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1 HEJIb M 3AJJAYH OCBOEHUS JUCHMIIIAHBI

Heap ocBoeHust guciuiuiiHbl «®Du3uka» — TOATOTOBKA CTYACHTOB, OOyYarommxcs IO
cnenanbHoCTH 15.03.05. Koncmpykmopcko-mexnonocuueckoe obecnedenue MauuHoCmpoumeibHbiX
npouzeo0cme, K PEUICHUI0 3a/1a4 MPo(EeCcCHOHANBHON AEATENbHOCTH, a TaKKe M3Y4YeHUE CTYIACHTAaMHU
Hambosee OOIIMX CBOICTB M 3aKOHOB CYIIECTBOBaHMSI Marepuu, GopM ee ABMKEHUS, oOecledeHHe
(byHIaMeHTAIbHON (U3NYECKON MOATOTOBKH, TIO3BOJISIONIEH OynymuM OakanaBpaM OpUEHTHUPOBATHCS B
HAyYHO-TEXHUYECKON MH(OPMAILIUU, UCTIONb30BaTh (PU3UYECKUE MPUHIIUIIBI U 3aKOHBI B CBOEH TPYI0BOU
NEeSTETbHOCTH.

3agauu: B pesynprate u3ydeHus (QU3MKU U JAPYTUX E€CTECTBEHHBIX [UCUUIUIMH Yy CTYIEHTOB
JOJDKHA CJIOXKHUTBCS €QuHas KapThHa Mupa. V3ydyeHue [HUCHUIUIMHBI JIOJDKHO CIOCOOCTBOBATH
(OpPMUPOBAHHIO Yy CTYACHTOB OCHOB HAyYHOTO MBINUICHHUS, B TOM 4YHCJIE: TOHUMAHUIO TPaHUIL
MPUMEHUMOCTH (U3UYECKUX TMOHSITHM M TEOpHil; YMEHHUIO OLEHUBaTh CTENEHb JOCTOBEPHOCTH
PE3YNIbTaTOB TEOPETUIECCKUX M IKCIIEPHUMEHTATBHBIX UCCIICIOBAHUN; YMEHUIO IIAHUPOBATH (PU3UUCCKHIA
U TEXHUYECKHH SKCIEpPUMEHT M oO0palaThiBaTh €ro pe3yiabTaThl C UCIOJIB30BAHHEM METOJ0B TEOPHUU
pa3MEpHOCTH, TEOPHUU TOMOOHUS W MATEeMAaTUYECKOW CTAaTUCTHKU. VIMEHHO (u3uKa CO31aeT OCHOBY
(byHIaMEHTAIbHON  TEOPETHYEeCKOW U  MPAKTUYECKOM  MOJArOTOBKM  OyIyIIEro  CrelnuaincTa,
MO3BOJISIIONIYIO TPAaBUJIBHO TOHUMATh Pa3HOOOpa3Hble KOHKPETHBIC SBJICHUS W 3aKOHOMEPHOCTH,
M3y4aeMble OOJIBITUHCTBOM OOIIUX MPO(PECCUOHANBHBIX U CHEIHATBHBIX JUCIHUIIINH.

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 aBTOMATH3AIMK IPOU3BOJICTBA,

— 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,
CTPEMIJICHHUSI CIIeJIOBATh HOpMaM
pohecCUOHATBLHOM ATUKU TTOCPEICTBOM
KOHTEKCTHOTO OOYYEHUsI, pEIICHUS
MPAKTHUKO-OPUEHTUPOBAHHBIX
CUTYAIIMOHHBIX 33]1a4;

- opMupoBaHUs YCTOMUMBOTO HHTEpECA K
npodeCCuOHATBHON IeATETHFHOCTH,
CIOCOOHOCTH KPUTUYECKHU, CAMOCTOSITEITHHO
MBICITUTh, TOHUMaTh 3HAYUMOCTh
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 peanu3alun
Pa3IMYHBIX MPOEKTHBIX posiel (Jiuaep,
WCTIOTHUTEIb, AaHAJIUTUK 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 (GOPMHUPOBAHUS
HABBIKOB CUCTEMHOT'O BHICHUS POJIU U
3HaYMMOCTH BBIOpaHHOM Npodeccuu B
COLIMATIbHO-9KOHOMHUYECKUX OTHOILIEHUSIX
gyepe3 KOHTEKCTHOE 00ydYeHHUE.

1. Opranu3zanus Hay4YHO-IPAKTUYECKUX
KOH(EpEeHIHiA, KPYTIBIX 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. Opranu3zanus KpyriblxX CTOJIOB €
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 MOAYJIS 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
€IUHUI]
(akaj. 4yacoB)
KonrakTHasi paGoTa ¢ npenojaaBarejieM 147 45 51 51

B TOM YHCJIE:
— ayAUTOPHAS 110 BHJIAM YICOHBIX 3aHATHH

— JIEKIUA 49 15 17 17

— NPAKTHYCCKHEC 3aHATUA - - - -

— 1a0opaTopHbIe pabOTHI 98 30 34 34




CamocrosiTesibHasi padoTa 00yYyarOmMXxcst
B TOM YHCJIe:

— N3YYCHHUE TCOPETHICCKOT0 Kypca 141 63 57 21
Buja npomexyTouHO#i aTTecTanuu (3a4eT, IK3aMeH) 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 CTYJIEHTOB, aKal. Yachl
= 2
() (&) ]
o = |2 5| 2 w | 32
5 = S < S S - s S | a dopmupyemsie
= 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 5 S = % O E L B8 QB & = KOMIICTCHIIUU
= 5 52 H 2l E¥H o9 FxH ()
= 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 7 - - 15 - 31 - 53 VYKE-1
OCHOBBI MEXaHUKHU
MonekynsipHas 8 - - 15 - 32 - 55 VYKE-1
2 | ¢usukam
TePMOJUHAMUKA
3 | DIeKTpUYECTBO 4 - - 12 - 15 - 31 YKE-1
4 | DnekTpoMarHeTu3m 5 - - 8 - 14 - 27 YKE-1
5 DNeKTpOMarHuTHHIE 4 - - 4 - 14 - 22 VYKE-1
KOJIeOaHUsI U BOJIHBI
6 | BomHoBas onTHka 4 - - 10 - 14 - 28 YKE-1
DJIeMEHTBI 2 - - 2 - 4 - 8 VKE-1
7 | pensITUBUCTCKOU
MEXaHUKHU
8 | KmanToBas onTHka 4 - - 8 - 4 - 16 YKE-1
DneMeHThl aTOMHOU 4 - - 8 - 4 - 16 VKE-1
9 ¢bu3uku u
KBAaHTOBOM
MEXaHHUKHU
10 DneMeHThI GU3UKU 4 - - 10 - 4 - 18 VKE-1
TBEPAOTO Tela
OneMeHTsl PU3UKU 3 - - 6 - 5 - 14 VYKE-1
sypa u
11 | AP
AIIEMEHTaPHBIX
YaCTHII
Uroro: | 49 - - 98 - 141 - 288
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 SHEPrumu. 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 MOJIEKYNbI. 3aKoH
PaBHOMEPHOTO PACHPEEICHUS YHEPTUH
MOJIEKYJIbl 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 COCTOSHHSI pPEalbHOTO 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.

3 cemecTp

DJIeKTpU3alus Tejl. 3aKOH COXPaHEHHUS
3apsga. 3akoH Kynona. IlpuHnun
CYNEPHO3UINH JJISl DIIEKTPUYECKUX CHUJL.
XapakTEepUCTUKHU 3JIEKTPOCTATUUECKOTO
noiyisi. CBs3b MEXIy HaNpsHKEHHOCTHIO
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. Bekrop W 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 Jlxoyinsa-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 3apsyKeHHBIX YacTHI] B
OJIHOPOJAHOM MarHUTHOM IIOJIE.

Cuiia Amniepa — MOJyJb U HaNpaBIICHUE.
MaruuTHeEIE MOMEHT M MEXaHWYECKHH
MOMEHT KOHTYpa C TOKOM. 3akoH buo-
Cagapa-Jlannaca. BzaumopeiictBue 1Byx
MPOBOJHUKOB C TOKOM. MarHuTHBIN
notok. PaGoTa 1o mepemenieHuo
MPOBOJHHWKA C TOKOM B MAarHUTHOM
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 ypaBHEHUE
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
auarpaMma.  AKTHBHOE, €MKOCTHOE,
WHAYKTHBHOE U IOJIHOE CONPOTUBIICHUE
nenu. PesoHaHc Toka, yclIoBHs.

3akoH CHennHyca JJI IIPCJIIOMJICHHBIX U

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

[IpaBuna xoma myuei, ¢popmysa JTUH3BI.
Jlunelinoe  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 morsnomeHuss pacTBOpamu
BemecTB.  MomspHblid k03 dunmeHt
noryomenus. 3akoH byrepa-Jlambepra
JUISl PEHTT€HOBCKUX JIydell. JINHeWHBbIN 1
MacCoBbIil KOX(PGUIMEHT OCIa0IeHUsI.
Cr0¥i TOJIOBUHHOTO OCJIA0JIEHUSI.

4 cemectp




[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. CranmoHapHOE 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 Illpeaunrepa.
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 [aymnu.

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 ¥ HEOCHOBHBIC 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. [IpoToHBI, HEUTPOHBI,
HYKJIOHBI. 3apsI0BO€ M 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
paIuoakTUBHOro pacnaja. IloctosHHas
pacnaja, nepuo] noixypacmnajia, cpeHee
BpeMs  JKM3HU  sapa.  AKTHBHOCTb
obOpasria.

11

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

Hroro:
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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

1-2 1 Bronnbiii uacTpykTak mo Th. O6paboTka 4 1,28
pe3ynbTaToB u3MepeHuil. O MOrpenrHoCTIX
U3MEPEeHUN (PU3MUECKUX BEINYHH.
3-4 1 W3ydyeHne MOCTyNaTeNbHOIO JIBUIKEHUS C 4 1,28
MIOMOIIIBI0 MAIIUHBI ATBY/IA.
5-6 1 Onpenenenue MOMEHTa UHEPIUH 4 1,28
BPAIIAIOIINXCS TEJ C MOMOIIBI0 MasTHUKA
O6epbOeka
7-8 1 OrmpezenieHre CKOPOCTH MYJU € TOMOIIb 4 1,28
0aJUTMCTHYECKOTO MasiTHUKA
9-10 2 OnpeneneHue yHHBEPCAIbHOW  Ta30BOU 4 1,28
MOCTOSTHHOM METOZIOM OTKAYKH
11-12 2 OnpeneneHue W3MEHEHUs SHTPONUHU IIpU 4 1,28
HArpeBaHWU W TUTABJICHUU OJIOBA
13-14 2 Onpenenenue kod(urmenta 4 1,28
TEIUIONPOBOAHOCTH  BO3JyXa  METOJOM
HArpeTON HUTHU
15 2 Onpenenenue IMOKa3aTeis annadaTel 2 1,28
BO31yXxa MetoioM Kiiemana-Jlesopma.
3 cemectp
1 3 MeTo1bl AIEKTPUYECKUX H3MEPEHUI 4 1,28
2 3 HccnenoBanue XapakTEPUCTUK HCTOYHHMKA 5 1,92
S1C
3 3 [TpoBepka 3akoHoB Oma u Kupxroda 4 1,28
4 4 Ornpenenenue TOPU3OHTAIILHOMN 4 1,28
5 4 COCTABJIIONICH WHAYKIUM MarHUTHOTO
noJist 3eMJIu
6 5 W3ydeHue nieneit mepeMeHHOro ToKa 4 1,28
7 6 Hudpakuus @PpayHrodepa OT OJHOH U 4 1,28
JIBYX IIEJei
8 6 JIBymydenpenomiienne. YeTBEpTHBOTHOBAS 5 1,92
¢dazoBas IacCTUHKA
9 6 [Monspusanuss  mpu  OTPAXKEHUH U 4 1,28
MpeloMIIeHHe CBeTa Ha TpaHUIE [IBYX
JTMDJICKTPUKOB
4 cemecTtp
1-2 8 N3mepenue TEMIIEPATYPHI " 6 1,28
MHTETPaIbHOTO KO3 (duliveHTa u3yuyeHus
TeJa METOJIOM CIIEKTPaIbHBIX OTHOIICHUI
3-4 9 OmneiT @panka u ['epua 4 1,28
5 10 Buemmnuit  dporosapdexr. HMccnenoanue 6 0,64
XapaKTEepUCTUK (POTOIIEMEHTA
6 10 Buytpennuii gorodddext. UccnenoBanue 6 0,64
XapaKkTEepUCTHK (POTOpEe3ucTOpa
7 10 ®dotoanon. BenTunbHBIN U POTOAMOTHBII 6 0,64

