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AHHOTaUs

Jucuunnuna «®dusmka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJIeHUIO NOAroToBKH/ crernuanbHocT 13.03.02
«OIEeKTPOIHEPTeTUKA U PIIEKTPOTEXHUKA» HANPABIEHHOCTH «DJIEKTpoMeXaHuka». [luciuminna
peanusyetcs kadeapoit «Ne3y.

JlucuuniauHa HaleaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUH:

OIIK-3 «CnocobeH MpUMEHSATh COOTBETCTBYIOMIMHA (DPU3MKO-MaTeMaTHYECKUI ammapar,
METOJIbl aHallu3a U MOJENMPOBAHHUSA, TEOPETUYECKOTO W IKCIEPUMEHTAIBHOTO HCCIeI0BaHUS
IPY PELICHNH MPO(PECCHOHATBHBIX 33124

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C MpobieMamMu o0Iiei
bu3uKu.

[IpenogaBanrie AMCUMIUIMHBI TpeayCMaTpUBAeT Cleayromue (OopMbl OpraHu3allu
y4eOHOTO0 Tpoliecca: JISKIINH, JabopaTopHbIe PabOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTa cTy/eHTa, KOHCYJIbTall|H.

[TporpaMMoil TUCHMILIMHBI MPEIyCMOTPEHBI CIEIYIOIUE BHUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHSI JUCIHUIUIMHBI cOocTaBisieT 13 3adeTHbix enuHuI], 468
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
-[10JIy4Y€HHE CTYJEHTaMU HEOOXOMMbIX 3HAaHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAaYK;
-IIPEJICTABICHUE BO3MOYKHOCTH CTYIEHTaM pa3BUTh M IPOJEMOHCTPUPOBATb HABBIKM B
U3MEpPEHUsX, BBIYMCICHUAX U 00paboTKe pe3ynbTaToOB U3MEPEHUH;

-CO31aHuC

MOJJIEP)KUBAIOIIEH  00pa3oBaTEIbHON
TEXHUYECKUX JUCUUIUIHH.

Cpcabpl mnpernoJaBaHud JIA OCBOCHUMA

1.1. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOM MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.2. TlepeueHb MIAHUPYEMBIX PE3YJIHTATOB 00YYEHUS O JUCLUUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMicS AODKEH 00JaiaTh CIeTyIOIUMU
KOMIETEHIMSIMU WM WX YacTaMU. KoMneTeHIMy U MHAWKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B

tabnuie 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS
Kareropus (rpynna) Kon u HaumenoBanue Kon u HanMeHoBaHMe HHIMKATOpA
KOMITETCHIINH KOMIICTCHIIH JOCTUKCHHS] KOMITCTCHITUU
OIIK-3 Cnocoben
MPUMCHSITh .
p . OIIK-3.3.1 3HaTh (hU3HKO-MaTEMaTHUECKUN
COOTBETCTBYIOIIUI
pu3HKO ammapar, MEeTObl aHau3a U
. MOJIETTUPOBAHUS, TEOPETUUYECKOTO U
MaTeMaTUYeCKUn
AKCIIEPUMEHTAILHOTO UCCIIEAOBAHUS TIPH
arrmapar, METOIbI
pelnieHny npohecCHOHATbHBIX 3a7a4
Ob6menpodeccuoHanbHble | aHATU3a U
OIIK-3.Y.1 ymeTh UCTIONB30BaTh (PH3UKO-
KOMITETCHIINH MOJICIIUPOBAHUS, .
MaTeMaTHUYeCKUN anmnapar, MeTObl
TEOPETUYECKOI0 U
aHaJIM3a U MOJICITMPOBAHMUS,
AKCIIEPUMEHTAIBHOTO
TEOPETUYECKOTO U IKCIIEPUMEHTAIHLHOTO
UCCIIEIOBaHUS PU
MCCJICIOBAHMS TIPU PEIICHUU
peIIeHnn
npodeccuoHaNbHBIX 3a7a4
npodeccuoHaNbHBIX
3a/1a4

2. Mecro nucturuiiHbEL B cTpykType OI1
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIUMHCS
IIPU U3YYECHHH CIICYIOUIUX TACIUIUINH:
— JluneitHas anrebpa
— Marematnyeckui aHaus3
— Teopus BeposaTHOCTEU
3HaHMs, TIOJYyYEHHBbIE NPU W3YYEHUU MaTepuala MaHHOM IHUCLUUIUIMHBI, HUMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOTYT UCIIOJIb30BATHCS P U3YyYEHUHN APYIUX JUCLHUTLINH:
— DIIEKTPOTEXHUKA
— DIIEKTPOHUKA

3. OO0BEM H TPYJTOEMKOCTh JUCIHILTAHBI
JHlanapie 00 00meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJIO0EMKOCTH 110 ceMecTpaMm) MPeICTaBICHBI B
Tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoeMKOCTb 1o ceMecTpam
Bun yae6HO# paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyo0oemKocHib oucyunaunst, | 13/ 468 3/ 108 4/ 144 6/ 216




3E/ (uac)
U3 nux yacoe npakmuyueckoii n0020mMoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 136 34 51 51
B TOM YHCJIE:
nexuu (JI), (gac) 51 17 17 17
npaktudyeckue/cemunapckue 3anarus  (113), 34 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) ol 17 17 17
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 108 36 36 36
Camocmosamenvnas paboma, Bcero (dac) 224 38 57 129
Buo npomesxxcymounoit ammecmayuu:. 3a4er, OK3., OK3. OK3.
mudd. 3auger, sk3ameH (3auer, Hudd. 3ay, JK3., JK3.
DK3.*%*) OK3.

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpepnenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nenspl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pasnesibl, TeMbl JUCLIMILIHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cewmectp 1
Pasznen 1. Mexanuka 6 7 13
Pasmen 2. Kone6anus ¥ BOJIHEBI 6 7 13
Paszen 3. MosekysipHast pu3nuka 5 3 12
Hroro B cemectpe: 17 17 38
Cemectp 2
Paznen 4. DnekTpudecTBO 6 7 8 19
Paznen 5. Maraetusm 6 8 6 19
Pa3nen 6. Ontuka 5 2 3 19
Hroro B cemectpe: 17 17 17 57
Cemectp 3
Pazpen 7. KBanToBas ontuka 5 5 7 43
Paznen 8. KBanToBas MexaHuka 6 9 3 43
Pasnen 9. Cratuctuueckas Gpusnka 6 3 7 43
Htoro B cemectpe: 17 17 17 129
Htoro 51 34 51 0 224

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSI B HEMOCPEICTBEHHOM  BBIIOJHEHUU
oOy4JalolMMUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabnuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHMOHHOI'O [UKJIA

HOMCp pazaecia Ha3zpanwne u COACPIKAaHNEC PA3ACIOB U TEM JICKIITMOHHOI'O IUKIJIA

Paznen 1. Mexanuka




[Ipenmer Mexanuku. MexaHnuyeckoe ABwKeHue. [loHaTue
COCTOSIHUSL U JIETEPMHUHHU3M B KIIACCUYECKOW MEXaHUKE. YpaBHEHUS
JIBIKCHMS. ['paHMIBl  IPUMEHHMOCTH  KJIACCUYECKOM  MEXaHUKH.
PensTuBuCTCKas M KBAaHTOBAsi MEXaHUKA

Kunemartnka nBMKEHMs MaTepHanbHOM TOYkKH. CKOpPOCTh H
yckopenue. HopmanbHOEe M KacaTtelbHOe yCKOpeHHs. Pannyc KpuUBHU3HBI
TpackTopud. OCHOBHas 3ajada KUHEMATHKM MAaTepUaJbHOM TOYKH.
Kunemaruka aBmkeHust abCOMIOTHO TBEpAOro Tena. Bpamenue TBepaoro
Tela BOKPYI HENOABMKHOM OCH. CBS3b JIMHEHHBIX W YIVIOBBIX BEIWYUH
IIPY BpAIATEIbHOM JBUKEHHUH.

Wuepumaneupie  cucreMbl  orcuera.  OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JuHAaMHMKU - 3akoHbl HproroHa. OcHOBHasg 3anaua
JUHAMHUKU MaTepUalbHOM TOYKM. HenHepruanbHble CHUCTEMBI OTCYETA.
Cunpl uHepuuu. 3aKoH coxpaHeHMsl uMiyiabca. LleHTp Macc u ero
aBrkeHue. CucreMa HeHTpa Macc.

Mexanudeckass pabora W MOIIHOCTh. KuHeTHueckas »Heprus.
ITons cwi. KoHcepBaTMBHBIE W JIHUCCUIIATUBHBIE CHJIBL. Y CIIOBHE
NOTEHLMAJIbHOCTH  MOJII CWJI. 3aMKHYTbl€ M HE3aMKHYTBHIE CUCTEMBI.
[ToreHunanpHas dHeprus cuctembl. CBs3bp MeEXIy NOTEHLHAIbHOU
DHEPrue€il M TOJEM KOHCEPBATUBHBIX CWJI. 3aKOH COXPaHEHUs
MexaHu4yecKoil 3Heprun. CucTtemMbl eUHMUII.

MOMEHT cuiIbl 1 MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB. 3aKOH
COXpaHEHMsI MOMEHTa HMIyJbca. MOMEHT HMIIylbca TBEpPAOrO Tela
OTHOCUTEJIBHO HENOJABMKHOW ocu. MoMmeHT wuHepuuu. OCcHOBHOE
YpaBHEHHE JHMHAMUKHM BpalllaTeJIbHOIO JBM)KEHUS TBEPJIOro Teja.
Kunerndeckass »HEprus BpallaloOLIErocsi TBEPAOrO Teja. Y paBHEHUS
JIBUKEHUS U YCIIOBUSI PaBHOBECHUS TBEPJIOTO TEa.

