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1 Henau u 3aga4yu y4eOHOM IMCHMIITTHHBI

Henbto y4yeOHOW nuctmmiunabl «Pusnka» sBisercs (GopMUpOBaHHE U pPa3BUTHE Y
00y4aromuXxcsi OCBOEHNE OCHOBHBIX MOHSATUMN, 3aKOHOB, MPUHIUIIOB U TEOPUN KJIACCUYECKOU U
KBAaHTOBOU (D)M3WKHU; HM3yYCHHE OCHOBHBIX (DH3UYECKHX SIBJICHUN W MPOIIECCOB U X TPAKTOBKA C
TOYKH 3pPEHHS COBPEMEHHBIX HAy4YHBIX MpEACTaBlIEeHUN;  (QOPMUPOBAHUE COBPEMEHHOIO
(U3UYECKOTO MBIIIUICHUS U HAYYHOTO MUPOBO33PEHHUSI; O3HAKOMIICHHE C METOIaMHU (PU3HUECKUX
HCCIEeNOBaHUN

Jlist peanuzanuu mOCTaBICHHOH el HEOOXOIUMO PEIIUTh CISAYIONNE 3adau:

— H3Yy4YEHHE 3aKOHOB OKPY’KAIOIIETr0 MUPA B UX B3aUMOCBS3H;

— oBianeHue (yHIAMEHTAIbHBIMU TPUHIUIAMH W METOJAMHU pEIICHUS Hay4HO-
TEXHUYECKUX 33]1a4;

— (¢opMHpOBaHNUE HABBIKOB MO0 MPUMEHEHUIO MOJIOKEHUNU (PyHIaMEHTaIbHON (HU3UKHA K
rPAMOTHOMY Hay4YHOMY aHAJIM3y CUTYallll, ¢ KOTOPBIMUA HHYKEHEPY NMPUXOJUTCS CTAIKUBATHCSA
MIPY CO3/IAHUU HOBOW TEXHUKHU U HOBBIX TEXHOJIOTU;

— OCBOCHHME OCHOBHBIX (DU3MUYECKUX TEOpUN, TMO3BOJSIOUIMX ONHCATh SBJICHUS B
OpUpOJE, W TMPEIEIOoB MPUMEHHMOCTH J3THUX TEOPUM [UJI pEUIEHUS COBPEMEHHBIX U
MEPCHEKTUBHBIX TEXHOJOTUYECKUX 3a]1ay;

— (opmupoBaHuE y CTYJCHTOB OCHOB €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

— O3HaKOMJICHHE CTYACHTOB C UCTOpUEH W JIOTUKON pa3BUTHUS (PU3UKU U OCHOBHBIX €€
OTKPBITHH.

2 Mecto aucuumiauHbl B cTpyktype OIIOII no cnenuajbHOCTH

JucnuniamHaa otHocuTces K 6azoBoi wactu OITOIL.

Ou3uka — ofHa HM3 (QYHIAMEHTAJIBHBIX HAyK O MpHpoJe, 0e3 H3ydeHHs  KOTOpOi
HEBO3MO)KHA KaueCTBEHHas IOATOTOBKA MH)KEHEPHO-TEXHUYECKOTo cocTaBa. M3yueHue Kypca
¢u3uKu  cnocoOCTBYeT (OPMHUPOBAHUIO Yy CTYJACHTOB HAYYHOTO MHUPOBO33pEHUSI U
COBPEMEHHOI0 (PM3MYECKOIO MBIIIIEHUA. B yclnoBHsX pa3BHUBarOLIENCs HAyYHO- TEXHUUYECKOU
PEBOJIIOIMH Ype3BBIYAHO BO3pACTaeT poib (Hu3nKu. Bes HOBas TexHUKA BTOPOU MOJIOBUHBI 20-
ro Beka (KOCMOHABTHKA, sIEpHas U TEPMOsACpPHAs SHEPreTUKa, JIa3epHas TEXHUKA) SIBIISETCS
nerunieM pusuku. Pusnka sBuiach PyHIAMEHTOM IS TaKUX 00JacTell TEXHUKH, KaK AJIEKTPO-
U PaAMOTEXHHKA, SJIEKTPOHHAS M BBIYMCIMTEIbHAs TEXHUKA, IPUOOPOCTPOEHHUE, COBPEMEHHAs
TEXHOJNIOTUS W T. M.  DHU3MKA BOOPYXKAET NPOMBIIUICHHOCTh NPUHIMIIUAIGHO HOBBIMH
npubopaMM M YCTAaHOBKAaMHM, CO3/1a€T TEOPETUYECKHE OCHOBBI HOBBIX, 00JIe€ COBEpPIIEHHBIX
IPOIIECCOB MPOU3BOCTBA.

Jucuumninza ABISICTCA  NPEIIIECTBYIOLUIMM  JUId  JUCHUIUIMH  (MoayJeil):
«MatepuanoBenenre. TexXHONOTHsS TPaHCIOPTHBIX TporeccoB», «l[IpukinagHas MeXaHUKa»
«DNEKTPOHUKA U DJIEKTPOTEXHUKA», «JleTanu Malun.

3 IlepeyeHb NUIAHUPYEMBbIX pPe3yJbTATOB O0Y4YeHHsl MO JMCUHUIIUHE (MOAYJI0),
COOTHECEHHBbIX ¢ IUIAHMPYeMBIMH pe3yJbTAaTAMH OCBOeHUsI 00pa3oBaTe/bHOI
NPOrpamMmsl

B pe3yabrare ocBoeHHsI 00pa3oBaTebHONl TNPOrpaMMbl Yy 00YyYaKOIIErocs
(¢opMHpYIOTCS ClIeAYIONIMEe KOMITeTeHIHH:

— CIOCOOHOCTBIO K a0CTPAaKTHOMY MBILIIICHHIO, aHANU3y, cuHTe3y (OK-1);

— CIIOCOOHOCTBIO K CaMOPAa3BHTHIO, CaMOPEAIH3allMU, HUCIOIb30BAHUIO TBOPYECKOTO
norenmuaia (OK-7);

— CIOCOOHOCTBIO NMOHUMATh OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB BO3HUKHOBEHHS
TOPECHUSI M B3pBIBA, PACIpPOCTPAaHEHHs W MPEKpAIICHUs] TOPSHUs Ha TOXkapaX, OCOOCHHOCTEH



AUHAMUKHU I10KApOB, MCXAaHU3MOB I[€I>'ICTBI/I5I, HOMCHKJIATYypbl H CHOCO6OB MMPpUMCHCHUSA
OTHETYIIAIIUX COCTaBOB, JKOJOTHYECKUX XapaKTEpPUCTUK TOPIOYUX MaTepuasoB U
OTHETYILIAIINX COCTaBOB HA PAa3HBIX CTanusax pa3Butus noxapa (I1K-8);

— CHOCOOHOCTBIO TOJATOTOBUTH HWCXOAHBIC JaHHBIE [JIT BbIOOpa M OOOCHOBAaHHS
HaYYHO-TCXHUYCCKUX n OpraHU3allMOHHBIX peH_IeHI/Iﬁ Ha OCHOBC 3KOHOMHNYECKOT'O
000CHOBaHHUS MEP, HAIIPaBIEHHBIX Ha 00pb0Y ¢ mokapamu (ITK-37);

— CIOCOOHOCTHIO TIPOBOJUTH AKCIIEPUMEHTHI IO 3aJaHHBIM METOJUKaM ¢ 00pabOoTKOM
U aHaiu3oM pesynbraToB (I1K-39).

B pesysnbTaTe 0cBOCHHS AUCHUILUIUHBI CTYEHT JOJIKEH:

3HATH:

— OCHOBHbIE (U3MUYECKHE SIBICHHUS M OCHOBHBIE 3aKOHbl (U3UKU; TpaHMUIBl UX
MPUMCHUMOCTHU, IPUMCHCHNUEC 3aKOHOB B BaKHEUINX MPAKTUYCCKUX MPUIIOKCHUAX

— OCHOBHbIE (pU3MUecKHe BeIMYMHBI U (PU3MUECKHe KOHCTAHTHI, UX OIpeeieHuE,
CMBICJI, CHOCOGBI " CAUHHUIIBI UX U3BMCPCHU,

— HCIIOJIb30BAHME  OCHOBHBIX  3aKOHOB  €CTECTBEHHOHAyYHBIX  JAMCLUUIUIMH B
HpO(i)eCCI/IOHaHBHOI\/'I ACATCIIbBHOCTH, MNPUMCHCHHC MCTOAOB MATCMATUYCCKOI'O aHalini3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTATILHOTO UCCIIeI0BAHUS;

YMeTh:

— OOBSCHUTH OCHOBHBIC HAOJI0/1aeMbI€ TPUPOIHBIC U TEXHOTCHHBIE IBJICHUS U () PEKTHI
¢ mo3unui pyHIaMEHTATBHBIX (PU3NYECKUX B3aUMOICHUCTBU;

— MNPUMCHATH OCHOBHBIC MCTO/JbI q)HBI/IKO-MaTeMaTI/I‘IeCKOI‘O aHaJIn3a Uil PpCHICHUSA
CCTCCTBCHHOHAYYHBIX 3a4a4;

— HCTOJb30BaTh pa3MYHBIC METOMUKH (PU3NUECKHX W3MEpeHUd © 00pabOTKH
SKCIIEPUMEHTANIbHBIX JaHHBIX;

BJIA/I€Th:

— HaBBIKAMHU HCIIOJIb30BAHMUSI OCHOBHBIX OOLIE(U3NYECKUX 3aKOHOB U IMPHUHIIMIIOB B
BOKHEUILUX IIPAKTUYCCKUX IPUIOKCHUSAX;

— HaBbIKAMU HCIOJIb30BaHUS METOJOB (PU3NYECKOTO MOACIUPOBAHUS B WHKEHEPHOM
MPAKTUKE;

— CMOCOOHOCTHIO K CAaMOOPTaHU3aIMU U CaMO0OPa30BaHUIO.

4 O0beM IMCHUIUIMHBI H BHJIbI Y4eHOil pab6orbl. OO0mas TPya0eMKOCTh
JTHCIUILINHEI

4.1 O0beM IUCHUILINHBI U BUAbI y4eOHOH padoThl M0 04HOM hopme 00yUeHuUs.
O0mast Tpy10eMKOCTh JUCUMILJIMHBI COCTABJIsAET S 3aueTHbIe eqAMHULbI (180 yacos).

N Bcero CemecTpsl

Bup yuyeOHoii padoThl 4ACOB/3.0. 1 5
KoHTakTHBIE Yachl (BCero) 102,6/2,85 | 51,25/1,42 | 51,35/1,43
B Tom unce:
Texmn (J1) 51/1,42 34/0,94 17/0,47
IMpaktuueckue 3austus (I13) 34/0,94 - 34/0,94
Jlaboparopusie pabots! (JIP) 17/0,47 17/0,47 -
KonrakTtHas pabota B nepuon arrecraimu (KPAT) 0,35/0,01 0,35/0,01

CamocrostennbHass  pabora mox  pykosoactBom| 0,25/0,01 0,25/0,01 -
npenonasarens (CPII)
CamocrositesibHas padora (CP) (Bcero) 41,75/1,16 | 20,75/0,58 21/0,58

B ToM uucne:
PacuetHo-Tpaduueckue paboThl - - -

Pedepar - - -

lpyeue 6udovt CP (eciu  npedycmampuearomcs,




npusooumcs nepeyerv 6uoos CP)

1. CocraBieHue IIaHa-KOHCIIEKTA JIEKIUIA 20,75/0,58 | 10,75/0,3 10/0,28
2. TlomroroBka Kk 3ammre jaboparopusix pabor| 10/0,28 10/0,28 -

3. [loaroroBKa K MPaKTUYECKUM 3aHSATUSIM 11/0,31 - 11/0,31
Kypcogoii npoekt (pabora) - - -
Konrtpoas (Bcero) 35,65/0,99 - 35,65/0,99
dopma NPOMEKYTOUHOU aTTECTALIUH:

3a4er + +

IK3aMeH + +
O01masi TPYA0eMKOCTh (Yachl/ 3.e.) 180/5 7212 108/3

4.2 O0beM IMCUHUILTHHBI U BBl y4eOHOH padoThl 0 3204HOI ¢opMe 00ydeHHs
O01masi TPYA0eMKOCTh TUCIUIIMHBI COCTaBJIsAeT 5 3aueTHbIe ennHuIbl (180 yacoB)

Bup yuye6Hoii padoThl qalzzf;:.e. 1 Cemecrput 5
KonTakTHBIE Yachl (BCEro) 18,6/0,52 10,25/0,28 | 8,35/0,23
B ToMm uncrne:
Jlexuuu (JI) 6/0,17 4/0,11 2/0,06
IMpaktuueckue 3anstus (I13) 6/0,17 4/0,11 2/0,06
Jlaboparopubie pabotsr (JIP) 6/0,17 2/0,06 4/0,11
KonraktHas pabota B nepuos arrectanuu (KPAT) 0,6/0,02 0,25/0,01 0,35/0,01
CamocrosTenbHas  paboTta  [MOJ  PYKOBOACTBOM - - -
npenonaasarens (CPIT)
CamocrositesibHas padota (CP) (Bcero) 148,65/4,13 58/1,61 90,65/2,52
B Tom uncie:
PacuetHo-Tpaduueckue paboTsl - - -
Pedepar - - -
Jlpyeue euovt CP  (ecnu  npedycmampusaromcs,
npugooumcs nepevens uoos CP)
1. CocraBieHuE TUIAHA-KOHCIIEKTA JIEKITUN 49/1,36 19/0,53 30/0,83
2. TloaroroBka K 3amuTe Ja0OPAaTOPHBIX padoT 49/1,36 19/0,53 30/0,83
3. IToaroroBka K MPakKTUYECKUM 3aHATHSIM 50,65/1,41 20/0,56 30,65/0,85
KypcoBoii mpoekT (pabota) - - -
KouTpous (Bcero) 12,75/0,35 3,75/0,1 9/0,25
dopMa NPOMEKYTOUHON aTTECTALIUN:
3a4yer + +
JK3aMeH + +
OO01masi TPYA0eMKOCTh (Yachl/ 3.€.) 180/5 7212 108/3




