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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 OCHOBHBIE 3aKOHBl MEXaHUKU, MOJIEKYNSApHON GU3UKU U TePMONWHAMUKHY, 3JIEKTPOCTATUKU U
37IeKTpOMarHeTH3Ma, BOJIHOBOX M KBAHTOBOW ONITHUKH, fANepHOU GU3MKKA M 37eMeHTapHBIX YacCTHI;
(Gbu3nYeCcKuil CMBICTT ¥ MaTeMaTHYeCKoe N300paxkeHrne OCHOBHBIX (GU3NUECKUX 3aKOHOB.

YMeTh €caMOCTOSITEILHO aHANU3WPOBaTh (pU3MUECKUE SBJIEHUS, NMPOUCXOOAINEe B IPUPOLe U
Pa3IMYHHEIX YCTPOUCTBAX; CAMOCTOSITEIBHO PaboTaTh CO CIIPaBOYHOM IUTEPATYPOH; BHIIOIHITH HEOOXOIUMEIE
pacyeTHl ¥ OIpefensaTh TapaMeTPEl IIPOLECCOB.

BrnapmeTs coBpeMeHHBIMM MeTOLAMU pelleHus GU3MUECKUX 3afad U U3MEpPeHUs IapaMeTpOB
Pa3IMYHBIX IIPOIECCOB B TEXHUYECKUX YCTPOMCTBAX U CUCTEMAX.

2 MecTo gucuunauasl "®u3uka" B crpykrype OIIOII cnenuanurera

I 0CBOEHUST NUCUHUIIIMHE HEOOXOJUMEl 3HAHUS YMEHUS, HAaBRIKK ¥ (MJTH) OIMBIT MPOdeCcCHOHaNbHON
LesATeIbHOCTH, II0IyYeHHbIe B paMKaX U3y4eHUs CIefyolX TUCIUIINE: MaTeMaTHKa.

OucuunnuHa BxonuT B brok 1 «[Iucnunnussl (Mogynu)» OITOII. Llens OUCHUIIINHEL - TOIyYeHue
00y4alomuMUCs 3HAHWUM, YMEHUH, HABEIKOB U (MJIX) OIBITA IPO(PECCUOHATILHON OEATEIEHOCTH, HE0OX0IUMEIX
st GOPMUPOBAHUS KOMIETEHITNH, YKa3aHHBIX B TyHKTE 1.

3 0O0bem guCcHHUIIHHBI "®H3HKA" B 3aYeTHHIX €IHHHIAX C YKa3aHHEM KOJIHYeCTBa
aKaJeMHYEeCKHX 4aCOB, BbIIe/ICHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aloIuXxcsi ¢ mpenogasaTesieM (mo
BHaM 3aHSITHH) H Ha CAMOCTOSITE/IbHYIO Pab0oTy 00yJarOIIUXCsI

Ob1rast TPYROEMKOCTh OUCLUILIAHE "Ou3uKa" cocTaBnseT 15 3aueTHHX eguaull, 540 4acos.

KonunuecTBo 9acoB
(010 30| O30

®opma 00ydeHHUsE

Kypc 1/Cemectp 2
Bcero gacos 180

KoHTakTHas padoTa 00y4alonuxcsi ¢ mpenogaBaresieM (110 BHIaM
Y4eOHBIX 3aHSITHH):

AynurtopHas paboTa

Jlexuyuu 32
JIabopamopHble 3aHsmus 16
IIpakmuyeckue 3aHamMuA 16

BreaynutopHas paboTa

HHnousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHsle 8udvl yuebHol OesameabHOCMU

CamocTosiTeibHasi padoTa 80

dopMa NPOMEKYTOYHOH aTTeCTAlHHU 3K3aMeH /36

Kypc 2/CemecTtp 3

Bcero gacoB 180 252

KoHTaKkTHas padoTa 00yJalonuxcsi ¢ mpemnogaparesieM (110 BHIaM
Y4eOHBIX 3aHSITHH):

Aynuropras pa6oTa
Jlexuuu 32 8
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®opma 00ydeHHUsE

KoauuecTBO 9acoB

(010] 030
JIabopamopHbie 3aHAMuUS 16 4
IIpakmuyecKue 3aHsmus 16 8
BreaynutopHas paboTa
HHousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHble 8udvl yuebHol OesamenbHOCMU
CamocTosiTeibHasi padoTa 116 232
dopMa NPOMEKYTOYHOH aTTeCTAlHH 3a4yeT 3a4yeT
Kypc 2/Cemectp 4
Bcero gacos 180 288
KoHTakTHas padoTa 00y4arouuxcsi ¢ mpemnogaBaresieM (110 BHIaM
Y4eOHBIX 3aHSITHH):
AynuropHas pa6oTa
Jlexkyuu 32 8
JlabopamopHvle 3aHamus 16 4
IIpakmuyeckue 3aHaMUA 16 8
BreaymuTtopHast pabota
HHoueudyaavHas paboma ¢ npenodasamenem:
KoHcyabmauus u uHble 8udbl yuebHol dessmeabHOCMU
CaMocTosiTeIbHasi padoTa 80 232
®opMa NPOMeKyTOYHOH aTTeCTalHH 9K3aMeH /36 3K3aMeH
/36
4 Copep:KaHHe TUCOHIUIMHBI "®U3HKa", CTPYKTYpHMpPOBaHHOE 110 pa3jaeiaM (TeMaM)
4.1. JIeKITHOHHBIE 3aHATHSI
Pasmen mUCUUIITUHEL, TEMBI IEKIUH U UX COflepKaHUe TpymoeMKOCTh B 4acax
0]u} 30 039
Kypc 1/ Kypc 2/
CemecTp CemecTtp
2 3
144 252
Pa3gen 1. MexaHHKa
1.1. Kunemamuka. 1.1.1. CTpykTypa ¥ 3amadyu Kypca usuku. | 4 1

MexaHH4YecKoe OBUXKEHUE. CucteMH O0TCY€eTa, TPACKTOPHUA, OJIIHNHa
IIyTH ¥ BEeKTOD nepeMelieHnsa. CKOPOCTE U yCKopeHUe. HopmanbHOe U
TaHTeHUIKanbHoe ycKopeHue. 1.1.2. [TocTynaTenbHOe U BpallaTelbHOe
OBUKEHUE TBEPAOIO Tena. YIioBas CKOPOCTh U YTJIOBOE YCKOPEHHE.
CBsI3b TUHEWHEIX K YI'JIOBBIX KHHEMATUYECKUX XaPaKTEePUCTHUK.

1.2. OuHamuka. 1.2.1. JuHaMuKa IDOCTyIaTelbHOTO ABUXKeHU:. | 4
HHepuuanbHEIe CUCTEMHE 0TCYEeTa. IIOHSITHE MACChl ¥ CHUIIBL. 3aKOHBI
HrioToHa. LleHTp Macc cucrteMmel. TeopeMa O ero OBUXKEHUHU.
OCHOBHOEe ypaBHEHHE OMHAMHUKU IIOCTYIATEILHOTO JBUKEHUS Teja.
3aK0H COXpaHEHWS HMIyJIbCa. . YPDAaBHEHUS [BUXKEHUS TeJa
IIepeMeHHOU MacCCHL.
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1.2.2. IuHaMUKa BpallaTeNbHOTO [ABUXEeHUSI. MOMEHT CHIIH
OTHOCHUTENTHHO TOYKM M OCH. MOMEHT UMITyIbCa TOYKH OTHOCUTEJIBHO
HEMOABHUXKHOTO LIEHTPa X TBEPAOrO Tejla OTHOCHTENbHO Hadana
KOOPOMHAT. MOMEHT WHEPIIUU TBEPAOTO Teja. Berunucmenue. TeopeMa
IIteitnepa. OCHOBHOE ypaBHeHMEe NWHAMHUKH BpallaTelbHOTO
OBUKEHUS TBEPHOrOo Tejla. 3aKOH COXpPAaHEHWS MOMEHTA MMIIyibCa.

1.3. 9Hepeus u paboma. 1.3.1. MexaHuueckas paborTa.
KoncepBaTuBHLIE U OUCCHUNATHBHBIE CUB. CHUJIE TATOTEHUS U
ynpyroctu. KuHeTnuyeckas 9HePTruUsS IOCTyIaTeNlbHOTO U
BpalllaTeIbHOTO [BUXKEeHUS TBeprporo Tena. 1.3.2. IloTeHnuanbHas
SHEeprus MaTepuanbHOM TOUKU BO BHEITHEM CUJIOBOM IIOJIe U ee CBSI3b
C CHUJIOH, IEeUCTBYIOLIEeN Ha MaTepUaabHyI0 TOYKY. 3aKOH COXpPaHEHUS
Y IIpeBpallleHus SHEPTUU B MeXaHUKe.

1.4. CneuuaavHaa meopusi omHocumeavHocmu. 1.4.1. [IpuHIIUIE
OTHOCHUTeNbHOCTH I'anunes u OWHHmTeHHa. I[Ipeobpa3oBaHusI
Jlopenna. CrnefcTBUs: ONMHA OTPE3Ka ¥ AIUTEIBHOCTh COOBITHUH B
pa3nMUYHEIX CUCTeMaxX OTcYeTa. 3aKOH CJIOXEeHHsA cKopocTeu. 1.4.2.
PensiTUBHCTCKOe BhIpazKeHWe HMIIyJbCa U KHHETUYECKON 3HEpTuu.
B3auMOCBsI3b MaCChl U SHEPTUH.

1.5. MexaHuka cnaowHbix cped. 1.5.1. MexaHHKa TBEPOBIX TEI.
Yupyrue HanpgaxeHus u pedpopmanuu. 3akoH ['yka. Ymnpyras
sHeprus. [lebopMamuu cABUTa, KpydeHus u u3ruba. 1.5.2.MexaHuKa
XKHUOKOCTeXd U ra3oB. MpgeanbHas M BA3Kasd XKUOKOCTH. TeOpeMH
Hepa3phBHOCTUA U BepHynnu. 3aKOHE M3MEHEHUS CKOPOCTH IIPHU
JlaMHHApHOM ¥ TypOyneHTHOM TedueHuu. Popmynsl CTOKca u
[Tyaseiins. 3aKOHH THAPOAUHAMUYECKOTO TON00us. [[BUXKEHNE TE B
JKUOKOCTAX U Ta3aX.

1.6. MexaHuueckue koaebaHus u sosHbl. 1.6.1. TapMoHHUYECKHUe
KonebOaHus U UX XapakKTepucTuku. [JuddepeHnuaabHoe ypaBHEHHE
TapMOHH4YECKUX KonebGaHu#. Ousmuyeckuid MasiTHHUK. 1.6.2.
IIpomonpHLIE ¥ IONepeYHble BOJIHLL. YpaBHEHME IJIOCKOU BOJIHHL.
®a3o0Bas u IpynmnoBas CKOPOCTh. JucHepcus CKOPOCTH U 3PGheKT
Iomnepa.

Pazgen 2. MosnekyinsipHas ¢u3uKa U TepMOIUHAMHUKa

2.1. TepmoduHamuyeckue napamempsl. YpaBHEHUE COCTOSHUSI
UMeanbHOro ra3a “ BaH-mep-Baanbsca. I Hayano TepMOOUHaMUKU.
TennoeMKoCTh. TepMOOUHAMUYECKUE IPOLIECCH UIealbHOI0 ra3a.
2.2. 9umponus. VIaMeHeHMe SHTPOIKUY UleaIbHOTO ra3a B Pa3fInyHBIX
npoineccax. II Hayanmo TepMoguHaMuKu. CTaTUCTUYECKUN CMBICII.
Huxn Kapuo. KIIIT nukna.

2.3. MoaekyaapHo-kuHemuveckasa meopuAa. 2.3.1. OcHOBHOe
ypaBHeHnue MKT rasos. 2.3.2. Pacmnpepmenenuss MakcBenna u
Bonrnmara. HBmeHus ImepeHoca. OKCIepUMEHTalbHOE
LNOKa3aTeNbCTBO PaCIpefieleHus MOJEKYN II0 CKOPOCTSIM.

Hroro BO 2 cemectpe:

32

Kypc 2/
CemecTp
3

180

Pa3zgen 3. 3eKTpoMarHMTHBIE SIBJICHHUSI
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3.1. 9aekmpocmamuka. 3.1.1. 3aK0H COXpaHEHUS 3JTEKTPUUYECKOTO
3apsafga. 3akoH Kynona. HanpsiKeHHOCTH 3JIEKTPUYECKOT0 IIOJIS.
BekTop cmemtenus. IIpuHIUN CYyNepro3ulyuy 3IeKTPUIECKUX MOJIeH.
[ToToK BeKTOpa HAIpAXKEHHOCTH 3JIeKTpuyeckoro mons. Teopema
Taycca K pacuerty mojieil 3apsKeHHEIX Tejl. PaboTa 1o nepeMeleHnio
3apsana B aneKkTpuueckoM mnoine. [Toternuan. CBA3b IOTEHIUANA C
HaNpSIXeHHOCTHI0. DKBUIIOTEHIMAIbHEIE I0BEPXHOCTU. [IpoBOgHUKY
B 3JIEKTPUYECKOM II0jie. OKBUIOTEHIUMANILHOCTL NPOBOIHUKOB.
Pacmpenenenue 3apsiioB IO ITOBEPXHOCTH IIPOBONHUKA.

3.1.2. OnexTpudyeckoe Ioje B AU3IeKTpukax. [lonmsgpusanus
OusNeKTpukKoB. OO6beMHHe ¥ NOBEPXHOCTHHE 3apamH.
OnexkTpoeMKocTh. KoHIeHCaTOphl. JHEPrus 3NMeKTPUYECKOro IIOJ.

3.2. ITocmosiHHblll 3nekmpuyeckull mok. 3.2.1. Knaccuyeckast TeOpus
3JIeKTPOIPOBOJHOCTH MeTanioB. CTOPOHHWE 3IEeKTPONBUKYIIHE
cunel. 3akoH OMa B muddepeHuumanvHod ¢opme. 'paHUIE
nNpuMeHUMOCTH 3akoHa Oma. 3.2.2. Pa3HOCTH IOTEHIIMAJOB,
CTOPOHHHUE 3JIeKTPOABUKYINNE CUJIBI, HAaNpsAXkKeHNe. 3aK0H [[KOyIs -
Jlenna B guddepeHunanbHod ¢popme. PaboTa ¥ MOUIHOCTH TOKa.
ITpaBuna Kupxroda.

