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AHHOTaUs

Hucuunnuna «®usnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
[0 HampaBJeHHIO MOAroToBKH/ creruansHocTH 12.03.02 «OnToTeXHHUKa» HANPaBICHHOCTH
«ONTHUKO-3JIEKTPOHHBIE MPUOOPHI U KOMIUIEKCH». Jluciuminna peanusyercs kadenpoit «No3y.

JlucuuiuinHa HaresneHa Ha () OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHHXECHEPHBIC 3HAHMSI,
METO/Ibl MATEMaTUYECKOI0 aHAIN3a U MOJCINPOBAHUS B MH)KEHEPHOU JEATENIbHOCTH, CBSI3aHHON
C TPOCKTUPOBAHHEM U KOHCTPYMPOBAaHHEM, TEXHOJOTUSMU MPOU3BOACTBA ONTOTEXHHKH,
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX MIPHOOPOB U KOMILJICKCOB)

CopepxaHue TUCHUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBA3AHHBIX C MpobiieMaMu 001t
bu3uKu.

[IpenogaBanue AMCUMIUIMHBI TpeaycMaTpUBaeT cieayromue ¢GopMbl OpraHU3alUuU
y4eOHOTO0 Tpoliecca: JISKIUH, JJAO0paTOpHbIE PadOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa cTyneHTa, KOHCYJIbTall|H.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHbI CIEAYIOLUIUE BHUAbI KOHTPOJSA: TEKYIIHUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHSI JUCIHUILIMHBI COCTaBlsieT 12 3adeTHbIX enuHuI, 432
qaca.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0yUEHUS MO JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO3JIlaHUE  MOJJICP)KUBAOIIEH 00pa30BaTeIbHOW Cpelbl MPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

1.2. JlucuMiuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AMCHUILIMHBI O0yYarOIIUKCA AODKEH 00J1a/1aTh CIICTYIOIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHOBaHME HHIUKATOpA
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU

OIIK-1 Cnocoben
HIPUMEHSTh
€CTECTBEHHOHAYYHbIE
U O0ILEMH)KEHEPHBIE
3HAHUS, METOBI
MaTeMaTH4eCKOro
aHayM3a u
MO/JICJINPOBAHUS B
WHKEHEPHOU

OIIK-1./1.1 npumensietr 3HaHUSA
MaTeMaTHKH B MHKCHEPHOH MPaKTHKE MPH
MOJIEJTUPOBAHUHI
O61enpodeccuonanbHble ACATEILHOCTH, OIIK-1./1.2 npuMeHseT 3HaHus
CBSI3aHHOM C

KOMIIETCHILIUU €CTECTBEHHBIX HAYK B MH)KCHEPHOU
IIPOCKTUPOBAHUEM U
IIPaKTHUKE

KOHCTPYHPOBAHHEM, OIIK-1./1.3 npumeHsieT o0IIenHKEHEPHbIE

TEXHOJIOTUSIMU .
3HAHUS, B UH)KEHEPHOU JeSITeIbHOCTH
IIPOU3BOJICTBA

ONTOTEXHHUKH,
ONTUYECKUX U
OITHUKO-
AIIEKTPOHHBIX
npuOOpoB 1
KOMILIEKCOB

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarOIUMHCS
IIPU U3YYECHUH CICYIOUIUX TACIUILINH:
— JluneitHas anrebpa
— MaremaTnyeckui aHaiu3
— Teopus BeposTHOCTEH
3HaHMs, TOJY4YEHHBIE NPU HW3YYEHUM MaTepuana JaHHOW AWCLUIUIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U MOT'YT HUCIIOJIb30BATHCS IPU NU3YYEHUHN APYTUX JUCLHUILINH:
— DIIEKTPOTEXHUKA
— DJIEKTPOHUKA
— OIITHKA JIa3€POB
— TMPHUKIAJHAS ONTUKA




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCHUIUTHHE (M paclpele]ICHHe dTOW TPYJOEMKOCTH TI0 CEMECTpaMm) MPEICTABICHBI B

Tadymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITUHBI
N TpynoeMKOCTb 10 ceMecTpam
Bun yaeOHO# paboThI Bcero Nol N2 Ne3
1 2 3 4 5
Oowasn mpyooemKochib OuCyunIuUHbL, 19/ 432 5/ 180 3/108 4/ 144
3E/ (4ac)
AyoumopHhuie 3aHamus, BCEro 4ac. 204 68 68 68
B TOM YHCIIE:
nexuuu (JI), (gac) 102 34 34 34
npaktuueckue/cemunapckue 3anarus (113), 17 17
51 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekt (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 108 36 36 36
Camocmosmenvnas paboma, Bcero (1ac) 120 76 4 40
Buo npomesricymounoit ammecmauuu: 3ayer, OK3., JK3. OK3.
mubd. 3auger, sk3amed (3auer, dudd. 3au, OK3., OK3.
OK3.%%) OK3.
IIpumeuanue: **KaHzmz[aTCKHﬁ 9K3aMeH
4. CopepxaHue JUCIUTITMHBI
4.1. PacnpenesnceHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh
Pazngensl, TeMbI Jlex 113 JIP KI1 CPC
JACIATIMHBI 10701 (C3) (dac) (qa (qac)
Cewmectp 1
Paznen 1. Mexanuka 11 8 7 25
Paznen 2. KosebGauus o 11 6 7 25
BOJIHBI
Pasznen 3. MouekynspHas 12 3 3 26
¢duznka
Hroro B cemecTpe: 34 17 17 76
Cemectp 2
Pasnen 4. DIeKTpHUECTBO 11 10 8 1
Paznen 5. Maruetusm 11 5 6 1
Pasznen 6. Onruka 12 2 3 2
Hroro B cemectpe: 34 17 17 4
Cemectp 3
Pasnen 7. KBauToBas onrtuka 11 5 7 13




Paznen 8. KBanToBas MexaHuKa 11 9 3 13
Pa3nen 9. Cratuctuueckas 12 3 7 14
dhmsmka

Hroro B cemecTpe: 34 17 17 40
Hroro 102 51 51 0 120

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep pasgena

HasBanue u COACPIKAHNEC PA3ACJIOB U TEM JICKIHMOHHOI'O IUKJIA

Pazgen 1.

Mexanuka

IIpenmer Mexanuku. Mexanuuyeckoe aABWKeHHe. [loHaThe
COCTOSIHMSI M JETEPMHUHU3M B KJIACCUYECKOM MEXaHWKE. YpaBHEHUS
JIBWXKeHUs. ['paHulbl OPUMEHHMOCTH  KJACCHUYECKOM  MEXaHHUKHU.
PengaTuBucTCcKas 1 KBAHTOBAsI MEXaHUKA

Kunematuka nBwxkeHuss marepuainbHON TOukH. CKOpOCTh U
yckopenue. HopmanbHOe M KacaTelbHOE yCKOpeHHs. Paanyc KpuBHU3HBI
Tpacktopuu. OCHOBHasl 3ajlaya KHUHEMAaTHKH MaTepUAIbHOM TOUKH.
KunemaTtuka nBrkeHust aOCOJIOTHO TBEPAOIo Tena. Bpamienue TBepmoro
Tela BOKPYT HEMOJBWKHOW ocH. CBSI3b JMHEWHBIX W YIJIOBBIX BEJIMYUH
MIpY BPAILIATEIbHOM JIBUYKECHUH.

WNuepuumaneubie  cucreMbl  oTcuera.  OCHOBHBIE  3aKOHBI
KJacCUYeCKOl IMHAMHUKM - 3akoHel Hpiotona. OcHoBHas 3ajada
JWHAMUKU MaTEepUAIbHOW TOYKM. HenHepuuanbHble CUCTEMBI OTCYETA.
Cuibl mHepuuMM. 3aKOH COXpaHeHus umnyibca. LleHTp macc u ero
nBwkeHue. Cucrema IeHTpa Macc.

Mexannyeckas paboTra M MOIIHOCTh. KHHETHUYecKash SHeprusi.
ITons cun. KoHcepBaTMBHBIE W JUCCHUNATUBHBIE CHJIBL. Y CIIOBHE
MOTEHIUAIBHOCTH  TOJIA CUJI. 3aMKHYTbIE M HE3aMKHYTHIE CHCTEMBI.
[TorenmmanpHass sHeprus cucrembl. CBs3b MEXIYy MNOTCHIIMAIBHON
SHEpPrUe U TI0JIEM KOHCEPBATHBHBIX CHJI. 3aKOH COXpaHEHUs
MexaHu4decKkou sHeprun. CUCTEMBbI eUHUIL.

MOMEHT CUJIbl U MOMEHT UMITYJIbCa. Y pABHEHHE MOMEHTOB. 3aKOH
COXpaHEHUs] MOMEHTa HMMIyJbca. MOMEHT HMITyJbCa TBEPAOTO TeENa
OTHOCHUTEJIbHO HEMOJABMXKHOM ocu. MomeHT wuHepuuu. OCHOBHOE
YpaBHEHUE JUHAMHUKH BpallaTEIbHOIO JIBUKEHHS TBEPIAOTO Tea.
Kunernueckass sHeprusi BpallaloLIErocss TBEPAOro Tejia. Y paBHEHUS
JIBUOKEHUS M YCTIOBUSI PABHOBECHS TBEPJIOTO TEJIA.

