MHHUCTEPCTBO OBPA3OBAHUS U HAVKHU POCCHICKOM OEJEPAIINU
DefrepalbHOE TOCYIAPCTBEHHOE GHOPKETHOE obpazoBaTenpHOE yupexIeHHe
BBICLIETO MPO(ECCHOHATHFHOrO 06pa3oBaHUsA

«TOMCKHI TOCY IAPCTBEHHbI YHUBEPCHUTET CUCTEM YIIPABJIEHUS U
PAJUODJIEKTPOHUKU »

< YTBEPXKJIAIO
Hpopé;&}{p 1o y4ebHoit pabore
// WQ ILE. Tposn

0¥ 05 2016 .

PABOYASA NIPOTPAMMA YYEBHOM JAUCIHAIIIINHBI
Puzuka

Yposens ocHoBHoI 06pa3zoBaTeabHO NporpamMmei OakamaBpuaT

Hanpassenne nororosxn 11.03.02 — MHOKOMMYHHKAIIHOHHEIE TEXHOJOIMU U CUCTEMBI CBSI3H
Mpoduas CHcTeMbl MOOGHIIBHON CBA3H

®opma ofyyenns OYJHasa

DakyabTer Paguorexauyeckwuit

Kagenpa PTC

Kype(sr) 1 Cemectp(ul) 1.2
YueGHblii i1an naGopa 2016 rona v nocnenyiomux et

Pacnpenenenne paGouero spemenn:

: 5 le &

Ne Buael yue6Hoii padore: E=ga 3 =

c S |7 A
1 | Jlexuun 54 | 34 | 88 | uacos
2 | JlaGopatopHble pa6oTbi 36 | 26 | 62 | yacos
3 | HpakTuyeckne 3ausiTus 54 | 34 | 88 | yacom
4_| KypcoBoii npoexr / pa6ora (KPC) (aynuropus) - - — | 4yacos
5 | Becero aynuropHbix 3ansraii 144 | 94 | 238 | yacos
6 W3 HHX B HHTEPAKTHBHOIT topme | — - -~ | yacoB
7_| CamocTonTeabHas paboTa CTyAeHTOB (CPC) 72 | 122 | 194 | 4acos
8 | Beero (6e3 sx3amena) 216 | 216 | 432 | yacor
9 | Camocrositesibuas paGora na TTOATOTOBKY M ca4y 3K3ameHa | 36 | 36 | 72 | yacos
10 | O6mas TpynoémMKocTs 252 | 252 | 504 | uacor
(B 3a4€THBIX eHHMnax) | 7 7 14 | 3ET

3ayer cemecTp
OK3ameH 1,2 ceMecTp

Tomcek 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
r - o) -
nporokon Ne 113 ot « 20 » 4 2016 1

Pabovas nporpamma cocrasnena ¢ y4€ToM TpeboBanuit Oenepanpaoro I ocy-
NapCTBEHHOTO 00pa3oBaTENbHOIO CTAHAAPTA BBICIIErO obpaszopanus (O®I'OC) mo
HApPAaBJICHUIO oAroToBky 11.03.02 — «MHPOKOMMYHHKAIMOHHbBIE TeXHOTOrHH H
CHCTEMBI CBA3M» (KBaqM(HKALUs (CTemneHb) «bakanaBp»), yTBEPIKAEHHOTO IpHKa-
30M MunnCcTepeTBa 06pazoBanus u Hayku Poccuiickoit ®enepanuu ot 6 Mapta
2015 r. Ne 174, paccMoTpena u YTBCPXK/ACHA Ha 3acellaHHH Kadeapsl ¢pusuku 20
anpenst 2016 r., mporokon Ne 113,

PazpaboTyuk:

K.}.-M.H., TOLEHT Kapenpsl Gu3nKH

3aB. kad. dusnku, npodeccop

Pabouas nporpamma cornacosana ¢ haxynbTeToM| npobunHpyomeit 1 Bbi-
IIycKarouet Kapeapamu CrenuaibHOCTH "

Hexan PT®, nonenr é ; éf% '~ K.JO. ITorosa

3aBenyrommit mpodummpyromeit ¥,

o /)’/
/" kapenpoit TOP, k.¢.-M.H., 1OIIeHT < A lemugos
3aBenyrouuii BEIMycKaromeit R 7
kadenpoit PTC, 1.1.1., npocgeccop ( Mv// C.B. Menuxos
JKCNepTLI:

kad. busuku JIOLEHT W‘MD A.B. MenoBuuk
(Mecto paboTsr) (3aHMMaeMast JOIKHOCTS) (monmuce) (uHALHANEL, aMuHs)

kad. TOP JIOLIEHT C.H". Boromonos
(MecTo paGoTsI) (3aHMMaeMast 10JKHOCTS) (monmHcs) (uHMIHATEL, haMuTHs)
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1. HEJA " 3AJJAYHN JUCHUIIJINHBI

Hucuunnuna «®usuka» u3ydaercs B NEPBOM M BTOPOM CEMECTPE M IPELyCMaTpUBAET
YTEHUE JIEKIUH, TPOBEACHUE IPAKTUYECKUX U Ja00OPAaTOPHBIX 3aHATUH, MOTYyYEHUE PA3TUIHOTO
paja KOHCYJIbTalU.

Heabio tucnuminibl «Pusuka» ABISETCA co3maHue 0as3bl AT M3ydeHHs odmernpodec-
CHOHAJBHBIX W CICHHUANBHBIX IUCHMIUIMH (opmupoBaHue y cryneHToB TYCYP nenoctaoro
IPEICTaBICHUs 0 (PU3MUECKUX Ipolieccax U SABJICHUAX, NPOTEKAIOIUX B MPUPOJE, TOHUMAHHS
BO3MO’KHOCTECH COBPEMECHHBIX HAayYHbIX METOJIOB MO3HAHUS MPUPO/bI U BJIAJCHUS UMHU Ha ypOB-
HE, HEOOXOIUMOM ISl PELICHHs NPAaKTUYECKUX 3a7ad, BO3HUKAIOIIUX IPU BBIOJIHEHUU IIPO-
(hecCHOHATBHBIX 00s3aHHOCTEH.

3anayeii u3yueHus Kypca QU3NKH SBISETCS OCBOCHHUE CTYJICHTAaMU 1 YMEHHE HCIIOJIb30BaTh:
e OCHOBHBIX ITOHSTHI, 3aKOHOB ¥ MOJCIICH
MEXaHHKH,
MOJIEKYJISIPHOUW (PU3UKU U TEPMOIUHAMUKH,
AIIEKTPUUECTBA U MAarHeTU3Ma,
TEOPHH KOJIeOaHUH U BOJIH,
BOJIHOBOHM M KBaHTOBOI OIITHKH,
KBAHTOBOHW M aTOMHOMU (PU3UKH,
» Gu3NKY TBEPIOTO Tela,
® METOJIOB TEOPETUYECKOTO M IKCIIEPUMEHTATILHOTO UCCIIEIOBAaHUM B (PU3HKE;
® METOJIOB OIIEHOK IMOPSIKOB (PU3HUSCKUX BEITUIHH.

VVVVVYY

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOII

JucnuruinHa «@u3nKka» OTHOCUTCS K YHMCIY AUCLHUIUIMH MaTeMaTHYECKOIO U €CTECTBEH-
HOHay4HOTO nukia (6asosast yacte b1.5.13). 3HaHus ¥ HaBBIKYM, OJyYEHHbIE TPU €€ U3yUEHUH,
UCTOJb3YIOTCS B MOCIEAYIOMNX TUCHUIUTMHAX MpodeccuoHanbHoro 1ukna («Teopust snexTpu-
YECKUX Lenei», «NeKTpoHuKay, «O0mas Teopust CBA3M», «DIEKTPOMArHUTHBIE TOJIS M BOJI-
HbI», «CXEMOTEXHHKA TEIEKOMMYHHUKAIIMOHHBIX YCTPOUCTBY, «be30MacHOCTh KU3HENEATENbHO-
CTHY).

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBbI

[Tpouecc m3yuyeHus: nUCHUIUIMHBI «DH3UKa» HapaBiieH Ha (GOPMHUPOBAHUE CIIEAYIOIIHNX
KOMIICTCHITUH:

1) cnocoOHOCTRIO K caMoopraHu3auu u camooodpaszopanuto (OK-7).

2) cnoCOOHOCTBHIO BIIa/IeTh OCHOBHBIMU METOJAMHM, CITIOCOOAMU U CPEACTBAMH IOJydEHNS,
xpanenwusi, nepepadotku napopmanuu (OIIK-3).

B pe3yabTaTe n3ydyenus Kypca GuU3MKH CTYA€HTHI J0KHBI:

3HaTh OCHOBHBIE (hM3HYECKUE SBIEHUS, (QyHAAMEHTAIbHbIC MOHATUS, 3aKOHBl U TEOPUU
KJIACCUYECKOH M COBPEMEHHOM (PU3HKH.

YMeThb BbIIETATH KOHKPETHOE (hr3HuecKoe coiepKaHue B MPUKIAIHBIX 3aJa4ax Oyaymiei
JIeSITeITbHOCTH.

Baasers HaBbIKaMH HCHOJIB30BAHUSI OCHOBHBIX MPUEMOB 00pabOTKH SKCIIEPUMEHTATBHBIX
JTAaHHBIX.
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4. OFBEM JUCHUIIJIAHBI M BUJIbI YYEBHOI PABOTEHI

. Cemectpsl | Beero
Buapl yuebnoi paboThl HACOB
1 2

AyautopHble 3aHATHS (BCero) 144 | 94 238
B toMm uucne:
Jlexuun 54 | 34 88
Jlaboparopusie pabots (JIP) 36 | 26 62
[Tpaktuueckue 3ansrus (I13) 54 | 34 88
Kypcosoii npoekt / pabota (KPC) (aynutopHas Harpy3ka) | — — —
Jlpyeue 6uovl ayoumopnou pabomoi
CamocrosiTesibHasi padoTa (Bcero) 72 | 122 | 194
B ToMm umcrne:
[TpopaboTka JIEKIIMOHHOIO MaTepuasa 15 | 34 49
[ToaroroBka K MpakTHYECKUM 3aHITHIM 17 | 26 43
BrimosnHeHne qoManHuX 3a1aHui 15 | 18 33
[ToAroTOBKa K KOHTPOJIHHBIM paboTaM M KOJUIOKBHYMaM 7 10 17
[ToaroroBka K J1abOpaToOpPHBIM 3AHATHSIM 18 | 34 52
CaMoCTOsATEIbHOE H3YyUEHHE TEM TEOPETHUECKOH YacTu — — —
IToaroroBKa K 3K3aMeHy 36 | 36 72
Bu npoMexxyTouHoit arTectanyu (3a4€T, 9K3aMeH) Ok3 | Ok3
O01masi TpyA10€MKOCTDH Yac 252 | 252 | 504

3auéTHble eMHUIBI TPYA0EMKOCTH | 7 7 14
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5. COAEP KAHUME JUCIIUITJINHbBI

5.1. Pa3neapl AMCHUILJIMHBI H BUJAbI 3AHATHN

Tabmnuna 5.1.
No | Hanvenosanue pasniena Jexr IIpaxr. | JIa6. cpe | Beero 235’;’;‘53:?};’:’
JTUCIIATLTAHBI 3aHAT. | 3aH. qac. (OK, ITK)
IlepBriii cemectp
1 | Mexanuka 8 8 8 16 40
) MounexynsipHast  pu3UKa 6 ] ] 16 38
U TePMOJIMHAMUKA
3 DJIEKTPUYECTBO U MarHe- 24 2 12 20 78 OK-7, OIIK-3
TU3M
4 | KonebaHus v BOJHbBI 8 10 8 10 36
5 | BonHoBas onTuka 8 6 — 10 24
Bropoii cemecTp
5 | BonHoBas onTHka 2 2 8 22 34
6 | KBanroBas ontuka 6 12 8 50 76
7 KBanroBas ¢uzuka u 2% 20 10 50 106 OK-7, OIIK-3
du3nka atoma
8 | Beero: 88 88 62 | 194 | 432
Wroro: 432 ygaca
5.2. Copep:xanue pa3aejioB JUCHUNIMHBI (M0 JEKIMIM)
Tabmuma 5.2.
No HaumenoBanue Tpynoém | ®opmupyemsie
n paszzaena Conep:xanue pazaena KOCTb | KOMIETeHLHH
JUCIUTLIHEL (dac.) (OK, ITK)
1 2 3 4 5
IlepBblii cemecTp
1 | Mexannka 1.1. ®usnka kak GpyHraMeHTalIbHAs HayKa. 8
1.2. Kunemarrka MaTepralbHOM TOYKA M TBEP-
JIOrO Teja. OK-7,
1.3. JluHaMuKa NOCTYNaTENbHOIO U BpaIllaTeb- OIIK-3
HOTO JIBIDKEHUSI TBEPIOTO Tea.
1.4. 3aKkOHBI COXpPAHEHHUS] B MEXAHUKE.
2 | Moaekyasip- | 2.1. ['a30BbIe 3aKOHBI. 6
Has ¢u3uka u | 2.2. 3aKOHbI TEPMOAMHAMUKHU. OK-7,
TepMOJHMHA- 2.3. Kitacc4ecKne CTaTUCTHKY. OIIK-3
MHKa
5
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DJIeKTpuYe-
CTBO M MarHe-
THU3M

3.1. DuekTpocTaTnyecKkoe NoJie B BaKyyMe.
3.2. DAEKTPOCTAaTHUECKOE T0JI€ B BEIIECTBE.
3.3. Ilone BHYTpM NPOBOJHMKA U y €ro Io-
BEPXHOCTH.

3.4. TloteHuMan u SHEPrusi EKTPOCTATHYE-
CKOTO IOJIS.

3.5.3aKoHBI TOCTOSIHHOTO JIEKTPUYECKOTO
TOKA.

3.6. MaruuTHoe 1noJje B BaKyyMe.

3.7. Cuna Ammnepa. Cuna Jlopenna.

3.8. MaruurtHoe noJje B BEILECTBE.

3.9. SIBneHne 31eKTPOMAarHUTHOW MHTYKIIHH.
3.10. DOHeprus MarHUTHOTO TOJIA.

3.11. YpaBHenuss MakcBemna B HMHTErpajib-
HO 1 mudpepeHmaIbHOl Gopmax.

24

OK-7,
OIIK-3

Kojeoanua un
BOJIHBI

4.1. ®u3uka KojicOaHUH U BOJIH.

4.2. CoOoaHbIE 3aTyXaroIue KojaeOaHus.
4.3. BeiHyKJIeHHBIE DJIEKTPUYECKHEe Kojeba-
HUSA.

4.4. DeKTpOMArHUTHBIE BOJHBI U UX Xapak-
TEPUCTHUKU.

OK-7,
OIIK-3

BoanoBas
ONTHKA

5.1. CBetoBas BOJIHA U €€ XapaKTEPUCTUKH.
5.2. UHTepdepeHIus creTa.

5.3. qudpakuus cera.

5.4. Ilonspuzanus ceeTa.

OK-7,
OIIK-3

Bropoii cemecTp

BoanoBas
OITUKA

5.5. CBolictBa U OCOOCHHOCTH PACIPOCTpa-
HCHUA CBCTOBbLIX BOJIH B PA3JIMYHLIX CPEAAX.

OK-7,
OIIK-3

KBanrToBas
ONTHKA

6.1. 3aKOHBI TEIUIOBOTO U3JIyYEHHUS.
6.2. KBaHTOBbIE CBOMCTBA CBETA.
6.3. ®OTOHBI U UX XaPaKTEPUCTHKHU.

OK-7,
OIIK-3

KBantoBasn
¢pusuka u Ppu-
3MKA aTOMa

7.1. Monens atoma.

7.2. CHeKTpbl U3JIy4€HUs1 aTOMA.

7.3. BonHOBbIE CBOMCTBA YacTHLI.

7.4. CooTHOIIEHUS HEOTIPEIEIEHHOCTEM.

7.5. YpaBuenue lIpénunrepa.

7.6. ATOM B KBaHTOBOW MEXAHHUKE.

7.7. KBaHTOBBIE CTATUCTUKHU.

7.9. CucteMbl 3apsOKEHHBIX YacTHI[ B KBAHTO-
BOI MEXaHUKE (JIEKTPOHHBIH ras3).

7.10. TemnoBsle cBOMCTBA TBEPABIX TEII.

7.11. HepaBHOBecHBIe MakpocucTeMsl. [Ipun-
AT PaOOTHI JIA3€POB.

26

OK-7,
OIIK-3
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5.3. Pa3gensl QUCHUINIMHBI U MEKIMCHMIVIMHAPHBIC CBS3UM C 00eCneYMBAKIIHMMH
(mpeapIaymmMu) U odecrnieduBaeMbIMH (IOCJIETYOMMMH) IHCHUIIMHAMMA

Jnst ocBoeHHs pa3nenoB AucUMIUIAHB «Du3nka» HEOOXOAMMBI 3HAHUS, TOJTYYCHHBIC B
IIKOJIE U MOJTy4YaeMble MapauiebHO IPU U3YYEHUU AUCHUIUIMHBI «MaTeMaTUyecKuil aHalu3».

