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AHHOTaUs

JucuuruimHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa30BaHUs
— IporpaMmy OakajiaBprara o HamlpaBIeHUIO NoAroToBkH/ creruanbHocT 24.03.02 «CucteMsl
yIpaBJIEHUs] JBU)KEHUEM U HaBUTalus» HarpasieHHOCTH «IIpubopsl U cucTemMbl OpHUeHTaLuH,
CcTa0MIM3aluuy U HaBUTaum». Jlucuurmna peanusyercs kadeapoit «Ne3y.

JlucuuiuinHa HaiesleHa Ha QOpMHPOBAHUE Y BBIITYCKHHUKA CIEIYIOIIMX KOMIIETEHIINH:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MaTEMaTHUECKOT0 aHAIN3a U MOJIEIMPOBAHNUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOIO
UCCIIEIOBaHMS B IPOPECCUOHATIBHOM 1S TETEHOCTI

CopneprkaHue TUCIMITIIMHBI OXBAaThIBAET KPYT BONIPOCOB, CBA3AHHBIX ¢ IpobieMaMu o01ei
bu3uKu.

[IpenoaBanve JIUCHMIUIMHBI IpegycMaTpuBaeT cieayromue (opMbl OpraHu3anuu
y4eOHOro mporecca: JEKIUH, JJa0opaTopHble pabOThl, MPAKTUUECKHUE 3aHITHSI, CAMOCTOSATEIbHAS
paboTa cTy/ieHTa, KOHCYJIbTAIlUH.

[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJA: TEKYILUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHSI JUCUUILIMHBI COCTaBisseT 12 3adeTHbIX enuHuI, 432
qaca.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOJTY9CHHE CTYICHTAMU HEOOXOIMMbIX 3HAHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;
-CO3JIlaHUE MOJJICPKUBAOIIEH 00pa30BaTeIbHOW Cpelbl TMPEMOJaBaHMs 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 OOydYarONIUHCA JAODKEH 00J1a/1aTh CIICAYIOIUMU
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 Kon 1 HanMeHOBaHME HHIMKATOpA
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU

OIIK-1.3.1 obOmagaeT MaTeMaTHYECKUMU
OIIK-1 Cnocoben A ’
N 00IIEH)KEHEPHBIMH 3HAHUSMH B 00J1aCTH

p €CTECTBCHHOHAYYHBIX M OOMEHHKCHEPHBIX

€CTECTBEHHOHAYYHbIC

JUCLIUILINH
1 OOIICHH)KEHEPHBIE

OIIK-1.Y.1 ymeTb npuMeHsTh 3HaHUS B
3HAHMS, METOIBI

00JacTH eCTECTBEHHOHAYYHBIX U
MaTEMaTHYECKOTO
O6menpodeccruoHanbHbIE AHALI3A I 0OIIENH)KEHEPHBIX JUCIUTIINH
KOMIIETCHIINHU OIIK-1.VY.2 ymeer npoBOIUTH

MOJICIIUPOBAHUS,

MaTeMaTUYeCKHE PacueThl U
TEOPETUYECKOI0 U o

MaTeMaTHYeCKUi aHAIHU3 B
AKCIIEPUMEHTAILHOTO .

PO EeCCUOHAIBHON e TETHHOCTH
MCCJICJIOBAHMUSI B

N OIIK-1.B.1 umeeT HaBBIKH TEOPETUYECKOTO

poQeCCHOHAIBHON

Y DKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS B
JIeATETbHOCTH

po(ecCHOHANEHON e TENbHOCTH

2. Mecro nucuumianssl B ctpykType OI1
HucnurninuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:
— Jluneitnas anredpa
— MaremaTnyeckuil aHaiu3
— Teopus BeposTHOCTEN
3HaHMs, TOJNyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOT'YT MCIIOJIb30BaThCS IPU U3YUYEHNUHU APYTUX TUCLUIUIAH:
— DJIEKTPOTEXHUKA
— DJIEKTPOHUKA

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCIUIINHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCITUIIITMHbI

TpyaoeMKOCTb IO ceMecTpaM

Bun yuebnoit paboTbl Bcero Nol Noo No3

1 2 3 4 5




Oobwasn mpyooemKocmeo OUCUUNIUHBL, 19/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020mMoeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 204 68 68 68
B TOM YHCIIC:
nexuu (JI), (gac) 102 34 34 34
npakTtuueckue/cemunapckue 3ansatus (113), 17 17
51 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHnas paboma, Bcero (dac) 93 22 31 40
Buo npomesicymounoit ammecmayuu’ 3ayer, OK3., OK3. OK3.
mudd. 3auger, sx3ameH (3auver, Hudd. 3ay, OK3., OK3.
DK3.*%*) OK3.

*x -
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BUJIAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pazgenbl, TeMbl quCHMILIAHET | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (gac) |CPC (uac)
(qac)
Cewmectp 1
Paznen 1. Mexanuka 11 8 7 8
Paznen 2. Konebanus 1 BOJTHBI 11 6 7 7
Pasnen 3. MosekynspHas Gpu3uka 12 3 3 8
Hroro B cemectpe: 34 17 17 22
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 7 8 10
Pasnen 5. Maruetusm 11 8 6 11
Pasznen 6. Onruka 12 2 3 10
Hroro B cemecTpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanToBas onruka 11 5 7 13
Pasnen 8. KBanTtoBas MexaHuka 11 9 3 14
Pasnen 9. Craructuueckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Uroro | 102 51 51 0|93




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUHU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIIMOHHOTO IHUKJIA

HOMep pazacia HasBanue u COACPIKAHNEC PA3ACIOB U TEM JICKIHMOHHOI'O IUKJIA

Pazgen 1. Mexanuka

IIpenmer Mexanuku. Mexanuuyeckoe ABkKeHue. [loHaTue
COCTOSIHUSL W JI€TEPMHUHHU3M B KJIIACCUYECKOM MEXaHUKE. YpaBHEHUS
JIBWXKEHHs. ['paHMIBI  NPUMEHHMOCTH  KJIACCUYECKOM  MEXaHHUKH.
PensaTuBuCTCKas M KBAaHTOBAsi MEXaHUKA

Kunemartuka nBukeHHsT MaTepuaabHOW TOukH. CKOpPOCTh H
yckopenue. HopmanbHOE M KacaTelbHOE yCKOpeHus. Pannyc KpuBH3HBI
TpackTopud. OCHOBHasl 3ajaya KHHEMATUKH MAaTepUaJbHOM TOUKH.
Kunemaruka aBukeHust abCOMIOTHO TBEPAOro Tena. Bpamienue tBepaoro
Tela BOKPYI HEMOJABMKHON ocH. CBS3b JIMHEHHBIX U YIJIOBBIX BEIMYUH
IIPYU BPALATEIbHOM JBUKCHHUH.

Wuepunaneupie  cucrembl  orcuera.  OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JuHAMMKU - 3akoHbl Hproorona. OcHOBHasg 3anaua
JUHAMHUKU MaTepUAJIbHONW TOYKM. HemHepruaibHble CUCTEMBI OTCYETA.
Cunel mHepuuu. 3akoH coxpaHeHMs uMmyiabca. LleHTp Macc u ero
nBwkeHne. Cuctema eHTpa Macc.

Mexannueckass pabora M MOIIHOCTb. KuHeTHueckass 3Heprus.
ITonss cumin. KoHcepBaTMBHBIE U JMCCUIIATUBHBIE CHJIBL. Y CIIOBUE
NOTEHLUAJIBHOCTH  MOJII CWJI. 3aMKHYTbIE M HE3aMKHYTBIE CHUCTEMBI.
[ToreHunanpHass d3Heprus cuctembl. CBs3p MEXIy NOTEHLHAIbHOU
DHEPrue€il M TOJEM KOHCEPBATUBHBIX CHJI. 3aKOH COXPaHEHUs
MexaHu4yeckoil aHeprun. CucTemMbl eUHMII.

MOMEHT cuiIbl 1 MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB. 3aKOH
COXpPAaHEHHsI MOMEHTa HMIYyJIbCa. MOMEHT HMMIIyJbCa TBEPAOIO Tela
OTHOCUTEJIBHO HEMOJABMKHOW ocu. MoMeHT wuHepuuu. OCHOBHOE
YpaBHEHUE JWMHAMUKHM BpaIATEIbHOIO JBM)KEHHMS TBEPAOrO Teja.
Kunerndeckass »HEprus BpallalOLIEroCsi TBEPAOrO Teja. Y paBHEHUS
JIBUJKECHHUSI M YCIIOBHSI PABHOBECUS TBEPAOTO TeEA.

[Tpunuun otHocutenbHOCTH [anuies, npeoOpa3oBanus ["amues.
[Toctynatel cnenuaibHON TeOpuM OTHOCUTENbHOCTH. IIpeoOpazoBanus
Jlopenna un cnenctBus u3 HUX. OCHOBBI PENATHUBUCTCKOW MEXAHUKH.
WuTepBan, ero MHBapHaHTHOCTb. PenstuBucTCKUl nMMIysbe. OCHOBHOE
YPaBHEHHE DPEINATUBUCTCKOM  nuHamMuku. KuHerndeckass dHeprus
penATUBUCTCKOM yacTulpl. CBA3b Macchl M 3Hepruu. CBsi3b MEXAY
SHEeprued M MMIyJIbcoM dacTHlbl. OCHOBHBIE HJeH o0Olel Teopun

OTHOCHUTEJIbHOCTH
Paznen 2 dusuka KoeOaHu 1 BOJH
IMapmoHnueckmit U AHTapMOHNYECKHUN OCLUILIIATOP

(MareMaTH4YeCKUil MasTHUK, (PU3MYECKH MAasATHUK, KOJEeOaHUS TOJ
neiictBueM yrnpyroil cuiel). Crnoxxenue koneOaHuil. @U3NUECKUil CMbICI
CIEKTPAILHOTO Pa3I0KECHHUS. JuddepennnansHoe ypaBHEHUE
koneOanuii. CBoOoaHbIe, 3aryxaroue KojeOaHus. BrIHyXIeHHBIC
koJieOanus. Pe3oHaHnc.




