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AHHOTaUs

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
[0  HampaBleHUIO TOoAroToBku/  crnenuanbHocTH  13.03.02  «DnekTposHepreTuka
JNEKTPOTEXHUKA» HAMPaBICHHOCTH «DJIeKTpoMexaHuKkay. Jlucuumiuna peanusyercs kadeapoi
«Ne3y.

JlucuuniauHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMIIETEHIIUMI!

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 MOJAEIUPOBAHUS AIIEKTPUUECKUX
Hernen U AIeKTPUUYECKUX MAIIUH

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

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKLIUH, TJabopaTopHbIe padOThI, TPAKTUYECKHUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTa cTy/neHTa, KOHCYIbTalluU

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

OO0mast TpyJ0eMKOCTh OCBOCHHS JUCIHUIUIMHBI cOocTaBisieT 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 BO3MOXKHOCTH CTYJACHTaM pPa3BUTh M IPOJCMOHCTPUPOBATh 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 00s3aTENbHON 4acTH 00pa30BaTEILHON 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
KOMIIETEHIIMSIMUA HJT UX 9acTsAMH. KoMIeTeHIIMY 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 neMoHCTpUpYy€ET NOHUMAHHE
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
HCIIOIL30BATh
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

JucnunimHa Oa3upyercs Ha 3HAHUSAX, paHee NPUOOPETEHHBIX CTYIEHTAaMU NpPU H3YYEHUU

CIEIYIOIIUX TUCIUTUINH:
— Jluneitnas anreOpa

— MaremaTtnueckuii aHaIu3
— Teopus BeposTHOCTEN

3HaHwus,

IMOJIYYCHHBIC IIpWM H3YUCHHUH MaTcpuajia )IaHHOfI JAUCHUIIIIMHBI,

HMCIOT KakK

CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH

— 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
tabnuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIUHBI

. TpynoeMKoCTh Mo cemecTpam
Bun yueGHO# paboThI Bceero Nol N N3
1 2 3 4 5
Oobwasn mpyooemKocmeo OUCUUNIUHBL, 13/ 468 4/ 144 6/ 216 3/ 108
3E/ (4ac)
AyoumopHnuie 3anamus, BCETO 4ac. 204 68 68 68
B TOM YHCJIE:
nexuun (JI), (qac) 102 34 34 34
npaktudyeckue/cemunapckue 3anstus  (113), 17 17
51 17
(gac)
naboparopusie padbots (JIP), (dac) ol 17 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 126 45 45 36
Camocmoamenvnan paboma, Bcero (4ac) 138 31 103 4
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
madd. 3ager, sk3amer (3auer, Judd. 3aug, JK3., OK3.
DK3.*%*) OK3.

Ex3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pazgensl, TeMbI TUCITUTLIMHEI Jlekiun 113 (C3) JIP KII CPC
(dac) (dac) ("ac) (gac) (gac)
Cemectp 1
Paznen 1. Mexanmnka 11 8 7 10
Paznen 2. KoneGauust 1 BOJTHBI 11 6 7 11
Pasnen 3. MosekynspHas Gpu3uka 12 3 3 10
Hroro B cemecTpe: 34 17 17 31
Cemectp 2
Pasnen 4. DeKTprUyecTBO 11 7 8 34
Pasnen 5. Marnetusm 11 8 6 35
Paznen 6. Onrrka 12 2 3 34
Hroro B cemectpe: 34 17 17 103
Cemectp 3
Pasnen 7. KBanroBast onrtuka 11 5 7 1




Paznen 8. KBanTtoBas MexaHuka 11 9 3 2
Paznen 9. Cratuctuueckas Gpusnka 12 3 7 1
Hroro B cemecTpe: 34 17 17 4

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copepxanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabmuna 4 — Copeprkanue pa3iesioB U TeM JICKIIMOHHOTO IHKJIA

Howmep paznena

Ha3zBanue u copepkaHie pa3IenoB U TEM JCKIIHOHHOTO IHUKJIa

Pasnen 1.

Mexanuka

IIpeamer wmexanuku. Mexanuyeckoe pABuwxkeHue. [lonsTue
COCTOSIHMSL M JCTEPMHUHM3M B KIIACCUYECKOM MEXaHUKE. YPpaBHEHUS
JOBIOKEHMS. ['paHMIbl  IPUMEHMMOCTH  KJIACCHYECKOM  MEXAaHHKH.
PensTuBUCTCKAsA U KBAHTOBAsI MEXaHUKA

Kunemartnka nBukeHMsT MaTepuanbHOM TOukH. CKOpPOCTh H
yckopenue. HopmanbHOE M KacaTelbHOE YCKOpEeHMs. Paauyc KpuUBHU3HBI
TpackTopud. OCHOBHas 3ajadya KUHEMATUKM MaTepUaJbHOM TOYKH.
KunemaTtuka nBrxeHus aOCOJIIOTHO TBEpAOro Teia. Bpaienue TBepaoro
Tena BOKPYI HENOJABMKHOM OcU. CBS3b JIMHEHWHBIX M YIJIOBBIX BEIUYHH
IIPU BPAIATEIIbHOM JBUKECHUU.

WNuepumanenple  cucrembl  orcuera.  OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JuHAMUKKH - 3akoHbl HbroToHa. OcHOBHas 3ajaua
JUHAMHUKU MaTepualbHOM TOYKM. HewHepuualbHbIE CUCTEMBI OTCYETA.
Cunpl uHepuuu. 3aKOH coxXpaHeHUs umiyibca. LleHTp Macc u ero
JaBrxeHue. CucreMa HEeHTpa Macc.

Mexanudeckass pabora W MOIIHOCTh. KuHeTHueckas »Heprus.
ITons cwi. KoHcepBaTMBHBIE W JHMCCUIIATUBHBIE CHJIBL. Y CIIOBHE
NOTEHLUAJIBHOCTH  MOJII CWJI. 3aMKHYTbl€ M HE3aMKHYTHIE CHUCTEMBI.
ITorenunanpHas dHeprus cuctemsl. CBA3p MeEXIy NOTEHLHAIbHOU
SHEprueil W TMOoJeM KOHCEPBAaTUBHBIX CHJI. 3aKOH COXpPaHEHUs
MeXaHU4YeCKOH 2Heprun. CUcTeMBbl EAVHMII.

MOMEHT cuiIbl 1 MOMEHT UMITyJIbca. Y paBHEHHNE MOMEHTOB. 3aKOH
COXpaHEHHUs MOMEHTa HMIIyJIbca. MOMEHT HMIIyJIbCa TBEPIOIO Tela
OTHOCUTEJIbHO HEMOJABMXHOW ocu. MomeHT wuHepuuud. OcHOBHOE
YpPaBHEHHE JHMHAMUKHM BpalllaTeJIbHOIO JBM)KEHUS TBEPIOrO Tela.
Kunernueckass SHeprus BpALAKOIIErOCs TBEPAOrO Tena. Y pPaBHEHUS
JBUKEHHUS U YCIIOBUS PaBHOBECUS TBEPAOIO TEIIA.

[Mpunnun otHOcUTenbHOCTH ['anmunes, npeobpazoBanus [ amumes.
[Toctynatel cnenuanbHON Teopuu OTHOcUTEeNbHOCTH. IIpeoOpazoBanus
Jlopenna n cnenctBus u3 HUX. OCHOBBI PENSITUBUCTCKOM MEXAaHMKH.
WuTepBan, ero MHBapHaHTHOCTb. PenstuBucTckuil uMmiynbc. OCHOBHOE
YPaBHEHHE DEIATUBUCTCKOM  JnMHaMUKH. KuHeTmdeckas 3HeEprus
pensATUBACTCKOM vacTuupl. CBsA3b Maccel M 3Hepruu. CBs3b MEXKIY
SHEprued M UMIyIbcOM dacTHlbl. OCHOBHBIE HJleM OOuIel Teopun
OTHOCHUTEJIBHOCTH

Pazpen 2

duznka KojaedaHu U BOIH

IMapmoHnueckmit U AHTapMOHNYECKHUN OCLIUJUIATOP
(MaremaTnveckuii MasTHUK, (U3MUSCKHH MAasTHHK, KOJEOaHUS O[T
neiictBueM yrnpyroil cuiel). Crnoxkenue kosneOanuil. OU3NUECKUl CMbICI
CIEKTPAJILHOTO pa3I0KEHHUS. Juddepenunansaoe ypaBHEHUE
koneOanuii. CBoOoaHBIC, 3aTyxaronme KoJjieOaHus. BwIHYXICHHBIC




koseOanus. PezoHanc.