5 CTpyKTypa M coiepkaHue AUCHUILIMHBI

5.1. CTpykTypa IUCHUIUIMHBI JJIs1 09HOM (OopMBI 00yUeHUs

Buabl yueOHo# padoThl, BKJIKOYAS ®opMbI TEKYHIET0
S | caMOCTOSITENIbHYIO H TPYA0EMKOCTD (B KOHTPOJs
§ yacax) ycrneBaeMoCTH
Ne Paznen 3 (no nedenan
n/n| JAUCUMIIIMHBI : o = 2 cenecmpa)
S =Bl £ | B | = = ®opma
= =B > @) =" i
5 ®) (> @) = NMPOMEKYTOYHOM
= = aTTecTaluu
= (no cemecmpam)
1 cemecTp
1. |MexaHnuka
1-6 |12 7 6,75 Komnoxksuym
2. |MonekynsapHas
¢usuka. Termnoseie | 7.1 |12 4 6 TectupoBanue
SIBJICHUS
3. |OcHoBbI 13-16 | 10 6 8 Beimonnenue
SJICKTPOANHAMUKH KOHTPOJIBHBIX paboT
Hpomenyrownas | 47 \g4| 17| - |025 |20,75| - Sauer
aTTeCTaIHs.
2 cemecTp
4. |Maruetusm 1-3 | 4|8 4 TectupoBanue
5. |Konebanus 48 | 48 6 Brimmonnenue
KOHTPOJIbHBIX PaboT
6. |OnTuka 9-14 | 4 | 8 5 Brimonaenue
KOHTPOJIbHBIX PadoT
7. |KBanroBas ¢usuka | 13-16| 5 | 10 6 Konnoxksuym
Hpomexyrounas | 17 117134| | 035 | - | 21 |3565 Jrzamen
aTTeCTaIHs.
HNUTOI'O: 51[34117| 0,35 | 0,25 [41,75] 35,65
5.2 CTpyKTypa THCHUIJIMHBI JJI51 3204HOii hopMbI 00yUeHUs
Buasbl yueOHoi1 padoThl, BKIOYAS ®opMbI TEKYyILLEr0
CaMOCTOAITEIbHYIO H TPYA10€MKOCTH KOHTPOJIS
(B yacax) ycneBaeMoCTH
(no Hedenam
Ne 2
Pa3nes AuCHUIINHBI = cemecmpa)
n/n e = S
E el < B 2 ®opma
Bl 2= | &~ 0 = N
®) <2 | O z NMPOMEKYTOYHOI
Z aTTecTallu
(no cemecmpam)
1 cemecTp
1. |Mexammxa 2 1 2 19 Komnoxsuym
2. |MonekynspHas pu3uka.
TennoBkIe IBICHHUS 1 1 } 19 Tectuposanue




OcHOBBI 1 i 20 Beinonaenue
DIIEKTPOTUHAMUKH KOHTPOJBHBIX paboT
Hpomexyrounas 4 2 10,25 58 |3,75 3auer
aTTecTalusl.
2 cemecTp
. |MaraeTtusm 0,5 - 18 TectupoBanue
. |Konebanus 05 i 18 Brimonnenue
KOHTPOJIBHBIX pabOT
Onrtuka 05 4 18 Brimonuenue
KOHTPOJIBHBIX pabOT
. |KBanToBas gusmuka 05 i 17 KoIokBuyMm
Hpouescyrotias 2 4 10,35 N6 4 DK3aMeH
arTecTarus. 5
HUTOroO: 148, (12,7
6 6 | 06 65 | 5




5.3 Conep:xxaHue pa3iesioB JUCHUIIHHBI «PU3MKa», 00pa3oBaTe/JbHbIE TEXHOJOTHHI
JIeKUMOHHBIN KYpPC

1.9 Cunbl tpenus. Koaddunment tpenns. 3akon
TPEHHSI CKOJIB)KEHHSL.

1.10 Cunsl TAroTeHus. 3aKOH BCEMHUPHOTO

HaOJI0aeMbIe TIPUPOJIHBIC U
TEXHOI'CHHBbIC SABJICHU S u
et c TTO3UITNI

HanmenoBanue | 1PYA0eMKOCTH @opmupy OGpasoBare-
Ne TeMblI (1acel / 324. e1.) Coaep:xanue eMbIe PesyapTatel ocoenus JIbHBIE
e — 0DO 300 KOMIIeTeH| (3HaTh, yMeTb, BJIA/I€Th) -
uu
1 cemecTp
1 Mexanuka 12/0,33 | 2/0,06 | 1.1 Mexanuveckoe nBuxeHue. Marepuanbhas | OK-1 3HATH: Jlexius-
touka. Cuctema orcuera. Tpaekropus. Ilyte u | OK-7 — OCHOBHBIC ¢dbuszmveckue | Gecena
nepeMelIeHHe. CKopocCTb. MruoBenHas | [1K-8 SIBJICHUS] 1 OCHOBHBIE 3aKOHBI
CKOPOCTb. VYckopenue. OtnocutensHOCTH | [TK-37 busuky; TPaHUIIBI ux
nBrkeHust. Cl0XKeHne CKOPOCTE. ITK-39 MIPUMEHUMOCTH, TIPUMEHEHNUE
1.2 PaBHOoMepHOE W pPaBHOYCKOPEHHOE 3aKOHOB B BaXXHEHIIUX
IIPSMOJIMHENHOE JBWKECHUE. YpaBHeHHe MPAKTUYECKUX
PSIMOJIMHEIHOTO PaBHOYCKOPEHHOT'O MPUIIOKEHUSX;
JBUKECHUS. I'padpuxu 3aBUCHUMOCTH — OCHOBHBIE ¢buznyeckue
KMHEMaTUYeCKUX BEJIIMYMH OT BpEMEHU B BEJIMYMHBI U  (U3MUecKue
PaBHOMEPHOM M paBHOYCKOPEHHOM JIBUKCHUHU. KOHCTaHTBI, UX OIpEAeNICHUE,
1.3 CBobOomHoe mameHWe Tell. YCKOpeHHue CMBICJI, CIIOCOOBI U €IUHUIIBI
CBOOOHOTO Ta/ICHUSL. UX U3MEPEHUS;
1.4 KpuBojuHEilHOE JBH)KEHUE TOYKM Ha — HCIOJb30BaHUE OCHOBHEIX
npuMepe  JBHXKEHHUS TI0  OKPYXKHOCTH € 3aKOHOB
MOCTOSTHHOM 1o MOJIYJIIO CKOPOCTH. €CTECTBEHHOHAYYHBIX
LleHTpOCTpEMUTETBHOE YCKOPEHUE. TUCIIUTLTAH B
1.5 MWnepuusa. Ilepswiii 3akoH  HeroToHAa. npodeCcCuOHATBHON
HNuepuuanvHas cucrema otcuera. [lpuHnmn NEeSTEIbHOCTH, TPUMEHEHUE
oTHOcuTeNnbHOCTH ["anures. METOJIOB ~ MaT€MaTH4YEeCKOTro
1.6 Macca. Cuna. Cunel B npupogne. ITpunuun aHalnu3a U MOJCIUPOBAHUA,
Cynepno3uiuu cuji. MoOMEHT cuibl. YcloBHE TEOPETUYECKOTO u
paBHOBecus Teil. LleHTp TskecTH. AKCIEPUMEHTAIBHOTO
1.7 Bropoit 3akoH Hsrotona. TpeTuil 3akoH HCCIIEIOBAHUS;
Herorona. YMETh:
1.8 Cunsl ynipyroctu. 3akoH ['yka. — OOBSCHUTD OCHOBHBIE




Tsarotenus. Cuibl TsokecT. Bec Tena. J[BukeHune
TeJja TOJ ICUCTBUEM CUJIBI TSKECTH. J[BUKEHUE

UCKYCCTBEHHBIX  CHYTHHUKOB. HeBecomocTs.
[TepBas kocMHuueckasi CKOPOCTb.
1.11 HWmnynbc Tema. 3akoH  COXpaHEHUS

uMIyibca. PeaktuBHoe nBuxeHue. PakeTsl.

1.12 Mexanunueckasi pabota. MOIIHOCTH

1.13 Kunernueckass U MOTEHUUAIbHAS SHEPTHUSL.
3aKOH COXpaHEHHUS DJHEPruH B MEXaHHUKe.
[Ipocteie Mmexanu3mbl. Koadduument noneznoro
JNEUCTBUS MEXaHU3MA.

1.14 HaBnenwue. 3akoH [lackans ams KHUAKOCTEH
u ra3oB. lugpocratuueckoe — JaBJICHHUE.
Coobmaromumecs: cocynsl. [IpuHnun yctpoiicTa
TUAPABINYECKOTO npecca. ATMocdepHoe
nasieHue. M3mMenenne arMoc(hepHOro AaBiIeHHS

dbyHIaMEHTATBHBIX

buznueCcKux
B3aUMOJICICTBU;

— IPUMEHSATH OCHOBHBIC
METO/bI buzuko-
MaTeMaTHYECKOTO  aHalln3a
TUTST pelieHus
€CTeCTBEHHOHAYYHBIX 3371ay;
— UCTIOJB30BaTh  Pa3IMYHBIC
METOJIUKH du3nueckux
M3MEpPEHU ©  00paboTKH
AKCIIEPUMEHTAILHBIX
TaHHBIX;

BJIA/IETh:

— HaBBIKAMH HUCIIOJIb30BAHUS
OCHOBHBIX 00IIe(hU3NIECKUX

C BBICOTOM. bapoMeTpbl 1 MAaHOMETPBHI. 3aKOHOB M MPHUHIUIIOB B
1.15 ApxumenoBa cumna Juisl )KUIKOCTEN U ra3oB. BOKHEHIIMX  IIPAKTUYECKHX
VYcnoBue mnaBaHHA TEI  Ha IMOBEPXHOCTHU IIPUIOKEHUAX
KUIOKOCTH. I[BI/I)KGHI/IG KUIKOCTHU IIO pr68.M. — HaBBbIKAMU HUCIIOJIB30BaAHUS
3aBUCUMOCTE JaBJICHUSA JKUIAKOCTHU OT CKOPOCTHU METOI0B (1)I/ISI/I‘IGCKOFO
€€ TCUCHU. MOJEIUPOBAHUSA B
WHXXCHEPHOUM MPaKTHUKE;
— CIIOCOOHOCTHIO K
camMoOopraHu3aluu U
caMo00pa3oBaHUIO.
MonexynspHas 12/0,33 | 1/0,03 | 2.1 OmbsITHOE o0ocHOBaHHE ocHoBHEIX | OK-1 3HATh: Jlexnun-
¢dusuka. MI0JIOKEHUI MOJIEKYJIsSIpHO-KuHeTHueckoil | OK-7 — OCHOBHBIE ¢dusnueckue | 6ecennp
TertoBbie teopur. Bi3ammopeiictBue mosekyn. Macca u | [1K-8 SIBJIEHUSI 1 OCHOBHBIE 3aKOHBI
SIBJICHUSL. pasmepsl  Monekyn. KommuectBo BemectBa. | [1K-37 ¢buzuku; TPaHULIBI ux
Moub. IlocrosiHnas Asoranpo. bpoynosckoe | [1K-39 MPUMEHUMOCTH, TPUMEHEHHUE
nBxkenue. uddysus. 3aKOHOB B Ba)XHEMIINX
2.2 UneanbHblil Ta3. CBsA3b MEXKY IaBICHUEM U MPAKTUYECKUX
CpPEIHEW KUHETUYECKOM DJHEPrued MOJIEKYII MIPUIIOKECHUSAX
uaeanbHOrO0  raza  (OCHOBHOE  YpaBHCHHE — OCHOBHBIC buznveckue
MOJIEKYJIIPHO-KHUHETUUECKOU Teopun). TermoBoe BeIMYMHBI U (u3uveckue




paBHOBecue. TemmepaTrypa M €€ HU3MEpEHHeE.
AbGcomoTHass TemneparypHas mkama. CBs3b
TeMrneparypbl CO  CpeaHEed  KUHETUYECKOM
sHeprueil yactun raza. CKOpocTb MOJIEKYH rasa.
N3mepenne ckopoctu Mosiekyn. OneiT llTepHa.
2.3  VYpaBHenue MenneneeBa-Knanelipona
(YypaBHEHHE COCTOSIHUSI HWJCQJIBHOTO  Trasa).

YHuuBepcanbHas ra3zoBas MOCTOSTHHASI.
N3otepMuuecknii, HM30XOPHBIM H H300apHBINA
MPOIIECCHI.

2.4 Baytpennss 3Heprus. KolmmuecTBo TErIoTH.
TemnoeMKoCTh BEIIIECTBA. Pabora B
TEPMOJMHAMHUKE.

2.5 3aKOH COXpaHEHUs SHEPrUU B TETUIOBBIX
nporeccax (TEpBBIA 3aKOH TEPMOIUHAMHUKH).
[IpuMeHeHne nepBoro 3aKkoHa TEPMOJUHAMUKHU K
n3ormnporeccam. AnnabaTHBIN TIpolecc.

2.6 HeoOpaTuMOCTh TEIUIOBBIX IPOLIECCOB.
Btopoii  3akoH  TepMOIMHAMUKH M  €r0
CTaTUCTHYCCKOC UCTOJIKOBAHUE,

2.7 TlpeoOpa3oBaHue DSHEPrUM B TEIJIOBBIX
psurarensx. [IpuHOUI JEHCTBUS  TEIUIOBBIX
neurarteneit. KIIJI temioBoro mBurarenss M €ro
MaKCUMAaJIbHOE 3HAYCHHE.

2.8 Mogaenu rasza, )KHJIKOCTH M TBEPIOTO Tela.
[IpeoOpazoBanne »HHEPruu TMpPU U3MEHEHUSX
arperaTHOroO COCTOsIHUS BellecTBa. Mcnapenue u
KOoHIeHcanus. HachleHHBI U HEHACKHIICHHEBIN
napsl. BinaxxnocTts Bo3nyxa. Kurnenue xuIKoCTH.
3aBUCHMOCTh TEMIEPATYPhl KUIEHUS JKUIKOCTH
OT JIaBJICHHSL.