[Mpuanun otHocuTenbHocTH ["anmunes:, mpeoOpazoBanus [ amues.
[Toctynatel cnenuaibHON TeOpuM OTHOCUTENbHOCTH. IIpeoOpazoBanus
Jlopennia u cneactBusi U3 HUX. OCHOBBI PEISTUBUCTCKOM MEXaHUKH.
WNHTepBan, ero WHBapHAaHTHOCTh. PermaruBucTckuii ummnyiasc. OCHOBHOE
YpaBHEHUE  PENSATUBUCTCKOW JIuWHaMHMKU. KuHeTtnueckas sHeEprus
pENATUBUCTCKON dYacTulbl. CBsi3b Macchl W dHepruu. CBsA3b MEKIY
SHEepruel W uMmnyiabcoMm dYacTuilbl. OCHOBHBIE Huaeu oOIIel Teopuu
OTHOCHTEIBHOCTH

Paszgen 2

dusnka xonebaHuil U BOJIH
IMapmoHnueckmit u AHTapMOHNYECKHUN OCLUJUIATOP
(MaTeMaTU4YeCKUi MAasITHUK, (U3UYECKUN MAATHUK, KoJeOaHHsl MOJ




nerctBueM ynpyrou cuibl). CiokeHue koseOanuii. OU3NYeCKuidl CMBICIT
CIEKTPAJIbHOTO pa3IoXKeHUs. Juddepenunansaoe ypaBHEHUE
koneOanuii. CBoOoaHbIe, 3aTyxarouie kojeOaHus. BbiHyXIeHHBIC
Kosiebanus. Pesonanc.

Kunemartrka BOJTHOBBIX MTPOLIECCOB (IVIOCKHE U chepuyecKre
BOJIHBI). BonHoBoe ypaBHeHnue. [IpuHiun cynepno3unuu. JHeprus
BOJIHBL [loTOK 3HEprun. UHTeHCcuBHOCTH BOJHBL. CTOslUast BOJHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. DddexT Jomnepa s
3BYKOBBIX BOJIH

Pasznen 3

MonexymsipHas Gpusuka

TepmoauHaMuyeckue cocTosiHUs U npouecchl. [lonsaTre pyHkunu
cocrosHus. Buyrtpennss sueprus. KommyectBo teruotsl. PaGora tena
OpU U3MEHeHMH ero obObema. IlepBoe Hauano TEepMOJMHAMUKH.
Temmeparypa © BHYTPEHHSS OJHEprus Kak (YHKIHS COCTOSHHAL
TennoemkocTs. DHTpomnus. Bropoe u TpeThe Hadana TEPMOJUHAMUKH.
Teopemsr Kapno. 3akon Bo3pactanus sutponuu. [lopsaok u 6ecopsiiok
B nipupoze. TepmoauHaMuueckue GyHKIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHUS, BHYTPEHHSS DHEPIHUs,
TEIUIOEMKOCTH, ypaBHEHHe ajauabaTel, paboTa MpU  pa3IMYHBIX
npoueccax, 3HTponus). BepostHocts u ¢aykryauuu. Pacnpenenenus
MakcBemna. CKOpPOCTM  TEIUIOBOIO  ABMKEHMs Mousiekysl. Cpennsis
KMHETHYecKasi dHeprus Mojekys. OCHOBHOE ypaBHEHHE KHHETHYECKOH
TEOpUM HJealbHBbIX Ta3oB. Pacnpenenenue bonbimana. DHTponus H
BEpOATHOCTb. Da30Bble paBHOBECHS U IPEBpalllEHUs. DJIEMEHTbI
HEpaBHOBECHOW TEPMOAMHAMUKHU. SIBIEHUS NepeHoca, KUHETHYEeCKHe
apineHus. KonpeHcupoBanHoe coctosHue. KuHematmka M AMHaMuKa
KHUJIKOCTEH U razos.

Pazmen 4

DIIeKTPUUECTBO.

DNeKTpocTaTHKa B BaKyyMme. 3aKOH COXPaHEHHUs IEKTPUUYECKOIO
sapsina. 3akoH Kymnona. Cuctemsl eaunun. IIpuHIMN Cyneprno3uIMH.
CucteMbl 3apspKEHHBIX YacTHIl. OJEeKTpUyeckuil aumosb. Pabora cui
DIICKTPOCTaTUYECKOTO Moyl TeopemMa O  IHUPKYISIIUM  BEKTOpa
HarpspDKeHHOCTH.  [lOTeHIMaNbHOCTh  DJIEKTPOCTaTHYECKOTo  IOJIS.
HarpspkeHHOCTh M TIOTEHITHAN 3JIEKTPOCTATHYECKOTO TOJS. CBS3b MEXKIY
Humu. Teopema I'aycca ans 3I€KTPOCTaTHUECKOTO TMOJS B BaKyyMe.
[ [pumenenue Teopemel ['aycca Kk pacyeTy noJieu.

OnexTpocTaTHka B BemiecTBe. Tumsl qusnekTpukoB. Iomspuzanus
IuaNIeKTpuKoB. CBOOOAHBIE M CBA3aHHbIE 3apsanbl. JuanexTpuueckas
BOCIIPUMMYHUBOCTh. [lM3ekTpudeckas MPOHHUIIAEMOCTh. DIEKTPUUYECKOEe
cMmemenne (MHAyKnus). Teopema [aycca Ui SIIEKTPHUYECKOTO TIONS B
JTUBJICKTPUKE. YCIIOBHUS Ha TpaHMIE pasfenia ABYX AMIIEKTpUKoB. Ilome
BHYTpM TIPOBOJIHMKAa M y ero mnosepxHoctd. OOmas 3agaua
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh IPOBOJHHKA.

KOH}IGHC&TOPBI. 9Hepr1/m CUCTEMBI DJJICKTPUYCCKUX 3apsa0B.
OHeprusi 3apsHKEeHHOTO MpoBojAHMKA. OOBEMHas IUIOTHOCTh HSHEPrUu
AIIEKTPHYECKOTO TIOJISL.

VYCroBusl  CYIIECTBOBaHMS DJIEKTPUYECKOTO TOKa. YpaBHEHHE
HEIMPEPBIBHOCTU. DJIEKTPOABMKYIAsA CcHUila. HemoTreHnmaapbHOCTH MOJIA
CTOpoHHMX cui. 3akoHbl Oma u JDxoyns-JleHna B WHTErpanbHOM
nuddeperumanpHol popmax.

Pasgen 5

aﬂeKTpOIlI/IHaMI/IKa

Maruurocratuka B BEIIECTBE. HamaranyeHHOCTD.




MonekynsgpHble TOKH. MarHuTtHas BOCHPUUMYMBOCTh. MarnutHas
MpoHHIIaeMocTh. HanpsskeHHOCTh MarHUTHOTO ToJid. JlnamMarHeTukw,
napaMmarHeTuku, (eppomaretuku. Teopema 0O UUPKYISLUU BEKTOpa
HANPSDKEHHOCTH MarHUTHOTO TOJIs (MHTerpanbHas U quddepeHnranbHas
dbopMbI). YciloBUS HA TPaHUIIE JBYX MarHeTUKOB.

3akoH ®dapajes. [IpaBumno Jlenua. CaMouHTyKLIHS.
NupyktuBHOCTh. B3aumuas wHaykuus. B3amMHas MHIYKTHBHOCTB.
OO0beMHass ITUIOTHOCTh DHEPTMM  MAarHUTHOTO  Moys.  BuxpeBoe
anekTpuueckoe nosne. Tok cmemenusa. Cucrema ypaBHeHU MakcBesia.
Marepuanbnsle ypaBHeHus. KBasucranmonapusie TOku. IHBapHaHTHOCTB
ypaBHeHHWH MakcBemia OTHOCHTEIbHO TpeoOpasoBanuii JlopeHna.
[TpuHIMIT OTHOCUTENILHOCTH B AJICKTPOIMHAMUKE.

Pasznen 6

Ornruka.

BonHoBoe ypaBHEHHE s 3JEKTPOMAarHUTHON BosHBI. CBolcTBa
ANEKTPOMArHUTHBIX BOJIH. Bekrtop IloliHTHHra. MIHTEHCHBHOCTH CBeTa.
Oddexr [lormepa ans JIEKTPOMATHUTHBIX BOJMH. OTpaxkeHue u
npenomiieHue cBera. Onrtudeckoe wuzooOpaxenue. I[lpunnun Depwma.
WUnrtepdepenius  cBera. KOrepeHTHOCT> M MOHOXPOMAaTHYHOCTD.
Hudpakmus ceera. [punnun I'rolireHca-Openens. Meton 3o Openens.
Hudpakuuss Ppaynrodepa Ha mendn W AUPPAKIUOHHOW pEIIETKE.
l'onorpaduu. EcrecTBeHHBIN M MOJISPU30BaHHBIN cBeT. 3akoH Martoca.
[Tonspu3zanus cBera npu OTpaKEHUHU M IperaoMieHuH. 3akoH bprocrepa.
JBoiiHoe nydenpenomsienne. HopmanbHas W aHOManbHas AUCHEPCHS.
®azoBast u rpynnosas ckopoctu. ®opmyna Panes. Dnementsl @ypbe -
ONTHUKH.

Pazmen 7

KBanToBas ontuka

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbl M3ITydeHUs
abcomoTHO uepHOro Tena. KmanroBas rumore3a u Qopmyna [lnanka.
KBantoBas ontuka. @Dotosdpdekr, onbitel CroseroBa. DOTOHBI
[aBnenue cBera. KopnycKyJIsIpHO-BOJIHOBOM Jyallu3M JJId  CBETa.
Oddext Komnrona.

