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AHHOTaUs

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

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CJIEIYIOIIUX KOMIIETEHIUHI!

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 MOJEIUPOBAHUS AIIEKTPUUECKUX
Hernen U AIeKTPUUYECKUX MAIIUH

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

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOro mporiecca: JIEKIHUU, 1a00paToOpHbIe padOThI, MPAKTUICCKUE 3aHATHS, CAMOCTOSTEIIbHAS
paboTa cTy/neHTa, KOHCYIbTalluU

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

OO0mast TpyJ0eMKOCTh OCBOCHHS JUCHHUIUIMHBI cocTaBisieT 13 3adeTHbix 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 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 00s3aTEIbHON 4acTH 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 HJTH UX 9acTsAMH. KoMIeTeHIMY 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
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

JuciunimHa 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 U3YUCHUHN APYTUX OUCHUILINH

— DJIEKTPOTEXHUKA
— 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 JUCITUTIIUHBI

TpynoeMKoCTh Mo cemecTpam

Bun yuebHO# paboTh Bcero Nol N N3
1 2 3 4 5
Oobwasn mpyooemKocmeo OUCUUNIUHBL, 13/ 468 4/ 144 3/108 6/ 216
3E/ (4ac)
AyoumopHnuie 3anamus, BCETO 4ac. 48 16 16 16
B TOM YHCJIE:
nexuun (JI), (qac) 22 8 8 6
npaktuyeckue/cemunapckue 3anstus  (113), 12 4 4 4
(gac)
naboparopusie padbots (JIP), (dac) 14 4 4 6
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 9 9 9
Camocmoamenvnan paboma, Bcero (4ac) 393 119 83 191
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
madd. 3ager, sk3amed (3auer, Judd. 3auq, JK3., OK3.
DK3.*%*) OK3.
IIpumeuanue: " kammIaTCK SK3aMeH
4. CoaeprkaHue TUCUUTUTHHBI
4.1. PacnpeneneHue TPYIOSMKOCTH TUCIUILTAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Pa3nensbl, TeMbl AUCHUIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.
Tabmuna 3 — Pa3gensl, TeMbl AUCIUILTUHBL, KX TPYAOEMKOCTh
Pazgensl, TeMbI TUCITUTLIMHEI Jlekiun 113 (C3) JIP KII CPC
(gac) (gac) (dac) (qac) (qac)
Cemectp 1
Paznen 1. Mexanmnka 3 3 2 40
Paznen 2. Konebauus 1 BOJIHBI 3 1 2 40
Pasnen 3. MonekynspHas Gpusuka 2 0 0 39
Hroro B cemecTpe: 8 4 4 119
Cemectp 2
Pasnen 4. DeKTprUyecTBO 3 2 2 28
Paznen 5. Maruetusm 3 1 2 28
Pasznen 6. Onruka 2 1 0 27
Hroro B cemectpe: 8 4 4 83
Cemectp 3
Pazgen 7. KBanToBas onTuka 2 2 3 64




Paznen 8. KBanToBas MexaHuka 2 2 0 64
Paznen 9. Craructuueckas Gpusuka 2 0 3 63
Hroro B cemecTpe: 6 4 6 191

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copepxanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuna 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
JIBIKCHMS. ['paHMIIBl  IPUMEHHMOCTH  KJIACCUYECKOM  MEXAHUKH.
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 Tena. Bparienue 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 TOYKU. HenHeprualbHbIE CUCTEMBI OTCUETA.
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
NOTEHLUAIBHOCTH  MOJI CHJI. 3aMKHYTbI€ M HE3aMKHYTHIE CHCTEMBI.
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 HMIIyJdbca. MOMEHT HMIIyJbCa TBEPAOrO Tela
OTHOCUTEJIbHO HEMOJABMXHOW ocu. MomeHT wuHepuuud. OcHOBHOE
YpPaBHEHHE JHMHAMUKHM BpalllaTeJIbHOIO JBM)KEHUS TBEPIOrO Tela.
Kunernueckass SHeprus BpALAKOIIErOCs TBEPAOrO Tena. Y pPaBHEHUS
JBUKEHHUS U YCIIOBUS PaBHOBECHUS TBEPAOIO TEA.

[Tpunnun otTHOcUTenbHOCTH [ amunes, npeodbpazoBanus [ amues.
[Toctynatel cnenuanbHON Teopuu OTHOcUTEeNbHOCTH. IIpeoOpazoBanus
Jlopenna n cnenctBus u3 HUX. OCHOBBI PENSITUBUCTCKOM MEXAaHMKH.
WuTepBan, ero MHBapHaHTHOCTb. PenstuBucTckuil uMmiynbc. OCHOBHOE
YPaBHEHHE DEIATUBUCTCKOM nuHaMuku. KuHernueckas »Heprus
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
(MaTeMaTU4ecKUii MasTHUK, (U3NYECKUH MAasATHUK, KOJEOaHUS IO
neiictBueM yrnpyroil cuiel). Crnoxkenue kosneOanuil. OU3NUECKUl CMbICI
CIEKTPAJILHOTO pa3I0KEHHUS. Juddepenunansaoe ypaBHEHUE
koneOanuii. CBoOoaHBIC, 3aTyxaronme KoJjieOaHus. BwIHYXICHHBIC




koseOanus. PezoHanc.

Kunemartrka BOJTHOBBIX MPOIECCOB (IUIOCKHE U CepruecKue
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

MonexyssipHas Gpusuka

TepmoauHaMuveckue cOCTOSTHUS U mporecchl. [lonsTre GyHKIuu
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 TpeThe Hayasla TEPMOAMHAMUKH.
Teopembr KapHo. 3akon Bo3pactanus sHTpornuu. [lopsmok u 6ecriopsiok
B ipupoze. TepmoauHamMuueckue GyHKINH.

WneanbHblil ra3 (ypaBHEHHME COCTOSHUS, BHYTPEHHSISI SHEpIHUf,
TEIUIOEMKOCTH, ypaBHEHHE ajauabaTtel, paboTa TMpH  Ppa3TMYHBIX
nporeccax, 3HTpornus). BepostHocTs u Quiyktyanuu. Pacnpenenenus
MaxkcBemia. CkopocTH  TEMJIOBOrO JIBWKEHUS MoJiekyn. CpenHss
KUHeTHYeCcKasi sHeprus Mosekyin. OCHOBHOE ypaBHEHHE KHHETHUYECKOH
TEOpUU HJcallbHbIX razoB. Pacmpenenenue bonblMana. DHTponus H
BEpOSATHOCTb. (Da3oBble pPABHOBECHS M MPEBPALICHUSA. JIEMEHTHI
HEPAaBHOBECHOM TEpPMOAMHAMUKH. SIBIEHMS NepeHOca, KUHETHUYECKUE
apneHus. KonpeHcupoBaHHoe cocTosiHue. KuHemaTnka M JuMHaAMHKa
JKUJIKOCTEH U ra3o0B.

Pasnen 4

DNEeKTpUYECTBO.

DJeKTpocTaTUKa B BaKyyMe. 3aKOH COXPaHEHHUs dJIEKTPUUECKOTO
sapsina. 3akoH Kynona. Cucrtems! enunun. IIpuHumn cynepno3umum.
Cucrembl 3apspKEHHBIX 4YacTUL. OeKTpudeckuil nunosb. PabGora cun
DBIIEKTpOocTaTU4YecKoro  mnoist. TeopemMa 0  LUPKYJISLUU  BEKTOpa
HanpsokeHHOCTH.  [loTeHIManbHOCTh  3JEKTPOCTATHYECKOrO  IOJIS.
HanpskeHHOCTh M MOTEHIUAN IEKTPOCTATUYECKOTO IOJISI. 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. CBOOOHBIE W CBsS3aHHbIE 3apsibl. Jludnexkrpuueckas
BOCIIPUUMYHMBOCTb. JlMdneKkTprueckas MPOHUIIAEMOCTb. DJIEKTPUUYECKOE
cMmemeHre (MHAykuus). Teopema [aycca Juis 3/eKTpUYECKOrO TOJS B
JIURJIEKTPUKE. Y CIOBMSI Ha IpaHULE pasjiena ABYX AUdJIeKTpukoB. [lone
BHYTpM TMPOBOJHMKA M y ero mnoBepxHocTH. OOmas 3ajgada
AIIEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.

