MUHHCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCHANICKOM GEIEPAIIAM
denepanbHOE rOCyAapCTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE YIPEIKICHHE
BBICIIIETO IPOECCHOHATBFHOIO 00pa3oBaHus

«TOMCKUM T'OCYJIAPCTBEHHBIV YHUBEPCUTET CUCTEM VIIPABJIEHUA U

PAIMOSJIEKTPOHMKW »
YTBEPXKJAIO
HpopeK'} 6/ 1o }51166H01/I pabote
/0 - ILE. Tposn
« /9» v 2016 .

PABOYASI IPOT'PAMMA YUYEBHOM AUCITUIIINHBI

Puzuxa
Yposens ocHoBHOH 06pasoBaTeibHOlN NPOrpaMMbl OakagaBpuar
Hanpasnenne noarorosku _11.03.02 — MHbOKOMMYHHUKAIMOHHBIE TEXHOJIOTHY M CHCTEMBI CBSI3H
poduns OnTHyecKne CHCTEMEI I CETH CBSI3H
®opma obyuenus OoYHast
®dakynbTeT PaguoTexuuueckuit
" Kadeapa CBYuKP
Kype(or) 1 Cemectp(er) 1,2
YueGuniii nyian nabopa 2016 royia v MOCTIEAVIOMHUX JET
PacnpeneneHue pabo4uero BpeMeHH:
2 | 2
B =t © =
y 913 = | B
Ne Bujbi yue6Hol paboTni S—g e g =
-7y -Hy M
o O =
1 | Jexuuu 54 | 34 | 88 | uacos
2 | JlaGoparopunie paGoThl 36 | 26 | 62 | wacon
3 | [pakru4ecKHe 3aHATHS 54 | 34 | 88 | uacoB
4 | Kypcosoii npoexr / pa6ota (KPC) (ayauropust) - - ~ | uacoB
5 | Beero ayiMTOPHBIX 3aHsTHH 144 | 94 | 238 | yacom
6 W3 nux B pHTepaKTHBHON dopme | - - — | 4acoB
7 | CamocronTeabHasn pabora crygentos (CPC) 72 | 122 | 194 | yacos
8 | Beero (6e3 sx3ameHa) 216 | 216 | 432 | uacoB
9 | Camocroaresbuasn pafoTa HA OATOTOBKY M efa4yy 3k3amvena | 36 | 36 | 72 | yacos
10 | Obmast TpyA0EMKOCTE 252 | 252 | 504 | yacom
(B 32uéTHbIX eauHnL2X) | 7 7 14 | 3ET
3auer ceMecTp
OK3ameH 1,2 CEeMECTp
Tomcek 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npoTokosa Ne OT«  » 20 1

Pabouas nporpamma coctaBieHa ¢ yuéroMm Tpebosanuii Penepansroro I'ocy-
JIapcTBEHHOro 0o0pa3oBaTensHOro craHaapra Beiciiero obpazoBanus (®I'OC) no
HanpasyieHuo moarotoBkr 11.03.02 — « MEpOKOMMYHUKAITMOHHBIE TEXHOJIOTHH U
cucTeMBl CBs3H» (KBanmmduranus (cTeneHb) «bakanaBpy), YTBEp)KISHHOTO IIPUKa-
3oM MuHucrepcrBa obpasoBanus u Hayku Poccuiickoit ®enepanuu ot 6 Mapra
2015 r. Ne 174, paccMoTpeHa U yTBepXKIeHa Ha 3acenaHuu Kadenps! ¢puzuxu 20
ampens 2016 r., mporoxos Ne 113.

PazpaboTduk:

K.(h.-M.H., TOIeHT Kadeapbl GU3NKN %&%’/{/ A.B. JIsrunn
Z

3aB. kaQ. ¢pusuky, mpodeccop E.M. Oxc

PaGouas mporpamma corjiacosada ¢ (paKyyisTerod, TpoQHIPYIOMIEH U BbI-
nycKamomel kahenpaMu CreruaTbHOCTH

o 4
Hexan PT®, nonent : 5 K.1O. ITonosa
e . . o=
3asenyromuil npoduupyroe @)
xadenpoit TOP, x.¢.-M.H., noneHT AL lemunos
3aBeayrouuil BEIITY CKarOIei {%;,
kapenpoit CBUuKP, k.d.-m.H., mpodeccop \_g#" - C.H.Illapaurosua
IKCMEPTHI:
kad. buznku JOIEHT A.B. MenoBHuK
(Mecto paboThl) (3aumMaemMast JOMKHOCTD) (vHuEEaTBL, QaMuIs)
xad. TOP JOEHT C.H. boromosoB
(MecTo paboThI) (3aHMMaeMast JOIKHOCTH) (mommmice) (MHUIHAATBL, (paMEITIS)
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1. HEJIY U 3AJAYN TACHUATLIVHBI

Jucnumummna «@usukay U3ydaercs B IIEPBOM H BTOPOM CeMecTpe M IpeaycMaTphBaeT
YTeHUE JICKIUH, IPOBE/IcHIE IPAKTHUECKUX U Ta00paTOPHBIX 3aHSITHH, ITOyYeHHEe Pa3IuIHOrO
paJia KOHCYJIBTaIHH.

Hensio pucnunumanl «Dusukay sBiseTcs co3fanue 6a3sl I U3ydeHus obmenpodec-
CHOHAQJIBHBIX M CHENUANBHLIX JucHuILmH (GopmupoBanue y crynento TYCVYP menoctHoro
HpeicTaBIeHUs 0 PU3MUCSCKUX MPOIeCCax W SBJICHUSAX, HPOTEKAIOMUX B IPUPOJIE, TOHAMAHMS
BO3MOXKHOCTEH COBPEMEHHBIX HayYHBIX METO/IOB IIO3HAHUS MPUPOIHI U BIIAJICHUS UMU Ha YPOB-
HE, HeOOXOMMOM /ISl PellleHUs TPaKTHYSCKUX 3a/1ad, BO3HHKAIONINX NMPH BHIIOJHEHUN HpPO-
(eccruoHaNILHBIX 00S3aHHOCTEH.

3amageli n3ydeHust Kypca (pHU3UKA SIBISETCS OCBOCHHE CTYICHTAMU U YMEHHE UCTIONBE30BATh:
® OCHOBHBIX NOHSTHH, 3aKOHOB U Mojenei
MEXaHHKH,
MOJNEKYJIIPHOH (PU3HKY U TEPMOIMHAMUKH,
SJIEKTPUYECTBA U MarHeTH3Ma,
TECOPUH KOJICOAHHH 1 BOJTH,
BOJIHOBOY M KBaHTOBOI OIITHKH,
KBaHTOBOM W aTOMHOM PU3HKH,
> (usuxu TBEPIOTO TeNa;
® METOJIOB TEOPETHYECKOTO U SKCIEPUMEHTAIBHOIO UCCIICAOBAHMMA B (H3UKE;
© METOIOB OLICHOK NOPSATKOB (PHU3UIECKUX BEIIMUHH.

VYV VVYVY

2. MECTO JUCITMIIJIMHBI B CTPYKTVYPE OOII

Jucnummmaa «Pu3ukay OTHOCHTCS K YHCITY JUCHHIUIAH MaTeMaTHYCCKOTO U €CTECTBEH-
HOHay4HOro IMKkia (6a3onas gacts b1.b.13). 3Hanus u HaBBIKY, TIOTYUCHHEIC TIPH €& H3YYCHUY,
UCIIONB3YIOTCS B MOCIEAYIONHX AUCIHIUIMHAX Tpodeccuonansroro nukia («Teopus smexTpu-
YecKuX Lemneny», «OnexTpoHuKay, «O0mas Teopus CBI3M», «IIEKTPOMATHUTHEIC HOJIS M BOJI-
HBI», «CXEMOTEXHHKA TEIEKOMMYHHUKAIMOHHBIX YCTPOHCTBY, «be30macHOCTh KU3He eI TeIHHO-
CTHR).

3. TPEBOBAHUVS K PE3VJIBTATAM OCBOEHMS AV CHHMIIIINHbBI

Iponecc usydenuns AucrMIUIMHBI «PU3MKa» HANpaBIeH Ha (OPMUpPOBAHUE CIIENYIONIHX
KOMIICTEHIIUH

1) criocoGHOCTRIO K caMOopraHu3aiuy u camoobpazopanmio (OK-7).

2) c1ocoGHOCTHIO BIAIETh OCHOBHBIMH METOIAMHM, CIOCOOAMHE ¥ CPENICTBAMH MOTYUYEHMS,
XpaHeHnus, nepepaborku naopmanuu (OIIK-3).

B pesynbTaTe H3ydeHus Kypea PpH3NKH CTYACHTDI JO/UKHBI:

3uaTh OCHOBHBIE (PM3HYECKUE SBICHUS, (yHIAMEHTANbHbIC IOHSATHI, 3aKOHBI M TCOPHH
KJIACCHUYECKOH ¥ coBpeMeHHON (Qr3uKH.

YMeTh BBIIENATh KOHKPETHOE (GPH3HUECKOE COJIepiKanie B IPHKIIANHBIX 3aaa4yax Oyaymeit
NeSTeTbHOCTH.

Buagers HaBBIKaMM HCIOJIB30BAHUS OCHOBHBIX IPHEMOB 00pabOTKH HKCIIEPUMEHTATLHBIX
JAHHBIX.
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4. OFBEM MACIUATIINHLI ¥ BUIBI YYEBHOM PABOTEI

. Cemectpn | Beero
Bunp! yuebHo paboThl OB
1 2

| AyAUTOpHbIE 32aHATHS (BCero) 144 | 94 | 238
B Tom aucie:
Jlexiun 54 | 34 88
Jla6opatopusie pabotsl (JIP) 36 | 26 62
ITpaxruueckue 3aasatus (I13) 54 | 34 88
KypcoBoii mpoexr / pabora (KPC) (aynuropuas Harpyska) | — — —
Jlpyaue uovt ayoumoproii pabomul
CamocTogTeabHas padora (Bcero) 72 | 122 | 194
B Tom uncne:
IIpopaboTka JEKIMOBHOTO MaTeprana 15 | 34 49
IloaroroBKa K IPaKTUUECKHUM 3aHITHIM 17 | 26 43
BrioHenne IOMalTHUX 3aJaHui 15 18 33
IToaroroBka K KOHTPOJBHEIM paboTaM H KOJUIOKBHYMaM 7 10 17
Ioxroroska k 1abOpaTOPHBIM 3aHITHIM 18 | 34 52
CamocToATeNIbHOE N3YUCHNE TEM TCOPETHICCKOM YacTH — — —

| Homroropxa K 9K3aMeHy 36 | 36 72
Bup mpoMexyTouHOR aTTecTanuy (3a4€T, 9K3aMEH) OK3 | O3
O0mast TPyno€MKOCTD Yac 252 | 252 | 504

3aué€THble eMMHNIbI TPYAOEMKOCTH | 7 7 14
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5. COAEP KAHUE NUCIHUTTIIMHBI

5.1. Pasgennl AHMCHMIJIMHL] M BH/IALI 3AHATHI

Tabmuma 5.1.
No | HamveroBarue pasniena Mo, Mpaxr. | JIaG. | ~p | Beero tzng:r:;e
JUCHUTUINHBI 3aHAT. | 3aH. qac. (OK, TIK)
IepBerIif cemecTp
1 | Mexanuka 8 8 8 16 40
5 Momnexkynspaas Quzuxa 6 8 g 16 38
¥ TEPMOJIMHAMHUKA
3 ONEKTPUYECTBO U MarHe- 24 7 1 20 g OK-7, OIIK-3
TH3M
4 | Konebanus 1 BOIHBI 8 10 8 10 36
5 | BonnoBas ontuka 8 6 — 10 24
Bropoii cemectp
5 | Bommosas ontuka 2 2 8 22 34
6 | KsanToBas ontuka 6 12 8 50 76
7 KsanToBas pusuka n 26 20 10 50 106 OK-7, OIIK-3
¢u3mKa aroma
8 | Beero: 88 88 62 | 194 | 432
| Aroro: 432 qaca
5.2. Conepxanue pa3iejsoB THCIIHILINHELI (110 JEKITHAM)
Tabmuna 5.2.
No Haumenosanune TpynoéM | ®opmupyembre
o/ pazzena Conepxanue paziena KOCTL | KOMIeTeHUHH
JACTMTIIAHEL (uac.) (OK, 1K)
1 2 3 4 5
TepBhlii cemecTp
1 | Mexanuxa 1.1. Ousnxa kak pysnaMeHTATbHAS HAyKa. 8
1.2. Kunemarvka mMarepuainbHOM TOUYKH U TBEP-
JIOTO Tea. OK-7,
1.3. JluHamMuKa TOCTYIATENHFHOTO W BpaliaTe)lb- OIIK-3
HOI'O JIBIDKEHHS TBEPIOTO Tea.
1.4. 3aKoHBI COXpaHeHHs B MEXAHIKE.
2 | Monexyasp- | 2.1. ['a30BBIC 3aKOHEL 6
Hasg ¢puznka u | 2.2. 3aKOHBI TEPMOJIUHAMUKH. OK-7,
TEPMOIHHA- 2.3. Kiracciyeckue CTaTUCTHKH, OIIK-3
MIKA
209 >
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3 | BaexTpude-
CTBO M MarHe-
TH3M

3.1. DnexTpocTaTU4ecKoe IMOJIE B BAKyyMe.
3.2. DNeKTpocTaTHYECKOE TI0JIE€ B BEIECTBE.
3.3. Ilone BHYTpH MPOBOAHMKA U Y €ro IO-
BEPXHOCTH.

3.4. TloTeHnman W SHEPrus SJIEKTPOCTATHYC-
CKOTO MOJISL.

3.5. 3aKOHBI ITIOCTOSHHOTO 3JIEKTPHUYECKOTO
TOKa.

3.6. MarauTHOE TI0JIE B BaKyyMe.

3.7. Cuna Amniepa. Cuna Jlopenna.

3.8. MarauTtHOe 10JIe B BElIECTBE.

3.9. SIBnenue 5MeKTPOMAarHUTHON HHIYKIMH.
3.10. DHeprust MArHUTHOTO IIOJIA.

3.11. YpaBHenus MaxkcBemna B HMHTErpaib-
Hol u nuddepenunansHOM hopmax.

24

OK-7,
OIIK-3

4 | Konebanua mu
BOJIHBI

4.1. ®usuxa xoneOaHult ¥ BOJIH.

4.2. CBoGojHbIe 3aTyXalomue KoleOaHus.
4.3. BeHYX/IeHHBIE 3JIEKTPUYECKHE Koyeba-
HMUSL.

4.4. DeKTPOMarHUTHBIE BOJNHEI M UX Xapak-
TEPUCTHKH.

OK-7,
OIIK-3

5 | Boauonasn
OHTHKA

5.1. Ceeronas BollHA ¥ €€ XapaKTEPUCTUKH.
5.2. UnTepdepentms cera.

5.3. Judpaxnms ceera.

5.4. llonspuzanus ceera.

OK-7,
OIIK-3

Bropoii cemectp

5 | BosuoBast
OIITHKA

5.5. CpoficTBa U OCOOEHHOCTH pacIpoCTpa-
HEHMs CBETOBBIX BOJH B Pa3IHYHBIX Cpelax.

OK-7,
OIIK-3

6 | Knamrosas
| omrMKa

6.1. 3aKOHBI TEIJIOBOrO U3JIyYEHUS.
6.2. KBanTOBBIE CBOMCTBA CBETA.
6.3. ®OTOHBI M UX XaPAKTEPUCTHKHA.

OK-7,
OIIK-3

7 | KpamroBas
fmuka n Ppu-
IMKA aTOMA

7.1. Mopens aToma.

7.2. CrieKTphl M3ITyYeHHs aroMa.

7.3. BomHOBBIE CBOMCTBA YACTHII.

7.4. CooTHOIICHHS HEOTPENCIEHHOCTEMN.

7.5. Ypasuenue llp&nunrepa.

7.6. ATOM B KBaHTOBOI MEXaHMKE.

7.7. KBaHTOBBIE CTATUCTHKH.

7.9. CucteMbl 3apsHKCHHBIX YACTHI[ B KBAHTO-
BOM MEXaHUKe (IEKTPOHHBIA ras).

7.10. Tennosle cBOHCTBA TBEPIBIX TEII.

7.11. HepaBHOBecHBIE MakpocucTeMbl. [IpuH-
IUI paboThI JIa3epPOoB.

26

OK-7,
OIIK-3
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5.3. Pasgenpl ZMCHUIVIMHBLI M MEXIHCHUIVIMHAPHBIC CBA3H C 00ecHeYHBAIOIXIMHU
(mpenbiaymuME) 1 ofecneuBaeMbIMU (OCHEXYIOMUMHU) THCHMILIMHAMA

JIis OCBOEHHs Pa3/eNoB JUCHUIUIMEE «DH3MKa» HEOGXOMMMBI 3HAHUS, IIONYJEHHEIE B
NIKOJIE ¥ MOJIy4aeMble HapauIeIbHO IIPH H3YISHUH TUCHUIUIMHE! « MareMaTHdecKuii ananus».

