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MHHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCHIICKOI OEJEPAIIMHN
®enepanbHOE roCyIAPCTBEHHOE BIOIKETHOE 00pasoBaTesbHOE yupexkIeHue
BBICIIETO NPOdeCcCHOHANBHOTO 06pa3oBaHHs

«TOMCKUU T'OCYIAPCTBEHHBIH YHUBEPCUTET CUCTEM VYIIPABJIEHUS U
PAJUODJIEKTPOHUK »

" ¥TBEPKJIAIO

Hpopng{;p o y%4eOHOH pabote
i ILE. Tposn

«ALE» 0L 2016 T.

PABOYAS ITIPOTPAMMA YYEBHOI ANCHUITJINHBI

Puzuka
YpoBenn ocHOBHOI 06pasoBaTeibHOH NporpamMmel OakanmaBpuar
Hanpasnenue noarorosku 01.03.02— IIpuknagnas MaTeMaTHKa U HHBOPMATHKA
Hpoduns ABTOM&TPBI/IDOB&HHBIC CUCTEMBI YIIPaBACHUS

®opma o6yuenns oJHasg
@akynbTer CHCTEM ypaBienus (OCY)

Kageapa aBTOMaTH3HPOBAHHBIE CHCTEMBI YIIPABIICHHS (ACY)
Kype(s1) 1 Cemectp(ni) 1
Y4e6Hblii ni1an Habopa 2013

Pacnpenenenne paGouero Bpemenn:

2 e | e o
) 5 515 |l &
Ne Buae1 yue6noii paborsr :E: — %’ NE e é’ =
o <8 IS 3
1 | Jekunu (JI) 18 - - 18 | yacos
2 | JlabopatopHbie paGoThi (JIP) 18 - - 18 | uacos
3 | Ilpaktuueckne 3anstus (113) 18 - - 18 | yacos
4 | KypcoBoii npoekT / paGora (KPC) (ayauropus) - - - — | yacoB
5 | Beero ayauropunIx 3ausTuii 54 | - - | 54 | 4acoB
6 M3 HuX B MHTepakTHBHOH dopme | 14 - - 14 | yacos
7_| CamocTosiTesnHas paboTa CTyeHTOB (CPC) 54 | - | - | 54 | qacom
8 | Beero (6e3 5x3amena) 108 | - | - | 108 | yacos
9 | CamocrosiTenbhas pabora Ha NOATOTOBKY H CAa4y 7K3aMeHa | 36 - - 36 | yacom
10 | O0mas Tpynoémrocrs 144 | - - | 144 | 4acoB
(B 3auérbIX euunnax) | 4 - - 4 3ET
3a4er cemecTp
Ox3ameH 1 ceMecTp
Tomex 2016
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LRacemoFpeHa 1 000peHa Ha 3acelaHuu KadeIphl
npotokosn Ne 113 ot « 20 » 4 2016 1.
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Pabouas nporpamma cocrasrnena ¢ yuérom TpeboBanuit denepaisuoro I'ocy-
AAPCTBEHHOT0 00pa30BaTEIBHOIO CTAaHAAPTA BBICIIETO obpazosanus (PI'OC BO)
10 HamnpasjieHHIO noAroToBkH 01.03.02 — «IIpuknagHas MareMaTHKa U uHpOopMa-
THKa» (ypOBeHb GaKajaBpHaTa), YTBEPKAEHHOTO npHKa3oM MuHnnctepcTBa 06pa-
30BaHUA W Hayku Poccuiickoit ®enepaumu ot 12 mapra 2015 r. Ne 228 paccMoTpe-

Ha M YTBepXKICHA Ha 3acedaHuH Kadenps! ¢usuku 20 anpens 2016 r., [IPOTOKOJT
No 113.

Pazpaboruuxk: @
]

JOUeHT Kadeapsl Gu3suKu / IO.IT. Yyxkos

3aB. kad. puszuxu, mpodeccop EM. Oxkc

Pabo4as nporpamma cornacosana ¢ dakymnsrerom, OpoQUIHPYIOIIEH U BbI-
nyckarolel kadeapaMu crequanTbHOCTH

2

/I[eKaH ®CY, nouenr v M2c4 7L TLB.Cenverko

3aBenyromuii mpopuaupyomei

kagpenpoit ACY, npodeccop AM. Kopukos

3aBeyrONIMi BBITYCKAOMIEH

xadenpo, mpodeccop ( e : A.M.Kopukos
JKenepTsI:
kad. buzuku JOTIEeHT M A.B. MenoBHUK
(MecTo paboThI) (3aHMMaeMas TOJDKHOCTH)  (TIOMIIHCE) (MHMIHATEL, haMuTHs)
kad. ACY JOLIEHT /%’if//? A M. Hcakopa
(MecTo paboTsi) (3aHrMaeMast TOJDKHOCTB) (noaruce) (nEHOHANGI, damMumns)
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1. HEJIA M 3AIAYH TUCIHUATLTHHBI

Hucuunmmna «®uzuxay H3YHaeTCs B [ICPBOM CEMECTDPE M IIPEyCMATPUBAECT YTEHHE JICK-
UMH, POBE/ICHNE NPAKTHYECKUX H nabOpaTOPHBIX 3aHATHI, NOIydeHue Pa3IHYHOrO pojaa KOH-
CYJbTaltui,

Heaso qucuunanne «Pusnkay apnsercs ¢popmuposanue y crynentos TYCVYP nernoct-
HOTO [IPE/ICTABNCHUA O QU3UYECKUX NPOLECCaX U SBJICHHAX, NPOTEKAIOILUX B IPUPOJIE, TTOHH-
MaHHS BO3MOXHOCTEH COBPEMEHHBIX HAYYHBIX METOIOB O3HAHUS OPUPOJILI M BIAJCHHUA UMH Ha
YPOBHE, HEOOXONMMOM Ul pelleHHs NPaKTHYECKHX 3aJja4, BO3HHKAIOIIWX IPH BBIIOJIHEHHU
IPOGECCHOHATBHEIX 06s3aHHOCTE .

3anaveit naydenns Kypca QH3HKH SIBIIIETCS OCBOCHHE CTYJICHTaMH W YMEHHE HCIIOIb30-
BaTh:
¢ OCHOBHBIX [TOHATHH, 3aKOHOB U MOeNelt:
> MeXaHHKH,
> TePMOIMHAMHUKH;
> BIEeKTPUYECTBA U MarHeTH3Ma;
¢ MECTOLOB TEOPETHUECKOTO H 3KCNIEPUMEHTAIBHOTO HCCIIEM0BAHMI B buzuke;
¢ MCTOJO0B OICHOK MOPSAKOB (PU3NYECKUX BEIHYHH.

2. MECTO JTUCHMILIUHBI B CTPYKTYPE OOII

Hucuunnnna «®usukay» oTHOCHTCS K YHCITY NHCUUIUTHH MaTeMaTHYeCKOI'O H eCTEeCTBEH-
HOHay4HOTo nuKia (6asoBast yacts B1.5.10). 3uanus u HaBBLIKH, ITOJIyYEHHBIE IIPH €€ H3y4YEeHHH,
HCHONB3YIOTCS B IOCTIEYIOMNX TUCHHINIHHAX MPO(EeCCHOHANTLHOTO IIHKIa («OcHOBHI HHOD-
MaTHKH», «TeopHs BeposSTHOCTE!H H MaTeMaTHUeCKO CTaTHCTHKUY, «JI[HCKpeTHas MaTeMaTHKa,
«MHpopMaTHKa H porpaMMHpOBaHHUe Y, «Teopus cuCTeM ¥ CHCTEMHBIH aHAIN3Y, «Omneparuon-
HBIC CHCTEMBI», «Teopus cucTeM H cucTeMHENT aHanmusy, «Be3onacHOCTS XKH3HEeITeIbHO-
CTH»).

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS JAUCITUITINHBI

Ilponecc m3yyeHHs AMCHUTIIMHBL «Pusuxay Halnpasied Ha (GOPMUpPOBaHHE CIEMYIOITHX
KOMIICTEHIIHIL:

obwenpogeccuonanbrbie KoMnemenyuu (OIIK):
® CIOCOOHOCTB HCIIOJIB30BATH GA30BEIE 3HAHHS €CTCCTBEHHBIX HayK, MAaTeMAaTHKH H
HH(QOPMAaTHKH, OCHOBHBIE (aKTbI, KOHIEIIMH, NPUHLHMIIBI TEOPHI, CBA3aHHBIX C
TPUKIIaJHON! MaTeMaTHKON H HHPOPMATHKOMN (OIIK-1).
B pesynbrate usyueHus HCHMIIHHEL CTYIAEHTHI HOJKHBL:
3uare: Croco6B OCyImecTBICHNS HOHCKa, XpaHeHHsl ¥ 06paboTku HHPOPMALIHH C HC-
HOJIL30BAHHEM OCHOBHBIX BO3MOXXHOCTEH COBPEMEHHBIX TEKCTOBBIX PEIaKTOPOB U COBPEMEH-
HBIX MporpamMm o0paGOTKH M MpeicTaBlenus HEGopMary
Ymerb: Vcnons3oBars cpesictpa nostydenus HHOopManuu,
Hcnoms308aTh TEKCTOBBIH penakTop /IS HAHCAHUS OTYETOB IO nabopaTopHbM pabo-
TaM. Henonb3opats nporpaMmy oGpaGoTky u IPEACTaBIECHUS Pe3yIILTAaTOB.
Baaners: Hasrikamu o6patoTku JKCHEPHMEHTANLHBIX PE3YJILTATOB.

IIpogpeccuonansnsie komnemenyuu (IIK)
® crocobHocTs cobupats 06pabareiBath 1 HHTEPIIPETHPOBATE aHHBIE COBpEMEH-
HBIX HAay4HBIX HCCIE0BAHUN HEOOXOAUMEIX ISt YOPMUPOBAHHUS BHIBOJOB IIO CO-
OTBCTCTBYIOINHM HayYHBIM HccnefoBanHusaM (ITK-1)
B pesynprate M3ydeHHs MHCUHILTHHE] CTYJAEHTH! AOTKHBI:
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3HaTh: OCHOBHEBIE CITOCOOEI CaMOOpPraHU3alHH U caMo00pa3oBaHHs.

YMeTh: HCIOIBE30BaTh CAMOCTOATEILHO TIOJTyYEHHBIC 3HAHUS NPH OOBACHEHHH pe3yibTa-
TOB SKCIICPHMEHTOB, IPHMEHSATh 3HAHUSA B 061aCTH (H3MKH I OCBOEHHA obmenpodec-
CHOHAJTbHBIX JUCUMIDIUH H pelleHHs NPo(ecCHOHATBHBIX 3a/a4.

Bianers: HapbIKaMu caMOCTOATEIBHOTO HCMOMB30BAHMS HCTOUHHKOR HIOJIY9ECHHS HH-
(opManuy B HETHIIMYHBIX CHTYAIHAX.
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4. OBLEM AMCUUILIAHBI M BU/IbI YYEBHON PABOTBI

Tabnuna 4.1.
. CeMecTpbl Bcero
Buap! yueGHOM paboThI
4acoB
1 2 3
AyJMTOpHbI€ 3aHATHH (BCero) 54 - - 54
B Tom umnce:
Nexuuu (JI) 18 - - 18
JlaBoparopusie pabotsl (JIP) 18 - - 18
Ipaxtuueckue 3auaTua (113) 18 - - 18
Kypcosoit npoekt / pabota (KPC) (ayauropras Harpy3Ka) - - - -
Jlpyzue 6udbl ayoumopHot pabomot
CamocrosiTeinHag pabora (Bcero) 54 - - 54
B Tom uncie:
ITpopaGoTKa JEKIHOHHOTO MaTepraja 10 - - 10
[oaroToBKa K MPaKTHYECKHM 3aHATHAM 10 - - 10
BLITIONHEHHE HHIWBHIYIbHBIX TBOPYECKUX 3a/1aHUH 12 - - 12
[ToaroToBKA K KOHTPOJIbHBIM paboTaM U KOJUIOKBHyMam 12 - - 12
TToaroroska K 1a00OpaTOPHBIM 3aHATHAM 12 - - 12
CaMocTosTeIbHOE H3ydeHHe TeM TEOPETHYECKOH JacTH - - - —
I[MoaroroBKa K 3K3aMeHy 36 - - 36
Bu1 IpOMEXyTOUHOH aTTeCTally (3a4€T, 9K3aMeH) OK3 - -
O6mas TPYA0EMKOCTD 4ac 144 - - 144
3auéTHBIC AHHUIIBI TPYAO0EMKOCTH 4 - - 4
5. COAEPKAHHE JUCITATIINHBI
5.1. Pa3ge bl JUCHHMILIMHLI H BAABI 3AHATHI
Tabmuua 3.1.
Ne HanMenoBanue pasacna 7 13 JIP CPC Bceero ®opMHpYEMBIE
JACIHHILINHEBI yac. KOMIIETEHIIMH
IlepBblil cemecTp
1 | Mexanuka 4 4 4 12 24
) Monexymsapaas ¢uzuka 1 TEp- 4 4 4 12 4 [TK-1, OIIK-1
MOJIMHaMMKa
3 | DeKTpHYECTBO 6 6 4 16 32
4 | Marnernsm 4 4 6 Tia | 28 | KL OMKA
Wroro: 108 wyaca
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5.2. Conep:kaHue pasae/10B MHCHHILTHHDI (1o Jrexuunm)

Tabnuua 5.2.
No Haumenopanue Tpynoém- | ®opmupye-
o pasjena Conepxanue pasaena KOCTh Mbie
JHCUHILTHHBI (4ac.) | KoemneTeHLHH
IlepBhIit cemecTp
1 1.1, Knnematuka M jaunamuxa NIOCTYTIATENBHOTO U
BPALLATEIIEHOTO JABIKEHHS
Mexanuka | 1.2. 3akoHsl coxpanenus. 4
1.3. Mexanuka tBepnoro tena.
1.4. OCHOBBI PESATHBHCTCKON MEXaHHKH. MK-1,
2 | Moneky- 2.1. YpaBHEHHS COCTOSHHS HACATBHOTO rasa. OIK-1
JISIpHasg 2.2. MBomporieccsl.
$usuxa 2.3. Knaccuyeckue CTaTHCTHKH. 4
TepMOIH- 2.4. O6patiMsie U HeOOGpaTHMBIE IIPOLIECCHI.
HAMHKA 2.5. DHTpONHA.
3 3.1. OCHOBHBIe XapaKTEepHCTHKH 3JIEKTPHYECKOTO
IOJIst (HanpsKEHHOCTD " OTEHIIHAN)
3.2.DmnexTpocTartuyeckoe mone B BaKyyMe W IIH-
DJIEKTPH- | 3NIEKTPHKe 6
9ecTBO 3.3. DHeprus 1eKTPUUECKOTO MO,
3.4. TlocTOsHHBIH 3NeKTPHYECKHil TOK. IIK-1,
OIIK-1
4 4.1. Maruurocratuka
Marunernsm | 4.2. . MarautHoe none B BAaKyyME U BEIIECTBE
4.3. DNeKTPOMAarHUTHAA HHITYKIIHS. 4
4.4. YpaBuenns Maxkcgeuna,

5.3. Pazeiibl QUCHHILIMHBI M MEXKIHCUHILIAHAPDHBIE CBSI3H ¢ 0GecneYHBAKIIHMHA

(apenpixymumu) 4 obecneanBaeMbivu (mocaexyromuMHA) JHCHAIUIHHAMH

Hnst ocBoeHns pasnenoB nucHHMIHEBD «DU3HKAY HEOOXOMMMB! 3HAHHSA, HOTyYEHHBIE B
IIKOJIE H IIOJyYaeMbIe IIapaIeNbHO NPH U3YUYSHUH AUCIUTLITHHED «MateMarnyeckuii anam3»

Pasnensr mucnummmnsl «®usmukay CBI3aHEL ¢ pasfienamu nocaeoyiouux JTUCIHTLTHH «IIpo-
(heccronanbEOrO MMKITA (623080 obmenpopeccHoHabHOI yacTH)y pabodero yueGHoro niana:

Tabmuma 5.3.

