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Puzuka
YpoBenb ocHoBHOM 06pazoBaTenbHOI nporpaMmel OakanaBpuaT
Hanpagsienne noaroroskn 11.03.02 — HudoxoMMyHHKanHORHbIE TEXHOJOTHHY H CHCTEMBI CBI3H
HpOd)nJlb OHTPI‘ICCKPI@ CHCTEMBI U CETH CBSA3H
®opma obyyeHns 3ao4yHasg
®akyabrer Pamnorexuuyeckuii
Kadenpa CBYuKP
Kype(b1) 1 Cemectp(er) 1,2
YueGublit n1an na6opa 2012, 2013, 2014, 2015
Pacnipenenenne paGouero BpeMeHM:
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1 | Jexkunn 12 6 6 24 | yacos
2 | JlaGopaTtopusie padoThi 8 8 8 24 | yacos
3 _| Hpakruueckne 3ausTus 8 4 10 | 22 | qacos
4 | KypcoBoii npoekr / pa6ora (KPC) (ayanropus) - - - ~ | 4acom
5_| Beero aynuropusix 3ansruii 28 | 18 | 24 | 70 | 4acos
6 M3 HuX B MHTepakTHBHOI ¢popme | 5 5 5 15 | 4acos
7_| CamocrosTeannas paGora cryaenros (CPC) 188 | 153 | 75 | 416 | yacom
8 | Beero (6e3 IK3aMeHa) 216 | 171 | 99 | 486 | uacos
9 | Camocrostennas pabora na MOATOTOBKY H CAaYy 3K3aMeHa | — 9 9 18 | yacos
10 | O6mas Tpyaoémrocrs 216 | 180 | 108 | 504 | 4yacon
(B 3auéTHBLIX e€AMHHUAX) | 6 5 3 14 | 3ET
3ager ceccus

DK3aMmen 2.5 ceccus

Tomex 2016
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PaccmoTtpeHa u o1o0peHa Ha 3aceJaHul KageIpsl
npotokost Ne 113 ot « 20 » 4 2016 1

Pabouas nporpamma cocraiieHa ¢ yuérom tpeGopanuii OenepanrbHoro [Nocy-
JIAPCTBEHHOTO 00pa30BaTeBHOIO CTaHAapTa Bbicuiero obpasosanus (PI'OC) mo
HarpasjeHuto noarorosku 11.03.02 — «MHpOKOMMYHHMKALMOHHBIE TEXHOJIOTHH U
CHCTEMBI CBA3U» (KBATM(UKALKS (CTeNeHb) «OaKanaBpy), YTBEpKICHHOTO NpUKa-
30M MunncrepcTsa obpasosanust i Hayku Poccuiickoii ®emepaunn ot 6 MapTta
2015 r. Ne 174, paccMOTpeHa M yTBepiKIeHa HA 3aceqaHHH xadenps pusuxu 20
anpens 2016 r., nporoxon Ne 113.
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IycKaromen KadeapaMn CrendanbHOCTH

Hexan 3uB®, k.¢}.-M.H., HOIIEHT /@ N.B. Ocumnos

/ 3aBeqyromuii npoduIHpyromei dé}/

xagpenpoit TOP, k.¢.-M.H., foneHT A Nemunos

3aBelyfOUIHH BBIIYCKAFOIIEH @2
kagpenpoit CBUuKP, k.¢.-M.H., mpopeccop L C.H. Illapanrosuy

JIKCHEPTHI:
Kad. buznku JIOIEHT m A.B. Menosuuk
(MecTo paboTkI) (3aHMMaeMast JIOJHKHOCTS ) (n()ﬂ/nueﬁ)/ (vBMIHATEL, GamMuIHs)
kad. TOP JOLEHT > C.H. Boromonos
(MecTo paboThl) (3aHMMaeMast I0JKHOCTE ) (noamucs) (MHHLAANBI, hamins)
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1. HEJIK A 3AJAYH JHCHUILITAHDBI

Hucuunnmna «Pusuxa» m3yyaercs s ICPBOM ¥ BTOPOM CEMECTPE H IPELYCMATPHBAET
UTCHHE JIEKLHH, IPOBECHUE IPAKTHICCKUX U 1aboOpaTOPHEBIX 3aHSTHI, ONyYeHHe Pa3TH4IHOIO
palla KOHCYNbTalHi.

Heasio pucnumnnsr «Ousnkay» gpisercs cosnanue 6as3bl IS U3ydeHUs obmenpodec-
CHOHAIBHBIX M CHELHANBHBIX AMCIHIUIMH ¢opmuposanue y crynenros TYCYP LIEJIOCTHOTO
TIPEACTABNCHUA O PU3HIECKHX IPOLECCAX H SBJICHHSX, IPOTCKAIOIUX B IPUPOJE, TOHUMAHHUS
BO3MOXHOCTEH COBPEMEHHBIX HAYYHBIX METOOB ITO3HAHUS NPUPOLEI U BNAJECHHS HMH HA YPOB-
HE, HEOOXONMMOM IUIS PEIIEHHS MPAKTHYECKHX 3ajiad, BO3HHKAIONIHX IPH BBINOIHEHHH IPO-
deccronanbHBIX 0653aHHOCTE.

3ajaueii n3ydeHHs Kypca GHU3MKH SBIAETCS OCBOCHHE CTYJICHTaMH H YMEHHE HCIIONL30BATh:
¢ OCHOBHBIX ITOHATHH, 3aKOHOB B MOJ€eNIeH
» MEXaHHKH,
» MONEKyIApHOH DH3HKH U TEPMOJTUHAMHKH,
» DIIEKTPHYECTBA M MATHETH3MA,
> TeopHH KoNneGaHuii U BOJH,
> BOJIHOBOH H KBaHTOBOMH OITHKH;
® METONOB TEOPETHYECKOrO M SKCHEPUMEHTAILHOTO HCC/IEN0BAHMI B dusnke;
® MCTOJ0B OLEHOK IOPAIKOB (PH3HYECKUX BETHYHH.

2. MECTO JUCHMILIAHBI B CTPYKTYPE OOII

Hucuunmmaa «®usuka» oTHOCHTCS K TMCTTy THCUHUIUTHH MaTEMAaTHYECKOTO H €CTECTBEH-
HOHayqHOro 1uKIa (6asosas yacte 51.5.9). 3uanus u HaBBIKH, ITOTTyYCHHBIE IPH €€ H3YYEeHHH,
HCIOJIL3YIOTCA B HOCHENYIOMHX JUCHUILTHHAX TPOMECCHOHATBHOTO HKIA («Teopus anexrpn-
HeCKHX neneiy, «SnexTponukay, «O6mas Teopus CBA3MY», «DIIEKTPOMArHUTHBIE IIOJIA H BOJI-
HbI», «CXeMOTEXHHKA TENeKOMMYHHKAIHOHHBIX YCTPOHCTBY, «DNEKTPOIHTAHHE YCTPOHCTE H
CHCTEM TEJIEKOMMYHHKAIHI», «Be3onacHocTs KH3HENEATETBHOCTH ).

3. TPEBOBAHHS K PE3VJIBTATAM OCBOEHHUS AN CHUTIINHBI

IIpontecc m3yuenns mucimmmnnsr «Pusnxay Halpap/ieH Ha (OPMHUPOBAHHE CIIEIYIOIIHX
KOMIIETEHIIHIA:

1) crioco6HOCTBIO K camoopranuzanuy 1 camoobpazoBanmio (OK-7).

2) CoCOGHOCTBIO BIIANETh OCHOBHBIMU METO/IaMH, CIIOCOOaMH H CPeLICTBAMH MOJTyYEHHS,
XpaHeHus, nepepabotku unpopmauuu (OIK-3).

B pesyabTare usyyenns kypea (H3IUKH CTYACHTBI OJDKHBI:

3uarb ocHoBHBIE (u3MUecKue sBneHHS, GynnameHTanbHBIE TTOHATHS, 3aKOHBI U TeOpUH
KJIACCHYECKOH U COBPEMEHHON (DH3HKIL.

YMeTb BBIIENIATE KOHKPETHOE (H3HUecKoe CONepKaHHE B NPUKIANHBIX 3a1a49ax Oyrymeit
JEATEITHBHOCTH.

Baagers HaBbIKaMH HCTIO/IB30BAHMS OCHOBHBIX IPHEMOB 00pabOTKH IKCHEPHMEHTATBHBIX
JIaHHBIX.
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4. OBbEM TUCLIMILINHBI U BU/IbI YYEBHOU PABOTBI

. Ceccuu Bcero
Buipl yueOHO#H paboTh 4ACOB
1 2 5
AyauTOpHBIE 3AHATHA (BCEro) 28 | 18 | 24 70

B TtoM uucie:

Jlexuuu 12 ] 6 6 24
Jla6oparopuble pabotet (JIP) 8 8 8 24
Tpaxruueckue 3ansTus (I13) 8 4 110 22

KypcoBoii poekt / paboTa (KPC) (ayauTopHas Harpyska) | — — - -

Jlpyaue 6udbl ayOUmopHou pabombl

CamocTonTenbHas paboTa (Bcero) 188 | 153 | 75 | 416

B ToM uncne:

ITpopaboTKa JeKIUHOBHOr0 MaTepuaja 6 3 3 12
TToaroTOBKA K MPAKTHUYECKUAM 3aHATHAM 4 4 3 11
BhINOIHEHHE JOMALIHEX 3a/IaHuH 7 7 7 21
[ToAroToBKa K KOHTPOJIBHEIM paboTaM 6 6 6 18
IToaroToBKa K 1a00paTOPHBIM 3aHATHAM 8 8 8 24
CaMOCTOATeIbHOE H3YUEHHE TEM TEOPETHYECKOH JacTH 170 | 80 | 80 | 330
IoaroToBKa K 3K3aMeHY 9 9 18
Bug npoMexyTO4HOH aTTeCTalliu (3auéT, FK3aMEH) Ok3 | IK3
O0mas TPY10EMKOCTH 4ac 216 | 180 | 108 | 504
3a9éTHbIE €JHHHIBI TPYA0EMKOCTH | 6 5 3 14
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5. COOEP)KAHHE JACHUTILINHBI

5.1. Pazjenl AHCHMILIMHBI | BHIbBI 3aHATHI

Tabmuna 5.1.
Ne Haumenosanue pasziena Te, | [pax. | JIaG. cpe | Beero (igf:l:fg::::
JHUCLHIUTHHBI 3aQHAT. | 3aH. Jac. (OK, IIK)
ITepssrii kypc
1 Mexanuka 4 2 4 80 90
OneKkTpu4ecTBO M Marhe- OK-7, OIIK-3
3 6 4 4 91 105
TH3M
4 Konebauus v BonHbI 4 4 4 90 104
Bropoii kypc
5 BonxoBas ontuka 4 6 4 45 59
6 KBanrtoBas ontuka 2 4 4 30 38
7 Bceero: 24 22 24 | 416 | 486 | OK-7, OIIK-3
Hroro: 486 vacos
5.2. ConepixaHHe pa3aeoB JHCHHILIHHbI (0 Jexumnam)
Tabmuna 5.2,
No HanmenoBanue Tpynoém ®opMupyembIe
- pa3nena Conepxanue pasgena KOCTh KOMITETEHIHH
/1
JVCITHILTHHBI (4ac.) (OK, IIK)
1 2 3 4 5
IepBrIit Kype
1 | Mexannka 1.1. ®usnka kak GpyHnaMeHTanbHAS HayKa. 4
1.2. TonATHE COCTOSHUS H OTHCAHME TBIKCHILS.
TIpHHITIT He3aBUCHMOCTH [IBHIKEHHS. Hopmarns-
HOC H TaHTeHIHaIbHOE yeKopenHs. Kunemarnxa
MaTepHaIbHOM TOYKH ¥ TBEP/IOTO Teja.
1.3. 3axons! Hetorona. UMy sse IIPOU3BOJIEHOM
CHCTEMBI TeJL. 3aKOH COXPAHEHHS MMITYJIbCA.
1.4. Kuneruueckas sueprus. KoHncepsarusunie OK-7
CIWIBl ¥ CHCTeMBL [loTenumanbhas sHeprus. OHK-’3
CBs3b MEXTY NOTEHIHATLHOM SHEprHeil U CH-
JOH. 3aKOH COXpaHEHHS MeXaHMYeCKOi 3Hep-
THH. AGCONIOTHO HEeYTIPYTHit H YIIpyTuif yIaphbL
1.5. JluHamuKa BpalaTeIbHOTrO IBHIKCHHS
TBEPIOro Tesna. MoMeHT WHepnuH. MomenT
cunbl. MomenT ummynbca. 3akon coxpanenns
MOMEHTa uMIlyiibca. Kunernueckas sHeprus
BpAILAIOIIETOCs TeJa.
2 | Moaekyasip- | 2.1. YpaBHeHHS coCTOSHHA HJICANBbHOIO rasa. 4
Hast ¢pu3HKa M | YpaBHeHue Maitepa. TemnoemxocTs. PaGorta. OK-7,
TepPMOJIHHA- BuyTpenuss sueprus. ITepsoe nauano TEPMO- OIIK-3
MHKa AnHaMuKH. M3ompornieccs B nneansroM rase.
5
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2.2. Knaccuueckue craructikd. CKOpOCTH raso-
BbIX MosieKyl. @yHKups pacripeiesienus Mak-
CBEIUIA [0 HPOEKIMSIM H aOCOJOTHBIM 3HAYEHH-
sM ckopocteil. Haubonee BeposTHast, CpeHe-
KBAJ[PaTHyHas ¥ CPeIHss aprudmeTHyecKas CKo-
pOCTH MOJIeKyll. Bapomerputeckas (opmyna.
Dyuxims pacupezienienns bonbiMana.

2.3. O6paTuMble ¥ HEOOpATHMbIEC MPOLECCHL.
[ukn Kapro. K.ma. ofparuMbix u HeoGpa-
TuMBIX nHEKIOB. TepMonnHamudeckue QyHK-
MY cocTosinus. BTopoe Ha4alo TepMOJMHA~
MHKH. DHTporus. M3MeHeHHe SHTPOIHU IPH
o6paTUMBIX H HeOOpaTHMBIX IIpoUeccax.
CTaTHCTHYECKHi CMBICH SHTpomHMH. TpeTbe
Haya0 TEPMOJIMHAMUKI,

3 | Daexkrpuye- 3.1. DuexTpocTaTHYECKOe TOJie B BaKyyMme. 6 OK-7,
CTBO M MarHe- | [IpHHIUI CYNEPIO3UIHN BJIEKTPHYCCKUX I10- OI1K-3
TH3M neil. DiexTpHyueckoe moje aumoins. Teopema

Taycca nuis BEKTOpa HANPSOKEHHOCTH DJICK-
TPUYECKOrO HOJA. BbraucrieHue dJIeKTpHye-
CKMX MoJjieil ¢ IOMOLIBI0 TeopeMsl [aycca.
3.2. DIeKTpOCTaTHYECKOE IMOJIe B BELIECTBE.
[Tonspuzanus AMIEKTPHKOB. J{HdIeKTpHYe-
ckas BOCIPUEMUHBOCTB. OTHOCHTENIBbHAA [H-
3JIeKTPHYECKasH IPOHHMIIAEMOCTD. Y CIIOBHS Ha
rpaHuue pasjeia IByX JHIJIEKTPHKOB. Dnexk-
Tpudeckoe cMemenne. Teopema Iaycca nis
BEKTOPA JJIEKTPUIECKOTrO CMEIIEHHUA.

3.3. TeopeMa 0 HUPKYJIAIMH BEKTOpa Hamps-
JKEHHOCTH »JIeKTpocTarnyeckoro mojs. [lo-
Ternuan. Pa3zHocTh noreHHanos. CBA3b Me-
XKIIy HAIPSKEHHOCTBIO H IOTeHIHMatoM. Pac-
YéT MMOTEHIHAIOB IIPOCTEHIIHMX 3JIeKTPOCTa-
THYECKHUX MOJIEH.

3.4. Tlone BHYTpH NPOBOJHHKA H y €ro Mo-
pepxHOCTH. Pacmpenesienne 3apsna B TIpo-
BOJHHKE. DJIEKTPOEMKOCTh  YEIHHEHHOIO
npoBoHuKa. KoHeHCcaTopbl. JHEPIHA 3JeK-
TPHYECKOTO TOJIA.

3.5. DiexTpuyecKHil TOK. IIIOTHOCTB TOKa.
3axonpl Oma u Jhxoyms-Jlenna B muddepes-
nuansHoit gopme. MouHocTh ToKa. K.
HCTOYHMKA TOKa. 3akonsl Kupxroda s ne-
rieil MOCTOAHHOI0 TOKA.

3.6. MaruuTHOe moje B Bakyyme. Bexrop
MarHuTHOM HHAyKuuH. 3axoH buo-Capapa-
Jlannaca ¥ ero NpUMeHeHHe K pacd€Try mar-
HUTHBIX ITOJIeH. MarHuTHoe Moje ABHXKYIIC-
rocss 3apsja. Teopema ['aycca amsd BEKTOpa
MarHUTHOM HMHIyKIHMH. TeopeMa O LUPKYIi-
UMM BEKTOpa MATHHTHOH HMHIyKIMH H €€
IIpUMEHEHHE JUIS pacyéra HoJeH. [one coute-
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HoMaa u topouna. Cuna Amnepa. Kontyp c
TOKOM B MarHuTHOM nojie. Cuna Jlopenua.
3.7. MaruutHoe none B BemecTse. Hamaruu-
YEeHHOCTh. HampsokéHHOCTh MarHMTHOrO mo-
. MaruuTHAs MPOHHIAEMOCTh cpelbl. Teo-
peMa O HUPKYJIALHH BEKTOPa HANPSHKEHHOCTH
MarHuTHOro nois. Jluamarsernsm. ITapamar-
HeTusM. @eppomarnerusm. Kpupas namar-
HHYEeHHOCTH. ['HcTepesuc.

