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AHHOTALIUA

JucuumimHa «®u3Mka» BXOAWT B BapUATHBHYIO YacTh 0Opa3oBaTENbHON MpOrpamMmbl
MOATOTOBKM oOydarommxcst 1o HampabiieHuio «27.03.01 «CranmapTuzamuss U METPOJIOTHS »
HANPaBIEHHOCTh «MeTpoJoTus, CTaHAapTU3alus, cepTUUKanuss». IUCHHUIUIMHA peann3yercs
kadeapoit Ne3.

JuctumimHa HareneHa Ha GOpMHpPOBAHKE Y BBITYCKHUKA

OOIIEKYJIBTYPHBIX KOMIIETEHIHI:

OK-1 «CcrocoOHOCTh HCIIONB30BaTh OCHOBBI (HIOCOPCKUX 3HAHUU s (OPMHPOBAHUS
MHUPOBO33PEHUYECKOH MMO3ULINY;

npodeCCHOHATBHBIX KOMIIETEHIIHIA:

[TK-20 «crmocoOHOCTh MTPOBOANTH SKCIIEPUMEHTHI 110 3aJaHHBIM METOIMKaM C 00pabOTKON U
aHaAJIM30M pe3yJbTaTOB, COCTABIATH ONMUCAHUSA IPOBOJUMBIX MCCIEJOBAHUN M IOATOTaBIMBATH
JAHHBIE JUI COCTABJICHUS HAYYHBIX 0030POB U MTYOIUKAIHIT.

CopneprkaHue QUCLUIUIMHBI OXBAaThIBA€T KPYI' BOIPOCOB, CBSI3aHHBIX C MpobsieMamu oOuien
buzuku.

[IpenonaBanue AUCHUILUIMHBI IPEAYCMaTPUBAET cleayromue GopMbl opraHu3anuyd ya4eoGHOro
mporiecca: JISKIUH, J1abopaTopHble pabOTHI, MPAKTUYECKHE 3aHSATHs, CAMOCTOSTENbHas padora
CTY/AEHTA, KOHCYJIbTAIUH.

IIporpaMMOil JUCLUIIIMHBI IIPEAYCMOTPEHBl CIEAYIOIIME BHUIbI KOHTPOJA: TEKYILIHU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (hopMe 3K3aMeHa.

OO01mast TpyA0€MKOCTh OCBOSHUS TUCIUTUIMHBI cocTaBisieT 13 3aueTHbIX enunuil, 468 gacos.
SI3pIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Heau npenogaBaHusi JMCHUILIMHBI
-[I0JIy4YEHHE CTYJACHTaMH HEOOXOJMMbIX 3HaHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-[Ipe/ICTaBICHHE BO3MOKHOCTH CTY/I€HTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKH B M3MEPEHUSIX,
BBIYUCIICHUIX U 00paboTKe pe3yabTaTOB U3MEPCHUIA;
-CO3/IaHMe TOJICPKUBAIOLIEH 00pa30BaTEIILHON CPEIbl MPETIOIaBaHus 11l OCBOCHHS TEXHUYECKUX
JTVCLIATUIHH.

1.2. MepeyeHb MIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs MO AUCUHHUILINHE, COOTHECEHHBIX C
INIAHHUPYEMBIMH Pe3Y/JIbTATAMH 0CBOCHHUs 00pa30BaTeJIbHOH IPOrPaMMbl

B PE3YIbTATC OCBOCHUA NTUCHUIIIIMHBI CTYJACHT JOJIZKCH O6Hal[aTL CJICAYIOIIUMHU KOMIICTCHIUAMMU:
OK-1 «cnocoOHOCTh UCMHONb30BAaTh OCHOBBI  (pUIOCOPCKMX 3HAHMHM A8  (OPMHPOBAHUSA
MHUPOBO33PEHYECKON MTO3ULIUNY:
3HATh OCHOBHBIC 3aKOHBI IIPUPOJIBI
YMETb PUMEHSTh UX ISl BRIPAOOTKH MPEICTABICHUHA O B3aMMOICHCTBIH MPUPOIBI M 001IIeCTBa
ITK-20 «crmocoOHOCTh HPOBOAUTH HKCHEPUMEHTHI IO 33JaHHBIM METOJUMKaM C 00paboTKOH u
AHAJIN30M PE3YyJIbTATOB, COCTABJIATH OIIMCAHUSA IIPOBOJUMBIX I/ICCJIGIIOBaHI/Iﬁ n I1oAroraBJINBATh
JTAHHBIE U1 COCTaBJICHUS] HAYYHBIX 0030pOB U MyOIUKALMI»:
3HaTb — OCHOBHEIC (1)I/I3I/I‘IGCKI/I€ 3aKOHBbI, MCTOJbI UCCIICA0OBAaHUA U I/ISMepeHPIfI;
YMETh - IPUMEHATh 3HAHUS JJIs pelieHus Npo(ecCHOHAIBHBIX 3a/1a4;
BJIAJICTh - HAaBBIKAMH WHCTPYMEHTAIBHBIX U3MEPEHUH B cpepe nmpodhecCHOHANBHBIX 3a/1a4

2. Mecto nucuuiuinabl B ctpykrype OIl

Jucnunnuua Oa3upyeTcs Ha 3HaHUAX, paHee NPUOOPETEHHBIX CTYAEHTAMH MpPH HU3Y4YEeHUU
CIEAYIOIIUX AUCIUTUINH:

— Jluneitnas anredpa

— MaremaTnyeckui aHaius3
3HaHUs, TMOJYyYEHHbIE TNpPH HU3YYEHUHM MaTepualia JaHHOW JUCHUILIUHBI,
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK M UCTIOJIB3YIOTCS MPU U3YYEHUU APYTUX TUCIUTIINH:

— DJIEKTPOTEXHUKA

— METpOoJIorus

— DJIEKTPOHUKA

HUMCIOT KakK

3. O0obeMm qucuumaunbl B 3E/akaneM. yac
I[aHHBIe 06 O6H_ICM O6’beMe JUCHUITIIIMHBI, pr,[[OCMKOCTI/I OTACJIIBHBIX BHUJI0OB yqe6H0171 pa6OTBI 110

JAUCITUITIIINHC (I/I pacnpeaciiCcHue 3TOH TPYAOCMKOCTH I10 CeMeCTpaM) MMpEACTaBJICHLI B Ta6J'II/II_[e 1

Tabmuua 1 — O6beM U TPyL0EMKOCTh TUCIUITITNHbI

Bun y4yeOHOU paboThI Bcero TpynoeMKoCTh O ceMecTpam
Nel No2 Ne3
1 2 3 4 5)
OO6uras Tpy10eMKOCTH 13/ 468 5/ 180 4/ 144 4/ 144
AUCHUIINHBI, 3E/(4ac)
AyoumopHsie 3anamus, BCEro Jac., 44 16 16 12
B mom uucne




nexuuu (JI), (dac) 22 8 8 6

IIpakTryeckue/ceMUHAPCKIE 3aHATHS 8 4 4

(I13), (9ac)

nabopatopusie pabotsl (JIP), (dac) 14 4 4 6
KypcoBoii mpoekT (padota) (KII, KP),

(qac)

Dk3ameH, (Jac) 27 9 9 9
Camocmosamenvhas paboma, BCETO 397 155 119 123
Buja npoMe:kyTOYHOr0 KOHTPOJIS: 9K3., OK3. OK3. OK3.
3adet, Audd. 3a4ueT, sk3aMeH (3auer, IK3.,

Audd. 3a4, Ik3.) k3.

4. CopepxaHue TMCUMILINHBI
4.1. PacnpenesieHHe TPYA0eMKOCTH JUCIUIIUHbI
10 pa3jaejiaM U BUAAM 3aHATHI
Pa3nensl U TeMbl AUCHUIUIMHBI U UX TPYIOEMKOCTh MPUBECHBI B TaOIUIE 2.
Tabmmna 2. — Pa3nensl, TeMbl JUCIUIUIMHBI U UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI Jlekinn 113 (C3) JIP KII CPC
(qac) (qac) (qac) (gac) (gac)
Cewmectp 1
Pazzen 1. Mexanuka 3 2 2 52
Pasnen 2. KoneGanust 1 BOJIHBI 3 1 2 52
Paszen 3. . MonekynspHas Gusnka 2 1 51
Hroro B cemectpe: 8 4 4 155
Cemectp 2
Pasznen 4. DneKTprIeCTBO 3 2 2 40
Pazzen 5. Marnerusm 3 1 2 40
Pasnen 6. Onrrka 2 1 2 2 39
Hroro B cemecTpe: 8 4 4 119
Cemectp 3
Pa3nen 7. KBanToBas ontuka 1 1 41
Paznen 8. KBanToBas MexaHuka 2 2 41
Pazgen 9. Craructuueckas usuka 1 1 41
Hroro B cemecTpe: 4 4 4 123
Hroro: 20 12 12 0 397




4.2.

Conep:xanue pa3iesioB U TeM JEKIIUOHHBIX 3aHATHI

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATUH MPUBEACHO B TabmuIe 3.

Ta6mmma 3 - ComeprxaHue pa3esioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena

Hazsanwne u COACPpIKAHUE PA3aCIOB U TEM JICKIIMOHHBIX 3aHATHH

Howmep paznena

Hazsanwne u COACPpIKAaHUE PA3CIOB U TEM JICKIHIMOHHOI'O ITHUKJIa

Pazgen 1.

Mexanuka

[Ipenmer Mexanuku. MexaHnuueckoe ABWKeHue. [lonsaTue
COCTOSIHMSI M JCTEPMHUHHM3M B KJIIACCHUECKOM MeEXaHUKE. YPpaBHEHUS
NBIDKECHMs. [ paHUIBI  NMPUMEHHUMOCTH  KJIACCHYECKOM  MEXaHHWKH.
PensTuBHCTCKAsA M KBAHTOBAas MEXaHHKA

Kunematuka nBH)XKeHHMs MarepuanbHOM TOYkKH. CKOpPOCTh U
yckopenue. HopmanbHOE M KacaTelnbHOE YCKOpeHUus. Pannyc KpuBHU3HBI
Tpacktopuu. OCHOBHas 3ajaya KUHEMAaTUKUM MaTepUalbHOM TOYKH.
KunemaTtuka nerkeHus aOCOTIOTHO TBEPAOIo Tena. Bpamenue TBepioro
TCJIa BOKPYT HGHOI[BH)I(HOﬁ ocu. CBsI3b IMHEHUHBIX U YIUIOBBIX BCJIMYMUH
IIpU BpalmaTCJIbHOM JABWKCHUU.

I/IHepHI/IaJII)HI)IG CHUCTEMBI oTcycTa. OcHOBHBIE 3aKOHBI
KJIJACCUYECKOM JuHamMHKuW - 3akoHbl HproroHa. OcHOBHasg 3agaua
JUHaMUKHN MaTepI/IaJII)HOI\/JI TOYKH. HGI/IHepHI/IaJH)HI)Ie CHUCTEMBI OTCUCTA.
Cunpl uHepuuu. 3aKoH coxpaHeHHMs umiyibca. LleHTp Macc u ero
nBkeHue. Cucrema eHTpa Macc.

Mexannueckass pabota M MoIIHOCTh. KuHeTnueckas >Heprus.
ITons cun. KoHcepBaTMBHBIE W JUCCHUNATUBHBIE CHJIBL. Y CIIOBHE
MOTEHIUAIBHOCTH  TOJIA CUJI. 3aMKHYTbIE M HE3aMKHYTHIE CHCTEMBI.
[TorenumanbHass sHeprus cucrembl. CBs3b MEXIYy HNOTEHIHAIbHON
SHEpPrue U TOJIEM KOHCEPBATUBHBIX CHJI. 3aKOH COXpaHEHUs
MexaHn4yecKkol 3Heprun. CUCTeMbl EUHULL.