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

VYcinoBusg CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKa. YpaBHEHHE
HENPEPBIBHOCTU. JIEKTPOJABIIKYIAs cuila. HemoTeHIManpbHOCTH OIS
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 MarHuTHOro mnoiisd. JluamarHeTukwu,

napaMarHeTHku, (eppoMarHeTuku. Teopema 0 HHPKYISLHUU BEKTOpa




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

3axkoH ®dapanes. [IpaBuio Jlenna. CaMOUHIYyKIIHS.
NunyktuBHOCTh. B3amMHasg wuHAyKuus. B3auMHas MHIYKTHBHOCTS.
O0beMHas IUIOTHOCTh JHEPrMM  MarHuTHOro mnois. Buxpesoe
anekTpuueckoe nose. Tok cmemenusa. Cucrema ypaBHeHU MakcBesuia.
Martepuanbhble ypaBHeHus. KBazucranonapsbsie ToOku. IHBapuaHTHOCTD
ypaBHeHHII MakcBemia OTHOCHTENbHO TpeoOpazoBanuii JlopeHna.
[TpyHIIMIT OTHOCUTENIBHOCTH B JIEKTPOAHMHAMUKE.

Pasznen 6

Orntuka.

BonHoBoe ypaBHEHUE i 3JIEKTPOMAarHUTHOM BOJHBL. (CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH. Bexrop IlokHTHHra. MHTEHCHBHOCTH CBeTa.
Oddexr [omnepa ans 2JIEKTPOMArHUTHBIX BOJH. OTpaxkeHue Hu
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 pelIeTKe.
[onorpaduu. EcTecTBeHHBI M MOJMSPU30BAHHBIN CBET. 3akoH Mairoca.
[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. KopyckynspHO-BOJIHOBOH yanu3M ajs cBera. DPPexT
KomnroHa.

Pasznen 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 HeompeaeleHHOCTH
['eitzenbepra. BonHoBas ¢yHKIMs, €€ OCHOBHBIE cBoicTBa. Omeparopsl
buznyecKkux BeNMYMH. BpemMeHHoe U  CcTallMOHapHOE ypaBHEHUE
[IIpenrHrepa, KBAaHTOBBIE COCTOSIHMSA. KBaHTOBBIE ypaBHEHHS ABUKECHUS.
CBoOonnas yactuma. Yactuiia B OECKOHEUHON MOTEHIMATBHOU sIMeE.
KBanrtoBbiii ocumsuisitop. HyneBass sHeprusi, 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. OpOuranbHoe rupoMarHuTHoe oTHomenue. OmnbiT IlTepHa u
I'epmaxa. CnuH 3nektpoHa. [IpyHIMN TOXIECTBEHHOCTH MHKPOYACTHII.
®epmuorsl u  0030HBL. CUMMETpUS BOJHOBOW (YHKIIMH CHUCTEMBI
onuHakoBbIX yacTuil. [lpuamun Ilaynu. OObsicHeHWE TEPUOIMUECKON
cucreMsbl aniemeHToB J[.M.MenneneeBa. DHepreTHYECKUil CIEKTP aTOMOB
u MoJiekyJ1. [Tpupona XuMudeckou CBsI3H.

Pazgen 9

Craructudeckas pusnka

Cratuctuueckuid Mmetos. Pa3oBoe MPOCTPAHCTBO. Pacnpenenenue
['n66ca. CraTucTHuecKkoe NCTONKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUS.
CraTUCTUYECKOE OMNHUCAHHE KBAaHTOBOM CHUCTCMbI, pPa3JIM4YUC MCKIY




KBaHTOBOMEXAaHUYECKOU "

Knaccuueckast ~ crartucruka
CTaTUCTUK.

Pacnpenenenue  ®Depmu-/Aupaka
ONEKTPOHBI KpHUCTaJUIAX.
HEBBIPOXKJICHHBIA  DJIEKTPOHHBIM  Tras.

TennoeMKoCTh KPUCTALTUYECKON PELIETKHU.
teopus DriHmTelHa U Jlebas. DoHOHBI. DOTOHHBIN ra3.

CTATUCTUYECKOMN
Makcgeiuta-bonbsmMana.
cratuctukn ®epmu-Jlupaka u bose-OiHireiina. CpaBHEHHE Pa3IMYHBIX

Oneprusa ®Pepmu,

BEPOSITHOCTSIMU.
KBauroBeie

OJICKTPOHHOI'O rasa.

BBIPOXKICHHBIA U
DJIEKTpOHHAA TEIIOEMKOCTb.
Kiaccnueckas  teopus,

4.3. Ilpaktuyeckue (cCeMUHAPCKUE) 3aHATUS
TeMbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No
TeMbl IPaKTHYECKUX DopMBI TPAKTUYECKUX Tpymoem| paszznena
/o 3aHATUAN 3AHSITHI KOCTb, (4ac) | gucrum-
JINHBI
Cemectp 1
Kunemaruka u Pemenue 3amay 1 1
JIMHAMUKa MaTepUaIbHOU
TOYKHU
Kunematuka u Pemenue 3agau 1 1
JAHAMHKa aOCOIIOTHO
TBEPAOTO TeJIa
CrernuanpHas TeOpuUs Perntenne 3agau 1 1
OTHOCUTEIBLHOCTH
Kunemartuka u Pemtenue 3amay 1 1
JUHAMHUKA
KoJIeOaHMI
CemecTtp 2
HanpsixeHHOCTh 1 Pemenue 3amau 1 4
MTOTEHITHAT
ANEKTPOCTATUYECKOTO OIS
JvanekTpuku B Pemenue 3amgau 1 4
AIIEKTPUYECKOM IIOJIE.
Konnencaropsl
NHyK1us MarHuTHOTO Pemenue 3amau 1 5
1mojsi. Cvibl B MAarHUTHBIX
MOJIAX
WnTepdepennus, Pemenue 3anau 1 6
TUGPAKIUS, TTOJSIPU3AIIHS
Cemectp 3
TermoBoe n3nyyeHue, Pemenue 3amau 1 7
dorord ekt
Oddextr Komnrona, Pemenue 3amau 1 7
cBOiicTBa (POTOHOB
AToOM BOJIOpOJIa Perienue 3amau 1 8
Ilocrynarter bopa
YpaBHeHHE Pemenwue 3amau 1 8

[lIpenunrepa IloreHuuanbHbIe
OGapbepbl




Beero: | 12 |

4.4. JlaGopaTopHbIE 3aHATHUS
Tembl 1ab0OpaTOPHBIX 3aHATHH U UX TPYAOSMKOCTh IPUBEICHBI B TabnuIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne T
TTIOEMKOCTb,
HanmenoBanue 1a00paTopHbIX paboT py. Ne paszpena
/1 (1ac) JTUCIUTUTUHBI
Cemectp 1
1 MastHuk MakcBesuia 2 1
2 Haknonnblit MassTHUK 2 2
Cemectp 2
1 OrnpeneneHue 31eKTPOEMKOCTH KOHAEHcaTopa 2 4
1 OrnpenenieHre ropu30HTAIBHON COCTABIISIFOLIECH 2 5
HaAMpPsHKEHHOCTH MarHUTHOTO TIOJISE 3eMJITu
Cemectp 3
1 IIpoBepka 3aKOHOB TEIJIOBOTO U3JIy4YEHUs 3 7
2 D¢ddext Xomia B repmaHuu 3 9
Bcero: | 14
4.5. KypcoBoe mpoeKkTHpoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO
4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buabl camocTosiTenbHON paboThI U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.
Tabnuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh
. Bceero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Bua camocrositensHOM paboTh
qac qac qac qac
1 2 3 4 5
W3ydeHne TeopeTHUecKoro MmaTepuania
i p P 197 60 41 96
qucruminael (TO)
IToaroroBka kK MpoOMEXKYTOUHOU
A POMEIEYT 196 59 42 95
attectrauuu (ITA)
Bcero: | 393 119 83 191

5. Ilepedyens yueOHO-METOIUYECKOTO 0OECTICUCHUSI
JUIS CAMOCTOSITENIHON PabOoThl 00yYaroImuXCs MO JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl ISl CaMOCTOSITEIbHON padoThl 00yJaromMXCsl yKa3aHbl B
. 7-11.



