\\.\ |

™,
~,
4

MHHHUCTEPCTBO OBPA30BAHUA U HAYKHU POCCUIICKOI OEJEPALINA
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4 Kypcosoii npoext/pa6ora (KPC) qacoB
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5.| Beero aynuropubix 3austuii (Cymma 1-4) 120 | 90 210 | yacos
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oy S <
CamocrositebHas padoTa cTy1eHTOB Jacos
7. 132 ] 90 222
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9 36 | 36 72
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10/ O6mas Tpyaoemxocts (Cymma 8,9) 288 | 216 504 | gacos
(B 324€THBIX eAHHUIAX) 8 6 14 | 3ET
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1 Heaun u 3apaun aucuunadubl « Guzukar»

Hucuunumaa «Du3HKa» U3ydaeTcs BO BTOPOM M TPETHEM CEMECTPE M NPEAyCMATPUBAET YTEHHE
JMeKLMH, MPOBE/JCHHE [PAKTHYECKUX K Ja0OpaTOPHBIX 3aHATHH, NONyYeHHe pasIMYHOro poja
KOHCYJIbTAllHH.

Heasrwo macumminaer «Pu3ukar» siasercs Gopmuposanne y crymnetoB TYCVYP uenocrsoro
Npe/iCTaBieHus O (QUIMYECKHX TNpoLeccax U ABJIEHMAX, NPOTEKAIOIMX B IPHPOJE, MOHMMAHHS
BO3MOXHOCTEH COBPEMEHHBIX HAay4HBIX METOJOB MO3HAHHS NPUPOALI M BIAJEHHS UMM Ha ypOBHE,
HEOOXOJIMMOM [T PELICHUS! IPAKTHHECKHX 33124, BO3HHKAKOIIMX [IPH BBINOIHEHNH IPO(ECCHOHATBHBIX
00s13aHHOCTEH.

3anaveit u3yaeHust Kypca GH3HKH SBISIETCS OCBOEHHE CTYAEHTAMU U YMEHHE HCIIOIb30BATh:
® OCHOBHBIX IOHATHH, 3aKOHOB H MOJIeJIel:

MeXaHHKH;

TEPMOJINHAMHKH,

3IIEKTPUYECTBA U MArHETH3MA,

KosieOGaHHi H BOJH:

OTITHKH;

ATOMHOM (PU3HKH;

GhHU3UKH TBEPJOTO Teja;

saepHoit GU3NKH;

® METOJ0B TEOPETHYECKOTO M SKCIIEPHMEHTATLHOIO HCCIIEIOBAHHH B (PH3HUKE;
® METOJIOB OIIEHOK MOPSIKOB (PH3HUECKUX BETHYHH.

VVVVVVVY

2 MecTo ancuuninebi B crpykrype OOII

Jucuummana  «Du3HKa»  OTHOCHTCS K YHCIy — JUCHUIUIMH — MAaTeMAaTHYecKoro |
€CTECTBEHHOHAYYHOI'0 NUKJIa (6a3oBas 4acTh HUKIA OOIIMX MaTeMATHYECKHX H €CTECTBEHHOHAYYHBIX
JMCLHMIUIAH B (he/lepabHBIX IOCYapCTBEHHBIX 00PA30BATENBHBIX CTAHAAPTAX BBICIIEr0 0OPA3OBAHHS -
®I'OC BO b1.B6. 3Hanus U HABBIKH, [OTyYeHHbIC IPH H3yYeHHH (DH3HKH, UCIIONB3YIOTCS B MOCTIEAYIOIINX
AUCIIMIUTMHAX TYMaHHTapHOro Imkia: «®Puigocodusy, mnpodeccuoHanbHoro mukna:  «Teoperuyeckue
OCHOBBI 3/IEKTPOTEXHHKHY, «MaTepuaiibl 3eKTPOHHON TEXHHKHY», «DH3HYECKHE OCHOBBI JIEKTPOHHKHY,
«TBepnorensHas sreKTpoHnKay, «Bakyymuas u IslasMeHHas 3JIeKTpoHHKa», «KBaHTOBas W onTHYeckas
DNIEKTPOHMKA»,  «DH3HKA  KOHJEHCHPOBAHHOTO  COCTOsHHMs»,  «HamoonmexktpoHmka»,  «®DH3HKa
HOJIYNIPOBOJHHKOBY, «KBaHTOBas MeXaHHKay, «Be30macHOCTh KH3HEASSITETbHOCTH Y.

3. TpeboBaHus K pe3yibTATAM 0CBOCHHSI JHCIHIIHHDI
[lpomecc wmsyuewns nucummines «®@u3uKa» HanpasieH Ha (DOPMUPOBAHHE CIIEAYIOLIMX
KOMITETEHIINHA:

oowenpogheccuonansusie komnemenyuu (OI1K):

1) crocoGHOCTs MpecTaBIATE afeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHH HAyqHYIO KapTHUHY
MHpa Ha OCHOBE 3HAHMS OCHOBHBIX IOJIOXKEHHH, 3aKOHOB H METOJIOB €CTECTBEHHBIX HAYK H MAaTEMATHKH
(OHK-1).

B pesynomame uzyuenus Kypca Qpusuku cmyoeHmsl 00nHcHbl:

3HaTe (usMyecKHe OCHOBBI MEXAaHHKH, MOJIEKYIAPHOH (H3HKHM, NPHPOLY KoleGaHWH H BOJH,
OCHOBBI MOJICKYJIIPHOH (GH3MKH H TEPMOJIMHAMHKH, HJIEKTPUYECTBA U MarHETH3MA, OITHKH, aTOMHOH H
SAEPHON PU3HKH.

YMeTb HCNoNb30BaTh TEOPETHYCCKHE 3HAHHS TPH OOBACHEHHH pPE3YJIbTaroB JKCICPUMEHTOB,
IIPUMEHAT 3HAHUS B 00NACTH QU3MKM 1718 OCBOCHHS 0BIIENpohecCHOHANBHBIX JUCIHIUIME U PelIeHHs
npodeccHOHANBHBIX 3a1ay.

Biajgers HaBbikaMu QU3HYEeCKUX HCCIIe0BAHUIA.

CornacoBaHa Ha noprtane Ne 6344



2) crIocOOHOCTH BBISIBJISITE €CTECTBEHHOHAYUYHYIO CYIHOCTE Po6ieM, BOHHKAIOUIHX B X0j1€
11poeCCHOHANBHOM eI TeIbHOCTH, IIPUBJIEYD JUISL UX PEHICHHS COOTBETCTBYIOMMUI (u3uKo-
Matemaruueckuif anmapar (OITK-2);

B pesynomame uzyuenua kypca puzuxu cmyoeHmslt 001MCHbI:

3HaThL OCHOBHBIE 3aKOHBI MEXAHHKH, MOJIEKYIAPHOA (H3UKH, IPHPOLY KojeOaHHH H BOJH, OCHOBBI
MOJIEKYIISPHOM (DH3UKH U TEPMOTMHAMHKH, MIEKTPUYECTBA U MArHETH3Ma, OITHKH, aTOMHOH H S/IEPHOH
bu3uKy.

VYMeTh BBIIBIATE (QU3HUECKYIO CYHIHOCTH NMPOOJeM, BOZHHKAIOIMX B X0j¢ MpodecCHOHATBHOH
JESATETBHOCTH.

Biiagers HABBIKAMH HCIOJIB30BaHUSA (U3MKO-MAaTEMaTHUYECKOro amapara [Uis peuIeHHs JTHX
npoOeM.

3) cr1ocoOHOCTH HCIOIB30BATh OCHOBHBIC ITPUEMbl 0OPa0OTKH U IIPE/ICTaBICHHS
SKCIEPUMEHTAThHBIX NaHHbIX (OIIK-5).
3HaTh OCHOBHBIE IIpHEMBI 0OpabOTKH 3KCTIEPUMEHTAIBHBIX JAHHBIX..
VYMeTsh HCTIOIB30BATH TEKCTOBBIH PellakTop JUisl HAITHCAHUs OTYETOB MO JabopaTopHBIM paboTaMm.
HcnonsizoBate nporpamMmy 00paboTKH U IIpe/ICTaBICHHS pe3yIbTaToB.
Baaners HaBBIKAMU 00PabOTKH IKCIIEPHMEHTANBHBIX PE3YJIbTATOB.

4. O0beM JHCHUIIHHBI H BHABI Y4eOHOil paboThI

Ob611as Tpy10€MKOCTh AUCHUIUTHHBI COCTABISET 14 3aueTHbIX eauHul (3ET).
Bun ydeOnoit paborsl Bcero CemecTpsbl
4acoB
1 2 3 4
AyauTopHbI€ 3aHATHA (BCEro) ‘ - 210 120 | 90
B toMm yucne:
Jlexumn 84 48 36
Jlaboparopusle paboTsl (JIP) 48 32 16
IIpakTuyeckue 3ansarus (113) 78 40 38
CaMocTrosTesibHas patoTa (Bcero) ~ 222 132 | 90
B tom uncrne:
[MpopaboTka NeKUOHHOr0 MaTepUaia ¥ NOArOTOBKA K 70 40 30
KOHTPOJIBHBIM MEPOTIPHATHSIM
[lonroroBka K IMpaKTHYECKUM 3aHSITHSIM U BBIITOJIHEHUE 104 60 44
VHIMBHTYaJIbHBIX 3aIaHMH
[ToroToBKa K BBIIONHEHHIO H 3alllUTe J1ab0opaTOPHBIX 48 32 16
pabor
Buj npoMexyTouHoil artecraiiu (3K3aMeH) 72 36 36
O6mas TpyaoeMKocT, © . yac 504 288 | 216
3ayeTHBIE €XHHUIBI TPYA0EMKOCTH ‘ 14 3 3

JK3aMmeH 2,3 cemecTp
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S. Coneprxanue THCIHTIAHb
5.1. Pasgens! qHCLNTUTHH U BHJIB] 3aHATHIH

o], Dopmupy-
Ne 1/ HaumenosaHue pasjena =t § é = é 2 é 42 £ Sz eMble
e k4 O 90 & 9
JMUCUHTLITHHBI K ks 5 é« § .53 g g o] § < KOI\{(I(I)G;IG;?)HKH
BTOPOW CEMECTP
1 Knaccuueckas n 10 8 8 26 52 OTIK-1,
PEJIATHBUCTCKAsE MEXaHHKA OIlK-2,
OIIK-5
2 Mosnexynsapnas ¢pusmka. 8 8 8 24 48
Tepmonunamuka. DiteMeHTEI
(PU3MYECKON KHHETHKH
3 DJIeKTpOCTaTHKA 8 8 8 24 48
4 ITocrosHHBIH 6 4 10 20
EKTPUUECKUH TOK B
MeTajulax, BaKyyMe M rasax
5 DNeKTpOMarHeTumM 8 4 8 28 48
6 Konebanus u BoHEL 8 4 4 20 36
TPETUN CEMECTP
7 Bonuosas ontuka. 12 8 12 24 56 OIIK-1,
BzaumopeiictBue uziydenus ¢ OIIK-2,
BelecTBoM. KBantoBas OIIK-5
OTITHKA
8 DNeMEeHTBI KBAHTOBOM 10 4 12 24 50
MEXAHUKA
9 DJIEMEHTEI KBAaHTOBOM 8 4 8 26 46
CTaTHCTHKH U (PU3HKH
TBEPJOIO TeJa
10 DneMeHTHI sJepHoi GU3UKH B | 6 6 16 28
(GH3HKH 3NIeMEHTapHBIX
gactuil. CoBpeMeHHas
¢usHyeckas KapTHHA MHPa

HTOI'O, yacos 84 48 78 222 432
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5.2 Coepxanue pa3iesioB JHCIHIUTHHBI (110 JeKIHAM)

Ne
/1

Haumenosanue
pa3enon

CoJiepxanue pas3Jiesion

Tpyroém-
KOCTh
(qac)

dopmupye
MBbIE
KOMIIETEHII
1

BTOPOU CEMECTP

Kiuaccnueckan u
peJSI THBHCTCKAS
MeXaHuKa

1.1 Breneune. @u3HKa B CHCTEME €CTECTBEHHBIX

Hayk. O6uiast cTpykTypa Kypca QH3HKH.
Mexanuka. OCHOBHbIE KHHEMATHYECKUE
XapaKTePUCTUKH IOCTYNATEIBHOTO H
BpAIATEILHOTO JIBUKEHHSL.

1.2 VinepiinanpHple CUCTEMBI OTCYETA H 3aKOHBI
Herorona. Cunbl B Mexanuke. Pabora u

KHHeTHYecKas sHeprus. KoHcepBaTHBHbIE CHIIBI
H [OTeHIHaTbHAs dHeprusl. CBA3b MEXIY CHIOH H

MIOTeHIIMATBHO 3Heprueil. 3aKoH cOXpaHeHUs
NOJIHOH MEXaHWYECKOH SHEPrHH B MOJIe
[NOTEHIIHAIBHBIX CHJI. 3aKOH COXPAHEHHUS UMILY-

nbca. AGCOIIOTHO YIPYTUH U HEYTIPYIHil y1aphl.

1.3 Heunepunanbuble cucTeMbl oTcyéTa. CHIbI
uHepLuH. [IBH>XKeHHe B [10Je TATOTCHHS.

1.4 Tloustue abcoMIOTHO TBEPOTO Tea.
OcHOBHOE ypaBHEHHE JMHAMUKH aOCOJIIOTHO
TBepaoro tesa. MoMenT nHepunud. MoMeHT
ciiibl. MOMeHT uMIyibca. 3aKkOH COXPaHEHUs
MOMeHTa uMItysisca. Kunetudeckas sHeprus
Bpalarolerocs Tena.

1.5 Hoctynare! DitHiuTteiina. Kunematuxa
CIeLHATBHON TE€OPUN OTHOCHTEIILHOCTH.
JluHaMuka crienHanbHOi TEOpHH
oTHOcUTeNbHOCTH. [ToHaTHE 00 00mIIeH TeopuH
OTHOCHTEIHHOCTH.

10

OIIK-1,
OIlK-2

Mouiexyasipuas
duzuka.
TepMoaunaMuka.
JjIeMeHThI
$m3nveckoi
KHHETHKH

2.1 MHKpOCOCTOsSIHHE H MAKPOCOCTOSTHHE.
OyHKIUH COCTOSHHS. Y paBHEHHUS COCTOSHUS
HIeIBHOTO B peaibHOTO ra3a. Pacnpenenenue
SHEpIHH 110 CTeNneHsAM cBoboabl. DyHKIMH
npoiiecca. BHyTpeHHSS 3HEPrus HICAIBHOTO H
peasibHOTO rasza. Pabora. IlepBoe nauano
TepMOJUHAMHUKHU. AuabaTHueckuii nmpoiecc.
2.2 TennoéMxocTs uaeasibHOTO rasa. Kparkue
CBE/ICHHUS H3 TEOPUH BEPOSITHOCTEH.
PacripeienieHust MOJIEKYJ 110 CKOPOCTSIM H
KHHETHYECKUM 3HeprusM. bapomerpuyeckas
dopmyita. PacripenesieHHe MONEKY 110
MOTEHUHAIBHBIM 3HEPTISIM (pacipe/iesieHue
boneumana). Pacripenenenne Makcsesia-
bossumana.

2.3 CrarucTHyecKUi BEC M YHTPOIHSL.
O6patHMble B HeOOpaTHMBbIE ITPOLECCHL. 3aKOH
BO3pacTanys oHTponHu. TpeTse Havano

OIlK-1,
OIlK-2
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7

TEPMOJIHHAMHKH. TepMOIHHAMHYECKHH CMBICIT
SHTpONUH. TennoBsie MalIHHBL.

2.4 DneMeHTs! du3nyeckol KHHeTHKH. YacToTa
CTOJIKHOBEHHH, BpeMs U JUTHHA CBOOOIHOIO
npobera. SIBjieHUs nepeHoca B razax - Auddysus,
BHYTpEHHEE TPEHHE, TEILIONPOBOIHOCTS.
3aBUCHMOCTH KO3DPUIHEHTOR MTEPEHOCA OT
JIaBJICHUS M TeMIIEpaTyphbl rasa.

3 JIeKTPOCTATHKA

3.1 [JoHsaTHE MEKTPOCTATHUECKOTO TIOJIS.
XapakTepUCTHKH dJIeKTpUIecKoro nosis Teopema
["aycca muist BEKTOpaA HAIPSDKEHHOCTH
3JIEKTPOCTATHUECKOTO TOJISL B BaKyyMe.
[Tpumenenue teopemnl [aycca k pacuery
HAMpsKEHHOCTH JJICKTPHYCCKUX TOJIECH.

3.2 Pabora cui anexrpudeckoro nois. Teopema
O HUPKYJIALHYU BEKTOPA HANPSHKEHHOCTH ITOJIS.
Horenuuan u pazHocTs noteHIMaTOB. CBSI3b
MEXKY HANPSIKEHHOCTHIO U NTOTEHIHAIOM.
Pacuer notennmanos npocreiimux
JNEKTPUUECKHX IOJIEH.

3.3 DnekTpUYecKoe NoJie AUIIOJIS.
DNEKTPUYECKU I TUTIOTH BO BHEIIHEM
IEKTPUYECKOM HoJIe. SIBIeHHE MONSIpH3alHN
JAMDJIEKTPHKOB. [10JIIpU30BaHHOCT JTHIJICKTPHKA
U TH3JIEKTpUdecKasi BOCIPUHMYHBOCTD.
Onextpuyeckoe cMemenue. Teopema [Naycea mist
BEKTOpA 37EKTPHUUECKOTO CMEIIECHHS.
DJIEKTPUYECKOE NOJIE B IMBIIEKTPUKE. Y CIIOBHS Ha
rpaHHIE JBYX JUINCKTPHKOB.

3.4 DnexTpuyeckoe 1ojie BHYTPH NPOBOTHHKA U Y
ero nosepxHocTH. Pacnipenencuue 3apsaa B
npoBoHHKe. [IPOBOTHUKY B 3JIEKTPHIECKOM
noje. NeKTPOEMKOCTD YEJUHEHHOTO
nposoanuka. Konaencaropsl. DHeprus
3apsHKCHHOIO KOHACHCATOPa, DHEPrus
3JIeKTpHYeCKOro nosst. O6sEMHAs MIOTHOCTh
SHEPrHH.

OIIK-1,
OIIK-2

4 HocrognubIii

JIEKTpHYCeCKUH
TOK B MeTaJLIaX,
BaKYyMY H razax

4.1 IocrostHubli anmekTpudeckuit Tok. Cuita 1
IUIOTHOCTB TOKa. 3aBUCUMOCTD IJIOTHOCTH TOKa
OT XapaKTepHCTUK HOCHTelNIeH ToKa. Y paBHeHUE
HENPEPBIBHOCTH IS IVIOTHOCTH ToKa. CTOpOHHUE
CHJIBI M 3.1.c. 3akoH Oma u Jlxoyns — JleHma B
muddepeHatpHOM U HHTErpabHOH GopMe.
MoirocThb TOKA.

4.2 DyeKTpUYecKHH TOK B BaKyyMe. 3aKoH
borycnasckoro —~ JIeHrMropa.

4.3 DyeKTpUYecKHii TOK B razax. Bujbl razoBeIx
pazpsioB. Monusanms raza. PekoMOuHanus
HOHOB. HecaMoCTOSITENBHBIN H CaMOCTOs-
TeNBHBIH pa3psasl. Bropudunas sMuccus.
Housdrue o nnasme. [1na3mMa B MarauTHOM 1oJie.

OIlK-1,
OIIK-2
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5 DJIeKTpOMarste-
TH3M

5.1 MaruuTHOe 11051e B Bakyyme. 3akoH buo-
Casapa-Jlamaca. Teopema ["aycca [u1st Bekropa
ArHUTHOH MHAYKIMH. TeopeMa O HUPKYJIALHH
BEKTOpa MaraHuTHOH HHAyKud. [lose conenounna
H TOpouJia. [[BHXEeHHE 3apsI0B H TOKOB B
maruntHoM nose. Cuina Amnepa. Cuia Jlopenna.
Pabora, coBepiiiaemas rpH nepeMeleHnH 1po-
BOJIHMKA H KOHTYpa C TOKOM B MarHMTHOM JI0JIE.
5.2 MarsuTHoe 1oJjie B BemecTse. Buibl
MarnetukoB. HamaranueHHocTh. Bexrop
HaNpsHKEHHOCTH MarHUTHOTO ntoJit. MarautHas
IPOHHUIIAEMOCTH cpeaibl. TeopeMa 0 HHPKYJIALHM

OIlK-1,
OI1K-2

BEKTOPA HANPSXKEHHOCTH MarHUTHOTO I10JIs.
5.3 SBnenue SMeKTPOMArHUTHON HHAYKLIUH.
[IpaBuno marHuTHOM Mo1e. D dexT
Xoswa. Jlenna. [pupona 3./1.c. HHIYKIIUH.
[IMpKyIIsius BeKTOpa HANPSKEHHOCTH BUXPEBOTo
MarHMTHOTO MOJIs. SIBJIeHHEe CAMOUHIYKIIHH.
HNunyxruBnocts. Bzaumuas aaaykuus. Tox npu
3aMBIKAHHH U PA3MBIKAHUH I[CITH.
5.4 Dueprust MarauTHOTO TToNA. OOBEMHAS
IJIOTHOCTH SHEPrUu. BuxpeBoe anekTpHueckoe
none. Tok cMelieHus. Y paBHeHUs1 MakcBeuia B
UHTEerpanpHod H muddepenimansHoi Gopmax.
OTHOCHUTENIBHOCTD DNEKTPUYECKOTO U MAarHUTHOTO
noJIeH.

6 Kosebanus u
BOJTHBI

6.1 Mexanndeckue konedanus. MeanbHbii
TapMOHHYECKHI OCHHIUISATOP.
JuddepeninaibHoe ypaBHEeHHE rapMOHHYECKOTO
OCLIUJUIATOpA H €r0 peleHne. AMIUIMTY A,
yactora u (aza koneOanuid. JHEPrus
rapMoHHueckoro kosebanusa. CBoOOIHBIE
3aTyxaroline KojebaHus OCIHIUIATOpa ¢
notepsiMu. BeiHyXneHHbIe Konebanus. CioxeHne
konebanuii (Ouenus, purypsl Jluccaxy).

6.2 DnexTpoMarauTHbIe Konebanus. CBoOOIHbIE
KoyiebaHus — COOCTBEHHbIE U 3aTyXaroIIHe.
Brinyxaennsie kosiebanus. Pe3onanc Toka u
Harpspkenus. [lepeMeHHBIH TOK.

6.3 BoHbl B yripyroii cpene. Y paBHEHHE BOJHBIL.
JlytiHa BOJIHBL, AMIUIHTY/IA BOJIHBI, BOJTHOBOE
ynciio, $asza BonHbl. Pa3zoBasi CKOPOCTh YIPYTHX
BOJIH B ra3ax, *HJIKOCTSX U TBEPJbIX TeJax.
['pynnoBas ckopocth. BoslHOBOE ypaBHEHHE.
DHepreTHYECKUE XapaKTePUCTHKU YITPYTHX BOJIH.
Bexrop YMoBa. UnTepdepennus u nudpaxuus
BostH. Crostane BostHeL Dddext Jlomnepa B
aKyCTHKE.