MOMEHT cuiIbl © MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB. 3aKOH
COXpaHEHMsT MOMEHTa HMIyJbca. MOMEHT HMMIIylbca TBEPAOrO TeENA
OTHOCUTEJIBHO HEMOJABMXKHOW ocu. MoMeHT wuHepuuu. OCHOBHOE
ypaBHEHHE JMHAMUKH BpalllaTeJIbHOIO JBMXKEHUS TBEPJIOro Teja.
Kunernyeckass sHeprusi Bpallalolerocss TBEPAOro Teia. YpaBHEHUs
JBUKEHUS M YCIIOBUSI paBHOBECHUSI TBEPJIOTO TeNa.

[Ipunnun otHOCHTENbHOCTH ["anmunest, mpeoOpa3zoBanus [ anwies.
[Toctynatel ciennaibHON TEOPUHU OTHOCUTENbHOCTH. [IpeoOpazoBanus
Jlopenua u cnenctust u3 HUX. OCHOBBI PEISTUBUCTCKON MEXAHUKHU.
WHTepBan, ero ”HBapuaHTHOCTh. PenstuBrucTckuil ummnyiasc. OCHOBHOE
YPaBHEHHUE PEIATUBUCTCKON NMHAMUKU. KnHeTn4eckas sHeprus
pENATUBUCTCKON YacTullpl. CBsI3b Macchl M 3HEPTUU. CBs3b MEXIY
SHEpruel 1 UMNYIbcoM yacTuilbl. OCHOBHBIE HJIEU 001 TeopuH




OTHOCHUTCIIBHOCTHU

Pasznen 2

dusuka KojeOaHUi U BOJIH

I'apmoHnueckuit u AHIapMOHUYECKHUU OCLIUJUIATOP
(MaTeMaTU4YecKuii MAasTHUK, (U3NUYECKUH MAATHUK, KOJEOAaHUS IOJ
neiictBueM yrnpyroit cuisl). Cnoxxenue xonebanuil. PU3n4eckuil CMbICIT
CIEKTPAJILHOTO pa3I0KCHHUS. JuddepenunansHoe yYpaBHEHHE
kosnebanuil. CBoOojHBIE, 3aTyxarolue KoyiebaHus. BbIHyXaeHHBIE
Kosiebanus. Pesonanc.

KunemaTnka BOJIHOBBIX ITPOLIECCOB (IUIOCKUE U ChEepUUEeCcKHe
BOJIHBI). BonHoBoe ypaBHenue. [IpuHiun cynepno3unuu. JHeprus
BoJIHBI. [loTOK 3Heprun. InTeHcuBHOCTH BOJHBL. CTOsT4ast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. D ekt Jomnepa mis
3BYKOBBIX BOJIH

Pasnen 3

MonexyssipHas Gpu3uka

TepMmonnHaMuyeckue coCTOAHUS U npouecchl. [lonarue pyHkumun
cocrosiHusl. Buyrpennss sneprus. KonuuectBo Ttermiorsl. Pabora Tena
npu u3MeHeHuH ero oObema. IlepBoe Hauaio TEpMOIMHAMHUKU.
Temnepatypa W BHYTpPEHHSSI OJHEpPrusi Kak (QYHKLUHUS COCTOSHUS.
Termnoemkocts. DHTpomnusa. BTopoe u TpeTbe Hadana TEPMOJMHAMUKH.
Teopemsl Kapno. 3akoH Bo3pactanus suTponuu. [lopsaok u 6ecropsiok
B nipupoze. TepmoauHamMuueckue GyHKIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSSI SHEpIUs,
TEIUIOEMKOCTH, ypaBHEHHe anuabartel, paboTa TpH  pa3IMYHBIX
npoueccax, 3HTponus). BepostHocts u ¢daykryauuu. Pacnpenenenus
MaxkcBemna. CkopocTH TEMJOBOro JBWXKEHUS Moiiekyn. CpenHss
KMHETHYecKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKOH
TEOpUU HJeallbHbIX razoB. Pacmpenenenue bonbpiMana. DHTponuss u
BEPOATHOCTb. Da30Bble pABHOBECHS W IPEBPALLEHUSA. JIEMEHTBI
HEPABHOBECHOM TEPMOAMHAMUKH. SIBIEHMS IEpeHOCa, KUHETHYECKHE
apieHus. KonpeHcupoBaHHoe coctosHuMe. KuHemaTtmka W JAMHaMuKa
JKUJKOCTEN U Ta3oB.

Paznen 4

DJEKTPUUECTBO.

DJEKTPOCTaTHKA B BAKyyMe. 3aKOH COXPAHEHHUS NIEKTPUYECKOTO
sapsina. 3akoH Kynona. Cuctemsl eaunui. [IpuHnum cynepno3uimu.
CucTtembl 3apsKeHHBIX YaCTHIL. DIeKTpUUecKuil qumnois. PaboTa cun
BIIEKTPOCTATUYECKOrO MoJs. Teopema 0 IMPKYISAIUU BEKTOpa
HanpsDKEHHOCTH. [10TeHIIManbHOCTh 3JIEKTPOCTATHYECKOTO MOJIS.
Hanps>KeHHOCTh U ITOTEHIMAN 3JIEKTPOCTATUYECKOT O TOJIS. CBSI3b MEXKIY
Humu. Teopema ['aycca Uit 3JIEKTPOCTATUYECKOTO 0JISL B BAKYyMe.

[ IpumeHenue TeopeMsl ['aycca k pacdery IoJIeH.
OnexTpocTaTHKa B BemecTse. Tunsl nuanekTpukos. [lonspuzanus
IudNeKTpuKoB. CBOOOAHBIE M CBA3aHHbIE 3apsanbl. JuanexTpuueckas
BOCIPUUMYHUBOCTb. JlMdNeKTprueckas MPOHUIIAEMOCTb. DJIEKTPUYECKOe




cMmemienrne (MHaykuus). Teopema [aycca ais 3iIeKTpUYeCcKOro moiis B
JURJIEKTPUKE. Y CIOBMSI HA IPAaHULE pazliena ABYX OUAIEKTpukoB. [lome
BHYTPM HpPOBOJHMKA M y ero mnoepxHocTH. OOmas 3agaua
AJIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOJHHKA.

Konpencaropbl. DHeprust CHUCTEMbl 3JIEKTPUYECKHX 3aps/OB.
OHeprust 3apsyKEHHOro MNpoBoAHMKAa. OObEMHas IUIOTHOCTb 3SHEPrUU
AIIEKTPUYECKOTO IOJIS.

VYcnoBus CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKA. YPaBHEHHE
HEIPEPBIBHOCTU. JIEKTPOJABMKYILAs cwia. HenmoTeHuuaabHOCTh MOJIA
CTOpOHHUX cwil. 3akoHbl Oma u J[Ixoynsa-JleHna B MHTErpajgbHOW U
nuddepernmanbHon hopmax.

Pasnen 5

DNeKTpoANHAMUKA

MarauTocTaTuka B BEILICCTBE. HamarHmueHHOCTD.
MonekynspHble TOKH. MarHutHas BOCHPUUMYHMBOCTh. MarHutHas
MPOHULIAEMOCTh. Hamnps>KeHHOCTh MarHUTHOTO MoJsA. J(mamarHeTukwu,
napaMmarHeTuku, (eppomaruetuku. Teopema O UUPKYISIUU BEKTOpa
HaIPsHKEHHOCTH MarHUTHOTO MOJIs (MHTerpayibHas U auddepeHuaibHas
¢dbopMbI). YClloBUS HA TPAHUIIE TBYX MarHeTUKOB.

3akoH Papanes. [TpaBuno Jlenua. CamouHIyKIHS.
NunyktuBHOCTH. B3auMHas unaykuus. B3anmMuas HHIYKTUBHOCTb.
OO0BeMHast IIOTHOCTh SHEPTUHM MAarHUTHOTO T0JIs1. Buxpesoe
anekTpuueckoe noje. Tok cmemenus. Cucrema ypaBHeHU MakcBesa.
Marepuanibubie ypaBHeHus. KBazucranmonapueie Tokd. IHBapuaHTHOCTh
ypaBHeHU MakcBelia OTHOCUTENBHO peobpa3zoBanuii JlopeHa.
[IprHIMIT OTHOCUTENBHOCTH B JJIEKTPOJAUHAMHUKE.

Pa3pgemn 6

Onruka.

BonHoBo€E ypaBHeHME [UIsl 2JIEKTPOMAarHuTHOM BoJIHbI. CBOMCTBA
JJIIEKTPOMArHUTHBIX BOJIH. BekTop IloitnTHHTra. IHTEHCUBHOCTH CBETA.
D¢ dext Homnnepa ans 37eKTPOMarHUTHBIX BOJIH. OTpaskeHue u
npesnomieHue ceera. Onrudeckoe nzodpaxenue. [Tpuniun depma.
WnTepdepenius ceeta. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTb.
Hudpaxnus csera. [punuun [toiirenca-®penens. Meton 300 Openens.
Hudpaxnus OpayHrodepa Ha menu U JUPPaKIUOHHOMN perieTKe.
I'onorpaduu. EcrecTBeHHBIN 1 MONIIpU30BaHHBIN cBET. 3aKoH Maitoca.
[Tonsspu3zanus cBeTa nNpu OTpa’KEHNUHU U MPEIOMIIEHNH. 3aKoH bprocrepa.
JBoriHoe ntydyenpenomienre. HopmanbHas U aHOMalIbHAs JUCIIEPCHUS.
dazoBas u rpynnosas ckopoctu. opmyna Panes. Dnementsl Pypre -
OIITHKH.

Pasnen 7

KBanroBag ontuka

TennoBoe u3nydenue Ten. 3akoH Kupxroda. 3akoHbl U3ITydeHUs
abcomoTHO uepHoro Ttena. KBaHroBas rumore3a u ¢opmyna [lnanka.
KBanroBas ontuka. @Poroddpdekr, omnbiTel CroneroBa. DOTOHBI
[aBnenne cBera. KopnyckylIsipHO-BOJIHOBOM Jyaliu3M JJId  CBETa.




Oddext Komnrona.

Pasnen 8 KBanrtoBas mexanuka

s dekr.

