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1 HEJIb M 3AJJAYH OCBOEHUS JUCHMIIIAHBI

Heap ocBoeHust guciuiuiiHbl «®Du3uka» — TOATOTOBKA CTYACHTOB, OOyYarommxcs IO
cnenuanbHOCTH 15.03.05. Koncmpykmopcko-mexnonocuueckoe obecnedenue MauuHOCmpoOumenibHbix
npouzeo0cme, K PEUICHUI0 3a/1a4 MPo(EeCcCHOHANBHON AEATENbHOCTH, a TaKKe M3Y4YeHUE CTYIACHTAaMHU
Hambojee OOIIMX CBOICTB M 3aKOHOB CYIIECTBOBAHMS MaTepuu, GopM ee ABMKEHUS, OoOecledeHue
byHIaMeHTAIBHON (U3NYECKON MOATOTOBKH, TIO3BOJISIONICH OyaymuM OakaiaBpaM OPHEHTUPOBATHCS B
HAyYHO-TEXHUYECKON MH(OPMAILIUU, UCTIONb30BaTh (PU3UYECKUE MPUHIIUIIBI U 3aKOHBI B CBOEH TPYI0BOU
NEeSITETbHOCTH.

3agauu: B pesynprate u3ydeHus (QU3MKU U JAPYTUX E€CTECTBEHHBIX [UCUUIUIMH Yy CTYIEHTOB
JOJDKHA CIOXKHUTBCS €IuHas KapThHa Mupa. V3yuyeHue AUCHUIUIMHBI JOJDKHO CIIOCOOCTBOBATH
(OpPMUPOBAHHIO Yy CTYACHTOB OCHOB HAyYHOTO MBINUICHHUS, B TOM 4YHCJIE: TOHUMAHUIO TPaHUIL
MPUMEHUMOCTH (U3UYECKUX TOHSATUA M TEOpUil; YMEHHUIO OILEHUBATh CTENEHb JOCTOBEPHOCTH
PE3yNIbTaTOB TEOPETUIECCKUX M IKCIIEPUMEHTATBHBIX UCCIICIOBAHUI; YMEHUIO TUIAHUPOBATH (PU3NICCKUI
U TEXHUYECKHH SKCIEpPUMEHT M oO0palaThiBaTh €ro pe3yiabTaThl C UCIOJIB30BAHHEM METOJ0B TEOPHUU
pa3MEpHOCTH, TEOPUU TOMOOUS W MATEeMAaTUYECKOW CTAaTHUCTHKU. VIMEHHO (u3uKa Cco3/1aeT OCHOBY
byHaMEHTAJIbHON  TEOPETHUYEeCKOM U MPAKTUYECKOM TMOArOTOBKM  OyIyIIEero  CIelHaIncTa,
MO3BOJISIIONIYIO TPAaBUJIBHO TOHUMATh Pa3HOOOpa3Hble KOHKPETHBIC SBJICHUS W 3aKOHOMEPHOCTH,
M3y4aeMble OOJIBITMHCTBOM OOIIUX MPO(eCcCHOHANBHBIX U CHEIMATBHBIX AUCIUTUIHNH.

2 IEPEYEHD IJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS MO
TV COUILIAHE

[Ipouecc n3yueHus: AUCUUILIMHBI HATIPaBlIeH Ha (POPMHUPOBAHHUE CIAEAYIOUIUX KOMIETEHIINHA U
HWHIUKATOPOB UX nocTkenus B cootBercTBrr ¢ OC HUAY MUOU u OOII BO no criennanbHOCTH.

YHnBepcaJ]bele KOMIICTCHIMU U HTHAUKATOPLI UX TOCTHKCHUS

HaumenoBanue Kon u naumenosanne YK Kon u naumenoBanue nHAUKATOpa NOCTIOKEHHUSI Y K
KaTeropuu
(rpymmer) YK
EctectBeHHO- VYKE-1 CriocobeH | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
Hay4yHast HCII0JIL30BATh 3HAHWUSA | JUCLHUIIMH, METOAbl  MaTeMaTHYecKoro  aHaaum3a |
€CTEeCTBEHHOHAYYHBI MOJICIMPOBAHUS, TEOPETHUYECKOTO0 U OIKCIEPUMEHTATHLHOTO
JMCIATUINH, TIPUMEHSTH | UCCIIEIOBAHUS
Meroabsl  MareMatudeckoro | Y-YKE-1 yMeTh: UCHONIb30BaTh MAaTEMaTHYECKUE METOMBI B
aHajgn3a M MOJCIMPOBAHUS, | TEXHUUECKUX TMPUIOKEHUSIX, PACCUUTHIBATH OCHOBHBIC
TEOPETHUECKOTO Y | YACTIOBBIC XaPAKTEPUCTUKH CIIYIalHBIX BEJIMYWH, pPEIIaTh
AKCMIEPUMEHTAIIEHOTO OCHOBHBIC 3aJ]aud MaTeMaTHYeCKONH CTATUCTHKH, pPeIlaTh
HCCIIEJOBAHUS B | TUTIOBBIC pacUeTHHIC 3a1a9d
IMOCTaBJICHHBIX 3aJIadax B-YKE-1 Bnamerh: MeTOJaMHM MaT€MaTUUECKOIO aHAIN3a U
MOJICTUPOBAHUS, METOJIAMH pEIeHUs 3ajJad aHauu3a |
pacdera XapaKTEpPHCTUK (PU3NYECKHX CUCTEM, OCHOBHBIMH
npuemMamMu  OOpabOTKM  DKCIIEPUMEHTANbHBIX  JIaHHBIX,
MEeTOoJlaMH  pabOThl € TPUKIAJAHBIME  [IPOTPaMMHBIMU
MIPOJIYKTaMHU

B pe3ynbraTte nzyueHus TUCHMIUIMHBI CTYJEHT OakanaBpuaTa JOJDKEH:

3HaTh:
— (yHIaMeHTalbHble 3aKOHBI W SBJICHHMS MEXaHHKH, MOJIEKYISAPHONW (HU3UKH, BIIEKTpUYECTBA U
Mar"eTusma, KojieOaHui U BOJH, PU3UKU TBEPAOIO Teja, KBAHTOBOW (PU3MKHU, CTATUCTUYECKON (PU3UKU U
TEPMOJIMHAMHUKH HEOOXOAWMBIE JJIsl YCBOEHHS (DPU3MYECKMX OCHOB aBTOMATHM3allMM TEXHOJIOIMYECKUX
IIPOLIECCOB U TPOU3BOJICTB;
— OCHOBHBIE (PM3MUECKHE BETUUMHBI U KOHCTAHTbI, UX ONpEAETICHUE U €UHUIIBI U3MEPEHHUS;

— TCOPETUUCCKHUE U DKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ'IeI[OBaHI/Iﬁ B @HSI/IKG;



— METObI pacyeTa U YUCICHHOM OIIEHKU TOYHOCTHU PE3yIbTaTOB U3MEPEHUHN (PU3NYECKUX BETUUHH.

VYMeTh:
— CaMOCTOATENILHO PeIIaTh KOHKPETHBIC 3a/1a4d U3 PA3IMYHBIX Pa3/eioB (PU3UKH;

— TI0JIb30BAaThCA COBPEMEHHOW HAy4YHOM amnmapaTypoid JUisi HPOBEACHUS HWHXKCHEPHBIX U3MEPEHUU U
HAaY4YHBIX MCCJICIOBAaHU;

— TPUMEHATHh (PU3UKO-MATEeMATHUYECKHUE METOMABl JUIsI pelIeHUs 3a7ad B OOJacTH aBTOMAaTH3AIlMU
TCXHOJIOTHUUYCCKUX HpOLIGCCOB 158 HpOI/IBBOIICTB, ynpaBneHH;I JKN3HCHHBIM IIUKJIIOM HpOI[yKI_II/II/I nu eé
Ka4eCTBOM;

— YMEeTh B YCTHOW M MMCbMEHHOHU (popMe, JTOrMUecKd BEPHO U apTyMEHTHUPOBAHO 3aIUIIATh PE3YIbTATHI
CBOMX HCCIICIOBAHUI.

Bnaners:
— OpPYXKHUEM JIOTUKH, CTIOCOOHOCTRIO K aHAIM3y U CUHTE3Y PEe3yJIbTAaTOB HCCIEAOBAHUNL;

— METOJIaMH BBIOOPA 1LI€TTH, TOCTAHOBKH 3a/1a4 ¥ BHIOOpA ONTUMAJIBHBIX MYTEH UX PEIICHHUS;

— HaBBIKAMH TPUMEHEHUS 3aKOHOB (DM3HUKH MPU COCTABICHUHM YPAaBHEHHWH M MPHU PEIICHUN (PUINISCKUX
3aja4 B 00JIaCTH aBTOMATH3AIMH TPOU3BOJICTBA,

— METOJaMH KOMITBIOTCPHOM, aHATUTUICCKON U TpadudecKoil 00padOTKH PE3yJIbTaTOB H3MEPECHHUM.

3 MECTO JUCHMILIJIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
HNPOI'PAMMDBI

Z[I/ICI_[I/IHJ'II/IHa DusrKa OTHOCUTCS K 6A30601 4aCTU ecmecmeeHHoRay4Hoco MOOYJIS yqeGHoro IIJ1aHa
10 CrICMaJIbHOCTHU 15.03.05. Koncmpykmopcko-mexmnonozuueckoe obecneuenue MAUMUHOCHIPOUMETIbHBLX

npou3800Ccmas

4 BOCIUTATEJBHBIN NOTEHIUAJ JUCHUILJIAHBI

Hanpaenenusi/tienu 3ana4yu BocnuTaHus (KO.) BocnurareabHbIN IOTEHITHA JUCITAILINH
BOCIIUTAaHUSA

1.Mcnionb30BaHuE BOCITUTATEIHLHOTO
MOTEHIIMaIa JUCITUTUINH
€CTECTBEHHOHAYYHOTO U
o0menpodecCHOHATBHOTO MOTYIEH ATIs:

- opMUpOBaHUS TOZUTUBHOTO OTHOIICHUS
K npodeccuu nHxeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMAHUS €€ COITUATBHOM
3HAYUMOCTHU U POJIH B OOIIECTBE,
CTPEMJICHHSI CJIeJIOBATh HOpMaM
pohecCUOHATBLHOM ATUKU TTOCPEICTBOM
KOHTEKCTHOTO OOYYEHUsI, pEIICHUS
MPAKTHUKO-OPUEHTUPOBAHHBIX
CUTYAIIMOHHBIX 33]1a4;

- opMupoBaHUs YCTOMUMBOTO HHTEpECA K
npodeCCuOHATBHON IeATETHFHOCTH,
CIOCOOHOCTH KPUTUYECKHU, CAMOCTOSITEITHHO
MBICITUTh, TOHUMATh 3HAYMMOCTh
npogeccur NoCpPeCTBOM OCO3HAHHOTO
BBIOOpA TEMATHUKH TIPOEKTOB, BBHITTOJTHEHUS
MIPOEKTOB C MOCIEAYIOIEeH MyOInIHON
MIpE3EHTAMEN pe3yIbTaTOB, B TOM YUCIE
000CHOBaHHEM UX COIMAIBLHON U
MPAKTUYECKON 3HAYNMOCTH;

- opmMupoBaHUS HABBIKOB KOMaHIHOU

[IpodeccnonanbHoe U

IPYJI0BOE BOCTIHTaHHE — (¢opmupoBaHue ITyOOKOro

MMOHUMAaHUSA COLMAJIbHON
ponu npodeccun,
MO3UTUBHOM M  AKTHUBHOM
YCTaHOBKM HA  LIEHHOCTHU
n30paHHON  CHEHAIBHOCTH,
OTBETCTBEHHOI'O OTHOLICHMS
K npo¢ecCuOHAIBbHON
JEeATENBHOCTH, TpyAy (B14)



paboThI, B TOM YHCIIE peanu3aiin
Pa3IMYHBIX MPOEKTHBIX posiel (Jiuaep,
WCTIOJTHUTEIb, AaHAIUTUK U TIP.)
MOCPEACTBOM BBIMIOJTHEHHS] COBMECTHBIX
IIPOEKTOB.

2.Hcnonb30BaHKe BOCIUTATEILHOTO
MoTeHIMana IMCUUIUIMH «Opranuzanus u
IUTAHUPOBAHKE MTPOU3BOJICTBAY,
«OKOHOMUKa opranuzanum», «Taim-
MEHEIKMEHT B YCIOBUAX IUGPOBOI
9KOHOMHKH» U IPYTUX I (POPMHUPOBAHHS
HABBIKOB CUCTEMHOT'O BHICHUS POJIU U
3HaYMMOCTH BBIOpaHHOM Npodeccuu B
COLIMATIbHO-9KOHOMHUYECKUX OTHOILIEHUSIX
gyepe3 KOHTEKCTHOE 00ydYeHHUE.

1. Opranu3zanus Hay4YHO-IPAKTUYECKUX
KOH(EpEeHIIHIA, KPYTJIBIX CTOJIOB, BCTPEY C
BBIJIAIOIIUMUCS YYEHBIMU U BEAYIIUMHU
CIICLIMATTMCTAMH OTPACIICH.

2. OpraHu3anus U MpoBeJeHNE MPEAMETHBIX
OJINMITHA/] U KOHKYPCOB
npohecCuOHaTBFHOTO MacTePCTBA.

3. YuacTtue B TOPOICKUX MEPOIPHUSITHUSX,
nocBsIIEeHHBIX «/[HI0 Hayku» (B odduaiin u
OHJIAMH opMarax).

4. OpraHu3anus KpyribiX CTOJIOB C
y4acTHEM:

- BETepaHOB aTOMHOW OTpaciiu;

-Beaymux cneruanuctoB AO «['HI
HUWNAP» nns crynenToB «5 B mpodeccum.
5. Opranusanus u npoeacHue J(Hei
kapbepsl ['ockopnioparuu «Pocatomy.

5 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

Z[I/ICL[I/IHJ'II/IHEI Dusrka OTHOCUTCS K 6A30601 4aCTU ecmecmeeHHoRay4Hoco MOOYJIS yqe6H0ro IJ1aHa
IO CrI€MaJIbHOCTHU 15.03.05. Koncmpykmopcko-mexmnonocuueckoe obecneuenue MAUMUHOCHIPOUMETIbHBLX

NPOU3800CM8.

5.1 O0beM TUCHUILINHDI
O61mast TpyA0eMKOCTh (00beM) TUCHUILTHHBL_ Qusuka coctaBiser 9 3auetHbix eaunui (3ET), 324
aKaJeMHYeCKHX Jaca.

