MHHHCTEFCTEO OBPASOBAHMA H HAYEH PFOCCHACKON OETEPALIMK

PeacparsHoE FeCyYAAPETRERHOE FIOmKETI0E ofpainpare IkHOE YapeRISHie
BRICIICTO OOpatomaing
abdarmsroreperni rocy aapereceAnf Texewecknfl yiaeperTer W, UM, Hocopas

PABOYAHA MPOTPAMMA THCHHILTHHLL (MOIY.JIH)

Prranxa

Henpasneene NoaroToORKEH (CTIEIHATLHOCTE]
150301 MammkocTpoemss

HunpagsensocTs nporpasyal
Mlawsasn o TexHONOTHS OEPEGOTRH METALIOD JABIEHHEM

¥popeRs BRICIOETD O0PAIOHINA — Dakwmepnar

[Tporpamsa BOATOTOERH = AkLIeMaeckHil Saxanaspwar

Popais odyaenna
Orpins
Heeramvr Ecrecrrotuanns i CTEHTARTHIAMNH
Kapempa wafrenpa huankn
Kype L2
Cemectp 113
MarmeToropes

20T



Pafiosan nporpasua’ coctasiena wa ocrose ©0OC BO po panpasiedHio NOATOTGREN
15,0301 Mammuoctpoeune, HanMenonanng HATPARICHNA NOATYTOBEN (CNSLUMAILHOCTHY, ¥T-
acpeertoro mpikatas MORH PO ot 030920105 Ne 957

PaBouan NpOrpasMa PACCMOTPERE W oaRGpeHL Ha Jacetanny kadeapt duied « < v

feis 2047 1., npotokon Mo
Y, oo = 1O, . Caeac

Pafiouns nporpassa oIofpesa MeTommueckol koMmucocrel necTaTyTa Ecrectaciuanng o
CTRHABPTHIALNN & F »  &6F 2041, npotokon Ne o .

NpeacenaTens .{';": 7 WO Meams /
=

Corpacosaso:
T, kadenpoll MEINTHR W TexEonerl A0padoTRH AARTCHHCM H MALTHHOCTROEHHE

T C. Maacow

Pafouas nporpaMma corTARIEHA TOLEHT, KoM ., ROUCHT
Pereraei: npodeceop, 4,T.H,, Tpadeccop

i f MM Hrcon’



JIner peruerpannn u3vMenennii u qonoanennii

Ne | Pazmen Kparkoe cozepanmne Hara. Ne Hoanuck
n/n | nporpam H3MEHEHHUA/ IONONHEHHS NpoOTOKOAa | 3aB.kagenpoil
MBI 3acenaHus
kadeapoi xi
1 8 AKTyanusauua y4eGHo-MeToAHISCKOro 1 26.09.20 Ié—--f‘""*’(—_:\
HHOpMaLMOHHOrO obecneuens Ne2 5 e ]
7] 8 AKTyanu3auns yuebHo-MeToHuECKOro 1 05.09.2019_L e
MHGOPMALHOKHOTO ofecrieueHs Nel (‘_——L—-“—“-"““;
3
3 8 AKTyanuaauus yuebHo-MeTOIHYECKOrO 1 01.09.2020
HHpopmalmrorHoro obecnevetns Nul e

N N

)



1 esin 0OCBOCHUSA TUCHUTIHHBI (MOTYJIA)

[enssMu OCBOGHHMSI TUCIMILIMHBI «(DU3NKa» SIBJISIOTCSA. OBIIAJCHUE 0a30BbIMU 3HAHUSIMHU
OCHOBHBIX (DM3MUYECKHUX 3aKOHOB M METOJOB KJIACCUYECKOW M COBPEMEHHOW (DM3HUKHU IJIsl Teope-
TUYECKOTO U HKCIIEPUMEHTATBLHOTO MCCIICIOBAHUS M PEIICHUS 3a/1a4, BOSHUKAIOUINX MPH JaJTb-
HeleM oOy4eHHH U B TIOCTIEAYIOIeH TpodecCHOHATBEHOM IS TEIIBHOCTH.

OTH 1eNH JOCTUTAIOTCS B XO/I€ BHITIOTHEHHS CIEAYIONINX 3a/1a4:

— O3HAKOMJICHHE CTYJICHTOB C COBPEMEHHON (PU3NUECKON KapTUHOW MHUPa, C OCHOBHBIMH
KOHIENIIUSIMH, MOJICTIIMU, TEOPUSMHU, OMUCHIBAIOIINMHU TIOBEJIEHUE 0OBEKTOB B MHKPO-, MaKpO-
U MEraMupe;

— MPUOOPETEeHNE HABBIKOB IKCIIEPUMEHTAILHOTO UCCIEAOBAHUS (PU3HUECKUX TPOIECCOB,
OCBOCHHME METOJIOB TTOJIYUSHHUSI U 00paOOTKH dIMIUPHIESCKON HHPOPMAIINH;

— M3y4YCHHUE TEOPETUYECKUX METOJOB aHAIM3a (PU3MUECKUX SIBICHUN, PACUETHBIX MPOIIe-
Iyp ¥ aNrOpUTMOB, HanboJee MHUPOKO MPUMEHSIEMBIX B (PU3HKE;

— OCBOEHHUE METOJIOB MOJIyYEHHsI U 00pabOTKU IMIIUPHUECKON HHPOPMALINHY;

— (hopMHpOBaHHE Y CTYIEHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS, KYIbTYPhI MBIIILIE-
HUSI, pa3BUTHE CITIOCOOHOCTH K 0000IIIEHIIO, TOCTAHOBKE 3a7]a4i U BBIOOPY ITyTEH €€ perieHusl.

2 MecTO AUCHUNJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI MporpaMMal
NOATOTOBKH 0akajaBpa (MarucTpa, crenuajaucra)

JucnurumHa «pu3rkay BXOIUT B 0a30BYI0 YacTh MAaTEMAaTHYECKOTO W €CTECTBEHHOHA-

YYHOTO IMKJIa TUCIUILUINH 00pa30oBaTebHOTO CTaHapTa OaKaiaBpuaTa.

Jlnst u3ydeHus: TUCIUIUIMHBI HEOOXOAMMBI 3HaHUS (YMEHUS, BIaIeHUs ), ChOPMUPOBAHHBIE
B PE3yNIbTAaTe U3YYCHHUS CISAYIONIUX Pa3/ie]IOB MATEMaTHUKH, MMOJYICHHBIX B 00IIE00pa3oBaTeb-
HOH miKone: auddepeHnnaIbHOe U WHTETPAIbHOE MCcUYHucieHue, auddepeHnnaibHble ypaBHe-
HUS, BEKTOPHBIN aHanu3. M3 MIKOIBHOTO Kypca XUMHUHA HEOOXOAMMO 3HAHHE CIICAYIONIUX pa3ze-
JIOB: TEPHOAMYECKAsi CHCTEMa JJIEMEHTOB M €€ CTPYKTYpa, CTPOCHHE aTOMa, JICKTPOHHBIC H
AIIEKTPOHHO-Tpadudeckue GopMyIIbl IIIEMEHTOB, OCHOBHBIC 3aKOHBI XUMHUU, SJICKTPOXUMHSL.

3HaHust (YMEHWUsI, BIAJCHHUS), TIOJTYYCHHBIC NMPH H3YyYCHHH NAaHHOW TUCHUIUIMHBI OyIyT
HEOOXOIUMBI B M3YUEHUHU MOCIEAYIOMUX AUCHUIUHH: «TeopeTndeckas mexaHuka», «Corpo-
TUBJICHUE MaTepualioBy», «MarepuanoBeaeHuey, «Teopus MEXaHU3MOB U MalIuH», «IJIEKTPO-
TexHHuKay, «[ uapasiankay, « MeTponorus, CTAaHIaPTH3AIMS U CePTHUPUKAIU.

3 Komnerenuun ody4yarouierocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUILINHBI (MOAYJISI) ¥ IUVIaHUpYeMble Pe3yabTaTbl 00y4eHHs

B pesynbTaTe 0CBOGHUS TUCHUILIMHBI (MOAYJst) «hu3nuka» oOydarouuics q0JKeH o0Ja-
AaTh CICAYIOIHUMU KOMIICTCHI UMM

CrpyKTypHBII
JJIEMEHT ITnanupyemble pe3yapTaThl 00y4eHUs

KOMIICTCHII N

OIIK-1 ymeHueM uCroIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B podec-
CHOHAJILHOW JEATEIIBHOCTH, IPUMEHATh METOIBI MATEMaTHYECKOIO aHAIN3a U MOACINPOBAHNUS,
TEOPETUYECKOr0 U SKCIEPUMEHTATILHOIO UCCIICIOBAHNUS

3HaTh OCHOBHBIE TEPMHUHBI, ONpEACICHUS M TMOHATHS (U3UKU. OCHOBHBIE METOJIbI
UCCIIEIOBAaHUM HCTONb3yeMbIX B (pu3nke POpMyIHPOBKHM M MaTeMaTUYECKOE
onucanve QpyHIaMEHTAIbHBIX 3aKOHOB MPUPOJBI B 00JACTH MEXaHUKH, TEPMO-
JMHAMUKH, SJICKTPUYECTBA U MarHeTH3Ma, ONITUKU M aTOMHOM (DU3HKH.

YMers Boiensite 3HauMMble (haKTOPHI, ONPEACIAIONINE X0 M TeYeHUE (PU3MYECKUX
ITPOLIECCOB.

[Tonp3oBaTbes TabnMIIaMu, y4eOHOM, CIIPaBOYHON M METOJUYECKOM JIUTEpaTy-
poi.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00y4eHUs

Hcnonp3oBare mpocteiimme (U3NYECKHEe MOJCTH JUIS OMHMCAHHSA PEaTbHBIX
MPOIIECCOB, MPH MOMOIIM MPUOOPOB U3MEPSTHh (PU3HUECKUE BETUUYMHBI U TIPO-
U3BOJUTH 00PAabOTKY SKCIIEPUMEHTAIIBHBIX PE3yIbTAaTOB.

CocTaBisTh panMoOHaIbHBIE TAOIUIBI IKCIICPUMEHTAIBHBIX JTaHHBIX.
[TpumensaTh puzndeckue 3aKOHBI IS PEIICHUS IPAaKTHYECKUX 3a/a4.
OOBSACHUTD SBICHHUS U MPOIECCH Ha OCHOBE IMPEACTABICHUH O (PU3NYECKOMH
KapTUHE MHpa.

Bribupars mpubopsl ¢ mpeaenaMu U3MEpeHHd, HEOOXOIUMBIMH JUTSL JAaHHBIX
U3MEPEHNH, ONPEACIATh IIeHY JIeJICHHs, TOKa3aHus IPHOOPOB, TOTPETHOCTE U
YMETh TpalyHpoBaTh MKy IpruOOpOB.

CocTaBnsATh OTYETHI MO BBHINOJIHEHHBIM 3KCIEPUMEHTAIBHBIM paboTam, yMeTh
JIeTIaTh BBIBOJIBI.

Bnanets

HaBbikamu BbINONHEHUS (PU3HUECKUX SKCIEPUMEHTOB U OIIEHKU MX pe3yibTa-
TOB.

[Tpuemamu pabOTHI C ©3MEPUTEIHLHOM anmapaTypoi.

HaBpIkaMy pakTHYECKOTO MPUMEHEHUS 3aKOHOB (DH3UKH.