HCHHIIHHBI

Paznenst pusuxn

TCOpHﬂ BEPOSATHOCTEH U MaTeMaTHYECKOH CTATUCTHKH

JuckpeTHas mateMatuka

OcHoBHI TeOpuu neneit

2
+
+
+

HMHpopmTHKa 1 mporpaMMupoBanne

Teopns cucrem u cucremuslif ananms

OyHKIHOHATBHEBIN aHATH3

besomacuocts KHUBHCACATEIILHOCTH +

+

ol R TS Ry ey iy B

R o 0 S T () A

5.4. CoorBercrBHe KOMIIeTeHIHH,
0B 3aHATHH

Tabmuna 5.4.
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[lepeueHb Buanl 3aHsaTHi
P ur ®opMBI KOHTPOIA

KOMIICTEHIIUHA J{ 113 | JIP | CPC
Ompoc. Tect. Kontponsnas paboTa (KOJUTOKBHYM).

OI?KIil + 1+ |+ + | 3amura naboparopHo#t paboTHI (TecT, YCTHBIA
OIpoc). IK3aMeH.

6. METO/IbI H ®OPMbI OPTAHU3ALINH OBYYEHUA

UCITHATUIAHGL  [IPHMCHSITOTCA pa3jIuYHbIC 06pa30}33TeIILHBI€

Jlna ycremHoro OCBOCHHS
o0yueHus co-

TeXHOJIOTHH, KOTOpble 0GECIeHHBAIOT JOCTHXEHHUE IIAHHPYEMBIX pE3y/IbTATOB
[JIACHO OCHOBHOMN 00pa3oBaTe/lbHOM MporpaMme, ¢ y4ETOM Tpebopanuit K 00bEMY 3HaHUH B HH-

TepaKTUBHOM popme.
6.1. TexHOJIOrMA HHTEPAKTHBHOI0 00yYeHHs IPH Pa3IHTHBIX dopMax 3HAHHHA

Tabnuma 6.1.
®opmsr | Jlexiuu | [IpakTHYecKHe JlabopaTopHbIe Bceero
MeTtoasl (gac) 3aHaTHA (4ac) paboThi (4ac) (gac)
O6cyxIeHne npe3eHTaluu 1 ) )
JIleMOHCTPALMH OIIBITOB
Pabota B KOMaH/Ie 2 2
VY CTHBIH ONPOC WIK TECTHPO-
BaHHeE IIPH JOIYCKE U 3aIIHUTE 2 2
nabopaTopHEIX paboT
[Iy6nuunas 3ammra 1 pasdop
y JIOCKH UHIMBH/yTbHBIX 8 8
TBOPYECKHX 3aJaHH# H TeCTOB
Hroro HHTep:;;HBHLm 3aHs- ) g 4 14
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7. JABOPATOPHBIA IIPAKTUKYM

Tabmuna 7.1.
Tpyno-
Ne Ne paznena
pasil Haumenosanne naboparopusix paGor emkocts | [IK, OTIK
/1 | JTHCUMIIHHBI
(uac.)
IlepBblii cemecTp
1 * KuHemaruka paBHOYCKOPEHHOTO Bpa-
HICHUS.
1 » [lunamuka mastHEKa OBepbexa. 4 HK-1
OIIK-1
2 * Hsyuenue pacnpenenenns Makcpenna.
* OrnpeaeneHne OTHOINEHHS TEIIOEMKO-
2 creif rasa meromoMm  Kieiimana- 4 IK-1
Jlesopma. OIIK-1
3 * Omnpesenenune yIenbHOTO CONMPOTHBIIeE-
HUS IPOBOJIHHKA.
3 ® l3ydeHue 31€KTPOCTATHYECKOTO MO, 6 TIK-1
OIIK-1
4 * l3y4eHne MarHHTHOTO TIONIA KPYTOBOTO MK-1
TOKa. OHI& {
4 e Omnpenenenne ynensHOTO 3apsiia deK- 4 i
TPOHA METOJIOM MarHeTPOHA
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8. MPAKTHUKTUYECKHE 3AHSITUS] (CEMUHAPBI)

Tabmnuna 8.1.
Tpymno-
Ne | Nepasnena HauMeHOBaHHE IPAKTHYECKHX 3aHATHH emkocts | 1K, OIIK
n/m | AHCUHIUIHHB
(yac.)
IlepBbIit ceMecTp
1 KuneMaTHka 1 JMHAMHKA IOCTYNATEIBHOTO U 2 TK-1,
BPAIATEILHOIO JIBIKCHHUA OIIK-1
2 1 3aKOHBI COXPAHEHHUS B MEXAHUKE 2
3 Pacnpenenenus Makcsesia u bosisumana 2 MK-1,
OIIK-1
4 2 Hsonpouecchl 2
3axon Kynona 2
5
Hanpssx&HHOCTb H MIOTEHIHAN 3IeKTPHYECKOTO 2 K-1
] 3 NOJIA. OTIK-1
Cwmita Amnepa. Cuna Jlopenna 3
7
4 DJeKTpOMarHuTHAs MHIYKIUSL 3 [K-1,
8 OIlK-1
9. CAMOCTOSATEJIBbHAS PABOTA
Tabnuna 9.1.
Ne | Nepasmena Temaruka caMocTosaTeIbHON pado- | Tpyno- KIL KouTpoms
A O — THI GMKOCTB | e BBIITOJIHEHHA
(Oemanusayus) (qac.) paboThl
1 1-4 Omnpoc. Te-
cThl. KoH-
[TpopaboTKa JEKIHOHHOTO MaTe- 10 TPOJIbHBIE
puaia paboTsl
(KOJUTOKBHY-
MBI).
2 14 TecTsl, 10-
[loaroToBKa K MpakTHYECKHM 3a-
A THSM 6 MaIlHue 3a-
[IK-1, | nanus
3 1-4 BpIoTHEHHE HHIMBU LY AJIBHBIX 10 OIK-1 | ITposepka [13
TBOPYECKHX 3aJIaHUH
4 1-4 [Toaroroska K KOHTPOJIBHBIM pa- 10 [TpoBepka
f0TaM M KOJUIOKBHYMaM paboT
5 1-4 N 6 Ompoc. TecT.
[MToaroToska 0T4éTOB 110 abopa-
3amura 0T1-
TOPHBIM paboTaM x
4ETOB
6 1-4 [Toaroroeka H cjiaya dK3amMeHa 12 Ompoc.
DK3aMeH.
Hroro: 54 qyaca
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Tunoeste KOHmMpO/IbHbIE 3A0aHUA

JUts peanmsanuu  BBIIENEpEUHCIEHHBIX 3anay OOY4YeHUS HMCIIOB3YIOTCS CIEAYIOUE
MaTepHabl:

— THIIOBBIC KOHTPOJNBHBIC 3alaHHMS WIH HHblE MaTepPHATbI, HEOOXOLHMBIE Ui OLEHKH
3HaHHH, yYMCHHH, HaBBIKOB M (WJH) OMBITa ACATENBHOCTH, XapaKTePH3YIOIUX ITallbl
GOPMHUPOBAHUS KOMIETEHIHH B Tiponecce OCBOEHHs! 0OPAa30BATENBHON IPOrPaMMBI, B
COCTaBe:

Tect:
1. TecTs! 1A MPaKTHYECKUX 3AHITHIL:

1. Knnemartnka nocrynarenssoro JBHKEHUS;

2. KuHeMaruka BpamaresHOro JBHKEHHS;

3. JMHaMHKa MoCTyNaTe bHOro JIBHXKCHHS,

4. JlnHaMHKa BpaIIATEIbHOTO JBHKECHUS;

5. Monexymnsiphas dusnka. Knaccuueckue CTaTUCTHKH;
6. Tepmoaunamuka;

7. 3axom Kymona. HanpskeHHOCTS;

8. Tlotenmman;

9.

Meranis! u qusnexTpuxy B 3IIEKTPOCTATHYECKOM I10JI€;

10. MarauTocTaTtuka;

11. Jisnixenue 3apsaos 1 TOKOB, paboTa B MArHMUTHOM IIOJE;

12. JIBwxeHue 3apsamoB H TOKOB B MAarHHTHOM IIoJTe, Odoexr Xomna
13. SIBnenue snekTpoMarHuTHOM HHITYKIUH. DHEPrus Mo,

2. Tectsl 1151 1aGOPATOPHBIX 3AHATHIH:

1. HMsyyenwme cBoiicts AUSIEKTPUKOB B MOJIE IUIOCKOTO KOHJEHCATOpa M
ONPE/CICHAE OTHOCHTENBHOH MMBIEKTPHYECKOR IIPOHHIAEMOCTH TBEPIBIX
JHINEKTPHKOB.

2. Onpenenenue yaemsHoro 3apsiga SIICKTPOHA METOIOM MarHeTpoHa (JIOMmycK)

3. Onpenenenue yznenssoro 3apsina 3JIEKTPOHA METOAOM MarHeTpoHa (3ammuTa
2 BapuanTa)

4. Onpenenenue  MmMHPHHBI 3alIPELICHHON  30HBI  IONYNPOBOIHHKA  IIO

TEMIIEPATYPHOH 3aBUCHMOCTH 0GPaTHOTO TOKA JHOMA
Buyrpennuit potosddext

Kinematuka paBHoyckopeHHOro Bpamenus

Hunamuka Mastanka OGepGeka

Hzyuenne pacnpenenenns BonsrnMana

. H3yuenne anexrpocraTnyueckoro moss

10. Mamepenue yaeabHOro 3nekTpHieckoro CONIPOTHBIICHHUS METAIUIOB
11. M3yueHue MmarautHOrO rons KpYTOBOIO TOKa

© %N o

[TEPBBIIf CEMECTP

TeMbl MHAHBHAYaIBHBIX TBOpYeCKHX 3amammii: |, JluHamuxa HOCTynaTrenpHOro H
BpallaTeIbHOTO ABMXKCHHUS; 2. 3aKOHBI COXpaHEeHHS B MexaHHKe; 3. Knaccuueckue CTAaTHCTHKH;
4. Tepmonunamuxka; 5. [Torennman u pa6ota; 6. ITocTOSHHBI ANEKTPHUECKUit ToK; 7. Maruuro-
CTaTHKa; 8. DJIeKTPOMarHUTHAS HHIYKIHL.

Tembi 1 1 2 KoHTpOALHBIX pador: 1. “/lunamuka NOCTYTIATENIbHOIO M BPAIlATENLHOTO
ABMXEHHUS 5 2. "3aKoHbI coxpaHenns.”3.“Tepmonnuamuka”™; 4.”Knaccuueckue CTaTHCTUKH; 5.
“Iloteninan u paGora™; 6. 7. “MaruuTtoctatuka;”. “ DileKTpOMarHATHAS HHIAYKOUS,

10
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Temsi 1-ro 1 2-ro KotoxkBuyma: 1. «MexaHuKay, 2. «MonexyispHas ¢usuka ¥ TepMo-
MUHAMHKa», 3. “Inextpuuecto”; 4. Marsetusm™/

10. IPUMEPHASI TEMATHKA KYPCOBBIX NMPOEKTOB (PABOT)

He npeaycMOTPEeHO y4eOHBIM ITAHOM

11. BAJLJIbHO-PEUTUHI OBASA CUCTEMA

OcyiiecTBseTcs B COOTBETCTBHA € [oJiokeHHEeM 0 MOPSAKE HCIOJb30BAHMS PeHTHH-
roBOH cHCTEMBI A/ OLIEHKH yCIeBaeMOCTH CTY/ICHTOB (mpukas pekropa 25.02.2010 Ne 1902)
1 OCHOBaHA Ha HAUIEHO-PEHTHHIOBOM CHCTEME OLICHKH yCIIEBACMOCTH, aeficreyrouteii ¢ 2009 .,
KOTopas BKJIOYAET TCKYIHH KOHTPOJIb BBIIONHEHHMA NEMCHTOB 00BEMa JTUCIHMIUIMHBL [0 371e-
MEHTAM KOHTPOJIA C TIOABEACHHEM TEKYLIEro PeHTHHIA.

B nepsoM ceMecTpe 10 JHCIHILINHE «®Dusuka» npeaycMotped 3a4€T. [lo okoHyaHHK Ce-
MeCTpa CTY/IEHT, HaOpaBUIMH MeEHee 50 6aIoB, CUATAETCS HEYCIEBAIOLIHM, HE IOJyYHBIIHM
3auét. CTYAeHT, BbINOIHABMINI BCe 3aMUIAHHPOBAHHbIC naGopaTopubie padoThi U HaOpaB-
it cymmy 50 1 6osiee 6aioB, NONyIacT 3a4éT «aBTOMATOM).

Tlo mucnumuHe «@DHU3HUKa» OPOBETEHHE YK3aMEeHa BO BTOPOM M TpETHEM ceMecTpe SBJIsi-
ercs o6s3aTenpHBIM. [Ipu 3TOM GailibHas OLEHKa B COOTHOIICHHN 70/30 pacrpenenseTcs Ha IBE
COCTABJSIONIME: CEMECTPOBYIO H 9K3aMeHanuoHHyo. T.e. 70 6a/U10B MOYKHO IOJYYHTH 32 TEKY-
1xyto paboTy B ceMecTpe, a 30 6aioB — 32 OTBETEI Ha SK3aMEHE.

Jlnst CTUMYJIMPOBAHHUS ITIAHOMEPHOCTH paboTHI CTYJEHTA B CEMECTPE BBEICH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBIA IPHMEHSCTCH (CyMMHpYeTCs) TOJBKO A CTYIEHTOB, 6e3 omo3la-
HUi OTUHTHIBAIOIIMXCS 110 IPOMEXYTOYHBIM 3JIeMEHTaM KOHTPO/IA (TecThl, IpaKTHIeCKHe pado-
THI, KOJUIOKBHYMBEL).

Ha npoTsKEeHHH BCETO CeMeCTpa TeKyllas ycneBacMoCTh OLIEHHBAETCsl TONBKO B Oaurax
HAPACTAIOIIMM HTOTOM, B TOM YHCIIE U PE3YJIbTAThI KOHTPOJIbHBIX TOYEK.

Texyumit KOHTPOJIb H3yUEHHs JUCIUIUTHHBL B KOKIOM CEMECTPe COCTOHT H3 CIEYIOLIHX
BU/IOB!

— KOHTPOJIb 33 YCBOGHHEM TEOPETHYECKOTO MaTepHaia — HpOBEACHHC 2 IHCHMEHHBIX KOH-
TPOJIBHBIX PAbOT ¥ 2 KOJIOKBHYMOB,

— KOHTPOJIb 38 [PABIJIBHBIM BBIIONHCHHEM IPAKTHHECKHX paboT — MPOBEJECHUE Ha IIpaK-
THYECKHX 3aHATUAX 5 — 7 TECTOB,

— KOHTpOJb 32 BBIIOTHEHHEM 1a00PATOPHBIX pabor.