3.3. Maenumuoe nosae. 3.3.1. MaruuTtHoe none. MHOyKOuA
MarHuTHOro nong. Cumna JlopeHna. 3akoH AMnepa. MarHUTHBIMR
mOoTOK. PaGoTa 1Mo mepeMeleHuio TPOBOOHUKA U KOHTYPaA C TOKOM B
MarHuTHOM IIOJI€.

3.3.2. MeTopghl pacyeTa MarHUTHHIX mojied. 3akoH buo - CaBapa -
Jlannmaca. MarauTHoOe 1oJie B BemecTBe. HanpsaKeHHOCTE MarHUTHOTO
nons. [Iua-, mapa- u peppoMarHeTuku. [JoMeHB. MarHUTOCTPUKIIMS.
AdbdexT bapkrayseHa.

3.3.3. {BneHue 3MeKTPOMArHUTHOU HMHAYKLKMU. OCHOBHOM 3aKOH
37IeKTPOMarHUTHOM MHAYKUUU. CaMOMHAYKINS, UHAYKTUBHOCTE.3.3.4.
Tok cMemeHus. YpapHeHus Makcsejia [ 3JIEKTPOMarHUTHOTO
TIOJIS B MHTEerpanbHOU U guddepernmanbHol hopMax.

Pa3gen 4. ®u3uka KojeOaHHH U BOJIH

4.1. SnekmpomazHumHbie KosiebaHus. 4.1.1. TapMoOHUYECKUE
KonebaHus U UX xapakTepuctuku. [JuddepeHnuanbHoe ypaBHeHUE
rapMOHMYeCKUX KoJyiefaHuil. OIeKTpUUeCKU# KonebaTenbHHIN
KOHTYp. 4.1.2. BexkTopHEe fuarpaMMEl. ClnoXeHUEe FapMOHUYECKUX
KoyiebaHMUM ONHOT'0 HAIPaBJIEHUS M OOUHAKOBOW YacTOTH. BueHus.
3aTyxamolmue 3JIeKTPOMarHUTHHE KojnebaHUsA, UX ypaBHeHUE U
XapaKTepUCTUKU. BHIHyXKIEeHHbIe 3JIeKTPOMArHUTHHE KojaeOaHUS.
Pesonamuc.

4.2. BoaHbl. 4.2.1. dneKTpoMarHuTHLHE BOJHB X HUX CBOUCTBA.
OHeprus 3JIeKTPOMarHUTHHIX BOJH. BekTop YMmoBa - IloiiTuHra.
CaeToBHIe BonHEL [Tonsipru3anus cBeTa. 3akKoHH Matoca u bpiocrepa.

Hroro B 3 cemecTpe:

32

8

Kypc 2/ CemecTtp 4

Kypc 2/
CemecTp
4

144

Kypc 2/
CemecTtp
4

252

Pa3gesn 5. BoiHoBasi M KBAHTOBasI ONITHKA
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5.1. BoaHosaa onmuka. 5.1.1. UnTepdepennus u gudparkuus.
YcnoBus HabniomeHuss uHTepdepernuu. Crnocobn IONy4eHUS
KOTEeDEHTHHX BOJIH. YCJI0BUS MaKCUMyMa ¥ MHUHUMyMa IIpHU
uHTepdepenuuu. 5.1.2. Tudpakuus. [Ipuniun 'okrenca - ®peHens.
Mertop 30H @penens. [Ipumenenus uHTepdepeHun ¥ fudpaKkuuy.

5.2. Keanmosgo-onmuueckue agaeHus. 5.2.1. TennoBoe U3NydyeHUE U
€ro XxapakTepUCTUKHU. AGCOMIOTHO YepHOe TeNlo. 3aKOHH U3IyYeHUd
abcomoTHO yepHOro Tena. KBantoBasg runoresa u ¢opmyna IInaHka.
5.2.2. ®oTtosddekT. YpaBHeHue OuHIITeHHa O GoTosddexTa.
®oToH. OHeprus u uMnynbc ¢ortoHa. Idderxt KoMmmToHa.
KopnyckynsapHO-BOIHOBOR Iyanmu3M.

Pa3pgen 6. 31eMeHTHI KBAHTOBOM MeXaHUKH

6.1. BosaHosbie ceolicmea uacmuu. 6.1.1. Bonas me Bpoiuns.
JKCcleprMeHTalbHOe NOATBEePXKOEHNE BOJIHOBHEIX CBOMCTB YaCTHII.
®a3oBas u rpynmnoBas CKOpocTHu BonH fe bpounsa. 6.1.2. BonHoBas
GbyHKIUSA u TpeOOBAHHUS, IPEeObIBIsIEMEle K Hell. YpaBHEHHUE
Olpenunrepa. PemeHue BpemeHHOro ypaBHeHus lllpenunrepa.

6.2. PeweHue cmayuoHapHozo ypasHeHusa IlIpeduHeepa. 6.2.1.
Pemrenne myist cBOOOOHOHN 4YacTUIEl. 6.2.2. PeleHue Ojs 4aCTHUIEL B
noTeHIVanbHOU siMe. TyHHenbHHU 3(¢eKT. 6.2.3. Pemenue gns
3JIeKTPOHa B aToMe Bopopogna. ComocTaBieHHE C KJIaCCUUYEeCKUMU
PEIIeHUSIMH.

Pazpgesn 7. J/1eMeHTHI COBPEMEHHON TEOPHH aTOMOB H MOJIEKYJI

7.1. Amom u ez2o cmpoeHue. 7.1.1. JIuHeHyaTH{ CIEKTP aToMa
Bomopopna. CnekTpanbHble cepun. [Toctynatel bopa. Kunetuuyeckas,
[MOTEeHIMabHAs U MOJIHAS SHEPTus 3JeKTPOHAa B aTOMe BOLOPOZA.
7.1.2. TnaBHOe KBaHTOBOe umcyio. OpOuTanbHOEe U MATHUTHOE
KBaHTOBHIE uncna. CIuH.

Pazgen 8. 3oHHaAs1 TeopHsi TBEPIBIX TeJl

8.1. DHepzemuuecKkue 30HbL 8 Kpucmasaae. 8.1.1.OHepreTuyeckue
30HHL B KpUCTasie. Pacnpenenenue 371€KTPOHOB [0 93HEPTreTUYECKUM
ypoBHSM. BaneHTHas 30Ha ¥ 30HA IPOBOIUMOCTH. 30HHAA CTPYKTypa
METaJJIoB, IU3JIEKTPUKOB U MONynpoBogHuKOB 8.1.2. CobcTBEeHHAs U
IpUMecHass NIPOBOOUMOCTb IOJNYIPOBONHUKOB. KOHTakTHHE U
TEPMO3JIeKTPUYeCKUe SBJIEHNUS B MeTasllaX ¥ IOIyIPOBONHUKAX. P-N -
nepexon. KOHTaKT MeTann-NonyIpoBOOHUK. BeHTUNIBHEN 3G GeKT.
[TepepacupeneneHre KOHIEHTpPALlUW HOCUTEJNIed B MeTajjlax U
[IONTyIPOBOOHUKAX IIPU I'PafueHTe TeMIepaTyprl. fBnenue 3eebeka.
Tepmo3]IC. OddekT ITenbThe.

Pa3pgen 9. AToMHOe PO

9.1. Cocmas amomHuix s0ep. [IpOTOHB ¥ HEUTPOHEL. ANepHEIE CHJIIHL.
OHeprus CBg3u. PafioaKTUBHOCTD U €€ 3aKOHHI.

9.2. Peakuyuu OeseHus u cuHmesa. IIpo6GneMH ympaBlIseMOun
TEPMOSIIEPHON peaKkLuH.

Pazgen 10. 3neMeHTapHbIE YaCTHII

10.1. Knaccugukayus snemeHmapHsix yacmuy,. Bo30HE, afpoOHH U
KBapKU.
10.2. dyHOameHmanvHble 838uMolOelcmeus. IlepeHOCUYUKU U

Hroro B 4 cemecTpe:

32

Y4YaCTHUKH.
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4.2. JIabopaTopHbIe 3aHATHSA

Ha naGopaTopHbIX 3aHATUSAX yueOHas IPyIIa IeJIUTCS Ha OBe OATPYIILl MaKCUMYyM 110 15 CcTyeHTOB.
[Tpu BrIMONHEHUY nabopaTOPHLIX paboT Kaxp#as NOATPYINa feluTcs Ha 6purans! o 3-4 CTyLeHTa, KOTophle
BHITIONIHSIOT TabopaTopHble PabOTH B COOTBETCTBUYU C HHAUBUAYaAIbHEIM I'PaduKOM, KOTOPHIH IIPUBENEH HUXe.
Kaxpas 6puraga fomKHa BEIIOJHUTD 110 YeThIpe 1abopaTopHble pabOoTH B KasKAOM CEMECTDE.

HaumenoBauue paboTh TpymoeMKOCTh B 4acax
0o 30 030
Kypc 1/ Kypc 2/
CemecTp CemecTp
2 3

Pa3gen 1. MexaHHKA

Onpepmenenue Ko3hHUIMeHTa BHYTPEHHETO0 TPEHUS KUIKOCTH
MetomoMm Ctokca (1 Gpurapma). 2

OmpepeneHre yCKOPeHUS CBOOOMHOTO mameHus (2 6puraga).

HW3y4yeHure OCHOBHOT'O 3aKOHA OWHAMHUKH IIOCTYIATEIbHOTO IBUKEHUS
(3 6purama).

W3yuenne abCOIOTHO YIPYroro yAapa rapos (4 Opurapa).

Coaua oTyera. 2

Vi3yueHue OCTymaTeIbHOTO ¥ BpAIlaTeNbHOT0 [OBUXKEHHUU C | 2 2
momorIrpio MasiTHuKa ObepOeka, wacth I (1 Opurapma).

OnpeneneHne MapaMeTPOB OBUXKEHUS TBEPOBIX TE€NI Ha OCHOBE
3aKOHOB coxpaHeHus (2 6purama).

OnpeneneHre KUHEeMaTUUYECKUX U JUHAMUYECKUX XapPaKTEPUCTUK
MasiTHHKa MakcBenna (3 6puraaa).

H3yuyeHHe IOCTYyHNaTENIbHOTO W BpAIlaTEIbHOTO OBUXKEHUH C
nomoIrbio MasiTHuKa O6GepOeka, yacth II (4 Gpurapa)

Cpaua oTuera. 2

OmpefeneHne MOMEHTa HHEPIUK C TIOMOI[bI0 KPYTUIBHOI0 MasiTHHKA | 2
(1, 3 6puramer).

OmpemeneHrie MOMEHTa WMHEPIUY METONOM KadyaHui (2, 4 Opurapsi).

Coaua oTyera. 2

Pazgen 2. MosnekyinsipHas ¢Hu3uKa U TepMOIUHaAMHUKa
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W3yueHue siBmeHuii mepenoca (1 6purama). 2

Onpepnenenue Ko3doumnuenta IlyaccoHa Ois BO3AyXa M pacyer

W3MEeHEeHUs SHTPOIUHM MPU €T0 U30XOPHOM HarpeBaHuu (2 6purapa).

Omnpepenenue Ko3hduureHTa TENI0NPOBOJHOCTH BO3yXa METOLOM

HarpeToi HuTH (3 6purama).

Omnpenenenyue TeMIepaTypsl IMIaBIeHUS U TENJIOTH KPUCTaIIA3aluu

ornoBa (4 Opurama).

Cpaua oTyera. 2

Hrtoro B 2 ceMecTpe: 16
Kypc 2/
CemecTtp
3

Pa3pgen 3. 3n1eKTpOMarHUTHLIE SIBJIEHUS

H3yueHne KBa3UCTAaTUYECKUX SMEKTPUYECKUX TIOJIeH, uccmegoBanue | 2

TIONST ABYX KOAKCUAJIbHBEIX METaNTnYeCKuX UIuHAPoB (1 Opurana).

H3yueHune KBa3UCTaTUYECKUX 3IEKTPUUECKUX IOJIEH, NCCIeJOBaHUe

MoJsSi PAaBHOMEPHO 3apsXEeHHOTO NUIMHApPA U IPOBOASIIEH

nmockocTu (2 Gpurapa).

OmpeneneHue OUINEKTPUYECKOH MPOHUIAEMOCTH HEIOJISIPHOTO

OUSJIEKTPUKA ¥ TOJISTPU3YeMOCTH ero MOJNeKyn (3 Gpurama).

OmpeneneHune 3MEKTPOEMKOCTH KOHIEHCATopa MeTomoM Mocta CoTT

(4 6purama).

Cpaua oTyerTa. 2

Vi3aMepeHue COIPOTUBIEHUS METOLOM aMIlepMeTpa - BojbTMeTpa (1 | 2

Opurama).

Omnpefnenenue yaenbHOTO COIPOTUBIIEHUS PE3UCTHUBHOTO IIPoBofa (2

Opurama)

H3ydeHne TeMIepaTypHOU 3aBUCUMOCTH CONIPOTHUBIIEHUS METaJIJIOB U

TIONYIPOBOTHUKOB (3 Opurama).

Omnpepnenenrie paboTH BRIXOOa 37EKTPOHOB U3 MeTasna (4 6puraaa).

Cpaua oTuera. 2

Ompenenenue yaenbHOTO 3apsifa 3/IeKTPOHa MeTonoM MarHeTpoHa (1 | 2

Opurama).

Onpepenerre rOPpU30HTAIBPHON COCTABIAKOLIEN BEKTOpa WHAYKLIUHN

MarHUTHOTO IO/ 3eMmu (2 6purama).

Vi3ydyeHue MarHUTHOTO II0JISI COJIEHOKA C ITOMOIIbI0 faTuuKa XoJia

(3 6purama).

OmpepeneHre HHAYKTUBHOCTH KaTyIIKY (4 Opurana).

Coaua oTyera. 2
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9




Ompenenenvie HHIYKTUBHOCTH COJNIEHOHUA GalINMCTUYECKUM METOIOM
(1 6purapa).

OmpeneneHrie MHOYKTABHOCTH KaTyIIKY (2 6purapa).

Ompefeienre yoelnbHOrO 3apsja 3JIeKTPOHa METONOM MarHeTpoHa (3
Opurama).

Onpepenerre TOPpU30HTAIBPHOM COCTABIAKOLIEN BEKTOpa WHAYKLIUHN
MarHUTHOTO TI0JIs 3eMmu (4 6purama).

Cpaua oTyerTa.

