MHHHUCTEPCTBO OBPA30OBAHUSI U HAYKH POCCHHCKOM ®EJEPAIIAU
®enepansHoe FOCY IapCTBEHHOE OI0KETHOE obpasoBarenbHOe YUpexaeHue
BBICIIETO NPO(ECCHOHANBLHOrO 06pazoBanus

EATYLYE | [Riversity Hblil VHUBEPCUTET CHCTEM YIIPABJIELIS 1

fﬂﬂI/IOBHEKTP( JlosyraesT NOognHCa= 1-.1r~-'.' OHEDR T.'\-." '.z ::-.r :
Cepragasar; 1cbcfala-52at-448-aef0-5584d3fd4820
Brageaeiy: Tooawm Masen CoMpmoBe

1.2016 no 15082010

- <~ YTBEPKIAIO
Hpopexlop no yueGroit pabore
,/OELC%"{ ILE. Tposu

«d »” OF 2016 .

PABOYAS IPOTPAMMA YYEBHOM JAACHHUTTIJIUHBI

Puzuka
Yposens ocHoBHO# 06pa3oBaTenbHOI nporpamMmal OakasiaBpHar
Hanpassienne nonroroskn 11.03.03 — KOHCTpYHPOBAHHE H TEXHOIOIHS JEKTPOHHLBIX CPEICTB
HpO(l)HJIb HDOCKTHDOB&HH@ H TECXHOJIOIrHA IEKTPOHHO-BBIYHCINTEIBLHBIX CpeICTB
DopMma obyyenns Ounag
®akyabTer Pamnokoncrpykropekuii (PK®)
Kageapa Konctpynposanue y3i108 u neranei PallHO3IEKTPOHHOH antnapatypsl (KYJIP)
Kype(bi) 1.2 Cemecrp(er) __ 1.2.3
Yuebnblii ni1an HaGopa 2016 rona
Pacnpenenenne paGoqero Bpemenn:
= B E e 8
Ne Buae! yueGnoii pa6orni S =S NEem g =
S S S 5
1 | Jlekunn (JD) 28 | 28 | 28 | 84 | wacom
2 | Jla6opartopubie paGoTh (J1P) 16 | 16 | 16 | 48 | yacos
3 | Ilpakruveckne 3ansntus (I13) 32 | 32 | 32 | 96 | wacom
4 | Kypcogoii npoexr / pabora (KPC) (ayauropus) — - - ~ | 4acoB
5 | Becero ayaMTopHbIX 3aHsTHIA 76 | 76 | 76 | 228 | wacos
6 M3 nux B MHTepaKkTHBHOI dopme | — - - - | 4acoB
7_| CamocrosnTensnas pa6ora crynentos (CPC) 140 | 32 | 68 | 240 | 4acos
8 | Beero (6e3 sx3amena) 216 | 108 | 144 | 468 | uacos |
9 | CamocrosTenbnas pa6ota Ha MOArOTOBKY M cAaYy 7K3aMeHa | 36 - 36 | 72 | uacos
10 | O6mas TpynoémMKocTE 252 | 108 | 180 | 540 | yacos
(B 3a4€THLIX eaunnnax) | 7 3 5 15 | 3ET
3auer 2 ceMecTp
DK3ameH 1.3 cemecTp

Tomcex 2016
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Paccmorpgha 1 o100peHa Ha 3aceilaHuu Kadeapel
R’g 113  or «20 » 4 2016 T

TIPOTOKOJT

Pa6ouas mporpamMma cocrasnena ¢ y4€ToM TpeboBanuii Genepanvroro I ocy-
AAPCTBEHHOTO 00PA30BaTENLHOrO CTAHAAPTA BBICIIEro obpasosanns (OGI'OC BO)
10 HanpaBieHUIO 1oArotrosku 11.03.03 — «Koncrpynposanue u rexsosorus snex-
TPOHHBIX CPENCTBY (ypoBeHp OakaiaBpuara), YTBEPXKIEHHOr0 MpHKa3oM Muuu-
CTepCTBa 00pa3oBaHUs M Hayku Poccuiickoii ®enepauyn ot 12 Hosbpst 2015 .
Ne 1333, paccmotpena u YTBEpXJIeHa Ha 3acenanun Kadeapsl dusuku 20 anpess
2016 r., npotokosx Ne 113.

Pazpaboryuk:
AOLEHT Kadeapsl GU3NKH A.B. TroHbKOB
3aB. kad. pu3nkH, npodeccop E.M. Oke

Pabouas nporpamma cornacosana c thakynbTeTOM, fIpodunmpyomeit i BbI-
IyCcKarome# KadenpaMu crelHanTbHOCTH

Hexan PK®, nonenr <ﬁ(/ — JI.B. Osepkun
3aBeyroLmii OpOGHITHPYIOLIEi —
kadenpoit KullP, norent g —  J.B. Ozepxun
3aBenyromuii BeITycKaromIei /\ \\,}
kadenpoit KV JIP, norent = AT Jlommsos
JKCHepThI:
Kad. duzuku JOLIEHT M A.B. MenoBuuk
(MecTo paGoTh) (3aHMMaeMast JOIDKHOCTS) (no{?mcs) (MHAIEATBL, haMuTHs)
kad. KulIP npodeccop W E.B. Macanos
(MecTo paboTer) (3aHMMaeMast I0JKHOCTS) (IIS VHCL) (MHHIMATIBL, haMHITHST)
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1. EJIM ¥ 3AIAYH TUCHUTLIAHEI

Mucnunmuna «Pusnka» u3yuaercs B IEpBOM, BTOPOM H TPETHEM CEMECTPE U IIPEyCMAaT-
PHBACT YTCHHE JIEKLHH, IPOBCACHHE NPAKTHYECKHX H nabOpaTOPHBIX 3aHATHI, MOTyUYeHHE pa3-
JHYHOIO pOta KOHCYNIbTAIHi.

Heasro pucunnanner «dusuka» ssisercs ¢opmuposanre y crynentos TYCYP wenoct-
HOTO NPEACTABICHASA O QH3AIECKUX NPOLECCAX H SBJICHHSX, NPOTEKAINUX B MPHPOJE, MOHU-
MaHH3 BO3SMOXHOCTEH COBPEMEHHBIX HAYYHBIX METONOB MIO3HAHKS NPHPOJBI ¥ BIIAJICHUS UMK Ha
YPOBHE, HEOOXOXHMOM [UIS PELIEHHS MPAKTHYECKHX 3ana4, BOSHHKAIOUIMX MPH BBIIONHEHHH
IPOQECCHOHANBHBIX 06S3aHHOCTE],

3anaveit m3yvenns xypca Gpusnku sssercs OCBOCHHE CTYICHTAMH U YMEHHE HCIIOJB30-
BATh:
® OCHOBHBIX [TOHATHH, 3aKOHOB H MOJeIei:
» MEXaHHKH;
> TEPMOIHHAMHKH;
» DIIEKTPHYECTBA H MATHETH3MA,
> KoneGauuit H BOJIH;
» ONTHK;
> aTOMHOMN (pu3mKHY;
® METO/I0B TEOPETHYECKOTO M IKCTIEPHMEHTANEHOIO HCCTIEI0BAHUI B dusnke;
¢ MCTOJOB OLICHOK MOPAAKOB QUIHYECKHX BETHUIHH.

2. MECTO JMCUMILIHHBI B CTPYKTYPE ooI1

Hucunmmua «®usnkay oTHOCHTCS K THCITY TUCUHIUIHH MaTeMaTHYECKOTO H eCTeCTBEH-
HOHay4qHOro nukia (6asosas yacts b1.5.13). 3uanus u HABBIKH, IOJIYYEHHBIE IIPH €& U3yYeHHH,
HCIOIB3YIOTCA B MOCIEAYIOMHMX THCUMILTHHAX TPO(eccHORaTbHOO uKia («Pusmngeckue oc-
HOBBL MUKPO- H HaHOINIEKTPOHUKH Y, « TeopHTHYECKHE OCHOBEI JICKTPOTEXHUKH 2%, «IIpuknas-
Has MexaHukay, «be3omacHocTs KUSHENCATEILHOCTH», «OCHOBBI PAIHOINEKTPOHHKHY, «CHe-
TCMHbIC OCHOBBI PalHO3NCKTPOHUKHY, «TeopeTHuecke 0oCHOBAL KOHCTPYHPOBAaHUS H HAJEKHO-
CTH PaJMO3MCKTPOHHBIX CpencTB», «TeopeTHueckHe OCHOBEI SNIEKTPOTEXHUKN», «DU3UKO-
XAMHYCCKHE OCHOBBI TEXHOJIOTHH MICKTPOHHBIX CPEACTBY, «CBETOIHO/IBI M CBETOTEXHHUECKHE
yeTpoicrsay, «TeopeTudyeckne 0CHOBBI TeXHOIOMHH PaTHOINIEKTPOHHBIX CPEIICTBY).

3. TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMSA TUCOUTLINHBI

ITponecc H3YYCHHS JUCHHTUIMHLL «Pusukay Harpas/ieH Ha (pOpPMHUpOBaHHE CIIENYIOIIHX
KOMIIGCTEHIHI;

obwenpodeccuonanvrpie Komnemenuuu (OIIK):

1) cnoco6uocts BeBIATH CCTECTBCHHOHAYYHYIO CYHIHOCTH NPOGNEM, BO3HHKAIONAX B
XOJie MPOGECCHOHANEHOR JIEITENBHOCTH, TIPUBJICKATE Ui UX PELICHHS COOTBETCTBYIOMIM (u-
3MKO-MaTemMaTHdeckui anmnapar (OIK-2).

B pesyremame usyuenua Kypca pusuku cmydenmst donxcrut:
3HaTh QusnYeckHe OCHOBEI MEXAHHKH, MONCKYIAPHOH GU3HKH H TEPMONMHAMHUKH, IPUPOY KO-
nebaHui U BOJH, 3NeKTpHYeCTBa 1 MAaTHETH3Ma, OIITHKH, aTOMHOMN (U3HKH.
YMers BoUBIATE Du3MuecKyro CYUHOCTB TPOECCHOHANBHBIX 3aj1ay, HCTIONB3YS TeOpETHYE-
CKHe 3HaHus Qu3nky. [TpuBIeKaTs Ui ux PeUICHHS PU3HKO-MaTeMaTHYeCK Ui anmnapar.
Baaners Mertonamu skcnepumentansroro HCCIeIoBaBMs B QU3HKe (IUTAHMPOBAHME, IOCTAHOB-
Ka 1 06paboTka pesynsraron IKCIEPUMEHTA).

CornacosaHa Ha noprtane Ne 6149




4. OFbEM NUCIHUILIAHDBI U BHUIBI YYEBHOM PAEOTBI
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Tabmuna 4.1.
5 Cemectpnr Bceero
Buner yuebnoit paGote
4acoB
1 2 3
AysHTOpHbIE 3aHATHS (BCero) 76 76 76 228
B Tom gwucre:
Jlexuuu (J1) 28 28 28 84
JIaboparopHste paborer (JIP) 16 16 16 48
Ipaxtiyeckue sanstus (I13) 32 32 32 96
KypcoBsoii ipoekr / pabora (KPC) (aymuropHas Harpyska) - - - -
Apyzue eudwr ayoumopnoii pabomer
Camocrositeasnas paGora (Bcero) 140 32 68 240
B ToM uncne:
ITpopaotka nexnuonHOro Marepuaia 22 S 8 35
TlonroToBka K NpakTHYeCKHM 3aHATHIM 16 3 12 31
Beinonnenne unamBuyanpHbx TBOPYECKHX 3aJaHUH 36 8 18 62
IToaroToBKa K KOHTPOIBHEIM paboTam ¥ KOJUIOKBHYMaM 30 8 14 52
IoaroToska K 1a60paTOpHEIM 3aHATHAM 36 8 16 60
CamocrogTensHoe u3yeHse Tem TEOPETHYECKOH YacTH - - - -
Hoaroroska k sk3ameny 36 - 36 72
Buj npoMesxyTounoit arrectanun (3auéT, K3aMen) K3 3ay K3
O6mas Tpynoémkocts uac 252 108 180 540
3auérnbre equuunb Tpyr0EMKOCTH 7 3 5 15
3. COXEP)KAHME JUCHUTILINHDBI
5.1. Pazjiester JHCHMILITHHBI H BHABI 3aHATHIR
Tabmna 5.1,
Ne Haumenosanue paznena T 3 JP | CPC Beero | @opmupyemuie
JHCIUTITHHEL Hac. | KOMIeTeHUHH
ITepBrlii cemecTp
1 | Mexanuxka 10 14 8 60 92
5 Mosexynapuas ¢usuxa u tep- 10 10 4 40 64 OIK-2
MOJMHaMHUKa
3 | DIEKTPHYECTBO H MarHeTH3M 8 8 4 40 60
Bropoii cemectp
3 | DIeKTpHYeCcTBO M MarHeTH3M 14 16 8 16 54 OIK-2
4 | Konebauus u Bomisr 14 16 8 16 54
Tperuit cemectp
5 | BostHoBas ontuka 12 12 8 24 56
6 | KBanToBas ontuka 8 10 4 22 44 OIIK-2
7 | AtomHas puspka 8 10 4 22 44
8 | Beero: 84 96 48 | 240 | 468
Uroro: 468 yaca
4




5.2. Coneprkanue pasxes1oB UCHMILIHHBI (o nekumam)

Tabnuna 5.2.
No Haumenosanue Tpynoém- | ®opmupye-
i paszena Conepskanue pasnena KOCTB Mble
JUCLHHILTHHB] (qac.) KOMNEeTEHIHH
TlepBeiii cemectp
1 | Mexaunka 1.1. ®usnka kak Gpynnamentanpaas Hayka. 10
1.2. Kunemarvika.
1.3. Jlunamuka MatepHasbHOM TOUKH.
1.4. 3akoHbI coxpaHenHs.
1.5. Mexanuka tBepporo tesna.
2 | Moaexyasip- | 2.1. YpaBHenHS cOCTOSHAS HIECATLHOTO rasa. 10
Hast dusuka n | 2.2. Msonponeccs.. OITK-2
TePMOIHHA- 2.3. Knaccuueckre cTaTHCTHKH.
MHKA 2.4. SIBnenns nepenoca.
2.5. O6patumsble u Heo6GpaTHMEIe IIPOLIECCHI.
2.6. DHTpOMHS.
3 | Duexrpuue- 3.1. Drmextpocratmueckoe moje B BaKyyMme, 8
CTBO M Mar- | 3.2. DJNEKTPOCTATHYECKOE OJE B JHAJIEK-
HETH3M TPHKe.
Bropoii cemectp
3 | Duexrpuye- 3.3. TIpOBOJHHK B 3JIEKTPHYECKOM TIOJTC, 14
CTBO H Mar- | 3.4. DHePrust 3MeKTPHYECKOTO MHOJIA.
HETH3M 3.5. IocTostHHbIN 2MeKTpHYecKHit TOK.
3.6. MaruuTHOE mOJTE B BaKyyMe.
3.7. MaruuTHOE NoJE B BemiecTRe. OIIK-2
3.8. DnexrpoMarauTHAS HHIYKITHS.
3.9. YpaBuenus Makcaesa.
4 | Konebanus m | 4.1. Konebanns. 14
BOJIHBI 4.2. Bonnel
Tpernii cemectp
S | BoanoBas 5.1. Uurepdepennus ceeta. 12
ONTHKA 5.2. Tudpakuus crera.
5.3. Honspuzanus ceera.
5.4. Caoitctea n 0cobeHHOCTH paciipoctpa-
HEHH CBETOBBIX BOJH B PA3IHYHBIX CpEJiax.
Hucnepens cpera. OMK-2
6 | KBaurosas 6.1. TeroBoe m3nyaenue. 8
ONTHKA 6.2. dortonpI.
7 | Atomnas ¢m- | 7.1 boposckas TEOPHS aToMa. 8
3HKa 7.2 DNeMeHTBI KBAHTOBOI MEXAHHUKH.
7.3. HepaBuoBecHsle MakpocucTemsr. CrioH-
TaHHOE H BBIHYXICHHOE H3JTydeHus.
5
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5.3. Paspensi amcnuMmiaHabl u MEKIHCHHILTHHAPHBIE CBA3ZH ¢ 00ecreYHBarOIHMH
(npensixymaMu) u obecie4HBaeMbIMK (mocenyIOmMMH) AHCHATLTHHAME

Hnst ocBoenns pasnenor mucnmminmer «DH3MKaY HeOOXOMUMBI 3HAHMA, [IOJYYCHHbBIE B
HIKOJIE 1 MOJTy4aeMble NapaUIe/IbHO NPH H3YYCHAH JUCIHILTMABL « MaTeMaTHUeCKHH AHATH .,

Paznensr nucuummasl «Du3nkay CBI3aHbL ¢ pasaenamu nocaedyowux puctrun «[Ipo-
eccnonanproro nuxna (6asosoi obLenpodeccHOHANBHOM YacTr)» pabouero yue6GHOro raHa:

Tabmuana 5.3.