ITo pe3ynpraTtaM TEKYIIEr0 KOHTPOJA dopMupyeTcs TOIMYCK CTyAEHTa K HTOrOBOMY KOH-
TPOIIO — JK3aMEHY IO IUCHMILTAHE. DK3aMeH OCYINECTBISIETCA B BUJIE ONpOca IO TeOpeTHHE-
CKOM YacTH JUCUUILTHHBL

B coctaBe CyMMBI GalIoB, HOJTYYEHHOH CTYAEHTOM IO AMCIHMIUIHHE, 3aKaHYMBAOLIEHCS
3K3aMEHOM, PK3aMeHAIHOHHAas COCTaBILAIoIas NOKHA 6b1Th He MeHee 10 6au1oB. B mMpoTHBHOM
cllydae 3K3aMeH CUMTaeTCs He CAAHHBIM, CTY[CHT B YCTAHOBACHHOM B TYCYP nopsaxe o0s3an
ero nepeciaTh. [[pH HeyIOBIETBOPHTEIBHON ClIA4e SK3aMEHa (Menpine 10 GannoB) WK HesIBKE
CTyZIeHTa Ha 9K3aMeH dK3aMCHAIIMOHHAs COCTAB/IAIOMIAs npupasHuBaercs K Hymo (0).

 K3aMEHALMOHHBI GHIIET COEPKHUT TPH Bonpoca. MakcuMaiibHas OlICHKa 34 KaXkK/IbIid BO-
npoc coctasiiiet 10 6awnos. MakcumanbHas SK3aMeHalHOHHAA oreHka cocrasyet 30 6awios.

B tabmuuax 11.1. 1 11.2. cogepkarcs NPUMEPBI paclpeaCICHHA GayIoB U AUCLHILUIMHBI
«D3uKa» B TEYCHUH IEPBOTO CEMECTPA, 3aBEPIIAIOIIEr0ocs 3K3aAMEHOM

Tab6nuua 11.1. PacpeneneHue 6a/IOB B IEPBOM CeMECTPE U3y4CHIA (bU3UKU

. . | MakcuManbHbIH
MaxkcumanbHeii | MakcuManbHbIN
. Gasi1 3a nepuoa | Bceero
DneMeHTH Y4eOHOH es- 6aut ¢ Havaja | Oasml 3a MepHol
mexay 2 KT u 3a
TEJbHOCTH ceMecTpa 10 mexay 1 KT u 2 KOHIIOM CEMeCT- | cemec
aarer 1 KT KT pa P
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 Hocemenne 3ausruit 4 4 4 12
HunuBunyansHeie TBOp- 9 9 6 24
YECKHE 3a/JaHHs
Kontponsusie paboThl Ha 15 15 30
IPaKTHYECKHUX 3AHITHIX
KomtokBuymer 15 10 25
Komnonent croepemen- 3 3 3 9
HOCTH
Hroro makcumym 3a me- 31 31 38 100

HO:
Crauva sx3amena —
Hapacraomum urorom 31 62 100 100

Tabauna 11.3. [lepecuer Gannos B OLIEHKH 33 KOHTPOJIbHBIE TOYKH

basuie na faty xoHTpONBHOM TOUKH Ouenka
He menee 90% ot Maxcumanbroi CyMMEI Ha naty KT 5
Ot 70% 10 89% oT MaxcuMAaNbHOMN CYMMBI Ha naty KT 4
Ot 60% 10 69% oT MakcHMAaTBHON CYMMEI Ha naty KT 3
Menee 60% ot MakcumanbHol CyMMBI Ha naty KT 2

IIpeoGpazoBanue cymmer 6amios B TPAJMIIMOHHYIO OIICHKY U B MEXXIYHAPOITHYIO OykBeH-
HYI0 OlleHKy (Tabmuua 11.4) nmpoucxonur OZIHH pa3 B KOHIE CEMECTPa TOJIBKO HOCIIE MOIBE/e-
HUS UTOrOB M3YHEHHUA NUCHHILTHHEL «DH3HKay, T.e. ocie YCHEUIHON clTayH 3K3aMeHa:

Tabmumna 11.4. Tlepecuer uTororoi CYMMBI OJlIOB B TPAJUIHOHHYIO U MEXIYHAPOIHYIO OlEH-

Ky
Onernxka (I'OC) HUrorosas cymma 6amos,
YYHTEIBAET YCIELIHO Ouenka (ECTS)
CIAAHHBIA YK3aMeH

5 (oTnHyHO) 90-100 A (oTimyno)
85-89 B (ouens xopomo)

4 (xopomio) 75-84 C (xopommo)
70-74
6569 D (ymosnerBopurensuo)

3 (yosnersop HIEIEHO) 60—-64 E (nocpencreenno)

2 (HeyZOBETBOpHUTETBLHO) Hwmxe 60 6amnos F (HeynosnerBoputensHo)

12. YYEBHO-METOJIUYECKOE H HH®OPMAIIMOHHOE OBEC-
HEYEHHUE JUCHUTILINHBI

12.1. OcnoBHas JINTEpartypa:
1. CapempeB U.B. Kypc o6meit $usuku: yuebHoe mocobue s BTY30B: B 3 1. - 7-¢ u3n,
crepeoruir. ~ CI16.: Jlans, 2007.
T. 1: Mexanuxa. Monekysspras pusuxa. — 432 ¢, (B 6ubmmotexe — 155 3x3.).
T. 2: Onexrpuyectso 1 MarneTHsm. BoHar, Onrrxa. — 496 c. (B 6uGmiotexe — 148 IK3.).
2. CuByxun JI.B. O6mpuii Kypc QH3HKH: yuebHOE Iocobue s BY30B B 5 T. — M.: ®uzmar-
sut, 2005-2006.
T. 1: Mexauuka. — 5-¢ u3p., crepeorurl. —~ M.: dusmarnut, 2006. — 560 c. (B 6ubmmo-
Teke — 101 ak3.).
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T. 2: TepMoAHHAMHMKE ¥ MOJICKYJIPHAA ¢usuxa. — 5-¢ U3A., HCTp. — M.: duzmatiur,
2006. — 543 c. (B 6ubmorexe ~ 100 9K3.).

T. 3: DIeKTPHUECTBO. — 5-€ U3/, CTEPEOTHIL. — M.: ®usmariut, 2006. — 654 c. (B 6u6-
nuotexe — 100 3K3.).

T. 1: Mexanuka. Monexymsipias Qpusnka. Kone6auus U BOIHBL — 7-¢ H34. — 352 ¢. Pe-
UM JOCTyTa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php‘?pl1 cid=25&pll_id=503.

T.2: DIeKTpUYeCTBO W MAarHETH3M. — 7 w3m — 352 c. Pexum nocTynma on-line:
hitp://e Janbook.com/books/element.php?pl 1 cid=25&pll _id=151 ¢ KOMIBIOTEPOB
TYCVYP.

12.2. JonoaHuTe/bHAS JATEpATYpa:

1. Cagenpes W.B. COOpHUK BOIIPOCOB H 33139 IO obmeit GusuKe. [DITEKTPOHHBIH pecype] —
5. w3, crepeorun. —CII6.: Jlans, 2016. — 292c¢. Pexum poctyma on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&p11_id=71766 ¢ xommbrotepoB TYCYP.

2. Uponos ML.E. Mexanuka. OCHOBHbIC 3aKOHBL. — 8-¢ u311., crepeoti. — M.: BUHOM. Jla-
Gopatopus 3HaHu#, 2006. — 309 c. (B 6ubmmotexe — 99 9K3.).

3. Uponos MLE. Ou3nKa MAKPOCHCTEM. OCHOBHBIE 3aKOHBI. — 3-€ U3J., CTCPEOTHII. — M.: BU-
HOM. Jla6oparopus 3uaxui, 2006. — 207 c. (B 6ubmiotexe — SO 9K3.).

4. Vpomos UL.E. DieKTpOMarneTHsM. OcHOBHBIE 3aKOHBI: YuebHOe IocoOue Ui By30B. — 5-e
m3a. — M.: BUHOM. JlaGopaTopHs sganwmit, 2006. — 319 c. (B 6ubmmoTexe — 101 3K3.).

5. Uponos M.E. 3amaun 1o obmeit pusuke: YuebHOE nocobue IS By30B. — 7-¢ U31., CTE-
peotur. — M.: BUHOM. JlaGopatopus 3Hauu#, 2007. — 431 c. (B 6ubmoteke — 496 9K3.).

6. Ueptos A.I'., BopoOséB ALA. Banagnuk 1o Qusuke: YueGHOE mocobue s BTy30B. — 8-e
w311, mepepad. u gorn.— M.: PUIMATIHT, 2007. — 640 c. (B 6ubmoteke — 99 3K3.).

7 BonpkenmTeitn B.C. C60opHUK 33124 10 00IeMy Kypey dusuxu: YueGHOE MOCOOHE T
BTY30B. — 12-€ U3, HCIP. — M.: Hayxa, 1990. — 396 c. (B GubnmoTeke — 148 3K3.).

8. Kossipes A. B. Kype neximii 1o dmsuxe: Vyebnuk. — Tomek: TYCVP, 2007. —421 ¢c. (B
6ubmotexe — 697 3K3.).

9. Kanammmkos H.IT., Koxesruxos HM. ®usuka. VrTepHeT-TeCTHpOBaHHE 0a30BBIX 3HAHWH.
[DmexTponHBIl pecype] — l-e my —CI6.: Jlams, 2009. —160c. Pexum nocryna on-line:
hitp://e.Janbook.com/books/element.php?pl 1 cid=25&pl1 id=172 ¢ kommbtotepos TYCVYP.

10. Jiozopckuii B.H. Kypc dusuku. B 2-x TT. [DnexTpoHHBIHA pecype] — 6-¢ u3Md., UCIp. 4
por. — CI16.: Jlans, 2009.

T. 1: duzHyeckue OCHOBB MEXAHUKH. DJICKTPHYECTBO M MATHETHIM. dusuka koneba-

guit u  BOJgH. —576c. PexuM  JOCTyHa on-line ¢ kommetotepos TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=236.
¢ komnstotepoB TYCVYP.

11. Cagermes M.B. Kype obmeit usuku. B 3-X TT. [DrnexTpoHHBIH pecypc] — CI16.: Jlaus, 2016.
T. 1: Mexanuka. Mosexy/spHas Qpusuka. — 5-€ H3J., CTEPEOTHIL. — CII6.: Jlans, 2016. —
356c¢. Pexum Jocrtyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=71762.
T. 2: DNeKTPUUECTBO K MarHeTH3M. BoJHBL Ontuxa. — 12-e u3., crepeorun. — CII6.:
Jamp, 2016. —500c. Pexum gHocTyna on-line ¢ xommeiotepoB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=71761.

12 ®pum C.D., Tumopesa A.B. Kypc obueit gpmsuxn. B 3-X TT. [nexTponHBI pecype] —

CI16.: Jlann, 2009.

T. 1: ®u3nueckye OCHOBBI MEXaHUKH. MonekynsapHas dusuka. KoneGanus 1 BOJHBL —
13-¢ wm3n., crepeotun. — CII6.: Jlans, 2009. — 480 c. Pexum pmocryma on-line:
hitp://e.lanbook.com/books/element.php?pl1 cid=25&pll _id=416 ¢  KOMIBIOTEPOB
TYCYP.
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T. 2: DrexTpuueckue W 3MEKTPOMArHETHUECKHE SBICHHS. — 12-e u3n., crepeorun. —
CII6.: Jlans, 2009. -528c. Pexum JocTyna on-line:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl]_id=418 ¢ xomnbIOTEPOB

12.3. YaebHo-meroqnyueckre nocodus u IporpaMmHoe obecrieueHne
1. Yuebno-memoouuecxkue nocobun onn RPAKMUYECKUX 3AHAMUL U CAMOCMOAMENbHOII
Ppaboms: [DneKTpoHHBIH pecypc]:

2.1. Yyxxos FO.I1. Pabora u SHEPrHdA. 3aKOHBI COXPAaHEHHS B MEXaHHKE: cOOopHHK
3aliad JUis NpaKTHYeCKHX 3aHaTHi. — Tomck: TYCVYP, 2010. — 24 ¢. Pexum JoCTyna cBo-
OOJHBIA A1 CKAYHBAHKS: http://edu.tusur.ru/training/publications/1100.

2.2. JIsann A.B., Marasuuumkos A.JL, Tposin JLA. Monekynspras dusuka: C6op-
HHK TECTOBBIX BOTIPOCOB [T CAMOCTOSITENBHON paboThl U JUIA IPaKTHYECKUX 3aHATHH. —
2009. 30c. Pexum JocTyma CBOOOIHBIH ans CKaYUBaHUA:
http://edu.tusur.ru/training/publications/1234.

2.3. JIsuun A.B., MarasuaHHKOB A.JL., Opnosckas J1.B. Tepmoaunamuxa. Yacts 1:
COOpHHK TECTOBBIX BOIPOCOB JUIS CAMOCTOSTENBHOM paboTel H IS IPAKTHYECKHX 3aHA-
TMH.  ~  2009. 43c.  Pexum AocTyna  cBOOOIHEBIN 18 CKAYHMBAHHUS:
http://edu tusur.ru/training/publications/1235.

2.4.Taneesa A.W., Jlauun A.B., Marasunnaukos A.JI. Tepmomunamuxa. Yacrts 2:
COOpHHK TeCTOBBIX BONPOCOB JUIS CAMOCTOSTENBHON paboThI U IUIs TIPAKTHYECKUX 3aHS-
THH. - 2010. 22c¢.  Pexum AoCTyna  cBOOOXHBIN VI CKAYMBAHHS:
http://edu.tusur.ru/training/publications/1236.

2. Yuebno-memoouueckue nocobus onn evinonnenun nabopamopsix pabom [DneKkTpoH-
HBIA pecypc]:

3.1. bypnosuuun B.A., Tposiz JLA. Hunamuka MastHEka O6epGeka: MeToaHuecKie
yKa3aHus K j1abopaTopHoii paGote. — 2007. 13 ¢. Pesxum J0CTyIa CBOOOTHBIN I CKaYH-
BaHusi: http://edu.tusur.ru/training/publications/918.

3.2. T'aneeBa A.H., MBanosa E. B. W3yuenne anexrpocrarudeckoro mons: Meromu-
YECKHE yKa3aHHs K nabopaTopHoit paGote. — 2011, 11 c. Pexum AO0CTyTIa CBOOOIHBIN 11
CkaunBaHus: http://edu.tusur.ru/training/publications/926.

3.3. Mpanosa E. B. M3yueHne MaruuTHOro moss KpYroBOro Toka: Meroaudeckue
YKa3aHus K nabopaTtopHoii padote. ~ 2007. 12 ¢. Pesxum JocTyna cBOOOTHBIN IJIsT CKauH-
Banus: http://edu.tusur.ru/training/publications/863.

3.4. Bypauenckuii 10.A. Onpenenenue YACIBHOTO 3apsjia 37€KTPOHA METOLOM Mar-
HeTpoHa: MeToanueckue ykasanus k nmaboparopHoii pabote. — 2011. 14 ¢. Pesxum JIOCTyTa
AL CTYACHTOB, coTpyauukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3. Komnsviomepusie npozpammst modenuposanun HeKomopbix (pusuyueckux A6AeHuUil 6 J1a-
bopamoprom npakmuryme.

12.4. ®ona oueHoYHbIX cpexcT (POC)
©OHJ OLEHOYHBIX CPEACTB IPUBEEH B IPHIOKEHHH | K HaHHOIN nporpamme.

13. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHHE AACIIA-
IIVIMHbBI

Jnst oGecrieuenus uTeHMs Kypea NeKIHil HCIIONB3yeTcs CrelHaTbHAs JeKIHOHHAas ay/IH-
Topust Kadenpsl ¢mnxu (230 ayx. PIT), ocHaénHas MYJIBTHMEIUHHBIM [IPOEKTOPOM, KOM-

NBIOTEPOM M SKpaHaMH. [l obecriedenns maGopaTopHbIX paboT Mo GU3MKe HCHIONB3YIOTCA 6
CHICLIHATTH3UPOBAHHBIX (1101 pa3jIHYHble Pa3feNbl Kypea) 1abopatopuu Kabeaps! GH3EKH, OcHa-
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LUEHHBIE COOTBETCTBYIONMMH JIaGOPATOPHBIMH YCTAHOBKAMH, MAKETaMH, CTCHIAMH 1 KOMIIBIO-
TepHHIM 000pYIOBAaHHEM.