[Ipunuun otHocutenbHOCTH [anuies, npeoOpa3oBanus ["amuies.
[Toctynatel cnenuaibHON Teopuu OTHOcUTeNbHOCTH. IIpeoOpazoBanus
Jlopenna n cnenctBus u3 HUX. OCHOBBI PENATHBUCTCKOW MEXAaHUKH.
WnuTepBan, ero MHBapHMaHTHOCTh. PenstuBucTcKUil uMmmnyiabc. OCHOBHOE
YpPaBHEHHE DEINATUBUCTCKOM  nuHamMuku. KuHeTudeckas dHeprus
peNnATUBUCTCKON yacTulpl. CBA3b Macchl M 3Hepruu. CBs3b MEXAY
9HEeprued M MMIyJIbcoM dacTHlbl. OCHOBHBIE HJeH o0OLel Teopun
OTHOCHUTEJIbHOCTH

Pazpgen 2

®dwusuka kojaebaHuii U BOIH

I'apmonnueckmit 51 AHTapMOHHYECKHUI OCLUJLIATOP
(MaTeMaTU4ecKMi MasTHUK, (GU3NYECKUN MAATHUK, KojeOaHHs MOJ
neiictBueM yrnpyroil cuiel). Crnoxkenue koneOaHuil. @U3NUECKU CMBICI
CIEKTPAJILHOTO pa3I0KECHHUS. Juddepenunansaoe yYpaBHEHUE
koneOanuii. CBoOoaHbBIE, 3aryxaroue KojeOaHus. BrIHyXIeHHBIC
KosiebaHus. Pe3onanc.

Kunemartrka BOJTHOBBIX IPOLIECCOB (IVIOCKHUE U chepuyecKre
BOJIHBI). BonHOBOe ypaBHeHue. [IpuHuun cynepno3unuu. JHeprus
BouIHBI. [loTok 3Heprun. InTeHcuBHOCTH BOJHBL. CTOsT4ast BOTHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. DddexT Jomnepa s
3BYKOBBIX BOJIH

Pasznen 3

MornexyssipHas Gpusnka

TepMmonnHaMuyeckue cocTossHus U npouecchl. [lonsatue GyHkunn
coctosHus. BuyTtpennss sueprus. KomnmdectBo teriorsl. Paborta Tena
npu HU3MEHeHHMH ero oObema. IlepBoe Hauyaio TepMOIUHAMHUKU.
Temneparypa ¥ BHYTPEHHsIsI JHeprus Kak (YyHKIUS COCTOSHHUSL.




TermmoeMkocTh. DHTponus. Bropoe u TpeThbe Hayaia TEPMOJIUHAMUKHU.
Teopemsr Kapno. 3akon Bo3pactanus sutponuu. [lopsaok u 6ecropsiiok
B nipupoe. TepMmoarHaMudeckue QyHKIIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSHUS, BHYTPEHHSS DHEPIUS,
TEIUIOEMKOCTH, ypaBHEHUE aauabarbl, paboTa TpU  Pa3IUYHbBIX
nporeccax, 3HTponus). BepostHocts u Quykryanuu. Pacnpenenenus
MakcBemia. CKOpoCTH  TEIUIOBOrO JABWXKEHUS Mojekyn. Cpennss
KMHETHYeCKasi dHeprus Mojekys. OCHOBHOE ypaBHEHHE KHHETHYECKOH
TEOpUM HJCANbHBIX razoB. Pacnpenenenue bosblimana. DHTponus U
BCPOATHOCTD. da3oBrIc PaBHOBCCHUA MW  MPCBPALLICHUA. OneMEeHTBI
HEpPaBHOBECHON TEPMOJAVHAMUKH. SIBIIEHHS NE€PEeHOCA, KUHETUYECKUE
SIBJICHHUA. KOHI[GHCI/IpOBaHHOG cocrossHre. KunemaTtuka u JUHaMHUKa
JKUJKOCTEN U ra3oB.

Pazmen 4

DNEeKTPUUECTBO.

OJeKTpocTaTHKa B BaKyyMe. 3aKOH COXPaHEHHsI 3JIEKTPUIECKOro
sapsina. 3akoH Kynona. Cuctemsl eaunun. llpuHnIun cynepno3unu.
CucrteMbl 3apspK€HHBIX YacTHI. OieKTpuueckuil aumosib. Pabora cui
DIICKTPOCTaTUYECKOTO  Mmoyisl. TeopemMa O  IHUPKYISIUM  BEKTOpPa
HarpspDKeHHOCTH.  [lOTeHIMaNbHOCTh  BJIEKTPOCTATUYECKOIO  IOJI.
HarpspkeHHOCTh M OTEHIIHAT 3JIEKTPOCTATHYECKOTO TOJS. CBSA3b MEXITY
Humu. Teopema I'aycca ans 37I€KTpOCTaTHUECKOro IMOJS B BaKyyMe.
[ [pumenenue Teopemsl ['aycca Kk pacyeTy noJiei.

OnexTpocraTvka B BemecTBe. Tumsl qusnekTpukoB. Iomspuzanus
IAIeKTpUKOB. CBOOOIHBIE W CBS3aHHBIC 3apsAnbl. JludnexTpudeckas
BOCIIPUMMYHMBOCTh. JIM3nekTpuyeckas HPOHHUIIAEMOCTh. DJIEKTPUUYECKOE
cMmemenne (MHAyKnus). Teopema [aycca Ui 3IIEKTPHUYECKOTO TIOJNS B
JUBJICKTPUKE. Y CIIOBHUS Ha T'paHMLE paszena ABYX AMIIEKTpUKoOB. Ilone
BHYTpM IIPOBOJHMKAa M Yy ero nosepxHoctu. OOmas 3agauda
AJIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOJHHKA.

Konpencaropbl. DHEprust CHUCTEMBI DIEKTPUYECKHX 3apsOB.
OHeprust 3apsyKeHHOro MpoBojgHUKA. OObeMHas IUIOTHOCTb SHEPIUU
AIIEKTPHUYECKOTO TIOJISL.

VYcioBUsL  CYIIECTBOBaHMS DJIEKTPUYECKOTO TOKa. YpaBHEHHE
HETPEPBIBHOCTH. JIEKTPOJBMKYINAsi cuia. HemoTeHIMaabHOCTh OIS
CTOpoHHMX cui. 3akoHbl Oma u JDxoyns-JleHna B uHTErpanbHOM
JuddepeHaIbHoN popMax.

Pazgen 5

OnexTpoauHaMHKa

MarnurocraTuka B BEILIECTBE. HamaranueHHOCTS.
MonekynsapHble TOKA. MaruutHas BOCIPUUMYUBOCTE. MarHurtHas
IIpOHMIIAeMOCTh. HanpsykeHHOCTh MarHuTHOrO noJid. /ImamarHeTukw,
napamMarHeTHky, ¢eppomMarseTuku. Teopema O IUPKYIALUU BEKTOpa
HaAIpPsDKEHHOCTH MarHUTHOTO MoJis (MHTerpaibHas u nuddepenuanbas
¢dopmbl). YCIIOBHSI Ha TPaHHULIE IBYX MarHeTHKOB.

3aKkoH ®dapanes. [TpaBuino Jlenna. CamMoOuHIyKIIHS.
WunyktuBHOCTh. B3auMHas wuHAOykuusd. DB3auMHas MHIYKTHBHOCTB.
O0beMHas IUIOTHOCTh JHEPrMM  MarHuTHOro mois. Buxpesoe
anekTpuyeckoe noie. Tok cmemenus. CucremMa ypaBHeHU Makcsesia.
Marepuanbibie ypaBHeHus. KBa3ucranronapHasie TOKM. MTHBapruaHTHOCTH
ypaBHeHMI MakcBemia OTHOCHTENIbHO IpeoOpa3oBanuii JlopeHua.
IIpyuHINIT OTHOCUTEIIBHOCTH B AJIEKTPOJIMHAMHUKE.

Pasnen 6

Onruka.

BosiHOBOE ypaBHEHHWE JIs1 SJIEKTPOMArHUTHOM BOJHBI. CBOMCTBA




AIEKTPOMArHUTHBIX BOJIH. BekTop IloiiHThHra. MIHTEHCHMBHOCTH CBETA.
O¢pdexkr Mormuepa ansd 3IEKTPOMArHUTHBIX BOJH. OTpakeHue u
npenomiieHue cBera. Onrtuueckoe wuzoopaxkenue. I[Ipunnun Depwma.
Wutepdepennust  cBera. KorepeHTHOCTh M MOHOXPOMATHYHOCTb.
Hudpakmus ceera. [Mpunnun I'rolirenca-Openens. Meton 3o Openens.
Hudpakuus Ppaynrodepa Ha Imend U JUPPAKIUOHHON peEIIeTKe.
I'onmorpaduu. EcTecTBeHHBIN M MOJISPU30BaHHBINA CBET. 3akoH Maitoca.
[Tonspu3zanus cBeTa NpU OTPaXEHUHU M IpEIoMIIEHUH. 3akoH bproctepa.
[BoiiHoe nydyenpenomsienne. HopmanbHas M aHOManbHas AUCHEPCHS.
dazoBas u rpynnosas ckopoctu. ®opmyna Panes. Dnementsr Oypoe -
ONTHUKH.

Pazmen 7

KBanToBas onruka

TennoBoe uznyuenue Ten. 3akoH Kupxroda. 3aKoHBI U3ITydeHHS
abcomoTHO uepHOro Ttena. KmanroBas rumore3a u Qopmyna Ilmanka.
KsanToBass onrtuka. Dotodrddexr, omnbitel CroneroBa. DOTOHBI.
[aBnenue cBera. KoOpnycKyJIsIpHO-BOJIHOBOM Jyalu3M JJId  CBETa.
O¢pdext Komnrona.

Pasnen 8

KBaHTOBass MexaHuKa

Teopus bopa. Onbitel @panka u I'epua. KopnyckynsipHo-
BOJIHOBOW Jyanu3Mm Mukpodactull. ['mmoreza ne bpoinsa. ®as3oBasg u
IpynnoBas CKOpocTH BoJH ae bpoiina. BoiHoBoi naker. Cratuctuueckoe
UCTOJIKOBaHME BOJH Jnae¢ bpoiura. IlpuHnun  HeonpenelneHHOCTH
I'eiizenOepra. BonHoBas ¢yHKIUs, ee OCHOBHbIE cBoicTBa. OnepaTopsl
¢usznueckux BeIMYMH. BpemeHHoe U cTalMOHapHOE ypaBHEHUE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBH)KCHUS.
CBoOonHas wactuma. Yactuma B OECKOHEUHON NOTEHLMAIBHOU sIME.
KBanToBbiii ocumwuisitop. HyneBas sHeprus, HyneBble KosieOaHUS.
[IpoxokaeHre YacTUllbl 4yepe3 IMOTEHIMANbHbIM Oapbep. TyHHEIbHBIN
¢ Pexr.