Pasnen 8

KBaHTOBass MexaHuKa

Teopus bopa. OmnsiTel @panka u I'epna. KopmyckyispHo-
BOJIHOBOW Jyanu3Mm Mukpodactuu. ['mmoresa ne bpoins. ®aszoBas u
IpynIoBas CKOpocTH BoJH A€ bpoiinsa. BonHoBoi naker. Cratuctudeckoe
HCTOJIKOBaHWME BOJH J¢ bpoiurd. IIpuHnun  HeonpeneneHHOCTH
['eiizenOepra. BonHoBas ¢yHKIUs, ee OCHOBHbIE cBoicTBa. OmnepaTopsl
¢usznyeckux BeIMYMH. BpemeHHoe U cTalMOHapHOE ypaBHEHHE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBHKEHUS.
CBoOomuas uactuna. Yacruma B OECKOHEUHONW ITOTEHIMAJILHON SIME.
KBanTtoBbiii ocuwistop. HyneBas sHeprus, HyneBble KoseOaHUS.
[TpoxokaeHne dYacTUllbl 4yepe3 MOTEHUMAIbHBIA Oapbep. TyHHENbHBIN
3 dexT.

ATOM BOJOpOJAa B KBAaHTOBOW MexaHuKe. KBaHTOBbIE 4YuCTa.
OpOuTanbHbBIi MEXaHWYECKUH M MAarHUTHBIM MOMEHTBHI JJIEKTpOHA B
atome. OpOutanbHOoe rUpoMmarHutHOe oTHomeHue. Onwir IlTepHa u
I'epnaxa. CnuH snekrtpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHILI.
@®epmuonsl U 0030HBL. CUMMETpUST BOJHOBOW (YHKIIMH CHCTEMBI
onuHakoBbiX yacTull. Ilpunnun Ilaymu. OObsicHeHHE NEPUOIUMUECKON
cuctemsl neMeHToB J[.M.MenneneeBa. DHepreTHUECKH CIIEKTp aTOMOB
1 MoJieKyJlL. [Tpupona XMMUYECKOU CBSI3H.

Pazpen 9

Craructuyeckas pusnka




KBAaHTOBOMEXaHNYECKOU u CTAaTUCTUYECKOH

CTaTUCTHK.

teopust DitHmreliHa u Jle6ast. @oHoHbl. DOTOHHBIN T'a3.

Knaccuueckas CTATHUCTHUKA Makcsemna-bonsiimana.
cratuctuk Pepmu-/lupaka n boze-Oiinmreiina. CpaBHEHHE pa3IMUHbIX

Cratuctuueckuid Mmetos. Pa3oBoe MPOCTPaHCTBO. Pacnpenenenue
['n66ca. CraTrcTHYECKOE UCTONKOBaHUE SHTponuu. CBOOOIHAS SHEPIHUSL.
CraTtucTuyeckoe OIMCAaHUE KBAaHTOBOW CHCTEMBI, DPa3iIHuue

MEXIY

BEPOSITHOCTSIMHU.
KBanTosrie

Pacnipenenenne  @epmu-/lupaka s DIEKTPOHHOIO — rasa.
ONIeKTpOHbI B  KpucTauiax. OHeprus Depmu, BBIPOXKICHHBIM U
HEBBIPOXKJICHHBIM  3JIEKTPOHHBIM ra3. OJIEKTPOHHAsl TEIUIOEMKOCTb.
TermnoemMkocTh  KpuUCTaJUIMYECKOM pemeTkd. Kiaccuueckas Tteopus,

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

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

No
Templ MpakTU4ECKUX @OpMBI IPAKTUYECKUX Tpynoem| pasaena
/o 3aHATUAN 3AHSITHI KOCTb, (4ac) | gucrum-
JIMHBI
Cemectp 1
Kunematuka u Pemenue 3amau 1
JUHAMUKa MaTepUAIbHON
TOYKHU
Kunematuka u Pemenue 3amau 1
IMHAMHKA a0COJIFOTHO
TBEPJOro TeJa
CrnenuanbHasi Teopus Pewenue 3anau 1
OTHOCUTEITbHOCTH
Kunematuka u Pewenue 3anau 2
IUHAMHKa KoJIeOaHun
XapaKkTepUCTUKHU Pemenue 3anau 2
BOJIHOBBIX ITPOIIECCOB
MonekynsapHoO- Pemenue 3anau 3
KUHETHYECKasl TEOPUsI
Cemectp 2
HanpsixenHoCT M Pewmenne 3anau 4
MOTEHIMAT
3JIEKTPOCTATHYECKOTO MOJIS
JIBrxenue Pemrenue 3amau 4
3apsKEHHBIX YaCTHUIL B
3JEKTPOCTATHYECKOM I10JIE
JuanekTpuku B Pemienue 3agau 4
3JIEKTPUIECKOM TIOJIE.
Konznencaropsl
XapakTepUCTUKH Pemenue 3anau 5)
AIIEKTPUUECKOT0 TOKA
NHnykius MarHuTHOTO Pemenne 3amau 5

noJst. CHIIBI B MArHUTHBIX
ITOJIAX




3aKkoH Pemrenue 3amay 2 5
AIIEKTPOMATHUTHOW WHYKITHH
®dapanes. Pabota B MarHUTHBIX
TIOJISIX
WNuTtepdepenus, Pemenue 3amau 2 6
TG PAKINS, TTOJSIPU3ALINS
Cemectp 3
TeruoBoe u3nyyeHue, Pemenue 3agau 2 7
dboTtodrpdext
Oddext Komnrona, Pemenwue 3amaq 3 7
cBOicTBa (POTOHOB
AToM BoztOposIa Pemenue 3anau 3 8
Jloctynarsl bopa
CoorHol1eHne Pemtenue 3amay 3 8
HEOIPEEIEHHOCTEN
[eiizenOepra, BOIHBI 1€
bpoins
VYpaBHeHue Pemenue 3amau 3 8
[lIpenunrepa I[loTeHumanbHble
OGapbepbl
KBaHTOBas cCTaTHCTHKA Pemrenue 3anau 3 9
Bcero: 51
4.4. JlabopaTopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh PUBEICHBI B TabmuIle 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
No Neo
Tpynoe
HaumenoBanue 1a00paTopHBIX paboT paszzena
n MKOCTb, (Jac) S a—
CemecTp 1
MasTHuK MakcBeia 4 1
HakoHHBIN MasiTHUK 4 2
CTOJKHOBEHHE NTAPOB 3 1
MaremaTrueckuii 1 000pOTHBIA MasiTHUKU 3 2
OmnpeienieHre CKOPOCTH 3BYKa B BO3AYXE 3 3
Cemectp 2
OrnpezeneHne 3IeKTPOEMKOCTH KOHJEHCAaTopa 4 4
UccnenoBanue penakcaiimoOHHBIX KOJIeOaHMi 4 4
Onpenenenre ropu30HTAILHON COCTABISAIONIEH 3 5)
HAMPsDKEHHOCTH MarHUTHOTO TOJISE 3eMITH
Ornpezenenne yAeIbHOTO 3apsiia dJIEKTPOHa 3 5
Konbua HeroTona 3 6
0
Cemectp 3
[TpoBepka 3aKOHOB TEIJIOBOTO U3ITYYEHUS 4 7
1
Buemnuit porosaddexr 3 7
2
Oddext Xomra B repmaHun 4 9
3




Omnpenenenre NOTEHIUAIOB BO30YKICHUS aTOMOB 3 8
4
OmnpeneneHre  MHUPHHBI  3alPENICHHOW  30HBI 3 9
S) I10JIYTIPOBOJTHUKA
Bcero: 51

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KypCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs

Bunel caMmocTosiTenbHON paboTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYT0EMKOCTh

N Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bunx camocrositenbHOM paboThI
qac qac qac qac
1 2 3 4 5

H3ydeHne TeopeTHUecKoro MmaTepuania 39 o5 1 13
nucuuruael (TO)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 39 25 . 13
[ToaroToBKa K MPOMEKYTOTHOMH 42 26 9 14
arrectaruu (I1A)

Bcero: 120 76 4 40

Tabmuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUHN

5. IlepeueHs yuyeOHO-METOANUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYarOMIMXCS MO TUCIUTUTHHE (MOTYJITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Uil CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.

Iudp bubnuorpaduueckas cepuika / URL aapec KonnuecTBo 3K3eMIUISIpOB B
O6ubmuoreke
(KpoMe 3JIeKTPOHHBIX
9K3EMILISPOB)

[53(075)] CagenbeB U.B. Kypc oomieit pusuku: YueoHoe nocooue B | ®O(4), [C(94), I'CU3(1)
3 1.2014. T.1. Mexanuka. MonekynspHas puzuka

[53(075)] CasenbeB U.B. Kypc obmieit pusuku: YueoHoe nocodue B | ®O(4), [C(94), I'CU3(1)
3 1.2014. T.2. DneKTpUUeCTBO U MarHeTU3M. BosHbI.
Onruka.

