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AHHOTALHS

Jucunminna «Pu3rka» BXOAUT B 00pa30BaTeIbHYIO MPOrPaMMy BBICIIET0 00Opa30BaHUsI
[0 HANpaBICHUIO MOATOTOBKW/  coenuambHOocTH  11.03.02  «MHpOKOMMYHHKAIMOHHBIE
TEXHOJOTMM M CHCTEMBl  CBA3W»  HampaBlieHHOCTH  «lIporpaMMHO-3aIIUIICHHBIE
nH()OKOMMYHUKAIMMy». JJucnuminna peanusyercs kadeapoit «Nedy.

JluctuiuinHa HaielneHa Ha JOPMHUPOBAHKE Y BBITYCKHUKA CIEAYIOIIMX KOMITCTCHIMI:

OIIK-1 «CriocoOeH UCTIONb30BaTh MOI0XKCHHUS, 3aKOHBI U METO/bI €CTECTBCHHBIX HAYK U
MaTeMaTHKH JUISl PELICHNS 32124 HHKCHEPHOU JIeSITeIbHOCTID)

CogepxaHne JUCHUIUINHEI OXBAaThIBACT KPYT BOIPOCOB, CBA3AHHBIX € IpoOiieMaMu o0meit
busuku.

[IpenogaBanue OUCHUIUIMHBL IpedycMaTpHBaeT —cieayiomue (opMbl OpraHU3alHu
y4eOGHOTo mpolecca: JICKIUH, IPAKTHIECKHIEe 3aHATUsL, JJaOOpaTOPHBIE PabOTHI, CAMOCTOSTEIILHAS
paboTa CTyIeHTa, KOHCY IbTaIHU.

IIporpaMMoli AUCOUIUIMHBEL MPETYCMOTPEHBI CICAYIONINE BHABI KOHTPOJIS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B (hopMe 3K3aMeHa.

OO6mas TpyZOeMKOCTh OCBOCHHS NHCHUIUIMHEI COCTABISET § 3adeTHBIX eauHMI, 288
4acoB.

SI3bIK 0OyUeHUS 1O AUCIUIUTMHE PYCCKUA »

1. TlepedeHb mIaHUPYEMBIX PE3yJIBTATOB OOYUYEHHS [0 JUCIUILIHHE
1.1, Ienu npenosaBaHus JUCHUILUIMHbI
LlemnsiMu nIpenoaBaHust JUCIUILUTHHEL SIBIISTFOTCS:
-II0JIy4eHHE CTYICHTaMHI HeOOXOIMMBIX 3HAaHUI 1 HABBIKOB B 00JIACTU €CTECTBEHHBIX HAYK;
-[IPEICTABICHAEC BO3MOXKHOCTH CTYACHTAM pasBUTh M IPOJEMOHCTPHPOBATH HABHIKH B
HM3MEPEHUSIX, BBIYMCICHUSX 1 00paboTKe Pe3ysIbTaTOB U3MEPEHH;
-CO3/aHUe  IOJICPXKUBAOIICH 00pa3oBaTeIbHONW CpeAbl IPEHOJAaBaHMS UL OCBOCHHS

TEXHUYCCKUX TUCIUITINH.

1.2. JlucuumniauHa BXOJUT B COCTaB 003aTEIbHON YacTH 00pa30BaTENbHOM MPOTrpaMMbL
BbIciIero oopasopanus (nainee — OIT BO).
1.3. Tlepeuenb mIaHUpyeMbIX pPe3yJIbTaTOB O0YUYECHUS 110 JUCIMIUIMHE, COOTHECEHHbIX C

IUTAaHUPYEeMBIMH pe3ynabratamu ocBoerus OIT BO.

B pesynbrate n3yueHus AMCUUILIMHBI OOYdalOIMIiCs JOJDKEH 00nagaTh CICAyONMMI
KOMIIETEHIMSIMH FJIH UX 9acTsIMU. KoMIeTeHINH U WHIUKATOPHI X JOCTIDKCHUS NIPUBEACHEI B

tabmune 1.

Tabmuma 1 — [lepedyeHb KOMOETEHINH M HHAUKATOPOB HX JIOCTIKCHUS

Kareropus (rpynmna)
KOMIIETCHIIUH

Kon u
HAaUMEHOBaHUE
KOMITETEHIIMH

KOZ[ 1 HAaMMCHOBAHHNEC MHIAKATOpa
JOCTHKEHWA KOMIICTCHIIUH

ObuienpodeccroHanbHbIe
KOMIIETCHIIUH

OIIK-1 Criocoben
HCIIOJIb30BATh
OJIOKEHHSI,
3aKOHbI 1 METO/IbI
€CTECTBEHHBIX HAYK
W MaTeMaTHKH IS
peleHus 3aaa4y

OIIK-1.3.1 3naer dyHraMeHTaIbHbIC 3aKOHBI
IIPHPOJIBI X OCHOBHBIE (DH3HUECKUE
MaTeMaTHYECKUE 3aKOHBI U METOJIbI
HaKOIUICHHUS, [Iepeiaul U 00paboTKu
uHpOpMAIIH

OIIK-1.V.1 ymeer npuMeHsATh HU3NUECKUE
3aKOHBI ¥ MaTEMaTHIECKH METObI 1S
peLIeHHS 3a/]a4 TEOPETUUECKOTO U
MIPUKIIATHOTO XapaKTepa

HMH)KEHEPHOMH OIIK-1.B.1 Biajieer HaBbIKAMH
JEATEIbHOCTH HCTIONB30BAHNUS 3HAHUH (DH3UKH U
MaTeMaTHKHM IIPU PEIIEHUH IPAKTHYECKUX
3amad
2. Mecto qucuurnHbl B cTpykrype OIT

JlucuuruinHa MoKeT 0a3upoBaThCs Ha 3HAHUAX, PaHEe MPUOOPETEHHBIX 00YYAOIUMUCS
NIPU U3YYCHUH CIIETYIOMIX TACIUILINH:
— Maremaruka. MatemaTnueckuii aHanmus
— Maremaruka. AHanTHTHYECKAas TeOMETPHS U JINHEHHas anredpa
3HaHUS, MOJIyYCHHBIE NPH HM3yYCHHN MaTephala JAHHOH IUCHUIUIMHBL, HUMEIOT Kak
CaMOCTOATENbHOE 3HaUCHHUE, TAK U MOT'YT UCIIO/IB30BAThCS IPH U3YUCHUU IPYTUX JUCILUIIIMH:

— DIeKTpOHUKA
— DIeKTPOTEeXHUKA

- SHCKTPOMaFHHTHLIe T10JIA ¥ BOJTHBI

— OO6mmas Teopus CBs3U

Tabuuie 2.

3. OO0bBEM U TPYAOEMKOCTh AUCIMILIAHBL
Jlanupie 00 00mmeM 00beMe AUCLHUILUIHHBI, TPYAOEMKOCTH OTACIBbHBIX BHUAOB Y4eOHOI
paboThI 10 JUCHMIUIMHE (M pacrpeeieHHe 3TOH TPYI0EMKOCTH M0 CEMECTpaM) MPE/ICTaBICHBI B




Tabmuma 2 — O6beM 1 TPYI0eMKOCTb THCIIHILTHHEL

o Tpy10eMKOCTb 110 CEMeCTpam
Bun yueGHOIt paboThI Bcero pY No2 No3 P
1 2 3 4
Oowan mpyooemkocns OuUCYUNIUHDL, g/ 288 4/ 144 4/ 144
3E/ (uac)
Ayoumopnvle 3anamus, BCEro yac. 136 68 68
B TOM YHCIIE!
nekuuu (JI), (4ac) 68 34 34
npakTuueckue/cemunapckue 3amsatus  (113), 17
34 17
(gac)
1abopartopHsle paboTsl (JIP), (dac) 34 17 17
KypcoBoii npoekT (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 116 76 40
Buo npomescymounoi ammecmayuu: 3auet, | dudd. OK3.
mudd. 3ager, sx3amen (3auer, dudd. 3auy, 3au., Judd. 3au.
DK3.%%) OK3.

B .
IIpumeuanue:  kanaunaTckuii ok3amen

4. CoaepxaHue IUCLMIUIUHBL

4.1. PacnpeneneHue TpyA0EMKOCTH JUCIMIUIUHBI IO pa3/iesiaM U BUIAM 3aHSATHI.
Pazyernsl, TeMbI AUCIUIUIMHBI U UX TPYIOSMKOCTh IPUBEACHEI B TaOIHIE 3.

Tabsauia 3 — Pa3nensl, TeMbl JUCUUIUIMHBL, HX TPYI0EMKOCTh

6

KunemaTrka JIBHKEHUS MaTepualibHOM Touku. CKOPOCTh
u yckopenne. HopmanbHoe U kacaTenbHOe yckopeHus. Pammyc
KpPUBHM3HBI ~ TpaekTopuu. OCHOBHas 3ajaya  KHHEMAaTUKH
MaTepHanbHOH Toukd. KuHemaTHka [BIDKCHHS aOCOIIOTHO
TBEpJIOro Telia. Bpalenue TBepaoro teiaa BOKPYT HEHOBIIKHON
ocu. CBsI3b JTMHEHHBIX M YITIOBBIX BEIMYMH IPH BpaIlaTeIbHOM
JIBHIKCHHUH.

Wuepunanbupie cucteMbl orcueTa. OCHOBHBIE 3aKOHBI
KIIaCCHYECKON TMHAMHKH - 3aKoHBI HproroHa. OcHOBHas 3amada
JIMHAMHUKKM MaTepHanbHO Touku. HewHepuuanbHble CHCTEMBI
orcuera. CHIBI HHEPIMH. 3aKOH COXpaHEHHs HMIyibca. LleHTp
Macc u ero asxkenne. Cucrema LEHTpa Macc.

Mexanuueckass paboTa W MOIIHOCTh. KuHeTnueckas
sueprust. [lonst cuin. KoHcepBaTHBHBIC M JUCCUIIATUBHBIC CHIIBL.
VYcnoBue MOTEHIUATBHOCTH monst cuil. 3aMKHyTBIE H
HE3aMKHYTBIe CHCTeMbL. [loTeHIManbHash SHEPrus CHUCTEMBI.
CBs3b  MEKAy  NOTCHUMAIbHOM  SHEpPrued W 1oJieM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPAaHEHMS MEeXaHHYECKOH
sHepruy. CUCTEMBI €AUHUIL.

MoOMEHT CHIBI M MOMEHT HMITyJIbca. YpaBHEHHE

MOMEHTOB. 3aKOH COXpPaHEHHMs MOMEHTa HMIyJbca. MOMEHT
HMITyJIbCa TBEPAOTO Teld OTHOCHUTEIBHO HEMOABIDKHOH OCH.
Mowment  uHepuun.  OCHOBHOE  ypaBHEHME  JMHAMUKH
BpaIlaTeIbHOTO JBIDKEHUS TBEpAOro Tenma. Kunermueckas
9HEPIUsl BPAIIAOIIEroCcs TBEPAOro Tela. YPaBHEHUs IBHKCHUS
1 yCJIOBUS PaBHOBECHUS TBEPIOTrO Tela.
IMpuHnmn orHocHTenbHOCTH [armmitest, mpeodpaszoBanust [ anwrest.
IToctynaTst creruaIbHON TEOPUH OTHOCHUTEJIBHOCTH.
IIpeoOpa3zoBanust JlopeHua u cienctBus u3 HUX. OCHOBBI
PEeNSTUBUCTCKON MeXxaHuku. VIHTepBas, €ro WHBAPUAHTHOCTB.
PenstuBncrekunit HMITYJIBC. OcHoBHOE ypaBHEHHE
PENSATUBUCTCKON JIMHAMMKH. Kunernueckas SHEPrus
penaTHBHCTCKOM dacTHIbl. CBs3b Maccsl M dHepruu. CBs3b
MEXKJy SHEprueil M HMIyJIbcOM dacTHIbl. OCHOBHbIE HIEH
o0m1ell TEOPHU OTHOCUTEILHOCTU

Paszenbl, TeMbI TUCIUTUTHHBL Jexunn | 113 (C3) 1P ‘ KIL ‘ CPC
(gac) (gac) (uac) (uac) (uac)
Cemectp 2
Paznen 1. Mexanuka 11 5 7 - 25
Paznien 2. dusuka KonebaHuii U BOJIH 11 5 7 - 25
Paznen 3. DnekrpuuecTBo 12 7 3 - 26
Hroro B cemectpe: 34 17 17 76
Cewmectp 3

Paznen 4. DnekTposuHaMuKa 11 5 7 - 12
Paznien 5. BoiHoBast ¥ KaHTOBAs OIITHUKA 11 4 6 - 12
Paznen 6. KBanroBast MexaHHUKa 12 8 4 - 16
Hroro B cemectpe: 34 17 17 40

Uroro 68 34 34 0 116

4.2. CopeprkaHue pa3JenoB H TeM JICKINOHHBIX 3aHITHH.
CozepixaHue pasiesioB U TeM JEKLHOHHBIX 3aHATHIl IPUBEICHO B TabuIe 4.

