MUHUCTEPCTBO OBPA30OBAHUA 1 HAVKU PECITYBJIMKU TATAPCTAH

["ocynapcTBeHHOE O10KeTHOE 00pa3oBaTENIbHOE YUPEIKICHHE
BBICIIEr0 00pa30oBaHuUs
«AJIBMETBEBCKHH rocy1apcTBEHHBIN HEDTIHOM HHCTHTY T

_‘ A CD I/IBaHOB

2019r.
Pabouas nporpamma aucuunauubl b1.6.06
Duszuka
Hanpasnenue noarorosku: 27.03.04-YnpapieHue B TEXHUYECKUX CHCTEMAX
HanpasiieHHocts (poduiik) mporpaMmel: YpasieHne U uHGOPMaTHKA B
TEXHUYECKUX CUCTEMAX
KBanudukanus BeITyCKHUKA: OaKagaBp
dopma 00yueHus: ouHas
S3b1K OOyUeHUSI: pYCCKUM
"o/ Havasia oOyuenust o odpazoBarenbHON porpamme: 2019r.
Crartyc - ®HUO IMoanuch Jata
ABTOp A.X.HoBukoBa S Fs (,Zz?. & A9
Periensent H.K.JIBoskus /| /ﬁ /{/\M/\/ o, U6 A
3as. obecrieunBaroniei kadenpoit | H.K./[Bosikun £ _ :
P WA )

«puzuka U XUmMus» // O ¢ ﬂ/ﬁ
COIJIACOBAHO:
W.0. 3aB. BeITycKatomei kaheapoit P.P. AxmeT3sHOB

«ABTOMATH3aIMsl U HHOOPMAIHOHHBIE C — ). 04 A0/

TEXHOJIOTHI o

AnbMeTbheBCK, 2019r.




10.
11.

12.

Conep:xanue

[lepedyeHp TUTAHUPYEMBIX PE3YJIBTATOB OOYUYEHHUS 110 JAWCIHUILIMHE,
COOTHECEHHBIX €  IUJIJAHUPYEMbIMHU  pe3yJibTaTaMH  OCBOEHUS
o0pa3oBaTenbHON MPOrpaMMBbl
MecTo AMCUMIUIUHBIL B CTPYKType OCHOBHOM MpodeccroHanbHOM
00pa3oBaTeIbHOM TPOTPaMMBbl BBICIIETO 00OPa30BaAHUS
O0beM AUCIHUILUIMHBI B 3aYETHBIX €IUHUIAX C YKA3aHHEM KOJIMYeCTBa
4acoB, BBIJICJICHHBIX Ha KOHTAaKTHYIO paboTy o0O0y4aromuxcsi C
npernojaBaTesieM U Ha CAaMOCTOSITENIbHYIO Pa00Ty 00yUaronmxcs
ConepxaHue AUCIUIUIMHBI, CTPYKTYPUPOBAHHOE 1O TeMaM (pa3zesam)
C YKa3aHUEM OTBEJCHHOIO Ha HUX KOJIMYECTBA aKaJeMHUECKUX YacOB U
BHJIOB YUCOHBIX 3aHIATHHA

41. Crpykrypa © TEMaTHYECKUW TUIaH KOHTAKTHOM U
CaMOCTOSITENIbHOM PabOThI O TUCIUTILIMHE

4.2. ConeprkaHve AUCIUTLTUHbBI
[lepeuenp yueOHO-METOAMUECKOTO OOECIIEUEHUs AJIs1 CAMOCTOSTENIbHOM
paboThI 00YUAIOIIUXCS TIO TUCIUTIIINHE
@DoH]T OTICHOYHBIX CPEJICTB MO AUCIUILINHE

6.1. IlepeueHb OLICHOYHBIX CPE/ICTB

6.2. YpoBeHh OCBOCHHUS KOMIETCHIIMH W KPUTEPUHM OIICHUBAHUS
pe3yNbTaTOB 00yUYEHUS

6.3. BapuaHTbl OIICHOYHBIX CPE/ICTB

6.4. Meroauueckue MaTepuaibl, OMPENCISIONINE MPOLETYPHI
OIICHUBAHUS 3HAHWUW, YMEHHI, HAaBBIKOB, XapaKTEPU3YIOIINUX JTaIlbl
dbopMupOBaHUS KOMIIETSHIIHMA
[lepeyeHb OCHOBHOM, JOMOJHUTENBHOW YYEOHOW JUTEpaTyphl H
y4eOHO-METOIMYECKNX HW3JaHWH, HEOOXOAUMBIX [IJI1  OCBOCHHSI
JTUCITUTITHBI

. Ilepeuenr  npodeccuoHanbHbIX 0a3  JaHHBIX, HHPOPMAIMOHHBIX

CIIPaBOYHBIX CHUCTEM W MH(OPMAIIMOHHBIX PECYPCOB, HEOOXOAUMBIX IS
OCBOCHMUS JUCIUIIIIUHBL.

Meroanueckue ykazaHus 1Jisi 00y4aronuxcsi 0 OCBOCHUIO JUCITUTUIMH
ITepeuenp nporpaMmMHOTO 0O€CTICUEHUS

MarepuanpHO-TeXHUYECcKass 0a3a, HeoOXoaumasi IJisi OCYIICCTBICHUS
00pa3oBaTEIBLHOIO MPOIECcca MO AUCITUTIIINHE

CpenctBa ajanrtaiyu npenojaBaHust JUCIUIIINHBI K TOTPEOHOCTSIM
00yYaroIMXCsl JIUI] ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBBS

I[TPNJIOXEHU A
[Tpunoxenue 1. AHHOTaIMs paboueit TPOrpaMMbl TUCITUTITUHBI

[Tpunoxenue 2. JIuct BHECEHUSI U3MEHEHU
[Tpunoxxenue 3.MOH OLIEHOYHBIX CPEACTB



Pa6ouyio nporpammy aucuumiuHbl «@u3ukay pazpadoTai CTapIIvi MpenoaBaTeib
kadeaps pusznku U xumun - HoBukosa A.X.

1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUsI N0 JMCUHUILINHE,
COOTHECEHHBIX C IIVIAHMPYEMBbIMH Pe3yJbTaTaMM 0CBOCHHUS 00pa30oBaTeIbHOM
NPOrpamMMmBbl.

Komnerennnn

oOyuJarorierocs

JAUCITUITIINHBI «Dusukan:

dbopmupyembie B

pe3ynbTare

OreHnBacMbIe Pe3ynbTaThl OCBOCHUS O1leHOYHBIE CPEICTBA TEKYIIIETO KOHTPOJIS U
KOMITETCHIIUH KOMITETCHIINH MPOMEKYTOYHOM aTTeCTAIMN
(xon, HanMeHOBaHWE
OIIK-1. 3HaTh: OCHOBHbIE | TeKylmui KOHTPOJIb:
CIocOoOHOCTBIO HOJIOKEHMS,  3aKOHBI | | 1 cemecrp:
MPEJICTABIIATh METOJIbl E€CTECTBEHHBIX HayK amura 1ab0paTOpHEIX paboT mo Temam 1-3,
aJICKBaTHYIO U MaTEMAaTHUKH >,
COBPEMEHHOMY ITpakTuyeckue 3agauu no remam 1-3, 5,6;
. . Kommerotreproe TectiupoBanwme mo temam 1-7,
YPOBHIO spapmii | YMETh: IPUMEHATh OCHOBHBIE P p '
HAy4YHYIO KapTUHy IIOJIOKCHUA, 3aKOHBI 1 METO/IbL 2 cemectp:
MHUpa Ha  OCHOBE | ECTECTBEHHBIX HAYK U 3amuTa 1a6OpATOPHEIX PaGoT MO TeMaM 8-
3HAHUSA OCHOBHBIX | MaTEMaTHKH MPHU PEUICHUN 10;
ITOJIOXKCHUH, 3aKOHOB | podeccrOHAIBHBIX 33124 KomMmbrorepHoe TecTHpoBaHHE MO TeMam 8-
" METO10B 10;
€CTECTBCHHBIX HayK W | Biajgerb: 6a30BbIMM 3HAHUAMH,
MaTE€MAaTUuKHU. OCHOBHBIMHU noAXO0JaMU u | 3 cemecTp:
METO/IaMH ECTECTBEHHBIX Hayk H 3amuTa 1abopaTopHBIX paboT mo temam 11-
MaTeMaTHKH  JUIsl  PEIICHHUS 12
. | KommbrorepHoe TectupoBanue mno remMam 11-
3aja4 poheCCUOHAIILHOM 13:
1
JIeSITENTBHOCTH
IIpoMe:xyTOUHAsI aTTeCTALUA:
1 cemecTp - 3auer
2 cemecTp:
OK3aMeH
3 cemecTp:
OK3aMeH
OIIK-2. 3HATh: ¢dusuko- | Tekymmii KOHTPOJIb:
CnocoOHOCTBIO MaTEMaTUYECKUI anmapar, | 1 cemecrp:
BBISBJIATE €CTECTBEHHO | MPMMEHAEMBII JUI  pEIleHHs | 3aIuTa JabopaTopHbIX pabot mo temam 1-3,
Hay4YHYIO CYIIHOCTH 3aja4 npodeccronansHoit | 97
pO0JIEM, BOSHUKAIOIINX | fesTebHOCTH ITpakTuyeckue 3agauu no remam 1-3, 5,6;
B XO0Jie yMeThb: KommproTepHoe TecTHpoOBaHue 1o TeMam 1-7;
npodeccHoHabHOM BBISBJISTH €CTECTBEHHO
JESITENBHOCTH, HAYYHYIO CYIIHOCTh TIPOGIEM, g ceMeCTp.6 ; 6
TPUBIEKATD  JUIL  HX | g iearoinx B xojie | JAUWTa 1aGOPaTOPHBIX padoT Mo Temam 8-
pelieHus 10;

COOTBETCTBYIOLIUI

KOMHBIOTCpHOG TCCTUPOBAHUC IO TEMaM 8-

OCBOCHUHA




(uzuko- npodeccHoHaTbHOM 10;

MaTeMaTHYECKUI eI TEIIPHOCTH, MPUBJIEKATh
amnrmapart 11 ux pemeHus 3 ceMecTp:
COOTBETCTBYIOIIHT  (pu3HKO- | SAIIUTa 1abOPaTOPHBIX paboT mo Temam 11-
MaTeMaTH4eCcKMii anmnapar. 12;
Komnerotrepnoe TectupoBanue mo temam 11-
Baanern: 13;

(hU3MKO-MaTEMaTHICCKUM

ANMApaToM s pelleHHs IIpomexyTouHast aTTECTALMA:

1 cemecTtp - 3auer

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

2. MecTo IUCHMIUIMHBI B CTPYKTYpe OCHOBHOIi mnpodeccuoHaIbLHOM
o0pa3oBaTeJibHOI NPOrpaMMbI BbICIIET0 00pa3oBaHUs.

Hucrumnaa «®Pusnka» sBIsIeTCs 00s3aTeNbHON, BXOAUT B cocTaB bioka 1
«Jlucrurnunel (Mogynn)» u oTHocuTcst K 6a3zoBoi yactu OITOII mo HampaBieHHIO
27.03.04- VYnpasnenue B TEXHUYECKUX cucTeMax
,HaIIPaBJICHHOCTh(MPOWIIB)IPOTpaMMBI: -  YTpaBieHHEe W HWHPOpMATHKa B
TexHn4eckux cucremax- b1.5.06

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

3. O0beM AUCHUILIMHBI B 32a4Ye€THBIX €IUHHUIAX € YKA3aHHMEM KOJHYeCTBa
YacoB, BbIIEJECHHbIX HA KOHTAKTHYK padory o0y4yawmumxcs C
npenogaBarTejeM U HA CAMOCTOSITEJIbLHYI0 padoTy 00y4aronuxcs.

OO6mas Tpy10€MKOCTh JUCHUIUIMHBI cOCTaBisAeT 11 3aueTHbIx eauHuIl, 396 yacos.
KonTakTHas paboTta oOy4aromuxcs ¢ mpernojaBaTesiem:

-exiun — 53 yaca;

-MpaKTHYeCKHUE 3aHATHS — 18 JacoB;

-nabopatopHslie 3aHsATUs — 106 yacos,

-KCP — 10 4acos.

CamocTtositensHas pabota —137 dacos.

KonTtpomns-72 yaca.

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

4. Conep:kaHue IMCUUILIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jesiam) ¢
yYKa3aHHeM OTBEJACHHOI0 HA HUX KOJIMYEeCTBA AKAAeMUYECKUX YaACOB U
BHU/I0B YUE€OHBIX 3aHATHI.

4.1. CTpyKTypa ¥ TeMATUYECKUH MJIAH KOHTAKTHOMH M CAMOCTOSITEIbHOI
patoThHI O AMCIHUTLIHHE.




Ounas ¢popma o0yueHust

Ne Buanbl koHTaKTHOI padoTHhI,
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Pazgen |. Mexanuka. MoJsiekyasipHasi puznka. TepmoaunaMmuka
1 Tewma 1. [Ipeamer usydenus Gpu3uku. MexaHHKa. 1 2 9 6 | 05 6
Kunemaruka.
2. Tema 2. Jlunamuka MaTepuanbHoOi Touku. PaboTa. 1 4 12 | 05 6
Oneprusi. MoiHocTh. /J{nHamMuka BpamaTebHOTO 8
JBUKEHUS .
3. Tema 3. Mexanunueckue koneOanus. BoaHsl. 1 2 2 10 | 0,5 6
4. Tema 4. HenHepiuaibHbIe CHCTEMBI OTCUETA. 1 2 - 105 7
CrnenuanbHasi TEOpUSI OTHOCUTEIBHOCTH.. i
5. Tema 5. [IpeameT 1 METOIbI MOJICKYJISIPHOW (DPU3UKH. 1 4 4 105 8
OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOMN 2
teopun (MKT) nneansHoro rasa. fSIBnenus nepexoca.
6. Tema 6. OCHOBBI TEPMOJUHAMUKH. 1 2 4 2 1 10
TepMoanHaMHYECKHE MPOLECCHI.
7. Tema 7. Peanbuble ra3bl. XKunkoctu. TBepasie Teina. 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. DJIEKTpPUYECKHH TOK. DJIEKTpUYECKas IeMb. | 2 6 20 | 1 13
Kiraccnueckas JJIEKTPOHHAs  TEOPHs (KOT). )
DNEeKTpUYECKU TOK B JJIEKTPOJIUTAaX, ra3zax H
BaKyyMme.
10. Tema 10. MareutHoe B3aUMOJACHCTBHE TOKOB. | 2 7 10 2 25
MaruutHbiii notok. 3akoH  buo-Casapa-Jlannaca.
Cuna Jlopenna. IlocTosHHO€ MarHMTHOE TMOJE B
BEIIIECTBE. DJIeKTpOMarHuTHas WHTYKITUS. i
DNEeKTPOMAarHUTHHIE KOJICOAHUs ¥ BOJIHBL. 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
WNuTepdepennus CBeTa. Hudpaxmus CBeTa.
Pacnpoctpanenue cBera B BemiecTBe. [lomspuzanus i
cBera. KBaHTOBas mpupoaa U3nydeHusl.
12. Tema 12. Teopus aroma Bojgopona o bopy. Keanrosas | 3 6 8 0,5 11
MexaHuka. Ou3nka aToMoB 1 MoJieKynl. KBanToBas -
CTaTUCTHKA
13. Tema 13. ®usuka TBepaOTrO 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.Conepxanme JTUCHMILTUHBI

Tema KouaunuvectBo | Ucnosb3yembiit | @opmupyembie
4acoB MeTO/ KOMIIeTeHIIH U
O4HOe
4r
1 cemecTp

Pazgen |. Mexanuka. Mosekyasipuas ¢pusuxa. Tepmoannamuka

JucuumimHapHbiid moayJs 1.1.

Tema 1. IIpenmer usydyenus ¢pusuku. Mexannka. Kunemarnka-10y.

Jlexknusl.[Ipeamer nzyuenus ¢uzuku. MeTos
(buzHYeCKuX HCCIICIOBAHUN: OIIBITEHL,
HaOJII0ICHUS, TUIIOTE3HI, TEOpUH,
skcriepuMeHThl. [loHATHST W mpencTaBleHUs
¢buzuku. Ousznueckue wmoaenu. DuzndecKue
BeJIMYMHBL. [IpuHIMIBI U 3aKOHBI. PU3UYECKUE
Teopun. Ou3uKa 1 ee CBA3b C APYITMMHU HayKaMU.
®dusuka u BBIUKMCIIUTEIIbHAS TEXHHKA.
Komnberorepubie SKCIIEPUMEHTBHI. OTalbl
pazButusi  pusuku. EguHunbl  M3MepeHus
¢dusznveckux BenumunH. Cuctema enunani CH.

MexaHUKa. Mexannueckoe JBUXCHUE.
Kunemaruka. Cucrema orcuera. MatepuanbHas
Touka. Pamumyc-Bekrop. Tpaekropusa, mytb u
repeMeIieHue. CKopocCTb. Yckopenue.
PaBHOMEpHOE M pPaBHONEPEMEHHOE JIBUKEHUE.
Kunnemaruka BpAILATEIILHOTO JIBHOKCHMUS.
VYriaoBasgs CKOpOCTb W YIJIOBOE YCKOPEHHE.
YpaBHeHus PaBHOMEPHOI'O u
paBHOIIEpeMEHHOTO BpamieHus. CBs3b MEXKITY
JINHEMHBIMU U YTJIOBBIMU BEJIUYMHAMM.

2

JIUCKYyCCUs

OIIK-1
OIIK-2

JlabopaTropHoe 3aHATHE Ne 1,2

«HpﬂMHe U KOCBCHHBIC  HU3MCPCHUA»

OIlK-1
OIIK-2

JlabopaTopnoe 3ansitue Ne 3. JlabopaTopHasi
padora Ne4. «/I3yueHue 3aKOHOB KHHEMATHUKHU U
JUHAMUKU TPSAMOJIMHEWHOTO JABMXKEHHS Ha
MamurHe ATBY1a»

OIIK-1
OIIK-2

IIpakTuyeckoe Nel. Bsenenue.

Kunematuka.

3aHATHE

Tema 2. lunamMuka MaTepuaabHoi ToukHu. PaGora. JHeprus. MomHuocTs. /lnHamuka

BPAILLATEIbHOIO IBUKEHUs- 244.
Jlekuust 2. JluHamuka MaTepuanbHOM TOUKH. 2 becena OIIK-1
Cuna. Macca. 3aKOHBI HeroToHa. OIIK-2
WNuepuumaneHble cucteMsbl orcyera. IIpuHiun
lNamnes. Bunel cun B npupoge. Cunbl B

MEXaHUKE: CHJIa BCEMUPHOTO TsaroreHus. Cuia
TsbkecTd U Bec Tena. Cuna ympyroctu. Cuna
TpEHUs MW CUJla HOPMAJIbHOTO  JIABJICHUA.
Nmnynee cunel. WUMnynece  Tema. HMmmysse




CUCTEMBI TeJ. 3aMKHyTass CHCTEMa. 3aKOH
COXPAHEHMsI UMITYJIbCA.

Pabora cummbl. Pabora kak KpUBOJIMHEHHBIN
unterpan. Kunernueckas osHeprus. Csssb
MpHUpalieHs] KHHETUYECKOM 3Hepruu ¢ paboToit
cwibl. MomHocts cunel.  CunoBoe 1oie.
[lorenumaneHas sHeprusa. KoHcepBaTuBHBIE U
HEKOHCEPBATHUBHbIE CHJIBI. Pabora
KOHCEpBATUBHOM CHJIBI. 3aKOH COXpaHEHUs
ITOJIHOM MEXaHUYECKOHN YHEPTUU.

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

OIIK-1
OIIK-2

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

OIIK-1
OIIK-2

JlabopaTopHoe 3ansaTue Ne 7. JlabopaTropHas
paGora Nel2. «Omnpenenenue kodpQuireHTa
TPEHUS KaueHHUs C MTOMONIbI0 HAKIIOHHOM
TUTOCKOCTHY

OIIK-1
OIIK-2

JlabopaTopHoe 3aHsITHE Ne 8, 9
JlabopaTtopnass pa6ora Nel(. «Omnpenenenue
MOAYJISl YOIPYTOCTH METOJIOM H3rH0ay

JIUCKYCCHS

OIIK-1
OIIK-2

Jlekumus 3.IlocTynatenbHoe W BpallaTeiabHOE
JBH>KEHUE TBepAoro tena. Llentp macc. MomeHT
UHEpPUUH MaTepUAIbHOM TOYKH. MOMEHTHI
MHEpLUMU TeJl IPaBUIBHOM TI'€OMETPUUYECKON
dopmel. Teopema Illteiinepa u ee mpuUMeHEHHE.
Kunernueckas DHEPTHUs BpalaTeIbHOTO
nBwkeHus. PaGora mpu BpameHur. MOMEHT
cwibl.  OCHOBHOE  ypaBHEHUE  JUHAMHMKHU
BpAaIllaTEIbHOIO JABM)KEHUSA. MOMEHT MMITyJIbCa.
3aKkOH  COXpaHEHMsI MOMEHTa  HMITyJbCa.
CBoboansble ocu. ['mpockon.

OIIK-1
OIIK-2

IIpakTnueckoe 3ansaTnme Ne2,3 Jlunamuka
MaTepUaIbHONU TOUKH.

Pabora B ManbIx
rpymnmnax

OIIK-1
OIIK-2

IIpakTHyeckoe 3aHATHE Ne4.  Pabora.
OHeprus. MoUHoOCTb.

OIIK-1
OIIK-2

IIpakTnyeckas paGora NeS. /Iunammuka
BpaIllaTEIbHOIO ABUKECHHUS.

OIIK-1
OIIK-2




Tema3. Mexanu4yeckue KoJ1e0aHUsA U BOJHBI-144.

Jlexkumst 4 KonebarenpHoe JIBUKECHUE.
["apmoHuueckue KoJieOaHusI. OcHOBHBIE
XapPaKTEPUCTUKU  KOJEOATENIbHOIO  JIBUXKEHUS.
JludpdepennunanbHoe ypaBHEHHE TapMOHUYECKUX
KOJICOaHUH. I"'apmoHnueckuii OCLIMJLIATOP.
[Ipy>)XUHHBIA, MaTeMaTHYeCKHUi U (HU3UICCKUN
MAasITHUKHU. Cnoxxenue OJIMHAKOBO
HanpaBlIeHHBIX KoJiebanui. ClokeHHe B3aWMHO
[EPIICHANKYIISIPHBIX KoJieOaHu M. OHeprus
K0J1e0aTeIbHOTrO JIBUYKCHHUS. 3aryxaromue
KoJeOaHusl. OcHOBHbIE XapaKTEPUCTUKU
3aTyXarolux KoJie0aHui. Brenyxaennoie
Kosebanus. Pesonanc.

[IpononpHble M ToOINEpeuHble BOJHBL. BomHoBOE
ypaBHeHue u ero pemieHue. [lmockas BosHa.
Cohepuueckass BomHa. Jlyun ©  BOJHOBBIC
noBepxHocTd. BonHoBoit BekTop. dazoBag
ckopocTb. I'pynmoBas ckopocts. KorepeHTHbie
BostHbl. MHTepdepenius BonH. CTosyne BOJHBI.
3BYKOBBIC BOJTHEI. Dddexr Jornepa.
WNudpa3Byk u ynpTpa3Byk. [II10THOCTH HEpPrHH.
Bexrop Ymoga.

2

OIIK-1

OIIK-2

JlabopaTopHoe 3ansitue Ne 10. JlabopaTropHas
padora Ne2.  «OrmpeneneHue  yCKOPEHHS
CBOOO/IHOTO NaICHUSD

OIIK-1
OIIK-2

JlabopaTopHoe 3ansitue Ne 11. JIaGopaTropnas
padora NeS. «OmpeneneHue CKOpOCTH TOJIEeTa
MyJU C MOMOIIBI0 KPYTUIIBHOTO
0aJUTMCTUYECKOTO MasiTHUKA

OIlK-1
OIIK-2

JlaGopaTopHnoe 3ausaTue Ne 12. JlaGopaTopHas
pabora Ne 13

« HccaenoBanme CcOOCTBEHHBIX KOJI€OaHUI
CTPYHBI METOZIOM PE30HAHCA

OIlK-1
OIIK-2

JlaGopaTopHnoe 3ansaTue Ne 13. JlaGopaTopHas
padora Ne 12

«3mepenne kodhduIMeHTa TpeHUsT KauyeHus ¢
MOMOIIBIO0 HAKJIOHHOTO MasiTHUKA

OIlK-1
OIIK-2

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

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 OTHOCHTEIbHOCTH-2Y.

Jleknusi S YpaBHeHNE IBHKEHUS MaTepUaTbHOU
TOYKA B HEUHEPLHUAIBHONM CHCTEME OTCYETA.
Cunier mHepuuu. [IpuMepsl NposBIEHHS CHIT
MHEPLUU IIPU IIOCTYNIATEIbHOM U BPAIlATEIbHOM
newkenusx. Cwra Kopuomnmca. I{enTpoOexHas
cuna. BnusHue UEHTPOOEXXKHOW CHIIBI  Ha
BEIMYMHY YCKOPEHHs CBOOOIHOIO MaJeHUs.
Mastauk Pyko.

