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11.

12,

Conepxxanne

[lepeyeHb TUIAHUPYEMBIX PE3YJNHTATOB OOYYEHHUS M0 JAUCIMILIUHE,
COOTHECEHHBIX C  IUIAHUPYEMBIMU  pe3yJbTaTaMHd  OCBOCHUS
00pa3oBaTeabHOI MPOrPaMMBbI
MecTo HAMCHMIUIMHBI B CTPYKTYype OCHOBHOM mpodeccuoHanbHOM
o0pa3oBaTeNnbHOMN MPOTpaMMBbI BBICILIETO 00pa30BaHUs
OO0beM AUCIUIUIMHBI B 3aYCTHBIX €IUHUIAX C YKA3aHWEM KOJIMYeCTBa
9JacoB, BBIJICJICHHBIX Ha KOHTAaKTHYIO paboTy o0Oydaromuxcs C
IpernojjaBaTesieM U Ha CaMOCTOSITEIbHYIO pa00Ty 00yJaronuxcs
ConeprxaHue TUCHMIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pasz/iesiam)
C YKa3aHHUEM OTBEJCHHOTO Ha HUX KOJIMYECTBA AKaJIEMHUYECKUX YacOB U
BUJIOB YUCOHBIX 3aHATUN

41, Crpykrypa W TEMaTU4YeCKUM TUIAaH KOHTAaKTHOM U
CaMOCTOSITEJIbHON pabOThI IO JTUCIUTIIIUHE

4.2. ConeprxaHre TUCITUTUTHHBI
Ilepeuenb yueOHO-METOIMUECKOTO 00ECTICUEHUS JIJIsl CAMOCTOSATEIbHON
paboThl 00YUYAIOIIUXCS IO TUCIUIUIMHE
@oHJ] OLIEHOYHBIX CPEJICTB MO AUCHUILIINHE

6.1. IlepeueHb OIIECHOYHBIX CPE/ICTB

6.2. YpoBeHb OCBOCHUS KOMIMETEHIIMI U KPUTEPUMU OIICHUBAHUS
pe3yJbTaToB O0y4YEeHUS

6.3. BapraHThI OIICHOYHBIX CPE/ICTB

6.4. Meroaudeckue MaTepualbl, OMNPEACAIONINE MPOLCTYPHI
OIICHMBAHUSI 3HAHWI, YMEHHUH, HaBBIKOB, XapaKTEPU3YIOIINX ATaIlbl
dbopmMupoBaHUS] KOMIIETSHIINI
[lepeyeHb OCHOBHOMW, JOMOJHUTEIBHOW YYEOHOW JUTEpaTyphl H
y4eOHO-METOJIMYECKUX  U3JIaHUW, HEOOXOAMMBIX JUIsI  OCBOCHUSA
U CHUTUIAHBI

. Ilepeuenp mpodeccmoHanbHbIX 0a3  JaHHBIX, HHQPOPMAITMOHHBIX

CIIPABOYHBIX CHUCTEM M WH()OPMAIMOHHBIX PECYypCOB, HEOOXOIUMBIX IS
OCBOEHUS TUCIUILINHBI.

Metoauueckue ykazaHus 1Jisl 00y4aroluXxcs 0 OCBOCHUIO TUCIUTILINH
[Tepedyern mporpaMMHOTO 0OeCTIeUeHUs

MarepuanbHO-TexXHUYECKass 0a3za, He0OXoauMasi JIJisi OCYILECTBICHUS
00pa3oBaTeIbLHOTO TPOoIecca MO TUCITUTIITNHE

CpencTBa amanTtayy MpernoaBaHus JUCITUILINHBI K ITOTPEOHOCTSIM
00yJaroIMXCs JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37]0POBBS

[MTPUJIOXEHUA
[Tpunoxenue 1. AHHOTanMs paboyeit mporpaMmbl JUCHUTIIMHBI
[Tpunoxxenue 2. JIuct BHECEHUS U3MEHECHUM
[Tpunoxenue 3.DoOH]T OIIEHOYHBIX CPEACTB



PaGouyro mporpammy auctuminHbl «@uU3uKay pazpadoTal CTapIIvi Mpeno1aBaTeib
kadeaps! puznku U xumun - HoBukosa A.X.

1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs 10 JMCUHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMH Pe3yJbTaTaMM 0CBOCHHUS 00pa3oBaTeIbHOM
NPOrpamMMmBbl.

Kommerennmn

oOyyatomnierocs

HHCHHHHHHHK«DHBHK&»I

dopmupyembie B

pe3ynbTare

OnenuBaeMble PesynbpraTel ocBOEHUA OrneHOYHBIE CPEACTBA TEKYIEro KOHTPOJIS U
KOMIICTCHIIM KOMIICTCHIIM HpOMC)KyTO‘IHOfI aTTecranuu
(xon, HaUMEHOBaHME
OIIK-1. 3HaTh: OoCHOBHbIE | TeKyummii KOHTPOJIb:
C11ocoOHOCTBIO MOJIOXKEHUS, 3aKOHBI u | 1 cemecrp:
MIPEACTABIATh METOJbl €CTECTBEHHBIX HAYK 3amura 1abopaTopHBIX paboT mo Temam 1-3,
aJICKBaTHYIO A MaT€MaTUKHU >
COBPEMEHHOMY [IpakTudaeckne 3agaun o Temam 1-3, 5,6; _
YPORHIO spammii | YMeTh: IPUMEHSTh OCHOBHBIE KomnsrorepHoe TectupoBanue 1o temMam 1-7;
HAy4YHYIO KapTUHY IIOJIOKCHUA, 3aKOHBI 1 METO/IbL 2 cemectp:
MHpa Ha  OCHOBE | €CTECTBEHHBIX HAyK U 3ammuTa 1a6OpATOPHEIX PaGoT MO TeMaMm 8-
3HaHUA OCHOBHBIX | MaTEMaTHKH MPU PEIICHAN 10:
TOJIOXKEHHH, 3aKOHOB | mpodyecCHOHANBHBIX 33124 KommbrorepHoe TecTupoBaHHE MO TeMam 8-
u METOI0B 10;
€CTECTBCHHBIX HayK W | Biajgers: 6a30BbIMM 3HAHUAMH,
MaTEMAaTHKH. OCHOBHBIMHU 0J1X01aMu u | 3 cemecrp:
METOJ/IaMH ECTECTBEHHBIX Hayk H 3ammra 1abopaTopHbIX padoT mo temam 11-
MaTEMAaTUKN JJIsA PpeUICHUA 12 '
. | KommbrorepHoe TectupoBanue no remMam 11-
3a/ay poheCCUOHAIILHOM 13:
JIeSITENIBHOCTH
IIpoMe:xyTOUHAs1 aTTeCTALIUA:
1 cemecTp - 3auet
2 ceMmecTp:
Ox3ameH
3 cemecTp:
DK3aMeH
OIIK-2. 3HATh: ¢usuko- | Tekymmii KOHTPOJIb:
CnocoOHOCTBIO MaTEMaTUYECKUI anmapar, | 1 cemecrp:
BBISBJIATE €CTECTBEHHO | MPMMEHAEMBII JUI  pEIleHMs | 3aluTa JabopaTopHbIX pabot mo temam 1-3,
Hay4HYIO CYIIIHOCTh 3a1a4 npodeccuonansHoi | 9-7;
pO0JIEM,BO3HUKAIOIINX | fesTebHOCTH ITpakTuyeckue 3agauu no remam 1-3, 5,6;
B XOJ¢e yMeTb: KommproTepHoe TecTHpoOBaHue 1o TeMaMm 1-7;
npogeccHonabHON BBISIBJIATH €CTECTBEHHO
JEeSTENBHOCTH, HaYUHYIO CYIHOCTE TIPOGIEM, 2 cemecTp:
MPUBICKATh IS X | ponpnearoix B xo/e 3amura nabopatopHbIX paboT mo Temam 8-
pelieHus 10;

COOTBETCTBYIOITUMN

KommnbroTepHoe TecTHpoBaHHE MO TeMaM 8-

OCBOCHHA




(uzmko- npodeccHoHaTbHOM 10;

MaTeMaTHYECKUI eI TEIIPHOCTH, MPUBJIEKATh
arrapar ISt ux pemeHus 3 ceMecTp:
COOTBETCTBYIOIIHMT  (pU3HKO- | SAIIUTa 1abOPaTOpHBIX paboT mo Temam 11-
MaTeMaTH4eCcKHii anmnapar. 12;
Komnerotrepnoe TectupoBanue mo temam 11-
Baanern: 13;

(hU3MKO-MaTEMaTHICCKUM

ANMApaToM s pelleHHs IIpomexyTouHast aTTECTALMA:

1 cemecTtp - 3auer

3aaa4 nmpodeccruoHaIbHOU
2 cemecTp:
JeSTSIIbHOCTH
Ox3ameH
3 cemecTp:
DK3aMeH

2. MecTo IUCHMIUIMHBI B CTPYKTYpe OCHOBHOIi mnpodeccuoHaIbLHOM
o0pa3oBaTesibHON MPOrpaMMbl BbICILIET0 00PA30BAHUS.

HucuunnuHa «®Pu3uka» sBigercs o00s3aTenbHOM, BXOAUT B cocrtaB bioka 1
«Jlucrurnunel (Mogynn)» u oTHocuTcst K 6a3zoBoi yactu OITOII mo HampaBieHHIO
27.03.04- VYnpasnenue B TEXHUYECKUX cucTeMax
,HaTIPaBJICHHOCTH(MPO(UIIB)IpOrpaMMbl: -  YTpaBieHne U uHPOpMATHKA B
TexHn4ueckux cucremax- b1.5.06

Uzyuaercs Ha 1,2 kypcax, B 1,2,3 cemecTpax.

3. O0beM AUCHUILIMHBI B 32a4Y€THBIX €IUHUIAX € yYKAa3aHMEM KOJHYeCTBa
YacoB, BbIIEJECHHbIX HA KOHTAKTHYK padory o0y4yawmumxcs C
npenogaBarTejeM U HA CAMOCTOSITEJIbLHYI0 padoTy 00y4aronuxcs.

OO6mas Tpy10€eMKOCTh JUCHUIUIUHBI cOCTaBiAeT 11 3aueTHbIx equnull, 396 yacos.
KonTakTHas paboTta oOydaromuxcs ¢ MpernojaBaTesiem:

-Jexiuu — 53 yaca;

-MpaKTHYECKUE 3aHATUA — 18 Jacos;

-nabopatopHslie 3aHsATUs — 106 yacos,

-KCP — 10 4acos.

CamocTtositensHas pabota —137 dacos.

KonTtpons-72 yaca.

dopMa KOHTPOJIS IUCHMIUIMHBL: 3a4eT B 1 cemecTpe, sK3aMeH BO 2,3 ceMecTpax.

4. Conep:kaHue IMCUUILIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jesiam) ¢
yYKa3aHHeM OTBEeJEeHHOI0 HA HUX KOJMYEeCTBA AKAAeMUYeCKUX YACOB U
BU/I0B Y4eOHbIX 3aHATH.

4.1. CTpyKTypa ¥ TeMATHYECKUH MJIAH KOHTAKTHOM M CAMOCTOSITEIbHOI
patoThHI O AMCIHUTLIHHE.




Ounas ¢popma o0yueHust
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Pazgen |. Mexanuka. MoJsiekyasipHasi pusnka. TepmoaunaMmuka
1 Tewma 1. [Ipeamer usydenus Gpu3uku. MexaHHKa. 1 2 9 6 | 05 6
Kunemartuka.
2. Tema 2. Jlunamuka MaTepuanbHOi Touku. PaboTa. 1 4 12 | 05 6
Oneprusi. MoiHocTh. J{nHamMuka BpamaTeabHOTro 8
JBUKEHUS .
3. Tema 3. Mexanunueckue koneOanusi. BoaHsl. 1 2 2 10 | 05 6
4. Tema 4. HenHepiuaibHbIe CHCTEMBI OTCUETA. 1 2 - 105 7
CrnenuaibHasi TEOpUS OTHOCUTEIBHOCTH.. i
5. Tema 5. [IpeaMeT 1 METO b MOJICKYJIIPHON (DU3UKH. 1 4 4 105 8
OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOMN 2
teopun (MKT) nneansHoro rasa. fSIBnenus nepexoca.
6. Tema 6. OCHOBBI TEPMOJUHAMUKH. 1 2 4 2 1 10
TepMoanHaMHUYECKHE MPOLECCHI.
7. Tema 7. Peanbnbie rassl. JKuakoctu. TBepbie Tena. 1 2 - 2 0,5 7
Hroro 3a 1 cemecTp 18 18 36 | 4 50
Pazgen Il. DnexTpuyecTBO U MarHeTH3M
8. Tema 8. Dnekrpuueckue 3apsaabl. Pacuer 2 4 4 1 15
anekTpudeckoro nous. [lorenuunan. [TposoaHuku. -
JIMDIIEKTPUKHY.
9. Tema 9. DJIEKTPUYECKHH TOK. DJEKTpPUYECKas ICMb. | 2 6 20 | 1 13
Kiraccnueckas JJIEKTPOHHAS TEOPHS (K3T). )
DNEeKTpUYECKU TOK B JJIEKTPOJIUTAaX, ra3zax H
BAKyyME.
10. Tema 10. MareuTtHoe B3aUMOJACHCTBHE TOKOB. | 2 7 10 2 25
Maruutsbiii norok. 3akoH  buo-Casapa-Jlannaca.
Cuna Jlopenna. IlocTosHHOE MarHMTHOE TMOJE B
BEILIECTBE. DJIeKTpOMarHuTHas WHTYKITUS. i
DNEeKTPOMarHUTHHIE KOJICOAHMs ¥ BOJIHBI. Y paBHEHUS
Makcgemia.
Hroro 3a 2 cemectp 17 - 34 4 53
Paznexn l11. OnTuka. Atom. Slapo
1. Tema 11. 'eomerpuueckast ontuka. BomHoBas onrtuka. | 3 8 28 | 05 11
Nurepdepennus CBeTa. Hudpaxmus CBeTa.
Pacnpoctpanenue cBera B BemiectBe. [lomspuzanus i
cBera. KBaHTOBast mpupoaa U3nydeHusl.
12. Tema 12. Teopus atoma Bomopoza 1o bopy. Kanrosast | 3 6 8 |05 11
MexaHuka. Ou3nka aToMoB 1 MoJieKynl. KBanToBas -
CTaTUCTUKA
13. Tema 13. ®usuka TBepaOrO Tena. PU3UKa aTOMHOTO 3 4 - 1 12
snpa.@u3nKa 3JIeMEHTapHBIX YacTHLI. )
HToro 3a 3 cemectp 18 - 36 2 34
HToOro mo nucumIuIinHe 53 18 106 | 10 137




4.2.Coneprxanue TMCUUIINHBI

Tema KoaunuvectBo | Ucnosb3yemblit | @opmupyembie
4acoB METO/ KOMIIEeTeHIIH U
O4HOe
4r
1 cemecTp

Pa3znen |. Mexanuka. MoJieky/sipaas ¢pusuka. Tepmoannamuka

JucnuninHapHeii moayas 1.1.

Tema 1. Ilpeamer usydenusi puzuxu. Mexannka. Kunemaruka-104.

Jlexknusl.[Ipeamer nzyuenus ¢uzuku. MeToss
bu3HUeCKUX HCCIICIOBAHUN: OIIBITEHL,
HaOJII0ICHUS, TUIOTE3HI, TEOpUH,
sKkcriepuMeHThl. [loHsATHST W mpenacTaBieHUS
¢buzuku. Ousznueckue wmoaenu. Duzndeckue
BeJIMUMHBL. [IpuHIMIOBI U 3aKOHBI. PU3NYECKUE
teopun. Ou3uKa 1 ee CBA3b C APYITMMHU HayKaMHU.
®dusuka u BBIUKMCIIUTEIIbHAS TEXHHUKA.
Komnberorepubie SKCIIEPUMEHTBHI. OTalbl
pazButusi  usuku. EguHunbl  u3MepeHus
¢dusznveckux BenumunH. Cuctema enunani CH.

MexaHUKa. Mexannaeckoe JBUXCHUE.
Kunematuka. Cucrema orcuera. MarepuaibHas
Touka. Pammyc-Bekrop. Tpaekropusa, mytb H
IepEeMeEILCHUE. CkopocTb. Yckopenue.
PaBHOMEpHOE M paBHONEPEMEHHOE JBUKEHHE.
Kunnemaruka BpaIllaTeIbHOTO JBHIKCHHUS.
VYriaoBasgs CKOpOCTb U YIJIOBOE YCKOPEHHE.
YpaBHeHus PaBHOMEPHOI'O u
paBHOIIEpeMEHHOTO BpamieHus. CBs3b MEXKITY
JINHEMHBIMU U YTJIOBBIMU BEJITUYUHAMM.

2

JUCKYCCHS

OIIK-1
OIIK-2

JlabopaTopHoe 3aHsATHE Ne 1,2

((pr[MI)IG N KOCBCHHBIC  HU3MCPCHHA»

OIIK-1
OIIK-2

JlabopaTopnoe 3ansitue Ne 3. JlabopaTopHas
padora Ne4. «/I3yueHue 3aKOHOB KUHEMATUKHU U
TUHAMHUKU TPSIMOJIMHEWHOTO JIBUXKEHUS Ha
MamurHe ATBY1a»

OIlK-1
OIIK-2

IIpakTnyeckoe 3amsaTme Nel. Bsenenue.

Kunemaruka.

Tema 2. JlunaMmuka matepuajibHoi Touku. Padora. Jueprus. Momuocts. {lunamuka
0 IBMKEHUSI- 244.

BpPAIIATEIbHOT
Jlekuust 2. JluHamMuKa MaTepUaNbHON TOYKH.
Cuna. Macca. 3aKOHBI Hrrotona.

Nuepumansubie cuctembl oTcyeTa. [IpuHuumm
lanmunes. Bunel cun B npupoge. Cunibl B
MEXaHUKE: CHJIa BCEMUPHOTO TiaroreHus. Cuia
TskecTH U Bec Tena. Cuna ynpyroctu. Cuna
TPpEHUss MW CHJIa HOPMAJIbHOIO  JIABJICHUS.

2

Nmvnynsc  cunsl.  MMmnynsc  Tenma.  Mmmysse

Oecena

OIlK-1
OIIK-2




CUCTEMBl TeJl. 3aMKHyTas CHCTEMa. 3aKOH
COXPAHEHMsI UMITYJIbCA.

Pabora cummbl. Pabora kak KpUBOJIMHEHHBIN
unterpan. Kunernueckas osHeprus. CBssb
MpHUpalieHs] KHHETUYECKOM 3Hepruu ¢ paboToit
cwibl. MomHocts cunbsl.  CunoBoe 1moie.
[lorenumaneHass sHeprusa. KoHcepBaTuBHBIE U
HEKOHCEPBATHBHbIE CHJIBI. Pabora
KOHCEpPBATHUBHOM CHJIBI. 3aKOH COXpaHEHUs
ITOJIHOM MEXaHUYECKOHN YHEPTUU.

JlabopaTopHoe 3aHsITHE Ne 4, 5
JlabopaTtopnass paGora Ne3. «Ompexnenenue
MOMEHTA HMHEPIIMUA KPECTOBUHBI C TOMOIIBIO
MasiTHuKa O6epOeka»

OIIK-1
OIIK-2

JlaGopaTopnoe 3ansitue Ne 6. JlaGopaTopuas
padora Ne6. «M3yueHue  ympyroro u
HEYIPYToro coyJapeHus apoB»

OIIK-1
OIIK-2

JlabopaTopHoe 3ansaTue Ne 7. JlabopaTropHas
paGora Nel2. «Ompenenenune KodPQUIEHTA
TPEHUS KaueHUs C TTOMONIbI0 HAKIIOHHOM
TUTOCKOCTHY

OIIK-1
OIIK-2

JlabopaTopHoe 3aHATHE Ne 8, 9
JlabopaTtopnass pa6ora Nel(. «Ompenenenue
MOJYJISl YOPYTOCTH METOJIOM HU3ruda

JIUCKYCCHS

OIIK-1
OIIK-2

Jlekuust 3.IloctymarenbHoe M BpalaTenbHOE
JBH>KEHUE TBepaoro tena. Llentp macc. MomeHT
UHEpPUUH MaTepUaIbHOM TOYKH. MOMEHTHI
MHEpLUMU TeJl MPaBUIBHON T'€OMETPUUYECKON
¢dopmbl. Teopema IlITeiinepa u ee nMpuMEHEHHUE.
Kunernueckas DHEPTHUs BpalaTeIbHOTO
nBwkeHus. PaGora mpu BpameHur. MOMEHT
cwibl.  OCHOBHOE  ypaBHEHUE  JUHAMHKHU
BpAaIlaTeIbHOIO JBM)KEHUA. MOMEHT MMITyJIbCa.
3aKkOH  COXpaHEHMsI MOMEHTa  HMITyJbCa.
CBoboansble ocu. ['mpockor.

OIIK-1
OIIK-2

IIpakTuyeckoe 3ansaTHe Ne2,3 JlnHammka
MaTepualbHOU TOYKHU.

Pabora B ManeIx
rpymnmnax

OIlK-1
OIIK-2

IIpakTHyeckoe 3aHATHE Ne4.  Pabora.
OHeprus. MoUHOCTb.

OIIK-1
OIIK-2

IIpakTnyeckas paGora NeS. /Iunammuka
BpaIllaTEIbHOIO ABUKECHHUS.

OIIK-1
OIIK-2




Tema3. Mexanu4yeckue KoJ1e0aHUsA U BOJHBI-144.

Jlexus 4 Konebarenbnoe JIBUJKCHHE.
["apmoHuueckue KoJIeOaHusI. OCHOBHBIE
XapPaKTEPUCTUKU  KOJEOATENbHOrO  JIBUXKEHUS.
JludpdepennunanbHoe ypaBHEHHE TapMOHUYECKUX
KOJICOaHUH. I"'apmoHnueckuii OCLUJUIATOP.
[Ipy>)XUHHBIA, MaTeMaTHYeCKHuil U (HU3UICCKUI
MAasITHUKHU. Cnoxxenue OJIMHAKOBO
HanpaBlIeHHBIX KoJiebanui. ClokeHHe B3aWMHO
[EPIICHANKYIISIPHBIX KoJieOaHu M. OHeprus
K0J1e0aTeIbHOTrO JBUYKEHUS. 3aryxaromue
KOJIeOaHUsI. OcHOBHBIE XapaKTEPUCTUKU
3aTyXaroLuX KoJie0aHui. BoinyxneHHbIE
KoseOaHus. Pezonanc.

[IpononpHble M ToOINEpeuHble BOJHBL. BomHoBOE
ypaBHeHUE U ero pemenue. Ilnockas BoiHa.
Cdepuueckass BomHa. Jlyuu ©  BOJHOBBIC
noBepxHocTH. BonHoBoit BekTop. dDa3oBas
ckopocTb. I'pynmnoBas ckopoctb. KorepeHTHbie
BosHbl. MHTepdepenius BonH. CTosyne BOJHBI.
3BYKOBBIC BOJIHEI. Dddexr Jornepa.
WNudpa3Byk u ynpTpa3BykK. [I10THOCTH HEpPrUH.
Bexrop Ymoga.

2

OIIK-1

OIIK-2

JlabopaTopHoe 3ansitue Ne 10. JlabopaTrophas
paGora Ne2.  «OrmpeneneHue  yCKOPEHHS
CBOOO/IHOTO NaICHUSD

OIIK-1
OIIK-2

JlabopaTopHoe 3ansitue Ne 11. JIaGopaTropnas

padora NeS. «OmpeneneHue CKOpPOCTH ToOJIeTa

IMyJin ¢ IOMOIIBIO KPYTUIIBHOI'O
0aJUIMCTUYCCKOTO MasSTHUKA

OIlK-1
OIIK-2

JlaGopaTopHnoe 3ausaTue Ne 12. JlaGopaTopHas
pabora Ne 13

« HccaenoBanme CcOOCTBEHHBIX KOJI€OaHUI
CTPYHBI METOJZIOM PE30HAHCA

OIlK-1
OIIK-2

JlaGopaTopnoe 3ansTe Ne 13. JlaGopaTopHas
padora Ne 12

«M3mepenne xkoddduIMeHTa TpeHUsT KauyeHus ¢
ITOMOUIbIO0 HAKJIOHHOT'O MAasITHUKA

OIlK-1
OIIK-2

JlabopaTopHoe 3ansitue Ne 14. JlaGopaTopHas
padora Ne 7 «lM3yueHume 3aTyxaromnmx
KoJIeOanuil MasTHUKA MakcBeuia»

JIUCKYCCHS

OIlK-1
OIIK-2

IIpakTuyeckoe 3anaTHE Ne6.
Mexanunueckue KojaeOaHus U BOJIHBI.

OIIK-1
OIIK-2

Temad. Hennepunanbﬂble CHCTEMBI 0TCUYETA. Cl'IeIII/IaJ'ILHaﬂ TEeOpUs OTHOCHTEJIbHOCTH-2Y.

Jlekumsi 5 YpaBHEeHHE ABUKECHHS MAaTEPUATbHOMN
TOYKM B HEMHEPLUHUAIBHON CUCTEME OTCUETA.
Cunbl unepiuu. Ilpumepsl NpOSBICHUS CHII
WHEPLUHU MIPU NOCTYNATEILHOM U BpalllaTeIbHOM
newkenusx. Cwira Kopuomnmca. I{enTpoOexHas
cuna. BnusHue UEHTPOOEXXKHOW CHIIBI  Ha
BEJIMYMHY YCKOpPEHUSI CBOOOTHOTO MaJCHHS.
Masrtauk Pyko.

2

OIIK-1
OIIK-2




JucuMnauHapHbIi Moayas 1.2.

TemaS. IIpegmer n MeToAbI MOJIeKYIIPHOH Gu3nKH. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-

kuHeTu4eckoii Teopun (MKT) ngeanbHoro rasa. SiBinenus nepenoca-104.

Jekmus 6 CTaTuCTHYCCKHI 51 2
TEPMOJIMHAMUYCCKU METOIbI H3y4YeHUS
MaKpOCKOIMUYECKHUX SIBJICHUH. OCHOBHBIC
MOJIOYKEHUS MOJICKYJIIPHO-KUHETUYECKOU
teopun. Macca u pasmep Mmosekysnl. OCHOBHBIE
XapPaKTEPUCTUKHA BEIIECTB C TOYKH 3pPEHUS
MOJIEKYJIIPHO-KHUHETUUECKOU TEOPHH.
WNneanbupiii  ra3.  M3omporeccbl.  OnbITHBIE
ra3oBbl€ 3aKOHBI. YPaBHEHUE COCTOSHHS
HJIeaabLHOro rasa.

JAUCKYyCCHs

OIIK-1
OIIK-2

Jlekums 7. 3akoH MakcBeia 0 pacnpeesieHun 2
MOJIEKYJ1 HJI€ATbHOTO Ta3a IO CKOPOCTSAM
TeIioBoro JBukeHus. CpenHsisi KBajpaTHYHAas,
cpenusisi  apudmeruyeckas U HauboJee
BEPOATHAsI CKOPOCTH MOJIEKYI. MneanbHblid ra3 B
moie  cuwibl  TskecTH.  bapomerpuyeckas
dopmyna. Pacipenenenne boibimMana.

CpenHee 4MCIO CTOJKHOBEHUM U CpEIHSA
JUIMHA ~ CBOOOJHOro  mpobera  MOJIEKYIL.
OMIIMpUYECKUE YpaBHEHUs SIBJICHUM IepeHoca.
Huddysus. TemnmonpoBoaHocTs. BHyTrpeHHee
tperune. MKT siBneHuil nepenoca B razax. 3akoH
PaBHOMEPHOI'O pacIpelelICHHs JHEPTUH 110
CTEIEHSAM CBOOOIEI.

OIIK-1
OIIK-2

JlabopaTtopnoe  3ansatme Ne 15 16 4
JlabopaTopHnas padora Ne8. «OnpeneneHue
Kod(duUIlMeHTa TUHAMUYECKON BA3KOCTH

JAUCKYyCCHUs

OIIK-1
OIIK-2

IMpakTuyeckoe 3ansatue Ne7. MonekynsapHO- 2
KHMHETHYECKasi TEOpUS UJIeaTbHOTO rasa.

