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AHHOTaUs

Hucuunnuna «®usnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
[0  HampaBleHUIO TOoAroToBku/  crnenuanbHocTH  13.03.02  «DnekTposHepreTuka
JNEKTPOTEXHUKA» HAMPaBICHHOCTH «DJIeKTpoMexaHuKkay. Jlucuumiuna peanusyercs kadeapoi
«Ne3y.

JlucuuniuuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMIIETEHIIUNA:

OIIK-2 «CnocobeH MpUMEHSTh COOTBETCTBYIOMIMHA (DPU3MKO-MaTeMaTHYECKUI ammapar,
METOJIbl aHallu3a U MOJENMPOBAHHUSA, TEOPETUYECKOTO W IKCIEPUMEHTAIBHOTO HCCIeI0BaHUS
MIPH PEIICHUU TPO(HECCUOHATBHBIX 3a7aW»

OIIK-3 «CriocobeH HCIoNb30BaTh METOJIbI aHAIM3a M MOJIEIHUPOBAHUS AIIEKTPUUECKUX
Hernen U AIeKTPUUYECKUX MAIIUH

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C IIpobieMamMu oO1ieit
bu3uKu.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIINH, JabopaTopHbIe PadOThI, TPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa cTy/neHTa, KOHCYIbTalluU

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHS JUCIHUIUIMHBI cocTaBisieT 13 3aderHbix enuHuI, 468
YacoB.

S3bIK 00yUYEHUS IO TUCIIMILTUHE «PYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MIPE/ICTaBJICHUE BO3MOYKHOCTH CTYJACHTaM Pa3BUTh M IPOJEMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO31aHuC
TCXHUYCCKUX NUCLUIIIINH.

MO P>KUBAIOIIEH

o0Opa3oBaTenbHOI

Cp€abpl mnpernoJaBaHuda JIA OCBOCHHUMA

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENIbHON YacTH 00pa30BaTENIbHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WU WX 9acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHUKATOpA

KOMIICTCHIIHH KOMIICTCHIHH JOCTHDKEHUS] KOMITETCHIIUU
OIIK-2 Cnocoben
PUMEHSTh
COOTBETCTBYIOIIHNI
W3UKO-
¢ . OIIK-2./1.5 neMOHCTpUpYyeT NOHUMAHUE
MaTeMaTHYeCKUI o
(U3NYECKUX SIBIICHUH U TIPUMCHSIET 3aKOHBI
amrapar, MeTO/Ibl
MEXaHUKH, TEPMOJINHAMHKH,
O6menpodeccuoHanbHbBIE | aHATU3a U
KOMITETEHIIHH MOTETHDOBAHTS AJIEKTPUYECTBA U MarHETU3Ma
p ’ OIIK-2./1.6 nemoHCTpUpYET 3HAHUE
TEOPETUYECKOTO H .
DJIEMEHTAPHBIX OCHOB ONTHKH, KBAHTOBOM
AKCIIEPUMEHTAIBHOTO

HCCIIENOBaHUs IIPU
pelIeHUH

PO eCCHOHATBHBIX
3ajau

MEXaHUKH M aTOMHOW (DU3UKH

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINU

OIIK-3 Cnocoben
HCIIO/IL30BATh
METOIBI aHAIN3a U
MOJIETTUPOBAHUS
IEKTPUICCKUX
nemneu u
IEKTPUICCKUX
MaIlliH

OIIK-3./1.3 npuMeHsEeT 3HaHUs OCHOB
TEOPUH AIEKTPOMATHUTHOIO TOJIS U enel
C pacIpeeleHHbIMU ITapaMeTpaMu

2. Mecro nucuumianssl B ctpykType OI1

JuciunumHa Oa3upyeTrcs Ha 3HAHUSAX, paHee NPUOOPETEHHBIX CTYIEHTAaMU MpPU H3YYEHUU

CIEIYIOIIUX TUCIUTUINH:
— Jluneitnas anreOpa

— MaremaTtnueckuii aHaIu3
— Teopus BeposTHOCTEN

3HaHwus,

IMOJIYYCHHBIC IIpWM H3YUCHHUH MaTcpuajia )IaHHOfI JAUCHUIIIIMHBI,

HMCIOT KakK

CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUU APYIUX OUCHUIINH:

— DJIEKTPOTEXHHUKA
— DJIEKTPOHUKA

3. OO0BEM | TPYTOEMKOCTh JUCIIUILTAHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuiie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKoCTh Mo cemecTpam

Bun yueGHO# paboThI Bceero Nol N N3
1 2 3 4 5
Oobwasn mpyooemKocmeo OUCUUNIUHBL, 13/ 468 3/ 108 4/ 144 6/ 216
3E/ (4ac)
AyoumopHnuie 3anamus, BCETO 4ac. 136 34 51 51
B TOM YHCJIC:
nexuun (JI), (qac) 51 17 17 17
npaktuyeckue/cemunapckue 3aastus  (113), 34 0 17 17
(gac)
naboparopusie padbots (JIP), (dac) ol 17 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 108 36 36 36
Camocmoamenvnan paboma, Bcero (4ac) 224 38 57 129
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3., OK3.
DK3.*%*) OK3.
IIpumeuanue: " kammIaTCK SK3aMeH
4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.
Tabmuna 3 — Pa3gensl, TeMbl AUCIUILTUHBL, KX TPYAOEMKOCTh
Pazgensl, TeMbI TUCITUTLIMHEI Jlekiun 113 (C3) JIP KII CPC
(dac) (dac) ("ac) (gac) (gac)
Cemectp 1
Paznen 1. Mexanmnka 11 7 13
Paznen 2. KoneGanus 1 BOITHBI 11 7 13
Paznen 3. MonexynspHas pusrka 12 3 12
Hroro B cemecTpe: 34 0 17 38
Cemectp 2
Pasnen 4. DeKTprUyecTBO 11 7 8 19
Paznen 5. Maruetusm 11 8 6 18
Paznen 6. OnTrka 12 2 3 19
Hroro B cemecTpe: 34 17 17 57
Cemectp 3
Pazgen 7. KBanToBas onTuka 11 5 7 43




Paznen 8. KBanToBas MexaHuka 11 9 3 43
Paznen 9. Cratuctuueckas Gpusnka 12 3 7 43
Hroro B cemecTpe: 34 17 17 129

4.2. CopnepskaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHKJIA

Howmep paznena

Ha3zBanue u copepkaHne pa3IeioB U TEM JCKIIHOHHOTO UK

Pasnen 1.

Mexanuka

IIpeamer wmexanuku. Mexanuyeckoe pABwxkeHue. [lonsTue
COCTOSIHMSI M JETEPMHUHU3M B KJIACCUYECKOW MEXAaHUKE. YpaBHEHUS
JIBWXKEHHs. ['paHMIBl  NPUMEHMMOCTH  KJIACCMYECKOM  MEXaHHUKH.
PensituBUCTCKasA U KBAaHTOBAsi MEXaHUKA

Kunematuka nBwXeHHMs MarepuanbHONM TOUYkH. CKOpPOCTh U
yckopenue. HopmanbHOE M KacaTelbHOE YCKOpeHMs. Paauyc KpHUBHU3HBI
Tpacktopuu. OCHOBHas 3ajaya KUHEMAaTUKHM MaTepUalbHOM TOYKH.
KunemaTtuka nBrxeHus aOCOJIIOTHO TBEpAOro Teia. Bpaienue TBepaoro
TeJa BOKPYI HEMOJBHKHOW OCH. CBS3b JIMHEWHBIX U YIJIOBBIX BEIUMYHMH
MIPU BpallaTeIbHOM JIBUKEHUU.

WNuepunaneupie  cucteMbl  oTcuera.  OCHOBHBIE  3aKOHBI
KJIACCUYECKOM JuHAMUKKH - 3akoHbl HbroToHa. OcHOBHas 3ajaua
JUHAMHUKU MaTepHallbHOW TOYKM. HewHepruaibHble CUCTEMBI OTCYETA.
Cunpl mHepuuu. 3aKOH coXpaHeHUs ummyibca. LleHTp Macc u ero
nBwxeHue. Cucrema 1LeHTpa Macc.

Mexanudeckass pabora W MOIIHOCTh. KuHeTHueckas »Heprus.
[Tons cun. KoHcepBaTWBHBIE W JAMCCUIATUBHBIE CHJIBL. Y CIIOBUE
MOTEHIIMATBHOCTH  TIOJI CHJI. 3aMKHYTbIe M HE3aMKHYTHIE CHCTEMBI.
[lorenumanbHass sHeprus cucrembl. CBs3b MEXIYy HNOTCHLHAIbHOU
SHEprueil W T1OoJeM KOHCEPBAaTUBHBIX CHJI. 3aKOH COXpPaHEHUs
MexaHu4yecKol 3Heprun. CHUCTeMbl EUHULL.