6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHpb nevaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/1aHUI MpHUBEIeH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIMA

HIudp bubmmorpaduueckas cepiika / URL anpec KonnuecTBo 3K3eMIUISIpOB B
6ubnmmoTexe
(KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)

[53(075)] CagenbeB U.B. Kypc o0mieit pusuku: Yueonoe nocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MonekymspHas ¢pu3uka

[53(075)] CasenbeB U.B. Kypc obmieit pusuku: Yueonoe nocooue | ®O(4), 'C(94), 'CU3(1)
B 3 T.2014. T.2. DnexkTpuuecTBO U MarHeTusM. BoJHEL.
Ornruka.

[53(075)] CagenbeB U.B. Kypc o0mieit pusuku: YueoHoe mocodoue | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas GU3HKa.
®dwusuka TBepaoro tena. dusnka aTOMHOTO spa U
AJIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | CaBenber U.B. Kypc pusuku: YuebHoe mocodue B 3.T. DO(2), I'C(98)
T.2. OnexrpuuectBo. Konebanus u BoaHbl. BonHoBas
ontuka. 2008

[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'C(133), I'CU3(1), I1I'(6)
mariur, 2015

[53(075) Tpodumosa T.U. Kypc ¢puzuku. 2007, ®0(3), I'C(27

T76]

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

II'(8)

[531 B83] Hponos U.E. Mexanuka: OcHOBHBIC 3aKOHBL. M.: ®us- I'CU3(1), CO(1), DO(4)
MaTiauT, 2015 DO(2), I'C(66),

[ 537(075) Uponos U.E. Dnexrpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)

n83] 2015

534.2(075) Wponos U.E. Bonrossie niporieccel. OcHOBHBIE 3ak0HBI. | DO(63), ['C(14), IIT(8)

N83] 2015

530.145(075) | Uponos U.E. KBanroBas ¢uzuka. OCHOBHBIC 3aKOHBI. I'C(66), IIT'(16)

n83 2015

[531 B83] Uponos U.E. ®dusuka makpocucrem. OcHoBHbIE 3akoHBL. | D@O(3), I'C(138), I1I'(30),

2015




7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmmorexka ['YAII
http://lms.guap.ru dusnka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusuka 3

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOro IPOrPaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHS
Ne i/m HaunmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tab6muna 11— Ilepedyens HHPOPMATMOHHO-CITPABOYHBIX CHCTEM
Ne /i HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Howmep aynutopun
Ne n/mn HaumeHnoBaHMe cocTaBHON 4acTu MaTepUaibHO-TEXHUYECKOM 0a3bl (npu
HE0OXOTMMOCTH)

1 JlexumonHast aynuropus

2 Crenmanu3upoBaHHas 1aboparopust «MexaHuKay 31-04

3 Crernmanu3upoBaHHas 1adbopaTopust « IIEKTPOMArHEeTHU3M 32-04

4 CrienmanusupoBaHHas jgadopatopus «ONTHKaY 32-06

5 CrenmanusupoBaHHas aboparopus «KanroBast Puznka» 32-03, 32-05

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW —aTTeCTallun
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN
By mpoMexxyTouHOM aTTecTaruu IlepeueHb OIICHOYHBIX CPENICTB
DK3aMeH CIrCcOK BOMPOCOB K dK3aMEHY;



http://lib.aanet.ru/

10.2. B xauecTBe KpUTEpPHUEB OIIEHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-6annpHast ~ mKajma  MOAYJIBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHJIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN

XapakTtepucThka chOpMUPOBAHHBIX KOMIIETEHITIN
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraeT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPBI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHUS C MPAKTUUCCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX IOHSATHH.

«OTIIMYHO»
(Ga4TCHO»

— 00y4Jaronuiicsi TBEpPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, IPpaMOTHO U
[0 CYIIECTBY W3JIaraeT ero, ONUPAasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeIMATN3UPOBAHHBIX TOHITHA.

«XOPOIIIO»
«3aYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHUU 3HAHHUU
HaIpPaBJICHUS;

— c11a00 apryMEeHTUPYET Hay4dHbIE MTOJIOKEHMS,;

— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB M 0000ILIEHNUI;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YyCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM PUMEHEHNHN 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;

— He QOpMYIHUPYET BHIBOJAOB U 000OLICHHIA.

HCYIAOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3amMeHa mpeIcTaBlieHbl B Tadimie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

No /it \ [Tepedyens BompocoB (3a1ad) 11sl IK3aMeHa

Cemectp 1

OcCHOBHBIE KHUHEMATUYECKHE MOHATHSA. KuHeMaTrka MatepranbHON Toukru. CKOPOCTh U
YCKOpPEHHE MaTEPUaJIbHONU TOYKHU

YckopeHue npu MI0CKOM KPUBOJIMHEMHOM JIBUKEHUHU

KunemaTuka abCOIIIOTHO TBCPAOTO TCJIa

AIWN| -

CBs3b TMHEHHEIX U YIJIOBBIX BCJIMYWH




5 O060011eHHBIE KOOPJWHATHI U CTETICHU CBOOOIBI

6 OcHoBHas 3a/1a4a KHHEMATHKU JIJIs MATEPUATBHON TOYKH

7 3akonbl HeioToHa

8 3akonbl Keriepa 1 3aK0H BCEMHPHOTO TSTOTCHHS

9 [TpuHnyn nerepMuHU3Ma

10 3aKOH COXpaHEHHUs] UMITYIIbCa

11 TeopeMa 0 IBHKEHUH LICHTPA Mace

12 I'paBUTanIMOHHAS U UHEPTHASI MacChl

13 MOMEHT CHJIBl 1 MOMEHT UMITYJIbCa. Y PaBHCHHE MOMEHTOB

14 3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa

15 CeKTopHalibHasi CKOPOCTh

16 PaboTa, MOIITHOCTh M KWHETUYECKAsT SHEPTHS

17 [loTeHnnanbHble U HEMOTEHIMAIBHBIE CUJIBI

18 [ToTennmanpHas SHEPTHs, 3aKOH COXPAHCHUS MEXaHUYECKON dSHEPTUU

19 MoMeHT uHepIuu

20 Teopema IlIteiinepa

21 MowMmeHT uMiynbsca abCoNIOTHO TBEPJIOTO Tela

22 Kunernueckas sneprust ATT. Pabota u momnocts Bpamenust ATT

23 [Tpunnmn otHocuTenbHOCTH ["anunes

24 OxcnepumeHTanbHble npeanocsbuiku CTO

25 [Toctynarte! DiiHITElHA, TpeoOpa3zoBanus Jlopenia

26 CrnenctBus u3 npeodpazobanus Jlopenna. 3akon cnoxxenus ckopocteit B CTO

27 WuTepBain

28 PensgruBucrckas nuHaMuka

29 WHBapuaHThl TEOPHH OTHOCUTEIBHOCTH. [IpHHINIT SKBHBAJICHTHOCTH

30 HewneprnmanbHble CUCTEMBI OTCYETA

31 JuddepennnanbHoe ypaBHeHHE KoJeOaHUHM NPYKUHHOTO MAaITHUKA, €r0 PEelICHHe

32 BekTopHas nuarpamma

33 DOHeprusi rapMOHUYECKHUX KoJieOaHHH

34 Y cnoBusi BOSHUKHOBEHUS KoJIeOaHU

35 DU3NYECKUN U MAaTEMaTUYECKUN MAasITHUKHU

36 3aryxaromue KonebaHus

37 Breinyxxennsie kosnebanus. Pesonanc

38 Crnosxenue xKonebaHuii OTHOTO HAMpaBIEHUS C OJMHAKOBBIMU YaCTOTAMU

39 CroxeHne B3auMHO TEePIeHINKYISIPHBIX KoJIeOaHMi

40 Bonnbl. OCHOBHBIE TOHATHUSA

41 YpaBHeHue Oeryiiel BOJIHbI

42 BonnoBoe ypaBHeHne. CKOpOCTh BOJIHBI B YIPYTO# cpejie

43 OHeprus BOJIHbI

44 NHTEHCHBHOCTD BOJIHBI

45 D¢ ekt Homnepa

46 Hudpaxius BoaH. [Ipunnun [tolirenca

47 WuTepdepeHIyst BOJIH OT IBYX HCTOYHHUKOB

48 Crosrare BOJTHBI

49 Jlucriepcusi, rpynmoBasi CKOPOCTh BOJTH

50 WNneanbHepiil ra3. JlaBieHWe Ha CTEHKY COCYyAA.

51 [TapameTphl cocTostHUS, TEeMIIepaTypa. Y paBHEHHE COCTOSIHUS, (DYHKITHS
COCTOSIHUSI

51 BHyTpeHHsIs 3HEprus HACAIBHOIO ra3

53 PaboTa naeanpbHOro ra3a B pa3iuyHBIX TEPMOAMHAMUYECKHUX MTPOIIECCaX.




54

HepBoe HavaJIo TCPMOOIUHAMUKMU.