2

Hroro B 3 cemecTpe:

16

4

Kypc 2 /
CemecTtp
4

Kypc 2 /
CemecTp
4

Pa3gen 5. BorHOBasi ¥ KBAHTOBAsi ONITHKA

W3yuenue unTepdepeHIuy cBeTa ¢ momoInbo ounpusmel Openens (1
Opurapga).

Hcnonb3oBaHue HHTEPGEPEHIIMOHHBIX KOl PaBHOTO HAaKIIOHA IS
onpeQeNieHus TT0Ka3aTells MpeIoMJIeHus cTekna (2 6purama).

Oubpakius cBeTa Ha I[eId ¥ MENKHX KPYTJIBX YacTuiax (3
Opurama).

W3yuenne 3akoHa Marmoca (4 6purapa).

Cpaua oTyerTa.

IOudpaknusa cBeTa Ha IIeJU U MeJIKUX KPYTJIBX dacTuuax (1
Opurama).

W3yuenue 3akoHa Majtioca (2 6purapa).

Ucnonb3oBanue I/IHTep(bepeHL[I/IOHHBIX KOJiell PaBHOT'0 HaKJIOHa OJId
ompenesieHus IokKa3aTeJld IIPEeJIOMJIEHU CTeKIla 3 6pHraJ1a).

H3yuenne unTepdepeHINy CBeTa C IOMOINbo OunpusaMel Operens (4
Opurapga).

Cpaua oTuera.

ITpoBepka ypaBHeHHs JUHIITEWHa IS BHelIHero ¢oToaddexrTa (1
Opurama).

W3yueHre BOTHOBHIX CBOMCTB 3JIEKTPOHOB NPH PACCESTHUHU WX Ha
aToMax aproHa ¥ KCeHoHa (2 Opurama).

V3yueHue requi-HeOHOBOTO j1a3epa (3 Opurapa).

HccrnenoBaHue CIEKTpa U3NNy4eHUs cBeTonuona (4 6purana).

Coaua oTyera.

Pasgenst 7, 8. JjeMeHTHI COBPEMEHHON TEOPHH ATOMOB M
MoJIeKy/1. 30HHAsI TeOPUS TBEPIOBIX TeJ
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H3yueHne TeMIIepaTypHOU 3aBUCUMOCTH COITPOTUBJIEHUS METAJIJIOB U | 2 2
TToNnyIpoBogHUKOB (1 Opurapna).
H3yuyeHue crieKTpa aToMa Bomopoda (2 Gpurapa).
HccrnegoBaHue CIeKTpa U3NNydeHUs cBeTomuoda (3 6purama).
W3yueHne requi-He0HOBOTO j1a3epa (4 Opurapa).
Cpmaua oTderTa. 2
Hroro B 4 cemecTpe: 16 4
4.3 IlpakTudeckue (CeMHHaApPCKHe) 3aHATUS
Tema 3aHATUSA TpymoeMKOCTh B Yacax
0o 30 030
Kypc 1/ Kypc 2 /
CemecTp CemecTp
2 3
Pa3gen 1. MexaHHKA
KvneMaTyka IOCTyIaTENbHOTO OBUXKEHHUS. 2 1
KunemaTuka BpamaTelbHOTO OBUKEHHUS. 2
[InHaAMVKa IOCTYIIaTENIbHOTO ABUXKEHNUS. 2
[luHaMuKa BpallaTeIbHOr0 IBUKEHUS. 2 1
3aKOHEL COXPaHEHUs B MeXaHUKE. 2 1
MexaHn4eckue KojaebaHus ¥ BOJIHEL. 2
Pazgen 2. MonexkynsipHasi pu3HMKa H TepMOTUHAMHKA
OCHOBHOe ypaBHEHHE MOJIEKYIIPHO-KMHETUYECKON Teopuu ra3oB. | 2
fIBnenHus mepeHoca.
I Hayamo TepMomMHaMuKHU. PacdyeT M3MeHeHHS JSHTPONUU B | 2 1
PaBHOBECHEIX TEPMOOHHAMUYECKHMX ITPOIECCaX.
Hroro BoO 2 cemecTpe: 16
Kypc 2 /
CemecTp
3
Pa3pgen 3. 31eKTpOMarHUTHHIE SIBJICHHUS
PacueT HanpsXKeHHOCTH 3JIEKTPOCTATUYECKOTO IOJIS OT OOHOTO U | 2 1
HECKOJIbKUX 3apsoB.
Pacuert noreHnuana 37eKTPOCTAaTUYECKOTO IO, 2
OHeprus 3apsIXeHHOTO IMPOBOAHMKA, KOHAeHcaTopa, |2 1
3JIEKTPUYECKOTO MO,
1710644608
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3aKOHH ITOCTOSHHOTO TOKA. 2

Pacuer uHAyKUIMM MarHUTHOTO NoJd. [IpuMeHeHUe 3aKOHOB buo - | 4 1

CaBapa - Jlanaca ¥ 3aKOHa IIOJTHOT'O TOKa.

Cunsl B MAarHUTHOM IIOJIE. 2

Pa3pgen 4. ®u3uKa Koj1e0aHHH M BOJIH

PacyeT mapaMeTpoB rapMOHMYECKHX KoJjieGaHHUMU, 3aTyxamomuex | 2 1

37IeKTPOMArHUTHEIX KOJeOaHuH.

Hroro B 3 cemecTtpe: 16 8
Kypc 2 / Kypc 2 /
CemecTp CeMmecTp
4 4

Pa3zgen 5. BoiHOBasi 4 KBaHTOBas ONTHKA

BonHoBas onTuka. 2 2

3aKO0HHI TETJIOBOTO U3TTy4YEeHHU . 2 1

®oroaddekT. YpaBHeHue JuHIITEHHA I PoToaddeKTa. 2

AddekT KomnToHa. [laBneHre CBeTa. 2 1

BoHOBBEIE CBOMCTBA YACTHII. 2 1

Pa3gen 6. J71eMeHThI KBAHTOBOM MEeXaHUKH

MeToms! perenus: ypaBHeHus [lIpegunrepa st CBOOOTHOM YaCTHUITHL | 2 1

¥ YaCTHUIH B TIOTEHIIMANIBHON «SIME».

Pasgen 7. JieMeHTHl COBPEMEHHOH TEOPHH aTOMOB H

MOJIEKYT

PacueT sHepruu 37meKTPOHA Ha Pa3HBIX SHEPTETUYECKUX YPOBHSX. 2 1

Pa3pgen 9. AToMHOe PO

fAnepHble peakuu. dNeMeHTapHbIE YaCTHULIHL. 2 1

Hroro B 4 cemecTpe: 16 8

4.4 CamocrosTenbHasi pabGora 00yYyalumierocsi 1 nepedeHb y4e0HO-METOTHYECKOTO
obecmedeHHs1 [JIsi CaMOCTOSITeIbLHOH PadoThHI 00yYaIOIIUXCS MO TUCHHIIHHE

Bupm CPC

TpymoeMKOCTE B 4acax

0o

30

030

Kypc 1/
CemecTp
2

O3HaKOMIIeHHE C cogepxXaHueM OCHOBHOM M [OIIOJHUTEIbHOU
JINTEPATYPEI, METOOUYECKUX MAaTePHAJIOB, KOHCIIEKTOB JIEeKIIN# s

16

IIOATOTOBKH K 3aHATHUAM.
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Odopmiierne 0TYETOB 110 Ta00pPaTOPHEIM paboTaMm. 20
[ToproToBKa K TEKyIeMy KOHTPOJIIO X IPOMEXKYTOYHOH atTecTanuu. | 44
Hroro Bo 2 cemecTpe: 80
JK3aMeH 36
Kypc 2 / Kypc 2 /
CemecTp CemecTp
3 3
O3HaKOMJIEHHE C COflepXKaHUEM OCHOBHOM M JOMONHUTENbHOH | 20 172
JINTEPATYPHl, METOOUYECKUX MaTEPUAJIOB, KOHCIEKTOB JIEKIUH IJIs
TIOATOTOBKY K 3aHSTHSIM.
Odopmenue 0TYETOB 110 Ta00PaTOPHEIM paboTaMm. 32 10
INogroroBka K TeKyIleMy KOHTPOJIO U IPOMEXYTOYHOU atTecTanuu. | 64 50
Hroro B 3 cemecTpe: 116 232
3auer
Kypc 2 / Kypc 2 /
CemecTp CemecTp
4 4
O3HaKOMIIEHHE C CofepXkKaHUEM OCHOBHOW M MOIOJHUTENbHOHU | 16 172
JIUTEPaTyphl, METOOUYECKUX MaTepHasioB, KOHCIEKTOB JIEKIUH AN
TIOATOTOBKY K 3aHATHSIM.
Odopmienue 0TYETOB 10 Ta00PAaTOPHEIM paboTaMm. 20 10
IToproroBka K TeKyIleMy KOHTPOJIO ¥ IPOMEXYTOYHOH aTTecTanuu. | 44 50
Hroro B 4 cemecTpe: 80 232
9K3aMeH 36 36

5 ®OH[ OLIEHOYHBIX CPENCTB [JIsi MPOBENeHHsI MPOMEXKYTOYHOH aTTeCTAlHH 00yJaIOIIHXCs

10 THCHHIUIHHE "®Pu3ukKa"

5.1 ITacnopt ¢doHAa OIEHOYHBIX CPENCTB

OCBOEHUA
OUCLOUIIIINHBL

No| QopMmHu Komnerennuu, | UaguxkaTtop | Pesynbrate 06y4uenus | YpoBeHb
TEeKyIllero dbopmMupyeMble B | OCTUXEHUS | IO TUCHUIINHE
KOHTPOIA pe3ynbTaTe | KOMIETEHIUU
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- TmpoBepKa

3aKOHOB Qs
penmieHHu s

- ompoc mo | VK-1 Hcnonp3yer | 3HaeT OCHOBHHEe | Bocoku#t unu

KOHTPONIBHBEIM 3HaHHe 3aKOHH MEXaHWKHU, | CpeOHuH
busnmveckux .

BOIpoOCaM; MOJIEKYIISIPHON (GU3UKU

uU TepMOOWHaAMHUKH,

OTYEeTOB 1O moCTaBJIeHHBIX | 3JIEKTPOCTATUKH U
nabopaTopHEIM 3amay 3MeKTPOMarHeTHU3Ma,
paboram; BOJIHOBOM M KBAHTOBOU
- KOMITBIOTEPHOE ONMTHUKYU, SOEepHOU
TeCTUPOBaHUE buszuku i

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.

BeicokHuH YPOBE€Hb OJOCTHXKEHHsA KOMIEeTEeHIHH - KOMIIETEeHIUuSA C(bOpMI/IpOBaHa YaCTHU4YHO,
PEKOMEHOOBAHHEIE OLIEHKU: OTJIMYHO, XOPOIIO, 3a4YTEHO.

Cpennm‘fl YPOBe€HBb OJOCTHXEHHsA KOMIETEHIIHH - KOMIIETEHLHNs C(l’)OpMI/IpOBaHa YaCTHUYHO,
PEKOMEHOBaHHEIE OILIEHKU: XOPOIIO, YHOOBJIETBOPUTEJIBHO, 3a4YTEHO.

Huskuu YPOBEHb OOCTHXKEHHsI KOMIIETEHIHH - KOMIETEHIUuA He C(I)OpMHpOBaHa YaCTHUYHO,
OLIEHNBAE€TCA HEYHOOBJIETBOPUTEJIbHO HMJIM HE 3a4YTEHO.

5.2. TunoBbie KOHTPOJIbHBIE 3alaHUA UIH HHbIE€ MaTepPHaJIbI
5.2.1.0uieHOYHbIE CpPeACTBa NIPH TEKYIIeM KOHTPOJIe

Texymu# KOHTPOJIb 10 UCHUIIMHE OyOeT 3aKI04aThCd B OIPOCce 00yHalomUXCS 0 KOHTPOJILHLIM
BOIIpOCAM, B IPOBEPKE OTUETOB I10 1abopaTOPHEIM paboTaM, B KOMIILIOTEPHOM TeCTUPOBaHUU.

Onpoc o KOHTPOJILHBIM BOIIPOCaM

Ompoc IPOBOOKUTCS IO KOHTPOIBHBIM BolpocaM. Bo BpeMs ompoca ofy4atomumcs OyneT 3afaHo xBa
BOIIPOCA, Ha KOTOPble OHU [OJIXKHEI 1aTh OTBETEL.

Bonpocbt 015 onpoca:

Pa3pen 1. Mexanuka

1. XapaKTepuCTUKU MeXaHHYECKOrOo OBUXKEHHUS: CACTEMa 0TCYeTa, IyTh, pPafguyC-BEKTOD,
IepeMelleHue.

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

3. MOMeHT CUIbl OTHOCUTENIBHO TOYKHY U OCH.

4. MOMEHT WHEPIUK TBEPAOTO Tejla OTHOCUTENNBHO OCH.

5. KuHeTnueckasi 9Heprus IOCTYIATeJbHOTO U BpPalllaTeIbHOTO [OBUXKEHUS TBEPHOr0 Tela.
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Pazgen 2. MosekyisipHas ¢u3UKa U TepMOIUHaAMHUKa

1. OcHOBHEIE TIOJIOKEHUS U ypPaBHEHUS MOJIEKY/ISPHO-KMHETHYECKOM TeOpUM Ta3oB

2. Pacupepenenne Makcgena.

3. [lepBoe Ha4amo TEPMOAUHAMUKH.

4. JHTpoONU4.

5. CrtaTucTUiecKoe TOJKOBaHME BTOPOTO Hadyasl TEPMOOUHAMHUKH.

Pa3gen 3. 9eKTpOMarHMTHbBIE SIBJICHUSI

1. 3akoHu Kynosa.

2. HanpsaXEHHOCTL 3JIeKTPUYECKOT0 MOJIS.

3. 3akoH Oma B muddepeHuuansEOU GopMme.

4. 3akon Buo - CaBapa - Jlannaca.

5. dBneHue CaMOVHOYKIIUU.

Pa3gen 4. ®u3uka KojieGaHHH U BOJIH

1. Crmoco6rI m300paxkeHuss TapMOHUYECKUX KojaeGaHuH.

2. 3aTyxarouue KoneOaHusI.

3. BeIHYXKeHHEIE KONeOaHus.

4. {IBneHue pe3oHaHCa.

5. MexaHuueckue Koje0aHUs ¥ UX XapPaKTEPUCTHUKH.

Pa3pgen 5. BotHOBasi onTHKa M KBAaHTOBasl ONITHKA

BosaHosas onmuka

1. OneKTpOMarHUTHLIE BOJIHE, MHTEPGhEPEHIIUS.

2. Bextop YmoBa - IlouTuHra.

3. Iudpakuus cBeToBHIX BONH: gudpaknus Openens u OpayHrodepa

4. [lucnepcus cBeTa.