Kunemartrka BOJTHOBBIX MPOIIECCOB (TUIOCKHE U ChepHuecKre
BOJIHBI). BonmHoBoe ypaBHenue. [IpuHiun cynepno3uuu. JHeprus
BOJIHBL [loTok 3Heprun. uTeHcMBHOCTH BOJHBL. CTOsUast BOJHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM BOJHBI. D dexT Jlommepa mis
3BYKOBBIX BOJIH

Pasnen 3

MonexkyssipHas Gpusuka

TepmoauHaMuveckue cOCTOSHUS U mporecchl. [lonsTre GpyHKIuu
cocrosHus. BuyTtpennss sueprus. KommyectBo teruorsl. Paborta Tena
npu U3MEHeHMH ero oObema. [lepBoe Hadano TEpMOJUHAMUKH.
Temneparypa M BHYTPEHHS OSHEprus Kak (yHKIMS COCTOSIHMAL.
TemnoemkocTb. DHTpomnus. BTopoe u TpeTbe Hayasa TEPMOAMHAMUKH.
Teopembr KapHo. 3akon Bo3pactanus sHTpornuu. [lopsmok u 6ecriopsiok
B ipupoze. TepmoauHamMuueckue GyHKINH.

WneanbHblil ra3 (ypaBHEHHME COCTOSHUS, BHYTPEHHSISI SHEpIHUf,
TEIUIOEMKOCTH, ypaBHEHHe ajauabarel, paboTa TMpH  PaA3ITUYHBIX
npoleccax, 3HTponus). BepostHocTh M duykTyanuu. Pacnpenenenus
MaxkcBemia. CkopocTH  TEMJIOBOrO JIBWKEHUS MoJiekyn. CpenHss
KUHeTHYeCcKasi sHeprus Mosekyin. OCHOBHOE ypaBHEHHE KHHETHUYECKOH
TEOpUU HJcallbHbIX razoB. Pacmpenenenue bonblMana. DHTponus H
BEpOSATHOCTb. (Da3oBble paBHOBECHs M IPEBPALICHUSA. DJIEMEHTHI
HEPAaBHOBECHOM TEpPMOAMHAMUKH. SIBIEHMS NepeHOca, KUHETHUYECKUE
apneHus. KonpeHcupoBaHHoe cocTosiHue. KuHemaTnka M JuMHaAMHKa
JKUJIKOCTEH U ra3o0B.

Pasnen 4

DNEeKTpUYECTBO.

DJeKTpocTaTUKa B BaKyyMe. 3aKOH COXPaHEHMsI 3JIEKTPUUECKOTO
sapsina. 3akoH Kynona. Cucrtems! enunun. IIpuHnun cynepnosunum.
Cucrembl 3apspKEHHBIX 4YacTUL. OeKTpudeckuil nunosb. PabGora cun
DBIIEKTpOocTaTU4YecKoro  mnoist. TeopemMa 0  LUPKYJISLUU  BEKTOpa
HanpsokeHHOCTH.  [loTeHIManbHOCTh  3JEKTPOCTATHYECKOrO  IOJIS.
Hanpsk€eHHOCTh M MOTEHIMANl IEKTPOCTATUYECKOTO IOJISL. CBA3b MEKIY
Humu. Teopema [aycca nmis 3J€KTpOCTATHYECKOrO IO B BaKyyMe.
[I[pumeHenune Teopemsl ['aycca k pacuery mosneu.

DnexTpocTaTHKa B BemecTBe. Tumnsl 1uanekTpukoB. [lonspuzanus
JTAIeKTpUKoB. CBOOOJHBIE W CBsS3aHHbIE 3apsibl. JManekTpuueckas
BOCIIPUUMYHMBOCTb. JlMdneKkTprueckas MPOHUIIAEMOCTb. DJIEKTPUUYECKOE
cMmemeHre (MHAykuus). Teopema [aycca Juis 3/eKTpUYECKOrO TOJS B
JIURJIEKTPUKE. Y CIOBMSI Ha IpaHULE pasjiena ABYX AUdJIeKTpukoB. [lone
BHYTPM TMPOBOJHUKA M y €ro mnoBepxHocTH. OOmas 3amada
AIIEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.

KonneHncaropbl. OHeprust CHCTEMBI JJIEKTPUYECKUX 3apsIOB.
DOHeprusi 3apspKeHHOro MpoBOoAHWKA. OOBEeMHasl TUIOTHOCTh SHEPTUH
AIIEKTPUYECKOTO ITOJIA.

VYcinoBusg CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKa. YpaBHEHHE
HENPEPBIBHOCTH. JIEKTPOJABMIKYINAs cuia. HemoTeHuuaabHOCTh MOJIS
CTOpOHHUX cwi. 3akoHbl OMa m J[xoynsa-JleHna B HMHTErpaJlbHOW H
JuddepeHmaIbHoN Gpopmax.

Pasnen 5

DIIeKTpOIMHAMHUKA

MaruauTocTaTuka B BEIIIECTBE. HamarumueHHOCTb.
MonekynspHable TOKM. MarHuTtHasi BOCIHPUUMYHUBOCTh. MarHutHas
MIPOHULIAEMOCTh. HamnpssKeHHOCTh MarHUTHOIO MoJid. J(MamarHeTukwu,

napaMarHeTHku, (eppoMarHeTuku. Teopema 0 HHPKYISLHUU BEKTOpa




HaIpPsHKEHHOCTH MAarHUTHOTO TOJIsl (MHTETrpayibHas U AuddepeHimaibHas
¢dbopMbI). YCIIOBUS Ha TPAHUIIE TBYX MarHeTHKOB.

3akoH ®dapanes. [IpaBuio Jlenna. CamMouHIyKIIHA.
NunyktuBHOCTH. B3auMHas wuHAykuusd. B3auMHass MHIYKTHBHOCT.
O0beMHas IUIOTHOCTh JHEPrMM  MarHuTHOro mnois. Buxpesoe
anekTpuueckoe nose. Tok cmemenusa. Cucrema ypaBHeHU MakcBesuia.
Martepuanbhble ypaBHeHus. KBazucranonapsbsie ToOku. IHBapuaHTHOCTD
ypaBHeHHII MakcBemia OTHOCHTENbHO TpeoOpazoBanuii Jlopenma.
[TpyHIIMIT OTHOCUTENIBHOCTH B JIEKTPOAHMHAMUKE.

Pasznen 6

Orntuka.

BonHoBoe ypaBHEHUE i 3JIEKTPOMAarHUTHOM BOJHBL. (CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH. Bexrop IlokHTHHra. MHTEHCHBHOCTH CBeTa.
Oddexr [Mommepa ans 2IIEKTPOMArHUTHBIX BoJH. OTpaxeHue u
npesnoMieHue cBera. Onruueckoe wuzoOpaxenue. [lpunmun Depma.
Untepdepeniuss  cBera. KorepeHTHOCT W MOHOXPOMATHYHOCTD.
Hudpakuus cera. [Ipunmun [roiirenca-®penens. Metos 30u Openensi.
Hubpaxkmus Opaynrodepa Ha menn u AUPPAKIHOHHON peIeTKe.
[onorpaduu. EcTecTBeHHBIH M MOJISAPU30BAHHBIN CBET. 3akoH Maoca.
[Tonsipuszanus cBeTa mpu OTPaKEHUU U INperomiieHuu. 3akoH bprocrepa.
JBoiiHoe nyuyenpenomsieHue. HopManbHast W aHOMaybHasg IUCHEPCHS.
®da3zoBasg u rpymnmnoas ckopoctu. @opmyna Paned. Dnementsl Oypoe -
ONTHKH.

Pasnen 7

KBanToBas onTuka

TennoBoe u3nydenue ten. 3akoH Kupxroda. 3akoHbI M3IydeHUs
abcomoTHO uepHoro Ttena. KmanroBas rumore3a u Qopmyna Ilnanka.
KBantoBas ontuka. @otoddpdekr, onbitel CromeroBa. DOTOHBI
Jasnenue ceta. KopyckymnspHO-BOJIHOBOH yaau3M ajs cBeTa. DPPeKxT
KomnroHa.

Paznen 8

KBanTOBas MexaHuka

Teopuss bopa. OmnbiTel ®panka u I'epna. KopmyckynspHo-
BOJIHOBOW Jyanu3M Mukpouactull. ['mmoresa ne bpounsa. dazosas u
TpYIIIOBas CKOPOCTH BOJIH Jie bpoitns. BonHoBoi# naker. CTaTUCTHYECKOE
HCTOJKOBaHWE BOJH J¢ bpound. IlpuHuun  HeompeneneHHOCTH
I'eitzenbepra. BonHoBas ¢yHKIMS, €€ OCHOBHBIE cBoMcTBa. Omeparopsl
buznyecKkux BeNMYMH. BpemMeHHoe U  CcTallMOHapHOE ypaBHEHUE
[IIpenrHrepa, KBAaHTOBBIE COCTOSIHMSA. KBaHTOBBIE ypaBHEHHS ABUKECHUS.
CBoOonHas yacTtuma. Yactuma B OECKOHEUHOH MOTEHIUAIBHOM sMeE.
KBanrtoBbiii ocumsuisitop. HyneBas 5sHeprusi, HyneBble KojeOaHUs.
[TpoxoxxaeHre 4YacTHIbl 4epe3 MOTeHLUUANbHbI Oapbep. TyHHeNbHBIN
s dexr.