2

OIlK-1
OIIK-2




JucuMnauHapHbIi Moayas 1.2.

TemaS. IIpexmer n MeToaAbI MOJIeKYyIIPHOH Gu3nKn. OCHOBHOE ypaBHEeHHE MOJICKYJISIPHO-
kuHeTu4eckoii Teopun (MKT) ngeanbHoro rasa. SiBinenus nepenoca-104.

Jlexknus 6 CraTucTuuecKuit u 2 JIMCKYCCHS OIIK-1
TEPMOJIMHAMUYECKU I METOIBI U3y4YCHUS OIIK-2
MaKpOCKOIMUYECKHUX SIBJICHUH. OCHOBHBIE
MOJIOYKEHUS MOJICKYJIIPHO-KHHETUYECKOU

teopur. Macca u pasmep Mosiekysl. OCHOBHbIE
XapPaKTEPUCTUKHA BEIIECTB C TOYKH 3pPEHUS
MOJIEKYJIIPHO-KHUHETUYECKOU TEOPHH.
WUneanbupiii  raz.  Mzomporeccel.  OnbITHBIC
ra3oBbl€ 3aKOHBI. YPaBHEHUE COCTOSHHS
HJIeaabLHOro rasa.

Jleknus 7. 3akon MakcBeiia o pacnpeiesieHuu 2 OIIK-1
MOJIEKYJI HJI€aJbHOI'O Tra3a IO CKOPOCTSAM OIIK-2
TEIUIOBOTO JBIKEHUS. CpelHssi KBaapaTH4Has,
cpenusisi  apudmeruyeckas U Haubosee
BEPOATHAsI CKOPOCTH MOJIEKY. MneanbHblid ra3 B
mone  Cwibl  TsbKecTH.  bapomerpuueckas
dopmyna. Pacipenenenne boibimMana.

CpenHee 4MCIO CTOJKHOBEHUM U CpemHss
JUIMHA ~ CBOOOJHOro  mpobera  MOJIEKYIL.
OMIIMpUYECKUE ypaBHEHUs SIBJICHUM IepeHoca.
Huddys3us. TemnonpoBoaHocTs. BryTpeHHee
tperue. MKT siBnenuii nepeHoca B razax. 3akoH
PaBHOMEPHOI'O pacIpelelICHHs JHEPTUH 110
CTEIEHSAM CBOOOIEI.

JlaGopatopnoe  3amaTme Ne 15 16 4 AHCKyCCHsL OIIK-1
JlabopaTopHnas padora Ne8. «OnpeneneHue OIIK-2
Kod(duUllMeHTa TUHAMUYECKON BA3KOCTH

IIpakTnueckoe 3ansitue Ne7. MonekymnspHo- 2 Pabora B manbix OIIK-1
KHHETUYECKasi TCOPHs UICATLHOTO ra3a. rpymnax OIIK-2

Tema6. OcHoBBI TepMOaMHAMHUKH. TepMoanHaMHYecKHe Mpouecchi-84.

Jleknus 8
IlepBbIil 3aKOH TepMOAMHAMUKH. BHyTpeHHsA OIlK-1
SHEpPTrusl TEPMOAMHAMHUYECKON cuctembl. Paborta OIIK-2
raza npu HU3MEHeHuu ero obObema. Ilepsoe
HA4yaJl0 TEPMOAUHAMHUKU. BHyTpeHHss sHeprus
U TEIUIOEMKOCTh HWACAIBHOIO rasza. YpaBHEHHE
Maiiepa.

[IpumeneHue nepBoro Hayajna TEPMOJAMHAMUKH K
u3onpoueccaM.  AnuabaTHyeckuii  Iporecc.
Vpasuenue Ilyaccona. Ilonmurponssiii mporuecc.
YpaBHEHHE TONIUTPOIBI.

Kpyrosele mpomneccel. TeroBble ABUraTenu M
XOJIOIWIIbHbIE ycTaHOBKH. Tepmuueckuit KITJ{
kpyrosoro mpouecca. KIIJ[ nwmkina Kapro
Mukpo- u MakpococTosiHUS. CTaTUCTUYECKUN
BEC. DHTPONUA U €€ CTAaTUCTUUYECKOE
TOJIKOBaHHE. BTOpoe Hayao TepMoguHaAMUKU

JlabopaTopHoe 3ansitue Ne 17. JlaGopaTopHasn 2 OIIK-1
padora Ne9. «Omnpenenenue OTHOIIEHHUS OIIK-2
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 cocrossHue. BHyTpeHH:A
sHeprus peajgbHOro rasza. Oddexr Jxoyns-
Tomcona. CoxnkeHHe ra3os.

Crpoenue u CBOICTBa KHUJKOCTEH.
IloBepxHOCTHOE HaTsbkeHHe. JlaBieHHMe 1O
UCKPUBJIECHHOM  IOBEPXHOCTBIO  JKUIKOCTH.
CmauuBaHue. Kanusipueie SIBJICHUSL.
VYpaBHEHHE HEPa3pbIBHOCTH CTPYH. YpPABHEHUE
bepnymm. @opmyna Crokca.

OCOOEHHOCTH  KPHUCTAJIUTMYECKOTO  COCTOSHUSI.
®u3znuecKue TUIBl KPUCTAIUIOB. TemnoeMKoCTb
TBepAbIX Ten. Mcemapenue wu  cyOnumarusi.
[1naBneHue u KpucTain3anus.

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

2

OIIK-1
OIIK-2

JlaGopaTopHnoe 3ansaTue Ne 18. JlaGopaTopHas
padora Ne 14 U3mepenue kodddunmenta
MTOBEPXHOCTHOT'O HATSKEHHSI KHUJIKOCTH»

JIACKYyCCUS

OIIK-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
AJIEKTpUYeCTBa. DJIEMEHTapHbIN 3apsi. OHBI.
OnexTpuszanus Tesl. 3aKOH COXPAHEHUs 3apsja.
JuckpetHocTh 3apsiaa. 3akoH Kynona. 3akoH
Kynona B  cpeme. Cucmema  CI'CO.
OnexkTpoctatuueckoe rmose. HampsikeHHOCTh
nons E. Tlone Toueunoro 3apsga. ['paduueckoe
nzobpaxenue nojei. [IpuHIMn cyneprnozunuu
JUI HaNpsHKEHHOCTU. DJIEKTPUYECKUM AMIIOINb.
DJIeKTpuYecKuil MOMeHT nunoJis. [lone numoss.
Bektop AIIEKTPOCTATUYECKOU WUHIYKIUH
(anextpuueckoe cmemienue) D. Ilorok nunuii E
u D. Teopema Octporpaackoro-I'aycca.
[Tpumenenne teopemsl Octporpaackoro-I'aycca
JUI pacdeTa Mojed NPOTSHKEHHBIX 3apsKEHHBIX
ten. PaboTa cuil 37eKTpOCTaTHUECKOro Mo Mo
nepemenieHnto 3apsiaa. Hupkymnsanus sexropa E.

2

OIIK-1
OIIK-2




IloTeHuHManbHBIN XapakTep
NEKTPOCTATUYECKOTO OIS Pasznoctp
NOTeHIMaIoB MU noreHuuan. [loTeHnuan noss
TOYEYHOTro 3apsana. IIpuHnun cynepnosunuu 1mis
MIOTEHIMAA. OKBUNOTEHIUAJIbHBIE
noBepxHocTu.  CBsA3p  HANpPSHKEHHOCTH U
MOTEHLIMaa 3JIEKTpUYECKOro mnoisd. ['paaueHt
noreHuuana. Pacder moreHnmana HEKOTOPBIX
IIPOCTEUIINX TOJICH.

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

Jlekumsa2. IIpoBojgHMKM B IOCTOSSHHOM 2 Oecena OIIK-1
AJIEKTPUYECKOM noJe. NupyunpoBanubie OIIK-2
3apsbl. Pacnipenenenue 3aps0B B

M30JIMPOBAaHHOM MPOBOJHUKE. DJIEKTpUUECKas
€MKOCTh MPOBOJIHUKA. Y €IMHEHHBIA TPOBOJIHUK.
Konpaencaropsl. CoenrHeHHE KOHJIEHCATOPOB B

6arapero. DJEKTPOEMKOCTb TUIOCKOTO,
cdepuyeckoro, UTHHIPUYECKOTO
KOH/ICHCAaTOPOB. DHeprus 3apsHKESHHOTO

IIpOBOAHHKA. SHGPFHH U IINIOTHOCTb OHEPIUHU
QJICKTPHUYCCKOTI'O ITOJIA.

CBoOomHbIE W CBsi3aHHBIE 3apsAnbl. Jumons B
aneKTpudeckoM node. IlossgpHele 1 HenoasIpHbIE
MoJIeKyJIbl. Tunsl quanekTpukoB. Ilomspusanus
OUDJIEKTPUKOB.  Bekrop  momsgpuzauuu  P.
[ToBepXHOCTHAsI INIOTHOCTH CBSI3aHHBIX 3apsAJI0B
u ee cBa3b c P. Ilmockuili KoHJeHcaTop ¢
JTUDIIEKTPUKOM. Jmanekrpruueckas
IIPOHULIAEMOCTD CpeaBbl. DnexTpuyeckoe
cmemnienue. Teopema Octporpaackoro-I'aycca
JUISL DJIEKTPOCTATUYECKOTO IOJIS B JUDIIEKTPUKE.
I'pannuHBIE YCIOBHSA HA TPAaHUILIE ABYX
IUDJIEKTPUKOB. I1pe3021€KTPUYECTBO.
[InposnekTpruecTBo

Tema9. JnekTpuyecKuii TOK. JjaekTprueckasn nenb. Kinaccuueckas aiekrponnasi reopusi (K9T).

DVIEKTPUYECKHI TOK B JJICKTPOJIMTAX, ra3ax U BaKyyme-264.

Jlexuus 3.

Tok mpOBOAMMOCTM M KOHBEKTHUBHBIA TOK.
VYcnoBus cymectBoBaHus Toka. Cuia Toka u
IUIOTHOCTH TOKa. IlocTosHHBINM TOK. 3akoH Oma
JUIS  OJHOPOAHOTO  ydacTka  Lemu B
muddepeHIManbHON 1 MHTErpaibHON (popmax..
DekTpuyeckoe comnpotusiieHne. CoenruHEeHue
NPOBOJHUKOB. PaboTa M MOIIHOCTH TOKa. 3aKOH
Jbxoynsa-Jlenna B auddepeHnmanbHOl U
HMHTErpaJIbHOU dopmax.Mcrounuk
ANIEKTPUYECKOTO TOKA. DJIEKTPOJBIKYIIAS CHUJIa
(BC) ucrounuka. 3aMKHyTas >JIEKTpUUYECKas
uenb. 3akoH OMa [11 HEOJHOPOJHOTO y4dacTKa
LeNd U Ui 3aMKHYTOM nenu. Pa3BerBi€HHBIE

2

Oecenma

OIIK-1
OIIK-2




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

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

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

OIIK-1
OIIK-2

JlabopaTtopHoe 3aHsATHE Ne§, 6.
Jlabopatopnass pabora Ned. «'paagynpoBka
BarTMeTrpa.  M3mepeHume  cOnpoOTHBIEHHH €
MIOMOILIbIO BOJIBTMETPA U aMIIEpMETPay

OIIK-1
OIIK-2

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

TOKa OT COTIPOTHUBIICHUS HATPY3KN»

JAUCKYyCCHUs

OIIK-1
OIIK-2

JlabopaTtopHoe 3aHATHE Ne 9, 10.
JlabopaTtopnasi pabGora Ne6. «OrmnpeneneHue
COIIPOTHBIICHUI MIPOBOTHUKOB METOIOM
MOCTHUKOBOMW CXEMBI»

OIIK-1
OIIK-2

JlabopaTopnoe 3ansitue Ne 11 JlabopaTopuas
paGora Ne8. «l3MepeHne 3IIEKTPOABHKYILEN
CHJIBI METOI0M KOMITEHCALIUN

OIIK-1
OIIK-2

Jlexkuus 4, OnbITHEIE JIOKa3aTelIbCTBA
AJIEKTPOHHOW MPOBOJUMOCTH METAI0B. OCHOBBI
KOT mnpoBogumoctu wmetamioB. 3akoHbl Owa,
Jlxoyns-Jlenna, Bunemana-®Opannma B KOT.
VYenexu u Hemoctatku KOT. Onexrpuueckue
SBIIEHUSI B KOHTaKkTax. PaboTa BBIXO/a 3JEKTPOHA
3 Metauia. KoHTakTHas pa3HOCTh MOTEHITMAJIOB.
3aKOHBI BonbThI

TepmonnekTpuueckue 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 peakuuu Ha JJIEKTPOJIAX.
[TogBMKHOCTE HMOHOB M AJIEKTPOIPOBOJAHOCTH
pacTBOpOB. I'anpBaHMYeCKHE JJIEMEHTBI.
AKKYMYJISITOPBI. HecamocrostenpHas u
CaMOCTOATEIIbHAS IIPOBOJAUMOCTD ra3os.
Tnerommii, HCKPOBOM M KOPOHHBIM pa3psibl.
Onextpuueckas ayra. Ilmasma. IlnazMeHHbIe

TEJIECBU3UOHHBIE DJKpaHbl W Juciied. Tok B

BaKyyMe. ABTORJIEKTPOHHAsI U B3pbIBHAsI

OIIK -2
OIIK-1




JMCUMIIMHAPHBIA MOYJb 2.2

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

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

MaruutHOE nosie. MHIyKIuss MarHUTHOTO TOJISt
B. MarauTtHas mnoctosHHas. 3akoH AMriiepa B
cpere. MarnutHoe rnoJjue B cpene.
HanpspkeHHOCT  MarHUTHOTO — MOJIS H.
BuxpeBoii  XapakTep  MarHMTHOIO  ITOJIA.
MarnuTHbIii notok. ['padudeckoe n300pakeHue
MarHuTHOTO mnoJis.. Teopema OcTporpaickoro —
l'aycca nna wmarmutHoro mons. JlelictBue
MarHuTHOTO TIOJIsl HA MPOBOAHUK ¢ TOKoM. Cuiia
Amnepa. PaMka ¢ TOKOM B MarHMTHOM
nojie. MarHuTHEIA MOMEHT. MarduTHBII TUIIOJb.
3akoH  buo-Capapa-Jlarulaca W npuHLMNI
Cymnepro3unuu. PacyeT WHIYKIIMM MarHUTHOTO
MOJIsl MPSMOJMHEWHOIO HPOBOJHUKA C TOKOM.
[Tone pssMoro u KpyroBoro TokoB. Pacuem nons
Ha ocu conenouoa. Uupkynsuus BekTopa B.
3aKkoOH MOJHOIO TOKa B Bakyyme. Pacuer mois
topouna. Cuma  Jlopenuna.  Yckoputenu
3apsUKEHHBIX  4YacTul.  Macc-CieKTpoMeTp.
Oddexr Xomra.Pabora nepemenieHus
MIPOBOJIHMKA C TOKOM B MAarHUTHOM TIOJIE.

JlabopaTopnoe 3ansaiTue Ne 13. JlabopaTopuas 2 AUCKyCCHst OIlK-1
padora Ne7. «OmnpezneneHue TropHU30HTAIbHON OIIK-2
COCTABJISAIOLIEH MarHUTHOTO TIOJISI 3EMJITH

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

Jleknus 7. ['mnore3a Ammepa. MonekymsipHbie 2 OIIK-1
TOKHM. MarHuTHble MOMEHTBlI 3JEKTPOHOB H OIIK-2

atomoB. BekTop HamaranuueHuss PmMarauTtHas
BOCIIPUMMYHUBOCTh U OTHOCHUTEJIbHAS MarHUTHas
npoHUIaeMocth. Kiaccudukaruss MarHeTHKOB.

JlnamarHeTuKy. [TapamarneTukwu. 3aKkoH

MIOJIHOTO TOKAa JIJISi MarHUTHOTO TOJIS B

BEILIECTBE. DeppOMarHeTHKH. IIpupona

(dheppoMarneTusma.

Jlekumst 8 . 3akon Papazaes u npaswio JleHna. 2 OIIK-1
DJ1C WHTYKITAH. CamouHIyKITHS. OJIC OI1IK-2
CAMOMH/TYKIIHH. WHAYKTUBHOCTb.

NuaykTuBHOCTH cojieHOHWAa. TOKM 3aMbIKaHUS U
pa3sMblkaHuu.  MarHuTHass ~ JHEprus  TOKa.
DHeprusi MarHuTHOTO OIS, [[TOTHOCTE SHEpTHH
MarHuTHOro noisid. Toku Pyko. MHAYKTUBHOCTB
KOAKCHAIBHOTO Kabess. B3auMuast HHIyKIns.




JlabopaTopHoe 3ansaTtue Ne 15. JlaGopaTopHas 2
padora Nel2. «Onpenenenne MHIYKTUBHOCTH
KaTYIIKN

OIIK-1
OIIK-2

Jlekmusi 9. T'apmonmyeckue  KoneOaHwMs. 1
Konebarenpupiit koHTYp. Popmyma TomcoHa.
DHeprus K0J1e0aTeIbHOTrO KOHTYypa.
3aryxamolue >3JIEKTPOMAarHUTHBIE KOJEOAHMS.
Jlo6poTHOCTH KOHTYpa. By aeHnbie
AJIEKTPOMAarHuTHele  KojebaHus.  Pe3onaHc.
DJEeKTPOMarHUTHHIE BOJHBI W HMX CBOWCTBA.
DHeprusi 3JEKTPOMArHUTHBIX BOJH. Bektop
VYwmoBa-IloiiHTuHTA. N3nyuenne
ANEKTPOMArHUTHBIX BOJIH. Oo6mas
xapakTtepuctuka Teopuun Makcpemna. IlepBoe
ypaBHeHue Makcsemia. Tok cMemenus. Bropoe
ypaBHeHue MakcBemna. Tperbe U ueTBepTOE
ypaBHeHuss MakcBemna.  IlomHas  cucrema
ypaBHeHUN MakcBeia AJid IeKTPOMarHUTHOTO
OIS

OIIK-1
OIIK-2

JlabopaTtopnoe 3ansaTme 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

JucuuMnauHapHbii Mmoayas 3. 1.

Temall. I'eomeTrpnueckas ontuka. BoinoBas ontuka. Untepdepenuns cera. Indpaxuus
ceera. Pacnpocrpanenue ceera B Bemecrse. Ilouasipuzanus ceera. KBanrosas npupoaa

H3J1y4eHus-364.

Jleknusil. I'eomerpuueckas onrtuka. Passurne 2 Oecerta OIlK-1
B3IJIAJIOB Ha TIpUPOAY cBeTa. OCHOBHBIE 3aKOHBI OIIK-2
ONTUKU: OTPAKEHHE U TMpPeIOMJICHHE CBETa U

MIOJIHOTO OTpaKEHHS. Tonkue JIMH3BI.

Ontuyeckoe  H300pakeHHE  NPEAMETOB  C

nomotpto JuH3. Poromerpust. OCHOBHBIE

(dboToMeTpUUYECKHEe BEIUYUHBI U UX €AMHUIIBL.

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

JladbopaTopHoe 3ansaTue Ne 2. «Ompenenenue 2 JMCKYCCHS OIIK-1
(OKYCHOTO  pacCTOSIHUSI ~ cOOHMparomern  u OIIK-2
paccenBaroIIE JTUH3

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

Jlexuus 2. KorepenTHOCTB 17§ 2 OIlK-1
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. OIIK-2
Onrtnueckas Pa3HOCTh XoJa. VYcnoBue

MAaKCUMyYMOB W MHHUMYMOB IIpU MOJOXCHUUN
KOTCPCHTHBIX BOJIH. Pacuer




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

untepdepenuu cpera. [lpunnun ronorpaduu.

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.
Metron 30 @peHens U OPSAMOJUHEHHOE
pacIpocTpaHEHHE CBETa B BOJIHOBOM OIITHKE.
Judpakiaus Ha KPYyriioM OTBEPCTHM U JIUCKE.
Judpakus B mapajuleNbHBIX JIydaX Ha OIHOMN
menu. Judpakunonnas pemerka. [Judpaxnus
Ha IpOCTpaHCTBEHHOW pemerke. dopmyia
Bynbda-bperros. Pazpemaromas cnocodHOCTh
T(QPaKIMOHHONW pemeTKu. PacrpocTpanenue
CBeTa BewlecTBe. B3aumojelicTBue cBeTa C
BemectBoM. Ilornomenne cBera. PaccesHue
ceera. Jlucmepcus  cBera.  Kiaccuueckas
JJIEKTPOHHAS TEOPHs AUCIIEPCHH CBETA.
W3nyuenue BaBunosa-YepeHkoBa.

OIIK-1
OIIK-2

JlaboparopHoe 3aHATHE Ne 7, 8.
JlabopaTtopHass paGora NeS. «Ompexnenenue
JUIMHBL ~ CBETOBOM  BOJIHBI ~ C  TIOMOIIBIO
T(QPaKIUOHHON PELIETKI

JUCKYCCHS

OIIK-1
OIIK-2

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

«dudpaxnus @peHenst Ha KPYrioM OTBEPCTHUU.
Hudpaxius OpayHrodepa Ha menn».

OIlK-1
OIIK-2

Jleknus4. Tlonmspuzamus cBeta. EcrecTBeHHBIM
U TOJApU30BaHHBIA CBeT. 3akoH Maioca.
[Tongpuzanus npu OTpaxeHUH U MPEIOMIICHUU.
3akoH bprocrepa. JIBOMHOE JIydenpesloMIICHHUE.
[Ipusma  Hukonsa.  Bpamenue  mockoctu
nosisipu3anuu. KBaHToBas mpupoja M3IydeHUs.
TeruioBoe wu3nydenue. 3akoHel Kupxroda.
AolcomotHo uyepHoe Tenmo (AU.T.). 3akoHs
m3nyuenuss AUT. Pacnpenenenue sHepruu B
cnektpe AUT. ®opmyna Penes-/lxunca.
KBantoBass rumore3a. @opmyna Ilmanka.
KBantoBas ontuka. SBnenue ¢otorddekra.
3aKoHbI BHEIITHETO dbotorddexra.
HecocTosTenbHOCTh  KJIACCHYECKOM  TEOPHH.
VpaBHenue OuHmTeitHa. PoTOHBI. Macca u
umnynbc ¢orona. JlaBneHue cBeta. ONbIT
Jle6enera. Ddpdexr Komnrona. EnunctBo
KOPIYCKYJISIDHBIX Y BOJJHOBBIX CBOMCTB CBETA.

OIlK-1
OIIK-2

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

OIlK-1
OIIK-2




JlabopaTopHoe 3ansaTue Ne 12. JlaGopaTopHas 2 OIIK-1

padora Ne7. «OmnpeneneHre  yIAEIbHOIO OIIK-2
BpallleHUsT  TUIOCKOCTH  TOJNSpH3alu U

KOHLEHTpAaLUU pacTtBopa caxapa

MOJIIPUMETPOM

JlabopaTopHoe 3ansitue Ne 13. JlabopaTopuasi 2 OIIK-1
padora Ne9. «Ompenenenve NOCTOSIHHON OIIK-2
Credana-bonbiimana»

JlaGoparopnoe 3ansitue Ne 14. JlabopaTopHasn 2 AUCKyCCHUst OIIK-1
padora Ne10. «3yuenue CBOMCTB OIIK-2
(OTOAIEMEHTOB C BHENIHAM ¥ BHYTPCHHUM

dotorhdexTom»

JMcuMmIMHapHbIA MOIYJIb 3. 2.

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

Jlekmusi 5. OtkpeiTHe snekTpoHa. CTpoeHHE 2 JIACKYCCUS OIIK-1
atoma. Monenu atoma Tomcona u Pesepdopna. OIIK-2
3aKOHOMEPHOCTH B aTOMHBIX  CIIEKTpax.
[locrynater bopa. Oneir ®panka u Iepua.
Cnexktp aroma Bomopona no bopy. dopmyna
banemepa-Punbepra. OO0vbsicHeHne
BO3HUKHOBEHHUSI JINHEUUYATBIX CIIEKTPOB. Y CIIEXU
Y HelocTaTtku Teopuun bopa.