3.8. Pabota 1o nepemerneH o NPOBOIHHKA C
TOKOM B MarHdUTHOM Ionie. SIBneHue anekTpo-
MarHUTHOW MHAykuuH. Ilpupoxa s.0.c. uH-
Aykuud. [{upxynsims BekTOpa HampsKEHHO-
CTH BHXPEBOI'O INIEKTPHYECKOro MNoas. TOKH
®yxo. CxuH-2(dext. SIBjeHHe CaMOMHIYK-
uuu. MapyktusHOCT. B3anMuas unmykuus.
3.9. OHeprus MaruutHoro nossa. Tok cMmelne-
HUS. YpaBHEHHS MakcBeiia B MHTErpalbHOM
u nuddepernHaTBLHON Gopmax.

4 | Kosnebanuss wu | 4.1. ®usuka konebauuii u BomH. OCHOBHOE 4 OK-7,
BOJTHBI YPaBHEHUE I'apMOHHYECKHX KoyieGaHuil. Ma- OIlK-3
TeMaTHYECKHH, (QH3MYeCKUH M NpPy>KUHHBIA
MasATHUKH. ['apMOHMYECKHH  OCUMILIATOP.
JHeprus rapMOHHYECKOro OCHHIUIATOpa. Me-
TOJ BEKTOPHbIX auarpamM. CiokeHue rap-
MOHHYECKUX KOJIeOaHHi.

4.2. CpobopmHble 3aTyxarollue KojeGaHus.
HapameTper 3aryxaromux koneGaHuit: ko3d-
uunenT 3aryxanus, rorapupMHYECKHii 1eK-
PEMEHT 3aTyxaHus. BreiHyxIeHHBIE KOJeba-
Hud. Pe3zonanc.

4.3. CsoGoxnble xoneGaHHs B KOHType 6e3
aKTUBHOTO conpotusieHus. CBoboaHble 3a-
TyXaromue konebanus. [lo6porHocts. Bri-
HYXJICHHBIE JJIEKTPHYECKHe KoyieOaHus. Pe-
30HAHC TOKA ¥ HAIPHKEHU.

4.4. Yupyrue BONHBI H MX XapaKTEPHUCTHKH.
Kunematnka BOMHOBBIX mponeccoB. Ypase-
HHS TIIOCKOH u chepuueckot BoiaH. Pazoras
U rpymnmosas ckopocTd. CTosiuue BOJIHBL.

4.5. DNeKTpOMAarHUTHBIC BOJHBI M HX Xapak-
TepuCcTHKH. Bektop VMmoga-Iloiturunra. D¢-
dext Hormtepa. Usnyuenne qunons. Bamxass
U TATBHSS 30Ha H3JIydaTes.

Bropoii kypce
5 | BoanoBas 5.1. CeeroBas BonHa. UHTEHCHBHOCTD CBETO- 4 OK-7,
ONTHKA Boit Bonmkl [loxasarens npenomnenus. Ma- OIlK-3

Tepdepennus cpera. Illnpuna monoc uHTep-
epenuuu. BpemenHas u npocTpaHCTBeHHas
KorepeHTHOCTh. WnTepdepenuns npu orpa-
KEHUH OT NOCKONApaUIebHOMN INTACTHHKH U
kiauHa. Konepra Herotona.
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5.2. Ilpunmun [oiirenca-@penens. Meron
30 Openens. Judpaxuus OpeHess OT Kpyr-
JIOTO OTBEPCTHS M OT KPYIJIOro HEMpOo3pavHo-
ro mucka. Judpaxuus Ppaynrodepa or wie-

nu. JluppakipoHHas peinéTka. YrioBas JHC-

mepcus M pasperuaromas CHocoOHOCTh pe-
méTkH. J{uppakuus PeHTTeHOBCKUX JIy4eH.
[Moustue o rojgorpagHu.

5.3. EctecTBeHHbIH ¥ NOJISPU3OBAHHBIH CBET.
3akoH Mamoca. 3akon bproctepa. [IsoiiHoe
NydenpeioMieHue. M3orTpomHble M aHH30-
Tpomnuble KpucTaybl. Mnrepdepenuns noss-
pusosanHoro ceera. Dddexr Keppa. Bparue-
HHE IJIOCKOCTH MONIAPH3ALHH.

5.4. CaoiictBa H 0COOEHHOCTH pacmpocrpa-
HEHHMs CBETOBBIX BOJH B Pa3iU4HBIX Cpeaax.
Jlucniepcus cBeTa.

KpaunroBas
OITHKA

6.1. KpanroBas ontuka. JroMHHECHEHIIUA H
TeruioBoe H3mydenue. 3akoH Kupxroga. Hs-
nydenue aGCONIOTHO YEPHOTO Teya. 3aKoH
Credana-bonsumana. 3akoH cMmemenus Bu-
ga. KBantosas rumoresa [Inanka. Kanrtossie
coctossaus. CaoiictBa (otoHoB. POTOIP-
¢ext. TopMO3HOE PEHTICHOBCKOE H3IIyUCHHUE.
Dddext Komrrona. [IBoiicTBeHHast [IpHpoaa
csera. Mmmynec ¢poToHa. [lapnenue cBeTa.

OK-7,
OIIK-3

5.3. Pazgenbl AMCHHILITAHBI M MEXIHCHHIUVIHHAPHBbIE CBS3H C of0ecrieunBaIIIMH

(upeabUTyIIHMH) H 00ecneYHBaeMbIMH (moceayOMUMH) AUCHMIIHHAMHA

)_IJUI OCBOCHHUS pa3AciioB JUCHUITIHHBI «du3znka»y HeOOXOJUMBI 3HAHUS, IIOJIYYCHHBIE B

LIKOJIE ¥ 110JTy9acMble MapajljieIbHO IPH H3Yy4YCHHH JUCIHITIHBL «MaTeMaTHYECKHU aHAIH3Y.

Pasje/bl TUCIMIUMHBL «DH3MKa» CBA3AHBI C pasfieaMu nociedylowux macuume «lIpo-

(eccuoHaTBPHOTO 1IUKIA (6a3oBOH (oGuenpodeccHoHaNbHON) YacTh)» pabodero yueOHOro miaHa:

Pazaennbl pusukH 1121314156
JMCIHIIHHLI
Teopust 2IIEKTPHYECKHX lenel + 1+
DNIEeKTPOHUKA + + |+ 1+ +
OO61as TeopHs CBA3H +i+ |+ |+
DNeKTPOMArHUTHBIC MOJISL X BOJIHBI + ++ ]+
DJIeKTPONUTAHHE YCTPOHCTB H CUCTEM TEJIEKOMMYHHUKALHH + |+
CxeMOTeXHHKa TeJTeKOMMYHHUKAIIHOHHBIX YCTPOUCTB + |+ F
Be3onacHOCTE XU3HEAEITEIbHOCTH +i+ |+ |+ F
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5.4. CooTBercTBHE KOMIETEHUMIA, bopMHpYeMBIX NIpH H3y4YeHHH AHCHHIUIHHBL, W BH-
J10B 3aHATHI

[Nepeuens Bunr! sanstui
xommneTeHmd | JI | [lp | JTa6 | CPC

®opMBI KOHTPOJIS

Tect. Kontpomnbras paboTa (KOJUIOKBH-
OK-7 + |+ + | yM). YCTHBIH 0TBET Ha JIabOpaTOpHOIt pa-
6ote. Omnpoc. Jlomamuue 3aganus
Koncnexrs! nekuun. Odopmierue otuéra
M yCTHBIH OTBET Ha JabopaTtopHol paGo-
OIIK-3 ++ 1+ + | Te. BbmionHenue MHAMBHAYaNBHBIX (HO-
MAIHKUX) 3a1aHui. YCTHBIN onpoc Ha 3a-
4€Te U DK3aMEeHe.

JI—nexuus; Ilp — npaktHueckue u CeMHHapckue 3aHATHs; Jlab — nabopatopusie paboTsr;
CPC — camocrosiTenbHas paGoTa cTyaeHTa

6. METO/IbI 1 ®OPMbI OPTAHU3AIIUN OFYUYEHUS

JIns yCnemHoro OCBOGHHS AMCHMIUTHHBI [IPHMEHSIOTCS pasiuyHble 06pa3oBaTelIbHbIE
TEXHOIIOTHH, KOTOPBIE 00ECIICUHBAIOT JOCTHKEHHE IUTAHHPYEMBIX Pe3yIbTATOR oby4enns co-
TJIaCHO OCHOBHOH 0bpa3oBaTenbHOM Iporpamme, ¢ yaéroM TpeGoBanuii K 00BEMyY 3HAHHI B UH-
TE€PaKTHUBHOH popMe.

TexXHO/IOTHH HHTEPAKTHBHOrO 06y4eHHS IIPH PA3THIHBIX dopmax 3HaHHMIA
®opmel | Jlexumu | IlpakTHyeckue Jlaboparopurle | Bcero

Metonbt (4ac) 3aHATHSA (Jac) paboThI (yac) (gac)
O6cyxnenne npe3eHTaHy H 4 4
JEMOHCTpALHH ONBITOB
Pa6ora B koMan e 5 5
YCTHBIH OIPOC HIIH TECTHPOBaA-
HUE IIPH JOITYCKE H 3allHTe 4 4

1abopaTOpHBIX paboT
[Ty6mynas 3amura u pasdop y

JOCKH WHIUBHYaIbHBIX 2 2
3a/IaHAH U TECTOB
WVTOro HHTEPaKTHBHBIX 3aHATHI 4 2 9 15
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7. JABOPATOPHBII NIPAKTUKYM

Ne Ne pazzena q Tpyxo- OK,
auMeHOBaHHe 1abopaTopHBIX paboT €MKOCTb
/1 | AMCLHIIIHHBL (uac.) MK
IlepBbIil Kypc
1 1 JlaGopaTopHBIH MPAKTHKYM 110 MEXAHUKE 4
e M3zydyenue AHHAMHMKH JABHXKEHHS TBEp-
noro tena (Mastank O6epbexka).
2 2 JIa6opaTOpHBIil IPAKTHKYM [0 MOJEKYISPHOH 4
(H3UKe ¥ TePMOIMHAMHKE
e U3yyeHuwe TepMOJMHAMHYECKHX IIPO-
IIECCOB.
3 3 JlaGopaTopHBIif NPAKTHKYM 10 3JIEKTPHYECTBY 4
Y MarHeTU3My
e l3yueHue 2EKTPOCTATHYICCKOrO MOJIA.
- OK-7,
4 4 JIaGopaTopHbIil IPAKTHKYM 110 KOeOaHMIM 4 OITK-3
e 3aryxarolmye 3J1eKTPOMarHUTHBIC KOJIe-
Oanusl.
Bropoii kypc
5 5 JIabopaTopHbIil HPAKTHKYM 110 BOJHOBOH OII- 4
THKE
e 3yuyenue HHTEp(EpEHLNH JTa3ePHOTO
u3ryderns. Onsit OHTa.
6 6 JlaBopaTopHblit IpakTHKYM 110 KBAHTOBO# OII- 4
THKE
e Uccnenopanne BHeIHEro GpoTodpdex-
Ta.
8. IPAKTUKTHYECKHUE 3AHSATHUSA (CEMHUHAPBI)
Ne | Nepasgmena . Tpyno- OK,
Y R — HauMeHOBaHHE TPAKTHYECKHUX 3aHATHH €MKOCTb K
(uac.)
IepBolIii Kypc
1 1 3aKoHbI KHHEMATHKH U JUHAMHKH [TOCTYyIIa- 2
TEJILHOTO U BPalaTeJILHOTO JIBUKCHHA OK-7,
2 2 VpaBHEHHE COCTOAHHUS HIeaIbHBIX rasos. Bro- 2 OIIK-3
poe Ha4yaJI0 TEPMOIMHAMUKH.
3 3akon Kynona. HanpsHk€HHOCTB B MOTEHIHAIT 2
37EKTPHYECKOT0 1011, 3aKOHBI IOCTOSHHOIO
OK-7,
3 TOKA. OIK-3
4 Maruuraoe nose. Cuna Amnepa. Cuna Jloper- 2
1a.
5 ["apMoHHUeCKHe, 3aTyXalolHe U BEIHYKICHHBIC 2 OK-7,
4 KoseOaHus. OIIK-3
6 BosHb! 2
Bropo# kypc
7 Wurepdepenuns cBera 2 OK-7,
8 5 Jlnbpaknus ceera 2 OI1K-3
9 [Tonspusaius cBeTa 2

CornacoeaHa Ha noprtane Ne 6042

10



10 Tennosoe uziyuenue. Buewmnmii potosddexr. OK.7
11 6 O¢dexr Komnrona. dorousr. Umnysse goTo- 2 OHI.(-,3
Ha. J/laBlieHue ceera
9. CAMOCTOSTEJILHASI PABOTA
Ne | Nopaspena Tematuxka camocrositensHolM pabo- Tpyno- OK, KonTposs
S — THI €MKOCTh K BBIIOJTHEHHS
(Oemanuzayus) (gac.) paboThl
1 -
> ITpopaboTka JIeKIIHOHHOTO MaTe- 12 OK-7, Onp ISC‘ Tec
prana OIK-3 | Tol- Konrposs-
Hble paboThI
2 -
1-6 IMoaroToBKa K NpaKTHYECKUM 3aHsi- 1 OK-7, Teersl, no
TR OIIK.3 | MauIHue 3a-
JaHUs
3 1-6 BeImonHenue goMamnux 3a1aHmii 21 OR-7, | Ipoepka /13
OTI1K-3
4 IIpoBepka KP,
[Toaroroska K KOHTPOIBHEIM pabo- OK-7, | olLieHka kaue-
1-6 18
Tam OIIK-3 | cTBa BBINON-
HEHHBIX paboT
3 [Tonroroska oTyéToB Mo Mabopa- OK-7, Ompoc. TCCT.'
1-6 24 3amura oTYé-
TOPHBIM paboTam OIIK-3 ToB
4 CaMocTosTenbHOE H3YYEeHHE TeM OK-7, Ompoc. Tecr.
1-6 . 330 OneHka 3a k-
TEOPETHYECKOH YacTH OIIK-3
3aMeH
5 Ompoc.
OK-7,
1-6 [ToaroroBka u cxaua sx3amMeHa 18 Onenka 3a Jk-
OIIK-3
3aMeH
HTtoro: 434 gaca
TIEPBBIN KYPC

Tembr nfomammnx 3aganmii: 1. Knsemarnka MatepHaibHON TOUKK; [JUHAMUKA aOCOMIOT-
HO TBEPJIOTO Tela; 3aKOHBI COXpaHeHHs B MexaHuKe; 2. TepMojuMHaMuKa; DHTPONHUS. Bropoe
Hayajo TepMouHaMuKy; 3. 3akon Kynona; HanpsokéanocTs sinekTpayeckoro nods. [lotenmuan
H paboTa sneKTpuIecKkoro mons; IlocTosHHbIE snexTpuyeckuii Tok; 4. MaruuTtoctatuka; Jlsu-
KCHHC 3apA/l0B M TOKOB B MarHHTHOM NOJe; DieKTpoMarHuTHas WHAyKUus; 5. KoneGanus;
6. Bonxsr;

Tembr 1 1 2 KoHTPOIBHBIX paboT: 1. «Mexanukay; «Moneky/sIpHas du3MKa U TepMo-
JHHaMHKaY; 2. « DIEKTPOCTATHKAY, « DIIEKTPUYECKHH TOK», «JnexkTpoMardeTHsMy; «Konebanus

4 BOJIHBD). .
BTOPOU KYPC

Tembr momamunx 3aganumii: 1. Marepdepennus; 2. JIndpakuus csera; 3. [Nonspuzarus
cBeta; 4. Ternosoe usnyuenne; 5. Buemunit porosdpdext. Dpdext Komnrona.

Temb1 1 1 2 kourpobbIX padort: 1., «Onruka: Untepdepennus, JTudpakuus, onspu-
3anuay; 2. « TennoBoe uznyuenuey», « KBanToBas onrukan.

10. IPUMEPHASI TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)

He npenycmorpeHo yueGHBIM I11aHOM

11
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11. BAJUIbHO-PEMTUHI'OBASI CHCTEMA

Ocymectpisercs B cooTBeTcTsuM ¢ Ilos10xkeHneM 0 MOPS/IKe HCIO0/1L30BAHUA pelTHH-
FOBO#i CHCTEMBI 151 OLIEHKH yCIIeBAEMOCTH CTYIEHTOB (IIPHKa3 PeKTOpa 25.02.2010 Ne 1902)
1 OCHOBAHA HA OAIBHO-PEHTHHIOBOM CHCTEME OLIEHKH YCIIEBAEMOCTH, JCHCTBYIOMIEH C 2009 r.,
KOTOpas BKJIIOYACT TEKYIMH KOHTPOJb BBIIOIHEHHS JJIEMCHTOB 00BbEMA JIMCLUIUIMHEL 110 dJle-
MEHTaM KOHTPOJ/ISA C [TOJIBEACHHEM TEKYILEro peHTHHIA.