1 MoJieKyJL. [Ipupona XuMU4ecKou CBs3H.

UCTOJIKOBaHUME BOJH ne bpoiura. IIpunnun

du3MYeCKUX BeNIWYMH. BpemMeHHoe U cTamMoHapHOE
[lIpenunrepa, KBAaHTOBBIE COCTOSIHUS. KBaHTOBBIC YpaBHEHUS JTBUIKCHUS.
CBoOomuas uactuna. Yactuma B OECKOHEUHOUW ITOTEHIIMAJIBHON SIME.
KBanrtoBeiii ocumwmiarop. HyneBass sHeprus,

Teopuss bopa. OmnbiTel ®panka u I'epna. KopmyckyinspHo-
BOJIHOBOW Jyanu3Mm Mukpoudactul. ['mmore3a ne bpoinsa. ®as3oBag u
rpYyIIIoOBas CKOPOCTH BOJIH Jie bpoitns. BonHoBoit naker. CTaTUCTHYECKOE
HEOIpeIeIEHHOCTU
[eiizenbepra. BomHoBas GyHKIUS, €€ OCHOBHBIE CBOMCTBa. OmepaTopsl
ypaBHEHUE

HyJIeBbIE KOJICOAHUS.
ITpoxokaeHre YacTULlbl 4yepe3 IMOTEHLHMANbHBIM Oapbep. TyHHENbHBIN

ATOM BOZOpOJAa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uwMCIIa.
OpOuTanbHbIi MEXAaHUYECKHMM W MarHUTHBIA MOMEHTBHI JJIEKTpOHA B
atome. OpOuranbHoe rupomarHutHoe oTHouieHue. Ompir lltepHa u
I'epnaxa. CnuH asnekrpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHILI.
®epmuonsl U 06030HBL. CHMMETpUS BOJHOBOM (YHKLIHMHU CHUCTEMBI
onuHakoBbIX 4YacTull. Ilpunmun Ilaynu. OObsicHeHHE NEepUOIUMUECKON
cuctembl n1eMeHToB J[.M.MenneneeBa. DHEpreTHUECKUl CIIEKTP aTOMOB

Paznen 9 Cratuctuyeckas usuka

CTaTUCTHK.

TennoeMKoCTb KPUCTANIMYECKON PELIETKH.

KBAaHTOBOMEXaHUYECKOU u CTAaTUCTUYECKOM
Knaccnueckas CTaTHUCTUKA Makcsemna-bonsimana.

Pacnipenenenne  ®epmu-upaka i
ONeKTpoHbl B KpucTauiax. OHeprus depmu,
HEBBIPOXKJICHHBIM  DJIEKTPOHHBIM Tra3. OJIEKTPOHHAs TEIUIOEMKOCTb.

CTaTuCTHYECKOE OIMCAaHHE KBAaHTOBOMU CUCTEMBI, pa3Indune

CraTuCcTUYEeCKUI metond. dazoBoe IIpOCTPAaHCTBO. PacnpeﬂeneHI/Ie
I'n66ca. CTaTHCTHYECKOE UCTOJIKOBAHUE OHTPOIINH. CBO60I[H8.$I SHEPTIH.

MEKITY

BEPOSTHOCTSIMHU.
KBaHTOBBIE
cratuctuku depmu-/lupaka n boze-Oiinmreilina. CpaBHEHHE pa3IMUHbIX

QJICKTPOHHOT'O rasa.
BLIpO)KI[CHHBIfI u

Kiaccnueckas  teopus,

teopus OiHuTeHa u Jlebas. ®oHonbl. DOTOHHBIH ra3.

4.3. IlpakTnyeckue (CeMMHAPCKHE) 3aHATHSA
TeMbl pakTHUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 4.

Tabnuua 4 — IIpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No T Ne
| Temnr IPAKTHYCCKUX 3aHSTHIL @OpMBI IPAKTUYECKUX 3aHATUN PYROCMKOCTR, | paznena
n/m (qac) UCIIUII-
AuCI
JINHBI
Cemectp 1
1 Kunemartuka u nuHaMHUKa Pemenue 3amau 1 1
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MaTepHaIbHON TOUKH
2 Kunemaruka u 1uHaMuKa Pemenue 3amau 1 1
aOCOJIIOTHO TBEPAOTO TeJa
3 Kunemaruka 1 1uHaMUKa Pemenue 3amau 1 2
KOJIeOaHnI
4 MonekynsipHo- Pemenwne 3amau 1 3
KHHETUYECKas TCOPHUS
Cemectp 2
1 HamnpspxkenHocTs u Pemenue 3amau 1 4
MMOTEHIIAAT
3JIEKTPOCTATHYECKOTO TIOJIS
2 JBr>KeHUE 3apsSKEHHBIX Pentenue 3amau 1 4
JaCTHIL B
ANEKTPOCTATHYECKOM I10JIC
3 Wuaykuust MarHUTHOTO Pewmenue 3amau 1 5
rouist. CHIIBI B MATHUTHBIX
IIOJISIX
4 WnTepdepennmus, Pemenue 3anau 1 6
TG PAKIHS, TOJSIPU3ALINS
Cemectp 3
1 TemoBoe U3ilydeHue, Pewmenue 3amau 1 7
botorpdext
2 AToM Bogopoa. Pemenue 3amau 1 8
[Tocrynarer bopa
3 Vpasuenue lllpenunrepa Pemenue 3amau 1 8
[ToTenunansHble Gapbepbl
4 KBanToBas craTucTuka Pemenue 3amau 1 9
Bcero: 12
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBEIEHBI B TAOIHUIE 5.
Tabmuna 5 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
No T
g TOEMKOCTD,
HaumenoBanue 1abopaTopHbIX paboT Py Ne pasnena
/1 (1ac) JTUCITATIIMHEBI
Cemectp 1
1 CrosKHOBEHHE IIApOB 2 1
2 MaremaTrueckuii 1 000POTHBIA MasITHUKU 2 2
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Cemectp 2
1 OmnpeneneHue yaeIbHOTO 3apsijia dJIEKTpOoHa 2 5
2 Konpna HeroToHa 2 6
Cemectp 3
1 Buemnwnii pororddexr 2 7
22 OS¢ dexr Xomna B repMaHUN 2 9
Bceero: | 12

4.5.

Y4eOHBIM IUTAHOM HE MPpEAYCMOTPCHO

4.6.

Tabnuna 6 Buasl caMmocTosTENbHON pabOThHI U €€ TPYA0EMKOCTh

KypcoBoe npoektupoBanue (padora)

CamocrosiTesibHas padoTa 00y4arIIUXCS
Bunasl camocTosTenbHON paboThI U €€ TPYA0EMKOCTh MPUBEICHBI B TabmuIe 6.

Bun camocrosTenpHON pabOTHI

Bcero, gyac

CewmecTp 1, yac

CemecTp 2, yac

Cemectp 3, yac

1 2 3 4 5
CamocrosiTeJbHasi padoTa, BCETO 397 155 119 123
M3y4EHHE TEOPETUIECKOTO MaTepuaa 208 85 60 63
nuctuinasel (TO)
KOHTpOJIbHBIE paboThl 3a0uHKKOB (KP3) 189 70 59 60

5. IlepeueHb yueOHO-MeTOAMYECKOT0 O0ecTIeYeHHs IJIsl CAMOCTOSITEILHOM

padoThl 00yYaKOIIMXCH MO JUCUUILIMHE (MOTYJIIO)
yqe6H0-MCTOHI/I‘{eCKHe MaTepuajibl IJIA CaMOCTOSATEIILHOM pa6OTBI 06yqafonmxc51 YKa3aHbI B

1. 8-10.

6. IlepeyeHb OCHOBHOW U JOMOJHUTEIbHON JUTEPATYPHI

6.1.

OcHoBHas1 IMTEpPaTypa

[lepeueHb OCHOBHOM TUTEPATypHI IPUBEAEH B TabnuLe /.

Tabnuma 7 — [lepeueHb OCHOBHOM TUTEpATypHI

Iudp bubmmorpaduyeckas ccpuika / URL agpec KoanuaecTBo 3Kk3eMIUISIpOB B
o6ubnuoreke
(Kpome AIIeKTPOHHBIX
9K3EMILISPOB)
[53(075)] CasenbeB U.B. Kypc o6mieit ¢pusuku: YueoHoe mocodbue B | ®O(4), [C(94), I'CU3(1)
3 1.2014. T.1. Mexanuka. MonekynsipHas ¢puzuka




12

[53(075)] CagenbeB U.B. Kypc o0mieit ¢pusuku: YueoHoe nocooue B | ®O(4), [C(94), I'CU3(1)
3 1.2014. T.2. DnexTpuuecTBO U MarHeTu3M. BoaHbl.
Ornruka.
[53(075)] CagenbeB U.B. Kypc o0mieii ¢pusuku: YueoHoe mocooue B | ®O(4), [C(91), I'CU3(1)
3 1.2014. T.3. KBantoBas ontuka. AToOMHas (pu3nka.
®dwusuka TBepaoro tena. Gusmnka aTOMHOTO siApa U
AJIEMEHTAPHBIX YACTHII
[53(075) CasenbeB U.B. Kypc ¢pusuku: YuebHOE mocodue B 3.T. dO(2), I'C(98)
Cl12 T.2. DnexkrpuuectBo. Konebanus u BosHbl. BomHoBas
ontuka. 2008
[531 B83] Hponos N.E. Mexanuka: OcHOBHBIE 3aKOHBI. M.: ®u3- I'C(133), I'CU3(1), III°(6)
mariur, 2015
[53(075) Tpodumonra T.U. Kypc dpuzuku. 2007, ®0(3), I'C(27
T76]
6.2. JlonoJIHUTe/ILHAA JIUTEpaTypa
[lepeueHsb AOMOIHUTEBHON JINTEPATYPHI PUBEICH B Ta0IHIIE 8.
Tabmuua 8 — [lepevyens JONOTHUTEIBHON TUTEPATYPHI
[udp bubnuorpaduueckas ceoiika/ URL | KoaruecTBO 3K3eMILIAPOB B OMOIHOTEKE
aapec (KpoMe 3IIEKTPOHHBIX IK3EMILISPOB)
53(075) T76] Tpodumona T.U. Kypc dusuku. I'C(35), KJI(5) T'C(134), II'(8)
2003
[531 B83] Hponos U.E. Mexanuka: I'CU3(1), CO(1), ®O(4) ®O(2), I'C(66),
OcHoBHbI€ 3aKOHBI. M.: ®u3-
maTiut, 2015
[ 537(075) 183] Uponos N.E. Dnekrpomarnerusm. | CO(1), IIT'(18)
OcHoBHbI€ 3aKOHBI. 2015
534.2(075) 183] Hponos U.E. BonHoBsie DO(63), 'C(14), III'(8)
nporiecchl. OCHOBHBIE 3aKOHBI.
2015
530.145(075) 183 Uponos N.E. KantoBas ¢usuka. | ['C(66), IITI'(16)
OcHoBHbIe 3aK0HBL 2015
[531 B83] Hponos N.E. dusnka dO(3), I'C(138), IIT°(30),
MakpocucteM. OCHOBHBIE 3aKOHBI.
2015

/. IlepeyeHb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
MHTEPHET, Heo0X0AMMBIX /JJisl 0CBOEHHUS JAUCIHUIINHbI




13

[Tepeuens pecypcoB uHPOpMaIOHHO-TenekoMMyHuKannoHHoi cetn MHTEPHET, Heo6xoauMeix
JUTSL OCBOCHHUSI TUCITUTUIMHBI TIpUBeieH B Tabmuie 9.

Tabmuna 9 — Ilepeuenn pecypcoB mH(popManuoHHO-TenekommyHuKarmonno cetu MHTEPHET,
HEOOXOIMMBIX [Tl OCBOCHHS JUCIUILTHHBI

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

8. HepequL l/IH(l)OpMaIIl/IOHH])IX TCXHOJ’IOFHﬁ, HUCIIOJIB3YEMBIX TIPH

OCYIIECTBJICHUN Oﬁpa30BaTeJ'leOFO nmponoecca 1mo IMCIumuIJanHe
8.1. IlepeyeHb NpPOrpaMMHOro odecneyeHust
[lepeueHsb UCMONIB3yeMOro IPOrpaMMHOr0 o0ecrieueHus npeacrasieH B Tabuune 10.