14. METOJUYECKHUE PEKOMEHJIALIAN O OPIrAHM3AIIMHA
N3YUEHUSA TUCHUILJIAHDbI

O6bEM 9acoB, PEIYCMOTPEHHBIX Y4eOHBIM [UIAHOM JULL H3YUCHHA Kypca pu3nKH, HE 1103~
BOJISET PACKPBITH B JEKLUAX MOAPOOHO U [IyOOKO MATepHATL. [ToaToMy NpH pealu3aldH Ipo-
IPaMMBbi CTY/ICHTBI JIOJDKHBI JIOCTATOYHO MHOTO paboTaTh caMOCTOATENBHO KaK [PH NIOBTOPEHUA
JEKIHOHHOTO MaTepHala, TaK U MOATOTOBKE K IPAKTHHECCKUM, n1a6opaTOpHBIM H KOHTPOJIbHBIM
samsrasM. J1a obecrieuenns 3G GEKTHBHOTO yCBOCHHS CTY/ICHTAMH MaTepUANIOB MHCHHILIHEL
HEeOGXOMMMO Ha [IePBOM 3aHSTHH 0GECIeYHTh HX CIHCKOM BONMPOCOB, MOMIEKAMIMX HIYHCHHIO,
CIIMCKOM OCHOBHOM M JTOTIOHATENLHOM JTUTEPATyPBI V1A CAMOCTOSTEIbHOH paboTHL

JInst TeKylero KOHTpoJis yCIeBaeMOCTH 1 [POMEXYTOYHON aTTECTAUMH HCIIONIB3YETCA Te-
CTOBBIA KOHTPOJIb 3HAHMH.

Ha fmexmusix Heo6X0AuMO 06palnaTh BHUIMAHHE Ha OCOOCHHOCTH NPUMEHCHHA paccMaTph-
BAEMOT0 MaTepHasa B IOCTIEIYIONHUX KypeaxX, a TakKe B 6ymymiei mpodecCHOHAIBHOMN AeATe b=
HOCTH.
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NPUJIOKEHHE 1

Munucreperso o6pazosanus u Haykn Poccuiickoii ®enepanun
DesepanbHOE TOCYIAPCTBEHHOE GIOMKETHOE o0pasoBareibHOE yupeKaenHe
BBICIIETO NPOGecCHOHANBHOTO 06pazoBanus

Tomckuit rocynapcTBennbIi YHHBEPCHTET CHCTEM
YIPABICHHA H panuodnekTponnkn (TYCYP)

— YTBEPKIAIO
f}p%ex;gp 1o y4yebHoli pabore
Jf AR ILE. Tposan
ALy OF 2016 1.

®OHJX OHEHOYHBIX CPEACTB 110 YYEBHON TUCHUTIINHE

Ou3znka

YpoBenn ocHOBHOI 06pazoBaTenbHOl HporpamMmel ___6akaiaBpuar
Hanpasaenue nogrorosxn 01.03.02 — IIpuknagnas Matematyka u muboMaTHKa
Hpoduie __ Apromarusupopammkie crereMes YIIpaBJICHHS

Dopma obydenns _ oynas

®akyabTer _CHcTeM yipapieHus (BCY)

Kadenpa ACY (ABTOMaTH3UPOBAHHEIX CHCTEM YIIpaBJICHHS )

Kype(sr) 1 Cemectp(p1) 1
Yuebnblii niian naGopa 2013 roga
3ager ceMmecTp
OK3aMeH 1 ceMecTp
Tomck 2016
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1 Bgeejgenwue

DOHII OLEHOYHBIX CpeCTB (POC) sABisieTCs NPHIOKEHHEM K paboueli nporpaMme JAUCHHIUIMHEL
(IpaKTHKH) U NpencTaBuseT coboii COBOKYIHOCTH KOHTPOJBHO-H3MEPHTENBHBIX MAaTCPHAIOB (THIIOBBIE
3a/laui (3a[1aHUSA), KOHTPOJIbHbIE PAGOTHL, TECTHI U Ap.) ¥ METOOB WX UCMONB30BAHHA, HpeIHA3HAYEHHBIX
JUIA U3MEPCHHS YPOBHS JIOCTHXEHHS CTYCHTOM YCTAHOBJIEHHBIX pe3yIbTaToOB 06yUeHus.

®OC no aucuunnune (IpaxTHKe) HCIIOJIb3YeTCS IIPH MPOBEACHUH TEKYIIET0 KOHTPOJIA YCIIEBaeMO-
CTH H IIPOMEXYTOYHOH aTTeCTAUMH CTYACHTOB,

IlepeyeHb 3aKpenIeHHBIX 38 AUCHMITHHOMN (IIpaKTuKoit) KOMIIETEHIMI IpHBeIeH B Tabmume |,

Ta6nnua 1 - Mepevens 3akpenuieHHBIX 32 THCHHUIUTHHOHN KOMIIeTeHIIHii

Kon PopMy.IHPOBKA KOMIIETEHIIMH JTankl GOPMHPOBAHHS KOMIIEeTEHIHH
Cnoco6HOCTE UCHOTB30BATE 1. JToykeH 3HATh OCHOBHBIE CIIOCOGEI H cpeacTna
0a30BbIe 3HAHUS €CTECTBEHHBIX TIOJIyICHHUs, XpaHEHUS U riepepaboTku HHdopMa-

IIHH (TEKCTOBBIE M IpadiuecKue pesakTopsL,

HayK, MaTeMaTHKH U
[IpOrpaMMBsl [iist 06pabOTKH MaHHBIX).

OIIK-1 HHGOPMATHKH, OCHOBHBIE (haKThI,

KOHICHIH, NPHHIUITB] TeopuH, 2. lomxen YMETH HCTIOJIB30BATh CPEACTBA nosy-

CBA3AHHBIX C PUKIIATHOH YCHHS, XPaHEHHs U IepepaboTKH HHPOPMALIHK
MaTEMaTHKOH B HH(POPMATHKOM AUT HAIHCAHHUA OTYETOB 110 J1abopaTOpHBEIM pa-
6oTam. Henomp3oBaTs nporpaMmel 06paGoTku 1
IIK-1 Cnoco6HocTh 0GpabaTsBaTh U NPCACTABICHUS PE3YTIbTATOB.

HHTEPIPETHPOBATH JAHHbIE
COBPEMEHHBIX HAyUYHBIX
HCCIIeTOBaHHH, HEOOXOIUMBIX TS
popMHEpOBanus BEIBOIOB 110
COOTBETCTBYIOLIMM HAYYHBIM
HCCIIEIOBAHHSAM.

3. JoypkeH BrameTsb
HaBbIKAMH OCHOBHBIX IIPHEMOB 00paboTKH

SKCIIEpHMEHTANILHBIX JIAHHBIX.

2 Peanu3zauus KoMnereHuuii

1 Komnemenyusa IIK-1

IIK-1: Crioco6HocTs 06pabareiBath 1 HHTCPIIPETHPOBATL NaHHBIE COBPEMEHHBIX HAYyUYHBIX HCCIIEOBA-
HUH, HeOOXOMUMBIX 114 (OPMHPOBAHHSA BBIBOJIOB [0 COOTBETCTBYIOIIUM HAYUYHBIM HCCIIEOBAHUSAM.
M1t hopMHPOBAHHUS KOMIIETEHIIHH HEOBXOMUMO OCYIIECTBUTE Psi/i 3TANOB. DTNl (OPMHPOBAHUS

KOMICTCHIMH, NPUMCHAEMBIE U1 9TOTO BHIBI 3aHATHH M HCIIONB3yeMble CpeCcTBa OLEHHBAHUSA
NpPeJICTABJICHEI B Tab/uie 2.

Tabimua 2—- Iransl popMupoBanus KoMmeTeHIMH H HCII0/Ib3yeMble CPeACTBA OEHHBAHUA

Cocras 3uare Ymers Baaners
UCITOJIF30BATE HaBBIKAMH
OCHOBHBIE CIIOCOOBI CaMOCTOATENBHO CaMOCTOATENBHOTO
Conepxanne yTanos CaMOOpraHHu3aliy ’ [TOJIy4CHHBIC 3HAHUA IIPU | HCIIOIB3OBAHUY
camoobpaszoBaHus. OOBSICHCHUH PE3YILTATOB | HCTOYHHKOB
IKCIIEPUMEHTOB, HOJTyYeHHs
AEa
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HH(pOPMaIHH B
HETUIIHYIHBIX
CHTYyalHAX.

IIPEMEHSTH 3HAHHUS B
obnacTH GU3NKH AL
OCBOEHHS
o6uenpodeccHoOHAIBHBIX
JUCLMIUTHH U PEWIECHHAS
npodecCHOHANBHBIX
3aa4.

e JlaboparopHsbie
paboTsl;

e Brmonnenue 10-
MariHero 3aja-

o Jlexuumu; e JlaboparopHsie paGo-

e IlpakTHYeECKHE 3aH5- TEBI,

. THSL, e BepmiojiHeHHe goMall-
Bujap! 3ansaTHHA

e CamocrosTesbHas Hero 3aJlaHHs; s
paboTa CTyJI€HTOB e CamocrosTesbHas ’
e CamocTodaresbHas
paboTa CTy/IEHTOB
paboTa CTyIeHTOB
TecT; o JlaGoparopHas pabo- |e 3awmmura nabopa-
e Konrponsuas pabo- Ta; TOPHBIX paboT;
Ta; e Koucrext caMocTos- | @  DK3aMeH.
Hcnoan3yemble e KosokBuyM; TespHOR paboTh
cpelcTBa oneHMBaHus | o [HuBHIyanbHOE

3aJlaHHeE;
e DK3aMeEH.

Obwue xapakmepucmuKy nokasamenei u Kpumepues OyeHusanus Komnemenyuu ha
6cex amanax npusedenvi 6 mabnuye 3.

Taauua 3 — O6mue XapaKTepUCTHKH NoKa3aTeell H KPHTEPHEB OLEHABAHHS KOMIETEHIUH no
yTanaM

Tloka3zaTeJHa ¥
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n3y4yaemoi obnacTH

OIIpEAEIICHHBIX

3HaTh YMerh Biaanets
KpHUTEepHH
Ob6nanaet Obnamaer
(haKTHYeCKHMH U JHara3oHoM
TEOPETUYECKHMH NPaKTHYECKHX Kontponupyer
. 3HaHHAMH B yMeHuH, TpeOyeMbIXx | paboTy, IIPOBOIHT
OT1an4HO (BBICOKHH
npenenax JUTS pa3BUTHS OLIEHKY,
ypOBeHbB) .
H3ydaeMoii 007acTH | TBOPUYECKHX COBEPIIEHCTBYET
C IOHUMAaHUEM peLICHHH, neicTBus paboTsl
I'paHHIl abcTparupoBaHus
IPUMEHHMOCTH npobieM
3naeT paxThl, O6nanaet beper
[IPUHIIAIB, JIMara3oHOM OTBETCTBEHHOCTD 32
Xopomo (6a3oBbli IpOILECCHl, O0IIHE MIPaKTHYECKHX 3aBepIleHHE 3a/1a4 B
ypOBeHb) IIOHATHUSA B yMeHUH, TpeOyeMbIX | HCCIIeN0BaHAH,
Tpeenax JUISL pelleHHs IpHCTIOCAONHBAET CBOEC

I[TOBEACHHUEC K
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1pobnem B o61acTH 00CTOSTEeNIBCTRBAM B
HCCIIEIOBaHUS petrennn npobiem
Ob6uanaer
OCHOBHBIMH
Ob6nanaer
Ynaosaersopurensno YMEHUSIMH, Paboraer npu npamom
. 6a3oBbIME O6IIHMH
(moporoBslii yposens) TpeOyeMbIMHU 15 Habmotenun
3HAHUSIMH
BBIIIOJTHEH U
IPOCTBIX 3a1a4

(DOPMYJIHpOBKa IIoKazareney u KPHTECPHCB OLI€HUBAHHUA JAHHOH KOMIICTEHIIHH MnpaBeacHa B tad-

e 4.

Ta6:mua 4 — IMokasarenu u KPHTE€PHH OLHECHUBAHHA KOMIETEHIHH HA ITamax

IMoxaszaTenu u
KpHTepHH

3uars

YMmers

Biaaners

CBOOOIHO BiajgeeT
3HAHUAMH O CIIOCO-
6ax camoopraHusa-
OUH ¥ caMoobpaso-
BaHUS;
IIPEJICTaBIISIET CIIO-

¢cBOOOIHO HAXOOHUT
H NIPUMEHSET METO-~
JIbI pEIIeHU 3a1ay
B HE3HAKOMBIX CH-

crocobeH pykoBo-
JHTD MEKIUCIH-

COBEL I Pe3yTBTaTEL Tyanusx; IJIHHAPHOH KOMaH-
Orimyno (Bbicoknii chonmlz) BayHH;I yMeeT QU3NUICCKH U Toit;
YPOBeHb) MaTeMaTHYecKu CBOOOJIHO BiIazeeT

PasIMYHBIX METO-
J0B caM006pa3oBa-
HUS;

BBIPAXAaTh, H apry-
MEHTHPOBAHO [10-

Pa3sHBIMH criocoba-
MH CaMOpa3BHTHA U

Xopomo (6a30BbIii

YPOBEHbE)

Ka3bIBaTh ITOJIOKE- camoo6pa3oBaHus
00OCHOBBIBAET BHI- .
HHS IIpeIMETHO
6op MeTomoB s
00N1acTH 3HaHHS
peurenus npodgec-
CHOHAJIBHOM 3a/a4y
ITOHMMAET BO3MOK-
CaMOCTOATEILHO
HOCTH BCEX METo-
noabupaet u roro-
J10B camoo6pazoBa-
BHUT JIJIS1 3KCIIEPH- KPHTHYECKH

HHSI H CaMOOpraHH-
3aIuy;

uMeer riaybokoe
NPEJCTaBIEHHE O
HOJOXKEHHSX Mpe -
METHOH 061acTi
3HaHHS,
apryMeHTHpPYET BbI-
0op MeTona perre-
HHA 33/1a9H4; CO-
CTaBJIET ILJIaH pe-
LIEHUS 3a]1a4H;
rpadUYecKu HTo-
CTpHpYeT 3a1a4y

MeHTa HeoOX0Iu1-
MOe obopyroBanme;
MIPUMEHSET METOIB]
peLICHHs 3a/1a4 B
HE3HAKOMBIX CHTY-
alusx;

YMe€eT KOPPEKTHO
BBID&XaTh U apry-
MEHTHPOBAaHHO
00OCHOBBIBATH T1O-
JIOKEeHUS IpeMer-
HOU 00JacTu 3Ha-
HHS

OCMBICITUBAET I10-
JyYEHHBIC 3HAHUS;
KOMIIETEHTEH B
Pa3IHYHBIX CHTYa-
uusx (pabora B
MEXIHMCIUILTHHAD-
HOH KOMaH/Ie);
BJIaJIeeT pasHbIMHU
criocobamu rmpe-
CTaBJieHUs HHpOp-
Maluu
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Y10BJIETBOPHTEILHO
(moporoBblii ypoBeHb)

e J1aeT ONpCHACNICHHA

OCHOBHBIX MTOHSATHH;

e BOCHPOU3BOIHUT

OCHOBHBIE MTOJIOXKE-
HHs [IPEIMETHOH
06/1acTH 3HAHMA,

e pacriosHaer Qu3H-

yeckue 0OBEKTHI;

e 3HAET OCHOBHBIC

METOBI PCUICHHA
THUIIOBBIX 3a1a4 H
YMEET UX puMe-
H4TH Ha NPAKTHKC

yMmeeT paborarh o

CIIPABOYHOH JIHTE- | @

paTypoH;
HCHOJNB3YeT Ipubo-
pbl, yKa3aHHbIC B

onucanuu jabopa- | e

TOpHOit paboTH;

yMeeT IpeJcTaB-
JSTh Pe3yJbTATHI
cBoeit paboThI

BJIAJIECT TEPMHHO-
JIOTHEH IpeaMeT-
Ho¥ 06J1acTH 3Ha-
HUS,;

cnocoOeH KOPPeKT-
HO NpEICTaBHTh
3HaHus B MareMa-
THYeckoi hopme

2 Komnemenuun OIIK-1

OIK-1: crocoBHOCTh KCIOIB30BaTh 6a30BbIe 3HAHHUA ML CCTECTBCHHBIX HayK, MaTeMAaTHKH ¥ uHOp-

MaTHKH, OCHOBHBIC (I)aKTBI, KOHH@HHHI/IO IIPHUHITHIIBL, CB43aHHBIX C IPHKJIALHO

MAaTHKOHM.

