MHUHUCTEPCTBO OFPAZOBAHMSA U HAYVKH POCCUMICKON ®EJIEPAIIAN
DenepaitbHOE TOCYIAPCTBEHHOE OI0/DKETHOE 00Pa30BaTeIbHOE YUPEIKICHUE
BBICHIETO NpodecCHOHATHHOro 00pa3oBaHus

«TOMCKUN I'OCYJIAPCTBEHHBIV YHUBEPCUTET CUCTEM VIIPABJIEHUS 1
PAJUOSJIEKTPOHUKN »

YTBEPXKIAIO

o }"IC6HOI/I pabote

9. ILE. Tposn
«BO»” ﬁ%f/ 2016 .

npopelgy{

PABOYASI ITIPOTPAMMA YUYEFHOM! JIUCITHAILIHNHBI

DuzuKa
Yposennb ocHoBHOIH 00pa3zoBaTe/ibHOM TPOTrPaMMBbI OakanaBpuaT
Hanpassenue noarorosxu 11.03.02 — MHOOKOMMYHHKAITMOHHEIE TEXHOJIOTHH B CUCTEMBI CBSI3H
poduns Iudporoe TenepanroBeianue
Popma obyueHHsE oYHasg
DakynbTer PanmoTexupuyeckmii
" Kadenpa Y
Kype(si) 1 Cemeerp(er) 1,2
Yuebubiit nyian HaGopa 2016 rosa u MOCHEAYIOIUX JIET
Pacnpenenenne pato4uero BpeMeHn:
S5 | e
Ne Buns yueGHoil paGoTsi S=ga 8 =
[ () [aa) =
& @ =
1 | Jlexuun 54 | 34 | 88 | guacom
2 | JiaGopaTopHbie paGoThbl 36 | 26 | 62 | vacoB
3 | HpakruyecKkue 3aHsaTH 54 | 34 | 88 | gacoB
4 | Kypceonoii npoexr / pa6ora (KPC) (aynuropus) - - — | 4yacoB
5 | Beero ayauTopHBIX 3aHATHIA 144 | 94 | 238 | uacos
6 s Hux B nurepakTHBHOH dopme | — — — | yacoB
7 | CamocrosiTenbHast pabota crygentos (CPC) 72 | 122 | 194 | gacos
8 | Beero (63 3x3amMena) 216 | 216 | 432 | uacoB
9 | CamocrosiTesbHasi paboTa Ha NOATOTOBKY M CAa4Yy 3k3amena | 36 | 36 | 72 | uacom
10 | O6mas TPyAOEMKOCTD 252 | 252 | 504 | gacoB
(B 3a4€THBIX elanLax) | 7 7 14 | 3ET
3ager ceMeCTp
OK3aMeH 1,2 CEMECTP

Tomcx 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npoTokosa Ne OT«  » 20 1

Pabouas nmporpamma coctasieHa ¢ yuétom Tpeboanuid enepansroro ['ocy-
JapCTBEHHOT'0 00pa3oBaTeNbHOTO CTaHaapTa Bhicimero obpazoBanus (GI'OC) mo
Hanpagsnesuio noarotrosku 11.03.02 — «MHpoKOMMYHUKAITMOHHBIE TEXHOJIOTHH U
CUCTEMBI CBs3M» (KBanupuKanus (CTeNeHb) «0aKaaaBp»), yTBEPKIEHHOTO IIpHUKa-
30M MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @eneparuu ot 6 mapra
2015 r. Ne 174, paccMoTpeHa ¥ yTBepXJeHa Ha 3acenaHuu Kadernpsl ¢usuku 20

~ampensa 2016 r., mpotokon Ne 113,

PazpaboT4uk: )
K.(b.-M.H., TOUEHT Kadeapbl GUHKA 7 A.B. JIsunn
3aB. kad. pusznuky, npodeccop E.M. Oxkc

Pabouas nporpamma coryiacoBana ¢ (GakyyisTeTOM| MPOGUITHPYIOIIEH U BbI-
IycKaromel Kadeapamu crienuaabHOCTH

Hexan PT®, noneHT

» 3aBeyromuit mpoduIHpyomeii
kadenpoit TOP, x.d.-M.H., noneHT

3aBenyIomui BBITyCKaroIeit N
xagenpoit TY, 0.1.H., CT.HayIHBINA COTPYIHUK %@ T.P. I'azu3os

l! 0
JIKCHepThI:
kad. buzukm IOIEHT A.B. MenoBHuK
(Mecto paGoTh!) (3aHMMaeMast OJDKHOCTD) (vHUIMATEL, GaMIITHS)
kadh. TOP IOIeHT C.U. boromoiioB
(MecTo paboThI) (3aHMMaeMas JOJDKHOCTE) (mozuce) (MHUIMAIEL, paMUITHs)
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1. IEJIA M 3AJAYY TACHATLIAHEI

Jucnurumna «@usukay w3ydaeTcss B IIEPBOM M BTOPOM CeMECTpe M MpPeLyCMaTpHBacT
YTECHHE JIEKIKH, IPOBEIEHUE NPAaKTHUECKUX U J1abOpaTOPHBIX 3aHATHH, OTYYSHUE PA3IMIHOTO
paga KOHCYJIbTaIui.

Hensio aucnunmuasl «Pusnkay ABiseTcs co3fanue 6aswl s U3yUeHHUs oOIenpodec-
CHOHAIBHBIX M CHEIMANBHBIX JUCIUIUIMH (opmuposanune y cryaenatoB 1TYCVYP uenocrroro
IPEICTABICHUS 0 (U3MYESCKUX [IPOLECCax W ABJICHUSIX, IIPOTEKAIOMUX B IPUPOJE, TOHUMAHUS
BO3MOXKHOCTEN COBPEMEHHBIX HAyYHBIX METOJIOB ITO3HAHUS IIPUPOIB! U BAAJACHUS HMH HA YPOB-
He, HEOOXOJMOM ISl PEIICHUs MPAKTHICCKUX 3a/1a4, BO3HUKAIOIMX IIPH BBIIOJHEHHH pPO-
dbeccroHaNbHBIX 00A3aHHOCTEMH. .

3agadeii m3yuenus Kypca QU3HKY SBISETCS OCBOCHHE CTYICHTAMY U YMEHUE HCIIOIH30BATh!
© OCHOBHBIX IIOHATHH, 3aKOHOB K MOZENEH
MEXaHUKH,
MOJIEKYJISpHOH (DH3UKH M TEPMOTMHAMUKH,
JNEKTPUYECTBA U MAarHeTU3Ma,
TEOPHUH KOJIEOaHUH U BOJIH,
BOJIHOBOU M KBaHTOBOH ONTHKH,
KBAaHTOBOM U aTOMHOM (QH3HKH,
> (uzuxu TBEPIOro TENA,
© METOJOB TEOPETHUYCCKOTO M SKCICPUMEHTAIBHOTO UCCIICOBAHUM B (PH3HKE;
® METOZOB OLEHOK MOPAAKOB PH3NIECKUX BEIMIHH.

VVVVYVYY

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OOII

Jucrunmna «@Pu3ukay OTHOCHTCS K YHCIY AUCHHUIUIMH MaTeMaTHYecKOro W eCTEeCTBEH-
HOHay4Horo 1MKia (6azoBas wacts 51.5.13). 3Hanus ¥ HABHIKH, ITOJYYEHHBIE IPH €8 M3YUCHUH,
HCIIONB3YIOTCA B MOCIENYIOIUX JUCHAIUIMHAX IpodeccuonanpHoro 1uiiia («Teopus snexrpu-
9decKux Lemeiy», «DIeKTporuKay, «O0mas Teopust CBsi3u», «DJICKTPOMArHUTHBIC MOJSL M BOJ-
HBD», «CXEeMOTEXHUKa TEICKOMMYHHUKAIMOHHBIX YCTPOMCTBY, « BE30MacHOCTh KU3HENEATEIHHO-
CTHY).

3. TPEBOBAHUSA K PE3VJIbTATAM OCBOEHUSA JUCIATIIINHBI

Iponecc u3yuenns pucuuiuinHbl «DuU3uKay HamnpapieH Ha (OPMUPOBAHUE CIIETYIOIIHNX
KOMIIETEHIUH:

1) cioco6HOCTRIO K cCaMOOpTaHU3aluy ¥ camoobpasosaruio (OK-7).

2) ciocoOHOCTBIO BIaJETh OCHOBHBIMH METOAAMH, CIIOCOGaMHU U CPCACTBAMHE MOTYICHHUS,
xpaHenus, nepepadborku uHpopmanun (OIIK-3).

B pesysbTare H3ydeHHs Kypea (PH3HKH CTYACHTHI KOJIKHbIS

3mathr ocHOBHBIE (u3MUECKHe ABJICHUS, QYHIAMCHTAIBLHBIC ITOHSTHS, 3aKOHBI M TEOPHH
KJIACCMYECKOM U COBPEMEHHOMN (DMBHKH,

YMeTh BBIICIATH KOHKPETHOE (DH3MIECKOE COJICPIKAHME B TIPHKIIAIHEIX 3a1auax Oy mymme
JEeSITeTHHOCTH.

BiiageTh HaBBHIKAMHE KCIIONB30BAHMS OCHOBHBIX IIPUEMOB 00paGOTKY SKCIIEPHMEHTAIHHBIX
JaHHEIX.
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4. OB BEM JTUCIIATIIVHDBI M BUBI YUYEBHOM PABOTHI

Bunpl yuebHO0I paboThl Cenmectpst | Beero
JacoB
1 2

| AyauropHble 3aHATHS (BCEro) 144 | 94 | 238
B tom uncie:

Jlexnum 54 | 34 88
Jlabopartopnsbie pabots! (JIP) 36 | 26 62
Ilpaxruueckue 3anstus (I13) 54 | 34 88
Kypcogoii mpoext / pabora (KPC) (ayauropuas Harpyska) | — — —
Lpyaue suovr ayoumopnoii pabomul

CamocronTenabHas pabora (Bcero) 72 | 122 | 194
B tom uncne:

ITpopaboTra nexumoHHOro Marepuana 15 | 34 49
IogroroBka K IMpakTHYECKHAM 3aHITHAM 17 | 26 43
Brmonnenne noMaimgmx 3anaHui 15 18 33
IloxroToBka K KOHTPOIGHBIM PabOTaM ¥ KOJUIOKBHYMaM 7 10 17
IloxroroBka x 1abopaTopHbIM 3aHATHIM 18 | 34 52
CamocTOsATENTFHOE H3YUYCHKE TEM TEOPETUIECKOM JacTu — — —

- | lloaroroBka K 3K3aMeHy 36 | 36 72
Bup npomexyrodnoit arTecTanu (3a4€T, 5K3aMeEH) IK3 | O3
O6mas TPyAoEMKOCTE Yac 252 | 252 | 504

3auéTHble eUHIILI TPYAoEMKOCTH | 7 7 14
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S. COAEP KAHUE JUNCHUITINMHBI

5.1. Pazme/int MMCHEUIINHELI H BHILI 3AHATHI

Tabmana 5.1.
No | HamMeroBanue pasnerna Jexr, Mpaxr. | JIab. | - | Beero ?;g%:fg’:r;;e
JUCITUTLTAHEI 3aQHAT. | 3aH. gac. (OK, TIK)
IlepBbiii cemectTp
1 | Mexanuka 8 8 8 16 40
) Monexyisipaas — ¢pu3muKa 6 8 8 16 18
W TEPMOJIMHAMHKA
3 ONEeKTPUYECTBO M MarHe- 24 2 12 | 20 78 OK-7, OIIK-3
TH3M
4 | KonebaHus 1 BOJIHEI 8 10 8 10 36
5 | BomnoBas ontuka 8 6 - 10 24
~ Bropoii cemectp
5 | Bonnonas ontuka 2 2 8 22 34
6 | KanroBas ontuka 6 12 8 50 76
7 KBanrtoBas ¢usnka u 2% 20 10 | 50 106 OK-7, OIIK-3
¢u3nxa aroma
8 | Beero: 88 88 62 | 194 | 432
| Hroro: 432 yaca
3.2. Conepxanue pa3ieioB JUCHUILINHGE (110 JICKITHAM)
Tabmuna 5.2.
No Haumenosanue Tpynoém | @opmupyembie
0 /;1 pazznena Conepxanve pazniena KOCTh | KOMIETeHUHH
JIMCIATIIHHEBL (uac.) (OK, IIK)
1 2 3 4 5
IlepBrolii cemecTp
1 | Mexanuka 1.1. Ousmxa xak PpyHAaMeHTATEHAS HayKa. 8
1.2. Kunemaruka MaTepuansHON TOYKH W TBED-
JIOTO Tela. OK-7,
1.3. JlyHaMyKa TIOCTYIATENEHOTO M BpallaTelb- OIIK-3
HOTO JIBIDKEHUS TBEPIOTO TENA.
1.4. 3aKOHBI COXpaHCHHS B MEXAHUKE,
2 | Mosexyasip- | 2.1. I'a30Bbie 3aKOHBL 6
Hasi $pu3uka u | 2.2. 3aKOHBI TEPMOTAHAMUKH. OK-7,
TEePMOIHHA- 2.3. Kimaccryeckue craTUCTHKH. OI1K-3
MHMK2
224 3
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daekTpuge-
CTBO M Marge-
TH3M

3.1. DeKTpoCTaTHIECKOE 1OJIE B BaKyyMe.
3.2. DNEKTPOCTATAYECKOE TI0JIE B BEILECTBE.
3.3. Tlone BHYTpH NpPOBOJHUKA M Yy €ro IO-
BEPXHOCTH. ‘

3.4. lloTeHnuan M SHEPTHUs INEKTPOCTATHHIE-
CKOTO T10JIs1.

3.5. 3aKk0HBl TOCTOSHHOTO 3BIEKTPHIECKOTO
TOKa.

3.6. MarauTHOe I0JIe B BaKyyMe.

3.7. Cuna Amnepa. Cuna Jlopenia.

3.8. MaruuTHOE oJIe B BENIECTRE.

3.9. IBnenue 2NEKTPOMAarHUTHON MHIYKIUH.
3.10. SHeprust MAarHUTHOTO TOJIA.

3.11. YpaBuenus MakcBemia B HHTErpalb-
HOM 1 muddepennuanpHoil popmax.

24

OK-7,
OIIK-3

Konebanua u
BOJHBI

4.1. ®usuka KoieOaHuii M BOJIH.

4.2, Cobozanble 3aTyxatoniue KoseGans.
4.3. BoiHyXI€HHbBIE 3NEeKTpuuecKkue Koseba-
HHSL.

4.4. OnexXTpOMArHUTHBIE BOJHBI U UX Xapak-
TEPUCTUKH.

OK-7,
OIIK-3

Boanosan
OIITHKA

5.1. CBeroBas BoJIHA U €€ XapaKTEPUCTHKH.
5.2. UaTepdepenims cpera.

5.3. lnppaxuums cera.

5.4. Tlonspuzanus ceeTa.

OK-7,
OIIK-3

Bropoii cemectp

BoJjgnosan
OIITHKA

5.5. CpoiicTBa M OCOOEHHOCTH pacHpoCTpa-
HEHMsI CBETOBBIX BOJIH B PA3JIM4YHBIX cpeliax.

OK-7,
OIIK-3

Kpauntoras
ONITHKA

6.1. 3aKOHBI TEMIOBOTO M3ITYUECHHMSL.
6.2. KBaHTOBBIE CBOICTBA CBETA.
6.3. GOTOHBI U UX XaPaKTEPHUCTUKH.

OK-7,
OIIK-3

Knanronaga
¢pusuka u pu-
MK ATOMA

7.1. Mopens aroma.

7.2. CrieKTph! M3Iy4eHUs aToMa.

7.3. BonnoBrle cBoHcTBa YaCTHIIL.

7.4. CooTHOIIEHUS HEOTIPEACTEHHOCTEN.

7.5. Ypasuenne Ipénunarepa.

7.6. ATOM B KBAHTOBOH MEXaHUKE.

7.7. KBaHTOBBIE CTATUCTHUKHY.

7.9. CucreMbl 3apsDKEHHBIX YACTHI] B KBaHTO-
BOM MeXaHHKe (NEKTPOHHBIA ra3).

7.10. TennoBsie CBONCTBA TBEPABIX TEIL

7.11. HeparHoBecHBIE Makpocuctemsl. [Ipun-
1un paboThI Ja3epoB.

26

OK-7,
OIIK-3

CornacoeaHa Ha noprane Ne 224




5.3. Pazgennl JHCHHMIVIMHBI M MEXIHCHMIUIHHAPHBIE CBS3H ¢ 00ecmevYnBAIOIIHMH
(mpeabixy mMMH) B ofecnieanBacMbIMHU (IOCTEAYOIMME) INCHHITHHAMEA

Jis ocBOeHUs pasfenoB AMCHUILIMHBE! «Du3nka» HeoOXOMuMBbI 3HAHHUS, MOJNYUYEHHBIE B
IIKOJIE U MOJIy4aeMbIe IapaJUIEIBHO IIPY H3YYEHUH TUCIUILIAHEI « MaTeMaTHuecKuil aHamu3».