Pazpenn! pusukn 112314l5|6!7
Aucnmmianan:
Pu3nYecKHe OCHOBBI MHKPO- H HAHOJJIEKTPOHUKH L R s
TeoputHyeckue ocHOBBI SNMEKTPOTCXHHUKHU 2 + |+ |+
[TpukrajHas Mexanuka +
besomacHocTs )u3He nesTENBHOCTH R e
OCHOBBI paJIHO3IEKTPOHHKH + ot i+
CHCTeMHEBIE OCHOBBI PanyodJICKTPOHHKH o+ +
Teoperuueckne ocHOBEI HIEKTPOTECXHUKHU + 1+ |+
DU3NKO-XHMHYECKHE  OCHOBBI  TEXHOJOIHH MIEKTPOHHBIX | + [+ |+ [+ |+ |+ |+
CpPeaCTB
Teopetnueckne ocHOBBI  TexHomOrHH PaIuOIEKTPOHHBIX A B B I O
CPEICTB
CBETOAHOBI H CBETOTEXHHUECKHE YCTpOHcTBa S e e e

Teoperuyeckue ocHOBBI KOHCTPYHUPOBAHHMSA M HAJEKHOCTH pa- | + [+ |+ [+ |+ |+ | +
AHOIJICKTPOHHLIX CPE/ICTB

5.4. CooTBeTCTBHE KOMIETEHIMiA, dbopmupyembIX npu H3yueHnn AHCUHILIHHBI, H BH~
M0B 3aHATHI

Tabmmna 5.4.
Hepeyenn Buner 3anstuit
Komnerenuuii | JI | 113 | JIP | CPC

@opMBI KOHTPOJIS

Omnpoc. Tecr. Kourponshas pabota (KO/TOKBHYM).
OllK-2 + |+ + + | 3aumra raGopatopHoit paGoTs! (Tecr, YCTHBIH OIIpocC).
OK3aMeH.

6. METOABI 1 ®OPMBbI OPIrAHU3ALIMU OB YUYEHU S

Jis yenemsoro OcBOEHHS MCHMILTHHB! IPHMEHSIOTCS  pa3IH4Hble 06pa3zoBaTENbHBIE
TCXHOJIOTHH, B TOM YHCJIE HHTEPAKTUBHAS (OpMa 00yUeHH S, KOTOPHIE 0OECIETHBAIOT JIOCTHKE-
HUE IUIRHHPYEMBIX PE3YIbTATOB OOYYEHHS COTJIACHO OCHOBHOM 06pa3soBaTeNbHOMN IIporpaMmMe.
Hurepaktusras Gopma opranmamiy yue6Horo pouecca BKIOYaeT B cebs o6Ccyxuenue npe-
3CHTALMH H AEMOHCTPAIHM (PH3HYECKHX OMBITOB, paboTy B KOMaHJIe CTYAEHTOB Ha JaGopaTop-
HBIX paboTax, myGHuHyrO 3alUTy H pa3bop y JoCKH HHJUBH/IYAIBLHBIX TBOPYECKHX 3aTaHHIA.
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7. JABOPATOPHBIHA NPAKTUKYM
Tabmna 7.1.

No
30011

Ne paznena
JUCHMIUTHHBL

Haumenosanue naboparoprsix pabor

Tpyno-
eMKOCTh
(uac.)

OIIK

TlepBbIii cemecTp

3HaKOMCTBO C H3MEPHTENbHBIMH rpubopamu.
Merommka o6pabotku pesynbratos H3Mepe-
uui. Teopus norpemnocrei H3MEPEHHII,

e KuneMaTtuka PaBHOYCKOPEHHOIO

BpaIICHHS,

» [lunamnka masitHuka O6ep6eka.

8

J1a.

WUsyuenne pacnpenenennss Makcpei-

JIsL.

H3WCHHC SIMEKTPOCTATHYECKOIO 10~

Bropoii cemecp

o TOKa.

. OHpe}ICJICHHC YACIBHOTO 3apsna

JJIEKTPOHA METONOM Mar HETPOHA

I/I3yquHe MAarauTHOTO Nojg KpyTroBoO-

L4 H3y‘ISHHC 3aTyXaroummx 3JIEKTpoMar-

HUTHBIX KoneOanuii,

* Msyyenue BBIHYXIEHHBIX 2MEKTPO-

MaTrHUTHEIX KoJieOGanHii.

Tperuii cemectp

* Msydenue narepdepenitnu nasepHoro

u3nydenus. Onsir FOnra,

* Isyuenue midpakumu mazepHoro usz-

JTYYCHHUSA OT IIEJIH U HUTH.

* Buemnuit orospdext. Uzyuenne

3axona CTosneToBa i poBepka (op-
MyJIbl DitHIOTeliHa.

* MHsydenue cnexrpa atomoB Bogopoa.

(IToctognnas Punibepra).

OIIK-2
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8. IPAKTUKTUYECKHE 3AHSITUS (CEMHUHAPBI)

Tabmuna 8.1.
Ne | Nepazpemna . Tpyxo-
I Hanmenoanue npakruueckux samstuii E€MKOCTh OIIK
(4ac.)
IepBbiii cemectp
1 1 Kunemartuka nocrynarensnoro n Bpalnareib- 4
HOTO JIBHIKEHHS
2 3aKOHBI IMHAMUKH TIOCTYNATETHHOIO H Bparia- 4
TEJILHOT'O IBHXXEHMUS
3 PabGora u sneprus 4 OTIK-2
4 3aKOHBI COXPAHEHHS HMITYNIbCA, MOMEHTA HM- 4
NyJIbCa M SHEPruu
5 2 M3omponeccsl, TemnoéMKocTs MHOrOATOMHBIX 4
ra3oB
6 Pacnipenenenus Makcsesuia i bonsimana 2
7 [TepBoe Havano TepMoauuaMuKH. Huknasr 4
Bropoe Hauano tepmoannamuxy. OHTpous
8 3 3akon Kynona. Hanpsoxénnocts JMEeKTpHYe- 4
ckoro nois. Teopema [Maycca.
9 ITorenuuan. Pa6ora cun 9JIEKTPOCTATHYECKOIO 2
oSt
Bropoii cemectp
10 3 Beiectso B anexrpocraruueckom mose, Inek- 4
TpoeMKocTh. KonsiencaToper
11 3akousl Kupxroga a1s neneit noctossuoro 4
] toka. IltotHoCTE TOKA.
12 Maruntroe nose. 3akon buo-Casapa-Jlamnaca. 4
Cuna Amnepa. Cuna Jlopenna
13 [Ipumenenne TeopeMsr o IHPKYJIAUHH BEKTOpa 2
] MArHUTHOH HHAYKIHH [UIS pacyéTa roJieit OIIK-2
14 DNEKTPOMATHATHAS HH/LYKLH., OHeprus mar- 4
HHTHOT'O 110J14
15 4 I'apmonmueckue koneGanus. Croxerue rap- 4
MOHHYECKHX KoJeHanuii
16 3aTyXarouIe 31eKTpOMarHHTHBIE KOJIeOatis 4
17 BoyskaeHHEIe a1eKTpoMarHuTHbIe KoTeOans 4
18 DJIEKTPOMAarHHTHBIE BOJIHBL OS¢ dexr Homnepa 2
Tpernii cemectp
19 5 ['eomeTprueckas u ontuueckas pasHOCTh Xo1a 2
yyen
20 Unreppepenuns crera 2 OIIK-2
21 Hudpakmus ceera 4
22 Honspusaims ceera 2
23 6 Tennosoe uznyuenue 2
24 Buemnnit porosddext 2
25 O¢pdexr Komnrona 2 OIIK-2
26 Dotonsr. UMnynbe dotona. [[asnenne coera 2
27 Topmosnoe pentrerosckoe H3JIy4eHue 2
28 7 Bososbie cBolicTsa MukpoyacTu 2 OIIK-2
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29 Teopus aroma Pesepdopna-Bopa 4

30 Crnextpsr atomos. Popmyna Bansmepa 2

31 XapakTepHCTHYECKOE PEHTIEHOBCKOE U3nyyge- 2 OITK-2
HHe. PEHTI€HOBCKHE CIEKTPHI

32 CronTanHoe U BBIHYXIEHHOE H3TyYeHus. Ko- 2
3¢ HILMEeHTH DitHinTefiHa

9. CAMOCTOSITEJBHAS PABOTA
Tabnuna 9.1,

. . Temaruxa camocrosTeNnLHOM pa- Tpyno- Kourpoims
J\;“ Nep a;l;f;a . 60TBI €MKOCTh OIIK | Bemmonnenus
H/I | Aaenu b (Oemanuzayus) (uac.) paboThl

1 1-7 Onpoc. Tec-
ThI. Kon-
I[TpopaboTka nekiuoHHOrO MaTte- 37 TPOJIBHBIE
puana paboTsr
(KOJLTOKBHY-
MBEI).
2 1-7 Tectsl, no-
IToaroroBka K nmpakTHyecKum 3a-
64 MAllUHHUE 3a-
HSITHSIM J—
OIIK-2
3 1-7 BeImonnenne uHImBI IyatbHbIX 38 Iposepka /13
TBOPYECKHUX 3aJaHHI
4 1-7 [Toxroroska x KOHTPOIBHEM pa- 39 IIposepka
00TaM M KOJLTOKBIyMam abor
5 1-7 i Onpoc. Tecrt.
Hoaroroska oTuéToB no naGopa-
62 3amura oT-
TOPHBIM paboTaM <
4E€TOB
6 1=7 IToarotoBka u crava sx3amena 72 Ompoc.
JK3aMeH.
Hroro: 312 gacon
ITEPBbI CEMECTP

Temb1 HHIMBUAY2ILHBIX TBOpYeCKHX 3aganmil: 1. Kunemarpka MarepuansHoit Touku;
2. JluHaMuKa nocTynarensHoro ABAXEHHS; 3. [IHHAMUKA BPAIATENLHOTO ABIKEHHS; 4. 3aKOHBI
COXpaHcHHi B MexaHuke (Oe3 BpamaTeNnpHOro nBHXKeHHs); 5. KiaccHueckie CTaTUCTHKH;
6. Tepmonunamuka; 7. [otermuan u pabora; 8. 3akon Kynona; 9. DnexTpocraruka.

Tempt 1 u 2 kouTponbHBIX pabor: 1. «Kunemarnka wmarepHaisHOH TOYKH»;
2. «/luraMuKa MOCTYNATENBHOIO JABWKEHUS»; 3. «/IMHAMHKA BpalaTessHOro JBUKEHHUS),
4. «Ilotennuan w paboray; S. «Pabora u SHeprusi. 3aKOHBI coxpaHeHUs», 6. «KmaccHueckue
CTaTHCTHKHY; 7. « TepmoaunaMukay; 8. «3akon Kysnonan.

Tempr 1-ro 1 2-ro koLT0KBHYMa: 1. «Mexannkay; 2. «MonekynapHas $usmka u TEPMO-
JMHAMUKa»; 3. « DMeKTpoCTaTHKa Y.

BTOPOI CEMECTP

Tembl HHMBHAYATEHBIX TBOpYecKHX 3aganmii: 1. Mertannet u nusnexkTpuxu B snek-
TpH4eCcKoM mojte; 2. Maruntocratuka; 3. JlBHxenue 3apsI0B W TOKOB B MAarHHUTHOM OJIE;
4. DnexTpoMaruuTHasS HEAYKIES; 5. KoneGaHns H BOJTHELL

Tembt 1 1 2 koHTposbHEBIX pabot: 1. «Metautn u JUIEKTPHKH B 3JIEKTPHYECKOM I10-
mey»; 2. «Marnuroctatakay; 3. «/IBHKEHHE 3apAMOB W  TOKOB B  MATHHTHOM NoJIe;
4. «DOnexTpoMaruuTHas HHAYKIHsD; 5. «KoneGanus u BomHb»: 6. « BomHbIy.

Temebr 1-ro u 2-ro xostoKBHYMOB: 1. «DNEKTPOCTATHKAY; 2. «DJIEKTPOMATHETHIM Y,
3. «KoneGauust 1 BOTHBIY.
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TPETUI CEMECTP

Tembl unpHBHAYaILHLIX TBOpYecKHX 3amammii: 1. Hurepdepennus; 2. Tudpaxums;
3. Terrmosoe usiyyenne; 4. Buemnuit dorosddexr. Ddpdexr Komurona; 5. Kpantoas mexamu-
Ka; 6. ATOMHBIE CIIEKTpHL.

Temsbr 1 u 2 koBTPOALHBIX pabor: 1. «Murepdepenusy; 2. «lndpaknus cseray; 3.
«Bonnosas ontukay; 4. «Temsopoe H3Iy4eHHe»; 5. «Bremmuit goroaddext. Ipdext Kommro-
Hay; 6. «KBanTOBas MexaunKay; 7. « ATOMHbIE CHEKTPHIY.

Tembr 1-ro n 2-ro konokBHYMOB: 1. «BomHoBas ortukay, 2. «TermmoBoe usnyyenne u
aTOMHBbIE CIIEKTPhIY; 3. «KBaHTOBas Pu3mKkay.

10. IPUMEPHASI TEMATHKA KYPCOBBIX [TPOEKTOR (PABOT)

He npenycmorpeno yue6ubiv nianom

11. BAJUTBHO-PEUTHHI OBASI CHCTEMA

Ocymectpnsercs B cootBerctBiE ¢ ososkenmem o NOps/Ke HCNOJbL30BAHHS PETHH-
TOBOH CHCTEMBI VISl OLICHKH YCIEBaeMOCTH CTyAenToB (Ipukas pexropa 25.02.2010 Ne 1902)
M OCHOBaHa Ha GALTBHO-PEHTHHIOBOH CHCTEME OI[EHKH ycneBaeMocTH, neHctytonieit ¢ 2009 r.,
KOTOpasd BKITIOYACT TEKYIUMH KOHTPOJb BBIOIHEHHS 2IEMEHTOB OOBEMA JUCUHUIUIMHEL IO 3JIe-
MCHTaM KOHTPOJIS C HO/BEACHHEM TEKYINEro pefiTHHrA.