Pazpener mucnuiumnel « @u3uKa» CBA3aHBI C pasfesiaMu nociedyiowux aucrumud «llpo-
¢eccronansHOro IUKIIA (6a3oBoi (0bmenpodeccuoHaNBHOM) YacTh)» pabodero yueOHOro Iana:

Pasgesnl pusuxu 1121314l516!7
JMCHUITMHBE )
Teopus snexTpuyecknx nenei + |+ +
ONEeKTPOHUKA + +|+H |+ |+ |+
OO6mas Teopus CBs3H +l+ |+ |+
DJIEKTPOMAarHUTHBIE TTOJISI H BOJIHBI + + i+ |+
CxeMOTeXHHKa TeJICKOMMYHUKAIMOHHBIX YCTPOICTB +l+ |+
be3011aCHOCTD JKU3HEEATEIPHOCTH +l ||+

S5.4. CooTBeTcTBHE KOMIETeHINH, JOPMHUPYEMbIX NPH H3YICHUH ANCHMILIRHbI, H BH-
OB 3AHATHH

Iepeuenn Bujp! 3ansTHit
xomnerenuui | JI | Ilp | JIab | CPC

q)OpMLI KOHTPOJIA

Tect. KontponprHas pabora (KOJUIOKBH-
OK-7 + |+ + | yM). YCTHBIA OTBET Ha 1a00paTOpHOH pa-
6ore. Omnpoc. JlomarHue 3a1aHus
Konrcnexrs! nexiu. Odopmienue otuéra
¥ YCTHBIH OTBET Ha JlaboparopHol pabo-
OIIK-3 + | + + + | re. BrmonHeHne WHIXBHIYAIBHBIX (J10-
MallHuX) 3a/iaHuil. YCTHBIA ONpoc Ha 3a-
y&Te U SK3aMeHe,

JI—-nexnus; Ilp —npaxtuueckue m cemmHapckume 3aHstus; Jlab —aboparopHbie pPaOOTHI
CPC - camocrosarenbHas paboTa cTyIeHTa

6. METO/JbI I DOPMbI OPTAHM3AIINU OBYYEHUS

JIns yCHEeNIHOro OCBOCHWS MUCHUIUIMHBI PUMEHSIOTCS DasjIMYHBIE 00pa3oBaTeNbHBIC
TEXHOJIOTHH, KOTOPhIe O0ECIIEUHBAIOT JOCTH)KCHHE JUIAHHPYEMBIX PE3yJbTaToB OOYYeHHS CO-
ITIacHO OCHOBHOU 00pa3oBaTeNbHOM mporpamMme, ¢ yuétoM TpeGoBanuil K 00bEMY 3HAHMH B HH-
TepaKTUBHOMN Qopme.

TexHoJIOrNN HHTEPAKTHBHOTO O0YICHHN YIOHBIM IJIAHOM He MPeXyCMOTPEHb
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7. JABOPATOPHBIN IPAKTUKYM

Ne | Nepasmena Tpyno- OK,
i | e HawnmenoBanue 1abopaTopHBIX padoT EMKOCTh K
(4ac.)
IepBbiii cemecTp
| 1 JIaGopaTopHBIil IPaKTHKYM 110 MEXaHUKE 8
e KuHemaTHKa paBHOYCKOPEHHOTO Bpa-
meHus (Mastauk Obepbeka).
o [3yuenme IUHAMUKH IBIOKCHHS TBEp-
noro tena (Mastaux O6epbexa).
2 2 JIabopaTopHBIN IPaKTHKYM [0 MOJIEKYJIPHOM 8
du3HKe U TEPMOMHAMUKE
o HMzyuenwme pacupenenenus bonpimana.
e }3yuenme TEpMOIUHAMUYECKUX MPO-
L[ECCOB.
3 3 JIabopaTopHBIl NPAaKTUKYM TO 3JIEKTPHYECTBY 12 OK-7,
U MarHeTu3My OITK-3
e lI3ydeHue CBOMCTB JUBIEKTPHUKOR B IO-
Jie IUIOCKOTO KOHIeH caTopa.
e l3yyeHue MarHHTHOrO IO KPYrOBOTO
TOKA.
e OmpejeneHre yASTHHOrO 3apsiia 3JeK-
TPOHA METOJIOM MarHeTpoHa
4 4 JIabopaTopHBI IPaKTAKYM IO KOJIEOAHUAM 8
e 3aTyXaloue JIEKTPOMarHUTHEIE KOJIe-
OaHms.
e [3ydeHue BBIHYKIECHHBIX KoJeOaHMil B
KoJIeOATEeIILHOM KOHTYDE.
Bropoii cemecTp
5 5 JlabopaTOpHbIi MPaKTHKYM IT0 BOJIHOBOM OITHKE 8
e l3yueHue uHTEpdEpeHIUM Ta3EePHOTO
m3nyuenust. Onsit FOHTA.
e Usyuenue sBneHus audpaxiyu ¢ 1mo-
MOIIBIO AA(PAKIIMOHHON PENIeTKY.
6 6 JlaGopaTopHBIii IPaKTHKYM II0 KBaHTOBOMH OIITHKE 8
e Jccnenopanue BHemmero ¢orodddexra.
e V3yueHue 3aKOHOB TEIJIOBOTO M3JIyHde-
HUSL.
7 7 JlaGopaTopHbIiA MPaKTHKYM I10 KBAHTOBOH H 10
aTOMHOH (HU3UKE
e [IpoBepka COOTHOIIEHUS HEOIPEACIICH-
Hocrel ['efizenbepra st GoTOHOB.
e V3yueHue CEKTpa aTOMOB BOJOPOA
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8. IPAKTUKTHMHYECKUE 3AHATHUSA (CEMUHAPDI)

Ne Ne paspena o Tpyno- OK,
W | merpmEs HanmMeHoBaHMe MpaKTHYECKUX 3aHATHH €MKOCTh K
(uac.)
Ieppblii cemecTp
1 Kunemarnka 2
2 3aKOHBI JUHAMHUKH TOCTYTIATEILHOTO B BpaIlia- 2
1 TENBHOI'O ABYOKESHUI
3 3aKkoHBI COXpaHEHUS UMITYJIHCA, MOMEHTA FM- 4
IyJIbCa ¥ SHEPTHU OK-7,
4 VYpaBHEHHE COCTOSIHUS NACAIHLHBIX I'a30B 2 OIIK-3
5 Wzomnponeccrl, TEMIOEMKOCTh MHOTOATOMHBIX 2
2 razoB
6 Pacnpenenenns Maxcgeiuia u bonsnmana 2
7 Bropoe Hayano TepMOauHAMUKE. DHTPOIIM 2
8 3axon Kynona 2
9 HanpsoxénnocTs anexTpudeckoro mnous. Teo- 2
pema ["aycca
10 Ilorennpan. PaGota cuil 31IeKTPOCTAaTHYECKOTO 2
T0Ist ‘
11 BeniecTBO B 35IEKTPOCTATHYECKOM TOJIE. DJIeK- 2
TpoeMKocTs. KonmeHncaropsl OK.7
12 3 3axonbl Kupxroda s nemneii mocTosHHOTO TO- 2 oIl {_’3
ka. Ilnotnocts Toka. K.1I1.4. ncTounmKa TOKa
13 Maruutaoe nosne. 3akod buo-Capapa-Jlamiaca 2
14 Cuna Amnepa. Cua Jlopenra 4
15 IIpuMeneHue TEOPEMBI O ITUPKYJIAIUN BEKTOPA 2
MarHWTHOM MHIYKIMK 1 pacuéTa rmojen
16 MarsuTHOE [0JI€ B BEIIECTRE 2
17 ONEKTPOMATHUTHAS HHIYKITHS 2
18 I'apmonmueckue konebanus. ClioxeHne rapmMmo- 4
HIUYECKMX KOJIeOaHmid,
19 4 3aTyxaromnue ¥ BEIHYXICHHEIE BJIEKTPOMAr- 4
HUTHEBIE KOJNeGaHus OK-7,
20 OnexTpoMarHuTHbIC BOJMHBL Onrudeckuii 3¢- 2 OIIK-3
dbext Homiepa
21 Wntepdepennns ceeta 4
5
22 Judpaxius ceera 2
Bropoii cemecTp
23 5 Ionsipuzarmst ceeTa 2
24 TemioBoe u3nydenue 4
25 Bremnuit poroaddext 2 OK-7,
26 6 S¢pdext Komnrona 2 OIIK-3
27 ®oronsl. Mnynse ¢porona. [lanenune cera 2
28 TopMO3HOE PEHTI€HOBCKOE N3TyUYSHHE 2
29 7 Teopus atoma Pesepdopna-bopa 2 OK-7,
30 ATOMHBIE CIEKTPBI 2 OIIK-3
31 XapaxTepuCcTHIECKOE PEHTTEHOBCKOE H3JTyde- 2
HUE
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31 Bonnsr nie-bpoitna. CooTHoleHue Heonpee- 4
JIEHHOCTEN
32 Ypasuenue lllpenunrepa. YacTrisl B MOTEH~ 4
nuanbHOR sive. TyHHENbHBIN 3¢ deKT.
33 KBanToBHIE unicna. MexanudecKuil ¥ MarauT- 2
HbIIl MOMEHTHI 3J1eKTpoHa. CIIMH 3JIEKTPOHA
34 KBaHTOBBIE CTATUCTUKH 2
35 TemoBpie cBo¥icTBa TBEPIBIX TEN 2
9. CAMOCTOATEJBHAS PABOTA
Ne Ne paszena Temaruka camocTosTETBEHON pabOTHI Tpyno- OK, Kowtpours
JCIUTUIN- €MKOCTh BBITOJTHEHHS
n/m (Oemanusayus) [K
HBI (4ac.) paboThI
1 Ompoc. Tec-
OK-7. | TRl Kogn-
1-7 IIpopaboTka JIEKITMOHHOTO MaTepraa 49 OHK-’3 TPOJIbHBIE pa-
60THI (KOJUTO-
KBHYMEI)
2 -
1-7 Ioaroroska K IpaKkTHYECKAM 3aHS- 3 OK-7, Tectsy, zi0
THSAM OIIK-3 | MAuHHe 38-
JAHUS
3 y OK-7, | IIpoBepka
1-7 BrimonseHue qoMalHAX 3aaHuH 33 OTIK-3 | 113
4 Iposepka
1.7 [MoxroroBxa kK KOHTPOJIBHEIM paboTam 17 OK-7, KP, onenia
¥ KOJUTOKBHYMaM OIIK-3 | ka9ectha
BEIIIOJIHEH-
HBIX paboT
5 I " Ompoc. Tecr.
17 OZrOTOBKa OTYETOB 1O TabopaTtop- 57 OK-7, 3ammra oTaE-
HBIM paboTam OIIK-3
TOB
6 Omnpoc.
OK-7,
1-7 IHoaroroBka 1 caua dK3aMeHa 72 Ouenka 3a
OIIK-3
9K3aMEH
Hroro: 266 yacoB
TIEPBBIA CEMECTP

Temur nomanmmux 3aganmii: 1. Kunemaruka matepuanbHoit Touku; lunamuka abcomor-
HO TBEPJIOTO Tena; 2. 3akoHBI coxpanenus B Mexanuke; 3. Tepmoaunamuka; Surpomus. Bropoe
Havano TepMmoauHamuky; 4. 3akon Kynowa; 5. Hanpsk€HHOCTH JNEKTPUYECKOTO IIOJIS;
6. ITorennman u pabora osnexrpudeckoro mons; 7.1lOCTOSHHBIN 3ASKTPUYECKUH TOK;
8. MarautocraTtuka; 9. JIBikeHue 3apsIOB ¥ TOKOB B MarHUTHOM Ti07€e; 10. DnexTpoMarsuTHas
uaayxius;, 11. KoneGanus u somusr, 12. Uarepdepennus ceera; 13. udpakuus cera.

Temnbl 1 1 2 KOHTPONBHBIX padoT: 1. «Mexanukay, «MonekynsapHas GU3NKA U TEPMOIHU-
HaMHKay, «DNEKTPOCTATUKA». 2. «DNEKTPUUSCKHH TOK», «DJeKTpoMarneTusmy, «Konebanus u
BOJIHBIY, «OTITHKAY.

Tembr 1-ro u 2-ro kosutoxkBHyMoB: 1. «Mexanukay, «MosexyssipHas Gpu3nka U TepMo-
JUHAMUKAY, «IIEKTPOCTATHKAY, «DIEKTPUUECKUN TOKY; 2. «QneKrpomarneTusmy, «KoneOanus
U BOJHBDY.
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BTOPO! CEMECTP

Tembr gomammmx 3amammiic 1. [lonspmsammst ceera; 2. Temnosoe wm3nydeHue;
3. Buemmnii dorospdexr. Dpdext Kommrona; 4. ATOMHBIE U PEHITCHOBCKHE CIIEKTPBI;
5. KopryckyrspHbIe ¥ BOJIHOBBIE CBOMCTBa MHKpodacTuil; 6. COOTHOIICHUE HEOMpene/IEHHO-
creii; 7. YpaBHenue Illp&nunrepa; 8. KBanrosnie uncna; 9. KBanToBBIC CTATHCTHKH JUIS DJICK-
TPOHOB B METaJUIAX.

Tempr 1 m 2 koHTpOIbHBIX padoT: 1. «TemnoBoe m3nyyenuey», «Kopiryckysipasie v BOJI-
HOBBIC CBOMCTBA MHKpOYacTHID), «Dusuka aromay; 2. «KpaHToBasd MexaHuka», «KpaHToBBIE
CTATACTHKHY. '

Tempr 1-ro m 2-ro xosuokBuymoB: 1. «TemnoBoe manydenue», «Kopryckymsapasie u
BOJIHOBEIE CBOMCTBAa MUKpodacTuIl»; 2. «Du3uka aromay, «KsantoBas mexanmnka», « KBaHTOBEIC
CTaTHCTUKU».

10. IIPUMEPHAS TEMATHKA KYPCOBBIX ITPOEKTOB (PABOT)

He npenycMoTpeHo yyeOHBIM ILTAHOM

11. BAJUIBHO-PEUTUHI'OBASI CUCTEMA

OcymectBisgercs B cooTBeTcTBUH ¢ IlosioiKeHneM 0 MOPS/IKE HCIOJb3OBAHMSA PeHTHH-
ToBOil cHCTEMBI /ISl OIEHKH yCIeBaeMOCTH CTYAeHTOB (IprKa3 pexropa 25.02.2010 Ne 1902)
¥ OCHOBAHA Ha GaIIBHO-PEHTHHIOBOM CHCTEME OIIEHKH YCIeBaeMOCTH, aeiicTByromeii ¢ 2009 r.,
KOTOpasi BKIIIOYAeT TEKYIIHMHA KOHTPOJIE BBHIIONHEHUS DJIEMEHTOB 00b&EMa JUCIMILINHBI O dJie-
MEHTaM KOHTPOJIS C ITOJIBENICHUEM TEKYIIETO peUTHHT A,

o mucnummue «Pu3nka) IpoBeIeHHE 3K3aMEHa B IIEPBOM H BTOPOM CEMECTPE SABJISIETCA

" obs3aressHBIM. [Ipu 3TOM OannbHas oreHka B cootHomrenuu 70/30 pacnperensercs Ha ABE CO-
CTaBILIIOIIME: CEMECTPOBYIO M JK3aMeHalnounyo. T.e. 70 6aaioB MOXKHO IOIYYUTH 32 TeKy-
yro paboty B cemecTpe, a 30 6ayIoB — 3a OTBETHI HA SK3aMEHE.

Jlist cTUMYIMpOBaHUS TUIAHOMEPHOCTH PabOTHI CTYJIEHTa B CEMECTPE BBEIEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPLIA IIPUMEHAETCA (CYMMHPYETCsI) TOJIBKO I CTYACHTOB, Oe3 omo3a-
HUH OTYHTHIBAIONIMXCS IO IPOMEXKYTOYHBIM 3JIEMEHTAM KOHTPOJIS (TECTHI, IIPaKTHYECKUE pabo-
ThI, KOJIJIOKBHYMBL).

Ha mpotsbxenun Bcero cemecTpa TeKyInas yCIeBaeMOCTh OIEHHMBAETCS TOJIBKO B Oajiax
HapacTarolI¥M UTOTOM, B TOM YHCIIE U PE3YJIbTATHI KOHTPOJIBHBIX TOYEK.

Texynmii KOHTPONIE U3YUESHHUs AUCIMILIMHEL B K&X/IOM CEMECTPE COCTOUT U3 CIIEHYIOIUX
BUJIOB:

— KOHTPOJIb 32 YCBOCHHMEM TEOPETUYECKOI0 MaTepHalia — IpoBesieHHe 4 MICHMEHHBIX KOH-~
TPOJILHBIX paboT U KOJUIOKBHYMOB;

— KOHTPOJIb 3a MPAaBUIILHBIM BBIIOJIHCHHEM IPAKTHYECKHX paboT — MpOBEACHHE Ha IIpax-
TUYECKUX 3auATHAX 7 — 14 TecToB;

— KOHTPOJIb 3 BBIIOJIHEHUEM JIAOOpaTOPHBIX padoT.

[Io pesynpTaTam TeKymero KOHTPOIs GOPMHUPYETCs JOIYCK CTYAEHTa K UTOrOBOMY KOH-
TPOJIO — 3K3aMEHY 110 JUCHUAIIMHE. DK3aMEH OCYIIECTBIIIETCS B BHJIE OMpPOCA IO TEOPETHYE-
CKOH YacTy JUCIUILIAHEI,

B cocraBe cymmbl 6ajiioB, HONYYSHHON CTYJIEHTOM II0 JUCHUIUIKHE, 3aKaHUMBAIOMIeHcs
3K3aMEHOM, SK3aMCHAI[MOHHAS COCTaBIIAIOMAs T0/LKHA ObITh He MeHee 10 Gaiuto. B npotuBHOM
Clrydae 3K3aMEH CUHUTACTCS HE CIAHHBIM, CTYAEHT B ycTtaHoBIeHHOM B TYCVYP nopsnake oGs3an
ero nepecnars. [Ipu HeynosneTBOpuTeNBHOM cnade sx3amena (Menbire 10 GaioB) MM HEsBKE
CTY/CHTa Ha 9K3aMCH 9K3aMEHaIMOHHAs COCTABIIAIONMAs IpUpaBHUBacTCs K Hyio (0).