Pasyensr mucimmasl « Qu3ukay cBS3aHBI C pazjeliaMi nociedyiouyux Juciuiul «IIpo-
(eccronanbHOro MuKiIa (6asosoi (obmernpodeccrnoHanbHOIM) YacTh)» pabotdero y4eOHOro IiaHa;

Pasgenn! puszuxu

JAcMIIHbE . » 1121314151617
Teopust snexTpuyeckux nemnei + |+ +
OneKkTpoHnKa + +i+ |+ [+ ]+
OO6mas Teopus CBA3M + |+ |+ ]+
ONEKTPOMArHUTHBIE OIS ¥ BOJIHBI + + |+ |+
CxeMOTEXHHKA TEIEKOMMYHUKAIIMOHHBIX YCTPOHCTB +i+ |+ [+ ]+
be3zonacHOCTE JKU3HEAECATENHHOCTH +|lF |+ T+

S.4. CooTBeTCTBHE KOMIETCHIHIA, GOPMHPYEMbIX NPH H3YICHUH NHCIIAILIHELI, 1 BH-
JIOB 3aHATHI

Ilepeuenn Bune! zangaruit
komneTennuit | JI | Ip | JIa6 | CPC

DopMbI KOHTPOIIS

Tect. KontponbHas paboTa (KOJIOKBH-
OK-7 + | + + | ym). YcTHBIHA OTBET Ha J1ab0OpaTopHO pa-
6ote. Ompoc. JlomMarmaue 3aJaHus
Koncnexrs! nexin. Odopmiieare oTyéra
W YCTHBIA OTBET Ha jaboparopHoi pabo-
OIIK-3 +] + | + + | Te. BrmonHeHWe WHIMBUAYAIBHBIX (M10-
MalIHMX) 3aaHui. Y CTHBIA OIpoC Ha 3a-
y&Te B IK3aMEHE.

JI — nexmmst, Ilp — mpaktadeckue W ceMHHApckue 3ausaTus; Jlab — maGopaTtopHbie palboTh;
CPC — camocTtosaTensHas paboTa cTyIeHTa

6. METOJbI 1 @OPMbI OPTAHU3AIIMM OBYYEHWSA

JIIsl YCIEIHOro OCBOCHMS JUCIMIUIAHBI MPUMEHSIOTCS Pa3iuHble 00pa3oBaTeIbHbIC
TEXHOJIOTUH, KOTOPBIE 00eCHeunBaT AOCTHKEHAE IUIAHUPYEMBIX Pe3yJbTaToB OOydYeHHs CO-
IJIaCHO OCHOBHOM 00pa3oBareNIbHOMN mporpaMme, ¢ y4éroM TpeboBaHui K 00bEMY 3HAHUH B HH-
TEpaKTHBHOH dopme.

TexnoJoruy MHTEPAKTHBHOTO 00YUeHHS YUeOHLIM VIAHOM HE MPeXycMOTPEeHbI
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7. JABOPATOPHBIN MPAKTUKYM

Ne Ne pasgiena q ‘ Tpyno- OK,
A I — aMMeHOBaHMeE JIaOOPaTOPHBIX paboT €MKOCTh K
(dac.)
epBblii cemecTp ,
1 1 JlaGopaTopHBIi NpaKTHKYM 110 MEXaHUKE 8
e KunHemMaTHKa paBHOYCKOPEHHOrO Bpa-
nmieansa (Mastauk O6epGeka).
e M3yuenue JUHAMHKH JBH)XCHHS TBEp-
noro tena (Mastauk O6epbeka).
2 2 JlaGoparopHblii DPaKTUKyM IO MOJEKYJIIPHOMN 8
(du3uKe U TEpMOJUHAMUKE
e V3yuenme pacupenenenus bonbnmana.
e IsyueHme TepMOJMHAMMYECKUX IIPO-
IIECCOB.
3 3 JlaGopaTopHBI MPAaKTUKyM IO 3IEKTPUYECTBY 12 OK-7,
¥ MarfHeTusMy OITK-3
o l3yuyeHme CBOICTB JMDIIEKTPHKOB B 110-
JIe IUIOCKOTO KOHJAEHCaTOopa.
e V3yuenwe MarHUTHOTO IIOJSA KPYI'OBOTO
TOKa.
e OmpepeneHue yIENBHOIO 3apsaia dJeK-
TPOHA METOZOM MarHeTpoHa
4 4 JIaGopaTopHBIi TPAKTUKYM IO KOJIeOaHUsIM 8
e 3aTyxaroliue 3JIeKTPOMarHUTHHIC KOJIe-
Oanusl.
e l3ydyenue BBIHYKIEHHBIX KOneOaHUii B
KonebareJbHOM KOHTYpE.
Bropoii cemecTp
5 5 JlaGopaTopHpIid IPaKTUKYM IO BOJHOBOH OIITHKE 8
e M3yuenue uHTEpQEPEHIINHN 1a3€PHOTO
u3nydennd. Onerr I0#Hra.
e Usyuenue sipyeHus gu)pakiuy ¢ 11o-
MOIIBIO TUPPAKIMOHHON PEIIETKH.
6 6 JIabopaTopHBIHA MPaKTHKYM I10 KBAHTOBOM ONTHKE 8
e Mccnenopanue BHemHero potoaddexra.
e H3yuenue 3aKOHOB TEIJIOBOT'O U3JTyde-
HUSL.
7 7 JlaGopaTopHBIH IPaKTHKYM I10 KBAHTOBOM U 10
aToMHOH ¢usuke
e IIpoBepka COOTHOIIECHHS HEOIPEAEIICH-
nocrei ['eiizenGepra s GoToHOB.
e l3yuenme cueKkTpa aTOMOB BOJAOPOJA
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8. MIPAKTUKTHUYECKHUE 3AHATHUSA (CEMUHAPKI)

Ne | Nepaspmena . Tpyxo- OK,
Y [ —— HamvmenoBanue npakTHdeckux 3aHITAN €MKOCTh K
(gac.)
IlepBbiii cemecTp
1 Kunemaruxa 2
2 3aKOHBI IMHAMHKY ITOCTYNIATEILHOTO W Bpalia- 2
1 TENBHOTO ABMKEHUS
3 3aKOHBI COXpaHEHHS UMITYJIECA, MOMEHTA UM- 4
IIyJIBCa U DHEPTUHU OK-7,
4 YpaBHEHUE COCTOSHUS HACAIBHBIX Ta30B 2 OIIK-3
5 Mzonponeccsl, TEIIOEMKOCTH MHOTOATOMHBIX 2
2 rasoB
6 Pacnipeienenns Makcsesuia u bosisnimana 2
7 Bropoe Hayasno TepMOAMHAMIKI. DHTPOIHS 2
8 3axon Kyrona 2
9 Hanpsox€aB0CTE 351eKTpHYecKoro o, Teo- 2
pema 'aycca
10 ITorenunan, PaGota CHII BIEKTPOCTATHIECKOTO 2
HOJIs
11 BemecTBo B 3ME€KTpOCTATHYIESCKOM TOJIE, DJIEK- 2
TpoeMKocTh. KoHeHcaTophl OK-7
12 3 3axons! Kupxrodga juis neneii nocToSHHOro To- 2 OIIK-i’a
ka. JInotHocTs TOKA. K. A, icTOYHMKA TOKa
13 MarrutHoe none. 3akoH buo-Capapa-Jlamnaca 2
14 Cuna Amnepa. Cuna Jlopenna 4
15 [Ipumenenune TeopeMbl O MUPKYJISITHN BEKTOpA 2
Mard¥THOW WHIYKIMHU JUIs pacduéTa nmoneit
16 MarsuTHOE 110J1€ B BEIISCTBE 2
17 ONCKTPOMArHUTHAS MHTYKITHS 2
18 I'apmonuueckue xonebanus. CrroxeHue rapMo- 4
HUYECKUX KoJieOaHui.
19 4 3aTyxaiolnye U BBIHYK(CHHbIE 3JICKTpoMar- 4
HUTHBIE KoJIeOanusa OK-7,
20 3nexTpoMarHuTHEIC BOJMHEL ONTHYeCKuif 3¢- 2 OIIK-3
dbexr Homnepa
21 Hnrepdepennus ceta 4
5
22 Judpakups ceeTa 2
Bropoii cemecTp
23 5 Ionspusamus ceera 2
24 TennoBoe m3imygenne 4
25 Bremmnnit potoaddexr 2 OK-7,
26 6 Sddext Komrrrona 2 OIIK-3
27 ®oronsl. UMnynbe dortona. JlaBnenue ceeta 2
28 TopMO3HOE PEHTTEHOBCKOE M3IIYUYCHUE 2
29 7 Teopust aroma Pezepdopa-bopa 2 OK-7,
30 ATOMHBIE CHEKTPBI 2 OIIK-3
31 XapaxkTepuCTHIECKOE PEHTI€HOBCKOE U3Tyye- 2
HHE
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31 Bonnsr ie-bpoiinsg. CooTHOIIEHUE HEonpeie- 4
JIEHHOCTEH
32 Vpasuenue Ipenunrepa. YacTuis! B I0TEH- 4
npansHoi sve. Tynrensuslit g dexr.
33 KpanrtoBele unciia. MexaHu4eckuii 1 MarHuT- 2
HBI MOMEHTHI 2JekTpona. CIiMH 3JeKTpoHa
34 KraHTOBBIE CTATUCTHKY 2
35 TernoBsre cBolCTBA TBEPABIX TN 2
9. CAMOCTOJMTEJIBHASI PABOTA
Ne Ne pasyena Temarmka camocTosTenbHOMN paboThI Tpypo- OK, Komtpours
JIICTIUATUIA- €MKOCTh BBIITOTHEHUA
/1 (Oemanuzayus) MK
HBI (uac.) paboThI
1 Ompoc. Tec-
oK.7. | T8l Kou-
1-7 ITpopaGoTka IEKIHMOHHOTO MaTeprajia 49 OHK-% TPOJILHEIE pa-
60TEHI (K010~
KBUYMBI)
2 -
INonroroBxa K MpaKTHYECKUM 3aHs- OK-7, Tecrer, 1o
1-7 43 ManIHue 3a-
THSAM OIlK-3
JAHUS
3 y OK-7, | IIpoBepka
1-7 BrimonueHne qOMaHKX 3a0aHuH 33 OTK-3 | J13
4 [TpoBepka
17 IloaroroBka Kk KOHTPOJIBHBEIM paboTam 17 OK-7, KP, ouetika
¥ KOJUIOKBHYMaM OIK-3 | adectsa
BBIIIOJIHEH-
HBIX paboT
> Hoxaroroexa oT4éToB 110 JlabGoparop- OK-7, Onpoc. Tem.‘.'
1-7 52 3anmra oTué-
HBIM paboTam OIIK-3
TOB
6 Ompoc.
OK-7,
1-7 Ioaroroska ¥ cliada 3K3aMeHa 72 Onenxa 3a
OIIK-3
HK3aMEH
Hroro: 266 yacon
IIEPBBIY CEMECTP

Temnr gomamuux 3amanumii: 1. Kunematnka matepuansHoil Touky; Junamuka abcomoT-
HO TBEPJOTO Tena; 2. 3aKOHBI COXpaHeHMS B MexaHuke; 3. TepMomuHamuka, DuTponus. Bropoe
Hauajgo tepmoauHamuku; 4.3axkon Kymona; 5. Hampsx€HHOCTH dNEKTPHYECKOTO IIOJIS;
6. Ilorernman u pabora osuextpuueckoro moist; 7. [locTosHHBIA 3IEKTpUYECKHH TOK;
8. Maruutocratuka; 9. JIBmxenue 3apsiioB 1 TOKOB B MarHuTHoM 1ojte; 10, DnekTtpomarsuTHas
uaaykous; 11. Konebanus u Bonuer; 12. Untepdepennus cera; 13. {udpaxuus ceera.

Temsr 1 1 2 koHTpOIBLHBIX pador: 1. «Mexannkay, «Monexynspraas puzuxa u TepMoIu-
HaMHuKa», «DIeKTpocTaTuKay. 2. « DIeKTPHIECKHA TOKY, «DnekrpoMarneTusmy, «Konebanus u
BOJIHBI», «OnTukay.

Tempbl 1-ro u 2-ro kommokBuyMoB: 1. «Mexanukay, «MonekyspHas Qu3nka 1 TEpMO-
JUHAMUKAY, «3IeKTpocTaTHKay, « DIEKTpHUecKuit Toky; 2. «nekrpomaraeTusmy, «Kosnebanus
¥ BOJIHBI.
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BTOPOI CEMECTP

Temst pgomammux 3agasmii: 1. [lonspusamms  csera; 2. TemnmoBoe m3nyudenue;
3. Buemnuit Qoroadpdexr. Dddexr Komnrona; 4. AToOMHBIE U PEHTTEHOBCKHME CIEKTDBI;
5. KopriyckynsipHble ¥ BOJIHOBBIE CBOHCTBa MMKpodacTHil, 6. COOTHOIIEHUE HEOIPENCIEHHO-
creif; 7. YpaBuenue [llpénunrepa; 8. KBantoBele ducna; 9. KBaHTOBBIE CTATHCTHKH JUIS DJIEK-
TPOHOB B METAJLIAX.

Temmul 1 1 2 kourpossubix pabor: 1. «TermnoBoe u3nyuenuey», «KopmycKynsapHbIE ¥ BOJI-
HOBEIE CBOMCTBa MHKpodacTHI», «Pm3mka aromay; 2. «KBaHTOBas MexaHmKa», «KBaHTOBEIE
CTaTUCTUKI .

Tembl 1-ro u 2-ro wosutoxkBHymMoB: 1. «TemnoBoe uziydyeHuey, «KopmycKymnsapaele U
BOJIHOBEIE CBOMCTBA MHUKpOYAcTHID»; 2. «Pu3uxa aromar, «KBaHTOBas Mexanuka», «KsanTosble
CTaTUCTHKHY.

10. IPUMEPHASI TEMATHKA KYPCOBBIX IPOEKTOB (PABOT)

He npenycmoTrpeno yueOHBIM MIIaHOM

11. BAJUIBHO-PEMTUHIT'OBASI CHCTEMA

OcymectBnsiercst B cooTBeTcTBHE ¢ IlosioKeHHEeM 0 MOpSAKe HCIOJbL30BAHMS peiiTHH-
roBoii cHCTEMBI /IUIs OLIEHKH YCHeBAEMOCTH CTYAeHTOB (1IpHKka3 pexropa 25.02.2010 Ne 1902)
¥ OCHOBaHa Ha OaJTbHO-PEHTHHTOBOM CHCTEME OLICHKH yCIIeBaeMOCTH, AeficTBytomei ¢ 2009 .,
KOTOpasl BKJIIIOYAET TEKYyIIUH KOHTPOJH BBUIOIHEHUS HIEMEHTOB 00bEMa NUCHUILIMHEI IO 3JjIe-
MEHTaM KOHTPOJIS ¢ HOABEACHUEM TEKYIIEero peiTHHTa.

o mucnunnune «Pu3nKa» IPOBEACHUE 3K3aMEHA B IIEPBOM U BTOPOM CEMECTPE ABJISCTCA
obs3arensHpM. [Ipu aToM GayuibHast oneHka B cooTHomeHuu 70/30 pacnpenensiercs Ha 1Be CO-
CTaBJSIOMIAE: CEMECTPOBYIO M dK3aMeHaruoHHyio. T.e. 70 6auioB MOXKHO IIOJIyYHTb 33 TEKy-
yio paboTy B cemecTpe, a 30 6a1oB — 3a OTBETHI HA IK3aMEHE.

JUI CTEMYyIMpPOBaHUS INTAHOMEPHOCTH PabOTHI CTYJNEHTa B CEMECTPE BBEIEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPHIH NpuMeHseTcss (CYMMHpPYETCs) TOIBKO AT CTyAEHTOB, O6€3 omo3ja-
HUH OTYNTHIBAIOLIMXCS 110 IPOMEXKYTOYHBIM 3JIEMEHTaM KOHTPOJIS (TECTHI, IpaKTHJecKue pabo-
ThI, KOJJIOKBUYMBI).

Ha npoTsDKeHMM BCero ceMecTpa TeKyIas yCIeBaeMOCTh OIEHMBAETCs TOIBKO B Oauiax
HapacTalOMXM UTOTOM, B TOM UHCJIE ¥ pe3yJIbTaThl KOHTPOJIBHBIX TOYEK.

Texymuit KOHTPOJIL U3YUEHHUs JUCIMIUIMHBI B KaXKIOM CEMECTPE COCTOUT M3 CIIEHYIOIIUX
BUJIOB:

— KOHTPOJIb 32 YCBOCHHEM TEOPETHYECKOTO MaTepualia — MpoBeJcHue 4 MUCEMEHHBIX KOH-
TPOJIBHBIX paboT M KOJUIOKBUYMOB;

— KOHTPOJTH 33 TPaBHJIGHBIM BBIIIOTHEHUEM MPAKTHYECKUX paboT — NpoBeIeHHE Ha IIpaK-
THYECKUX 3aHATHAX 7 — 14 TecTos;

— KOHTPOJIb 32 BHIIOJHEHUEM J1a00paToOpHBIX paboT.

ITo pe3ynpraTaM TEKYINETo KOHTpOJIL (GOpPMUpPYETCs JOMYCK CTyAeHTa K MTOTOBOMY KOH-
TPOJIIO — BK3aMeHY IO JUCHUILUIAHE. DK3aMEH OCYIIECTBIAECTCA B BHJEC Ompoca IO TEOpeTHUe-
CKO# yacTyu OUCITUIIINHEL

B cocraBe CyMMBI (GaUIOB, MOAYYEHHON CTYICHTOM IO JMCIHIIIMHE, 3aKaHIHBAIOIICHCS
HK3aMEHOM, SK3aMEHAIIMOHHAs COCTABIIIOMAs I0JDKHA OBITH He MeHee 10 Garos. B mpoTHBHOM
CITyvae 3K3aMEH CUMTAETCsl HE CIAHHbIM, CTYAeHT B yeraHoBlieHHOM B TYCYP nopsanke o6s3an
ero nepecaarth. [Ipy HeyIOBIETBOPUTENBHOM c/iade dKk3aMeHa (MeHbIe 10 6a110B) WM HesBKe
CTY/IEHTa Ha 9K3aMeH SK3aMeHaIlMOHHAast COCTaBIIIONIas mpupaBHuBaeTcs K Hy o (0).