MOMEHT cuiibl 1 MOMEHT UMITyJIbca. Y paBHEHHNE MOMEHTOB. 3aKOH
COXpAaHEHUS] MOMEHTa HUMMYJIbca. MOMEHT HMMIyJbCa TBEPAOIO Tela
OTHOCHUTEJIbHO HEMOJABMXKHOW ocu. MomeHT wuHepuuu. OcHOBHOE
yYpaBHEHUE JAMHAMUKH BpALATEIbHOIO JBM)KEHHS TBEPAOro Teja.
Kunernueckass SHeprus BpaALAKOIIErOCs TBEPAOrO Tena. Y pPaBHEHUS
JIBUJKEHUSI M YCIIOBHSI pABHOBECHS TBEPAOTO Tea.

[Ipunnun otHOcUTenbHOCTH ['anmunes, npeobpazoBanus [ amumes.
[Toctynarel cnenuanbHON Teopuu OTHOCUTENbHOCTH. IIpeobpazoBanus
Jlopennia u cneactBusi u3 HUX. OCHOBBI PENSITUBUCTCKOM MEXaHUKH.
WNHuTtepBan, ero MHBapHaHTHOCTh. PensaruBuctckuii ummnyiasc. OCHOBHOE
ypaBHEHUE PESITUBUCTCKOM  JUHAMHUKUA. KuHeTHdeckas dSHeprus
pensITUBUCTCKOM yacTulbl. CBs3b Macchl UM 3Hepruu. CBs3b MEXKIY
SHEPTUEH W HUMITYJIbCOM dYacTuilbl. OCHOBHBIE HIeH OOIeld Teopun
OTHOCHUTEJIBHOCTH

Pazpnen 2

du3uka KoneOaHMii U BOJIH

I"apmonnueckmit U AHTapMOHNYECKHUN OCLUILIATOP
(MareMaTH4YeCKUil MasTHUK, (QU3UYECKHH MAaATHUK, KojeOaHUs TIOJ
neiictBueM yrnpyroil cuiel). Crnoxxenue kosneOanuil. OU3NUECKUl CMbICI
CIIEKTPAJILHOTO Pa3I0KECHHUS. HuddepennnansHoe ypaBHEHUE
koneOanuii. CBoOoaHble, 3aTyxaroue KoJjieOaHus. BvIHYyXICHHBIC
koJieOanus. Pe3oHaHnc.




KunemaTnka BOJTHOBBIX MPOIIECCOB (IJIOCKUE U c(hepruyIecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHiun cynepno3unuu. JHeprus
BOJIHBI. [ToTOK SHEeprun. MUHTEHCUBHOCTH BOJIHBI. CTOsAYas BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. DddexT Jomnepa mis
3BYKOBBIX BOJIH

Pasnen 3

MonexymsipHas Gpusuka

TepmoauHaMuyeckue cocTosiHUs U npouecchl. [lonsaTre pyHKIuN
cocrosHus. Buytpenuss sueprus. KommdectBo temiorsl. Paborta Tema
OpU U3MEHeHMH ero obObema. IlepBoe Hadano TEepMOJUHAMUKH.
Temmeparypa © BHYTPEHHSS OJHEprus Kak (YHKIHS COCTOSHHAL
Tennoemkocts. DHTpomnus. Bropoe M TpeTbe Hayaga TEPMOJUHAMMKH.
Teopemsr Kapno. 3akon Bo3pactanus sutponuu. [lopsaok u 6ecopsiiok
B nipupoze. TepmoauHaMudeckrue GyHKIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSS SHEPIHUf,
TEIUIOEMKOCTH, YypaBHEHHe ajauabarel, paboTa MpH  Pa3IUYHBIX
nporeccax, 3HTponus). BepostHocTh W QuiykTyanuu. Pacnpenenenus
MakcBemna. CKOpPOCTM  TEIUIOBOIO  JBMXKEHUS Mosekyn. CpenHss
KUHETHYEeCKasi dHeprus Moiekyin. OCHOBHOE ypaBHEHHE KHHETHYECKOU
TEOpPUM HJealbHBbIX Ta3oB. Pacnpenenenue bonbpivana. DHTponus H
BEpOSATHOCTh. (Da3oBble pPABHOBECHS W TPEBPALICHUSA. DJIEMEHTHI
HEpaBHOBECHOW TEPMOAMHAMHUKHU. SIBIEHUS nepeHoca, KUHETHYECKHE
snerns. KoHpeHcupoBaHHOe cocTosHUe. KuHeMaTnka ¥ JWHAMHKa
KHUJIKOCTEH U razos.

Pazmen 4

DIIeKTPUUYECTBO.

DneKTpocTaTHKa B BaKyyMme. 3aKOH COXPaHEHMS IEKTPHUECKOTO
sapsina. 3akoH Kynona. Cuctemsl eaunun. IIpuHuun cynepno3uiu.
CucreMbl 3apspKEHHBIX YacTHI. OJIeKTpUuYecKuil aumonb. Paborta cuin
DIICKTPOCTATUYECKOTO  Mmoyisl. TeopemMa O  IHUPKYISIUM  BEKTOpPa
HarpspDKeHHOCTH.  [lOTeHUMaJbHOCTh  AJIEKTPOCTATUYECKOTO  TOJIL.
HarpspkeHHOCTh M TIOTEHITHAN DJIEKTPOCTATHYECKOTO TOJS. CBS3b MEXITY
Humu. Teopema I'aycca ans 3JIEKTPOCTaTHYECKOrO IO B BaKyyMe.
[ [pumenenue Teopemel ['aycca Kk pacyeTy noJieu.

OnexkTpocTaTHKa B BemecTBe. Tumnsl qusnekTpukoB. Iomspuzanus
IUANIeKTpUKoB. CBOOOAHBIE M CBA3aHHBIE 3apsiabl. Jludnekrpuueckas
BOCIIPUMMYHUBOCTh. J[udnekTpudeckas MPOHUIIAEMOCTh. DJIEKTPHUYECKOe
cMmemenne (MHAyKnWs). Teopema [aycca Ui 3IIEKTPHUYECKOTO TIONS B
JTUBJICKTPUKE. Y CIIOBHUS Ha TpaHMIE paszenia ABYX AMINEKTpUKOB. Ilome
BHYTpM TIPOBOJHMKAa M Yy ero mnoBepxHoctu. OOmas 3amava
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOJHHKA.

Kongnencaropbl. OHeprust CHCTEMBI 3JIEKTPUYECKUX 3apsi/IOB.
OHeprust 3apsyKeHHOro MpoBojHUKAa. OObeMHas IUIOTHOCTh 3SHEPruu
AIIEKTPHYECKOTO TIOJIS.

VYCloBUsL  CYIIECTBOBaHMS DJIEKTPUYECKOTO TOKa. YpaBHEHHE
HEIPEPBIBHOCTU. DJIEKTPOABMKYIAsd cwia. HemoreHnnanbHOCTh MOJIA
CTOpoHHMX cui. 3akoHbl Oma u JDxoyns-JleHna B MHTErpanbHON u
nuddeperpmanbHon hopmax.

Pasgen 5

DNeKTpoANHAMUKA

MarauTrocTaTika B BEIIECTBE. HamaramueHHOCTE.
MonekynspHble TOKM. MarHutHas BOCIPUUMYMBOCTH. MarHutHas
MPOHUIIAEMOCTh. HanpspkeHHOCTh MarHUTHOTO MoJid. J{mamarHeTukwu,
napaMarHeTHku, (eppoMarHeTuku. TeopemMa O HHUPKYIALUUA BEKTOpa

HANPsDKEHHOCTH MarHUTHOTO noJis (MHTerpanbHas U auddepeHnmanbHas




dbopmbl). YCIIoBUS HAa TPAHUIIE IBYX MarHETHKOB.

3akoH ®dapanes. IIpaBuno Jlenna. CaMmouHIyKIHS.
NupyktuBHOCTh. B3aumuas wHaykuus. B3amMHas MHIYKTHBHOCT.
OO0beMHass TUIOTHOCTh JHEPIMM  MAarHWTHOTO  mois.  Buxpesoe
anekTpuueckoe nosne. Tok cMmemenusa. Cucrema ypaBHeHUI MakcBesuia.
Marepuanbnsle ypaBHeHUs. KBasucranmonapssie Toku. VIHBapuaHTHOCTH
ypaBHeHHWH MakcBeia OTHOCHUTENIBbHO mpeoOpazoBaHuii  JlopeHia.
[TpuHIMIT OTHOCUTENILHOCTH B AJIEKTPOIMHAMUKE.

Pasznen 6

Ornruka.

BonHoBoe ypaBHEHHE s 3JIEKTPOMAarHUTHON BosHBI. CBoOMCTBa
ANEKTPOMAarHuTHbIX BOJIH. Bekrop IloliHTHMHra. MIHTEHCHBHOCTH CBeTa.
Oddexr [lommepa ans DIEKTPOMATHUTHBIX BOJMH. OTpaxkeHne u
npenomiieHue cBera. Onrtudeckoe wuzoOpaxenue. [Ipunmun Oepwma.
Wntepdepenmust  cBeta. KorepeHTHOCTh M MOHOXPOMAaTUYHOCTD.
Hudpakmus ceera. [Mpunnun ['rolirenca-Openens. Meton 3o Openens.
Hudpakuuss Ppaynropepa Ha mend U AUPPAKIUOHHONW peEIIETKE.
l'onorpaduu. EcrecTBeHHBIN M MOJISPU30BaHHBIN cBeT. 3akoH Martoca.
[Tonspu3anus cBeTa Npu OTPAKEHUU U IperoMiieHuH. 3akoH bprocrepa.
JBoiiHoe nydenpenomsienne. HopmanbHas M aHOMaibHas AUCIEPCHUS.
dazoBast u rpynmnosas ckopoctu. ®opmyna Panes. Dnementsl @ypbe -
ONTHUKH.