Ho mucnmmumne «@Pusnkay MpoBeieHUe 5K3aMeHa B 1 U 2 ceMecTpax sBISeTcs 00s3aTelh-
HBIM. JK3aMEeHAIMOHHbINA OHIIET CONePXUT TpH Bompoca. MakcHMambHas OLEHKA 32 KaXIBIi BO-
poc cocranirier 10 6amior. Makcumansaas sK3aMeHaoHHast OIIeHKA cocTaBisieT 30 6aUIoB.
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B tabmune 11.1. coaepxutcsa nmpumep pacrnpeneicHus 0aJUIoB JUisd TUCHUILTHHEL «PU3H-

Ka» B TCUCHHH IICPBOLO CCMECTPA H BTOPOI'C CEMCCTPOB, 3aBCPLIAIOMINXCA DK3aMCHOM.

Tabsmma 11.1. Pacnpenenenue 6a/uioB B IEPBOM U BTOPOM CEMECTpax H3ydeHNsl GH3UKU

. .. | MakcumalbHBIHI
MakcumansHsiit | MakcuMmansHbIH
. Gayt 3a epuos
OneMeHTH yueOHOM Jtes- Oat c Havana | Gayi 3a mepuos ey 2 KT i Bceero 3a
TENLHOCTH cemecTpa o mexny 1 KT u2 - CEMECTP
KOHIIOM CEMECT- |
marer 1 KT KT
pa

Iocemenue 3ausaTHii 1 1 1 3
Jlomamawve 3axanus 5 5 5 15
KouTponbHbIE pabOTHI Ha 6 5 1
IPAKTUICCKUX 3aHATHAX
Brimronesne maboparop-
HBIX paloT ¥ 3a1muTa oT4e- 9 9 7 25
TOB
KonoxBuymbl 6 6 12
KommounenT croeBpemen- 1 1 1 3
HOCTH
HUroro MmakeumyM 3a me-

Y 22 22 26 70
PHOJL;
Craua sK3aMeHna 30
HapacraomumM nrorom 22 44 70 100

Tabmuma 11.2. Ilepecuer 6auioB B ONEHKH 33 KOHTPOIBHBIC TOUKH

bannet Ha JaTy KOHTPOJILHOM TOYKH Onenxa
He menee 90% ot makcumansHOM cymMel Ha naty KT 5
Ot 70% mo 89% ot makcumansHoM cymme! Ha gaty KT 4
Ot 60% 110 69% oT MakcmmanbHOM cymmsl Ha aty KT 3
Menee 60% ot MakcumansHOM cymmsl Ha gaty KT 2

[peobpazoBanue cymMmmb! GaJIOB B TPRAMIHOHHYIO OICHKY M B MEXIYHapOHyIo OyKBEH-
HYIO OlleHKy (Tabymia 11.3) IpoucXoMMT OIUH pa3 B KOHIE CEMECTPa TOJBKO MOCIE HOABEIe-
HUS UTOTOB M3YUECHHUS TUCIMILIMHE «DU3HKay, T.€. TOC/e YCIeITHO cIaui 3K3aMeHa:

Tabnuma 11.3. TlepecueT uroroBoit cyMMsl OaJUIOB B TPAIUIHIOHHYIO U MEXKIYHAPOIHYIO

OLICHKY
Onenka (I'OC) Hroropas cymma 6auios,
YIUTHIBAET YCIEITHO Onenxa (ECTS)
CHaHHBIN 3K3aMEH

5 (oTNIUYHO) 90-100 A (OTIH4HO)
85-89 B (ogens xopomo)

4 (xopomio) 7584 C (xopomio)
70-74
€560 D (ymoBieTBOpHTENBHO)

3 (YROBICTBOPHTCIIbHO) 6064 E (mocpencTBenHo)

2 (HEeyIOBIIETBOPHTENBHO) Hixe 60 GanoB F (HeYJOBJIETBOPUTENHHO)
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12. YYEBHO-METOIJMYECKOE ¥ MH®OPMAIMOHHOE OBEC-
HNEYEHWE TUCIHUTIIIINHBI

12.1. OcnoBHas uTEpaTypa:
1. CasenweB U.B. Kypc obmeit ¢usuku: yuebHoe noco6ne s Bry30B: B 3 1. — 7-¢ m3n.,
crepeorur. — CII6.: Jlans, 2007.
T. 1: Mexanuka. Monexynsipras ¢usuka. — 432 c. (B 6ubmotexe — 155 sx3.).
T. 2: Dnexrpudectso 1 MarHersaM. Bomael. Ontuka. — 496 c. (B 6ubmiorexe — 148 aK3.).
T. 3: KpanroBas ontrka. AtomHas Qusnka. Pusuka 1BEpaoro tena. Ousuka aTOMHOTO
s7pa ¥ dJIeMeHTapHbIX YacTull. — 317 c. (B 6ubmmotexe — 151 5Kk3.).
2. ®pumr C.3., Tumopesa A.B. Kype obmeit ¢pusuxu. B 3-x Tr. [Dnexrponnsii pecypce] —
CI16.: Jlaus, 2009.
T. 1: ®usngeckue ocHOBH MeXaHUKU. Monekymsipaas ¢usuka. Konebanus 1 BOJHBL —
13-e u3n., crepeorurn. — CII6.: Jlans, 2009. — 480 c. Pexwm nocrtyma on-line ¢ xoMIib-
fotepoB TYCVP: http://e.Janbook.com/books/element.php?pll _cid=25&pll_id=416.
T. 2: DnexTpuueckue M 3NEKTPOMArHETHUYECKUE SBJICHUS. — 12-¢ M31., CTEPEOTHIL —
CII6.: Jlamp, 2009. —528 c. Pexxum pmocrtyma on-line ¢ kxommeiorepoB TYCVP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=418.
T. 3: Ontuka. AtomHas ¢pusuka. — 10-e uza., crepeornmn. — CII6.: Jlans, 2009, — 656 c.
Pexxum JIocTyIIa on-line c KOMIIBIOTEPOB TYCVP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=419.
3.3ucman I'.A., Tomec O.M. Kypc obmeit puzmxu. B 3-x 1T. [DnexrpoHHslii pecype] —
CII6.: Jlaus, 2007.
T. 1: Mexanuxa. Mosexymnspaas ¢usuka. KoneGanus u BogHBL — 7-¢ m34. — 352 ¢. Pe-
WM JOCTYTIa on-line c KOMITBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=505.
T. 2: DneKkTpudecTBO ¥ Mar"eTusM. — 7-¢ u3g. — 352 c¢. Pexum rocryna on-line ¢ xom-
neiotepoB TYCVYP: http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=151.
T. 3: Onruxa. ®u3uka aToMOB B MOJIeKyJl. Pu3uka aTOMHOrO sI(pa ¥ MEKPOYACTHII. —
6-em3n. —512c. Pexum poctyma on-line ¢ kommeiorepoB  TYCVP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=508.
12.2. lomonsnTe/bHAN JHTEPATYPA:
1. CaBenpeB U.B. COopHUK BOIPOCOB M 3a/1a4 1o obmieit gpusuke. [DneKTpoHHBIN pecypc] —
5-e wm3n., crepeormn. —CII6.: Jlams, 2016. — 292c¢. Pexum pmocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ xomnsroTepoB TYCVYP.
2. Uponos U.E. Mexannka. OcHOBHBIE 3aKOHBL — 8-¢ 3., crepeoruir. — M.: BUHOM. Jla-
6opatopus 3uanuii, 2006. — 309 c. (B 6ubnnorexe — 99 5K3.).
3. Uponos 1L.E. ®usuka makpocrcreM. OCHOBHEIE 3aKOHBL — 3-¢ H3[., cTepeoTHIr. — M.: B1-
HOM. Jla6opatopus 3nanmii, 2006. — 207 c¢. (B 6ubnmuorexe — 50 5x3.).
4. Uponos U.E. Dnexrpomaraeruzm. OCHOBHEIC 3aKOHBL YueOHOE TTOcoOHe JUIsS BY30B. — S5-€
u3z. — M.: BUHOM. Jla6oparopus 3uanunii, 2006. — 319 c. (B 6utnmuorexe — 101 2k3.).
5. Mponos M.E. BonaoBsle nporecchl. OCHOBHBIE 3aKOHBL yueOHoe nocobne. — 3-¢ u3n. — M.:
BUHOM. Jlaboparopus 3nanuit, 2006. — 263 c. (B 6ubauorexe — 100 3K3.).
6. Uponos W.E. Keanrosasi ¢pmzuka. OCHOBHBIE 3aKOHEI: YueOHOE 110co0ue JyIsi BYy30B. — 2-¢
u3j., aon. — M.: BUHOM. Jlabopatopus 3uanmii, 2004. — 256 c. (B 6ubnumorexe — 100 2K3.).
7. Uponos WN.E. 3anaun no obmet ¢usuke: Yyebnoe mocobue s By30B. — 7-€ U31., CTe-
peotun. — M.: BUHOM. Jlaboparopus 3uanuit, 2007. — 431 c. (B 6ubnuorexe — 496 5k3.).
8. Uepros A.I'., BopoOséB A.A. 3agaunuk mo ¢msnke: Y4yeOHOe mocobue st BTy30B. — §-¢
u3l., nepepad. u gon.— M.: @usmariut, 2007. — 640 c. (B 6udbauoreke — 99 sk3.).
9. Bonpkenmreita B.C. COopHuk 3ama4 1o obmeMy Kypey ¢usuku: YdyebHoe mocodue Juis
BTY30B. — 12-€ u31., ucrp. — M.: Hayxka, 1990. — 396 c. (B 6ubnuoteke — 148 5k3.).
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10. KossipeB A. B. Kypc nexiuit o ¢usnxe: Yuebuux. — Tomck: TYCVYP, 2007. - 421 c. (B
oubnuotexe — 697 3K3.).

11. Kananmuxos H.II., Koxesanko H.M. ®u3muka. FiETepHET-TeCTHPOBaHNE 0a30BbIX 3HAHMIA.
[Dnextpommsii pecypc] —1-e m3n. —CII6.: Jlams, 2009. —160c. Pexwmm moctyma on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ xommsroTepoB TYCVYP.

12. Jlozosckuit B.H. Kypc dmsuxu. B 2-x T1. [3nexrponusiii pecypc] — 6-¢ U31., UCIIP. H
qon. — CII6.: Jlans, 2009.

T. 1: dusuyeckue OCHOBBI MEXaHHMKH. DIESKTPUUECTBO M MarHeTusMm. Dusmka xomaeda-
Huii |1 BomH. —576c¢. Pexumm joctyma on-line ¢ xommeiotepoB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.
T. Z: KeanroBast ¢pu3uxa. Crarucruyeckas uzuka u TepmoauHamuka. CoBpeMeHHas
¢usuueckas xaptuea Mupa. — 608 c. Pexum noctyna on-line ¢ xommsiorepos TYCVP:
http://e. lanbook.com/books/element.php?pll_cid=25&pll _id=239.
13. Casennen 1.B. Kypc o6meit ¢uzmnxku. B 3-x 1. [Dnexrponnsii pecypce] — CII6.: Jlans, 2011,
T. 1: Mexapuka. MonexynapHas ¢usuka. — 11-¢ wu3m., crepeorun. — CIIG.:
Jlanp, 2011. -432¢c. Pexum gocryma on-line ¢ xommsiorepoB TYCVP:
http://e.Janbook.com/books/element.php?pll_cid=25&pl1 id=2038.
T. 2: Onextpudectso ¥ MargeTu3M. Bonusl. Ontuxa. — 11-e m3a., crepeornir. — CIT6.:
Jlanp, 2011. —-496c¢c. Pexmm Jnocryma on-line ¢ xommsiorepos TYCVP:
http://e.Jlanbook.com/books/element.php?pll_cid=25&pll_id=2039.
T. 3: KsanToBas ontuxa. AToMHas puzuxa. @usuka TBEPIOro Tena. OU3NKa aTOMHOTO
sjipa ¥ 3JeMCHTapHBIX YacTuil. — 10-e u3a., crepeorun. — CII6.: Jlams, 2011, — 320 c.
Pexum JIoCTyIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2040.
12.3. Yuebno-Meroguveckue mocobusi 4 MporpamMmuoe obecredenue

1. Yuebno-memoouueckue nocoous ona RPaKmMuUecKux 3AHAMUI U CAMOCHMOAMENbHOIL
pabomywl [DIEKTPOHHBIA pecypc]:

2.1. Yyxxos IO.II. Pabota u sHeprus. 3akOoHBI COXpPaHEHHS B MEXaHHUKE: COOPHHK
3a1a4 Uil IpakTudecKux 3ansatuil. ~ Tomck: TYCVYP, 2010. — 24 ¢. Pexxum nocryma cBo-
Gomubii aus ckavusanys: http://edu.tusur.ru/training/publications/1100.

2.2, JIaunn A.B., MarazuaankoB A.JL., Tposu JLL.A. Monekynsapras ¢usuka: COop-
HHUK TECTOBBIX BOIIPOCOB Ul CAMOCTOSITEIBHON paboThl M IS MPAKTHYECKMX 3aHATHHA. —
2009, 30c. Pexum JIOCTyTIa CBOOOAHBIH JUISE CKauyMBaHUA:
http://edu.tusur.ru/training/publications/1234.

2.3. JIaunn A.B., Marasuaaukos A.Jl., Oprosckas JI.B. Tepmonunamuka. Yacrs 1:
COopHEK TECTOBBIX BOIPOCOB IS CAMOCTOSATENHHOM PaGoOThl M [T IMPAKTHYECKAX 3aHs-
. - 2009. 43c. Pexmm  gocryma  cBOOOAHBIA  [UIS  CKAYWBAHMSL:
http://edu.tusur.ru/training/publications/1235.

2.4.T'aneeBa AW, Jlsumu A.B., Marazmanukos A.JI. Tepmogunammka. Yacts 2:
COOpHHEK TECTOBBIX BOIIPOCOB JUISI CAMOCTOSITENLHOM pabOThI M [UIA IPAKTHICCKUX 3aHs-
i, - 2010, 22c¢. Pexumm  jgocryna  cBOOOAHBIA A CKAYMBAHHAL:
http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuit 10.A. BonroBas ontuka: Metoauueckoe mocobue. COOpHUK Tec-
TOBBIX BOHNpOCOB. —2009. 24c¢. Pexnm JlocTynia CBOOOMHBIN JUIs CKAauMBaHMS:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxxos I0.I1. OnemeHThI aTOMHON (M3HKA M KBAHTOBOM MEXaHMKH: Y4eOHO-
Metoauieckoe nocobne. COopHuK TecToBbIX BompocoB. — Tomck: TYCVYP, 2011. - 68 c.
Pexxum JOCTYIIa CBOOOHBII JULS CKAYMBAHHMS:
hitp://edu.tusur.ru/training/publications/1104.

2. Yuebrno-memoouueckue nocobus ona evinoiHeHUs 1a00pamopHuIx padom [DIEKTPOH-
HBIH pecype]:
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3.1. bypnosunun B.A., Tposu JI.A. Jlunamuka mastauka O6epbexa: Mertoamaeckue
ykazaHus K yabopaTtopHoit padore. —2007. 13 ¢. Pexkxum nocrtyria cBOGOHBIN JUIS CKAYH-
BaHWs: http://edu.tusur.ru/training/publications/918. \

3.2. bypnosunun B.A., Tposu JLA. KuremMaTnka paBHOYCKOPEHHOI'O BpAINCHUS:
Mertonudeckue ykazanus K jaboparopHoit pabote. — 2012. 13 c. Pexxum nocryna cBobon-
HBIM JUIs cKauuBaHus: http://edu.tusur.ru/training/publications/923.

3.3. bypauesckuit }O.A. V3yueHue CBONCTB AMDIEKTPHKOB B IIOJIE ILIOCKOTO KOH-
JeHcaropa: Meroauueckue yka3aHus K adopatopHoii pabore. —2012. 15 ¢. Pexum moc-
Tyra cBOGONHBIH Ui ckaumBanus: http://edu.tusur.ru/training/publications/873.

3.4. sanoBa E. B. M3yueHne MarsMTHOro HOJII KpyroBoro Toka: MeTogudeckue
yka3aHus K naboparopHo#t pabore. —2007. 12 ¢. Pexxum focryia cBOOOAHBIN i CKavH-
Banus: http://edu.tusur.ru/training/publications/863.

3.5. Bypauesckuit 10.A. Onpenenenue yaelbHOro 3apsaaa dJIEKTPOHA METOJOM Mar-
HeTpoHa: Meroaudeckue yka3aHud K 1adoparopHoii padore. — 2011, 14 ¢. Pexum nocryna
JULs CTyAeHTOB, coTpyauukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.6. Byprosumun B.A., Tposa JL.A. V3ydyenue 3aTyXatomux 3JIEKTPOMAarHATHBIX KO-
nebanuii: Metomuaeckue ykasanus K saboparopaoii pabore. — 2007, 14 ¢. Pexxum nocty-
na cBOOOIHBIN s ckaumBanus: http://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JI.B. M3ydenne naTepdepeHINN Ja3epHOro H3IydYeHus: MeTomude-
ckue ykazaHus K yaboparopuoit pabore. —2010. 9 ¢c. Pexum jmocTyna cBOOOMHBIA s
ckaunBanums: http://edu.tusur.ru/training/publications/911.