TMo mucnummne «®uzuka» OpoBeeHne dk3amena B 1 1 2 ceMecTpax sBIsIeTCs 00s3aTeib-
HBIM. DK3aMEHAMOHHEIN GHIIET CONEPIKUT TpU Borpoca. MakcuMaibHas OLEHKA 33 KOKIbIH BO-
npoc coctaBisieT 10 6amios. MakcuManbHas 5K3aMeHalMOHHAs OIIEHKA COCTaBIIACT 30 6amnos.
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B Tabnune 11.1. comepxwutcs npuMep pacmpenesieHus 0ayuIoB I AUCIMILIMHBL «Du3u-

Ka» B TCUCHHUH IIEPBOI'0 ceMecTpa 1 BTOPOTro CEMECTPOB, 3aBEPINAIOIIUXCA DK3aMEHOM.

Tabmuna 11.1. Pacupenenenne 6anios B IEPBOM U BTOPOM CEMECTPAX M3yUeHHs QU3HKU

. . | MaxcumansuabIi
MaxcumanbHpI | MakcuMabHBINA
N Oasut 3a nepuon
OnemMenTs! yueOHOM nes- Oami c Hawana | Oan 3a nmepuon vencny 2 KT u Beero 3a
TENBHOCTH cemecTpa 10 mexay 1 KT u2 Ay | ceMecTp
KOHIIOM CEMECT-
nmarsr 1 KT KT
pa
ITocemenue 3ansaruit 1 1 1 3
Jomamaue 3aganus 5 5 5 15
KonTtponsHbIie paboTs HA 6 6 12
OPAKTHIECKUX 3aHITHIX
Brinosinenue naboparop-
HBIX paboT U 3aIllyTa OTYe- 9 9 7 25
TOB
KomnnokBrymbl 6 6 12
KomrmonenT cBoeBpemeH- 1 1 1 3
HOCTH
Hroro makcumymM 3a me-
v 22 22 26 70
pHOJI;
Craya nx3aMeHa 30
Hapacrawomum nrorom 22 44 70 100
Tabnuna 11.2. Iepecuer 6aiuioB B OLIEHKHM 33 KOHTPOJBHBIE TOUKA
bajuisl Ha JJaTy KOHTPOJBHOM TOUKH Onenka
He menee 90% ot MakcumansHoO# cymMmbl Ha iaty KT 5
Ot 70% 510 89% ot MaxcumanbHOM cymmel Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMMb! Ha gary KT 3
Menee 60% oT MakcuMansHOM cymMMsl Ha naty KT 2

[peobpa3oBanue cymMMBl GalUIOB B TPAAHIMOHHYIO OICHKY ¥ B MEKAYHAPOIHYIO OyKBEH-
HyIO oleHKY (Tabmmia 11.3) mpoucxoauT oJuH pa3 B KOHIIE CEMECTpPa TOJBKO IIOCJE MOoABEIe-
HHS UTOTOB M3yUECHUS TUCHUTLTNHEI «DU3MKay, T.€. MOCHe YCHEITHON clauyl SK3aMeHa:

Tabmana 11.3. TlepecueT uToroBoit cyMmsl 6a/UI0B B TPAAUIMOHHYIO M MEXKIYHAPOIHYIO
OLICHKY

Onenxka (I'0OC) HroroBas cymma 6aiios,
YYUTHIBAET YCHEITHO

CIAHHBIA SK3aMEH

Onenxka (ECTS)

5 (oTAM4HO) 90-100 A (oTIMUHO)
85-89 B (ouenp xoponio)

4 (xoporio) 7584 C (xopo1mo)
70-74
5560 D (ymoBneTBOpHUTENLHO)

3 (yAOBIETBOPHTCIIHHO) 60—64 E (1ocpeicTBEHHO)

2 (HEyIOBJIETBOPUTENIHHO) Hwmxe 60 6amnos F (1ey1oBIE€TBOPHTEILHO)
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12. YYEBHO-METOJMYECKOE M MH®OPMAIIMOHHOE OBEC-
NEYEHUE TACTUATIINHEI

12.1. OcHoBHasi JuTEpaTypa:
1. Cagenner U.B. Kypc obmeit ¢puznku: yueGHoe noco6He Juist BTy30B: B 3 1. — 7-e u3n,
crepeotut. — CII6.: Jlans, 2007.
T. 1: Mexanuxa. Monexysipaas ¢pusuka. — 432 c. (B 6ubmioreke — 155 3x3.).
T. 2: OnexrpruectBo 1 MaraetusM. Bomasl. Onrruka. — 496 ¢. (B 6ubmuoreke — 148 9k3.).
T. 3: KBauroBas ontrka. Aromuas ¢pusuka. Pusuka TBEpAOro Tena. Gusuka aToMHOT0
A1pa U 3NeMeHTapHBIX YacTull. — 317 c. (B 6ubmuoreke — 151 »k3.).

2. @pum C.3., Tumopesa A.B. Kype obmeit ¢pusuxu. B 3-x T1. [DnmekTponnsii pecype] —
CII6.: Jlans, 2009.

T. 1: Ousndeckue ocHOBH MexaHUKU. Moutekyrsipraas pusuka. Konebanus u BOJIHBL —
13-e u3n., crepeotnir. — CII6.: Jlans, 2009. — 480 c. Pexxum noctyna on-line ¢ xomib-
torepoB TYCVP: htip://e.Janbook.com/books/element.php?pll cid=25&pll id=416.

T. 2: DnexTprudeckue M 3IEKTpOMarHeTH4YeCKue sSBieHusA. — 12-e H31., CTEpEeoTHI. —
CII6.: Jlams, 2009. —528 c. Pexwmm noctyma on-line ¢ xommsiotepo TYCYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=418.

T. 3: OnTuxa. Atomuas ¢pusuka. — 10-e u3x., crepeotrn. — CII6.: Jlans, 2009. — 656 c.
Pexxum JocTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.

3. 3ucman I'.A., Tomec O.M. Kypc obmeit ¢usuxu. B 3-x t1. [OnexrponsbIi pecype] —
CI16.: Jlaus, 2007.

T. 1: Mexanuxa. Monexynsipras ¢usuka. Konebanus u BosnsbL. — 7-e u3g. — 352 c. Pe-
KM JOCTyma on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=505.
T. 2: OnexTpuuecTBO U MarHeTU3M. — 7-¢ u31. — 352 ¢. Pexum gocryna on-line ¢ xom-
netotepoB TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151.
T. 3: Ontuxa. @u3pka aToMOB U MoJIeKyJ. DU3uKa aTOMHOTO s/ipa ¥ MUKPOYACTHI. —
6-em3n. —512c¢c. Pexum joctyma on-line ¢ xommeiorepoB TYCVYP:
http://e.Janbook.com/books/element.php?pll cid=25&pl1 id=508.
12.2. lonmosimuTebHAS JHTEPATYpa:

1. Casenser U.B. COopHHK BOIIPOCOB U 3aad 1o obmelt ¢pusuke. [DnekTporHbIH pecype] —
5-¢ w3p., crepeormn. —CII6.: Jlamp, 2016. — 292c. Pexum poctyma on-line:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=71766 ¢ xommeioTepos TYCVYP.

2. UponoB N.E. Mexanuka. OcHOBHEIE 3aKOHEL — 8- m3., cTepeotun. — M.: BUHOM. Jla-
6oparopus 3aanui, 2006. — 309 c. (B 6ubnuorexe — 99 3k3.).

3. Uponos U.E. ®uznka makpocucteM. OCHOBHEBIE 3aKOHBL. — 3-€ U3]., crepeoTHil. — M.: BU-
HOM. JlaGoparopust 3uanuit, 2006. — 207 c. (B 6ubmuorexe — 50 3k3.).

4. Uponos N.E. Dnexrpomarserusm. OCHOBHbIE 3aKOHBL Y4eOHOe 1ocobue Uist BY30B. — 5-€
u3z. — M.: BUHOM. JlaGoparopus 3Hauuit, 2006. — 319 c. (B 6ubmmotexe — 101 sk3.).

5. Uponos LE. BonzoBsble npornecchl. OCHOBHBIE 3aKOHEL y4eGHOe nocobue. — 3-¢ u3i1. — M.
BUHOM. Jla6oparopus 3nanuii, 2006. — 263 c. (B 6ubmuoreke — 100 3k3.).

6. Uponos W.E. Ksanrosas ¢usnka. OCHOBHBIC 3aKOHBL: Y4eOHOE TOCOOHE /I BY30B. — 2-€
u3L., o1 — M.: BUHOM. JlaGoparopus 3uanwuit, 2004. — 256 c. (B 6ubmuorexe — 100 5x3.).

7. Uponos M.E. 3anaun no obmiei pusuxe: YuebHOe mocobue ans BY30B. — 7-¢ U3/, CTe-
peotun. — M.: BUHOM. JlaGoparopust 3uauuii, 2007. — 431 c. (B 6ubauorexe — 496 Kk3.).

8. Uepros A.I'., BopoGséB A.A. 3amaunuk 1o ¢usmke: Yde6HOE II0COOHE It BTY30B. — 8-¢
U3, mepepab. u gor.— M.: ®usmariurt, 2007. — 640 c. (B 6ubmuorteke — 99 3k3.).

9. Bonskermreita B.C. C6opruk 3ana4 o obuemy xypey ¢usukn: YuebHOE mocobue mist
BTY30B. — 12-¢ u3jt., ucmp. — M.: Hayxa, 1990. — 396 c. (B 6ubymorexe — 148 3x3.).
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10. Kozpipes A. B. Kypc nexnuit no ¢pusuxe: YueGauk. — Tomck: TYCVYP, 2007. —421 c. (B
oubrmoreke — 697 3K3.).

11. Kananmwukos H.II., Koxesnuxos H.M. ®usuka. MarepHer-tecTupoBanue 0a30BbIX 3HAHUH.
[Onexrponnsti pecypc] —1-e m3n. —CII6.: Jlamp, 2009. —160c. Pexum pocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172 ¢ xommbrotepoB TYCVYP.

12. JlozoBckuiit B.H. Kypc ¢usuxu. B 2-x TT. [OnekTpoHHBIA pecype] — 6-¢ u3A., Mcp. U
nor. — C116.: Jlans, 2009,

T. 1: Ousndeckre 0CHOBBI MEXAHWKH. DJIEKTPHYECTBO M MaraeTH3Mm. Pusnka Koseda-
HEd u BomH. —576c¢. Pexum gnocryma on-line ¢ xommeiotepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll 1d=236.
T. 2: KsanroBas ¢usuka. Ctarucruueckas ¢pusmka u TepMmoauHamuka. CoBpeMEeHHas
¢usmueckas kaprusa mupa. — 608 c. Pexxum mocryna on-line ¢ kommerorepos TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239.
13. CaBenpes ML.B. Kypc obimeit puzuxu. B 3-x Tr. [Dnexrponnsii pecype] — CII6.: Jlaus, 2011.
T. 1: Mexanuka. Monekynsapras ¢usmka. — 11-e wm3m., crepeotun. — CII6.:
Jlans, 2011. -432¢. Pexmm gocrynma on-line ¢ xommeiotepoB TYCYP:
http://e.lanbook.com/bogoks/element.php?pll cid=25&pll_id=2038.
T. 2: Onexrpuduectso u Maraetu3M. Bonubl. Ontuka. — 11-e u3pn., crepeorun. — CI16.:
Jlanp, 2011. —496c. Pexum poctyma on-line ¢ xommeiotepos TYCYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pl1_id=2039.
T. 3: KBanroBas onrtuka. AToMHas ¢u3nka. Ousrka TBEPOro Teina. CPU3nuKa aTOMHOIO
Apa U dJIeMEHTapHbIX Jactul. — 10-e m3a., crepeorun. — CII6.: Jlans, 2011. — 320 c.
Pexxum Jocryna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2040.
12.3. Y4yebno-meTonueckue moco0us H NporpaMMHoe obecneuenne

1. Yuebno-memoouueckue nocobua Ona nPpAKmMU4ecKux 3aHAMUNL U CAMOCHOAMETbHOU
pabomel [ DNeKTPOHHEIH pecypc):

2.1. Uyxkos IO.I1. PaboTa u sHeprusa. 3akoHBI COXpaHEHHs B MEXaHUKe: COOPHHK
3ana4 i npakTudeckux 3aHatuil. — Tomck: TYCVYP, 2010. — 24 ¢. Pexum ocryma ¢Bo-
OGoaubIi A ckauuBaHud: hitp://edu.tusur.ru/training/publications/1100.

2.2, JIsann A.B., MarazuaaukoB A.JL., Tposu JL.A. Monekyispuas ¢usuxa: Coop-
HHUK TE€CTOBBIX BOIPOCOB Ul CAMOCTOATENBHON paboThl M JUIA MPaKTHICCKUX 3aHATHHA. —
2009. 30c. Pexum JIOCTyIIa CcBOOOTHBIH TUIS CKaunBaHUSL:
http://edu.tusur.ru/training/publications/1234.

2.3. Jlaamn A.B., Marazunsukos A.JI., Opnosckas JI.B. Tepmonuaamuxa. Yacts 1:
COopHEK TECTOBBIX BOIIPOCOB JJIS CAMOCTOSTENHHON paGoThl M A/ MPAKTHYCCKUX 3aHs;-
tait. -  2009. 43¢, Pexum  goctyma  cBOCOAHBIA  UIT  CKAYHBAHHS:
http://edu.tusur.ru/training/publications/1235.

2.4.T'aneeBa AWM., Jlaumn A.B., Marasuramnkos A.JI. Tepmojunamuka. Yacts 2:
COopHMK TECTOBHIX BOIIPOCOB JUTS CAMOCTOATEIBHON paGoTh! M ISl IPAKTHYSCKUX 3aH:d-
TUH. - 2010. 22 ¢, Pexum  moctyma  cBOOOAHBIH — ANiA  CKaUMBaHMA:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuit 10.A. BonroBas ontuka: Meroamdaeckoe mocodue. COOpHUK Tec-
TOBBIX BompocoB. —2009. 24 c¢. Pexum pocryma cBOOOIHBIM I CKAYMBaHUSL:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos I0.I1. DnemenTsl aroMHOH (HU3UMKHA M KBAHTOBOM MEXaHMKH: Y4eOHO-
MeToandeckoe mocobue. COOpHHMK TecTOBBIX BompocoB. — Tomck: TYCVYP, 2011. - 68 c.
Pexnm JOCTyIIa CBOOOIHBIN bif) i1 CKAYMBaXHL
http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouseckue nocobusn 014 66INOJIHEHUA NAOOPAMOPHBIX PAOOmM | DIEKTPOH-
HEIA pecypel:
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3.1. bypnosunun B.A., Tposa JI.A. Jlunamnka masitHrka O0epOexa: Meronmdeckne
ykazaHus K JlaboparopHoii pabote. — 2007. 13 c. Pexxum nocryna cBoGOHBIHM I CKavud-
BaHMA: hitp://edu.tusur.ru/training/publications/918.

3.2. bypmosunue B.A., Tposn JILA. Kusemaruka paBHOYCKOPEHHOrO BpallCHUS:
Meromuueckue ykasanus Kk naboparopHoit pabote. —2012. 13 c. Pexxum mgoctyna cBobox-
HeI Mg ckaunBaHus: http://edu.tusur.ru/training/publications/923.

3.3. bypauesckuil I0.A. M3yuenue cCBOMCTB IUANEKTPHUKOB B IIOJNE ILIOCKOTO KOH-
neHcaropa: Meronuueckue ykasanus K jgaboparoproii pabore. —2012. 15 ¢. Pexunm oc-
Tyna cBoGOMHBIN ISl ckauMBanys: http://edu.tusur.ru/training/publications/873.

3.4. IBanoBa E. B. M3yuenne MarHUTHOTO TOJII KPYroBOro Toka: Meroxuwdeckue
ykazanus K jabopatoproii padore. —2007. 12 c. Pexxum gocTyna cBoOOHBIN IS CKavU-
BaHus: http://edu.tusur.ru/training/publications/863.

3.5. Bypauesckuii JO.A. Onpeznenernne yaeasHOro 3apsia 3J1eKTPOHa METOXOM Mar-
HeTpoHa: MeTonuueckue ykaszanusd K saboparopHoit pabore. — 2011, 14 c. Pexxwum gocrymna
IUI CTYZeHTOB, coTpyanukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosunuu B.A., Tposu JI.A. zyuenne 3aryxaromux 3JIeKTPOMAarHUTHEIX KO-
nebanmil: MeToauyeckne ykasaHus K jgaboparopHoit pabote. — 2007. 14 ¢. Pexxum nocty-
na cBOOOMHBIN [yis ckaunBaHus: http://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JL.B. Uzyuenne uaTepdepeHninn Ta3epHOro u3nydeHus: Meroauye-
CKHME¢ yKazaHHsi K JaboparopHoil pabote. —2010. 9 c. Pexxum mocrymna cBOOONHBIA IUIS
ckauMBaHysL: http://edu.tusur.ru/training/publications/911.

