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1 IlepeyeHsb NTAHHPYEMBIX Pe3yILTaTOB 00yYE€HHUS N0 TUCHUIUTHHE "®Hu3HKa", COOTHECEHHBIX
C IJIaHHPyeMBIMH pe3y/IbTaTaMi OCBOEHHsI 00pa30BaTe/IbHOMH MPOrPaMMBI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

YHUBEPCAIbHEIX KOMIIETEHITUN:

YK-1 - CiocobeH 0CyIecTBIATh KPUTUYECKUY aHAIN3 TPOOJIEMHEIX CUTYallui Ha OCHOBE CHCTEMHOI0

1oaxofa, BeIpabaThBaTh CTPATETHUIO NEeHCTBUMN

Pe3ynbTaThl O0OYy4YEHHS IO AUCHUIIIHHE ONPEeIsIOTCS HHIUKATOPaMH TOCTHXKEHHS
KOMIIeTeHI[HH
HMHaukaTop(bl) TOCTHIKEHHUS:

Vicnonb3yeT 3HaHUE GU3NYECKUX 3aKOHOB [1JIF PELIeHNs II0CTaBIeHHbIX 3aay.
Pe3ynbTaThl 00y4eHUS N0 JUCHUIUIHHE:

3HaTh OCHOBHEIE 3aKOHEI MEXaHUKH, MOJEKYJISPHON GU3UKYN U TEPMOSUHAMUKHY, 3JIeKTPOCTATUKY U

- 9IeKTPOMarHeTU3Ma, BOJTHOBOM ¥ KBAHTOBOU ONTHKHM, IAEPHON GU3NKK U 37IeMeHTapHHIX YaCTHUll;

- GU3WYECKUH CMBICII 1 MAaTEMATHYECKOE M300pakeHNe OCHOBHBIX (GU3UYECKUX 3aKOHOB.

YMeTh caMOCTOSTENIbHO aHaIU3UPOBaTh GU3NYECKHE SBJIEHNS, IPOUCXONAIIYe B IPUPOLe U

- PA3JIUYHEIX YCTPOMCTBAX; CAMOCTOATENBHO paboTaTh CO CIPABOYHOMN JIMTEPATYPO; BEIIONHSTH
Heo0xXoguMble

- PacyeTHl U OIIpefeNiaTh TapaMeTPHl IPOLeCCOB.

BrageTs coBpeMeHHBIMU MeTOfaMU pelleHrs GU3nYecKUX 3afayd U U3MepeHUs 1apaMeTpoB

- Pa3NUYHEBIX IPOL[ECCOB B TEXHUUECKUX YCTPOMCTBAX U CUCTEMaX.

2 Mecro gucuunauasl "®u3uka" B crpykrype OIIOII cnenmanurera

715 0CBOEHUST AUCLUHUIIIMHE HEOOXOJUMEl 3HAHWUS YMEHUS, HAaBRIKK ¥ (MJTM) OIMBIT MPOQeCcCHOHaNbHON
LesATeIbHOCTH, IIOIyYeHHbIe B paMKaX U3y4eHus CIefyolX TUCIUIINE: MaTeMaTHKa.

Oucuunnuea BxonuT B brok 1 «[Iucnunnuusl (Mogynu)» OITOII. e OUCHUIIINHEL - TOIyYeHue
00y4alomuMuUCs 3HaHWUM, YMEHUH, HaBEIKOB U (MJIX) OIBITA IPO(QECCUOHAILHON OeATeIbHOCTH, He0OX0IUMEIX
ISt
(dhopMUpOBaHUS KOMIIETEHIUY, YKa3aHHBIX B TyHKTE 1.

3 00beM OUCHHUIUIHHBI "®H3HKA" B 3aYeTHBHIX eJHHHIAX C YKa3aHHEM KOJIHYeCTBa
aKaJieMHYEeCKHX 9acOB, BbIIe/IECHHBIX HA KOHTAaKTHYIO Pa00oTy 00yJaloIMIHXCsI C IpenogaBaTeaeM (1o

BHaM 3aHSITHH) U Ha CAMOCTOSITE/ILHYI0O Pab0OTy 00yJarOIIUXCsT

Ob1ast TPYROEMKOCTh IUCLIUIUIAHE "Ou3uka" cocTaBnseT 15 3aueTHHX eguantl, 540 4acos.

KonmuuyecTBO 4acoB

)
opMa O00ydJeHHsI 0o 3® 030

Kypc 1/CemecTtp 2
Bcero gacos 180 180

KoHTakTHasi padoTa 00y4alomuxcsA ¢ mpemogaBaTeneM (110 BUIAM
Y4EeOHBIX 3aHSITHH):

AynutopHas paboTa

Jlekuyuu 32 4
JIabopamopHbie 3aHAMUS 16 6
IIpakmuyecKue 3aHsmus 32 4

BreaymuTtopHas paboTa

HHousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHble 8udbl yuebHol OesameabHOCMU

CamocTosiTeibHasi padoTa 64 157
dopMa NPOMeKYTOYHOH aTTeCTAHH 9K3aMmeH /36|3k3aMeH /9
Kypc 2/Cemectp 3

Bcero gacos 180 180

KoHTakTHas padoTa 00y4arouuxcsi ¢ mpenogaBaresieM (110 BHIaM
y4eOHBIX 3aHSITHH):

AynutopHas pabora

Jlexuuu 32 4

|

!
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®opma obyuenns KonuyecTBO 4acoB
(010] 30 030

JIabopamopHbie 3aHAMuUS 16 6
IIpakmuyecKue 3aHsmus 32 4

BreaynuTopHas paboTa
HHousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHble 8udvl yuebHol OesamenbHOCMU
CamocTosiTeibHasi padoTa 100 162
dopMa NPOMEKYTOYHOH aTTeCTAlHH 3ayeT 3auer /4
Kypc 2/Cemectp 4
Bcero gacos 180 180
KoHTakTHas padoTa 00y4arouuxcsi ¢ mpemnogaBaresieM (110 BHIaM
Y4eOHBIX 3aHSITHH):

Aynurtopras paboTa

Jlexkyuu 32 4
JlabopamopHvle 3aHamus 16 4
IIpakmuyecKkue 3aHsamus 32 4

BreaymuTtopHas pa6oTta
HHoueudyaavHas paboma ¢ npenodasamenem:
KoHcyabmauus u uHble 8udbl yuebHol dessmeabHOCMU
CaMocTosiTeIbHasi padoTa 64 159
®opMa NPOMeKyTOYHOH aTTeCTalHH 9K3aMeH /36[sx3ameH /9

4 Copep:KaHHe TUCOHIUIMHEBI "®U3HKa", CTPYKTYpHUpPOBaHHOE 110 pa3jaeiaM (TemMaM)

4.1. JIeKITHOHHBIE 3aHATHSI

Paspen OUCIUIIIAHEL, TeMbI JIEKIUH U UX COIepXKaHue

TpymoeMKOCTh B Yacax

0

30

030

Kypc 1/ CemecTp 2

180

180

Pa3gen 1. MexaHHKa

1.1. KuHemamuka. 1.1.1. CTpyKTypa u 3afjadu Kypca Qu3uku.
MexaHu4eckoe OBUXKEHUeE. CucteMul OTCYeTa, TPAEKTOPHUA, OJIMHA IIYyTH U
BeKTOp nepeMmemeHusi. CKopocTh ¥ yckopeHue. HopmanbHOe u
TaHTeHIManbHOe ycKopeHue. 1.1.2. IlocTymaTenbHOe U BpallaTellbHOE
IBUKEHNE TBePLOTo Tejla. YIioBas CKOPOCTh U YITI0BOe yCKopeHue. CBsA3b
JIMHEHHBIX U YI'TIOBBIX KHHEMaTU4YECKUX XaPaKTEePUCTHUK.

1.2. Hunamuka. 1.2.1. JuHaMuKa [OOCTYNaTEJIbHOTO OBUXEHUI.
I/IHepuHaanHe CHCTEeMEl OTcuUeTa. IIOHSATHE MACCHl M CHJIL. 3aKOHH
HrotoHa. LleHTp Macc cucteMul. TeopeMa 0 ero gBuxeHuu. OCHOBHOe
YpaBHeHHE OHHAMHUKHU IIOCTYIATEJIbHOTO ABHUXKEHHSA Tejla. 3aK0H
COXpaHEeHHUsA UMIIyJIbCa. . ypaBHeHI/IH OBUKEHHU Tella HepeMeHHOﬁ MacCCHI.

1.2.2. lyHaMyKa BpallaTeIbHOI0 OBUKEHUS. MOMEHT CUJIBI OTHOCUTEILHO
TOYKH ¥ OCH. MOMEHT UMIyJbCa TOUYKH OTHOCHUTEILHO HEIOOBUKHOTO
IleHTpa U TBEPAOTO Tejla OTHOCUTEIbHO Hadajla KOOPAUHAT. MOMEHT
vHepUuuu TBepporo Tena. BriuucneHue. Teopema Illlteiinepa. OCHOBHOE
ypaBHeHVe NUHAMUKU BPAIlaTeIbHOTO OBUXKEHUS TBEPHOIO Tejla. 3aKOH
COXpaHeHUs MOMEeHTa UMITY/IbCa.
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1.3. OHepaus u paboma. 1.3.1. Mexaunuueckasi pabota. KoHCepBaTUBHEIE U
OUCCUTIATUBHBIE CUIB. CHUNBI TATOTEHUS U yIpyroctu. KuHeTuueckas
39HEepPTus IMOCTYIaTelbHOTO ¥ BpallaTeIbHOTO OBUXKEHUS TBEPOOTO Tela.
1.3.2. TloTeHnuanbHasd 9HepTUs MaTepUalIbHONM TOYKM BO BHEIIHEM
CUJIOBOM TIOJIe U €€ CBSI3b C CHUJION, MeHCTBYIOUIeH Ha MaTepUallbHYIO
TOYKY. 3aKOH COXPaHEeHUs U MPEeBpallleHUs] SHEPTUH B MeXaHUKe.

1.4. CneuuanvHaa meopus omHocumeavbHocmu. 1.4.1. TIpuHUUNE
oTHOCHUTeNbHOCTH [anunes u OuHmTelHa. [Ipeobpa3oBanus JlopeHla.
CrnepmcTBud: ONWHA OTpe3Ka U IJIUTENBHOCTbh COOBITHH B pPa3IHUYHBIX
CcHCTeMax OTCYeTa. 3aKOH CJIOXKEeHHUS CKopocTeu. 1.4.2. PenaTuBuCTCKOE
BbIpakeHUEe UMIYJIbCa U KUHETHYEeCKON 3Hepruu. B3anMocCBsA3b MaccCH U
SHEPTHUH.

1.5. MexaHuka cnaowHbix cped. 1.5.1. MexaHuKa TBePALIX TeNl. YIpyrue
Hanpsxenus u gedopmaruu. 3akoH ['yka. Yrpyras sHeprud. Jedopmaiuu
cOBuUra, KpydeHuss u ma3ruba. 1.5.2.MexaHMKa XKUAKOCTEH W Tra30B.
VpeanpHas U BI3Kas XKUAKOCTU. TeopeMbl HEPA3PHIBHOCTU U BepHYyIH.
3aKOHHI U3MEHEHHUsT CKOPOCTH IIPH JTaMUHAPHOM U TYypPOYJIeHTHOM TeUeHUH.
®opmynel Ctokca u Ilyaseins. 3aKOHH THAPOOUHAMUYECKOTO MOmOOUS.
[BUXKeHUE TeJl B XKUOKOCTSX U ra3ax.

Pazgen 2. MosnekyinsipHasi ¢u3uKa U TepMOIUHAMHUKA

2.1. TepmoOuHamuveckue napamempsnl. YpaBHEHHE COCTOSHUS UI€aTbHOI0
raza u Bau-gep-Baannsca. | Hayano TepMoguHaMUKHU. TeNI0eMKOCTb.
TepMomrHaAMUYECKHE MTPOIECCH HIealbHOIO0 rasa.

2.2. OHmponus. I3MeHeHUe SHTPONUU HIEaIbHOTO ra3a B Pa3lUYHHX
nporeccax. II Hayano TepMoguHaMuKu. CTaTUCTUYECKUM CMBICH. LUK
Kapno. KII]] nukna.

2.3. MosekyaapHo-kuHemuueckasa meopus. 2.3.1. OCHOBHOe ypaBHeHUE
MKT rasos. 2.3.2. Pacupenenenuss MakcBenna u bonbumaHna. fABneHus
IepeHoca. JKCIePUMeHTAIbHOE N0Ka3aTeIbCTBO PACIpEeIeH s MOJIEKY T
10 CKOPOCTSIM.

HToro BO 2 cemecTpe:

32

Kypc 2/ CemecTtp 3

180

Pa3pgen 3. 3neKTpOMarHUTHLIE SIBJIEHHS

3.1. 9aexkmpocmamuka. 3.1.1. 3aK0H coXpaHeHHUS 3JEKTPUYECKOTO
3apsapa. 3akoH Kynona. HampsxKeHHOCTh 371€KTPUYECKOTO MOJg. BekTop
cMelleHud. [IpUHINI CYNepIO3ULUU 3NeKTpuuecKux mojei. [ToTok
BeKTOpa HaANPSAKEeHHOCTH 3JeKTpuueckoro monsi. Teopema [aycca k
pacueTy mojel 3apsAXeHHHX Tell. PaboTa 1o mepeMelleHUI0 3apana B
anekTpuueckoM noje. IToternnan. CBga3b IOTEHIIATA C HAIPIKEHHOCTHIO.
OKBUIIOTeHIMANbHbIe IOBEPXHOCTH. [IDOBOOHUKY B 37I€KTPUYECKOM IIOJIE.
OKBUIIOTEHI[MANBHOCTh IIPOBONHUKOB. PacmpeneneHue 3apgamoB IO
II0OBEPXHOCTH IIPOBOOHUKA.

3.1.2. OnekTpuuecKoe I0Je B [OUINEKTpHUKax. [lonsgpuzanus
OU3NeKTPUKOB. OObeMHBIE U MOBEPXHOCTHEIE 3apPSIOH. DJIEKTPOEMKOCTD.
KonpeHCcaTOPEL. DHEPTUS 37IEKTPUUECKOT0 II0JIS.

3.2. [TocmosiHHbil 3aekmpuyeckull mok. 3.2.1. Kmaccuueckass Teopus
3JIEKTPONIPOBOSHOCTU MeTajjoB. CTOPOHHUE 3JIeKTPOJBUXKYIINE CUIIHL.
3akon OMa B muddepenimanbaon Gopme. ['paHUIE TPUMEHIMOCTH 3aKOHA
Owma. 3.2.2. Pa3HOCTh NIOTEHINAIOB, CTOPOHHUE 3JIEKTPONBUKYIINE CUJIH,
HanpsxeHue. 3akoH [[xoyns - JleHna B guddepeHuuanbHol GhopMe.
PaboTa 1 MOIIHOCTE ToKa. IIpaBuna Kupxroda.
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3.3. MazHumHoe nose. 3.3.1. MarautHoe none. MHOYKIIMS MarHUTHOTO
nonsi. Cuna Jlopenna. 3akoH Ammepa. MarHuTHHY noToK. PaboTa mo
TepeMelleHuI0 MPOBOMHUKA U KOHTYPa C TOKOM B MarHUTHOM IIOTIE.

3.3.2. MeTogh pacyeTa MarHUTHHIX nojnei. 3akoH buo - CaBapa -
Jlannaca. MaruutHoe moje B BelecTBe. HanpsXeHHOCTb MarHUTHOTO
mong. [ua-, napa- u GpeppomarseTuku. [JoMeHb. MarHuTOCTPUKLIUS.
SddekT bapkrayseHa.

