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1 BBenenue

Pabouas mporpamma u (hOH]T OLIEHOYHBIX CPEJICTB AUCHUILTUHBI «DHU3NKa» COCTABICHBI B
COOTBETCTBUH C TpeOOBaHMAMH (peaepaaIbHOTr0 roCyAapcTBEHHOTO 00pa3oBaTEIbHOTO CTaHIap-
Ta, YTBEPXKICHHOTO npukazoM MunobpHayku Poccuiickoit ®eneparu 20.10.2015 Nel170, u
OCHOBHOW IpodecCHOHATIbHON 00pa30BaTeIbHOM MPOrpaMMbl MOJATOTOBKH «O00pyaoBaHHe
HedTerazonepepadOTKI» MO HaNpaBlieHH 0 MOATOTOBKH «15.03.02 TexHOIOrn4ecKre MalTuHbl U

obopyIoBaHUEY.

3amjaun  OucLU-
IUIAHEL

Osnagenue (GpyHIaMEHTaIbHBIMU MOHATHSIMHU, 3aKOHAMU U TEOPUSIMM  KJlac-
CHUYECKOW M COBPEMEHHOU (PU3HKH, a TaK)Ke METOAaMU (PU3HUECKOTO HCCie-
JIOBaHUS.

OBnazneHue nmpueMaMu M METOAAMM PELIEHMs] KOHKPETHBIX 33/]ay U3 pas-
JIUYHBIX o0JsacTel (PU3UKH.

O3HakOMJIEHHME C COBPEMEHHOIl Hay4yHOW amnmapaTypoil, (opMupOBaHUE
HaBBIKOB MPOBEACHUSI (PU3NYECKOI0 IKCIEPUMEHTA, YMEHHUE BBIICIUTh KOH-
KpeTHOE (U3MYECKOE COJepkKaHUe B MPUKIIAJAHBIX 3a7adax Oyayuiei cremnu-
AJIbHOCTH.

OcHoBHBIE  pa3-
neasl  /  TEMBI
IACIIATIINHEL

Pa3nes 1 ®@usuyeckue ocHOBbI MeXaHUKHU: KHeMaTuka noctynareabHo-
IO ¥ BpALATEJILHOTO ABWKEHUS. J[MHaMUKa [TOCTYNAaTEIbHOTO IBUKEHUS.
3aKOHBI COXpaHEHHs UMITYJIbca U dHeprun. MexaHnuueckas sueprus. Pabora.
Mexanuka TBepAoro tena. Tsarorenue. DIeMEHTbl TEOPUH OIS, DIEMEHTBI
CHEIHaIbHON TEOPUN OTHOCUTEIBLHOCTU

Pazges 2 OcHOBBI MOJIEKYJISIPHOM (PU3UKHU U TEPMOJIMHAMMKH: Y paBHeE-
Hue MenneneeBa-Knanelipona. OnbITHBIE 3aKOHBI HICATBHBIX Ta30B. CTaTH-
CTHYECKHE 3aKOHBI MOJIEKYIsIpHOH (hu3uku. [lepBoe u BTOpoe Havasa Tep-
MoauHamuku. Peanbubie ra3el, KontponsHas padota 1 - Mexanuka. Moe-
KyJsipHas (pu3MKa U TepMoArHaMuKa, 1 duznueckre OCHOBBI MEXaHUKH,
OCHOBBI MOJIEKYJISIPHON (PM3HUKH U TEPMOAUHAMHUKHI

Pazgen 3 DuexkrpocraTuka. [IocTOTHHBIN TOK: DJIEKTPOCTaTUIECKOE T10-
JIe ¥ €ro XapaKTepUCTHKHU B BaKyyMe U BelecTse. [[poBOIHUKY U TUAIIEK-
TPUKH B DJIEKTPUUECKOM I0JIE. DIEKTPOEMKOCTh IIPOBOJAHUKOB U KOHJCHCA-
TOPOB. [IOCTOSIHHBIN 2JIEKTPUYECKHUN TOK, 3aKOHBI IIOCTOSIHHOT'O TOKa
Paznen 4 DiekTpoMarneTu3m: MarHuTHoe 10JIe M €70 OCHOBHBIE Xapak-
TepuCTUKH. NHIyKIIM MarHuTHOro nostst. 3akoH Amriepa. JlelictBue mar-
HUTHOTO TOJIsI HAa TOKM U 3apsaasl. Cuna Jlopenna. /[BuxenHue 3apsaa B deK-
TPUYECKOM M MarHUTHOM nosisix. DJIC uaaykuuu. MarautHoe nosie B Bele-
CTBE. SIBIEHME ANEKTPOMArHUTHOM MHIAYKIIMK U caMOUHAyKIUH. [IpaBuio
JleHa. DHeprus MAarHUTHOTO OIS

Pazgen S Kosiedanus u BostHbI: CBOOOHbBIE HE3aTyXaIOIIUE U 3aTyXato-
1[1e MEXaHNYECKHE U AJIEKTPOMAarHUTHbIE KosieOaHus. BeiHyX1IeHHBIE KO-
nebanus. CnoxxeHue Konebanuil. BoiHbl, UX XapaKTepUCTHKH. Y paBHEHHE
IJIOCKOHM M cpeprudecKux BOJH. Y paBHeHHE Oeryiel BosHbl. UHTepdepeH-
st BojH. Ctostune BOJIHBL. DHeprust BoiH, KoHTponbHas padora 2 - Dnek-
TPOCTATHKA, IIOCTOSIHHBIN TOK, 2JIEKTPOMAarHETH3M, KOJIEOaHUs U BOJIHBI, 2
DeKTpocTaTHKa, MOCTOSIHHBINA TOK, 3JIEKTPOMAarHeTu3M, KoJieOaHus 1 BOJI-
HBI

Pa3nea 6 OnTuka. KBantoBasi npupoaa u3jydyeHus: DIEMEHTHI U 3aK0-
HBI TEOMETPUYECKOM ONTUKHU. BOIHOBBIE CBOMCTBA cBeTa (MHTEphEpEHITHA,
mudpakuus, noyspusanus, nucnepcus). TernoBoe nznydenue. Porodd-




¢exT, ypaBHeHHe DiiHTeiHa U1 poTtodddexra. pdext Komnrona
Pa3znesn 7 JiieMeHTHI KBAHTOBOW (U3MKH ATOMOB, MOJIEKYJI M TBEPAbIX
Tes: Teopust aToMa Boopoja 1o bopy. Di1eMeHThl KBAaHTOBOM MEXAaHUKH.
VYpasuenue llpenunrepa. DnemenTs! Gpusuku TBeporo Tena. [lonsaTue 30H-
HOM TEOPUHU TBEPABIX TEI

Pa3znen 8 DiieMeHTHI GU3MKN ATOMHOI0 A/IPA M 3JIEMEHTAPHBIX YACTHIL:

aTrrecranusa

OneMeHTH! GU3UKU aTOMHOTO sizipa. JleheKT Macchl ¥ DHEPTHUs CBSI3U sApa.
DneMeHTapHbIE YaCcTHUIIbI, KJIacCUpHUKaLUs dIeMeHTapHbIX YacTull, Kon-
TposbHas paboTa 3 - OnTrKa, KBaHTOBas, aTOMHAs U siiepHas pU3MKa,
I'pynmoBast KOHCYIbTALUS I TOATOTOBKH K 3K3aMeHy, 3 OnTHKa, KBaHTO-
Bas IPUPOJA U3TYUYEHUS, SJIEMEHTHI KBAaHTOBOM (PU3MKH aTOMOB, MOJICKYJ U
TBEPABIX TEJ, aTOMHOTO S/Ipa ¥ 3JIEMEHTapHBIX YacTHIl, [IpomexxyTodunas

2 IlepeveHb NVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs M0 JUCUHUILINHE (MO1YJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMHU pe3yJIbTaTaMH 00pa30BaTeJbHOM IPOrpaMMbl

[Tponecc uzyueHust qucuuiuinHbl «Du3nka» HarpablieH Ha (OPMUPOBAHUE CIICTYIOIIIX
kommeTeHmid B cooTBeTcTBUH ¢ ®T'OC BO U 0cHOBHOW 00pa3oBarenbHOU mporpamMmon (Tao-

muna 1):

Tabmuna 1 — KomnereHin 1 miiaHupyeMbIe Pe3yiIbTaThl 00yYeHHS MO TUCIUILTHHE

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

[Mnanupyemblie pe3ynbTaThl 00YYeHHS IO TUCIIH-
IJIMHE

O6menpodeccronanbHbIe

OIIK-1 crmocoOHOCThIO K TPUOOPETEHHIO C
0O0JIBIION CTETIEHBIO CAMOCTOSATEIBHOCTH
HOBBIX 3HAHHM C HCIIOJIb30BaHUEM COBpeE-
MEHHBIX 00pa30BaTeIbHBIX U HH(OPMALIU-
OHHBIX TEXHOJIOTUH

3HaTth:

- (u3nyeckue SABJIEHUSI U OCHOBHBIE 3aKOHBI (U-
3UKH, TPUMEHEHUE 3aKOHOB COXPAaHEHHUS B BaX-
HEUIIUX MPAKTUIECKUX MPUTTOKECHHSIX;

- pu3nyeckue BeNUYUHBI U (PU3NUECKHe KOHCTaH-
TBI, X ONpeAeNIEeHrue, CMBICII, CIIOCOOBI U eINHU-
bl X U3MEPEHHUS;

- (¢yHIamMeHTalbHble (U3NYECKUE OMbBITHL, HX
POJIb B pa3BUTUU HAYKU;

- HA3HAYECHUE W MPUHIUIBI IEUCTBUS BaKHEUIIINX
buznUecKux MpudOpPOB.

Ymersn:

- OOBSICHUTH OCHOBHBIE HAOIIO/IaeMbIe TPUPOJI-
HbIE ¥ TEXHOTCHHBIE SABJICHUS U d()PEKTHI C MO3H-
il PyHIAMEHTANbHBIX (U3NYECKUX B3aHUMO-
JIEACTBHM, HMCTOJIKOBBIBATH CMBICT (PU3HUECKHUX
BEJIMYUH U TOHITHH;

- 3aIMCHIBATh ypaBHEHUS ISl (PU3HUECKUX BEIIH-
YUH U HAXOJUTh €ro pelieHue u padoTarh ¢ IpH-
O0opamMu U 00OpyAOBaHHUEM COBPEMEHHOW (pu3u-
4ecKoi 1abopaTopui.

- YMETh NPUMEHATH OCHOBHBIE METOIbI (PU3UKO-
MaTeMaTUYeCKOro aHaiu3a sl pelIeHus ecre-




CTBEHHOHAYYHBIX 33]1a4.
- HCIIONIb30BaTh METOJbI (PU3MYECKOTO MOMECIH-
POBaHHMS B HHKCHEPHOM MPAKTHKE.

Baagern:

- pa3IMYHBIMH METOAUKAMH (PU3MUYCCKHX HU3Me-
peHuit npu 00paboTKe IKCIIEPUMEHTAIBHBIX J1aH-
HBIX, B TOM YKCJIE€ C MPUMEHEHUEM KOMIIBIOTEp-
HOW TEXHHKH M HH()OPMALMOHHBIX TEXHOJOTHH
NP PEIICHUH 3a/1a4;

- HaBBIKaMH SKCIUTyaTallud OCHOBHBIX IPHUOOPOB
U 000pyZOBaHMS COBPEMEHHOH (pU3MUECKON Ja-
OopaTopuu.

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunnuna «Pu3uka» uzydaercs Ha 1, 2 kypee, 1, 2, 3, 4 cemectpe.

JucuumuimHa BXOAWT B cocTtaB Oioka 1 «Jluctumimael (MOIyNIN)» U OTHOCUTCS K 0a30-
BOM YacCTH.

JlJist OCBOEHUS TUCITUTUIMHBI HEOOXOIUMBI 3HAHUS, YMCHHUS, HABBIKH M / WII OIBIT TPaK-
TUYECKOW JeITeTbHOCTH, CHOPMHUPOBAHHBIC B MIPOLIECCE U3YUYCHHS TUCIUILINH / PAKTHK: «XH-
Mus», «MarteMaTHKa.

3HaHUA, YMEHHUS U HaBBIKU, C(OOPMHUPOBAHHBIC MPH U3YUYEHUU TUCHUILIUHBI «DU3UKaY,
OynyT BOCTpeOOBaHBI MPU W3YyYEHUU TMOCICAYIOMNUX TUCHUILIUH: «TeopeTnyueckas MeXxaHUKay,
«MexaHMKa KUAKOCTH U razay, «ComnpoTuBieHUEe MaTepuaioBy, «Temnorexuukay, «Oomas xu-
MHYECKast TEXHOJIOTHS.

Hucuunnuna «Pu3nka» B paMKax BOCIIUTATEIbHON pabOThl HampaBieHa Ha (OpMUPOBa-
HUE Yy OOyYarOIINXCsl aKTUBHOM TPaKIaHCKOW TO3UIIMHU, YBOKEHUS K TIpaBaM M CBOOOIaM Yello-
BEKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHHE YYBCTBA OTBETCTBEHHOCTU WUJIU YMEHUS
apryMEHTHPOBAaTh, CaMOCTOSITEJIBHO MBICIUTh, Pa3BUBAET TBOPUYECTBO, MPOQeCcCHOHATbHBIC
YMEHUSI WA TBOPYECKU PAa3BUTON JMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTHU
3a BBIMOJHEHNE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJJaHUM U T.JI.

4 O0beM AUCHMILIMHBI (MOLYJI51) B 3a4€THBIX SAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYecKHMX YaCOB, BbI/IeJIECHHbIX HA KOHTAKTHYI0 padoTy 00y4yalommxcsi ¢ npenojaBa-
TeseM (110 BHAaM y4eOHbIX 3aHAITHIT) M HA CAMOCTOATEJIbHYIO padoTy 00y4yaromuxcst

O6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHEI cocTaBisgeT 12 3.e., 432 akaz. yac.
Pacnipenenenne oobeMa QUCHUILTAHBI (MOJIYJIsI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B Tabiuie 2.

Tabnuua 2 — O6beM IUCHUILTUHBI (MOIYJIS) IO BUJAM YUEOHBIX 3aHSATHIM

O0BEM AUCHUIUINHEI Bcero akanemu-
YEeCKHUX YacOB

OO0mmast TpyA0€MKOCTh TUCIIUTLTHHBI 432

KoHTakTHasi ayiuTopHasi padoTa ody4yawmmxcs ¢ npenojaasarteiaem (mo | 36
BH/JIaM y4eOHbIX 3aHSATHIi), BCEro

B ToM uncie:




3aHATHA JEeKIHOHHOI0 TUMA (JIGKIMU W WHBbIC y4eOHbIC 3aHATHSA, NIPEIy-
CMaTpPUBAIOIIUE TPEUMYIIECTBEHHYIO Iepeaady y4eOHol nHpopMauu me-
JAarOTUYEeCKUMHU paOOTHUKAMM)

12

3aHATHS CEMUHAPCKOT0 THMNA (CEMUHAPHI, MPAKTUYCCKHUE 3aHSITHUS, MIPaK-
TUKYMBI, TaOOpaTopHbie paboThl, KOJUIOKBUYMbI U WHBIC aHAJIOTUYHBIC 3a-
HATHS)

24

CamocrosiTesibHAsi pad0oTa 00y4alOIIUXCsl U KOHTAKTHAasi padoTa, BKIIIO-
Yarolas TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYaIbHYIO PaboTy o0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM UHWCIE€ WHIAUBUAYAJIbHbIE KOHCYIJIbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIHLHON
cpele By3a

380

[TpomexyTouHas aTTectanus ooyqaromuxcs — 3adér (2), Dx3aMeH

16

5 Copepxxanue TMCUUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE 0 TeMaM (pa3jaesiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJINYeCTBA aKaJeMHYeCKUX YacOB U BH/I0B Y4eOHOI

padoThbI

Tabnuna 3 — CtpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYyIs)

HanmenoBanue pa3nenos, TEM U COAEP- Bunpsl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSTEIb-
KaHUe MaTepuania HYI0 paboTy 00y4JaroUIMXcsi U TPYA0EMKOCTh (B 4a-
cax)
KonraktHas pabota npenoaasarens ¢ 00y- | CPC
YaroMMMHUCS
Jlexuun | Cemunapckue | JlabopaTopHbie
(mpakTuyeckue 3aHATHUSA
3aHSTHS)
Paszpnen 1 @usnuyeckue 0CHOBbI MEXAHUKHU
KunemaTnka nocrynareibHOro u 2 2 2 61
BpalaTebHOro ABuskeHus. J{lunamu-
KA MOCTYNATeJbHOI0 IBHKeHHUsI. 3aKo0-
Hbl COXPaHEeHHS MMILYJILCA U JHEPTHH.
Mexanun4eckasi JHeprus. Padora. Me-
XaHMKA TBepAoro teja. Tarorenmue.
DJIeMeHTBI TEOPHH NO0JIsl. DJIEMEHTBhI
CrennaabHON TeOPUHM OTHOCUTEIBHO-
CTH.
Pa3nes 2 OcHOBBI MOJICKYJISIPHOM (PM3MKH M TEPMOANHAMHUKH

YpaBuenue MenpeneeBa-Kianeiipona. 2 2 2 30
OnbITHBIE 3aKOHBI H/1€AJbHBIX I'a30B.
CraTucTHYeCcKHe 3aKOHbI MOJICKYJISIP-
Hoil pusuku. [lepBoe u BTOpPOE HAYaIa
TepMOAMHAMMKH. PeajibHbIe rasnl.
KourposbHnas padora 1 - MexaHuka. 23




MouJiexkyasipaas pu3nKa U TepMOIU-
HAMMKA

Pa3nes 3 DuexkrpocraTuka.