5. [lonsipu3anus CBETOBLIX BOJIH.

Keanmosas onmuka

1. TennoBoe M3NMy4YeHUE U €T0 XapaKTEPUCTUKH.

2. 3aKOHHI U3TTy4YeHUsT aOCOTIOTHO YEPHOTO Tela

3. JHeprus u UMITyJIbC CBETOBBIX KBAHTOB.

4. ®opmyna OiiHunTeHa A1 GoToaddeKTa.

5. 9¢derT KomnroHa.

Pa3pgen 6. J1eMeHTHI KBAHTOBOM MEeXaHUKH

1. BorrHOBERIE CBOMCTBa YacTull. BonHE ie Bpors.

2. ®a3oBas U rpynnoBasi CKOPOCTH BOJH fe Bpoins.

3. CooTHolIeHNE HeonpeneneHHocTel ['efizenbepra.

4. YpaBuenue Illpegunrepa.

5. Pemenue cTaunoHapHoro ypaBHeHus lllpeguHrepa A 4acTULH B MOTEHUMATbHOU SIME U [JIS
CBOOOMHOM YACTHUIIHL.

Pa3zgen 7. J1eMeHThI COBPEMEHHOM TEOPHH aTOMOB H MOJIEKYIT

1. AToM 1 ero cTpoeHue.

2. Noctynats! Bopa.

3. OpbuTanpHOE ¥ MarHUTHOE KBAHTOBEIE YKCIIA.

4. CIIMH 4aCTHUIIHL.

5. AToM Boiopofia B KBaHTOBOM MeXaHUKE.

Pa3pgen 8. 3onHast Teopusi TBepPALIX Te

1. MeTanmel, AUSNIEKTPUKU U TTOJIYIIPOBOTHUKHY 110 30HHOU TEOPHUH TBEPHBIX TEJL.

2. CobcTBeHHAs ¥ MPUMECHAS MPOBOOUMOCTD MOJTYIIPOBOTHUKOB.

3. BaneHTHas 30Ha ¥ 30Ha IPOBOAUMOCTH.

4. KOHTaKT MeTalI-I0JIyIPOBOSHUK.

5. dBnenue 3eebeka.

Pa3pgen 9. AToMHOe sAIpPO

1. CTpoeHre aTOMHOTO sAfpa.

2. flmepHbIE CUJIBL.

3. EcTecTBeHHas U UCKYCCTBeHHas Pafii0aKTUBHOCTb

4. Tumbl pagA0aKTUBHEIX PaclagoB.

5. IedekT macc.

Pazgen 10. 91eMeHTapHbI€ YaCTHIII.

1. OynmaMeHTaIbHEIE B3aUMOLEUCTBUS
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2. Knaccudukalus aneMeHTapHBIX YaCTHIl.

3. KBapKoOBEI COCTaB afpOHOB.

4. BO30HHL.

5. KBapku.

Kpumepuu oueHusaHus:

- 100 6anoB - Ipu IPABUILHOM U TIOJIHOM OTBETEe Ha IBa BOIIPOCA;

- 75-84 6annoB - IpH MPABUILHOM U TOJIHOM OTBETe Ha OJWH K3 BOIPOCOB M IPAaBUILHOM, HO He
TIOJIHOM OTBETe Ha APYTOM U3 BOIIPOCOB;

- 65-74 Ganna - Ipu MPABUILHOM ¥ HEMOJHOM OTBETE Ha [Ba BOMPOCA WM IMPABUILHOM U IOTHOM
OTBETE TOJILKO Ha OJIMH U3 BOIIPOCOB;

- 25-64 6anoB - Tpy ITPABUILHOM U HEITOJTHOM OTBETE TOIHKO Ha OMH U3 BOIIPOCOB;

- 0-24 Gamnrna - Mpu OTCYTCTBUY IIPAaBUIbHBIX OTBETOB Ha BOITPOCHI.

Konunuectso 6asnmnos|0-64 65-74 75-84 185-100
[llkana oleHVBaHU S |HEYIOBIETBOPUTEIHHO|YIOBIETBOPUTEIILHO[XOPOIIO|OTIMYHO
He 3auTeno 3auTeHo

IIpoBepka oT4eTOB MO jTa0OpPaTOPHBLIM padoTam

ITpu mpoBepKe 0TYETOB IO NabopaTOpHLHIM paboTaM, TPENYCMOTPEHHEIM B pa3fene 4, o0ydalomuecs
OOJIKHEI TPEJICTAaBUTh BHITIOJHEHHBIE U 0OpPMJIEHHEIE OTYETH M0 TabopaTOPHEIM paboTaM U OTBETUTD Ha 5
BOIIPOCOB IO KaXmoMy oTdeTy. OTYeT IO KaXkmou nabopaToOpHON paboTe [OIXKEeH MMETh CIEOYIOUIyIo
CTPYKTYypY:

1. TuTymIBHEILHA JTUCT IO 00pa3Ly.
. ITenb maGopaTOpHOU pabOTHI.
. TIpuGops! ¥ MPUHAAIEKHOCTH.
. CxeMy UM PUCYHOK YCTAaHOBKH, a TaK¥Ke PUCYHKH, MOSICHSIOIINE BHIBOM pabouux GopmyIt.
. OcHOBHbIE pacyeTHbIe GOPMYIIH ¢ 06513aTeNIbHLIM MTOSICHEHNEM BEJTUYWH, BXOOSLINX B GOPMYITY.
. TabGnuusL.
. [Ipumeptl pacueTa.
. Ecnu TpebyeTcs mo 3aganuio - rpaduKy ¥ fuarpaMMHL.
. BeiBopr o maGopaTopHoi paboTe.

[TepedyeHb BONPOCOB, BEIHOCUMEIX HA IPOBEPKY OTYeTa IO jJabopaTopHHM paboTram NmpuBefgeH B
METOIMYECKUX YKa3aHUSIX.

3a KaXOBY MPaBUIbHO JaHHBEN OTBET oOydaromuiics monydaeT no 20 6anmoB B 3aBUCUMOCTH OT
TIPaBUJIbHOCTH U MOTHOTHL JAHHOT'O OTBETA.
KonuuectBo 6anmos|0-64 65-100
IIkana onenuBanus| He 3auTeHo|3auTeHo

© 00 3O Uk W

KoMnisroTepHOe TeCTHPOBaHHE

TecTupoBanue BKiO4YaeT B ceOs 14-20 TeCTOBBIX 3afaHW B 3aBUCHMOCTH OT Pas3fesa, 10 KOTOPOMY
TIPOBOAUTCS. KOHTPOJIb.

O6pas3Isl TECTOBEIX 3a[JaHUM 110 Pa3HEIM pa3fenaM GpU3uKu:

1. YacTuia u3 COCTOSHUS MOKOS Hayalla ABUTATHLCS IO Ayre OKPYXKHOCTH paguyca 1 M C MOCTOSHHBIM
VTTIOBBIM yCKOpeHueM 2 c-2. OTHOIIIeHUEe HOPMAJTbHOTO YCKOPEeHUs K TaHT'eHLHaIbHOMY Yepe3 OfHY CEKYHOY
PaBHO ... a) 1; 0) 2; B) 3; ) 4; o) 8.

2. CujomHoO¥ W TONBIM LUMIMHOPH, MUMEIIIHe OJWHAKOBHE MAaCCH W PAfUyChl, BKATHBAKTCS 0e3
NIpOCKaJib3bIBaHMS Ha rOpKy. Ec/ii HavalbHBIE CKOPOCTH TEJl OOMHAKOBEIE, TO ...

a) BBILIE TOMHUMETCS OB ITUTUHAD; 0) BEIIIE TOMHUMETCS CIIJIONIHOMN ITUTHHID; B)
o0a Tejla MOGHUMYTCS Ha OOHY U TY 3K€ BEICOTY.

3. Crepxens gnuaou 20 cM nokoutcs B HekoTopoi YCO. B opyrou MUCO ero gnvHa MOXeT CTaTh PaBHOX ...
a)10cm; 6) 21 cMm; B) 30 cMm; r) 40 cMm.

4. YpaBHenue BonHE uMmeeT BUA Yy = 0,01sin(103 t - 2x). CKopocTh pacnpocTpaHeHUs BOIHE paBHa (B M/C) ...
a) 500; 6) 1000; B) 2.

5. Toueunn# 3apsg 531 HKn momemeH B meHTpe Kyba ¢ mnuHOo# pebpa 10 cm. [ToTok BeKTOpa
HanpsKeHHOCTH II0JI Yepe3 OfHY rpaHb KyOa paBeH ...

a) 1 Hm2 /Km; 0) 10 kB * M; B) 5,31 B+ M2 ; r) 8,85 HMm2 /K.

6. ITmockas 37IeKTPOMATHUTHAS BOJTHA C 4acToTo# 10 MI'1 pacmpocTpaHseTcs B ci1a0o MpoBOASINeH cpeme C
yOoenbHOU mpoBoauMoCcThio 10-2 CM/M U [U3NEKTPUYECKON NMpPOHUILaeMOCThi0 9 eguuuil. OTHOLIEHUE
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AMIIIIUTY TIJIOTHOCTEY TOKOB TIIPOBOOXMMOCTH U CMEIIEHUA PaBHO...

a) 0,5; 0) 1; B) 2; r) 5.
TecT cuuTaeTcsi 3a4TEHHBIM, €CJIH NIOTy4eHO He MeHee 65 % NMpaBHUIbHBIX OTBETOB.
KomuuectsBo 6ammos|0...64 % 65...74 % 75...84 %|85...100 %

[Ixana onenuBanus|HeynosieTBopuTeNbHO|Y HOBIETBOPUTENBHO|X0poLIo |OTIUYHO
5.2.2 OneHoOYHbIEe CPEeICTBA IIPH MPOMEXKYTOYHOH aTTeCTalluH
WHCTPYMEHTOM H3MEPEHUS PEe3yJIbTAaTOB 00yYEeHUS MO OUCHUIIINHE SIBISETCS YCTHHIHA OTBET
00y4alomerocs Ha TPYU TEOPETUYECKUX BOIIPOCA UITH ITPOX0XK/EHIEe KOMIIBIOTEPHOTO TECTHPOBAHUS.

dopMaMH NMPOMEKYTOYHOH aTTECTAllMH ABJIAIOTCS 9K3aMeH (2 u 4 cemecTpshl) u 3ayeT (3
ceMecTp). OOy4arOUIHICsi, MMEIOIIHA M0 pe3yIbTaTaM TEeKyI[ero KOHTPOJIs 0 TUCIHUIIITHHE XOTs
ObI OTMH HEYIOBJIETBOPHUTEIHLHLIH pe3yabTar (0IPOC, TECTHPOBaHHE, TabopaTOpHbIe PadOTHI),
00s13aH, He MeHee 4eM 3a 5 padouYHux THeH J0 THA aTTEeCTAlHOHHOI0 HCIBITAHHUA, YCTAHOBJIEHHOIO
B COOTBETCTBHH C PAaCIHCAHHEM AaTTECTAIHOHHBLIX MCOBITAHHH, MPEIOCTAaBHTh 3K3aMeHATOpPy
BBINIOJTHEHHbIE 3aJlaHUsI YKa3aHHOT0 TEKYIIero KOHTPOJIsI 10 JUCIIHIUIHHE.

1 kypc / 2 cemecTp

®opMoO# TPOMEXKYTOUYHOU aTTECTALlUU BO 2 CeMeCTpe SABJISIETCS 3K3aMeH, B IIPOoIecce KOTOpPOro
OIIEHWBAIOTCS PE3YNbTATH O00yYEeHHUS MO AUCLHUIIIKNHE M COOTHOCSATCS C YCTAaHOBJIEHHHMHU B pabouen
ImporpaMMe WHOWKATOPaMK HOCTUKEHUS KOMIETeHINH. NHCTPYMEHTOM U3MEPEHUs Pe3yIbTaToB 00yUeHus
10 OUCLUIIVHE SIBIISETCS YCTHEIN OTBET 00y4al0IIerocs Ha TP TEOPETUIECKUX BOIIPOCA.

Teopemuueckue 80npochl:

1. TpaekTopus, oinHa IyTH ¥ BEKTOP IIepeMeIIeHUs MaTepralbHOU TOYKHY.

2. CxopocTHu: MTHOBEHHas, B MOMEHT BpeMeHHU i, CpefHSs, CPeOHAd IyTeBas, paguanbHaf,
TpaHCBepcalbHas U CEKTOpHaJibHas; pa3fio’KeHre CKOPOCTeN Ha COCTaBIAIOIIME B Pa3HEIX CUCTEMax OTCUYeTa:
OEeKapTOBOM, IUNIMHAPUYECKOMN U MOISIPHOM.

3. YckopeHnue: MTHOBEHHOE, B MOMEHT BPEMEHHU t, CpeHee, TaHTeHIIMAIbHOE U pagruaibHOe.

4. TIpuMephl IBUKEHUS TBEPHOBIX TEI: MafeHue Tejl, OPOIIeHHEX BePTUKATLHO BBEPX, TOPU30HTAIBHO,
IIO[ yTJIOM K TOPU30HTY.

5. MHepiuanbHble CUCTEMBI OTCUETa. 3aKOHB HbI0TOHA.

6. OcHOBHOEe ypaBHeHHe OUHaAMHKHM IMOCTYIaTelbHOTO [BUXKEHHUS TBEPHOTO Tejla, CUCTEMH
MaTepraJbHEIX TOYEK, 3aKOH [IBUXKEHHS IIeHTpa MHEepPIUM MeXaHU4eCKOU CUCTEMEL.

7. 3aKOH COXpaHEHUS UMITYJIbCa U YCIIOBUS €T0 BHIIOTHEHUS.

8. [IBMKeHUe Tella IEpeMEeHHOU MacChl, ypaBHeHus Memepckoro 1 LInomKoBCKOTO.

9. MOMEHT CUJIBI OTHOCUTENILHO HEIIOOBUXKHON TOYKYU U OCH, MOMEHT UMIyJIbCa MaTepuaabHOM TOUKU
OTHOCHUTEJIBHO HEKOTOPOTO I[EHTPA.

10. 3ak0H coxpaHeHUS MOMEHTA MMIyJIbCAa CUCTEMBEl MaTepUAJbHHIX TOUYEK U YCJIOBUS €r0
BHITIOJIHEHUS.