2.9 Kpucrammueckue u amopdHBIE Tela.
MexaHu4YeCcKUE M TEIUIOBBIE CBOMCTBA TBEPIBIX
Ten. Ynpyrue nedopmaiuu.

2.10 TIoBepXHOCTHOE HaTSKEHHE IKUIKOCTEH.
Cuna MMOBEPXHOCTHOTO HaTSDKEHUE.

KOHCTaHTBI, UX OMpeJICIICHHUE,
CMBICJI, CIIOCOOBI U €IWHUIIBI
WX U3MEPCHUS;

— HCIIOJIb30BAaHME OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JACLIMIUTHH B
npodeccroHabHOM
NCSATCILHOCTH, TPUMEHCHHE
METOJI0B  MaTEMaTH4YECKOrO
aHaJlu3a W MOJICITMPOBAHMS,

TEOPETUIECKOTO 51
AKCIIEPUMEHTAIILHOTO
HCCIIEN0BAHUS;

yMeTh:

— 00BIACHUTH OCHOBHBIC

HabIr0gaeMble MIPUPOJIHBIE U
TEXHOTCHHBIE  SBJICHUA U

3¢ ekt c MO3ULINI
dbyHIaMEHTATBHBIX
buznuecKux
B3aMMOJEUCTBUH;

— IIPUMEHSTH OCHOBHBIC
METO/bI buzuko-
MaTeMaTHYeCKOTO  aHalln3a
TUTST pelieHus

CCTCCTBCHHOHAYYHBIX 3a1a4;
— UCINOJIb30BATh  PA3JIMYHBIC

METOJIUKH du3nueckux
M3MEpPEHUH ©  00paboTKH
HKCIEPUMEHTATBHBIX
TaHHBIX;

BJAJETh:

— HaBBIKAMH HUCIIOJIb30BAHUS
OCHOBHBIX 00IIe(hU3NIECKUX
3aKOHOB ¥ TIPHHIMUIIOB B
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CwmauuBanue. KanuisipHeie siBIECHHUS. BOXHEHIINX  MPAKTUYECKUX
MIPUITOKEHUSX
— HaBBIKAMHM  HMCIIOJIb30BAHUS
METOJIOB (bu3nIecKoro
MOJIETTUPOBaHUS B
VMH)KEHEPHOU IPAKTHUKE;
— CIIOCOOHOCTBIO K
caMOOpraHu3alu u
caM000pa30BaHMIO.
OCHOBBI 10/0,28 | 1/0,03 | 3.1 Dnekrpusanus Tena. Dnekrpuueckuit 3apsia. | OK-1 3HATh: Cnaiin-
AJIEKTPOJUHAMU BzaumoneiictBue 3apsiKEHHBIX Ten. | OK-7 — OCHOBHBIE dbuzmvecKre | JeKIuu
K1 DneMeHTapHbIA dJeKTpuueckuid 3apsn. 3akoH | [1K-8 SIBJIEHUSI 1 OCHOBHBIE 3aKOHBI
COXpaHEHHUs DJJEKTpUYEeCKOoro 3apsma. 3akoH | [1K-37 busuky; TPaHUIIBI ux
Kynona. I1K-39 IIPUMEHUMOCTH, TPUMEHEHHE
3.2 Dnektpuyeckoe mone. HampspkeHHOCTH 3aKOHOB B Ba)XHEHIIUX
ANEKTPUUECKOTO TOJIA. DJIEKTPUUECKOE TI0JIe MPaKTUYECKUX
TOueyHOro 3apsaa. llpuHIMI cCynepno3uuu MPUIIOKEHUSX
nosnei. [IpoBOAHUKY B 3JIEKTPUYECKOM IIOJIE. — OCHOBHBIE busnueckue
3.3 JIMdJEeKTpUKU B DJIEKTPUYECKOM TIOJIE. BEIMYUHBI U (U3UYECKHE

JusnexTpudeckasi IPOHUIIAEMOCTb.

3.4 Paborta »IEKTPOCTATUYECKOTO TOJS MpHU
nepeMelieHnu  3apsja. [ToTeHumanbHOCTh
AEKTPOCTATUYECKOTO MOJISL.

3.5 [IloreHuuman W pa3HOCTh MOTEHIIHAJIOB.
OKBUNOTEHUHAJIbHBIE  TOBEpXHOCTU.  CBsA3b
HaIPSKEHHOCTH C PA3HOCTHIO MOTEHIIMAJIOB.

3.6 DOnekTpuueckas eMKoCTh. KoHuaeHcaTop.

EMKOCTP TUIOCKOTO KOHJEHcaTopa. ODHeprus
JIEKTPOCTATUYECKOTO HOJIst IUIOCKOTO
KOHJIEHCATOPA.

3.7 Dnexrpuyeckuid Tok. Hocurenu cBOOOTHBIX
BHGKTpI/I‘-IGCKI/IX 3ap;m013 B MCTaJll1aXx, XXUIKOCTAX
u razax. Cuna toka. Hampsbkenuwe. 3akon Oma
JUIA y‘-IaCTKa LI CIIN. COHpOTI/IBJIeHI/Ie
MIPOBOJTHUKOB. ITocnenoBarenbpHOE u
napajuieIbHOE COEJUHEHNE TPOBOIHUKOB.

KOHCTaHTBI, UX OIpE/eNICHUE,
CMBICJI, CIIOCOOBI U €IUHUIIBI
UX U3MEpEHUS,;

— HCIIOJB30BaHUE OCHOBHBIX
3aKOHOB

€CTECTBCHHOHAYYHBIX
JTUCIUILINH B
npo¢eCcCuOHATBHON
ACATCIIBbHOCTH, HpI/IMeHeHI/Ie
METOJI0OB  MAaTEMAaTHYECKOTO
aHaJiu3da Hu MOI[GJII/IpOBaHI/IH,
TEOPETUIECCKOTO u
AKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS,

YMeTh:

— 00BIACHUTH OCHOBHEIE

Ha0II0JaeMble TIPUPOJHBIE U
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3.8 PabGota u momHOCTh TOKa. 3akoH JKoyrs-
Jlenna. OnexTtpoaBwxkymas cuia. 3akoH Owma
U1 TIOJTHOU IIEIIN.

3.9 DnexkTpoHHas NIPOBOAMMOCTb METAJIOB.
CBepXIIpOBOAMMOCTb.

3.10 DOnexTpuueckuii TOK B pacTBOpax H
pacIiaBax 3JIEKTPOJIUTOB. 3aKOH 3JIEKTPOJIN3A.
3.11 ONeKTpUUECKUI TOK B rasax.
CamMoCTOATENBHBII M HECAMOCTOSITEJIbHBIN
paspsaael. [lonstue o nnasme.

3.12 Toxk B Bakyyme. ODJIEKTPOHHAs 3MHCCHA.
Huon. Tpuon. DnekTpoHHO-Ty4YeBas TpyOKa.
3.13  TlomympoBoguuku. CoOcTBeHHass U
MpUMECHasi MPOBOAUMOCTb TMOJYIPOBOJHUKOB.
P-n nepexon. IlonynmpoBOAHUKOBBIM  JTUOJL.
Tpansucrop.

TEXHOTCHHBIC  SIBJICHUS H
3¢ ekt c MO3ULINI
dbyHIaMEHTATBHBIX
buznuecKux
B3aNMOJEUCTBUH;

— IIPUMEHSATH OCHOBHBIC
METObI buzuko-
MaTeMaTHYECKOTO  aHalln3a
TUTST pelieHus
€CTeCTBEHHOHAYYHBIX 3371a4;
— UCTIOB30BaTh  Pa3IMYHbIC
METOJIUKH du3nueckux
M3MEpPeHU ©  00paboTKH
AKCIIEPUMEHTAITLHBIX
TaHHBIX;

BJIA/I€Th:

— HaBBIKAMHM  HMCIIOJIb30BAHUS
OCHOBHBIX 00IIe(hU3NIECKUX
3aKOHOB M NPHUHILHUIIOB B
BAKHEUIINX  MPAKTUYECKHUX
MPUIIOKEHUSX;

— HaBBIKAMH HCIIOJIH30BAHUS
METOI0B (bu3nIECKOro
MOJICIIUPOBAHUS B
WHXXCHEPHOM MPaKTHUKE;

— CIIOCOOHOCTHIO K
camMoOopraHu3aluu U
camMo00pa3oBaHUIO.

2 cemecTp

Marsuerusm

4/0,11

0,5/0,01

4.1 MaruuTHoe  B3aUMOJCHCTBHE  TOKOB.
MaruutHoe nosie. MHAYKIMS MarHUTHOTO TOJIS.
Cuita, nedcTByloIas Ha MPOBOAHUK C TOKOM B
MarHuTHoOM moJie. 3akoH Awmmepa. JleiicTBre
MarHuTHOTO TOJISI Ha ABIOKYyHIUics 3apsa. Cuna
Jlopenua.

4.2 MaruuTHbIE CBOWMCTBa BeIlISCTB. MaruuTHas

OK-1
OK-7
I1K-8
I1K-37
I1K-39

3HATH:

— OCHOBHBIC dbuznveckue
SIBIICHUSI U OCHOBHBIC 3aKOHBI
busuky; TPaHUIIBI 1704
MPUMEHUMOCTH, PUMEHEHHE
3aKOHOB B BaXKHEHIIMX
MPAKTUIECKHIX

Jlexknus-

BU3yalIN3a-

U
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MPOHUIIAEMOCTb.

4.3 DnekTpoMarHuTHas MHAYKIUsA. MarHuTHBIHA
MOTOK. 3aKOH JJIEKTPOMAarHUTHOW WHIYKIIHUH.
[IpaBuno Jlenma. BuxpeBoe 3yeKkTpuyecKoe
ToJIE. SIBnenne CaMOWHIYKIIUH.
NHayKTUBHOCTD. DHEPTUs MArHUTHOTO TOJIA.

MPUIIOKEHHSAX

— OCHOBHBIE ¢buznyeckue
BEJIMYMHBI W (QHU3HUYECKHe
KOHCTaHTBI, UX OIpeJeliCHHE,
CMBICHI, CIIOCOOBI M €IMHUIIBI
UX U3MEPEHUS;

— MCTIOJIB30BAaHNE OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JTUCUUTUINH B
npo¢eCcCuOHATBHON
NeSITeNbHOCTH, MPUMEHEHHE
METOIOB  MaTeMaTHYECKOTO
aHamM3a ¥ MOJCITUPOBAHUA,

TEOPETUIECCKOTO u
AKCIIEPUMEHTATLHOTO
HCCIIEIOBAHUS,

YMeTh:

— 00BIACHUTH OCHOBHEIE

Ha0II0JaeMble TIPUPOJHBIE U
TEXHOTEHHBIE  SIBIIEHAS U

¢ dexTh c TTO3UITNI
(byHIaMEeHTAIbHBIX
(bu3mIecKux
B3aMMOJCHCTBUM;

— IPUMEHSATH OCHOBHbIE
METObI bu3uKo-
MaTEeMaTHYeCKOro  aHaim3a
TUTSE pelieHus

CCTCCTBCHHOHAYYHBIX 3a1a4;
— HUCIIOJIL30BaTh  PAa3JIMYHBIC

METOIUKHU bu3IecKuX
u3MepeHuid u  00paboTku
AKCIIEPUMEHTAITLHBIX
JIAHHBIX;

BJIAJIETh.
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— HaBBIKAMH HUCIIOJIb30BAHUS
OCHOBHBIX 00IIe(hU3NIECKUX

3aKOHOB M NPHUHILMIIOB B
BAKHEUIINX  MPAKTUYECKHUX
MPUIIOKEHUSX;

— HaBBIKAMH HCIIOJIH30BAHUS

METOIOB (hU3UIECKOTO
MOJICTTUPOBAHUS B
WHXXCHEPHOUM MPaKTHUKE;

— CIIOCOOHOCTHIO K
camMoOopraHu3aluu u
camMo00pa3oBaHUIO.

Konebauns 4/0,11 | 0,5/0,01 | 5.1 Tapmonuyeckue kojebanus. Amiumryaa, | OK-1 3HATh: Jlexnun-
nepuox M yactora kojieOanwil. CBoOonubie | OK-7 — OCHOBHBIE ¢dusnueckue | 6ecenp
koneOanus. Maremaruueckuii masitHuk. [lepuon | [1K-8 SIBJIEHUSI U OCHOBHEIE 3aKOHEI
KoJie0aHui MaTEMaTHYECKOTO masitHuka. | [TK-37 ¢buzuku; I'PaHULLbI ux
Konebanus rpy3a Ha IpyKHUHE. ITK-39 MIPUMEHUMOCTH, TTPUMEHEHNE
5.2 IlpeBpallleHHe SHEPTUH MPU TAPMOHUUYECKHUX 3aKOHOB B BAKHENIINX
KOJIe0aHusIX. BeiyxaeHHnbie Koje0aHusl. MPAKTUYECKUX
Pe3onanc. ABTokosiebanusl. MIPUIIOKEHUSAX
5.3 PacnpocTtpanenne koysieOaHUM B YIPYTHUX — OCHOBHBIC dbuznveckue
cpenax. Ilomepedynple M MPOMOIBHBIE BOJHBI BEIMYMHBI U (u3UUecKue

Hnmuaa BonHbl. CBA3b IMHBI  BOJHBI €O
CKOPOCTBIO €€ paclpOCTPaHEHHUsS. 3BYKOBbBIC
BOJHBI. CKOpOCTH 3ByKa. ['pOMKOCTH 3ByKa H
BBICOTA TOHA.

5.4 CB0OOIHBIE PIEKTPOMArHUTHBIE KOJIeOaHUs
B koHType. IlpeBpamienne 5sHepruu B
KoJjebarenbHOM KOHType. COOCTBEHHAsl 4acToTa
KoJie0aHui B KOHTYpE.

5.5 BBIHYXIEHHBIE 3JIEKTPUUYECKHE KOJeOaHUSI.
IlepemeHHBIN 3yIeKTpUUYecKuil TOK. I'eHeparop
MEPEMEHHOTO TOKa. Pe30HAaHC B 3JIEKTPUUYECKOM
nenu. Tpancdopmarop.