ATOM BOJOpO/JAa B KBAHTOBOW MexaHuKe. KBaHTOBbIE uwMcCIa.
OpOuTanbHBIH MEXaHMYECKMM W MAarHUTHBIH MOMEHTHI JJIEKTPOHA B
atome. OpOurtanpHoe rupoMarHuTHoe oTHomieHue. OmbiT [llTepHa u
I'epmaxa. CnuH 3nektpoHa. [IpyHIMN TOXIECTBEHHOCTH MHKPOYACTHII.
®epmuorsl u  0030HBL. CUMMETpUS BOJHOBOW (YHKIIMH CHUCTEMBI
onuHakoBbIX yacTuil. [lpuamun Ilaynu. OObsicHeHWE TEPUOIMUECKON
cucreMsbl aiemeHToB J[.M.MeHeneeBa. DHepreTHYECKUii CIEKTp aTOMOB
u MoJiekyJ1. [Tpupona XuMudeckou CBsI3H.

Pazgen 9

Craructudeckas pusnka

Cratuctuueckuid Mmetos. Pa3oBoe MPOCTPAHCTBO. Pacnpenenenue
['n66ca. CraTucTruecKkoe NCTONKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUS.
CTaTUCTUYECKOE ONHUCAHHE KBAaHTOBOI CHUCTCMBI, Pas3Inync MCXKIY




KBaHTOBOMEXAHNYECKOU " CTATUCTUYECKOMN BEPOSITHOCTSIMU.
Knaccuueckast CTaTUCTHUKA Makcsemnna-bonsimana. KBanToBsie
cratuctukn ®epmu-Jlupaka u bose-OiHireiina. CpaBHEHHE Pa3IMYHBIX
CTaTUCTHUK.

Pacnpenenenue @epmu-{upaka it 3JIEKTPOHHOTO  Trasa.
OnexkTpoHbl B Kpuctaiiax. OHepruss Depmu, BBIPOKAECHHBIM U
HEBBIPOKJEHHBIN 3JIEKTPOHHBIM ra3. OIEKTPOHHAs TEIIOEMKOCTb.
TennoeMKoCTh KpUCTAIIMYECKOM pemeTkd. Kiaccuyeckas Teopus,
teopus DriHmTelHa U Jlebas. DoHOHBI. DOTOHHBIN ra3.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No
TeMbl IPaKTHYECKUX DopMBI TPAKTUYECKUX Tpymoem| paszznena
/o 3aHATUAN 3AHSITHI KOCTb, (4ac) | gucrum-
JINHBI
Cemectp 1
Kunemartuka u Pemenue 3amay 2 1
JIMHAMUKa MaTepUaIbHOU
TOYKHU
Kunemaruka u Pemenue 3agau 3 1
JAHAMHKa aOCOIIOTHO
TBEPAOTO TeJIa
CrernuanpHas TeOpuUs Perntenne 3agau 3 1
OTHOCUTEIBLHOCTH
Kunemartuka u Pemtenue 3amay 3 2
IUHAMHUKa KOoJeOaHui
XapaKTepUCTUKH Pemenue 3anau 3 2
BOJIHOBBIX TIPOIECCOB
MonexkynspHo- Pewenue 3anau 3 3
KHHETUYECKAsT TCOPHS
Cemectp 2
HanpsixeHHOCTh 1 Pemenue 3amau 3 4
MTOTEHITHAT
ANEKTPOCTATUYECKOTO OIS
JBuxenue Pemenue 3amau 2 4
3apsKEHHBIX YACTHII B
JIEKTPOCTATUYECKOM I10JIC
JusnexTpuku B Pemenue 3amau 2 4
AIIEKTPUICCKOM ITOJIC.
Konpencaropsl
XapakTepuCTUKH Pemrenue 3anau 3 5
ANEKTPUYECKOTO TOKA
Nuaykuys MarHuTHOTO Penrenue 3anau 3 5
rojisg. CHIIBI B MATHUTHBIX
MOJISAX
3akoH Pemenne 3amaq 2 5
ANEKTPOMArHUTHOW WHIYKIIHH
®dapanes. Pabota B MArHUTHBIX
MOJIAX




HNutepdepenus, Pemenue 3amau 2 6
TG PaKIUs, MOISIPU3AIHS
Cemectp 3
TeruoBoe u3nyyenue, Pemenue 3amgau 2 7
doTtodrhdexr
Addexr Komnrona, Pemenwue 3amau 3 7
CBOIiCTBa (POTOHOB
AToM BozlOpOJIA Pemenue 3anau 3 8
Jloctrynarel bopa
CooTHotieHne Pemenue 3anau 3 8
HEOIPEICIICHHOCTEH
I'eitzenOepra, BOHBI 1€
Bbpoiins
VYpaBHeHue Pemenue 3amau 3 8
[[Ipenunrepa I[loreHuuanbHble
Oapbepbl
KBaHTOBas cTaTrcTHKA Pemenue 3amau 3 9
Bcero: 51
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TAOIUIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJO0EMKOCTb
No Neo
Tpynoe
HaunmenoBanue 1a00paTopHBIX padboT pazziena
n MKOCTb, (4ac) o a—
Cemectp 1
MasTHuK Makcseia 4 1
HakoHHBIN MasiTHUK 4 2
CTOJKHOBEHHE NIAPOB 3 1
MaremaTrueckuii 1 000pOTHBIA MasiTHUKU 3 2
OnpeenieHne CKOPOCTH 3BYKa B BO3yXE 3 3
Cemectp 2
OrnpezenieHne 3JIeKTPOEMKOCTH KOHAEHcaTopa 4 4
HccnenoBanue penakcalimOHHBIX KOJIEOaHUIA 4 4
Onpenenenre ropu30HTAIBLHON COCTABIISAIOIIEN 3 5)
HAMPSDKEHHOCTH MarHUTHOTO TOJIST 3eMITN
Ornpezenenne yAeIbHOTO 3apsijia dJIEKTPOHA 3 5
Konbsua HeroTona 3 6
0
Cewmectp 3
[IpoBepka 3aKOHOB TETIOBOTO U3TY4YCHUS 4 7
1
Buemnnit porospdexrt 3 7
2
Dddext Xomra B repMaHun 4 9
3
Ompenenenue MOTEHITMATIOB BO30YKIEHUS aTOMOB 3 8
4
OnpeneneHre MIMPHUHBI  3alPEHICHHOW  30HBI 3 9




‘ MIOJIYIPOBOJTHUKA

Bcero:

51

Tabmmua 7 — Bugsl caMoCcTOsSTeNbHON PabOTHI M €€ TPYIOEMKOCTb

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs

Bupl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE /.

. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrositenbHO# paboThI
qac qac qac Jac
1 2 3 4 5
M3y4eHne TeopeTHIecKoro MaTepuana
nucuuraHbl (TO) 68 15 51 2
[ToaroToBKa K MPOMEKYTOTHOH 70 16 52 2
arrectaruu (I1A)
Bcero: | 138 31 103 4

5. IlepeueHp yuyeOHO-METOANUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MATepPHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YICOHBIX W3JAHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Mudp bubnnorpaduueckas ceeiika / URL anpec KonnyecTBo 3K3eMILIAPOB B
6ubnuorexe
(KpoMe 3JIeKTPOHHBIX
9K3EMILISIPOB)

[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: YueoHoe mocoone | ®O(4), 'C(94), 'CU3(1)
B 3 1. 2014. T.1. Mexanuka. MonekynspHas pusnka

[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: Yueonoe nmocooune | ®O(4), 'C(94), 'CU3(1)
B 3 1. 2014. T.2. DnekTpuuecTBo U MarHeTu3M. BosHEL.
Orntuka.

[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe mocodue | ®O(4), 'C(91), ICU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas pU3HKa.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO fA1ipa U
3JIEeMEHTAPHBIX YaCTHI]

[53(075) C12 | CaBenner U.B. Kypc pusuku: Yuebnoe nmocobue B 3.T. DO(2), 'C(98)

T.2. DnexrpuuectBo. Konebanus u BosmHbI. BoHOBas




ontuka. 2008

[531 B83] Hponos U.E. Mexannka: OcHoBHBIE 3aKOHBI. M.: ®u3- I'C(133), I'CY3(1), I1I'(6)
matiut, 2015

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

T76]

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

I1'(8)

[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®u3- I'CU3(1), CO(1), ®O(4)
martiur, 2015 DO(2), I'C(66),

[ 537(075) Uponos U.E. Dnexrpomaruetr3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)

N83] 2015

534.2(075) Uponos U.E. Bonrossie niporieccsl. OcHoBHBIE 3aK0HBI. | DO(63), ['C(14), III(8)

N83] 2015

530.145(075) | Upomos U.E. KBanToBas ¢uszrka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)

n83 2015

[531 B83] Uponos U.E. ®dusuka makpocucrem. OcHoBHBIE 3akoHbL. | DO(3), 'C(138), I1I'(30),

2015

Ilepeuenn
TeJIeKOMMYHHKaHI/IOHHOfl CEeTn

7. IlepeueHb 21EKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

AIIEKTPOHHBIX 00pa3oBaTeNbHBIX
«HTEpHETY,

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

pecypcos
HeO6XOI[I/IMBIX J1s1 OCBOCHUS AUCHUIIIINMHBI

UH(pOPMaIMOHHO-

[lepeueHp 31EKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGPOPMALMOHHO-

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubnnorexa I'YAII
http://Ims.guap.ru dusnka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI

00pa3oBaTeNbHOTO MPOoIecca Mo JUCIUILITHHE.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

8.1. [lepeyeHp mpoOrpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU

[lepeueHpb UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTieueHus peicTaieH B Tabmuiie 10.