JlabopaTtopHoe 3aHsATHE Ne 15,16 4 OIIK-1
Jlabopatopnass pabora Nell. IlpuzmenHsiii OIIK-2
MOHOXpoMaTop. M3ydeHue aTOMHBIX CIIEKTPOB.
Onpenenenue noctossHHOU Punbepray

Jleknms 6. KopnyckynsipHO-BOJHOBOH Tyaau3M 2 JIUCKYCCHUS OIIK-1
B mukpomupe. Dopmyna nge  bpoitns. OIIK-2
OKCIEpUMEHTAIBHOE MOATBEP)KIEHUE THMIIOTE3bI
ne bpounsa. IlpuHuMn  HeONpeneTeHHOCTH
I'eiizen6epra. BonnoBast ¢ynkuus u ee
CTaTUCTUYECKNN CMbICI. KBaHTOBBIE ypaBHEHMS
JBUKCHMUSL. Bpemennoe ypaBHEHUE
[Ipenunrepa. VYpasuenune IIpegunrepa mist
CTallMOHAPHBIX COCTOSIHUH. JIBrxeHue
CcBOOOMHOI 4YacTHIBl. 3ajadya O YacTHUIE B
OJTHOMEPHOM NPSAMOYTOJbHOW NOTEHUMAJIBHOU
ame OeckoHeuHOM ruyOuHbl. IlpoxoxneHue
YacTUIBl CKBO3b MOTEHIHAIbHBIA  Oapbep.
TyHHENBHBIN ¢ dekT. JInnennsbIi
TapMOHMYECKUH  OCIUIISATOP B  KBaHTOBOM
MexaHuke. Pu3nka aTOMOB U MOJIEKYIL.

3amaua 00 arome Bomopona. KsaHToBbIC
yucina. Marnetusm  Mukpowactuil.  OmbIT
[lIteppa wu Tepmaxa. CHouH  DIEKTPOHA.
CnunoBoe kBaHTOBO€ uucio. [Ipunnun [Taymm.
Pacnipenienienrie  37€KTpOHOB B aTOME IO
COCTOSIHUSIM. [lepuonnueckas cucremMa
3jeMeHTOB  Menpeneena. MonekynspHbie




cnektpel. PenrrenoBckue cnektpsl  (P.C).
CmomHod  uw xapakrepuctuueckuit  P.C.
®opmyna Moznu. ClloHTaHHOE U BBIHYXJICHHOE
n3nydyeHus. ONTUYECKUIT KBAHTOBBIM T€HEPATOP

(;1azep).

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

Jlekumusa7. KBaHTOBBIE cTatucTuku  bo3se- 2 OIlK-1
Oinmreiina u  ®epmu-/upaka. KBanTOoBas OIIK-2

TCOpHA CBO6OI[HBIX 9JICKTPOHOB B MCTAJLJIC

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

Jleknus8. DnexkTpoHbl B KpUCTaUlaX. 30HHAA 2 OIIK-1
Teopus TBEpJbIX Tel. [lereHue TBepIbIX TEa Ha OIIK-2
METaJUIbl, AURJIEKTPUKU U TOJYIPOBOJHUKH TIO
30HHOUN TEOPUH

Jlekuus 9 . AtomHoe sipo. OOmMe cBeneHus o 2 OIlK-1
siApax. M3oTonsl. EcrecTBennasn OIIK-2
paanoakTUBHOCTG. [IpaBuiia cMeleHus mpu o- u
B- pacmamax. 3akoH pagUOAKTHBHOIO pacraja.
MeTto bl perucTpanuu MHUKPOYaCTHII.
BzaumopeiicTBue HYKJIOHOB U TOHSTHE O
SIepHbIX cmiaxX. JlepekT Maccel W dHEPruH
CBS3M sipa. SlgepHble peakuuu. 3aKOHBI
COXpaHEHUs B SIEPHBIX peakuusax. SAnepHbuii
peaktop. llemnas peakmus. Peakmus cuHTe3a
(TepMosimepHasi  peakiusi). OHEpPrus  3BE3/I.
dwusuka AIIEMEHTaPHBIX YaCTHIL.
Knaccudukanms AIIEMEHTaPHBIX YaCTHII.
CoBpemenHas (Qu3uyeckas KapTHHA MHpa:
uepapxusi  CTPYKTYp  MaTepuH,  DIBOJIOIUS
Bcenennoii, ¢pusnueckas kapTuHa MUpPa Kak
¢bunocodckas kareropus

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

CamocTosaTenpHass  paboTa  OOyYarOIIMXCS  BBIMIOJMHSETCS MO  3a/IaHUIO
mpemojaBaTensi, 0e€3 €ero HEMOCPEACTBEHHOTO y4YacThs ©  HamlpaBlieHa Ha
CaMOCTOSTEIILHOE U3YYCHHE OTACIIBHBIX ACTICKTOB TEM JTUCIIUILIAHBI.

Ilens caMoCTOSATEIBHOM PAOOTBI — MOATOTOBKAa COBPEMEHHOTO KOMIIETEHTHOTO
cenuaiicTa W (OpMUPOBaHHMS CIOCOOHOCTEH M HAaBBIKOB K HEIPEPHIBHOMY
caM0o00pa30BaHMIO U TPOPECCUOHATIBHOMY COBEPIIICHCTBOBAHUIO.

CamocrosiTenpbHasi pabota CcrmocoOCTBYeT (OPMHUPOBAHUIO AHATUTUYECKOTO H
TBOPUYECKOTO MBIIUICHUSI, COBEPIICHCTBYET CIIOCOOBI OpTraHU3AIMK HUCCIEI0BATEIbCKON
NEeSTeTLHOCTH, BOCIIUTHIBACT  IICJICYCTPEMIICHHOCTD, CUCTEMATUYHOCTD u
MOCTIEIOBATEIPHOCT, B paboTe CTYAEHTOB, OOecledYnBaeT MOATOTOBKY CTyJAEHTa K
TEKYIIUM KOHTAaKTHBIM 3aHSATHSAM M KOHTPOJIBHBIM MEPOIPHUATHSAM I10 TUCIUTIIMHE.
Pe3ynbTaThl 3TON MOATOTOBKU MPOSIBISIOTCS B aKTUBHOCTH CTYJICHTA HA 3aHATHAX U B
Ka4eCTBE BBITTOJIHEHHBIX TECTOBBIX 3aJ[aHH, U IPYTUX (POPM TEKYIIET0 KOHTPOJIS.

CamocTtosTenpHast paboTa MOXKET BKJIFOYATh CJICTYIOIINE BUBI Pa0OT:



- U3y4YeHHEe MOHATHUIHOTO anmnapara JuCIUIUINHBI;

-npopaboOTKa TeM JUCHMIUIMHBL, TMOUCK WHGOPMalUd B  BJICKTPOHHBIX
OMOIMOTEUHBIX CUCTEMAX;

- IOATOTOBKA K J1a00paTOPHBIM paboTam, MPaKTHUECKUM 3aHITUSAM;

-paboTa C OCHOBHON U JOMOJHUTEIBHOW JUTEPATypOil, MPEICTABICHHON B
paboueii mporpamme;

- IOATOTOBKA K MPOMEKYTOYHON aTTECTallUH;

- U3y4YeHHe MaTepHala, BRIHECEHHOTO Ha CaMOCTOATEIbHYIO TPOPaboTKYy;

- paboTa B 3JEKTPOHHBIX OMOIMOTEYHBIX CHUCTEMaX, CIIPABOYHBIX, CIIPABOYHO-
MOMCKOBBIX M UHBIX CUCTEMAaxX

- Tembl a5 caMOCTOSTENFHOU PabOTHI 00yUaIOLIerocs, MOPSIOK UX KOHTPOJIS
1o aucuuIuinHe « PU3uKay MPUBEICHBI B METOJUUECKUX YKa3aHUIX:
Kabupos P.P. ®usuka: MeTonuyeckue ykasaHUs O OpraHU3alMd CaMOCTOSTEIbHON
U BBINIOJIHEHUIO KOHTPOJIBHOM paboThl MO AucCHMILIMHE «DPu3uKa» s 0akajaBpoB

TEXHUYECKUX HANpaBJICHUA MNOATOTOBKM BceX (GopM 00ydeHus — AJbMEThEBCK:
AT'HU, 2017. - 24c.

6. @OH/1 OLIEHOYHBIX CPEACTB MO JUCIUIIJINHE

OcHoBHoit 1enbto ¢opmupoBanuss GOC mno aucrummHe «DPu3nKa» SBIACTCS
CO3/laHUE MaTepUaJOB IS OLIEHKA KadyecTBa IMOJTOTOBKU OOydYarOUIUXCS U
YCTaHOBJICHHS YPOBHSI OCBOCHUSI KOMIIETEHIIUM.

[TonHbI NepedyeHb OLIEHOYHBIX CPENICTB TEKYIIErO KOHTPOJS M MPOMEXKYTOUHOM
aTTECTAIUH 0 JUCIUIUINHE TTpuBeaeH B DOHE OIEHOUHBIX CPENICTB (MIPHIIOKEHUE 3 K
JTaHHOM paboueli mporpaMme).

Tekylmuil KOHTPOJIb OCBOEHHSI KOMIIETEHUMU 0 JUCUUIUIMHE MPOBOIAUTCS IIPU
M3YyUYCHHHM TEOPETUYECKOr0 MaTepuaya, PelIeHUH 3ajad Ha MPAKTUYECKUX 3aHSATHUSX,
cZla4ye OTYETOB IO J1a0OpaTOPHBIM padOTaM.

NTOroBo OLEHKOW OCBOEHUS KOMIIETCHIIMM SABJSIETCA  NPOMEKYTOUHAs
aTTecTanus B popMe 3adeTa dK3aMeHa, MPOBOJUMAsI C YUETOM PEe3yJbTAaTOB TEKYIIErO
KOHTPOJISI.

6.1. IlepeyeHb OLICHOYHBIX CPEICTB
Oransl Bun Kparkas xapakTepucTika OLIEHOYHOTO CPEJCTBA IIpencrasinenue
GbopMHUpPO | OIIEHOYHOIO OLIEHOYHOTI'O
BAaHUS cpencrsa cpexacrtsa B GoHJIE
KOMIIETEH
U
Texkymmii KOHTPOJIb
1 JlaboparopHasi | MoKeT BBINOJIHATHCS B UHIUBUIYATbHOM Temsl, 3ananus
pabora MOpSAAKE WM TPYNMHod oOyvaromuxcs. 3aJaHusi B | IS BHITOJTHEHUS

1a00paTOpHBIX paboTax JOKHBI BKJIIOUATh IEMEHT | JTAOOpaTOPHBIX
KOMaHJIHOW paboTsl. Ilo3BoJseT OLEHUTHh yMEHUs | paboT, BOMPOCHI K
00yJarONUXCsl CAaMOCTOSATEIFHO KOHCTPYHPOBATH WX 3aIUTe




CBOM 3HAHMS B MPOLIECCE PEIHICHUS MPaKTUYECKHX
3aJad U OLIEHUTh YpPOBEHb C(HOPMHPOBAHHOCTHU
AQHATUTUYECKUX, MCCIIEOBATEILCKUX HABBIKOB, a
TaKK€  HAaBBIKOB  MPAKTHUYECKOTO  MBIIUICHUS.
[To3BomNseT OLEHUTD CITOCOOHOCTH K
npoecCHOHaABHBIM TPYJIOBBIM IEHCTBUAM

TectupoBanue
KOMIIBIOTEPHOE

Cucrema CTaH/IapTU3UPOBAHHBIX 3aJlaHuH,
MIO3BOJISIOINAs  AaBTOMATU3UPOBAaTh  IPOLEAYPY
HU3MEpEHHUS YPOBHS 3HaHUN u yMEHUU
o0yyaro1erocs 1o COOTBETCTBYIOLIUM
KOMITETEHITUSIM. O6paboTka pe3yIIbTaToB
TECTUPOBAaHUS HAa KOMIIbIOTEpE O0eCcreunBaeTCs
CHeIaIbHBIMU IIpOrpaMMaMH. ITo3BoussieT
IIPOBOJUTH CaMOKOHTPOJIb (peneTuoHHOE
TECTUPOBAHUE), MOKET BBICTYNATh B POJIU
TPEHAXKEPA IPU NIOATOTOBKE K 3a4€Ty WIH YK3aMEHY

DoH TECTOBBIX
3aJaHuN

[IpakTnueckas
3a/aya

CpencTBo OLIEHKH YMEHHS MPUMEHATH MOJy4YECHHbIE
TEOPETUYECKHE 3HAHMS B MPAKTUYECKOW CUTYaIUU.
3amaya J0/HKHA OBITH HAIlpaBliCHA Ha OICHUBAHUE
TE€X KOMIICTCHIIMIA, KOTOPBIE MOJICKAT OCBOCHUIO B
JAHHOM JUCIUIUIMHE, JOJDKHA COJepkKaTh YETKYIO
WHCTPYKLMIO TIO BBIMOJHEHUIO WU aJIrOPUTM
e CTBUI

KommiekT 3amau

IIpomekyTouHas aTTecTaAUMA

3auer

3adeT BBICTABISIETCA 10 pPeE3yJbTaTaM TEKyIen
paboThl B cemecTpe 6€3 T0MOTHUTEILHOTO OIpoca

DK3aMeH

Wrorosas dbopma onpezeneHus CTENEHU
JOCTMKEHHMS  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 IInanupyemsbie .
Yponem, OCBOCHHUS KOMIIETCHIIUN
KOMIIETCHIIUHN pe3yJbTaThbl
(xox, HAMMEHOBaHMe) 00yueHust . . Komnerenuuu He
. Cpenuuii ypoBeHb ba3oBblii ypoBeHb
IIpoABUHYTHIH YPOBEHb OCBOEHbDI
Ne
o/ Kpurepnu oueHuBaHus pe3yjibTaToB 00y4eHuUst
«OTIMIHO» «XOpOI].lO» «y[[OBJICTBOpl/lTeJIbHO» «l-[ey):lOB.]'leTB »
ot 86 g0 100 6asi10B .
( A ) (ot 71 mo 85 6aanom) (ot 55 no 70 6as10B) (Menee 55 6a1710B)
He 3aureHno
3aureno (ot 35 10 60 6ayI0B)
(menee 35 6a/1710B)

1 OIIK-1. 3HATB: OCHOBHBIE | B IIOJTHOM 00BEME 3HAET AMeeT eIMHUYHBIE c1ab0 3HaeT OCHOBHBIE HE 3HAeT OCHOBHEIE
CriocoOHOCThIO MOJIOKEHMA, 3aKOHBI | OCHOBHBIC IIOJIOKECHUA, HCECYIICCTBCHHBIC TOJIOKCHHS, 3aKOHBI 1 MOJIOKCHHS, 3aKOHBI U
[IPECTABIIATH u METOJIbI | 3aKOHBI 1 METOIbI Hp06eJILI B 3HAHUAX MCTOJbI CCTCCTBCHHBIX METOJIbI €CTECTBEHHBIX
aJEeKBAaTHYIO €CTECTBCHHBIX HayK. | CCTCCTBEHHBIX HAayK OCHOBHBIX TIOJIOXKEHUI, HayK U MaTCMAaTUKH HayK U MaTE€MaTUKU
COBpeMeHHOMy MaTEMAaTUKHU 3aKOHOB U METOI0B
YPOBHIO SHAHMI €CTECTBEHHBIX HAYK U
HAYYHYIO KapTUHY MaTeMaTuKn
MHpa Ha ochope | YMeTb: IIPUMEHATH | YMEET IPAMOTHO YMEET NPUMEHSTh YMEET NPUMEHSTh HE yMeeT IPUMEHATh
SHAHUS OCHOBHEIX | OCHOBHBIC MIPUMEHATH OCHOBHEIE OCHOBHBIC MOJIOKCHUS, OCHOBHBIC MOJOKCHUS, OCHOBHBIC MOJIOKEHUS,
TONOKEHHH, 3aKoHOB | NOVIOKEHNUSA,  3aKOHBI MOJIOKEHUS, 3aKOHBI U 3aKOHBI U METO/IbI 3aKOHBI U METObI 3aKOHBI U METOJIbI
- MeTonos | B METOBI | METObI €CTECTBEHHBIX €CTECTBEHHBIX HayK U €CTECTBEHHBIX HAYK U €CTECTBEHHBIX HAYK U

HayK 1 MaTeMaTUKHU MaTEMaTHKH, HO MaTEMaTHUKH, HO MaTEMaTHUKH
€CTECTBEHHBIX HAYK H €CTECTBEHHBIX HAyK U YK R , ,
MaTEMAaTHKH. JIOIyCKaeT JIOITyCKaeT
MaTE€MaTHuKH.
HECYILIECTBEHHBIE MHO>KECTBCHHBIC
OIINOKHU OIINOKHU
Buaagern: 06a30BbIMH | CBOOOJHO W YBEPEHHO | XOPOIIO BIaIeeT YaCTUYHO BJIAJEECT HE BiaJeeT 0a30BLIMU
3HAHUSMH, BJIQJICET 0a30BBEIMH | Oa30BBLIMH 3HAHUSAMMU, 0a30BBIMH 3HAHUSIMH, 3HAHUSIMHM, OCHOBHBIMH
OCHOBHBIMH 3HAaHUAMU, OCHOBHBIMHU | OCHOBHBLIMH IMOAXOJaMU | OCHOBHBIMH IIOAXOAaMU | IIOJAXOJaMH U
noaxoaaMu U | mopxogaMyd M METOJAMM | U METOJaMU U METOJaMHU METOJaMH
METOAaMH €CTECTBEHHBIX HAyK M | €CTECTBEHHBIX HAYK U €CTECTBEHHBIX HAayK U €CTECTBEHHBIX HAYK U
CCTECTBCHHBIX HAYK U | \aTeMaTUKHU MaTeMaTHUKU MaTeMaTUKU MaTeMaTUKU
MaTeMaTUKH

) OIIK-2. CriocoGHOCTBIO | 3HATH: (U3HKO- | B IOJIHOM 00BEME 3HAET AMeeT eIMHUYHBIC | c1ad0 3HaeT (U3MKO- | HE  3HAaeT  (U3HKO-

BBLISBIATH MaTeMaTUYEeCKUH ¢u3MKO-MaTeMaTHIeCKuii | HeCephe3HbIC MPOOENbl B | MAaTEMaTHUYECKHUN MaTeMaTHYCCKHUHI




EctecTBenHO Hay4yHyI0

npoOiem,

nx

CYIIIHOCTh
BOZHUKAIONUX B XOE
podeCCHOHATEHOM
JIeATEeIbHOCTH,
MpHUBIEKaTh IS
pernreHus
COOTBETCTBYIOIIUAN
¢duzuKo-
MaTeMaTUYECKUM
amnmnapar.

ammapar, anmapar, IpUMEHSIeMbIi 3HaHUSIX ¢u3uKo- | anmapat, MPUMEHSICMBbI | annapar, MpUMeHseMblid
MIPUMEHSIEMBIN I | AJI peIICHMs 3a1a4 MaTEeMaTHYECCKOI'O i1 peumeHuA  3adad | A pCIICHMA  3a4ad
pelieHns 3ama4 | MPOeCCHOHANBHOM amnmapara, npodeccHoHaNbHOI npodeccHOHATBHOI
npoecCuOoHaTbHON ACATEIIBHOCTH IIPUMEHSIEMOT 0 I | AEATENbHOCTU AEATEIBHOCTH
JeSITeIbHOCTH pereHus 3a1a4

npodeccHoHaTbHON

JeSITeTIbHOCTH
yMeThb: YMEET BBISBIISTH YMEET BBISIBISITh YMEET BBISBIISITH HE YMEET BBISBIIATH
BBISIBIISITH €CTECTBCHHO | €CTECTBEHHOHAYYHYIO €CTECTBEHHO €CTECTBCHHO €CTECTBEHHO
Hay4HYIO CyIIIHOCTb CYITHOCTB TIPOOJIEM, HAYYHYIO CYIIHOCTb HAYYHYIOCYIITHOCTb Hay4YHYIO CYIIHOCTh
npobem, BO3HUKAIOLIUX B XO4€E mpooJIeM, nmpooJieM, npo0em,
BOSHHUKAIOLINX B XOAC | npogeccnonanbHOM BO3HUKAIOIINX B XOI€E BO3HUKAIOILINX B XOI€ BO3HHUKAIOIIMX B XOI€
npoeccHOHATLHOM JeSITEIHOCTH, npodeccHoHaIbHOM npodeccHoHaNbHOI npodecCHOHaNIBLHOM
ACATCILHOCTH, IPHBIIEKATD IS X NIeSITebHOCTH, NeSITeIbHOCTH, JIeSATeNIbHOCTH,
TMPUBICKATE A HX | yerenps NPUBJICKATH JJIS UX NPUBJICKATH JJISl UX MIPUBJICKATh ISl KX
PCILICHHA . COOTBETCTBYIOIHIA pelLIeHHUs pelLIeHHUs peleHus
COOTBETCTBYIOTLIH (bU3NKO-MaTEMaTHUECKUI | COOTBETCTBYIOIIUI COOTBETCTBYIOIUI COOTBETCTBYIOIUI
3:?:3;1/1%%@1 anmnapar ¢uszuko- } ¢dusuko- } ¢busuKo- }
anmapar. MaTeMaTUYCCKUI MaTeMaTUYECKUI MaTeMaTHYECKUI

ammapar, HO IIpy 5TOM ammapar, HO Ip{ 5TOM ammapar.

JIOITyCKaeT JIOITyCKaeT

HECYIIIECTBEHHBIE MHOKECTBEHHbBIE

OIIHOKH OIIHOKH
Baanxers: CBOOOJTHO ¥ YBEPEHHO XOPOIIO BIIAJACET YaCTUYHO BJIaJICET He BIajieeT Gpu3nKo-
(uznko- BJaJieeT (PU3UKO- ¢dusuko- ¢dusuko- MaTEeMaTHYECKUM
MaTeMaTH4CCKUM MaTeMaTU4YECKUM MaTEMATUYECKHUM MAaTEMATUYECKHUM anmapaToM I
almapaToM AL | anmapaToM Ui pelleHHs | anmapaToM Ul PELICHUs | almapaToM JJIS pELIeHUs | pelIeHUs 3a0a4
PEHICHAA 3amat | 3anay 3a1a4 3a1a4 npodecCUOHaTbHOM
npoeccHoHaNbHOMH poheCCHOHAIBLHOM npoheCCUOHATBLHOM npoheCCUOHATBLHOM JEATENBHOCTH
ACATCIBHOCTH NesITebHOCTH NeSITeTbHOCTH NIeSITebHOCTH




6.3. BapuaHTBI OLIEHOYHBIX CPEIACTB

6.3.1. TecTupoBaHHe KOMNBLIOTEPHOE

6.3.1.1. Ilopsioox nposedernus

TectupoBanue KOMIbIOTEPHOE MO AUCHUILTHHE «DU3MKa» TPOBOAUTCS /1Ba pa3a B

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

6.3.1.2. Kpumepuu oyenuganus

Pe3ynbraT TecTa 3aBHCHT OT KOJHMYECTBA BOINPOCOB, HAa KOTOpbIe OBUI JaH
IIPaBUJIbHBIN OTBET.

6.3.1.3. Cooeporcanue oyeHouH020 cpedcmaea



TecToBbIe 3a1aHK 1JISl OUEHKH YPOBHA CPOPMUPOBAHHOCTH KOMITETEHLIMI

Kon TecToBbIe BONPOCH BapuaHTBI OTBETOB
KOMIIETEHI] 1 2 3 4 5
0%
HucuunnuHapssiii Mmonyis 1.1
1.Yto Takoe maTepuanbHas | Teno oueHb Teno, pasmepamu Teno Teno, koTopoe Teno MakpOCKOMMYECKUX
TouKa? MaJICHBKUX Pa3MEpPOB | KOTOPOTO B JaHHOW | MHKPOCKOTIMYEC | y4acTBYET KakK BO pa3mepos
3a7a4e MOXKHO KHX Pa3MepoB. BpaIaTeIbHOM, TaK
_ npeHeOpeys. - U B [IOCTYIIATEILHOM
IIBUKCHUH. T
2. Kax HaiiTh MTHOBCHHYIO | Ay V = Ar-t V =a-t V = 9r —~ Ar dr
CKOpPOCTB? = V= ALt'_r)Tg At dt
At — — —

3.3anumute popmyy, V=wR ) R 2 V=0t
CBSI3BIBAIONIYIO YTTIOBYIO H V=— V=— V="
JIMHEHHYIO CKOPOCTb. _ R @ w0 o

OIIK-1 — — —
4.3anumuTe ypaBHEHHE —dm ma=F + Fp P = mVC dv >Fi=mV +mR?
JBIO)KCHHUS Tela F=u—— Fdt=m—— i—
MepEeMEHHON MacCBhI. dt dt
5.3anmmmre popmyiy - F . dF A=F.-S.cosa | A=E-S-sing |A=Rm/t
MEXaHMYECKOM pabOTHL. A= _sina A=—

S dt
1.Yto Takoe nepuon Yucno 060poToB 3a Yucno 06opoTos Bpewms, 3a Bpewms ognoro Bcé Bpems BpameHus
BparieHus? €/IMHUILY BPEMEHHU. 3a 27T CeK. KOTOpOE TOYKa | MOJHOTro 000poTa.
MPOXOJUT Yrol
OIIK-2 P y
47Z' pan.

2.Kax cBsizaHbI MeX Ty T =270 T=c-v T= mg - v T=2nv

co00if Iepro U 4acToTa
BparieHus?