PEKUMBI




8-9 11 Onpenenenne TMOTEHIIMANA BO30YKICHHS 6 0,64
aTOMOB rasa
Hroro: 98 30,72
Tabmmma 4.6 - CamocrosiTenbHast paboTta CTy/IeHTa
Paszpnen
[[I/ICI_II/IHHJII/IH e Bun camocrosiTensHO# paboThI CTyIeHTa Tpynoemocrs,

o /o 4acoB

1 1.1 IloaroroBka K ay IMTOPHBIM ITPAKTHYECKUM 3aHATHIM 3

1.2 IToaroroBka K J1abopaTopHbIM paboTaMm 1 0(HOPMIICHHE OTYETOB 4

1.3 IToaroroBka K TeKymeMy KOHTPOJIIO (TECTUPOBAHUIO) 3

1.4 KoHcnektupoBanue JeKIuii 3

2 2.1 IToaroroBka K ayTMTOPHBIM MTPAKTHUECKUM 3aHITHIM 3

2.2 IToaroroBka k 1abopaTopHbIM paboTaM U 0hOpPMIICHHE OTYETOB 4

2.3 IloaroroBka K TeKyliemMy KOHTPOJIIO (TECTUPOBAHUIO) 3

24 KoHcniektupoBaHue JIeKIui 3

3 3.1 IloaroTroBka K ayAUTOPHBIM NPAKTUYECKUM 3aHATUSM 3

3.2 [ToaroroBka K J1abopaTopHbIM paboTam 1 0(hOPMIICHHE OTYETOB 4

3.3 IToaroroBka K TeKyIiemMy KOHTPOJIIO (TECTUPOBAHUIO) 3

3.4 KoHcnektupoBanue nexiuii 3

4 4.1 IToaroTroBKa K ayAUTOPHBIM MPAKTUYECKUM 3aHATUSIM 3

4.2 IToxroroBka k 1abOpaTopHBIM paboTaM U 0POPMIICHHE OTYETOB 4

4.3 IloaroroBka K TeKyliemMy KOHTPOIIO (TECTUPOBAHUIO) 3

4.4 KoHcniektupoBaHue JIeKIui 3

) 5.1 IloaroroBka K ayIMTOPHBIM ITPAKTHYECKUM 3aHATHIM 3

5.2 [Toaroroska K J1abopaTopHBIM paboTaMm 1 0(HOPMIICHHE OTYETOB 4

5.3 IToaroroBka K TeKyiiemMy KOHTPOJIIO (TECTUPOBAHUIO) 3

5.4 KoHcnektupoBanue nexiuii 3

6 6.1 IToaroTroBka K ayAUTOPHBIM MPAKTUYECKUM 3aHATUSIM 3

6.2 IToxroroBka K 1a60paToOpHBIM paboTaM U 0(hOPMIICHHE OTYETOB 4

6.3 IloaroroBka K TeKyliemy KOHTPOJIIO (TECTUPOBAHUIO) 3

6.4 KoHcnexktupoBanue jnekuui 3

7 7.1 IToaroroBka K ayIMTOPHBIM ITPAKTHYECKUM 3aHATHIM 3

7.2 ITonroToBka k 1a00paTopHbIM paboTaMm 1 0popMIIEHHE OTYETOB 4

7.3 IToaroToBKa K TEKyIeMy KOHTPOJIIO (TECTUPOBAHUIO) 3

7.4 KoHcniekTnpoBanue nexImii 3

8 8.1 IloaroTroBka K ayAUTOPHBIM NPAKTUYECKUM 3aHATUSIM 3

8.2 [TonroroBka k 1abopaTopHEIM paboTaMm 1 0pOPMIICHHE OTYETOB 4

8.3 ITonroToBKa K TeKylemMy KOHTPOJIIO (TECTUPOBAHUIO) 3

8.4 KoHcnexktupoBanue nekuui 3

9 9.1 IloaroTroBka K ayAUTOPHBIM NPAKTUYECKUM 3aHATUSIM 3

9.2 ITonroroBka K 1a00paTopHbIM paboTaMm 1 0popMIIEHHE OTYETOB 4

9.3 IloaroroBka K TeKyIiemMy KOHTPOIIIO (TECTUPOBAHUIO) 3

9.4 KoHcniektnpoBanue neximii 3

10 10.1 | IloaroroBka K ayAMTOPHBIM NIPAKTUYECKUM 3aHATHIM 3

10.2 | IlogroroBka K J1ab0OpaTOpHBIM paboTaM u 0POPMIICHHE OTYETOB 3

10.3 | IloaroroBka K TEKyIieMy KOHTPOIIO (TECTUPOBAHHIO) 3

10.4 | KoHcriekTupoBaHHe JEKIUN 3

11 11.1 | IlogroToBka K ayJUTOPHBIM MPAKTUUYECKUM 3aHITHIM 3

11.2 | IlogroroBka K J1abOpaTopHbIM paboTam U 0pOpMIIEHHE OTYETOB 3

11.3 | IloaroroBka K TEKyIieMy KOHTPOIIO (TECTHUPOBAHHIO) 3

11.4 | KoHcrieKTHpOBaHHE JICKIAN 3




Hroro: | 141

6 OBPA3OBATEJIBHBIE TEXHOJIOI'MA

OOpa3oBarenbHbIE TEXHOJIOTUH, HCIOJIB3yeMbIe IPH pealu3alii pa3InYHbIX BHUJOB YUeOHOI
paboThl U Aaromue Haubonee 3¢ HeKTUBHBIC PE3YIbTAThl OCBOSHUS JUCIUITIIUHBI:

1. JJEKIIUS, macrep-kiaace (JIk, MK) — nepengaya yyeOHoi nmH(pOpMaIu OT mpernogaBaTens K
CTYJCHTaM, KaK MPaBUJIO C UCIOJb30BAHUEM KOMIIBIOTEPHBIX U TEXHUYECKUX CPEACTB, HAIlpaBlICHHAs B
OCHOBHOM Ha MpUOOpEeTEeHHE CTYyIEHTAMH HOBBIX TEOpETHYEeCKHX W (pakThyeckux 3HaHui. Hambomee
pacnpocTpaHeHHbIe BHUIbI ((OpPMBI) OpraHU3aluu y4eOHOro mpoiiecca JUisl JOCTHKEHUS OIpeIeICHHbBIX
pe3yabTaTOB 0OY4YEHUS 1 KOMIETECHIIUH:

HNudopmanuoHHas jJeKuus.

IIpobaemuas JeKuusi — B OTIMYHE OT MH(OPMAIIMOHHOW JIEKIIMH, Ha KOTOPOW COOOLIAOTCS
CBEICHUS, IMpelHa3HAuYCHHbIE [UIsl 3allOMUHAHUS, Ha MPOOJEMHOW JIEKIUU 3HAHUS BBOJIATCS Kak
«HEU3BECTHOE», KOTOpOEe HEOOXOIMMO «OTKPBIThY». IIpoOiemHas JEeKIMs HAYMHACTCS C BOIIPOCOB, C
MIOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJIe¢ H3JIOKEHHUS MaTepuana HeoO0Xoaumo pemwuth. llpu stom
BblIBUraeMas mpoosieMa TpedyeT He OJIHOTUITHOTO PELEHUs, TOTOBOM CXEMbl KOTOPOTo HeT. JlaHHbIN THIT
JEKUUU CTPOUTCS TaKUM 00pa3oM, 4TO ACSITENbHOCTh CTYACHTA IO €€ YCBOSHHUIO MPUOIMKAeTcs K
MOMCKOBOM, HcciIenoBaTenbckoil. Ha momoOHBIX JeKHusx o00s3aTeleH Aualor NpenojaBareis |
CTYJCHTOB.

Jlekuus-Bu3yanu3anmss — Y4YUT CTyJEHTa [peoOpa3oBbIBaTh YCTHYI0O U IHCbMEHHYIO
uHpopMalnui0 B BHU3yalbHYIO (GOpMY, BBIICISIS HPH 3TOM HamOoJee 3HAYMMble U CYIIECTBEHHBIE
aneMeHThl. Ha JiekuuM HCnosib3yloTCs CXEMbI, PUCYHKH, YEpTEXH U T.M., K IHOJATOTOBKE KOTOPBIX
MIPUBJICKAIOTCS oOyuatoruecs. [IpoBenenue JCKIIUU CBOJIUTCS K CBSI3HOMY
Pa3BepHYTOMYKOMMEHTHPOBAHUIO MPEINOAAaBATEIEM MOArOTOBIEHHBIX HarjsigHbIX nocoouil. Ilpu sTom
Ba)KHA JIOTUKA W PUTM MOJa4u yuyeOHOro martepuaina. JIaHHBIN THUI JEKIIMH XOPOILIO HCIIOJIb30BaTh Ha
BBEJICHUS CTYJCHTOB B HOBBIN pa3zell, TEMY, IUCHUIUINHY.

Jlekuusi ¢ pa3dopoM KOHKPETHOH CHTYyallUHM, U3JI0)KCHHOW B YCTHO WIJIM B BHUJE KOPOTKOTO
nuapuibMa, BUACO3ANNUCH U T.II.; CTYJEHTHl COBMECTHO aHAIM3UPYIOT U OOCYXKIAIOT NMpeACTaBIECHHBIN
MaTepua.

2. CAMOCTOSATEJBHASAA PABOTA (CP) — wu3yueHue CTyJIEHTaMU TEOPETHYECKOIO
MaTepuaia, MoAroToBKa K JIEKIUAM, TJAO0OpaTOPHBIM paboTaM, MPaAKTUUYECKUM U CEMUHAPCKUM 3aHATHUSM,
odopMmIIeHHEe KOHCIIEKTOB JIEKIIMH, HanmrcaHue pedepaToB, OTUETOB, KYpPCOBBIX padOT, MPOEKTOB, paboTa
B OJIGKTPOHHOW 00pa3oBaTeNbHOM cpene W Jp. Ul TNPUOOPETEHHS HOBbIX Meopemuieckux u
Gaxmuueckux 3nanuli, meopemudeckux u NPaKmuyecKux yMeHul.

3. KOHCVYJIbTALUSA, Ttbi0oTOpcTBO (KOHC., TBIOT.) — UHAMUBUAYAJIbHOE OOIICHHE
IpenojaBaTesis co CTyJ€HTOM, PyKOBOJCTBO €r0 JAEATEIbHOCTBHIO C I€JIbI0 IIEpejaun OIbITa, YIIyOIeHUs
meopemuyeckux u Gakmuueckux 3HaHuu, TPUOOPETEHHBIX CTYIEHTOM Ha JIEKUUSAX, B pe3yjibTare
CaMOCTOSITENIbHOM pabOThI, B IPOLIECCE BBIOJHEHUSI KYpPCOBOTO MPOEKTHUPOBAHUS U JIp.