ATOM BOZOpOJAa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uwMCIIa.
OpOuTanbHBIl MEXaHMYECKUH M MAarHUTHBIA MOMEHTBHI JJIEKTPOHA B
atome. OpOutanbHoe rupomarHutHoe oTHomeHue. OnwiTr IlTepHa u
I'epnaxa. CniuH snektpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHILI.
®epmuonsl U 0030HB. CHUMMETpUST BOJHOBOM (PYHKIIMH CHCTEMBI
onuHakoBbiX 4YacTull. Ilpunmun Ilaymu. OObsicHeHHE NEPUOIUMUECKON
cuctemsl neMeHToB J[.M.MenneneeBa. DHepreTHUECKH CIIEKTp aTOMOB
1 MoJieKyJl. IIpupoa XMUMHUYECKOM CBSI3H.

Paszmen 9

Craructuueckas pusnka

Cratuctnueckuii Mmeton. da3oBoe npocrpaHcTBo. Pacnpenenenne
I'n66ca. CraTucTrueckoe ncTojKoBaHue dHTponuu. CBOOOAHAs SHEPIHUsl.
CratucTtudeckoe ONHMCAaHUE KBAHTOBOM CHUCTEMBI, pa3iIMyhe  MEXIY
KBaHTOBOMEXaHUYECKOU U CTaTUCTUYECKOU BEPOSTHOCTSIMH.
Knaccuueckags ~ cratuctuka  MakcBemna-boneiimana.  KBaHTOBBIE
cratuctukn @epmu-/upaka u boze-OiiHmreliHa. CpaBHEHUE pa3IMYHBIX
CTaTUCTHK.

Pacnpenenenne @epmu-/{upaka s 3JIEKTPOHHOTO  rasa.
OnexkTpoHbl B Kpuctaiax. OHepruss @Depmu, BBIPOXKIECHHBIM U
HEBBIPOKJEHHBIN JJEKTPOHHBIM ra3. OJIEKTPOHHAs TEIUIOEMKOCTb.
TermoemMKoCcTh  KpUCTAJUIMUECKOM pemeTkd. Kiaccuueckas Tteopus,
teopust DriHImTelHa U Jlebas. oHoHBI. DOTOHHBIIH Ta3.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATHUS




TeMmbl MpakTUYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTrudeckue 3aHsITHS U UX TPYJ0EMKOCTh

Ne
/o

TeMbl mpakTHYEeCKUX
3aHATHN

DopMBI TPAKTUIECKUX
3aHATUN

TpynoeMKoCTb,
(dac)

N3 Hux
MPaKTUYECKOU
HOJATOTOBKH,
(dac)

No
paszerna
JIMCLINIL

JIAHBI

Cemectp 2

Hanpsixennoc
Th U TIOTEHLUAJI
JIEKTPOCTATUYECKOTO
10JIsA

Pemenue 3amau

2

4

JBr>xeHue
3apsYKEHHBIX YaCTHUIL
B
3IEKTPOCTATUUECKOM
110JIE

Pemenue 3amau

JnsnnexTpuku
B DJIEKTPUYECKOM
nosie. Konyencaropsl

Pemenue 3agau

XapakTepucr
UKHU 3JIEKTPUYECKOTO
TOKa

Pemenue 3agau

Nunyknus
MarduTHOTO ITOJIA.
Cuitbl B MArHUTHBIX
TTOJISIX

Pemenue 3agau

3aKoH
NIEKTPOMAarHUTHOU
nHaykunn Papanes.
PaboTa B MarHuTHBIX
IIOJIAX

Pemenue 3agau

WuTepdepeniy
us, qudpakius,
noJIsipu3anus

Pemenue 3agau

Cemectp 3

TemnoBoe
W3JTy4YEHHE,

dbororddexr

Pemenue 3agau

Oddexr

Komnrona, cBolicTBa
(hOTOHOB

Pemenue 3agau

ATtom
BOJIOpOJIA
Jlocrynarsl bopa

Pemenue 3agau

CooTtHoleHue
HEONpeIeIEHHOCTEHN
['eit3enOepra, BOTHBI

ne bpoiis

Pemenue 3amau

YpaBHeHue
[lIpenunrepa
IloTennuanpHBIE

Pemenue 3amau




Oapbepbl
6 Ksanrosas Permtenne 3agau 3 2 9
CTATUCTUKA
Bcero 34

4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBEICHBI B Ta0IUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux No
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 1
1 | Mastauk MakcBesmia 4 1
2 | HakinoHHBIM MasTHUK 4 2
3 | CTonKHOBEHHE IAPOB 3 1
4 | MaremaTnueckuii 1 000pOTHBIA MasTHUKU 3 2
5 | OmpezneneHue cCKOPOCTH 3ByKa B BO3JIyXe 3 3
Cemectp 2
1 Onpenenenue INEKTPOEMKOCTH 4 4
KOHJICHCATOpa
2 | UccnemoBanue penakcalimOHHBIX KoeOaHUH 4 4
3 | Omnpenenenue ropu3OHTAITBHON 3 5
COCTABIISIIOIICH HATIPSHKCHHOCTH MAarHUTHOTO
OJIs 3eMJITn
4 | OnpepneneHue yAeabHOTO 3apsiia QJIEKTPOHA 3 5
5 | Komsna HeroToHa 3 6
Cemectp 3
1 | IIpoBepka 3aKOHOB TEMJIOBOTO M3JIyYEHHUSI 4 7
2 | Buemnuit porodrdpdexr 3 7
3 | Oddexr Xomra B repmaHumn 4 9
4 | OmnpeneneHue MOTSHIINAIOB BO30YXKICHUS 3 8
aTOMOB
5 Omnpenenenre MMPUHBI 3aMPEHIICHHON 3 9
30HBI TOJYNPOBOJHUKA
Bcero 51

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbel camocTosaTenbHONU pabOThI U €€ TPYAOEMKOCTh




. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrositensHo# paboTh
yac qac qac yac
1 2 3 4 5
W3ydeHne TeopeTHIecKoro MaTepuana 74 12 19 43
nucuuriHbl (TO)
[ToaroroBka K TEKyIIeMy KOHTPOJIO 75 13 19 43
ycneBaemoctu (TKY)
IToaroroBka K mMpoMexXyTOYHOU 75 13 19 43
arrectaruu (I1A)
Beero: | 224 38 57 129

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCIICUCHHS
JUISL CAMOCTOSITENTbHON PabOoThl 00yYaroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOINYEeCKUE MaTepHalbl IS CaMOCTOSITEIIbHONH Pa0OThI OOYYAIOLIMXCSl YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX M AIEKTPOHHBIX YUEOHBIX U3TAHUN

KomnuaecTBo 9K3eMILIpOB B
Mudp bubnuorpaduyeckas ccvuika / URL ampec Oubmoreke
(KpOoMe 2JIEKTPOHHBIX SK3EMILISPOB)
CagenbeB U.B. Kypc o0mieit puznku:
[53(075)] Yuebnoe nmocobue B 3 T. 2014. T.1. ®O(4), 'C(94), 'CU3(1)
Mexannka. MosiekyisipHast (pu3mnka
CagenneB U.B. Kypc obuieit ¢pusuku:
VY4eOHoe nocobue B 3 1. 2014. T.2.
[53(075)] DNEeKTpUYECTBO U MarHeTu3M. BoaHbI. PO), TCOH), T3
Orntuka.
CagenbeB U.B. Kypc obme#t huzuku:
VYuebnoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanToBas ontuka. AToMHas (pu3HKa. ®O4),I'C(91), I'CU3(1)
®dusuka TBepaoro Tena. dusuka aTOMHOTO
SJIpa W AJIEMEHTAPHBIX YaCTHI]
CagenbeB U.B. Kypc ¢pusuxu: Yue6Hoe
[53(075) nmocodue B 3.1. T.2. DinekTpuyecTBo.
Cl12 Konebanus u Bonubl. BonHoBas onTuka. PO(2), ICO8)
2008
Hponos N.E. Mexannka: OCHOBHbBIE 3aKOHBI.
[531 B83] M.: us-vatur, 2015 ['C(133), I'CU3(1), III(6)
[5§(7067]5) Tpodumosa T.1. Kype dusmicu. 2007, ®O(3), TC27
7. TlepeueHb NMEKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «IHTepHEeT»
[Tepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX I OCBOCHHS JTUCITUILIAHBI

npuBeseH B Tabmuie 9.
Tabmuma 9
TEJIeKOMMYHUKaIMOHHOHN cetn «HTepHeT»

[lepeueHb 3NEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMALMOHHO-

URL anpec

HanmenoBanue




(http://lib.aanet.ru/) bubnmorexa ['YAII
http://Ims.guap.ru ®dwusuka 1
http://lms.guap.ru dusnika 2
http://lms.guap.ru dusnka 3

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOJIOTHIM
8.1. [lepeyenbp mporpaMMHOr0 o0OECHeueHUs, HCIOJIb3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILIUHE.
[lepeuenp UCIOIB3yEMOI0 MPOrPaAMMHOT0 o0ecrieueHus mpeacrasieH B Tadbuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS
No /it HanmenoBanmue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMBIX pH
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTAHE

[lepeyeHb HCMONB3YeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne i/m HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Howmep aynuropuu
Ne n/mt HaumeHoBaHMe cOCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl (pu
HE00X0JMMOCTH)

1 JlekmoHHast ayAUTOPHS

2 Crneunanu3upoBanHas jgadopatopust «MexaHuKa» 31-04

3 Crenmanu3upoBaHHas jgadopatopus «JIEeKTPOMarHeTH3M 32-04

4 Crienmanm3upoBanHas jabopatopusi «ONTHKA 32-06

5 CrienmansupoBanHas taboparopus «KanroBas Ouznka» 32-03, 32-05

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl TPOBEACHUSI POMEKYTOYHON aTTeCcTalluu
Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOMPOCOB K DK3aMEHY.