PaGoTa B MaJIbIX
rpymmax

OIlK-1
OIIK-2

Tema6. OcHoBBI TepMOAMHAMHUKH. TepMoanHaMHYecKHe Npouecchi-84.

Jleknus 8

[lepBbIil 3aKOH TepMOAMHAMUKH. BHyTpeHHsA
SHEprus TepMOJAMHAMHUECKOW cuctembl. Pabota
raza Npu HU3MEHeHHu ero obbema. Ilepsoe
HA4yaJl0 TEPMOAUHAMHUKU. BHyTpeHHss sHeprus
U TEIIOEMKOCTh HJEAIbHOTO Ta3a. YpaBHEHHE
Maiiepa.

[IpumeneHue nepBoro Hayajia TEPMOJAUMHAMUKH K
u3onpoueccaM.  AnuabaThyeckuii  Iporecc.
Vpasnenue Ilyaccona. [lonmurponssiii mpouecc.
YpaBHEHHE TONIUTPOIBI.

Kpyrosele mnponeccsl. TerioBble ABUTATENN U
XO0JIOUIbHbIE ycTaHOBKH. Tepmuueckuit KIIJ
kpyrosoro npouecca. KIIJI nwukina Kapro
Mukpo- u MakpococTosiHUs. CTaTUCTHYECKUM
BEC. DHTPONUSA U €€ CTAaTUCTUUYECKOE
TOJKOBaHHE. Bropoe Hauano TepMoIuHaMUKU

OIlK-1
OIIK-2

JlabopaTopHoe 3ansaTtue Ne 17. JlaGopaTopHas 2
padora Ne9. «Omnpexnenenue OTHOILICHUS
yIEIbHBIX TEIJIOEMKOCTEH Ta30B  METOJIOM
Knemana-/lezopmay




IIpakTuyeckoe 3anaTue Ne8.  OcCHOBBI
TEPMOJUHAMUKHU.

OIIK-1
OIIK-2

IIpakTuyeckoe 3ansitue Ne9. Kpyroseie
MIPOLIECCHI

2

OIIK-1
OIIK-2

Tema7. PeanbHble ra3ol. ZKuakocru. TBepabie Tesna-4y.

Jlekuust 9. PeanbHble ra3el. YpaBHeHue Ban-
nep-Baainbca. TeopeTnueckue u
SKCIIEPUMEHTAJIbHBIE ~ HM30TEPMBl  PEATBHBIX
razoB. Kpurnueckoe cocrosHue. BHyTpeHH:A
sHeprus peajgbHOro rasza. Oddexr Jxoyns-
Tomcona. CoxnkeHHe ra3os.

Crpoenue u CBOICTBa KHUJKOCTEH.
IloBepxHOCTHOE HaTsbkeHWe. JlaBieHuMe 1O
UCKPUBJICHHOM  TOBEPXHOCTbIO  JKUJKOCTH.
CmauuBaHue. Kanumnsipueie SIBJICHUSL.
YpaBHEHHE HEPa3pbIBHOCTH CTPYU. YPaBHEHHUE
bepnymm. @opmyna Crokca.

OCOOEHHOCTH  KPHUCTAJUTMYECKOTO  COCTOSHUS.
®u3nuecKre THUIIbI KPUCTAUIOB. TemioeMKoCTh
TBepabIX Ten. Mcemapenue wu  cyOnumarusi.
[1naBneHue u KpucTain3aus.

Amvopdubie Tema. [lomsitue o  (a3oBbIX
MpEBpallCHUSIX M JAMarpaMMe  COCTOSIHUS
BEILIECTBA.

2

OIIK-1
OIIK-2

JlaGopaTopHnoe 3ausaTue Ne 18. JlaGopaTopHas
paGora Ne 14 V3mepenue koadpdunneHta
MTOBEPXHOCTHOT'O HATSKEHHSI KHUJIKOCTH»

JIACKYCCHS

OIlK-1
OIIK-2

2 cemecTp

Paznen |l DiaekTpuyecTBO U MAarHeTU3M

JucuMnauHapHbIi Mmoayas 2. 1.

Tema8. 3J1eKTpuqec1me 3apHAabl. Pacuer AJIEKTPUIECCKOI0 IMOJIst. IToTenuua.

IIpoBoanuku./{usnekTpuxku-8u4.

Jleknmsal. Crpoenune aroma. JlBa pona
AJIeKTpUYeCcTBa. DJIeMEHTapHbI 3apsa. VoHBI.
OnexTpuszanus Tesl. 3aKOH COXPAHEHUs 3apsaja.
JuckpetrHocTs 3apsia. 3akoH Kynona. 3akoH
Kynona B  cpeme. Cucmema  CI'CO.
DnekTpocTaTuueckoe rmose. HampskeHHOCTh
nons E. Tlone Toueunoro 3apsga. I'paduueckoe
nzobpaxenue nojei. [IpuHIMn cyneprnozunuu
JUI HaNpsSKEHHOCTU. OJIEKTPUYECKUM AMIIOINb.
DJIeKTpUYECKU MOMEHT nunoJid. [lone numoss.
BekTop ANEKTPOCTATUYECKOU UHIYKIUH
(anextpuueckoe cmemienue) D. ITorok nunuii E
u D. Teopema Octporpaackoro-I'aycca.
[Tpumenenne teopemsl Octporpaackoro-I'aycca
IUIS pacdeTa Mojed NPOTSKEHHBIX 3apsKEHHBIX
Tes. PabGoTta cuil 351eKTpOCTaTH4eCKOro MoJjst 1Mo
nepemenieHuio 3apsaa. Hupkymnsauus sekropa E.

2

OIIK-1
OIIK-2




IloTeHuHManbHBIN XapakTep
NEKTPOCTATUYECKOTO OJIS. Pasnoctp
NOTeHIMaIoB MU noreHuuan. [loTeHnuan noss
TOYEYHOro 3apsana. IIpuHnun cynepno3unuu 1
MIOTEHIMAA. OKBUNOTEHIUAJIbHBIE
noBepxHocTu.  CBsI3p  HANPSDKEHHOCTH U
[OTEHLIMAaa 3JIEKTpUYECKOro mnousd. I'paaueHt
noreHuuana. Pacder nmoreHnmana HEKOTOPBIX
IIPOCTEUIINX TOJICH.

JlabopaTopHnoe 3ansaTue Ne 1,2 JlaGopaTtopHas 4 AHCKYCCHS OIIK-1
padora Nel. «3yueHue 3JEKTPOCTATHUECKOIO OIIK-2
HOJIS »

Jlekumsa2. IIpoBogHMKM B IOCTOSSHHOM 2 Oecena OIIK-1
JIEKTPUUYECKOM  TIOJIE. WnpyuupoBaHHble OIIK-2
3apsizbl. Pacnpenenenue 3apsi0B B

M30JIMPOBAHHOM TMPOBOJHUKE. JIEKTpUUECKas
€MKOCTb MPOBOJIHUKA. Y €IMHEHHBIA TPOBOJIHUK.
Konpaencaropsl. CoenrHeHHE KOHJIEHCATOPOB B

6arapero. DIEeKTPOEMKOCTb TUTOCKOTO,
cdepuyeckoro, UTHHIPUYECKOTO
KOH/ICHCAaTOPOB. DHeprus 3apsHKESHHOTO

IIpOBOAHHKA. SHGPFHH U IINIOTHOCTb OHEPIUHU
QJICKTPHUYCCKOTI'O ITOJIA.

CBoOoaHBIE M CBsi3aHHBIE 3apsabl. Jumonb B
aneKkTpudyeckoM noge. [lonsspHele 1 HEnosIpHbIE
MoJIeKyJIbl. Tunsl quanekTpukoB. Ilomspusanus
OUDJIEKTPUKOB.  Bekrtop  monsgpusauum P
[ToBepXHOCTHAs IUIOTHOCTH CBSI3aHHBIX 3apsAJI0B
u ee cBa3b c P. Ilmockuili KoHJeHcaTop C
JTUDIIEKTPUKOM. Jmanektpruyeckas
IIPOHULIAEMOCTD CpeaBbl. DnexTpuyeckoe
cmemnienue. Teopema Octporpaackoro-I'aycca
IUIS DJIEKTPOCTATHYECKOTO TOJIS B TUDJIEKTPHUKE.
I'panuyHbIE yCIOBUS HA TPaHUIIE ABYX
TUBJIEKTPUKOB. [1be3021€KTPUUECTBO.
[InposnekTpuuecTBO

Tema9. JnexkTpuuyeckuii TOK. JiaekTpudeckas uenb. Kiiaccuueckas snekrponnas reopusi (K9T).

DVIEKTPUYECKHI TOK B JJICKTPOJIMTAX, ra3ax H BaKyyme-264.

Jlexkuus 3.

Tok mHpOBOAMMOCTM M KOHBEKTHUBHBI TOK.
VYcnoBus cymectBoBaHus Toka. Cuia Toka u
IUIOTHOCTH ToKa. ITocTosiHHBINM TOK. 3akoH Oma
JUIE  OJHOPOAHOTO  ydyacTka  Lemd B
muddepeHIManbHON 1 MHTerpaibHON (popmax..
DJleKTpuyeckoe conpoTusiieHne. CoeanHEeHne
NPOBOJHUKOB. PaboTa M MOIIHOCTH TOKa. 3aKOH
Jlxoyms-Jlenma B nuddepeHmanpbHOM U
HMHTErpaIbHOU dopmax.Mcrounuk
NEKTPUYECKOTO TOKA. DJIEKTPOJBIKYIIAsl CHJIA
(BAC) ncrouHuka. 3aMKHYTas 3JEKTpUYECKAs
uenb. 3akoH OMa [11 HEOJHOPOJHOTO y4dacTKa
LeNd U Ui 3aMKHYTOM Lenu. Pa3BerBi€HHbIE

2

Oecenma

OIIK-1
OIIK-2




nenu. 3akoHbl Kupxropa u HX NpUMEHEHHE.
IlomHas w® moOne3Has MOIIHOCTH B  LENHU
11ocTostHHOTO ToKa. KII/[ ncTtouHuK MHTErpanbHOU
dhopmax. Hcrounnk

NEKTPUYECKOTO0 TOKA. OJEKTPOABIIKYILAs CHUJIA
(BAC) wucrounwka. 3aMKHyTas OJJICKTpHYECKas
nenb. 3akoH Oma i1 HEOAHOPOJHOTO Yy4acTKa
nenu M J0d 3aMKHYTOM Ienu. Pa3BeTBiéHHBIE
nenu. 3akoHbl Kupxropa u HX mNpUMEHEHHE.
IlosHas ¥ mone3Has MOIHOCTH B LIENU
roctossHHOro Toka. K11/ ncrounuk

JlabopaTopHoe 3ansitTue Ne 3, 4. JlaGopaTopHasn
padora Ne2. «OmpeneneHue 3JIEKTPUUECKON
€MKOCTH KOHJIeHCcaTopa c HOMOILBIO
0aJUTMCTHYECKOTO TaJIbBAHOMETPAY

OIIK-1
OIIK-2

JlabopaTtopHoe 3aHsATHE Ne§, 6.
Jlabopatopnass pabora Ned. «'paagynpoBka
BarTMeTpa.  M3mepeHume  cOnpOTHBIEHHH ¢
MIOMOILIbIO BOJIBTMETPA U aMIIEpMETPay

OIIK-1
OIIK-2

JlaGopaTopHoe 3ansitue Ne 7, 8. JlabopaTopHast
padora NeS. «M3yueHne3aBUCUMOCTA MOITHOCTH
u KIIJI ncrounuka

TOKa OT COTPOTHUBIICHUS HATPY3KM»

JAUCKYyCCHUs

OIIK-1
OIIK-2

JlabopaTtopHoe 3aHATHE Ne 9, 10.
JlabopaTtopnasi pabGora Ne6. «OrmpeneneHue
COTPOTUBIIEHUH MIPOBOAHUKOB METOJIOM
MOCTHKOBOW CXEMBI»

OIIK-1
OIIK-2

JlabopaTopnoe 3ansitue Ne 11 JlabopaTopnas
paGora Ne8. «l3Mepenne AIEKTPOABMKYILEN
CHJIBI METOI0M KOMITEHCALIUN

OIIK-1
OIIK-2

Jlexkuus 4, OnbITHEIE JI0Ka3aTeJIbCTBA
3JIEKTPOHHOW MPOBOJUMOCTH METAI0B. OCHOBBI
KOT mnpoBogumoctn metawioB. 3akoHbl Owma,
Jlxoyns-Jlenna, Bunemana-®Opanna B KOT.
Yenexu u  Hemoctatkn KOT. Dnektpuueckue
SBJICHUSI B KOHTaKkTax. PaboTa BBIXO/a 3IEKTPOHA
n3 Mmetaima. KoHTakTHas pa3HOCTh MOTEHIIMAIIOB.
3aKOHBI BonbThI.

TepmoanekTpuueckue siBICHUS: dPPEKTHI
3eebeka, [lenpThe, ToMcona

OIlK-1
OIIK-2

JlaGopaTopHnoe 3anusiTue Ne 12. JlaGopaTopHas
padora 11. «M3yuenue r¢pdexra 3ecdOexar»

JAUCKYyCCHs

OIlK-1
OIIK-2

Jlekumst 5. 3akonsl Papages s DJIEKTPOJIH3A.
Bropuunsie peakiumn Ha AIIEKTPO/AX.
[TonBMKHOCTH HMOHOB M DJIEKTPOIPOBOJHOCTH
pacTBOpPOB. ["anpBaHnYECKHE JJIEMEHTHI.
AKKYMYJIATOPHI. HecamocrositenbHas u
CaMOCTOSITENIbHAS IIPOBOJAMMOCTD ra3os.
Tneromuii, HMCKPOBOM M KOPOHHBIA Ppa3psbl.
Onextpuueckas ayra. Ilmasma. IlnazMeHHbIe

TEJICBU3UOHHBIE DJKpaHbl W Juciied. Tok B

BaKyyMe. ABTORJIEKTPOHHAsI U B3pbIBHAsI

OIIK -2
OIIK-1




JMCUMIIMHAPHBIA MOYJb 2.2

Temal(. MarunTHOe B3aumoeiictBue TokoB. MarnutHblii notok. 3akon buo-Casapa-Jlannaca.
Cuna Jlopenna. [locTossHHOE MATHUTHOE 110J1€ B BellleCTBE. JJIeKTPOMATHUTHASI MHAYKIIUS.
DJIeKTPOMArHUTHbIE KOJIeOaHUS U BOJIHbI. YpaBHeHuss MakcBesia-174.

Jleknus6. 3akon Awmmnepa. Cucmema CI'CM. 2 becena OIIK-1
Cés3b Mmedicoy eOuHuYamu moKa U HANPANCeHUs: OIIK-2
6 cucmemax CI'CM u CI'co.
Dnexmpoounamuyeckas NOCMOSHHASL.

MaruautHOE noJie. MHAyKIuss MarHUTHOTO TOJISt
B. MarnuTtHas mnoctosHHas. 3akoH Amrmepa B
cpene. MaruutHO€E rnoJjue B cpene.
HanpspkeHHOCT  MarHUTHOTO — TMOJIS H.
BuxpeBoii  XapakTep  MarHMTHOIO  ITOJIA.
MarnuTHbIi notok. ['paduueckoe n3odpakeHue
MarHuTHOTO noJis.. Teopema OcTporpaackoro —
l'aycca nma wMarHutHoro mosd. /Jlencrsue
MarHuTHOTO TIOJIsl Ha MPOBOAHUK ¢ TOKOoM. Cuia
Amnepa. PamMka ¢ TOKOM B MarHUTHOM
nojie. MarHuTHEIA MOMEHT. MardauTHBIN JUIIOJb.
3akoH  buo-Capapa-Jlarulaca W npuHLMI
Cymnepro3unuu. PacyeT WHIYKIIMM MarHUTHOTO
MOJIsl TPSIMOJIMHEWHOTO IMPOBOJHUKA C TOKOM.
[Tone pssMoro u KpyroBoro TokoB. Pacuem nons
Ha ocu conenouoa. Uupkynsuus BekTopa B.
3aKkOH TOJIHOTO TOKa B Bakyyme. Pacuer moss
TOpouja. Cuna  Jlopenna.  Yckoputenu
3apsUKEHHBIX  4YacTUl.  Macc-CeKTpoMeTp.
Oddexr Xomra.Pabora nepemenieHus
MIPOBOJIHMKA C TOKOM B MAarHUTHOM TIOJIE.

JlabopaTopnoe 3ansaiTue Ne 13. JlabopaTopuas 2 AUCKyCCHst OIlK-1
padora Ne7. «OmpeneneHue TrOpHU30OHTAIBHON OIIK-2
COCTABJISOLIEH MarHUTHOTO TIOJISI 3EMJITH

JlabopaTopHnoe 3ansaTue Ne 14. JlaGopaTtopHas 2 OIlK-1
padora Ne9. «OrmnpeneneHue yaeapHOTO 3apsjia OIIK-2
AJIEKTPOHA METOJIOM MarHeTpOHa»

Jlekuus 7. ['urote3a Ammepa. MosekyspHbIe 2 OIlK-1
TOKM. MarHuTHble MOMEHTBI 3JEKTPOHOB H OIIK-2

atomoB. BexkTop Hamaramuenuss PmMarauTtHas
BOCIIPUMMYHUBOCTh U OTHOCHUTEJIbHAS MarHUTHAas
npoHuIaeMoctb. Kiaccudukammss MarHeTHKOB.

JlnaMarHeTHuKH. [TapamarueTuku. 3akoH

MOJTHOTO TOKA JIII MAarHUTHOTO TIOJIST B

BEILIECTBE. deppOMarHeTHKH. IIpupona

(dbeppoMarneTusma.

Jlekums 8 . 3akon Papazaes u npaswio JleHna. 2 OIIK-1
DJ1C WHTYKITAH. CamouHIyKITHS. OJIC OI1IK-2
CaMOMHAYKITUH. NHIyKTUBHOCTb.

NuaykTuBHOCTH cojieHOWAa. TOKM 3aMbIKaHUS U
pa3MblkaHUU. MarHutHass  SHEpPrusi  TOKa.
DHeprusi MarHuTHOro nosst. [I1oTHoCTh 3HEpTUn
MarHuTHOro noisid. Toku Pyko. MHAYKTUBHOCTB
KOaKcHaJgbHOro Kabens. BzauMmuas nnaykuus.




JlabopaTopHoe 3ansatue Ne 15. JlaGopatopHas 2
padora Nel2. «Onpenenenne MHIYKTUBHOCTH
KaTYIIKN

OIIK-1
OIIK-2

Jlekmusi 9. T'apMonmyeckue  KoseOaHHS. 1
Konebarenbupiit koHTYp. ®opmyma Tomcona.
DHeprus K0J1e0aTeIbHOTrO KOHTYypa.
3aryxamolue 3JEeKTPOMAarHUTHBIE KOJEOAHMS.
Jlo6poTHOCTH KOHTYpa. By aeHnbie
AJIEKTPOMAarHuTHele  KojebaHus.  Pe3onaHc.
DJEeKTPOMarHUTHHIE BOJHBI U HMX CBOWCTBA.
DHeprusi 3JEKTPOMArHUTHBIX BOJH. BekTop
VYwmoBa-IloiiHTuHTA. N3nyuenne
ANEKTPOMArHUTHBIX BOJIH. Oo6mas
XxapakTtepuctuka Teopuu Makcpemna. IlepBoe
ypaBHeHne Makcsemia. Tok cMemenus. Bropoe
ypaBHeHue MakcBemta. Tpetbe U 4YeTBEpTOE
ypaBHeHuss MakcBemna.  IlomHas  cucrema
ypaBHeHUN MakcBeia AJi IeKTPOMarHUTHOTO
OIS

OIIK-1
OIIK-2

JlabopaTtopnoe 3amsaTme Ne 16, 17 4
«JlaGopaTopHas padora

Ne 10.«M3mMepeHre MarHUTHOW WHAYKIIUU C
MTOMOIIBIO0 AHAIUTUYECKUX BECOB)

OIIK-1
OIIK-2

Cemectp 3

Pa3nen I11. OnTuxa. Atom. Slapo

JucuunauHapHsii moayas 3. 1.

Temall. I'eomerpuyeckasi onTuka. BostnoBas ontuka. UHTeppepennus ceera. luppaxuus
ceera. Pacnpocrpanenue ceera B Bemecrse. Ilouasipuzanus ceera. KBanrosas npupoaa

H3J1y4eHus-364.

Jleknusil. I'eomerpuueckas onruka. Passurue 2 Oecerta OIlK-1
B3IJIAJIOB Ha TIPpUPOAY cBeTa. OCHOBHBIE 3aKOHBI OIIK-2
ONTUKU: OTPaXXEHHE M IpeJIOMJIEHHE CBEeTa M

MIOJIHOTO OTpaKEHHUS. Tonkue JIMH3HL.

Ontuyeckoe  H300pakeHHE  NPEAMETOB  C

nomotpto JuH3. Poromerpus. OCHOBHBIE

(dboToMeTpuUYECKre BEIUYUHBI U UX €AHHUIIBL.

JlabopaTopnoe 3ansaTne Ne 1. «Omnpenenenue 2 OIlK-1
nokaszaTensi  MpeJoOMJIeHHS TMpd  [TOMOIIU OIIK-2
MHUKPOCKOTIa»

JladbopaTopHoe 3ansaTue Ne 2. «OmpeneneHue 2 JMCKYCCHS OIIK-1
(OKYCHOTO  pacCTOSIHHSI ~ cOOMparomern  u OIIK-2
paccenBaroIIE JTUH3

JlabopaTtopHoe 3aHsATHE Ne 3, 4 4 OIlK-1
JlaGoparopnas paGora Ne3d. «l3yuenue OIIK-2
3aKOHOB OCBEILICHHOCTH»

Jlekuus 2. KorepenTHoCTh u 2 OIlK-1
MOHOXPOMaTH4YHOCTh CBETOBBIX BOJIH. OIIK-2
OnrTnueckas Pa3HOCTh Xoza. VYcnoBue

MAaKCUMyYMOB W MHHUMYMOB IIpU MOJOXCHUUN
KOTCPCHTHBIX BOJIH. Pacuer




UHTEPPEPEHIIMOHHON  KapTUHBI  OT  JABYX
UCTOYHUKOB.  WHTepdepeHIMsT B  TOHKHUX
wieHkax. [Ipaktuyeckoe npumMeHEHHE

untepdepenuu csera. [lpunnun ronorpadun.

JlabopaTtopHoe 3aHsATHE Ne 5, 6.
JlaGoparopHasi padora Ne4.

«M3ydyenue uHTEp(PEpPEHLINN CBETA C TIOMOIIBIO
ounpuszmbsl Openens»

OIIK-1
OIIK-2

Jlekuma3d.  IlpuHuun I'tolirenca-@penens.
Meton 30 @peHens W OPSAMOJUHENHOE
pacIpocTpaHEHHE CBETa B BOJIHOBOM OIITHKE.
Judpakiaus Ha KPYyrJioM OTBEPCTHH U JIUCKE.
Hudpakius B mapajuleNbHBIX JIydaX Ha OJHOU
menu. Judpakunonnas pemerka. [Judpaxuus
Ha IIPOCTpaHCTBEHHOW pemerke. Dopmyia
Bynbda-bperros. Pazpemaromias crnocodHOCTh
T(QPaKIMOHHONW pemeTKd. PacrpocTpaHenue
CBeTa BewlecTBe. B3aumonelicTBue cBeTa C
BemectBoM. Ilornomenne cBera. PaccesHue
ceera. Jlucmepcus  cera.  Kiaccuueckas
JJIEKTPOHHAS TEOPHs AUCIIEPCHU CBETA.
W3nyuenue BaBunosa-YepeHkoBa.

OIIK-1
OIIK-2

JlabopaTtopHoe 3aHATHE Ne 7, 8.
JlabopaTtopHass paGora NeS. «Ompexnenenue
JUIMHBI ~ CBETOBOM  BOJIHBI ~ C  TIOMOIIBIO
TUGPAKIIMOHHOMN peIeTKI»

JIUCKYCCHS

OIIK-1
OIIK-2

JlabopaTopHoe 3aHsATHE Ne 9,10
JlabopaTopHasi paGora Ne§.

«dudpaxnus OpeHenst Ha KPyrioM OTBEPCTHUHU.
Hudpaxius OpayHrodepa Ha menn».

OIlK-1
OIIK-2

Jleknus4. ITlonmspuzamus cBeta. EcTecTBeHHBINM
U TOJSPU30BaHHBIA CBET. 3akoH Maioca.
[Tongpuzanus npu OTpaXeHUH U MPEIOMIICHUU.
3akoH bprocrepa. [IBoiHOE JydenpesloMIICHHUE.
[Ipusma  Hukonsa.  Bpamenue  mockoctu
nosisspu3anuu. KBaHToBas mpupoja u3mydeHUs.
TennoBoe w3nmydenune. 3akoHbl Kupxroda.
AolcomotHo dyepHoe Teno (A.U.T.). 3akoHs
m3nyuenuss AUT. Pacnpenenenue sHepruu B
cnektpe AUT. ®opmyna Penes-/lxunca.
KBantoBass rumnore3a. @Popmyna [lianka.
KBantoBas ontuka. SBrnenue ¢otorddekra.
3aKoHbI BHEIITHETO dbotorddexra.
HecocTosTenbHOCTh  KJIACCHYECKOH  TEOPHH.
VpaBHenue OuHiTeitHa. DoTOHBI. Macca u
umnynbc ¢orona. JlaBneHnue cBeta. OnbIT
Jle6enera. Dddexr Komnrona. EnunctBo
KOPIYCKYJISIPHBIX ¥ BOJJTHOBBIX CBOMCTB CBETA.

OIlK-1
OIIK-2

JlabopaTopHnoe 3ansaTue Ne 11. JIaGopaTopHas
padora Ne6. «3yueHue sBIEHUS MOJSAPU3ALUU
ceera. [IpoBepka 3akona Maintocay

OIIK-1
OIIK-2




JlabopaTopHoe 3ansaTue Ne 12. JlaGopaTopHas 2 OIIK-1

padora Ne7. «OmpeneneHne  yIAEIbHOIO OIIK-2
BpallleHUsT  TUIOCKOCTH  TOJSApH3alMu U

KOHLEHTpAaLUU pacTtBopa caxapa

MIOJIIPUMETPOM

JlabopaTopHoe 3ansitue Ne 13. JlabopaTopuasi 2 OIIK-1
padora Ne9. «Omnpenenenve MOCTOSIHHON OIIK-2
Credana-bonpiimanay»

JlaGoparopnoe 3ansitue Ne 14. JlabopaTopHasn 2 AUCKyCCHUst OIIK-1
padora Ne10. «3yuenue CBOMCTB OIIK-2
(OTORIEMEHTOB C BHEUNIHUM U BHYTPEHHUM

dotorpdhexTom»

JucuuninHapHeli Mmoayab 3. 2.

Temal2. Teopusi atoma Bogopoaa no bopy. KpanroBas mexannka. @®u3nka aToMOB H MOJICKY.I.
KBanToBas cratuctuka-14y.

Jlekuuss 5. OtkpoiTHe 3jekTpoHa. CTpoeHue 2 JIACKYCCUS OIIK-1
atoma. Monenu atoma Tomcona u Pesepdopna. OIIK-2
3aKOHOMEPHOCTH B aTOMHBIX  CIEKTpax.
[locrynater bopa. Oneir ®panka u I'epua.
Cnexktp atoma Bomopona no bopy. dopmyna
banemepa-Punbepra. OO0vbsicHeHne
BO3HUKHOBEHHUSI JINHEUUYATBIX CIEKTPOB. Y CIIEXU
Y HeloCcTaTku Teopuu bopa.