Bo BTopom cemectpe no mucnunmmune «®uzuxay npeaycMorpen 3a4ér. Ilo okonvanum
CeMecTpa CTyleHT, HabpaBLuii Meree 50 6amwios, cunTaeTes HEYCHEBAOIINM, HE IMOJTYYHBHINM
3a4€T. CTyJeHT, BLINOJIHUBIIMI Bee 3alIAHHPOBaHHbIE 1a0opaTopuble paboThI H HaGpas-
mui cymmy 50 u 6oree 6o, OTyYaeT 3aU8T «ABTOMATOM>.

Io mucuummne «@usuxa» nposesenue sK3amena s NEPBOM U TPEThEM CEMECTPE ABIIA-
eTcst obs3arenbubM. I1pu 9ToM GaiibHas OlEeHKa B COOTHOMECHHH 70/30 pacupenensercs ua qse
COCTABJIAIOIIKE: CEMECTPOBYIO M SK3aMeHAHOHHYIO. T.e. 70 6aIIOB MOKHO IIOJIYYHTh 3a TEKy-
1myo paboTy B ceMectpe, a 30 6aI0B — 33 OTBeTHI Ha JK3aMeHe,

JIis CTHMYNMpOBAaHNS TUTAHOMEPHOCTH paboThI CTyJeHTa B ceMecTpe BBEEH KOMIIOHEHT
CBOCBPEMEHHOCTH, KOTOPBI NPHMEHSACTCS (CYMMHPYETCS) TONBKO JUIS CTYZIeHTOB, 0e3 oro3a-
HUH OTYHTBIBAIONIHXCS I10 IPOMEKYTOYHBIM 3JTEMEHTAM KOHTPOJIS (TECTHI, TPaKTHYECKHE paGo-
ThI, KOJUIOKBUYMEI).

Ha nporsxxenun Beero cemecrpa TCKyIas yCIeBAeMOCTh OLEHHBAETCA TOJNBKO B Oayax
HapacTalOIIHM HTOTOM, B TOM YHCIIE H PE3yJIbTaThl KOHTPOIBHBIX TOYCK.

Texymmit KOHTPONE U3yUCHNS NHCIMILTHHEL B KaXXJIOM CeMECTpe COCTOUT U3 ClIEIYIOLIHX
BHJIOB:

— KOHTPOJIb 33 yCBOCHHEM TEOPETHYECKOTO MATepHaNa — MpoBeieHHe 4 MHChMEHHBIX KOH-
TPOIBHBIX PabOT H KOJIIOKBHYMOB;

— KOHTPOJIb 38 NPABMIIBHBIM BEITIONHEHHEM IIPAKTHYECKHX paboT — MIPOBEJICHHE Ha I1paK-
THYECKUX 3aHATHAX 5 — 7 TeCTOB;

— KOHTPOJIb 32 BBIIOIHEHHEM JIabOPaTOpHBIX paboT.

ITo pesynsraram texymiero KOHTpOJIt GOPMHPYETCS IOMYCK CTYAEHTa K HTOI'OBOMY KOH-
TPOMO — 3K3aMeHy MO NMCUHIUIMHE. DK3aMEH OCYINECTBISETC B BHIE orpoca Io TeopeTHye-
CKOH YacCTH JTHCI{HIUIHHBIL,

B cocraBe cymmnr 6amios, NIOJIy9CHHOH CTYJCHTOM IO JUCLHIUTHHE, 3aKaHYHBAIOHICHcs
OK3aMEHOM, JK3aMEHAIMOHHAs COCTABIISIOAs JODKHA GbITh He Meniee 10 6awiop. B IIPOTHUBHOM
CILYHac SK3aMCH CYMTAETCs HE CHAHHBIM, CTY/IEHT B YCTaHOBIeHHOM B TYCYP nopsiake obs3an
ero nepecnars. [pu HeynoOBIETBOPUTENBHOM caue HK3aMeHa (MeHbie 10 6am10B) WK HesBKe
CTYNCHTA HA DK3aMEH SK3aMEHAIlHOHHAS COCTABIISIONIAN IpHpaBHUBaeTca K Hymo (0).

Io mucnunnune «Pusuka» nposenenne sk3amena 1 1 3 CEMeCTpax sABJIAETCS 00A3aTeNb-
HBIM. DK3aMEHaIHOHHBIA GHIET COAepKUT TPH BONIpoca. MakcuMalbHas OLeHKa 3a KaxkIbli BoO-
npoc coctapnser 10 6annos. Makcumanbhas sK3aMeHAHOHHAS OlieHKa cocrasiger 30 6amnos.
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B rabimmnax 11.1. 1 11.2. COAEPHKATCS NPHMEPE! PacHpeeneHus GAUIOB IS JUCLHILTHEEL

«Du3uKa» B TEYEHHH BTOPOLO CEMECTPA, 3aBEPIIAIOLIErOCs 3a48TOM, U

CEMECTPOB, 3aBEPIIAOIIHXCS IK3AMEHOM.

JUISL IEPBOTO H

Tabauua 11.1. Pacnpenenenne 6amnos Bo BTOPOM CEMECTPE U3YUeHUS DHIHKI

TpeThero

. .. | Makcumansubrt
Makcumansibit | Makcumanpablit
. Oann 3a nepuon | Bceero
DneMenTHI y9e6HONH nes- Oann ¢ Havana | Gamr 3a IIEpHON ey 2 KT u 12
TEJIBHOCTH cemecTpa Jio Mexay | KTu?2 KOl 0; ceMect- | cemec
natel | KT KT i pa P
Hocemenue 3anaruit 4 4 4 12
WnpuBsunyansusie teop- 9 9 6 24
YECKUE 3a1aHus
Konrpossasle paboTs! Ha 15 15 30
[IPaKTHYECKHAX 3aHATUAX
Konnoksuymer 15 10 25
0 BOEBpEMeEH-
Komnonent croespeme 3 3 3 9
HOCTH
Hroro makcumym 3a ne- 31 31 38 100
HOX:
Cpnaua sx3amena -
Hapacraromum nrorom 31 62 100 100
Tabmuua 11.2. Pacipenencuue 6annos s IICPBOM M TPETHEM CEMECTPAX H3YUYeHUs (DH3HKH
o . | Makcumanenbri
Makcumansubii | MaxcumansHbrit
. Gasn 3a mepuon | Beero
DneMeHTH y4ebHoi fed- Gann ¢ Havana | Gawr 3a [IEpHOJ
Mexay 2 KT u 3a
TEBHOCTH ceMecTpa J10 Mexny 1 KT u 2 KOHIIOM CeMecT- | cenec
narer 1 KT KT I na P
Iocemenue sansruit 1 | 1 3
Wnpusuyansasie TBOp-
FLABHILY P 5 5 5 15
YECKHE 3a/aHus
KonTposnsusie pa6ors: na 6 6 12
IPaKTHYECKHX 3aHATHIX
Beinonnenne naGoparop-
HBIX paboT U 3amHMTa OT- 9 9 7 2§
4EeTOB
KosokBrymer 6 6 12
KommnoreHT cBoeBpemen- 1 I 1 3
HOCTH
oro e-
HTtore Mmakcumym 3a n 22 22 2% 70
pHox:
Cnaua sx3amena 30
Hapacrawomum ntorom 22 44 70 100
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Tabmuna 11.3. Tepecuer 6amoB B onenxy 3a KOHTPOJIBHBIE TOYKH

Bajuis! Ha JaTy KOHTPONBHOMN TOYKH Ouenka
He menee 90% ot makcuMansHO# cymMbl Ha pary KT 5
Ot 70% 110 89% 0T MaKcHMANBHOM CyMMbI Ha nary KT 4
Ot 60% 110 69% 0T MaKcHMATBHOM CyMMBI Ha aary KT 3
Menee 60% o1 MakcHManbHOM CyMMEI Ha naty KT 2

IIpeobpazoBanne cyMMsI 6aios B TPaJHIMOHHYIO ONEHKY ¥ B MEXIYHApPOJHYIO OYKBEH-
HYIO OueHKy (Tabmuua 11.4) OPOMCXOAMT OMHH pas B KOHIE CeMECTPa TOIBKO IIOCIE TOJBEIe-
HHSA UTOrOB H3YYeHUs THCHUILTAHEL « DU3HKAY, T.. 0C/Ie YCIEenHON CIauH JK3aMeHa;

Tabnuna 11.4. lepecuer urorosoit CYMMBI O2JUIOB B TPAJHIHOHAYIO H MEXIYHAPOIHYIO OIleH-

Ky
Onenxa (I'OC) Hroropas cymma 6amios,
YYHTBIBAET YCIENIHO Ouenxka (ECTS)
CIOAHHBIN IK3aMeH
5 (oTrmH4HO) 90-100 A (otimyno)
85-89 B (oueHs xopomno)
4 (xoporo) 75-84 C (xopoo)
70-74
6569 D (ynoenersoputensno)
3 (yRosaeTsoputenbiio) 60-64 E (nocpencteenno)
2 (HeyIOBIETBOPHTEIHEHO) Hmxe 60 6aiios F (HeynoBeTBopuTensno)

12. YYEBHO-METOJAUYECKOE U HHO®OPMAIIMOHHOE OBEC-
IMNEYEHUE TUCHUIIJINHBI

12.1. OcnoBnas iureparypa:
1. Casenmpen W.B. Kypc obmeit pusuxu: ydebHOe mocobue s Bry3os: B 3 T. — 7-e u3n.,
crepeotu. — CI16.: Jlans, 2007.
T. 1: Mexannka. Monexynsapras dusnka. — 432 c. (B 6ubmmoteke — 155 5K3.).
T. 2: Dnextprruectso n MarmeTHsm. Bomast. Orrraka. — 496 ¢, (B bubmioteke — 148 3x3.).
T. 3: KBanroBas ontuka. Atomuas }usnka. dusuka TBEpOro Tena. GUIMKA ATOMHOTO
AApa ¥ SJIEMEHTApHEIX YacTHIL. — 317 ¢. (B 6ubnuotexe — 151 sK3.).
2. Cusyxun JI.B. O6wmit kype dusnku: y4eOHOe mocobue s By30B B 5 T. — M.: ®u3mar-
aur, 2005-2006.
T. 1: Mexanuka. — 5-e u3z., crepeorwi. — M. ®usmaraut, 2006. ~ 560 c. (B 6ubmuo-
Teke — 101 aKx3.).
T. 2: Tepmoaunamuka u MOJIEKYIApHast pusvka. ~ 5-¢ u3j., ucnp. — M.: Gusmariur,
2006. — 543 ¢. (B 6ubnuorexe — 100 9K3.).
T. 3: Dnexrpuuectno. — 5-e nan,, crepeotHil. — M.: ®usmarnnr, 2006. — 654 ¢. (B 6u6-
maoTexe — 100 3k3.).
T. 4: Ontuka. — 3-¢ u3n., cTepeoTHil. — M.: @usmatinut, 2005. — 791 c. (B 6ubmmorexe
—- 101 3K3.).
T. 5: AtoMmnas u anepHas Qusuka. — 3-¢ H3]1., crepeotun. — M.: @usmariut, 2006, —
782 c. (B 6ubnuorexe — 100 3K3.).
3. 3ucman T'.A., Tozec O.M. Kypc obmeit usuku. B 3-x TT. [DnexTpoHHbIi pecypc] —
CII6.: Jlaus, 2007.
T. 1: Mexannxa. Monekynspras usuka. Konebauus u BoHbL. — 7-€ w3m. — 352 c. Pe-
KUM JIoCTyTa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=505.
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T.2: DnexrpadectBo M MmarmeTmaMm. — 7-¢ m3a. — 352 c. Pexum Jocryna on-line:
http://e.lanbook.com/books/element php?pll_cid=25&pll id=151 ¢ KOMITBIOTEPOB

TYCVYP.
T. 3: Ontuxa. dusuxa aToMOB U Monekynl. MH3HKa aTOMHOrO sjipa U MHUKpOYACTHI, —
6-em3n. -512c. Pexum jgoctyma  on-line ¢ KoMmiptorepos TYCVP:

http://e.lanbook.com/books/element.php?pl]_cid=25&pl1 id=508.
12.2. lonoxnnresHas aureparypa:

1. Casenben U.B. C6opHHEK BonpocoB u 3a1ad no obmei dusuke. [DnexTpounsiit pecype] -
5-¢ w3m, crepeotun. -CII6.: Jlams, 2016. — 292c¢. Pexum nocryna  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1__id=7l 766 ¢ xommbioTepos TYCVP.

2. Mponoe H.E. Mexannka. OCHOBHbIE 3aKOHEL — 8-¢ U3, crepeorni. — M.: BUHOM. Jla-
Goparopus 3manuit, 2006. - 309 ¢. (B 6ubauoreke — 99 IK3.).

3. Mponos MLE. ®usnka makpocucteM. OCHOBHBIE 3aKOHBL — 3-€ u3l., crepeotdn. — M.: BU-
HOM. Jla6oparopus 3nauwuit, 2006. — 207 c. (B Gubmmorexe — 50 IK3.).

4. posos U.E. Dnexrpomarsetns™. OCHOBHBIE 3aK0HBL YueGHOE T0Co6He JUIst By30B. — 5-¢€
131, — M.: BUHOM. JIa6oparopus 3uanmii, 2006. — 319 . (B 6ubmmoreke — 101 7k3.).

5. Wponos W.E. Bonmossie nponeccsl. OCHOBHBIE 3aKOHbI: y4ebHoe nocobue. — 3-e u3m. — M.:
BUHOM. JIaGoparopus 3ranni, 2006. — 263 c. (B 6u6mmoTeke — 100 3k3.).

6. Uponos U.E. KeantoBas ¢usmka. OcHOBHbIE 3aKoHBI: Yue6HOE MocobHe Ut BYy30B. — 2-¢
H31., gor. — M.: BUHOM. Jlaboparopus 3Hanuit, 2004. — 256 c. (B 6ubimorexe — 100 ak3.).

7. Uponos U.E. 3anaun no obme#t dusnxe: YuebHoe mocodue s BY30B. — 7-€ H31., CTe-
peoturt. — M.: BUHOM. Jla6oparopus 3uanuit, 2007. — 431 c. (B 6ubnmorexe — 496 9K3.).

8. Yepros A.T'., Bopo6eés A.A. 3amaunuk 1o $usnxe: Yuebnoe nocobue 11g Bry3oB. — §-¢
u3jl., nepepab. u nom.—~ M.: dusmariur, 2007. - 640 c. (B 6ubnuorexe — 99 3K3.).

9. Bonekenmreitn B.C. C6opuuk 3anay mo obweMy Kypey dusuku: YueGHoe nmocobue mis
BTY30B. — 12-¢ u3x., uenp. — M.: Hayka, 1990. — 396 c. (B 6u6nunotexe — 148 3K3.).