Mo mucummnune «Pu3uKay NPOBEACHHE YK3aMeHa Ha IEPBOM U BTOPOM Kypcax SABIACTCA
o6s3aTenpabM. [Tpu 3ToM GauibHas OueHKa B cooTHowenuu 70/30 pacnpenesnsercs Ha [Be cO-
CTARJISIONIME: CEMECTPOBYIO H dK3ameHauuoHHyto. T.e. 70 SauioB MOXKHO MOJYHYUTEH 33 TCKY-
mmyto paboty B cemectpe, a 30 6ajuioB — 3a OTBETHI HA IK3aMEHE.

JIist CTHMYJIMPOBAHHS TUIAHOMEPHOCTH PabOTHI CTY/IEHTA B TEUCHHH rOJd BBEIEH KOMIIO-
HEHT CBOEBPEMEHHOCTH, KOTODbIH IpHMEHSAETCH (CyMMHpYETCs) TOJIBKO Ui CTY[CHTOB, 6e3
OMO3JaHHI OTYNTHIBAIOMIMXCS 11O MPOMEXYTOUHBIM JIIEMEHTaM KOHTPOJS (TECTBI, IIPaKTHYe-
ckHe paboThl, KOJTIOKBHYMBI).

Ha npoTshkeHHH BCero Kypca Tekyllas yclieBaeMOCThb OLIEHHBAETCs TOJIBKO B fayrax Ha-
PACTAIOIUM HTOTOM, B TOM HHMCJIE ¥ Pe3y/IbTaThl KOHTPOJIbHBIX TOUCK.

Texymui KOHTPOJIb W3Y4EHHs MHCLUMIUIAHBI Ha KaXJIOM Kypce COCTOMT H3 CICHYIOMHX
BHIOB!

— KOHTPOJIb 38 YCBOCHHEM TEOPETHUECKOTO MaTepHala — NPOBEICHIE 2 MACbMEHHBIX KOH-
TPOJIBHBIX paboT;

— KOHTPOJIb 32 TIPABHJIGHBIM BBIITOIHEHHEM NPAKTHIECKHX PabOT — MPOBEJICHHE HA IIPaK-
THYECKHUX 3aHATHAX 3 — 5 TECTOB;

— KOHTPOIIb 3@ BBIIOJIHEHHEM J1ab0PaTOPHBIX paboT.

Ilo pesynbTaTam TeKyIiero KOHTpos GOpMUpYeTCs JOMYCK CTYJIEHTa K HTOrOBOMY KOH-
TPOIIO — dK3aMeHy [0 JMCLHUIUINHE. DK3aMeH OCYLIECTBISETCA B BU/E ONPOCA IO TEOPETHC-
CKOM 4acTH JUCIHILIHHBL

B cocTase CyMMB! OaIoB, MONyYeHHOI CTYAEHTOM IO JMCHHUIUIHHE, 3aKaHYHBAIOIIEHCS
3K3aMEHOM, SK3aMeHAIHOHHAS COCTABIIAIONAs JOJDKHA ObITh He Menee 10 Gamios. B mpoTHBHOM
Cllyyae 9K3aMeH CUHTAeTCs He CAaHHBIM, CTYIEHT B yCTAHOBJICHHOM B TYCVYP nopsiaxe obs3an
ero nepecaath. [Ipy HeyJOBIETBOPUTENLHOM clade SK3aMEHa (Menbme 10 6a10B) HIH HESBKE
CTYJIEHTa Ha 3K3aMEH 9K3aMeHallMOHHas COCTAB/IIONIas IPUPABHUBACTCS K HYIIIO (0).

ITo nucimmmae «DU3HKay» IPOBEIEHNE JK3aMeHa Ha 1 1 2 Kypcax ABseTcs 00s3aTe/IbHbIM.
DK3aMeHALMOHHBINA GIIET COIEP)KUT TPU BOIpoca. MaKCHMallbHas OLCHKA 3a KaXIbIH BOIPOC
cocrapssieT 10 6awtos. MakcuMaipHas SK3aMeHAMOHHAs OLleHKa cocTapysieT 30 baiios.

B Ttabmuue 11.1. comepxurcs npuMep pacipesienenus GaioB Il JHCUHIUIHHEL «Dusn-
Ka» B TCYEHHH NIEPBOTO U BTOPOTO KYPCOB, 3aBEPIIAIOIIHXCH IK3AMEHOM.
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Tabmuua 11.1. Pacnipenesnenne 6anioB Ha nepoM 1 BTOPOM Kypcax H3y4eHHs QU3UKH

Makcumanbapnit | Makcumansaenit | MakcuMaIbHbLH
DneMeHTHI yuebHOI nes- ait ¢ Havana | Gasmi3a nepuos | Gawn 3a nepuox | Beero 3a
TEJILHOCTH Kypca Jio Mexay 1 KTu2 | mexay 2KTwu Kypc

narsl 1 KT KT KOHLIOM Kypca
ITocemenye 3ansTuii 1 1 1 3
Jlomarunue 3aganus 5 5 5 15
KonTposnbeusie paGotsl Ha 6 6 12
IPAKTUYECKUX 3aHATHAX
Brimonuenue iaGoparop-
HBIX paboT M 3ammMTa oTYe- 9 9 7 25
TOB
Kosnoksuymer 6 6 12
KomnoneHT cBoeBpeMeH- 1 1 1 3
HOCTH
Hroro makcumym 3a ne- 2 22 2% 70
puona:
Cnaua sx3amena 30
Hapacraomum urorom 22 44 70 100

Tabmuua 11.2. Tlepecyer 6aiioB B OLEHKH 32 KOHTPOJIBHBIE TOUKH
bajuiel Ha KaTy KOHTPONILHOM TOUKK Onenka

He menee 90% ot MakcnManbHoil cymmsl Ha laty KT 5
Ot 70% 1o 89% oT MakcHMalbHOI cymMBI Ha aTy KT 4
Ot 60% 110 69% OT MakCHMAIBHOH CYMMBI Ha naty KT 3
Menee 60% ot MakcuManbHOM cymMMbl Ha gaty KT 2

IIpeobpaszosanue cyMMbl GALIOB B TpaaHIHOHHYIO OLIEHKY H B MEKAYHAPOIHYIO GyKBEH-
HYIO OLEHKY (Tabauua 11.3) MpoHCXOANT ONMH pa3 B KOHIE Kypca TOJIBKO TIOCJTIe ITOBeNCHUS
HTOTrOB H3y4eHUS TUCHUILIMHBI « DH3HKAY, T.€. HOCIE YCIEIHON CAauH SK3aMEeHa:

Tabmuna 11.3. Ilepecuer uTOrOBOM CyMMBI GALIOB B TPAJTHIHOHHYIO M MEXIYHAPOIHYIO

OLIEHKY
Ouenxa (I'OC) Hrorosas cymma 6annos,
YYHTBIBAET YCIIEIIHO Ounenxka (ECTS)
CIIaHHBIN DK3aMeH
5 (oTIM4HO) 90-100 A (oTim4HO)
85-89 B (ouens xopomo)
4 (xoporo) 75-84 C (xopormmo)
70-74
6569 D (ynosnerBoputensHo)
3 (ynoseTsopuTeNBHO) 60—-64 E (nocpeznctsenno)
2 (HEyIOBJIETBOPHUTEIHHO) Huxe 60 6ayos F (HeynoBiieTBOpUTEHHO)
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12. VYEBHO-METOJJMYECKOE U UH®OPMAIIMOHHOE OBEC-
NEYEHUE JUCHUILJIUHbBI

12.1. OcHoBHas auTEPATYpPA:
1. Casenpes U.B. Kypc obureit ¢pusnki: yueOuoe nocobue Ui BTY30B: B3t ~7-ewun,
crepeotur. — CI16.: Jlaus, 2007.
T. 1: Mexanuka. MonexyisipHas pusuka. — 432 ¢. (B 6ubnuorexe — 155 9K3.).
T. 2: DnexTpruecTso U MarHeTu3M. Bomusr. Ontuka. —496 . (B oubimotexe — 148 5k3.).
T. 3: KpantoBas onTuka. Atomuas ¢pusuka. Guszuka tBépaoro Tena. PusnKa aTOMHOIO
siIpa M IMemMeHTapHpIxX yactuil. — 317 ¢. (B bubnnorexe — 151 3k3.).
2. ®pumr C.2., Tumopesa A.B. Kypc obme#t usuxu. B 3-x TT. [DnexTpoHHBIH pecypc] —
C116.: JIans, 2009.
T. 1: ®usndecKue OCHOBBI MexaHuKH. Monekynspuast ¢pusuka. Konebanus U BOJIHBL —
13-e uza., crepeoruir. — CI16.: Jlarp, 2009. — 480 c. Pexxum pocryna on-line ¢ KOMIIb-
rotepoB TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll _id=416.
T. 2: DJeKTpUYecKHe H SJIeKTPOMArHETHYECKHE sSBIECHUA. — 12-¢ M3/, CTEPEOTHIL. —
CII6.: Jlamb, 2009. —528 c. Pexmm joctyna on-line ¢ xommetotepos TYCVYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=418.
T. 3: Onruka. AtomHas gusuka. — 10-¢ H3/., CTEPEOTHII. — CIT16.: Jlans, 2009. — 656 c.
Pexum JIOCTyTia on-line c KOMIIHIOTEPOB TYCVYP:
http://e lanbook.com/books/element.php?pll_cid=25&pll_id=419.
3. 3ucman I.A., Togec O.M. Kypc obmeii ¢puzuku. B 3-x TT. [DyeKTpoHHBIH pecype] —
CI16.: Jlann, 2007.
T. 1: Mexanuxa. MoekynspHas dpusuka. Konebanus 0 BOJIHBL — 7-€ U3 — 352 c. Pe-
HUM JocTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.
T.2: DIeKTpUYECTBO M MarHetWsm. — 7-¢ w3l —352c. Pexnm noctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢  KOMIIBIOTEPOB

TYCVYP.
T. 3: Ontuka. Ousuka atoMoB U MojieKyn. @U3KMKa aTOMHOTO s/1pa U MUKPO4aCTHIL. —
6-e msn. —512c. Pexum jocryma on-line ¢ KOMIIBIOTEPOB TYCVP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.
12.2. lonostHuTEeNbHASA JHTEPATYpA:

1. Capennen U.B. C60pHHK BOIPOCOB U 3a1ay 110 obmel pusuke. [PnexrponHBIH pecypc] -
5. w3, crepeormn. —CII6.: Jlams, 2016, -~ 292c¢. Pexum gocryna on-line:
http://e.Janbook.com/books/element.php?pl1_cid=25&pl1_id=71766 ¢ KOMIIBIOTEPOB TYCYP.

2. UpomoB U.E. Mexaunka. OCHOBHbIE 3aKOHBI. — 8-¢ M3]., CTEPEOTHIL. — M.: BUHOM. Jla-
Gopatopus 3Hanuit, 2006. — 309 c. (B 6ubinorexe — 99 9K3.).

3. Uponos U.E. ®usnxa MakpocucTeM. OCHOBHBIE 3aKOHbIL. — 3-e m3x., crepeotun. — M.: BU-
HOM. JlaGopatopus 3Hauuii, 2006. — 207 c. (B Gubanoreke — 50 9K3.).

4. Uponos U.E. DiexrpomarneTusm. OCHOBHBIC 3aKOHBL: YyebHOE OCOOUE It BY30B. — 3-€
w31t — M.: BUHOM. JlaGopatopus 3uanui, 2006. — 319 c. (B 6ubnuorexe — 101 3K3.).

5. Uponos WU.E. Bosmopsle npouecchl. OCHOBHBIE 3aKOHBL yue6Hoe nocobue. — 3-€ u3ix. — M.:
BUHOM. JaGoparopus 3Hanuii, 2006. — 263 c. (B 6ubimorexe — 100 3k3.).

6. Upomos W.E. Keanropas ¢usuxa. OCHOBHBIE 3aKOHBL VyeGHOE nocobHe [Uist By30B. — 2-€
w31, norn. — M.: BUHOM. Jla6oparopust 3sanuit, 2004. — 256 ¢. (B oubmuoreke — 100 7K3.).

7. Uponos W.E. 3anauu no obutell pusuxe: YuedbHoe rocobue Uit BY30B. — 7-€ H3]L., CTe-
peotuir. — M.: BUHOM. JlaGopartopus 3HaHHI, 2007. — 431 c. (B 6ubauoreke — 496 3K3.).

8. Ueprtos A.I'., Bopo6sés A.A. 3aautuk 110 pusMKe: Yye6Hoe nocobue Ui BTy30B. — 8-¢
w31, nepepab. u mon.— M.: @usmarut, 2007. - 640 c. (B 6ubnoreke — 99 3k3.).
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9. Bonbkenmreitn B.C. C6opruK 3ama4 1o obmemy Kypey dusuku: YuebHoe rocobue mus
BTY30B. — 12-¢ m3n., uenp. — M.: Hayka, 1990. — 396 c. (B 6u6nuotexe — 148 IK3.).

10. Kossipes A. B. Kypc nexuuit no dusuke: Vae6uux. — ToMck: TYCYP, 2007. -421 ¢. (B
Oubnuorexe — 697 3x3.).

11. Kanaimmkos H.IT., Koxeprrkos HM. ®usuxa, Hureprer-TectupoBanue 6a30BBIX 3HAHMIA,
[Onexrporuprit  pecype] —1l-e wsm. —CII6.: Jlams, 2009. —160c¢. Pexum Joctyna on-line:
http://e lanbook.com/books/element.php?pll_cid=25&pl1 id=172 ¢ komietotepoB TYCYP.

12. Jlozoscknit B.H. Kypc ¢usuxu. B 2-x . [DnexTponnsrit pecype] — 6-e u3n., uenp. u
non. — CII6.: JIanss, 2009.

T. 1: @usudeckne OCHOBBI MEXAHUKH. DNEKTPHYECTBO M MarHeTHsM. MH3HKa Koneba-
HUH ® BomH. -576c¢. PexuM poctyma on-line ¢ KoMneiorepo  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=236.

T. 2: Ksantopas ¢msuka. CratucTHueckas (usuka u TepMoauHaMuka. CoBpeMeHHas
busnueckas KapTUHA MHpa. — 608 c. Pexxum JlocTyma on-line:
http://e.lanbook.convbooks/element.php?pll cid=25&pl1 id=239 ¢ KOMIIBIOTEPOB
TYCYVYP.

13. Casennes U.B. Kypc o6meit ¢pusuxu. B 3-x TT. [Onexrponnsi pecype] — CI16.: Jlans, 2011.
T. 1: Mexannka. Monexynaspras o¢usuxa. — 1l-e u3a., crepeorun. — CII6.:
Jlanp, 2011.-432¢c.  Pexum jgoctyna on-line ¢ Komnetotepos TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2038.

T. 2: Dnextpuyectso u Marsetusm. Bonusl. Ontuka. — 11-€ u3s., crepeotun. — CII6.:
Jlawb, 2011. —-496c. Pexum gocryma on-line ¢ KoMmibeoTepos  TYCVP:
http://e.lanbook.com/books/element. php?pll cid=25&pl1 id=2039.
T. 3: Ksanropas ontuka. AtomHas ¢pusmka. Ouznxa TBEPIOTO Tena. PU3nKa aTOMHOro
A7ipa | 3JIEMEHTAapHBIX 9acTHl. — 10-¢ u3n., crepeorun. — CII6.: Jlans, 2011. - 320 c.
Pexauim JOCTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2040.
12.3. Yaebno-MeToanveckue n0oco6us H MporpaMMHoe obecrnedeHne

1. YuebHno-memoouueckue nocobus onsa npakmuyeckux 3auAmuii U camocmoamenbH ol
pabomut [DneKTPOHHEIA pecype]:

2.1. Yyxxos FO.I1. PaGoTa 1 3Heprus. 3aKkoHBI COXPaHCHHS B MEXaHHKE: cOOpHHUK
3alaq 11 NpakTHYeCKUX 3aHATHH. — Tomek: TYCVYP, 2010. — 24 ¢. Pexum nocTyma cBo-
GonubI s ckaunBaHus: http://edu.tusur.ru/training/publications/1100.

2.2, JIsuun A B., Marasunnukos A.JL, Tposa JLA. Monekynspras ¢usuxa: C6op-
HHK TCCTOBBLIX BOIIPOCOB IS CAMOCTOSTENIbHON paboThl M IS NPAKTHYECKUX 3aHATHIL. —
2009. 30c. Pexum JoCTyTIa CBOOOIHBII JUIS CKaYMBaHHS:
http://edu.tusur.ru/training/publications/1234.

2.3. JIauun A.B., Mara3uunukos A.JL., Opnosckas JI.B. Tepmonunamuka. Yacts 1:
COOpPHHK TECTOBBIX BOIPOCOB [UTsl CAMOCTOSTENBHON PaGOThI H UL IPAKTHYECKHX 3aHf-
.~ 2009. 43c. Pexum  goctyna  cBOGONHBIN IS CKAUMBAHHS:
http://edu.tusur.ru/training/publications/1235.