IocTOIHHBIHA TOK

DJIeKTPOCTATUYECKOE MOJIe U ero Xa-
PaKTEePUCTHKH B BAKYyMe M BelllecTBe.
IIpoBOAHUKH U TMITEKTPUKH B JIEK-
TPUYECKOM MoJ1e. DJIeKTPOeMKOCTh
NMPOBOJHNKOB U KOHAeHCcATOPOB. Ilo-
CTOSTHHBIH JJIEKTPUYECKHUN TOK, 3aK0-
HbI MIOCTOSTHHOT'0 TOKA

1

1

45

Paznen 4 DiekTpoMarieTusm

MarnuTHoe noJjie 4 ero OCHOBHbIE Xa-
pakTepucTuku. UHAYKUMA MAarHUTHO-
ro mojsi. 3akon Ammnepa. [leiicteue
MArHUTHOTO MOJIA HA TOKM U 3apsi/bl.
Cuna Jlopenna. /[Bu:keHue 3apsijia B
JIEKTPUYECKOM M MATHUTHOM MOJISIX.
IAC unaykuuu. MarauTHoe noJjie B
BelecTBe. SIBjIeHNE 31eKTPOMATHUT-
HOW MHAYKIUM U CAMOMHAYKIHH.
IIpaBuio Jlenna. JHepruss MAarHUTHO-
ro moJjs

2

2

40

Pa3zgen 5 Kosedoanu

f1 1 BOJIHbBI

Cpo0OoaHbIe He3aTyXalolue H 3aTyXa-
Ole MeXaHH4YeCKue U 3JIeKTpoMar-
HHUTHBIE KoJle0aHus. BbIHY:KIeHHbIe
Kosebanus. CiokeHne KojaeOaHU.
BoJinbl, HX XapaKTePUCTHKH. YPaBHe-
HHE IUIOCKOH U ceprUYEeCKUX BOJIH.
YpasHenue Oeryiei BoJHbl. UHTEp-
(¢epennus BosiH. CTOSIYME BOJTHBI.
JHeprus BOJH

1

1

30

KonTtpoJubHas padora 2 - Jiexkrpocra-
THKA, IOCTOSTHHBIN TOK, 3JIeKTPOMAar-
HETU3M, K0JIe0aHUA M BOJIHBI

23

Pa3zgen 6 Ontuka. K

BaHTOBas

NPHUPOAA U3TyYEHUS

DJIeMEeHTHI M 3AKOHbI TeOMeTPHYeCKOil
ontuku. BosiHOBBIE CBOMCTBA cBeTa
(maTepdepennns, nudpakuus, Noas-
pu3auus, nucnepcusi). TermnoBoe usJiy-
yeHue. PorodpeKT, ypaBHeHHE
Jdiinmreiina nias ¢poroddpdexra. Id-
¢exT Komnrona

2

2

45




Pa3nes 7 JiieMeHTHI KBAHTOBOH (U3NKH aTOMOB, MOJICKYJI M TBEPAbIX TeJl

Teopusi aToma Boopoaa no bopy. 1 1 30
DJIeMeHThl KBAHTOBOM MEXaHMKH.
YpaBuenue lllpeqnnrepa. JiaeMeHTHI
¢pu3uku TBepaoro rena. [lonsitue 30H-
HOIl TEOPHUHU TBEPIABIX TeJl

Pa3znes 8 DiieMmeHTHI PU3MKN ATOMHOTO S1IPA M 3JIEMEHTAPHBIX YACTHI

DyieMeHTHI GU3UKH ATOMHOIO sijIpa. 1 1 30
JedexT Macchl M JHEPTHUS CBSI3H AAPA.
JJieMeHTapHbIe YACTHIbI, KJIaccugu-
Kalus 3JIeMEeHTAPHBIX YACTHIL

Kontpoabnas padora 3 - Ontuka, 22
KBAaHTOBAasl, aTOMHAs U siiepHasi pusu-

Ka

['pynnoBasi KOHCYJIbTAIUS JIsI OATO- 1

TOBKH K 3K3aMEHY

HUTOI'O no aucuuminHe 12 12 12 380

6 BaeaynuTopHas caMocTOsiITe/IbHASI PA00Ta 00y4aIOIMXCH MO JMCUHUILIHHE (MOAY-
JI10)

[Ipn nyaHUpOBaHUU CaAMOCTOSITENILHOM pabOThl CTYJIEHTY PEKOMEHAYETCSI pyKOBOJCTBO-
BaThCSI CIIEYIOLIUM paclpe/ie]IeHHeM YacoB Ha CAMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuia 4 — Pexomenyemoe pacnpeieJieHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KommnoHeHTBI caMoCTOSITEIbHON PadoThI KoanuyectBo yacos
N3y4yeHne TeOpeTUUECKUX Pa3AeIoOB IUCHUIIIHMHbI 131

[TonroroBka k ceMuHapy 90

BrImonmHeHWe 3a/1aHnii JOMAITHEeH KOHTPOJIBHON pabOThI 68

BeImonHeHNe oTdYeTa M MOATOTOBKA K 3amuTe j1a0.pao. 90

[ToaroToBka K sK3aMeHy 1

7 OueHoYHbIE CPeCTBA IJIfl NPOBEACHHUS TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOMI
arTecTalMU O0YYAKOIMXCH 10 AUCHUIIMHE (MOLYJII0)

@DOHJ| OLIEHOYHBIX CPENICTB Ul NMPOBEIEHUS TEKYIIEro KOHTPOJS yCIIeBaeMOCTH U MPO-
MEXXYTOUHOM aTrTecTanuy npeacrasieH B [Ipunoxenun 1.

ITonmHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUH WM WHBIX MaTepUallOB, HEOOXOIUMBIX IS
OLICHUBAHMS PE3Yy/IbTAaTOB O0YYEHUS O JUCIUILIMHE (MOIYIIO), MPAKTUKE XPAHUTCS Ha Kade-
pe-pa3paboTurke B OyMa>KHOM U JICKTPOHHOM BH/JIE.
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8 YueOHo-MeTOoaMYecKOe U HHPOPMALTMOHHOE o0ecTedeHne TUCHUIIIMHBI (MOTYJIA)

8.1 OcHoBHas nUTEpaTypa

1. Bucman, I'. A. Kypc o6mieit pusuku : B 3 1./ I'. A. 3ucman, O. M. Toxec. — M. : ®us-
marrus, 1972. — 3 1.

2. CaBenbes, U. B. Kypc o6meli ¢pusuku : B 4 T : yue6. mocobue jist By30B / M. B. Case-
nweB; noj pen. B. U. CasenbeBa. — M. : KnoPyc, 2009. — 4 1.

3. Tpodumosa T.N. Kypc usuku: Yued. [Tocooue mis Byzos/ T.HU. Tpodumosa. -8-¢
u3.,crep. — M: Beicu. Llk., 2004. -544 c.: ni.

4. Tpodumona, T. . Kypc ¢pusuku ¢ npumepamMu pemieHus 3a1ad : B 2 T. | yYeOHUK I
By30B / T. . Tpopumosa, A. B. dupcos. — M. : KnoPyc, 2015; 2010. —378c. — 2 T.

5. Yeptos, A.I'. 3agaunuk no ¢usuke : yued. mocodue s BTy30B / A. I'. Ueprtos, A. A.
Bopo6reB. — M. : ®usmarnut, 2008; 2006; 2005. — 640 c.

6. demunuenko, B. U. ®uzuka : yueOnuk / B.W. lemuguenko, U.B. Jlemuauenko. — 6-¢
u3., nepepad. u gom. — MockBa : UHOPA-M, 2021. — 581 c. + [omn. maTepuainsl [DIeKTPOH-
HBI pecypc]. — (Bricuiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010079-1. - Tekcr :
anektpoHHbldi. - URL: https://znanium.com/catalog/product/1541963 (mata oOpameHus:
15.11.2021). — Pexxum gocTyma: 1o moImicKe.

7. I'punkpyr, M. C. JIaGopaTopHblil TpakTUKyM 10 ¢u3MKe : yuel. mocodue s By30B /
M. C. I'punkpyr, A. A. Baxymiok. — CII6. : Jlans, 2012. — 480 c.

8.2 JlomoysHUTENbHAS TUTEpaTypa

1. CuByxuHn, JI. B. OOmwmii kypc ¢usuku : B 4 1. : yue6. nocodue ans By3os. / JI. B. Cu-
BYXUH. — 2 — € u3/1., ucnp. — M. : Hayka, 1979. - 519 c.

2. lernad, A.A. Kypc ¢usuku : yue0. nocodue aist BTy30B / A. A. [letnag, b. M. SBop-
ckuit. — M. : Akagemus, 2007; 2005; 2003. — 720 c.

3. Mexanuka : yue6. mocobue juist By30B / B. T. baruenkos, B. A. Bonocyxun, C. 1. EB-
TymeHko u jip. — M. : PUOP: UHOPA — M, 2011. - 509 c.

4. Hukepos, B. A. ®u3uka 1 By30B: MEXaHHKa U MOJIEKYJIsipHas (u3uka : yueOHuk / B.
A. Huxepos. - Mocksa : U3narenbcko-Toprosast kopnopanus «JlamkoB u K°», 2019. - 136 c. -
ISBN 978-5-394-00691-3. - Texkcr: AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1093242 (nata obpamenus: 15.11.2021). — Pexxum pocry-
na: 1o MojIuckKe.

5. Kanamnukos, C. I'. DnextpudectBo: yuebd. mocobue mist By30B / C. I'. Kanamuaukos. —
5 — e u3n., uchp. u gomn. — M. : Hayka, 1985. — 576 c.

6. benmonen, B. 1. Dnektpoannamuka: y4e0. mocobue s By3oB / B. W. benogen. —
Munck; M.: Hosoe 3nanune; MH®PA-M, 2012. — 204 c.

7. Cena, JI. A. Eqununbl (pU3MYecKUX BETUYMH U UX Pa3MEPHOCTH : Y4eOHO - CIIpaBOY-
Hoe pykoBojicTBO / JI. A. Cena. — M. : Hayka, 1988. — 432c.8. Ueptos, A. I'. Eqununsr puznde-
CKUX BEIMYHUH: yueb. mocobue st By30B / A. I'. UepToB. — M.: Beicmas mkona, 1977. — 287c.

8.3 Meronuyeckue yka3zaHUs AJsl CTYACHTOB IO OCBOCHUIO TUCITUTUIUHBI

1. M.C. I'punkpyr, E.1. Turopenko, F0.M. TkaueBa. JIJabopaTtopHblii IpakTUKyM 1o ¢u-
3uke. Yueb. mocodue. - Komcomonbsck-Ha-Amype: TOYBIIO «KHAT'TY», 2011. 146 c.

2. A.A. Bakymiok, H.A. Hosropoaos, FO.l. TkaueBa. KonTponbHO-pacueTHBIE MaTepra-
ael mo ¢Qusuke (OcHoBHBIe (Qu3ndeckue Gopmynbl. KoHTpoibHBIE pPabOTHI, pacyeTHO-
rpadgudeckue 3adaHus U TecThl). Yued. mocodbue. — Komcomonbck-Ha-Amype: ®T'BOY BO
«KaAT'Y», 2018. -100 c.

3. IleperoenoBa, M. A. Metoauueckue ykazaHusi 1 KOHTPOJIbHBIC 3aJaHusl JJIS CTYJICH-
TOB — 3a0YHHUKOB MHX. — T€XH. cnell. By30B — Komcomonbck — Ha — Amype : @I'BOY BIIO
«KaHAI'TY», 2012. — 58 c.
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8.4 CoBpemenHble npodeccuoHanbHble 0a3bl JAHHBIX U MH(OPMAIIMOHHBIE CIIPABOYHBIC
CUCTEMBbI, UCTIOJIb3yEeMbIE MPU OCYIIECTBIECHUU 00pa30BaTEILHOrO MPoliecca Mo AUCIUILTUHE

1. DOnexrponno-6ubanoreunas cucreMma ZNANIUM.COM. [orosop EIT 44 Ne 003/10
36¢ UK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2. DnexTpoHHO-O0ubmoTeunas cucrema [IPRbooks. Jlnnensnonnsiit norosop Ne EI144 Ne
001/9 na mpemocraBiieHHE JOCTyIa K JJIEKTPOHHO-OMOMMoTeyHou cucteme [PRbooks HMK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3. Dnekrponno-omomoteunas cuctema eLIBRARY.RU. [loroBop Ne EIT 44 Ne 004/13
Ha OKa3aHue yCIyr JocTyma K 3JIEKTPOHHBIM W3JaHUSAM HK3
191272700076927030100100150016311000 ot 15 anpens 2019 r.

8.5 Ilepeuenp pecypcoB mH(MDOpPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «MHTepHeT»,
HEOOXOIUMBIX JJI1 OCBOEHUS AUCLUILUIMHBI (MOIYJIs)

1. EcrecTBeHHO-Hay4HBIN 00pa3oBaTenbHbIA mopTan (enepansHoro mnopraia «Poccuii-
CKoe oOpa3zoBaHHe» [DIEKTPOHHBIN pecypc]. — Pexum moctyna: http://en.edu.ru, cBOOO HBINA. —
3ary. ¢ 3KkpaHa.

2. Hayunas snextponnas o6ubimortexa «Kubepnennnka» [DaeKTpoHHBIH pecypc]. — Pe-
xuM focryna: http://cyberleninka.ru, cBo6oaHbIi. — 3ari. ¢ sKpaHa.

3. @usuka ans Bcex [DneKkTpoHHBIH pecypc]. — Pexxum noctyma: https://questions-
physics.ru, cBoOomHbI. — 3arn. ¢ skpana.Bugeonekunn ®usrexa: nexropuir MOTU [Dnek-
TpoHHBIH pecypc]. — Pexum goctyma: https://open-education.net/academic/university/

videolektsii-fizteha-lektorij-mfti/, cBoGoaHbIiA. — 3ari. ¢ sKpaHa.

8.6 JluneH3noHHOE MPOrpaMMHOE 00ECTICUeHHE, UCIIOJIB3YEMOE P OCYIIECTBICHUHU 00-
pa3oBaTeNbHOTO MpoIlecca Mo TUCITUTUINHE

Tabnuna 5 — [lepeueHpb UCHOIB3yEMOro MPOrpaMMHOI0 00ecrieueHus

Haumenosanue [10 PexkBu3UTHI / yCI0BUS UCTIOIB30BAHUS

Microsoft Imagine JIuuensuonHsli gorosop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYECKHUE YCIOBUA

Opranuzanus 00pa3oBaTeIbHOIO MPOLEcCca perJaMeHTupyeTcss y4eOHbIM IJIAHOM M pac-
NUcCaHUeM y4eOHbIX 3aHATUU. SI3bIk 00ydeHus (mpenonaBaHus) - pycckuil. g Bcex BHAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBaHuu cBOEW WHAMBHAYabHON 00pa3oBaTeNbHON TpaeKTopuH oOyuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIOMET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJaroie-
rocsi OT HEOOXOIUMOCTH UX MMOBTOPHOTO OCBOEHHUSI.