Ne /1t

Haunmenosanue

He npenycmorpeno

8.2. [lepeuenn

MH(}OPMALIOHHO-CIIPABOYHBIX

OCYHICCTBJIICHUU O6pa3OBaTCJ'H:HOFO nponecca no JMCHUIIINHE

CUCTEM,UCITIOJIB3YyEMBIX

pu



http://lib.aanet.ru/

[lepeyeHp HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM
Ne ni/m HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas Oa3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Howmep ayguropuu
Ne /it HanmeHnoBaHMe COCTaBHOM YaCTH MaTEPHAIbHO-TEXHUYCCKOM Oa3bl (npu
HE0OXOTMMOCTH)

1 JlexumonHast aynuropus

2 Crienmanm3upoBaHHas gadoparopus «MexaHuKa 31-04

3 Criennanu3upoBanHas 1adopatopusi «QNEKTPOMarHeTU3M 32-04

4 CrienmanmusupoBaHHas gadoparopus «ONTHKa 32-06

5 CrneuunanusupoBanHnas naboparopust «KBantobas dusmka» 32-03, 32-05

10. Onenounsle cpeacTBa AJis NPOBEIEHUS IPOMEXKYTOUHOH aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[HH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIH
Buza npomexyTo4HON arTecTanuu [lepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crnucok BONPOCOB K 3K3aMEHY;

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI O0OYyJaloUIMMHCS TPUMEHSETCS 5-0ajulbHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEeHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET HCIIOJIB30BaThCA
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

OrieHKa KOMITETEHIIMU
S-0ayutbHas MIKasia

XapaxrepucTuka chopMUPOBAHHBIX KOMIIETEHINI

— oOyyaronuiicss 1IyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CIIE0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JIUTEpaTyphl,

«OTIIMYHO) o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITUH.
— o0yyJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepuan, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JINTEPATYPEI;
«XOPOLIO» PaTypel, o
— HE J0MYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
«3a4TCHOY

— YBA3BIBAET YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JESITEIBHOCTHIO
HallpaBJICHUS;
— aPTYMEHTUPYET HAY4YHBIE MTOJIOKEHHUSI;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMIIETEHIUIH

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYpHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILIMATU3UPOBAHHBIX OHSATUM.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— HCHBITBHIBACT TPYAHOCTH B MPAKTHYECKOM ITPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne /i | [Tepeyens BonmpocoB (3a1a4) 1J1sl IK3aMeHa
Cemectp 1
1 OcHoBHbIe KHHEMaTHYecKkue MoHsATHs. Kunemaruka MatepuanbHoii Touku. CKOPOCTh U
YCKOpPEHUE MaTepUaTbHONW TOUKH
2 Y ckopeHue mpu MI0CKOM KPUBOJIMHEHHOM JBUKESHUH
3 KunemaTtuka abCoIOTHO TBEPIOTO TeIa
4 CBsi3b TMHEWHBIX U YTTIOBBIX BETHUUH
5 O0600111eHHBIE KOOPJWHATHI U CTETIEHU CBOOOIBI
6 OcHoBHas 3a/1a4ya KHHEMATHUKH 711 MATepUAIBHON TOUKHU
7 3akoHbl HproTOHA
8 3akonbl Keriepa u 3aK0H BCEMHPHOTO TSITOTCHHS
9 [TpuHIMN neTepMuHU3Ma
10 3aKOH COXpaHEHHUsI UMITYIIbCa
11 Teopema o0 IBMIKEHUU IIEHTpa Macc
12 I'paBUTAIIMOHHAS Y MHEPTHAS MacChI
13 MOMEHT CHJIBI 1 MOMEHT UMITYJIbCa. Y PaBHCHHE MOMECHTOB
14 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCa
15 CekTopHalibHasi CKOPOCTb
16 Pabota, MOIITHOCTH W KWHETHYECKAasl SHEPTus
17 TloTennuannHEIE 1 HEMOTEHIIMAIBLHBIE CYIIEI
18 [ToTeHnmanpHas SJHEPTHS, 3aKOH COXPAHEHUS MEXaHUYECKON dSHEPTrUuu
19 MoMeHT uHepuuu
20 Teopema Illteiinepa
21 MowMmeHT uMIynsca abCONIOTHO TBEPJIOTO Tela
22 Kunernueckas sueprust ATT. Pabota u MmomHocTs Bpamienust ATT
23 [Tpunnmn otHOCUTENbHOCTH ["anumnes




24

DkcnepuMeHTanbHble npeanocbuiku CTO

25 [Toctynatsl DitHITelHA, npeobpazoBanus JlopeHna
26 Crnenctus u3 npeodbpazoanus Jlopenna. 3akoH cioxerus: ckopocreid B CTO
27 WuTepBain
28 PengruBucrckas nuHaMuka
29 WuBapuaHThl TEOPUH OTHOCUTEIBHOCTH. [IpUHITNIT SKBUBAJICHTHOCTH
30 HewnepumanbHble CUCTEMBI OTCYETA
31 JuddepennmanbHoe ypaBHEHHE KOJI€OaHUN MTPY>KMHHOTO MAsITHUKA, €r0 PEIICHHE
32 BekTopHas nuarpamma
33 DHeprusi rTapMOHUYECKUX KOJIeOaHMI
34 Y cnoBus BOSHUKHOBEHUS KOJI€OaHUH
35 Du3nUecKuil 1 MaTEMaTUYECKUN MAaITHUKU
36 3aTyxatromue KojieOaHus
37 BrinyxaeHnsle koneOanus. Pezonanc
38 Crnosxenue KosiebaHuii OTHOTO HaNpaBJICHUS C OJMHAKOBBIMU YaCTOTaMU
39 CroxeHne B3auMHO NEePIeHIUKYISIPHBIX KOJIeOaHMit
40 Boanbl. OCHOBHbBIE TOHATHUSA
41 YpaBHeHue Oeryiieil BOJIHbI
42 BonnoBoe ypaBHenne. CKOpOCTh BOJHBI B YIIPYToif cpenie
43 DHeprusi BOJIHbI
44 NHTEHCHBHOCTD BOJIHBI
45 Dddext Jomnepa
46 Hudpaxius Bons. [puanun [Noiirenca
47 WuTtepdepenius BOIH OT ABYX HCTOYHHUKOB
48 Crosiare BOJIHBI
49 Jlucrniepcusi, rpynmoBasi CKOpOCTh BOJIH
50 WneanbHbiil ra3. /[aBjaeHUE Ha CTEHKY COCy/a.
51 [TapameTpsl cocTOsIHUS, TEMIIEpaTypa. Y paBHEHUE COCTOSHUS, (DYHKITUS
COCTOSIHUSI
51 BHyTpeHHss1 SHEprUs nieaabHOro ra3
53 Pabota naeanpHOro ra3a B pa3iuyHbBIX TEPMOAMHAMUYECKUX MTPOIIECCaX.
54 IlepBoe Hayan0 TEPMOAUHAMUKH.
55 AnmabaTuyeckuii mporecc.
56 [uxn Kapno
57 PaGora TeroBoro nBurarens
58 O6paTuMOCTh TEPMOIMHAMHYECKHUX IIPOLIECCOB, Teopembl KapHo
59 HepasenctBo Knay3uyca. Durponus
60 DHTpONUS U BEPOSTHOCTh
61 BbapomeTtpuueckas popmyna. Pacnpenenenne bonpiimana
Cemectp 2
1 Hanpspk€HHOCTD 3JICKTPHYECKOTO 1O, [IpUHIUI CynepIio3uIinm
5 [Torenmman snexTpudeckoro moist. [IpuHmmn cynepro3unmn. Teopema 0 HUPKYISIHH
BekTopa E
3 ITorok BekTopa E. Teopema ["aycca miist BekTopa E
4 CunoBble JIMHUY U SKBUTIOTEHIIUATBHBIE TTOBEPXHOCTH
5 Crnenctus u3 TeopeMsl ['aycca
6 Hanpsik€HHOCTD M TOTEHIIUAT STIEKTPHUECKOTO JUTIOJIS




DJIEKTPUYECKUI JUITOJIb BO BHEIIIHEM T10JIE

IIpOoBOAHMKY B 3JIEKTPUUECKOM T1OJIE

Jusnextpuku. Bektop anexkrpudeckon nuaykuuu. Teopema ["aycca niig Bektopa D

10 I'pannunsble ycnoBus st BeKTopoB D u E

11 OnekrpoémkocTh. KoHmeHcaTopbl

12 [TapannensHoe U MOCiIeA0BaTeIbHOE COSAMHEHUE KOHICHCATOPOB
13 OHeprus NEKTPUIECKOTO MOoJIs