4. TIPAKTUYECKOE 3AHSITUE (I1p. 3an.), JABOPATOPHAS PABOTA (JI.p) — pemienue
KOHKPETHBIX 33/1a4 (MaTeMaTH4eCKOe MOJIEIMPOBAaHUE, pacueThl U Jp.) HA OCHOBAHUU TEOPETUUYECKUX U
(akTHUeCKUX 3HAHWUU, HANpaBJIEHHOE B OCHOBHOM Ha NPHOOpPETEHHE HOBBIX (PAKMUYECKUX 3HAHUU U
meopemuyecKux yMeHul.

5. CEMUHAP, xkosoxkBuym (CeM., KOJUI.) — CUCTEMAaTH3alMsI TEOPETUYECKUX U (PAKTUIECKHIX
3HaHUU B OMNpeAENIEHHOM KOHTEKCTEe (IOATOTOBKA M MpPE3eHTallds MaTepuaia IO ONpe/eIeHHON TeMe,
oOcyxneHnue ee, (GOpMYyIMpPOBAHHWE BHIBOJIOB W 3aK/IIOUEHHs), HANpaBiIeHHas B OCHOBHOM Ha
MPUOOPETEHUE HOBBIX (QaKmMuyecKux 3HaHu u meopemudeckKux yMeHu.

Tunbl npakTHYEeCKUX 3aHATHI, HCIIOJIb3YeMbIX NPH U3y4YeHUH THCHUTIINHBI:

Keiic-meTron. Ero Ha3BaHHWe MPOMCXOAUT OT AHIJIMMCKOrO CJIOBA «KEHC» — TMalka, 4eMOJIaH,
nopTdens (B TO e BpeMsl «Keic» MOKHO TIepeBECTH M KaK «ciaydaid, cutyanus»). [Iponecc o0y4yenus c
HCIIOJIb30BaHUEM Kelc—MeToJa MpEeCTaBIsIeT cOO0NH MMHUTAIMIO PEATbHOTO COOBITHS, COUYETAIOIIYIO B
IEJIOM aJIeKBaTHOE OTPAXKEHHE PeajbHOM JeHCTBUTEIHHOCTH, HEOOJbIINE MaTepHaIbHbIE U BPEMEHHbIE
3aTpaThl U BApUATUBHOCTh 00y4YeHHs. YUeOHbIN MaTepual Mo1aeTcsl CTyIeHTaM Buje mpobieM (Keicos),



a 3HaHMA MPHOOpETAIOTCS B pPE3yIbTaTe AaKTHMBHOH M TBOPYECKOHW pabOThL: CaMOCTOSATEIBHOTO
OCYILIECTBIICHUS 1IeJIenoiaranusi, coopa HeoOXoanuMoi nHGOpMaIuy, €€ aHaIu3a C Pa3HbIX TOUEK 3PEHUS,
BBIIBIDKEHUSI TMIIOTE3bI, BBIBOJOB, 3aKJIIOUEHHS, CAMOKOHTPOJIS Ipoliecca MOJIYyYEHUs 3HAaHUH U €ro
pE3yJIbTaTOB.

OcHoBHBIE BHIbI 00Pa30BaTEJIbHBIX TEXHOJIOTH A

JlucTaHUMOHHBIE 00pa3oBaTe/IbHbIE TEXHOJOIMH — 00pa30BaTEIbHBIE TEXHOJIOTHH,
peasin3yeMble B OCHOBHOM C PUMEHEHUEM UH(POPMAILIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTel MpH
OIIOCPEIOBAaHHOM (Ha PACCTOSIHUM) B3aUMOJICHCTBUU 00YJaIOUINXCS M MEAArOTMUECKUX PAOOTHUKOB.

[Tpumepamu nprUMeHEHUs IUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTH SBISIOTCS 3aHSITUS, HA
KOTOPBIX 00yYaroImUiACs He IPUCYTCTBYET (HAapuMep, 1o O0JIe3HN), HO BBIMOJIHSCT 3a1aHUs U 00IIaeTCs
C Mperno/iaBaTesieM 0 3JIEKTPOHHOM 1MoYTe, WK MPenofaBaTesb KOHCYJIbTUPYET 00yJaroIIuXCs BO
BHEYpPOUHOE BpeMs uepe3 OJI0T WK CalT.

Buael tuctaHIMOHHOTO 00Y4YeHHUSI: IEKLIMHU (CETEeBbIE WM BUICO03AMNCh), BAPTYyallbHbIE SKCKYPCHH,
MPAaKTUYECKHE PadOTHI (CEMUHAPHI), TPOCKTHAS ICATEIILHOCTD, TEJIEKOH(EPEHIIMH CO CIICIIUATUCTAMH,
bopyMmbl, 00CYKICHUS, TUCKYCCUH, KOHCYJIbTAI[MN UHIUBUyalbHbIE WIN IPYIIOBHIE, TECTUPOBAHUE.

JUia npoBeAeHMsI 3aHATUM C MCIIOJIb30BAaHMEM 3JIEKTPOHHOIO 00pa30BaHUS U JIUCTAaHIIMOHHBIX
00pa30BaTEeNbHBIX TEXHOJIOTHH HCIOJIB3YIOTCS CIENYIOIIMe 00pa3oBaTeIbHbIE TEXHOJIOTHH M CPEICTBa
OCBOEHUS AUCLMILIIUHBL:

- DIIEKTpOHHAs HMHQOpPMAIMOHHO-00pa3oBarenbHas cpena HUAY MUOU — Pexum pocryma
https://eis.mephi.ru/;

- margopma Ui mpoBeneHus on-line koHdepennuit u BebunapoB ZOOM — Pexum noctyma
https://zoom.us/;

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

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

- conmaibpHasa cetb BKoHTakTe;

- 3JIEKTPOHHAs [10YTa MPENOIaBaTelIel U CTYI€HTOB.

KeiicoBasi-TeXHOJOIMsI OCHOBBIBAETCS HA HCIOJB30BaHUUM HAOOpPOB (KEWCOB) TEKCTOBBIX,
ayTUOBHU3yallbHBIX WU MYJbTUMEIUNUHBIX Y4€OHO-METOJIWYECKUX MATepUaOB M HMX PACCBUIKE JUIs
CaMOCTOSITEIBHOTO ~ M3YYEHHUs  YYallUMCs TpUd  OpraHU3alUu  PETYISpHBIX  KOHCYJIbTAlMH Y
npenojaBaresnei.

TeneBU3MOHHO-CIIyTHUKOBAasl ~ TEXHOJIOTMSI OCHOBaHa HAa  IPUMEHEHUHM  HHTEPAKTHUBHOIO
TEJeBUICHUS: TeJe- U PaJUONIEKINU, BUACOKOH(DEPEHIINN, BUPTYAIbHbIE MPAKTUYECKUE 3aHATHS U T.]1.

CereBble TEXHOJOTHMH HCIOJIB3YIOT TEJIEKOMMYHHUKAIIMOHHBIE CETH ISl 0OECIEUEHMS ydalluxcs
y4eOHO-METOJUUECKUM MaTepHajJoM U B3aUMOJICHCTBUSA C PA3JIMYHOM CTENEHbIO HMHTEPAaKTUBHOCTHU
MEX/1y MPEernoiaBaTeaeM 1 yqalumcsl.

NupopmanuoHHbIe TEXHOJIOTHM — OOyueHHE B 3JIEKTPOHHOH 00pa30BaTEeNIbHON Cpeie C LEINbIo
paciypeHust Joctyna K oOpa3oBaTelbHBIM pecypcaM (TEOpPETUYECKHM K HEOTPaHMYEHHOMY O0beMy U
CKOpPOCTH JIOCTYIa), YBEJIWYEHUS KOHTAKTHOTO B3aWMOJICHCTBUSA C MpernojaBareieM, MOCTPOCHHS
WHIUBUAYAIbHBIX TPACKTOPUM MMOATOTOBKM U OOBEKTUBHOTO KOHTPOJIS M MOHMTOPUHTa 3HAHHUM
CTYJIEHTOB.

Pabora B koMaH/1e — COBMECTHAsI AESATENbHOCTh CTYJI€HTOB B TPYIIE MOJ PYKOBOJCTBOM JIUJIEPA,
HanpaBJIeHHas Ha pelieHne oOmIel 3a/1aun MyTeM TBOPUYECKOTO CI0KEHUS Pe3yJIbTaTOB WHANBUYaIbHON
paboThI WIEHOB KOMaH/IbI C JIeJIECHUEM TOJTHOMOYHMM U OTBETCTBEHHOCTH.

Case-study - ananm3 peainbHBIX NPOOJIEMHBIX CHTYallMii, UMEBIIMX MECTO B COOTBETCTBYIOIIEH
o0nactu mpodeccuoHaNbHOM e TENbHOCTH, U IOUCK BApUAHTOB JIYUYIINX PELICHH.

Hrpa - porneBas wuMHTaLus CTyJEHTaMH peaJbHONH MNPO(EeCCHOHAIBHOW JEATENILHOCTH C
BBINIOJTHEHUEM (PYHKIIMN CHEUAIMCTOB Ha pa3IMYHbIX pabouynx MecTax.

IIpo6semHoe o0y4yeHHe — CTHUMYJIHPOBAHUE CTYJCHTOB K CaMOCTOSTEIILHOMY IMPHOOPETEHUIO
3HAHUU, HEOOXOAUMBIX JUIsl pEIIEeHHUsI KOHKPETHOM MPOOIEMBI.

KonTexkcTHOE 00yueHHe — MOTHBALMSI CTY/IEHTOB K YCBOEHHUIO 3HAHMN ITyTE€M BBISABICHUS CBSI3El
MEX/y KOHKPETHBIM 3HaHHEM U ero npuMeHeHueM. [Ipu 3ToM 3HaHus, yMEHUS, HaBBIKU JAIOTCS HE Kak
IpeaMeT JJIs 3aIIOMUHAHUSA, a B KAUYeCTBE CPEACTBA PELICHUs TPOPeCcCHOHATIBHBIX 3aj1ay.



https://drive.google.com/

OOyyeHHe Ha OCHOBe ONBITA — AKTUBU3ALUs NO3HABATEJIbHOM NEATEIBHOCTH CTYJEHTA 3a CUET
accolManyy U COOCTBEHHOT'O OIbITA C MPEIMETOM U3YUECHHUS.

NupuBuayajibHoe o0y4yeHMe — BBICTpaMBAaHUE CTYACHTOM COOCTBEHHOM 0Opa3oBaTeNbHON
TPaeKTOPUU Ha OCHOBE (OPMHUPOBAHUSA HHIUBUAYAIbHONH 00pa3oBaTeNbHOI MpOrpamMmbl C y4ETOM
UHTEPECOB CTYACHTA.

MexaucuunjiuHapHoe oO0yuyeHHe — HCIOJb30BaHWE 3HAHMM W3 Pa3HBIX O00JacTe, ux
IPyNIMPOBKA U KOHIIEHTPAIUs B KOHTEKCTE PeIaeMou 3a1au.

Omnepexamomas caMoOCTOsATE/IbHAsA padoTa — W3ydyeHUE CTYJIEHTaMH HOBOI'O MaTepHalia O €ro
U3YYEHHUS B X0JI€ ayJJUTOPHBIX 3aHATHM.