Tabuuia 4 — Coz{ep)l(a}me pasaciaoB U TEM JICKIIMOHHOI'O UKJIa

Howmep pa3nena

HasBanue u cogepkaHue pasesioB U TEM JICKIIMOHHbIX 3aHATHI

Duspxa KosnebaHuil U BOIH

l'apMoHnueckuif M aHFapMOHMYECKHH  OCLUILIATOP
(MaTeMaTHYCCKUil MasTHUK, (U3MICCKHI MAasSTHHK, KOJIeOaHUs
moj jeWcTBuem ympyrod cuibl). CloxeHHe KoieOaHHMI.
Duznyeckuit CMBICIT CHEKTPAJIBbHOIO PasIOKEHUS.
Jubdepennmansuoe  ypaBHenune Kkonebanmil. CBoOOAmHEIE,
3aTyxarolye koneoanus. BeiHyskeHHble konebanus. Pesonanc.
KuHemaTrka BOJHOBBIX TPOIECCOB (TIOCKHE U CcdepudecKue
BOJHBI). BonHoBoe ypaBHenwe. [lpuHIMI —Cynepro3uImu.
Ouneprust BoiHbl. IloTok oSHepruu. MHTEHCHBHOCTH BOJHBL
Crosyass BosHa. 3ByK. OCHOBHBIE XapaKTEPUCTHKM 3BYKOBOM
BoJIHBL. Dddexr Jlorepa st 3ByKOBBIX BOJIH

1

Mexanuka

IIpeamer mexanuku. Mexanuueckoe JBrkeHue. [Tonsrue
COCTOSIHUSL M JCTEPMHMHHM3M B  KJIACCHMYECKOW MEXaHHKe.
YpaBHeHUsl ABMKEHUs. ['paHMILbI IPUMEHUMOCTH KJIACCHUYECKON
MEXaHUKH. PensiTUBUCTCKAs M KBAHTOBAsI MEXaHUKA

DJIEeKTPUYECTBO.

DONeKTpocTaTHKa B BaKyyMe. 3aKOH COXPaHCHHS
bIIeKTpHYeckoro 3apsga. 3akoH Kynona. CucTeMbl €IHHHIL
Mpuaunn  cyneprosunun. CHCTEMBI  3apSUKCHHBIX — YaCTHIL.

3HeKTpH'—I€CKPII7[ Jnojb. Pabora cui JICKTPOCTATUYCCKOI'O I10JIA.




[eopema o LUPKY SN BEKTOpa HaMpsHKEHHOCTH.
[ToTeHIIHAIBHOCTD 3IEKTPOCTATHIECKOro Mo, HanpsnkeHHOCTS 1
[OTEHIHal 3JIEKTPOCTATUYECKOIO MOJIS, CBA3b MEXKIy HHMH.
lfeopema I'aycca mms 2IEKTPOCTATHYECKOTO OIS B BaKyyMe.
[Ipumenenue Teopemsl ['aycca k pacyery nosiei.

DJeKTpocTaTHKAa B BEHIECTBE. THUIBI IUAICKTPHKOB.
Tonstpusarmst gusnekTpukoB. CBOOOIHBIC W CBSI3aHHBIC 3apSbl.
Jluanextpuueckas BOCIIPUUMYHUBOCTb. Jlusnexrpuueckas
MPOHMIIAEMOCTb.  DJIEKTPUYECKOE  CMENIeHHne  (MHIYKIHs).
Teopema T'aycca juis 3J€KTPUYECKOTrO IOJsL B JUDJIEKTPUKE.
VYcaoBus Ha rpaHHIE pa3zena IByX JHAICKTPHKOB. [loxe BHyTpH
NPOBOJHMKA Wy ero moeepxHocTd. OOmas 3agaua
INEKTPOCTATUKH. DIEKTPOSMKOCTh IIPOBOIHUKA.

KonneHcaropel. DHeprust CHCTEMBI  SIEKTPUUECKHX

3apsiioB.  DHEpPrusi  3apsHKEHHOro  mpoBoaHUKa.  OObeMHas
TUIOTHOCTB SHEPTHH AIEKTPHIECKOTO TTOIs.
VYcioBusl  CylIECTBOBaHMS OJIEKTPUUYECKOTO TOKA. YpaBHEHUE
HENPepBIBHOCTH. DIIEKTPOBIKYymas cuia. HemorennmansHoCTh
nojst CTOpoHHUX cwil. 3akoHsl Oma u  JDxoyns-Jlenna B
MHTErpabHON 1 nuddepeHnmanbHoi popMax.

[lnanka. KBanroBast ontuka. ®otodddext, onbitel CTonerosa.
®otonsl. [lapnenue ceeta. KopiyckysipHO-BOJIHOBOW JTyalllu3m
Jutst ceeta. D ekt Komnrona.

DJIeKTpoANHAMUKA
MarnurocraTuka B BemlecTBe.  HaMarHMYeHHOCTb.
Monexynspaple  TOKA.  MarHutHas  BOCHPHHMYHBOCTG.

MarnuTtHas IpoHHUIaeMocTb. HanpspkeHHOCTh MarHUTHOTO TTOJIS.
JluamMarHeTHKy, mapamMardethku, deppomarnetuku. Teopema o
LUPKYJSIIUH ~ BEKTOpAa  HANPSHKEHHOCTH  MAarHHTHOTO  ITOJIS
(uarerpanbHas U auddepenimansHas Gopmbl). YCIOBHA Ha
TPaHUIE ABYX MarHETHKOB.

3akon  dapazes. IpaBuno  JleHua. CaMOuHTyKLMsL.
MHayKTUBHOCTS. Bsaumnas MHIYKLAS. Bsanmnas
UHIYKTUBHOCTb. OOBeMHast IUIOTHOCTh 3HEPTMM MarHHUTHOTO
nonst. BuxpeBoe anekrpuueckoe nose. Tok cmenienust. Cucrema
ypaBHEHHI Makcgenna. MartepuanbHble YpaBHEHMS.
KBasucranuonapusle  TOKM.  VHBapMaHTHOCTb  ypaBHEHUit
MakcBera OTHOCHTENIBHO IpeoOpasoBanuii Jlopenna. [TpuHmmn
OTHOCHUTEIBHOCTH B 2JIEKTPOJUHAMHKE

KBaHTOBas1 MEeXaHHKa

Teopust bopa. Omnbitet ®panka u Iepua. KopmyckyssipHo-
BOJIHOBOM Jlyalu3M MuKpodacTHl. I'mmoresa ne bpoins.
®dazoBasg M Tpynnosas cKopoctu BoiH xae bpoitns. BonHopoii
nakeT. CTaTHCTHYECKOE MCTOJIKOBAaHHE BOIH 1€ bpoils.
[punimn HeonmpenenaeHuocTu [ eitzendepra. BonHoBas GyHKIms,
ee OCHOBHBIC CBoifcTBa. OmepaTopbl (HU3UUECKUX BEIMUYHH.
Bpemennoe u  cramuoHapHoe ypaBHeHume Ilpenmnrepa,
KBAaHTOBBIC COCTOSIHHS. KBAaHTOBBIC yPAaBHCHHS BIDKCHUSL
Caobonnas yactuna. Yactuna B OECKOHEYHOW MOTEHINATIBHOM
sime. KBauToBbli ocuumisitop. HynmeBas sHeprusi, HyseBbie
konebanns. IIpoxok/JeHne 4YacTHIl dYepe3 IMOTEHIMATbHBIH
Gapoep. TynuenbHbIi 3 HeKT.

Atom Bozmopona B KBaHTOBOW MexaHHKke. KBaHTOBBIC dHCIa.
OpOuTanbHbIA ~ MEXaHWYECKMH M MAarHUTHBIE ~ MOMEHTBI
aNeKTpoHa B aTroMe. OpOHTaTbHOE THPOMAarHUTHOE OTHOIICHHE.
Onbir  Hrepua u Tepnaxa. Crud  anextpoHa. Ilpunimn
TOXIEGCTBEHHOCTH  MHKpodacTHl. @DepMHOHBI #  OO30HBL
CuMMeTpHs BOJTHOBOH (DYHKIIMH CHCTEMBI OJMHAKOBBIX YaCTHII.
Hpunuun Ilaymu. OObsICHEHHE TNEPUOJMYECKOW  CHCTEMBI
anemenToB J[.M1.MenneneeBa. DHepreTHUECKHUii CIIEKTP aTOMOB K
MoJekyJl. [Ipupoja XMMHYECKO# CBSI3H.

4.3. Ilpaktuyeckue (CEMHHAPCKHE) 3aHATUS
TeMbl IPaKTHYECKHUX 3aHATUH H UX TPYHLOEMKOCT IIPUBEICHBI B TaOIHULE 5.

Tabmuma 5 — [IpakTHYeCKHE 3aHATHS U UX TPYJOEMKOCTh

BosHoBast 1 KBaHTOBasI ONITUKA

BonHoBoe ypaBHEHHE ULl SIEKTPOMArHAUTHON BOJHBI. CBOWCTBa
3JIEKTPOMAarHUTHbIX BOJH. Bekrop IloiiHTHHTa. MHTEHCMBHOCTH
ceta. D dext Jormiepa i IEKTPOMATrHUTHEIX BOJH.
OrpaxkeHne W TpesomieHue cBeta. OnTHueckoe n300paxeHue.
Mpunuun ®epma. Uurepdepenuus cpera. KorepeHTHOCT H
MOHOXPOMaTHYHOCTh. Jndpakus cBera. IIpunmun ['roiirenca-
Openenss. Meron 300 ®Openens. Judpakuns Ppaynrodepa Ha
menu u TudgpaknnoHHoi pemerke. [onorpadun. EctecTBeHHBII
U TOJIIPU30BaHHBIA cBeT. 3akoH Mamoca. [lonspusanus csera
IIpU OTpayKeHHU U IpeloMiIeHHH. 3akoH Bprocrepa. [IBoiiHoe
ayuenpenomiaenue. HopManbHas M aHOMalbHas JIMCHEPCHs.
dazoBasg u rpymnmnoBas ckopoctd. Popmyna Pames. DaeMeHTHI
®Dyphbe - ONTUKU.