6.4 DeKTpOMarHUTHBIE BOJIHBL. Y paBHEHHSA
IIOCKHX U chepuyeckux BoJH. BosHoBOE
ypaBHEHHE JUIS 2JE€KTPOMArHATHOTO MOJIS.
DHEPreTHYECKHE XapaKTePUCTHKH
3NIeKTPOMarHuTHEIX BOJH. Bekrop llolinTunra.

OIIK-1,
OIIK-2
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TPETUU CEMECTP

7 BoJmmosas onruka.
Bianmopaeiicraune
H3JIy4YeHHH ¢
BEHICCTBOM.
KBanroBast onrka

7.1 KorepeHTHOCTh CBETOBBIX BOJIH.
HurepdepeHIys ceera 0T IBYX KOTePEHTHBIX
uctounukoB. Ousrt HOHra. Marepdepennns
¢cBeTa B TOHKMX IUleHKax. [Ipoceetnenne onTHk.
Huteppepomerpsl.

7.2 Iudpaxius cBeTOBBIX BOJH. [Ipuniumn
['otirenca-Gpenens. Meron 30u Ppenesis.
Jndpaxuns OpeHens Ha OTBEPCTHH H [HCKE.
Hudpaxuus Gpaynrodepa Ha oHOM meaH 1
mudpakuHOHHOHN pernerke. Paspeinatomas
CI1ocoOHOCTh ONTHYECKHX NpHbopoB. [TousTre 0
roJIOrpagpuUECcKoM METOIE MOJIYUCHUS H
BOCCTAHOBJICHHS H300paeHHH.

7.3 Ionsipusanus ceera. EcTecTBeHHbIH U
oJIspu30BaHHbIA cBeT. [TomyueHue u aHamu3
THHEHHO-TIOIPH30BAHHOTO CBETA. 3aKOH
Mamoca. Iosstpuzanus cBeta npu OTpaXKeHHH.
3akoH bprocrepa. J[BoitHoe nyuenpenoMienue.
ITpoxoxaenue cBera yepes $azoBble IIACTHHKH.
HaTepdepeHiyst noaspu30BaHHOIO CBETA.
DJeKTpo- U MarHUTOONTHICCKHE 3 HEKTEL.

7.4 BzanMoieiiCcTBHE H3TyYeHHs C BELIECTBOM.
HopmanbHas 1 aHOMabHast AUCIIEPCHH.
ITornomenue cpera. 3akou Byrepa. Casisb
JUCIIEPCHH ¢ TornouieHueM. PaccesHue cera.
7.5 Tennosoe H3NMy4YeHHE U JTIOMHHECIICHIHS.
CrexTpaibHble XapaKTepPUCTHKH TEIMIOBOI0O
usnydeHus. AGCOMIOTHO YepHoe Telio. 3aKoH
Kupxroda. 3akon Credana — Bonsimana.
3akonsl Buna. ®opmyia ITinanka. Ksanrosoe -
00BICHEHHE 3aKOHOB TEILIOBOTO H3TyUYEHHS.
7.6 KopIycKyJsIpHO-BOJTHOBOM JIyanu3M cBeETa.
D¢ dext Komnrona. /lanenue crera.

12

OIIK-1,
OIIK-2

DjIeMeHThI
8 KBAHTOBO
MEXaHHKH

8.1 BosHoBrle cBoMcTBa MUKpoUacTuil. ['unoresa
Je bpoitns. Tudpakuns MukpodacTHil.
CooTHoleHne Heonpeaenéunocteii [elizenbepra.
Bonnosast GyHKOuUsA, ee CTATHCTHYECKHH CMBICIT.
Vpasuenue llpeaunrepa. Kpanrosas yactuna B
NPAMOYTOJIBHOH NOTEHIMATILHOH SIME.
8.2 Ilyyok yacTHIl B 0OJIe IPSIMOYTOJIBHOTO
noTeHuuanpHoro Oapeepa. TyHHenbHBIN 3 deKT.
8.3 IlonsTue cOGCTBEHHOTO MAarHHTHOTI'O MOMEHTA
YacTHLL! ¥ ciiuna. [TonHbi MOMeHT UMITY TBCa
YACTHIBI U IOJIHBIA MAaTHHTHBIH MOMEHT.
KBaHTOBOMEXaHHYECKOE OIHCAHHE ATOMOB.
Cramonaproe ypasuenue Ulpepuurepa s
aToma Bogopozaa. BonHosbie GyHKIHH KB
KBaHTOBBIE YHCIIA. TeOopHs MHOTOMJIEKTPOHHOTO
aroma. [Ipunuun ITaymu. Kparnocts
BoIpoKAeHus. [IpaBusa oTbopa IS KBAHTOBBIX
epexonoB. MexaHuuecKuil 1 MarHUTHBIH
MOMEHTBI amomo6. | HpOMarHuTHOE OTHOIIICHHE,

10

OIlK-1,
OIIK-2
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Onert llltepua u ['epnaxa. Dddexr 3eemana u
[HTapka. OMIHpHYECKUE 3aKOHOMEPHOCTH B
aTOMHBIX criekTpax. ®opmyra banemepa.

8.4 Ksanrosas teopust Mosiekyi. Kpantosas
NpHpoaa KoBaTeHTHOH cBs3y. [lonsaTHe 00
0bMeHHOM B3anMOIeHCTBHU. CIIEKTPHI MOJIEKYJT —
IEKTPOHHBIE, KojtebaTe/IbHble, BpAIATEIIbHEIE.
KoMmOuHanmuoHHOE paccessHHE CBETA.

8.5 CnoHTtanHoe U HHAYLIHPOBAHHOE H3JIyYeHHE.
WusepcHoe coctosiaue Berectsa. OCHOBHBIE
KOMIIOHEHTBHI Jlazepa. Y CIIOBHA yCHIICHHS H
reHepanuy ceera. CBOHCTRA JIa3epHOTO
n3nydeHus. OCHOBHbIE TUIIBI JIA3EPOB H UX
IIPUMEHECHHE.

JJ1eMeHThI
KBAHTOBOH
CTATHCTHKH H
¢pu3ukn TBEpAOrO
Tesaa

9.1 OCcHOBBI KBAHTOBOM CTATUCTHYECKOH (PU3HKH.
[TpuHUNT TOXKIECTBEHHOCTH YacTHIl. bO30HEI H
dbepmuonrl. @azoBoe MPOCTPAHCTBO U PYHKIHUS
pacnipenenenus. Pacnpenenenus boze —
Ounmreiina u Gepmu — [Jupaka. [lonstue
IUTIOTHOCTH cOcTOSHUH. POTOHHBIN HieanibHbIH
raz. Pacupenenenue GOTOHOB 110 SHEPTUAM.
®opmyna [Tnanka.

9.2 DneKTpOHHBIH HIEATBHBII ra3.
Pacrnpenienenne 31eKTpOHOB 110 SHEPTHUSIM IIPH
pa3IMYHBIX TeMIepaTrypax. 3aBHCHMOCTh YPOBHS
@®epMH OT TeMIIEpaTypBhl.

9.3 Teopus TEMIOEMKOCTH TBEPIBIX TEIL.
OnemenTsl Kpuctauorpaduu. Tennosele
KoJyieOaHH KPUCTALTHYECKOH peleTKH.
TenuoBele cBolcTBa TBepIbIX Tell. Teopus
TEIUI0EMKOCTH DiHIuTelHa. Teopust
temioeMkocTu [lebas.

9.4 DneMeHTHI 30HHOH TEOPHH TBEPJBIX TEIl.
Paciennenue 3HepreTHHecKux ypoBHEH MpH
00pa30BaHUM KPHCTALIMYECKOH PEIIETKH.
DHepreTHyeckHe 30Hbl B KpHcTasiax.
PacnipenesnieHHe 3JIEKTPOHOB IO I3HEPreTHYECKHM
30HaM. MeTasuibl, TOIYIIPOBOAHHKH 1
JM3JEKTPUKH B 30HHOH Teopuy. KBaHTOBas
TEOPHUsl IIEKTPOIIPOBOJHOCTH TBEPIBIX TEJL.

OIIK-1,
OI1K-2
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JJ1eMeHThI
sjiepHoOH PU3MKH N
(10763 N
3JeMEeHTapHbIX
YacTHIL
Cospemennas
dusugeckas
KapTHUHA MUpa

10.1 Crpoenue suep. Pazmep anep. SAnepusie
cunbl. Jledekt Macchl, SHEprus CBS3U U
YCTOWYHBOCTE fiziep. MOMEHT UMITyJIbca B
MarHUTHBIH MOMEHT siipa. Bo36yxaeHHble
COCTOSIHHS iIep H raMMa-u3irydeHne. Dddexr
Meccbayapa. PanoakTHBHOCTE sifiep. 3aKOH
PaTOaKTHBHOI'O pacraja.

10.2 SAnepupie peakunu. Knaccudukanus
AAEPHBIX peakiiid. DHeprus 11epHOH peakuH.
HckyccTBeHHAs palioakTHBHOCTD. Peaknus
nestenus. Peakuus cuHTtesa. pobnema
YITPABJIAEMBIX TEPMOSIEPHBIX PEaKIUH.

10.3 DneMeBTapHble YacTHIBL. THITHI

OIIK-1,
OI1K-2
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({yHIaMeHTATBHBIX B3aUMOICHCTBHIA.
Kitaccuduxarys u B3auMHasi IPeBpamaeMocTh
JJIEMEHTapHBIX YacTuil. JIenToHb! U aApOHEL.
AnTuHyacTuibl. KBapkoBas MOJENb aIpOHOB.
CoBpemeHHas pu3nyeckas KapTHHA MEDA.

5.3. Pa3jesibl AHCHMIIHEBI B MEXKIMCUHIUIHHAPHBIE CBS3H ¢ 00ecHeYHBAIMMME (NPeIbLy HHMM)
" ofecrieunBaeMbIMH (IOC/IEYIOMMHMH) JHCIHILTHHAMH

Jlnst ocBoenMs pa3fenoB MUCHHIUIHHBL «PU3HKa» HEOOXOMMMBI 3HAHHA, MOJYYEHHbIE B IIKOJIE N
10JIyJaeMble NapasuieNnbHO IPH H3YUYCHHH AUCHUILTHHBL « MaTeMaTHICCKUH aHaATTU3 Y.

Paznensr  mucnuiummabl  «DH3MKa»  CBS3aHBI ¢ pasfieflaMM  HOCAeOVIOWUX — JTHCIMILTHH
«[Ipodeccnonansroro mukia (6a3oBoit o0wenpodeccHoHATEHOM YacTi )» pabodero y4eOHOTO IyIaHa:

Ne Haumenosanue Ne Ne pazpesnoB nanno# muciimuineel U3 1a0:1.5.1, 118 KOTOPBIX
T/ obecrnieyBaeMbIX HEe0OX0JIUMO H3yUYeHHe 00ecleyuBaeMBbIX (TOCISAYIOMNX ) JUCHMILUIHH
(mocneyommux) 1 2 3 4 5 6 7 8 9 10
JIUCHUTUTHH

1 | Teoperuueckue ocHo- + + + + +
BBI DJIEKTPOTEXHUKH

2 | Marepuaiel 25eKT- + + + + + + +
POHHOH TEXHUKH

3 | Teepaorenpuas + + + + +
3JIEKTPOHHKA

4 | KeaHToBas  ONTH- + + + + +
4ecKas 3JIeKTPOHHKA

5 | HanoasexTpoHunka + + + + + |+

6 | Ousnyeckne OCHOBEI + + + + + + + + +
JIEKTPOHHKH

7 | ®u3uka  KOHACHCHPO- + + + +
BaHHOT'O COCTOSHUS

8 | Bakyymnas u ias- + + + + + + + +
MEHHAs HJIEKTPOHHKA

9 | ®usuka + +
IOJIYTIPOBOAHHKOB

10 | KBanToBas Mexanuka + +

11 | ®unocodus + + + +

12 | besomacHocth + + + + + + +
KU3HEEATENBHOCTH

5.4. CooTBeTcTBHE KOMIIETEHIHI, POPMHPYEMBIX IIPH H3YYeHHMH AMCUHILIHHbI, H BUOB 3aHATHI

[Tepeyens Bunp1 3ansruid @opMBI KOHTPOJIS
komuereHund | Jlekunn | Jlaboparopusie | [Ipaktuueckue | CamMocrosrensHas | Tect, ompoc, KOHTPOJb-
3aHSATHS 3aHATHS pabora cryseHTa | Hag padoTa, KOJUIOKBH-
OTIIK-1 + + + + yM, 3aliiTa oT4yera mo
OT1K-2 + + + + nabopartopHoil  pabore,
OIIK-5 + + 3aldTa  UHJIHABHILYah-
HOT'O 3aJaHus, DK3aMeH.

CornacoBaHa Ha noprtane Ne 6344
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6. Meroast u ¢opMbI OpraHM3aHHH OOyUYeHHSA
JUis ycrenrHoro ocBOSHHSA JMCIHIVIMHBI IPHMEHSIOTCS pa3jinuHble 00pa3oBaTesbHblE TEXHOIOTHH,
KOTOpble 00CCINEUYHBAIOT JOCTHXXEHUE IIAHUPYEMBIX peE3ybTaToB OOyUYeHMsI COIJIACHO OCHOBHOMH
o0pa3oBarespHOH porpamMMe, ¢ y4€ToM TpeboBanuil Kk 00BEMY 3HaHHH B HHTEPAKTUBHOH dopme.

6.1. TexHOIOrHH HHTEPAKTHBHOI0 00YUYEeHHS NPH Pa3JIHYHBIX PopMax 3HAHHH

Tabnuna 6.1.

®Gopwmer | Jlexknun | Tlpaktuueckue | Jlaboparopasie Bceero
Mertons! (4ac) 3aHATHS (Jac) paboTs (4ac) (4ac)
O6cyx)aenne Npe3eHTalNY | 10 4 14
JIEMOHCTpAIIHi ONIBITOB
Pabota B koMaHe 6 6
YcTHBIH onpoc Wiu
TECTUPOBAHUE NPU JOITYCKE H g %

3aluTe
71a60paTOpHBIX paboT
[Ty6nnunas 3ammra 1 pazdop

Y IOCKH HHIHBUYATBHBIX 10 10
TBOPYECKHUX 3aJaHUH U TECTOB
Htoro uHTEpaKTHBHBIX
par 10 10 18 38
3aHATHH

7. JIabopaTOpHBIi HPAKTHKYM

Ne HanmenoBanue sraboparopHeix pabor Tpyno- dopMupyeMmele
paszaena u3 €MKOCTh KOMIIETEHIHH
tab. 5.1 (uac.)

BTOPOU CEMECTP
1 e Bgoanoe 3ansrue. Metoauka 06paboTku 8 OIlK-1,
pe3yabTaTOB H3MEPEHHUIH. OIIK-2,
e KuHeMaTHKa paBHOYCKOPEHHOT'O OIIK-5
BpalleHHs.

e Jlunamuka masTHHKA Obepbeka.

e MOMEHT HHEPLUH TBEP/BIX TEIl.

2 e Hsyuenne pacnpenenenust Makcsenna. 8

e Hzyyenwue pacnpenenenns bonpiMana
Onpenenenne OTHOLICHUS TEIJIOEMKOCTEH
ra3a MetojioM Knemana u [le3opma.

e TeruonpoBoJHOCTD T'a30B.

3 o lzyyeHue 31€KTPOCTATHYECKOTO MO 8

e M3yueHue CBOHCTB AHIICKTPHUKOB B I10JI€
TUTOCKOT'O KOHJIEHCATOopa.

5 e I3yyeHue MarHMTHOIO MOJISL HA OCH 4

® KpYroBOTO BHTKA.

o OrmpeneseHne yAeIHOTO 3apsiia dIeKTpoHa
METOJIOM MarHeTpoHa.

6 e (Cio)XeHHe B3aUMHO MEPHIECHINKYIAPHBIX 4 OIIK-1,
konebanuii (Gurypst Jlnccaxy). OI1K-2,

e H3yuenue 3aTyxarommx OIIK-5
TeKTPOMArHUTHBIX KoJieOaHuii.

o H3yuenwue 3aTyxammux Koyiebanuit
MasTHHKA KpecTo0Opa3sHOro MasTHHKA.

CornacoBaHa Ha noprtane Ne 6344



13

TPETUU CEMECTP

M3yuyenne HHTEPPEPEHIMH JIA3EPHOTO
H3JTYYCHHS.

Hsydenne nudpaxiinu nazepaoro
H3ITYHeHHS.

H3ydenune spneHus HONApH3AIMY CBETA.
Hsyuenne tennoBoro usryueHus.
Msyuenne BHemnero porosddexra.

OIK-1,
O11IK-2,
OIlK-5

IlpoBepka cooTHOmEHHS
HeolpeeeHHoCTel 171t JOTOHOB.
H3ydenue criekrpa H3JIydcHHs aTOMOB
BOJOPOJIA.

Msyuenne razoBoro nasepa.

OnpejeneHne MUPHHBI 3alPELIEHHON 30HbI
HOJYIPOBOIHHKA OIITHYECKHM METOIOM.
OnpejiesieHHe LIUPHHBI 3a0PEIEHHON 30HbI
HOJIYIIPOBOIHHKA 10 TEMIIEPATYPHOMN
3aBHCHMOCTH 0OpaTHOTO TOKa JIHO/IA.
Tynnenshplit ¢ dexr B BEIpoKIEHHOM p-n
— [epexoJe.

OIIK-1,
OIIK-2,
OIIK-5

8. Ilpakruueckue

3aHATHAH

Ne
pasjiena auc-
IHILTHHBI U3
tabdi. 5.1

Temaruka npakTuueckux 3aHATHI

Tpynoewm-
KOCTb
(4ac.)

QopMupyeMeie
KOMIIETeHITHH
(OIIK)

BTOPOU CEMECTP

Kunemarnka

3aKOHBI JIMHAMUKH

Pabota, sHepriu. 3aKoHbI COXpaHeHHs
PenaruBucTcKas Mexanuka

Kinaccuueckne cratucTixu

IlepBoe HaYaIO TEPMOIUHAMHKY.
H3zonponeccnr

OuTponus. Bropoe Hawaio TepMoMHaMUKH
SIBnenus nepeHoca B razax

DJIEKTPOCTATHYECKOE TTOJIE B BAKYYME
Teopema Ocrtporpanckoro-I'aycca mis
HaNpsDKEHHOCTH T10JIs

Pabota, norenuman DCIIT

OCII B BemecTBe

Jueprust ICIT

OneKTpuYecKkuit TOK B MeTauiax
DJEeKTpHYECKHil TOK B BAKyyMe H razax

Maruutroe nose (MII) B Bakyyme. Bexrop
MarHuTHOH HHAyKIuH. 3akoH buo-Casapa-
Jlannaca

Hepemenienue poBOJHUKOB ¢ TOKOM B
MII, nsuskenne zapsimos 8 MIT

OIIK-1,
OIIK-2
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e SIBjieHHEe ITEKTPOMArHUTHOH HHIYKIHH.
DHeprus MarHUTHOTO T10JIS
e MarauTHoe 110JI€ B BElecTBe. Y paBHEHHS
Makcgena
6 ¢ ["apMoHHYECKHeE, 3aTyXalOLUHE U 4 OIlK-1,
BBIHYK/IEHHBIE KOJIeOaHHUs pa3IHYHOMN OIK-2
[IPUPOIBI
e Bounsl B ynipyroii cpeje.
DJIeKTPOMArHUTHBIE BOJHBL. JHEPTHs
BOJIHBI
TPETUI CEMECTP
7 e Hurepdepenuuns creta 12 OIIK-1,
e Jludpaxkums ceera OIIK-2
o [lonspusanus ceera
¢ BzaumojeiicTBUE U3JIyUEHHS C BELIECTBOM
o TemioBoe U3ny4yeHHe
o Bremnaunii hotosddext u a3pdext
Komnirona. JlaBnenue cera
8 ¢ BonHosbie CBOMCTBa BEILECTBA. 12
CooTHOIICHHE HEONPEIeIeHHOCTEH
e VYpapHenue [llpeaunrepa. Mukxpouactuna B
MOTEHIHAIBLHOHN sAMe.
o [lorennuaneupiii  Oappep. TyHHENBHBIA
ekt
e KpaHTOBO-MEXaHHYECKOE OINACaHMe
CTPOEHHS U CIIEKTPOB aTOMOB
e KBaHTOBO-MeXaHHYECKOE OITHCaHHE
CTPOEHHS H CIIEKTPOB MOJIEKYJI.
e KoMmOuHANMOHHOE  paccessHHE  CBETa.
WuBepcus nacesnennoctu. Jlazepsl
9 ¢ KBaHTOBBIE CTATUCTHKHU 8
e TemnoRele cBOCTBA TBEPBIX TEJ
®  DIEKTPOMPOBOJHOCTH TBEP/IBIX TeJ
e KoHTakThl TBEpABIX TEl
10 e CrpoeHHe U CBOMHCTBA siliep 3aKOH 6
®  PAIHOAKTHBHOIO pachaja
e SlnepHsle peakluu
e Dnemenrtapuble  uacTHibl.  Dusnyeckas
KapTHHA MHpa
9. CamocTosiTesibHast paboTa
Ne paznena Temartuka caMOCTOATEILHOH Tpyno- Kommne- Konrpoias
JCIUILITA- paboThI €MKOCTh BBIMOJTHEHH S
HBI U3 (Oemanuzayus) (1ac.) paboTsl
tabiu. 5.1
BTOPOW CEMECTP
1 [MoaroroBka K  BBINOJHEHHIO H 7 OIIK-1, Koncnexr
saumre naboparopusix padot (JIP) OIIK-2, METOIHYECKHUX
OIIK-5 ykazanui (MVY),
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samgura JIP.