3.8. ®emopos M. B., bypnosunun B. A. Buemnuii potosddexr. Mzydenne 3axona
CroneroBa u nposepka Gopmyitel DitHmTeliHa: Meroaudyeckue yka3zaHus K 1abopaTopHOi
pabdore. — 2009. 11 c¢. Pexum Jgocryma cBOOOAHBIA IS CKAYMBAHUSL:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapos H.A., Kupminos A.M. HccnenoBanme cnekrpa aroma Bogopona: Me-
TOJHYECKHIE yKa3aHus K JlabopaTopHoii padore. —2011. 18 c. Pexxum moctyna cBoOGOAHBIHA
JUIsl cKaumBaHud: hitp://edu.tusur.ru/training/publications/917.

3. KomMuproTepHble IporpaMMbl MOJIENUPOBAHNS HEKOTOPHIX (H3uYecKuX sABIICHUU B J1abo-
PaTOPHOM IPaKTUKyMe.

13. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCIU-
IIMHbBI

s obecrnedenns yTeHUA Kypea JISKOUM MCHONB3YETCs CIEIHaIbHAs JIEKITHOHHAS ayau-
Topus Kadeapsl ¢pusuku (230 ayn. ©IT), ocHAMEHHAS MyILTAMEIURHBIM IIPOEKTOPOM, KOM-
IBIOTEPOM M 9KpaHamu. J{ns obecniedenus nabopaToOpHBIX paboT Mo QH3HMKe HCIONB3YIOTCA 6
CIENUATM3MPOBAHHBIX (TI0J PA3IMYHEIC Pa3JeNbl Kypea) Jraboparopun Kadeapbl QU3NKH, OCHa-
MEHHBIE COOTBETCTBYIOIMUMH a00OpaTOPHEIMH YCTAaHOBKAMH, MAKETAMM, CTEHAAMH M KOMIIBIO-
TEpHBIM 000PYIOBAHUEM.

14. METOAUYECKUE PEKOMEHJIAIIUU IO OPrAHM3AIIMU
M3YYEHUS TN CHUATTIVHBI

O6nEM 9acoB, IPeTyCMOTPEHHBIX Y4eOHBIM IUIAHOM YIS H3y9eHHs Kypca (H3MKH, HE Io-
3BOJISIET PACKPBITH B, JIEKIMAX IOAPOOHO U riryboko Marepuai. [Tosromy mpu peanuzanum mpo-
IPaMMBI CTYICHTHI JOJUKHEI JJOCTATOYHO MHOTO paboTaTh CaMOCTOATENILHO KaK IIPH MIOBTOPEHUH
JEKIMOHHOTO MaTepHalia, TaK M IOJrOTOBKE K IIPAKTHIECKHM, Tab0paTOPHBIM U KOHTPOIBHBIM
sansTHaAM. s obecredenus 3QGHEKTHBHOrO YCBOEHHUS CTYAEHTAMH MATepPHANOB MHCIHIITHHEL
HEOOXOUMO Ha TEPBOM 3aHATHH 0OECHEUYUTh UX CIIMCKOM BOIPOCOB, HOMIEKAIIMX H3YUCHHIO,
CHHCKOM OCHOBHOM M AOTIOJIHMTENLHOM JIMTEPATYPhI VIS CAMOCTOATENBHOH PaboTEL

JJIs TeKyIero KOHTpONs yCIEBAeMOCTH M IPOMEXYTOUHOM aTTeCTAIlHH HCIIOJIb3yETCs
TECTOBBIM KOHTPOJIL 3HAHMMA.

Ha nexumsx Heo6xomamo obpammars BHAMAHKE Ha OCOGEHHOCTH IPHUMEHEHAS paccmarpuBae-
MOro MaTepHana B OCJENYIOmUX Kypeax, a Taioke B Oy/ymiei npodeccHORANLHOM JeATebHOCTY.
i _ : i
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Mpunoxenue 1

DenepanbHOE TOCYAapCTBEHHOE OIO/DKETHOE 00pa30BaTeIbHOE YIPEKICHHUE BLICIIETO
npodeccuoHaNBHOTO 00pa3oOBaHMs

«TOMCKUU TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM VITPABJIEHUS 1
PATMOSJIEKTPOHUKW » (TYCVYP)

JYTBEPXIAIO,
Hpopekfop ?o yueOHoi pabore
o 1. E. Tposn
«_» 2016t

®OH/JI OLEHOYHBIX CPEACTB IO YYEBHOM ANCIMTIIAHE
(IIPAKTHKE)

DOuzuka

YpoBeHn ocHOBHON 06pa3oBaTeILHOM HPOrpaMMbI HakanaBpuar

Hanpasnenue nogrotosiu _11.03.02 — VH)OKOMMYHUKAHOHHEIE TEXHOJIOIMM H CHCTEMBI CBA3H

THpodumn IudpoBoe TenepaanoBenianue

Dopma o6yueHUA o4gHas

®akynbTeT Pammorexanyeckuii

Kadenpa TV (TeneBuyienus v vipapiIcHUs)

Kype(b) 1 Cemectrp(e1) 1,2
Yuebubiit mian nabopa 2016 rona v mOCHENVIOWHX JIET
3auer ceMecTp

JK3ameH 1,2  cemectp

Tomexr 2016
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1 Bsezenue

®onn onenounbx cpescts (OOC) apnsieTcs npuIoxeHreM K pabodeit IporpaMMe JUCHUIIHHBL
(IpakTHKH) ¥ HpexcTaBisier co0OM  COBOKYIHOCTH KOHTPOJBHO-M3MEPHTENBHEIX MATepPHAJIOB
(TumoBble 3amaum (3amaHUS), KOHTPOJIBHBIC pabOThbI, TECTHI M AP.) ¥ METONOB HX HCHOIB30BAHUS,
IpEeIHasHaYCHHBIX JUIL HU3MEPEHMsI YPOBHS IOCTWDKEHHS CTYACHTOM YCTAHOBJICHHBIX pPE3yJIFTAaTOB
oByuenwus.

®OC mo aucnummHe (IPaAKTHKE) HCIHONB3YeTCS MPH IPOBEACHHHM TEKYINEro KOHTPOJISL
YCIIEBAEMOCTH U IPOMEIKYTOYHOM arTecTalliy CTY/IEHTOB.

Ilepeuens 3aKkpeIIcHHBIX 33 AUCIUIUITHOMN (IIPAKTUKOM ) KOMIETEHIINI IpHBeAeH B Tabmune 1.

Tabnuua 1 - Ilepedens 3aKpeNICHHBIX 32 MHCIMIIIHHOM KOMIIETeHI{H

Kon DopmyanpoBKa KOMIIETEHIIHH Jtanbl GOPMHUPOBAHHST KOMIIETEHINHH
OK-7 crioco0HOCTE K camoopranm3anuu | 1. JIoKeH 3HaTs OCHOBHBIE CIIOCOOBI
1 caMmo00pa30oBaHHUIO CaMOOpraHH3alNH M caM000pa3oBaHMsL.

2. Jlo;mkeH yMETh MCIIONIb30BaTh CAMOCTOATENHHO
HOJy4YEeHHBIE 3HAHUS PH OOBACHEHUH
Pe3yNbTaToB SKCIEPHMEHTOB, IPUMEHSITE 3HAHUS
B obJacT GpU3HUKH IS OCBOCHUS

obmenpogeccnoHaTbHBIX TUCITUTUIHH U
penreHust pohecCHOHANBHEIX 3a/1ad.

3. JlolDkeH BIIaieTh HABBIKAMH
CaMOCTOSATENHHOTO HCIIONH30BaHHS HCTOUHHKOB
oJIyuyeHust HHOOPMAIUH B HETUIINIHEIX

CUTYAIHAX.

OIIK-3 CIIOCOGHOCTD BIAAETh OCHOBHBIMHK | 1. JIOJDKEH 3HATEL OCHOBHEIE CIIOCOOBI H CPEICTRA
MEeTOJIaMH, CITIOCO6aMH K IIOJIyYEHUSI, XpaHEeHHst U epepaboTKu
CpeICTBAMU HOTYyYCHUS, rH(popManuu (TEKCTOBBIE U rpapuIecKue
XpaHeHus, nepepaboTKu PENAKTOPEI, IPOrpaMMEl 151 00paboTKH
uapopmanum JAHHBIX).

2. JIOJDKEH YMETh MCIOJIB30BATh CPEJICTRA
IIOJIyYEHUSsI, XpaHSHH U TiepepaboTKu

HHQOPMAIIUH I HATMCAHUSI OTUETOB 110
naboparopusiM paboraM. Vcons3oBarh
IPOTrpaMMBI 00pabOTKHU U IPeICTABIICHHA
PE3YABTATOB.

3. JloyokeH BianeThb

HaBBIKAMH OCHOBHBIX IPUEMOB 00paboTKH
9KCICPUMEHTAIBHBIX JaHHBIX.
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1 Kovnerenmug OK-7

3

2  Peaswusamusi KOMOeTEHIHI

OK-7: ciocobHOCTH K CAMOOPTAHH3ANUE H caMO00PAa30BAHMIO.

Jis  dbopMmupoBaHMS KOMIETEHIMH HEOOXOAMMO OCYHIECTBHUTL psJi DTAIloB.

3ransl

bopMupOBaHHS KOMIIETCHINH, NPUMEHSIEMbIC JUIs 9TOTO BHIBI 32HITUN U KCHOJL3YeMbIe CPENCTBA
OIICHUBAHUS NpeAcTaBieHEI B Tabnmme 2.

Tabmiua 2— Itansl GopMHPOBAHKA KOMIIETEHIIUM M MCIIOIb3yeMbie CPEACTBA ONEHHBANMS

Cocras 3InaTh VYvern Baagern
HCIIONB30BATh
CaMOCTOSITENILHO
HOJyYeHHbIC 3HAHUS IPH | HABBIKAMH
OOBSICHEHUH PE3yNbTaTOB | CaMOCTOSITENILHOTO
OKCIIEPUMEHTOB, HCIIOJIL30BAHHS
OCHOBHEIE CIIOCOOBI
IPUMEHATH 3HAHHS B HCTOYHHUKOB
Conep:xaHnye 3TANOB CaMOOPTaHM3alHH U
obnactu Gu3uKa It MOy UEHHS
caMo00pa3oBaHusL.
OCBOCHHS uHQOpPMAIUH B
obmenpodecCHOHaNbHE | HETHIIMYHBIX
X JIUCIUIUIMH ¥ PEHICHUS | CHTYaI[MsX.
Ipo(eCCHOHATIFHBIX
3a7ad.

Buner 3amsrmii

Jlexmmm;
[Ipaxtrueckue
3aHATHS,
CamocTosTenpHas
paboTa CTyIeHTOB

e JlaboparopHsre
paboThl;

e Brimonnenue
JIOMAIITHEeTo 3aJIaHus;

e (CamocrosTenpHas
paboTa cTyneHTOB

e JlaGoparopusie
paboTsl;

e DBpimonHeHue
JIOMAIITHEero
3aJJaHus,

e CamocTosTenbHas
paboTa CTyIeHTOB

Uenoab3yembie
CPeACTBA OICHHMBAHMS

Tecr;
KorTponsHas
pabora;
Konnokeuywm;
HNumBunyansHoe
3aJaHuC;
JK3aMeH.

e JlaGoparopHas
pabora;

e KoHncmexr
CaMOCTOATEIILHON
paboThl

e 3ammra
1ab0paTOPHBIX
pabor;

e OK3aMeH.
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4

O6mue XapaKTepUCTHKH [OKa3aTeel 1 KpHTEPHEB OIICHMBAHNS KOMIIETEHITHY Ha
BCEX JTallax IpUBEACHHI B Tabiuie 3.

Tabanna 3 — O6mize XapakTepHCTHKH MOKa3aTeN el U KPUTePHeB ONeHHBAHUS KOMIICTECHIINH 10

JITANAM

[oxazarenu u

3HaTh Ymerb Baaxersb
KPHTEPUH
O6manaer O6nanaer
(bakTHIECKUMU U J1ara30HoM
TEOPETHICCKIMHU HPaKTUIECKIX
. Kontpompyer pabory,
. 3HaHHAMH B yMEHuUH, TpeOyeMBbIx
O1iunHo (BhICOKHIT IIPOBOJIHUT OLEHKY,
npenesnax JUISL pa3BATHS
YPOBEHB) . COBEPIIEHCTBYET
H3yJ9aeMoii o0acTH | TBOpPYECKHUX .
. neficTBUs paboThI
C IIOHHMaHNeM peleHwit,
I'paHuUI abCcTparupoBaHUs
IPHMEHUMOCTH pobieM
Ob6nanaer Beper
3naeT (axTsel, JTAANa30HOM OTBETCTBEHHOCTE 3a
IPUHIHIIE, HPaKTHIECKIX 3aBEpIICHHE 337a9 B
Xopouo (6a30BbIii IIPOECCHI, O0IIHe YMEHHMH, TpeOyeMBIX | HCCIIeI0BaHMH,
YPOBECHB) IIOHATHS B JUTSL PELICHHS rpucrocabIuBacT CBOE
npeznenax OTIpeIeIICHHBIX IIOBEJICHUE K
n3ydaeMoi obmactu | mpoOiiem B obiactTh 00CTOSITENTECTBAM B
HICCIIECIOBAHMS pemeHnH IpodiieM
O6namaer
OCHOBHBIMH
Obnanaet
YroBJIETBOPUTEIHHO YMEHUAMH, Pa6otaer npu npsmMom
. 0a30BEIMH OOIIEMH
(noporoBbiii ypoBeHb) TpeOyeMBbIMH UL HabIIoneHun
3HAHUSIMHU
BBIIOIHEHMA

IIPOCTHIX 3a4a4

@dopMyaupoBKa MOKa3aTeneit M KPUTEPHEB OLCHUBAHMS JIAHHOM KOMIIETEHIUH IIPHUBEICHA B

Tabmuie 4.

Tabmuna 4 — [loxa3zaren B KPUTEPHH OLCHUBAHMS KOMIICTCHIUM Ha dTANax

Hoxazareau u

3HaTh YmeTh Biaagern
KpHTEPUHU
OriIu4H0 e CBOOOIHO BlaJieeT e CBOOONHO HaxomuTH | e crocobeH
(BBICOKHMIA SHAHVIMH O MIPUMEHSET METOBI PYKOBOJHTH
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ypoBeHB)

crocobax

penicHyst 3a1a4 B

MEXAUCHUITIMHAPHO

Xopomo (6azoBbii

caMOOprasu3aiuy u HE3HAKOMBIX 11 KOMaHIOM;
caMo00pa3oBaHys, CHTYaIHAX; ¢BOOOJHO BIAKEET
TIPENCTABISET yMeeT QU3UUECKH U pasHbIMH cLIOCOOaMH
crioco0b1 1 MareMaTHIeCKU CaMOpa3BUTHA K
Pe3yALTATHI BBIpAXaTh, 1 camMoo0pa3oBaHus
KCITIOJIE30BAHMS apryMeHTHPOBAaHO ’
pa3NIuYHBIX METOIOB JIOKa3BIBATH
camMo00pa30BaHusl; TIOJIOXKEHUS
000CHOBBIBAET IpeaMeTHOR 00macTH
BLIOOP METOZOB ISt 3HAHUS
pEICHUS
npodeccHoHanbHOR
3a7a4u
MOHUMACT
CaMOCTOATEIIBHO
BO3MOXHOCTH BCEX
noAOupaeT u
METO/OB
TOTOBHUT AJIS
caMo00pa3oBaHus U KPUTHYECKH
SKCIIEPHMEHTA
caMOOpraHu3ali; OCMBICITUBACT
Heo0xonuMoe
IMeeT Iybokoe HOJIyYEHHbIE 3HAHNS,
00Oopy/I0BaHMKE;

IpeIcTaBIeHuE O
IOJIOYKEHHAX
npeaMeTHOH obracTu

IPUMECHSICT METObI
peIueHUs 33449 B

KOMIICTEHTEH B
pasIUIHBIX
curyaiusx (pabora B

HE3HAKOMBIX
YPOBEHb) 3HAHHUS, MEKIUCIUTIIHHAPHO
CHUTYaITHsX; .
apryMeHTHPYET # xomaHze);
yMeeT KOPPEKTHO
BBIOOp METOAA BIIaJieeT pa3HbIMK
BBIPaXaTh U
peleHus 3a1a9H; ciocobamu
apryMEHTHPOBAHHO
COCTaBJIAET IUIaH IPEJICTABICHUS
000CHOBBIBATH
pelIeHHs 3a/a4H; uH(popMaImu
TIOJIOXKCHUS
rpaguaecKu .
npexMeTHON obnacTH
MILTIOCTPUPYET
3HAHUS
3anady
JIaeT OIpeNeNCHNs ymeeT paborarh co
OCHOBHBIX TTOHATHH; CIIPaBOYHOM
. BJIAJICET
BOCIIPOM3BOIUT JMTEpPaTypoil; .
TEPMHUHOJIOTHER
OCHOBHBIE HCIIONB3YET .
HpeMETHOH o0macTH
VYaosiaerBopuTe b TIOJICXKEH IS pubOopEI, AR
- “ >
1o (OporoBbIi HIpeMEeTHOM 00macTH yKa3aHHBIE B
CII0COOEH KOPPEKTHO
YPORBEHb) 3HAHUS; OTIHCaHUH
. HpENCTaBUTh 3HAHMS
pacIo3HaeT 1abopaTopHOH N
B MareMaTHJecKoi
buzndeckue paboTsl;
¢dopme
OOBEKTEI, yMeeT IPeiCTaBIATh

3HAET OCHOBHBIC

pe3yNbTarThl CBOEH
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METOB! PeIeHns
THTOBBIX 33129 U
YMEET MX IPUMEHSITh
HAa IIPaKTHKE

paboThl

2 - Komneremmusa OIK-3

OlIK-3: cnocobHOCTH BJIaXETH OCHOBHBLIMH METOHAMH, CHIOCO0AMH M CPEICTBAMM INOJIYYEHHS,

XpaHeHus, nepepabdorku uHdopMANIA.