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

Pasznen 3

MonexymsipHas Gpusuka

TepmoauHaMuyeckue cocTosiHUs U npouecchl. [lonsaTre pyHkunu
cocrosHus. Buytpenuss sueprus. KommdectBo temiorsl. Paborta Tema
OpU U3MEHeHMH ero obObema. IlepBoe Hauano TEepMOJUMHAMUKH.
Temmeparypa ¥ BHYTPEHHSS OJHEprus Kak (YHKIHS COCTOSHHAL
Temnoemkocts. OHTponusa. BTopoe u TpeTbe Hadana TEPMOIUHAMHUKH.
Teopemsr Kapno. 3akon Bo3pactanus sutponuu. [lopsaok u 6ecopsiiok
B nipupoze. TepmoauHaMudeckrue GyHKIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHHS, BHYTPEHHSS DHEPIUS,
TEIUIOEMKOCTH, ypaBHEHHe ajauabaTel, paboTa MpH  Pa3IMUHBIX
nporeccax, 3HTponus). BepostHocts u Quykryanuu. Pacnpenenenus
Maxkcemna. CkOpocTH  TEIIOBOrO  JIBHKEHUs Mouekyn. CpenHss
KMHETHYecKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKOMH
TEOpUU HJCAIBbHBIX razoB. Pacmpenenenue bosbinMana. ODHTponus W
BEpOATHOCTb. Da30Bble paBHOBECHS U IpEBpALllEHUs. DIEMEHTbI
HEPABHOBECHOM TEPMOAMHAMUKH. SIBIEHMS IIepeHOCa, KUHETHYECKHE
apineHus. KonpencupoBanHoe coctosHue. Kunematmka M AMHaMuKa
JKUJKOCTEH U T'a30B.

Pazmen 4

DIIeKTPUUYECTBO.

DneKTpocTaTHKa B BaKyyMme. 3aKOH COXPAaHEHMS IEKTPHUUECKOTO
sapsina. 3akoH Kynona. Cuctemsl eaunun. lIpuHnun cynepno3uiuu.
CucteMbl 3apspK€HHBIX YacTHI. OJeKTpuueckuil aumosib. Pabora cui
DIICKTPOCTATUYECKOTO  Mmoyisl. TeopemMa O  IHUPKYISIUM  BEKTOpPa
HarpspDKeHHOCTH.  [lOoTeHIMaNbHOCTh  AJIEKTPOCTATUYECKOTO  IOJI.
HarpspkeHHOCTh M OTEHIIHAN 3JEKTPOCTATHYECKOTO TOJS. CBSA3b MEXITY
Humu. Teopema I'aycca ans 3JI€KTpPOCTaTHUECKOTO TMOJS B BaKyyMe.
[ [pumenenue Teopemel ['aycca Kk pacyeTy noJieu.

OnexTpocTaTHKa B BemecTBe. Tumnsl qusnekTpukoB. [omspuzanus
TUAIIeKTpUKoB. CBOOOAHBIE M CBs3aHHBIE 3apsiibl. JlMdnexkTpuueckas
BOCIIPUMMYHUBOCTh. [lM3ekTpudeckas MPOHHUIIAEMOCTh. DJIEKTPUUYECKOe
cMmemenne (MHAyKnWs). Teopema [aycca Ui 3IIEKTPHUYECKOTO TIONS B
JTUBJICKTPUKE. Y CIIOBHUS Ha TpaHMIE paszenia ABYX AMINEKTpUKOB. Ilome
BHYTpM TIPOBOJHMKAa M Yy ero mnosepxHocTtu. OOmas 3amada
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOJHHKA.

Konnencaropbl. DOHeprust CHUCTEMBI JJIEKTPUYECKUX 3apsi/IOB.
OHeprust 3apsyKeHHOro MpoBojgHUKA. OObeMHas IUIOTHOCTb SHEPIUU
AIIEKTPHYECKOTO TIOJIS.

VYCloBUsL  CYIIECTBOBaHMS DJIEKTPUYECKOTO TOKa. YpaBHEHHE
HEIPEPBIBHOCTU. DJIEKTPOABIKYIAsd cwuia. HemoreHnmanpHOCTh MOJIA
CTOpoHHMX cui. 3akoHbl Oma u JDxoyns-JleHna B WHTErpanbHON
nuddeperpmanbHon hopmax.

Pasgen 5

DNeKTpoANHAMUKA

MarauTrocTaTika B BEIIECTBE. HamaramueHHOCTE.
MonekynspHble TOKA. MarHutHas BOCIHPUUMYHUBOCTh. MarnurtHas
MPOHUIIAEMOCTh. HamnpsskeHHOCTh MarHUTHOTO MOoJsA. /namarHeTukw,
napaMarHeTuku, (eppomarnetuku. Teopema 0 UHPKYISLUU BEKTOpa

HANPsDKEHHOCTH MarHUTHOTO NoJis (MHTerpanbHas U quddepeHnmanbHas




dbopmbl). YCIIoBUS HAa TPAHUIIE IBYX MarHETHKOB.

3akoH ®dapanes. [IpaBuno Jlenna. CamouHayKLHs.
NupyktuBHOCTh. B3aumuas wHAaykuus. B3amMHas MHIYKTHBHOCTB.
OO0beMHass ITUIOTHOCTh JHEPIHMM  MAarHWTHOTO mojis. BuxpeBoe
anekTpuueckoe nosne. Tok cMmemenusa. Cucrema ypaBHeHUI MakcBesuia.
Marepuanbnsle ypaBHeHus. KBasucranmonapusie Toku. IHBapHaHTHOCTB
ypaBHeHHWH MakcBemia OTHOCHTEIbHO TpeoOpa3oBanuii JlopeHna.
[TpuHIMIT OTHOCUTENILHOCTH B AJIEKTPOIMHAMUKE.

Pasznen 6

Ornruka.

BonHoBoe ypaBHEHHE s 3JIEKTPOMAarHUTHON BosHBI. CBoOMCTBa
ANEKTPOMAarHUTHBIX BOJIH. Bekrtop IloliHTHHra. MIHTEHCHBHOCTH CBeTa.
Oddexr [lommepa ans IJIEKTPOMArHUTHBIX BONH. OTpaxeHue u
npenomiieHue cBera. Onrtuueckoe wuzoopaxkenue. [Ipunnun Depwma.
Wutepdepennust  cBera. KorepeHTHOCTh M MOHOXPOMATHYHOCTb.
Hudpakmus ceera. [Mpunnun I'rolirenca-Openens. Meton 3o Openens.
Hudpakuus Ppaynrodepa Ha Imend U AUPPAKIUOHHOW peEIIETKE.
l'onorpaduu. EcrecTBeHHBIN M MOJISPU30BaHHBIN cBeT. 3akoH Martoca.
[Tonsipu3anus cBeTa NpU OTPaXEHUH U MpeIoMIIeHUH. 3akoH bproctepa.
[BoiiHoe nydenpenomsienne. HopmanbHas M aHOManbHas AUCHEPCHS.
®azoBast u rpynnosas ckopoctu. ®opmyna Panes. Dnementsl @ypbe -
ONTHUKH.

Pazmen 7

KBanToBas ontuka

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbl U3ITydeHUs
abconoTHO uepHoro Ttena. KBaHroBas rumore3a u ¢opmyna [lnanka.
KBantoBas ontuka. @Dotosdpdekr, onsitel CroseroBa. DOTOHBI
[aBnenune cBera. KopnycKyJIsIpHO-BOJIHOBOM JyaJlu3M JUIs  CBETAa.
O¢pdext Komnrona.

Pasnen 8

KBanTOBass MexaHuka

Teopus bopa. Onbitel @panka u I'epua. KopnyckynsipHo-
BOJIHOBOW Jyanu3Mm Mukpodactull. ['mmoreza ne bpoinsa. ®as3oBasg u
IpynIoBas CKOpocTH BoJH A€ bpoiinsa. BonHoBoi naker. Cratuctudeckoe
WCTOJIKOBaHME BOJH Jae¢ bpoinsg. IlpuHnum  HeonpeneneHHOCTH
['eiizenOepra. BonHoBast ¢yHKIUs, ee OCHOBHbIE cBoicTBa. OmnepaTopsl
¢usznueckux BeIMYMH. BpemeHHoe U cTalMOHapHOE ypaBHEHUE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBHKEHUS.
CBoOomuas uactuna. Yacrtuma B OECKOHEUYHOHM ITOTEHIIMAILHOM SIME.
KBanToBbiii ocrwistop. HyneBas sHeprus, HyneBble KosieOaHUS.
[TpoxokaeHne YacTUllbl 4yepe3 MOTeHIMaNbHbIM Oapbep. TyHHEIbHBIN
3P dexT.

ATOM BOZOpOJAa B KBAHTOBOM MexaHuKe. KBaHTOBBIE uHCIIa.
OpOuTanbHbBIl MEXaHWYECKUH M MAarHUTHBIM MOMEHTHI 3JIEKTpOHA B
atome. OpOutaribHOe rUpoMarHuTHOe oTHomeHue. Onwir IlTepHa u
I'epnaxa. CniuH snekrtpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHILI.
®epmuonsl U 0030HB.. CHUMMETpUSi BOJHOBOM (PYHKIIMHU CHCTEMBI
onuHakoBbiX yacTuil. Ilpunnun Ilaymu. OObsicHeHHE NEPUOIMUECKON
cucreMsbl ieMeHToB J[.M1.MeHneneeBa. DHEpreTHYeCKnid CIIEKTP aTOMOB
1 MoJieKyJL. [Tpupona XMUMUYECKOU CBSI3H.

Pazpen 9

Craructudeckas pusnka

Craructuueckuii meton. ®a3zoBoe npoctpancTBo. Pacnpenenenue
['n66ca. CraTucTueckoe NCTOIKOBaHUE SHTponuu. CBOOOIHAS SHEPTHSL.
CraTtucTuyeckoe ONHUCaHUE KBAHTOBOM CHUCTEMBI, pa3IMdhe  MEXIY
KBaHTOBOMEXaHUYECKOM U CTaTUCTUYECKOU BEPOSTHOCTSIMH.




Knaccnueckas

DJIEKTPOHBI B

HEBBIPOKICHHbBIN
TennoeMKoCcTb KPUCTAIIMYECKON PELIETKH.
teopus DiiHmTeiHa u Jlebas. ®ononbl. DOTOHHBINH ra3.

Pacnpenenenue

CTaTUCTHKA

KpUCTaJlIAX.
ANEKTPOHHBIN

®epmu-/lupaka
Oueprust  Depmu,

ras.

JJIA

Makcsemna-bonsiimana.
cratuctuk Pepmu-/lupaka n boze-OiiHmrelina. CpaBHEHHE pa3IMYHbIX
CTaTUCTHK.