9.1 O0pa3oBaresibHbIE TEXHOJIOTHU

VY4eOHbIif mporiecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCS Ha MCIOJIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBAIIMOHHBIX U WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
Hble 00pa3oBaTeNibHbIe TEXHOJIOTUHU MPEJCTABICHBI JEKUUIMUA U CEMUHAPCKUMHU (ITPAKTHUYECKH-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTElIbHBIC TEXHOJIOTHN HUCIIONB3YIOTCS B BUJE IIUPO-
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KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeaeHus 3anatuii. Mudopmarmonusie
00pa3oBaTe/IbHbIE TEXHOJOIMH PEAIU3YIOTCS IYTEM AaKTUBU3ALUU CAMOCTOSTEIbHOM palOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3anaTHd JeKIMOHHOI0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexium gekTop 00s13aH MpeaynpenTh CTYJCHTOB, IPUMEHUTEIHHO K KaKOMY
6a3oBoMy yueOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN Kypc MOJDKEH JaBaTh HaMOONbIIMI 00beM MH(OpMAaLUM U 00eCreynBaTh
Oouiee TIIyOOKOE MMOHMMAaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEeMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOATEIIFHOE U3YUEHHE MaTepuara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS NPEJCTABIAIOT COOON JeTaau3altIo JEKIIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (hopMOIi TIPOBEJICHHSI CEMHHAPOB SBJsETCs 00CYyXk/IeHHe Haubosiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEPOB M CUTyalud B
ayJUTOPHBIX YCIOBHSX. B 00s13aHHOCTH npenojaBaresst BXOJAT: OKa3aHME METOJUYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOMIPOCHI, IIPEUIaracMble IPernoIaBaTeeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJ[aHU;

- aCCUCTUPOBAHUE MPENOJIABATENI0 B IPOBEACHUH 3aHATHH.

OTBeT 1oJKeH ObITh apTYMEHTUPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKH HA UCTOYHHKH.

Jloknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHBb BIAJCHUS TEOPETHYECKUM
MaTepUajoM, a TaAKK€ KOPPEKTHOCTb U CTPOIOCTh PacCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIOJIHEHHBIX HA CEMUHApPCKOM 3aHSTHUU, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXcs M0 AUCHUIIHHE (MOAYJII0)

CamocrodarenbHas paboTa CTYIEHTOB — 3TO HPOIECC aKTUBHOTO, IIE€JIEHAINPABICHHOIO
pUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAHUN, yMEHUN 0€3 HEeMOCPEACTBEHHOI0 y4yacTHs Mperoja-
BaTeNsl, XapaKTePU3YIOIIUICS MpeAMETHOW HampaBICHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTeMaTn3alus 1 3aKpeIUICHHE TOJIYYEHHBIX TEOPETHUECKUX 3HAHUN U MPAKTUYECKUX
YMEHUU CTYJIEHTOB;

- yrayOsieHHne U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (popMupoBaHME YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIEHUATIBHYIO JTUTEPATYPY;

- pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYACHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHUS, TBOPYECKONW MHUIIUATHUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aluiy;
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- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYILECTBIATHCS MHIMBUAYAIbHO WIN TPYNIIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHonorus opraHu3aniy caMOCTOSTENbHONW pabOThl CTYICHTOB BKJIIOUAET UCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAyIUTOPHOH €aMOCTOATENbHON pabOThl CTYJEHTOB MOXET
NPOXOJUTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (opme.

CTyneHTbl JOJDKHBI HNOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpEIICHUS U PA3BUTUS TCOPETUUYECKUX 3HAHMM, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIIPEIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToauuecKkue YKazaHusd IJisd Oﬁy‘lalOHIHXCH M0 OCBOCHHIO TUCHHUIIIMHDbI

[Ipu u3yueHun AUCUMILTUHBI 00YJAIOIIKUMCS 11eJIECO00PA3HO BHIMOIHSATE CIEAYIOIINE pe-
KOMCHOalMu:

1. U3ydenue yueOHON AUCUUILINHBI JOKHO BECTUCH CUCTEMATHUECKU.

2. Ilocne n3yyeHust KaKOro-JIMOo pasjerna 1o y4eOHHKY MM KOHCHEKTHBIM MaTephaiaM
PEKOMEHJIyeTCs IO aMSTH BOCIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEICICHUS, TOHITUS pa3ie-
na.

3. Ocoboe BHUMaHUE ClIeyeT YACIUTb BHIIIOJHEHNUIO OTUETOB 10 MPAKTUYECKUM 3aHITH-
AM 1 UHANBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAMOCTOATCIIbHYTO pa60Ty.

4. Bcs TemaTuka BOMPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKIUAX Mperno-
naBatesieM. MM e aroTcs UCTOYHMKU (B MEPBYIO OY€pElb BHOBb U3JaHHbIE B IEPUOJUUECKON
HaY4HOI1 TuTeparype) Ui 6osee AeTalbHOrO MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKLINH.

[Ipu camocTosaTensHOM TPOpPabOTKE Kypca 00ydaromuecs T0KHBIL:

- IPOCMATPHUBaTh OCHOBHBIE ONPEeNeHHs U (PaKThI;

- IOBTOPUTH SaKOHCHCKTHpOBaHHBII\/JI Ha JICKOMOHHOM 3aHATHU MaTCpual U AOIOJIHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

- U3YyYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TE3UCHI, aHHOTAIIUN U KOHCIICKThI
Han0oJiee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIbHO BBIIIOJIHATD 3aJlaHUA, aHAJIOTHYHBIC ITPEAJIara€MbIM Ha 3aHATUAX

- HCTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl (OHAA OLIEHOUHBIX CPEJCTB.

9.6 lonoiHuTEIBbHBIE METOAMYECKHE YKA3AHUSA

9.6.1 MeToanueckue yKazaHusl pU padoTe HaJl KOHCIIEKTOM JIEKIIUH

B xo0/1e neKIMOHHBIX 3aHATUH HEO0OXOIUMO BECTH KOHCIIEKTUPOBAHUE yU4EOHOTO MaTepHa-
na. OOpamare BHUMaHWE Ha (POPMYIUPOBKH 3aKOHOB, PACKPBHIBAIOIINE COJEPKAHHUE TEX WIIN
WHBIX (U3UYECKUX SBJICHUH U MPOIECCOB. JKenarenbHO OCTaBUTh B pa0OYMX KOHCTIEKTaX MOJs,
Ha KOTOPBIX MOKHO JIEJIaTh MIOMETKH M3 PEKOMEHOBAHHOMN JIMTEPATYPHI, JOTOTHSIOIMINE MaTe-
pHal MPOCTYIIAaHHON JIEKITUH, a TAK)KE MOAUYEPKUBAIONINE 0COOYIO0 BaXKHOCTD TE€X HIIM UHBIX TEO-
PETUYECKUX TOJIOKEHUH.

[Ipu paboTe Hax KOHCIEKTOM JEKIUKA HEOOXOAMMO MPOYUTATh HM3JIO0KEHHBIA MaTepuai
MpernoiaBaTesieM, a Tak)Ke MPOYECTh COOTBETCTBYIONIHME Pa3/ielbl PEKOMEHI0BAHHOTO MPeroa-
BaTeleM yueOHUKa, ISl ITOr0 MOKHO HCIIOIb30BaTh Menmoouueckue ykazanus 2, 3 (n. 8.1).

B nporecce u3yueHuss KOHCIEKTa U JOMOJIHUTEIBHON JIUTEpaTyphl 0OpaTUTE BHUMAHUS Ha
oTpesieNieHUs] OCHOBHBIX (PH3UYECKUX BEIUYHH M MX pa3MepHocTeil. [IoBTOpUTh OCHOBHBIC SIB-
JICHUS ¥ 3aKOHBI, KOTOPBIE OMUCKHIBAIOT ATH sBJeHUs. Eciau kakue mubo 3aKkoHOMEpHOCTH U (op-
MYJIBI, CBSI3BIBAIONINE (DU3MUECKHUE BEIMYMHBI HMEIOT BBIBOJ], TO HEOOXOAMMO U3YYUTh ATOT BHI-
BOJI 110 KOHCIEKTY WUJIU 10 Y4eOHUKY. PexomMeHnyeTcs Takke B KOHIIE U3y4yeHHUs] KOHCIIEKTa IIpo-
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BEpHUTH ce0sl Ha 3HAHWE W TIOHMMAaHUE OCHOBHBIX (PM3WYECKUX BEIUYUH, POPMYI U 3aKOHOB 10
M3y4yaeMou Teme.

9.6.2 MeToanyeckue yKa3aHusi M0 CaMOCTOSITEJIbHOW PadoTe HAJ M3y4aeMbIM MaTe-
PHAJIOM M NIPU MOATOTOBKE K NPAKTUYECKUM 3aHATHAM

[Ipu MOATrOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOAMMO M3YUUTh TEOPETUUYECKUN MaTe-
pHall, COOTBETCTBYIOIIUNA MPAKTUYECKOMY 3aHATHUIO, 110 KOHCIEKTY WU YYEOHHKY PEKOMEH/10-
BaHHOTO IIPEI0/IaBaTENIEM.

Oco0oe BHHUMaHHE CIEAYET YICIUTh OCHOBHBIM (PU3UYECKUM SIBICHUSM M 3aKOHAM, OIH-
CBIBAIOIIUM JTH siBJICHUS. Heo0Xo1umMo mpoBepuTh onpeaencHuss GU3NISCKUX BETUYHH BXOJIS-
HIMX B 9T 3aKOHBI, a TaKKe WX pasMmepHocTu. Cienyer Takke MOBTOPUTH (POPMYJIbl OMHUCHIBA-
IOIIHME U3yYyeHHEe (PU3NUYECKUX BEIMYUH B 3aBUCUMOCTH OT MEHSIOIUXCs napamerpoB. [lone3no
TakKe MO 33JaYHUKY MMPOCMOTPETh MPUMEPHl TUIOBBIX pelIeHuil (U3nUecKux 3a7ad, OTHOCS-
IIUXCS K JaHHOU TeMe. JJist 3TOro Mo>XKHO UCTIOJIb30BaTh Memoouueckue ykazanus 4, 5 (n. 8.1).

9.6.3 MeToauveckne yKa3aHHs 10 BbINOJHEHUIO JIa00PAaTOPHOIl padoThI

Jist BeIONTHEHMST Ta00paTOPHOI pabOTHl HEOOXOIMMO HCIIONB30BaTh MEemoOudecKue yKa-
3anusa 1 (n. 8.3) U3y4uTh U NPUMEHUTH CIEIYIOLIUE PEKOMEHOAUUU, TAK KAK ONIMCAHUE K KaxX-
noi 1abopaTtopHoOil paboTe BKIIOYAET B cedsl cieayrolue naparpadsi:

1. Lenb pabotsl. [Ipubopsl u MpUHAIIEKHOCTH.

2. Beenenue.

3. ®u3nyeckue OCHOBBI IKCIIEPUMEHTA.

4. Tlopsiiok BBIIOTHEHUS paOOTHI.

5. Bonpocs! 115 nonycka.

6. IIpoTokon n3mMepeHu.

7. TecT Ai1d 3alIATHL.

B nepeom naparpade nocraBieHa uenv n1adopamoproii padomel N TIepeUUCICHbl PU-
HA/JICKHOCTH, HEOOXOAUMBIE TSI BHITTOJIHEHUS JTa00paTOPHOU paboTHI.

B 66edenuu vznoxeHsl mzydaeMmble 3aKOHBI, ONpeE/ENeHbl (U3MUECKUE BEIMYMHBI U HX
B3aUMHAasl 3aBUCUMOCTb.

OOyyaroniemycsi He0OOXOJIMMO BHUMATENbHO H3Yy4uTh «Duzuueckue 0CHOBbl IKCnepu-
Menmay, Te oNKcaHa YKCIIEPUMEHTANIbHAs YCTAaHOBKA U MPUBEJIEHA CXE€Ma. 3€Ch e pelIaeTcs
¢duznueckas 3aada AJis ONPEesIeHNs HCKOMOW BETUYHMHBI.

[Tocne u3ydeHus nopsaoka 6vinoaHeHus PabOThl CTYIEHT JOJDKEH MPEICTaBIATh JKC-
NEPUMEHT B LIEJIOM, 3HaTh, KaK U B KaKOM MOCJIEI0BAaTEIbHOCTH U3MEPSIOTCS (pU3MUECKHE Be-
JTUYHHBIL.

s nomycka k pabote HEOOX0IMMO OTBETUTH Ha «Bonpocel 014 donycka.

[Ipu mpoBeeHUHN HKCIIEPUMEHTA JaHHBIE BCEX U3MEPEHHUM HYKHO BHECTU B «IIpomokon
uzmepeHuil» B COOTBETCTBUHM C €ro (opmMoil U mopsiikoM paboTsl. B mporokone m3mepeHuit
MIPOBOISITCS TAKXKE BCE HEOOXOAMMBIE PaCUETHI.

Jlns moctpoenust rpaguKoB B MPOTOKOJIAX UMEETCS MUJUIUMETPOBAs CETKa.

[Tocne TorO, KaK BBIMOIHEHO 33/I1aHKe K Ja00paTOpHOI paboTe, HYKHO CAENaTh BHIBOIBI U3
MPOJIEJIAaHHOTO 3KCTIepUMEHTA. BBIBOIBI BKIIIOYAIOT B CEO0sI:

- aHaJIM3 MOJYYEHHOM 3aBUCUMOCTH BEJIMYUH U COOTBETCTBHUE €€ HCCIIEYEMOMY 3aKOHY;

- CpaBHEHHWE JKCIEPUMEHTAIHHOTO 3HAYCHUS (PU3UYECKON BEIMYMHBI C TEOPETHUYECCKUM
3HAYECHHEM;

- aHaJIU3 YCJIOBHMM SKCHEPHUMEHTa U BO3MOXKHOCTEH WX M3MEHEHHUS C IIeJIbI0 YBEITUUYECHUS
TOYHOCTH U3MEPEHUH U BHIYUCICHUS UCKOMOU (PU3MUECKOI BEINYNHBI.

Onucanne mabopaTOpHON PabOTHI 3aKAHUMBACTCS Miecmom 01 3auwjumel. [IpaBuabHbBIC
OTBETHI Ha BOMPOCHI TECTA CBUCTEILCTBYIOT 00 YCBOCHUH TEOPETHUECKOTO MaTepuayia JaHHON
1abopaTopHOi pabOThl U YCIIEUTHOM €€ BBIMOJIHEHHUH, YTO SIBJISETCS 3aJI0TOM MOJy4eHUs 3a4era
10 3TOM paboTe.
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9.6.4 MeToauyecKue yKa3aHUs M0 BbINOJIHEHHI0 KOHTPOJIbHON PadoThl

K BeImosHenno koHTposbHOM padoTsl (KP) mo kaxkmomy pazaeny Gu3uku CTyaeHT, 00y-
YaIOIIHUICA 1O Kypcy 001mel (U3MKH, IPUCTYNAET TOJIBKO MOCIe U3yYeHUs TEOPETHYECKOTO Ma-
Tepuasa, U3JI0)KEHHOTO MPENoJaBaTesieM WM U3yYEHHOT0 CaMOCTOSITEIbHO COOTBETCTBYIOILIETO
JTAHHOMY pasJieny (QU3HKH.

[Tpu Boinonuenuu KP cTyaeHTy HE0OXOAMMO PYKOBOACTBOBATHCS CIIEIYIOIIHUM:

1. KP BbImONHSIETCSl YepHUIAMH B OOBIYHOM IIKOJILHOHM TETpaau, Ha OOJI0KKE KOTOPOM
MIPUBOAATCS CBEACHHS MO HOpMaTuBHOMY aAokymeHTy PJI ®I'BOY BIIO «KHAIT'Y» 013-2016.
«TekcToBbIe cTyneH4Yeckue padotel. [IpaBuna odopmiaeHU.

2. Ycnosus 3ama4d B KP nepenuchiBatoTCs MOTHOCTBIO 0€3 cokpatieHuid. [ 3amMeuanuii
IpenojaBaresis Ha CTpaHULax TETPagu OCTaBIISIFOTCS MOJISL.

3. Ilpu Bemosnennn KP HeoOXoauMo 3amucaTh KpaTKoe yclIoBUE 3a1avyu. B pemieHun
TpeOyeTcst MPUBECTH OCHOBHBIE 3aKOHBI U (POPMYJIbI, HA OCHOBAHHH KOTOPBIX MPOU3BEICHO pe-
nieHue (¢ noscHeHusMu). [Ipy HanMUKMK BEKTOPHBIX BETMYMH U KOOPIUHAT BBHIMOIHSAETCS PUCY-
HOK, COJICp aIIiil 3TH BEJIMYMUHBI. B KOHIIE peleHus 3aJaun MpOBEPSIETCS Pa3MEepHOCTh MCKO-
MO (pU3UUEeCKON BEIHUMHBI U 3aMKCHIBACTCS OTBET.