3.8. ®emopos M. B., bypnosunma B. A. Buemuuit horosddexr. Uzydyenue 3akona
CrosneToBa u nposepka ¢opmynst DitHmTelina: MeToguueckue ykazaHus K 1abopaTopHOM
paGore. — 2009. 11 c¢. Pexmm pmocryma CcBOOOHHBIN JUIs  CKaYHBaHUA:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapos H.A., Kupwnos A.M. HccnenoBarnue crextpa aroma Bojmopona: Me-
TOAMYECKUE yKa3zaHud K aboparopHoit pabote. —2011. 18 ¢. Peskxum noctyna cBOOGOIHBIH
g cxaumBanug: http://edu.tusur.ru/training/publications/917.

3. KoMnbIoTEpHBIE NPOrpaMMBl MOJICTIMPOBAHUS HEKOTOPBIX (U3NYECKUX SABICHUH B j1ab0-
paTopHOM MPaKTHKyMeE.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JTUCIIH-
IJIVHBI

Jlas obecriedenust YTeHUsT Kypca JICKIUN UCIONB3yeTcs ClIeNualbHast JIEKIMOHHas ayau-
topus xadenpsr ¢usuku (230 ayn. ®IT), ocHamEnHas MyIbTEMEIUAHLIM TPOEKTOPOM, KOM-
ne0TEpOM H 3KpaHamu. lns obecredyenus aboparopusix pabot mo ¢u3mke HCIOMB3yoTCs 6
CHEIMAIM3HPOBaHHEIX (IO pa3uUHbIE pa3/eNbl Kypea) jJabopaTopun kadenps! puszuku, ocHa-
IIEHHBIE COOTBETCTBYIOIMMY JT1abopaTOpHBIME YCTaHOBKaMH, MaKeTaMM, CTCHIAMH U KOMIIBIO-
TEPHBIM 00OPYAOBaHHUEM.

14. METOIMYECKUE PEKOMEHIALOMHA IO OPrAHM3AINHU
M3VUEHUSA AU CHUITTHHBI

O0BEM 4acoB, IIPENYCMOTPEHHBIX YUeOHBIM TIIAHOM JUIS H3Y4eHus Kypca QH3MKH, HE [0~
3BOJIIET PACKPBITEH B JIEKIHSIX IMOIpoOHO U riayboko marepual. [TosTomy Ipu peajmsanuy 11po-
I'PaMMBI CTYAEHTHI JIOJDKHEI JIOCTATOUYHO MHOTO paboTaTh CaMOCTOSITENIFHO KaK IIPU IIOBTOPCHUH
JIEKIOHHOI0 MaTepHaia, Tak ¥ MOATOTOBKE K NMPaKTHYECKUM, JTa00paTOPHBIM B KOHTPOJIBHBIM
sapsgtisaM. [ obecnevernus 3pQEeKTUBHOTO YCBOCHUS CTYIEHTAMH MaTE€PHAIIOB JHCIMILITHHBI
HE00XO0I¥MO HA IEePBOM 3aHATHH 00ecIeulTh UX CIHCKOM BOIIPOCOB, IOJICHKAINX H3YIECHHIO,
CTIMCKOM OCHOBHOM U JOLONHUTEIBHOM JIATEPATYPEI JUISL CAMOCTOSITENEHOM paboTHI.

Jlns TEKyHIero KOHTPOIS YCIIEBAGMOCTH M HPOMEXYTOYHOH aTTeCTalMi HCIIOJb3YETCs
TECTOBLIN KOHTPOJIH 3HAHUM.

Ha nexrpsax HeoOXOoMuMO 00paliaTh BHUMaHue Ha 0COOEHHOCTH IIPUMEHEHNS paccMaTpyBac-
MOTO MaTepyaya B IIOCIEIYIONHX Kypeax, a Takoke B Oyaymel IpodecCHOHAIBHOMN NESTENbHOCTH.

15
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Mpunoxexnue 1

denepanbHOE rocyaapcTBEHHOE OIODKETHOE 00pa30BaTeNbHOE YIPEIKICHHUE BHICIIETO
npodeccroHATFHOTO 00pasOBaHU.

«TOMCKUI TOCYJIAPCTBEHHbBIN YHUBEPCUTET CUCTEM VTIPABJIEHUS U
PAJTUORJIEKTPOHUKM» (TYCYP)

/ YTBEPXKIAIO
Tip Op;s, op HI9 yuebHol pabote
4, .JL,‘L/.._\L,% II' E. TpOﬂH

L

« » 2016 1.

®OHJ] OLEHOYHBIX CPEJICTB IO VUEEHOM! IUCIUILIAHE
(ITPAKTUKE)

DuzuKa

YpoBeHb ocHoBHOI 06pa30BaTEILHON TPOrPaAMMEI OaxajiaBpuar

" ‘Hanpasaenue nogrorosku _11.03.02 — MH(OKXOMMYHHKAITHOHHEIE TEXHOJIOTHH ¥ CHCTEMEI CBSI3H

IHpoduin OnTHYecKre CHCTEMBI M CETH CBA3H

®opma obyuenus o49Hasz

@aKyabTeT Panmorexmangeckmii

Kadeapa CBYuKP (CpepXBLICOKOYACTOTHOM M KBAHTOBOM PaHOTEXHUKH)
Kype(b) 1 Cemectp(e1) 1,2

Yuebubiii nian nabopa 2016 rona n HoCIeAYIONIHX JIET

3auet ceMecTp

JxK3aMeH 1,2 cemectp

Tomek 2016
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2
1 DBsemenmne

®ont onenouHkIx cpeactB (POC) spnseTcs nprmoxkeHreM K pabouei mporpaMme JUCIUIIIMHBL
(mpaxkTHkm) ¥ 1pencTtaBnsier co0of  COBOKYIMHOCTh KOHTPONBHO-H3MEPUTENHHBIX MAaTepHAIIOB
(TunoBble 3a7a4M (3a/aHUS), KOHTPOJNBHBIE paboOThl, TECTHI M JIp.) ¥ METOJOB WX MCIONB30BAHUS,
[OpeqHa3HA4YEHHbIX JUIS HM3MEPCHUS YPOBHS MJOCTIDKEHHS CTYACHTOM YCTAaHOBJICHHBIX Ppe3YJIBTaTOB
o0y4eHwus1. v

@®OC no gucnuiumHe (IPaKTHKE) HCHOJB3YETCS IPU TNPOBEHACHUU TEKYIIETO KOHTPOJs
YCIEBAEMOCTH U IPOMEKYTOUHOM TTeCTAllUU CTYIEHTOB.

1

IlepeveHs 3aKkperUIeHHBIX 3a JMUCHUILIHHOMN (IPaKTHUKOM) KOMITETEHITHIA TipuBeacH B Tabmune 1.

Tabauna 1 — [lepeyens 3aKpenieHHBIX 32 TUCHUIINHON KOMIIETeHIMI

Kog, ®opMyIHpPOBKA KOMIIETEHITHHI JTansbl HOpMHUPOBAHMA KOMIIETEHIMHI
OK-7 cr1ocoOHOCTh K camoopranm3anuy | 1. JIomkeH 3HaTh OCHOBHEIE CIIOCOOBI
¥ caM0o0Opa3OBaHHUIO CaMOOpraHM3allH ¥ caMoo0pa3oBaHus.

2. JIOIDKEH YMETh MCIIOJIb30BaTh CaMOCTOATEILHO
TIOJTY9YEeHHBIC 3HAHMS [IPH 00BSICHEHUH
Pe3yJbTaToOB SKCIEPUMEHTOB, IPUMEHSTh 3HAHUS
B 00y1acTH (PMBHUKH [T OCBOCHUS
o6mmenpodpeCCHOHAIBHBIX JUCIUILUTAH 1

petrernst mpodheCCHOHANBHBIX 3a/1a4.

3. JlolkeH BnaJeTh HaBBIKAMHU
CaMOCTOSATENIFHOTO MCIIOIB30BaHNUS HCTOYHHKOB
NoJy4eHus NHPpOpMaNUK B HETUITMYHBIX

CUTYyaIUsX.

OIIK-3 CrIocOOHOCTH BIAJCTh OCHOBHEIMH | 1. JIOIDKEH 3HATH OCHOBHEIE CIIOCOOBI U CPEJICTBA
METOHaMH, criocobaMu 1 HONYYEHUs, XpaHEHHs U nepepaboTiu
CPEACTBaMU IONTYUEHHUS, HHpOpPMAIUH (TEKCTOBEIE U IT'padUUeCKHe
XpaHeHHs, iepepaboTKu PEHaKTOPHI, MpOoTrpaMMBbI st 00paboTKH
uHpOpMAITIH JAHHBIX).

2. JTomKeH yMeTh MCIIOBb30BATh CPEACTBA
HOJyYeHUsI, XPaHEeHHUs U IepepaboTKu
rHGOPMAITHY IS HAIIMCAHKS OTYETOB 110
naboparopusiM pabotam. Mcnions3oBars
nporpaMMbl 06pabOTKH U TpeICTaBICHHS
PE3yIBTaTOR.

3. JlomxeH BlaneTh

HABBIKAMH OCHOBHBIX IIPHEMOB 00paboTKN

SKCHCPHUMCHTAIBHEIX JaHHBIX.

CornacoeaHa Ha noptane N2 209



3
2  Peanusanus KOMIICTEHIIHIA
1 Kommnerenunua QK-7

OK-7: cnocobHocTh K CAMOOPraHM3AMME W CAMO0BPA3oBAHMIO.

s GopMUpOBaHHS KOMIETEHIHHM HEOOXOMMMO OCYLIECTBHTH psJi 3TAlOB. Tambl
(bopMUpOBaHKS KOMIETEHINH, MPUMEHsIEMBIE JUII 3TOTO BHIBI 3aHATHH H UCTIONIB3YEMBIE CPENCTBa
OIICHMBAHUS IIPEJICTABIICHBI B TabuIe 2.

Tabmuma 2— Irans! GopMUpPOBAHHI KOMIETEHIIMH M UCIOJIb3yeMble CPEICTBA OLCHHBANMUS

Cocras 3HaTL Vmers Baagers
HCIIOB30BaTh
CaMOCTOSITEITHHO
IOJYJYCHHBIE 3HAHWS [IPU | HABBIKAMH
OOBSICHEHHUH PE3YNIBTATOB | CaMOCTOATEILHOIO
OKCIIEPHMEHTOB, KCTIOB30BAHHUSA
OCHOBHBIE CIIOCOGEI
IIPUMEHATH 3HAHUS B MICTOYHUKOB
Cogep:xanme 3TaNOB | CaMOOPTaHU3AILMH U
obmactu GusuKA s HOyYEHUS
camMo00pazoBaHusI.
OCBOCHUS uHpOpManuy B
o6INEeNPOpECCHOHANBHEL | HETHIIMYHBIX
X JUCHHUIUIAH U PEIICHUS | CHUTYalMsX.
npodeccuoHaIbHBIX
3aj1a4.
e JlaGoparopusie
o Jlexnuu; e Jlaboparopubie 5 patop
aboTHI;
e [lpaxTuueckue paboThr, P ’
e Brmonnenue
. 3aHITHL, e BrmonneHne
Buanl sausaruii JIOMAIIIHEro
e CamocrosTenbHas JIOMAITHETO 3aAaHus;
3aJ[aHus;
paboTa cTyneHTOB e CaMocTosTe/IbHas
e CamocTosTe/bHas
paboTa CTyIeHTOB
pabota cTyeHTOB
e Tecr e Jlaboparopnas e 3amura
e KonTponbHas pabora; 1abopaTopHBIX
paborta; e KoHcnekr pabor;
Hcenoanayemnbie .
e Komnoxsuywm; CaMOCTOSITETHHOM e DK3aMEH.
€peCcTBA ONEHUBAHMS
e MmmaBunyansHoe paboTeL
3aJlaHue;
e DK3aMCH.
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4

O6mue xapakTepuCTHKY TOKa3areliel 1 KpUTEPHEB OLICHUBAHIS KOMIICTCHI[AHN Ha
BCEX 3Talax IpuBeJieHbl B Tabauie 3.

Tabmuna 3 — O6mue XaAPaAKTCPDHCTHIH MmoKAazaTeNei u KPpHTECPHEB OICHUBAHNY KOMIICTCHINHN 10

JTAnaM

. Hoxazarenu u

BBIITOJIHCHH A
TIIPOCTRIX 3a1a4d

3HaTh YMmeTrh BaageTs
KPUTEPUn
O6manaer Ob6nanaer
bakTHICCKUME U ITAATa30HOM
TEOPETHYCCKUMH IPaKTHIECKIX
. KonTtposmpyer pabory,
. 3HAHUSAMU B YMEHHUH, TpeOyeMbIX
Oruuaso (BhIcOKUI MIPOBOUT OLICHKY,
npeaenax JUISL pa3BUTHS
YPOBEHE) . COBEPIIEHCTBYET
u3yqaeMoit o0NacT | TBOPYECKHUX .
. JeicTBUST paboTHI
C IOHUMaHUEeM PeIICHMIA,
TpaHuI] abcTparupoBaHus
IPUMEHUMOCTH npobiieM
O6nanaer beper
3naeT ¢axThi, JIHara3oHoM OTBETCTBEHHOCTH 32
TIPUHIATIBI, MPaKTHIECKIX 3aBepIICHHE 33129 B
Xopomo (6a3oBbIi IPOLIECCHI, 00ITHe yMeHHH, TpeOYeMBIX | MCCIEA0OBAHUM,
YPOBEHb) HOHSATHS B JUISL peteHUst IpUCIIOCabIMBACT CBOE
npenenax OIIpeleIEHHBIX TIOBEJIEHUE K
u3ydaeMoi obnactu | mpoGiieMm B obnactu 00CTOSsITENHCTBAM B
UCCIICIOBAHHUS pelreHuu npodieM
O6namaer
OCHOBHBIMH
O6napaer
YnoBiieTBOpHTEILHO YMEHHSIMH, Pa6otaer ripu nipssMoM
. 6a30BEIMH OOTITIMH
(moporoBLIii ypoBeHs) TpebyeMbIMH IS HaOJIIONCHIH
SHAHUSIMHA

(I)OpM}’III/IpOBKa nokazarene u KpUTCPpUCB OLCHUBAHHA JaHHOH KOMIICTEHITHM IIpUBEICHA B

tabmuue 4.

Tabaunua 4 ~ [lokazare/u U KPETEPHH OUECHUBAHMS KOMIIETEHINMH HA 3TANAX

Hoxazarenn u

3HaATH Yrern Buagerns
KpHTEPUR
Orau4gno e cBo0OOIHO BIameeT e CBOOONHO HAXOOWUT U | e crmocoOeH
(BBICOKHMIA 3HAHUSMH O TIPUMEHSET METOBI PYKOBOJIUTH
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YpOBeHb)

criocofax

peuicuunA 3a/la4 B

MEXKIUCIUIIMHAPHO

caMOOprasus3auy u HE3HAKOMBIX ¥ KOMaHJOM;
caM000pa3oBaHU; CUTYaIAX; ¢BOOOIHO BIaKEET
MPEACTABIISICT yMmeeT (HPU3NUECKH U pazHbIMU criocobaMu
CIIOCOOHI 1 MaTeMaTHYCCKU CaMOPa3BUTHS U
pe3yIbTaThl BEIPAXATh, H camoo0pa3oBaHHs
HCIIOIB30BaHHS apryMeHTHPOBAHO '
Pa3IMYHbBIX METOIOB JIOKA3LIBaTh
caM000Opa30BaHuT; ITOJIOXKEHUS
000CHOBEIBAET nmpeaAMETHOM o0s1acTu
BEIOOP METOIOB JJIsI 3HAHMS
pelieHus
npodeccroHaNbHON
3a1a49n
IMOHUMAET
CaMOCTOSITEIIEHO
BO3MOXKHOCTH BCEX
nojidupacT u
METO/IOB
TOTOBHT ISl
camo00pazoBaHus U KPUTHYECKA
SKCIEPUMEHTA
CaMOOpraHu3allyy; OCMBICJIBAET
HeoOxoguMoe
UMeeT TUIyOOoKoe MOJIYUCHHBIC 3HAHUS;
obopynoBaHue;

IPCACTABIICHHUC O

TIPUMCHAECT METOBI

KOMIICTCHTCH B

3HACT OCHOBHBIC

yMEET IPEICTaBIsTh
pe3yasTarhl CBOeH

, TIOJIOKEHUIX Pa3IMYHBIX
: . . pelIeHus 3a1a4 B
Xopomo (6a3oBbIii npeaMeTHOH obnactu cutyanuax (padora B
HE3HAKOMBIX
ypOBEHb) 3HAHMUS; MEXKIMCIUILTITHAPHO
CUTYaITUsX; .
apryMEHTHPYET ¥ KOMaH/JIe);
yMeeT KOPPEKTHO
BEIOOp MeToa BJIaJIeCT Pa3HBIMHU
BBIpaXarh 1
peUIeHUS 3a/1at4u; cnocobamu
aAprYMEHTHPOBAHHO
COCTAaBIISIET TUIAH IpeACTaBIICHHUSI
000CHOBEIBATH
peIIeHus 3a/1a4H; uHpOpMaIT
HOJIOKCHHUS
rpapuaecKu N
IpeaMeTHOH obmacTu
HWIUTIOCTPUPYET
3HAHUSA
3a/1aay
JlacT ONpPENEIICHUS yMmeer paboTtarh co
OCHOBHBIX ITOHSTHIL; CIIPaBOYHOM
. BIIJEET
BOCIIPOM3BO/IHAT JUTEparypoii, .
TEpMUHOJIOTHEN
OCHOBHEIE HCIIONIB3YET "
npeaMeTHOM obnacTu
YA0BIETBOPUTETD TIOJIOMKEHUS npuCopHl,
. . SHaHUS,
HO (IOPOroBLIii NpeMeTHOH obacTu yKa3aHHEIC B
cocobeH KOPPEeKTHO
YPOBEHB) 3HAHWS, OIACAaHUHU
" OpeACTABUTH 3HAHMS
pacrosHaer n1abopaTopHoit N
B MaTeMaTHIeCKOM
¢$usnyecKkue paboThr;
tdopme
OOBEKTEL;
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MCTOOBI PECIICHIA
THIIOBBIX 3a/ia4 "
YMECT UX NPUMCHATD
Ha HPaKTHKC

paboTel

2  Kommerenmmusa OIIK-3

OIIK-3: cnocofHocTh BIAXETH OCHOBHLIMH METOHAME, CHOCOGAME M CPENCTBAMH IOJIyYCHMSI,

XpaHeHHs, nepepaborku uHpopMALH,

Jdns  GopMHpOBaHHMS KOMICTEHIMM HEOOXOMUMO OCYIIECTBUTH DSJ  OTAMOB.