Pazmen 7

KBanToBas onruka

TennoBoe uznydyenue Ten. 3akoH Kupxroda. 3akoHbl U3IIyueHUs
abconoTHO uepHoro Ttena. KBaHroBas rumore3a u ¢opmyna Ilnanka.
KBantoBas ontuka. @Porodddekr, ombitel CroneroBa. DOTOHBI
Jasnenue cBera. KopmyckynsipHO-BOJIHOBOM Jyanu3m Juist cBeta. DhdexT
Komnrona.

Pasnen 8

KBanTOBass MexaHuka

Teopus bopa. Onbitel @panka u I'epua. Kopnyckynspro-
BOJJHOBOW Jyanu3M MukpodacTull. ['mmore3a ae bpoinsa. dazosas u
IpynIoBas CKOpocTH BoJH A€ bpoiinsa. BonHoBoii naker. Cratuctuueckoe
HCTOJIKOBaHME BOJH JAe bpoiusg. IlpuHnum  HeompeaeneHHOCTH
['eiizenOepra. BonHoBast ¢yHKIUs, ee OCHOBHbIE cBoicTBa. OmnepaTopsl
¢usznueckux BeIMYMH. BpemeHHoe U cTalMOHapHOE ypaBHEHUE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBHKEHUS.
CBoOoguas dactuna. Yacruma B OECKOHEYHONW ITOTEHIMAILHOM SIME.
KBanToBbiii ocrwistop. HyneBas sHeprus, HyneBble KoseOaHUS.
[TpoxokaeHre dYacTUllbl 4yepe3 MOTEHUHANbHBIM Oapbep. TyHHEIbHBIN
3P dexT.

ATOM BOZOpOJAa B KBAHTOBOW MexaHuKe. KBaHTOBBIE uHMCIIa.
OpOuTanbHBIl MEXaHHYECKUH M MAarHUTHBIA MOMEHTBHI 3JIEKTpOHa B
atome. OpOutaribHOe rUpomarHuTHOe oTHomeHue. OmnwiT lltepHa u
I'epnaxa. CniuH snekTpoHa. [IpuHIMD TOXAECTBEHHOCTH MHKPOYACTHII.
®epmuonsl 1 0030HBL. CuUMMETpUs BOJHOBOW (YHKIIMM CHUCTEMBbI
onuHakoBbiX yacTuil. Ilpunnun Ilaymu. OObsicHeHHE NEPUOIMUECKON
cucreMsl ieMeHToB J[.M1.MeHeneeBa. DHEpreTHYECKU CIEKTP aTOMOB
1 MoJieKyJL. [Tpupona XMUMUYECKOU CBSI3H.

Pazpen 9

Craructudeckas pusnka

Craructuueckuii meton. ®a3zoBoe npoctpancTBo. Pacnpenenenue
['n66ca. CraTucTHuecKkoe NCTONKOBaHUE 3HTponuu. CBoOO HAs SHEPIHsl.
CraTtucTuyeckoe ONHUCaHUE KBAHTOBOM CHUCTEMBI, pa3IMYUE  MEXAY
KBaHTOBOMEXaHUYECKOM U CTaTUCTUYECKOU BEPOSITHOCTSIMHU.




Knaccnueckas CTaTHUCTHKA Makxkcemnna-bonsimana. KBanToBbie
cratuctuku Pepmu-/lupaxa n boze-Olinmreiina. CpaBHEHHE pa3IMYHbIX
CTaTUCTHK.

Pacnipenenenne  @epmu-/lupaka s DIEKTPOHHOIO — rasa.
OJIEKTpOHBI B  KpucTawiax. OHeprus Depmu, BBIPOXKICHHBIN U
HEBBIPOXKJICHHBIM  3JIEKTPOHHBIM ra3. OJIEKTPOHHAs TEIIOEMKOCTD.
TermnoemMkocTh  KpUCTAJUIMUECKOM pemeTkd. Kiaccuueckas Tteopus,
teopust DitHmreliHa u Jle6ast. @oHoHbl. DOTOHHBIN T'a3.

|

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

No
TeMbl MPaKTUYECKUX DopMBbI NPAKTUYECKUX Tpynoem| pazaena
/1 3aHATHH 3aHATHH KOCTb, (4ac) | quciui-
JIVHBI
CemecTtp 2
HanpsoxkeHnHOCTh M Pemenue 3anau 3 4
MOTEHIIUAT
ANIEKTPOCTATHYECKOTO TIOJIS
JIBrmxeHue Pewmenue 3amau 2 4
3apsHKCHHBIX YACTHII B
AIIEKTPOCTATUYECKOM I10J1€
JvanekTpuku B Pentenue 3anau 2 4
AIEKTPUUYECKOM IIOJIE.
Konnencaropsl
XapakTepuCTUKHU Pemenue 3amau 3 5
ANIEKTPUYIECKOTO TOKA
WNuaykuust MarHUTHOTO Pemenwue 3amau 3 5
nioJist. CHJTBI B MAaTHATHBIX
TIOJISAX
3aKkoH Pemenne 3amgau 2 5
ANEKTPOMArHUTHOW WHIYKIIHH
®apanes. Pabora B MarHUTHBIX
TIOJISAX
WuTepdepenmus, Pemenue 3anau 2 6
T paKius, moIspru3aius
Cemectp 3
TermoBoe n3nyyenue, Pemenne 3amau 2 7
dbororddexr
Dddexr Komnrona, Pemenwue 3amau 3 7
cBOiicTBa (POTOHOB
AToOM BOJIOpOJIa Perienue 3amau 3 8
Ilocrynartel bopa
CoortHoleHne Pemenne 3amgau 3 8
HeomnpeaeNeHHOCTe!
['eiizenOepra, BOJIHBI J1€
bpoins
YpaBHeHHE Perienue 3amau 3 8
[lIpenunrepa IloreHumanbHbIe
OGapbepbl




KBanrToBasg cratuctuka Penrenue 3anau

Bcero:

o1

4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6smia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

Ne Ne
Haumenosanue 1abopaTopHbIX paboT Tpynoe pasznena
I MKOCTb, (Jac) CLUATUIHHDL
Cemectp 1
MasitHuk MakcBesuia 4 1
HaxioHHBIN MasiTHUK 4 2
CTOJIKHOBEHHE IIAPOB 3 1
MareMaTHuecKuii 1 000POTHBIA MasITHUKU 3 2
Omnpenenenre CKOPOCTH 3BYKa B BO3JyXe 3 3
CemecTtp 2
OrnpeziesieHne JIEKTPOEMKOCTH KOHASHCAaTOpa 4 4
HccnenoBanue penakcaliMOHHBIX KOJICOaHMA 4 4
OrnpeneneHyre ropu30HTAILHON COCTaBIIAIONICH 3 5
HANPSDKEHHOCTH MarHUTHOTO TIOJIST 3eMITH
OmnpeneneHue yaenbHOTo 3apsia dIeKTpoHa 3 5
Konbua Herorona 3 6
0
Cemectp 3
[TIpoBepka 3aKOHOB TEMJIOBOTO U3JIYYEHHUS 4 7
1
Buemnuit poroadpdexr 3 7
2
O¢dext Xoma B repMaHun 4 9
3
Omnpenenenre NOTEHIIMATOB BO30YKICHHS aTOMOB 3 8
4
Onpenenenre  IMUPHUHBI  3alPEUICHHOW  30HBI 3 9
5 TIOJIYTIPOBOTHUKA
Bcero: | 51
4.5. KypcoBoe npoeKkTupoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO
4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunel camocTosiTenbHON paboTHI U €€ TPYAOEMKOCTh IPUBEIEHBI B Ta0IuIIe 7.
Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh
B cCaMOCTOSTENbHOM paGoThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
qac qac qac qac




1 2 3 4 5
W3ydeHne TeopeTHIecKoro MmaTepuana 111 19 28 64
nucuuriHbl (TO)
IToaroroBka K MpoMexXyTOYHOU 113 19 29 65
arrectaruu (I1A)
Beero: | 224 38 57 129

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITENIEHON PabOoThl 00yUYaromUXCs MO JUCHUTUTMHE (MOJTYJIIO)
Y4eOHO-METOINYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp bubmmorpaduyeckas cepiika / URL anpec KonnuecTBo 3K3eMILISIpOB B
O6ubanoTeke
(KpoMe IIeKTPOHHBIX
AK3EMILISPOB)

[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: Yueonoe nmocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1. 2014. T.1. Mexanuka. MonekymsipHas puznka

[53(075)] Cagenbe U.B. Kypc o0mieii pusuku: Yueonoe nmocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.2. DnexTpuyecTBO U MarHeTus3M. BosHbL.
Ornruka.