4. B xonue KP yka3piBaercs, KakuM y4eOHUKOM WM Yy4€OHBIM [TIOCOOMEM CTYJEHT MOJb-
30BaJICsl MPU BBIMOJTHEHUU PabOTHI (Ha3BaHUE yueOHUKa, aBTOP, TOJ U3/IaHus).

5. Homepa 3anau, KOTOpbIE CTYAEHT JOJKEH BKIHOUUTH B cBoro KP ompexnenstorcsa mno
YKa3aHHBIM Ta0JIMIlaM BapHaHTOB B METOAMYECKOM MOCOOWMU BBIIaBAEMOM IPENOIaBATEIIEM.
s Beimmonuenus KP HeoOXxoauMo KUCIIONb30BaTh Memooudeckue ykazanus 2, 3 (n. 8.3).

6. KP cTyneHT nomKeH BICTaBUTh B JIMUHBIN KaOWHET /ISl IPOBEPKU MPEIo1aBaTeIeM.

7. llpu 3amure KP cTyneHT nomkeH ObITh TOTOB JaTh MOSICHEHUS 110 CYLIECTBY PEIICHUS
BBIJIaHHBIX 33]1a4.

10 Onmncanne MaTepHaJbHO-TEXHHYECKOI0 odecriedyeHHs1, He00X0MMOro0 1JIsl 0CY-
IIEeCTBJICHHA 00pPa30BaTEJBLHOIO NPOLEcCa M0 AUCHHUIIMHE (MOLYJTI0)

10.1 YueOHo-1a00paTopHOE 000pyAOBaHHUE

Tab6nuia 6 — [lepeuens 006opynoBanus Ja00paTOPUN

Aynutopus | HaumenoBanue ayauropuu (1abopatopun) Hcnonszyemoe o6opy-
JIOBaHUE
408/1 JlaGoparopus MEXaHUKU U TEPMOJUHAMUKY, dJIeKTpU- | JlabopaTopHbIE CTEH b

4yeCTBa U MarHctTusma

409/1 JIaGopatopusi ONITUKU U (PU3UKH TBEPJOTO Tela JlaGopaTopHbIe CTEHIbI
416/1 Kommprorepnsrii knace (Meana) ITepcoHasibHBIE KOMITH-
IOTEPBI

[Tpu peanuzanuu mucuumuinabl «Du3nka Ha 6a3ze MPOoGUILHON OpraHU3aIiu UCTIONb3Y-
€TCsl MaTepHallbHO-TEXHUYECKOe o0ecrieueHre, nepedrcieHHoe B Tadbnuie 6.1.

Tabmuia 6.1 — MaTeprabHO-TEXHHYECKOE 00ECTICUCHHE TUCITUIUTMHBI

CranmapTHOE WK crienuanu3upoBanHoe | Ha3zHaueHune oOopymoBaHus
o0opyoBaHue, 00eCTIeunBaOIIEe BhI-
MOJIHEHUE 3aTaHUNI

JlaGopaTopHbIe CTEH IBI Beimonnenue nabopaTopHbIX paboT




15

IIepcoHa/IbHBIE KOMITBIOTEPHI Beinonnenne BUPTyallbHBIX TaOOpaTOPHBIX PadoT,
BBIIIOJIHEHUE IIPOBEPOUYHBIX U KOHTPOJIBHBIX TECTO-
BbIX 3aJlaHUl, paboTa C JUCTAaHLIMOHHBIM KYpPCOM.

10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yYeHUSA

[Tpu mpoBeneHnn 3aHATUH UcTONb3yeTcs ayautopust 416-1, obopynoBaHHasi TPOEKTOPOM CTa-
MOHAPHBIM JJIs1 0OTOOpakeHus npe3eHTauuii. Kpome Toro, npu npoBeieHUH JeKIUI U MPaKTH-
YECKUX 3aHATHI HEO0OXOIUM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epoM H MPOrpaMMHBIM
oOecrieueHreM JUIsl AEMOHCTpAlMK npe3eHTanuil. g peanusanuy AUCUUILIUHBI TOATOTOBIEHBI
CIIEIYIOIINE IPE3CHTALUN:

1. UccnenoBanue paboOThI TEIIOBOM MammuHbl CTHPIIUHTA.

2. V3y4yeHue 351eKTpOMarHuTHOTO MOJISL.

3. HabnroneHue BOTHOBBIX SIBICHUN (Ha MpUMepe MPSIMOIMHEHMHOTrO PaclpoOCTPaHEHUs BOJH

CBY-nuamnasoHa.

4. UccnenoBanue paboTel uHTEpPepomeTpa MaiikenbcoHa

5. Onpenenenne nocTosiHHOM BuHa.

6. Koncrantsl mukpomupa (mocrosiunas [lnanka).

11 Hurnle cBenenus

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YyYaloIIMMUCS ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOYET OBITh OPraHM30BaHO KaK COBMECTHO C JAPYIrMMM OOy4yarolIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IS TOJIy4YeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMUTCS C TICUXOJIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTSAMH 00YYarOIMIMXCsl MHBAIUIOB U JIMI[ C OFPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/10pPO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu MHBaINAOB (pu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISETCS JONOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHNS ThIOTOPAMH, IICHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBMM ¢ MeTOIMYECKMMHU peKoMeHAauusaMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce NpearnoyiaraeTcsi MCIojib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(ieKCUBHBIE METO/AbI 00YUYEHHUSI, TEXHOJIOTUU COIIMOKYIbTYPHON peaduInTallK C IeNIbI0 OKa3a-
HUS IOMOIIY B YCTAaHOBJICHUU IOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C APYTUMU CTY/IEH-
TaMH, CO3aHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckon rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM IPENOCTaBICHHUs MaTepuala B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJb30BAHHWEM CHELUHMAJIbHBIX TEXHHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiimHbl aunamu ¢ OB3 ocyiiecTBisieTcsl ¢ MCHOJIb30BAHUEM CPEICTB
00y4yeHHsI OOIIETro M CIEUUAIbHOTO Ha3HaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus1). MarepualbHO-TEXHUYECKOE OOecleueHne MpeaycMaTpuBaeT NMPUCIOCOOIEeHUE ayUTo-
puii k Hyxz1am imn ¢ OB3.

dopma npoBeEeHUS aTTeCTAllUyU JAJs CTYIEHTOB-UHBAJIUIOB YCTAHABIUBACTCA C yUETOM
WH/IMBUYAJIbHBIX NCUX0pHU3ndecKux ocobennocrei. s crynenroB ¢ OB3 npexycmarpuBaeT-
cs1 1ocTymnHas (popMa MpeloCTaBICHUs 3aJaHNH OLIECHOYHBIX CPEACTB, @ UMEHHO:

- B TIEYaTHOH WM DJICKTPOHHOM ¢opme (g IUI C HAPYMEHUSIMH OIMOPHO-
JIBUTATEILHOTO ammapara);
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- B Ie4aTHOM (popMe WM 3IIEKTPOHHOM (pOopMe ¢ yBETHUYEHHBIM MIPUPTOM B KOHTPACTHO-
CTBIO (JUTS JIMI] ¢ HAPYIICHUSIMHU CIIyXa, PEUH, 3peHNs);

- METOJIOM YTEHHSI aCCHCTEHTOM 33IaHUs BCIIYX (VIS JIUII C HAPYIICHUSMH 3PEHHUS).

CtyneHTaM ¢ MHBAIMAHOCTBIO YBEIMYMBAETCS BPEMS Ha MOATOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opma mpeaocTas-
JICHUS] OTBETOB Ha 33J]aHUs, & IMEHHO:

- MMCbMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (ISl JIUL C HAPYIICHU -
MU CIIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BapUAHTOB C UCIOJIH30BAHUEM YCIYT acCUCTEHTA (ISt
JIMII C HApYHIEHUSIMU OIIOPHO-BUTaTEIBHOTO aapaTa);

- YCTHO (7151 JTUI] C HAPYIICHUSIMU 3PEHHS, OTTIOPHO-ABUTaTEIBLHOTO amapara).

[Tpu HeoOXoaMMOCTH 111 00YYAIOIIMXCS C HHBAIWAHOCTBIO MIPOLIEAYPa OLICHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Duzuka»

Hanpanenune noaroToBku

15.03.02 TexHosoruyeckue MalidHbl U 000-
pyaoBaHHe

Hanpasnennocts (npoduib) oOpa3oBaTenbHON
pOrPaMMBI

O6opynoBanue HedTerazomnepepadbOTKH

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY)

2021

®opma 00yueHust

3aounas popma

TexHomorust 00yueHus

TpanuuunonHas

Kype Cemectp

TpynoemMKocCTs, 3.e.

1,2 1,2,3,4

12

Bun npomexyTouHOM arTecTauuu

OOGecneunBaroliee noapas3aeicHne

3auér (2), Dx3ameH

Kadenpa «Obmas pusnka»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTATAMH 00Pa30BaTeJbHON NPOrpaMMbl

Tabmuna 1 — KoMnereHInm u miaHupyeMble pe3ysabTaTbl 00y4eHHs MO0 AUCIUILTHHE

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHII N

[Inanupyemblie pe3ynbTaTbl 00Y4eHHS 1O TUCLIH-
ILJIMHE

O6menpodeccrnoHanbHbIE

OIIK-1 crtocoOHOCTHIO K TPUOOPETEHUIO C
0O0JIBIION CTETIEHBIO CAMOCTOSATEIBHOCTH
HOBBIX 3HAHUI C UCIIOJIb30BAHUEM COBpE-
MEHHBIX 00pa30BaTeIbHbIX U HH(OPMALIU-
OHHBIX TEXHOJIOTHI

3HaTh:

- (pusnueckue SIBICHUS U OCHOBHBIC 3aKOHBI (hH-
3UKH, MPUMEHEHHE 3aKOHOB COXPAHEHHUS B BaXK-
HEHIINX NPaKTUYECKUX MPHIIOKCHHSIX;

- pu3nyeckue BeIUYUHBI U (PU3NUEeCKre KOHCTaH-
TBI, UX OIPEJIEIICHUE, CMBICI, CIIOCOOBI U eINHU-
bl UX U3MEPEHUS;

- (ynnameHTanbHble (U3NYECKHE OIBITHI, HX
pOJIb B Pa3BUTHH HAYKU;

- HA3HAYECHUE U MPUHLIMUIIBI IEVCTBUS BaXKHEUIIINX
(bU3UIECKUX TPUOOPOB.

Ymers:

- 0OBSICHUTH OCHOBHBIE HAOIIO/IaeMbIe MPUPOJI-
HBIC ¥ TEXHOTECHHBIC SIBJICHUS U 3()(PEKTHI ¢ MO3H-
il QyHIaMEHTaNbHBIX (PU3MUECKUX B3aUMO-
JIeNCTBUI, HCTOJIKOBBIBATH CMBICH (PU3MUECKUX
BEJIMYMH U TOHATHIA;

- 3aMMCBIBAaTh YPAaBHEHUS ISl (PU3MUECKUX BEIH-
YUH U HaXOJUTh €ro pelieHue U paboTaTh C MpH-
O6opamMu U 00OpyZAOBaHHUEM COBpPEMEHHOW (hu3u-
4ecKoit 1abopaTopui.

- YMETh MPUMEHSITh OCHOBHBIE METOABI (PU3HUKO-
MaTeMaTHYeCKOro aHaiMu3a JUIsl peIIeHUs ecTe-
CTBEHHOHAYYHBIX 33/1a4.

- HUCIMOJIb30BaTh METOJbl (PU3UUYECKOTO MOJIENIH-
pPOBaHUS B HH)KCHEPHOH MPaKTHKE.

Baagers:

- pa3IMYHBIMH METOJTUKAMH (U3NYECKHX H3Me-
peHuii mpu 00paboTKe IKCIEPUMEHTAIBHBIX JaH-
HBIX, B TOM YHUCIIE C MPUMEHEHHEM KOMITBIOTEP-
HOW TEXHMKM M WH(POPMALMOHHBIX TEXHOJIOTUH
NIPU PEUICHUH 3371a4;

- HaBBIKAMM JKCIUTyaTallud OCHOBHBIX NMPHOOPOB
1 00Opy/lOBaHUSI COBPEMEHHOU (u3mueckoi na-
6opatopui.

Tab6mmuia 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

KonTpoaupyembie ®opmupyemasi koM- | HammenoBanue IMoka3aTenu oueHKH
pa3aeJibl (TeMbl) neTeHI s OLICHOYHOI'0
AUCHUILINHBI cpeacTBa
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1 ®usnueckue ocHoBbl | OIIK-1 cnocoOnocTeio | Tect JleMoHCTpUpYET 3HaHUS
MEXaHHUKH, OCHOBBI K PUOOPETCHHIO C 3aKOHOB MEXaHHUKH, MO-
MOJICKYJISIpHOM (pr3u- | OOJBIION CTENEHbBIO JeKYJSIpHON (DUBHUKU U
KH ¥ TEPMOJIMHAMUKHA | CAMOCTOSTEILHOCTH TEPMOJMHAMUKH

HOBBIX 3HAHHUHU C HC-

MOJIb30BaHUEM COBpE-

MEHHBIX 00pa30BaTeIIb-

HBIX U HH(pOpPMAITHOH-

HBIX TEXHOJIOTHI
1 ®usnyeckue ocHoBwl | OIIK-1 cocobHOCTRIO | JITaGopaTopHas OcyuiecTBIIsSIET IPaBUIIb-
MEXaHHKH, OCHOBBI K MPUOOPETECHHUIO C pabota HYIO 9KCILTyaTaiuo 000-
MOJICKYJIApHOM (U3H- | OOJIBIION CTETICHBIO pyZnoBaHHS U 00pabOTKY
KH ¥ TEPMOJIMHAMUKHA | CAMOCTOSITEIIbHOCTH AKCIIEPUMEHTAIIbHBIX

HOBBIX 3HaHUM C UC- JTAaHHBIX, POBEPss (HU3H-

M0JIb30BaHUEM COBpE- YECKHE 3aKOHBI H SIBJIC-

MEHHBIX 00pa30BaTeib- HHUS 10 MEXAHHKE

HBIX 1 HHPOPMALINOH-

HBIX TEXHOJIOTHH
1 ®usnyeckue ocHoBwl | OIIK-1 cnocobHoCTRIO | KOHTpONBHAS JleMOHCTpHUpYET ITPaKTU-
MEXaHUKH, OCHOBbI K PHOOPETEHUIO C pabota YEeCKOE€ MCIO0JIb30BaHNE

MOJIEKYJISIpHOU Pu3u-
KU U TSPMOJTMHAMUKH

OO0JIBILION CTENEHbIO
CaMOCTOSITEJIbHOCTU
HOBBIX 3HAHUMH C HC-
M0JIb30BaHUEM COBpE-
MEHHBIX 00pa30BaTeIIb-
HBIX U UTHPOPMAIMOH-
HBIX TEXHOJIOTHH

(bU3MKO-MaTEeMaTHYECKUX
METO/OB [IPU PELICHUHN
3a1a4

1 ®uznueckne OCHOBBI
MEXaHHUKH, OCHOBBI
MOJIEKYJISIpHOM (hr3u-
K{ ¥ TEPMOJAMHAMUKHI

OIIK-1 cnocoOHOCTBIO
K IPUOOPETEHHUIO C
OOJIBIIION CTETICHBIO
CaMOCTOSTEILHOCTH
HOBBIX 3HAHUH C HC-
T0JIb30BAaHUEM COBpE-
MEHHBIX 00pa3oBaTelb-
HBIX U UTHPOPMAIUOH-
HBIX TEXHOJIOTUH

OnopHbIi KOH-
CHEKT

JleMOHCTpHUpYET yMeHHe
COCTAaBJISATH COJEPKa-
TEJIbHBIN, JIOTUYECKH BbI-
CTPOCHHBIN KOHCIEKT
TEOPETUYECKOTO MATEPHU-
aja, OTPakaTh €ro K-
YEBBIE MTOJI0KEHUS