3.3.3. fdBneHUWe 95NEKTPOMaArHUTHOUM HHAYKUUH. OCHOBHON 3aKOH
9JIEKTPOMAarHuTHOU MHAYKIUU. CaMOMHAYKINS, NHAYKTUBHOCTE. 3.3.4. Tok
cMmeleHuss. YpaBHeHUss MakcBesia s 3JeKTPOMAarHWTHOTO IIONS B
WHTEerpanbHoOu u nuddepeHIuanbHol GopMax.

Pa3pgen 4. ®u3uKa Koj1e0aHHH M BOJIH

4.1. MexaHu4ecKue u 3/4eKmpoMmdzHuUmMHble KoaebaHus. 4.1.1.
TapMoHMUecKue KonebaHus (MeXaHUYeCKue U 9JIeKTPOMaTrHUTHHE) U UX
xapakTepuctuku. [JubdepeHnanbHOe ypaBHeHHE TapMOHUYECKUX
koneOaHui. OU3NYECKUNA MAATHUK. IJJIEKTPUYECKUN KoyeOaTebHBIH
KOHTYp. 4.1.2. BekTopHBle guarpaMMbl. CloXeHHe TapMOHUYECKUX
KoneGaHUM OOHOTO HANpPaBJIE€HUS M OOUHAKOBOW YaCTOTH. BueHwus.
3aTryxamomue W 3JEKTPOMAarHUTHEE KoneGaHUsS, UX ypaBHEHHE U
XapaKTEPUCTUKU. BHHYXJEHHEHE 3J€KTPOMATrHUTHEE KoeOaHu.
Pe3oxanc.

4.2. BoaHvt. 4.2.1. TIpogonbHLle U NOIEepeYHLIE BOJHLEL. YpaBHeHUE
I0CKOU BOJHEL. ®Pa30Bas U rPyNnoBasi CKOPOCTh. [JUCIePCUsI CKOPOCTU U
abdekT Momnnepa.4.2.2. ONeKTPOMarHuTHEE BOJIHE M KX CBOWCTBA.
JHeprus 3JeKTPOMarHuTHHEIX BOIH. BekTop YMoBa - IloviTunra. CBETOBHIE
BOIHEL [Tonstpu3arus cBeTa. 3aKoHH Marstoca 1 bpiocTepa.

Hroro B 3 cemecTpe:

32

Kypc 2/ Cemectp 4

180

180

Pa3pgen 5. BosiHoBasi H KBaHTOBAsl ONTHKA

5.1. BoaHosass onmuka. 5.1.1. uTepbepeHuus u gudpakius. YCaoBus
Habmonenus uHTepdepeHUU. CrocoOk ONyYeHNsS KOT€PEHTHEIX BOJIH.
YcnoBuss MakcuMyMa M MHHUMyMa npu uHTepdepenHuuu. 5.1.2.
Oudpakuusa. ITpunnun Toiirenca - ®peHens. Meton 30H ®peHens.
[TpuMeHeHusa uHTEphEPEHINY U TUGDPAKIUY.

5.2. Keanmoso-onmuyeckue sA81eHus. 5.2.1. Tennosoe U3nydyeHUe U €ro
XapakKTepUCTUKU. AOCONIOTHO YepHOe TeNo. 3aKOHHB M3NyUYeHU
abcomoTHO YepHOTO Tena. KBaHToBas rumoTe3a u ¢opmyna IlnaHka. 5.2.2.
®otoadpdekT. YpaBHenue JunmTeHa a1 Gotosdderta. PoTOH. IHEPTHS
u uMmnynsc ¢oroHa. Ipdekr Komnrona. KopnyckynsipHO-BOIHOBOMU
Oyamu3M.

Pa3pgen 6. 31eMeHTHI KBAHTOBOM MeXaHUKH

6.1. BoaHosble cesolicmea uacmuy. 6.1.1. Bonue pme Bpoiing.
JKCIepuMeHTalbHOE [I0ATBePXKIeHNe BOJTHOBEIX CBOMCTB dacTull. ®azoBas
¥ TPYIIIOBasi CKOPOCTU BOJNH fOe Bpoiing. 6.1.2. BonHoBas GyHKIUA U
TpeboBaHus, IpeNbABIsieMble K Hell. YpaBHenue [llpenunrepa. Pemenue
BpeMeHHOro ypaBHeHUs lllpenunrepa.

6.2. PeweHue cmayuoHapHoz0 ypasHeHus lllpeduneepa. 6.2.1. Pemenue
IJIsT CBOOOMHOM YacTHUIll. 6.2.2. PellleHue I YaCTHUITH B IOTEHITHATLHON
aMme. TyHHenbHHU 3Q¢dexT. 6.2.3. Pemenue gi1g 37IeKTpoHa B aToOMe
BOomopona. COmoCTaBIeHre C KJTACCUUECKUMY PEIIeHUSIMHU.

Pazpgen 7. 31eMeHThI COBPEMEHHOM g
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7.1. Amom u ezo cmpoeHue. 7.1.1. JIuHeddaTH} CIEKTP aToMa Bofgopofda. | 4
Cnekrtpanbhble cepun. IToctynatel Bopa. Kunetuueckas, noteHuuanbHas u
[IOJIHAsl SHePrus 3JIeKTPOHa B aToMe Bojopogna. 7.1.2. ['1aBHOe KBaHTOBOE
yucno. OpbuTtanbHoe ¥ MarHUTHOE KBAHTOBHIE 4ncia. CIuH.

Pa3pgen 8. 3onHas1 Teopusi TBEPALIX TeN

8.1. DHepeemuueckue 30Hbl 8 Kpucmasaae. 8.1.1.3HepreTudecKue 30HH B | 4
Kpucrtainine. PacupeneneHue 371eKTPOHOB 110 9HEPTETUYECKUM YPOBHSIM.
BaneHTHas 30Ha ¥ 30Ha NIPOBOOUMOCTH. 30HHAS CTPYKTypa METasioB,
OU3JIEKTPUKOB ¥ MOJYyNpPoBONHUKOB 8.1.2. CoOCTBeHHAss M IpUMeCcHas
NIPOBOAUMOCTL TIOJYNIPOBONHUKOB. KOHTAaKTHEIE U TEPMO3JIEKTPUYECKUE
SIBJIEHUS B MeTaJjljlaxX U IOJyIIPOBOAHUKAX. P-N - Ilepexon. KoHTakT MeTan-
NMONYIPOBOAHUK. BeHTunwvHbit 3bdekt. IlepepacnpeneneHue
KOHILIEHTPallul HOCUTEJIEN B MeTaJlJlaX U MOIYIPOBOJHUKAX IIPU I'PafilieHTe
TeMnepaTyphl. fdBnenue 3eebeka. TepMoI[C. dddekT ITensThe.

Pa3gen 9. AtomHOe sIApO

9.1. Cocmas amomHbix sidep. [IDOTOHE U HEUTPOHH. fAmepHEle CUMH. | 4
SHeers{ CBsA3HU. PaJII/IOZiKTI/IBHOCTB U ee 3aKOHHI.

9.2. Peakuuu OeseHusa u cuHme3sa. IIpoGneMH yHOpaBiIseMOu
TEPMOSIIEPHON PEeaKIIuu.

Pazgen 10. d1eMeHTapHbI€ YaCTHIHI

10.1. Knaccupukayua ssemeHmapHouix yacmuy,. Bo30oHH, afgpoHH U | 4
KBapKU.
10.2. dynOameHmanvHble 838umMoOelicmaus. [lepeHOCUNKY U YYaCTHUKH.

Hroro B 4 cemecTpe: 32 4

4.2, JIabopaTopHbIe 3aHATHSA

Ha nabopaTopHEIX 3aHATHAX yueOHas rpynna 24-28 CTy[eHTOB NeNuTCs Ha [Be NOATPyNnH no 12-14
CTyneHToB. [Ipu BHIIONHeHUS /1abopaTOpHLIX paboT Kaxpmas MOATpynna menurcs Ha 4 Opurapsl mo 3-4
CTyHeHTa, KOTOPHE BHIIONHAIOT abopaTopHble paGoTE B COOTBETCTBUU C MHOMBUMAYAIbHBIM I'paduKoM,
KOTOPBHIi IIpuBefieH HUXe. Kaxknas Opurafa mOJKHA BEIIOIHUTH 110 YeTHIpe (711 04HOM GopMEl 00yueHus) u
110 fiBe (Ot 3a04uHOM opMbl 00yueHus1) 1abopaTopHble pPabOTHl B KaXXAOM CEMECTPE.

HaumenoBauue paboTh TpymoeMKOCTh B 4acax

0o 30 030

Kypc 1/ Cemectp 2

Pa3gen 1. MexaHHKa

Omnpepenenue Ko3GQuIMeHTa BHYTPEHHETO TPEHUS XUIKOCTH METOIOM
Crokca (1 6purapa). 2 2

OmpeneneHre yCKOPeHUsS CBOOOMHOTO mameHus (2 6puraga).

H3yyeHre OCHOBHOTO 3aKOHA OUHAMHKY IOCTYIaTENbHOI'0 OBUXKEHUA (3
Opurama).

W3yuenne abCOIOTHO YIPYroro yAapa mapos (4 Opurapa).

Coaua oTyera. 2 1
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W3yueHue MOCTYIATEIbHOTO W BPALIAaTEIbHOTO ABUXKEHWH C IIOMOIIbIO
MasTHuKa O6epbeka, yacts I (1 Gpurapma).

OnpefeneHue mapaMeTPOB ABUKEHUS TBEPHABIX TeJ Ha OCHOBE 3aKOHOB
coxpaHeHus (2 6purapa).

OmpepgeneHre KHHEMATHYECKHX U OUHAMHYECKHX XapaKTEPUCTUK
MasgTHHKa MakcBemna (3 Opurapga).

W3y4yeHre IOCTYIATEIbHOTO U BPAI[aTeIbHOTO ABUKEHHH C ITOMOIIBIO
MasTHHKa O6epbexa, yacTs II (4 6Gpurama)

Cpaua oTyerTa.

Omnpenenenne MOMEHTa UHEPUUU C IIOMOILILI0O KPYTUIILHOTO MadgTHUKA (1, 3
Opurayi).

OmpeneneHrie MOMEHTa MHEPIUY METOOM KadyaHui (2, 4 6purapbi).

Coaua oTyera.

Pazgen 2. MonekynsipHasi pu3HMKa H TepMOTUHAMHKA

W3yueHue siBneHuii nmepenoca (1 6purana).

Ompepenenue kKo3ddummenTa ITyaccoHa Ay BO3AyXa U pacyeT H3MeHEeHHs
SHTPONMHY IIPY €T0 U30XOPHOM HarpeBaHuu (2 Gpurama).

Omnpenenenre KO9(QOHUIMEHTA TEINJONPOBOMHOCTH BO3[AyXa METOMLOM
HarpeTod HuTu (3 OGpurama).

OnpeneneHHe TeMHepaTypH IIJIaBJIEHUS U TEIJIOTHI KpI/ICTaJ'IJ'II/I3aLII/II/I
onoBa (4 Opurama).

Coaua oTyera.

Hroro B 2 cemecTpe:

16

Kypc 2/ Cemectp 3

Pa3pgen 3. 3neKTpoOMarHUTHHIE SIBJIEHHS

W3yuyeHne KBa3UCTATUYECKUX 3JIEKTPUYECKUX IIOJIeH, UCCIeNOBaHue IO
OBYX KOAKCHAIbHEIX METa/NTMYECKUX IUNIUHAPOB (1 Gpurama).

HM3y4yeHne KBa3WCTATHYECKUX DJIEKTPUUECKUX [TOJIeH, HCCIIeNOBaHMe II0JIs
PaBHOMEPHO 3apsXeHHOr0 LUIKMHApPA M NPOBOOSANed MIocKocTH (2
Opurama).

OmnpepmeneHne [MOU3IEKTPUYECKOW MMPOHUIAEMOCTH HEIOISIPHOTO
OUSJIEKTPUKA ¥ TIOJISIPU3YEeMOCTH ero MONEeKyn (3 Gpurapma).

Omnpepenenre 3JIEKTPOEMKOCTU KOHIeHcaTopa MeTogoM Mocta Cortu (4
Opurama).

Cpaua oTyera.
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H3MepeHUEe CONPOTUBIEHUS METONOM aMIepMmerpa - BoiabTMeTpa (1 | 2
Opurapga).

OnpepeneHue yOenbHOTO CONPOTHUBIIEHHS PE3UCTUBHOTO MpoBoma (2
Opurapga)

H3yyeHre TeMIepaTypHON 3aBUCHMOCTH COIPOTUBIIEHUS METAJIOB U
TTONTYyIIPOBOOHUKOB (3 Gpuraga).

Ompepmenenrie paboTH BEIXOOa 3J€KTPOHOB U3 MeTasna (4 6purama).

Cpaua oTyerTa. 2
OnpepeneHue yOenbHOTO 3apsifa 3JIeKTPOHa MeTOmOM MarHeTrpoHa (1 | 2
Opurama).

OnpepeneHne TOPU30HTANbHOX COCTABIAWINEN BeKTOpa WHOYKIUU
MarsuTHOTO mojns 3emnu (2 Gpurama).

H3ydyeHne MarHMTHOTO II0OJg COJIEHOM[A C IOMOINbI0O faTyuka Xomnna (3
Opurama).

Ompenenenrie MHOYKTABHOCTH KaTyIIKu (4 Gpurapa).

Cpaua oTuera. 2
OnpeneneHue MHAYKTABHOCTH COJeHOMAA OannuctudeckuM MmertomoM (1 | 2
Opurama).

OmpeneneHre HHAYKTUBHOCTY KATYIIKY (2 Opurana).

OnpepeneHre yOelnbHOTO 3apsifa 3JIeKTpPOHA MeTONOM MarHeTpoHa (3
Opurama).

OnpepeneHne TOPU30HTANIbHOX COCTABIAOINEN BeKTOpa WHOYKIUU
MarsuTHOTO mons 3emnu (4 Gpurama).

Coaua oTyera. 2
Hroro B 3 cemecTpe: 16
Kypc 2 / CemecTp 4

Pa3pgen 5. BosiHOBasi H KBaHTOBAsl ONTHKA

W3yueHne mHTepPhEpeHIUu CBeTa C IMoMouIbio OunpusmMel @penens (1 | 2
Opurama).

Hcnonb3oBaHue WHTeP)EPEHIUMOHHBEIX KOJEIl PaBHOTO HAKJIOHA MJIs
oTpemeNeHus TOoKa3aTess IIpeoMIeHus CTeKia (2 Opurama).

Oubpakuus cBeTa Ha INeNTN ¥ MEJIKUX KPYTJIBX YacTulax (3 6puraga).
W3yuenue 3akoHa Maitioca (4 6purapa).

Coaua oTuera. 2
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Iudpakxims cBeTa Ha LIeIN ¥ MEeNKUX KPYTJbIX yacTunax (1 6purama).

H3yuyeHue 3akoHa Mamoca (2 6purapa).

Hcnonb3oBaHKe MHTEPPEPEeHIMOHHEX KOJIell PaBHOTO HaKJIOHA s
oTpefieNIeHKs TTOKa3aTess IIpeloMieHus cTekia (3 Opurama).

W3yueHne mHTEePOEPEHIUH CBETa C IOMOUIb0 OumpudMmel Openens (4
Opurama).

Cpmaua oTderTa.

IIpoBepKa ypaBHeHUs JUHLITelNHa AJg BHemHero ¢gorosaddexrra (1
Opurama).

VizyueHue BOJIHOBEIX CBOMCTB 3JIEKTPOHOB IIPM PACCESHUU UX Ha aToMax
aproHa u kKceHoHa (2 6purapma).