Tab6numa 10 — [Tepedenp mporpaMMHOTO 0OeCIIeYCHUS

Ne /i HaumenoBanue

He npenycmoTpeno

8.2. Ilepeuenb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHb UCTIONB3yEMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IpEICTaBiIeH B Tabmme 11.
Tabmuna 11 — Ilepeuersr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MaTepl/IaﬂbHO-TeXHl/I‘leCKaﬂ 6333, HeoOXoauMasi 1Jisl OCYIIECTBJICHUA

Oﬁpa3OBaTeJIbHOl"O nmponoecca 1mo IMCumIJInHe
CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl MpejcTaBieH B Tabnuie 12.

Tabnuma 12 — CoctaB MaTepHanbHO-TEXHHUECKON 0a3bl

Howmep aynuropun
Ne n/mn HaumeHnoBaHue cocTaBHON 4acTu MaTepUaibHO-TEXHUYECKOM 0a3bl (npu
HE00XO0JMMOCTH)

1 JlexuroHHas ayguTOpUs

2 CriennanusupoBaHHas 1aboparopust «MexaHHKa» 31-04

3 Crnenanu3upoBaHHas 1abopaTopust «JIeKTPOMarHeTU3M 32-04

4 Criermmanm3upoBaHHas 1adoparopus «ONTHKa 32-06

5 CrnenmanmusupoBanHas taboparopusi «Kantopas duznkay 32-03, 32-05

10. ®oH O1LIEHOYHBIX CPEICTB /151 MPOBEIEHUs MIPOMEKYTOUHOI aTTeCTALMU

00y4ar0IUXCA M0 JTUCHUIJINHE
10.1. CocraB (hoH/Ia OIICHOYHBIX CPEJICTB MPHUBEICH B TabmuIle 13
Tabmuma 13 - CoctaB GoHIa OIICHOYHBIX CPENICTB ISl IPOMEKYTOTHOH aTTeCTaIIH

Bun npomexyToO4HOM aTTecTalnun IIpuMepHBIii IEpeYeHb OLICHOYHBIX
CPEICTB

Dk3ameH CnHCcOK BOIIPOCOB K 9K3aMEHY



http://lib.aanet.ru/
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10.2. TIlepedeHb KOMIIETEHIIMH, OTHOCSIIMXCS K AWCIUIUIMHE, W 3Talmbl UX (OPMHUPOBAHUS B
IpolLecce OCBOCHHs 00pa30BaTeIbHON IPOrpaMMBbI IPUBEACHBI B Ta0nuie 14.

Tabmuna 14 — IlepeueHb KOMIETEHIWMI C yKa3aHHUEM JTamoB WX (HOPMUPOBAHHS B IPOIECCE
0CBOEHUs1 00pa30BaTeNIbHOI MPOrpaMMbl

Oransl GOpMUPOBAHUS KOMIIETEHLIUHN 1O
Howmep cemecTpa
JTUCHUILTMHAM/TIPaKTHKaM B mpoliecce ocBoenus OI1

OK-1 «cmocoOHOCTh UCHONB30BaTh OCHOBBI  (puiocopckux 3HaHMKA A7 (GOPMHUPOBAHUS
MHUPOBO33PEHUYECKON ITO3ULIH

1 duzuka
2 duzuka
3 duzuka
3 dunocodust

[TK-20 «crmocoOHOCTh TPOBOAWTH ASKCIEPUMEHTHI IO 3aJaHHBIM METOJMKaM ¢ 00paboTKoi u
AQHAJIM30M PE3YJIbTaTOB, COCTABJISITH ONMUCAHUS MPOBOAMMBIX WCCICAOBAHWN W TOATOTABIUBATH
JIAHHBIC ]Il COCTABJICHUS HAYYHBIX 0030POB U ITYOIUKAIHIT»

1 duzuka
®du3uka

3 ®du3uka

5 OO61uas Teopust U3MEPEHU

5 du3nyecKkre OCHOBBI U3MEPEHUI 1 ATAJIOHBI

3 [Ipon3BoaCTBEHHAS MpaKTHUKa(HAYYHO-UCCIIEI0BATENbCKAS
pabora)

9 Opranu3anus 1 TeXHOJIOTHS UCITBITAHUN

10 [Tpon3BoICTBEHHAS TPEUTUIIOMHAS ITPAKTUKA

10.3. B kauecTBe KpUTEPHEB OICHKH YPOBHS CPOPMHPOBAHHOCTH (OCBOCHHS) y OOYYArOIIUXCS
KOMIIETEHIIMH MPUMEHSETCs IIKajla MOIYJIbHO—PEUTHHIOBOM CHUCTEMbI YHHUBepcuTeTa. B Tabmuue
15 mnpeacraBnena 100—0OamibHas u  4-O0ajuibHas MIKalbl JUISL OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETECHIIU.

Tabnuna 15 —Kputepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIUHN

OLICHKa KOMIICTCHIIMH

100-
OaJuIbHAs
HIKAJIA

4-GannbHast XapaxtepucTuka chopMHUPOBAHHBIX KOMIIETEHINI
IKaaa

- oOyuyarouuiicss riay0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHal;

- YBEPEHHO, JIOTUYHO, TIOCIIEI0BATENIBHO ¥ TPAMOTHO €T0 U3JIaraer;

- Omupasich HAa 3HAHHWS OCHOBHOW W JOTMOJIHUTENBHOW JIUTEpaTyphl,
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOXKCHUS C MTPAKTHICCKON
NESATEIILHOCTHIO HAIPABJICHHUS;

- yMeJo 00OCHOBBIBAET U aPTYMEHTHPYET BHIIBUTaeMbIE UM UJICH,

- JeJaeT BHIBOIBI U 0000IIEHH,

- CBOOOJTHO BJIAJICET CUCTEMON CHEITMAIN3HPOBAHHBIX MOHATHH.

«OTIIMYHO»

K<
85<R<100 («GaYTEHO)

- o0yyarouuiicss TBEpI0 YCBOWII MPOTpaMMHBIA MaTepHal, TPaMOTHO U
[0 CYLIECTBY U3Jaraer €ro, ONHpasCh Ha 3HAHUA OCHOBHOM
JUTEpaTyphl;

- HE JIONYCKAeT CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBAa€T YCBOEHHBIE 3HAHUS C MPAKTHUYECKOW eATEIbHOCTHIO
HaIpaBJICHHUS;

- apryMEHTHPYET HaY4HbIE MTOJIOKEHHUS,

«XOPOLLIO»
«BAYTEHO»




15

- JIeJIaeT BBIBOABI M 0000IICHUS,
- BJIAJEET CUCTEMOM CIIEHHAIIM3UPOBAHHBIX TOHITHH.

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM IPOTrpaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OIUpPasChb Ha 3HAHUSA TOJBKO OCHOBHOM

JUTEpaTyphl;
«YIIOBIIETBO- | - JOIMYCKAET HECYIIECTBEHHbIE OIIMOKH U HETOUHOCTH;
55 <K<69 pPUTENBHO» | - MCHBITHIBAET 3aTPyJHEHUS B IMPAKTUYECKOM IPUMEHEHUU 3HaHUMN
«3a4YTEHO» | HaIPaBJICHHUS;
- ¢1a00 apryMeHTHPYET Hay4Hble IIOJIOXKEHHUS;
- 3aTpyAHsAeTCs B (JOPMYIMPOBAHUH BBHIBOJOB U 000OILICHHIA;
- YaCTUYHO BJIAJIEET CUCTEMOH CIEMAIN3UPOBAHHBIX ITOHATUH.
- oOyyaromuiicsi He YCBOWMJ 3HAYUTEIBHOH 4YacTH IPOrpPaMMHOIO
MaTepHaa,
(HEYJIOBJIETBO | -  JIOYCKaeT CYyLIECTBEHHble OWIMOKM W  HETOYHOCTH IpH
K<s54 PUTENBHO» | PACCMOTPEHUU IIPOOJIEM B KOHKPETHOM HalpaBICHUH;

«HE 3aUTCHO» | - UCIIBITHIBACT TPYIHOCTH B MPAKTUICCKOM ITPUMCHCHUH 3HAHUN;
- HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;
- He OPMYJIMPYET BBIBOJIOB U 000OIICHUH.

10.4. TumoBble KOHTPOJIBHBIC 3aJ]aHUS WA UHBIE MATEPUAIIbI:
1. Bompocs! (3agaun) i sk3aMena (tadsmma 16)

Tabmuna 16 — Bompocs! (3a1a4umn) s 9K3aMeHa

Ne i/m [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa
Cemectp 1
1 OcHoBHBIE KHHEMaTH4ecKne oHATHs. Knnemarnka marepuanbHoi TOUKH. CKOPOCTh U
YCKOPEHHE MaTEepUAIbHON TOUKHU
2 Y ckopeHne npu IIOCKOM KPHBOJIMHEHHOM JIBIYKSHUN
3 Kunemarnka abcosltoTHO TBEpOTO Tena
4 CBI3b TMHEWHBIX U YIJIOBBIX BEJTUYNH
5 O06006111eHHbIE KOOPIUHATHI U CTETIEHHU CBOOOIBI
6 OcHoBHas 3a/1a4a KWHEMATHUKH I MAaTePHATIbHON TOUKH
7 3axonsl HeroToHa
8 3akons! Kerutepa 1 3ak0H BCEMUPHOTO TATOTCHHUS
9 [IpuHnMn nerepMuHU3Ma
10 3aKOH COXpaHEHMsI UMITYJIbCa
11 Teopema o IBM)KEHUU LIEHTpa Macc
12 I'paBuTaLIMOHHAS ¥ HHEPTHAsI MACChHI
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13 MOMEHT CHJIBl 1 MOMEHT UMITYJIbCca. Y PABHEHHE MOMEHTOB

14 3aKOH COXpaHEHHS] MOMEHTa UMITYJIbCa

15 CekTopuasibHasi CKOPOCThb

16 PaboTa, MOIITHOCTh ¥ KHHETUYECKAST SHEPTHS

17 [ToTenunanbHble U HEMOTEHIMAIBHBIE CUIIBI

18 [ToTenunanbHas 3HEPTUs, 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPrun

19 MomMeHT uHepIuu

20 Teopema Ilteiinepa

21 MowmeHT umiynbpca abCoIIOTHO TBEPJIOTO Tea

22 Kunernueckas sueprust ATT. Pabora u momuocTs Bpamienuss ATT

23 [Ipunnun otHOcuTeNnbHOCTH ["anunes

24 OkcnepumeHnTanbHble npeanocbuiku CTO

25 [Toctynate! DitHIuTelHA, TpeoOpazoBanus Jlopenna

26 CrnenctBust u3 npeodpazobanus Jlopenna. 3akoH crnoxkenus ckopocteit B CTO
27 HNHuTtepBan

28 PenstuBucTckas nuHaMuka

29 WHBapuaHThl TEOPUH OTHOCUTEIBHOCTH. [IpHHIIMIT SKBHBAJICHTHOCTH

30 HewneprnmanbHbIe CUCTEMBI OTCYETA

31 HuddepeHnnanbHoe ypaBHEHUE Koe0aHUH NPYKUHHOTO MasiTHUKA, €r0 PellIeHUe
32 BekTopnas nuarpamma

33 DOHeprust rapMOHUYECKUX KoJeOaHHi

34 YcnoBus BO3HUKHOBEHUS KOJeOaHUM

35 OU3NYECKUI U MAaTEMaTUYECKUI MAasTHUKHI

36 3aryxaromme KoineOaHus

37 Breinyxxaennsie kosnebanus. Pezonanc

38 CrnosxeHue KoJIeOaHMIA OTHOTO HAPABIICHUS C OJMHAKOBBIMHU YaCTOTAMHU
39 CrnosxeHue B3aMMHO MEPIEHAUKYISIPHBIX KOeOaHu

40 Boanbl. OcHOBHbBIE TOHATHUSA
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41 VYpaBHeHHe Oery1eil BOJIHBI

42 BonnoBoe ypaBHeHnue. CKOpOCTb BOJHBI B YIIPYToil cpejie

43 DHeprus BOJHbI

44 NHTEHCUBHOCTD BOJIHBI

45 Dddext Jomnepa

46 Hudpakuus BosH. [Ipuniun ['oiirenca

47 HNHuTtepdepeniius BoJIH OT IBYX HCTOYHUKOB

48 CTostune BOJIHBI

49 Jucnepcus, rpynmosasi CKOpocTb BOJIH

50 Nneanbhbiil ra3. [aBjaeHUEe Ha CTEHKY cOCy/a.

51 [TapaMeTpsl cocTOSIHUSI, TEMIIEpaTypa. Y paBHEHHUE COCTOSHUSA, (DYHKITHS
COCTOSTHUS

o1 BHyTpeHHsIs 2HEprus HAEaIbHOIO ra3

53 Pabota naeanpHOro ra3a B pa3iuyHbBIX TEPMOAMHAMUYECKUX MTPOIIECCaX.

54 ITepBoe Hayan0 TEPMOAMHAMUKH.

55 AnrabaTHYecKHi mporecc.

56 [uxn Kapno

57 Pabota TennoBoro aBuratens

58 OOpaTUMOCTh TEPMOAMHAMUYECKUX MTPOIECCOB, TeopeMbl KapHo

59 HepasenctBo Knay3nyca. DuTponus

60 DHTpONHSI U BEPOSTHOCTh

61 bapometpuueckas hopmyna. Pacnipenenenne bonsimana

Cemectp 2

1 HanpsixénnocTs anekTpudeckoro nois. IIpuHnun cynepno3nnun

) [Morennman snekrpuyeckoro noist. [lpuHnun cyneprno3unuu. Teopema o UPKYIISIUN
BekTopa E

3 ITorok BekTopa E. Teopema I'aycca nins Bektopa E

4 CuII0BbIC TMHUH M DKBUIIOTCHI[HATBHBIC TOBEPXHOCTH

5 Cnencrus u3 Teopemsl [aycca




Hanpsk€HHOCT ¥ IOTEHIMAIT YJIEKTPUYECKOTO AUIIOIS

7 DNEeKTPUYECKHUM TUTIOIb BO BHEIITHEM T10JIE

8 IIpoBOAHMKY B 3JIEKTPUUECKOM I10JIE

9 Husnexktpuku. Bektop anexkrpuueckoit nuaykuuu. Teopema ["aycca miig Bektopa D
10 ['pannunekie ycnoBus i BektopoB D u E

11 OnekrpoémkocTh. KoHmeHcaTopbl

12 [TapannensHoe U MOCIEA0BATEIHLHOE COCTUHEHUE KOHIEHCATOPOB

13 OHeprus EeKTPUYECKOTro MOoJIs

14 OnexTpuueckuil Tok. [ImoTHOCTH TOKa

15 3akonsl OMa B 0OBIKHOBEHHOH U UG depeHInaIbHON popMax

16 3akon Oma ay1st 3aMKHYTOH LENH

17 3akonsl Jxoynsa — Jlenna B 00bIKHOBEHHOH 1 b depeHransHoi popmax.
18 MarautHas UHIYKIHS

19 3akoH buo — CaBapa — Jlanuaca

20 MarauTtHas UHAYKIUS IPSIMOTO MTPOBOJA C TOKOM

21 B3anMopeicTBre MpOBOIHUKOB C TOKAMU

22 JIMnonbHbI MATHUTHBIA MOMEHT. MAarHUTHOE MOJIE KOHTYpPa C TOKOM

23 MarHuTHas HHAYKIHS IBIDKYIIETocs 3apsaa. BzanMoneiicTBre ABIKYIIXCS 3apsI0B
24 JIBIOKeHHE 3apsKEHHBIX YacTUI] B MArHUTHOM TI0JIE

25 Teopema o nupkynsuuu Bektopa B

26 MarnuTtHas UHAYKIHUS TOPOHUIA U COJICHOU A

27 Mexanunueckasi paboTa B MAarHUTHOM T10J1€

28 Maruuthsiii notok. Teopema 'aycca g Bektopa B

29 MarauTHbIH IUI0JIb B MAaTHUTHOM II0JIE

30 Marneruku. Teopema o upKyIsIua Bekropa H

31 SAsnenune heppomarneruzma

32 DneKTpoMarHuTHast MHIYKIUS

33 Camounnykuus. B3anmHast HHAyKIMs
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34 OHeprus MarHUTHOTO MOJIS

35 BuxpeBoe aniekTprueckoe mose

36 Tok cmemeHus

37 VYpaBuenuss MakcBemna

38 BonHoBoe ypaBHeHHE 371€KTPOMAarHUTHOTO OIS

39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

40 3aKOHbBI IPEJTOMIICHUS U OTPAXKEHUS CBETa

41 KorepenTtHocts cBeTa

42 WuTepdepeHys cBera OT IByX HCTOUHUKOB

43 Hudpaxius. [punnun [roiirenca — @penens

44 3onb1 @penens. Judpakuus Opayrrodepa Ha menu

45 Jlucniepcust cBera

46 JudpakunronHas pemeTka

47 [Tonspu3anus cera

48 Crenenp nojsgpuzanuu. 3akoH Masnroca

Cemectp 3

1 TernmoBoe n3nyyeHne
2 3aKOHbI U3Ty4EHUsI aOCOIOTHO YEPHOTO Tela
3 ®opwmyna Penes — Jlxxunca. Pacnipenenenue [1nanka
4 dotorpdext
5 Topmo3HOE PEHTI€HOBCKOE U3ITydYeHHUE
6 ®oronsl. KopryckynsipHO — BOTHOBOM Ayanu3M JJsl CBETa
7 Dpdext Komnrona. Dmnuprudeckue 3aKOHOMEPHOCTH B CIIEKTPax aToMa BOJOPOAa
8 Mogene aroma o ToMIicony
9 Mopens atroma o Pezepdopay. Ilocrynarsr bopa
10 Teopus bopa — 3ommepdensaa
11 Bounst [le bporins
12 BonnoBas ¢pyHkus
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13 VYpaBuenue Lpénunrepa

14 CooTtHouieHue Heonpeaenénuoctelt ['eitzendepra

15 MukpoyacTuia B OJHOMEPHOU MOTEHIUAIIBHOM SIME C 00-MU CTCHKAMHU
16 MukpouacTuiia B TpEXMEPHOM HEPOHUIIAEMOM MOTEHLUATBHOM SIIIHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TOTEHIIHAIBHBIM OapbepomM
18 MukpoyacTuIia B HEIPOHHUIIAEMOU cdepe

19 ["apmoHnyeckuii OCUUIUIATOP B KBAHTOBOM MEXAHUKE

20 KBanToBsIil poTaTop

21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CriuH

22 Tox1eCTBEHHOCTh KBaHTOBBIX YacTull. [Ipuniun [aynu

23 3anoHeHHE AMEKTPOHHBIX 000I0uek. Tabnuima Menaeneena
24 XapaKkTepucTUYeCKrue PEHTI€HOBCKHE CIIETPhI

25 OHeprus CBA3U B MOJIEKYJIE

26 Pacnipenenenune ®epmu - Jlupaka

27 Pacnpenenenue bose - DitHmrelina

28 DHepreTu4ecKe 30Hbl B KpUCTaIax

29 [TpoBOIUMOCTH MOIYTIPOBOAHUKOB

30 CrioHTaHHBIE U BBIHYKJICHHBIE TTEPEXO0IbI

31 [Tpuntun paboTel 1azepa

32 Knaccuueckas teopus teroemkocts [rononra u [1tu

33 KBanTOBas Teopus TEMIOEMKOCTH DUHINITEITHA

34 KBanrtoBas Teopus Temnoemkoctu JleGas

35 KoHTakTHBIC SIBICHUS

2.

Bompocs! (3amaun) nist 3auerta / auddepeHnnpoBanHOTO 3auera (Tabauma 17)

Ta6muma 17 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

No /1t

[lepeuens BompocoB (3a7a4) ams 3a4dera / AuddepeHInpoBaHHOTO 3a4eTa

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO
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3. Tembl u 3amaHue JUIS BBINOJIHEHHUS KypCOBOM pabOTHI / BBINOJHEHHS KYypCOBOTO IPOEKTa
(Tabmuma 18)

Tabmuma 18 — IlpumepHbIii mepedeHb TEM IS BBIIIOJHEHHS KYypCOBOW paOOThI / BBIMOJHEHUS

KypCOBOTO IPOEKTa

No 1/ [TprMepHBIii TepeueHb TeM ISl BHITOJIHEHUS! KYpCOBOM paOOThI / BHITOTHEHUS
o n/n
KypCOBOTO IMPOEKTa

Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO

4. Bonpocsl 1715l TPOBENICHHS IPOMEKYTOUHOM aTTeCTAllMU TIPH TeCTUpoBaHuu (Tadmuia 19)

Ta6muma 19 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

No /it [IpumepHbIil epedeHb BOMPOCOB [IJIs1 TECTOB

V4eOHBIM IJIAaHOM HE mpeaAyCMOTPCHO

5. KoHTposibHBIE U TIPAKTHYECKUE 3a/1auH / 3a]]aHus 1o Juciuiuinae (tadiuia 20)
Ta6muna 20 — [IpumepHbIii TepeueHb KOHTPOJIBHBIX M MPAKTUYESCKUX 3314 / 3aJaHUN

Ne ni/m [IpumepHBIii TepedeHb KOHTPOIbHBIX U MPAKTHYECKUX 3aa4 / 3aJaHui

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

10.5. Meronuueckue MaTepualibl, ONPEACIAIOLUIME MPOLEAYPbl OLIEHUBaHMs 3HAHWH, YMEHUH,
HAaBBIKOB M / WJIM ONBITA JESATENLHOCTH, XapaKTEPU3YIOIINX 3Tanbl (GOpMHUPOBAHUS KOMIETEHIIUH,
conepsxkarcs B [TonoxxeHnsax «O TekyleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
ctynentoB ['VAII, oOyuaromuxcst mo mnporpaMmam Bbiciiero oopaszoBaHus» U «O MOAYJIbHO-
PEUTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHoM paboThl cTyeHToB B ['Y AID.

11. MeToauyeckue yKa3zaHusl JJis1 00yYAKOIIMXCS 110 OCBOCHHUIO U CIIUIINHBI

Llenpl0 IUCHUIIMHBI SBISETCS IOJIyY€HHE CTYACHTAaMH HEOOXOAMMBIX 3HAHUM, yMEHUH u
HaBBIKOB B OOJIACTH aHaliM3a MEXAaHW3MOB BO3JIEWCTBHS OMACHOCTEH Ha YeIOBEKa, XapakTepa
B3aMMO/ICICTBHS OpraHU3Ma YeJIOBeKa C OMACHOCTSMM Cpelbl OOMTAaHUS B CBA3M C BOIPOCAMH,
CBSI3aHHBIMU C NpoOIeMaMu 001el PU3NKHU.