[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe nocodue B | ®O(4), 'C(91), 'CU3(1)
3 1.2014. T.3. KBanToBas ontuka. ATOMHas (pU3HKa.
®dusuka TBepaoro rena. dusznka aTOMHOTO spa U
AJIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | CaBenner U.B. Kypc pusuku: YuebHoe nocobue B 3.T. dO(2), I'C(98)
T.2. DnexrpuuectBo. Konebanus u BosHbI. BostHOBas
ontuka. 2008

[531 B83] Hponos U.E. Mexanuka: OcHOBHBIE 3aKOHBL. M.: ®us- ['C(133), 'CY3(1), III'(6)

mariur, 2015




[53(075) Tpodumosa T.U. Kypc busuku. 2007, ®0(3), I'C(27
T76]
53(075) T76] | Tpodumona T.1. Kypc puzuxu. 2003 I'C(35), KJI(5) T'C(134),
I1I°(8)
[531 B83] Hponos U.E. Mexannka: OcHoBHBIE 3aKOHBI. M.: ®u3- I'CY3(1), CO(1), DO(4)
MatiauT, 2015 DO(2), I'C(66),
[ 537(075) Uponos U.E. Dnexkrpomaraetrzm. OCHOBHBIC 3aKOHBI. CO(1), II'(18)
183] 2015
534.2(075) Wponos U.E. Bonrossie niporiecchl. OCHOBHBIC 3aKOHBI. ®0O(63), I'C(14), ITI'(8)
N83] M.: ®uz-maraur, 2015
530.145(075) | Upomos U.E. KBantoBas ¢usuka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)
183 2015
[531 B83] Uponos U.E. ®dusuka makpocucrem. OcHoBHBIC 3akoHbl. | DO(3), ['C(138), I1I7(30),
2015,
7. IlepeyeHb AMEKTPOHHBIX 00pPa30BaATEIbHBIX PECYPCOB
UH(POPMAIMOHHO-TEIICKOMMYHUKAIIMOHHOU ceTn « HTepHeT»
[epeuennb DJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB uHGOPMAIIMOHHO-
TEJICKOMMYHHUKAIIMOHHOW ceTn «MHTepHeT», HEOOXOMUMBIX JUISi OCBOCHHUS JTUCIMILIHHBI

npuBezeH B Tabnuue 9.

Taomuuma 9

[lepeueHb SNEKTPOHHBIX 00pa30BATENBHBIX pPECypcoB HHGOPMAIMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
HEO0XOIUMBIX JUIsl OCBOEHHSI TUCLUILIMHBI

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmmorexa 'VAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs,, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU

00pa3oBaTeNbHOTO MPOoIecca MO JUCIUILTHHE.

[lepeueHs UCTIOIB3yEMOT0 MPOTPAMMHOTO OOecTieueHus mpeacTaieH B Tadbnuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne i/t

HanmMmenoBanue

He npenycmorpeno

8.2. Ilepeuenn

I/IH(I)OpMaLII/IOHHO'CHpaBO‘IHLIX CUCTEM,UCITIOJIb3YCMbIX npu

OCYIIIECTBJIEHUU 00pa30BaTEILHOTO MPOLIEcca MO AUCIUIIINHE

HepequL HCIOJIb3YCMBIX I/IH(I)OpMaL[I/IOHHO'CHpaBO‘-IHBIX CUCTEM IIPCACTABIICH B

tabnuie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne n/mt HaumenoBanue
He npenycmorpeno
9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS

00pa30BaTeILHOTO TpoIiecca Mo TUCIUTLUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl



http://lib.aanet.ru/

Howmep ayautopuu
Ne n/mt HaunmeHnoBaHMe COCTaBHON YacCTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (pu
HEO0OXOMMOCTH )
1 JlexumonHast aynuropus
2 Crnenuanu3upoBaHHas jaboparopust «MexaHuKa» 31-04
3 Crnennanu3upoBaHHas 1abopaTopusi «QJIEKTPOMarHeTu3M 32-04
4 Crnenuanu3upoBaHHas jadboparopust «OnTHKa 32-06
S) CrienmanusupoBanHas aboparopus «Kanrosass Ouznka» 32-03, 32-05

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXKYTOUHOM aTTecTalluu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHON aTTeCTAIlUH
00ydJaronuxcs mo IMCIUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Uil IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlIuN
Bu npoMexxyTo4HO# aTTecTanuu IlepedyeHpb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONPOCOB K 3K3aMEHY

10.2. B kadectBe KpUTEpUEB OICHKH YPOBHSA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOAYJIBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IIpaBUiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHIUN
S5-0auipHas IIKaIa

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTtepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTHIECKOM
JIeATeTLHOCTHIO HAIIPABIICHUS,

— yMeJnio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMUS;

— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIUATM3UPOBAHHBIX TIOHITHM.

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
M0 CYWIECTBY M3JaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPaATYPHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HAIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

— o0OyyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONMpasch Ha 3HAHUSA TOJHBKO OCHOBHOM
JTUTEPaTyPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HATPaBIICHUS;

— cnabo apryMeHTHPYET HayIHBIC TTOJI0KEHNS,

— 3arpyaHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJICET CHCTEMOH CTeIMaTU3UPOBAHHBIX MOHITHA.

«OTIIMYHO»
(Ga4YTCHO»

«XOPOIIIO)»
«3aYTEHO»

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHUS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

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

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

No /it ‘ [Tepeyennr BonpocoB (3a1a4) s IK3aMeHa
Cemectp 1
1 OcHoBHbIE KUHEMaTn4eckue noHATHs. Kunemarnka marepuanbHoit Touku. CKOpOCTh U
YCKOpPEHHE MaTePHAITbHONH TOYKH
2 Y ckopeHne npu II0CKOM KPUBOJIMHEHHOM JIBHYKCHHUU
3 Kunemaruka abcosItoTHO TBEPJOTO Tena
4 CBs13b IMHEWHBIX U YIJIOBBIX BEJIMYUH
5 O06001IEeHHBIE KOOPAWHATHI U CTETICHH CBOOOIBI
6 OcHoBHasl 3a/1a4a KWHEMATUKH JJIs1 MAaTePHAIbHON TOUKH
7 3akonsl HeroToHa
8 3akons! Keruiepa n 3aK0H BCEMHUPHOTO TATOTCHHUS
9 [IpuHnmn nerepMuHU3Ma
10 3aKOH COXpaHEHMsI UMITYJIbCA
11 Teopema 0 IBM>KEHUH LIEHTPA Mace
12 I'paBUTaLlMOHHAS M HHEPTHAsI MACChI
13 MOMEHT CHJIBI © MOMEHT MMITYJIbCca. Y paBHEHHE MOMEHTOB
14 3aKOH COXpaHEeHUsI MOMEHTA UMITYJIbCa
15 CekTopHalibHasi CKOPOCTh
16 Pabota, MOIITHOCTh M KWHETHYECKAasi SHEPTUs
17 [ToreHnanbpHble M HENOTEHIIMAIbHbBIE CUJIBI
18 [ToreHnanpHast SHEPrHs, 3aKOH COXPAaHEHHS] MEXaHUYECKOH dYHEPTHH
19 MoMeHT nHepuuu
20 Teopema IlIteiinepa
21 MoOMEHT UMITyJIbca aOCOIIOTHO TBEPJIOTO Tea
22 Kunernueckas sneprust ATT. Pabota u momuocts Bpamieanst ATT
23 [Tpunnun otHocuTenbHOCTH ["anunes
24 OkcnepuMenTanbHble npeanoceliku CTO
25 [Toctynarter DiiHImTENHA, TpeoOpa3zoBanus Jlopeniia
26 CaenctBus u3 npeodpazobanus JlopeHna. 3akoH cinoxenus ckopocreit B CTO
27 WuTepBan
28 PengTuBucTckast [{MHaMUKa
29 VHBapuaHThl TEOPUU OTHOCUTEIHHOCTH. [ IpUHINI SKBUBATIEHTHOCTH
30 HewnneprmaabHbIe CUCTEMBI OTCYETA
31 JuddepennnanbHoe ypaBHEeHHE KOeOaHUH NPY>KUHHOTO MAasgTHUKA, €0 PEHIeHUe
32 BekTopnas nuarpamma
33 DHeprusi rapMOHUYECKHUX KOJIeOaHH
34 VY ci10BHsI BOSHUKHOBEHHUS KOJICOaHU I

w
a1

duznueckuii 1 MaTeMaTUYECKNIT MaSTHUKHU




36

3aTyxatomue KojieOaHus

37 BrinyxaeHnble kosieOanus. Pezonanc

38 CrnoxeHue KojebaHuil 0IHOr0 HapaBJIeHUs C OJMHAKOBBIMU YaCTOTaAMU

39 CroxeHre B3auMHO MEePIeHINKYISIPHBIX KoJIeOaHMi

40 Bonubl. OCHOBHBIE TOHSATHUS

41 YpaBHeHue Oerymnieil BOIHbI

42 BonnoBoe ypaBuenue. CKOpOCTh BOJIHBI B YIIPYTOil cpejie

43 DHeprusi BOJIHbBI

44 NHTEHCHBHOCTD BOJIHBI

45 Dddext Jomnepa

46 Judpaxius Bons. [punmun [Noiirenca

47 HNHuTtepdepeniius BoJIH OT IBYX HCTOYHUKOB

48 Crosiune BOJIHBI

49 Jlucrniepcusi, rpynmoBasi CKOPOCTh BOJH

50 WneanpHbiil ra3. /[aBjaeHUEe Ha CTEHKY cOCya.

51 [TapameTpsl cocTosiHUSI, TEMIIEpaTypa. Y paBHEHUE COCTOSHUS, (DYHKITUS
COCTOSIHUS

51 BHyTpeHHsAs1 S3HEPTUs NI€AIBHOTO a3

53 Pabota naeanpHOro ra3a B pa3iuyHBIX TEPMOAMHAMUYECKUX MTPOIIECCaX.

54 [IepBoe HaYaIO TEPMOAUHAMHUKH.