W3yuyeHue renuii-HeOHOBOT0 na3epa (3 6purama).

HccnenoBaHue CieKTpa U3NydeHus: ceeTonuomna (4 6puramna).

Cpaua oTuera.

Pa3sgesnsl 7, 8. /1eMeHTHI COBPEMEHHOH TEOPHH aTOMOB H MOJIEKYII.
30HHAS TEOPHS TBEPIBIX TEJI

W3ydeHrne TeMIIEPATYPHOU 3aBUCUMOCTH COIPOTHUBJIEHUS METAJJIOB U
TTONTyIIPOBOOHUKOB (1 Gpurapga).

H3ydeHne crieKTpa aToMa Bojopopa (2 6purapma).

HccrnenoBaHue CeKTpa U3NydYeHUs cBeTonuopa (3 6purana).

H3y4yeHue renuii-HeOHOBOT0 ja3epa (4 6purama).

Cpaua oTyerTa.

Hroro B 4 cemecTpe:

16

4.3 IIpakTHUYecKue (CEeMHHApPCKHe) 3aHATHSI

Tema 3ansaTHS

TpymoeMKOCTh B Yacax

o]0} 30 039
Kypc 1 / CemecTtp 2
Pa3pgen 1. MexaHuKa
KuneMaTiKa IOCTYIIaTEIbHOI0 ABUKEHNUS. 4 1
KvneMmaTuka BpallaTeIbHOTO ABUKEHUS. 4 1
[IuHaMMKa IOCTYIaTeIbHOTO IBUXKEHNUS. 4 1
[IuHaMKKa BpallaTeIbHOT0 IBUKEHUS. 4 1
3aKOHEBI COXpaHEHUs B MeXaHUKe. 4
ITpeobpa3oBanus JIopeHIa. 4

Pazgen 2. MonekynsipHas ¢u3uKa U
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OCHOBHOE YypaBHEHHE MOJEKYISIPHO-KUHETUYEeCKON Teopuu Tra3os. | 4
sflBnenus: mepeHoca

I Hayano TepMogMHAMUKHU. PacueT u3MeHEHHUS SHTPONUM B PAaBHOBECHHIX | 4
TEpPMOJUHAMUYECKUX ITPOLIeCccaX.

Hroro Bo 2 cemecTpe: 32
Kypc 2 / Cemectp 3

Pa3pgen 3. 31eKTpOMarHUTHHIE SIBJICHHST

PacyeT HaNpsAXKeHHOCTH 3JIEKTPOCTATHUYECKOTO IIONS OT OOHOTO u | 4
HECKOJIbKUX 3apsfioB.

Pacuet noteHuuana 37eKTPOCTAaTUYECKOTO OIS, 4
JHeprus 3apsgXKeHHOTO NIPOBOAHUKA, KOHMEHCATOpa, 3JeKTpHdeckoro | 4
TIOJIA.

3aKOHH ITOCTOSHHOTO TOKA. 4
Pacuer unpyknuu MarHuTHOTO nojsd. [IpumeneHue 3akoHoB buo - CaBapa | 4
- Jlannaca ¥ 3aK0Ha ITOJTHOTO TOKa.

Cunsl B MAarHUTHOM IIOJIE. 4
Pa3pgen 4. ®u3uKa Koj1e0aHHH M BOJIH

PacueT mapaMeTpOB TapMOHMYECKHUX KoleOaHUU u (PUINIECKHUX | 8
MasITHUKOB.

Hroro B 3 cemecTtpe: 32
Kypc 2 / Cemectp 4

Pa3zgen 5. BoiHOBasi 4 KBaHTOBas ONTHKA

BonHoBas onTuka. 4
3aKO0HHI TETJIOBOTO U3TTy4YEeHHU . 4
®oroaddekT. YpaBHeHue JuHIITEHHA M1 PoTosddeKTa. 4
AddekT KomntoHa. [laBneHne cBeTa. 4
BoHOBBEIE CBOMCTBA YACTHII. 4
Pa3gen 6. J71eMeHThI KBAHTOBOM MEeXaHHUKH

MerTonsl perienus: ypaBHenus Illpegunrepa Oias CBOOOJHOW WacTUlH U | 4
YaCTHUIH B TIOTEHIIMANIBHON «SIME».

Pa3sgen 7. 31eMeHTHI COBPEMEHHOM TEOPHH aTOMOB H MOJIEKYJI

PacueT sHepruu 37MeKTPOHA Ha Pa3HBIX SHEPTETUYECKUX YPOBHSX. 4
Pa3pgen 9. AToMHOe PO

fAnepHble peakuu. dNeMeHTapHbIE YaCTULIHL. 4
Hroro B 4 cemecTpe: 32
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4.4 CamocrositeIbHass padora 00ydYawmerocsi U mepedYeHb y4eOHO-METOTHYECKOIr O
obecmedeHHs1 [IJIsi CaMOCTOSITEIbHOH PadoThl 00yYAIOMIUXCS MO TUCLHHIIIHHE

Bupg CPC TpymoeMKOCTh B yacax

0o 30 030

Kypc 1 / CemecTtp 2

O3HaKOMIJIeHHE C COMepXKaHUEM OCHOBHOW U [ONOJHUTENbHOU | 4 4
JIUTEPaTypPhl, METOOUYECKHUX MaTepPHUaJioOB, KOHCIEKTOB J'IGKI.[I/IfI o
IIOATOTOBKU K 3aHATUAM.

Odopmenue 0TYETOB 110 T1a00PaTOPHEIM padoTaMm. 16 13
[ToproToBKa K TEKyIleMy KOHTPOJIIIO U IPOMEXKYTOYHOMN aTTeCcTallui. 44 140
Hroro BO 2 cemectpe: 64 157
JK3aMeH 36 9

Kypc 2 / Cemectp 3

O3HaKOMJIeHHE C COfepXaHHMEM OCHOBHOM M MOOMONHUTEeNbHOU | 4 4
JIUTEepaTyph, MeTOOMYECKHX MaTepuaaoB, KOHCIEKTOB JIeKIUHN Osd
MOATOTOBKY K 3aHSATHUSIM.

Odopmienue 0TYETOB 10 Ta00PAaTOPHEIM paboTaMm. 32 18
IToaroroBka K TeKyIleMy KOHTPOJIO U IPOMEXYTOYHOH aTTeCTallu. 64 140
Hrtoro B 3 cemecTpe: 100 162
3ager 4

Kypc 2 / CemecTp 4

O3HakKOMJIeHHE C COfepXaHUEM OCHOBHOW ¥ [NONONHUTENbHOU | 4 4
JIUTEpPaTyph, METOOMYECKHX MaTepuaaoB, KOHCIEKTOB JEKIUMN Os
TOATOTOBKY K 3aHSATHUSIM.

OdopmieHne 0TYETOB 110 Ta00PATOPHEIM paboTaM. 16 15
[TonroToBka K TEKyIeMy KOHTPOJIIO X IPOMEXKYTOYHON aTTECTAINHN. 44 140
Hroro B 4 ceMecTpe: 64 159
JK3aMeH 36 9

5 ®OH[ OIEHOYHBIX CPEICTB [JIs NPOBEeIeHHusI NPOMEXKYTOYHOH aTTeCTAllHH 00yJaI0IIHXCs
o pucuunanHe "®u3uka"

5.1 ITacmopT (poHIA OLIEHOUYHBIX CPEACTB

Ne| QopMH Komnertenuuu, | MagukaTop | PesynsraTtel o0yueHus | YpoBeHb
TEKyUero dbopMupyeMEle B | HOCTUXEHUS | 10 OUCHUIUINHE
KOHTPONSA pe3ynbTaTe | KOMIETEHIUH
OCBOEHUS
OUCHUIIUHE
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- OmpOC TO
KOHTPOJBHEIM
BONpOCaM;

- TmpoBepKa

YK-1

Hcnonb3yerT
3HaHHE
busnmveckux
3aKOHOB [JIsI
pemeHHs

OTYETOB IO nocTraBJIeHHBIX
nabopaTOPHHM 3amayq
paboram;

- KOMIIBIOTEPHOE

TECTHpPOBaHUe

3HaeT OCHOBHEHE
3aKOHH MEXaHUKH,
MOJIEKYISAPHOH (DU3UKHU
U TepMOOUHAMUKH,
9N1eKTPOCTATUKU U
3JIeKTpOMarHeTU3Ma,
BOJIHOBOM M KBaHTOBOU
OINTHKH, ANepHOH
buszuku u
97IeMeHTapHBIX YaCTHIl;
¢bu3nuecKul CMEICIT U
MaTeMaTU4YeCcKoe
n3obpaxkeHre OCHOBHEIX
¢$bu3nUecKux 3aKOHOB.
YmMeeT caMOCTOSITETILHO
aHalIU3UPOBATH
¢dbu3nyeckue SgBIEHUS,
IpOUCXOLAMUe B
IpUpOLe ¥ Pa3IUYHEIX
YyCTPOUCTBAX;
CaMOCTOSTEIbHO
paboTaTh co
CIPaBOYHOH
NTUTEepaTypou;
BHIIONHSATSH
HeoOXOOUMEIe PaCyeTH
u ONpenensiTh
IIapaMeTpH IIPOLECCOB.
BiaageerT
COBPEMEHHEH MU
MeTOolaMu pelleHus
busnveckux 3amad u
U3MepeHus 1apaMeTpoB
Pas3IUYHEIX IPOIIECCOB B
TEXHUYECKUX
YyCTPOUCTBax u
cucrteMax.

Bricoku#i wunu
CpemHUuu

BeicokHuH YPOB€Hb OJOCTHXKEHHsA KOMIEeTeHIHH -
PEKOMEHOOBAHHEIE OLIEHKU: OTJIMYHO, XOPOIIO, 3a4YTEHO.

OLIEHNBAE€TCA HEYHOOBJIETBOPUTEJIbHO HMJIM HE 3a4YTEHO.

KOMIIETEHII N A C(bOpMI/IpOBaHa YaCTHU4YHO,

Cpennm‘& YPOBe€HBb OJOCTHXEHHsA KOMIETEHIIHH - KOMIIETEHLHNs C¢)OpMHp0BaHa YaCTHUYHO,
PEKOMEHOBaHHEIE OILIEHKU: XOPOIIO, YHOOBJIETBOPUTEJIBHO, 3a4YTEHO.
Huskuu YPOBEHb OOCTHXKEHHsI KOMIIETEHIHH - KOMIETEHIUuA He C(I)OpMHpOBaHa YaCTHUYHO,

5.2. TunoBbie KOHTPOJIbHBIE 3alaHUA UIH HHbIE€ MaTepPHaJIbI

5.2.1.0uieHOYHbIE CpPeACTBa NIPH TEKYIIeM KOHTPOJIe

TeKYIHI/Iﬁ KOHTPOJIb IIO OUCLHUIIIINHE GYJIET 3aKJNII4YaTbCA B OIIpOCe OﬁyanOIlU/IXCH II0 KOHTPOJIBHBEIM
BOIIPOCaM, B IIPOBEPKE OTYETOB I10 na60paTopr1M pa60TaM, B KOMIIBIOTEPHOM T€CTUPOBAHUHU.

OIIPOC II0 KOHTPOJIBHBIM BOIIPpOCaM

Ompoc mTPOBOJUTCS MO KOHTPOIBHKEIM BOIIPOCcaM. Bo BpeMs ompoca of0ydawomuMcs OYOeT 3afilaHo ABa

BOIIPOCa, Ha KOTOPBIE OHM MOJI2KHBI 1aTh OTBETEI.
Bonpocbt 015 onpoca:
Pazgen 1. MexaHuka

1. XapaKTepuCTUKN MeXaHHUYECKOrO OBUXKEHHUS: CUCTEMa OTCUeTa,

IepeMelleHune.

IyThb,

2. MHepiuanbHble CUCTEMEHI OTCUeTa. [lepBrd 3aK0oH Hbl0TOHA.

3. MOMEHT CUuJbl OTHOCUTEIbHO TOYKY U OCH.

4. MoMeHT HWHEepPIHH TBEPAOTrOo Tejla OTHOCHUTEJIbHO OCH.
5. Kunetnyeckas 9HEPrus IIOCTYIIATEJIbHOTO W BPAIllaTEeJIbHOTO OBUZKEHHUSA TBEPAOIrOo Teja.

Pazgen 2. MosekyinsipHasa ¢pus
1. OcHOBHBIE TIONIOXKEHHUS H ypaB
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2. Pacnpepenenue Makcaenma

3. [lepBoe Hayano TepMOSUHaMUKU.

4. DHTpONUSA.

5. CtaTuCcTUYEeCKOE TOTKOBaHME BTOPOTO Havasl TEPMOOUHAMUKHY.

Pa3pgen 3. 3n1eKTpOMarHUTHLIE SIBJICHUSA

1. 3akou Kynosa.

2. HampsisKEHHOCTL 37€KTPUYECKOT0 TIOJIS.

3. 3akoH OMa B guddepeHuansHo Ghopme.

4. 3akon buo - CaBapa - Jlamnaca

5. flBieHrie CaMOVHYKIIUH.

Paznen 4. ®u3uKa Kojne0aHHH U BOJTH

1. Cioco6rl n300paxkeHUsT TapMOHUYECKUX KOneGaHMil.

2. 3aryxalomue KojmebaHus.

3. BHIHYXeHHBIE KONeOaHus.

4. flBmeHue pe3oHaHCa.

5. MexaHu4eckue KojeOaHUs U UX XapPaKTEPHUCTHUKH.

Pa3gesn 5. BoiHOBasi ONTHKA H KBAaHTOBasi ONITHKA

BoaHosas onmuka

1. OneKTpOMarHuTHEIE BOJIHEL, HHTeP(hEPEHIIHS.

2. Bextop YmoBa - IloliTuHra.

3. Iudpakuus cBeToBHIX BOMH: gudpakuus Openens u dpayHrodepa.

4. [lucnepcus ceerta.

5. [Tonsipu3anus CBETOBLIX BOJIH.

Keanmosasa onmuka

1. TennoBoe u3ny4eHue U €ro XapaKTEPUCTUKU.

2. 3aKoHHI U3Ny4eHus abCOMI0THO YePHOTO TeNla

3. OHeprus 1 UMITYJIbC CBETOBLIX KBAHTOB.

4. ®opmyna OiHIITENHA A1 HOoTO3dDEKTA.

5. b dexT KommnToHa.

Pa3pgen 6. 3j1eMeHTHI KBAHTOBOM MeXaHUKH

1. BonHoBEIE CBOMCTBa YacTull. BonHsl fe bpouns

2. ®a30Bas U rpynmnoBasi CKOPOCTH BOJIH fe bporns.

3. CooTHoIIIeHKE HeompeneneHHocTel I'eiizenbepra.

4. YpaBHenue Illpegunrepa

5. Pemenue craunoHapHoro ypaBHeHus IllpeguHrepa [Ans 4aCTULH B IOTEHUUANbHOU IMe U OJd
CBOOOHOM YaCTHIIHL.

Pa3zgen 7. 31eMeHThI COBPEMEHHOM TEOPHH aTOMOB M MOJIEKYJI

1. AToM u ero CTpoeHHeE.

2. IToctynats Bopa.

3. OpbuTanpHOE ¥ MarHUTHOE KBAHTOBHIE YKCIIA.

4. CIuH 4aCTHIIHL.

5. AToM Bofopofia B KBAHTOBOM MeXaHUKE.

Pazgen 8. 3oHHaAs1 TeOpHsi TBEPIBIX TEJI

1. MeTanmel, AUANTEKTPUKY U TTOJTYIIPOBOTHUKHY 110 30HHOM TEOPHUY TBEPBIX TEIL.

2. CobGCTBEHHAS U MTPUMECHAS TPOBOAUMOCTH TIOIYITPOBOIHUKOB.

3. BaneHTHas 30Ha ¥ 30Ha TPOBOIUMOCTH.

4. KoHTakKT MeTasn-noIyIpOBOSHUK.

5. dBnenne 3eebeka

Pa3pgen 9. AToMHOe sITPO

1. CTpoeHue aTOMHOTO SOpa.

2. flmepHble CUIIBL.