MeTtoauyeckue ykazaHus Ajs 00y4ar0LUXCs 0 OCBOEHHUIO JIEKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3Hau€HUE JIEKLMOHHOI'O MaTepuajlla — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
r1yOOKOe U SICHOE U3JI0KeHue yueOHoro Marepuana. HasHaueHue coBpeMEHHOM JIEKIIMK B paMKax
JUCHMIUIMHBL HE B TOM, 4YTOOBI MOJY4YUTh BCIO HHPOPMALHMIO IO TeMe, a B OCBOCHHUHU
(byHIaMeHTaIbHBIX POOIeM JUCIUILIMHBI, METOJ0B HAYYHOT'O MO3HAHUS, HOBEHIIINX JTIOCTHKEHUIN
HayyHOil  Mblcmu. B ydeOHOM  mpomecce  JI€KIMsS — BBIIOJHAET — METO/0JIOTHYECKYIO,
OpPraHM3alMOHHYI0 M HH(QOpPMAMOHHYI0 (QYHKIMH. JIeKIus packpbiBaeT MOHATHHHBIN ammapaT
KOHKPETHOW 00jacTu 3HaHUs, e€ MpoOJieMbl, JaeT LEeNbHOE IMPEACTaBICHUE O JIUCIMILIMHE,
MTOKAa3bIBAET B3aUMOCBSI3b C APYTMMU AUCIUIUIMHAMM.

[TnanupyeMbl pe3yabTaThl P OCBOEHUH 00YYaIONIMMCs JIEKIIMOHHOTO MaTepuana;
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— TIOJy4EHUE COBPEMEHHBIX, LEJTOCTHBIX, B3AMMOCBSI3aHHBIX 3HAHHWM, YPOBEHb KOTOPBIX
ONpEAEIISeTCA 1EeJIEBOM YCTAaHOBKOM K K0 KOHKPETHOU TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIICM;

—  pasBuTHEe  TPO(ECCHOHATLHO—ICNOBBIX  KadecTB, JIFOOBH K  TOpeaIMeTy |
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSTEIILHON paOoThI,

— TMOJIy4YeHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKH M O MPOTHO3E
WX Pa3BUTHUS HA OMVHKANUIITNE TOJIBI;

— Hay4HMTCs METOJIWYECKH oOpabaThiBaTh MaTepHall (BBIACIATH TJIABHBIE MBICIH H
MTOJIOXKEHUS, TPUXOIUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTH UX B PA3IMYHBIX (DOPMYIUPOBKAX);

— TIOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA ~ MaTrepuall MOXKET  CONPOBOXKIATHCS  JEMOHCTpaUMEW  CIIAJIOB U
WCIIOJIb30BAaHUEM Pa3[aTOYHOIO0 MaTepuaja Ipd NPOBEICHUH KOPOTKHUX JIUCKYCCHA 00
O0COOEHHOCTSIX MPUMEHEHUS OT/IETbHBIX TEMATUK 10 TUCHHUILINHE.

MeTtoauyeckue ykazaHusi Uil OOy4alOIIMXCA MO TMPOXOXKICHHI0 MPAKTHYECKHX
3aHATHI

[IpakTuueckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX ()OpPM OpraHu3aluu y4eOHOro
mpolecca, 3aKI0YaroNIascs B BBIMOIHEHUH OOYYAIOIIUMHUCA TOJ PYKOBOJCTBOM IpENoiaBaTess
KOMIUIEKCa Y4YeOHBIX 3a/laHuil C IIeJIbI0 YCBOGHUS HAYYHO-TEOPETHUYECKUX OCHOB YyueOHOMU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[lenpro MPaKTUYECKOTO 3aHSITHS Ui OOYYAIOMIEroCs SBISICTCS MPHUBUTHE OOydYaromeMcs
YMEHUH U HABBIKOB MPAKTUYECKOU JIEATEbHOCTH 110 U3y4aeMOM AUCIIUIUIMHE.

[Tnaaupyemblie pe3yabTaThl PU OCBOSHUHU 00YYaIOMIeMCsI MPAKTUICCKUX 3aHITHIA:

— 3aKpeluvleHue, yriayOjieHue, paclIMpeHue U JeTalu3aluus 3HaHUW [OpU  pEeLIeHUn
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  TIO3HABATEIBHBIX  CIIOCOOHOCTEW, CAMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJAMU U METOJUMKAMU H3Y4YEHMs] KOHKPETHOM ydeOHOM
JVCLUATIINHBI;

— BbIpa0OTKAa CHOCOOHOCTH JIOTHUECKOTO OCMBICIEHHUS TMOJYYEHHbIX 3HAaHUU JUIs
BBIIIOJIHEHUS 3aJaHUN;

— ofecrnieyeHue pPaLMOHAIBHOIO COYETaHMsI KOJUIEKTUBHOW W WHAUBUAYAIbHON (opM
00y4eHwusI.

DyHKINUH MPAKTUYECKUX 3aHATHH:

— TIO3HaBaTeJIbHAs;

— Ppa3BUBaroLIas;

—  BOCIIMTAaTENIbHAs.

[Io xapakTepy BBIIOJHSEMBIX OOy4alOIIMMCS 3aJaHUi 10 NPAKTHYECKUM 3aHATHUAM
HOJPAa3IeNIAI0TCS Ha:

— O3HaKOMMHTEIbHBIE, IPOBOIUMBIE C LENbI0 3aKPEIUIEHUSI U KOHKPETU3AIMH U3yYEeHHOTO
TEOPETUYECKOI0 MaTepHaa;

— aHaJIWTUYECKHE, CTaBAILIME CBOEH IeNbl0 MOJyuyeHHEe HOBOW WMH(pOpMAalMU Ha OCHOBE
(dopMaTn30BaHHBIX METO/IOB,;

— TBOpYECKHE, CBSI3aHHBIE C IMOJIyYE€HHEM HOBOM HMH(OpPMALUU IyTEM CaMOCTOSITEIbHO
BbIOpaHHBIX MMOJXO0/0B K PEIICHHUIO 3a/1ay.

@opMbl  OpraHu3allMd MPAKTUYECKUX 3aHATUN OMNPENENsioTCs B COOTBETCTBHM CO
crnenupuYecKUMH OCOOCHHOCTSAMU Y4eOHON IOUCHUIUIMHBI U LeasIMu o0ydeHus. OHH MOTyT

MMPOBOANUTLCA:
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— B UHTEpPaKTUBHOM (hopMe (pelieHre CUTyallMOHHBIX 3aj1a4, 3aHATHS [0 MOJEIMPOBAHUIO
peaNbHBIX YCIOBUW, JEJIOBBIE WIPbI, UIPOBOE MPOCKTUPOBAHHME, HMHTALMOHHBIC 3aHATHS,
BbIC3/IHBIC 3aHATHA B OpraHu3alMu (MpennpusTHsi), JAeloBas ydeOHas urpa, poJyieBas Wrpa,
MICUXOJIOTHYECKUI TPEHUHT, KeiiC, MO3rOBOH IITYpM, TPYIIOBBIE JUCKYCCUH);

— B HE HMHTEPAKTUBHOW (hopMe (BBIMOJHEHHUE YIPAKHCHUN, PEIICHUE THIIOBBIX 3aJad,
pellleHNe CUTYAl[MOHHBIX 33]1a4 U APYTOE).

Meroanka npoBeIeHHs TPAKTUUECKOT0 3aHSATUSI MOKET ObITh PA3IM4YHON, MPU ITOM BAKHO

JNOCTHKEHHUE OOIIEH eI TUCIUILINHEL.

TpeOoBaHMsl K NPOBeIEHUIO NPAKTUYECKUX 3aAHATHIA

[IpakTrueckue 3aHATHS TPOBOJATCS B BHUIE OOCYKJEHHS OCHOBHBIX THIIOB 3ajady,
CBSI3aHHBIX C TECOPETHUYECKHMH BOIPOCAMH, PACCMATPUBACMBIMH B JIGKIIMOHHOM KYypCce€ W B BHIE
paz0opa BOMPOCOB, KOTOPBHIE MOT'YT BOBHUKHYTh y CTYACHTOB IMPU OCBOCHUU MaTepHaa.

MeTtonudeckue yka3zaHUsS 10 MPOBEACHUIO MPAKTUYCCKUX 3aHATHI MPUBEICHBI B CICAYIOMINX

nocoOusx numeromuxcs B oubnuoreke 'Y AIl B HanieuaTaHHOM U JIEKTPOHHOM BHJIE:

1. Mexanuka. KoneGanust u BoiHbl. Tepmomunamuika. CoopHuk 3amau //M.M. KoBanenko,
FO.A. Ky3uenoB, M.H.Kyns6unxkas, H.I1.JlaBpoBckas, H.H.Jlurunosa, E.B. Mouaps ,
I0.A. HoBukoBa, B.®. Opnos, J.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. HO.H.
[apes, B.b.1llanun, b.®.1ludpun, C.A. Hlepdak 2010. 84 c.

2. DnextpuuectBo.  Mar"etusm.  Omnruka. CoOopuuk  3amau. //M.U.  Kosanenko,
H.I1.JIaBpoBckas, H.H.JlutBunosa, E.B. PyrskoB. FO.H. Ilapes, b.®.Iludppun, C.A.
[epbak 2013. 80 c.

3. KBanToBas ¢usuka. Coopuuk 3anau //, .1 Koanenko, E.H. Kotnukos. H.I1. JlaBpoBckas,
H.H. JIutBunoga, I'.JI. [Tnexorkuna, B.K. [Ipummrmnko, E.B. Pyrskos, FO.H. Iapes, 2015, 60
c.

Meroanyeckue yKka3aHus 1Jis1 00y4ar0MXCH M0 MPOXO0KICHUIO0 JIa0OPATOPHBIX PadoT

B xoze BbimoaHeHUs 1a00paTOpHbIX paboTa 00yJarouIuiicss JOHKEH YIIIyOUTh U 3aKpEeNUTh
3HaHUS, IPAKTUUECKUE HABBIKH, OBJIA/IETh COBPEMEHHOW METOAMKON M TEXHUKOH SKCIEepUMEHTa B
COOTBETCTBUM C  KBaJU(PHUKAIMOHHOM  XapakTepUCTHKOW  oOywaromierocs.  BoimonHeHue
7a00paTOpHBIX PabOT COCTOUT U3 IKCHEPUMEHTATBHO-TPAKTHUECKOM, PacyeTHO-aHAIUTHUECKOU
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUATHH.

BrinonHenue mabopaTopHBIX pabOT 00yJaromuMcs SIBIIETCS HEOTHEMJIEMOW YacThiO
U3y4eHHs] JTUCHHIUIMHBIL, OIpeneNsseMol y4eOHbIM IUTAaHOM U OTHOCHUTCS K CpEICTBaM,
o0OecreunBaroIIUM pPelIeHUE CIEAYIONUX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

— INpHOOpeTeHHEe HAaBBIKOB MCCIIEOBAHUS MPOLIECCOB, BJICHUN U 0OBEKTOB, U3y4aeMbIX B
paMKax J1JaHHOM TUCIUILINHBI,

— 3aKpeIUICHHE, DPa3BUTHE U JCTaNU3alus TEOPETHMYECKHUX 3HAHUM, IIOJIyYEHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MHQOpMAILMH 110 U3y4yaeMOU JUCIHUILINHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIBHONW pabOTHhI C JJA0OPATOPHBIM 000PYIOBAHUEM H
npubopamu.