2.4. T'aneea AWM., Jlauun A.B., MarasunnukoB A.JI. Tepmomuuamuka. Yacts 2:
COOpHHK TECTOBBIX BONPOCOB JUIS CAMOCTOSTENHHON PaGOTHI M JUIS MPAKTHYECKHX 3aHs-
twit. -  2010. 22c.  PexuMm  pmocryma  cBOGOmHBIH A8 CKAYHBAHHA:
http://edu.tusur.ru/training/publications/1236.

2.5. bypauenckuit 10.A. Bonroas ontuka: Meroauyeckoe nocobue. C60pHHK Tec-
TOBBIX BonpocoB. —2009. 24 c. PexuMm jgoctyna cBOOOMHBI [Is8 CKAYMBAHHS:
http://edu.tusur.ru/training/publications/]1233.

2.6. Uyxxos FO.IT. DneMeHTH atOMHOH (H3HKH H KBAaHTOBOM MeXaHHKH: Y4ebHO-
metoauueckoe nocodbue. COOpPHUK TecTOBBIX BompocoB. — Tomck: TYCVP, 2011. - 68 c.
Pexum Joctyna cBOOOIHBIHI JUILST CKaYHBaHHUS:

http://edu.tusur.ru/training/publications/1104.
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2. Vuebno-memoouueckue nocobua 0A 6binONHEHUA N1a60PAMOPHBLX pabom [DAEKTPOH-
HBIH pecypcl:

3.1. Bypnosuuun B.A., Tposn JI.A. JlunamMHKa MasTHUKA O6epbexka: MeTonnueckne
ykasanus K naboparopHoii padore. —2007. 13 ¢. Pexxum noctyna cBOOOIHBIR Ul CKa4H-
panus: http://edu.tusur.ru/training/publications/918.

3.2. Bypnosuuuu B.A., Tposu JLA. KnuHemaTHka paBHOYCKOPCHHOTO BpAaIlCHHA.
MeroauueckHe yKkazauus Kk naboparopHoit pabote. —2012. 13 c. PexuM Joctyna cBobo-
HbI U1 ckaumMBaHus: http://edu.tusur.ru/training/publications/923.

3.3. Bypauesckuii 10.A. V3yueHne CBOHCTB AHAJICKTPHKOB B I10J€¢ ILIOCKOTO KOH-
fencaropa: MeTouueckde yKasaHus K n1abopaTtopHoH paborte. —2012. 15 ¢. Pexum zoc-
Tyna cBO6OIHBIH A/ CKAYHBAHHA: hitp://edu.tusur.ru/training/publications/873.

3.4, Vpanosa E.B. W3yuenue MArHUTHOIO MOJS KPYroBOTO Toka: Meromuueckue
yKaszaHus K naGoparopHoii pabore. —2007. 12 ¢. PexxumM focTymna CBOOOAHBIA VIS CKa4H-
BaHus: http://edu.tusur.ru/training/publications/863.

3.5. Bypauesckuii F0.A. Onpenenenue yAeIbHOro 3apsaja dJICKTPOHA METOLOM Mar-
HeTpoHa: MeTo/nyecKne yKa3aHus K 1ab0paTOpHOH pa6ore. — 2011. 14 c. Pexum gocryna
JUTA CTy/ienTOoB, cotpyauukos TYCVYP: http://edu.tusur.ru/training/publications/864

3.6. Bypnosunuu B.A., Tposn JLA. M3ydenue 3aTyXaromux 51eKTPOMArHUTHAIX KO-
neGanmit: MeToauueckue ykazanus k naboparopHoii pabote. —2007. 14 c. Pexum pocry-
11a cBOGOIHBIHN I CKauMBaHus: http:// edu.tusur,ru/training/publications/862.

3.7. Opnosckas JI.B. M3yueHne unTephepeHIHN JA3ePHOTO U3y HCHHA: Mertouue-
CKHe yKa3aHHs K jaGopartopHoii pabore. —2010. 9 c. Pexum nocryna cBOOOJHBIA ISt
ckaguBanus: http://edu.tusur.ru/training/publications/911.

3.8. ®enopos M. B., bByprosunun B. A. Breurnuni dorospdexr. H3ydenne 3aKoHa
CromneroBa u npoBepka Gopmysisl DHHIITeRHA: MeToIM4ecKne yKa3aHus K nabopaTOpHOH
pabore. — 2009. 11 c¢. Pexum Jnocryna cBOOOINHEIH  JUIT  CKa4YHBaHHA:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapos H.A., Kupuuiop A.M. HceneoBanue CeKTpa atoMa BOJA0poJa: Me-
TOMYECKHe YKa3aHus K naboparopHoit pabote. —2011. 18 ¢. Pexum joctyna ¢cBOOOTHBII
Juis ckaumBanus: http:/edu.tusur.rw/training/publications/917.

3. KOMIBIOTEPHBIE POTPAMMBI MOJIC/IHPOBAHHS HEKOTOPBIX (PH3HYECKHX ABJIcHAH B nabo-
paTOpPHOM IPaKTHKYME.

13. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHME JUCHH-
IJINHbI

Jlnst oGecriedeHns YTeHHs: Kypea JTeKIHd HCIOB3yeTcs ClenHanbHas JICKIUMOHHask ay u-
topus kadenpbl ¢pusuku (230 ayn. OIT), ocHameHHas MYJIbTHMEIUIHBIM [IPOCKTOPOM, KOM-
npIOTepoM M dkpanamu. [l oGecrieyenns 1abopaTopHBIX paboT 1o Qu3MKe HCMONB3YIOTCA 6
CTIeNMAM3HPOBAHHEBIX (1101 pas/IHdHbIC Pa3jieNbl Kypea) JabopaTopiH Kadeapbl QU3HKH, OCHA-
IEHHBIE COOTBETCTBYIONIMMHE J1ab0paTOPHEIMH yCTAHOBKAaMH, MaKeTaMH, CTCHIaMH H KOMIIBIO-
TEPHBIM 000PYIOBAHUEM.

14. METOAMYECKHUE PEKOMEHIALUU I10 OPTAHU3ALINHU
MN3YUYEHUS JTUCHUITJIMHBI

OGBEM YacoB, NPeAyCMOTPEHHBIX y4eOHBIM ITAHOM JUIA M3Y4CHHs Kypca (bHu3NKH, HE 110~
3BOJIET PACKPHITH B JIEKIHAX MOAPOOHO U rIy6OKO MaTepHar. [TosTOMY TIpU peaH3aluy po-
IPAMMBI CTYJEHTBI JOJDKHBI JIOCTATOYHO MHOTO paboTaTh CaMOCTOATEIBHO KaK IIpH [IOBTOPEHUH
JIeKIMOHHOr0 MaTepyaia, TaK H NOArOTOBKE K PAKTHUECKHM, 1ab0paTOPHBIM M KOHTPOJILHBIM
sapsTuaM. [l obecriedenus >pQEeKTHBHOTO YCBOCHMs CTYJAEHTaMH MATCpHAJIOB JHCHHILTHHEL
HEOOXOMMO Ha IIEPBOM 3aHATHH 00CCHEUHTh MX CIHCKOM BONPOCOB, NOIIEKAIHX H3YICHHIO,
CIIHCKOM OCHOBHOI # IOTIONHHTENbHOM JIHTEpaTyphl Ul CAMOCTOATENBHOH paboThL.
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J1s Tekylero KOHTpPOJS yCHEBAEMOCTH H IPOMEKYTOYHOM aTTeCTAIHH HCHOJIB3yeTCs
TECTOBBIH KOHTPOJIb 3HAHHH.

Ha nexumsax Heo6xoxuMo obpaimath BHUMaHHE HA 0COBEHHOCTH IIPUMEHEHUS pacCMaTpH-

BacMOro Marepuaia B oCAeNyIOIMX Kypcax, a Takxke B Oyaynieil npodeccHoHaNbHOMN JesTeb-
HOCTH.
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Mpunoxexue 1

DenepanbHOE rOCYIAPCTBEHHOE GIOKETHOE obpasoBatebHOE yUpeKIeHHE BBICINETrO
NpodhecCHOHATEHOTO 06pa30BaHNs

«TOMCKUH F'OCYJIAPCTBEHHbBIA YHUBEPCUTET CUCTEM VYIIPABJIEHUS U
PAIMODJIEKTPOHUKM» (TYCYP)

<~ ¥TBEPXKIAIO

Hpopem/‘pp’no y4eGHoii pabore
Fioam L II. E. Tposin
«_» 2016

©OHJ OUEHOYHBIX CPEJCTB 10 YYEBHOM JUCIUTLINHE
(IPAKTHKE)

Puzuka

Yposeun ocHoBHoif 06pazoBaTesbHoi OpOrpaMMbl OakanaBpuar

Hanpaeneune noxroroskn 11.03.02 — MubokoMMYHHKAIMOHEEIE TEXHOTOTHH H CHCTEMBI CBA3H

Hpoduas OnTuyeckue CHCTEMBI H CETH CBA3H

®opma o6yuenus 3a049Hasi

®akyabTer Pannorexungecknii

Kadenpa CBYuKP (CBepXBBICOKOYACTOTHOM ¥ KBAHTOBOM DaMOTEXHHKH )
Kype(nn) 1 Cemecrp(er) __ 1,2

Yuye6ublit n1an nabopa 2012 rosa v mocIeyIomux jiet

3auer ceMectp

JK3aMeH 1,2 cemectp

Tomex 2016
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1 Bseaenne

Donn orenounsix cpeacts (POC) spisercs NPUIIOKEHHEM K pabodel porpaMme JHCIHITIHHEL
(MpaKTHKA) M NpeACTaBiIseT co6odf  COBOKYIHOCTH KOHTPOJIBHO-U3MEPHTENILHBIX MaTepHalioB
(THIIOBBIE 3aNauy (3aJaHMS), KOHTPONBHEIC PabOTHI, TeCThl H Jp.) ¥ METOJOB MX HCIONb30BAHMA,
NPCAHA3HAICHHBIX UL MU3MCPEHHS YPOBHS MOCTHXKCHHS CTYIEHTOM YCTAQHOBIEHHBIX pe3ynbTaToB
o0OyueHHs1.

®OC mo aMcuMIUIMHE (NpaKTHKE) HCIOIB3YETCA IIPH IPOBEJCHHH TEKYIIEr0 KOHTpPOJIS
YCIIEBACMOCTH H IIPOMEXYTOYHO aTTeCTALMHU CTYIEHTOB.

ITepeyenn 3aKperUTEeHHBIX 3a THCLHUILTHHOMN (IIPAKTHKOH) KOMIIETCHIUH NpuBeleH B Tabuie 1.

Tabauua 1 - Ilepevens 3aKpeniieHHBIX 32 AUCIHIIHHOMN KOMIIeTeHI M

Kon @opMyTHPOBKA KOMIETEHIHH JTansl GOpMHPOBAHHA KOMIIETEHIHH
OK-7 CIOCOBHOCT K camoopranu3anmu | 1. JIOIKEH 3HaTh OCHOBHBIE CIIOCOGBI
U caM006pa3oBaHHIO CaMOOpraHH3alMH U caMo0bpa3zoBaHusl.

2. JIoJKEeH YMETh MCTIOB30BaTh CAMOCTOSTENbHO
NOTYYEeHHBIEC 3HAHUS PH 0OBICHEHUH
PEe3yIbTaToOB SKCIIEPHUMEHTOB, IPUMEHATH 3HAHHS
B 001aCTH PUBHKH JUI OCBOCHUS
obuenpodeccHoOHaNnbHBIX AUCHUIIIME U
peleHus npodeccHoHaNbHBIX 3a1ad.

3. JloKeH BIafleTh HaBbIKAMH
CaMOCTOATENIbHOIO HCIIOJIB30BAaHUS HCTOYHHKOB
MOJIyYEHHs] HH(POPMAIIUH B HETHITHYHBIX

CHTYalHsX.
OIIK-3 CIOCOGHOCTB BJIAJETh OCHOBHBIMH | 1. JIOJKEH 3HATH OCHOBHBIC CIOCOBE! 1 cpencTBa
MeToIaMH, criocobaMu u HOTYYECHHS, XPaHEHHUS U repepaboTKH
CpeICTBAMH MOJIyYEHHH, HH(}OpPMaNUHK (TEKCTOBBIE H rpadHuecKue
XpaHeHHs, nepepaboTKH PEAAKTOPEI, IPOrPaMMBI JJIst 06paboTKH
uHpopMaIuu JaHHBIX).

2. JlomkeH yMeTh MCIIOJIB30BaTh CPeICTBA
HOJIyY€HHUs, XpPaHEHHUS U mepepaboTKu
MHPOPMALINH IS HAIIMCAHUS OTYETOB 110
nabopatopHbM pabortaM. Mcmons3oBars
IporpaMmbl 06pabOTKH M NpeCTaBICHUS
Pe3yJIBTaTOB.

3. lomxkeH Biagets

HaBBIKAMU OCHOBHBIX IIPHEMOB 00paboTKH
9KCIIEPHMEHTAIBHBIX TaHHBIX.
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1 Komnerenuusa OK-7

2 Peaamzanusi KOMOETeHIHHA

OK-7: cnioco6HOCTH K CAMOOPraHM3aLHA H caM000pa3oBaHHIo.

Jlns  GOpMHpPOBaHHS ~KOMIETEHLMH HeoOXOAMMO OCYLIECTBHTL Pl OTAlOB. Dtarnel
HOpPMUPOBAHHS KOMIETECHIIMH, IPAMEHAEMBIE JU1L 9TOTO BHIBI 3aHATHH M HCIOB3YEMBIE CPENCTBa

OLIEHHBAHUA TIpeJICTaBlIeHb! B Tabuue 2.

Ta6auua 2— dransl GopMHPOBAHHS KOMIIETEHIIHA H HCIIOIb3yeMble CPEACTBA OlEHHBAHHS

CocraB 3HaTh Ymern Baagers
UCIIOJIB30BaTh
CaMOCTOSITETILHO
IOyYeHHbIe 3HAHUS IIPH | HABBIKAMH
0OBbACHEHHH PE3yIBTaTOB | CAMOCTOSTEIBHOIO
IKCIIEPHMEHTOB, HCIIOJIb30BaHUs
OCHOBHBIE CTIOCOOBI
NPUMEHSTH 3HAHUSA B HCTOYHHKOB
Cogep:kaHue 3TaNoB | CaMOOpPraHH3allMH |
o6nacti GU3UKH U1 TOJTYIEHHS
camMo00pa3oBaHusL.
OCBOCHHS uH(OpMalHH B
o01menpodecCHOHaBbHEl | HETHIIHYHBIX
X JIMCHMIUIMH M PELICHUs | CHUTyalHusX.

podeccHOHATBHBIX
3a/1a4.

e JlaGoparopHsie

Jlexnuu; e JlaGoparopusie
paboTHI;
[TpaxkTHdeckue paboTsL;
e BrinonHeHne
. 3aHATHS; ¢ Brmonnenue

Buabl 3aHATHIH JIOMAIIHETO

CamocTosTeIbHAsA JIOMAIITHETo 331aHu;
3aJJaHus;
paboTa CTyJCHTOB e (CamocrosTenpHas
e CamocTosTenbHas
paboTa CTyIEeHTOB
pabora CTyIeHTOB

Tecr; e JlaGoparopHas e 3ammra
KonTponsHas pabora; nabopaTopHBIX
pabora,; o Koncrekr pabor;

Hcnoab3yembie .
KoJ1moKBHYM; CaMOCTOSTEIbHON e DK3aMeH.

cpecTBa OleHHBAHMS

NHOMBHIyaIbHOE paboThI
3aJJaHUE;
JK3aMeH.
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4

Ob1mme XapakTepuCTHKHY MoKasareeil u KPHTEPHEB OLEHHBAHUS KOMIIETEHIIHH Ha
BCEX JTAllaX IPHBEAEHE! B Tabnuie 3.

Tabauua 3 — Obmue xapaKTepHCTHKH HOKa3aTeeil n KPHTEpDHEB OLIEHMBAHHS KOMIIETCHIHH 110

JTanamMm

Iokazarean u

3HarThp Ymern Baapers
KpHTepHH
Ob6namaer Ob6nanaer
(haKTHYECKUMH U JHAana3oHOM
TEOPETHYECKHMH [IPAKTHYECKHX
. Kontponupyer pa6oty,
. 3HaHUSIMH B YMEHHH, TpebyeMbIx
Ot1an4yHo (BBICOKHI IIPOBOJIUT OLICHKY,
npeaenax JUTA Pa3BHTHS
YPOBEHb) . COBEPIIEHCTBYET
u3y4yaemoi o0nacTu | TBOpYECKHX -
- JEHCTBUS paboThI
¢ IOHUMaHHEM pelLleHMIA,
TPaHHIL] abCcTparupoBanus
IIPUMEHHMOCTH npobiem
Ob6nanaer bepet
3HaeT (axThl, JHara3oHoOM OTBETCTBEHHOCTH 3a
IIPHHIIHIIGI, IIPAKTHYECKHUX 3aBepIIeHHE 3314 B
Xopomo (6azoBbIi IpoLeccsl, obinue YMEHHH, TpeOyeMbIX HCCIIEIOBAHMH,
YPOBEHB) IIOHATHS B JUIS pelIeHHs IIPHCIIOCA0NIHBAET CBOE
npenenax OIpeIeIeHHBIX [TOBEJIEHUE K
u3ydaeMoii odnacti | mpo6ieM B obnactTu 00CTOSATENILCTBAM B
HCCJIEZIOBaHHS peLIeHHH mpobiieM
O6nagaer
OCHOBHBIMH
Obnanaer
Ynosaerpopurennno YMEHHUSAMH, Pabotaet mpu npsmom
. 0a30BBIMH OOIIMMHU
(nmoporosslii ypoBeHs) TpeOyeMbIMH IS HabmoneHuH
3HaHHSIMH
BBIITOJIHEHHUS

IIPOCTHIX 3314

(DopMmepOBKa IoKaszareyed H KPHUTCPHEB OLECHUBAHHS HJAHHOH KOMIIETEHIIHU IIPUBCACHA B

Tabnuue 4.