5.6 DnextpoMarHuTHbie BOJIHBL. CKOPOCTH HX
pacnpoCTpaHECHUSL. CaoiicTBa

KOHCTAHTBI, MX OMpeJIeIICHHE,
CMBICJI, CIIOCOOBI U €IUHUIIBI
WX U3MEPCHUS;

— ACIIOIB30BaHHE OCHOBHBIX
3aKOHOB

CCTCCTBCHHOHAYYHbIX
JHMCIUTLTHH B
npodeccroHanbHOM
JEATSbHOCTH, TPUMEHCHUE
METOZIOB  MaTeMaTHYECKOrO
aHaIM3a W MOJICIUPOBAHUS,
TEOPETHYECKOTO u
IKCTIIEPUMEHTAIBLHOTO
UCCIICIOBAHMSI,
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AJIEKTPOMArHUTHBIX BOJTH. [MpuHIUT
paIuoCBsI3N.

yMeTh:

— 00BIACHUTH OCHOBHBIC
HaOIIt01aeMbIe TIPUPOTHBIC H
TEXHOTEHHBIE  SIBJIEHUS U

3¢ ekt c MO3ULINI
dbyHIaMEHTATBHBIX
buznuecKux
B3aMMOJEUCTBHUH;

— IIPUMEHSATH OCHOBHBIC
METObI buzuko-
MaTeMaTHYECKOTO  aHalln3a
TUTSE pelieHus

CCTCCTBCHHOHAYYHBIX 3a1a4;
— UCIOJIb30BATh  PA3JIMYHBIC

METOJIUKH du3nueckux
M3MEpPEHU ©  00paboTKH
HKCIEPUMEHTATBHBIX
TaHHBIX;

BJAJETh:

— HaBBIKAMM  MCIIOJIb30BAHMS
OCHOBHBIX 00IIe(hU3NIECKUX
3aKOHOB M IPHUHLHUIIOB B
BAKHEUIINX  MPAKTUYECKHUX

MPUIIOKEHUSX;
— HaBBIKAMH HCIIOJTH30BAHUS
METOI0B (bu3nIECKOro
MOJICTTUPOBAHUS B
WHXXCHEPHOUN MPaKTHUKE;
— CIIOCOOHOCTHIO K
camMoOpraHu3aluu U
caMo00pa3oBaHUIO.
Omruka 4/0,11 |0,5/0,01 | 6.1 Cser xak osiekTpoMaruuTHas BosHa. | OK-1 3HATh: Jlexnus-
[IpsmonuneitHoe  pacnpocTtpaHeHue  cseTa, | OK-7 — OCHOBHBIE ¢usnyeckue | BU3yanusa-
OTpaXeHHUe U NpenomieHue cpeta. Jlyy. I1K-8 SIBJIEHUSI 1 OCHOBHBIE 3aKOHBI | LU
6.2 Ckopoctb cBera. 3akoHbl oTpaxkeHus u | [IK-37 ¢buzuku; I'paHMILIBI ux
npenoMieHus ceeta. [lokazarens nmpenomuienus. | [1K-39 MPUMEHUMOCTH, TPUMEHECHHUE
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[Tonnoe oTpaxenue. [IpeaenbHbIN yroi MOJHOTO
oTpaxkeHus. Xon nydyed B npusme. Iloctpoenue
M300paxKeHus B INIOCKOM 3epKalie.

6.3 CoOuparomas ¥ pacceuBarolas JHH3BL
[Toctpoenne m3obOpaxenuit B nuHze. dopmyna
TOHKOM JMH3BL. [IpuMeHeHue JIMH3 B TEXHHUKE U
JKU3HU.

6.4 Wuarepdepennus cBera. KorepeHTHOCTS.
HMudpakmus cBera. [udpakiuonHas perieTka.
[Honsapusauus ceera. IlonepedyHOCTh CBETOBBIX
BoJH. [{ucnepcus ceera. Crnektp. CeKTpOCKoOI.
[Ixana 3meKTPOMarHUTHBIX BOJIH.

6.5 DOneMeHThl TEOPUHU OTHOCUTEIBLHOCTH.
[IpuHuun OTHOCHUTEJIBHOCTHU OHHINITENHA.
CkopocTh cBeTa B BaKyyMe KakK IHpeleibHas
CKOpoCTh Tmepefaun curHana. CBsizb MexAy
Maccou U SHEPTUei.

3aKOHOB B B@XHEHIIMX
MPAKTUIECKHIX
MPUIIOKEHUSX

— OCHOBHBIE ¢buznyeckue
BEJIMYMHBI U  (uU3MUecKue
KOHCTaHTBI, UX OMpEJeIICHNE,
CMBICJ, CIIOCOOBI M €IUHUIIBI
WX U3MEPCHUS;

— HCTIOJIb30BaHNE OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B
npodecCuoHATBHON
NEeSTeNbHOCTH, TMPUMEHEHHE
METOJIOB ~ MaT€MaTH4YEeCKOTro
aHalM3a W MOJEIMPOBAHMS,

TEOPETUIECCKOTO u
AKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS,

YMeTh:

— 00BIACHUTH OCHOBHEIE

Ha0II0JaeMble TIPUPOJHBIE U
TEXHOTEHHBIE  SBJIIEHAS WU

¢ dexTh c TTO3UITNI
(byHIaMEeHTAIbHBIX
(bu3mIecKux
B3aMMOJCHCTBUM;

— IPUMEHSATH OCHOBHbIE
METObI bu3uKo-
MaTEMaTHYeCKOro  aHaim3a
TUISE pelieHus

CCTCCTBCHHOHAYYHBIX 3a1a4;
— HUCIIOJIL30BAaTh  PA3JIMYHBIC

METOIUKHU bu3IecKuX
u3MepeHuii u  00paboTKH
AKCITEPUMEHTAITbHBIX
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TaHHBIX;
BJAJETh:
— HaBBIKAMH HUCIIOJIb30BAHUS
OCHOBHBIX 00IIe(hU3NIECKUX

3aKOHOB M NPHUHILMIIOB B
BAKHEUIINX  MPAKTUYECKHUX
MPUIIOKEHUSX;
— HaBBIKAMHM HUCIOJIb30BAHUSA
METOIOB (hu3nIEcKoro
MOJEJIUPOBAHUS B
WHXXCHEPHOUN MPaKTHUKE;
— CIIOCOOHOCTHIO K
camMoOpraHu3aluu U
caMo00pa3oBaHUIO.
KBanrtoBas 5/0,14 ]0,5/0,01 | 7.1 TemnoBoe u3nyuenue. [locrosauas Ilnanka. | OK-1 3HATh: Jlexnus-
¢duznka ®ortospdexr. Omnbitel  CrometoBa. Ksantsl | OK-7 — OCHOBHBIE ¢usnyeckue | BU3yanusa-
CBeTa. YpaBHeHue OUHIITEHA s | [1IK-8 SIBJIEHUSI U OCHOBHEIE 3aKOHEI | U
dorordpdexra. Tmnoreza Jlym pme bpoiins. | [1IK-37 bu3uKy; TPaHUIIBI ux
Hudpakmuss  smektponoB.  KopmyckymsipHo- | [1K-39 MIPUMEHUMOCTH, TTPUMEHEHNE
BOJIHOBOU JTyaJu3M. 3aKOHOB B BAKHENIINX
7.2 OnbiT Pesepdopaa aiist paccestHus o-4acTHIL. MPAKTUYECKUX
Snepnast monens aroma. KBaHTOBBIE MOCTYJATHI MIPUIIOKEHUSAX
bopa. MHcnyckanune u TOIJIOIIEHHE CBETa — OCHOBHBIE buznveckue
atromamu. HenpepblBHBIE M JIMHEHYaThIN BEIMYMHBI U (U3NYECKHE

criekTpel. CriekTpanabHbIi aHanu3. Jlasep.

7.3 CocraB sgpa aroma. HykinoHHas Mopenb
anpa. 3apsn  sapa. MaccoBoe 4uCIo - siapa.
W3oronsl. OHeprus CBA3M YacTHL B  sIIpeE.
PannoakTUBHOCTE. 00 U B-4aCTHIIBI, Y-U3ITyUECHHE.
3aKOH paJAMOAKTUBHOrO pacnana. Mertojsl
HAOJIO/IEHUSI U PEruCTpally YacTHUI] B siIepHON
dusuke.

7.4 Snepubie peaknuu. CoxpaHeHue 3apsjaa U
MAacCOBOI0 4YHCIIa [pPU SAOEPHBIX pEAKIUAX.
Henenue sipep. Cunrtes supep. TepMmosuepHas
pCaKkus. BBI,Z[G.HGHI/IG OHCPIrUur npu ACJICHUU U

KOHCTAHTBI, MX OMpeJIeIICHHE,
CMBICJI, CIIOCOOBI U €IUHUIIBI
WX U3MEPCHUS;

— ACIIOIB30BaHHE OCHOBHBIX
3aKOHOB

CCTCCTBCHHOHAYYHbIX

JHMCIUTLTHH B
npodeccroHanbHOM

JEATEIbHOCTH, TPUMEHCHHE
METOZIOB  MaTeMaTHYECKOTrO
aHaIM3a W MOJICIUPOBAHUS,
TEOPETHYECKOTO u
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cuHte3e  saep. Mcmomp3oBaHue — sAepHOM
sHepruu. SnepHeiii peakrop. Jlozumerpus.
buonornyeckoe B3aUMOJICUCTBHE paauo-
AKTUBHBIX U3JIy4CHUH.
7.5 DnemeHTapHble 4YacTuilbl. DyHAAMEHTAJb-
HBbIC B3aMMOJCHCTBHSI.

AKCIIEPUMEHTAIILHOTO
HCCIIEN0BAHNUS;

yMeTh:

— 00BIACHUTH OCHOBHBIC

HaO0It01aeMbIe TIPUPOTHBIC H
TEXHOTCHHBbIE  SIBJICHUSA U

3¢ ekt c MO3ULINI
dbyHIaMEHTATBHBIX
buznuecKux
B3aMMOJEUCTBUH;

— IPUMEHSTH OCHOBHBIC
METO/bI buzuko-
MaTeMaTHYeCKOTO  aHalln3a
TUTST pelieHus

CCTCCTBCHHOHAYYHBIX 3a1a4;
— UCINOJIb30BATh  PA3JIMYHBIC

METOJIUKH du3nueckux
M3MEpPeHU ©  00paboTKH
HKCIEPUMEHTATBHBIX
TaHHBIX;

BJAJETh:

— HaBBIKAMM  MCIIOJIb30BAHMS
OCHOBHBIX 00IIe(hU3NIECKUX
3aKOHOB M IPUHLHUIIOB B
BAKHEUIINX  MPAKTUYECKHUX

MIPHUIIOKCHHUSX
— HaBbIKaMHU HCIIOJIb30BAaHUS
METOI0B (bu3nIECcKoro
MOZACIINPOBAHUSA B
WHXXCHEPHOUM MPaKTHUKE;

— CIIOCOOHOCTHIO K
caMOOpraHU3aIHH u
camMo00pa3oBaHUIO.

UTOoro

51/1,42

6/0,17
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5.4 IlpakTHYyeckHe M CEeMHMHAPCKHE 3aHAATHS, UX HAMMEHOBAHHUE, COAEpP:KAHHME H
00LeM B yacax