4 CTpyKTypa U coiepKaHue TUCUMILTHHBI (MO1YJIs1)

OO0mast TpyA0eMKOCTh IUCHHUTUINHBI cocTaBiseT 15 3adetHbix eaunauil 540 akan. 4acoB, B TOM YHCIIE!
— KoHTakTHas padota — 304,9 akan. yacos:
— ayaurtopHas — 295 akaj. 4acos;
— BHeayauTopHas — 9,9 akan. yacoB
— caMocTosTenbpHas padora — 163,7 akaz. yacos;
— TOATOTOBKA K 9K3aMeHy — 71,4 akan. yaca
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1. dusnyeckue OCHOBBI Kjaaccuueckoit| 1 | 17 | 17 | 17 (37,3 [ToxroroBka k madoparopHbiM U |BeimoaHerne u 3amuTa j1abopatop-|OITK-1

MEXaHUKHU MPAKTUYECKUM 3aHATUSIM CO- HBIX padoT:
®duszuka Kak pyHIaMeHTalbHas HayKa. TJIaCHO IMJIaH-TPaQuKy. «HccnenoBanre BpamaTeabHOTO

BemectBo ¥ mone — aBa BHJAa MaTepuu,
MPOCTPAHCTBO U BpeMsi — (popMma CyIiecTBo-
BaHMs Marepuu. Kiaccuyeckas MexaHUKA.
Mexauunueckoe nasmxenue. CUCTEMBI OTCUE-
Ta. MartepuanpHas TO4YKa W aOCOJIOTHO
TBepaoe Teno. CrocoObl ONUCAHMS JABUXKE-
HUS MarepuaibHOM Touku. Kunemaruue-
CKME XapaKTEPUCTUKH MOCTYMATEIbHOTO U
BpalIaTeIbHOTO JIBH)KCHUH, CBS3b MEXKIY
HUMH.

Jlnnamuka TtBEpaoro tena. JuHamuue-
CKME XapaKTEPUCTUKU MOCTYMATEIbHOTO U
BpalaTeIIbHOTO JBMKEHUS MaTepHabHOU

IBUKEHUS (J1.p. Ned).

«3aKOHBI COXPAHEHHU B KJIACCHYECKON
Mexanuke» (J1.p. Nel).
«HccnenoBanue konedaTeTbHOTO
IBUKEHHS (J1.p. Ne5).

OTueT 1Mo TOMaNTHUM 33ja4aMm, BbI-
MOJTHSIETCS Ha MPAKTUYECKUX U 1a00-
PaTOPHBIX 3aHATHSIX.




Pasznen/ tema
JOUCIHUITIINHBI

Cemectp

AynuropHas

KOHTaKTHas pa-
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(B akaz. yacax)
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CamocTosiTenbHas pa-
6ora (B akaj. yacax)

Bun camocrosTenbHOU
paboThI

®dopma TeKyIIEero KOHTPOJIs ycleBae-
MOCTH U
IIPOMEKYTOUHOH aTTECTaluU

Kojt 1 cTpyKTYpHBIH

JJIEMEHT
KOMIIETEHIIU N

TOYKH: Macca, UMITyJIbC, CUjla — Mepa B3au-
MOJICUCTBUS MEXKIY TeTaMH, MOMEHT CHJIBI,
MOMEHT MHEPIUH, MOMEHT umnyibca. [Ipu-
Mepbl BBIYUCIICHUSI MOMEHTOB HHEPITUHN TEJ.
Buner cun. OcHOBHBIE 3aKOHBI JUHAMHUKH
JUIS  TIOCTYTATENhbHOTO U BpaIaTeIbHOTO
NBIKeHUH (3akoHbl HeroToHA). MHEpmans-
HbIC U HEHHEPIIUAIbHBIE CUCTEMBI OTCUETA.
[IpeobpazoBanus [Nanmmnes. [TpuaIMN oTHO-
CUTEIILHOCTH B MEXaHHKE.

Pabora cumnel. Ilpumepsr pacuera pa-
00ThI HEKOTOPBIX cui. KoHCcepBaTHWBHBIE U
HEKOHCEpBATUBHbIE  CHUJIBL.  MOIIHOCT®D,
SHEpPrusi MpU TIOCTYMaTeIbHOM W Bpalla-
TEJIHHOM JIBM)KEHUU. 3aKOH COXpaHEHHs Me-
XaHu4eckoi sHeprun. Cucrema mMaTepuaib-
HBIX TeNn (MaTepuagbHBIX TOYEK), ICHTP
Macc, UMITYJIbC CHCTEMBI Tell. 3aKOH coXpa-
HEHUS UMIYJlbca. 3aKOH COXpPaHEHHs] MO-
MEHTa HMITyJIbca. 3aKOHBI COXPAHCHUS —
dbyHIaMEHTaNbHBIC TPUHIUTIEI (PU3HUKH, UX
CBS3b C (PyHAAMEHTATbHBIMH CBOWCTBAMU
MIPOCTPAHCTBA U BPEMEHU — OJHOPOJHOCTHIO
Y U30TPOMHOCTHIO.
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Mexannueckue konebanus. ['apmoHu-
yeckue KoJeOaHus, UX KHHEMaTU4YeCKHe M
IUHAMUYECKHE XAPaKTEPUCTUKHU. ODHEprus
rapMOHUYECKOTO OCIHUIATOpA. MasTHUKH
(pusmueckuii, MaTeMaTUYCCKUU, TPYKUH-
Helif). CrnokeHue koseOaHuil. 3aTyxaroriue
U BBIHY)KJICHHbIE KOJICOAHNUs, UX XapaKTepH-
CTHKH.
MexaHnueckue BOJHBI, HUX BHJBL
VYpaBHeHHe TUIOCKOM Oerymieit BosHbL. Boi-
HOBOoe YypaBHeHue. Pa3zoBas M TIpynnoBas
ckopocTh. IHTeHCHMBHOCTh BOJH. CBSI3b HH-
TEHCUBHOCTH C aMILIUTYI0M.
2. Craructuveckass ¢pusuka m tepmonu-| 1 | 17 | 17 | 17 |37 [TonroroBka k gabopaTopHbiM U |Bbeimonnenune u 3ammra saboparop-|OIIK-1

HAMHKA

Crpoenue BemiecTBa. ArperaTHble CO-
crosinus. da3oBbie nepexoanl. PUznyeckue
OCHOBBI KOJIMYCCTBCHHOI'O OIINCaHUus
CBOWMCTB BeliecTBa. MUKpoO- M Makpomnapa-
METpPBI COCTOSIHUSL TEPMOJUHAMUYECKOU CH-
CTEMEI.

HpI/IHI_[I/IHBI CTaTUCTHUUYECCKOI'0O OIInca-
HUS cUCTeM dYacTull. DyHKIUs pacrpeaere-
HUs, €€ CMBICJI, YCJIOBUE HOPMUPOBKHU. BbI-

NPaKTHYECKUM 3aHITUSAM CO-
IJIACHO TUIAaH-TpauKy.

HBIX padoT:

«Hccnenosanue GpyHkuuii pacmnpene-
nenus» (J.p. Nell).

«IlepBoe HauanoO TEPMOAMHAMUKI
(.p. Ne14).

OTyeT 1O AOMAIIHUM 3aJadaM, BbI-
MIOJTHSIETCSl HAa TPAKTHUYECKUX U J1abo-
pPaTOPHBIX 3aHATHUSIX.




Pasznen/ tema
JOUCIHUITIINHBI

Cemectp

AynuropHas
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6ora
(B akaz. yacax)

IR F R
= |58 S|E 8
=1 QO H|lF K
< O Rlxg R
g 3|83
= H o= M

CamocTosiTenbHas pa-
6ora (B akaj. yacax)

Bun camocrosTenbHOU
paboThI

®dopma TeKyIIEero KOHTPOJIs ycleBae-
MOCTH U
IIPOMEKYTOUHOH aTTECTaluU

Kojt 1 cTpyKTYpHBIH

JJIEMEHT
KOMIIETEHIIU N

YHUCJIEHUE CPEeIHUX 3HAYCHHH (PU3NYECKUX
BennunH. HekoTopeie kiaccuieckue (QyHK-
uuu pacnpenenenus vactull (Makcsena,
bonwsumana, Maycca).

Pacnipenenenne I'mb0ca, Teopema o
PaBHOM paclpeiesIeHUH YHEPTruu 1Mo CTere-
HAM cBoOOnpl. [loHsarme 00 aOCOIOTHONI
teMmneparype. MneanpHblii ra3. JlaBiieHue.
VYpaBHEHHE COCTOSIHUS UIECAIBHOTO rasa.

TepMoagMHAMUYECKUIT METON M €ro
OTJINYME OT CTAaTUCTUYECKOro Mmeroza. Pas-
JUYHBIE CIOCOOBI M3MEHEHUs BHYTPEHHEH
SHEPTHUM TEPMOJMHAMHUYECKOW CHCTEMBI.
[lepBoe Hayano TepMOAMHAMUKHU. Brrumc-
JIeHUE KOJMYECTBa TEIUIOThI, pPabOThl U U3-
MEHEHHUsI BHYTPEHHEHN SHEPruu B pa3IMUHbIX
nporeccax. TepMoanHaMUYECKHE MOTEHIIH-
aJbl.

[uknsl B TepMOaMHAMUKe. TersoBble
nsuratend. Bropoe Hayano TepMoauHaMU-
ku. TepMoamHamuyeckas BEPOSTHOCTb U
SHTpomnus. Beluncinenne W3MEHEHUs 3HTPO-
MU B PA3JINYHBIX MTPOLIECCAX.

Tperbe Ha4aI0 TEPMOJUHAMUKH.

Py6exxnast koHTpoapHas padbora Nel
«OCHOBBI KJIACCUYECKON MEXaHHKH,
CTaTUCTHYECKOW (DU3HUKH, TEPMOIH-
HAMUKI.
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KonpaencupoBannoe cocrosinue. Xua-
koctH. [loBepxHocTHOE HatskeHue. [laBie-
HHUE TI0J] M30THYTOM MOBEPXHOCTHIO. Dazo-
BbIe TpaHuIlbl, (a3oBbIe paBHOBEeCHS U (a-
30BbI€ MPEBpAILICHUSI.
DNeMEHTbl HEPaBHOBECHOW TEPMOIUHAMU-
ku. SIBienust mepeHoca. [[immHa cBOOOIHOTO
npobera. Juddys3us, TemnonpoBoaHOCT,
BSI3KOCTh. YpaBHeHusi HrproToHa, Dypse.
VYpaBHEeHHs TIepeHOCa B TBEPIBIX Tellax, ra-
3000pa3HbIX U MOPHUCTHIX CpeAax B CTAlHO-
HAapHOM M HECTAIIMOHAPHOM PEKHUMAX.
Hroro 3a cemectp 1|34 | 34 | 34 |74,3 IK3aMeH
3. DJIeKTpU4ecTBO 2 12| 12 6 |20 [ToaroroBka k maboparopubiM U |BbeimonHenne u 3amuta jabopartop-|OITK-1
[Tone, kak gopma cyiiecTBOBaHUS Ma- MPAKTUUYECKUM 3aHATHIM CO- HBIX paboT:
Tepuu. Bunbel monel. DiaeKTpocTaTHUEeCcKoe TJIACHO TIaH-TPaUKYy. «ccnenoBanue 3JIEKTPOCTATHUECKO-
mosie. DJEKTPUUYCCKUN 3apsijl, €Tr0 CBOMCTBA. ro moss» (1.p. Ne21).
3axkoH Kynona. JlokanpHble (HampsKeH- «Pacmmpenue npenenos u3MepeHus
HOCTb U TMOTEHLIMAJ) U UHTErpaibHble (T0- MUJTHAMIIEPMETPay
TOK, IUPKYJISINS) XapaKTePUCTUKH BEKTOP- (1.pNe24)
HbIX nojaeil. Teopema o uupkynauuu (CTok- PyOexnast koHTpOodbHAs paboTa Ne2
ca). Meronpl pacueTa XapaKTEpPUCTUK JJIEK- «MerTobl pacyeTa XapaKTepUCTHK
TPOCTATHYECKOTO TMOJIs: MPUHIUI CYIEpIo- ANEKTPOCTATUUECKUX)
3UIMKA TIoJIe B TeopeMa OcTporpajckoro- OTyeT 1o JOMAaIIHUM 3aj7ladyaM, BEI-