3. EcTecTBeHHas ¥ UCKYCCTBeHHAs Paiu0aKTUBHOCTD

4. Tunsl pafuoaKTUBHBEIX PacraioB.

5. [TedekT mMacc.

Pazgen 10. 3neMeHTapHbIE YaCTHIHIL.

1. ®yHmaMeHTaIbHBEIE B3aUMOLIEHCTBUS.

2. Knaccudukarus aneMeHTapHBIX YaCTHIl.

3. KBapKoOBEI COCTaB afpOHOB.

4. B0o30HHI.
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Kpumepuu oyeHusaHus:

- 100 6amIoB - Ipy IPABUJILHOM U IIOJIHOM OTBETE Ha IBa BOIIPOCA;

- 75-84 6anioB - Ipu IPaBUILHOM U IIOJIHOM OTBETE Ha OOWH M3 BOIPOCOB U NIPABUJIBHOM, HO He
TIOJTHOM OTBETE Ha APYTOM U3 BOIIPOCOB;

- 65-74 Ganna - Ipu NPaBUIFHOM ¥ HEMOJHOM OTBETE Ha [iBa BOMPOCA WM MPABUIBHOM U IIOTHOM
OTBETE TOJIbKO Ha OJIMH M3 BOIIPOCOB;

- 25-64 6asnmoB - IpH IPABUILHOM U HEIIOJIHOM OTBETE TOJILKO Ha ONMH U3 BOIIPOCOB;

- 0-24 6amnna - Tpy OTCYTCTBUY IIPABUJIBHEIX OTBETOB Ha BOIIPOCHL.

Konuuectso 6asmos|0-64 65-74 75-84 |85-100
[ITkarna oleHUBAHUS|HEYLOBIETBOPUTEILHO|YIOBIETBOPUTEIHHO|XOPOIIO|OTIMYHO
He 3auteno 3a4TeHo

IIpoBepKa 0TYETOB IO JTaOOPATOPHBLIM padoTam

ITpu mpoBepKe OTYETOB IO JabopaTOpHEIM paboTaM, MPEOYCMOTPEHHEIM B pa3fene 4, o0yJanmuecs
IOKHEI IPEJICTABUTh BEIIOJIHEHHEIE U 0OPMJIEHHEIE OTYETH 0 TabopaTOPHEIM paboTaM U OTBETUTH Ha 5
BOIIPOCOB II0 KaXmoMy oTdeTy. OTdYeT O Kaxpod nabopaTopHON paboTe HOJXKEH MMEeTh CIeOYIIIYIo
CTPYKTYpYy:

1. TuTynbHBIR MUCT O 06pasiy.
. Lenp mabopaTopHO# pabOTHL.
. [TpubOpPH ¥ TPUHAAIEKHOCTH.
. CxeMy unu PECYHOK YCTAHOBKH, a TaK¥Ke PUCYHKH, IIOSICHSIOLINE BHIBO Pab0oUux GOpPMyII.
. OCHOBHEIE pacyeTHEIE (HOPMYIIH C 00513aTEIFHEIM TOSICHEHIEM BEJTMYMH, BXOTSLIIUX B HOPMYITY.
. Tabnuisr.
. IIpumeps! pacyerTa.
. Ecnu TpebyeTcs 1Mo 3afaHuio - rpadUKU ¥ JUArPaMMBL.
. BerBop mo maGopaTopHo# paboTe.

ITepeyeHb BOMPOCOB, BEIHOCUMEBIX HA IPOBEPKY OTYeTa IO jJabopaTOpHHM paboTaM NMpuBeeH B
METONUYECKUX YKa3aHUX.

3a KaX[bi IPaBUIbHO JAaHHHIM O0TBET oOydaroumuiicsa moiaydaeT mo 20 6annoB B 3aBUCUMOCTH OT
TIPaBUJIBHOCTH ¥ TIOJTHOTH JAHHOTO OTBETA.
KomnuuectBo 6amnos|0-64 65-100
IIIxamna omenuBanus| He 3auTeHo|3a4uTeHO

© 00 3O Uk W

KoMmnbloTepHOE TeCTHpPOBaHHE

TectupoBanue BkodaeT B cebs 14-20 TeCTOBHIX 3aflaHU¥ B 3aBUCUMOCTH OT pa3fejia, 0 KOTOPOMY
TIPOBOAUTCST KOHTPOJIB.

OG6pa3Ifel TECTOBHIX 3alaHuH 110 PA3HEIM pa3fenaM QU3UKH:

1. YacTuna u3 COCTOSHUS IIOKOS Haydajla ABUTATHLCS IO Oyre OKPYXKHOCTH paguyca 1 M C IMOCTOSHHBEIM
VTJIOBEIM yCKOpeHueM 2 c-2. OTHOIIeHNe HOPMAIbHOTO YCKOPEHUS K TaHT'e€HLIMaIbHOMY Yepe3 OLHY CEKYHOY
PaBHoO ... a)l; 0) 2; B) 3; r) 4; o) 8.

2. CniomHON ¥ TMONBY IUIWHADPE, MMEIIIUe ONMHAKOBEIE MACCHl M PafgUyChl, BKaThBalOTCA 6e3
MIPOCKab3bIBaHMs Ha TOPKY. Eciyu HavanbHbIE CKOPOCTHU TEJ OOWHAKOBEIE, TO ...

a) BBILIE IOAHUMETCS IOJBIA UIUHAD; 0) BEIIIE TOMHUMETCS CIJIOIIHOMN UTUHAD; B)
o0a Tena MOTHUMYTCS Ha OOHY U TY K€ BBEICOTY.

3. Ctepxens gnuaou 20 cM mokoutcs B HeKoTtopou MCO. B gpyrou UCO ero gnuHa MOXKET CTaTh PABHOMX ...

a) 10 cm; 0) 21 cm; B) 30 cM; r) 40 cMm.
4. VpaBuenue BonHH uMeeT BUL Y = 0,01sin(103 t - 2x). CKOPOCTh paclpocTpaHeHus BOJIHE paBHaA (B M/C) ...
a) 500; 6) 1000; B) 2.

5. Toueunni 3apgam 531 HKn momemen B meHTpe Kyba ¢ mnuHON pebpa 10 cMm. [IoToK BekTOpa
HaNPSXKEeHHOCTH MOJIS Yepe3 OOHY I'paHb Ky0a paBeH ...

a) 1 Hm2 /Km; 6) 10 kB « M; B) 5,31 B e M2 ;

r) 8,85 HM2 /K.

6. ITmockas 97IeKTPOMArHUTHAS BOJHA C YacToTo# 10 MI'1] pacmpocTpaHseTcs B ¢1ab0 MpoBOAsAINeH cpemde ¢
yOeNnbHOU NMpPOoBOAMMOCTEI0O 10-2 CM/M M OMSIEKTPUUYECKON NpoHUIaeMocThio 9 eguuuil. OTHOIIEHUE
AMIIIIUTY IJIOTHOCTEH TOKOB IIPOBOOMMOCTH U CMEIIEHUA PaBHO

...a) 0,5; 0) 1; B) 2; r) 5.
TecT cuuTaeTCsI 3a4TEHHBIM, €CJIH IOIyJeHO He MeHee 65 % mpaBUIbHBIX OTBETOB.
Konuyectso 6annos|0...64 % |65...74% 75...84 %|85...100 %

omo |(OTIUYHO
aluH

[Txana oneHrBaHus|HeynoBIeTBOPUTEID
5.2.2 OueHoYHbIE CpeACTBa NP
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WHCTPYMEHTOM H3MEpPeHUs Pe3yJbTaTOB O00y4YeHHS MO OUCIUIIWHE SBISETCS YCTHHIH OTBET
00y4arloIerocs Ha TPYU TEOPETUYECKUX BOMIPOCA WITH ITPOX0XKAEHIEe KOMIBIOTEPHOTO TeCTUPOBAHUS.

dopMaMHu NPOMEXKYTOYHOHM aTTEeCTAllMH ABIAIOTCS 3K3aMeH (2 u 4 ceMmecTpsl) H 3aueT (3
ceMecTp). OOyYalOMIUKUCSI, HMEIOIIHH [0 Pe3yIbTaTaM TEeKYyIIero KOHTPOJIS M0 TUCIHHUIIIHHE XOTs
ObI OMH HEYIOBJIETBOPHTEIbLHBIH pe3yabTaT (0HPOC, TECTHPOBAaHHE, 1a0opaTOpHbIe PadOTHI),
00s13aH, He MeHee YeM 3a 5 pabouYHux THEeH [0 THSA aTTECTAIHOHHOI0 HCIBITAHUS, YCTAHOBJIEHHOIO
B COOTBETCTBHH C PacCIHMCAaHHEM aTTeCTAlHOHHBIX MCHBITAHHH, MPEIOCTAaBHTh 3K3aMeHATOpPYy
BBHIIIOJTHEHHbIE 3aJjaHUsI YKa3aHHOI'0 TEKyNIero KOHTPOJIsI 110 JUCIHIUINHE.

1 xypc / 2 cemecTp

®opMOI TPOMEXKYTOYHOU aTTeCTAallUu BO 2 CeMeCTpe SBIAETCS 3K3aMeH, B Ipollecce KOTOPOTo
OIIEHWBAIOTCS Pe3yJIbTATH 00y4YeHUS MO OUCLHUIIJINHE U COOTHOCSATCS C YCTAaHOBJIEHHHMHU B pabouei
mporpaMMe MHOWKATOpaMU HOCTUXKEHUS KOMIeTeHIUH. MHCTPyMeHTOM U3MepeHUs pe3yIbTaToB 00yueHus
10 ODUCLUIINHE SIBIIIETCS YCTHEIN OTBET 00y4alollerocs Ha TPU TeOPETUIECKUX BOIIPOCa.

Teopemuuyeckue 80npochl:

1. TpaekTopus, oyiuHA IIyTH ¥ BEKTOP IIEPEMEIIEeHNS MaTepralbHOU TOYKHY.

2. CkopocTu: MTHOBEHHas, B MOMEHT BpeMeHHU t, CpefgHAsd, CpedHAs IyTeBas, paguanabHad,
TpaHCBepcalbHas U CEKTOpPUAJbHAs; Pa3jloKeHue CKOPOCTEN Ha COCTABIAIONINE B Pa3HBIX CUCTEMAaX OTCYeTa:
OeKapTOBOM, IIUIUHAPUYECKOH U TTOJITPHOM.

3. YckopeHue: MTHOBEHHOE, B MOMEHT BPeMEHU {, CpefHee, TaHT€HIXaNIbHOE U PafualbHOe.

4. ITpuMepsl OBUKEHUS TBEPHOHIX Tel: afieHue Tesl, OPOIIeHHEIX BePTUKAILHO BBEPX, TOPU30HTAJIBHO,
II0J] YIJIOM K TOPU30HTY.

5. MHepiuanbHble CUCTEMEI OTCUETa. 3aKOHH HpI0TOHA.

6. OCHOBHOe ypaBHeHNMEe JUHaMWUKHU IOCTyIaTeIbHOTO [ABHXKEHUS TBEPHOTO Tejla, CUCTEME
MaTepualbHBIX TOYEK, 3aKOH [BUKEHUS LIEHTPa MHEPIUU MeXaHUYEeCKOM CUCTEMEL.

7. 3aKOH COXpaHEeHUs UMIIyjIbCa U YCIOBUS €r0 BHIIOJHEHUS.

8. [IBUKeHUe Tejla IEPEMEHHON MacChl, ypaBHeHUsI Melepckoro u LInonKoBCKOro.

9. MOMEHT CUNIBI OTHOCUTENNBHO HEIIOOBUXKHON TOYKYU U OCH, MOMEHT UMIyJIbCa MaTepuaabHOU TOUYKU
OTHOCUTEJILHO HEKOTOPOTO LIeHTpa.

10. 3ak0oH coxpaHEHHUS MOMEHTa HUMIyJbCca CUCTEeMH MaTepHalbHEIX TOUEK U YCJIOBUS €ro
BBHIITOTTHEHUS.

11. MoMeHT UMIyNbca TBEPROTO Tela OTHOCUTEIBHO Hadasla KOOPAUHAT, MOMEHT UHEPIUH.

12. OcHOBHOE ypaBHEHVE IVWHAMUKYU BpaIlaTENbHOTO OBUXKEHUI TBEPLOIO Tea.

13. BrluucneHue MOMeHTa UHEPUUYM TBEPHHIX Tes: KOJbIa, OUCKa, CTEPXKHS, LUINHAPA, TeopeMa
[ITettHepa.

14. Cubl KOHCEPBATUBHbIE U NUCCUIIATUBHEIE, pa00Ta U MOIIHOCTb.

15. JHeprus KMHeTUYeCcKasd U OTeHIUANbHAA, KUHETHYECKas SHEPTUs BPAIIAIoIIUXCS Tell.

16. 3aKOH coXxpaHEHUS MeXaHNYEeCKON SHEPTUH.

17. Cunbl HHEPUXH IPYU YCKOPEHHOM IIOCTYIaTeIbHOM U IIPOU3BONIBHOM [BUKEHUU CUCTEMBI OTCUETA.

18. [IpuHIIUNI OTHOCUTENBHOCTH ["anumnes.

19. TTocTynaTel CllenanbHOM TEOPUU OTHOCUTEIHHOCTH.

20. TTpeobpa3oBanus JIopeHua.

21. CnenctBusa u3 mpeobpa3oBaHuil JIOpeHIa: OTHOCUTEIBHOCTh MOHSATHUS OOTHOBPEMEHHOCTH, [IMHA
TEeJI B Pa3HBIX CUCTEMAX OTCYETA, IPOMEKYTKY BPeMEeHU MeXIY COORITUSIMY, 3aKOH CJIOKEHUS CKOPOCTel 1jis
PEeNSATUBUCTCKUX YaCTHIL.

22. MexaHUKa TBeDPIbIX TeJl, yIPyTue HaOpAKeHUs U febopMaluy, TeH30p YIPYTUX HaIpPSIKeHUH,
IIJIaBHEE HAIPSIKEHUS.

23. 3akoH I'yka, pacyeT MOOyIs yIPYTOCTY IIPY CKATUX TBEPHOTO Teja U Hanu4us 60KOBOTO OTIOpA.

24. ledopMaluy CABUTA, KPYyYEHUS U U3ruba.

25. MexaHuKa XKUOKOCTEHN, TEOPEMEl HEPa3pPEIBHOCTU BepHYIu.

26. CKOPOCTb UCTeUeHUs KUOKOCTY U3 OTBEPCTHUS, NaBeHUe U CUjla OaBIeHUS Ha IPOTHUBOIOJIOKHYIO
CTEHKY.

27. Ba3kocTh, K03GGUIMEHT BHYTPEHHET0 TPEHUS, eOUHUIA U3MePeHU .

28. 3aKOH U3MeHEeHUs CKOPOCTH IIPY JJaMUHApHOM TeYeHUHU.

29. TypOyneHTHOe TeueHue, yucia PeitHonmbaca u Opyna.

30. [IBuXeHne Tel B KUIKOCTSIX U ra3ax.