55 AnnabaTuyeckuil mporecc.

56 [uxn Kapno

57 PaGora temioBoro aBurarens

58 OO6paTuMOCTh TEPMOJAMHAMHUYECKHUX IIPOLIECCOB, Teopembl KapHo

59 HepasenctBo Knay3nyca. Dutponus

60 DHTPOMNUS U BEPOSITHOCTD

61 BbapomeTtpuueckas popmyna. Pacnpenenenne bonsiimana

Cemectp 2

1 Hanpsox€HHocTh snekTpudeckoro nosst. [Ipunmmn cynepno3unuu

5 [Torenmman snexTpudeckoro moist. [IpuHmun cynepro3unun. Teopema 0 HUPKYIISIHHA
BekTopa E

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

4 CuIioBbl€ IMHUU U SKBUIIOTEHIIMATIBHBIE TOBEPXHOCTH

5 Crnenctus u3 TeopeMsl ['aycca

6 Hanpsk€HHOCTh U MOTEHIIMAJI HJIEKTPUYECKOTO IUIOIIS

7 DJEeKTpUYECKUH TUIO0Jb BO BHELTHEM OJIE

8 [IpOBOAHMKY B 3JIEKTPUUECKOM TOJIE

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

10 ['pannunsble ycnoBus 1uist BeKTopoB D u E

11 OnekTpoéMkocTh. KoHieHcaTOph!

12 [TapannensHoe U MOCIIe0BaTENILHOE COSAMHEHUE KOHICHCATOPOB

13 OHeprus NEKTPUIECKOTO MOoJIs

14 Onexkrpuueckuit Tok. [IMoTHOCTH TOKA

15 3axonbl OMa B 0OBIKHOBEHHOM U quddepeHnnanbHoi hopmax

16 3akoH OMa 1)1 3aMKHYTOM Lienu

17 3akonsl J[xoyns — JleHna B 00bIkHOBEHHOU 1 tuddepeHImanpHon Gpopmax.

18 MarauTtHas UHAYKIUS




19

3akoH buo — CaBapa — Jlamaca

20 MarauTtHas HUHAYKIHS IPSIMOTO ITPOBOJA C TOKOM
21 BsaumopeiicTBue npoBOIHUKOB C TOKAMH
22 JIMnonbHbI MATHUTHBIA MOMEHT. MarHuTHOE 10JIE KOHTYpa C TOKOM
23 MaruuTtHas HHAYKIUS JBUKYHIerocs 3apsia. BzaumozeiicTBre qBUKYIIMXCS 3apsI0B
24 JIBI>KEHHE 3apsDKEHHBIX YacTUI] B MArHUTHOM TI0JIE
25 Teopema o nupkysiun Bekropa B
26 MaruuTtHas UHAYKIHS TOPOHJIAa U COJICHOUA
27 MexaHnunueckasi paboTa B MAarHUTHOM TI0JI€
28 MaruuTHbIi oToK. Teopema ["aycca nisa Bektopa B
29 MarHuTHBIN 1UI0IL B MAarHUTHOM I10JIE
30 Maruetuku. Teopema o nupkyssiuu Bekropa H
31 SABnenue heppomarnerruzma
32 DNEKTPOMArHUTHAS] WHTYKIIHSI
33 CamouHnykuus. B3anmuaass nHIyKIus
34 DHeprus MarHUTHOTO MOJISt
35 BuxpeBoe anekTpudeckoe moje
36 Tok cMmeneHus
37 YpaBHenus Makcgesia
38 BonHoBOE ypaBHEHHE 37€KTPOMAarHUTHOTO MOJIS
39 CBoiiCTBa HIIEKTPOMArHUTHBIX BOJIH
40 3aKOHBI IPEJTOMJICHHSI U OTPAKEHUSI CBETa
41 KorepentHocTsh cBeTa
42 WuTtepdepennus cBeTa OT IBYyX HCTOUHUKOB
43 Hudpaxius. [punnun [oiirenca — @penens
44 3onb1 Openens. [udpakuus Opaynrodepa Ha nienu
45 Jlucniepcust cBera
46 JudpaximonHas pemeéTka
47 [Tonspuzanus cera
48 Crenens nojsipusanuu. 3akoH Manroca
Cemectp 2
1 TernnoBoe n3nydeHne
2 3aKoHBI U3y4eHus: a0COIOTHO YEPHOTO Tela
3 ®opwmyina Penes — Jxxunca. Pacnipenenenue [1nanka
4 doTord ekt
5 Topmo3HOE PEHTIeHOBCKOE M3ITydYeHHUE
6 ®otonbl. KopnyckylisipHO — BOJTHOBOH JTyan3M JUIsl CBETa
7 Oddext Komnrona. Omnupryeckue 3aKOHOMEPHOCTH B CIIEKTpax aToMa BOAOPOJa
8 Mopens atoma 1o ToMIicoHy
9 Mopens atroma 1o Pesepdopay. Ilocrynatst bopa
10 Teopus bopa — 3ommepdensaa
11 Bonns! Jle bpoiins
12 BonnoBas ¢ynkus
13 Ypasuenue Llpéaunrepa
14 CooTHouleHue HeonpeaenéHHoctel [ eitzendepra
15 MukpodacTuiia B OTHOMEPHOW MOTEHI[MAJIBbHON SIME C 00-MU CTEHKAMH
16 MuKkpoJacTHIia B TpEXMEPHOM HEITPOHUIIAEMOM MOTEHIIMAFHOM SIIHKE
17 CTOIKHOBEHHE MUKPOUYACTHUIIHI C IOTEHIIUATBEHBIM 0apbhepoM
18 MHuKkpoyacTHIla B HEpOHUIaeMoil cepe




19 ["apMoHMYeCKHil OCIMIUTSITOP B KBAHTOBOW MEXaHHUKE

20 KBaHTOBBII poTaTtop

21 ATOM BOJIOpOJa B KBAHTOBOM MexaHuke. CrinH

22 ToX1eCTBEHHOCTh KBaHTOBbIX yacTull. [IpuHuun aynu
23 3anoJiHeHHE JEKTPOHHBIX 00oouek. Tabimia Menneneena
24 XapakTepuCTUIECKUE PEHTITCHOBCKHE CIIETPhI

25 OHeprus CBA3U B MOJIEKYJIE

26 Pacnpenenenne ®epmu - [lupaka

27 Pacnipenenenue boze - DiiHmirelina

28 DHepreTuyecKue 30Hbl B KpUCTaJLIax

29 ITpoBOAMMOCTE TIOTYIIPOBOTHUKOB

30 CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEXO/IbI

31 [Tpunnumn paboTel J1a3epa

32 Krnaccudaeckas teopus teruioemkocTs [rononra u [1tu
33 KBanToBas Teopus TEMIOEMKOCTH DUHIITEHHA

34 KBanrtoBas Teopus temnoemkoctu Jlebas

35 KoHTakTHBIC SIBICHUS

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

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

Y4eOHBIM IUTAHOM HE IIpEaAYCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOTHI

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

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocer st mpoBeneHUsS TIPOMEXKYTOYHOW AaTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB Il TECTOB

Ne n/nn IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Y4eOHbIM NJIaHOM HE IPEAYCMOTPEHO

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYYaIOUIUMXCSl 3a0YHOM (OPMBI
oOydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEPU3YIOUUX JTanbl (OPMUPOBAHHUS KOMIETEHIIMH, coAepxarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSI0K W MPOUEaypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Mertoaudeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI
(Huoice npusoosimces pekomenoayuu no cCoOCmasieHuo 0aHHo2o pazoena)




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKOe U SICHOE H3JI0KEHHe ydeOHoro marepuana. Ha3HaueHue cOBpeMEHHOM JEKIMH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO II03HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJIbHOE INPEACTaBIEHUE O AUCIUILUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[TnaHupyeMbl pe3yabTaThl P OCBOSHUH 00YYAIONIMMCS JICKIIMOHHOTO MaTepuana:

IIOJIy4YEHUE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHUH, YPOBEHb KOTOPBIX

ONpEAEIISIeTCA 1eJIEBOM YCTAaHOBKOM K K0 KOHKPETHOM TeEME;

MOJTyYEHHUE OIBITAa TBOPUECKOM pabOThl COBMECTHO C MPEIoAaBaTelIeM;

pasBuTHe  NPO(ECCHOHATBLHO—ICTIOBBIX  KAauecTB, JIIOOBM K  TpPeAMETYy |
CaMOCTOSITEIIbHOT'O TBOPYECKOTO MBIIIIJICHUS.

MOSIBJICHHE HEOOXO0IUMOT0 UHTEpeca, HEOOXOUMOTO IS CAMOCTOSITEIbHON paboTHI;

MOJTy4eHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKH M O MPOTHO3€E UX
pa3BUTHs HA OJIM>KAUIINE TOIBI,

HAy4UTCS METOJMWYECKH 00padaThiBaTh Marepuasl (BBIACIATH TJIABHBIC MBICIA H
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
dbopMynupoBKax);

MOJIy4eHHEe TOYHOTO MOHUMAaHUSI BCEX HEOOXOAUMBIX TEPMUHOB U TOHATUH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIATHCA JEMOHCTpaUued CIIalIoB W
UCIOJIb30BAaHUEM DAa3JaTOYHOI0 MaTepuallia IpU HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK I10 IUCHUIUINHE.