3J€KTPOHHOTO
BBIPOXKJCHHBIA U
DNEeKTpOHHAsI TEIIOEMKOCTb.
Kimaccuueckast teopus,

KBanToBkie

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

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

Ne
/o

TeMbl MPaKTUYECKUX
3aHATUU

DopMbI MPAKTUYECKUX
3aHATUU

TpynoeMKOCTb,
(dac)

N3 Hux
MPaKTUYECKOM
MOATOTOBKH,
(dac)

No
paszaerna
JIACITAII

JIAHEI

Cemectp 1

Kunematuka
U ITUHAMHAKA
MaTepuaIbHON TOYKU

Pemenue 3agau

2

Kunemaruka
Y IMHAMHKA
a0COTFOTHO TBEPJIOTO
Tena

Pemenue 3agau

CrrenmanpHas
TeopHUs
OTHOCUTEJIBHOCTHA

Pemenue 3agau

Kunemaruka
U IUHAMHUKaA
KoJIeOaHui

Pemenue 3agau

XapakTepucr
WKH BOJIHOBBIX
IIPOLIECCOB

Pemenue 3agau

MonekynsapHo
-KUHETUYECKast
TEOpUs

Pemenue 3agau

Cemectp 2

Hanpsixennoc
Thb U ITOTEHIUAI
JIEKTPOCTATUYECKOTO
T10JIst

Pemenue 3agau

JBr>xeHue
3apSKEHHBIX YaCTUILL
B
3JIEKTPOCTATUYECKOM
oJIe

Pemenue 3agau

JusnexTpuku
B DJIEKTPUYECKOM
nosie. KonieHcaTopsl

Pemenue 3amau

Xapakrepucr
VKU JIEKTPUYECKOTO

Pemenue 3amau

rasa.




TOKa

Nupyknus
MarHuTHOTO TIOJIA.
Cuiibl B MArHUTHBIX
MTOJISIX

Pemenue 3amau

3aKoH
NEKTPOMAarHUTHOU
uHaykunu Papanest.
PaboTa B MarHuTHbBIX
IIOJIAX

Pemenue 3amau

Hutepdepenn
us, nudpakuus,
TOJIIPU3AITUS

Pemrenue 3amgau

Cemectp 3

Tenmosoe
U3IIy4YeHHE,

dboTodrpdext

Pemrenue 3amgau

Dddexr

KomritoHa, cBOMCTBa
($hoTOHOB

Pemenue 3agau

Atom
BOJIOpOJIA
Jlocrynarsl bopa

Pemenue 3agau

CooTHolieHue
HEOIPEEIEHHOCTEN
['eiizenbepra, BOIHBI

ne bpois

Pemenue 3agau

YpaBHeHue
[IIpenunrepa
[ToreHmaneHbIe
Oapbepbl

Pemenue 3agau

KBauroBas
CTaTUCTHKA

Pemenue 3amau

Bcero

51

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

No

o/

HaumenoBanme nabopaTtopHbix paboT

TpynoeMKkocTs,
(dac)

N3 Hux
IIPaKTUYECKON
MOJITOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cewmecrp 1

Magtauk Makcseiia

HaknoHHEBIIT MasTHUK

CTONKHOBEHHE MIApOB

MaremaTnueckuii 1 000POTHBIA MasITHUKU

QW NEF

Onpenenenre CKOPOCTH 3ByKa B BO3AYXe

WWwW s>

WINFP N

Cemectp 2




1 Onpenenenue AJIEKTPOEMKOCTH 4 4
KOHJICHCATOpa
2 | HccrnenoBanue penakcaliOHHBIX KOJeOaHUI 4 4
3 | Ompenenenne ropu30HTAIBHON 3 5
COCTaBJISIONICH HAMPSKECHHOCTH MarHUTHOTO
oJIs1 3eMJIu
4 | OnpeneneHue yAeIbHOTO 3aps/ia AJIEKTPOHA 3 5)
5 | Koxsua Herotona 3 6
Cemectp 3
1 | IIpoBepka 3aKOHOB TEIJIOBOTO U3JIy4EHHUS 4 7
2 | Buemnuii potoad ekt 3 7
3 | Dddexr Xomna B repMaHUH 4 9
4 | OnpexneneHue NOTEHIMAIOB BO30YXKIEHUS 3 8
aTOMOB
5 OrnpezenieHne MHUPUHBI 3aMPELICHHON 3 9
30HBI TIOJYIIPOBOJTHUKA
Bcero 51
4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO
4.6. CamocrosrenbHas padoTa 00yJaronIxcs
Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.
Tabmmua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb
. Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bua camocrositensHOM paboThI
qac qac qac qac
1 2 3 4 5
M3yueHne TeOpeTHIecKoro Marepuasia 30 7 10 13
nucturnHbl (TO)
[ToaroroBka K TeKyIeMy KOHTPOIIO 30 7 10 13
ycneBaemoctu (TKVY)
[ToaroroBka K MPOMEKYTOUHOMH 33 5 11 14
atrectauuu (ITA)
Bcero: 93 22 31 40

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXcs M0 JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHON padOThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepedyeHpb MeYaTHBIX U DJEKTPOHHBIX y4eOHBIX M3/IaHUI MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb NMe4aTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3TaHUI

KomiuecTso 3x3eMIuIsipoB B
HIudp bubnuorpaduyeckas cceuika / URL anpec oubnmiorexe
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)
[53(075)] CagenneB 1.B. Kypc obmieit ¢pusuku: dO4), 'C(94), 'CU3(1)




VYuebnoe nocobue B 3 1. 2014. T.1.
Mexanuka. MosnekyssipHasi pu3uka

CagenbeB U.B. Kypc obmielt huszuku:
VYyebnoe nocodue B 3 1. 2014. T.2.
DNEeKTPUUECTBO U MarHeTus3M. BosHbL.
Ornruka.

[53(075)] DO(4), TC(94), TCU3(1)

CagenbeB U.B. Kypc obmeii puzuku:
VY4eOHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanrtoBas ontuka. AtoMHas (u3HKa. ®O(4),I'C(91), I'CU3(1)
®u3suka TBepAOro rena. Pu3znka aTOMHOIO
SIpa ¥ 2JICMEHTAPHBIX YaCTHI

CagenbeB U.B. Kypc ¢usuku: YueGHoe

[53(075) mocobue B 3.1. T.2. DieKkTpuyecTBo.
Cl12 Kone6anus u Bonubl. BomHoBas ontuka. POE), TCO8)
2008

[531 B83] Hponos U.E. Mexanuka: OCHOBHbBIE 3aKOHBI.

M.: ®uz-matiut, 2015 ['C(133), I'CU3(1), ITI(6)

[53(075)

T76] Tpodpumona T.U. Kypc ¢pusuxu. 2007, DOQ3), I'C(27

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTtn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX O0OpPA30BATENIBHBIX PECYPCOB HMH(OPMALMOHHO-
TEJIeKOMMYHUKaIMOHHOMU cetn «HTepHeT»
URL aapec HanmenoBanue
(http://lib.aanet.ru/) bubaunorexka ['YAII
http://lms.guap.ru dusuka 1
http://lms.guap.ru dusnka 2
http://Ims.guap.ru duzsnka 3

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO MpoLEcca M0 AUCLHUIINHE.
[lepedyeHp uConb3yeMOro NporpaMMHOro odecnedeHus npejacranieH B Taduuue 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

No /1t HanmenoBanue

He npenycmorpeno

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

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno



http://lib.aanet.ru/

9. MarepuanbHO-TeXHUUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Howmep aypuropuu
Nen/m | HammeHOBaHME COCTaBHOM YacTH MaTepUATIbHO-TEXHUYECKON Oa3bl (pm
HEOOXOIMMOCTH )

1 Jlexumonnast aynuropus

2 Crnennanu3upoBaHHas jadoparopust «MexaHuKa» 31-04

3 Crernuanu3upoBaHHas 1adbopaTopust « IJIEKTPOMArHeTHU3M 32-04

4 CrienmanusupoBaHHas gadoparopus «ONTHKA 32-06

5 Crnenmanu3upoBaHHas abopatopust «KBantoBas Ouznka» 32-03, 32-05

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJI NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB Il IPOBEICHHsI IPOMEKYTOYHOM aTTeCTAIlUH

Bua npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 9K3aMCHY.

10.2. B kayecTBe KpUTEPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHJIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKama P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHNUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJa€eT BBIBOJBI M 0000IIEHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIelNaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIJICET CHCTEMOH CIeMaTN3UPOBAHHBIX MTOHITHIA.

(XOPOLIO»
(Ga4uTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPaTypHl,

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— WCIIBITHIBAECT 3aTPYAHEHUs B NPAKTHYECKOM IPUMEHECHHH 3HaHWM

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HaIpaBJICHUS,
— c1abo apryMeHTHPYET HayIHbIC ITOJI0KEHUS,

— 3arpynHsieTcs: B GOpPMYJIUPOBAHUHU BBIBOJOB M 0000IICHUH;

— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— oOyyaromuiics He YCBOWJ 3HAUYUTEIBHOW YacTH MPOTPAMMHOTO
MaTrepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMOKM W  HETOYHOCTH  IpHU
PAacCMOTPEHHH TMPOOIEM B KOHKPETHOM HAIPaBICHHUH;

— WCHBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NMPUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHUS;

— He (JOPMYIHPYET BHIBOJAOB M 0000LICHUH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne i/m [Tepedyens BompocoB (3a1a4) 1S IK3aMeHa Kox
UHJIMKaTopa
Cemectp 1
1 OcHOBHbIE KHHEMaTHYeCcKUe NOHATHs. KnuHeMaTrnka MaTepuanbHON OIIK-1.3.1
Touku. CKOpOCTh U YCKOPEHHE MaTepHaIbHON TOUKH
2 Y ckopeHue npu mIOCKOM KPUBOJMHEWHOM JBUKEHUU OIIK-1.3.1
3 KunemaTtuka abcoioTHO TBEPIOTO TEa OIIK-1.Y.2
4 CBs13b IMHEWHBIX U YIJIOBBIX BEIMYUH OIIK-1.B.1
5 O0600111eHHBIE KOOPJUHATHI U CTETIEHU CBOOOIBI OIIK-1.3.1
6 OcHoBHasl 3a/1a4ya KHHEMATUKH /1711 MaTepUalbHON TOUKU OIIK-1.V.2
7 3akonsl HeroToHa OIIK-1.3.1
8 3axonbl Keriepa 1 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-1.Y.2
9 [IpuHIMIT NeTepMUHU3MA OIIK-1.B.1
10 3aKOH COXpaHEHMS UMITYJIbCa OIIK-1.B.1
11 Teopema o IBM)KEHUU IIEHTpa Macc OIIK-1.3.1
12 I'paBuTanIMOHHAs U UHEPTHAS MacChl OIIK-1.V.2
13 MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-1.B.1
14 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa OIIK-1.3.1
15 CekTopuasibHasi CKOPOCTh OIIK-1.3.1