10.2. B kayecTBe KpuUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETCHIIMN O00YJaronuMUCS TIPUMEHSETCS S-0ayuibHasi 1IKajga ONEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL



http://lib.aanet.ru/

Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHIH

Or1eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3J1aracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— o0yyJarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPpaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTyphl,
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBS3bIBACT YCBOCHHBIC 3HAHUSI C MPAKTHYECKOH JIE€SITEIBbHOCTHIO
«3auYTEHO)
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHBIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3aYTEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUU BBIBOJIOB H 0000IIEHNUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIUATU3UPOBAHHBIX MOHSITHH.
— o0yyJarouuicss He YCBOWJI 3HAYUTEIBHOM 4YacCTH MPOrPaMMHOTO
Marepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HANpPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Kon
WHAMKATOpa
Cemectp 1
1 OcHoBHbIE KHHEMaTHUeCKHe MOHATHs. KiHemaTrnka MaTepranbHOM OIIK-3.3.1
To4YKH. CKOPOCTh ¥ YCKOPEHHE MATEPUATIbHON TOUKH
2 Y cKkopeHune py IIOCKOM KPUBOJIMHEWHOM JBUKEHUN OIIK-3.3.1
3 Kunemarnka abcosltoTHO TBEPOTO Tena OIIK-3.V.1
4 CBs13b TMHEWHBIX U YITIOBBIX BEIMYUH OIIK-3.3.1
5 O060011eHHbIE KOOPAWHATHI M CTETIEHU CBOOOIbI OIIK-3.3.1




6 OcHoBHas 3a/1aua KUHEMATUKH JIJIs1 MAaTEPUAIbHONU TOUKHU OIIK-3.V.1
7 3akonbsl HeioToHa OIIK-3.3.1
8 3akonsl Keriepa v 3aKk0H BCEMUPHOTO TATOTEHUS OIIK-3.VY.1
9 [TpuHIUI neTepMUHU3MA OIIK-3.VY.1
10 3aK0H COXpaHEHHUs UMITYJIbCa OIIK-3.3.1
11 Teopema 0 IBM>KEHHUH IIEHTPa Macc OIIK-3.3.1
12 I'paBuTanmoHHas ¥ UHEPTHASI MACCHI OIIK-3.V.1
13 MOMEHT CuJIbl U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-3.V.1
14 3aKOH COXpaHEHHUsI MOMEHTAa UMITYJIbCa OIIK-3.3.1
15 CekTopualibHast CKOPOCTh OIIK-3.3.1
16 PaboTa, MOIITHOCTh M KHHETUYECKAST SHEPTHS OIIK-3.¥.1
17 [ToreHnnanpHble U HEMTOTEHIIUAJIBHBIE CUJIBI OIIK-3.3.1
18 [ToTennmanpHas SHEPTHsI, 3aKOH CoXpaHeHuss MexaHndeckoit sneprun | OI1K-3.3.1
19 MowmeHT uHepu OIIK-3.3.1
20 Teopema IlIteitnepa OIIK-3.Y.1
21 MowmeHT umiyabsca abCoIIOTHO TBEPJIOTO Tea OIIK-3.V.1
22 Kunernueckas sueprust ATT. Pabota u momHocts Bpamienust ATT OIIK-3.3.1
23 [Ipunuun otHOCUTENBHOCTH [ anumnes OIIK-3.3.1
24 OkcnepuMenTanbHble npeanoceliku CTO OIIK-3.3.1
25 [Toctynats! DitHiTelHa, peobpa3zoBanus Jlopenia OIIK-3.V.1
26 Crnenctus u3 npeodpazoBanus JlopeHiia. 3aKoH CIIOKEHUS OIIK-3.3.1
ckopocrei B CTO
27 WurepBan OIIK-3.3.1
28 PengTuBucTckast [MHaMUKa OIIK-3.3.1
29 WuBapuanTtsl Teopun oTHocuTeNbHOCTH. [IpuHiumn skBuBanienTHoctn | OIIK-3.V.1
30 HeuneprninanbHbie CUCTEMBI OTCUETA OIIK-3.3.1
31 JuddepennnanbHoe ypaBHeHHE KosiebaHuil pyKUHHOTrO MasaTtHuka, | OIIK-3.3.1

ero perieHune




32 BekTopnas nuarpamma OIIK-3.3.1
33 DHeprusi TapMOHUYECKUX KOJIeOaHMI OIIK-3.VY.1
34 VYcnoBus BO3HUKHOBEHUS KOJieOaHU OIIK-3.3.1
35 Ouznyeckuii 1 MaTeMaTHUYECKUM MasgTHUKH OIIK-3.3.1
36 3aTyxatromue KojieoaHus OIIK-3.¥.1
37 BreinyxaeHnsie koebanus. Pezonanc OIIK-3.3.1
38 Crnoxenue xonebaHuil 0THOTO HANPABJICHUS C OAUHAKOBBIMHU OIIK-3.3.1
4acTOTaMu
39 CroxeHne B3auMHO MEPIeHIUKYIISIPHBIX KoJeOaHMit OIIK-3.3.1
40 Bonubl. OcHOBHBIE TTOHATHSA OIIK-3.VY.1
41 VYpaBHeHue Oeryieii BOJIHbBI OIIK-3.3.1
42 BonnoBoe ypaBHeHne. CKOpOCTh BOJIHBI B YIIPYIOi cpenie OIIK-3.V.1
43 DHeprusi BOJHbI OIIK-3.3.1
44 VHTEHCUBHOCTD BOJIHBI OIIK-3.3.1
45 Dddext Jomnepa OIIK-3.VY.1
46 Hudpakmus BoaH. [Tpunmun [tolirenca OIIK-3.3.1
47 WuTepdepenius BoJIH OT ABYX UCTOYHHUKOB OIIK-3.3.1
48 Crostune BOJHBI OIIK-3.VY.1
49 Hucnepcus, rpynnoBasi CKOpoCTb BOJIH OIIK-3.3.1
50 Wneanbuslii ra3. JlaBneHue Ha CTEHKY COCYAA. OIIK-3.3.1
51 [TapameTpsl cocTosiHUS, TEMIIEpATypa. Y paBHEHNUE COCTOSIHUSA, OIIK-3.V.1
(GYHKIUS COCTOSIHUS
ol BHyTpeHHsIs 3Heprus UeaibHOro ra3 OIIK-3.3.1
53 PaGota naeanbHOro ra3a B pa3IM4HbIX TEPMOJIUHAMUYECKUX OIIK-3.3.1
MpOLIECCaX.
o4 [lepBoe HauanO TEPMOIUHAMHKH. OIIK-3.3.1
55 AnmnabaTrueckuil mporecc. OINK-3.V.1
56 [uxn Kaphuo OIIK-3.3.1
57 Pabora TemoBoro aBurarens OIIK-3.3.1




58 OOpaTUMOCTh TEPMOJIMHAMHYECKUX TIpoIeccoB, Teopembl KapHo | OIIK-3.3.1
o9 Hepasencteo Kiaysuyca. DuTponus OIIK-3.V.1
60 DOHTpPONHS ¥ BEPOATHOCTD OIlK-3.3.1
61 bapomerpuueckas ¢popmyna. Pacnpenenenne bonbiimana OIIK-3.3.1
Cemectp 2
1 HanpsixénHocTs asekTprdeckoro nois. IpuHnun cynepno3unuu OIIK-3.3.1
5 ITorennuman 3mekTpuyeckoro nois. IIpuHuun cyneprno3unuu. OIIK-3.3.1
Teopema o nupKyIssuuu BekTopa E
3 [Torok BekTopa E. Teopema ['aycca miist BekTopa E OIIK-3.V.1
4 CuIioBbI€ JIMHUM U SKBUTIOTEHIIUAIBHBIC TTOBEPXHOCTH OIIK-3.3.1
5 CrnenctBus u3 Teopemsl ['aycca OIIK-3.3.1
6 Hanpspk€HHOCTS M OTEHIMAIT AJICKTPUYECKOTO MO OIIK-3.3.1
7 DJIEKTPUYECKUH JUIOJIb BO BHEIIIHEM T10JIE OIIK-3.¥.1
8 [IpOBOTHHUKY B AIEKTPUYECCKOM I10JIE OIIK-3.3.1
9 Juanexrpuku. Bektop anekrpudeckoit nHAykuuu. Teopema [aycca OIIK-3.3.1
Jutg Bekropa D
10 I'pannunble ycnoBus 11 BekTopoB D u E OIIK-3.3.1
11 OnexktpoémkocTh. KoHaeHncaTopbl OIIK-3.VY.1
12 [TapannensHOE M MOCAEAO0BATEIBHOE COCIMHEHNE KOHIEHCATOPOB OIIK-3.3.1
13 DHeprus MEKTPUIECKOTO MO OIIK-3.3.1
14 Onexrpuueckuii Tok. [MoTHOCTH TOKa OIIK-3.3.1
15 3axkoHbl OMa B 00BIKHOBEHHOM U U depeHnanbHoi popmax OIIK-3.V.1
16 3akoH OMa U1t 3aMKHYTOM LIeNu OIIK-3.3.1
17 3akonsbl [lxoyns — JleHna B 00bIKHOBEHHO 1 auddepeHnnanbHoi OIIK-3.3.1
bopmax.
18 MarauTtHas UHAYKIUS OIIK-3.3.1
19 3akon buo — Capapa — Jlarumaca OIIK-3.V.1
20 MarauTtHas UHAYKIHS IPSIMOTO MTPOBOJA C TOKOM OIIK-3.3.1




21 B3anmoneiicTBre NpOBOJHUKOB C TOKaMHU OIIK-3.3.1
22 JIunoJIbHBI MarHUTHBIM MOMEHT. MarauTHoe moJjie koHTypa ¢ Tokom | OIIK-3.V.1
23 MarnuTHas HHIYKIUS IBKYIIErocs 3apsaa. BaumonelictBue OIIK-3.3.1
JIBUKYIIUXCS 3apsAI0B
24 JIBrOKeHUE 3apsHKEHHBIX YACTHUIl B MArHUTHOM T10J1e OIIK-3.3.1
25 Teopema o mupkyssauun BekTopa B OIIK-3.3.1
26 MarnuTHas HHIYKIMS TOPOUIa U COJICHOUAA OIIK-3.¥.1
27 Mexanunueckasi paboTa B MAarHUTHOM T10J1€ OIIK-3.3.1
28 MarnuThsiil notok. Teopema ["aycca nys Bektopa B OIIK-3.3.1
29 MarHuTHBIN IUNIOIb B MATHUTHOM IT10JIE OIIK-3.VY.1
30 Marueruku. Teopema o UpKyssuy BekTopa H OIIK-3.3.1
31 SBnenune heppomarneruzma OIIK-3.3.1
32 DneKTpoMarHuTHasi MHAYKLHS OIIK-3.3.1
33 Camounaykuus. Bzanmnaast UHIyKIUS OIIK-3.3.1
34 DHeprusi MarHuTHOrO MOJIst OIIK-3.VY.1
35 BuxpeBoe anekTpruyueckoe noiie OIIK-3.3.1
36 Tok cMmeleHus OIIK-3.3.1
37 Ypaaenust MakcBeria OIIK-3.Y.1
38 BonHoBo€ ypaBHEHME 37IEKTPOMAarHUTHOTO OIS OIIK-3.3.1
39 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH OIIK-3.3.1
40 3aKOHBI IPEJIOMIIEHUS U OTPAKEHUS CBETA OIIK-3.3.1
41 KorepenTHocTh cBeTa OIIK-3.3.1
42 WuTepdepennus cBeTa OT IByX HCTOUHUKOB OIIK-3.V.1
43 Hudpakuus. [Ipunnun [roiirenca — @penens OIIK-3.3.1
44 3onbl Openens. Judpakaus Opaynrodepa Ha menn OIIK-3.3.1
45 JHucnepcus cera OIIK-3.V.1
46 JudpakiuonHas pemeTka OIlK-3.3.1
47 [Honspuszanus cera OIIK-3.3.1