10. Kossipes A. B. Kype nexnwuii 1o ¢usuke: Yyebnuk. — Tomck: TYCVP, 2007. — 421 c. (B
oubmnoreke — 697 3k3.).

11. Kanammmkos H.IT., Koxesruxor H M. ®usuxa. HurepreT-TecTHpoBaHHe GA30BBIX 3HAHHIA.
[Onektponmerit pecype] —I-e m3m. —CII6.: Jlams, 2009. —160c. Pexum Joctyna  on-line:
hitp://e.lanbook.com/books/element.php?pll_cid=25&pl] id=172 ¢ komibrotepoB TYCVYP.

12. Jlososckuit B.H. Kype ¢usuku. B 2-x TT. [Onexrponnsri pecype] — 6-e u3n., ucnp. u
Jon. — CII6.: Jlans, 2009.

T. 1: Qusnyeckue OCHOBBI MEXaHHKH. DIEKTPHUECTBO U MarHeTHsM. Ousuka Kojeba-
HUH ®H BOMH. —576c¢. Pexum poctyma on-line c KoMmrierotepos  TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=236.

T. 2: KsantoBas ¢u3uka. Cratuctudeckas ¢pusnka u TepMoanHamuka. CoBpeMeHHas
u3nyeckasn KapTHHA MHpa. - 608 c. Pexum Jocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl] id=239 ¢ KOMIIBIOTEPOB
TYCYP.

13. Casenser W.B. Kypc obimeit pusuxu. B 3-x TT. [D1eKTpoHHbIH pecype} — CII6.: Jlaus, 2011.
T. 1: Mexanuka. Monexynspras ¢msmka. — ll-e wu3n, crepeornn. — CII6.:
Jlanp, 2011.-432¢c.  Pexum goctyma on-line ¢ koMmisrorepos TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2038.

T. 2: Drextpuyectso 1 Marsetnsm. Bonusl Onruxa. — 11-e w3, crepeoru. — CI16.:
Jlans, 2011. -496c¢c. Pexum pgocryma on-line ¢ komneotrepos  TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2039.

T. 3: KsanrtoBas ontuka. Atomuast Gpusnxa. ®usuxa T8EpI0ro Tena. OHUIHKA ATOMHOTO
AApa ¥ 3EMEHTApHBIX YacTull. — 10-e m3n., crepeotun. — CII6.: Jlangs, 2011. - 320 c.
Pexxum JOCTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2040.
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14. ©pum C.0., Tumopesa A.B. Kypc o6meit $usuxu. B 3-x tT. [DnexTponnsii pecype] —
CII6.: Jlans, 2009.

T. 1: Ousnueckue OCHOBBI MEXAHUKH. Monekynapras ¢pusvka. KoneGanus u BoiHbl. —

13- wm3n., crepeorun. — CII6.: Jlamb, 2009. — 480 c¢. Pexum aocryna on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pll id=416 ¢ KOMIIBIOTEPOB

TYCYP.

T. 2: Onexrpryeckue U 3NeKTPOMATHETHYECKHE SBICHHUS. — 12-¢ H3]., CTEPEOTHII, —
CII6.: Jlans, 2009. -528¢. Pesxxum nocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=418 o KOMIIBIOTEPOB
TYCVYP.

T. 3: Onruka. Atomuas ¢usnxa. — 10-e usn., crepeotumn. — CI16.: Jlaue, 2009. — 656 c.
Pexum nocTyna on-line c KOMITBIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=419.
12.3. YueOHO-MeTOAMIECKAE MOCOGHA M nporpaMMHoe obecriedyense
1. Yuebro-memoouueckue nocobun onn RPAKMUYECKUX 3AHAMUL U CAMOCHMOAMENbHOL
pabombl [DnexTporHbI pecypc):

2.1. Yyxxos I0.I1. PaGoTa u sHeprus. 3akoHs! COXPaHEHUS] B MEXaHHKe: COOPHHK
3alad Ut MpakTH4eCKuX 3aHaTtuil. — Tomck: TYCVP, 2010. — 24 ¢. Pexum JOCTYyIIa CBO-
Gonubli s ckaunBanus: hitp://edu.tusur.rw/training/publications/1100.

2.2, Jlauun A B., Marasusnnkos A.JL, Tpostn JLA. Monekynspuas ¢usuxa: C60p-
HHK TECTOBBIX BOIIPOCOB JUIS CAMOCTOSTENLHON pabOThI M JUTA MPAKTHYECKHX 3AHATHI. —
2009. 30c. Pexam JIOCTyTIa cBOOOAHBIH Jilif's CKa4YHBaHHS!
http://edu.tusur.ru/training/publications/1234.

2.3. JIsunn A.B., Marasuanukos AJL, Opnosckas JI.B. Tepmoaunamuka. Yacts 1:
COOpHHK TECTOBBIX BOIIPOCOB JUIS CAMOCTOSITEIBHOM paboTHl M IS IPAKTHYECKHUX 3aHS-
THH. —  2009. 43c.  Pexum gocryna  cBOOOIOHBIN I CKAYMBAHMA:
http://edu.tusur.ru/training/publications/1235.

2.4.TaneeBa AWM., Jlguun A.B., MarasuHHEUKOB AJL Tepmonunamuka. Yacrs 2:
COOpHHUK TECTOBBIX BONPOCOB I CAMOCTOSTENBHOM paboThl | JUTs TIPaKTHYECKHX 3aHs-
tHH. - 2010. 22c¢c.  Pexum Aoctyna  cBOOOJHBIA Ul CKAYHBAHHUS:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuit 0.A. Bonrosas onruka: Metonmueckoe nocobue. C6opHuK Tec-
TOBBIX  BONPOCOB. —2009. 24c. Pexum nocTyna cBOGOAHBIN [ CKAYMBAHHS:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxkos FO.I1. DieMeHTs aToMHOI usuxn u xkBaHTOBOU MexaHuKH: Yue6GHO-
MeTozuteckoe nocobue. COOPHHK TECTOBBIX BOIPOCOB. — TOMCK: TYCVYP, 2011. - 68 c.
Pexum JoCTyIa cBOGOIHBII TUTSt CKayHBaHUA:
http://edu.tusur.ru/training/publications/1 104.

2. Yuebno-memoouueckue nocobus ona evinonnenusn nabopamopusix pabom [DneKTpoH-
HBIH pecypc]:

3.1. Bypnosunun B.A., Tposu JI.A. JlaHaMuiKa MasTHHKA O6epbeka: Meroauueckue
yKasaHus X nabopatopHoit pabote. — 2007. 13 ¢. Pexum JoCcTyIa cBOOOIMHBIN Ul CKaqu-
BaHus: http://edu.tusur.ru/training/publications/918.

3.2. Taneesa A.1., UBanosa E. B. Wsyuenne anextpoctatnaeckoro noss: MeTomu-
UCCKHE yKa3aHHs K naboparoproit pabote. — 2011, 11 ¢. Pexum 0CTyIa CBOOOIHBIN LA
cxaumBaHus: http://edu.tusur.ru/training/publications/926.

3.3. Miranosa E. B. Usyyenne maruutaoro nois KpyroBoro Toka: Meroauyeckue
yKazanus K nabGoparopsoii pabote. — 2007. 12 ¢. Pexum ocTtyna cBOGOAHBIN IS CKAYH-
BaHust: http://edu.tusur.ru/training/publications/863.

3.4. Bypauenckuit 10.A. Onpenenenne YREIBHOTO 3apsA/la JJIEKTPOHA METOIOM Mar-
HeTpoHa: Meroaudeckue ykazanus k nabopatopHoit padote. - 2011. 14 ¢. Pexum Joctyna
AL CTYICHTOB, coTpyauukoB TYCVYP: http://edu.tusur.ru/training/publications/864
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3.5. Bypnosunun B.A., Tposu JI.A. Usyuenne 3aTyXarolUX 3JEKTPOMArHUTHBIX KO-
nebanmit: Metoauueckue ykazanus K nabopatopHoit pabore. ~ 2007. 14 ¢. Pexum JocTy-
na cBOGOHBIH I cKagnBanms: hitp://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JI.B. Usyuenue HHTEPQEPEHIMH a3ePHOro HamyyeHus: MeToauue-
CKHC yKa3aHHs K jabopaTtopHoil pabore. —2010. 9 c. Pexum JOCTyna cBOOOIHBIN I
ckaunpanust: http://edu.tusur.ru/training/publications/911.

3.7. ®enopor M. B., Bypnosunuu B. A. Brenmuit doroadbderr. Usyuenne 3akona
Cronerora 1 nposepka popMyst DiHITeHHa: MeTomueckie yKasaHus K j1aboparopHoit
pabore. — 2009. 11 c. Pexnm nocryna  CBOOOJHBIM  [UIS  CKAaYHBAHUL:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupumnos A.M. Uccnenopanue CIeKTpa aroMa Bojgopona: Me-
TOIMIECKHE YKa3aHUA K JaboparopHoii pabore. — 2011, 18 ¢. Pexum JtocTyna cBoGOaHEBIH
At ckavdnBanus: http://edu.tusur.ru/training/publications/917.

3. Komnviomepusie npozpammst modenuposanun HEKOMOpbIX Puzuyeckux aAenenull & na-
Gopamoprom npakmuxyme.
12.4. ®oun ouenounnix cpeaere (GOC)
QOHJI OLEHOYHBIX CPEJICTB MPHBENIEH B IIPHIIOKEHHH | K JaHHOM IporpamMme.

13. MATEPUAJBHO-TEXHUYECKOE OBECHEYEHUE AUCIIN-
IIJINHBI

His obecrievyenus yrenns Kypca Jiekimii HCIIOJIB3YETCS CleHaNbHAas JSKIHOHHAS ay 1~
Topust Kadenpsl pusukn (230 ayn. ®IT), ocHamménnas MYJIBTHMEIHHHBIM IIPOEKTOPOM, KOM-
IbIOTEPOM 1 SKkpaHamu. s obecrieyeHns 1aGopaTopHbIX paboT 1o busuke ucnosne3zyroTes 6
CHCHHANMIHPOBAHHBIX (IO PA3NHYHbIE Pas/enbl Kypca) naboparopun kadenpsl GpH3nKH, OcHa-
WIEHHBIE COOTBETCTBYIONTMMH JIAGOPATOPHBIMH YCTAHOBKAMH, MaKeTaMH, CTEH/IaMH U KOMIIBIO-
TEPHBIM 00OPYOBAHHEM.

14. METOAUYECKHUE PEKOMEHJALIMA TIO OPTAHU3AUIUN
U3YUYEHUSI JNCUUATLIUHDBI

OGBEM 4acoB, MPeyCMOTPEHHBIX Y4eGHBIM IITaHOM JUTS U3YYeHHUs Kypca (PH3HUKH, HE Mo-
3BOJACT PACKPBITH B JIEKIHMAX 110APoGHO U IyGoKo MaTepualL. Iosromy npu peanuzanum mnpo-
TPaMMBI CTYACHTHI JOJDKHBI IOCTATOYHO MHOTO paboTaTh CAMOCTOSTENHHO KaK IIPH IOBTOPEHHU
JICKITHOHHOI'O MaTtepHana, Tak | MOATOTOBKE K MPaKTHYECKHM, nabopaTOPHBIM H KOHTPOJBEHBIM
3auATHAM. [ obecniedyenus sddexrusroro YCBOCHHA CTYIEHTAMH MaTePHaIOB JUCIHITTHHEbI
HEOOX0/IMMO Ha MePBOM 3aHATHH 0GECIEYHTh UX CHHCKOM BOIIPOCOB, IOUIEKALIMX H3YYEHHIO,
CIHCKOM OCHOBHOH M JONOJHHTELHOM JTHTEPATYPBI JUIS CAMOCTOSTEIBHOMN paboThbl.

JUtst Tekymero KOHTpoNs ycmeBaeMocTH M IPOMEXYTOUHON ATTECTAllHH HCIOIB3yeTCs
TECTOBBIH KOHTPOL 3HAHUIA.

Ha sexumsx neoGxonumo ofpamars sauManue Ha OCOOCHHOCTH IIPMMEHEHHS PacCMATPH-
BacMOro Matepuaia B OCTERYIOIMMX Kypeax, a Takke B 6yaymeit MpOQECCHOHATEHOM AesTeh-
HOCTH.

15
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Npunoxenne 1

DeepanbHOe rocynapeTEeHHOE SromxkeTHOE 06pasoBarenbHOE YUPEeXK/IEHHE BBICIIETO
NPOGECCHOHANBHOTO 06pasoBaHus

«TOMCKHH I'OCYJIAPCTBEHHbIN YHUBEPCUTET CHCTEM VITPABJIEHUS U
PAJTMODJIEKTPOHUKH» (TYCVP)

? YTBEPKIAIO
Ipope op ng-yuyebuoi pabore
‘S\”“Qv II. E. Tposn

I

« » 2016r

POHI OUEHOYHBIX CPEACTB 10 YYEBHOI IMCLIMILIHHE

OU3UKA

(nostHoe HauMeHoBaHHe y4eGHOH THCHHMTHEEL MK NPaKTHKH)

YPOBeHb OCHOBHOIi 06pa30BaTeJILHOﬁ nporpamMmel 6aKaJlaBQPI3T
(6akanaspuar, MarHcTparypa, CeuHanirer)

Hanpagenue(st) noaroropku (crenmanbHocTs) 11.03.03

Koucrpyn OBaHHE H TEXHOJOTHSA YIEKT OHHBIX CPEICTB
(nomHoe HauMeHoBaHMe HaNpaB;ACHHA NOATOTOBKH (CNELHANLHOCTH))

IIpodman(u) MpoexTuposanue u TEXHOMOIHSl 31€KTPOHHO-BBIYHCIHTENLHBIX CPEACTE
(nonHoe HauMeHORaNHe FIPO(HIIA HANPABEHHS NOATOTOBKH (cnewmansHocTH))

@Dopma obyuennss Quuas
(ouHas, owHo-330uHan (Beuepnss), 3aounas)

®Pakyabrer PK® ( Pagunoxocrpykropekuii)

(CokpamenHoe 1 TI0THOE HaHMEHOBATE dakynerera)

Kageapa KV/IP (Koncrpyuposanus Y3JI0B M 1eTaaed paiHodJIeKTPpOHHOI annaparypol)
(cokpammenHoe u monHOe HaHMeHOBaN G kadenpot)

Kype 1,2 Cemectp 1,2, 3

Yuebnblii niian na6opa 2016 rona.

3ager 2 cemectp dug. 3zauer ceMecTp

Ix3amen 1,3 cemMecTp

Tomcexk 2016
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1 Bseaenne

DOHJT OLEHOUHBIX CPEICTB (POC) sBnsiercst NPUIOKEHHEM K paboueit nporpaMme JHCIHTLIMHEL
H npeactamiser coboit COBOKYIHOCTS KOHTPOJIBHO-U3MEPHTENIBHBIX MaTepHAIOB (THIIOBBIE 3a1a4yM
(3amanust), KOHTPONBHEIE PaGOTHI, TECTHI U JIp.) ¥ METONOB MX HCIIOJIb30BAHHS, NIPEIHAZHAYCHHBIX JUTS
H3MEPCHHA YPOBHS HOCTHXCHHAA CTYICHTOM YCTAHOBNEHHBIX PE3y/IbTaTOB 00yyeHHs.

DOC mo mucuunIMHE HCTONB3yeTCS IpH NPOBEJICHHH TEKYIIETro KOHTPOJS YCHEBAEMOCTH H
NPOMEXYTOYHOM aTTECTALMH CTYEHTOB.