Jlnst hopMHUpOBaHHUS 3asBJICHHBIX KOMIICTCHIMIA HCIOJIB3YIOTCS METOMAOJIOIMYCCKHE TEXHOJIOTHH,
peanu3yonme JIMYHOCTHO-OPHUCHTUPOBAHHBIM  moaxon. [lpu  opraHwzammu  y4eOHBIX — 3aHITHN
UCIIOJIB3YIOTCS AKTUBHBIC M MHTCPAKTUBHBIC METOJbI OOyueHHs: auajor, Oecema, paboTa B KOMaHJE.
TakTHueckMMH  TEXHONOTHSIMH  sIBISIFOTCS:  coOecemoBanme  (C);  MpakTHUECKUE  3aHATUS  C
WHIUBHUyalIbHBIMU 3a1anusmu (I1H).

CryneHueckas TpyIIa JeIUTCs Ha OpUraapl Mo 2 4ejaoBeKa, 3aTeM Kaxkaas Opurazia TOTOBHTCS K
clade JOMyCKa K Ha3HAYCHHOW MperojaBaresieM JjabopatopHoit pabote, Takue [V mo3BOJISIOT
PUOOPECTH HABBIK COBMECTHOM pabOThI CTYICHTOB OJTHOW OpHUTajIbl HaJl OOIIUM 3aIaHHUCM.

Cnaua J0mMycKa W TOCIEIyIoIIast 3aluTa 0TYeTOB MPOBOAATCS B opMe codecemoBaHus. Takum
o0pa3om, Ha TpHUMEpe JIA0OPaTOPHBIX PAa0OT CTYIEHT C MEPBOrO Kypca MPUYYaeTcsl MPaBHIBHO H
rpaMOTHO OGOPMIIATH CBOM OyaylIHMe HaydHbIe TPY/bl, OCBAWBACT HAYYHBIH CTHJIb BBHICKA3bIBAHUIA:
YYUTCS TPAMOTHO CTPOMTBH MNPEIJIOKECHHUS, CBOOOIHO IOJIB30BATHCSI TEPMHUHOJIOTHUEH, TaK Kak Kakjas
naboparopHas paboTa IS CTyICHTa — 3TO HeOOJIbIIasi HaydHas padoTa.

Buapl camocTosiTenbHON paboThI CTYEHTA:!

1. Pabota ¢ nurepaTypoid, KOHCIIEKTaMH JIEKIUi (KOHTPOJIb: JOMYCK K J1a0OpaTOPHBIM paboTam).
[lepeyeHb BOMPOCOB IS TOATOTOBKM  JOIYCKOB K JIaDOpaTOpHBIM paboTaM IO BCEM paszfenam
JTUCHUILTAHBI IpUBeeH B DOH/IE OLIEHOYHBIX CPEJCTB.

2. IlonmroroBka ¥ BBHINIOJHEHHWE JIA0OPATOPHBIX paboT (KOHTPOIHMPYET TPEerojaBareib B
(bU3UIECKOi TabOpaTOPHH ).

3. OdbopmiieHre OTYETOB IO JaOOPATOPHEIM padoTaM (KOHTPOJb: 3alliTa OT4eTOB). TpeOoBaHUs
K 0()OpMJICHHIO OTYETOB 10 TaOOPaTOPHBIM paboTaM npuBeieH B POH/IE OLIEHOYHBIX CPECTB.

7 OHEHOYHBIE CPEACTBA JAJIs1 BXOJAHOI'O U TEKYHIEI'O KOHTPOJIA,
MNPOMEXXYTOUHOM U UTOT'OBOM ATTECTAIIUU (AHHOTAILIUS)

KOHTpO/Ib OCBOEHMSI TUCLUIUIMHBI IPOU3BOIUTCS B COOTBETCTBUM ¢ Ilosio’keHneM 0 peMTHHrOBOM
cucreMme oneHky 3Hanui cryaentos AT HUAY MUDU.

Tekymuii KOHTPOJAb CTYACHTOB IIPOU3BOAMUTCS B JIUCKPETHBIE BPEMEHHBIE WHTEPBAJIbI
IpenojaBaTesieM, BeAYIINM JIEKIUU U MPAKTUYECKUE 3aHATUS 10 JUCHUILIMHE B CIeAYoIUX hopmax:

* TECTUPOBAHUE;

* KOJUIOKBHYM;

* BBINIOJHEHME 3aIlIUTa JaOOpaTOPHBIX PadoT;

IIpomexkyTOYHBIN KOHTPOJb CTYACHTOB IIPOU3BOJUTCS B CIEAYIOLIEH B popMe:

* DJK3aMEH

WToroBelii KOHTPOJIb TIO pe3yibTaTaM CeMecTpa Mo JUCIHUIUIMHE MPOXOAUT B (pOpME MUCEMEHHOTO
9K3aMeHa, KOTOPbII BKIJIIOYAaeT B ce0s OTBETHI Ha 2 TEOpETHYECKUX Bompoca M pemeHus 1 3amaun. K
9K3aMEHY JIOIyCKaeTcs CTYAEHT, KOTOPBIA BBIMOJIHWI Bce JlabopaTopHble paboThl. (MeTtomudeckue
yKa3aHHs JUIs CTYACHTOB 110 OCBOCHUIO AUCIUILTUHBI TpUBOATCS B [Ipunoxenun.)

@DOH/IBI OLIEHOYHBIX CPEICTB BKJIIOYAIOT B ce0sl BOIPOCH! K TUIOBBIM 33/IaHUSIM, TECThl U KPUTEPHH
KOHTPOJIsL, TO3BOJISIOIINE OLEHUTD PE3YNbTaThl 00yUEeHUs! MO TAHHON JTUCIUILIMHE.

TecThI SABISIOTCS OJHUM U3 CpCACTB TCKYILICTO KOHTPOJIA.



TecTpl HCHONB3YIOTCS KAaK METOA OLICHWBAHUS YPOBHS CQHOPMUPOBAHHOCTH Y OOYYAIOIIHXCS
komnereHiuii YKE-1 B poriecce ocBoeHUS TUCITUTUTAHBL

IIpumeps! TeCcTOB:

Kunemaruka
TECT 11-1

1. /IB>keHHEe IBYX TeJl OMKMCHIBACTCS] YPAaBHCHUSIMHU:
X, =10-t+0,4- t2 (m), X, =—6-1+2- t? (m). Tena BCTPETATCS YEPES. ..
BapuaHTbI OTBETOB:
1)2,4c; 2)4c; 3) 10¢; 4)0,2c.
2. IIpu cBOOOTHOM TIAJICHUH TEJIO JOCTUTAET MTOBEPXHOCTH 3eMJIn yepe3 S ¢. CKopocTh Tena y
MOBEPXHOCTH 3€MJIM PaBHa...
BapuaHTbI OTBETOB:
1) 10 m/c; 2) 50 m/c; 3) 30 m/c; 4) 40 m/c.
3. Ha pucyHke npuBeieHa 3aBUCUMOCTD MPOEKIIMHA CKOPOCTH Vx OT
Bpemenu. Haubounee

TOYHO OTPa’kaeT 3aBUCUMOCTH MTPOCKIINU
YCKOPEHHUS 8x OT BpeMeHH rpaduk. ..
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A) B) O)

BapuaHTBI OTBETOB:

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

4. J1Ba Tena OpOILIEHBI 1TO/1 OJTHUM U TeM ke YIJIOM K TOPU30HTY € HaualbHBIMU CKOpOcTsAMHU Vo U 2Vo.
€CJIM CONPOTUBJICHUEM BO3.lyXa peHeOpeub. To COOTHOIICHUE qabHOCTEH mojieta So/S1 paBHoO. ..
BapuaHTs! 0TBETOB:

1) 4; 2) 2; 3)\2; 4) 22 .

5. Teno OpolIeHO ¢ TOBEPXHOCTH 3eMIH cO ckopocThio 20 M/c oA yriaom 45° k ropusonty. Paguyc
KPUBHU3HBI €70 TPAEKTOPUH B BEpXHEH TOUKe (CONPOTHBIEHUEM BO3yXa IpeHeOpeus) ...

BapwnaHTb! 0TBETOB:

1) 10 m.; 2) 80 m; 3) 30 m; 4) 20 m.

MornekynsipHas pusnka
TECT 15-1

1. Ha pucynke npencrasieH rpapuk GyHKIUHN pacripeene- £(v)
HUS MOJIEKYJI HEaIbHOTO rasa Mo ckopoctsM (pacrpeneneHue Makcpeia), I

dN

( ) = — A0JIs1 MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIFOYCHEI B

N-dV

Jliis 5Ol QyHKIIMU BEPHBIM SIBIISIETCS YTBEPKICHHUE. ..

|
|
1
|
HHTCPBAJIC CKOpOCTeﬁ otV A0 V+dV B pacucTe Ha CAUHUILY OTOI'0O UHTCpPBAJia. :
|
I
1
3

= ¥

BEF

BapuaHTb!l OTBETOB: -
1) nonoxeHne MakCUMyMa KpUBOH 3aBUCHUT OT TEMIIEPATYPHI U OT MPUPOJBI I'a cﬁ}‘ L

2) npy NOHM>KEHUH TeMIepaTyphl IJIOLIa (b MO/ KPUBOM YMEHBIIIAETCS;

3) npu MOHMKEHUU TeMIIepaTyphl BEJIMUYMHA MAaKCUMyMa YMEHbBIIIAETCS.

vy



2.B TPEX OANMHAKOBBLIX COCYaX HAaXOAUTCA OJUHAKOBOC KOJINMYCCTBO
ra3a, mpuaem T1 > T2 > Ta. Pacnipenenenue ckopocTeld MOJICKYIT B
cocygie ¢ Temreparypoit T3 OyaeT onuchiBaTh KpUBasl. . .

Bapuantsl oTBETOB:

1) C; 2) B; 3) A

f(Vx)“

3. B Tpex oIMHAKOBBIX COCYJaX MPU PABHBIX YCIOBHIX HaXOJIUTCS B
oJIMHaKoBOE KosruecTBO Bojopoaa (Hz), renus (He) u azota (N2).
Pacnipenenenue npoekmuii CKOpOCTeH MOJIEKYJT a30Ta Ha IPOU3BOJIBHOE A
HanpaiieHue X Oy/IeT ONMHUCHIBAaTh KPHUBAS. ..
BapuaHTbI 0OTBETOB:

1) A; 2)G; 3) B. 0 Vy

v

I
4.CpenHsis KHHETHYECKAs SHEPTHS MOIEKYJIbl HealbHOro rasa npu Temmneparype I papaa & = —KT .

3neck | = Ny + Ngy + 2Ny, TAC Ny, Nep, N — YUCIIO CTETEHEH CBOOOBI MOCTYNATEIBHOTO, BPAILIATEILHOTO U
K0J1€0aTebHOI0 ABM)KEHUN MOJIEKYIIbl. [Ipu ycioBuM, YTO UMEIOT MECTO TOJIBKO IOCTYNATENIbHOE U
BpalllaTeNbHOe JBIKEHHE, Ui Bogopoaa (H2) uucio i paBHo
BapunaHTb! 0TBETOB:
1) 3; 2) 7, 3) 6; 4) 5.
5. Cpenssisi KHHETHYECKAs SHEPTUS MOJIEKYJI ra3a npu Temneparype T 3aBUCUT OT UX CTPYKTYpBI, UTO
CBSI3aHO C BO3MO>KHOCTBIO PAa3JINYHBIX BUAOB JABHKEHHS aTOMOB B MoJieKyJie. CpeaHsisi KHHeTHUeCKas
sHeprus Mojaekyi napos Boasbl (H20) pasHa...