TennoBoe uznyyenue ten. 3akoH Kupxroda. 3aKoHbI U3ITyYESHUs
abcoyoTHO 4epHoro Tena. KBaHTOBas rumore3a H  (opmyia

Ne
Ne TeMbl mpaKTHYECKUX DOpMBI IPAKTUUECKUX TpynoemkocTs, |pasiena
/i 3aHATHI 3aHATHI (gac) JIACIIAIT
JIMHBI
Cemectp 2

1 | KunemaTka u qJuHaMuKa Pemenue 3amau 2 1
MaTepHaIbHON TOUKH

2 | KunemaTuka v JuHaMUKa Pemenue 3amau 3 1
a0COJIIOTHO TBEPJIOTO Telia

3 | Kunematuka u JUHaMHKa Pemenne 3anau 5 2
KoJieOaHui

4 | HanpsbkeHHOCTD U Pemenne 3anau 2 3
TIOTEHIHAIT
3JIEKTPOCTATHYECKOT0 OISt

5 | JIBU3KEHUE 3apsKEHHBIX Pemenne 3anau 1 3
YJaCTHII B
9NIEKTPOCTATHIECKOM TI0JIe

6 | JAu3eKTpuku B Pemienne 3anau 2 3
3JIEKTPHYECKOM I10JIE.
Konpaencaropet




4.5. KypcoBoe npoekTHpoBaHue/ BHINTOJIHEHHE KYPCOBOH pabOThI
V4eOHBIM ITAHOM HE MPETyCMOTPEHO

4.6. CamocrositenpHas pabota 00y4aromuxcst
Bujisl caMOCTOSATENBHOM pabOTHI M €€ TPYI0EeMKOCTh IIPUBEACHEI B TabIHLE 7.

Tabnuua 7 — Buasl caMOCTOSTENILHOM paboThI M €€ TPYJOeMKOCTh

Buj camocTosTenbHON paboThI Bzzzo’ Cemecrtp 2, yac Cemecrp 3, yac

1 2 3 4
W3yueHne TeOpeTHIECKOro MaTepuaia 76 56 20
quctumiael (TO)
IoaroroBka K TEKyIIeMy KOHTPOJIIO 20 10 10
ycneBaemoct (TKY)
TToAroToBKa K MPOMEKYTOUHOM 20 10 10
atrecraiuu (ITA)

Bcero: 116 76 40

5. Ilepeuenp yueOHO-METOMIECKOr0 00ECIICUCHUS

JUISL CAMOCTOSITENILHOM PabOThI 00YYaIOIIUXCSI O TUCHUITLIHHE (MOJTYJIIO)

V4eOHo-MeToANYeCKNEe MaTepraibl JUIsl CAMOCTOATENBHOW PaboThl 00yJaroIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U HICKTPOHHBIX yUCOHBIX M3IaHHUI
IepeueHb meyaTHBIX U JIEKTPOHHBIX YIeOHBIX M3aHHUH IPUBEICH B TabHIe 8.
Tabnuua 8— [lepeyeHb NEYATHBIX U AIEKTPOHHbIX YUCOHBIX M3/IaHUI

ludp/
URL anpec

Bubnuorpapuueckas ccpuika

KonutecTBo 3K3eMIUIIpOB B
OubmMoTeKe

(KPOME 3MEKTPOHHBIX IK3EMIUISIPOB)

Cagenbes, 11.B. Kypc ¢usnxu (B 3 T1.). Tom
1. Mexanuka. MonexymspHas ¢uzuka
[DnexTponHsIi pecypc] : yaed. mocodue —
OnektpoH. nan. — Cankr-IlerepOypr : Jlans,
2016. — 356 c. — Pexxum jrocrymna:
https://e.lanbook.com/book/71762. — 3ar. ¢
JKpaHa.

Cagenbes, 1.B. Kypc o6meit ¢pusuku. B 3-x
1T1. T.3. KBaHTOBas onTHKa. ATOMHAs
¢usuka. Ou3nKa TBEPAOTO Teaa
[DnexrponHbIit pecypce] : yuebd. mocobue —
OnektpoH. naH. — Cankr-IlerepOypr : Jlans,
2011.— 320 ¢. — Pexum gocryma:
https://e.lanbook.com/book/2040. — 3ari. ¢
9KpaHa.

XapakTepucTuKu Pewenue 3amau 2 3
IIEKTPHIECKOr0 TOKa
Cewmectp 3
WHmyKIus MarHUTHOTO Pemrenue 3amau 3 4
nonst. CHJIbI B MATHUTHBIX
TOJIAX
3aKOH 3JIEKTPOMAarHUTHON Pewenne 3aiau 2 4
nunykipn @apanes. Pabora
B MarHUTHBIX MOJISIX
Wnrepbepenis, Pemenne 3amau 2 5
M paKnus, OIIpH3aIns
TemnnoBoe u3nydeHue, Pemenne 3anau 2 5
dhorodrddexr
D¢ dpexr Komnrona, Pemenne 3amau 2 6
CBOMCTBa ()OTOHOB
ATOM BOJIOpOZIA Pemenne 3anau 3 6
ITocrynatsl bopa
CootHouleHue Pemenne 3anau 3 6
HEOIPeIeICHHOCTEH
I'eiizenOepra, BOJIHEI e
bpoiins
Bcero 34
4.4. JlabopaTopHbIE 3aHSTHUS
TeMbl Ta00OPaTOPHBIX 3aHATHH U UX TPYAOEMKOCTD IIPUBEICHBI B TabuuLe 6.
Tabmuma 6 — JlabopaTopHble 3aHATUS U UX TPYIOEMKOCTh
Ne
ggn HanmenoBaHue 1a00paTOpPHBIX paboT prﬂz):::;ocm, Zilf:flfs
JIMHBI
Cewmectp 2
1 Mamza ATByna 3 1
2 MasTtHuk Makcseiuia 4 1
3 Marematiyeckuii 1 000POTHBIH MasITHUKH 4 2
4 OnpenenieHne CKOPOCTHU 3BYKa B BO3JIYXE 3 2
5 OnpenesieHue EKTPOEMKOCTH KOHJIEHCAaTopa 3 3
Cewmectp 3
1 Omnpepenenne ropu30HTATBHOI COCTABISIONICH 3 4
HAIPSDKEHHOCTU MarHUTHOTO HOJIS 3eMIn
2 HccnenoBanue rucrepesuca heppoMarHuTHBIX 4 4
MaTtepuasoB
3 Konbiia Herotona 3 5
4 TIpoBepka 3aKOHOB TEIUIOBOTO M3ITY4YEHHS 3 5
5 OmnpeeneHne MUPHHBI 3aMPEIICHHON 30HbI 4 6
TIOJIyPOBOTHUKA
Bcero 34

Cagenbes, 11.B. Kypc ¢uzuxu. B 3-x T1. T.2.
OnextpuuectBo. KonebaHus 1 BOJIHEL
BoutHoBast ontka [D1eKTpoHHbI pecypce] :
yueb. mocobue — DnekTpoH. n1aH. — CaHKT-
HerepOypr : Jlanp, 2008. — 480 ¢. — Pexum




nocryna: https:/e.lanbook.com/book/347. —
3ari. ¢ skpaHa.

http://Ims.guap.ru Dusnka 2

http://lms.guap.ru Dusnka 3

[53(075)] Cagenbe U.B. Kypc obmieit puzuxu: DO4), 'C(94), I'CU3(1)
VYuebnoe nocodue B 3 1. 2014. T.1.
Mexanuka. MonekynsipHas pU3HKa

[53(075)] Casenbe U.B. Kypc obuieit ¢pusuku: DO(4), ['C(94), F'CU3(1)
VuebHnoe nocobue B 3 1. 2014, T.2.
DJIEeKTPUYECTBO U MarHeTU3M. BOJIHBI.
OnTHKa.

8. Ilepeuens HHOOPMALMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHb TPOrpaMMHOTO O0ECHEYEHHs, MCIOJIB3yEMOr0 MpPH OCYLIECTBICHUH
00pa3oBaTEIBLHOIO MPOIIECcca 110 JUCIHUILTHHE.
Tlepeuenp KCMONBE3yeMOro MPOrpaMMHOT0 oOecredyeH s npeacTaBieH B Taduue 10.

Tabnuua 10— [epeuens nporpaMMHOro 00ecneyeHust

[53(075)] Cagenbes U.B. Kypc obmieit puzuxu: DO4), 'C(91), 'CYU3(1)
VYuebnoe nocodue B 3 1. 2014. T.3.
KganroBast ontuka. AToMHast (hu3nKa.
®usnka TBepaoro Tena. Ousnka aTOMHOro
S71pa U 3IEMEHTAPHBIX YaCTHI

Ne i/t HaunmenoBanue

He npenycmorpeno

[53(075) Casenbe U.B. Kypc dhusuku: YaeObHoe DO(2), I'C(98)
Cl12 nocodue B 3.1. T.2. DnekTpHdecTBo.

Kose6anus u BosHbl. BonHOBas onruka.

2008

[531 B&3] Wponos U.E. Mexanuka: OcHoBHble 3akonbl. | ['C(133), FCU3(1), I1I°(6)
M.: ®us-matiur, 2008

8.2. [lepeuenn uH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYILECTBICHHH 00Pa30BaTeIbHOrO MPOLECca MO AUCIUILIINHE

[lepeyens HCMONB3yeMBIX HMH()OPMAIMOHHO-CIIPABOYHBIX ~CHCTEM MPEICTABIEH B
tabmuie 11.

Tabmuna 11— INepeyens nHPOPMAIIOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HawnmenoBanue

[53(075)] Cagenbe U.B. Kypc oOmeit puzuxu: DO4), 'C(94), I'CU3(1)
VYuebnoe nocodue B 3 1. 2007. T.1.
Mexanuka. MonekynsipHasi QU3HKa

He npenycmotpeno

[53(075)] Cagenbe U.B. Kypc o0mieit puzuxu: DO4), 'C(94), I'CU3(1)
VYuebnoe nocodue B 3 1. 2007. T.2.
DJIEKTPUYECTBO U MarHeTu3M. BosHbI.
Onruka.

9. MatepuanpHo-TeXHHYECKas Oa3a
CoctaB  MaTepUaIbHO-TCXHUYECKOW  0a3bl, HEOOXOAMMOM Uil  OCYLICCTBIICHUS
00pa3zoBaTeNbHOro Mpolecca Mo JUCHUILIMHE, TIPeJICTaBlIeH B Tadauel2.

Tabnuia 12 — CocTaB MaTepHalbHO-TEXHUUECKOH 0a3bl

[53(075)] Casenses 1.B. Kypc obmieit pus3nku: DO(4), ['C(91), ['CU3(1)
VYuebHoe nocobue B 3 1. 2007. T.3.
KBanToBas ontrka. ATomMHas Qusmnka.
®usuka TBEpOro Tena. Pusnka aTOMHOro
AP U IEMEHTAPHBIX YaCTHI

Ne HanmenoBanue coctaBHOi yacTu Howmep ayautopun
/n MaTepHaAILHO-TeXHUIECKON 0a3bl (Ipu HeOOXOAUMOCTH)

[53(075) Casenbe U.B. Kypc dhusuku: YaebHoe DO(2), 'C(98)
Cl12 nocobue B 3.1. T.2. DnekTpHdecTso.

Konebanus u Bossl. BonHoBas onTuka.

2008

1 Donp aynuropuit I'YAIT aiist mpoBeieHust 3aHATHI
JIEKIIMOHHOTO ¥ CEMUHAPCKOTO (MPAKTHYECKOT0) THUIIA,
TPYHIIOBBIX H HHAUBUIYAIBHBIX KOHCYIbTAINH, TEKYILEro
KOHTPOJIsl X NPOMEKYTOUHOM aTTeCTalkH.

[531 B&3] Wponos U.E. Mexanuka: OcHoBHbIe 3akonbl. | ['C(133), [CU3(1), I1I°(6)
M.: ®us-matiur, 2005

[53(075) Tpodumonra T.U. Kypc ¢pusuxu. 2007, DO(3), I'C(27)
T76]

7. IlepeueHb AIIEKTPOHHBIX 00PA30BATEIbHBIX PECYPCOB
NH(OPMAILOHHO-TEIeKOMMYHHKAIMOHHOH ceTH «HTepHeT»
IepeueHs UEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos HNH(POPMAIMOHHO-
TENIeKOMMYHHUKAIIMOHHOW ceTn «lIHTepHeT», HEOOXOAUMBIX [IJIsI OCBOCHHS IUCIMILIHHBI
npuBeJieH B Tadnuue 9.