3.Kak naiitu yrnosoe & =27 do d ) d ) g=2mv
yCcKopeHue? &= dt &= dx &= dt
— - . =c-t+
4.3anucatb U3MECHEHHE @ =y +e-1 Q= SR 8't2 Q= COZ R o=¢-t+1
yIJia TI0BOPOTA MPH p=tt——
paBHONIEPEMEHHOM 2
JBIDKEHUH TOUKH I10
OKPYXHOCTH.
5.YT0 Takoe UHEPTHOCTh Paznuunele Tena npu N3menenue CBoiicTBO Tena | 3aBUCUMOCTD CBOMCTBO TeNa COXpaHUTh

Tea?

OJIMHAKOBBIX YCIIOBHAX
MOJIy4atoT pa3HbIe
YCKOPEHHSI.

MTOJIOKCHHSA Tea
MOJ IeHCTBUEM
JIpYTuX TEI.

COXpPaHUTb
COCTOSIHUE
PaBHOYCKOpPEHH
oro
IPSIMOJIMHEUHOT
0 JIBIKEHHSL.

YCKOpEHUS TeJa OT
BCJIIMYHWHBI BHCIIHECIO
BO3IEHCTBHS.

COCTOSIHUE TTOKOS HJTH
PaBHOMEPHOTO
IPSIMOJIMHEUHOTO
JBWOKCHMUS.

HucuurninmHapusiii Mmonyib 1.2

OIIK-1

1.Kakoe TeueHne [Ipu TakoMm TeueHUn Ecmm cnon Taxoe TeueHue Ecmm Booas moroka Teuenue, npu KOTOPOM
JKUJKOCTH HAa3bIBACTCS TPaUEHT CKOPOCTH OT | KUJKOCTH HaOIogaeTCs MIPOUCXO/IUT CKOPOCTH BCEX CIIOEB
TypOyJIeHTHBIM? CJI0S1 K CIIOXO CKOJIB3AT MpH HEOOJIBIINX | MHTEHCHBHOE XKHUJIKOCTH PaBHBI APYT
MUHUMAJILHBIN. OTHOCHUTEIHLHO CKOPOCTAX BUXpeOoOpa3oBaHKE U | JPYTY.

JIPyT Opyra, He TEUCHUS nepeMenIuBaHue

MepPeMeTBasiCh . JKHUIKOCTH. JKHUIKOCTH.
2.Kak BBIYHCIIUTH n v=1pP v=v P v=p/V v=p/S
KHMHEMaTUYECKYIO V=-—
BSI3KOCTh? P
3.3anumuTe ypaBHEHHE . m pR =9RT p19 =mRT pM =RT m
Menieneesa-Knaneiipona. v = MT pV = M RT

4.Y10 Takoe
KOHIICHTPAITUS MOJICKYJTT?

Macca e TUHMIIEI
o0beMa.

O0BEM OHOTO
MOJIAL.

Yucno Monekyn
B CIMHUILIE
obbema.

Yucno Moneky B
Imoute BewecTna.

KomnunuectBo BCIICCTBA.




5.Kak Haiitu cpenHiorn V 2 1 | | 0 | 1 1
JUTMHY CBOOOJIHOTO = 1-— = 2 = 2 B 2 2
) 2 2700 [27zn“d 27°n 27°n
npobera MoJIeKyJ1? c
OIIK -2 1.3anumunTe ypaBHeHHE = Y = 4 = 4
yp pV; = P,V, PV = P,V; PV = p3V, PP
[Iyaccona nns naBieHus U v - V.7
1 2
o0bema.
2.Kax HaliTH mOKa3arelnb C, i+2 C, i+2 r=CGCp=(i+2) C,Csp
ammuabatbl? YT == T Y42
A Cs i C, i i+2
3.Chopmynupyiite JIro6o# 0OpaTUMBIi Jlro6oi DHTpOIus - OHTPOIHUS CUCTEMBI
BO3pacTaHUs SHTPOIIHH. IpoIecc B 3aMKHYTOM oOpaTuMBbIit ecTh Mepa paBHa cymme
cucreme mporecc B HETOPSJOYHOCT SHTPOIHUHA Tel,
COIIPOBOXKAACT- Cs 3aMKHYTOU U CUCTEMBI. BXOJIAIIUX B
yOBIBaHMEM SHTPOIUH. | CHCTEME MPOXOAUT CHCTEMY.
TakK, 4YTO SHTPOIIUA
CHCTEMBI TIPH 9TOM
BO3pacTaer.
4.Chopmynupyiite OHTpoOIus BCEX TEIN B Heozmoxxen Heso3mosxen Bce npoueccsl
teopemy Hephcra. COCTOSIHUH PaBHOBECHS TETIIOBOM KPYTOBOM MPUPOJIBI HIAYT OT
CTPEMHTCS K HYJIO TI0 JIBUTATEIb, nporiecc, OoJiee HarpeTHIX Tel
Mepe MPUOTHKEHUS €/IMHCTBEHHBIM €IMHCTBEHHBIM | K 0OJIee XOJIOTHBIM.
temreparypsl kK OK. pe3ynbpTaToM pe3yabTaTOM
KOTOPOTO SIBJISIETCS KOTOPOTO
npeBpaleHne SIBIISIETCS
TETUIOTHI B paboTy. nepeaada

TEIJIOTHI OT
XOJIOJHOIO Tela
K Ooitee
HArpeToOMYy.

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

_Q-Q
7 Q

Q-9
Q,




Juctunnunapuelii Moxyis 2.1

1..Eciu snexTprueckoe q — - E = kq-r?
g=k4 E-k_—3 | E=¢d E-k 4y
TI0JIE CO3/1a€TCsl TOUEYHBIM r R 5 r2 e
3apsAa0M (, TO Ha (I’ + )
ACCTOSIHUM I OT HETO
OIIK-1 p
HaIpsHKEHHOCTh paBHa!
2.Kak HampaBiieH BEKTOP Hanpasnenue Bexkropa | Hanpasnenue Hanpasnenue Hanpasnenue 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 IUIIOCY. F—
neicTByromiei Ha HampaBiIeHUEM HampaBieHUEM '
MOJI0KUTENbHBII CHJIBI, CUJIOBOM JIMHUU.
3apsi. JEUCTBYIOLIEH Ha
OTPULIATEIIBLHBII
3apsia.
3.1IpuHUMII CyNIEPIO3HIUH y Kavkjoro 3apsiia (f; - | O K&XKI0ro u3 HAIPSKEHHOCTh £ Zn: E Hanpsx€nnocts
i 3apsIIOB CUCTEMBI B | PE3YJIbTUPYIOLIE T
BIEKTPUUECKUX MOJEH CBOE TI0JIE 1 MbI €10 pAn © pesy. pyrom ) PE3YABTUPYIOLLETO MOJIS
3aKJII0O4acTCsa B TOM, YTO: MOJKEM paccMaTpUBaTh OINpPEACTICHHON T'O IOJIA B TOUKE p=0 + @ + o; OIIPpEACIIACTCA
OT/IE/BHO, HE3aBHCHMO | o - o OTPEACIACTCA : : I anredpandaecKuM
ot 1 m); - B3aMMOJICUCTBYIOT | BEKTOPHBIM T.€. HAIIPKEHHOCTH
JKEHUEM
by JpyT ¢ Apyrom CIIO’KEHHEM 1 IOTCHIHAJIB clioxke “e
HAnpsDKeHHOCTe | TOJICH, CO3/1aBaeMbIX | HANPSUKEHHOCTEH MoJeH
# nosei KaXXIBIM U3 3apsIOB | Ka)KAOTrO U3 3aps/iOB.
KakKI0r0 U3 CHUCTEMBI, B TAHHOM
3apsI/IOB. TOYKE CKJIJbIBAIOTCS
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=T1PUdt=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 1.3Hepmsi W = W =4 0,9, W =k Gy | W= e D% W =2, b2
B3aUMOJICUCTBUS IBYX r2 =Aaneg, Y = —I‘ 0 0 2
r

TOYCYHBIX 3aps10B




OIpeACIACTCs 110

dhopmye:
2.Cua Toka - 3710.... KOJIMIECTBO cuia, DIEKTPUYCCKUH | BETMIHHA pabota, HeoOxXomuMast st
JEKTPUIECTBA, JIeHCTBYyIOMIAs Ha 3apsi, ANEKTPUIECKOTO MepeMenIeHAS EANHIIHOTO
MIPOXOJIAINee 0 SMHHUILY 3apsja. MIPOXOISAIITAN TOJIsA, ICUCTBYIOIIASL | MOJIOKUTEIBHOTO 3apsiia
MIPOBOIHHUKY. uepes Ha eIMHUILY 3apsiia. | 10 IPOBOJHUKY.
MOTIEPEYHOE
ceueHue
MIPOBOIHHKA 32
CIAVHHUILY
BpPEMEHH.
3.3amumuTe hopmyity j=dl/dS j=dI-ds j=dl/dt j=dQ/dS j=dE/dS
IJIOTHOCTH TOKA.
4.YTo Takoe CTOPOHHUE JIioOnie He Cuibl, Cuibl, Cuibl, Cunbl
CHWIIBI? ANEKTPUYECKHE CHIIBI. | NEHCTBYIOIINE HA | JIEHCTBYIOIINE COBepIIAOIINE HEDIIEKTPOCTATHYECKOTO
3apszbl CO Ha 3apsiJibl CO paboty 1o MTPOUCXOXKJICHUS,
CTOPOHBI CTOPOHBI MEPEMEIICHHIO JIEHCTBYIOIIUE HA 3aPsi/Ibl
ANIEKTPUIECKOTO ANEKTPUIECKOTO | AIEKTPUIECKUX CO CTOPOHBI HCTOYHHKA
TOJIsL BHE OJISL BHYTPH 3apsJIoB. TOKa.
MCTOYHHKA TOKA. WCTOYHHKA
TOKa.
5.Kaxk Haiitn R=IS/p R=pS/1 R=p/IS R=pl/S R=plIS
COTPOTHUBJICHHE
MIPOBOIHUKA?
JucrurmmHapHBINH MOITYITb 2.2
1.Kak cBsi3aHBI MEXILY H = uyuB B =, uH — Mol _ H B=H
c000ii BEKTOP B=— B=—"_
HanpsHKEHHOCTH H HoH

MardUTHOIO IOJIA 1
BEKTOP MarHUTHOM
WHIYKITAN?




2.YT0 Takoe MarHUTHasI IMTokasbIBacT BO [Toka3ssiBaeT BO IMokassiBaet kak | SIBimsiercs [Toka3bIBacT BO CKOJIBKO
OIlK-1 MPOHMIIAEMOCTE CPEJIBI? CKOJIBKO pa3 JIaHHast CKOJIBKO pa3 JIaHHas cpejlia XapaKTEePUCTUKOM pa3 JlaHHask cpesia M3MEHIET
cpenia yCUIIMBaeT JlaHHas cpenia MEHSET HU30TPOMHOCTH MarHuTHOE MOJIE.
MarHuTHOE MOJIE. YCHIIMBAET CUITY HalpaBJICHUE JIAHHOM CPeJIbI
TOKA. MarHUTHOI'O
TOJTIS.

3.3anummre 3akoH buo- dB = pouldl/(4mr?) dB = popldlsina dB = popldisina | dB = pouldlsina dB = pouldlsina/(r?)
Casapa —Jlannaca. /(mr?) /(4mr?) /(4mr)
4.Kak Haiitu cuiry F=QvBcosa F=QvBtga F=0 F=QvBsina F=Qvcosa
JlopeHua, neicTBYONIYIO
Ha MOKOSIUICS
AIEKTPUUECKUH 3apsia?
5.3anummre popmyiry T BQ - Aar 27m T 27V T w
TIeproIa BpaIeHus = = = = N

proAa Bpe 27m QB QB Q Q
3apsHKEHHOM YaCTHIIBI B
MAarHuTHOM IIO0JIC.

OIIK-2 1.B kakux equHULIAX K C B/m 'y pan/c

U3MEPAETCS 4acToTa
KoJebanmit 3apsima?
2.Kak HaiiTi BeKTOp S = lﬁj — [ A@ S = E{J (= MHJ § _ I.EH J
YmoBa — [lotinTHHTA? = E ) )

3.0T 4ero 3aBUCUT
MHTCHCHUBHOCTH I/ISHy‘IeHI/ISI
3JIEKTPOMArHUTHBIX BOJIH?

OT BEJIMYHMHBI
KoJIeOJTIoIerocs
3JIEKTPUIECKOI0
3apsaa

OT 4acTOTHI
KoJIcOaHHH B
4eTBEpTOU
CTeIeHU

OT aMIIUTYABI
KoJie0aHM TOKa

OT BEJIMYUHBI

BEKTOPOB EuB

Ot ckopoctu
pacrnpoCcTpaHEeHHUs BOJHEL.




4 Kak HaxoguTcs
COTIPOTHUBJICHHE, KOTOPHIM
o0nagacT B MM
TIepEMEHHOTO TOKa
KOHJIeHcaTop?

R =2

C

5.3anummuTe 3akoH Oma
JUTSI LIETIH TIEPEMEHHOTO
TOKa C eMKOCTHOH
Harpy3koi

[=oC

I=U/R

HucuumimHapusiii Mmoxyib 3.1

OIlK-1

1.OTHOCUTENBHBIN
MOKa3aTeNb MPeIoMIICHUS
BTOPOH cpenbl
OTHOCUTEIBHO MEPBOil
oTpeemnseTCs:

Ny =tgis

Uy
Np1=—
%)

nzll =SIn Inped

n,, =cosa

2.3aK0H ITOJTHOTO
BHYTPEHHETO OTPAKEHUS
CBETA 3aIliCHIBAETCS B
BUJIE:

sin iy
=Ny
sini,

Sin Inp == n2‘1

tgi; =Ny,

i]_:ll

COSOan:fz,l

3.Kak gaxomurcs nojiHas
CHIIa CBETA TOYEYHOTO
HUCTOYHHUKA?

[=®/(47R)

=0/(S)

=®-(4n)

=0/(27)

=®/(4n)

4.B HEexoTopoil TOUKe
HHTEPPEPUPYIOT JIBE
KOT€pPEHTHBIE CBETOBBIE
BOJIHBI, 00pa3yst min.
Kakosa pasHocTb (a3 aTux
BOJIH?

O =EmT rpe
m=012,..

O =E2m7 rne
m=012,...

T
o=02m+1)—
(om +1)”

, T
m=012,...

§=22m+1r _
m=0.1,2,....

pi(S

0=2(m+1)m, rme
m=012,...

5.3amummmTe yciaoBue max
TU(PPAKITMOHHON KapTUHBI
OT OJHOM LIENH IUPUHOU
a

asin ¢ = +(2m +1);I

asingo:ﬁm/z1

asin g =+(2m + 1)1

asin g =+(2m-1)4

asing = im%




OIIK-2 1.3anmnmute popmyity dsinéd=mA, rae dcos@=mA,rme | 2dcos@=mA | 2sind=mA, rae 2dsind=mA, rue
Byunba-bperros s m=0212,... m=012,... , TAC m=012,... m=012,...
MPOCTPAHCTBEHHOMN m=012,...

T PaKITMOHHON PEIETKH
2-3amHIIKTE 3aKO0H | =lysin? o | =12 cosa I=lycos’a | I1=12cos’®a | =1, cosa
Marstoca.
3.B uém cyTh 3aKOHa YcranaBnuBaeT YcTaHaBIUBaeT [To3Bonser [To3BonsieT HaliTn [To3BonseT HalTH
Bproctepa? 3aBUCUMOCTb 3aBUCUMOCTh HaWTH yroiu CTEIEHb WHTEHCHUBHOCTh
nmoKazarens CTETIeHU MEXTY MOJISIPU3AIMN CBETa | MOJIIPU30BAHHOTO CBETA.
MIPETOMIICHUS CPEIBI MOJISIPU3AIIH OT OTpaXEHHBIM U
OT yIJia MaJeHus CBeTa | yria MajeHus MPETOMIICHHBIM
cBETa U JTy4OM
MTOKA3aTeINs
MPETOMIICHHBIM
cpesbl
4 Mexny 0ObIKHOBeHHBIM | A=(n,—Nc)d A=(n,—nc)d/2 A=271(no—nc)d A=2(ns—ne)d A=(n,—n¢)/d
1 HEOOBIKHOBEHHBIM
JydaMH B TJIACTHHKE
TONMHON d BOZHUKAET
ONTHYecKas pa3HOCTh
Xoja. ..
5.Kak Haiitu dw' dw; %4 dw dw dw
CIIEKTPATBHYIO A= — Y A= — oy A= — vy A= —vwrdy, A= dwo
TIOTJIOMIATENBHYHO dw, 4, aw, .4, Cdwyig Codwyg, Wy vrav
CHOCOOHOCTB?
HucuurnimHapHbeiii MoTyb 3.2
1.Uemy paBHO 3apsiioBOE Ot uncna HelUTpoHOB B | OT yncna Ot uncna Ot uncna OT yncna AMeKTPOHOB Ha
qucio aapa Z? Aape. HYKJIOHOB B Si7[p€. | MMPOTOHOB B JJIEKTPOHOB B sifipe. | opOuTe.
aape.
2.YTo0 Takoe N30TOMBI? Slnpa ¢ oMMHAKOBBIM AOGconroTHO ATOMBI ¢ Sapa ¢ OMMHAKOBBIM | ATOMBI, UMEIOIIINE
YUCIIOM HEHTPOHOB. OJIMHAKOBKIC A7pa. | OJUHAKOBBIM YHCIIOM ITPOTOHOB, OJIMHAKOBYIO Maccy.




YHUCIIOM HO Pa3HbIM YHCIIOM
3JIEKTPOHOB Ha | HEUTPOHOB.
opoure.
3.Kak HaifTy SHeprio E=[zm,+(A-Z)Mn— E, = [zmp AN+ mﬂ]- | B, =[t,-N,-m]& ‘ AM AM
CBSI3U aTOMHOTO si/ipa? m,]c? w = 5 E,=—
OIIK-1 p ] o2 S
4.Yto Takoe yaenbHas OHeprus CBs3H, DHeprus CBs3H, OHeprus CBA3M, | DHEPrus CBs3H, DHeprus CBs3H,
SHEeprus cBsizu? NPUXOAIIAsACS HA 1 KT | IpUXOASIIAascs Ha MPUXOIAIIAACA npuxosmiasics Ha 1 MPUXOAAIIAsACA Ha €IUHUILY
sapa 1 opoToH aapa Ha | HeUTpoH HYKJIOH s1ipa 00BéMa simpa.
aapa
5.Kak Haittu nedext macc | Am=[Zmy+(A-Z) my] Am=[Zmp+ mp]-m, | Am=[Zmg+(A) | Am=[Zmp+(Z) mn]- | Am=[Zmy+(A-Z) my]-m;,
aTOMHOTO sizipa’? Mn]-m, my
OIIK-2 1.3anumuTe 0600mMEHHYIO L 1( 1 1 j v—R( 1 1 j v—R( 1 . 1 jV:R(mz_nz) V—(i+iJ
opmyiy banbemepa nns B T - ) - ) - 2 2
opmyiy pa 1 Rlm2 n2 m2 2 m2 . n2 m2 n

pacuéra 4acToThl
M3ITy4eHUs aToMa
BOIOpOAA

2.Chopmynupyiite
HepBbIil nocryar bopa

B aTome cymectByer
CTallMOHapHBIE
COCTOSIHUSI, B KOTOPBIX
OH HE U3JIy4aeT
SHEPTHI0

OHeprus
COCTOSIHUS aTOMa C
HOMEpOM M Bceraa
0oJIBIIIe YHEPTHH C
HOMEpPOM N

CBeT MOKET
M3ITy4aThCs U
MOTJI0IATHCS
aToMaMu
TOJILKO
KBaHTaMH

CBeT 3TO KBaHTHI
QJICKTPOMArHUTHBIX
BOJIH

ATOM sIBIgeTCA
MeJbuaiiien yacTuiiei
BEIIECTBA.

3.0mbITHI, TPOBENEHHBIE

YTO B aTOMax €CTh

9TO B aTOME €CTh

YTO aTOM MOXET

YTO B aTOMEC €CTh

YTO aTOM MOXKCT

®pankom u ['epuem 5J1€KTPOHEL. PO U3Jy4aTh CBET | CTALMOHAPHBIE HOTIOMATh CBET
JI0Ka3bIBAIOT. .. COCTOSHUS.
4 BepOosATHOCTh dW=|¥|dt dW=|¥|dT dwW=y2dVv dW=|¥|dV dW=|¥2dV

HAXO0XICHUS YaCTHLIBI B
siieMenTe 00péMoM dV




5.3anumuTe ypaBHEHUE
[Ipeaunrepa nis
CTaLlMOHAPHBIX COCTOSIHUI

d?y 2m
dx? n

U-Ey=0

d2y
dx?

2m
hZ

(E-U

2 2
_gv.

d<* m

2 2
dy  2n

dx?

m




JlabopaTtopHbie padoThI

6.3.1.1. Ilopsook npogedenus

JlaGopaTtopHble paboThl BBLINOIHSIOTCA 00YYaIONIMMKCS CaMOCTOATENLHO BO BpeMs
ayIUTOPHBIX 3aHATUH, B Y4YE€OHOW ayIUTOPUM, OCHAIIEHHOW ~ COOTBETCTBYIOLIUM
o0opynoBanueM. OOyyaronecss IpoOBOJAT y4EOHBIE SKCIEPUMEHTHI M TPEHUPYIOTCS B
NPUMEHEHUH  TMPAKTUKO-OPUEHTHPOBAHHBIX  TexHonoruil.  Ilo 3aBEPIICHUIO
71ab0paTOPHBIX UCCIENOBAHUIN IPOBOAUTCS 3aIInTa J1a00paTOpHBIX paboT. OLeHUBAIOTCS
3HaHHE MaTepuaia U yMEHHUE MIPUMEHSTh €ro Ha MPAKTUKE, YMEHUSI U HaBBIKU 1O padoTe
c o0opynoBaHHEM B COOTBETCTBYIOUIEH mpeaMeTHod obmactu. OTBET __CTy/EHTa
OLICHUBAETCS MPETOJaBATEIEM B COOTBETCTBUH C YCTAHOBJICHHBIMU KPUTEPHUSIMHU.

6.3.1.2. Kpumepuu oyenusanus

bannet B uatepBaiie 86-100% 0T MakCUMaIbHBIX CTABATCS (MAKCUMAJIbHBIN Oasl mo
KaXJ10# jJabopaTopHOii paboTe npuBezgH B 1. 6.4), eciin 06)\//TTMHMC5I:

- 000opyIOBaHME M METOJAbl MCIOJB30BaHbl MPABWIBHO, MPOSBICHA MPOJBUHYTAs
TEOpETHYECKasl MOJArOTOBKA, HEOOXOAMMBIC HABBIKM W YMEHUS TOJHOCTHIO OCBOCHBI.
Pesynbrat 1abopaTtopHoil pabOTHI MOJHOCTHIO COOTBETCTBYET €€ LIETISIM.

bannet B untepBane 71-85% oT MakCHManbHBIX CTABSTCS, €CIN 00 yUYarOIIUMCS:

- 000pyIOBaHME W METOJBI HCIOJIH30BaHBl B OCHOBHOM IIPAaBHIILHO, “HPOSBIICHA
CpenHsisi TeOpeTHYecKasl MOJArOTOBKA, HEOOXOAMMBIC HABBIKM UM yYMEHHS B OCHOBHOM
OCBOEHBI, Pe3yJabTaT 1a00pPaTOPHOI PabOThl B OCHOBHOM COOTBETCTBYET €€ LIETISIM.

bannet B unTepBane 55-70% oT MakCUMaIbHBIX CTABATCS, €CITU O0yUYarOIIHACs:

- 000pyJOBaHME W METOJbl YAaCTHUYHO HCIIOJIb30BAHBI MPABUIBHO, MpPOsBIEHA
0a3oBasi TEOpeTUYECKash MOJArOTOBKA, HEOOXOJUMbIE HABBIKM W YMEHHS YacCTHUYHO
ocBOeHBI. Pe3ynbrar 1abopatopHoil pabOThl YaCTUYHO COOTBETCTBYET €€ IICIISM.

bannet B untepBane 0-54% oT MakCUMaNbHBIX CTaBSITCS, €CIIM 00YJarOIIMCSI:

- o0opynoBaHMe€ M  METOJAbl  HUCHOJb30BAaHbl  HENPABWIBHO, MPOSBICHA
HEYJIOBJICTBOPUTENbHAS TEOPETHUECKas MOATOTOBKA, HEOOXOIMMBbIC HABBIKM U YMECHHS
HE OCBOEHBI, pe3yJbTaT J1a00paTOpHOI pabOTHI HE COOTBETCTBYET €€ LIETISIM.