JlabopaTopHoe 3aHsATHE Ne 15,16 4 OIlK-1
JlabopaTopnasi padora Nell. IlpusmeHHbIH OIIK-2
MOHOXpoMaTop. M3ydeHne aTOMHBIX CIIEKTPOB.
Onpenenenue noctossHHOU Punbepray

Jleknms 6. KopnyckynsipHO-BOJHOBOH Tyaau3M 2 JIUCKYCCHUS OIIK-1
B mukpomupe. Dopmyna nge  bpoitns. OIIK-2
OKCIIEpUMEHTAIBHOE MOATBEP)KICHUE THUIIOTE3bI
ne bpounsa. IlpuHuMn  HeONpeneTeHHOCTH
I'eiizen6epra. BonnoBast ¢ynkuus u ee
CTaTUCTUYECKUN CMBbICI. KBaHTOBBIE ypaBHEHMS
JBUKCHMUSL. Bpemennoe ypaBHEHUE
[Ipenunrepa. VYpaBuenue Ilpeaunrepa s
CTallMOHAPHBIX COCTOSTHUI. JBuxenue
CcBOOOMHON 4YacTHIBl. 3ajadya O YacTHUIE B
OJTHOMEPHOM NPSAMOYTOJbHOW NOTEHUMAJIBHOU
ame OeckoHeuHOM ruyOuHbl. IlpoxoxneHue
YacTUIBl CKBO3b MOTEHIHAJIbHBIA  Oapbep.
TyHHENbHBIN ¢ dexr. JInnennsbIi
FapMOHMYECKUH  OCLWJIATOP B  KBAHTOBOM
MexaHuke. Pu3nka aTOMOB U MOJIEKYIL.

3amaua 00 arome Bomopona. KsaHTOBBIE
yucina. Marnetusm  Mukpodactuil.  OmnbIT
[lIteppa wu T'epmaxa. CnouH  BIEKTPOHA.
CnuHoBoe kBaHTOBOE uucio. Ilpunnun Ilaymnm.
Pacnipenenenne 9neKTpOHOB B aroMe IO
COCTOSIHUSIM. [Tepuoanueckast cucremMa
3jeMeHTOB  Menpeneena. MonekynspHbie




cnektpbl. PenrrenoBckue cnektpel  (P.C).
CmomHod  um xapakrepuctuueckuit  P.C.
®opmyna Moznu. ClioHTaHHOE U BBIHYXJICHHOE
n3nydyeHus. ONTUYECKUI KBAHTOBBIA T€HEPATOP

(;1azep).

JlabopaTtopnoe  3anmsatme Ne 17, 18 4 JUCKYCCHS OIIK-1
JlabopaTopHas padora Nel3 OIIK-2
«Aundpaxus >71eKTPOHOB

Jlekuusa7. KBaHTOBBIE cTatucTuku  bo3se- 2 OIlK-1
Oinmreiina u  ®epmu-/upaka. KBanTOBas OIIK-2

TCOPHA CBO6OI[HBIX 9JICKTPOHOB B MCTAJJIC

Temal3. ®u3zuka TBEPAOro T€J1a. du3uka aTOMHOI0 sapa. duszuka IJIEMECHTAPHBLIX ‘laCTHII-4‘{..

Jleknus8. DnekTpoHbl B KpUCTaUIaX. 30HHAA 2 OIIK-1
Teopusl TBepAbIX Teil. [leneHue TBepAbIX TeN Ha OIIK-2
METaJUIbl, AUDJIEKTPUKU U TOJYIPOBOJHUKH TIO
30HHOUN TEOPUH

Jlekuust 9 . AtomHoe sipo. OOmMe cBeneHus o 2 OIlK-1
siApax. W3oTonsrl. EcrecTBennasn OIIK-2
paanoakTUBHOCTG. [IpaBuiia cMemeHus mpu o- u
B- pacmamax. 3akoH pagUOAKTHBHOIO pacraja.
MeTotbt perucTpanuu MHUKPOYACTHII.
BzaumopeiicTBue HYKIOHOB U TOHSTHE O
SIepHbIX cmiaxX. JlepekT Maccel W dHEPruH
CBS3M sipa. SlgepHble peakuuu. 3aKOHBI
COXpaHEHUs B SJECPHBIX peakuusax. SAnepHbii
peaktop. llemnas peakmus. Peakmus cuHTe3a
(TepMosimepHasi  peakiusi). OHEpPrus  3BE3/I.
dwusuka AIIEMEHTaPHBIX YaCTHIL.
Knaccudukanms AIIEMEHTaPHBIX YaCTHII.
CoBpemenHas (Qu3uyeckas KapTHHA MHpa:
vepapxust  CTPYKTYp  MaTepuu,  HBOJIOIUS
Bcenennoii, ¢pusnueckas kapTuHa MUpPa Kak
¢dbunocodckas kareropus

5. llepeyenb yuyeOHO-METOAMYECKOT0 oOOeclevYeHUs /I CAMOCTOSITEIbHOM
padoThI 00Y4AKIIMXCS M0 TUCHMUILIIMHE.

CamocTosiTenpbHasi ~ paboTa  OOyYarOIIMXCS  BBITIOMHSETCS 1O  3a/IaHUIO
npernogaBarensi, 0e3 ero HeMoCPEeICTBEHHOTO ydacTUsi W HampaBieHa Ha
CaMOCTOSTEIILHOE U3YYCHHE OTACIIBHBIX ACTICKTOB TEM JTUCIIUILIAHBI.

[{eap caMoCTOSTENBHOW PabOTBI — TOJATOTOBKA COBPEMEHHOTO KOMIIETEHTHOTO
cenuaiiucTa W (OpMUPOBaHHMS CIOCOOHOCTEH M HAaBBIKOB K HEIPEPHIBHOMY
caM0o00pa30BaHMIO U TPOPECCUOHATTBHOMY COBEPIIICHCTBOBAHUIO.

CamocrosiTenpbHas paboTa CIMOCOOCTBYET (POPMHUPOBAHUIO AHATUTHYECKOTO H
TBOPUYECKOTO MBITIUICHUSI, COBEPIICHCTBYET CIIOCOOBI OpTraHU3AIMK UCCIEA0BATEIbCKON
NEeSTeTLHOCTH, BOCIIUTHIBAET  IIEJICYCTPEMIICHHOCTb, CUCTEMATUYHOCTD u
MOCTIEIOBATEIPHOCT, B paboTe CTYJAEHTOB, OOECledYrBaeT MOATOTOBKY CTyJIEHTa K
TEKYIIUM KOHTAaKTHBIM 3aHSATHUSM U KOHTPOJIBHBIM MEpPONPUATUSAM IO JUCIUIIINHE.
Pe3ynbTarhl 3TON MOATOTOBKY MPOSBISIOTCS B aKTHBHOCTH CTYICHTA HA 3aHITHIX U B
Ka4eCTBE BBITTOJHEHHBIX TECTOBBIX 3aJ[aHH, U IPYTUX (POPM TEKYIIeT0 KOHTPOJIS.

CamocTtosTenpHast paboTa MOXKET BKJIFOYATh CJICTYIOIINE BUBI Pa0OT:



- U3y4YEHUE MOHATUITHOTO anmnapara JUCIUIUINHBI;

-mpopaboTKa TEeM JUCHUIUIMHBL, TOUCK HWH(GOpPMAalUKWd B  BJIEKTPOHHBIX
OMOIMOTEUHBIX CUCTEMAX;

- IOAATOTOBKA K JJaOOPaTOPHBIM paboTaM, MPAKTUUECKUM 3aHITHIM;

-paboTa ¢ OCHOBHOM U JOMOJHHUTEIHHOW JUTEPaTypoOil, NPEICTaBICHHON B
paboueii mporpamme;

- MOATOTOBKA K MMPOMEKYTOYHON aTTeCTallUy;

- I3yYeHUE MaTepHrasia, BRIHECEHHOTO Ha CAaMOCTOATEIbHYIO TPOPaboTKY;

- paboTa B JIEKTPOHHBIX OMOJMOTEYHBIX CUCTEMAaX, CIIPABOYHBIX, CIIPABOYHO-
MOMCKOBBIX M UHBIX CUCTEMAaxX

- Tembl A caMOCTOATENBHOM PabOThI 00y4YaIOLIET0Cs, TOPSA0K UX KOHTPOIIS
1o aucuuiuinHe « PU3MKay MPUBEICHBI B METOJUUECKUX YKa3aHUSIX:
Kabupos P.P. ®usuka: MeToguyeckue ykaszaHUs O OpraHU3alMd CaMOCTOSTEIbHON
U BBINIOJIHEHUIO KOHTPOJIBHOM paboThl MO AucCHMILIMHE «DPu3uKa» s 0akajaBpoB

TEXHUYECKUX HANpPaBJICHUN MOJATOTOBKM Bcex (opM o0O0ydeHHus — AJBMEThEBCK:
AT'HU, 2017. - 24c.

6. @OoH/ OLIEHOYHBIX CPEACTB MO JUCIUIIHHE

OcHoBHoil 1enbio ¢opmupoBanus GOC mno auctummHe «Dusnka» SBISAETCS
CO3[JaHME MaTepuajoB i1 OLEHKM KauyecTBa MOATOTOBKH OOydYaromuxcs H
YCTaHOBJICHHS YPOBHSI OCBOCHUSI KOMIIETEHLIAM.

[TonHBIN MEpeYeHb OLEHOYHBIX CPEICTB TEKYIIETO KOHTPOIS M MPOMEKYTOYHOU
aTTeCTalluy MO JUCUUIUIMHE puBeAeH B DOoHIe OLEHOUHBIX CPENCTB (MpHIIokKEHUE 3 K
JTaHHOM paboueli mporpaMmme).

Texkymui KOHTPOJIb OCBOCHHSI KOMIIETEHUMU MO JWCUWILUIMHE IPOBOJIUTCS IPHU
U3Y4YEHUU TEOPETHUYECKOr0 MaTepuala, PEIIeHHWH 3a]ad Ha MPAKTUYECKUX 3aAHITHUSX,
cZlaye OTUYETOB IO J1a0OpaTOPHBIM padOTaM.

HNTOroBol OLIEHKOW OCBOCHUS KOMIIETCHIIMH SIBJSIETCA  MPOMEKYTOUHAs
aTTectauus B opMme 3ayeTa 3K3aMeHa, IPOBOAUMAs C YUETOM PE3yJbTaTOB TEKYLIETO
KOHTPOJIS.

6.1. IlepeyeHb OLICHOYHBIX CPEICTB
Orarsl Bun Kpartkas xapakTepucTHKa OLIEHOUYHOTO CPECTBA [IpencraBnenue
(GbopMHpO | OLIEHOYHOTO OLICHOYHOI'O
BaHUS cpencTBa cpenctBa B hoHIE
KOMIIETEeH
187071
Texkymmi KOHTPOJIb
1 JlaGoparopHasi | MoXeT BBITOTHATHCS B MHIUBUIYAILHOM Tewmbl, 3a1aHus
paboTta MOPAJIKE WU TPyMNnoil oOyuaromuxcs. 3aAaHus B | JJIs BHITIOJHEHMS

1ab0paTOPHBIX paboTax JOJKHBI BKIIIOYATh 3JIEMEHT | JTa00PaTOPHBIX
KOMaHJHOW paboTsl. Ilo3BoisieT oueHUTh yMEHHs | paboT, BOMPOCH K
00y4aroImuxcst CaMOCTOSATEIbHO KOHCTPYHPOBATh UX 3aLIUTE




CBOM 3HAHMS B TPOLIECCE PEIICHUS MPaKTUYECKHUX
3aJad U OLIEHUTh YPOBEHb CHOPMHUPOBAHHOCTHU
AQHATUTUYECKUX, MCCIIECOBATEIIbCKUX HABBIKOB, a
TAaKK€  HAaBBIKOB  IPAKTHYECKOTO  MBIIUICHUS.
[To3BoMNsIeT OLEHUTD CITOCOOHOCTH K
npoeccHOHaAbHBIM TPYJOBBIM IEHCTBUAM

TectupoBanue
KOMIIBIOTEPHOE

Cucrema CTaH/IapTU3UPOBAHHBIX 3a/laHui,
MIO3BOJISIOINAS  aBTOMATU3UPOBaTh  IPOLEAYPY
HU3MEpEHHUS YPOBHS 3HaHUN u yMEHUU
o0yyaro1erocs 1o COOTBETCTBYIOIIUM
KOMITETEHITHSIM. O6paboTka pE3yIIbTaTOB
TECTUPOBAaHUSI Ha KOMIIbIOTEpE O0ecreunBaeTCs
CHeIaIbHBIMU IIpOrpaMMaMH. ITo3BossieT
IIPOBOJUTH CaMOKOHTPOJIb (peneTuMOHHOE
TECTUPOBAHUE), MOKET BBICTYNATh B POJIU
TPEHAXKEPA IIPU NIOATOTOBKE K 3a4€Ty WIH IK3aMEHY

DoH TECTOBBIX
3aJaHuN

[IpakTnueckas
3a/aya

CpencTBo OLIEHKH YMEHHS MPUMEHATH MOJyYEeHHbIE
TEOPETUYECKHE 3HAHMS B MPAKTUYECKOW CUTYaIlUU.
3amaya J0/HKHA OBITH HAIlpaBliCHA Ha OICHUBAHUE
TE€X KOMIICTCHIIMA, KOTOPBIC MOJICKAT OCBOCHUIO B
JAHHOM JUCIUIUIMHE, JOJDKHA COJIEpPkKaTh YETKYIO
WHCTPYKLHIO TIO BBIOJHEHUIO WU aJTOPUTM
e CTBUM

KommiekT 3amau

IIpomekyTouHas aTTecTaAUMA

3auer

3adeT BBICTABISICTCA 10 pE3yJbTaTaM TEKyIen
paboThI B cemecTpe 0e3 TOMOIHUTENIBHOTO ONpoca

DK3aMeH

Wrorosas dbopma onpezeneHus CTENEeHU
JOCTHMKEHHMSI  3aIUIAHUPOBAHHBIX  PE3YJIbTATOB
oOyueHuss  (OLIEHMBAHHUS  YPOBHA  OCBOCHHS
KOMIIETEHIIHI). DK3aMeH MTPOBOJAUTCS B YCTHOM
(¢hopMe o BceM TeMaM JUCIUILINHBI.

Ilepeuenn
BOIIPOCOB U 33]1a4
K 9K3aMeHY




6.2.YPOBCHB O0CBOCHHUA KOMHeTeH]_lI/Iﬁ mo AMCIOMIIJINHE «Pu3ukax»

OuennBaemMble IInanupyemsle .
Yponem, OCBOCHHUS KOMIIETCHIIUHN
KOMIIETCHIIUHN pe3yJbTaThbl
(xox, HAMMEHOBaHMe) 00yueHust . . Komnerenuuu He
. Cpenuuii ypoBeHb ba3oBblii ypoBeHb
IIpoaBUHYTHIH YPOBEHb OCBOECHbDI
Ne
o/ Kpurepnu oueHuBaHus pe3yjbTaToB 00y4eHuUst
«OTIMIHO» «XOpOI].lO» «yIlOB.ﬂeTBOPI/lTeJILHO» «HeyJJOB.]'leTB »
ot 86 xo 100 6ajiioB ‘
( A ) (ot 71 mo 85 6aanom) (ot 55 no 70 6as10B) (Menee 55 6a1710B)
He 3aureno
3aureno (ot 35 10 60 6ayI0B)
(menee 35 6a/1710B)

1 OIIK-1. 3HATB: OCHOBHBIE | B IIOJTHOM 00BEME 3HAET AMeeT eIMHUYHBIE c1abo 3HaeT OCHOBHBIE HE 3HaeT OCHOBHEIE
CriocoOHOCTRIO MOJIOKEHMA, 3aKOHBI | OCHOBHBIC IIOJIOKECHUA, HCECYIICCTBCHHBIC TNOJI0KCHHS, 3aKOHBI 1 MOJIOKCHHS, 3aKOHBI U
[IPEICTABIIATH u METOJIbI | 3aKOHBI 1 METOIbI Hp06eJILI B 3HAHUAX MCTOAbI CCTCCTBCHHBIX METOJIbI ECTECTBEHHBIX
aJEeKBAaTHYIO €CTeCTBCHHBIX HayK. | CCTCCTBEHHBIX HAayK OCHOBHBIX TIOJIOXKEHUI, HayK U MaTCMAaTUKU HayK U MaT€MaTUKU
COBpeMeHHOMy MaTEMAaTUKHU 3aKOHOB U METOI0B
YPOBHIO SHAHMI €CTECTBEHHBIX HAYK U
HAYYHYIO KapTUHY MaTeMaTuKn
MHpa Ha ochope | YMeTb: NPUMEHATH | YMECT TPAMOTHO YMEET NPUMEHSTh YMEET NPUMEHSTH HE yMeeT IPUMEHATh
SHAHUS OCHOBHEIX | OCHOBHBIC MIPUMEHATH OCHOBHEIE OCHOBHBIC MOJIOKCHUS, OCHOBHBIC MOJIOKCHUS, OCHOBHBIC MOJIOKEHUS,
TONOKEHHH, 3aKoHOB | NOVIOKEHHUS,  3aKOHBI MOJIOKEHUS, 3aKOHBI U 3aKOHBI U METO/IbI 3aKOHBI U METObI 3aKOHBI U METOIbI
- MeTonos | B METOBI | METObI €CTECTBEHHBIX €CTECTBEHHBIX HayK U €CTECTBEHHbBIX HAYK U €CTECTBEHHBIX HAYK U

HayK 1 MaTeMaTUKHU MaTEMaTHKH, HO MaTEeMaTHKH, HO MaTEMaTHUKH
€CTECTBEHHBIX HAYK H €CTECTBEHHBIX HAyK U YK R , s
MaTEMAaTHKH. JIOIyCKaeT JIOITyCKaeT
MaTeMaTHuKH.
HECYILIECTBEHHBIE MHO>KECTBCHHEBIC
OIINOKHU OIINOKH
Baagern: 06a30BbIMH | CBOOOJHO ¥ YBEPEHHO | XOPOIIIO BIaIeeT YaCTHUYHO BJIAJECCT HE BajeeT 0a30BLIMU
3HAHUSMH, BJIQJICET 0a30BLIMHU | 0a30BEIMA 3HAHUSAMMU, 0a30BBIMH 3HAHHUSIMH, 3HAHUSIMM, OCHOBHBEIMH
OCHOBHBIMH 3HAaHUAMU, OCHOBHBIMHU | OCHOBHBLIMH IMOAXOJaMU | OCHOBHBIMH IIOAXOAAaMU | IIOJAXOJaMH U
noaxoaaMu U | mopxogaMyd M METOJAMM | U METOJaMU U METOJaMH METOJaMHM
METOAaMH €CTECTBEHHBIX HAyK U | €CTECTBEHHBIX HAYK U €CTECTBEHHBIX HAaYK U €CTECTBEHHBIX HAYK U
CCTECTBCHHBIX HAYK U | \aTeMaTUKHU MaTeMaTUKU MaTeMaTUKU MaTeMaTUKU
MaTeMaTUKH

) OIIK-2. CriocoGHOCTBIO | 3HATH: (U3HKO- | B IOJIHOM 00BEME 3HAET AMeeT eIMHUYHBIE | c1ab0 3HaeT (U3MKO- | HE  3HAaeT  (U3HKO-

BBLISBIATH MaTeMaTUYECKUH ¢u3MKO-MaTeMaTHIecCKuii | HeCephe3HbIC MPOOENbl B | MAaTEMaTHUYECKHUMA MaTeMaTHYCCKHUMI




EcTecTBeHHO Hay4HYIO
CYIIIHOCTh npoOiem,
BO3HHMKAIOIIUX B XOJ€
podeCCHOHATEHOM
JeSITeIbHOCTH,
IpUBJIEKaTh
peLeHus
COOTBETCTBYIOIIUAN
¢duzuKo-
MaTeMaTUYECKUM
anmapar.

UL UX

ammapar, anmapar, IpUMEHSIeMbIi 3HaHUSIX ¢u3uKo- | anmapat, IPUMEHSICMBbI | annapar, MpUMeHseMbli
MIPUMEHSIEMBIN I | AJI peIICHMs 3a1a4 MaTEeMaTHYECCKOI'O i1 peueHusA — 3adad | A pCIICHMA  3a4ad
pelieHns 3ama4 | MPOeCCHOHANBHOM amnmapara, IpodecCHOHANBHOI npo¢eccHOHATBHOI
npoecCuOoHaTbHON ACATEIIBHOCTH IIPUMEHSIEMOT 0 I | AEATENbHOCTU ACATEIIBHOCTH
JeSITeTbHOCTH pereHus 3a1a4

npodeccHoHaTbHON

JeSITeTbHOCTH
yMeThb: YMEET BBISBIISTH YMEET BBISIBISITh YMEET BBISBIISITH HE YMEET BBISBIISTH
BBISIBIISITH €CTECTBCHHO | €CTECTBEHHOHAYYHYIO €CTECTBEHHO €CTECTBCHHO €CTECTBEHHO
Hay4HYIO CyIIIHOCTb CYITHOCTB TIPOOJIEM, HAYYHYIO CYIIHOCTb HAYYHYIOCYIIHOCTb Hay4YHYIO CYIIHOCTh
npobem, BO3HUKAIOLIUX B XO4€E mpooJIeM, npooJieM, npo0em,
BOSHHUKAIOLINX B XOAC | npogeccnonanbHOM BO3HUKAIOIINX B XOI€E BO3HUKAIOIINX B XOI€ BO3HHUKAIOIIMX B XOI€
npoeccHOHATLHOM NS TEILHOCTH, npodeccHoHaIbHOM po(heCCHOHAIBHOM podecCHoHaNbHON
ACATCILHOCTH, IPHBIIEKATD IS X NeSITebHOCTH, NeSITebHOCTH, IeATebHOCTH,
TMPUBICKATE A HX | yerenps NPUBJICKATH JJIS UX NPUBJICKATD IS HX MIPUBJICKATh ISl KX
PCILICHHA . COOTBETCTBYIOIHIA pelLIeHHUs peLIeHHUs peleHus
COOTBETCTBYIOMLIH (bU3MKO-MaTEMaTHUECKUI | COOTBETCTBYIOIIUI COOTBETCTBYIOIUI COOTBETCTBYIOLUI
3:?:32;1/1%01(“171 anmnapar ¢uszuko- } ¢usuko- } ¢busuKo- }
anmapar. MaTeMaTUYCCKUI MaTeMaTHYECKHU MaTeMaTHYECKUI

ammapar, HO IIpy 5TOM anmapar, HO TIpy 5TOM ammapar.

JIOITyCKaeT JIOITyCKaeT

HECYIIIECTBEHHBIE MHO>KECTBEHHBIE

OIIHOKH OIIHOKH
Baanxers: CBOOOJTHO ¥ YBEPEHHO XOPOIIO BIIAJACET YaCTUYHO BIIAJICET HE BIaieeT PHU3HnKo-
¢uzuko- BJaJieeT (PU3UKO- ¢dusuko- ¢usuko- MaTEeMaTHYECKUM
MaTeMaTH4CCKUM MaTeMaTUYECKUM MaTEMATUYECKHUM MaTeMaTUYECCKUM anmapaToMm I
almapaToM AL | anmapaToM Ui peLleHHs | anmapaToM Ul PELICHUs | almapaToM JJIsS PELIEHUs | pELIeHUs 3a1a4
PEHICHAA 3amat | 3anay 3a1a4 3a1a4 npodecCUOHATBHOM
npoeccHoHaNbHOMH poheCCHOHAIBLHOM npoheCCUOHATBLHOM PO eCCHOHABHOM JEATENLHOCTH
ACATCIBHOCTH NesITebHOCTH NeSITebHOCTH NesITebHOCTH




6.3. BapuaHTBI OLIEHOYHBIX CPEIACTB

6.3.1. TecTupoBaHHe KOMNBLIOTEPHOE

6.3.1.1. Ilopsioox nposedernus

TectupoBanre KOMOBIOTEPHOE MO JUCHUILTNHE «DHU3UKa» MPOBOAUTCA JIBa pa3a B

TEUYEHUE CEMECTpa. baHK TECTOBBIX 3aJJaHUN COJEPIKUT CIIMCOK BOMPOCOB U PA3IMYHBIC
BAPUAHTHI OTBETOB.

6.3.1.2. Kpumepuu oyenusanus

Pe3ynpTaT TeEcTa 3aBUCHT OT KOJMYECTBA BOIPOCOB, HAa KOTOpbIE OBLI JaH
IIPaBUJIbHBIN OTBET.

6.3.1.3. Cooeporcanue oyenouno2o cpeocmea



TecToBbIE 3a1aHN 1JISl OUEHKH YPOBHA CPOPMUPOBAHHOCTH KOMITETEHLIMIA

Kon TecToBbIe BONPOCH BapuaHTBI OTBETOB
KOMIIETEHI] 1 2 3 4 5
204
HucnunnuHapusiii Mmonyis 1.1
1.Yto Takoe maTepuanbHas | Teno oueHb Teno, pasmepamu Teno Teno, koTopoe Teno MakpOCKOMMYECKUX
TouKa? MaJICHbKUX Pa3MEPOB | KOTOPOTO B JaHHOH | MUKPOCKOMHYEC | Y4acTBYET KaK BO pa3mepos
3a/1a9e MOXKHO KHX pa3MepoB. BpaIaTeIbHOM, TaK
_ B npeHeopeys. - U B [IOCTYIATEILHOM
— JIBUKCHUH. T
2..Kak HallTH MIHOBEHHYIO r \/ — AT / — 3. 7 — - AF dr
) y \7_7[' V—Art V—at V =9r V = Lim— =—
CKOPOCTB? = No0 At dt
At — — —
3.3anumute popmyy, V=w-R ) R 2 V=o-t
CBSI3BIBAIONIYIO YTJIOBYIO H V=— V=— V=—
JIMHEHHYIO CKOPOCTb. _ R @ 2 o
OIIK-1 — — —
4.3anumuTe ypaBHEHNE —dm ma=F + pr P= m\7c dv Fi=mV +mR?
JBIDKEHHS TEJa F=u—— Fdt=m—— i
MEePEMEHHOM MacChI. dt dt
5.3anumuTe Gopmyny - F . dF A=F.S.cosa | A=F-S-sina A=R-m/t
MEXaHMYECKOM pabOTHL. A= _sina A=—
S dt
1.Yto Takoe nepuon Yucno 060poToB 3a Yucno o6opoTos Bpewms, 3a Bpems ogHoro Bcé Bpems BpameHus
BpateHus’? €/IMHUILY BPEMEHHU. 3a 27T Cex. KOTOpOE TOYKa | MOJHOTO 000poTa.
MPOXOJUT Yrol
OIK-2 P y
472' pan.
2.Kak cBsi3aHBI MEXKTY T =270 T=c-v T= mg - v T=2nv

co00if Iepro U 4acToTa
BparieHus?




3.Kak naiitu yrnosoe & =2m do d @ d @ g=2mv

cKopenue? &= &= &=
yerep dt dx dt

— — . =c-t+

4.3anucatb U3MEHEHHUE p=0pt¢ t Q= SR g.tz @ = a)ZR p=¢t+1
yIJia II0BOPOTA MPH p=0tt——
paBHONIEPEMEHHOM 2
JBIDKEHUH TOUKH I10
OKPYXHOCTH.
5.YT0 Takoe UHEPTHOCTh Paznuunele Tena npu N3menenue CBoiicTBO Tena | 3aBUCUMOCTb CBOMCTBO TeNa COXpaHUTh

Tea?

OJIMHAKOBBIX YCIIOBHAX
MOJIy4atoT pa3HbIe
YCKOPEHHSI.

MTOJIOKCHHSA Tea
MOJ IeHCTBUEM
JIpYTuX TEI.

COXpPaHUTb
COCTOSIHUE
PaBHOYCKOpPEHH
oro
IPSIMOJIMHEUHOT
0 JIBIKEHHSL.

YCKOpEHUS Tefa OT
BCIIMYHNHBI BHCIHIHECI O
BO3IEHCTBUS.

COCTOSIHUE TTOKOS HJTH
PaBHOMEPHOTO
IPSIMOJIMHEUHOTO
JBWOKCHMUS.