Tabnuua 5.1 O6bEM TUCIMIIIMHBI 110 BUJIAM YY€OHBIX 3aHATHH

Bcero, Cemectp
Bun yueOHOM paboThI 3a4ETHBIX 2 3 4
€UHHNLL
(akaj. 4yacoB)
KonTakTHasi padoTa ¢ npenoaaBarejieM 128 32 18 18

B TOM YHCJIE:
— ayAUTOPHAS 10 BHJIAM YIC€OHBIX 3aHATHH

— JIEKIIAHA 48 16 16 16

— NPAKTHYCCKHEC 3aHATUA - - - -

— 1a0opaTopHbIe pabOTHI 80 16 32 32




CamocrosiTesibHasi padoTa 00yYyarOmMXxcst
B TOM YHCJIe:

— N3YYCHHUE TCOPETHICCKOT0 Kypca 124 40 60 24
Buja npoMexkyTouHoii aTTecTanmuu (3a4eT, IK3aMeH) 72 36 - 36
HUroro nmo gucuumnjinue 324 108 108 108
Tabnuma 5.2 - Pacnpenenenue yaeOHON Harpy3KH 110 paszesiaM TUCIIUTIIHHBI
Bunb! yaeOHON HATPY3KH U UX TPYAOEMKOCTh, BKITFOUas
CaMOCTOSITEIIbHYIO paboTy CTYJICHTOB, aKal. Yachl
= =
o = | 2 5| 2 = | 2
= = S - Q| & - s S - o dopMupyemblie
= HaumenoBanue 8 | =28 =«|=g2g 2 S £ 2| ¢| umukarops!
! = o m O M ) m O A ¢ S| m o M Q
Q.| paszaena JUCLMILIAHBI = S o 29 2 0o 28 55 o8 & OCBOCHHS
ol 1% = 5 = S = 5 = S S O 5 S o >
z 5 8 (S =R 8—4 [ = £ < QO & O ot KOMIICTCHIINHU
= 5 52 H = S xH o9 ExH )
= S o 5 s o o S o 3]
= s & E o, s &K = s & E m
> 2 E | 2 & = 2 B
8 = ] = @) =
= m = m m
1 dusnueckue 8 - - 16 - 30 - 54 VYKE-1
OCHOBBI MEXaHUKHU
MonekynsipHas 8 - - 16 - 30 - 54 VYKE-1
2 | ¢usukam
TePMOJUHAMUKA
3 | DIeKTpUYECTBO 4 - - 12 - 15 - 31 YKE-1
4 | DnekTpoMarHeTu3m 4 - - 8 - 15 - 27 YKE-1
5 DNeKTpOMarHuTHHIE 4 - - 4 - 15 - 23 VYKE-1
KOJIeOaHUsI U BOJIHBI
6 | BomHoBas onTHka 4 - - 8 - 15 - 27 YKE-1
DJIeMEHTBI 2 - - 2 - 11 - 15 VKE-1
7 | pensITUBUCTCKOU
MEXaHUKHU
8 | KBanToBas ontuka 4 - - 8 - 11 - 23 YKE-1
DneMeHThl aTOMHOU 4 - - 8 - 12 - 24 VKE-1
9 ¢bu3uku u
KBAaHTOBOM
MEXaHHUKHU
10 DneMeHThI GU3UKU 4 - - 10 - 12 - 26 VKE-1
TBEPAOTO Tela
OneMeHTsl PU3UKU 2 - - 6 - 11 - 20 VYKE-1
sypa u
11| 2P
AIIEMEHTaPHBIX
YaCTHII
Uroro: | 48 - - 80 - 124 - 252
5.2 Coaep:xanue TUCUUIIMHBI
Tabmuma 5.3 - JIeKIMOHHBIH Kypc
Tema nexuuun TpynoeMKoCTh, akaj. 4acoB
B TOM YHCIIE C
No Howmep HCIIOJIb30BAaHUEM
JEKIUU | pa3aena BCETO WHTEPAKTHBHBIX
00pa3oBaTeNbHBIX
TEXHOJIOTHI
2 cemecTp
1 1 Kunemarndeckue ypaBHEHHUsI 2 -

MOCTYIIATCIIBHOT'O U BpalllaTCJILHOI'O




JBUKCHUSL.

3axonbl HetoToHa. MHepunanbHbIe
cuctemsl orcyera. MMmyinsc Tena,

UMITYJIbC CUJIbL. 3aKOH U3MEHEHHUS

MMITyJIbCa TeJa.

IleHTp Macc cCHUCTEMBI MaTepHaIbHBIX
TOYEK Y 3aKOHBI €r0 JBIKECHHUS. MOMEHT
cuibl. MOMEHT umiyibca tesa. MOMeHT
UHEpUUU Tela OTHOCHUTEIIBHO  OCH.
YpaBHEHHE NMHAMHUKHA BpPALATEIbHOTO
JBIKEHHS] TBEPIOTO TENA.

Pabora cunmpl. 3akoH  coXpaHEHUs
MEXaHUYEeCKOMH SHEPIruu. 3aKoH
COXpaHEHHUS MOMEHTA HMITYJIbCa
CHUCTEMBbI. 3aKOH COXpPAHECHUSI MMIYJbca
CHCTEMEI TEl.

YpaBHeHue bepHymm Ui HUIeaNbHOU
JKUAKOCTH. TeueHnue BI3KOU KUAKOCTH —
JaMHUHApHOE U TYpOYyJIEHTHOE TEeueHUE.
Kpurepuit Pelinonbaca.

HuddepenunansHoe  ypaBHEHHUE U
9HEpPrusi TAPMOHHYECKHUX KOJIeOaHUH.
Huddepenumnanbapie ypaBHEHUS
3aTyXaroMuX u BBIHYKJICHHBIX
KOJICOAHUH, UX XapaKTEPUCTUKH.

YPaBHeHI/Ie COCTOSHHA UACAJTBHOT'O I'a3a.

O0BbeTMHEHHBII ra3oBbIi 3aKOH.
M3onponeccsl.

OcnoBuoe ypaBHenue MKT. Cpennss
KHHETHYECKas SHEPTHs

MOCTYIATCIIbHOTO JABWIXCHUSA MOJICKYII,
CpenmHsis  KBaJpaTUYHAS CKOPOCTh
MoJieKyd.  Pacmpenenenune MoKyl
UACabHOTO Ta3a IO  CKOPOCTAM
(pactipenenennie Makcsena).

bapomerpuueckas Qopmyna. DyHKuus
pacnpenenenuss  bonpumana.  YUwucio
CTerneHell cBOOOABI MOJIEKYNbl. 3aKoH
PaBHOMEPHOT'O pacHpe/ieleHHs] SHEPTruu
MOJIEKYJIbI IO CTETIEHSIM CBOOOIBI.

IlepBblii 3aKOH TEPMOAWHAMHUKH JJISI
usornporeccos. Llukandyeckre npoueccsl.
IMukn Kapuo. Tepmuueckunn  KII/]
IUKJIa. YpaBHEHHUE TEMJIOBOro OajiaHca.
OHTponus, KakK Mepa
pa3ynopsA104eHHOCTH CUCTEMBI.
W3menenue sHTponmu. Bropol 3akoH
TEPMOJAVHAMUKH.

YpaBHEHUE COCTOSHHS pEalbHOTO Ta3a
(ypaBHEHHE Ban-nep-Baansca).
N3otepmbl peanbHOro rasa.
Kputnyeckne mnapamerpsl pearbHOro
ra3a, CBsi3b MEXAY HUMHU. BHyTpeHHSS
SHEPrus peasbHOro rasa.




[ToBepxHOCTHAsT JHEPTUS  KHJIKOCTH.
CI/IJ'Ia HOBCpXHOCTHOI‘O HATSOKCHUA.
JloGaBouHOC TaBICHHUE.

DJIeKTpU3alus Tejl. 3aKOH COXPaHEHHUS
3apsga. 3akoH Kynona. IlpuHnun
CYNEPHO3UINH JJISl DIIEKTPUYECKUX CHUJL.
XapakTEepUCTUKHU 3JIEKTPOCTATUUECKOTO
noiisi. CBs3b MEXIY HaNpsKEHHOCTHIO
nojii W INOTEHUMAJIOM,  IPagUEHT
noteHuuana. llpuHoun cynepno3uiuu
JUIsL TIOTEHIMAJIA 3JIEKTPUUECKOTO MOJIs.
PabGora cun anekTpuyeckoro  moJs.
OHeprusi  B3aUMOJICUCTBUSI  CHUCTEMBI
3apsoB. [Totok BEKTOpa
HanpspkeHHocTH.  Teopema — T'aycca.
DneKTpruecKast UHIyKITHS.

[TocTrosiHHBIN 3nekTpuueckuil Tok. Cumna
TOKa. Bektop M Moaynb IJIOTHOCTH
TOKA. DNEeKTPOABUKYIIAS cHuIIa,
HaNpsKEHUE. 3aKoH Oma s
OJIHOPOJIHOTO U HEOJAHOPOJIHOTO Y4acTKa
nernu. 3akoH Oma IS IIOJIHOHM IEMU.
[lpaBuna Kupxroga. Pabora ToKa.
Momnocth TOKa. 3akoH J[oyns-Jlenua
IS TIOCTOSHHOIO ¥ HEIOCTOSHHOI'O
TOKA.

MaruurHast UHAYKIUS u
HAIpsDKEHHOCTb ~ MarHUTHOTO  TIOJIA.
CunoBble JHMHUM MarHUTHOTO TOJS.
HampaBnenue  BexkTopa  MarHUTHOM
UHAYKIIMM  TIPOBOJHUKA C  TOKOM.
[TpuHIMN CYIEPIO3ULINH U1
MarHuTHBIX Tmiosiet. Cwuma Jlopenma —
MOJyJib, HampaBieHue (IpaBUIO JIEBOU
pykn). JIBukeHue 3apsyKEeHHBIX 4acTUI] B
OJIHOPOJAHOM MarHUTHOM IIOJIE.

Cuiia Amniepa — MOJyJb U HaNpaBIICHUE.
MaruuTHeEIE MOMEHT M MEXaHWYECKHH
MOMEHT KOHTYpa C TOKOM. 3akoH buo-
Cagapa-Jlannaca. BzaumopeiictBue 1Byx
MIPOBOJHUKOB C TOKOM. MarHuTHbIN
notok. PaGoTa 1o mepemenieHuo
MPOBOJHWKA C TOKOM B MarHUTHOM
none. Marneruku. Jlua-, mnapa- u

dbeppoMarHeTHKH. MaruuTHas
MIPOHULIAEMOCTb. Hamaramyennoctb
MAarHeTHKa.

SIBneHne 3JIEKTPOMAarHUTHON MHIYKIIUH.
OCHOBHOH 3aKOH 3JIEKTPOMarHUTHOMN

UHIYKIUU. [IpaBuno Jlenna.
Camonnaykuua. 2JIC camMOMHIYKIUH.
ITpaBuio Jlenna st TOKa

CAMOMHIAYKIIHNH. I/IH,ZLYKTI/IBHOCTB




KOHTYpa. DKCTPaTOKH. SIBnenue
B3aMMHON UHIYKLIHH.

OneKTpOMarHuTHbIE  KojeOaHus B
UeaTbHOM KOJe0aTeTbHOM KOHTYpE.

Huddepennmanbaoe ypaBHEHHUE
3aTyXarIuX KoJIeOaHui;
XapaKTEPUCTHKU 3aTyXaroIuX
KoJie0aHui. HuddepenunanpHoe

YpaBHEHHE BBIHYX/IEHHBIX KOJ€OaHUH.
SIBnenue pesonanca. IlepemeHHBbIN TOK.
[TocnenoBarenpHOE COCIUHEHHE
anemenToB 1iend (R, L, C). Hanpsoxenus
Ha  JJIeMEHTax uenu. BekropHas
auarpamMma.  AKTHBHOE, €MKOCTHOE,
WHAYKTUBHOE U IIOJIHOE CONPOTHBIICHUE
nenu. PesoHaHc Toka, yclIoBHs.

3akoH CHennHyca JJI IIPCJIIOMJICHHBIX U

OTPaKEHHBIX BOJIH. 3aKOHEBI
T€OMETPUUECKOU OITHUKH. ITonnoe
BHYTpPEHHEE OTpaXKCHUE. JInn3sl
cobuparorue H pacceunBaronue.

[IpaBuna xoma ayuei, ¢popmyra JTUH3HI.
JluneliHoe  yBenuueHue,  (hokycHoe
paccTOsIHUE JIMH3BIL.

Wntepdepennust cera. KorepeHtHble
BOJHBL.  YCIOBHE  MAakCUMymMa |
MUHMMYMa NpH HUHTEPPEpPEHLIUH CBeTa.
Oneir  FOmra. UuaTepdepenmus B
OTPaKEHHBIX U MPOXOJAIIMX JIyyaxX IpU
HOpPMaJbHOM  NAJEHUM  CBE€Ta  Ha
IIOBEPXHOCTb.

Hudpaxnus ceera. [Ipunuun [toiirenca-
Openends.  Merog 308 Dpenens.
Hudpakiuss  mIockol  BOJHBI  Ha
pewmerke. Jludpakuus peHTTeHOBCKUX
nyueid. 3akoH Bynbda-bperra.

[Tonspuzanus CBETa. OnTtuyecku
AQHU30TPOIIHBIE KPUCTAJUIBI.
OOBIKHOBEHHBI U HEOOBIKHOBEHHBII
nyun. 3akoH  Mamoca.  Crenenb
nossipusanuu. @opmynsr Openens s

HWHTCHCUBHOCTHU OTPAKCHHBIX
IUIOCKONOJIIPU30BaHHBIX JIydel. 3aKOH
bprocrepa.

B3anmopencTeue cBeTra C BELIECTBOM.
3akoH byrepa-Jlambepta. Koapdunuent
noryomenus. 3akon byrepa-JlamGepTta-
bepa nans morjomieHuss pacTBOpamu
BemecTB.  MomspHblid k03 dunmeHt
noryomenus. 3akoH byrepa-Jlambepra
JUISl PEHTT€HOBCKUX JIydell. JINHeWHBbIN 1
MacCoBbIil KOX(PGUIMEHT OCIa0IeHUsI.
Cr0¥i TOJIOBUHHOTO OCJIA0JIEHUSI.




[Toctynatet  CrneumanbHONM  TEOpUH

OTHOCUTEIILHOCTH (CTO).
YeTblpexMepHOE  MPOCTPAHCTBO-BPEMsI
(MupoBoe MIPOCTPAHCTBO).
[IpeobpazoBanus Jlopenua JUISt

koopauHat. [IpeoOpasoBanue JlopeHma
JUIL  CKOpPOCTEM, 3aKOH  CIIOKEHUS
ckopocteil. OTHOcuTeNnbHAsE CKOPOCTb.
PenstuBuCcTCKAass Macca M HUMIIYJIbC.
OHeprus B pPEISTUBUCTCKOM MEXaHMKE.
CBsi3b MEXYy UMITYJIbCOM U SHEPIrueil B
PESITUBUCTCKOM MEXaHUKE

OCO0EHHOCTh  TEIIOBOIO HU3JIYUCHHUA.