3aganue u TpeGOBAHUS K NPOBEJECHUIO J1a00PATOPHBIX padoT
B Teuenue cemecTpa KaxXIbl CTYJEHT B COOTBETCTBUM ¢ pabouell mporpammon 1o
mucuuruinHe Ou3KKa T0JKEeH BBIMOIHUTH OINpeesIeHHOE YHCIIO JJabopaTopHbIX padboT. Ha kaxmyto
71a00paTOpHYIO pabOTy IUIAHUPYETCS HE MEHEE JABYX 3aHATUH: OJJHO — Ha BBIIOJHEHHUE U3MEPEHUN,
¥ OIHO — Ha 3aIuTy oTt4yera. OTYeT MUIeTCs] He BO BpeMs 3aHATHi, a JoMa WK B OUOJInOTeKe.
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B nauane cemectpa 10 Hayana 3aHATUH CTYACHT JOJDKEH OBITh NPOWHCTPYKTUPOBAH IIO
TEXHHKE OE30MaCHOCTH TMPHU MPOBEACHUHN JIa0opaTOpHBIX paboT mo ¢usuke. IlpoxoxmeHue
MHCTPYKTaxka (GUKCUPYETCs B CIIEUATBHOM KYpHaJie; TaM HY>KHO 0053aTeJIbHO PacIucaThCsl.

B naGopaTtopuio CTyIeHTHl JOJDKEH MPUXOAMTH MOATOTOBIEHHBIMU K Ha3HAayeHHOW paboTe.
HeoOxomumo 3apaHee mpouyuTaTh omnucaHue pabOTbl U TEOPETUYECKHE CBEACHUS U3
COOTBETCTBYIOILIETO pa3zeina Kypca. He 3a0biBaiiTe 0 peKOMEHI0BaHHOM JUTEpaType U 00s13aTEIbHO
MOJTy4uTe B OMOIMOTEKE BCE MOCOOMsI, BBITYCKaeMbIe KadeapoH.

BoimonuaTe paboTy CTyIEHTY pa3pemiaercs, JUIb IOCe JOMYCKa, MOJIY4E€HHOTO IMOoCie
Oecennl ¢ mpenoaasateneM. [IpernonaBatens J0KEH YOSAUTHCS, UTO CTYACHT IOHUMACT:

KaKHe SIBJICHUS OH OyneT HaOJIto1aTh U UCCIIeI0BATb;

KakKasi 11eJIb IEpe]] HUM [10CTaBJICHA;

KaKUMH PUOOpaMH U KaK BEAyTCs U3MEPEHNUS;

KaK CJIelyeT MIPOBOAUTh IKCIIEPUMEHT.

[TomryueHHBIH JOMycK K paboTe OTMEYaeTcs IperoaaBaTesieM B KypHaJe.

B mpouiecce BbimonHeHHs 1a00pPaTOpPHON pabOThl HY)KHO 00S3aTE€NbHO 3alOJHUTH MPOTOKOJ
U3MEpEeHUl. ¥V KaXJ0ro CTyJEHTa MPOTOKOJ H3MEPEHHH JOJKEH OBbITh CBOMW; BEIEHHE OJIHOTO
IIPOTOKOJIAa HECKOJIBKUMHU CTYAEHTaMHU BMECTE€ He Jomyckaercsa. [IpoTokon Bemercs Ha JuCTe
dopmata A4. B mpoTOKOJIE TOJDKHO OBITh OTPaXKEHO:

TOYHOE IOJIHOE Ha3BaHUE U HOMEp J1abopaTOPHOU pabOThl B COOTBETCTBUU C METOJUYECKUM
rnmocoouemM;

dbamMunus, THUIUAIIBI CTYIGHTa U HOMEP TPYIIIBL;

dbamMuIMs 1 MHUIUAIBI IPEO/1aBaTeNs,;

TabJIMIla TEXHUYECKUX XapaKTePUCTUK U3MEPUTENBHBIX TPUOOPOB (Ha3BaHUE Mpudopa, padbouunit
JMana3oH, 1eHa JIeJIeHMs], KJIAaCC TOYHOCTH U JIp.);

napaMeTpbl yCTaHOBKHU, HA HEW yKa3aHHBIE;

pe3yJIbTaThl H3MEPECHUI;

JlaTa U MOAINHUCH CTYJEHTA.

Bce 3anucu JOJKHBI BECTUCH aBTOPYYKOH, IMAPUKOBOM, KaIWJUIAPHON WIIU I'eJI€BOM PYUYKOU.
3anuch HaOMIOIEHUM M TaHHBIX KapaHJaIloM He JIOIyCKaeTcs, KapaHJallloM MOXKHO JIMIIb YEPTUTh
Tabmuibl ¥ rpaduky. Bepenne «4epHOBUKOB MPOTOKOJIa» U MEPENUCHIBAHUE WX B KOHIE 3aHATHS
HAYUCTO HE PEKOMEH[IYeTCs; 3TO HEeHY)KHas TpaTa BPEMEHHU M BO3MOXHOCTb JOMYCTHTH OLIMOKY
npu nepenucbiBaHuU. CTapaTeIbHOCTh U AKKYPAaTHOCTh JIyYIlle IPOSIBUTH IPU OPOPMIIEHHH OTYETA.

[To oxoHYaHUM M3MEPEHHUI MPOTOKOJ 00s3aTENbHO JAeTCsl Ha MOANMUCH MpenojaBarento. bes
TOW MOAMMCH TPOTOKOJI CUUTaeTcsl HeaeucTBUTENnbHBIM. [loamuch cTyaeHTa B IPOTOKOJIE
0003Ha4yaeT, 4TO OH OTBEYAeT 3a BCE IPOBEJACHHBbIE H3MEpPEHHs, a MOJNHUCH MPEernoaaBaTess
O3HA4aeT, 4ro palboTa JEHCTBUTENBHO BBHINOJHSUIACh W YKa3aHHbIE 3HAYEHUs JAEHCTBUTEIBHO
MIOJIy4Y€HBbl UMEHHO TE€M CTYJEHTOM, KOTOPBIN COCTABUJI IIPOTOKOJI.

I[To pe3ynbraTaM, 3aMKCUPOBAHHBIM B IPOTOKOJIE U3MEPEHUH, CTYJIEHT J0Ma MUIIET OTYET U
3alUIACT €ro Ha cieAyroueM 3ausaTun. [lpu 3ammre oTuera MOTyT OBITh 3a/laHbl JTF00ObIE BOIIPOCHI
[0 TEOPUHM H3Y4aeMOIO SBJIEHUS M IO IIOJIYyYEHHBIM pe3ylbTaTaM. 3a MPUHATBIA OTYET
IpenojaBaTesb BBICTABISET CTYACHTY OLEHKY M IOCJ€ 3TOro cooOLIaeT HOMEp W Ha3BaHUE
cienmyromel 1abopaTopHO pabOTHI.

Crpykrypa u ¢popma oryera o 1adopaTopHoii padore
OTueT OHKEH COJePKATh CIEAYIONINE Pa3Iebl:
1. llems paboTHI.
OHa chopmynupoBaHa B OUCAHUU JT1a00OpaTOPHOI pabOTHI, OTTY/A €€ CIIeAYET MepPernucaTh.



25

2. Onucanue 1a00paTOPHOH YCTaHOBKH.

Ornucanue yCTaHOBKH JIOJIKHO OBITH KpaTKuM. ClieyeT OrpaHUYUThCS (PYHKIIMOHATHHOU WM
JNEKTPUYECKON cXxeMoil ycTaHOBKM. He HyXHO NpHBOIUTH BHEIIHEro Buaa npubopos. [lanee
HEOOXOUMO OMHCATh OJKCHEPUMEHT M MEPEeYUCIUTh HU3MEpPHUTENbHbIe NpuOOpbl B TabmuIe
TEXHUUYECKUX XapPaKTEPUCTUK, IEPEHECEHHOU 13 MPOTOKOJIa U3MEPEHHUIA.

3. PaGoune ¢popmyiibl.

PabGounmu Ha3bIBAIOTCS TOJBKO T€ (OPMYJIbL, IO KOTOPHIM HEMOCPEACTBEHHO MPOU3BOASTCS
BBIYUCIICHUSI HccieayeMbix BenuuunH. CreBa B (opmylie JOMKHO CTOSTh TO, YTO CIEIyeT
OTIpEeNIeNIUTh, CIIpaBa - TO, YTO M3MEPSIIOCH B paboTe MM U3BECTHO. Bce mpuBeneHHbIE (HOPMYITBI
JIOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBox (dopMyn ¥ MpOMEKYTOUHBIC BBIPRKCHHS B ITOM pasjielic MPUBOAUTH HE HYKHO.
@opmynbl  AJIi  BBIUMCICHUS TMOTPEIIHOCTeW M MPOBEIEHUS MaTeMaTH4ecKol oO0padoTKu
pPe3yJIbTaTOB U3MEPEHUN B ITOM pa3jielie TOXKe He MPUBOAATCA.

4. Pe3ynbTaThl U3MEPEHUHN W BHIYMCICHHIA.

B »TOM pasnmene otuera OJDKHBI OBITH NPUBEICHBI BCE HM3MEPEHHBIE U BBIYMCIICHHBIC
pe3yabTathl. [l0 BO3MOXKHOCTH, WX HYXHO TMPEJACTaBISATh B BUJE HArJAIHBIX Tabnui. B
IPUBOJMMBIX 3HAUEHUSX HEJb3sl OCTAaBIISITHh JIUIIHUE AECATUYHBIE pa3psiibl (1oapoOHee 00 3ToM
noieT pedbr HIke). B paboTe MokeT OBITh HECKOJIBKO 3aJlaHWid, BCE OHU JOJDKHBI OBITh
IIPUBENIEHBI B 3TOM pa3/elie.

5. Ilpumepsl BEIUUCIICHUH.

B aToM paznene ordyera AOMKHBI OBITH NMPUBEICHBI MOAPOOHBIE MPUMEPHl BBIUYUCICHUN IO
Kaxaou padoueit popmysne. He Hy)kHO MPUBOAUTH BCEX BBIUMCICHUI, BIOJIHE JOCTATOUYHO OJHOTO
npuMepa Mo Kaxaou ¢popmyie. DTOT pasaen HyKeH sl TOro, 4YTOObI MPenojaBaTelto ObUIO Jierde
HalTH OMMOKY B BRIYMCIICHHUSX WJIA U3MEPEHHUSX, €CIIA TAKOBBIC BCTPETATCS.

6. Boruucienue norpemHocTen.

B sTom pasnene otdera JOMKHBI OBITH MIPEACTABICHBI (POPMYJIBI, IO KOTOPHIM MPOBOAMIACH
MaTemaTtuuyeckas oOpaboTKa pe3ynbTaToB M3MepeHHMH. JlOJKHBI OBITh BBIBEAEHBI (OPMYJIBI, IO
KOTOPBIM BBIYUCIISUIUCh CUCTEMATUUECKHUE U CIy4ailHble MOTPEUTHOCTH U MPEACTaBIEHbI PUMEPHI
BBIYMCIICHUM 110 KaXK0M U3 HUX.

DTOT pa3fen OT4eTa caMblil CIOXKHBIN A cTyAeHTOB. [lo HeMy Oobllie BCEro BOMPOCOB, B
HeM Oonbine Bcero omuOok. Teopuss morpemHocTedl OOBIYHO OBbIBa€T HamucaHa s
MOJTOTOBJICHHOTO YUTATENs, 3HAKOMOTO C BBICIIEH MaTeMaTUKol. B HacTosiemM mocoOuu aBTOPHI
MOCTapaJIiCh OCTABUTH JIMIIb CAMOE BaXKHOE 110 ATOM TEME U U3JI0KUTh MaTepua o BO3MOKHOCTH
POCTO.