Paznensr auctuminabl «@uU3MKay CBSI3aHbI C pasaenamu nociedyiowux mucuuiianH «lIpo-
(heccrnonanmpHOTO 1MKIIA (6a30B0# (001IEnpPOheCCHOHATBLHON) YacTH )» pabodero yaeOHOro IJIaHa:

Paspens! pusuku 1121314/5/6!7
JAvcuunjanubl
Teopus dneKTpUUECKUX Lenen + +
DJIeKTPOHUKA + + |+ |+ |+ ]|+
OO6mrast TeOpust CBSI3U + |+ |+ |+
DIEKTPOMAarHUTHBIE 110JISI U BOJIHBI + + |+ |+
CxeMOTexXHMKa TeIEKOMMYHUKAIMOHHBIX YCTPOUCTB t|+ |+t + |+
Bbe3omnacHOCTE JKU3HENEATEIILHOCTH + |+ ||+ ||+

5.4. CooTBeTcTBHE KOMIIETeHI N, (POPMHUPYEMBIX NPH U3YYeHUH AUCHHUIIMHBI, U BH-
OB 3aHATHI

[Tepeuenb Buael 3ansaTuii
xomnerenuuii | JI | Ip | JIa6 | CPC

®OpMBI KOHTPOJIA

Tect. KontponpHas paboTa (KOJIOKBH-
OK-7 + | + + | ym). YcTHBII oTBeT Ha 1a00paTopHO pa-
6ote. Onpoc. JlomaiiHue 3a1aHust
Koncnektsr nexuuu. OdgopmiieHne oT4éra
Y YCTHBIM OTBET Ha JTabopaTopHOH pado-
OIIK-3 + | + + + | Te. BuimonHeHWe WHAMBUIAYAIbHBIX (IO-
MAIlIHUX) 33/IaHUi. Y CTHBIN OMpOC Ha 3a-
4€Te U DK3aMEHE.

JI — nekuus; Ilp — npakTudeckue u ceMuHapckue 3aHsatus; Jlab — mabopaTopHbie padOTHI;
CPC — camocrosiTenpHas paboTa CTyACHTA

6. METO/JIbI U ®OPMbI OPTAHU3ALIUU OBYYEHUA

Jlns yCHenrHoro OCBOEHHUS IUCHUIUIMHBI IPUMEHSIOTCS pa3iM4Hble 00pa30BaTeNbHBIE
TEXHOJIOTHH, KOTOPBhIC 00ECTICYMBAIOT OCTIKEHHE IIAHUPYEMBIX Pe3yabTaTOB OOYYCHUS CO-
IJIaCHO OCHOBHOM 00pa30BaTeNbHON MpPOrpaMMe, ¢ yuéTom TpeOoBaHUM K 00bEMY 3HAaHUH B UH-
TepaKTUBHOMN (opme.

TexHoJ0rNY HHTEPAKTHBHOI0 00y4eHUs] y4eOHBIM IJIAHOM He NMPeayCMOTPEeHbI
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7. JABOPATOPHBI IPAKTUKYM

Ne | Nepasgena Tpyno- OK,
P S — HanmeHnoBanue 1abopaTopHbIX padoT €MKOCTb K
(gac.)
IlepBblii cemecTp
1 1 JIabopaToOpHBIM MPAKTUKYM IO MEXaHUKE 8
e Kunemaruka paBHOYCKOPEHHOTO Bpa-
umienus (Mastauk ObepOeka).
e l3yueHwe NWHAMWKH JBUXCHHS TBEp-
noro Tena (Mastauk ObepOeka).
2 2 JIaGopaTopHBIi NMPAKTUKYM 1O MOJIEKYJISPHOM 8
(bu3MKe U TePMOIMHAMUKE
e l3yuenmue pacnpenenenus bosbnmana.
e lI3yyeHne TepMOAMHAMHYECKUX IIPO-
LIECCOB.
3 3 JIabopaTopHbIil MPAKTUKYM TO 3JEKTPUUYECTBY 12 OK-7,
1 MarHeTu3my OIK-3
e lI3yyeHue CBOMCTB ITUAIEKTPUKOB B IO-
Jie TIOCKOTO KOHJEHCATopa.
e lI3yyeHHe MarHUTHOTO MOJI KPYyroBOTO
TOKa.
e OrmpeneneHue yIeNbHOIO 3apsiia 3JeK-
TPOHA METOJJIOM MarHeTpoHa
4 4 JIabopaTopHBI MPaKTUKYM 10 KOJIEOaHUSIM 8
e 3aryxaromue 3IeKTPOMarHUTHBIE KOJie-
OaHwMsL.
e l3yueHue BBIHYKJCHHBIX KOJIeOaHUI B
KoJIebaTeTbHOM KOHTYpE.
Bropoii cemecTp
5 5 JlabopaTopHbIil MPAKTUKYM 110 BOJTHOBOM ONTHKE 8
e N3zyuenue nnTepepeHINN Ta3epHOTO
n3nydenus. OneiT FOHTa.
e U3ydenue saBIeHUs TUPPAKIUH C TIO-
MOIIBIO TU(PAKIIMOHHOHN PEIIETKH.
6 6 JIaGopaTopHbIif MPAKTUKYM O KBAHTOBOM ONTHKE 8
e lccnenoBanwue BHeNTHEro GoTodddeKTa.
e 3yyeHue 3aKOHOB TEIJIOBOTO U3JIyye-
HUSL
7 7 JIaGopaTopHBIi MPAaKTUKYM 1O KBAHTOBOH U 10
aTOMHOM (pU3HKe
e [IpoBepka COOTHOILIEHUS HEOIIPEIEIECH-
Hocrteii ['eitzendepra mis GOTOHOB.
e 3ydyeHue criekTpa aToMOB BOJOpOIA
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8. NIPAKTUKTUYECKHUE 3AHATHUSA (CEMHNHAPDI)

Ne | Nepasgena y Tpyno- OK,
A S — HaumMenoBaHue MpakTUYECKUX 3aHATHI €MKOCTh K
(gac.)
IlepBblii cemecTp
1 Kunemaruka 2
2 3aKOHbI IMHAMHUKHU OCTYNATEeIbHOTO U Bpalla- 2
1 TEJILHOI'O JBMYKEHUS
3 3aKOHBI COXpPaHEHHS UMITYJIhCa, MOMEHTA M- 4
1yJbCa U SHEPruu OK-7,
4 YpaBHEHUE COCTOSHNS UACAIbHBIX I'a30B 2 OIIK-3
5 N3omnpoiieccol, TEMIO0EMKOCTh MHOTOATOMHBIX 2
2 ra3oB
6 Pacnpenenenns Makcsemna u bonbimana 2
7 Bropoe Hayano TepMOAMHAMUKH. DHTPONUS 2
8 3akoH Kynona 2
9 Hamnpsox€aHoCTh 25eKTpruyeckoro mosst. Teo- 2
pema ['aycca
10 [MoTennuman. PaboTa cuit 31eKTPOCTaTHIECKOTO 2
noJis
11 BemecTBo B 31€KTpOCTaTHUECKOM TTOJIE. DIIEK- 2
TpoeMKocTh. KoHieHcaTopsl
v OK-7,
12 3 3axonsl Kupxroda i nenei nocTossHHOTO To- 2 OITK-3
Ka. [ImoTtHOCTE TOKa. K.II.I. ICTOYHMKA TOKa
13 MarnutHoe nose. 3akoH buo-Capapa-Jlamraca 2
14 Cuna Amnepa. Cuna Jlopenna 4
15 [TpuMeHeHne TeopeMbl O UPKYISINH BEKTOpa 2
MAarHUTHOW MHAYKIIUU JJIsl pacuyéTa moyiei
16 MarauTHoOe 1oJie B BEIISCTBE 2
17 DNeKTpOMarHuTHasT MHAYKIIHS 2
18 I'apmonnueckue konedanus. CioxeHne rapMo- 4
HUYECKHUX KoJeOaHuil.
19 4 3aryxarolire U BeIHYK/ICHHbIE dJIeKTpoMar- 4
HUTHBIE KOJIeOaHNs OK-7,
20 DJNeKTpOMarHuTHHIE BOJIHBL. OnTHdeckuit - 2 OIIK-3
ekt [lomnepa
21 5 Wnurepdepenmys ceera 4
22 Judpakims ceeta 2
Bropoii cemecTp
23 5 [Tongpuzanus cBera 2
24 TemnnoBoe n3iryuenue 4
25 Buemnuit potosrppext 2 OK-7,
26 6 S¢¢ext Komnrona 2 OIIK-3
27 ®dotonbl. Umnynse GpoTona. [laBneHue crera 2
28 TopMO3HOE PEHTTC€HOBCKOE U3ITYICHHE 2
29 7 Teopus atoma Pesepdopma-bopa 2 OK-7,
30 ATOMHBIE CIIEKTPBI 2 OIIK-3
31 XapaKTEepUCTUYECKOE PEHTIT€HOBCKOE U3ITyde- 2
HUE
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31 Bonnsl ne-bpoitns. CooTHoleHne Heonpee- 4
JIEHHOCTEMN
32 Vpasuenne lllpenunrepa. Yactuipl B OTCH- 4
uaIbHOU siMe. TyHHeTbHBIN AP DEKT.
33 KBanToBbIe uncna. MexaHU4eCcKuil 1 MarHuT- 2
HBIIl MOMEHTBHI JIeKTpoHa. CIIMH 3JIeKTpoHa
34 KBanToBbIC cTaTnCTUKN 2
35 TenoBsle CBONCTBA TBEPIBIX TEII 2
9. CAMOCTOSATEJIBHAS PABOTA
Ne Ne pasziena TemaTtnka caMOCTOATENBHON paOOTHI Tpyno- OK, Konrpoas
TUCIIUTLIIN- €MKOCTh BBITIOJTHEHUS
n/m (Oemanuzayus) ITK
HBI (dac.) paboTHI
1 Omnpoc. Tec-
Tbl. KoH-
OK-7,
1-7 [TpopaboTka JIEKLHMOHHOTO MaTepHrasa 49 TPOJIBHBIE Pa-
OIIK-3
00THI (KOJIJIO-
KBUYMBI)
2 Tectsl, no-
[loaroroBka K MPakTUYECKUM 3aHS- OK-7,
1-7 43 MallHue 3a-
THSIM OIIK-3
JaHUs
3 . OK-7, | IIpoBepka
1-7 BrinosiHeHHE JOMAIIHKX 33J1aHUH 33 OIK-3 | 13
4 ITpoBepka
KP, onenka
[ToaroroBka K KOHTPOJIBHBIM paboTaM OK-7,
1-7 17 Ka4vecTBa
U KOJUIOKBUYMAaM OIIK-3
BBIIIOJIHEH-
HBIX padoT
5 N Omnpoc. Tecr.
17 [ToaroroBka oTuéTOB MO JTabOpaATOP- 59 OK-7, SalTa OTIE-
HBIM paboTam OIIK-3 Hl
TOB
6 Ompoc.
17 |mo 72 OK-7. 1o
- OJIFOTOBKA U C/laya dK3aMeHa OITK-3 LIEHKa 32
HK3aMEH
Hroro: 266 yacoB
TTEPBBII CEMECTP

Tembl JoMamHux 3aganuii: 1. Kunemarnka marepuanbHOU TOYkd; JMHaMUKa aOCOTIOT-
HO TBEpJOro Tena; 2. 3akoHbI coxpaHeHus B mexanuke; 3. Tepmoaunamuka; Jurponusi. Bropoe
Hayano TtepMmoauHamuky; 4. 3akoH Kymona; 5. Hanmpsk€HHOCTb 3IIEKTPUYECKOTO MOJIS;
6. [lorenuman wu pabota snekTpuueckoro mojs; 7. IIOCTOSHHBINA ANEKTPUYECKHI  TOK;
8. Marnutocraruka; 9. /[BmwkeHue 3apsaa0B ¥ TOKOB B MarHUTHOM TioJie; 10. DiekTpoMarauTHas
naayknys; 11. Konebanus u Bonnsl; 12. UaTepdepenuus creta; 13. udpakius cera.

Tembl 1 1 2 KOHTPOJIBHBIX padoT: 1. «MexaHuka», «MoJekyispHas GU3HKa U TEPMOIU-
HaAMUKa», « QIEKTPOCTATUKA». 2. «DICKTPHUUCCKUNA TOK», «DNEeKTpomMaruetusmy, «Konebanus u
BOJIHBD), «ONTHKAY.

Tembl 1-Tr0 U 2-r0 KOJIOKBUYMOB: 1. «Mexanukay, «MoekyisipHas (U3HKa U TEPMO-
JTUHAMEKAY, «DIEKTPOCTATUKA», «DIEKTPUIECKHI TOK»; 2. « IJIeKTpoMarneTusm», «Komebanus
1 BOJIHBD.
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BTOPOU CEMECTP

Tembl gomammux 3axanumii: 1. [lomsgpuzanms cBera; 2. TeruioBoe H3IydYeHUE;
3. Buemmanii  ¢potorddexr. Dddexr Komnrona; 4. ATOMHBIE W PEHTICHOBCKHE CIEKTPHI;
5. KopniyckynsipHble W BOJIHOBBIE CBOMCTBa MuKpoyacTHll; 6. COOTHOIIEHHE Heolpenea&HHO-
creil; 7. Ypasnenue llpénunrepa; 8. KBantossie uncna; 9. KBaHTOBbIE CTATUCTUKU ISl DJIEK-
TPOHOB B MeTaJlIax.

Tembl 1 U 2 KOHTPOJIBLHBIX padoT: 1. «TemnoBoe n3nyuenue», «KopmyckyasipHbIe U BOJI-
HOBBbIE CBOMCTBa MHKpouacTull», «dusuka aromay; 2. «KBantoBas Mexanuka», «KBaHTOBBIE
CTaTUCTUKWY.

Tembl 1-T0 u 2-10 KOLIOKBUYMOB: 1. «TemnoBoe m3myudenue», «KopmyckymnspHble U
BOJTHOBBIE CBOMCTBAa MUKPOUYACTHID; 2. «Du3uka atomay, «KBantoBas mexanuka», «KBaHToBbIe
CTaTUCTUKWY.

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

He npegycmoTpeHo yueOHBIM TUTAHOM

11. BAJLJIBHO-PEUTUHI'OBASI CUCTEMA

OcymectBigercs B cooTBeTcTBUH ¢ [loJi0skeHHeM 0 nopsiike MCNOJb30BAHUS PEeHTHH-
roBOii cHCTEeMbI /IJIsl OLIEHKH yCIeBaeMOCTH CTYAeHTOB (nmpuka3 pekropa 25.02.2010 Ne 1902)
1 OCHOBaHa Ha 0AJUTLHO-PEUTHHTOBOM cHCTEMe OIICHKH yCIeBaeMoCTH, AeicTBytomei ¢ 2009 r.,
KOTOpasi BKJIFOYACT TEKYIIMA KOHTPOJIb BBINOJHEHUS JEMEHTOB 00bEMa JUCLMILIUHBI MO 3Jie-
MEHTaM KOHTPOJIS C MOJABEACHUEM TEKYIIETro peUTHHTA.

[To gucuunnune «@u3nKa» MPOBEICHUE dK3aMEHA B TICPBOM U BTOPOM CEMECTPE SBIISICTCS
o0s3aTenbHBIM. [Ipu 3TOM OanmpHas orenka B cooTHomeHun 70/30 pacmpenensercs Ha ABE CO-
CTaBJISAIOLIME: CEMECTPOBYHO M 3K3aMEHAUMOHHY0. T.e. 70 GayioB MOXXHO HOJY4UTh 33 TEKY-
11y paboTy B cemectpe, a 30 6aioB — 32 OTBETHI HAa SK3aMEHE.

Jlis cTuMynupoBaHus MJIaHOMEPHOCTH pabOThl CTyJEHTa B CEMECTPE BBEAEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBIN MPUMEHSETCS (CYMMHPYETCs1) TOJIBKO ISl CTYIEHTOB, 0€3 0mo3/a-
HUN OTYUTHIBAIOIIMXCS 11O MPOMEKYTOUYHBIM AJIEMECHTaM KOHTPOJIA (TECThI, MpaKTHUECKue pabdo-
ThI, KOJJIOKBUYMBI).

Ha mpoTtsbkeHnn Bcero ceMecTpa TeKyIas YCIeBaeMOCTh OIICHMBACTCS TOJBKO B Oariax
HapaCTaIOUIUM UTOTOM, B TOM YHCJIE U PE3YIbTaThl KOHTPOJIBHBIX TOYCK.

Texyiuit KOHTPOIb U3YYCHUS AUCHUTIIMHBI B KQKIOM CEMECTPE COCTOMUT U3 CIEAYIONINX
BU/JIOB:

— KOHTPOJIb 32 YCBOSHUEM TEOPETHUECKOTO MaTepuaia — MpoBeieHNe 4 MICbMEHHBIX KOH-
TPOJBHBIX PAabOT M KOJUIOKBUYMOB;

— KOHTPOJIb 32 MPABWILHBIM BBITIOTHEHHEM MPAKTHUYECKUX pabdoT — MpOoBelIeHUE Ha IMpaK-
THYECKUX 3aHATHAX 7 — 14 TecToB;

— KOHTPOJIb 32 BBITIOJTHEHHEM JIA0OPATOPHBIX padoT.

ITo pesynbraTam Tekymiero KOHTpoJst (popMupyeTcs AOMYCK CTYAEHTa K UTOTOBOMY KOH-
TPOJIO — 3K3aMEHY MO JUCHUIUIMHE. DK3aMeH OCYIIECTBISETCS B BHJE OMpoca MO TEopeTHue-
CKOM 4acTu AUCUUILIUHBI.

B cocraBe cymmBI 0a/ioB, MOJYdEHHOU CTYACHTOM IO JUCIHILINHE, 3aKaHUNBAOIIEHCS
AK3aMEHOM, SK3aMEeHAIIMOHHAsI COCTABISIONIAs T0JhKHA ObITh He MeHee 10 6annoB. B npoTuBHOM
CIIyJae 9K3aMeH CUMTAeTCs He CAaHHBIM, CTyAeHT B ycraHoBiIeHHOM B TYCYP nopsiake obs3an
ero mepecaarb. [Ipu HeymOBIETBOPUTENHHON cAaue dk3aMmeHa (MeHbie 10 6annoB) uau HesBKeE
CTyJICHTA Ha YK3aMEH DK3aMCHAIIMOHHAs COCTABJISIONIAsl TpUpaBHUBaeTCs K HYIEO (0).