2 DEeKTpPOCTaTHKA, OIIK-1 crmoco6nocteio | Tect JleMoHCTpHpYET CIOCOO-
MTOCTOSIHHBINA TOK, K IPUOOPETEHHUIO C HOCTh MOHUMATh U TIPH-
AJIEKTPOMArHETH3M, OOJIBIIION CTETIEHBIO MEHSTH 3aKOHBI IJICKTPO-
KOJICOAHMS U BOJIHBI CaMOCTOSATEIIBHOCTH CTaTHUKU U ITOCTOSHHOTO
HOBBIX 3HAHUH C HC- TOKA, 3JICKTPOMAarHeTH3-
MOJIb30BAHUEM COBpE- Ma, pasjiena KkojaebaHui u
MEHHBIX 00pa30BaTeIb- BOJIH
HBIX U UTHPOPMAIHOH-
HBEIX TEXHOJIOTHI
2 DneKTpocTaThKa, OIIK-1 crmoco6HocTRIO | JITaGopaTopHas OcymiecTBIsSIeT IpaBUilb-
MMOCTOSIHHBIN TOK, K IPUOOPETEHHUIO C pabota HYIO 9KCILTyaTanuo 000-
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9JICKTPOMArHeTusMm,
KOJIEOAHHMS U BOJIHBI

OOJIBIION CTEMIEHBIO
CaMOCTOSITEIILHOCTH
HOBBIX 3HAHHUHU C HC-
MOJIb30BAaHUEM COBpE-
MEHHBIX 00pa30BaTeIb-
HBIX U UH(OpPMAITHOH-
HBIX TEXHOJIOTHI

pyaoBaHuUs 1 00pabOTKy
HKCTIEPUMEHTAIBHBIX
JAHHBIX, TIPOBEPSS PU3U-
YeCKHUE 3aKOHBI U SBJIC-
HUS

2 DReKTpocTaThKa,
IMOCTOSIHHBIHN TOK,
3JIEKTPOMArHeTU3M,
KOJIeOAHMS U BOJIHBI

OIIK-1 criocoOHOCTRIO
K IPHUOOPETEHUIO C
OOJIBIION CTEIIEHBIO
CaMOCTOSATEILHOCTH
HOBBIX 3HAHUH C HC-
T0JIb30BAHUEM COBpE-
MEHHBIX 00pa3oBaTelib-
HBIX 1 HH(POPMALINOH-
HBIX TEXHOJIOTHUI

KonTponbhas
pabota

JemMoHCTpHpYyeT MpaKTH-
YECKOE UCIO0JIb30BAaHUE
(bu3MKO-MaTEMaTHYECKUX
METO/IOB MPU PEIICHUN
3ajaq

2 DNeKTpOoCTaTHKa,
IMOCTOSIHHBIM TOK,
3JIEKTPOMArHeTU3M,
KOJICOaHHS Y BOJIHBI

OIIK-1 crioco6HOCThIO
K IPHOOPETEHUIO C
OO0JIBIION CTENEHbIO
CaMOCTOSITEIbHOCTH
HOBBIX 3HaHUII ¢ UC-
10JIb30BAHUEM COBpE-
MEHHBIX 00pa30BaTellb-
HBIX U UTHPOPMAIMOH-
HBIX TEXHOJIOTUI

OnopHbIN KOH-
CIIEKT

JleMoHCTpHpYEeT yMeHHE
COCTAaBJIATH COJEPKA-
TEJIbHBIH, JIOTHYECKH BbI-
CTPOCHHBIN KOHCIEKT
TEOPETHYECKOT0 MaTepHu-
aja, OTPaKarTh €ro K-
YEBBIE MTOJI0KEHUS

3 Ontuka, kBantoBast | OIIK-1 cnocobnocteio | Tect JleMoHCTpHpYeT crocoo-
IpUPOJIa U3TYUYEHHS, | K IPUOOPETEHHIO C HOCTH ITOHUMATh U TIPH-
AIIEMEHTHI KBAHTOBOK | OOJBIION CTENEHBIO MEHSITh OCHOBHBIE (hH3H-
(Gu3KUKN aTOMOB, MO- CaMOCTOSITEIbHOCTH YeCcKUe 3aKOHOMEPHOCTHU
JIEKYJ ¥ TBEPJIbIX TeJl, | HOBBIX 3HAHHM C UC- B ONTHKE W KBAHTOBOM
aTOMHOTO Siipa ¥ 3Jie- | MOJIb30BaHUEM COBpeE- MeXaHHKE, dJIEMEHTax
MEHTApPHBIX YaCTHUII MEHHBIX 00pa3oBaTelb- KBaHTOBOH (pu3uku, Gpu-

HBIX U HHPOPMAITUOH- 3MKH aTOMHOTO f]Ipa U

HBIX TEXHOJIOTHIA AJIEMEHTAPHBIX YaCTHII
3 Ontuka, kBanroBast | OIIK-1 cnocobHocThio | JlabopaTopHas OcymiecTBiseT IpaBUIIb-
IPUPOJIa UBTYUYECHHS, | K IPUOOPETEHHIO C pabota HYIO SKCIUTyaTanuio 000-
3JIEMEHTBI KBAHTOBOU | OOJIBIIION CTETEHBIO pyaoBaHUsS U 00pabOTKy
(bU3UKH aTOMOB, MO- CaMOCTOSTEIbHOCTHU AKCIIEPUMEHTATILHBIX
JIEKYJ ¥ TBEPJIBIX TEJ, | HOBBIX 3HAHUH C HC- JTAHHBIX, IPOBEPsIsT HHU3U-
aTOMHOTO SIApa U 3Jie- | MOJIb30BAaHUEM COBpE- YECKUE 3aKOHBI U sIBJIE-
MEHTapHBIX YaCTHI] MEHHBIX 00pa30BaTeib- HUS

HBIX U HHPOPMAIUOH-

HBIX TEXHOJIOTUM
3 Ontuka, kBantoBast | OIIK-1 cnocobnocThio | KoHTposbHas JleMoHCTpHpYyET NpaKTH-
NPUPOJIA UBTYUYCHHS, | K IPUOOPETEHHIO C pabota 4eCKO€ MCI0JIb30BAHNE

3JIEMEHTEI KBAaHTOBOM
¢u3uKN aTOMOB, MO-
JIEKYJ ¥ TBEPJIBIX TET,

OOJIBIION CTEIIEHBIO
CaMOCTOATCIbHOCTHU
HOBBIX 3HAaHUI C HC-

(hU3UKO-MaTEMaTHYECKUX
METOHOB IIPH PEIIEHUHU
3amad




21

ATOMHOTIO sApa 1 3JIC-
MCHTApPHBIX YaCTHI]

MOJIb30BaHUEM COBpE-
MEHHBIX 00pa30oBaTeb-
HBIX 1 HH(POPMALIMOH-
HBIX TEXHOJIOTHH

3 Onruka, KBaHTOBas
NpUpoaa U3Ny4CHUs,
3JIEMEHTHI KBAHTOBOM
(bU3MKHA aTOMOB, MO-
JIEKYJ U TBEPJIbIX TET,
aTOMHOTO siApa U dJie-
MEHTapHBIX YaCTHI]

OIIK-1 crnocoGHOCTRIO
K PUOOPETCHHIO C
OOJIBIIION CTETICHBIO
CaMOCTOSTENHHOCTH
HOBBIX 3HAHHUHU C HC-
MOJIb30BaHUEM COBpE-
MEHHBIX 00pa30BaTeIIb-
HBIX U UH(pOpPMAITHOH-
HBIX TEXHOJIOTHI

OnopHbIii KOH-
CIIEKT

JIeMOHCTpUpYET YMEHHE
COCTaBIIAITh COZIEPIKa-
TEJbHBIN, JIOTUYECKHU BbI-
CTPOEHHBIH KOHCIIEKT
TEOPETUYECKOTO0 MaTepH-
aJjla, OTPaXkaThb €ro KIko-
YeBbIE TIOJI0KEHUS

2 MeTtoauyecKkue MaTepuaibl, ONpeaesiole Npoueaypbl OeHMBAHUS 3HAHUI,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywime npouecc popmMmupo-

BaHHUA KOMIIeTeHIINii

Meroaudeckue MaTepuasl, ONPEACIAOIUE IPOLUEAYPbl OLCHUBAHUS 3HAHUN, YMEHHUU,
HaBBIKOB U (WJIM) OMbITA AEATEIbHOCTH, IPEJCTABICHbI B BUJIE TEXHOJOTUUECKOW KapThl IUCIHU-

IUIMHBI (Tabnuua 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaunmenoBanue | Cpoxku Bbl- | IlIkana ome- Kpurepun onenuBanns
OLICHOYHOI0 MOJTHeHU S HUBaHHUS
cpeacTrsa
1 cemectp
OnopHBbIi KOH- 16 Henens ) 5 GaIoB - KOHCHEKT COepKaTeNbHBbIMH,

CIICKT

JIOTUYECKH BBICTPOCHHBIN, OTPAXKEHbI
KJIFOUEBBIE MOJI0KEHUS TEOPETUUECKOTO
MmaTepuana; 2 6ainna - KOHCIIEKT Hecoep-
JKaTeIIbHBIM, TCKCT HE CBSI3HBIM, HE BCE
KJIFOUEBBIE MMOJI0KEHUS TEOPETUUECKOTO
Marepuaia oTpaxkeHsl, () 6aII0B - KOH-
CIIEKT OTCYTCTBYET

2, 3 cemecTp

IIpomexyTounas arrecranus B popme «3auer»

Tect

16 Henens 20

91-100% npaBuiIbHBIX 0TBETOB —20 Oa-
70B; 71-90% npaBUIBHBIX OTBETOB — 18
6amia; 61-70% npaBUIBHBIX OTBETOB — 16
Oamna; 51-60% npaBuIbHBIX 0TBETOB — 10
6am1oB; 0-50% npaBUIBHBIX OTBETOB — 8
0aJuIoB.

JlaGopaTopHas
pabora

16 Henens 10

2 mabopaTopHbie PabOThI 1O 5 6aIOB.
Opnna naboparopHas pabota: 5 6ayios -
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CTyneHT MOJTHOCTBIO BHIIOIHIII JIabopa-
TOPHYIO pabOTy, IPAaBUIIBHO SKCILTYaTUPYs
o0opyaoBaHue, aKKypaTHO O(OPMHI OT-
4eT, OKa3ajl XOPOIINE YMEHUS HaBBIKU B
paMKax yCBOCHHOTO Yy4eOHOTO MaTepuana;
3 6ayta - CTyieHT BBIIOJIHUII JIabopaTop-
HYy10 paboTy, MoKa3aja XOpoIlIue yMEHHs
HaBBIKH B PaMKax YCBOEHHOI'O y4eOHOIro
MaTepuasa, HO I0IyCTUII OAHY WU JBE
HETOYHOCTH, €CTh HEJOCTAaTKH B 0opmile-
Huy; 1 6ait - CTyAeHT BBITOIHUII J1a00-
paTopHyto paboTy, HO JOIYCTHI CyILle-
CTBEHHBIE HETOYHOCTH U IPpyObIe OINOKH,
HE MPOSIBUJ YMEHUS NIPABUIIbHO UHTEPIIpE-
TUPOBATh NOJyYEHHBIE PE3YJIbTATHI, Kaye-
CTBO 0(hOpMIIEHHUSI UMEET HEJOCTATOUHBIH
ypoBeHb. 0 6amioB - CTyIeHT HE ITOJHO-
CTBIO BBINOJIHWI 3aJaHKE, ITPU 3TOM IIPO-
SIBUJI HEIOCTATOYHBIN YPOBEHb YMEHUU U
HaBBIKOB, a TAK)KE HECTIOCOOEH MOSCHUTD
IIOJIYYECHHBIN pe3ynbTart.

KoHTtpoibHas pa-
6ora

16 Henens

15

15 6amnoB - CTyI€HT MOJTHOCTHIO BBIIOJI-
HWI 33/1aHU€ KOHTPOJIbHOW PabOThI, TIOKa-
3aJl OTJIMYHbBIE YMEHMS U HaBBIKU B paMKax
YCBOEHHOT'0 Y4eOHOIro MaTrepuaia, KOH-
TpoJibHAs paboTa ohopMIIEHA aKKYPaTHO U
B COOTBETCTBHHM C MPEABSABIAEMbIMH TPE-
6oBanuaAMHU. 12 6amnoB - CTyJeHT MOIHO-
CTHIO BBITIOJIHUJI 3a/laHHE KOHTPOJIbHOM
paboThl, MOKa3al XOpOIlIe YMEHUS HaBbl-
KU B paMKaxX YCBOEHHOI'0 y4eOHOIro Marte-
puana, Ho He CMOT 00OCHOBATh ONTUMAJIb-
HOCTb IIPEJIOKEHHOTO PELLIEHUs, 10IylIe-
HbI OJIHA UJI JIB€ HETOYHOCTH, €CTh HE0-
CTaTKU B 0(hOpMIICHUU KOHTPOJIBHOM pabo-
Thl. 8 0aoB - CTyIEHT MOJHOCTHIO BBI-
MIOJTHUJI 33/1aHUE KOHTPOJILHOW PabOThI, HO
JOTTYCTHJI CYyLIECTBEHHbIE HETOYHOCTH U
rpyOble OIIMOKH, HE MPOSBUII YMEHUS Tpa-
BUJILHO UHTEPIIPETUPOBATH MOTYyUECHHbIE
pe3yabTaThl, Ka4ecTBO 0(OPMIICHUS KOH-
TPOJILHON PabOTHI UMEET HEIOCTATOYHBII
ypoBeHb. 0 6am10B - CTyIeHT He MOJIHO-
CTBIO BBITMOJIHWII 3aJJaHHE€ KOHTPOJIbHOU
paboThI, TP ITOM MPOSIBUI HEJJOCTATOY-
HBII YPOBEHb YMEHUI U HABBIKOB, a TAK¥Ke
HECTOCOOEH MOSICHUTH MOJIy4YeHHBIH pe-
3yJIbTaT.

OnopHbIi KOH-
CIIEKT

16 Henensa

5 6aIoOB - KOHCIIEKT COZEP KATEIbHBIMH,
JIOTMYECKH BBICTPOEHHBIN, OTPaKEHBI
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KJIFOUEBBIE MOJI0KEHUS TEOPETUUECKOTO
MaTtepuaia; 2 6ajia - KOHCTIEKT HeCoaep-
JKaTeNIbHBIM, TEKCT HE CBSA3HBIN, HE BCE
KJIFOYEBBIC TTOJI0KEHUS TEOPETUUECKOTO
Matepuana oTpakeHsl, () 6amIoB - KOH-
CIIEKT OTCYTCTBYET

Tect

16 Henens

20

91-100% npaBmiibHBIX 0TBETOB —20 Oan-
noB; 71-90% mpaBuIIbHBIX OTBETOB — 18
6amna; 61-70% npaBUIBHBIX OTBETOB — 16
6amna; 51-60% npaBmiibHBIX 0TBETOB — 10
6amioB; 0-50% npaBUIBHBIX OTBETOB — 8
OaoB

JlaGopaTopHas
paborta

16 Henens

10

2 j1abopatopHbIie pabOTHI O 5 OALIOB.
Opnna naboparopHas padota: 5 6aUIoB -
CTyZneHT NOJHOCTHIO BBITIOJIHWII JTabopa-
TOPHYIO pabOTy, IPAaBMIIBHO SKCILTYaTHPYS
o0opynoBaHue, aKKypaTHo 0(hOpMUIT OT-
9eT, TOKa3ajl XOPOIINe YMEHHUS HABBIKU B
paMKax YCBOGHHOTO y4eOHOro MaTepuana;
3 Oata - CTyAeHT BBINOJIHUI JIabopaTop-
HYI0 paboTy, OKa3aj XOpoIllIlue yMEHHUs
HaBBIKH B PaMKaxX YCBOGHHOT'O y4eOHOTO
MaTepuana, HO JOIMYCTHII OJIHY UJTU JIBE
HETOYHOCTH, €CTh HEIOCTATKH B 0opmIIe-
HuM; 1 6amt - CTyAEHT BBITOJHUII J1a00-
patopHyr0 paboTy, HO JOITYCTHI CyIIe-
CTBEHHbIE HETOYHOCTHU U IpyOble OINOKH,
HE TIPOSBUJI YMEHUS TIPABUILHO WHTEPIIpE-
TUPOBATh MOJyYEeHHBIEC PE3yIbTAThI, Kade-
CTBO 0(hOpMIICHHUSI UMEET HETOCTATOYHBIH
ypoBeHb. 0 6amioB - CTyIeHT He MOJIHO-
CTBIO BBITIOJHMJI 33/IaHUE, TP ATOM IIPO-
SIBUJT HEJIOCTATOYHBIA YPOBEHb YMEHHH U
HaBBIKOB, a TAKXKE HECTIOCOOEH MOSICHUTh
TIOJIYYEHHBIN pe3yNbTarT.