O0beMm B yacax /
Ne | Ne pazgena HaumeHoBaHMe NPAKTHYECKHUX U
/1 | THCIMIJIHHBI CEeMHUHAPCKHUX 3aHATHI TPYROCMKOCTE B 3..
o®0 | 390
1 cemecTp
1. |Pa3nmen 1 Krnaccuueckas MexaHuka - 1/0,03
2. |Paznmen 2 MonexkynsspHO-KUHETHYeCKas TEOpHs - 1/0,03
UJCabHBIX Ta30B
3. |Pa3zgen 3 DJIeKTpOCTAaTHKA - 1/0,03
4. |Paznen 3 DJIEeKTpOoIUHAMUKA. DIEKTPUUECKUN TOK - 1/0,03
5. |Pazpmen 3 ITpaBuio Kupxroda st pa3BeTBiIeHHBIX 1enei - -
2 cemecTp
1. |Pa3nen 6 I'eomeTpuyeckast onTuka 8/0,22 0,5/0,01
2.|Pa3gen 6 Bonnosas onrruka. KBaHTOBBIE IBIECHUS 8/0,22 0,5/0,01
3. |Pa3gen 7 CTpoeHue aTOMHOTO sijipa. PainoakTMBHOCTH 8/0,22 0,5/0,01
4. |Pazmen 7 dyH1aMeHTaTbHBIE B3aUMOJICVICTBUS. 10/0,28 0,5/0,01
KBanToBas crarucruka
Hroro 34/0,94 6/0,17
5.5 JlaGopaTopHble 3aHATHS, MX HAUMEHOBaHNe U 00beM B Hacax
Ne Ne pazgena HaumenoBanue O0BeM B yacax /
n/n | AUCHMUIIMHBI JIa0OpaTOpPHBIX padoT TPYAOEMKOCTB B 3.e.
0P0 300
1. |Paznmen 1 W3mepenue cuin TpeHHS IIOKOSI M TPEHMS - 2/0,05
CKOJIBKCHUS
2. |Paznen4 N3yuenne MAarHUTHOTO TMOJS MOCTOSIHHOTO 1/0,03 -
MarHuTa
3. |Paznen 4 HabGmronenne neificTBUs MAarHUTHOTO TIOJIST HA 1/0,03 2/0,05
TOK M B3aMMOJICHCTBHE TOKOB
4. |Pa3nen 4 COopka 37eKTpOMarHuTa 1 UCIBITAaHUE €T0 1/0,03 -
JNIEUCTBUS
5. |Paznen 4 N3ydeHue 3nekTpoaBUraresisi HOCTOSIHHOTO 1/0,03 -
ToKa 1 usmepenue ero KI1J{
6. |Paznen 4 N3ydenue siBIeHUS 3JIEKTPOMArHUTHOMN 1/0,03 -
WHAYKITUU
7. |Pazmen 6 OTtpaxkeHHE CBETa, OJyUYeHUE N300paKCHHS B 1/0,03 2/0,06
TJIOCKOM TIOJIE
8. |Paznmen 6 [Ipenomnenue cBera Ha TpaHULE pazziena 1/0,03 -
JIBYX Cpell, IPU3MOH U IUIOCKOIAapaJUIEIbHON
TIJIACTUHOMN
9. |Pazmen 6 HaGmonenue TUCTIEPCUU CBETa u 1/0,03 -
WCCIIC/IOBAaHHE SIBJICHUSI TPEJIOMIJICHUSI CBETa
Pa3TUYHBIMU CpEIaMH
10. Pasnen 6 N3mepenue moKasareist MIPEIIOMIICHUS 1/0,03 -
BeIeCTBA
11 Paznen 6 N3mepenne  (HOKyCHOTO — pacCTOSHUA | 1/0,03 -
' OINITUYECKOH CHIIBI COOMparOIeH TNH3BI
Paznen 6 [Tonyyenne u300paxKeHHUS C  TOMOIIBIO 2/0,05 -
12. coOuparoimed JUH3Bl W TPOBEPKa (HOPMYJIBI
TOHKOM JIMH3bI
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13 Paznen 6 W3mepenne  (QOKyCHOTO  pacCTOSHUS U 1/0,03 -
ONTHUYECKOUN CUJIbI PACCEUBAIONIEH JTUH3BI
14. |Pa3gen 6 Habmonenue natepdepeHimm cpera 1/0,02 -
15 Pasnen 6 WN3mepeHne [IMHBI CBETOBOM BOJIHBI  C 1/0,02 -
' MTOMOIIBIO TP PAKIIMOHHON PEIIETKH
16. |Pa3men 6 Hab6mronenue mossipuzaiuu cBera 2/0,05 -
Hroro 17/0,47 6/0,17
5.6 IlpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (padoT)
Kypcosslie npoekTsl (PaboThl) yueOHBIM MJIAHOM HE IPEIYCMOTPEHBI
5.7 CamocTosiTe1bHAsA padoTa CTYAeHTOB
Ilepeyenb JoMamIHUX O6LeM B yacax /
No Pa3nenn u TeMbl padoyei 3aJJaHUM U IPYTUX Cpokn TPY/I0EMKOCTb B
NporpamMmbl BOIPOCOB ISl
n/n BbINOJHEHUS 3.¢.
CAMOCTOSITE/ILHOTO U3YUYEHHSI | CAMOCTOSAITEJIHLHOI0
n3yueHHs 020 | 390
1 cemectp
1. |Mexanuka Kpatkoe 6,75/0.1
KOHCIIEKTHPOBAHHE I10 6 Henens 9 19/0,53
3aJJaHHOM Teme
2. |MonexynspHas Gpu3uKa. Kpatkoe
OCHOBBI TEPMOJUHAMUKHU KOHCIICKTHPOBAHUE TI0 12 Henens 6/0,17 |19/0,53
3aJIaHHOH Teme
3. |OCHOBBI JIEKTPOANHAMHUKHI Kpatkoe
KOHCIIEKTHPOBAHHE 110 16 Hemens 8/0,22 |20/0,56
3aJIaHHOH Teme
Hroro| 20,75/ |58/1,61
0,58
2 ceMecTp
1. |Konebanus Kpatkoe
KOHCIIEKTHPOBAHHE 110 3 Henmens 4/0,11 | 18/0,5
3aJIaHHOH Teme
2. |BomHbI Kpatkoe
KOHCIIEKTHPOBAHHE 110 8 Henens 6/0,17 | 18/0,5
3aJaHHOU TEME
3. |Ontuka Kpatkoe
KOHCIIEKTHPOBAHHE I10 14 nemens | 5/0,14 | 18/0,5
3aJIaHHOH Teme
4. |KBanrtoBas (usnka Kpatkoe
KOHCIIEKTHPOBAHUE TIO 16 Henens 6/0,17 |17/0,47
3aJaHHOU TEME
HUTOTI'O| 21/0,58 |90,65/2,
52
BCEI'O| 41,75/ | 148,65/
1,16 4,13
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6 IlepedyeHb y4yeOHO- METOIUYECKOT0 oOecrmedeHHs JJsl CAMOCTOSITEILHOI padoThl
00y4aroIuXCcH Mo JUCUMILTIMHE (MOTYJII0)

6.1 Meronnueckue yka3aHus (COOCTBEHHbIEe pa3padoTKHu)

Mananmksan, JIOK. ®usuka npupoapl w/wnm mnpupona (U3UKA : DJIEKTPUUYECTBO.
I'paBuranus / JI.K. [Mananmpksanu. - Maiikon : Kyuepenko B.O., 2016. - 72 c. - Ilpun.: c. 72. -
Pexxum moctyma: http://lib.mkgtu.ru:8002/libdata.php?id=2100023394&DOK=04B9C3&BASE
=000001

CuroxoBa, [[.b. (Maiikornckuii TOCYIapCTBEHHBIH TEXHOJOTUUYECKHH YHUBEPCHUTET).
®usuka, Y. 1, Mexanuka : yaeOHOe mocoOue A1l CaMOCTOSTEIbHON PabOThl U KOHTPOJIS 3HAHUN
WHOCTPAHHBIX CTYIECHTOB moaroroBurenbHOoro Qaxkymnprera / JI.b. Cutoxoa, M.II. Xuzanze ;
Maiikor. roc. TexHoi. yH-T, Kad. xumun, Gu3nku 1 GU3UKO-XMMUY. METOJIOB Uccliea. - Maiikon
: Marapun O.I',, 2015. - 76 ¢. — Pexxum nmocryma: http://lib.mkgtu.ru:8002/libdata.php?id=
2100024542&DOK=04A1EC&BASE=000001

CuroxoBa, J[.b. (Maiikornckuii TOCyIapCTBEHHBIH TEXHOJOTUYECKHH YHUBEPCHUTET).
Ousuka, Y. 2, MonekynspHas ¢u3MKa M TepMOAMHAMMKa : YydyeOHoe mocobue Jyis
CaMOCTOSITENIbHON pabOThl M KOHTPOJI 3HAHUNW WHOCTPAHHBIX CTYACHTOB MOATOTOBUTEIHHOIO
¢axynbrera / [I.b. Curoxosa, M.I1. Xuzanse ; Maiikom. roc. Texnoin. yH-T, Kad. xumuu, ¢pusuku
1 (PU3UKO-XUMHUY. METOI0B uccien. - Maiikon : Marapun O.I'., 2015. - 52 ¢. — Pexxum gocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024553&DOK=04A1ED&BASE=000001

JlabopaTopHblil TPaKTUKYM 1O KypCcy (PU3UKHU C KOMITBIOTEPHBIMH MOJENSIMU (MEXaHHKa,
MOJIeKyJsipHas (u3MKa M TEPMOJMHAMUKA) : JUIS CTYACHTOB YUPEXKICHHH BBICIIETO
npodeccuoHanbHOro 00pa3oBaHusl, 00YJAIOIIUXCS M0 TEXHUYECKUM HalpaBiIeHUSIM MOJITOTOBKU
/ Munobpuayku P®, ®I'bBOY BIIO Maiikomn. roc. texHon. yH-T, Kad. xumuu, Qusuku u
bU3UKO-XUMHUY. METOAO0B Hccie. ; [cocT. [I.b. Cutoxosa]. - Maiikon : Marapun O.T'., 2015. - 56
c. - bubmmorp.: ¢. 54 (3 nHa3B.) — Pexum moctyma: http://lib.mkgtu.ru:8002/libdata.php?id
=2100024550&DOK=04A1EE&BASE=000001

6.2 JIuteparypa 1Jisi CAaMOCTOSITEIbHOMH PadoThI

1. Jlemunyenko, B.M. ®usuka [DnexTpoHHblid pecypc]: yuebnuk / B.W. Jlemunuenko,
N.B. lemuauenko. - M.: UTHOPA-M, 2016. - 581 c. - ObC «Znanium.com» - Pexxum pocryna:
http://znanium.com/catalog.php?bookinfo=469821

2. Ky3nenos, C.1. ®usuka. OCHOBBI JICKTPOJIUHAMUKHU. JJIEKTPOMArHUTHBIC KOJICOAHMS
U BOJHBI [DNeKTpoHHBIA pecypc]: ydeOHoe mocobue / C.M. Kysuemon. - M.: By3oBckuit
yaeOnnk: HHDPA-M, 2015. - 231 c¢. - OBC «Znanium.com» - Pexum gocryma:
http://znanium.com/catalog.php?bookinfo=424601

3. Ky3nenoB, C.M. ®dusuka. Bomnomas ontmka. KBaHTOBas mnpupoma WU3Iy4CHHS.
DneMeHTBhl aTOMHON W sfepHON (U3MKM [DIEeKTPOHHBIN pecypc]: ydeOHoe mocobue / C.U.
KysnemnoB, A.M. Jlumep - M.: ByzoBckuii yueOHux: MHDOPA-M, 2015 - 212 c. - ObC
«Znanium.com» - Pexxum nocryna: http://znanium.com/catalog.php?bookinfo=438135

4. JIabopaTOpHBI MPAKTHKYM 10 Kypcy GHU3UKA C KOMIBIOTEPHBIMH MOJICIISIMHU
(MexaHuKa, MOJIEKYJIsIpHas (PU3MKa U TEPMOAMHAMUKA) [ DJIEKTPOHHBIA pecypc]: s CTyICHTOB
YUPEXKIEHUN BBICIIETO MPOGECCHOHATHLHOTO 00pa3oBaHUs, OOYYAIOMIMXCS MO TEXHHUYECKUM
HarpaBjeHusM noAarotoBku / [coct. JI.b. Cutoxona]. - Maiikom: Marapun O.I'., 2015. - 56 c. -
Pexxum nmocryna: http://lib.mkgtu.ru:8002/libdata.php?id=2100024550

5. Meroauyeckne yKa3aHWS K BBINOJHEHUIO KOHTPOJIBHOW pabOThI 1O  (uU3HMKE
[DNIeKTpOHHBIN  pecypc|: g  CTYACHTOB TEXHMYECKMX  HANpaBIE€HUW  IMOJArOTOBKU
(xkBamupukanus "OakamaBp") 3aounoro otaenenms / [coct.. J[.b. CuroxoBa, M.A.
Karb6amberoBa]. - Maiikom: Marapun O.I'., 2015. - 100 c. - Pexum pgocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024548
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http://lib.mkgtu.ru:8002/libdata.php?id=2100024548

6. DneMeHTHl KBaHTOBOUM (DM3MKU aTOMOB M MOJIEKYN [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / [coct. M.A. KarbamberoBa]. - Maiikorn: Marapua O.I'., 2015. - 36 c. - Pexum
noctyna: http://lib.mkgtu.ru:8002/libdata.php?id=2100024551

DneMeHThl KBAaHTOBOW (DM3WKH aTOMOB W MOJICKYJ [DJIEKTPOHHBIM pecypc]: yueOHoe
nocobue / [coct. M.A. Karb6amberoBa]. - Maiikon: Marapun O.I'., 2015. - 36 c. - Pexum
noctyna: http://lib.mkgtu.ru:8002/libdata.php?id=2100024551

7 @oHJ OLEHOYHBIX CPEICTB /ISl MPOBEAEHUS IPOMEKYTOYHOH aTTeCTANMHU
00y4YaAIIHUXCS 10 TUCHHILINHE

7.1 IlepeyeHb KOMIETEHIUH ¢ YKa3aHHeM JITAnoB UX (GopMHpPOBaHHMS B Mpolecce
0CBOEHHsI 00pa30BaTeJIbHOIl MPOrpaMMbl

Otansl GOpMUPOBAHUS

HaumeHnoBaHue QUCIUIUIMH U MPAKTUK, POPMUPYIOMINX

KoMreTenmm KOMIIETEHIUH B npouecce ocBoeHust Ol
OPO | 300 P
OK-1: cnocoOHOCTH K a0CTPAKTHOMY MBIILJIEHUI0, AaHAJIM3Y, CHHTE3y
1 1 Hcropus
1 1 dunocodus
1,2 1,2 Duzuka
1,2 1,2 Xumus
1,2,3 1,2,3 Maremaruka
2 3 DKoJIorHs
2 2 [Icuxonorus
2,4 4,6 [IpakTuka 1o mosy4yeHuIo MepBUYHBIX MPO(ECCUOHATBHBIX YMEHUH U
HABBIKOB, B TOM YHCJIE€ MEPBUYHBIX YMEHHUI U HaBBIKOB HAYYHO-
MCCIIEIOBATEIbCKON AEATEIbHOCTH
3 3 Konnenuuu coBpeMeHHOTr0 €CTeCTBO3HAHUS
4 4 NudopmaTtuka
5) 5) DU3UKO-XUMUYECKHE OCHOBBI Pa3BUTHS U TYLIEHUS MOKapa
5 5 ["'eonHpOpMaIIMOHHBIE CHCTEMBI B MTOKAPHON O€30MaCHOCTH
4,5,6,7 4,5,6,7 | [IpoexTHBIN IPaKTUKYM
6 8 [To>xapHast TAKTHKA
6,7 6,7 NudopmannoHHble TEXHOIOTHH
6,7 7,8 Hane)xHOCTh TEXHUYECKUX CUCTEM U TEXHOT'€HHBIN PUCK
6,8 8,10 [IpakTHka 1o moxy4deHuto npodhecCuoHaIbHbIX YMEHUN U OTbITa
po(heCcCHOHALHON IS TEIILHOCTH
7 7 DKOHOMHKA TTOKapHOH 0€301aCHOCTH
bepexnuBoe npou3BoOACTBO
8 MeTo 151 MaTEMaTHUECKON CTATUCTUKHA U MAaTEMAaTHYECKOTO
MOJICTTUPOBAHUS
10 11 [IpenauruioMHas MpaKTUKa U1l BBIITOJIHEHUS BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI
10 11 ITogroroBka k caade u caga UTOrOBOIO 3K3aMeHa
10 11 3amuTa BBITYCKHON KBATH(UKAITMOHHON PabOThI, BKITIOYas
HOJTOTOBKY K MPOLEAYPE 3aLIUTHI ¥ NPOLEAYPY 3aIIUTHI
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OK-7: cnmocoOHOCTL K