[TpopaboTtka TEOPETHYECKOI O Onenka 1o uToram
MartepHala M I[OJArOTOBKA K 9 KM — rectuposa-
KOHTPOJIBHEIM Meponpusatusm (KM) HHE, KOHTPOJIBHAS
pabora.
[ToaroroBka K NpaKTHYECKUM 10
3aHATHAM " BBINOJIHEHAE Onenka npu
HHIMBHYIBbHBIX 3a1anuil (113) ompoce, cravda M3.
IlonroroBka K BBIIOJHEHHIO U 7 OlIlIK-1, Koncrrekr MY,
3aruure abopaTopHbIX pabot (JIP) OIK-2, zaumTa JIP
OITK-5
Ipopabotka TEOPETHHECKOTO Onenka o Hroram
MarepHala M  TONIOTOBKA K KM - tectiposa-
KOHTPOJILHEIM MeponpusTasiM (KM) 7 HUE, KOHTPOJIFHAS
pabota
[TonrotoBka K HpPaKTHYECKHM Ouenka npu
3aHITHAM )51 BBITIOJIHEHHE 10 orpoce, cjaada U3
HHJIHBHIyaIbHBIX 3aaHuil (M3)
ITonrotoBka K BBHIIOAHEHHIO W 7 OIIK-1, Koncnexkr MY,
3amure jabopatopusix pabor (JIP) OIIK-2, 3amura JIP
OIIK-5
ITpopaboTtka TEOPETHUECKOTO Onenka o uroram
MaTepHaja M TOJroToOBKa K KM — tectuposa-
KOHTPOJILHBIM MeponipusaTusm (KM) 7 HHE, KOHTPOJIbHAS
pabora
HoarotoBka K  NpakTHYECKHM
3aHSTHAM u BBINTOJIHEHHE 10 Ouenka npu
HHIUBUAYyAIbHBIX 3anaHui (13) orpoce, crava K3
[Tpopaborka TEOPETHYECKOTO 2 OIlK-1, Onenka 1o uroram
MaTepyasa M [OJrOTOBKa K OIK-2, KM - trecruposa-
KOHTPONBLHBIM MeponpusatusM (KM) OIIK-5 HUE, KOHTPOJIbHAS
pabora
IToarotoBka K MpaKkTHYECKHM 8
3aHATHIM U BBIIIOJTHEHHE Onenka npu
HHJIMBHyaJIbHBIX 3aganuii (13) omnpoce, craya U3
llogroToBka K  BBINOJHEHHIO U 6 OIIK-1, Koncnexkr MY,
3amuTe nadopaTopHbIX pabor (JIP) OIIK-2, 3amuTa JIP
OIIK-5
[Ipopabotka TEOPETHUYECKOI 0 OueHka o uroram
MarepHaJla W [NOJATOTOBKAa K KM - rectupona-
KOHTPOJILHBIM MeporpusatasM (KM) 10 HHUE, KOHTPOJIbHAS
pabora
[onaroroBka K mpaKkTHYECKHM
3AHATHIM " BBITIOTHEHHE Onenka npu
HHIMBHIYANBHBIX 3a1anuil (U3) 12 onpoce, caaya 13
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6 IToproroBka K BBIIOAHEHHIO H 5 OIIK-1, Koucnexr MY,
3ammTe fAaboparopubix padbot (JIP) OIIK-2, samra JIP
OIIK-5
[Tpopaborka TEOPETHYECKOIO O1ieHKa 1o HToraM
Mareppaja W TOATOTOBKA K KM — rectupoBa-
KOHTPOJBHBM MepornpusTusiM (KM) 5 HHEe, KOHTPOJIbHAS
pabora
[TogroroBka K  IPaKTHYECKUM Orenka npu
3aHATHIM %4 BEITOJTHECHHE 10 omnpoce, crada U3
HHAHBHAYIBHBIX 3ananni (M3)
TPETUU CEMECTP
7 ITonqroroBka K  BBINOJHEHHIO H 6 OI1K-1, Koncrekt MY,
sanqure j1aboparopHbix pabdot (JIP) OI1K-2, samura JIP
OIIK-5
[TpopaboTtka TEOPETHYECKOIO O1iieHka o uToraMm
Marepuara M [IOATOTOBKa K KM - rectuposa-
KOHTPOJIBHBIM MeponpustusiM (KM) 6 HHE, KOHTPOJIbHAs
pabora
[TomroToBka K  OPaKTHYECKHM
3aHSTHSIM %} BBIIIOJIHEHHE Onenka npu
HHIMBUAYATBHBIX 3ananuil (13) 12 ompoce, cnava U3
8 [MogroroBka K BBIIOJHEHUIO U 5 OIIK-1, Kouncnexkr MV,
3amuTe aboparopHbix pabot (JIP) OIIK-2, 3amura JIP
OIIK-5
[IpopaboTka TEOPETHYECKOTO Orenka 1o uToram
MaTepHajla W [OAIOTOBKA K KM - tectuposa-
KOHTPOIBHBIM MeponpustisiM (KM) 7 HHE, KOHTPOJIbHAs
pabota
[loaroToBka K MPaKTHYECKHM
3aHATHIM u BBHITNIOJTHEHNE Onenka npu
UHIHBHAYIBHBIX 3anannit (H3) 12 orpoce, cnava M3
9 I[ToaroToBKa K BLIIOJHEHHIO H OlIK-1, Koncniext MV,
saruTe taboparopubix padot (JIP) OIIK-2, 3ammTa JIP
OIIK-5
[TpopaboTka TEOPETHUECKOTO O1reHka 1Mo HToram
Marepuasia M IOANOTOBKa K KM - rectuposa-
KOHTPOJbHBIM MeponpustHaM (KM) 9 HUE, KOHTPOJIbHAS
pabora
[ToaroroBka K  MPaKTHYECKHM OneHka Irpu
3aHATHAM U BBIITOJIHEHHE omnpoce, craya U3
HHIUBHAYATbHBIX 3amanuii (13) 12
10 IIpopaboTrka TEOPETHUECKOTO 8 OIIK-1, O1eHKa 1o HToraM
Mmarepuaia W NOAIOTOBKA K OIIK-2 KM — tectuposa-
KOHTPOJBHBIM MeponpustiaM (KM) HHE, KOHTPOJIbHAS
paborta
[TogroroBka K  IPaKTHYECKUM 8
3aHATHIM U BBITIOJIHEHHE Orieska npu
WHAMBHAYANBHBIX 3ananui (U3) ompoce, cnaga 13
[TogroroBka W clada JIBYX 72 OneHka Ha
DK3aMEHOB IK3aMEHE

CornacoBaHa Ha noprtane Ne 6344



17
10. IlpumepHasi TeMaTHKa KYPCOBBIX HNPOEKTOB (padoT)
He npenycMoTpeHo yueOHBIM TLUIaHOM

11. PEHTHHI OBASI CHCTEMA KAYECTBA

11.1. BajgbHas pacKJIaIKa OTATBHBIX YJIEMEHTOB KOHTPOJIS [0 BHAM 3AHSITHIT

MeTonuKa TEKyIIero KOHTPOJS OCBOCHHUS JHCHMIUIHHBI OCYHIECTBIIAETCS B COOTBETCTBHH C
«[lonoxenneM o TOpAAKE HCHONB30BAHUS PEHTHHIOBOH CHCTEMBI JUIS  OIEHKH YCIEBAEMOCTH
cryenToB» (npuka3 pekropa 25.02.2010 Ne 1902) . Meroauka ocHoBaHa Ha OGalbHO-PEHTHHIOBOM
CHCTEME OLEHKH ycreBaeMocTH, JeHcrByromed ¢ 2009 r., koTopas BKIIOYaeT TeKYIMHH KOHTPOJb 110
3lIeMEHTaM KOHTPOJIS ¢ NOJBEICHHEM TEKYIIEro peHTHHIa H HTOTOBBIH KOHTPOJIb.

HT1oroBhIii KOHTPOJIb 0CBOCHHS JMCIHUIUIMHBI OCYIIECTRISAETCS HA JK3aMEHE IO TPaJHIHOHHON
naTubauIbHOH  mkae. OO6s3aTeNnbHBIM YCIOBHEM Hepeil Clladeil dK3aMeHa SBJISAETCS BBITOJIHEHHE
CTY/IEHTOM HEOOXOAMMBIX Mo paboyel mporpaMme Uil JUCIHIUIHHBLI BHIIOB 3AHATHH: BLINOJIHEHHE H
3alllMTa PE3YIbTATOB JabOPaTOPHBIX PaboT, BBHIIIOJIHEHHE [OMAHIHUX WHIUBHYATHHBIX 33 JaHHH.

Ha mnporsbkeHMHM Bcero ceMecTpa TeKyllas YCIEBaeMOCTh OICHHBAETCA TOMBKO B Oamiax
HapACTaIOLIMM HTOTOM, B TOM YHCIIE M PE3YIbTaThl KOHTPOJIBHBIX TOUEK.

Texymuil KOHTPOJIb U3YUCHHS THCIUILTHHBI B K&XJIOM CEMECTPE COCTOHT H3 CIIEAYIONINX BHIOB!

~ KOHTPOJIb HAJ YCBOCHMEM TEOPETHYECKOTO Marepuaia — IPOBEJICHHE YETBIPEeX IMHChMEHHBIX
KOHTPOJIBHBIX paboT B KAKIOM ceMecTpe;

— KOHTPOJIb HaJl BBIIOIIHCHUEM 4YeTHIPEX IOMAaNIHUX HHIMBHIYAIBHBIX 33JaHHH B ceMecTpe -
3alMTa BINOJHEHHBIX 3a/1aHUil;

— KOHTPOJIb Ha/l BHIIOJIHEHHEM JabOpaTOPHBIX padoT — 3aiuTa J1aboparopHeix pabor.

Tembl foMAIHHUX HHAMBHAYAJBHBIX 3a[aHHI [JUIS NEPBOI0 CeMecTpa H3ydeHHs (GHM3IHKH:
1. MexaHuka mOCTymaTeJbHOTO M BpamaTelbHOTO JBHKeHHs; 2. MonexynapHas ¢usuka
TEPMOJMHAMUKA; 3. DIEKTpOCTaTHKA;, 4. INeKTPOMArHETH3M

Tembl KOHTPOJBLHBIX PalOT VISt IEPBOT0 ceMeCTPa H3y4eHHs PHIHKHU:

1. Knaccuyeckas u penaTHBHCTICKas MeXaHuka; 2. MouekyisapHas ¢u3nKa, TepMOJMHAMUKA; 3.
DHeKTpHYECKOe 110JI¢ B BAKyyMe U BeIECTBe; 4. DJIeKTPOMArHeTU3M.

Tembl JOMAIIHAX HHAHBHIYANBHBIX 3aJaAHMH I BTOPOre CEMecTPa H3ydeHHs (GUIHKMH:
1. Bonnosas ontuka; 2. Kantosas onruka; 3. Kpantosas Mexanuka; 4. KBaHTOBbBIE CTATHCTHKH.

Tempbl KOHTPOJILHBIX PadoT IS BTOPOro ceMecTpa u3ydenust pusnkn: 1. BonHosas onrtuka; 2.
KBanrtopas onrtuka; 3. DieMEHTHl KBaHTOBOH Mexanuku; 4. DHU3MKAa TBEPHOrO0 Tela M KBAHTOBHIE
CTATHCTHKH.

B Tabnume 11.1 conepskatcst mpuMepsl pacrpesesieHds 6auioB i JUcHuIUUHb «Dusuka» i
Ka)KJI0T0 H3 JIBYX CEMECTPOB H3YUCHUS (HHIHKH.

Hns  cTumMynMpoBaHMs IUIAHOMEPHOCTH pabOTBI CTYJEHTAa B CEMECTPE BBEAEH KOMIIOHEHT
CBOCBPEMEHHOCTH (PHTMHYHOCTH), KOTOPBI NPHMEHsIETCA (CyMMUpYETCs) TOJBKO IS CTYAEHTOB, 0e3
ONO3/1aHUH OTYHTHIBAIOUIMXCS MO MNPOMEXYTOUHBIM 3JIEMEHTaM KOHTpONs (TeCThl, JabopaTopHbIe
paboThl, KOHTPOJBHBIE PaboThI).

Tabauua 11.1. Pacipenenenue 6aioB [Uis IepBOro B BTOPOTO CEMECTPOB M3YUeHHS (H3HKH
. .. | MakcumasbHbIi
Maxkcumanbhbiii | MakCHMaTbHBIH
. Oamr 3a nepuon | Bcero
DneMeHTH! yueOHOH Oawn c Havana | Oam 3a nepuoj
mexay 2 KT u 3a
JNEeATEIBHOCTH cemMecTpa J10 Mexay 1 KT u 2 HiToM ceMecT
mater 1 KT KT KOHIIO MeeTp
ceMectpa
TecroBslif KOHTpOIIL 3 3 4 10
HNunusunyansuere 7 12 7 28
3aJaHus
KonTtpossHbie paboTsl 10 10 10 30
JlaboparopHble paboThl 5 10 10 25
PHTMUYHOCTB 3 3 3 9
Hroro makeumym 3a 28 38 24 100
NEPHOI:
Hapacraomum urorom 28 66 100 100
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Mo pesynpraram Tekymero KoHTpossi (GopMupyeTcs BHYTPHCEMECTPOBAs
(KoHTpOJIBHAS TOYKA).
Tabanna 11.2. [lepecuet 6a/U10B B OLCHKH 32 KOHTPOJIBHEIE TOYKH
basutel Ha 1aTy KOHTPOJILHOH TOUKH Ouenka

He menee 90% ot MakcumanbHoM cymmel Ha gaty KT 5

Ot 70% po 89% ot MakcuManbHOH cyMMbI Ha naty KT 4

Ot 55% 1o 69% ot MmakcHManbHOH cymMmsl Ha faty KT 3

Menee 55% ot MakcuManbHOH cyMMbl Ha aaty KT 2

OLCHKA

®opmupoBaHHe HTOTOBOH CyMMBI 0a/U10B OCYINECTBIIETCS IIyTEM CYMMHPOBaHHUS CEMECTPOBOH
U DK3aMEeHAlHOHHOH cocrtapisiomux. B Ttabmune 11.3 npuBeneH mpumep pacnpeneneHds OauioB ¢

Y4eTOM JK3aMeHa.

Tabmuma 11.3. Pacnipenenenue 6a/u10B A1 IEPBOrO © BTOPOTO CEMECTPOB H3y4YeHHS QH3HKH (C YIETOM

IK3AMEHA)
. ., | MaxcumanbHbIii
MakcumanbHsblid | MakcuMansHbIH
. 6amn 3a nepuox | Bceero
OneMeHTHI yueOHO b6amn c Hawana | 6asut 3a mepHoj
mexay 2 KT u 3a
JIeSTENIbHOCTH ceMecTpa 10 mexny 1 KT u 2 KOHLLO cenec
nmater 1 KT KT HoM »
ceMecTpa
TecToBsIll KOHTPOIIB 3 3 4 10
UnuBuayaibHbIe 7 12 7 28
3a/laHus
KoHTpossHbIe paboTsl 10 10 10 30
Jlaboparopuble paboTs 5 10 10 25
PutmMuaHOCTB 3 3 3 9
Hroro makcumym 3a 28 38 34 100
nepuoa:
Cpaya sK3aMeHa 30
Hapacralomum urorom 28 66 100 130

DK3aMeH IpPOBOIUTCA B MUCBMEHHOH (opme. DK3aMeHAIMOHHBIA Ousier cogepxut 10 3amanudi,
OueHka «y[OBJIECTBOPUTENBHO»  BBICTABISETCS 3a 5-6 MNpPaBHJBHBIX OTBETOB, «XOpOIIO» - 3a 7-8
NPaBWIBHBIX OTBETOB, «OTAMYHO» - 3a 9-10 npaBunbHBIX O0TBeTOB. OIEHKA «HEY/IOBAETBOPHTEIBHO
BBICTABJIIETCS, €CIIM YUCJIO MPABWIBHBIX OTBETOB MeHBIIEe 5. B 3TOM ciiyuae SK3aMeH CUMTAeTCs
HecHaHHBIM U TpedyeTcs NOBTOPHAs Nepec/iaya B YCTAHOBIICHHOM IOPSIKE.

B03MOXHO BBICTaBIIEHHE HTOTOBOI OLIEHKH 0e3 cllaun K3aMeHa, IIPH YCTIOBHH Habopa B ceMecTpe He
MeHee 60 6ayuToB (YAOBIETBOPHTENBHO), 75 OawioB (xopotio), 90 6aiuioB (ommuno). Tlpu yenosun craun
3K3dMEeHa UTOroBas OlIEHKA BBICTABIIETCA coriacHo Tadbmune 11.4.

Ta6smna 11.4 Ilepecuer cymMmbl 6a;1510B B TPAAHIHOHHYI0 H MEXKIYHAPOTHYI0 OLIEHKY

Urorosasi cymma 6a/1/10B, Y4HTHIBAET

Onenka (I'OC) N
YCIEMHO CAAHHBII IK3aMeH

Ounenka (ECTS)

S (oTAn4HO) (329TEHO) 110 - 130 A (oTau4HO)
96 - 109 B (o4enb xopomno)
4 (xopomo) 91-95 C (xopomo)
(3auTeHo) 83.90
3 (YNoB1eTBOPHTEILHO) 77 - 82 D (yropaersopuresho)
(3a4TeHo) 72 -77 E (nocpexcreenne)

2 (HeyNOBJIETBOPHTEJILHO),

Huxe 72 6anios
(He 3a4TeHO)

F (HeyaoBjeTBOpHTE/IHLHO)
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12. VYEBHO-METOJUYECKOE W HHOPOPMAITMOHHOE OBECIIEYEHHE
JUCLIATUITMHEI

12.1. OcHoBHas auTepaTypa:

1. Capennen U.B. Kypc obmelt ¢pusuku: ygebHoe nmocobue juist Bry308: B 3 1. — 7-¢ U311, cTepeoTHIL.
- CII6.: Jlans, 2007.

T. 1: Mexanuxa. Monexymsspaas $usuka. — 432 ¢. (B 6ubamoreke — 155 3K3.).
T. 2: OnextpuuecTBo U MardeTHsM. Bosrsr. Omrruka. — 496 ¢. (B Gubinorexe — 148 7K3.).
T. 3: Ksanrosas ontuka. Atomuas ¢pusnka. dusika teépaoro Tena. GU3MKa aTOMHOTO SApa H HIeMEHTAPHBIX YaCTHIL
—317 c. (B 6ubmuoreke ~ 151 3K3.).
2. Cusyxun JI. B. O6umii xype gusukn: yuedHoe nocofue wis By308 B 5 T. — M.: ®usmatnurt, 2005-2006.
T. 1: Mexanuka. - 5-e u3n., crepeornil. — M.: Ousmaraut, 2006, ~ 560 ¢. (B 6ubnuorexe — 101 3k3.).
T. 2: TepMOINHAMUKA U MONEKYJIIPHAS QU3MKa. — 5-e M34., HCHp. — M.: ®usMatiurt, 2006. — 543 ¢. (B Gubanorexe —
100 3K3.).
T. 3: DnexTpudecTso. — 5-€ H3LL., cTepeorHi. — M.: @usmariant, 2006, ~ 654 ¢. (B 6ubsmoreke — 100 3x3.).
T. 4: OnTuka. - 3-€ U3, crepeotdn. — M.: Gusmariut, 2005. — 791 c. (B 6ubnuotexe — 101 3K3.).
T. 5: AtomHas u snepHas pusuka. — 3-e w3, crepeorun. — M.: Gusmariut, 2006. — 782 c. (B Gubnuoreke — 100 3k3.).

3. 3ucman I'.A., Togec O.M. Kypce obmeit ¢pusuxa. B 3-x 1. [Dnekrponnsiit pecype] — CII6.: Jans,
2007.

T. 1: Mexauuka. MonekynspHas ¢usuka. KoneGahust u BoaHbl. — 7-e¢ W31, — 352 c. Pexum pmoctyna on-line ¢
komnetorepos TYCVP: hitp://e.lanbook.com/books/element.php?pll _cid=25&pll id=505.

T. 2: DeKTpHUECTBO H MarHeTH3M. - 7-e H3J1. -352¢. Pexxim rocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ xomnbrotepos TYCVYP.

T.3: Onruka. ®usHka aToMoB M MoNeKyJ. Pu3HKa aTOMHOIO A/Ipa W MMKPOYACTHIL — 6-e u31. — 512 c. Pexxum
nocryna on-line ¢ komnetorepoB TYCVYP: http://e.lanbook.com/books/element. php?pll _cid=25&pll id=508.

12.2. lononHuTe/IbHASI JIHTEPATYpPA:

1. Caesbes M.B. COoprHK BOIIPOCOB ¥ 3aja4 1o ob1iel ¢usuke. [DaeKTpoHHbIl pecype] — 5-€ 31,
CTePEOTHIL. - CII6.: Jlans, 2016. - 292 c. Pexxum JlocTyna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=71766 ¢ kommbrorepos TYCVYP.

2. Mposos UL.E. Mexanuka. OcHOBHEIE 3aKOHBL. — 8-¢ U311, cTepeoTHIl. — M.: BUHOM. JlaGopaTtopust
snanwmi, 2006. — 309 c. (B 6ubnuoreke — 99 2k3.).

3. Mposos MLE. ®usuka makpocucrem. OCHOBHBIE 3aKOHBL — 3-€ M3., cTepeoTHi. — M.: BMHOM.
Jlabopatopus 3nanuit, 2006. — 207 c. (B 6ubiauorexe — 50 3K3.).

4. Uponos U.E. Onexrpomarnerusm. OCHOBHBIE 3aKOHBL: Vuebroe 1ocoOue JUis BY30B. — 5-¢ H31. — M.:
BUHOM. Jlabopatopus 3nanuit, 2006. — 319 c. (B 6ubnuoreke — 101 3K3.).

5. Uponos NL.E. Bonmossle mporieccrl. OCHOBHBIE 3aKOHBI: YueOHOe rocobue. — 3-¢ u3x. — M.: BUHOM.
Jlaboparopus 3nanui, 2006. — 263 c. (B 6ubauoreke — 100 3K3.).

6. Uponos WL.E. Keanropas ¢usuxa. OcHOBHBIE 3aKOHBI: YueOHOE TOCOOHE U BY30B. — 2-€ H31L., JOIL.
—M.: BUHOM. JlaGoparopus 3Hanuii, 2004. — 256 c. (B 6ubinotexe — 100 7x3.).

7. Uponos U.E. 3agaun no obmeit dusuke: YueGuoe mocobue s By30B. — 7-e H31., CTEPEOTHIT. —
M.: BUHOM. JIa6opatopus 3uauui, 2007. — 431 c. (B 6ubanotexe — 496 5K3.).

8. Uepros A.I'., Bopobbér A.A. 3anaunuk mo ¢usmke: YuebHoe nocobue s BTY30B. — 8-¢ U3J.,
nepepab. v nom.— M.: Gusmarnut, 2007. — 640 c. (B 6ubnroteke — 99 5k3.).

9. Bonbkenurreitn B.C. Co0oprUK 3a1a4 10 06ieMy Kypey Gusuka: YuebHoe nocobue s BTY30B. —
12-e u3n., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubinorexe — 148 ox3.).

10. Koseiper A. B. Kypc nexuuit no ¢pmsuke: YueGunk. — Tomek: TYCVYP, 2007. — 421 c. (B 6ubaHoTeKe — 697 3K3.).

11. Kanawmnkos H.IL, Koxesnnkos HM. @umika. UHTepHer-TecTHpoBanue (6a3oBbIX 3HaHMiL [DekTpoHHbIT pecype] — 1-e
u3f, —CII6.: Jlans, 2009. —160 c. Pexamv nmocryma on-line:  http://e lanbook.com/books/element.php?pll cid=25&pll id=172 ¢
Komistotepos TYCVYP.