55 Annabatuueckuil mporecc.

56 [uxn Kapno

57 Pabota TemioBoro qBuratesns

58 OO6paTUMOCTh TEPMOAMHAMHUYECKHUX IPOLECCOB, TeopeMbl KapHo

59 Hepasencto Kiaysuyca. DuTponus

60 DOHTpOIUS U BEPOSITHOCTh

61 bapometpuueckas hopmyna. Pactnipenenenne bonpimana

Cemectp 2

1 Hanpsix€HHocTh anekTpuyeckoro noJjs. [IpuHnun cynepno3unuu

5 [Torenmuan snexTpudeckoro noiis. [lpuHnun cyneprnosunuu. Teopema 0 HIUPKYISAIHHA
BekTopa E

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

4 CuII0BBIC JIMHUY U DKBUTIOTEHIIMATIHHBIE TIOBEPXHOCTH

5 CaenctBus U3 TeopeMsl ['aycca

6 Hanpsok€HHOCTD M MOTEHIUAI DIIEKTPUYECKOTO JTUTIONS

7 DJEeKTPUYECKUH TUI0JIb BO BHELIHEM OJIE

8 IIpoBOAHMKY B 3JIEKTPUUECKOM T10JIE

9 Jwsnextpuku. Bektop anekrpudeckoil uuaykuun. Teopema ["aycca nns Bektopa D

10 I'pannunsble ycnoBus uist BekTopoB D u E

11 OnekTpoéMkocTh. KoHieHcaTOph!

12 [TapanesnbHOE U MOCIIE0BATENIbHOE COSAMHEHUE KOHICHCATOPOB

13 DHeprus AEKTPUYECKOTO MOoJIs

14 Onexkrpudeckuit ToK. [ImoTHOCTH TOKa

15 3akonsl OMa B 0OBIKHOBEHHOH M T depeHInanbHoi opmax

16 3akoH Oma 1J1d 3aMKHYTOM 1lenu

17 3akonsl Jlxxoyins — JleHna B 0ObIKHOBEHHOM 1 auddepennnanbHoil hopmax.

18 MarnuTHast WHIYKIHIS

19 3akoH buo — Casapa — Jlamutaca

20 MarauTtHas HHAYKIHS OPSIMOTO MTPOBOJA C TOKOM

21 B3aumoneiicTBre NPOBOJHUKOB C TOKAMHU

22 JIMnonbHbI MATHUTHBIA MOMEHT. MAarHuTHOE MO0JIE KOHTYpPa C TOKOM

23 MarHuTHast MHAYKIUS IBHOKYILErocs 3apsaa. BzanMoneicTBre ABMKYIIMXCS 3apsi/IOB

24 JIBH>KEHME 3apsDKEHHBIX YacTUI] B MArHUTHOM TOJI€

25 Teopema o mupkysiiun BekTopa B

26 MarHuTHas HHAYKIMS TOPOUJA U COJICHOU 1A

27 MexaHnueckas padoTa B MarHUTHOM T10JI€

28 MarnutHblii notok. Teopema ['aycca s Bektopa B

29 MarauTHBIA IUI0JIb B MAarHUTHOM II0JIE

30 Marneruku. Teopema o pKysiiun Bekropa H

31 SIBnenue peppomMarseTuzMa

32 DJIEeKTpPOMAarHUTHAs HHIYKIUS

33 Camounnykuus. B3anmHast uHAyKIMs

34 DHeprusi MArHUTHOTO TIOJIS

35 BuxpeBoe anekTpudeckoe mnose

36 Tox cMmemenus

37 VYpasuenust Makcsesia

38 BosiHOBOE ypaBHEHUE 37I€KTPOMArHUTHOTO MOJIS




39 CBOIiCTBa JIEKTPOMArHUTHBIX BOJIH
40 3aKOHbI IPEJTOMIIEHUS U OTPAXKEHUS CBETA
41 KorepenTHocTh cBeTa
42 WuTepdepeHiys cBeta OT IByX HCTOYHUKOB
43 Judpakuus. [punnun roiirenca — ®penens
44 3oub1 Openens. [udpakuus Opaynrodepa Ha nienu
45 Jucnepcus ceera
46 Judpakuronnas pemeTka
47 ITonspusanus cera
48 Crenenp nojsipusanuy. 3akoH Masroca
Cemectp 3
1 TernoBoe n3nyyeHune
2 3aKOoHBI U3Ty4eHus1 a0COIIOTHO YEPHOTO Tea
3 ®dopwmyna Penes — Jxunca. Pacnipenenenue [1nanka
4 dotord ekt
5 TopMo3HOE PEHTTEHOBCKOE U3ITyUEHUE
6 ®oToHbI. KOpnyCcKynsipHO — BOJIHOBOM Jyaju3M JJIsl CBETA
7 D¢pdext Komnrona. Dmnupryeckue 3aKOHOMEPHOCTH B CIIEKTPAX aToMa BOJIOPOAa
8 Mopens atoma o TomIicony
9 Monens atroma o Pesepdopay. [locrynater bopa
10 Teopus bopa — 3ommepdenbia
11 Bounsl [le bpoiins
12 BonnoBas ¢ynkius
13 VYpasuenue pénunrepa
14 CooTtHoltieHue HeonpeaenéHHocTel I eizenoepra
15 MukpouacTuiia B OHHOMEPHON NOTEHIIUAIBHOM sIME C 00-MU CTEHKaMH
16 MukpodacTuiia B TpEXMEPHOM HEITPOHUIIAEMOM MOTEHIIMAIBHOM SIIIHKE
17 CTONKHOBEHHE MUKPOUYACTHIIBI ¢ TOTEHIIMAIBHBIM O0apbepoM
18 MukpoyacTuIiia B HEIPOHHUIIAEMOU cepe
19 ["apMoHMUECKHI OCIIMIUTSATOP B KBAHTOBOW MEXaHUKE
20 KBanToBbIi1 poTaTop
21 ATOM BOZIOpPO/Ia B KBAHTOBOM MexaHuke. CinH
22 ToxaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunimmn [laynu
23 3anoHeHHe AMEKTPOHHBIX 000ouek. Tabnuia Menaeneena
24 XapakTepUCTUUECKHUE PEHTTEHOBCKUE CIIETPhI
25 DHeprus CBA3U B MOJIEKYJIe
26 Pacnipenenenne @epmu - Jlupaka
27 Pacnipenenenne boze - Diinmrelina
28 DHepreTudecKe 30Hbl B KpUCTaIax
29 [IpoBOAMMOCTB MOTYITPOBOTHUKOB
30 CrioHTaHHBIE M BBIHY)K/JICHHBIE MTEPEXO0IbI
31 [Tpuniun paboTsl 1a3zepa
32 Krnaccudaeckas reopus teruioemkocTs [{rononra u [1tn
33 KBaHTOBas Teopus TEMIOEMKOCTH DWHINITEITHA
34 KBanToBas Teopust TerioeMkocTH Jlebas
35 KoHTakTHBIC SIBICHHS

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera

‘ No /it

\ [Tepedyens BonpocoB (3agav) myist 3adeta / nudd. 3auera




‘ Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
Mpe/ICTaBICHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 111 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITIOJIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Ta6ymia 18 — [IpumepHslii mepedeHb BOPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaibl,  ONPEACISAIONIME  MPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSJIOK U  MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaronIuxcs
I'VAIL

11. Meroaudeckre yKa3aHus AT 00yUJaOIMIUXCs 10 OCBOCHHIO JUCITUTUTHHBI
[{enpr0 MUCHMIUIMHBI ABJISIETCS TIOJIYYEHUE CTYICHTaMH HEOOXOAMMBIX 3HAHUHN, YMEHUHN U
HAaBHIKOB B 00NMacTH aHanu3a (PU3WYECKUX SIBICHUH, CBSA3aHHBIMH C TpoOieMamMu
AIEKTPOTEXHUKH.