CnexTpayibHast IJIOTHOCTh
SHEPreTHYeCcKOon CBETUMOCTH.
Koadduiment mnornomenus.  3akoH
Kupxroda. DHepreTuyeckas
CBETUMOCT. 3akoH Credana-

bonpnMmana. 3akoH cMmenrenns BuHa.
®opmyna Ilnanka a8 TEIIOBOTO
W3JIy4YEHHUS].

®DOTOHBI — JHEPrusi, Macca, UMITYJIbC.
SBnenne  BHemHero  doTodddekra.

YpaBHeHue DOHHIITEHHA VIS
doTtodrddekra. Pabora BBIXOJIa
JIGKTPOHA W KpacHas  TpaHHIA
dotoardpdekra. BoasTammnepnas
XapaKTePUCTHKA BHEIITHETO
doTtoarddekra. 3aepKUBaroIIee

HarnpsikeHue.  DOTOTOK  HACHIIIEHUS.
®opmyna Komnrona. KomnroHoBckas
JUTMHA BOJIHBI.

OmnbiTel Pesepdopaa. Snepnas mojens
atoma. CHeKkTpajbHblE CEpUU aroma
Bogopoaa. Ilocrynarer bopa. Iloctynar
CTallMOHApHBIX cocTosHuU. [IpaBuito
4acTOT. ODHEPIus JJIEKTpOHAa B aTOMeE
BOJIOpPOJia U BOAOPOJONOAOOHOM aToMe.
CrnekrpanbHble cepuu. OHeprus
BO30YKAeHUs] U noHMu3auuu. [lorenunan
MoHM3alMKu. 3akoH Mosnu. MexaHusm
BO3HMKHOBEHHSI  XapaKTEPUCTUYECKHUX

PEHTI€HOBCKUX CIIEKTPOB.
CrnekTtpanbHast ¢dbopmyia JUISt
MHOT'O3JIEKTPOHHBIX aTOMOB.

CrekTpaJbHbIE CEPUH.

®opmyna ae bponns. Bonna ne bponns.
CooTHomeHne HEONPENEICHHOCTEN
[eiizenbepra. CtanmoHapHOE YpaBHEHHE
[lIpenunrepa. OgHOMEPHOE YypaBHEHUE

[lIpenunrepa JUTS YaCTHULBI B
OJTHOMEPHOM MPSIMOYTOJIBHOM
NOTEHIMAJIBHOH sMe ¢ OeCKOHEYHO
BBICOKUMH  CTEHKaMH.  YpaBHEHHUE

I_Hpe;[I/IHrepa JiL atoMa  BOJOpOJa.




PamnansHoe ypaBHenue Illpegunrepa.
OHeprus 3JIEKTPOHA B aTOME BOAOPOJA.
KBantoBble uymcria Kak MapameTpsl
COCTOSIHUSI ~ D2JEKTpPOHA B aTOMeE
BOJIOpOJia. DHepreTuyeckas auarpamma
aroMa BOAOpPOJA. YPOBHU U MOAYPOBHHU
B MHOT03JIEKTPOHHBIX aToMax.
Pacnipenenenue 351€KTpOHOB 110 YPOBHAM
u nnoaypoBHsaM. [Ipuniun [Taymu.

10

OOpa3zoBaHne 30H B  KpHUCTaJUIaX.
Banenrnass 30Ha, 30Ha HPOBOAMMOCTH,
3anpemieHHas 3oHa. Kiaccuduxanms
TBEPABIX TEJ MO IIUPUHE 3aNpelieHHON
30HBI  (METaUIbl,  TOJYHIPOBOJHHKH,
H30JIATOPHI). CoOcTBeHHBIE
MOJIYIIPOBOIHUKH. [TpumecHbIe
MOJYIPOBOJHUKA ~ n- U p-TUIA.
OCHOBHBIE ¥ HEOCHOBHBIE HOCHTEIH
TOKA.

10

P-n mepexon ®  €ro  CBONMCTBA.
VYHunonspHas  OpOBOAUMOCTb  p—7i
nepexoja. Bonpramnepnas
XapaKTepUCTHKA pn nepexona.
IToynrpOBOTHUKOBBIN 0.
BrinpsMmiieHue nepeMeHHoro ToKa.

11

Crpoenue sapa. IIpoToHBI, HEUTPOHBI,
HYKJIOHBI. 3apsiIoBO€ U MaccOBOE YHCIIO
anpa. M3otonel. DHeprus cBsi3u sjapa.
VnenbHas  SHeprus  CBA3M  spa,
3aBUCUMOCTh OT MAacCOBOTO 4HCIaA.
Peakiun neneHuss M cuHTE3a. DHEpPrus
CBSI3M YacTUILbl B siipe. OCHOBHOM 3aKOH
paauoakTuBHOro pacnaja. [loctosiHHAS
pacnaja, nepuo] noiypacmnajia, cpegHee
BpeMs  JKM3HU  sapa.  AKTHBHOCTb
obOpasria.

11

VYpaBHEHHE ANEPHON pEAKIMH. 3aKOHBI
COXpaHeHMs]  (MaccoBOro uucia H
3aps110BOTO yucia, SHEPIHUn).
OHepretudyeckuil  3QdextT  AaepHoi
peakuuu.  Jlepekr Macc  szIepHOM
peakuu. DK30 - U SHAO0PHEPreTHUECKUE
peakuuu. Ilopor sHIO’HEpreTHYECKOU
peakuuu.

Hroro:

48

Tabmumna 5.4 - IlpakTrueckue 3aHITUS Y4eOHBIM IJIAHOM HE TPEyCMOTPEHBI.

Tabmmma 5.5 - JlabopaTopHbie paboThI

Ne

3aHATUA

Howmep
paznena

HaumenoBanue 1abopaTtopHoii paboTh

prI[OGMKOCTB, aKaJl. 4aCoOB

BCETO

B TOM 4YHcCJie B popme
[IPaKTUYECKOU
MOATOTOBKH




2 cemecTp

1 1 Onpenenenue MOMEHTA WHEPIUU 2 1,28
2 1 Bpallalomuxcst T€JI ¢ IIOMOIIBI0 MasTHUKA 2 1,28
O6epbeka
3 1 OnpeneneHne CKOPOCTU MYJNH C TOMOIIb 2 1,28
4 1 0aJTMCTUYECKOTO MasiTHUKA 2 1,28
5 2 OrmpezenieHne  YHUBEpPCAIbHOM  Tra30BOM 2 1,28
6 2 IOCTOSIHHON METOJOM OTKA4YKU
7 2 Onpenenenue kod(durmenta 2 1,28
8 2 TEIJIONPOBOJHOCTH  BO3yXa  METOAOM 2 1,28
HarpeTon HUTH
9 2 OmnpeneneHne W3MEHEHHUS SHTPONUHU TIPU 2 1,28
HArpeBaHUU M IUJIABJICHUU 0JIOBA
3 cemecTp
1 3 Metoabl 3MEKTPUUECKUX U3MEPEHUMN 4 1,28
2 3 HccnenoBanue XapakTEPUCTUK HCTOYHHMKA 4 1,28
SC
3 3 [TpoBepka 3akonoB Oma u Kupxroda 4 1,28
4 4 Onpenenenue TOPU30HTAIILHOM 4 1,28
5 4 COCTABJISIIOIIEH MHAYKLUUM MAarHUTHOTO
noJjst 3eMiiu
6 5 W3ydeHue neneil nepeMeHHOro TokKa 4 1,28
7 6 Hudpakus Dpaynrodepa OT OJHOU H 4 1,28
JIBYX WIEJIei
8 6 JIBynmyuenpenomiienue. YeTBEepTbBOIHOBAS 4 1,28
¢daszoBas MIaCTUHKA
9 6 [Tomstpu3anuss  1pu OTPaAKEHUU | 4 1,28
MpeIOMIICHHE CBEeTa Ha TPaHUIE JBYX
JIUDIIEKTPUKOB
4 cemecTp
1-2 8 N3mepenune TEMIIEPATYPHI " 4 1,28
MHTETPpaIbHOTO KO3 (duiiveHTa u3ydyeHus
TeJa METOJIOM CIIEKTPaIbHBIX OTHOIIECHUI
3-4 9 OmneiT @panka u ['epua 4 1,28
5 10 Braemnuit  dporosddexr. Hccrnemoanue 6 0,64
XapaKTepUCTHK (HOTOIIEMEHTA
6 10 Bryrpennnii goroaddext. Hccnenopanne 6 0,64
XapaKTepUCTHK HOTOpE3UCTOpa
7 10 ®dotoanon. BeHTunbHBINA U POTOAMOTHBII 6 0,64
PEKUMBI
8-9 11 Onpenenenue NOTEHIMAIa BO30YXKIEHUS 6 0,64
aTOMOB Ta3a
Utoro: 80 30,72
Tabmmma 5.6 - CamocrosTenbHas paboTa CTyICHTA
Paznen
TV CITATIIINH Ne Bux camocrositenpHOM pabOTHI CTyIeHTa Tpynoemkocre,
/T 4acoB

bI




1 11 IToaroroBka K ayTMTOPHBIM MPAKTHUUYECKUM 3aHITHIM 3
1.2 ITonroroBka K JabopaTopHbIM paboTam 1 0OpMIICHHE OTYETOB 3
1.3 [ToaroroBka K TeKymeMy KOHTPOJIIO (TECTUPOBAHUIO) 2
1.4 KoHcnektupoBanue JeKIuii 3
2 2.1 IloAroTroBKa K ayAUTOPHBIM NPAKTUYECKUM 3aHATUSIM 3
2.2 IToaroroBka K J1abopaTopHbIM paboTaMm 1 0(HOPMIICHHE OTYETOB 3
2.3 IloaroroBka K TeKyliemMy KOHTPOJIIO (TECTUPOBAHUIO) 2
24 KoHcniektupoBaHue JIeKIui 3
3 3.1 IToaroroBka K ayTMTOPHBIM MTPAKTHUECKUM 3aHITHIM 3
3.2 ITonroroBka k 1abopaTopHbIM paboTam 1 0pOpMIICHHE OTYETOB 3
3.3 [ToaroroBka K TeKyImeMy KOHTPOJIIO (TECTUPOBAHUIO) 2
3.4 KoHcnektupoBanue JeKIuii 3
4 4.1 IloaroroBka K ay IMTOPHBIM ITPAKTHYECKUM 3aHATHIM 3
4.2 IToaroroBka K J1abopaTopHbIM paboTaMm 1 0(HOPMIICHHE OTYETOB 3
4.3 IloaroroBka K TeKyliemMy KOHTPOJIIO (TECTUPOBAHUIO) 2
4.4 KoncniektupoBaHue JIeKIui 3
5 51 [ToaroToBKa K ayAUTOPHBIM MPAKTUYECKUM 3aHATUSIM 3
5.2 IloaroroBka K 1ab0paTopHbIM paboTaM U 0(pOpMIIEHHE OTYETOB 3
5.3 IToaroroBka K TeKyIiemMy KOHTPOJIIO (TECTHPOBAHUIO) 2
5.4 KoHcnektupoBanue nexiuii 3
6 6.1 IToaroTroBka K ayAUTOPHBIM MPAKTUYECKUM 3aHATUSIM 3
6.2 IToaroroBka K J1abopaTopHbIM paboTaMm 1 0(hOPMIICHHE OTYETOB 3
6.3 ITonroToBka K TeKymemMy KOHTPOJIIO (TECTHPOBAHUIO) 2
6.4 KoHcniektupoBaHue JIeKIui 3
7 7.1 IloaroroBka K ayIMTOPHBIM ITPAKTHYECKUM 3aHATHIM 3
7.2 [TonroroBka k 1abopaTopHbIM paboTaMm 1 0OpPMIICHHE OTYETOB 3
7.3 IToaroroBka K TeKymiemMy KOHTPOJIIO (TECTUPOBAHUIO) 2
7.4 KoHcniektupoBanue neKImii 3
8 8.1 IToaroTroBKa K ayAUTOPHBIM MPAKTUYECKUM 3aHATUSIM 3
8.2 ITonroroBka k 1a00opaTopHbIM paboTaM 1 0opMIIEHHE OTYETOB 3
8.3 ITonroToBKa K TeKymemMy KOHTPOJIIO (TECTUPOBAHUIO) 2
8.4 KoncnektupoBanue neknuit 3
9 9.1 IloaroTroBKa K ayAUTOPHBIM NPAKTUYECKUM 3aHATUSIM 3
9.2 [loaroroBka k 1abopatopHbIM paboTaM U 0pOpMIIEHHE OTYETOB 3
9.3 ITonroToBKa K TEKylemMy KOHTPOJIIO (TECTUPOBAHUIO) 3
9.4 KoHcniekTnpoBanue nexIuii 3
10 10.1 | IloaroroBka K ayAMTOPHBIM NPAKTUYECKUM 3aHATHIM 3
10.2 | IlogroroBka K J1abOpaTOpHbIM paboTam U 0pOpMIIEHHE OTYETOB 3
10.3 | IloaroroBka K TEKyIieMy KOHTPOIIO (TECTUPOBAHHIO) 3
10.4 | KoncnektupoBaHue IeKIUH 3
11 11.1 | IlogroToBka K ayJUTOPHBIM NPAKTHUECKUM 3aHITHUSIM 3
11.2 | IlogroroBka K JJabOpaTOpHBIM paboTaM U 0POPMIICHHE OTYETOB 3
11.3 | IloarotoBka K TEKyIieMy KOHTPOIIO (TECTUPOBAHHIO) 3
11.4 | KoHcriekTHpOBaHHE JICKIAN 3
Hroro: 124

6 OBPASOBATEJIBHBIE TEXHOJIOI'MU

OOpazoBaTenbHbIE TEXHOJOTHH, HCIOJBb3yeMbIe MPU pealu3alliid pa3iIuyHbIX BHUJOB y4eOHOMN
paboThl U garonire Hanoosee 3GpHEeKTUBHBIE Pe3yJIbTaThl OCBOCHHS TUCIIUILIAHEIL:




1. JJEKIUS, macrep-kaace (JIk, MK) — nepegaua yueOHOI mH(pOpMaIM OT mpernogaBaTens K
CTY/IEHTaM, KaK IPAaBWJIO C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX U TEXHUUYECKUX CPEICTB, HAalpaBJICHHAas B
OCHOBHOM Ha MpPUOOpETEeHHE CTYACHTAaMH HOBBIX TEOPETHUYECKUX M (akTHuecKux 3HaHuMU. Hambomee
pacripocTpaHeHHble BUbI ((opMbl) opraHu3anuu y4yeOHOro npouecca JUisl JOCTUKEHUs ONpeAeIeHHbIX
pe3yabTaToOB 0OY4YEHUS! M KOMIETECHIIUI:

NudopmanuoHHas jJeKuus.