[Mo mucnmmumne «®u3nka» MpoBeaeHUEe 3Kk3aMeHa B 1 U 2 cemecTpax siBIseTCst 00s3aTelb-
HBbIM. DK3aMEHAIlMOHHBIN OMIIET COEPXKUT TPU Borpoca. MakcumamnbHast OlleHKa 3a KayKIbli BO-
npoc coctasiseT 10 6amnoB. MakcuManbpHas SK3aMeHaIIMOHHas OlleHKa cocTaBiisieT 30 OamoB.
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B Tabnuue 11.1. conepxurcs npumep pacnpeneneHus: OaaoB g JUCHUIUINHEL «Du3u-

Ka» B TCUCHHHU IIEPBOIro CEMECTPA U BTOPOTO CEMECTPOB, 3aBCPIIAIOIIUXCA SK3aMCHOM.

Tabnuna 11.1. Pacnpenenenue 6aioB B IEPBOM U BTOPOM CeMECTpax U3ydeHus: GU3NKU

. . | MakcuManbHbIN
MaxkcumanbHblii | MakcuManbHbII
o OaJi 3a rmepuo.
DJIeMeHTHI Y4eOHOM Jes- OaJu1 ¢ Hayaga 0aJut 3a IMmepuo. wvexay 2 KT Bcero 3a
TEJIbHOCTU ceMecTpa J10 mexay 1 KT u 2 Y CEMECTP
KOHIIOM CEMECT-
matel 1 KT KT
pa
ITocemenue 3agaTuii 1 1 1 3
JloMarraue 3aanust 5 5 5 15
KonTtposnbHble paboThI Ha 6 6 1
MPAKTHYECKUX 3aHITHIX
Brimonnenue madoparop-
HBIX padoT U 3aIlUTa OTYe- 9 9 7 25
TOB
KosokBrymsl 6 6 12
KommnoneHT cBoeBpeMeH- 1 1 1 3
HOCTH
HUroro makcumym 3a mne-
y 22 22 26 70
puoa:
Cnaua hK3aMeHa 30
Hapacrawmmm urorom 22 44 70 100
Tabnuua 11.2. [lepecuer 6an0B B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
bannbl Ha 1aTy KOHTPOJIBHOM TOUKHU Ornenka
He menee 90% ot MmakcumanbHOM cymmbl Ha aty KT 5
Ot 70% no 89% ot makcumanbHOU cymmbl Ha aaty KT 4
Ot 60% no 69% ot makcumanbHO cymmsl Ha aaty KT 3
Menee 60% ot makcumanbHOM cymmbl Ha aaty KT 2

[IpeoOpazoBanue cyMMbl 0A/IOB B TPAAUIIMOHHYIO OIIEHKY M B MEKIYHAPOTHYIO OYKBEH-
HYI0 olleHKY (Tabnuua 11.3) mpoucxoauT oMH pa3 B KOHIIE CEMECTpa TOJBKO MOCIE MOJIBee-
HUS UTOTOB U3YYEHHUS JUCHUILTUHBI «DU3HKa», T.€. Mocle YCIEeIIHON c/laul SK3aMeHa:

Tabnuma 11.3. Ilepecuer UTOroBoi CyMMBbl 0allioB B TPaJULMOHHYIO U MEXAYHAPOAHYIO
OIICHKY

Ornenka (I'OC) HroroBas cymma 6amios,
YUUTHIBACT YCIICUIHO

CIaHHBIN PK3aMeH

Ornenka (ECTS)

5 (0TIMYHO) 90-100 A (OTIMYHO)
85-89 B (o4enn xoportio)

4 (xopor1mo) 75-84 C (xopo1o)
7074
6569 D (ynoBieTBOpUTENBHO)

3 (YAOBIICTBOPHTCIILHO) 60—64 E (mocpenctBeHHo)

2 (HeYIOBJIETBOPUTEIHHO) Hwuxe 60 6amios F (HeynoBneTBOPHUTENBLHO)
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12. YYEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBEC-
INEYEHUME JUCHUIIJINHBI

12.1. OcHoBHas JuTepaTypa:
1. CasenseB U.B. Kypc oOmeit ¢pusukn: yueOHOe mocobue ans BTy30B: B 3 1. — 7-e usn.,
crepeotur. — CII6.: JIans, 2007.
T. 1: Mexanuka. MosekysipHast ¢pusuka. — 432 c. (B ounbmoreke — 155 3k3.).
T. 2: DnektpudectBo u MarueTusMm. Bonnel. Ontuka. — 496 c. (B 6ubnuoreke — 148 7k3.).
T. 3: KBanToBas ontuka. ATomHas ¢pusuka. Pusnka TBEpAOTO Tena. Ousnka aTOMHOTO
sqIpa B dJeMeHTapHbIX yacTuil. — 317 ¢. (B 6ubmmoteke — 151 7k3.).

2. ®pum C.D., Tumopesa A.B. Kypc ob6meii ¢usuku. B 3-x TT. [DnekTponnsli pecype] —
CII6.: JIans, 2009.
T. 1: dusnyeckne ocCHOBBI MexaHUKHU. MonekyisipHas ¢usnka. Konebanus v BOJHBL. —
13-e u3a., crepeotun. — CII6.: JIanp, 2009. — 480 c. Pesxum gocrtyma on-line ¢ koMIb-
torepoB TYCYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416.
T. 2: Dnexkrpuyeckre U 3JIEKTPOMArHETUYECKUE SBJICHUS. — 12-€ H3/., CTEpPEeoTHIl. —
CII6.: Jlamb, 2009. —528 c. Pexxum poctyma on-line ¢ xommnbtorepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418.
T. 3: Ontuka. Aromuas puszuka. — 10-e usn., crepeorunr. — CII6.: Jlans, 2009. — 656 c.
Pexum Jocryna on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.
3. 3ucman I'.A., Tomec O.M. Kypc obmelr puzuku. B 3-x TT. [DnekrpoHHsIl pecype]| —
CIIG.: Jlans, 2007.
T. 1: Mexanuka. MonekynsipHast pusuka. Konebanust u BosiHbl. — 7-¢ u3g. — 352 c. Pe-
KUM JocTyma on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.
T. 2: DneKTpUYecTBO U MarHeTu3M. — 7-€¢ u3z. — 352 ¢. Pexxum mocryna on-line ¢ kom-
nerotepoB TYCYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151.
T. 3: OnTuka. ®u3nka aTOMOB U MoJIeKyJ. PU3MKa aTOMHOTO ]pa U MHUKPOYACTHIIL. —
6-em3n. —512c. Pexum goctyma on-line ¢ xommbetorepoB  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.
12.2. lonoHuTEIbHAS JIUTEpATYypa:
1. CaBenbeB 1.B. CO0pHUK BOIIPOCOB U 3a7ad 1o oOuieil pusnke. [DIEKTPOHHBINH pecype] —
5-e wu3ap., crepeorun. —CII6.: Jlaws, 2016. — 292c. Pexum pocrtyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ kommnbiorepoB TYCVYP.
2. Uponos N.E. Mexannka. OCHOBHbIE 3aKOHBI. — 8-€ u31., crepeorurt. — M.: BUHOM. Jla-
6oparopus 3Hanui, 2006. — 309 c. (B 6ubaunorexe — 99 7k3.).
3. Uponos N.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBL. — 3-€ u3[., crepeorun. — M.: bU-
HOM. Jlabopatopus 3Hanuii, 2006. — 207 c. (B 6udbmmortexe — 50 7k3.).
4. Uponos N.E. Dnextpomarnetnzm. OCHOBHBIE 3aKOHBI: YUeOHOE TTocoOue Ui BYy30B. — 5-€
u3n. — M.: BUHOM. Jlabopatopus 3Hanwuii, 2006. — 319 c. (B 6ubnuoreke — 101 3k3.).
5. Uponos MN.E. Bonnossle mporeccsl. OCHOBHBIE 3aKOHBL: ydeOHOe nocobue. — 3-e u3a. — M.:
BUHOM. JIa6opatopus 3nanuii, 2006. — 263 c. (B oubauorexe — 100 7k3.).
6. Uponos N.E. KBanTtoBas ¢pusmuka. OcHOBHBIE 3aKOHBI: Y4eOHOE TIOCOOUE TS BY30B. — 2-€
u3 1., gon. — M.: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. (B 6ubnuoreke — 100 7k3.).
7. Uponos M.E. 3anaun no obuiei pusnke: YuebHoe nocodbue s By30B. — 7-€ M31., CTe-
peotun. — M.: BUHOM. Jlabopatopus 3Hanuii, 2007. — 431 c. (B 6ubnauoreke — 496 3x3.).
8. UeptoB A.I'., BopoOréB A.A. 3amaunuk o ¢pusnke: Y4ueOHOe mocodue i BTY30B. — 8-¢
u31., nepepad. u pon.— M.: @uzmatiut, 2007. — 640 c. (B 6ubnuoreke — 99 3k3.).
9. Bonbkenmreitn B.C. CoopHuK 3a1a4 1o o0meMy Kypey ¢usuku: YueOHoe mocodue ass
BTY30B. — 12-e u3n., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnuotexe — 148 3k3.).
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10. Ko3ssipeB A. B. Kypc nekuuit no ¢pusuke: Yuebnuk. — Tomck: TYCVYP, 2007. — 421 c. (B
ounbnuoTexe — 697 7K3.).

11. Kanamankos H.IT., KoxxeBnukos H.M. ®@msuka. MHTEepHET-TeCTHpOBaHHE 0A30BBIX 3HAHMI.
[OnexTponnsnii pecype] —1-e w3m. —CII6.: Jlams, 2009. —160c. Pexum goctyma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ xommbrorepoB TYCVYP.

12. Jlo3oBckuii B.H. Kypc ¢usuku. B 2-x TT. [DnexTpoHHBIN pecypce| — 6-€ u3ad., ucup. u
nom. — CIIo.: Jlans, 2009.

T. 1: ®usnyeckue OCHOBBI MEXaHUKH. DJIEKTPUYECTBO M MarHeTusM. dusnka koneba-
HUM u BomH. —576c¢. Pexum gpocryma on-line ¢ kommeiotepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.
T. 2: KsanroBas ¢usuka. Cratuctudeckas ¢usnka u tepMmoanHamuka. CoBpeMeHHas
¢usnyeckas kapTuHa mupa. — 608 c. Pexxum noctymna on-line ¢ komnbiorepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239.
13. CaBenbeB U.B. Kypc obmieii ¢pusuku. B 3-x TT. [ Inekrponusiii pecypc] — CII6.: Jlans, 2011.
T. 1: Mexanuka. MonexkymsapHas ¢usnka. — ll-e wmsn., crepeormm. — CII6.:
Jlanp, 2011. —432c. Pexum gocryma on-line ¢  kommbeiotepoB  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.
T. 2: DnekrpuuectBo u MarHeTusMm. Bomnbl. Ontuka. — 11-e uzg., crepeorun. — CII6.:
Jlamp, 2011. —496c. Pexum nocryma on-line ¢ kommbioTepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.
T. 3: KBanToBas ontuka. ATomHas ¢pusuka. Pusnka 1BEpAOro Tena. Ou3nKa aTOMHOTO
sJIpa ¥ dJIeMEHTapHbIX 4acTull. — 10-e u3n., crepeotun. — CII6.: Jlans, 2011. — 320 c.
Pexum JOCTYyTIa on-line c KOMITHIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.
12.3. Y4eOHO-MeTOANYECKHE TOCOOUS M IPOrPpaMMHOe oOecredeHne

1. Yuebno-memoouueckue nocoousa 0na npaKmuyecKux 3aHAMUIL U CAMOCHOAMENbHOU
paodompl [ DNEKTPOHHBIN pecypc]:

2.1. Yyxkos FO.I1. PaboTa u sHeprusi. 3aKOHBI COXpPAHCHHS B MEXaHUKE: COOPHUK
3az1a4 Juid npakTudeckux 3ansatuil. — Tomck: TYCVYP, 2010. — 24 c. Pexxum gocryna cBo-
O6oHbIN Ans ckaunBaHus: http://edu.tusur.ru/training/publications/1100.

2.2. JIsunn A.B., MaraszunnukoB A.JI., Tposa JI.LA. Monekynsapuas ¢usuka: Coop-
HUK TECTOBBIX BOTPOCOB JUISI CAMOCTOSATEIBHON PabOTHI M ISl MPAKTUYCCKUX 3aHATUN. —
20009. 30 c. Pexum JoCTyna CBOOO/IHBIN JUTSt CKAUMBAHMS:
http://edu.tusur.ru/training/publications/1234.

2.3. Jlsunn A.B., MarasunnukoB A.JI., Opnosckas JI.B. Tepmonunamuka. Yactp 1:
COOpHHK TECTOBBIX BOIPOCOB JUISI CAMOCTOSATENBHON pabOTHl M Ui MPAKTUIECKUX 3aHs-
tuii. — 2009. 43c. Pexum  goctyna  cBOOONHBIM  Uii  CKA4YHMBaHMUS:
http://edu.tusur.ru/training/publications/1235.

2.4. I'ameeBa A.U., Jlsuuna A.B., MarazunaunkoB A.JI. Tepmomunamuka. Yacte 2:
COOpHHK TECTOBBIX BOMPOCOB JUISI CAMOCTOSTENBHON PabOTHl M Ul IPAKTUYECKUX 3aHs-
tui. — 2010. 22c. Pexum  goctyna  cBOOONHBIM  Uii  CKA4YHWBaHMUS:
http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii FO.A. BonmnoBas ontuka: Metoaudeckoe mocobue. COOpHHK Tec-
TOBbIX BoOmpocoB. —2009. 24 c. Pexum pgoctyma CBOOOIHBIM ISl CKAauYWBAHUS:
http://edu.tusur.ru/training/publications/1233.

2.6. YUyxkoB FO.I1. DnemeHTsl aTOMHON (PU3MKKM M KBaHTOBOM MeXaHMKH: YueOHO-
Metoaudeckoe mocooue. COopHUK TecToBbIX BompocoB. — Tomck: TYCVYP, 2011. — 68 c.
Pexxum JIOCTyIa CBOOOIHBIN TSt CKauYMBaHUI:
http://edu.tusur.ru/training/publications/1104.

2. Yueono-memoouueckue nocoousn 011 6blnOJIHEHUA 1A00OPAMOPHLIX Padom [ IIEKTPOH-
HBIU pecypc]:
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3.1. Bypaosuuun B.A., Tposu JI.A. Tunamuka mastauka Obepbeka: Meroauueckue
yKa3zaHus K jabopatopHoii padore. —2007. 13 c. Pexxum goctyma cBOOOIHBIN ISl CKadHr-
Bauwus: http://edu.tusur.ru/training/publications/918.

3.2. bypnosuuun B.A., Tposu JILA. KunemaTuka paBHOYCKOPEHHOI'O BpallCHUS:
Meroandeckue ykazanus K nmaboparopHoit padore. —2012. 13 c. Pexum nocrymna cBo6oa-
HBIH 1151 ckauuBaHus: http://edu.tusur.ru/training/publications/923.

3.3. bypauesckuit FO.A. N3yuenne CBOWCTB AMAIEKTPUKOB B TOJIE TUIOCKOTO KOH-
neHcaTopa: Meroauueckue ykasaHus K JaboparopHoi padore. —2012. 15 c. Pexxum noc-
Tyna cBOOOIHBIN 11 ckaunBaHus: http://edu.tusur.ru/training/publications/873.

3.4. anoBa E. B. M3ydyeHue MarHuTHOrO MOJISl KPYroBOTro Toka: Meroauyeckue
yKa3aHus K JrabopatopHoit padote. — 2007. 12 ¢. Pexxum nocrtymna cBoOOHBIN IS CKadH-
BaHus: http://edu.tusur.ru/training/publications/863.

3.5. Bypauesckuii F0.A. Onpenenenue yaensHOTO 3apsaa dJIEKTPOHA METOJOM Mar-
HeTpoHa: MeTomnyeckue ykazanus K Jabopatoproit padote. — 2011. 14 ¢. Pexxum noctyna
st cryneHToB, cotpynaukoB TYCYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosunun B.A., Tposn JI.A. M3ydeHue 3aTyxaroUuX 31€KTPOMarHUTHBIX KO-
nebGanuii: Metonuueckue yka3aHus K JlaboparopHoii padote. —2007. 14 c. Pexxum mocty-
rma cBOOOHBIN /I ckaunBaHUS: http://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JI.B. M3yuenne unTepdhepeHIINN Ja3epHOTO U3Iy4YeHUs: MeToauye-
CKMe yKa3zaHus K JiabopartopHoit padore. —2010. 9 c. Pexum pocryna cBOOOTHBIN UIst
ckauuBaHMA: http://edu.tusur.ru/training/publications/911.

3.8. ®enopor M. B., bypnosunun B. A. Buennuii ¢porosadpdexr. M3yuenue 3akoHa
CroseroBa u mpoBepka (Gopmyibl DUHIITEHHA: MeToauuecKkre yKa3aHus K J1abopaTopHOit
pabore. — 2009. 11 c¢. Pexum goctyma CBOOOAHBIM Ui  CKaYMBAHUS:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapos H.A., Kupunnos A.M. HccnenoBanue crekrpa atoma Bojgopoja: Me-
TOOMYECKHE YKazaHHs K jJabopaTopHoit padote. —2011. 18 c. Pexum moctyna cBoOO HBIN
IUIA cKauMBaHuA: http://edu.tusur.ru/training/publications/917.