[lepedens 3aKperuIeHHBIX 3a AMCIHITIHHOMN KOMIIETEHINHA NpHBeeH B Tabmune 1.

Tabauna 1 - [lepeqens 3akpensiennnix 3a AHCHHIJIHHOH KOMIIeTeH I

dTanel popMupoBanus
KOMITeTeHITHH
OIIK-2 Cnocobuocts BEISIBJIATH €CTECTBEHHOHAYYHYO | 1. Jloypken 3HaTh
CYINHOCTE  HpoOJeM,  BOBHUKAIOIHX B XOJe ¢H3HYeCKHEe OCHOBBI
MPO(ECCHOHANBHON NesSTeNbHOCTH, IIPUBJIEKATE U HX | MEXaHHKH, MOJIEKYISPHOH
PELICHUA COOTBETCTBYIOMME (HU3UMKO-MaTeMaTHYecKuit | GU3MKA 1 TEPMOUHAMHUKH,
anmapar. HIPHUPOAY KoneOaHHH u
BOJIH, IEKTPHYECTBA H
MarHeTu3Ma, oITHKH,
aTOMHOM QH3UKH.
2. lomxen ymeTs
BBISBJIATE (PH3NYECKYIO
CYIIHOCTh
IpoeCCHOHAIBHEIX 3a/1a4,
UCIIOJIb3YS TEOPETHYECKHE
3HAHUA QHUIHKM.
[TpuBnexars mas ux
perenust GpusuKo-
MaTeMaTu4ecKui anmapar.
3. JHoyxeH BiiafieTh
METOIaMH
OKCIIEPHMEHTAIBLHOTO
HCCIIEIOBaHUS B (PU3UKeE
(nnanupoBanue,
II0CTaHOBKa H 00paboTka
pe3ynpraros
IKCIIEPUMEHTA).

Kon DopMyIHPOBKA KOMIETEHIHH

CornacosaHa Ha noprtane Ne 6149




3

2 PeaJiHzanys KOMIIETEHIHI

1 Komnerenuusa OIK-2

OIIK-2: ¢nocoGHOCTh BBIABIATE €CTECTBEHHOHAYYHYIO CYIHOCTH npobjseM, BOSHHKAIONINX B
xo/e MpodeccHOHANLHON eATeNLHOCTH, NPHBJIEKATL [T HX pEIICHHHA €OO0TBETCTBYIOITHIA
du3HKo-MaTeMATHYECKHIl aNnapar.

Jiia  GopMupOBaHHMA  KOMIICTEHLIHH HeOBXOMMMO OCYIIECTBHTH psijl OTanoB. DTallbl
(GOpPMHUPOBAHUS KOMITETEHIIMH, PHMEHIEMBIC Ui STOTO BHIBI 3aHSTHH ¥ HCIOJIb3yeMbIE CPEJCTBA

OlleHWBaHU [IPeACTABICHbI B Tabaune 2.

Ta6smua 2— Jranbi GOPMHPOBAHHS KOMIIETEHIHA H HCHOAbL3YEMBIC CPEICTBA OIeHUBAHHHA

Cocras

3uarn

Ymern

Baanernb

Coaepxcarme ITanoB

3Harp QU3HUECKHE
OCHOBBI MEXaHHKH,
MOJIEKYIISIPHOH (PU3UKH
¥ TEPMOIUHAMHKH,
npHpoy KoseOaHui 1
BOJIH, 2JIEKTPUUECTBA 1
MAartHeTH3ma, ONTHKH,
aTOMHOH (HU3BHKH.

YMeThb BBISBIIATH
(PHU3UIECKYIO CYLIHOCTh
1pohecCUOHabHBIX
3a/1a4, HCTIOJIb3Ys
TEOPETHYECKUE 3HAHUSA
(bU3HKH.

[pusnexars s UX
pemieHus GpuU3nKo-
MareMarn4ecKHH
arrapar.

BnajieTs MeTONaAMH
SKCIICPUMEHTAILHO
ro HCCNe/0BaHus B
¢busuke.
(ITaHUPOBABHE,
[TOCTAHOBKA H
obpaboTka
pe3yJIbTaToB
SKCIIEPHUMEHTA)

Buabl 3aHATHIA

o Jlexumu;
e [IlpakrtrHueckue
3aHATHA,

¢ [IpakTHyeckue
3aHsATHA,
¢ JlaboparopHbie

e JlabGoparopHble

e CamocrositesibHas paboThl; paboTsL.
paboTa CTYACHTOB. e CamocrosTenbHas
paborta CTyACHTOB.
o KourposnbHas
e Tecr; pabora; o TecT;
HUcnoab3zyembie .
¢  Konnoxsuym; o HuauBmayayisHoOE e YCTHBIHR O1IPOC.
CpeCcTBA OLleHHBAHHS
e DK3aMEH. 3alaHue;
o Tect
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O6IIIHC XapaKTepHCTHKH IoKasaresied u KPHTCPHEB OLHCHHBAHUS KOMIIETEHIIHHA Ha
BCCX JTanmax npuBeaeHs! B Tabnune 3.

Tabanna 3 — O6mue xapakTepHcTAKE MoKazaTexei U KpUTepHeB OLCHUBAHUA KOMIETCHLMH 110

jranam

Hoxazarenn n

OpOCTHIX 3a1a4.

3aars YMmern Baapers
KpHATEpHH
Ob6nanaer Obnanaer
bakTHUecKuMH | JHAaIa30HOM
TEOPETHYECKUMHU ITPaKTHYECKHX
. Kontpompyer pa6ory,
. SHAaHUAMH B YMEHUH, TpebyeMbIX
Ot1imnano (BbICOKHI IIPOBOIHUT OLICHKY,
npeaenax UL pa3BUTHS
YPOBE€HB) . COBEPIICHCTBYET
u3yyaeMoi 001acTH | TBOPYECKHX .
. JeACTBHS paGoTEL.
¢ IOHUMaHHEM pelIeHuit,
rpaHuIy abcrparuposanus
[IPHMEHAMOCTH. mpobiem.
Ob6mnanaer beper
3HaeT daxrhl,
JHANa30HOM OTBETCTBEHHOCTB 32
[IPUHITHIIBL,
IIPaKTUYECKUX 3aBEpUICHHE 3a1a4 B
. HpoLEeCCHl, ob1ne .
Xopomo (6a30BbIit yMeHuH, TpebyeMbIx HCCIEJOBAHHH,
[IOHATHS B
YPOBeHbD) JUIS peIIeHust npucrocadiauBaer csoe
npenenrax
. olpeneNleHHbIX MOBE/ICHHE K
H3y4aeMOoH
npobieM B o6nactu obcrosTenbeTBaM B
obmacrtu.
UCCIIETOBAHUSL. pelueHun npobiiem.
Obnanaer
OCHOBHBIMH
Obnanaer
YiaoBaersopaTebHo YMEHUAMH, Pabotaet npu npsmom
. 6a30BEIMH 06IIIMH
(moporoBbIii ypoBens) TpeOyeMbIMH JUTs HabJrOEHHUH.
3HAaHUSMH.
BBITIOJTHEHHS

®opMynHpoBKa noKazarenell u KPUTEPHEB OLECHUBAHUS

Tabnuue 4.
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Tab.auna 4 — [oxkazarejd U KPUTEPHH OLHEHHBAHHSA KOMIIETCHIMH HA YTanax

IToka3zarean
3HaTh Ymern Baagers
H KPHTEPHH
Opranu3oBbIBAET
PazOupaet CBA3H MEXKIY
paboty
pa3IHYHbIMH CpobomHO NpHMEHsET
MEKIHCHUTUTMHAD
$H3HIECKUMH METO/IbI PCIIEHUS .
HOM KOMaH/bL,
[IOHSTHAMH; 3a/1a4 B HE3HAKOMBIX
Croboaso
dopmynupyeT cr1ocobbl 1 CHUTYalHsIX;
onepupyer
OrauyHo pe3yNbTarhl VMeeT MaTeMarH4ecKu
y pa3HbIMHA
(BBICOKHT HCIONB30BAHUS BBIPaXarth, U
criocobamu
ypOBeHb) pasIMYHBIX QU3HYECKHX apryMeHTHPOBaHO
. [IpeACTaBICHUS
MoOJieNeH; JOKa3bIBaTh .
dusnuecKon
MaremMaTu4yecKH MOJIOKEHUS
. AHbOpPMAaLHH;
JI0Ka3bIBaET BEIOOD npeMeTHOH 0671acTH
AHanu3upyer
METO/Ia H ILIaH PEeLICHUS 3HAHHL
[OJTY9YCHHBIE
3a/la4H.
pe3yabTarhl.
KoMrieTeHTeH B
pa3IHIHbIX
[IpuMeHseT METOBI CHTYaIUsAX IPH
[ToHuMaeT CBA3KH MEKIY
pellieHus 3a/ia4 B pabote B
pas3IA4IHBIMH
HE3HAKOMBIX MEXKIUCIUILITHHAD
bU3NIECKUMH N
CHTYalUsIX; HOU KOMaHJE,
HOHSITHAMH,
Xopoino VYMmeeT KOPPEKTHO Brnajeet pa3HbIMH
N HMeer npeacTaBieHHE O
(6a30BbIH BBIPRXKATh U criocodaMu
(PH3AISCKUX MOJIEIIAX;
yPOBEHb) apryMeHTHPOBAHHO IpeJICTABICHUS
O60cHOBBIBACT BHIOOP .
000CHOBBIBATH ¢uzuyecKon
METO/Ia PEIleHUs 3a/1a4H;
IOJIOYKEHHU S HHPOPMALINH,
CoCTaBJIseT MJIaH N
IpeMETHOH 0071aCcTH Kpurnuecks
peleH s 3a1a4qH.
3HAHHUS. OCMBICTTHBAET
[OJTyYeHHBIE
pe3y/IbTarhl.
W3saraetT OCHOBHBIC
NOHATHS PU3HKH, VmeeT paboTarh €O
. Brageet
Bocrnpou3BoauT CIPaBOYHON .
. TEePMHHOIOTHER
OCHOBHBIE (PU3HYECKHE JHTEPATYPOH; 3
Yiosaersopu IpeIMETHOH
(dakThl, HICH; Penraet Gpu3HUeCKHe
TeJIbHO 001aCTH 3HAHUA;
. OnpezenseT GU3HMYECKUE 3agauy 0a30BOro
(noporosbid [IpencraBnger
0OBEKTHI; YPOBHS;
ypOBeHb) 3IHAHHUA B
3HaeT OCHOBHBIE METO/IbI YMeeT npeacTaBisithb .
. MareMaTH4ecKon
pellieH s TUIOBBIX 3a1a4 pe3yNbTAThI CBOCH dopwe
H yMeeT UX IPUMCHATh paboThL
Ha TIPaKTHKE.
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3 Tunoesle KOHTPOJILHBIE 3aJaHAN

Hns  peanmzanuu  BenmenepeumcleHHBIX  3amay O0y4eHHST HCMONB3YIOTCS  CIIENYIOLIHE
MaTepHaIbl:
~ THIOBBIC KOHTPOIBHEIC 3a[aHUS WIH MHbIE MATEpPHANLI, HEOOXOIMMBIE [ OLCHKH 3HAHHIA,
YMEHHH, HaBLIKOB M (WJIH) ONBITA NESTENHHOCTH, XapaKTePU3YIOMUX STalbl GOpMHUPOBAHHS
KOMNETEHIMH B IPOLECCEe OCBOEHHS 0GPa3oBATENLHOM IPOrPAMMBL, B COCTABE:

3.1. Tecm:
3.1.1. Temor mecmoevix 3adanuii ona npaKmuuecKkux saHAmMuU:
1) Kunemarnxa nocrynarenshoro JBH)KCHHS,
2) Kunemarnka BpauiaTeibHOTO JBHXEHHS,
3) JluHaMuKa HOCTyNare bHOTO JBHKEHUS
4) JlunaMuka BpalaTeIbHOTO JBHKEHHS;
5) Monexynsapuas ¢pusuka. Kinaccuueckue CTaTHCTHKH;
6) TepmonuHamuKka;
7) 3axon Kynona. HanpsokeHHOCTS;
8) lorenuua;
9) MeTasuts! # XHAIEKTPUKY B 3JIEKTPOCTATHYECKOM II0JIE;
10) Maruurtocraruxa;
11) lsrskenne 3apsiaos u TOKOB, paboTa B MAFHHTHOM oJie;
12) SIBneHue 3neKTpoMarHuTHON UHAYKIUH. DHEPrus oI,
13) Fapmonnueckue koneGanus;
14) CpobGonHbie 1 BBIHYXICHHBIE KoJIeOaHus;
15) Bonnsr, D¢dexr Jlonnepa;
16) Untepdepennus cpera;
17) udpaxuus;
18) Ionapusamnus;
19) Ternosoe usnyuenue;
20) Bremnnit poroaddexr;
21) Buemnuii gorosddexr. Adpdext Komnrona;
22) ®orousr. Jlasnenue cpera;
23) Cuexrpsr;
24) BostHOBBIE CBOMCTBA MEKPOYACTHIL
25) DNeMeHTBI KBAHTOBOM MEXaHHKH.

Ilpumep mecmosozo 3adanusn ona HPAKMUYECKO20 3aHAMUA:

AnHaMHKa DOCTYNATELHOTO ABHKCHHS
Bapnanr 1

1. Cuna - 3710. ..
BriGepure npaBuabioe okoHuanue HanGosiee 0611ero onpeneneHus CHJIbL

1)...busnueckas semrauna, yncnenno PaBHas IPOM3BEACHHIO MACChI TeNa Ha €ro yCKOpEeHHe.
2)...o6mmas KonMyecTBeHHA Mepa BO3JICHCTBHA OJIHOTO TeJIa Ha JApyroe.

3)...0u3HYeckas BeHYHHA, OIIPENENIAOMAA CKOPOCTh JBHKEHUS TENA.

4)...pu3HYecKas BeNHYMHA, YHCIICHHO paBHas OBICTPOTE U3IMEHEHHUS HMITyJIbCA Tejla.
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2. Kakast 13 IpHBEICHHBIX HUXe GOPMYIT onpeesseT TpeThit 3akon Herotona?

N d __F
aymV=p; 06) F=£; B)a=;; r) F, =-F;.

Otsersl: 1)a,1; 2)6,8; 3)a; 4)6; 5)B; 6)r.

._),
3. MarepurajipHas T049Ka M JIBHKETCA 110 OKPYKHOCTH CO CKOPOCTEIO V . Ha puc. 1 nokasas rpadHk
...)

3ABHCHMOCTH V- OT BpeMeHH ( T — eIMHUYHBIH BEKTOD MONIOKHTEIBHOIO HANIPABJICHH, Ve -

—
npoexuus ¥ Ha 5To Hanpasnenue). Ha puc.2 yKaxuTe Halpas/ICHHE CHIIbL, aeicTBytomeil Ha T.M B
MOMEHT BPEMCHH /1.

V., 4

Puc. 2

Puc.1

4. B KaKoM cliyuae MarepHaibHas TOUKa JABHKETCA PABHOMEPHO 110 OKPYXHOCTU?

OTBETHI:

1) Eciu HanpasjieHHe CUIIBL, IIPUIIOKEHHOMN K TOUKE, COBIIaiaeT ¢ HANpaBJICHHEM CKOPOCTH.
2) Ecnu cuina, IPHIOKEHHAs K TOUKE, HAlIpaBJIcHa [IPOTHBOIOIOKHO HATIPABIICHHIO CKOPOCTH.
3) Ecnu cuia nepHeH MKy IspHa CKOPOCTH 1 HEIpPEePHIBHO MEHAETCS 110 MOAYIIO.