HucuurninmHapusiii Mmonyib 1.2

OIIK-1

1.Kakoe TeueHne [Ipu TakoMm TeueHUn Ecmm cnon Taxoe TeueHue Ecmm Bpoas moroka Teuenue, npu KOTOPOM
JKUJKOCTH HAa3bIBACTCS TPaUEHT CKOPOCTH OT | KUJKOCTH HaOIogaeTCs MIPOUCXOIUT CKOPOCTH BCEX CIIOEB
TypOyJIeHTHBIM? CJI0S1 K CIIOXO CKOJIB3AT MpH HEOOJIBIINX | MHTEHCHBHOE XKHUJIKOCTH PaBHBI APYT
MHHHMMAJTbHBI. OTHOCHUTEIHLHO CKOPOCTAX BHXpeoOpa3oBaHue U | JAPYTY.

JIPyT Opyra, He TEUCHUS MepeMeIIuBaHUe

MepPeMenTBasiCh . JKHJIKOCTH. JKHUJIKOCTH.
2.Kak BBIYHCITUTD n v="P v=v P v=p/V v=p/S
KHMHEMaTUYECKYIO V=-—
BSI3KOCTB? P
3.3anuumTe ypaBHEHUE ~m pR =9RT p,9 =mRT p|\/| =RT m
Menneneera-Knaneiipona. pV = MT pV = M RT

4.Y10 Takoe
KOHIICHTPAITUS MOJICKYJTT?

Macca e TUHMIIEI
o0beMa.

O0BEM OHOTO
MOJIAL.

Yucno Monekyn
B CIMHUILIE
obbema.

Yucno Monekys B
Imoute BewecTna.

KomnunuectBo BCIICCTBA.




5.Kak HaiiTi CpeaHIO0 V2 | 1 | lo | 1 1
JUTHHY CBOOOIHOTO l= 1—-— = 2 = 2 N 2 2
2 2 \[27d°n \J27n°d 27z°n 27°n
npobera MoJIeKyJ1? c
OIIK -2 1 .3anummTe ypaBHEHNE = vo— 4 N — n? 7
yp PV =PV, PV = PV, piVi =PV, P P
Ilyaccona s naBiieHus u V. 7
1 2
o0bema.
2.Kak HaiiTi nokasare’b C, i+2 C, i+2 7=CCp=(i+2) C,Cs,
anuabats? r=c T = - =5
A C, i C, i i+2
3.Chopmynupyiite JIro6o# 0OpaTUMBIi Jlroboiu DHTpOIus - OHTPOIHUS CUCTEMBI
BO3pacTaHUs SHTPOIIHH. IpoIecc B 3aMKHYTOM oOpaTuMBbIit ecTh Mepa paBHa cymme
cucreme IpoI1Iece B HETOPSJOYHOCT SHTPOIHUHA Tell,
COIIPOBOK/IAET- CSI 3aMKHYTOM U CHCTEMBI. BXOJISIINX B
yOBIBaHMEM SHTPOIUH. | CHCTEME MPOXOAUT CHCTEMY.
TakK, YTO SHTPOTIHS
CHCTEMBI TIPH 9TOM
BO3pacTaer.
4.Chopmynupyiite OHTpoOIus BCEX TEIN B Heozmoxxen Heso3mosxen Bce npoueccsl
teopemy Hephcra. COCTOSIHUH PaBHOBECHS TETIIIOBOM KPYTOBOM HPUPOJIBI UAYT OT
CTPEMHTCS K HYJIO TI0 JIBUTATEIb, nporiecc, OoJiee HarpeTHIX Tel
Mepe MPUOTHKEHUS €/IMHCTBEHHBIM €IMHCTBEHHBIM | K 0OJiee XOJIOJHBIM.
temreparypsl kK OK. pe3ynbpTaToM pe3yabTaTOM
KOTOPOTO SIBJISIETCS KOTOPOTO
npeBpaleHne SIBIISIETCS
TETUIOTHI B paboTy. nepeaada

TEIJIOTHI OT
XOJIOJHOIO Tela
K Ooitee
HArpeToMy.

5.Kak navitu K.IT. 1.
TEIUIOBOTO ABUTATENs?

- Q,
Q

_Q-Q
T

_Q-Q
Q.




Juctunnunapuelii Moxyis 2.1

2
1..Ecm snexTpudeckoe q — - E=kqr
g=k4 E-k_—9 | E=¢d E-k 7
TI0JI€ CO3/IAETCSl TOUCUHBIM r R > r2 3
3apsAa0M (, TO Ha (I‘ + ) r
ACCTOSIHUM I OT HETO
onk-1 | P
HaIpsKEHHOCTh PaBHA!
2.Kak HampaBiieH BEKTOP Hanpasnenue Bexkropa | Hanpasnenue Hanpasnenue Hanpagsnenue Hanpasnenue BekTopa
HaOpsHKEHHOCTH HaOpsHKEHHOCTH BEKTOpA BEKTOpA BEKTOpA HATPSKEHHOCTH NIPOTUB
0 . . . 5
3IEKTPUUECKOTO MO COBIAJACT C HapsLKEHHOCTU HanpsOKEHHOCTH | HAPSDKEHHOCTU OT HaIpaBJIeHHs CHIOBOM
HaIlpaBJICHUEM CHIIbI, COBIAJAET C COBIAJAET C MHUHYCa K IUIEOCY. F—
JIEHCTBYIOIIEH Ha HaIpaBJIcHUEM HalpaBJjcHUEM '
MOJI0KUTENbHBII CHJIB, CUJIOBOM JIMHUU.
3apsi. JEUCTBYIOLIEH Ha
OTPULIATEIIBLHBII
3apsia.
3.IIpyHIMII CyTIEPIIO3HIIUH y Kakz10ro 3apsina (|; - | MO/ K&KI0ro n3 HAIPSKEHHOCTh e i £ Hanpsx€nnocts
i 3apsIIOB CUCTEMBI B | PE3YJIbTUPYIOLIE T
BIEKTPUUECKUX MOJEH CBOE TI0JIE 1 MbI €10 pAn © pesy. pyrom a PE3YABTUPYIOLLETO MOJIS
3aKJII0O4acTCsa B TOM, YTO: MOJKEM paccMaTpUBaTh OIPCICICHHOU 'O HOJIS B TOUKC P=Q, + @, + @ OIIPpEACIIACTCA
OTZIETBLHO, HE3aBUCUMO TOHKe OTpEICTACTCA - : I anredpandecKumM
ot 1 m); - B3aMMOJICUCTBYIOT | BEKTOPHBIM T.C. HAIIPpSKCHHOCTH
JKEHUEM
Py JpyT ¢ ApYyrom CIIOXEHHEM 1 IIOTCHIAAIIB cloxe “e
HAnpsDKeHHOCTe | TOJICH, CO3/1aBaeMbIX | HANPSUKEHHOCTEH noJeH
# nosei KaXXIBIM U3 3apsIOB | Ka)KIOTrO U3 3aps/iOB.
KakKI0r0 U3 CHCTEMBI, B TAHHOM
3apsIIOB. TOYKE CKIIQJbIBAKOTCS
4 3anumute 3akoH OmaB | [=y'E J=vE J=v/E J=RE I=U/R
muddepeHunanb-HOR
dhopwme.
5.3anumuTe hopmyity dA=1Ud=PRdt= dA=1PUdt=IRd= | dA=Idt=I?dt= | dA=Udt=IRdt= dA=1U=PR=U*R
PpaboThI HIEKTPUIECKOTO U2 dt/R Udt/R Uzdt Udt/R
TOKA.
OIIK-2 1.Dueprus W = 0,9, d.95 W =k 4.9, W = z¢ 0,9, W = 27e 0.9,
B3aMMOJICHCTBUS ABYX r2 W =4re 0" 5 =K—— 0 - 0 r2
r r

TOYCYHBIX 3aps10B
OIpPEACIACTCA 110




hopmye:

2.Cuia ToKa - 3T0.... KOJMYECTBO cuina, UIEKTPUYECKUNA | BETMYMHA pabota, HeoOxoxumast st
JEKTPUIECTBA, JIeHCTBYyIOMIAs Ha 3apsi, ANEKTPUIECKOTO MepeMenIeHAS SAMHIIHOTO
MIPOXOJIsIIee 0 SIMHHUILY 3apsa. MIPOXOSAIIAN TOJISA, IEUCTBYIOMIAsl | TOJIOKHUTEIHHOTO 3apsiia
MIPOBOJHHUKY. gyepes Ha eIMHUILY 3apsiia. | 10 MPOBOJHUKY.
MOTIEPETHOE
cedeHue
MIPOBO/IHHKA 3a
SIMHALLY
BpPEMEHH.
3.3anummTe hopMyTy j=dI/dSs j=dI-dS j=dl/dt j=dQ/dS j=dE/dS
IJIOTHOCTH TOKA.
4.YT0 Takoe CTOPOHHUE JIro0bIe He Cuntpl, Cuntpl, Cuisl, Cuiel
CHJIBI? JNEeKTPUYECKHE CHIIbI. | NEHCTBYIOIINE HA | JAEHCTBYIOIIME COBepIIAIOIINE HERJIEKTPOCTAaTHUECKOTO
3apsIbI CO Ha 3apsJIbl CO paboty 1o MTPOUCXOXKICHUS,
CTOPOHBI CTOPOHBI MepPEeMEICHHIO JIEHCTBYIOIIIUE HA 3apsi/Ibl
3JIEKTPUUECKOTO JNEKTPUUECKOTO | NEKTPUUECKUX CO CTOPOHBI HCTOYHHKA
TOJIsI BHE TOJISL BHYTPH 3apsIoB. TOKa.
MCTOYHHKA TOKA. MCTOYHHKA
TOKa.
5.Kak naiitn R=IS/p R=pS/1 R=p/IS R=pl/S R=plIS
COTIPOTHBIICHNE
MIPOBOIHUKA?
JuctynnuHapHeid Moxyib 2.2
l.KaIi CBSI3aHBI MEXKIY H= ﬂo/lB B=pu,uH E oy _ H B=H
co60ii BEKTOp == B=—
HaIpPsSKEHHOCTH H HoH
MarHMTHOTO TIOJIA U
BEKTOP MarHUTHOMH
WHAYKIHAN?
2.YTo Takoe MarHUTHas ITokaseiBaeT BO [TokassiBaeT BO [TokassiBaeT kak | SBnsercs [TokaspiBaeT BO CKOIBKO




OIIK-1

MIPOHUIIAEMOCTh CpeNbI?

CKOJIBKO pa3 JaHHas
Cpe€aa yCuJInBacT
MAar"duTHOC II0JIC.

CKOJIBKO pa3
JIaHHAs cpenia
YCUIMBAET CHITY
TOKA.

JaHHas cpeaa
MCHSCT
HaIrpaBJICHUC
MarHuTHOT'O
I10JI4.

XapaKTEPUCTUKOU
HU30TPOMHOCTH
JTaHHOU CpeJibl

pa3 gaHHasd cpelia USMCHACT
MardHuTHOC I10JIC.

3.3amummuTe 3aK0H bro-
Cagapa —Jlamnaca.

dB = popldl/(4mr’)

dB = popldlsina
/ (nrz)

dB = pepldlsina
/(4mr’)

dB = popldlsina
/(4mr)

dB = pouldlsina/(r?)

4.Kak HailTu cuiny
Jlopenna, 1efCTBYIOILYIO
Ha MOKOSIUICS
3IEKTpUYECKUH 3apsia?

F=QvBcosa

F=QvBtga

F=0

F=QvBsina

F=Qvcosa

5.3anmummre popmyy
[epUO/ia BpaIlCHUS
3apsiKEHHON YacCTHUIIbI B
MAarHUTHOM IIOJI€.

BQ

27m

4nr

QB

27m

0B

O3

OIlIK-2

1.B xaxkux eguHHAIAX
U3MEPSIETCS 4aCTOTa
KoJeOaHuii 3apsaaa?

K

B/Mm

I'm

pan/c

2.Kak HailTu BEeKTOp
YmoBa — IlolinTiHra?

5~ [BE]

s_[20
At

s =|pr]

S-[vH]

=[]

3.0T1 4ero 3aBUCHUT

OT BEJIMYUHBI

Ot 4acTOTEI

OT aMIIUTYABI

OT BEIIMYUHBI

Ot cxopocTH

WHTEHCUBHOCTH M3ITyUYEHUS | KOJIEOIFOIIerocs Kone6aHHvI/I B KoJIEOaHHH TOKA BEKTOPOB EuB pacrpoCcTpaHEHUs BOJIHBI.
AJIEKTPOMATHUTHBIX BOJIH? | DJIEKTPUIECKOTO YeTBEPTOU
3apsana CTCIICHH
4.Kak HaxoauTcs — — 2
RC—Oﬁ R — 1 R — 1 Rcqua)c RC—Q)C
CONPOTHUBJICHUE, KOTOPHIM c oC c \/E

00J1a1a€eT B LIENH
MIEPEMEHHOTO TOKa
KOHJIeHcaTop?




5.3anummTre 3akoH OMa
JUTS TICTIV TIEPEMEHHOTO
TOKa C EMKOCTHOM
Harpy3kou

[=oC

I=U/R

HuctunnuHapHelii Moxyis 3.1

OIlK-1

1.OTHOCHTENBHEII
[IOKa3aTeNb MpeToMICHU
BTOPOH CpenIbl
OTHOCUTEIBHO MEPBOil
OIPEIENAETCS:

Ny, =1gi,

Uy
Np1=—"
o))

c
n=—
L

n2’l =SIn Inpe()

n,, =cosa

2.3aK0H ITOJIHOTO
BHYTPEHHETO OTPaAKEHUS
CBETa 3aIlHCHIBACTCS B
BHUJC:

sini,, =Nyy

tgi; =Ny,

COSOp=12.1

3.Kak gHaxomurcs noJiHas
CHIIa CBETAa TOYEYHOTO
UCTOYHHUKA?

[=®/(47R)

=0/(S)

=®-(4n)

=®/(27)

=®/(4n)

4.B HEKoTOpOI TOUKe
HHTEPPEPUPYIOT JIBE
KOT'€pPEHTHBIE CBETOBBIE
BOJIHBI, 00pa3yst min.
KakoBa pa3HocTs (a3 aTux
BOJIH?

O=1tm7m e
m=012,...

O =12m7 rpe
m=012,..

5=Qm+ﬂ%

, TAC

m=012,..

S =+2m+r e
m=0.1,2,....

5=2(m+1)m, rae
m=012,...

5.3anumuTe ycioBUe Max
T paKIOHHON KapTUHBI
OT OJHOW IIENH INUPUHOU
a

asing =+(2m +1)/21

asingo:iZm/;

asing =+(2m+1)1

asing = +(2m-1)4

asing = J_rmg

OIIK-2

1.3anumuTe Gopmyty
Bynega-bperros ans
MPOCTPAHCTBEHHOM

T paKIHOHHON pemETKN

dsin@=mA, rae
m=0212,..

dcos@=mA, rae
m=012,...

2d cos@=mA

, Tre

m=012,...

2sin@=mA, rue
m=012,...

2dsind=mA, rae
m=012,...




2.3anummre 3aK0H

| =1ysin’ & | =12 cosa I=lycos’a | I =12 cos? | =1,coscx
Marstoca.
3.B uém cyTh 3aK0Ha VYcranaBnuBaer YcranaBnuBaer [To3Bonsier [To3BonseT HailTH [To3BonseT HailTH
Bprocrepa? 3aBUCHMOCTD 3aBHUCHMOCTD HaWTH yTOJI CTETICHb WHTEHCUBHOCTD
MOKa3aTeJst CTETeHU MEXITY MOJISIpU3AIY CBETa | TOJSPU30BAHHOTO CBETA.
MIPETOMIICHUS CPEIBI MOJISIPHU3AIIH OT OTpaXEHHBIM U
OT yrIJla MajeHUs CBETa | yIJia MajaeHus MPEIOMIICHHBIM
CBETa U JTy4OM
MTOKA3aTeINs
MIPEIOMIICHHBIM
Cpens
4 Mexny 0ObIKHOBeHHBIM | A=(n,—Nnc)d A=(n,—nc)d/2 A=27n(n,—n.)d A=2(nsn.)d A=(n,—n)/d
1 HEOOBIKHOBEHHBIM
JydaMH B TJIACTHHKE
TONMHON d BOZHUKAET
ONTHYECcKas pa3HOCTh
Xoja. ..
5.Kak Haiitn dw, 4, dw) % 4y dw dw dw
CIIEKTPAIBHYIO Ar=—"- Ar=—"| A= vvedd A= —vrrdy, Ar= dw™
MOTJIONIATETBHYO de,v+dv de,v+dv ’ deﬁm ’ dWﬁf’fﬁdv Wowrav
CIOCOOHOCTH?
HucuurnimHapHeiii MoLynb 3.2
1.Yemy paBHO 3apsiioBOE Ot uncna HelUTpoHOB B | OT yncna Ot uncna Ot uncna OT yncna ANeKTPOHOB Ha
qucIio sapa 2?7 sIpe. HYKJIOHOB B JIp€. | IIPOTOHOB B 3JICKTPOHOB B siipe. | opOuTe.
sIpe.
2.Yto Takoe U30TOIBI? Snpa ¢ oiMHAKOBBIM AOGCooTHO ATOMEI C Snpa ¢ omMHAKOBBIM | ATOMBI, UMEIOIIINE
YUCJIOM HEUTPOHOB. OJIMHAKOBBIC AJIpa. | OJUHAKOBBIM YHUCJIOM IIPOTOHOB, OJIMHAKOBYIO Maccy.
YHCIIOM HO pa3HBIM YHCIIOM

3JIEKTPOHORB Ha
opbure.

HEHUTPOHOB.




3.Kak HaliTH PHEPTUIO E=[zm,+(A-z)m,— E,= [zmp +N+ mﬂ]- | E, = [zmp =N, —m,i]‘c2 Am Am
CBSI3M aTOMHOTO sipa? m,]c? Eg = CT E, = C_Z
OIlK-1
4. Yto Takoe yaenbHas DHeprus CBs3H, DHeprus CBs3H, DHeprus CBs3H, | DHEPTUs CBS3U, DHeprus CBs3H,
SHEPTHs CBSI3U? npuxonsmiasics Ha | KT | MpUXOAAmIascs Ha | MPUXOAAIAscS | MpUXOAsAImascs Ha 1 | MpUXOAIIasics HA €TUHUILY
sapa 1 opoTon saapa Ha 1 HelTpoH HYKIJIOH f]Ipa 00BEMa sizpa.
anpa
5.Kax naiitu gedexr mace | Am=[Zmy+(A-Z) my] Am=[Zmy+ my]-m, | Am=[Zmy+(A) | Am=[Zmy+(Z) my]- | Am=[Zmy+(A-Z) m,]-m,
aTOMHOTO sipa? mn]-m, m,
OIlIK-2 1.3anummTe 0000MEHHYIO L 1( 1 1 ] v—R( 1 1 j V—R( 1 s 1 jsz(mZ_nz) V—(i—kiJ
0 bamemepa ol 27 2 R R R TR Y | m2 2
opmysty bamemepa fist Rlm2 2 m2  n2 m2 2 m2 n

pacuéra 4acTOoThl
H3JIYUCHHA aTOMa
BOZIOpOAA

2.Chopmynupyiite
nepBblil noctynar bopa

B arome cymectByer
CTaLlMOHAPHBIE
COCTOsSIHUA, B KOTOPBIX
OH HE U3JTy4aeT
SHEPTHUIO

OHeprus
COCTOSIHUSI aTOMa C
HOMEpOM M Bceraa
OombIIIe PHEPTHH C
HOMEpPOM N

CBeT MOXET
W3JTY4aThCs U
MTOTJIONIATHCS
aToMaMH
TOJBKO
KBaHTaMH

CBeT 3TO KBAHTBI
3JIEKTPOMArHUTHBIX
BOJIH

ATOM sBIIAETCA
Menbyailiei YacTulen
BEILIECTBA.

3.0mbITHI, TPOBENEHHBIE

YTO B aTOMax €CTh

9TO B aTOME €CTh

YTO aTOM MOXET

YTO B aTOMEC €CTh

YTO aTOM MOXKCT

®pankom u 'epuem DJIEKTPOHBIL. PO H3JIy4aTh CBET CTallMOHapHbIE MOTJIOMIATh CBET
JOKA3bIBAKOT... COCTOSHMUA.

4. BeposiTHOCTb dW=||’dt dW=P|’dT dw=¥?dVv dW=¥|dV dW=%|’dV
HaXO0XJICHNUS YaCTUILIbI B

3jieMenTe 00béMoM dV

paBHa......

o.3ammuie ypasuerme | dfy  2m, gy o | Gy 2 gy g 9V 2me ) L dv 20,y o | Ay 2 g
[peaunrepa ms dx2  h B dat®  #? ] d R dx>  m - x> m >

CTallMOHAPHBIX COCTOSIHUMN




JlabopaTtopHbie padoThI

6.3.1.1. Ilopsiook nposedenus

JlabopaTopHbie paOOTHI BBIMOTHSIIOTCS OOYUYAIOIIMMHUCS CaMOCTOSITEIBHO BO BpeMs
ayIUTOPHBIX 3aHATUH, B Y4eOHOM ayIUTOPUHM, OCHAIIEHHOW COOTBETCTBYIOLIUM
obopynoBanueM. OOyyaronuecss MpoBOJAT y4eOHBIE SKCIEPUMEHTHI U TPEHUPYIOTCS B
OPUMEHEHUH  MPAKTUKO-OPUEHTUPOBAHHBIX  TexHosoruil.  Ilo 3aBEPILECHUIO
71a00paTOPHBIX UCCIIETOBAHUN MPOBOAUTCA 3alIUTa J1a00paTOpHBIX padboT. OlleHUBAIOTCS
3HaHHE MaTepuaia U yMEHHUE MIPUMEHSTh €ro Ha NMPAaKTUKE, YMEHUSI U HaBBIKU 10 padboTe
c o00OpyIOBaHMEM B COOTBETCTBYIOIIEH mpeaMeTHON obmactu. OTBET CTyACHTa
OIICHUBAETCS MPETOaBaTEIEM B COOTBETCTBUH C YCTAHOBICHHBIMUA KPUTCPHUSIMHU.

6.3.1.2. Kpumepuu oyenueanus

bamner B uatepBane 86-100% oT MakCUMaIbHBIX CTaB KCUMAaJIbHBIN Oau 1o
KXol J1abopaTopHOi paboTe MpuBeAcH B IT. 6.4), eciin 00ydaromuMcs:

- obopymoBaHHE M METOABI MCIOJB30BaHBI MPABWIBHO, TPOSBICHA HPOIABHHYTAS
TEOpEeTUYECKasl MOJrOTOBKA, HEOOXOJMMbIC HABBIKM W YMEHHS TMOJHOCTHIO OCBOEHHBI.
Pesynbrat 1abopatopHoii paboThl MOJTHOCTHIO COOTBETCTBYET €€ IICIIAM.

bamner B uaTepBane 71-85% oT MakCHMaIbHBIX CTaBITCS, €CITU O0yYarOIIHMCS:

- 060pyJ0BaHHE M METO/Bl HCIOJIb30BaHBl B OCHOBHOM IIPaBUJILHO, MPOSBIEHA
CpelHssl TEeOpeTUYecKas MOJTrOTOBKAa, HEOOXOJIMMbIE HaBBIKM M yYMEHHUS B OCHOBHOM
OCBOCHBI, pe3yJIbTaT J1a00paTOPHOU pabOThl B OCHOBHOM COOTBETCTBYET €€ IIEISIM.

bannet B unTepBaine 55-70% oT MakCUMaIbHBIX CTABATCS, €CITU O0yUYarOIIHIAC:

- 00OpymOBaHWE ¥ METOJbl YAaCTUYHO WCIOJB30BaHbl IMPABUILHO, TMPOSBICHA
0a3oBas TEOpPETUYECKas TOJATOTOBKA, HEOOXOJWMBIC HABBIKK W YMCHHS YaCTHYHO
OCBOCHBI. Pe3ynbTaT M1abopatopHOi pabOThI YACTUIHO COOTBETCTBYET €€ IEIISIM.

bannet B untepBane 0-54% oT MakCHMabHBIX CTABSITCS, €CIIM 00YJarOIIUMCSI:

- o0opymoBaHME€ W METOABl  HMCIOJB30BaHBI  HEMPABUILHO, MPOSBICHA
HEY/IOBIICTBOPUTEIIbHASI TCOPETUYECCKAsT MOATOTOBKA, HEOOXOAMMBIC HABBIKU U yMEHUS
HE OCBOEHBI, pe3YyJIbTaT JJA00PATOPHOU paOOTHI HE COOTBETCTBYET €€ LIETISIM.

6.3.1.3. Coodepoicanue oyeHoOUH020 cpedcmea
3agaHus U BOIIPOCHI K 3amuTe JadbopatopHbix padot (OI1K-1, OI1K-2):

Paznen: Mexanuka. MoJiekyasipaas puszuka. Tepmogunamuka

3aaHust ¥ BOIIPOCHI K 3alUTE JIA0OPATOPHBIX padOT:

Jlabopatopnas padorta Nel. IPSAIMBIE U KOCBEHHBIE U3MEPEHUSA

Heap padorbl: OnpezneneHue TMHEWHBIX Pa3MepPOB Pa3HbBIX TEJ C MCIOJIb30BAaHUEM
IMTAaHTCHIIMPKYJIST YW MUKPOMETpPA; HAXOXKIACHHE MacChl Tela C  IOMOIIBIO
TEXHUYECKUX BECOB W OINpeAeNeHHe IJIOTHOCTH Marepuaia, W3  KOTOpPOTO
U3TOTOBJIEHO JaHHOE Teno. OIeHKa MOTPENTHOCTEeH U3MEPEHU.

Bonpocsl k 3amure:

1. Cuctembl €IMHULL, OCHOBHBIE U IPOU3BOIHBIEC €AMHHIIBI.

2. Kakue BaM M3BECTHBI U3MEPUTENIbHbIE MHCTPYMEHTHI U Bechl (Kakue

dbu3nYecKre BETUYMHBI OHU U3MEPSIOT)?

3. PacckaxuTe v mpuBeUTE NPUMEPHI MPSMbBIX U KOCBEHHBIX U3MEPEHUH.

4. PacckaxxuTe M MOKAKUTE YCTPONCTBA IITAHTEHUMPKYJISI © MUKPOMETPA.



5. O0BsicHUTE CIOCOO U3MEPEHMSI TN C MOMOUIBIO IITAHTEHIUPKYJIS U MUKPOMETpA.
N3meppTe Kakoe-1mbo Teno.

6. UTo Takoe HOHMYC U KaK HaXOJAUTCS TOUHOCTh HOHHYCA?

/. YCcTpOKCTBO BECOB M MPABUIIA B3BEILIMBAHMS HA BECaX.

8. OObsicHHUTE TMpaBUiIa HAXOXKIACHHS aOCONIOTHBIX U OTHOCHUTENBHBIX OIMIMOOK, UX
CMBICIL

Jlabopatopnass ~ pabora  NeS. OITPEJAEJIEHUE KO®OPOUIIUEHTA
JTUHAMUYECKOM BA3KOCTHU BO3YXA

Hean padorbi: Ompenenenue kodPpuUIMEHTa TUHAMUYECKONW BSI3KOCTH BO3/yXa,
CpelHel JUIMHBI CBOOOHOTO Mpobera u 3G(HEKTUBHOTO AMaMETpa MOJIEKYJT BO3IyXa
METOJIOM HM3MEPEHHS] PA3HOCTH JABJICHHUM NMpPU MPOTEKAHUU IMOTOKA BO3JyXa uyepes
Kanuuisp.

Bomnpocsl k 3amure:

1.YT0 Ha3bIBaeTCs SIBIEHUEM IIEpEHOCA?

2.3anucatb U OOBACHUTH 3aKOH BSI3KOCTH.

3.YUT0 Takoe rpaIueHT CKOpOCTH?

4.KakoB (pu3nyecKuii cMbICa KOAP(OUIIMEHTOB TUHAMUYECKOW U KHHEMAaTHYECKOM
BSI3KOCTH?

5.Kakoe Teuenune Bo3ayxa (>KMJIKOCTH) Ha3bIBA€TCs JJaAMUHAPHBIM? TypOyneHTHbIM?
6.Uucno PeitHonbaca.

7.@opmyina [lyazenns.

8.Ha crexnax OKOH JBHXKYIIErocsi aBTo0yca NpsSAMOM JTOK/Ib OCTAaBISIET KOChIE
cienpbl. O0bACHUTH ToYemMy? OTUEro 3T CJIEeNIbl UMEIOT Pa3HbIN HAKJIOH?