Metoauyeckue yKazaHMsl ISl O0Yy4YAIOIIMXCH MO MPOXOKACHUI0 NPAKTHYECKHX

3aHATHH

[IpakTHyeckoe 3aHATHE SBISETCS OAHON M3 OCHOBHBIX (POPM OpraHu3alMu y4eOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpeToiaBaTels
KOMILJIEKCa YYEOHBIX 3aJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETHUYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEeHNs] YMEHUN M HaBBIKOB, OIbITA TBOPUECKON AESITEIHLHOCTH.

[enbro mpakTUYECKOTO 3aHATHUS AJIsi 00y4aloLIerocs sBJsIeTCsl IPUBUTUE 00yYaroeMcs
YMEHMH U HaBBIKOB MPAKTUYECKON IE€ATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00yYaronIeMcsl MPAKTUYECKUX 3aHATHI:

3aKperjieHue, yriyOJlieHue, paclIupeHue U JeTalnu3alus 3HAaHUM Tpu  pelieHUH
KOHKPETHBIX 3a/1a4;

pa3BUTHE MO3HABATENILHBIX CIIOCOOHOCTEH, CAMOCTOSTETLHOCTH MBILIEHHSI, TBOPYECKON
AaKTUBHOCTH;

OBJIQ/ICHUE HOBBIMM METOJAAMU M METOAMKAMU M3Y4YE€HUS KOHKPETHOH yueOHOi
JUCIUIINHBI,

BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICJIEHUSI TIOJYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHMS 3aTaHHI;

o0ecrieueHrne palMOHAIBHOTO COYETaHUs KOJUJIEKTUBHONM M WHAMBUAYaJIbHON (opm
o0yueHusl.

QyHKINUY TPAKTUYECKUX 3aHATUN:

[I03HABaTENbHAS,

pa3BHBaroIas;

BOCIIUTATEIbHAS.



[To xapakTepy BBINOJHSAEMBIX OOYYAIOIIMMCS 3aAaHUM MO TMPAKTUYECKUM 3aHATHIM
MOJPA3IENAIOTCS Ha:

O3HAKOMUTEIbHBIC, IPOBOJUMBIE C LENbI0 3aKPEIUICHUS M KOHKPETU3AILMH M3yYEHHOTO
TEOPETHUYECKOTO MaTepUaa;

aHAJIMTUYECKHE, CTaBALIME CBOEH LIEIbIO IMOJydeHHE HOBOH WH(pOpMAalMKd HAa OCHOBE
(dopMann30BaHHBIX METO/IOB;

TBOPYECKHE, CBSI3aHHBIC C IMOJYYEHHEM HOBOW WH(OpMAIMU IYTEM CaMOCTOSTEIHHO
BBIOPaHHBIX ITOJIX0/I0B K PELICHUIO 3a/1a4.

@opmbl  OpraHM3alUM TPAKTHYECKUX 3aHATHH OIPENENSIOTCS B COOTBETCTBHH CO
cnenu(uyecKuMU OCOOCHHOCTSMH Y4eOHOH IUCHMIUIMHBI U UEsAMU oOydeHus. OHH MOTYT
POBOIUTHCA:

B MHTEPAKTUBHOM (hopMme (pelIeHne CUTYallMOHHBIX 3a]a4, 3aHATUS 110 MOJICIUPOBAHUIO
peaJbHBIX YCIOBUH, [IEJIOBBIE WIPHI, WIPOBOE INPOCKTHPOBAHHE, HMHTAIMOHHBIC 3aHATHA,
BBIC3/IHBIC 3aHATHS B OpraHu3anuu (MPEanpHsTHs), AeioBas ydeOHas Wrpa, poieBas HUIpa,
IICUXOJIOTUYECKHI TPEHHUHT, KeHC, MO3rOBOIl IITYPM, IPYIIIOBbIC TUCKYCCUH);

— B HE WHTEPAKTUBHOW (hopMme (BBINOIHEHUE YIMPAKHEHH, PEIICHWE THITOBBIX 337a4,
pelIeHre CUTYaIlMOHHBIX 3a/1a4 U IPYToe).

MGTOI[I/IKa IMPOBCACHHUA IMPAKTUYCCKOI'0 3aHATHA MOKET OBLITH p%HHQHOﬁ, IIpnu 5TOM
Ba>XHO JOCTHXXCHHEC O6HI€I>'I neian JUCHUIIIINHBI.

TpeOoBaHusi K NPOBeIEHUIO MPAKTHYECKUX 3aAHATHIA
[IpakTHueckue 3aHATHS TPOBOAATCS B BHIEC OOCYKIEHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETHYECKHMHU BOIPOCAMHU, PACCMATPUBAEMbIMU B JIEKLIMOHHOM Kypce U B BHJE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOSHUKHYTD y CTYJCHTOB IIPH OCBOCHUHU MaTepHaa.
Meroandeckne ykazaHHs 10 NPOBEJACHUIO NPAKTHUECKHX 3aHATUH TPUBEICHBI B
CIIEYIOIINX MOCcOOMsIX uMeronmxcs B Oubmmoreke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIC!
1. Mexanuka. Kosnebanus u Bosinbl. Tepmoaunamuka. Coopuuk 3amgad //U.U. Kopanenko,
10.A. Ky3uenos, M.H.Kyns6urkas, H.I1.JlaBposckasi, H.-H.JIutBunosa, E.B. Momaps ,
I0.A. HoBukoBa, B.®. Opinos, JI.E.Ilorapes, B.K. [Ipununko, E.B. Xonunena. 10.H.
[apes, B.b.Illanun, b.®.[udppun, C. 4. llepdak 2010. 84 c.

2. DnektpuuectBo. Marnetusm. Omnrtuka. COopuuk 3amau.  //M.M.  KoaneHko,
H.I1.JIaBpoBckas, H.H.JIutBunosa, E.B. PyrtskoB. FO.H. Ilapes, b.®.llludpun, C.A.
[Mepbak 2013. 80 c.

3. KeanroBass ¢msuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBporckas, H.H.
JlutBunosa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrtskos, FO.H.
[apes, C. Ilepbax, 2004, 56¢.

MeTtoauyeckue yka3aHusi Ui O0y4YAIOUIMXCSl IO MPOXO:KIEHHUIO JIA00OPATOPHBIX
pador

B xone BbImonHeHHs 1a0OpaTOpHBIX paboTa OOyYaroIIMMCS JOJDKEH YIiayOuTh u
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.



Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUN.

BrimonHenue 51ab0patopHBIX paboT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHHUs JUCLUUIUIMHBI, OIpEeAeasieMOi y4yeOHbIM IIJJaAHOM M OTHOCHTCS K CpEICTBaM,
00eCTIeYNBAIOIIM PEIICHUE CIIETYIONUX OCHOBHBIX 33/a4 y 00y4aromerocs:

IIpUOOpETEHNE HABBIKOB MCCIIEOBAHUS IPOLIECCOB, BICHUN U OOBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JUCLUILINHBI,

3aKpEIICHUE, PAa3BUTHE W JETaJIM3alMsl TEOPETUYECKUX 3HAHUM, IIOJYyYEHHBIX Ha
JEKLUSX;

MOJTy4eHrne HOBOM MH(pOpMAIMK IO U3y4aeMOil TUCIUILIINHE;

MprOOpEeTEeHNE HABBIKOB CAMOCTOSITEIBHON PabOTHI C IaOOpaTOPHBIM 000PYAOBaHUEM U
npuOopamu.

3ananue U TPeOGOBAHUSA K NPOBEAECHUIO JIA00OPATOPHBIX PadboT

B Teuenue cemecTpa KaXIblii CTYIAEHT B COOTBETCTBHH C pabodeil MpOrpaMMON IIO
nucnuriiae du3nKa JOJDKEH BBIMOJHUTH ONMPEISICHHOE YHCIO JIabopaTopHBIX padboT. Ha
KOKIYI0 JIabopaTOpHYK paboOTy IUIAHUPYETCS HE MEHee IBYX 3aHATHH: OAHO — Ha
BBITIOJTHCHUE HW3MEPECHHH, W OAHO — Ha 3ammTy ordera. OTUeT MHIIeTcs HE BO BpeMs
3aHATHH, a JoMa WId B OMOIHMOTEKE.

B nauane cemectpa 10 Havasia 3aHSATUH CTYACHT JOJDKCH OBITh MPOMHCTPYKTUPOBAH TIO
TEXHUKE OC30IaCHOCTH IMPHU TMPOBEICHUH JTabOpaTOpHBIX padoT mo ¢usuke. IIpoxoxaeHue
WHCTPYKTaka (UKCHPYETCS B CIHEIUAIBLHOM JKypHale, TaM HYXHO 0053aTelbHO
pacmucarbcsl.

B naGopatopwro CTyIEHTH JODKCH NPUXOAWTH ITOJATOTOBJICHHBIMH K Ha3HAYCHHOM
pabote. HeoOxoaumo 3apaHee MpoYUTaTh OMUCAHKE PAOOTHI U TEOPETHUECKUE CBEACHUS W3
COOTBETCTBYIOIIIETO paszfena Kypca. He 3a0biBaiiTe 0 peKOMEHJOBaHHOW JUTepaType M
00s13aTeIbHO MOyYnTe B OMOIMOTEKE BCE MOCOOMS, BRITyCKaeMble Kadeapoil.