2 | Cneunaju3upoBaHHas jadoparopus «MexaHuka. 31-04
MouaekyasipHasi pusuka»

Crenuani3npoBanHasi Me0Oellb; TeXHHYECKUE CPEACTBA
00y4eHusl, CIry Kaliue IS IPEACTaBICHUs y4eOHOi
nH(OopManuK GONBIIOH ayIUTOpUH; Iab0paTOpHOE
obopyaoBaHue (KOMIUIEKT IPUOOPOB [Uist YU3HIECKUX
MU3MepeHuil (3NIeKTPOHHEI 3aBoj DIbBpo Bporuas);
VYeranoBku FRM — 06; FRM — 08; FRM — 09; FRM — 07; FRM
—03; FRM — 02; FRM — 01; FRM — 04; FRM — 05; FRM - 10)

Tabmua 9 — IlepedeHb 9SJICKTPOHHBIX OOPAa30BATENBHBIX PECYPCOB  HH(POPMAIOHHO-
TEJIEKOMMYHHKALMOHHO# cetn «HTepHeT»
URL anpec HaumenoBanue
(http:/lib.aanet.ru/) Bubmmoteka ['VAII
http://lms.guap.ru Pusuka |

3 | Ciennanu3upoBaHHas 1adopaTopus «JIeKTPHIECTBO U 32-04, 32-06
MarHerm3m. Onruka»

Crienmanu3upoBaHHast MeOelb; TEXHUYECKHE CPEJICTBA
00yUeHUS, CITy Kalle UL IPEICTABICHUS YIeOHOH
uHdopManuK GONBIIOI ayAUTOPUH; Ta00paTOpHOE
o0opynoBanue (MOYJIbHBIE JTa0OPATOPHBIC YCTAHOBKH 110
anekrpomarderusmy: OI19 — 03, OI1D — 07, GIID — 05, OIID
— 08, OIID — 11, DIID — 12, OIID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; JT1a00paTOpHbIEC pabOTHI 110




BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Judpakuus miockux BouH, 4./udpakioHHas pemeTka,
S.Ionspuzauus ceeta, 6.0npeneneHne JJIMH BOJIH
CIEKTPaNbHBIX TUHUI; Tabopatopusi crenn UT3-OM-II-T10
(000 «IIpodobpazopannex r.Kasann))

Tabmuma 14 —Kpurepuu oneHKH ypoBHS COOPMUPOBAHHOCTH KOMIIETSHIINH

4 | CnennanusupoBaHHas 1adopatopusi «kKBanropas 32-03, 32-05
Du3nka»

Crernuan3upoBaHHasl MeOellb; TeXHHIECKUE CPEeCTBa
00y4eHusl, CIyKallue Ay IPeICTaBICHHUs Y4eOHOM
nH(popManyy OONIBIIOH ay TUTOPUH; 1a00paTOpHOE
obopynoBauue (1adoparopusiii komruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnanucy», r. Mocksa); 1adopaTopHble cTeHas! M-
AUT-IIO, YUC-AB-/IP, YUC-AB-YCII-IIO (OOO
IIpodobpazoBanue, r. Kazans); ycranosku ®I1K-03, OIIK-05,
OIIK-10 (HITIIT «YueOHas TeXHUKa», I'. MOCKBa))

10. OueHouHbIE cpeacTBa U1 IPOBEACHHS IPOMEKYTOUHON aTTECTALMU
10.1. CoctaB OIEHOYHBIX CPEACTBAISA IPOBEACHHS IIPOMEKYTOUHOU —aTTeCTallHH
00y4aroIuXcsl M0 AUCHMIUTHHE IpHUBeIeH B Tadnuue 13.
Tabauma 13 — CocTaB OLICHOUHBIX CPEACTB UL IPOBEACHHS IPOMEIKYTOUHON aTTeCTAHU

Bun npomexyTouHol atTectaiuu IlepeueHb OLICHOUHBIX CPEIACTB

DK3aMeH CIMCOK BOIPOCOB K HK3aMEHY
Tecr

JuddepenunpoBanHslii 3auéT CIECOK BONIPOCOB
Tecr

10.2. B kayecTBe KpHUTEPHEB OLECHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIMH 00yJaloIUMHUCS NPUMEHSICTCS S-Oa/ulbHasl IIKajla OLECHKH C(OPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpas npuBejeHa B Tabnuie 14. B reueHne cemecTpa MOXKET HUCIIOIb30BATHCS
100-6amipHast — mKama  MOXYJIBHO-PEHTHHTOBOM ~ CHCTEMBI — YHHBEPCUTETa,  IIpaBHIIA
UCIIOJIb30BAHUS KOTOPOH, YCTAaHOBJICHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL

O11eHKa KOMITETEHIIN X .
- —— ApaKTePHCTHKA C(HOPMHPOBAHHBIX KOMITETCHII
— oOydJaromuiicss TIyOOKO W BCECTOPOHHE YCBOMJI IIPOTrPaMMHBII
Marepuai;
— YBEPEHHO, JIOTHYHO, OCJIEI0BATEILHO ¥ TPAMOTHO €ro H3J1araer;
COTIHEHOY — ONMHUpPAsACh Ha 3HAHHUS OCHOBHOW H IONOJHHTEIBLHOM JUTEPATYPHI,
GATTEHOY TECHO NPHBA3BIBAET YCBOCHHBIC HAYYHBIE TIOJOKEHHS C IPAKTHYECKOH
JIeATeIbHOCTBIO HATIPABIICHUS;
— yMeno 000CHOBBIBACT U apTyMEHTUPYET BHIABUTaGMbIC UM HUIICH;
— JIeNiaeT BBIBOIBI U 0000IICHNS;
— CBOOOJIHO BIIaJIeeT CUCTEMOH CIICINATH3UPOBAHHEIX IIOHATHH.
— 00y4arOIHUIICs TBEPJO YCBOWII IPOrPAMMHBII MaTepual, IpaMOTHO U
[0 CYyHIECTBY H3JaraeT €ro, ONHPasCh Ha 3HAHUSI OCHOBHOMU
JIUTEPATypBhI;
«opomo» — He JIOIYCKAaeT CYHIeCTBEHHBIX HETOUHOCTEH; 3
— YBSI3bIBACT YCBOGHHBIC 3HAHHA C IPAKTHUECKOH MAEsATEIbHOCTBIO
(«GAUTEHO»
HaIpaBJICHHUS;
— apryMeHTHPYET Hay4YHBbIE [OJIOXKEHUS;
— JIeNiaeT BBIBOJBI U 0000IICHNS;
— BJIQJICET CUCTEMOM CIIEIMAIN3UPOBAHHBIX MTOHATHI.
— 00y4aronumiics YCBOMI TOJBKO OCHOBHOI HPOrPaMMHBIN MaTepHall,
[0 CYLIECTBY H3JaraeT ero, ONUpasch HAa 3HAHHUA TOJIBKO OCHOBHOM
JIHTEPaTypBhI;
— JIOIyCKaeT HeCYIIeCTBEHHbIE OIIMOKN U HeTOYHOCTH;
«YIOBIICTBOPUTEIIEHO» o
GATCHOY — HCIIBITBIBACT 3aTPYJHCHUSI B NPAKTUYECKOM INPHMEHEHHH 3HAHMI
HaIpaBICHHUS;
— c11ab0 apryMEHTHPYET Hay4YHbIC I1OJI0KCHHUS;
— 3aTpyAHseTcs B JOPMYIHPOBAHUH BHIBOJIOB M 0000IICHNIT;
— 9aCTHUYHO BIIAJIeeT CUCTEMOH CIeINaIH3UPOBAHHbIX HOHATHUIA.
— 00y4Jalomuiicss HE YCBOMI 3HAYUTEIBHOH YacTH IIPOrPAMMHOIO
MarepHana;
— JIOITyCKaeT  CYIIeCTBEHHBIC  OMMOKM M  HETOYHOCTH  HpH
«HEYIOBIICTBOPUTEIIEHO» .
HC SATTCHOY PacCMOTPEHUH TPOOJIEM B KOHKPETHOM HaIlPaBJICHHUH; .
— HMCIIBITBIBACT TPYJHOCTH B IPAKTHICCKOM IIPUMEHEHNH 3HAHHIA;
— He MOXKET apryMEHTHPOBATh HAYYHbIE [OJI0XKEHHUS;
— He QOPMYIIHPYET BBIBOJOB H 000OIICHHI.

10.3. TunoBbie KOHTPOJIBbHBIE 33IAHUS UIIM UHbIE MAaTEPHAIIbI.
Bormpocs! (3agaun) s 3a4eta / audd. 3auera npeactasieHsl B Tabmuie 15.
Tabmuua 15 — Bonpocs! (3agaun) st 3a4era / audd. 3auera

Ne Ko
ITepeuens BorpocoB (3axa4) st 3aueta/ qudd. 3auera "
/1 MHJIMKATopa
Cemectp 2
1 OcHOBHbIE KHHEMaTHYeCKHe NOHATHSA. KuHemaTnka MaTepuaibHON OIIK-1.3.1

To4KH. CKOPOCTh M YCKOPEHHE MaTEePHAIIbHONH TOUKH

2 YckopeHue npu MI0CKOM KPUBOJIMHEIHOM JIBUKEHUT OIIK-1.3.1

3 KunemaTnka abCoOMIOTHO TBEPAOTO Tea OIIK-1.V.1

4 CBsI3b TMHEHHBIX H YTIIOBBIX BEIUIHH OIIK-1.B.1




5 O060011IeHHBIE KOOPMHATBI U CTEIIEHU CBOOO b OIIK-1.V.1
6 OcHOBHasl 3a1a4a KHHEMATHKH JJIsi MATEpPUATIbHONW TOUKH OIIK-1.3.1
7 3akoHbl HeroToHa OIIK-1.3.1
8 3akons! Kemaepa u 3ak0H BCEMHPHOTO TATOTCHUS OIIK-1.V.1
9 IIpuHIMn JeTepMUHU3Ma OIIK-1.3.1
10 3aKOH COXPAHEHUS UMITYJIbCa OIIK-1.3.1
11 Teopema 0 IBHKEHHH LIEHTPa Macc OIIK-1.3.1
12 I'paBuTaninoHHast ¥ MHEPTHAS MACChI OIIK-1.3.1
13 MOMEHT CHIIbl 1 MOMEHT UMILYJIbCA. Y paBHEHHE MOMEHTOB OIIK-1.V.1
14 3aKOH COXPAaHEHUS] MOMEHTA UMITyJIbCa OIIK-1.3.1
15 CekTopualibHasi CKOPOCTb OIIK-1.3.1
16 PaboTa, MOIIIHOCTH U KMHETHUYECKAst SHEPTUS OIIK-1.3.1
17 IloTeHunanbHbIe U HEMOTEHIMAIBHBIE CHIIBI OIIK-1.3.1
18 TToreHumanbHas SHEPrys, 3aKOH COXPAHEHUSI MEXaHWYECKOM SHEPrin OIIK-1.3.1
19 MowmeHT uHepuuu OI1K-1.3.1
20 Teopema Ilteitnepa OIIK-1.3.1
21 MoMeHT uMITyIIbca aOCOMIOTHO TBEPAOTO TeNa OIIK-1.V.1
22 Kunernueckas sneprust ATT. Pabora n mouiHocts Bpamenus ATT OIIK-1.3.1
23 [Ipuauun otHOCHTENBHOCTH ["anues OIIK-1.3.1
24 DkcnepuMenTanbhble npeanockuikn CTO OIIK-1.3.1
25 ToctynaTer Dinmreiina, mpeodpasoBanus Jlopenma OIIK-1.3.1
26 Crienctus u3 npeodpaszosanust Jloperua. 3akon cioxenus ckopocreit B | OIIK-1.3.1
CTO
27 Wuteppan OIIK-1.V.1
28 PenstuBucTckas AMHAMUKA OIIK-1.3.1
29 VHBapuaHThl TEOPUM OTHOCUTENBHOCTH. IIpHHIINI SKBHBAJIEHTHOCTH OIIK-1.3.1
30 HewunepuuanbHble cHCTEMBbI OTCYETA OIIK-1.3.1