Jns popMHEpOBaHHS KOMIICTCHLIH HEOOXOAHUMO 0CY
KOMIIETEHIIMH, NpUMEHseMble [UI1 DJTOr0 BHIBI 3aHATHIA M HCIOJ

IpeJICTaBIIeHE! B Tabuuue 5.

i MaTeMaTHKOil U uHdOp-

[IIeCTBUTH PAJl STANOB. DTambl HOPMUPOBAHHS
p3yeMble CPEICTBA OLCHHBAHHS

Ta6auna 5— Jransi GopMHPOBAHHS KOMIIETCHIMH H HCNOIb3YEMBIC cpeacTBa OLEeHABAHHS

CocTtaB 3HaTh Ymerhb Baanerns
Cmoco0sl
OCYIIECTBJIEHUS
MIOUCKA, XpaHCHHA U WUcmonb30BaTh cpencTaa
06GpaboTkH HonydeHus HHGOPMALHHL.
uHGbOPMAIHH C Hcmons3oBark
HCIOJIb30BaHHEM TEKCTOBBIH PefaKToOp Ik | HaBeikaMH
OCHOBHBIX HAIMCAHUS OTYETOB N0 0GpaboTkH
Conepaalue STANOB | o\ ocuoctedt nabopaTOpHBIM paboTaM. | sKCrepMMEHTaTBHBIX
COBPEMEHHBIX Hcriop30BaTh pe3yIbTaToB.
TeKCTOBBIX PellakTopos | MPOrpaMMmy o6paboTku 1
K COBPEMCHHBIX IIpe/ICTaBACHUA
nporpamMm 00paboTKH 1 pe3ynbTaToB.
fpecTaBIeH s
uHGOPMALIHH
o Jlexuuu, ¢ JlaboparopHsle pabo-
. 5 e [PaKTHYECKHE 3aHA- THI: e JlaGopatopere
MBI 3aHATHI THS.

abopatopHble paboTHl;

e CamocTosTeapHad

paboTa CTyIEHTOB.

paboTHL
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Hcnonsiyemere
CpeICTBA OUEHHBAHUS

Tecr;
ycTHas becena;
JK3aMeH.

TBI;

¢ Jlaboparopusie pa6o-

KoHcrnexT camocTos-
TEJIBbHOH paboThl.

3ammra stabopa-
TOPHBIX paborT.

Obwjue xapakmepucmuku noxazameneii u Kp

6Cex smanax npusedenv 8 mabnuye 6.

umepues oyeHusanus KoMnemenyuu 1na

Tabauna 6 —~ O6mue XapAKTEPUCTHKH NOKa3aTeleil H KDHTEPHEB OLeHHBAHMS KOMIIETeHIHH 110

ITanam

Moka3zatenu u

3unatn YMmern Baaners
KpHTepuH
Obnanaet Obnanaer
(bakTHYeCKUMU 1 JHana3oHoM
TEOPETHYECCKUMH IPAKTHYECKUX Kontpompyer
. 3HAHUSIMH B €HH, TpeOyeMbIX aboTy, mpoBoaHT
OTanuno (BeICOKHI ™ > TPEDy P ’
penenax I pa3BUTHS OLIEHKY,
YPOBEHbD) .
H3y4aeMoH 00acTH | TBOpuYecKHx COBEPIICHCTBYET
C MIOHUMaHHEM pelueHuH, NeHCTBUS paGoTh
rpaHuI| abcTparupoBaHus
IIPUMEHUMOCTH 1poGiem
Obnanaet Bepet
3HaeT hakThl, JUana3oHoM OTBETCTBEHHOCTb 32
IIPUHIIHTIE], IIPaKTHYSCKHX 3aBepIICHHE 3a/1a9 B
Xopomo (6a30Bbrii nporeccsl, obmue YMeHHH, TpeGyeMbIX | HCCIeNOBaHHH,
YPOBeHB) HOHSTHS B JUTS pelieHus IIPHCIIOCA0IHUBAET CBOE
npenenax ONpeJeNeHHbBIX MOBEICHHE K
H3ydaeMoi 00nacTi | mpobneM B 067acTH obcrosTesNLCcTBAM B
HCCJIEIOBaHHS pemeHun npobiem
O6anaer
OCHOBHBIMH
Obnanaer
YaoBaersopurteibno YMEHHUSMH, PaGoraet nipu npsamom
. 6a30BEIMH OOIIIHMH
(moporoBbslii yposens) TpeOyeMbIMH A5 HalroneHun
3HAHUSAMU
BEITIOTTHEHH

HOPOCTHIX 3a/584

Tabmuna 7 - Iokazaresan u KPHUTCPHH OLIeHHBAHUS KOMIETEHIIHH HA 3Tamax

Hoxka3zarenu n
KpHTEepHH

3HaTh

Ymers

Biaagers
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Or1i4HO0 (BBICOKHHA
ypOBEHb)

CrobonaHo Biage-
€T BO3MOXKHOCTS-
MH COBPEMEHHBIX
TEKCTOBBIX pelaK-
TOPOB;

CroboaHo BIasE-
€T BO3MOXHOCTS-
MH COBPEMEHHBIX
nporpaMm obpa-
GOTKH H IIpell-
CTaBJICHHS UH-
¢dopMaluH;
CgoboaHO BRaIC-
eT criocobaMu BX
COBMECTHOTO HC-
[IOJIE30BaHUA

¢cBOOOIHO IIpHMeE-
HSTH BO3MOXXHOCTH
COBPEMEHHBIX TEK-
CTOBBIX PELAKTOPOB
B HE3HAKOMBIX CH-~
Tyauusx;
cBOOOIHO TIPHME-
HATH COBPEMEHHbIE
nporpaMmsl obpa-
GOTKH U NPENICTAB-
nenus wHopMa-
£12328

cBOOOIHO MX COB-
MECTHO MCIIOJIB30-
BaTh

criocobeH pykoBo-
JUTH MEXIHCIH-
[IJIMHAPHOH KOMaH-
JIOH;

cB0oOOHO BIIAJEET
pasHbIMH COBpE-
MEHHBIMHU CII0CO-
faMu mpejcTaslie-
HHA QU3HUECKOH
uHpOpMaLUH B
rpadudeckoit 1 Ma-
TeMaTH4eCKOH

dopme

Xopomo (6azoBblid
ypOBEHb)

OHMMAaeT BO3-
MOYHOCTH CO-
BPEMEHHBIX TEK-
CTOBBIX PeIaKTO-
pOB;

[IOHHMaeT BO3-
MOHOCTH CO-
BPEMEHHBIX I1PO-
rpamm 00paboTKH
¥ IIpe/ICTaBIEeH S
uHbOpMAaLIHH,
OHHMAET, KaK
COBMECTHO HX
MOJKHO HCIIOJIb30-
BaTh

CaMOCTOSATENLHO
[OJIB30BaThCA CO-
BPEMEHHBIMH TEK-
CTOBBIM pENAKTO-
pamu;
CaMOCTOSTENBHO
I0JIb30BATHCS CO-
BpEMEHHBIMH [IPO-
rpammamu obpa-
OOTKH ¥ TIpeICTaB-
neHus uHGopMa-
u;
CAMOCTOSATENLHO
COBMECTHO HX HC-
0JI630BaTh

KOMIIETEHTEH B
pa3IM4YHEIX CHTYa-
HAX

(paboTa B MEKAUC-
QUINTHHAPHOH KO-
MaH[e);

BlajceT PasHbIMH
cnocobamu mpen-
cTaBieHus pusnde-
cKoit HHGOpMALIUA
B rpaduyecKo 1
MaTeMaTH4ecKOn

dopme

VY 10B/1€TBOPHTEIbHO
(moporoBbIil ypoBeHb)

[IOHHMAET OCHOB-
HbIE BO3MOXHO-
CTH COBPEMEHHBIX
TEKCTOBBIX PE/IaK-
TOPOB,;

[IOHHMAET OCHOB-
HbIE BO3MOXHO-
CTH COBPEMEHHBIX
nporpamMm obpa-
GOTKH H IIpel-
CTaBJICHMs HH-
dbopmaiyu

yMmeeT paborars ¢
COBpPEMEHHBIMHU
TEKCTOBBIMH pe-
JAKTOPaMH;
HCIIOJIB3YET COBpE-
MEHHBIE IIporpam-
MBI 00pabOTKH H
Npe/CTaBICHUS
uH(OpMaLHH;
yMeeT npejicTaB-
NATH Pe3yAbTaTh
cBoeit paboTsl

BNazeeT TePMUHO-
JIOTHEH NpeaMeT-
HOH 00acTH 3Ha-
HHUS,

crnocobeH KOppeKT-
HO TIPeICTABUTH
uHdopManHIO B
rpadpugeckoit 1 Ma-
TEMaTHYECKOH

dopme

3 TunoBbi¢ KOHTPOJAbLHbLIC 3aJaHusA

I_[JB{ peann3aliu BBILIEIIEPEUMCICHHBIX 3ajad O6y‘—ICHHﬂ HCIIOJIB3YIOTCA CIICYIOIHE MaTepuajibl:

— TUNOBbIE KOHTPO/bHbIE 33AaHWA WAW WHblE MaTepuandl,
YMEHWi1, HaBbIKOB WM (nnu)
KOMMeTeHUM B npouecce ocBoeHun obpasosaTesibH

CornacosaHa Ha noprtane N2 6546

HEOBXOAMMbIE [N OUEHKU 3HAHWNA,
onbiTa AEATeNbHOCTU, XapaKTepusylowmnx STanb $opMHpoBaHUA
Ot Nporpammel, 8 cocTase:




1. Tectol m1a npakTHdeckux sansaTuii:
Kunemaruka nocrynarensaoro JBH)KCHUS,
KuneMaruka spamarensroro JBH)KCHUA,
Jlunamuka nocrynarensHoro JBUKEHHUS,
JluHaMuKa BpamatensHoro JIBHKEHHUS,
Moznexynsipras pusuxa. Kinaccnueckue CTATHCTHKHY;
Tepmonunamuxa;
3akon Kynona. Hanpsbxennocrs:
[Horenuan;
Mertanner u qusnexrpuxu s SIIEKTPOCTATHYECKOM T107I€;
10. Maruurocraruka;
11. IBuxenue 3apanos u TOKOB, pab0Ta B MArHHTHOM MOJIE;
12. [lsmoxenue 3apsaos u TOKoB B MarsuTHOM noje. ¢ dext Xoma
13. SABnenue snexrpomaruuTHON UHIYKUHH. DHEPrus OIS,
2. Tecrnl pas J260paTOPHBLIX 3aHATHI:
1. W3syuenne cpoiicts AHSNEKTPHKOB B MOJIE IIOCKOTO KOHAEHCATOpAa M olpenieneHue
OTHOCHTENIBHOMN AMDIEKTPHYECKON IIPOHHIAEMOCTH TBePAbIX JUIIEKTPHKOB.
2. Omnpenenenue ynensHoro 3apAlia S7ICKTPOHA METOIOM MarHeTPOHa (J0IyCK)
3. Ompenenenne ynensHOro 3apijia JNEKTPOHA METOJOM MarHeTpoHa  (3amuTa 2
BapHaHTa)
4. Onpenenenue mmpuHsI 3alPECHHON 30HBI HOMYIPOBOJHUKA IO TEMIIEPATYPHO
3aBHCHMOCTH 0OPaTHOTO TOKA AMOa
BuyTtpennuit porosdderr
Kunematuka paBHoyckopenHoro BpalleHHs
JMHaMuKa MasTHHKA O6epbeka
Uzyuenne pacnpenenenus bonsimana
. Usywenne snextpocrarnueckoro moms
10. U3mepenue ynenasnoro AIEKTPHICCKOTO CONPOTUBIICHHS METAIIJIOR
11. Usyuenue marautHoro nosns KpPYTOBOTO TOKa

VRN —

© 2N ;

HpHMepbl TE€CTOBOYO 3aJaHUS A HPAKTHYECKOI0 3aHATUSA.

Mexanuxa
1. Kakoe U3 mpemioxeHHbIx HiKe OTPE/CICHHH XapaKTepH3yeT HOPMABHYIO COCTaBIIAIOINYIO THHENHO-
TO YCKOpeHHus?
Otsetsr: 1) D10 dusmueckas BCKTOpHAs BENHYMHA, XaPaKTePHU3YIOIIAs OBICTPOTY H3MEHEeHHS CKOPOCTH
10 BeM4uHe. 2) D1o dusHyeckas BEKTOpHas BEJIHYHHA, XapaKTepH3yIOLIas OBICTPOTY H3MEHEHHS CKO-
POCTH 110 BEMHYHHE H HAlIPaBICHHUIO. 3) D10 pu3nyeckas BEKTOPHAs BEJIMYHHA, XapaKTepU3YIOIIasn
OBICTPOTY H3MeHeHHs CKOPOCTH 110 HaIlpaBJIeHUIO.
2. Panuyc-gexrop ABHXKYIIEHCS YaCTHIIBI OIIpeerseTcs BEIPQXKEHHEM I = 3t + 4t2j , TIe t- Bpems, i,j -
OPTEBI KOOpAHHATHBIX ocel X # Y cooTBeTcTBenHO. HaiiTi MOZYNb pauyca - BEKTOpPa YaCTHIIBI B KOHIIE
BTOPOM CEKYH/IBL.

Tepmoounamuxa
1. Onun Monts HaeanBbHOTO OXHOATOMHOTO r'a3a CHavaJsa H30TepPMUYECKH
pal
pacumpuics (T = 300 K). 3arem raz OXJIa/TUJIH, IIOHH3UB JaBJICHHE B 3 5
paza (cM. puc). Kakoe KoIHuecTBO TelmioTs! OTAaJI ras Ha yqactke 2-37 3
0 \Y

2. Yro BrIpaxaeT co6oii Benmumna kT2 ?

1) cymmapayto cpegniorno OHEPTHIO TENIOBOIO ABHXEHHUS MOJIEKYII,

2) CPEMHIOI0 SHEPTHIO MOCTYMATENEHOIO JBHKCHUA MOJIEKYITL;

3) CPeIHIOIO BHEPTHIO BpaIATeIbHOrO JBHKECHUS MOJIEKYT;

4) CpeJIHION0 SHEPTHIO TEIUIOBOTO BUKEHIS MOJICKYJI Ha OJHY CTeleHb CBOGOIEL.
CornacoBaHa Ha noprane Ne 6546
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Dnekmpocmamuxa

1. B BepiIMHAX KBajpaTa 3aKperieHbl OQHHAKOBLIC 1O MO/IyJTIO TOYEYHBIE 3aps/ibl. B NPOTHBOMOMOXKHEIX
BEpIIMHAX HAXOMATCS OJHOMMCHHBIC 3apsi/IBl. Onpeme/uTh HaNpaBJICHAC paBHOAEHCTBYIOILEH CHIIBL,
JeHCTBYOILEH Ha 3apsil, HaXOAIMiCS B OJHON U3 BEPILIHH.