BrinonHsaTe paboTy CTYIEHTY pa3pemaercs, JHIIb MMOCe J0MYycKa, MOJYYeHHOTO MOCye
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTenb qOMKEH YOSTUTHCSA, YTO CTYACHT ITOHUMAET:

KaKue sIBJICHHUS OH OyeT HaOJII01aTh U UCCIIE0BATh;

Kakas 11eJIb TIepe]l HUM TI0CTaBJICHA,

KaKUMU pUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CJIeyeT MPOBOJUTH SKCIIEPUMEHT.

[TomyueHHBII HOMYyCK K paboTe OTMEUAeTCsl MPENoaBaTesieM B KypHaIe.

B mporecce BwImosHEHUsT a0OpaTOpHONW pabOThl HYXKHO 00s3aTEIBHO 3aIlOJIHUTH
MPOTOKOJ U3MEPEHUM. Y KaXIOro CTyACHTa MPOTOKOJ HM3MEpPEHUU JOJDKEH OBITh CBOIA;
BEJICHUE OJHOTO MPOTOKOJIa HECKOJbKUMHU CTyJIEHTAMHU BMECTE HE momyckaercs. [IpoTokon
BezeTcs Ha jucte popmaTta A4. B mpoToKoie JOKHO OBITh OTPAXKEHO:

TOYHOE TIOJHOE Ha3BaHWUE M HOMEp J1abOpaTOpHO pabOTBl B COOTBETCTBHH C
METOIUYECKHAM ITOCOOHEM;

(baMuIvs, THALMAJIBI CTYJIEHTa U HOMED TPYIIIbI;

(dbaMUITs 1 UHUITHAJIBI TIPETIOIaBaTelIs;

TabJIMla TEXHUYECKUX XAPAKTEPUCTHK HU3MEPUTENbHBIX NMPUOOPOB (Ha3BaHUE Mpubopa,
pabounii 1uarna3oH, leHa JIeJIECHUs, KJIacC TOYHOCTHU U Jp.);



rapameTpbl yCTAHOBKH, Ha HEW YKa3aHHBIE;

Ppe3yabpTaThl U3MEPEHU;

JlaTa ! MOJIKCH CTYyACHTA.

Bce 3anucn nOMKHBI BECTHCH AaBTOPYYKOMW, IIAPUKOBOM, KaNWJUIIPHOM WM TEIEBOU
pyuKoii. 3anuchy HaOIIOACHUH U TaHHBIX KapaHJalloM He JOIMyCKaeTCsl, KapaHAalioM MOYKHO
JMILb YePTUTh TaOnuubl U rpaduku. Benenue «4epHOBUKOB IMPOTOKOJIA» U MEPENUChIBAHHE
UX B KOHIIC 3aHATUS HAYMCTO HE PEKOMEHAYETCs; OTO HEHY)KHasd TpaTa BPEMEHU U
BO3MOXXHOCTb JIOIYCTUTh OLIMOKY IpH nepenucbiBaHuu. CTapareinbHOCTh U aKKypaTHOCTb
Jy4IIe MPOSIBUTH MPU OPOPMIICHHH OTYETA.

[To oxoHUaHMM U3MEPEHHI MPOTOKOJ 005A3aTENIbHO 1AaeTCs Ha MOANUCH IIPEIo1aBaTellko.
be3 oTOM moANMCHM IIPOTOKOJ CUMTAETCA HeAeucTBUTENbHbIM. [loamuce cryneHra B
POTOKOJIE 0003HAYaeT, YTO OH OTBEYaeT 3a BCE IPOBEJECHHbIE M3MEPEHUs, a MOANUCH
npenojaBaTelis 03Ha4aeT, YTo padoTa JEeHCTBUTENBHO BBIOJIHAJIACH U YKa3aHHbIC 3HAUEHUS
JIEHCTBUTEIIBHO NIOJIyYEHbl HMEHHO TEM CTYAEHTOM, KOTOPBIM COCTaBWII IIPOTOKOJI.

[To pe3ynbraraMm, 3aUKCUPOBAHHBIM B MPOTOKOJIE U3MEPEHHH, CTYyIE€HT JAOMa MUIIET
OTYeT M 3alUINaeT ero Ha cienyrouieM 3ansatuu. [Ipu 3ammre oTuera MOryT ObITH 3aJaHbI
T00BIe BOMPOCHI MO TEOPUH HM3Y4aeMOTO SIBICHUS W IO TIOJYyYEHHBIM pe3ylbTaraM. 3a
OPHUHITHIA OTYET MPEToJaBaTeNlb BBHICTABISIET CTYACHTY OILEHKY M IOCJIE 3TOT0 COOOIIaeT
HOMEp U Ha3BaHUE ClIeaytolIel 1a00paTopHOi paboThI.

Ctpykrypa u ¢popma oT4eTa 0 J1a00paATOPHOIi padoTe

OTuet JoKEeH coepkKaTh CIASAYIOLINE Pa3/iebl:

1. Ilenb paGoTHI.

Ona cdopmynupoBaHa B OIKCAaHUU JIAOOpATOpPHOW paboOThI, OTTyJa €€ CIEayeT
IIEPENUCaTh.

2. Onucanue 1abOpaTOPHOM yCTaHOBKH.

Onucanme  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  ClemyeT  OrpaHHYUTHCS
(GYHKIIMOHATILHOW WIIN AJIEKTPUYECKON CXeMO# ycTaHOBKH. He Hy)KHO MPUBOINUTH BHEIITHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT M TIEPEUNCIUTh H3MEPUTEITHHBIC
npuOopbl B TaOJIMIlE TEXHUYECKMX XapaKTEPUCTHK, IEPEHECEHHOM M3 MpPOTOKOja
U3MEPEHUM.

3. PaGoune popmyisl.

PaGounmu Ha3bIBalOTCSI TOJIBKO TE€ (POPMYJIBL, IO KOTOPHIM HENOCPEIACTBEHHO
MIPOM3BOISATCS BEIYHMCIICHUS UCCIeNyeMbIX BennunH. CieBa B opmyiie JOMKHO CTOSTh TO,
YTO CJEAyeT OINpEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B paboTe miam m3BecTHO. Bce
MPUBEACHHBIE (POPMYJIIBI TOJDKHBI OBITH TPOHYMEPOBAHEI.

BriBoa opmysn u mpoMeXyTOUHBIE BBIPAXKCHHSI B TOM pa3zelie MPUBOIUTH HE HYKHO.
@opMmynbl A BBIYUCICHUS MOTPEIIHOCTEH M MPOBEACHHUS MaTeMaTHUeCcKoM 00paboTKu
Pe3yJbTaTOB U3MEPEHHI B 3TOM pa3Jielie TOKE HE IPUBOJIATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHU.

B sTom paszgene otueta MOJIKHBI OBITH MPUBEIEHBI BCE U3MEPEHHBIC M BBHIYMCICHHBIC
pe3ynbTathl. 110 BO3MOXHOCTH, MX HYXHO TPEICTaBISTh B BUJIE HATJLIIHBIX Tabmui. B
MPUBOJIMMBIX 3HAYCHHSIX HEJB3sl OCTABIIATH JIMITHUE JECATHYHBIC pa3psiabl (moapolOHee 00



ATOM TOWJIET peub HIke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHUi, BCE OHU JIOJDKHBI
OBITh MPUBEICHBI B 3TOM paszJieie.

5. Ilpumepsl BBIYUCIEHUN.

B stom pazpene oruera AOKHBI OBITH MPHUBEACHBI MOAPOOHBIE MPUMEPHI BHIYHCICHUN
mo Kaxmoil pabouedt ¢opmyne. He HYXHO NPUBOAWTH BCEX BBIUYMCICHHMA, BIIOTHE
JIOCTaTOYHO OJIHOTO NMPHUMEpPA MO KaXIoi (opmyse. DTOT pasaen Hy)KeH JUisi TOro, YTOObI
npernojaBaTeNlto ObUIO Jierde HaWTH OMMOKY B BBIUYMCICHUSX WJIA H3MEPCHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruncienue norpeniHocTen.

B »stOoM pasmene oryeta AOKHBI OBITH MpEACTaBICHBI (OPMYINBI, MO KOTOPBIM
NpOBOAMIIACH MaTeMaTHdeckass oO0paboTka pe3ynbTaToB uU3MepeHui. J{oMKHBI OBITH
BBIBEJICHBI (DOPMYJIBI, 1O KOTOPHIM BBIUUCISUIUCH CHCTEMATHUYECKHE W CIydalHbIe
MOTPEUTHOCTH U MPECTABICHBI IPUMEPHI BHIYUCICHUHN MO KaXI0W U3 HUX.

DTOT pa3fenn OoTdyeTa CaMbli CIOXHBIM Uil CcTyldeHTOoB. Ilo Hemy Oomble Bcero
BOIIPOCOB, B HEM 0oJiblile Bcero omuOok. Teopust morpemnocTeit 0ObIYHO ObIBaET HaMMcaHa
JUIS TIOJTOTOBJIEHHOTO YMTATelNsd, 3HAKOMOrO C BbICIIEH MaTeMaTuko. B HacTosiem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIB CAMOE BAaXXHOE IO ATOW TEME M H3JIOKUTH
MaTepuaj Mo BO3MOXKHOCTH TPOCTO.