BapuanTs! 0TBETOB:

Dy 3k.T, 2 2Kk.T: 3k-T: 4 k-T.
2 2 2

Ko/s1okBUyM sBIsI€TCS OAHUM U3 CPEACTB TEKYIIETO KOHTPOJIS.

Komnoksrym pekomeHayeTcs HCIIOIb30BaTh JIUIs IPOBEPKU U OLICHUBAHUS 3HAHUM, YMEHUN U
HAaBBIKOB CTYZEHTOB, OJYYEHHBIX B XOJ€ 3aHATUN 110 OCBOCHHIO ONPEIEICHHON YaCTH AUCITUIUINHBI
«Du3nkay.

[IpuMepsl BOIIPOCOB K KOJUIOKBUYMY:

MoJiekyJasIpHO KHHETHYeCKasl TeOpHusl

1. Yto Takoe cTeneHu cBOOOIbI MOJIEKYJIIbI?

2. Kakue BubI creneneil cBoOOIbI CYIIECTBYIOT Y MOJIEKYJ?

3. OOBsICHUTE IPUHITUIT PABHOTO PACTIPECIICHHS YHEPTUHU IO CTETICHSIM CBOOO/IBI.

4. HaiinuTe yncna nocrynareiabHbIX, BpalllaTeIbHbBIX U KoJeOaTeIbHbIX CTeNeHel cBOOOABI s
moiekya Clz, H2O u C2Ho.

5. Haiiaute unciao nocTynaTeabHbIX, BpallaTeabHbIX U KoJeOaTeIbHbIX CTeTeHel cBOOOIbI
mouekyn CO2 (nunetinas) u NHs.

6.CcopMynupyiiTe OCHOBHBIE MTOJIOKEHHS MOJIEKYIIPHO-KUHETUYECKOI TEOPUH BEIIECTBA.

7. Harnmmre OCHOBHOE ypaBHEHUE MOJIEKYIIPHO-KHHETHYECKOW TEOPHH.

8. Hannmnre Belpa)keHNE AABJICHUS UICAIBHOTO ra3a 4Yepe3 CPEAHIO KNHETHUYECKYIO SHEPTHUIO
JBAKEHUS €r0 MOJIEKYII.

9. Kakas sHeprusi npuxoauTcs B CpeJHEM Ha OJHY CTEIeHb CBOOOIbI?

10. YUemy paBHO 4MCIIO TOCTYNATENbHBIX CTENIEHEH CBOOOIBI Y MOJIEKYJIbI?

11. YeMy paBHO YMCIIO BpaIIaTEIbHBIX CTENIEHEH CBOOOIbI y OJTHOATOMHOM MOJIEKYJIbI?

12. YUemy paBHO 4MCIIO BpallaTeIbHBIX CTETIEHENH CBOOOIBI Y ABYXaTOMHOM MOJIEKYJIbI?

13. YeMy paBHO YMCIIO BpAIIATENIbHBIX CTENEHENW CBOOOIbI y TPEX- 1 OoJiee aTOMHOI MOJIEKYIIbI?



14. HazoBure nporecc, B KOTOPOM HE U3MEHSETCSI BHYTPEHHSSI SHEPTUs rasa.
15. Kakomy nporieccy COOTBETCTBYET HEM3MEHsIEMasl CPEIIHSIST KHHETUYECKask SHEPTUs MOJIEKYJIbI?

DJIeKTPOMarHeTusmM

Cuiia 1 ioTHOCTH TOoKa. Hanpasienue Toka.

3axon OMa 111 OTHOPOAHOIO YYacTKa B MHTETpalIbHOM U nuddepeHuransHoi Gpopmax.
3akon OMa 1t HeoJHOpOoAHOTO yyacTka. DJIC u HanpspKeHHe.

3akoH OMa it 3aMKHYTOM 1enu. TOK KOPOTKOro 3aMbIKaHUS.

[TocnenoBarenbHOE, NapalIeIbHOE COEIMHEHUE PE3UCTOPOB.

[TpaBuna Kupxroda.

[TocnenoBarenbHOE U MapajIeIbHOE COSAMHEHUE UICTOYHHUKOB TOKA.

PaGoTta u MOLTHOCTH TOCTOSTHHOTO TOKA.

3aBUCUMOCTD IIOJIE3HOM MOIIHOCTH OT TOKa U BHelIHero conpotusienus. KIIJ[ ucrounuka

CcoNoOr~LONE

TOKA.

10.3akon [xoymns-Jlenna.

11. U3mepenue Toka. [TonkmroueHue ammepmeTpa. Pacpenre npeaenoB n3aMepeHus
amIepMeTpa.

12. Usmepenue HanpspkeHus. [logkimoueHne BoibTMeTpa. Pacimpenue npenenoB n3MepeHus
BOJIBTMETDA.

13. CunoBbie XapaKTepUCTUKU MAarHUTHOTO TOJIfA, CBA3b MEKAY HUMU. OnpeneneHue

HalpaBJIeHUs1 BEKTOPOB BuH.
14. Cuna Amnepa. BennuuHna 1 HaripaBiieHUE.
15. BzaumogeiicTBue 1ByX IPOBOJHUKOB C TOKOM.
16. Cwuuna Jlopenna. Bennunna u HarpaBiieHHE.
17. 3akon buo-CaBapa-Jlamnaca.
18. Teopema 0 HMPKYJSAIMHA BEKTOPA MATHUTHOW WHIYKIIHH.
19. MaruutHslii notok. Pab6oTa cuin Amnepa 1o nepemMenieHuIo NpoBOAHNUKA C TOKOM.
20. Dueprust MarHUTHOTO 10JIsl. OOBEMHAs TNIOTHOCTh YPHEPTUU MarHUTHOTO TOJIS.
21. OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIMHU I 3aMKHYTOTO KOHTYpA.
22. Ilpasuio Jlenmna. HampaBnenue HHIYKIIMOHHOTO TOKA.
23. DJeKTpOMarHuTHasi UHAYKLUS B IBUXKYIIEMCSl OTPE3Ke MPOBOIHUKA.
24. Camounykmus. 9JIC caMOMHAYKIIHH.
25. HanpaBieHnue Toka caMOMHIyKIIMHU (paBuiio JleHna).
26. ITHAyKTHBHOCTH KOHTYpa. MHIYKTHBHOCTH COJICHOU/A.
27. DKCTpaTOKH MPH 3aMbIKaHUM U pa3MbIKaHUU IIeTIeH.
28. Toku ®@yko. MeTonbl yMeHbIIEHHS TOKOB DYKO.
29. Bzaumounnykius. 3/1C B3auMOMHAYKIIUH.
30. B3auMHasi HHIYKTUBHOCTD, CBSI3b C MHAYKTHBHOCTSIMH KOHTYPOB Lin Lo.

JlaGopaTopHble padoThI

Jl51s ycriemHoro BBIOJIHEHUS 1a00paTOPHBIX pabOT CTYIEHTY HEOOXOJUMO CaMOCTOSITEIbHO
U3YyYUTh ONMCaHUe JabopaTOpHOI paboThl 1O METOJUYECKUM YKa3aHusaM. [Ipu nmoarotoske k
nmabopaTopHON paboTe U MOJYUYESHHsI IOMYyCKa CTYACHTY HEOOXOAMMO 3aHECTH B JTaOOPATOPHYIO TETPAIb:
Ha3BaHUe pabOTHI U €e HOMEP, LeNIb PA0OThI, KPATKOE TEOPETHUECKOE ONUCAHKE, PA00UYIO CXEMY
YCTaHOBKH, TaOJIUIIbI, pacueTHbIe (OpMYIIbI, POPMYJIBI AJI pacuera MorpeurHoCTel.

Brinonnenue paboThl 3aKaHUMBAETCS COCTABIEHUEM KPAaTKOT0 OTYETA U HAllMCAaHUEM BBIBOJA, B
KOTOpPOM CJIeAyeT yKa3aTh:

1) 9TO M KaKUM METOJIOM HCCIIE0BAIOCH,

2) KaKkoi pe3ynabTaT ObUI MOJIyY€eH, C KAKUMHU NOTPELIHOCTIAMU;

3) kpaTkoe 00CyKIeHHEe OTYYEHHBIX Pe3yIbTaTOB (COOTBETCTBYIOT JIU MOJIyYE€HHbIE Pe3yIbTaThl
TEOPETHYECKUM TMPECKA3aHMSIM WM TaOJMYHBIM JTaHHBIM, €CITH HET, TO KaKOBa BO3MOJKHAS TIPUYMHA
3TOr0 HECOOTBETCTBUS);



4) aHanu3 morpemHocTei (yka3arb, KaKOB XapaKTep MOTPEeIHOCTeH pe3yIbTaToOB — MPUOOPHBIN WK
CllyyailHbIl, KaK1e U3 U3MEPSAEMBbIX BEJIMUYMH BHOCSAT HauOONIBIIMH BKJIAJ B IOTPEIIHOCTD PE3YNIbTaTa).

JUist 321K THI 1a00paToOpHO paboThl HEOOXOAUMO MOJITOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI,
KOTOpbIE IPUBEIEHBI B KOHLIE KQXKI0W PabOThl METOAMUYECKUX YKAa3aHUH K JJaOOPaTOPHBIM paboTaMm.

[IprMep KOHTPOJIBHBIX BOIIPOCOB:

MexaHnuka:

el NS =

©ooNoO,

18.
19.

20.
21.

22.

23.
24,

25.

26.
27.
28.

29.
30.
31.

32.
33.
34.

OcHOBHOE ypaBHEHHE IMHAMHUKHU MOCTYIMATEIbHOTO JBUKEHUSA?

Onucarb nBHXKEHHE OpYyCKa M0 HAKIIOHHOW TJIOCKOCTH, KaKWe CHIIbI IEHCTBYIOT Ha HEro?
Kakumu ypaBHEHHSIME ONUCBIBAIOTCS IBUKCHHS OpycKa U Tpy3a?

Kakoe nBuxkeHne Ha3bIBaeTCsl paBHONIEPEMEHHBIM? 3aNUIINTE KHHEMAaTHYEeCKOe ypaBHEHUE
TaKOT0 JIBH>KCHHUSI.

Urto Ha3wiBaeTcs yckopeHueM Tena? KakoB ero Gpu3udeckuid CMbICT?

BriBenute popmyiy (1.2), HO3BOJISIONIYIO ONPEACTUTH YCKOpPEHUE OpycKa.
Cdopmynupyiite 3akonbl HproTOHA.

KakoBbl OCHOBHBIE OCOOEHHOCTH MOHSTHS “‘cria’?

Uro Ha3biBaeTcs cuctemMoii oTcueta? Kakue cuCTeMbl OTCUYEeTa HAa3bIBAIOTCS WHEPLUATbHBIMU, &
Kakue - HemHepuuaibHeiMu? [IpuBenuTe npumepsl.

. KakoB nops 1ok (anroputm) pemieHus 3a1a4 JUHAMUKHA CUCTEMBbI CBSI3aHHBIX TeJ?
11.
12.
13.
14.
15.
16.
17.

JlaiiTe onpeneneHue CUIbl TPEHUS CKOJIbKCHMUS.

3aBucHT 11 KO3(DPUIIMEHT TPEeHUS CKOJIBbKEHHUS OT MacChl Tena?

Bnusier i rutomaas COMPUKOCHOBEHUS TeJl Ha BETMYUHY KOA()(DUIIMEHTA TPEHHSI CKOJIBKESHUS?
MosxeT 11 Ko3(hULIMEHT TPEHUS CKOJILKEHHSI UMETh 3HaYeHHE, OOJIbIIee eAMHHIIbI?