14 DnekTpuyeckuit Tok. [I10THOCTh TOKa

15 3akonbel OMa B 00BIKHOBEHHOH U U depeHnaIbHoi opmax

16 3akoHn OMa 1t 3aMKHYTOH T1EMH

17 3axonbl J[xxoynst — JIeHna B 00bikHOBEeHHOU U U depeHnmanbHol hopmax.
18 MarnuTtHas WHTyKIUs

19 3akon buo — CaBapa — Jlamaca

20 MarauTtHas HUHAYKIHS IPSIMOTO ITPOBOJA C TOKOM

21 BsaumoseiicTBue npoBOIHUKOB C TOKAMH

22 JIMnonbHbIA MATHUTHBIA MOMEHT. MAarHuTHOE 10JIE KOHTYpPA C TOKOM
23 MarauTtHas UHAYKINS JBHKYIIErocs 3apsia. BzanMmozaeiicTBre qBUKYIINXCS 3apsI0B
24 JIBI>KEHME 3apsKEHHBIX YaCcTUI] B MArHUTHOM TI0JIE

25 Teopema o nupkynsiiuu BekTopa B

26 MarnuTtHas UHAYKIHS TOPOHJIAa U COJICHOUA

27 MexaHnudeckasi paboTa B MAarHUTHOM T10JI€

28 MaruuTHsii notok. Teopema ['aycca niisg Bekropa B

29 MarHuTHBIN IUTIOIL B MATHUTHOM I10JIE

30 Marueruku. Teopema o nupkysauuu Bekropa H

31 SBnenne heppomaraeTuzma

32 DNEKTPOMArHUTHASI WHTYKIIHSI

33 CamouHnykuus. B3anmHast uHIyKuus

34 DHeprus MarHUTHOTO MOJISt

35 BuxpeBoe anekTpudeckoe moiie

36 Tox cMmermenns

37 YpaBaenust Makcpeiia

38 BosiHOBOE ypaBHEHHUE 371€KTPOMArHUTHOTO MOJIS

39 CBoiiCTBa HIIEKTPOMArHUTHBIX BOJIH

40 3aKOoHBI IPEJIOMIIEHHUS] M OTPAKEHUsI CBETa

41 KorepenTHocTh cBeTa

42 WuTepdepeniys cBera OT IByX HICTOUHUKOB

43 Hudpaxius. [punnun [tolirenca — @penens

44 3onbl @penens. Audpakuus @payHrodepa Ha mienu

45 Jlucniepcus cseta

46 JudpakimonHas pemeTka

47 [Tonspuzanus cera

48 Crenens noJsipusanun. 3akoH Maroca

Cemectp 3

TennoBoe N3JTYyUYCHUC

3aKOHEI N3JTYUCHUA a0COIIOTHO tIépHOl’O TCI1a

®opmyna Penes — Jlxunca. Pacnpenenenue 1lnanka

doTord ekt

TopMo3HOE PEHTTEHOBCKOE M3ITyYCHHUE

OO WNF

DOTOHEIL. KOpHyCKyJ’IﬂpHO — BOJIHOBOM AyaJIu3M Uil CBETa




7 Oddexr KomnTona. OMnuprdeckiue 3aKOHOMEPHOCTH B CTIIEKTpax aToMa BOJ0pOIa
8 Mopens atoma 1o Tomricony
9 Mopenb atroma o Pezepdopay. Ilocrynarsr bopa
10 Teopus bopa — 3ommMepdenbia
11 Bomnsr /le bpoitns
12 Bonnoast pyHKIHS
13 VYpasuenue pénunrepa
14 CooTtHomeHue HeonpeaenénuocTel I eitzenoepra
15 MukpoyacTuia B OTHOMEPHOM IIOTEHIUAIIBHOM SIME C 00-MHU CTCHKAMHU
16 MukpouacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MOTEHIUATBHOM SIIIHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TTOTEHITUAIBHBIM O0aphepoM
18 MukpoyacTuiia B HEIIPOHHUITAEMOU cdepe
19 ["apMoHMYeCKU OCIUIUISATOP B KBAHTOBOM MEXAHUKE
20 KBanToBBIi1 poTaTop
21 ATOM BOJIOpOJa B KBAHTOBOM MexaHuke. CriuH
22 ToX1eCTBEHHOCTh KBaHTOBBIX YacTull. [Ipunimn [aynu
23 3anojHeHre AIEKTPOHHBIX 00o0siouek. Tabnuia MeneneeBa
24 XapaKkTepUCTUICCKUE PEHTICHOBCKHE CIIETPhI
25 OHeprus cBA3U B MOJIEKYJIE
26 Pacnpenenenune ®epmu - Jlupaka
27 Pacnipenenenue boze - Diinmirelina
28 DHepreTuvecKue 30HbI B KpUCTaJIax
29 ITpoBOAMMOCTE TIOJTYITPOBOTHUKOB
30 CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEXO/IbI
31 [Tpuniun paboTsl na3zepa
32 Kraccudaeckas reopus teruioemkocTs [{rononra u [1tu
33 KBaHTOBast TeOpHs TEMIIOEMKOCTH DMHIITEHA
34 KBanrtoBas Teopus temnoemkoctu Jlebas
35 KoHTtakTHBI€ sIBIEHUS
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

Ilepeuens BonpocoB (3ana4) ans 3adera / qudd. 3agera

Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwuie 17.

Tab6muma 17

— IlepeueHb TeM JJIs1 KypCOBOTO MMPOEKTUPOBAHMSI/BHITIOJHEHUSI KYPCOBOIl pabOThI

Ne i/t

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS
KypCOBOi1 pabOThI

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bompocer i mpoBeleHUS TIPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.

Tab6muna 18

— IIpuMepHBIi NEpeYeHb BONIPOCOB Il TECTOB

Ne i/t

IIpuMepHBIii epedeHb BOIIPOCOB ISl TECTOB

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.




Tabmuna 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONpEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOYHON aTTeCTallMi 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKa3aHus I 00y4YaIOIMUXCs 110 OCBOCHHIO JUCITUTLIMHBI
L{enbro AWCIMILIAHBI SBJIICTCSA IMOJYYCHHE CTYJICHTaMH HEOOXOIUMBIX 3HAHUW, YMCHHH H
HAaBBIKOB B 00NacTH aHamm3a (PU3WYECKUX SIBJICHWH, CBS3aHHBIMH C TIpoOJieMaMu
3JICKTPOTEXHUKH.

Meroanyeckue ykazaHus Ui 00y4aroIuxcs 0 OCBOSHHIO JISKIIMOHHOTO MaTepuasa

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuU B
paMKax JUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAILUIO IO TEME, @ B OCBOCHUHU
(byHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IO3HaHMS, HOBEHUIIMX
JOCTUKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (PYHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMU JAUCLHUILIMHAMU.

[lnaHupyeMbl pe3yabTaThl IPH OCBOCHUH 00YYAIONIMMCS JICKIIMOHHOTO MaTepraa;

IOJIy4eHHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWH, YpPOBEHb KOTOPBIX
OIPENENACTCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

HOJIy4EeHHUE OIBbITAa TBOPUYECKON PabOThl COBMECTHO C MPENOAaBaTENIEM;

pasBuTHE  MPOPECCHOHATBHO—ICIOBBIX  KayecTB, JIIOOBH K  MpEeAMETy |
CaMOCTOSITEIBHOTO TBOPYECKOT'O MBIILIJIEHUS.

NOSIBIIEHHE HEOOX0JUMOTr0 HHTEpEca, HEOOXOIMMOrO /Il CAMOCTOSITEIbHON paboThI;

MIOJIyYE€HUE 3HAHUN O COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKH U TEXHUKHU U O IIPOTHO3€E UX
pa3BUTHS Ha OnMKalIne rojpl;

HAY4YUTCS METOAMYECKH oO0pabaThiBaTh MaTepuan (BBIACNATh TIJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

MOJIy4Y€HUE TOYHOI'O MOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekunoHHBI MaTepua’d MOJXKET COINpPOBOXKAATHCS JAEMOHCTpAaLMEd CIalIoB U
UCIIOJIb30BaHUEM pa3aTOYHOrO MaTepuaja IMpH MPOBEACHUU KOPOTKUX JUCKycCUM 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

Metoanueckue ykazaHus Uil 00y4JaroIuxcs Mo MPOX0KICHUIO TPAKTUYECKUX 3aHITUH

HpaKTI/I‘leCKOC 3aHATHE SBIISIETCS OJHON W3 OCHOBHBIX (I)OpM OopraHu3anuunu yqe6Hor0
nmponecca, 3aKjrovYaromasicsa B BbIITOJIHCHUN 06y‘-IaIOH_II/IMI/IC${ oA pYKOBOACTBOM IIPCIIOAaBaTCIIA

KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCIUIUINHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH €ATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHUS A 00y4arouierocs sBJseTcsl IPUBUTHE 00ydaromeMcs
YMEHMH U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOU TUCIUIUINHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00y4aromeMcs MPaKTHYECKUX 3aHATHI:

3aKperuieHre, YIIyOJieHWe, paclIMpeHue W JeTalu3alus 3HAaHUW TpU  pelieHUuU
KOHKPETHBIX 3a/1a4,




pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH, CAMOCTOATEIBHOCTH MBIIUICHUS, TBOPUECKOM
AaKTUBHOCTH;

OBJIQJICHUE HOBBIMH METOJAAMHU M METOJWKAMU H3YYEHHUS KOHKPETHOW y4yeOHOMU
JUCLIUIIVHBL,

BbIpa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS! TOJYYEHHBIX 3HAHUHA  JUIA
BBITIOJIHEHMS 3a1aHNN;

o0ecrieyeHne PpaIMOHAIBHOTO COYETAaHUS KOJUICKTUBHOM W HMHIUBUAYaTbHOH (QopM
00yJeHUsI.