6.3.1.3. Codeporcanue oyenouno2o cpedcmaea
3agaHus U BOIIPOCHI K 3a1uTe JadbopatopHbix padot (OITK-1, OITK-2):

Paznen: Mexanuka. MoJiekyasipaast puszuka. TepmogunamMmuka

3amanust ¥ BOMPOCHI K 3alUTE JIA0OPATOPHBIX padOT:

Jlaboparopnas pad6ota Nel. IPAMBIE U KOCBEHHBIE U3SMEPEHU S

Heap padotbi: OnpeneneHue JIMHEHHBIX pa3MepPOB Pa3HbIX TENl C HUCIOJIb30BaHUEM
IITAHTEHUUPKYJE W MHUKPOMETpPA; HAXO0XJICHUE MacChl Tejda C  MOMOIIbIO
TEXHUYECKMX BECOB M OMNpEleNieHHe IUIOTHOCTH MaTepuana, U3  KOTOpPOro
M3TOTOBJICHO AaHHOE Teso. OleHKa MOTPEeIIHOCTEe U3MEPEHUI.

Bonpocsl k 3amure:

1. CucteMbl eAMHUIL, OCHOBHBIE U MPOU3BOAHBIC CIUHUIIBI.

2. Kakue BaM U3BECTHBI H3MEPUTEIbHBIC MHCTPYMEHTHI U Bechl (Kakue

(bU3UYCCKHE BETUINHBI OHH U3MEPSIOT)?

3. PacckaxuTe v mpuBeUTE MPUMEPHI MMPSMBIX U KOCBEHHBIX H3MEPEHUH.

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 KO2®DOUIINEHTA
JTUHAMUYECKOM BA3KOCTHU BO3YXA

Heab pabdorbi: Omnpenenenue kodp@uuueHTa AMHAMUYECKOM BS3KOCTH BO31yXa,
cpeaHell IMHbI cBOOOIHOTO npodera U 3p(EeKTUBHOTO AMAMETpa MOJIEKYJ BO3/1yXa
METOZIOM HM3MEPEHHSI PA3HOCTH JABJICHHUN NMpPU MPOTEKAHUU IMOTOKA BO3/yXa 4yepes3
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 (>KMIKOCTH) Ha3bIBaeTCs JJaMUHAPHBIM? TypOyneHTHbIM?
6.Yucino PeitHonpaca.

7.@opmyina [lyazenns.

8.Ha crexiax OKOH JBMXKYIIETrocsl aBTOO0yca NPSAMOM JTOKIb OCTABIISET KOChIE
cienpbl. O0bACHUTH ToYemMy? OTUEro 3T CJIeNIbl UMEIOT Pa3HbIN HAKJIOH?

9.TToueMy no3aau OBICTPO JBUKYIIETOCS aBTOMOOWUJISL KITyOUTHCS MbLIb?

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

Jeosswuxun M.H., Yepxacc M.A., /leossuuxun H.K., Kabupos P.P., Haeumynnuua
C.C,Hosuxkosa A.X. Xacanosa [I'A. Mexanuxa u MmonexkyisapHas @uaukay
Jlabopamopuwiti  npakmuxym no oucyuniune «Q@usuka» 011 6aKaiaspos
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 MOJICIMPOBAHUS IJIEKTPOCTATUIECKOTO
IIOJISI C TIOMOIIIBIO AJICKTPOJUTHYCCKON BaHHBI, MCCIICIOBATh TOJIC IS Pa3TMYHBIX
(GopM PIEKTPOJOB U TpadUUECKH MPEACTABUTh €0 JUHUSIMH PAaBHOTO IMOTEHITMAIA U
CUJIOBBIMU JIMHUSIMU

Bonpocsl k 3amure:

1. Kakue ycioBHs TOJDKHBI OBITH BBIITOJTHEHBI TIPH MOJICITMPOBAHUH DJICKTPUICCKOTO
0JII METOZIOM 3JIEKTPOJIMTUYECKON BaHHBI?



2. Kakue mnpeumyiecTBa [aeT 3aME€Ha H3YyYEHHUS IOJS HEMOABMKHBIX 3apsIoB
M3y4eHHEM TOJISl CTAIMOHAPHOTO TOKa?

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

4. Kakue cBOWCTBa MOJIS XapaKTEPU3YIOT HAIPSHKEHHOCTh U TOTEHIHA?

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

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

7. KakoBo yci10BH€ MOTEHIIUATBHOCTH TOJIS

Jlabopatopnass pabora Ne9. OIIPEAEJIEHUE VYIAEJBHOI'O 3APSJIA
QJIEKTPOHAMETOAOM MATHETPOHA

Heanb padoThl: onpenennTh 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 BbIpak€HUE JJIsi CUJIbI, JCHCTBYIOIIEH Ha 3apsii: a) B DJICKTPUYECKOM
nosie, 0)B MarHUTHOM Tosie. Kak HampaBieHbl BEKTOpBI 3THX CHUJI B Cllydae
MOJIOKUTEIIBHOTO 3apsifa? OTPULIATEILHOTO?

3.Kak Oyner nBurarbCcsi 3apsiia)B  OJHOPOAHOM JJIEKTpUYECKOM moJie? 0O)B
OJIHOPOJTHOM MAarHUTHOM II0JI€, €CJIM 3aps]l BIETAET B MOJIE C HEKOTOPOW CKOPOCTBHIO
napajiesibHO; MEPIEHANKYIISIPHO; MOJI YIJIOM K JIMHUSIM HalpsyKEHHOCTH?

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

6.BoiBecTu popmyny [uid onpezeneHus yaeabHOro 3apsiaa dIeKTpoHa.

OCHOBHBIE TEOPETUUYECKHUE TOJIOKEHUS, TTOCIEI0BATEILHOCTDh BBITIOJIHEHUS PaOOTHI,
METO/IMKa, TMpaBuia O(OPMIICHHS U BapUAHThl WHIAWUBUIYAIbHBIX 3aJaHUA TI0
1abopaTOPHBIM pabOTaM OMUCAHBI B TA0OPATOPHOM MPAKTHKYME:

Jeoswxun HK., Kabupoe P.P., Haeumyainuna C.C., Hosuxosa A.X,
Onexmpuuecmso u maznemusm. Jlabopamopmwviii NPAKMUKYM NO OUCYUNTUHE

«Duzukay 011 6aKaAIABPO8 MEXHUYECKUX HANPABLeHULl NOO2OMOBKU 6cex (opMm
o0oyuenus- Anomemvesck: AI'HU, 2017. -64c.

Paznen: Onruka. Atom. SAapo

JlabopartopHas pabota No 1. OITPEJAEJIEHUE INOKA3ATEJIA
NPEJOMJUIEHUSACTEKJIA C HIOMOIIBIO MUKPOCKOIIA

Heap padoTbl: 03HAKOMUTHCS C pabOTON MHUKPOCKONAa M C €ro IOMOIIBIO
ONpPEICNIUTh MOKA3aTelb MPEIOMIICHUS CTEKJIA.

Bonpocsl k 3amure:

1.ChopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPHUYECKOW ONTHKU. BBIBOI 3akoHa
MIPEJIOMJIEHUS CBETA.



2.UT0 Ha3bIBAa€TCS OTHOCUTEJIBbHBIM M a0OCOJIOTHBIM MOKAa3aTeIsiIMU MPETOMIICHHUS
cpenbl? Ilouemy mpu paccMoTpeHUM TmpeaMmera (IUTpUXa) dYepe3 IUIOCKYIO
CTEKJISIHHYIO IUTACTUHKY OH Ka)XeTCsl pachojiokeHHbIM Ommxke? BwiBoj paboueit
bopMyIBI.

3.Jlucnepcust cBera. Ecim ompenensaTes IoKasareiab IPEIOMIIEHUS OTACIBHO JUIS
KPaCHBIX ¥ (PHOJICTOBBIX JIYUEH, TO IS KaKUX HYHO OyAeT O0JbIIIe OMmycKaTh Ty0yC
mukpockona? 4.Korma OTHOCHTENbHAsT TMOTPEIIHOCTh HM3MEPEHHUS IOKa3aTens
npesioMmieHus: OyAeT O0bIle -IPU TOHKOM WJTH TOJICTOM IJIACTUHKE.

S5.YcrpoiictBO MHKpockoma. XOJ JIyded B MHUKPOCKOIIE M OIIPENEIIEHUE €ro
YBEJIUYEHUS.

Jlabopatopuass pabora Ned. MBYUEHUE HUHTEP®EPEHIIUU CBETA C
HOMOUbIO 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. YcnoBre max u Min uHTEpHEpEHITHH.

6.IIpuBenuTe pacuer UHTEPPEPEHIIMOHHON KapTUHBI.

7. Ilpumenenue naTephepeHITNU B TEXHUKE.

8.1lBeTHBIC, «paay’KHBIE», TOJIOCHI HAOMIOAAIOTCA HA HEPTSIHBIX M MACISHBIX
MJIEHKAaX, MBUIBHBIX ITY3bIPAX, IJIEHKAX OKCHIOB Ha MOBEPXHOCTH METAJUIOB U T.H.
Yem 310 00BsCHIETCS

OCHOBHBIE TEOPETUUYECKHE TOJIOKEHUS, MOCIENOBATEILHOCTh BBHIMOTHEHUSI PA0OTHI,
METO/IMKA, TMpaBujia O(OPMIICHHS U BapUAHThl WHIUBUIYAIbHBIX 3aJaHUM T10
1abopaTOPHBIM paboOTaM OMUCAHBI B TA0OPATOPHOM MPAKTHKYME:

Aszanuees H.M., /[sossuxun H.K., Kabupos P.P., Hacumynnuna C.C., Hosukosa A.X.,
Qununnose A.B., Xacanwosea [I'A. Onmuka. Amomnas u s0epHas Qusuxa.
Jlabopamopnwviti  npakmuxym no oucyuniure «Dusuxay 0na  6axKanaépos

mMexXHU4YeCcKux HanpaeﬂeHuL? no020mosKU 6cex (i)OpM 06yquuﬂ. - Anvmemuvesck:
AI'HU,2017.-88c.

6.3.3. IIpakTuyeckue 3a1a4u
6.3.3.1. Ilopsiook nposedenusi

BeimonHeHne npakTHYECKUMX ~— 3a4a4  OCYLIECTBIIETCA  CTYJCHTaMH  HaA
MPAKTUYECKUX 3aHATUAX U CAMOCTOSATEJIBHO C HCIIOJb30BAHUEM JIEKLIMOHHOI'O
Marepuaia, a TaKKe€ MaTepualioB M3 CIHUCKAa PEKOMEHIOBAHHOM OCHOBHOUW U
JOTIOJIHUTEJIBHOW JINTEPATYPhl, YICOHO-METOAMYECKUX U3JaHUN U HOPMATUBHO-



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 ajlbTEPHATUBHBIE 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:

- MI0Ka3aJI YMEHUE CaMOCTOSITENIbHO PEllaTh KOHKPETHBIE MTPAKTUUYECKHUE 3a/]auH,
HO JIOMYCTHJI HEKPUTHYHBIE HETOYHOCTHU U JI0KA3aTEeIbCTBA B OTBETE M PEIICHUU.

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

- B COCTOSIHUM pELIaTh 3aJadyd B COOTBETCTBUHU C 3aJaHHBIM aJTOPUTMOM,
OJIHAKO JIOIYCKaeT Psii OIIMOOK MPH pelieHue KOHKPETHON MPAKTUUECKON 3a/1auu U3
qyucia IpeayCMOTPEHHBIX paboyell mporpaMMoOn TUCIIUILINHBL.

banner B uatepBane 0-54% oT MakCHMAalIbHBIX CTaBSITCS, €CIU O0YJArOIIHIACS :

- JOIyCKaeT TpyOble OMMOKM B PEHICHHH THUIOBBIX MPAKTHUECKUX 3a1a4
(HeyMeHHE C TIOMOINBIO TPENojaBaTeNsl MOJMYYHTh TMPABUIBHOE  pPEIICHHUE
KOHKPETHOM MPaKTUYECKOM 3aJauyud M3 Uuciaa MPeayCMOTPEHHBIX pabouyeit
IpOrpaMMOM JUCLMITUHBI).

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 YMEHUS M HABBIKU
HaXOXJIeHUS (PU3UICCKON BEIMUNHBI, BBIBOJA (U3UUECKON BETUIMHBI U3 (DOPMYIIBI.
1. CkopoCTh TEUCHHS PeKH 3 KM/4, @ CKOPOCTh IBM)KCHHS JIOJKA OTHOCUTEIILHO BOJIBI
6 xM/4. [lomx KakKuM yIJIOM OTHOCHTEIBHO Oepera JOJKHA JIBUTAThCS JIOJAKA, YTOOBI
MPOIUIBITH MOMEPEK PeKU?

2. CKopoCTh MOTOIMKJIMCTa BO BPEMsl COPEBHOBAHHMI B TEYCHMH 4 C U3MEHSIIACH
COrIIaCHO ypaBHeHHIO v = 2 + 3t + 0,5t? (M/c). Onpenenuts CpemHIO CKOPOCTh 3a
3THu 4 C.

Ipakruyeckoe 3ausTue Ne2, 3. JUHAMUKA MATEPUAJIBHOM TOYKHN
Heab: 3akpenuth 3HaHUA 10 TeMe «JnHaMuKa», cPOpMUPOBATH YMEHHUS U HABBIKH
HaXOXJIeHUs (U3MUECKOIN BEIMINHBI, €€ BEIBOJ U3 (DOPMYITHI.

1.KakoBa HavyasibHasi CKOPOCTh IIai0ObI, MyIIEHHOW MO MOBEPXHOCTH JIbJId, €CIU OHA
octanoBwiachk yepe3 1 mun. Koaddumment tpenus maitost o nex 0,08.

2. Teno maccoit 800 T nBMXKETCS B IJIOCKOCTH Xy IO 3aKOHY X = 5 — cos2t , y =2t —
sin2t + 5 (x u y B Metpax). OnpenenuTs MOIYJb CHIIBI, JEHCTBYIOIIAN Ha 3TO TEJIO.



IpakTnueckoe 3austue Ne 4. PABOTA. DQHEPT'USA. MOIIIHOCTb

Hean: 3akpenuts 3HaHus 1no teme «Pabora. Dueprus. MouHoCThY, chopMUpOBaThH
YMEHUS U HABBIKM HAXOXKIEHUS (PU3UUECKON BEIMUMHBI, €€ BHIBOJIA U3 (HOPMYJIBI.
1.1lTapuk maccoit 200r HAYMHAET NBUTaThbCA IO OKpPYX)HOCTH paaumycoM S0 cm ¢
IIOCTOSIHHBIM TaHT€HIMAIbHBIM yckoperueM 0,1 m/c2. OmnpenenuTs KMHETHYECKYIO
SHEPTHUIO IAPUKA K KOHILY YETBEPTOrO 000POTA.

2. Teno wmaccoit 12 kr ABWXKETCS TOA JACHUCTBHEM HEKOTOPOW CHUJIBI COTJIACHO
ypaBHeHmio: X = 10 — 2t + t? -0,2t® (m). HaiiTu MOIIHOCTH 3aTpaunMBacMyl0 Ha
JBUYKEHUE TEJIa B MOMEHT BpeMEHH t = 5c.

IpakTnueckoe 3ausitue Ne 5. JIUMHAMHUKA BPAIIATEJIBHOI'O
JABUXEHUSA

Hean: 3akpenuTh 3HaHUA MO TeMme «JlMHAMUKAa BpalAaTENbHOTO JIBHXKEHHS,
chopMUpOBaTh YMEHHUS U HABBIKA HAXOXJECHUS (PU3MUECKON BEIMYMHBI, €€ BBHIBOJIA
13 GopMyJIbI.

1.1lnardopma B Buse aucka maccoi 300 Kr, MOKET BpaIllaThCsl BOKPYT BEPTUKAIBHOM
ocu. Ha kpato miatrdopmsl cTouT yesnoBek maccoi 50 kr. Ha kako#t yros moBepHETCS
m1aTopma, eciiu YeJIOBEK MONAET BAOJb Kpas mIaThopmbl U, 000U s €€, BEpHETCA B
UCXOJHYIO (Ha matdopme) TOUKy?

2. llonnas kuHETHMYECKass DSHEPrus JUCKa, KaTAILIErocs IO TOPU30HTAIbHOMN
NOBEPXHOCTH, paBHa 24 J[>. OnpenennuTb KHHETUYECKYIO SHEPTUIO TTOCTYIIATEIIbHOTO
Y KHHETUYECKYIO SHEPTUIO BPAIIaTEIbHOIO IBHXKEHUS UCKA.

IpakTnueckoe 3anaTue Ne 6. MEXAHNYECKUE KOJEBAHUSA U BOJIHBI
Hean: 3akpenuTs 3HaHus no Teme «Konebanus u BOIHbI», CHOPMHUPOBATH YMEHUS U
HAaBBIKM HaXOXKJICHUS (PU3NYECKON BETMYHMHBI, €€ BBIBOIA U3 (DOPMYIIBI.
1.MatepuanpHas Touka Maccoi 10 T coBepmiaeT rapMOHHMYECKHE KoJeOaHus ¢
gacrotor 0,2 I'm. Ammmryaa koseOanuii paBHa 5 cm. Omnpegenuts: 1)
MaKCUMaJIbHYI0  CHJIy, JCHCTBYIOIIYIO Ha TOYKY; 2) TOJHYI0  SHEPIHIO
KOJIEOIOIIEHCS TOUKH.

2. MarepuanbHas Touka maccoit 40r coBepiraeT KoyiebaHus COTIaCHO YpaBHEHUIO X
= 0,2sin(2nt) (m). HaliTi monHyI0 SHEpry0 KoyieOaHWil, a TaK K€ BO3BPAIIAIOIIYIO
CWJTY JIJI1 MOMEHTa BpeMeHu 1c.

IpakTnueckoe 3ansitme Ne 7. MOJIEKYJIAPHO-KUHETHYECKAS
TEOPUSA UAEAJIBHOI'O I'A3A

Heab: 3akpenuTh 3HaHUA 1O TeMe «MOJEKyIIpHO-KMHETUYECKas Teopus
UeabHOTO ra3a», c(HOpMHUpPOBATh YMEHMSI W HaBBIKM HaXOXACHUS (HU3MUECKON
BEJIMUYMHBI, €€ BBIBOJA U3 (POPMYJIBL.

1. PriOaku Bapunu yxy B KoTejake o0béMoM 3 1. B koTenok Beickinanu 4,8 T coiu u
THIaTeNbHO mepememani. CKONbKO NPUOIU3UTENEHO MOJIEKYJ COJIM OKa3aloCh B
CTOJIOBO JI05kKe 00BEMOM 10 cM® , KOTOPOIt OIMH U3 PHIOAKOB HONPOOOBAT YXY?



2. B 6annoHe HaXOAUTCSI KUCJIOPOJI MO AaBJIeHHEM 2 aTM. nipu temmeparype 27°C.
OlLeHHTE YKMCIIO MOJIEKYJ KUCIOPOa Ionafamux Ha 1 cM? crenku Oammona 3a 1
CM.

IIpaktuyeckoe 3ansitue Ne 8. OCHOBbI TEPMO/JIUHAMUKU

Heab: 3akpenuth 3HaHusA N0 TemMe «OCHOBBI TEPMOIWHAMUKHY», CHOPMHpPOBATH
YMEHUS 1 HAaBBIKA HAXOX/EHUS (PU3NIECKON BEIMYHHBI, €€ BBIBOJIA U3 (DOPMYIIBI.

1. U3 Gamnona co cxkatbiM 10 aasiaeHus 10 Mlla nponanom uspacxomoBanu 10%
Macchl ra3a. [Ipu aTom Temmneparypa octaercst HOCTOSHHON. OnpenennTs KOHEUYHOE
JABJICHHE MPOIIAHA.

2. 0O0bemM raza, HarpeBaeMoro B H300apHBIX YCIOBHSX, yBenuuuics B 1,4 pasa.
OnpenenuTh KOHEYHYIO TEMIIEpaTypy ras3a, eclii HadalibHas Temreparypa onuia 200
K.

IIpaktuueckoe 3ansitue Ne 9. KPYI'OBBIE ITPOILIECCHI.

Hean: 3akpenuts 3HaHHUS MO TeMe «KpyroBble IPOILECCHI. SBJIEHUS IEPEHOCA»,
chopMUpOBaTh YMEHUS U HABBIKA HAXOXKJCHUS (PU3MUECKON BEJIMYMHBI, €€ BBHIBOJIA
13 GopMyIIbI.

1. OauH MOJTb IBYXaTOMHOTO UCATBHOTO ra3a COBEPIIACT UK, COCTOSIINMN U3 ABYX
U30X0p W ABYX u300ap. Hammenwiuit 006éM Vo, Hanbompmmi 2Vy, HauMeHbIIee
JaBJIECHUE Po, Haubonbinee 2Pg. [locTtpouts rpaduk 1mukia H PV — nuarpamme u
Haiitu ero KII/I.

2. Cmemamu 6 1 Boasl npu temneparype T1=300K ¢ 10 i Boabl mipu Temmneparype
T2=350K. HaliTu nu3mMeHeHH€e SHTPOIUH, IPOUCXOSIIECE IPH CMEITUBAHUH.

[TonHBII KOMIUIEKT MPaKTUYECKUX 3ajJad [0 TeMmaM paszjaena MexaHuka.

MonekynsapHas  Qu3uka.  TepMOJWHAMUKA  TIPEJCTABIEH B ®OC mu
npaktukyme:Kaoupoe P.P., /eoswxun H.K., Haeumyniuna C.C., Hosuxosa A. X.
Mexanuxa. Monexynapnas ¢usuxa. Tepmoounamurka. Memoouueckue ykazanus no
NPOBEOeHUI0 NPAKMUYEeCKUX 3aHamull no oucyuniune «Duszuxay 011 6axanagpos
nanpasnenuti  noocomoexu 13.03.01  «Tennosnepeemuxa u meniomexHuxay,
13.03.02

«dnexkmposnepeemuxa u  onekmpomexnuxkay,  15.03.04  «Asmomamuzayus
MEXHON0SUYECKUX NPOYeccos8 U NpPoUu3BoOCmse» OUYHOU opmbl  00VUeHUs. -
Anvmemvesck, Tunoepagus AI'HU, 2018. -44 c .

6.3.4. Jk3amen
6.3.4.1. Ilopsoox nposederus

Tun 3agaHust — BOIIPOCHI K 9K3aMEHY, 3aa4yi. BOIpOCkl K DK3aMEHY BBIAAKOTCS CTYJICHTaM
3apaHee. TunoBble 3aa4M MPOPEUIMBAIOTCS HA MPAKTUYECKUX 3aHATUAX. CTYIEHT JTOJKEH
JaTh TOJHBIA, Pa3BEpHYTHI M OOOCHOBAHHBIM OTBET HAa COOTBETCTBYIOLIMN BOINPOC B
yCTHOM (opMe, peluTh 3aAauy. buiier Ha 5K3aMeH BKIIIOUAET /IBa TEOPETUUYECKUX BOMIpOca
U OJHO TpakTHueckoe 3anaHue (3amgady).OTBeT OO0yYaromierocsi OICHHBAETCS
MPENOAABATENIEM B COOTBETCTBUH C YCTAHOBICHHBIMU KPUTEPUSIMHU.



6.3.4.2. Kpumepuu oyenusanus

banner B untepsaine 86-100% ot MakcUManbHBIX CTABSATCS, €CJIU 00YyYarOIIHIACS:

- JIEMOHCTPHUPYET TPOJBUHYTHIA YpOBEHb BJIAQJCHUSA 3HAHUSIMH, YMCHHSIMH W
HaBBIKAMH COOTBETCTBYIOIINX KOMIIETCHIIMH, YTO TIO3BOJISIET €My PEIIaTh ITUPOKUN KPYyT
TUTIOBBIX M HETHUTIOBBIX 3a/1a4;

- IPOSIBIJT BBICOKYIO 3PYAUIIAIO U CBOOOHOE BJIaJICHUE MAaTEPHAIIOM TUCITUTLINHBI,

- JIaJl OTBETHI HAa BOIPOCHI YETKKE, 0OOCHOBAHHBIE U TTOJIHBIE, MPOSBII TOTOBHOCTH
K INCKYCCHUH.

bamnner B untepBaiie 71-85% oT MakCMMAaJIbHBIX CTaBATCS, €CJIM 00yUYarOITUNCS

- IGMOHCTPUPYET 3HAHUSI, YMECHHS, HABBIKHA, CPOPMHUPOBAHHBIC HA CPEAHEM YPOBHE
COOTBETCTBYIOIINX KOMITCTCHITHIA;

- CIOCOOEH CaMOCTOSITENIbHO BOCIIPOU3BOIUTH U IPUMEHATH COOTBETCTBYIOIIUE
3HAHMS, YMEHUS U HABBIKH JIJIS1 PEIICHUS TUTIOBBIX 3a/1a4 JUCIUIUIAHBI;

- MOJXET BBINOJIHATH MOWCK M HCIIOJIb30BaTh MOJYYEHHYI0 MHGOPMAIUIO s
BBITIOJTHCHHSI HOBBIX MPO(ECCHOHATBHBIX JICHCTBHIA;

- JIa] OTBETHI HAa BOMPOCHI MPEUMYIIIECTBEHHO MPaBUILHBIC, HO HEIOCTATOYHO
YETKHUE.

bannet B unTepBane 55-70% oT MakCUMaIbHBIX CTaBSITCS, €CITU O0yUYarOIIHAC:

- IEMOHCTPUPYET 3HAHWS, YMEHUS, HABBIKH, CHOPMHUPOBAHHEIE Ha 0a30BOM YPOBHE
COOTBETCTBYIOIINX KOMITCTCHITNA;

- YaCcTUYHO, C TIOMOIIbI0 W3BHE (HANpUMEpP, C WCHOJIB30BAHUEM HABOISIINX
BOIIPOCOB) MOXKET BOCTIPOM3BOJUTH W MPUMEHSATH COOTBETCTBYIOIIUEC 3HAHMS, YMCHHS,
HaBBIKH,

- JIaJT OTBETHI Ha BOIIPOCHI HE TIOJTHBIC.

bannet B unTepBane 0-54% oT MakCUMAaNbHBIX CTaBSTCS, €CJIA 00YJArOIIHICS:

- HE OTBETUJI Ha OOJIBIITYIO YacTh BOIPOCOB;

- JEMOHCTPUPYET TOJIHYI0O HEKOMIIETEHTHOCTh B Marepuaje IUCIUIUIUHBI, HE
CIIOCOOHOCTh CaMOCTOATENbHO, 0€3 TMOMOIIM H3BHE, BOCHPOU3BOAUTH U MPUMEHSTh
COOTBETCTBYIOIINE 3HAHUS, YMCHHS, HABBIKH.