IIpobaemuas JeKuusi — B OTIMYHE OT HMH(OPMAIIMOHHOW JIEKIIMH, Ha KOTOPOW COOOLIAOTCA
CBEJICHMs, IpeJHa3HAuYeHHbIC JUIsI 3allOMMHAHUS, Ha NPOOJIEMHOM JEKIMM 3HAaHUS BBOJATCS Kak
«HEU3BECTHOE», KOTOpOEe HEOOXOIMMO «OTKPBITh». IIpoOiemMHas JeKIHMs HAYWHACTCA C BOIPOCOB, C
IIOCTAHOBKM MPOOJIEMbl, KOTOPYIO B XOJ€ H3JIOKEHHUs Marepuaina HeoOxoaumo pemutsb. Ilpu stom
BblIBUraeMas npooisieMa TpeOyeT He OJJHOTUIIHOTO PELIEHUs], TOTOBOM CXEMbI KOTOPOTo HET. JlaHHbIN THUII
JEKIUU CTPOUTCS TakKUM OOpa3oM, YTO JESATEIbHOCTh CTYIEHTAa 10 €€ YCBOEHHIO HpUONIMKAeTcs K
MMOWICKOBOM, HCCIeA0BaTeIbCKOW. Ha momo0HBIX JIeKIHsSIX 00s3aTeleH TUaJIOr MperoiaBarens |
CTY/IEHTOB.

Jlekuusi-Bu3yaam3anuss — Y4YUT CTyJCHTa NpeoOpa3oBbIBaTh YCTHYIO W HHUCBMEHHYIO
uHGOpMALMIO B BU3yalbHYI (OpMy, BbIAEISIS IpU 3TOM Haubojiee 3HAUYMMBbIE U CYLIECTBEHHBIE
aneMeHThl. Ha JieKuMM HCnosib3ylOTCS CXEMBbI, PUCYHKH, YEPTEXH U T.M., K HNOATOTOBKE KOTOPBIX
IIPUBJICKAIOTCS oOyuarouecs. ITpoBenenue JEKIUU CBOJUTCS K CBSI3HOMY
Pa3BepHYTOMYKOMMEHTHPOBAHUIO MPEINOAAaBATEIEM MOJArOTOBIEHHBIX HarjsgHbIX nocobuil. Ilpu sTom
Ba)KHA JIOTUKAa M PUTM MOAAaYd ydyeOHOro marepuana. J[aHHbI THUI JEKIMM XOPOILO HCIOJIb30BaTh HA
BBEJICHUS CTYJCHTOB B HOBBIN pa3zell, TEMY, IUCHUIUIMHY.

Jlexuusi ¢ pa30opoM KOHKPETHOH CHTYallMM, W3JIOKEHHOM B YCTHO WJIM B BHJE KOPOTKOTO
nraduapMa, BHIEO3AMKUCH U T.I1.; CTYACHTHI COBMECTHO aHAIM3HUPYIOT U OOCYXKITAIOT MpPECTaBICHHBIHN
MmaTepuall.

2. CAMOCTOATEJBbHASA PABOTA (CP) — wu3ydyeHue CTyAEHTaMH TEOPETUUYECKOIO
Marepuaia, oAroTOBKa K JIEKLUAM, JJAOOpaTOPHBIM paboTaM, MPaAKTUUYECKUM U CEMUHAPCKUM 3aHATUSAM,
oopmieHrEe KOHCIIEKTOB JIEKIIWH, HamucaHue pedeparoB, OTIETOB, KYPCOBBIX PadOT, MPOEKTOB, paboTa
B JJIGKTPOHHOW 00pa30BaTeJIbHOM cpene U JAp. JUIsl NPUOOPETEHUS HOBbIX Meopemudeckux u
Gaxkmuueckux 3Hanuil, meopemu4ecKux U npaKkmuyeckux yMeHuu.

3. KOHCVYJIbTALUSA, Ttbi0oTOpcTBO (KOHC., TBIOT.) — UHAUBUAYaIbHOE OOIICHHE
MpernojaBaTesis co CTyJEHTOM, PYKOBOJCTBO €ro JEATEIbHOCTBIO C II€JIbI0 IEPEaut OIbITa, YTIyOIeHUs
meopemuyeckux u Gakmuueckux 3HaHuu, TPUOOPETEHHBIX CTYIEHTOM Ha JIEKUUSAX, B pe3yjibTare
CaMOCTOSITENIbHOM pabOThI, B IPOLIECCE BBIOJHEHUSI KYpCOBOTO MPOEKTUPOBAHUS U JIp.

4. IPAKTUYECKOE 3AHSTHE (Ilp. 3an.), JABOPATOPHAS PABOTA (JI.p) — pemienue
KOHKPETHBIX 33/1a4 (MaTeMaTH4eCKOe MOJIEIMPOBAaHUE, pacueThl U Jp.) HA OCHOBAHUHU TEOPETUUYECKUX U
(akTHUeCKUX 3HAHWUMU, HANpaBJIEHHOE B OCHOBHOM Ha NMPHOOpPETEHHE HOBBIX (PAKMUYECKUX 3HAHUU U
meopemuyecKux YyMeHul.

5. CEMHUHAP, koanoxkBuym (CeM., KOJIJI.) — cUCTeMaTU3alus TEOPETHUYECKUX U (PaKTHUECKUX
3HAaHUU B OMNpEAEIEHHOM KOHTEKCTEe (IOATOTOBKA M NPE3EHTallMs MaTepuaia 0 ONpe/elIeHHON TeMe,
oOcyxneHue ee, (GOpMYJIMpPOBAHUWE BHIBOJIOB U 3aK/IIOUEHMs), HalpaBieHHas B OCHOBHOM Ha
MPUOOPETEHNE HOBBIX (QaKMUYecKux 3HaHul u meopemudeckux yMeHu.

Tunbl NpaKTHYECKUX 3aHATHH, HCI0JIb3yEeMbIX NPH U3YYEHUH AUCHUILIHHBI:

Keiic-meTron. Ero Ha3zBaHHWe MPOMCXOAUT OT AHIJIMMCKOrO CJIOBA «KEHC» — Marka, 4eMOJIaH,
nopTdens (B TO e BpeMsl «Keilc» MOKHO MepeBECTH M KaK «ciaydai, cutyaus»). [Iponecc o0ydyenus c
HCIIOJIb30BaHUEM Kelc—MeToJia MPEeACTaBIsIeT cOO0NH MMUTAIMIO PEAbHOTO COOBITHS, COUYETAIOIIYIO B
LIEJIOM aJIeKBaTHOE OTPAKEHHE pPeajbHOM JEHCTBUTEIHLHOCTH, HEOOJbIINE MaTepHaAIbHbIE U BPEMEHHbIE
3aTpaThl U BApUATUBHOCTh 00y4YeHHs. YUeOHbIN MaTepual MoaeTcs CTyeHTaM Buje pobieM (Keicos),
a 3HaHMA MPHUOOpETAIOTCA B pe3yibTaTe AaKTHMBHOH M TBOPYECKOH pabOThL: CaMOCTOSATEIBHOTO
OCYILIECTBIICHUS 1IeJIenoiaranusi, coopa HeoOXoAuMOoN HHGOpPMaIUK, €€ aHaIN3a C Pa3HbIX TOUEK 3PEHUS,
BBIIBIDKEHUSI TMIIOTE3bI, BBIBOJOB, 3aKIIOUEHHS, CAMOKOHTPOJIA Ipoliecca MOJIYYEHUs 3HAHUH U €ro
pE3yJIbTaTOB.

OcHoBHBbIE BHIbI 00Pa30BATEILHBIX TEXHOJIOTH I



JlucTaHIMOHHBIE 00pa3oBaTe/IbHbIE TEXHOJOIMH — 00pa30BaTEIbHBIE TEXHOJIOTHH,
peasin3yeMble B OCHOBHOM C MPUMEHEHHUEM MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETel MpH
OIIOCPEIOBAaHHOM (Ha PAaCCTOSIHMM) B3aUMOJICHCTBUU 00YJAIOLINXCS U MEAArOrHUeCKUX PaOOTHUKOB.

[Tpumepamu nprUMeHEHUs IUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHM SBISIOTCS 3aHSITUS, HA
KOTOPBIX 00yYaroImUiACs He IPUCYTCTBYET (HAapuMep, 1o O0JIe3HN), HO BBIMOJIHSACT 3a1aHUs U 00IIaeTCs
C Mperno/iaBaTesieM o 3JIEKTPOHHOI MoYTe, WK MIpernoaBaTesib KOHCYIbTUPYET 00yJarouXcs BO
BHEYpPOUHOE BpeMs uepe3 OJI0T WK CalT.

Buael muctaHIMOHHOTO 00Y4YeHHUSI: JIEKLNHU (CETEeBbIE MM BUCO03AMNCh), BAPTYyaJbHbIE SKCKYPCHH,
MPAaKTUYECKHE PadOTHI (CEMUHAPHI), TPOCKTHAS IEATEIILHOCTD, TEJICKOH(EPEHIINH CO CIICIUATUCTAMH,
bopyMmbl, 00CYKICHUS, TUCKYCCUH, KOHCYJIbTAI[IN UHIUBUyalbHbIE WIN IPYIIOBbIE, TECTUPOBAHUE.

JUid npoBeAeHMsI 3aHATUM C MCIIOIb30BAaHMEM 3JIEKTPOHHOIO 00pa30BaHUS U JIUCTAaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHI HCIIOJIB3YIOTCS CIENYIOIIMe 00pa3oBaTebHbIE TEXHOJOTHH M CpEICTBa
OCBOEHUS AUCLMILIINHBI:

- JJIeKTpoHHas HH(OpManMoHHO-OO0pa3oBarenbHas cpenga HUAY MUHUOU — Pexum npocryma
https://eis.mephi.ru/;

- mardopma s mpoBeAeHUs: on-line koHdepenuuii 1 BeOuHapoB ZOOM — Pexum nocrtyna
https://zoom.us/;

- (harinooOmenHnas cucrema Google [uck — Pexxum nocryma https://drive.google.com/;

- cucreMa oOMeHa TEKCTOBBIMH COOOIICHUSMH JUISI MOOMIIBHBIX W MHBIX IIAT(GOpM C TOIIEPIKKOH
rojiocoBoii u BuaeocBs3u WhatsApp, Tenerpawm;

- conmaibpHasa cetb BKonTakre;

- SJICKTPOHHAs T0YTa MpernojaBaTesiell U CTyACHTOB.

KeiicoBasi-TeXHOJOIMSI OCHOBBIBAETCS HA HCIOJB30BaHUUM HAOOpPOB (KEWCOB) TEKCTOBBIX,
ayTUOBHU3yallbHBIX WU MYJbTHUMEIUNUHBIX Y4€OHO-METOJIWYECKUX MATepUalOB M HMX PACCBUIKE JUIs
CaMOCTOSITEJIbHOTO ~ M3YYEHHUs YyYalluMCS IpU  OpraHU3alUud  PEryjspHbIX  KOHCYJIbTallMi Yy
npernojaBaTeneil.

TeneBU3MOHHO-CIIYTHUKOBasi ~ TEXHOJIOTMSI OCHOBaHa HAa  IPUMEHEHUM  HMHTEPAKTHUBHOIO
TEJIeBUICHUA: TeJe- U PaJUOIEKIINHU, BUACOKOH(DEPEHIIUN, BUPTYAJIbHbIC IPAKTUYECKUE 3aHATHS U T.1.

CereBble TEXHOJOTHMH HCIOJIB3YIOT TEJIIEKOMMYHHMKAIMOHHBIE CETU JJIsi 00ECIEUEHHS YdaluXCs
y4eOHO-METOUYECKUM MaTepuajioM U B3aUMOJICHCTBUS C Pa3jIMYHON CTENEHbIO HHTEPAKTUBHOCTH
MEX/1y MPEernoiaBaTeaeM 1 yqalumcsl.

HNudpopmanuoHHbIe TEXHOJIOTHM — OOyueHHE B 3JEKTPOHHOH 00pa30BaTEeNIbHON Cpeie C LEINbIo
pacipeHusi Joctyna K oOpa3oBaTelIbHbIM pecypcaM (TEOpPEeTUYECKHM K HEOTPaHMYEHHOMY O00beMy U
CKOpPOCTH JIOCTYIa), YBEJIWYEHUS KOHTAKTHOTO B3aWMOJICHCTBUSA C MpernojaBareieM, MOCTPOCHHS
WHIUBUAYAIbHBIX TPACKTOPUM MMOATOTOBKM U OOBEKTUBHOTO KOHTPOJIS M MOHMTOPHUHTA 3HAHHUM
CTYICHTOB.

Pabora B koMaH/1e — COBMECTHAsI AESATENbHOCTh CTYJEHTOB B TPYIIIE O] PyKOBOJCTBOM JIUJIEPA,
HanpaBJIeHHas Ha pelieHne oOmIel 3a/1aun MyTeM TBOPUYECKOTO CI0KEHUS Pe3yJIbTaTOB WHANBUYaIbHON
paboThI WIEHOB KOMaH/IbI C JIEJIEHUEM TIOJTHOMOYHMM U OTBETCTBEHHOCTH.

Case-study - aHamu3 peajbHBIX MPOOJIEMHBIX CHUTYaIlMii, HMEBIIMX MECTO B COOTBETCTBYIOILICH
o0nactu mpodeccuoHaNbHOM e TENbHOCTH, U IOUCK BApUAHTOB JIYUIINX PELICHUH.

HUrpa - poneBas wuMHTaLUs CTyJEHTaMH peaJbHONM MNPO(EeCCHOHAIBHOW JEATENIBHOCTH C
BBINIOJTHEHUEM (PYHKIIMH CHEIHATMCTOB Ha Pa3IMUHbIX padounx MecTax.

IIpo6.1emHoe o0y4yeHHe — CTHUMYJIMPOBAHUE CTYJAEHTOB K CaMOCTOSTEIBHOMY MPHOOPETEHUIO
3HAHUN, HEOOXOAUMBIX JUISl pEIIeHUsI KOHKPETHOM MPOOIeMBI.

KonTexkcTHOE 00yyeHHe — MOTHBALMSI CTY/IEHTOB K YCBOEHHUIO 3HAHWN ITyTEM BBISBICHUS CBSI3El
MEX/1y KOHKPETHBIM 3HaHHEM U ero npumMeHeHueM. [Ipu 3ToM 3HaHuUs, yMEHUS, HaBBIKU JAIOTCS HE Kak
IpeaMeT JJIs 3aTIOMUHAaHUSA, a B KAYeCTBE CPEACTBA PELICHUs TPOPeCcCHOHATIBHBIX 3aj1ay.

OOyyeHHe Ha OCHOBe ONbITA — AKTHUBU3ALIMS MO3HABATENIbHON NEATENbHOCTH CTY/IEHTAa 3a CUeT
accoIMaluU U COOCTBEHHOTO OMbITA C IPEAMETOM U3YUEHHUS.

NuauBuayanbHoe o0yueHHMe — BBICTPAaWBaHUE CTYIEHTOM COOCTBEHHOM oOpa3oBaTeabHON
TPAeKTOpPUU HAa OCHOBE (POPMHUPOBAHUS HHIUBHAYaJbHONH O0Opa30BaTENbHONW MHPOTpaMMBbl C Y4YETOM
MHTEPECOB CTY/ACHTA.