11. MoMmeHT uMnysibCca TBEPHOTO TeJla OTHOCHATEIHHO Hayalia KOOpPAXHAT, MOMEHT UHEPIUH.

12. OcHOBHOE ypaBHEHWEe IUHAMUKY BpalllaTeNIbHOTO OBUXKEHUS TBEPHOT0 Tela.

13. Briuucnernue MOMeHTa MHEPLUHU TBEPABIX TeJ: KOJblla, OUCKa, CTEPXKHSI, MUINHApPA, TeopeMa
ITentHepa.

14. Cumsl KOHCEPBATUBHEIE U MUCCUITATHBHEIE, Pa00Ta ¥ MOUTHOCTb.

15. OHeprus KuHeTHYEeCKas U MOTeHIMabHasA, KUHETHYeCKass SHEePTUs BpalllalouXCs Te.

16. 3ax0H coOXpaHEHUS MeXaHUYECKOU SHepPIrui.

17. Cumbl uHEPIIUY TP YCKOPEHHOM ITOCTYIATENIbHOM U TPOU3BOIBHOM IBUKEHUU CUCTEMBI OTCUETA.

18. ITpuHIUI oTHOCUTENbHOCTH ["anunes.

19. IMocTynatsl cnenraabHOM TEOPUHM OTHOCUTEIHHOCTH.

20. TIpeo6pa3oBanus JIopeHIa.

21. CrmemcTBust U3 mpeoOpa3oBaHui JIopeHIa: OTHOCUTENBHOCTD MOHSATHS ONHOBPEMEHHOCTH, OJIMHA
TEJI B Pa3HBIX CUCTEMAX OTCYETA, IPOMEKYTKH BPEMEHN MEXKY COOBITUSIMY, 3aKOH CJIOKEHUS CKOPOCTeH IJist
PENSATUBUCTCKUX YaCTHUII.

22. CTosiume BOJIHEI, KOyleOaHuUs CTPYHHL.

23. I'pynmoBasi CKOPOCTb.

24. 3ddekT Jomnepa.

25. MexaHUKa TBEPHbIX TeJl, YIPYyrue HaMpsixKeHUs u gedopMallii, TEH30D YIPYTUX HANPAKEHUH,
IJIaBHbIE HANPSXKEHUS.

26. 3akoH I'yka, pacyeT MOMYJIs YIPYTOCTH IIPU CXKATUHM TBEPAOTO Tejla ¥ Haau4uus 60KOBOTO OTIIOPA.
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27. Nedopmalmu CABUTA, KPYyYEHUS U U3ruba.

28. MexaHuKa XKUAOKOCTEH, TEOPEMEl HEPa3pPEIBHOCTU BepHyu.

29. CKOpOCTh UCTeUeHUs KUAKOCTY U3 OTBEPCTHUS, faBjleHUe U CUjla OaBIeHUS Ha IPOTHUBOIOIOKHYIO
CTEHKY.

30. BaskocTs, K09GGUIMEHT BHYTPEHHETO TPEHUS, eOUHUIA U3MePeHNU .

31. 3aKOH U3MeHEeHUs CKOPOCTH IIPY JJaMUHApHOM TE€YeHUH.

32. TypOyneHTHOe TeueHue, yucia PerHonmbaca u Opyna.

33. [IBuXeHue Tel B KUIKOCTSIX U ra3ax.

34. OCHOBHO€ ypaBHEHWE MOJIEKYISIPHO-KUHETUYECKOM TEOPUY I'a30B.

35. 3aKOH paclpefeneHUsT MOJIEKYJ UAealbHOr0 ra3a 10 CKOPOCTSIM (pacupeneneHue MakcBemnna) U
SHEPrusiM.

36. Pacnpenenenne MoJeKyJ 110 BEICOTe (pacupenenenue bonbiimana), 6apoMerpudeckas popmya.

37. CpenHsis givHa cBOOOLHOTO IIpobera MOJIEKYJI, CPefHee YUCIIO CTOJIKHOBEHUH.

38. OneiTHOEe 000CHOBaHME MONEKYNSIPHO-KHHETHYECKOH Teopuu, onmbiTH IllTepHa u JlambGepra,
OpPOYHOBCKOE OBUKEHHUE.

Kpumepuu ouyeHusaHus:

- TPH TEOPETUYECKHUX BONPOCA OTBEYEHEl B IMIOJTHOM 00heMe 0e3 3aMedaHui UM C HE3HAUYUTEIbHBIMA
3amevanusamu - 85...100 Gasos;

- IBa U3 TEOPETUYECKUX BOIIPOCOB OTBEYEHH! B IIOJTHOM 00beMe, TPeTU B HeNoIHOM o6seMe - 75...84
Oasnna;

- ONUH U3 TeOpeTHUYeCKUX BOIIPOCOB OTBeUEeH B MONHOM 00heMe Oe3 3aMedaHMUil, OTBET Ha BTOPOU
BOTIPOC [aH He B MOJTHOM 00beMe, OTBETA Ha TPETHH BOIIPOC He IOCIemoBao - 65...74 6amnna;

- B IpoYuX cay4asx - 0...64 6amios.
KomuecTBo 6amnos|0...64 65...74 75...84 |85...100

[[Ikana orleHUBAHUSI HEYyHOOBJIETBOPUTEJIbHO|YTOBIIETBOPUTEJIbHO(XOPOIIO[OTIINYHO

2 Kypc / 3 cemecTp

®opMOH IPOMEXYTOYHOU aTTeCTallUd B 3 CeMeCTpe SBISETCS 3adeT, B IpoIlecce KOTOPOTO
OLIEHWBAIOTCS pe3yNIbTaTH 00y4YeHUS IO OUCLHUIIJIMHE U COOTHOCSATCS C YCTaHOBJIEHHHMU B pabouei
ImporpaMMe MHOWKATOpaMU HOCTUKEHUS KOMIeTeHIUN. HCTPyMeHTOM U3MepeHUs pe3ylbTaToB 00yueHus
110 IUCIUIUIMHE SIBJISIETCS] YCTHEIM OTBET 06YYAloUIerocss Ha TPU TEOPETUYECKUX BOIIPOCa.

TeopemuuecKkue 80npochwl:
. 3axoH KynoHa 1 Haps2KEHHOCTh 3JIEKTPOCTATUUECKOTO TI0JIS.
. TloTeHIMaN 31€KTPOCTaTUIECKOT0 OIS,
. CBSI3b CHJIOBOY U 9HEPreTUYeCKOU XapaKTEPUCTHUK 3JIEKTPUIECKOr0 IOJId.
. Teopema OcTtporpazckoro - ['aycca [iyig IoJist B BaKyyMe.
. [lone 3apsima, paBHOMEPHO PacIpefesieHHOr0 110 II0BEPXHOCTH CHEPH! U 10 MITIOCKOCTH.
. TUDIBI IU3IEeKTPUKOB U UX MOJIIPU3AIUS.
. [ToBepXHOCTHBIE U 0GBEMHEIE CBSI3aHHBIE 3aPSIIHL.
. Teopema Octporpazckoro - 'aycca Ansg 31eKTPUYECKOro MO B Cpefe.
. T'paHuuHble yCI0BYS Ha I'PaHUlle pa3feia Ous1eKmpuk - 0us1eKmpuxk.

10. CerHEeTO3IEKTPUKY, IILE€309JIEKTPUKY, TUPOITIEKTPUKH.

11. Pacupepenenue 3apsnoB B IPOBOGHUKE, TPAHUYHEIE YCIOBUS Ha TPaHULIE C JUITIEKTPUKOM.

12. OneKTpoeMKOCTh, 3JIEKTPOEMKOCTh YeIUHEHHOI'0 IPOBONHUKA.

13. KonpeHcaTophl, EMKOCTh KOHIEHCAaTOPOB, COeIUHEHNST KOHIEHCAaTOPOB, SHEPTUS KOHIeHCaTopa.

14. 3akonsl OMa u [Ixkoyns - Jlenna B guddepeHnranbHol Gopme.

15. 9MIC. dusuueckunii cMmeici. [TpaBuna Kupxroda.

16. HegocTaTku KnacCHUeCKOM 3JIEKTPOHHON TEOPHUHU 3IEKTPOIMPOBOOHOCTH METAJIIOB.

17. 3akon BunemaHa - OpaHIia.

18. MHOyKIMs MarHUTHOTO 11011, ABUKEHNEe 3apSIKeHHEIX YaCTUIl B MAarHUTHOM IIOJIE.

19. 3axon AMIiepa, paMKa C TOKOM B MarHUTHOM IIOJIE.

20. 3akoH buo - CaBapa - Jlamnaca, pacCuéT MarHUTHOTO TIOJIS IPSIMOTTUHEHHOTO ¥ KPYTOBOT'O TOKA.

21. 3aKOH IIOJHOTO TOKa IJI MarHUTHOI'O II0JIS B BaKyyMe.

22. HamaruuuuBaHUe Cpell, MarHUTHEIE MOMEHTE aTOMOB, IXa- U TapaMarHeTUKH B MarHUTHOM IIOJIE,
dbeppomarueTuky, 3¢ ekt bapkray3eHa.

23. 3aK0H IIOJIHOT'O TOKa AJISI MarHHUTHOTO II0JISI B BEIlleCTBe.

24. 3aKOHHI 371IeKTPOMAarHuTHOW HHAYKIUY, CAMOMHAYKLINS, B3aUMOUHIYKIIUA.

25. Tok cMmeleHus, ypaBHeHue MaKkcBeJlsla, "HBaPDUAHTHOCTh ypaBHeHU! MakcBena.
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26. KonebaTenbHEIE TPOIECCH B TPUPOME U TEXHUKE, CBOOOTHEIE KoebaHus 063 TpeHus, GU3nIeCKui
MasTHUK U [IEPUOL eT0 KojebaHui.

27. CnoxeHue ONVHAKOBO HAIPaBJIEHHHIX KojeOaHui, 6ueHus, cliokeHne KojneOaHui ¢ KPaTHEIMU
YacTOTaMH, CIIEKTD 9aCTOT HECUHYCOUOAIbHEIX KonebaHul.

28. CrnoxeHue B3aUMHO MePIEeHAUKYIAPHBIX KOJTeOaHu.

29. 3aryxaromve KojebaHus, pe30HaHC.

30. [T71OTHOCTh ¥ IIOTOK SHEPTHUH, BEKTOP YMOBa.

31. BonHOBOE ypaBHEHME 3JE€KTPOMArHUTHON BOJIHE, 0COOEHHOCTH IIJIOCKON 3E€KTPOMATHUTHOMN
BOJIHEI, BEKTOD YMoBa - [ToHTHHTA.

Kpumepuu oueHusaHuA:
- TPY TEOPETHUECKUX BOMPOCA OTBEUEHHI B MOJTHOM 00heMe 6e3 3aMevaHudl UK C He3HAYUTEIIbHRIMU

3aMedaHusaIMu - 85...100 6annos;

- IBa U3 TEOPETUYECKUX BOIIPOCOB OTBEUEHHI B IIOJTHOM 00beMe, TPeTHH B HEMONHOM 06seMe - 75...84
Ganma;

- OWH U3 TEOPETHYECKUX BOIPOCOB OTBEUYEH B MOIHOM o6beMe 6e3 3aMedaHMil, OTBET Ha BTOPOH
BOIIPOC MlaH He B TIOJTHOM 00BheMe, OTBeTa Ha TPETHUH BOIIPOC He MOCIenoBao - 65...74 6anmna;
- B IIpouux ciy4asx - 0...64 6amnnos.

Komnuyectso 6amnos|0...64 65...74]75...84[85...100
[Txana onenuBanusg|He3sauTeHo[3auTeHO

2 kypc / 4 cemecTp

®opMO¥ MPOMEXYTOUHOH aTTECTaluu B 4 CeMecTpe SIBISIETCS 9K3aMeH, B IPOIecce KOTOPOTo
OLIEHUBAIOTCS Pe3yIbTaThl 00YYEeHUs 110 AUCLUIIKHE W COOTHOCSTCS C YCTAHOBJIEHHBIMM B paboueit
IIporpaMMe MHOXNKATOPaMH OOCTHUXKEHUA KOMHeTeHHHﬁ. I/IHCprMeHTOM HU3MEPEeHUs Pe3yIbTaTOB OGy'—IeHI/IH
10 OUCLHUIIVHE SBIISETCS YCTHEIN OTBET 00yYaIOIIerocs Ha TPYU TEOPETUIECKUX BOIIPOCA.
TeopemuyecKue 80Npoch:

1. IMonsiTHE O KOTEPEHTHHIX KOJIe0aHUAX U BOJIHAX, UHTEPGEPEHINS BOJIH, CIIOCOOH! OTyYeHuUs
KOTepPEHTHEIX BOJIH.

2. TTomockl paBHO¥ TOJIUIMHEL ¥ PABHOT'O HAKJIOHA, Koblla HeloTOHA, MHTeph)epOMEeTpH.

. Ilpunanun oiirerca - ®peHens, 30HHAA IIJIACTHHKA, IpaduyecKkoe BEIYUCIIEHNE PE3YIbTUPYIOLIE
aAMIUIUTYIHL.

. Dudpaxmnus OpeHens Ha KPYTJIOM OTBEPCTUH U HETIPO3PAaYHOM KPYTJIOM 3KpaHe.

. Oudpakmusa OpayHrodepa Ha ey ¥ KPYyTJIOM OTBEPCTUH, AUGPAKINS Ha OBYX LIENAX.

. fBTeHYe OISIpU3alLuY CBETOBEIX BOJIH.

. [IBOMHOE TTy4denpesioM/IeHHE.

. 3akonknl bpioctepa u Manioca.
9. NuTepdepeHuns nongpr30BaHHIX BOJIH.

10. OnekTpoHHAas TEOPUS OUCIEPCUU CBETA.

11. TlornouieHue cBeTa, paccesHUe CBeTa.

12. OcoOeHHOCTH TEMIOBOTO U3NYUEHHUS.

13. 3akon Kupxroda u npasuio [Ipeso.

14. 3akont Ctedana - bonpiiMana, Buna.

15. ®opmyna uznyderHud [lnaska.

16. 3axoHE! HOTO3IEKTPUIECKOTO0 3 deKTa.

17. YpaBHeHue JiHIITeHa, KpacHas rpaHuia Gotoaddexra.

18. dBnenne KomnToHa ¥ ero Teopus.