9.1Touemy mo3aau OBICTPO ABHXKYILETOCS aBTOMOOUJISI KITyOUTHCS MbLITH?

OCHOBHBIE TEOPETUYECKHUE TOJIOKEHHUS, MTOCIEI0OBATEILHOCTh BBITIOJIHEHUS PaOOThI,
METOJIMKa, TMpaBuia O(GOpMIIEHUS U BapUAHThl WHIUBUAYAIBHBIX 3aJlaHUN 1O
J1a00paTOPHBIM pabOTaM ONMKCaHBI B JIAOOPATOPHOM MPAKTUKYME:

Jeossmuxun M.H., Yepxacc M.A., /leossuuxun H.K., Kabupos P.P., Haeumynnuua
C.C,Hosuxkosa A.X. Xacanosa [I'A. Mexanuxa u monexkynapHas @uaukay
Jlabopamopuwiti  npakmuxym no oucyuniune «D@usuka» 01 6aKaIa8pos

MeXHUYecKUx HanpasieHuti no020moeKu 6cex Gopm oOyueHus. - AlbMembesck:
AT'HHA, 2017. -112c.

Pa3nen: JiieKTpru4ecTBO U MATHETU3M

Jlaboparopnas pabora Ne 1. USYUEHUE DJIEKTPOCTATUYECKOI'O ITOJIA
Heap padorbi: O3HAKOMUTHCA C METOJOM MOJIEIMPOBAHUS IJIEKTPOCTATUIECKOTO
MOJIS C TIOMOIIBIO DJIEKTPOJIUTHUECKON BaHHBI, MCCIIEAOBATH TMOJIC U Pa3IMYHBIX
(bopM NIEKTPOJOB U TpadUUecKH MPEACTABUThH €r0 JUHUSAMH PAaBHOTO MOTEHIIMANA U
CUJIOBBIMH JIUHUSIMUA

Bomnpocs! k 3ammure:

1. Kakue ycioBus JOJKHBI ObITh BBIIIOJHEHBI MIPU MOJICIMPOBAHUU JIEKTPUUECKOTO
0JII METOZIOM 3JIEKTPOJIMTUYECKON BaHHBI?



2. Kakue mnpeumyiecTBa JaeT 3aMEHa H3YyYEHHUS IOJS HEMOABMXKHBIX 3apsIoB
M3y4eHHEM TOJISl CTAIMOHAPHOTO TOKa?

3. Kakue pakTopsl BAUSIOT HA TOUHOCTh U3MEPEHUI B TaHHOW padoTe?

4. Kakue cBOWCTBa MO XapaKTEPU3YIOT HAIPSHKEHHOCTh U IOTEHIHAI?

5. Cdopmynupyiite Teopemy Octporpajackoro-I'aycca u mnpuMeHuTe ee s
BBIYHCIICHHS TOJsI OECKOHEYHO MPOTSHKEHHOM paBHOMEPHO 3apsKEHHOM MIIOCKOCTH,
HUTH, chephl.

6. JlokaxxuTe, YTO CHUJIOBBIE JIMHUU MEPIEHAUKYISIPHBl K SKBHUIIOTEHIIUAILHBIM
HIOBEPXHOCTSIM.

7. KakoBo yci10BH€ TOTEHIUATBHOCTH TOJIS

JlaGoparopuas pab6ora Ne9. OIIPEAEJEHHME VYJIEJBHOI'O 3APSIA
QJIEKTPOHAMETOJI0OM MAI'HETPOHA

Heanb padoThl: onpeneauTh OTHOLIEHUE 3apsia 3JIEKTPOHA K €ro Macce METOJIOM
OTKJIOHEHHS IBHKYIIETOCS MIEKTPOHA MarHUTHBIM I1OJIEM.

Bomnpocsl k 3amure:

1.YTo Ha3bIBaETCA yAEIBHBIM 3apSAA0M IEKTPOHA U KAK €r0 MOYKHO HAWTH?
2.Hanucath BbIpake€HUE JIJIsi CUJIbI, JCHCTBYIOIIEH Ha 3apsii: a) B DJICKTPUYECKOM
nosie, 0) B MarHuTHOM moJie. Kak HarmpaBieHbl BEKTOPBI 3TUX CUJ B CIy4yae
MOJIOKUTEIIBHOTO 3apsifa? OTPULIATEILHOTO?

3.Kak Oyner aBurathCs 3apsiia) B OJHOPOJHOM DJIEKTPUYECKOM Tiose? 0O)B
OJIHOPOJTHOM MAarHWTHOM II0JI€, €CJIM 3aps]l BIETAET B MOJIE C HEKOTOPOW CKOPOCTHIO
napajiesibHO; MEPIEHANKYISPHO; MO/ YIJIOM K JIMHUSM Halps)KEHHOCTH?

4. HapucoBaTb CXeMy YCTaHOBKH, OOBSICHUTH Ha3Hau€HUE MNPUOOPOB.
5.HapucoBaTh cOpOCOBYIO XapaKTEpUCTUKY MarHeTpoHa, OOBSICHUTD €€.

6.BeiBecTu popmyny i onpezeneHus yaenbHOTo 3apsaa IeKTpoHa.

OCHOBHBIE TEOPETUYECKUE TOJIOKEHUS, MTOCIIEI0BATEILHOCTh BBITIOJIHEHUSI PaOOTHI,
METO/IMKA, TMpaBujia O(GOpPMIICHHS U BapUAHThl WHIAWBUIYAIbHBIX 3aJaHUA TI0
n1abopaTOpHBIM pabOTaM OMUCAHBI B TA0OPATOPHOM MPAKTHKYME:

Jeoswkun H.K.,, Kabupos P.P., Haeumyniuna C.C., Hosuxoséa A.X,
Dnekmpuuecmeo u macHemusm. JlabopamopHuli npaKmuKym no OUCYunjiuHe

«Duzukay 013 6aKaIa6pPo8 MexHUYecKUx HanpasieHutl NO020MOBKU 6cex (Hopm
o0oyuenus- Anomemvesck: AI'HU, 2017. -64c.

Paznen: Onruka. Atom. SAapo

JlabopartopHas pabota No 1. OITPEJAEJIEHUE INOKA3ATEJIA
HPEJOMJIEHUACTEKJIA C IOMOIIIBIO MUKPOCKOITIA

Heap padoTbl: 03HAKOMUTHCS C pabOTON MHUKPOCKONAa M C €ro IOMOIIBIO
ONPENEIIUTH MOKA3ATEINb IPEJIOMIIEHUS CTEKJIA.

Bonpocsl k 3amure:

1.CopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPUYECKOM ONTHUKHU. BBIBOJ 3akoHa
MIPEJIOMJIEHUS CBETA.



2.UT0 Ha3bIBAa€TCS OTHOCUTEJIBbHBIM M a0OCOJIOTHBIM MOKAa3aTeIsiIMU MPETOMIICHHUS
cpenbl? Ilouemy mpu paccMoTpeHUM TmpeaMmeTra (IUTpUXa) dYepe3 IUIOCKYIO
CTEKJISIHHYIO TUTACTUHKY OH Ka)KeTCsl pachoJioKeHHBIM Ommxke? BriBoj paboueit
bopMyIBI.

3.Jlucnepcust cBera. Ecim ompenensaTes IoKasareiab IPEIOMIIEHUS OTACIBHO JUIS
KPaCHBIX M (PUOJICTOBBIX JIy4€H, TO JUIsl KaKUX HYXKHO OyJeT OOJIBIIe OmycKaTh TyOyC
mukpockona? 4.Korma OTHOCHTENbHAsT TMOTPEIIHOCTh HM3MEPEHHUS IOKa3aTens
npesioMmieHus: OyAeT O0bIle -IPU TOHKOM WJTH TOJICTOM IJIACTUHKE.

5.YcrpoiictBO MHKpockoma. XOJI JIyded B MHUKPOCKOIIE M OIIPENEIIEHUE €ro
YBEJIUYEHUS.

Jlabopatopnass pabora Ned. MBYUEHUE HUHTEP®EPEHIIUU CBETA C
IHOMOILIBIO BUITPU3MbI ®PEHEJIA

Heas padoThl: onpenesieHUe JJIUHBI CBETOBON BOJIHBI C MOMOIIBI0 OUTIPU3MBI
OpeHens.

Bomnpocsl k 3amure:

Kaxkue BoJIHBI (MICTOUHUKH) HA3bIBAIOTCS KOTEPEHTHBIMU?

2. ®uznueckas npupojia UHTepPepeHIru (IPUMEPHI).

3. YcnoBue HabOmoneHus unHtepdepeHuuu.4. CrnocoObl MONIYYEHHUS KOTE€PEHTHBIX
BOJIH.

5. YcnoBrue max u Min uHTEpHEpEHITHH.

6.IIpuBenuTe pacuer UHTEPPEPEHIIMOHHON KapTUHBI.

7. Ilpumenenue naTephepeHITNU B TEXHUKE.

8.1lBeTHBIC, «paayKHBIE», TOJIOCHI HAOMIOAAIOTCS HAa HEPTIHBIX M MACISHBIX
MJIEHKAaX, MBUIBHBIX IY3bIPSAX, MJIEHKaX OKCUIOB Ha MOBEPXHOCTH METAIOB U T.I.
Yem 310 00BsCHIETCS

OCHOBHBIE TEOPETUUYECKHE TOJIOKEHUS, MOCIENOBATEILHOCTh BBHIMOTHEHUSI PA0OTHI,
METO/IMKA, TMpaBujia O(GOpPMIICHHS U BapUAHTH WHIUBUIYAIBbHBIX 3aJaHUA T10
1abopaTOPHBIM paboOTaM OMUCAHBI B TA0OPATOPHOM MPAKTHKYME:

Aszanuees H.M., /lsossuxun H.K., Kabupos P.P., Hacumynnuna C.C., Hosuxosa A.X.,
Qununnoe A.B., Xacawosa [I'A. Onmuka. AmomHnas u s0epHas @usuxa.
Jlabopamopuwiti  npakmuxym no oucyuniune «Quzukay 014 6aKanaspos

mMexXHU4YeCcKux Hal’lpa&/leHUIZ no020mosKU 6cex (i)OpM 06yquuﬂ. - Anvmemuvesck:
AI'HU,2017.-88c.

6.3.3. IIpakTuyeckue 3a1a4u
6.3.3.1. Ilopsiook nposedenusi

Brinmonnenue IMPAKTHYCCKHUX 3aga4 OCYIICCTBIIACTCA CTyACHTaMHU Ha
MPAKTUYCCKUX 3aHATHAX HW CaAMOCTOATCIIBHO C HCIOJb30BAHUCM JICKIIMOHHOI'O
Marepuajia, a TaKXKEe MaTrcpualoB H3 CIIHCKa peKOMeHHOBaHHOﬁ OCHOBHOH H
,Z[OHOJIHI/ITeJILHOfI JIUTCPATYPHI, y‘I€6HO-MCTOI[I/I‘ICCKI/IX I/IS,ZIaHI/Iﬁ N HOPMATHBHO-



PAaBOBbIX HCTOYHUKOB. OTBET CTyIEHTa OLIEHUBAETCS IIPENOJABATEIEM B
COOTBETCTBUH C YCTAHOBJICHHBIMU KPUTEPUSIMHU.

6.3.3.2. Kpumepuu oyenusanus

banner B wunTepBane 86-100% or makcuManbHBIX (MaKCHMaJbHBIA Oasi
MpUBEJICH B 1. 6.4) cTaBATCS, €CJIM 00y4aroUiCs:

- yMeeT pa30uparh ajJbTEpHATUBHBIE BAPUAHTHI PELICHUS MPAKTUYECKUX 3ajad,
pPa3BUThl HABBIKW KPUTHUYECKOIO aHaiIM3a MpoOJeM, MpenjaracT HOBbIE PELICHUS B
paMKax IOCTaBJICHHOM 3a1a4u.

banner B uatepBane 71-85% ot MakcHUManbHBIX CTABSITCS, €CIIH 00YYaIOIIUNCS:

- MI0Ka3aJl YMEHUE CaMOCTOSITENIbHO PeliaTh KOHKPETHBIE TPAKTUUECKHE 3aauH,
HO JIOMYCTHJI HEKPUTHYHBIE HETOYHOCTHU U JI0KA3aTEeIbCTBA B OTBETE M PEIICHUU.

banner B uaTepBane 55-70% oT MakCUMaIbHBIX CTABSITCS, €CITH 00YJatOIIUNACS:

- B COCTOSIHUM pEIIaTh 3a/Jayd B COOTBETCTBUHU C 3aJaHHBIM aJTOPUTMOM,
OJIHAKO JIOMYCKAaeT psii OLIMOOK MPH pelIeHue KOHKPETHOM MPaKTUYECKOU 3a/1auul U3
qyucia IpeayCMOTPEHHBIX paboyell mporpaMMoOn TUCIIUILINHBL.

bamner B uatepBane 0-54% oT MakCHMAalIbHBIX CTaBSITCS, €CITU O0YJarOIIHIACS :

- JOIyCKaeT TpyOble OMMOKM B PEUICHHH THUMOBBIX MPAKTHUYECKHUX 33134
(HeyMeHHE C TOMOINBIO TMpEenojaBareisi MOJIYYUTh TNPABUIBHOE  pPEIICHHUE
KOHKPETHOM TPAKTUYECKOM 3aJadyd M3 4YHClIa MPEJyCMOTPEHHBIX paboueit
IpOrpaMMOM JUCLMILIIUHBI).

6.3.3.3. Cooeporcanue oyenouno2o cpeocmea
[IpumepHble BapHaHTHl MPAKTUYECKUX 3a7ad Jid OLEHKH C(HOPMUPOBAHHOCTH
komnerennuu OIIK -1, OIIK-2:

Pasznesn: Mexanuka. Mosekyasipaas pusuka. TepmoaunamMmuka

IIpakTuueckoe 3ausaTue Nel. BBEIEHUE. KHHEMATHKA

Hean: 3akpenuts 3Hanus 1Mo TeMe «KunemaTtuka», chopMUpoOBaTH YMEHHS M HABBIKU
HaXOXKJICHUS (U3MIECKON BEIIMYNHBI, BBIBOAA (PU3NUECKON BETUIMHBI U3 (DOPMYIIBI.
1. CkopoCTh TEUCHHS PEKH 3 KM/4, @ CKOPOCTh JIBM)KCHHS JIOJKA OTHOCUTEIILHO BOJIBI
6 xkM/4. [log KakuM yrjoM OTHOCHUTEIHHO Oepera JOJKHA JIBUTATHCS JIOJKA, YTOOBI
MPOIUIBITH MOMEPEK PeKU?

2. CKopoCTh MOTOIMKJIMCTa BO BPEMsI COPEBHOBAHHI B TEYCHMH 4 C U3MEHSIIACH
COTIacHO ypaBHEeHHIO V = 2 + 3t + 0,5t° (M/c). OnpemenuTsh CPEIHIOI CKOPOCTh 32
aTH 4 C.

Ipakruyeckoe 3ausTue Ne2, 3. JUHAMUKA MATEPUAJIBHOM TOYKHN
Heab: 3akpenuth 3HaHUA 1O TeMe «JnHaMuKa», cPOpMUPOBATH YMEHHUS U HABBIKH
HaXO0XKJ1eHUs (PU3NYECKOM BEIMYUHBI, €€ BBIBOJ U3 (DOPMYIIBI.

1.KakoBa HavajibHasi CKOPOCTh 1IAHOBbI, MYIIEHHON 110 NOBEPXHOCTH JIbJA, €CJIU OHA
octanoBmiach yepe3 1 mun. Koadpunuent tpenus maiiost o gexn 0,08.

2. Teno maccoit 800 r nBmXETCS B IIIOCKOCTH XY IO 3aKOHY X = 5 — cos2t , y =2t —
sin2t + 5 (x u y B Metpax). OnpenenuTs MOIYJb CHIIBI, JEHCTBYIOIIAN Ha 3TO TEJIO.



IIpakTuyeckoe 3ansitue Ne 4. PABOTA. SJHEPI'US. MOILIHOCTb

Hean: 3akpenuts 3Hanusa 1no teme «Pabora. Dueprus. MouHoCTh», cHOPMUPOBATH
YMEHUS U HABBIKM HAXOXKICHUS (PU3UUECKON BEIMUMHBI, €€ BHIBOJA U3 (HOPMYJIBI.
1.1lTapuk maccoit 200r HaYMHAET NBHUTATHCA IO OKPYX)HOCTH paamycoM 50 cm ¢
ITOCTOSIHHBIM TaHTCHIMAIBHBIM yckoperneM 0,1 m/c’. OmpeeianTs KHHETHIECKYIO
SHEPTHUIO IAPUKA K KOHILY YETBEPTOrO 000POTA.

2. Teno wmaccoit 12 kr ABWXKETCS TOA JCHUCTBHEM HEKOTOPOW CHUJIBI COTJIACHO
ypaBHeHnio: X = 10 — 2t + t* -0,2t> (m). HaiiTi MOMHOCTH 3aTpadyMBacMyi0 Ha
JBU>KEHHE TeJla B MOMEHT BpeMeHu t = Sc.

IpakTnueckoe 3ausitue Ne 5. JIMHAMHUKA BPAIIATEJIBHOI'O
JABUXEHUSA

Heanb: 3akpenuTh 3HaHUA MO TeMme «JlMHaMuKa BpalIaTENILHOTO JABUXKCHUS,
chopMUpOBaTh YMEHHUS U HABBIKA HAXOXXJECHUS (PU3MUECKON BEJIMYMHBI, €€ BBHIBOJIA
13 GOopMyJIbI.

1.Ilnardopma B Buse aucka maccoi 300 Kr, MOKET BpaIllaThCsl BOKPYT BEPTUKAIBHOM
ocu. Ha kpato miatdopmsl ctouT yesnoBek maccoit S0 kr. Ha kakoit yros noBepHETCS
iaTgopMma, eciu 4eJI0OBEeK MOUIET BIOJb Kpasi IaTdhopmMbl U, 000H s e€, BEpHETCS B
UCXOJHYIO (Ha matdopme) TOUKy?

2. Ilonnas kuHeTHMYECKass HSHEPrus JUCKa, KaTAILIErocs MO TOPU30HTAIbHOMN
MOBEPXHOCTH, paBHa 24 J[>k. OnpenennuTh KHHETUYECKYIO SHEPTHUIO MOCTYATENbHOTO
Y KHUHETUYECKYIO SHEPTUI0 BPAIIaTEIbHOIO IBMXKEHUS TUCKA.

IMpakruueckoe 3ausaTue Ne 6. MEXAHUYECKUE KOJIEBAHUA U BOJIHBI
Hean: 3akpenuTs 3HaHus no Teme «Konebanus u BOIHbI», CHOPMHUPOBATH YMEHUS U
HABBIKM HAXOXKJIEHUS (PU3NUECKON BETMUNHBI, €€ BHIBOJIA U3 (DOPMYIIBI.
1.MatepuanpHas Touka Maccoi 10 T coBepmiaeT rapMOHHMYECKHE KoJeOaHus ¢
gacroroit 0,2 Tt Ammiuryna kosnebanwii paBHa 5 oM. Omnpemenuts: 1)
MaKCUMAJIbHYIO ~CHJy, JCWUCTBYIONIYIO HAa TOYKY; 2) TIOJHYIO  DHEPTHIO
KOJIEOIIOMIEHCS TOUKH.

2. MarepuanbHas Touka Maccoit 40r coBepiraet KoiebaHus COTIACHO YpaBHEHHUIO X
= 0,2sin(2nt) (m). Haliti monHyio SHEpruoo KoyeOaHWi, a Tak jKe BO3BPAIIAIOIIYIO
CHJLY JIJIsl MOMEHTa BpeMeHH 1c.

IpakTnueckoe 3ansitue Ne 7. MOJIEKYJSAPHO-KUHETHYECKAS
TEOPUSA NAEAJIBHOI'O I'A3A

Heanb: 3akpenutrh 3HaHUS 10 TeMe «MOJIEKYISIPHO-KUHETUYECKAs TEOPHs
UJeaTbHOTO Ta3za», CHOPMHUPOBATH YMEHHUS M HABBIKM HAXOXKIACHHUS (PU3MUECKOU
BEJIMYUHBI, €€ BEIBOAA U3 (hOPMYJIBI.

1. PpiOaku Bapuiu yxy B KoTejake o0bEéMoM 3 1. B koTenok Beickinanu 4,8 T cou u
THIaTeNIbHO Tepememand. CKOJIbKO NPUOIUZUTENHBHO MOJIEKYJ COJIM OKa3ajloCh B
CTOJIOBOT TOXKKE 00BEMOM 10 cM® | KOTOPOiT OIMH U3 PHIGAKOB MOMPOOOBAT yXy?



2. B OamioHe HaxoauTCsl KMCIOPOA MO AaBjieHueM 2 atM. npu temmneparype 27°C.
OIIeHHUTE YHCII0 MOJIEKYN KHCIOPOAa MOMagaommx Ha 1 cM® cTeHkn Gamiona 3a |
CM.

IpakTnueckoe 3ansaTue Ne 8. OCHOBbI TEPMOJINHAMUKHA

Heab: 3akpenuth 3HaHusA 10 TemMe «OCHOBBI TEPMOJIMHAMUKHY», C(HOPMHPOBATH
YMEHHUSI U HaBBIKM HAXOKJACHUS (PU3NYECKON BETMUMHBI, €€ BBIBOJA U3 (POPMYJIBL.

1. U3 Gamnona co cxkatbiM 10 aasiaeHus 10 MIla nporanom uspacxomoBaiau 10%
Mmacchel rasza. IIpu 3ToM Temmeparypa ocraercs HOCTOSSHHOM. OnpenennuTs KOHEYHOE
JIABJICHUE TPOIIAHA.

2. 00beM rasa, HarpeBaeMoro B HM300apHBIX YCIOBMSX, yBenuuwics B 1,4 paza.
Omnpenenuth KOHEUHYIO TEMIIEpaTypy Tas3a, eciu HadajibHas TemrepaTtypa Obuia 200
K.

IpakTuueckoe 3ansaTue Ne 9. KPYTI'OBBIE ITPOLECCHBI.

Henn: 3akpenuTs 3HaHMS MO TeMe «KpyroBble IPOLIECCHI. SIBICHUS IIEPEHOCA»,
chOopMHUPOBATh YMEHUSI U HABBIKM HAXOKJICHUS (DU3MUECKON BETUYMHBI, €€ BBIBOJA
u3 popmMyIbI.

1. OnuH MOJIb ABYXaTOMHOT'O H/I€AJILHOTO ra3a COBEPIIAET LIUKJI, COCTOSIIIUN U3 JBYX
u30Xop U AByX u300ap. Haumenbmuit 00b6éM Vo, Hanbonbimii 2V,, HauMeHblee
JaBJIeHUE Py, Haubompinee 2Py [locTtpouts rpaduk mukiaa H PV — guarpamme u
Haytu ero KII/I.

2. Cmemanu 6 1 Boasl pu temmeparype T1=300K c¢ 10 i Boasl mpu Temmepatype
T2=350K. HaliTn n3meHeHune SHTPOINH, POUCXOSIIEE IPU CMENTUBAHUHY.

IlonHBIM KOMIUIEKT MPAaKTHYECKUX 3aJad [0 TemaM pasjaena MexaHuka.

Monekynsippas  ¢u3uka.  TepMOAMHAMUKA  MPEACTABICH B OOC wu
npaktukyme:Kaoupos P.P., /leoswxun H.K., Hacumynnuna C.C., Hosuxosa A. X.
Mexanuxa. Monexynapuas ¢usuxa. Tepmoounamuxa. Memoouueckue ykazaHusi no
NPOBEOeHUI0 NPAKMUYEeCKUX 3aHamull no oucyuniuve «Duzuxay 011 6axanaspos
nanpaenenuti nooeomosxku 13.03.01  «Tennosnepeemuxa u meniomexunuxay,
13.03.02

«Onekmposuepeemuxka  u  anekmpomexuuka»,  15.03.04  «Aemomamuzayus
MEXHONO0SUYECKUX NPOYecco8 U NpPoUu3BoOCmsE» OUYHOU opMbl  00yUeHUs. -
Anomemvwesck, Tunoepagpus AIHU, 2018. -44 ¢ .

6.3.4. Jx3amen
6.3.4.1. Ilopsook nposedenus

Tum 3aanust — BOMPOCHI K dK3aMeHy, 3aJa4u. Bompockl kK dk3aMeHY BBIJAIOTCS CTYJICHTaM
3apanee. TUMoBbIE 3aa4M MPOPEMINBAIOTCS HA MPAKTUYECKUX 3aHATUSIX. CTYJEHT JOJIKEH
JaTh TIOJHBIA, Pa3BEPHYTHI W OOOCHOBAHHBI OTBET HAa COOTBETCTBYIOIIWMW BOIMPOC B
ycTHOU (popMe, pemuTh 3a7auy. buieTr Ha sk3aMeH BKIIIOYAET J[Ba TEOPETUUYECKUX BOMPOCa
W OJHO TpakTUYecKoe 3amanue (3amaudy).OTBeT OOydYaromerocs OICHUBACTCS
MpenoaaBaTesieM B COOTBETCTBUM C YCTAHOBJICHHBIMU KPUTEPHUSIMHU.



6.3.4.2. Kpumepuu oyenusanus

banner B untepsaine 86-100% ot MakcMMabHBIX CTABATCS, €CIIU 00YyUarOIIHIACS:

- JIEMOHCTPUPYET TMPOABHHYTHIA YpOBEHb BJIAJCHUSA 3HAHUSIMH, YMECHHIMH H
HABBIKAMU COOTBETCTBYIOIINX KOMIETECHIIUN, YTO TIO3BOJISIET EMY PEIIaTh HIUPOKUN KPYyT
TUTIOBBIX M HETUTIOBBIX 3a/a4;

- IPOSIBIJI BBICOKYIO 3PYAULINIO U CBOOOIHOE BIIaJICHUE MATEPHAIIOM TUCITUILINHBI,

- JIaJl OTBETHI HA BOIIPOCHI YETKUE, 0OOCHOBAHHBIE U IMOJIHBIE, MPOSBUI TOTOBHOCTh
K JUCKYCCHH.

banner B uatepBane 71-85% oT MakcUManbHBIX CTaBSITCS, €CIH 00YYaIOIIUNCS:

- JISMOHCTPHUPYET 3HAHUS, yMEHUS, HaBBIKH, C(HOPMUPOBAHHBIE HA CPEIHEM YPOBHE
COOTBETCTBYIOIIUX KOMIIETEHIIHIA;

- CIOCOOEH CaMOCTOSITENIbHO BOCIIPOU3BOJIUTH U IPUMEHATh COOTBETCTBYIOLIUE
3HAHUA, YMEHUS U HaBBIKH JIJIsl PEIICHNUS TUTIOBBIX 3a7a4 JUCUUTUIHHEI;

- MOJKET BBITIOJHSATH MOUCK W MCTOJIH30BaTh MONYUYEHHYI0 WH(DOPMAIHIO IS
BBITIOJTHEHHS] HOBBIX TPO(ECCHOHANBHBIX ICHCTBUM;

- JaJl OTBETHI HA BOMPOCHI MPEUMYIIIECTBEHHO MPAaBUIbHBIC, HO HEAOCTATOYHO
YETKHE.

banner B uaTepBane 55-70% oT MakCUMaIbHBIX CTaBSITCS, €CIM 00YJarOIIUNACS:

- IGMOHCTPUPYET 3HAHUS, YMEHUs, HaBbIKU, C(hOPMHUpPOBaHHBIE HA 6a30BOM ypOBHE
COOTBETCTBYIOILIUX KOMIETEHLIUH;

- YaCTHUYHO, C IIOMOIIBI0 H3BHE (HAlpUMeEp, C HCHOJIb30BAHUEM HaBOJSALINX
BOIPOCOB) MOKET BOCHPOM3BOAMTH U MPUMEHSTh COOTBETCTBYIOILIME 3HAHUS, YMEHUS,
HaBBIKH;

- JIaJT OTBETHI Ha BOMIPOCHI HE TIOJTHBIC.

bamne B uatepBane 0-54% oT MakCUMAalIbHBIX CTaBSITCS, €CITH 00YJYarOIIHIACS:

- HE OTBETUJI Ha OOJIBIIYIO YacTh BOIIPOCOB;

- JIEMOHCTPUPYET TMOJHYI0 HEKOMIIETEHTHOCTh B MaTepHalie IUCIUIUIMHBI, He
CIIOCOOHOCTh CaMOCTOATENbHO, 0€3 TMOMOILUM HW3BHE, BOCHPOU3BOAUTH U NPUMEHSTh
COOTBETCTBYIOIIME 3HAHUS, YMEHUSI, HABBIKH.