16 PaboTa, MOLITHOCTh U KHHETHYECKAs SHEPTHS OIIK-1.Y.2
17 [ToreHnnanpHble U HEMTOTEHIINAJIHHBIE CUJIBI OIIK-1.B.1
18 [ToTennmanpHas SHEPTHsI, 3aKOH CoxXpaHeHuss Mexanndeckoit sHeprun | OITK-1.3.1
19 MomMeHT uHepIuu OIIK-1.3.1
20 Teopema IllteitHepa OIIK-1.Y.2
21 MoMeHT UMITyJIbca aOCOIIOTHO TBEPIOTO TeJa OIIK-1.Y.2
22 Kunernueckas sueprust ATT. Pabota u momaocts Bpamenust ATT OIIK-1.B.1
23 [Ipunuun otHOcUTENbHOCTH [anumnes OIIK-1.3.1
24 DxcnepumeHTanbHbie npeanocbuiku CTO OIIK-1.3.1
25 [Toctynate! DitHIuTelHA, TpeoOpazoBanus Jlopenna OIIK-1.Y.2
26 CrnenctBus u3 npeodpazobanus Jlopenna. 3akoH cloxeHus OIIK-1.B.1
ckopocrei B CTO
27 HNHuTtepBan OIIK-1.3.1
28 PensgruBucrckas nuHaMuka OIIK-1.3.1
29 WNuBapuanThl Teopun oTHOcHTENbHOCTH. [IpuHIun s3xBuBasienTHoct | OIIK-1.Y.2
30 HewneprumanbHbIe CUCTEMBI OTCYETA OIIK-1.B.1
31 HNuddepennnanbaoe ypaBHeHHE KoyieOaHuii py>kuHHOro MasitHuka, | OITK-1.3.1
€ro pelieHne
32 Bekropnast nuarpamma OIIK-1.3.1
33 DHeprusi TapMOHUYECKUX KOJIeOaHMI OIIK-1.Y.2
34 YcnoBus BO3HUKHOBEHUS KOJeOaHU OIIK-1.B.1
35 Pu3NUECKUil 1 MaTeMaTUYECKUN MasSTHUKU OIIK-1.3.1
36 3aryxaromnue Kouebanus OIIK-1.Y.2
37 Beinyxaennsle koieOanus. Pezonanc OIIK-1.3.1
38 Crnoxxenue KoseOaHuii OHOTO HAMPABIICHUSI C OJMHAKOBBIMU OIIK-1.B.1
4acTOTaMH
39 CrnosxeHue B3aUMHO MEePICHIUKYISIPHBIX KOJIeOaHui OIIK-1.3.1
40 Bomubl. OCHOBHBIE TTOHATHS OIIK-1.Y.2




41 YpaBHeHHe Oeryiei BOJHbI OIIK-1.3.1
42 BonnoBoe ypaBHeHune. CKOpOCTh BOJIHBI B YIIPYTO#l cpefie OIIK-1.Y.2
43 DHeprusi BOJIHbBI OIIK-1.B.1
44 NHTEHCUBHOCTD BOJIHBI OIIK-1.3.1
45 Dddext Jomnepa OIIK-1.Y.2
46 Hudpakius BonH. [Tpunmun [toiirenca OIIK-1.B.1
47 WNuTepdepenius BOIH OT ABYX HCTOYHHKOB OIIK-1.3.1
48 Crosiune BOJIHBI OIIK-1.Y.2
49 Hucnepcus, rpynioBasi CKOpOCTb BOJIH OIIK-1.B.1
50 Wneanbuslii ra3. JlaBneHue Ha CTEHKY COCYAA. OIIK-1.3.1
51 [TapameTpsl cocTOsIHUS, TEMIIEpaTypa. Y paBHEHNE COCTOSIHUA, OIIK-1.Y.2
(GYHKIUS COCTOSIHUS
ol BHyTpeHHss SHEprUs UIeanbHOro ra3 OIIK-1.B.1
53 Pabota naecanpHOro ra3a B pa3InyHbIX TEPMOIUHAMUYECKUX OIIK-1.3.1
Iporeccax.
o4 ITepBoe Hayan0 TEPMOAMHAMUKH. OIIK-1.3.1
55 AnrabaTHYecKuil mporecc. OIIK-1.Y.2
56 [ukn Kaphuo OIIK-1.B.1
S7 PabGora TemnoBoro nBuraTens OIlK-1.3.1
58 OOpaTUMOCTh TEPMOAMHAMUYECKUX TIpoIieccoB, Teopembl Kapro | OIIK-1.3.1
59 Hepasencteo Knaysuyca. SuTponms OIlK-1.Y.2
60 DHTpONHSI U BEPOSATHOCTh OIIK-1.B.1
61 bapometpuueckas popmyna. Pacnpenenenne bonsiimana OIIK-1.3.1
Cemectp 2
1 HanpsixénnocTs anekTpudeckoro nois. IIpuHnun cynepno3nnun OIIK-1.3.1
5 ITorenuuman 35eKTpUdecKoro nojis. IIpuHnun cyneprno3uumm. OIIK-1.3.1
Teopema o nupkysauuu Bekropa E
3 ITorok BekTopa E. Teopema I'aycca nins Bektopa E OIIK-1.Y.2
4 CunoBble JIMHUU U KBUIIOTEHIIUAJIbHBIE [IOBEPXHOCTH OIIK-1.B.1




5 CnenctBus u3 TeopeMsl ['aycca OIIK-1.3.1
6 Hanpsok€HHOCTS M OTEHIMAIT AJICKTPUYECKOTO WO OIIK-1.3.1
7 DNEeKTPUYECKHUI TUTIONH BO BHEIITHEM I10JIE OIIK-1.¥.2
8 [IpoBOIHUKY B 3JIEKTPUYECKOM I10JIE OIIK-1.B.1
9 Juanextpuku. BekTop anekrpudeckoit nHaykuun. Teopema ["aycca OIIK-1.3.1
JU1st BeKTopa D
10 ['pannunbie ycnoBus 11t BekTopoB D u E OIIK-1.3.1
11 DnekrpoémkocTh. KoHaeHncaTopbl OIIK-1.Y.2
12 [TapannenpHOE ¥ MOCAEAO0BATEIBHOE COCIMHEHUE KOHIEHCATOPOB OIIK-1.B.1
13 DHeprus EKTPUICCKOTO MOJIS OIIK-1.3.1
14 Onekrpuyeckuit Tok. [ImoTHOCTH TOKa OIIK-1.3.1
15 3akonbl OMa B 0OBIKHOBEHHOM U AuddepeHnnaibHon hopmax OIIK-1.Y.2
16 3akon Oma 1J1d 3aMKHYTOH 1Llenu OIIK-1.B.1
17 3akonsl Jxoynsa — Jlenna B 00bIKHOBEHHOM 1 U dhepeHIHanbHOMI OIIK-1.3.1
dhopmax.
18 MarautHas UHIYKIHS OIIK-1.3.1
19 3akon buo — Casapa — Jlamraca OIIK-1.Y.2
20 MaruuTtHas UHAYKIHS IPSIMOTO MIPOBOJA C TOKOM OIIK-1.B.1
21 B3anMozeicTBre MpoOBOTHUKOB C TOKAMH OIIK-1.3.1
22 JIunoyIbHBIA MarHUTHBIN MOMEHT. MarauTtHoe moje koHTypa ¢ Tokom | OIIK-1.V.2
23 MaruvuTHas HHAYKIUS IBUKYILErocs 3apsiaa. Bzaumoaencraue OIIK-1.B.1
JBUKYIIUXCS 3aPSI0B
24 JIBrKeHue 3apsyKeHHBIX YaCTUIl B MArHUTHOM T10JI€ OIIK-1.3.1
25 Teopema o nupkymnsiuuu Bektopa B OIIK-1.B.1
26 MaruvuTHas HHAYKIUS TOPOUIA U COJIEHOU 1A OIIK-1.YV.2
27 Mexanunueckasi paboTa B MAarHUTHOM I10J1€ OIIK-1.3.1
28 Maruuthsiii notok. Teopema ["aycca g Bektopa B OIIK-1.B.1
29 MarauTHeIA IUI0JIb B MAaTHUTHOM II0JIE OIIK-1.V.2




30 Marueruku. Teopema o nupKyssiuu Bekropa H OIIK-1.3.1
31 SABnenue heppomarneruzma OIIK-1.B.1
32 DneKTpoMarHuTHasT MHIYKIIUS OIIK-1.3.1
33 Camounnyknus. B3anmuast iHIyKIus OIIK-1.B.1
34 DHeprusi MarHUTHOTO TIOJIS OIIK-1.Y.2
35 BuxpeBoe anekTpudeckoe mosie OIIK-1.3.1
36 Tok cmemmeHus OIIK-1.3.1
37 Ypaaenust Makcperia OIIK-1.Y.2
38 BonHOBOE ypaBHEHHE 3IEKTPOMArHUTHOTO TIOJIS OIIK-1.3.1
39 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH OIIK-1.B.1
40 3aKOHBI PEJTOMIICHUS U OTPAKEHUSI CBETA OIIK-1.3.1
41 KorepeHnTHoCTh CBeTa OIIK-1.3.1
42 WuTepdepenius cBeTa OT IBYyX UCTOUHUKOB OIIK-1.Y.2
43 Hudpakmus. [Tpuamun [tolirenca — @penens OIIK-1.B.1
44 3onb1 Openens. Judpakuus @paynrodepa Ha mienu OIIK-1.3.1
45 Hucnepcus cera OIIK-1.Y.2
46 JudpakuonHas pemeéTka OIIK-1.3.1
47 [Monspuzanus cera OIIK-1.B.1
48 Crenenp nonspuszanuu. 3akoH Mantoca OIIK-1.3.1
Cemectp 3
TennoBoe u3iyueHue OIIK-1.3.1
3aKOoHBI U3Ty4YeHUs! a0COIOTHO YEPHOTO TeNa OIIK-1.Y.2
®opwmyina Penes — J[xxunca. Pacnipenenenue [1nanka OIIK-1.B.1
dotordpdext OIIK-1.3.1
TopMO3HOE PEHTTE€HOBCKOE H3TyUeHNE OIIK-1.3.1
®oronsl. KopryckynsipHO — BOJTHOBOM Ayanu3M JJsl CBETa OIIK-1.V.2
OS¢ dexr Komnrona. Omnupuueckrue 3aKOHOMEPHOCTH B CIIEKTPax OIIK-1.B.1