[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: Yueonoe nocooue | ®O(4), 'C(91), 'CU3(1)
B 3 T. 2014. T.3. KBanToBas ontuka. AToMHas (pU3MKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOTO sA/ipa U
DJIEMEHTAPHBIX YaCTHII

[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHnoe nocobue B 3.T. DO(2), 'C(98)
T.2. DnexrpuuectBo. Konebanus u BosHbl. BoHoBas
ornruka. 2008

[531 B83] Uponos U.E. Mexanuka: OcHOBHBIE 3aKOHBI. M.: ®u3- I'C(133), 'CU3(1), ITI'(6)
matiut, 2015

[53(075) Tpodumosa T.U. Kypc busuku. 2007, d0O(3), I'C(27

T76]

53(075) T76] | Tpodpumona T.U. Kypc puzuku. 2003 I'C(35), KJI(5) T'C(134),

I (8)
[531 B83] Hponos U.E. Mexanuka: OcHOBHBIE 3aKOHBL. M.: ®us- I'CU3(1), CO(1), DO(4)

Matiut, 2015

®O(2), TC(66),

[ 537(075)

Uponos N.E. Dnekrpomarneruzm. OCHOBHbBIE 3aKOHBI.

CO(1), TIT(18)




1183] 2015

534.2(075) Hponos U.E. BoroBbie nporniecchl. OcHOBHBIE 3akoHBL. | DO(63), I'C(14), TIT°(8)
n83] 2015

530.145(075) | Upomos U.E. KBanroBas ¢usuka. OCHOBHBIEC 3aKOHBI. I'C(66), III'(16)
ns3 2015

[531 B83] Hponos U.E. ®uzuka makpocuctem. OcHoBHbIe 3aK0HBL. | DO(3), 'C(138), I11°(30),
2015

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubimoreka 'Y AT
http://lms.guap.ru dusnka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusuka 3

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne /it HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/n HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW JUIsI  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabnuiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHIUYECKON 0a3bl

Howmep aynutopun
Ne n/mn HaumenoBanue cocTaBHON 4acTu MaTepUaIbHO-TEXHUUECKOM 0a3bl (npu
HE00XOTMMOCTH)



http://lib.aanet.ru/

1 JlexmioHHas ayauTopus

2 Crienmanu3upoBaHHas 1aboparopust «MexaHuKay 31-04

3 Crernuanu3upoBaHHas 1adbopaTopust « IJIEKTPOMArHeTHU3M 32-04

4 CrienmanusupoBaHHas gadoparopus «ONTHKA 32-06

5 Crnernmanu3upoBanHas gaboparopust «KBantoBas Ouznkay» 32-03, 32-05

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TNPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo AMCIUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIlluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Crmcok BOITPOCOB K 5K3aMCHY,

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YalONIUMUCS TMPUMEHSETCS S-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBejcHa B Tadumie 14. B TeueHune cemMecTpa MOXKET HCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayuipHad mIKama PAKTEp (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTyphl,
TECHO MPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MMOJIOKEHHS C MPAKTUYECKON
JIeATEILHOCTBIO HAIIPaBJICHNS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIelNaTIN3uPOBAHHBIX TOHSITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOWI MPOTPaMMHBIN MaTepuan, rpaMOTHO U
[0 CYIIECTBY W3JIaraeT e€ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIAJICET CUCTEMOH CleMaTu3uPOBAHHBIX MTOHSITHIA.

(XOPOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUs B INPAKTHUYECKOM IPUMEHEHHH 3HaHUI
HallpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHsieTcs B (OPpMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— oOyyaroluiicss He YCBOWJI 3HAYUTENIbHOM YacTH MPOrpaMMHOIO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  NpHU
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlIEHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NPUMEHEHUH 3HAHMIA;

HCYIOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OopMYIUpPYeT BEIBOJOB M 000OIIICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocsl (3agaun) nmst sKx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/ | [Tepeuens BonpocoB (3a1a4) J1sl IK3aMeHa
Cemectp 1
1 OcHoBHbIE KHHEMaTHYeCKHEe MOHATHs. KnHemaTnka MarepraibHOi Touku. CKOPOCTh U
YCKOpEHHUE MaTepuaibHONU TOUKH
2 YckopeHue mpu MI0CKOM KPUBOJIMHEHHOM TBUKCHHUH
3 KunemaTtuka abCoOTHO TBEPIOTO TEJIa
4 CBsi3b TMHEWHBIX U YTTIOBBIX BEJIMYUH
5) O0600111eHHbIE KOOPJWHATHI U CTETIEHU CBOOOIbI
6 OcHoBHas 3a/1a4a KHHEMATHKU JJIs MaTepUaTbHON TOYKU
7 3akonbl HproToHa
8 3akonbl Keruiepa v 3aK0H BCEMUPHOTO TATOTEHUS
9 [IpuHnmn nerepMuHU3Ma
10 3aKOH COXpaHEeHHUsI UMITYIIbCa
11 Teopema o IBM)KCHHH IIEHTpA Mace
12 I'paBUTAIIMOHHAS U UHEPTHASI MAcChI
13 MOMEHT CuJIbl 1 MOMEHT UMIYJbca. Y paBHEHHE MOMEHTOB
14 3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa
15 CekTopualibHast CKOPOCTh
16 Pabota, MOIITHOCTH M KWHETHYECKasl SHEprus
17 TloTennuannHEIE U HEMOTEHIIMAILHBIE CHIIEI
18 [ToTeHnmanpHas SHEPTUs, 3aKOH COXPAHEHUS MEXaHUUYECKOM YHEPTUH
19 MOMEHT WHEepIHH
20 Teopema Illtelinepa
21 MowMmeHT umnysnbsca abCoIIOTHO TBEPJIOTO TeJa
22 Kunernueckas sneprust ATT. Pabota u monnocts Bpamenust ATT
23 [Tpunnmn otHOCUTENbHOCTH ["anunes
24 OkcnepuMeHTasbHbIe npeanoceliku CTO
25 IToctynats! DitHITeHA, TpeobpazoBanust JlopeHia
26 Crnenctus u3 npeodbpazoanus Jlopenna. 3axon cinoxenus: ckopocreid B CTO
27 WHTepBain
28 PengTuBucTckast [MHAMUKA
29 MHBapuaHThl TEOPHH OTHOCUTEIBHOCTH. [IpHUHIIMIT SKBHBAJICHTHOCTH
30 HewnnepuuanbHble CHCTEMBI OTCYETA
31 JuddepennnanbHoe ypaBHeHHE KoneOaHUI NPY>KUHHOTO MasiTHUKA, €0 pellieHNe
32 BekTopHas nuarpamma
33 DHeprus rapMOHHYECKHUX KOJICOaHHIA
34 YcnoBus BOSHUKHOBEHUS KOJeOaHU
35 DU3NYECKUI U MATEMaTUYECKUN MAasITHUKHU
36 3aryxaromme KoiueOaHus
37 BrinyxaeHnble kosaeOanus. Pezonanc
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Cnoxxenue Kojie0aHui OJHOI'0 HallpaBJICHUA C OMMHAKOBBIMHU YaCTOTaMU1

39 CroxeHne B3auMHO MEePIeHIUKYIISIPHBIX KoJIeOaHMi

40 Bonnbl. OCHOBHBIE TOHSATHUS

41 YpaBHeHHe Oerymieil BOJHBI

42 BonHoBoe ypaBHeHue. CKOPOCTh BOJIHBI B YIPYTol cpefie

43 DHeprus BOJHbI

44 NHTEHCHBHOCTD BOJIHBI

45 Dddekr [Jomnepa

46 Hudpaxius Bons. [punmun [Noiirenca

47 HNHuTtepdepeniius BoJIH OT IBYX HCTOYHUKOB

48 Crosiure BOJHBI

49 Jlucniepcusi, rpynnoBasi CKOpOCTh BOJIH

50 WpneanpHbiil ra3. /[aBjaeHUe Ha CTEHKY cOCya.

51 [TapameTpbl cocTosIHUS, TEMIIEpaTypa. Y paBHEHHE COCTOSIHUS, (PYHKITUS
COCTOSIHUS

51 BHyTpeHHsAs1 S3HEPTUs NI€AIBHOTO a3

53 PaGota naeanbHOro ra3a B pa3iMuHbIX TEPMOJTUHAMUYECKUX MPOIIeCccax.

54 IlepBoe HaYaIO TEPMOAMHAMUKHU.

55 AnmabaTHYecKuil mporecc.

56 [uxn Kapno

57 PaGora temioBoro aBurarens

58 OO6paTuMOCTh TEPMOJAMHAMHUYECKHUX IIPOLIECCOB, TeopeMbl KapHo

59 HepasenctBo Knaysnyca. DHTponus

60 DHTPOMNUS U BEPOSITHOCTD

61 bapometpuueckas popmyna. Pacnipenenenne boapiimana

Cemectp 2

1 Hanpsox€HHOCTB Anektpudeckoro nosst. [IpuHmmn cyneprno3uimm

5 [Torennuan snexTpudeckoro nosd. [punnun cyneprnosunuu. Teopema o TUPKYISLUH
BekTopa E

3 ITorok BekTopa E. Teopema ['aycca nns Bektopa E

4 CuIioBbl€ JIMHUU U HKBUIIOTEHIMATIbHBIE TOBEPXHOCTH

5 Crnenctus u3 TeopeMsl ['aycca

6 Hanpsk€HHOCTh U MOTEHIIMAJI HJIEKTPUYECKOTO IUIOIIS

7 DNEeKTPUUECKUH UMb BO BHEUTHEM I10JI€

8 ITpOBOJTHUKY B 2JEKTPUUECKOM I10JIe

9 Jusnexrpuku. Bekrop anexrpudeckoit uHaykuuu. Teopema ["aycca nis Bekropa D

10 I'pannunsble ycnoBus uist BekTopoB D u E

11 OnekrpoéMkocTb. KoHieHcaTops!

12 [TapanmienpHoe U mocie0BaTeNbHOE COETUHEHNE KOHIEHCATOPOB

13 OHeprus NEKTPUIECKOTO MoJIs

14 Onexkrpryecknuil ToK. [I10THOCTE TOKa

15 3akoHbl OMa B 00IKHOBEHHOM U U depeHIaIbHoi popmax

16 3akoH OMa 1J1 3aMKHYTOM Lienu

17 3akonsl J[xoyns — JleHnia B 00bIkHOBEHHOM U tuddepeHImanpHoi GpopMmax.