Mertoanueckue yKazaHus i 00y4JarolnuXcsl 0 OCBOSHHUIO JICKIIMOHHOTO MaTepuana

OCHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasnaueHme cOBpeMEHHOHN JEKIHH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAUCIUIUIMHBI, METOJOB HAyYHOTO TIIO3HAHUS, HOBEUIINX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 W MHPOPMAIMOHHYI0 (YHKIUU. JIeKIHs packpbiBaeT MOHSITHIHBINA ammapar
KOHKpPETHOW o0jacTu 3HaHUA, e€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCHHUIUIMHAMU.

[IranupyeMsl pe3yabTaThL IPHU OCBOEHUH 00YUAIOIMMCS JIEKIIMOHHOIO MaTepUaa.

MOJTYyYECHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHI, YPOBEHb KOTOPBIX
ONPEAEISAETCSA LIEJIEBOM YCTAHOBKOM K KaX 0l KOHKPETHOU TEME;

MOJTYYSHHE OTBITA TBOPUYECKOU PabOTHI COBMECTHO C MPEMO/IaBaTeieM;

pa3BuTHe  MPOoEeCcCHOHAIBHO—IETOBBIX  KadecTB, JIOOBM K  MpeAMeTy |
CaMOCTOATEJIbBHOTO TBOPYECKOTO MBIIICHUSI.

MOSIBJICHHE HEOOX0JUMOT0 UHTEpeca, HEOOXOMMOTO I CAMOCTOSITEIbHON paboTHI;

MOJTYyYECHHUE 3HAHUU O COBPEMEHHOM YPOBHE PAa3BUTHS HAYKU U TEXHUKH M O TTPOTHO3€E UX
pa3BUTHA HA OMMKAMIIINE TOMBI;




HAYYUTCS METOAMYECKH O00palaTbiBaTh Marepuall (BBLICNATh TJIABHBIC MBICTH H
HOJIOXKCHUSI, TPUXOIUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh WX B  Pa3IMYHBIX
dbopmynHupoBKax);

HOJIy4YeHHE TOYHOT'O IOHMMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB U MOHSTHIL.

JIGKLIMOHHBI MaTeprajl MOXET COIPOBOXKIATHCS JEMOHCTpalMeld CIaijoB |
UCIIOJIb30BAHMEM pa3JaTOYHOr0 MaTepualia IPH IPOBEACHHHM KOPOTKHX JUCKYCCHH 00
0COOCHHOCTSIX IPUMEHEHHS OT/ICIBHBIX TEMATHK 110 JTUCLIUILTHHE.

Meroauueckue ykazaHust il O0yYaroIUXCs 10 MPOXOXKACHUIO TPAKTHYCCKUX 3aHATHI

IIpakTHyeckoe 3aHATHE SBISAETCA OAHOM U3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOTro
npoliecca, 3aKIYaroniascs B BhIIOJHEHUN 00y4aroLUIMMHUCS 0]l PYKOBOJCTBOM IIPEIo1aBaTes
KOMILIEKCa Y4EOHBIX 3aJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOMH
JUCLUIUIMHBL, TpUOOPETEeHHs] yMEHUN M HAaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

Lenbr0 MPaKTUYECKOTO 3aHATUSA ISl 00YYaIOLIerocs SBISETCS NPUBUTHE 00ydaronieMcs
YMEHMM U HaBBIKOB MPAKTUYECKOM EATENBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYalOMIeMcs MPAKTHYECKUX 3aHATHI:

3aKperieHue, yriayOiieHue, paclIMpeHue M JAeTalu3alus 3HaHUH [pU  pelIeHUU
KOHKPETHBIX 3a/1a4;

pa3sBUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOATEIBHOCTH MBIIUIEHUS, TBOPUECKOM
AKTUBHOCTH;

OBJIQJICHUE HOBBIMM METOJAAMHU M METOJMKAMU H3Y4YEHHUS KOHKPETHOM yuyeOHOMH
JUCLIUIINHBL,

BbIpa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIEHUS IOJYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJJaHHNI;

o0ecreyeHne paloOHAIBHOIO COYETAaHUs KOJUICKTUBHOM M HMHIUBUAYaJbHOH (QopM
00y4eHusI.

OYHKIUY TPAKTUUECKUX 3aHATHIH:

[I03HABaTEJIbHAS;

pas3BUBaroIIas;

BOCIHUTATEIbHAS.

[To xapakTepy BBINOJHSAEMBIX OOYYAIOIIMMCS 3a/laHUil MO MPAKTUYECKUM 3aHATHIM
MoJIpa3essatoTcs Ha:

03HAaKOMUTEIIBHBIE, TIPOBOJMMBIE C LENBI0 3aKPEIUICHUS U KOHKPETHU3ALMA M3Yy4EHHOTO
TEOPETUYECKOr0 MaTeprara;

aHAJIUTMYECKHUE, CTaBSIIME CBOEH IIETbI0 IMOJIydeHHE HOBOH HMH(pOpMalKMu Ha OCHOBE
(dbopMai30BaHHBIX METO/IOB;

TBOPYECKHE, CBSI3aHHBIE C IOJyYEeHMEM HOBOH HMH(OpManMu MyTeM CaMOCTOSTENbHO
BbIOpaHHBIX MMOJXO0/0B K PEIIECHUIO 3a/1a4.

@opMBl OpraHM3allMM MPAKTHYECKUX 3aHATUH ONPEIENSIOTCS B COOTBETCTBHUHM CO
cnenupuYecKuM O0COOEHHOCTSAMM Y4E€OHOW IUCHUIUIMHBI U LelasIMH o0ydeHus. OHU MOTYT
IIPOBOAMTHCS:

B UHTEPAKTUBHOHN (popme (perieHne CUTYallMOHHbIX 33]a4, 3aHATHS 110 MOJEIUPOBAHUIO
pEAIBHBIX YCIOBHH, [EJIOBBIE WIPbI, MIPOBOE NPOEKTUPOBAHWE, HMHUTALMOHHBIE 3aHATHUSA,
BbIE3JIHbIE 3aHATHS B OpraHu3auuu (IpeanpusTvs), AeoBas ydeOHas urpa, pojeBas Hrpa,
IICUXOJIOTMYECKUI TPEHUHT, KEIC, MO3TrOBOM IITYpM, IPYIIIOBBIE JUCKYCCHH);

B HE HMHTEpPAaKTUBHON (opMe (BHINOJHEHHE YNPaXHEHWH, pelIeHHe TUIIOBBIX 3ajad,
pellIeHNE CUTYal[MOHHBIX 33/1a4 U JPYTOE).

Metoauka mpoBeaeHUS! MPAKTHUUECKOTO 3aHATUS MOKET ObITh DPA3JIMYHOM, MPHU 3TOM
B)XHO JIOCTH)KEHHUE OOIIEH 1eMH JUCIUTUINHBL

Tpe6OBaHI/IH K IIPOBCACHUIO ITPAKTHUYCCKUX 3aHATHH



[IpakTrueckue 3aHATHS TPOBOASATCS B BHJIE OOCYKICHHMsT OCHOBHBIX THIIOB 3aj1ad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYpPCE U B BUJIE
paz0opa BOMPOCOB, KOTOPHIE MOT'YT BOSHUKHYTh y CTYACHTOB MPU OCBOEHUHU MaTepHaa.