aToMa BOJIOpoAa

8 Mopenb aroma o Tomricony OIIK-1.3.1
9 Mopaenb atoma o Pezepdopay. Ilocrynarsr bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdensbaa OIIK-1.Y.2
11 Bomnsr /le bpoitns OIIK-1.B.1
12 BonnoBas ¢pyHKIms OIIK-1.3.1
13 VYpasuaenune Lpéaunarepa OIIK-1.3.1
14 CootHomenne HeonpeaenéHuocrei I eitzendepra OIIK-1.B.1
15 MuxkpouacTuiia B O4HOMEPHOM OTEHIMAIBHOM siMe ¢ oo-Mu cTeHkamu | OIIK-1.Y.2
16 MukpoyacTuia B TpEXMEpHOM HEMPOHUIIAEMOM MTOTEHITHATLHOM OIIK-1.3.1
SATIIKE
17 CTOJIKHOBEHHE MHUKPOUYACTHUIIBI C IIOTEHIIUATBLHBIM 0apbepoM OIIK-1.B.1
18 MukpoyacTuIia B HEIPOHHUIIAEMOU cdepe OIIK-1.3.1
19 IMapMoHHUYeCKHi OCIUIUTSITOP B KBAHTOBOM MEXaHUKE OIIK-1.Y.2
20 KBanTOBBII poTaTop OIIK-1.3.1
21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 ToxaecTBeHHOCTh KBaHTOBBIX yacTHLl. [Ipuanmn [Taynu OIIK-1.Y.2
23 3anoHeHHEe AMEKTPOHHBIX 000I04ek. Tabnuma Menaeneena OIIK-1.B.1
24 XapaKTepUCTUYECKUE PEHTITEHOBCKHE CIIETPhI OIIK-1.3.1
25 OHeprus cBA3U B MOJIEKYJIE OIIK-1.Y.2
26 Pacnipenenenne @epmu - J[upaka OIIK-1.3.1
27 Pacnipenenenue boze - DiiHmTelina OIIK-1.B.1
28 DHEpPreTUYECKHE 30HbI B KPUCTAILIAX OIIK-1.3.1
29 [TpoBOAMMOCTB MOTYITPOBOTHHKOB OIIK-1.3.1
30 CrioHTaHHBIE U BBIHYXKJEHHBIE TIEPEXO0/IbI OIIK-1.¥.2
31 [Tpunnun paboTs! 1azepa OIIK-1.3.1
32 Knaccuueckas teopus teroeMkocTtH rononra u [Itn OIIK-1.B.1
33 KBaHTOBas Teopus TEMIOEMKOCTH DWHILITEIHA OIIK-1.3.1




34 KBanToBas Teopus terioeMkoctu Jlebast OIIK-1.Y.2
35 KonTakTHble sBIECHUS OIIK-1.3.1
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adyera
Kon
Ne /it [epeuens BompocoB (3anay) st 3auera / qudd. 3agera
p p (3ana9) 1 aupd VHIUKATOPa
Y4eOHBIM IJIAHOM HE TPETYCMOTPEHO

[lepeyenp TeM [Uis KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM J1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TprMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
B KypCcOBO# pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUHOM aTTecTallMd B BHJE TECTHUPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBbIii TepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHJUKATOpa

Tect 1

1 BonHoBas hyHKIMS JODKHA OBITh: @) TOJIEKO KOHEYHOM;

0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHCYHOH,
HEINIPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.B.1

2 Bribepure npaBmiibHY0 GOPMYTUPOBKY JUISI COOTHOIICHUS

h

HeOHpeHeHeHHOCTCﬁ ces

a) AE'AP>h, 6) AF-AP>h, B) AX'At>h, 1) AE-At>

OIIK-1.B.1

3 Kaxkoe xBaHTOBOC YHUCI0, 3aJaromec COCTOAHUC DJICKTPpOHA B aTOMEC

BOJIOPO/1a,

ompeieNsieT 3HaueHue ero sHeprun?  a) [1aBHOE KBaHTOBOE
gucno. 0) OpOurambHOE KBAaHTOBOE YKCIO. B) MarmmrHoe
KBaHTOBOE uncyio. T) CHMHOBOE KBAHTOBOE YHUCIIO.

OIIK-1.Y.2

4 Z[J'ISI P — COCTOSAAHHUSA DIICKTPOHA B aTOME Op6I/ITaJ'H>HBII71 MOMCHT

a)

uMnynbca Ly paBeH:

0,6) 73, B) A2, 1) h (h — moctosuuas Ilnanka)

OIIK-1.B.1

5 depMHOHAMH SBISIOTCS: ) BCE Pa3psKEHHbIE YaCTUIBI, O)

YaCTHUILbI C TOJTYHCIIBIM CIIMHOM, B) qaCcTHUlbl C LICIBIM
CITMHOM, 1") HeflTpaJ'ILHBIe YaCTHUIIbI

OIIK-1.Y¥.2

6 Crammonapuoe ypaBuenue llpénunarepa nmeer Bua: a) Ay+ Uy =

a? Zm
Ey; 06)— — Ay+ Uy =Ey B) Ay+ ?(E—U) yv=0;1)

,1!2

Zm

8%
AP+ UY =ih —= te y =y (x,y,2); ¥ = (X,y,2,1);

U — norennmanpHas sHeprusi;  E - monHas sHeprus

OIIK-1.B.1

7 3J'ICKTpOH B aTOMC HaxXOJUTCS B d-cocTostHUN. OHpe,Z[CJ'II/ITe

MaKCUMaJIbHOC 3HAYCHNE NPOCKINN MOMCHTA UMITYJIbCA Ha

OIIK-1.B.1




HaMpaBJIeHNE BHEITHETO MAarHUTHOTO TIOJIS:
a)h; 0)2h; B)3h;

qaCTHHa B IIOTCHIIMAJILHOM SIME IJ.IPIpHHOfI | HaxoJUuTCsa B OCHOBHOM
COCTOsIHHH.

IInoTHOCTE BEPOATHOCTHU HAXOXACHHNA YaCTHUIBI B HHTCPBAJIC 0<x<I
MaKCuMaJibHa IMpu

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

OIIK-1.Y¥.2

Tect 2

KakoB ¢usnveckuii cMbICI BOTHOBOH pyHKIHHI?

a) MukpouacTuiia mpeacTaBisieT cOO0 BOJHOBOM MakeT.  0)
KBagpat Momyns BOJIHOBOW (YHKIIUHU ONpPEIEIsSeT IIIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHsI YacTUIBI  B) AHCaMOJIb 4acTHI]
BeZIET cebs1 Tak JKe, Kak BOJIHA.

OIIK-1.B.1

Bri6epute npaBuiibHY0 GOPMYITHUPOBKY ISl COOTHOIICHUS
HEONPEACICHHOCTEH /I YaCTHIIBI JIETAIICH BJOJIb OCH X ...

a) Ax*AP>h, 06) AF-AP>h, B) AX‘At>h, 1) AE-At>
h.

OIIK-1.B.1

Bpemennoe ypaBnenue lllpéaunrepa nmeer BUI:
ha¥ a? A

Z
a)—-—=——A¥Y+U¥Y 0)—— A¥Y+U¥=1h
i ot 2m Zm

¥
at’

B) AY+

2m

.. 8¢
32 Y-U=-1h PG ¥ =Y(x,y,z,t); U=U(X,y,z,t)

OIIK-1.Y¥.2

PanyanbHast INIOTHOCT BEPOSITHOCTH JUIE OCHOBHOTO COCTOSIHUS
3JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYM IIpU: a) T = 273, 0)

L v
r=—=,B) T =7 (I — pacCTOSHME AIIEKTPOHA 10 AApa, T; — HEPBbIH

OOpOBCKUil paanyc)

OIIK-1.Y¥.2

6. bozoHamu SIBISIIOTCS: @) BCe pa3psyKEHHbIE YaCTULIBI, 0) YaCTHIIBI
C MOJIYLIETIBIM CIIMHOM, B) YaCTHUIIBI C LI€TIBIM CIIMHOM, T)
HEUTPAIbHBIE YACTHUIII

OIIK-1.B.1

7. 3anI0JTHEHHOM AJIEKTPOHHON 000JI0YKE COOTBETCTBYET INIaBHOE
KBaHTOBOE ynciio n=3. Onpenennure Yuciao 3IEKTPOHOB Ha ATOU
000J104YKe, KOTOpPbIE UIMEIOT OJJUHAKOBBIE KBAHTOBBIE YUCIIA

msz—% a)2; 0)9; B)I18

OIIK-1.Y¥.2

8. Hactuiia HaXOAUTCS B MOTCHIUAIBHOM SIME MTUPUHOM .
CootBerctBre Mexay unciaoM N Todek, re BOTHOBAs (PYHKIIHS
obpariaercst B Hysb B uHTEpBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITTIAIUT TaK

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

OIIK-1.B.1

12. CniuHOBOE TMPOMAarHUTHOE OTHOLIECHHE JIJIA 3JIEKTPOHA PABHO:

g g g
a) Tme’ 6) ;5 B);

OIIK-1.Y.2

HCpG‘ICHB TEM KOHTPOJIbHBIX pa60T O JUCIUIIIINHEC 06yqaronmxc;1 3a04YHOI (I)OpMBI

00ydeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/t ‘

[lepeueHb KOHTPOJIBHBIX PabOT




\ He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOMIUX d3Tanbl (HOPMUPOBAHHMS KOMIICTCHLUH, COJepXkKarcsi B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus JUIsi 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuania .

OcHOBHOE Ha3HAauYeHHWE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3JNIOKeHWEe ydeOHoro marepuana. Ha3HaueHHWe COBPEMEHHOH JICKIIUU B
paMKax AUCIUIUIMHBI HE B TOM, YTOOBI IMOJYYUTh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
dbyHIaMEHTAIbHBIX MpoOJeM JAWCHMIUIUHBI, METOJOB HAYYHOTO TMO3HAHUS, HOBEHIINX
JTOCTMDKCHUH HAayYHOW MBICIH. B ydueOHOM mporiecce JICKIUsl BBIMOJIHSAET METOI0JIOTHYECKYIO,
OpPTaHM3AIMOHHYI0 U MHPOPMAIMOHHYIO (QYHKIWHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKPETHOM 00JlacTH 3HaHUs, €€ mpoOJIeMbl, JacT IEIbHOE MPEACTaBICHUE O IUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[TnanupyeMbl pe3ynbTaThl IPU OCBOSHUU 00yYaIOIIMMCS JIGKIIMOHHOTO MaTepHana;

-II0OJTY9CHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
OTpeieNisIeTCs 1IeJIeBOM YCTaHOBKOM K Ka)X /10l KOHKPETHOH TeMe;

-IIOJTY9CHHE OTIBITA TBOPUYECCKON PAabOTHI COBMECTHO C IPETOIaBaATEIIeM;

-pazBuTHEe  TPO(ECCHOHATBHO—JECIOBBIX  KayecTB, JIIOOBM K  MpeAMETy H
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIICHHSL.

-TIOSIBJICHHE HEOOXOIMMOT0 HHTEpECca, HEOOXOIMMOTO JUIsl CAMOCTOSATEILHOM pabOThI;

-IIOJTY9YCHHUE 3HAHWKM O COBPEMEHHOM YPOBHE Pa3BHUTHS HAYKH M TEXHUKH U O TPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

-HAYYUTCS METOJUYECKH o00padaThiBaTh Marepuan (BBIICISATh TJIABHBIC MBICIH U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
bopMynupoBKax);

-MOJTy4€HHE TOYHOTO IIOHUMAHUS BCEX HEOOXOTUMBIX TEPMUHOB M MOHSATHIA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JEMOHCTpAlUMeld CIIAWI0oB W
UCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICITHLHBIX TEMATHK I10 TUCITUTUIHHE.

11.2. Meroaudeckne yka3aHUs IS OOYYarOMIMXCS 1O MPOXOXKICHHUIO MPAKTHICCKHIX
3aHITUI

[IpakTuueckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (JOPM OpraHU3AIMH Y4€OHOTO
mpolecca, 3aKI0Yaroasicsl B BHITOTHEHUN 00yUYaIOIUMUCS TTO/I PYKOBOJCTBOM MPENO1aBaTeNst
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOEHUS HAYYHO-TEOPETHUYECKHUX OCHOB Y4eOHOMU
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHUH U HaBBIKOB, OMBITA TBOPUYECKON JACSITETLHOCTH.

[lenpro MpakTUUECKOTO 3aHATHUS ISl 00YUYAIONIEroCs SIBJISETCS IPUBUTHE O0YJarOIIEMCS
YMEHUI U HABBIKOB NMPAKTUUECKOU JEATEIbHOCTH 10 U3y4aeMOU TUCIUILINHE.

[TnanupyemMbie pe3yIbTaThl TP OCBOCHUH 00YYaIOMIEMCS MPAKTHYECKUX 3aHSTHMN:

-3aKperieHre, yrIyOlleHWe, paclIupeHue W JeTalu3alus 3HAHUM TpU  pelIeHUd
KOHKPETHBIX 337124,

-pa3BUTHE  TO3HABATEIbHBIX  CIOCOOHOCTEH,  CaMOCTOSITENIHOCTH  MBIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

-OBJIaJICHHE HOBBIMH METOJaMHU W METOJMKAMHM H3y4YeHHUS KOHKPETHOW yueOHOMH
JTUCIHATIINHEL



-BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICTICHHS TIOJNYYEHHBIX 3HAaHUM s
BBITTOJTHCHMS 3aTaHMI;

-obecrieueHre palMoOHATBLHOIO COYETaHUS KOJUIEKTUBHOW W HMHIUBUAYaIbHOH (opM
00yJeHUsI.

DyHKINU TPAKTUYECKUX 3aHATUH:

-[103HaBaTeJIbHA;

-pa3BHBaroIas;

-BOCIIUTATEIIbHAS.

[To xapakTepy BBIIOJHSEMBIX OOYYAIOMIMMCS 3aJaHUIl MO0 MPAKTUYECKUM 3aHSATHIM
MOJIpa3esisaioTCs Ha:

-03HAKOMUTEJbHbIE, IPOBOIMMBIE C LENbI0 3aKPEIUICHUS U KOHKPETU3ALMY U3YYEHHOI'O
TEOPETUYECKOI0 MaTepuara;

-aHAIMTUYECKUE, CTABAIINE CBOCH LIEIbI0 MOJTy4YeHHE HOBOM HH(OpPMAIMU Ha OCHOBE
dbopMan30BaHHBIX METOJIOB;

-TBOPYECKHE, CBA3aHHBIC C TOJIYYEHHEM HOBOH WH(pOpPMAIMU IYTEM CaMOCTOSITEIHHO
BbIOpaHHBIX MOJXOA0B K PEIICHUIO 3a]1a4.

@opMbl OpraHu3allMd MPAKTUYECKUX 3aHATUNH ONPENENSIIOTCS B COOTBETCTBUHM CO
crnenupuIecKuMi O0COOEHHOCTSAMHM Y4€OHOM MUCHUIUIMHBI M LensMu oOydeHus. OHM MOTYT
IIPOBOAUTHCS:

-B HIHTEPAKTUBHOI opMe (pelieHre CUTYallMOHHBIX 3314, 3aHITHSI 10 MOJICTUPOBAHUIO
pEaIbHBIX YCIIOBUHM, J€JOBbIE WIPbl, UI'POBOE IPOEKTUPOBAHHE, HMUTAI[MOHHBIE 3aHSITHS,
BBIC3JHBIC 3aHATHUS B OpraHu3anuu (MpeanpusaTus), AeloBas ydeOHas urpa, pojeBas urpa,
IICUXOJIOTMYECKUN TPEHUHT, KeIC, MO3rOBOM IITYpM, IPYIIIOBBIE JUCKYCCUH);

-B HE WHTEPAKTHBHOW (hopMe (BBIMOIHEHHUE YNPAXKHEHHM, PElIeHHE TUIIOBBIX 3a1ad,
pelIeHre CUTYallMOHHbIX 3a/1a4 U Ipyroe).

MeTtoauka mpoBeneHUS] MPAKTUYECKOTO 3aHSATUS MOXKET OBITh PA3IUYHOU, MPH 3TOM
BaYXHO JIOCTUKEHHE 0O1LEH 11eJId AUCIUILIINHBIL.

TpeGoBanus K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[TpakTueckue 3aHATUS HPOBOASTCS B BHUJE OOCYKIEHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMHU, PACCMATPUBAEMBIMH B JIEKIIMOHHOM KYpCe U B BHJIE
pa3zbopa BONpPOCOB, KOTOPbIE MOTYT BOBHUKHYTh y CTYJIEHTOB [P OCBOEHUH MaTepHaa.

Metoauueckre ykazaHHs IO IPOBEIEHUIO TNPAKTUYECKUX 3aHITUA NPUBEIEHBI B
CIENYIOIIUX MOCOOusIX uMerImxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BU/JIE!

1. Mexanuka. Konebanuss u Bomubl. Tepmoamnamuka. COopuuk 3amau /..
KoBanenko, FO.A. Kysuenos, M.H.Kynbounkas, H.I1.JIaBpoBckas, H.H.JlutBunoa, E.B.
Mormaps , FO.A. HoBukoBa, B.®. Opnos, J.E.ITorapes, B.K. IIpunmunko, E.B. Xonunesa. FO.H.
[apes, B.b.Illanun, b.®.[udpun, C.A. llepdak 2010. 84 c.

2. OnektpuuectBo. Marnetusm. Onrtuka. COopruk 3amau. //M.W. Kosanenko,
H.I1.JIaBpoBckasi, H.H.JIutBunoBa, E.B. PytpkoB. FO.H. Lapes, b.®.1lludpun, C.A. lepdbax
2013. 80 c.

3. KBanToBas ¢usuka. Coopuuk 3anay //, 1.1 Kosanenko, H.I1. JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexotkuna, B.K. IIpununko, E.B. Pytskos, FO.H. Iapes, C.A
[Mepbak, 2004, 56¢.

11.3. Meroauueckue ykazaHHs [Uig OOyYaroIIMXCs MO BBIIOJIHEHUIO J1IA0OPATOPHBIX
pabor

B xone BbImonHEHHs J1a0OpaTOpHBIX paboTa OOydYaroUIUiics JODKEH YIriIyOuTh |
3aKpEeNHUTh 3HAHHSA, NMPAKTHUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOAWKOH W TEXHHUKOH
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEepUCTHKOM 00ydaromerocs.
BrimonHenune mabopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPONIPUATUH.



BrimonHenue 51a00paTopHBIX pabOT OO0YYarOIIUMCS SIBIISIETCSI HEOTHEMJIEMOM YacTbio
U3y4eHMs] JUCLUIUIMHBI, ONpEeAeNsieMONM ydeOHbIM IIJJAHOM M OTHOCUTCS K CpEACTBaM,
o0ecIeunBarONIM PELICHUE CIEAYIOIIX OCHOBHBIX 331a4 y 00y4aroIIerocs:

- B PaMKax JJaHHOM JUCIMILUINHBI;

-3aKpeIUICHUE, pa3BUTHE M JIETANU3alMsl TEOPETUYECKHX 3HAHWW, IOJYYEHHBIX Ha
JEKIMX;

-[10JIy4YeHHE HOBOM MH(OpMAINH 110 N3y4aeMOl JUCIUILINHE,

-[IPHOOPETEHNE HABBIKOB CaMOCTOATENbHOM paboThl ¢ 1aOOpaTOPHBIM 000pPYIOBAHUEM U
npuOopamu.

3ananue u TpeOOBaHUS K IPOBEACHUIO JIAOOPATOPHBIX paboT

B Teuenue cemecTpa KaKIplii CTYIEHT B COOTBETCTBHHM C pabodeil mporpamMmoi mo
mucuuiuinHe Pu3uKa JOJHKEH BBIMOJIHUTH ONPEICICHHOE YMCIO J1abopaTopHbiXx pabor. Ha
KXKIYI0 JIabopaTOpHYIO paboTy IJIaHUPYETCsl HE MEHee JABYX 3aHSTHI: OJHO - Ha BBIIIOJIHEHUE
U3MEPEHHM, U OAHO - Ha 3auUTy oT4eTa. OTUET MUIIETCS HE BO BPEMs 3aHATHIM, a JoMa WU B
oubmuoreke.