6.3.4.3. Cooepoicanue oyenournozo cpeocmaa

IlepeyeHb BONPOCOB K IK3aMEHY IO pa3aenay: JJIeKTPUYeCTBO U MArHeTU3M"

Ne n/mt IIpuMepHBIE BOIIPOCHI K 9K3aMEHY I10 Pa3eily: OIIK-1 OIIK-2
"DneKkTpu4ecTBO U MarHeTru3M"

1. DJIEKTpUYECKHE  3apsiibl. 3aKOH  COXPaHEHUS + +
AIEKTPUYECKUX 3apsa0B. 3aKkoH Kynona.
OTHOCUTENBHAS TUAJICKTPUUECKAss TPOHUIIAEMOCTD
CpEBbl.

2. DIEeKTpUUECKOe oJie. Hanpsxennocts + +
aneKkTpudeckoro noJjs. I[lome Toueunoro 3apsa.

3. [IpyHIMIT Cyneprno3uLMU  DJIEKTPUUYECKUX IOJIEH. + +
Pacuet mmonsa qunous.




['padpuueckoe n300paxeHue SIEKTPUUECKOTO MOJIS.
Bekrop anekrpocrarnueckort nHAYKIUU D . [ToTok
auani D (E)

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

Pacuer snexTpuueckoro moss cdepsl, 3apsHKEHHOM
10 MIOBEPXHOCTH.

Pacder 35eKTpUYeCcKOro MoJs Imapa, 3apsHKeHHOTO
o 00BeMmy.

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

Pacuer mons ABYX OCCKOHEYHO IMapaluICIIbHBIX
Pa3HONMMCHHO-3apPsAKCHHBIX IIOCKOCTEH.

10.

Pa6ota CHI QJICKTPOCTATUICCKOI'O I1OJIA I10
IICPCMCIICHUIO 3apsaaa. HHpKynHHI/I}I BEKTOpa E .
HOTGHHH&HBHOCTB QJICKTPOCTATHUYICCKOI'O ITOJIA.

11.

[Torenuman u pa3HOCTh [MOTEHIMAIOB
AJIEKTpUIECKOTro 1o, [ToTeHIHMa Mo TOYeYHOro
3apsna.

12.

3KBI/IHOT€HHI/IaHBHBI€ ITOBCPXHOCTH. CBs3b En Q.

13.

Brruucnenue IIoTCHOMAJNIa IIOJIA, 3apsAKCHHOI'O IIO
IIOBCPXHOCTH IIapa.

14,

Berunciierne nmoreHumana 1mojis  O€CKOHEYHOM
JUTMHBI, PABHOMEPHO 3apSHKEHHOW HUTH.

15.

[IpoBomHUKM B 3nekTpuueckoMm mojie. CBOOOIHbBIE
AIEKTPUUYECKHUE 3apsiabl pacrpezeieHue
ANEKTPUUYECKOTO 3apsija B METATUIMYECKOM
npoBoAHuke. [loTeHIan npoBOHUKA.

16.

DIIEKTPOEMKOCTh YEIUHEHHOTO MIPOBOJIHUKA.
Emxocts mapa.

17.

Konnencartopsr. DIIEKTPOEMKOCTh IIJIOCKOTO
KOH/JIEHCATOopa.

18.

DIEKTPOEMKOCTh c(hepruuecKoro KOHAEHCaTopa.

19.

DNEKTPOEMKOCTh IIMHIPUYECKOTO KOHIEHCATOPA.

20.

CoenMHEHNE KOHICHCATOPOB B OaTapewu.

21.

DHeprus 3apsHKeHHOTO MPOBOJIHUKA, KOHIEHCATOPA.

22.

DHepruss  3ieKkTpudeckoro  mojsa.  [InotHocTh
SHEPIUM.

23.

Jurone B JJIEKTPUYECKOM — Toje.  Tumsl
JUIJIEKTPUKOB.




24,

[Tonsgpuzanus quINEKTpUKOB. BekTop nonspuszanuu
P.

25,

DnexTpuueckoe 1mosie B AUdJEKTpUKax. CBs3aHHBIE
IIEKTPUYECKUE 3apspl. Jusnekrpuyeckas
BOCIIPUUMYHBOCTb.

26.

Teopema Octporpaackoro-I'aycca st mons B
JUDJIEKTPUKAX.
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SHCKTpI/I‘{CCKHﬁ TOK. YCJIOBHUSA CyIICCTBOBAHUA
SJICKTPHUICCKOI'O TOK. Cuita ¥ IIOTHOCTH TOKA

28.

3akon Owma JJ1 OJHOPOJHOIO Yy4yacTKa IICTIH.
DJIEKTPUIECKOE CONPOTUBJICHUE. SIBnenne
CBEPXITPOBOIMMOCTH.

29.

3aBHUCHUMOCTD COIIPOTHUBIICHUSA OT T'COMCTPHYCCKHX
Pa3MCPOBIIPOBOAHUKA, OT TCMIICPATYPHBI.

30.

HOCJIGI[OB&TGHBHOC U I1apaJiiCabHOC COCANMHCHUC
IIPOBOJHHKOB.

31.

Pabora m MOIIHOCTBH 3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns - Jlenua.

32,

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

33.

Nctounuk snekrpuyeckoro Ttoka. IJIC mcrouHuKa
TOKA.

34,

Heonnoponueiii yyacTok nenu. 3akoH Oma  aiist
HEOJHOPOJIHOTO YYacTKa LIETIH.

35.

3aMkHyTad 1emnb. 3akoH Oma 1151 3aMKHYTOM LIETH.

36.

PasBerBnennas uens. 3akoH Kupxrodpa u wux
IIPUMEHEHUE.

37.

[Tone3nas, nonHas mouHocTh. KITJ[ ncrounuka.

38.

MarauTtHoe none TOkOB. MHAYKIHMS MarHUTHOTO
OJIA.

39.

MarautHoe mosme B cpeae. HampspkeHHOCTB
MarHuTHOro 1noJist. EnMHMIBI H3MEepEeHUsl MarHUTHON
unayknuu (B) m nanpsokennoctu (H) B cuctemax
CH, CI'CM u CcBA3b MEKIYy HUMU.

40.

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

41.

JlelicTBHE MarHUTHOTO MOJs Ha TOK. Cua AMmnepa.

42.

Pamka ¢ TokoM B MarHWTHOM mnojie. MarHuTHEIN
MOMEHT. MarHuTHbBIN JUIIOJb.




43. 3akoH buo-CaBapa-Jlamiacca. 3anuch B CKaISIpHOM + +
U BEKTOpHOU (popmax.

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

45. OnexkrpomarauTHas uHaykuuu. [pasumno Jlenna. + +

46. SBnenus camonHayKIuK. B3anmuaas WHIyKIws. + +

47. OO1as xapakTepucTuka TeOpuu MakcBea. + +

48. | —e ypaBHEeHHEe MakcBeria. + +

49, II-e ypaBHeHune MakcBeria. + +

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

IIpuMepHbIe 32241 K IK3aMeHY 0 pa3jaeny: ""JJIeKTpu4ecTBO U MarHeTusm'"
(OIIK -1, OIIK-2)

1. Mexnay mnoirocamMu 3JIEKTPOMarHuTa CO3J1a€TCi OJHOPOAHOE MAarHUTHOE IIOJI€,
uaayknus kotoporo paBHa 1000 rc. [lo mpoBomy, mamHON 70 CM., TOMEIICHHOMY
NEPICHIUKYIAPHO CHJIOBBIM JHHHUAM, TeueT Tok cuiod 70 A. Haiitm cuy,
JIEVUCTBYIOIIYIO Ha IPOBOJI.
2. DIEKTPOH, MPOMAS B TUIOCKOM KOHJIEHCATOPE MyTh OT OJHOW IJIACTHUHBI JI0 JIPYTOM,
npuobpen ckopocts 10° m/c. Paccrosuue mexay mactuHamu d= 8mm. Haiitu pasHocTs
HNOTEHIMAIOB MEX/y IJIACTUHAMMU, TOBEPXHOCTHYIO IJIOTHOCTH 3aps/ia § Ha MIaCTUHAX.
3. IloTok nuHEHHOW WHIYKIIMHM 4Yepe3 IUIOMIAb MOMEPEYHOr0 CEYCHHs COJECHOMA
paBen ®=1 mkB6. [[nuna conenouma 12.5 cm. Omnpenenutb MarHUTHBIA MOMEHT
ATOTO COJEHOUA.

IlepeyeHb BOMPOCOB K 3K3aMeHy o pasaenay ""Onrtuka. Atom. Sapo"

Ne n/nt IIpumepHBIe BONIPOCHI K 9K3aMEHY 10 paszzaeny: "OnTuka. OIIK-1 OIIK-2
Atowm. Anpo”

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

2. Tonkme  nuH3BL ~ OnTtudeckoe  HM300paKCHHE + +
MIPEIMETOB C IMTIOMOILBIO JTUH3.

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

4, PazBuTte  B3rIA0B  HA  NPUPOJYy  CBETa. + +
KopryckyisipHO - BOJIHOBOU Iyallu3M CBETa.

d. HNuTtepdepeniust cBeToBbIX BOJH. KorepeHTHOCTH. + +
YcnoBus max u Min npu uHTEPGEPEHIINN CBETA.




Pacuer wuHTEppEpeHIIMOHHON KapTUHBI OT 2-X
MCTOYHUKOB.

CriocoObI I[MOJIYy4YCHUA KOI'CPCHTHBIX HMCTOYHHKOB
CBCTa.

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

[IpakTHueckoe mpuMeHeHne UHTEepGEPEHIINN CBETA.
HNuTepdepomerpsl.

10.

[IpocBeTneHne ONTUKMU.

11.

Hudpaxius ceeta. [lpunuun I'roiirenca-dpenens.
Hudpaxus Opayurodepa u nudpaxims Openens.

12.

Meton 30H Openens. OO0bsicHeHUE
NPSIMOJIMHEMHOCTH ~ PacIpoCTpaHEHUsi CBeTa C
BOJIHOBBIX TIO3UITUH.

13.

Hudpakuus OpeHens Ha OTBEPCTUU 151
HEMPO3PAavYHOCTH JUCKE.

14,

Hudpakuus @paynrodepa OT 0JJHOH 1IETH.

15.

JudpakunoHHas pemierka.

16.

[Tonstpuzanms CBETA. EctecTBEeHHDII U
MOJISIPU30BAHHBIN CBET. 3aK0H Masmtoca.

17.

JBoriHoe nyuenpenomneHue. Ilomapuszanus npu
JBOMHOM JTy4€TPEIOMIICHUH.

18.

ITpuzma Hukouns.

19.

[Tonspuzanusi NpU OTPAXKEHUU U TPEIOMIICHUHU.
3akoH bprocrepa.

20.

Bpamenue miockoctu nossipuzauud. [Honspumerp.

21.

TennoBoe m3nydyeHne. PaBHOBECHOCTh TEIJIOBOTO
M3JTYyYCHMUS.

22,

XapaKTepUCTUKU TETIOBOTO U3ITY4YCHHUSI.
AGcomotHo uepHoe Temo. (AUT). 3akons
n3nydyenust AUT.

23.

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

24.

KBanToBass rumnore3a. Popmyna Ilmanka g
TEIUIOBOTO U3JTyYCHHUS.

25.

dorosnextpuueckuii r3¢dext. Buasl dpororddexra.
3akonsbl BHemHETO GoTtodddexTa. DOTOITEMEHTHI.

26.

HecocrosTenbHOCTH KJIACCUYECKOM TEOPUH.
DoTOHEI. YpaBHeHne OUHIITENHA 11
dboTtorpdexra.
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Macca u umnynsc porona. Iddext Komnrona.

28.

JlaBnenue cBera. OnbiTh JIeOenena.

29.

KopnyckynsipHo - BOJHOBOW JyalW3M CBeTa.
CraTudeckuii xapaktep pacnpeaeneHus (OTOHOB.

30.

OtkpeiTHE 3neKTpoHA. Moaenb atoma ToMcoHa.

31.

OmnwiTel Pesepdopaa. Anepnas monens atoma u ee
HEJJOCTATKHU.

32,

3aKOHOMEPHOCTHU B ATOMHBIX CIEKTpax.
CrexTpaiibHble cepuM  u3IydeHuss atoma H.
OMnupuyeckas popmyina baibmepa.

33.

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

34,

Mogens aroma Bomopoma 1o bopy. BeiBoa
dbopMyIIbI TS 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 0oOOocHOBaHue rtunore3bl Jle-bpoiis.
OmnwiT JleBuccona u xepmepa. Onbir @abpukaHTa,
bubepmena, CymikuHa.

38.

Bonnoas ¢pynkuusa Y u ee pusndeckuii CMbICIL.

39.

Bpemennoe ypaBnenue lllpenunrepa m ypaBHEeHHE
[[IpennHrepa At CTalMOHAPHBIX COCTOSTHUU.

40.

OmneiT Tepua u ['epaxa.

41.

Coun onektpoHa. CnMHOBOE KBAaHTOBOE YHCIIO.
[Ipuaumn [laymnn.

42.

MonekynsipHble CIIEKTpbl. PEHTT€HOBCKUE CIIEKTPBI.
®opmyna Mosmu.

43.

KBanroBble cratucTuku bo3e-Oitnmrelina u Gepmu-
Hupaxa. KBanToBast Teopusi CBOOOIHBIX 3JIEKTPOHOB
B METaJlIE.

44,

DJIEKTPOHBI B KPUCTAJIaX. 30HHAS TEOPUS TBEPABIX
TEJl.

45.

AtomHoe sapo. OOmme cBeneHUs O  sJpax.
N3otomnsl. EcTecTBEHHAast paMOAKTUBHOCTh. 3aKOH
pPaauOaKTUBHOIO pacaja.

46.

Metoabl perucTpauii MUKpOYacCTHII.




47. B3aumojieiicTBHE HYKJIIOHOB U TOHSTHE O SIACPHBIX + +
cunax. Jlepext Macchl U SHEPrUs CBI3HU sIpa.

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

CoBpeMeHHas (puznveckas KapThHa MUpa.

IIpuMepHbIe 321244 K 3K3aMeHy 10 pasaeay: "Onruka. Atom.
SAnpo" (OIIK -1, OIIK-2)
1. Ilydyok Oesoro cBeTa MajgaeT HOPMAJIBHO Ha CTEKISIHHYIO IUIACTUHKY, TOJIIIMHA
kotopoit d = 0,4 mxm. ITokazarens mpenomiieHus: ctekia n = 1, 5. Kakue miuHbI
BOJNIH, JIEKAaIlMe B Npeaelax BHAUMOro crekrpa (to 4*10% mo 7*10%mm),
YCUJIUBAIOTCS B OTPAKEHHOM ITyuKe?
2. Ha xakoM pacCTOSHUM TMOJYYUTCS U300paKEHUE TMPEIMETa B BBITYKIOM
chepuueckoM 3epkaie paauycoMm KpuBu3Hbl 40 cMm, ecau mpeaMeT MOMEUIeH Ha
paccrosinuu 30 cMm oT 3epkana? Kakoil BelIMYMHBI MOJIYYUTCS U300paxKeHHUE, €CIU
npeaMET UMEET BEIMUHUHY 2 CM?
3. Ilokazatenp  mpenoMyeHHMs ~ MaTepuana  MPU3MBl IS  HEKOTOPOTO
MOHOXpOMaTHUeCKOro Jy4da paBeH 1,6. Kakum momkeH ObITh HaWOOMBIIMNA YTOMT
MaJeHUsl 3TOr0 Jy4ya Ha MPU3MY, YTOOBI MPHU BBIXOJE JIyda M3 HEE HE HACTYIUJIO
TIOJIHOE BHyTpeHHee oTpaxkenue? [Ipenomisromuii yron npusmsl 45°
6.3.5 3auer
6.3.5.1 Ilopsaoox nposedenus
3aueT popmupyeTcs Mo pe3ysbTaTaM TEKYIIEro KOHTPOJs, 0€3 JIOMOJHUTEIBHOTO
ompoca, TaK Kak B TEUEHHE 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 oOuiasi cymma 0ajiioB 32 KOHTPOJIbHBIE MEPOIPUATHS TEKYILETO
KOHTPOJIS (C y4E€TOM MOOLIPEHHs] 00YyYaroMIerocs 3a y4yacTHUEe B HAyYHOU JESATEIbHOCTH WIU
0coObI€ YCTIEXU B U3YUCHHUH JAUCITUILIMHBI) 10JKHA COCTaBIATh OT 35 1o 60 Gasnios.

6.4. MeTonnuyeckue MaTepHalibl, Oonpeae/siome MPoueaypbl OLEHUBAHUS
3HAHUM, YMEHMH, HABBIKOB, XapaKTepPU3YyWIUMX ITanbl GopMUpOBaHMUSA
KOMIIeTeHI Uil
6.5. BTI'BOY BO AI'HMU peiicTByeT 0a/17IbHO-PETHHIOBAS CHCTEMA OLlEHKHU
3HAHUM 00yYAIOLIUXCS.

OO0111e€ MOJI0KEHN

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

e Ecmu cTyneHT mo pe3yibTaTaM TEKYIIEero KOHTPOJSI B y4eOHOM
ceMectpe HaOpar ot 55 nmo 60 OamIioB W MO JMAaHHOW IUCIUILIAHE



NPEIYCMOTPEH AK3aMEH, TO MO KEJAHUIO0 CTYAEHTa B AK3aMEHAIIMOHHYIO
BEJIOMOCTh M 3a4E€THYI0 KHWIKKY 3K3aMEHATOpOM 0€3 TOMOJHHUTEIHHOTO
OTIPOCa MOXKET OBITh MPOCTABJICHA OIICHKA «YJI0BJIIETBOPUTEIBHOY.

e  BrimonHeHne KOHTPOJBHBIX padOT U TECTOB NMPUHUMAETCS B
YCTAHOBJICHHBIE CPOKH.

e 3amura J1a0OPATOPHBIX PAOOT MPUHUMAETCS B YCTAHOBJICHHBIC
CpPOKH.

e [Ipu HaAMMYMKM YBaKUTEJIBHBIX MPUYUH CPOK CIAAYM MOXKET OBITh
IIPOJIJICH, HO He 0oJiee YeM Ha JIBE HEJICIIH.

e  PeliTMHTrOBasi OLCHKA PETYJSAPHO JOBOAUTCA JO CTYJICHTOB U
NepeaeTcs B ICKaHAT B YCTAHOBJICHHBIE CPOKH.

[Tops oK BBICTABICHUS] PEUTUHIOBOM OLICHKH:

1. Jlo Havanma cemecTpa mpernoaaBaTesib (HOPMHUPYET PEHTHHTOBYIO CUCTEMY
OIIEHKH 3HAHHUM CTYJICHTOB IO AUCIUILIMHE, C Pa30MBKOM MO TEKYIIIUM aTTECTAILUIM.

2. IlpenogaBaTens 00s13aH HA MIEPBOM 3aHSATHHU JIOBECTHU J0 CBEACHUS CTYJICHTOB
YCJIOBHSI PEUTHHTOBOM CUCTEMBI OLICHUBAHUS 3HAHUN U YMEHUH 1O JUCUIUILINHE.

3. Ilocne mnpoBemeHHs KOHTPOJBHBIX HCIHBITAHWN TpENojaBaTelb 00s3aH
O03HAKOMUTh CTYJICHTOB C UX pe3yjbTaTaMU M IO MPOCKOE CTYACHTOB OOBICHHUTH
00BEKTUBHOCTH BBICTABIICHHON OIICHKHU.

4. B cnmydae mpoITyCKOB 3aHSTHI 110 HEYBOXKUTEIbHON MPUYUHE CTYJEHT UMEET
npaBo Jo0paTh 0ayuTbl MOCE U3YUYEeHUS BCEX MOJyJIeH J0 Havasla IK3aMEHAI[MOHHOU
CECCHMU.

5. Crynent wumeeT mnpaBo Ao0paTh Oamwibl BO BpeMs KOHCYJBTAIUH,
HA3HAYECHHBIX NPENOAaBATENEM.

6. IlpemomaBaTens HeceT OTBETCTBEHHOCTh 3a TMPABHJIBHOCTH MOJCYCTA
WUTOTOBBIX 0AJJIOB.

/. llpemnonaBaTenh HE HWMEET MpaBa aHHYJUPOBATH Oallibl, MMOJYYCHHBIC
CTYJICHTOM BO BpEMsI CeMeCTpa, 00si3aH YYUTHIBaTh UX IPHU BHIBEJACHUU HUTOTOBOU
OIICHKH.

PacnpenesieHue pedTHHIOBBIX 0AJUI0B MO AUCHHUIINHE

[To gucrumnnae «®dusuka» npeaycMoTpeHo Mo 2 TUCHUTITUHAPHBIX MOIYJIS B
1,2,3 cemecTtpax.