7. I'paduku 1 pUCYHKH.

HeGounpmme rpaduku ¥ pUCYHKH pa3MENIaloTcsl B TEKCTe, a Oospmme - ¢opmaTta A4 -
NPUBOAATCS Ha OTAEIbHOM JiucTe. B mo00M ciiydae OHM JTOJDKHBI OBITh MOJIKCAHBI U
MIPOHYMEPOBAHbI, HA HUX JOJKHBI OBITh CCBUIKM B TekcTe oTuera. I'paduku oOs3aTesibHO
BBITIOJIHSIIOTCS Ha MUJUTUMETpoBOi Oymare. Ha kaxmodt ocu OJKHO OBITH 0003HAYEHO,
Kakas BEJIMYMHA M B KaKUX €AMHUIAX BIOJIb HEEe OTKJajbIiBaeTca. Ha camMux ocsiX IOJKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHOW CETKH. VI3MepeHHbIe Ha OIBITe 3HAYCHUS
MOJNNMUCHIBATh HAa OCAX He ciuenyer. Ha rTpaduk 00s3aTenbHO HAHOCATCA BCE
HKCIIEPUMEHTAILHBIC TOYKW, W TPOBOJIUTCS COeAMHsIomas ux JuHusg. OKOJIIO OJHON WM
HECKOJIBKUX TOYEK OTKJIAJIBIBAIOTCS CHUCTEMATHYECKHE TOTPEITHOCTH COOTBETCTBYIOIINX
u3MepeHuil (nmoapodHee 00 ITOM MONAET peub HUXKE).

8. OKoHUYaTeNbHBIE PE3YIBTAThI, UX 00CYK/IEHUE, BEIBOJIBI.

B osTOoM pasnene oryera HY)KHO MOABECTH HUTOTr IMpoJelaHHONM paboTel. Crienyet
HaNucaTh, KAaKUe TOJyYEHbl BEIMYUHBI, U C KAKUMU MOTPEIIHOCTSIMH.

Ecnu n3mepeHns mpoBOIMIIMCH PA3HBIMU METOJaMH, TO 00S3aTEIbHO HY>KHO CPAaBHHTH
OTH PE3YNbTAaThl U WX MOTPENIHOCTH, CIENATh 3aKIIOYCHHE, KaKOW METOJ| JIydIle, TOYHEE,
ynooHee.

Ecnmm m3BecTHO TabiMyHOE 3HAYCHHE M3MEPEHHOW BEITUYHMHBI, TO HY)KHO 00s3aTEeIbHO
CPaBHHTD €TO C MOJTYYSHHBIM Ha OIbITE 3HAYCHHEM U JIaTh apryMEHTUPOBAHHOE 3aKJIIOUYECHUE
00 UX COBIAJICHUH UM HECOBIAICHUH.

Ecnu B paGote 3HaueHus OAHOM M TOW K€ BEJTMYMHBI NOJYyYEHBI SKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO OTU pEe3yNbTaTbl HYKHO 0O0s3aTeIbHO CpPaBHUTh U JaTh
apryMEHTHPOBAHHOE 3aKJIFOUYCHHUE 00 WX COBIAJCHUH WM HECOBITAICHUU.

B cmydae, korma Mexay CpaBHMBAa€MBIMH BEJIMYMHAMH HWMEIOTCS HEIOIMYCTUMBIC
PacXoXKIIEHHUs, 3TO HY)KHO 00s3aTeTbHO OTMETHTh B OTYETE W BHICKA3aTh MPEIIOIIOKECHHIE O
BO3MOXXHBIX IPUYMHAX ITOTO HECOBIAICHUS.



Ecnu B paboTe cTaBMIOCH LIENBIO MPOBEPUTHh KAaKOW-TO (PU3MUECKUI 3aKOH WU U3YUYHUTh
SBJIEHUE, TO B JAHHOM pasjeiie HeoOX0IuMO J1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOIIPOC.

BrIBOA 10MIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 JIA00OPATOPHOI padoTe

OtyeTt 1o 1abopaTOpHOI paboTe TOHKEH BBITIONHATHCS Ha JucTax Gpopmara A4. 3anucu
Ha JIMCTaX BEAYyTCS TOJBKO C OAHOW CTOpoHBI. Ilo Kpasm jucTta 10JKHA OBITh OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JIMCTaX HE HYKHO, HO U
3acTyllaTh 3a Hee He clleyeT. B paMke B BEpXHEM I0JI€ HYXKHO JIMIIb IIOCTaBUTh HOMEpP
cTpanuibl. [I[poHyMepoBaHHBIMU JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAYMHAsl C TPETHETO.
IIepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI N3MEPEHHUH, HE HYMEPYIOTCSI.

Otuer cnenyer mucatb oT pyku. Eciau Bel ncnonb3yere dykue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIC)» OIMIMOKU, KOTOPHIX ObiBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe OTHOCHUTCS K (GopMysaM, KOTOpble Bbl mogcMoTpenu y Koro-Tto, a He BBIBETH
camu. Jlyudme cnpocuts npenoaasarens. OH MOJCKaXET UM IPOBEPUT, MPaBUIIBLHO U y Bac
IIOJIYYHJIOCh.

TutynapHbI THCT PpabOTHl MOXKET OBITH HalMCAaH OT PYKW WM HaledyaTaH Ha MpPUHTEpE.
DNeKTpOHHas BEPCHUS TUTYJIBHOIO JIMCTa HaxoauTcs Ha caiite ['Y Alla.

Meroanyeckue yka3aHus MO BBIIIOTHEHUIO JTa00paTOPHBIX PadOT MPUBEICHBI B CIEAYIOMINX
nocoOusix nmeromuxcs B 6udnuorexe I'YAII B HarrledaTaHHOM U 3JIEKTPOHHOM BUJE:

Mexanuka. KoneGanust u BonHbl. MonekynsipHas ¢usuka. JIabopaTopHblii MPAKTUKYM
I/N.N. Kosanenko, H.I1. JlaBposckas, H.H. JlurBunosa, I'.JI. [lnexorkuna, I.E. ITorapes, B.K.
[Tpumuniko,. FO.H. Lapes, b.®. udpun, 2014, 132 c.

OnektpudecTBO W MarHetusM. Jlabopartopubii mnpaktukym// /E.H. Kormukos, C.S1.
Mlepbak, WN.N Kosanenko, KO.A. Kysneno, M.H. Kynwounxkas, H.II. JlaBposckas, H.H.
JlutBunoBa, I'.JI. Ilnexotkuna, B.K. IIpunmunko, E.B. Pytekos, , FO.H. Lapes, b.®. Hludpus,
2010,84 c.

BonnoBas onrtuka Jlabopatopusiii npaktukym //E.H. Kortmukos, W.II. KpekryHoBa,
H.I1.JIaBposckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢

KBanroBas ¢usuka. Jlaboparopusiii npaxtukym //I'.A. Becunuea, 1.1 KoBanenko,
H.IT. JIaBpoBckas, H.H. JlutBunosa, B.®. Opnos, B.K. IIpununko, C.I1.danees, E.B.Xonunena,
FO.H. apes, b.®. [lIudpun, 2008, 80 c.

MeTtoanyeckue ykazaHus s 00y4alomMXcs MO MPOXOKACHUI0 CAMOCTOATEIbHOI
padoThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarONIUiicsl BBIMOIHAET paboOTy MO
3a/IaHUI0 M TP METOJUYECKOM PYKOBOJICTBE IMpEToaBaTelisi, HO 0€3 ero HemocpeACTBEHHOTO
y4acTHsl.

s oOyvarommxcsi 1Mo 3a04HOM (opMe 0OydeHHs, caMOCTOsTeNbHas padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOJIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEILHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
Y HABBIKM B YCBOCHHUW M CHUCTEMAaTH3aIlMU MPHOOpPETAeMbIX 3HAHHM, 00€CIIeUYMBAET BBICOKHA



YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITEIIbHYIO  paboTy
00yJarouuxcs SBISIOTCS:

y4e0HO-METOIUIECKUI MaTepHall 1o TUCITUTUINHE;

METOAMYECKUE YKa3aHUs 10 BBITOJHECHHIO KOHTPOJIBHBIX PadoT (i1t 00ydaroImuxcs 1mo
3a04HOM popMe 00yUeHUS).

MeToanuyeckne yka3aHusl JJIs1 00y4AIOIIMXCSH IO NMPOXOXKIAEHUIO NMPOMEKYTOYHOM
arrecTaumnu

[Ipomexxytounass  arrectansi  OOy4yaromIMXCsl  HpeAyCMaTpuBaeT  OLIGHUBAHHE
IIPOMEXKYTOUHBIX U OKOHYATENIbHBIX PE3Y/IbTATOB 00Y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceost:

9K3aMeH — (popma OLIEHKH 3HAHMM, MOJYYEHHBIX OOYYaIOIIUMCS B MPOIECCE M3YUCHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHOU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUISl pElIeHHs MPaKTUYEeCKHX 3aqad. OJK3aMeH, KakK IMPaBUIIO, MPOBOAHUTCS B MEPHOJ
9K3aMEHAIIMOHHOM CECCHU U 3aBEpIIACTCS aTTECTAllMOHHOW OIEHKOH «OTIMYHOY», «XOPOIIOY»,
«YHAOBJICTBOPUTCIIbHOY», KHCYAOBJICTBOPHUTCIBLHO.



Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMmMy JTUCIUTUIUHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl
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