4) Ecu cuta, IPHIIOXKEHHAs K TOUKE, EPICHAMKY/1ApHa CKOPOCTH M MOCTOSHHA 10 MOJYJIO.

5. Testo Maccoii 2 KT, JIBHTasich FOPU3OHTAIBHO CO CKOPOCTBIO 20 M/c, ronajio B BA3KYIO cpeay, LA
ero CKOpPOCTh yMEHBLINIIACH PABHOMEPHO 32 3 ¢ o 5 mM/c. Onpenenuts 8 CH Moxysib cuitel
COIPOTHBICHHUS CPEJIBL.

3.1.2. Tembl mecnogsix 3a0aHULL 0J1A 1aDOPAMOPHBIX 3aHAMUIL:
1) KuneMmaTHKa paBHOYCKOPEHHOTO BPaLICHHA;
2) Jlunamuka MasitHaKa Obepbexa;
3) Usyuenue pacnpesenenns Makcseluia;
4) H3yueHHne 2IEKTPOCTATHHECKOTO MOJI;
5) MsyueHre MarHMTHOTO MOJA KPYTOBOTO TOKA,
6) OnpeseneHne yAETBLHOTO 3aps/Ia JIEKTPOHA METOIOM MarHeTpoHa;
7) VsydeHHe 3aTyXarOLIHX 3J1€KTPOMATHHTHAIX KosteOaHuil;
8) CroxeHHe B3aUMMHO NEPHECH/NKYIPHBIX xonebGanuit. Gurypst Jluccaxy;
9) Mzyuenue HHTepPEPEHIMH TA3EPHOTO H3TYICHHAS. Onsit FOHTa;
10) M3yuenue audpakiuy 1a3epHOTO W3y HEHHUS OT ST 1 HHTH,
11) Buemmuit porospdexr. Mzyuenune 3akoHa CrosneroBa H poBepka GopmyJibl
DiHIITeHHA;
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12) Hsyuenue crexrpa atoma Bojopoza. (IToctosiHnas Punbepra).
IlIpumep mecmosozo 3adanun ona nabopamoprozo 3anamun:

Onpenenenue yreanHOro 3apana 31eKTpona MeToxOM MarHeTpoHa
Bapuanr 2

1. o xaxoit TpaekTopun ABHXeTCH B 06IIEM CITydac 3apsDKEHHAs YacTHIA B OHOPOJHOM MAarHUTHOM
none?

Otseter: 1) no npsMoii; 2) no napaGorne; 3) no rurtep6one; 4) mo cimpanu; 5) no OKPYXHOCTH.

2. IlapansiensHO IPAMOMY IIPOBOJHHKY Ha HEKOTOPOM PacCTOSIHHH OT
HETO, IBIKETCS CO CKOPOCTHIO U IMEKTPOH. YKa3aTh HA PHCYHKeE
Hanpasiienue cunbl Jlopenua, neficTByromeit Ha 3MeKTPOH, eciy Ho
IPOBOAHHKY ITYCTHTD TOK 1.

3. TpH HaCTHIBI ¢ OJUHAKOBBIMH MAaCCaMHy H 3apsgaMH BIIETAIOT B OIHOPOIHOC Mar"HdTHOE IIOJIE ¢
PAa3HBIMH CKOPOCTAMH, KaK [IOKA3aHO Ha PHCYHKE. HpH‘IéM V1 <v; <p3.

(24 Kak cootrocsTes Mexty coGoit ux nepuosel Bpamenus 77
024
~ g
o Y o OTBeTHI: 1)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;
9 q g

4) Jlns oTBeTa JaHHBIX HEOCTATOYHO.

4. MHEKpOYaCTHIIBI BJCTAIOT B OJHOPOIHOE MATHHTHOE [1OJTE C TIOCTOSIHHOH CKOPOCTBIO, KaK ITOKa3aHO
Ha pucyHke. Kaxol 3apsn umeror gactumpr?

Aq=+q; 6)q=+q; B)q3=-+q;
—>
@ B 9 NDq=-q¢ DG=-q e)q=-q;

q. #)q1=0;  3)q=0; wm)q3=0.

A 4

qs

Ortsetsr: 1) a,6,B; 2)1, 1, € 3)x, 3,1 4)a,e,3; 5)B, 1, 3; 6)6, K, H.
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5, Kakoe u3 TpHBEACHHBIX HHKE BBIDAKEHUH IPEACTaBIISET cobof cuily, ACHCTBYIOLIYIO Ha
IOJIOKUTENBHO 3aPAKEHHYIO YaCTHIY, JABHXKYLIYIOCS OJHOBPEMCHHO B HMEKTPUUECKOM H MArHHTHOM
ronsx?

a =qE+q[l§,6} n F =ql§+q[6,§} 3) F = qE-i—q(E,ﬁ)
4) F =qE'+q(D,l§).

3.2. Tembl KOHmMPOBHBIX pabom:

1) Kunemaruka MaTepHaibHOH TOUKH,

2)  JluHamuKa NOCTYNATeNBHOTO JABMXEHHU,

3)  JlunaMmpKa BpamaTeIbHOIO ABHKCHHUS,

4)  Totenuuan u pabora;

5)  Pa6ota i sHEprus. 3aKOHbI COXPAHEHUS;

6) KiaccHueckne CTaTUCTHKH;

7)  TepmonHHaMHKa,

8)  3akon Kynowna;

9)  MeTtauibl H AUIIEKTPHKA B 3ICKTPHICCKOM T0JIE;
10) MaraurocraTuka;

11) JIBuwKeHHe 3apsI0B M TOKOB B MArHHTHOM IOJIE;
12) DrexTpoMarHMTHAs HHIYKIHA,

13) Konebanus 1 BOJHBL,

14) Boansl

15) Hnurepdepenums;

16) Jludpakuus ceeTa;

17) BonHOBas ONTHKA;

18) TeruoBoe U3JyUeHHE;

19) Buemmuit potosddext. Dddexr Komritona;
20) KaanToBas MEXaHHKa,

21) ArtomHbIE CIIEKTPBL

IIpumep KoHmMPObHOU pabombl:

Tenuiopoe H3/IyueHne
buuter 24

1. Temmeparypa abCOIFOTHO YEPHOTO Te/Ia H3MEHUIIACH NIPH HATPCBaHHH ot 1942°C a0 1803°C. Bo
CKOJIBKO pa3 YBEIMUMIACH IPU STOM MAKCHMAIbHAs JTyHeHCITY CKATCIbHAA crocobHOCTD?
7. MimeeTcs 1Ba abCOMOTHO YEPHBIX HCTOYHUKA TEIIOBOTO M3y ICHHA. Temneparypa OHOIO U3 HUX
passa 850 K. Haitnute TeMneparypy Apyroro HCTOUHHKA, eCJIM JUTMHA BOJIHBI, OTBEUAIOIas
MaKCUMyMY €ro MCIyCKaTeIbHOM CIOCOOHOCTH, Ha 64 1M GOJTBIIIE JUTHHB! BOJIHDL, COOTBETCTBYIOLICH
MAKCHMYMY HCITYCKaTeIbHOM CIOCOOHOCTH NEPBOTO HCTOUHUKA.
3. [Ipu kaKo TeMIepaType HHTErpajlbHas CBETUMOCTE NOBEPXHOCTH ceporo Tena ¢ koddPuuueHToM
nornomenns 0,484 paBHa YHepreTHYECKOH CBETHMOCTH abCOIIOTHO YEPHOTO TEJIa, HMEIOILEro

temmeparypy 1868°C7 Otser aarhb B rpajaycax Leancus.
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3.3. Temwt konnoxeuymos:
1)Mexanuxka;
2)Monexynspras Gpu3NKa M TEPMOAHHAMUKA,
3)OnexTpocTaruka;
4) OnexTpoMarHeTHsM;
5)Konebanus u BOHEL,
6)BonnoBas onTHKa;
7)TenoBoe H3TyYEHHE M ATOMHBIE CIICKTPBL;
8)KBanTOBas Qusmka.

3.4. Crucok undugudyanbHbIX MEOPUECKUX 3a0aHUIL:
1) KunemarHka MatepuansHOH TOUKH;
2) JlmHammKa HOCTYNATENLHOTO JBHIKCHHUS,
3) JlanaMHKa BpaINaTeNbHOrO JIBHKCHUS,

4) 3akoHbI COXpaHeHHs B MexaHuKe (6e3 BpaIIaTeNbHOro JBMKCHHS )

5) Knaccunueckue cratucriky;

6) Tepmomunamuxa;

7) Tlorenuuan u pabora;

8) 3akou Kynona;

9) Onexrpocraruka;

10) MeTasuibl u TUANEKTPUKY B 3IEKTPHUECKOM TT0JIE;
11) Maruurocraruka;

12) JIBiKkeHHe 3apsaoB H TOKOB B MATHHTHOM noJIe;
13) DnexTpoMarHuTHAsA HHIYKIS;

14) Konebanus u BoHbL;

15) Uarepbepennns;

16) Iudpaxnus;

17) Ternosoe nanyqenue;

18) Buemnnuit porosddext. Dpdexr Komnrona;
19) KBaHTOBas MexaHuka;

20) ATOMHEIE CIIEKTpEL

IIpumep unousudyanvrozo meopuecxozo sadanun:

Horenunan n paora IEKTPHIECKOTI0 [0S

buier S

4
1. DJeKTpOH, ABArasich M3 COCTOSHHS TOKOS B BIEKTPHYECKOM I10JI€, JOCTHT cKopoctu 1,5-10% xm/c.

Kaxyto pasHocTs noTeHIMANOB MPOIEN ek TPOH?

2. Meramuyeckuit map paguycom 61 MM M ¢ nmotenumanom 469 B OKPYXaroT He3apsKeHHOH
chepuueckoit 060n0uKkol pagrycom 452 MM. Kakum OyAeT moTeHUHa [wapa Mocse Toro, Kak oH Gyjer

COCIMHEH ¢ 00010YKOii?

3. IlBa TOYeHHBIX dMeKTpUYECKHX 3apsiaa 56 uKa u 10 uKi HaXo/IATCA B BO3J{yXe Ha PACCTOSHUU 42 cM
Apyr OT fpyra. ONpeaenuTs HOTEHIHAT OIS, CO31AaBAEMOr0 STHMH 3apAaMH B TOUKe, Haxoasmeics

Ha paccTostHiH 60 cM OT riepBoro 3apsina u 61 cM oT BTOporo.

4. Paarycel IBYX NPOBOISAIIMX KOHICHTPHYECKHX cep 44 cM m 232 cm. Ha kaniolt paBHOMEpPHO

pacnpenenés 3apsan 277 uKi. Haittu pasHocTs norenuuanos MEXTy chepamu.
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5. BeCKOHEYHO UIMHHBIH HPAMOil MPOBOASIIHI IHIMHAD pagHycoM 1521 MKM paBHOMEPHO 3apsikeH ¢
NHHERHOH w10THOCTHIO 3apsaaa 8 HKu/M. OnpenenuTs pasHocTh MOTEHIHAIOB JIBYX TOUCK 3TOrO MO,
HAXOJUIIIMXCS Ha paccTosHUU 44 MM u 261 MM OT TOBEPXHOCTH LIMJIHHIPA.

6. Onpesenuth NOTEHUMAN Ha paccTosHMH 31 MM OT OCH ORHOPOAHOIO 6EeCKOHEYHO JUIHHHOIO
JMIEKTpHYecKoro crepxkHsa (€ = 15) pammycoMm 15 MM, eciu CTEPXEHb 3apsikeH C 00BEMHOM
r1oTHOCTEIO 20 MxK1/M?. TIOTEHIMAT Ha OCH CTEPXKHS IPHHSATH PABHBIM HYJIIO.

7. TloreHuMan 3JEKTPHYECKOIO IOJIs HMEET BHI: q0:10(x2+ y2)+2022 (B). Ha#itu moxyns

HATIPSKEHHOCTH T0JIS B TOUKE C KOOpAMHATaMu: x =544 cM, y = 261 cm,z =374 cm.

3.5. Cnucok naéopamopHsix pabom:
1) Kunemaruka paBHOYCKOPEHHOIO BPAIEHHS,
2) Juuamuxa MastHHKa OOepOeka;
3) HWsyueHue pacnpenenenns Makcsea;
4) H3yueHue 3J€KTPOCTATHHECKOTO IIOJIA,
5) M3ydeHue MAarHATHOI'O IIOJISL KPYTOBOI'O TOKA;
6) OmpejiesieHHe yIEIbHOTO 3apa/a >JIeKTPOHA METOJIOM MAarHeTpoxa,
7) WsydeHHe 3aTyXarol#X 3IeKTPOMarHHTHBIX KoJIeOaHul;
8) M3yuenue BBIHYKACHHBIX 3I€KTPOMArHHTHBIX KosIe0aHuit;
9) Msyuenue HHTEePhEPEHIHH JIaA3ePHOTO U3y CHUA. Ot YOHra;
10) Usyuenue audpakiuy Ja3epHOro H3TYHEHHS OT INE/IH U HUTH;
11) Buemnuii potordpdext. M3ydenue 3akoHa CroneroBa H mposepka GHopMy bl DHHLITCHHA;
12) 3yuenue cnextpa atoma Bofopoja. (lloct. Punbepra).

3.6. Tembl 014 camMocmoamebHoll pabomsi:
1) Kunemaruka,
2) JluHaMHKa ITOCTYNAaTeIbHOTO ABHKEHHS,
3) JluHaMuKa BpallarejibHOro ABHKCHHS,
4) MoJiexyrsipHast GU3HKa;
5) Kimaccudeckue CTaTHCTHRH,]
6) TepMOMHAMHKA,
7) DneKTpOCTATHKE,
8) I[TocTOSIHHBIHM TOK;
9) MarsuTHOE 110JI¢ B BaKyyMe;
10) MaradaTHOE [10JIE B BELIECTBE,
11) VpaBHerus Maxcpeia;
12) Konebanus;
13) Bosbr,
14) BosHoBas OITHKA;
15) KpanToBas ONTHKA;
15) AtomHast pU3HKA.
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3.7. Cnucok 3x3amenayuonnsix 6onpocos:

1 Cemecmp.

. Kunemaruka. HopmansHoe i TaHreHIHampHOE YCKOpEHHE.

2. KuneMartuka BpamarenpHOro aswxkenns. Cpssb MEX/IY YINIOBBIMH H JINHEHHBIMU
YCKODEHHSIMH.

3. Jlusamuxka. 3akonst HeroToHa.

4. JlBrKeHME CHCTEMBI MaTEPHAIBHbIX TOUEK.

5. OCHOBHOE ypaBHEHHE JHHAMHKH TIOCTYIIATEHHOTO ABHKEHHS IIPOH3BOJIBHON CHCTEMBI TEJL.

6. Cuisl B MeXaHuKe.

7. Kunernyeckas sneprus.

8. Pabora v MOMHOCTS.

9. KoHcepBarusHbIE CHIIBL

10. [TorennuanbHas sHeprus.