Orget: 5 !

L
-q +g 5
2. B 57eKTPHYECKOM M0JIE, 06pasoBaHHOM 3aPSKCHHBIMA 11 OCKOCTAMH, TIEpPeMeNacTcs TOUeHbIH 3apsn
q 110 KOHTYpaM, H306paKeHHEM Ha PHCYHKE. CpaBHUTE paGOTy 3MEKTPHYECKOTO [ONs IIPH Tie-

peMEIICHHH 3apsaa.

A)A1 <A3<A2; B)A2=A3<A2; C) A3>A1<A2; D)A2=A3=A1/
Ortset: D)

Maznemusm
1. J{nuHHBI TPOBOJHUK C TOKOM = 13,5 A HMeeT BH/I, TOKa3aHHBIH Ha PHCYHKE.
Pamuyc 3aKpyTJIE€HHOM 4acTH MPOBOJHHKA R = 4 cM. ITnockoct A u B pacmofioxXeHBI IIOA 90°,
OrpeeNUTh BEIHYHHY HAIPSOHKEHHOCTH MATHATHOTO [10JIS1, CO3/{ABAEMOT0 TOKOM B Touke 0.

Otsetsi:1) 196.8; 2) 58.4; 3) 79,6; 4) 100.

2. CoNIeHOM I OTBOIAT OT BUTKA (BIOJb €T0 OCH) B yKa3aHHOM HaIlpaBJICHAH. Kak nampasJjieH HH-
AYKIHOHHBI TOK B BUTKE, €CJIH CMOTPETDH €O cropossi coneHonaa? Hampasienue T0Ka B COJNeHOH e YKa-
3aHO Ha PUCYHKE.

OrseThl: 1) 110 4aCOBOH CTPEIIKE;
2) npOTHB YaCOBOH CTPEIIKH;

I
3) MHAYKIHOHHBIA TOK HE BO3HUKACT.
(S 4
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IIpumep TecroBoro 3aganus nas JaboparopHoro 3aHsTHA.
Tema:
«M3ydenue croiicTs AHSJICKTPHKOB B NIOJIE IIJIOCKOTO KOHJEHCATopa» W
«Ompeesenne OTHOCHTENBHOR AUINCKTPHYCCKOH IIPOHMIIAEMOCTH TBEPIBIX JUITIEKTPHKOB »

buniaerN: 9

L. Yro xapakrepusyer Bexrop nonspuzauu P ?
1) IunonsHeL MOMENT euHuUIE 06beMa JUDIEKTPHKA;
2) JIMIonb b MOMEHT aToMa (MOJTEKyYIIBI) MUBIIEKTPHKA;
3) Bemuuuna, noka3eBaromas Bo CKOIBKO pa3 JNIEKTPHYECKOE NONIe, BO3PACTAET B JMDJIEKTPHKE;
4) BenuunHa, MOKa3bIBAIOMIAS BO CKOIBKO pas JJICKTPHIECKOE 1101, YMEHBIIACTCS B IHIIEKTPHKE.
2. JIns HenonspHOro AMSIICKTPHUKA CHPABEUTUBEI YTBEPKICHHUS . . .
a) JHIONBHBIE MOMEHTBI MOJIEKYJT AHSJIEKTPHKA B OTCYTCTBHE BHELIHETO 3IEKTPHYECKOTO OIS
PaBHBI HYTIO;
0) nonspu30BaHHOCTS AHSJIEKTPUKA TIPAMO IMPONIOPUHOHANIBHA HAIPSYKEHHOCTH SMEKTPUYECKOro
1071
B) IM3JIEKTPHYECKAS BOCIIPHHMYMBOCTD AMBJIEKTPUKA 00PaTHO NPONOPLHOHANBHA TeMIIepaType.

1) a; 2)6; 3)B; 4) a, 6; 5)a, B; 6) 6, B.
3. Vkaxure BeIpaxceHue, KOTOpOE ONUCHIBAET HANIPSHKEHHOCTD 3EKTPUUECKOro 0t E BOIM3H IIOBEPX-
HOCTH 3apsKEHHOTO NPOBOJHUKA (6 — HOBEPXHOCTHAS IIOTHOCTE 3apsaa; &g — JIEKTPHUIECKAA [TOCTOSH-
Hasl; q — 3apsjl BHYTPH IIPOBOIHUKA).

DE==—; 2E=2, 3 p-4. 4 E=0.

2¢, &, g,
4. ITnocknit BO3MyImHBL KOHIEHCATOp C PacCTOsHIEM MEXTY TUIACTHHAME | MM 3apsbkeH 10 PasHOCTH
HOTEHIIHAIOB 50 B H OTKIIFOYECH OT HCTOYHHKA HanmeeHHﬂ. KaI(OBa 6yI[eT Pa3HOCTH HOTeHHHaﬂOB, €CIIH
HJIACTHHBI pa3,HBHHYTB pie] pacCroaHus 5 MM?

TeMbI KOHTPOIBLHBIX pabor:

Kunemarnka mMatepuansroii Touxy.

JlMHaMHKa HOCTYNATeTFHOTO ABHIKEHH.
Kinaccudeckue crarucruxn.

Tepmomunamuxa.

Horennunan u pabora.

Mertanns i tuanextpuky B MEKTPHUECKOM IT0JIE.
3akon Kyiona.

JluHaMuka BpaimaTenbHOro JBHIKEHMUS.
MaruurocraTuxa.

10. SnexrpomarauTaas wHIyKIMA.

11. Jlswxxenue 3apsioB ¥ TOKOB B MATHUTHOM OJIe.

e R I e

IIpumepe1 kKoHTpOILHBIX paboT.
buner 4.
Kunemaruka mMarepuansHoii Touxs.
1. MaxoBuk Bpamarcs, nesnas 57 06/c. IIpu TopMoxenun on Hawan Bpamatscs paBHO3aMEJICHHO H Ye-
pe3 39 ¢ octanosuica. CkonpKo 060pOTOB CHeNal MaXOBHK OT Hayana TOPMOKEHHS IO OCTAHOBKHU?
2. C xaxoit HauboNBLIeH CKOPOCTBIO IOIIKEH HITH NOJ D0KAEM YeJIOBEK, YTOOB! JOXKIb He MoNaga Ha
HOTH, €CJIH OH ACPXKHT 30HT Ha BeICOTe 178 cM Haz 3emiéii Tax, uro Kpaif ero BBICTyTIaeT Biiepe]| Ha 12
cM? Karumm noskist najaroT BepTukaisao co cKopocTeio 11 M/c.
3. Yepes ckoibKo CeKyHH BeKTOp CKOpOCTH TeJ1a, OPOLIEHHOTO MO YIIIoM 32°K TOPH30HTY C HAYalbLHOMH
ckopocteio 11 M/c, 6yaer coctapnars ¢ TOPH30HTOM yrou 14°7
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Ko/sIOKBHYM N0 MEXaHHKE
Buster Ne 12

1.3aKOHBI COXPAHEHUS B MeXaHUKE. 3aKOH COXPaHeHHs UMITyJIbCa.
2. CHapsi, BbUICTEBIIMH U3 OPY/IHs, paspblBacTCs Ha 1Ba OJIMHAKOBBIX OCKOJIKa B HAHBBICIIEH TOIKE Tpa-
extopud. OJIHH U3 OCKOJIKOB IOJIETE B 06paTHOM HAIIPABIIEHHH C TOH XK€ CKOPOCTHIO, C KOTOPOH JeTes
HemocpeICTBEHHO J10 pa3pbiBa. Bo ckonbko pas BO3poc.1a CKOPOCTB BTOPOTO OCKOJIKA?
3. K o6ozy Koneca, uMeromeMy (opMy IHCKa palnycoM 0,5M u maccoit 50 Kr, MpUIoKeHa KacaTe/IbHad
cwna F = 98,1 H. Haiitu yrioBoe yCKOpPEHHE Kojleca.
4.Teno CKOMB3UT PABHOMEPHO 110 HAKJIOHHOH MJIOCKOCTH C yITIOM HAKJIOHa 40 rpagycos. OnpenenuTs
K03 QHIHEHT TPEHUS O MITOCKOCTD.
5. TTyns, neTeBLIas TOPH3OHTAIBHO, yAAPACTCS O MAATHHK. B KakoM cilyyae MasTHHK OTKJIOHHTCS Ha
Gonpinuit yroa?
OrseThl: 1) ecii IyJIs OTCKOYUT OT MasTHHKA, 2) ecnu Iy 3aCTPAHET B HEM; 3) 01MHAKOBO B 060MX
cryqasiX. OtseT 000CHOBATE.
6. Ec/H och BPALIEHHS OXHOPOIHOTO IHIMEPA IEPEHECTH U3 [IEHTpa Macc Ha paccTosHue 2R, T0 BO
CKOJIBKO Pa3 H3MEHHTCAMOMEHT HHEPIUH OTHOCUTEIRHO HOBO#M OCH?

Concox HHIUBHAYAJAbHBIX TBOPYECKHX 3analmﬁ:

KuneMaTHKa MaTepHaIbHON TOYKH.

JlnHamMuKa MOCTYNATeIbHOTO JIBHKEHEHA.
Knaccuyeckue CTaTHCTHKH.

TepMoauHAMHKA.

[MoTenuumain u padora.

MeTauTbl ¥ JAICKTPHKH B JJICKTPHIECKOM II0JIC.
3akon Kynona.

. DnexTpocTarHKa.

10. JInramMuKa BpaIiaTeIbHOTO JBHKCHHUA.

11. MarunuTocTaruka.

12. DieKTpoMarHuTHas WHIyKIHSL.

13. JIpukeHne 3apaa0B U TOKOB B MArHUTHOM IIOJIC.

© 0N oL W

Hpnmepbl HHAUBHIYAJILHOTO TBOP4YECKOro 3aJaHnd:

3axon Kynona. burer Ne 4

1. JTBa OIMHAKOBBIX 3apslia, HAXOIMIIMECS Ha MATCHPKUX LIAPHKAX, OTCTOALIMX JIpYyT OT Jpyra Ha pac-
CTOSIHHE 4 CM, B3aMOIEHCTBYIOT B BaKyyMe C CHIIOH 10 MH. Onpegenuts B HKJI BeNHYMHY 3apsI0B.
2 C Kaxo# CHIIOH B3auMOJIEHCTBYIOT IBa 3apsja 61 aK1 i 20 MxKor Ha paccTosHHE 61 M ApYT OT ApyTa
B KALKOCTH € IM3IEKTPUIECKOH [POHHIIAEMOCTBIOTS.
3. HanpsEHHOCTh SIEKTPHIECKOTO HOJIs1 3EMITH 117 B/M 1 HanpaplieHa BepTHKaIbHO BHH3. Kakoe ycko-
peHue OyleT HMEThb MBLIMHKA Maccoil 25 MKT, Hecylnas OTPULATEIbHBIH 3apal 437 nKn? ConpotHnie-
HHE BO3/yXa HE YYHTHIBATD.
4. BBIYHC/TMTD YCKOpEHHE, cO00maeMoe OHHM JIIEKTPOHOM JPYIOMY, HaxojauieMycst OT IIEPBOTO Ha
paccTosHAH 47 CM.
5. B 1ByX IPOTHBOIIOJNIOKHBIX BEPIIMHAX KBAApaTa €O CTOPOHOM 16 cM HaXxoJATCA 3apsjibl 110 73 oK
HaifTH HanpsDKEHHOCTD NOJIA B ABYX APYTHX BOpUIMHAX KBaJpata.
6. 3apsibl HOIFOCOB HIIOJA PaBHBI 12 aKi1. DexTpuIecKui MOMEHT €ro paBeH 12 gKo-M. Onpenenurs
HANPSDKEHHOCTD HIEKTPUHECKOr0 TIOJIA Ha OCH IO Ha PACCTOAHHMH 2 M OT €ro IOJOXKHTENBHOTO T10-
JIrOCA.
7. JlBa OMHAKOBBIX IOJOKHUTEBHAIX 3apsiia 66 uKo1 HaxouATCs Ha paccTOSIHHM 77 ¢M ApYr OT Apyra.
HaiiTu (B cM.) H& TNEPICHIMKYJSPE, BOCCTAHOBICHHOM M3 CCPEIMHEL TIPSAMOiL, COeMHAIONICH 3apsaIbl,
TOUKY. B KOTOPOH HANPKEHHOCTH BIEKTPUYECCKOTO MONI MMECT MaKCHMYM.
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Buser Ne 12
Teria 44. Tepmosuravmsca,

1. Ilpouecc pacmupenus 6 monei KHCIOpOJa OMHUChIBAETCS ypaBHeHHeM p° ) = const. HaliTh Temmosn-
KOCTb ra3a B 3TOM nporuecce.

2. BBIMHCIHTD yAeNBbHYIO TemIo8MKOCTS TIpH [IOCTOSIHHOM JaBJICHUH Ta30BOi cMecH, cocTosmeit 13 21
I a30Ta ¥ 20 r aproua. ['a3b CUUTATE HACATHHBIMIY.

3. CMemany Boxy maccoit 3 kr Iipu Temrieparype 280 K ¢ Bomoit maccoit 5 kr pu Temneparype 330 K.
Halitn m3menenwe surponun BOIBI, IPOM3OLIE/NIEE B Pe3y/NbTATe CMENTHBAHHA. YIeNbHAS TEMIO&M-
KOCTb BOJIbI paBHa 4,18 x/x/(xr-K).

4. Ipontece pacumpenus natu mosned KPHIITOHA IPOMCXOMUT TaK, 9TO JaBJIEHHE I'a3a YBETHIHBACTCS
IpAMO NPONOPUHOHANEHO €ro 06béMy. Haiitu TIpUpAICHUE SHTPONHH KPHUITOHA TIPH YBEIMYEHHH €ro
00béMa B 7 pas.

5. PaBHOBecHOe HarpeBanue 5 moneit OIHOATOMHOTO rasa ot Temieparypsl 7, = 168 K 1o TeMIepary-
pet 73 = 397 K onuchbiBaetcs YPaBHEHHEM

p= poeaT ,
TN€ p — NaBiICHHE rasa, py = const, o = 10~
3TOM Iporuecce.

6. meercs TEPMOH30JIMPOBAHHBIH COCYI, pa3iendHHbIH [IEPETOPOJIKOH Ha IBe YacTH. B ool U3 Hux
HaxomuTes 16 Momb oxHOrO rasa, B Apyroii — 1 Mo1b Apyroro rasa. O6a rasa uneansHele. Temneparypa u

NaBjieHHe OOOUX Ta30B OJMHAKOBEIC. Ileperoponxy y6uparor, 1 rassr monHocTEO NePEMEUTHBAIOTCS.
Haiiti npupamenwe sutpormmu razos moce YCTaHOBJICHHS PaBHOBECHS.