MexkaucuuIUInHApHOe O00y4YeHHMe — MHCIIOJIB30BaHME 3HAaHMW M3 pa3HbIX obnacted, uX
IPYNIHPOBKA U KOHIIEHTPAIMs B KOHTEKCTE pelaeMoil 3a1aun.



https://drive.google.com/

Onepexaomas caMocTOsTeIbHAsA padoTa — U3y4YeHUE CTYACHTaMHU HOBOI'O MaTepuana A0 €ro
U3YUYEHUS B XOJI€ ayIUTOPHBIX 3aHATHUI.

Jiis popmupoBaHus 3asBICHHBIX KOMIETEHIIUNA HCIOJB3YIOTCS METOI0JIOTHYECKHE TeXHOJIOTHH,
peaNM3yIoNe JTUYHOCTHO-OPUEHTUPOBAaHHBIM monxon. [lpum  opraHuzanmuu  y4eOHBIX — 3aHSATHI
UCIOJIb3YIOTCSl aKTHBHBbIE M MHTEPAKTHBHBIE METOJbI OOyueHus: nuaior, oecena, paboTra B KOMaHJE.
TakTH4YeCKMMH  TEXHONOTHSMHU  sBIsitoTCs:  cobecenoBanme (C); MpakTHUECKHWE 3aHATHS C
WHIUBHYyTbHBIMU 3a1anusmu (ITH).

CryneHyeckas rpyIina JeTUTCS Ha OpUraasl o 2 4elioBeKa, 3aTeM Kakaasi Opuraga roTOBUTCS K
claye JOMyCcKa K Ha3HAaYeHHOW TMpemnojaBareneM JiabopaTopHoil pabore, Takue I[IM mo3Bomsior
proOpecTH HABBIK COBMECTHOM pabOTHI CTY/IEHTOB OJTHOW OpUTajbl Hall OOIMM 3a/1aHUEM.

Cnaua momycka U MOCHeqyrolas 3aluTa OTYETOB MPOBOJATCS B (popme cobecenoBanusi. Takum
oOpa3oMm, Ha mMpuMepe JIadopaTOPHBIX pabOT CTYACHT C MEPBOro Kypca MPHYYaeTCs NPaBHIBHO U
rpaMOTHO OGOPMJIISITH CBOM OyAyllue Hay4dHbIe TPYIbl, OCBAUBAE€T HAYUHBIH CTHJIb BBICKA3bIBAHMIA:
VYUTCS TPAMOTHO CTPOUTH MPEAJIOKEHUSI, CBOOOIHO IMOIH30BATHCS TEPMUHOJIOTHEH, TaK KaK Kaxmas
nmabopaTopHasi paboTa JijIsl CTyJIEHTa — 3TO HeOOJIbIas HaydHas padoTa.

Bupl camocTosTenbHON paOOThI CTY/ICHTA!

1. PaGota ¢ nuTeparypoii, KOHCIIEKTaMH JICKIIUH (KOHTPOJIb: JTOMYCK K JabopaTOpHBIM paboTam).
[lepeyeHb BOMPOCOB Ui TMOATOTOBKM  JIONMYCKOB K JIA0OpPaTOpHBIM paboTaM IO BCEM pasjeiiam
JTUCIUILTAHBI TpUBeIcH B DOH/IE OIIEHOYHBIX CPEJICTB.

2. IlogroroBka W BBINIOJHEHUE JIA0OPATOPHBIX pPadOT (KOHTPOJUPYET IMpErojaBaTelib B
(busnyecKoit 1abopaTopun).

3. Odbopmienue oT4eTOB MO Ja0OPaTOPHBIM paboTaM (KOHTPOJb: 3alIUTa 0T4eTOB). TpeboBaHus
K 0()OpPMJICHHIO OTYETOB 110 TaOOPATOPHBIM padoTaM npuBeeH B DOH/IE OLIEHOYHBIX CPEJICTB.

7 OHEHOYHBIE CPEACTBA JJI5sI BXOJHOI'O U TEKYHIEI'O KOHTPOJII,
IMPOMEXYTOYHOU U UTOI'OBOU ATTECTALIMUN (AHHOTALIIUA)

KoHTpoJib 0CBOCHUS TUCHMIUIMHBI MPOU3BOJIUTCS B COOTBETCTBUU ¢ [lomokeHneM O pedTHUHTOBOM
cucreMme oleHKH 3HaHui cryaentos [T HUAY MUODU.

Texkymuii KOHTPOJIb CTYJICHTOB TMPOU3BOAUTCA B JHCKPETHBIE BPEMEHHBIE WHTEPBAJIbI
npenojaBaTesieM, BEAYIINM JEKIUU U MPAKTUYECKUE 3aHATUS 10 JUCIUILTUHE B cleAyommX Gopmax:

* TECTUPOBAHHE;

*  KOJUIOKBUYM;

* BBITIOJIHEHHE 3alIUTa JIA0OPATOPHBIX PadOT;

IIpomekyTOYHBIN KOHTPOJb CTYICHTOB IPOU3BOJUTCS B CIEAYIOIIEH B opme:

* DBK3aMEH

HToroBeIii KOHTPOJIb TIO pe3yibTaTaM CeMecTpa Mo JUCIUILIMHE MPOXOAUT B (opMe MUCEMEHHOTO
9K3aMEHa, KOTOpBIA BKIIFOYAeT B ce0s OTBEThl Ha 2 TEOpeTHYECKHX Bompoca W pemeHus 1 3zamaun. K
HK3aMEHY JOMYyCKAaeTCs CTYAEHT, KOTOPBIA BBIMOJIHHUI Bce JabopaTopHble paboThl. (MeTomudeckue
yKa3aHUs JUIsl CTYJICHTOB IO OCBOSHHUIO TUCIMIUIMHBI TPUBOASTCS B [IprioxkeHun.)

@DOH/IBI OIIEHOYHBIX CPEICTB BKIIOYAIOT B ce€0SI BOIPOCH K TUIOBBIM 33/IaHUSIM, TECThI U KPUTEPHH
KOHTPOJIS, TTO3BOJISIOIIIE OIIEHUTh PE3YIbTAThl 00YUIEHUS 110 TaHHOW JTUCIUTUINHE.

TecTbl SABIAIOTCA OTHUM U3 CPEACTB TEKYILIETO KOHTPOJIA.
Tectl MCHONB3YIOTCS KaK METOJ OLCHUBAHUS YPOBHS C(OPMHPOBAHHOCTH Y OOydaroumxcs
komrereHuit YKE-1 B nporiecce ocBoeHMsI AUCHUITIHHBIL.
IIpumepsl TeCcTOB:
Kunemaruka
TECT 11-1



1. JIBmKeHue ABYX TEI OMUCHIBACTCS YPABHCHHUSIMHU:
X, =10-t+0,4- t? (m), X, =—6-t+2- t? (m). Tena BeTpeTATCS Yepes. ..

BapuaHTbl 0TBETOB:
1)2.4c; 2)4c; 3) 10¢; 4)0,2c.

2. Ilpu cBOOOJHOM Ia/ICHUM TEJIO JOCTUTaeT MOBEPXHOCTH 3eMiu uepe3 5 ¢. CKopocTh Tena y

MOBEPXHOCTHU 3€MJIM PaBHa...
BapuaHTbl 0TBETOB:

1) 10 m/c; 2) 50 m/c; 3) 30 m/c; 4) 40 m/c.
3. Ha pucynke npuBeieHa 3aBUCUMOCTb MPOEKIIMUA CKOPOCTH Vx OT

BpeMeHnu. Hanbonee Vx4
TOYHO OTPAKAET 3aBUCUMOCTD MTPOCKITHH
YCKOpEHUS ax OT BpeMEHU rpaduk. . .
0
ax 4 a4 ax 4
1 ——
1 1
1 1
0 ' » > ' —
t1 E\/t2 t 0 t1 t2) t 0 t1 1 ¢ ! t
: l !
A) B) C)
BapunaHTb!l 0TBETOB:
1) A; 2) C; 3) B.

4. JIBa Tena OpoILIEHBI 10/ OAHUM U TEM K€ YIJIOM K TOPU30HTY C Ha4aJIbHbIMU cKopocTaMu Vo u 2Vo.
€CJIM COMPOTUBIICHHEM BO3/lyXa MpeHeOpedsb. To COOTHOLICHHE NalIbHOCTEH TosieTa S2/S1 paBHo. ..

BapunaHnTb! 0TBETOB:

1) 4; 2) 2; 3)/2; 4) 24/2.

5. Teno OpolIeHO ¢ MOBEPXHOCTH 3eMIH cO cKopocThio 20 M/c oA yriaom 45° k ropu3onty. Paguyc

KPUBU3HBI €70 TPAEKTOPUHU B BEPXHEH TOUKE (CONPOTUBICHUEM BO3/lyXa MpeHeOpeyb) ...

BapuaHTsl 0TBETOB:
1) 10 m; 2) 80 m; 3)30 m; 4) 20 m.

MonekynspHas ¢puznuka
TECT 15-1

1. Ha pucynke nipesacrasieH rpaduk GyHKIIUUA pacipeerne-
HUS MOJIEKYJI HEalIbHOTO rasa Mo ckopocTsaM (pacmpeneneHue MakcBenna), IL

dN

f (V ) = W — JI0JI1 MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKIHOYEHBI B
uHTepBajie ckopocreid oT V 10 V+dV B pacdere Ha eUHUILY 9TOTO HHTEPBAIA.
Jst 3T0i QyHKIIMM BEPHBIM SIBIISIETCS YTBEPXKICHHUE. . .

BapwnaHTs! 0TBETOB:

1) nonoxeHne MakCUMyMa KpUBOM 3aBUCHUT OT TEMIIEPATyphl U OT MPUPOJIBI r'a

2) mpu MOHM)XEHUHU TEeMIEepaTyphl IJIOLIAb 10 KPUBON YMEHbIIAeTCs;

3) IIpU IOHUKCHUU TCMIICPATYPhI BCIMUNHA MAKCUMYMad YMCHBIIACTCS.

f(V) A
2. B TPEX OANMHAKOBLIX COCYaX HAXOAUTCA OJUHAKOBOC KOJIMYCCTBO V)

ra3a, mpuaem T1 > T2 > Ta. Pacnpenenenue ckopocTeld MOJIEKYII B
cocygie ¢ Temneparypoit T3 OyaeT onuchiBaTh KpUBasl. . .
BapwnaHTs!l 0TBETOB:

)G 2) B; 3) A

fiv)a

‘ )
dv
A H

BEF

= ¥

<V

—vy



f(Vx)“

3. B Tpex olMHaKOBBIX COCYIax MPU PABHBIX YCIOBUSX HAXOIUTCS B
OJIMHAKOBOE KoIruecTBO Bogopoaa (Hz), renus (He) u azora (N2).
Pacnpenenenue nmpoekuuii CKOpocTer MOJIEKYJT a30Ta Ha TPOU3BOJIBHOE A
HanpasiieHue X OyJIeT ONUChIBaTh KPUBAs. ..
BapuaHTbl 0TBETOB:

1) A; 2)C; 3) B. 0 V.

v

I
4.Cpenusis KHHETHYECKas SHEPTHS MONEKYJIbl HIeanbHOro rasa npu Temmnepatype T papHa & = —KT .

3neck | = N, + Ngy + 2Ny, TAC Ny, Nop, N — YUCIIO CTETICHEH CBOOOBI MOCTYIATEIBHOT0, BPAIIATEIBHOTO U
K0J1e0aTeNbHOrO ABM)KEHUN MOJIeKYIbl. [Ipu yciaoBUH, YTO UMEIOT MECTO TOJIHKO MOCTYNATEIbHOE U
BpalareabHoe IBMKeHUE, st Bogopoaa (H2) uuciio | paBHO
Bapuantsl 0oTBETOB:
1) 3; 2) 7, 3) 6; 4) 5.
5. CpenHsisi KWHETHYECKAsE SHEPTHUSI MOJIEKYII Ta3a npu Temrepatype T 3aBUCUT OT X CTPYKTYpPBI, YTO
CBSI3aHO C BO3MO>KHOCTBIO PAa3JINYHBIX BUAOB JBIKCHHUS aTOMOB B MoJieKyJie. CpeaHsist KHHETHYeCKast
sHeprus MoJekyn napos Boabl (H20) paBHa...

BapuaHTbl OTBETOB:

l)§k-T; Z)EK-T; 3)3k-T; 4)Zk-T.
2 2 2

Ko/110KkBHYM SIBJISIETCA OJHUM U3 CPEJCTB TEKYLIETO KOHTPOJIS.

KonnokBuym pekomMeHAyeTcs UCIIOIb30BATh JIJIsl IPOBEPKHU U OLIEHUBAHUS 3HAHUM, YMEHUHN U
HaBBIKOB CTYJICHTOB, MOJYYEHHBIX B X0JI€ 3aHATHI 110 OCBOEHUIO ONPEICICHHON YaCTH AUCUUTLIAHBI
«Dusukay.

[Tpumepsl BOPOCOB K KOJJIOKBUYMY:

MoJiekyJasipHO KMHETHYECKAsI Teopusl

1. Yto Takoe cTeneHu cBOOO bl MOJIEKYIIbI?

2. Kakue Buabl cTeneHnei cBOOOIbI CYIIECTBYIOT Y MOJIEKY?

3. O0BgCcHUTE IPUHIIUIT PABHOTO pacIipe/ie]IeHHs SHEPTUHU TI0 CTENEHSIM CBOOOIBI.

4. HaiinuTe yncna nocrynareiabHbIX, BpaIlaTeIbHbBIX U KOIeOaTeIbHbIX CTeNeHel cBOOOAbI IS
moiiekya Clz, H2O u C2Ho.

5. Haiigure uncio nocTynaTeabHbIX, BpallaTelbHbIX U KoJeOaTeIbHbIX CTeeHelH cBOOOAbI
Mmoutekyn COz (nunetinas) u NHs.

6.ChopmynupyiiTe OCHOBHBIE IMOJOKEHUS MOJIEKYJISIPHO-KMHETHIECKON TEOPUH BEIIECTBA.

7. Hanummnre 0OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUUYECKON TEOPHH.

8. HanumuTe BelpakeHHE JaBJICHUS UCAbHOTO ra3a Yyepe3 CPeHIO KHHETHUYECKYIO SHEPTHIO
JBUKEHMSI €TO0 MOJIEKYII.

9. Kakast sHeprus npuxoauTcsi B CPETHEM Ha OJIHY CTENEeHb CBOOOABI?

10. YeMy paBHO YHMCIIO NOCTYNATENbHBIX CTENIEHEH CBOOOIBI Y MOJIEKYJIbI?

11. YUemy paBHO 4MCIIO BpalaTeIbHBIX CTETIEHENH CBOOOABI Y 0OIHOATOMHOM MOJEKYJIbI?

12. Yemy paBHO YMCIIO BpAIIaTENIbHBIX CTENEHENW CBOOOIbI y ABYXaTOMHOI MOJIEKYJIbI?

13. Uemy paBHO YHCIIO BpallaTeIbHBIX CTENEHENW CBOOOABI y TPEX- 1 00Jiee aTOMHOM MOJIEKYJIbI?

14. HazoBure nporuecc, B KOTOPOM HE U3MEHSETCS] BHYTPEHHSSI SHEPTUs rasa.

15. Kakomy mporieccy COOTBETCTBYET HEU3MEHsIeMasl CPEIHSISI KHHETHUECKast SHEPTUSl MOJIEKYJIbI?

DIeKTPOMarHeTusm
1. Cuna u uioTHOCTh TOKa. Hampasnenue Toka.