Meroauueckue yKazaHUsi 10 TMPOBEACHUIO TMPAKTUUECKUX 3aHATHUH TNPUBEACHBI B
CIIEAYIONIMX MOocoOuax umeromuxcs B Oubmmuoreke I'YAII B HamedyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. Konebanus u BoiHbl. TepmoaumHamuka. Coopuuk 3amau /.M. Kopanenko,

10.A. Ky3uneno, M.H.Kynsourikas, H.I1.JIlaepoBckas, H.H.JlurBunosa, E.B. Monaps ,
O.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. IIpununko, E.B. Xonunesa. FO.H.
[apes, B.b.1llanun, b.®.1ludpun, C.5. lepdak 2010. 84 c.

OnekrpudectBo. Marnerusm. Onrtuka. COopuuk 3amau.  //MLW. Kosanenko,
H.IT.JIaBpoBckas, H.H.JlurBunora, E.B. Pytskos. IO.H. Ilapes, b.®.llludpun, C.A. llepdbax
2013.80c.

KBanrtoBass ¢usuka. CoOopuuk 3amau //, 1.1 Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, ['.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pytskos, FO.H. Iapes, C.A
[lep6axk, 2004, 56¢.

MeTtonuyeckue ykazaHus sl 00y4aroIuxcs o MPOX0KICHHIO J1ab0paTOPHBIX padoT

B xone BbIMOMHEHHs 1a0OpPATOPHBIX padoTa OOYYAIOIIWICS MIOMKEH YIIIyOuTh |

3aKpCIIUTh 3HAHUWA, MPAKTUYCCKHUEC HABBIKH, OBJIAJACTH COBpGMGHHOfI METOJIMKON U TCXHHKOM
OKCIICPUMCHTA B COOTBCTCTBUU C KBaJII/I(bI/IKaI_[I/IOHHOﬁ XapaKTepHCTHKOﬁ O6y‘laIOH_[CFOC$I.
Breimonnenue Ha60paTOpHHX pa60T COCTOUT U3 3KCHepI/IMCHTaJ'IBHO'HpaKTquCKOﬁ, pacdCTHO-
aHAJUTUYECKOHN JacTeH 1 KOHTPOJIbHBIX MepOHpI/IHTPlﬁ.

Breimonnenue na6opaT0prlx pa60T O6y‘laI-OH_[I/IMCH SIBIISIETCA HEOTHEMJIEMOM YacTbIO
HN3YUCHUA JUCHUIIINHBI, OHpeILCJISICMOﬁ y‘I€6HBIM IJIaHOM MW OTHOCUTCA K CpCACTBaM,
066CH€‘-IPIB3IOIHHM PEIICHHUE CIICAYIOINX OCHOBHBIX 3a/1a4 y 06yqa10mer0091:

nproOpeTeHNEe HABBIKOB MCCIICAOBAHMS MPOLIECCOB, SIBJICHUH U 00BEKTOB, N3y4acMbIX B
pamMKax JTaHHOW TUCIUTUINHEI,

3aKperyieHue, pPa3BUTHE W JIeTaNM3alus TEOPETHYECKHX 3HAHWM, MOTyYeHHBIX Ha
JICKITUSX;

MoJy4eHUue HOBOM MH(POPMAIUH 110 U3Y4aeMOU TUCITUTUINHE;

npuoOpeTeHne HABBIKOB CAMOCTOSITEIFHON paboThl ¢ JabopaTOpHBIM 000PYJOBAaHUEM U
npubopamu.

3ananue u TpebOBaHUs K MIPOBEICHUIO 1a00paTOPHBIX padoOT

B TteueHue cemecTpa KaXIblii CTYAEHT B COOTBETCTBMU C pabodeil mporpammoil mo
nucturinae dusnka TODKEH BBIMOIHUTH OMPESICHHOE YHCIIO JIabopaTopHbIX padoT. Ha
KOKAYI0 TabopaTOpHYI0 padoTy IUIAHUPYETCS HE MEHEE JIBYX 3aHSTHI: OJIHO — Ha BBINOJIHEHUE
U3MEpPEHU, U OJJHO — Ha 3amuTy ordera. OTYeT MUIIeTCs He BO BpeMs 3aHATHH, a JJOMa WU B
oubmorexe.

B Hauane cemecTpa J0 Hadala 3aHITHA CTYACHT JIOJDKEH OBITH MPOWHCTPYKTHPOBAH II0
TEXHUKE O€301MaCHOCTH TMPU TPOBEICHHH JabopaTopHbIX padoT mo ¢usuke. [Ipoxoxnenue
WHCTPYKTaka GUKCUPYETCS B CIICIIUATBHOM KypHAJIe; TaM HY)XKHO 0053aTeJIbHO PacIHCaThCS.

B naGoparopuio CTyaeHTHI JOKEH MPUXOIUThH MOATOTOBICHHBIMU K Ha3HAUYEHHOU paboTe.
HeobxonmuMo 3apaHee mMpouuTaTh OMNHCAaHWE pPAOOTHI M TEOPETHUECKHUE CBEACHHUS U3
COOTBETCTBYIOIIETO pa3jiena Kypca. He 3a0biBaliTe O pPEKOMEHIOBaHHOW JHTEpaType U
00s13aTeNBHO MOTy4YnTe B OMOINOTEKE BCe MOCOOUs, BhITycKaeMble Kadeapo.



BoimonHsaTe paboTy CTYIEHTY pa3peuiaercs, JIMIIb MOCie JOIMYycKa, MOJYyYeHHOTO IOcCIe
Oecenpl ¢ mpenoaasateneM. [IpernonaBatens H0KeH yOSAUTHCS, UTO CTYACHT IOHUMAET:

KaKue SBJICHUS OH OyzeT HaOI01aTh U UCCIIEI0BATh;

KaKasi 11eJIb IIEpe]] HUM [10CTABJICHA;

KaKMMHU IPUOOPaMH M KaK BEYTCS H3MEPEHHUS;

KaK CJIelyeT MIPOBOAUTH IKCIIEPUMEHT.

[TomryueHHBIH JOMyCcK K paboTe OTMEeYaeTcs IperoaaBaTesieM B KypHaJe.

B nporiecce BoinonHeHus: 1a00paTopHO paboThl HY’)KHO 0053aTENIbHO 3all0JIHUTH MPOTOKOJ
U3MEepeHHil. Y KaxJ0ro CTyJIeHTa MPOTOKOJ U3MEPEHUN TOJIKEeH ObITh CBOIl; BEJCHHE OJHOTO
IIPOTOKOJIa HECKOJIbKUMH CTYAEHTaMHU BMeCTe He Jolryckaercs. IIpoTokon Benercs Ha Jucre
dopmata A4. B mpoTOKOJIE TOJDKHO OBITH OTPAXKEHO:

TOYHOE MOJTHOE Ha3BaHHE U HOMEp J1abopaTOpPHOIl pabOTHl B COOTBETCTBUH C METOJUYECKUM
rmocobuemM;

dbamMuMsl, ”HUIUAIIBI CTYIGHTA U HOMEP TPYIIIIBL;

dbamMuIMs 1 UHUIUAIBI IPEO/1aBaTeNs,;

TabllMlla TEXHUYECKUX XapaKTePUCTHK H3MEPUTEIbHBIX NPUOOPOB (Ha3BaHue mpudopa,
paboumii Tuana3oH, 1eHa JeJIeHUs, KJIacC TOYHOCTH U JIp.);

napaMeTpbl yCTaHOBKU, HA HEW yKa3aHHBIE,

pe3yJIbTaThl U3MEPEHUI;

JlaTa U MOAINHUCH CTYJEHTA.