18 MarauTtHas UHAYKIHS

19 3akon buo — CaBapa — Jlamnaca

20 MarHuTHas HHAYKIHS IPSIMOTO MPOBOJA C TOKOM
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B3anmoaeiicTBre MpOBOTHUKOB C TOKAMU

22 JIM1I0JIbHBINM MarHUTHBIM MOMEHT. MarHuTHOE 10JI€ KOHTYpa ¢ TOKOM
23 MaruuTtHas UHAYKIMS JBUKYHIerocs 3apsiia. BzanmozeiicTBre IBHKYIIUXCS 3apsi/IOB
24 JIBI>KEHHE 3apsDKEHHBIX YaCcTUI] B MArHUTHOM TI0JIE
25 Teopema o mupKyJsAuKu BeKTopa B
26 MarauTtHas HHAYKIHS TOPOU/Ia U COJIEHOUIA
27 MexaHnnueckasi paboTa B MAarHUTHOM T10JI€
28 MaruuTHbIi oToK. Teopema ["aycca nisa Bektopa B
29 MarHuTHBIN TUII0IL B MAarHUTHOM I10JI€
30 Maruetuku. Teopema o nupkyssiuu Bekropa H
31 SBnenne heppomarueTuzma
32 DNeKTpOMarHuTHasT MHIYKIIUS
33 Camounnyknus. B3anMHast HHIyKIHsS
34 OHeprus MarHUTHOTO MOJISt
35 BuxpeBoe anekTpudeckoe moje
36 Tok cMmeneHus
37 YpaBHenuss Makcsesia
38 BositHOBOE ypaBHEHUE 2IEKTPOMArHUTHOTO TOJIS
39 CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH
40 3aKOHBI PEJTOMJICHHSI U OTPAKEHUSI CBETa
41 KorepentHocTs cBeTa
42 WuTepdepennus cBeTa OT IByX HCTOUHUKOB
43 Hudpaxius. [punnun [oiirenca — @penens
44 3oubl Openens. udpakuus Opaynrodepa Ha menu
45 Jucnepcus ceera
46 JudpaximonHas pemeéTka
47 [Tonspu3anus cera
48 Crenens nojsipusanuu. 3akoH Maroca
Cemectp 3
1 TemoBoe n3nyuenue
2 3aKOHbI U3TY4EHHsI aOCOJIIOTHO YEPHOTO Tella
3 ®opwmyina Penes — Jxxunca. Pacnipenenenue [1nanka
4 doTord ekt
5 Topmo3HOE PEHTIeHOBCKOE M3ITydYeHHUE
6 ®otonbl. KopnyckyJisipHO — BOJTHOBOH JTyau3M JUIsl CBETa
7 Oddext Komnrona. Omnuprdeckue 3aKOHOMEPHOCTH B CIIEKTpax aToMa BOJ0pO/Ia
8 Mopeinb aroma 1o ToMiicony
9 Mopens atroma o Pezepdopay. Ilocrynarsr bopa
10 Teopus bopa — 3ommepdensaa
11 Bonns! Jle bpoiins
12 BonnoBas ¢ynknus
13 Ypasuenue Llpéaunrepa
14 CooTtHomeHue HeonpeaenénuocTel [ eitzendepra
15 MHUKpOYaCTHIIA B OJTHOMEPHOM MOTEHIINAILHOMN SIME C 00-MU CTEHKaMHU
16 MuKpoJacTHIia B TPEXMEPHOM HEMTPOHHUIIAEMOM NOTEHIIMAIBLHOM SIIHKE
17 CTOJIKHOBEHHE MUKPOUYACTHUIIBI C IOTEHIIUATLHBIM 0apbepoM
18 MHuKpoyacTHIla B HEMpOHUIaeMoil cepe
19 ["apMOHMYECKHIT OCHMIUIATOP B KBAHTOBOM MEXAaHHKE
20 KBaHTOBBII poTaTtop




21 ATOM BOZIOpPO/Ia B KBAHTOBOW MexaHuke. CiniH

22 ToxneCcTBEHHOCTh KBaHTOBBIX yacTull. [Ipuniun [laynu
23 3anoJiHeHHE JIEKTPOHHBIX 00oouek. Tabimia Meneneena
24 XapakTepuCTUIECKUE PEHTITCHOBCKHE CIIETPhI

25 DHeprus CBSI31 B MOJICKYJIC

26 Pacripenenenne @epmu - J{upaka

27 Pacnipenenenue boze - DiiHmrelina

28 DHepreTuyecKue 30Hbl B KpUCTaJLIax

29 ITpoBOAMMOCTE TIOTYIIPOBOTHUKOB

30 CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEXO/IbI

31 [Tpuniun paboTsl 1a3zepa

32 Knaccuueckas Teopus temioemkoctu [rosonra u [Itu
33 KBanTOBas Teopus TEMIOEMKOCTH DUHIITEHHA

34 KBanToBas Teopus terioeMkoctu Jlebast

35 KoHTakTHBIC sIBICHUS

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera

Ne i/m Ilepeuens BonpocoB (3aa4) ans 3a4dera / qudd. 3ayera

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM It KypCOBOTO TPOCKTHPOBAHUS/BBIIIOJHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITOJTHCHUST KYPCOBOM paOOTHI

Ne /it [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboThI

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne n/nn IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTepU3YIOIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COAEpKATCS B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MNOPSI0K W MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Meroaudeckue yKa3aHHs JJIS 00y4JarOmUXCs IO OCBOCHHIO JUCITUTUTHHBI
[lenpr0 MUCIMIUIMHBI ABJISIETCS] TTOJIYYEHUE CTYICHTaMH HEOOXOAMMBIX 3HAHUH, YMEHUH 1
HAaBHIKOB B 00NacTH aHanm3a (PU3MYECKUX SIBICHUH, CBSA3aHHBIMH C TpoOiieMaMu
AIEKTPOTEXHUKH.




Meroanyeckue yka3zaHus Ui 00y4aroIuXxcs 0 OCBOSHHIO JIEKIIMOHHOTO MaTepHraia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMSA, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOJIeMbl, JaeT IEeNbHOE MPEACTaBICHUE O AUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[TnaHupyeMbl pe3yabTaThl IPH OCBOSHUH 00YYAIONIMMCS JICKIIMOHHOTO MaTepuana;

IIOJIyYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUM, YpOBEHb KOTODPBIX
OIIPENEIACTCS LEJIEBOM YCTAaHOBKOM K KaKI0M KOHKPETHOU TEME;

HOJIy4EeHHUE OIbITAa TBOPUYECKON PabOThl COBMECTHO C IPENOAaBATENIEM;

pa3sBuUTHE  MPO(ECCHOHATBHO—IETOBBIX  KadecTB, JIIOOBM K  MHpeaMery |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

NOSIBJIEHHE HEOOX0JUMOTr0 HHTEpECca, HEOOXOJUMOrO /I CAMOCTOSITEIbHON paboThI;

IIOJIy4YEHUE 3HAaHUN O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKHU U O IIPOTHO3€E UX
pa3BUTHS Ha OJMKaiIIne rojbl;

HAY4YUTCS METOAMYECKH o0pabaTbiBaTh MaTepuasn (BBIACNATh TIJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  pa3jIMuYHBIX
dbopMynupoBKax);

[0JIy4YE€HUE TOYHOI'O TOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JlekuMOHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpaLMed CIalJoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJEJIbHBIX TEMATHK 10 TUCLMITIIMHE.

Metoanueckue ykazaHus Ui 00y4yaroIuxcs [0 MPOX0KICHUIO IPAKTUYECKUX 3aHITUI

HpaKTI/IquKOC 3aHIATHE SIBIISIETCS OJHOM M3 OCHOBHBIX q)OpM OpraHu3anmuunu y‘IC6HOl"O

npoliecca, 3aKI04aronascsa B BBIIOJHEHUN 00y4JalOMIMMUCS 0]l PYKOBOJCTBOM IIpenojaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCIUIUIMHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OIbITAa TBOPUECKOH 1€ATEIbHOCTH.