12. Jlososckuit B.H. Kypc dusuxu. B 2-x 1. [Dnekrponsiit pecype] — 6-¢ w3, ucnp. u gon. — CI16.: Jians, 2009.

T. 1: Gusryeckue OCHOBBI MEXaHHKH. OJIEKTPHUECTBO M MarHetHsMm. dusuka konefammil u Bonmm. — 576 ¢. Powum
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poctyna  on-line ¢ xommslotepos  TYCVP:
http://e.lanbook.com/books/etement.php?pll_cid=25&pll_id=236.
T. 2: Kpantosast ¢usuka. CraTHcTdueckas (Gu3uka H TepmonuHamika. CoBpeMeHHas (Qu3Myeckas KapTHHa MUpa. —
608 c. Pexum nocryma on-line: http:/e.lanbook.convbooks/element.php?pll_cid=25&pll id=239 ¢ xommbloTepoB
TYCYP.
13. Casenves U.B. Kype obmeit pusuxu. B 3-x 1. [Dnexrponusi pecype] — CII6.: Jlans, 2011.

T. 1: Mexanuka. Monexynapuas ¢usuxa. — 11-e w3z, crepeorun. — CII6.; Jlans, 2011. — 432 c. Pexkum goctyna on-
line ¢ kommsiotepos TYCYP: hitp:/e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.

T. 2: DnexrpHuectBo M MarkeTwsM. Bomubl. Onrika. — 11-e w3n., crepeotun. — CI16.: Jlans, 2011. 496 c. Pexum
poctyna on-line ¢ komnsiotepos TYCVP: hitp:/e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.

T. 3: KpanToBasd onTHka. AToMHas ¢usnka. Ousuka TBEPAOro tena. Guinka aTOMHOIO SAPa U 3JIEMEHTADHBIX YaCTHIL
~ 10-¢ wm3g., crepeorun. — CII6.: Jlams, 2011. —320c. Pexmm poctyma on-line ¢ xommsiorepos TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.

14. ®pum C.D., Tumopesa A.B. Kypc ofweii ¢usuxu. B 3-x 11. [Onexrponnsii pecype] — CII6.:
Jlans, 2009,

T. 1;: dusnueckue OCHOBL MeXaHHKH. MonekynspHas ¢usuka. Kone6auus o Bonusl. — 13-e u3n., crepeorun. — CII6.:
Jlans, 2009. — 480 c. Pexum moctyna on-line:  http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416 ¢
koMmistotepos TYCVYP.

T. 2: DNEKTPHYECKHE H HIEKTPOMArHeTHYCCKUE ABICHHA. — 12-€ W3, cTepeorun. — CI16.: Jlans, 2009. — 528 c. Pexum
noctyna on-line: http:/e.lanbook.com/books/element.php?pll _cid=25&pl1_id=418 ¢ xomnsiotepos TYCVYP.

T. 3: Onruka. AtoMHas usuka. — 10-e m3n., crepeorun. — CIG.: Jlanp, 2009. — 656 ¢. Pexum goctyna on-line ¢
xommpiotepos TYCVYP: hitp:/e.lanbook.com/books/element. php?pli_cid=25&pll_id=419.

12.3. YueGHo-MeTOANYECKHE NT0COOHS H MporpaMMHoe obecriedenue

1. Yuebrno-memoouueckue Rocobua 014 RPAKMUYECKUX 3AHAMUN U CAMOCIMOAMENbHON pabomsl [IIeKTPOHHLIR
pecypel:

2.1. YUyxkos IO.T1. PaGota u sHepris. 3akOHbl COXpAHEHHA B MeXaHuke: COODHHK 3afad Ui TPAKTHYECKHX
saggTai. - Tomck:  TYCVYP, 2010. ~24c. Pexum  jgocryna  cBoGoAHBIH i1 CKAYHUBAHUS:
http://edu.tusur.ru/training/publications/1100.

2.2. JIsuun A.B., Marasunnukos A.JI., Tposu JI.A. MonexyssapHas ¢usuka: COOPHHK TECTOBBIX BONPOCOB [Jis
CaMOCTOATENbHOH PaboThl M s MPaKTHIECKHX 3aHATHH. — 2009. 30 c. PexuM poctyna cBoOOIHBIN [UIS CKAUHBAHMA!
http://edu.tusur.ru/training/publications/1234.

2.3. Jlsuun A.B., Marasunnunkos A.JL., Opnosckas JL.B. Tepmogunamuka. Yacts 1: COOPHHK TECTOBBIX BOINPOCOB
U1 CaMOCTOATENbHOM paloTel M JUls NPaKTHYeCKHX 3aHiTHi. —~ 2009. 43 ¢. Pexum poctyma cBOGOMHBIH s
ckauuBaHuA: http://edu.tusur.ru/training/publications/1235.

2.4. I'aneera A.H., Jlaunn A.B., Marasunnukos A.JI. Tepmoaunamuka. YacTs 2: COOPHHK TECTOBBIX BOTIPOCOB JUTS
CaMOCTOATESIbHON paboThl W JUIA NPAKTHUECKHX 3aHATHIL. — 2010. 22 ¢. Pexunm a0cTyna cBOGOAHBIA LT CKaYHBAHHA:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuii F0.A. Bosnosas onruka: Metoandeckoe nocodue. COOpHHK TeCTOBBIX BOnpocos. — 2009. 24 ¢.
PesxuM nocTyna ceoGoaHBIN s ckaunBanua: hitp://edu.tusur rw/training/publications/1233.

2.6. Uyxkkos IO.JI. DreMeHTs! aTOMHOH (M3HKH M KBaHTOBOH MeXaHHKH: Y4eGHO-MeToxuveckoe mocobue.
C6opuuk TecToBBIX Bompocos. — Tomck: TYCVP, 2011.—-68 ¢. Pexum noctyna cBOOOAHBIA WIS CKAYMBAHHUA:
http://edu.tusur.ru/training/publications/1104.

2. Yuefno-memoouyeckue nocobua 014 guiNoAHeRUA 1abopamopHbix paGom [DnekTpoHHbId pecypcl:

3.1. Bypnosuuun B.A., Tposu JLA. Jluramuka masthuka OOepGexa: MertoaHueckne ykasaHHs K nabopatopHOH
pabote. — 2007. 13 c. Pexum focTyna cBoGOXHBIN [UIA ckaunBanus: http://edu.tusur.ru/training/publications/918.

3.2. Taeesa A.M., Usawosa E.B. MW3yuenue osjexrpocraTHdeckoro nomsi: Meronudeckne VyKazaHHs K
nabopatopHo# pabore. —2011. I1e. Pexxum JaocTyna cBoOOAHBIH and CKauWBaHHUA:
http://edu.tusur.ru/training/publications/926.

3.3. Msanosa E.B. M3ydeHHe MAarHMTHOTO NOAA KPYroBOrO TOKa: MeTonudeckHe ykazaHHs K 1abopaTopHOH
pabore. —2007. 12 c. Pexum noctyna cBOGOHBIH L1 CKaYHBAHUA: http://edu.tusur rw/training/publications/863.

3.4. bypauesckuii 10.A. Onpenenenune YNENbHOrO 3apsiia 37MEKTPOHA METONOM MAarHeTpoHa: Meroanyeckue
yKkazanus k JaGopatopHoit paGore. — 2011. 14c¢. Pexmm nocryna s CTYACHTOB, COTPYAHHKOB TYCVYP:
http://edu.tusur.ry/training/publications/§64

3.5. Bypnosuums B.A., Tposs JLA. Msydenue 3aTyXaroUMX 3JEKTPOMArHHTHbIX xonebanuii: Mertoguieckue
ykasauus Kk Jaabopatopoit  paGorte. -2007. l4c. PexuM  jgoctyna cBoDOmHEHA Uit CKAYMBAHHA
http://edu.tusur.ru/training/publications/862.

3.6. Opnosekas JI.B. Mayuenue nuTepepeHLnn HasepHOro 31y eHus: MeTtoauueckie ykasanus K sabopartopHoit
paBote. —2010. 9 ¢. Pexum noctyna cBoGOIHbIN 114 CKaUMBaHHA: http://edu.tusur.ru/training/publications/911.

17 Menonos M. B.. Bypmosmuun B. A. Bremmuii gorosddexr. Hiydenue sakona CroseroBa M nposepka
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dopmynsl Difnmrelina: Merommieckne ykazanua k  maGopatopHoii paGorte. — 2009. 11 c¢. Pexum JIOCTyTTa
cBoGonnbiil s ckauuBauus: http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupumior AM. HccnenoBanue crektpa aroma Bojopofa: MeTOAMHECKME yKazaHHA K
nabopaTopHOIi paborte. -~ 2011, 18 c. Pexum [oCTyna cBOOOIHBIH i CKaYHBaHHS:
http://edu.tusur.ru/training/publications/917.

3. Komnviomeprote npozpammol MoOe uposanun HEKOMOPHLX QUILMECKUX A6NEHUIL 6 AADOPAMOPHOM npakmuxyme,

12.4. ®oug oueHouHLIX cpeacts (POC)

DOHI OUEHOYHBIX CPEACTB NPHBCIACH B INPUIOKEHUY 1 kK nannoit nporpaMme.

13. MATEPHAJIbHO-TEXHUYECKOE OBECITEYEHUE JIUCIIUTUIMHBI
His obecrieyeHus uTeHHA Kypea JIEKINH HCIIONB3YETCS ClIELHATbHAS JIEKLMOHHAS ayANTOpHs Kadeapsl buznku (230
ayn. ®OT), ocHaéHHas MyIbTHMEIMHHBIM MPOSKTOPOM, KOMIILEOTEPOM M SkpaHamm. Uit oGecriedyenus nabopaTopHbIX
paboT no (pU3MKe HCTIOJB3YIOTCA 6 CHIeUHATH3HPOBAHHBIX (IO PA3MYHbIE Pa3aeibl Kypca) nabopatopun Kadenpsl Gpusuky,
OCHALIEHHBIC COOTBETCTBYIOIMMHE J1a0OPATOPHBIMH YCTAHOBKAMH, MAKETAMH, CTEHIAMH H KOMMBIOTEPHBIM 000Dy HOBAHHEM.

14 METOIMYECKHUE PEKOMEHJALIMM TI0 OPrAHM3ALIMM W3YUYEHUS
JMCLHMTIMHBI

OG6BEM HacoB, MpelycMOTPEHHbIX yueOHBIM IIAHOM /U H3YUeHUS Kypca GUIMKH, He MO3BONAET PACKPHITH B JEKLHAX
noxpo6uo u riayboko matepuan. [To3TOMy Hpu peaM3auuyu MPOTPaMMbl CTYAEHTHl TOJKHBI JOCTATOYHO MHOTO padoTath
CaMOCTOATE/IBHO KaK NpH TOBTOPEHHM NEKUHOHHOTO Martephana, Tak H IOArOTOBKE K NMPaKTHUECKHM, JIaGOPATOPHBIM H
KOHTPOJIbHbIM 3aHATHAM. st obecneuenus 3p(heKTHBHOro yCBOCHHSA CTYIEHTAMH MATEPHANOB NHCLMILIHHB HEOGXOIUMO Ha
NEPBOM 3aHATHH O00ECIIeYUTh UX CNMCKOM BOIPOCOB, MNOMIEKAIMX H3YYEHHIO, CIIMCKOM OCHOBHOM M JIOTMOMHHTENbHOM
JMTEPATYpPhI 11 CAMOCTOATENBEHON paboThL.

JUTst TeKyImero KOHTPOIIA yCHeBAEMOCTH H IPOMEKYTOUHOM aTTeCTaluH HCTIONB3YETCS TECTOBBIH KOHTPOIb 3HAHUH.
Ha nexuusx neo6xoaumo obpalath BHUMaHue Ha 0COGCHHOCTH MPHMEHEHHA PACCMATPHBAEMOTO MATEpHANIa B
NOCIeIYIOUINX Kypeax, a Takxke B Oylyilell npodeccHOHaILHOH NedTeIbHOCTH.
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Ipuaoxenne 1

denepansHOE rocyapcTBEHHOE OIOUKETHOE 00Pa3OBaTe/IbHOE YUPEKICHUE BBICIICTO obpazoBaHus

«TOMCKHWI TOCYJIAPCTBEHHbBIM YHUBEPCUTET CUCTEM YIIPABJIEHHA U
PAJIMODJIEKTPOHUKHY (TYCVYP)

" YTBEPXJAIO
INpopextop no y4eGHoii paGore

J kg I1. E. Tponn
« 7y X4 2016 .

®OH/I OIEHOYHBIX CPEJICTB IO YYEBHON AUCUUILIMHE
(IIPAKTHUKE)

OUTUKA

{FONTHOE HAMMEHOBAHHE YUEOHOM AMCUMIUTNHEL HITH NPAKTHKH)

YpoBeHb 0CHOBHOIT 06 pa3oBaTe/IbHOI NporpamMmbi fakajgappuar
(BakanaBpHar, MardcTparypa, CneusanuTer)

Hanpasnenue(st) noaroroBky (cneunajibuocrs) 28.03.01 "HaHOTEXHONOrMU M MUKPOCUCTEMHAA TEXHUKA"

(MONHOE HAMMEHOBAHHE HANPABJICHUS IOANOTOBKH (CrneunanbHOCTH))

TIpoduan(n) " HaHOTEXHONOrMM B INEKTPOHUKE N MUKPOCUCTEMHOM TexHuke "
(MONTHOE HAMMEHOBAHHUE NPOQHIIS HANPABIEHHS MOArOTOBKH (CMEUHANLHOCTH))

®opma obydenuss Ounas
{ouHad, O4HO-3a0UHAS (BEUEPHAA), 3a01HAA)

®akyabreT 3MeKTponHoii Texunkn (GIT)
(COKpALEHHOE W MONHOE HaHMEHOBaHue daKynsTeTa)

Kadenpa ¢pusndeckoii aiekrponnkn (OI)
(COKpAIEHHOE W TIOHOE HAHMEHOBaHNUE Kadeapei)

Kype 1.2 Cemectp 2.3

Yuebnprii man nadopa 2013 rogpa.

IK3amen — 2,3 cemecTp

Tomex 2016
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1 Bsexenue

®on onenoursx cpeacts (OOC) spusercs npunokeHrHeM K pabodel nporpaMMe JTACHHTIIHHBI
(IpakTHKM) W TpeAcTaBiseT cob0OH COBOKYNHOCTH KOHTPOJIBHO-H3MEPHTENBHBIX MarepuanoB
(TunoBbIe 3a7a4d (3a/7laHMs), KOHTPOJIbHBIE PaboThl, TECTHI W ApP.) M METOIOB HX HCIOJb30BaHHS,
IIpe/IHa3HAYEHHBIX JUI1 HM3MEpPEHHS YPOBHS MOCTHKEHHS CTYJCHTOM YCTAHOBJICHHBIX DE3YILTAaTOB

00yYeHHs.

OOC no aucuMIUiMHe (IPAKTHKE) MCHOJAB3YETCA IIPH HPOBEASHHUH TEKYILEro KOHTPOJIS
YCTIEBaEMOCTH U IIPOMEXXYTOUHOH aTTecTaliu CTY/IEHTOB.
[Tepeuens 3aKperUIeHHBIX 3a JUCIUIUTHHOM (IIPAKTHKON) KOMIIETCHIIMH mpuBeieH B Tabnuue 1.

Tabuuna 1 — Ilepeuens 3akpenJieHHbIX 32 JHCUHILIHHOH KOMIIETeHITHH

Kon

®opMyIMPOBKa KOMIIETEHIMHI

ITansl GopMHPOBAHHS
KOMITeTEHIIHH

OIIK-1

CIIOCOOHOCTHIO PENCTaBIATh aJIeKBaTHYIO
COBPEMEHHOMY YPOBHIO 3HAHHMH HaydyHYIO KapTHHY
MHpa Ha OCHOBE 3HAHHS OCHOBHBIX [OJIOKEHHUH,
3aKOHOB H METO/IOB €CTECTBCHHBIX HAYK U MATEMATHKH

1. JlomxkeH 3HaTh
($hHU3HYECKHE OCHOBBI
MEXaHHKH, MOJIEKYJISIPHOH
(GH3UKH H TEPMOJIMHAMHKH,
AMEKTPOCTATHKH,
MOCTOSHHOTO TOKA B
MeTajiax, BaKyyMe U rasax,
ANEKTPOMarHeTH3ma,
KoJIeOaHHit H BOJIH,
BOJTHOBO# M KBaHTOBOI
OTITHKH, KBAHTOBOM
MEXaHHUKH, PH3UKH
TBEP/OTO Tena, siAepHO
(U3MKU ¥ COBpEMEHHOH
(¢u3UUECKON KapTHHBI
MHpa.

2. Jlo;mkeH ymeTh
UCIIOJTB30BaATh
TeopeTHYeCcKHe 3HaHuS Mpu
0OBSICHEHHH pe3yJIbTATOB
HKCHIEPHMEHTOB,
NPUMEHSTH 3HAHUS B
obacTH GH3UKA HTH
OCBOCHUS obImenpodec-
CHOHAJILHBIX JUCIUILIHH H
penrenus npodeccuo-
HaJIBHBIX 3371a4.

3. lomxeH Biasethb
HABBIKAMH (PU3HYECKUX
UCCIIEIOBAHU.

OIIK-2

CIIOCOOHOCTB BBIIBIISITH €CTECTBEHHOHAYUHYHO
CYIIHOCTB Mpo0yeM, BO3HHUKAIOIINX B XOJI€
npodeccHoHaNBEHON AESATEIbHOCTH, IIPUBICKATE JUIT UX
pelieHns COOTBETCTRYIOUMH (HU3NKO-MaTeMaTHYEeCKHHA
annapar

1. JIoJDKEeH 3HATL OCHOBHLIE
3dKOHBI BIIGKTpOHHKH, a TaKKe
OCO6€HHOCTH Hx HpOHBHeHH}I

B YCTPOHCTBax
HAHOBJIEKTPOHUKH.

2. Jlomoken yMeTh
HCTIONB30BATE (PU3HKO-
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MaTeMaTHUeCKUI arnapar i
PECUICHHS KOHKPETHBIX 3ajla4 B
obnacTu 3JIEKTPOHHKH H
HaHOJJICKTPOHHKH.

3. JloypkeH BJajeTh
HaBBIKaMH 00paboTKH

JaHHBIX

HKCIIEPHMEHTAIBHBIX
pEe3yIbTaToB.
OIIK-5 1. JIo/KeH 3HATH OCHOBHbIE
CMOCOGHOCTh  UCIIONB30BaTh  OCHOBHBIE  HPHEMBI | posncownoorpy
06paboTKH W HPENCTABICHUS OKCIEPHMEHTAJIbHBIX

COBPEMEHHBIX TEKCTOBBIX
PENaKTOpOB U
COBPEMEHHBIX IIpOrpaMM
00paboTKH H
IpeICTaBICHHS
uHOpMaIlUH.

2. lo/oxeH yMeThb
HCIIONIb30BaTh TEKCTOBDIH
pelaKTop s HalUuCaAHUA
OTYETOB M0 J1abOPaTOPHBIM
paboraM. Mcnonb3oBars
nporpamMmy o0paboTku H
IpeCTaBICHHS

pe3yJbTaToB.
3. JlomkeH BIaeTh
HaBbIKaMH 00paboTKu
IKCIIEPUMEHTATBHBIX

PE3Y/IbTATOB.

2  Peaamsanusi KoMireTeHIHH

1 Komnerennnsa OITK-1

OIIK-1: cnocoGHOCThIO NMPEACTABJIATL A/IeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHH HAy4IHYIO
KAPTHHY MHPa HA OCHOBe 3HAHUS OCHOBHBIX I0JIOKEHHH, 3AKOHOB H METOJ0B €CTeCTBEHHbIX

HAYK 1 MaTeMaTHKH.

Jna  GopMHpOBAaHMS KOMIICTCHIIMH  HEOOXOAHUMO

OCYIIECTBHTL DsJI OTallOB.

Jramnn!

(GOpMHPOBaHHST KOMITETCHIIHH, IIPHUMEHSEMBIEe IS 9TOTO BHIBI 3aHATHH H HCIIOJb3YeMble CPElCTBa
OIlCHHBAHHUS ITpeJICTaBICHbBI B Tabauue 2.

Tatauna 2— Jransl GopMHPOBAHHA KOMIICTEHIIHH H HCI0JIb3YEMbIe CPe/ICTBA OIICHUBAHUS

Cocran 3Hare Ymetnb Buajgers
CriocobHOCTD Hcnons3oBars
IIPEIICTABIATh TEOpETHYECKHE 3HAHUS Haspixamu
Conepxanne sTano | Guingeckue 0CHOBBI 1py 0O6BACHEHHH pe3yib- | (pH3HYecKnX
MEXAHHKH, MOJIKYJISIP- | TaTOB 3KCHEPUMEHTOB, HccereloBaHu i
HO# (PU3UKH U TepMO- OPUMEHSTh 3HAHHS B
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JUHAMHKH, BIIEKTPO-
CTaTHKH, NOCTOSHHOTO
TOKa B METauiax,
BAKYYME H rasax,
IEKTPOMArHeTH3MA,
koeOaHu| 1 BOJH,
BOJIHOBOM U KBAaHTOBOH
ONITHKH, KBAHTOBOH
MEXaHHKH, u3uKn
TBEPIOTO TeNa, ICPHON
(H3UKH U COBPEMEHHOMH
GH3NYECKOM KapTHHEI
MHUpA.

obnacty Gu3ukK 1Is
0CBOEHMS obuIenpodec-
CHOH&JIbHBIX JUCHHILTHH
H pellieHus npodeccuo-

HaJIBHBIX 3aJiady.

e Jlaboparopusie

o Jlexkuuu; paboTsl
B . e [lpaktuyeckue e BrmonHenue e JlaboparopHsie
H/bI 3AHATHIH
3aHITHS JIOMAILIHETO 3a/1aHHs paboTsl
e CamocTosTeNbHas
paboTta cTyaeHTOB
o Tect e Jlaboparopuas e 3amura
e KonTponpHas paborta; nabopaTOpPHBIX
pabora e Komncrekr pabot
Hcnoanizyemble e HuausuayansHoe CaMOCTOSITEIIbHOM
CpeacTBa Ol eHHBAHHA TBOPYECKOE 3aJJaHHE pabotsl

e DK3aMmeH

O61uue XapaKTepHCTHKH [T0Ka3aresiei u KPHUTEPHEB OICHUBAHUS KOMIIETEHI[HY HA
BCEX JTalax MpuBeIeHbI B Tabmuue 3.