Bce 3anmncu 10JKHBI BECTUCH aBTOPYUYKOW, IIAPUKOBOM, KAIMJUISIPHON WJIM TE€JIEBOM PYUYKOM.
3anuch HAOMIOACHWN M JTaHHBIX KapaHAAIIOM HE JOMYyCKAaeTCs, KapaHIalloM MOXXHO JIHIIb
4epTuTh TaOnuubl U rpaduxku. BeneHune «4epHOBHUKOB IMPOTOKONA» W MEPENUCHIBAHHE HUX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHJYETCS; 3TO HEHYXKHas TpaTa BPEMEHU M BO3MOXKHOCThb
JOMYCTUTh OIMIMOKY MpHU mnepenuchiBaHud. CTaparenbHOCTh M aKKypaTHOCTh JIY4ILE MPOSIBUTH
npu 0OPMIICHUH OTYETA.

[To oxoH4YaHMM W3MEpPEHUI MPOTOKOJI 00s13aTENbHO AA€TCs Ha OANUCH MpenoiaBarento. bes
ATOW TOJANUCH MPOTOKOJI CUHUTAETCS HeNeHCTBUTENbHbIM. [loamuch cTyneHTa B HPOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYAET 3a BCE IPOBEJECHHBIE M3MEPEHHS, a MOJIUCH MPErnoaaBaTens
03HAYaeT, YyTo paboTa JNEHUCTBUTENBHO BBIMOJIHAJACH UM YKa3aHHbBIC 3HAUEHUS JIEHCTBUTEIILHO
MIOJIy4Y€HBbl UIMEHHO TE€M CTYJEHTOM, KOTOPBIN COCTABUII IIPOTOKOI.

I[To pe3ynpTaraMm, 3a)UKCHPOBAHHBIM B IIPOTOKOJIE U3MEPEHHM, CTYJIEHT IOMa MUIIET OTYET
U 3allMIIAeT ero Ha cieayromeM 3aHsaTuu. [Ipu 3ammre oTyera MOTrYT OBITH 3aJlaHbl JIIOObIE
BOIPOCHI 110 TEOPUU U3yYaEMOTI0O SIBJICHHSI U IO NIOJYyYEHHBIM pe3ysbTaTaM. 3a MIPUHSITHIA OTUET
IpenojaBaTesb BBICTABISET CTYAEHTY OLIEHKY M IOCI€ 3TOro cOoOoOIIaeT HOMEp M Ha3BaHUE
cienyrolel 1abopaTopHO pabOTHI.

Crtpykrypa u hopma oTuera o 1abopaTopHOl padboTe

OTueT TOIKEH COAePIKATh CIICAYIOINE Pa3/IeITb:

1. llems paboTHI.

Ona chopmynupoBaHa B OMUCAHUH J1a0OPaTOPHOI pabOTHI, OTTY/A €€ CIEAYET Mepenucarh.

2. Onrcanue J1abOpaTOPHOA YCTAaHOBKH.

Ornucanue yCTaHOBKH JOJDKHO OBbITh KpaTkuM. CleayeT OrpaHHuYUThCS (YHKIIMOHATBHOU
WIH DJICKTPUUYECKON CcXeMoi yCTaHOBKH. He HYXHO NPUBOAMTHL BHEUIHETO BHUAA IMPHOOPOB.
Jlanee He0OXOIMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCITUTh U3MEPHUTEIbHBIC IPUOOPHI B TaOIHIIE
TEXHUUYECKUX XaPAKTEPUCTUK, IEPEHECEHHOW U3 MPOTOKOJIa U3MEPECHHIA.



3. Pabouue dhopmyIibl.

PabounMu Ha3BIBAIOTCS TOJIBKO T€ (HOPMYIIBI, IO KOTOPHIM HETIOCPEICTBEHHO MPOU3BOISTCS
BBIUMCIICHHSI MCCIenyeMblx BenuunH. CieBa B (opMylie JODKHO CTOSTh TO, YTO CIIEAYyeT
OTIPE/ICIIUTh, CTIPaBa - TO, YTO U3MEPSUIOCH B paboTe WM U3BeCTHO. Bee mpuBeneHHbIe (PopMyIThI
JIOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBon GopmMyn M MpOMEKYyTOUHBIE BBIPAKEHUS B 3TOM paszjelie NMPUBOAUTH HE HYXKHO.
@opmynbl i1 BBIYUCICHHUS TOTPEIIHOCTE M MNPOBENCHUS MaTeMaTH4ecKoh oO0paboTKu
pPEe3yNbTAaTOB U3MEPEHUI B 3TOM pa3/elie TOXKE HE IPUBOJATCA.

4. Pe3ynbTaThl U3MEPEHUHN U BHIYUCICHUM.

B aToM pasnene ordera MOMKHBI OBITH TPUBEICHBI BCE W3MEPCHHBIC W BBIYHCICHHBIC
pe3ynbraThl. [I0 BO3MOXHOCTH, WX HYXKHO IPEACTaBIsATh B BUAC HATISAHBIX Tabnui. B
MPUBOJIUMBIX 3HAUCHUSX HEIIb3S1 OCTABIIATH JIMIITHUE JACCATUYIHBIC pa3psabl (moapodHee 00 3TOM
noiieT peub Hmke). B pabore MoxkeT OBITh HECKOJNBKO 3a/JaHWi, BCE OHHM JIOJDKHBI OBITh
MIPUBEJEHBI B 3TOM pa3Jele.

5. Ilpumepsl BEIYUCIICHUH.

B stom pa3nerne oryera HOKHBI OBITH MPUBEIEHBI MOAPOOHBIE MPUMEPHl BHIYUCICHUI 1O
Kaxaou paboueit gopmysne. He HyX HO NPUBOAUTH BCEX BBIUMCIEHUI, BIOJIHE JOCTATOYHO
OJIHOTO TIpHMeEpa 10 KaXI0W Gopmyie. ITOT pa3fes HYKEeH IS TOT0, YTOOBI MPETNO/IaBaATEIIO
OBLJIO JIeTYe HAWTH OMIUOKY B BEIYHCIICHUSX WM H3MEPEHUSX, €CITH TAKOBBIC BCTPETATCS.

6. Boruucienue norpemHocTen.

B sTOoM pazzaene oTdyera AOMKHBI OBITH MIPEACTABICHBI POPMYIIBI, IO KOTOPHIM MPOBOIUIIACH
MaTemMaruuyeckas oopaboTka pe3ynbTaToB u3MepeHuil. JomxkHbl ObITH BBIBECHBI (DOPMYIIBI, O
KOTOPbIM BBIYHUCISJIUCh CUCTEMAaTUYECKUE U CIIy4ailHble MOTPEUIIHOCTH U IPEICTABIICHbI
MIPUMEPBI BBIYUCIICHUH 110 KaKI0M U3 HUX.

OTOT pa3fen oT4eTa caMblil CIOXKHBIN JJ1s cTyaeHTOB. [lo HemMy Gomblie BCero BOIPOCOB, B
HeM Oomnbmie Bcero omubOok. Teopust morpemHocTeid OObIYHO ObIBa€T HamucaHa JUIs
MOATOTOBJICHHOTO YWTATENs, 3HAKOMOTO C BBICIHICH MaTemMaTHKoW. B Hacrosimem mnocoOuu
aBTOPBHI MOCTAPATUCH OCTABUTH JIMIIH CAMOE BA)XXHOE MO ATOM TeMe M M3JIOKHUTh MaTepual 1o
BO3MO>KHOCTH TIPOCTO.

7. I'paduku U pUCYHKHU.

Hebonpine rpaduku ¥ pUCYHKH pa3MelIAlOTCs B TeKcTe, a Oonbinue - ¢opmara A4 -
MPUBOJATCS Ha OTACNBHOM JHCTe. B mo0oM ciiydae OHU JOJDKHBI OBITh MOANUCAHBI U
MPOHYMEPOBAaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTueTa. I 'paduku o0s3aTerabHO
BBITIOJHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kaxaoi ocu JOMKHO OBITH 0003HAYEHO, Kakas
BETMYMHA M B KaKUX €IMHUIAX BJOJb HEe OTKIanbpiBaeTcs. Ha camMux ocCsSiX OJKHBI OBITh
HaHECEHBI TOJBKO Y3JIbl KOOPAMHATHOW ceTKHU. M3MepeHHbIe Ha OmbITe 3HAUYEHUS MOJMUCHIBATH
Ha ocsix He cienyeT. Ha rpaduk 00s13aTenbHO HAHOCSTCS BCE AKCIEPUMEHTAIbHBIE TOYKH, U
MPOBOJIUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOW WM HECKOJBKHUX TOYEK OTKJIAJBIBAOTCS
CUCTEMATUUYECKHE TMOTPEIIHOCTH COOTBETCTBYIONIMX HM3MepeHui (moapobHee 00 ATOM Moiiier
peUb HUXKE).