10
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l"aycca. Ilpumepsl pacuera XapaKTepUCTHUK MOJIHSETCS Ha MPAKTUYECKUX U J1a00-
ANIEKTPOCTATUYECKOTO TOJISL. PaTOPHBIX 3aHATUS
PaGorta snexkTpuyeckoro mojis Mo me-
pemeleHuto 3apsnaa. lloreHunanbHbI Xa-
pakTep aJieKTpocTathyeckoro mois. Bere-
CTBO B JICKTPHUYECKOM I10JI€ (IPOBOJTHUKHU U
IURJIEKTPUKHK). JlMdnekTpuueckas IpoHUIa-
emocTh cpenabl. [lomsipuszanust AUAIEKTpU-
KOB.
[TocTostHubIil TOK. 3akoHbl Owma. Pa3BeTs-
JIEHHasi  JJeKTpUYEeCcKass 1eNb. 3aKOHBI
Kupxropda mmsa pacuera pa3BeTBICHHOMN
AJIEKTPUYECKON LIECTH.
4. Marnetusm 2 (12| 12 6 |20 [TonroroBka k ynaboparopHbIM H|Bbimonnenue u 3ammra saboparop-|OITK-1
MaruautHoe nosie. Muaykuuss B mar- MPAaKTUYECKUM  3aHATHSIM  CO-|HBIX PaboT:
HUTHOTO Toyst. ['eomerpuueckoe nzodpasxe- IJIACHO TUIAaH-TpauKy. «MccnenoBaHne MarHUTHOIO  TIOJISH)
HUE TMojei. MeToapl pacueTa XapaKTepH- (1.p.Ne28).
CTHK MarHuTHoro nois: 3akoH buo-Casapa-
Jlanumaca, TeopeMa O IUPKYJISIUU BEKTOpa
B. BuxpeBoli xapakTep MarHuTHOTO I1OJIS.
JIBu>keHHe 3apsDKEHHBIX YacTHI B
MarHuTHOM nosie. Cuita Jlopenna, cuna Am-
nepa. SIBieHUA AIEKTPOMAarHUTHOM M Mar-
HUTOICKTPUYECKOW WHAYKIMH. SIBIeHue
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CaMOMHIYKIUU. DHEPrusi MarHUTHOTO TIOJISL.
Toku cMenieHusl.
Cucrema ypaBHeHHMII MakcBemia B
UHTETpaJIbHON  (opMme, HUX (QUIHUECKUI
cMbICI. OTHOCHUTENBHBIN XapakTep JJICK-
TPUYECKOIO M MAarHUTHOTO TOJeH. Jek-
TPOMarHUTHbIE BOJNHBI. BonHOBOE ypaBHe-
HUe s 3jeKkTpoMarHuTHoro noss. [llkana
OMB.
OnexkrpoMaruutHele KoneOanus. CoOcTBeH-
HbIE M BBIHYKICHHBIC JJICKTPOMArHUTHBIC
KosnebaHusa. DIEKTPOEMKOCTh KOHJEHCATO-
pa U MHIYKTHBHOCTbH KATYIIKH B LIEIAX IIe-
pEeMEHHOro ToKa. Pe3oHaHC HanpsKeHUN B
LENsIX IEPEMEHHOTO TOKa.
4. BosiHOBasi ONITHKA 2 | 10 |10 5 |153 [TonroroBka k maboparopusiM u|«MHTepdepenuus ceeray (1.p.Ne32). |(OIIK-1
CoBpeMeHHasi TOYKa 3pEHUs Ha MpHU- MPaKTUYECKUM  3aHATHAM  cO-|[«Jludpakmus cBeray (1.p.Ne34)
pony cBera. SBneHus, NOATBEPKIAIOIINE IJIACHO TUIAaH-TpaduKy. «[Tonspuzanus ceta» (71.p.Ne35).
BOJIHOBYIO IIPHPOJly CBeTa. SIBlieHHE MHTEp- Otder Mo nNOMAIIHMM 3ajadaM, BbI-
¢depennuu. [IpocTpaHcTBeHHass M BpeMeEH- MOJIHSETCS Ha MPAKTHYECKUX U J1abo-
Hasi KOrepeHTHOCTh. IIpuMepsl npuMeHeHns PATOPHBIX 3aHATHUSAX.
UHTEepPEPEHINH.
Hudpakmus ceeta. [Ipunmun Iroiiren-
ca-Openens. Meroabl pacdera audpakiu-
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OHHOM KapTuHBI. /[udpakironHas pemnieTka,
€€ XapaKTePUCTUKHU.
[Monspuzanus ceera. CrocoObl MOTy4YEHUS
MOJIAPU30BAaHHOTO CBeTa. 3akoH Maoca.
Hucnepcus ceera.
Hroro 3a cemectp 2 | 34| 34 | 17 [55,3 IK3aMeH
5. KBanToBasi onTuka 31| 8 8 8 |7 [ToaroroBka k naboparopHsIM W|BbeimonHenne u 3ammura jgadopartop-|OITK-1
KOpHyCKyJIHpHO-BOHHOBOﬁ Ayalinu3M. SIBne- MPaKTUYICCKUM 3aHATUAM CO-|HBbIX pa60T:
HUS, TTOATBEPKIAIONINE KBAaHTOBYIO MPHUPO- TJIACHO TUTaH «DoroaddexT» (1.p. Ne36).
Iy CBeTa: TEIJIOBOE u3NydeHue, (Gorodd- OT4er 1o JOMAITHUM 3a7a4aM, BbI-
dekT, a3¢pdhext Komnrona, TopMO3HOE pEHT- MOJTHSIETCS HA TIPAKTHYECKUX U J1a0o-
T'CHOBCKOC M3JTYUYCHHUC. PATOPHBIX 3aHATHAX.
6. OcHOBHBIE MOJIOKeHHS] KBAHTOBO# Me-| 3 | 8 8 8 |7 [TonroroBka k jaboparopHbiM u|OTYET MO OOMAIIHUM 3amadaM, Bbl-|OIIK-1

XaHUKH
Hnmuna BomHbl ae bpoitns. Dxcnepu-
MEHTAJIbHOE HaOII0IeHNE BOJIHOBBIX
cBOMCTB 4yacTull. COOTHOIIEHUs HEOoIpee-
neHHoctedl. COCTOsIHME YacTUIbI B KBAHTO-
Bol MexaHuke. BomHoBas (yHKIus u ee
¢usnveckuir cmpica. [IpuHIMI cymeprno3u-
un. YpasHenue llIpenuHrepa, KBaHTOBbBIE
ypaBHEeHHs IBUXKeHUS. Onepartopsl Gpuznye-
CKHX BEJIMYUH.
Hexoropsle 3agaun KBaHTOBOW MEXaHMKH.

MPAKTUYECKUM
IJIaCHO TUIaH

3aHATUAM  CO

MOJIHSETCS Ha NMPAKTHYECKUX U J1abo-
PATOPHBIX 3aHATHUSAX.

PyGexnas kontponbHast Nel «Bosno-
Bas U KBAHTOBAs OITHUKA, YJIEMEHTBI
KBaHTOBOM MEXAHUKN».

13




AynuropHas
KOHTaKTHas pa-
6ota

1
S e
ol =
3 2 R
e T . ®opma TEKyLIEro KOHTPOJIs ycIlieBae- E: = =
Pasnen/ Tema 3 | (B akan. yacax) 5 5 Bun camocTositensHOM MOCTH 1 203
=
JUCITUTLIAHBI 3 Cw | ow| B OE paboTsI . 225
=S| 5 <) ) IPOMCKYTOYHOU AaTTCCTALIUU 5 &8 E
Ol E|SEIEE Ea= ° a3 =
= = = 2% =g
2|8 E|EE 2¢g X &
2|l es|eg 2o Q
5 9= O N
Yactuma B 6€CKOHEYHO TTyOOKOW MOTEHITH-
anbHOM siMe. KBaHTOBaHue sHepruu. TyH-
HenbHBIN 3¢ dekT. Anbda-pacnag Kak mpu-
Mep TyHHenbHOro 3¢ddekra. XomonHas
HOMUCCHSI DJICKTPOHOB.
7. DJEeKTPOHBI B aTOMAX M MOJIEKYJIaX. 31| 8 8 8 [TonroroBka k naboparopHbiM u|BbimonHenue u 3ammura jabopartop-|OIIK-1
ATOM BOAOPOAA B KBAHTOBOI MeXaHU- MPAKTUYECKUM  3aQHITHSIM  CO-|HBIX padoT:
ke. KBaHTOBaHHME SHEpPruuM, MOMEHTAa HUM- IJ1aCHO TUIaH «OmnwiT @panka u ['epay (71.p. Ne4l).
IyJbCa U €ro NpoeKuH. MHOro31eKTpoH- «M3myuenne atoma Bogopoaa» (J.p.
HBIE aTOMBL. DJIEKTPOHHBIE CJIOU U 000J10Y- Ne4?2).
ku. Ilepuonuyeckass cuctemMa 5>JIE€MEHTOB OTt4er mo JOMAITHUM 3ajjauaM, BbI-
JA.N.Meunneneena. MOJTHSIETCS Ha MPAKTUIECKUX U 1a00-
N3nydenne aTtoMoB. DHEPreTUYECKHI paTOPHBIX 3aHITHUSX.
CHEKTp aToMa Bojoponaa. CHekTpsl U3iyde-
HUS MHOTO3JIEKTPOHHBIX aTOMOB.
Crpoenune monekys, BUabl cBaseil. [Ipupona
XUMHYECKOM CBA3U. CHEKTphl H3Ty4ECHUS
MoJiekys. Dusznueckue NPUHIMITEI PabOTHI
JIa3€pOB.
8. DJIeKTpPOHBI B KpHCTAJLIIAX 31| 8 8 8 [TonroroBka k naboparopHbiM u|BbimonHenne u 3ammuta jabopartop-|OIIK-1
Kpucrannudeckas perierka. Xapakrep MPAKTUYECKUM  3QHSITHSIM  CO-|HBIX paboT:
IBUKEHUS] U B3aUMOJeiicTBus aromoB. Ten- JIaCHO IJIaH [TpoBOAMMOCTB METAJIIOB U TOTYIIPO-
JI0eMKOCTb KpucTauioB. ®oHOHBI. DyHKIHA BOJHUKOB (J1.p. Ne44).
pacnpenenenus bose-Oiinmrelina. JledexTs
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KpPUCTAJUIMYECKOM pemeTku. MexaHnueckue
CBOMCTBA TBEPABIX TEIL.
DJIEKTPOHBI B KpUCTAIJIaX. JHEPreTU-
YeCKUE 30HBI B METaJIax, TUAJIEKTPUKAX U
noyiynpoBoHUKax. DYHKIMS pacrpezaene-
Hus @epmu-upaka. Oneprusa Depmu.
DJIEKTPUYECKUE CBOMCTBA TBEPJBIX TeEIl.
CBepXNnpoOBOUMOCTb.
9. ATOMHBIE s1pAa. 3| 4 4 4 16,1 [TogroroBka k ynaboparopHbiM H|Bbimonnenue u 3ammra saboparop-|OIIK-1
CocraB szep, UX CBOMCTBA, U30TOIBI. MPAKTUYECKUM  3aHSITHSIM  CO-|HBIX padoT:
Mogenu siapa, yCTOWYMBBIE UM HEYCTOWYH- IJ1aCHO TUIaH «o-pacagy (Lp. Ne 51).
BbIe siapa. JleeKT Macchl U SHEPTHsl CBSI3M. «B-mzmyuenue» (11.p.Ne53).
[1yTH [ONYYCHHS SICPHON YHEPIHHL. OTyeT MO JAOMAalIHUM 3a/layaM, BBI-
PaMOAKTUBHOCTb. Buabl  pajmoax- MOJIHSETCS. HAa MPAKTHUUECKUX U J1abo-
THUBHBIX pacnajoB. 3aKOH PaguOaKTUBHOIO PaTOPHBIX 3aHATUAX.
pacmama. BsauMonelcTBUE H3IYyYEHHUS C PyGexnas konTponbHas Ne2 «Pusuka
BemecTBOM. Jlo3b1. 3amura oT paguoaKTHB- 4TOMOB M aTOMHBIX ANEP».
HOT'O U3JIy4eHUs. DJIEMEHTAPHBIE YACTUIIBI U
ux kinaccudukanus. Buasl B3auMoaeicTBuA.
Antnuactuibl. KBapku.
HToro 3a cemectTp 3 13| 36 | 36 |34,1 3a4yer
HToro nmo jucuunjinye 104 | 104 | 87 |163,7
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5 Obpa3oBaTesibHbIe H HHGOPMAIHOHHbIE TEXHOJIOTHH

B cBsi3u ¢ TeM, YTO OCHOBHBIMU IIEJIIMU HU3Y4YEeHHS Kypca (U3HKHU SBISIOTCS O3HAKOMIIE-
HHUE C PU3NUECKON KapTUHONH MUpPA, METOAAMHU (PU3MUYECKOTO OMMCAHUS CBOWCTB U MPOIIECCOB, U
npUOOpeTeHNE HAYaIbHBIX HABBIKOB AKCIIEPUMEHTAIbHBIX HCCIEAOBAHUMN, Al OCBOEHUS (U3H-
KU UCTIOJIB3YeTCs MPEUMYIECTBEHHO TPAIUIIMOHHAsT TEXHOJIOTUsl 00ydeHus. Jlekuuu — ams us-
JIO)KEHUSI OCHOBHBIX TEOPETHUYECKHX MOHITHM, 3aKOHOB W IMPHUHIIMIIOB OMHCAHUS (PU3NYECKUX
IPOIIECCOB, MPAKTUYECKUE U JTA0OPATOPHBIC 3aHATHS — JJIS JETATU3AMH U YCBOCHHS MOJTyYeH-
HBIX TEOPETUYECCKUX 3HAHWU, U 1 popmupoBanus Tpedyembix @I'OC HaBBIKOB U yMeHUH. Pe-
3yJIbTaThl 00y4eHHUs KOHTPOJIUPYIOTCSA IK3aMEHAMH U 3a4E€TaMH.