Tabsmua 3 — O6mue xapakTepHCTHKH 0Ka3aTe/eil 1 KPHTEPHEB OLCHHBAHHST KOMITETEHIIMH 110

JyTanmam

IMoxkaszarenn u

3narsp Ymernb Baaners
KpHUTEpPHH
Obnanaer Obnanaer
(bakTHIECKHUMU U JHana3zoHOM
TEOPETHYCCKUMH IIPaKTHYECKHX
. Kontpomupyet pabory,
. 3HAHUSIMH B yMeHHH, TpebyeMbIx
OrauuHo (BBICOKHI HPOBOJUT OIICHKY,
npenenax JUISE pa3BUTHUS
YpOBeHb) . COBEpIIICHCTBYET
u3ydgaeMoi obractu | TBOpYECKHX o
. JeHCTBHS paboThl
C IOHHUMaHHEM pELIeHHUH,
rpaHulL abcTparupoBaHus
[IPUMEHUMOCTH npobiemM
. 3naer $akThl Obnanaer beper
Xopouo (6azoBbli ¢ ’ al p
oBeHb) IPUHITHITEL, JMana3zoHoM OTBETCTBEHHOCTH 3a
yp NPOLECCHI, 00IIHE PAKTHYECKHX 3aBepIICHHE 33134 B
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TIOHSITHS B yMeHHit, TpeOyeMbIX | HCCNEIOBaHMH,
npenenax JUISL pELICHHS npucrocablIuBaeT CBOe
u3yyaeMoi 06nacTi | Onpe/iesieHHbIX [OBEJICHHE K
npobiemM B 00macTi 00CTOATEIBCTBAM B
UCCIIeTIOBaHM S pelieHun npodiem
Obnanaer
OCHOBHBIMH
Obnanaer
YaoBJeTBOPHTEILHO YMEHUSAMH, PaboraeT npH npsaMoM
(noporosblii ypoBeHb) GasoBbMH 0BITMA TpeOyeMBIMU 1S HaOIIONECHUH
P yp 3HAHHSMH peby
BBITIOJTHEHHS
HPOCTHIX 3a/a4

CDopMyanOBKa rokasatened u KpHTCpPUEB OLICHHUBAHUA lIaHHOﬁ KOMIIETCHIIMH IIpUBEICHA B

tabiure 4.

Ta6mmua 4 — Moka3are/n H KpUTepHH OLleHHBAHHS KOMIICTCHIHH HA JTanax

Hokazarejn u
KpHTepHH

3HaThL

Ymern

Baaners

O1iau4HO (BHICOKHH
YPOBEHB)

® AaHATTH3HpPYET

CBSI3H MEXY
pazIHYHBIMH
(U3HIECKUMHU
OHATHSAMH;

& IIpeacCTaBACT

cr1ocoOBI U
pe3yJIbTaThI
UCITOJIH30BaHUS
Pa3IMIHBIX
dbuznuecKkux
MOJIENEeH;

® MarcMaTH4CCKH

000CHOBBIBAET
BHIOOp MeToa H
IUI2H pelleHus
3afa4u

e cBOOOIOHO
NPHMEHSIET METO/IBI
pereHus 3a/1a4 B
HE3HAKOMBIX
CHTYalUAX;

e yMeeT
MaTeMaTH4YeCKH
BBIpaXaTh, U
apryMeHTHPOBaHO
JIOKa3bIBaTh
[TOJIOKEHHS
OpeMETHOH
o0b1acTH 3HAHMS

e crnocobeH
PYKOBOIUTH
MEXXIHCIHILUIMHAD-
HOM KOMaHI01;

e cBoOoOaHO BHALEET
pa3sHbIMU
criocobamMu
peCTaBIeHUSA
¢busnyeckoi
nHpOpMaIUH B
rpa¢puuecKot H
MAaTEMATHYECCKOR
dopme

Xopomo (6a3oBbIi
ypOBeHB)

® JIOHHMACT CBA3H

MESKTY pa3iind-
HBIMH (PH3HYECKH-
MH TIOHSTHAMH,

& HMeeT IIpejICTaB-

jexue o pusnyec-
KHX MOJEISIX;

e apryMEHTHPYET

BHIOOp MeTOJA
peleHus 3a/1a4u;
COCTABISET IUIaH

e  CaMOCTOATENLHO
ro0HupaeT 1 roro-
BUT JUIS JKCHEPH-
MeHTa HeoOXoH-
Moe 000pYIOBaHHE,

e I[IPHMEHSET METO/IBI
pelieH s 3a/1a4 B
HE3HAKOMBIX
CHTYalUsX;

e yMeeT KOPPEKTHO
BBIpAYKATh H

® KpPUTHYECKH
OCMBICJIBAET
IIOJTyUEHHBIE
3HAHUS;

e KOMIICTCHTEH B
pa3IHYHBIX CHTYa-
X (pabota B
MEXIUCIUTUTHHAD-
HOl KOMaHIE);

e BJajiceT pa3HBIMH
criocobamu
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pelICHHUS 3aJa4H; 000CHOBBIBATH 110~ NPEACTAaBICHHUS
e rpadudecku JIOXKEHHUS dusnyeckoit
WLTIOCTPHPYET npeaMeTHoH wHpOpMaIHu
3aj1aqy 00JacTH 3HAHUS
®  JaeT OoIpele/eHHs
OCHOBHBIX
o yMeeT paboTarh co
HOHATHH; o
CHPaBOYHOM
®  BOCIPOH3BOJIUT . BIIAJEET
JUTEpaTypoit; .
OCHOBHbIE TePMHHOJIOrHEH
HCIIONB3YeT o
¢du3nyeckue IIPEAMETHOH
npuoOpkI,
(axTel, HICH; 00JIaCTH 3HAHUA,
yKa3aHHBIC B
Y0BJIETBOPHTEILHO ® pacrnosHacrt P — crocobeH
(rnoporoBblit ypoBeHb) busnyeckue . KOPPEKTHO
smaboparopHoit
00OBEKTHI; IPe/ICTaBUTh
paboTHI;
® 3HaeT OCHOBHBIC cer 3HAHHS B
METO/IBI PeICHUsS ™ MaTeMaTH4e CKOM
HpPEeCTaBIATh
THIIOBBIX 3a7a4 U dbopme

yMeeT UX
IPUMEHSTH Ha
IpaKTHKe

pe3ybTarsl CBOEH
paboThl

2 Kovnerenmusa OIIK-2

OIIK-2: c¢nocoGHOCTh BBIABIAT €CTECTBEHHOHAYYHYI CYIIHOCTH IPOONEM, BO3HHKAKOMIMX B  XOIE
npoecCHOHANIBHOM IeATENIbHOCTH, MPHUBIIEKATh Ul MX PELIEHHS COOTBETCTBYIOLIHMI (DH3HKO-MaTeMaTHYeCKUit
annapar

Jnsa hopMUPOBaHMS KOMIIETEHLHH HEOOXOIHMO OCYINECTBUTL PSJI OTANOB. JTalbl (OPMHUPOBAHHUS
KOMITCTCHIMH, IIPUMEHSEMbIE UL 3TOrO BHJIBL 3aHATHH U MCIOJB3YEMbIE CPEACTBA OLIEHHBAHUS,
npe/IcTaBleHbI B TaOIHIE S.

Tabsmua S— Jransl GopMHPOBaHHS KOMIIETEHIMH H HCII0JIb3yeMble CPEICTBA OlleHHBAHUS

Cocras 3nath Ymers Baapers
OCHOBHBIC 3aKOHBI HCNONB30BaTh (PU3HKO-
JJIEKTPOHHKH, a TAKXKe MaTeMaTU4eCKUH Happixamu
0COOCHHOCTH HX ariapar A pelleHus obpaboTku
Conepxanue yramnos
IIPOSIBICHUS B KOHKPETHBIX 3a/1a4 B SKCHEPHUMEHTAJIBHBIX
yCTpO#CTBax obracTu IMEKTPOHUKU U pe3yIbTaToB.
HAHOYIEKTPOHHKH. HAHOBJEKTPOHUKH.
o Jlexnuu;
® [IpaKTHYeCKHE e JlaboparopHsle
. 3aHATHH. paboTsl; e Jlaboparopubie
Buasr 3anaruii
e J1adoparopHbIe e (CamoctosaTenbHas paboTEIL.
paboThI; paboTa CTyIeHTOB.
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Hcenoanizyemble
CpeJCcTBA OLlEHHBAHHA

[ ]

Tecr;
ycrHas becena,
JK3aMEH.

e JlabopatopHbie
paboThl;

e Koncniext
CaMOCTOSTENIBHOR
paboThL

e 3amura
1abopaTOpPHBIX
pabor.

OO6mire XxapaKTepHCTHKH TIoKa3aTeNel M KPUTEPHUEB OIICHHBaHUs KOMIIETEHIMH Ha
BCEX dTanax MpuBeeHbI B Tabnuue 6.

Tabmuna 6 — O0mue xapakTepHCTHKH NOKa3aTeieil H KpHTepHEB OLCHHBAHHS KOMIIETCHIHH 110

ITanamMm

Ilokaszarean n

3nars Ymern Baaxern
KpHTEepHH
Ob6nanaer Ob6nanaer
(haKTUIECKUMH U JIHAIIa30HOM
TEOPETHUECCKUMHU PaKTHYECKHX
N Kontposmpyer pabory,
y 3HAHUSIMH B yMeHui, TpebyeMbIxX
Or1ingaHo (BhICOKHH MIPOBOJIUT OIIEHKY,
npenenax JUTSL pa3BUTHS

YPOBeHb)

COBEPUICHCTBYET

u3ydaeMoi obnacti | TBOpYECKHX o
. JieHcTBUS paboTh!
C MOHUMaHHEM peLICHHH,
TpaHuI] abcTparupoBaHus
IIPUMEHUMOCTH npodiem
Obnanaer
beper oTBeTCTBEH-
3naeT ¢axTel, JIHanazoHOM
HOCTH 3a 3aBepIlIeHHE
[IPUHIIHIIBI, IPAKTHYECKUX
. . 3a]a4y B MUCCIICIOBAaHHUH,
Xopomo (6a3oBbIii [poLecchl, odIue yMeHHH, TpebyeMbIX
MIpUCIIOCabNUBAET CBOE
YPOBEHB) HOHSTHS B JUTSL perleHHst
NoBe/IeHHE K
npejesax OTIpeIeICHHBIX
. o0cTOATENhCTBAM B
u3ydaemoii obnactu | npobiem B obnacTu
pemeHud npobieM
UCCJICIOBAHHS
Obnanaer
OCHOBHBIMH
Obnanaer
Y10BJIETBOPHUTEILHO YMEHUAMY, Paboraer npu npsMom
(r1oporoBbIii YpOBeHB) 0asoBLIMM OOuMA eOyeMbIMU TSt HaOTIONEHUH
p yp 3HAHUSAMH Thevy
BBLIIOJTHEHM I

IpOCTHIX 3aa4

Tabsmua 7 — Iokasaresin 1 KpHTEpHH OlleHHBaHU KOMIIETCHIHHM HA 7TANax

Ioka3zarean u
KPHTEPHH

3nars

Ymern

Baagers

Orinuano (BbICOKHIA

e (Croboano

e ¢BOOONHO

e crnocobex
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YPOBEHb) BIAJleeT MIPUMEHSITE PYKOBOIMTE
HaBbIKAMH BO3MOXHOCTH MEXHCIHITTHHApP-
POEKTHPOBAHHUS COBPEMEHHBIX HOH KOMaH10H;
YCTPOHCTR KOHCTPYKTOPCKHX cBOOOAHO Biajeer
NEKTPOHUKH; pEIaKTOPOB B pa3HbIMH
CBo6oano HE3HAKOMBIX COBPEMCHHBIMH
BJIAICET CHUTyalHsX; criocobamu
BO3MOKHOCTSIMU cBOOOIHO IpeACTaBIeHUs
COBPEMEHHBIX IPUMEHATH buzngecko
nporpamMm COBPEMECHHBIE HHpOpManuu B
00paboTKH U [pOrpaMMBbI rpaduyeckoii u
HpEeCTaBICHUS 06paboTKH U MareMaTH4eCcKoi
HHpOpMAIIHH; Ipe/ICTaRIICHHS dopme
CrobGoaao MH(pOpMAaLIHH;

BIIAJCET cBOOOIHO HX
criocobamu ux COBMECTHO
COBMECTHOTO HCIIOB30BATh
UCIIOJIB30BaHUS
IIOHAMAET
CaMOCTOSATEIHHO
BO3MOKHOCTH KOMIIETEHTEH B
HOJIB30BATHCS
COBPEMEHHBIX pa3JIMYHEBIX
COBPEMEHHBIMH
KOHCTPYKTOPCKHX CHTYyalHUAX
CpeicTBaMH
PENaKTOpOB; (pabora B MeXHC-
KOHCTPYMPOBaHHS; .
IIOHUMAET LHIUTHHAPHO I
CaMOCTOSATETHHO i
BO3MOXHOCTH KOMaH/Ie);
" HIOJTB30BATHCS
Xopomo (6a30BbIit COBpPEMEHHBIX Bl1aJieeT pa3HbIMHU
COBPEMEHHBIMH
YPOBeHB) IporpamMm cnocobamu
nporpaMMaMu
00paboTku u IIpeJICTaBACHHUS
00paboTkH u N
Ipe/CTaBICHUS busnueckoit
TIpeJICTaBICHHS
HH(pOpMAITHH; uH(pOpMaIlUH B
uHpOpManuy; .
[IOHUMAET, KaK rpadguyeckoi u
CaMOCTOSITEHFHO .
COBMECTHO HX MareMaruyeckoi
COBMECTHO HX
MOJKHO dbopme
UCTIOJIB30BATh
UCIIOJIF30BaTh
[IOHUMAET ymeeT paborars ¢
OCHOBHBIC COBPEMEHHBIMH
BJIaJIeeT
BO3MO)KHOCTH KOHCTPYKTOPCKAMH -
TEPMHHOJIOTHEH
COBPEMEHHBIX pelaKTopamu; .
KOHCTPYKTOPCKHX HCIIOJIB3YET HpEIMETHOH
Y obmacTu 3HaHUSA,
PENAKTOPOB; COBpEMEHHBIE
cniocobeH
YiaoBierBopure/ibHO [IOHUMAET MpOrpamMMEbI CODDEKTHO
(moporoBbIii ypoBeHb) OCHOBHbIE 06paboTku u pb
IPEACTaBUTh
BO3MOXHOCTH IPeACTaBICHHS
HHPOPMAITHIO B
COBPEMEHHBIX HHOpMaIHH; .
rpagHYeCcKOd U
porpamMm yMmeer 9
MaTeMaTH4eCcKoH
00paboTKH u HIPENCTaBIATh bopme
IIpeCTaBICHHUS pe3yIbTarhbl CBOCH
HHbOpMaHH paboThl
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3 Komnerennust OIIK-5

OIIK-5:

CITOCOOHOCTD

HCIIOJIB30Barh OCHOBHBIC

SKCIICPHUMEHTANIBHBIX JAdHHBIX

Jlns  GOpMHpPOBAHHS KOMIIETCHIMH HEOOXOMUMO OCYINECTBHTH  Psit

IIPUEMBI

00paboTKH W TIPEICTaBJICHHUSA

3TANOB. TAaIlbI

(l)OpMI/IpOBaHHSI KOMIICTCHIHH, HNPUMCHACMBIC UL 3TOr0 BUIBI 3aHATUH, U HCIIOJIB3YEMBIC CPEJICTBA

OIICHHBAHHUS NpeJICTaBJIeHb! B Tadmue 8.

Tab6mua 8— Jransl OPpMHPOBAHHSA KOMIIETEHIIMH H HCIIOJIb3YEeMbIE CPeCTBA OLCHHBAHUA

TEKCTOBBIX PEAAKTOPOB

Cocras 3HarTDb Ymern Baagern
CoocobrocTts
OCYUIECTBIISTH IMOUCK,
XpaHeHue H 00paboTK
P p 4 Hcnonp3osars

HHGOpPMAIHH C .

TEKCTOBBIH pelaKTop JUIS
HUCIIONIH30BAHHUEM

HaAMHUCaHHUS OTYETOB 110 Hasrxamu
OCHOBHBIX

. jgaboparopHbM pabotaM. | o6paboTku
Conep:xanue 3TaoB BO3MOXKHOCTEH

HUcnonsiosars HKCIIEPHUMEHTANbHBIX
COBpPEMEHHBIX

nporpaMmy oOpaboTKH U | Pe3y/ILTaToB.

Buanl 3ausTHii

NpeACTaBIeHHs
1 COBPEMEHHBIX

pe3yJIBTATOB.
nporpamMm 06paboTku u
TIPE/ICTABICHUS
uHpOopMaIH
o Jlexuun;

® [IPAKTHYCCKHEC
3aHATHH.

o JlaboparopHbie
paboThI;

o JlaboparopHsle

CaMoOCTOATEILHOH
paboThL

e naboparopHele e CamocTrosTenbHas paboTEIL.
paboThI; pabora CTyJIEeHTOB.
Hcnoab3yemMble e Tecr; o JlaGoparopHsie e 3amuta
Cpe/ICTBA OUCHHBAHMA | ¢ ycTHax Geceia; paboTsl; s1a60paToOpHBIX
® DHK3aMeH. e Koncrekr pabort.
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O6uine XapakTepHCTHKY MMOKA3aTeNeH H KPUTEPHEB OLICHHBAHUS KOMIICTEHIIMH Ha

BCEX OJTallax npuBeAeHbI B Tabnuile 9.

Tabauna 9 — O6mue XxapaKTepHCTHKH NOKa3aTelieil H KpHTepHEB OLCHHBAHHS KOMIIETEHIIHM 110

Jranam

Hoxaszareau n

3narp Ymern Baagers
KpHTEepHH
Obnanaet Obnanaer
(akTHUECKUMH H JTHATIA30HOM
TEOPETHYECKUMH MPaKTHIECKUX
. Konrpomupyer pabory,
. 3HaHUSMH B yMeHHH, TpebyeMbIX
Or1ymmyHo (BHICOKHI IPOBOJIUT OIEHKY,
npenenax JUISL pa3BHTHS
YPOBe€HbB) . COBEPIICHCTBYET
u3ygaeMoi obr1actH | TBOpUECKHUX .
. JledcTBUS paboThI
C [IOHUMaHHEM pelleHuit,
IpaHHIl abcTparupoBaHUs
PHMEHHMOCTH npobieM
O6nanaet bepet
3HaeT ¢axThl, JUana3oHoM OTBETCTBEHHOCTH 3a
[PHHIIMTIEI, [IPaKTHYECKUX 3aBepIeHUe 3a/ia4 B
Xopomo (6a3oBbIii IIporieccsl, o0IHe YMEHUH, TpeOyeMbIX HCCJIeI0BaHUH,
yYpOBeHbB) MOHSITHS B JUTSI peleHHs npucrnocabanBaeT cBoe
npeenax OTpeieIeHHbBIX MOBeJIeHHE K
u3yyaeMoii o0nacta | mpobrem B obactu 00CTOATEILCTBAM B
HCCJIeIOBaHHS peleHuu npobiiem
O6nanaer
OCHOBHBIMH
Obnanaer
YnoBierpopuTebHO YMEHHUSIMH, Pabotaet npu npsmMom
. 6a30BBIMH OOIHMH
(noporoBrlii ypoBeHs) TpeOyeMbIMH TS HabIrONEeHHH
3HAHUSAMH
BBITTOJTHEHUS

HPOCTBIX 34134

Taﬁmma 10 — IToka3arean u KpUTEPpHHA OCHHBAHHA KOMIETCHIMH HA dTAaNax

ITokazarenu u
KpHTEepUR

3nars

Ymern

Baagern

OT1im4aHo (BHICOKHH

YPOBEHb)

¢ (CBoGoaHO

BJIaecT
BO3MOXHOCTAMH
COBPCMCHHBIX

e  CBOOOIHO
MTPUMEHSIET
COBpPEMEHHbIE
TEKCTOBBIE

¢ criocobeH
PYKOBOJHUTE
MEXIUCIUIIMHAPH
OH KOMaHO0H;
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TEKCTOBBIX pelaKkTophl B CBOOOAHO BIafeeT
PEIaKTOPOB; HE3HAKOMBIX pa3HBIMH
Cgo6oauo CUTyalMsIX; COBPEMEHHBIMHU
BJIaJ1€€T ¢cBOOOIHO cnocobamu
BO3MOYKHOCTAMH NIPUMEHSATH [peCTaBICHUS
COBPEMEHHBIX COBpEMEHHbBIE du3ngeckoi
nporpaMm IIpOTpaMMBbl HHpOPMAIHH B
obpaboTku u 06paboTkHu U rpaduyeckoit u
OpeCTaBICHUS peiCTaBICHHS MareMaTH4ecKoi
HHpOpMaLUK; uHpOpMaLHH; topme
CoboaHo cBOOOIHO UX
BlIAJeET COBMECTHO
criocobamMu ux UCII0/IL30BAaTh
COBMECTHOTO
UCTIOJIb30BaHMsA
HOHAMAET
CaMOCTOSITEIILHO
BO3MOYKHOCTH KOMIIETCHTEH B
THI0JTb30BATHCS
COBPEMEHHBIX Pa3IHUHBIX
COBPEMEHHBIMHU
TEKCTOBBIX CUTYaIusax
TEKCTOBBIM
PEeNaKToOpOB; (pabota B
pelaKkTopaMH;
NOHAMAET MEXTHCIUILTHHAPH
CaMOCTOSITENTEHO .
BO3MOKHOCTH oif KoMaHIe);
. MOJIB30BATHCS
Xopomo (6a3oBbIid COBPEMEHHBIX BJIAJICET pa3HbIMH
COBPEMEHHBIMHU
YPOBEHbB) porpamMm criocobamu
MporpaMMamu
06paboTku U HpeNICTaBIeHUS
00paboTku U _
IpeJicTaBIeHUs ¢buzngeckoi
MIpe/ICTaBIEHHS
HHpOpMaNHH; nH(pOpMaLIHU B
nHpOpMALIUH; .
MOHHMAET, KaK rpadudeckoit u
CaMOCTOATEJIBHO .
COBMECTHO UX MaTeMaTH4YeCKON
COBMECTHO HUX
MOJKHO dopme
HCTIOTH30BaTh
HCIIONB30BaTh
ITOHHMAeT yMmeeT paborarh ¢
BlajeeT
OCHOBHBIE COBPEMEHHBIMH .
TEPMHHOJIOTHEH
BO3MOYKHOCTH TEKCTOBBIMH .
[peMEeTHOH
COBPEMEHHBIX pellaKTopamu;
00nacTH 3HaHU,
TEKCTOBBIX HCTIONB3YET
crnocodeH
YroBieTBOpUTEILHO pelIaKTOpOB; COBpEMEHHbIE
o KOPPEKTHO
(moporoBbIi ypoBeHb) MOHHMaeT IpOTpaMMBbI
NPEJCTaBUTh
OCHOBHBIE 00paboTKH U
HHGOPMAIHIO B
BO3MOYKHOCTH IIpe/ICTaRICHHS .
rpadHyeCcKOd U
COBPEMEHHBIX dHpopMmanmu; .
MareMaTH4ecKoi
IIpoTrpaMMm MeeT
porp y bopme
00paboTKH U Mpe/ICTaBNsATh
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[PEeNCTaBICHUS pe3yIbTaTsl CBOCH
uHpopMau paboTsl

Tunosble KOHTPO/MbHDIE 3aldHUR

[na peanusaumm BblLENEpPEYUC/IEHHbIX 3aad  obydeHMs MCHOoNbL3YIOTCA  crefyiowme
marepuansl:

—  TWUMOBbIE KOHTPONbHbIE 3afaHUA UAKM MHbIEe maTepuainsi, Heobxogumbie AN OUEHKU 3HaHMUM,

YMEHWIA, HaBbIKOB W (MNK) ONbiTa 4eATeNbHOCTU, XapaKTepusylowmx 3Ttanbt GopMUpoBaHns

KOMI"IETQHU,VIﬁ B npouecce oCBOEHUA o6paaoBaTeanof4 nporpamMmel, 8 cocrase:

3.1. Tecr:
3.1.1. TemMbI TecTOBBIX 3a/1aHHIl /I8l MPAKTHYECKHUX 3aHATHIA:

1) Kunemaruka noctynareabHOTO JIBHKCHHS.