DyHKINUN NPAKTUYECKUX 3aHATUM:

II03HABATEIIbHASA;

pa3BUBaroLLas;

BOCIIMTATEIIbHAS.

ITo xapakTepy BBIIOJHSEMBIX OOYyYaIOUIUMCS 33JaHUM 10 MPAKTUYECKUM 3aHATHIM
NOpa3eIAI0TCA Ha:

O03HAKOMMUTEIIbHBIC, IPOBOAUMBIE C LIEIBIO 3aKPEIUICHUS M KOHKPETHU3aLUU U3y4EHHOI'O
TEOPETUYECKOr0 MaTepHaa;

AQHAJTUTHYECKUE, CTABSIIME CBOCH IIETbIO IMOJIydeHHE HOBOH WH(pOpMAalWU HAa OCHOBE
(bopManTn30BaHHBIX METO/I0B;

TBOPUYECKHE, CBSA3AHHBIE C IOJIYYEHHMEM HOBOM HHQpOpMALMU IIyTEM CaMOCTOSITEILHO
BbIOPAHHBIX MTOAXO0J0B K PELICHUIO 3a/1ay.

@opMBl OpPraHM3allUd NPAKTUYECKUX 3aHATHH OINPENEISIOTCI B COOTBETCTBHUU CO
cneun(uyeckuMU OCOOEHHOCTSIMM Yy4eOHOM IUCHMIUVIMHBI U LensiMu oOydeHus. OHU MOTyT
IIPOBOJIUTHCS:

B MHTEPAaKTUBHOW (opMe (peleHre CUTYallMOHHbIX 3a/a4, 3aHATHs [0 MOIEIUPOBAHUIO
peanbHBIX YCJIOBMM, JEJIOBBIE WIPBI, HIPOBOE IPOEKTUPOBAHWE, WUMHUTALHUOHHBIE 3aHATHI,
BbI€3/IHbIE 3aHATUS B OpraHu3aluu (MpeanpusaTusi), nejioBas ydeOHas Urpa, pojeBas HIpa,
IICUXOJIOTMYECKUI TPEHUHT, KeiiC, MO3rOBOM IITYpM, I'PYIIIOBbIE TUCKYCCHH);

B HE HHTEpaKTUBHON (opMme (BBIIOJIHEHUE YIPaKHEHHH, pelleHHe TUIOBBIX 3ajad,
pelIeHre CUTYallMOHHBIX 33/1a4 U JIPYyroe).

Mertonrka mpoBeAEeHUs MPAKTUYECKOTO 3aHATUS MOXKET ObITh pa3jIMYHOU, NMPU 3TOM
BaXHO JJOCTHKEHHE 00IIEeH 11eNTi AUCIUIIITNHBIL.

TpeOGoBaHuUs K TPOBEICHUIO TPAKTUUECKUX 3aHITUM
[IpakTHyeckue 3aHATUS HPOBOJATCS B BHUAE OOCYKIEHHMS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKHMMHM BOIPOCAMHM, PACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BHJIE
pa3bopa BOIPOCOB, KOTOPbIE MOTYT BO3HUKHYTh Y CTYACHTOB IIPH OCBOEHUH MaTepuaa.
Mertonnyeckue yKkazaHus 110 MPOBEACHUIO MPAKTHUYECKUX 3aHATUH MpPHUBEICHBI B
CIEMYIOIIUX MOCOOusIX uMerImxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BU/IE:
1. Mexanuka. KoneOanust u Bonubl. Tepmoaunamuka. Coopuuk 3anau //M.M. Kopanenko,
10.A. Ky3uenos, M.H.Kyns6unkas, H.I1.JIlaBposckas, H.H.Jlursunosa, E.B. Momaps ,
IO.A. HoBukoBa, B.®. Opinos, JI.E.Ilorapes, B.K. IIpunmunko, E.B. Xonunesa. 10.H.
[apes, B.b.Illanun, b.®.[udpun, C.A. llepdak 2010. 84 c.

OnexktpuuectBo. MarnetusMm. Ontuka. COopuuk 3amau. /M. KosaneHko,
H.I1.JIaBpoBckas, H.H.JlutrBunora, E.B. Pyteskos. }0.H. [lapes, b.®.1lludpun, C.A. lepdax
2013. 80 c.

KBanToBast ¢usuka. CoOopuuk 3amau //, 1.1 Kosanenko, H.II. JlaBporckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pytskos, FO.H. Iapes, C.A
[epbak, 2004, S6c¢.

MeTtonudeckue yka3aHusl ISl 00y4aroIIuXCsl 0 MPOXO0KICHHIO JTa00paTOPHBIX padoT



B xome BwimonHeHUsT 1a0OpaTOpHBIX padoTa OO0y4aromuics AOHKEH YriayOuTb H
3aKpENUTh 3HAHMS, NPAKTHYECKUE HABBIKU, OBJIAZIETh COBPEMEHHOM METOAMKONM U TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONH XapaKTEPUCTHKOH OO0ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopaTtopHbIX paboT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3y4eHHs] JUCLUIUIMHBI, ONpelensieMod ydeOHbIM IIJJAHOM M OTHOCUTCS K CpEeACTBaM,
00ecreyrBaroIUM pelIeHUEe CIeIyIOIIX OCHOBHBIX 33aJau y 00yJaromerocs:

npruoOpeTeHre HaBbIKOB MCCIICAOBAHMS MPOLIECCOB, SIBJICHUH U 00BEKTOB, H3y4aeMbIX B
paMKax JaHHOW JUCLUILINHBI,

3aKpeIUICHUE, pa3BUTHE M JETalIM3alUs TEOPETUYECKUX 3HAHMUM, IIOJYYCHHBIX Ha
JEKLUSX;

NOJIy4eHHEe HOBOUM MH(pOpMAIIUY IO U3y4aeMOil TUCIHUILIINHE;

nproOpeTeHNe HAaBBIKOB CaMOCTOSATENIBHOW padOoThl ¢ J1a0OpaTOpHBIM 00OPYJOBAaHUEM U
npudopamu.

3aganue ¥ TpeOOBaHUS K IPOBEIEHUIO JJAOOPAaTOPHBIX padoT

B TeueHme cemecTpa KaXABl CTYAEGHT B COOTBETCTBHM C paboueil mporpamMmoi Mo
muciuiinHe Ou3MKa JTODKEH BBIIONIHUTH ONpEIeNIeHHOe 4Yuciio JlabopaTtopHbIX pador. Ha
KaX/IyI0 JJa0OpaTOpHYI0 paboTy MIaHUPYETCsT HE MEHEee ABYX 3aHITHUN: OJHO — Ha BBIMOJIHEHHUE
U3MEpEeHUl, U OHO — Ha 3amuTy ortdyeTta. OTYET MUIIETCA HE BO BpeMs 3aHATHM, a JoMa WK B
oubmuoreke.

B Hauane cemectpa 10 Haudaia 3aHATUH CTYICHT JOJDKEH OBITH NMPOMHCTPYKTUPOBAH IO
TEXHUKE O€30MacHOCTH IPH IPOBEICHUU JTA0OPaTOpHBIX pabor mo ¢usuke. [IpoxoxncHue
MHCTPYKTaXka (PUKCUPYETCS B CHIEIUATBHOM JKypHAJIe; TaM HY)KHO 00s3aTeIIbHO PaCcIUCATHCS.

B maGoparopuio cTyeHTHl TOKEH MPUXOAUTH IMOATOTOBICHHBIME K Ha3HAYSHHOH padore.
HeoOxomuMo 3apaHee mpoYHMTaTh ONMCAaHWE pPabOTBI M TEOPETHUECKUE CBEICHUS U3
COOTBETCTBYIOIIIETO pa3iena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBAaHHOH JHTEpaTrype u
00s13aTeNIbHO MOTyYuTe B OUOINOTEKE BCe MTOCOOMsI, BhITycKaeMble Kadeapoi.