3. KomnproTepHble mporpaMMbl MOJICTHPOBAHUS HEKOTOPHIX (PU3UYECKUX SBJICHHUN B J1a0O0-
PaTOPHOM MPAKTHUKYME.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JIUCLMU-
IIJIMHbI

Jlns oOecrnieueHust YTeHHUs Kypca JIGKIMI MCTOIB3YeTCsl ClielManbHas JIEKIUOHHAS ay/u-
topust kabeapsl ¢usuku (230 ayn. ®IT), ocHaménHAs MyIbTUMEIUHHBIM MPOEKTOPOM, KOM-
MBIOTEPOM | dKpaHamu. J[ns oOecriedeHns J1abopaToOpHBIX PadOT MO (U3HKE UCTIOIB3YIOTCS 6
CHEIHAIM3UPOBAHHBIX (TIO]T pa3TUYHbIe pa3iensl Kypca) maboparopun kadenpsl Gpusmku, ocHa-
IEHHBIE COOTBETCTBYIOIIMMH JTa0OPATOPHBIMH YCTAaHOBKAMH, MAaKeTaMH, CTEHJIAMH U KOMIIbIO-
TEPHBIM 000PYTIOBAHUEM.

14. METOANYECKHE PEKOMEHIAIIMMU 110 OPIAHM3ALIMUN
N3YYEHUA JUCIIUIIINHBI

O06bEM 4acoB, NPEAYCMOTPEHHBIX Y4eOHBIM IIIAHOM JJIsl U3y4EHUs Kypca (DU3UKH, HE I10-
3BOJISIET PACKPBITh B JIEKLUAX NOAPOOHO U riryOoko MaTtepuai. [loatoMy mpu peanuszanuu mnpo-
I'PaMMbI CTY/ICHTbI JI0OJKHBI IOCTATOYHO MHOTO paboTaTh CaMOCTOSITENILHO KaK MPU MOBTOPEHUU
JIEKIIMOHHOTO MaTepuana, Tak U MOATOTOBKE K MPAaKTUYECKUM, Ja0OPATOPHBIM U KOHTPOJIBHBIM
3aHATHAM. [ obecnieueHust 3pPEKTUBHOTO YCBOCHUS CTYJCHTAMH MAaTCPHATIOB JAUCLMILIMHBI
HE00X0IMMO Ha IIEPBOM 3aHATUM OOECIEYUTh X CIIUCKOM BOIIPOCOB, IOUISKALIMX U3Y4EHHUIO,
CIIMCKOM OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPhI AJIsi CAMOCTOSITEILHOW PabOThI.

J1d Tekylero KOHTpOJIA YCIEBAEMOCTH U INPOMEXKYTOYHOM aTTECTallMM HCIOJb3YeTCs
TECTOBBIN KOHTPOJIb 3HAHUH.

Ha nexnusx HeoOXomumo oOpaiaTh BHUMaHUE Ha 0COOEHHOCTH IPUMEHEHHS paccMaTprBae-
MOTO MaTepuaia B MOCIEAYIOMUX Kypcax, a TakKe B Oyaymiei mpohecCHOHATEHON e TEIbHOCTH.

15
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Mpunoxexue 1

DeziepasibHOE rOCYIAPCTBEHHOE GIOJDKETHOE 00pazoBaTebHOE YUPEXJICHHE BBICIICTO
npodeccHoHanbHOro 06pazoBaHus

«TOMCKUN F'OCYJIAPCTBEHHBI YHUBEPCHUTET CUCTEM YIIPABJIEHUS U
PAJIMOBJIEKTPOHUK U » (TYCVYP)

< Y¥TBEPAKJAIO
Hpopextop no yue6uoii paGore
i el IL. E. Tposn

« » 20161,

®OHJ OUEHOYHBIX CPEJCTB IO YYEEHOII AUCHUNIJIMHE
(ITPAKTHUKE)

Puzuka

YpoBens ocHoOBHO#t 06pazoBaTebHoii nporpamMmel OaxanaBpuar

Hanpagsnenne noaroroskn 11.03.02 — NH)OKOMMYHHKAIHOHHBIE TEXHONOTHH U CHCTEMBI CBA3H

Hpoduns CucTeMbl MOGHITBHOM CRS3H

®opma oGyuenus O4YHad

DakyabTer Pannorexunyeckuii

Kagenpa PTC (Panmorexuuyeckux cuctem)

Kype(sr) 1 Cemectp(er) 1.2
Y4eGublii n1an HaGopa 2016 rona u mocneAYVIOIMMX et
3ayer ceMecTp

DK3aMeH 1.2 cemectp

Tomck 2016

CornacoeaHa Ha noptane Ne 6037




1 Bseaenue

@onp onieHouHBIX cpeacTs (POC) sBiseTcs NpUIokeHHeM K paboueil mporpaMme AUCIUILTHHbI
(MpakTUKM) M TpeAcTaBiIsieT co00M COBOKYMHOCTh KOHTPOJIBHO-U3MEPHUTEIbHBIX MaTepHalioB
(TumoBeIe 3amaun (3aMaHusA), KOHTPOJbHBIE PabOTBI, TECTHI W AP.) U METOJOB HMX HCIOJIb30BaHUS,
MpeIHAa3HAYeHHBIX JUTI M3MEPEHHS YPOBHS JOCTMIKEHHUS CTYIACHTOM YCTAHOBIIEHHBIX PE3yIbTaTOB
00yueHus.

®OC 1no pucuumiIvHe (MPAKTUKE) HCHOJB3YETCA IPU IMPOBEACHUU TEKYIIEIO KOHTPOJIS
yCIIEBaEMOCTH U IIPOMEKYTOUHOM aTTeCTAllH CTYJCHTOB.

ITepeuennb 3aKpenIeHHbIX 3a AUCLUIUIMHOMN (TPaKTUKOI) KOMIIETEHLMI pUBEieH B Tabauie 1.

Tadauua 1 — Ilepeyens 3aKpenJieHHbIX 32 IMCHUUNJIMHON KOMIIETEeH Uil

Kon ®opMyJIMPOBKA KOMIETEHMH Irtanbl GOpMUPOBAHUS KOMIIETEHUH
OK-7 CMocoOHOCTh K camoopranuzanuu | 1. JIoJbkeH 3HaTh OCHOBHBIE CHOCOOBI
1 caM000Opa30BaHUIO CaMOOpPraHu3alluu U caMo00Opa30BaHUS.

2. JIOJDKEH YMETh MCIIOIL30BaTh CAMO CTOSTENLHO
TIOJIYYCHHBIC 3HAHUA IIpU OOBSACHCHUA
PEIYIBTATOB SKCICPUMEHTOB, IPUMCHATH 3HAHU L

B o0nactu (PU3MKHU ISl OCBOCHHS
001IenpoheCCHOHATBHBIX TUCIUIUINH U
penieHus npodeccuoHalbHbIX 3a1a4.

3. JloykeH BIaIeTh HABBIKAMU
CaMOCTOSITEIILHOTO UCTIOJIb30BaHMSI HCTOYHHKOB
MOJTy4eHUs] HHPOPMAIIUK B HETUITHYHBIX

CUTYAaIHsIX.

OIIK-3 CIOCOOHOCTD BJIa/IeTh OCHOBHBIMU | 1. JIOJKEH 3HAaTh OCHOBHBIE CIIOCOOBI M CPEJICTBA
METO/IaMH, CIIOCO0aMu 1 TIOJTYYCHHUSI, XPAHCHUS U TIepepaboTKu
CpeACTBaMU MOTy4eHUS, nHdopMaruu (TeKCTOBBIE U rpaduueckue
XpaHCHHUsI, epepaboTKu PEAAaKTOPBI, MPOTPAMMBI 1J1s1 00pabOTKH
nHbOpMaITIU TaHHBIX).

2. JIoJuKeH yMEThb MCIIONb30BaTh CPECTBA
TIOJTYUCHHUSI, XPaHSHHUS U IepepabOTKH
UHOPMAIIUY [T HAITMCAHKSI OTYETOB T10
nmaboparopubsiM padoram. Micrionmbs3oBars

MPOrpaMMbl 00paObOTKU U MPEACTABICHUS
PE3YNIbTATOB.

3. JIoJDKeH BIIAJIETh

HaBBIKAMHU OCHOBHBIX IIPUEMOB 00paOOTKH

IKCIICPUMCHTAJIbHBIX JaHHBIX.
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1 Komnerennua OK-7

2  Peaau3zanusi KOMIeTeHIUA

OK-7: ¢cniocoOHOCTb K CAMOOPIraHU3ALMH U CAMO00PA30BAHHUIO.

Jlis  popMupoOBaHUS KOMIICTCHIIMM HEOOXOJAMMO OCYHICCTBUTH PSI  JTaIoB.

Oransl

(hopMUpOBaHUs KOMIIETEHIINH, MPUMEHSIEMbIE IS 3TOTO BUABI 3aHATUN M HCIONb3yeMble CPEICTBa
OIICHUBAHUS MPE/ICTABIICHBI B TA0IUIIE 2.

Tabauna 2— Jransl GopMHUPOBAHUS KOMIETEHIIMH W UCIOJIb3yeMble CPeICTBA OLIEHUBAHUS

Cocras 3HarTp Ymerb Baaners
MCIIOJTb30BATh
CaMOCTOSITENILHO
MOJIYYCHHBIC 3HAHUSI IPU | HaBBIKAMHU
0OBSICHEHUH PE3YJIBTATOB | CaMOCTOSITEIIBHOTO
IKCIIEPUMEHTOB, HCIIONIE30BAHUS
OCHOBHBIE CIIOCOOBI
NPUMEHSTh 3HAHUS B UCTOYHHKOB
Conep:kanme 3TanoB | CaMOOpPraHU3aLUU U
ob6mactu GU3UKU TSt TIOJTY9IECHHS
caM0o00Opa3oBaHuUA.
OCBOCHMS nHpOpPMALINH B
obmenpodecCHoHaNbHBl | HETHITMYHBIX
X IMCUUIUIAH ¥ PCIICHUS | CHUTyalMsX.
podeCcCHOHAIBHBIX
3ajad.

Bunel 3anarnii

Jlexinm;
[IpakTnueckue
3aHSTHS,
CamocrosiTenbHas
paboTa CTyIeHTOB

e JlaGoparopHbie
paboTHI;

e BrinonHeHue
JIOMAIITHETO 3aaHusl,

e CamocrosTenbHas
paboTa CTyIeHTOB

e JlaGoparopHble
padoTHI;

e BrinosHenue
JOMAITHEeTOo
3aJJaHMUs;

e CamocrosTenpHas
paboTa CTyIeHTOB

HUcnonn3yembie
CpeacTBa OLeHHBAHHUSA

Tecr;
KonTponbsras
paboTa;
Konnoxksuym;
NupuBunyanbHOE
3a/1aHuUE;
DK3aMeH.

e JlaGoparopHas
pabora;

e KoHcnekr
CaMOCTOSITEIbHOU
paboThl

e 3amuTa
71a00paTOPHBIX
pabor;

e DK3aMeH.
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4

OO61re XapakTepUCTUKU NOKa3aTeneii U KpUTEpUEB OLICHUBAHUS KOMIICTCHIIMM Ha

BCEX dTanax NpuBeIeHBI B Ta0IHIE 3.

Tabauna 3 — O0mme XapaKTePUCTHKH NOKa3aTeJIiell 1 KpUTepHeB OLCHMBAHUSI KOMIIETCHIMH 110

Tanam

Iloxka3zarean n

3Harn Ymetnb Baagern
KpuUTepuu
Obnanaer Obnanaet
(aKTUYECKUMU U JIarna3oHoOM
TEOPETUUECKUMU MIPaKTHYECKUX
. Konrpomupyer padory,
. 3HAHUSMH B YMEHHUH, TPeOyeMBbIX
O1au4HO (BHICOKM MIPOBOJIUT OLICHKY,
npezaenax JUTSL pa3BUTHUS
YPOBEHB) . COBEPILECHCTBYET
M3ydaeMoil 06acTi | TBOPUYECKHUX .
. JIEHCTBUSI pabOTHI
C IIOHUMaHUEM pelIeHu,
rPAHML] abcTparupoBaHus
MPUMEHUMO CTU npoOieM
Oo6namaer beper
3Haer (akThl, JIMAra30HOM OTBETCTBEHHOCTH 32
MIPUHIINIIBI, MIPAKTHYECKUX 3aBeplIeHHE 3a/1a4 B

Xopomo (0a30BblIii

MIPOIIECCHI, 00IIHe

yMeHUH, TpeOyeMbIx

HUCCICa0BaHUH,

YPOBEHB) TIOHSTHS B JUTSL PETICHUS MIPHUCIIOCA0UBAET CBOE
npezaenax oTIpeNieIeHHBIX MOBEIEHUE K
n3yyaemoit obmactu | mpobieM B obaactu 00CTOSITENTLCTBAM B
HCCIICIOBAHUS pemeHnn mpooieM
Obnanaer
OCHOBHBIMU
Obnanaet
YnoB1eTBOPUTEILHO YMEHUSIMU, Paboraer npu npsimom
. 0a30BLEIMH OOIINMH
(mOporoBbIii YPOBEHB) TpeOyeMBbIMH IS HAOIIONCHUT
3HAHUSIMH
BBITIOJTHEHUS

IMPOCTHIX 3a1a4

(DOpMy.HI/IPOBKa nokazaTenaen u KPUTCPUCB OLCHHBAHUA JaHHON KOMIIETEHIIUU IIpUBCACHA B

Tabnuie 4.

Taﬁ,]mua 4 — Iloka3arequ u KPpUTECPUHA OLUCHUBAHUA KOMIIETCHIUA HA dTamax

Iloxa3zarenu u

3HaTh YMeTh Baanern
KpUTEepUu
OT1iaudHo e CBOOOJHO BIIAZEET e CBOOOIHO HAXOAUT U | ® CIIOCOOEH
(BBICOKHH 3HAaHUSIMU O MIPUMEHSET METOIbI PYKOBOJIUTH
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YPOBEHb)

cocodax

peuiceHuAd 3aga4 B

MCXKIUCTUILTTUHAPHO

CaMOOpPraHv3alyy 1 HE3HAKOMBIX M KOMaHOM;
caM000pa30BaHus; CUTYaIsIX; CBOOOJIHO BIIaJieeT
IPEACTABIISACT ymeeT (pu3HYecKH U pasHBIMU crlocobaMu
CTOCOOBI U MaTeMaTHIeCKH caMOpa3BUTHS U
pe3yIBTaThI BBIPAXKaTh, U camo00pa3oBaHus
HCIIONIb30BaHUS apryMeHTHPOBAHO
pa3IMIHBIX METOJIOB JIOKa3bIBaTh
caM000pa30BaHus; TTOJIOKEHUS
000CHOBBIBAET MpeIMETHON 00IacTu
BBIOOD METOJIOB ISt 3HAHUS
peteHus
npodeccruoHaIbHOM
3a1auu
MTOHUMAET
CaMOCTOSITSIIEHO
BO3MOXKHOCTH BCEX
MoJI0UpaeT u
METOJIOB
TOTOBUT AJIst
caMmo00pa3oBaHus U KPUTUYECKH
OKCTIEPHMEHTA
CaMOOpPraHu3aInu; OCMBICITUBACT
HEOoOXoguMoe
UMeEeT TITy0oKoe MOJTyYCHHBIE 3HAHUS;
06opynoBaHue;

IpeJICTaBICHHUE O

IMPUMCEHSCT METO/IbI

KOMIICTCHTCH B

3HacT OCHOBHBIC

pEe3YJIbTaThl CBOEH

TIOJIO’KEHHSIX Pa3IUYHbIX
. . peleHus 3aja4d B
Xopouo (0a30BbIit MPEAMECTHOM 00NacTH cutyanusx (padora B
HE3HAKOMBIX
YPOBEHB) 3HAHUS; MEXIUCHUTUTHHAPHO
CUTYaIsIX; .
apryMeHTHpPYET i KOMaHze);
yMeeT KOPPEKTHO
BEIOOD MeTOzIa BJIaJICCT Pa3HBIMU
BBIpaXKaThb U
pelIeHus 3a/1auu; croco6amu
apryMeHTHPOBAaHHO
COCTaBIISET TUIaH MIPECTaBICHUS
000CHOBBIBATh
pelIeHus 3a/1auu; uHbopMaIII
IOJIOKEHUS
rpadudecKu N
MPEeIMETHON 00IacTH
WLTIOCTPUPYET
3HAHUS
3agaqy
JacT OTIPEICIICHUS yMeeT paboTaTh Co
OCHOBHBIX TTOHSTHIA; CIIPaBOYHOM
. BJIaJICeT
BOCIPOU3BOIUT JUTEPaTYpOi; .
TEPMUHOJIOTHEN
OCHOBHBIE UCIOJIB3YeT .
MpeIMETHOM 007acT
YnoBiersopureib MOJIOKEHUS puOOpHI, S
[V} (v b
HO (OPOTroBbIH npeaMeTHON o0acTu yKa3aHHbIC B
croco6eH KOPPEKTHO
YPOBeHb) 3HaHUS; ONHMCaHUU
. [PEICTaBUTh 3HAHUS
pacmo3Haer nmabopaTropHO .
B MaTeMaTH4YeCKOM
¢buznueckue paboThI;
bopme
00BEKTHI; yMEET MPEACTABIATh
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METO/IbI PEIIEHUS
TUIOBBIX 33/1a4 U
yYMEET UX IIPUMEHSITD
Ha MPaKTUKe

paboThI

2 Komnerennusa OIIK-3

OIIK-3: cnoco0HOCTH BiIajeTh OCHOBHBIMH METOJAMH, CIIOCO0AMH M CPeICTBAMH IOJIy4YeHMS,
XpaHeHus, nepepadorku HHGOpMaLUH.