31. OcHOBHOe ypaBHEHWE MOJIEKYISIPHO-KUHETUYECKOM TEOPUH I'a30B.

32. 3aKOH paclipefieleHUsI MOJIEKYJ NAealbHOr0 ra3a 10 CKOPOCTSIM (pacupenefieHue MakcBenna)

SHEPIrUsaM.
33. Pacrnipepienenre MOJIEKYI 110 Bb bIIMaHa), 6apoMeTpuyeckas GopMya.
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34. Cpepmssis gnuHa CBOOORHOTO mpobera MOJIEKYII, CPeHEE YUCIIO CTOIKHOBEHUH.

35. OneiTHOE 000CHOBaHME MOJIEKYNISIPHO-KMHETHYECKOU Teopuu, onblTH IllTepHa u Jlam0Oepra,
OpOYHOBCKOE IBUXKEHUE.

Kpumepuu oueHusaHus:

- TPU TEOPETHUYECKUX BOIIPOCA OTBEUEHEH! B IOTHOM 00beMe 6e3 3aMedaHui UM C He3HAUUTETbHBIMU
3aMevaHusaMu - 85...100 6anos;

- IBA U3 TEOPETUYECKUX BOIIPOCOB OTBEUEHH B IIOJIHOM 00beMe, TPeTHii B HermonHoM obreMe - 75...84
Gasnma;

- OWH U3 TEOPETHYECKUX BOIPOCOB OTBEYEH B MOJIHOM 06beMe 6e3 3aMedaHMil, OTBET Ha BTOPOH
BOIIPOC MlaH He B IIOJTHOM 00beMe, OTBeTa Ha TPETHUH BOIIPOC He MOCIenoBano - 65...74 6anmna;

- B Ipoyux cny4dasix - 0...64 6anios.
KonuuecTBo 6annos|0...64 65...74 75...84 185...100
IlIxana OLI€EHNBaAHUA|HEYIOBJIIETBOPUTEIbHO|YIOBJIIETBOPUTEIBHO|[XOPOIO|OTIIMYHO

2 Kypc / 3 cemecTp

®opMoOU MPOMEXYTOYHOU aTTeCTalMd B 3 CEMECTpe SABISIETCA 3a4eT, B IPOIeCCe KOTOPOTO
OIIEHWBAIOTCS PE3YNbTATH 00yYEeHUS MO AUCLHUIIIKNHE M COOTHOCSATCS C YCTAaHOBJIEHHHMHU B pabouen
ImporpaMMe MHAWKATOPaMK HOCTUKEHUS KOMIETeHINH. NHCTPYMEHTOM U3MEPEHUs Pe3yIbTaToB 00yUeHus
10 OUCLUIIVHE SIBIISETCS YCTHEIN OTBET 00y4alOIIerocs Ha TPYU TEOPETUIECKUX BOIIPOCA.

Teopemuyeckue 80npochl:
. 3akoH KynoHa 1 HampsKeHHOCTh 3JTeKTPOCTAaTHIECKOTO OIS,
. TToTeHIManm 31eKTPOCTaTUYECKOTO TTOJIS.
. CBSI3b CUJIOBOM ¥ 9HEPTeTHYECKOM XapaKTEPUCTHUK 3JIEKTPUUECKOT0 OIS,
. Teopema Octporpazckoro - ['aycca onig Ionis B BaKyyMe.
. Tlone 3apsina, paBHOMEPHO PacIpeneieHHOr0 110 IIOBEPXHOCTH CEPH! U 110 III0CKOCTH.
. TUIIBI [U3NEKTPUKOB U WX [IOJISIPU3AIUs.
. [ToBepxXHOCTHEIE ¥ OO HLEMHEIE CBSI3aHHEIE 3aPSIHL.
. Teopema Octporpapckoro - 'aycca [ 31eKTpUYeCcKoro MoJs B Cpefe.
. I'paHuyHbIe YCTIOBUS Ha IPaHUIlEe pa3fena 0us1eKmpuk - Oud1eKmpuk.

10. CerHETO3NEKTPUKH, TTHE303JTIEKTPUKHU, TUPOITIEKTPUKH.

11. Pacnpenenenue 3apsnoB B IPOBOOHUKE, TPAHWYHBIE YCIOBUS Ha TPAHULE C JU3TIEKTPUKOM.

12. 91eKTPOEMKOCTh, 3TIEKTPOEMKOCTh YEAUHEHHOT'0 IPOBOJHUKA.

13. KoHeHCcaTOPE, EMKOCTh KOHAEHCAaTOPOB, COEOUHEHNS KOHIEHCAaTOPOB, 9HEPTUsI KOHAEHCAaTOopa.

14. 3axonsl Oma u [Ixoyns - Jleana B guddepeHnranbHol GopMe.

15. 31IC. dusuueckuit cmeici. [IpaBuna Kupxroda.

16. HegocTaTKy KiacCU4ecKol 371eKTPOHHOW TEOPUU 3JIEKTPOIIPOBOHOCTH METAJIJIOB.

17. 3akon BugemaHa - ®paHia.

18. MHOyKIMST MAarHUTHOTO TI0JIST, ABUKEHUE 3apSKeHHBIX YaCTHIl B MarHUTHOM ITOJIE.

19. 3akon AMmniepa, paMKa C TOKOM B MarHUTHOM IIOJIE.

20. 3akoH buo - CaBapa - Jlannaca, paCiéT MarHUTHOT'O II0JIS IPSIMOJIMHEMHOTO ¥ KPYT'OBOT'O TOKA.

21. 3aK0H NOTHOTO TOKA OJI MarHUTHOTI'O [I0JISI B BAKYyMeE.

22. HamarauuuBaHUe Cpel, MarHUTHEIE MOMEHTEI aTOMOB, IMa- ¥ TapaMarHeTUKY B MarHUTHOM IIOJIe,
dbeppomarueTury, 3¢ dexT bapkray3esa.

23. 3aK0H MOJIHOT'O TOKA [JIS MarHUTHOTO II0JIS1 B BEIIECTBE.

24. 3aKOHHI 37IEKTPOMArHUTHOW WHOYKIMY, CAMOMHAYKLINS, B3aUMOUHIYKITHS.

25. Tok cMelleHus1, ypaBHEeHHe MakcBela, HHBapUaHTHOCTh YypaBHEHUM MakcBesna.

26. KonebaTenbHbE TPOIIECCH B IPUPOME U TEXHUKE, CBOOOTHEIE KonebaHus 663 TpeHus, GU3ndecKui
MasITHUK ¥ TIEPUOT eT0 KojeOaHui.

27. CrnoxeHre OMUHAKOBO HaNpaBIeHHEIX KoleOaHWM, OMeHUs, CIOXKeHHe KoneOaHUH ¢ KPaTHRIMU
YacTOTaMH, CIIEKTD YaCTOT HECUHYCOUJAIbHBIX KOjeOaHu.

28. CroxkeHre B3aUMHO IEPIEHIUKYJIIPHLIX KOIeOaHui.

29. 3aryxaromue KonebaHus, pe30HaHC.

Kpumepuu oueHusaHus:
- TPU TEOPETHUECKUX BOMPOCA OTBEUEHHl B MOJHOM 00beMe 6e3 3aMevaHudl UM C He3HAYUTETbHBIMU

3amevaHusaMu - 85...100 6anos;

- IIBA U3 TEOPETUYECKUX BOIIPOCOB OTBEUYEHH B IIOJIHOM 00beMe, TPeTHii B HermonHoM obreMe - 75...84
Gasnma;

- OMYH U3 TEOPETHUYECKUX BOIPOCOB OTBEUEH B MOJIHOM 00BeMe 6e3 3aMedaHWi, OTBET Ha BTOPOU

BOIIPOC [aH He B MOJIHOM 00BEME, OTBETA i moBajo - 65...74 6amna;
- B Ipoyux ciy4asx - 0...64 6anos. "mII”“ ]ill"lr

1651205049
17

OO Ul WN -

©



KonuuecTBo 6anmnog|0...64 65...74|75...84|85...100
IITIxamna omnenuBanus|He3sauTeno|3auTeHo

2 xKypc / 4 cemecTp

dopMoO¥ MPOMEXKYTOYHOM aTTECTAlUU B 4 ceMecTpe SBISETCS 3K3aMeH, B IPOIecCe KOTOPOTo
OII€HMBAIOTCS PEe3yNIbTaThH O0O0YYEHUS MO OUCHUIJIHHE U COOTHOCSATCS C YCTAHOBIEHHBIMH B pabouel
mporpaMMe MHOWKATOPaMK MOCTHKEHUS KOMIETeHINH. NHCTPYMEHTOM U3MepeHUs Pe3ynbTaToB 00yUeHus
IO OUCLHUIIMHE SBISIETCS YCTHEIM OTBET 00yYaIOIIerocs Ha TPU TEOPETUIECKUX BOIIPOCA.
Teopemuueckue 80npochi:

. [Im1OTHOCTE ¥ IOTOK HEPTUHU, BEKTOP YMOBA.
. Crosiune BONHEIL, KOle0aHUs CTPYHEL
. 'pynnoBast CKOpOCTE.
. dbdekT Homnepa.
. BonHOBOe ypaBHeHUe 37IeKTPOMarHuTHON BOJIHBL, 0COOEHHOCTH IIJIOCKOM 3JIEKTPOMAarHUTHON BOJIHEI,
BEeKTOp YMoBa - [loWTuHra.
6. [ToHsITHE O KOTePEHTHHX KOJIeOaHUSIX U BOJIHAX, UHTePOEPEHIIHs BOJIH, CIIOCOOLI IOTy4eHuUs
KOTE€PEeHTHHIX BOJIH.
7. TTonockl paBHOM TOIIIMHEL ¥ PABHOTO HaKJIOHA, KoJblla Hel0TOHA, UHTEp(hEepOMeTpEL.
8. INpunnumn rolirerca - OpeHens, 30HHAA IJIaCTUHKA, rpaduueckoe BEIYUCIEHNE Pe3yIbTUPYIOIel
AMIIIUTYIEL
9. Nudpaknus OpeHens Ha KPyIrJIOM OTBEPCTUH U HEITPO3PAUYHOM KPYTJIOM 3KPaHe.
10. Oudpaxnus OpayHrodepa Ha eIl U KPYTIOM OTBEPCTUH, OubPaKIUs Ha ABYX ILIeNIX.
11. {IBnmeHne monsiprU3aluy CBETOBHIX BOJIH.
12. JIBoMHOE Ny4YemnpeoMIeHHUE.
13. 3akonn bpioctepa u Mamioca.
14. VnTepdepeHLns NOIAPU30BaHHEIX BOJIH.
15. OnekTpoHHAs TEOPUS OHUCIIEPCUU CBETA.
16. IlornoieHue cBeTa, paccessHUe CBETA.
17. Oco0eHHOCTH TEIJIOBOTO U3JTyUeHHU .
18. 3akon Kupxroda u mpasuio [1peso.
19. 3akonrl Credana - bonmbiimana, Buna.
20. ®opmyna u3nydenus [lnaHka.
21. 3akoHH (OTO3TEKTPUUECKOTO 3 deKTa.
22. VpaBHeHHe JWHINTENHA, KpacHas rpaHuna ¢otosaddekra.
23. fiBnenue KoMIToHa 1 €ro TeOPU.
24. KopnyckynspHO-BOJIHOBas ABOMCTBEHHOCTb CBOMCTB YaCTHUI] BEIlleCTBa, BOIHHI Aie Bpoins.
25. CooTHoOILIEHNE HEOTIPEIEIEHHOCTEMN.
26. VpaBuenue llIpenunrepa: cTalliOHapHOE U BpEMEHHOE.
27. Mopenb aToMa Pezepdoprma.
28. Teopus Bopa [ BODOPOMOIOIOOHEX CHCTEM.
29. Onnitel Opanka u ['epia.
30. OCHOBHOE COCTOSTHHE aTOMa.
31. PacupepeneHue 371€KTPOHOB 10 S9HEPreTUUECKUM YPOBHSIM.
32. CtpoeHue sigpa ¥ paflu0aKTUBHOCTD.
33. DHeprus CBS3YU Afep, ANePHLIE CUIEL.
34. 3aKOHH Pagu0aKTUBHOIO pacrapa.
35. dnepHble peakuu.
36. OyHmaMeHTaJIbHEIE B3aMMOMIECTBUS.

O W N -

Kpumepuu oueHusaHus:

- TPU TEOPETHYECKUX BOIIPOCA OTBEYEHE! B IIOJTHOM 00beMe 0e3 3aMedaHuil Ui C He3HAYUTENIbHEIMU
3amevaHusaMu - 85...100 6anos;

- IBa U3 TEOPETUYECKHUX BOIPOCOB OTBEYEHHI B IIOJTHOM 00beMe, TPETHUH B HEMOIHOM 006seMe - 75...84
6anna;

- ONUH U3 TEOPEeTHUYECKUX BOIPOCOB OTBEUYEH B MOJIHOM 06meMe 6e3 3aMedaHUil, OTBET Ha BTOPOU
BOIIPOC IaH HE B MOJTHOM 00beMeE, 0TBETA Ha TPETHIA BOIIPOC HE MOCeNoBaso - 65...74 6armna;

- B Ipo4ux ciy4asx - 0...64 6anos.
KoymecTso 6aios 0..64 l65...74 75..84  [85...100

[lIkama oneHUBaHUS HEeYyIOBJIETB OPUTEJIBHO XxopouIo OTJINYHO
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3audeT/ 3K3aMeH B popMe KOMIBIOTEPHOI'0 TECTHPOBAHHUSI

HTorosoe TecTupoBaHHue BKIodaeT B ce6s 10-20 mecmosvix 3a0aHull u3 pa3nesioB QU3UKH,
NIPOUEHHEIX B TEKyIleM CEMeCTpeE.

ITpumep 1-20 BapuaHma umo208020 mecma:

1. YacTtuma U3 COCTOSHUS TOKOSI Hadasla IBUTAThCS IO Ayre OKPYXKHOCTU pafuyca 1 M ¢ MOCTOSTHHBIM
VTJIOBHIM yCKOpeHueM 2 c¢?. OTHOIIeHNe HOPMaJlbHOTO YCKOPEHHUS K TaHTEHI[MaJbHOMY Yepe3 OJHY CeKyHIY
PaBHO ...

a) 1; 0) 2; B) 3; ) 4; o) 8.

2. CIJIOIIHON ¥ TIONHIY IUIMHAPH, MUMEIOINE OOWHAKOBHE MAaCCH M PAAWyCH, BKATHIBAIOTCS 0e3
MIPOCKA/Ib3EIBAHUS HA TOPKY. Ecnu HadanbHBIE CKOPOCTH TEJ ONUHAKOBEE, TO ...

a) BhIIIe TIOQHUMETCS IIOJIBIHM IIUIMHAD;

0) BBIIIIE TIOOHUMETCS CITOIIHOM LIUIUHID;

B) 06a Tejla IOOHUMYTCS Ha OOHY U TY K€ BBICOTY.

3. CtepxeHb onuHo# 20 cM mokouTcs: B HeKoTopoit MCO. B mpyroit UCO ero gnwHa MOXKET CTaTh
PaBHO ...

a)l0cm; ©0)21cm; B)30cMm; T1)40cMm.

3. O6peM HEKOTOPOH MaCCH HAEaIbHOTO ra3a u300apuyecKy YMEHBIIUICS B 2 pa3a. Kak uaMeHumaco
CpenHsIs SHePrus IOCTYNAaTeNbHOT O IBUXKEHNS ONHOM MOJIEKYJIE ra3a?
a) yBenuuuiach B 4 pasa; |6) yMeHbIIMIACE B 4 Pa3a;|B) He U3MEHUIACE;
T) YMEHBIINIACh B 2 Pa3a;|[) yBeIuunIach B 2 pasa.