31 Juddepennpanpaoe ypaBHeHHE KoJIeOaHUil NIPYy)KMHHOTO MasTHUKa, ero | OITK-1.3.1
pereHue
32 BekropHas auarpamma OIIK-1.B.1
33 DHeprusi rapMOHUYECKUX KOJIeOaHHi OIIK-1.3.1
34 VYcnoBus BOSHUKHOBEHHS KOJIeOaHHI OIIK-1.3.1
35 Duzpueckuit 1 MaTeMaTUUECKUH MasTHUKI OIIK-1.3.1
36 3aTyxaromue KoyeOaHus OIIK-1.VY.1
37 BeinysxenHble konebanus. Pesonanc OIIK-1.3.1
38 Croxxenne kone6aHHIl OHOTO HAaNpaBiIeHus ¢ oquHakoBeMH yactoTamu | OINTK-1.3.1
39 CrnoxxeHue B3aMMHO MEPIEeHANKYIIPHBIX KoJieOaHnit OIIK-1.3.1
40 BouHbl. OCHOBHBIE OHATHS OIIK-1.V.1
41 VYpaBHeHue Geryuieil BOIHbI OIIK-1.3.1
42 BomnnoBoe ypaBaenne. CKOpOCTb BOJHBI B YIPYTOii cpee OIIK-1.3.1
43 DHeprus BOJIHbI OIIK-1.3.1
44 VIHTEHCUBHOCTD BOJIHBI OIIK-1.V.1
45 Do dext Horuiepa OIIK-1.3.1
46 Judpaxuust BonH. [Tpunrumn [oiirenca OIIK-1.3.1
47 WurepdepeHius BOJIH OT IBYX HCTOYHHKOB OIIK-1.3.1
48 Crostumie BOJIHBI OIIK-1.3.1
49 Jucnepcus, rpynnosas CKOPOCTb BOJIH OIIK-1.3.1
50 B3anmoeiicTBIE 2IEKTPUYECKHIX 3apsiI0B. 3aKOH COXPAHEHUS 3apsijia. OIIK-1.3.1
3akon Kyona.
51 Hanpspk€HHOCTB 31eKTpudecKkoro nods. [IpuHuun cyneprnosuuuu OIIK-1.3.1
52 IMoTennuan anexTpuaeckoro nosst. [Ipuxnun cyneprnosunuu. Teopema o | OIIK-1.3.1
LUPKYJSILHK BekTopa E
53 Iorok Bektopa E. Teopema "aycca s Bekropa E OIIK-1.3.1
54 CUIIOBBIE JINHUM U OKBHIIOTEHIHAIBHbIE TOBEPXHOCTH OIIK-1.V.1
55 Cnenctust u3 reopemsl ["aycca OIIK-1.B.1




56 Hanpsok€HHOCTD M MOTEHIMAI SJIEKTPUYECKOTO TUITONIS OIIK-1.V.1
57 DEeKTPUYECKUI TUIOJIb BO BHELIHEM TOJIE OIIK-1.3.1
58 TIpOBOAHYKH B 3JIEKTPHIECKOM I10JIC OIIK-1.3.1
59 Juonextpuku. Bekrop snexrpuyeckoii nnaykuuu. Teopema [Maycca st OIIK-1.3.1

BekTopa D
60 I'pannunbie ycnoBus it Bektopos D u E OIIK-1.V.1
61 DnexTpoéMkocTb. KonaencaTopsl OIIK-1.B.1
62 [TapauienbHOe 1 10CI€A0BaTENILHOE COEAMHEHNE KOH/IEHCATOPOB OIIK-1.B.1
63 DHeprust HJIEKTPHYECKOTO TOJIS OIIK-1.3.1
64 Dnekrpuyeckuid Tok. [IMOTHOCTH TOKA OIIK-1.3.1
65 3akons! OMa B 0OBIKHOBEHHOH 1 I depeHnuansHol Gopmax OIIK-1.3.1
66 3akon OMa [1sl 3aMKHYTOU LIerH OIIK-1.V.1
67 3akouns! Jlxoyist — JIenna B 00bIKHOBeHHOU 11U hepeHIHanbHOU OIIK-1.B.1

(hopmax.

Bomnpocs! (3a1aun) a5st 5K3aMeHa NpeICTaBiIeHb! B Tabmuue 16.
Tabmnuna 16 — Borpock! (3aaum) 115 9K3aMeHa
Ne /it [lepeuenb BOonpocoB (3aaay) Juist 3K3aMeHa nnnfl?ziopa
Cewmectp 3

1 MarnurtHas UHIYKIMS OIIK-1.3.1
2 3akon buo — CaBapa — Jlamtaca OIIK-1.3.1
3 MarHuTtHast HHAYKIUS IPSIMOTo MPOBOJIA ¢ TOKOM OIIK-1.V.1
4 B3aumopelicTBre MPOBOIHUKOB C TOKAMH OIIK-1.3.1
5 MarHuTtHas MHAYKIUS JBHXKYILErocs 3apsja. Bzaumoneiicteue OIIK-1.3.1

JBIDKYIIUXCA 3apPSI0B
6 JIBmkenue 3apsDKCHHBIX YaCTHUL B MATHUTHOM MOJIe OIIK-1.3.1
7 Teopema o HUpKyIsiUU BekTopa B OIIK-1.3.1
8 MarnuTtHas HHAYKIUS TOPOUJIa U COJICHOU A OIIK-1.V.1
99 Mexanundeckast paboTa B MAarHUTHOM TOJIE OIIK-1.3.1
10 Marnutsslii notok. Teopema I"aycca s Bektopa B OIIK-1.3.1

11 MarHuTHBIH IMI0Ib B MAarHUTHOM I10J1€ OIIK-1.3.1
12 Marneruku. Teopema o nupkynsuu Bekropa H OIIK-1.3.1
13 DeKTpoMarHUTHas MHIYKIHs OIIK-1.3.1
14 Camounaykius. B3anmuas uHayKIus OIIK-1.¥.1
15 DHeprust MarHUTHOT'O OISt OIIK-1.3.1
16 VYpaBHenus Makcseiia OIIK-1.3.1
17 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH OIIK-1.V.1
18 3aKOHbI IPEJIOMIICHHS ¥ OTPAXKEHHS CBETA OIIK-1.3.1
19 KorepentHocTb cBeTa OIIK-1.3.1
20 Wurepdepenuus cera OT AByX UCTOUHUKOB OIIK-1.3.1
21 Jundpaxnps. Hpuranun Ioiirenca — @penens OIIK-1.3.1
22 3onbl Openens. Audppakius Opaynrodepa Ha mmenu OIIK-1.VY.1
23 Jucnepcus ceera OIIK-1.3.1
24 Judpakunonnas pemérka OIIK-1.B.1
24 Tlonsipusanus cera OIIK-1.VY.1
25 TemnoBoe n3nyyeHue OIIK-1.3.1
26 3aKOHBI U3ITyICHUsI a0COIIOTHO YEPHOTO Tela OIIK-1.3.1
27 ®dopmyina Penes — [[xunca. Pactipenenenue [lnanka OIIK-1.3.1
28 Dotordpext OIlK-1.3.1
29 TopMO3HOE PEHTI€HOBCKOE U3ITyUeHUE OIIK-1.3.1
30 ®otonsl. KopryckynspHo — BOTHOBOM Jyalu3m AJs CBETa OIIK-1.3.1
31 Db dext Komnrona. DMmupruueckue 3aKOHOMEPHOCTH B criektpax atoma | OITK-1.3.1
BOJIOpOZA
32 Mogaens aroma 1o Tomrcony OIIK-1.3.1
33 Mogenb aroma o Pesepdopay. [Toctynarer bopa OIIK-1.3.1
34 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
35 Bounnst le Bpoiins OIIK-1.3.1
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36 Bonnosast GpyHKIHs OIIK-1.3.1
37 VYpauenue pénunrepa OIIK-1.3.1
38 CoorHouleHne HeompeeaéHHOCTeH [ elizendepra OIIK-1.3.1
39 MukpoyacTuiia B 0OJJHOMEPHO# MOTEHIIMATBHOM SIME C 00-MU CTCHKAMH OIIK-1.3.1
40 MukpoyacTuia B TpEXMEPHOM HENPOHULIAEMOM MOTeHIHaIbHOM siiuke | OITK-1.V.1
41 CTOJIKHOBEHHE MUKPOYACTHIIBI C TOTEHIIUAIBHBIM Oapbepom OIIK-1.3.1
42 MukpouacTHiia B HENPOHUIIAEMOii cepe OIIK-1.B.1
43 T'apmMoHMYECKHIA OCHMIUIATOP B KBAHTOBOW MEXaHHUKE OIIK-1.V.1
44 ATOM BOJIOpOJIa B KBaHTOBOH MexaHuke. CIiMH OIIK-1.3.1
45 ToxIecTBeHHOCTb KBaHTOBBIX yacTull. [Tpunnmmn [Maynu OIIK-1.3.1
46 3amnoyHeHHe IEKTPOHHBIX 0000uek. Tabnua MenzneneeBa OIIK-1.3.1
47 CIIOHTaHHbIE ¥ BBIHY)KICHHBIE TIEPEXOIbI OIIK-1.3.1
48 Ipunmn padoTs! j1azepa OIIK-1.B.1

IepedeHs TeMm I KypcOBOTO —IIPOCKTHPOBAHUS/BBIIOIHCHHS KypcOBO# pabOThI
IpeICTaBIIeHb! B Tadmuie 17.
Tabauua 17 — [epeuens TeM Uist KYPCOBOTO MPOSKTUPOBAHS/BBITIOIHEHHUSI KyPCOBOi paboThI

Ne i/t

KypcOBOH paboThI

TIpumepHEIit TepedeHs TeM Ui KypCOBOTO IIPOSKTHPOBAHHS/BBITOTHEHHS

Y4eOHBIM [UIAaHOM He IPEAYyCMOTPEHO

Bompocsl Ui mpoBeAeHMS NPOMEKYTOYHOM aTTeCTalMM B BHIAEC TECTUPOBAHUS
npeacTaBiIeHbl B Tabuuie 18.

Tabsuua 18 — [IpuMepHblil nepeyeHb BOIPOCOB JUIs TECTOB

. Kon
Ne i/t [IpumepHsIii 1epedeHb BOIIPOCOB ISl TECTOB
HHJAKATOpa
Tect 1
1 BosnnoBast hyHKIHS 10/DKHA OBITh: @) TOJIBKO KOHSYHOM; OIIK-1.B.1
0)TONIBKO HEMPEPHIBHOIL; B)TOJIBKO OJHO3HAYHOMU; T') KOHEYHOH,
HENpEepbIBHOM, OIHO3HAYHOM.
2 Be16epute npaBuiibHYO (OPMYIHPOBKY [UIsl COOTHOIICHHS OIIK-1.B.1
HEOIIPEIeNIEHHOCTEH ...
a) AE:AP>h, 6) AF-AP>h, B) Ax‘At>h, 1) AE-At>
h
3 Kakoe kBaHTOBOE YHMCIIO, 33/1A0IIEE COCTOSIHUE IEKTPOHA B aTOME OIIK-1.V.1
BOJOpOA,
oIpesieiIsieT 3HaueHue ero sHepruu?  a) ['J1aBHOe KBaHTOBOE
yucao. 0) OpOuranbHOE KBAaHTOBOE YMCIIO. B) MarHutHoe
KBaHTOBOE uncio.  T) CHMHOBOE KBAHTOBOE YHCIIO.

JI7Ist p — COCTOSIHHS QJICKTPOHA B aTOME OPOHUTATIBLHBIH MOMEHT
uMITyJbca Lg paBeH:

a) 0, 6) 73, B) A2, r) h (h — mocrosianas [Tnanka)

OIIK-1.B.1

DepMuOHAMU SBISIOTCS: a) BCE Pa3psKEHHbIE YaCTUIIBI, 0)
YaCTHIBI C TOTYLEIIBIM CIIHHOM, B) YACTHI[BI C LEIBIM
CIIMHOM, I') HeHTpaJIbHbIe YaCTHIIBI

OIIK-1.V.1

Cranuonaproe ypasaenue LIpénunrepa umeer Bun: a) Ay+ Uy =
2 Zm

il
Ey; 0)— p— Ay+ Uy =Ey B) Ay+ ?(E—U) y=0;r)

A% L
—— AY+ UY = ih —, tiie y = vy (x,5,2); ¥ = (X,¥,2,1);
2m at

U — noteHuuanpHas sueprusi;  E - monHas sHeprus

OIIK-1.B.1

DieKTpoH B aroMe Haxoautes B d-cocrosianu. Onpenernure
MaKCHMAJIbHOE 3HAYEHUE MPOEKIMH MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUE BHELIHETO MArHUTHOTO TIOJIS:

a)h; ©0)2h; B)3h;

OIIK-1.B.1

‘{acmua B HOTCHLIHaJ'ILHOﬁ sIME LHHpI/IHOﬁ 1 HaxXoJIMTCsA B OCHOBHOM
COCTOSAHHH.