Jns  dopmMupoBaHuS KOMIICTCHIMM HEOOXOAWMO OCYIIECTBUTH psii  3TaloB.

OTtanel

(hopMHpPOBaHUST KOMIIETECHIINH, TPUMEHSEMBIC IS 5TOTO BUABI 3aHATHH M HCIOJB3yeMbIE CPEICTBa

OIIEHUBAHUS MPEICTABIICHBI B TaONMUIIE 5.

Tabauna 5— Iransl GopMUPOBaAHUS KOMIIETEHIMH M UCIO0JIb3yeMble CPeICTBA OLleHUBAHUSA

Cocras 3Hathb Ymersn Baagers
Crnioco6b1
OCYILIECTBICHUS
MOMCKA, XpaHEHUS U Hcnonb3oBath cpeacTra
00paboTkn MOJy4eHUs! HH(popMarmu.
nH(pOpMaIIH C Hcnonp3oBarh
HCIIOJIb30BAaHUEM TEKCTOBBIN penakrop s | HaBeikamu
OCHOBHBIX HaIlCaHUs OTYETOB I10 00paboTku
Conep:xkanne 3Tanos .
BO3MOXXHOCTEH nabopaToOpHBIM paboTaM. | SKCICPUMCHTAIBHBIX
COBPEMEHHBIX Hcrnonb3oBars PE3YIbTaTOB.
TEKCTOBBIX PEIAKTOPOB | mporpammy 00paboTKH
U COBPEMEHHBIX MIPENCTaBICHUSA
mporpamMMm oOpabOTKH B | PEe3yIbTaTOB.
TIPEICTABICHUS
uHpOpMaLUU
o Jleknmuy;

Bunael 3anarnii

® [MPAKTUYCCKUC
3aHATHA.

e JlaGoparopubie
paboTHI;

e JlaboparopHbie

e j1abopaTopHbIe e (CamocrosTenbHas paboThI.
paboTHI; paboTa CTyIEeHTOB.
Hcnoub3yembie e Tecr; e JlaGoparopHsie e 3amura
CPEACTBA OCHUBAHMUA | o ycTHas Oecerna; padoTHI; 71a60paTOPHBIX
® DK3aMCH. e KoHcnekr pabor.
CaMOCTOATEIbHON
paboTHI.
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OO61re XapaKTepUCTUKHU MOKa3aTeaeii U KpUTEPUEB OLICHUBAHUS KOMIICTCHIIUM Ha

BCEX ATanax NpuBeIeHBI B TAOIHIIE 6.

Tabauna 6 — O0mme XapaKTePUCTHKH MOKa3aTeJIiell 1 KpUTepHeB OLCHMBAHUSI KOMIIETCHIMH 110

Tanam

Iloxka3zarean n

Xopomo (0a30BbIii

MIPOIIECCHI, 00IIHe

yMeHUH, TpeOyeMbIx

3Harn Ymetnb Baagern
KpUTEepUHU
Ob6nanaer Obnanaet
(baKTHYECKUMH U JIarna3oHoOM
TEOPETUIECKIMHU MPAKTUIECKAX
. Konrpomupyer padory,
. 3HAHUSMH B YMEHHUH, TPeOyeMBbIX
O1au4HO (BBICOKMIA MIPOBOJIUT OLICHKY,
npezaenax JUTSL pa3BUTHUS
YPOBEHB) . COBEPILECHCTBYET
M3ydaeMoil 06acTi | TBOPUYECKHUX .
. JIEHCTBUSI pabOTHI
C IOHHMaHUEeM peLIeHHI,
IpaHuLl abcTparupoBaHus
MPUMEHUMO CTU npoOieM
Oo6namaer beper
3Haer (akThl, JIMAra30HOM OTBETCTBEHHOCTH 32
TIPUHITUIIBI, MIPAKTHYECKUX 3aBeplIeHHE 3a/1a4 B

HUCCJICa0BaHUH,

IMPOCTHIX 3aaa4

YPOBEHB) TIOHSTHS B JUTSL PETICHUS MIPHUCITOCA0INBAET CBOE
npezaenax OTIpe/IeTICHHBIX MOBEIEHUE K
u3ydaemoii obnmactu | mpobrem B obnacTu 00CTOATEIHLCTBAM B
HCCIICIOBAHUS pemeHnn mpooieM
Oo6nanaer
OCHOBHBIMU
Obnanaet
YnoB1eTBOPUTEILHO YMEHUSIMU, Paboraer npu npsimom
. 0a30BLEIMH OOIINMH
(mOporoBbIii YPOBEHB) TpeOyeMBbIMH IS HAOIIONCHUT
3HAHUSIMH
BBITIOJTHEHUS
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Tadauua 7 — Iloka3are/ i U KPUTEPUH OLIEHUBAHUSI KOMIIETEHIIMU HA 3TANax

Iloxka3zarean u

3Harnb YMmeThb Baanernb
KPHUTEPUH
CBobOoaHO
CBOOOJTHO
BJIa/ICET
MPUMCHSITh
BO3MOXHOCTAMHU
BO3MOXKHOCTH CIIOCOOCH
COBpPEMEHHBIX
COBPEMEHHBIX PYKOBOJIUTD
TEKCTOBBIX
TEKCTOBBIX MEXAUCIUTITHHAPH
PEIAKTOPOB; . .
penaKkTopoB B 011 KOMaHI0;
CBo0OomHO
HE3HAKOMBIX cBOOOIHO BiageeT
BJIAJICET .
CUTYyaLUAX; pa3HbIMU
. BO3MOXKHOCTAMHU
OT1au4HO (BBICOKH cBOOOHO COBPEMECHHBIMU
COBPEMEHHBIX
YPOBeHb) HNPUMEHSTh criocob6amu
POrpaMm
COBPEMCHHBIC MIPEIICTABICHUS
00paboTKH 1 5
MPOTPaMMBbI (usnueckoii
MIPECTaBICHUS
00paboTKu 1 uHpOpMaIuu B
uHpopmarmuu; .
MIPEICTABIICHUS rpaduueckoii n
CBob6oaHO .
uH(pOpMaIH; MaTeMaTU4eCcKoi
BJIA/ICET
CBOOOIHO HX thopme
crocobamu ux
COBMECTHO
COBMECTHOTO
HUCIIOJIB30BAaTh
WCTIOJTE30BaHU
MOHUMAET
CaMOCTOSITEJILHO
BO3MOXHOCTH KOMITCTEHTEH B
II0JIB30BATHCs
COBPEMEHHBIX pa3IMYHBIX
COBPEMEHHBIMU
TEKCTOBBIX CUTYaIUIX
TEKCTOBBIM
penaKkTopoB; (pabota B
penaxkTopamu;
IIOHUMACT MCKIUCHUIIIIMHAPH
CaMOCTOSITENILHO .
BO3MOYKHOCTH Ol KOMaHJe);
. MOJTb30BAThCSI
Xopomuo (0a30BbIit COBPEMEHHBIX BJIQJICET PA3HBIMU
COBPEMEHHBIMU
YPOBeHb) IporpaMm crocodamu
IporpaMMamMu
00paboTku u MPE/ICTABIICHUS
00paboTKHu U .
MpeCTaBICHUS ¢uznueckoi
MPEICTABICHUS
uHpopmaruu; uHpopMaIuu B
nHpopmaruu; .
ITIOHUMAET, KaK rpajuueckoii u
CaMOCTOSITENILHO .
COBMECTHO UX MaTeMaTU4YeCKO
COBMECTHO UX
MOKHO dhopme
UCIIOJIb30BaTh
HCIIOJIb30BaTh
MOHUMAET ymMmeeT padoTark ¢ BJIaJIeeT
YnoBIeTBOPHUTEIBHO .
. OCHOBHbIC COBPEMEHHBIMU TEPMUHOJIOTUEH
(moporoBblii ypoBeHb) .
BO3MOXKHOCTH TEKCTOBBIMU MpeIMEeTHON
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COBPEMEHHBIX penaKTopamu; o0nacTy 3HaHUS,
TEKCTOBBIX UCTIONB3YeT crocobeH
PEeIaKTopoB; COBpPEMEHHEBIC KOPPEKTHO
HOHMMACT HPOTPaMMBI HPCIICTABUTh
OCHOBHBIE 00paboTKHu U “HPOpPMAITHIO B
BO3MO)XHOCTH NPE/ICTABICHUS rpadu4eckor u
COBPEMEHHBIX uH(pOopManny; MaTeMaTHYeCKOU
MPOrpaMMm yMeeT dhopme
00paboTku 1 IPEACTABIATh

IPEeACTaBIECHUS pe3yNbTaThl CBOECH

uHGopMaLuH paboThI

3 TunoBble KOHTPOJIbHBbIE 3aJaAHNUS

Jna  peanmzanuy  BBINICTICPEYMCICHHBIX 3a1ad  OOy4eHHsS HCIIOIB3YIOTCA  CIETYIOIIne
MaTepuabl:

— TUTIOBBIE KOHTPOJIbHBIE 3a/laHMsl WJIM HMHBbIE Marepualibl, HEOOXOIUMBbIE IJISi OLEHKH 3HAHW,
YMEHUI, HaBBIKOB M (MJIM) OMBITa JEATENbHOCTH, XapaKTEpU3YIOUIUX 3Tambl (OPMHUPOBAHUS
KOMITETEHIMI B MpoLiecce 0CBOSHUs 00pa30BaTeIbHON MPOrpaMMBl, B COCTABE:

3.1. Tecm:
3.1.1. Tembt mecmosvix 3a0anuii 0711 NPAKMUYECKUX 3AHAMUL:
1) Kunematuka nocTynareabHOIO U BPaLaTeIbHOTO ABHKEHUS.
2) luHamuKa MocTynaTeabHOrO U BPalaTeIbHOTO ABH)KEHUS.
3) Pabora, 3Heprus U 3aKOHbI COXpAaHEHUS B MEXaHUKE.
4) MonexynsapHas ¢pusuka. Kimaccnaeckue cTaTUCTHUKH.
5) [lepBoe Hauano tepmoauHamukn. M3omporeccel. TenmoéMKoCTs.
6) Bropoe nagano tepmoauHaMuki. [{ukinsl KapHo. OHTponus.
7) DnexkrpocTaTuka.
8) IloCTOSTHHBIN MEKTPUUECKUIA TOK.
9) MarnurocraTuka.
10) Cuna Jlopenua u cuna Ammnepa.
11) SIBneHue >1eKTpOMarHuTHOW MHAYKIMHU. PaboTa 1 sHEeprust noss.
12) N'apmoHnUeckme KojaeOaHus.
13) CBoOo/iHBIE M BHIHYK/ICHHBIE KOJIEOaHMUS.
14) Bonnel. D¢dexr omiepa.
15) UnTepdepenius crera.
16) dudpaxms.
17) Honspuzauus.
18) TennoBoe nuzmydeHue.
19) Bremrnnii potodaddexr.
20) Oddexr KomnroHa.
21) KopnyckynspHO-BOJIHOBBIE CBONCTBA MUKPOYACTHLl. ATOMHBIE CIIEKTPBI.
22) DneMeHThl KBaHTOBOW MEXaHHKH.
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Hpumep mecmoeozo 3a0anus 014 RPpAKMUYECKO20 3AHAMUAS

KNUHEMATHUKA NIOCTYINATEJIBHOI'O U BPAIIATEJBHOI'O ABUXEHUSA
Bapmuanr 1
1. MarepuanbHas TOouka OBUXETCs B IuiockocTn XOY mo 3akoHy x=at, y=»b/t, tne a m b —
MIOJIOKUTENbHBIE MOCTOsHHBIE. Ha KakoM U3 IpHUBEEHHBIX HIKE PUCYHKOB IPAaBHJIBHO IOKa3aHa

TPAEKTOPHsI TOUKU?

Y Y Y

(O = 0 X 0 X

1) 2) 3)

2. Kakoe u3 IpeUIOKEHHBIX HUXKE OIPENENIEHUI XapaKTepu3yeT HOPMAIbHYIO COCTaBIISIOLIYIO
JMHEHHOTO YCKOpEeHUs?
OtBeTsI:
1) D10 pu3nueckas BEKTOpHas BEIMUNHA, XapaKTEepU3yIoLLasi ObICTPOTY M3MEHEHUS] CKOPOCTH TI0
BEJIMYUHE.
2) Dt0 pu3nUeckas BEKTOpHAs BEIMUNHA, XapaKTePHU3YIOmIast ObICTPOTY M3MEHEHHUS! CKOPOCTH TIO
BEJIMYHMHE U HAIIPaBJICHUIO.
3) Ot0 pu3nueckas BEKTOpHas BEJIIMUNHA, XapaKTEPHU3YIOIIas ObICTPOTY U3MEHEHUsI CKOPOCTH TIO
HarnpasJICHUIO.

9

Ve 3. M M 4
. aTepI/IaJILHaH TOYKAa JBUXKECTCA 110 OKPY)KHOCTH CcO CKOpOCTBIO

%

m Ha puc. 1 nokazan rpapuk 3aBucuMocTH V; oT Bpemenn (¢ —
I I —
I I

I

l

€IMHUYHBIN BEKTOP MOJOKHUTEIBHOTO HANPABIIEHUs, V; — MpoeKus " Ha
,. OTo HampapieHue). [Ipu 3TOM BeKTOp MOJIHOTO JIMHEHHOTO YCKOPEHUS
Toukd M B MOMEHT BpEMEHHU t3 HA pUC. 2 UMEET HaIllPaBJICHUE. ..

Puc. 1 .
®, pag/c
M =z
1 4. Teno Bpamaercs BOKPYI HENOABMXXKHOW  OCH. L
3aBUCUMOCTbh YIJIOBOW CKOPOCTH OT BpemeHu (t) 10
NpUBECHA HAa PUCYHKE. YemMy paBHO YITIOBOE YCKOpPEHHE 2,1, 1, 2
TOYKH, HaxOJIICHCA Ha paccTosHud | M OT OcH 10 © te ©

(7
BpalLleHUsA? 20 \
Pric. 2 gl IR <

-

5. CnnomHOM OJTHOPOJHBIN AP KATUTCS MO TOPU3OHTANBHOM IIIOCKOCTH 0e3 mpocKanb3biBaHus. [1o
KaKOW TPaeKTOPUHU JBUIKETCS UEHTP UHEPLUU 1mapa?

OTBeThI:

1) ITo oxpyXHOCTH.

2) Ilo npsiMoii, mapanieabHOM MI0CKOCTH.

3) 1o npou3BOJILHO OPUEHTUPOBAHHOMN MPSIMOIL.

4) Tlo crnoHOM KPUBOM, OTIMYHOM OT OKPYKHOCTH.

3.1.2. Tembt mecmoeguwix 3a0anuil 071 1aOOPAMOPHBIX 3AHAMUIL:
1) Kunemaruka paBHOYCKOPEHHOTO BPAlLCHUS
2) Jlunamuka mastHuka OOepOeka
3) MWsyuenue pacnpenencHust bonpimana
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4) OmnpezaeneHrue OTHOILICHUSI TETNIOEMKOCTEH raza metonom Kinemana-Jlezopma

5) H3ydeHue 37eKTpOCTaTHUECKOTO OIS

6) HM3yyeHue CBOMCTB AMAIIEKTPUKOB B TOJIE TUIOCKOTO KOHJIEHCATOpa

7) W3mepenue yaenbHOTO 3IEKTPUUECKOTO COMTPOTUBICHHS METAJIIOB

8) H3yueHrne MarHUTHOTO TOJII KPYrOBOTO TOKa

9) Omnpenenenue yneapHOTO 3aps/ia MIEKTPOHA METOI0M MarHeTpoHa

10) M3ydenue 3aTyxarmux 3IEKTPOMArHUTHBIX KOJIeOaHHi

11) Usydyenue nntepdepeHiuu nazepHoro uznydenus. OnbiT FOHra

12) Uzydenne nudpakuuu 1a3epHOTO UITYICHHS OT MIEIH U HUTH

13) M3ydyeHue 3aBUCUMOCTH SHEPr€TUYECKONW CBETUMOCTH CEPOTro Tejia OT TEMIIEPATyphl

14) Buemnnit potoadpdext. M3yuenne 3akona CtoseroBa u npoepka Gopmyisl DiiH-
mITeNHA

15) Uzyuenne ciektpa aroma Bogopoxa. ([Tocrossanas Punbepra)

Ilpumep mecmoeo2o 3a0anusn 011 1AOOPAMOPHO20 3AHAMUA:

ONPEAEJIEHUE YAEJBHOI'O 3APAJA QJIEKTPOHA METOAOM MATHETPOHA
Bapuanr 2

1. ITo xaxo#t TpaeKTOPUM IBUIKETCS B 00IIIEM ClTydae 3apspKeHHas 4acTUIA B OJJHOPOJIHOM
MarHuTHOM TMoJie?
Otsertsl: 1) mo mpsamoit; 2) mo mapabone; 3) mo rumepbosne; 4) o cnupany; S) MO OKPYKHOCTH.
2. INapannensHo MpsIMOMY ITPOBOIHUKY Ha HEKOTOPOM PacCTOSHUU
OT HETO, IBUKETCS CO CKOPOCTBIO » AEKTPOH. YKa3aTh Ha PUCYHKE
HarpasJIcHUE CWIbl JIopeHIa, NENCTBYIOIIEH HA JIEKTPOH, €CIIU 110
IIPOBOJHUKY ITYCTUTbH TOK 1.