6.3.4.3. Cooepoicanue oyenounozo cpeocmaa

IlepeyeHb BONPOCOB K 3K3aMeHY IO pa3aeiry: JJIeKTPU4ecTBO U MarHeTusm"

Ne n/m IIpuMepHBIe BOITPOCHI K SK3aMEHY I10 PA3IEIy: OIlK-1 OIIK-2
"DJIeKTpUUECTBO U MarHeTU3M"

1. DJIEKTpUYECKHE  3apsiibl. 3aKOH  COXPaHCHMS + +
AIEKTPUYECKUX 3apsa0B. 3aKoH Kynona.
OTHOCUTENbHAS AUAJIEKTPUYECKas: TPOHUIIAEMOCTh
CpEBbl.

2. DJIEKTPUUECKOE oJie. HarnpsikeHHOCTB + +
anexkTpuyeckoro noiid. [lone Toueunoro 3apsaa.

3. [IpyHIMI Cynepno3uIMU DJIEKTPUYECKUX IIOJIEH. + +
Pacuer nosus aunodns.




['paduueckoe n3o0paxeHue 3IEKTPUUYECKOTO MOJIS.
Bekrop anekrpocrarnueckoit uHAYKIUU D . [loTok
auani D (E)

Teopema Octporpaackoro-I'aycca. Pacuer mons
OECKOHEYHO paBHOMEPHO 3apsHKEHHOM MIIOCKOCTH.

Pacuer snextpudeckoro mosst cepsl, 3apsHKEHHOU
10 MIOBEPXHOCTH.

Pacder 3neKTpUYecKoro mois Iiapa, 3apsKeHHOTO
o 00BeMmy.

Pacuer snexkTpuueckoro nosisi 0€CKOHEYHO IJIMHHOU
PaBHOMEPHO 3apsIAKEHHOU HUTH.

Pacuer mons ABYX OCCKOHEYHO IMapauICIIbBHBIX
Pa3HONMMCHHO-3apPsKCHHBIX IIOCKOCTEH.

10.

PaGota cun 9IEKTPOCTATHUECKOTO MOJSA O
nepeMeleHuto 3apsaa. Llupkynsauus Bektopa E .
[ToTeHINAIBHOCTH 3JIEKTPOCTATUYECKOTO MOJISI.

11.

[Torenuman u pa3HOCTh [MOTEHIMAIOB
AIEKTPUIECKOTro o, [ToTeHIMa Mo TOYeYHOro
3apsna.

12.

DKBHUNOTEHIMAJIBHBIE TOBEPXHOCTH. CBsi3b EUM @ .

13.

Brruucnenue [MoTCHOMAalIa II0JIA, 3apsaKCHHOI'O IIO
IMIOBCPXHOCTH IIIapa.

14.

Berunciiearue nmoreHumana 1mojias  O€CKOHEYHOM
JUTMHBI, PABHOMEPHO 3apSHKEHHOW HUTH.

15.

[IpoBomHuKM B 3nekTpuueckoMm moje. CBOOOIHbBIE
AIEKTPUUYECKHUE 3apsiibl pacrpezeieHue
ANEKTPUUYECKOTO 3apsifa B METATUIMYECKOM
npoBoAHuke. [loTeHIan npoBOHUKA.

16.

DIIEKTPOEMKOCTh YEIUHEHHOTO MIPOBOJIHUKA.
EmxkocTs mapa.

17.

Konnencartopsr. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOopa.

18.

DIEKTPOEMKOCTh c(hepruuecKoro KOHAEHCaTopa.

19.

DNEKTPOEMKOCTh IIMHIPUYECKOTO KOHIEHCATOPA.

20.

CoenMHEHNE KOHICHCATOPOB B OaTapewu.

21.

DHeprus 3apsHKEHHOTO MPOBOJIHUKA, KOHIEHCATOPA.

22.

OHeprusi  a3nekTpuueckoro  moisig.  [lmoTHOCTH
SHEPTHUHU.

23.

Jnmosb B BJIEKTPUYECKOM oJIE. Twuner
JIUDIICKTPUKOB.




24,

[Tonsgpuzanus quUANEKTPUKOB. BekTop nonspuszanuu
P.

25.

DnexTpuueckoe 1nosie B AudJEKTpuKax. CBs3aHHBIE
IIEKTPUYECKUE 3apspl. Jusnekrpuyeckas
BOCIIPUUMYHBOCTb.

26.

Teopema Octporpaackoro-I'aycca s monst B
JUDJIEKTPUKAX.
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SHCKTpI/I‘{CCKI/Iﬁ TOK. YCJIOBHUSA CyICCTBOBAHUA
SJICKTPHUICCKOI'O TOK. Cuita ¥ IIOTHOCTH TOKA

28.

3akon Owma JJ1 OJHOPOJHOIO Yy4yacTKa IICTIH.
DJIEKTPUIECKOE CONPOTHUBJICHUE. SIBnenne
CBEPXIIPOBOJAMMOCTH.

29.

3aBHUCHUMOCTD COIIPOTHUBIICHUSA OT TCOMCTPHYCCKHX
Pa3MCPOBIIPOBOAHUKA, OT TCMIICPATYPHBI.

30.

HOCJIGI[OB&TGHBHOC U I1apaJiiCabHOC COCANMHCHUC
IIPOBOJHHKOB.

31.

Pabora 1 MOITHOCTB AJIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns - Jlenua.

32,

Huddepenunanshas popma 3anucu 3akoHoB Oma u
Jxoyns - Jlenua.

33.

Nctounuk snekrpuyeckoro toka. IJIC mcrouHHUKa
TOKA.

34,

Heonnoponublii yyacTok nenu. 3akoH Oma  ajist
HEOJHOPOJIHOTO YYacTKa LIETIH.

35.

3aMkHyTad 1enb. 3akoH Oma JJ1s1 3aMKHYTOM LIETH.

36.

Pa3BerBnennas uens. 3akoH Kwupxrodpa u wux
IIPUMEHEHUE.

37.

[Tone3nas, monHas moutHocTh. KITJ[ ncrounuka.

38.

MarunutHoe 1nosie TOkoB. MHIyKIHsT MarHUTHOTO
OJIA.

39.

MarautHoe mose B cpeae. HanpspkeHHOCTB
MarHuTHOro noJist. EnuHMIBI H3MEepEeHUsl MarHUTHON
unayknuu (B) m nanpsokennoctu (H) B cuctemax
CH, CI'CM u CcBA3b MEKYy HUMU.

40.

I'paduueckoe u300pa’keHWE€ MArHUTHBIX TOJIEH.
MarautHeii  moTok. Teopema OcTporpajckoro-
I'aycca miist marsuTHOrO 1noJsist. Buxpeson xapakrep
MAarHUTHOTO MOJIA.

41.

JleiicTBMe MarHUTHOTO 1OJIs Ha ToK. Cuiia Amriiepa.

42.

Pamka ¢ TokoM B MarHWTHOM mnojie. MarduTHEIN
MOMEHT. MardauTHBIN JUMOJIb.




43. 3akoH buo-CaBapa-Jlamiacca. 3anuch B CKaISIpHOM + +
Y BEKTOpHOM (popmax.

44, MarnutHoe ToNie JBWXKYyIIMXCA 3apsanoB. Cuna + +
Jlopenua.

45. OnexkrpomaruuTHas uHaykuuu. [Ipasumo Jlenna. + +

46. SBnenus camonHayKIuK. B3anmuaas WHIyKIws. + +

47. OO1as xapakTepucTuka TeOpuu MakcBea. + +

48. | —e ypaBHEeHHEe MakcBeria. + +

49, II-e ypaBHeHnune MakcBeria. + +

50. Ille u 1V-e ypaBuenue Maxkcaeia. + +

IIpuMepHbIe 321241 K IK3aMeHY 0 pa3aeny: ""JJIeKTpu4ecTBO U MarHeTusm'"
(OIIK -1, OIIK-2)

1. Mexnay mnojrocamMu »3JIEKTPOMarHuTa CO3/1a€TCid OJHOPOAHOE MAarHUTHOE IIOJIe,
uaayknus koroporo paBHa 1000 rc. Ilo mpoBomy, miauHONH 70 CM., TOMEIICHHOMY
NEPIeHIUKYISIPHO CHJIOBBIM JHHHUAM, TeueT Tok cuiod 70 A. Haiitm cuy,
JIEVUCTBYIOIIYIO Ha IPOBOJI.
2. DIEKTPOH, MPOMAsS B TJIOCKOM KOHJEHCATOpe MyTh OT OAHOW IJIACTHHBI IO JIPYTOi,
npuoGpen ckopoctb 10° M/c. Paccrosuue Mexay miactuaamu d= 8mm. Haiftn pasHocTb
MOTEHIIMAJIOB MEXK]y TUTAaCTUHAMM, IOBEPXHOCTHYIO IJIOTHOCTH 3apsiia 0 Ha IMJIaCTUHAX.
3. TloTrox nuHEHHOW WHAYKIIMU Yepe3 TUIONIaJb MOMEPEYHOT0 CEUCHHsS COJICHOMIA
paBen ®=1 mkB6. [[nuna conenouma 12.5 cm. Omnpenenutb MarHUTHBIA MOMEHT
ATOTO COJEHOUA.

IlepeyeHb BOMPOCOB K IK3aMeHY 1o pasaenay ""Onruka. Atom. Sapo"

Ne n/mt [IpumepHBIe BONPOCHI K 9K3aMEHY 10 paszzaeny: "OnTuka. OIIK-1 OIIK-2
Atom. SAnapo"

1. IIpenmer onthka. OCHOBHBIE 3aKOHBI ONTHKH. + +
SIBjIeHME TTOJTHOTO BHYTPEHHETO OTPAKEHUS CBETA.

2. Tonkme  nuH3BL ~ OnTtudeckoe  HM300paKCHHE + +
MPEIMETOB C IMTOMOILBIO JTUH3.

3. doTomeTpus. OCHOBHBIE dhoTomMeTpudecKue + +
BEJIMYUHBI U UX CIMHUILIBI.

4, PazButne  B3MISIAOB HA  NPUPOOY  CBETA. + +
KopnyckynsipHO - BOJTHOBOM J1yajin3M CBETA.

5. WNuTepdepenims cBeToBbIX BONH. KOrepeHTHOCTb. + +
YcnoBus max u Min npu uHTEpGEPEHIINN CBETA.




Pacuer wuHTEppEpeHIIMOHHON KapTUHBI OT 2-X
HMCTOYHUKOB.

CriocoObl I[MOJIYy4YCHUA KOI'CPCHTHBIX HMCTOYHHKOB
CBCTa.

WUutepdepeniuss B TOHKMX miieHKax. [lojockr
PABHOI'O HAKJIOHA ¥ PaBHOW TOJIILVHBI.

[IpakTueckoe mpuMeHeHne UHTEepGEPEHIINN CBETA.
HNuTepdepomerpsl.

10.

[IpocBeTneHne ONTUKM.

11.

Hudpaxius ceeta. [lpunuun I'roiirenca-dpenens.
Hudpakuus GOpaynrodepa u nudpakuus Openens.

12.

Meton 30H Openens. OO0bsicHeHUE
MPSAMOJIMHEHHOCTH  PACIpPOCTPAaHEHUS CBETa C
BOJIHOBBIX MO3UIIHH.

13.

Hudpakuus OpeHens Ha OTBEPCTUU 151
HEMPO3PAavYHOCTH JUCKE.

14.

Hudpakuus Opaynrodepa OT OJJHOM 1IETH.

15.

JudpakunoHHas pemierka.

16.

[Tosstpuzanms CBeTa. EctecTBeHHBIN 151
MOJISIPU30BAHHBIN CBET. 3aK0H Mamtoca.

17.

JBoriHoe nyuenpenomnenue. Ilomapuszanus npu
JBOMHOM JIy4ETIPEIIOMIIEHUN.

18.

ITpuzma Hukouns.

19.

[Tonspuzanusi NpU OTPAXKEHUU U TPEIOMIICHUHU.
3akoH bprocrepa.

20.

Bpamenue miockoctu nossipuzanud. [Honspumerp.

21.

TermnoBoe u3nydyeHue. PaBHOBECHOCTH TEILIOBOTO
W3JTYyYCHMUS.

22.

XapaKTepUCTUKU TETUIOBOTO U3TY4CHUSI.
AGcomotHo uepHoe Temo. (AUT). 3akons
n3nydyenust AUT.

23.

Pacnpenenenne sneprun B cnekrtpe AUT. @opmyna
Peens — Jl>xuHca.

24,

KBanToBass rumnore3a. @opmyna Ilmanka mid
TEIJIOBOTO U3Ty4YCHUS.

25.

dotoanekTpuueckuid 3¢dext. Bunbr dpotorddekra.
3axonbl BHemHero ¢potosdpdexra. DOTO3IEMEHTHI.

26.

HecocTositensHOCTD KJIAaCCUYECKOU TEOPHHU.
DoTOHEI. YpaBHeHne OUHIITENHA IS
dboTtorpdexra.
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Macca u umnynsc porona. Iddext Komnrona.

28.

JlaBnenue cBera. OnbiTh JIeOenena.

29.

KopnyckynsipHo - BOJHOBOW JIyalW3M CBeTa.
CraTudeckuii xapaktep pacnpeaeneHus (OTOHOB.

30.

OTKpI)ITHe QJICKTpPOHA. MOI[GJIB aroma ToMmcoHa.

31.

OmnwiTel Pezepdopna. Anepnas monens atoma u ee
HEJOCTATKHU.

32.

3aKOHOMEPHOCTH B ATOMHBIX CHEKTpax.
CrnekTpainbHble  cepuM  H3nydeHuss aroma H.
Omnupuyeckas popmyna baibemepa.

33.

[Toctynarsl bopa. OnbiTel @panka u ['epia.

34,

Mogens aroma Bomopoma 1o bopy. BeiBoa
dbopMyIIbI TSl pauycoB OOPOBCKUX OPOUT.

35.

[lonnast »Heprus »dJEeKTpoHA B aTome. BrIBOA
dbopmysl banemepa - Punbepra.

36.

Ycenexu u HEIOCTaTKU TEOpUH bopa.
KopnyckyiisipHO - BOJIHOBOHM JlyaliM3M BEIIECTBA.
®opwmyna Jle-bpoits.

37.

OnbiTHOE oOocHOBaHue rtunote3bl Jle-bpoiins.
Omnswit JleBuccona u J>xepmepa. OnbiT GabpukaHTa,
bubepmena, CymikuHa.

38.

Bonnoas ¢pynkuusa Y u ee pusndeckuii CMbICIL.

39.

Bpemennoe ypaBnenue lllpenunrepa m ypaBHEeHHE
[[IpenuHrepa At CTaliMOHAPHBIX COCTOSTHUU.

40.

OmneiT Tepua u ['epaxa.

41.

Coun snektpoHa. CnMHOBOE KBAaHTOBOE YHCIIO.
[Tpuanun ITaynum.

42.

MonekyisipHble CEKTpbl. PEHTT€HOBCKUE CIIEKTPHL.
®opmyna Mosmu.

43.

KBanroBble cratucTiku bo3e-OitHmrelina u Gepmu-
Hupaxa. KBanToBast Teopusi CBOOOIHBIX 3JIEKTPOHOB
B METaJLIE.

44,

DJIEKTPOHBI B KPUCTAJIaX. 30HHAS TEOPUS TBEPABIX
TEJl.

45.

AtomHOoe sapo. OOmwMe CcBeIeHHs O  sjpax.
N3oromnbl. EcTecTBeHHAast paIMOaKTUBHOCTh. 3aKOH
PaaMoOaKTHUBHOIO pacraa.

46.

Mertone! peructpanuu MUKpPOYaCTHIL.




47. B3aumojieiicTBHE HYKJIIOHOB U TMOHSTHE O SIACPHBIX + +
cunax. Jlepext Macchl U SHEPrUs CBI3HM sIpa.

48. SAnepHble peakiuu. 3aKOHbI COXPAHEHUS B JIEPHBIX + +
pEeaKIusIX.
49, Knaccuduxarus AJIEMEHTAPHBIX YaCTHII. + +

CoBpeMeHHas (puznveckas KapThHa MUpa.

IIpuMepHbIe 321244 K IK3aMeHy 10 pasaeay: "Onruka. Atom.
SAnpo" (OIIK -1, OIIK-2)
1. Ilydok Oenoro cBera MajgaeT HOPMAJIbHO Ha CTEKJISIHHYIO IUJIACTUHKY, TOJIIHMHA
kotopoir d = 0,4 mxmMm. ITokazarens mpenomiieHus: ctekia n = 1, 5. Kakue miuHb
BOJH, JIeXKallde B Tpeaeliax BHUIUMOIO CIeKTpa (TO 4*10* 1o 7*10'4MM),
YCWINBAIOTCS B OTPAKEHHOM ITy4Ke?
2. Ha kakoM pacCTOSHUM TOJYyYUTCS H300paKeHHE TMpEAMETa B BBIITYKIOM
chepuueckoM 3epkaie paauycoMm KpuBuzHbl 40 cMm, ecau mpeaMeT MOMEUIeH Ha
paccrosinuu 30 cMm oT 3epkana? Kakoil BelIMYMHBI MOJIYYUTCS U300paxKeHHUE, €CIU
MIPEAMET UMEET BEJIUUHHY 2 CM?
3. Ilokazatenp  mpenomieHHMs ~ MaTepuana  MpPU3MBl IS HEKOTOPOTO
MOHOXpOMaTHUeCKOro Jy4da paBeH 1,6. Kakum momkeH OBITh HaWOONBIIMNA YTOMT
MaJeHUsl 3TOr0 Jy4ya Ha MPU3MY, YTOOBI MPHU BBIXOJE JIyda M3 HEE HE HACTYIUJIO
TOJIHOE BHyTpeHHee orpaxenue? [IpenoMisontuii yro npu3msi 45°
6.3.5 3auer
6.3.5.1 Ilopsaoox nposedenus
3aueT popmupyeTcs Mo pe3ysbTaTaM TEKYIIEro KOHTPOJs, 0€3 JOMOJHUTEIBHOTO
ompoca, TaK Kak B TEUYEHHE CEMecTpa MPOBOJUTCA HEOOXOJUMOE KOJIMYECTBO
KOHTPOJIBHBIX MEpONPUITHI, KOTOpPble B CBOEH COBOKYMHOCTH MPOBEPSIOT YpPOBEHb
c(hOPMUPOBAHHOCTU COOTBETCTBYIOIINX KOMITETCHIIUM.
6.3.5.2. Kpumepuu oyenusanus
Jlns monmydeHus 3adera oOuias cymma 0ajioB 32 KOHTPOJIbHBIE MEPOIIPUATHS TEKYILETO
KOHTPOJIS (C y4E€TOM MOOLIPEHHs] 00YyYaroMIerocsl 3a y4yacTUEe B HAyYHOU JESATEIbHOCTH WIU
0COOBIC YCTIEXHW B U3YYCHUH TUCIUILIAHBI) JOJDKHA COCTABIATH OT 35 10 60 Gamios.

6.4. Mertoanueckue MaTepuabl, onpeaessiiolie NPouUeIypbl OLEHUBAHUS
3HAHMi, yYMEHHUii, HABBIKOB, XapPaKTepU3YKOIUMX 3Tanbl (GopMUpOBaHUA
KOMIIeTeHI Uil
6.5. BTI'BOY BO AI'HU pgeiicTByeT 0a/1/IbHO-PETHHIOBASI CUCTEMA OLlEHKHU
3HAHUM 00yYAIOLIUXCS.

OO111ue MOT0KEHHUS:

e JIng gomycka K SK3aMEHY CTyJIeHTY Heo0XOoAuMo HaOpaTh He
MeHee 35 0aJ10B 10 pe3yJibTaTaM TeKYIEro KOHTPOJIS 3HAaHUM.

e Ecmu cTyIeHT mo pe3yibTaTaM TEKYIIEer0 KOHTPOJSI B y4eOHOM
ceMecTpe HaOpasr ot 55 nmo 60 OamwIoB W MO JAAaHHOW JTUCIHUILIMHE



MPEIYCMOTPEH PK3aMEH, TO MO KEJAHUIO0 CTYAEHTA B 3K3aMEHALIMOHHYIO
BEJIOMOCTh M 3a4E€THYI0 KHIIKKY 3K3aMEHATOpOM 0€3 TOIMOJHUTEIHHOTO
OMPOCa MOKET OBITh MPOCTABJICHA OLICHKA «YJIOBJIIETBOPUTEIIHHOY.

e  BrinosHeHne KOHTPOJBHBIX pabOT U TECTOB MPUHUMAETCS B
YCTAHOBJICHHBIE CPOKH.

e 3ammuTa J1abOpPaTOPHBIX PaOOT MPUHUMAETCS B YCTAHOBJICHHBIC
CpPOKH.

e [lpu HaMMUMKM YBaKUTEJIbHBIX MPUYUH CPOK CHAYU MOXKET OBITh
MPOJIJIEH, HO HE 00Jiee YeM Ha JIBE HE/ICIIH.

e  PelTUHIrOBas OLEHKA PETYJSPHO JNOBOJUTCSA A0 CTYAEHTOB U
MepEAACTCS B ICKAHAT B YCTAHOBJICHHBIE CPOKH.

[Topsimok BBICTaBIICHUS] pEUTUHTOBOW OLICHKU:

1. Jlo nHauama cemecTpa mpenojaBaTeib (POPMHUPYET PEUTHHTOBYIO CUCTEMY
OIICHKH 3HAHHUM CTYJICHTOB IO AUCIUILIMHE, C Pa30MBKOM MO TEKYIIIUM aTTECTAIUSIM.

2. IlpenogaBatesns 00s13aH Ha MIEPBOM 3aHSTUU JIOBECTHU JI0 CBEACHUS CTYICHTOB
YCJIOBUSI pEUTUHIOBOM CUCTEMbI OLICHUBAHUS 3HAHUM U YMEHUH 1O TUCIUIUINHE.

3. Ilocne mnpoBeneHHs KOHTPOJIBHBIX UCIHBITAHUN TIpenojaBaTeiab o0sa3aH
O03HAKOMUTH CTYJICHTOB C UX pe3yjbTaTaMU M IO MPOCHOE CTYACHTOB OOBICHHUTH
00BbEKTUBHOCTh BBICTABJICHHOM OICHKH.

4. B cnydae mpoIlyCKOB 3aHATHI 110 HEYBAXKUTEJIbHON MPUYUHE CTYIAEHT UMEET
paBo A00paTh Oaibl MOCJIE U3YUYEHHS BCEX MOJYJICH /10 Hadyasla SK3aMEeHAIMOHHOMN
CECCHH.

5. CryaeHT wuMeeT TMpaBo J00path Oaibl BO BpeMs KOHCYJbTAIIUH,
HA3HAYCHHBIX NPENOAaBATEIEM.

6. IlpemomaBaTens HeceT OTBETCTBEHHOCTh 3a TPABWIBHOCTH TOJCYECTA
UTOTOBBIX OAJLIOB.

7. TlpenonmaBaTtenb HE HWMEET IpaBa aHHYJIUPOBATH OalIbl, MOTYYEHHBIC
CTYJIGHTOM BO BpeMs CEeMeCTpa, 00si3aH YUYHTHIBAaTh MX MPU BBIBEJICHUM HTOTOBOU
OLICHKM.

Pacnpenenenue peiiTUHIOBBIX 0AJJIOB IO JUCHUIJINHE

[To gucrummnae «®du3nkay NpeaycMOTpeHO MO 2 TUCHUTTHHAPHBIX MOIYJS B
1,2,3 cemecTtpax.