11. Cpa3p MEX/Ly MOTEHIHANBHOM SHEPrued U CHJIOH.

12. OcHoBHOE ypaBHEeHHE TUHAMHKY BPAILATETHHOTO IBHKCHHS OTHOCHTEBHO HETOABHXHOH
TOYKH.

13. YpaBHenne quHaMAKH BPaIIaTeIBHOTO ABIKEHIS OTHOCHTEILHO HENOABIKHOM OCH,

14. MoMeHT HHepiun.

15. Kunetnyeckast 5Heprus Bpallaroerocs Tena.

16. PaGoTa BHEIIHUX CHJT IpH BpaILeHHH TBEPLOTO Tena. 3aKOH COXpaHEHHS MEXaHHUECKO
SHEPIHH.

17. Ynap abcomorHo yrpyrux u HEYNIIPYTHX TEJI ¢ TOUKH 3PEHHS 3aKOHOB COXPaHEHH.

18. 3akou coxpaHeHHs MOMeHTa UMIyIIbCA.

19. YpaBHeHue cocTosHus naeaisHOrO Taza (YpaBHenne Mennerneesa-Kaneiipona).

20. Nasnenue. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHYECKOH TEOPHH.

21. Temnieparypa.

22. Buyrpennsist sueprus. Temnora u pabora. Ilepsoe Hauano TepMOAUHAMEKH.

23. CropocT ra3oBsIx Mosekyi. OmbiT HltepHa.

24. Pacnpenienienie MoJIeKyII rasa 1o cropocTsaM. OyHKIUS pacnpeneneHus Makcpea.

25. HauGornee BeposiTHas, cpesHss KBalpaTHuHas | CpestHss apH(METHYIECKAs CKOPOCTH MOJEKYII
rasa.

26. Pacnipenienetne Makcgena o 3HaYeHHIM KHHETHIECKOM 9HEPI'uH.

27. ®opMyna MakcBenna [ist OTHOCHTEIBHBIX CKOPOCTeH.

28. bapomerpuueckas gopmyia.

29. Pacnpenenenne Bospimana.

30. TenoémrocTs raza. Gopmyia Maiiepa.

31. M3oxopuueckuii mpouecc.

32. U3obapuueckuii npouecc.

33. M3otepMuyeckuii nporece.

34. Amuabaruueckuit npouecc.

35. [lonurporudeckue npomeces.

36. O6parumerit uukn Kapo.

37. HeoGparumsiif mukst Kapro.

38. DuTponus.

39. VisMenenue SHTPONMM NPH 06PATAMBIX H HeoOpaTHMBIX Mponeccax.
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Bropoe Hayajlo TEPMOJAHHAMHKH.

CrobGonuas ¥ cesi3anHas sHeprus. PU3HUECKUH CMBICT SHTPOIHH.

CTaTHCTUYECKHHE CMBICIT SJHTPOTIHH.

Tperbe HaJaNO TEPMOJAHHAMHKH.

Dnextpudeckuii 3apsii. 3aKOH COXPAHCHHS JIEKTPHHUCCKOTO 3apAlia. BiaumMoneicTBHe
SIIeKTPHUECKHX 3aps/IOB B BAKYyMe. 3aKOH Kynona.

Dnexrprueckoe noie. HanpsHx€HHOCTE 3MEKTPUYECKOTo MOJIA. Cunossle auuun. [punnun
CYNepPIO3UIIHH HTeKTPHYECKHX [OTIeH.

[Toste gunons.

Teopema Octporpaackoro-I'aycea s BEKTOpa HANpPsOKEHHOCTH HNEKTPHYECKOr0 NOJIS.
TMoste GeCKOHEUHO# OJHOPOIHO 3apsHKeHHOM MmIockocTH. [Tofe ABYX paBHOMEPHO 3apsKCHHBIX
[UTOCKOCTEH.

TToste GeCKOHEIHOTO 3apsbkeHHOTo nuuHpa. ITone chepuueckon IpOBOSLIEH NOBEPXHOCTH.
ITone 06BEMHO-3apSKEHHOTO 1Iapa.

Iuddepenumansaas Gopma TEOPEMBI ["aycca.

[Morenmnuas. Padora cuii MEKTPOCTATHUECKOTO MOJIA.

DHeprus B3aHMOJEHCTBHIA CHCTEMBI 3aPS/IOB.

CBsi3b MEX/IY HAMPSOKEHHOCTBIO BNIEKTPOCTATHIECKOTO [10JIs1 M OTCHIAAIOM.

Pa3HOCTD TOTEHIMAIOB MEXAY TOUKAMH 1107151, 00pa3oBaHHOTO OECKOHEUHOM 3apsAKEHHOH
[UTOCKOCTHIO. Pa3HOCTh MOTEHIUAIOB MEXKy TOUKaMH 10J1d, 006pa3oBaHHOIO JABYMsI
6eCKOHEUHBIMHE 3apPSDKCHHBIMH ITIOCKOCTAMH.

PasHOCTH IOTEHIMANOB MEX/LY TOUKAMH [OJIsl, 00Pa30BAHHOTO OECKOHEHBIM 3apAKEHHBIM
JUIMHHBIM UIHHAPOM. Pa3HOCTB MOTEHIMANOB MEX/Y TOUKaMH ITOIL, 06pa30BaHHOIO
3apsOKEHHO ITycTOTeN0N chepo. Pa3sHOCTH MOTEHIMAIIOB MEXIY TOYKaMHM 1011 BHYTPH
0OBEMHO-3aPSDKEHHOrO 1Iapa.

LIMpKy/ISiMs BEKTOPA HAMPSHKEHHOCTH JEKTPOCTATHICCKOTO O/

[Tonsgpuzanus AUIEKTPHKOB.

BekTop MEeKTPAYECKOr0 CMeIeH s (MEKTPHYICCKas HHIYKIUA).

[ToToK BeKTOpa SIEKTPHUECKOIO CMEIIEHHUS.

Usmenenue Bexropos E u D Ha rpanuile pasjena AByX AUIICKTPUKOB.

2 Cemectp.

Pacrpe/eeHue 2IEKTPUUECKEX 3apAI0B Ha TPOBOAHAKE. Hanps:xE€HHOCTS [OJ1A BOTH3M
ITOBEPXHOCTH 3aPSUKEHHOTO TIPOBOHUKA.

CBOMCTBO 3aMKHYTO#H IIPOBOSIIEH 000TOUKH.

DekTpoéMKocTh. KOHIeHCATOPBL. Coenupenue KOHIEHCAaTOpPOB.

DHeprus 3apsHKEHHOT0 IPOBOJHHUKA. DHeprus 3apAKeHHOIO KOHIEHCATopa. JHEPTUs
SIEKTPHUECKOTO [IOJIs.

[1OCTOSHHBIN SEKTPUUECKHH TOK. DIeKTPUYCCKHH TOK. [T10THOCTB TOKA.

VpaBHEHHE HEPEPBIBHOCTH.

InexTpoaBrKylias ciuia. OO0OMERHBIH 3aKOH Oma JUTst HEOAHOPOJHOIO Y4acTKa LIy,
Pasperniéunbie nenu. [lpasuwia Kupxroga.

Mouocth ToKa. 3akon [hxoynsi-Jlenua.

_Crarydeckoe MarHHTHOE HoJie B BakyyMe. Bekrop MATHHTHOMN HHAyKIHH. 3aKkoH bro-Casapa-

Jlannaca.
MarauTHoe 10JI€ IPSIMOTo TOKa.
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- Marnutroe noste kpyrosoro Toka. MarautHOe moie JBIDKYIIETOCS 3apsaja.

. 3axon Amnepa. Cuna, feficTByromas Ha TIPOBOIHHK ¢ TOKOM B MArHUTHOM TIOJIE.

. Konryp ¢ toxoM B MarantHOM mose.

. Crna Jlopenna. JlBrokenue 3apspkeHHOH YacTHIb! B OTHOPOJTHOM MarHHTHOM MOJIE.

. Oddexr Xonna.

. llupxynsiims sextopa Marantaof UHIYKLIWH.

. MarnuTHOe 11071€ conenomnna. MarauTHOE 1107E TOpOHIa.

- Pabora no nepememenwio nposonuuka n KOHTYpa ¢ TOKOM B MArHHTHOM IIOJIE.
MarnuTHOE 11011€ B BemecTBe. HaMarHM4eHHOCTD H HaNpsHKEHHOCTH MATHUTHOTO TOJIA.
MarnuTHbIe MOMEHTBI 3MEKTPOHOB H ATOMOB.

Juamaruerusm. [TapamarseTusm.

CoifcTBo deppoMarHuTHRIX MaTepHalIoB.

MarnuToMexanuyeckuit s¢pdexr. I[Ipupona cioHTannoM HaMaruHYeHHOCTH beppoMarneTuKkoB.
IIpenomnenne Bexropos E u H na T'paHuLE pasjiena ABYX ONHOPONHBIX MarHeTHKOB.
SBneHMe BMEKTPOMATHHTHON HHYKIIHHY.

DneKTpoBIKyIIas cuna (3.1.¢.) HHIYKIHH. [Ipapona sBeHus snekTpoMarnuTHoMH HHIYKIHH.,
Buxpessie Toku (Toku ®yko).

SBnenne camonnnykunn. Baaumuas HHIYKIIHS.

OHEprust MAarHUTHOTO T1OJIA.

Buxpesoe anexrpryeckoe none.

. Tox cMemenus.

YpaBHeHus Makcaeia.

CkopocTs pacripoctparenus ANMEKTPOMArHUTHOTO OIS,

lapmonnyeckue xoneGanus u ux XapaKTepUCTHKY.

OcHOBHOE ypaBHeHHE THHAMHKH rapMOHHYECKUX KoneOanuii. ['apMonHUeckuit OCLHIIIISTOP.
Maremaruueckuii MasTHHK. OU3HYECKUI MASTHHK, IpyxuHHBIH MasTHHK.
Ipencrapnenne xonebanuit mocpeactsom BCKTOPHBIX THATPAMM (METOJ{ BEKTOPHBIX
JHArpamMMm).

CroKeHHe rapMOHHYECKHX KoNeOaHuit HalpaBJICHHBIX BIOJIb OAHOM NpaMoH. Buenus.
Crnoxenne B3anMHO NCPICHINKYIAPHEIX Kosebanuit. Purypst Juccaxy.

CBoboHBIE 3aTyXaIONMHe MEXaHUYeCKHE KOTeGAHES. XapaKTepHCTHKH 3aTyXaoIHX
KoJjiebaHmit,

Beinyxiennbie Mexanndeckue xone6anus,

DJeKTpHYECcKHe KoneGanus., KBasucranuonapusre Tokw.

CBoGosmpie snexTpoMaruuTHbIE KOTeGaHHs B KOHType 6€3 aKTHBHOI'O CONPOTHBICHHUS.
CBobomHbie 3aryxaromiue MICKTPHYIECKHE KONeOaHHs B KOHTYype.

BrinyxaeHHbIe anexTprudeckue kone6anus,

Pacnipocrpanenue Bosnn B YIIPYTOH cpefe.

YpaBHeHUS NI0CKOI 1 cdepryeckoii BosH.

I'pynnosas ckopocts.

Hanoxenue (uHTepdepenius) BonH. CTOSYHE BOHEL

DHEPrHus ynpyroit BOJIHEL

3Byk. Dddexr Jomrepa mis 3BYKOBBIX BOJIH.

BonHoBsoe ypasuenue.

. DNEKTPOMATHHTHBIE BOJHEL
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Onaueckuit apdexr Homnepa.

Jueprus WEeKTpOMAarHuTHOH BOJIHBL. MIHTEHCHBHOCTD 371eKTPOMArHUTHOH BOJIHEL.

OTpaskeHHe H NPENOMJICHHE JIEKTPOMATHHTHBIX BOJIH OT IPAHUILLL pasielia JBYX OJIHOPOAHBIX
JHIICKTPUKOB.

3 Cemecrp.

HurepdepeHius cBeTa.

[LupuHa MoJI0C HHTEPPEPCHIIHH.

KorepeHTHOCTB.

Meron 1Owra.

WnTepbepeHuyst IPA OTPAKEHHH NIPU OTPAXCHUHU OT TOHKOH ITPO3PavHOH IJIACTHHKH.
HurepdepeHuys OT IIACTHHKH IepeMeHHOM TOMIHHBL (KIMHA).

Kosibua HerotoHa.

MuorosyyeBast HHTepOEpeHIA.

[IpumeHeHue HATEPQEPEHITHH. Untepdepomerpsl. [IpoceTiienne ONTHKH.
VHTepepeHIMOHHbIE 3¢pKaa H GHIIBTPDL.

Nudpaxuus cera. [Tpurunn [Noiirenca-dpeneis.

MeToz 308 Openes. 30HHAA IIACTHHKA.

I'paduueckoe BHIYMCIICHAE pe3yIBTHPYFOLIEH aMILTHTY/IB! (METO BEKTOPHBIX HArpaMM Wi
cripais OpeHeis).

Jlndpaxius Ha KPyIJIOM OTBEPCTHH H HENPO3PAHOM JHCKE.

Judpakiys B napaieIbHbIX Jydax (mudpaxuns Opaynrodpepa).
Judpakuus OT MeH.

JNudpakiponnas pereTKa.

CrexrpajibHOe pasiioxkenue. Paspernaronias CIIOCOOHOCTH PELIETKH.
Jndpakuust Ha MPOCTPAHCTBEHHBIX pemiérkax. Judpakims peHTIeHOBCKHX ay4en.
Tonorpadusi.

EcTeCTBeHHBIHA ¥ NOJSIPH30BAHHBIA CBET.

[lonapu3aius IpH OTPKCHUHN H IIPETOMICHUH. 3axon bproctepa.
[Tonspu3anys P ABOKHOM JIy4YelpeIOMICHHH.

3akon Mamoca.

UHTtepdepeHins HoJIspiU30BaHHbIX BOJIH.

HcKyccTBEHHOE ABOHHOC JIy4CIIPENOMICHAC (MCKyCCTBEHHASE AaHH30TPOILHS). Dddexr Keppa.
Temiopoe natydenne. 3axon Kupxroda.

3akon Credana-bonbumana. 3aKoH CMEIIEHUS Buna.

dopmyia [Inanka.

Buermmnnii Gporoddexr.

dorons OnsiT bote (MeTOM COBNaneHuii).

Dddext Komrnrona.

TopMO3HOE PEHTTEHOBCKOE U3y dCHHE.

X apaKTepHCTHYECKOE PEHTIEHOBCKOE 3y ICHHUE.

Jlamirenue cBeTa.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax dopmyna banbemepa.
JeMeHTapHas Teopus bopa.

Onpir ®Opaska u Lepua.

['unotesa ae bpoitist. BolHOBbIE CBOHCTBA BEIECTBA.
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39. IlpuHIMI HeonpenenEHHOCTH,

40. BonzoBoe ypaBHEHHE Ipenunrepa. Gusmyeckuii cMbic Y-pyHxiumu.
41. KBaHTOBaHME YHEPIUH IMEKTPOHA B OOHOMEPHOH ITOTEHIUANLHOH sMe.
42. KBaHTOBBI rapMOHHYECKH I OCIHJLIATOP.

43. IIpoxoKIeHHe YacTHIIBI Yepes NOTeRHANbHBIN Hapbep.

44. I'naBHOE ¥ OPOHTANBHOE KBAHTOBBIE YHCIIA.

45. IlpocTpaHCcTBEHHOE KBAHTOBAHHE (MarsuTHOE KBaHTOBOE YHCIIO).

46. Cnun anextpona. Onwrir [ltepHa 1 I'epnaxa.

47. PacnipesieneHue 3MeKTPOHOB 110 3HEPIeTHYECKHM YPOBHSIM aTOMOB.

48. INpuanun [Maym.

49. lllnpuHa cnexTpaibHBX Juaui, ToHkas CTPYKTYpa CHEKTPANbHBIX JINHHUIA.
50. Ddodexr 3eemana.