2) Kunemaruka Bpamare IbHOTO JIBHKCHHS.

3) JlunamMuka nocTynareabHOTrO IBHKCHHS.

4) IunaMuka BpamaTeIbHOTO JIBHIKECHUS.

5) Mosnekynspras pusuka. KitaccHyeckue CTaTHCTHKA.

6) TepmonnHaMHuKa.

7) 3axon Kynona. HarnpskeHHOCTD.

8) Iorenmuann.

9) Merasibl U TUDMEKTPHKH B AJIEKTPOCTATHYCCKOM TOJIE.
10) MarautocTaTiKa.

11) JIBmxenue 3apsaoB ¥ TOKOB, paboTa B MATHHTHOM IIOTIE.
12) SIpnenue >neKTPOMarHATHOH HHTYKIIHH. DHeprus moJis.
13) l'apmoHuYecKHe KojieOaHusl.

14) CBoOOHBIC U BRIHYXICHHBIE KOJNCOAHHUS.

15) Bosnsl. Dodext Jomnepa.

16) Untepdepenuus ceera.

17) Mudpaxius.

18) [Tonspuzamnus.

19) TeruoBoe W3ay4eHHe,

20) Buewmnuit horoaddexr.

21) Buemnuit pororddexr. Ddpdexr Komrnrona.

22) ®oronsl. [laBieHue ceTa.

23) CnekTpsl.

24) BonHoBbIe cBOHCTBA MHKPOYACTHIL.

25) DneMeHTBI KBAHTOBOM MEXaHUKH.

26) KBaHTOBask CTaTHCTHKA.

37) SAnepuas ¢usuka.

3.1.2. Tembl TecTOBBIX 3aaHMil /sl 1aDOPATOPHBIX 3AHATHIA:

1) Kunemaruka paBHOYCKOPEHHOTO BpAlEHUS
2) JuHamuxka masitHuka Obepbeka
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3) Hsyuenue pacrpeneneHus Makcpesia

4) MWzyuenue pacupesenenus bossumana

5) Oumpenenenue OTHOWICHHS TEIUIOEMKOCTEH raza merosioM Kitemana-/lezopma

6) H3ydyeHHe 3IeKTPOCTATHYECKOTO 11018

7) W3yueHHe CBOMCTB JUIIEKTPHKOB B IOJE IUIOCKOr0 KOHJICHCATOpa

8) OrmpeneneHue OTHOCUTEILHON IUIISKTPHUYECKOH IPOHUIIAEMOCTH TBEPABIX
IUDJIEKTPHKOB

9) HsMepeHue yIensHOTO MIEKTPHUECKOTO CONPOTHBIICHHUA METAILIOB

10) M3ydyenne MarHuTHOTO [10JI KPYTOBOTO TOKa

11) Onpenenenue yaenpHOro 3apsaa 3JeKTPOHa METOJIOM MarHeTpoHa

12) UsyueHue 3aTyXxaronmx Kojlebannit KpecToo0pa3Horo MassTHHKA

13) H3yueHnue 3aTyxaromux 3JI€KTPOMAarHUTHBIX KOJIeOaHmit

14) CioxeHnue B3aUMHO MEPIEHAHKYISIPHBIX KoNebanuii. durypsl JInccaxy

15) Usyuenne unrepdeperunn nazepHoro waryuenus. Onuir KOHra

16) Usyuenue nudpakiivy na3epHOTo U3TydeHHs OT INS/IU U HHTH

17) HMsy4eHue 3aBUCHMOCTH SHEPreTHYECKOH CBETHMOCTH CEPOTO TeJIa OT TEMIIEPATYPhI

18) Buewmnuit dorosddext. M3yuyenune 3akona CtoseToBa u mpoBepka GopMyJibl
DiiHiuTeitHa

19) Hsydenue criexkrpa atoma Bogopona. (Ilocrossanas Punbepra)

20) TynsensHIH 3¢ (HeKT B BEIPOKIACHHOM p-n — epexo/ie

21) Buytpennnii porosdpdexr

HpHMCp TECTOBOTO 3aJaHUs I IIPAKTUYCCKOIrO 3aHATHA.

«MeTaaapl 1 AHYIEKTPHKH B DJICKTPOCTATHYECCKOM IOJIE».

buaer 1.

1. Yro xapaktepu3yeT BEKTOP NOJISpPH3AIHH P?
1) lunionbHBIH MOMEHT €IMHUIIBI 00beMa JTHINCKTPHKA;
2) JIunonpHBIH MOMEHT atoMa (MOJIEKYIIBI) THIIEKTPHKA;
3) BennunHy, OKa3bIBAIOLIYIO BO CKOJIBKO pa3 3JIEKTPHYECKOe M01e, BO3PAcTacT B JUINEKTPHKE,
4) BenuunHy, MOKa3bIBaIOUIYIO BO CKOJIBKO pa3 AJIEKTPUUECKOE 110JI€, YMEHBLIAETCS B
IIUDJIEKTPHUKE.

2. VkaxxuTe BRIpAXEHUs TeopeMbI ['aycca Juis 1o BEKTOpa dJIeKTpUUecKoro cMemenus D .

a) D= EEOE; 6) EBD dg = ceotoon B) V[j = Preotoon >
S

r) m[j ’ dg = es06 + QC&‘U ; JI) V[j = pcsoﬁo()u * pcsﬂmﬂ :
S

1) a; 2) 6; 3) B; 4)r; 5) 1 6) a, 6; 7) a, B; 8) 6, B;
9 a,r; 10) a, n; 1D

3. BO3yIIHBIHA KOHIEHCATOP YACTHIHO 3allOHEH JTHAIEKTPHKOM. B Kakoi H3 ero yacted bonbiie
HAIPSOKCHHOCTH dNeKTpudeckoro nofis E | a B kaxoii — onexrpudeckoe cvemenne D ?

I
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a) JJIEKTPHYECKOe CMelleH e Golibile B 001acTH 1;

0) HalPHKEHHOCTB WIEKTPHIECKOTO MoJis 6osbIe B 061acTH 1

B) DJIEKTPHYECKOE CMelIeHHe GoblIe B 001acTH 2;

I') HAalPSDKEHHOCTD 3IEKTPHYUECKOTO 110718 GoJIbHIe B 06macTy 2;

) HAIIPSIKEHHOCTD JMEKTPHYCCKOTO [10J11 OJIMBAKOBA B 0GCHX 06IACTSX

€) DJIEKTPHYECKOE CMENICHHE OMHAKOBO B 00CHX 001acTIX.

Da, 6, 2)ar; 3)ax 4)6,8; 5)6,e; 6)B,1; Tys, n; 8)ne.

4. HalfTn eMKOCTP ITOCKOTI0 KOHIEHCATOPA, H300paKeHHOr0 HA PHCYHKE,
N0JIOBHHA 06bEMa KOTOPOTO 3allOIHEHO JUINEKTPHKOM ¢ OTHOCHTEIBHOM
AUIIIEKTPUYECKOH MpoHUIaeMocThio 3. [Tnomans kax ol o6xIanku
KoH/leHcaTopa pasHa 10 oM, a paccrosiHie Mex 1y HUMH 1 MM. OTBeT JaTh B

5. VKaKHTe HOMep PHCYHKa, Ha KOTOPOM H3006paKeHbI JIMHHA BEKTOPa IEKTPHUYECKO HHAYKIHU D
Ha TpaHulIle pasjielia IByX JAUIEKTPUKOB C £ < &.

&1 & &1 & £ £ & &
L 2. 3. 4.

lpumep TecToBOrO 3aKaHus 1715 TaOOPATOPHOTO 3AHSITHSL.
OHNPEAEJIEHUE VIEJBHOI'O 3APSIIA DJIEKTPOHA METOAOM MATHETPOHA
Bapuanr 2

1. Tlo Kakoli TpaeKTOPHH IBIKETCS B 0OIIEM CTydae 3apsDKeHHAS YacTHIA B OZTHOPOJTHOM
MarHUTHOM noJie?
Oreersr: 1) mo npsivoii;  2) o napaGosie;  3) mo rumep6oie; 4) mo cnupanu; 5) o OKPYKHOCTH.
2. IlapaensHo MpsiIMOMY MPOBOJHUKY HA HEKOTOPOM PACCTOSHUH
OT HETO, IBHXKETCS CO CKOPOCTHIO 0 IEKTPOH. YKa3aTh Ha PUCYHKE
HalpaBjIeHue cuiibl JlopeHiia, nelicTByIomIeii Ha dIeKTPOH, €CIH O
IIPOBOJHHKY IIYCTHTH TOK [.

3, TpPI YaCTHIBI ¢ OHHAKOBBIMH MaccaMiu 1 3apsaaMH BIICTArOT B
OAHOPOIHOE MarHUTHOC ITOJIC ¢ Pa3HBIMU

or CKOPOCTAMH, KaK ITOKa3aHo Ha pucyHke. [lpuuéM  v;<p; <vj. Kak
vy COOTHOCSATCS MEXKIY COOO0H HX mepHoas! Bpaulenus 17
7 g
e & e
9 9 49 Oterst: )T <To<Ty;, DT;>T>Ty 3)Ti=T,=T;
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4) Jlns oTBeTa HAaHHBIX HEJOCTATOYHO.

4. MHKpOYACTHIIBI BJIETAIOT B OTHOPOJHOE MATHHTHOE MOJIE C TOCTOSHHOH CKOPOCTHIO, KaK
0Ka3aHo Ha pucyHke. Kakoit 3apsii HMEIOT 4acTHIbI?

a)yqi=+q; O0)q@=+q;, B)qg3=+q;
__’
@ B a1 Nq =-q¢ MNRT-q € qs=-q;

q: ®)q =0; 3) Q2 =0; ) qz=0.

»
>

qs
_\‘ Oteerst: 1)a, 6,8, 2)r,me; 3)x3,u;  4)ae, 3,

b

5)B,r,3; 6)0,x,H.

5. Kaxoe M3 IPHBE/ICHHDBIX HIKE BRIPAXEHHH 1Ipe/ICTaBIAeT cOO0H CHITY, IEHCTBYIOLIYIO Ha
[IOJIOAKHTENBHO 3apAKEHHYIO YaCTHILY, IBIDKYINYIOCSA OJHOBPEMEHHO B JJIEKTPHYECKOM H MarHUTHOM
monsx?

1 17“=qE+q[B,D]; 2) F =qE+q[[5,l§} 3) F = qE+q(B,5)
o F =qE +4(0,B)

3.2. TeMbl KORTPOJBHBIX padoT:

1) MexaHuka NOCTYNATENBHOIO H BPAIATENHHOIO JBHIKCHHS.
2)  MonekymsipHas GU3NKa U TEPMOJANHAMHKA.

3)  DrexTpuyeckoe I0JI€ B BAKYyME U CpeJIe.

4)  DnexTpOMAarHeTH3M

5)  Konebanus u BOJIHBI

6) BonHoBas onTHKa

7)  KBaHTOBbIE CBOHCTBA H3ITYYEHHUA

8)  CmekTphl U CBOHCTBA aTOMOB

9)  KsanrtoBast MEXaHHKa.

10) Ksantosble ctaructuku. Gu3nka TBEP/Oro TENa.
11) ®uzuka aTOMHOIO /ipa U 3JIEMEHTAPHAIX YaCTHI

[TpuMepbl KOHTPOIBHBIX padoT.
KOHTPOJIbHASI PABOTA 10 KBAHTOBBIM CBOMCTBAM U3JIYYEHNS
buner Nel.

1. TTpy MOMOIH HHIYKIMOHHOIO YCKOPUTEINS HIEKTPOHOB (BeTarpoHa) MOXKHO IOy YHTh

doronnl ramma-iydeii ¢ sneprueit 100 MaB. Kakosa jutiHa BOJIHBI 3THX ayueit? Orser gars B CHL
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2. ®oToHbI PCHTTCHOBCKOI'O HU3JIYUYCHHS UCITBITRIBAIOT KOMIITOHOBCKOE pacCesaHue Ha cnabo
CBS3aHHBIX JJIEKTPOHAX BEIHICCTBA, IepenaBasi UM IpH 3TOM 4acTh CBOECH JHEPIrHH. Ha OCHOBAaHHH,

KaKHX 3aKOHOB MOXHO OUCHHUTD JJIHHY BOJIHBI PACCETHHOTO H3JIy4eHHA?
a) Ha ocHOBaHNH 3aKOHA COXPAHEHHS HMHYITBCA CHCTEMBI (OTOH-3NEKTPOH.
6) Ha ocHOBaHMH 3aKOHA COXPAHEHHUS SHEPTHH CHCTEMBI (JOTOH-ATOM BEIIECTRa.
B) Ha ocHoBaHMM 3aKOHa COXpaHEHHUs HMITYIIHCA (POTOH-ATOM BEIECTRA.
r) Ha ocHoBaHuH 3aKOHA COXpaHEHHS YHEPTHH CHCTEMBI (OTOH-IIEKTPOH.
Ortsertsl: 1) a, 6; 2)0, B; 3)B, T 4)a,r; 5) a; 6) 6; 7) B.

3. IMetores 11Ba abcomoTHO 98pHbIX Tena. Temmeparypa mepBoro u3 Hux coctasiser 1450 K.
Onpenennts B CU Temneparypy BTOporo Teina, ec/i OTHOLIEHHE SHEPreTHIECKOH CBETHMOCTH

NIEPBOTO TeJla K 9HEPreTHYECKOH CBETHMOCTH BTOPOro cocTaniser 16/81.

4. KpacHas rpaH#Iia s IIatiHbl JexuT okojio 200 uM. Ecnu IJTATHHY IPOKATUTH MPH
BBICOKOIi TeMIIeparype, To KpacHas rparuna dhotosddexra craner pasuoit 220 um. Ha ckonbko

JJIEKTPOHBOJIBT YMEHBIITHTCH pa60Ta BBIXOJa JJICKTPOHA W3 TIIIaTHHEI B pe3yJibrare HpOKaﬂHBaHHSI?

5. Haiiti paboTy BBIX01a 97EKTPOHA C ITOBEPXHOCTH (HOTOKATONA, €CITH IIpH 00JyUEHUH ero
CBETOM C JUTMHOH BOMHBL 560 HM 80% sHeprun GOTOHA PacXOJyeTcs Ha BHIPHIBAHHE 3MEKTPOHA. OTBET

JaThb B BJICKTPOHBOJIbTAaX.

6. Temneparypa aGcosotHo yépHoro Tea 127°C. [Mocie MOBBIIEHHS TEMIIEPATYPbI
CyMMapHast MOIIHOCTb H3J1yYCHHS YBEIMYHIIACh B TPH pa3a. Ha ckonbko rpamycos Llenscns

IIOBBICUJIACH IIPH 3TOM TeMIIeparypa TeJa’?

7. Kak n3menuntcs sHeprusi, nepenasaemas naaiommm GOTOHOM BIIEKTPOHY NPH
KOMIITOHOBCKOM pacCeAHMH PEHTICHOBCKHUX JIy4eH, IIPH yBEIHYCHHH YIJIa PACCesHUs OT HYJIA J10

180°7
Orsersr: 1) He mamenstercs.  2) VeenuumBaercs.  3) YMmewblaercs.
4) Cpenu NpHBENCHHBIX OTBETOB IPABHIILHOIO HET.

8. Ha ckonbKo rpajtycoB OHH3HIACk Gl TEMIIEPATYPA 3EMHOTO [IAPa 33 CTOIETHE, eClTH GBI Ha

3eMIItO He NOCTyNaNa CONHEYHast SHEPTHS, & MOTEPH YHEPIUH GbLIH 00yCIIOBNEHBI JIHIIb H3TydeHHEM?
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Panuyc 3eMiu IpUHATH paBHbLIM 6,4 10° M, yaenbryto Temtoémkocts 200 Jix/(xkr-K), mnotaocrs 5500

kr/m-, epenHioro Temreparypy 300 K, kosdduuunent nornomenus 0,8.

9. ITapaulenbHBIA Iy4OK MOHOXPOMATHYECKOIO CBETA C JUIMHON BONHBI 662 HM Majaer Ha
3a4epHEHHYIO TIOBEPXHOCTH M [IPOM3BOJNMT Ha Hee jgapnenue, pasHoe 0,3 Mxlla. Onpepenuts B CH
KOHILEHTPAIHIO (OTOHOB B CBETOBOM IIYYKE.

KOHTPOJIBHA S PABOTA 110 ®U3UKE TBEP/JOT'O TEJIA
bunet Ne2.

1. YeMy paBHA MH/yKLHS MArHUTHOTO 10Js B 00BbEME CBEPXIIPOBO/IHUKA, ITOMEIIICHHOTO BO
BHEIIHEE MarHuTHOE ToJje ¢ nHxyknuen 2 Tn?

Otsersl: 1) JloctHraer 6eckonedHo GombIoro 3Hasenus. 2) 6omnpme 2 Ti. 3) 2 Tn. 4) 0.

2. Temneparypa BEIPOXICHHS MEKTPOHHOTO ra3a [t 1esus pasHa 18000 K, a juis cepebpa ~ 64000
K. Ha ckonpko 3B sHeprus ®epmu B cepedpe Gonbiue sHeprun Gepmu B 1e3un?

3. Bo ckoJBKO pa3s MIOTHOCTh COCTOSHUH y KpucTajuia 6epuiuins o6béMomM 2 cM® mipu sHeprud 12 5B
Houblile, YeM y Kpuctasuia Meau oObEMoM 1 oM’ 1pH sHepruu 7 7B?

4. U3 xpucranna menu o0néMoM 16 oM’ BBIPE3aJIH KpUCTAUT 00BEMOM 4 cm’. Bo CKOJIBKO pas

YMEHBIIHJIACH IUIOTHOCTE COCTOSIHUH TIPH SHEPTHH, paBHO#H 2 3B?

Orsersl: 1) He u3mennnace. 2) B \/5 pas. 3) B2 paza. 4)B 4 paza.

5. VkaxuTe, re Ha 30HHOH cxeMe pacrionaraercs yposenb ®epmu ipu I'=0K B

HEBBLIPOX/IEHHOM JOHOPHOM IOMYTIIPOBOJHHKE?
OtBeTbl: 1) BOMM3H cepeaUHbI 3alipellleHHOH 30HbL; 2) B BaJIEHTHOH 30He, BOIH3M e€ IIOTOJKA;

3) B 30HE IPOBOIUMOCTH, BONH3H €€ 1Ha; 4) B 3alIpElICHHOM 30He, BOJIM3H JIHA 30HbBI
IIPOBOJMMOCTH, MEXY YPOBHSAMH JOHOPOB M JIHOM 30HBI IPOBOIMMOCTH; 5) B 3anpeHieHHoH 30He,

BOJIH3H ITOTOJIKA BAJIEHTHOU 30HEI, MEXKY YPOBHSAMH aKIICHTOPOB H ITOTOJIKOM BaJICHTHOH 30HBI.

6. JUTHHa BOMHBI KpacHoi rpanuisl Gorosddexta CyppMIHO-IIE3HEBOrO (OTOKATONA PaBHA 650 aM
(TIpH OYeHb HU3KMX TeMueparypax). JUIHHA BOJIHEI KPAaCHOH IpaHuIbl COOCTBCHHOM MPOBOHMOCTH
pasna 2,07 MxM. Haiity B 9B dHepruro qHa 30HbI IPOBOAMMOCTH JAHHOTO NOJIYIIPOBOAHHKA.

7. KonueHTparys HOCHTeNeH 3apsijia B TepPMaHUH TIPH TEMIIEPaType 300 K pasna 2 10" 1/ TTpm
YBETHUYEHHH TEMIIEPATypbl KOHIIEHTPAIHs HOCHTENeH BO3pOCa J10 2-10% 1/m>. Ha cronbko rpajycos
L{enbeus yBenuumnach Temieparypa? [lInpuna sanpemesHoH 30HbI TEPMaHUst paBHA 0,75 3B.
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8. HaiiT B MKM JUIMHY BOJHBI, COOTBETCTBYIOIYIO KPalo COOCTBEHHOTO HOMTIOMIECHHS TepMaHHst
(mupuHa 3anpenieHHoi 308s1 0,75 3B).

. 10 -3
9. KoHueHTpanus HocuTene Toka B coOCTBEHHOM KpeMHuHd paBHa 5 10 cM™, HOABIKHOCTH

31eKTpoHoB — 0,12 M/B-cu BIpoK — 0,05 M*/B-c. Onpenennts B MOM cONpOTHBICHHE KPEMHHUEBOTO
. 2
CTEPIKHS JUIMHOH 2 cM H ceueHreM | Mm”.

3.3. CoMcoKk HHIHBH/IYaJdbHBIX TBOPYECKHX 3aIaHHMIL:

1)KunemaTuka MatepranbHOH TOYKH.
2)/IMHaMHKa ITOCTYNATeNbHOTO JIBUKCHHS,
3)/luHamMuka BpalaTeIbHOTO JIBH)KCHHS.
4)Pabota 1 sHeprus. 3aKoHBI COXPAHCHHS.
S)YKnmaccudeckne craTHCTHKY.

6) TepmonnHamuka.

7)3akon Kynona. HanpsokeHHOCTD.
8)IToreniman u pabora.

9YMertaibl ¥ AUDNEKTPHKH B JIEKTPOCTATHYECKOM IIOJIE.
10) MaraurocTaTHka.

11) JIBuxkeHue 3apsiIoB U TOKOB B MArHUTHOM IIOJIE.
12) DnekTpoMaruuTHas HHIYKITHS.

13) Konebanus.

14) BosHebl.

15) Unrepdepennus.

16) [lndpaxius.

17) Tennosoe n3nyvenue.

18) Buemnuii poroaddext. Dbdexr Komnrona.
19) AToMHBIE CHIEKTPEI.

20) KsanToBas MexaHHKa.

21) KBaHTOBBIE CTATHCTHKH.

22) duznka TREPIOTO Tea.

23) PanuoakTHBHOCTD.

HpHMepBI HHANBHAYAIBHOTO TBOPYCCKOIO 3aJaHusA:

buner 5.