KonTponbHas pa-
6ota

16 Henensa

15

15 6annoB - CTYAECHT NOJIHOCTHIO BHITOJ-
HWJI 33]]aHie KOHTPOJIBHOM paboThI, OKa-
3aJ1 OTJIMYHbIE YMEHUS U HaBBIKHM B PAMKax
YCBOEGHHOT'O Y4€OHOTO MaTepuaa, KOoH-
TpoJibHas paboTa opopmiIeHa aKKYpaTHO U
B COOTBETCTBUU C IPEIBSBIISIEMBIMHU TPE-
6oBanusiMu. 10 GansoB - CTyAE€HT NOIHO-
CTBIO BBITIOJHMJI 32/IaHHE KOHTPOJIHHON
paboThI, MOKa3aJl XOPOIlINe YMEHHUS HaBbI-
K{ B paMKax YCBOCHHOTO y4eOHOTO MaTe-
puaina, Ho He CMOT 00OCHOBATbh ONTUMAJIb-
HOCTb MPEJIOKESHHOTO PEIICHNS, IOITYIIIe-
HBI OJTHA UJTH IBE€ HETOYHOCTH, €CTh HE/10-
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CTaTKU B 0(pOpMIICHUU KOHTPOJIBHOM pabo-
ThI. 5 6aJ710B - CTYJIEHT MOJIHOCTBHIO BBI-
MOJTHUJI 33/1aHUE KOHTPOJILHOU PabOThI, HO
JIOIYCTUJI CYIIECTBEHHBIE HETOUHOCTH U
rpyObIe OIIMOKH, HE MPOSBUII YMEHUS Tpa-
BUJIBHO UHTEPIIPETUPOBATh [10JIyYEHHbIE
pe3yabTaThl, Ka4eCTBO 0(OPMIICHUS KOH-
TPOJIBHOU PabOThl UMEET HEOCTATOUHBIN
ypoBeHb. 0 6am1oB - CTyIeHT He MOJIHO-
CTbIO BBIIIOJIHUJI 3a/1aHHE KOHTPOJIbHOM
paboThI, TP STOM MPOSIBUI HEJJOCTATOY-
HbII YPOBEHb YMEHHUI U HABBIKOB, & TAKIKE
HECTIOCOOCH MOSICHUTD MOJTyYEHHBIH pe-
3yJIbTaT.

OnopHbIil KOH-
CIIEKT

16 Henens

5 GaIoB - KOHCHEKT COJepKaTeNbHBbIMH,
JIOTUYECKH BBICTPOSHHBIN, OTPasKEHbI
KJIIOUYEBBIE MOJIOKEHUSI TEOPETHUECKOTO
MmaTepuana; 2 0aja - KOHCIIEKT Hecoaep-
KaTeNbHBIN, TEKCT HE CBSI3HBIH, HE BCE
KJIIOUEBBIE MOJIOKEHUSI TEOPETHUECKOTO
MaTepuana oTpaxeHnsl; ( 6aioB - KOH-
CIIEKT OTCYTCTBYET

HUTOrO:

100 6amnoB

Kpurtepun oneHkH pe3yibTaToB 00y4eHHs 10 JUCHUIIMHE:
[ToporoBslif (MUHUMAaJIbHBIN) YPOBEHB ISl aTTecTannu B opme 3auera — 75 % OT MaKCUMaJIbHO
BO3MOXKHOH CYMMBI 0aJisioB

HaumenoBanue | Cpoku Bbl- | Illkana oune- Kpurtepuu onenuBanus
OLICHOYHOI 0 MOJTHEHU A HUBaHUS
cpeiacTBa
4 cemecTp
IIpomexyTouynas arrecranus B popme «IK3aMeH»

Tect 16 nenens 20 91-100% mpaBuIbHBIX OTBETOB — 20 OaJ-
10B; 71-90% npaBuibHBIX OTBETOB — 18
6amnoB; 61-70% mpaBUIIBHBIX OTBETOB —
16 6anna; 51-60% npaBUIIBHBIX OTBETOB —
10 6amnos; 0-50% npaBUIBHBIX OTBETOB —
8 6amoB

JlaboparopHas 16 nenens 10 2 nmabopaTtopHbIe paboTHI 1O 5 OaIoB.

pabora Onna maboparopHast pabora: 5 6amios -

CTyneHT NOJTHOCTHIO BHIOIHUII JIabopa-
TOPHYIO paboTy, MPaBUILHO IKCILTYaTHPYsI
o0opyaoBaHue, aKKypaTHO O(OPMHI OT-
YeT, MOoKa3ajl XOpOoIllie YMEHHUsS HaBBIKU B

paMKax yCBOCHHOTO y4eOHOTO MaTepuana;

3 6amna - CTyAeHT BBIMOJIHUI JIabopaTop-
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HYI0 padoTy, MoKa3aJl XOpoIIue yMEHUS
HaBBIKHA B PaMKaxX YCBOEHHOI'O y4eOHOTro
MaTepuasa, HO I0IyCTUII OAHY WU JBE
HETOYHOCTH, €CTh HEJOCTAaTKH B 0opmile-
Huy; 1 6ait - CTyAeHT BBIOIHUII J1a00-
paTtopHyo paboTy, HO JOIYCTHI CyILle-
CTBEHHBIE HETOYHOCTHU U IpyOble OINOKH,
HE MPOSIBUJI YMEHUS IPAaBUIIBHO UHTEPIIPE-
TUPOBATH MIOJyYEHHBIE PE3YJIbTATHI, Kaye-
CTBO 0(hOpMIICHHUSI UMEET HEJOCTATOUHBIH
ypoBenb. 0 6am1oB - CTyIeHT He MOJIHO-
CTbIO BBIIIOJIHMII 3a/1aHUE, IIPU ITOM IIPO-
SIBUJI HEIOCTATOYHBIN YPOBEHb YMEHUU U
HaBBIKOB, a TAK)KE HECTIOCOOEH MOSCHUTD
IIOJIY4ECHHBI pe3ynbTart.

KonTposnbhas pa-
6ora

16 Henens

15

15 GannoB - CTyAEHT HNOJTHOCTBIO BBIIOJ-
HUJI 3aJlaHue KOHTPOJIbHOM paboThl, OKa-
3aJ1 OTJINYHbIE YMEHUS U HaBBIKM B PAMKax
YCBOEHHOI'0 y4eOHOIro Marepuaia, KOH-
TpoJibHas paboTa ohopMIIeHA aKKYPaTHO U
B COOTBETCTBHH C MPEABSABIIEMbIMH TPE-
6oBanusimu. 10 6amoB - CTyAEHT MOJHO-
CTbIO BBIIIOJIHMII 3a/1aHUE KOHTPOJIbHOU
paboThl, TOKa3al XOpOoIlIe YMEHUS HaBbl-
KU B paMKaxX YCBOEHHOI'0 y4eOHOIro Marte-
puasna, Ho He CMOT 00OCHOBATh ONTUMAJIb-
HOCTb IIPEJIOKEHHOTO PELLIEHUs, 10IyLIe-
HbI OJIHA UJIH JIB€ HETOYHOCTH, €CTh HE0-
CTaTKU B 0(hOpMIIEHHU KOHTPOJIbHOM pabo-
Thl. 5 0amoB - CTyIeHT OJHOCTbHIO BbI-
HOJTHUJI 33/1aHUE KOHTPOJIBHON pabOThI, HO
JIOTTYCTHJI CYyLIECTBEHHbIE HETOYHOCTH U
rpyOble OLIMOKH, HEe MPOSBUII YMEHUS Tpa-
BUJILHO UHTEPIPETUPOBATH MOTYyUECHHbIE
pe3yabTaThl, Ka4ecTBO 0(OPMIIEHUS KOH-
TPOJILHON PabOTHI UMEET HEIOCTATOUHBII
ypoBeHb. 0 6am10B - CTyIeHT He MOJIHO-
CTBIO BBITMOJIHWII 3aJJaHHE€ KOHTPOJIbHOU
paboThI, TP ITOM MPOSIBUI HEJJOCTATOY-
HBII YPOBEHb YMEHUI U HABBIKOB, a TAK¥Ke
HECNOCOOEH MOSICHUTH MOJTy4YeHHBIH pe-
3yJbTar.

OnopHBIil KOH-
CIIEKT

16 Henensa

5 GansoB - KOHCTIEKT COJepKATEeNbHBIH,
JIOTUYECKH BBICTPOCHHBIN, OTPAXKEHbI
KJIFOUEBBIE MMOJI0KEHUS TEOPETUUECKOTO
Marepuana; 2 6aiia - KOHCIIEKT Hecoaep-
’KaTeNIbHBIM, TEKCT HE CBSA3HBIM, HE BCE
KJIFOUEBBIE MOJI0KEHUS TEOPETUUECKOTO
MaTtepuana oTpakeHsl, () 6aaioB - KOH-
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CIIEKT OTCYTCTBYET

Texkymuii KOH- 50 GamioB
TPOJIb:

DK3aMeH 17 nenens 50 50 6aynoB - 91-100% npaBUIBHBIX OTBE-
TOB — OYEHb BBICOKHI YPOBCHb 3HAHUIA,
yMeHHi 1 HaBbIKOB; 40 6ammoB- 81-90%
NPaBUJIBHBIX OTBETOB — BRICOKHI YPOBEHB
3HaHU#, yMeHu# 1 HaBBIKOB 30 OaysIoB -
71-80% mpaBHIbHBIX OTBETOB — HE JIOCTa-
TOYHO BBICOKU YPOBEHb 3HAHUM, YMEHUI
u HaBbIkOB; 20 6amioB - 61-70% mnpa-
BUJIbHBIX OTBETOB — CPETHUHN YPOBEHB
3HAHUN, yMEHUN U HaBBIKOB; 10 6amios -
51-60% mpaBUIbHBIX OTBETOB — HU3KUHI
YPOBCHb 3HaHWi, yMEHHUI U HaBBIKOB; 0
6amioB - 0-50% mpaBUIIBHBIX OTBETOB —
OYCHb HU3KHI YPOBEHb 3HAHHI, YMCHHI 1
HABBIKOB.

JK3aMeH: 50 0amnoB

HUTOI'O: 100 6amoB

Kpurtepuu oneHKHu pe3y/1bTaTOB 00y4eHHs 10 JMCHHUILIMHE:

0 — 64 % oT MakCHMaJbHO BO3MOXKHOM CyMMBI 0QJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTA-
TOYHBIN YPOBEHb JUISI IPOMEKYTOUHOM aTTECTAllMK MO JUCLUIUINHE);

65 — 74 % oT MaKCMMaIbHO BO3MOXHON CYMMBI 0aJlIOB — «yJOBJIETBOPUTEIHHOY (TIOPOTOBBII
(MMHMMATBHBIN) YPOBEHb);

75 — 84 % oT MakCHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakCUMaJIbHO BO3MOKHOM CYMMBI 0QIIJIOB — «OTIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHD)

3 TumnoBble KOHTPOJIbHbIE 32JaHUS] U1 HHbIE MAaTePUAJIbI, HEOOX0ANMMBIE ISl
OLIEHKM 3HAHUI, yMEeHHM i, HABBIKOB M (WJIM) ONBITA JeSITeJIbHOCTH, XapaKTePU3yIolIne
npouecc popMuUpoBaHHUA KOMIIETEHIMH B X0/ie 0CBOEHHs 00pa30BaTeIbHOM IPOrpaMMBbI

OmnopHelil KOHCHEKT 110 TeMe «KBanToBast pusuka»
®oT03¢ (heKT - BEIphIBAHUE JEKTPOHOB U3 BEIIECTBA MO]] IEHCTBHEM CBETA
3akonbl poTtorddekra

[epBriii 3akoH (oTo-

s dexTa

Bropoii 3akoH poTorddexTa Tpertuii 3akoH GoToapdexra
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KonnuectBo a11ekTpo-
HOB, BBIPBIBAEMBIX
CBETOM C TIOBEPXHOCTH
MeTaia 3a lc, mpsimo
MIPOMOPIIMOHAIBHO T10-
TJI0IIaeMOit 3a 3TO
BpEMsI SHEPTHH CBETO-
BOI1 BOJIHEL.

MakcuManbHast KHHETHYe-
CKast DHeprus POTOIIEKTPO-
HOB JIMHEHHO BO3PacTaeT ¢
YacCTOTOM CBETa U HE 3aBUCHUT
OT €ro UHTEHCUBHOCTH.

m,v?

eU

3’

ml)2

€ - KMHETHYECKas dHEp-
THS
dotornekTpoHoB (J1x);
€ - 3apsi]l SICKTPOHA ;
U, - 3aaepKuBaroliee Harpsi-
xenue (B)
M. - Macca 3JIeKTPOHa;
V - CKOPOCTh ()OTOIITEKTPO-

CyuiecTByeT MUHUMAJIbHAs YacTOTa

KOTOPOH MOXKET HabmoaaTbest PoTo-

h=6.62-10% Jix-c (mocrosis. [Tnan-
Ka) Vmin - MUHUMasbHas yactora (I'1)

C - CKOPOCTh CBETa B BAKYYME; Amax -

(MakcuMallbHasl JUIMHA BOJIHBI), IPU

a¢dexr. OHa Ha3bIBACTCS KPACHOM
rpanuieit pororddexra.

A_
= Vmin

h
A - pabora Beixona (Jx);

(xpacHas rpanuna ¢porodddexra)

C
—_— =V,
min
ﬂ“max

MaKCHMaJIbHas JJIMHA BOJHBI (M)

E - oHeprus kBaHTa
(Jx); h=6.62-10"
JIx-c (mocrosH. [1nan-
Ka); V - 4acTOTa CBeTa
(I'm)

HOB (M/C)
CBs13b sHepruu kBaHTa |CBS3b SHEPTUH KBaHTA C Mac-| Y paBHeHUe DWHIITEHHA U1 HOTOd (-
C 4aCTOTOH coit poroHa dbexra
2
= . = . 2
E=hv E=m-c mo

E - sneprus xBanTa (x) c -
CKOPOCTh CBETa B BaKyyMe
(m/c);

m - macca (oToHa (KT)

e —
——+A4,,.=hv

Agx - pabora Beixona ([x); v - ga-
crota cseta (I'm);
M, - Macca 3JIeKTPOHa;
V - CKOPOCTh (HOTODIEKTPOHOB (M/C);
h - nocrosianas [Tnanka

Hmnynbsce ¢poToHa

JlaBneHue cBeTa

hv h
C

A

F_ p _hv-N

P=_ =
S SAt S-c

P - naBnenue cBera (Ila); p - ummynsc ¢porona
(xr-M/c); F - cuna (H);
S - momak MOBEpXHOCTH (M7);
t - Bpems (C); ¢ - CKOpOCTh CBeTa B Bakyyme; N -
4HCII0 (POTOHOB;
v - gactorta cBeta (I'm); h - mocrosinnas [Inanka

p - UMITyJIbC POTOHA (KI*M/C);
m - macca (oToHa (Kr);
C - CKOPOCTh CBETa B BaKyyMme (M/c);
h - mocrosiunas Ilnanka;
v - gacrota cBeta (I'm);
A - ITMHA BOJIHBI (M)

Tecr Ne 1
1. /IBa mapa paBHOI Macchl M, =M, =M ABHXYTCS HaBCTpEUy APYT APYTY C PaBHBIMU
CKOpOCTSIMHU V; =V, =V . UeMy paBHa CKOpPOCThH (U) IIApOB MOCIIEe HEYNPYroro ynapa?
ayu=0 oO)u=v B)U=2V

2. SIBnsiercs i cuiia TpeHUs KOHCEPBAaTUBHOM?

a) Jla, Tak kak paboTa CHIJIBI TPEHHUS TI0 3aMKHYTOMY KOHTYpY HE paBHA HYIIIO
6) Her, Tak kak paboTa CHJIbI TPEHUS IO 3aMKHYTOMY KOHTYPY paBHA HYJIIO
B) [la, Tak Kak cuiia TPEHHsI HalpaBJIeHa BCETIa MPOTHBOMOIOKHO CKOPOCTH

3. BeimoHsIeTCS 1M 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTHUH TIPU HEYNPYTroM yaape?
a) [la, Tak KaKk cucTeMa HEyNpyrux 1apoB SABISETCSI KOHCEPBATUBHOM
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6) Her, Tak kak cucTtemMa HEYIpyTux 1IapoB SBISETCS KOHCEPBATHBHOMN
B) Her, Tak kak cucremMa Heynpyrux 1iapoB JUCCUIIaTHUBHA