H.]'[OTHOCTB BepOﬂTHOCTI/I HaX0XKACHUS 4YaCTHULIbI B I/IHTCpBaJ'[e 0<X<l
MaKCHUMaJIbHA Hpﬂ

A)x=1/4B)x=12B)x=3l/4

OIIK-1.V.1

Tecr 2

KaxkoB ¢usndecknii CMbICT BOJTHOBOI (QyHKIHN?

a) MukpouacTuia npeacTaBiseT co00i BOIHOBOM maker.  0)
KBagpar MOIyIIsl BOJHOBOI (DYHKIIHH OINpeielIsieT INIOTHOCTh
BEPOSTHOCTH  OOHApyXEHHs 4acTUIbl  B) AHCaMOJIb 4acTHUIL
BENET ceOsl TaK JKe, Kak BOJIHA.

OIIK-1.B.1

Br16epute npaBuiIbHyI0 GOPMYIHPOBKY IJISI COOTHOIICHUS
HEOIpeIeIEHHOCTEN IS YaCTHIBI JIETAIIEeH BI0Ib ocH X ...

a) Ax*AP>h, ©6) AF-AP>h, B) Ax‘At>h, 1) AE-At>
h.

OIIK-1.B.1

Bpemennoe ypasHenue llpénunrepa nuMmeer BUL:

e a? a? .
a) =~ —=—-— A¥Y+ UY¥ 6)—— AP+ U¥P=1ih
i dt 2m 2m
ot
at’
2m

., a¥
B) AV+ o Y-U=-1h PR Y =Y(x,y,zt); U=U(x,y,zt)

OIIK-1.V.1

PaHHaIII)HaSI TIOTHOCTB BEPOSATHOCTU IS OCHOBHOI'O COCTOSTHUST

9IEKTPOHA B aTOME BOJOPOJIa IMEEeT MAKCUMYM IIpH: a) T = 213, §)
Ty v
r=—,B) ¥ =1 (I — pacCTOSHUE EKTPOHA JO SAPa, 1 — MEPBBIH

2

OOpOBCKH pajiyc)

OIIK-1.V.1

6. Bo3oHaMHU SBISIOTCS: @) BCE PA3PSKCHHBIC YaCTHIIBI, 0) YaCTUIIBI
C MOJTYLEIIBIM CIIMHOM, B) YaCTHIIBI C LIEJIBIM CITHHOM, T)
HEHTpaJIbHBIC YACTHUIIBI

OIIK-1.B.1

7. 3aTIOTHEHHOH 2EKTPOHHON 000JI0YKE COOTBETCTBYET INIABHOE
KBaHTOBOE 4ncyI0 n=3. OnpeenuTe YUCIo MIEKTPOHOB Ha ATOH
0005109Ke, KOTOPbIe IMEIOT OJHHAKOBBIC KBAHTOBLIE UHCIIA

OIIK-1.V.1

20
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ms:7% a)2; 0)9; )18

7 8. YacTuia HaxoAUTCS B MOTEHIMATIBHON SIME IIMPUHOM . OIIK-1.B.1
CootBeTrcTBHE MEXIY YHCIOM N TOUEK, Iie BOITHOBAs (QyHKINSL
oOpartaercst B HyJb B uHTepBajie 0<x<I|, 1 KBaHTOBBIM YHCIIOM N
BBITJISIUT TaK

A)N=n-1 B)N=n B)N=n+1

8 12. CniMHOBOE r'MpOMarHUTHOE OTHOIIEHUE VIS 3JIEKTPOHA PABHO: OIIK-1.V.1

2) ==, 6) =, B) =

IlepedyeHb TeM KOHTPOJBHBIX PabOT IO JUCHHIUIMHE OOYYAIOMINXCSI 3a0YHON (hOPMEI
o0y4eHus, npecTaBieHsl B Tadauue 19.

Tabmuua 19 — IepeyeHb KOHTPOIBHBIX PadOT

Ne /mt [TepeueHb KOHTPOIBHEIX PabOT

He npenycmotpeno

10.4. Meroxnueckie  MaTepuaibl,  ONPEACISIONIME  HPOLEAYpPhl  OLCHUBAHUS
MHAMKATOPOB, XapaKTEPU3YIOI[UX 3Tarbl (OPMHUPOBAHHS KOMIICTCHIMI, coJepxkarcs B
JOKaIbHBIX HOPMATHBHBIX akTax ['YAII, periaMeHTHpYIOINX HOPSOOK U HPOLEXYpYy
HPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH M TIPOMEKYTOYHON aTTECTallMU 00YyYarOIIHXCs
I'VAIL

11.  Meroanueckue yKa3aHust 4151 00y9aronMXCsl 10 OCBOCHUIO AUCIUIUTHHBI

11.1. Meropuueckue yKa3aHHS U1 OOYYalOIIUXCS II0 OCBOCGHHIO JIEKIIHOHHOTO
Marepuana

OcHOBHOE Ha3HA4YEHHE JICKIIHOHHOTO MaTepuaga — JIOTHUYECKH CTPOIHOE, CHCTEMHOE,
r1y0OKOe M sICHOE H3JI0XKEHHe ydeOHoro matepuana. HasHaueHMe COBpPEMEHHOH JIEKIMH B
paMKax AMCHMIUIMHBI HE B TOM, YTOOBI MONYYUTH BCIO MH(OPMAIUIO IO TEME, a3 B OCBOCHUH
(yHIaMEHTAIBHEIX TIPOOJIeM JHUCHUIUIMHBL, METOJOB HAYYHOIO IIO3HAHMS, HOBeimmx
JIOCTIDKCHHH HaydHOHM MbIcau. B yue6HOM mporecce JeKIUs BHIIONHIET METOOIOIUUECKYIO,
OpraHU3alMOHHYI0 W HHYOPMAINOHHYI0 (QYHKIUH. JIEKIHs pacKpbIBaeT IMOHSATHHHBIN anmapar
KOHKpETHOH o0JiacTH 3HaHus, e NpoOJeMbl, JaeT LENbHOE NPEJCTABICHUE O IAMUCIMIUIMHE,
MIOKa3bIBaeT B3aUMOCBSI3b C APYTHMHU JUCIUILIHHAMH.

IInaHupyeMbl pe3yabTaThl IPH OCBOCHHU 00YUYAIOIIUMCS] JIEKIIMOHHOIO MaTepuana:

— TIIOJTy4YeHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, ypPOBEHb
KOTOPBIX ONPEJeNIAETCs LIeIEeBOH yCTaHOBKOM K KayK0H KOHKPETHOH TeMe;

— TIOTy4YCHHE OIBITAa TBOPYECKOH pabOThI COBMECTHO C IPEHOJaBaTeNleM;

— pasButue INpodecCHOHATBHO—IENOBBIX  KAauecTB, JIOOBM K IpeaMery H
CaMOCTOSATENBHOTO TBOPYECKOTO MBIIILICHHS.

— TIOSBIICHHE HEOOXOIMMOro HHTEpeca, HeOOXOAUMOro A1 CaMOCTOSITEIbHOH pabOoThI;

— TIOTydYeHHE 3HAHUH O COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH U TEXHUKH H O
IIPOTHO3¢ UX PAa3BUTH Ha OJIIDKAMIINE TOIb;

— HAYYMTCS METOAMYECKH 00padaThiBaTh MaTepuai (BBLACISTH IJIaBHBIC MBICIH H
MOJIOXKEHUSI, TPUXOAUTh K KOHKPETHBIM  BBIBOJAM, IIOBTOPATH HX B PasjIMYHBIX
(hopMymHpoBKax);

— TIOTy4YeHHE TOYHOTO IIOHMMAaHUs BCEX HEOOXOIUMBIX TEPMUHOB U ITOHATHH.

JlekIIMOHHBI  MaTepual MOJXKET CONpPOBOXKIAThCS —JAEMOHCTpAlued CIaiiioB U
UCIIONB30BAHUEM DPa3faTOYHOrO MaTepHuana IpU IIPOBEICHHM KOPOTKHMX HHCKyccuil 00
0COOEHHOCTSIX IPUMEHEHHUS! OTASIBHBIX TEMaTUK [0 JUCIUIIINHE.

11.2. Meroanueckue yka3aHusi I OOYYAIOLIMXCSl IO BBIIOJHCHUIO J1A00PATOPHBIX
pabor

B xonme BbimonHeHHs J1aOOpPAaTOPHBIX padOTa OOYYArOIIMHCS TOJKEH YIIIyOuTh |
3aKpeNUTh 3HAHWS, NPAKTHYCCKUE HABBIKU, OBJIAJCTH COBPEMCHHOH METOAMKOH M TEXHHKOU
9KCNIEPUMEHTA B COOTBETCTBUM C KBAIM(UKALMOHHON XapaKTePHCTHKOH 00ydaromerocs.
BeinonseHne 1ab0paTopHbIX pabdOT COCTOUT M3 IKCIEPHMEHTAIBHO-TIPAKTUYECKON, PacueTHO-
AHAIUTUYECKON 4acTeil 1 KOHTPOJIbHBIX MEPOIPUATHH.

BreimonHenne 1a00paTOpHEIX PabOT O0O0YJarOIIMMCS SIBIISIETCS HEOTHEMJICMOH YacThIO
W3yYeHUs] AUCLUIUIMHBI, ONpEIeNseMOil y4eOHBIM IUTAHOM M OTHOCHTCS K CpEICTBaM,
00eCTeYNBAIOIIIM PEIICHNE CIICIYIOIMX OCHOBHBIX 3a/1a4 Y 00y4aroIIerocs:

— TpuHOOpeTeHHE HABHIKOB HCCICJOBAHMS IIPOLECCOB, SBICHHH U  OOBEKTOB,
M3y4aeMbIX B PaMKaX JIAHHOM JTUCIUIIMHBI;

— 3aKpeIUICHHe, Pa3BHTHE M AETAIN3AMs TCOPETHUYECKHX 3HAHUH, MONYYCHHBIX Ha
JICKIUSX;

— TOIydYeHHe HOBOU MH(OpMALUH 110 H3ydaeMOU JUCIUIIINHE;

— TNpuHOOpEeTeHHE  HABBIKOB  CAMOCTOSITENBHOW  paboThl ¢ J1abOpaTOpPHBIM
00opysoBaHUEM 1 IPHOOPAMH.

3ajaHue H TPeGOBAHMS K NPOBEJAEHUIO JJA00OPATOPHBIX padoT

B TeueHne cemecTpa Kaxblil CTYACHT B COOTBETCTBHH C paboyell mporpaMmoii mo
qucuuiuinHe Ou3KKa JTOJDKEH BBINOJHUTE ONPEEICHHOE YHCio J1abopaTopHbIX pador. Ha
KKy J1adopaTopHylo paboTy IUIAaHMpYeTCs HE MeHee [BYX 3aHATHil: OJHO — Ha
BBINIOJIHEHHE W3MEPEHHH, W OJHO — Ha 3amuTy ordera. OTYET MUIIETCS HE BO BpeMs
3aHATHM, a IOMa WK B OMOIMOTEKE.

B nHauane cemecTpa /10 Hadasla 3aHATHI CTYJEHT JOJDKEH OBITH MPOMHCTPYKTHPOBAH IO
TeXHHKE O€30IaCHOCTH IIPH HPOBEICHUH JTa0OpaTOpPHBIX paboT mo ¢usmke. [Ipoxoxaenue
HMHCTPYKTaXka (UKCHUPYETCS B CIICLMAIBHOM OJKypHAle; TaM HYXHO 00s3aTeIbHO
pacrucarhCs.