4. CKOJIBKO CTemeHel cBOOOE! Kone0aTeIbHOTO ABUKEHUS UMeeT MojieKyia NH,?
la) 3;[6) 5:[p) 6:[r) 7;|m) 9.]

5. Yemy paBHO 0011lee 4KCII0 CTENEHEeN CBOOOIE 71T MOJIEKYJIH HeaIbHOTO IBYXaTOMHOI'0 ra3a?
la) 2;[6) 3;[p) 4;[r) 5;[m) 6.]

6. ToueuHEIH 3apsad +q HAXOOUTCS B IIeHTPe chepuiecKod moBepxHocTH. Ecnu 0o6aBuTh 3apsn +q 3a
npefenaMu chepsl, TO MOTOK BEKTOPA HANPSIKEeHHOCTH 3JIeKTpocTaTudeckoro 1nos E 4yepe3 I0BepXHOCTE ...

1) HE U3MEHUTCS;

2) YBENIUYUTCS;

3) YMEHBIIUTCS.

7. YKa}KI/ITe, KaKHe U3 HUXKEIPUBEOEeHHBIX yCJ'IOBPIfI BBITIOJIHAIOTCA IIPHU PAaBHOBECHUHU 3aPAOOB Ha
TIPOBOJIHUKE?

1)E, =const; [2)j=0; [3)E,=0; [4)j=-const.

a)l,2; l6) 2; [B) 1, 3; I3 4 [m4

8. Ot xakux GaKTOPOB 3aBUCUT €MKOCTb YEOUHEHHOTO IIPOBOOHUKA, PACIIONI0KEHHOT0 B BaKyyMe?

a) TONIBKO OT Pa3MepoB IPOBONHUKA;

0) TOTBKO OT HOPMEI IPOBONHUKA;

B) OT GOpPMEI ¥ Pa3MePOB IPOBOAHUKA;

T) oT GOPMEL, Pa3MePOB U MaTepuasa IPOBOJHUKA;

o) oT opMEI, pa3MepoB U OT 3apsAna NPOBOSHUKA.

9. Ha pucyHKe noka3aHa KapTHHa MarHUTHEIX JIMHUY IPSMOIO IPOBOSHUKA C TOKOM. MarHuTHOe IIoJe
CUJIbHEe BCEr0 B TOUKE

"woe

10. Ha pucyHke n300pazkeHbl 3JIeKTPUYECKHUE ¥ MATHUTHEIE MOJIS C TOMOINBI0O CUIIOBHIX NMuHUM. Ha

KaKNX PUCYHKaX I/I306pa}KeHBI MariuTHEIE l'iOIJ'[H?Il || ‘l I| I
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TonbKo Ha pucyHke 3.
Ha pucyskax 1 u 3.
Ha pucyskax 2 u 4.
Tonbko Ha pucyHke 1.

11. HanpaBneHHe TOKa B KPYIrOBOM BUTKE M3MEHHUJIM Ha IIPOTUBOIIOJIOXKHOE. BEKTOp MarHUTHOMU
VHAOYKIOWY BUTKA C TOKOM IIOBEPHYJICA Ha:

00
90°
180°
360°

12. CunmoBol xapaKTepUCTUKON MAarHUTHOTO TI0JIS CITYKHUT ...

MarHuTHada IIPOHUIIAEMOCTh;
paborta;

TOTEeHIIHAT;

MarHuTHad AHOYKIWA.

13. Kynma HanpaBnieHa cuia, JeUCTBYOLIAsA Ha 3JIEKTPOH, HaXOASIIUNCS B ODHOPOOHOM 3/1EKTPUYECKOM
I07Ie, eCJIM BEKTOP HANPSKEHHOCTH HallpaBIeH CHU3Y BBEPX?

BBEPX;
BHH3;
BIIPABO;
BJIEBO.

14. MeTannudeckoe Tej0 BHECEHO BO BHEIIHee 3JIEKTPOCTATHMUYECKOe I0Jie HalpsSkKeHHOCTho E.
Mexay KakKuME U3 YKa3aHHBIX TOUEK (CM. PHC.) Pa3HOCTH TOTEHLINAJIOB HauOOIIbIIAS ?

|

e 4w

= 2 —
- E

Mexpny 1 u 4.

Mexpny 1 u 2.

Mexny BCeEMU TOUKaAMU OfHUHAKOBaA.
Mexpy BceMU TOYKaMU OJVHAKOBA ¥ paBHA HYJIIO.

TecCT cuUTaeTCs1 3a4TEHHBIM, €C/IH NI0JIy4eHO He MeHee 65 % nmpaBHWIbHBIX OTBETOB.

KonuuectBo 6annos|0...64 % 65...74 % 75...84 %|85...100 %
[Ixana onenuBaHus|HeymoBieTBOPUTENbHO|Y HOBIETBOPUTENBHO|X0po1Io |OTIUYHO
Heszauteno 3a4TeHo

5.2.3. MeTogH4YecKHe MaTepHajbl, ONpeelsiiiiie Npoueaypbl OnNeHHBaHHs 3HAHHUH,
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yMeHHi, HAaBHIKOB M (M/IM) ONbITa NesiTe/JIbHOCTH, XapaKTepH3ywinHe 3Tanbl (OPMHUPOBAHUSA
KOMIIeTeHIIUH

[Tpu MpOBeIeHKUM TEKYIIero KOHTPOJISA B (hopMe OIpoca B KOHIIE JIEKIIMOHHOI0 3aHSITHS 00y4YaroImecs
yOMpaIoT BCe MTMYHEIE BEIld ¢ yueOHOM Mebelu, MOCTAIOT IUCTOK YKCTOM OyMaru u pyuky. Ha nuctke Gymaru
3anuchBaoTca ®amunust, MMst, OTY4eCcTBO, HOMEp TPYIIIH U [aTa IpPoBedeHus ompoca. [laiee mpenogaBaTesb
3a/laeT IISTh BOIIPOCOB, KOTOPEIE MOTYT ORITh, KAaK 3aMKCAHBl Ha IMCTKe OyMaru, Tak ¥ HeT. B TeueHwe msiTu-
CeMd MHUHYT 00y4alol[uecs OOJKHE JaTh OTBETH Ha 3aJaHHBEIE BOIPOCH, IIPHU 3TOM KCIIOIbE30BaTh JTHO0YIO
MeYaTHY ¥ PYKOMHUCHYI0 MPOAYKIWIO, a TakXke /Io0be TeXHHYEeCKHe CpPefCcTBa He JomyckaeTcs. I1o
HUCTEYEeHWM YKAa3aHHOTO BPEMEHM JIUCTH C OTBETAMH CHAIOTCS MPEernofaBaTesIi0 Ha MPOBEPKY. Pe3yabTaThl
OLIEHWBAHUS OTBETOB Ha BOMPOCH HOBOASTCS [0 CBefeHUs 06ydaloluxcs He MO3OHee TPex y4eOHBIX mHeH
I0CTIe MaThl TPOBEIEHHs OMPOCa.

Ecnu o0y4arouuiics BOCIONb30BaANCS M0G0H MeYaTHON MM PYKOMHUCHOM MPOAYKIHEeH, a TaKke
TMIOOBIMY TEXHHYECKMMHU CPENCTBAMHE, TO €r0 OTBETHl Ha BONPOCH He MPUHMMAIOTCS U €My BEICTaBisieTcs 0
6aJios.

[Tpu IPOBEOEHUH TEKYLIeT0 KOHTPOJS B (opMe KOMIBIOTEPHOTO TECTHPOBAHHUS, 00yJaloIInecs B
0003HaYEeHHOE IPEeIogaBaTeieM BpeMsi, IPOXONAT C MCIOIb30BAHNEM TEXHHYECKUX CPEHCTB 3JIEKTPOHHOIO
00y4YeHHs TeCT, TI0 pe3ybTaTaM KOTOPOTO CPa3y ke OIleHWBAeTCs Pe3ysbTar.

[Tpu TpOBEMEHUHU TEKYIIEro KOHTPOJs B (GopMe IPOBEPKHM OTUETOB IO 1abGopaTOpHEIM paboTaM Ha
71ab0paTOPHEIX 3aHATHAX HIM KOHCYIbTAlMAX 00yYalouecs IPEeNCTaBIISIOT IOMTHOCTHIO BEIIIONHEHHEIH U
odopMIeHHH oTY4eT Mo nabopaTopHoil paGoTe. [IpemonaBaTeNnb aHATKH3UPYET COOEPKALIKNECS B OTYETE
9JIEMEHTEI, [IOCJIe YEero OLIEHUBAET HOCTUTHYTHIN Pe3y/bTaT.

[lpy TpoBeleHHUH MPOMEKYTOYHOH aTTECTAMU O0ydYaloI[eMyCs 3aJal0TCs TPY TEOPEeTHYECKUX
BOIIPOCA, 10 Pe3yabTaTaM OTBETOB Ha KOTOPEIE TPEIofaBaTelb OleHNBaeT CPOPMUPOBAHHOCTh KOMIIETEHIIHH.

[lpu TpoBemeHHWM IMPOMEXKYTOUHOU aTTecTanuu B (HOpMe KOMIBIOTEPHOTO TECTHPOBAHWUS,
oOyuarommuecs: B 0003HaueHHOe TIperofaBaTeieM BpeMsi, IIPOXO/ST C UCIIONb30BaHNeM TeXHUUYECKUX CPECTB
37IEKTPOHHOT0 00y4YeHHUs TECT, 0 Pe3yIbTaTaM KOTOPOTO CPa3y e Ol[eHMBAeTCs Pe3yNbTarT.

6 YueOHO-MeTOOHYECKOE OoDecedyeHue

6.1 OcHOBHas TUTEpPaTypa

1. Oeipgun, B. B. ®u3uka. JNEKTPUYECTBO U MATHETH3M : yueOHoe mocobue [jisi CTYOEHTOB,
obyuaromuxcs 1o crmenuanbHocTIM 21.05.04 "TopHoe meno" u 21.05.05 "®u3nuyeckue MpoIECCH TOPHOTO
mpousBoacTea” / B. B. Ouipaous, A. A. Manemus, T. Y. duunHa ; Ky36acckuil rocyJapCTBEHHBIA TEXHUUYECKUN
yHuBepcutetr uM. T. ®. I'opbaueBa , Kabenpa dusukru. - Kemeposo, 2014. - 208 c. - URL:
http://library.kuzstu.ru/meto.php?n=91253&type=utchposob:common. - TekcT : HEIOCPeNCTBEHHEIN +
3JIEKTPOHHBIH.

2. Nupoun, B. B. ®usuka. KomeGanus u BonHHE. OnTuka : yuebHOe mocobue : OJisi CTYOEHTOB,
obyuatomuxcs 1o crnenuanbHocTsIM 21.05.04 «T'opHoe meno» u 21.05.05 «du3uyeckue MpoIecCh TOPHOTO
npou3BoacTBa / B. B. Oeipmus, T. JI. Kum, A. A. MansmuH ; Ky30acCKuil TOCyapCTBEHHbIH TeXHUYECKUN
yuuBepcuretT uM. T. ®. I'opbaueBa, Kadegpa ¢usuku. - Kemeposo : KysI'TY, 2016. - 220 c. - URL:
http://library.kuzstu.ru/meto.php?n=91441&type=utchposob:common. - TekCT : HemOCpPeACTBEHHHLIN +
3JIEKTPOHHBIH.

3. Ouipoun, B. B. ®usuka. KBanToBas ¢pu3uka. KBaHTOBasS MexXaHWKa U aTOMHas pusnka : yuebHOe
mocobue [N CTYLEHTOB BY30B, o0ydaromuxcs mo cuenuanbrocTaM 21.05.04 "Topuoe meno" u 21.05.05
"®usnveckKue mMpoueccs ropHoro npousdsoncTra” / B. B. Ouipaoun, T. JI. Kum, C. A. Illenenesa ; Ky36acckuii
TOCYHapCTBEHHHIN TexHU4YecKui yHuBepcutet uM. T. ®. I'opbauesa. - Kemeposo : Ky3I'TY, 2018. - 180 c. -
TekCT : HeloCpeICTBEHHEIN.

4. OupauH, B. B. 37meKTpuuecTBO ¥ MarHeTu3M. OU3MYECKUN TMPAKTUKYM : yueGHOe mocobue mys
CTYLEHTOB BY30B BCEX TEXHUYECKUX CIeLMaJbHOCTEN W HalpaBjleHUU moarotoBku / B. B. Ieipaun, A. A.
Mansmmme, Y. B. liBeknuuckas ; Kysbacckuil rocynapCTBEHHBIM TeXHUYECKUN yHUBepcuTeT uM. T. @,
T'opbauesa. - Kemeposo : Ky3I['TY, 2020. - 158 c. - TeKCT : HeITOCPENCTBEHHBIH.

5. OeipouH, B. B. ®u3uka. Mexanuka. MonekyngapHas ¢usnka U TepMoguHaMuKa : yueOHoe mocobue
O/ CTYOEeHTOB BCeX TEXHUYECKUX ClielinajbHOCTeN U Hanpasnenud / B. B. [Iripoun, C. A. llenenesa, T. JI.
Kuwm ; Kysbacckuit rocynapCTBeHHBIA TexHUYeCKul yHuBepcuTeT uM. T. ®. T'opbaueBa. - Kemeporo : Ky3I'TY,
2022. - 1 daiin (4,1 M6). - URL: http:/library.kuzstu.ru/meto.php?n=91879&type=utchposob:common (maTa
obparmenusi: 19.04.2022). - TeKCT : 37I€KTPOHHEI.

6. YepTos, A. I'. 3agayHuK 1o Qusuke : [yqe6Hoe moco6ue mist BTy30B] / A. I'. YepToB, A. A. BopoOnes.

- 8-e u3m., mepepab. u mom. - Mocksa : A T : HETIOCPEICTBEHHEBIN.
7. Okyuwko, H. b. ®dusuka. SHeKm JJIeKTPOCTAaTUKA U NMOCTOSHHEU TOK :

1651205049
21



http://library.kuzstu.ru/meto.php?n=91253&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=91441&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=91879&type=utchposob:common

yuebHOe mocobue : [T BCeX CHeMaabHOCTEN U HanmpasieHuit noarotosku] / H. B. Okymko ; MUHUCTEDPCTBO
HayKu ¥ BeIcIIero oOpa3oBanus Poccuiickoit ®epmepanuu, Kysbacckuil rocymapCTBEHHBIN TEXHUYECKUN
yuusepcuret uM. T. ®. 'opbauesa, Kabenpa ¢usuku. - 2-e usp., ucnp. u pon. - Kemeposo : KysI'TY, 2019. -
141 c. - URL: http://library.kuzstu.ru/meto.php?n=91762&type=utchposob:common. - TexcT :
HEeIMOCPEICTBEHHEIH + 3JIeKTPOHHBIH.

6.2 [TonoHUTEIbHAS TUTEPATypa

1. CaBenpes, U. B. Kypc ¢usuku. B 3 1. Tom 2. InexrpuuectBo. Konebanus u BonHEL. BonHOBas
ontuka: yuebHoe nocobue / M. B. CaBenbes. - 6-e u3sp., crep. - Caukr-Iletepbypr : Jlans, 2019. - 468 c. -
ISBN 978-5-8114-4253-9. - URL: https://e.lanbook.com/book/117715 (maTa obparrnenus: 19.04.2022). - TekcT

: 3JIEKTPOHHBIN.
2. CaBenbes, U. B. Kypc dusuku : yaebHoe nocobue : B 3 Tomax / Y. B. CaBenbeB. — 7-e uU3[., CTEP. —
CaHkr-IleTepOypr : JlaHb, [6. T.]. — Tom 3 : KBaHTOBas onTHKa. ATOMHas ¢pu3nka. du3rka TBEPHOIO Tela.