CaMOpa3sBUTHIO, CaMoOpea/iM3allud, UCNMOJb30BAHUI0O TBOPYECKOI0

NOTEeHHAJIA
1 3 Haueprarenbnas reomerpus. MuxenepHas rpaduka
1,2 1,2 Duzuka
1,2 1,2 Xumus
1,2,3 1,2,3 HNHocTpaHHBIH SI3bIK
2 3 Dkonorus
2 2 [Tcuxonorus
2 2 Hcropus v KynbTypa aipIroB
2 4 Couunonorus
2,4 4,6 [IpakTHKa 1O MOTYYEHHUIO MIEPBUYHBIX MPO(HECCHOHATBHBIX YMEHUH 1
HABBIKOB, B TOM YHCJIC IEPBUYHBIX YMEHHUH U HABBHIKOB HAYYHO-
HCCJIEIOBATEIbCKOMN 1eATEIbHOCTH
Konuenmuu coBpeMeHHOTr0 €CTECTBO3HAHUS
I'mopasnuka
Kyneryponorus
3,4 5,6 [IpuxiagHas MexaHuka
4 4 DKOHOMUKA
4 4 be3omacHOCTh KU3HEAEATETBHOCTH
4 8 Mertponorusi, cTaHIapTU3anus, cepTuduKaus
4 4 OnacHble TPUPOIAHBIC TTPOIIECCHI
5) 7 TennorexHuka
5) 5) Marepuanosenenue. TexHOIOTHSI KOHCTPYKIITHOHHBIX MaTEPUAJIOB
5) 5) DU3UKO-XNUMUYECKHE OCHOBBI Pa3BUTHS U TYLIEHUS MOKapa
5 5 HauanpHas nmpodeccronanbHas moaroToBKa
5) 5) du3nonorus yenoBeka
5) 5) I'eonndopmanoHHBIE CUCTEMBI B IMOXKApHOH 0€30MacHOCTH
456,7 4,5,6,7 | [IpoeKTHBII IPAKTUKYM
6 6 Teopust ropeHus 1 B3pbiBa
6 8 Jeranu MammH
6 8 [oxapHas TakTHKa
6,8 8,10 [IpakTuka 1Mo moxy4eHuro nMpohecCUOHANBHBIX YMEHUN U OMBITA
podecCHOHANBHOM e TEIbHOCTH
bepexnuBoe npou3BoACTBO
8 8 MeTto 151 MaTEMaTHUECKON CTATUCTUKHA U MAaTEMAaTHYECKOTO
MOJICTTUPOBAHUS
8 10 Hay4uno-uccnenoBarenbckas padbora
10 10 DKOJIOrHYecKasi OlleHKa XUMUYECKON OMacHOCTH
10 10 3amuTa OKpyKaroIIe cpeibl OT XUMUYECKUX 3arpsI3HCHUM
10 11 [IpenaumioMHas pakTUKa JJIsi BHITTOJTHECHUS BBIITYCKHOM

23



KBaJTM(PUKAIIMOHHON pabOTHI

10

11

ITonroroBka K ciade ¥ ¢1ada HTOrOBOTO dK3aMeHa

10

11

3amuTa BRITYCKHON KBAIU(UKAMOHHONW PabOThI, BKIIIOYAst
HOATOTOBKY K IPOIEype 3alIUThl M IPOLEAYPY 3aIIHUTHI

ITK-8: crocoOHOCTHL NMOHMMATH OCHOBHBIC 3AKOHOMEPHOCTH NPOLECCOB BO3ZHHKHOBEHUS

ropeHusi W B3pbIBA,

pacnpocTpaHeHusiT M TIpeKpallleHHsi TOpPeHUsl Ha TMoKapax,

0CO0CHHOCTEH JMHAMHMKH I0KAPOB, MEXaHU3MOB [CHCTBHA, HOMEHK/JIATYPbl U CIOCO00OB

NPUMECHCHHUA OTHETYIIAImuXx

COCTAaBOB, JKOJOIrHYECKHX XAPAKTEPUCTHK TOpPIOYHX

MATCPHAJIOB U OTHETYIIAIIUX COCTABOB HAa PA3HBIX CTAAUAX PA3BUTHUSA MMOKapa

1,2 1,2 Duszuka
2 3 Okonorus
2,4 4,6 [IpakTuka 1Mo moJy4eHuIo MepBUYHBIX MPO(PECCUOHATBHBIX YMEHUH U
HABBIKOB, B TOM UYHCJIE€ MEPBUYHBIX YMEHHUI U HAaBBIKOB HAYYHO-
HCCJICIOBATEILCKOM IeATEeIHbHOCTH
3 ['mapaBnuka
4 OnacHble TPUPOAHBIE MTPOLIECCHI
4 11 MOHUTOPHHT TIOKAPHOM M 3KOJIOTHYECKOU 0€30MMacCHOCTH
5 MarepuanoBenenue. TeXHOIOTUSI KOHCTPYKITMOHHBIX MaTEPHUAaJIOB
5 OU3NKO-XUMHUYECKHNE OCHOBBI PA3BUTHUS U TYIICHHUS MOXapa
6 Teopust ropeHHs ¥ B3pbIBa
6 [ToaroroBka ra3oApIMO3aIIUTHAKA
8 10 [IpoTrBOMOXKapHOE BOIOCHAOKCHHIE
9 10 [Iporuo3upoBaHue onacHbIX (PaKTOPOB MOXKApa
10 11 [IpenaumioMHas MpakTUKa JJIsi BHITTOJTHECHUS BBITYCKHOM
KBAJTM(PUKAIIMOHHON pabOTHI
10 11 [ToaroroBka Kk caye u cradya UTOrOBOTO AK3aMEHa
10 11 3amuTa BBITYCKHON KBATH(UKAITMOHHON PabOThI, BKITIOYAs

MOATrOTOBKY K IMPOLEIYPE 3aUTHI U POUEAYPY 3aITUThI

IIK-37: cnmoco0HOCTH TMOATOTOBHUTH MCXOJAHbIE JaHHbIEe Js1 BbIOOpa M 00OCHOBAHUS
HAYYHO-TeXHHUYECKHMX M OPraHU3alMOHHBIX pPelIeHUil HAa OCHOBE 3KOHOMHYECKOIO
000CHOBaHMSI Mep, HANPABJEHHbIX HA 00PBLOY € MOKapaMu

1,2 1,2 Duszuka
4 4 OKOHOMUKA
7 7 DKOHOMUKA OXKapHOW 0€30MaCHOCTH
8 10 Hayuno-uccnenoBarenbckas pabora
10 11 [IpenaumioMHas pakTUKa JJIsi BHITTOJTHECHUS BBIITYCKHOM
KBAJTM(PUKAIIMOHHON pabOTHI
10 11 IMoxroroBka K chade ¥ cada ATOrOBOrO dK3aMeHa
10 11 3amuTa BRITYCKHON KBATU(UKAMOHHONW PabOThI, BKIIIOYAst

MOJIFOTOBKY K MPOIEAYpPE 3allUThl U TPOUEAYPY 3alTUThI

ITK-39: cnoco0HOCTH NPOBOAUTH IKCIIEPUMEHTHI M0 32JaHHBIM MeTOAUKAM ¢ 00padoTKoI
U AHAJIM30M pPe3yJIbTAaTOB

1

1

Hcropus

1,2

1,2

Du3zuka
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1,2 1,2 Xumus
1,2,3 1,2,3 Maremaruka
4 4 HNndopmaruka
5 5 ["'eonHpOpMaIIMOHHBIE CHCTEMBI B MTOKAPHON O€30MaCHOCTH
6,7 6,7 NudopmaninoHHble TEXHOIOTHH
10 Hayuno-uccnenoBarenbckas pabora
9 31aHus, COOPYKEHUS U UX YCTOMYMBOCTH MPHU MOXKape
10 [Iporuo3upoBaHue onacHbIX (PaKTOPOB MOXKApa
10 11 [IpenaumioMHas pakTUKa JJIsl BHITTOJTHECHUS BBIMTYCKHOM
KBAJTM(PHKAITMOHHON pabOTHI
10 11 IMoxroroBka K chade ¥ cada ATOrOBOrO dK3aMeHa
10 11 3amuTa BBITYCKHON KBATH(UKAITMOHHON PabOThI, BKITIOYas

MOATrOTOBKY K MPOLEIYPE 3aUTHI U POLEAYPY 3aITUThI
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7.2 Onucanue nokasareJieii 1 KpUTepHeB OLeHUMBAHUS KOMIIETEHUMII HA Pa3MYHBIX 3Tanax uX (OPMHPOBaHUS, ONHMCAHNE IIKAJIbI

OllCHUBAHWS
Ili1anupyembie pe3yibTaThbl OCBOCHHUS Kpurepun oueHuBanusi pe3yJbTaToB 00y4YeHU s HaumenoBanu
KOMIIETCHINH HEYIOBJIETBOPUTEJ | YAOBJIETBOPHUTEIDL Xopouio OTJINYHO € OLEHOYHOro
bHO HO cpeacTBa
OK-1 cnoco0HOCTBI0 HCII0JIB30BATH OCHOBBI puI0coPcKuX 3HAHUI 17151 GOPMHUPOBAHUS MHUPOBO33PEHYECKON MO3UITUN
3HaTh: HOPMBI KYJIbTYpbl MBIILICHUS, OCHOBBI ®parMeHTapHbIe Henonueie 3Hanus | ChopmupoBannsie, | ChopmupoBaHHBIE | KOHTPOJIbHBIE
JIOTUKH, HOPMbI KPUTHUECKOT'O M0/IX0/1a, OCHOBBI 3HAHUS HO cojiepKaliue CUCTeMaTUYEeCKue | 3aJaHus,
METOJIOJIOTUM  HAyYHOrO  3HAHUS,  (QOpPMBI OT/IENIbHbIE 3HAHUS TECTUPOBAHUE,
aHalli3a; OCHOBHBbIE NPHUHIMIIBI, 3aKOHBI U po0OeIIbl 3HAHUS 3a4yeT, IK3aMeH
Kareropuu  QmwiIocopckux 3HAHUH B HX
JIOTHYECKOH LIEIIOCTHOCTH U
MOCJIe/I0BATEILHOCTH.
YMmerb: yMeTh  aJCKBaTHO  BOCHpUHUMATH | YacTuuHbie yMeHus | HemnomHbeie ymeHus VYueHus nonHsbie, CdopmupoBaHHbIE
uH(pOpMAIIHIO, JIOTUYECKU BEPHO, JIOTyCKaIOTCS yMEHUS
apryMEHTHPOBAHO U, SICHO CTPOUTh YCTHYIO M HeOoIbIINe
MUCbMEHHYIO PeUb, KPUTHUYECKHU OIIEHUBATH CBOU OIINOKHU
JOCTOMHCTBA U HEJOCTaTKH, aHaJU3UpOBATH
COLIMATLHO  3HAYMMbIE MPOOJIEMBI, pelaTh
3amaun, TpeOylomure HaBBIKOB a0CTPaKTHOTO
MBIIUICHUS.
Baagerb:  HaBBIKAMH ~ IIOCTAaHOBKHM  IenH, | YactuuHoe BnajgeHue | Hecncremarndecko B VYcenemnoe u
CIIOCOOHOCTBIO B YCTHOM M THCHMEHHOW peuu HaBbIKAMH € IpUMEHEHHUE CUCTEMAaTUYECKOM | CHCTEMaTU4YeCKoe
JIOTUYECKH O(QOPMHUTH PE3YyIbTAThl MBILIUICHUS, HaBBIKOB MPUMEHEHUH MIpUMEHEHNE
HaBbIKAMH BBIPA0OTKH MOTHUBALIUU K HAaBBIKOB HAaBBIKOB
BBITIOJTHEHUIO npodeccnoHanbHOM JIOTTYCKaIOTCs
NEeSATEIbHOCTH,  PEHIeHUS  COLUAIBbHO U POOEITBI
JUYHOCTHO 3HAYUMBIX (PUIO0CO(CKUX MPOOIIEM.
OK-7 CNMOCOOHOCTH K CAMOPA3BUTHIO, CAMOPEAJIN3alUH, HCI0JIb30BAHUIO TBOPYECKOI0 MOTEHIIHAJIA

3HATb: OCHOBHBLIC IMMPCACTABJIICHHUA O BO3MOXKHBIX
chepax ¥ HampaBIEHHSAX CaMOPa3BUTHS H
npogeccuoHaTbHON peanu3anmu, yTAX
UCIIOJIb30BAHUS TBOPYECKOTO MOTEHIIMATA

®parMeHTapHbIE
3HAHUS

Henonnrle 3HaHuA

CdopmupoBanHble,
HO COJIeprKaIlie
OT/EJbHBIC

poOesTbl 3HAHUS

CdhopmupoBaHHbIe
CHCTEMaTHUYECKHE
3HaHUS

KOHTPOJIbHBIE
3aJjaHus,

TECTUPOBAHUE,
3a4eT, 3K3aMeH
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YMETh: BBIACNISATh U aHAIM3UPOBATH MPOOJIEMBI

YacTruuHble yMEHUS

Henosnuble ymenus

V4eHus noaHeIe,

CdopmupoBaHHbIE

COOCTBEHHOTO Pa3BUTHS, (HOPMYIUPOBATH LIETU JIOTyCKaIOTCS yMEHUS
MpoECCUOHABPHOTO W JIMYHOCTHOTO Pa3BHUTHSI, HEOOJIbIIINE CHCTEMAaTUYECKHE
OLICHUBATh CBOM TBOPUYECKUE BO3ZMOXHOCTH OIINOKHU 3HAHHUS
BJIaJIETh: OCHOBHBIMU NpUEMaMM MuiaHupoBaHus | YactuuHoe Bianenne | Hecucremarnuecko B YcnemnHoe u
Hu peanu3auuu HEOOXOIMMBIX BHUJIOB HaBBIKAMH € IpUMEHEHHUE CHCTEMaTHYECKOM CHCTEMATHYECKOE
IeITEeIbHOCTH, METOJaMd  CaMOOLIEHKH B HaBBIKOB MIPUMEHCHUN MIPUMEHCHHE
npodecCHOHABHON AEATeIbHOCTH; TMOAXO0IaMU HaBBIKOB HaBBIKOB

K COBEPIIICHCTBOBAHUIO TBOPYECKOTO JIOTTYCKAIOTCS

IIOTEHIIMAIa poOebl

K-8 cnmocoGHOCTh MOHHUMATH OCHOBHbIE 3aKOHOMEPHOCTH MPOLECCOB BO3HHKHOBEHHSI TOPEHHUs] M B3PbIBa, PACHPOCTPAHEHHs] W TMpeKpalleHust
rOpeHusi Ha TMO0KapaxX, OCOOEHHOCTell IUHAMHUKHU MOKAPOB, MEXaHU3MOB J/eiiCTBHSI, HOMEHKJATYPbI W CHOCOO0OB TPHUMEHEHHS OTHEeTYIIAIIHX
COCTABOB, JKOJOTMYECKUX XaPAKTEPUCTHK FOPIOYHX MATEPHAJIOB  OTHETYIIANINX COCTABOB HA Pa3HbIX CTAAUAX Pa3BUTHS MOKapa

3HATb: OCHOBHBLIC 3aKOHOMCPHOCTH IIPOLCCCOB
BO3HUKHOBCHUA TOPCHUA U B3pPbIBA;, OCHOBHBLIC

3aKOHOMEPHOCTH pacrpocTpaHeHHs u
MpeKpalieHus rOpeHus Ha no’kapax;
0COOEHHOCTH IMHAMHUKHU I10XKapOB; MEXaHH3MBbI
necTBus, HOMEHKJIATypy u CHOCOObI
MIPUMECHCHHUS OTHETYILIAIUX COCTaBOB;
HKOJIOTMUECKHE  XapaKTEPUCTUKH  TOPIOYHX

MarepuajioB M OTHETYIIANIUX COCTaBOB Ha
Pa3HbIX CTAAUIX PA3BUTHS MOXKapa.