I[JI}I (bOpMI/IPOBaHI/ISI KOMIICTCHIIUH HCOGXOILI/IMO OCYIICCTBUTL PpsAJl OTalloB.

Dransl

(OpMUPOBaHUs KOMIICTEHITUN, IPUMEHIEMbIC JUIS 3TOTO BHIIBI 3aHATHN M HCIOJIb3YEMbIE CPEACTBA
OICHUBAHU IIPEACTABJICHBI B TaOIHIE 5.

Taﬁ.mma 5—- Fransr (l)OpMHpOBaHI/Iﬂ KOMIICTCHITHHM ¥ HCIIOJIL3YEMBIC CPEACTBA OICHHMB AN

Bunn 3auarmii

® TIPaAKTHYCCKUC
3aHATHUSL.

e JlaGoparopusbie
paboTEhL;

Cocrasn 3uarh Ymers Baagerns
Crniocobbl
OCYIIECTBIICHUS
HIOUCKA, XpaHCHUS U Hcnonb3oBars cpencrsa
06paboTku HOJY4ICHUS MHPOpMAaIn.
THGOPMAIINH C Hcnons3osars
HCIIOJIE30BAHUEM TEKCTOBBIN pepaktop misi | HaBbikamu
OCHOBHBIX HaITHCaHUs OTYCTOB 10 o6paboTkn
Copeprxanue 3TaNoB .
BO3MOXHOCTEH naboparopHbM paboTaM. | 3KCHEPUMEHTAJIBHBIX
COBpEMEHHBIX Hcnonp3oBars PE3yIBTaToB.
TEKCTOBBIX PEJAKTOPOB | Iporpammy o0paboTKH U
¥ COBPEMEHHBIX HpeACTaBICHUS
nporpamMM oOpabOTKU U | Pe3yJIbETaToB.
HPEACTaBICHUS
nH}popManun
e Jlexmum,

e JlaGoparopHbie

e jaboparopHbIC e CamocrosTenbHas paboTEhL.
paboTsr; paboTa CTyICHTOB.
Henoanszyembie e Tecr, e JlaGoparopHsle e 3amura
CpeACTBA OLCHMBAHUA | ¢  ycTHas Oecena; paboTsL; 71a00paToOPHBIX
® DSK3aMeEH. e Koncmexr pabor.
CaMOCTOATEIIbHON
paboTEL.
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Obmue xapaKTepUCTHKH ITOKa3aTeNIeH U KPUTEPUEB ONCHUBAHMS KOMITETCHIIMK Ha
BCEX dTallaX MPHBEACHEI B Tabmure 6.

Tadmuma 6 — O6mue XapaxkTepHCTHKH MOKA3ATeel M KPHTEPHEB OLeHUBAHUS KOMIICTEHIINH 110

ITANAM

- [loxazarenu u

£

TIPOCTHIX 3a4a4

3HaTL VYMers Baagers
KPHUTEPHH
Qb6nanaer O06namaer
haxTHIECKUMH H JMaIa3’oHoM
TEOPETHUCCKMMHE [IPAKTHYE CKHX
. Kontpomupyet pabory,
. SHAHWSMU B YMEHHUH, TpeOyeMbIX
Ornuuno (BHICOKHIA IIPOBOAMT OLEHKY,
npenenax TSI pa3sBUTHUS
YPOBEHb) . COBEPIIEHCTBYET
H3yJacMoi 00MacTu | TBOPYECKHX .
. JeiicTBus paboTh
C IOHUMaHHUEM peleHmii,
TpaHMII abcTparupoBaHus
IPAMEHUMOCTHI npobnem
Obnanaer Beper
3HaeT (QaxTel, JINana3oHoM OTBETCTBEHHOCTH 32
HPHHITUIIE, PaKTHYE CKAX 3aBEpIICHHUE 33/1a4 B
Xopomio (6azoBbii IIPOLIECCHI, 001IHe YMEHHUH, TpeOyeMbIX | HCCIEIOBAHMH,
ypoBeHs) TIOHSITHS B JUISL peIICHUsT npucnocabiauBaeT cBoe
npenenax OIIpe/IeTICHHBIX IIOBEJICHHE K
u3ydaeMoit obnacti | mpoOiieM B o0nacTu 00CTOATENHCTBAM B
HCCIIENOBaAHUS pemeHnu mpodiaeM
Ob6nanaer
OCHOBHBIMHU
Obnanaer
YoBJIeTBOPUTEIBLHO YMEHHSMH, PaGoraer npu npsiMom
. 0a30BBIMH OOIIUMHU
(moporoBuIii ypoBeHb) TpeOyeMbIMHE IS HabIoeHUM
3HAHVSMH
BBINIOJHECHHUS
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Tabauna 7 — HokazaTean u KPpHTCPHH OLCHUBAHUS KOMIICTCHIIMM HA 3TANAX

Iloxazarenu n

3HaThH YMmeTh Baangers
KpHTEPHH
CrobomHo
cBOOOIHO
BIIaJIeeT
IPUMEHSTH
BO3MOXXHOCTSIMHA
BO3MOXXHOCTH criocobeH
COBPEMEHHBIX
COBPEMEHHBIX PYKOBOZMTH
TEKCTOBBIX
TEKCTOBBIX MEXXIICIUTUTHHAPH
PENaKTOpOB; . .
PEaKTOPOB B Ol KOMaHJOH;
Csobonuo
HE3HAKOMBIX cBOOOHO BIaJeeT
BIIAJICET )
CUTyalUsX; pa3HBIMU
. BO3MO)KHOCTSIMH
Oraununo (BuICOKHIT cBobonHO COBpPEMEHHBIMHU
COBPEMEHHBIX
YPOBEHB) IPUMEHSATE cnocobamu
IporpamMm
COBPEMCHHBIC TIpEACTaBICHUS
o6paboTku U .
IIpOTrpaMMBI (dusuIecKoit
HIpeaCTaBICHUS
obpaboTku 1 uHpOpMaIX B
uHGOpMAaIy; .,
IPEACTaBICHUS rpaduueckoii u
Csob6ojHo "
uHpOpMAITUH; MareMaru4ecKon
BIIAJICET
cBOGOIHO UX bopme

ciocobaMu ux

COBMECTHO
COBMECTHOTO
HCIIOB30BATh
WCTIOTH30BAHMS
MOHAMAET
CaMOCTOSATENILHO
BO3MOXXHOCTH KOMIIETEHTCH B
HOJIB30BATHCSE
COBPEMEHHBIX Pa3THYHBIX
COBPEMCHHBIMHA
TEKCTOBBIX CUTyalusIxX
TEKCTOBBIM
PENaKToOpOB; (pabora B
penakTopamMu;
NOHHMAECT MEKIUCIUIUINHAPH
CaMOCTOSTEIILHO .
BO3MO)KHOCTH oif KOMaH[IE);
. HOJI30BATHCS
Xopomo (6azoBbiit COBPEMEHHBIX BIIaZieeT pa3HbIMU
COBPEMEHHBIMHU
YPOBEHb) IporpamMmm criocobamu
IporpaMMamMu
o6paboTku u IpeCTaBICHUs
00paboTku u N
HIpEICTABICHHUS du3uueckoi
IIpEICTaBIICHUS
nH(oOpManuy; HH(pOpMALIK B
uHpOpMAaITUH; .
MIOHMMAET, KaK rpaduvecKoi u
CaMOCTOSTENHEHO .
COBMECTHO HX MareMaTu4eckon
COBMECTHO MX
MOKHO bopme
HCII0Ib30BaTh
HCIIONIB30BaTh
HOHUMAET eeT paborarh B
YaoB1eTBOPUTENBHO ™ p ¢ Tancet
. OCHOBHBIE COBPEMEHHBIM i
(oporoBslii ypoBeHb) P 1 TEPMHHOTIOTHEH
BO3MOXKHOCTH TEKCTOBBIMHI IpeAMETHOR
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COBPEMECHHBIX penakTopamu; obnacTy 3HAHUS;
TEKCTOBBIX UCTIOJIB3YeT criocoben
PEIaKTOpOB; COBPEMEHHBIE KOPPEKTHO
HIOHUMAET HIpOrpaMMEI IpPENICTaBUTh
OCHOBHBIC 00paboTky u nadOopMaLHIO B
BO3MOXHOCTH IpeICTaBICHASL rpaduuecKoit u
COBPEMEHHBIX nH(pOpMaIuH; MaTeMaTHIeCKOMH
IIporpaMM yMeeT hopme
00paboTku 1 HIPEACTaBIATh

IpeACTaBICHHUS pe3yJIBTaTHI CBOEH

uH(GopMauu paboTsI

3 Tunosble KOHTPOILHBIC 32/IAHMUS

Jus  peanm3anuy  BBRINEHEPEYHCICHHBIX 3a7a4  OOYYeHHS WCHONB3YIOTCS — CIEAYIOIIHE
MaTepHabl;

— THIOBBIE KOHTPONBHBIE 3aaHUS WM MHBIE MaTepUalbl, HeOOXOMUMEIE U OLIEHKHM 3HAHMIA,
YMEHUii, HABLIKOB M (MIHM) OIBITA JESTETHHOCTH, XapaKTepHU3YIOmMx STansl (HOPMHPOBAHHSL
KOMIIETEHIIMH B IIpOLiecce OCBOCHUS 00Pa30BaTeIbHOM IPOrpaMMBbl, B COCTABE:

3.1 Tecm:
3.1.1. Termor mecmosvix 3a0aHUll ONA RPAKMUYECKUX 3AHAMUWN:
1) Kunematnka 1oCcTynaTeabHOIO B BpaIlaTeIbHOTO JBIKCHUS.
2) JluHaMyKa OCTYNATEI-HOTO U BPAIaTeIbHOTO IBUIKCHMS.
3) Pabora, sHeprus u 3aKOHBI COXPAHEHUSI B MEXAHHUKE.
4) MonexynsapHaas puzrka. Kimaccuueckue cTrarucTuky.
5) IlepBoe Hauano repmoauHamuk. Msomporeccsl. TerioéMKocTs.
6) Bropoe nauano repmoruHaMuky. ukinbr Kapro. DuTpomnus.
7) DnexTpocTaThKa.
8) IlocToAHHBIH NEKTPHICCKIIT TOK.
9) Marmurocraruka.
10) Cumna Jlopennia u cuita AMiepa.
11) SIBitenne snexTpoMarHUTHOM WHAYKIHHA. PaboTa u S3HepTus mos.
12) 'apmoHUYeckue KoneGaHusl.
13) CoGoauHbie 1 BEIHYXICHHEIE KOJIeOaHH.
14) Bonmsl. Oddexr Homnepa.
15) UnTepdepennus ceTa.
16) dudpaxims.
17) Honspuzarus.
18) TemnoBoe m3nyuenne.
19) Buemnuit porosdpdexr.
20) 2¢pexr KomuTona.
21) KopmyckynsipHO-BOJIHOBBIE CBOMCTBA MUKPOYAaCTHUI]. ATOMHBIE CIIEKTPBL.
22) DieMeHTHl KBaHTOBOU MEXaHUKH.
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Hpumep MeCcmoso20 3a0aHUA ONA RPAKMUHECKOZ0 3AHAMUAS

KNHEMATHKA ITIOCTVYIIATEJIbHOI'O ¥ BPAIIIATEJBHOI'O ABMKEHI S
Bapuaut 1
1. Marepranbnad ToYKa ABHXKETCS B IUIOCKOCTH XQOY mo 3akoHy x=at, y=»b/t, tne a u b —
HOJIOKHUTEIbHEIE MOCTOAHHBIE. Ha XakoM W3 NMPUBEACHHBIX HIDKE PHCYHKOB IPaBHIIHHO ITOKa3aHa

TPacKTOPUS TOUKH?

Y Y Y

O X © X © X

D 2) 3)

2. Kakoe W3 MNpemioXEHHBIX HW)KE ONPENeNICHUM XapakTepu3yeT HOPMABHYIO COCTaBISIOUIYIO
JTUHEHHOTO YCKOPEHHUS?
OTBeTHL:
1) Oto duznyeckas BeKTOpHAsS BEIMYWHA, XapaKTePU3YIOMas GRICTPOTY H3MEHEHHS CKOPOCTH IO
BEJIMYMHE.
2) Oto Qusuueckast BEKTOPHAS BEJIMYNHA, XapaKTePU3YIOMmas GEICTPOTY U3MEHEHHS CKOPOCTH 110
BEJIMYMHE U HAlPaBJICHHUIO.

3) Ot1o Pusnueckas BEKTOpHAs BEINUNHA, XapaKTePU3yIomas GRICTPOTY H3MEHEHHS CKOPOCTH 110
HaIpaBJICHHIO.

__)

V -
3. MarepuanbHas Touka M IBHXKETCSA IO OKPYXXHOCTH CO CKOPOCTHIO
._}

/_;__\ Ha puc. 1 moxasan rpaguk 3apucumoctd V; or Bpemend (¥ -
_>
E I
I
| .

CIMHUYHBINA BEKTOP IOJOXKHTETIBHOTO HAIPABJIECHHS, V' — IPOEKITHS V Ha
910 Hampasiesne). [Ipy >TOM BEKTOp MOMHOTO JUHEHHOTO YCKOPEHHS
TOYKH M B MOMEHT BpeMEHH {3 Ha pHC. 2 UMECT HalpaBJcHue. . .

Pric. 1 N
o, pag/c
1 4. Teno Bpamaercs BOKPYr HEMOIBIIKHOH  OCH. e
\ 3aBHCHMOCTb YIIOBOH ckopocTH oOT BpeMeHH ®(t) 10
IpUBEIEHA Ha pUCYHKe. YeMy paBHO yIIIOBOE YCKOpEHHE 2,1, 1, 2
TOYKH, Haxomdiuefics Ha paccTosHHH | M OT ocH 10 0 be

!
/ i
‘ Pt
: |
(?
BPAIICHUS 20 \\}
Fric. 2 DAt -

5. CuiomHOR OXHOPOIHBIN IMap KAaTHTCS IO TOPH30HTAIRHON MIOCKOCTH 6e3 mpockanbisBanus. I1o
KaKo# TpacKTOPHH ABMXKETCS IIEHTP WHEPIINY Iapa?

OTBeTHI:

1) o oxpyxHOCTH. ,

2) I'lo npstmoid, mapamienbHOM IIIOCKOCTH.

3) Ilo npon3BONBHO OPHEHTHPOBAHHOM HPAMOI.

4) Ilo coXHOM KPUBOH, OTIMIHOM OT OKPYKHOCTH.

3.1.2. Temui mecmoesix 3a0anuii 01 1a60PAMOPHBIX IAHAMUIL:
1) Kwunemaruka paBHOYCKOPEHHOIO BpAIEHMS
2) /Junamuxa mastauka Obepbexa
3) Usyuenue pacnpenenenus bonpimana
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4) Onpeznenenue OTHOIICHHUS TEIJIOEMKOCTEH ra3a metonom Kiremana-Jlezopma

5) H3ydeHue 3NMEKTPOCTATHUECKOTO HOJISt

6) H3ydeHue CBONCTB JUAICKTPUKOB B I10JIE INIOCKOTO KOHAEHCATOpA

7) U3mepeHre yAenbHOTO 3JEKTPHYECKOTO COIPOTUBIICHHS] METALIOB

8) HM3ydeHme MarHuTHOTO MOJIA KPYTrOBOI'O TOKa

9) Onpenenenne yIeabHOTO 3aps/ia SJIEKTPOHA METOAOM MarHeTpOHa

10) Mzyuenne 3aTyxaromux 3IIEKTPOMArHMTHEIX KOJIeOammif

11) Hsyuenne unrepdepennun nazepuoro uznydenus. Ompir IOmra

12) Vzyuenne nudpaxipy 1a3epHOro H3IyYeH s OT IIEIM U HUTH

13) Visy4enue 3aBUCUMOCTH 3HEPIeTHYECKON CBETHMOCTH CEPOTO TENa OT TeMIIepaTyphbl

14) Bremmmuii poroadpext. Mzyuenue 3akona CtoseToBa u mpoBepka GopmyIibt Difd-
uITelHa

15) Mzyuenue cnexrpa aroma Bogopoya. (ITocrosunas Punbepra)

IIpumep mecmosozo 3a0anun Ona AGOPAMOPHO20 3AHAMUAS

ONPEAEJEHHUE YIAEJBHOI'O 3APSAIA DJIEKTPOHA METOIOM MATHETPOHA
Bapuaunt 2

1. ITo kaxoH TpaeKkTOpHH OBHXKETCS B 00IIEM CIIydae 3apsDKeHHAs YacTHIA B OHOPOJHOM
MarHuTHOM oJe?
.Orgersl: 1) mo npsimoit;  2) mo mapabone; 3) mo rumnepbone; 4) no cnupand; 5) 10 OKPY>KHOCTH.
2. [TapamiensHo NPIMOMY IPOBOJHHKY HA HEKOTOPOM PACCTOSHUHN

OT HEro, ABIKETCA CO CKOPOCTERIO » JNEKTPOH. YKa3aTh Ha PUCYHKeE 6 1
HanpapieHue cuibl JlopeHia, AeficTBYIOEN Ha IEKTPOH, €CIIH 110 ® 3 7
IPOBOJHUKY IIYCTHTH TOK 1, 4 T@ 5 - :
3. Tpu 9acTHIIEI C OMMHAKOBEIME MaccaMy U 3aps/iaMH BIIETAIOT B 2 v oI
OZHOPOIHOE MarHUTHOE I0JIC ¢ PA3HBIMHU
T .
d CKOPOCTSIMH, KaK ITI0Ka3aHO Ha pucyHke. llpuuéM  v; <, < ;. Kak
U1 COOTHOCSTCSI MeX Iy coboil ux meprospl Bpanienus 17
e & ©
g g

OTBETHI: 1)T1<T2<T3; DT;>T,>T3; 3)T,=T,=T3
4) inist oTBETA JAHHBIX HEJAOCTATOUHO.