Ta6mmua 4 — Ioxaszareau ¥ KpHTEPUHN OLEHHBAHHA KOMIIETEHIHH HA YTANAX

Ioxazareau u
KpHTEepHH

3Hats

YMmers

Baagers

O1aH4HO (BBICOKHIH
YPOBEHb)

CBOOOIHO BiIALEET
3HAHMIMH 0 cnoco0ax

e CBOOOJIHO HAXOIUT
U IIpUMEHSeT

e crnocobeH
PYKOBOIHTH
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caMoopranu3aiiid i

METOAbI pelICHUA

MEXIHUCUHIUIHHApH

Xopomo (6a30Bb1il

camMo00pa30BaHu; 3aja4 B O KOMaHIOH;

IpEJICTABIAET HE3HAKOMBIX cBoOOIHO BIIaEET

crocoObl U CUTYyalHAX; pa3HbIMU

pe3yJabTaThl yMeeT PH3HYECKH U criocodamu

HCIIOJIB30BaHUS MareMaru4ecku caMOpa3BUTHA U

pas/iHYHBIX METOI0B BBIPAXXaTh, H camoo0pa3oBaHus

camMo00pa3oBaHusl; apryMeHTHPOBAHO

0060CHOBBIBaET BBIOOD JIOKa3bIBATh

METOJIOB LIS TIOJIO)KEHH A

peleHus IIpeIMETHOR

1po¢eCCHOHAIBLHOM 00J1aCTH 3HAHHS

3aJa4ml

TOHMMAET
CaMOCTOATENIBHO

BO3MOXHOCTH BCEX
rnoadHupaeT u

METO/I0B KPHTHYECKH
POTOBHT ISt

camo00Opa3oBaHus U OCMBICIIHBAET
SKCIIEPHMEHTA

CaMOOPraHU3alHuH; OJyYEeHHBIE
HeoOXoquMoe

uMmeeT DIyboKoe 3HAHHUS;
obopynoBaHue;

[pe/ICTaBlIeHHE O
MOJIOXKEHHUAX
peMeTHOH 001acTH

IIPAMEHACT METOIBI
peuieHu 3a4a4 B

KOMIICTEHTEH B
pa3IMYHBIX
cutyanmsx (padora

HE3HAKOMBIX
YPOBEHB) 3HaHUSA; B

CHTYyaIHsX;

apryMeHTHPYET MEXTUCIMILUIMHAPH
yMeeT KOPPEKTHO .

BBIOOp MeTOa 0il KOMaH[1e);
BbIpakaTh U

peleHNs 3a0a4H, BJIajiceT pa3HbIMH
apryMeHTHPOBAHHO

COCTaBIAET IUIaH criocobamu
000CHOBBIBATH

pelneHus 3a1adH, Mpe/ICTaBICHHA
TIOJIOYKEHHU A

rpaduuecku . uHpopMaLuH
peIMeTHOU

HIUIIOCTPUpPYET

prpy o0y1acTH 3HaHU

3aauy

JIAeT OTIpeNesIeHHUs yMeeT paboTarh co

OCHOBHBIX TTOHITHH; CIIPaBOYHOM BIIajieeT

BOCHPOU3BOIHUT JUTEPATypPOH; TEPMHHOJIOTHEH

OCHOBHBIE HCIIONB3YET peaMeTHOM

MOJIOXKEHUS IpUOOPEHL, obacTu 3HaHMS,

YioBJIeTBOPHTEILHO .
. peMeTHOH 061acTH yKa3aHHBIE B crocodeH
(moporoBbIi
3HaHHA, OITHCAHHUH KOPPEKTHO
ypOBeHb) .

pacro3Haer nabopaTopHOH [IPEICTABUTh

(buzHUeCcKHe paboTsl; 3HAHUA B

00BEKTBI; yMeer MareMaTH4ecKon

3HaeT OCHOBHBIE [peaCTaBIATh dopme
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METO/IBI PEIIEeHHS
THHOBBIX 33Ja4 U
YMEET HX IPHUMEHSTh
Ha IIPaKTHKe

pe3yabTaThl CBOEH
paboTel

2 Komnerenunsa OITK-3

OIIK-3: cnoco6HOCTL BiageTh OCHOBHBIMH METOJaMH, CII0CO0AMH H CPEICTBAMH MOJIy4eHHS,
XpaHeHHs, nepepaboTKH HHpOPMANHH,

Hns  GopMHpOBaHMA KOMIETEHIMH HEOOGXOMUMO OCYIIECTBHTh DSii 3TaloB. Tambl
(hOPMHPOBAHUSA KOMITCTCHLIMH, MPHMEHSIEMbIe IS 3TOTO BHIbI 3aHSTHIH H HCHONB3yeMbIE CPEACTBA
OLICHHBaHHs [IPEICTABJICHBI B TabIume 5.

Tabauna 5- Iransi popMupoBaAHHS KOMIIETEHIHN H HCIOJIb3yeMble CPEICTBA OLlEHHBAHHS

Cocras 3HaTh Ymerb Baagers
Cnoco6s1
OCYIIECTBICHHS
MTOHCKA, XPAaHEHHS H Vcnionp3oBarts cpencTna
obpaboTku HOJTyYeHHUS HHPOPMAITHHY.
uHGOpMaLHY ¢ Hcnone3osars
HCIONIb30BaHHEM TEKCTOBBIH pefakTop /s | HaBeixamu
OCHOBHBIX HAaIHCAHHs OTYETOB 10 06paboTku
Conepxanue Tanos .

BO3MOXHOCTEH 1abOpaTOPHBIM paboTaM. | SKCIepHMEHTATBHBIX
COBPEMEHHBIX Hcnonp3oBars PEe3yIBTaTOB.
TCKCTOBBIX PEIAKTOPOB | MpOrpaMmy oOpabGoTKu H
U COBPEMEHHBIX IIpe/ICTaBICHUS
Iporpamm o6paboTKH H | pe3ynbTaTos.
IIpeACTaBICHUA
uHboOpMauu
o Jlexuuuy;
® IIPaKTHYECKHE e JlaboparopHsle

S 3aHSTHSL. paboTsr; Jlaboparopusie
® naboparopHbie e CamoctostensHas paboThl.

paboThI; paboTa CTyIeHTOB.
Hcnoabsyemole e Tecr; e JlaboparopHrie 3ammTa
CPENCTBA OUCHUBAHMSA | o ycTHas Gecena; paboThI; nabopaTopHBIX
®  HK3aMeEH. Koncnexr pabort.
CaMOCTOATENLHOM
paboTsl.
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O61e XapaKTEPHCTHKH N0Ka3aTeNlel H KPHTEPHEB ONCHUBAHUS KOMIIETCHIIMH Ha

BCex JTanax HpuBejieHsl B Tabnuile 6.

Ta6unua 6 — Ofmue XapaKTePUCTHKH HOKa3aTe el H KPHTEPHEB OICHHBAHHS KOMIETCHUMHU 110

jranamMm

Iloka3arejs H

NpOCThIX 3a1a4

3HaATH Ymerh Baagersn
KpHUTEpHH
O6napaer Ob6nanaet
(haKTHYECKUMH U JTHana3soHOM
TEOPETHYECKUMH MPaKTHYECKUX
. Konrposupyet paboty,
. 3HAHUSAMH B yMeHHi, TpeOyeMbIX
OTan4HO (BBICOKMIA IIPOBOJIHUT OLEHKY,
npenenax IUISL pa3BUTHA
YpOBEHb) . COBEPIICHCTBYET
M3ydaeMoi 001acTH | TBOPYECKHX .
. neiictBrs paboThl
¢ IOHMMaHHEM peIleHHH,
IpaHuL] abcTparupoBaHHus
NPUMEHUMOCTH npobiieM
Ob6nanaer beper
3HaeT ¢axThl, JMaNa30HOM OTBETCTBEHHOCTH 3a
MIPHHIIHIIB, IIPaKTHYECKUX 3aBeplIeHYE 3a/1a4 B
Xopouio (6a3oBblii npoliecchl, obmue yMeHu#, TpeOyeMBIX | HCCIIeIOBaHMH,
YPOBEHB) HOHSATHS B JUIS pereHus npyucrnocabauBaeT CBOe
mipenenax oTpee/IeHHbIX [OBEACHHE K
H3ydaeMoli obnacte | mpobieM B 06acTH 00cTOATE/IbCTBAM B
HCCIIeIOBAHUS pelieHud podiemM
O6nanaer
OCHOBHBIMH
Ob6sanaet
VnoB/1eTBOPHTEILHO YMEHUSIMH, PaGoTaeT mpu NpsMOM
. 6a30BBEIMH OOLIUMH
(moporoBslii ypoBeHb) TpeOyeMBbIMH JUIs HaONIO/ICHHH
3HAHHAMHU
BBITIOTHEHHUSA
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Tabamna 7 — Mokasarean u KPHTePHH OLEHUBAHHS KOMIIETEHIIHH HA YTanax

Hoxka3zarenn u

3HarTp YMmeTn Baagers
KpHTEepUH
CroboanHo
cBOOOIHO
BIIaZiCeT
IPHMEHSTD
BO3MOXXHOCTAMH
BO3MOXHOCTH crocoben
COBPEMEHHBIX
COBPEMEHHBIX PYKOBOIHTH
TEKCTOBBIX
TEKCTOBBIX MEKIUCUHILTHHAPH
PEAAKTOPOB; N 5
PENaKToOpOB B O KOMaH10i;
CroGoaHo
HE3HAKOMbIX CBOOOJHO BiIajieeT
BIIaJIeeT
CUTYyaIlusX; pa3HBIMH
. BO3MOXHOCTSIMH
Otanauo (BbicOKHH cBoOOIHO COBPEMEHHEBIMH
COBPEMEHHBIX
YPOBeHb) [IPHUMEHSTH criocobamu
IIporpamMm
COBpEMEHHbIE HpeCTaBICHUs
06paboTku u .
IIporpamMmbl busnUecKom
IIPENCTaBJICHHS
06paboTku u HHQOpMaIHH B
HHpOpPMAIHHY; .
IIpeJCTaBICHHS rpaduyeckoit u
CBobomno .
uadopmanuy; MaTeMaTH4eCcKoi
BIIaIEET
cBOOOJIHO HX bopme
crnocobaMu uX
COBMECTHO
COBMECTHOTO
HCIIOJIb30BaTh
HCIIOJIB30BAHHSA
IIOHAMaeT
CaMOCTOATENBHO
BO3MOXXHOCTH KOMIIETEHTEH B
II0JIB30BAThCS
COBPEMEHHBIX Pa3IHYHBIX
COBPEMEHHBIMH
TEKCTOBBIX CUTYaLUAX
TEKCTOBBIM
PENAKTOPOB; (pabora B
pelaKTopamH;
HOHUMaET MEXIUCIUIUTHHAPH
CaMOCTOSATENILHO .
BO3MOXXHOCTH OH KoMaHJie);
. HOJIB30BaThCA
Xopomo (6a30BbIH COBpPEMEHHBIX BJIaJieeT pa3HbIMU
COBPEMEHHBIMH
YPOBEHB) Iporpamm criocobamu
IIporpaMMaMu
006paboTky H IIPeICTaBICHUS
006paboTku u .
IpPEACTaBICHHS buznyeckoit
1peICTaBJICHHS
HHpOPMAIHH; uHGOpManuHu B
HHpOpMAIHK; .
IIOHUMAET, KaK rpaguyeckoit u
CaMOCTOSTEILHO .
COBMECTHO HX MareMaruyecKoi
COBMECTHO HX
MOXHO popme
HCIONIB30BATh
HCTIONB30BATh
y HOHUMaEeT yMeeT paborars ¢ BJIaJieeT
OBJICTBOPHTE/ILHO .
A Up ) OCHOBHEIE COBPEMEHHBIMH TEPMHHOJIOTHER
[IOPOroBbBIH YPOBEHD .
(mop P BO3MOXHOCTH TEKCTOBBIMHU IpeaAMEeTHOH
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COBpPEMEHHBIX peIaKTOpaMH, 00J1acTH 3HaHUS;
TEKCTOBBIX ®  KCHONB3YET e criocobeH
peaKTOpoB; COBpEMEHHBIE KOPPEKTHO

e [IOHUMAET IPOrPaMMBb] NpEeICTABUTH
OCHOBHBIE 00palboTKH H uHGOPMAIIHIO B
BO3MOKHOCTH IIpe/ICTaBICHUS rpaguuecKoi u
COBPEMEHHBIX uHpOpMaLIH; MareMaTH4Ye CKoH
HporpaMm e ymMmeeT dopme
o6paboTku H IpeCTaBIATh
peCTaBIeHus pe3yNpTarhl CBOEH
uHbOopMaUH paboTsl

3  Tunosble KOHTPOJbHBIE 32aHHSA

Jima peanu3alliyl  BBIIENEPSYHUCICHHBIX  33/1a4 00ydeHHsI HCIOIL3YIOTCS  CICAYIOIIHIE
MarepHabl:

—  THIOBBle KOHTDOJIbHBIC 3aJaHHS WIM HHbIE MaTepUaslbl, HEOOXOMUMBbIE IS OUCHKHU 3HAHHH,
YMEHHH, HABBIKOB H (MJIH) OMBITa ACSATEIBHOCTH, XapaKTCPH3YIONMX STallBl dbopMupoBaHUs
KOMIIETEHIHIT B IIpoLiecce OCBOEHHA 00pa3oBare/IbHOH MPOrpamMMBl, B COCTABE:

3.1. Tecm:
3.1.1. Tembt mecmogsix 3a0anuii 018 RPAKMUYECKUX 3AHAMUNL:
1) Kunemaruka MOCTYNATeIBHOTO M BPallaTeIbHOTO ABIKCHHUA.
2) JluHamMuKa MOCTYTIaTeILHOTO M BPAIIATEIbHOTO IBHXKCHHA.
3) PaGora, SHEprus ¥ 3aKOHBI COXPAaHEHHA B MEXaHHKE.
4) MonekynspHaas ¢usuka. Knaccuyeckue CTaTHCTHKH.
5) TlepBoe Ha4asIo TEPMOAMHAMHUKH. 301pOLECCHL. Terno&MKoCTb.
6) Bropoe nauasno TepMoauHamuki. Llukist KapHo. DHTpONHSL.
7) DnexTpocTarHKa.
8) ITocTostHHBL 2MEeKTPHUECKUH TOK.
9) MarauTocTariKa.
10) Cuna JlopeHua u cujia AmIiiepa.
11) SIBeHue MEKTPOMArHUTHOH HHIYKIIHH. Pabora u 3Heprus nos.
12) l'apmonuyeckue konedaHus.
13) CBOGOHbIE U BBIHYK/ICHHBIE KOIeOaHHUS.
14) Bounbl. Dddexr omepa.
15) UarepdepeHis cBera.
16) Audpaknus.
17) lonspusauus.
18) TermoBoe U3IyYeHHE.
19) Buemnuit poroadpexr.
20) D dext Kommnrona.
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Ipumep mecmoeozo 3a0anun dnn npakmuueckozo 3anamusn:

KHHEMATHKA IOCTYHNATEJBHOI'O U BPAIATEJBHOTO ABHXKEHHSA
Bapuanr 1
1. MarepuanbHas Touka aBIKercs B miockoctd XOVY 1o 3aKoHy x=at, y=»b/t, tne a u b -
TIOJIOKHUTENBHBIC [OCTOSHHBIE. Ha KakoM M3 NPHBEIEHHBIX HHKE PHCYHKOB IIPaBWIBHO IOKa3aHa

TPAeKTOPUS TOYKH?

Y Y Y
© X © X © X

1) 2) 3)

2. Kakoe M3 MNpeUIOKEHHBIX HUKE ONpeeNeHHit XapaKkTepU3yeT HOPMAIbHYIO COCTABJISIOIIYIO
JHHEHHOTO YCKOpeHHS?
OtBersr:
1) D10 dusuyeckas BekTOpHAs BenHUMHA, XapaKkTepHU3yIOIas ObICTPOTY H3MEHEHHS CKOPOCTH IO
BEJINYHHE.
2) 310 (pHU3HYeCKas BEKTOpHAS BEIHUHHA, XapaKTepH3yrouast ObICTPOTY H3MEHEHHS CKOPOCTH 10
BEJIHYMHE W HAIIPABJICHHIO.
3) 910 dpu3HUecKas BEeKTOpHAs BEIHYHHA, XapakTepHU3yrowas GbICTPOTY H3MEHEHHS CKOPOCTH 110
HalpaBJICHHIO.