B nauane cemecrtpa 10 Hayana 3aHATUNA CTYACHT JIOJDKEH OBITh MPOMHCTPYKTUPOBAH IO
TEXHHKE O€30MacHOCTH IpH IPOBEIEeHUU TabopaTopHbIX pador mo dusuke. IIpoxoxneHue
WHCTPYKTaXka (GUKCUPYETCsI B CIICIIUATBHOM KYypHAJIS; TaM HYKHO 0053aTeIIbHO PACIIHCAThCS.

B naboparopuio CTYIeHTHl IODKEH MNPUXOAWTH IMOATOTOBICHHBIMU K Ha3HAuYEHHOU
pabore. HeoOxonuMo 3apaHee MpoYUTaTh OMHMCAHHUE PAOOTHI U TEOPETUUECKUE CBEICHUS U3
COOTBETCTBYIOILIETO pa3fena Kypca. He 3a0biBaiiTe O pEeKOMEHIOBAaHHOW JIUTEpaType U
00513aTEIIbHO MOTyYUTE B OMOINOTEKE BCE TOCOOMSI, BBIITyCKaeMble Kadeapoi.

BrimonHsaTe paboTy CTYACHTY pa3peliaercs, JUIIb MOocie TOMYyCKa, MOMyYeHHOTO MOCie
Oecenpl ¢ mpenonasateneM. [IpernonaBaTens 10KeH yOSAUTHCS, YTO CTYACHT IOHUMAET:

KaKue sIBIeHUs OH OyaeT HaOII0aaTh U UCCIIE0BATh;

Kakasi 11eJIb IIEpe]] HUM [10CTABJICHA;

KaKUMH PUOOpaMH U KaK BEAyTCs U3MEPEHUS;

KaK CJICIyeT MPOBOAUTH IKCIIEPUMEHT.

[TomyueHHBIH qOMyCcK K paboTe OTMEYaeTcs mperoaaBaTeieM B KypHaJe.

B mpouecce BhimomHEHUs J1a0OpaTOpHOW pabOTHl HYXHO 00S3aTEbHO 3arloJIHUTh
MPOTOKOI U3MEPEHUH. Y KaXJIOTO CTyJAeHTa MPOTOKOJ U3MEPEHHI T0KEH OBITh CBOI; BEJCHHE
OJIHOTO IMPOTOKOJIa HECKOJIBKUMHU CTYJIEHTaMHU BMecCTe He Jomyckaercd. IIpoTokon Benercst Ha
mucte popmara A4. B mpoTokosie qoMKHO OBITh OTPAKEHO:

TOYHOE TIOJIHOE Ha3BaHWE U HOMEp J1abopaTOpHOMl pPabOTBI B COOTBETCTBUHM C
METOIUYECKUM II0COOHEM;

dbaMuITus, THULUAIBI CTYJEHTa U HOMEP TPYIIIIHI,

dbaMuIHs 1 MHUIUMABI TIPET0/1aBaTeNs;

Ta0NMIa TEXHUYECKUX XaPAaKTEPUCTUK M3MEPHUTENBHBIX MpUOOPOB (Ha3BaHUE TpHOOpa,
paboumnii Tuana3oH, 1eHa JeIeHUs, KIACC TOYHOCTH H JIp.);

napameTpbl YCTAaHOBKH, HA HEW yKa3aHHBIE;

pe3yNbTaThl U3MEPEHMUIA;

JlaTa v TOJIIUCH CTY/ICHTA.

Bce 3ammcu n0JDKHBI BECTUCH aBTOPYYKOW, IIAPUKOBOW, KAaWIUIAPHOW WM TEJNEBOM
pyukoil. 3anuch HaOMIOAEHUM M JaHHBIX KapaHJAIIOM HE JOIyCKaeTcs, KapaHAalloM MOXHO
JIUIIb YePTUTh TAOMUIEI U Tpaduku. BeaeHne «uepHOBUKOB MPOTOKOIa» U NIEPENUChIBAaHUE HX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 2TO HEHY)KHas TpaTa BPEMEHU M BO3MOXKHOCTH
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapaTenbHOCTh U aKKypaTHOCTH JydYllle TPOSBUTH
npu 0OpMIICHUH OTYETA.

[To oxoHUAHUU U3MEPEHUI MPOTOKOJ 00s3aTENBHO AA€TCS Ha MOJIKUCH MPENOoIaBaTeNo.
be3 3T0il moAnMCH MPOTOKOJI CUMTAETCS HEACHCTBUTEIbHBIM. [loAMKUCH CTyeHTa B IPOTOKOJIE
0003Ha4yaeT, 4TO OH OTBEYAECT 3a BCE IMPOBEICHHBIE HM3MEpPEHHs, a MOAMKCH MperoaBaTens



O3HayaeT, yTo paboTa JNEHCTBUTEIHHO BBHIMOJIHSIACK U YKa3aHHBIC 3HAYCHHS JCHCTBUTEIHHO
HOJy4EeHbl UMEHHO TEM CTYAECHTOM, KOTOPbIM COCTaBUII IPOTOKOJL.

[To pesynbTaram, 3aMKCUPOBAHHBIM B MPOTOKOJIE M3MEPEHUH, CTYIEHT J0Ma MHILIET
OTYET M 3allMIIAeT €ro Ha ciexyrooueM 3aHaTud. llpu 3ammre oTyera MOryT OBITH 3aJaHbI
ar00ble BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHS M IO MOJYYCHHBIM pe3ylbTaTaMm. 3a
HPUHATBIA OTYET MPENoiaBaTelb BBICTABIAET CTYACHTY OLIEHKY U IOCJE 3TOro coo0IaeT Homep
Y Ha3BaHUE CIICAYIOMIEH JJabopaTOPHOU PabOTHI.

Crpykrypa u popma otuera o 1abopaTopHO padoTe

OTueT TO0MKEH COAepKATh CICAYIOIINE Pa3 IeIbl:

1. Lens paboTHI.

Ona cdopmynupoBaHa B ONHCAaHMHU JTaOOPAaTOPHON paboOTHI, OTTyda €€ Cleayer
Hepenucars.

2. Onucanue 1a00paTOPHON YCTaHOBKH.

Onucanue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHMUUThCs (DyHKIIMOHAIBHON
WINA DJIEKTPUYECKOH CXEMOW YCTaHOBKM. He HYXHO NpUBOAWTH BHEUIHETO BUAA MPUOOPOB.
Jlanee HEOOXOUMO ONMUCATh SKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENIbHbIE IPUOOPHI B TaOIMIIE
TEXHUYECKHUX XapaKTEPUCTHK, IEPEHECCHHOH U3 MPOTOKOJIa U3MEPEHUI.

3. Paboune Gpopmybl.

Pabounmu Ha3BIBAalOTCS TOJMBKO Te (OPMYJBI, IO KOTOPBIM HENOCPEICTBEHHO
IPOM3BOJIATCS BBIYMCIIEHUS HCCIeTyeMbIX BenuuuH. CieBa B popMylie JOIKHO CTOSATh TO, YTO
CIIEZyeT ONPENEINTh, CIIPaBa - TO, YTO U3MEPSIIOCH B padOTe MM U3BECTHO. Bee mpuBeneHHbIE
(bopMyIIbI 10JKHBI OBITH IPOHYMEPOBAHBI.

BriBoa popMyst U IpOMEKYTOUHBIE BBIPAKEHHUS B 3TOM pasjiesie MPUBOIAUTH HE HY)KHO.
@opMmysibl A7 BBIYMCICHHUS TIOTPEIIHOCTEH W IMPOBEACHMS MaTeMaTHYecKoW o0paboTKu
PE3yaBTATOB H3MEPEHHIA B 3TOM pas3zelic TOKE HE MPUBOISTCS.

4. Pe3ynpTaThl U3MEPEHUN U BBIYUCICHU.

B sTOM pasnene ordyera AOIKHBI OBITH NMPHBEICHBI BCE M3MEPECHHBIC W BBIYMCIICHHBIC
pe3yibTarel. [0 BO3MOXKHOCTH, MX HYKHO MpEJICTaBIATh B BHUJE HAIIAIHBIX Tabmuu. B
NPUBOJIMMBIX 3HAYCHUSAX HEIb3s OCTABISATH JIMIITHHUE ECATHYHBIE pa3psasl (moapodHee 00 3ToM
noiaer peub Huke). B pabore MoxeT ObITh HECKOJBKO 3aJaHUM, BCE OHU JOJDKHBI OBITh
NIPUBEJICHEI B 9TOM pasJielie.

5. IlpuMepsl BBIYUCIICHUM.

B sTom pasnene otuera MOIKHBI OBITH TPUBEACHBI MOAPOOHBIE MTPUMEPHI BHIYUCICHHHA
no kaxjou padoueit ¢popmysne. He Hy)KHO MPUBOIUTH BCEX BBIYMCIECHUI, BIOJHE TOCTATOYHO
OJIHOTO IpHUMepa MO KaXJI0W popmyie. DTOT pa3fes HyXEH JUIsl TOTo, YTOObI MPEno1aBaTelto
ObUIO JIerye HalTH OIMOKY B BBIYMCICHUAX MM U3MEPEHUSX, €CIIN TAKOBbIE BCTPETATCS.

6. Boruucienne morpemnHocTe.

B srom pasnene oTuera JOMKHBI OBITH MpeACTaBIEHBl (OPMYNbI, MO KOTOPHIM
IIPOBOJIMIIACH MaTeMaTHYecKasi 00paboTka pe3ylbTaToB M3MepeHU. JlOIKHBI OBITh BBIBEICHBI
(GopMynbl, MO KOTOPBIM BBIUUCIISINCH CHUCTEMATUYECKHE U Cly4alHble IOTPEIIHOCTH |
NPEJICTaBJICHBI IPUMEPHI BBIYUCICHHUNA 10 KaX/I0H U3 HUX.

OTOT pa3zen oTueTa caMblil CIIOKHBIN 1M1 cTy1eHTOB. [1o Hemy Ooiblile BCero BOIPOCOB,
B HeM Oojblle Bcero omuoOoK. Teopuss MOrpemHocTeid OObIYHO ObIBa€T HamucaHa Ul
MOJATrOTOBJICHHOTO YMTAaTeNsl, 3HAKOMOIO C BBICHICH MaTeMaTukoil. B Hactosdmem mnocoOuu
aBTOPBHI MTOCTAPAINCh OCTABHUTH JIMIIb CAMOE BAKHOE IO ATOH TeMe M M3JI0KHTh MaTephall I10
BO3MOXHOCTH ITPOCTO.