Pacnpenesnenue peiiTHHIOBBIX 0QJIJIOB 10 JUCUUIIJIMHAPHBIM MOXYJISIM

JIM1.1 JIM 1.2
Texymumii koHTpOIB (1a00paTOpPHBIE 19-30 4-6
3aHSITHS)
Texymuit KOHTPOJIb (IIPAaKTUYECKUE 6-10 2.6
3a/1a49n)
Texytuit KOHTPOIb (TECTUPOBAHUE) 2-4 2-4
O01mee Ko1HYECTBO 02/110B 27-44 8-16
Hrorosslii 0amn: 35-60




M 1.1

n/a Buab1 patot Makcum. 0a1ia
Texkyuuii KOHTPOJIb

1 JlaGopatopHoe 3ansitue Ne 1,2 JlaGopatopHasi paGora Nel 2
«[IpsiMbIe U KOCBEHHBIE U3MEPEHUS»

2 JlaGopatopHoe 3ansitue Ne 3. JlaGopaTtopnas pabGora Ned. 3
«3yueHne 3aKOHOB KMHEMAaTUKH U JUHAMUKH MPSIMOJIUHEHHOTO
JBIDKEHUS HA MallliHe ATBYa»

3 JlabopaTopHoe 3ansitue Ne 4, 5 JlaGopaTropHasi padora Ne3. 3
«OrmnpeneneHue MOMEHTa HMHEPUUU KPECTOBHHBI C IOMOIIBIO
MmasiTHHKa O6epOexa»

4 JlaGopatopHoe 3ansitue Ne 6. JlaGopaTtopnas pabGora Ne6. 3
«V3ydenue ynpyroro u HEymnpyroro COyJlapeHusi mapoB»

5 JlabopaTopHoe 3ansitue Ne 7. JlaGopaTtopHas pabGora Nel2. 3
«Ormpenenenne  KOdpGUIHMEHTa TPEHUS KAYCHUS C TIOMOIIBIO
HAKJIOHHOM TJIOCKOCTH»

6 JlabopaTopnoe 3ansitue Ne 8, 9 JlaGopaTtopnas padora Nel0. 2
«OmnpeneneHne MOIyJsl YIPYTOCTH METOIOM U3THOa»

7 JlabopaTopnoe 3ansitue Ne 10. JlaGopaTophnas padota Ne2. 3
«OrmpeeneHue ycKopeHus cBOOOIHOTO MaICHUsD

8 JlabopaTopnoe 3ansitue Ne 11. JlaGoparophHas pabora NeS. 3
«OmnpeneneHre CKOPOCTH MOJIETa MYJIH C MOMOMIBIO KPYTHIHLHOTO
OAJUTMCTUYECKOTO MasiTHUKA

9 JlabopaTopnoe 3ansaTue Ne 12. JlaGopaTopnas paGora Ne 13 2
«MccrnenoBanue COOCTBEHHBIX KOJEOAaHMM CTPYHBI METOJIOM
pe30HaHCcay

10 | Jlaboparopnoe 3ansitue Ne 13. JlaGopatopnas paGora Ne 12 3
«M3mepenne kodpduimeHTa TpeHUs KaueHHss ¢ TOMOLIbIO
HAKJIOHHOTO MasiTHUKa)

11 | JlaGopaTopHoe 3ansaTtue Ne 14. JlaGopaTtopnas padora Ne 7 3
«M3ydenue 3aTyxaromux kojaeOaHuii MasTHUKa MakcBesia»

Hroro: 30

Texkymmi KOHTPOJIb

1 IIpakTuyeckoe 3ansiTue Nel. Beenenune. Kunemaruka. 2

2 IpakTuyeckoe 3ansaTue Ne2,3 J[uHamuka MaTepruaIbHOU TOUKH. 2

3 IIpakTuyeckoe 3ansitue Ned. Pabota. DHeprus. MOIIHOCTb. 2

4 IIpakTnyeckas  pabdora NeS. JluHamumka  BpalaTeabHOrO 2
JIBUKCHHSL.

5 IIpakTuyeckoe 3anaTue Ne6. 2
MexaHnndeckue KojaeOaHHs U BOJTHBI.

Hroro: 10

1 TecTupoBanue nmo moaymo 1.1. 4
Hroro: 44

JAM 1.2
n/n | Buasl pador Maxkcum. 6a/11
Texkyuuii KOHTPOJIb

1 JlabGopaTopHoe 3ansaTtue Ne 15, 16 JlaGopatopnass paGora NeS. 2

«Onpenenenue kodhPuiMeHTa TMHAMAYECKON BI3KOCTH




2 JlabopaTopHoe 3anaTne Ne 17. JlaGopaTopnas paGora Ne9. 2
«OrmnpeneneHne  OTHOLIEHUS YAEJIbHBIX TEIUIOEMKOCTEH TIa30B
Meroaom Kiemana-Jlesopmar

3 JlabopaTopHoe 3anstue Ne 18. JlaGopatopHass paGora Ne 14 2
N3mepenue koduimenTa moBepXHOCTHOTO HATSHKCHUS KHUIKOCTH

Hroro: 6

Tekymmii KOHTPOJIb

1 IIpakTHyeckoe 3anaTHE Ne7. MONEKYJIIpHO-KUHETUYECKAs. TEOpUs 2
UJeaIbHOTO rasa.

2 IIpakTuyeckoe 3anaTue Ne§. OCHOBBI TEPMOIUHAMHUKH. 2

3 IIpakTuyeckoe 3ansaTue Ne9. Kpyrossie mporecchl 2

Hroro: 6

Texkymuii KOHTPOJIb

1 TecTupoBanue no moayiio 1.2. 4

Hroro: 16

Pacnpeneﬂeﬂne peﬁTHHFOBLIX 0aJ1J10B 1O ANUCHUIVIMHAPHBIM MOAYJ/IAM

IM2.1 M 2.2
Texkyuuii KOHTPOJIb (J1abopaTOpHBIE 21-32 10-20
3aHSITHUSA)
Texkymuii KOHTPOJIb (TECTUPOBAHUE) 2-4 2-4
OO0u1ee KoTMYeCTBO 0AJ1TI0B 23-36 12-24
Hroroserii 0aJwr: 35-60
AM 2.1
n/m Buasl pador Maxkcum. 6asu1
Texkymmii KOHTPOJIb
1 Jla6opaTopHnoe 3ansaTue Ne 1,2, JlaGoparopHas pa6ora Nel. 4
«M3ydeHue 31eKTpoCcTaTHUECKOTO OIS »
2 JlaGopaTopHoe 3ansitue Ne 3, 4. JIaGopaTtopHas paGora Ne2. 5

«Onpenenenne BIEKTPUYECKOM €MKOCTH KOHJEHcaTopa C
MOMOIIHIO OATUTMCTUYECKOTO TAIbBAHOMETPA»

3 Jla6opaTopHnoe 3ansaTue NeS, 6. JIaboparopHas pa6oTa Ned. 5
«['pagyupoBka BarTMeTpa. M3MepeHue CONPOTUBICHUIH C
MIOMOIIIBIO BOJILTMETPA U aMITEPMETPa»

4 Jla6opaTopHnoe 3ausitue Ne 7, 8. JlaGopaTopHasi padora Ne5, 4
«U3yuenune 3aBucumoctu mornHoctd W KIIJI ucrounuka Toka
OT COIIPOTUBJICHUA HAI'PY3KHU»

5 JlaGopatopnoe 3ansitue Ne 9, 10. JlaGopaTtopnas padGora 4
Ne6. «OnpeneneHre CONPOTUBICHUN MPOBOAHUKOB METOJOM
MOCTHKOBOH CXEMBI»

6 Jladoparopnoe 3anusitue Ne 11 JlaGopaTtopnasi padora Ne§8. 5}
«3mepenune 3IEKTPOABIKYIIECH CHUIIbI METO0M
KOMIICH AL

7 JlaGopaTopHoe 3ansitue Ne 12. JlabopaTopHasi padora 11. 5
«U3yuenue ¢ pexra 3eedexar

Hroro: 32

Texkyuuii KOHTPOJIb
1 TectupoBanue mo MoayJaro 2.1. 4

Hroro: 36




JIM 2.2

n/a Bujabl pador MakcuMm. 0aJL1
Texkymmii KOHTPOJIb

1 JlaGopatopHnoe 3ansitue Ne 13. JlaGopaTtopnas padora Ne7. 5
«OmnpeneneHne ropu30HTAILHON COCTABIISIIONIEH MarHUTHOTO
HOJIs 3EMJTU»

2 JlabopaTopHnoe 3ansitue Ne 14. JlaGopaTtopHas padora Ne9. 5
«OmpeneneHue  yAeabHOrO 3apsja d3JIEKTPOHA METOAOM
MarHeTpoHa»

3 JlabopaTopHoe 3ansitue Ne 15. JlaGopatopHasi pabGora 5}
Nel2. «Onpenenenue UHIYKTUBHOCTU KaTyILIKH

4 Jladoparopnoe 3ansitue Ne 16, 17 «JIaGopaTtopHasi padora )
Ne 10. «M3mepeHre MarHUTHOW WHAYKIIUH C TIOMOIIBIO
AQHAJIMTUYECKUX BECOB)

Hroro: 20

Tekymmuii KOHTPOJIb

1 TecTupoBanue no Moay.Jaw 2.2. 4

Hroro: 24

Pacnpeuenerme peﬁTHHFOBbIX 0aJ1J10B 1O AUCHUIIVIMHAPHBIM MOAYJISAM

JIM 3.1 JIM 3.2
Texyiuit KOHTPOIB (TabopaTopHbBIE 2540 6-10
3aHSITHS)
Texyiuit KOHTPOIb (TECTUPOBAHUE) 2-5 2.5
OO0uree ko1M4YecTBO 0A/1JI0B 27-45 8-15
Hroroselii 6a: 35-60

JIM 3.1
n/m Buasbi pador Maxkcum. 6a11
Texkymmi KOHTPOJIb

1 JlaGopaTopnoe 3aHsiTue Ne 1. 4
«Ormpenenenue TMOKazaTeisl MPETOMIEHUS TMPU  MOMOIIH
MHUKPOCKOTIa

2 JlaGopaTopHoe 3ansitue Ne 2. 4
«Omnpenenenne (OKYCHOTO PACCTOSHHSI COOMpArOeH
paccerBarOUIEN JTUH3

3 Jla6opaTopHnoe 3ansatue Ne 3, 4 JlaGoparopHasi pa6ora Ne3. 4
«M3y4yeHne 3aKkOHOB OCBEIIEHHOCTH

4 JlaGopaTopHoe 3ansitue Ne 5, 6. JlabopaTopHasi padota Ned. 4

«M3ydyenne naTepdepeHIIn CBETa C TOMOIIBIO OUITPU3MBI
Dpenens»

S) JladopaTropnoe 3ansitue Ne 7, 8. JlaGopaTopHasi padora NeS. 4
«OmpeneneHue JIMHBI CBETOBOW BOJHBI C  IOMOIIBIO
JU(GPaKIIMOHHON PEHIeTKI

6 Jladoparopnoe 3ansTue Ne 9,10 JlabopaTtopnasi padora Ne§8. 4




«Andpakmus dpenens Ha Kpyriaom oTBepcTuH. Judpaxiuys
O®paynrodepa Ha MIETH».

7 JladopaTropnoe 3ansaTue Ne 11. JlaGopatopnasi padora Ne6. 4
«M3yuenue sBieHus nosisipuzannu csera. Ilposepka 3akona
Mamnroca»

8 JladopaTopnoe 3ansitue Ne 12. JlabopaTopHasi pabora Ne7. 4
«Omnpenenenue YAEIBHOTO BpallleHus IUIOCKOCTH
NOJIpU3alMd W KOHLEHTpAallMM  pacTBopa  caxapa
MOJIIPUMETPOM

9 JlaGopaTopHnoe 3ausitue Ne 13. JlaGopaTopHasi padora Ne9. 4
«Omnpenenenue nocrostuaoit Credana-bonpumana
10 JlabopaTopHoe 3ansitue Ne 14. JlabopaTopnasi padora Nel0. 4
«3yuenne CcBOWCTB  (DOTOIIEMEHTOB C  BHEIIHUM U
BHYTpeHHUM GoT0dhhekTom»

Htoro 40
Tekymuii KOHTPOJIb

1 TecTupoBanue no moay.aw 3.1. 5

Hroro: 45
JIM 3.2
/m Buasi pador Maxkcum.0am1
Texkymmii KOHTPOJIb
1 JlaGopaTopHnoe 3anaTtue Ne 1516 JlaGopaTtopnass paGora 5

Nell. IlpusmenHbli MoHOXpoMmaTop. M3ydeHwe aToMHBIX
criekTpoB. Onpeenenne nocTostHHo Pungbdepray

2 JlaGopatopHoe 3ansitue Ne 17, 18 JlaGopatopHass padora 5
Nel3 «Jludpakius 37eKTPOHOB
Hroro 10
Texkymuii KOHTPOJIb
1 TecTupoBanue mo moay.io 3.2. 5
Hroro: 15

Cryaentam MOryT ObITh JOOABJICHbI IONMOJHHUTEIbHbIE 0AJUIBI 32 CIEIYIOLINE
BU/IBI JICATCIILHOCTH:

- y4acTHe B HAYYHO-HCCIIEIOBATEIBCKOM paboTe kKadeaps! (10 7 6ayoB);

- BBICTYIUICHUE C JokianaMu (10 NMpoduito TUCIMIUIMHBI) Ha KOH(PEPECHITUSIX
pa3IMYHOTO YPOBHS (10 5 0aIoB);

- y4acTH€ B HalTMCAHUU CTATeH C mpemnojaBatessiMu kadeaps (10 5 6amioB);

- ydacThe B HUHTEIJUICKTyaJlbHOW urpe «bpeitH-puHr», mpoBoauMoi kadeapoi
¢busuky 1 xumun (10 5 6aII0B), HA OJIMMITHAJIAX B IPYTUX By3ax (1o 10 6amio.).

[Tpu stom, ecmu B Teuenue 1, 2, 3 ceMecTpOB CTyJeHT HaOupaeT GoJiee 60
0amioB (Mo  pe3ynpTaTaM  IUCHUIUIMHAPHBIX ~ MOAYyJEH W TIOTYyYEHHBIX
JOTIOJIHUTEJIPHBIX OAJJIOB), TO UTOTOBast cyMMa OaliyioB okpyrJisiercs 10 60 6asioB.

B cootBeTcTBUM ¢ Y4eOHBIM IUIaHOM HamparieHusi noarorosku 27.03.04
«YmpaBlieHHe B TEXHMUYECKMX CHCTEMax» II0  JUCHUILIMHE  «Dusnka»
npeaycMoTpensl 3a4eT (1 cemectp), d3k3ameH (2, 3 cemectp).



JLitst monydeHus 3a4eTa odmas cymma 0aiuioB (3a JUCHUTIIMHAPHBIC MOAY/IH 1
JOTIOJIHUTEJIbHBIE OaJIjIbl) TOJDKHA COCTABIATH OT 35 710 60 6aios

Ha mnpoMexyTouHOW arTecTaiud TOABOIATCS HWTOTH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM B BHJE KOMIUIEKCHOM OLEHKM 3HaHWM, YMEHWU, BJIAJCHHUN IO
xomnerennuu OITK-1, OIIK-2.

Kpurepuu oueHku 3HaHUI CTYICHTOB
B PaMKax IPOMEKYTOYHOH aTTecTaluuu B (hpopMe IK3aMeHa

No .
w/n CrtpykTypa 3K3aMEHAI[MOHHOTO OuieTa MakcumanbHBIN Oai
1 [lepBsIii TEOpEeTHUECKUN BOTIPOC 10
2 BTtopoii TeopeTrueckuii BOIpoc 15
3 [IpakTrueckoe 3aganue (peieHue 3aa4m) 15
Hroro 3a 3k3amen 40
IIIkana nepeBoaa peiiTHHIOBbIX 02JJI0B
Oo01ee KOJIMYeCTBO HAOPAHHBIX 0AJIJIOB Ouenka
55-70 3 (YIOBJIETBOPUTEIHHO)
71-85 4 (xopol1o)
86-100 5 (otmmyHO)

7.IlepeyeHb OCHOBHOM, 1ONMOJHUTEILHON YU4eOHOH JJUTEPATYPHI U Y4€OHO-
METOANYECKUX U3IaHUi, HeOOXOAUMBIX /IJI1 OCBOEHUS M CIIUTLIHHbI

Ne KomnuectBo TeYaTHBIX
A SK3EMILISIPOB 1702051 aapec

n/n bubnuorpaduyeckoe onrcanue
3JIEKTPOHHOTO pecypca

Koaddpunment
00eCIIEYEHHOCTH

OcHoBHasi MTEPaTYpa

1. Tpodumosa T.U. Kypc pusuxu: 22-eu3n . — | http://elibrary.agni-rt.ru/
M.: Beicmas mikona., 2016. - 560 c.,

2. Jleryra C.H., Yakak A.A., Kypc ¢usuku. | Pexum nocryna: 1

Omnrtuka. YueGHoe mocobue mst cryzenros | Ntp://www.iprbookshop.ru/30
111.html/

MH)KEHEPHO-TEXHUYECKUX HaIpaBJICHUN
MIOATOTOBKH: OpenOyprckuit

rocynapcTBeHHblil yHuBepcuter, ObC ACB,
2014



http://elibrary.agni-rt.ru/
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/30%20111.html/
http://www.iprbookshop.ru/30%20111.html/

Ko3eipes  A.B. TepMonunamuka  u
MoJIeKyJsipHast (u3nka. YuebHoe mocodue:
ToMCKUI TrOCyAapCTBEHHBIM YHUBEPCUTET
CHCTEM YIPaBJICHUS U PATUOIIIEKTPOHUKH,
One Kontent, 2012 ¢

Pexxum noctyna:
http://www.iprbookshop.ru/1387
1.html/

JonosiHUTeILHAS JTUTEpPaTypa

[lupokoB, C. B. ®usuka sAAEPHBIX
peakTopoB : ydeOHoe mocobue / C. B.

Pexxum noctyna:
http://www.iprbookshop.ru/20

[IIupokoB. — MuHck : Bemmiimas mkoua, | 292.html/

2011. — 349 c.

JIBOSIIIKHH H.K. DnexTponno- http://elibrary.agni-rt.ru/.
o0pa3oBaTeNbHBIA pecypc «IIEKTPUIECTBO

u MarHeTu3M»

JUist 0aKkajgaBpOB TEXHUUECKUX
HaIpPaBJICHUH TOJATOTOBKH, BceX Gopm
obOyuenusi- AipmerbeBck: AI'HU, 2019.

JIBOSALIKYH H.K. DNeKTpOHHO-
oOpa3oBaTenbHBI pecypc «OnTuka. ATom.
SAnpo» nang GakalaBpoB  TEXHUYECKHX
HaNpaBICHUH TOATOTOBKH, BcCeX (HopMm
oOyuenus. — AnbmerbeBck: AI'HI,2019.

http://elibrary.agni-rt.ru/.

HosukoBa AX. DNIEKTPOHHO-
oOpa3oBaTenbHBIl  pecypc  «MexaHMKH.
MonekynsipHas ¢usuka. TepmonnHamuka»
Ui OakalaBpOB TEXHUYECKUX HAIpaBJICHUM
MO/ATOTOBKH

Bcex (opMm o0O0ydeHus. — AJBMETbEBCK:
AT'HH, 2019.

http://elibrary.agni-rt.ru/.

Y4yeOHo-MeTOAuYEeCKUEe

H3AaHuA

Kabupos P.P., Harumynnuna
C.C, JBoSIIIKUH H.K. MexaHuka.
Monekynspuas ¢usuka. TepmoanmHamuka.
Metoauyeckie yKazaHds TIO HM3YUEHUIO
mcuuIuiHel  «@u3ukay s OakanaBpoB
TEXHUYECKHUX HAIMpPaBIIEHUN MOATOTOBKU
Bcex ¢opMm oOydeHHs- AJTBMETHEBCK,
Tunorpadus AT'HU, 2018. -48c.

http://elibrary.agni-rt.ru/

Harumynnuna C.C., [IBosikuH
H.K., KaOupos P.P. DnekrpuyectBo u
MarHeTu3sM. MeToanyeckre yKa3aHus 110
n3ydeHmro Kypca «®usnka» st 6akaisaBpoB
TEXHUYECKUX HalpaBJICeHUI MMOATOTOBKU
Bcex ¢opMm oOydeHHs- AJTBMETHEBCK,
Tunorpadus AI'HU, 2018. -32c.

http://elibrary.agni-rt.ru/



http://www.iprbookshop.ru/1387%201.html/
http://www.iprbookshop.ru/1387%201.html/
http://www.iprbookshop.ru/20%20292.html/
http://www.iprbookshop.ru/20%20292.html/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/

Kabupos P.P., JIBOSIIIIKHH H.K.,
Harumymnmuna C.C., HoBukoBa A. X.
Mexanuka. MonekynsapHas buzuKa.
TepmoauHamuka. MeTonuueckue ykasaHuUs
10 MPOBEACHUIO MPAKTUYECKUX 3aHATHH 1O
mucuurnHe  «®uzukay s 6akanaBpoB
HanpaBJICHUN IIOJTOTOBKH 13.03.01
«TemmosHepreTuka W TEIUIOTEXHHUKAY,
13.03.02 «INEKTPOIHEPIeTHKA u
3IEKTPOTEXHUKA, 15.03.04
«ABTOMaTHU3aLUA TEXHOJOTHYECKHUX
MIPOLIECCOB U TIPOU3BOJICTBY OYHOU (HOPMBI

oOyueHusi. - ANbMeThEBCK, Tumnorpadus
ATHU, 2018. -44 ¢ .

http://elibrary.agni-rt.ru/

Heosimikua H.K., Kabupos P.P. Omnruka.
Atom. Snpo VYueOHoe mocobue 1O
muciuminHe «®duszuka» ans  GakaaaBpoB
TEXHUYECKUX HANPaBICHUH TOATOTOBKU
Bcex (opMm oOyuyeHUs. - AJIBMETHEBCK,
Tunorpadust ATHW,2015.-315c.

http://elibrary.agni-rt.ru

JIBOSAIIKHH M.H., Yepkacc M.A.,
JIBOSALIKWH H.K., Kabupos P.P.,
Harumynuna C.C.,HoBukosa AX.
Xacanosa ['.A. MexaHuka u MoJeKyspHas
¢uzuka» JlabopaTOpHBIN MPAKTHKYM IO

http://elibrary.agni-rt.ru/

mucnuiuinHe  «Pusnkay s 6akaliaBpoB
TEXHUYECKHUX HANPaBJICHUH MOITOTOBKH
BCEX

bopm o0OyueHusl. - AIBMEThEBCK,
Tunorpadust AT’HU, 2017. -112c.

JIBOSAIIKWH H.K,, Kabupos P.P.,
Harumymmuna C.C., HosukoBa A.X,,
DNEeKTPUUECTBO u MarHeTus3M.
JIaGopaTopHBbIif TPaKTUKYyM MO AUCLUUIUINHE
«Puzuka» 8 0OakanaBpoB TEXHHUYECKHX
HampaBlICHUH TOATOTOBKM Bcex (HopMm

oOyueHusi- AnpMeTheBCK, Tumnorpadus
AI'HH, 2017. -64c.

http://elibrary.agni-rt.ru/

AzanueeB H.M., [IBosmikua H.K., Kabupos
P.P., Harumymmuna C.C., HoBukoBa A.X.,
OumumnmoB A.B., XacanoBa I'.A. Onrwuka.
ATtomHas u sfiepHas ¢busuka.
JIabopaTopHBI MPAKTHKYM I10 TUCITUTUTHHE
«Dusnka» s OakaJaBpPOB TEXHHUYECKUX
HaIpaBJICHUH TIOJTOTOBKH  BceX (opM
o0OyueHusl. - ATBMEThEBCK,
TunorpadhusAI'HI,2017.-88c.

http://elibrary.agni-rt.ru/

Kabupos P.P. «®usuka» Mertoanueckue
YKa3aHHUsA 1o OpraHH3alnn
CaMOCTOATEIILHOU u BBIITOJIHEHUIO
KOHTPOJIbHOM pabOThl MO AUCLUILINHE
«Pu3uka» I 0akagaBpOB TEXHHUYECKUX
HamnpaBlIeHUH TOATOTOBKU BceX (HopMm
oOyyeHus - AnbMeTheBCK, Tumorpadus
AT'HH, 2017. -24c.

http://elibrary.agni-rt.ru/



http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/

9 IOeosmkma  H.K.,, Omnruka. Ksanrosas http://elibrary.agni-rt.ru/. 1
¢uzuka. Ousmka sapa. YuyeOHoe mocobue
no muctuiuinae «Du3ukay s OakaiaBpoB
TEXHUYECKUX HAMpaBICHUH  IMOJTOTOBKH
Bcex (Gopm oOydeHHs. —AJBMETBEBCK,
Tunorpadpus AT'HU,2020.-341c.

DJIEKTPOHHBII 00pa30BaTeILHBII pecypc
1 HBosimkua H.K DnekrponHo- http://mdl.agni-rt.ru/. 1
00pa3zoBaTeNbHBIN pecypc «IEKTPHUECTBO
Y MarHeTusm» Jj1s 0akaiaBpoB
TEXHUYCCKHUX HAIPaBICHUM
MOATOTOBKU,BCEX POpPM O0yUeHUS. —
AnsMmetneBck, AI'HI,2019.
2 Heosimkua H.K. DnexrponHo- http://mdl.agni-rt.ru/. 1
oOpa3zoBatenbHbIi pecypc «OnTuka. AToMm.
SAnpo» ms 6akaaBpoOB TEXHUIECKHIX
HaIpaBJIEHUH TOJTOTOBKH ,BceX (Hopm
obOyuenus. —AnbmeTheBCK, AI'HI1,2019.
3 HosukoBa A.X. DieKTpOHHO- http://mdl.agni-rt.ru/. 1
o0pa3oBaTenbHbIN pecypc «MeXxaHUKH.
MonekynspHas pusuka. TepMoaMHAMHUKAY
JUTs1 0aKaIaBpOB TEXHUYECKUX
HaIpaBJIeHUH TOJTOTOBKH, BceX (Hopm
oOyuenusi. AnbmerheBck, ATHI,2019.

8. Ilepeuens npodeccHoOHAIBbHBIX 023 JaHHBIX, HHPOPMAIMOHHBIX CIIPABOYHbIX CHCTEM
U MTH(POPMAIMOHHBIX PECYPCOB, HEOOXOAMMBbIX [IJISl 0CBOCHHS TUCIUILINHBI.

Ne HaunmeHnoBanue Anpec B UnTepHere
n/n

1 Enunoe okHO nocTyna Kk mHGOpMamoHHBIM pecypcam | http://window.edu.ru/

2 Poccuiickas rocymapcTBeHHas OMOIHOTEKA http://www.rsl.ru/

3 DnexTponnas oudmuoreka Elibrary http://elibrary.ru/

4 DekTpoHHO-0MOHOoTeuHast cucrema IPRbooks http://iprbookshop.ru/

5 OnexrponHas oubnroreka AIHU http://elibrary.agni-rt.ru.



http://window.edu.ru/
http://www.rsl.ru/
http://elibrary.ru/
http://iprbookshop.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/

9 .Metoauveckue YyKazaHusi UIsi OOYyYAalOIIUXCHA IO OCBOCHHIO
JTUCIHHUILINHBI

[{esib METOIUYECKUX YKa3aHHWH 1O OCBOCHHIO JUCIHUIUIUHBI — OOCCIICYHMTH
oOyyaromieMycss  ONTHMAaJbHYI)  OpPraHM3aIllMI0  Mpollecca  H3YyUCHUs
JTMCUUIUIMHBL, a TAaKKe BBIMOJIHECHUS Pa3IMYHBIX (OPM CaMOCTOSTEIBHO
paboTHI.

WN3yuyeHne AMCHMIUIMHBI OOydYalImMMCs TpeOyeT CHUCTEMaTU4YecKoro,
YIOPHOTO M IIOCJEIOBATEILHOIO HAKOIUIEHHS] 3HAHUM, CIEJOBATENbHO,
MPOIYCKH OTAENbHBIX TEM HE IO3BOJSIOT TJIyOOKO OCBOUTH Kak
OPOIYLICHHYIO TEMY, TaK U BCIO JUCLUUIUIMHY B LeJOoM. VIMEHHO mO3TOMY
KOHTPOJIb HaJl CUCTEMATHYECKON paboTOi CTY/IEHTOB JOJKEH HAXOAUTHCS B
LEHTPE BHUMAHUS MPETO1aBaTeNsl.

[Ipn MOArOTOBKE K JIEKIIMOHHBIM 3aHATHAM (TEOPETHUYECKUH KypC)
00yJarommMcs: He0OX0AUMO:

- repe; O4YepeAHOM JIEKIMe HeoOXOIUMO H3YYUTh 110 KOHCHIEKTY
MaTepuan  MPEAbIIyIIed  JIEKIUH, MNPOCMOTPETh  PEKOMEHIYEMYIO
JUTEPATYPY;

- TP 3aTPYIHEHUSX B BOCIPHUSITUU MaTepHalia CieayeT oOpaTUThCS
K OCHOBHBIM JIMTEPATypPHBIM HCTOYHHUKAM, PEKOMEHJIOBAaHHBIM pabouei
nporpaMmoi  aucHMIUIMHBL.  Eciu  pazoOpaTbecsi B Marepuale
CaMOCTOATENIbHO HE YIAloCh, TO CIEAYeT OOpaTUTbCs K JIEKTOpy (IO
rpaduky €ero KOHCYJbTalMi) WJIM K MPENoJaBaTelll0 Ha MPaKTUYECKHX,
7a00pATOPHBIX 3aHATUSIX.

[Ipy mOATOTOBKE K MPAKTUYECKUM U JTAOOPATOPHBIM  3aHSTHSIM
oOy4Jaronmmcsi Heo0X0IUMO:

- IPUHOCUTH C COOOM PEKOMEHJIOBAaHHYIO B pabodeil mporpamme
JUTEPATYPYK KOHKPETHOMY 3aHSITHIO;

- 710 OYEepeaHOTO MpPaKTUYECKOro, JabOopaTOPHOTO 3aHSATHS IO
PEKOMEHIOBaHHbBIM JUTEPATYPHBIM UCTOYHUKAM npopaboTathb
TEOPETUYECKUIN MAaTEpUajl, COOTBETCTBYIOLIEH TEME;

- TEOPETUYECKUI MaTepuan ClIeAyeT COOTHOCUTh C HOPMAaTHUBHO-
CIIPABOYHOM JIUTEPATYypPOH, TaK KaK B HE MOTYT OBITh BHECEHBI MOCIIEIHIE
Hay4YHble M TMPAKTHUYECKUE JIOCTUXKECHHS, W3MEHEHHUsS], JOIOJHEHUS,
KOTOpbIE HE BCEI/Ia OTPAXKEHbI B yUeOHOM TuTepaType;

- B HaYaJIe 3aHATUH 33/1aTh IPENOJAABATEIO BONIPOCHI 10 MATEPHAILY,
BBI3BABILEMY 3aTPYJHEHHUS B €r0 MOHUMAaHUU U OCBOCHHMH IPU PELICHUU
3aJ1a4, 3aJaHHBIX JJI1 CAMOCTOSITEIBHOIO PELICHMUS;

- Ha 3aHATUU JOBOJAMTH KaXIyl 3aJady J0 OKOHYATEIbHOIO



pelieHusi, JAEeMOHCTPUPOBaTh TOHMMAaHUE MPOBEACHHBIX pPACUYETOB, B
cilyyae 3aTpyJHeHHUN — oOpamaTbes K Mperno1aBaTelio.

OOyuaromumces, TPONYCTUBIINM 3aHATHS (HE3aBHUCHUMO OT NPUYMH),
PEKOMEHIyeTCsl HE TO03Ke, 4YeM B 2-HeIeNbHBIH CpPOK SIBUTbCA Ha
KOHCYJIbTAIIMIO K MPENOo/IaBaTeII0 U OTYUTATHCS 110 TeME, U3ydaBIIeiics Ha
3aHATHUU.