19. KopnyckynsipHO-BOIHOBas OBOWCTBEHHOCTh CBOXMCTB YACTHUI] BEIIECTBA, BOJIHH ie Bpoiins.

20. CooTHOIIEHNE HEOIIPENETeHHOCTEH.

21. VpasHuenue lllpeaunrepa: cTainoOHapHOE U BDEMEHHOE.

22. Mopens aToMa Pesepdopaa.

23. Teopus Bopa sl BOOOPOXOIOIOOHEIX CUCTEM.

24. Onmurte Opanka u epia.

25. OCcHOBHOE COCTOSIHME aTOMa.

26. PacnpenerneHue 371eKTPOHOB II0 S3HEPreTUYECKUM YPOBHSIM.

27. CTpoeHue sigpa U pafuO0aKTUBHOCTD.

28. OHeprus CBg3U SA1ep, AOePHBE CUJIHL.
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29. 3aKOHHI Paguo0aKTUBHOIO pacraja.
30. fpmepHEle peakIuu.
31. OynnaMeHTaNbHEIE B3aUMOIEICTBUS.

Kpumepuu ouyenusaHus:

- TP TEOPETHYECKUX BOIIPOCA OTBEYEHEH! B OTHOM 00beMe 6e3 3aMedaHuM UM C He3HAUUTETbHBIMU
3aMevaHusaIMu - 85...100 6annos;

- IBa U3 TEOPETUYECKUX BOIIPOCOB OTBEUEHHI B IIOJTHOM 00beMe, TPeTHH B HEMONHOM 06seMe - 75...84
Ganma;

- OWH U3 TEOPETHUYECKHUX BOIPOCOB OTBEUYEH B MOIHOM 06beMe 6e3 3aMedaHMil, OTBET Ha BTOPOH
BOIIPOC MIaH He B TIOJTHOM 00beMe, OTBeTa Ha TPETHUH BOIIPOC He MOCIenoBao - 65...74 6anmna;

- B Ipouux cny4asx - 0...64 6annos.
KomuuecTBo 6anioB 0...04 65...74 75...84 85...100

[Tkarna oneHUBaHUSA HEeyOOBJIETBOPUTEJIEHO YOOBJIETBOPUTEJIEHO XopouIo OTJINYHO

3auyer/ 3k3aMeH B (popMe KOMIBIOTEPHOT0 TECTUPOBAaHHUSA

HToroBoe TecTupoBaHHe BKIodaeT B cebs 10-20 mecmosvix 3a0aHull u3 pPa3fesioB QU3UKH,
IIPOMMIEHHHIX B TEKYILIEM CEMECTDE.

ITpumep 1-20 BapuaHma umo208020 mecma:

1. Yacruma U3 COCTOSIHUS IIOKOS Hayasla JBUTATHCS 110 OyTre OKPYKHOCTU paguyca 1 M ¢ MOCTOSHHBIM
JTJIOBEIM yCKOpeHueM 2 ¢2. OTHOIIEHUE HOPMAJIbHOTO YCKOPEHUS K TAHT€HIMATLHOMY 9epe3 OOHY CEeKYHOY
PaBHO ...

a)l; 0) 2; B) 3; r) 4; o) 8.

2. CIJIOIIHOM ¥ TIONHIYA IUJIMHOPH, MUMEIOI[NE OOWHAKOBHE MAaCCH M PAgUyCH, BKATHIBAIOTCS 0e3
MIPOCKANb3EIBAHUSA HA TOPKY. ECny HadanbHBIE CKOPOCTH TEJ ONUHAKOBEE, TO ...

a) BhIIIIe TIOQHUMETCS TIOJIBIM ITUINHAD;

0) BBIIIIE TIOMHUMETCS CITOIIHOM IIUTHHID;

B) 00a Tejla IONHUMYTCS Ha OOHY U TY K€ BEICOTY.

3. CtepxeHb onuHoi# 20 cM mokouTcss B HeKoTopoit MCO. B mpyroit UCO ero mnuHa MOXKET CTaTh
paBHOM ...

a)l0cm; ©0)21cm; B)30cMm; T1)40cMm.

3. O6peM HEKOTOPOH MACCH HAeaIbHOTO ra3a u300apuyecKy YMEHBIIUICS B 2 pa3a. Kak u3aMeHuIach
CPenHssl SHEPTHUS MOCTYIATEeIbHOTO OBUXKEHNS OTHOM MOJIEKYJIH ra3a’?
a) yBenmumnach B 4 pasa; |6) ymeHbmunace B 4 pasa;|B) He U3MEHUIIACE;

T') yMEeHBIIIACh B 2 pa3a;|[) yBenuduiach B 2 pasa.
4. CKOJIBKO CTemeHel cBOOOE KonebaTeIbHOTO ABUKEHUS UMeeT MojieKyna NH,?
la) 3;[6) 5:[p) 6:[r) 7;|m) 9.]
5. Yemy paBHO 00111ee YKCII0 CTENEHEN CBOOOIE 71T MOJIEKYJIH HAeaIbHOTO ABYXaTOMHOIO Ta3a?
la) 2:[6) 3:[8) 4;[r) 5:m) 6]
6. ToueuHsIit 3apsAn +q HAXOMUTCS B [eHTPe cheprieckoi moBepxHoCcTU. Eciu 1o6aButh 3apsn +q 3a
mpenenaMy cepsl, TO HOTOK BEKTOpa HANPSIXKEHHOCTH 3JIEKTPOCTAaTHYeCKOro nomnst E yepe3 mOBEpXHOCTS ...
1) HEe U3MEHUTCS;
2) YBENIUYUTCS;
3) YMEHBIIUTCS.
7. YKa}KI/ITe, KaKHe U3 HUXKEIMPUBEOEeHHBIX yCJ'IOBPIfI BEITIOJTHAIOTCA IIPHA PAaBHOBECHUHU 3aPAOOB Ha
TIPOBOJIHUKE?
1)E, =const; [2)j=0; [3)E,=0; [4)j=-const.
a)l,2; [6) 2; ) 1, 3; I3 4; [ma
8. OT xaxux HakTOPOB 3aBUCUT EMKOCTb YeIUHEHHOI0 IPOBOJHUKA, PACIOJIOKEHHOT0 B BAKyyMe?
a) TOJIBKO OT pa3MepPOB IIPOBOJHUKA;
6) TOJILKO OT (POPMBI TPOBOMHUKA;
B) OT (JOPMEI ¥ Pa3MEPOB ITPOBONHUKA;
T) oT GOpPMEI, pa3MEPOB U MaTepuasa NPOBONHUKA;
) oT GOPMBI, PAa3MEPOB U OT 3apsifia IPOBONHUKA.
9. Ha pucyHKe noka3aHa KapTHHA MaTHUTHHIX JTMHUY NPSMOT0 IIPOBOJHMUKA C TOKOM. MarHUTHOe II0Jie

CHUJIBHEE BCET0 B TOYKE
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10. Ha PUCyHKe I/I306pa}KeHLI JJIEKTPUYECKNEe U MArHUTHBIE IIOJIA C IIOMOIIBI0 CHUIJIOBBIX nuuui. Ha
KaKWX PUCYHKaX I/1306pa)K€‘HI>I MaTrHUTHEBIE TTOJIS?

TonbpKOo Ha pucyHKe 3.
Ha pucyskax 1 u 3.
Ha pucyskax 2 u 4.
Tonpko Ha pucyske 1.

11. HanpaBneHHe TOKa B KPYIrOBOM BUTKE M3MEHHUJIM Ha IPOTUBOIIOJIOXKHOE. BeKTOp MarHUTHOU
WHAOYKIWYU BUTKA C TOKOM IIOBEPHYJICA Ha:

00
90°
180°
360°

12. CunoBol XxapaKTepUCTUKON MAarHUTHOTO TIOJIS CITYKHUT ...

MarHuTHad IIPOHUIIAEeMOCTh;
paborta;

TOTEeHIHAT;

MarHUTHAs MHOYKIIKS.

13. Kyna HampaBjieHa CHIIa, JeHCTBYIONIas Ha 9JIEKTPOH, HaXONSIIUNACS B OMHOPOTHOM 3JIeKTPHUYECKOM
TI07e, eCJIM BEKTOD HANPSKEHHOCTH HallpaBeH CHU3Y BBEPX?

BBEPX;
BHU3;
BIIPABO;
BJIEBO.

14. MeTannu4eckoe TENIO BHECEHO BO BHEINHEE 3JIEKTPOCTATHYECKOE I0Jie HANPAXEHHOCThI E.
Mexay KakKuMU U3 YKa3aHHBIX TOYEK (CM. PHC.) Pa3HOCTH TOTEHLINAJIOB HauOOJIbIIAS ?

Mexny 1 u 4.

Mexny 1 u 2.

Mexny BCeMH TOYKaMU ONMHAKOBA.

Mexny BceMU TOUKaMH OJUHaKOBa U paBHa HYJIO.

TecT cuyuTaAETCSA 3a4YTEHHBIM, €CJIH IMOoIy4€eHO He MeHee 65 % IIPpaBHJIBHBIX OTBETOB.

Konunuectso 6asmnos|0...64 % 65...74 % 75...84 %|85...100 %
[lIxkana oneHvBaHus|HeymoBIeTBOPUTENBHO|Y OBNIETBOPUTENBHO|X0pOMIO |OTINYHO
HezauTeno 3auTeHo

5.2.3. MeTogHYeCKHe MaTepHa/bl, ONpeaeIsiloliHe NMPouenypbl ONEeHHBAHHUSI 3HAHHUH,
YMEHHH, HABLIKOB M (HJIH) ONLITA JAesiTeJIbHOCTH, XapaKTepH3yIlHe 3Tankl (GopMHUpPOBaHHA
KOMIeTeHI UM

[pu mpoBeeHUH TEKYIIETo KOHTPOIS B GopMe ompoca B KOHLE JTEKIHOHHOTO 3aHATHS 00yJaromuecs
yOupalioT Bce MUYHEIE BEIIM C yueOHOU MeOey, JOCTAIOT IUCTOK YUCTON OymMaru u pydky. Ha nuctke Gymaru
3anucuBanTca Pamunus, Umsa, OT4eCcTBO, HOMED I'PYIIE ¥ faTa IPOBENEeHHs onpoca. [anee nmpenongaBaTenb
3aflaeT MSITh BOIIPOCOB, KOTOPEE MOTYT ORITh, KaK 3alMMCaHBl Ha NUCTKe OyMaru, Tak u HeT. B TeueHue msiTH-
CeMHU MUHYT 00y4aiol[uecs OOJXKHE JaTh OTBETH Ha 3aJJaHHEIE BOIPOCH, IIPU 3TOM HCIONIb30BaTh THO0YIO
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MeYaTHYI0 ¥ PYKONHUCHYI0 NPOAYKIHIO, a TaKXke J00ke TeXHWYEeCKHe CPEACTBA He pmomyckaetcs. Ilo
HUCTeUYeHUU YKAa3aHHOI'0 BPEMEHU JIUCTH C 0TBeTaMU CHAIOTCS NpeNofaBaTeNl0 Ha IPOBePKYy. Pe3ynbTaTh
OLIeHMBAHUS OTBETOB Ha BONPOCH JOBOASATCSH IO CBefeHus 00ydalomuxcs He I030Hee TPeX yueOHEIX HHeH
Iocyie faThl IPOBENEeHNs Opoca.

Ecnu obydatouruiics BOCIIONIb30BaJCsA NTI060M MeYaTHOW MM PYKOMMCHON MPOAYKLMEH, a TakxkKe
TIOOBIME TEXHUYECKUMHU CPELCTBAMHM, TO €T0 OTBETHl Ha BONPOCH! HE MPUHUMAIOTCS U €My BEICTaBisieTcs 0
6aos.

[Tpu TpOBEAEHUHU TEKYIIEro KOHTPOINS B (pOopMe KOMIBIOTEPHOTO TECTHPOBAaHUS, 00ydalOIIMECs B
0003HAYEHHOE IIPENOgaBaTeieM BpeMsi, IPOXOAST C UCIOIb30BAaHUEM TEXHUYECKUX CPENCTB 3JIEKTPOHHOTO
00y4eHus TeCT, II0 pe3ylbTaTaM KOTOPOro Cpa3y e OIleHUBAETCS Pe3ysbTar.

[Tpu npoBemeHUU TEKYIIEro KOHTPOIS B (OopMe IPOBEPKU OTYETOB IO JabopaTOpHHIM paboTaM Ha
71ab0paTOPHEIX 3aHATUAX MJIM KOHCYIbTaluAX o0ydalomuecs IPeACcTaBIsSiOT IOTHOCTHIO BHIIOJHEHHEIN U
odopMneHHHIE 0TUeT 10 jnabopaTopHoi pabore. [IpenmonaBaTent aHaIU3UPYyeT COOepPXKaIIUecs B OTYeTe
3JIEMEHTSI, [T0CTIE YeTo OlleHUBAET JOCTUTHYTHIM pe3yibTart.

[Ipy mpoBefeHWH IPOMEKYTOYHON aTTECTANUU 00yHAIEeMyCs 3aJal0TCsl TPU TEOPEeTUYECKUX
BOIIPOCA, 10 pe3y/bTaTaM 0TBETOB Ha KOTOPLIE IIPeIofaBaTellb OlleHUBaeT CHOPMUPOBAHHOCTh KOMIIETEHITUH.

I[Ipy mpoBemeHUM NPOMEXYTOYHOU aTTecTaluu B (GopMe KOMIBIOTEDHOTO TEeCTUPOBaHUS,
obyyaromuecs B 0003HaYEHHOE IIPENofaBaTEIEM BPEMS, IPOXOMST C UCIOIb30BAaHUEM TEXHUYECKUX CPENCTB
37IeKTPOHHOI0 00y4eHHUs TeCT, II0 Pe3yJbTaTaM KOTOPOIo Cpa3y Xe OlleHUBaeTCs pe3ybTarT.

6 YueOHO-MeTOIHUYECKOE OoDecliedyeHHe

6.1 OcHOBHAs IUTEpPaTypa

1. Oeipgun, B. B. ®u3uka. JNEeKTPUYECTBO U MATHETH3M : yueOHOe mocobue [jisi CTYOEHTOB,
obyuaromuxcs 1o cruenuanbHoCcTIM 21.05.04 "TopHoe meno" u 21.05.05 "®u3nudyeckue NpoIecCh rOPHOTO
npoussoncTBa" / B. B. Iuipaun, A. A. Mansmms, T. Y. fnuHa ; Ky3bacckui rocyfapCTBeHHBIN TeXHUUECKUH
yuuBepcutet uM. T. ®. l'opbauesa. - Kemeposo, 2014. - 208 c. - TeKCT : HEIOCPEICTBEHHEIN.