51. MonexynspHsie criekTpsi.

52. BeHYX/IEHHOE H3TyUeHHE. Jlazepsl.
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4 MeroguvecKHe MaTepHaJIbi
CornacHo nyHkry 12 paboue#t nporpaMMsl.
1. OcHoBHas auTeEparypa:

1. CapesnseB M.B. Kypc obmeil Gu3uxu: ygeGHoe mocodue Iuisi BTY30B: B 31 -7-e usn,
crepeorun. — CII6.: Jlans, 2007.

T. 1: Mexauuka. Monexy:spras usuka. — 432 c. (B 6ubmuorexe — 155 9K3.).
T. 2: DneKTpHHecTBo M MarHeTHsM. Boympl. Onrruka. — 496 c. (B oubnuoreke — 148 7x3.).

T. 3: KpantoBas ontuka. AtomHas gusuka. Pusnka TBEPAOro Tena. Pu3HKa aTOMHOIO A/1pa |
eMeHTapHbIX acTull. — 317 c. (B 6ubaunorexe — 151 3k3.).

2. Cusyxun JI.B. O6mumit kype ¢pusuku: yuebHOE nocobue s By30B B 5 T. — M.: ®usMarnur,
2005-2006.

T. 1: MexaHuka. — 5-¢ u3jl., cTepeoTuil. — M.: Qu3MariuT, 2006. — 560 c. (B 6ubnuoreke —
101 3k3.).

T. 2: TepMonuHAMUKA U MOJIEKYIApHas Gu3HKa. — 5-¢ n3n., ucnp. — M.: Gusmaraut, 2006. —
543 c. (B 6ubmmoreke — 100 5K3.).

T. 3: DieKTPHUECTBO. — 5-¢ u3Jl., cTepeotril. — M.: OU3MATINT, 2006. — 654 ¢. (B dubaunorexe
— 100 »k3.).

T. 4: Omruka. — 3-€ W34, cTepeoTui. — M.: @u3marut, 2005. - 791 c. (B 6ubmorexe — 101
9K3.).

T. 5: AToMHas ¥ siepHas GU3nKa. — 3-€ H3ML., CTEPEOTHIL. — M.: ®usmarnurt, 2006. — 782 ¢. (B
6ubnuorexe — 100 3K3.).

3. 3ucman TA., Toxec O.M. Kypc obmeii ¢pusuku. B 3-x TT. [nexTponnsii pecype] — CIIG.:
Jlaup, 2007.

T. 1: Mexanuka. Mosexynspuas ¢usnka. Konebanus u BOJHBL — 7-¢ m3m. — 352 c. Pexum
JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=505.

T.2: DnekrpudecTBO M MarHeTHs™m. — 7-€ H3[. ~352c¢. Pexum pocryma on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=151 ¢ komusroTepoB TYCYP.

T. 3: Onrrka. PU3KKaA aTOMOB M MOJIeKyJl. (DH3HKA aTOMHOIO A7pa ¥ MUKPOHaCTHIL. — 6-¢ u3Jl.
-512c¢. Pexum JIOCTyla on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=508.

2. JlonoJHuTEABHASN JIATEPATYpa:
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1. Casenber U.B. C60pHUK BOIPOCOB H 3amad 1o obweH pusuke. [Dnexrpounsrit pecype] — 5-
¢ |, crepeorun. ~CII6.: Jlaws, 2016. -~ 292c¢. Pexum Jocryna  on-line:
http://e.Ianbook.com/books/element.php?pl1_cid=25&pl1_id=7l 766 ¢ xommstorepos TYCVYP,

2. Vlponos M.E. Mexanuka. OCHOBHbBIE 3aKOHBL — §-€ 3., crepeorun. — M.: BHHOM.
Jla6oparopus 3uanmii, 2006. — 309 c. (B 6utnuorexe — 99 IK3.).

3. Hpomos ME. ®usuxa maxpocucreM. OCHOBHBIE 3aKOHBL — 3-e U3J[., CTEepPEeoTHH. — M.:
BUHOM. JIa6oparopus 3xanmii, 2006. — 207 c. (B 6nbnuoreke — 50 3K3.).

4. Mponos U.E. Dnexrpomarnernsm. OCHOBHBIE 3aKOHBI: YuebHoe ocobue JUIsL BY30B. — 5-¢ H3J1.
~ M.: BUHOM. Jla6oparopus 3nanuit, 2006. — 319 c. (B 6ubmmotexe — 101 3x3.).

5. Uponos WL.E. Bonnosele nponecest. OCHOBHBIE 3aKOHBI: yuebnoe nocobue. — 3-e u3g. — M.:
BUHOM. JIa6oparopus 3manuii, 2006. — 263 c. (B 6ubmotexe — 100 3x3.).

6. Hponos H.E. KsanToBas dusnxa. OcHOBHBIE 3aK0HEL YueGHOE IOCOOHE 1A BY30B, — 2-¢
311, noi. — M.: BUHOM. JIa6oparopus 3nanuit, 2004. — 256 c. (B 6ubmoreke — 100 3x3.).

7. Upomos W.E. 3anaun no obmeit dusuke: Yuebuoe nocobue mis By30B. — 7-¢ u3i.,
crepeotun. — M.: BUHOM. JlaGoparopus 3uanuit, 2007. — 431 c. (B 6u6moTeKe — 496 3K3.).

8. UeproB A.I', Bopo6réB A.A. 3anaunnx mo usuke: YuebHoe nocobue as BTy30B. — 8-¢
H311., ntepepab. u gom.— M.: ®usmariut, 2007. — 640 c. (B 6ubnuoteke — 99 5k3.).

9. Bonbkenmreiin B.C. C6opHuK 3a1a4 1m0 obmeMy Kypcy ¢dusuku: YyebHoe mocobue mis
BTY30B. — 12-€ m311., uenp. — M.: Hayka, 1990. — 396 c. (B 6ubmnoteke — 148 5x3.).

10. Kossiper A. B. Kypc mexnuit mo busuke: VueGuuk. — Tomck: TYCVYP, 2007, — 421 c. (B
bubmmotexe — 697 3x3.).

I1. Kamammmkos H.IL., Koxeunkos HM. ®usnka, HMureprer-TectipoBanme 6a3oBbIX 3HAHMIA.
[Onexrpornbni  pecype] —1l-e mn  —CII6.: Jlawp, 2009. —160c. PexuM gocryma on-line:
hitp://e.Janbook.com/books/element.php?pl 1 cid=25&pll_id=172 ¢ xommmiotepos TYCVP.

12. Jlozosckuit B.H. Kypc ¢usuxu. B 2-x T, [OnexTponusrii pecypc] — 6-¢ n3n., HCIP. U JOI. —
CII6.: JTaus, 2009.

T. 1: Qusndeckue ocHOBBI MeXaHHKH. OnexTpudecTBo U MarnetusM. Ousuka koneGaHui H
BOJIH. -576¢. Pesxum JOCTyTIa on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=236.

T.2: KeanroBas ¢Qusuka. CrarucTHueckas $usuxka u TepmomuHammka. CoBpemeHHas
buzmyeckas KapTHHa MHpa. - 608 c. Pexum ocTyna on-line:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=239 ¢ kommerotepos TYCVP,

13. Casenben U.B. Kypc obmeit ¢pusnku. B 3-x 1. [Onexrponnsiit pecypc] — CIT6.: Jlans, 2011,

T. 1: Mexannka. Monexyspras ¢usuka. — 11-e usn., crepeorun. — CIT6.: Jlans, 2011, -
432 ¢. Pexnm JOCTyna on-line c KOMIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.phn?plI cid=25&pl1 1d=2038.
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T, 2: DiexrpuuecTso 1 MarketusM. Bosnubl Omruka. — 11-€ B3, CTEPEOTHIL. — CI16.: Jlans,
2011. -496 c. Pexum OCTYIa on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2039.

T. 3: KsauTtopas ontaka. AToMHas pusuka. ®usrka TBEPAOro Tena. PusiKa aTOMHOIO A1pa U
3NeMeHTapHbIX yacTHO. — 10-¢ U3, crepeoTHi. — CIl6.: Jlaus, 2011. —320c. Pexum
jpocryna on-line c KOMIIBIOTEPOB TYCVYP:
http://e lanbook.com/books/element.php?pl1_cid=25&pl1_1d=2040.

14. ®pum C.D., Tumopena A.B. Kype obuuei $uzuxu. B 3-x TT. [DaexTponHsiit pecype] -
CI16.: Jlaus, 2009.

T. 1: Ou3uuecKHe OCHOBBI MeXaHuku. MonexyisipHas ¢usuka. Konebanus i BOJIHBL — 13-e
wsn., crepeotun. - CII6.: Jlams, 2009. - 480 ¢c. Pexum jocryma on-line:
http://e lanbook.com/books/element.php?pll_cid=25&pll_id=416 ¢ KOMIBIOTEPOB TYCYP.

T. 2: DyeKTpUuecKUe H DIEKTPOMArHeTHYECKHEe SBICHUA. — 12-¢ usi., crepeorun. — CII6.:
Jlanb, 2009. - 528 c. Pexum JocTyna on-line:
http://e. lanbook.com/books/element.php?pll_cid=25&pll_id=418 ¢ xoMIBIOTEPOB TYCYP.

T. 3: Onruxa. Atomuas pusska. — 10-e u3j1., crepeorun. — CI6.: Jlaus, 2009. — 656 c. Pexxum
JocTyna on-line c KOMITBIOTEPOB TYCYP:
hitp://e.lanbook.com/books/element.php?pll_cid=25&pll id=419.

3. VueGHo-MeToHYecKHe TI0co0Hs ¥ NporpaMmHuoe odecriedeHHe

1. Vuebno-memodueckue Hocobua ONA RPAKMUMECKUX 3AHAMUUL U CAMOCMOAMENbHOU
pabomsl [INeKTPOHHBIH pecypcl:

2.1. Uyxxos FO.TL. Pabora u oHeprusi. 3aKOHbI COXPAHCHHA B MEXAHMKC: cOOpHUK 3ama4 Uit
IpaKTHYECKHX 3aHATHH. — ToMCK: TYCVYP, 2010. — 24 ¢. Pesxum mocTyna cBOOOIHBIA 11 CKAYHBAHHS:
http://edu.tusur.ru/training/publications/1100.

2.2, Msaun A.B., Marasusnukos A.JL, Tposu JL.A. Mosexynapnas ¢usuxa: COOPHUK TECTOBBIX
BOIPOCOB Ui CAMOCTOSTENbHOH paboThi | JI7Ist IPaKTHYECKUX 3aHATHH. — 2009. 30 c. Pexum gocryna
cBOOOMHBIHN JIJIs CKAYMBAHHA! http://edu.tusur.rw/training/publications/1234.

23, Jlsumn A.B., Marasuusnkos A.JI., Opnosckas JL.B. Tepmonunamuxa. Yacre 1. COopHHK
TECTOBBIX BONPOCOB JUISl CaMOCTOATEIBHOH paGoTHl M UL NPAKTHYECKUX 3aHATHH. - 2009. 43 c.

PesxuM f10CTyiia CBOOOMHBIN [UIA CKaUMBAHUS! http://edu.tusur.ru/training/publications/1235.

2 4. Taneesa AWM., Jlauun A.B., Mara3uHHHKOB AJL. Tepmopunamuka. Hactb 2. COopHHK
TECTOBBIX BOMPOCOB LISl CAaMOCTOATEIIbHOK paboThl W VIS HPAKTHYECKHX 3aHATHH. — 2010. 22c.
PexuM J0CTyIIa CBOGOMHBIN [UTsl CKaYHBAHUS! http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii 10.A. BoiHOBasg ONTHKa: Metoauueckoe nocobue. COOPHHK TECTOBBIX
BOTIPOCOB. —20009. 24 c. Pexum nocTyna cBOOOAHBIH Ut CKayMBaHHA:
http://edu.tusur.ru/training/publications/1233.
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2.6. Yyxxos I0.I1. DneMenTs! aToMHOM (u3MKK 1 KBAHTOBOM MEXaHHMKH: Y4eBHO-METOMHUECKOE
nocobue. COOPHUK TECTOBBIX BOMPOCOB. — ToMCK: TYCVP, 2011. - 68 c. Pexxum nocryna coGoambrit
Ans ckaunBanus: http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocoéus onn svinonnenusn Jabopamopusix pabom [DaeKTPOHHBLA
pecypc]:

3.1. bypnosunun B.A., Tposs JLA. [lunaMuxa MasiTHHKA OGepGeka: Metonudeckue ykazauus
K nabopatoproit pabore. —2007. 13c. Pexum JOCTyna CcBOOOAHBIA JUIS  CKAYHBAHHS:
http://edu.tusur.rw/training/publications/918.

3.2.Taneesa A.W., Usanosa E.B. Wsydgenne anexrpocrarmueckoro mons: Metomudeckie
ykasaHus K naboparopHolt pabote. —2011. 11 c. Pexum octyna CBOOOMHBIN [ CKAuYHBAHUS:
http://edu.tusur.ru/training/publications/926.

3.3. UsanoBa E. B. U3yueHne marautHOTO 110JIS KpyroBoro Toka: Meromnueckue ykazaHHs K
naboparoproit  paGore. —2007. 12c¢. Pexum Aoctyna  CBOOOINHBIA Ul CKAYHMBAHHA:
http://edu.tusur.rw/training/publications/863.

3.4. Bypaueckuit [0.A. Onpenenenne YAGIBHOTO 3apsla >NEKTPOHA METOAOM MarHETPOHA:
Meronuyeckue ykasanus x naboparopHoit paote. — 2011. 14 ¢. Pexum JOCTyna Uil CTYIEHTOB,
corpynuukoB TYCVP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuuns B.A., Tposu JLA. Wsyyenne 3aryXarommx 3MeKTPOMArHMTHBEIX KONCGAaHM:
Meronuyeckue ykazaHus k naboparopHoii pabote. —2007. 14 c. Pexum JIOCTyIa cBOOOIHBIH 1S
CKauHBaHHS: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JLB. Uzyuenne MHTEPEPEHIHH JIA3epHOrO H3NydeHHs: MeToquueckue
yKazaHust K JiabopatopHoii pabore. —2010. 9c¢. Pexum octyna CcBOOGONHBIN I CKAYMBAHUSA:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., Bypnosuimn B. A, Buenmauii dorospdexr. Usyuenne zaxona Cronerona
H npoBepka ¢opmynsr DifHmreliHa: MeTonnyeckue yKasaHus K JaboparopHoit paGote. — 2009. 11 c.
Pexnm focTyna cBoGOMHBIA 1719 CKAYHBAHKS: http://edu.tusur.ru/training/publications/851 .

3.8. 3axapos H.A., Kupuinos A.M. Hccnenopanue CIIEKTpa aroMa Boxopoaa: Meroaudeckue
yKazaHMs K JjaboparopHoit pabore. —2011. 18 c. Pewum JOCTyma CBOOOJHBINA I CKAYHWBAHMS:
http://edu.tusur.ru/training/publications/917.
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