[Tpu npoBeAeHUM MPAKTHUUECKUX W JTAOOPATOPHBIX 3aHATUN IMPENoJaBaTeb MOXKET HC-
MI0JIb30BAaTh METOBI AKTUBHOTO O0Y4EHUSI.



6 YueOHO-MeTOIMYeCKOEe 00ecleyeHrne CAaMOCTOSATeIbHOMH padoThl 00y4YaroLIMXCst

OneHouyHbIE CpelCcTBa AJIA TEKYIIEro KOHTPOJS YCIEBaeMOCTH, MPOMEXYTOUYHOMN arTe-
CTaIlMU 110 UTOTaM OCBOCHUS AUCIUTUIMHBI.

Bunbl BHeayAUTOPHOM CaMOCTOATEILHON PabOThI CTYICHTOB

Ne Bun camocrosTensHON paboThI Dopmbl VYu.-meTox.
KOHTPOJIS obecrieueHne
1 |- IloaroroBka K BBINOJHEHHIO Jabopa- | Ompoc nepen | JIab. mpakt-ym
TOPHOM PabOTHI. BBITIOJTHCHUEM YueOHUK
- PacueTsl 3KCIEpUMEHTANBHBIX JaHHBIX | SKCIIEPUMEHTA Koncn. nekuunit
1 0OpMIICHHUE OTYETA.
- IloaroroBka k 3ammre jabopartopHoil | 3amuTa nadopa-
paboTHI. TOPHOM PabOTHI.
2 | IlogroroBka K mpakTu4eckomy 3aHsaTio. | Onpoc nepen 3a- | Koncn. nexmmii
HSTHEM. YyeOHuk
3 | Pemienne WHAMBUAYAIBHBIX JOMAIIHUX | 3alluTa 3a/lauu C6. 3anau
3a/1a4 (CIIUCOK TEM CM. HUXKE) Koucn. nexumii
YueOHuK

JTOMAIITHUE 3AJJAYHT

1 cemecTp

. l'apmoHmnueckue koaeOaHusl.

. 3aTyxaromue KojieOaHusl.

. 3aKOHBI COXPaHEHUS.

. PenstuBucTckas MmexaHuka.

. CraTucTyeckue pacrnpeaeeHusl.
. MKT, nneannHbIi ras.

10. SABnenus nepeHoca.

11. | Havano TepMOIUHAMHUKH.

12. Il Havano TepMOAMHAMUKHY.

13. Pac4eTsl AIEKTPUIECKUX TTOJICH.
14. 3akonsl Kupxroga.

OO ~NO O WN —

. Kunemaruka IMOCTYIATCIbHOI'O ABMXKCHUS.
. Kunemaruka BpalaTCJIbHOI'O0 ABUIKCHUS.
. HI/IHaMI/IKa IMMOCTYIIATCJIIBHOI'O U BpalllaTCIIbHOI'O ,I[BPI}I(CHPlﬁ.

2 cemecTp

. PacueTbl MarHUTHEIX MOJIEH.
. DJIEKTpOMAarHuTHas UHIYKIHUS.
. [lepemMeHHBI PEKTPUUECKUNA TOK.

. [longpuzanus ceera. 3akoH Mantoca.

. Audpakmus ceera. 30Hb1 DpeHens.
. JudpakuronHas penieTka.

OO ~NO O WN P

. I[BI/I)KGHI/IG 3apsAa0B B 3JICKTPUYCCKUX U MAIHUTHBIX MOJIIX.

. MaTepdepenius cBeTa OT TOYSUHBIX UCTOYHUKOB.
. UaTepdepenmus cBeTa B TOHKUX IJICHKAX.

3 cemecTp

1. TenoBO€ U3ITy4YEHHE.
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2. Dotoaddexr.

3. KomnToHOBCKOE paccessHre (OTOHOB.

4. Bonusl le6poitns. COOTHOIIEHUS! HEOTIPEIEICHHOCTEH.
5. Yactria B 6€CKOHEYHO TIIYOOKOM IMOTEHIIUAILHOH SIME.

6. bopoBckas Moienb aToMa Bojopoza. M3inydenne Bogopoomno100HbIX HOHOB.

7. PannoakTHBHOCTH. 3aKOH PaJIMOAKTUBHOTO pacmajia.
8. SlnepHble peakiuy. Briienenue sHEpriuy B CPHBIX PEAKIHIX.
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7 OueHoYHbIE CPeCTBA AJIsl IPOBeIeHHU s POMEKYTOYHOM aTTeCTAIMHU

CTpyKTypHBII
AJIIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yapTaTbl 00ydeHUs

OneHouHblE CpeCTBA

OIIK-1 ymenuem

HCITIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTCCTBECHHOHAYYHBIX JUCIUIIIINH B HpO(l)CCCPIOHﬂJ'IBHOfI ACATCIIBHOCTHU, IPUMCHATH MCTOABI MaTEMAaTUUYCCKO-
ro aHaJin3a 1 MOACIUPOBAHHNA, TCOPCTUUYCCKOI'O U SKCIICPUMCHTAJILHOI'O UCCIICAJOBAHUA

3HaTh

OCHOBHBIE TEPMHHBI, OIIPEICTCHUS U TOHATUSA
¢u3uku. OCHOBHbBIE METO/IbI MCCIIEIOBAHUN
UCIOJNIb3YEMBIX B pusnke DOpMyIUpPOBKU U
MaTeMaTHYECKOE OMUcaHue QPyHIaMEHTAIb-
HBIX 3aKOHOB MPUPOJIBI B 00JaCTH MEXaHUKH,
TEPMOJIUHAMUKHU, FIEKTPUUECTBA U MATHETHU3-
Ma, ONTUKU U aTOMHOM (PU3UKU.

1. ®u3dn4yecKHe OCHOBBI KIACCHYECKON MEXaHUKHU

1.1.®u3uka kak (yHmameHTanbHas Hayka. DyHIaMeHTalbHbIE U TPUKIATHBIC HAYKH, HX
pOJIb ¥ BKJIAJT B HAYYHO-TEXHUUECKHUH TIporpecc. MecTo Kypca o01iei Gu3uku B JaHHOU Crie-
AATBHOCTH.

1.2. KunemaTnyeckne XapakT€pUCTUKH MOCTYMATEIBHOTO U BpAIATENIbHOTO JBH>KeHUA. Cu-
CTCMa O0TCYCTA, MHCPUUAIIBbHBIC U HCUHCPIHUAJIIbHBIC CUCTCMbI OTCYCTA, CUCTCMbI KOOpJAMWHAT,
paanyc-BEeKTOp, TPAeKTOpHUs, MyTh, nepemenienne. CKOpOCTh, CpeAHssi U MCHOBEHHAs CKO-
POCTh, CKOPOCTb ABMKCHUA U MNCPCMCUICHUSA. YCKOpeHI/Ie, HOPMAJIbHOC TAHI'CHIHUAJIBHOC U
MOJTHOE YCKOPEHUA. YTJIO0BOM IMyTh, YIJIOBAasi CKOPOCTh U YIJIOBo€ yckopeHue. [lepuon u ya-
CTOTa BpallCHUA.

1.3. IluHamuyeckre XxapakKTepUCTUKHU MOCTYyNaTEIbHOrO ABMKEHUST Macca, HHEpTHas U TpaBU-
TalmMOHHAasA Macca. CI/I.Ha, BUABI CUJI, OCHOBHBIC CHUJIBI B MCXAaHHUKC (cnna TAKCECTHU, YIIPYTOCTH,
Tpenus). Ummynbc Tena.

1.4. lunamMuueckue XapaKTEPUCTUKH BpAIIATEIbHOTO ABMKEHMsS. MOMEHT MHEpLUU TOYKH,
BBIYMCIIEHHE MOMEHTa MHepLH Tena, Teopema LllTelinepa. MomeHT cuiibl, miiedo cuiibl. Mo-
MCHT UMITYJIbCA.

1.5. PaboTta B MexaHMKe, BhIYUCIIEHHE PaOOThl B MOCTYIMATEIbHOM U BpaIlaTeIbHOM JIBHXKE-
HUH, KOHCCPBATUBHLIC CHIJIBI. MOH_IHOCTB. 3HepI‘I/I$I, BBIYUCJICHUC SJHCPIruMv, KHUHCTUYCCKAA
SHEpPrus JUIsl MOCTYNAaTeNbHOTO U BpAIIAaTeIbHOTO JBHMKEHUS, MOTEHIMAIbHAS SHEPTrus, Mo-
TEHLIMAJIbHASL DHEPIUs LI YIPYIUX U IPaBUTALMOHHBIX B3aUMOJCUCTBUM.

1.6. 3akonsl HproToHa, paznuyHbie GOpPMBI 3aMIUCH 3aKOHOB JJIS MTOCTYIATEIBHOTO U Bpalla-
TEJILHOTO JBM>KEeHUH. CHilbl MHEPIMU B HEMHEPLUUAIBHBIX cUCTeMax oTcueTa. IIpeoOpasoBa-
Hus ["anunes, ki1accuyeckoe MpaBUIIO CIIOKEHUS CKOPOCTEN, NHBAPUAHTHBIEC U HEMHBAPUAHT-
HbIE€ BEJIMYUHBL. MeXxaHUn4ecKuil MMPpUHIUIT OTHOCUTCIILHOCTH.

1.7. TlpuHIMTIBI pemieHns 3a/1a4 KIACCHUYEeCKOW MEXaHUKH, IPsMbIe U oOpaTHbIC 3a1a4yu. Pas-




CTpyKTypHBII
AJIIEMEHT

KOMIICTCHII N

[Tnanupyemblie pe3yapTaTbl 00ydeHUs

OneHouHbIE CpEICTBA

HOMEpHOE, PABHOYCKOPEHHOE JIBMKEHHE U JABM)KEHUE C MIEPEMEHHBIM yCKOpEHUEM. Y paBHe-
HUS BUKEHUS.

1.8. 'apmonmyeckue konebanus. Kasumyrnpyras Bo3Bparmiaroniasi cCuja, BBIBOJ YpPaBHEHUS
Kosie0aHuit U ero cMeich, ¢aza KolebaHuid, CKOPOCTh, YCKOPSHHUE W YHEPTHS KOJICOIIIOMIErocs
TeJa, XapakTep UX U3MEeHEeHU. MaTeMaTUuecKuil, MPY>KUHHBIA U (PU3NIECKUA MASITHUKHU.

1.9. 3aryxaromue koneGanus. YpaBHEeHHE KOJIeOaHUH, XapaKTep U3MEHEHHS aMIUTUTYAbI, Xa-
PaKTEPUCTHUKHU 3aTyXaloIMuX KosieOaHuii: KodDPUIMEeHT 3aTyxaHus, BpeMsl pelaKkcaluu, Je-
KPEMEHT, JIOrapu(pMUUECKUI 1EKPEMEHT, TOOPOTHOCTb.

1.10. BemnyxneHHble KoJieOaHus. YpaBHEHUE KoJieOaHWM, 3aBUCUMOCTh aMIUIMTYbI OT pas-
JUYHBIX (DaKTOPOB, PE30HAHC, AMILTUTY/Ia B Pe30HAHCE.