BeimonHATe paboTy CTYOEHTY pas3peliaercs, JIMIIb Mocjie JONYCKa, MOJyYEeHHOIo IMocie
6ecenp! ¢ mpenonaasateneM. [IpenonaBatens f0KeH yOSAUTHCS, UTO CTYACHT IOHUMAET:

KaKMe SIBJICHUs OH OyneT Habto1aTh U UCCIIeI0BaTh;

KaKas IIeJIb TIepe/l HUM MTOCTaBJICHA;

KaKHMH TIPUOOPaMH M KaK BEIYTCS H3MEPEHHUS;

KaK CJIeJIyeT MPOBOJANUTH IKCIIEPHMEHT.

[TosryueHHBIH JOMycK K paboTe OTMEYaeTcsl IPernoaaBaTeieM B JKypHale.

B nporecce BbImoiaHEeHUs 1a00paTOPHOI pabOThl HY’KHO 00s3aTE€IBHO 3aM0JIHUTh POTOKOI
U3MepeHuil. Y KaxJOoro CTyJeHTa MPOTOKOJI M3MEpPEHHH OJKEeH OBbITh CBOIf; BeleHHE OJHOTO
IPOTOKOJIa HECKOJIBKUMH CTYJIE€HTaMU BMeCTe He jaomyckaercs. [IpoTokon BenmeTcst Ha JHcTe
¢dopmara A4. B npoTokose J0HKHO OBITh OTPAXKEHO:

TOYHOE TIOJTHOE Ha3BaHHME U HOMEP Jab0opaTOpHOI pabOTHl B COOTBETCTBUH C METOIMUECKUM
mocoouemM;

(bamuITis, THUIHAJIB! CTYICHTa U HOMEP TPYIIIBI;

(bamMuITUs 1 MHUIHAIBI TIPETIOAaBaTES;

TabJIUIAa TEXHUYECKUX XaAPaKTEPUCTHK H3MEPUTENBbHBIX NPpUOOpOB (Ha3BaHHe NpuOOpAa,
pabouuil Tuanas3oH, IeHa JIeJIeHus, KJIacC TOYHOCTH U Jp.);



IapaMeTpsl yCTAHOBKH, HA HEW yKa3aHHBIC,

pe3ynbTaThl U3MEPECHMUI;

JlaTa ¥ MOJIHNCH CTY/ICHTA.

Bce 3anmcu 10JKHBI BECTUCH aBTOPYUYKOM, INIAPUKOBOM, KAlIMJUISIPHON UJIU TE€JIEBOM PYUYKOM.
3anuce HaAOMIONEHUH M JaHHBIX KapaHIAIIOM HE JOIyCKAaeTCs, KapaHIalloM MOKHO JIHIIb
4yepTUTh TaOauubl U rpaduxu. BeneHune «4epHOBUKOB NMPOTOKOJA» M INEPEHNUCHIBAHHE UX B
KOHIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; OTO HEHY)KHas Tpara BPEMEHM M BO3MOXXHOCTb
JIONYCTUTh OIIMOKY MpH nepenucbiBaHuu. CTapareslbHOCTh M AKKYPaTHOCTh JIydlle HPOSIBUTH
npu opopMIIeHNHN OTYeTA.

[To oxoOHYaHWU U3MEPEHUH TPOTOKOJI 003aTENBHO TaeTCs Ha MOANKCH penoaasarento. bes
OTOW MOJIUCU IIPOTOKOJ CUYUTAETCS HENEHCTBUTENBHBIM. [loammch cryneHTa B IPOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYACT 3a BCE IIPOBEJCHHBIE M3MEPEHMS, a IMOANUCH IpernoiaBaTess
O3HayaeT, yTo paboTa JNEHCTBUTENHHO BBHINOJHSIACK U YKa3aHHBbIC 3HAYCHHS JCHCTBUTEIHHO
IIOJIy4Y€HBbl UIMEHHO TE€M CTYJEHTOM, KOTOPBII COCTABUJI IPOTOKOI.

ITo pe3ynpTaraMm, 3a)uKCUPOBAHHBIM B IIPOTOKOJIE U3MEPEHUM, CTYJEHT JOMa MUIIET OTYEeT
U 3allMIIaeT ero Ha cieayromeM 3aHaTuu. [lpu 3ammre ordyera MoOryT OBbITh 3aJaHbl JIIOObIE
BOIIPOCHI 110 TEOPUU U3y4aeMOIO SIBJICHHS U 10 NIOJYyYEHHBIM pe3y/bTaTaM. 3a IPUHSITHIA OTUET
IpenojaBaTeib BBICTABISET CTYIEHTY OLIEHKY M IOCI€ 3TOro COOOIIaeT HOMEp M Ha3BaHUE
cienyrolien 1abopaTopHoi pabOTHI.

Crtpykrypa u opma otueta o 1adbopaTopHOM paboTe

OT4er JOMKEH COlepKaTh CIEIYIOIINE Pa3aebl:

1. Llenb paboTHLI.

Omna chopmynrpoBaHa B ONMCAHUU JTA0OPATOPHOM PabOTHL, OTTY/A €€ CIEAYET Nepenucarh.

2. Onucanue J1abOpaTOPHOM YCTAaHOBKH.

Ornucanue yCTaHOBKH JOJDKHO ObITh KpaTkuM. ClieyeT OorpaHuYuThCs (YHKIIMOHAIBHON
WINA DJIEKTPUYECKOH CXeMOM YCTaHOBKU. He HyXHO NpUBOAWTH BHELIHETO BUAA MPUOOPOB.
Jlanee HEOOXOMMO ONMUCATH SKCIIEPUMEHT U MEPEUUCIUTh U3MEpUTENbHbIE TPUOOPHI B TabHIIE
TEXHUUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOU U3 TPOTOKOJIA U3MEPEHUN.

3. Paboune Gpopmybl.

PabGounmu Ha3bIBaIOTCS TOJIBKO T€ (POPMYJIBI, 10 KOTOPHIM HETIOCPEACTBEHHO MPOU3BOASTCA
BBIUMCJIEHUS] HccienyeMblXx BenuuuH. CieBa B (opMylie JOKHO CTOSITh TO, YTO CIEAYyeT
OTpeeNnTh, CIIpaBa - TO, YTO U3MEPSIIOCH B paboTe WK U3BECTHO. Bee mpuBeieHHbIe POpMYyIIbI
JIOJIKHBI OBITH IPOHYMEPOBAHBI.

BeiBog ¢dopmyn M MpoOMEXyTOUHBIE BBIPRKEHUS B 3TOM pasjeiie MPUBOJIUTH HE HYXKHO.
@opMynbl A7 BBIYMCICHHUS TIOTPEIIHOCTEH W TMPOBEACHHMS MaTeMaTHYecKod o0paboTKu
PE3yJIbTaTOB U3MEPEHUN B ATOM Pa3/€ie TOXKE HE MPUBOIATCS.

4. Pe3ynbTaThl ”3BMEPEHUM U BHIYUCIICHUI.

B stom pasgene oTuera JOJKHBI OBITH NMPUBENEHBI BCE H3MEPEHHbIE W BBIYHMCIICHHBIE
pe3ynbTaThl. [lo BO3MOXHOCTH, UX HYXHO IpEACTaBIATh B BUAE HArISAHbIX TaOnum. B
MPUBOJUMBIX 3HAUEHUSX HEJIb3s1 OCTABIIATH JIMIIHUE IECATUUHBIE pa3psiabl (1oapoOHee 00 3ToM
noiaer peub Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWi, BCE OHHM JOJKHBI OBITh
IIPUBENIEHBI B 9TOM pa3Jele.

5. IIpuMepsl BBIYUCIICHUM.

B sTom pa3zznene otdera J0JKHBI OBITH MPUBEAEHBI MOJPOOHBIE MPUMEPHI BHIUMCIEHUH 1O
Kax10il paboueit ¢opmyne. He HyXHO NpPHUBOAWUTH BCEX BBIUMCIICHHH, BIIOJHE J0CTaTOYHO



OJIHOTO IpHUMepa MO KaXI0W Gopmyie. DTOT pa3fen HyXeH ISl TOTo, YTOOBI MPEno1aBaTelio
OBLJIO JIeT4e HalWTH OMIMOKY B BEIYMCIICHUSIX UM U3MEPEHUSX, €CITH TAKOBBIE BCTPETATCS.

6. Boluucienue norpemHocTen.

B sToMm paszzaerne oTdera HOJKHBI OBITH MPEACTaBIECHBI (POPMYIIBI, IO KOTOPHIM MPOBOIMIIACH
MaTeMaTHuecKasi 00pabOTKa pe3ylbTaTOB W3MEpPEeHUN. JIOMKHBI ObITh BBIBEICHBI (POPMYIIBI, TIO
KOTOPBIM BBIYHUCISJIMCh CUCTEMAaTUYECKUE U CIIy4ailHble MOTPENIHOCTH W IPEICTABIICHBI
MIPUMEPBI BBIYUCIICHUM 110 KAKI0M U3 HUX.