-
V. i
t 3. Marepuansnas Touka M aBuxeTcs 1o OKPY>XHOCTH CO CKOPOCTBIO ¥ .
_9

/—:\ Ha puc. 1 mnoxazan rpadux 3aBmcumocts V, or BpeMenn (¥ -
_9
I I
I
]

!

' N v

| CAMHHWYHLIH BCK’I‘Op IIOJIOKUTEIBHOI'O HallpaBJICHHS, VT — [IPOCKIIHA Ha
l 3TO HamparieHue). [Ipy 3TOM BEKTOp MONHOro JMHEHHOro YCKOpeHHUs
TO4YKH M B MOMEHT BPEMEHH t3 Ha PHC. 2 HMEET HAIPaBIICHHE. ..

Pric. 2

Pic. 1
@, paye
M <
1 4. Temo Bpamaercs BOKPYT HENONBHXHOM  OCH.
3aBUCHMOCTB  YIJIOBOH CKOPOCTH OT BpeMeHH @(t) 10
IIpUBEJICHA HA PHCYHKE. YeMy paBHO yIOBOe YCKOpEHHE 2, 1, 2]
TOYKH, HaxXOJMIIEHCS Ha pacCTOSHMM | M oT ocH ' Lo
BpalneHHs? |
i
!

5. CIUIOMHON OHOPOIHKIIA AP KATHTCA 110 TOPH3OHTANBHON MI0CKOCTH Ges npockanb3smannd. ITo
KaKOH TPAaeKTOPHH JBHKETCS LEHTP MHEPLHH Iapa?

OTBeTsl:

1) Ilo okpyxuHOCTH.

2) Io npsamoit, napauienbHOMH IIOCKOCTH.

3) Ilo npou3BONBHO OPHEHTHPOBAHHOM TIPSIMOXA.

4) o cnoxHOM KPHBOIL, OTJIMYHOM OT OKPYXHOCTH.

3.1.2. Tembt mecmossix 3a0anuii O1A 1a6OPAMOPHBIX 3AHAMUIL:
1) KunemaTHka paBHOYCKOPEHHOTO BpalieHHUs
2) Jlunamnka masitauka O6epbexa
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3) Wsyuenue pacupesienenus bonbiamMana

4) OmnpegeneHHe OTHOUICHHA rermoeMkocTei raza MetooM Kiremana-Jlezopma

5) HMzyueHue 31€KTPOCTATHHECKOTO 110715

6) Usyuenue cBOACTB AHIEKTPHKOB B [OJIE IVIOCKOrO KOHACHCATOPA

7) HsMepeHue yAeApHOTO 3IEKTPHYECKOT0 CONPOTHBICHHA METAJIIOB

8) M3ydyeHuHe MarHMTHOTO MOJIA KPYTOBOTO TOKA

9) OnpezeneHue yIeIbHOI0 3apsiia ACKTPOHA METOIOM MAarHeTpoHd

10) HzyuerHue 3aTyXaroHX 31eKTPOMArHUTHBIX KonebaHuH

11) Wsyuenne HHTEPQEPEHLHH NA3EPHOTO H3TYUCHUA. OnpiT FOHTa

12) Uzyuenne aqudpakiyH JasepHOro U3ayIeHUuA OT eI H HUTH

13) V3ydeHue 3aBUCHMOCTH SHEPreTHIECKOH CBETHMOCTH CEpOro Tefla 0T TEMIEpaTyphl

14) Buemnuit poroddpdexr. MsyyeHue 3akona CroeToBa U IpoBepKa GOpMy bl
D#HIITeHHA

Ipumep mecmo6ozo 3a0aHUA ONA 1AOOPAMOPHO20 3AHAMUA:

OIPEJEJEHME YIEJIBHOI'O 3APSAJA DJIEKTPOHA METOJ0OM MATHETPOHA
Bapmnanr 2

1. TTo kaKoii TPAGKTOPHH IBIKETCS B 00IIeM Ciiydae 3apsukeHHas YacTHIA B OMHOPOLHOM
Mard|uTHOM 1ose?
Orsethl: 1) 110 mpsamMoit; 2) mo mapa6ose; 3) mo runepbone; 4) [0 CHUpaiH; S) 0 OKPYKHOCTH.
2. TlapauiensHo MpsiMOMY MPOBOHUKY Ha HEKOTOPOM pacCTOAHHH
OT Hero, ABHIKETCA CO CKOPOCTBIO ¥ 9EKTPOH. YKa3aTh Ha PUCYHKE
HarpapyieHue CUiIbl JIopenia, NeHCTBYIOMEH Ha SIEKTPOH, eCIIH 0
IIPOBOJIHUKY IYCTHTH TOK 1.

3. TpH YaCTHIEI ¢ OJJUHAKOBRIMH MaccaMH U 3apsjiaMHu BJIETAOT B
OJIHOPOJHOC MarHUTHOC I10JIC C pa3sHbIMH

o CKOPOCTAMH, KaK [10Ka3aHo Ha pucyHke. lIpudaém 07 <v2 <03 Kax
U4 COOTHOCATCS MeXKIy coboit uxX nepuoxsl Bpamenus 17?7
7 g
o & 4
9 a9 49 Omers: )T <T;<Ty, 2)Ti>T2>Ts 3)Ti=T:=Ts

4) Jlnst oTBETA JAHHBIX HEOCTaTOuHO.

4. MUKpOYACTHI[B! BIETAIOT B OZIHOPOJHOE MATHUTHOEC TIOJIC C
[TOCTOSHHOM CKOPOCTHIO, KaK MoKasaHo Ha pucyHke. Kako# 3apsn

._' q
B 1
f.i/ HMEIOT 4aCTHIIbI?
q:
‘\

a)q=+q; 06)qQ@=+q B)g =+
Nq=-¢ OHQ=-¢G ©e)dq~-q
K =0; 3)@=0, mWqp=0

Ortsersl: 1)a,6,8;, 2)L e 3) K, 3, H 4)a,e,3; 5)B,1,3; 6)0, K, H.
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5. Kakoe U3 IpUBEIeHHbIX HIKE BBIDOKEHHUH IIpeNCTaBIIsieT coboii cuy, JNEeACTBYIOLIYIO Ha
TIOIOKHUTENIBHO 3aPSKEHHYIO YAaCTHILY, ABHKYLIYIOCH O/XTHOBPEMEHHO B JJIEKTPHYECKOM U MAarHUTHOM
IosaX?

1y F =qE+q[§,5} 2 F =qE +q[5,§} 3 F = qE+q(B,5}
4) ﬁ = qE+q(5,§)
3.2. Tembr Konmponsuuix pabom:

1) Mexanuka

2)  MonekynsipHas Gpusuka M TEpMOIHHAMHKA
3)  Dnekrpocratuka

4)  Dnextpuyeckuii Tox

5)  DnexTpoMarHeTH3M

6) KoneGanus u BoaHBI

7)  Onrtuka

8)  TemsoBoe usnyuenue

Ipumepsr konmponvusix pabom.

Buaer 10
Monexynsipuas ¢puzuka n diaekrpocraruxa

1. Cpennas kBampatuunas cKopocTs MOJICKYJT HEKOTOporo rasa pasxa 500 m/c. JlaBieHue rasa
pasto 10’ TTa. Haiita B CY mioTHOCTS rasa NIPH 3THX YCJIOBHSX.

2. I'a3006pa3Hblil BOMOPOI, HAXOMMBINMICS IpH HOPMAJIbHBIX YCJIOBHAX B 3aKPBITOM COCY/e
00vEMOM 5 11, oxutaunu Ha 55 K. Haitte 8 CH u3sMeHeHue BHYTPEHHEH 3HEPrud rasa.

3. Boznopon, 3aKiTI0O4eHHBII B COCYIE ¢ TIOBHKHBIM IIOpIIHEM, coBeplIaeT NpsaMoi uuki Kapro.
Haiith B mpomentax k.nm.ja. muxma, eciu IpH annabaTHYeCKOM pacllMpeHHH NaBjeHHe ras3a
YMEHbIIaeTcs B 2 pasa.

4.B BepuMHAX NPABUJIBHOTO INECTHYTOJLHHKA CO CTOPOHOM 2 CM NOMEIMAIOTCA TOYeYHbIE
3apsiibl OIMHAKOBOH Bennuunbl 6 KU1 Haiitu HanpskeHHOCTS MOJs B LIEHTPE IIECTHYTOJbHHUKA IIPH
YCJIOBHH, YTO 3HaKH COCEHHX 3apsI0B MPOTHBONOIOKHEL. OTBET 1aTh B exunmnax CU.

5. HaitTn MakcHManbHBIN TOTEHIHUA, 110 KOTOPOTO MOXET OBITh 3apskKeH MeTaIMYeCKuit map
panuycoM 1 M, ecitt IpH HOPMAJIBHOM JIaBJIEHHH Pa3psl B BO3J[yX¢ MPOUCXOMUT IIPH HANPSIKEHHOCTH
o 30 kB/cMm. OTBeT gath B MeraBoJibTax.

bunaer 19
Konebanus u BosnbI

1. Marepnanbiass  Touka  Maccoit 0,2 kr CoBepmiaeT  KOJI€OaHHA IO  3aKOHY
S(#) = 0,2c0s(3001+2) (m). Omnpenenute B kH aMIUTHTYZIHOE 3HAYeHHE CHIBL, AEHCTBYIOLIEH Ha
MaTepHaNIBHYIO TOUKY.

2. DHeprus KOHZEHcaTopa B KoJieGaTeIbHOM KOHType B KaKOH-TO MOMEHT BpPEMEHHM paBHA
2,5 Jx. PoBHO 4epe3 mepHOJL SHEPTHS 3TOTO KoHJeHcatopa paBHa 2,4 J[x. Uemy paBHa 106poTHOCTS
K0J1e0aTeIbHOr0 KOHTypa?
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3. MarepuajbHasi TOYKA COBEpINAET IapMOHHYCCKHE xonebanust ¢ uacroro 0,5 T'm. B
eHT TOYKA HAXOIMIACh B IOJOXCHHH DPaBHOBECHA M [BHIanach CO CKOPOCTBIO
20 cM/c. OnpeienuTh B CM aMIUTHTY Ay CMEIICHHS TOYKH.

4.B cucTeMe IIPOMCXOIAT 3aTyXarollHe KOJICOaHMA. 3a Bpems, B TE€YCHHE KOTOPOro
cosepmaercs 100 xojebanui, aMIIUTYa YMCHBIIACTCA B 2,72 paza. OnpeenuTh T0rapupMHUICCKHM

HadyaJILHBIE MOM

13

JeKPEMEHT KoJ1eOaH .

5.B BaKyyMe BIOJbL OCH X pacnpoCTpaHsoTCa JIB€ MJIOCKHE OJHHAKOBO [I0JIIPH30BAHHBIC
3JIeKTPOMArHuTHbBIC BOJIHBL, JIEKTPHYECKHUE COCTABJISIIOIUE KOTOPBIX H3MEHAIOTCA 11O 3aKOHY

E, = E, cos(t — kx) u E, = E, cos@! — kx +9).
HaiiTy cpejiHee 3HaueHMe IUIOTHOCTH MOTOKA SHepruH. PacuéT MpoM3BECTH Ui aMILIHTY/IbI E,

pasHoit 210 B/M, 1 pasnoctH da3 ¢ = /4.

3.3. Tembl KONIOKGUYMO8:

D
2)
3)
4)
5)
6)
7)

MexaHuka;

MonekynspHas GU3HKa 1 TCPMOJHHAMHUKA;
D1eKTpOCTaTHKA,

DIeKTpPOMarHeTH3M;

Konebauus 1 BOJHEI,

BosnoBas oNTHKA;

TerutoBoe u3ydeHHE U CBOMCTBA KBAHTOB.

3.4. Cnucok uHOUBUOYAIbHBIX MEOPHECKUX 3A0AHII:

1)
2)
3)
4)
S)
6)
7)
8)
9)

KuHemaTHKa MaTepHaAIbHOM TOYKH.
JlMHAMHKa [HOCTYIIATEILHOTO JABHKCHHMS.
JIMHAMHKA BpallaTeJIbHOro JBHKEHUA.
PaGora u pHeprus. 3aKOHbI COXpaHEHH.
Knaccuueckue CTaTHCTHKH.
TepMoaHHAMHKA.

3akon Kynona. HanpsykeHHOCTB.
[Torenuuan u padorta.

MeTanapl 1 JADICKTPHUKHA B 3JIEKTPOCTATHYECCKOM MOJIC.

10) MaruuTocratuka.

11) JBrxeHue 3apsaa0B H TOKOB B MArHUTHOM IOJIC.

12) DnexkTpoMarHuTHas HHIYKIHA.

13) Konebanus.

14) Bonnsl

15) HUnrepdepeHuns.

16) Judpaxnus.

17) TennoBoe H3JIy4eHHE.

18) Buemmnuii poroaddext. Dddexr Komnrona.

Hpumep unoueuoyalbHo20 MBOPHECKO20 3a0auuA:
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HOTEHuﬂa.ﬂ H paﬁoTa JIEKTPOCTATHYECKOI 0 MOJIsk

buner 5

1. DJ1eKTpoOH, ABHIasch U3 COCTOSHHUS MOKOA B IEKTPHYECKOM TI0JIe, AOCTHT ckopoctH 1,5-10°
Kkm/c. Kakylo pasHOCTE 10TEHIMATOB MpOLIEn JNIEKTPOH?

2. Meraynnmyeckui wap paguycom 61 MM u ¢ IOTCHIHAIOM 469 B oKpyxaroT He3apskeHHOH
chepuyeckort 060s10uKoit paguycom 452 MM, Kakum OyzeT noTeHLMAaN Wapa I0c/e TOro, Kak oH Oyner
COCIIMHEH ¢ 000I0UKOH?

3. JIBa TOYEUHBIX 3IEKTPHIECKHX 3apsna 56 HKi u 10 uKU1 Haxonsates B Bo3yxe Ha pPacCTOsSHUM
42 oM apyr or apyra. OmpenenuTth NoTeHIHAT II0JI, CO37aBaCMOr0 3THMH 3apsA/laMH B TOUKe,
Haxojamencs Ha pacCTosHuH 60 M OT mepBoro 3apsiza U 61 cM ot BTOPOTO.

4. Panuychl IBYX NpPOBOISIHX KOHLIEHTpHYeckHX chep 44 oM um 232 oM. Ha xaxioi
PaBHOMEPHO pacnipenenéH 3apsa 277 K. Haiitu pasHocTs notennuanos Mexay chepamu.

5. BeCKOHEYHO JUIMHHBIN MPSAMOit IIPOBONAMIMA MHIMHAD pamuycoM 1521 MxM paBHOMEpHO
3apsDKEH € JIMHEHHOM IIOTHOCTHIO 3apsifa 8 HKi/M. Onpenenuts Pa3sHOCTh MOTEHIHATIOB JIBYX TOYEK
9TOrO NOJIA, HAXOMANMXCS HA PACCTOSHUK 44 MM 1 261 MM OT IOBEPXHOCTH HHJIMHIpA.

6. OnpeieIuTh MOTEHIMAT HA PACCTOAHAM 31 MM OT ocH ONHOPOIHOrO GECKOHEYHO IJIMHHOTO
AHIICKTPHICCKOTO CTEepXHA (¢ = 15) pamuycom 15 MM, ecnu CTEPXKEHb 3apshKeH ¢ OOBEMHOM
moTHOCTBI0 20 MKK/M®. TToTermman Ha ocu CTEPIKHS IPHHATE PaBHBIM HYJIIO.

7. IloTeHUMan 3MEKTPHYECKOrO TONS HMeeT BHI: ¢ = 10(x* +y*)+20z* (B). Haiftn momyms
HANPHKEHHOCTH I10JIA B TOUKE C KOOPMHATAMHE: X =544 cM, y=261cM,z=374 cm.

Hurepdepenuns
Buser 12

1. BBIYHCIIHTE B HM [UTHHY CBETOBOMH BOJIHBI B OIBITE C Gunpusmoit OpeHens, eciM PacCTOSHHE
MEXIy MHAMBIMH H300pa)XeHHSIMH HCTOYHHKA CBeTa paBHO 1,22 mM. Ha 3KpaHe, pacIloNoKeHHOM Ha
PacCTOAHHA 1,5 M OT HCTOYHHKA CBETa, HAGIIONAIOT CBETNIBbIE M TEMHBIC HOJIOCHI, OTCTOSIIIHE APYT OT
napyra Ha 0,38 mm.

2. B onsrre IOHra onHa u3 mesteii 3akpsITa CHEEM unbTpomM, a Bropas — kpacHeM. Byzer s
TIpH STHX YCIOBUAX HAOIONATCA HA dKpaHe HHTepdepeHIHOHHAS KapTuHa?

3. Ilpo3paunas miénka TommuHON 5,804 MKM 13 MarepHana ¢ mokasareneM npenomieHus 1,49
OCBCINACTCA PACCEAHHBIM COJNHEYHBIM CBETOM. MOKHO JIH, paccMmarpuBas IUIEHKY B OTPaXKEHHOM
CBETe, HabMI0IaTh HHTEPPEPEHIHOHHYIO KApTHHY?