[enbro MpakTUYECKOTo 3aHATHS s 00y4aroerocs sBiseTcs NpUBUTHE 00ydaromeMcs
YMEHMM U HAaBBIKOB MPAKTUYECKOU JEATENBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Tnanupyemble pe3yabTaThl P OCBOEHUH 00y4aroIeMcs MPaKTHYECKUX 3aHATHI:

3aKperyieHue, yriayOleHue, paculMpeHue | JeTalu3alus 3HAaHUW TpU  pEleHUU
KOHKPETHBIX 3a/1ay;

pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN, CAMOCTOSTEIIbHOCTH MBIIIIEHUSI, TBOPUECKON
AaKTUBHOCTH;

OBJIaJICHUE HOBBIMM METOJaMU M METOJUMKAMU U3YUYEHUS KOHKPETHOM Yy4eOHOM
JUCLUIIVHBL,

BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOIO OCMBICIEHMS] IOJNYyYEHHBIX 3HAHUH  JUIS
BBITIOJIHEHMS 3a/1aHUN;

o0ecrieyeHre palHMOHAIBHOTO COYETaHUs KOJIJIEKTUBHOM W WHAMBHIyalbHON (Qopm
o0yueHusl.

DyHKIUN MPAKTHYECKUX 3aHATUM:

NI03HABATEIIbHAS;

pas3BUBaroOIasd;

BOCIHUTATEIIbHAS.

[To xapakTepy BBIIOJHSEMBIX OOYYaIOUIUMCS 3aJaHUM IO MPAKTUYECKUM 3aHSITHIM
NOJpa3AeisAloTCs Ha:



O03HAKOMMUTEIIbHBIE, IPOBOAUMBIEC C LEIBI0 3aKPEIUICHUS U KOHKPETU3AalUU HU3Yy4EHHOIO
TEOPETUYECKOr0 MaTEpHaIa;

AQHAJTUTHYECKUE, CTaBSAIIME CBOCH IIETbIO IMOJIydeHHE HOBOH WMH(pOpMAalUU HAa OCHOBE
(opMann30BaHHBIX METO/I0B;

TBOPYECKHE, CBS3aHHBIC C IOJyYCHHMEM HOBOH HMH(OPMAIMH IyTEM CaMOCTOSTEIBHO
BbIOPAHHBIX ITOAXO0J0B K PELICHUIO 3a/1ay.

@opMBl OpPraHM3alUM IPAKTUYECKUX 3aHATHH ONPENENSAIOTCS B COOTBETCTBUU CO
cneuu(uyeckuMU OCOOEHHOCTSIMM Y4eOHOM IUCHMIUVIMHBI U LensiMu oOydeHus. OHU MOryT
IIPOBOJIUTHCS:

B MHTEPAaKTUBHOW (opMe (pelieHre CUTYallMOHHbIX 3a/1a4, 3aHATHS 10 MOJAEIMPOBAHUIO
pEealbHBIX YCIIOBUM, [E€JO0BBIE HWIPBI, HUIPOBOE IPOCKTUPOBAHUE, HUMUTALMOHHBIE 3aHATHUS,
BbI€3/IHbIE 3aHATUS B OpraHM3auuu (Mpeanpuartusi), neyoBas ydeOHas Urpa, pojeBas HIrpa,
IICUXOJIOTMYECKUI TPEHUHT, KE€IC, MO3rOBOM IITYpM, IPYIIIOBBIE JUCKYCCUH);

B HE HHTEpaKkTUBHON (hopMme (BBIIOJIHEHHE YIPAKHEHHUM, pelleHHe THUIIOBBIX 3a7ad,
pellIeHne CUTYAl[MOHHBIX 3a]1a4 U JPYTOE).

Mertonrka nmpoBeAeHUs NMPAKTUYECKOTO 3aHATUS MOXKET ObIThb pa3jIMYHOW, NMPU 3TOM
BaYXHO JJOCTUKEHHE OOLLEH 1eJId AUCIUILIINHBIL.

TpeGoBaHust K MPOBEACHUIO IPAKTUYECKUX 3aHITUI
[IpakTHyeckue 3aHATUS HPOBOJATCS B BUAE OOCYKIEHHS OCHOBHBIX THUIIOB 3ajady,
CBSI3aHHBIX C TEOPETUYECKHMMHM BOIIPOCAMM, PACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BHJIE
pa3bopa BOIIPOCOB, KOTOPbIE MOT'YT BO3HUKHYTh Y CTYAECHTOB IIPY OCBOEHUH MaTepHuaa.
Metoauueckie yKa3aHHA 10 TPOBEACHUIO TPAKTHYECKUX 3aHATHHA TPHUBEIEHBI B
ClIeqyloIuX nocodusx umeroumxca B Oubinmoreke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIC:
1. Mexanuka. Konebanust u Bonuel. Tepmonunamuka. Coopuuk 3amau //U.W. Kosanenko,
10.A. Ky3uenos, M.H.Kynso6uikas, H.I1.JIlasposckasi, H.-H.JIutBunosa, E.B. Momaps ,
O.A. HoBukoBa, B.®. Opinos, JI.E.Ilorapes, B.K. IIpununko, E.B. Xonunena. FO0.H.
[apes, B.b.Illanun, b.®.[udppun, C.A. llepdak 2010. 84 c.

OnektpuuectBo. Marnerusm. Onrtuka. Co6opruk 3amad.  //M.U. Kosanenko,
H.I1.JIaBpoBckasi, H.H.JIutBunoBa, E.B. PytpkoB. FO.H. [apes, b.®.1lIudpun, C.A. lepdbax
2013.80c.

KBanrtoBas ¢wusuka. CoOopuuk 3amau //, LM Kosanenko, H.II. JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pytekos, FO.H. Lapes, C.A
[lep6axk, 2004, S6c¢.

Metoanyeckue ykazaHus Ui 00y4aroImuxcs Mo MPOX0KISHHUIO 1aOopaTOpHBIX padoT

B xone BbImogHEHHs 1a0OpaTOpHBIX paboTa OOyYaroIIUiics JOJKEH YIIyOuTh |
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOW METOJUKON M TEXHUKOH
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHOM XapaKTepUCTHKOW 0Oydarouerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTATbHO-IIPAKTHYECKOH, pacueTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATH.

Beimonnenue 1abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yYeHHs] JUCHUIUIMHBI, ONpelensieMol y4eOHbIM IIJIJAaHOM M OTHOCUTCS K CpEeACTBaM,
00eCTeynBaroIUM peIIeHUe CIeTYIOIMX OCHOBHBIX 33/au y 00y4aroIerocs:

NpUOOpEeTEeHNE HABBIKOB HCCIIEIOBAHUS MPOIECCOB, SBJICHUN U 0OBEKTOB, U3Y4aeMbIX B
pamMKax JaHHOW TUCLUILINHBI,

3aKperyIieHre, pa3BUTHE M JeTalu3alldsg TEOPETUYECKUX 3HAaHUM, MOJIyYEHHBIX Ha
JEKLUSX;

MoJIyueHUe HOBOM MH(POPMAIMH 110 U3y4aeMOU TUCIUIUINHE;



npruoOpeTeHne HaBbIKOB CaMOCTOSATENIbHOM paboThl ¢ 1abOpaTOpHBIM 00OPYJIOBAHUEM U
puOOpaMu.

3ananue u TpeOOBaHMA K MIPOBEACHUIO JIAOOPATOPHBIX padoT

B Teuenue cemectpa KaxIblii CTYJEHT B COOTBETCTBUU C paboyeil mporpamMmoi 1o
mucuuiuinHe Pu3uKa JOJDKEH BBIMOJIHUTH ONPEICICHHOE YMCIO JabopaTopHbiXx pabor. Ha
KaX/1y10 JJabOpaTopHy0 paboTy MJIaHUPYETCsl He MEHee ABYX 3aHATHUH: OJIHO — Ha BBINOJIHEHHUE
U3MEPEHUI, U OJJHO — Ha 3alUTy ordyeTa. OTYET MUILETCS HE BO BpeMs 3aHATUH, a I0Ma WUJIH B
oubnmoTexe.

B nawane cemectpa n0 Hayaja 3aHATHHA CTYJCHT JOJDKEH OBITh HMPOMHCTPYKTHPOBAH IO
TEeXHUKE O€30MaCHOCTU IpPHU NPOBEICHUM JIAOOpaTOpHBIX padoT mo ¢usuke. IIpoxoxaeHue
MHCTPYKTaXa (PUKCUPYETCA B CIELUAIBHOM JKypHAJIE; TaM HY>KHO 00513aTeJIbHO PaCIHCAThC.

B naboparoputo cTyeHTbl JODKEH NMPUXOAUTh MOJrOTOBICHHBIMUY K Ha3HAYEHHOH pabore.
Heobxonumo 3apaHee npoduTaTh ONUCAaHHE pabOTbl U TEOPETHYECKHE CBEICHHS U3
COOTBETCTBYIOILIETO pa3ziena Kypca. He 3a0biBaliTe O pEKOMEHJOBAaHHOM JIMUTEpAType U
00513aTEIIBHO MOTyYUTE B OMOINOTEKE BCE MOCOOMS, BBITYCKAaeMbIe KadeIpoi.