1.11. Bonasl. Ilonepeynsie 1 MpoI0abHBIE BOJHBI, XapakTep KojeOaHusi TOYeK B BOiIHE. BoJ-
HOBOE ypaBHEHHUE, YpaBHEHHE BOJIHBI U er0 cMbIci. MHTepdeperius BomH. 3BYK.

1.12. 3ak0oHBI COXpaHEHHs B KJIACCUUYECKON MEXaHUKE: UMITYJIbCa, MOMEHTA UMITYJIbCa, MEXa-
HUYECKOM SHEPruM, UX BHIBOJ U3 3aKOHOB HbIOTOHA, YCIIOBUSL BBIMOJHUMOCTH, IMPUMEPHI.
3aKOHbBI COXpaHEHHUS U CUMMETPHS B IIPUPO/IE.

2. OCHOBBI PEJSAITUBHCTCKONH MeXaHUKH

2.1. IIpennochbuIku U UCTOPHST BOSHUKHOBEHHUS PEIATUBUCTCKON MEXAHUKH.

2.2. Iloctynarel DitHiuTeiiHa. [IpeobpazoBanus JlopeHna, ux cBs3b ¢ npeodpazoBanusMu [ a-
JHIIES.

2.3. HekoTopsle 3aaun peasTUBUCTCKON MEXAHUKH: NTPABUIIO CIOKEHUSI CKOPOCTEH, PENIATH-
BHCTCKOE COKDAaLICHHE PAa3MEpPOB ABMKYLIMXCA TEJ, PEISTUBUCTCKOE COKpALICHHE IPOME-
KYTKOB BPEMEHH, OTHOCUTEJIBHOCTh OJHOBPEMEHHOCTH, COXPAaHEHUE MPUHIUIA IPUIUHHO-
CTH.

2.4. PenaruBuctckas Macca U uMnysibc. [lonnas sHeprus tena, popmyna DUHIITEHHA, KUHE-
TUYECKasi DHEPTHs, €€ CBS3b C UMITYJIbCOM.

3. CrarucTuyeckas (pu3uKa U TEPMOAMHAMHKA
3.1. TlpuHIUOBI CTATUCTHUUECKOTO OMMCAHUSA CHCTEM 4YacTULl. MUKpO- M MakpomapaMeTphl.
ODYHKIMS pacupeleNieHns, €€ CMBICH, yclIoBHe HOpPMHpOBKU. HekoTopble Kiaccuueckue
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byHKIMKM pacnpeneneHus dacTuil: MakcBemna, bonbrnmana, ["aycca, sHEprUum Mo CTemneHsIM
CBOOO/IBL.

3.2. [IpumeHeHne CTaTUCTUYECKOTO METOa /ISl UICAIbHOTO ra3a. Beluncienue cpeqHux 3Ha-
YEHHUI MUKPOMIapaMeTPOB: CPEAHSSI CKOPOCTh, HMITYJIbC, SHEPTHUS MOJICKYI, ITTHHA CBOOOTHO-
ro npobera. CBsi3b MUKPOIIAPAMETPOB C TeMIiepaTypoi. JlapineHue uaeaqTbHOro ra3a, OCHOB-
Hoe ypaBHeHHe MKT. YpaBHeHue cocTosiHusI uieasibHOTO rasa. M3omporieccsl.

3.3. IlonsiTue peanpHOTO Ta3a. [lonmpaBku Ha 00beM U naBiIeHUE, ypaBHeHHE Ban-nep Baasb-
ca, U30TEPMbI PEAIbHOTO ra3a, KpUTUUYECKas TeMIEpaTypa.

3.4. ’Kuakoctb. XapakTep NBHXEHHUS M B3aUMOJCUCTBUSI MOJIEKYJ, BPEMsI OCEIJION >KU3HU
MOJIEKYJI ¥ €r0 3aBUCUMOCTb OT TEMIIEPATyphl, TEKYYECThb KUAKOCTU. [I0BEpXHOCTHBIN CIIOU
JKUJKOCTH, TOBEPXHOCTHOE HATSDKEHME, naBieHue Jlamnaca.

3.5. Senenus mnepenoca. uddysus, BeiBox ypaBHeHHS Iu(y3UH, TEIUIONPOBOJHOCTS,
BHYTpEHHEE TpeHUE. Y PaBHEHHUS JIJIsl BCeX SIBJICHUI MepeHoca, 3aBUCUMOCTb KO PHUIINEHTOB
muddy3un, BHYyTPEHHETO TPEHUS U TEIUIONPOBOAHOCTH OT TEMIIEPATYPHI.

3.6. TepmogmHaMUYECKU METOJ B (PU3HKE, €r0 CYyTh U €ro OTJIMYHUE OT CTAaTHCTHYECKOTO.
[TepBoe Havaao TEPMOIMHAMUKH, €TO CMBICI. TepMoaMHAMHUYECKHE (YHKIIMH COCTOSHUSI.
Brruncnenue koimdecTBa TEIIOThI, pabOThl U U3MEHEHHsI BHYTPEHHEW SHEPTUU B Pa3INUHbIX
nporeccax. TemIoeMKOCTH, TEeINIOEMKOCTh Ta30B B M300apHUECKOM M M30XOPHYECKOM IpO-
neccax, ypasHenue Maiiepa. [IpuMeHenne mepBoro Havyama Jijisl OMUCAHMS aIna0aTHIECKOTO
mpolecca, CBSI3b OCHOBHBIX MaKpOIapaMeTPOB, MOKA3aTelb aJna0aThl.

3.7. Bropoe HayaJio TEPMOAMHAMHUKH. TepMOIMHAMHUYECKAs BEPOSITHOCTb U SHTPONUA, UX
CBOMCTBA M XapakTep M3MEHEHUsl B 3aMKHYTBIX CHCTeMaX. BblunclieHHne U3MEHEHUs! SHTPO-
MU B Pa3JIMYHBIX Ipoleccax. TennoBble ABUTaTENH.

4. DeKTpUYeCTBO

4.1. DnekTpocTaTndecKkoe MoJje, ero UCTOUHUKU. 3akoH Kynona. ToueuHble KOJIMYECTBEHHbBIE
XapaKTePUCTUKHU TOJIs: HAIMPsHKEHHOCTh, MOTEHLMAMN, CBA3b MEXAY HUMH. ['eomeTrpuieckoe
u3zo0paxkenue DII: cuaoBbIe M HKBUMIOTEHIMATIBLHBIC TUHUU. VIHTErpagbHble XapaKTepUCTHKH
OII: motok n nupkymsius E. [lorernmanbhplii XapakTep mojs. Berancienne 3IeKTpudecKux

noJjiel 1o teopeme l'aycca, Mo NpUHIMIY CYNEPNO3ULNHU, IO PACHPENEICHUIO TOTEHLIMANA.
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[Tpumepsr.

4.2. DnexTpuueckoe 1noje B BemecTse. [loysgpHble U HENONIAPHBIE JUAIEKTPUKHU, TOJIAPU3ALIL
JTURJIEKTPUKA, AUAIEKTPUUECKasi MPOHUIIAEMOCTh, BEKTOP MOJSPU3ALUHN, BEKTOP dJIEKTpUYe-
ckoit uaaykuuu. Jueprus J11. [IpoBoguuku B OI1. D1€eKTpOEMKOCTh, KOHIEHCATOPBHI.

4.3. [TocTostHHBIN TOK. 3akoH OMa B muddepeHInaibHOM U HHTEerpaIbHON (hopMax. 3aKoH
Jxoyns-Jlenna. 3akonsl Kupxroda.

5. Marnerusm

5.1. MarauTocrarudeckoe moje, ero uctounuku. Muaaykmus MII. I'eomerpuyeckoe nzodpa-
xenue nois. Ilorox u mupkymnsanus B. BuxpeBoli xapakrep noss. BeluncieHne MarHUTHBIX
MOJIEH 1O MPUHIUITY CYIIEPIIO3ULINH, 10 TEOpEME O IUPKYJALUU BekTopa B. [Ipumepsr.

5.2. MarautHoe none B BemecTse. J(ua- u napamarautHelie 3¢ dextsl. BekTop HamarHuunBa-
HUsI, HanpsikeHHOCTh MII, MarHuTHast MpoHUIAeMOCTh. PeppOMArHETU3M.

5.3. DnexkTpomMarHuTHas UHAYKIUsS, CyTh siBIeHUsA, 3aKoH Papanes-JleHna, WHIYKIMOHHBIHA
TOK, nipaBwio Jlenna, npumepsl. CaMOMHIYKIHSI, MHAYKTUBHOCTb. DHEPIUsl MarHUTHOIO I10-
TSl

5.4. IlepemenHbId 3neKTpruecKuil TOK. [IpUHIIMNBI TONMy4YeHUs, 3aKOH HW3MeHeHus. MHayk-
TUBHOCTb U €MKOCTb B LIENIM [IEPEMEHHOI'O TOKA, UHIYKTUBHOE, EMKOCTHOE M IIOJIHOE COIIPO-
TUBJICHHE, 3aK0H OMa IS 1IeTH IePEMEHHOTO Toka. Pe3oHaHc. DieKTpoMarHuTHbIE KoJieha-
HUS B Koje0aTeTbHOM KOHTYpe, hopmyna TomcoHa.

5.5. JIBukeHuE 3apsHKEHHBIX YacTHI B MAarHUTHBIX noJisix. Cuna Amnepa u cuiia Jlopenua.
5.6. OTHOCUTENIBHOCTh 3JEKTPUYECKUX M MAarHUTHBIX TMOJIeH (B3auMOIEHCTBUIA). DIEeKTpo-
MarHuTHass M MAarHUTORJIEKTpUYECKass HMHAYKLIHS. OJIEKTPOMAarHUTHOE IIOJIe. Y PAaBHEHUS
MakcBesuia, UX CMBICI U 3HAUEHUE B 3JIEKTPOMArHeTHU3Me.

5.7. DnekTpoMarHuTHBIE BOJIHEI. PacmpocTpaneHne 3JeKTpOMarHuTHRIX KoJieOaHU B HEDJICK-
TPONPOBOHOM cpene. BonnoBoe ypaBHenue. YpasHenue OMB u rpaduueckoe npencrasie-
Hue, ckopoctb OMB. Illkana 9MB, xapakTepucTHKa OCHOBHBIX JUANIa30HOB IIKAJIbI.

6. BosiHoBas onTuka
6.1. Ilpupona ceera. Pacnpocrpanenue DMB, ¢dponT BonHbl, npunimn [roiirenca.
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6.2. [Tongpuzanus ceera. Buabl nonaspuszanuu, TPUHLIUI ASUCTBUS MOISpU3aTOpa, 3aKOH Ma-
J10ca, MOJSPU3aLUs IPU OTPAXKEHUU MPEIOMIICHUU U JABOMHOM JIy4eHpPETOMIICHHH, 3aKOH
Bbprocrepa. Bpanienue niockocTy Noaspu3alny, ONTHYECKN aKTUBHBIE BEILIECTBA.

6.3. Nnrepdepenuuss cera. YcaoBUS MaKCUMyMa M MHHMMYyMa, BpEMEHHash U NPOCTpPaH-
CTBEHHAs! KOT€pEHTHOCTb, IPUHIIUIIBI MTOJIyYE€HUsI KOTepEeHTHBIX Jyueil. UaTepdepenimonnas
KapTUHA OT JIBYX TOYEUHBIX HCTOUYHUKOB, YCIOBUS ee HaOmoaenus. utepdepeHius Ha TOH-
KHX IIJIEHKaX, Konbla HeroToHa.

6.4. Iudpakmus cBera. 3amaya qudpakiud U CIIOCOOBI €€ pelieHus: MeToa 30H DpeHens,
MeTOJ TpauyecKoro cioxeHus: ammutya. [lpumenenne metona 300 OpeHens A omuca-
HUS Audpakiuy Ha Iend, JudpakunoHHas kapTuHa. udpakuuonHas penieTrka, npuMeHe-
HUE METOJIa rpaUuecKOro CIOKEHHUS aMIUIUTY/ AJIsl OMUCaHUs AUPPaKIMKU Ha peuieTKe, AU-
¢dpakuroHHas kapTHHa, hopMyna AudpakMOHHON pemeTky. Pa3pemaromas cuia u gucrep-
cusi IMPPaKIIMOHHON PEIIETKH.