OTannl

(i)OpMHpOBaHI/ISI KOMIICTCHHWH, IIPUMCHACMBIC IJIA OTOT0 BHJIBI 3aHATHH H HCIIOJIB3YCMBIC CPCICTBA

OIICHUBAHMUS IIPEACTABICHBI B Ta0JMIIE 5.

Tabmuna 5— Itans! hopMupoBaBHA KOMIETEHIIUN U HCIOJIb3yeMBbIe CPEICTBA ONCHMBAHHUS

CocraB 3HaTh YMmern Baagers
Croco6s1
OCYIIECTBICHHUS
MOMCKa, XPAHEHUS U Hcnonk30Bare cpeacrsa
06paboTkH NOJTy4YeHHs. HH)OPMAIHH,
HHpOpMAIIUY C Hcnonb30BaTh
KCIIONTE30BaHUEM TEKCTOBBIN penakTop Juist | HaBeikamu
OCHOBHBIX HAUCaHUS OTYETOB IO obpaboTku
Copepixanue 3TanoB .
BO3MOXHOCTEH naboparopHbIM paboTaM. | SKCIEPUMEHTAIBHBIX
COBPEMEHHBIX Hcnonb3oBarh pe3ynbTaros.
TEKCTOBBIX PElaKTOPOB | mIporpammy oOpaboTKu 1
U COBPEMEHHBIX HpeJCTaBICHUS
nporpamMm o0pabOTKU ¥ | pe3yJIbTaroB.
MpeCTaBIeHUS
uHpOpMAIII
o Jlexuumu;

Buner 3angTHit

® JIIPaAKTHYCCKUC
3aHsATHA.

e JlaGoparopusle
paboThr;

e JlabGoparopHble

e jaboparopHbie e CamocrosrenbHas paboTHL.
paboTEI; paboTa CTyIEeHTOB.
Hcnons3yemsbie e Tecr; e JlaboparopHbie e 3amura
CpeACTBA OLEHUMBAaHMSA | ¢ ycTHad Oecesna; paboThI; nabopaToOpHBIX
e DJK3aMEH. o Koncnekr pabor.
CaMOCTOSITEIEHON
paboTHL
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O6HII/IC XapaKTEPUCTUKH IIOKa3areseil u KPUTCPHECB OUCHHBAHUA KOMIICTCHIIUY HA
BCEX TaIlax IpruBCIOCHEI B Ta6J'II/IHe 6.

Tabiuma 6 — O6mue XapaKTepUCTHKH NI0Ka3aTe/iell M KPATepHeB OLCHNBAHMNS KOMIIeTEHIHH 110

JTanmamM

. Hoxazarenu u

3Harth Vmerh Baagers
KPHUTEPHn
Obnanaer Ob6nanaer
haKTHYEeCKUMU U JIMara3’0HOM
TEOPETUUCCKUMHU IIPAKTHYCCKUX
. KonTpommpyer padoty,
. 3HaHUAMH B YMEHHUH, TpeOyeMBIX
Ornnuso (BhicOKHI IIPOBOJIAT OLICHKY,
pejenax JUISL pa3BHTHUS
YpOBEHD) . COBEPIICHCTBYET
u3ygaeMol obmacTi | TBOPYECKHX .
. nercTBUs paboThI
¢ IOHUMaHUEM pelIeHui,
TpaHuI] abcTparupoBaHus
IPUMEHUMOCTH npobiem
Ob6mnajaer beper
3Haer dakrsbl, IUana3oHoM OTBETCTBEHHOCTb 3a
[IPHHITHIIEI, HPaKTHYSCKUX 3aBepIICHUE 3a/1a4 B
Xoponxo (0azoBbIii IIPOIECChI, 00IIHEe yMeHuH, TpeOyeMbIX | HCCIENOBAHUH,
YPOBEHb) HMOHSATHS B JUISL peTeHust pucrocaliIuBaeT cBoe
pejeax OTIpe/ICTICHHBIX IIOBEJICHHE K
u3y4aemoi obnactu | mpobGiieM B 061acTH 00CTOsTEILCTBAM B
VICCIIEIOBAHUS peleHun npoodiem
QObnanaer
OCHOBHEIMH
QObnmanaer
YaoBiaeTBOpUTEIBLHO YMEHHUSIMHU, PaGoraer npu npsmom
. 0a30BBIMH OOIIHMHI
(moporoBsIil ypoBeHsb) TpebyeMbIMu ISt HaOIoAeHUM
SHAHUSMHU

BBITOJIHCHHA
IIPOCTHIX 3a7a4
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Tabmmna 7 — Iloxazare/in B KPUTEPHN ONEHHBAHMS KOMIIETSHIIHM HA YTANaX

Tlokazarenu u

VYMmern

3Hars Buaagers
KPHUTEPUH
CrobonHo
CBOOOIHO
BJIAJICET
IIPUMEHSITh
BO3MOXKHOCTSIMH
BO3MOXKHOCTH criocoben
COBPEMEHHBIX
COBPEMEHHBIX PYKOBOJIHUTH
TEKCTOBBIX
TEKCTOBBIX MEXIUCITUIUTHHAPH
PEeNaKTOPOB; . .
peaKTOPOB B 0¥ KOMaHJOH;
Crobonno
- HE3HAKOMBIX cBOOOHO BIIALEET
BIIaJICeT )
CUTYyalrsiX, Pa3HBIMHU
. BO3MOXKHOCTSIMHA
Oriu4Ho (BhiCOKHIT CBOOOAHO COBpPEMEHHBIMU
COBPEMEHHBIX
YPOBEHb) TIPUMEHSITh crniocobamu
IporpaMmm
COBpPEMEHHBIE IPEICTaBIICHUSI
ob6paboTku u .
IPOrpaMMBbI ¢pusmaecKoit
MpeJICTaBICHUS
06paboTKku u uH(pOpMaIH B
vH(OPMAITUI; .
IpEJICTaBICHNS rpaduaeckoil u
Crobomuo .
uHpOpMaIN; MareMaru4eckou
BlasieeT
CBOOOJIHO HUX dopme
crocobamMu Ux
COBMECTHO
COBMECTHOTO
HCIIOJIH30BaTh
UCIIONB30BaHUS
MOHMMAET
CaMOCTOSITEIILHO
BO3MOXHOCTH KOMIIETEHTCH B
HOJIB30BATHCS
COBPEMEHHBIX Pas3IIYHBIX
COBPEMEHHEBIMH
TEKCTOBBIX CHTYaIUIX
TEKCTOBBIM
PENAKTOPOR; (pabora B
penaKkTopamu;
TIOHUMAET MEKTUCIATUTHHAPH
CaMOCTOSITEITEHO .
BO3MOXKHOCTH ot KoMaHAE);
. MOJIB30BATHCS
Xopemo (6azoBblit COBPEMEHHBIX BIIAJIECT Pa3HBIMU
COBpPEMEHHBIMHU
YpOBEHR) porpamMm cniocobamu
[porpaMMamMu
o6paboTku 1 TIPEICTaBICHUS
06paboTku .
IPEJICTABIICHHUS buzmaeckoi
IpeACTaBICHUS
rHpOpMAaIIy; vH(pOpMAITNH B
uHPOPMAITIH; .
[IOHMMACT, KaK rpaduaeckoii u
CaMOCTOATEIHHO .
COBMECTHO MX MaTeMaTHIeCKOu
COBMECTHO HX
MOYKHO dopme
HCIIOJIb30BaTh
HCTIONB30BaTh
MOHUMAET ymeer paboTarh ¢ BIAJIEET
YaoBieTBOPUTENLHO .
. OCHOBHBIE COBPEMEHHBIMH TepMHUHOJIOTHEHN
(nmoporosblii ypoBEHb) .
BO3MOXXHOCTH TEKCTOBBIMH IpeAMETHO
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COBPEMEHHBIX pellaKTopamu; o0sacTi 3HAHUS;
TEKCTOBBIX ® JCIIONB3YeT e crnocobeH
PENaKTOPOB; COBpEMEHHEIE KOPPEKTHO

© TIOHMMAeT IIPOTPaMMBI IPEACTaBUTD
OCHOBHBIE o6pabotku u uHMOPMAITHIO B
BO3MOXHOCTH IPeICTaBICHHSI rpadudeckoit u
COBPEMEHHBIX uHdopmarmm; MaTeMaTHIecKoit
IIporpaMm e yMmeeT dopme
06paboTku u HIPeACTaBIATH
HpEACTaBICHUS pe3ynbrarel CBoei
rHpOpMAIHH paboThI

3 Tunoswie KOHTPOJILHUBIC 3aJaHM A

st peanusanuu  BRINCNECPEUMCICHHBIX 3a7ad OOYYCHHs WCHOJB3YIOTCS — CIEHYIONIHE
MaTepHUabl:

— THUIOBLIC KOHTPOJLHEBIE 3aJaHMs WM WHBIE MaTepHasbl, HeoOXomuMmble Ui OIEHKM 3HAHUM,
yMEHUH, HaBBIKOB W (WJIM) ONBITA JESTENbHOCTH, XapaKTepH3YIOMUX 3Tanbl (OPMUPOBAHHUS
KOMIIETCHIMH B IIPOIIECCE OCBOEHHS 00Pa30BaTeIbHOM IIPOrPaMMBL, B COCTABE:

“3.1. Tecm:

3.1.1. Temor mecmosblx 3a0GHUIL ONA NPAKMUYECCKUX 3AHAMUIL

1) Kunemaryka IOCTyHaTeIbHOTO M BPAIUATENLHOTO IBHKEHUSL.
2) JlaHaMuKa IOCTYNIATeIFHOTO ¥ BPAlaTENLHOTO JIBHKCHHS.
3) PaGota, 5Heprus 1 3aKOHEI COXPAHEHHS B MEXAHHUKE.
4) Monexynspaas ¢pm3uka. Kinaccuueckue CTaTHCTHKH.
5) IlepBoe Hauano TepMoauHamuky. Mzomponeccsl. TennoéMKoCTb.
6) Bropoe nagano tepmopuaamuky. [{uxist Kaprno. Surpomnmus.
7) DnexTpocTaruka.
8) ITocTOAHHBIN 2/IeKTPAYCCKUM TOK.
9) Maruautocraruka.
10) Cuna Jlopenna u cua Ammnepa.
11) SIBnenue snekTpOMarHNTHOM HHAYKIMU. PaboTa 1 sHeprus mosns.
12) T'apmonuueckue KoneGanus.
13) Crobonmuble ¥ BRIHYKICHHBIE KolleOaHusl.
14) Bosmer. Oddexr Jorrepa.
15) MaTephepennus cera.
16) qudpaxims.
17) Honspuzarmus.
18) TermoBoe m3nyuenue.
19) Buemnutit ¢poroaddexr.
20) O¢dpext Komnrona.
21) KoprycKynsapHO-BOIHOBBIEC CBOMCTBA MUKPOYACTHIL. ATOMHBIE CIIEKTPBI.
22) OneMeHTH KBAHTOBOH MEXaHHKH.
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ITpumep mecmosozo 3a0aHUA 01 RPAKMUYECKO20 3AHAMUA:

KHHEMATHKA IMIOCTYIIATEJBHOT'O 1 BPAIITATEJIHOT'O IBHKEHMSI
Bapnanr 1 ‘
1. Marepuansnasd Todka JABIIKETCS B INIOcKocTd XOY mo 3akoHy x=at, y=»b/t, tne a u b -
HOJIOXKUTENbHBIE TTOCTOSIHHBIC. Ha KakoM W3 NMPUBEJCHHBIX HUKE PUCYHKOB IPAaBUIBHO MOKA3aHA

TPaeKTOPHSI TOUKH?

Y Y Y

0] ~ 0 X . O X

1 2) 3)

2. Kakoe w3 npeIOXEHHBIX HIDKE OIpEACTICHWH XapaKTepH3yeT HOPMAlbHYIO COCTaBIIIOILYIO
JTUHEHHOTO YCKOPEHMS?
OrtseTsl:
1) 910 ¢pu3mueckas BeKTOpHas BEIMYNHA, XapaKTepU3yIomas ObICTPOTY H3MEHEHHS CKOPOCTH I10
BCJIMYHHE.
2) Oto ¢pu3myecKas BEKTOPHAs BEIMYNHA, XapaKTepu3ytonas ObICTPOTY H3MCHCHHS CKOPOCTH ITO
BEMIMHE ¥ HaIPaBJICHHUIO.
3) Oto Qu3nyeckas BEKTOpPHAS BEIMYIHHA, XapaKTepH3YIomas ObICTPOTY H3MEHEHHS CKOPOCTH IO
HaIIpaBJICHHIO.

_>
Vi B
3. MarepunansHas Touka M IBUXKETCS 110 OKPYKHOCTH CO CKOPOCTBIO ¥ .
-

/_:__\ Ha puc. 1 mnokasan rpadmk 3aBHCHMOCTH V; OT Bpemennm (* -
! -
! I

I

i

|

| 5 ”

| CANHWYHBIN BEKTOP ITOJIOXKUTCIILHOIO HAIPABJICHUA, VT — IIPOCKIIUA Ha
|

|
t! | L HanpasiieHue). [Ipy 5TOM BEKTOp HOJHOTO JMHEHHOTO YCKOPEHMS
2 3

ty

Touk¥ M B MOMEHT BpeMeHH t3 Ha pHUC. 2 UMeeT HallpaBlICHHE. ..

Pue. 1 )
®, paalc
4. Teno Bpamaercss BOKPYT HEHNOABHID)KHOH  OCH. L
3aBUCHUMOCTh YIJIOBOM CKOPOCTH OT BpeMeHH (t) 10
IpHBEeeHa Ha pUcyHKe. UeMy paBHO YINIOBOE YCKOpEHHE 2, -, 1,2

I

|
TOYKY, HaxoNsmeHdcss Ha paccTOSHMM | M OT ocH SUR 1 be

|

|

|

()
BpaIlCHUS 20 \
Pric. 2 phe ..

5. CromHo# 0MHOPOMHEIA Map KaTUTCA IO TOPH30HTAIBHOM IUIOCKOCTH 0e3 mpockanb3biBanus. [To
KaKoil TpaeKTOpHH OBIKETCS HEHTD WHEPIKH mmapa?

OtBeThI:

1) Io oxpyxHOCTH.

2) Tlo npsimoii, napajuienbHOH MIIOCKOCTH.

3) Ilo npon3BOJILHO OPUEHTUPOBAHHON IIPAMON.

4) I'o cnoxHOM KpUBOH, OTIMYHON OT OKPYKHOCTH.

3.1.2, Temsi mecmoswix 3a0aHuil OR NAGOPAMOPHBIX 3AHAMUIL:
1) KuHeMmarnka paBHOYCKOPEHHOTO BpalEHUs
2) Jumamuxa mastHuka Ob6epbeka
3) Hsyuenwue pacupenencHus boibsnmana

CornacoeaHa Ha noptane N2 209



1

4) OmnpenencHue OTHOMICHHS TEILIOEMKOCTEH ra3a MerofoM Knemana-/lezopma

5) W3ydeHue 3yIeKTpOCTaTUYECKOTO OIS

6) H3yueHue cBOWCTB JIMBIIEKTPUKOB B MOJIE INIOCKOI0 KaneHcaTopa

7) H3amepenne yaenbHOro 3JeKTPUYECKOTO CONPOTHBICHHS METAIIOB

8) H3yueHne MarHuTHOTO HOJS KPyTOBOr'O TOKa

9) Ormpenenenue yIenbHOTO 3apsiia JIEKTPOHA METOJIOM MarHeTpoHa

10) M3yuenue 3aTyxaromyx 3JIEKTPOMArHUTHBIX KoleOaHui

11) Hzyyenue uaTepdepeHnmy tazepHoro marydeHud. Ot IOHTa

12) Hzyuenne qudpakiuy Ja3epHOTO W3IYYCHUS OT HIETH U HATH

13) MzyueHue 3aBHCUMOCTH SHEPreTUYeCKOH CBETUMOCTH CEPOro Tella OT TeMIIEPaTyphI

14) Buemmnuii doroaddexr. Mzyuenme 3axona CrosieToBa 1 mpoBepKa GopMy bl JitH-
HITEHHA

15) Wsyuenne ciektpa aroma Bogopoza. (Ilocrosauaas Punbepra)

Ipumep mecmosozo 3a0anun Ona 1460paAMOPHO20 3AHAMUAS

ONPEAEJIEHUAE YIEJGHOI'O 3APAJIA JIEKTPOHA METOJAOM MATHETPOHA
Bapuanr 2

1. TTo xakoif TpaeKTOpHUH JBIDKETCS B 001EeM CIIydae 3apsDKeHHast 4acTHIla B OAHOPOIHOM
MarguTHOM Homne?

“Orsetsr: 1) mo mpsavoii;  2) mo mapaGone; 3) 1o rumep6one; 4) Mo clUpany; 5) 0 OKPYKHOCTH.
2. [TapannensHo npsAMOMY IPOBOAHUKY HAa HEKOTOPOM PACCTOSHUU

“OT HETro, ABMKETCS CO CKOPOCTHIO U 3JEKTPOH. YKa3arh HA PUCYHKE 6 1
Hanpapienue cuisl Jlopeniia, neficTByIOMel Ha 31eKTPOH, €CIH 10 ® 3 7
IIPOBOJHMKY IIYCTHUTE TOK 1. 4 @ 5

3. Tpu gacTHIIBI ¢ OMMHAKOBEIMHU MacCaMy M 3apsilaMy BJIECTAIOT B 2 v !
OITHOPOTHOE MarHUTHOE IIOJIE C Pa3HLIMH
T "
u CKOPOCTSIMH, KaK ToKa3aHo Ha pucyHke. [Ipuaém o5 <wv; <wv;. Kak
U3 COOTHOCSTCS MEXy COOO0 UX repross! Bpamenus 17
e 6 6
qa q

Omeeror: )Ty <T,<T3; 2D T;>T,>T3; 3)Ti=T=T3
4) Jlns oTBeTa JAaHHBIX HEJAOCTATOUHO.