PacnpenesieHue pedTHHIOBBIX 0AJJIOB 10 JUCHUIIIMHAPHBIM MOAYJISIM

JIM1.1 JIM 1.2
Texyiuit KOHTpOJIb (JTabopaTopHbIE 19-30 4-6
3aHSITHS)
Texymmii KOHTPOJIb (IPAKTUYECKHE 6-10 2.6
3a/1a4n)
Texyiuit KOHTPOJIb (TECTUPOBAHUE) 2-4 2-4
OO0uree koM4YecTBO 0AJI0B 27-44 8-16
Hrorosslii 0amn: 35-60




M 1.1

/T Buabl patdor Maxkcum. 6au1
Texkyuuii KOHTPOJIb

1 JlabopaTopHoe 3ansaTue Ne 1,2 JlaGoparopHas paGora Nel 2
«[IpsiMbIe U KOCBEHHBIE U3MEPEHUS»

2 JlaGopatopHoe 3ansitue Ne 3. JlaGopaTtopnas pabGora Ned. 3
«3yueHne 3aKOHOB KMHEMAaTUKH U JUHAMUKH MPSIMOJIMHEHHOTO
JBIDKEHUS HA MallliHe ATBY1a»

3 JladopaTopHoe 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 Heynpyroro COyJilapeHusi mmapoB»»

5 JlabopaTopHoe 3ansitue Ne /. JlabopatopHasi paGora Nel2. 3
«Ormpenienenne  KOd(pGUIMEHTa TPEHUS KAYeHUS C TIOMOIIBIO
HAKJIOHHOM TJIOCKOCTH»

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

7 JlabopaTopnoe 3ansitue Ne 10. JlaGopaTophnas padorta No2. 3
«OrnpeneneHne ycKkopeHus cBOOOIHOTO MaIeHUsD

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

9 JlabopaTopHoe 3ansaTue Ne 12. JlaGopaTopnas paGora Ne 13 2
«UccnenoBanne COOCTBEHHBIX KONEOAHUNM CTPYHBI METOAOM
pe30HaHCcay

10 | JIaboparopnoe 3ansitue Ne 13. JlaGopaTopnas padora Ne 12 3
«M3mepenne ko3 duimeHTa TpeHUs KaueHHss ¢ TOMOUIbIO
HAKJIOHHOTO MasiTHUKa

11 | JlaGopaTopHoe 3ansaTtue Ne 14. JlaGopaTtopnas padora Ne 7 3
«M3ydenue 3aTyxaronmx kojaebaHuil MasTHIKa MakcBeia»

Hroro: 30

Texkymmi KOHTPOJIb

1 IIpakTnyeckoe 3anaTue Nel. Beenenne. Kunematuka. 2

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

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

4 IIpakTnyeckas  pabora NeS. JluHammka  BpalaTeIbHOro 2
JIBYKEHUSL.

5 IIpakTnueckoe 3ansaTHe Ne6. 2
MexaHnndeckue KojaeOaHus U BOJTHBI.

Hroro: 10

1 TecTupoBanue nmo moaymo 1.1. 4
Hroro: 44

JAM 1.2
n/n | Buasl pador Maxkcum. 6aj1
Tekymmii KOHTPOJIb

1 JlabopaTopnoe 3ansatue Ne 15 16 JlabopaTtopnasi paGora Ne§. 2

«Omnpenenenne ko3P PpuineHTa ATMHAMUYECKOHN BI3KOCTH




2 JlabopaTopHoe 3anaTne Ne 17. JlaGopaTopnas paGora Ne9. 2
«OnpeneneHye  OTHOUICHUS YACNBHBIX TEIIOEMKOCTEH Ta30B
Meroaom Kiemana-Jlesopmar
3 JlabopaTopHoe 3anstue Ne 18. JlaGopatopHass paGora Ne 14 2
N3mepenue koduirenTa moBepXHOCTHOTO HATSHKCHUS KHUIKOCTH
Hroro: 6
Tekymmii KOHTPOJIb
1 IIpakTHyeckoe 3anaTHE Ne7. MONEKYJIIpHO-KUHETHYECKAs. TEOpUs 2
UJeaIbHOTO rasa.
2 IIpakTuyeckoe 3anaTue Ne§. OCHOBBI TEPMOIUHAMUKH. 2
3 IIpakTuyeckoe 3ansaTue Ne9. Kpyrossie mporecchl 2
Hroro: 6
Texkymuii KOHTPOJIb
1 TecTupoBanue no moayiio 1.2. 4
Hroro: 16
Pacnpe)IeJIeHne peﬁTHHFOBLIX 0a/1710B 1O ANUCHUIVIMHAPHBIM MOAYJ/IAM
IM2.1 M 2.2
Texymuit KOHTPOIIb (J1abopaTopHbIE
L KOP (nabopatop 21-32 10-20
Texkyuuii KOHTPOJIb (TECTUPOBAHUE) 2-4 2-4
O011ee KOJIHYECTBO 0271J1I0B 23-36 12-24
HToroBuIii 0a11: 35-60
M 2.1
n/m Buasi pador Maxkcum. 6a1
Texkymmii KOHTPOJIb
1 Jla6opaTopHnoe 3ansaTue Ne 1,2, JlaGoparopHas pa6ora Nel. 4
«M3y4eHune 271eKTpOoCTaTHUECKOTO TOJIS »
2 Jla6opaTopHnoe 3ausitue Ne 3, 4. JlaGoparopHas padora Ne2. 5

«Ormnpenenenue 3NEKTPUUECKONM EMKOCTH KOHJEHCAaTopa C
HOMOIIBIO OAJUTMCTHYECKOTO I'aJIbBAHOMETPA

3 JlaGopaTopHoe 3ansaTHe Ne5, 6. JTaGopaTopHasi padora Ne4. 5
«['pagyupoBka BarTMmerpa. l3mepeHue comnpoTuBIEHUN C
IIOMOIIIBIO BOJIETMETPA U aMIIEpMETPay

4 JlaGopaTopHoe 3ansitue Ne 7, 8. JlaGopaTtopHas paGora NeS. 4
«M3yuyenune 3aBucumoctu MomHoctd U KIIJ[ ncrounuka toka
OT CONPOTHUBIIEHUS] HATPY3KHU»

5 Jla6opaTopnoe 3ansTue Ne 9, 10. JlaGopaTopHasi pa6ora 4
Ne6. «OnpeneneHre CONPOTUBICHUN MPOBOAHUKOB METOJOM
MOCTHKOBOMW CXEMBbI»

6 JlaGopatopHnoe 3ansaTue Ne 11 JlaGopaTopnas padora Ne8. 5
«3mepenue NIEKTPOIBIIKYIICH CHUIBI METOZ0M
KOMITCHCAITHI))

7 JlaGopaTopHoe 3ansitue Ne 12. JlabopaTopHasi padora 11. 5
«M3yuenne rpdexra 3eedexar

Hroro: 32

Texkymmii KOHTPOJIb
1 TecTupoBanue no moay.o 2.1. 4

Hroro: 36




JIM 2.2

n/a Buabl patdor MakcuMm. 0aJL1
Texkymmii KOHTPOJIb

1 JlaGopaTopHnoe 3ansitue Ne 13. JlaGopaTtopuas padora Ne7. 5
«OrnpeneseHue ropu30HTAIbHON COCTABIAIOLIEH MarHUTHOTO
10JIs1 3EMJIN»

2 JladopaTopnoe 3ansitue Ne 14. JlabopaTopHasi pa6ora Ne9. )
«OmpeneneHue  yAeabHOrO 3apsja d3JIEKTPOHA METOAOM
MarHeTpOHa»

3 JlabopaTopHoe 3ansitue Ne 15. JlaGopatopnasi paGora 5
Nel2. «Onpenenenue UHIYKTUBHOCTU KaTyLLIKH

4 JlaGopatopHnoe 3ansaTue Ne 16, 17 «JlaGopatopHasi paGora 5
Ne 10. «M3mMepeHre MarHUTHOW WHAYKIIUH C TIOMOIIBIO
AQHAJIUTUYECKUX BECOB)

Hroro: 20

Tekymmuii KOHTPOJIb

1 TecTupoBanue mo moay.aio 2.2. 4

Hroro: 24

Pacnpeuenerme peﬁTHHFOBbIX 0aJ1J10B 1O AUCHUTIIVIMHAPHBIM MOAYJIAM

JIM 3.1 JIM 3.2
Texyiuit KOHTpOIb (JlabopaTopHbIE i i
3AHATHA) 25-40 6-10
Texymumii KOHTPOJIb (TECTUPOBAHKE) 2-5 2-5
O0mee kKo1H4eCTBO 02J110B 27-45 8-15
Hrorosslii 0amn: 35-60

JIM 3.1
/1 Buabi pador MakcuMm. 0aJL1
Texkymmii KOHTPOJIb

1 Jladoparopnoe 3ansTue Ne 1. 4
«OmpeneneHue TMOKa3arens MPEJOMICHHUs TP HOMOIIH
MHUKPOCKOTIA

2 JlaGopaTopHoe 3ansitue Ne 2. 4
«Omnpenenenne (OKYCHOTO PACCTOSHHS COOMpArOIIeH
paccenBarOUIEN JTUH3

3 Jla6opaTopHnoe 3ansaTue Ne 3, 4 JlaGoparopHasi pa6ora Ne3. 4
«M3yvyeHne 3aKOHOB OCBEILIEHHOCTH

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

«M3yuenue nHTEpEpEeHIINN CBETA C OMOLIbI0 OUIPU3MBI
Dpenensa»

5 Jla6opaTopHnoe 3ausitue Ne 7, 8. JlabopaTropHasi padora Ne5, 4
«OmpeneneHue JIMHBI CBETOBOW BOJHBI C  IOMOIIBIO
JUGPaKIIMOHHON PEeHIeTKI

6 JlaGopatopHnoe 3ansitue Ne 9,10 JlabopaTopHasi padoTa Ne§8. 4




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

7 Jladoparopnoe 3ansaTue Ne 11. JlaGopatopnasi padora Ne6. 4
«M3yuenue sBieHus nosisipuzanuu csera. Ilposepka 3akona
Mamtocay»

8 Jladoparopnoe 3ansitue Ne 12. JlabopaTopHasi pad6ora Ne7. 4
«Omnpenenenue YAEIBHOTO BpallleHus MJIOCKOCTH
NOJsIpU3alMd W KOHLEHTpAallUM  pacTBopa  caxapa
MOJIIPUMETPOM

9 Jla6opaTopHnoe 3ansitue Ne 13. JlaGopaTopHasi padora Ne9. 4
«Omnpenenenue nocrostuuoi Credana-bonpumana»
10 JlabopaTopHoe 3ansitue Ne 14. JlabopaTopnasi padora Nel0. 4
«3yuenne cBOWCTB  (HOTOIIEMEHTOB C  BHEIIHUM U
BHYTpeHHUM GoT0dhHekTomM»

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. IlpusmenHslii MoHOXpomaTop. M3ydyeHuwe aToMHBIX
criekTpoB. Onpezenenne nocTostHHo Punbepray

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

CryaenTtam MOryT ObITh JOOABJICHbI IONMOJHHUTEIbHbIE 0AJUIBI 32 CIEIYIOLINE
BH/IBI ICATEIILHOCTH:

- y4acTHe B HAYYHO-HCCIIEIOBATEIbCKOM paboTe Kadeaps! (110 7 6aloB);

- BBICTYIUICHUE C JokianaMu (10 Tpoduiito JTUCIUIUIMHBI) Ha KOH(EPEHIIUSIX
pa3IMYHOTO YPOBHS (10 5 0aIoB);

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

- ydacThe B WHTEIUICKTyaJlbHOW urpe «bpeilH-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  JIUCHUIUIMHAPHBIX ~ MOAYyJNEH W TIOTYyYEHHBIX
JOTIOJIHUTEJIPHBIX OAJJIOB), TO UTOTOBast cyMMa OaliyioB okpyrJisiercs 10 60 6asioB.

B coorBercTBUM ¢ YueOHBIM TIJIaHOM HarpaBiaeHusi nojaroroku 27.03.04
«YmpaBiieHHe B TEXHMYECKMX CHUCTEMax» N0  JUCHUIUIMHE  «Du3nkay
npeaycMoTpensl 3a4eT (1 cemectp), I3k3ameH (2, 3 cemecTp).



JLitst monmydeHus 3a4eTa odmias cymma 0aJijioB (3a JUCHUTIIMHAPHBIC MOAY/IN U
JOTIOJIHUTEJIbHBIE OaJIjIbl) TOJDKHA COCTABIATH OT 35 710 60 6aios

Ha mnpoMexyTouHOW arTecTaiud TOABOIATCS HWTOTH C(HOPMUPOBAHHOCTH
KOMIIETCHIIMM B BHJE KOMIUIEKCHOM OLEHKM 3HAaHWM, YMEHWW, BJIAJCHHUN II0
xomnerennuu OITK-1, OIIK-2.

Kpurepuu oueHku 3HaHUI CTYICHTOB
B PaMKaXx IPOMEKYTOYHOH aTTecTaluuu B (popMe IK3aMeHa

No .
w/n CrpykTypa 3K3aMEHAalMOHHOTO OujeTa MakcumanbHBIN OaJT
1 [lepBbiii TEOpEeTHUECKUN BOTIPOC 10
2 BTtopoii TeopeTrueckuii BOIpoc 15
3 [IpakTrueckoe 3aganue (peieHue 3a1a4m) 15
Hroro 3a 3k3amen 40
IIIkana nepeBoaa peiiTHHIOBbIX 02JJI0B
Oo01ee KOJIMYeCTBO HAOPAHHBIX 0AJIJIOB Ouenka
55-70 3 (Y1IOBIETBOPUTEIHHO)
71-85 4 (xopol1o)
86-100 5 (otmmyHO)

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

No KonnuectBo TeYaTHBIX
B DK3EMIUIIPOB WM aJipec

n/n bubnuorpaduyeckoe onrcanue
JIEKTPOHHOTO pecypca

Koaddunuent
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 mist cryzenros | Ntp://www.iprbookshop.ru/30
111.html/

MHXEHEPHO-TEXHUUECKUX HanpaBJIeHUN
MIOATOTOBKH: Openbyprekuit

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/

Koszeipes  A.B. TepMonunamuka
MoJIeKyJsipHast (u3nka. YuebHoe mocodue:
ToMCKMI TOCYyIapCTBEHHBIM YHUBEPCUTET
CHCTEM YIIPaBJICHUS U PATUOIIIEKTPOHUKH,
One Kontent, 2012 r

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

JonoiHUTeILHAS JUTEpPaTypa

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

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

H3TaHUA

[[InpokoB. — MuHCck : Beimiimias mikoda,
2011. — 349c.

Y4eOHO-MeTOAMYECKHE
Kabupos P.P., HarumyiuHza
C.C, JBosIIIKUH H.K. MexaHuka.

MonekynsapHas ¢usnka. TepmoauHaAMHKA.
Metoauyeckue ykKazaHdhs IO HW3YYEHUIO
TUCIMIUTMHBL  «Du3nuka» Ui OakaiaBpoB
TEXHUYECKHUX HAIMpPaBIIEHUN MOATOTOBKU
Bcex ¢opM  00ydeHHS- AJBMETHEBCK,
Tunorpadus AI'HU, 2018. -48c.

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

Harumynuna C.C., [IBosikun
H.K., KabupoB P.P. DnekrpuuyectBo u
MarHeTusM. MeToauyeckue yKa3aHus IO
n3yudeHuo Kypca «®uznkay» st 6aKanaBpoB
TEXHUYECKUX HAIPaBICHUH MOJTOTOBKH
Bcex ¢GopM  0O0ydeHHS- AJBMETHEBCK,
Tunorpaduss AI'HU, 2018. -32c.

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

Kabupos P.P., JIBOSIIKKH H.K,,
Harumymmmuaa C.C., HosukoBa A. X.
Mexanuka. MonexynspHas duzuKa.
Tepmoaunamuka. Meroauueckue yka3aHus
M0 MIPOBEACHUIO MPAKTUYECKUX 3AHITUN TIO
micuuruinHe  «@usnkay a8 GakanaBpoB
HarpaBJIeHUN MOJITOTOBKH 13.03.01
«TemnosHepreTuka M TEIJIOTEXHUKAY,
13.03.02 «ONEeKTPOIHEPreTHKA u
NEKTPOTEXHUKAY, 15.03.04
«ABTOMAaTH3AINA TEXHOJIOTHIECKUX
MIPOIIECCOB U TMPOU3BOJCTB» OYHOU (HOpPMBI
oOyueHusi. - AJnbMeTheBCK, Tumnorpadus
AI'HH, 2018. -44 c .

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

Heosimikun H.K., Kabupos P.P. Onruka.
AtoMm. Sapo VYuebHoe mocobue 10
micuuiuinHe  «DPusuka» s OakajgaBpoB
TEXHUYECKHX HANpaBICHUH MOJATOTOBKH
Bcex GopM oOydeHus. - ATbMEThEBCK,
Tunorpadust ATHU,2015.-315c.

http://elibrary.agni-rt.ru

JIBOSIIKWH M.H.,  Uepxacc M.A.,
JIBOSIIIKUH H.K., Kabupos P.P.,
Harumynnuna C.C.,HoBuxkoBa AX.
XacanoBa I'.A. MexaHuka u MOJIEKYJIsIpHas
¢uszuka» JlabopaTOpHBIE TPAKTUKYM 10

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/

mucturnHe  «DPusukay s 6akanaBpoB
TEXHUYECKUX HAMPABICHHUIA MOATOTOBKH

BCEX
bopm o0OydeHusl. - AIBMETBEBCK,
Tunorpaduss AI'HU, 2017. -112c.
6 JIBOSIIIKMH HK., Kab6upos P.P., | http://elibrary.agni-rt.ru/ 1
Harumynnmuua C.C., HoBukoBa A.X.,
DIEeKTPUUIECTBO u MarHeTU3M.

JIabopaTopHBIi MPAKTUKYM I10 JTUCIUTLIMHE
«Dusnkay s OakanaBpOB TEXHUYECKHX
HalpaBJICHUH TOJATOTOBKH Bcex (opm
oOyueHusi- AnbMEThEBCK, Tumorpadus
AT'HH, 2017. -64c.

7 Asanuees HM., Iposiukun H.K., Kabupos | http://elibrary.agni-rt.ru/ 1
P.P., Harumymmna C.C., HoBukoBa A.X.,
OmmnmoB A.B., Xacanosa I'.A. Onruka.
AToMHas u sIepHast ¢busmka.
JIabopaTopHBIi PAKTHKYM 10 TUCITUTUINHE
«®Dusmka» g 0akagaBpOB TEXHHYCCKHUX
HalpaBJICHUH TIOJTOTOBKH BceX (opM
00y4CHHS. - AJIbMETHEBCK,
TunorpadpusAI'HI,2017.-88c.

8 Kabupos P.P. «®usuka» Meroauueckue | http://elibrary.agni-rt.ru/ 1
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8. Ilepeuens npodeccnoOHAIBHBIX 023 TAHHBIX, HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
1 MH(POPMAIMOHHBIX PECYPCOB, HEOOXOAMMBbIX [IJISI 0CBOCHMS TUCIUILINHBI.

Ne HaunmeHnoBanue Anpec B UnTepHeTe

n/n

1 Enunoe okHO nocTyna k nHGOpMamoHHBIM pecypcam | http://window.edu.ru/

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

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

4 DnekTpoHHO-0MOHOoTeuHas cucrema IPRbooks http://iprbookshop.ru/

5 OnexrponHas oubnroreka AIHU http://elibrary.agni-rt.ru.
9.Metoaunueckue yKa3aHusl Ui OOYyYaloIIMXCsl 10 OCBOCHMIO
JTUCIHHUIINHBI
[lenb MeETOAWYECKMX YKa3aHUM 1O OCBOCHUIO JUCIUIUIUHBI — OOECHeYuTh

0o0yJaromemMycsi ONTUMAJIBHYIO OpTraHM3allhi0 MpoIecca U3y4YeHUsl IUCIUIUIMHBI, a
TaK)K€ BBITIOJIHEHUSI PA3JIMYHBIX (DOPM CaMOCTOSATEILHON paOOTHI.
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N3yuenne AUCUMIUIMHBI — OOyd4aromuMmcs TpeOyeT CHCTeMaTH4ecKoro,
YIOPHOTO U TMOCJIEIOBATEIHLHOTO HAKOIUICHHS 3HAHUM, CJIEI0BATENbHO, MPOMYCKU
OTJICTBLHBIX TEM HE MO3BOJISIOT TNIYOOKO OCBOUTH KaK MPOMYIIEHHYIO TEMY, TaK U
BCIO JUCIUIUIMHY B IeJIOM. VIMEHHO MO3TOMY KOHTPOJb HaJ CHUCTEMaTUYECKOMN
paboTOo# CTYIEHTOB IOJDKEH HAaXOIUTHCS B IICHTPE BHUMAHMUSI TIPETOIaBATEIS.

[Ipy mNOATOTOBKE K JIGKIMOHHBIM 3aHATUSAM (TEOPETUYECKHUM  KYpC)
00yJaroImmumMcs He0OX0IUMO:

- Tepe]; OuepeAHON JIEKIMe HEOOXOUMO M3YyUUTh 1O KOHCIIEKTY MaTepuall
npeabLAyeH JeKIUU, TPOCMOTPETh PEKOMEHYEMYIO JTIUTEPaTypy;

- TpU 3aTPYJHEHUAX B BOCHPHSTHH MaTepuajia CIeIyeT OOpaTUThCS K
OCHOBHBIM  JIMTEPATypHBIM  HCTOYHWUKAM,  PEKOMEHIOBAaHHBIM  pabodeit
porpaMmMon auciuIuinHbl. Eciu pazoOparbest B MaTepuaie caMOCTOSTEILHO HE
y1aJlOCh, TO CJIEAYET OOpaTUTHCS K JEKTOPY (10 rpaduKy ero KOHCYIbTAINil) WK
K MIPEMN0/IaBaTeli0 Ha MPAKTUYECKUX, JJA0OPATOPHBIX 3aHATHSIX.

[Ipy moAroToBKE K MTPaKTUYECKUM U JaOOpPaTOPHBIM  3aHATUSIM
oOy4Jaronumcst He00X0IUMO:

- IPUHOCHUTH ¢ COO0N PEKOMEHIOBaHHYIO B paboueli mporpaMMe JTUTEPaATyPy
K KOHKPETHOMY 3aHSITHIO;

- 710 OYEPEeIHOro  MPAKTHUYECKOro, JabopaTOPHOTO  3aHATUS 110
PEKOMEH/IOBAaHHBIM JIMTEPATYPHBIM MCTOYHHKAM MPOpadoTaTh TEOPETUUYECKUIMA
MaTepHall, COOTBETCTBYIOIIEH TEME;

- TEOPETHUECKHI MaTepuall CIeTyeT COOTHOCHTh C HOPMATHBHO-CIPABOYHOM
JUTEPATYpO, TaK KaK B HEH MOTYT OBITh BHECEHBI IIOCJICIHHE HAy4YHBIC U
MPaKTUYECKUE JOCTIIKEHUS, W3MCHCHHS, JOIOJHECHHS, KOTOpBIE HE BCeraa
OTPaKEHBI B YUEOHOU JIUTEPATYPE;

- B Hayaje 3aHATHH 3aJaTh TMpErnojaBaTEeII0 BOIPOCH IO MaTepuany,
BBI3BABIIEMY 3aTPYyJAHEHHUS B €ro MOHMMAaHWU U OCBOCHHMM IPHU PEIICHUU 3aj1ad,
3aJIaHHBIX JIJIS1 CAMOCTOSTEILHOTO PEIICHNUS;

- Ha 3aHATHH JOBOAWTHh KAXAYIO 3a7ady [0 OKOHYATEIHLHOTO PEIICHWS,
JEMOHCTPHUPOBATh MMOHUMAHUE MPOBEACHHBIX PAcUeTOB, B CiIydac 3aTPyJTHCHHUHA —
oOpalaTbcsi K MpernoaaBaTelto.

OOyuyarompmMcsi, MPONYCTUBIIMM  3aHATHS (HE3aBUCHUMO OT TMPUYHUH),
PEKOMEHIyeTCsl HE MO3KEe, YeM B 2-HEJEIbHBIN CPOK SBUTHCS HA KOHCYJbTAIUIO K
MIPETNO/IaBATEII0 U OTYUTATHCS 110 TEME, N3yUaBIICHCs Ha 3aHATHH.

CamocrosiTenbHasi paboTa CTYJEHTOB MMEET CUCTEMATHYECKUN XapakTep U
CKJIQJIBIBACTCS U3 CIICAYIONINX BUIOB JICATCILHOCTH:

- MOJTOTOBKA KO BCEM BHJaM KOHTPOJBHBIX HCIIBITAHWUN, B TOM YHCIC K
TEKyIIEMy KOHTPOJIIO YCIIEBaeMOCTH (B TEUYCHHE CEeMecTpa), MPOMEKYTOYHOM
aTTecTanuu (Mo OKOHYaHUH CEMECTpPa),



- pelIeHre MPaKTUYECKUX 3a/1a4;

- CaMOCTOSTEIbHOE U3yUEHUE TEOPETUUECKOTO MaTepUaa;

- opopMIIeHHE OTYETOB 110 JIaOOPATOPHBIM padboTam;

- IOJTOTOBKA K 3aIUTE OTYETOB I10 JIAOOPATOPHBIM paboTaM.

JUis  BBIMIOMHEHHWsI yKa3aHHBIX BUJOB paboOT HEOOXOIUMO HW3YYHThH
COOTBETCTBYIOIIME TEMBl TEOPETUYECKOTO MaTepHaa, HCIONIb3Yysl KOHCIECKT
JeKIUH, y4eOHWKH W y4eOHO-METONWYECKYI0 JIMTEpaTypy, a TakKe HHTEpHET-
pECypCHI.

[TepeyeHr y4eOHO-METOMWYECKUX W3AaHUN, PEKOMEHIYEeMBIX CTYACHTaM JIs
MOATOTOBKMA K 3aHATHSAM U BBIIOJTHCHUIO CAMOCTOSTEIBLHOW pPabOThI, a Takke
METOAMYECKHUE MaTephaibl Ha OYMaKHBIX W/WIM  DJIEKTPOHHBIX  HOCHUTEISIX,
BBITTYIICHHBIE Kadeapoll CBOMMH CHJIAMH W MPEJOCTABISIEMBbIC CTYJAECHTAM BO BpEMs
3aHATHH, PEJICTaBJICHBI B yHKTE 7 pabouei MporpaMMel.

YyeObHO-MeTOMUECKasT JUTEepaTypa JJsi JaHHOW JUCIHUIUIMHBI HMMEETCS B

3JIEKTPOHHO-O0MOMoTeuHol cucteme «IPRbooks», a Takke Ha 3JIEKTPOHHOM pecypce
AT'HU (http://elibrary.agni-rt.ru), 10cTym Kk KOTOPHIM MPEOCTABJICH CTYACHTaM.