OTOT pa3zfen oT4eTa caMblil CIOXKHBIN ISl CTyAeHTOB. [lo HeMy GoJbIlle BCEro BOIPOCOB, B
HeM Oombmie Bcero omubOok. Teopust morpemHocTeid OObIYHO ObIBa€T HAamuUcaHa JUIs
MOJTOTOBJICHHOTO YWTATEJNsI, 3HAKOMOTO C BBHICIIEH MareMaTukod. B Hacrosmem mocoOuun
aBTOPBI IIOCTAPAJIUCh OCTaBUTH JIUIIb CaMOE€ Ba)KHOE I10 3TOW TEME M M3JI0KUTh MaTepHall 110
BO3MO>KHOCTH IIPOCTO.

7. I'papuxu u pucyHku.

HebGonpmne rpadukd M pUCYHKH pa3MeNIaloTcs B TeKcTe, a Oosbinne - ¢opmara A4 -
NPUBOJATCS Ha OTACIBbHOM JHcTe. B mo0oM cilydae OHU JOJDKHBI OBITh MOANUCAHBI U
MPOHYMEPOBAaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe€ oT4era. ['paduku 00s3aTenbHO
BBITMIOJHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kaxaoi ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKMX €JMHULIAX BJIOJIb Hee OTKiIazabiBaeTcs. Ha camMux ocsx TOJIKHBI OBITh
HAHECEHbI TOJIBKO Y3JIbl KOOPJIMHATHOW ceTKU. M3MepeHHble Ha ONbITE 3HAYEHMsI MOANKNCHIBATh
Ha ocsx He cienyer. Ha rpaduk 00s3aTenbHO HAHOCATCS BCE SKCIEPUMEHTAJIbHBIE TOYKH, U
IPOBOAMUTCA coequHstomas ux JuHusA. OKOJIO OJHON MM HECKOJIBKUX TOUEK OTKJIAJbIBAOTCS
CUCTEeMAaTUYECKUE TMOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpeHui (moapobHee 00 3TOM moiiner
peyb HIKE).

8. OKoHUaTeNbHBIE PE3YIbTAThI, UX OOCYKICHHE, BHIBOJIBI.

B sTOoM pa3zgene oTdyera HYKHO MOABECTH UTOT IpoienaHHO paboTsl. ClenyeT HamucaTh,
KAaKHe MOJIy4eHbl BEIMYUHBI, U ¢ KAKUMHU [TOTPEUTHOCTSIMHU.

Ecnu uzMepenust mpoBOAWINCH Pa3HBIMU METOJaMH, TO 0043aTeIbHO HY>KHO CPAaBHUTH 3TU
Pe3yNbTaThl U UX MOTPEIIHOCTH, CAENIaTh 3aKJII0UEHUE, KaKOi MEeTo/ Jyyllle, TOUHee, yao0Hee.

Ecnin m3BecTHO TabiM4YHOE 3HAUEHHE H3MEPEHHOM BEJIIMYMHBI, TO HY)KHO 0053aTelbHO
CPaBHMTH €T0 C MOJIyUEHHBIM Ha OIbITE 3HAYEHHEM M JaTh apryMEHTHUPOBAHHOE 3aKJIIoueHue o0
UX COBIIAQJICHUH UM HECOBIAJICHUH.

Ecnu B paboTre 3Ha4yeHUs OAHOM M TOW K€ BETUYMHBI MOJYYEHBI 3KCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00s3aT€IbHO CPABHUThH M JaTh apryMEHTHPOBAHHOE
3aKJIF0YeHHEe 00 MX COBMAJEHUH UM HECOBIAICHUH.

B cmywae, korga Mexay CpaBHUBAaE€MbIMU BEJIWYMHAMH HMEIOTCS HEIOIYCTHMbIE
PacXoXkJIEHHUs, 3TO HYXHO 0053aTe€IbHO OTMETHTh B OTYETE€ M BbICKA3aTh IMPEANOIOKEHHE O
BO3MOXKHBIX ITPUYMHAX 3TOTO HECOBIMAACHHUS.

Ecnu B paboTe cTaBUJIOCH LIENBIO MPOBEPUTH KAKOW-TO (PU3MUECKHM 3aKOH WM U3YYHUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAMMO JaTh OOOCHOBAHHBIA OTBET Ha MOCTaBJICHHBIN
BOIIPOC.

BbIBO 10M1KEH COOTBETCTBOBATH LIEJIU PAOOTHI.

TpeboBanus k opopmIIeHHIO OTUETa 0 TabOpaTOPHOI paboTe

Otuet o mabopaTOpHOM paboTe JOJKEH BBIMOTHATHCS Ha JucTax Gopmarta A4. 3anucu Ha
JUCTAaX BEAYTCS TOJIBKO € OJHOW cTopoHbl. Ilo Kpasm jiucTa AOMKHA OBITH OCTaBJ€HA paMKa
mpuHOi He MeHee 20 MM. DTy paMKy pHCOBATh Ha JIMCTAax HE HY)KHO, HO U 3aCTyIaTh 3a Hee He
cienyer. B pamke B BepxHeM TMOJ€ HYXKHO JIMIIb IIOCTaBUTh HOMEp CTpPaHUIBL.



[IponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HAYUMHAS ¢ TpeThero. [lepBriil nucT —
TUTYJIBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUM, HE HYMEPYIOTCSL.

Otuer cnenyer mucate oT pyku. Ecium Bel ucnosnb3yere uykue 3aroToBKd, TO OyabTe
TOTOBBI OTBEUYaTh 3a BCE «3aMMCTBOBAHHBIE)» OUIMOKH, KOTOPHIX ObiBaeT MHOro. Cka3aHHOE B
paBHOI Mepe OTHOCHUTCA K (hopMyiam, KOTOpbIe BbI MOICMOTpENH Y KOT0-TO, @ HE BHIBEJIH CaMH.
Jlyume cnpocute npenogaBarens. OH MOACKAKET WIM IPOBEPUT, IpaBUIbHO Ju y Bac
MOJIYYHIIOCK.

TuTynbHBIA JTUCT pabOTHI MOKET OBITh HANMCaH OT PYKU WJIM HaledyaTaH Ha MPUHTEPE.
DJIeKTpOHHAs BEPCUS TUTYJIBLHOIO JIUCTa HaxonuTcs Ha caite ['Y Alla.

MeTtoanueckue yKazaHus O BBIIOJIHEHHUIO Ja00paTOpHBIX padoT MPUBEICHBI B CICAYIOIINX
nocoOusx umerontuxcs B ondnuoreke ['Y AIl B Hartle4aTaHHOM U 3JICKTPOHHOM BHJIE:

2. Mexanuka. Konebanust u BonHbl. MonekyisipHas ¢usuka. JJabopaTopHbIl NpakTHKyM

//M.N. KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, [I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. Ilpumunko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

3. OnektpuuectBo u MarHetu3M. JlaGoparopusii mpaktukym// /E.H. Kotmukos, C.A.
[Mepbak, 1.1 Kosasenko, FO.A. Ky3nenos, M.H. Kyns6umnkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.®.
[udpun, 2010,84 c.

4. BonmnoBast ontuka Jlabopatopusiii mpaktukym //E.H. Kormmkos, WM.I1. KpekryHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukona, A.H. Tponun 2013 68 ¢

5. KanroBas ¢wusuka. Jlaboparopusni npaktukym //I.A. BecamueBa, 1. Kosasienko,
H.II. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpuwmunko, C.I1.danees,
E.B.Xonunesa, }O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

Meroauueckne ykazaHHS I OOYYArOIIUXCS IO TMPOXOXKACHUIO CaMOCTOSTEIIHHOM
paboThI

B xoze BBIMOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUAIOIIHIiCs BBHIMOTHSAET paboTy MO
3a/IaHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE MperojaBaTelis, HO 0e3 ero HemoCpeACTBEHHOTO
Y4acTHAL.

st oOydaronuxcst 1Mo 3a04HOM ¢opme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss popMUpPYETCs
renecooOpasHoe IIaHupoBaHue pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHHI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TOJYYUTh HABBIKUM TOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroaudyeckuMu  MaTepuajaMd,  HAMpaBISIONIUMH  CaMOCTOATEIBHYIO  paboTy
00y4aromuxcs SBISIOTCS:

y4eOHO-METOIMYECKHUI MaTepHall Mo AUCIUILINHE;

METOAMYECKHE YKa3aHUS MO BBIIOJIHEHUIO KOHTPOJBHBIX paboT (1 0Oydaroluxcs 1o
3a04HOM opMe 00yUeHUS).

Mertoanyeckre ykazaHus Ui OOy4aroIIMXCsl IO TPOXOXKAECHUIO MPOMEXKYTOYHOMH

aTTeCTaIH.



[IpomexxyTounass  arrectansi  OOy4yaroIIMXCsl — NpeJycCMaTpuBaeT  OLIGHUBaHHE
MIPOMEXKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB O0YYCHMS 1O auciuruimHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OLEHKH 3HAaHUH, IOJYyYCHHBIX OOYYAIOIIMMCS B IIpoOIecce
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIN €€ 4aCTH, HAaBBIKOB CaMOCTOﬁTCHBHOﬁ pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh HMX JUIS PEIICHHS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIII0Y», «YAOBICTBOPUTEIBHOY, KHEYIOBICTBOPHTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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