8. OKoHUATENbHBIE PE3YIbTATHI, UX OOCYKICHHE, BHIBOIBI.

B sToM pazgene oTdyera HYKHO MOABECTH UTOT TpojenaHHOW paboTsl. Clenyer HamucarTh,
KaKre MOJTY9eHBI BETMYUHBI, U C KAKUMHU TTOTPEITHOCTSIMH.

Ecnu u3mepeHus mpoBOIMINCH pa3HBIMH METOJaMH, TO 00513aT€TbHO HYXKHO CPABHHUTH TH

pPEe3yNbTaThl U UX TIOTPEIIHOCTH, CACNIaTh 3aKII0UeHNe, KaKOW METO/I JIydllle, TOYHee, yAo0Hee.



Ecnu m3BecTHO TabiM4yHOE 3HAUEHHE M3MEPEHHON BEIMYMHBI, TO HY)XHO 0053aTelbHO
CPaBHHTH €T0 C MOJIYYEHHBIM Ha OIBITE 3HAYCHHEM H JIaTh apryMEHTHPOBAHHOE 3aKIIIoueHue 00
UX COBIIQJICHUH UM HECOBIAICHUU.

Ecnu B paboTe 3Ha4YeHUs OAHOM M TOW K€ BEMUYMHBI MOIYYEHBI 3KCIIEPHUMEHTAIBHO H
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00s3aT€IbHO CPABHUTH M JaTh apryMEHTHPOBAHHOE
3aKJIIoueHue 00 X COBMA/ICHUU WIIM HECOBIAICHUU.

B caywae, korja Mexay CpaBHUBAa€MbIMH BEIMYMHAMU HMMEIOTCA HEAOIYCTUMBIE
pPacxXoKJIeHUsl, 3TO HYXXHO 0053aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh IMPEANOIIOKEHHE O
BO3MOJKHBIX IPUYMHAX 3TOTO HECOBIAJCHUSI.

Ecnu B paboTe cTaBWIOCH LIENBIO MPOBEPUTH KAKOH-TO (PU3UYECKUN 3aKOH WM HU3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAMMO JaTh OOOCHOBAHHBIA OTBET Ha IMOCTABJICHHBIN
BOIIPOC.

BbIBO 10MIKEH COOTBETCTBOBATH LIEJIU PAOOTHI.

TpebGoBanus kK opopMIIEHHIO OTYETA O JTabopaTopHOil paboTe

Otuer no naboparopHoit paboTe JOMKEH BBIMOIHATHCS Ha JUcTax ¢opmaTta A4. 3amucu Ha
JUCTaX BEAYTCS TOJIBKO C OJHOW cTopoHbl. [lo kpasm jiucTa AOKHA OBITH OCTaBJICHA paMKa
mUpUHON He MeHee 20 MM. DTy paMKy pUCOBATh Ha JINCTAaX HE HY’KHO, HO U 3aCTYyIAaTh 32 HEE He
cienyer. B pamMke B BepXHEM IOJ€ HYKHO JIMIIb IIOCTaBUTh HOMEpP CTPAHUIBI.
[IpoHyMepoBaHHBIMU JIOJDKHBI OBITH BCE JIUCTHI OTYETA, HAYUHASI C TpeTbero. [lepBbIit muct —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Ortuer cnenyer nucath oT pyku. Ecinu Bbl ucnonb3yere uykue 3aroTroBku, TO OynabTe
TOTOBBI OTBEUYATh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKH, KOTOPhIX ObIBaeT MHOro. CkazaHHOE B
paBHOI Mepe OTHOCHUTCA K opMyiiaM, KOTOpbie BBl moacMOTpenn y KOro-To, a He BHIBETIM CAMH.
Jlyume cnpocute npenogaBarens. OH MOJACKAXKET WJIM IPOBEPUT, IpaBUWIbHO Ju Yy Bac
MOJIYYHIIOCH.

TUTynbHBIA JTUCT pabOTHI MOKET OBITH HAMMCAH OT PYKU WM HaledaTaH Ha MPUHTEPE.
DIeKTpOHHAs BEpCUs TUTYJIHHOTO JIUCTa HaxonuTes Ha caite ['Y Alla.

MeTtonudeckue ykazaHus M0 BBIOJIHEHUIO JIA0OPaTOPHBIX pabOT MPUBEACHHI B CIEYIOIINX
nocoOusx numeromuxcs B oubnroreke 'Y AIl B HaneuaTaHHOM U JIEKTPOHHOM BHJIE:

2. Mexanuka. Konebanust u BoiHbl. MonekyisipHas ¢usuka. JJabopaTOpHBI MpakTHKyM

//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, [I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. ITpununxo,. 1O.H. Lapes, b.®. [ludpun, 2014, 132 c.

3. OnektpuuectBo u MarHetu3M. JlaGopartopusrii mpaktukym// /E.H. Kotmumkos, C.A.
[Mepbak, 1.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrtskos, , FO.H. Ilapes, b.O.
HIudpun, 2010,84 c.

4. BonnoBas ontuka Jlabopatopusiii npaktukym //E.H. Kormukos, W.II. KpekryHoga,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

5. KBanroBas ¢wusuka. Jlaboparopuslii npaktukym //I.A. BecunueBa, 1. KoBasienko,
H.IT. JlaBpoBckas, H.H. JlurBunoa, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [ludpun, 2008, 80 c.

MeTtoaudeckre yKkazaHusl JJI OOYYalOMUXCS TI0 MPOXOXKICHHIO CaMOCTOSTSIBHON
paboTHI



B xoze BBINOTHEHUS] CaMOCTOSATENBHON pabOThl, OOyYaIOUIHiiCs BBINOIHSAET paboTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMperojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHA.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAas padoTa MOXKET
BKIIIOYATh B €05 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOMHEHHSI CAMOCTOSTEILHOW paboThI, y 0Oydaromerocss (GopMHpYyeTcs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TO3BOJISIET UM Pa3BUBaTh YMCHUS
U HaBBIKH B YCBOCHWU W CHUCTEMAaTH3aIlMM NPUOOpPETACMbIX 3HAHWH, 00ECIIEYMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHs, IOMOTAeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeronuyeckuMHU ~ MaTepHallaMH,  HANpaBJISIOIMIUMH  CaMOCTOSTEIbHYIO  paboTy
00yJarouuxcs SBISIOTCS:

y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHILIHHE;

METOJMYECKUE YKA3aHUs M0 BBHIMOJIHCHUIO KOHTPOJBHBIX padbOT (it 00yJaroIuXcs 1Mo
3a04HOM opMe 00yUeHUS).

Metoauueckue ykasaHus A OOydarolUMXCsl MO HPOXOXKACHUIO IMPOMEXKYTOUHOU

aTTeCTAIlHH.

[Ipomexyrounass  arrectamus  OOyYAIOIMIMXCS — MPEAYCMaTpPUBACT  OICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEIILHBIX PE3yJIbTaTOB 00ydeHus 1o qucuuiuimHe. OHa BKIIIOYACT B
ceost:

— 9K3aMeH — ¢opma OICHKH 3HAHHM, MOJYyYCHHBIX OOYYaIONIMMCS B IIPOIECCEe
U3yUYeHHs BCeW JAMCUMUIUIMHBI WM €€ YacCTH, HABBIKOB CAMOCTOSATEIBHON paboThl, CIIOCOOHOCTH
NPUMCHSTh HMX JUIS PEIICHHUS MPAKTUYCCKUX 3aJad. DJK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
NEepUOJl SK3aMCHAIMOHHOW CECCHMHM M 3aBEpIIAeTCs AaTTECTAIMOHHON OILCHKOH «OTIUYHOY,
«XOPOIII0Y», «YAOBIECTBOPUTEIBHOY, «HCYIOBICTBOPUTEITHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