4. B To4Kax 4 u B HaXONATCSA KOT€PEHTHBIE HCTOYHHKH CBETOBBIX BOJIH C JUTHHOH BOJIHBI 659 HM.
Ha ckonbko pagman usmenuTcs pasHocTs $ha3 KonebaHumit, OPHXOJANIHX B TOUKy O, ecnu Ha mytH 4O
IOMECTUTE TIJIEHKY ToMmuHOR 1,652 Mxm? ITnéHKa HM3roToBieHa H3 Marepuanga ¢ Iokazarejaem
npenoMiienus 1,48.

5. HaliTi B HM HaHMEHBIIYIO TOMIMHY MBLIHOM IEHKH, IIpU KOTOPOM MOTYT CTaTh 3aMEeTHBIMU
HHTeP(epeHIHOHHBIE [IBETA IPH PACCMATPUBAHHH IEHKH TI0[ yroMm 75 rpaa. k nnéuke. ITokazarens
TIPEIOMTICHHS MBUILHOH JKHIKOCTH paBeH 1,34, BHAMMEIA CBeT NeXHT B jauanasoHe ot 476 HM 10
634 um. Habmonenne Benercs B mpoxomsiiem cete. OTrer OKPYTJIUTB JI0 UEJIOT0 YHCIA.

6. OnpenenuTs NPeTOMISIOIIMA YO CTeKISHHOTO KIHHA, eClH IIpH HOPMAaJIbHOM INMajJeHHH Ha
HEro MOHOXPOMATHHYECKOTO CBETa C JUTHHOH BONHBI 457 HM 4HCIIO HHTepdEpEeHIHOHHBIX MOJocC,
NPUXOISAIIHXCA Ha 1 cM, paBHO 19. [lokasarenb mpeioMiIeHHs CTEKIA [UIsl YKA3aHHOM JUTHHBI BOJTHEI
1.5. OtBet nare B cexynnax. [Ipunsts, yto 1 pamman paseH 2-10° cex.

7. JIns yMeHBUIEHHS NOTEPh CBETAa M3-3a OTPAXKEHHS OT [TIOBEPXHOCTH CTEKJIa IOCHEIHEE

TIOKPBIBAIOT TOHKHM CJIOEM BEIECTBa C IIOKA3aTeNeM NPETOMIEHHS, PaBHBIM 1, TJIe 7 MOoKas3aTels
IPEJIOMIIEHHS CTeKIa. B 9TOM ciydae aMIUIMTYZBl CBETOBBIX KoJeOaHHH, OTPAXEHHBIX OT OOeHX
NIOBEPXHOCTEH CJI0S, OAMHAKOBBL IIpM Kakod MHUHHMAIBHON TONIIMHE CIOS OTpaXarenbHas
CIIOCOOHOCTB CTEeK/Ia B HAIIPABJICHHH HOpMaH Oy/IeT paBHA HYIIO VIS CBETA C JUTHHOI BOIHBI 434 HM?

[Tpunsares n=1,5.
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3.5. Cnucox naéopamopmsix pabom:

3.6. Tembl 017 camMocmoAmenbHou pabomsl:

3.7. Cnucok 3K3aMeHayUOHHbIX 60RPOCOB:

o

© N R

9.

1) Jusamuxa masTHHKa O6epbexa
2) Msyyende TepMOJAMHAMHYECKMX ITPOLIECCOB
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3) W3yueHue CBOMCTB AMDIEKTPUKOB B IOJIE [IOCKOTO KOH/IEHCATOPA

4) WsydyeHue 3aTyXalOLIMX dIEKTPOMArHHTHBIX koneGanui

5) Msyuenne nHTEp(EPEHIHH JTA3CPHOTO H3TYICHHA. OneiT IOHTa
6) Bremmnuit poroapdexr. Mzyuenne 3akona CrosieToBa H HpoBepka GpopMyisl JHHIITEHHA

1. KuneMaruka.

2. JlunamMuKa IOCTYTATEIBHOTO JIBUKCHHS.
3. JlunaMmKa BpallareabHOro JBMKCHHS.

4. MonexynspHas QU3HKa.

5. Kitaccuyeckue CTaTHCTHKH.
6. TepMoaHaAMHKa.

7. DnexkTpocTaruka.

8. ITocTosiHHBIH TOK.

9. MaruuTHOE I0JIe B BaKyyMe.

10. MarguTHoe IoJe B BEIIECTBE.

11. YpaBuerus Maxkcaeinna.
12. Konebanus.

13. BonHsl.

14. BonHoBas ONTUKA.

15. KsaHTOBas ONTHKA.

1 Cemectp.

Kunemarrka. HopMaibHOE B TAaHTCHIIHATIBHOE YCKOPECHUE.
KuHeMaTyKka BpamarenbHoro JpmwkeHds. CBsi3b  MEXIY

YCKOPEHUAMHU.
Junamuka. 3akoHsl HetoToHa.

I[BI/I)KCHPIC CHUCTEMBI MaTCPHATIBHBIX TOYCK.

YIJIOBBIMH M JIAHCHHBIMH

OcHOBHOE YpaBHCHHC IUHAMHKH IIOCTYNaTe/IbHOT'O JABHIXKCHHUA HpOH3BOHI>HOI71 CHCTEMBI TCJI.

Cuiibl B MEXaHHKE.
Kunernyeckas SHCPIHA.
PaGora 1 MOLIHOCTD.
KoncepBaTuBHBIE CHIIBL.

10. [TorennuaibHasg SHEPrHUs.

11. CBSI3b MeXILY NOTEHIHAILHOH dHEPTHeH H CHIIOH.
12. OCHOBHOE ypaBHEHHE JHHAMHUKH BpAIIATEIBHOIO

TOYKH.

JBUXXCHHS OTHOCHTEJIBHO HCHOIIBH)KHOﬁ

13. VpaBHeHue MHAMHKH BPAIIATEIbHOTO ABHIKCHHS OTHOCHTEIBLHO HEITOABHKHON OCH.
14. MOMEHT HHEPITHH.

15. Kunetrdeckas YHEPIHs BpAIAIOLIErocs Teia.
16. PaGoTa BHEITHUX CHJI IPH BpallleHHH TBEPAOTO TENIA.

17. 3aKOH COXpaHEHHS MEXaHNYECKOH IHEPIHH.
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. Ynap abcomoTHO yIPYTHX H HEYIPYTHX TE/ ¢ TOYKH 3pEHHs 3aKOHOB COXPaHEHUSI.

- 3aKOH COXpaHEHHs MOMEHTA HMITYJIbCA.

. YpaBHEHHE COCTOSHHA MAEATBHOIO r'aza (YpaBuenne Menneneesa-Knaneiipona).

- Masnenue. OCHOBHOE YpaBHEHHE MOJIEKYIPHO-KHHETHUECKOH TEOPHH.

. Temneparypa.

- BHyTpennss sneprus. Temora u pabora. IlepBoe Haya10 TEpMOIMHAMHKH.

. Cropoctn rasoseix Monekyn. Onsit [ltepua.

Pacnipenenenue Monexy: rasa no ckopocrsm. OyHkuus pacnpeznenenust Makcsesua.

HauGonee BepostHast, cpesiasia KBajpaTHIHas u CpeHsis apuMeTHIECKast CKOPOCTH MOJIEKYII
raza.

Pacnipenenenne Makcsenna no 3HaYeHHSM KHHETHYECKOI SHEPIHH.

®opmysa MakcBesiia Ul OTHOCHTENBHBIX CKOPOCTEii.

Bapomerpuueckas popmyna.

Pacnpenenenue Bonsumana.

Tenno&mxocts raza. opmyna Maitepa.

M3oxopuueckuit npouecc.

H3o6apuueckuit nponecc.

Uzotepmuyeckuii nmponecc.

Anuabaruyeckwuit mponecc.

ITonmutponmyeckne mporeccer.

OGparumsri nukn Kapro.

Heo6parmmenii ki Kapso.

DHTpONHS.

Vi3sMeHeHre SHTPOHH 1K 0GPaTHMBIX H HEOGpPaTHMBIX npoleccax.

BTopoe Hayano tepMoguHaMuKH.

CobonHas 1 cBa3aHHas sHeprust. OU3HYECKHi CMBICT SHTPOIHH.

CrarucTHYecKHit CMBICI SHTPOIHH.

Tpetbe Haya0 TepMOIMHAMHKHY.

ONeKTpHUYEeCKHH 3apsif. 3aKOH COXPaHEHHS BIIEKTPUYECKOTO 3apsiia.

BsaumozielicTBHE 3MEKTPHYECKUX 3apsI0B B Bakyyme. 3akoH Kynona.

Onexrpuueckoe noje. Hanpsoxéauocts 3NEKTPHYECKOro noss. CHIOBBIE JINHUH.

I IpUHUKMI CYTIEPIIO3UIIH AEKTPHYECKUX MOJTEH.

Ilone numoss.

Teopema Octporpasckoro-I'aycca mis BekTopa HanpsOKEHHOCTH NMEKTPHYECKOTO OIS

lone GeckoHEUHOMH OXHOPONHO 3aPSKEHHOM MITOCKOCTH.

[Tone nByx paBHOMEpHO 3apsHKEHHBIX ILIOCKOCTEI.

[Tone GeckoHeurHoro 3apsHKeHHOTO LUIHHIpA.

Tone cepryeckoit mpoBoasme MOBEPXHOCTH.

Ione o6péMHO-3apshxeHHOr0 mapa.

- Muddepennuansras popma reopemst ["aycca.

. [Totennuan. Pabota cuit 2eKTPOCTATHYECKOTO IO,

- DHEprus B3aHMOICHCTBHA CHCTEMBI 3aPAI0B.

- CBsI3b MEXIY HATIPSHKEHHOCTBIO 31EKTPOCTATHYECKOTO OIS H IOTEHIIHANIOM.

. Pa3HOCTb NOTEHIMAIOB MEX Ty TOYKAaMH 0111, 06Pa30BAHHOTO 6ECKOHETHO 3apsKEHHOM

IIOCKOCTBIO.
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61. Pa3HOCTD NIOTEHIMAIOB MEX Y TOUKaMH 110J1d, 00pa3oBaHHOIo ABYMs OeCKOHEUHBIMH
3apsKEHHBIMU IJIOCKOCTSAMH.

62. Pa3HoCTb MOTEHIIMAIOB METY TOUKAMH 1051, 00Pa30BaHHOIO OECKOHEUHBIM 3aPsHKECHHBIM
JUTHHHBIM LIATIHHIPOM.

63. Pa3HOCTD IOTEHIIHATOB MEXLY TOUKAMH OIS, 00Pa30BaHHOTO 3apsKCHHOM IIyCTOTENON
cepoil.

64. Pa3HOCTD MOTEHIMAIOB MEXKIy TOUKAMHU MOJISI BHYTPH 00BEMHO-3apAKCHHOIO [Mapa.

65. LTupKynaums BeKTOpa HANPSHKEHHOCTH SNEKTPOCTATHIECKOTO MOJIA.

66. INosspu3anus JU3ICKTPUKOB.

67. CerHETOTEKTPHKH.

68. BeKTOp MEKTPHYECKOr0 CMEIICHHS (JIEKTPHIECKas WH(YKIIUS).

69. IToToK BEeXTOPA EKTPUYECKOTO CMEIICHHUA.

70. Usmenenue BextopoB E u D Ha rpanune paszaena AByX THIICKTPUKOB.

71. PactipeneiieHue MMEKTPHUECKHUX 3apsJ0B Ha IIPOBOTHHUKE.

72. HanpsEHHOCTB 101 BOIM3H NOBEPXHOCTH 3aPSIKEHHOTO NPOBOTHUKA.

73. CBOWCTBO 3aMKHYTO# [IPOBOAAIIEH 000JIOUKH.

74. DNeKTpOEMKOCTE.

75. Konnencaropbl. CoequHEHHE KOHIEHCATOPOB.

76. DHeprus 3apsHXKEHHOr0 MPOBOAHHKA.

77. Dueprus 3apsLDKEHHOTO KOHJICHCATOPa.

78. Dueprus 3JIEKTPUYECKOTO MOJI.

79. TloCTOSHHBIH MEKTPHYECKHit TOK. DIeKTpHUeckuii TOK. [ITOTHOCTD TOKA.

80. VYpaBHeHHE HENPEPHIBHOCTH.

81. DieKTpOIBIXKYIIAs CHIIA.

82. O606meEnHbH 3ak0oH OMa U1 HCOAHOPOJAHOIO y9acTKa LeIH.

83. Passerenénnsle nenu. [Ipasuna Kupxroda.

84. MomHocTh Toka. 3akon Jxoyns-Jlenua.

85. Crarmieckoe MArHWTHOE TI0Jle B BakyyMe. BeKTop MarHHUTHOH HH/IYKIHH.

86. 3axon buo-Cagapa-Jlarmaca.

87. MarauTtHoe noJse NpsMoro Toxa.

88. MaruuTHOE 10JI€ KPYTroBOrO TOKA.

89. MarguTHOe [10JIe ABHIKYIIEroCs 3apaia.

90. 3axon Ammepa. Cuia, IeHCTBYIOIIAs HA IIPOBOAHUK C TOKOM B MarHUTHOM IIOJC.

91. KoHTyp ¢ TOKOM B MAarHUTHOM IIOJIE.

92. Cuna Jlopenua.

93. JIBuKeHHe 3apsDKEHHOH YaCTHIB! B OJIHOPOIHOM MarHUTHOM HOJIE.

94. Doddext Xowna.

95. Ilupkyasuus BEKTOpa MArHUTHOH HHAYKIHH.

96. MarnuTHoe [oJIe COJCHOUA.

97. MarsuTtHoe 110Jie TOpou/a.

98. PaboTa I10 NepeMEIeHHIO IPOBOIHMKA U KOHTYPa C TOKOM B MATHUTHOM MOJIC.

99. MaruuTHOE o€ B BerecTse. HaMarHH4eHHOCTh U HANIPSUKEHHOCT MATHUTHOTO MOJIA.

100. MarHuTHBlE MOMEHTBI DJIEKTPOHOB K aTOMOB.
101. JilmaMarHeTusm.

102. [TapamMarHeTH3M.

103. CoiicTBO (eppOMardMTHHIX MarepHasioB.
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104
105
106

125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.
146.
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. MarnuTomexanuyeckuii apdexr.

- Ilpupona crionTannol HaMarHuueHHOCTH (beppoMarneTHkos.

. Ilpenomnenue Bexropos E u H ua I'PpaHHLIE pa3jienia IBYX OAHOPOIHBIX MATHETHKOB.
107.

108.
109.
110.
111
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.

SIBnenue anexTpoMarHuTHON MHIYKIHH.
DNEKTPOABHXYIIAs cHa (3.1.¢.) HHIYKIHUH.

IIpupona sBneHUs 3eKTpOMAarHUTHOM HHIYKIHH.

Bruxpessle Toxn (Toku ®yko).

SIBrIeHHE CAaMOMH IYKIIUH.

Bzaumuas uuykims.

OHEprHst MArHUTHOTO TOJIA.

Buxpesoe anexrpuyeckoe nosne.

Tok cMemenus.

VYpaBHeHust Maxkcpesnna.

CKOpOCTE pacnpocTpaHeH st eKTPOMArHHTHOTO HOJIS.
PeisTHBHCTCKAs TPAKTOBKA MArHHUTHBIX SBJICHU.

["apMoHnUYeckue koneGanus u ux XapaKTEePUCTHKH.

OcHOBHOE ypaBHEHHe IUHAMHUKH rapMOHHYECKHX KojeGanmit. I ApPMOHHUYECKHH OCIHILIATOP.
Maremarnueckuii MasTHUK.

Dusnyeckuii MasTHHUK.

Ipy>XHHHBIH MasSTHUK.

IIpencrasnenne xoneGanuit mocpencrsom BCKTOPHBIX JHarpaMM (METO]] BEKTOPHBIX
HarpamMm).

CroxeHHe rapMOHMYECKUX KOJIeGaHmit HalpaBJICHHBIX BJIOJIb OJHOU MPSIMOI.
Buenus.

CrioxeHHne B3aUMHO NIePIIeHIMKYISPHBIX KONeGaHH i, @uryps! JIuccaxy.
CBoGoaHble 3aTyxarouine MEXaHHYeCKHe KONeOaHus.

XapaKTepHCTHKH 3aTyXalOMHX KOJleGanuii,

BrIHYX/IeHHBIE MEXaHHYECKHE KOJeOaHus.

DIeKkTpu4ecKue KoeGanus. KBazucranuoxapusie ToxH.

CBoGoaHBIC IEKTPOMArHATHBIE KOJNEOAHUS B KOHTYpe 6€3 aKTHBHOTO COIIPOTHBIICHHSI.
CBoGoaHbIe 3aTyXaromue deKTPHUECKHE KOJTeOaH s B KOHTYpe.
BrIHyX/IeHHBIE alIeKTpHYEcKHe KOTeGaHus.

Pacripoctpanenne Boiu B ynpyroif cpese.

YpaBHEeHHS IUIOCKOH U chepHueckoil BOJH.

I'pynnosas ckopocTs.

Hanoxenue (naTepdepennns) Bonn. CTosqHe BOIHEL

OHeprHs ynpyros BOIHEL.

3ByK.

Dpdexr Jormnepa 1uis 3ByKOBBIX BOJIH.

BonHoBoe ypaBHenue.

ONeKTPOMArHHTHEIE BOJTHBL.

Onruuecknii sdpdexr Jomepa.

OHeprus 3MeKTPOMArHUTHOH BOJIHB.