48 Crenens nonsipuzanuu. 3akoH Mantoca OIIK-3.3.1
Cemectp 3
1 TemoBoe u3iyueHue OIIK-3.3.1
2 3aKOoHBI H3Ty4eHUsT A0COIIOTHO YEPHOTO TeJa OIIK-3.VY.1
3 ®dopmyna Penes — Jlxxunca. Pacnpenenenue [lnanka OIIK-3.3.1
4 dororpdext OIIK-3.3.1
5 TopMO3HOE PEHTTE€HOBCKOE M3TyUeHUE OIIK-3.3.1
6 ®oToHbl. KopnyckynsipHO — BOJIHOBOM Jyaju3M JUIsl CBETA OIIK-3.V.1
7 Oddexr Komnrona. Dmnuprudeckue 3aKOHOMEPHOCTH B CIIEKTPAx OIIK-3.3.1
aToMa BOJI0poja
8 Monens aroma o ToMricony OIIK-3.3.1
9 Monens aroma o Pezepdopay. Ilocrynater bopa OIIK-3.3.1
10 Teopus bopa — 3ommepdenbia OIIK-3.VY.1
11 Bomnsr /le bpoitns OIIK-3.3.1
12 BonnoBas ¢pyHkuus OIIK-3.3.1
13 VYpasuenue llpénunrepa OIIK-3.3.1
14 CootHomeHnue HeomnpeaenénHocrel ['elizenbepra OIIK-3.3.1
15 MuxkpouacTuiia B OAHOMEPHON NOTEHIMAIBbHOM siMe ¢ co-Mu cTreHkamu | OIIK-3.V.1
16 MuxkpoydacTuia B TpEXMEPHOM HEMPOHUIIAEMOM IMOTEHIIMATBHOM OIIK-3.3.1
SIIUKE

17 CTOIKHOBEHHE MUKPOUYACTHUIIBI C TOTEHIIUATBEHBIM 0apbepoM OIIK-3.3.1
18 MuxkpouacTuiia B HEIIpOHULIaeMoi cepe OIIK-3.3.1
19 I"apMoHMUeCKn OCIMIUIATOP B KBAHTOBON MEXAHUKE OIIK-3.V.1
20 KBaHTOBBII poTaTop OIIK-3.3.1
21 ATOM BOJIOpO/ia B KBAHTOBOM MexaHuke. CiuH OIIK-3.3.1
22 ToX1eCTBEHHOCTh KBaHTOBBIX YacTULl. [IpuHuun [1aynu OIIK-3.V.1
23 3anoHeHHE AIEKTPOHHBIX 00oouek. Tadmuia MeneneeBa OIIK-3.3.1
24 XapaKkTeprucTUYeCKre pEeHTT€HOBCKUE CIIETPhI OIIK-3.3.1




25 DHeprusi CBSI3U B MOJICKYJIE OIIK-3.V¥.1
26 Pacnipenenenune ®epmu - lupaka OIIK-3.3.1
27 Pacnipenenenue bo3se - DiiHmTelina OIIK-3.3.1
28 DHEpPreTUYECKHEe 30HbI B KPUCTAJLIAX OIIK-3.3.1
29 [TpoBOAMMOCTD MOTYITPOBOTHHKOB OIIK-3.3.1
30 CrioHTaHHBIE U BBIHYKJICHHBIE ITEPEXO0/IbI OIIK-3.V.1
31 [TpuaImn paboTs 1a3epa OIIK-3.3.1
32 Krnaccudaeckas teopus teruioemkocTs [rononra u [1tu OIIK-3.3.1
33 KBaHTOBas TEOpUS TETIOEMKOCTH DWHINITEHHA OIIK-3.3.1
34 KBanToBas Teopus Terioemkoctu Jledas OIIK-3.V.1
35 KonTakTHbIe sBIEHUS OIIK-3.3.1
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3a1a4) ais 3adera / qudd. 3adera HHI[II/I<IE)£FOpa
Y4eOHBIM IJIAHOM HE TPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO MPOESKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KypCcOBOTO POEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne /i [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallud B BHJE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBbIii TepedeHb BOITPOCOB JJIsI TECTOB

. Kog
Ne n/n IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHIMKaTopa
Tecr 1
1 BonnoBas ¢yHKIMS JOMKHA OBITh: @) TOJIBKO KOHEYHOM; OIIK-3.V.1
0)TOJIBLKO HEMPEPHIBHOM; B)TOJILKO OJHO3HAYHOM;  T') KOHEYHOMH,
HEINPEPBIBHOW, OJTHO3HAYHOM.
2 BriOepure npaBmiibHYI0 GOPMYTUPOBKY I COOTHOLICHUS OIIK-3.V.1
HEONPENEIEHHOCTEN ...
a) AE-FAP>h, ©) AF-AP>h, B) AX‘At>h, 1) AE-At>
h
3 Kakoe kBaHTOBOE 4HCIIO, 33/]a1011[€€ COCTOSIHUE 3JIEKTPOHA B aTOME OIIK-3.V.1
BOJIOPO/1a,
olpeieNseT 3HaueHue ero sHepruu?  a) I'maBHOe KBaHTOBOE




gucino. 0) OpOuTtansbHOE KBAaHTOBOE YHMCIO. B) MarHutHoe
KBaHTOBOE uncio. r) CnMHOBOE KBAHTOBOE YHUCIIO.

Jlj1s p — COCTOSIHUS 3JIEKTPOHA B aTOME OPOUTAILHBII MOMEHT
umnyJsibca Ly paBeH:

a) 0, 6) 743, B) 7W/2, r) h (h — nocrosnuas [lnanka)

OIIK-3.V.1

depMUOHAMH ABIIAIOTCS: ) BCE pa3psyKEHHbIC YaCTULIBL, 0)
YaCTHUIBI C MOTYLETbIM CITUHOM, B) YaCTHIIBI C LEIBIM
CIIMHOM, T') HEITpaIbHbIE YaCTUIIBI

OIIK-3.V.1

CranuonapHoe ypaBHenue lllpénunrepa umeer Bua: a) Ay+ Uy =
A? 2

Ey; 0)— — Ay+ Uy =Ey B) Ay+ TT(E_U) v =0;r)
m Li

,1!2

Zm

a¥
AY+UY =ih —= te y =y (x,y,2); ¥ = (X,y,2,1);

U — noreHuuanbHas sHeprusi;  E - nonHas sHeprus

OIIK-3.V.1

DJIEKTPOH B aTOME HaXoAuTCs B d-cocTosiauu. Onpeaenure
MaKCUMaJIbHOC 3HAYCHUEC NPOCKIUN MOMCHTA UMITYJIbCAa Ha
HaIpaBJIeHNE BHELITHETO MArHUTHOTO TIOJIS:

a)h; 0)2h; B)3h;

OIIK-3.V.1

YacTuia B IOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[110THOCTH BEPOSITHOCTH HAXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKCHMaJjbHa I1pu

A)x=1/4B)x=1/2B)x=3l/4

OIIK-3.Y.1

Tect 2

KaxoB ¢u3udeckuii cMbICI BOITHOBOM (pyHKIIMH?

a) MuKpouacTHIia IpeACTaBIsIieT COO0H BOJHOBOM MakeT.  0)
KBanpat mozaysst BomHOBOW (DYHKIIUU OTNpEAENseT MIOTHOCTD
BEPOSITHOCTH  OOHAPYKEHHSI YaCTUIIBI B) AmnHcaM0Jb YacTuil
BeAET ce0s Tak JKe, Kak BOJIHA.

OIIK-3.V.1

Bri6epute npaBuibHy0 GOPMYIUPOBKY IJ1s1 COOTHOLIEHUS
HEOIPENEICHHOCTEN MJIs YaCTHULBI JIETALIEN BIOJIb OCH X ...

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

OIIK-3.Y.1

Bpemennoe ypaBnenue llIpéaunrepa nmeer BUI:

AT A a2
a)—-——=—— A¥+ U¥ 6) -

i dt 2m 2m
ik

at’
2m .. d¥
B) AY+ re Y-U=-1h oo e ¥ =Y¥(x,y,z1); U=U(X,y,z,t)

AP+ U¥Y=1h

OIIK-3.Y.1

PannanbpHast IIIOTHOCTh BEPOSITHOCTH [UIE OCHOBHOT'O COCTOSIHUS
JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYM IIpHU: a) T = 273, 0)

L) )
r=—,B) T =7 (I — pacCTOSHHE 3IIEKTPOHA 10 AApa, 11 — HEPBHIH

OOPOBCKUH paanyc)

OIIK-3.V.1

6. bo3oHamU SBISAIOTCS: a) BCE pa3psyKEHHbIE YaCTUIIbI, 0) YaCTUILIBI
C MOJYLENbIM CIIMHOM, B) YAaCTHIIbI C LIEITBIM CITUHOM, T')
HENTPaJIbHbIE YACTULIBI

OIIK-3.V.1

7. 3a10IHEHHOH 3JIEKTPOHHOM 000710YKe COOTBETCTBYET IJIaBHOE
KBaHTOBOE yuciio n=3. OnpepenanTe Yucio 3JIeKTPOHOB Ha ITON

OIIK-3.Y.1




O6OJ'IO‘IKG, KOTOPBIC NMCIOT OAVMHAKOBBIC KBAHTOBBIC YK CJIa

m. :—% a)2; 0)9; B)18
7 8. YacTHiia HaXOAUTCS B MIOTCHIIMAIBHOM SIME MIUPUHOH . OIIK-3.V.1

CootBercTBre MeX 1y 4nciioM N Touek, rie BOJIHOBAsK (YHKITHSI
oOparaercs B HyJb B HHTepBasie 0<X<|, 1 KBAHTOBBIM YUCIIOM N

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

8 12. CniuHOBOE TMPOMArHUTHOE OTHOILICHUE JJISI 3JIEKTPOHA PABHO: OIIK-3.V.1

g g 2s
a) ame’ 6) ;’ B) me

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIMEe  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPAAOK M IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTalMy O00yJaroIInuXCs
I'VAIL

11. Meroanueckue yKazaHus Uit 00yJaIOMIMXCsl 0 OCBOCHUIO TUCIUTLTUHBI

11.1. Meroauueckue yka3aHus s OOy4aroIUXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
r1yOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax JIUCHMIIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUHU
(dyHIaMEeHTalbHbIX MpoOJeM AMCHUIUIMHBL, METOJOB HAy4yHOTO IO3HAHUS, HOBEHMIINX
JOCTMD)KEHUI HaydHOHM MbIciu. B yueOHOM mporecce JIEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCHUIIIIMHAMH.