Crincox naboparopabix pabor:

Kunemarnka pasroyckopennoro BpaleHHs

HuHaMuka MasTHHKA O6epbeka

Omnpenenenne MomenTa HHEPIHH TBEPIBIX Tej

Usyuenne spamarensuoro u TNOCTYNIaTeNBHOTO IBIXCHHH Ha MalliHe ATBY 12

Wsyuenne pactipenenenns Makcsesuia

Msyuenne pacnipenenenns Bombimana

Onpenenenne oTHOIEHHS TemmoeMKOCTel raza Metonom Kiemana-Jlesopma

Wsyuenne tepmomnuamugeckux IPOLECCOB

. Usyuenue tenmonpososnoctn BO3IyXa

10. Uzyuenne snexTpocrariueckoro moss

11. M3yyenue cpoiicts AUDJICKTPUKOB B IIOJIE ITOCKOTO KOHIEHCATopa

12. Onpenenenne oTHOCHTETBHOI AHSJIEKTPUIECKON IIPOHUIIAEMOCTH TBEPIBIX
JHBJIEKTPHKOB

13. U3Mepenue ynensnoro SJIEKTPHYECKOTO COPOTHBIIEHHS METALUIOB

14. MU3yuenune MarHHTHOrO mojIst KpYTOBOTO TOKa

15. Onpenenenue yneasroro 3apa/a 5JeKTPOHa METOIOM MarHeTpoHa

PN AW~

Ne

Tembi nas camocrosrennHoi paGornr:
1. Kunemarnxa.
2. luHaMHKa NOCTYNATeNbHOTO ABHIKEHHIS,
3. JlnHaMHKa BPaIIaTe/IbHOTO IBHKEHHS.
4. Monekynspras pusuxa.
5. Kiaccnueckne cratieTuky.
6. Tepmonuramuxa.
7. DneKTpocTaTHKA.
8. IlocTosHubLI TOK.
9. MarmuTHOE 107IE B BaKyyMe.
10. MaruuTHOE 107Ie B BelnecTse.
11. YpaBHenus Makcpemia.
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Cnucok PK3aMeHAIMOHHBIX BOHOPOCOB:

Mexanuka

0 N oW R

I\)[\)NI\)I\)[\)I\)I\)[\)P—‘»—‘)—‘H»—‘)—"—-‘M»—‘M\O
OO\IO\LI\-PUJI\)'—‘O\OOO\]O\UI-I}LD[\)»—‘O'

29.

30

Kunemaruka. HopManbHOE H TaHT€HIHMATLHOE YCKOPCHHUE.
KuHeMaTHKa BpalaTeIbHOro ABHKCHUS. CR13b MEXJLY YTJIOBBIMH H JIMHCHHBIMH YCKOPECHHAMH.
Tunamuxa. 3akons! HeroToHa.
JIBiKeHHe CHCTEMbI MATEPHATBHBIX TOUCK.
OCHOBHOE ypaBHEHHE JMHAMHKH MOCTYIATEILHOTO JIBHYKEHHUS IPOM3BOIBHON CHCTEMBL TEIL
Cuibl B MEXaHHKE.
KuneTuueckas SHEPIHsL.
Pa6ora 1 MOIIHOCTb.
KoHcepBaTHBHBIC CUJIBL.
. [TorennuansHas SHEPrus.
_ CBs13b MeXLy [IOTEHIHATBHON SHEPrHeH H cuof.
. OCHOBHOE yPaBHEHHE IMHAMHKH BPAIATEIbHOIO JBHKEHHS! OTHOCHTENIBHO HEMOBHKHOH TOUKA.
. VpaBHeHHE JHHAMAKH BPAIIATC/IEHOTO JBIKEHHS. OTHOCHTENBHO HEMOBIKHON OCH.

. MoOMeHT UHEPLMH.

_ KuHernyeckas SHEprHs Bpallaomerocs Tea.

_ PaGoTa BHEINHUX CHJI TIPH BpareHud TBEPAOTO Tea.

. 3aKOH COXPAHEHHUs MEXaHMIECKOH SHEPTHH.

. Vap abCOMOTHO yIPYTUX M HEYIPYTUX Tell € TOHKH 3peHnst 3aKOHOB COXPAHEHHS.
. 3aKOH COXPaHEHHs MOMEHTa HMITYJIbCA.

. HennepumansHbie CHCTEMBI OTCUETA. Cuuibl HHEPIIMH.

. LlenTpobexnas cula HHEPIUIH.

. Cuna Kopuomuca.

. TIpHHIIAII OTHOCHTEIBHOCTH Taymes.
_PesnsiruBucTcKast Mexanuka. [IpeoOpasoBanus Jlopenua.
_ CriencTBHs 3 mpeoGpasopanuii JlopeHna..
_PensTuBucTckas kuHemaTuka. CroxeHHe CKOpOCTEH.

. PenstuBHCcTCKAd JTHHAMHKA.

_ PenTHBHCTCKOE BBHIPRXKEHHE JJIS DHCPTUH.
B3auMOCBSA3b MacChl M 9HEPIUH.

Tlonsrre 06 061Ie TeOPHH OTHOCHTEIBHOCTH.

MonexyaapHaa usuka u mepmMoOUHAMUKA

1. YpaBHeHHE COCTOSHHA HIACAIBHOTO Iasa (YpaBHeHue Meupeneepa-Kianeiipona).

2. lIaBJ'IeHI/IC. OCHOBHOE YPaBHCHHC MOH@KYJIHPHO-KYIHCTH‘—ICCKOﬁ TCOPHH.

4

Corn

3. Temmeparypa.
. Buyrpennss sneprus. Temnora 1 pabora. [Tepoe Hayasto TEPMOIMHAMUKH.
5. CKOpOCTH Ta30BbIX MOJIEKYJL. Omnprr [TtepHa.
6. PacripeieieHHE MOJIEKYJI Ta3a 110 CKOPOCTM. OynKuMs pacnpesieneHis Makesenia.
7. Hanbosnee BeposTHas, CPeIHAS KBaApATHYHAA M CPEIHAA apu(pMeTHYECKas CKOPOCTH MOJIEKY T
raza.
8. Pacnipenesnenne MakcBenia o 3HAUCHAAM KHHETHYECKOH SHEPTHH.
9. Gopmyna Makcsea i OTHOCHTEIBHBIX CKOpOCTEH.
10. Bapomerpryeckas Gopmyna.
11. Pacnpesienenue bosnblMana.
12. Tenmnoémkocts rasa. @opMyna Maiepa.
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15.
16.

14

WzoGapuyeckuit nponece.
HMzorepmudeckuii nponece.

17. Annabaruyeckuii nponecc.

18.

HOHHTpOHH‘IECKHe IIPOLECCHI.

19. O6patumsiit uukn Kapro.
20. Heo6parumsrit uuka Kapro.

21.

OHTpOIHSL.

22. U3MeHenue SHTpONUHM 11pu 0BpaTHMBIX H HEOOPATHMBIX rpoieccax.

23.

BTOpOC Ha"9ajlo TCPMOOUHAMHKH,

24. CoGoanas H cBsi3anHas OHEPIrHsl. DU3MYECKHI CMBIC/ SHTPOIHH.
25. CraTHCTHYeCKHH CMBICT SHTPOITHH.

dnexmpuvuecmeo

PN R L~

18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31
Corn

DeKTpHYeCKUii 3apsi. 3akoH COXpaHEHH IMEKTPHYECKOTO 3apsia.

BsaumoneiictBue anextpuyecknx 3apsAn0B B BakyyMe. 3akoH Kynona.

Onexrpuyeckoe none. HanpsoxénuocTs SJIEKTPHUIECKOro nofsa. CHIIOBBIE IHHHH.
[Tpunnun cynepnosurmu IMEKTPHYECKUX ITOTIEH.

ITone nunons.

Teopema Octporpaackoro-T'aycca s BCKTOpa HANPSDKEHHOCTH 3MIEKTPHYECKOTO MO,
[lone 6eckoneunoit onropoaHO 3apsHKEHHOMN TIIOCKOCTH.

Iore nBYX paBHOMEPHO 3aPAIKEHHBIX MITOCKOCTEIL.

IlorneMoTopHBIE CHITEL

- Ione Geckoneunoro 3apsokennoro WIHHIpA.

. [Tone cdepudeckoit mposoasameit ITOBEPXHOCTH.

- Ionte 06bémMHO-3apsiKkenHOTO MIapa.

- Huddepennuancuas dopma TeopeMsl ['aycca.

. IloTennuan. Pabora cuin JMEKTPOCTATHYECKOT'O IT0JIS.

. DHEpPrus B3auMOIeHCTBHS CHCTEMbI 3apsiToB.

. CBA3b MEXITY HANPSIKEHHOCTHIO SMEKTPOCTATHYECKOTO IO/ M [TOTEHITHAIOM.

- PasHocte notennumanos mexay rouxamu T0J11, 00pa3oBaHHOIO GECKOHEUHOH 3apsIKEHHOM MToC-

KOCTBIO.
PasHocTs noteHnnanos Mexay roukamu nost, 00pa3oBaHHOIO ABYMSI OECKOHEYHBIMHU 3apsOKeH-
HBIMH ILTOCKOCTSMH.

PasHocts noteHnmnanos Mexy Toukamu 10714, 00Pa30BAHHOTO GECKOHEUHBIM 3apsKEHHBIM
JUTHHHBIM OHJIHHIPOM.

Paznocts noteHnmanos Mexy Toukamu 10714, 00Pa30BAHHOTO 3apSKEHHOH [yCTOTENOMH cohe-
pon.

PasHocTs noTennuanos Mexay Toukamu mosns BHYTPH 00BEMHO-3apsIKEHHOTO IIapa.
Lmpkynsnus BekTopa HANPsHKEHHOCTH EKTPOCTATHYECKOTO OIS,

Honspusaus nusnexTpukos.

BexTop anextpuueckoro cMemenns (3mexTpHYecKast HHIYKIHS).

IloTok BekTOpa dneKTpHYEcKOro cMemeHns.

Msmenenue sextopos E u D ua rpanume pasjena AByX JHINEKTPHKOB.

Pacnipenenenue snexrpuaeckux 3aps/I0B Ha MPOBOJ(HHKE.

Hanpsoxéunocts mons B6musu mosepxuocTH 3apsHKEHHOTO [IPOBOAHHKA.

CBOMHCTBO 3aMKHYTO# NpoBOAsIIEl 060TOUKH.

ONEKTPOEMKOCTS.

Knuneurarantr Maamrrrrarrea o

acoBaHa Ha noprane Ne 6546 P>




32.
33.
34.
35.
36.
37.
38.
39.
40.

Mazremuszm
1. CTaTHyecKoe MarHWTHOE I10JI€ B BaKyyMe. BekTop MarHUTHOH HHTYKIHH.

15

DHeprus 3apsHXEHHOr0 IPOBOJHKKA.

DHeprus 3apsHKEHHOT0 KOHJEHCAaTopa.

DHEprusi MMEKTPHICCKOro MOJIA.

[TocTOSHHBIHA DIEKTPHUECKHHA TOK. Snexrpuueckuii Tok. [LIOTHOCTE TOKA.
VpaBHEHHE HENPEPBIBHOCTH.

DAeKTPOABHKYIAs CHJIA.

O600ménHbI 3aKkod OMa I HEOAHOPOIHOTO y4acTKa IenH.
Paspersiénubie neny. [Tpaswia Kupxroda.

MomHocTs ToKa. 3akoH [hroyna-Jlesna.

2. 3axon buo-Casapa-Jlamiaca.

3. MarsuTHOe noJie IpsMoro ToKa.

4. MarauTHoe 1ose KpyroBoro Toka.

5. MarauTHOE IoJie IBIKYINerocs 3apsa.

% N o

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

3axon Ammepa. Cuia, JeHcTByiomas Ha TPOBOJHUK C TOKOM B MATHHTHOM IIOJIE.
KoHTYp ¢ TOKOM B MArHUTHOM ITOJIC.

Cuna Jlopenua.

JIBrKCHNUE 3apsUKEHHON YaCTHIEI B OJTHOPOAHOM MATHHTHOM TIoJIE.

Db dext Xomia.

[ {MpKy/AIHEs BEKTOpA MArHUTHOH HHYKIHH.

MarsuTHOE MOJIE COIEHONA.

MarsuTHOe oje TOporaa.

Pa6oTa 10 IepeMeIIeHHIO POBOIHUKA 1 KOHTYPa € TOKOM B MAaIHHTHOM ToJIe.
MarsuTHOE [oNe B BeecTse. HaMarHHUeHHOCTD | HANPSHKEHHOCTE MArHUTHOTO TIOTISA.
MarauTHbIE MOMEHTBI JIEKTPOHOB M aTOMOB.

JlnamMarseTusMm.

ITapamMarseTu3M.

CRoiicTBO $eppOMarHMTHBIX MATCPHATIOB.

MarsuToMexanndecKuit 3GhexT.

[Iprpona CIOHTAHHONW HAMAarHU4EHHOCTH deppOMarHeTHKOB.

TIpenomnenue Bektopos E u H Ha rpanume pasjieia AByx OJJHOPOJIHBIX MArHeTHKOB.
SIBnenue PIEKTPOMarHHTHON HHIYKIHH.

DeKTpOABHKYILAsA CHIIA (3.1.c.) HHIYKIIHH.

[Tpupona sABICHUS 371eKTPOMArHUTHOM HHITYKIHH.

BuxpeBble TOKH (TOKH ®dyko).

SIBieHHe CaMOMHIYKINH.

B3auMHas AHIYKIHS.

DHeprus MarHMTHOTO MOJIA.

BuxpeBoe 3IeKTPHYECKOE TOJIE.

Tox cMeInenus.

Ypasuenns Makcpeia.
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4 Meroauueckne MaTepHaIbl
Cornacuo mynkry 12.1 paboueit nporpammsr.
1. OcHoBHasn anTepaTypa:
1. Cagenses U.B. Kypc o6mei $usHKu: yuebHoe nmocobue s BTY30B: B 3 1. — 7-¢ u3x., cTepeo-
tHiL ~ CI16.: Jlans, 2007.
T. 1: Mexanuxa. Monexynspras pusnxa. — 432 c. (B 6ubmioreke - 155 3K3.).
T. 2: Drextpruectro u Marnernsm. BoymeL. Onraka. - 496 c. (B 6ubimoreke — 148 9K3.).
2. Cusyxun JI.B. O6muit Kypc dusukm: yyeGHoe nocobue s BY30B B 5 T. — M.: ®usmarinr,
2005-2006.
T. 1: Mexanuka. - 5-¢ H31., cTepeoTHn. — M.: @usmarnnt, 2006. — 560 c. (B 6ubmaorexe — 101
9K3.).
T. 2: Tepmomuuamuka u MOJIEKYIIsIipHas pu3uka. — 5-e u3z., ucrnp. — M.: @usmaraut, 2006, —
543 c. (B 6ubmmoreke — 100 9K3.).
T. 3: Onexrpuyecrno. — 5-¢ H31., ctepeotun. — M.: ®usmariur, 2006. — 654 ¢. (B 6ubnuorexe —
100 3k3.).
3. 3ucman T'.A., Togec O.M. Kypc obimeii ¢pusuxn. B 3-x 1. [OnexTponHsii pecype] — CII6.:
Jlans, 2007.
T. 1: Mexanuxa. Monexynsapuas ¢pusnka. Konebanus u sonmer, — 7-e m31. — 352 ¢. Pexxum 10-

CTymna on-line c KOMIIBIOTEPOB TYCVYP:
httn://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=505.
T.2: DOnextpuuecTBO u Marmermsm, — 7-e m3a. —352c. Pexum nocrtyna  on-line:

http://e.lanbook.com/books/element.php‘?pl1 cid=25&pll_id=151 ¢ Komisiotepos TYCVYP.
Cornacuo mynkry 12.2 paGoueit IIPOrpaMMBEL.