4. MuKpOYacCTHUITBI BIICTAIOT B OAHOPOJHOE MArHUTHOE TOJIE C
IIOCTOSTHHOM CKOPOCTBIO, KaK Ioka3aHo Ha pucynke. Kakoii 3apsn

B @A
@ . HMEIOT YacTHIbI?
gz
N

a)qi=+q; O6)@=+q;, B)q3=-+q;
Dq=- DP=-¢ € q=-q;
®q1 =0 3)q=0 m)q=0.

Otserni: 1)a, 6,8, 2)n,m,e; 3)x,3,u; 4)a,e, 3, 5)B,1,3 6)0,xK,
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5. Kaxoe 13 IIpHBeIeHHBIX HHIKE BBRIpOXKEHUH IpecTaBiser co0oil Cuity, AeHCTBYIOMYIO Ha

TOJIOXKUTEIIHLHO 3aPSDKEHHYIO YaCTHITY, JIBIKYIIYIOCS OMHOBPEMEHHO B 3JIEKTPHUSCKOM U MAarHATHOM
nonsx?

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

3.2. Tembi KOHMPOIBLHBIX pabom:

1) Mexanuka

2)  MonexynsapHas Qpu3NKa U TEPMOTTHAMUKA
3) Onexrpocraruka

4)  DnexTpuyYeCKuH TOK

5)  DIeKTpOMarHeTH3M

6) Konebanus u BOJHEI

7)  Onruxka

8) TemnnoBoe usnyuenue

9)  KopnyckyysipHble ¥ BOJHOBEIE CBOMCTBAa MEKPOYACTHI
10) dusmka atoma

11) KBaHTOBas MexaHHKa

12) KsaHTOBBIE CTATHCTHKY

IIpumepeor KonmponsHvix pabom.

Buaer 10
Monexynspaast Guznka M JJeKTPOCTATHKA

1. Cpennsist KBapaTH9HAsT CKOPOCTH MOJIEKYJI HeKOoToporo rasa pasHa 500 m/c. JlapneHue rasa
pPaBHO 10° ITa. Haiitu 8 CY moTHOCTB Ta3a IIpY 3TUX YCIIOBUSX.

2. T'a3000pa3Hbli BOAOPOJ, HAXOMUBIIHKACS HIPH HOPMAIBHBIX YCJIOBHSX B 3aKPBITOM COCYHE
00wpémoM 5 71, oxnaaumu Ha 55 K. Haittu 8 CH u3MeHeHue BHYTpeHHEH 3Hepruu rasa.

3. Bomopoa, 3aK/II0ueHHBIH B COCY/i€ C IOIBI)KHBIM IIOPIIHEM, cOBepIIaeT npsMoi muxn Kapno.
HaifTi B mponeHTax K.I.J. IHKJIa, eClid NPy anrnabaTHIeckoM PaclIMpeHUN JIaBJIeHHUE ra3a yMeHblIa-
eTcs B 2 pa3a.

4. B BepmmMHAX DPaBHILHOTO INECTHYTIOJHHUKA CO CTOPOHOH 2 CM IIOMEINAIOTCH TOYEUYHBIC 3a-
paabl oquHakoBoi BenwuuHb! 6 K. Haiite HanpsHKeHHOCTH MOJI B LEHTPE MIECTHYTOJIBHUKA ITPH
YCIIOBHH, YTO 3HAKH COCEIHUX 3apAa0B IPpOoTHBONON0XKHEL. OTBeT nath B euHunax CH.

5. HaifTu MaxCHMaNbHBIA MOTEHIUAN, IO KOTOPOrO MOXET OBITh 3apsHKeH METaIIMYeCKHi map
pamguycoM 1 M, eciIi Ip¥ HOPMAIGHOM JIaBJICHUHU Pa3psal B BO3AYX€ IIPOUCXOJUT IPH HAPSHKEHHOCTH
oyt 30 kB/cM. OTBeT naTh B MEraBoJIbTax.

Buser 19
KoneGanus 1 BOJIHEBI

1. MarepuansHas  Touka  Maccodt 0,2 kr  coBepmiaeT  KojebaHMs 1O 3aKOHY
S(f) = 0,2c0s(300¢+2) (M). Onpenenuts B KH aMIUTUTYIHOE 3HAYEHHE CHJIBL, JCHCTBYIOIIEH Ha MaTe-
PUATBHYIO TOUKY.
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2. DHeprus KOHAEHCATOpa B KojeOaTeIbHOM KOHTYpe B KaKOH-TO MOMEHT BPEMEHH paBHA

2,5 Jlx. PoBHO uepes mepHuon 3HEprust 5TOro KoHAeHcaropa passa 2,4 Jx. Hemy paBHa 100pOTHOCTE
KoJe0aTeIbHOTO KOHTYpa?

3. MarepunanpHas TOUKa COBEpIIACT rapMoHHYecKkue Kojebanus ¢ gactoroi 0,5 ['u. B navans-
HBI MOMEHT TOYKa HaXOAWJach B IIOJNOXKEHUM PaBHOBECHS M JBHTaNAch co ckopoctrio 20 cM/c. Om-
pPEeNeNUTh B CM aMILIATY LY CMEICHHS TOYKH.

4. B cucteme npoHCXOAAT 3aTyXaromue Kojaebanus. 3a BpeMs, B TEYeHHE KOTOPOrO COBEPINAET-

cs1 100 xomebannmii, aMIumTyia ymeHsmaercs B 2,72 pasa. Onpesenars norapu)MUUeCcKui IEKPEMEHT
KonebaHui.

5. B BakyyMe BHOIH OCH X PACHPOCTPAHSIOTCS JIBE IIIOCKHE OJHHAKOBO IMOJIIPU3OBAHHEBIE DJIEK-
TPOMATrHUTHEIC BOJHEI, SMEKTPHIECKUE COCTABISIONINE KOTOPBIX N3MEHSIOTCS 110 3aKOHY

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

Haiity cpenpee 3HaUeHHE IJIOTHOCTH IIOTOKA DHEpPruu. Pacuét mpousBecTH Ajis aMIUTHTYIBI Eo
paBHoit 210 B/m, u passoctu ¢a3 ¢ = /4.

3.3. Tembl KONNOKGUYMOB:
1) Mexanuxa;
2) Monexynspras Qusnka ¥ TepMOMHAMUKA,
3) OnextpocraThka;
4) OneKTpoOMarHeTH3M;
5) Konebanus u BomHsL,
6) Bonnopas onrtuka;
7) TennoBoe UIyUESHNE ¥ aTOMHBIE CTIEKTPEI;
8) KnanroBas ¢puzuxa.

3.4. Cnucok uHOUBUOYANbHBIX MEOPUECKUX 3AOAHMUIL:
1) Kunemarmka MateprallbHOMN TOYKH.
2) JlunamuKa IOCTYTIaTeIBHOTO JIBUXKCHIIS.
3) JluHamuKa BpaIaTeNFHOTO JABMIKCHHS.
4) Pabora 1 3HEprus. 3aKoHbI COXPAHEHHMS.
5) Kiaccuueckue CTaTUCTHKH.
6) TepMonuuamuka.
7) 3axon Kynona. HanpspxkeHHOCTS.
8) Ilorenuman u pabora.
9) Mertannasl ¥ AU3NEKTPUKH B SIEKTPOCTATHISCKOM TIOJIE.
10) MarautocraTuka.
11) JIBwxenue 3apsAn0B ¥ TOKOB B MATHUTHOM HOJIE.
12) OnexTpoMarHuTHAsI WHTyKIHS.
13) KonebGanmus.
14) Boymsr.
15) Hnrepbepennus.
16) Mudpaxmus.
17) TennoBoe uziydeHue.
18) Buemnuit potosddext. Idpdext Komnrona.
19) ATOMHBIE CIIEKTPBL
20) KnamToBas MeXaHHKA.
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21) KBanTOBBIE CTATHCTHKL.

Hpumep unousudyanvnozo meopueckozo 3a0aHUA:

HoTenmuang u paﬁoTa MICKTPOCTATHYCCKOIO OJH

buner 5

1. DnexTpoH, [BUTAsCh U3 COCTOSHUS MOKOS B BJICKTPHYCCKOM I10JI€, JOCTHI' CKOPOCTH 1,510
xm/c. Kakyio pasHOCTh HOTEHIIHAJIOB TIPOINENT IIEKTPOH?

2. Merannmmgeckuii map paanycoM 61 MM U ¢ moTeHnHanioM 469 B okpyXaroT He3apsiKeHHOU
cepuueckoit obosnoukoif paauycom 452 mm. Kakum Gynet HOTEHIMA MIapa MOCIIE TOTO, KaK OH Oyrer
coeuHEH ¢ 000I0UKOo#?

3. JlBa TodeuHBIX 3neKTpuyueckux 3apsa 56 uKi u 10 =K HaxonsTcs B BO3JyXe Ha PACCTOSHUM
42 cm nmpyr or gpyra. OmnpenenuTs NMOTEHIWAT ITOJIA, CO3aBAEMOTO JTHMH 3apsiaMH B TOUKE,
HaxoAsIelcs Ha paccTogHuAM 60 cM OT nepBoro 3apsaa u 61 cM oT BToporo.

4. Pamuychl JByX HpOBONSIMX KOHIEHTpudeckux cdep 44 cm m 232 cMm. Ha xaxmoit
paBHOMEpHO pacupeaenén 3aps 277 a1, HaitTa pasHOCTS NOTEHIHANIOB MEXIY chepaMH.

5. beckoHeUHO MNMHHEBIA OpPsSMOHW MpOBOAAIIMEA ITMIAHAP pamuycoM 1521 MKM paBHOMEPHO
3apspKel ¢ JIMHEHHOU MIoTHOCTRIO 3apsaa 8 HKi/M. OnpenenuTs pasHOCTh MOTSHIMAIOB JBYX TOYEK
3TOTO IIOJIs, HaXoAduxcs Ha paccTosHuu 44 MM 4 261 MM OT IIOBepXHOCTH ITUIIHHApPA.

6. OnpenenuTs NOTEHIMAT HA paccTossHUM 31 MM OT OCH OJHOPOJHOIr0 OECKOHEYHO JUIHHHOIO
JU3NIeKTpudeckoro crepxxas (¢ = 15) pamuycom 15 MM, eciam cTepXeHb 3apSKeH ¢ OGBEMHOM

_motHOCTHI0 20 MKK /M. TTOTeHIMAT Ha 0CH CTEPIKHS IIPHHATS PABHEIM HYJTIO.

7. Ilorennuman sAEKTPUIECKOrO IONS HMeET BHI: ¢ =10(x*+)*)+20z*> (B). Haittu monyns
Y

HanpsHKEHHOCTH II0JIA B TOUKE ¢ KoopauHaraMu: x =544 cM, y = 261 cm, z = 374 cm.

HWuaTtepdepenums
buner 12

1. Beraucnyute B HM JUIMHY CBETOBOH BOJHEI B OIbITe ¢ Oumpu3Moit PpeHes, eciy paccTOSHUE
MEKy MHUMBIME H300paXeHUSMY HCTOYHKKA cBeTa paBHO 1,22 MM. Ha skpaHe, pacnoio:xeHHOM Ha
paccrostHuy 1,5 M OT MCTOYHHKA CBETA, HAONIONAIOT CBETJIBIC U TEMHBIC HOJIOCHL, OTCTOSIINE JPYT OT
apyra Ha 0,38 mMM.

2. B omprre IOnra opna m3 mene#t 3aKpbita CHHEM (UIBTPOM, a BTOpas — KpacHbIM. byer iu
IpH STHX YCIOBHAX HAOIIONATHCS Ha SKpaHe MHTepEepeHITHONHAS KapTHHA?

3. IIpospaunasd nnénka Tomumuao# 5,804 MKM M3 Marepuaia ¢ mokasarenem npenomienus 1,49
OCBEIIACTCS PAaCCESHHBIM COJHEUHBIM CBETOM. MOJXKHO JiH, paccMarpuBas INIEHKY B OTPaKEHHOM
CBeTE, HAOMONaTh HMHTEPQEPEHIMOHHYIO KapTHHY ?

4. B Toukax 4 u B HaXOAATCS KOTCPEHTHBIC HCTOUYHHKK CBETOBBIX BOJIH ¢ JUIHHOM BOJHBI 659 HM.
Ha cxonmpko pajuan H3MEHUTCA PasHOCTH (a3 KonebGaHuil, mpuxomamux B Touky O, ecnu Ha nyTtd A0
IOMECTHTh IIEHKY Tojmuuod 1,652 mxm? [In€Hka M3roToBICHAa K3 MaTeprana ¢ IOKa3arejaeM
nperomienust 1,48.

5. HalitTh B HM HaUMEHBIIYIO TONIIMHY MBUIBHON IIEHKH, IIPH KOTOPOH MOTYT CTaTh 3aMETHHIMA
uHTEpGEPEHIMOHHBIE [BETA IIPH PacCMaTpUBAHKY IUISHKH IOX yriioM 75 rpal. K midHke. [Toxazarens
IIPEIOMIICHNAS MBUIBHOM XMIKOCTH paBeH 1,34, BUOUMEIA CBET JICXKHT B AuanasoHe oT 476 HM 7o
634 num. Habmonenue Bezetrcs B mpoxozasmeM csete. OTBET OKPYIIIUTh A0 LEJIOT0 YUCIa.

6. OnpenenuTs IPEeaOMIIIOMUH yron CTEKIAHHOTO KIIMHA, €CJIH IIPH HOPMAJIbHOM IIaJCHHH HA
HEro MOHOXPOMaTHYECKOTO CBETa ¢ JMHOM BOMHBI 457 HM 4YHCIO HHTEP(EPEHIMOHHBIX IIOJIOC,
npuxoaammxcs Ha 1 cM, pasHo 19. Ilokasarens mpesoMiIeHHs CTEKIA ML YKA3aHHOM JJIMHBI BOJIHEI
1,5. OTBeT math B cexynaax. IIpumsts, uro 1 pamguan pasen 2-10° cek.
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7. IIJ'I}I YMCHBIOICHHSL IIOTCPER CBCTA H3-3a OTPAXKCHHUA OT [OBEPXHOCTH CTCKIA IIOCICOHEC

IIOKPBIBAOT TOHKHM CJIOCM BCHICCTBA C IIOKa3arelieM OpejioMJIcHMs!, PaBHBIM \/;’1— ,» TAC 71 TOKa3arejib
IIPCIIOMIICHIA CTCKIIA. B atom CJIy4ac aMINIMTYIbl CBETOBBIX KOHe6aHHﬁ, OTPpaXEHHLIX OT obenx
HOBCpXHOCTCfI CJI0oA, OJMHAaKOBBI. HpI/I KaKoil MHWHUMAJIBHONW TOJIIUHE CJIOS oTpaxarcibHas

CII0COOHOCTB CTEKJIA B HAIIPABJICHUA HOpMasTi OyIeT paBHa HYJIIO JJis CBETA ¢ [UIMHOM BONHSI 434 HM?
Ipunsars n=1,5.

3.5. Cnucok nabopamopuvix pabom:

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

KunemaTrka paBHOYCKOPEHHOI'O BpPAICHHUS

Junavuxa mastauka OGepbeka

Mzyuenue pacnpenenenus bonpumana

M3ygenne TepMOANHAMAYECKIX TIPOIIECCOB

W3y4enne cBOMCTB AUBNEKTPHKOB B MOJIE IUIOCKOTO KOHAEHCATOPA
HzamepeHue yIenbHOro 3JIEKTPUYECKOT0 COIIPOTHRACHMS METAIIIOB
Vzyuenne MarHUTHOrO MOJIA KPYrOBOIO TOKA

Onpenenenne yaenpHOTO 3apsiia 9JMEKTPOHA METOI0M MarHETPOHA
H3zydenue 3aTyxaonmx 3JIEKTPOMArHUTHEIX KojieGanuit

10) M3y4enue BBIHYICHHBIX 3JIEKTPOMArHUTHELIX KOIEOaHMH

11) izyuenne untepdepeHnnn gazeproro usiydenns. Ombir IOHra

12) Uzy4enve nudpaxuum ceera. (J{udpakiuoHHas pereTka)

13) Misyyenue 3aBECHMOCTH SHEPTETHYECKOH CBETUMOCTH CEPOTO TeNa OT TeMIIEPATy LI

14) Baemnuii oroaddexr. Usyuenne 3akona Cronerosa u nposepka Gpopmyisl DitHmTeiina
15) Vsyuenne ciexrpa atoma Bogopoxa. ([Toct. Punbepra)

16) IIpoBepxa coOTHOMEHH HEOIPEAETeHHOCTEN It POTOHOB.