[TnaHupyeMbl pe3yabTaThl IPU OCBOEHUH 00YyUYaIOUIMMCs JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IPEMNOJIaBaTEIIeM;

— pa3BuTHe NpO(ECCHOHAIBHO—JENOBBIX  KauecTB, JIIOOBM K MpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXO0AMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJYy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINeE TO/IbI;

— Hay4YHTCsl METOJMWYEeCKH oOpalaThiBaTh MaTepuai (BBIACNATH TIJIABHbIE MBICIU M
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOI'O NOHMMaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATBCA JIEMOHCTpalMed CIaufoB U
UCTIOJIb30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 TUCHUIUINHE.




11.2. Meroauyeckue yka3zaHusl JUIsi OOYYaIOMIMXCS IO MPOXOXKICHHUIO MPAKTHUYECKUX
3aHATHHI
[TpakTdeckoe 3aHSATHE SIBISETCS OMHOW M3 OCHOBHBIX (DOpPM OpraHU3aluH y4eOHOTO

polecca, 3aKII0Yaronasicsl B BHIIOJTHEHUN 00yUYaIOLIUMUCS OJI PyKOBOJCTBOM MPEIO1aBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH EATEIbHOCTH.

[enbio MpakTUYECKOTo 3aHATHS AJ1s 00y4aroerocs siBiseTcs MpUBUTHE 00ydaromeMcs
YMEHMM U HaBBIKOB MPAKTUYECKOM EATENBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMcs MPAaKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, paclidpeHHe M JAeTajlu3alus 3HAHUW TNpU pelIeHUuU
KOHKPETHBIX 3a/1a4;

— Pa3BUTUC IIO3HABATCIBHBIX CHOCO6HOCTCI71, CaMOCTOATCIIbHOCTH ~ MBIINIJICHUS,
TBOp‘ICCKOﬁ AKTUBHOCTH,

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKAMU H3Y4YeHHs] KOHKPETHON y4ueOHOM
U CITATIIINHEL,

- BI)Ipa6OTKa CIIOCOOHOCTH JIOTHYECKOI'0 OCMBEICIICHUS IMOJIYYCHHBIX 3HAHUI JJIA
BBIINIOJIHCHH A SaHaHHﬁ;

— olecrnieueHUe PAlMOHATIBHOIO COYCTAHHS KOJUICKTMBHOM W MHIMBHIYaIbHOH (GopM
00y4eHwusI.

DyHKIMU IPAKTUYECKUX 3aHITUI:
— IO3HaBaTe/lbHasi,

—  pa3BHBaroIIas;

— BOCIIMTATENbHas.

IIo XapaKTCPy BbIIIOJIIHACMBIX O6y‘I3IOH.IPIMCSI 3aJJaHuil 1O MPAKTUYCCKUM 3aHATUAM
noApa3aACiIsIr0OTCA Ha:

— O3HAaKOMMUTCJIBHBIC, TIPOBOAMMBIC C MLCJIbIO 3aKPCIUICHUA W KOHKPETHU3aAllUH
HN3YUCHHOT'O TCOPETUYCCKOI'O MaTepuaia;

— aHaATUTUYECKHE, CTABSIINE CBOCH IIENbI0 MOJIyueHHEe HOBOM MH(GOpMAaIlUK Ha OCHOBE
(dbopMaIi30BaHHBIX METO/IOB;

— TBOPYCCKUEC, CBA3AHHBIC C IMOJTYYCHHUEM HOBOM I/IH(l)OpMaIII/II/I IMyTEM CaMOCTOATCIIBHO
BLI6paHHLIX MOoAXOJ0B K PCHICHUIO 3a1a4.

@opMBI OpPraHM3allUd NPAKTUYECKUX 3aHATHM ONPENEISAIOTCS B COOTBETCTBHM CO
cneur(uyeckuMU OCOOEHHOCTSIMHM Y4eOHOM TUCHMIUIMHBI U IensMH oOydeHus. OHU MOTYT
IIPOBOJIUTHCH:

— B UHTEpakTUBHOM ¢opMme (pelleHue CUTYallMOHHBIX 3aJa4, 3aHATUS [0
MOJICJINPOBAHUIO  PEANBHBIX  YCIOBHMH, JEJIOBBIE WUIPbl, MIPOBOE IPOECKTUPOBAHHE,
UMHTALMOHHBIE 3aHATH, BbIE3/IHbIC 3aHATUS B OpraHu3auuu (MpeanpusaTus), AeaoBas yuyeOHas



urpa, poJieBas Wurpa, ICHUXOJOTMYECKUM TPEHUHI, KEWC, MO3rOBOM IITYpM, TPYIIOBbIC
JIUCKYCCHUH);

— B HE MHTEPAKTUBHOW (hopMme (BBIMOIHEHUE YIPAXXKHEHUH, pEIICeHNE THIIOBBIX 3a/1a4,
pelleHre CUTYallUOHHbIX 3aJjad U IPYroe).

Metoauka MpOBEACHUS MPAKTUYECKOTO 3aHATHS MOXKET OBITh PAa3IMYHOM, MPHU ITOM
B)XHO JIOCTHIKCHUE OOIIEH 1eH JUCIUTUINHBL
TpeGoBaHwust K MPOBEACHUIO IPAKTUYCCKUX 3AHITUH
[IpakTryeckune 3aHATHS TPOBOIATCS B BHUJAE OOCYKICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETHYECKHMMH BOIIPOCAMH, PACCMATPHBAEMBbIMHU B JICKIIMOHHOM Kypce M B BHJIE
pa3bopa BOIPOCOB, KOTOPHIE MOTYT BO3HUKHYTH Y CTYACHTOB ITPH OCBOSHUH MaTepHaa.
Meronuveckne yKazaHUsT 10 TIPOBEICHHIO NPAKTUYECKUX 3aHSATHH TPUBEACHBI B
CIICAYIONINX TMOCOOHSX uMmeromuxcs B OubOimmoreke I'YAII B Hame4ataHHOM M 3JEKTPOHHOM
BUJIC:
1. Mexanuka. Konebanust u Bonuel. Tepmonunamuka. Coopuuk 3amau //U.W. Kosanenko,
10.A. Ky3uenos, M.H.Kyns6uiikas, H.I1.JlaBposckasi, H.-H.JIutBunosa, E.B. Momaps ,
IO0.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. IIpununko, E.B. Xonunesa. }0.H.
[apes, B.b.Illlanun, b.®.1ludpun, C.A. Hlepdak 2010. 84 c.

2. OnextpuuectBo. Marnetm3sm. Ontumka. COopuuk 3amau. /MU, Kosanenko,
H.I1.JIaBpoBckas, H.H.JIutBunosa, E.B. PyrtskoB. FO.H. Ilapes, b.®.llludpun, C.A.
[ep6ak 2013. 80 c.

3. KpanroBass ¢msuka. CoOopuuk 3amau //, L. Kosanenko, H.IL JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, 1O.H.
[apes, C.A lepbak, 2004, 56¢.

11.3. Metoauueckue yKka3aHusi A7 OOY4YarOlUXCSl IO BBIMOJIHEHHUIO JIaOOPaTOPHBIX
pabot
B xonme BbimonHeHusi 1a00paToOpHbIX paboTa oOydaroImUHCs [OJKEH YIIIyOUTh H

3aKpENUTh 3HAHMS, MPAKTUUYECKHUE HABBIKH, OBJIAJIETh COBPEMEHHOM METOJAMKON M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBUU C KBAIU(PHUKAIMOHHON XapaKTEPUCTUKONW OOydaroIierocs.
Bremonnenune mabopaTtopHbIX pabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TPAKTUYECKOM, pacueTHo-
AHATUTUYECKON YacTei U KOHTPOJIBbHBIX MEPOIIPUSITHIA.

Breimonnenue mabopaTopHbIX pabOT 0OydaromUMCS SIBISETCS HEOTHEMJIEMOW YacThiO
W3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMoi y4eOHbIM IUIAHOM U OTHOCUTCS K CpPEICTBaM,
o0ecreunBaroIIUM pPelIeHUe CIEAYIOINX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA MPOIECCOB, SBIEHUHM U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKpervieHue, pa3BUTHE M JeTajau3alus TEOPETUYECKHUX 3HAHWM, MOJYyYEHHBIX Ha
JIEKITUSIX

— ToJIyueHHe HOBOM MH(OpMAINH [0 N3Y4aeMOH JTUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.



3ananue u TpeOOBaHUS K NPOBEAECHHUIO JIA00PATOPHBIX padoT

B Tedenme cemecTpa KaKIblii CTYJEHT B COOTBETCTBHHM C pabouedl MporpaMMoil o
muciuiuinae Ou3nka OMHKEH BBITIOIHUTH OMPECIICHHOES YHCIIO JabopaTopHbIX pador. Ha
KWKy JIa0OpaTOpHYH padoTy IUIAHUPYEeTCS HE MEHee JBYX 3aHSATHW: OJIHO — Ha
BBITIOJIHEHUE H3MEPEHHH, U OAHO — Ha 3amMTy oryera. OTyUeT MUILETCS HE BO BpeMs
3aHATHH, a JOMa WM B OMOJIMOTEKE.

B nHauane cemecTtpa 10 Hauaja 3aHATHHA CTYACHT JOJDKEH OBITh MPOMHCTPYKTHPOBAH I10
TEXHHKE O€30MacHOCTH IMPHU MPOBEICHUHU Ja00paTOpHBIX paboT mo ¢usmke. [IpoxoxacHue
UHCTPpYKTaxa (UKCUPYETCsl B CHCIHAIBHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacnucarbcs.

B nabGoparopuio CTyA€HTHI IOJDKEH MPUXOIUTH IMOATOTOBIECHHBIMH K Ha3HAYCHHOMN
pabore. Heobxoaumo 3apaHee MpOYUTaTh ONMUCAHKE PAOOTHI M TEOPETUUCCKUE CBEIICHUS W3
COOTBETCTBYIOIIETO paszfena Kypca. He 3a0biBaiiTe 0 pEKOMEHJIOBAHHOW JUTEpaType H
0053aTeNbHO MOTYYUTE B OMOIHOTEKE BCE TIOCOOMSI, BRITTyCKaeMbIe Ka(eapoid.