3akon Oma A7 OJTHOPOAHOTO Y4acTKa B MHTErpasibHOW U U depeHaabHoi popmax.
3akoH Oma jy1st HeogHOpoaHOTO yyacTka. DJIC u HanpshKeHue.

3axon OMa 11 3aMKHYTOH 1enu. Tok KOPOTKOro 3aMbIKaHUS.

[TocnenoBarenbHOE, MapaICIbHOE COSTMHECHUE PE3UCTOPOB.

[TpaBwmia Kupxroda.

[TocnenoBarenbHOE U MApAJIICIIBHOE COSTMHEHUE UICTOYHUKOB TOKa.

PaboTta 1 MOIIHOCTh OCTOSIHHOI'O TOKA.

3aBHUCUMOCTb IMOJIE3HON MOIITHOCTH OT TOKa M BHeIIHero conpoTtuiienus. KIIJ nctounuka

©ONDOAWN

TOKa.

10.3akon [xoynsa-JIenmna.

11. Usmepenue toka. [lonkimtouenue amnepmerpa. Pacipenue npeaeaoB U3MepeHus
amrepMerpa.

12. V3mepenue Hanpspkenus. [loaxmouenne BonpTMeTpa. Pacmmpenue npenenoB n3mepeHus
BOJIBTMETPA.

13. CunoBbie XapakTepUCTUKH MAarHUTHOTO TIOJISL, CBSA3b MEX Ty HUMH. OnpeneneHue

HaIpaBJIEHUS] BEKTOPOB BuH.
14. Cuna Amnepa. Benuuuna u HaripaBjieHuUe.
15. BsaumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.
16. Cuna Jlopenua. BennuuHa u HampaBlieHUE.
17. 3akon buo-Casapa-Jlamnaca.
18. Teopema 0 HUPKYISAIUN BEKTOPA MATHUTHOM MHIYKIIMH.
19. MaruutHbI ToTOK. PaboTta cuir AMIiepa 1o nepeMenieHuo TIPOBOTHUKA C TOKOM.
20. Dueprust MarHuTHOTO MOJIsL. OObEMHAs MJIOTHOCTh SHEPTUU MAarHUTHOTO TTOJIS.
21. OCHOBHOW 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIMH Il 3aMKHYTOTO KOHTYDpA.
22. IlpaBuno Jlenna. HanpaBneHue WHIyKIIMOHHOTO TOKA.
23. DNeKTpOMarHuTHasi MHAYKIHUS B IBUXKYIIEMCSl OTPE3KE MPOBOIHUKA.
24. Camounaykius. 9JIC caMOMHAYKIINH.
25. HampaBnenue Toka camouHAYKIuH (TipaBmiio JIeHra).
26. H1yKTUBHOCTH KOHTYpa. UHIYKTUBHOCTH COJICHOM/IA.
27. DKCTpaTOKH MPH 3aMbIKaHUH U PA3MBbIKAHHUU IICTICH.
28. Toku ®yko. Metonbl yMeHbIIEHUS TOKOB DYKO.
29. Baumownnmykius. 3J1C B3anMOWHIYKIINH.
30. B3auMHas MHIYKTHBHOCTb, CBSI3b C HHAYKTUBHOCTSIMH KOHTYpOB Liu Lo.

JlabopaTopHbie padoThl

J171st ycTienmHOro BBIMOJIHEHUS JTa0OPAaTOPHBIX padOT CTYIEHTY HEOOXOIUMO CaMOCTOSTEIEHO
M3y4YUTh OIHCAHUE JIA0OPATOPHOM padOTHl MO METOAUYECKUM yKazaHusM. [Ipu moaroroske k
nabopaTopHOit paboTe U MOTYUYSHHs IOMYyCKa CTYIEHTY HEOOXOIUMO 3aHECTH B TaOOPATOPHYIO TETPab:
Ha3BaHUE PabOThI U €€ HOMED, 1IeTb PabOThI, KPATKOE TEOPETUIECKOE OMHUCAHKE, PA0OUYIO CXEMY
yCTaHOBKHU, TaOIUIIBI, pacyeTHbIE GOPMYIBI, (GOPMYIIBI TSl pacyeTa MOTPEIIHOCTEH.

BBIHOJ'IHGHI/IG pa6OTI>I 3aKAaHYNBACTCA COCTABJICHUCM KpaTKOFO OT4YCTa U HAIITUCAHHUEM BBIBO/I4, B
KOTOPOM CJIEAYET yKa3aTh:

1) 4TO ¥ KAaKUM METOJIOM HCCJIEI0BAJIOCH;

2) KaKkoi pe3yapTaT ObLI MOJIYYeH, C KAKUMHU MOTPEITHOCTIMU;

3) KkpaTKoe 00CYXKeHHE TTOJIYYCHHBIX PE3YJIbTaTOB (COOTBETCTBYIOT JIM IMOJTYyYEHHBIE PE3yIbTaThI
TEOPETUYECKUM MPEACKA3aHUIM WM TAOIMYHBIM JaHHBIM, €CJIM HET, TO KaKOBa BO3MOXKHASI IPUYMHA
3TOTO HECOOTBETCTBHS);

4) aHanu3 MorpenrHocTel (ykasarh, KakoB XapaKTep MOrPeurHOCTel pe3yabTaTOB — MPUOOPHBINA WK
CITyJalHBIN, KaKWe U3 U3MEPSEMbIX BEJIMUUH BHOCAT HaUOOJIBIINNA BKJIa/ B IIOTPEIIHOCTh PE3YJIbTATA).

Jis 3amuThl 1a00paTopHOI pabOThl HEOOXOIUMO MOATOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI,
KOTOPBIC IPUBEJICHBI B KOHIIE KAXK0W paOOTHl METOIMUECKHUX YKa3aHUH K 1a00paTOpHBIM paboTam.

[IpuMep KOHTPOIBHBIX BOIIPOCOB:



Mexanuka:

el N =

©oo~No O

18.
19.

20.
21.

22.

23.
24,

25.

26.
27.
28.

29.
30.
31.

32.
33.
34.

35.

36.
37.
38.
39.
40.

OcHOBHOE ypaBHEHHE IMHAMHUKHU MOCTYMATEIbHOTO JBUKEHUSA?

Onucarb IBHXKeHHE OpYyCKa M0 HAKIIOHHOW IJIOCKOCTH, KaKWe CHJIbI ISHCTBYIOT Ha HEro?
Kakumu ypaBHEHHSIME ONUCHIBAIOTCS IBUKECHHS OpycKa U Tpy3a?

Kakoe nBukeHne Ha3bIBaeTCsl paBHONEPEMEHHBIM? 3aNUIINTE KHHEMAaTHUYEeCKOE ypaBHEHUE
TaKOTO JIBH>KCHHUSI.

Urto Ha3wiBaeTcs yckopeHueM Tena? KakoB ero hpu3udeckuid CMbICT?

BriBenute popmyiy (1.2), HO3BONISIONIYIO ONPEACTUTh YCKOpPEHUe OpycKa.
Chopmynupyiite 3akonbl HproTOHA.

KakoBbl OCHOBHBIE OCOOEHHOCTH MOHSITHS “‘cria’?

Uro Ha3biBaeTcs cuctemoii otcueta? Kakue cucteMbl OTcueTa Ha3bIBAIOTCS MHEPLIMAIbHBIMU, &
Kakue - HemHepiuuaibHeiMu? [IpuBenuTe npumepsl.

. KakoB nopsiiox (anroputm) pemeHus 3aad AMHAMUKN CUCTEMbI CBSI3aHHBIX Tel?
11.
12.
13.
14.
15.
16.
17.

JlaiiTe onpeneneHue CUIIbl TPEHUS CKOJIbKCHMUS.

3aBUCHUT JTU KO3(PPUIIMEHT TPEHUS CKOJIbKEHUS OT Macchl Tena?

Brnusier 1 rutomaabs COMPUKOCHOBEHUS TeJl Ha BETMYUHY KO (DUIIMEHTA TPEHHSI CKOJIBKCHUSA?
MosxeT 11 Ko3hULIMEHT TPEHUS CKOJILKEHHSI UMETh 3HaYeHHUE, OOJIbIIee eAMHHIIbI?

Urto Ha3zwiBaeTcs cuiioi TsxecTu? Kakoe yckopeHue cooOIaeT Teny cuiia TsKecTu?

Kakas cuna HazpiBaeTcs cuiioi peakiuu onopsl? KakoBa npupoja 3Toil Cuiibi?

[Ipumenute Tpetuii 3akoH HploToHa U151 cieayromux nap B3auMo/IeHCTBYIOIINX Tell: “Opycok 4 —
I0CKOCTh 17, “Opycok 4 — HUTH 87, “rpy3 9 — HUTH 8” (puc. 1.1).

BeiBenure pacuetnyro ¢popmyiy (1.1).

Kakue kosie6anus Ha3bIBalOTCS FapMOHMYECKUMU? 3aMUIINTE YPaBHEHUE FrApMOHUYECKUX
KoJIeOaHuH.

Uro Ha3bIBaeTcs MEPUOOM, YaCTOTOMU, (ha30i TapMOHUYECKUX KOJIeOaHun?

Kak mensiercs co BpeMeHeM CKOpOCTb U YCKOPEHUE MaTepUalIbHON TOUYKH, COBEPILAIOLIEH
rapMoHHYEcKHe Kojebanus?

Kak mensiercs co BpeMeHeM KHHETHYecKasi, IOTEeHIMaIbHas, [0JIHasi SHEPTus MasiTHUKA,
COBEpIIAIOIIIETO rapMOHUYECKHE KoJebanus?

Uro Ha3biBaeTcs (pU3NUECKUM MasSTHUKOM?

BeiBenute nuddepennpanbHoe ypaBHEHHE TapMOHUYECKHUX KoJieOaHuil (pru3nyeckoro MasiTHUKa U
3aMUIIUTE PEIIeHNEe ITOr0 ypaBHEHUS.

[Touemy npu npoBeCHUM U3MEPEHUH YTOJI OTKJIOHEHUS (PU3MUECKOr0 MasiTHUKA JIOJKEH OBbITh
HebopImM ~10°7

UYro HazbIBaeTCs MPUBEACHHON JUIMHON (U3NYECKOro MasiTHUKA?

Uro Ha3bpiBaeTcs MOMEHTOM uMHepuuu Tena? KakoB pusndeckuii cMbICT 3TON BEITUYUHBI?

Kak MOMEHT uHepLuu Tena, Bpalarollerocst BOKpYr HEMOIBUKHOM OCH, 3aBUCUT OT XapaKkTepa
pacnpeziesieHus: ero Macchl OTHOCUTENBHO 3T0H ocu? 3anumure GopMyIly, OMUCHIBAIOIILYIO 3TY
3aBHCHUMOCTb.

Kax ¢popmynupyrorcst 3aKOHbI COXpaHEHHUS! UMITYJIbCa, MOMEHTA UMITyJIbca?

[Touemy HEOOXOTMMO BBEJICHUE JIBYX Mep JABHKEHU?

Kaxk chopmynupoBaTh 3aKOH COXpaHEHHsI MeXaHWUeCKou sHeprun? KakoBbl ycloBuUs €ro
IIPUMEHUMOCTH?

Urto noHnMaeTcs o] MEXaHUYECKUM yJapom?

KaxoBbI OCHOBHBIE pa3iInuus yIpyroro u HEynpyroro yaapa?

Kakue xapakTeprucTUKU yIIPyroro U HEyNpyroro yaapoB Haubosee MoJHO pac-KpbIBAalOT UX
conepxanue?

Kak xonnyecTBeHHO BbIpa3UTh BEIMUHUHBI KO3 (PHIIMEHTa BOCCTAHOBJICHUS U YHEPTUU
nepopmaruu?

Kak nony4uuts BelpaskeHue A KodpuimeHTa BOCCTAaHOBIIEHUS U SHEprUu JedopMariuu?
KaxoBa npuunHa BOZHUKHOBEHUS CHJIBI TPEHUS U €€ mpupona’?

Kaxue BuabI cUil CyXOro BHELTHETO TPEHUS CIIEAYET pa3inyaTh?

Kakoii Bun umeer 3akoH AMoHTOHA — KyroHa a5 pa3inuuHbIX BUAOB TPEHUS?

Kak BeIMIsIIUT KapTHHA JegopMaiii U JeHCTBYIOMNX CUJT IPU KaYeHUH?



41. KakuMM ypaBHEHUSMU ONMCHIBAETCS IBUYKEHUE KPYIJIOTO TeJa, KaTAIIErocs ¢ TpeHueM?
42. KakoBa mipupoja cwi TpeHus? Buabl TpeHus.

43. Ot 4ero 3aBUCHUT CUJIa TPEHUS MTOKOsI, KO3(PPHUIINEHT TPEHUs TTOKOs?

44, BeiBectr popMyIty I onpeaesieHust KO3 UIIMEHTa TPEHUS TTOKOSI.

45. Kak 3KCcriepMEHTAIbHO ONPeeNUTh KO3()(UITMEHT CHITBI TPEHUS TIOKOSI?

MonekynsipHasi GU3HKa U TEPMOJMHAMHKA

1. Yro takoe ynpyras BosHa? OXapakTepu3yiHTe NpOLecC pacupOCTpaHEHUs YIIPYToi BOJIHEI B Ta3e.

2. BrBeaute GpopMyIily CKOPOCTH PacIipOCTPAaHEHHS YIIPYTOM BOJHBI.

3. CdopmynupyiiTe nepBblii 3aKOH TEPMOANHAMUKH. 3allUIINTE 3TOT 3aKOH ISl H300apHOTO,
U30XOPHOr0, H30TEPMHUUYECKOTO U aJ1abaTHOrO IPOLECCOB.

4. Kak ompezemnsieTcsi TEIIOEMKOCTh ra3a Py H30XOpHOM M U300apHOM Iporeccax?

5. TMouemy mporecc pacpocTpaHEeHUs! 3BYKOBOI BOJHBI B ra3e — anadaTHBIN?

6. B uem 3akimodaeTcs pe30HAHCHBIM METO]] OIPE/ICICHHS CKOPOCTH 3ByKa B rase?

7. Tlouemy npu pacnpOCTpaHEHUH 3BYKa B 3aKPHITOM KJIAIIaHE MOT'YT 0Opa30BBIBATHCS Y3JIbI U

nyqHoctu? [Ipy Kakux ycaoBUSX OHH 00pa3yroTCs?
8. Kak usMmeHsiercs CKOpOCTh 3ByKa B BO3AyX€E IMPU U3MEHEHUH €T0 TeMIIEPATyphI?
9. UeMy paBHO TEOPETUUYECKOE 3HAUCHUE MOKA3aTeNs anadaThl BO3yXa, BHITEKAIOIIEE U3
KJIACCUYECKON TEOPUH UJICAIBHOIO ra3a?
10. Hanumure ypaBHeHHE MII0CKOM Oeryiieit BonHbl. [laiiTe onpesenenne OCHOBHBIX XapaKTEPUCTUK
(amruTuTy 81, (ha3bl, IEPUO/IA, YACTOTHI, THHBI BOJIHEI).