3. TpI/I YaCTHULbI ¢ OIMHAKOBBIMU MaCCaMM U 3apsaaMi BJIICTAIOT B

4 OJTHOPOJTHOE MAarHUTHOE TI0JIC C PA3HBIMU
)4 CKOpOCTSAMH, KaK MoKa3aHo Ha pucyHke. Ilpuuém o7 <o, <wv;. Kak
g COOTHOCATCS MEXAy cO00M uX nepuoapl BpauieHus 17
< e
e & o
9 a9 q Omsers: 1) T;<Ty<Ts; 2D T;>T,>Ts; 3)T,=T,=T;;

4) Jlnst oTBETa JAHHBIX HEJJOCTATOYHO.

4. MUKpOYacCTHUIbI BIETAIOT B OAHOPOTHOE MarHUTHOE TIOJIE C
MOCTOSIHHOM CKOPOCTHIO, KaK MOKa3aHo Ha pucyHke. Kakoit 3apsin

—
B ql
M UMEIOT YaCTHUIIBI?
q:
N

a)qi=+tq; 0)q=1q; B)qs=+1q;
Dq=-¢ o)Q=-q €)q=-q;
®)q =0, 3)q@=0, wu)q=0.

Otsetsl: 1)a,0,B; 2)r,1a,e; 3)x%,3,1; 4)a,e, 3, 5)B,TL,3; 6)0,K, H.
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5. Kakoe 13 npuBeICHHBIX HUKE BBIPAXCHUN MPEACTABISACT COO0M CUily, ICHCTBYIOIIYIO Ha

TOJIOKUTEIIBHO 3aPSDKEHHYIO YaCTHILY, TBHKYIITYIOCS OMHOBPEMEHHO B IEKTPUICCKOM H MarHUTHOM
oJsx?

1) F =qE+q[l§,5} 2) F =qE+q[5,El 3) F = qE' +q(l§,5)
o F =qE +4(0,B)

3.2. Temwvt KOHmMPONBLHBIX padom:

1) Mexanuka

2)  MonekymsapHas GU3MKa U TEPMOTUHAMUKA
3)  DnekrpocraTtuka

4)  DnekTpuyecKuil TOK

5)  DnekTpomMarHeTusm

6) Komebanus u BOJTHBI

7)  Ontuka

8)  TemnoBoe u3ny4eHue

9) KopmyckynsipHble U BOJJHOBBIE CBOMCTBA MUKPOYACTHII
10) ®wusuka aroma

11) KsaHrtoBas MmexaHuKa

12) KBaHTOBbIE CTATUCTUKHU

Ilpumepvr Konmponwvhbix padom.

Buuer 10
MousekynspHas ¢pu3uKa 0 IJIeKTPOCTATHKA

1. Cpenmusist KBaipaTHIHAss CKOPOCTH MOJICKYJI HEKOTOporo rasza pasHa 500 m/c. /laBienue rasza
paBHO 10° ITa. Haiitu B CH m1oTHOCTH Ta3a IIpU 3TUX YCIOBUAX.

2. I'a3000pa3Hblii BOJOPOA, HAXOAMBIIMICA NMPH HOPMAJBHBIX YCIOBHAX B 3aKPBITOM COCYZE
00béMoM 5 i1, oxaauiu Ha 55 K. Haiitu B CH n3MeHeHne BHYTPEHHEH SHEPTruH Tasa.

3. Bogopo, 3akiIi04eHHbIN B cOCyie ¢ TIOABUKHBIM MTOPLIHEM, coBepiIaeT npsmoii nukn Kapho.
Haiitu B mponeHTax K.I.JI. IUKJIA, €CIX NpU aAuadaTHYecKOM paclUIMpeHHUH JIaBJICHUE ra3a yMeHbIa-
eTcs B 2 pasa.

4. B BepmimHax NpaBWIbHOTO IMECTUYTOJIBHUKA CO CTOPOHOM 2 CM MOMENIAIOTCS TOYEHHBIE 3a-
psaasl oguHakoBoW BennuuHbl 6 nKi. HaliTh HanpsKeHHOCTH IMOJI B LIEHTPE IIECTUYrOJIbHUKA TpU
YCIIOBUH, UTO 3HAKH COCEIHUX 3apsA10B POTUBOIOJIOKHBL. OTBeT n1ath B eaununax CH.

5. HaiiTn MakcuMalIbHBIN MOTEHLMAI, 10 KOTOPOTO MOXET OBITh 3apsKeH METaJUIMYEeCKUi Iap
paanycoM 1 M, eciay IIpU HOPMAJIBHOM JIaBJICHUM pa3psii B BO3LyXe IMPOUCXOAUT NIPU HAIPSIKEHHOCTH
moust 30 kB/cMm. OTBeT HaTh B METaBOJIbTAX.

Buaer 19
Koje0anusa 1 BOJHBI

1. MarepuanpHasi  Touka  Maccod 0,2 Kr  coBepmaeT  KoJecOaHWST MO  3aKOHY
S(#) = 0,2cos(300+2) (m). Onpenenuts B KH aMImuTyHoe 3HaUY€HUE CUJIbI, ACUCTBYIOLEH HAa Mare-
pPHAIIBHYIO TOUKY.

CornacoeaHa Ha noptane Ne 6037
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2. DHeprusi KOHJEHCaTopa B KojeOaTElIbHOM KOHTYpe B KAaKOW-TO MOMEHT BpPEMEHHU pPaBHA
2,5 JIxx. PoBHO 4epes mepro 1 3HEPTHs 3TOr0 KOHIeHcaropa paBHa 2,4 k. Uemy paBHa TOOPOTHOCTH
KOJIeOaTeIbHOTO KOHTYpa?

3. MarepuanbHas TOYKa COBEpIIaeT rapMoHHUYeckue koiebanusa ¢ yactotod 0,5 ['u. B Hauans-
HbIi MOMCHT TOYKAa HaXOAMJAcCh B MOJIO)KEHUM PABHOBECHsl W JIBUTajach co ckopocThio 20 cm/c. Om-
pENeNUTh B CM aMILUIUTYAY CMEILEHHUS TOUKH.

4. B cucremMe MpoOUCXOAAT 3aTyxXaromue Konebanus. 3a BpeMsi, B TCYCHUE KOTOPOTO COBEpIIACT-
cs1 100 xonebanuii, aMIuInTy1a yMeHblIaercs B 2,72 paza. Onpenenurs JorapupMUUECKHi JeKPEeMEHT
KoJIeOaHui.

5. B Bakyyme BI0JIb OCH X PaCIpOCTPAHSAIOTCS JBE TUIOCKHE OJHMHAKOBO TMOJISIPU30BAHHBIC DJICK-
TpOMal"HI/ITHBIG BOJIHBI, BHGKT”pI/I‘IGCKI/IG COCTABJIAOIIINC KOTOpBIX N3MCHAIOTCSA 110 SaKOHy

E, = E, cos(of — kx) u E, = E, cos(of — kx + ¢).

Haiitn cpenHee 3Ha4YeHME INTIOTHOCTH MOTOKA 3HEPruu. Pacy€r mpom3BeCTH I aMIUIMTYABI £
pasHoii 210 B/M, u paznoctu a3 ¢ = /4.

3.3. Temwt Konn0KeUYMOB:
1) Mexanuka;
2) MounexynsipHas pU3UKa ¥ TEPMOJINHAMHKA;
3) OnexrpocTaTuka;
4) DAEeKTpPOMArHeTU3M;
5) Konebanus u BOJIHBI,
6) BonHoBas onTuka;
7) TennoBoe U3JIydeHUE U AaTOMHBIE CIIEKTPBL;
8) KsanroBas ¢usnka.

3.4. Cnucok unouguOyanbHbIX MEOPUECKUX 3A0AHUIL:
1) KunemaTnka MatepuaibHOU TOUYKH.
2) JluHaMuKa NMOCTYNaTeIbHOTO JIBUKEHHUSI.
3) JAuHaMuKa BPaIIaTeJbHOTO JBHKEHHUS.
4) Pabora u sHeprus. 3aKOHbI COXPAHCHHUS.
5) Kiaccuyeckne CTaTUCTUKH.
6) TepmoanHaMuKa.
7) 3axon Kynona. HanmpsbokeHHOCTS.
8) Ilorenmman u padoTa.
9) Meramnsl U JUAIEKTPUKH B 3JIEKTPOCTATHUECKOM T10JIE.
10) MarnuTocraruka.
11) JIBu>xeHue 3apsiioB U TOKOB B MATHUTHOM HOJI€.
12) DnekTpoMarHuTHas WHIYKITHS.
13) Konebanwusi.
14) BouHbI.
15) UuTepdepenims.
16) Jdudpakmus.
17) TennoBoe u3iydeHue.
18) Buemmnuit poroapdext. dpdexr Komnrona.
19) ATOoMHBIE CIIEKTPBHI.
20) KBaHTOBas MeXaHUKa.
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21) KBaHTOBBIC CTATUCTHUKH.

Ilpumep unouseudyanbHo20 meopuecKozo 3a0aHuA:

IoTrenunana u paﬁoTa JEKTPOCTATHYECCKOI0 IMOJH

buner 5

1. DneKkTpoH, ABUrasiCh U3 COCTOSHMS MOKOSl B 3JCKTPUYECKOM IOJIE, JOCTUI CKOPOCTU 1,5-10*
km/c. Kakyio pa3HOCTh MMOTEHIIMAIOB MPOIIEN MIEKTPOH?

2. Meramnnyeckuil map paauycom 61 MM u ¢ noreHuuanoMm 469 B okpyxatoT He3apsHKEHHOU
chepuueckoii 06o10uKo# pamrycom 452 mm. Kakum Oyaer moTeHnuai mapa rnocjie Toro, Kak OH OyaeT
COCIUHEH ¢ 000JI0UKOM?

3. JIBa ToueuHsIx AnekTpuaeckux 3apsaaa 56 HKi u 10 HKin HaxonaTcst B BO31yXe Ha pacCTOSHUM
42 cm gapyr ot apyra. OmpenenuTh MOTEHIMAN IOJs, CO3aBaéMOr0 3TUMHU 3apsJaMu B TOUKE,
HaxojsIecs Ha pacctossHUM 60 cM OT IepBoro 3apsjaa u 61 ¢cM ot BToporo.

4. Panmycel NIByX MpOBOJAINMX KOHIEHTpuueckux chep 44 cm u 232 cm. Ha xaxnoit
paBHOMEpHO pactpeneiét 3apsaa 277 uKi. Halitu pa3HocTh MOTEHIHAIOB MEXTY chepamu.

5. beckoHeYHO AJUMHHBIA OPSAMOIN MPOBOSIIMN LUIAMHAP paauycoM 1521 MKM paBHOMEpPHO
3apspKeH ¢ TMHEeWHOM IIoTHOCTHIO 3apsiia § HKi/M. Onpenenuts pa3HOCTh HOTEHIIUANIOB JIBYX TOYEK
9TOTO NOJIsl, HAXOAALIUXCS HA pacCTOSIHUK 44 MM 1 261 MM OT MOBEPXHOCTH LIUIMHIPA.

6. OnpenenuTh MOTEHIMAT HA PacCTOSHUM 31 MM OT OCH OJHOPOJIHOTO OECKOHEYHO JIJTHHHOTO
TUDIIEKTPUUECKOTO CTepkHsA (¢ = 15) pagmycom 15 MM, eciu CTepKeHb 3apsiKeH ¢ OO0bEMHOM
mioTHOCThEO 20 MKKi1/M’ . TTOTEHIMAN HA OCH CTEPIKHS IIPUHATH PABHBIM HYIIIO.

7. TloreHuMan HIEKTPUYECKOTO MO HMMEET BHI: (p=10(x2+ y2)+2022 (B). Haiitu momynp

HaIpsHKEHHOCTH TIOJIS B TOUKE C KoopauHatamu: x =544 cm, y = 261 cm, z = 374 cMm.

HNurepdepenuus
buner 12

1. BeruuciauTh B HM JUIMHY CBETOBOM BOJIHBI B OIBITE ¢ OMIIpU3MO DpeHels, eCIu pacCTOSIHHUE
MEXJly MHUMBIMH M300pa)kKEHUSIMH UCTOYHHMKA CBeTa paBHO 1,22 mm. Ha skpaHe, pacnojo)keHHOM Ha
paccTosHUM 1,5 M OT HCTOYHUKA CBETA, HAOMIOAAIOT CBETIIbIE M TEMHBIE MOJIOCHI, OTCTOSIINE IPYr OT
apyra Ha 0,38 Mm.

2. B ompite FOHTa onHa W3 mienei 3aKpbiTa CHHAM (HIBTPOM, a BTOpas — KpacHBIM. bynet ym
MIPU ATHX YCIOBHIX HAOMIONATHCS HA SKpaHe MHTEp(epeHIMOHHAs KapTHHA?

3. IIpo3paunas muiéHka ToamuHON 5,804 MKM M3 MaTepuana ¢ mokasareneMm npenomieHus 1,49
OCBCILIACTCS PACCEIHHBIM COJHEYHBIM CBETOM. MOXHO 1M, paccMarpuBas IIEHKY B OTPaXEHHOM
cBeTe, HaOMoMaTh HHTEP(HEPEHITMOHHYIO KapTUHY?

4. B Toukax 4 u B HaxXoAsATCs KOTEPCHTHBIC MCTOUHUKH CBETOBBIX BOJIH C JUIMHOW BOJTHBI 659 HM.
Ha ckonbko paguaH U3MEHHUTCS pa3HOCTH (a3 kojeOaHMid, MPUXOAAUINX B Touky O, eciau Ha myTH AO
NOMECTUTh IUIEHKY ToiamuHOM 1,652 mxM? IIn€Hka wm3rotoBiaeHa M3 Marepuanga C IOKa3aTesieM
npenomiieHus 1,48.

5. Haiity B HM HaUMEHBIIYIO TONIIWHY MBUIBHOU IUIEHKHU, IIPU KOTOPOM MOT'YT CTaTh 3aMETHBIMU
uHTep(EepeHIIMOHHbIE I[BETA IIPH pacCMaTPUBAaHUM IIEHKH MOJ yIIoM 75 rpaf. k miéHke. [lokazarensb
NPEJIOMJICHUS] MBIIBHON XKMIKOCTH paBeH 1,34, BUAMMBIN CBET JEXKWUT B Auana3oHe oT 476 HM 10
634 am. HaGmonenue Benercs B mpoxoisiieM cBete. OTBET OKPYIIIUTD JI0 IIEJIOTO YHCIIa.

6. OnpenenuTe NPeIOMIISIOLINM Yol CTEKJISHHOTO KJIMHA, €CJIM MPU HOPMAJIbHOM MaJIeHUU Ha
HEro MOHOXPOMAaTHYeCKOro CBeTa C JJIMHON BOJNHBI 457 HM 4YHCIO MHTEP(PEPEHLMOHHBIX I0JIOC,
npuxopdmuxcs Ha 1 cM, paBHo 19. Ilokaszarens npenomieHus cTekia Ui yKa3aHHOM AJIMHBI BOJIHBI
1,5. OTBeT HaTh B ceKyHaax. [IpHHATH, uTo 1 pamuan pasen 2-10° cek.

CornacoeaHa Ha noptane Ne 6037



7. Jns yMmMeHbUICHHsI MOTEPb CBETa H3-3a OTPAXCHUA OT MOBEPXHOCTHU CTEKJIA MOCIEAHEE

MTOKPBIBAIOT TOHKUM CJIOEM BEIIECTBa C TOKa3areleM MpeIoMIICHHUs, PaBHbIM Jn, tne n moxasarens
MpeoMJIeHUs1 CTeksa. B 3ToM ciydyae amMIUIMTYAbl CBETOBBIX KOJIEOAHUM, OTPAKEHHBIX OT 00enx
IIpn xakolfi MHUHUMaNIBHOM TOJIIMHE CJOs OTpa)karejabHas
CIOCOOHOCTH CTEKJIa B HAIIPABIICHUH HOPMaJIA OyJIeT paBHA HYIIIO JUISl CBETA C JUIMHOW BOJHBI 434 HM?

HOBerHOCTGﬁ CJ10s1, OIHHAKOBBI.

15

[Ipunsate n=1,5.

3.5. Cnucok nabopamopnuix padvom:

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

KunemaTtuka paBHOYCKOPEHHOTO BpallleHUs

Junamuka mastarka O0epOeka

W3yuenue pacnpenenenus bosipnmana

N3ydyenue TepMOIMHAMUUYECKUX TIPOLIECCOB

W3ydeHue CBOICTB TUAIIEKTPUKOB B MOJIE IJIOCKOIO KOHAEHCATOpa
I/ISMepCHI/IG YACIBHOTO 3JICKTPUYCCKOT'0 COMMPOTHUBJICHUA MCTAJIJIOB
M3yuenne MarHuTHOrO MOJISL KPYTOBOTO TOKA

Omnpenenenue yaenbHOTO 3apsaa MEKTpOHa METOIOM MarHeTpoHa
N3ydyenue 3aTyxaromux 2IeKTPOMArHUTHBIX KOJICOAHMI

10) 3yueHue BHIHYKJICHHBIX DJIEKTPOMArHUTHBIX KOJIeOaHHH
11) U3yuenne untepdepenunn nazepHoro usnyuerus. Onsit FOnra
12) Uzydyenne nudpakmuu ceera. (AudpaximonHas penieTka)

13) I3yueHue 3aBUCUMOCTH SHEPIE€TUYECKON CBETUMOCTH CEPOTo TeNa OT TEMIIEpaTyphl
14) Buemnuii porosddexr. M3yuenue 3akona CtoneToBa 1 npoBepka GopMyIibl DUHIITEeHHA

15) U3yuenue crnektpa aroma Bogopoaa. (IToct. Punbepra)
16) IIpoBepka COOTHOIICHUST HEOTIPEACICHHOCTEH I POTOHOB.