4. Tlo kakoit hopmyse onpeaeIsieTcs MOMEHT HHEPIIMH TUcKa?

a) I:%mR2 6) | =mR? B) | :%mR2

5. 3aKOH COXpaHEHUs MEXaHMUYECKOM SHEpPruu B KOHCEPBATUBHOM CHCTEME 3allMChIBACT-

col:
2
a) dW, +W,) =dA o) [dW, +W,)=A, 5 dW, +W,)=0
1
6. MoMeHT umnyibca Jij1sl TBEpJOTO Tejla UMEeT BUJ:
e - dM dl
a) L=1-o 6)|_:d_|vI B) £ =—
dt dt
7. ITone Tsrorenus 06J1ajaeT CUIOBON XapaKTEPUCTUKOMN - HAMPSHKEHHOCTHIO:
F m,-m
a) F =mg 6) g=— B) F=G——7+
m R

8. C BbIcOoTHI h cBOOOMHO MajaroT J1Ba AMCKAa OAMHAKOBOW Macchl pamuycamu R, =R,
R, =3R . KakoBo cooTHOIICHNE MEXY YTIIOBBIMH CKOPOCTSIMHU 3TUX JTHUCKOB?

a) o, =30, 0) o, :% B) O, =0,

9. Uemy paBHa MOJIIpHAs TETUIOEMKOCTb ra3a IpH MOCTOSTHHOM 00beme?
I+2 [

) G ="3°R 6) C, =R B) C, =0

10. Kakoii u3 rpaukoB u3o0paxaeT H30X0pHUecKuil nmpouecc?

a p,IlaA 0) p, [a 4 B) p,Ila 4

. T.K T.K

11. Kak uzMeHsieTcsi BHyTPEHHSS SHEPIUsl ra3a Npy U30TEPMUYECKOM PaCIIUPEHUU?

a) YBeNIMunBaeTCs 0) YMeHnbImaercs B) He u3mensiercs

. . m
12. Kakoii cmbicn nmeeT ypaBHeHue Kianeiipona - Menneneesa pV =—RT ?
1)

a) BeipaxkaeT (hyHKIMOHATIBHYIO 3aBUCUMOCTb TEPMOIMHAMUYECKUX Mapametpos P, V, T
0) OnpenensieT KOJIMYeCTBO BEIIECTBA
B) Onpenenser yHUBEPCAIbHYIO Fa30BYIO IOCTOSHHYIO

13. Yemy paBHa MOJIsIpHAs TEIUIOEMKOCTh BO3/1yXa MPH MOCTOSHHOM 00beMe?
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a) 1,5R 6) 2,5R B)3,5R
14. Koo puuueHT mose3Horo AeicTBUS HI€TbHON TEINIOBOM MAIIMHBI UMEET BUJI:
T1 _Tz Tl _Tz T1
a)n=——>= 0) n=—"-—" B) ] =—
) 1 T )1 T )1 T,
15. BHyTpeHHss SHEpIys MOJIsl pEallbHOTO T'a3a ONpPENEsieTCsl BBIPAKEHHEM:
i
a) U =vC,T 6)U=2pV B)uzv(cv-T—ViJ
I
Tect Ne2
1. Teopema Octprpanckoro-I'aycca s BakyyMa UMEET BUJL:
Ne)
a) @=BScosa 0) ®=E-S-cosa B)@Z&
€o

2. Kakast 3aBUCHMOCTb MEX/1y TOJSIPU30BaHHOCTBIO P 1 HampspkeHHOCThIO E anexTpu-
YECKOTO TOJIS B IUDIICKTPUKE?

—_—

a) P=egyE 6)5:80E+I_5 B)EZXSOE

3. Kakoe HampaBieHrne WUMEIOT BEKTOp HAIPSIKEHHO- +Q ® ¢ +Q
CTH E u rpagucHT IIOTCHIHMAlIa gradqo oJIs1, CO3JaHHOIO
JIByMsl PaBHBIMU IOJIOKHUTEIbHBIMU 3apsaMu B Touke A (cM. e A
puc.).

a) A f grade f 6) A | grade f B) A f grade l

4. Kak n3MEHUTCS €MKOCTh BO3AYIIHOIO INIOCKOIO KOHAEHCATOPa, €CIIN MEXy €ro Iuia-
CTHHAMH TIOMECTHUTD JUAIIEKTPUK C AUIIIEKTPUIECKON TPOHUIIAEMOCTBI0 € =37
a) HE U3MEHUTCS 0) yBenuuuTcs B 3 pasza B) YMEHBIIUTCS B 3 pas3a

5. [InoTHOCTH TOKa ompenensiercs no popmyie

| .S
a = — 6 = — B j = I S
) ] 3 ) ) | ) ]
6. 3axon OMa JJIs1 HEOTHOPOJIHOTO y4acTka 1enH, (coaeprxariero DJ]C)
_ + —
a)|=£ 6)|:((p1 ¢,)fe B)IZ(Pl (pzl
R R+r R

7. 3amkHyTas 1enb cocTouT u3 uctounuka Toka ¢ JJIC 10 B u pesucropa conpotusie-
HueM 4 Owm. Ilo uenu teuer Tok 2 A. PaccuuTaiiTe BHyTpEHHEE CONPOTUBIIEHUE UCTOYHUKA.

a) 1 Om 6) 10 Om B) 2 Om r) 0,5 Om

8. Kakoe u3 ypaBHeHuli BeIpaxkaeT Bropoe npasuio Kupxrodga?

a)zn:IiRi:Zm:ak 6)Zn:IiRi=Zm:Uk B) > kR =0
i=1 k=1 i=1 k=1 é

9. Uemy paBHa paboTa 3JIEKTPUUECKOTO TOKa, Mpoleaiero mo nposoaHuky 3a t=10c,

eciu HanpsbkeHue Ha kornax nposogauuka U =10 B, a cuna toka | =1A?
a) 100 Tx 6) 10 JIx B) 1 JIx



30

o N o M«p.max
10. ®usndeckuii CMBICT MATHUTHOW HHIYKIUY (B) BeIpakaercs popmynoi: B = ——
P
,tae My - MAKCHMAabHBIA MOMEHT BPAIIECHHS, ICHCTBYIOMIMI HA BUTOK C TOKOM B MAarHuT-

HOM 1oJje, p, - MarduTHBIM MOMEHT BHUTKa ¢ TokoM. Kakoe u3 YTBep}KI[eHI/Iﬁ BCPHO OJId ITOH

BEJIMYMHBI? MarHuTHast UHAYKIUS SIBJISETCS:
a) SHEPreTUYECKON XapaKTepUCTUKON MOJIs
0) CUJIOBOM XapaKTEPUCTUKOM OIS
B) HE UMeeT (PU3NIECKOTO CMBICTIA

11. 3akon buo-CaBapa-Jlamnaca umeer BUI:

a) dB:Wf’I -dSz-smoc 5) 4B = Mo Idl -sslna ) dB = Mo

4nr 4t r 4rt r

I -dl-sina
5 .

— —_—

12. Kakas ¢opMyna npaBHIIbHO BeIpakaeT 3aBUCUMOCTh MeX Ay Bektopamu B, J, H ?

a) B=p,J+p,H 6) H=poJ+p,B B) J =11, B+p,H

13. Kaxoii ¢popmyrnoit onpeaensercs nepruoa Gu3nueckoro MasTHUKa?

a)T=21ci 6)T=2n£ B)Tzzn\/E
mgl g k

14. MartepunanbHas TouKa KoJneOaeTcs 1o 3akoHy X = Ac0S(myt +@,) . YeMy paBHa KuHe-
TUYCCKasA SHCPIrus TOYKH?
MA’w” sin® (ot + ¢,) 6) E, = MA*w’ cos’ (ot + ¢,)
2 < 2

mA?sin® (ot +@,)
2

a) E, = a) By =

15 Yxkaxure IMPAaBUJIBHOC BBIPAKCHUC JIA YPABHCHUSA BOJIHBI
a) E(x1) = Asin(ot+9)  6) EX ) =A-e ¥ (ot+9)  B) E(X,t) = A-sin(et —kx)

Tect Ne3
1. Murepdepenuneii ceera Ha3bIBaeTCA
a) CJIOKCHHC KOl"epeHTHBIX BOJIH C nepepacnpeneneHHeM NHTCHCUBHOCTH CBCTa
6) CJIOKCHUC HCKOFCpCHTHLIX BOJIH C nepepacnpez[eneHI/IeM MHTCHCHUBHOCTH CBCTA
B) CIIO’K€HHE KOT€PEHTHBIX BOJH 0€3 repepacipeieleHusi HHTEHCUBHOCTH CBETa

2. Kak cBsi3aHbI OnTHYECKast pa3HOCTh Xo/1a A 1 pasHocTh pa3z Ag?

2n A 2n
a) Ap=—A7 0) Ap=—A~ B) Ap=—A
) Ap=— ) A= ) Ap=—
3. Uem otnmmuaetcst mudpakuus Opaynrodepa ot audpaxin Openerns?
a) HU4eM

0) nudpakuusa Openens — nudpakuus MIOCKUX BOJH, a qudpakuus OpayHrodepa — au-
bpakuus chepuieckux BOJIH

B) nudpakuus Openens — nudpakuus chepudeckux BosH, Audpakuus OpayHrodepa —
TU(paKLus MIOCKUX BOJH.

4. Tlepuon madpaxuronnoi perrerku d = 0,01 MM, CKOIBKO MaKCHMYMOB JU(PAKIIMH TTOTY-
YUTCS OT PEIIETKH IIPU IPOXOKACHUH Yepe3 He€ 3enénoro ceeta? (A, = 0,55 Mkm).

a) 18 6) 37 B) 36 r) 19
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5. Kaxkas u3 ¢popmyin BeipaxkaeT 3akoH Maioca?
a) | =1,cos’a 6) 1 =1,cosa B) | =1,sin’a

6. EcrecTBEeHHBII CBET MIPOXOAUT Yepe3 MOJIAPU3ATOP U aHAIU3ATOP, INIOCKOCTH KOTOPBIX
napajuiespHbl. YeMy paBHa HHTEHCUBHOCTD CBETA BBILIEIIET0 U3 aHaIu3aTopa’?

2) 1=0 6 1=v2-1_, I=%Im D=1,

7. KakoBo kjiaccuueckoe npecTaBieHue 00 3JeKTPOMarHUTHOM U3Ty4eHUH?

a) AIEKTPOMArHUTHOE U3JIyY€HHUE UMEET BOJIHOBYIO IIPUPOIY

0) PJIEKTPOMArHUTHOE M3IYyYEHHUE PACHPOCTPAHSIETCS OTACIbHBIMU MOPLUUSIMU YHEPTHH -
KBaHTaMU

B) 2JIEKTPOMAarHUTHOE U3Iy4YeHue noaunHsercs 3akony Credana-boabsimana.

8. 3axon Knpxrocba JJIsL TCIIJIOBOT'O U3JIYYCHUA UMCECT BU!

R
o 6)R = oT* B) 4L —

r
T A\/J ViT
9. Ha nnacTuHy M3 HUKEIs MOMAaaeT 3JIEKTPOMAarHUTHOE H3Ty4eHHE, SJHEPTHs (JOTOHOB
kotoporo paBHa 8 3B. IIpu 3Tom B pesynbrare Gporoddderra U3 MIACTUHBI BBUICTAIOT
3JICKTPOHBI ¢ MaKCHUMaJIbHOM SHepruei 3 sB? KakoBa paboTa BbIX0/1a 2JICKTPOHOB U3 HUKES?

a) 11 3B 0) 53B B) 3 3B r) 8 3B
10. Yemy paBen ummyinsc ¢poToHa?
hv hv E
a) p=— 0) p=— B) p=—(1+p)
c c c

11. lnuna BosHbl e bpoiins onpenensercs GpopMysoi:

ch h
a) A== 6) = B A=
v € m.v
12. CooTHomenne HeonpeaeneHHocTel [ eiizendepra nMeeT BHI:
a) Ap,Ax>h 0) AEAX>h B) AEAh >t

13. YpaBuenwue lllpenunrepa st CTallMOHAPHBIX COCTOSHUI UMEET BH/I:
2

a)A‘{’+;l—(U _E)¥=0 6 A‘I’+2—T(E—U)‘P=O B);—TA‘P+(E—U)LP:O
m

14. Ot kaKkux BEJMYMH 3aBUCHUT YHEPIUs CBA3HU siapa?
a) OT KOJIMYECTBA IPOTOHOB  0) OT KOJIMYECTBA HEUTPOHOB  B) OT Je(eKTa Macchl

15. 3akoH paAMoOaKTUBHOTO pacmajaa UMEeT BU:
In2
N = —ANdt N=N.e™" T, =—
a) d ANd 0) 0 B) %=
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Konrpoabnas padora 1
(2 cemecTtp)
«Mexanuka. MoJjekyasgspHas GU3MKA U TEPMOJIHHAMHUKA»

1) MaxoBuK HauaJl BpalaTbCs PaBHOYCKOPEHO M 3a MPOMEKYTOK BpemeHu t = 10 ¢ go-

-1
ctur yacTtoThl BpameHus N = 300 mun ~. OnpenenuTs YriioBO€ YCKOPEHUE & MaxOBUKa U YUCIIO
N 000pOTOB, KOTOPOE OH CIENAN 32 3TO BPEMSI.

/ !
2) ITynst maccoit m =10 r, neTeBmast co ckopocThio V= 600 m/c, mmo- ,/ I/
najna B OaIMCTUUECKUH MasSTHHK (CM. puc.) Maccoif M =S kru3acTpsma B &L _ L _
HeM. Ha kakyro BbICOTY h, OTKauHYBIIMCH TOCIIE yaapa, MOMHSICS MasiT- _LIL___ M 1
HHK? T ~

3) Ha ropu3oHTalbHYI0 OCh HACAKCHBI MAXOBHK M JICTKHH IIKHB
paauycoMm R = 5 cM. Ha mkuB HamoTaH 1IHYp, K KOTOPOMY MpUBSI3aH rpy3 maccod m = 0,4 kr.
Onyckasch paBHOYCKOPEHO, Tpy3 mpoien nyTh S = 1,8 M 3a Bpems t = 3 ¢. Onpenenntb MOMEHT
uHepuuu J MmaxoBuka. Maccy 1IK1Ba CUUTaTh MPEHEOPEKUMO MaJIOH.

4) ITnardopma B BUje Arcka paanycoM R = 1 M Bpamaercst o HHEPIIUHU C YaCTOTOM 1y =
6 mun"'. Ha kparo miaTopMbl CTOMT 4eoBeK, Macca m Kotoporo pasHa 80 kr. C Kakoif 4acTo-
TOW N, OyneT Bpamarbcs miaTdopma, eciid 4eJIoBeK nepeiner B ee nentp? MomeHT unepuuu J

wiatdopmsl paBeH 120 kr*m%. MoMeHT VHEpLUHU YEJI0OBEKA PACCUUTHIBATH, KAK JUUI MaTEpHUallb-
HOU TOYKH.

5) O60s104Ka BO3IYIIHOTO IIapa HKMEET BMECTUMOCTb

V=1600 m°. Haiitu NOBeMHYI0 cuily F Bogoposa, Hamonusifoero = 4
000110uKYy, Ha BbICOTE, T/1€ naBienue P=60 klla u Temneparypa 5 3
T=280 K. ITpu noabpeme mapa BOIOPOJT MOXKET BBIXOJUTH Yepe3 === =71
OTBEPCTHE B HUKHEHN YACTH IIapa.
4 1

6) B cocyne emrocthio 1011 HAXOAUTCS a30T MPU TEMIIEpa-
type 17°C u masnennu 500 xITa. Onpenenure AaBieHUE U TEMIIE- ]
patypy a3ora, eciid eMy COOOIMUTh 5 KJIK TEIIOTHI. 12~ — — ———*

T . | N
7) A30T HarpeBaeTcs MpH MOCTOSHHOM JaBJICHUH. 3Has, 0 1 2 3 Vi

410 Macca a3ora 280r, KOJIM4eCTBO 3aTPauE€HHOr0 TEIjIa PaBHO
600 Ix u ¢ =745 Jx/xrK. Haiinute noBbllieHne TeMIepaTyphl a30Ta.