DNEeKTPUYECTBO U MarHeTU3M

1. Uro Takoe cuna Toka? B kakux eauHUIaX u3mepsiercs?

2. Uro takoe DJIC? B kakux eauHHUIIAX U3MEPSIETCS?

3. Cdhopmynupyiite 3akoH OMa 17151 3aMKHYTOH LIETIH.

4. Ob6ochyiite hopMyIty AJsl pacyeTa IMOJHON MOILTHOCTH UCTOYHHUKA TOKA.

5. OO0®bsacHUTE, TOYEMY IPU HEKOTOPOM COMPOTUBIICHUN HATPy3KH MOJIE3HAs MOIIHOCTD
JIOCTUTAET MAKCUMAJIbHOM.

6. Chopmynupyiite ycioBue CoriiacoBaHUsI HCTOYHUKA M HATPY3KH.

7. Yemy paBHa M0JIe3HAsI MOIIIHOCTh B PEKUME COTJIACOBAHUS?

8. Haiite onpenenenune KI1/] uctounnka Toka.

9. Uemy paBen KIIJl B pexxume cornacoBanusi?

10. [Touemy noctuxenue KIIJI nctounuka, 6IU3K0ro K eJMHULIE, HE UMEET MPAKTUIECKOro
3HaYeHUs?

11. B yeMm cocTouT cyTh rpaduyeckoro MeTosia OnpeeNeHus Toka «KOPOTKOTO 3aMbIKaHUS

u DJIC? Kak Ha3bIBaeTCsl TOT METOA?

12. Chopmynupyiite 3akonsl Kupxroda.

13. Kakwue nienu Ha3bIBAIOT Pa3BETBICHHBIMHI U HEPa3BETBICHHBIMU?

14. 3aBUCHUT JIU BBIOOD MOJOKUTEIHHOTO HAMIPABIIEHHUS HAMIPSIKEHUS OT TOJI0KUTEIIBHOTO
HampaBJIeHUs TOKa?

15. UTto Takoe IEKTPUIECKUN TOK?

16. JlaiiTe onpesenenne BeTHUMHBI (CUIIBI) TOKA.

17. JlaiiTe onpeneneHne pa3HOCTH MOTEHIINATIOB (HAMPSKCHMS ).

18. Hanummre hopmyiy, CBI3bIBAIONIYIO MIPUPAICHHE TOTCHIIMATIOB U HAMIPSDKEHUE.

19. Urto Takoe pezuctop?

20. Hanummure hopmyiy amst CONpOTUBIEHUS MOCIEI0BATENILHO COSAMHEH-HBIX PE3UCTOPOB.

21. Hanummre hopmyny ais conpoTuBieHUs NapaliieIbHO COETMHEHHBIX PE3UCTOPOB.

22. Hanummre 3akon Oma anst yyactka nernu. CpaBHUTE ero ¢ 3akoHoM Oma B
muddepennranbHON (JIOKATBHOMN) (hopme.

23. 3anumute 3akoH OMa JIst HEOHOPOJHOTO YYaCTKa e .

24, Kakumu xapakTeprucTukaMu onucbiBaeTcst ucTouHuk J(C?

25. Cdopmynupyiite nepssiii 3akoH Kupxroda. Kakoe cBoiicTBO 3apsiaa oH oTpakaer?



KBanToBas onTuka
1. Yro HazpiBaeTcs BHEMTHUM (oTodhderTom?
2. Kakum ocHOBHBIM 3akoHaM nouauHseTcst potodrdhdext?
3. Hammmure ypaBHeHue DiiHmTeliHa 11 poTorddexra ¢ pacmudpoBKoii 0003HAUCHHH.
4. Yto moHMMAETCs 1I0J] MHTETPaIbHOW YyBCTBUTEIBHOCTBIO (poTOAIEMEeHTa?

5. Uto nmoHuMaeTcs 1o 3a/1ep>KUBaroIIUM MOTEHIIHAIoM?
6. Uro Takoe kpacHas rpanuia potodddexra?
7. I'mnotesa DiinmTelina 11 Gorordpdexra?

8 YHEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE

Tabnua 8.1 — O0ecneyeHre AUCUUIIIIMHBI OCHOBHOM U JIONIOJIHUTENBHOM JINTE]

JUCLHUTIJIMHBI

8.1 IlepeyeHb OCHOBHOIi U 1I0NOJIHUTEIHLHON Y4eOHOI TUTEpaTyphl
B nepedeHb OCHOBHOM JIMTEpaTyphl BKIFOYAIOTCSA M3JaHUs, UMeromuecs B ¢ponaax oubmmoreku [JUTU
HUAY MUOU (B snekTpoHHO-O0nOIMoTeuHO0# cucreme u (mim) oudanorexe JJUTU HUAY MUODN).

PATYPOIl IO TUCUUILIMHE

N ABTOp HasBanue Mecto HanmenoBanue I'on Konngectso
n/n W3AaHus W3aTeNbCTBA | M3JAHUS 9K3EMILISIPOB
OcHoBHasi TUTEpPaTYpa
1 Casenbes, Kypc ¢msuku. T. 1. CaHkr- Jlanp 2021 3BC «Jlaub»
. B. MexaHuka. [etepOyp https://e.lanbook.com/book/1
MonexymnspHas Qu3nKa r 52453
2 Casenbes, Kypc ¢msuxu. B 3 T. CaHkr- Jlanp 2022 3BC «Jlaub»
. B. Tom 2: DaeKTpUIecTBO. [etepOyp https://e.lanbook.com/book/
Komnebanus 1 BOHEL r 184164
BonnoBas ontuka
3 Cagenbes, Kypc ¢uzukn. T. 3: Cankr- Jlanb 2019 | OBC «Jlamb)»
U.B. KsanroBas ontuka. IMetepOyp https://e.lanbook.com/book/1
AtomHas ¢usuka. Puzuka | r 17716
TBepAoro rena. Pusuka
aTOMHOTO SI/Ipa 1
9JIEMEHTAPHBIX YaCTHII
4 CaBenbes, COOpHUK BOIIPOCOB H CaHkT- Jlanb 2019 9BbC «Jlanb»
W. B. 3aj1a4 1Mo o0IIei Ppu3nKe IerepOyp https://e.lanbook.com/book/
r 125441
JlonoIHuTe IbHAS JIUTEpaTypa
4 YepToB 3amavHuK 10 QU3HKE Mocksa OU3SMATIIUT | 2002 20
AT.,
Bopo0Obes
A.A.
5 Hetnad Kypc dusuku Mocksa Beicmas mkona | 2001 10
A.A.
6 3eHIoBa JlaGopaTopHbIit Humutpos | JUTU HUAY 2020 25
I'B., MIPaKTUKYM T10 OOHIei rpaa MHUDU
Karaesa ¢usuke. Yacto 1.
I'B. MexaHuka
7 KaraeBa JlaGopaTopHbIit Humutpos | JUTU HUAY 2020 25
I'B., MPaKTUKYM IO 00men rpaj MHUDOU
3eHnoBa ¢usuxe. Yactp 2.
I'B., «MonekynspHast pU3UKa 1
TomyGeBa OCHOBBI CTaTHCTHYECKOH
K.B. TEPMOJIUHAMUKN»
8 KaraeBa JlaboparopHsiit HJumutpos | JUTU HUAY 2019 25
I'B., MIPaKTHKYM IO 00men rpazm MHUOU
3eHnoBa ¢usnke. Yacts 3.
I'B, «DNMEKTPUIECTBO U
T'onyGeBa MarHeTu3my». — 2-e u3l.,
K.B. HCIPABICHHOE U JIOII.



https://e.lanbook.com/book/152453
https://e.lanbook.com/book/152453
https://e.lanbook.com/book/184164
https://e.lanbook.com/book/184164
https://e.lanbook.com/book/117716
https://e.lanbook.com/book/117716
https://e.lanbook.com/book/125441
https://e.lanbook.com/book/125441

T'onmyGeBa JlaboparopHsrii HJumutpos | JUTU HUAY 2020 25
K.B,, MIPaKTUKYM TI0 OOIIIeH rpaj MHUOU
3enrona ¢uzuke. Yacts 4
I'B., «Onrrka. AToMHast
KaraeBa ¢bu3nKa
' B. — 1-e u3n., cTepeoTHI.
9 3eHI0Ba Meronuueckue yka3zaHus Hdumvurpor | AUTU HUAY 2021 25
I'.B. M 3aJIaHUS K rpan MHUOU
MIPAKTUIECKUM 3aHATHSM.
Yacts 1. — 1-e u3n.,
CTCPEOTHIL.
10 | 3enmosa Metoandeckue yka3aHus HJumutpos | AUTU HUAY 2021 25
I'.B. M 3aJaHus K rpajn MUDOU
MPAKTUICCKUM 3aHITHSM.
Yacts 2. — 1-e u3n.,
CTCPEOTHIL.
11 | 3ennosa Metoandeckue yka3aHus HJumutpos | JUTU HUAY 2021 25
I'.B. M 3aJIaHUS K rpan MHUOU
MIPAKTUICCKUM 3aHATHSM.
Yacts 3. — 1-e u3n.,
CTEPEOTHII.

https://elibrary.ru Hayunas snekTponHas 0ubimoreka

8.2 Ilepeuennb pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKANIMOHHOM ceTn « UHTEpHET»

[Iepedyens pekomenayeMbIX IHTEpHET CalTOB:

http://uisrussia.msu.ru Yuausepcurerckas nHGopMauonHas cucrema «Poccusi»

https://www.labster.com/ BupryasibHbie 1a00paTOpHH 1)1 YHUBEPCUTETOB M IIIKOJ

http://www.school.edu.ru/ Poccuiickuii 00pa3oBaTeibHbIil MOpTal

http://www.edu.ru/ ®enepanbubiii mopran «Poccuiickoit 00pa3oBaHue»

https://www/chem.msu/ru "Chem Net"- xumuyeckas nHGOpMaLMOHHAS CETh

http://www.spbdk.ru/catalog/science/section-191/ Cankr-IletepOyprckuii 1oM KHUTH

Tabnuia 8.2 — PexoMmeH1yeMble 3JIeKTPOHHO-0MOINOTEUHbIE CHCTEMBI

Ne

HaunmenoBanue pecypca

Tematuka

1

95bC HUAY MUDU:
http://libcatalog.mephi.ru

OO6mas pusnka: MexaHuKa, MOJIEKYJIIpHas
($u3MKa U TEpMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs ONTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENa,
aToMHas (pu3MKa ¥ KBaHTOBAs MEXaHUKa,
(u3KKa s171pa ¥ 3JI€MEHTApHBIX YaCTHI]

3BbC «3nanmym» - http://znanium.com

OO6mas pusmka: MexaHuKa, MOJIEKYJIIpHas
($u3MKa U TEpMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs ONTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENA,
aToMHasl (pu3MKa U KBaHTOBAs MEXaHUKa,
(u3MKa s171pa ¥ 3JI€MEHTAPHBIX YaCTHI]

9BC U3IaTenbCTBa «JIaup»

http://e.lanbook.com

OO6mas ¢pu3nKa: MexaHuka, MOJIEKYJISIpHast
(hu3MKa U TEPMOTMHAMHUKA, JJIEKTPOCTATHKA,
3JEKTPOMarHeTu3M, BOJIHOBAsI OITHKA,
KBaHTOBAsl ONTHKA, (DU3UKA TBEPJIOTO TeJa,
aToMHas (hU3MKa U KBAHTOBAsI MEXaHUKA,
(busmKa syIpa u DJIIEMEHTAPHBIX YaCTHI]

3BbC «Opmnaiit» http://biblioteka-onkin.com

OO6mas pusmka: MexaHuKa, MOJIEKYJIIpHAs
(u3MKa U TepMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs OINTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENa,
aToMHasl (pu3KKa ¥ KBAaHTOBAsi MEXaHUKA,



https://elibrary.ru/
http://uisrussia.msu.ru/
https://www.labster.com/
http://www.school.edu.ru/
http://www.edu.ru/
https://www/chem.msu/ru
http://www.spbdk.ru/catalog/science/section-191/
http://libcatalog.mephi.ru/
http://znanium.com/
http://e.lanbook.com/
http://biblioteka-onkin.com/

(u3KKa s171pa ¥ SJIeMEHTapHBIX YaCTHI]

OBC «Aiibykcey»: http://ibooks.ru

OO6mas pusnka: MexaHuKa, MOJIEKYJIIpHAs
¢u3MKa 1 TEPMOTMHAMUKA, IIEKTPOCTATHKA,
9JIEKTPOMArHETH3M, BOJIHOBASI ONTHKA,
KBaHTOBasI ONTHKA, (PU3UKA TBEPAOTO TEJIa,
aToMHast (pu3HKa ¥ KBaHTOBAs MEXaHUKA,
¢bu3MKa apa ¥ YIEMEHTAPHBIX YaCTHUI]

9BbC «YHuBepcaipHas
http://biblioclub.ru

ouobIUOTEKAY:

OOmas pusmka: MexaHuKa, MOJICKYJIIpHAs
(bu3MKa 1 TePMOJMHAMUKA, 3JICKTPOCTATHKA,
AIIEKTPOMAarHeTH3M, BOJIHOBAsI ONITHKA,
KBAHTOBAsI ONTHKA, PU3UKA TBEPIOTO Tena,
aTOMHasAa (1)1/131/11(21 1 KBAHTOBAas MCXaHHKaA,
(bu3HKa spa U JIEMEHTAPHBIX YaCTHI]

OBC «Jlamwpy»: http://e.lanbook.com

OOmas pusmka: MexaHuKa, MOJICKYJIIpHAs
(bu3KKa 1 TepPMOJMHAMUKA, 3JICKTPOCTATHKA,
AIIEKTPOMAarHeTH3M, BOJIHOBAsI ONITHKA,
KBAHTOBAsI ONTHKA, (pU3UKa TBEPIOTO Tela,
aTOMHaA (1)I/I3I/IK8, U KBaHTOBas1 ME€XaHHKa,
(bu3HKa siIpa U JIEMEHTAPHBIX YaCTHI]

DnexTpoHHO-OnbmHoTeuHas cucrema IPR
BOOKS

Oo6mas ¢pusnka, GU3NIECKHUI IKCIIEPUMEHT,
00paboTKa pe3yJIbTaTOB U3MEPEHUI

OBC «KoHCYnbTaHT CTyIEHTa»