VIHTEHCHBHOCTB 3JIEKTPOMArHUTHOMN BOJTHBL

2 Cemectp.

CornacoeaHa Ha noprtane Ne 6042



= 0 0 N O Wk N

12.
13.

14.
15.
16.
17.
18.
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22.
23.
24.
23.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41
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OTpaxceHHE U IPETIOMJIEHHE JMEKTPOMATHUTHBIX BOJIH OT IPaHHILEL pasjesa IByX OJHOPOJIHBIX
JIHOJIEKTPHKOB.
WutepdepeHins ceeta.
upuna nosoc HHTEpHEPEHIIH.
KorepeHTHOCTbD.
Meton IOnra.
HuTepdepeHius PH OTPOKEHHUH TIPU OTPAKCHHH OT TOHKOM I1PO3pPa4YHOH IJIACTHHKH.
Untepdepenius OT ITACTHHKU TIEPEMEHHOH TOJIINHEI (kJIMHA).
Konsua Hetorona.
MHuorony4esast HHTEP(EPECHIIHA.
. [Ipumenerne HHTEPPEPCHLINH. Unurepdepomerpnl. IIpocBeTieHHe ONITHKH.
UntepdepeHIMOHHbIe 3epKana U GUIBTPEL
. ludppaxuus ceta. [puHIUn [oiirenca-OpeHens.
Metox 308 @penerns. 30HHAsA MIACTHHKA.
['padurdeckoe BEIYHCICHHE PE3YIBTHPYIOMIEH aMILTHTY/IbI (MeTO/1 BEKTOPHBIX [(HarpamMM HIIH
cnupais Openens).
Judpakius Ha KPYIIIOM OTBEPCTHH M HENPO3PATHOM JIHCKE.
Jlndpaxuus B napaiebHbIX JTydax (nuppakus Opayrrodepa).
Judpakius OT HIETH.
JiuppakuuoHHas pelIeTKa.
CrexTpaibsHOe pasiioxkenue. Pazpernaromas CIIOCOOHOCTD PEIIETKH.
Judpakiys Ha IPOCTPAHCTBEHHBIX PEIICTKAX. JTudpaxims peHTIeHOBCKUX JIy4eH.
Tonorpadus.
EcrecTBeHHBIH U IIOISPU30BAHHbIH CBET.
[Tonapu3anys MPH OTPAKECHUH H IIPEJIOMIICHHH. 3akoH bprocrepa.
[Tonsipu3arus MPA IBOHHOM JTy4eTpeTOMICHAH.
3axon Mamoca.
MHaTepdepeHnns NoIAPH30BaHHBIX BOJIH.
HckyccTBeHHOE IBOHHOE JIyUeTIPENIOMIICHIE (MCKYCCTBEHHAS aHH30TPOIIHA). Dddext Keppa.
Bparienue I0CKOCTH TIOJPH3alHH.
Jlucniepcus ceera.
DjieMeHTapHas (KIacCH4eCKas) TeOpUs NUCIEPCHH.
[TomoleHue CBETA.
PaccesiHue CBETa.
Uznygenne Basuopa-HYepeHkoBa.
TermoBoe u3nydenue. 3akoH Kupxroda.
3akon Credana-Bonplmana. 3axoH cMererms Buna.
®opmyra [Tnanka.
Brewnui PoTo3PPEKT.
doronsl OnsrT bote (METO/ COBNANCHHUH).
Do dext Komnrona.
TopMO3HOE PEHTTEHOBCKOE U3y IECHHUE.
XapakTepuCTHIECKOE PEHTTCHOBCKOE H3J1yuCHHE.
. JlaBnenue csera.
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4 Meroanyeckue Matepuanl
Cornacuo mynkry 12 paGoueit mporpamMmol.

1. OcnoBHas suTeparypa:
1. Capenver U.B. Kypc o6rmei usukn: yuebuoe nocobue s BTy30B: B 3 T —7-e u3n.,
crepeotun. — CII6.: Jlans, 2007.
T. 1: Mexannka. Mosnekynspras dusuka. — 432 c. (B 6ubmorexe — 155 ax3.).
T. 2: Dnexrpuyectso u MarseTssM. Bommbl, Omruka. — 496 c. (B 6ubmotexe — 148 5k3.).
T. 3: KBantoBas ontuka. Atomuas $usuka. Gusmka TBEPIOTO Tena. UMK ATOMHOTO snpa u
SNIEMCHTApHBIX YacTHIl. — 317 c. (B 6ubnmorexe — 151 3K3.).
2. @pum C.3., Tumopesa A.B. Kypc o6meit $usuku. B 3-x TT. [DnexTponnbiit pecype] — CII6.
Jans, 2009.
T. 1: ®usuueckue 0CHOBBI MEXaHHKH. MonekynspHaas pusuxa. Konebanus u somsr, — 13-¢
u3n., crepeotun. — CII6.: Jlaas, 2009. — 480 ¢. Pexum Aoctyna on-line ¢ KOMIBIOTEPOB
TYCVYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=416.
T. 2: DnexTpudeckne U a1eKTpOMarHeTHYeCKHe SBICHHS. — 12-¢ u3a., crepeorun. — CII6.:
Jlanp, 2009. —528c. Pexum nocryna  on-line ¢ xommerotrepor  TYCVP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=418.
T. 3: Onrruxa. Atomuas ¢usuka. — 10-e u3g., crepeoTHil. — CII6.: Jlans, 2009. — 656 ¢. Pexxum
JocTyna on-line c KOMIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=419.
3. 3ucman I'A., Tonec O.M. Kypc o6meii ¢usuxu. B 3-x Tr. [DneKTpoHHSBIH pecype] — CII6.:
Jlans, 2007.
T. 1: Mexannka. Mosnexynapras ¢usuka. KoneGanus 1 BONHEL — 7-e u3n. — 352 ¢. Pexum

JIOCTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=505.
T.2: DnexTpuuecTBO H MarHeTHsM. — 7-e W31, — 352 c. Pesxum Jnoctyna on-line:

http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=151 ¢ koMIeroTepoB TYCVYP.
T. 3: OnTuka. ®usrka aToMOB U Mostekyit. GU3nka aTOMHOTO A1pa ¥ MHKPOYACTHIL. — 6-¢ M3,
-512c¢. Pexum JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pl1 id=508.

2. lononuTenbHas MTeparTypa:

1. Cagenpen H.B. C6opHUK BONPOCOB 1 3a1a4 1o o6meit ¢usuke. [DnexrponnsIit pecype] — 5-
¢ u3a., crepeorun. —CII6.: Jlams, 2016. - 292c¢. Pexum Joctyna  on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=71766 ¢ koM1ibtoTepoB TYCVYP.

2. Hpomos ML.E. Mexannka. OCHOBHBIE 3aKOHBL — 8-e u3n., crepeorun. —M.: BMHOM.
JlaGoparopus 3manuii, 2006. - 309 c. (B 6ubnuoreke — 99 3K3.).

3. Uponos WLE. ®msura maxpocucteM. OCHOBHBIE 3aKOHBL — 3-e H3]1., cTepeoTHr. — M.:
BTHOM. Jla6oparopus sHauuii, 2006. — 207 c. (B Gubnuorexe — 50 9K3.).

4. Mponos UL.E. DnexTpomarnetnsm. OCHOBHBIE 3aKOHBI: Y4eGHOE TOCOGHE JUIS BY30B. — 5-€ H311.
—M.: BUHOM. Jlaboparopus 3nanuii, 2006. — 319 ¢. (B Gubnuorexe — 101 9K3.).

5. Vponos W.E. Bonsosble mpottecchl. OCHOBHBIE 3aKOHDL: yuebHOe nocobue. — 3-e usg. — M.:
BHHOM. Jla6oparopus 3uanuii, 2006. — 263 c. (B 6ubnuoteke — 100 9K3.).

6. Mponos M.E. KpanrtoBas ¢usnxa. OcHoBHBIe 3aKoHBI YueOHOE mocobue s BY30B. — 2-€
3., gon. — M.: BUHOM. JlaGoparopus 3uanuit, 2004. — 256 c. (B 6u6nuoteke — 100 3K3.).

7. Wponos W.E. 3amaun mo obmieit ¢usnxe: YueGHoe mocobue uis BY30B. — 7-e H3I.,
crepeorutt. — M.: BUHOM. Jlaboparopus 3nannii, 2007. — 431 ¢. (B 6ubnuoteke — 496 9K3.).

8. Yepros A.I', Bopo6nés A.A. 3anaunuk no ¢usnke: YueGuoe nocobue mis BTY30B. — §-¢
H3/L., iepepad. u norn.—~ M.: @usmamt, 2007. — 640 c. (B 6ubnuorexe — 99 k3.).
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9. Bonpkenmreitn B.C. COOpHHK 3aa4 o odmeMy Kypey dusuxn: Yuebnoe nocobue s
BTY30B. — 12-€ U3/, HCIID. — M.: Hayka, 1990. - 396 c. (B 6ubnmoTexe — 148 ox3.).

10. Kossipes A. B. Kypc jekuu#t mo dusuke: Yuebnuuk. — ToMCK: TYCYP, 2007. —421 c. (B
oubmoreke — 697 9K3.).

11. Kanammuxo HIL, Koxesruxos HM. ®usixa. MHTepHET-TECTHPOBAHHE ©a30BBIX 3HAHMH.
[DnekTpoHHbIi  pecype] —l-e u3L _CTI6.: Jlame, 2009. —160c. Pexum noctyna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=172 ¢ xomrmiotepoB TYCYP.

12. Jlososekuit B.H. Kypc ¢pusuxa. B 2-X TT. [DneKTpOHHBIH pecype] — 6-€ H3/L., HCHp. U JIOM. —
CI16.: Jlans, 2009.

T. 1: ®u3uyecKkde OCHOBBI MEXAHHKH. DJIEKTPHYECTBO ¥ MArHCTH3M. dusuka konedanui u
BOJIH. -~ 576 c. Pexum JOCTyHa on-line c KOMITBIOTEPOB TYCVYP:
hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=236.

T.2: Kpaurosas ¢usuxa. Craructudeckas ¢usnka M TEpMOAHHAMHUKA. CoBpeMeHHas
busnueckas KapTHHA MHpa. - 608 c. Pexum JocTyna on-line:
http:/e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=239 ¢ xommnprotepos TYCVYP.

13. Capempen VL.B. Kypc obmeit dpusuxi. B 3-X TT. [D11eKTpoHHbIH pecype] — CI16.: Jlans, 2011.

T. 1: Mexanuka. Mosexkynspras ¢u3uka. — 11-e u3[., CTEPEOTHIL. — CII6.: Jlass, 2011. —
432 c. Pexxum JIOCTyTIa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element. php?pl1 cid=25&pl1_id=2038.

T. 2: DNeKTPHYECTBO M MarHeTH3M. Bonubl. OnTuka. — 11-e u3n., crepeorut. — CII6.: Jlaus,
2011. —-496 c. Pexum JIOCTYTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e lanbook.com/books/element.php?pll_cid=25&pl1 id=2039.

T. 3: KBanTtoBas orntika. AtomHas ¢usuka. usuka TBEPAOro Tena. du3uKa aTOMHOTO siApa H
sneMeHTapHbIX dacTul. — 10-e H31., CTEpeoTHI. — CII6.: Jlanp, 2011. —320c. Pexum
JOCTyIIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=2040.

3. YyeGHo-MeToqHuIecKne Mocodus U IPOrpaMMHoe obecnedenne

1. Yuebno-memoouveckue nocobusa O0nA NPAKMUHECKUX 3QHAMUIL U CAMOCMOAMENbHOU
pabombl [DNeKTPOHHBIH pecypel:

2.1. Yyxkos FO.IL. PaGora u sHeprus. 3akOHbl COXPaHCHHUA B MEXAHHKC. cOOpHUK 3aj1ad [uis
TPaKTHYECKUX 3aHATHI. — TOMCK: TYCYP, 2010. — 24 c. Pexum jgocTyna cBOOOIHBIH U1 CKaTHBaHHA:
http://edu.tusur.ru/training/publications/1100.

22, Jlstaun A.B., Marasuraukos A.JL., Tposn JLA. MonekynspHas ¢usuka: COOPHHK TECTOBBIX
BOIIPOCOB JUISL CAMOCTOATEbHOH paboTHI | Ul IPAKTHIECKUX samstii. — 2009. 30 c. Pexum gocryna
CBOOOHBIH IS CKaYHBAHHS: http://edu.tusur.r/training/publications/1234.

2.3. Jlsunn A.B., Marasaunukos AJL., Opnosckas JL.B. TepmomunaMuka. Yacte 1: CO0OpHHK
TECTOBBIX BOIPOCOB I CaMOCTOATEIBHOM paboTBl U JUIA MPAKTHHECKHX sansTuil. — 2009. 43 c.
PexxuM J0CTyIa CBOOOIHBIH /1S CKaYMBAHUA: http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa AWM., Jlayuu A.B., MarasnHHHKOB AJL Tepmopunamuka. YacTh 2. COopHHK
TECTOBBIX BOIPOCOB JUIS CaMOCTOSITEIbHOH paboThl M IUIs MPAaKTHYECKUX saparai. — 2010. 22 c.
PesxuM JOCTyIa CBOOOMHBIH [UTS CKaUMBAHUS! http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii FO.A. BosHoBas OITHKA: Mertomnueckoe mocobue. COOpPHHMK TECTOBBIX
BOTIPOCOB. —2009. 24 ¢. Pexxum JocTyna ¢BOOOHBIH bisje:1 CKAYMBAHHUA:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos 10.T1. DiieMeHTHI aTOMHO#H GH3HKH 1 KBaHTOBOM MEXaHHKH: Y 4eOHO-METOUIECKOE
noco6ue. CEOPHUK TeCTOBBIX BOMPOcoB. — ToMek: TYCVP, 2011. — 68 c. Pesxum [0cTyna cBOGOIHBIH
JuIst ckaumBanust: http://edu.tusur.ru/training/ publications/1104.

CornacHo nyskry 12.3.3 pabouedt mporpaMMmail.
2. Vuebno-memoouueckue nocoous 01 6bINOIHEHUA 1aOOpAmMOopHbIX pabom [DNEKTPOHHBIH

pecypel:

CornacoeaHa Ha noprtane Ne 6042




22

3.1. Bypnoeunun B.A., Tposu JLA. HAnnamuka Mastauka O6epbeka: MeToxHueckue
yKazauus K naboparopHoii pa6ote. — 2007. 13 ¢. Pexum JIOCTyTa CBOOOAHBIN ISl CKAYMBAHMS:
http://edu.tusur.ru/training/publications/918.

3.2.  Bypnosuumu B.A., Tposn JILA.  Kunemaruka PaBHOYCKOPEHHOTO  BpalIECHHS:
Meronuaeckune ykazanus x naboparopHoit pabore. —2012. 13 ¢. Pexum nocryna cBoOOIHEIH
At ckaduBaHus: http://edu.tusur.ru/training/publications/923.

3.3. bypauesckuii 0.A.  Usyuenne crolctn AHIJIEKTPHKOB B MOJIE  IIJIOCKOIO
KOoHzieHcaTopa: MeTonuueckue ykazanus k naboparopHoit pabote. —2012. 15 ¢. Pesxum nocrtyna
CBOOOIHBIA /151 CKAYHBAHKS: http://edu. tusur.rw/training/publications/873.

3.4. UBanoga E. B. U3yuenne MarduTHOIO o KpYroBoro Toka: Meronu4yeckse ykazanus
K naboparopHoit pabote. —2007. 12c. Pexum JAOCTyna CBOOONHBIA [ CKaYMBAHUS:
http://edu.tusur.ru/training/publications/863.

3.5. Bypauesckuii  [0.A. Onpenenenne  ynemsoro 3apsiia  ONEeKTPOHAa  METOIOM
MarheTpora: Meroauueckue ykaszaHus naboparopHoit pabote. — 2011. 14 ¢. Peskum JIocTymna
UL CTYNERTOB, coTpynnuKoB TYCYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosuuun B.A., Tposu JILA.  Usyyenue 3aTyXaloOlMX  3JeKTPOMATHUTHBIX
konebanuit: Meronnueckue ykasanus k naboparoproit pabore. —2007. 14 ¢. Pexum JOCTyTIa
CBOOOMHBII 119 CKAYMBAHUS; http://edu.tusur.rw/training/publications/862.

3.7. Opnosckas JI.B. Usyuenwme MHTepOEPEHIIME a3epHOTO H3nydeHus: Meroauueckue
yKazanus x gaboparopHoii pabore. —2010. 9 ¢. Pesxum A0CTynia CBOOOMHEIN I CKAYNBAHHA:
http://edu.tusur.ru/training/publications/911.

3.8. ®enopoB M. B., Bypnosuumn B. A. Bremmuii borospdext. Msydenme 3axoma
CroneroBa m mnposepka dopmynsr Difumreitna: MeTtomuueckue yKa3aHHus K JjaboparopHoi
paGore. - 2009. 11 ¢ Pexuwm AOCTyna  CBOOONHBIM IS CKAYMBAHUS:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapos H.A., Kupumios A.M. Hccnenopanne  cmexrpa  aroma Bozlopona:
Mertomuyeckue ykazamms k naboparoproit paGote. —2011. 18 ¢. Pexum JIoCTyna cBOOOIHBL
Ayt ckaduBaHus: http://edu.tusur.ru/training/publications/917.
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