Urto Ha3wiBaeTcs cuiioi TskecTu? Kakoe yckopeHue coo0IaeT Teny cuiia TsKecTu?

Kakas cuna HazpiBaeTcs cuiioi peakiiuu onopsl? Kakosa npupoja 3Toil Cuiibi?

[Ipumenute Tpetuii 3akoH HploToHa 1Sl cieayromux nap B3auMoIeHCTBYIOIIUX Tell: “Opycok 4 —
I0CKOCTh 17, “Opycok 4 — HUTH 87, “rpy3 9 — HUTH 8” (puc. 1.1).

BeiBenure pacuernyro ¢popmyiy (1.1).

Kakue xonebanust Ha3pIBalOTCA TAPMOHUYECKUMHU? 3alUIINTE YpaBHEHHE FaAPMOHUYECKIX
KoJeOaHuH.

Yro HazbIBaeTCs MEPUOJOM, YACTOTOH, (pa30i TapMOHMUECKUX KOoseOaHU?

Kak mensiercs co BpeMeHeM CKOpOCTh U YCKOPEHUE MaTepHalIbHON TOUKH, COBEPILAIOIIEH
rapMOHUYECKHE KosebaHus?

Kak mensiercs co BpeMeHeM KHHeTH4ecKasi, IOTeHIMallbHas, [OJIHasi SHEPTusl MasiTHUKA,
COBEpIIAIOIIEr0 TapMOHUYECKUE KoJeOaHus?

Uro Ha3biBaeTcs (pU3NUECKUM MasSTHUKOM?

BeiBenute nuddepennpanbHoe ypaBHEHHE TapMOHUYECKHUX KoJieOaHui (pru3nueckoro MasiTHUKa U
3aMUIIUTE PEIIEHNE ITOr0 ypaBHEHUS.

[Touemy npu npoBeICHUM U3MEPEHUH YTOJI OTKJIOHEHUS (PU3MUECKOT0 MasiTHUKA JIOJKEH OBbITh
HebopmmM ~10°7

UYro HazbIBaeTCs MPUBEACHHON JUIMHON (U3NYECKOro MasiTHUKA?

Uro Ha3bpiBaeTcs MOMEHTOM uHepuuu Tena? KakoB pusndeckuil cMbICT 3TON BEITUYUHBI?

Kak MOMEHT uHepLuu Tena, Bpalarollerocst BOKpYr HEMOIBUKHOM OCH, 3aBUCUT OT XapaKkTepa
pacnpesiesieHus: ero Macchl OTHOCUTENBHO 3T0# ocu? 3anumure GopMyIly, OIMUCHIBAIOILYIO 3TY
3aBUCHUMOCTb.

Kax ¢popmynupyroTcs 3aKOHBI COXpaHEHHUS! UMITYJIbCa, MOMEHTA UMITyJIbca?

[Touemy HEOOXOTUMO BBEACHUE JIBYX MEp JABHKEHU?

Kaxk chopmynupoBaTh 3aKOH COXpaHEHHs MeXaHHUeCKOoU sHeprun? KakoBbl ycIoBUs €ro
IIPUMEHUMOCTH?

Urto noHnMaeTcs o] MEXaHUYECKUM yJaapom?

KaxoBbI OCHOBHBIE pa3Inuus yIpyroro u Heynpyroro yaapa?

Kakue xapakTeprucTUKy yIpyroro u HEynpyroro yaapoB Haubosee MoJHO pac-KpbIBalOT UX
conepxanue?



35. Kak KoJIMuecTBEHHO BBIPA3UTh BETMYUHBI KO3 PHUIIMEHTa BOCCTAHOBICHUS U SHEPTUU
nedhopmarun?

36. Kak mosryunts BbIpakeHue 171 Kod((UIEHTa BOCCTAHOBJICHUS M SHEPTHU Aepopmaruu?

37. KakoBa npuynHa BO3HUKHOBEHHMSI CUJIbI TPEHUSA U e€ npupoaa?

38. Kakwue BUBI CHJT CyXOT0 BHEIIHETO TPEHHS CIeyeT pa3ndaTh?

39. Kakoii Bug nmeeT 3akoH AMOHTOHA — KysmoHa 17151 pa3IuyHbIX BUOB TPCHHS?

40. Kak BeITISAMT KapTUHA eOopMalii U ISHCTBYIOIINX CHJI TPU KaYeHUN?

41. KakyMH ypaBHEHUSMHU OMKCHIBAETCS JIBH)KEHUE KPYTJIOTO TeJla, KaTsIIerocs ¢ TpeHueM?

42. KaxoBa npupoja cui TpeHusi? Bunsl Tpenus.

43. Ot 4ero 3aBUCHUT CHJIA TPEHUS MTOKOsI, KOADPHUITUEHT TPEHHSI TTOKOSI?

44. Beiectr (hopMymy AJis oripeiesieHus Koa(hGUIeHTa TpeHHst MOKOSI.

45. Kak sKCrepuMEHTAIIbHO ONPEASTIUTh KOIPGUIIMESHT CUITBI TPEHUS TTOKOS?

MonekynsipHasi Gpu3HuKa U TEPMOJMHAMHKA

1. Yro takoe ynpyras BoiHa? OxapakTepu3ylTe MpoIecc pacnpoCTPaHEHHs YIIPYTroi BOJIHBI B rase.

2. BeBeaute GpopMyIiry CKOPOCTH PacIipOCTPaHEHHS YIIPYTOH BOJIHBI.

3. CdopmynupyiiTe IepBblii 3aKOH TEPMOJIUHAMUKH. 3aIUIITUTE 3TOT 3aKOH IS H300apHOTO,
M30XOPHOTO0, H30TEPMUYECKOTO M aJHadaTHOTO IMPOLIECCOB.

4. Kak onpenensieTcs TEMIOEMKOCTb ra3a IMpH H30XOpHOM U M300apHOM Iporeccax?

5. Tlouemy mporiecc pacpoCTpaHEHUs 3BYKOBOH BOJIHBI B ra3e — aJina0aTHBIN?

6. B gem 3akioyaercsi pe30HaHCHBIA METOJ OTIPE/ICICHUSI CKOPOCTH 3BYKa B raze?

7. Tlouemy npu pactpOCTPaHEHUH 3BYKa B 3aKPBITOM KJIAIIAaHE MOT'YT OOpa30BBIBATHCS Y3JIbl U

myyHocT? [Ipy Kakux yCIOBUSX OHU 00pa3yroTcs?
8. Kak n3meHnsercst ckopocTb 3ByKa B BO3JlyXe P U3MEHEHUH €r0 TeMIIepaTyphl?
9. UeMy paBHO TeOpeTHUYECKOE 3HAUEHHE MIOKA3aTelsl aauadaThl BO3IyXa, BHITEKAIOLIEE U3
KJIACCUYECKON TEOPUH UJICAIBHOIO rasza?
10. Hanuiure ypaBHeHME MII0CKOM Oeryiieit BoyHbl. JlaiiTe onpesesieHne OCHOBHBIX XapaKTEPUCTUK
(amruuTy b1, (ha3bl, IEPUOJA, YACTOTHI, JJIMHBI BOJIHBI).

BHCKTpI/I‘leCTBO U Marac€Tus3sm

1. Urto Takoe cuna Toka? B Kakux euMHUIIAX U3MEpsSeTCs?

2. Uro takoe DJIC? B kakux eauHHIIaX U3MEpPSIETCs?

3. Chopmynupyitte 3akon Oma JiJ1s1 3aMKHYTOM 1IETIH.

4. Ob6ocHyiite popmyiy A pacueTa MOJHOW MOITHOCTH UCTOYHHMKA TOKA.

S. OO0bscHUTE, TOYEMY IIPU HEKOTOPOM CONPOTHBIICHUN HArpy3Ku M0JI€3Has MOIIHOCTb
JOCTUTaeT MAaKCUMAaJIbHOM.

6. ChopmynupyiiTe ycoBre COTIACOBAHUS UCTOYHUKA U HATPY3KHU.

7. Yemy paBHa M0JIe3HAsI MOIIHOCTh B PEKUME COTJIACOBAHUSA?

8. Haiite onpenenenne KI1/] nctounnka Toka.

9. Yemy pasen KIIJI B pesxnme cornacoBanus?

10. [Touemy noctmxkenne KII/[ uctounnka, 6IU3K0TO K €IUHUIIE, HE UMEET IPAKTUIECKOTO
3HA4YEHUs?

11. B uem cocTout cyTh rpaduueckoro MeTozia OMpeeNICHUs TOKA «KOPOTKOIO 3aMbIKaHUS»

u 3J1C? Kak Ha3pIBaeTCs 3TOT METO?

12. Cohopmynupyiite 3akonsl Kupxroda.

13. Kakwne nienn Ha3pIBalOT Pa3BETBICHHBIMH U HEPA3BETBICHHBIMU?

14. 3aBHUCHUT JIU BBIOOD MOJIOKUTETHLHOTO HAMPABJICHUS HAMIPSDKEHHS OT MOJIOKUTEIBHOTO
HaIpaBJI€HUs TOKa?

15. Yro Takoe 31EKTpUUECKUIN TOK?

16. JlaiiTe onpeneneHne BETMIUHBI (CHIIBI) TOKA.

17. JlaiiTe onpesieneHre pa3HOCTH MOTEHIIATIOB (HANPSHKEHU ).

18. Hanummre hopmyity, CBSI3BIBAIONTYIO TPUPAIIEHHE TOTEHIINATIOB U HAIPSDKEHHE.

19. Uro Takoe pezucrop?

20. Hanummre hopmyny ams conpoTHBIEHUS MOCIEI0BATEIbHO COEAMHEH-HBIX PE3UCTOPOB.



21. Hanummre hopmyiy amst CONpoTUBIEHUS apalIeIbHO COSTMHEHHBIX PE3HCTOPOB.
22. Hanummure 3akon Oma aiist yuactka nenu. CpaBHUTE ero ¢ 3akoHoM Oma B
muddepeHmanbHON (JT0KaIbHOM) hopMme.

23. 3anumure 3akoH OMa Uit HEOJHOPOJHOTO YY4acTKa IICTIH.
24. Kakumu xapakTepucTukaMu onuchiBaeTcst UCTOUHUK DJ(C?
25. Chopmynupyiite nepBsiii 3akoH Kupxroda. Kakoe cBoMCTBO 3apsaa oH oTpakaeT?

KBaHTOBas onTrka

1. Uro na3biBaeTcsa BHEMIHUM poToddhdhexrom?
2. Kakum ocHOBHBIM 3aKOHaM moauuHseTcs (oTodPdexT?
3. Hanummre ypaBHenue DitHmTeiiHa 1711 poTorddexra ¢ pacmmdpoBKoil 0003HaYCHUH.
4. Yto moHMMAETCs TI0]] HHTETPAIbHOW YyBCTBHTEIBHOCTBIO (hoTORIEMEeHTa?

5. Uto nmoHuUMaeTcs Mo 3a/IePKUBAIOIINM TOTECHIIUATIOM?
6. Uto Takoe kpacHas rpaauia ¢porodrddexra?
7. l'umotes3a Diinmreiina as potodddexra?

8 YHEBHO-METOANYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE

JACHUTIIAHBI

8.1 IlepeyeHb OCHOBHOII U IOTOJHUTEIbHOI y4eOHOM JIUTEpaTypbl
B mepedeHb OCHOBHOM JIMTEPATYphl BKIIOUYAIOTCS M3JaHUs, uMeronmecs B Gongax oudmmoreku JUTU
HUAY MU®U (B 351eKTpOHHO-0MOIMOTEYHOM crucTeMe U (vn) oudmmoreke JIUTU HUAY MUON).