Oo6mas ¢pusnka, GU3NIECKUI IKCIIEPUMEHT,
00paboTKa Pe3yJIbTaTOB U3MEPECHUI

8.3 Ilepeuyenr WHPOPMALUUOHHBIX TEXHOJOIHH,

HCIIOJB3YEMBIX IIPH OCYHIECCTBJICHUM

00pa30BaTeIbHOIO Mpolecca Mo JMCHMILIMHE, BKIKYasi NMepeyeHb MPOrPaMMHOr0 obdecrevyeHus: U
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuia 8.3 — I[lepedeHp TUIIEH3UNOHHOTO M CBOOOIHO PACHIPOCTPAHSIEMOr0 MPOrPAaMMHOT0 00eCIeUeHUS

Ne HanmenoBanue Kpartkoe onncanue

1 | Windows 10 Pro OnepannoHHas cucTeMa

2 | Microsoft Office [TakeT 0(h)MCHBIX MPHIOKEHUH

3 | bpaysepsi: Internet Explorer 10, Internet Explorer 9, Internet CrieruanbHbBIE TIPOTPAMMBI JJIsT

Explorer 8, FireFox 10, Safari 5, Google Chrome 17 IPOCMOTpa BeO-CTpaHMII, TOUCKA

KOHTEHTa, (paiiioB U UX
kaTtasioro B IHTepHeTe

4 | Arruriaruat. BY3 HNuTepHeT-cepBUC 715 BY30B,

npeIHa3HaYCHHBIN IS OLIEHKH
CTETIEHU CaMOCTOSTEITHHOCTH
MUCHMEHHBIX padboT
00yJaronmxcst

Ta6nnua 8.4 — HepequL HpO(i)CCCHOHaHBHLIX 0a3 JaHHBIX U I/IH(l)OpMaI_[I/IOHHBIX CIIPAaBOYHbIX CUCTCM

Ne

Hanmenosanue

Temaruka

DJIEKTPOHHBIN agpec

O6pazoBarenbHas maatdopma FOpaiit

O6mas ¢pusmka,

(buznueckuit

HKCIIEPUMEHT, 00paboTKa
€3yJIbTaTOB U3MEPEHUN

https://urait.ru/

"KoHCynbTaHT CTyAEHTa»

O6mas ¢pusmka,

buznueckuit

HKCIIEPUMEHT, 00paboTKa
€3yJIbTaTOB U3MEPEHUN

https://www.studentlibrary.ru



http://ibooks.ru/
http://biblioclub.ru/
http://e.lanbook.com/

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

No HawnmenoBanne moMemeHni ISt TpOBEACHUS Anpec (MeCTOTOI0KEHHE ) TTOMEIIICHUH JIITST
- BCEX BHIOB YUSOHOU JIEATEILHOCTH, MPOBEJCHUS BCEX BUJIOB YUCOHOU NESITECIILHOCTH,
MPEyCMOTPEHHOW YYSOHBIM IUIAHOM, B TOM MPEyCMOTPEHHON YUYEOHBIM IJIAHOM (B ClIydae
4ycIie TOMELIECHUS I CaMOCTOSITEIbHON peanu3anuu 00pa3oBaTeIbHON TPOTrPaMMEI B
paboThI, C yKa3aHUEM NEPECUHSI OCHOBHOTO ceTeBoi (hopMe JTOTIOTHUTEILHO YKa3bIBACTCS
o0opyoBaHus, yueOHO HATJISHBIX TTOCOOUIA HauMEHOBAaHUE OPraHU3alMU, C KOTOPOU
1 MCTIOJTB3YEMOTO MMPOTPaMMHOTO oOecTiedeHus 3aKIIIOYCH JIOTOBOP)
1 | YueOnas aynuropus JJisi MPOBedeHUsT 3aHATHIHNL 433507, YapsHoBckast 00nactp, T. JluMutpoBrpan, yi.
101 Kyii6pimesa, 294
[0CcaJ04YHbIX MeCcT — 16; ruromans 59.42 xB.M.;
CIeHaTH3UPOBaHHAS MEOCIh:
YueOHas qocka — | mr., cTon cTyaeHYecKuit — 12 mT.,
CTOJI IPENOIABATEIbCKUMN — 2 IIT., CTOJ KOMIIBIOTEPHBII
—12 wr.,
CTybs — 31 mT., KoHAUIMOHep — 1 mIT.
TexHu4eckue cpeacTBa 00yUCHHUsL:
KoMmmbrotreps! (MOHUTOP, CUCTEMHBIH OJIOK, KJIaBHAaTYpa,
MblIika) — 10 mr., mpoextop — 1 mT., 3xkpaH — 1 mrT.
nporpammuoe obecrneuenue: OC Windows XP,
Microsoft Office 10
2 | YueOHas ayauTopusi JJIsl MPOBedeHUs 3aHATHIA 433507, YapsHoBCcKast 001macTp, r. JIUMUTPOBIpaz, yiI.

Ne203

I0CaJ0YHBIX MeCcT — 12; ruromanb 52,25 KB.M.;
CHeNHaTH3upOBaHHas MeOelh: yaeOHas qocka — | mr.,
CTOJI CTYAEHYECKHUH — 12 1IT., CTOJ NpenoaaBaTeabCKui
— 1 .

cTOJI 1a0OPaTOPHBIH — 8 WIT., CTybs — 28 WT., mKad
JIByXCTBOpPYAThIi — 1 1IT., CTOJI IpUCTaBKa — 7 IUT.
HarJsIIHBIe 00pasiel — 10 wIT., IIakaTel — 3 MmIT.,
HArJBIIHBIC TTOCO0Ust — 3 1mIT., JTaGopaTopHbIi KOMIUIEKC
"3akonbl Mexanuku" (JIKM-2) — 1 mrr., TumoBoi
MOAyNbHBIN KoMmIuieke Mexannka | MYK-M1 — 2 mir.
TunoBoit MoynbHBIN KOMILUIEKC Mexanuka2 MYK-M2
— 2 .

VYcranoBka mabopatopras BM3 MYK-M3 — 1 .

KyiiOpmmena, 294

YueOHnast ayauropus 1Jisl NPoBeAeHUs 3aHATHI
Ne203a

MOCaIOYHBIX MeCT — 12; maomanb 51 KB.M.;
CHennanu3upoBaHHast MeOeb:

ydebHas gocka — | mT., cToi cryaeHyeckuit — 10 mr.,
CTOJI IIPEToaBaTeIbCKUM — | MIT., CTOJI TabOpaTOPHBII
— 12 .

ctyibst — 30 mr., mikag nexan — 1 mrT., Tym6a — 1 1.
KOHIHIMOHEP — | MIT., IVTAaKaThl — 5 IIT., HATJIAHbIE
rocobus — 3 mirT.,

Texunueckue cpencTa o0yueHus: JlaboparopHsiii
KoMIutekc "MouekysspHas pu3nka 1 TepMoMHaMKKa"
— 1 wrT., XonoMMILHUK JJabopaTopHbIi — 1 mt., Tumnosoi
KOMIUTEKC 000pyI0BaHus JuIs JlabopaTopun
MOJICKYJISIPHOM .(M3UKH M TEPMOTUHAMUKHN — | IIIT.

433507, YbstHOBCKas 001acTh, . JJUMHTPOBrpam, yi.
KyiiOpmmena, 294

YueOnast ayauropus 1Jisl NPOBeAeHUs 3aHATHI
Nel112

ocaf0YHbIX MecT — 12; uromans 48,7 KB. M.;
CHeMaT3UPOBaHHAs MeOeIb:

y4eOHast Jocka — | IIT., CTON CTyJACHYESCKHA — § mIT.,
CTOJI TIPETIOIaBaTeNILCKUK — | IIT., CTOJ 1a00paTOPHBIN
— 13 mr.,

433507, YabstHOBCKast 001acTh, T. JIMMHUTPOBTpa, yi.
KyiiOpmmena, 294




CTYJIBSL — 26 10T., Kad ABYXCTBOpYATHIM — 1 mT., TymMOa
— 1 wr.

HarJsigHbIe 00pa3iel — 10 mT., mIakaTel — 5 mT.,
HarJIsIHbIE TOCOOHS — 2 IIT.,

Texumueckue cpenctsa oOydeHus: JlabopaTopHsIii
KoMmIuiekc "DmekrpomarautHoe mone" (JIKD-1) — 1 mrr.,
THurmoBoi MOIYIBHBIA y4eOHBIH KOMITIEKC
OnextpudectBo U MarHeTusMm MYK MYK-OMI — 8 mwiT.
YueOHas ayiuTOpHA A1 NPOBeIeHUs 3aHATHI 433507, YapsHoBcKast 00mactb, r. JIUMUTpOBIpa, yii.
Ne108 Kyiiosimena, 294

Tlocamounsie Mecta — 12; momasas 51 kB.M;

yueOHas gocka — | IIT., CTOJ CTYAEHYECKHH — § MIT.,
CTOJI TIPETIOaBATENILCKUI — | IIT., CTOJ J1a00paTOPHBIN
— 13 mrr.,

CTYJbS — 26 WT., mKad IByXCTBOPUYATHIH — 1 mT., TyMOa
— 1 wr.

HarsIIHBIe 00pa3is! — 10 mT., IrakaTel — 5 mrT.,
HarIAHBIE TTOCOOuS — 2 mT.,

JlabopatopHsie onrtmaeckue koMiurekerl JIKO,
MO/IyJIbHBIMH JIAOOpaTopHBIMK KoMIuiekcamu MY K-
OB, MYK-OK, MVYK-O, ycTaHOBKH AJIS U3y4YECHUSA
3aKOHOB F€OMETPUYECKON ONTUKH, UHTEPPEPEHLIUH
cBeTa, MU(paKLUK CBETA, NOJISIPU3ALUH CBETA,
YCTaHOBKH ISl UCCIIEIOBaHuUs: cueTuuka ['eiirepa,
nepuo/a noJjrypacraja paiuoakTHBHOTO AJIEMEHTA,
CTAaTHCTHYECKOTO XapaKTepa paJHoaKTHBHOIO pacnasia

10 OCOBEHHOCTHU OPTAHU3AIIMN OBPA30OBATEJIBHOT'O ITPOLIECCA IJIA
NMHBAJIMJOB U JINL C OTPAHNYEHHBIMH BO3MOXHOCTAMU 3/ J0POBbA

OOyueHre MHBAIMJIOB U JIML[ C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 37J0POBbSI OCYLIECTBIIIETCS B
COOTBETCTBHH C:

— Koncrutynuueit Poccuiickoit @enepanun. [lpundara BceHapoaHbiM ronocoBanueM 12.12.1993 ¢
U3MEHEHMSIMH, OJ0OpeHHbIMM B Xone oobmepoccuiickoro romocoanus 01.07.2020 — cr. 43 —
http://www.consultant.ru/document/cons_doc_LAW_28399/ ;

— @enepanbHbIM 3aKk0HOM «O0 obpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 Ne273-D3
(pen. ot 17.02.2021), ct. 5, 71, 79 — http://www.consultant.ru/document/cons_doc LAW_140174/;

— @enepanbHbIM 3aKOHOM OT 24.11.1995 Nel81-®3 (pea. ot 07.03.2017) «O conuanbHOM 3aLiuTe
uHBanuoB B Poccuiickoit ®eneparuny» — Imasa III. Cr. 9. ,Cr. 11. T'maBa IV. Cr. 1 —
http://www.consultant.ru/document/cons_doc_LAW_8559/ ;

— ®epnepanbHbIM 3aKkoHOM «O paruduxanuu Konsenuuu o npaBax uHBanuaos» ot 03.05.2012
Ne46-03 — http://www.consultant.ru/document/cons_doc_LAW_129200/ ;

— IlopsinkoM  opraHuM3alMM ¥ OCYHIECTBJIEHHS  0Opa3oBaTeNbHOM  JESATENbHOCTH IO
o0pa3zoBaTeNbHBIM IPOrpaMMaM — MporpaMMam OakajgaBpuaTa, IporpaMMamM ClielUaIuTeTa, IporpaMMam
maructpatypsl (IIpukaz Munoopuayku PO ot 05.04.2017 Ne 301);

— IlonmoxenuneM 00 opraHu3aldd OOY4EHHUS  CTYJACHTOB-MHBAJIUAOB M  CTYICHTOB C
OTPaHUYEHHBIMM BO3MOXXHOCTAMHM 310poBbst B HUAY MUODU, yreepxkaennem 29.08.2017 .
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15_ver_2.2_0.pdf ;

— MeronnyeckuMu pEKOMEHJALMIMU IO OpraHu3alud 00pa30BaTENbHOrO Ipolecca s
o0y4eHHs HWHBINWIOB M JIUI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0pPOBbsS B 00pazoBaTeIbHBIX
OpraHM3alysIX BbICIIErO0 OOpa30BaHMS, B TOM YHCJIE OCHAIIEHHOCTH 0Opa3oBaTeNbHOr0 IMpolecca
(mpunoxxeHne kK nHCbMYy ~— MUHOOpHayKH  OT 16  ampens 2014 T Ne05-785)
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc5
06f7/;

— TpeOGoBaHusIMU K OpraHU3alMl 00pa30BaTEIBHOIO Mpoliecca /sl 00y4eHNs UHBAINUJIOB U JIUIL C
OrpaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbsI B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aLUAX, B



http://www.consultant.ru/document/cons_doc_LAW_28399/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.consultant.ru/document/cons_doc_LAW_8559/
http://www.consultant.ru/document/cons_doc_LAW_129200/
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15_ver_2.2_0.pdf
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/

TOM 4YHCJIe OCHALIEHHOCTH 00pa30BaTeNIbHOrO Mpolieccay (MpuiIokeHne K nucbMy MuHoOpHayku oT 18
MapTa 2014 r. Ne(6-281)
http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b17891
8d3/ .



http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b178918d3/
http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b178918d3/

JlonoiHeHNMsI ¥ U3MEHEeHHusl B padoyeil mporpamme
AMCUUIJIMHBI HA 20 /20 y4.T.

Buecennbie nsmenenus Ha 20 /20 yueOHBIN T

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

L) ;
2)
UIU 0enaemcsi OmmemKa 0 HeyenecooOpa3HOCmuU 6HeCeHUsl KAKUX-1ub0 uzmMeneHull Ha OaHHblll Y4eOHblll

200

Pabouas nporpamma nepecMoTpeHa Ha 3aceJaHUH Kadeapsl

(Oama, Homep nPomoKona 3acedanus Kagheopwl, NOONUCH 3a8. Kapeopoll).

COI'NTACOBAHO:

3aBenyroUIil BeITycKarouie kageapoit
HaumMeHo8aHue Kapeopvl IUYHASL NOONUCL — PACUUDPOBKA NOONUCU  0amd

PyxoBonurens OOII,

yuc€Has CTCIICHb, JOJDKHOCTD
JUYHAA NOONUCL — PACUUPDPOBKA NOONUCU  0ama