B nabopaTopuio CTYICHTBHI HOJDKEH INPUXOJHUTh IIOJrOTOBJICHHBIMH K Ha3HaYCHHOM
pabore. HeoOxoaumMo 3apaHee MpoyuTaTh OMUCAHUE PAOOTHI U TEOPETUYECKUE CBEICHHS M3
COOTBETCTBYIOLIEro paszzena Kypca. He 3a0bIBaliTe 0 pEeKOMEH/IOBAHHOM JHUTEpaType H
00s13aTeNIbHO NOJIyYHUTE B OMOJIMOTEKE BCE OCOOMS, BBIITyCKaeMbIe KaeIpoi.

BBInonHATE paboTy CTYIEHTY pa3periaeTtesl, JHULIb MOCIIe JOIMyCcKa, MOJY4YCHHOrO MOocie
Gecenpl ¢ npernogasareneM. [IpernogaBaTens 10mKeH yOSIUTBCS, YTO CTY/ICHT MOHHMACT:

KaKue sIBJICHUs OH Oy/ieT HaOIo1aTh U MCCIIEI0BATh;

Kakast [[eJIb TIepe/l HUM [OCTaBIICHA,;

KaKUMU TPUOOpaMH U KaK BETYTCSI H3MEPEHHUS;

Kak CIEIyeT IIPOBOIUTH SKCTIEPUMEHT.

[omy4eHHsIit JOMyCK K paboTe OTMeYaeTcsl MperoaBaTesieM B )KypHae.

B mpomecce BbImonaHEHMs 11a00OPAaTOpHO pabOTHI HYKHO 00s3aTENbHO 3alOIHUTH
NIPOTOKOJ M3MEPEHHH. Y KaXJOro CTyAEHTa INPOTOKOJ HM3MEPEHHH OJKEH OBITh CBOIA;
BEJICHHUE OJTHOTO IIPOTOKOJIA HECKOJIBKUMH CTYJCHTaMH BMECTE HE JoIryckaercs. [IpoTokos
Bezercs Ha ucte popmata A4. B mpoTokosie JOIKHO OBITh OTPAXKEHO:
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TOYHOE I[IOJIHOE Ha3BaHME W HOMEp J1aboparopHOM paboThl B COOTBETCTBHH C
METOUYECKUM MOCOOHEM;

(aMuIusl, ”HULMAJIBI CTYJICHTA U HOMEP IPYIIIIb;

(baMI/IHI/Iﬂ ¥ MHHULUAJIbI Hpel’lO)IaBaTeHﬂ;

TalNuIa TEXHUYECKHX XapaKTePUCTUK M3MEPHUTEIbHBIX NPHOOPOB (Ha3BaHHE mpubopa,
pabounii Anana3oH, HeHa JACICHNUS, KI1acc TOYHOCTH U Jp.);

rapaMeTpbl yCTAHOBKH, Ha HEll yKa3aHHBIC,

Pe3yIbTaThl H3MEPEHHIA;

Jarta U MOJMUCh CTYCHTA.

Bce 3ammcu DOMKHBI BECTHCH aBTOPYYKOH, IMIAPUKOBOM, KAMWULIPHONH WM TelIeBOU
PY4KOii. 3armuck HAOIFOICHHI ¥ JaHHBIX KapaHIalIOM He JOMYyCKAeTCs, KapaHIaIlloM MOXKHO
JIMIIb YePTUTh Tabuuibl 1 rpadguku. BeaeHrne «4epHOBUKOB MPOTOKOJIA» U MEPEIUChIBAHUE
UX B KOHIIE 3aHATHS HAYNCTO HE PEKOMEHJYeTCs; 3TO HEHY)KHas TpaTa BPEMEHH W
BO3MOHOCTH J[OIMYCTUTh OMIMOKY TpH repenuchiBadnu. CTapaTelibHOCTh M aKKypaTHOCTh
JIydlIe MPOSIBUTH IIPH 0(OPMIICHUH OTYETA.

ITo okoH4YaHMM M3MEPEHUIT IPOTOKOJ 0053aTEIBHO JJAeTCs Ha MOAIKCH IIPETOAaBaTEIIO.
be3 3Toi mHOANMMCH IIPOTOKOJI CuUWTAcTCs HexacicTBUTENbHBIM. Iloamucs cryneHTra B
[IPOTOKOJIE 00O3HAYaeT, YTO OH OTBEYACT 3a BCE IPOBEJICHHBIC W3MEPEHHUs, a IOJINUCH
npero/aBaTess 03Ha4aeT, 4To paboTa JeHCTBUTEIBHO BBIMOIHSIACH U YKa3aHHBIC 3HAYCHHS
JIeHCTBUTEIBHO MOTYYEHBl HMEHHO TE€M CTYACHTOM, KOTOPBIH COCTaBMIJI IPOTOKOI.

Ilo pesynbratam, 3aMKCHPOBAHHBIM B MPOTOKOJE M3MEPCHHUH, CTYACHT JOMa IHIICT
OTYET M 3ALIMINACT €ro Ha CIEAYOIIeM 3aHiATHH. [Ipu 3amuTe oTyeTa MOTYT OBITH 3aaHbl
nF00BIE BOIMPOCHI MO0 TEOPHH M3y4aeMOTO SIBICHHUS M MO TOJYYSHHBIM pe3yibTartaM. 3a
MPUHSATHIA OTYET MPENo/aBaTesb BBICTABISIET CTYJICHTY OLCHKY H ITIOCIE TOTr0 cOoo0IaeT
HOMEp U Ha3BaHHE CIEAYIOMIEH T1abopaTopHOl paboTHI.

CtpykTypa u opma oTueTa o 1a6opaTopHOii padoTe

OTyeT 10JKEH COAEPKaTh CIIEYIOUINE Pa3/Iebl:

1. Lenb paboTsl.

Ona cdopMmynaupoBaHa B OINMCAaHWHM J1a0OpaTOpHOH paboOThI, OTTyJIa €€ CleayeT
Hepenucarsb.

2. Onucanue 1abOPaTOPHOH YCTAHOBKH.

OnucaHnue  yCTaHOBKM  JOJDKHO  ObiTh  kpatkuMm.  Creayer — OrpaHHYMTHCS
(DYHKIIMOHATBLHON MM JIEKTPHYECKOH CXeMOH ycTaHOBKH. He HY)XHO NPHBOANTL BHELIHETO
BHJIa IpuOOpoB. Jlanee HEOOXOMMMO ONUCATh SKCIIEPUMEHT U MEPEUUCIUTh H3MEPUTEIIbHBIC
npubopbl B TAaONULE TEXHUYECKMX XapAKTEPUCTHK, MEPEHECEHHOI W3 MpOTOKOJIA
M3MEepPeHHH.

3. Paboune GpopmyIibl.

PaGounMy Ha3bpIBaroTCS TONBKO Te (OPMYNBI, MO KOTOPBIM HEIOCPEACTBEHHO
HPOM3BOJIATCS BBIYUCIIEHUS UcclefyeMblX BenuduH. CieBa B GopMylie TOJKHO CTOSTH TO,
YTO CJIELYeT OINpeNenTb, CIIpaBa - TO, YTO H3MEpsUIoch B paboTe MM M3BECTHO. Bee
HpHBEJIEHHBIE (HOPMYJIbI JIOTKHBI OBITh IIPOHYMEPOBAHBI.

BeBo (hOpMyIT M IIPOMEKYTOUYHBIC BBIPAXKEHUS B 3TOM pasJielic IPUBOIUTH HE HYKHO.
@opmyinbl 1Sl BBIYMCIICHHS ITIOIPEIIHOCTEH M HPOBEAEHUs MaTeMaTHuecKoil 00paboTku
Pe3yJIbTaTOB U3MEPEHHUIT B 9TOM pasielie TOXKE He IPUBOASITCSL.

4. Pe3ynbTaThl N3MEPEHHI U BHIYMCICHUH.

B srom pasneiie oTueTa HJOJIKHBI 6])1Tl> NPUBEACHBI BCC U3MEPCHHBIC U BBIYUCIICHHBLIC
PpE3yJIbTATHI. ITo BO3MOXHOCTHU, UX HYXHO INPCACTABIATH B BUJAC HATIIAIHBIX Ta6J'II/ILI. B
MIPUBOANMBIX 3HAYEHMSAX HEIb3sl OCTABIATH JIMIIHKE JCCATUYHBIC pa3psasl (moapodHee 00
9TOM TIOWAET peub HIke). B paboTe MokeT OBITH HECKOIBKO 3adaHHH, BCE OHU JOJKHBI
OBITH IPUBE/ICHBI B 3TOM pa3/ere.

5. IlpuMepbl BEIYUCICHUI.

B sToM pasnene ordeTa JOKHBEI OBITH MPUBEACHBI ITOJPOOHBIC TPUMEPHI BBIYNCICHUN
Mo KaxJao0i paboueil ¢opmysne. He HyXHO IIPUBOAWTH BCEX BBIYMCICHUM, BIIOJIHE
JIOCTATOYHO OJIHOTO MpHMepa Mo KaxJ0# (opmyse. DTOT pasjien HyXKeH I TOro, YTOObI
NIPEIoIaBaTeIi0 ObUIO Jierde HANTH OMMOKY B BBIYMCICHUSIX WIM HM3MEPCHUSX, €CIH
TaKOBBIE BCTPETSTCA.

6. Beluncienue norpemHocTei.

B sToM pasgene oruera JOJKHBI OBITH IIPEACTaBIEHbl (OPMYIIBI, 10 KOTOPBIM
MPOBOAMIACH MaTemarudeckass o0paboTka pe3ynbTaToB u3MepeHMil. JIOmKHBI ObITH
BbIBCJICHBI (i)OpMyJ'll)I7 MO0 KOTOPBIM BBIYUCIAINCHE CHUCTEMATUYCCKUC U Cﬂy‘{a];'IHbIG
TIOrPEIIHOCTH U MPEACTABICHBI MIPUMEPHI BBIYHMCIIEHUHN 110 Ka)KJIOﬁ U3 HUX.

OTOT paszjen oryeTa camblii CIHOXKHBIN 11 cryneHtoB. Ilo Hemy Oounblie Bcero
BOIIPOCOB, B HeM Oosiblie Beero ommbok. Teopust norpemHocTeil 00bMHO ObIBaeT HammucaHa
JUIS TIOJITOTOBJIEHHOTO UHTATeNs, 3HAKOMOTO C BBICIIEH MareMaTukod. B HacTosmem
OCOOMH aBTOPHI TTOCTAPATNCh OCTABHUTH JIMIIb CAMOE BaKHOE IO 3TOH TeME M HM3JI0KUTh
MaTepuai Mo BO3MOKHOCTH MPOCTO.

7. 'pacduku 1 pUCyHKH.

Hebomnpime rpadmky 1 pECYHKH pa3MeIaloTcs B TEKCTe, a Oonbmime - ¢popmata A4 -
NPUBOAATCS HA OTACIBHOM JIMCTEe. B i000M ciydae OHM JIOJDKHBI OBITH ITOJIIHCAHBI W
NIPOHYMEPOBAHbI, HA HUX JIOJDKHBI OBITH CCBUIKM B TeKcTe oTdera. I'paduku 00s3aTerbHO
BBIIOJIHSAIOTCS. HA MIJUTUMETPOBOI Oymare. Ha kakmoll ocum JOMDKHO OBITH 0003HAYEHO,
Kakasi BeJIMYMHA U B KaKUX CJMHHIAX BJOJIb HEEe OTKJIAJAbIBacTca. Ha caMmx oCsX JOJKHBI
6]>IT]> HAHECCHBI TOJIBKO Y3JIbI KOOpZ[HHaTHOﬁ CCTKH. I/I3MepeHH1>1e Ha ONBITC 3HAYCHHSA
MOANMCHIBATL HAa oOCsX He cuenyer. Ha rpaduk ob6s3arenbHO HAHOCATCS — BCe
OKCIIEPUMEHTAJIbHBIE TOYKH, U HPOBOAUTCS COCAMHSANOLIASA UX JIMHUSA. OkoJio OﬂHOﬁ anese
HECKOJIBKUX TOYEK OTKJIaJAbIBAIOTCA CUCTEMATHUYCCKUC IIOIPEUIHOCTU COOTBETCTBYHOIIUX
n3MepeHuii (moapodHee 00 3TOM MOIIET peub HIKE).