Tabnuia 8.1 — ObGecnieueHre AUCIUILITUHBI OCHOBHOM U JIOTIOJIHUTENBHON JINTEPATYPOH MO JUCIHUIUINHE
N ABTOD HaszBanune Mecto HaumeHnoBanue T'ox Konuuectso
n/m N3AaHUA W3JaTENbCTBA | M3JAHUSA 9K3EMILISIPOB
OcHoBHas1 IMTepaTypa
1 CaBenbes, Kypc dusuku. T. 1. CaHkT- Jlanb 2021 9BbC «Jlanb»
U.B. MexaHuka. IMetepOyp https://e.lanbook.com/book/1
MornekyisipHas GHr3HMKa r 52453
2 CaBenbes, Kypc ¢usuku. B 3 1. CaHkT- Jlanb 2022 9BbC «Jlanb»
. B. Towm 2: DreKTpuIecTBo. IMetepOyp https://e.lanbook.com/book/
Konebanus u BOJTHBI. r 184164
BostHOBast ontHka
3 Cagenbes, Kypc ¢uzukn. T. 3: Cankr- Jlanb 2019 | BBC «Jlamb»
. B. KBaHTOBast onrTuka. [etepOyp https://e.lanbook.com/book/1
AtomHas pusuka. dm3mka | T 17716
TBepaoro tena. Pusnka
aTOMHOTO s1Ipa 1
9JIEMEHTAPHBIX YaCTHIL
4 Cagenbes, COOpHHK BOTIPOCOB U CaHkr- Jlanp 2019 3BC «Jlaub»
. B. 3aj1a4 1o o01ei pu3rke [etepOyp https://e.lanbook.com/book/
r 125441
JlonoiHuTEIbHAS JIUTEPaTypa
4 YepToB 3amavHuK 10 HU3NKE Mocksa OUBMATJIIUT | 2002 20
AT,
BopobbeB
A.A.
5 Hernad Kypc dpuzuxun Mocksa Beicoras mkona | 2001 10
A.A.
6 3eH1oBa JlabopaTopHsrii Humutpos | JUTU HUAY 2020 25
I'B., MIPaKTHKYM IO 00men rpaj MHUDOU
KaraeBa ¢usuke. Yacts1.
I'.B. MexaHuka



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

7 KaraeBa JlaboparopHsrii HJumutpos | JUTU HUAY 2020 25
I'.B., MIPaKTUKYM T10 OOTIeH rpaj MHUOU
3enrona ¢uzuke. Yacts 2.
I'B., «MomnekynsapHas pusuka u
Tomy6eBa OCHOBBI CTATUCTUYECKON
K.B. TEPMOIUHAMUKI»
8 KaraeBa JlaboparopHsii Hdumvurpor | AUTU HUAY 2019 25
I'B., MIPAaKTHKYM II0 00mIei rpag MHU®U
3enroBa ¢usnke. Yacts 3.
I'B, «DNEKTPUIECTBO U
lomyGeBa MarHeTusm». — 2-€ u3J.,
K.B. HCTIPABJICHHOE U JIOII.
T'omyGeBa JlaboparopHsiii HJumutpos | AUTU HUAY 2020 25
KB, MPaKTHKYM IO 00men rpang MHUoHu
3eH10Ba ¢usuke. Yacts 4
I'B., «Onrtuka. ATomMHas
KaraeBa ¢bu3nKa
' B. — 1-e u3n., cTepeoTHI.
9 3eHI0Ba Meronuueckue yka3aHus Hdumvurpor | AUTU HUAY 2021 25
I'.B. M 3aJIaHUS K rpan MHUOU
MIPAKTUICCKUM 3aHATHSM.
Yacte 1. — 1-e u3n.,
CTEPEOTHII.
10 | 3enmosa Meronuueckue yka3aHHus Humvurpos | AUTU HUAY 2021 25
I'.B. U 3aJaHusl K rpaj MHoHu
MPaKTHYECKUM 3aHATHSM.
Yacts 2. — 1-e u3n.,
CTEpPEOTHII.
11 | 3enmosa MeTonuueckue yka3aHus Humutpos | JUTHU HUAY 2021 25
I'.B. U 3aJaHus K rpaj MHoHu

MPAKTUICCKUM 3aHSITHSM.
Yacts 3. — 1-e u3n.,
CTEPEOTHII.

https://elibrary.ru Hayanas snexrponHas Oubianorexa

8.2 Ilepeuenn pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKANIMOHHOM ceTn « UHTEpHET»

[Iepeuens pexoMeHnyeMbIX IHTEpHET CalTOB:

http://uisrussia.msu.ru Yuausepcuretrckas nHGopMamonHas cucrema «Poccusi»

https://www.labster.com/ BupTyanbsHble 1a00paTOpHH A1l YHUBEPCUTETOB M LIKOJ

http://www.school.edu.ru/ Poccuiickuii 00pa3oBaTesbHbII MOpTaT

http://www.edu.ru/ ®enepanbuerii mopran «Poccuiickoit 00pa3oBaHue»
https://www/chem.msu/ru "Chem Net"- xumuyeckas HHGOpMAIIMOHHAS CETh

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

Tabnuna 8.2 — PekomeH1yeMble 3J1eKTPOHHO-OUOINOTEYHbBIE CUCTEMBI

Ne

HaunmenoBanue pecypca

Tematuka

1

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

OO6mas pusmka: MexaHuKa, MOJIEKYJIIpHas
($u3MKa U TEpMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs OINTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENA,
aToMHast (pu3MKa U KBaHTOBAs MEXaHUKa,
(u3MKa s171pa ¥ SJIeMEHTApHBIX YaCTHI]

3bC «3nanuym» - http://znanium.com

OO6mas pusnka: MexaHuKa, MOJIEKYJIIpHas
(u3MKa U TepMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs OINTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENA,
aToMHasl (pu3KKa U KBaHTOBAs MEXaHUKa,
(u3MKa s171pa ¥ 37IeMEHTApHBIX YaCTHI]

9BC N30aTeIbCTBA «JIaup»

O6mas ¢u3nka: MeXaHuka, MOJIEKYJIsipHast



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

(u3MKa U TEPMOJUHAMUKA, SJIEKTPOCTATHKA,
3JIEKTPOMAarHeTu3M, BOJIHOBAsI OITHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENa,
aToMHas (PU3MKa M KBAHTOBAsI MEXaHUKA,
(u3MKa s171pa ¥ SJIeMEHTapHBIX YaCTHI]

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

OO6mas pusnka: MexaHuKa, MOJICKYJIIpHAs
(bu3KKa 1 TepPMOJMHAMUKA, 3JICKTPOCTATHKA,
AIIEKTPOMAarHeTH3M, BOJIHOBAsI ONITHKA,
KBAHTOBAsI ONTHKA, (pU3UKa TBEPIOTO Tela,
aTOMHasAa (1)1/131/11(21 1 KBAHTOBAas MCXaHHKaA,
(bu3HKa sIpa U JIEMEHTAPHBIX YaCTHI]

OBC «Aiidykey: http://ibooks.ru

OO6mas pusmka: MexaHuKka, MOJICKYJIIpHAs
(bu3KKa 1 TepPMOJMHAMUKA, 3JICKTPOCTATHKA,
AIIEKTPOMAarHeTH3M, BOJIHOBAsI ONITHKA,
KBAHTOBAsI ONTHKA, (pU3UKa TBEPIOTO Tela,
aTOMHasAa (1)1/131/11(21 1 KBAHTOBAas MCXaHHKaA,
(bu3HKa spa U SJIEMEHTAPHBIX YaCTHI]

9BbC «YHuBepcaipHas
http://biblioclub.ru

ouodIMoTeKay:

OO61mas ¢pu3nka: MEXaHUKa, MOJIEKYJISIpHAs
¢u3MKa U TEPMOTMHAMUKA, IICKTPOCTATHKA,
OJICKTPpOMArH€Tu3M, BOJIHOBAsA OIITHKA,
KBaHTOBAs ONTHKA, (PU3MKA TBEPAOTO Tea,
aTOMHaA (1)I/I3I/IK8, U KBaHTOBas1 ME€XaHHKaA,
¢du3MKa sapa U DIEMEHTAPHBIX YaCTHUI]

OBC «Jlamwpy»: http://e.lanbook.com

OO6mas ¢u3nka: MEXaHUKa, MOJIEKYJISIpHAs
¢du3MKa U TEPMOIMHAMUKA, JIICKTPOCTATHKA,
OJICKTPpOMArH€Tu3M, BOJIHOBAsA OIITHKA,
KBaHTOBasI ONTHKA, (PU3UKA TBEPAOTO TeJa,
aTOMHaA (1)I/I3I/IK8, U KBaHTOBas1 ME€XaHHKa,
¢du3MKa sapa U DIEMEHTAPHBIX YaCTHUI]

DnexTpoHHO-OnbmHnoTeuHas cucrema IPR
BOOKS

OO6mas ¢pusnka, GU3NIECKHUI IKCIIEPUMEHT,
00paboTKa pe3yabTaTOB U3MEPEHUIT

OBbC «KoHCYIBTaHT CTYAEHTa»

O6mas ¢usnka, GU3NIECKUN IKCIIEPUMEHT,
00paboTKa pe3yabTaTOB U3MEPEHHI

8.3 Ilepeuyenr WHPOPMALMOHHBIX TEXHOJOTIHH,

HCIIOJB3YEMBIX IIPH OCYHIECCTBJICHUM

06Pa30BaTeHLHOFO nponecca mo JMCUUIVIMHE, BKJIKOYasA MEepeYeHb NMporpamMmmMHoOro odecrnevyeHust u
HH(l)OpMaIII/lOHHI)IX CIIPABOYHBIX CUCTEM

Ta6nuua 8.3 — [lepedeHb IMIIEH3MOHHOTO U CBOOOHO pacIpOCTPaHIEMOro MPOrpaMMHOT0 00eceueHus!