BoinonHATe paboTy CTYIEHTY pas3peliaercs, JIMIIb MO0CHe JOIMYCKa, MOJIYYEHHOIO I0CIe
Oecenpl ¢ mpenogasateneM. [IpernomaBartens J0KEH YOSAUTHCS, YTO CTYACHT IOHUMACT:

KaKMe SIBJICHUs OH OyzeT HaOJto1aTh U UCCIIel0BaTh;

KaKas 11eJIb IEpe]] HUM II0CTaBJICHA;

KaKMMHU pUOOPaMU U KaK BEYTCSI U3MEPEHMUS;

KaK ClIeAyeT IPOBOJUTD DKCIIEPUMEHT.

[Tonmy4eHHsbIi JOMyCcK K paboTe OTMEUaeTCs MPEroiaBaTesieM B KypHale.

B nponecce BoinonHeHNs 1a00paTOpHON pabOThI HY>)KHO 00s13aTEJIbHO 3aIIOJIHUTH POTOKOJI
U3MEpEeHUl. Y KaXJ0ro CTyIEHTa MPOTOKOJI U3MEPEHUN JTOJIKEH OBITh CBOM; BEJIEHUE OJIHOTO
IIPOTOKOJIa HECKOJIbKUMH CTYAEHTaMHU BMeECTe He Jolryckaercs. IIpoTokon Benercs Ha Jucre
¢dopmara A4. B npoTokose J0HKHO OBITh OTPAXKEHO:

TOYHOE MOJTHOE Ha3BaHHE U HOMeEp JabopaTOpHOIl pabOTHl B COOTBETCTBUH C METOINYECKUM
rmocoouemM;

(bamMuIIus, THULIMAJIB! CTY/IEHTa U HOMEP TPYIIIBI;

(bamMuIus 1 MHULKMAIBI IPETIOAABATENS;

Ta0nuIla TEXHUYECKHX XapaKTEPUCTHUK HW3MEPUTEIbHBIX NpUOOpOoB (Ha3BaHue mpudopa,
pabounii TuarnasoH, 1eHa JASJICHHs, KIacC TOYHOCTH U JIp.);

napaMeTpbl yCTaHOBKHU, HAa HEW yKa3aHHBIE;

pe3yJIbTaThl U3MEPECHUI;

JlaTa ! MOAINCH CTYJEHTA.

Bce 3anucu q0JKHBI BECTUCH aBTOPYUYKOH, IIAPUKOBOM, KAlTMJUIAPHON UJIU T€JIEBOM PYUYKOMH.
3anuch HaOMIONEHUM M JaHHBIX KapaHJAIIOM HE JOIyCKAaeTcs, KapaHAalloOM MOKHO JIHMIIb
4epTuTh TaOnuubl U rpaduku. BeneHue «uepHOBUKOB NMPOTOKOIA» M MEPENUCHIBAHHE UX B
KOHIIE 3aHATHUS HAUYMCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTa BPEMEHM M BO3MOXKHOCTh
JOIYCTUTh OMIMOKY MpHU nepenuchiBaHud. CTaparelbHOCTh M aKKypaTHOCTh JIy4Ile MPOSIBUTH
npu 0OpMIICHUH OTYETA.

[To oxkoHYaHUM W3MEpPEHUI MPOTOKOJI 005A3aTeIbHO AaeTCs Ha MOJAIMUCH IpernoaaBarento. bes
ATOW TOJNUCH IPOTOKOJI CUUTAETCS HENEHCTBUTENbHBIM. [loamuch cTyneHTa B IMPOTOKOJIE
0003HayaeT, 4To OH OTBEYAET 3a BCE IPOBEIECHHBbIE M3MEPEHMs, a IMOJIMHUCH IpernoaBaTess



O3HayaeT, 4yTo paboTa NEHCTBHUTEIBHO BBHIMONHSIACH M yKAa3aHHbIC 3HAYCHUS ICHCTBUTEIHHO
MOJTy4eHBl UMEHHO TE€M CTYJEHTOM, KOTOPBI COCTABUI MPOTOKO.

[To pe3ynbTaram, 3a)UKCUPOBAHHBIM B MPOTOKOJIE H3MEPEHHIA, CTYICHT JOMA MHIIET OTYET
U 3aIlMIIAET ero Ha cleayromeM 3aHsaTud. [lpu 3ammre oTdyera MOTryT OBITH 3aJaHbl JHOOBIE
BOIIPOCHI 110 TEOPUU M3y4aeMOTO SIBJICHHSI U 110 TIOJyYEHHBIM pe3y/IbTaTaM. 3a MPHUHSITHINA OTYET
Ipero/IaBaTeNb BBICTABIISICT CTYIEHTY OICHKY M TIOCJIEe 3TOro cooOIaeT HOMEpP W Ha3BaHUE
cienyromel 1abopaTopHOH PabOTHI.

CrpykTypa u hopma otuera o JabopaTopHOr padbore

OTt4er JOKEH CONepKaTh CIEAYIOIINE Pa3eiibl:

1. Lens paboTHI.

Omna chopMyarpoBaHa B ONUCAaHUU J1TA0OPATOPHOU PabOTHL, OTTY/A €€ CIeAYeT Nepenucarh.

2. Onucanue J1abopaTOPHOM YCTAaHOBKH.

Onucanue yCTaHOBKHM JOJDKHO OBITh KpaTKuM. Clenyer OrpaHu4uThCS (PYHKIMOHATBHOM
WIM 3JEKTPUYECKON cXxeMol ycTaHOBKM. He Hy»XHO NpUBOAWTH BHEUIHETO BHAA IMPHOOPOB.
Jlasiee HE0OX0IMMO ONUCATh FIKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTEIbHBIE IPUOOPHI B TaOIHLIE
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHON U3 TPOTOKO0JIa U3MEPEHUH.

3. Paboune Gpopmybl.

PabounMu Ha3bpIBalOTCS TOJIBKO T€ (POPMYJIbI, IO KOTOPHIM HENOCPEACTBEHHO MTPOU3BOAATCS
BBIUUCIICHUsSI HccieayeMbix BenndyuH. CiieBa B ¢GopMyse JOJDKHO CTOSTh TO, YTO CJIEXyeT
OIIpEeNIeNIUTh, CIIpaBa - TO, 4YTO U3MEPSIIOCh B paboTe WK U3BecTHO. Bee npuBeneHHble hopMyIibl
JIOJIKHBI OBITH IPOHYMEPOBAHBI.

BoiBoa GopMyn M mpoMEKYyTOUHBIE BBIDRXKEHHS B ATOM pazjielie HPUBOIAUTH HE HYXKHO.
@opmyInbl Al BBIYMCICHHS TIOTPEIIHOCTEH W TPOBEACHHS MaTeMaTHYECKOW 0O0paboTKh
Pe3yJIbTaTOB U3MEPEHUN B ATOM pa3zielie TOKE HE IPUBOJIATCS.

4. Pe3ynbTaThl U3BMEPEHUM U BBIYUCIICHU.

B sToM pasmene ordera AOIKHBI OBITH NMPHUBEICHBI BCE H3MEPEHHBbIE M BBIYUCIICHHbBIE
pe3ynbTatel. [0 BO3MOXKHOCTH, MX HYKHO TMpPEJICTaBIATh B BHUJE HAINIAIHBIX Tabmuu. B
NPUBOIMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JIMIIHKUE JECATUYHbIE pa3psabl (moapoOHee 00 3ToM
noiaer peub Hike). B pabore MoxeT ObITh HECKOJIBKO 3aJaHUN, BCE OHHM JOJKHBI OBITH
IIPUBENIEHBI B 3TOM pa3/ele.

5. IIpuMepsl BBIYUCIIEHUM.

B sToM paszzpene orueTta AOMKHBI OBITH IPUBENEHBI MOAPOOHBIE IPUMEPHI BHIYMCICHUI TIO
Kaxaol paboueit gopmyne. He HyX HO NPUBOIUTH BCEX BBIUMCICHMH, BIIOJIHE JIOCTATOYHO
OJTHOTO MpHUMeEpa MO KaXJIoU (opMmyie. DTOT pazfen HyXKeH JUIsl TOro, YTOObl IMpenoiaBaTesto
ObUIO JIerye HalTH OIMOKY B BBIYMCICHUAX MM U3MEPEHUSX, €CIIN TAKOBbIE BCTPETATCS.

6. Beluncienue norpemHocTen.

B sTOM pasnene oTueTa OMKHBI OBITH MpeJICTaBIeHb! (POPMYJIBI, IO KOTOPBIM MPOBOMIIACH
MaTemaTtuuyeckas oOpaboTka pe3ynbTaToB u3MepeHHuil. J[omkHbl ObITH BbIBEIEHBI (DOPMYIIBI, O
KOTOPBIM BBIUMCISUIUCh CHCTEMaTHYECKHE W CIydyallHble TOTPEIIHOCTH M IPe/ICTaBICHbI
MIPUMEPBI BBIYUCIICHUM 110 KAKI0M U3 HUX.