7. I'paduku U pUCYHKHU.

HeGonpmme rpaguku U pPUCYHKH pa3MENIaroTCs B TeKcTe, a Oonbime - (opmata A4 -
NPUBOJATCS HA OTIAENbHOM IMcTe. B 7Ir000M ciiydae OHM JOMKHBI OBITH TOJMUCAHBI U
MPOHYMEpPOBaHbl, Ha HUX JIOJDKHBI OBITh CCBUIKM B TeKcTe oTueta. [paduxu o0s3aTenbHO
BBHITIOJHSIOTCS Ha MUJUTUMETPOBOM Oymare. Ha kaxmoil ocu NOMKHO ObITh 0003HAYEHO, Kakas
BEJIMYMHA M B KAaKUX €IUHUIIAX BJOJIb HEE OTKIaJbIBaeTca. Ha caMHuX OCAX [OJDKHBI OBITh
HAHECEHbI TOJIBKO Y3JIbl KOOPAMHATHOMN ceTku. M3MepeHHble Ha ONbITEe 3HAUEHUS MOANKCHIBATH Ha
ocsix He cneayer. Ha rpaduk oO0s3aTenbHO HAHOCITCS BCE HKCIEPUMEHTAIbHBIE TOYKH, U
MPOBOAMUTCS COeAMHsOMmas UX JUHUA. OKOJO OAHOM WM HECKOJBKHUX TOYEK OTKIIAJbIBAIOTCS
CUCTEMATUYECKHE MOTPEIIHOCTH COOTBETCTBYIOIINX HU3MEPEHUH (moapoOHee 06 ATOM MOUJET peub
HIDKE).

8. OKOoHUATENbHBIE PE3YIbTATHI, UX OOCYXKJICHHUE, BHIBOJIBI.
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B sTOM pasnene oryera HY)KHO MOJBECTH WUTOT MpOJAETaHHOW paboTbl. CienyeT Hamucars,
KaKH€ MOJY4YEHbI BEINYMHBI, U C KAKUMU ITOIPELIHOCTSIMHU.

Ecnn m3mepeHus npoBOAMIUCH Pa3HbIMU METOAAMH, TO 005A3aTEJIbHO HYKHO CPaBHHUTb 3TH
pe3yibTaThl U X MOIPEIIHOCTH, CAeNaTh 3aKII0UeHHEe, KAKOW MeTOJ JIydille, TouHee, yo0Hee.

Ecnn u3BecTHO Tal0iaMyHOE 3HAYEHHWE HW3MEPEHHOM BEIMYHMHBI, TO HYXHO 0053aTeJIbHO
CPaBHUTb €r0 C MOJIyYCHHBIM Ha OIBITE 3HAUEHUEM U JJaTh apryMEHTHUPOBAHHOE 3aKII0UEHHE 00 UX
COBIIAJICHUU WJIM HECOBIACHUH.

Ecnmu B pabore 3HaueHHWs] OJHOW M TOW K€ BEJIWYMHBI IMOJYYCHBI SKCIEPUMEHTAIBHO H
TEOPETUYECKH, TO 3TH PE3yJbTaThl HYXKHO 00s53aTENbHO CPAaBHUTHh M JaTh apryMEHTHPOBAHHOE
3aKIJII0YCHHE 00 MX COBIMAJCHUH WM HECOBIAICHUU.

B cinydae, korma MexIy CpaBHMBAEMBIMH BEJIMYMHAMU HMEIOTCSI HEIONYCTUMBIE
PACXOXAEHUS, 3TO HYXHO 00fA3aTelIbHO OTMETUTb B OTYETE M BBICKA3aTh IPEAIOJIOKEHHE O
BO3MOYHBIX IPUYMHAX 3TOTO HECOBIAAECHUS.

Ecin B pabore cTaBWJIOCH LENbIO MPOBEPUTh KAKOW-TO (PU3MUECKUI 3aKOH WM U3Yy4UTh
SBJICHHE, TO B JAHHOM pa3zjiesie HeOOXOUMO J1aTh 0O0CHOBAaHHBIN OTBET Ha MOCTABJIEHHBII BOIIPOC.

BbiBoA 10MKEH COOTBETCTBOBATH 1IEJIN PAOOTHI.

TpebGoBanus k oopMIIeHHIO 0TYETA 0 J1aGopaTopHOIi padoTe

Otuer mo ynabopatopHOl paboTe JOJKEH BBIMOJIHATHCS Ha jJucTax (opmara A4. 3amnucu Ha
JUCTAaX BEAYTCS TOJNBKO C OJHON cTOpoHbl. Ilo Kpasm maucra JomKHA OBITH OCTaBieHa paMKa
mUpuHO He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIUCTaX HE HY)KHO, HO M 3aCTylaTbh 3a Hee He
ciegyer. B paMke B BepXxHEeM I0J€ HY)XHO JIMIIb IIOCTaBUTh HOMEpP CTPaHUIBL
[TpoHyMepOBaHHBIMM JOJKHBI OBITH BCE JIMCTBI OTYETa, HauumHas ¢ Tperbero. [lepBbiil amcr —
TUTYJBbHBIA U BTOPOH JIUCT — IPOTOKOJI U3MEPEHUMN, HE HyMEPYIOTCSL.

Otuer cnenyer nmucath OT pyku. Eciim Bl ncnonp3yere dyxue 3aroToBKH, TO OyAbTE TOTOBBI
OTBEYATh 32 BCE «3aMMCTBOBAHHBIE» OIIMOKH, KOTOPHIX ObiBaeT MHOTO. CKa3aHHOE B paBHOH Mepe
OTHOCUTCSI K (opMmynaMm, KOTopble Bbl moacMoTpenu y KOro-to, a He BbIBEIM camu. Jlydine
cpocuTh npemnonasarens. OH NOJICKaKeT WM IPOBEPUT, IPABHIIbHO JI y Bac momyunsnocsk.

TutynpHbIi TUCT pabOTHl MOXKET OBITH HAMMCaH OT PYKM WJIM HaledaTaH Ha TpPUHTEpeE.
ONEeKTpOHHAs BEPCHsl TUTYJIBHOTO JINCTa HaxXoauTcs Ha caire 'Y Alla.

Mertoanyeckue yka3aHMs MO BBINOJIHEHHIO JaOOPAaTOPHBIX PadOT MPHUBEIEHBI B CISAYIOIINX
nocoOusix nmeromuxcs B 6udnmuorexe I'Y AII B HarledyaTaHHOM U 3JIEKTPOHHOM BUJIE:

4. Mexanuka. Konebanuss u BomHbl. MonekynsapHast ¢usuka. JlabopaTOpHBI HpPakTUKyM

//.M. KoBanenko, H.II. JlaBpoBckas, H.H. JlurBunora, I'.JI. [Inexorkuna, /I.E. [Torapes,
B.K. ITpununxo,. FO.H. Iapes, b.®. lludpun, 2014, 132 c.

5. DnextpuuectBo U MaruetusM. Jlaboparopusiit npaktukym// /E.H. Kornukos, C.4. llepOak,
N.N Kosanenxko, FO.A. Ky3uenos, M.H. Kynsounikas, H.I1. Jlasposckasi, H.H. JIutBuHOBa,
['.JI. IInexotkuna, B.K. Ilpununko, E.B. Pytskos, , FO.H. Hapes, b.®. lludpun, 2010,84
c.

6. BonnoBas ontuka JlaGoparopusiii npaktukym //E.H. Kormmkos, W.II. KpekrtyHosa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tporun 2013 68 ¢

7. KanroBas ¢usuka. JlabopatopHbiii mnpaktukym //I.A. BecumueBa, N.11 Kosanenko,
H.IT. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpumunko, C.I1.0anees,
E.B.Xonunena, }O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

MeTtoanyeckue ykazaHusi AJds OOYy4alOUIMXCSl MO MPOXO0XKIECHHI0 CAMOCTOSITEIbHOM
padoThI
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B xone BBIMOMHEHHS CaMOCTOATENBbHOM paboThI, OOYyYaroIuiicss BBINOJHSET paboTy 1o
3aJaHUI0 U TPU METOJUYECKOM PYKOBOJCTBE IpernoiaBareis, HO 0e3 ero HernocpeiCTBEHHOTO
y4acTusl.

Jns oOywarommxcst 1o 3ao4Hod (opme 0OydeHHUs, caMoCTOsATeNbHas pPadoTa MOXKET
BKJIIOYaTh B €051 KOHTPOJIBHYIO PaboTy.

B mpomecce BBIMONHEHNST CaMOCTOATENBHONH pPabOTHI, y oOydaromerocst (GpopMUpyeTcs
1esiecooOpasHoe IIaHupoBaHuEe paboyero BpeMEHH, KOTOPOE TO3BOJISICT UM pa3BUBATh YMEHHS U
HaBBIKM B YCBOCHUHU U CUCTEMAaTH3AIMK MPHOOpPETaeMbIX 3HAHUH, 00eCTIeYBaET BEICOKUI yPOBEHB
yCIIEBaEMOCTH B NIEpUOJI 00yYSHHS, TOMOTAET MOJIYYNUTh HABBIKU MOBBIIICHUS TPOPECCHOHATBHOTO
YPOBHSL.

MeroauyeckKUMH ~ MaTepualaMy,  HANpaBJAIONMMH  CaMOCTOSITEIbHYIO  paboTy
00YyYaIOIINXCS SBISIOTCSL:

—  y4e0OHO-METOIMYECKUN MaTepHal 1o JUCIHUILINHE;

— MCTOAUYCCKHUC yKa3aHHA IO BBIITOJHCHHUIO KOHTPOJBbHBIX pa60T ([[JISI 06y‘-IaIOH_II/IXC5I 10
3209HOU (hopMe 0OydeHUs).

MeTtoauyeckue yKa3zaHusl AJIsi O0Oy4alOIIUXCS MO NPOXOKIEHUIO MPOMEKYTOYHOM
aTTeCTAMH

[TpomexyTouHas aTTecTarus 00yJaroImuxcs npeycMaTpUuBacT OIlEHHBAHHE
MIPOMEKYTOUHBIX M OKOHYATENbHBIX PE3yabTaTOB OOydeHus Mo AucuuiuimHe. OHa BKIIOYAET B
cebs:

— 9K3aMeH — (opMa OIICHKU 3HaHWi, MOJYYCHHBIX 00yYaroIUMCS B MPOILECCe M3YYCHUS
BCEH JMCIMILIMHBI U €€ YaCTH, HABBIKOB CAMOCTOSTEIbLHOM PpabOThI, CIOCOOHOCTH IIPUMEHSTh UX
JUISL  PEIICHUS TMPAKTUYCCKWX 3aJad. OK3aMeH, KaK [MPaBWIO, MPOBOAUTCS B IEPUOJ
9K3aMCHAIIMOHHOM CECCHH W 3aBepIIaeTCs aTTeCTAl[MOHHOM OLIEHKOH «OTJIMYHOY», «XOPOIIO»,
«YIOBIIETBOPUTEIIBHOY, «HECYIOBICTBOPUTEIBHO.

CucremMa OIICHOK TIPH TIPOBEJACHUHM MPOMEKYTOYHOW aTTECTAIllMH OCYIICCTBISICTCS B

cooTBeTcTBUU C TpeboBaHusaMu [lonmoxenunii «O TekyleM KOHTpPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAII, oOydaromuxcs 1o mnporpamMmmam BBICHIETO
oOpazoBanusi» U «O MOIYIbHO-PEUTHHIOBOM CHUCTEME OIICHKM KadecTBa Yy4eOHOM paboThl
ctyneHtoB B 'Y AIy.
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