®u3mKa aTOMHOTO Sfipa U 3jieMeHTapHbX 9acTtull — 2019. — 308 c. — ISBN 978-5-8114-4254-6. — TeKcT :
3JIeKTPOHHEIH // JIaHb : 9JIeKTPOHHO-O0uOIHoTeYHas cucreMa. — URL: https://e.lanbook.com/book/117716
(maTa obpamenus: 19.04.2022). — PexuM JOCTyma: AJIS aBTOPU3. IOJIb30BATEIIEN.

3. CaBenbes, U. B. Kypc dbusuku : yuebHoe nocodue gyis By30B : B 3 Tomax / U. B. CaBenreB. — 8-e
u3p., crep. — Caukr-Iletepbypr : Jlaus, [6. r.]. — Tom 1 : Mexanuka. Monekynsapaas ¢usuka — 2021. — 356
c. — ISBN 978-5-8114-6796-9. — TekcCT : 97IeKTPOHHEIH // JIaHb : 371eKTPOHHO-Ou0IMOTeYHAsA CUCTEMA. —
URL: https://e.lanbook.com/book/152453 (mata obpamenusi: 19.04.2022). — Pexxum mocTyma: Ajisi aBTOPU3.
TIOIb30BaTENeN.

4. Qupranr, E. B. PYKOBOACTBO K peIIeHuI0 3afay 110 Kypcy obmed Gpu3uky : yuebHOe mocodue s
CTYHEHTOB BYy30B, 00YYAIOIIHAXCS 110 TEXHUYECKUM U TEXHOJIOTHYECKUM HAIPABICHUSIM U CIelanbHOCTSIM / E.
B. Quprasr. - 2-e u3g., ucup. - Caukt-IletepOypr : Jlaus, 2008. - 352 c. - TEKCT : HEIOCPEACTBEHHEIH.

5. Kamamnuukos, H. I1. ®u3uka. UHTEPHET-TECTUPOBaHNe 0a30BLIX 3HAHUM : yueOHOe mocobue / H. II.
Kanamuukos, H. M. KoxeBrukos. — CankTt-IleTepOypr : Jlans, 2021. — 160 ¢. — ISBN 978-5-8114-0925-9. —
TexkcT : 3nexkTpoHHHH // JlaHb : 21eKTpoHHO-OmGnuoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/167747 (mata obpamenus: 19.04.2022). — Pexum [moCTyma: [AJIST aBTOPHU3.
TIOIb30BaTENEN.

6. 3aiines, I'. Y. TIpakTHKyM II0 ONTHKE ¥ KBAHTOBOHN (Qu3uKe : yueGHOE mocobue AT CTYAEHTOB
TEXHUYECKHUX CIENUanbHOCTeH M HampaBneHu# By30B / I'. W. 3aines ; Kysbacckuil rocynapCTBeHHEIH
TexHu4eckuil yauBepcutet uM. T. ®. 'opbauesa, Kadenpa dusuku. - Kemeporo : Ky3I'TY, 2014. - 148 c. -
URL: http://library.kuzstu.ru/meto.php?n=90126&type=utchposob:common. - TeXCT : HEIOCPEACTBEHHBIN +
3JIEKTPOHHBIH.

7. OuipauH, B. B. 9mekTpoMarueTusMm : 1ab0OpaTOPHBEIM MPAKTUKYM IO AUCHUNIHHE «DU3MKa» OIS
TeXHUYEeCKHUX cliennanbHOCTeld ¥ HanmpasneHuy / B. B. [eipnuH, A. A. Mansumus, M. B. LiBeknuHcKag ;
Kysbacckuit ToCymapCTBEHHHN TeXHUYEeCKUU yHuBepcurteT uM. T. ®. I'opbaueBa, Kadegpa ¢usumku. -
Kemeposo : KysI'TyY, 2016. - 1 osnmexTtpon. ont. pguck (CD-ROM). - URL:
http://library.kuzstu.ru/meto.php?n=91407&type=utchposob:common (mata ob6pamenus: 19.04.2022). -
TexCT : 3JIeKTPOHHEIH.

6.3 MeToguueckasi TuTeparypa

1. Onekrpoctatuka. Kommnnekc K-310.2 : MeToguueckue ykKasaHus Ojis nabopaTopHBIX paboT 1o
paspeny GU3UKK «IIEKTPOJUHAMUKa» OJIST CTYOEHTOB BCEX HalpaBlieHUN U cnennanbHoctelt / @T'BOY BITO
«Kysb6ac. roc. Texs. yu-T uM. T. @. T'opbaueBa», Kad. dusuku ; coct.: B. B. Iepaun, A. A. Manpmwus, T. U.
fAnvHa. - Kemeposo : U3gaTtenscTtso Ky3I'TY, 2015. - 44 c. - URL: http://library.kuzstu.ru/meto.php?n=8431.
- TeKCT : HETIOCPEACTBEHHBIN + 37IEKTPOHHEBIM.

2. Ioctosuuwit Tok. Komnnekc K-310.3 : MeTonuueckue ykKasaHus mjis 1abopaTopHHIX paboT mo
pasmeny GU3UKU «IIEKTPOJUHAMUKA» [JIST CTYOEHTOB BCEX HaIpaBlleHUH U crenuanbHocTed / ®T'BOY BITO
«Kyabac. roc. TexH. yu-T uM. T. ®. I'opbaueBa», Kad. pusuku ; coct.: B. B. [Ieipaun, A. A. Manbmms, T. Y.
fnuna. - Kemeposo : U3patenscTBo Ky3I'TV, 2015. - 41 c. - URL: http://library.kuzstu.ru/meto.php?n=8433.
- TeKCT : HETIOCPEACTBEHHBIN + 37I€KTPOHHBIU.

3. du3nvyeckrue OCHOBE MexaHUKU. KuHeMaTHKa ¥ [MHaMWKa NOCTyNaTelIbHOTO OBUKEHUS :
nmabopaTopHelit mpakTUKyM K-304.1 [msa TeXHUYECKUX ClielnanbHoCTed u Hanpasnenui / ®TBOY BO "Kyabac.
roc. TexHd. yH-T uM. T. ®. T'opbauesa", Kad. pusuku ; coct.: I'. K. Komrkuna, Y. B. llBeknuHCKas. - KeMeposo :
KysI'TY, 2018. - 35 c¢. - URL: http://library.kuzstu.ru/meto.php?n=4410. - TekCT : HEIOCPEACTBEHHHIH +

3JIEKTPOHHEIN. 1mm 'II II

4. ®u3uyeckue OCHOBEHI Mexaﬂnll‘l
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nmabopartopHei mpakTukyMm K-304.2 mo pucnunnuae "Ouilumka" g 00ydaroMUXCS TEXHUYECKUX
cnernuanbHOCTEN U Hampasnenus / ®T'BOY BO "Kysbac. roc. Texs. yu-T uM. T. @. ['opbauesa", Kad. puzukwy ;
coct.: I'. K. Komkuna, M. B. liBeknurckasa. - Kemeposo : Ky3I'Ty, 2018. - 35 c. - URL:
http://library.kuzstu.ru/meto.php?n=9577. - TeKCT : HEMOCPEACTBEHHLIN + STTEKTPOHHBIMN.

5. Onekrtpocratuka. HanpsgxeHHOCTh. [loTeHIMANn : MeTogu4YeckKue yKa3aHUsd K IPaKTUYeCKUM
3aHATUAM 0 KypCy QU3UKH A7 00y4aloUIMXCsl BCeX CIEMaNbHOCTEH U HalpaBeHWH 6akanaBpraTa BCeX
dbopm oOyuenusi / MUHHCTEPCTBO HAyKM ¥ BHICIIET0 oOpa3oBaHus Poccuiickoit ®epmepanuu, Kysbacckui
TOCYapCTBEHHHIN TeXHUYeCKui yHuBepcuteT uM. T. ®. F'opbauesa, Kadenpa ¢usuxu ; cocraButenu: C. A.
Mlenenesa, M. B. LiBeknuuckasfs. - Kemeposo : Kys3I'Ty, 2019. - 34 c. - URL:
http://llibrary.kuzstu.ru/meto.php?n=9543. - TekCT : HENOCPEACTBEHHEIY + SJI€KTPOHHBIN.

6. dusuka. Mexanuyeckue Konebanud : naboparopHedt mpakTukyM K-304.4 mo gucnunnune "®usuka"
oy o0y4aouuxcs BcexX CIelranbHOCTel U HanpaBneHuy OakanaBpuata / Ky3bacckuil rocygapCTBeHHEIN
TexHUYeCKuit yHuBepcuteT uM. T. ®. 'opbauesa ; Kadenpa dbusuku, cocrapurenu: I'. K. Komkuna, 1. B.
LiBeknuHCKas. - Kemeposo : Ky3I'TY, 2020. - 36 c. - URL: http://library.kuzstu.ru/meto.php?n=7768. - Texct
: HETIOCPEACTBEHHBIM + 3JIeKTPOHHBIU.

7. OCHOBH MOJEKYIAPHON (UIUKKU M TEPMOOUMHAMHUKHU : TaOOpaTOpHLIH mpakTUKyM K-304.3 mo
pucnuiivHe "®u3uka" [y 06y4Jalomuxcs BCeX CIIeNnaabHOCTEN U HanpapaeHul O0akanaBpuarta / Kysbacckuit
TOCYyapCTBEHHEIN TexHU4YeCcKui yHuBepcuteT uM. T. ®. I'opbauena ; Kadenpa dusuku, coctasutenu: I'. K.
Komkuna, M. B. ILBexnuuckasa. - KemepoBo : KysI'Ty, 2020. - 36 c. - URL:

http://library.kuzstu.ru/meto.php?n=7774. - TeKCT : HEMOCPEACTBEHHLIN + STTEKTPOHHBIMN.

6.4 TIpodeccuoHaIbHBIE 0a3bI JaHHBIX ¥ HHGOPMAIHOHHBIE CIIPABOYHBIE CHCTEMBI

1. OnekTpoHHas 6ubIHOTEYHAs CUCTEMA «YHUBEPCUTETCKAs OubnuoTeka oHnmaiH» http://biblioclub.ru/

2. dnekTpoHHas OubnuoTeuHas cucrema «Jlanb» http://e.lanbook.com

3. ONeKTpPOHHAS 6bubnuorexa KysI'Ty
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

4. JnekTpoHHas OubnuoTeyHas cucteMa HOBOCHOMPCKOTO TOCY[apCTBEHHOTO TEXHUYECKOTO
yHuBepcuteTa https://clck.ru/UoXpv

5. DnekTpoHHas OubNuoTeuHas cucreMa «HOpaiT» https://urait.ru/

6. HayuHas 37EeKTPOHHAS bubnuoTexa eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp?

7. HarmonanpHas 3eKTpoHHas 6ubnuoreka https://rusneb.ru/

6.5 Ilepuoguueckue U3TaHUA

1. Vcrexu ¢usnveckux HayK : XKypHas (edaTHHIN)

2. ®u3uKa ropeHus U B3pHIBA : XKypHa (IedaTHbIH)

3. Ou3MKO-TeXHWYECKHE NIPOOIEeMH pa3paboTKH IOJIe3HBIX HCKONAEMEBIX : HAYYHBIA XKypHAl
(meyaTHBIN/27IEKTPOHHEIHN) https://elibrary.ru/contents.asp?titleid=7614

7 IlepedeHb peCcypCcoB HH()OPMAIHOHHO-TEI€KOMMYHUKAIIHOHHOM ceTH «AHTepHeT»

9UOC KyaI'Ty:

a) OnekTpoHHas 6ubmuoreka Ky3I'TY. - TekcT: anmeKkTpoHHbH // HayuHo-TexHUYecKas 6ubI1oTeKa

Ky36acckoro rocynapCTBEHHOTO TEXHUYECKOTO YHUBepcuTeTa uM. T. @. Fopbavesa : caifT. - Kemepogo,
2001 - . -

URL: https://elib.kuzstu.ru/ (maTa o6pamenus: 31.10.2019). - TeKCT: 37IeKTPOHHBIH.

b) MopTan.Ky3I'TY : ABTomaTu3upoBanHas Mubopmaimontas Cuctema (AUC) : [cait] / Ky3bacckuit

TOCYRApPCTBEHHBIM TeXHUYECKUH yHuBepcuteT uM. T. ®. I'opbavera. - Kemeposo : Ky3I'TY, [6. r.]. -
URL:

https://portal.kuzstu.ru/ (mara ob6pamenus: 31.10.2019). - Pexum pmocTyma: [ aBTOPH3.
[oNb30BaTeNeu. -

TeKCT: 3/IeKTPOHHBHIH.

c) OnmeKkTpoHHOE o0yueHue : [caiT] / Ky36acckuii rocynapCTBeHHBIN TEXHUYECKUHN YHUBEPCUTET UM. T.
®.

TopbaueBa. - Kemeposo : KysI'TY, [6. r.]. - URL: https://el.kuzstu.ru/ (naTta o6pamenwus: 31.10.2019). -
Pexum

OOCTYyIa: A7 aBTOpuU3. nonb3oBareneit Ky3I'TY. - TeKCT: 371eKTPOHHEIN.

1651205049
23



http://library.kuzstu.ru/meto.php?n=9577
http://library.kuzstu.ru/meto.php?n=9543
http://library.kuzstu.ru/meto.php?n=7768
http://library.kuzstu.ru/meto.php?n=7774
http://biblioclub.ru/
http://e.lanbook.com
https://elib.kuzstu.ru/index.php?option=com_content&view=article&id=230&Itemid=229
https://clck.ru/UoXpv
https://urait.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp?
https://rusneb.ru/
https://elibrary.ru/contents.asp?titleid=7614

8 MeToguueckue yKa3aHU [JIsI 00YIAIOIINXCSI 0 OCBOEHHUIO THUCHUILTAHEI "Ou3uKa"

CamocTosiTenbHasl pabora o0ydaromerocs SBIseTCs 4acThio ero yueOHOU HesTeNnbHOCTH, 00beMHl
CaMOCTOSITENILHON paboTH IO KaXpol mUCHUNINHE (MORYJI0) IPAKTHKe, FOCYNapCTBEHHOW UTOTOBOM
aTTecTalluy yCTaHABIUBAlOTCA B yuyeOHOM miaHe. CaMocTosTeNnbHad paboTa IO JUCLUNNIKUHE (MOIYIIO),
IIpaKTUKe OPTaHU3yeTCs CIeOyolIM 06pa3oM:

1. o Hayama OCBOEHUS OUCLUIIUHE 00ydaloueMycs HeoOXONUMO 03HAKOMUTHCS C COLEepPKAHUEM
paboueli mporpaMMbl AUCIUIIIMHEL (MOLYJTIS), IPOrPAaMMEI IPAKTUKY B CIEAYIOIIeM HOPSIKe:

1.1 comepxXkaHue 3HAHUU, YMEHUN, HABHIKOB U (UJIK) ONBITA NPOPECCUOHANBHON AEeSATENbHOCTH,
KOTOpHIE O6yayT CHOPMUPOBAHEL B IIPOLIECCE OCBOEHUS AUCILUIIUHEL (MOOYIISI), TPAKTUKHY;

1.2 cogepXaHue KOHCIIEKTOB JIEKINH, pa3MelleHHEIX B 9JIEKTPOHHOU nHGOopManuoHHoU cpepe Kys['TY
B IIOPSITKE OCBOEHUS OUCLUUIIIMHEL, YKa3aHHOM B paboueil mporpaMMe OUCHUIIMHLL (MOLYJIS), TPAKTUKY;

1.3 comepxkaHue 0CHOBHOU U [OTIOJIHUTEILHON TUTEPATYPEL.