4. MuKpOYaCTHIIEI BIETAIOT B OMHOPOJHOE MAarHUTHOE I10JIE €
IIOCTOSIHHOM CKOPOCTBIO, KAaK ITOKa3aHo Ha pucyHke. Kaxoit 3aps
VIMEIOT YaCTHIRI?

g2
Qs

aA)q=+q O)Q@=+q B)q=+q

_\\ F) qr = -q; I() q =-q; e) gs =-q;

x) q1 = 0; 3)qe=0; n)qs=0.

Orsersl: 1)a,6,8;, 2)n,me; 3)x%3,1 4)a,e, 3 5)B,L3; 6)0,x u.
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5. Kakoe m3 npyBEICHHBIX HIKE BRIPOKEHU MpeacTaBiIsieT coboi criry, AeHCTBYIONIYIO Ha

HOJIOXKUTENIEHO 3aPSKEHHYIO YacTHILY, TBIKYIIYIOCS OJHOBPEMEHHO B JIEKTPHUYSCKOM W MarHMTHOM
nonsax?

1) F=qE+q[E,6} 2) F =qE+q[6,l§]; 3) F= qE+q(B,5)
o F=qE +q(5,B) |

3.2. Tembt KoHmMpPOLHBIX padom:

1) Mexanuka

2)  MonexynsgpHas GU3MKA ¥ TEPMOTTHAMUKA
3) Onexrpocraruka

4)  Onexrpudeckuil TOK

5)  ONEeKTpoMarHeTwu3Mm

6) Konebanus ¥ BOJHEI

7)  Ounruxa

8) TennoBoe usnydcHue

9) KopnyckynspHsle ¥ BOIHOBHIE CBOMCTBa MHKPOYACTHIY
10) ®w3suka atoma

11) KsanroBas Mmexanuka

12) KBaHTOBBIC CTATHCTUKH

TIpumepst KOHMPORLHBIX pAGOM.

buaer 10
Monexynsipuas GuzuKa 1 JJIEKTPOCTATHKA

1. Cpennss xBajpaTHYHAS CKOPOCTh MOJIEKYJ HeKoToporo rasa pasHa 500 m/c. JlaBnenue rasa
paBHO 10° ITa. Haiitu 8 CY mioTHOCTS rasa TIIPU 3TUX YCJIOBHSIX.

2. T'a3000pa3Hblif BOIOPOJ, HAXOMUBIIMICS HMPH HOPMAIBHBIX YCJIOBHIX B 3aKPBITOM COCY[E
obnéMoM 5 11, oxnamunu Ha 55 K. Haiite B CU m3MeHeHre BHYTPEHHEN SHEPIHM ra3a.

3. Bonopon, 3aKmoueHHBIHA B COCyZie ¢ MOABIKHBIM MOPIITHEM, coBepInaeT npsamoi nuki Kapso.
Haitti B mponenTax K.I.JA. UK, €CIH IIPU aquadaTHYeCKOM pacHIMpEeHUH JaBJICHHE raza yMeHbIIa-
€Tcs B 2 pasa.

4. B BepmMHAX NPaBWILHOI'O HIECTHYTOJIBHUKA CO CTOPOHOM 2 CM MOMEIIAIOTCS TOYECUHBIE 3a-
psansl oArHaKoBoM BemwuuHBl 6 Ky, Hailitim manpskeHHOCTH MOJS B IEHTPE IMECTHYTOJNBHUKA IPU
YCIIOBHM, YTO 3HAKH COCEIHUX 3apsiIoB IPOTHBONMONIOXKHBL OTBeT Jath B exuannax CH.

5. Haifty MakcHMaJIbHBIN ITOTEHIMAN, IO KOTOPOTO0 MOXKET OBITh 3apsSHKeH METAJUITMYCCKHUI Imap

paguycoM 1 M, ecnu Ipy HOPpMAJEHOM JaBIICHHU Pa3psii B BO3AYXE MPOUCXONUT MIPHU HAMPSKEHHOCTH
mong 30 kB/cm. OTBeT AaTh B MEraBoJIbTAX.

Buner 19
Konebamus 1 BOJIHEBI

1. MarepuanpHass Touka  Maccod 0,2 Kr  coBepmaer  KonebaHHS 1O 3aKOHY
S(#) = 0,2cos(300¢+2) (M). Onpenenuts B KH aMIumTyqHOE 3HAYEHUE CHIIBL, JICHCTBYIOMIEH Ha Mare-
PHATBHYIO TOUKY.
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2. DHeprus KOHIECHcaTopa B KoJje0aTelbHOM KOHTYpPE B KaKOW-TO MOMEHT BpPEMEHH paBHa
2,5 Jbx. PoBHO "epe3 nepuo 3HEprus 3Toro KoHaeHcatopa paena 2,4 Jlx. Uemy paBHa H0OpOTHOCTE
KoJebaTenbHOTo KOHTypa?

3. MarepuanbHasi TOUKa COBEpIIaeT rapMoHMUecKue Kojiebanus ¢ gacrotoit 0,5 ', B navais-
HBIM MOMEHT TOYKA HAaXOIMJach B MOJIOXKEHHUH PaBHOBECHS M JBUTANACh CO ckopocThio 20 cMm/c. Or-
penenuTh B CM aMILIUTYly CMEIICHHS TOYKH.

4. B cucreme DpoHCXOIAT 3aTyxaromume Konebanus. 3a BpeMsi, B TCUCHHE KOTOPOTO COBEPINIALT-

ca 100 xonebanmit, aMIUIITyla yMEHbIIaeTes B 2,72 pa3a. OnpenenuTh JorapupMUIecKuil eKpeMeHT
KoneGauuii.

5. B BakyyMe BIOJIb OCH X PAaclpOCTPAHSIOTCS JBE IUIOCKHUE OJIHHAKOBO TOTPU30BAHHBIE DITEK-
TPOMATHUTHBIE BOJIHBL, AIEKTPHYECKHE COCTABIIAIONIHE KOTOPHIX H3MEHSIOTCS 110 3aKOHY
E, = E, cos(w? — kx) u E, = E, cos{of — kx + ¢).

Halitu cpenHee 3Ha4Y€HUE INIOTHOCTH TOTOKA DHEPriM. Pacuér mpousBecTn i aMILIATYIbl Ky
pasHo#t 210 B/M, u pazrocTH a3 ¢ = n/4.

3.3. Temot Konnoxkeuymos:
1) Mexanuxa,;
2) MonexynspHas Qu3NKa U TEPMOIUHAMUKA;
3) OnexTpocraTHka;
4) 3BnexTpoMarHeTH3M;
5) Konebanus 1 BOJIHEI,
- 6) DBonHosas onTuka;
7) TerutoBoe u3NyueHrEe U aTOMHbIE CIIEKTPELL;
8) KsantoBas ¢usmuka.

3.4. Cnucok unousudyaIbHbIX MEOPUECKUX 3AOAHUTL:
1) Kunemaruxa MaTepranbHOU TOUKH.
2) JlmHamMyKa HOCTYNATENBEHOTO JBUKCHUS,
3) JlunamuKa BpaIlnaTe/IbHOIO JBHIKCHMS.
4) Pabota u sHEprus. 3aKOHBI COXPAHEHHMS.
5) Kraccuueckue cTaTHCTHKH.
6) Tepmonunamuka.
7) 3axon Kynona. HarpsoxeHHOCTS.
8) Illorennman u padoTa.
9) Metanael ¥ JUAIEKTPUKH B DIICKTPOCTATHICCKOM IIOJIC.
10) MarauTocraruka.
11) JsmxeHue 3apsioB U TOKOB B MATHUTHOM TIOJIE.
12) 3SnexrpomarHuTHas WHIYKIHU.
13) Konebanus.
14) Boumbi.
15) Unrepdpepernus.
16) Jdudpaxmus.
17) TennoBoe usiryucHue.
18) Bremmnuii potosddexrt. Sdbdexr Komnrona.
19) AromubIe CHEKTPHL
20) KBanToBas MEeXaHMKA.
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21) KBaHTOBBIE CTATUCTHUKH.

Ipumep unousudyansHO20 MEOPUECKO20 3A0AHUA:

Horenmuan paﬁoTa ICKTPOCTATHYUCCKOI O II0Jd

buner 5

1. DNeKTPOH, TBHTASCH U3 COCTOSHHS TOKOS B IEKTPHUCCKOM LoJe, JOoCTHT ckopocrd 1,5-10°
km/c. Kakyro pa3HOCTE MOTEHIINAIOB MIPOIIENT 3TEKTPOH?

2. Merammueckuli map paauycoMm 61 MM u ¢ morenmmanoM 469 B okpyxaioT He3apsKEHHOM
cdepuueckoit o6omouxoit paguycom 452 mm. Kaxum OyieTt moTeHmuan mapa mocjie Toro, Kak on 6yaer
COENMHEH ¢ 000I0UKOH?

3. IBa TodeuHbIX 3nekTpuueckux 3apana 56 K u 10 aKn maxomarcst B Bo3/yxe Ha pacCTOSHHAN
42 cM npyr or apyra. OmpenenuTh TMOTEHIMAN IO, CO3JaBAEMOTO STHMH 3apsiaMH B TOUKE,
HaxopsLelcs Ha paccTossHAM 60 ¢cM OT 1epBoro 3apsna u 61 cM oT BToporo.

4. Pammycwl IBYX HpoBOASUIMX KoHNeHTpuueckux chep 44 cm mw 232 cm. Ha xaxmoit
paBHOMepHO pactpenenéd 3apsia 277 aKn. Haiftu pa3zHOCTh NOTEHIMATIOB MEXY Chepamu.

5. BecKOHEYHO MNMHHBIA IpsiMOY HpPOBONAINIKYN ITWIMHIpP pamumycoM 1521 MKM paBHOMEPHO
3apsDKeH C JIMHEHHOM 1moTHOCTRIO 3apsiaa 8§ HKi/M. OnpeneuTh pasHOCTh TOTEHIHANIOB JIBYX TOUYEK
3TOTO IOJISL, HaXOASIIUXCS Ha paccTOsTHUH 44 MM U 261 MM OT ITOBEPXHOCTH IIIHHAPA.

6. OnpenenuTs MOTEHIHAT Ha paccTOSHUM 31 MM OT OCH OAHOPOAHOIO GECKOHEYHO IIMHHOTO
JUDNEKTPAYECKOTO cTepxkHs (¢ = 15) pagmycoMm 15 MM, ecnm cTepXeHh 3apshkeH ¢ OOBEMHOIM
mioTHocThI0 20 MKKnAf. [Torernuan Ha ocu CTEPKHS IPUHSATH PABHEIM HYJIIO.

7. lloreHnman B3IIEKTPUYECKOTO TONSA HMMEET BHI: (p=10(x2+ y2)+2022 (B). Haiitm monyns

HapsOKEHHOCTH MOJIA B TOUKE ¢ KoopauHaramu: x =544 cm, y = 261 cm, z = 374 cm.

Hnurepdepenmus
buner 12

1. BeruucnuTh B HM AJHHY CBETOBOM BOJHEI B OIBITE ¢ OunpusmMoit @perens, eciiu paccTOsHAES
MEXAY MHUMBIME M300paXeHIsIMH MCTOYHHKA CBeTa paBHO 1,22 MMm. Ha skpane, pacnojoXeHHOM Ha
paccTossHMM 1,5 M OT HCTOYHHKA CBETa, HAaOIIONAIOT CBETIIBIC M TEMHBIC IIOJIOCHI, OTCTOSIINE APYT OT
Jpyra Ha 0,38 mMM.

2. B onsrte IOHra onHa u3 mmienell 3axpbiTa CHHUM (QUIBTPOM, a BTOpas — KpacHBIM. byzxer nu
P DTHX YCIOBHAX HaONIONATECS Ha 3KpaHe HHTepdepeHIMOHEas KapTHHA?

3. IIpo3paunas mnéuka tosmmuHoi 5,804 MxM U3 Marepuana ¢ rmoxasareieM rnpenomieHus 1,49
OCBEILAETCS PAcCesHHBIM COJMHEUHBIM CBeTOM. MOXKHO I, paccMarpuBas IUIEHKY B OTPaXEHHOM
cBeTe, Habmonars HHTepePEeHINOHHYIO KapTHHY ?

4. B Toukax 4 u B Haxo4TCsl KOrepEeHTHBIC MCTOYHUKY CBETOBBIX BOJIH C JITITHOM BOJHBI 659 HM.
Ha ckonbko paauaH U3MEHHUTCS pa3sHOCTh (pa3 xonebaHuil, HpUxXoqImuX B Touky O, eciou Ha mytd AO
IOMECTUTh MNEHKY ToimuHoi 1,652 MxM? Ilnénka M3roToBleHa M3 MarepHaa C IIOKa3arelleM
npenomienus 1,48.

5. HailiTu B HM HaMEHBIIYIO TOJIIMHY MBUTbHOM MIEHKH, IPU KOTOPOH MOT'YT CTAaTh 3aMETHBIMHU
uHTepEPEeHINOHHbIE [BETa NIPH pacCcMaTpUBaHKUH IUIEHKH IO yIvIoM 75 rpai. K miéHke. [Tokasarens
IIPETIOMJICHHS. MBUIBHOM KUAKOCTH paBeH 1,34, BHAMMBIA CBET JIGKHAT B AuanasoHe or 476 HM 10
634 am. HaGmonenue Bezercst B mpoxoasimeM cete. OTBeT OKPYIIIUTH JIO HEJIOro YHCIA.

6. OnpenenuTs NPENOMISIIONUN YIOJI CTEKIITHHOTO KJIMHA, €CIIU IIPA HOPMA&JIBHOM IaJCHHH Ha
HETo MOHOXpPOMAaTHUYECKOTO CBETa € JJIMHOM BOJHBI 457 HM uHCIO HHTepEepeHIHOHHBIX IIOJNOC,
npuxoaguiuxcs Ha 1 cM, paBao 19. Ilokazarens mpemoMieHus cTeKia s yKa3aHHOH JIIMHBI BOJHBI
1,5. OTBeT math B cekyHnax. IIpunaTh, uTo 1 pamgman paseH 2-10° cek.
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7. I[JI;I YMCHBIICHHS IIOTCPH CBETa H3-3a OTPAXKCHUA OT IIOBCPXHOCTH CTCKJIa IOCIEIHCE

TOKPHIBAIOT TOHKKM CJIOEM BELIECTBA C MOKA3aTeNeM HPETOMICHMS, PABHBIM 7, [Ie 7 TOKa3areh
IPEIOMICHMS CTEKIa, B 9TOM Cily9ae aMIUIMTYIbl CBETOBBIX KojeOaHMii, OTpaXKeHHBIX OT 00emX
IOBEPXHOCTEH CJIOs, OAMHAKOBEL. IIpM Kaxod MHHHMMAIIBHOM TOJIIHHE CJIOS OTpaskaTesbHas
CHOCOOHOCT ¢TEKNA B HAIPABISHUY HOPMaJH Oy/ieT paBHa HYIO JUI CBETA C JUTHHOMN BOJHBI 434 HM?

16

Ipunares n=1,5.

3.5. Cnucox nabopamopmnsix pabom:

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

Kunemarnka paBHOYCKOPEHHOTO BpallleHHS

Jvnamyka mastHuka OGepGexa

Hsyugenne pacnpenenenus bonbiMana

HM3y4enue TepMOAMHAMIIECKIX IIPOIIECCOB

W3yyenne CBOKCTB NU3NEKTPHKOB B HOJIE INIOCKOTO KOHACHCATOPA
Wsmepenue yaenbHoro 3IeKTPUYECKOrO COPOTHBIIEHNS METAIUIOB
HW3y4eHne MarHuTHOTO TOJISt KPYTOBOTO TOKA

Omnpenenenye yneapHOTO 3apsfia SIEKTPOHA METOIOM MarHeTpOHa
WsyueHne 3aTyxarommx 31eKTPOMAarHUTHBIX KOTeOaHuii

10) Vzyuenne BBIHYKICHHBIX SJIEKTPOMATHUTHBIX KOTeOanuit
11) Msyuenue unTepdepeHyH aseporo uarydenus. Omsir IOHTa
12) Ysyuenne nudpaxuun ceera. ([udpaxumonnas peierka)

13) izy4enue 3aBUCHMOCTH 3HEPreTHYCCKOH CBETMMOCTH CEPOTO Tejla OT TEMIepaTyphl
14) Buenuuii poroapdext. Mzyuenne akona CTosieTopa u npoBepka hopMyIis! DifnmTeiina

15) Visyuenue cnexrpa aroma Bojopona. (Iloct. Punbepra)
16) IlpoBepka cOOTHONIER S HEONPEEIEHHOCTeH 1 (JOTOHOB.