10.Ilepeyens MPOrpaMMHOIo odecredeHust

Ne HanmenoBanue nporpaMMHOro JInuensus Jlorosop
/11 obecrnieueHUs
1 Microsoft Office Professional Plus | Ne67892163 Ne0297/136
2016 Rus Academic OLP (Word, | ot 26.12.2016r. ot 23.12.2016r.
Excel, PowerPoint, Access)
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 Ne197059 Ne0297/136
Professional ot 26.12.2016r. ot 23.12.2016r.
5 Kaspersky Endpoint Security Ne24C4-181023-142527-330- Ne
misousneca — CTaHIapTHBIN 872 591/BP00181210-
Russian Edition CT ot 04.10.2018r.
6 DNeKTpOHHO-ONOIMOTeUHas I'ocymapcTBeHHBIN
cuctema [PRbooks KOHTpakT Ne578 ot
07.11.2018r.
7 I10 «ABTOMaTH3HMpOBAaHHAA CBuzeTENBCTBO
TEeCTUpYIOLIas cucTeMa TOCYJaPCTBEHHOM pEeTUCTpaIiu
nporpamm a1 O9BM
No2014614238
ot 01.04.2014r.
8 [7-Zip apxuBarop (cBoOOAHO pacrpocTpansiemoe [10)
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11.MartepuajbHO-TeXHU4YecKas 0a3a, He00OX0AMMAA ISl OCYIEeCTBJIECHUS

00pa30BaTEJbHOI0 MPOLECCA MO TAHHOU TMCIUIINHE

OcBocHue JUCHUIIIIMHBI «Du3nuKa» npearojaracT uCIoJIb30BaHUC HUIKC
IMEPCUUCIICHHOTI'O MAaTCPHAJIbHO-TCXHUYCCKOI'O o0ecIeyeHM:

Ne
n/n

HauMenoBanue cnennuajabHbIX*
NMoMeIllleHU i ¥ mMoOMelleHNH AJId
CaMOCTOSITEJIbHOH PadoThI

OCHALIEHHOCTL CHENMAJBLHBIX IOMEIIeHN U
NMOMeIEeHUI VIS CAMOCTOSATEeIbHOH padoThl

Vn. Jleanna ,2

VY4eOnslii kopryc b,

aynuropus b-310

(yuebHast ayauTopust JUIsl 3aHSATHI
1abopaTOpPHOTO U MPAKTUYECKOTO
TUIIOB u IIPOMEKYTOUYHON
aTTECTaIuH)

1.YcranoBka "[Ipsimbie U1 KOCBEHHbBIEC U3MEPEHUS".

2.YcranoBka "Ornpe/ienieHue yCKOpEHUs rpysa ¢
IMOMOIIBI0 MallIMHBI ATBY1a".

3.Ycranoska "M3y4yeHue ynpyroro 1 Heynpyroro
coyJapeHuil mapos".

4.YcranoBka "H3mepenne kodhumenTa TpeHus
KaueHUsl C MOMOIIBI0 HAKIIOHHOTO MasiTHUKA".

5.¥Vcranoska "OmnpeneneHne MOMEHTa MHEPLUU
KPECTOBHHBI C MOMOIIBI0 MasiTHUKa O0epOeka'.

6.YcranoBka "OnpeneneHre MOAYIsl yOpyrocTu
MeToaoM m3ruoda'.

7.¥YcranoBka "OnpeneneHue yCKOpeHus: CBOOOHOTO
nageHus'.

8.YcranoBka "KpyTHibHbIH OauincTHUECKUi
MasTHHUK".

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

10.  VYcraHoBka "M3ydeHne 3aTyxarommx
KojeOaHui MmasiTHUKa MakcBemna'.

11.  VYcranoBka "Onpenenenue KodppuimreHTa
JTUHAMUYECKON BSI3KOCTU BO3yXxa'.

12. YcranoBka "OmnpeneneHue OTHOIEHUS
YAETBHBIX TEMIOEMKOCTEN Ira30B METO10M
Knemana-/lezopma".

V. Jlenuna 2

VYuebnslii kopryc b,

aymutopusi b-303

(yueOHast ayauropus JUIsl 3aHATHN
1a00paTOPHOTO THUIIA, TUTSt
WHAWBUIYAIbHBIX U TPYIMIOBBIX
KOHCYJbTAllUi, IPOMEXKYTOUHOU
aTTecTaluun)

1.YcranoBka "V3yueHue 371eKTpoCTaTHIECKOTO
nosist"

2.YcranoBka "OnpeaeneHue 3MeKTpUIecKoi
€MKOCTH KOHJIEHCATOPa C TIOMOIIIbIO
OaJUIMCTUYECKOTro rajibBaHoMeTpa”

3.YcranoBka "['pagynpoBka BaTTMETpa. U3MEPEHHE
COIMPOTUBIIEHUH C MIOMOIIBIO BOJIBTMETPA U
amnepmerpa"

4.YcranoBka "M3yueHne 3aBUCUMOCTHA MOIIIHOCTH U
K.I.J. AICTOYHUKA TOKa OT Harpy3ku"

5.¥YcranoBka "OnpeneneHue cOMpOTUBICHUI
ITPOBOJAHHMKOB METO/I0M MOCTUKOBOI CXeMBbI"




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

7. YcranoBka "Mzyuenue s dexra 3eedexa"

8. YcranoBka "Onpenenenyre ropu30HTaIbHON
COCTABJISIONIEH HANIPSKEHHOCTH MAarHUTHOTO TTOJIS
Semm"

9. YcranoBka "OmnpenesieHue yieJbHOro 3apsia
AJIEKTPOHA METOJOM MarHeTpoHa

onpeneaeHne HHAYKTHBHOCTH KaTyIIKH'"

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

V. Jlennna 2

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

J1a60paT0pHoro H IIPAKTHYCCKOI'O

THIIOB, IIPOMEKYTOYHON
aTTeCTalliH)

1.Mukpockon MOJEKYISIpHbIN

2.YcranoBka "OnpezneneHue (HOKyCHOTO pacCTOSTHUS
cobmparoIei U pacceuBaroIIeH JTuH3"
3.YcranoBka "M3ydeHne 3aKOHOB OCBEIICHHOCTH
u3ydeHue uHTepdepeHMr CBeTa C IMOMOUIBIO
ounpuzmbl Openens”
4.Ycranoska "U3yyenne nuureppepeHnu cBeTa ¢
nomouibto ounpusmel Openens”

5.YcranoBka '"M3ydeHue sBI€HHUS MOJSpU3ALUU
csera. [IpoBepka 3akoHa Mantoca"

6.YcranoBka "OmpeneneHue yIenbHOTO BpallleHHS
MJIOCKOCTH TMOJISIPU3ALMKA U KOHIIEHTPAIIMH PacTBOpa
caxapa noyisipumerpom"

V. Jlenuna 2

VY4eOnsiii kopryc b,
ayautopus b-307 (yuebHas
ayAUTOPHUM JJISI 3aHITUI
71a00paTOPHOTO THIIA)

1.YcranoBka "Iudpaxuus Openens Ha Kpyriom
oTBEpCTHH"

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

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

5. Ycranoska "ludpakuus 31eKTpoHOB"
».YcranoBka " [Ipu3mMeHHBI MOHOXpOMATOP.
3ydueHne aToMHbIX criekTpoB. OmnpeneneHue
roctostHHOM Punbepra»

VYn. Jleamna @ 2
VY4eOHblii kopryc A,
ayauropusi A-219 (yueOHas
ayauTopus JUIsl IPOBEICHUS
3aHSATHH JEKIIMOHHOTO TUTIA)

1. HoyrOyx Lenovo IdeaPad 300-15ISK — 2 .
2. JIazepusiit mpoektop WUXGA

3. DkpaH ¢ anekTponpruBogoM Lumien Master
LargeCotrol

4. NnrepaxktuHeli qucmied SMART BOARD ¢
kirouomaktuBaima SMART Notebooke




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

o. VY. Jlenuna 2 1. Komnsrotep B komruiekte ¢ MouutopoMm IT Corp
3250 -
Vuebnsliii kopnyc b, 16 mr. ¢ noxakmoyeHuemM k ceru "HHTepHer"

u
obecrieueHreM Joctyna B

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

aynutopus b-407
KOMITBIOTEPHBIN KJ1acc

( yucOnas

aynuropus s nposeaeHuss CPC
U TEKYILEro KOHTPOJIS)

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

AIIEKTPOHHYIO
MH(POPMALIMOHHO-00Pa30BATENBHYIO CPEy
WHCTHUTYTA.

3.IIpoexTop ACER

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

*CrnenuanpHble TOMEIIEHUS] — y4eOHble ayIUTOPUH AT IPOBEICHUS 3aHATHH JISKIMOHHOTO THUIA, MPAKTUYECKUX K
71a00paTOPHBIX 3aHATHH, KypCOBOTO IIPOSKTUPOBAHMS (BBIOJHEHUS KYPCOBBIX pPa0oT), TPYIIOBBIX ¥ HHAWBHIYaJIbHBIX

KOHCYJBTAIMH, TEKYIIET0 KOHTPOJISI X TPOMEKYTOYHOH aTTECTAllUH, a TAKKE TOMEIIEHHS Il CAMOCTOATEIBHON PabOThI.

12.CpencrBa agantauuu npenogaBaHus JMCUHUIIMHBI K NIOTPeOHOCTIM
o0yuarouuxcst JUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbS
[Ipy HeoOXonMMOCTH B 00pa30BaTENIbHOM MPOLECCE NPUMEHSIOTCS CIIEIYIOIINE
METOJbl ¥ TEXHOJOTHUH, OOJerdaroue BochpusTae HHGOpPMAUU OO0yYarOoIIUMUCS
JUIAM C OTPAHMYEHHBIMU BO3MOXHOCTSIMU 3JJOPOBbS:

- MPUMEHEHHE JTMCTAHLMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH JJi Mepenadu
uH(bOpMAaINK, OPTaHU3alUKd PA3IMYHBIX (POPM MHTEPAKTUBHOW KOHTAKTHON pabOThHI
00yu4arolerocs ¢ NpenoiaBaTesem;

- TpUMEHEHWE JUCTAHIMOHHBIX OOpa30BaTENbHBIX  TEXHOJOTUH ISt
opranuzaiuu (popm TEeKyIIero KOHTPOJIS;

- YBEJIMYEHHE MPOJODKUTENBHOCTH CHaud  OOydYaromMMcs JUIaM ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pOBbsi (DOPM MPOMEXKYTOUHON aATTECTALMUU IO
OTHOUIEHUIO K YCTAaHOBJICHHOW MPOIOKUTETLHOCTH UX CIAUM:

- MPOJOJDKUTENILHOCTH CJauyd 3au€ra WIM S5K3aMEHa, MPOBOJUMOIO B
nucbMeHHOU (hopme, - He Oosiee yeM Ha 90 MUHYT;

- MPOJIOJDKUTEILHOCTH MOATOTOBKM OOYyYarollerocsi K OTBETYy Ha 3a4éTe WM
AK3aMeHe, MPOBOAMMOM B YCTHOU dopme, - He Oonee ueM Ha 20 MUHYT;

- MPOJOJDKUTENILHOCTH BBICTYTIICHUS! 00yUaloIEerocs Mpu 3aliuTe KypcoBoi
paboThI (MpoeKTa) - He OoJsiee yeM Ha 15 MUHYT.

PabGouass mporpamma coctaBineHa B cooTBercTBuHM ¢ TpeboBanmsimu OPI'OC BO wu
y4eOHbIM IJJaHOM 10 Hanpasienuto mnoarotoku 27.03.04 — Vmpasnenue B
TEXHUYECKUX CHCTEMaX, HampaBiIeHHOCTh(MPO(MUIL) NpPOrpaMMbl:«YIpaBieHHEe U
nH(pOpPMATHKA B TEXHUYECKUX CUCTEMAX).



I1PHJIO/KEHHUE 1

AHHOTAIUA
paboueii nporpaMMbl JUCHUNIIMHBI

«ODU3UKA»

Hamnpasnenue noarorosku: 27.03.04 — YnpapiieHrue B TEXHUYECKUX CUCTEMaX

Hanpasnennocts  (mpoduiip)

TCXHUYCCKHUX CUCTEM»

IIPOTPAMMBI

«praBHeHI/Ie Hn aBTOMaTu3alud

OnenuBaeMble PesynbTaThl oOcBOCHUS OneHoYHBIE CPENICTBA TEKYIIETO KOHTPOIIS U
KOMIIETCHIINN KOMIIETeHIINN MIPOMEKYTOYHON aTTEeCTAIIH
(xon, HanMeHOBaHWE
OIIK-1. 3HaTh: OCHOBHbIE | TeKymui KOHTPOJIb:
CnocoOHOCTBIO MOJIOKEHUS, 3aKOHBI u | 1 cemecrp:
TIPEICTABIIATH METO/IBI €CTECTBEHHBIX HAYK. 3amuTa nabopaTopHBIX padoT mo temam 1-3,
aJIcKBaTHYIO o>-7; .
COBPEMEHHOMY YMeThb: npumeHsaTh ocHOBHBIe | IIpakTiueckue 3ana4n no temam 1-3, 5,6; .
YPOBHIO SHAHII | TIOMOYKEHHS, 3AKOHBI H METOIBI KomnerotrepHoe TectupoBanue mo temam 1-7,
HAy4YHYIO KapTHUHY | €CTECTBEHHBIX HAYK IPU 2 cemectp:
MHpa  Ha  OCHOBC | pemieHMH NPOPECCHOHANBHBIX | 3amura 1aGOPATOPHBIX PAGOT MO Temam 8-
3HAHUA OCHOBHBIX | 3a51ay 10;
TOJIOKCHHUH, 3aKOHOB KommeroTepaoe TectupoBanue mo temam 8-
u MeTo10B | Biaaers: 6a30BbIMu 3HaHUAMY, | 10;
€CTECTBEHHBIX HAYK U | OCHOBHBIMH  IMOAXOJaMU U
MaTEMATUKHU. 3 cemecTp:

MCTOAaMH CCTCCTBCHHBIX HAYK

JJIA peUICHUA 3a1a4
npodeccuoHaIbHON

ACATCIIBHOCTHU

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

IIpoMe:xyTOUHAs aTTECTALUS:

1 cemecTp - 3a4eT BBHICTABJISAETCS IO
pe3yJbTaTaM TeKyliel paboThl B ceMecTpe
0e3

JIOTIOJTHATENBHOTO OIpoca.

2 cemecTp:

OKx3ameH:

- BOIIPOCHI U 33J1a9 K IK3aMeHY IIPOBOIUMOM
B yCTHOH popme;

3 cemecTp:

DK3aMeH:

- BOIIPOCHI U 33J1a9 K IK3aMeHY IIPOBOIUMOM
B yCTHO# opme.




OIIK-2. 3HATH: ¢usnko- | Tekymuii KOHTPOIB:
Cnoco6HOCTBIO MaTeMaTHYECKUI armapar, | 1 cemecrp:
BBISABJIATH ECTECTBEHHO | OpMMEHSEMBIM /I8  PEIleHHs 3aimmuTa J1a00paTOpHBIX padoT mo TemMam 1-3,
HAy4HYIO CYLIHOCTb 3a1a4 npodeccHoHaNBHOH | 97
IPOGJIEM,BOSHUKAIOIINX | 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:
COOTBeTCTByIOmfm (uznxo- 3ammTa J1abopaTOpHEIX padoT mo temam 11-
MaTeMaTHYeCKui anmapar. 12:
KomnerotrepHoe TectupoBanue mo temam 11-
Baagern: 13;
(U3UKO-MaTEMaTHYECKUM
anmapaToM I PCIICHUSA | [IpomMeKyTOYHASI ATTECTALMS:
3a1a4 npodeccHoHaNbHON | 1 ceMecTp - 3a4eT BBICTABIISIETCS 110
JeSITeTbHOCTH pe3yJbTaTtaM TeKyIeil paboThl B ceMecTpe
0e3
JOTIOTHUTENHEHOTO OIPOCa.
2 cemecTp:
OK3aMeH:
- BOIIPOCHI U 33][a41 K 9K3aMEHY IPOBOAUMOM
B YCTHOH opme;
3 cemecTp:
OK3aMmeH:
- BOIIPOCHI U 3a[1a4¥ K IK3aMEHY ITPOBOAUMOM
B YCTHO# popme.
MecTto  AMCHUIIMHBI b1.b.06. /{uciunimHa «®u3nka» OTHOCHTCS K JUCIUILIAHAM
BCTPYKTYpe o0si3arenbHOM yacTh brioka 1 «/{ucuuminHbl (MOILYIH)»
OIlIOoII BO «lucuumnzel (MOaynn)» U OTHOCUTCS K 06a3oBoii yactu OIIOIT
no HanpasieHuto 27.03.04- YpaBneHue B TEXHUUECKUX
CUCTEMax, HaMpaBJICHHOCTh(TIPO(HIIB )IPOTPAMMBI: -
VYmpasienue U HtHPOpMATHKA B TEXHUYECKHX CUCTEMax
.OcBamBaercs Ha 1,2 kypce B 1,2,3 cemecTpax.
Oobmas 3aueTHBIX €IMHUIL 0 y4eOHOMY IUIaHY:
Tpynoemkocr | 113E

b JUCHUILIMHBI (B 3a4€THBIX

eIMHUIIAX U YaCaX)

Yacos o yueOHOMY 1u1any: 396u.

Buabl yueOHol padoThI

- JIeKuuH 534.;

106_u.;KCP-10u.
KonTtpons- 72 u.

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

- MpakTUYecKue 3aHsATHs 184.;
- 1abopaTopHbIE 3aHATHUS

CamocrositensHas padbora 1374.




HN3yyaemble TeMbI (pa3/eibl)

Tema 1. [Ipenmet uzyuenus pusuku. Mexanuka. Kunemaruka.
Tema 2. JluHamuka MaTepuaibHOW TOYkW. PabGorta. DHeprus.
MoruHocTs. JluHaMuKa BpalaTeabHOTO IBUKEHUS .

Tema 3. Mexanuueckue koneOanus. BomHsl.

Tema 4. HeunepumaneHele cuctembl orcuera. CrnenuanbHas
TEOpHUsi OTHOCUTEIIbHOCTH. .

Tema S.IIpenmer u MeToasl MONEKyIsipHON (pu3uku. OCHOBHOE
ypaBHEHHE  MOJCKYJsIpHO-KHMHeTHYeckor  Teopun  (MKT)
WJICaNIbHOTO Ta3a. SBieHus nepeHoca.

Tema 6. OCHOBBI TEpPMOJWHAMHUKH. TepMOIMHAMHYECKUE
MIPOLIECCHI.

Tema 7. Peanbubie ra3sl. XKunkoctu. TBepablie Tena.

Tema 8. DnekTpuueckue 3apsiabl. PacyeT 31eKTpuyecKkoro mosis.
[Torenmman. IIlpoBoauuku. JusnekTpuku.

Tema 9. Dnextpuyeckwidi TOK. DIEKTpUYeCKas  IICTIb.
Knaccuueckas snexkrponnas teopus (KOT). Dnexkrpuueckuii Tok
B AJICKTPOJINTAX, ra3aX U BaKyyMe.

Tema 10. MarHuTHOe B3aUMOJCHUCTBHE TOKOB. MarHUTHBIMA
notok. 3akoH  buo-CaBapa-Jlammaca. Cuna  Jlopenna.
[TocTossHHOE MarHMTHOE IOJIE€ B BEIIECTBE. DJIEKTPOMArHUTHAs
UHAYKIOHS.  DJCKTPOMarHWTHBIE  KOJeOaHWs ¥ BOJIHBL.
YpaBHenusa Maxkcsesia.

Temall. T'eomerpuueckass ontuka. BoiHoBas  omnrTuka.
Unrtepdepenus  cera. [udpakuus csera.Pacnpocrpanenue
cBeta B Bemectse. [lonsipusanus ceta.

KBanrtoBas npupo/ia U3nydeHusl.

Temal2. Teopust aroma Bomopona 1o bopy. KsanrtoBas
MexaHuka. dus3muka aToMoB U MoJieKyJl. KBaHTOBas cratucTrka
Tewma 13. ®usuka tBepaoro Tena. Gusrka aTOMHOTO sJIpa.
du3nKa 3J1I€MEHTAPHBIX YaCTHII.

dopma NPOMEKYTOYHOM
arrecTaunu

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




ITPHIIOJKEHHE 2
«YTBEPXIAIO»

JINCT BHECEHUS U3MEHEHUI

K paboueii nporpamme aucuuninnbl 61.6.06
OU3UKA

Hanpasnenue noarotosku: 27.03.04 — YrpasieHue B TEXHUYECKHX CHCTEMAX
Hanpasnennocts (mpodumnb)  mporpammbl:  «YTpaBieHHe | aBTOMATH3alus
TEXHUYECKUX CHCTEM)

Ha 2020/2021 y4eOHblii roj
B pabouyro nporpamMMmy BHOCSITCS ClIeIyIOIIHE H3MEHEHHS:

1.B n. 7 Ilepeyenb OCHOBHOM, JOMOJHHTEeILHOH y4eOHOMH JHTepaTypsl H
y4eOHO-MeTOAHYeCKHX H3JaHHH, HeOOXOAHMMBIX IJsi OCBOEHHSI IHCHHIJIHHBI
BHECEHbI M3MEHEHHUSI CIIETYIOIIEr0 COAepIKAHHS:

KonuyectBo MeYaTHBIX
9K3EMIUIAPOB WM ajpec
9JIEKTPOHHOTO pecypcea

Ne
o/ bubnuorpadpuueckoe onucanue

Koadpdpunment
lobecrneyeHHOCTH

YueOHo-MeToAHYeCKHEe H3JAHHS
1 JBossmkun  H.K., Omruka. Ksanrosas | http://elibrary.agni-rt.ru
¢ms3uka. Ouznka sapa. YdebHoe mocobue
o qucruiuinHe «dusukay s 6akanaBpoB
TEXHHYECKUX HANpaBICHHUH IOJTOTOBKH
BceX (GopMm oOyueHus. - AIBMETHEBCK,
Tunorpapus ATHU,2020.-341c.
DJIeKTPOHHBII 00pa3oBaTeIbHBII pecype

—

1 JIBOSILIKHH HK OnexrpoHnHo- | http://mdl.agni-rt.ru/. 1
06pa3zoBaTebHbIi pecype «DNEKTPUYECTBO
H MarHETH3M» TS OakaaBpoB

TEXHHYECKHX  HAIpaBIEHHH MOATOTOBKH,
Bcex (Gopm o0ydeHus. — AJIBMETHEBCK:




AI'HH, 2019.

2 JIBOSIIKUH HK OnexTpoHHO- | http://mdl.agni-rt.ru/. 1
obpazoBaTenbHbIi pecypc «OnTuka. ATOM.
Slnpo» s OakamaBpoB — TEXHHYECKHX
HalpaBleHUHl MOATOTOBKH, BceX (opm
o0yuenus. — AnmpMerbeBck: ATHU, 2019.

3 HogukoBa AX. OnexTpoHHO- | http://mdl.agni-rt.ru/. 1
ofOpazoBarenbHbIll pecypc  «MexaHHKH.
Monexynspras ¢usuxa. TepmomuHaMuKay
U1 OaxanaBpoB TEXHUYECKHUX

HalpaBleHUil MOArOTOBKH, BCEX (opm
o0yuenwus. — AnpmetseBck: AI'HU, 2019.

2B n. 9Meroauyeckne yKazaHHsl sl OOYYAaIOUIMXCH 10 OCBOEHHIO

AMCLHIIHHBI 100aBIeHO:

Jing u3ydeHus: QUCUUIUIMHBI TaKXe, MCIOJB3YeTCs CHCTeMa AUCTAHI[MOHHOTO
obyyenuss AI'HU «Iludposoii yuusepcurer» (CIO AI'HU), cospmannas npa
mnargopme MOODLE, koTopas MO3BONSeT OpraHW30BaTh KOHTAKTHYIO paGoTy
oOyuarommxcs mocpeicTBoM cetu «MHTepHeT» B ynaneHHOM pexxume jpoctymna. [Ipu
3TOM  TPYAOEMKOCTh  JMCLMIUIMHBI W  KOHTAaKTHOM  paboThl, MaTepualbl,
UCITOJIb3yEMBIE JIIS NIPOBEJCHUS 3aHATUH, COOTBETCTBYIOT ydeOHOMY riany, PITJ] u
TO3BOJISIOT  NOJHOCTBIO OCBOMTH 3alaHHble KOMIIETeHUMH. Bumg u  ¢opma
JIEKIIMOHHOTO MarepHana ¥ MaTepuaia M MPaKTHYECKUX 3aHATHU OMpeaenseTcs
npenojasareneM u pasmemaercs B CJIO AIHU «Lludposoit yHuBepcUTeTY.

3.B n. 10Ilepeyenb nporpaMMHOro ooOecreYeHHs] BHECEHBI H3MEHEHHs
CJIEIYIOIIEro COepKaAHMS:

HaumenoBanue JluneHsus JloroBop

MPOrPaMMHOTO OOecTIeUeHUs

/o
Kaspersky Endpoint Security | No 24C4191023143020830784 | BP00347095-
Jusbusneca — CraHIapTHBIH CT/582 ot
Russian Edition 10.10.2019r.

2 DnekTpoHHO-0HOIHOTE HAs JInueH3HOHHBIH
cucrema [PRbooks norosop Ne494 ot

01.10.2019r.

W3menenus B paboueii mporpaMMe pacCMOTpPEeHbI U 0100pEeHbl Ha 3acelaH|1

kadpenpsl OU3NKH U XUMUU
(naumenosanue kagedpwl)

npotokon Ne £ or" {¥" 06 2040r.

3aBenyromuit kadenpoi:
JI.b.-M.H., npodeccop

(yuenas cmenens, yuenoe 36anue)

H.K. [IBosiuikux
(H.0.Pamunus)