3.6. Temut Ons camocmoamenvHoii padomel:

0 ~J AN U1 B WN)

. Kunemaruxa.

. JlMHaM¥Ka OCTYNATEeIFHOTO BHKCHU.
. lMHaM¥EKa BpaIaTebHOTO JIBUKECHMS.

. Monexynspuaas pusmuka.

. Kitaccuueckue craructuim.

. TepmonunaMuka.

. DNeKTpocTaruka.

. IlocTrogHHBIH TOK.

9. MaruuTHOE€ 10JIe B BaKyyMe.
10. MaruuTtHOe 110JI€ B BEIECTBE.
11. YpaBuernus Maxcgeuia.

12. KoneGanmns.

13. BonsHgl

14. Bonmosas onTuka.

15. AromHas Qusuka.

16. KBanroBas Mexanmuka.

17. KBaaToBnle CTATUCTHKY.

3.7. Cnucox IK3amMeHayHOHHbIX 6ONPOCOB:
1 Cemecrp.

1. Krnemaruka. HopManpHOE 1 TaHTCHITHABHOE YCKOPEHUE.
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2. Kunemaruka BpallareabHOro ABIDKCHUS. CBA3b MEXIY YIJIOBHIMH W JIMHEHHBIMH YCKOPCHHS-
MU.

Junamuxa, 3axonsl Heiorona.

JIBIDKEHHE CUCTEMBI MaTepHallbHbIX TOUYEK.

OcHoBHOE ypaBHEHHE TUHAMHUKH OCTYIIaTeIFHOTO JBH)KEHHUS IIPOU3BOIIHLHOM CUCTEMBI TEII.

Cunibl B MeXaHUKE.

Kunermueckas sHeprus.

Pa6ora 1 MOIHOCTE.

9. KoHcepBariBHEBIE CHIIBL.

10. Iotenmmanbras sHEPrus.

© N U oR W

11. CBs3p Mex Ay NOTCHUMATLHOM 3HEprueil 1 CHIIOM,

12. OcHOBHOE ypaBHEHHE NWHAMWKH BpPallarTejbHOIO IBHXKEHWS OTHOCHTEIBHO HETOIBHIKHON
TOYKH,

13. YpaBHeHHE NMBAMUKH BpalaTeIbHOTO JBIKEHMS OTHOCHTEIRHO HETOABIKHOM OCH.

14. MoMeHT HHEPLIHH.

15. Kunernueckas 3HEpTHS Bpalllalonierocs Teja.

16. PaGoTa BHEITHUX CHJI IPU BPaIICHUH TBEPJIOTO TEJA.

17. 3axoH coxpaHEHHS MEXaHUIESCKOM SHEPIHH.

18. Ynap abconroTHO ynpyrux 1 HEYIPYTUX TeN ¢ TOYKH 3PEHHUS 3aKOHOB COXPAHCHHUSL.

19. 3axoH coxpaHCHHS MOMEHTA UMITY/IbCA.

20. YpaBHEHHE COCTOSHUS HIcaNbHOTO Ta3a (YpaBHenue Menneneesa-Knaneiipona).

21. laBnenue. OCHOBHOE YpaBHEHHE MOJEKYISAPHO-KHHETHYECKOH TEOPHH.

22. Temmeparypa.

23. Buyrpennss sHeprus. Temnota u pabora. [TepBoe Havano TepMOANHAMUKY.

24. Cxopoctu ra3oBbix Monekyin. Onsrt HltepHa.

25. Pacnpenenenue monexyn raza o ckopoctsM. @ynknus pacripenesnienus Maxcpea.

26. Hanbonee BepodtHas, cpendsisa KBagpaTnyHas v CPSIHSA apA(pMeTHIeCKass CKOPOCTH MOJICKYIT
rasa.

27. Pacnpenenenue MaxcBeia 10 3HaI€HUAM KAHETHYECKON SHEPTHH.

28. ®opmyna MaxkcBemna i1t OTHOCHTENILHBIX CKOPOCTEH,

29. bapomerpuueckas dpopmyra.

30. Pacnipenenenue boyiprmana.

31. Tenno&mxocts raza. ®opmyna Maiiepa.

32. U3oxopuueckuii mporecc.

33. 3ob6apuueckuii npouece.

34. U3orepmuueckuii mponecc.

35. Aquabarnueckuii mpoiiecc.

36. IlonurponudecKkue MporeCcCHI.

37. O6parumsiit uki Kapro.

38. Heobpatumsiit nukt KapHo.

39. DuTponms.

40. ViameHeHMe SHTPOIIHH MpK 0OpPaTHMEIX B HeoOpaTUMBIX NpoIeccax.

41. Bropoe Ha4asio TEpMOJIUHAMHKH.

42. CoGonuas u cBiI3aHHas sHeprus. OU3sudecKuil CMBICI SHTPOIIHH.

43. CraTHCTUYECKUN CMBICH 3HTPOIHUH.
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44. TpeTbe HauaI0 TePMOJUHAMUKH.

45. SnexTprudeckuii 3apsi. 3aKoH COXpaHEHH MIEKTPUISCKOTO 3apsi/ia.

46. BzaumopneiicTBuE 3MEKTPUIESCKHX 3apsI0B B Bakyyme. 3akoH Kymona.

47. Onexrprueckoe noyie. HanpsxE€HHOCTE 3ekTpryeckoro mojid. CHIOBbIe INHUH.

48. IlpuHnun cynepro3uny 3NeKTPUIECKUX TIOJICH,

49, Tlone pumons.

50. Teopema Octporpanckoro-I'aycca ais BeKTOpa HaNPSHKEHHOCTH 3IEKTPAYECKOTO MO,

51. Tone GeckoHEeUHO# OXHOPOIHO 3apPSKESHHON ILIOCKOCTH.

52.I1one nByX paBHOMEPHO 3apsKCHHBIX IUIOCKOCTEHH.

53.Tlone 6ecKOHEYHOTO 3apsHKSHHOTO IHJIMHAPA.

54.Tlone chepuueckoii MPOBOAAINEH TOBEPXHOCTH.

55. Ilone 00BEMHO-3apsIKEHHOTO Iapa.

56. Inpdepenunansaas Gopma TeopeMsl [aycca.

57.Tlotennuan. PaGota cui 35IeKTpOCTaTHICCKOTO OIS,

58. DHeprus B3auMoOIeiCTBYS CHUCTEMBI 3apSIOB.

59. Csi3p MeXIly HaPsKEHHOCTHIO BIIEKTPOCTATHIECKOTO TI0JIS M IIOTEHIIHAJIOM.

60. Pa3sHOCTD MOTEHIMATIOB MEXAY TOUKAMH ITOJIs1, 00pa30BaHHOTO GECKOHETHOM 3apsKeHHON
TJIOCKOCTBIO.

61. Pa3HoCTb NOTEHITHAIIOB MEXy TOUYKaMH I10JIs, 06pa30BaHHOTO ABYMS OSCKOHSUHBIMU 3aps-
YKEHHBIMH ILTOCKOCTSAMH.

62. Pa3HOCTH NOTEHIMAJIOB MEXKIY TOUKAMH TI0JIsI, 00pa30BaHHOTO GECKOHEUHBIM 3apsKEHHBIM
JUTMHHBIM IATTHIPOM.

63. Pa3HOCTH OTCHIMANIOB MEXIY TOUYKAMH I10JISI, 00pa30BaHHOrO 3apsKEHHOM mycToTeNnoH cde-
poii.

64. Pa3HOCTh MOTEHITHANIOB MEXKTY TOUYKAMH HOJS BHYTPH 00BEMHO-3apsKEHHOTO Iapa.

65. Llmpxynsamys BeKTopa HAPsLKEHHOCTH DICKTPOCTATHUIESCKOrO OIS,

66. Tonspuzanus AUSIEKTPUKOB.,

67. CerHeTORIEKTPUKH.

68. BexTop a1eXTpU4ecKOro CMEHICHUS (3MEKTPHYeCKas HHIYKIH ).

69. IloTok BexTOpa BIEKTPUUESCKOTO CMEIICHHUS.,

70. U3menenue BexkTopoB K u D Ha rpanuiie pasaena ABYX JUSNCKTPHUKOB.

71. PacuipenenieHue aJIEKTPAYECKHUX 3apsi/IOB Ha IIPOBOAHUKE.

72. Hanpsxk€HHOCTH IOJIA BOJIK3H IOBEPXHOCTH 3apsSKEHHOTO MPOBOIHUKA.

73. CBOMCTBO 3aMKHYTOH IIPOBOASINEH 000IOUKH.,

74. IneKTpoEMKOCTb.

75. Konnencaropsl. CoeinaeHne KOHICHCATOPOB.

76. DHEprus 3apsKeHHOTO IPOBOTHUKA.

77. DHeprus 3apsHKCHHOTO KOHIEHCATOopAa.

78. OHeprus 3MEKTPAIECKOTO MOJISL.

79. IlocTosHHBIN 3IEKTPHUYECKUN TOK. DNeKTpudcckuit ToK. IImoTHOCTE TOKA.

80. VYpaBHEHKE HEIPEPBIBHOCTH.

81. DmexTpoABWKYINAS CHIIA.

82. O606ménnstit 3akon OMa JiJist HEOHOPOAHOr0 YUACTKA IIEMH.

83. PazperBnénnsle nenu. IIpaBuna Kupxroga.

84. Monmocts Toka. 3akoH Jlxoyins-JIenna.
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85. Crarudeckoe MarHUTHOE IOJIE B BaKyyMe. BeKTOp MarHUTHOM MHAYKITHH.

86. 3axon buo-Capapa-Jlamnaca.

87. MarumuTtHOE 1I0JIEe IPAMOTO TOKA.

88. MarHutHoOe 1oJie KpyroBoro TokKa.

89. MarnuTtHOE HOJNE ABIKYIIETOCS 3apsiia.

90. 3axon Ammepa. Crna, JelicTBYIOIIas Ha MPOBOJHUK C TOKOM B MATHUTHOM MIOJIE,
91. KoHTyp ¢ TOKOM B MAaTHUTHOM IIOJIEC.

92. Cuna JlopeHrna.

93. JIBmxeHHE 3apsDKSHHON YaCTHUIBI B OJHOPONHOM MATHMTHOM IIOJIE.

94. Dddexr Xomnna.

95. Iupkynsius BEKTOpa MArHUTHOW WHIYKIIMH,

96. MaruuTtHOE I10JI€ COJICHOUA.

97. MarautHOE 1OJIe TOPOULA,

98. Pabora 110 nepeMeIeHUIO MPOBOJHHUKA U KOHTYPA ¢ TOKOM B MArHMTHOM IIOJIE.
99. MarsuTHOe noJie B BelecTBe. HaMarHAUeHHOCTS U HAIPSKEHHOCTH MATHUTHOTO TIOJIS.

100. MarauTaple MOMEHTEI SJIEKTPOHOB ¥ aTOMOB.
101. TuamarueTusm,
102. ITapamaraeTn3m.
103. CsoiicTBO (heppOMarHUTHBIX MATEPHUAIIOB.
104. Marantomexannueckuit s dexr.
105. TIpupona crioHTaHHOW HAMATHUYSHHOCTH (ePPOMArHETHKOB.
-106. TIpenomnenue Bexropos E u H Ha rpannie pasgena J(ByX OQHOPOJHEIX MarHETHKOB.
107. SIBnenue 3neKTPOMAarHUTHON MHIYKIHH.

108. Onexrpomsrkymas cuia (3.11.¢.) HHAYKIHH.

109. Ilpupona sBiiCHHS SIEKTPOMATHATHOM MHIYKIHH.

110. Bmuxpessle Toku (Toxu Dyko).

111. JSlpneHue CaMOMHIYKIIHIN.

112. BsaumBas HHAYKIHS.

113. Dueprust MAarHUTHOTO OIS,

114. BuxpeBoe anexTpu4ecKoe moje.

115. Tox cmemenus.

116. VpaBuenus Makcgemia.

117. CxopocTh pacIpoCTpaHEHMs JIEKTPOMArHUTHOTO TOJIS,

118. PenaruBucTcKas TPaKTOBKA MArHUTHBIX SBJICHHIL.

119. TapMmonmyeckue xoneOaHNI U X XapaKTEPUCTHKH.

120. OcHoBHOe ypaBHEHHE TUHAMUKY FAPMOHUYECKUX Koebanuii. | apMOHWYECKHH OCIIIILIATOP.
121. Maremaruueckuii MasTHUK.

122. ®uzuueckuit MasITHUK.

123. IlpyxxuHHBIH MasSTHUK.

124, IlpencrasneHue KoneOaHWH IOCPEACTBOM BEKTOPHBIX JHarpaMM (METOM BEKTOPHEIX JiHa-

rpaMm).
125. Cnoxenne rapMOHUYECKUX KoJIeOaHMit HapaBIeHHBIX BIOJb OJHON IIPSAMOH.
126. buenus.

127. Cnoxenue B3aMMHO MEPIECHANKYISIPHBIX Konebanuii. @uryps JInccaxy.
128. CpoGo(HEIe 3aTyXaoliye MEXaHHIecKHe konebanus.
129. XapakTepUCTHKM 3aTyXaIOIHUX KoneOanui.
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BrinyxieHHbIE MEXaHUYECKHE KoIeOaHus .

Onextpuueckue konebanus. KpazucrauonapHbie TOKH.
CBobGoaHbIE 2IEKTPOMaTHUTHBIE KOJIeOaHUs B KOHTYpe 6e3 aKkTHBHOTO CONPOTHBIICHMUS.
CpoboaHbIe 3aTyXaomue JMEKTpUIecKue KoieOaHus B KOHTYpE.
BriHyXIeHHBIE 3IIEKTPUUECKIE KOJIeOaHw .

Pacnpoctpanenue BoJIH B yIpyroit cpeje.

YpaBHEHUS IIJIOCKOH U cepruecKoi BOJIH.

I'pymmioBast ckopocTb.

Hanoxenwne (uarepdepeniius) Bois. Ctosune BOJIHEL

3ByK.

D¢ dexr Homnepa amst 3ByKOBBIX BOJH.

BonHoBoe ypaBHEHHE.

DNeKTPOMaruuTHLIE BOJIHEL,

Onrrueckmii s dext Homiepa.

. BHCpI‘I/IFI BHGKTPOMaFHHTHOﬁ BOJIHEI.

VHTEeHCHBHOCTD 3NEKTPOMATHATHOMN BOJIHBL.

Orpakenre H MPEIOMJICHHE 3IIEKTPOMATHUTHEIX BOJIH OT TPaHMIlbI pasfena IByX ONHOPO-
HBIX JUIJICKTPUKOB.

Wnrepdeperuns caera.

ITupuna nonoc uaTEphEPEHITHN.

KorepentrocTb.

Mertop FOwura.

Murepdepennus mpy OTpaKeHUH IPH OTPAXKSHUH OT TOHKOM MPO3pavHoM IIACTHHKH.
WuTepdepennus OT MIACTHHKA HEPEMEHHOMN TONIMHEBI (KIIMHA).

Konsua Hetorona.

Judpaxnus ceera. [punnun [oitrenca-Openens.

Merton 30u Openens. 3ouHas MIACTHHKA.

Judpaxius Ha KPyIiioM OTBEPCTHH U HEIPO3PATHOM JHCKE.

Judpaxnus B napauiensHbIX Tydax (aubpakius Opaynrodepa).

Judpaxnus oT menm.

Judpaxmonnas peméTka,

Crexrpanpnoe pasnoxenue. Paspeinaomas criocoOHOCTh PeIMETKH.

Jiudpakius Ha IPOCTPaHCTBEHHEIX peinéTkax. Juppakius peHTreHOBCKHUX JIydeii.
EcrecTBeHHBIH M TOISIPHU30OBAHHBIA CBET.

Ionapusamust mpy OTpakeHUH U IpernoMiieHun. 3akon bproctepa.

Tonstpy3anyst npu ABOHHOM JIyUETPEIOMIICHHMH.

3axon Mamoca.

HatepdepeHnns noaIpu30BaHubIX BOJIH.

HckyccTBeHHOE IBOMHOE JTydenpenoMienne (MCKyccTBeHHas anusorponus). Dpdext Keppa.
Bpaiense 1I10CKOCTH HOISPU3AIHH.

2 Cemectp.

Jucnepcus crera.

OnemenTapHas (K1accu4ecKas) TEOPHUs AUCIICPCHUH.,
ITornomenue ceerta.

Pacceanme csera.
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H3znyuenue Basunosa-UepeHkosa.

Ternosoe u3nyuenue. 3akon Kupxroda.

3axon Credana-bonsimana. 3axon cmemenus Buna.
®opmyna [nanka.

Buemmnuit poroaddexr.

. ®otons! OnwiT bore (MeTox coBIageHuit).

Oddext Komnrona.

TopmMo3HOE PEHTTEHOBCKOE H3ITyUCHHE.

XapaKkTepUCTUIECKOE PEHTTCHOBCKOE H3ITyIeHHUE,

Jasnenue cpera.

3aKOHOMEPHOCTH B aTOMHEIX crekTpax ®opmyna bansmepa.
OnemenTtapHas Teopus bopa.

OnsiT ®panka u I'epua.

I'mnoresa ne bpoitns. Bonroseie cBoiicTBa BelliecTBa.

HpuHupin HeonpeaenéHHOCTH.

Bonuosoe ypasuenue llpenunrepa. @usnueckuit cmpicn V-Gyuxunm.