3.6. Temvi Ona camocmonmenvHoll pabomoe:

D GO ST ON L W) e

. Kunemaruxa.

. AuHaMuKa MOCTYNATeIEHOI0 JBHKCHHUS.
. JAuHaMuKa BpaIaTeIbHOTO J{BHKEHHSL.

. Monexynsipaas pusuxa.

. Knaccuaeckue cratuetux.

. Tepmommuamuxa.

. DNEeKTPOCTATHKA.

. IlocTostHABIH TOK.

. MarsuTHOE TIOJiEe B BaKyyMe.

10. MaruuTHOE 110JI€ B BEILECTBE.
11. YpaBuenus Maxcsena.

12. Konebanus.

13. Boyaml.

14. Bonmosas onTuka.

15. Aromuas ¢usmka.

16. KpanToBas Mexanuka.

17. KBaHTOBBIE CTATUCTHKH.

3.7. Crucok 3K3aMeHAYUOHHBIX GONPOCOB:
1 Cemectp.

1. Kunmemarwmka. HopmalibHOE ¥ TaHreHIHATIBHOE YCKOPEHHE.

CornacoeaHa Ha noptane N2 209



16

2. Kunemarnka BpalarClibHOTO IBHIKCHNA. CBs13b MCIKIOY YITIOBBIMH H JIAHEHHBIMHA YCKOPCHU -
MH.

Huuammka, 3akous! HorotoHa.

JIBIDKEHME CHCTEMBI MaTepHAIbHBIX TOUEK.

OcHoBHOE ypaBHEHHE JUHAMHUKY IIOCTYHATEIHHOTO JBMKCHIS IPOU3BOJIEHON CHCTEMBI TEJL.
CHuIibl B MEXaHHUKE.

Kunernueckas sHepTus.

PaGora 1 MOIIHOCTS.

9. KoncepBaTHBHEIE CHITBL.

e

10. IloTennuanbHas SHEPrusl.

11. Ces13p MeX Ty IOTEHIMAIBHOMN SHEPTHEH U CHIION.

12. OcHOBHOE ypaBHEHWE AWHAMHKH BpAINaTeIbHOTO JBIIKCHHS OTHOCHUTENHHO HEIOABUMKHOM
TOYKH.

13. YpaBHEHHE NUHAMUKY BpaIareIbHOTO IBIKEHHS OTHOCHTEILHO HETOIBIIKHOM OCH.

14. MOMEHT HHEPIUH.

15. Kunernueckas sHeprus BpaIaromerocs teia.

16. PabGoTta BHEIIHHX CHJI IIPH BPAUICHUN TBEPAOTO TelIA.

17. 3axoH coxpaHEHUS MEXaHUYECKO SHEPruu.

18. Ynap abcomoTHO ynpyrux ¥ HEYIPYTHX Tl C TOYKU 3PEHHUS 3aKOHOB COXPaHECHHU.

19. 3akon coxpaHeHHS MOMEHTA UMITYJbCa.

20. YpaBsHeHME COCTOSHUS HAeaTbHOTO Ta3a (YpaBHeHue Meneneepa-Kianeiipona).

21. laBnenue. OcCHOBHOE YpaBHEHHUE MOJIEKYIPHO-KUHETHUESCKOH TEOPHH.

22. Temneparypa.

23. Bryrpenusis sueprus. Temnora u paborta. [TepBoe Hayaio TepMOITHAMUKH.

24. Cxopoctu ra3oBbix Mojiekyn. Onpir IlTepra.

25. Pacnipenenenue Monekyn rasa 1o ckopoctsim. Pynknus pacnpenenenus Makcpena.

26. HauGonee BepoATHas, cpeHsAsd KBaApaTudHas U CPSIHSA apuPMETHICCKas CKOPOCTH MOJIEKYI
rasa.

27. Pacnipenenenre Makcpesia 00 3HaYEHUSIM KUHETHIECKOA SHEPTHH.

28. ®opmyna MakcBemia it OTHOCHUTENBHBIX CKOPOCTEH.

29. bapomeTpudeckas GpopMyna.

30. Pacnipenenenue bonsnmana.

31. Temmoémxocts raza. @opmyna Maiiepa.

32. M3oxopuyeckuii mporecc.

33. Uzobapuueckuii npouecc.

34. VzorepMudecKuii mporece.

35. Annabarnueckuii mporecc.

36. ITomurponuiecKue IPpOILECCHI.

37. O6parumeli muxn Kapuo.

38. HeoGparumsiii ruxi Kapao.

39. BuTponus.

40. M3sMenenye HTPOIHAYU MPpH 0OPaTHMBIX M HEOOPATHMBIX IIPOLIECCaX.

41. Bropoe Hagano TepMOAMHAMMKH.

42. CpobonHas ¥ cBs3anuast sHeprisl. Pu3ngecKui CMBICI SHTPOIIHH.

43. CTaTuCTHYSCKMM CMBICT OHTPOIINH.
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44. TpeTse HaYaIO TSPMOIUHAMHUKH.
45. DnexTpudeckuil 3apsa. JakoH COXPaHEHHS CKTPUIECKOTO 3apsina.
46. BzanmozeiicTBrE 3MEKTPUISCKHX 3apsAa0B B BakyyMe. 3axon Kymona.
47. Onexrpudeckoe noe. HanpskEnunocts snekrpuueckoro rnojis. CHIoBbe IMHHEH.
48. [IpuHnum cynepro3unuy 3IeKTPHIECKUX IIOJIEH.
49. llone qunors. ’)
50. Teopema Octporpazckoro-I'aycca 1yisl BEKTOpa HAUPSDKEHHOCTH SJIEKTPAYECKOTO nousL.
51. Ilone OecKOHEUHOM ONHOPOAHO 3aPDKEHHOM IJIOCKOCTH.
52. I1one IByX paBHOMEPHO 3apsKEHHBIX IIIOCKOCTEN.
53. Ione 6ecKOHEUHOTO 3apsSHKCHHOTO AIHHADPA.
54. Ilone cdhepuyeckoit npoBoadIEel IIOBEPXHOCTH.
55. Ione 06B5EMHO-3apsKEHHOTO IHapa.
56. Iuddepenumansras Gopma teopemsl ['aycea.
57. Horenmuan. PaboTa cuil 31€KTPOCTATHYECKOIO MO,
58. DOHeprus B3aUMOACHCTBHS CHCTEMbI 3aPAI0B.
59. CBs3p MeX Iy HANPSKEHHOCTHIO 3EKTPOCTATHYECKOTO TIOJIS U ITOTEHIIMAIOM.
60. PasHoCTh MOTEHIMATIOB MEXIY TOYKAMH NOJst, 06pa30BaHHOTO OECKOHETHOH 3apsKEHHOMN
ILIOCKOCTRIO.
61. Pa3sHoCTh HOTEHIMATIOB MEX/y TOUKAMH OIS, 00Pa30BAHHOTO JIBYMS G&CKOHEIHBIMHE 3apsi-
JKCHHBIMH IIJIOCKOCTSIMH.
'62. PazHOCTB HOTEHIMANIOB MEXTY TOYKAMH TIOJIS, 06PA30BAHHOTO GECKOHEUHBIM 3apsHKEHHBIM
JUIMHHBIM HUIAHIPOM.
63. PasHoCTh MOTEHIMAIOB MEX/Ty TOUKAMH II0JIs, 00Pa30BAHIOTO 3apsOKEHHOM MycTOTENoH cde-
PpOil.
64. Pa3HocTh MOTEHNMANIOB MEXX/Ty TOYKAMH I10JIs1 BHYTPH 00BEMHO-3apIKEHHOTO Iapa.
65. Ilupkynsiiys BEKTOpa HAIPSOKEHHOCTH 3NIEKTPOCTATHYECKOTO MO,
66. Ilonspuzanus AUSIEKTPUKOB.
67. CerneTosneKTpuKH.
68. BekTOp 31€KTPUUECKOT0 CMEIICHHS (MEKTPUYECKAsT HETYKIHS).
69. IToTox BeKTOpa BIEKTPHYUECKOTO CMEIEHH .
70. Mismenenne BekTopoB E 1 D Ha rpanuie pasnena AByX TU3NEKTPHKOB.
71. Pacmipenenenue slMeKTpHIECKUX 3apAI0B HA POBOJTHUKE.
72. HanpsokEHHOCTS 1OJISL BONM3H HOBEPXHOCTH 3apsHKEHHOIO IPOBOIHEKA.
73. CBOHCTBO 3aMKHYTOM IPOBOAIIEH 0GOIOUKH.
74. DIEeKTPOEMKOCTD.
75. Konpencaropsl. Coennenne KOHICHCATOPOB.
76. DHeprus 3apsHKeHHOTO IIPOBOIHUKA.
77. JHeprus 3apsHKEHHOTO KOHASHCATOopa.
78. DHeprus MEKTPUUCCKOTO IO,
79. IlocTOsSHHBIN 3MEKTPHYCCKHU TOK. DnekTpudecKkuit ToK. IIToTHOCTE TOKA.
80. VpaBsHeHUE HENIPEPHIBHOCTH.
81. DexTpoxBIKYILIAS CIUIA.
82. O606ménnsli 3axoH OMa JUIs HEOAHOPOIHOIO YIACTKA LIEIIH.
83. Paszpersnénnsie nenwu. [Ipasmna Kupxroda.
84. Mommuocts Toka. 3axon Jxoyns-Jlena.
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85. Craruyeckoe MarHMTHOE 10JIE B BaKyyMe. BEKTOp MarHUTHON MHIYKIIWH.

86. 3axon buo-Cagpapa-Jlamnaca.

87. MaruuTHOe MoJie MPSMOro TOKA.

88. MarnuTHOE 1MoJIe KPYroBOro TOKA.

89. MarmuTHOE NOJIE ABIKYINETOCS 3apsiia.

90. 3axom Ammepa. Cuia, neficTByromas Ha IPOBOAHKMK ¢ TOKOM B MarHHUTHOM IIOJE.
91. KoHTYp ¢ TOKOM B MareEUTHOM IIOJI€.

92. Cuna Jlopenna.

93. JIBrKeHHe 3apsSDKEHHOM JaCTHIBI B OXHOPOIHOM MATHUTHOM IIOJIE.

94. 3ddexr Xomra.

95. Ilupxynanus BEKTOpa MarHUTHOW HHIYKIIHH.

96. MarauTtHOE MoJNie COJICHOUIA.

97. MarauTtHoe 1oJye TOPOou/ia.

98. Pabota no nepeMemmenuIo MpOBOAHNUKA M KOHTYpa ¢ TOKOM B MArHUTHOM IIOJIC.
99. MarruTtHOE noye B BenecTBe. HaMarHnueHHOCTE ¥ HANPSHKEHHOCTH MATHUTHOTO [OJIS.

100. MarauTHBIE MOMEHTHI 3ICKTPOHOB H aTOMOB.

101. JlnamaraeTusm.

102. ITapamaraeTusm.

103. CgotlicTBO QeppOMarHUTHBIX MaTEPHAJIOB.

104. Marautomexanuueckui 3¢ ¢exT.

105. ITpupona cioHTaHHOW HAMArHHYSHHOCTH (heppOMAarueTHKOB.

106. ITpenomnenue BexTopor K u H Ha rpanuie pasmena AByX OXHOPOIHBIX MATHETHKOB.
107. SIBneHue 3NeKTPOMarHWTHON HHIAYKITAM.

108. Onexrpomsmxymas cwia (3.11.C.) AHIYKIHAH.

109. Tlpupona siBNeHUS NEKTPOMATHUTHOMN MHI{YKI[HH,

110. Buxpessie Toxu (Toku OyKO).

111. SBneHue caMOMHIYKITHH.

112. B3aumuasg HHIYKITEA.

113. DOwueprus MarHUTHOTO TIOJISL.

114. Buxpenoe aiexTpru4ecKoe mojie.

115. Tok cmemienus.

116. VYpasuenust Makcpemnna.

117. CxopocTb pacnpoCTpaHESHHS JIEKTPOMArHUTHOTO MTOJIA.

118. PendaruBucTCKas TPaKTOBKA MArHUTHBIX ABICHUH,

119. T'apmoHuYeckue KoNeOaHUS M X XapaKTCPUCTHKH,

120. OcHOBHOE ypaBHEHUE JUHAMUKY M'APMOHUYCCKUX KojteOanuif. ' apMOHHUECKH OCIHILISTOP.

121. Maremarmueckuii MasTHUK.

122. Dusuyeckuil MasTHHK.

123. TlpyxwHHBIA MasTHHK.

124. Ilpencrasienue koneGaHuii IOCPEICTBOM BEKTOPHBIX AUArpaMM (METOJ BEKTOPHBIX JHa-
TpaMm).

125. Crnoxenne rapMoHuUeckiX koneGaHuil HapaBleHHBIX BIOb OIHOM MIPIMOIA.

126. buenus.

127. Cnoxenune B3auMHO NEPHCHAUKYISIPHBIX KosieGanuit. Guryper Jluccaxy.

128. CsobonHble 3aTyXaronpe MEXaHHISCKUE KOJIeOaHus.

129. XapaxTepUCTUKH 3aTyXarolux KojaebaHuii.
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BremyxneHHbIe MeXaHWYeCKHE KOeOaHuUs.

Onexrpudeckue xonebanus. KBazucranpmoHapHbpie TOKH.

CoGoHbIe SNeKTPOMArHUTHEIC KOJIeOaHHs B KOHTYpe 6e3 aKTUBHOTO COTPOTHBIICHHU.
CBoGozpHbIe 3aTyXaromue 3MeKTpudecKkue KojaeOanus B KOHTYpeE.

BriHy)KI€HHBIC 3TIEKTpHYECKIe KOJIeOaHus,

PacnpocTpanenue BOIH B YIpyroi cpene.

VpaBHEHUS IUIOCKOH U ChHepuuecKoi BOJH.

I'pynmogas cxkopocTs.

Hanoxenwne (natepdepenims) Bonu. CTos4me BOIHEL

3ByK.

O¢dext Jomnepa /i 3ByKOBBIX BOJH.

Bonnosoe ypaBHEeHUE.

DNEeKTPOMAarHiTHHIE BOJNHEIL.

Ontuueckuii spdexr Homrepa.

OHeprus sIeKTPOMArHUTHON BOJIHEL

VIHTeHCUBHOCTH 3MEKTPOMArHUTHOMN BOJIHEL

OtpaxxeHu€e ¥ IPETIOMIICHHE JICKTPOMArHUTHBIX BOJIH OT IPAHUIIBI pa3era JABYX OIHOPOI-
HBIX JIUBJICKTPUKOB.

Hntepdepenuns ceera.

IIupuna nosnoc KHTEPHEPEHITIN.

KorepenTHOCTS.

Meron IOura.

HarepdepeHnus mpu 0TpaxeHUH IIPH OTPAXKEHHH OT TOHKOM IIPO3PAYHON IIACTHHKH.
WaTepbepennus oT MIACTHHKY IIEPEMEHHOM TONIMHBL (KITNHA).

Kospua HetoToHa.

Hudpaxnus csera. [puaiun [okirenca-Ppeners.

Merton 308 @penerns. 3o0HHas MIACTHHKA.

Jindpakus Ha KPYIIIOM OTBEPCTHH ¥ HELIPO3PAYHOM JIUCKE.

Judpakias B mapaiutenbHbIX Jdydax (nudpaxuus Gpayurodepa).

Judpakmust ot mienu.

Judpaxmmonnas pemérka.

CrexrpanbHoe pasnoxerre. Pazpemarommas ciocoGHOCTE PEIIETKH.

Judpaxiys Ha MpoCcTPanCTBEHHBIX perméTkax. Jluppakiys peHTICHOBCKHX JIyUeH.
EcTtecTBEeHHBIN U HOSIPU30OBAHHLIHA CBET.

[onspuzanus npy OTpaXSHUH U IIpesioMIeHHH. 3akoH bproctepa.

[onstpuzanust mpy {BOMHOM JIydepeIOMIICHIH.

3axon Maimoca.

HaTepdepeniiust monspu30BaHHBIX BOJIH.

HckyccTBeHHOE IBOMHOE JIydenpesIOMICHEE (UCKYCCTBEHHAs anm3oTpomms). D¢ dext Keppa.
Bpamenne miockocty Nonspr3aiym.

2 Cemectp.

Hucrnepcus caera.

OnemenTtapHas (Knaccudeckasl) TEOpHs IUCIEPCHH.
Tlormomenue csera.

Paccesinue cBera.
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Wznygenne BasunoBa-Uepernkona.

TeroBoe u3nyuenue. 3akon Kupxroda.

3axon Credana-bosbumana. 3akon cMmenenns Buna.
®opmyna Ilnanka.

Buemmnuit potoapdexr.

®oronsl OnriT bote (MeTox coBnafeHuit).

Oddexr Komnrona.

TopMo3HOE PEHTTEHOBCKOE M3ITYUCHHE.
XapakTepUCTHYECKOE PCHTTCHOBCKOE H3TyUeHHE.,
JlaBnenue cBera.

. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax Popmyra baibsmepa.

OnemenTtapHas Teopus bopa.

OmnsiT @panka u ['epra.

I'unioresa e bpoiinsa. BomaoBkie cBOiCTBA BElIECTRA.

Ipunnun HeonpeaenEHHOCTH.

Bonnrosoe ypaBrenne Ulpenunrepa. @usmaeckuit cmpbicn V-dyHximm.

KBanroBanme sHepruu 3MeKTPOHA B OJTHOMEPHOM NOTEHIUAIBHOM sMe.

KBaHTOBBI rapMOHMYECKUH OCIHIUISITOP.

IIpoxoxneHne yacTUIE Yepe3 MOTeHIUAIBLHBIN 6apbep.

I'maBHOE ¥ OpOUTAIEHOE KBAHTOBEIC HCIIA.

ITpocrpancTBeHHOE KBaHTOBAaHUE (MATHUTHOE KBAHTOBOE YHCIIO).

Crun snexrpona. Ompit Hltepna n ['epnaxa.

Pacnpenenenue sneKTPOHOB 10 SHEPTETHYECKUM YPOBHIM aTOMOB.

Ipuaman [aymm.

MMupuna coeKTpaTbHBIX JINHUHA. TOHKas CTPYKTypa CIeKTpaIbHBIX JTHHUH.

A¢pdexr Jeemana.

MonexynspHble CIIEKTPBL

BeyxnenHoe u3inydenue. Jlazepsl

TepMmomuHaMuUeckuii COoCOO OTMUCAHMS KOJUIEKTHBA JacTull. Xumudeckuii norernuan. Cra-
TUCTHYECKHH croco® ONMcaHust KOJUIEKTHBA YacTHIl.

HeBbIpoXkeHHBIC ¥ BHIPOXKACHHBIE KOJUIEKTHBEI.

QyHKIYS pacHpeleIcHHUs.

Yucino cocrosuuit 1yt mukpodactun. IlorsaTre o ¢pa3oBoM IpoCTPaHCTBE U €0 KBAHTOBAHHH.
IT1oTHOCTH COCTOAHHH.

HeBBIpOXKAEHHOCTD UACANBHOTO I'a3a U BEIPOXKIEHHOCTE JIEKTPOHOB B METAILTIE.

®ynxnus pacupeneneHus 0jis HEBHIPOXKISHHOTO raza. DyHKIwms pacpeneneHus Makesea-
bospumMana.

DyHKIUS pacpeeie Hus A1 BRIPOXKICHHOTO Ta3a GpepMuonoB. @yHKius pacipeaeneHus
®epmu-/upaka.

Bimmsaue TeMreparypsl Ha pacrpesneneaue ®epmu-/lupaxa.

Cpemusist 3HEpris BBIPOXKIICHHOTO ra3a pepMrOHOB. JlaBleHHEe 3ICKTPOHHOIO Ta3a.
dynxius pacnpenenenns bose-OHnmirelHa.

OcHoOBHEIE BHJ(BI TBEPABIX TEIL.

Buipl MexXaToOMHBIX CBsi3eil B TBEPIBIX TeJax.

ITonsatre 0 TEOPUHU KPUCTAITHYECKON PEIIETKH.
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Jedextrl B kpucramiax.

IonsTue 0 HOpMaNbHBIX KONEOaHMAX KpUcTATHUeCKoM peméTku. CIeKTp HOPMAaJIBHBIX KOJIe-
OaHuii.

XapaxrepucTHdeckas temneparypa Jebas.

®OHOHBL

Tennoémxocts nuanexTpukos (Teopus ebas).

Tenno&MxocTh 3MEKTPOHHOTO rasa (TeII0EMKOCTh METAILIOB).

. TernoBoe pacmupenne TBEPABIX TEIL
54.

TennonpoBogHOCTh peméTku (JuaekTpuKoB). TemIonpoBoaHOCTS METAIIIOB. 3aKkoH Bugema-
Ha-®Opanna.

4 MeromnyecKue MATEPHAIBI

Coracao nynkry 12 paboueit mporpaMmel.

1. OcHoBHas JHTEPATYpPA:

1.

Capenses U.B. Kypc obmeif dusuxu: yueGunoe mocobme mas Bryzos: B 3 T —7-¢ m3g.,

crepeorutt. — CII6.: Jlans, 2007.

T. 1: Mexanuxa. Monexynapsas ¢pusuxa. — 432 c. (B 6ubimoreke — 155 ax3.).

T. 2: Onexrpudectso u MaraeTH3M. Bomust. Onruxa. — 496 c. (B 6ubmaorexe — 148 5k3.).

T. 3: KsanToBas onruxa. AtomHas ¢usuka. Gusuka tBEpaoro tena. GU3NKa AaTOMHOTO SApa H
snemMenTapHbIX gacTul,. — 317 c. (B 6ubnmorexe — 151 ak3.).

2. @pum C.3., Tumopena A.B. Kypc obmeit gpusuku. B 3-x Tr. [Dnexrpornsiii pecype] — CII6.:
Jlans, 2009.

T. 1: ®usuueckue ocHOBBI MexaHukd. Monekynspuas ¢usuka. Konebanus n BomHEL — 13-¢
u3n., crepeorun. — CII6.: Jlans, 2009. — 480 c. Pexxum pmocryma on-line ¢ kKoMOBIOTEPOB
TYCVYP: http://e.Janbook.com/books/element.php?pll cid=25&pl1 id=416.

T. 2: Onexrpudeckue U 2/MEKTPOMAarHeTHUECKHE sBIECHUs. — 12-e m3M., crepeotun. — CII6.:
Jlans, 2009. —-528c. Pexum pocryma on-line ¢ xommsiorepo TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=418.

T. 3: Ontuka. Aromuas gusuka. — 10-e u3n., crepeorur. — CII6.: Jlams, 2009. — 656 c. Pexum
JocTyma on-line c KOMITBIOTEPOB TYCVYP:
http://e Janbook.com/books/element.php?pll_cid=25&pll id=4109.

3.3ucman T'A., Tonec O.M. Kypc obmeit duzuxu. B 3-x 1. [Dnexrponmsni pecype] — CII6.:
Jlans, 2007.

T. 1: Mexanuxa. Monexynsipras ¢usuka. Konebaums u Bonuel. — 7-¢ m31. — 352 ¢. Pexum
Jocryna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll ¢id=25&pll id=505.

T.2: OnexrpudectBo m MarHeTm3sm. — 7-¢ usa. —352c¢. Pexum pmoctyma on-line:

http://e.lanbook.com/books/element.php?pll cid=25&pll_id=151 ¢ xomnsrorepos TYCVP.
T. 3: Ontrka. Pusuka aroMoB 1 MoJeKys1. DPusuka aTOMHOTO SAPa ¥ MEKPOYACTHIL. — 6-€ M3,
- 512 c. Pexum JoCTyIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_c¢id=25&pll _id=508.

2. llononHUTEILHAS JINTEPATYPA:
1. CaBenseB 11.B. C60pHHK BOHPOCOB U 3aqa4 1Mo obuel ¢pusmke, [DneKTpoHHbNi pecype] — 5-

e wm3x, crepeormn. —CII6.: Jlams, 2016. - 292¢. Pexmm pmocryma  on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ kommsrotepos TYCVYP.

2. HWponos M.E. Mexanuka. OcHoBHBIe 3aKOHBL — 8-¢ m3i., crepeorun. —M.: BUHOM.,

JIaboparopus 3panuit, 2006. — 309 c. (B bubrnmorexe — 99 sk3.).
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3. Uponos M.E. ®usuxa makpocucreM. OCHOBHBIE 3aKOHBL — 3-€ H3M., CTEPEOTHI. — M.:
BUHOM. Jlaboparopus 3nanuii, 2006. — 207 c. (B 6udimmoreke — 50 3k3.).

4. Mponos H.E. OnexrpomarnernsM. OCHOBHEIE 3aKOHBI: Y4eOHOE MOCOOHE I BY30B. — 5-€ U3,
— M.: BUHOM. JlaGoparopus 3uauuii, 2006. — 319 c. (B 6ubmaorexe — 101 3x3.).

5. Uponos H.E. Bonsossie npornecchl. OCHOBHBIE 3aKOHBI yueOHoOe mocobue. — 3-e m3m. — M.:
bWHOM. Jlaboparopus 3nannit, 2006. — 263 c. (B 6ubmmoreke — 100 3K3.).

6. Vponos WL.E. KBanroBas ¢uzuxa. OcCHOBHBIEC 3aKOHBI: Y4eOHOE MOCOOHE JUIA BY30B. — 2-€
u3a., non. — M.: BUHOM. Jla6oparopus 3uanmii, 2004. — 256 c. (B 6ubanorexe — 100 3K3.). -

7. HpomoB WM.E. 3amaum no obme#t ¢umsuke: YyeGHOe mocobme s By3oB. — 7-€ W3,
crepeorutt. — M.: BUHOM. Jla6oparopus 3uanuii, 2007. — 431 c. (B 6ubimmoreke — 496 3Kx3.).

8. Uepros AL, Bopo6séB A.A. 3amaunuk no ¢usmke: YuebHoe mocobue mis BTY30B. — 8-€
u31., nepepab. u gon.— M.: @usmarnut, 2007. — 640 c. (B oubmuoreke — 99 5K3.).

9. Bonekenmreitn B.C. C6opruk 3amau mo obmeMy xypey ¢usuku: YdeOHoe mocobue s
BTY30B. — 12-¢ m31., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubmuoteke — 148 3x3.).

10. Kosepes A. B. Kypc nexknuit no ¢pusuke: YueOnuk. — Tomck: TYCVYP, 2007. —421 c. (B
6ubnmmotexe — 697 3K3.).

11. KapgammmxoB H.II, KoxepruxoB HM. ®usuxa. MHTepHET-TecTHpOBanie 0a30BBIX 3HAHUM.
[Onexrponnsii pecypc] —1-e m3m. —CII6.: Jlams, 2009. —160c. Pexum pocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172 ¢ xommsrorepos TYCYP.

12. Jlozosckwmii B.H. Kypc dm3uxu. B 2-x TT. [OnekTponHEIi pecypce] — 6-¢ U3J1., HCIp. W JOI. —
CII6.: Jlans, 2009.

T. 1: Ousudeckrue OCHOBBEI MEXaHWKH. DNIEKTpUUYECTBO M MarHeTh3Mm. Pusuka xoneGanuil u
BOJIH. -576 c. Pexum JOCTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=236.

T.2: KspanroBas ¢muzuka. Crarmcrtudeckas ¢usuxka ¥ TepMoauHamuka, CoBpeMEHHAS
busuveckas KapTUHA MUpa. - 608 c. Pexum JOCTyna on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ xomusiorepor TYCYP.

13. Casenses W1.B. Kypc o6meit dusuxu. B 3-x TT. [Onexrponnsii pecype] — CII6.: Jlanb, 2011.

T. 1: Mexanuka. Monexynspras ¢usuka. — 11-e u3n., crepeorun. — CII6.: Jlans, 2011. —
432 c. Pexxum JIOCTyIIa on-line c KOMIIBEOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2038.

T. 2: OnextpudecTBo u marseTr3M. Bonuel. Onrtuka. — 11-e u3n., crepeoruit. — CII6.: Jlans,
2011. —-496 ¢. Pexnm JOCTyIa on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll _id=2039.

T. 3: KBanToBas ontuka. AtomHas gusuka. Puzmka TBEpAOro tena. Pusrka aTOMHOTO SApa K
aNleMeHTapHbpIX dactull. — 10-e u3p., crepeotmm. — CII6.: Jlams, 2011. — 320 c¢. Pexum
jocryna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=2040.

3. Yaebno-meTognueckue mocobusi M mporpaMmuoe obecredeHne

1. Yuebno-memoduueckue nocobua ON8 NPAKMUMECKUX 3AHAMUNL U CAMOCHIOAMETbHO
pabomel | DneKTpOHHBIN pecypc]:

2.1. Yyxxos IO.I1. Pabora u sHeprus. 3akoHbI COXpaHEHWsS B MEXaHMKE: COOPHHK 3a1aq Jyis
npakTadeckux 3auaTui. — Tomex: TYCVYP, 2010. — 24 ¢. Pexum poctyna cBOOOIHEIN IS CKAYMBAHMS:
http://edu.tusur.ru/training/publications/1100.

2.2, JIaaan A.B., Marasunrukos A.JI., Tposs JI.A. Monekynspras ¢pusuxa: COOpPHAK TECTOBBIX
BOIIPOCOB JIJIsl CAMOCTOATENILHOM paboThl M I MpaKTHUeCKuX 3auaTuit. — 2009, 30 ¢. Pexum gocryna
cBOOOHBIN s ckaumBaHus: http://edu.tusur.ru/training/publications/1234.

2.3. Jlsramn A.B., Marasuanukos A.JL, Opnosckast JL.B. Tepmomunammka. Yacts 1: CHOpHUK
TECTOBBIX BOIIPOCOB JUIA CaMOCTOSTENBHOM pabOTBI W JUIS IIpakTHYCCKHMX 3adatuii. — 2009. 43 c.
Pexxum noctyna cBoGomusli s ckaunBarus: hitp://edu.tusur.ru/training/publications/1235.
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2.4. T'aneea A.W., Jlauumn A.B., MarasunaukoB A.JI. Tepmomunamuka. Yacte 2: CGopruK
TECTOBBIX BOMPOCOB Ul CaMOCTOSTENBHON pabOThl M Ui NpakTHYeckux 3aHstuit. — 2010. 22 c.
Pexxum octyna cBoOboaHBNA 11 ckaguBauist: http://edu.tusur.ru/training/publications/1236.

2.5. bypauenckuit IO.A. Bonnosas omruka: Meroauueckoe mnocoGue. COOPHHK TECTOBBIX
BOIIPOCOB. - 2009. 24 c. Pexum Jocryna cBOOOHBIH s CKaYUBaHUI,
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxwxos IO.I1. DnemeHTH aroMHOM QU3MKA M KBAHTOBOH MEXaHUKH: YueOB0-MeTONMIECKOE
noco6ue. COOPHUK TECTOBBIX BonpocoB. — Tomck: TYCVYP, 2011. — 68 ¢. Pexum JoCTyna cBOOOHBII
Ui ckaumBaHms: http://edu.tusur.ru/training/publications/1104.

Cornacno nynkty 12.3.3 paGoueit mporpamMMsi.
2. Yuebno-memoouyeckue nocoﬂu;l OnA 6vINONHEHUA N1AOOPaAmMOPHLIX pabom [DNeKTPOHHBIMN
pecype]:

3.1. bypmosummn B.A., Tposu JI.A. Jlunamuka mastauxa O6epbexa: MeTommueckue
ykasaHus K Jraboparoproit pa6ore. —2007. 13 c. Pexxum moctyna ¢cBoGOMHBIH ISl CKaYHBAHKS:
http://edu.tusur.ru/training/publications/918.

3.2. bypmosummm B.A., Tposu JLA. KuHemarnka paBHOYCKOPEHHOTO BpAIICHHS:
Meronnueckue ykasanus x nmaboparopHoit paGore. —2012. 13 ¢. Pexxum mocrtymna cBOGOIHbIH
Iis cKauuBanua: http://edu.tusur.ru/training/publications/923.

3.3. bypauescknit IO.A.  M3yuyeHume CBOHCTB JAMSIEKTPUKOB B  IION€  ILIOCKOIO
KOHJIeHcaropa: Meropuueckue ykazauus K naboparopHoit pabote. —2012. 15 c. Pesxum nocryna
cBoGonBrIi A ckaumBanust: http://edu.tusur.ru/training/publications/873.

3.4. MBanosa E. B. VisydeHne MarHUTHOTO IIOJISL KPYTOBOTO Toka: MeTofnuecKre yKa3aHus
K Jsaboparoproif pabore. —2007. 12c. Pexum nocTyna CBOGONHBIM UL CKAYHBAHUS:

* http://edu.tusur.ru/training/publications/863.

3.5. bypasesckuii [0.A. Omnpenenenne yHeNpHOTO 3apsia DJIEKTPOHA METOLOM
MarHeTpoHa: MeTomyueckue yxasanus K nabopaToproit pabore. — 2011. 14 ¢. Pexum jnoctyna
JUIsL CTYyAEHTOB, coTpyanukos TYCVYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosuian B.A.,  Tposn JLA. MsydeHHe 3aryXalomuX  3IeKTPOMAarHHTHBIX
Konebanuii: Meromuyeckue ykazanus K naboparopHoii paGore. —2007. 14 c¢. Pexxum pocTyma
CBOOOMHBIN I cKayuBauus: hitp://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JL.B. Uzyuenue mHTephepeHIMH JIa3epHOTO M3NydeHHs: MeTomudeckue
ykaszanus K jgaGoparoproi pabote. —2010. 9 c. Pexum mocrtyna cBoGOIHBIH IS CKAYHBAHHS:
http://edu.tusur.ru/training/publications/911.

3.8. ©emopos M. B., Bypmomumua B. A. Buemmumit ¢orosddexr. Msyuenme 3axona
Cronerosa u mposepka Qopmymsl DiiHmreiina: Meronuueckue ykasaHus K JaGopaTOpHOM
pabore. — 2009. 11 c. Pexmm gocryma  cBOGONHBIN [ CKAYMBAHMUS:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapoB H.A., KupmuioB AM. HccrnenoBanue cneKTpa aromMa  BoAopoza:
Meropuueckue yxaszanus k jaboparopHoit pabore. —2011. 18 ¢. Pesxum mocTyna cBOOOXHEIH
s ckaduBaHud: http://edu.tusur.ru/training/publications/917.
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