CamocrosiTenbHass paboTa CTYJEHTOB HWMEET CHUCTEMATUYECKHM
XapakTep U CKJIAAbIBACTCS U3 CIEAYIOLUMX BUIOB AEATEIbHOCTH:

- MOJATOTOBKAa KO BCEM BHUAAM KOHTPOJBHBIX MHCIBITAHUH, B TOM
qucie K TEKyLIIEMy KOHTPOJK YCHEBAaeMOCTH (B TEUEHHE CEMECTpa),
IPOMEXYTOUHOM arTecTau (110 OKOHYAHUU CEMECTPA),

- pelieHue MPaKTHICCKUX 33719,

- CAMOCTOSITEILHOE U3YUEHUE TEOPETUUECKOTO MaTEepHaIa;

- opopMIIeHHE OTUYETOB 1O JIA0OPATOPHBIM padboTaMm;

- MOJITOTOBKA K 3aIIUTE OTYETOB I10 JIA0OPATOPHBIM paboTaM.

JIJisi BBITIOTHEHWS YKa3aHHBIX BHJIOB PabOT HEOOXOIWMO H3YYHTh
COOTBETCTBYIOIIME TEMBl TEOPETHUYECKOTO MaTephayia, HCIOIb3Ys
KOHCIIEKT JICKIIMHA, YYEOHUKH W Y4eOHO-METOAMYECKYIO JIUTepaTypy, a
TaK)K€ UHTEPHET- PECYPCHI.

[lepeuenp y4eOHO-METONUYECKUX H3JAHUM, PEKOMEHIYEMbIX CTYACHTaM
JUISL TIOATOTOBKM K 3aHSATHSIM W BBINOJHEHHUIO CaMOCTOSTENbHOM paldoThl, a
TaK)K€ METOAMYECKHE MaTepuaibl Ha OyMaKHBIX W/MIM DJIEKTPOHHBIX
HOCHUTEJISX, BBINYIICHHbIE KapeApod CBOMMHU CHUJIaMU U TPEIOCTABIISIEMbIC
CTYJI€HTaM BO BpEMsI 3aHITHI, IPEJCTaBICHBI B MyHKTE 7 paboueil MporpaMMel.

JUist M3ydeHus AUCHUIUIMHBI TaK)Ke, HMCIOJb3YeTCd CHCTeMa AUCTAHIIMOHHOIO
ooyuenuss AI'HU «I{udposoii yausepcurer» (CAO AI'HN), coznannas aa miaatdopme
MOODLE, kotopas m03BOJIIE€T OpPraHU30BaTh KOHTAKTHYIO paldOTy OOyYaromuxcs
nocpenctsoM cetn «MHTEepHET» B yAaJjeHHOM pexume goctyna. llpm a3Tom
TPYAOEMKOCTh AMCIMIUIMHBI U KOHTAaKTHOM pabOThl, MaTepHalibl, UCIOJIb3yeMble IS
MIPOBEJICHUS 3aHATHI, COOTBETCTBYIOT yueOHOMY miiany, PII/] v mo3BOJSIOT MOTHOCTHIO
OCBOUTbH 3aJlaHHbIe KOMIIETEHIIMU. By 1 ¢popMa JeKIIMOHHOrO MaTepualia u MaTepuasia
JUIsL IPAKTUYECKHUX 3aHATUH ompenesiercd npenojasareineM u pazMemaercs B CJO
AT'HU «1lludpoBoii yHUBEPCUTETY.

VYuebHO-MeTOAMYECKAasT JUTEpaTypa Ui JAHHOW [OWCHUIUIMHBI HMMEETCS B
SIIEKTPOHHO-O0MOmoTeuHoi cucreme «IPRbooksy, a Takike Ha 3JIEKTPOHHOM pecypce
ATHU (http://elibrary.agni-rt.ru), mocrym K KOTOPBIM IIPEIOCTABJICH CTY/CHTA.



http://elibrary.agni-rt.ru/

10.ITepevyenb MPpOrpaMMHOIo o0ecnev4eHust

No HaumeHnoBanue nporpaMMHOTO JIuuensus HoroBop
n/a o0ecrieueHus
1 Microsoft Office Professional Plus | Ne67892163 Ne0297/136

2016 Rus Academic OLP (Word,
Excel, PowerPoint, Access)

or 26.12.2016r.

or 23.12.2016r.

2 Microsoft Office Standard 2016 Ne67892163 Ne0297/136
Rus Academic OLP (Word, Excel, | ot 26.12.2016r. or 23.12.2016r.
PowerPoint)

3 Microsoft Windows Professional | Ne67892163 Ne0297/136
10 Rus Upgrade Academic OLP ot 26.12.2016r. or 23.12.2016r.

4 ABBYY FineReader 12 Nel197059 Ne0297/136

Professional

or 26.12.2016r.

or 23.12.2016r.

Ne 24C4191023143020830784 BP00347095-CT/582

ot 10.10.2019r.

5 Kaspersky Endpoint Security
isousHeca — CTaHapTHBII
Russian Edition

UVIneH3MOHHEBIN
moroBop Ne494 ot

6 DNEKTPOHHO-OHOTHOTeUHAS
cucrema [PRbooks

01.10.2019r.
7 [TO «ABTOMaTU3UpOBaHHAS CBHOETEIBCTBO
TECTUPYIOIIAsi CUCTEMA rOCyAapCTBEHHOM PEruCTpaluu
nporpamm aiia OBM
Ne2014614238
ot 01.04.2014r.
8 |7-Zip apxuBarop (cBoOOIHO pacrpocTpansiemoe [10)

11.MarepuajbHO-TEXHUYECKASA
00pa30BaTeJIbHOIO MpoLecca mo JaHHOH JUCHHUILIMHE

0a3a,

HeoOXoauMasi A

OCYLIECTBJICHUA




OcBoeHue JUCIHITIINHBI «Dusuka» npeamnojgaracT UCIoJIb30BaHNC HUKC
NEPECUNCICHHOIO MaTCPUAJIbHO-TCXHUYCCKOT'O o0ecCIICUeHMS:

Ne
n/n

HanmeHoBaHHE cIeMAJILHBIX
NnoMenIeHu i ¥ NoMeIeHu IS
CAMOCTOSITE/IbHOI PadoThI

OCHAIEHHOCTH CHENUAJLHLIX IOMEIeHUH U
MOMeIlleHU 1JI51 CAMOCTOATEIbHOI PadoThI

V. Jlenuna ,2

VYuebnslii kopiyc b,

ayauropus b-310

(yueOHast ayauTopust JUTsl 3aHATHI
71a00paTOPHOTO U MPAKTUIECKOTO
THUIIOB u IPOMEKYTOUHOM
aTTecTalun)

1.YcranoBka "lIpsiMble 1 KOCBEHHbBIE U3MEPEHHUS".

2.YcranoBka "OnpejeneHrue yCKOpEeHus rpy3a ¢
MOMOIIIbIO MAIIMHBI ATBya".

3.YcranoBka "M3yueHue ynpyroro u HeEynpyroro
coyJapeHuii mapos".

4.Ycranoka "M3Mepenue koduimenta TpeHus
KaueHUsI C IOMOIIbIO0 HAKIIOHHOTO MasiTHUKA".

5.VcranoBka "OnpeaeneHrie MOMEHTa HHEPLIMHU
KpPECTOBMHBI C TIOMOIIBI0 MasiTHUKa O0epoeka'.

6.YcranoBka "OnpenencHue MOAYIIsl yIPYrocT!
MeToA0M u3ruda.

7.¥YcranoBka "OnpeeneHre yCKopeHusi CBOOOIHOTO
nageHusa’.

8.YcranoBka "KpyTHiIbHBINH OauIncTUUECKUI
MasTHUK".

9.¥YcranoBka "HccnenoBanue cOOCTBEHHBIX
KoJe0aHuil CTpyHbI METOJJOM pe30HaHca'.

10.  VYcranoBka "M3ydeHne 3aTyxaromux
KojeOaHui MmasiTHUKa MakcBena'.

11.  VYcranoBka "Onpenenenue KodppuireHTa
JTUHAMUYECKON BSI3KOCTH BO3yxa'.

12. YcranoBka "OmnpeneneHre OTHOIEHUS
YIEIbHBIX TEINIOEMKOCTEN Ta30B METOIOM
Knemana-/lezopma.

V. Jlenuna 2

VY4eOnslii kopryc b,

ayautopusi b-303

(yueOHast ayauTopust JUTsl 3aHSATHI
1a00paTOPHOTO TUIIA, L
WHIUBUAYAIBHBIX UM TPYNIOBBIX
KOHCYJIbTAllU{, IPOMEKYTOUHOU
aTTecTalun)

1.YcranoBka "M3yueHue 231eKTpoCcTaTHIECKOIO
nosis"

2.YcraHoBka "Onpenenenne 3eKTpuIecKon
€MKOCTH KOHJIEHCaTopa ¢ MOMOIIbIO
OaTMCTUYECKOro TajdbBaHOMeTpa"

3.YcranoBka "['pagynpoBKa BaTTMETpaA. U3MEPEHUE
COIPOTHBIIEHUH C IIOMOIIBIO BOIBTMETPA U
amriepmerpa"

4.YcranoBka "M3ydeHne 3aBUCUMOCTH MOLTHOCTH U
K.IL.JI. ICTOYHHKA TOKA OT HArPy3KH"

5.VcranoBka "OnpeneneHue coOnpoTUBICHUN
MIPOBOJHUKOB METOJJOM MOCTUKOBOM CXEMBI"




6.YcranoBka "M3MepeHune 3JIeKTPOABUKYIIEH CUITBI
METOA0M KOMIIeHcaruu'"

7. YcranoBka "Mzyuenue ¢ dexra 3eedexa"

8. Ycranoska "OnpeneneHre ropu30HTaIbHON
COCTABJISIONIEH HANIPSKEHHOCTH MAarHUTHOTO TTOJIS
Semim"

9. YcranoBka "OnpenesieHue yIeJabHOro 3apsia
AJIEKTPOHA METOJOM MarHeTpOHa

omnpeneaeHne HHAYKTHBHOCTH KaTyIIKH'"

10. YcranoBka "M3mepeHrie MarHuTHOM UHIYKIIUU C
IMOMOIIIBIO AHAJTUTHYECCKUX BECOB"

V. Jlennna 2

VY4eOnslii kopryc b,
aymutopus b - 308 (yueOnas
ayAUTOPHUM JJISI 3aHITUI

J1a60paT0pH0ro H IIPAKTUYCCKOT'O

THIIOB, IIPOMEKYTOYHON
aTTeCTallHH)

1.Mukpockon MOJEKYISIpHbIN

2.YcranoBka "OnpezneneHue (HOKyCHOTO PacCTOSHHUS
cobmparoIei U pacceuBaroIIeH JTuH3"
3.YcranoBka "M3ydeHne 3aKOHOB OCBEIICHHOCTH
u3ydeHue UHTepdepeHlM CBeTa C IOMOUIBIO
ounpuzmbl Openens”
4.Ycranoska "U3yuyenne nuunreppepeHnu cBeTa ¢
nomouibto ounpusmel Openens”
5.YcranoBka '"M3ydeHue sBI€HHUS MOJSpU3ALUN
csera. [IpoBepka 3akona Mamtoca"
6.YcranoBka "OmpeneneHue yIeabHOTO BpallleHHs
MJIOCKOCTH TOJISIPU3ALMKA U KOHIIEHTPAIIMH pacTBOpa
caxapa noyisipumerpom"

V1. Jlenuna 2

VY4eOnslii kopryc b,
ayautopus b-307 (yuebHas
ayAUTOPHUH JJISI 3aHITUI
1abopaTOPHOTO THUIA)

1.YcranoBka "Audpaxius Openenst Ha KpyriaoMm
OTBEPCTUH"

2.YcranoBka "ludpaxuus @paynrodepa Ha menu'
3.YcranoBka "Onpenenenue nocrosaaon Credana-
bonbrmana”

4.YcranoBka "M3yueHne cBOHCTB ()OTOAIEMEHTOB C
BHEIIHUMHU BHYTpEHHUM (oTodPdexTom"

5. Ycranoska "ludpakuus 31eKTpoHOB"
».YcranoBka " [Ipu3MeHHBI MOHOXpOMATOP.
3ydueHne aToMHbIX criekTpoB. OmnpeneneHue
roctostHHOM Punbepra»

VYn. Jlennna @ 2
VYueOnbIii KOpmyc A,
ayauropusi A-219 (yueOHas
ayTUTOpUS ISl IPOBENICHUS
3aHSATHUH JEKIIMOHHOTO TUTIA)

1. Hoyroyx Lenovo IdeaPad 300-15ISK — 2 .
2. JIazepusiit mpoekrop WUXGA

3. DkpaH ¢ anekrponpuBoaoM Lumien Master
LargeCotrol

4. NnrepaktusHblii qucmiieii SMART BOARD ¢
kouomaktuain SMART Notebooke




5. )KK-teneBuzop Samsung
6.Jlokyment-kamepa SMART

o. VY. Jlenuna 2 1.Komnwrotep B komruiekte ¢ Mouutopom IT Corp
3250 —
Vuebnsliii kopnyc b, 16 mr. ¢ noxakmodyeHuemM k ceru "HHTepner"

u
obecrieyeHneM Joctyna B

AIIEKTPOHHYIO MH(POPMAIIMOHHO-
00pa30BaTeNbHYIO CpEy UHCTUTYTA.
2.KomneroTep B komruiekTe ¢ moautopom IT Corp

aynutopus b-407
KOMITbIOTEPHBIN KJ1acc

( yueOnas

aynuropus s nposeaeHust CPC
U TEKYILEro KOHTPOJIS)

3260 —
8 mr. ¢ mnoakmoueHueM K cetu "MHTepHEeT" M
obecrieyeHneM Joctyna B

AIIEKTPOHHYIO
MH(OpPMaLMOHHO-00pa30BaTENbHYIO CPENY
WHCTHUTYTA.

3.IIpoexTop ACER

4.DKpaH Ha ITaTUBE
5.Ckanep EpsonPerfectionV33
6.ITpuntep HP LJ P2055dn

*CrnenuanpHble IOMEIIEHUS] — y4YeOHbIe ayJUTOPHUH Ul HPOBEACHUS 3aHATUH JICKIIMOHHOTO THIA, MPAaKTHYECKUX W
1a00paTOPHBIX 3aHATHH, KypCOBOTO IIPOSKTUPOBAHMS (BBIIOJHEHUS KYPCOBBIX pPa0oT), TPYIIOBBIX ¥ HHAWBHIYaJIbHBIX

KOHCYJBTAIMH, TEKYIIIET0 KOHTPOJIS ¥ TPOMEKYTOYHOM aTTECTAll|H, a TAKKe TOMEIIEHHS Il CAMOCTOSATEIHHON PaOOThI.

12.CpeacTBa aganranum NpenoaaBaHus JTUCHUILUIHHBI K OTPEOHOCTSIM

00yYaOUIUXCsl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3I0POBbSI

[Ipu HeoOxomuMocTH B 00pa3oBaTENbHOM TMPOIECCE MPUMEHSIOTCA CIEeIYIOIIHNe

METOJbl U TEXHOJOTHUM, OOJerdaromue BOCHpUSATHE HHOOPMAMK O0YYaIOIIMMUCS
JIUIIAM C OTPAaHWUYECHHBIMU BO3MOXHOCTSIMH 37I0POBBS:

- MPUMEHEHHUE HUCTAHIIMOHHBIX 00pAa30BATENbHBIX TEXHOJIOTHH I Tepeaadn
uH(pOpMAaINH, OPTaHU3alUNA PA3IMYHBIX (POPM MHTEPAKTUBHOW KOHTAKTHON pabOTHI
00y4JaroIierocs ¢ mpernoaBaTesem;

-  TpUMEHEHWE JUCTAHIIMOHHBIX  OOpa30BATENbHBIX  TEXHOJOTUH ISt
opraHuzanuu Gopm TEKyIIero KOHTPOJIS;

- yBEJIHMYCHHE TMPOJOHKUTENFHOCTH CIa4d  OOyYaromMMcs JUIAaM  C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS (POPM MPOMEKYTOUHOW aTTECTAIMH 10
OTHOIIEHUIO K YCTAaHOBJICHHOU MPOJIOJDKUTEILHOCTH X CIAUM:

-  TPOAOKUTENBPHOCTH CHAauu 3a4éTa WIM DJK3aMEHa, MPOBOJUMOTO B
nucbMeHHOM (hopme, - He Oosiee yeM Ha 90 MUHYT;

- TIPOJIOJDKUTEILHOCTH TOATOTOBKM OOYYaroIIerocss K OTBETY Ha 3a4éTe WIIH
AK3aMEHe, MPOBOJIMMOM B YCTHOU popme, - He Oosiee ueMm Ha 20 MUHYT;

- MPOAOIKUTEIBHOCTH BBICTYIUICHHS] O0YUYaIOIIEeToCs TIPH 3aluTe KypCOBOU
paboThI (MpoeKTa) - He OoJsiee yeM Ha 15 MUHYT.

PabGouass mporpamma coctaBieHa B cooTBercTBuHM ¢ TpeboBanmsimu OPI'OC BO wu
y4eOHBIM IIJJTaHOM 1O HampaiieHutro mnoaroropku 27.03.04 — VmnpasneHue B
TEXHUYECKUX CHCTEMaX, HampaBiIeHHOCTh(MPO(MUIL) MNpPOrpaMMbl:«YIpaBieHUE U
uH(pOpPMATHKA B TEXHUYECKUX CUCTEMAX).



IIPH/IO/KEHHE 1

AHHOTAIUA
paboueii nporpaMMbl JUCHUNIIIMHBI

«ODU3UKA»

Hamnpasnenue noarorosku: 27.03.04 — YnpapiieHrue B TEXHUYECKUX CUCTEMaX

Hampasnennocts  (mpoduiip)

TCXHUYCCKUX CUCTCM»

IIPOTPAMMBI

«praBJ'IeHI/Ie Hn aBTOMaTu3alud

OnenuBaeMble PesynbpraTel ocBOEHUA OrneHOYHBIE CPEACTBA TEKYIEr0 KOHTPOJIS U
KOMIICTCHIIM KOMIICTCHIIM HpOMe)KYTO‘IHOI\/'I aTTecranuu
(xox, HaMMEHOBaHUE
OIIK-1. 3HaTh: OCHOBHbIE | TeKylmui KOHTPOJIb:
CnocoOHOCTBIO MOJIOKEHUS, 3aKOHBI u | 1 cemecrp:
IIPEJICTABIATH METO/IbI €CTECTBEHHBIX HAYK. 3amura 1abopaTopHbeIX padoT no remam 1-3,
aJIeKBaTHYIO 57 .
COBPEMEHHOMY YMeThb: npumeHsaTh ocHOBHBIe | IIpakThueckue 3ana4n no temam 1-3, 5,6; .
YPOBHIO SHAHII | TIOMOYKEHNS, 3aKOHBI H METOMIBI KomnerotrepHoe TectupoBanue mo temam 1-7,
HAYYHYIO KapTHUHY | €CTECTBEHHBIX HAYK IPU 2 cemectp:
MUpa  Ha  OCHOBE | pelieHHH NPOPECCUOHANBHBIX | 3amyTa J1aGOpaTOpHBIX PaboT 1o Temam 8-
3HAHUSA OCHOBHBIX | 337184y 10;
TIOJIOXKCHUH, 3aKOHOB KommnberotepHoe TecTupoBanue Mo TtemMam 8-
u MeTo10B | Biagers: 6a30BbIMu 3HaHUAMY, | 10;
€CTECTBEHHBIX HAYK U | OCHOBHBIMH  MOAXOAaMH U
MaTEMATUKHU. 3 cemecTp:

METOAAaMHU €CTECTBEHHBIX HayK
s
npodeccuoHanbHON

pereHus 3a1a4

ACATCIIBHOCTHU

3amuTa J1abopaTopHbIX padoT mo temam 11-
12;
KommeroTreproe tectupoBanue mo temam 11-
13;

IIpoMe:xyTOUHAs aTTEeCTALIUS:

1 cemecTp - 3a4eT BBHICTABISAETCS TIO
pe3yJbTaTaM TeKyliel paboThl B cemecTpe
oe3

JIOTIOJTHUTENBHOTO OIpOoca.

2 cemecTp:

DKx3ameH:

- BOIIPOCHI U 3aJ1a4¥ K IK3aMEeHY ITPOBOANMOMN
B yCTHOH opme;

3 cemecTp:

DK3aMeH:

- BOTIPOCHI U 33/1a4H K 3K3aMEHY MIPOBOIMMOM
B yCTHOM popme.




OIIK-2. 3HATH: ¢usnko- | Tekymuii KOHTPOJIB:
Cnoco6HOCTBIO MaTeMaTHYECKHUI armapar, | 1 cemecrp:
BBISABJIATH ECTECTBEHHO | OpMMEHSEMBIM /I8  PEIleHHs 3aimuTa 1a00paTOpHBIX padoT mo TemMam 1-3,
HAy4HYIO CYLIHOCTb 3a1a4 npodeccHoHaNBHOH | 97
IPOOJIEM,BO3HUKAIOIINX | fesqTebHOCTH ITpakTuyeckue 3agauu no remam 1-3, 5,6;
B Xo0Jie KoMmbroTepHoe TecTUpoBaHue 1Mo TeMam 1-7;
PO ECCHOHATTEHOM YMeTh:
ACATCILHOCTH, BBISIBJISITH €CTECTBEHHO 2 cemectp:
NpUBJICKaTh I X HAYYHYIO CYITHOCTH TPOGIEM, 3a1.u1/ITa 1a00paTOpHBIX paboT Mo Temam 8-
PCIICHI . BO3HUKAIOIIUX B Xom1e 10;
COOTBETCTBYIOIIHIA N KommnerotepHoe TectupoBanue mo temam 8-
usiKo- npodeccnoHaTbHON 10:
TR—— JeSITebHOCTH, MIPUBJIEKATh
anmapar A ux. -~ PCHICHHI | 3 cemecTp:
COOTBETCTBYIOIIHIH (usmxo- 3amuTa abopaTopHBIX paboT mo temam 11-
MaTeMaTHYeCKuil armapar. 12:
KomnerotrepHoe TectupoBanue mo temam 11-
Baagern: 13;
(U3UKO-MaTEMaTHYECKUM
anmapaToM I PCIICHUSA | [IpomMeKyTOYHASI ATTECTALMS:
3a1a4 npodeccHoHaNbHON | 1 ceMecTp - 3a4eT BBICTABIISIETCS 110
JeSITebHOCTH pe3yJbTaTtaM TeKyIeil paboThl B ceMecTpe
0e3
JOTIOIHUTENHEHOTO OIPOCa.
2 cemecTp:
OKx3ameH:
- BOIPOCHI U 33][a491 K 9K3aMeHY IPOBOAUMOM
B YCTHOH opme;
3 cemecTp:
OK3aMmeH:
- BOIIPOCHI U 3a[1a4¥ K IK3aMEHY ITPOBOAUMOM
B YCTHO# popme.
MecTto  AMCHUIIMHBI b1.b.06. /JuciunimHa «®u3nka» OTHOCHTCS K JUCIUILIMHAM
BCTPYKTYpe o0si3arenpHOM YacTh brioka 1 «/{ucuuminHbl (MOIYIH)»
OIIOII BO «Iucuummuael (Moynn)» u oTHOCUTCS K 6azoBoi wactu OITOIT
no HanpasieHuto 27.03.04- YpaBneHue B TEXHUUECKUX
CUCTEMax, HaMmpaBJICHHOCTH(TIPO(HIIB )TPOTPaMMBI: -
VYmpasienue U HHPOPMATHKA B TEXHUIECKHX CUCTEMax
.OcBamBaercs Ha 1,2 kypce B 1,2,3 cemecTpax.
Oobmas 3aueTHBIX eIMHUIL 10 y4eOHOMY IUIaHY:
Tpynoemkocr | 113E

b JUCHUILIMHBI (B 3aYe€THBIX

eIMHUIIAX U YaCaXx)

Yacos o yueOHOMY 1u1any: 396u.

Buabl yueOHol padoThI

- JIeKuuH 534.;

106 _u.;KCP-10u.
KonTtpomns- 72 4.

KonraktHas pa60Ta 06yqafom1/1xc;1 C IMPCIIogaBaTeCiICM:

- MpakTU4eCcKue 3auatus 184.;
- 1abopaTopHbIE 3aHATHUSL

CamocrositensHas padbora 1374.




HN3yyaemble TeMbI (pa3/eibl)

Tema 1. [Ipenmet uzyuenus pusuku. Mexanuka. Kunemaruka.
Tema 2. JluHamuka MaTepuasbHOW TOYKH. PabGorta. DHeprus.
MomHocTh. /InHaMuKa BpalaTeabHOTO ABUKEHUS .

Tema 3. Mexanuueckue koneOanus. BomHsl.

Tema 4. HeunepumanpHele cuctembl orcuera. CrnenuanbHas
TEOPUSI OTHOCUTEIBbHOCTH. .

Tema 5.IIpenmer U MeToabl MOJEKysipHOW (Qu3uKu. OCHOBHOE
ypaBHEHHE  MOJCKYJsIpHO-KuHeTHdeckoid  Teopun  (MKT)
WJICATIbHOTO Ta3a. SIBieHus nepeHoca.

Tema 6. OCHOBBI TEpMOJWHAMHUKH. TepMOIMHAMHYECKUE
IIPOLIECCHI.

Tewma 7. Peanbubie ra3sl. XKunkoctu. TBepablie Tena.

Tema 8. DnekTpuueckue 3apsabl. PacyeT 3neKTpuyeckoro moss.
[Torenuman. I[IpoBogHUKHU. [IUAIIEKTPUKH.

Tema 9. DnexTpuyeckwii TOK. DIEKTpUYECKas  IICTIb.
Knaccuueckas snexkrponnas teopus (KOT). Dnexrpuueckuii Tok
B AJICKTPOJINTAX, ra3aX U BaKyyMe.

Tema 10. MarHuTHOe B3aMMOJCWCTBHE TOKOB. MarHUTHBIHA
notok. 3akoH  buo-Capapa-Jlamtaca. Cuna  Jlopenua.
[locTosITHHOE MAarHWTHOE MOJI€ B BELIECTBE. DJIEKTPOMAarHUTHAas
WHIYKIUA.  DJIEKTPOMarHUTHbIE  KoJie0aHWS W BOJIHBL
YpaBHenusa Maxkcsesia.

Temall. T'eomerpuueckass ontuka. BonHoBas — omnrtuka.
Untepdepenus  cera. [Judpakuus csera.Pacnpocrpanenue
cBeTa B BemiecTBe. [lonsipusanus ceta.

KBanToBas npupoaa u3imydeHusl.

Temal2. Teopuss aroma Bomopona no bopy. KsanTtoBas
MexaHuka. @u3uka aToMoB ¥ MoJiekyn. KBaHToBas cratucTuka
Tewma 13. ®usuka TBepaoro Tena. Gusrka aTOMHOTO sJIpa.
®u3nKa 3JI€MEHTAPHBIX YaCTHII.

dopma NPOMEKYTOYHOM
arrecTaunu

3auer B 1 cemectpe
JK3amMeH Bo 2,3 ceMecTpax.




HPUJIOKEHHUE 2

«YTBEPXIAIO»
ITepserii mpopextop AI'HU

(noonucw) (D.U.0)
« _» 20 .

JIMCT BHECEHUS U3MEHEHUM

K pa0oueii nporpamme qucuuninuel b1.5.06

OU3NKA

Hanpasnenue nmoarorosku: 27.03.04 — YopapieHne B TEXHUYECKUX CHCTEMaX
Hanpasnennocts (mpoduiis) mporpaMMbl:  YTipaBlieHHE U HHOOPMATUKA B TEXHUYECKUX
cucremMax

Ha 20__ /20____ y4eOHBIii roa

B pabouyto nmporpaMmy BHOCATCS CIEAYIOIINE U3MEHEHUS:

N3menenus B paboyeil mporpaMMe pacCMOTPEHBI M 0JJOOPEHBI HA 3aCeIaHUU
Kadeapsr:

(raumenosanue xagheopuot)
npoTokoJ No oT" " 20 1

3aBenyromuii kadeapoi:

(vueHnas cmeneHy, yueHoe 36aHue) (noonucyv) (U.0.DPamunus)