8) WneanbHbIil IBYXaTOMHBIN ra3, COJACPIKAIIMIA KOJMUECTBO BEIIeCTBA V=] KMOJb, COBEpIIIaET
3aMKHYTBIA UK, TpaduKk KOTOPOro u300paxkeH Ha puc. OnpenenuTh: 1) KOJTUIECTBO TETUIOTHI
Q1, moyyeHHOE OT HarpeBaTels; 2) KOIUYeCTBO TEeIoThl Q;, MepeJaHHoe OXJIaauTento; 3) pa-
00Ty A, coBepiiaemyro ra3om 3a uki;, 4) repmuueckuiit KIT/] n mukma.

Kourpoabnas padora 2
(3 cemecTp)
«Jaekrpocratuka. IlocTosHHLIN TOK. Maraeruim»

1) Cucrema COCTOUT M3 TpeX 3apsiioB - JBYX OJUHAKOBBIX 2

no BeanmunHe Q1=|Q2/=1 MKKI M MpPOTHBOMONOKHBIX 1O 3HAKY H

3apsana Q=20 uKn, pacmonoxkeHHOTo Touke 1 mocepenuHe Mexmy

JIBYMsI APYTUMH 3apsiiaMu CUCTeMBI (cM. puc.). Onpenenurs ume-

HEHHWE TMOTEHIMAJbHOW H3Hepruu All cuctembl TpuU TEpEeHOce 0?_“-—‘?(;) ______ _¢
]
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na Q u3 Touku 1 B TOUKY 2. DTH TOYKHM yAaJ€HbI OT OTpULIATEIbHOTrO 3apsaaa Q1 Ha paccTosHUE
a=0,2 m.

2) Paccrosinue d Mexxay IByMsl JUIMHHBIMU TTapajljiebHBIME [IPpoBojamMu paBHo 5 cm. 1o
IIPOBOJIAM B OJIHOM HAIIPaBJIIEHUU TEKYT oJMHaKoBble TOKU [=30 A kaxapiii. HaliTu HampspokeH-
HOcTh H MarHuTHOro mnosis B TOUKe, HAXOAIIEHCS HA PACCTOSAHUU I'1 = 4 CM OT OJJHOTO U I = 3
CM OT JpYroro IpoBoJa.

3) Kakas yckopsitoniasi pasHOCTh noreHuanoB U tpedyercs ais TOro, 4rodbl c000-
muTh ckopocth V=30 Mwm/c: 1) anekTpony; 2) npoToHy?

4) K HCTOYHHKY TIOCTOSSHHOTO TOKa ¢ € = 12 B ¥ BHYTpEHHUM CONPOTHBIIEHHEM I = 2 OM
MOAKIIOYAIOT 1€, KOTOPAasi COCTOUT U3 JIBYX OJMHAKOBBIX PE3UCTOPOB, COCIMHEHHBIX TaK, KaK
MOKAa3aHOo Ha puc. moja a u 6. YeMy paBHa MOIIHOCTh TOKA B LIETIH, €CJIM OHA OJIMHAKOBA KaK MPH
[IOCJIEI0BATENbHOM, TaK U MapajuleIbHOM COEIUHEHUH pe3ucTopoB? CONpOTHBIEHUEM MPOBO-
JSIIMX TPOBOJAHUKOB IIPEHEOpeyb.

&,r
| &, r £
152 1

R

&
R R

H a) 0)

5) Onpenenuth IUIOTHOCTD TOKA | B XeJIe3HOM IpoBogHuKe utnHOoM =10 M, eciiu mpoBoa
HaxoauTcs oy Hanpspkearnem U=6 B.

6) DieKTpOH ABHMXKETCS B OJHOPOJAHOM MAarHUTHOM mosie ¢ uHAykuueir B=9 mTn mo
BUHTOBO# JInHUH, paguyc R koTopoii paBen 1 cMm u mar h=7,8 cMm. Onpenenuts nepuon 7' 00-
palleHus 3JIeKTPOHA U €ro CKOPOCTh V.

7) DiaekTpoH B HEBO30OYXJIEHHOM aTOME BOJOpOJA IBHIKETCS BOKDPYT sjpa Mo
OKPY)KHOCTH paamycoM F=53 mM. BBIUUCIUTH CHIIy SKBHUBAJIEHTHOTO KPYroBoro toka | m
HANPSKEHHOCTD [ 10715 B UEHTPE OKPYKHOCTH.

8) MuayktuBHOCTH L, kaTymiku (6e3 cepaeynnka) pasHa 0,1 mI'a. [Ipu kakoi cuie Toka
| sneprust W marautHoro nosist pasHa 100 mx JIx?

KonTpoabnas padora 3
(4 cemecTp)
«Onruka. KBantoBo-onTnueckue sBjaeHus. nepuas dusnka

1) ToueuHbIif UCTOYHUK CBETA S HAXOJUTCSA B KUAKOCTH Ha rinyoune h = 20 cm. Ha mo-
BEPXHOCTH KHUJKOCTH 00pa3yercsi ocBenieHHoe MATHO. C MOMOIIBI0 TOHKOW COOUparoIeil TnH-
3Bl TIOJTYYAaIOT YMEHBIIIEHHOE M300pa)KeHNEe OCBEIIEHHOTO MsATHA HA AKpaHe, OTCTOAIIEM OT TO-
BEPXHOCTH JKUIKOCTH Ha pacctosiuuu L = 10 cm. dokycHoe paccrosiaue mun3el F = 1,6 cMm. Ilo-
Ka3arellb NpeJIOMIICHHS XUAKoCTH N = 1,5. UemMy paBeH paanyc OCBEIIEHHOIO MATHA HA dKpaHe?

2) YcraHoBKa aiist osrydeHus koser] HproToHa ocBenaercsi OeIbIM CBETOM, I1aIal0IIiM
HOopManbHO. HaiiTu paanyc 4eTBEpTOro CUHET0 KOJIblia B OTPaXKEHHOM CBETE, €CJIN JUIMHA BOJIHBI
A =400 Hm, paauyc KpuBU3HBI JUH3BI R =10 M.
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3) CrekTp mosiydeH ¢ moMoisio audpakimonHon peuierku ¢ nepuogom 0,003mm. Ju-
HUS B CIIEKTPE BTOPOTO MOPSAJIKA HAXOUTCS Ha PACCTOSHUU SCM OT IIEHTPAIbHOI'O MaKCUMyMa U
Ha paccTosHUU 150cM. oT perieTku. OnpeaenuTs JUIMHY CBETOBON BOJIHBI.

4) ®otoH ¢ sHeprueii 5,3 3B BIpbIBaeT ¢ MOBEPXHOCTH METAUIMYESCKON IIACTHHBI AJICK-
TpoHbl. Kakoii sHeprueit nomkeH o0nagarh (HOTOH, YTOOBI MAaKCHMAaJIbHAsl CKOPOCTh BBUIETAOIIMX
AJIEKTPOHOB yBenuumiiach B 2 pa3a? Kpacnas rpanuna 3751Mm.

5) PeHTreHOBCKOE M3ITy4CHHUE JUTMHOW BOJHBI A =55,8 M paccenBaeTcs IUIMTKOW rpadu-
ta (Komnron-3pdekr). Onpenenuts JIMHY BOJHBI A’ CBETa, paccesHHOro moj yriom 6=60° k
HaIMpaBJICHUIO NaIA0NIET0 yYKa CBETa

6) OnpenenuTe, HACKOJbKO W3MEHHJIACH DHEPTUs B aTOME BOJOPOJa NPU H3IyYCHHU
atomoM (oToHa ¢ JIMHOM BoHEL A =4,86-107 M.

7) Omnpeznenure, KaKyr YCKOPSIOIIYIO Pa3HOCTh MOTCHIMAIOB JOJKEH IPOUTH MPOTOH,
4yTOOBI JUIMHA BOJIHBI J1e-bpoiins ais Hero Obuta A =1 HM .

4
8) Ompexnenure SHEPTHIO CBSI3U sIpa aToOMa Teius e Macca HEUTPAIBLHOTO aToMa Teus

m,,, = 6,6467 -10 % kr m, =1,6736-10 kr y
© , Macca IIpOTOHA , Macca HCUTPOHA
m, =1,675-10"

KT Snepruro cBsa3u BeIpasuth B M3B.

ITepeuyenn 1a0oparopHbIX pador nmo Kypey «O0mas ¢pusnka»

Bropoiu cemecrTp:

1. O6paboTka pe3yabTaTOB HAOTIOACHUIA

2. MI3yyeHue 3aKOHOB MOCTYNATEIbHOTO JBIKEHUS Ha MallliHEe
aTtByna

3. DKCHIepyMEHTaIbHOE HCCIJIEOBAHWE OCHOBHOTO 3aKOHA JMHAMHUKHU BpalIATElIbHOTO
JBWKCHUS

4. OnpenenieHrie MOMEHTa MHEPIMH Tejla ¢ MOMOIIBbI0 MasTHUKa MakcBesuia

5. Omnpenenenre CKOPOCTH CHapsi/ia MPHU TMOMOIIM OAJITUCTUYECK OTO MasTHUKA

6. Onpenenenre aaradbaTHON TOCTOSHHOM

7. 3yueHne M30TEpMUYECKOTO IPOIecca

8. M3yueHne M30XOpUUYECKOTO Mpolecca

9. Ompenenenrie ko3 (durmenTa BI3KOCTH KUIKOCTH

Tpernii cemectp:

1. I3ydenue 3J1eKTpOU3MEPUTENBHBIX MPUOOPOB. M3yueHne 31eKTpOHHOTO ocuuuiorpada
2. VccnenoBaHue 3J€KTPOCTATUYECKOTO OIS

3. 3yueHne 37eKTPHYIECKOTO THCTEpE3rca

4. 3mepeHne COTNPOTHBIEHUS C MOMOIIBIO MOCTHKA YHUTCTOHA

5. MarauTtHO€E TI0JIE COJIEHOHA

6. OnpeneneHue ynenbHOTO 3apsaaa 3JIEKTpOoHa MeTooM TomMcoHa
7. VI3yyeHue MarHWTHOTO THCTEpe3Hca

8. M3yyenne pe3oHaHCa HampsiKEHUH

9. 3y4yenune pe3oHaHCa TOKOB

10. I3mepenne vacTtoTel MeToZioM Guryp Jluccaxy

YerBepThlil cemecTp:
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1. Onpenenennie AIMHBI BOJHBI NpU HOMOIIM Ounpuzmbl OpeHens

2. OnpenerneHue paauyca KPHBU3HBI JIHH3bI C IOMOIIBIO «Kouterl HproToHay
3.Tlomy4eHre M MCCIIEIOBAHKE MOJISIPU30BAHHOTO CBETA

. Onpenenenre Mokasaressi IPETOMIICHHS TUI0CKOTIAPALICTBHOM TTACTHHBI
. M3yuenne nudpakumm @ paynrodepa Ha audpakimoHHON penieTke

. 3ydyeHne 3aKOHOB TEIUIOBOTO W3IIYYCHUS

. M3yuenne Buytpennero ¢ortosddexra

. UccnenoBanue paboTsl MOTYIPOBOTHAKOBOTO JIHOIA

. CHATHE XapaKTePUCTHK TPaH3UCTOPa

O 00 3O L b

3K33M€H3HI/IOHHLII71 TECT
(4 cemecTp)

1. Kakast u3 npuBeAEHHBIX AP BOJIH SBJISETCS KOTCPSHTHOMN?
A cos(ot +at) o [A cos(ot +a.) A cos(ot + )
B
A, cos(ot + a,t) A, cos(ot + 1) A, cos(wt +3n)

2. KakoB HauOonplmMi MOPSAOK HAOIIOAAEMBIX MAaKCUMyMOB OT IU(PAKIMOHHON pe-
IIETKH IPU IIPOXOXKIEHUH YEPE3 HEE 3EJEHOr0 CBETa ¢ AIMHOM BOJHEI A, = 0,55 MKM, eciu 1ie-

puoa audpakunonHou pemerku d = 0,01 Mm?
a) 18 0) 36 B) 19 r) 37

3. Uemy paBHa MHTEHCHBHOCTH CBETa, MPOIIEIIIETO Yepe3 MOJsPU3aTop, eClid Ha MOJs-
pu3aTop MagaeT CBeT MHTeHCUBHOCTH |, ?

lo

a)l=I, 0) 1=0 B) | =—
2
4. 3akoH BuHa 171 TEMJIOBOTO U3Ty4YEHUS UMEET BUI:
8 Ry
a) Ay =— 6)R=0T" B) —— =T,
T Ayr
5. Ha puc. nzo0paxens! 1Ba rpaduka 3aBUCUMOCTU (YHKLIUU
Kupxroda ot anuns! BonHbl npu temneparypax 1, u T,. Kakoe nz 4T AT T
YTBEPKJICHHUI BEPHO? ‘{ 4'_]}‘2
a) T1 =T2 6) T1 >T2 B) Tz >T1 . fo 4 T .
0 >
A
6. Uemy paBHa macca ¢orona?
hv hv hA
a) m=—- 0) m=— B) M=—
c c c

7. ICTOYHUK HCITYCKAeT JIEKTPOMArHUTHBIE BOJIHBI, JJIMHA BOJHBI KOTOPBIX COOTBET-
CTBYET PEHTTEHOBCKOMY H3ITYYCHHIO A = 1071 m. Kakoit SHeprueu obmagaer u3ydyeHHbIN (o-
TOH?

a) 0 6)2 - 107" Ix B) 2 - 10" Jix r)3 - 10" Ik

8. Kakoe u3 yrBepxaeHuii BepHo?
a) MOMEHT HMILyJIbCa 3JIEKTPOHA, ABIIKYLIETOoCs IO CTAlMOHApHOW OpOUTE HOJKEH
MMETh KBAaHTOBAaHHBIC 3HAUCHUSI MOMEHTA UMITyJIbca MVI =nh
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0) MOMEHT MMITYJIbCa JEKTPOHA, ABMKYLIETOCS 110 CTAllMOHAPHON OpOUTE MMEET JTr00bIe

3gaueHus L =mvr

HOB

KOC

B) JIEKTPOH, JIBUTASICH 110 CTALIMOHAPHOM OpOHTE, HE MMeeT MOMeHTa umiyibsca: L=0.

9. CootHomieHue HeomnpeaeneHHocrel I 'elizenOepra nmeer BUI:
a) Ap,Ax>h 0) AEAX>h B) AEAh >t

10. YpaBuenwue lllpenunrepa Ans CTallMOHAPHBIX COCTOSHUN UMEET BH/I:

2

a)A‘P+;l—(U _E)¥ =0 6)A‘P+;—T(E—U)‘P:O B)i—TA‘P+(E—U)‘P=O
m

11. Mopens atoma 3.Pezepdopa onmuceiBacT aToM Kak

a) OJTHOPOTHOE JICKTPUUYCCKH HEUTPAIbHOE TEJIO OUEHb MAJIOro pa3zMepa

0) 1Iap U3 TPOTOHOB, OKPY>KEHHBIN CJIOEM JJICKTPOHOB

B) CIUIOIIHOW OJHOPOJIHBIN IMOJIOKUTEILHO 3apsHKCHHBIN 1Iap ¢ BKPAILICHUSIMHU 3JICKTPO-

r) MOJIOKUTECIIBHO 3aps’KEHHOC MAJIOC AP0, BOKPYT KOTOPOI'O0 ABUIKYTCS SJICKTPOHBI

12. KakoB cocTaB sijipa U30TOIa pajius 2§§ Ra ?

a) 226 MpOTOHOB U 88 HEUTPOHOB 0) 88 mpoToHoB 1 138 HEHTPOHOB
B) 88 aexkTpoHOB 1 138 MpoTOHOB r) 138 mpoTOHOB 1 88 HEUTPOHOB

13. 3akoH pasiMOAaKTHBHOTO pacraja UMEeT BUJI:
- In 2
a) dN = —ANdt 6) N=Nge™ B) Ty ===

14. Tlepuox nonypacnajga HEKOTOPOro paAMOaKTUBHOIO U30TONA paBeH 1 mecsany. 3a Ka-

BpeMs U3HAYaJIbHO OOJIBLIOE YHCIIO SJIEp 3TOTr0 U30TONAa YMEHbIIUTCA B 32 pa3za?
a) 3 mecsia 0) 4 mecsna B) 5 MecsIeB r) 6 Mecsl1IeB

15. Kakas J0JIA OT OOJIBIIIOT0 KOJIHUYESCTBA pPaaArOaKTUBHBIX aTOMOB OCTACTCA HCPACIIaB-

nieics yepes3 UHTEpBaJl BpEMEHH, paBHBIN JIBYM IepHoJiaM Hoiaypacnania’?

a) 25% 6) 50% B) 75% r) 0%