DTOT pa3zien oT4eTa CaMbIi CIIOKHBIN st CTyAeHTOB. [1o Hemy OosbIle Bcero BOIPOCOB, B
HeM Oousbmie Bcero ommOok. Teopuss morpemrHocTeid OOBIYHO OBIBACT HamucaHa st
HOJATrOTOBJICHHOTO YMTAaTeNsi, 3HAKOMOIO C BBICIICH MaTeMaTukoil. B Hactosmem mnocoOuu
aBTOPBI NIOCTAPAIUCh OCTaBUTH JIMIIb CAMOE Ba)KHOE II0 ATOW TEME M M3JIOKUTh MaTepHall Io
BO3MO>KHOCTH IPOCTO.



7. I'padpyiku 1 puCyHKH.

HeGonpme rpaduku U pUCYHKH pa3MelIaloTcs B TEKCTe, a Oospmme - ¢opmara A4 -
OPUBOJAATCS HA OTHACIBHOM JMcTe. B mo00oM cimydae OHM JIOJDKHBI OBITH TOANMCAHBI U
NPOHYMEpPOBAHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTueTa. [paduku 00s3aTenbHO
BBITOJIHSIOTCS. HA MIJUTMMETpOBON Oymare. Ha kaxmoil ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKMX €JMHULIAX BJIOJIb Hee OTKJIanabiBaeTcs. Ha camMux ocsx MOMKHBI OBITh
HAHECEHBI TOJBKO Y3JIbl KOOPAMHATHOMN CeTKHU. I3MepeHHbIe Ha OIbITE 3HAYEHUs MOAIUCHIBATh
Ha ocax He cieayeT. Ha rpaduk o0si3aTeIbHO HAHOCATCS BCE DKCIEPUMEHTAaJbHbIE TOYKH, U
MPOBOJUTCA COEAMHSIOMAs UX JUHUA. OKOJO OAHOM WM HECKOJIBKUX TOYEK OTKJIAJbIBAKOTCS
CHCTEMaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MepeHHuil (moxpodHee 00 3TOM MOHAET
peub HUXKE).

8. OKOHYATEBHBIE PE3YIbTATHI, UX OOCYXJICHHUE, BHIBOJIBI.

B sTOoM paszzgene oTdyera HYKHO MOABECTH UTOr IpojenaHHON paboTsl. ClenyeT Hanucarh,
KAaKHe MOJIy4€Hbl BEJIMYUHBI, U ¢ KAKUMHU [TOTPEITHOCTSIMHU.

Ecnu uzmepeHus npoBOAMINCH Pa3HBIMU METOJAMH, TO 00S3aTeNIbHO HY>)KHO CPAaBHUTH 3TU
pe3yNbTaThl U UX MOTPEIIHOCTH, CACNATh 3aKII0YeHIEe, KaKoi METOI JIydllle, TOYHee, y1o0Hee.

Eciu m3BecTHO TabIM4YHOE 3HAYEHHE H3MEPEHHON BEIWYMHBI, TO HYXHO 0053aTelbHO
CPaBHUTH €r0 C MOJIyUEHHBIM Ha OIbITE 3HAYEHHUEM U J1aTh apryMEHTHPOBAHHOE 3aKI0YEHHUE 00
UX COBIIAJCHUU WM HECOBIA/ICHUU.

Ecin B pabore 3HaueHUs OJHOM U TOH K€ BEIWYMHBI MOJTYYEHBl SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YyJbTaThl HY>)KHO 00s3aTE€JIbHO CPABHUTH U J1aTh apryMEHTHPOBAHHOE
3aKJII0oueHre 00 UX COBMA/IEHUU WIIM HECOBIAICHUU.

B caywae, korga Mexay CpaBHUBAa€MbIMU BEJIMYMHAMU HMMEIOTCS HEIOMYCTUMBbIE
pPacxXoKJIeHUs, 3TO HYXKHO 0053aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh IMPEANOIIOKEHHE O
BO3MOYKHBIX IPUYMHAX 3TOTO HECOBMAJACHUSI.

Ecnu B paboTe cTaBHIOCH LIENBIO MPOBEPUTH KAKOW-TO (PU3MYECKHI 3aKOH WM U3YYUTh
ABJICHUE, TO B JAHHOM pa3jieie HeoOXOIUMO JaThb OOOCHOBAHHBIM OTBET Ha IOCTaBICHHBIN
BOIIPOC.

BbiBoA 10MKEH COOTBETCTBOBATH 1I€JI PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTopHO padoTe

Otuet no nabopaTopHoit paboTe TOKEH BBIIOIHATHCA Ha JUcTax ¢opmara A4. 3amucH Ha
JMCTaxX BEAYTCS TOJBKO € OAHOM cTopoHbl. Ilo kpasM nucTta momkHa OBITH OCTaBIEHA paMKa
mMpuHON He MeHee 20 MM. DTy paMKy PUCOBATh Ha JIMCTAax HE HY)KHO, HO M 3aCTyIaTh 3a HEE HE
cienyer. B paMke B BEpXHEM TIOJE€ HYKHO JIMIIb IIOCTaBUTh HOMEP CTPAHUIBL.
[TpoHymMepoBaHHBIMU JIOJIKHBI OBITH BCE JIUCTBHI OTYETa, HauMHas ¢ TpeTbero. [lepBriil nuct —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUM, HE HYMEPYIOTCS.

Otuer cnenyer nucath oT pyku. Ecnu Bbel ucnonb3yere uyxkue 3aroTroBkH, TO OynabTe
TOTOBBI OTBEYATh 33 BCE «3aMMCTBOBAaHHBIE» OLIMOKH, KOTOPbIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCA K (hopMyniam, KOTOpble BbI MOICMOTpENH Y KOr0-TO, @ HE BHIBEJIH CaMH.
Jlyumie cnpocuths mnpenopaBarens. OH NOJACKaXET WIM IPOBEPUT, NPaBUIbHO 1M y Bac
MOJIyYUJIOCh.

TUTynbHBIA TUCT pabOTHI MOKET OBITh HAMHWCAaH OT PYKU WM Hale4yaTaH Ha MPUHTEpE.
DJIEKTpOHHAs BEPCUS TUTYJIBHOIO JINCTa HaxonuTcs Ha canrte ['Y Alla.

MeTtoauueckue yka3aHHs 110 BBIITOJIHEHUIO JTJAOOPATOPHBIX pabOT MPUBEACHHI B CIEIYIOIINX
nocoOusx nmeromuxcs B oubnmoreke ['Y AIl B HaneuaTaHHOM U JIEKTPOHHOM BHJIE:



2. Mexanuka. Konebanus u BomHbl. MonekymnsapHas ¢usuka. JIabopaTopHbIii MPaKTHKYM
//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, [I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. IIpunumnko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

3. OnektpuuectBo u MarHetu3M. JlaGoparopusiii mpakrtuxkym// /E.H. Kortmukxos, C.A.
[Mepbak, .1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6umnxkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.O.
Hludpun, 2010,84 c.

4. BonnoBasi ontuka Jlaboparopusiii mpaktukym //E.H. Kormmkos, W.II. KpekryHona,
H.IT.JTaBpoBckas, FO.A. Houkosa, A.H. Tpornun 2013 68 ¢

5. KBanroBas ¢wusuka. Jlaboparopusii npaktukym //I.A. BecuuueBa, 1. Kosasienko,
H.IT. JlaBpoBckas, H.H. JlurBunoa, B.®. Opnos, B.K. Ilpununko, C.II.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. llIudpun, 2008, 80 c.

Meroanyeckue ykazaHus Ui OOYYAIOMIMXCS 10 TPOXOXKICHUIO CaMOCTOSTEIBHOM
paboThI

B Xo0z1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYJAIOUINIICS BBIMOIHIET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcsi 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATelIbHas padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUST CaAMOCTOSITEIBLHOM paboThI, y 00y4aromerocs GopMUpPYETCs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBAaTh YMEHMUS
Y HAaBBIKK B YCBOCHHUU M CHUCTEMATH3AIMU MPUOOpETaeMbIX 3HAHHUM, 00ECIIEUMBAECT BBICOKUUN
YPOBEHb YCIEBAEMOCTH B TEPHOJ OOYYEHHMs, TOMOTAeT TOJYYHTh HABBIKM TOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetonuyeckuMu  MaTepuaiaMM,  HalpaBISIIOIIMMHM  CAMOCTOATEIbHYIO  paboTy
00y4JaromuXCs SBISIFOTCS:

y4eOHO-METOIMYECKUI MaTepHrall Mo TUCHUIUINHE;

METOJUYECKHE yKa3aHUS IO BBHIMOJIHEHUIO KOHTPOJIBHBIX paboT (Al 00ydaroImuxcs Mo
3a04HOM (hopme o0yueHus).

Metoauyeckue ykazaHus A OOydYalomUXCsl MO MPOXOXKACHHUIO MPOMEKYTOUHON

aTTecTaluu.

[IpomexyTouHas  arTectanus  oOydarolmuxcs — MpeAycMaTpuUBaeT  OIICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS 1O AucHuIuinHe. OHa BKIIIOYAET B
ceos:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX OOydYaloIIMMCS B Ipolecce
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis PEUIeHUs MPAKTHUYECKUX 3a]ad. DJK3aMEH, KakK MpaBWiIO, MPOBOAMUTCS B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, KYJOBIETBOPUTEIHLHO», «HEYIOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHeCceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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