BrImTomHATE paboTy CTYIAEHTY pa3pemaercs, JUIIb IMOCIE J0MYyCKa, TOJYIeHHOTO MOCTIe
Oecenpl ¢ penojaBareneM. [IpenogaBaTens H0MKeH YOSIUTHCS, YTO CTYACHT MOHUMAET:

KaKue sIBJICHUs OH Oy/IeT HaOI0JaTh U UCCIIEI0BATh;

Kakas 11eJib Iepe/l HUM TOCTABJICHA,

KaKMMH MPUOOpaMH U KaK BEIyTCsl U3MEPEHUS;

KaK CJIeIyeT IPOBOIUTH SKCIICPHUMEHT.

[TomydeHHBI TOMYyCK K paboTe 0TMEUYaeTCs IPEroAaBaTesieM B )KypHaIe.

B mporecce BwImosHEHHsI J1a0OpaTOpPHOW pPabOTHI HYKHO OO0s3aTEIBHO 3aIlOJIHUTH
MIPOTOKOJ M3MEPECHHH. Y KaXIOro CTyACHTa MPOTOKOJ HM3MEPEHUU ITOJDKEH OBITh CBOA;
BEJICHUE OJHOT0 MPOTOKOJAa HECKOJIbKUMH CTYJIEHTaMHU BMECTEe He jomyckaeTcs. [IpoTokon
BenieTcs Ha ucte popmata A4. B nmpoTokosie T0KHO OBITh OTPaKEHO:

TOYHOE TMOJTHOE Ha3BaHWE U HOMEp Ja0OpaTOpHOM pabOThl B COOTBETCTBUU C
METOJUYSCKHUM ITOCOOHEM;

(dbamMuHsl, THALIAAJIBI CTYJICHTa © HOMED TPYIIIIHI,

(haMHUITIST 1 MHAITMAITBI TIPETIOIaBaTEelIs,

Ta0nuIla TEXHUYECKUX XAPaKTEPHUCTHK W3MEPHUTEIBHBIX NMPUOOPOB (Ha3BaHWE TpHOOpa,
pabounii quanasoH, IeHa JSICHUS, KJIacC TOYHOCTH U JIp.);

napameTpbl YyCTAHOBKH, Ha HEW yKa3aHHBIE,;

pe3yabTaThl U3MEPEHUIA;

JlaTa ¥ TOJIMUCH CTYJIEHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KANWJUISIPHOM WIIM TEIEBOU
pPYYKOH. 3anvch HAOIIOICHNN U JaHHBIX KapaHIalllOM He JIOMYCKaeTCsl, KapaHaaloM MOYKHO
JUIIb YePTUTH TaOnuIbl U Tpaduky. BeneHne «4epHOBUKOB MPOTOKOJIA» U MEPEIUCHIBAHNE
UX B KOHIIC 3aHATHS HAYUCTO HE PEKOMEHAYETCS; 3TO HEHY)KHas TpaTa BpPEMEHU H
BO3MOXXHOCTh JIOMYCTUThH OIIMOKY TpH TepenuchiBaHuu. CTapaTeNbHOCTh U aKKypaTHOCTh
JydIie TPOSIBUTh TIPU OPOPMIICHUU OTYETA.

[To oxoHYaHUU U3MEPEHUH MTPOTOKOJ 00s13aTEIBLHO JAETCSl HA MOJIUCH MPETOIaBaTeIo.
be3 »TOli moamMcu TPOTOKON CUMTAETCAd HeAeHCTBUTENbHbIM. [loamuce cryaeHta B
MIPOTOKOJIE 0003HAYaeT, 4TO OH OTBEYACT 3a BCE IMPOBEJCHHBIC W3MEPEHUs, a TOAMHUCH



npernojaBaTelis 03Ha4aeT, YTo padoTa JEeHCTBUTEIBHO BBITOJIHSJIACH U YKa3aHHBIC 3HAUYCHUS
JEHCTBUTEIIBHO MOJIYYEHBI IMEHHO TEM CTYJICHTOM, KOTOPBIM COCTaBHII MPOTOKOJI.

[To pesynbraraM, 3aMKCUPOBAHHBIM B MPOTOKOJIC M3MEPEHHM, CTYJICHT JIOMa ITHIIET
OTYET M 3allMINaeT €ro Ha CleayrolieM 3aHaTuu. [Ipu 3ammre oTyeTa MOryT OBITh 3aaHbI
JFOOBIC BOIPOCHI MO TEOPHUHM HM3Y4aeMOTO SIBJICHUS M IO TOJYYCHHBIM pe3yjibTaTaM. 3a
NPUHATBIA OTYET MPErojaBaTeib BBHICTABIACT CTYICHTY OLEHKY M IOCJE 3TOr0 COO0O0IIaeT
HOMED M Ha3BaHHE CIICAYIOIIEH J1abopaTOpHOI pabOTHI.

Crpykrypa u popma otuera 0 1adopaTopHOii padoTe

OTyYeT NO0MKEH coaepKaTh CIECIYIOIIUE Pa3aeibl:

1. Ilemb paGoOTHI.

OHa cdopmynmupoBaHa B ONHUCAaHWU JabOOpaTOpHON pabOTHI, OTTyJa €€ CIeayeT
IIEpEINCaTh.

2. Onucanue 1a6OpPaTOPHON yCTAaHOBKH.

Onucanue  yCTaHOBKM  JOJDKHO — ObITh  KpaTkuM.  Crenyer  OrpaHUuYMTBhCSA
(GYHKIMOHATIBHOM WM AJIEKTPUYECKON cXxeMoll ycTaHOBKU. He Hy>)KHO IPUBOJUTH BHELITHETO
BUJa npubopos. [lanee HEOOXOAMMO ONUCATH IKCIIEPUMEHT U NEPEUUCIUTh U3MEPUTEIbHBIE
npuOopbl B TaONMIE TEXHUYECKHX XapAaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOJIA
M3MEPEHHM.

3. PaGouue ¢popmysl.

PaGounmu Ha3pIBalOTCS TOJMBKO T€ (POPMYJBI, MO KOTOPHIM HEMOCPEACTBEHHO
IPOU3BOJIATCS BBIUMCIEHUS UCCenyeMbIX BeauuuH. CieBa B popMylie JOJIKHO CTOSITh TO,
4YTO CJENyeT OIpeneauTh, CpaBa - TO, YTO H3MEpsUIOCh B pabore miM u3BecTHO. Bce
IPUBEACHHBIE POPMYJIbI TOJIKHBI ObITH TPOHYMEPOBAHBI.

BoiBoa hopMyn v poMexKyTOUHbIE BBIPAXKEHUS B 9TOM paszelie MPUBOIAUTh HE HYKHO.
@opMynbl 711 BBIYHCICHUS TOTPENTHOCTEH W TMPOBEICHUS MaTeMaTU4eCKO o0paboTKh
PE3yJIbTATOB U3MEPEHNUM B TOM Pa3ieie TOXKE HE MPUBOAATCA.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B »TOoM paszmene ordera JOHKHBI OBITH MPUBEIACHBI BCE M3MEPECHHBIC W BHIYHUCIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEJICTaBIsATh B BUJE HAIJSAHBIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJb3sl OCTaBIAThH JIMIIHHUE ACCATUYHBIE pa3psibl (moapobHee 00
TOM TMOieT peub HUXKeE). B paboTe MOXkeT ObITh HECKOJBKO 3aJjaHHil, BCE OHU JIOJKHBI
OBITh IPUBEJICHBI B 3TOM pasJiee.

5. [Ipumephl BHIYUCIICHUN.

B sTom pasnene ordyeTa MOJDKHBI OBITH MPUBEIEHBI MOAPOOHBIC TPUMEPHI BHIYUCICHUN
Mo Kaxmoil paboueit ¢opmyne. He HYXHO NpPUBOAWTE BCEX BBIUMCICHHM, BIIOJTHE
JIOCTaTOYHO OJHOTO MPHUMEPA MO KaXI0i (opMyie. DTOT pa3aen HyKeH Ui TOTO, YTOOBI
npenojaBaTeNiio ObUIO Jierye HaWTH OMMOKY B BBIUMUCICHUSX WIA HM3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruncienue norpeniHocTen.

B »sTOoM pasnmene oryera AOMKHBI OBITH MpEACTaBlIeHbl (OPMYIBI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckas oO0paboTka pe3ynbTaToB U3MepeHUi. JIOMDKHBI OBITH
BEIBEJICHBI (DOPMYJIBI, 1O KOTOPHIM BBIUUCISUTHCh CHCTEMATHYECKHE W CIydalHbIC
MOTPEUIHOCTH U MPECTABIECHBI IPUMEPHI BEIYMCICHHUH MO KaXX10M U3 HUX.



OTOT pa3zen oTyeTa CaMblil CHOXHBIM Ay CTyAeHToB. [lo Hemy Oomblne Bcero
BOIPOCOB, B HEM OoJibIlie Bcero omuoOok. Teopus morpemnocTeit 00bIYHO ObIBAaeT HamMcaHa
JUI TIOATrOTOBJIEHHOTO 4YHWTATENs, 3HAKOMOIO C BBICIIEH MareMaTHKoM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIB CAMOE BAaXXHOE IO ATOW TEME U U3JIOKHUTH
MaTepuai o BO3MOKHOCTH IPOCTO.

7. I'padmku 1 pUCYHKH.

HeGonpmue rpaduku u puCyHKH pa3MenialoTcs B TEKCTe, a Oosbmue - popmara A4 -
OPUBOJATCA HA OTIEJIBHOM JHcTe. B 11000M ciayyae OHM JOJDKHBI OBITH HOJIMUCAHBI U
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TeKCcTe oTuera. ['paduku o0s3aTenbHO
BBITIOJHSIOTCA HAa MHIJUITUMETpPOBOM Oymare. Ha kaxkmoli ocw JOMKHO OBITH 0003HAYEHO,
Kakas BEJIMYMHA M B KaKUX €AUMHULAX BIOJIb HEE OTKJaJbIBaeTcsa. Ha camMux ocsx TOJIKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbI KOOPAMHATHOW CETKH. VI3MepeHHble Ha ONbITE 3HAYCHUS
NOANKMCHIBaTh HA OCsAX He cienyer. Ha rTpaduk o00s3aTenbHO HAHOCSTCS — BCE
HKCIIEPUMEHTAIIbHBIE TOYKH, U MPOBOJAUTCA coeAuHstomas ux JuHug. OKOJIO OJHON WiH
HECKOJIbKUX TOYEK OTKJIAJbIBAIOTCS CUCTEMATHYECKHE MOrPEIIHOCTH COOTBETCTBYIOLIUX
u3MepeHuil (moapodHee 00 3TOM MOMAET peyub HUKE).