No HaumenoBanue Kpatkoe onucanue

1 | Windows 10 Pro OnepanuoHHas cucTeMa

2 | Microsoft Office [TakeT 0(hMCHBIX MPHIOKESHUH

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

Explorer 8, FireFox 10, Safari 5, Google Chrome 17 MIPOCMOTpa BeO-CTpaHMUII, TOUCKA

KOHTEHTa, (paiIoB U Ux
karanoros B MIHTepHeTe

4 | Artumiaruat. BY3 HNuTepHeT-cepBUC 715 BYy30B,

MpeIHa3HAYCHHBIN I OIICHKU
CTETIEHU CaMOCTOSITEITbHOCTH
MMCBMEHHBIX padoT
00yJaronmxcst

Tabnuua 8.4 — Ilepeuens npodeccuoHanbHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM



http://e.lanbook.com/
http://biblioteka-onkin.com/
http://ibooks.ru/
http://biblioclub.ru/
http://e.lanbook.com/

Haumenosanue

Temaruka DJIEKTPOHHBIN agpec

O6mas ¢pusuka,
buznueckuit

1 | Oo6pa3oBarenbHas miatdopma FOpaiit https://urait.ru/
PKCIIEPUMEHT, 00padoTKa
[p€3yJIbTATOB U3MEPEHHI
O6mas ¢pusuka,
2 | "KoHCyabTaHT CTymeHTa» (usucciuii https://www.studentlibrary.ru
PKCIIEPUMEHT, 00padoTKa
[p€3yJIbTATOB U3MEPEHUIN
9 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIUHBI
Ne HaumenoBanue NOMEILESHUN UL IPOBEACHUS Agpec (MECTOIONIOXKEHNE) TOMEIICHUH TSI
—p BCEX BUJOB YUeOHOH 1€ TEIHbHOCTH, MPOBEJCHUS BCEX BUJIOB YUSOHOM NEATEIBHOCTH,
MPEeyCMOTPEHHON YYE€OHBIM ILUIAHOM, B TOM MPeayCMOTPEHHOH YYEOHBIM IUIAHOM (B CITydae
YUCJIE IOMELIEHUS U1 CAMOCTOSTEIBHON peanuzaunu 00pa3oBaTeIbHON MPOrpaMMEl B
paboTHI, C yKa3aHUEM MEPEYHSI OCHOBHOTO ceTeBOi (hopMe JOTOTHUTEIBHO yKa3bIBACTCS
o0opyoBaHus, yueOHO HATJISIHBIX ITOCOOWIA HaMEHOBaHHUE OPTaHU3aIlNHU, C KOTOPOH
1 MCTIOJTB3YEMOTO IMPOTPaMMHOTO oOecTiedeHus 3aKJIFOYEH JIOTOBODP)
1 | YueOnas aynuTopus 1Jisi NpOBeAeHUS 3aHATHIAN? 433507, YapsaHoBcKast 00macTs, T. JJUMUTpOBrpaj, yi.
101 Kyii6pimesa, 294
I0CaJ04YHBIX MeCcT — 16; rromans 59.42 xB.M.;
CrHenuaIn3upoBaHHas MeOelb:
YyebHas qocka — | mr., cTon cryaeHueckuit — 12 mr.,
CTOJI IIPEMoIaBaTeIbCKUM — 2 IIT., CTOJN KOMIIbIOTEPHBIH
—12 wr.,
CTybs — 31 mT., KoHAUIMOHep — 1 mIT.
Texnudeckue cpeacTBa 00ydeHus:
KommbioTeps! (MOHHTOP, CHCTEMHBIH OJIOK, KITaBHATypa,
MbImika) — 10 mr., mpoexTop — 1 mT., 3xkpaH — 1 miT.
nporpammHoe obecriedenne: OC Windows XP,
Microsoft Office 10
2 | YueOHas ayauTopusi JUIsl MPOBedeHUs] 3aHATHIA 433507, YapsHoBcKast 001mactp, r. JIUMUTPOBIpa, yiI.

Ne203

MocaJo4uHbIX MecT — 12; miomans 52,25 KB.M.;
crenuanu3upoBaHHas Mebens: yaeOHas qocka — | mr.,
CTOJI CTYJeHYECKHH — 12 IIT., CTOJ MPerno1aBaTeIbCKUMA
— 1 .

CTOJ Ja0OPaTOPHBIN — § MIT., CTyNbs — 28 WIT., IKag
JIByXCTBOPYATHIA — 1 mIT., CTOJ IpUCTaBKa — 7 IT.
HarJsgHbie 00pa3iel — 10 mT., maakaTel — 3 MIT.,
HarJBIIHBIE TTOcO0mst — 3 mIT., JTaGopaTopHBIi KOMIUTEKC
"3akonbl MexaHuku" (JIKM-2) — 1 mrr., Tumnosoi
MoaynbHbIN kommieke Mexanukal MYK-M1 — 2 mir.
TunoBoit MoynbHBIN KOMILUIEKC Mexanuka2 MYK-M2
—2 wr.

Ycranoska sabopatopHast BM3 MYK-M3 — 1 mir.

KyiiOpmmena, 294

YueOHasi ayAuTOpHs A/ NPOBEIeHUS 3aHATUH
Ne203a

Iocaf0YHbIX MecT — 12; turomaas 51 KB.M.;
CHenHaTu3upOBaHHast MeOeTIb:

yueOHas gocka — 1 mrT., cron crynendeckuit — 10 mr.,
CTOJI TIPETIOIaBaTeNILCKUK — | IIT., CTOJ 1a00paTOPHBIH
— 12 mr.

ctynbst — 30 1wT., mkad nenan — 1 mr., Tym6a — 1 mr.
KOHIMIMOHEP — | IIT., INTAaKaThl — 5 IIT., HATJISAHbIE
mocooust — 3 mirT.,

Texunueckue cpeycTa o0yueHus: JlaboparopHslii

433507, YnbstHOBCKas 001acTh, T. JIUMUTPOBTpa, yil.
KyiiOpmmena, 294




KoMIutekc "MouekysspHas puznka u TepMoIMHaMuKa"
— 1 mT., XonoaWIbHUK JTabopaTopHbii — 1 mT., TumoBon
KOMIUTIEKC 000pyIOBaHMS IS TAOOpaTOpHH
MOJICKYJISIPHOH .(pH3UKH ¥ TEPMOJAUHAMUKA — | TIIT.

Y4yeOHast aynuropus 1Jisl IPOBeJACHUs 3aHATHI 433507, YapsHOBCKast 00/macTs, r. JIUMUTPOBTpaz, yiI.
Nel12 Kyi6pimesa, 294

M0CaJ04YHbBIX MeCcT — 12; turomanps 48,7 KB. M.;
crienuaI3upoBaHHas MeOelb:

yueOHast focka — | IIT., CTOJ CTyJIeHYeCKHui — § miT.,
CTOJI IPETIOaBATENILCKUN — | IIT., CTOJ 1a00paTOPHBIN
—13 wr.,

CTYJIBSl — 26 10T., IIKad ABYXCTBOpYATHIN — 1 mT., TymMOa
— 1 wr.

HarJsIIHBIe 00pa3is! — 10 mT., IrakaTel — 5 mrT.,
HalIsAHbIE TTIOCOOuS — 2 mT.,

Texumueckue cpenctsa oOydenus: JlabopaTopHsIii
KoMmruiekc "DmekrpomarautHoe mone" (JIKD-1) — 1 mir.,
TurmoBo# MOIYIBHBIA y4eOHBIH KOMITIEKC
OnextpudectBo U MarHeTusMm MYK MYK-OMI — 8 mwiT.
YueOnast ayAuTopus 1Jisl IPOBeAeHUs 3aHATHI 433507, YabstHOBCKast 0071acTh, T. JJUMUTpOBrpa, yi.
Ne108 Kyiiosiena, 294

[Tocamounsie Mecta — 12; momanas 51 KB.M;

yueOHas 1ocka — | IIT., CTOJ CTYAEHYECKH — § miT.,
CTOJI IPETIOaBATENILCKUNA — | IIT., CTOJ J1a00paTOPHBIN
—13 wr.,

CTYJbS — 26 WIT., mKad IBYXCTBOPUYATHIH — 1 mT., TyMOa
— 1 wr.

HarJsIIHBIe 00pa3sl — 10 mIT., TIakaTel — 5 mT.,
HarJIsAHbIE TTIOCO0OuS — 2 mT.,

JlabopatopHsie onrtuaeckue koMruiekerl JIKO,
MO/IyJIbHBIMH JIAOOpaTopHbIMK KoMIuiekcamu MY K-
OB, MYK-OK, MVYK-O, ycTaHOBKH AJIS U3y4YECHUSA
3aKOHOB F€OMETPUYECKON ONTUKH, UHTEPHEePEHLIUH
cBeTa, MU(PaKLUK CBETA, NOJISPU3ALUH CBETA,
YCTaHOBKH ISl UCCIIEIOBaHuUs: cueTuuka ['eiirepa,
nepuo/a rnoJjrypacmajga painoakTHBHOTO AJIEMEHTA,
CTAaTHCTHYECKOTO XapaKTepa paJMoaKTHBHOTO pacnaia

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

OOyueHre MHBAIMJOB U JIML[ C OTPAHUYEHHBIMH BO3MOYKHOCTSMHU 37J0POBbSI OCYLIECTBIIETCS B
COOTBETCTBHH C:

— Koncrutynueit Poccuiickoit @enepanun. [lpundara BceHapoaHbiM ronocoBanueM 12.12.1993 ¢
U3MEHEHMSIMU, OJ0OpeHHbIMM B Xone oobmepoccuiickoro romocoanust 01.07.2020 — cr. 43 —
http://www.consultant.ru/document/cons_doc_LAW_28399/ ;

— @enepanbHbIM 3aKk0HOM «O0 ob6pazoBanuu B Poccuiickoit @enepannum» ot 29.12.2012 Ne273-D3
(pen. ot 17.02.2021), c1. 5, 71, 79 — http://www.consultant.ru/document/cons_doc LAW_140174/;

— ®epnepanbHbIM 3aKOHOM OT 24.11.1995 Nel81-D3 (pen. ot 07.03.2017) «O conmanbHOM 3amiuTe
nHBamuaoB B Poccuiickoit ®Penepanum» — I'masa III. Cr. 9. ,Cr. 11. Tmaa IV. Ctr. 1 —
http://www.consultant.ru/document/cons_doc_LAW_ 8559/ ;

— ®epnepanbHbiM 3aK0oHOM «O patuduxanuu Konsenuuu o mpaBax uHBanuaos» ot 03.05.2012
Ne46-03 — http://www.consultant.ru/document/cons_doc_LAW_129200/ ;

— IlopsinkoM  opraHuM3allMM ¥ OCYHIECTBJIEHHS  0Opa3oBaTeNbHOM  JESATENbHOCTH IO
o0pa3zoBaTeNbHBIM MPOrpaMMaM — IporpaMMam OakajgaBpuaTa, IporpaMMaM ClelUuaInTeTa, IporpaMMam
maructpatypsl (IIpukaz Muno6puayku PO ot 05.04.2017 Ne 301);



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/

- HOJIO)KGHI/IGM 06 OpFaHI/I3aI_II/II/I OGY‘-IGHI/ISI CTYILCHTOB-I/IHBZLHI/IHOB nu CTyIIeHTOB C
OTPAaHMYECHHBIMU BO3MOXHOCTAMHU 310poBbsi B HUAY MUOU, yreepxkaeHusiM 29.08.2017 .
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15 ver 2.2 0.pdf;

- MGTOI[I/I‘ICCKI/IMI/I PEKOMCHAAIUAMU 110 OpraHu3aluu O6paSOBaTCJ'IBHOI‘O mponecca ajid
O6y‘1€HI/I$I HHBAJIMJIOB W JINI C OFpaHI/IquHBIMI/I BO3MOXHOCTAMU 3I[0p0BL$I B 06p2130BaTeJIBHBIX
opranu3alusax BBICIICTO 06p330BaHI/I$I, B TOM 4YHCIIC OCHAIICHHOCTHU 06p330BaTeJ'IBHOFO mponecca
(mpunoxxenne K nHCbMy — MUHOOpHayKH  OT 16  ampems 2014 1.  Ne05-785)
http://www.consultant.ru/document/cons_doc LAW 159405/73804ce294dfe53d86ae9d22b5afde310dc5
06f7/ ;

- Tpe60BaHI/I5[MI/I K OpraHu3anuu O6paSOBaTCJ'IBHOFO mponecca ajid o6yquH${ HHBAJIMJI0B U JIUI] C
OFpaHI/I‘-IeHHLIMI/I BO3MOKXHOCTIMHU 3I[OpOBB$I B HpO(i)CCCI/IOHaJIBHbIX O6paSOBaTeJIBHLIX opraHmam/mx, B
TOM YHCJIE OCHAIIEHHOCTH 00pa30BaTeILHOTO Ipolieccay (MpuiIoKeHue K mucbMy MuHOOpHayKu oT 18
MapTa 2014 r. Ne06-281)
http://www.consultant.ru/document/cons_doc LAW 57872/7d7f56523837he788b6cfa5578482a6b17891
8d3/ .



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/
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