ITorenumasn n padora
1. DnekTpoH, JBUTasCh U3 COCTOSHHS ITOKOS B BNEKTPHYECKOM I10JIE, JOCTHI CKOPOCTH 1,5-10* xm/c.
Kaxy1o pa3HOCTB HOTEHIMAIOB MPOUIEN INEKTPOH?
2. Meramuecknit map paguycoM 61 MM B ¢ norteduuanoM 469 B okpyxaloT He3apsikeHHOMH
cdepudeckoif 06omouKoil paguycoM 452 mm. Kakum GyaeT noTeHIHa mapa nociie Toro, Kak oH OyaeT
COeUHEH ¢ 000I0YKOH?
3. JiBa ToueqHBIX NeKTpUUecKuX 3apsiaa 56 uKi u 10 uKi1 naxonsres B Bo3ayxe Ha pacCTOSHUH 42 CM
Jpyr oT apyra. OnpeaesnTs HOTEHIMA HOJs, CO3aBaeMOro 3THMH 3apsiaMy B TOYKE, HAXOUAIICHCS
Ha paccTostHUHU 60 cM OT 1epBoro 3apsaa u 61 ¢M oT BTOPOToO.
4. Pagmycel IByX NpoBOIAIIMX KOHIEHTpHuyeckux chep 44 oM m 232 cm. Ha kaxmoit paBHOMEDHO
pacnpenenés sapsn 277 HKn. Haiita pasHocTb HoTeHHaNoB MeX1y chepaMu.
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5. beckoHe4HO JUTMHHBIH NPSIMOH NPOBOAAIHKH IMIMHAP paguycoM 1521 MKM paBHOMEPHO 3apsbKEH C
NHHEHHOMN IIOTHOCTRIO 3apaia 8§ HKi/M. OnpenermTs pa3HOCTh HOTCHUHANOB ABYX TOYEK ITOTO IOJIA,
HaXOAIIMXCS Ha pacCTOSHUH 44 MM U 261 MM OT IIOBEPXHOCTH IHJTHHIpA.

6. OmnpenenuTh NOTEHHMaT Ha PAcCTOSHHH 31 MM OT OCH OIHOPOJHOrO GECKOHEYHO JUTMHHOTO
JUATIEKTPHYECKOro cTepxkHs (¢ = 15) pamuycom 15 MM, eciu crepkeHb 3apixeH ¢ OOBEMHOMN
roTHOCTBEO 20 MxKi/M™ . [oTermman Ha ocn CTEPIKHS IIPHHATH PABHBIM HYIIIO.

7. lloTeHuuan »JeKTPHYECKOrO IIOJIE HMMEET BHJ ¢ = lo(x2 + y2)+2022 (B). Haiitu ™Monymns

HaIpsHKEHHOCTH MOJI B TOUKE C KoOpAHHATaMu: x =544 cM, v = 261 cM, z = 374 cm.

buser 8.

PagnoakraBHOCTS.
1. C nmomompro cuerurka lelirepa mHccienyercss CKOpOCTh paclalia HEKOTOPOTO PaJHOAKTHBHOIO
u3orona. B HayaapHBIE MOMEHT BpEMEHH CUeTYHK jaaet 97 ummmyiascoB 3a 10 c¢. Kakoe wumcino
HUMITYILCOB JIaCT CYETYMK [10 HCTEYEHUH BpeMeHM, paBHOM 1/2 T, rne T - mepuos nosypacmnaja, 3a Te
xe 10 ¢? Cunratre 7>> 10 c.
2. Ilepuon monypacnaga docdopa 32p paBeH 16 cytok. HaliTh akTMBHOCTH mpernapara 32p yepe3 30
CYTOK, €CJIM HayaJibHas aktuBHOCTh 141 MxKropu. OTBeT nate B kbk.
3. HaifTi aKTHBHOCTb PaHOAKTHBHOIO H30TOIA HATPHS >'Na, Macca KOTOporo paBHa 18 Mkr, a nepuon
nosypacnana 11 yacos. OtBer gare B CH.
4. AKTHBHOCTb HEKOTOPOTO PajHOM30TONA yMeHbHIaeTcs B 9 pa3 3a 19 cyrok. Haiitu ero mepuon
nonypacnana (B CyTKax).
5. Halitd BO3pacT IpeBHHX AEPEBSHHBIX IPEIMETOB, €CIH YIeNbHAas aKTHBHOCTH H30TOINA YIiepoaa
C-14 y mux coctapiger 1/8 ynenbHOH aKTHBHOCTH 9TOrO K€ H30TONA B TOJBKO YTO CPYOJICHHBIX
nepesbsix. [lepuon nonypacnana C-14 pasen 5865 rner.
6. IloxouBieecs AApo PaJMOAKTHBHOIO IeMeHTa (MaccoBoe 4uciio 172) MCIYCTHIIO O-4acTHILY C
KHHETHYeCKOM sHeprued 5 MaB. Kakyio momo nosnHo# snepruu, ocBoboxaaeMoit B 3TOM mpoiecce,
COCTaBJIS€T SHEPIUs OTAAUH JIOUEPHETO Aapa?
7. CBOOOOHO TOKOHWBINEECS SIIPO HPHAHS Pl ¢ sHeprueft Bo3OyxaeHus 106 k3B mnepeuwio B
OCHOBHO€ COCTOSHHME, MCILyCTHB Y-KBaHT. BRIUMCIHTL OTHOCHTENIbHOE M3MEHEHHE DHEPTHH Y-KBaHTA,
BO3HHKAIOLIIee B pe3yJbTare OTAauH spa.

3.4. Cuucok saboparopHbIx pador:

1) KunemaTmka paBHOyCKOPEHHOTI'O BpaIlleHHS

2) JluHamuka mastHuka Obepbeka

3) Hzyuenme pacnpenenenus Makcpemia

4) Wsydenue pacupenernenus bosibumana

5) Hzydenme TepMOIMHAMHYECKUX MTPOIECCOR

6) H3yuyeHue cBOHCTB AMANEKTPHKOB B MOJIE TUIOCKOI0 KOHACHCATOPA
7) OnpeneneHue OTHOCHTEIBHONU JHAIEKTPHIECKOH TPOHUIAEMOCTH TBEPIBIX AUIJIEKTPUKOB
8) H3aMmepeHHEe yIeNbHOTO 3JICKTPHYECKOTO COIPOTHBIICHHS METAJIJIOB
9) H3ydeHune MarHMTHOTO MO KPYTOBOIO TOKa

10) Onpenenenue yAeapHOr0 3apsijia JIEKTPOHa METO0M MarHeTpoHa
11) Uzyyenne 3aTyxarolyx 3JeKTPOMAarHUTHBIX KoJieOaHuH

12) MizyyeHue BBIHYKIEHHBIX 3JEKTPOMArHUTHBIX KOeOaHuH
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13) Crioxkenne B3aHMHO NEPNEHIUKYASPHBIX KONeOaHuiA. Ourypset Jluccaxy
14) Usyuenue unrepdepenunn naseproro manyuenns. Onprr IOnra
15) Wsyuenne mudpakuuu csera. (Jludpakuuonunas pemerka)
16) M3yuenne 3aBHCHMOCTH YHEPIeTHYECKOH CBETHMOCTH CEPOro Teia OT TEMIIEPATYPhI
17) Baewnnit horosddexr. Usyuenne sakona Cronerosa i nposepka tbopmye! DitHinTeitna
18) Tynnenbublit 3G ekt B BBIPOKIEHHOM P-N — IIEPEXOLE
19) Buyrpennuit porosdpexr.
20) Onipeniesienye MMPHHBI 3aIPEIEHHOH 30HEI HOMYIPOBOIHHKA 110 TeMIepaTypHoi
3aBUCHMOCTH 00paTHOrO TOKa JHOJIA.
3.5.TembI I caMocCTOATEILHOI PaboThI:

. Kunemaruxa.

. JIHHaM#Ka [MoCTYNaTeILHOrO JBHKCHUS.
. JlnHamMHKa BpallaTeIbHOro IBHKEHHS.

. Monexynsipuas ¢usuxa.

. Knmaccuueckue crarucruxu.

. Tepmoaunamuxka.

. DNeKTpoCTaTHKa.

. [locrosHusIH TOK.

. MarauTHOE nosie B Bakyyme.

10. MaruuTtHoe 1oJie B BelecTse.

11. ¥YpaBuenus Maxkcsea.

12. Konebanus.

13. Bosnsl.

14. BonHoBas ontHka.

15. AtomHas pusuka.

16. Kanrosas MexaHuka.

17. KBaHTOBEIE CTATUCTHKH.

18. PainoakTHBHOCTH. DNleMEHTapHbIC YaCTHIbL

O G0N BN =

3.6. Criicox BONMPOCOB U151 5K3aMeHa B IePBOM cemecrpe:

Kunemaruka. HopMmasisnoe u Tanrenimainaoe YCKOpeHHe.

Kunnemarnka BpaiarensHoro aerkerns. CBssb MEX1y YIJIOBBIMH H JIMHEHHBIMH yCKOPEHUAMHU.,
Hunamuxka. 3akons HetotoHna.

JIBmxeHHe CHCTEMbBI MaTepUATBHBIX TOYEK.

OCHOBHOE ypaBHEHHE JHHAMHKH IOCTYHATELHOTO IBHIKEHHS [IPOU3BOJILHOH CHCTEMBI TEJl.
Cunel B Mexanuke.

Kunetudeckas sueprus.

Pabora u MomHoCTS.

I A

9. KoHcepBaTuBHBIE CHITHI.

10. ToTeHMaNbHAs SHEPIHSL.

11. Cease Mexly roTeHUMATBHOM 3HEprie 1 CUITON.

12. OcHOBHOE ypaBHeHUE IMHAMUKH BPAILATEIHHOTO JABUKEHHS OTHOCHTEBHO HETOABHKHON
TOYKH.

13. YpaBuenue IMHaMHKHI Bpamare sHOro ABHKEHHS OTHOCHTETBHO HETIOABHIKHON OCH.

14. MomeHT unepuy.

15. KuneTnyeckas sHeprus BpalLiafoLIerocs Tela.
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PaboTa BHENIHMX CHJI IIPH BPAIlICHHH TBEPAOIO Tea.

3aKoH COXpaHCHH MeXaHHYECKOH SHEPTHH.

Vitap aGCOoNIOTHO YIPYTHX U HEYTIPYTHX TEI C TOYKH 3PEHHS 3aKOHOB COXPaHCHHS.
3aKoH COXpaHEHHUSI MOMEHTA UMITYJIbCa.

Heunnepuunaibubie cucteMbl 0TcuéTa. CHiibl HHEPIHH.

Lenrpobexnas cHjla HHEPIHH.

Cuna Kopuonuca.

[IpuHIMT OTHOCHTENBHOCTH L aues.

PesstuBucTekas mexanuka. [Tpeobpazosanus Jlopenna.

Crnenctsus u3 npeobpazopanuit Jloperna. OMHOBPEMEHHOCTh COOBITHI B Pa3HBIX CHCTEMAX
orcuéra.

CnenctBus u3 npeoOpasosanuit Jloperia. [yinHa Tea B pa3HbIX CHCTEMAaxX OTCYETA.
CrenctBus 13 peobpasosanuii Jloperua. JUHTETBHOCTS COOBITHI B Pa3HBIX CHCTEMax OTCHETa.
PenstuBucTckas kueMaruka. CrioxeHue CKOPOCTEH.

PensituBHCTCKAA JUHAMHKA.

PeATHBHCTCKOE BBIPAXKEHHUE JUISE JHEPIHH.

B3auMOCBSI3b MAcChl U DHEPTHH.

TTonstre 06 ob1el TEOPHH OTHOCHTEIBHOCTH.

VYpaBHEHHE COCTOSHHS HeAIBHOTO ra3a (YpapHenue Menneneesa-Knaneiposa).
Jasnenre. OCHOBHOE YpaBHEHHE MOJIEKYILIPHO-KHHETHYECKON TEOPHH.
Temmneparypa.

Buytpennss sueprus. Temtora u pabora. Ilepsoe Havano TepMOIMHAMUKH.
CxopocTa ra3oBbeIX Mosexyt. Onsit IlItepHa.

Pacnpenenenue MoJeKyI rasa rmo ckopoctsiM. @yHkuus pacupesesienus Makcsemna.
Hau6onee BeposTHAas, Cpe/IHss KBaJpaTHIHAs U CPeHAA apHPMeTHIECKast CKOPOCTH MOJIEKYII
rasa.

Pacrnipenenenne MakcBesuia 10 3SHAYEHUAM KHHETHYSCKON SHEPTHH.

®opmyna MakcBeuta Ui OTHOCUTETIBHBIX CKOPOCTEH.

Bapomerpuueckas Gpopmyia.

Pacnpenenenue bonsumMana.

TennoémrocTs raza. ®opmyna Matepa.

H3oxopuyeckuil npouecc.

N3obapuyeckuii npouecc.

M3oTepmuueckuii pouecc.

AnmabaTuueckuil nporecc.

[omaTpornuyeckue NpoLeCChL.

O6parumsrit nux Kapno.

Heobparumeri nuxi Kapao.

OHTPOIHS.

MsmeHeHue 3HTPOMMH IIPH 00PAaTUMBIX B HEOOPATHMBIX MPOLECCaX.

Bropoe Hayasio TepMOJAMHAMUKH.

Cpobojnas u cBsi3aHHast sHeprus. QUIHYECKHUH CMBICIT DHTPOITHH.
CraTHCTHYECKUH CMBICT JHTPOITHH.

Tperbe Ha4ya0 TEPMOIHHAMUKH.

Peansnbie ra3sl. Ypasaenue Ban-nep-Baansca.
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QazoBbie NIPEeBpaIICHHUS.

DNeKTpUYecKuit 3aps]. 3aKOH COXPAHEHHUS JEKTPHUECKOTO 3apsijia.

Bzaumone#cTBHE IMEKTPHISCKUX 3apsioB B Bakyyme. 3akon Kynona.

dnexTpudeckoe mose. Hanpsok€HHOCTE snekTpryeckoro nojis. CHIIOBbIE JTHHUH.
TIpHHIMIT CYTIEPITO3UIIUH FTEKTPHUECKHX TT0JIEH.

[Tone nunosns.

Teopema Octporpanckoro-I"aycca 11s BeKTOpa HAIPSHKEHHOCTH IEKTPHYECKOTO TIOIIS.
IToste 6eckoHEUHOH OMHOPOIHO 3aPHKEHHOM MIOCKOCTH,

ITone nByX paBHOMEPHO 3apsDKEHHBIX IIOCKOCTEM.

[ToHneMOTOpHBIE CHJTBL.

ITone 6eckoHEYHOTO 3apPsHKEHHOTO HITHHIPA.

[osne chepuueckoit mpoBoOJISINEH TOBEPXHOCTH.

[one 00BEMHO-3apsHKEHHOTO HIapa.

Jupdepennnansuas popma Teopemst Iaycea.

ITorennuan. Pabora chit aiexTpocTarnyeckoro mosms.

DHeprus B3aHMO/IEHCTBHS CHCTEMBI 3apAJIOB.

CBa3p MeXIy HaNpsHKEHHOCTRIO BJIEKTPOCTATHYECKOTO OIS ¥ TOTEHI[HAJIOM.
Pa3HOCTh MOTEHIMANOB MEXIY TOUKAMH 110711, 00Pa30BaHHOI0 GECKOHEYHOMN 3apsKeHH O
IUIOCKOCTEIO.

Pa3HOCTE MOTEHIHATIOB MEXKIY TOUKAMH OIS, 00PA30BAHHOTO IBYMS 0€CKOHEUHBIMH
3apsKEHHBIMHU TUIOCKOCTSIMH.

Pa3sHOCTh IIOTEHLMATIOB MEXKJLY TOUKAMH HOJIsL, 00pa30BaHHOr0 6eCKOHEUHBIM 3apsKeHHBIM
JUTHHHBIM IUTHHIPOM.

PasHOCTH NOTEHLMAIOB MKy TOYKAMH IOJIs1, 00Pa30BaHHOTO 3apsSKEHHOI MyCTOTEN0MH cdhepoil.
PasHocTh noTeHIManoB MexK 1y TOUKaMH 11011 BHYTPH 00BEMHO-3apsSHKEHHOTO IHapa.
Lupxynsiusa BEKTOpa HAPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIA.

[onsapuzarus AHSIEKTPHKOB.

CerHeTodIeKTPUKH.

Bekrop snexkTpuyueckoro cMeIneHus (AMeKTpudecKas HHIYKIHs ).

[ToTok BeKTOpa 3MEKTPUUECKOTO CMEIECHHS.

Wsmenenne sextopos E i D Ha rpanune pasjena 1ByX JH3JIEKTPHKOB.
Pacnpenenenue sneKTpHUYECcKUX 3apsAI0B Ha IIPOBOJHUKE.

Hanpsox€HHOCTB 1onst BOIN3H MOBEPXHOCTH 3apSHXKEHHOTO MPOBOIHHKA.

CBOHCTBO 3aMKHYTOH NPOBOAAIIEH 000I0YKH.

DNeKTpOEMKOCTD.

Konpgencaropsl. CoeanHeHHe KOH/IEHCATOPOB.

DHEPIud 3apsDKEHHOT0 MPOBOAHHKA.

OHeprus 3apsXKeHHOT0 KOHJICHCATOpa.

DHeprust AMEeKTPHYECKOTO OIS,

IocTosHHBIA MEKTPUYECKHH TOK. DIeKTpruecKuil ToK. IT10THOCTE TOKA.

YpaBHeHHE HENPEPHIBHOCTH.

DIEKTPOBHIKYINAS CHIIA.

O600mEnHEI 3aK0oH OMa JUTA HEOHOPOIHOTO YYaCTKa LENH.

Passerpiénnnle nenw. IIpasuia Kupxroda.

100.  Mommocts Toka. 3akon Dxoyns-Jlenna.

CornacoBaHa Ha noprtane Ne 6344



23

Craryyeckoe MarHUTHOE I10JI€ B BaKyyMe. BeKTOp MarHHTHON MH/TyKITHH.
101. 3akon buo-Carapa-Jlannaca.
MarsuTHoe 110J1e IpsSMOro ToKa.
MarauTHoe 1oie KpyroBoro Toka.
MarsuTHOe 10Jie ABHXKYIIErocs 3apsja.
Ammnepa. Cunia, eHCTBYIOIAS Ha IPOBOJTHUK C TOKOM B MAarHMTHOM I10JI€.
KoHTYp ¢ TOKOM B MAarHHTHOM TI0JI€.
Cuna Jlopenia.
JIBroKeHHE 3apsHKEHHON YaCTHIIBI B OJIHOPOJJTHOM MarHUTHOM IIOJIE.
Dddekt Xosna.
[{upkynsiimst BeKTOpa MarHHTHOM HHIYKIIHH.
MarsuTHoe 1oJie CoJIeHOU/1a.
MaruuTtHoe mose Topousa.
. Pabota 110 nepemMeineHuo NpoOBOAHHKA H KOHTYpa C TOKOM B MarHUTHOM I10JI€.
. MaruuTHOe rose B BelecTBe. HaMarHu4eHHOCTh U HANPSHKEHHOCTh MArHUTHOTO TIOJISL.

el AR e

— ek ek N
b b OO

. MaruuTHbIE MOMEHTBI 3JIEKTPOHOB H aTOMOB.
. JImaMarHeTHusM.

. [TapamaruneTusm.

. CBOHCTBO eppOMarHUTHEIX MATEPHATIOB.

ek ek ket
N N W

. Marautomexanndeckuii ¢ dexr.

. Ipupona cnonTanHO# HAMarHHYEHHOCTH (PEPPOMArHETHKOB.

. Ilpenomnenne Bektopor E u H Ha rpanuiie pasgena IByX OXHOPOJHBIX MArHETHKOB.
. SIBiTeHne BIEKTPOMArHUTHOH HHIIYKITHH.

. DNeKTpoABHKYIas cuia (3.1.C.) HHIAYKIHH.

. Ipupona sBieHNs 3JEKTPOMArHUTHOW HHIYKITHH.

. Buxpessie Toku (Toxu ®Oyko).

[SS 2N NS I OO R e R
W N = O O o ]

. SIBneHne cCaMOUHAYKIIHH.

o
o

. BauMHas unykuus.
. OHeprus MarHUTHOTO IOJIA.
. Buxpesoe anextpuyeckoe nosie.

[ NS I NS
~1 O W

. Tox cmelneHus.
. YpaBHeHust Makcgesia.
. CkopocTh pactpocTpaHeHHs ITEKTPOMArHUTHOTO TTOJIS.

LN N
O o

. PenatuBucTckas TpakToBKa MarHUTHBIX SIBJICHUI.
. l'apMoHuyeckue konebaHus ¥ X XapaKTepUCTHKH.
. OcHOBHOE ypaBHEHHE JJMHAMHKY FapMOHHYECKHX Konebanuil. ['apMOHMYECKHHA OCLMIIIATOP.

[SSTRRUS B VS
W N =

. Maremaruueckuii MasiTHHK.

99}
N

. Pu3nYecKUl MasTHHK.

. IIpyUHHBIH MasiTHUK.

. IlpencraBnenue konebGaHui MOCPEACTBOM BEKTOPHBIX JiHarpamMM (METO BEKTOPHBIX
Jarpamm).

37. CnoxeHue rapMOHHYECKHX KojIeOaHHi HarnpaBAeHHBIX BJIOJIb OIHOH NpsIMOH.

L) LI
SN Ln

38. buenus.
39. CroxkeHne B3auMHO IIEePIEHANKYIIPHBIX KoneOanuit. duryps! Jluccaxy.
40. CobomHble 3aTyXaOUME MEXaHHIECKHE KOeOaHus.
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41. XapaKTepHCTHKH 3aTyXarOMHX KoJleOanuii.
42. BeIHY)XIeHHbIC MEXaHHYECKHE KOaeOaHus.
43. Dnexrpuyeckue konebauns. KBasucraumonapapie TOKH.
44. CpoOomHbIe 2IEKTPOMArHHTHBIE KONMeGAHUS B KOHTYpe €3 aKTHBHOTO COIIPOTUBIICHHS.
45. Cpoboanble 3aTyXaIOMHUE NIEKTPHYECKUE KOIEOAHUS B KOHTYPE.
46. BEIHY)X/ICHHBIC MEKTPUUECKHE KojleOaHHs.
47. PacripocTpaHeHHUe BOJIH B YIPYToH cpene.
48. YpaBHEHHsI IUIOCKOH H C(hepHUECKO BOJH.
49. I'pymnimoBast CKOpoCTb.
50. Hanoxenue (unrepdepeniins) on. CTogune BOHEL
51. DHeprus yupyroit BOJHEL
52. Dddexr Jlonnepa Juis 3ByKOBBIX BOJIH.
53. BonHoBoe ypaBHeHHE.
54. DneKTpoOMarHUTHEIE BOJIHBL.
55. Onrruueckuii apdexr Homnepa.
56. DHeprus 3JeKTPOMArHUTHOH BOJIHBIL.
57. IHTEHCHBHOCTD NIEKTPOMArHUTHOM BOIHBI.
58. OTpaxkeHHe U NPEIOMICHHE MEKTPOMArHHTHBIX BOJIH OT IPAHHIILI PA3IENa JBYX OXHOPOIHBIX
JUDIIEKTPHKOB.
3.7. Cucok BOnPoOCoOB Uit DK3aMeHA BO BTOPOM ceMecTpe:

1. Unrepdepenuus cera.

2llIupuna nonoc uETEpdHEPEHIHH.