2. Oupoun, B. B. ®usuka. KonmeGanus u BonHE. 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. ManbmuH ; Ky30acCKuil TOCyapCTBEHHbIH TeXHUYECKUAN
yuuBepcuter uM. T. ®. T'opbaueBa. - Kemeposo : Kys3I'Ty, 2016. - 220 c. - URL:
http://library.kuzstu.ru/meto.php?n=91441&type=utchposob:common. - TekCT : HemOCpPeACTBEHHHIN +
3JIEKTPOHHBIH.

3. OeipouH, B. B. ®dusuka. KBanToBas ¢u3uka. KBaHTOBas MexaHUKa U aToMHas Qu3uka : yuebHOE
mocobue [N CTYHEHTOB BY30B, o0ydatomuxcs o cuenuanbrocTaM 21.05.04 "Topuoe meno" u 21.05.05
"®u3nveckKue mpoleccs ropHoro npousdsoncTa” / B. B. Ouipaoun, T. JI. Kum, C. A. Illenenesa ; Ky36acckuii
TOCYJapCTBEHHBIN TexHUYecKul yHuBepcuteT uM. T. ®. I'opbaueBa. - Kemeposo : Ky3I'TVY, 2018. - 1 ¢daiin
(2,6 M6). - URL: http://library.kuzstu.ru/meto.php?n=91722&type=utchposob:common - Texkct
3JIEKTPOHHEIM.

4. MeppuH, B. B. OnekTpuuecTBo U MarHetTu3M. Ou3nM4ecKuil MPAKTUKYM : yuebHOEe mocobue mys
CTYLEHTOB BY30B BCEX TEXHUYECKUX CIeLHalbHOCTEN U HalpaBleHUU moarotoBku / B. B. [eipoun, A. A.
Mansmus, Y. B. liBeknunckas ; Kysbacckuil rocyfapCTBEeHHBIH TeXHUYECKUN yHUBepcuTeT uMm. T. ®.
FTop6aueBa. - KemepoBo : KysIr'TYy, 2020. - 158 c. - URL:
http://library.kuzstu.ru/meto.php?n=91798&type=utchposob:common. - TekcT : HemOCpPenCTBEHHHIN +
9JIEKTPOHHBIMN.

5. OeipouH, B. B. ®u3uka. MexaHuka. MonexkynspHas Gu3nKa U TEPMOJUHAMHUKA : yueOHOe mocobue
0J1 CTYOEeHTOB BCeX TEXHUUYECKUX CliennanbHOCTer U HanpasneHuu / B. B. [Ieipoun, C. A. llenenesa, T. JI.
Kuwm ; Kysbacckuii rocynapcTBeHHEIN TeXHU4YecKui yHuBepcuteT uM. T. @. 'opbauesa. - Kemeposo : Kya3I'TY,
2022. - 1 ¢a#im ( 4,1 M6). - URL: http://library.kuzstu.ru/meto.php?n=91879&type=utchposob:common -
TeKCT : 37IeKTPOHHEIN.

6. Yepros, A. I'. 3agaunuk no ¢usuke : yuebHoe mocobue s BTy30B / A. I'. Yeprtos, A. A. BopoGreB. -
8-e u3m., mepepabd. u gom. - MockBa : AnbsHc, 2020. - 640 c. - TEKCT : HeTIOCPEOCTBEHHBIMH,

6.2 [TomoTHUTEIbHAS JIUTEPATypa

1. CaBenpes, U. B. Kypc ¢usuku. B 3 1. Tom 2. InexrpuuecTtBo. Konebanus u BonHEL. BonHOBas

1710644608
22


http://library.kuzstu.ru/meto.php?n=91441&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=91722&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=91798&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=91879&type=utchposob:common

onTHKa : yuebHOe mocobue ans By30B / M. B. CaBenbeB. — 7-e u3g., crep. — CaHkT-IleTepOypr : Jlans, 2022,
— 468 c. — ISBN 978-5-8114-9096-7. — TeKCT : 37IeKTPOHHEIH // JIaHb : 9JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/184164 — PexuM gocTyma: AJis aBTOPU3. IIOJTb30BATENIEN.

2. CaBemnnes, U. B. Kypc ¢usuku. B 3 Tomax. Tom 3. KBanTOoBas ontuka. AToMHas puauka. dPusuka
TBepporo tena. Ou3vka aTOMHOTO dApa U 3neMeHTapHBIX dyacTtul / U. B. CaBenbeB. — 8-e u3sm., crep. —
Cankrt-IleTepOypr : Jlaub, 2023. — 308 c. — ISBN 978-5-507-46177-6. — TeKCT : 9MIeKTPOHHELIH // JIaHb :
3NIeKTPOHHO-OMONMuoTeyHass cuctemMa. — URL: https://e.lanbook.com/book/302249 —  Pexum
OOCTyIa: [AJIS aBTOPU3. IIOJIH30BATEJNEH.

3. CaBennes, U. B. Kypc ¢usuku : yuebHoe mocobue nyis By3oB : B 3 Tomax / Y. B. CaBenbeB. — 8-e
u3p., crep. — CaukT-IleTepOypr : Jlaus, [6. r.]. — Tom 1 : Mexanuka. MonekynsapHas ¢usuka — 2021. — 356
c. — ISBN 978-5-8114-6796-9. — TekcCT : 9MeKTPOHHEIN // JlaHb : 9MEeKTPOHHO-OMOIHOTeUHAST CUCTeMA. —
URL: https://e.lanbook.com/book/152453 — PexuM mocTyma: AJisi aBTOPU3. MOJIb30BATEIIEH.

4. dupranr, E. B. PyKoBoACTBO K pelIeHHIO 3afay Mo Kypcy obuieit ¢usuku : yuebHoe mocobue mist
CTYIEHTOB BY30B, 00YJAIOMIUXCS 10 TEXHUYECKUM U TEXHOJIOTHYECKUM HANPABJIEHUSM U CIenuanbHOCTsSM [ E.
B. ®uprasr. - 2-e u3g., ucop. - CaukT-IleTepOypr : Jlaus, 2008. - 352 c. - TEKCT : HEMIOCPEACTBEHHHIH.

5. Kanamnuukos, H. 1. du3uka. UHTepHET-TeCTUPOBaHKWEe 0a30BLIX 3HAHUY : yueOHOe mocobue / H. II.
Kanamuwukos, H. M. KoxxeBuukoB. — Cankt-IleTep6ypr : Jlanp, 2021. — 160 ¢. — ISBN 978-5-8114-0925-9. —
TexcT : O9NeKTPOHHBHW // JlaHb : 9NeKTPOHHO-OmOMMoOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167747 — PexuMm mocTyma: Ojs aBTOPHU3.

TIOIb30BaTENeN.

6. 3aiines, I'. Y. TIpakTHKyM II0 ONTHKE ¥ KBAHTOBON (Qu3uKe : yueGHOE mocobue AJIST CTYAEHTOB
TEXHUYECKUX CIENUanbHOCTeH M HampaBneHu# By30B / I'. W. 3aines ; Kysbacckuil rocynapCTBeHHEIH
TexHUYeCKui yHuBepcuter uM. T. ®. I'opGaueBa. - Kemeposo : Ky3I'TY, 2014. - 148 c. - TekcrT :
HEIOCPELCTBEHHBIN.

7. Oeppus, B. B. 9nekTpoMarseTusM : 1ab0opaTOPHEIM NPAKTUKYM 10 gucnuninHe «dusuka» mns
TeXHUYeCKUX clienuanbHOCTel U HanmpaBneHud / B. B. [eipnuH, A. A. Maneumus, M. B. LiBeknuHcKaq ;
Kysbacckuit rocymapCTBEHHbIH TeXHUYecKuit yuuBepcuteT uM. T. @. F'opbaueBa. - Kemeposo : Ky3I'TY, 2016.
- 1 d¢atin (2,2 M6). - URL: http://llibrary.kuzstu.ru/meto.php?n=91407&type=utchposob:common -
TeKcT : 37IeKTPOHHEIN.

6.3 MeTtoguueckKasi 1uTepaTypa

1. Onektpocratuka. Komnnekc K-310.2 : meToguyeckue ykasaHus mjs 1abopaTOpPHEIX paboT mo
pasmeny GU3UKK «IIEKTPOJUHAMUKA» IJIsT CTYOEHTOB BCEX HalpaBlieHUH U crenuanbHocted / @T'BOY BITO
«Kyabac. roc. TexH. yH-T uM. T. ®. I'opbaueBa», Kad. pusuku ; coct.: B. B. [Isipaun, A. A. Manbmus, T. U.
fAnuna. - Kemeposo : U3gatenscTBo Ky3I'TVY, 2015. - 44 c. - URL: http://library.kuzstu.ru/meto.php?n=8431.
- TexCT : HEIIOCPEACTBEHHBIN + SJIEKTPOHHEIM.

2. Ioctosuubt Tok. Komnnekc K-310.3 : MeTomuueckue yKasaHus Ayis 1abopaTopHBIX paboT mo
pasmeny GU3UKU «IJIEeKTPOJUHAMUKa» OJIS CTYLEHTOB BCeX HalpaBlieHUN U cuenuanbHoctel / OTBOY BIIO
«Kysbac. roc. Texs. yu-T uM. T. ®. T'op6aueBa», Kad. dusuku ; coct.: B. B. Ieipaun, A. A. Mansmus, T. U.
fnuna. - Kemeposo : U3patensctBo Ky3I'TY, 2015. - 41 c. - URL: http://library.kuzstu.ru/meto.php?n=8433.
- TeKCT : HeITOCPENCTBEHHBIN + 3JIeKTPOHHEIN.

3. dusnyeckrue OCHOBE MexaHuUKU. KuHeMaTuKka ¥ [MHaMWKa NIOCTYyNaTeNbHOTO OBUXKEHUS :
nabopaTopHblit mpakTUKyM K-304.1 [msa TeXHUYeCKHUX CllelnanbHOCTel u Hanpasnenui / ®TBOY BO "Kyz6ac.
roc. TexH. yH-T uM. T. ®. Topbauesa", Kad. pusuku ; coct.: I'. K. Komrkuna, Y. B. IIBeknuHCKas. - KeMeposo :
Ky3I'TY, 2018. - 35 c. - URL: http://library.kuzstu.ru/meto.php?n=4410. - TekCT : HeIOCPEeACTBEHHHH +
3JIEKTPOHHBIH.

4. Ou3uyecKue OCHOBH MeXaHUKU. KuHeMaTuKa ¥ OUHAMUKa BpallaTelIbHOTO OBUXEHUSA :
nabopaTopHb mpakTukyMm K-304.2 mo gucnunnuae "®Ousuka" mnsg o0yYalOIMMUXCST TEXHUYECKUX
crennanbHOCTel U HanpaBnenud / ®I'BOY BO "Kys0ac. roc. Texs. yH-T uM. T. ®. F'opbauesa", Kad. ¢pusuky ;
coct.: I'. K. Komkuna, M. B. liBeknuuckaga. - Kemeposo : Ky3I'Ty, 2018. - 35 c¢. - URL:
http://library.kuzstu.ru/meto.php?n=9577. - TeKCT : HETIOCPEACTBEHHEIN + SJTEKTPOHHBIM.

5. OnexTpoctaTtuka. HanpsxkeHHOCTh. IloTeHnMan : MeTOAUYECKHUE YKa3aHUs K IPaKTU4YECKUM
3AHATHUSAM TI0 KypCy QU3UKHU AT 00yJaronuxcs BCeX CIelMalbHOCTEH U HalpaBleHuN 6akanaBpuaTa BCEX
dbopm oOyuyenus / MUHHCTEPCTBO HAYKM ¥ BHICIIET0 oOpa3oBaHus Poccuiickoit ®epmepanuu, Kysbacckui
rOCyIapCTBEHHEIN TexHWYecKui yHusepcureT uMm. T. ®. F'opbaueBa, Kadenpa dusuku ; cocraBurtenu: C. A.
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Mlenenesa, M. B. LBeknuuckasfs. - Kemeposo : Kys3I'Ty, 2019. - 34 c. - URL:
http://library.kuzstu.ru/meto.php?n=9543. - TekCT : HENOCPEACTBEHHEIY + SJIE€KTPOHHBIN.

6. dusuka. Mexanuyeckue Konebanud : naboparopHedt npakTukyM K-304.4 mo gucnunnune "®usuka"
oy o0y4arouuxcs BCcexX CIelranbHOCTel U HanpaBneHuy OakanaBpuata / Ky3bacckuil rocygapCTBeHHEIN
TexHUYeCKuit yHuBepcuteT uM. T. ®. 'opbauesa ; Kadenpa dbusuku, cocrapurenu: I'. K. Komkuna, 1. B.
LiseknuHCKas. - Kemeposo : Ky3I'TY, 2020. - 36 c. - URL: http://library.kuzstu.ru/meto.php?n=7768. - Texct
: HETIOCPEACTBEHHBIM + 3JI€KTPOHHBIU.