. KsanToBanwue SHCPI'UH 3JICKTPOHA B OIIHOMepHOﬁ NOTCHIHAJILHOH AME,

KBaHTOBBIH rapMOHHYESCKHI OCIUILISTOP.

IIpoxoxeHre 9acTUIBI Yepes INOTEHIUAIBHEIHN Gapsep.

I'maBsnoe u opbuTansHOE KBAHTOBBIEC YHCIIA,

IpocTpancTBEHHOE KBAaHTOBaHME (MATHUTHOE KBAHTOBOE UHCIIO).

Coun snextpona. OnsiT ltepua u I'epnaxa.

Pacnipenenenne s1eKTpOHOB 110 SHEPreTHYECKUM YPOBHSIM aTOMOB.

IMpuanun Haymm.

[Iupuna ciekTpanbHbIX TUHKHN. ToHKAsS CTPYKTYpa CHEKTPaIbHBIX JITHUM.

Sddexr 3eemana.

MonexynapHsle COEKTPHL.

BriHy)KA€HHOE U3nydeHue. Jlazepsl.

TepMmonuHaMIIecKuii cocol Onucanys KOUIEKTUBA YacTull., XumMudeckuit norennuan. Cra-
THCTHYECKHUH c1I0c0O6 OMUCAHUS KOJUICKTHBA YaCTHIIL.

HeBpIpo)KIeHHBIE U BBIPOXICHHBIC KOJUICKTHBEIL.

OYHKIMS PACTPEIETCHYS. |

Hucno cocTosnuit s mukpoyactull. IToraTre o $pa3zoBoM IPOCTpaHCTBE U €0 KBAHTOBAHUH,
ITnoTHOCTH COCTOSHUIA.

. HGBBIpO)KI[eHHOCTL HICATIBHOTO Ta3a U BRIPOXKICHHOCTE JJICKTPOHOB B METaJIJIC.

QyuKIMs pachpeneseHus s HeBRIPOKAeHHOTO ra3a. Oyukuus pacupenenenus Maxcseria-
bonsnmana.

@yuxIEs pacupeesieH s A1 BEIPOXKICHHOTO ra3a hepMHOHOB, OyHKIHS pacipee/IeHUs
Gepmu-/upaka.

Bnusnne Temneparypsl Ha pacupeneneane ®epmu-/Iupaxa.

Cpenssig 3HEprisl BEIPOXICHHOTO Taza Gepmronos. Jlapnenue 31eKTpOHHOTO ra3a.

Oyuxnus pacnpeneieuus bosze-OiHmTeitHa.

OcHoBHBIE BUIBI TBEPABIX TEII.

Bupr MexaToMHBIX cBA3€ll B TBEPIBIX TEJax.

IHousTie 0 TEOpUM KPUCTAITNYECKON PEMIETKH.
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47. JledexThl B KpUCTaJIaX.

48. TlousiTHe 0 HOPMANBHBIX KoJIeOaHUIX KpUCTAILUIMYeCcKol pemérku, CIeKTp HOPMaJIbHBIX KOJjie-
Oanuil. ‘

49. Xapaxrepuctaieckas remueparypa Jlebas.

50. ®OHOHBL

51. Temno&MKoCTh TUAEKTPUKOB (Teopus ebdas).

52. Tenno&MKoCTh 3NEKTPOHHOTO ra3a (TeII0EMKOCTh METAIUIOR).

53. TennoBoe pacumpenue TBEPABIX TEI.

54. TernmonpoBOHOCTD PEIIETKH (IM3IECKTPHKOB). TemIonpoBoqHOCTs METAIIOB. 3aKoH Buaema-
Ha-@panna.

4 MeroauuecKue MaTePHAJILI
Cornacuo mysHkty 12 pabGoueit mporpamMmeL.

1. OcuoBHas JUTEpaTypa:
1. CasenseB U.B. Kypc oGmieit ¢usukm: ygeOHOe mocobue ams Bry3oB: B 3 T —7-e usa,

crepeotun. — CI16.: Jlans, 2007.

T. 1: Mexanvka. MonexynsipHast ¢pusuka. — 432 c. (B 6ubrmoreke — 155 5K3.).
T. 2: OnextpudectBo u MaraeTH3M. Bomael. Ontuka. — 496 ¢. (B 6ubmuorexe — 148 3k3.).
T. 3: KsanroBasa ontuka. Atomuas ¢pusuxa. ®usuka TEpHOTO Tena. Pu3nKa aTOMHOTO sfpa U
37ieMeHTapHbIX 9acTul. — 317 c. (B 6bubmuoteke — 151 2Kk3.).
2. ©@pun C.3., Tumopesa A.B. Kypc obme#t ¢usnxu. B 3-x 1. [Dnexrpounsii pecypc] — CII6.:

Jlans, 2009.

T. 1: Qusnueckue ocHOBHI MexaHuku. Monekynspruas ¢usuka. Konebauus u BoaHbL — 13-¢
u3p., crepeorun. — CII6.: Jlamp, 2009. — 480 c. Pexum pocryna on-line ¢ KOMIBIOTEPOB
TYCVP: http://e.lanbook.com/books/element.php?pll cid=25&pll_id=416.

T. 2¢ Dnextpudeckne U 3IEKTPOMAarHETHUECKUe sBIICHUS. — 12-¢ u3l., crepeoruin. — CII6.:
Jlamp, 2009. —-528c¢c. Pexum gocryma on-line ¢ xommeiorepos TYCVYP:
http://e.Janbook.com/books/element.php?pll _cid=25&pll id=418.
T. 3: Onrtuika. AtomHas Gusuxa. — 10-€ usn., crepeorrn. — CII6.: Jlans, 2009. — 656 ¢. Pexum
JocTyra on-line c KOMIBIOTEPOB TYCVYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=419.

3. 3ucman I'A., Togec O.M. Kypc obmeit ¢usuxu. B 3-x Tr. [Dnexrpomnustii pecype] — CIIG.:

Jlans, 2007.

T. 1: Mexanuka. Monexynspuas ¢usuxa. Konebanus u Bonssl. — 7-e m3n. — 352 c. Pexum

JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 _id=505.
T.2: OnextpuuectBO W MarmeTHaMm. — 7-¢ m3d. —352c¢. Pexum Jgocryma on-line:

http://e.Janbook.com/books/element.php?pll _cid=25&pll_id=151 ¢ xommsiotepos TYCVP.
T. 3: Ontuka. ®uznuka aToMoB ¥ MoyieKyll. DU3MKa aTOMHOTO sijipa U MUKPOYACTHIL. — 6-€ U311,
-512¢c. Pexxum JIoCTyma on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.

2. JlonmoHUTEILHAS JIUTEPATYpAa:

1. Cagennen M.B. COopruk BompocoB u 3aia4 1o obred puszuke. [DrnexTpoHsid pecype] — 5-
e w3n., crepeormn. —CII6.: Jlams, 2016. - 292c¢. Pexum jpgocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ kommbiorepoB TYCVYP.

2. UpomoB W.E. Mexanuka. OcHOBHbIC 3aKOHBL — 8-¢ m3j., crepeotun. —M.: BTHOM.
Jlaboparopus 3uanmit, 2006. — 309 c. (B 6ubmuoteke — 99 3K3.).
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3. Hpomos M.E. ®uznka makpocucreM. OCHOBHBIC 3aKOHBL — 3-¢ W37, CTepeoTHr. — M.
BbUHOM. Jlaboparopus 3Hanuii, 2006. — 207 c. (B 6ubamoreke — 50 3x3.).

4. Viponos WL.E. Dnexrpomaraetusm. OCHOBHBIE 3aKOHBI: Yuebnoe nmocobue Ui By30B. — 5-¢ U3
— M.: BUHOM. JlaGoparopust 3uarmii, 2006. — 319 c. (B 6ubauoreke — 101 5k3.).

5. Mponos M.E. BonHossie nporecchkl. OCHOBHBIE 3aKOHBL yuebHOe mocobue. — 3-e u3d. — M.:
BUHOM. JlaGoparopus 3nanuii, 2006. — 263 c. (B 6ubmumorexe — 100 2k3.).

6. Uponos WU.E. KeantoBas ¢usuka. OCHOBHBIC 3aKOHBI: YueOHOE MOCOOHE IS BY30B. — 2-€
u3a., gom. — M.: BUHOM. JlaGoparopns 3nanuit, 2004. — 256 c. (B 6ubnuorexe — 100 3k3.)..

7. Uponos W.E. 3apmaum mo obmeit ¢usmke: YueOHoe mocobue st BY30B. — 7-¢ U3,
crepeoruil. — M.: BUHOM. Jlaboparopus 3nanmii, 2007. — 431 c. (B 6udmuoreke — 496 3K3.).

8. Uepros AL, Bopobnér A.A. 3ajaunuk mo ¢usuke: YyeOHoe mocobue i BTY30B. — 8-¢
u3n., nepepab. u gon.— M.: @umarmurt, 2007. — 640 c. (B 6ubnuorexe — 99 3K3.).

9. Bonsxenmreiin B.C. C6opuuk 3aiay mo oOiemy Kypcy ¢usuku: YuebHoe mocobue s
BTY30B. — 12-¢ m3n., ucrip. — M.: Hayxka, 1990. — 396 ¢. (B 6ubmuorexe — 148 ox3.).

10. Kozeiper A. B. Kypc neximit no ¢usuke: Yuebuuk. — Tomck: TYCVYP, 2007. —421 ¢. (B
oubmotexe — 697 3K3.).

11. Kanammuxop H.IL, Koxepruxor HM. ®wmsuka. MuTepHeT-TecTHpOBanKe 6Ga30BLIX 3HAHMIA.
[Omexrponneni pecypc] —1-e m3m. —CII6.: Jlams, 2009. —160c. Pexum pocryna on-line:
http://e Jlanbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ kommsrorepos TYCYP,

12. Jlozosckuii B.H. Kypc ¢puzuxu. B 2-x TT. [DnekTpoHuEIi pecype] ~ 6-¢ u3., HCIp. H JOIL. ~
CII16.: Jlaus, 2009.

T. 1: Ousuyeckue OCHOBBI MEXaHMKH. DNEKTPHUYECTBO U MarneTmsM. Pusuxa xojebanuii u
BOJIH. —-576¢. Pexxum Jocrymna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=236.

T.2: KsanroBas ¢usuxa. Craructuyeckas ¢usuka u TepmoauHamuka, CoBpeMeHHas
(busnueckas KapTHHA Mupa. - 608 c. Pexcxum JlocTyra on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ xommsiorepos TYCVYP.

13. CasenbeB 1.B. Kypc obmieit ¢puznkm. B 3-x Tr. [Onexrpounsii pecypc] — CII6.: Jlans, 2011,

T. 1: Mexanuka. Monexynsipuas ¢usuka. ~ 11-e u3g., crepeorun. — CII6.: Jlams, 2011. —
432 c. Pexum JIOCTyTia on-line c KOMITHIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.

T. 2: DnexrpudectBo 1 MarneTusM. Bomael. Ontuka. — 11-e u3n., crepeorun. — CI16.: Jlans,
2011. —496 c. Pexxum JlocTyTa on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.

T. 3: KBanToBas ontuka. AtoMHas Gusuka. ®uzuxa TBEpmOro Tena. GU3NKa aTOMHOTO SIpa U
sJeMeHTapHbIX 4vactun. — 10-e m3a., crepeotun. — CII6.: Jlams, 2011. —320 c. Pexum
JocryIa on-line c KOMOBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=2040.

3. YuebHo-MeToxUECKHE MOCOGH M MPOrpaMMHEOe ofecriedene

1. Yuebno-memoouueckue nocobus ONA NPAKMUYECKUX 3AHAMUNE U CAMOCHIOAMETLHON
pabomsl [ DNEKTPOHHBIH pecypc]:

2.1. YyxxoB FO.I1. PaGora n sHeprud. 3akoHBI COXpaHEHHS B MeXaHWKe: COOpHUK 3aaad JUis
npaktuueckux 3aHsThid. — Tomck: TYCVYP, 2010. — 24 c. Pexxum noctyna cBOOOAHBIA /7SI CKauMBaHMsL:
http://edu.tusur.ru/training/publications/1100.

2.2. JIsunn A.B., MarasunnukoB A.JL., Tposa JI.A. Monekynsapras ¢usuxa: COOpHUK TECTOBBIX
BOIIPOCOB JUIsl CAMOCTOSTENbHOH paboThl U M IpakTHUecKuX 3ausTuil. — 2009. 30 c. Pexum nocryna
cBOoGOMHEIM [y ckaunBanmst: hitp://edu.tusur.ru/training/publications/1234.

2.3. JIquun A.B., Marasunnukos A.JI., Opnosckas JI.B. Tepmonunamuxa. Yacte 1: COopHUK
TECTOBBIX BONPOCOB Ui CAMOCTOSTENBHON paboThl M [UIs HpaKTHIecKWX 3aHsThd. — 2009. 43 c.
Pexxnm moctyna cBoGOMHBINA [ ckauuBanus: http://edu.tusur.ru/training/publications/12335.
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2.4.Taneesa AWM., Jlsuun A.B., MarasuunukoB A.JI. Tepmomuuamuxa. Yacte 2: COopHuk
TECTOBBIX BOIPOCOB IS CaMOCTOSTENbHOM paboThl M MiIa mpaktudyeckux samsatuit. — 2010. 22 c.
Pexxum moctyna cBoOboamsit 1y ckaumBauus: http://edu.tusur.ru/training/publications/1236.

2.5. bypauepckwmit 10.A. Bommosast omruka: Metoguueckoe mocodue. COOPHHK TECTOBBIX
BOIIPOCOB. - 2009. 24 c. Pexum JIOCTyIIa CBOOONHBIN JUISt CKAYUBAHUS
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxor I0.11. DmemenTs aTOMHOM QU3UKH ¥ KBAHTOBOU MEXAaHUKH: Y 4eGHO-METOIUIECKOE
nocobue. CoopHEK TecToBbIX BonpocoB. — Tomck: TYCVYP, 2011, — 68 ¢. Pexxum nocryna cBoGoublit
IUig ckaunBaHus: http://edu.tusur.ru/training/publications/1104.

Cornacuo mynkry 12.3.3 paGodeit nmporpaMmeL.
2. Yuebno-memoouueckue nocobus Ona 6vINONHEHUA NAGOPAMOPHBLIX pabom [INeKTPOHHBIMA

pecypcl:

3.1. Bypnosumus B.A., Tpostn JILA. Jlunammka wmastHuka OOepbOexa: Meromnueckue
yka3zaHus K Jraboparopuoii pabore. —2007. 13 ¢. Pexum mgoctyna cBoGOMHEIA ISl CKAYNBAHMUS:
http://edu.tusur.ru/training/publications/918.

3.2. bypmoBunumn B.A., TposuJL.A. Kunemaruxka paBHOYCKOPEHHOIO BpAIIEHHUS:
Meromuueckue ykasanus K naboparopHoit pabore. —2012. 13 ¢. Pexxum mocryna cBoOGOmHbIM
s ckaumBaHms: http://edu.tusur.ru/training/publications/923.

3.3. bypaueBckuii JO.A. H3yyeunwe CBOUCTB [OHDIEKTPUKOB B  MOJE  IIIOCKOIO
KoHAeHcaropa: Meroauueckue yka3zanmus K maboparoproit padote. — 2012. 15 ¢. Pexxum nocryna
cBoOomubIl 1t ckaunBanus: hitp://edu.tusur.ru/training/publications/873.

3.4. VIsanosa E. B. I3yuenue MarauTHOro mosist KpyroBOTro ToKa: MeTojuyecKue yKa3aHus
K maboparopaoii pabore. —2007. 12c. Pexmm pocryna cBOOOHHEBIM I CKAYMBAHUSL:

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

3.5. bypaueBckuii 10.A. OunpezneneHue yaenbHOr0 3apsgia JIEKTPOHA METOHOM
MmarHeTpoHa: Meroguueckue ykazauus K jaboparopHoii pabore. — 2011. 14 c¢. Pexxum mocrymna
Jutst ctynenToB, corpyauukos TYCYP: http://edu.tusur.ru/training/publications/864

3.6. bypnopunus B.A., Tposu JLA. HM3yueHue 3aryXaiommx  SIeKTPOMArHHTHBIX
xonebanuii: Meromuueckue ykazaHust K naboparoproii pabore. —2007. 14 ¢. Pexum nocryna
cBoOOHbIA JJIs ckauuBaHus: hitp://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JI.B. Msyduenue unrepdepeHnnn jazepHoro usiaydenus: Meronuueckue
ykazaHus K yaboparopHoii pabore. —2010. 9 ¢. Pexum nocrtyna cBoOOMHBIN U CKAaUUBAHUS:
http://edu.tusur.ru/training/publications/911.

3.8. ®enopor M. B., bypmounur B. A. Bremmu#t ¢orosddexr. Msydgenue 3axona
CroneroBa u mpoBepka Qopmynsl DiHinTeiina: MeToaudeckue ykasaHus K J1aboparopHoi
pabore. - 2009. 11 c¢. Pexum  moctyma  cBOOOAHBIN  JUI  CKAYMBAHMSA:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapo H.A.,, Kupmmos A.M. HccrenoBanue chexrpa aroma  BOIOpOAA:
Meromuueckue ykasauus kK naboparopHoi pabote. —2011. 18 ¢. Pexxum moctyna cBoOOAHBIH
Jutst cKaumBaHus: http://edu.tusur.ru/training/publications/917.
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