8. OKOHUaTEIbHBIC PE3YJIbTATHI, KX 00CYKICHUE, BEIBOIBI.

B ostom pasmene oryeTa HYXXKHO TOABECTH WTOT MPOJETaHHOW paboTel. Crnemyer
HaIKMCaTh, KAKWE MOJTYYEHbI BEJIMYUHBI, U C KAKUMHU MTOTPELIHOCTSIMHU.

Ecnu n3mepenns mpoBOIMIMCH PA3HBIMU METOJAMH, TO 00S3aTeIbHO HY>KHO CPAaBHHTH
9TH Pe3yJbTaThl U UX MOTPEUIHOCTH, ClelaTh 3aKIOYeHHE, KaKOW METOJl JIydlle, TOYHEE,
yaoOHee.

Ecnu u3BecTHO TaOMYHOE 3HAYEHUE M3MEPEHHOM BEIUWYMHBI, TO HY)KHO 0053aTeIbHO
CPAaBHUTH €T0 C MOJTYYEHHBIM Ha OIbITE 3HAYEHUEM U JIaTh apryMEHTUPOBAHHOE 3aKIIOUYEHUE
00 MX COBIAJCHUH UM HECOBITAICHUH.

Ecmu B paGote 3HaueHUs OAHOW M TOW K€ BETMYHMHBI TOJYICHBI IKCIIEPUMEHTAIBHO H
TEOPETUYECKH, TO OTH PE3yJbTaThl HYXHO 00sf3aTeNbHO CPaBHUTh MW JaTh
apryMEHTHPOBAHHOE 3aKTFOYCHHUE 00 WX COBIIAJICHUH WM HECOBITAICHUH.

B ciywae, xorma Mexay CpaBHUBAa€MbIMU BEIMYMHAMU HMEIOTCS HEIOIYyCTHUMBIE
PacX0XkKIE€HUS, 3TO HYKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEANOIOKEHUE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMA/ICHMUS.

Ecnu B paboTe cTaBUIOCH LIENBIO MPOBEPUTH KaKOW-TO (PU3MUECKUIA 3aKOH UM U3YUYHTh
SBIICHUE, TO B JAHHOM pasjeiie HeoOX0IuMOo 1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOIIPOC.

BBIBO/T TOMKEH COOTBETCTBOBATH LIETTH PAOOTHI.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOIi padoTe

Otuet mo naboparopHoii paboTe AOHKEH BBIMONHIATHCS Ha JcTax ¢popmara A4. 3anucu
Ha JIMCTaX BEIYTCS TOJBKO C OAHOW CTOpOoHHI. Ilo Kpasm nucTa MoJDKHA OBITh OCTaBJICHA
paMka mupuHOM He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JINCTaX HE HYXKHO, HO U
3acTylaTh 3a HEe HE clieqyeT. B paMke B BEpXHEM I10JI€ HYXHO JIMIIb ITOCTaBUTh HOMEP
cTpaHulbl. [IpoHyMepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETA, HAaYMHAs C TPETHETO.
[lepBblil TUCT — TUTYJIBHBIA U BTOPOU JIUCT — MPOTOKOJ U3MEPEHUI, HE HYMEPYIOTCS.

Ortuer crnenyer nucath oT pyku. Eciam Bel ncnonp3yere dyxkue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAaHHBIC» OIMIMOKH, KOTOPHIX ObIBaeT MHOTO. CKa3aHHOE B



paBHOI Mepe OTHOCUTCS K (opMynaM, KOTOpble Bbl mogcMoTpenu y KOro-To, a He BBIBEIH
camu. Jlyume cnpocuts npenogasarens. OH MOACKAaKET WM IPOBEPUT, NIPABUIIBHO JIU Yy Bac
ITOJTYy4YHIIOCH.
TutynpHBIA THCT PabOTHI MOKET OBITH HAMKMCAH OT PYKW WIIM Hale4yaTaH Ha MPUHTEPE.
DJIeKTpOHHAs BepCUs TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.
Meronuueckue yka3zaHMs 110 BBIIIOJHEHUIO JJa0OPAaTOPHBIX padOT MPUBEICHBI B CICAYIOLINX
nocoOusx umerontuxcs B ondnuoreke ['Y AIl B Hartle4aTaHHOM | 3JICKTPOHHOM BHJIE:
4. Mexanuka. Konebanus u BoiHbl. MonekynsipHas ¢usnka. JlabopaTopHbIi MPaKTUKyM
//M.N. Kosanenko, H.II. JlaBpoBckasi, H.H. JlurBunoBa, [I'.JI. Ilnexorkunua, JI.E.
[Torapes, B.K. Ilpuunko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

5. DnextpuuectBo U MmarHetusMm. JlaGopatopusiii npaktukym// /E.H. Kormukos, C.S.
[lep6ak, .1 Kosanenko, FO.A. Ky3nenos, M.H. Kynsounkas, H.I1. Jlasposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. I[Ipununko, E.B. PyrekoB, , FO.H. Ilapes, b.O.
[udpun, 2010,84 c.

6. BonnoBast onrtuka Jlaboparopubiii mpaktukym //E.H. Kornukos, W.II. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukona, A.H. Tponun 2013 68 ¢

7. KBanroBas ¢wusuka. Jlaboparopusiii npaktukym //I.A. BecamueBa, 1. Kosanenko,
H.II. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpuwmunko, C.I1.danees,
E.B.Xonunesa, }0.H. Ilapes, b.®. [ludpun, 2008, 80 c.

11.4. Metoauueckue yKazaHus JUIsi OOYYaAIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/ie BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, 0OYYAIOUIHIICS BBIOJIHICT PabOTy IO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HoM ¢opme OOyUeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss GopMUpPYeTCs
nenecooOpa3Hoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBaTh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YeHHs, TOMOTaeT TMOJIYYUTh HABBIKM IOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJaronuxcst BISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTNHE;

— METOAMYECKHE YKa3aHUS IO BBIMOJIHEHUIO KOHTPOJIBHBIX PaldOoT (11 00ydaromuxcs
10 3204HOM (hopMe 0OyueHHs).

11.5. Meroanueckue yka3zaHus s OOYYAIOIMUXCS MO TMPOXOXKIECHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH IMpEeAycMaTpUBaeT KOHTPOIb KauecTBa 3HAHHM
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEIBI0 OICHUBAHHS XOJa OCBOCHUS
JUACIIUILINHEL.

OcHOBHBIMH (haKTOpaMH TEKYIIETO KOHTPOJIS 3HAHWK OOYUJAIONIUXCS SBJISCTCS YCTHBIM
OMpPOC Ha JEKIMOHHBIX WU TPAKTHUECKUX 3aHATHUSAX, 3alluTa JIadOpaTOpHBIX padoT.
CpencTtBaMu  TEKYyHIETO KOHTPOJSI MOTYT OBITh Oecembl TpernojaBareiss W CTYJCHTA,



KOHTPOJIbHBIE BOIPOCHI M 3aJaHMsi, KOMIBIOTEpHbIE TeCThl. IIpuMepbl BONPOCOB TECTOB
npuBe/ieHbI B Tabmuie 18.

Texyiiell KOHTPOJIb YCIIEBAEMOCTH IPOMCXOAMT B BUJE OLEHOK 3a JIaDOpaTOpHBIE U
MpaKTH4ecKue paboThl U TECTHI.

Pe3ynbrarhl TEKyIIEro KOHTPOJISA YCIEBAEMOCTH CIIy:KAaT OCHOBOM ULl MIPOMEKYTOYHOU
aTTeCcTallMy: MOJIyYEHHUs 3aueTa WIM JOMyCcKa K 3K3aMeHy uiu AuddepeHInpOBaHHOMY 3a4eTy
10 y4eOHOW JUCLUILINHE.

B Teuenue cemecTtpa Asis AOMycKa K 3K3aMeHY WU AUPPEPEHIHPOBAHHOMY 3aueTy
CTYJIEHTY HEOOXOIMMO CIaTh He MeHee 75% J1abopaTOpHBIX M MPAKTHYECKUX pabot. B ciydae,
€CJIM CTYJEHT M0 YBaXXUTEJIbHOI MPUYMHE HE BBHIIOIHWI TPeOOBAaHUS TEKYIIEr0 KOHTPOJS, EMY
IIPEIOCTABIISAETCS BO3MOKHOCTD CJIaTh 33JJ0OJDKEHHOCTH 110 IPOIYIIEHHBIM TEMaM.

11.6. Meroaunueckue ykazaHus JUisl 00Y4aIOIIUXCS MO MPOXOKICHUIO MPOMEKYTOUHON
aTTECTALUU.

CucremMa OIEHOK IPH MPOBEIECHUU IMPOMEKYTOUHOM AaTTECTAllMH OCYIIECTBISAETCS B
COOTBETCTBUM C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEKYTOUHOH aTTecTanuu cryfaeHToB ['YAIIL, oOydarommxcst 1mo IporpaMMmbl BBICHIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa y4eOHOH paOOThI
crynentoB B ['YAII»

[IpomexyrouHnas  arrecrauuss  oOyyaroUMxcs  IPEIyCMAaTpUBAaeT  OLECHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3ylbTaTOB 00y4YeHMs MO HuciuruinHe. OHa BKIIOYAeT B
ceost:

-9k3aMeH — (opMa OLIEHKH 3HAHUH, MOJYYCHHBIX OO0yYarOIIMMCS B MPOLECCe U3YyUeHUs
BCEH TUCIUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU paOdOThl, CIIOCOOHOCTH MPUMEHSTh
UX JUIs pElIeHUs MPaKTUYEeCKHX 3a]ady. OJK3aMeH, KaK MPaBHIJIO, MPOBOJUTCS B IEPUOJ
HK3aMEHALIMOHHOW CECCUU W 3aBEpIIACTCS aTTECTAlMOHHOM OLIEHKOM «OTIMYHO», «XOPOLIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHOY». BOMPOCH K 9K3aMeHaM IpUBEICHBI B Ta0IUIIE
15. Dx3aMeH MOKET NPOXOAUTH B BUJI€ YCTHOTO OIIPOCA WIIK TECTUPOBAHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