3.6. Temot 012 camocmoamenvHoil padomoi:

031N U bk~ W~

. Kunemarmuka.

. JlnHaMuKa MoCcTynareabHOTO ABUKECHHUS.
. JluHaMuKa BpalaTeabHOrO JBUKEHUS.

. MonekynspHas pusuka.

. Knaccmueckue crarucTuku.

. Tepmounamuka.

. DIeKTpocTaTuKA.

. IloCcTOSAHHBIH TOK.

9. MarnuTHO€ T0JIe B BaKyyMe.
10. MaruuTHOE€ I0JIC B BEILICCTBE.
11. YpaBHeHuss MakcBeuia.

12. Konebanwusi.

13. BoJHEL

14. BonHoBas ONTHKA.

15. AtromHas ¢pu3uka.

16. KBanToBas MmexaHHKa.

17. KBaHTOBBIEC CTaTHCTHKH.

3.7. Cnucok 3K3aMeHaUUOHHBIX 6ONPOCOE:
1 Cemecrp.

1. Kunemaruka. HopmanbHOE ¥ TAHT€HIIMATEHOC YCKOPCHHE.

CornacoeaHa Ha noptane Ne 6037



16

N

Kunemaruka BpaiatenbHoro aBrkeHHs. CBs3b MEXKAY YINIOBBIMHM M JIMHEHHBIMU YCKOPCHHUS-
MU.

Junamuka. 3akoHsl HproToHa.

JIBrKeHHEe CUCTEMBI MaTepHAIbHBIX TOYEK.

OcHOBHO€ ypaBHEHHUE TMHAMUKU MOCTYMATEIbHOTO JIBHKEHUS MPOU3BOJILHON CHCTEMBI TEIL.

Cuitbl B MEXaHUKeE.

Kunerundeckas sneprusi.

Pabora u MOUIHOCTS.

9. KoHcepBaTHBHBIC CHIIBI.

10. IToreHunanbHast SHEPrusl.

O NN kWw

11. CBa3p MeXly NOTEHIUAIBHOW YHEPTHEN U CHIION.

12. OcHOBHOE ypaBHEHHE IMHAMUKUA BpPAlIATEIbHOTO JBHXKEHHS OTHOCUTEILHO HEMOJBMKHOMN
TOYKH.

13. YpaBHEHME JUHAMUKY BPAIaTEIbHOTO IBUKEHUS OTHOCUTEIBHO HEMOABHMKHOM OCH.

14. MomeHT uHepLuu.

15. Kunetndeckasi sSHEpTUs BpAIIAIOMIETOCs Tea.

16. PaboTa BHEIIHUX CUJI IIPU BpallleHUU TBEPAOTO Tena.

17. 3ax0oH coXpaHEHHs MEXaHUYECKOH DHEPIHH.

18. Yaap abconoTHO YIPYTrUX U HEYIIPYTHX TEN C TOUKH 3PEHHUS 3aKOHOB COXpaHEHUSI.

19. 3akoH coxpaHEHHs MOMEHTA UMITYIIbCA.

20. YpaBHeHME cOCTOsIHUS ueanbHoro rasa (YpasHenne MeneneeBa-Knaneiipona).

21. JlaBnenune. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPHH.

22. Temneparypa.

23. Buyrpennss sHeprus. Teruiora u padora. IlepBoe Hayano TepMOAMHAMUKH.

24. Cxopoctu razoBbix Monekyi. Onsit tepHa.

25. Pacnpeaenenue MosieKkyin raza no ckopoctsiM. @yHkuus pacnpenesneHus Makcsesia.

26. Hanboutee BeposiTHAs, CpeHss KBaIpaTUIHAS U CPEOHsSA apu(MeTHIecKast CKOPOCTH MOJICKYI
rasa.

27. Pacnipenenenne MakcBesjia o 3HaU€HHUSIM KHHETUYECKOM SHEPIHH.

28. opmyna MakcBesia uisi OTHOCUTEIbHBIX CKOPOCTEH.

29. bapomerpuueckast hopMmya.

30. Pacnipenenenue bonbpimana.

31. Tennoémrocts raza. @opmyna Maiiepa.

32. U3oxopu4ecKuii mporecc.

33. N3obapuyeckuii mpoiiecc.

34. U3oTepmudeckuil mpouecc.

35. AnnabaTuueckuii mporecc.

36. [NonuTponuueckue nporeccol.

37. O6patumsiii nuki Kapso.

38. Heob6parumsiit nukia Kapho.

39. DHTpOMHSL.

40. VI3MeHeHue SHTPOIHMHU NPU 00PATUMBIX 1 HEOOPATUMBIX MPOLIECCax.

41. Bropoe Hayajlo TEpMOJMHAMHUKH.

42. CpoOoaHas 1 cBA3aHHasA SHeprusi. DU3NYECKU CMBICIT SHTPOIUH.

43. CraTUCTHUYECKHUI CMBICI SHTPOTIHH.
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44. TpeTbe HaYaI0 TEPMOJUHAMUKH.

45. DnekTpuuecKuil 3apsi. 3aKoH COXPaHEHHUS JEKTPUIECKOTO 3apsiia.

46. BzaumozelicTBHE 2IEKTPUUECKHX 3apsiioB B BakyyMe. 3akoH Kymona.

47. Dnexrpuyeckoe nosie. HanpskEHHOCTD anekTpryeckoro noist. CHioBble JIMHUM.

48. [TpuHUOMN CYNEepIIO3UIIAN AIEKTPUUECKUX TTOJIEH.

49. ITone numnons.

50. Teopema Octporpanckoro-l'aycca Ui BEKTOpa HaIPsZKEHHOCTH AJIEKTPUYECKOTO TOJIA.

51.Tlone GecKOHEUHOM OAHOPOAHO 3aAPSKCHHOM TLI0CKOCTH.

52. [1one 1ByX paBHOMEPHO 3apsKEHHBIX ILII0CKOCTEH.

53. I1one 6eCKOHEYHOTO 3aPSKEHHOTO LUJIMH/IPA.

54. Tlone cdeprueckoit mpoBoasiIel TOBEPXHOCTH.

55. ITone 00BEMHO-3apsHKEHHOTO TI1apa.

56. luddepernmansuas popma Teopemsl [aycca.

57. lotenmmain. PaboTa cuit 31eKTpoCcTaTHUeCKOTO MOJIS.

58. DHeprus B3aUMOJACHCTBUS CUCTEMBI 3aps1I0B.

59. CBs3b MeXy HANPSHKEHHOCTHIO ANEKTPOCTATUYECKOTO MOJIS U OTEHIIUAIOM.

60. Pa3HOCTh NOTEHIMATIOB MEXKY TOUKaMH 110J1s1, 00pa30BaHHOIO OECKOHEUHOM 3apsKEHHON
IUIOCKOCTBIO.

61. Pa3HOCTh NOTEHIMATIOB MEXKY TOUKAMH T0JIsI, 00pa30BaHHOTO IByMs OECKOHEUHBIMH 3apsi-
’KEHHBIMH TUIOCKOCTSMHU.

62. Pa3HOCTH MOTEHIHAIOB MEXK/Ty TOUKAMH TI0JIs, 00pa30BaHHOTO OECKOHEUHBIM 3apsKEHHBIM
JUTMHHBIM [IUJIUHAPOM.

63. Pa3HOCTh MOTEHIIMAIOB MEX Y TOUYKAMH IT0JIsI, 00pa30BaHHOTO 3apsKEHHOM ITyCTOTENoH ce-
PO

64. Pa3HOCTH MOTEHIHAIOB MEXK/Ty TOUKAMU IOJIL BHYTPH 00BEMHO-3apsKEHHOTO HIapa.

65. lupkynsuus BEKTOpa HaNPsLKEHHOCTH EKTPOCTATUYECKOTO MOJIS.

66. [lomsipu3anus JU3IEKTPUKOB.

67. CerHeToNIeKTPUKU.

68. BeKTOp 2MEeKTPHUECKOTO CMEIIeHHs (ANEKTpHUUecKast MHIYKIIHS).

69. IToToK BEKTOpa IEKTPUIECKOTO CMEILICHUSI.

70. U3menenue BexropoB E n D Ha rpanuie paszaena AByX JU3JIEKTPUKOB.

71. PacnipeneneHue MEKTPUUYECKUX 3apsI0B Ha IPOBOJIHUKE.

72. HanpsixkEHHOCTH 1MOJIs1 BOTU3M TTOBEPXHOCTH 3aPsHKCHHOTO TTPOBOTHUKA.

73. CBOMCTBO 3aMKHYTOM MPOBOIAIIEH 000IOUKH.

74. DneKTpOEMKOCTb.

75. Konnencaropsl. CoequHeHNE KOHIEHCATOPOB.

76. DHeprug 3apsKEHHOTO MPOBOJHUKA.

77. DHeprus 3apsHKEHHOTO KOHJIEHCATOpA.

78. DHeprus 3NEKTPUUECKOTO MOJIS.

79. IloCTOSTHHBIN SIEKTPUUECKUIN TOK. DIeKTpUUecKnuil ToK. [IIoTHOCTH TOKA.

80. VYpaBHEHHE HENIPEPHIBHOCTH.

81. DnexTpoaBmxKyllas cuia.

82. O0606mEHHbIM 3aKk0H OMa U1 HEOAHOPOJHOTO y4acTKa IIETIH.

83. PaserBnénusnie nenu. [IpaBuna Kupxroda.

84. MomnocTs ToKa. 3akoH Jxoyms-Jlenna.
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85. Craruyeckoe MarHUTHOE I0JIE B BAKyyMe. BEKTOp MarHuTHON UHAYKLIHH.

86. 3axon buo-Caapa-Jlamaca.

87. MarautHoe nosue npsiMoro Toka.

88. MarnuTHoe noje KpyroBoro Toka.

89. MarauTHoe 1oJie IBHKYIIErocs 3apsja.

90. 3axon Amnepa. Cuia, 1efCTBYIOIIAst HA IPOBOAHUK C TOKOM B MarHUTHOM I10JIE.
91. KoHTyp ¢ TOKOM B MarHUTHOM II0JIE.

92. Cuna JlopeHiia.

93. JIBwkeHHUE 3apsyKEHHON YaCTUIBI B OTHOPOTHOM MarHUTHOM HOJI€.

94. Dddexr Xomna.

95. LupKynsauus BEKTOpa MArHUTHON MHIYKLUH.

96. MarsnuTtHO€ NoJje COJIECHONU .

97. MarauTHoe€ 1moje TOpoua.

98. PaboTa no nepemMenieHnIo MPOBOJHMKA U KOHTYypa C TOKOM B MAarHUTHOM TIOJIE.
99. MarnutHoe nojie B BemiecTBe. HaMarHmueHHOCTh U HANIPSKEHHOCTh MArHUTHOTO TIOJIS.

100. MarHuTHbIE MOMEHTHI AJIEKTPOHOB M aTOMOB.

101. JlnamaraeTusm.

102. ITapamarseTusm.

103. CgoiicTBO (heppOMarHUTHBIX MATECPUAIIOB.

104. Marautomexanudeckuii 3G Qexr.

105. TIpupoa ciOHTaHHOK HAMAarHUYEHHOCTH (heppPOMArHETHKOB.

106. IIpenomnenue BektopoB E u H Ha rpanune pasnena AByX OJHOPOTHBIX MarHETHKOB.
107. SBneHue 31€KTPOMArHUTHON UHAYKLIHH.

108. DnexrpoaBmwxkyias cuia (3.1.C.) HHIYKITHH.

109. IIpupoja siBieHUs AEKTPOMArHUTHON UHYKLIHH.

110. Buxpesbie Toku (Toku PyKO).

111. SIBneHue caMOMHAYKIIUU.

112. Bzaumnas HHAYKLIHL.

113. DHeprus MarHUTHOTO MOJIA.

114. BuxpeBoe 2JIeKTpUYECKOE MOJIE.

115. Tok cmemenus.

116. VYpaBuenus Makcsenna.

117. CxopocTh pacnpoCTpaHEHHUS 3IEKTPOMArHUTHOTO MOJIA.

118. PensiTuBHCTCKast TPAKTOBKA MAarHUTHBIX SIBJICHUH.

119. TapMoHnYeckue KoJIeOaHUs U UX XapaKTEPUCTUKH.

120. OcHOBHOE ypaBHEHHE JUHAMUKU TAPMOHMYECKHUX KosleOaHuil. ['apMOHMUYECKHUI OCLULIATOP.
121. Maremarndyeckuii MasiTHUK.

122. ®usnyeckuili MasITHHK.

123. IIpyXUHHBIH MasTHUK.

124. IlpencraBneHue KosebaHUM IOCPEICTBOM BEKTOPHBIX IMarpaMM (METOl BEKTOPHBIX JiHa-

rpaMM).
125. CrnoxeHue rapMOHHYECKUX KOJIeOaHUN HAIIPaBICHHBIX B0 OJHOU MPSMOI.
126. bucHwus.

127. CnoxxeHue B3auMHO MEePIEHIUKYIAPHBIX Kosebanuil. @urypsl Jluccaxy.
128. CBoOoaHBIE 3aTyXaronyue MeXaHn4eCcKue KojaeOaHus.
129. XapaKTepHCTHUKH 3aTyXaloUnuX KojaeOaHn.
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163.
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165.
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168.
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BbIHyX/IeHHbIC MEXaHUYECKUE KoeOaHusl.

Onexrpudeckue koynedanus. KBazucranmmonapHbie TOKH.

CB0OOIHBIE ATIEKTPOMArHUTHBIE KOJIeOaHUsI B KOHTYpe 0e3 aKTUBHOTO COTIPOTHBIICHUSI.
CB00oIHBIE 3aTyXaOIME NEKTPUUECKUE KOJIeOaHUs B KOHTYPE.

BbiHyX/IeHHBIE JIEeKTpUUYEeCKUe KoueOaHusl.

Pacnipoctpanenue BOJIH B ynpyroi cpeze.

YpaBHEHUS IJIOCKOH U CheprHuecKOil BOJIH.

I'pynnoBast CKOPOCTb.

Hanoxenne (nHTepdepenius) BoiaH. CTOSIUe BOITHEI.

3BYK.

O ekt Jomnepa as1st 3ByKOBBIX BOJIH.

BomHoBOE ypaBHEHHME.

DNEKTPOMArHUTHBIE BOJTHBI.

Ontuueckuii a3¢dexr Horiepa.

OHeprus MEKTPOMAarHUTHOMN BOJIHBI.

VHTEHCHBHOCTD 3JIEKTPOMATHUTHOM BOJIHBL.

OTpakeHUE U PEIOMIICHUE IEKTPOMArHUTHBIX BOJIH OT I'PAHUIIbI pa3jiesia JBYX OJAHOPOI-
HBIX JTUAJIEKTPUKOB.

Hurtepdepenius crera.

[upura mosoc nHTEPHEPEHIINN.

KorepentHocTs.

Merton FOHnra.

HNnuTtepdepenIus mpu OTpakeHUH MPU OTPAKEHUN OT TOHKON IIPO3PAYHON TIIIACTHHKH.
WuTepdepeHnys OT IUIACTHHKH IEPEMEHHOM TOIIIMHBI (KITUHA).

Konbna Herotona.

Hudpakuus ceera. [Tpunuun [rolirenca-dpeHentst.

Merton 308 @penensi. 30HHAs MJIACTHHKA.

Judpakuust Ha KPyriioM OTBEPCTHH U HEMPO3PAYHOM JIUCKE.

Judpakuus B napamienbHbIX dydax (audpaxius Opaynrodepa).

Judpakuust OT MIeIH.

Judpaknronnas pemeéTka.

CrnexrpanbHOe pasznoxkenue. Pa3peniaromias ciocOOHOCTb PEIIETKH.

Judpakuus Ha IPOCTPAHCTBEHHBIX peméTkax. Judpakuns peHTTCHOBCKUX JTy4eH.
EcTecTBeHHBIN U MOJISAPU30BAHHBIN CBET.

[Tonspu3zanus npu oTpaxkeHUU U npenomiieHuu. 3akoH bprocrepa.

[Tonspuzanus npu ABOMHOM JIy4ETPEIOMIICHUH.

3akoH Mamroca.

WuTepdepermus noasipu30BaHHBIX BOJTH.

HckyccTBeHHOE ABOIHOE TydenpenomiieHne (MCKyccTBeHHas anu3oTpornus). Iddekt Keppa.
Bpamienue niockocTy noyisipu3aium.

2 Cemectp.

Hucnepcus csera.

DneMeHTapHas (KJIaCCU4ecKasi) TCOPHUS AUCIICPCHH.
[Tornomenue ceera.

Paccesanue cera.
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N3nyuenue BaBunosa-Uepenkosa.

TermoBoe usnydenne. 3akoH Kupxroda.

3akon Credana-bonsiimana. 3akoH cMmenieHus Buna.
®opmyna [Inanka.

Bremnawnii potorddexr.

. ®otonsl OnbiT boTte (MeTo coBMaieHniA).
. D¢ ekt Komnrona.
12.

TopMO3HOE PEHTTCHOBCKOE H3JTyUCHHUC.

. XapaKTepucTHIeCKOE PEHTTEHOBCKOE H3ITyICHHUE.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

[laBneHue cera.

3aKOHOMEPHOCTHU B aTOMHBIX cniekTpax @opmyna bansmepa.