6.5. dQucnepcus cBera. @u3znueckre MPUYUHBI TUCIIEPCUU, HOPMAJIbHAs U aHOMAJIbHAS JHC-
nepcusi. CrieKTpsl, BUIbI CIIEKTPOB.

7. OCHOBBI KBAHTOBO MeXaHUKH

7.1. KBanToBasg ontuka. TeminoBoe H3IydyeHHE, 3aKOHBl TEIUIOBOrO H3nydeHus. ['umoresa
[Inanka. KopmyckysisspHO-BOJIHOBOI Ayanu3M CBeTa. DKCIEPUMEHTAIBHOE MOATBEPKIACHHE
KOPIYCKYJIAPHBIX CBOMCTB cBeTa: ¢hoTodpdekt, 3akonpl CToNIeTOBA, YpaBHEHHE DUHINTEHHA,
apdext KomnTona, n3MeHeHe JUIMHBI BOJIHBI IPU KOMIITOHOBCKOM PacCesHUH.

7.2. BonHOBBIE CBOWCTBAa 4YacTHIl, JCOPOMICBCKAas JIMHA BOJIHBI. JKCIEPUMEHTAIBHOE
HaOJIr0IeHNE BOJTHOBBIX CBOMCTB yacTul. COOTHOLICHHS HEOIIPEIEIIEHHOCTEH, X CMBICIL.

7.3. CocTosiHME YacTHIIBI B KBAaHTOBOM MeXaHUKe. BoimHOBas pyHKIMsA, ee CBOWCTBa U (U3H-
yeckui cMbIci. YpasHenue llpeaunrepa, ero pojib U 3Ha4€HUE B KBAHTOBOM MEXAHUKE.

7.4. Hekotopsie 3aaui KBaHTOBOM MeXaHMKH. YacTuiia B OECKOHEYHO TIIYOOKOW MOTECHITH-
AITBHOU SIME, KBAHTOBAHHE SHEPTUHU, YCIIOBUSI KBAHTOBAHMUSI, MpUMeEpPbI. TyHHETbHBIN 3D PexT,
MIPO3PAYHOCTh MOTEHITMAIBHOTO Oapbepa, MpUMEpPhl TYHHEIBLHOTO Y deKTa.

7.5. ObnacTu ¥ TpaHUIbl TPUMEHUMOCTH KBAaHTOBOM MeXaHHMKH. PensiTuBHCTCKas M Hepens-
TUBHUCTCKas KBAHTOBAasi MEXaHHUKa.
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8. DyekTpOHBI B aTOMAX

8.1. ATom Boziopoa B KBaHTOBOM MexaHuke. KBaHTOBOE COCTOSTHUE 3JIEKTPOHA: KBAHTOBAHUE
SHEPruu, MOMEHTa UMIYJbCa U €ro MPOEKIMH, CIIMH AJIEKTPOHA, KBAaHTOBBIE yncia. M3myde-
HHUE aTOMapHOTO BoZopoaa, popmyna baasmepa, crieKTpaibHbIE CepUH, PAaBHIIO 0TOOpA.

8.2. MHoOTO031eKTpOHHBIE aTOMBI. OCOOCHHOCTH KBAaHTOBAHUS YHEPTUHU JIEKTPOHOB B aTOMaXx.
CriekTpbl M3JIy4eHHs] MHOTO3JIEKTPOHHBIX aTOMOB. DJIEKTPOHHBIE CIOM U O0OJIOYKH, DJICK-
TpoHHas ¢popmyna. [lepuoanueckas cuctema 3J1€MEHTOB.

8.3. ®usnueckue MPUHLIUIBI pabOTHl Ja3epoB. BRIHYKIEHHOE U3Iy4YeHUE, METacTaOuIbHbIE
coctosinus. UMnynbCcHbIE U HEMPEPBIBHBIE J1a3epbl. CBOMCTBA Ja3epHOro u3nydenus. [Ipume-
HEHUE JIa3€pOB.

9. J/1eKTPOHBI B KPHCTALIAX

9.1. Kpucrannuueckasi pemierka. TUMbl KPUCTAUIMYECKUX CTPYKTYpP. XapakTep ABHXKEHUS U
B3aUMO/IeHCTBUS aTOMOB. BU/IbI MeXaTOMHBIX CBsizeld. Jle(eKThl KPUCTAITUNYECKOHN PEeIIeTKH.
TennoeMkocTh KpucTamuioB, (¢GOHOHBI, pacnpeneneHue boze-DiHmTeliHa, Temmneparypa [le-
Oast.

9.2. DneKTpOHBI B META/UTaX. DHEPreTHUECKUE 30HBI (METAJUIbI, TUAJCKTPUKH, TOJYIPOBO/I-
Hukn). KBaHTOBOE cratuctudeckoe pacrpenencHue depmu-J/lupaka ams cBOOOTHBIX JIIEK-
TpoHOB, 3Heprus ®epmu. TermmoeMkocTs CBOOOAHBIX IEKTPOHOB. PaboTa Bhixoaa. KoHTakT-
Has pa3HOCTb MOTEHLMAIOB U TEPMODJICKTPOABUKYILAS CHIIA. DIEKTPOINPOBOJAHOCTh METall-
JIOB, SIBJIEHUE CBEPXIPOBOAUMOCTH.

9.3. DnekTpoHbl B MOMYNpoBOaHUKAX. COCTOSIHHE BAJICHTHBIX M CBOOOJHBIX DJIEKTPOHOB B
MOJIYTIPOBOJHUKE, ABIPKU, COOCTBEHHAsl MPOBOJUMOCTH MOJIYNPOBOIHUKOB. I[IpumecHas
MPOBOJIUMOCTD MOJYNPOBOJAHUKOB. KOHTAKT MOIyIIpOBOJHUKOB, CBOIMCTBA P-N mepexoa, mo-
JyIPOBOAHUKOBBIN JUOI.

10. D1emMeHTapHBIE YACTUIBI U ATOMHBIE SIIPa

10.1. Knaccudukanus 3eMEeHTapHBIX YacTULl, UX (PU3UUYECKHE XapaKTEPUCTUKH, BPEMS JKU3-
HU, BUJIbI B3aUMOJIEHCTBUS, aHTUYACTHLBI. KBapku.

10.2. CocraB siiep, M30TOIbI, paguyc M IUIOTHOCTH sjpa. Mozenu sijipa, yCTOMUUBBIE U He-
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ycroiuuBble sapa. JlepekT Macchl ¥ SHeprus CBA3U sAEp, MyTH MOTYYSHHUS sIIEPHON SHEPTHUH,
UX MPAKTUYECKask pean3alus.
10.3. PagnoaktuBHOCTh. Bubl sanepHbIx pacnanoB u uznydenuil. [lepuon nmonypacnazna, 3a-
KOH PaJIMOAKTUBHOI'O pacmnajia, akTUBHOCTh PaIMOAKTUBHOTO Mperapara.
10.4. B3anmoneiicTBIE U3IIYYCHHS C BEIIECTBOM, OCHOBHBIE paJHalliOHHBIC Y(PPEKTHI, XapaK-
TEp U3MEHEHUS MHTEHCUBHOCTH M3NydyeHH. OCOOEHHOCTH paJMallMOHHBIX MPOIECCOB B Op-
raHMYecKOM BellecTBe. PaguanuoHHble 103bl, €IUHUIBI U3MEPEHHUs, LU(POBbIE 3HAYCHUS
HEKOTOPBIX PaJHaIlOHHBIX J03. 3all1Ta OT H3JIY4YCHUS, PaIUallMOHHAs O€30MacHOCTb.
11. Bcesennas. ®u3nyeckasi KApTHHA MUPA
Mukpo-, Makpo- u Meramup. O0mas cTpykTypa BceneHHONH. CTpOCHHE W IBOJIIOIUS 3BE3,
HBOJIIOIMS 3Be3/]. PenMKTOBOE M3ITyueHHE, pacIMpEeHHE BCEIEHHOM, 3akoH Xa06ma. ['unoresa
«O0IIBIIIOTO B3PHIBAY», IBOJIIOIMS BCEIIEHHOM.
YmeTh Boigensate 3HaunMble (akTophl, ompenensio- | lcemecTp

[IMe X0 ¥ TeueHue gusudeckux mporeccop. | 1. Kuaemarnka mocTynaTebHOTO ABUKCHUS.

[Tonp30oBaTbest TabnuIamMu, y4deOHOM, cripa- | 2. KuHemarnka BpamareabHOTO JTBHKCHHUS.

BOYHOM U METOAUYECKOM JINTEpATypOi. 3. JluHamMHKa MOCTYNATEIbHOTO IBUKCHUS

Hcnonw3oBare npocteitmme (usnyeckue Mo- | 4. JluHamuka BpaniaTeIbHOTO JIBHXKCHHUS.

JIeJH 17151 OITUCAHUs PEaIbHBIX MPOLIECCOB, IIPH | 5. 3aKOHBI COXPAHEHUS B MEXAHHKE.

MOMOIIIA TPUOOPOB U3MEPATh pusnueckue Be- | 6. KomeGanus u BOJTHBI.

JUYUHBI U TIPOU3BOIUTH 00pabOTKY 3Kcmepu- | 7. PensTuBUCTCKAs MEXaHHKA.

MEHTAaJIbHBIX PE3yIbTaTOB. 8. 3aKoHBI U€aTHLHOTO ra3a

CocTaBiaTh panuoOHANBHBIE TaOMUIBI JKCHe- | 9. DneMeHThl cratuctudeckor hu3uku. OyHKIMN pacipeIecHHs.

PUMEHTAIIBHBIX JaHHbIX.
[TpuMeHATH PU3NUECKUE 3aKOHBI IS PEIICHUS
MPAKTUYECKHX 3a7ay.

OGB}ICHHTB SABJICHHUA W MPOLCCChI Ha OCHOBC
MIPEACTABICHHH 0 (PU3NYECKON KapTHHE MHUpa.

10. 1 Hayano TepMOIMHAMHKHU.

11. 2 nayano TepMOJIMHAMUKHU.

12. Pac4eTsl 2JIEKTPHUYECKHUX MOJICH.

13. 3aKOHEBI IOCTOSHHOTO TOKa. PacyeTsl 1ienei MOCTOSTHHOTO TOKA..
2 ceMecTp
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Bri6upats npubopsl ¢ npenenamMu u3MepeHui, | 1. PacueTsl MarHUTHBIX TTOJICH.
HEOOXOMUMBIMU JUIsl JIaHHBIX W3MepeHui, | 2. Cuna Amnepa u cuna JlopeHa.
OTIpEeIeNIATh 1IeHY JeNeHUs, TToKa3aHus Mpuoo- | 3. DIeKTpoMarHuTHast UHAYKIUS U caMOMHAYKI KA. [lepeMeHHbIi TOK.
pOB, TOTPEIIHOCTh W YMETh TpaayupoBaTh | 4. HTepdepeHus ceera.
IIKay MpuoopoB. 5. Mudpakmus cera
CocCTaBIATh OTYETHI MO BBIMOJTHEHHBIM JKcTe- | 6. [lonmspu3samus ceeta.
PUMEHTAJILHBIM paboTaMm, yMETh JieJaTh BHIBO- | 7. BomHOBBIE cBOlicTBa yacTuil. KomnronoBckoe paccesiuue u potodddexr.
IBL. 3 cemecTp
1. DneMeHTHI KBaHTOBOW MeXaHUKH. BomHoOBas QyHKIHSI.
2. Atom bopa. 3nydyenue aroma Boiopoza.
3. PagyoakTuBHOCTE.
4. SlnepHble peakiyH.

Bnanets HaBpikamu BBITIOTHEHUST (DU3WYECKHUX DKCIIe- 1 cemecTp
PUMEHTOB U OLICHKH UX PE3YyJIbTATOB. 1. Onpenenenrie MOMEHTOB UHepIHK Tea (J1.p. Ned).
[Ipuemamu paboOThI ¢ U3MEPHUTEIBHON armapa- | 2. MccrienoBanue kojiedaTeIbHOTO ABYKEHHS (J1.p. NeS).
TYpOH. 3. 3aKOHBI COXpaHEHHUS B KIIACCHUECKOM MexaHuke (J1.p. Nel).
HaBpikaMu mpakTHUeCKOro nmpuMeHeHus 3ako- | 4. ccnenoBanne ¢pyukmwmii pactpeneneHust (1.p. Nell).
HOB (hU3UKH 5. IlepBoe Hauano TepMoaAMHAMUKH (J1.p. Nel4).