8. OKOHUATeNIbHbIC PE3YIIBbTATHI, HX 00CYK/ICHNE, BBIBOIBL.

B oroMm pa3znmene ordera HY)KHO MOJBECTH HTOT MNpoJeNaHHOW paboTsl. Cremyer
HaNucaTh, KAKNUE MOITyYECHBI BEIMYUHBL, M C KAKIMH MOTPEHIHOCTAMH.

Ecin m3MepeHns mpoBOJMINCH Pa3HBIMUA METO/IAMHU, TO 00s3aTENbHO HYXHO CPaBHHUTH
9TH pe3yabTaThl M MX MOTPEMIHOCTH, CHAETaTh 3aKIOUEHME, KAKOW MEeTOJ Jydlle, TOYHee,
ynoOHee.
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Ecnu n3BecTHO TabnM4YHOE 3HAYCHUE M3MEPEHHOH BEIMYUHBL, TO HY)XXHO 00S3aTEIIbHO
CPaBHUTH €TI0 C MOJyYEHHBIM Ha ONbITE 3HAYEHUEM U JaTh apIyMEHTUPOBAHHOE 3aKII0YCHHE
00 UX COBNAJICHUU UII HECOBIIAICHUH.

Ecnu B paboTe 3HayeHMs1 OJHON M TOI K€ BEITMUMHBI MOTYyYEHbI YKCIEPUMEHTAIBHO U
TEOPETHYECKH, TO OTH  PEe3yJIbTaThl HYXHO 00s3aTeIbHO  CPaBHUTb W JaTh
ApryMEHTHPOBAHHOE 3aKII0YEHHE 00 X COBIIAJICHUH HJIN HECOBIIA/ICHHUH.

B cmydae, xorma MeXdDy CpaBHMBAEMBIMH BEIMYHHAMM MMEIOTCS HEHOIyCTHMBIE
PACXOXKICHUS, 3TO HY)KHO 0053aTeIbHO OTMETUTh B OTYETE U BBICKA3aTh IPEIOI0KEHNE O
BO3MOYKHBIX IPHYMHAX ITOTO HECOBIAACHHUS.

Ecnu B pabote cTaBHIIOCH LEIbIO TIPOBEPHTH KAKOH-TO (pU3HUECKU 3aKOH WIIH H3YYUTh
SIBTICHHE, TO B JaHHOM pas3jielic HeoOXOIUMO J1aTh 0OOCHOBAHHBIH OTBET Ha MOCTABJICHHBIH
BOIIPOC.

BeIBOJT TOMKEH COOTBETCTBOBATH ETN PaOOTHI.

TpeGoBanusi K 0popMIIEHHIO 0TYETA 0 J1aDopaTOPHOIi padore

Ortuet 1o 1abopaTopHOi paboTe JOJDKEH BBINONHATHCS Ha 1ucTax popmata A4. 3amucu
Ha JIMCTAaxX BEAYTCS TOJBKO C OxHOW cropoHbl. ITo kpasimM nucra JoipkHa ObITH OCTaBIICHA
paMka mupuHOi He MeHee 20 MM. DTy paMKy pUCOBAaTh Ha JIMCTAaX HE HYXKHO, HO U
3acTymaTh 3a Hee He cileayeT. B pamke B BepXHEM o€ HYKHO JIMIIb ITOCTABUTH HOMEP
crpanuibl. [IpoHyMepOBaHHBIMU JOJDKHBI OBITH BCE JIUCTBI OTYETAa, HAUMHAS C TPETHETO.
IlepBblii TUCT — TUTYJIBHBIN U BTOPOI JIUCT — MPOTOKOJT U3MEPEHUH, HE HyMEpYIOTCS.

Otuer cnexyer mucate oT pyku. Ecnm Bl ucnone3yere dykue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYATh 3@ BCE «3aMMCTBOBAHHBIE» ONIMOKH, KOTOPBIX ObIBacT MHOTO. CKa3aHHOE B
paBHOW Mepe OTHOCUTCS K (hOpMyJiaM, KOTOpble Bbl moacMoTpent y Koro-to, a He BIBEIH
camu. Jlyqmre cipocuts npernogaBarelns. OH MOACKaXKET WM TIPOBEPUT, TIPaBUIIBHO 11 Y Bac
TIOJTyYHIIOCh.

TuTynbHbIHA TUCT PaOOTHI MOKET OBbITh HAIMCAH OT PYKM MIIM HalleyaTaH Ha IPUHTEpE.
DIeKTpOHHAsI BEPCHsI TUTYJIBHOTO JIHCTa HaxoauTes Ha caiite ['Y Alla.

Meroaudeckie yKa3aHus [0 BBIIOIHEHHIO 1a00PaTOPHBIX PaOOT MPUBEACHBI B CIICIYIOLINX
nocobusx umeromuxcs B onbnuoreke I'YAIl B HanleuaTaHHOM | 9JIEKTPOHHOM BHJIE!

1. Mexanuka. Konebanust 1 BonHbl. MonekyinsipHas ¢u3nka. JlaGopaTopHbI IpakTHKyM

//M.N. Kosanenko, H.I. JlaBposckas, H.H. JlutBunosa, I'.JI. Ilmexorkuna, JI.E.
Torapes, B.K. [Ipununxo,. FO.H. Hapes, b.®. ludpun, 2014, 132 c.

2. DnextpudectBo u MarHetusm. JlaGoparopusiii mpaktukym// /E.H. Kortmukos, C.5.
epbak, 1.1 Kosanenko, FO.A. Kysuenos, M.H. Kynsounkas, H.I1. Jlaposckas, H.H.
Jlureunosa, I'.JI. Ilnexorkuna, B.K. Ilpumunko, E.B. Pyrskos, , FO.H. Ilapes, b.®.
HIudpun, 2010,84 c.
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11.3. Meroauueckue yka3aHus 1Jisi 00yJarOIMXCsl O MPOXOIKICHHIO CAaMOCTOSATEILHOM
paboThI

B Xo/e BBINONHEHHS] CAMOCTOSITENILHON PAabOThI, 00YUAIOIIHIACS BBINOIHSACT paboTy MO
33/IaHUI0 W TIPU METOJMYCCKOM PYKOBOJCTBE IIPEMOAABATENsI, HO O€3 €ro HemoCpeACTBEHHOTO
y4acTHsi.

Jlns oOyuarommxcs mo 3a04HOM (opme 00ydeHHs, caMOCTOATENbHAs paboTa MOMKET
BKJIIOYATh B ce0sI KOHTPOJIBHYIO paboTy.

B mporecce BBINOJIHEHHST CaMOCTOSTEIbHOW PaboThl, y oOywaromierocs (opmupyercs
LenecooOpa3Hoe IIaHUPOBaHKUE Pabodero BPEMEHHU, KOTOPOE IT03BOJISIET UM Pa3BHBATh yMEHHS
M HaBBIKM B YCBOGHMM U CHCTEMAaTH3allMU NPUOOPETAEMbIX 3HAHMH, OOEcIeuMBAET BBICOKHN
YPOBEHb YCIIEBAEMOCTH B IIEPHOJ OOYyYeHHs, IIOMOTaeT IIONYYHTh HABHIKU ITOBBIICHUS
npohecCHOHATBHOTO YPOBHS.

MeTonUYecKUMH ~ MaTepHalaMH,  HANPABIIONIMMH  CAMOCTOSTENIBHYIO  padoTy
00yJaroMUXCs SBIISIOTCS:

—  y4eOHO-METOIMYECKUI MaTepuall 1o AUCLMILUINHE;

—  MCTOJMYCCKHE yKa3aHUs 110 BHIIOJHCHHUIO KOHTPOJBHBIX paboT (Juist 00ydaromnmxcs
10 32049HOU (hopme 00ydeHHs).

11.4. Meroauueckue ykazaHusi Uil OOYHYAIOIIMXCS 10 TPOXOKACHHIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texyuuii KOHTPOJIb yCIIEBAEMOCTH IpEeAyCMaTpUBAaeT KOHTPOJIb KauecTBa 3HAHUMN
00y4Jaromuxcs, OCYIIECTBIIEMOr0 B TEUCHHE CEMECTpa C IEIbI0 OLECHHBAHUS XOJa OCBOCHHUS
JMCIUTIINHBL.

OcHOBHBIMH (h)aKTOpaMH TEKYIIEro KOHTPOJSI 3HAHUH OOYJalOIUXCs SIBISIETCS YCTHBIN
OIpoC Ha JIGKIMOHHBIX MJIM IIPAaKTUYECKUX 3aHATUSX, 3alluTa JabopaTOpHBIX paboT.
CpezncTBaMu  TEKyIIEro KOHTPONISI MOTYT OBITh Oecembl IpemnojaBaTelss M CTyACHTa,
KOHTPOJIbHBIE BOIIPOCHI U 33/1aHUSL.

Pe3ymbTaThl TEKyIIETO KOHTPOIS yCIEBAEMOCTH CIY)KaT OCHOBOU JUIS IPOMEXKYTOUHOU
aTTeCTALlMN: MONYYCHUs 3a4eTa WM JOIycKa K dK3aMeHy WIH Au(depeHInpoBaHHOMY 3a4eTy
10 y4eOHOM AUCLHUIUIMHE.

B Teuenue cemecTpa Uil JOMycKa K K dK3aMeHY WM AuddepeHnnpoBaHHOMY 3adeTy
CTYICHTY HEOOXOAUMO CIaTh He MeHee 75% 1a00paTopHbIX M MPAKTUYECKUX PadoT.

11.5. Meroandeckue ykazaHusl JUIsl OO0YJAIOIIUXCSl O TPOXOKACHUIO TIPOMEKYTOUHON
aTTeCTalHU.

IIpomexxyrounass ~ aTrecTanus  OOYydYalOIIUXCS  IPEJyCMaTpUBAaeT  OLICHUBAHHE
MPOMEKYTOUHBIX M OKOHYATEIBHBIX PE3y/IbTaTOB 00ydeHMs no auctuminae. OHa BKIIOYAcT B
cebs:

— oKk3aMeH — (opMa OLEHKM 3HAHUH, MONYYECHHBIX OOydJaromuMcsi B IIpoLecce
H3yYeHHUs BCeH NUCUUIUIMHBI WIHM €€ YacTH, HABBIKOB CaMOCTOSITENBHOI paboThl, CIIOCOOHOCTH
NPUMEHATh MX AT pelIeHHs] MPAKTHYeCKHX 3aJad. DK3aMeH, KaK MpaBUIIO, IPOBOAUTCS B
NepHOJ] SK3aMCHAIIMOHHON CeCCHM M 3aBEepLIaeTCsl aTTECTALlMOHHOW OLEHKOH «OTIMYHON,
«XOPOIIOY», «yIOBIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIBHO». DK3aMEH MOXKET NPOXOAUTH B
BHJIC YCTHOTO OIPOCA MIIU TECTUPOBAHUS.

— muddepeHINpOBaHHEI 3a4eT — OTO (opMa OLEHKH 3HAHWM, ITOIYYSHHBIX
00y4aromuMcs NP U3y4CHUH JUCIHUILIMHBL, TIPU BBINOJIHEHUN KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HayIHO-HUCCIEI0BATEILCKUX PAOOT U MPOXOKACHUH IIPAKTHK C aTTECTAllHOHHOI OLEHKOH
COTIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTENbHOY. nddepeHnnanbHblii
3a4eT MOXKET IIPOXOJHUTh B BUJIC YCTHOTO OIPOCA MM TECTUPOBAHUSL.
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JIuct BHeceHUsT U3MECHEHUH B pa60'{yr0 nporpamMmmy MHUCHUIIIMHBL
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