DnemenTapHas Teopus bopa.

OmnbitT @panka u 'epra.

I'unioresa ne bpoisid. BoaHOBBIE CBOMCTBA BEILECTBA.

[TpuHuMI HEeonpenenEHHOCTH.

BomnoBoe ypasHenue lpenunrepa. ®usndeckuii cMpica ‘V-pyHkimm.

KBaHTOBaHME dHEPruy IEKTPOHA B OJHOMEPHOM MOTEHLIMATIBHOM sIME.

KBaHTOBBIN rapMOHUYECKUHN OCLIMIIIATOP.

[TpoxokIeHHe YacTHUIIBI Yepe3 MOTEHITHATBHBIN Oapbep.

['maBHOE M OpOUTATEHOE KBAaHTOBBIE YMCIIA.

[IpocTpaHCTBEHHOE KBaHTOBaHKE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun anexrpona. OnsiT TepHa u I'epnaxa.

Pacnipenenenune 351eKTPOHOB 0 3HEPTETUYECKUM YPOBHSAM aTOMOB.

[Tpunnum [Maynn.

[[IupuHa criekTpanbHbIX TMHUN. TOHKAs CTPYKTypa CIEKTPaIbHBIX JIMHUI.

D ekt 3eemana.

MoutekynspHbl€ CIEKTPHI.

BrinyxaeHHoe nznydenue. Jlasepsl.

TepmoanHaMudeckuii cioco0 onucaHus KOJUIEKTHBA YacTHL. XUMHUYeCcKHuil noteHuan. Cra-
TUCTUYECKHH c110c00 OnMCcaHusl KOJUIEKTHBA YaCTHUII.

HeBbiposx1eHHbIE 1 BBIPOXKIEHHBIE KOJUIEKTHUBBI.

OyHKIHA paclpereIcHUs.

Yucno coctosiHuit 1151 Mukpodactuil. [Tonstre o Gpa3oBoM NpoCTpaHCTBE U €TO KBAHTOBAHHH.
[110THOCTH COCTOSIHUIA.

HeBbIpox1€HHOCTb UEAIBHOTO ra3a U BhIPOXKIEHHOCTh JIEKTPOHOB B METaJLJIE.

@OyHKUKA paclpeneiaeHus Ulsl HEBBIPOKIeHHOT0 ra3a. @yHkuus pacupeneneHus Makcseiia-
Bonbimana.

@yHKIMS pacTipeeNieHHs T BEIPOXKICHHOTO ra3a GpepMroHoB. DyHKINS pacnpeneneHus
®epmu-/upaxa.

Bnusinue temneparypsl Ha pacnpenenenue @epmu-/lupaka.

CpenHsisg sHeprus BHIPOXKICHHOTO raza (hepMHOHOB. /laBieHue 3JeKTPOHHOTO rasa.
Oynkuusa pacnpenenenus boze-OiHinTeiHa.

OcHoBHBIE BUBI TBEPIBIX TEIL.

Bubl MmexaTOMHBIX CBS3€W B TBEPBIX TEIaX.

[ToHsATHE O TEOPUM KPUCTANINYECKON PEIIETKH.
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JedekThl B KpUcTaLIax.

[TorATHE O HOPMAIBHBIX KOJIEOAHUIX KPUCTALIHUECKON peméTku. CIeKTp HOPMaIbHBIX KOJIe-
OaHU.

Xapakrepuctuueckas Temneparypa [ledast.

@DOHOHBI.

TernoéMKOCTh TUANIEKTPUKOB (Teopus [lebast).

Termno&MKOCTb IEKTPOHHOTO ra3a (TemI0EMKOCTh METAIIIOB).

TennoBoe pacuupeHue TBEPABIX TEI.

TermmonpoBOIHOCTh peMIETKH (AUAIEKTPUKOB). TEmIONPOBOIHOCTh METAIIOB. 3akoH Bunema-
Ha-OpaHia.

4 MeToanueckue MaTepHaJibl

CornacHo nyHKTY 12 paboueil nporpaMMsl.

1. OcHoBHas JIMTepaTypa:

1.

CaBenveB U.B. Kypc oOmeit ¢usuku: ydeOHOe mocobue mis BTy30B: B 3 T. —7-e u3m.,

crepeorurl. — CIIO.: Jlanp, 2007.

T. 1: Mexanuka. MonekynsipHas ¢pusnka. — 432 c. (B oubnmoreke — 155 3k3.).

T. 2: DnexrpudectBo U MarHeTu3M. Bomabl. Ontuka. — 496 c. (B 6ubmoreke — 148 9Kk3.).

T. 3: KBanroBas ontuka. AtomHast prsuka. @usnka TBEpHOTO Tena. du3nka aTOMHOTO spa U
aneMeHTapHbIX yactuil. — 317 c. (B 6ubnuoteke — 151 3K3.).

2. @pumr C.3., Tumopesa A.B. Kypc oOmeit ¢pusuku. B 3-x 1. [Dnexrponsnsiit pecypc] — CII6.:
JIans, 2009.

T. 1: ®usnueckne ocHOBBHI MexaHWKU. MomnekynsipHas ¢usuka. Konebannus u BomHbI. — 13-¢
u3a., crepeorun. — CII6.: Jlanb, 2009. — 480 c. Pexxum noctymna on-line ¢ KOMITBIOTEPOB
TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416.

T. 2: DrnekTpuyecKue W AJIEKTPOMarHeTudeckue sBieHus. — 12-e u3n., crepeotun. — CIIO.:
Jlamp, 2009. —528c. Pexmm gocryma on-line ¢  kommbiorepoB  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418.

T. 3: Ontuka. AromHas ¢usuka. — 10-e uza., crepeorur. — CI106.: Jlanb, 2009. — 656 c. Pexxum
JIOCTYyTIA on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.

3. 3ucman IA., Togec O.M. Kypc obmieit ¢pusuku. B 3-x TT. [Dnekrponssiii pecypc] — CIIO.:
Jlann, 2007.

T. 1: Mexanuka. MonekynsipHas ¢usuka. Konebanust u BonHbl. — 7-¢ usa. — 352 ¢. Pexum
JIOCTYyTIa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.

T.2: DOnekrpuuecTBO M MarHeTusM. — 7-¢ u3n. —352c. Pexum gocryna on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ komnsrorepoB TYCVYP.
T. 3: OnTuka. @u3nka aToMOB B MoJeKyl. Pu3nka aTOMHOTO sAIpa 1 MUKPOYACTHIL. — 6-€ H31I.
-512c. Pexum J0CTyIa on-line C KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.

2. JIonoJIHUTEIbLHAS JINTepaTypa:
1. CaBenbeB 1.B. CO0pHUK BOIIPOCOB U 3aJad 1o o0mie gusuke. [DneKkTpoHHbIH pecypc] — 5-

e wm3d., crepeotun. —CII6.: Jlamp, 2016. — 292c. Pexum goctyna on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ komnstorepoB TYCVYP.

2. Upomo WU.E. Mexannka. OCHOBHBIE 3aKOHBL. — 8-¢ u3Ad., crepeoturn. — M.. BMHOM.

Jlaboparopus 3Hanuit, 2006. — 309 c. (B 6ubmmoreke — 99 7k3.).
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3. HUponos WN.E. ®dusuka makpocucreM. OCHOBHbIE 3aKOHbl. — 3-¢ W31., crepeoTun. — M.:
BMHOM. Jla6oparopus 3Hanuit, 2006. — 207 c. (B oubnuoteke — 50 3k3.).

4. Uponos N.E. Dnexrpomaraernzm. OCHOBHBIC 3aKOHBI: Y4eOHOE TocoOue I By30B. — 5-¢ U3/,
— M.: BUHOM. Jlabopatopus 3nanuii, 2006. — 319 c. (B 6ubauorexe — 101 3Kk3.).

5. Uponos N.E. BonHoBeie mporecchl. OCHOBHBIC 3aKOHBI: yueOHOE mocobue. — 3-¢ u3a. — M.:
BMHOM. JIaGoparopus 3Hanuii, 2006. — 263 c. (B oubmuoteke — 100 3k3.).

6. Uponos N.E. KBantoBas ¢usuka. OCHOBHBIC 3aKOHBI: YueOHOC TOCOOME /uisi By30B. — 2-¢
u3n., gon. — M.: BUHOM. JlaGoparopus 3uanuii, 2004. — 256 c. (B 6ubmuorexe — 100 3k3.).

7. UpomoB WM.E. 3amaun mo oOmiedt ¢usuke: YueObHoe mocobue s By30B. — 7-¢ W31,
crepeoturt. — M.: BUHOM. JlaGoparopus 3Hanwmii, 2007. — 431 c. (B 6ubmuoteke — 496 3k3.).

8. UeproB A.L., BopoOnéB A.A. 3amaynuk no ¢u3uke: YuebHoe mocodue st BTY30B. — 8-¢
u31., nepepad. u gomn.— M.: @uzmariut, 2007. — 640 c. (B 6ubnuorexe — 99 3k3.).

9. Bonbkenmreiin B.C. COopHuk 3amau no obmemy kypey ¢usuxu: YuebHoe mocobue s
BTY30B. — 12-¢ u3n., ucnp. — M.: Hayka, 1990. — 396 c. (B ouGnuoteke — 148 3x3.).

10. KoseipeB A. B. Kypc nekunit no ¢usuke: Yuebnuk. — Tomck: TYCVYP, 2007. —421 c. (B
oubnuoreke — 697 7K3.).

11. KamamnukoB H.II., KoxeBnuxoB H.M. ®dwusuka. MuTepHeT-TecTHpOBaHME 0a30BBIX 3HAHMIA.
[Onexrponnsiii  pecypc] —1-e wm3m. —CII6.: Jlams, 2009. —160c. Pexum poctyma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ xommsiorepoB TYCYP.

12. Jlozosckuit B.H. Kypc ¢usuku. B 2-x TT. [DneKTpOHHBIN pecypc] — 6-¢ u3., uchp. u JA0I. —
CII06.: JIans, 2009.

T. 1: ®u3uveckre OCHOBBI MEXAaHHKH. DJIEKTPUUECTBO U MarHeTm3M. dusmka kojeOaHUl U
BOJIH. - 576 c. Pexum JIOCTyna on-line c KOMITbIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.

T.2: KsanrtoBas ¢usuka. Craructuueckas ¢usznka u TepMoanHamuka. CoBpeMeHHas
dusngeckas KapTHHA MHpa. — 608 c. Pexum JIOCTyTIa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ xomnbrorepoB TYCVYP.

13. CasenweB U.B. Kypc o0meit ¢pusuku. B 3-x TT. [OnexrponHnsiit pecype] — CII6.: Jlans, 2011.

T. 1: Mexanuka. MonekynsipHas ¢usuka. — 11-e uzn., crepeorun. — CII6.: Jlans, 2011. —
432 c. Pexum JOCTyTa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.

T. 2: DnekrpuuecTBo U MarHeTu3M. Bonuel. Onrtuka. — 11-e u3z., crepeorun. — CII6.: Jlans,
2011. —496 c. Pexum JIOCTYIIa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.

T. 3: KBanroBas onrtuka. AtomHas pusuka. @usuka TBEpHOTO Tena. Ou3uKa aTOMHOTO SIpa H
aneMeHTapHbx 4dactul. — 10-e¢ u3n., crepeorun. — CII6.: Jlawp, 2011. — 320 c. Pexum
JocTymna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.

3. YyeOHoO-MeTOAMYECKHME TOCOOMS M IPOrPaMMHOe ofecriedyeHue

1. Yueono-wemoouueckue nocoous 0na NPAKMUYECKUX 3AHAMUIL U CAMOCHMOAMENbHOU
Ppadomut [ DNEKTPOHHBIN pecypc]:

2.1. YyxkkoB FO.I1. PaboTta u sHeprus. 3akoHBI COXpaHEHHS B MEXaHUKE: COOpHMK 3amad JJs
npaktuyeckux 3ausaTuil. — Tomck: TYCVYP, 2010. — 24 c. Pexxum goctyna cBoOOOAHBIN AJ11 CKAYMBAHUS:
http://edu.tusur.ru/training/publications/1100.

2.2. JIsuun A.B., Maraszunuuxos A.JI., Tposin JI.A. MonekynsipHast ¢pusuka: COOpHUK TECTOBBIX
BOIIPOCOB JIJIsI CaMOCTOSATEIHHOM paboThI U i npaktudeckux 3aHatuid. — 2009. 30 c. Pexum noctyma
CcBOOOIHBIN I cCKaumBaHus: http://edu.tusur.ru/training/publications/1234.

2.3. JIaunn A.B., MarazunnukoB A.JL., Opnosckas JI.B. Tepmonunamuka. Yacte 1: COopHUK
TECTOBBIX BOIPOCOB JJIsI CaMOCTOSATEJIbHONW paboThl M JuId HpakThueckux 3aHsaTuid. — 2009. 43 c.
Pexum noctyna cBOOO HBIN s ckaunBaHusl: http://edu.tusur.ru/training/publications/1235.
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2.4.TaneeBa A.M1., Jlsuun A.B., MarasunauxoB A.JI. Tepmoaunamuka. Yacte 2: COOpHUK
TECTOBBIX BOIIPOCOB JUIS CaMOCTOSATEIBHON pabOThI M UIA TpakTHdeckux 3aHstwid. — 2010. 22 c.
Pexxum noctyna cBoO0IHBIN /111 ckauuBaHus: http://edu.tusur.ru/training/publications/1236.

2.5. bypaueBckuii FO.A. BonHoBas ontuka: Metoandyeckoe mnocobue. COOpHHK TECTOBBIX
BOIIPOCOB. —2009. 24 c. Pexum J0CTyIa cBOOOHBIN JUIst CKauMBaHMUSL:
http://edu.tusur.ru/training/publications/1233.

2.6. YyxxkoB FO.I1. DneMeHTBI aTOMHOI (DU3UKU ¥ KBAHTOBOH MEXaHUKHU: YUeOHO-METOANYECKOEC
nocobue. CoopHUK TecToBBIX BompocoB. — Tomck: TYCVYP, 2011. — 68 c. Pexxum moctyna cBoOOIHBII
JUIs cKaunMBaHus: http://edu.tusur.ru/training/publications/1104.

CornacHo nyHkry 12.3.3 paGoueii mporpamMmmsi.
2. Yuebno-memoouueckue nocoous 0nsa GvblnOAHEHUA NAOOPAMOPHBIX padom [DICKTPOHHBIN

pecypcl]:

3.1. bypnosuuun B.A., Tposu JI.A. Jlunamuka mastHuka OOepOeka: Mertoauueckue
yKazaHus K jgaboparopHoit padore. —2007. 13 c. Pexxum moctyna cBOOOTHBIN sl CKaUUBAHMUS:
http://edu.tusur.ru/training/publications/918.

3.2. bypnmoBunun B.A., Tposn JLA. Kunemarnka paBHOYCKOPEHHOIO Bpalll€HUS:
Meroauueckue ykazaHus K jiaboparopHoi pabore. —2012. 13 c. Pexxum poctyna cBOOOIHBIM
JUIsl cKauMBaHus: http://edu.tusur.ru/training/publications/923.

3.3. bypaueBckuit FO.A. V3yuenue CBOWCTB JUAIEKTPUKOB B  TOJIE  TUIOCKOTO
KOHJIeHCaTopa: MeToanueckue ykazaHus K JlaboparopHoit padore. —2012. 15 c. Pexxum nocrtyma
CcBOOOHBIN Tt ckaunBaHus: http://edu.tusur.ru/training/publications/873.

3.4. UBanona E. B. M3ydyeHne MarHuTHOTO MOJIsl KPYTOBOTO TOKa: MeToauueckue yka3aHus
K JaboparopHoit pabdore. —2007. 12c. Pexxum pgoctyma cBOOOAHBIN i CKAYMBAHUS:
http://edu.tusur.ru/training/publications/863.

3.5. bypauescknit FO.A. Ornpenenenne yneiapbHOro 3apsiia  3J€KTPOHA  METOJOM
MarHeTpoHa: Meroaudeckue ykazaHus K jaboparopHoit padore. — 2011. 14 c. Pexxum moctyma
JUIs CTyAeHTOB, coTpynHnkoB TYCYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosunuz B.A., Tposn JLA. H3yduenue 3aryxaromux  3I€KTPOMArHUTHBIX
kosiebaHmii: MeToanyeckne ykazaHusi K jabopartopHoil padore. —2007. 14 c¢. Pexum nocryna
CBOOOHBIN 15 ckaunBaHusI: http://edu.tusur.ru/training/publications/862.

3.7. OpnoBckas JI.B. M3ydenne wHTEeppepeHINN Ja3epHOro HM3IydeHus: Mertomanmdeckue
ykazaHusi Kk gaboparopHoii padote. —2010. 9 c. Pexxum moctyma cBOOOMHBIN Uil CKAYMBAHMS:
http://edu.tusur.ru/training/publications/911.

3.8. ®enopo M. B., bypnosuuun B. A. Buemnwuii ¢ortospdexr. M3yyenue 3akoHa
CroneroBa u mpoBepka (opMynbl DUHIITEHHA: MeTomuvyecKue YKasaHHs K J1abopaTopHOM
pabore. — 2009. 11 c. Pexum gpocryma  cBOOOJHBIH  Jisl  CKAauMBaHMSL:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapoB H.A., KupunnoB A.M. HccnenoBanue chnekrpa aroma  BOJAOPOAA:
Meroanyeckue ykasanus K JlaboparopHoil padote. —2011. 18 ¢. Pexxum noctyma cBOOOIHBIH
Juis cKkauuBaHus: http://edu.tusur.ru/training/publications/917.
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