3KorepenTHOCTS.

59. 4Meron IOnra.

60. U5HTepdepenins IpH OTpaKeHHH NPH OTPAKEHHH OT TOHKOH NPO3PAYHON ILIACTHHKH.

61. Un6Tepdepennus oT MIACTHHKH NepeMeHHOH TOMIMHBI (KIHHA).

62. Kosbna Hetotona.

63. MHorosyueBas MHTEpEPEHIHS.

64. llpumenenue narepdepennn. Unrepbepomerpsr. [IpoceeTieHne onTHKH.
NurepdepeHnroHHbIe 3epKalia ¥ (UIIBTPBI.

65. ndpaxuus ceera. Hpuniun [oiirenca-Openens.

66. Meron 30n Openens. 30HHad TaCTHHKA.

67. Tpaduieckoe BoMUCIEHHE PE3YNBTHPYIOLICH aMILTHTYBI (METOM BEKTOPHBIX THAIPAMM HITH
cnupans Openens).

68. ludpaxius Ha KPYIIIOM OTBEPCTHH U HEMPO3PAYHOM JIHCKE.

69. Tudpakuus B mapaebHbIX Jydax (nudpaxnus Opayrrodepa).

70. Nudpaxuus oT meny.

71. JJudpaxumonnas pemérka.

72. CnextpanpHoe pazioxkeHue. Pazpemanoinas crioco6HOCTs PEIETKH.

73. ludpakums Ha NPOCTPAHCTBEHHBIX peléTkax. JIHdpaKiis peHTreHOBCKHX JIVUeit.

74. T'onorpadmus.

75. ECTECTBEHHBIH H MOJISPH30BAHHBIN CBET.

76. Ioysipusanus OpH OTPaXEHHH | IpeJioMyieHud. 3akon Bproctepa.

77. Honapusanus Ipu ABONHOM JIy4enpesIOMICHUH.

78. 3akoH Martoca.
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19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
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. UuTepdepeHnys noaspu3oBaHHbIX BOJH.

. UckyccrBennoe jBoiiHOE TydenpesioMmiieHne (McKyccTBeHHas anuzoTponus). Dddext Keppa.
. Bpaienue mockocTd nosspu3anuu.

. Jlucnepcus ceera.

. DnemeHTapHas (KJaccHdeckast) TEOpHs AHCIEPCHH.

. Ilornomenue caera.

. Paccesinme crera.

. M3nygenue Basuosa-Uepenkona.

Teroroe uzayueHue. 3akon Kupxroda.

3akon Credana-bonbiMana. 3akoH cMmelieHus Buna.
dopmyna [Tnanka.

BuemHu#t ¢potordpdexr.

dotonsl Omeir bore (MeTon coBnasieHuit).

Oddexr KomnrTona.

TopMo3HOE pEeHTreHOBCKOE H3TyUEHHE.
XapakTepUCTHYECKOE PEHTICHOBCKOE H3TydCHHE.
JlaBnenue cpera.

3akOHOMEPHOCTH B aTOMHBIX crekTpax dopmyia bansMepa.

. [lpuHImn HeornpeaenéHHOCTH.

. KBaHTOBBIH rapMOHUYECKHH OCHHILIATOP.

. ITpoxoxieHne 4acTUIBI Yepe3 MOTeHIHAIBHBIH Oaphep.

. Ipuauun [aymm.

. llupuHa criekTpadbHBIX JTMHUNA. TOHKas CTPYKTypa ClIeKTpaJIbHbIX JIHHUI.

. Oddext 3eemana.

. MonexynapHble CIIEKTpPBL.

. Bemyxnensaoe usinydenue. Jlazepst.

. TepmoaunaMuyecKuii crocod OMUCaHUs KOIEKTUBA YacTHIl. XHUMHYECKHH IIOTEHIIHAT.

CrarucTiueckuit crioco6 OMUCaHMsl KOJUIEKTUBA YaCTHIL.

HeBbiposkieHHBIE ¥ BBIPOXKICHHbIE KOJICKTUBBI.

OyHKUHS pacpenesieHus.

[InOTHOCTE COCTOSHUI.

HeBbIpoXK/IEHHOCTH HEAILHOTO I'a3a U BBIPOXKIEHHOCTE JJIEKTPOHOB B METaJLJIE.

DyHKIMA paclpeelieHus U HeBBIPOKIeHHOTO raza. Pyskius pacnpenenenus Makcsesuia-
bonbumana.

DyHKIUSA pacripe/ielieH s U BEIPOXKIEHHOTO ra3a (pepMHOHOB. DYHKIMS paclipe/ie/IeHUs
depmu-/lupaka.

Brusiaue TeMrieparypsl Ha pacnpenenesne ®epmu-Jlupaka.

Oyukuua pacnpeaeneHus bosze-Dinmreina.

OcHoBHBIE BUIBI TBEPABIX TE.

Buasr MeXXaTOMHBIX CBS3€H B TBEPABIX TelaX.

[Tonsrre 0 TEOPUH KPUCTALTNICCKON PEIETKH.

JledbekTs! B KpUcTaLIax.

[TossTHE O HOPMAIBHBIX KOJIeOaHHsIX KPHCTAJUTHYECKOH peruéTky. CrieKTp HOpMalbHBIX

Kojiedanuii.
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36.
37.

38.

39.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55

61

64

67.
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Xapakrepucriueckasi temieparypa Jlebas.

DOHOHEL

TennoéMrocTh JIMINEKTPHKOB (Teopus Jlebas).

TennoéMKoCTh 2JeKTPOHHOIO raza (TemI0EMKOCTh METAIUIOB).

TeruoBoe pacuipenue TBEPABIX TeJl.

TermonpoBogHOCTE PeIETKH (IUAIEKTPUKOB). TerIonpoBOIHOCTh METAIUIOB. 3aKOH
Bunemana-®panna.

Paciniersienne sHepreTHYECKHX YPOBHEH ¥ BOSHHKHOBEHUE 30H IpH 00pa3zoBaHUuU
KPHUCTAUIHYECKOH peInéTKH.

Henenne TBEPABIX TeJl HA METALIBL, [TOJYIPOBOJHUKH M H30IATOPBI ¢ TOUKH 3PEHHS 30HHOM
TEOpHH.

JInHaMuKa 21eKTPOHOB B KpUCTAUTHYecKoH peméTke. Db dekTuBHAL Macca MIEKTPOHA.
DNEKTPOIPOBOJHOCTH METAIIIOB.

CaepxnposoaumMocts. OCHOBHBIE CBOHCTBA CBEPXIIPOBOIHHKOB.

Ipupona ceepxnpoBogumocTH. OcHOBHBIE NOToKeHus Teopun BKIILL

Oddexrs! [xozedcona.

CoOcTBEeHHAs POBOAHMOCTD TOJYIIPOBOJIHHKOB.

[TprMecHas mpoBOIUMOCTH MOTYTIPOBOIHHKOB.

Q®otonpoBoaUMOCTh (BHYTpeHHUH doTodddexT).

Pabota BeIXoza 31eKTPOHOB. TepMOANEKTPOHHAS SMHCCHS.

KoHTakTHast pa3sHOCTE MOTEHITHAJIOB.

TepMosneKTpuYecKHe SABICHHUA.

Pp-n-1epexol.

TynHensHBIA quOM (TOT DCaKH).

Atomuoe sapo. CoctaB sjpa. XapakTepUCTHKH atoMHOTO sapa.Pasmepsl. CiiuH sapa.
Macca u sHeprus cBs3u sjep.

. Monenn atoMHoro sjipa.
56.
57.
58.
59.
60.

SlnepHBIE CHUITBL

PannoakTuBHOCTb. 3aKOH PajHMOAKTHBHOTO pacraia. AKTHBHOCTb.
a-pacraf sep.

p-pacnan sinep.

y-pacmaJ siiep.

. SlnepHble peakiuy.
62.
63.
. TepmosinepHble peakinu Ha 3BE3/1aX.
65.
66.

Henenue snep.
TepmosiiepHbIe peakiiy.

DiteMeHTapHbIe YacTHUBL. CBOHCTBA H THITBI 3ICMEHTAPHBIX YACTHIL.
XapaKTepHUCTUKH B3aUMOJEHCTBUH 3IeMEHTAPHBIX YaCTUIL (TPABHTAIHOHHOE,
3MEeKTPOMArHUTHOE, CHIIbHOE, c1aboe).

KBapkoBas Moenb CTpOeHHS aJIpoHOB.

4 MeTtoanmvuecKkne MaTepHaIbI

Cornacuo nyHkty 12.1 pabodelt nmporpaMMBe.

1. OcHoBHana nuteparypa:
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1. Casenbes U.B. Kypc obuieit dbusuku: yuebHoe nocobue ana srysos: B 3 1. — 7-e usa., crepeotun. —
CN6.: Nawb, 2007.

T. 1: Mexanuka. MonekynapHas ¢dusuka. — 432 ¢. (B 6ubnmorteke — 155 3K3.).
T. 2: 3neKTpHU4ecTBO U MarHeTnam. BonHbl. OnTUKa. — 496 c. (B 6ubnuorere — 148 3x3.).

T. 3: KsanToBas ontuka. ATomHas ¢usnka. dusmka TBEpacro tena. PU3MKAa aTOMHOrC Aapa u
31eMEHTapHbIX YacTul, — 317 c. (B 6ubanotere — 151 3k3.).

2. CusyxuH [1.B. O6wmi kypc dusmku: yuebHoe nocobue ana By308 B 5 1. — M.: dusmarant, 2005-2006.
T. 1: MexaHuka. — 5-e u3g,, crepeotun. — M.: ®usmarnut, 2006. — 560 c. {B 6ubnuoTeke — 101 3K3.).

T. 2: TepMmognHamMmuKka 1 MONexkynApHan Pusmka. — 5-e usg., ucnp. — M.: dusmataur, 2006. — 543 ¢. (B
6ubnunotexe — 100 3k3.).

T. 3: dnexTpu4ecTso. — 5-e usga., crepeotun. — M.: dusmarauT, 2006. — 654 ¢. (B 6ubnnoteke — 100
3K3.).

T. 4: OnTuka. — 3-e n3g,, ctepeotun. — M.: ®uamataur, 2005. - 791 c. (B 6ubnuotere — 101 3k3.).

T. 5: AtomHaa u afgepHaa ¢usnka. —3-e u3a., crepeotun. —M.: dusmarnut, 2006. ~ 782¢. (B
6ubnunorteke — 100 3K3.).

3. 3ucman A, Togec O.M. Kypc o6wweit pusnku. B 3-x TT. [IneKTpoHHbIA pecypc] — CM6.: MaHs, 2007.

T. 1: MexaHuKka. MonekynapHan ¢pusunka. KonebaHua u BonHbl. — 7-e u3g, — 352 c. Pexxum gocryna on-
line c komnblotepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=505.

T.2: DJnekrpuuyectso W marHetMam. - 7-e wu3g. —352c. Pexum poctyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=151 ¢ komnbiotepos TYCYP.

T. 3: OnTuKa. PU3KKa aTOMOB 1 MosieKyn. DU3MKa aTOMHOTO AAPA M MUKPOYACTUL, — 6-e u3a,. — 512 ¢,
Pexum aocryna on-line c KOMNbIOTEpOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

2. flononHnresnibHaA AuTeparypa:

1. Casenves WN.B. C60pHMK BONpoCcOB M 3aad no obuiei dusuke. [DnekTpoHHbIA pecypc] — 5-e uza.,
cTepeoTun. -Cné.: JlaHb, 2016. - 292 c. Pexum [ocTtyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pi1_id=71766 c komnbiotepos TYCYP.

2. Wpopos W.E. MexaHuka. OCHOBHbie 3aKOHBIL. — 8- u3A., cTepeotun. —M.. BMHOM. flabopatopus
3HaHuK, 2006. — 309 ¢. (B 6ubnunoteke — 99 9K3.).

3. Wpopos WU.E. ®uamka makpocuctem. OCHOBHbiE 3aKOHbl. — 3-e u3d., crepeotun. —M.: BUHOM.
Nabopatopua 3Hanui, 2006. — 207 c. (B bubnuoteke — 50 3K3.).

4. Upopos W.E. 3nektpomarHetnam. OCHOBHbIE 3aKOHbI: YuebHoe nocobue ana Bysos. — 5-e m3n. — M.:
BUHOM. NabopaTtopus 3Hauui, 2006. — 319 c. (B 6ubanoTtere — 101 3k3.).

5. Upopoe W.E. BonHosbie npoueccbl. OCHOBHbIE 3aKOHbLI: yuyebHoe nocobue. — 3-e usa. — M.: BUHOM.
Nabopatopus 3HaHui, 2006. — 263 c. {B 6ubnuoreke - 100 3k3.).
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6. Upopnos W.E. KBaHToBan ¢pu3amka. OCHOBHbIE 3aKOHb!: YuebHoe nocobue ans By3os. — 2-e u3g., gon. — M.:
EUHOM. NlabopaTtopus 3Hauui, 2004, — 256 ¢. (B 6ubnnotexe — 100 3K3.).

7. Upopos WU.E. 3apaun no obuien dusuke: YuebHoe nocobue gns By3os. — 7-e uspg,., crepeotun. — M.:
BUHOM. Nabopatopua 3HaHui, 2007. — 431 c. (B 6ubnuoTeke — 436 3K3.).

8. Yeptos A.l,, Bopobbés A.A. 3apauHuK no usuke: YuebHoe nocobue ana sTy3os. — 8-e usga., nepepab. u
non.— M.: duamarnut, 2007. — 640 c. (B 6ubnmoTere — 99 3Kk3.).

9. BonbkeHwTeiH B.C. C6opHUK 3aga4 no obilieMy Kypcy dusmku: YuebHoe nocobue gnisn BTy30B. — 12-e
usg,., ucrp. — M.: Hayka, 1990. — 396 c. (B 6ubnnoTeke — 148 3k3.).

10. Kosbipes A. B. Kypc nekuuit no dusmke: YuebHuk, — Tomck: TYCYP, 2007. — 421 ¢. {B 6ubnuoreke — 697

3K3.).

11. KanawmHurkos H.M., KoxkesHukos H.M. ®usura. UHTepHeT-TecTuposaHue 6a30BbIX 3HAHWA. [INEKTPOHHBIM
pecypc] -1-e u3g, —-CnéG.: NaHb, 2008. ~160c. Pexxnm aoctyna on-line:
http://e.lanbook.com/books/element.php?pil cid=25&pll id=172 ¢ KomnbioTepos TYCYP.

12. Nososckuii B.H. Kypc ¢usukn. B 2-x TT. [InekTpoHHbIA pecypc] — 6-e u3g., ucnp. u gon. — CMN6.: MaHsb,
2009.

T. 1: dusnueckue OCHOBbI MEXAHWUKMW. DNEKTPUUECTBO U marHeTusm. Pusmnka konebaHuit U BOAH. —
576 c. Pexnm focryna on-line C KOMMNbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=236.

T. 2: KeantoBasa ¢usuka. Cratuctuyeckaa ¢usvKa M TepmoauHamuka. CoBpemeHHas ¢usndeckan
KapTuHa mupa. - 608 c. Pexxum gocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=239 ¢ komnbiotepos TYCYP.

13. Casenbes 1.B. Kypc 06wei pusunku. B 3-x TT. [DnekTporHbIi pecypc] — CMN6.: Nawb, 2011.

T. 1: MexaHuka. MonekynapHas ¢usmka. — 11-e usg., crepeotun. — CN6.: laHb, 2011, — 432 c. Pexxum
Aoctyna on-line C KOMNbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2038.

T. 2: JnexkTpMUYECTBO U marHeTUsm. Bosidbl. OnTuKa. — 11-e u3g., crepeotun. —CN6.: Nanb, 2011, -
496 c. Pexxum focryna on-line c KOMMNbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2039.

T. 3: KsaHToBana ontuxa. AtomHas ¢usmka. ®usuka TBEpaoro Tena. Pu3nka aromHOro agpa wu
IneMeHTapHbIxX yactul. — 10-e usg., crtepeotun. — CM6.: Jlaws, 2011, — 320 c. Pexum agocryna on-line
c komnbloTepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 _id=2040.

14. ®puw C.2,, Tumopesa A.B. Kypc obweit dusnkn. B 3-x TT. [InekTporHbIl pecypc] — CM6.: Naub, 2009.

T. 1: dusuyeckme OCHOBBI MeXaHWKKU. MonekynapHasa ¢usuka. Konebauua v BonHbl. —13-e u3g,,
cTepeoTun. - Cne.: NaHs, 2009. - 480 c. Perxunm pocryna on-line:
http://e.lanbook.com/books/element.php?pil cid=25&pll id=416 c komnbiotepos TYCYP.

T. 2: 3neKTpUYeCKne u aeKTpomarHeTuieckue asneHua, — 12-e usg,., crepeorun. — CM6.: flanb, 2009.
- 528 c. Pexxum pocrtyna on-line: http://e.lanbook.com/books/element.php?pll cid=25&pll id=418
¢ Komnbiotepos TYCYP.
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T. 3: OnTuka. ATomHas ¢usuxa. — 10-e usg., crepeornn. — CMN6.: flanb, 2009. — 656 c. Pexum gocryna
on-line ¢ komnbtoTepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=419.

12.3. YuebHo-meTogmuueckue nocobua u nporpammuoe obecnevenue

1. YuebHo-memoduueckue nocobus 0Ona npaxkmuuyeckux 3avamuill u camocmoamensHoil pabomei
[BneKkTpoHHbIi pecypc]:

2.1. Yyxkos HO.N. Pabota U sHeprus. 3aKOHbl COXpaHeHUs B MexaHuKe: COOpPHUK 3agay ana
npakTudecknx 3aHatui. —Tomck: TYCYP, 2010. — 24 c. Pexum gocryna cBoBOAHbIN IR CKaYUBAHUA:
http://edu.tusur.ru/training/publications/1100.

2.2. NaunH A.B., MarasuHHukos A.J1., TposaHd J1.A. MonekynsapHaa ¢wm3svka: COOpPHUK TECTOBbIX
BOMPOCOB /18 CAMOCTOATENbHOW paboTbl U ANA NPAKTUYECKUX 3aHATUI. — 2009. 30 c. Pexum aocryna
csoboaHbIM ANa ckaunBaHua: http://edu.tusur.ru/training/publications/1234.

2.3. Nauvn A.B., Mara3unuukos A.J1.,, Opnosckasa /1.B. TepmoguHamuka. Yacte 1. CHopHuK
TECTOBbIX BOMPOCOB ANR CAMOCTOATENLHOM paboThi U ANA NPaKTUYECKUX 3aHATHIA. — 2009. 43 c. Pexum
[octyna cBobogHbIn gns ckaunBanua: http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A.N., flaunn A.B., MarasuHHukos AJ1. TepmoamHammka. Yactb 2: CEOPHUK TECTOBbLIX
BOMPOCOB /1A CAMOCTOATENbHON PaboTbl M ANA NPaKTUYECKUX 3aHATUA. — 2010. 22 c. Pexum gocryna
cBob0aHbIA f1A cCKaunsanua: http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii 0.A. BonHoBas onTtuka: MeTtoauueckoe nocobue. C60pHUK TeCTOBbIX BOMNPOCOB.
—-2009. 24 c. Pexxnm aocryna cB0o6OAHbLINA ans CKaunBaHuA:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxkos HO.[1. dnemeHTbl aTOMHON GU3MKM U KBAHTOBOW MexaHUKU: YueBHO-meTofuueckoe
nocobue. C60pHUK TECTOBBLIX BONPOCOB. — TOMCK: TYCYP, 2011. — 68 c. Pexxum poctyna csobogHblil ans
cKauuBaHma: http://edu.tusur.ru/training/publications/1104.

2. YyebHo-memoduyeckue nocobus dna ebinonHerus nabopamopHeix pabom [IneKTpoHHbIN pecypc):

3.1. bypposnumt B.A., Tpoan J1.A. iInHamuKa maaTHUKa Obepbeka: MeToguUueckne yKasaHua K
nabopatopHo  pabore. -—2007. 13c. Pexum poctyna cBoBOAHBIM  ANA  CKauUBaHWA:
http://edu.tusur.ru/training/publications/918.

3.2. Taneesa A.W., MeaHosa E. B. M3yueHue 31eKTPOCTaTUHECKOFO NOAR: MeToguyeckue yKkasaHus
K nabopatopHon pabote. -2011. 1lc. Pexum foctyna cBOGOAHLIA ANA  CKaYMBaHUA:
http://edu.tusur.ru/training/publications/926.

3.3. UBaHoBa E.B. M3yueHue MAar{UTHOTO fIONA KPYroBOro ToKa: MeToauueckue yKasaHua K
nabopatopHoi  pabore. —2007. 12c. Pewum gocryna cBOBGOAHLIA  ONA  CKaYWBaHWA:
http://edu.tusur.ry/training/publications/863.
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3.4. bypauesckuit t0.A. Onpepenexune yAeNbHOTO 3apsia INEKTPOHa METOA0M MarHeTpoHa:
MeTognyeckue yKasanus K nabopatopHon pabore. — 2011. 14 c. Pexum focryna Ana CTYAEHTOB,
coTpyaHuros TYCYP: http://edu.tusur.ru/training/publications/864

3.5. Bypposuumnk B.A,  Tposu /LA, UsyueHue 3aTyXaiouux 3NEeKTPOMArHUTHbIX Konebanwui:
MeToauueckne ykasaHua k nabopatopHoit pabore. —2007. 14c. Peskum poctyna cBoboaHbii ana
cKaumBaHwma: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas J1.B. M3ydenne uHTeppepeHLnn Na3epHOro U3NyHeHua. MeToanyecKkne yKasaHus
k nabopatopHoit pabore. =—2010. 9c. Pexum pocryna cBO6OAHBIA  ONA  CKaYUBAHUSA:
http://edu.tusur.ru/training/publications/911.

3.7. depopos M. B., bypposuumnn B. A. BHewHul dotoaddert. U3yuenue 3akoHa Cronetosa m
nposepka ¢opMynbl JHWTERHA: MeTogndeckue YKasaHua K nabopatopHoi pabote. — 2009. 11 c.
Pexxum gocTyna c8o60AHbIA 418 CKauUBaAHUA: http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupunnos A.M. WUccneposaHne CnekTpa atoma sogopoga: Metoguueckue
ykasaHua K nabopatopHoit pabote. —2011. 18c. Pexum paoctyna cBO6OAHLIA ONR CKaunBaHUA:
http://edu.tusur.ru/training/publications/917.
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