®parMeHTapHbIE
3HAHHUS

Henonnrle 3HaHuA

CdopmupoBaHHble,
HO COJIepIKaIue
OTJENIbHBIC
poOesTbl 3HAHUS

CdhopmupoBaHHbIe
CHCTEMaTHYECKHE
3HaHUS

KOHTPOJIbHBIE
3aJjaHus,

TECTUPOBAHUE,
3a4er, 3K3aMeH
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YMETh: HCIIOJb30BaTh 3HAHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX IPOIECCOB BO3HUKHOBEHUS
TOpeHHs. M B3pBIBA U1 HMX TPEJOTBPAIICHHS;
UCTOJNb30BaTh  3HAHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pacnpocTpaHeHus "
IpeKpamieHuss TopeHust g 3((GEeKTUBHOTO
TYHOICHUS TIOKapa. HCIOJIB30BaTh 3HAHUSA 00
0COOEHHOCTSIX JTMHAMUKA MI0KapoB
CBOCBPEMECHHOW  JIOKAIM3AaUUK ¥  TYIICHHSA
noXkapa; WCIIOJIb30BaTh 3HAHUS MEXaHU3MOB
IencCTBH, HOMEHKJIIATypy | CTIOCOOBI
NPUMEHEHHSI ~OTHETYHIAIIMX COCTaBOB  JUIA
3¢ PeKTUBHOTO TYIICHUS MOXKAapa; UCIIOIh30BaTh
3HAHHSA IKOJOTUIECKUX XapaKTePUCTHK
rOPIOYMX MAaTEPUAJIOB U OTHETYHIAIINX COCTABOB
Ha pa3HbIX CTaAMSAX PA3BUTHUS TMOXKapa JUIs
CBOCBPEMEHHOW  JIOKAIM3AaUUK ¥  TYIICHHSA
noxkapa.

YacTruuHble yMEHUS

Henosnuble ymenus

V4eHus noaHeIe,
JIOTyCKaIOTCS
HeOOoIbIITNe
OIINOKH

CdopmupoBaHHbIE
YMEHHUS

BJIAJICTh: HABBIKAMU TPEIOTBPALICHUS TOPEHUS U
B3pBIBA C YYETOM OCHOBHBIX 3aKOHOMEPHOCTEU
NPOLIECCOB WX BO3HWKHOBEHHUS  HaBBIKAMHU
5(p(GEKTUBHOTO TYIICHUS TOXKapa, C Y4ETOM
OCHOBHBIX 3aKOHOMEPHOCTEH pacrpoCTpaHCHHS
U TPEKpalieHus  TOpEHUs; HaBBIKAMHU
CBOCBPEMECHHOW  JIOKAIM3AaUUK ¥  TYIICHHSA
mokapa ¢ Yy4eTOM OCOOCHHOCTEH TWHAMUKU

MOKapoB; HaBBIKaMU 3(P(HEKTUBHOTO TYIICHUS
rmoXkapa C YYE€TOM MEXaHU3MOB JICMCTBHS,
HOMEHKJIATypbl M  CIOCOOOB  IPUMEHEHUs
OTHCTYIIAIUX COCTaBOB, HaBbIKaMU
CBOCBPEMEHHOM  JIOKaNIM3allMk U TYHICHUS
nokapa c y4eTOM IKOJIOTHUECKUX
XapaKTepUCTHUK  TOPIOYUX  MaTepuajoB U

OTHCTyIIAamMX COCTABOB Ha Ppa3HbIX CTaAUAX
pa3BUTHSI MTOXKaPA.

YacTHYHOE BlIaJCHUE
HaBBbIKaAMH

Hecucrematnuecko
€ IPUMEHEHNE
HaBBIKOB

B
CHCTEMaTUYECKOM
PUMEHEHUN
HaBBIKOB
JIOIYCKAIOTCS
npooebt

Ycneniaoe u
CHCTEMATHYECKOE
MIPUMEHCHHE
HABBIKOB
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IK-37 cnoco0HOCTH MOATOTOBUTH MCXO/HbIE JaHHbIE IJIsl BbIOOPAa U 000CHOBAHUS HAYYHO-TEXHUYECKHUX M OPraHM3aIMOHHBIX pPelleHUid HA OCHOBE
IKOHOMHMYECKOro 000CHOBAaHHsI Mep, HANPaBJEHHBIX Ha 00pb0Yy ¢ moxkapamMu

3HAaTh: WCXOJHBbIE JaHHBIE M1 BbIOOpa U ®parmeHTapHbie Henonusie 3nanust | CpopmupoBanusie, | ChopMUpPOBAHHBIE | KOHTPOJBHBIE
060CHOBaHI/I$I HayYHO-TCXHUYCCKUX n 3HAHUA HO coacpikalue CUCTEMATUYCCKUEC 3aJaHusd,
OpraHM3allMOHHBIX  pElIeHUH Ha  OCHOBE OTJIeIbHbIE 3HAHUA TECTUPOBaHUE,
SKOHOMHUYECKOTO 000CHOBaHUS Mep, poOeITbl 3HAHUS 3a4er, HK3aMeH
HaIpaBJIEHHBIX Ha 00pHOY C MmoXapamu
yMETb: IOATOTOBUTb MCXOAHBIE HaHHble UIA | YacTtuunble ymeHnus | HemnomHble yMeHUst VY4eHus nosHsle, CdhopmupoBaHHbIe
BbIOOpa 1 OOOCHOBaHUSI HAyYHO-TEXHUYECKHUX U JIOTTYCKaIOTCs YMEHHUS
OpPraHM3allMOHHBIX  PEUIEHUH  HAa  OCHOBE HeOOoIbIINe
AKOHOMHUYECKOTO 000CHOBaHUS Mmep, OIIMOKHU
HaNpaBJICHHBIX Ha 60PHOY C MoXKapamu
BJIAJIETH: CIIOCOOHOCTHIO IIOATOTOBUTE UcX0onuble | YacTuuHoe BiaageHue | Hecucremarnuecko B VYcenemnoe u
JaHHbIC JIA BI:I60pa u O6OCHOBaHI/I}I HAay4YHO- HaBbIKaMH € IPUMCHCHUC CUCTEMATHNUYCCKOM CUCTEMATHUYECCKOC
TEXHUYECKUX U OPraHMU3allMOHHBIX PEIIeHUN Ha HaBBIKOB MPUMEHEHUH MIpUMEHEHNE
OCHOBE HKOHOMHYECKOTO OOOCHOBaHHS Mep, HABBIKOB HABBIKOB
HaIpaBJIEHHBIX Ha 00pbOY C MoXapamu JIOTTYCKAIOTCS

poOebl
ITK-39 cnoco0HOCTH NPOBOAUTH IKCIIEPUMEHTHI 10 33JJaHHBIM METOAMKAM ¢ 00pad0TKON M AaHAJIM30M Pe3yJbTAaTOB
3HATh: CIIOCOOBI MPOBEACHHUS KCIIEPUMEHTOB IO @®parMeHTapHbIE Henonnslie 3nanus | ChopmupoBannsie, | ChopMupoBaHHBIE | KOHTPOJIbHBIC
3alaHHBIM ~ METOAMKaM ¢ 00paboTkoH U 3HAHUS HO cojiepKaliue CUCTeMaTUYeCKue | 3aJaHus,
AHAJIN30M PC3YJIbTATOB. OTACJIIBHBIC 3HaAHUA TCCTUPOBAHUC,

po0OeIbl 3HAaHUS 3a4yeT, IK3aMeH

YMETh: IIPOBOJUTH DKCIIEPUMEHTHI 110 3afaHHbIM | Yactuunble ymenus | HemnomHble yMeHUst VY4eHus nosHsle, CdhopmupoBaHHbIe
MeTOAMKaM ¢ Oo0pabOTKOW W  aHaJIu30M JIOTTYCKAIOTCS YMEHUS
pe3yIabTaTOB. HeOOoIbIINe

OIIMOKHU
BJIAJIETh: CIIOCOOHOCTBIO npoBoauTh | YactuuHoe Brnagenne | Hecucrematnuecko B VYcenemrnoe u
OKCIICPUMCHTBI 110 3aJaHHBIM MCTOAUKaM C HaBbIKaMH € IPUMCHCHUC CUCTEMATNUYCCKOM CUCTEMATHUYECCKOC
00pabOoTKOI U aHANM30M PE3yJIbTaTOB HaBBIKOB MPUMEHEHUH MIpUMEHEHNE

HAaBBIKOB HAaBBIKOB

JIOTTYCKaIOTCs
poOebl
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7.3 TunoBble KOHTPOJIbHBbIE 32/1aHUSI U HHbIE MaTepUAJIbl, HEOOXOAMMBIE I
OLlEHKU 3HAHUI, YMEHHMi, HABBIKOB M (MJIM) ONbITA AESATEJbHOCTH, XapAKTEPU3YIOLIMX
yranbl (GopMHPOBAHMS KOMIETEHHHH B Ipolecce OCBOeHHs 00pa3oBaTeJbHOM
NPOrpaMmblI

KoHnTposbHble Bompochl W 3aJaHMfA AJsl NPOBeJeHHs] TeKYLIero KOHTPOJS Jisl
cryaentoB Q@O
1. TecToBblii onpoc. BoiOepure npaBUJILHbINA OTBET:
1. ImmiynbC Tena 3aBUCHT OT

a) YCKOpeHHs; 0) CKOPOCTH ; B) IEPEMENICHUS ; T) MacChl ; 1) MyTH.

2. [ToTennmanpHas SHEPTHsI YIPYro 1eGopMHUPOBAHHOTO Tejla paBHA:

a)  I=kx%?2 6) II=mv¥/2;  B)Il=mgh

3. YkaxuTe GopMyIly HapsHKEHHOCTH JIEKTPHYECKOTO OIS

a) E=Flqo; ©6) E=kg/r* :B)  E=mv?/2

4. CooTHOIIIEHHE MEXIY CHJION TOKA B MPOBOJHUKE, HATIPSKEHUEM Ha KOHIaX
IPOBOTHHUKA U COTIPOTUBIIEHUEM ITPOBOIHUKA OMUCHIBACTCS 3aKOHOM:

1) Ixoyns-Jlenma; 2) Oma; 3) Kupxroda.

YkaxkuTe npaBUJIbHbIE BHICKA3BIBAHUS:

1) Ilpu HarpeBaHuU BelecTBa CKOPOCTh TEIJIOBOTO IBUYKEHUSI M KHHETHUYECKasl YHEPTHS ero
YaCTUll YMCHbIIACTCA, a ITPU OXJIAXKICHUHU - YBCINYNBACTCA.

2) KonruecTBo BelecTBa, COAEPKAIIETOCs B TEJIE, OMPEACIIACTCS YUCIOM MOJICKYJT (Wn
YHUCJIOM aTOMOB) B 3TOM TeJI€.

3) Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIsl HE 3aBUCUT OT BEJIMYUHBI 3apsiia, CO3/AI0IIEro 3TO
noJe.

4) JIr000ii CII0KHBIH My3BIKaIbHBIN 3BYK COCTOMT U3 COBOKYITHOCTH IIPOCTHIX TOHOB.

5) U3o6pakenue 100010 npeameTa B INIOCKOM 3epKajle IeUCTBUTEIBHOE, PABHOE 110 pa3Mepam
caMOMY MpeaMETY.

6) B ogHOpOIHOI Ccpejie CBET paclpOCTPAHSIETCS MPSIMOIHHEHHO.

7) 9H€KTpOMaI‘HI/ITHOC H3JIYUYCHUC ONITUYCCKOI'0 JUara3oHa UCIMyCKaroT BOSGy)K,Z[CHHBIe aTOMBbI U
MOJICKYJIbI BCIICCTBA.

YcTraHoBUTE COOTBETCTBHUSA:

1 1) 3akoH COXpaHEHHS SHEPTHH B MCXaHHKE a) U=RI

2) 3akon OMa Jy1st yuacTKa dJIEKTPUUYECKOH e 0) E2-E1=A
3)3akoH coXpaHEHHUS UMITYJIbCa B) P2-P1=FAt
OTBETHBI: 106, 2a, 3B.

2 . 3akoH ®opmyna

1) nepBbIil 3aKOH TEPMOJANHAMUKH a) PV=m/M RT
2) TerioTa, MOJIy4€HHas TEJIOM IPU HarpeBaHUU 6) Q= cmAT

3) ypaBHeHue MeHnaeneeBa-Knaneiipona B) Q=AU+A

OTBETBI: 18, 20, 3a.