7. I'paduku U pUCYHKH.

Hebonpmme rpaguku 1 pucyHKH pa3MeIaroTcsi B TeKcTe, a Oonplne - ¢popmara A4 -
NPUBOJATCS HA OTIEIBHOM JIMCTe. B mro00oM cilydae OHM JOJDKHBI OBITH TOJIHCAaHBI H
IPOHYMEpPOBaHbI, HA HHMX JOJDKHBI OBITh CCBUIKM B TeKcTe oTueTa. ['paduku o06s3aTenbHO
BBITTOJTHSFOTCSL HA MIJUTUMETPOBON Oymare. Ha kakmoil ocu JODKHO OBITH 0003HAYEHO, Kakas
BEIMYMHA M B KakKuX €JMHUIAX BJIOJb Hee OTKIajbIBaeTca. Ha camMux ocCsX JTOJKHBI OBITh



HAHECEHB! TOJBKO Y3JIbl KOOPJIWHATHOW CETKU. MI3MepeHHbIE Ha ONbITE 3HAYEHUS MOANNCHIBATH
Ha ocsx He cienyer. Ha rpaguk 00s3aTenbHO HAHOCATCS BCE SKCIEPUMEHTAIbHBIE TOYKH, U
IIPOBOAMTCA coequHsAomas ux JuHusA. OKOJIO OJHON MM HECKOJIBKUX TOUEK OTKJIAJBIBAOTCS
CHUCTEMaTHUYECKHE MOIPEIIHOCTH COOTBETCTBYIOLIMX H3MEpeHuil (moapobHee o0 3TOM MHOUAET
peub HUXKE).

8. OKOHYaTeNIbHbIE PE3YIbTAThl, UX 00CYXCHHE, BBIBO/IBI.

B osToM pa3zmene ordyera HY)XHO MOJBECTH HUTOI MpojaeiaHHOW pabotsl. Cremyer
HalnMcaTh, KaKKe MOJY4YEeHbI BEJIMUUHBI, U ¢ KAKUMH ITOTPELIHOCTMHU.

Ecnn usmepeHus npoBOIUINCH Pa3HbIMU METOAAMHU, TO O0SI3aTENIbHO HY)KHO CPaBHUTH
9TH PEe3yJbTaTbl U MX MOTPEUIHOCTH, CHeNaTh 3aKJIYEHUE, KaKOM MeToj Jiydlle, TOYHee,
yao0Hee.

Ecnn u3BecTHO TabiM4HOE 3HAYEHHE M3MEPEHHOM BEJIMYMHBI, TO HYXXHO 00S3aTEeNIbHO
CPaBHUTbH €T0 C MOJTYYEHHBIM Ha OIBITE 3HAYCHUEM U J]aTh apryMEHTHPOBAHHOE 3aKJIF0YEHUE 00
UX COBIMAJCHUU WJIM HECOBIAICHUH.

Ecnu B pabote 3HaueHHs OAHON M TOW K€ BEJIMYMHBI MOIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YNIbTaThl HYKHO 00s3aTE€IbHO CPAaBHUTh M JaTh apI'yMEHTHPOBAHHOE
3aK/II04eHre 00 UX COBIAJIEHUN WM HECOBIAICHUU.

B cnywae, korma Mexay CpaBHUBaeMbIMHM BEJIMYMHAMU HMEIOTCS HEIONYCTUMBIE
PacXOXXACHHUS, 3TO HYKXHO 00s3aT€IbHO OTMETHUTh B OTYETE€ M BBICKA3aTh MPEIIOIOKECHUE O
BO3MOYHBIX IPUYMHAX 3TOTO HECOBIAIECHUS.

Ecnu B paboTe cTaBMIIOCH LENBI0 IPOBEPUTH KAKOK-TO (PU3MUECKUIT 3aKOH WM U3YyYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAMMO JaTb OOOCHOBAHHBIM OTBET Ha IMOCTaBJIECHHBIN
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH 1I€NIU PAOOTHI.

TpeboBanus kK 0opMIIEHHIO OTYETa O TaOOPaTOPHOH padboTe

Otuet 1o J1abopaTtopHON paboTe N0JKEH BBITOIHATHCS Ha ucTax Gopmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJIbKO C 0J1HOH cTopoHbl. [lo KpasM sncra oykHaA OBITH OCTaBJIEHA paMKa
mupuHOi He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAX HE HYKHO, HO M 3aCTYyIaTh 3a Hee He
cienyer. B paMke B BEpXHEM TIOJ€ HYKHO JIMIIb IIOCTAaBUTh HOMEpP CTPaHUIIBL.
[TpoHyMepOBaHHBIMM JIOJIKHBI OBITH BCE JIUCTHI OTYETa, HAYMHAS C TpeThero. IlepBulil JaucT —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucaTh oT pyku. Eciu Bl ucnone3yere dyxkue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIE» OLIMOKHM, KOTOPhIX ObIBaeT MHOro. CkazaHHOE B
paBHOI Mepe OTHOCUTCA K (hopMyniam, KOTOpble Bbl MOICMOTpENH Y KOro-TO, a HE BHIBEJIH CaMH.
Jlyumie cnpocuth mnpenoaaBarens. OH MOJCKaXeT WJIM HPOBEPUT, MpaBuibHO U y Bac
MOJIy4UJIOCh.

TuTynbHBINA TUCT pabOTHl MOXKET OBITH HANKMCAaH OT PYKH WJIM HaledaTaH Ha MpPHUHTEpE.
DNEeKTpOHHAs BEPCHsI TUTYJIBHOTO JIncTa HaxoauTcs Ha caite I'Y Alla.

Meronuyeckue ykKazaHHWs IO BBINOJIHEHHUIO J1a0OpaTOPHBIX pabOT MpUBENEHBI B
CIIeAYIOIMX nocoOusix, umeromuxcs B Oubnuoreke I'YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BU/IE:

1 Mexanuka. Konebanus u BosHbl. MonekynspHas ¢usnka. JlabopaTopHslit
npaktukym //U.W. Kosanenko, H.I1. JlaBposckas, H.H. JlutBunosa, I'.JI. IInexorkuna, JI.E.
[Torapes, B.K. ITpununxo,. FO.H. apes, b.®. [ludpun, 2014, 132 c.

2. OnekTpuuecTBO U MarHeTu3M. Jlabopatopusiii mpaktukym// /E.H. Kotnukos, C.51.
[Mepbak, W.N Kosanenko, F0.A. KysuenoB, M.H. Kyns6unkas, H.II. JlaBpoBckas, H.H.
JlutBunoBa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Hapes, b.®. ludpun,
2010,84 c.

3. BonnoBas ontuka Jlaboparopusiii mpaktukym //E.H. Kotmukos, W.IIL
Kpexrynosa, H.I1.JIaBposckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢



4. KBantoBas ¢usuka. JlaGoparopuenii mnpaktukym //I.A. BecnuueBa, WN.U
Kosanenko, H.II. JlaBposckas, H.H. JlutBunosa, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroanueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHIO
CaMOCTOSITENIbHOI pabOThI

B Xoj1e BBIIOMHEHHUS CaMOCTOSITENILHON paboThl, 00YJArOIIHUICS BBIMONTHIECT padoTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

Jns oOywarommxcs Mo 3a0uHOil ¢opme oOyueHus, camocTosiTelbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B nporecce BBINONHEHHUS CAaMOCTOSTENBHOM paboThl, y oOyuaromierocs Gopmupyercs
1esecoo0pa3sHoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKA TTOBBIIICHUS
pohecCuOHANBHOTO YPOBHSI.

MeroanueckuMu ~ MaTepHaliaMH,  HANpPABJSIIONIMMU  CaMOCTOSATEIBHYIO  paboTy
00y4aromuXCs SBISIFOTCS:

-y4e0HO-METOIMYECKUN MaTepHal IO TUCIUTUIHHE;

-METO/IMYECKHE yKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX padoT (715 00yJarommxcs 1o
3209HOU (hopMe 00ydeHUs).

11.5. Meroauueckue ykazaHus I OOYYAIOMUXCA IO TPOXOXKACHUIO TEKYILIETro
KOHTpOJI YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaET KOHTPOJIb KadyecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OICHMBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

OcHoBHBIMU (PaKTOpaMH TEKYILETO KOHTPOJIS 3HAHUI O0OydYaroUuXcs SBISETCS YCTHBIM
ONpOC Ha JEKUUMOHHBIX WM NPAKTUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpeactBaMu TEKyIIETO KOHTPOJISL MOTYT ObITb Oecelnpl IMpemojaBaTeNiss W CTYICHTa,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbrarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH CIIYXKaT OCHOBOM ISl IPOMEXYTOUYHON
aTTeCTallMU: MOJIyYEeHHUs 3aueTa WIN JOMyCKa K 3K3aMeHy Wiu Au(epeHInpOBaHHOMY 3a4eTy
1o y4eOHOM JUCIHUILTHHE.

B Tteuenne cemectpa sl IOMycKa K dK3aMeHY Wiau AUG(EpeHIUpPOBAHHOMY 3a4eTy
CTYAEHTY HE00XOAUMO caTh He MeHee 75% 1abopaToOpHBIX U MPAKTUYECKUX PadoT.

11.6. Meroaudeckue yKa3zaHUs JUIsl O0YJAFOIIUXCS IO MPOXOXKICHUIO MPOMEKYTOTHON
aTTECTALlNH.

[IpomexyrouHnas  arrecrauuss  oOyyaroUMxXxcs  IpeIycMaTpUBaeT  OLCHUBAaHUE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX Pe3yJlbTaToB oOyueHHs 1mo aucuuiuiiHe. OHa BKIIOYAET B
ceost:

-9K3aMeH — (OpMa OLIEHKH 3HAHUH, MOJyYEHHBIX OOYy4YaIOLUIMMCS B MPOLECCEe U3YYEHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTh
UX JUISl pEIIeHHs IPaKTUYECKMX 3ajad. OK3aMEH, KaK IPaBHUJIO, NPOBOAMUTCA B IEPUOJ
HK3aMEHALIMOHHOW CECCUU W 3aBEpLIAeTCsl aTTECTAllMOHHOM OIIEHKOM «OTIMYHO», «XOPOLIO»,
«YZAOBIIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO». JK3aMEH MOXET IPOXOAUTH B BHJIE YCTHOTO
OIpoca UM TECTUPOBAHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