2. B mepuon ocBoeHHUS OUCHUIIKUHE 00ydalomUICS OCYIIECTBISET CaMOCTOSTENbHYI0 paboTy B
ClenylolleM NopsioKe:

2.1 BHINONHEHWE NPAKTU4YeCKUX U (unm) m1abopaTOpHBEIX PabOTH ¥ (MNIM) OTYETOB B NMOPSAKE,
YCTQHOBJIEHHOM B pafoueil mporpaMMe AUCILUIIIUHEL (MOOYIIs), MPAKTHUKHY;

2.2 TIOOTOTOBKA K OIpocaM U (MJIKM) TeCTUPOBAHUIO B COOTBETCTBUU C NMOPSIAKOM, YCTAaHOBJIEHHOM B
pabouel mporpaMMe OJUCHUIIIMHEL (MOLIYJIS), TPAKTUKY;

2.3 NOATOTOBKA K IPOMEXYTOUYHOU aTTeCTallud B COOTBETCTBUU C MOPSALKOM, YCTaHOBIIEHHOM B
pabouell mporpaMMe OUCHUIIIMHEL (MOLIYJIS), TPAKTUKY.

B cnyuae 3aTpynHeHUl, BO3HUKIINX IIPYU BEIIOJIHEHUU CaMOCTOATENbHOM paboThl, obydarlleMycs
HeoOxomuMo 06pATUTHCS 3@ KOHCYJIbTalMeld K IeJaroruyeckoMy paboTHUKY. Ilepuofbl NMpOBeNeHUs
KOHCYJIbTallM}l YCTaHABIMBAIOTCA B PACIIUCaHUM KOHCYIbTallUH.

9 IlepeyeHh HHPOPMAMMOHHBIX TEXHOJIOTHH, HCHOJIb3yeMbIX NPH OCYIIECTB/ICEHHH
o0pa30BaTeIbLHOT0 Mpoliecca Mo OTUCHHIIHHEe "®uU3WKa", BKIHOYasaA NepedeHb MPOrpaMMHOTO
obecneueHnsi 1 HHPOPMAITHOHHBIX CHIPABOYHBIX CHCTEM

[ u3y4eHus OUCLUIIITHHEI MOXKET MCII0Ih30BaThCs CIEAyIoIlee MPOrpaMMHOe 00ecredeHue:
. Libre Office

. Google Chrome

. Open Office

. Microsoft Windows

. ESET NOD32 Smart Security Business Edition

. Kaspersky Endpoint Security

. Bpay3ep CnytHHK

N OOl WN -

10 Onucanue MaTepHaIbHO-TEXHHYECKOH 0a3bl, HEOOXOTHUMOM [/IsA OCYHIeCTBICHHS
00pa30BaTeJILHOIO Mpolecca Mo AHCHHIUTHHE "®u3uka"

I1s1 peamu3anuy IporpaMMbl y4e6HOM OUCIUIIMHEL IPEAYCMOTPEHH CIIEIUATTbHEIE TIOMEIIEHNUS:

1. TlomemeHus AL CAMOCTOSITENIFHOU PAbOTH 00yJalOUIMXCsT OCHAIIEHHEIE KOMITBIOTEPHOM TEXHUKOH C
BO3MOXHOCTbI0O HOAKNIIOYeHUs K ceTu VHTepHeT u obOecnedyeHHBIE NOCTYIOM B 3JI€KTPOHHYIO
nHGOPMAIMOHHO-00Pa30BaTENbHYI0 CPefly OpPraHU3alluH.

2. llomermmeHus gyst XpaHeHUs ¥ MPOQUIAKTUIECKOT0 00CTyKUBaHUS y4e0HOro 060pyOOBaHU.

3. VuebHas ayouTOPHS OJIT IPOBENEHUS 3aHATUH JIEKIMOHHOTO THUIIA, 3aHATUN CEMUHAPCKOTO THIIQ,
KYPCOBOTO IIPOEKTUPOBAHUS (BHIIONHEHUS KYPCOBHIX PaboT), IPYIIOBEIX U MHOUBUAYATBHEIX KOHCYIbTAIUM,
TEKYIIero KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTalluH.

4. JTabopaTopuu.

11 Nuble cBeeHUus M (MIM) MaTepHaIbl

1. OGpa3oBaTenbHEIH MPOLECC OCYLUIECTBISETCS C MCIONIb30BAHMEM KaK TPASUIMOHHEIX TaK U
COBPEMEHHBIX MHTEPAKTHUBHBIX TEeXHOJIOTHH. B PaMKax ayauTOPHBIX 3aHITHH IIPUMEHSAITCS ClIeaylolue
VHTEPAKTHBHBIE METOHBI:

- pa360p KOHKPETHHIX IIPIMEPOB;

- MyJIbTUMEOUIHAS IPe3eHTalus.

2. TlpoBefeHue TPYMIOBLHX U WHAWBUAYAIbHHIX KOHCYNbTALUM OCYIIECTBIISETCS B COOTBETCTBUU C

pacnuCaHueM KOHCYJ'IbTaL[I/II;I II0 TeMa u IIporpaMMe OUCHOUIIJIMHBI, B IIEPUO[
OCBOEHNA OUCLUIIIIMHEL U IIepen IIPOMexX TOM DPE3YJIbTATOB TEKYILIEIr0 KOHTPOJIA.
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[lepeyeHb OCHOBHOM M JONOJHUTENBHON y4eOHOM IUTEpaTyphl, HEOOXOIUMOM JIJIsl OCBOSHUS
JVICLIUATIIINHBIL:

1. ®pum, C. D. Kypc obmeit ¢pusuku: yuebnuk / C. 3. @pum, A. B. Tumopea : B3 1. T. 1.
duznyeckue OCHOBBI MeXxaHUkU. MonekymsipHas ¢usuka. Konebanus u Bonssl. — 12-e 3.,
crepeotun. — CII6. : Jlanb, 2007. — 480 c.

2. Oxymuko, H. b. Metoap! pacueTa 3/1eKTpHUECKUX MoJiei : yued. mocoOue [31eKTpOHHbII
pecypc] : U opraHU3aii CaMOCTOSITEITLHOW PabOThI CTYICHTOB TEXHHUECKUX
cneunanbHoctet / H. b. Oxymiko, T. B. JlaBpsimuna. — OnextpoHs. aaH. — Kemeposo :Ky3I['TV,
2011. — 1 anexrpon. onT. auck (CD-ROM). — 1,52
MG.http://library.kuzstu.ru/meto.php?n=90549&type=utchposob:common

3. Uepros, A. I'. 3agaunuk o gusuke : yued. mocoodue st BTy30B / A. I'. Ueptos, A. A.
BopoObeB. — 8-e u3n., nepepad. u gon. — M. :@uzmarnur, 2007. — 640 c.

4. Bonbkenmreiin, B. C. CoopHuK 3ama4 1o oomemy kypcy ¢usuku / B. C. BonbkeHITeHH .—
3-e u3zn., uctp. u gomn. — CII6. : Kamxknsriii mup, 2003 .— 328 c.

5.Tpodumona, T. 1. Onrrka u aToMHast GU3MKA: 3aKOHBI, TPOOJIEMBI, 3aJ1a4H : y4eOHOE IToco0oue
i BTy30B / T. U. TpodumoBa .— M. : Beicmast mkona, 1999 .— 288 c. : nin. — ISBN
5060030903.

6. letnag, A. A. Kypc ¢usuku : yue6. mocobue ans BTy30B / A. A. letnad, b. M. SIBopckuit. —
M. : Axagemus, 2007. — 720 c.

7. CaBenbes, U. B. Kypc ¢usuku : yuebd. mocobue amsi CTyJeHTOB By30B, O0YYAIOMIMXCS IO TEXH.
Y TEXHOJIOT. HAIMPaBJICHUAM U crienuaibHOCTsIM : B 3 T. T. 2. DnekrpuuectBo. Konebanus u
BOJIHBL. BonHOBast ontuka. — 4-e usf., crepeorun. — CIIO. : Jlans, 2008. — 480 c.
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=347

8. CasenbeB, U. B. Kypc ¢usuku : yued. mocobue /i CTYyACHTOB By30B, 00yUaIOIIUXCS 10 TEXH.
Y TEXHOJIOT. HAMPAaBJIEHUsM U criequaibHOCTIM : B 3 T. T. 3. KBanToBas ontuka. AToMHast
¢uzuka. Gusnka TBepAOro Tena. Gusuka aTOMHOTO S/Ipa U SJIEMEHTAPHBIX YacTHIl. — 3-€ U3/l.,
crepeotur. — CII6. : Jlanb, 2007. — 320 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=349

9. ®upranr, E. B. PykoBoACTBO K pelieHnIo 3a71a4 1Mo Kypcy oomein Gpusuku : yued. mocoodue
JUTSL CTY/ICHTOB BY30B, 00YYAIOIIUXCSI 0 TEXHUYECKUM M TEXHOJIOTHYECKUM HAIPABJICHUSM U
CrenuanbHOCTAM. — 4-¢ u3a., ucnp. — CII6.: Jlansp, 2009. — 352 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=405

10. Kanamaukos, H. I1. ®usuka. MaTEpHET-TeCTHpOBaHNE Oa30BBIX 3HAHUH : yueOHOE TocoOue
/ H. T1. Kanamuukos, H. M. KoxxeBurkoB. — CII6. : U3a. «Jlauey, 2009. — 160 c.
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=172

11. Manbums, A. A. @uzuka. [IporpaMma 1 KOHTPOJIbHBIE paOOTHI AJ1s CTYICHTOB HAlpaBJICHUS
noaroToBku 6akanaBpoB 151900.62 «KoHCTpyKTOPCKO-TEXHOIOTHYECKOE 0OecreueHre
MAaIIMHOCTPOUTEIBHBIX IPOU3BOJICTBY 3a0UHON (hopmbl 00yuenus / A. A. Manbums, T. W.
Sluuna. — Kemeposo :Kys3I['TV, 2012. — 53 c. http://library.kuzstu.ru/meto.php?n=4908

12. Komikuna, I'. K. ®u3snyeckue ocHOBBI MeXaHMKH : KnHeMaTuka ¥ JUHAMHKa
MOCTYIATEILHOTO IBWKEHUS : TJabopaTopHbld mpakTukyM K-304.1 mo mucuurumnae « u3nkay
JUTSE TEXHUYECKUX criennaibHocTel u Hanpasnenuii / ['. K. Komkuna, U. B. [BexauHCcKas. —
Kemepogo :Ky3I'TY, 2013. — 35 c¢. — http://library.kuzstu.ru/meto.php?n=5702
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13. Komkunna, I'. K. ®u3ndeckue ocHOBEI MeXaHUKHY : KnHEMaTHKa 1 JHHAMUKA
BpalllaTeIbHOTO ABWKECHHUS : JabopaTtopHblil mpaktukyM K-304.2 mo qucturmnuae « Dusnkay s
TeXHUYECKUX crnernuanbHocTel u Hanpasienui / I'. K. Komkuna, 1. B. L{BeximHcKas. —
Kemeposo :Ky3I['TVY, 2013. — 28 c. — http://library.kuzstu.ru/meto.php?n=5703
14. Komkuna, I'. K. OcHOBBI MOJIEKYJISIpHON (DU3UKH U TEPMOIUHAMHUKH. JIabopaTopHbIii
npaktukyMm K-304.3 : no nucuuminne « @u3nkay sl TEXHUUECKUX CIEeIUaTbHOCTEN U
Harnpasienuii / I'. K. Komkuna, . B. Iexknunckas. — Kemeposo :Ky3['TVY, 2015. — 39 c.
http://library.kuzstu.ru/meto.php?n=3987
15. Dnexkrpocratuka. Komrmiekc K-310.2 : MeTogudeckue ykazanus i Ja00paTOPHBIX padboT
1o pazfeny GU3nKa « IICKTPOAMHAMHUKA JJIsI CTYICHTOB BCEX HAMPABICHUHN U CIICIIUATBHOCTEH
/ B. B. Ipipnun, A. A. Manemms, T. W. SIlaura. — Kemeposo :Ky3I'TV, 2015. —44 c. —
http://library.kuzstu.ru/meto.php?n=8431

Onucanne MaTepraIbHO-TEXHUUECKOH 0a3bl, HEOOXOIMMOM /ISl OCYIIECTBICHUS Y4EOHOTO
nporuecca:

Peanu3zanus nporpaMmbl JUCHUIUIMHBI TPEOYET HaIUMUUs yueOHOro KaOuHeTa « ACTPOHOMMUSI.
Oo0opynoBanne yueOHOro kabmnera Ne 438:

- 84 mocamo9HbBIX MecTa s o0ydaronuxcs (28 mapr);

- pabouee mecto npenomgasaress (1 crom, 1 ¢y, 2 mockn);

- 4 xapHU3a,

- | UHTepaKTUBHAs IOCKa;

- 1 mpoexTop;

- creny npucraBok CH, ¢usnyeckux MOCTOSIHHBIX, Tabinuia MeHaeneeBa, IIkana
AJIEKTPOMAarHUTHBIX BOJIH, Ta0JIMIIA IUIOTHOCTEHN, €IMHUIBI PU3MUECKUX BEJIUYUH;

Oo6opynoBanue yueoHOro kabunera Ne 442:

- 40 mocatouHbIX MecT 1S oOyyatomuxcs (12 mapr);

- pabouee mecto npenoaasarens (1 croin, 1 cryn, 1 qocka);
- 4 KapHH3a CO IITOPAMHU;

- 1 xoMmbrOTED;

- OTHETYIINTENbD;

- cren npuctaBok CU 1 pu3niecknx NoCTOSHHBIX;

- npoektop BENQ MS506 u pysioHHbII KpaH.

Oo6opynoBanue Jadoparopum u padounx Mmect Jadoparopuu pusnkm (kaduner Ne 431):
- 9 mabopaToOpHBIX CTOJIOB;

- 5 KOMIIBIOTEPHBIX CTOJIOB;

- 12 cTynbes;

- 1 crennax;

- 1 orHerymmrens;

- 1 ypHa;

- 12 uH(opMalMOHHBIX MJIAKATOB;

- 1 mocka;

- 5 KOMITBIOTEPOB;

- 1 ckanep;

- YCTaHOBKa ISl U3y4€HUs 3aKOHOB UJICAIBHOTO T'a3a;

- yCTAHOBKA JUIA M3YYEHUS] MEXaHUYECKHX KOJIeOaHUI cOCPETOTOUEHHOM CUCTEMBI;
- FeHepaTOp BBICOKUX HANpsIKEHUH;

- 3 MoaynpHBIX KomIuiekca MYK — OM1;

- 3 MmonynbpHBIX yaeOHbIX Kommuiekca MYK — OK;
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- 2 MOyIBHBIX y4eOHBIX KoMmuiekca MYK — DM?2.

O0opynoBanue 1adoparopuu U padounx Mect Jadoparopuu ¢pusnkm (kaduner Ne 433):
- 11 maGopaTopHBIX CTOJIOB;

- 4 TpEXMECTHBIX NApPThI;

- 4 cKaMeHKH;

- 1 cTon mpenonasarers;

- 2 cTyna;

- 1 nocka;

- 1 orerymmuTens;

- 1 ypHa;

- 2 yctanoBku bM3;

- 2 ycranoBku MYK - M1;

- 2 yCTaHOBKH JJIs1 Tela, OpOLIEHHOTO0 TOPU30HTAIIBHO;

- YCTAHOBKA JUIA M3y4eHUs MU(paKIUY Ha [IeIH;

- YCTaHOBKa JUIsl U3y4eHus Audpakuuu ot qTudpakuOHHON peIIeTKY;
- YCTaHOBKa JUIsl U3yYEHUs CIEKTpa aTOMa BOAOPOJa.

IIporpaMmmHoe obecniedeHue
Lire Office — Writer
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Stdu viewer

Powr point viewer
Flash Player
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