6. Bropoe Hauano repmoauHamMuku (71.p. Nel5).
7. UccnenoBanue 1ieneit noCcTOSHHOTO TOKa (J1.p. Ne24).
8. Omnpepenenune 3.71.C. ICTOYHUKA TOKa (Ne23).

2 cemecTp
1. UccnenoBanue neneit nepeMeHHoro Toka (71.p. Ne28).
2. lonspusarus ceeta (1.p. Ne35).
3. Uarepdepennus ceta (1.p. Ne32).
4. Nudpakmaus ceera (J1.p. Ne34).

3 cemecTp
1. UccnenoBanue 3akoHOB GoTtodrddekra (Jr.p. Ne36).
2. OnpiT @panka u ['epra (1.p. No4l).
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3. Uznmydyenue atoma Bomoposa (J.p. No42).

4. UccnenoBaHue 3JIEKTPONPOBOJAHOCTH METAJIIOB U MOJIYNPOBOAHUKOB (J1.p.Ned4)

5. B-pacnag (m.p. Ne53).
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0) Ilopsinox mpoBedeHUs] NMPOMEKYTOUHOI aTTeCTAMM, MOKA3ATeJH W KPUTEPHUH
OlleHUBAHUS:

JlaGopaTopHble padoThl OQOPMISIOTCS B OTAENBHOM IOANMCAHHOM TeTpagu WM Ha
CKPEIUIEHHBIX JIUCTaX CTaHAApTHOro ¢opmata (MOAMUCHIBaeTCS Kakablid nucT). [lepen Bwimos-
HEHHEM pabOThl HEOOXOIMMO O3HAKOMHUTHCS C TEOPETUYECKHM MAaTEpUaoM, H3YyYUTh CXEMY
9KCIIEPUMEHTA, YSICHUTh MOPSAOK BBITOJHEHUS PaboThl. ['OTOBHOCTH K BBIIIOJIHEHHIO PaOOTHI
OTIpeNIeNAeTCs] HATMUYUEM KOHCIIEKTA.

Koncnekr jadopaTopHoii padoTbl opopmisieTcss 3a0J1arOBpEeMEHHO U TTOKa3bIBACTCS TIpe-
NOJaBaTEeNI0 Tepel BHIMOIHEHUEM paboThl. KOHCIIEKT MOMKEH colepaTh: Ha3BaHUE, LIEb pa-
0OTHI, CXEMY SKCIIEpUMEHTa (PUCYHOK ¢ 0003HAYCHHUSIMU ), TAOJIUIIBI JIJIT BHECCHUS IKCIICPUMECH-
TAJIBHBIX JTAHHBIX, pacueTHbIC (POPMYIIBI U Ipyrue, HeOOXOJUMBbIE I BHIITOJHEHUS PaOOTHI 3a-
nucu. OTCYTCTBHME KOHCIIEKTAa WJIM HEMOJHBbIA KOHCIEKT oleHuBaercs B 0 OaiioB, KOTOpbIE
HEJb3sl UCTIPABUTH B JanbHeimem. [Ipu BeimonHeHnn 1a00paTOpHBIX padoT 00s3aTeIbHO HAJH-
Yyhe METOJANYKU, KOHCIIEKTa, KapaHJallia, pyuKH.

Otuyer 0 JaGopaTopHOii padoTe 3TO MOJHOCTHIO pacCUMTaHHAs U opopMIIeHHas J1abopa-
TopHas pabota. OTYET MOJKEH COoep aTh BCE YKa3aHHBIC B 3a/laHUU pacyeTbl, rpaduku, aua-
rpamMmbl U ap. TaGuuie! JOMKHBL ObITH 3aMIOJTHEHbI SKCIIEPUMEHTAIBHBIMU U PACYETHBIMU J1aH-
HBIMU.

DKcrepUMEeHTAbHbIE TaHHBIE 3alUChIBAIOTCS C TOW TOYHOCTHIO, C KOTOPOH OHH IOJTyYEHBI
U HE OKPYTJISIFOTCS.

Pacuersl B oT4eTax mo abopaTopHbIM paboTaM M JOMAIIHUX 33Jadax MPEICTaBISIOTCS B
CJIETYIOIIEM BU/IE:

w=R-Z3 (; -2 )= 2,07 10% - 22 [l_—l.] =4,03- 105 ¢ %,
2 nt 37 47

s rpoMo3akux Gopmyi, coepKamux 00IbII0e KOJHMYECTBO BETUYNH, JOMYCKAETCs Cpa-
3y 3alUCBIBATh YMCIIEHHOE 3HAUEHUE pe3yibTara.

B OonpmmMHCTBE CilydaeB pacueTsl CleAyeT BECTH C TOYHOCTBIO O TpeX 3Hayamux Iudp
(T.e. pe3ynbTaThl pacueToB CIEAYET OKPYIJIATH). MCKiItoueHne cocTapisioT 3aJaui M0 aTOMHOMN
dusuke.

CrnenyeT MOMHHTb, YTO pacYETHHIE JAaHHBIE HE MOTYT OBITh TOUHEE MCXOJIHBIX dKCIIEpUMEH-
TaTbHBIX TAHHBIX.

Jlns Bcex pacyeTHbIX (PU3MYECKHX BEIMYHMHBI HEOOXOAMMO YKa3bIBaTh pa3MepHOCTh. Jlo-
IyCKaeTCsl TPaMOTHOE MCIIOJIb30BAHUE IOJIBHBIX PUCTABOK: Me2d, KUl0, MUKPO, MULIU, HAHO.

Kaxxnas nabopatopHas pabota 3akaHUMBaeTcs BHIBOAOM. BBIBO HE €CTh MepeuncieHue To-
T0, 4TO JeJanoch B paboTe. B BbIBOE yKa3bIBaeTcs, JOCTUTHYTA JIH 1I€7b Pa0OThI, U Ha OCHOBA-
HUU 4ero jenaercs monobHoe yreepxaeHue. Eciau nenb paboTbl HE JOCTUTHYTA, HEOOXOIMMO
yKa3aTh BO3MOKHbIE TPUYHHBI.

JlaGopaTopHas paboTa, comepxaliasi MHOTOUYHUCIICHHbBIE OMUOKHA U (W) opopMieHHas O0e3
ydeTa yCTaHOBIJICHHBIX TPeOOBAaHUI MOXKET OBITh OIICHEHA B MEHbIIEEe KOJIUYECTBO OalIoB, KO-
TOpbIE HEJIb3s UCIIPABUTh B JJalbHEHILIEM.

Jomamnue 3a1a4u opOpMIIIOTCS B OTACIBHON TETpaau WM B TeTpaau Juis jJabopaTop-
HBIX padoT.

3amaun pemaroTcsl caMoCToATeNbHO. TpeboBaHus K oopMiIeHHIO CTaHIapTHBIE: «/laHO»;
«PemeHune; MOSCHAIONUN PUCYHOK (TIpH HEOOXOIUMOCTH); pacueTHbIe (POPMYIIBI C YKazaHUEM
(U3UUECKUX 3aKOHOB, KOTOPhIE OHU OTPAXKAIOT; pEIIeHHEe B OOIIEeM BHJE, pacyeTbl, «OTBET».
J1s Bcex pacyeTHBIX (PU3MUECKHUX BEIHMUYMHBI HEOOXOIUMO YKa3bIBaTh Pa3MEPHOCTD.

Pemennas 3amaya 3aCUMTHIBACTCS JIUIIb B TOM Cly4yae, €CJIM CTYACHTOM JIOKa3aHO TOHMMa-
HUE aJITOPUTMA PEIICHUS U MPUMEHSEMbIX (PU3HUYECKUX 3aKOHOB.

3ammTa Tem — yctHas. K 3amuTe TeMbl OITyCKaeTcsl CTY/ACHT, BHITIOJIHUBIINI U TPABUIBLHO
paccuMTaBUINI COOTBETCTBYIOUIYIO Ja0OPAaTOPHYIO padOTy M MPaBUJIBHO PEHIMBIIMNA 33aa4l IO
TeMe 3aluThl. Ha 3aimunTe cTy1eHT J1eMOHCTPUPYET:

— 3HAaHWC TCPMUHOB U OHpGI[eJIeHI/Iﬁ IO TEMC 3alllMTHI,

— MMOHUMAaHHE CYTH U3y4aeMbIX (PU3NUECKUX SBIICHHIA;



— yMeHHue GopMyIupoBaTh (HU3NUECKHE 3aKOHbI, 3aIIMChIBATH UX MaTeMaTHYECKH, 3HAHHUE
IpaHUILl UX TPUMEHUMOCTH;
— YMEHHE WHTEpIpPEeTUPOBATh PE3yNIbTAThl, MOJYYECHHbIE NPHU BBINOJIHEHUHU J1abopaTop-

HBIX paboT U peIIeHUH 3a/1a4.
Pacnpenesienune 6a110B:

1. [ToaroToBneHHBIN U CBOEBPEMEHHO MOKA3aHHBIN KOHCIIEKT JI. p. — 1 6a.

2. [IpaBunsHO paccunTanHas U opopmieHHas JabopaTopHas paboTa ¢ rpaMOTHBIMU
BBIBOJIAMH — 2 Oasa.

3. [IpaBunbsHO pemeHHas, oOpMIICHHAs M 3alUIICHHAs 3aa4a — 2 Oaia.

4, 3ammra TeMbl: 5 0aJUIOB.

bael 3a BBITIOTHEHHBIE TYHKTHI YY€OHOH MPOTrpaMMBbl MIPOCTABIISIIOTCSI TOJIBKO BO BpEMs
cemecTpa. B mepro ceccum cTaBUTCS OTMETKA «CAAHO» WU «HE CIaHO.

Kaxnas mokazanHas nabopaTtopHasi paboTa, 3aj1a4a U 3aluTa TeMbl OTMEYaeTCs MOAMUCHI0
MperoaaBaTelis B TETPaau CTYACHTa ¢ 00s3aTeNbHBIM yKa3aHUEM JIaThl U IMOJTYYCHHBIM KOJUYe-
CTBOM OayutoB. Bce Terpamm ¢ OTMEUEHHBIMH TpenojaBareieM JabopaTOPHBIMU M 3aJa4aMu
XPaHATCS CTYICHTOM JI0 MOMEHTA MPOCTAHOBKH dK3aMeHa. Ha sKk3aMeH Wi 3a4eT CTYIEHT MpH-
XOJIUT C TETPAISIMH, B KOTOPBIX UMEIOTCSI BCE MOAIUCH MPETIOAaBaTEIs.

«ABTOMAT» €CTh TOKa3aTellb TOrO, YTO CTYACHT MOJHOCTHIO OCBOWJ MPOTPaMMYy B yCTa-
HOBJICHHBIE CPOKH. [103TOMY «aBTOMAaT» MOXHO 3apabOTaTh TOJBKO 10 HAYAJIa CECCHM.

MaxkcumanbHOE KonruecTBo OamtoB — 100:

3agaun: 15%2 = 30 6ayu1oB;
nabopatopusie: 8%(1+2) = 24 Gannos;
3amuTa: 9x5+1 =46 6Gannos.

«OT1auaHo» aBromatoM — 90 (95) Gamos. «Xopouio» aBToMaToM — 85 OalioB. «Y IOBIe-
TBOPUTEIFHO» — aBTOMAaTOM HE CTaBUTCH.

JK3aMeH — YCTHBIH, KJlTacCHYecKuid. B kaxxmom Ouiere 2 TeopeTndeckux Borpoca u 1 3ama-
ya. [Tonb30BaThcsi KOHCIEKTaMHU, Y4eOHUKAMH, COTOBBIMH TeJIeQOHaAMH, IIMMapraakaMu 3arpe-
nraercs. s monydeHus oneHku «OTIMYHO» WIH «XOpOIIo» 00s13aTEIbHO MPABUIILHOE pellie-
HUEC 3aJa4u.