2. lonosiauTebHAS JiMTeparypa:

1. Casenser U.B. C6oprux BOIPOCOB M 3aja4 1o ofimed ¢usuxe. [DekTpoHHbIi pecypc] — 5-e
H3]L., CTEpPEOTHIL. - CII6.: Jlans, 2016. - 292 ¢, Pesxxum JOCTyma on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=71766 ¢ xomunerotepos TYCVYP,

2. Uponos N.E. Mexaunuka. OcHoBHbIe 3aKOHEL. — 8-e H31., crepeoTtur. — M.: BUHOM. JIa6opa-
Topust 3HaHHH, 2006. — 309 c. (B 6ubnuorexe — 99 9K3.).

3. Uponos UL.E. ®usnka MAaKpoCHCTeM. OCHOBHBIE 3aKOHBL — 3-¢ U3, crepeotui. — M.: BUHOM.
JlaGopatopus snammit, 2006. — 207 c. (B 6ubmorexe — 50 3k3.).

4. Uponos WLE. DnextpomarneTssm. OCHOBHEE 3aKOHEL: Y4e6GHOE Mocobue /IS BY30B. — 5-¢ H3j. —

M.: BUHOM. JlaGopatopus suammit, 2006. - 319 c. (B 6ubmoteke — 101 5k3.).

5. Uponos WLE. BonHosble Tipouecchl. OCHOBHEIE 3aKOHBL y4eGHOe mocobue. — 3-¢ 31, — M.: BU-
HOM. JIa6oparopus 3nanuit, 2006. — 263 c. (B Gubmmoteke — 100 ox3.).

7. Uponos U.E. 3anaun no o6meit dusuxe: Yuebuoe rocobue ms BY30B. — 7-€ U311, CTEpEOTHIL. —
M.: BUHOM. JlaGoparopus suanmit, 2007. — 431 . (B 6ubmmotexe — 496 5x3.).

8. Yepros AT, Bopo6rés A.A. 3anaunnk mo dmsuke: Yue6Hoe mocobue JUIs BTY30B. — 8-¢ u3f.,
nepepad. ¥ gon.— M.: @usMariur, 2007, — 640 c. (B 6ubmmotexe — 99 3x3.).

9. Bonbkenmreitn B.C. C6opHuk 3amag no obmemy Kypcy dusukm: YueGHoe mocobue U1 BTY-
30B. — 12-e m3n., menp. — M.: Hayka, 1990. — 396 c. (B Oubnmoteke — 148 5k3.).

10. Kosripes A. B. Kypc sekmmii 1o dusnke: Yuebrnx. — Tomck: TYCVP, 2007. - 421 c. (B 6u6-
THOTEKE ~ 697 3K3.).

11. Kanarmnukos H.IT., Kosxeprmxos H.M. Omsuka. UHTEpHET-TeCTHPOBAHME 6a30BBIX 3HAHMIL [Onek-
TPOHHBIH  pecype] —1l-e wmwg —CII6.: Jlams, 2009. —160c. Pexm focryna  on-line:
http://e.lanbook.com/books/elementphp?pl1 cid=25&pll_id=172 ¢ koMibrotepoB TYCVP,

12. Jloszorckuit B.H. Kypc ¢usuxu. B 2-x 7. [DnexTpornsLi pecype] — 6- u3n., HCOp. U Jom. —

CII6.: Jlans, 2009,

13. Cagenbes W.B. Kypc o6meit ¢m3uku. B 3-x 1T. [Snextponnsiit pecype] — CI16.: Jlans, 2011,

T. 1: Mexannxka. Mosexynspuas usuka. — 11-e usz., crepeorur. —~ CII6.: Jlaus, 2011. — 432 c.
Pexum nocTymna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php‘?pl1 cid=25&pl1_id=2038.

T. 2: DnekTpuyecTBo ¥ MarHeTH3M. BojHey Onruka. — 11-e usn., crepeorun. — CII6.: Jlane,
2011. -496 c. Pexum Joctyna on-line c KOMIIBIOTEPOB TYCYP:

CornacogaHa Ha noprane Ne mBB@In?pll_cid=25&pl1_id=2039.
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14. ®puin C.0., Tumopesa A.B. Kypc obmeit ¢uzuku. B 3-x TT. [DneKTpOHHBIH pecype] — CII6.:

Jlans, 2009.
T. 1: duszudecKkue OCHOBBI MEXAHUKH. MonekyiisipHas Qu3nKa. Kosie6anus 4 BOJHBL — 13-€
WU34., CTEpPEeOTHIL.  — CIi6.: JMams, 2009. - 480 c. Pexum goctyma on-line:

http://e.1anbook.com/books/element.php?pl1 cid=25&pl1 id=416 ¢ kommpiotepo TYCYP.
T. 2: DrexkTpuyecKHe M JJICKTPOMArHETHUCCKHE apneHns. — 12-e 3., crepeotin. — CII6.:
Jlans, 2009. - 528 c. Pexnm JOCTyTia on-line:
http://e.1anbook.com/books/element.php?pl1 cid=25&pl1 id=418 ¢ xommbroTepos TYCYP.

CornacHo nyHKTy 12.3 paboueii porpaMMmbl.

3. YyeGHo-MeTOaANYECKHE MOCOOHS H NPOrPaMMHO€ obecrieuecHHE

1. Yuebno-memoouueckue nocoous 01 npAKmMu1ecKux saHAmMUIL U camocmoamenvHou paéo-
bt [DNEKTPOHHBIH pecype]:

3.1. Yyxxos O.IL. Pabora 1 SHEprud. 3aKkoHBl COXpaHEHHA B MEXAHHKE: cOOpHHUK 3a/1a4 Ut
IIPAKTHYECKHX 3aHATHH. — Tomex: TYCVYP, 2010. — 24 ¢. Pexxum noctyna cBOOOJHBIN JUIs CKaUUBAHMA:
http://edu.tusur.ru/training/publications/ 1100.

39 Jlsuun A.B., Marasurnukos A.JL., Tpoan JLA. Monexynsapras ¢uzuka: COOPHHK TECTOBBIX
BOIIPOCOB LISl CAMOCTOSITEIFHOU paGoTHL M JUis IPAKTHIECKUX sampsgTuil. — 2009. 30 c. PexxuM pocTyta
cBOOOIHBIN /U CKAYHBAHUA: http://edu.tusur.ru/training/publications/ 1234.

3 3. JIsun A.B., Marasunnuxos AJL, Oprosckast J1.B. Tepmoauuamuka. Yacts 1: C6opHHUK Te-
CTOBBLIX BOIIPOCOB AJIA CaMOCTOSTEIEHOM paboThl ¥ JUIL MPAKTHICCKUX sauaTuil. — 2009. 43 c. Pexum 1o-
cTyma CBOGOHBIN [T CKaUMBAHMA: http://edu.tusur.ru/training/publications/1235.

3.4. Taneesa AWM., Jlguun A.B., MarasuHHUKOB AJL Tepmonunamuka. Jacts 2: CGopHHUK TeCTO-
BBIX BOMPOCOB UL CaMOCTOATEIbHOM paldoThl H Ul MPAKTHYCCKHX sagaruit, — 2010. 22 c. Pexum no-
cTyma cBOOOHBIA UL CKa4YMBAHHUA: http://edu.tusur.ru/training/publications/1236.

3.5. Bypauerckuit I0.A. BonHosas onTHKA: Metomuueckoe nocobue. COOPHHK TECTOBBIX BOIPO-
COB. —2009. 24 c. Pexxum JoCcTyna cBoOOTHBIN h1o)6:1 CKA4YUBaHUA:
http://edu.tusur.rw/training/publications/1 233.

3.6. Uyxkxos 10.I1. DneMeHTs! ATOMHOMN (M3UKY U KBAHTOBOM MEXaHHKH: V4eOH0O-METOANYECKOE
noco6ue. COOPHUK TECTOBBIX BOIPOCOB. — Tomex: TYCVYP, 2011. — 68 c. Pexxum pocTyna cB0OOTHBIH
TUTSL CKaYUBaHUS: http:// edu.tusur.ru/training/publications/1 104.

Cornacuo myHkTy 12.3.3 pabouel NporpaMMel.
2. YuebHo-memoduueckue nocobus OnA 6bINOHEHUA aaéopamopHsix pabom [DrexTpoHHBIA pe-
cypcel:

3.1. Bypaosuuus B.A., Tposn JI.A. JlnnaMuKa MasTHHKA OGepbeka: MeToM4uecKHe yKa3aHus K
naGopatopHo#f  pabore. - 2007. 13c. Pexum jocryma  cBOOOAHBIA  JULA CKaYHBaHHA:
http://edu.tusur.ru/training/publications/918.

32 Taneena A.W., Msanosa E. B. U3ydenue 9J€KTPOCTATHYECKOTO TIOJIA! MertoanuecKue ykasa-
Mg K JaboparopHoit paGote. — 7011. 1lc. Pexum pocryma CBOOOIHBIM 1A CKAMMBAHHA.
http://edu.tusur.ru/training/publications/926.

3 3. Upanosa E. B. V3ydeHune MarHUTHOTO TOJIA KPyroBOTO TOKa. MeTtoaudeckue yKa3aHus K Jia-
Gopatopuo#i  pabore. -~ 2007. 12c¢. PexnmMm  pocTyna ceobomHBIl AN CKAUUBaHHUS!
hitp://edu.tusur.ru/training/publications/ 863.

3.4. Bypauesckuit F0.A. Onpenenenye yACIbHOTO 3apsja DIEKTPOHAa METOJOM MarHeTpoHa. Me-
ToMUECKHE yKa3aHHs K 1ab0opaTopHOH pabote. —2011. 14 ¢. Pexum nocryna i CTY/IEHTOB, COTPYIHH-
xos TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. Bypnosunus B.A., TposH JI.A. U3zydenue 3aTyXaoUHX 3IEKTPOMarHuTHbIX xonebanuit: Me-
ToMYecKHe yKa3aHus K 7ab0opaTopHOH pabote. —2007. 14 c. Pexcum noctyna CBOOOIHBIH Ul CKa4MBa-
s http://edu.tusur.ru/training/publications/862.

3.6. Opnosekas JL.B. M3yuenune pHTephEePEHIIMH JIa3¢PHOTO 3Ty ICHHA: MeTtouuecKue yKa3aHusd
x maboparopHoit pabote. — 2010. 9c. Pexum jgocryma CBOOOAHBIA [T CKAYMBaHHA!
hitp://edu.tusur.ru/training/publications/911.
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3.7. ®enopor M. B., Bypaosuuun B. A. Breurnnit porosddexr. Wsyuenne 3akona Croneropa u
nposepka Gopmynsr JiiHmTeitna: Meroqmyeckue yKaszanHus K naboparopro#t pabote. — 2009. 11 ¢. Pe-
KHM I0CTyNa CBOOOJHBIN 11 CKAYHBAHHS: http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupwiios A.M. Hccnenopanue cnexrpa aroma Bogopona: Meroauueckue
YKazaHus K sabopatopHoit pabote. —2011. 18 ¢. Pexum AoCTyna CcBOOOAHBIA IS CKAYHBAHUS:
http://edu.tusur. ru/training/publications/917.

1. Yuebno-memoouueckue nocovun ons RPAKMUYECKUX 3AHAMUIL U CAMOCMOAMENbH O pabo-
mbl [DNEKTPOHHEII pecypc]:

2.1. Yyxkos IO.I1. Pa6ora u OHEPrHS. 3aKOHBI COXPaHEHHS B MeXaHHKeE: cOOpHHK 3amay ms
MpaKTHIeCKuX 3auaTHi. — Tomek: TYCVYP, 2010. — 24 ¢. Pescnm Jxoctyna ¢BoOOIHBIN JUIS CKAaYMBAHUS:
http:/edu.tusur.ru/training/publications/1 100.

2.2, JIsuun A.B., Marasunankos AJL, Tposn JLA. Monekynspuas ¢usuka: COOpHHK TecTOBBIX
BOTIPOCOB JUIA CaMOCTOATENbHOM paGoThI H st HPaKTHYECKNX 3aHaTHH. — 2009. 30 ¢c. Pexum J0CTyTIa
CBOGOHEIN /19 CKAaYHBAHHS: http://edu.tusur.ru/training/publications/1234.

2.3. JIsann A.B., Marasunnukos A.JL, Opnosckas JI.B. Tepmomunamuka. Yacte 1: Cbopuux Te-
CTOBBIX BONPOCOB JULS CAMOCTOSITENLHOM PaGOTHI H st HPAKTHYECKUX 3aHATHIA. — 2009. 43 ¢. Pexxum n10-
CTyna cBOOOIHBIN JUIS CKAYHBAHUS: http://edu.tusur.rw/training/publications/1235 .

2.4. Taneesa A.U., JIsuun A.B., Marasunnukos A .JL. Tepmonunamuka. Yacrs 2: C6opuuk Ttecro-
BBIX BOIIPOCOB [ CAMOCTOATENbHON PaGOTHI U st UPAKTHICCKUX 3aHATHH. — 2010. 22 ¢. Pesxum no-
CTyma CBOOOIHBIM IS CKAYHBAHUS" http://edu.tusur.ru/training/publications/ 1236.

2.5. bBypauesckuit I0.A. Bonnopas omrtaka: Metonuueckoe moco6ue. COOpHHK TecTOBBIX BOIIPO-
COB. -2009. 24 c. Pexum J10CTyma CBOOOIHBIH JUIS CKa4YMBaHHA:
http://edu.tusur.rw/training/publications/1233.

2.6. Yyxxo O.I1. DieMenTs atomHOi (bH3UKH B KBaHTOBOM MeXaHHKH: Y4ebHO-MeTomHuecKoe
nocobue. COOPHUK TECTOBBIX BorpocoB. — Tomck: TYCVYP, 2011. - 68 ¢. Pesxxcim noctyna cBoGoIHbI
UL CKaMBaHHM: http://edu.tusur.ru/training/publications/1 104.

Cornacro nynkry 12.3.3 paboueit mporpamMMst.
2. Yuebno-memoouueckue nocobus onn 6bINONIHEHUA N1abOpamopHbIx pabom [DnexTpoHHbi pe-

cypel:

3.1. Bypnosunun B.A., Tposu JLA. JlunaMuka MasTHHKA O6epbexa: Meronuueckne yKaza-
HUs K saboparopHodt pabote. —2007. 13 c. Pexam noctyna coGommernt s CKaYMBaHUsA:
http://edu.tusur.ru/training/publications/9 18.

3.2. Bypnosuuus B.A., Tposin JLA. Kunemaruka PaBHOYCKOPEHHOI'0 BpaleHHs:: MeTtouye-
CKHE ykasaHus K nabopatopHoit paGote. — 2012. 13 c. Peycrng J0oCcTyna cBOOOMHBIN NJis cKauMBa-
HUS: ht_tp://edu.tusur.ru/training/publications/923.

3.3. Bypauencknit IO .A. Wsyuenne cpoiictn JMH3NEKTPUKOB B MOJIE IIMOCKOTO KOHJIEHCATOpa:
Meronnueckne yxazanns x nabopatopuoit pa6ote. —2012. 15 ¢. Pesxim JocTyna cBOGOMHBIN AJIs
CKawnBanHus: http://edu.tusur.ru/training/publications/ 873.

3.4. Upanora E. B. Usyyenne marautroro nons KpYroBoro Toka: MeTonuyeckne ykazanus k
nabopatopHolt  paGote. —2007. 12 C. Pexum gocrtyma  cBoGommbIi JUISL  CKayMBaHHUA:
llttp://edu.tusur.ru/training/publications/S63.

3.5. Bypauesckuit [0.A. Onpenenenne ynensuoro 3apAafia 3J1CKTPOHA METONOM MarHeTpOHa:
Metonnyeckue ykazanus naboparopHoit pabote. — 2011. 14 c. Pexum nocryna ms CTYZEHTOB,
coTpyaHukoB TYCVP: http://edu.tusur.ru/training/publications/S64
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