7. OCHOBH MOJEKYIAPHON (U3UKK M TEPMOOMHAMHUKHU : TaOOpaTOpHLIH mpakTUKyM K-304.3 mo
pucuuiivHe "®u3uka" [y 06y4Jalomuxcs BCexX CIIeNuaabHOCTEN U HanpapaeHul 0akanaBpuarta / Kysbacckui
TOCYyapCTBEHHEIN TexHU4YeCKui yHuBepcuteT uM. T. ®. I'opbauera ; Kadenpa dusuku, coctasutenu: I'. K.
Komkuna, M. B. ILBexnuuckasa. - KemepoBo : Kys3I'Ty, 2020. - 36 c. - URL:

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

6.4 TIpodeccuoHaIbHLBIE 0a3bI JaHHBIX ¥ HHGOPMAIHOHHBIE CIIPABOYHBIE CHCTEMbI

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

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

3. dnekrponHas 6ubnuoreka Ky3I'TY https:/library.kuzstu.ru/index.php/punkt-2/podrazdel-21

4. JnexTpoHHas 6ubnuorexa HoBOCHOMPCKOTO IOCYyHApCTBEHHOT'0 TEXHUYECKOT'0 YHUBEPCUTETA
https://clck.ru/UoXpv

5. CmpaBoyHas mpaBoBasi cucteMma «Koncynprantllnoc» http://www.consultant.ru/

6.5 Ilepuoaguyeckue N3TaHUST

1. ®u3uKa ropeHus 1 B3phIBa : KypHal
2. OuU3UKO-TEXHUYECKUEe NPOOJeMb pa3palOTKU IOJE3HHIX MCKOMAEeMBIX : HAYYHHIU XKYpHAJ
https://eivis.ru/browse/publication/59006

7 IlepeueHb pecypcor HHGOPMAIMOHHO-TEIEKOMMYHHUKAIHOHHOH ceTH «AHTEepHeT»

9UOC KyaI'TV:
a) OnekTpoHHas 6ubmuoteka Ky3I'TY. - TekcT: a/eKTpoHHL // HayuHo-TexHUYecKast OubIrmoTeKa
Ky36acckoro rocymapCTBEHHOT0 TEXHUYECKOTO yHUBepcuTeTa uM. T. @, 'opbauesa : caiT. - Kemeposo,

2001 - . -
URL: https://elib.kuzstu.ru/ (mata o6pamenusi: 31.10.2019). - TeKCT: 37I€KTPOHHBIH.
b) MopTan.KysI'TY : AsromaTusupoBanHas Mubopmarmonnas Cuctema (AUC) : [cait] / Ky3bacckuit
TOCYLapCTBEHHEIM TexHu4ecKul yuuBepcutet uMm. T. ®. I'opbauesa. - Kemeposo : Ky3I'TV, [6. r.]. -
URL:

https://portal.kuzstu.ru/ (gata o6pamenusi: 31.10.2019). - Pexum pocTyma: OIS aBTOPH3.
TOJb30BaTENIEN. -

TeKCT: 37TeKTPOHHBIM.

c) OnmekTpoHHOE o0y4yeHue : [caiT] / Ky36acCKuii rocyiapCTBEHHBIN TEXHUYECKUH YHUBEPCUTET UM. T.
.

T'opbauesa. - Kemeposo : Ky3I'TV, [6. r.]. - URL: https://el.kuzstu.ru/ (maTa obpamenwus: 31.10.2019). -
Pexuwm

OocCTyma: Ayig aBTopu3. monb3oBaTeniet KysI['TY. - TeKCT: 371eKTpOHHBIH.

8 MeTtonuyecKue yKa3aHHUS IS 00y4JaIOUIMXCsi IT0 OCBOEHHIO TUCIHIUTHHBI "®PH3nuKa"

CamocTosiTenbHas pa6oTa 00yJaIIerocs SBISETCS YaCThi0 ero yueOHOU AesTeIbHOCTH, 00BEeMBEI
CaMOCTOSITENTbHONU pPabOTH MO KaXAo¥ AUCUUNNWHE (MOMOYJI0) IPAKTHKE, TOCYNapCTBEHHOW MTOTOBOH
aTTeCTalluy YCTAHABIUBAIOTCA B y4yeOHOM miaHe. CaMoCTOsTeNbHas paboTa MO JUCLHUNIKHE (MOTYIIO),
MIPaKTHUKE OPTAaHU3YETCs CIIEAYIOIM 00pa3oM:

1. o Hayama 0CBOEHUS OUCHUUIIMHHE 00ydaiomeMycss He0OXOOMMO 03HAKOMHUTLCS C COJEpPKAHUEM
pabouei mMporpaMMbI JUCITUIIIMHEI (MOTYJIS), TPOrPAaMMEl TPAKTUKHY B CIEOYIOIIEM MOPSIOKe:

1.1 comepxkaHuWe 3HAHUM, YMEHWHN, HABRHIKOB U (MM) OMbITA MPOPECCUOHAIBHON HESTENbHOCTH,
KOTOpHIe 6yayT copMUPOBaHEL B TPOLIECCE OCBOEHUST TUCIUIIIMHEI (MOMYTIS), TPAaKTUKHY;

1.2 cogepzKaHue KOHCIIEKTOB JIEKIINH, pa3MeIleHHEX B 9JIEKTPOHHOMN nHGOopMalnoHHoM cpene Kys['TY
B IIOPSIKE OCBOEHUST OUCLUIUIMHE, YKa3aHHOM B paboueii mporpaMMe OUCHUIIIMHLL (MOTYJIST), TPAKTUKHY;
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1.3 copepxaHue OCHOBHOM U JOTIOJHUTEILHON TUTEPaTYPHL.

2. B mepuon oCBOeHUS OUCIHUIIMHE 00y4alOMIUIiCs OCYILIECTBISET CaMOCTOSATENBbHYI PaboTy B
CIleqlyIoIleM TopsSaKe:

2.1 BHIIONIHEHWE OTYETOB MO JTabopaTOpHEIM paboTaM B MOPsAOKE, YCTAHOBIEHHOM B pabouen
TporpaMMe JUCILUIIIMHEL (MOAYJIs), TPaKTUKHU;

2.2 TOATOTOBKA K OmpocaM M (MJIM) TECTUPOBAHUIO B COOTBETCTBHU C MOPSIAKOM, YCTAaHOBIEHHOM B
pabouel mporpaMMe JUCLUTIIMHEL (MOMYJIS), TPAKTHKY;

2.3 TOATOTOBKAa K IPOMEXYTOUHOM aTTeCTallud B COOTBETCTBUM C NOPSAOKOM, YCTaHOBJIEHHOM B
pabouel mporpaMMe JUCHUIIIMHEL (MOIYJIS), TPAKTHUKH.

B cny4ae 3aTpynHeHUM, BO3HUKIIUX IIPU BEIIOJIHEHUH CaMOCTOATEIBHOM PaboThl, 00ydawineMycs
HeoO0XxoguMo 00paTUTHCS 3a KOHCYNIbTAllued K MegaroruyeckoMmy paboTHUKY. Ilepuombl MpPOBedeHUs
KOHCYNbTallW# yCTaHABTHUBAIOTCS B PACTIMCAHUY KOHCYJIbTAIUM.

9 IlepeyeHb MHOOPMANHMOHHBIX TEXHOJIOTHH, HCHOONb3YyeMBIX NPH OCYIIE€CTBIEHHUH
00pa30BaTeIbHOT0 Hponecca Mo JucHuiuinHe "®HU3HKaA", BKII0OYasi NepedeHb MPOrpaMMHOrO
o0ecrneyeHHUsI 1 HHPOPMAITHOHHBIX CHPABOYHBIX CHCTEM

st u3y4eHus: QUCLUIIIMHEL MOXKET HUCIIOIb30BAThCS CIIEAYIONIEE TPOTPAMMHOE 00eCTIeYEHHE:
1. Libre Office

2. Google Chrome

3. Open Office

4. Microsoft Windows

5. Kaspersky Endpoint Security

6. Bpaysep CnyTHUK

10 OnucaHHe MaTepHa/IbHO-TEXHHYECKOH 0a3bl, HEOOXOOHUMOH [JIsi OCYIIeCTBICHHS
00pa30BaTeILHOT0 Mpoliecca M0 JAHCHHIUTHHE "(®OH3HKA"

I71s1 peanmu3anuy IporpaMMbl y4eOHOM OUCIUIIINHLL IPEAYCMOTPEHH! CIIelNabHEE IIOMEIeHNS:

1. TlomermeHus A7 CAMOCTOSITENIBHON PAabOTE 00y4aloNUXCsl OCHAIIEHHEIE KOMIIBIOTEPHOM TEXHUKOH C
BO3MOXHOCTbI0O IOAKNIOUeHUs K ceTu VHTepHeT u obecneyeHHHE NOCTYIOM B 3JIE€KTPOHHYIO
nH(OPMaIMOHH0-00pa30BaTeIbHYI0 CPENY OPraHU3aLUH.

2. Tlomemterus [yig XpaHeHUT ¥ MPOQUIaKTHYIeCKOro 06CIyKuBaHus y4e6HOro 060pynoBaHus.

3. YueGHas ayouTOpHs OJiA NPOBENEHUS 3aHATUN JIEKI[MOHHOTO THIIA, 3aHATHH CeMUHAPCKOTO THIIA,
KypCOBOT'O IIPOEKTHPOBaHUS (BHIIIOJHEHUS KYPCOBHIX paboT), TPYNIIOBEIX ¥ WHAUBUAYAIbHBX KOHCYJIbTAIUH,
TEKYIIero KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaluH.

4. JTabopaTopuH.

11 Anbie cBegeHus U (UIM) MaTepHUaTbI

1. O6pa30BaTeNbHEIN TPOIECC OCYLIECTBASETCS C MCIOJIb30BAHUEM KaK TPAAUIMOHHBIX TaK M
COBPEMEHHBEIX MHTEPAKTUBHEIX TEXHOJOTHH. B paMKax ayIUTOPHHIX 3aHATHH MPUMEHSIOTCS CIEOYIOIINe
HMHTEPAKTUBHBEIE METOMHL:

- pa360op KOHKPETHHIX TPHMEPOE;

- MyTbTUMENUHHAS IPEe3€HTALU.

2. HpOBeI[eHI/Ie TPYIIOBEIX U MHOWUBUAYAJIBHBIX KOHCYJ'IBTaI_II/Iﬁ OCyLIEeCTBJIIETCA B COOTBETCTBUU C
pacmucaHueM KOHCYJIbTAIlU{ MO TeMaM, 3asBJIeHHHIM B paGoyell ImporpaMMe AUCLHUIIIMHEL, B MEPUON
OCBOEHUS NUCLUIIINHEL ¥ IIepef IPOMeXyTOYHOU aTTecTaluell C yueTOM Pe3yJIbTaTOB TEKyIIero KOHTPOIS.
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[TepeyeHb OCHOBHOM M JOTIOJHUTENBHOM y4eOHOHN TUTEpaTyphl, HEOOXOIUMOMU TSt
OCBOCHUS JUCITUTIINHBI:

1. ®pum, C. D. Kypc obmeit ¢puzuku: yueOnuk / C. 3. @pum, A. B. Tumopea : B3 1. T. 1.
dusznueckue OCHOBBI MexaHuku. MonekyisipHas ¢pusnka. Konebanus u BoHbL. — 12-¢ u3 .,
crepeotun. — CIIG. : Jlans, 2007. — 480 c.

2. Okymko, H. b. Meroas! pacdera 3JeKTpPUUYECKUX T0JIeH : y4eO. mocoOue [3JIeKTPpOHHBIN
pecypc] : Ui opraHU3auy CaMOCTOSTETLHOU PabOThI CTYJICHTOB TEXHHUECKUX
cnenuansHoctedt / H. b. Okymiko, T. B. JlaBpsimuna. — DnektpoH. aaH. — Kemeposo :Ky3[' TV,
2011. — 1 snexrpon. ont. auck (CD-ROM). — 1,52
MG6.http://library.kuzstu.ru/meto.php?n=90549&type=utchposob:common

3. Uepros, A. I'. 3agaunuk o gusuke : yuebd. mocodue st BTy30B / A. I'. UepTos, A. A.
BopoObeB. — 8-¢ u3a., mepepad. u gom. — M. :@uzmatiur, 2007. — 640 c.

4. Bonwkenmirein, B. C. CoopHuk 3a1a4 o obmemy kypey ¢usuku / B. C. BonbkeHmTeis .—
3-e u3a., uctp. u non. — CII6. : Kamwxknsiii Mmup, 2003 .— 328 c.

5.Tpodumona, T. . Ontrka u aToMHas (PU3MKA: 3aKOHBI, TPOOJIEMBI, 3a/1a4H : y4eOHOE TocoOue
s BTy30B / T. U. Tpodumosa .— M. : Beicmrast mikona, 1999 .— 288 c. : un. — ISBN
5060030903.

6. etnad, A. A. Kypc dbusuku : yued. mocodue mist BTy30B / A. A. [letnad, b. M. SIBopckuii. —
M. : Akagemus, 2007. — 720 c.

7. Casennes, U. B. Kypc ¢usnku : yue6. mocobue 11t CTyJSHTOB By30B, 00YJarOIINXCS 10 TEXH.
¥ TEXHOJIOT. HANPaBJICHUSIM U crienruanbHOCTsM : B 3 1. T. 2. DnexkrpudectBo. Konebanus u
BOJIHBL. BosmHOBAs onTuka. — 4-¢ u3f., crepeotun. — CII06. : Jlans, 2008. — 480 c.
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=347

8. Capenbes, U. B. Kypc dusuku : yuebd. mocodue s CTyIEHTOB BY30B, 00YUAIONINXCS TTO TEXH.
Y TEXHOJIOT. HaIlpaBJIeHUsAM U crienuaibHocTsM : B 3 1. T. 3. KBanToBas ontuka. AToMHas
¢uznka. Pusnka TBepAOro Tena. dusuka aTOMHOTO si/ipa U SJIEMEHTApHBIX YacTHIl. — 3-€ U3/.,
crepeotu. — CII6. : Jlanp, 2007. — 320 c.

http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=349

9. @upranr, E. B. PykoBo/cTBO K pemieHUIo 3a1a4 1Mo Kypcy oomieit ¢pusuku : yuel. mocodue
JUISL CTYJIEHTOB BY30B, 00YYAIOIIUXCS 10 TEXHUYECKUM M TEXHOJOTHYECKUM HAIPaBJICHUAM U
CHENHUABHOCTIM. — 4-¢ m3., ucnp. — CI16.: Jlans, 2009. — 352 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=405

10. Kanamraukos, H. I1. ®usuka. UaTepHET-TEeCTHpOBaHKE Oa30BBIX 3HAHMI : yueOHOE TocoOne
/ H. T1. Kanamaukos, H. M. KoxkeBunkoB. — CII6. : U3n. «Jlauby, 2009. — 160 c.
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=172

11. Manpmun, A. A. @usuka. [IporpamMMa u KOHTpOJIbHBIE PAOOTHI IJIs CTYIEHTOB HAIIPABICHUS
noarotoBku OakanaBpoB 151900.62 «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE O0eCTIcueHUE
MAaIIMHOCTPOUTENBHBIX TPOU3BOJCTBY 3a09HON hopMbl 00ydenus / A. A. Manbimun, T. U.
Slauna. — Kemeposo :Ky3I'TVY, 2012. — 53 c. http://library.kuzstu.ru/meto.php?n=4908

12. Komkuna, I'. K. ®u3snyeckue ocHOBBI MeXaHMKH : KnHeMaTHka 1 JUHAMHUKa
MIOCTYTIATENILHOTO JBIKEHUS : JabopaTtopHblid mpakTukyM K-304.1 no aucturumae «@uszukay
JUTSL TEXHUYECKUX crenaibHocTed u Hanpasnenuid / I'. K. Komkuna, U. B. IBexnunackas. —
Kemeposo :Ky3['TV, 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.
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