KpuTtepun BbIcTaBJIEHUS IK3AaMEHALIMOHHOM OILI€eHKHU:

— Ha OIICHKY «OTJHMYHO» — CTYJEHT JIOJDKEH IMOKa3aTh BBHICOKUN YPOBEHB CHOPMHPO-
BAHHOCTH KOMHGTGHHHﬁ, TO €CTh OH HOJIZKCH O6HaI[aTI> 3HAHUSAMHU HEC TOJIBKO Ha ypOBHe BOC-
MPOU3BENICHUS W OOBSCHEHUsS WH(OpMAIUK, HO ¥ HHTEIICKTYaIbHBIMH HaBBIKAMHU PEIICHUS
np06neM H 3aaa4, HaXOXKACHUA yHI/IKaJII:HBIX OTBCTOB K np06neMaM, OILICHKHU U BBIHCCCHUS KpI/I-
THUYECKHUX CYKICHUM;

— Ha OIICHKY «XOPOII0» — CTYACHT JOJDKEH MMOKa3aTh CPEAHHUI YPOBEHb COPMUPOBAH-
HOCTH KOMIIETEHITUH, TO €CTh y HEro JOJDKHBI ObITh 3HaHUSI HE TOJILKO Ha YPOBHE BOCIIPOHM3BE-
JeHUs U 00bsACHEeHHs WH(POpPMAIMK, HO M MHTEIUIEKTYyalbHbIE HABBIKU PELICHUs MpobieM u 3a-
Jla4, HaX0’KJICHHS] YHUKAIBHBIX OTBETOB K MTpo0JIeMam;

— Ha OLIEHKY «yA0BJIETBOPHUTEJbHO» — CTY/ICHT JI0JDKEH M0KA3aTh OPOTOBBIN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, TO €CTh OH JIOJDKCH MMETh 3HAHMs Ha YPOBHE BOCIIPOM3BE-
JOCHUA N OG’LHCHCHI/IH I/IH(bOpMaLII/II/I, I/IHTGJIJIGKTyaJILHBIG HABBIKH peH_IeHI/I}I HpOCTBIX 3ajJayd,

— Ha OIICHKY «HEYA0BJIETBOPUTEIbHO» — PE3yabTaT 00yUCHHUSI HE JOCTUTHYT, KOMIIE-
TCHIIUHU HEC C(bOpMI/IpOBaHBI, CTYI[CHT HC MOXCECT ITOKAa3aTh 3HAHUS HA ypOBHe BOCHpOI/I3Be,Z[€HI/I$I 148
00BbsIcCHeHUST MH(MOPMAITMU, HE MOXKET MOKa3aTh MHTEIUICKTYaIbHbIC HABBIKA PEIICHHS MPOCTHIX
3a1ay.
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8 YueGHo-MeTomM4eckoe U HHGOPMALHOHHOE o0ecneyeHne TUCHUIITHHBI (MOTYJIs1)

a) OcHoBHas JInTepaTypa:

1. Kann, K. b. Kypc obmeit puzuku: Yaednoe nocodue / K.b. Kann. - Mocksa : KYPC: HUIL]
NH®PA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr : snmektponHbii. - URL:
https://znanium.com/catalog/product/956758 (marta obparmienus: 12.11.2020). — Pexxum gocryna:
IO TIOJTITHCKE.

2. KombutoBa, O. C. Kypc oOmeit ¢usuku: YueOnoe mocooue / KombuioBa O.C. - Mocksa
:CtI'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekcr : snexrponHsbiii. - URL:
https://znanium.com/catalog/product/975925 (mata oopamienus: 12.11.2020). — Pexxum goctyna:
IO TIOJTITHCKE.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. KpaBuenko, H. 0. ®usuka: y4eOHuk u mnpaktukyMm aias By3oB/ H. HO. KpaBuenko. —
Mocksa : M3natensctBo FOpaiit, 2020. — 300 c. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-01027-5. —  Tekcr : osmekrponsbii //  ObC  HOpait  [caliT]. —
URL.: https://urait.ru/bcode/450821 (marta obpamenus: 12.11.2020).

2. Koukwun, 1O. I1. Coopuuk 3anau no ¢usuke : npaktukym / 0. I1. Koukun, U. 0. Borauesa ;
MI'TY. - Marauroropck : MI'TY, 2018. - 1 axekrpon. ont. auck (CD-ROM). - 3arn. ¢ TuTyL.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true (nara oopamenus: 23.10.2020). - MakpooObeKT. - TeKCT : IEKTPOH-
HbIi. - ISBN 978-5-9967-1162-8. - CBenenust noctynasl Takke Ha CD-ROM.

B) MeToanueckue ykazaHus:

1. Mexanuka. MonekymsipHast ¢(u3uka U TepMOJAMHAMUKA : jJabopaTopHblii npaktukym / E. H.
Acranos, 3. H. botuesa, JI. C. JomkenkoBa u ap. ; MI'TY. - Maruurtoropck : MI'TY, 2016. - 1
anektpon. onr. jguck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mara obparienus: 23.10.2020). - MakpooOBeKT. - TEKCT : 37TEKTPOH-
HBIA. - CBegeHus ocTynHbI Takke Ha CD-ROM.

2.  Beuepkun, M. B. DnekTpocraTika ¥ MOCTOSHHBIN TOK : TpakTukyMm / M. B. BeuepkuH,

O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepretuku u aBToMaTuku, Kad. ¢usuku. -
Marnutoropck : MI'TY, 2012. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ Taryi. 5KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (nara oopamenus: 23.10.2020). - MakpooObeKT. - TeKCT : IEKTPOH-
HBIH. - CBeaeHus qoctynHbl Takxke Ha CD-ROM..
3. Apkynuc, M. b. BonnoBast ontuka : yuebnoe nmocobue / M. b. Apkynuc, A. A. Hukounaes ;
MITY. - Marauroropck : MITY, 2015. - 53 ¢ : wun - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121
179/1152.pdf&view=true (mara obpamienus: 23.10.2020). - MakpooOBeKT. - TEKCT : 37TEKTPOH-
HBIN. - IMeeTcs meyaTHBIN aHaJIor..

r) [IporpamMHoe o0ecrieyeHre U HTEPHET-PeCyPChI:


https://znanium.com/catalog/product/956758
https://znanium.com/catalog/product/975925
https://urait.ru/bcode/450821
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121179/1152.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121179/1152.pdf&view=true%20

Hammenosa-
Ne moroBopa

Cpok AeicTBUS JTULIEH3UU

University Edition

Hue [10
MS  Office
2007 Professional No 135 ot 17.09.2007 0eccpovHO
MS Windows
7 Professional (mst J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
FAR Manager CBOOOJTHO PaCIIPOCTPAHIEMOE 0ecCcpovHO
MathCAD
v.15 Education J-1662-13 ot 22.11.2013 OeccpouHo

IIpodeccnonanbHble 6a3b1 JAHHBIX 1 HH()OPMALMOHHBIE CIIPABOYHbIE CHCTEMb

Hassanue xypca

CchlIIKa

HammonaneHass wH(pOpMAIIMOHHO-aHATUTHYECKAS

cucrema — POCCHICKHIM MHIEKC HAYYHOTO IUTHUPOBAHUSA
(PUHII)

URL:
https://elibrary.ru/project risc.asp

INouckosast cuctema Axanemust Google (Google
Scholar)

URL:
https://scholar.google.ru/

@denepanbHOE  rOCYAapCTBEHHOE  OIOIKETHOE
yupexaeHue «DenepanbHbplii HHCTUTYT IIPOMBIIUICHHON
COOCTBEHHOCTH»

URL: http://www.fips.ru/
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9 MarepHaJbHO-TEXHHYECKOE 0fecnievyeHne TUCHHIITHHBI (MOTYJIs1)

MaTepI/IaJ'II)HO'TCXHI/I‘ICCKOC obecneyeHne JUCLHMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauTopun

JlekunoHHas ayiuTopust

MynbTUMEAUINHBIE CPENCTBA XPAaHEHHWs, IEpeladyd U
IpeACTaBICHUs HHPOPMALIUU

JlaGopatopus « MexaHuKu, MoJe-
KYJSIpHOH (U3UKH U TEpMOJIMHA-
MUKW»

1. baimuctuyeckne MasiTHUKH.

2. Mastauk O6epoeka.

3. Ou3n4ecKuil MasiTHUK.

4. Mocka I'anpTOHA.

5. JlabopaTopHast ycTaHOBKa Ul MCCIIEIOBaHMS pacipe-
JIEJIEHUS TEPMOAJIEKTPOHOB 1O MOYJIIO UX CKOPOCTH.

6. JlabopaTopHasi ycTaHOBKA ISl ONIPEIEICHUS MTOKa3aTe-
neit aguabatel Y metooM Kiemana u Jlezopma.

7. JlaboparopHasi yCTaHOBKa i IPOBEPKH 3aKOHA BO3-
pactaHus SHTPONUH B mporiecce auddy3un ra3oB Ha MO-
JIeH TIepeMEeILIBaHus IapOB.

8.JlabopaTopHas ycTaHOBKA JIJIi TIPOBEPKU 3aKOHOB BO3-
pacTaHus SHTPOIUHU B TPOIlecce TEII00OMEHa.
9.YcranoBka jabopaTopHas sl U3YYEHUS 3aBUCHMOCTH
CKOpPOCTH 3BYyKa OT Temneparypsl "MP-C3-M"

10. YcranoBka abopatopHasi JJi UCCIEAOBAHUS TEIUIO-
eMkoctu TBepaoro tena "MO-TET-M".

11. YcranoBka nmabopaTtopHas JJis ONPEICICHHUS YHUBEP-
caibHOM ra3oBoii nocrosiHHOM "M®-OI'TI-M".

12.Crenn mabopaTopHBIi ra30BbIe MTPOIIECCHI.

13. MepuTenbHbII HHCTPYMEHT.

JlaGopaTopust «DNeKTpu4ecTBa U
ONTUKU

1. JlTaGopaTopHasi ycTaHOBKaA JIJIsI UCCIEAOBAHUS AJIEKTPO-
CTaTMYECKOTI'0 OIS C IOMOILBIO OAUHAPHOTO 30H/A.

2. YcTaHOBKa ISl IIYHTUPOBAHUS MUJUTMAMIIEPMETPA.

3. YcranoBka nabopaTopHas [Uis ONpEIENCHHs HHIYK-
THBHOCTH COJICHOW]Ia U MAarHUTHOW MPOHUIIAEMOCTH.

4. VYcraHnoBka na0opaTopHas A M3YYEHHUS pE30HaHCA
HaIPSOKEHUH U ONPEIETICHUSI UHIYKTUBHOCTH

5. JlaGopaTopHasi yCTaHOBKa JUIsl U3yUEHHs! JJIMHBI CBETO-
BOH BOJTHBI U XapaKTEPUCTHK AUPPAKIIMOHHON PEIIETKH.
6. JlaGopaTtopHasi yCTaHOBKa JJIsi ONpEAETICHUs paauyca
KPUBU3HBI JIMH3bI U JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO
koJiery HerotoHa.

7. JlabopatopHasi ycTaHOBKa JUIsl ONpeneNieHUs KOHIICH-
Tpaluu pacTBOPOB caxapa U MOCTOSIHHOM BpaILlCHHUS.

8. MepuTtebHbIN HHCTPYMEHT.

JlaGopatopuss «ATOMa, TBEPIAOTO
TeJa, SIpa»

1. JlabopatopHast ycraHoBka st "M3yueHuUs BHEUIHETO
doTtorddexra".

2. YcTraHOBKa AJi1 U3y4EHUs CIIEKTpa aroMa BOAOpOJa U
ompeneneHus mocTostHHou Punbepra.

3. YcranoBka 1abopatopHas il ONpeAeTIeHHUs MOTeHIUa-
71a BO30YKJIEHUS rasa.

4. YcraHOBKa JUIs ONpeesieHus! AIUHBI Tpodera YacTull B
BO3/1yXe€.

5. MeputenbHblii HHCTPYMEHT.

Aynutopun JUisi CaMOCTOSITEIbHOU

[Tepconanpupie kKoMmbioTepbl ¢ makerom MS Office, ¢
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Tun v Ha3BaHUE AyAUTOPUHU OcHallleHue ayauTopun

paboThI: KOMIBIOTEPHBIE KIIACCHI; | BBIXOJOM B VIHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO WH-
YUTAIbHBIC 3AJTbl OMOJIMOTEKH (b opmMarmoHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA
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