1. TecToBblii onpoc. [IpuMepbI TeCTOBBIX 3a1aAHUI:
Bri0epuTe npaBHJIbHbIN OTBET:
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1. TopMO3HOE PEHTI€HOBCKOE U3TyUYCHHE BOSHUKACT B PE3YyIbTATE TOPMOKCHHS
JJIEKTPOHA . . .

a) HEWTPOHAMH SAJIep aTOMOB AaHTUKATOAA;

0) 2JIEKTPOCTaTHYECKUM TI0JIEM aTOMHOTO SI/Ipa M aTOMAapHBIX AJICKTPOHOB BEIECTBA
AHTHUKATO/a;

B) 2JIEKTPOCTATHUECKUM I10JIEM, BOZHUKAIOLIIM MEX]Ty aHOJIOM U KaTOJAOM PEHTTEHOBCKOM
TpyOKH;

T') IpY yJape O CTeKJITHHBIN OalJIOH PEeHTI€HOBCKON TPYOKH.

2. OCHOBHOM 3aKOH paJMOaKTUBHOTO pacraja . . .
a) No = N.e™; 6) N = No In(Mt); B) N = No .e™; 1) No/2 = No.e™.

3. Uro Takoe aHHUTHIALINA?

a) MpeBpallleHue aToMa B MOH; 0) MpeBpallieHNue Y-KBAHTOB B YaCTHUIIHI,

B) 00pa3oBaHME aTOMa B PE3yJIbTaTe B3aUMO/ICHCTBUS HOHA C JIEKTPOHAMY,

') I3MEHEHHE KOMOMHAIINA aTOMOB B MOJIEKYIIE;

J1) B3aMOJICMCTBHE YAaCTHUIIbI C AaHTUYACTUIICH M UX MIPEBPAICHUE B Y ~KBAHTHI.

4. YKaXuTe MEXaHUYECKHE BOJIHBI:
a) yIbTpa3ByK; 0) CBET; B) PEHTTEHOBCKOE U3JIYUCHUE; T') 3BYK.

KoHnTpoJsibHbIe BONIPOCHI M 3aJaHUA /I IPOBEICHUs IPOMEKYTOYHOM aTTeCTALMH.
IIpuMepHBIH nepedyeHb BONPOCOB K 3a4yeTy N0 AUcCHUILUIMHEe «Pu3nka» 1A
cryneatoB O®0O, 300

1. Dnementsl kMHeMaTWku. Monenu B Mexanuke. Cucrema otcuera. Tpaekropws,
JUTMHA TyTH, BEKTOP NEPEMEIICHHUS.

2. CkopocTb. YCKOpPEHHE U €T0 COCTABJISIFOIITHE.

3. PaBHoyckopenHoe nBrxkeHue. CBOOOIHOE NTaIeHHUE TEll.

4. PaBHOMepHOE /[BI)KEHHE M0 OKpyxHocTd. Ilepmon W wyacToTra JBUKEHHUS IO
OKpYKHOCTH. JIMHEMHAas U yIJIoBast CKOPOCTh. LIeHTpoCcTpeMUTEIbHOE YCKOPEHUE.

5. Jlunamuka MaTepuaqbHOM TOYKM U TOCTYNATEIhHOTO JBHMXKEHHUS TBEPAOIO Tela.
[lepsrlii 3akoH HeroTona. Macca. Cuina. [Ipunuun otHocutensHocTH [Nanumest.

6. Bropoii u TpeTuii 3akonsl HetoToHA.

7. Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus.

8. Hwmmynbc. 3akOH COXpaHEeHUsI UMITYJIbca. PeakTuBHOE NBHKCHUE.

9. Mexanuueckas padora. MouiHocTs. KoadduiumeHt noneznoro aeiictausl.

10. Kunernueckass W TOTCHIIMAIbHAS SHEPrus. 3aKOH COXpaHEHUS MEXaHHMYECKOU
DHEPIHUH.

11. Tsarorenue. DneMeHTHI Teopuu TMojdsA. 3akoHbl Kerepa. 3akoH BCEMHPHOTO
TATOTCHUSI.

12. Cuna tspxectu u Bec. Heecomocth. [lone TAroTeHuUs U €ro HampsHKeHHOCTh. PaboTa
B 1oJie TAroTeHus. [loTeHuman nosis TAroTeHus.

13. Kocmuueckue ckopoctu. [[BmkeHune HeOecHBIX Ten. HewHepruaabHbIE CHCTEMBI
otcuera. CUIIbI HHEPLIHH.

14. JlaBnenme. JlaBnmenume >xkumkoctu. 3akoH [lackams. ATmocdepHOE HaBIICHHE.
BritankuBaromas cuna. Y CiaoBue IJIaBaHus TEJL.

15. VpasHenue HepazpsiBHOCTH cTpyH. [IpaBuno bepuymmu. [logséMHuas cuna kpeuia.

16. DnemeHTHl cHenMaTbHONW TEOPUH OTHOCUTENbHOCTH. IlpeoOpaszoBanust ['ammmes.
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MexaHn4ecKuil TPUHLUUI OTHOCUTEIBHOCTH.

17. TloctynaTsl crieMaIbHON TEOPUH OTHOCUTEIBHOCTH.

18. IlpeoGpa3zoBanus Jlopenua. Cinencrsus uz npeodpasosanuii Jlopenua.

19. NnTepBan MeXy COOBITHUSIMU.

20. OCHOBHOI1 3aKOH PEIATUBUCTCKON JUHAMHUKU MAaTE€PUATBHOIN TOUKH.

21. 3aKoH B3aMMOCBSI3H MAacChl U YHEPTUH.

22. OCHOBHBIC TIOJIO)KEHUSI ~ MOJIEKYJISPHO-KMHETUYECKOH  Teopuu. ArperaTHble
COCTOSIHMS BelecTBa. Macca u pazmep Mosiekysa. Yuciio ABorapo.

23. MonekynspHO-KMHETHYECKasi TEeOpHus HICANbHBIX ra3oB. ONBITHBIE 3aKOHBI
uaeanbHOro ra3a. Ypasaenue Knanelipona-MenneneeBa. 3akoH ABorajipo.

24. TennoBoe MABIKEHHE aTOMOB W MOJIEKYN BelecTBa. B3auMmonelcTBHE dYacTHIL
BemecTBa. bpoyHoBckoe npmxkenue. Juddysusi.

25. AbGcomoTHas TeMiieparypa. Temmeparypa Kak Mepa CpeHel KWHETUYECKON SHEPTUU
MoJieKyJ1. M3omporieccsl B pa3psyKeHHOM rase.

26. HacplmeHHBIN 1 HEHACHICHHBIHN map. BraxkHocts Bo3ayxa. I3MeHeHHe arperatHbix
cocrosiHui BemecTBa. [IpeobpazoBanue 3Hepruu B (ha30BbIX MMEPEXOAAX.

27. OcHOBBI ~ TepMOAMHAMHUKH. UYMciao cTemeHedl  cBOOOABI  MOJIEKYN.  3aKOH
PaBHOMEPHOTO pacHpeeICHUs SHEPTUU 10 CTEMEHSIM CBOOOIbI MOJIEKYII.

28. IlepBoe Havano TepMoauHaAMHKH. PaboTa raza npu U3MEHEHUH ero o0beMa.

29. TemnoeMkocTs. [IpuMeHeHue nepBoro Hauanza TEPMOJUHAMUKY K U30MPOIIECCAM.

30. Kpyrosoii mpouecc (mukin). ObpaTumble U HEOOpAaTUMBIE TPOIECCH. DHTPOIIUS, €€
CTaTUCTUYECKOE TOJKOBAHHUE U CBSA3b C TEPMOAMHAMUYECKON BEPOATHOCTHIO.

31. Btopoe Hayano TepMoauHAMUKH. TeTIOBbIC IBUTATENH U XOJIOIUIbHBIC MAIIIUHEI.

32. Huxn Kapro u ero KIIJI mis maeanpHOTrO rasa.

33. CgoiictBa xuakocteit. [loBepxHocTHOEe HaTspkeHue. CmaunmBaHue. JlaBiieHHWe Mo
HCKPUBJIEHHON MOBEPXHOCTHIO KUAKOCTU. Kanmsipabie siBIeHUS.

34. OCHOBBI  DJICKTPOCTATHKH. OJIGKTPUUECKUN  3apsia.  ODJEKTpu3amus. 3aKOoH
coxpaHeHus 3apsfa. 3akoH Kynona

35. DnektpocTaTudeckoe moje. HampsokeHHOCTh 3eKTpocTaTudeckoro mojst. [Ipuamn
CYNEPHO3HIMH 3JIEKTPOCTATUUECKUX TTosen. [lone nunos.

36. IIpoBoIHUKM U AMDIEKTPUKH B dJIeKTprueckoM moJe. [lonspuzanns qu3nekTpuKoB.

37. Pabora snexrpudeckoro noiist. [loTeHnnan. DKBUMOTEHIIHATBEHBIE TTOBEPXHOCTH.

38. Dnektpoémkoctb. KoHmeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO  KOHAEHCATopa.
OHeprus anekTpuyeckoro noist. CoequHeHre KOHAEHCATOPOB.

39. IlocTOSIHHBIN ANMEKTPUUECKUN TOK. DiIeKTpuueckuii Tok. Cuia Toka. DIeKTpudeckas
LEb.

40. CropoHHHE CUJIBL. DJIEKTPOABMKYIIIAS CHUJIa U HaIPsDKEHUE.

41. 3axkoH Oma. ConpoTHBIIEHUE POBOIHUKOB.

42. Pabota u MomHOCTh ToKa. 3akoH [[xoymns-JIenma.

43. 3axon Oma 11 HEOJHOPOIHOTO YYacTKa IICTIH.

44, TlpaBuna Kupxrod nms pa3BeTBICHHBIX IIETICH.

IIpumepHbIil mepedYeHb BONMPOCOB K JK3aMeHY MO JUCHUIVIMHe «DU3MKa» 1JI
cryaeatoB O®O, 300

1. MarnuTHOE 1MOJie ¥ €r0 XapaKTepUCTUKU. MaruuTHas MHIAYKITUS.

2. 3akoH buo-Casapa-Jlamnaca u ero npuMeHeHHE K pacyeTy MarHUTHOTO TTOJIA.

3. 3akoH Amriepa. BzaumoseiicTBue napauieabHbIX TOKOB.

4. MaruutHasi TOCTOsSIHHAas. EIWHUIBI MarHUTHONM MHIYKIUU U HaMpsHDKEHHOCTH
MarHuTHOTO 0Jiss. MarHUTHOE TOJIe ABMXKYIIETOCs 3aps/ia.

5. JleficTBHe MarHUTHOTO TIOJISI HA JBOKYIIUICS 3apsj. [[BrkeHue 3apsyKEHHBIX YacCTHI]
B MarHuTHOM noJie. Cuna JlopeHna.
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6. DnexkrpomaruutHas MHIyKuua. Onbitel Papaznes. 3akon Papanes U €ro BBIBOJ M3
3aKOHA COXPaHEHUsI SHEPTUU.

7. IlpaBuio Jlenna. Bpamenue pamku B MarHuTHOM noJje. Buxpessie Toku (Toku Dyko).

8. UanyktuBHOCTh KOHTypa. Camomunykums. IJC camomnaykmuu. B3anmuas
WHIYKIIHSL.

9. Ilpunnun paboTsl TpaHCHOPMATOPOB. DHEPTUS MATHUTHOTO TTOJISI KATYIIKU C TOKOM.

10. MaruuTtHble cBOicTBa BeriecTBa. MarHUTHbIE MOMEHTHI 3JICKTPOHOB U aTOMOB. J{na-
Y napaMarueTu3m. @eppoMarHeTUK U UX CBOMCTBA.

11. Konebanus u BosHEL ["apMoHNYecKre KOJIeOaHUs U MX XapaKTEPUCTHKH.

12. Mexanudeckue TapMOHUYECKHE KojeOanus. ['apMOHWYECKH  OCIUILISTOP.
[Ipy>XuHHBINA, PU3NUIECKUN 1 MATEMAaTUYECKUN MAATHUK.

13. CkopocTh ¥ YCKOpEHHE TOYKH, COBEPIIAIOIICH TapMOHUYECKHE KOJIeOaHMs.
KBasuynpyras cuna. Ilepuon konebaHuid NPYXKHUHHOTO W MAaTEeMAaTUYECKOTO MAasTHUKOB.
DHeprus rapMOHUYECKUX KoJieOaHUH

14. CoOopaHbIE rapMOHUYECKUE KOJICOaHHS B KOJIEOATeThHOM KOHTYpE.

15. CnoxxeHre TapMOHMYECKHX KOJEOAHW OJHOTO HAMpaBlIeHUS W OJMHAKOBOU
4acToThl. buenue.

16. 3aryxaromntue konebanus. ABTokosie0anus. BeiHyXneHHBIC KosieOanus. Pe3onaHnc.

17. Vnpyrue Bonnsl. BosnHoBBIE ponieccsl. I[IpoaoiapHble 1 ONIEpEUHbIE BOIHBI.

18. Jlnuna BoiHBL. CKOPOCTH PacpOCTpaHEHUS BOTHBI.

19. 3Bykossie BoaHbl. CkopocTh 3ByKa. Dddext Homnmiepa.

20. Konebarenbupiii koHTYp. KomeOanusi sHeprum B KoHType. Ilepwom m dacrota
COOCTBEHHBIX KOJICOaHUIl B KOHTYpE.

21. BpIHYXIICHHBIC DJIEKTPOMArHuTHEIE KoeOanus. [lepeMeHHbIi TOK.

22. Pe3onaHc B LIeNU IEPEMEHHOT0 TOKa. Pe3nucTop B 1enu nepeMeHHOro Toka.

23. DNEeKTpOMarHUTHBIC BOIHEL. M3iIydeHre U mprueM 3JIeKTPOMArHUTHBIX BOJH.

24. T'eomerpudeckas ontuka. OCHOBHBIC 3aKOHBI ONTHKH. [ToHOE OTpakeHue.

25. Tloctpoenue n300pakeHH B IUIIOCKOM 3€pKaJie.

26. Ilpenomnenue cBera. Ilokasarens mnpemomieHus. I[lpemomneHue cBera B
IIJIOCKONapaAJUICIIbHON IIJIACTUHE.

27. TlomHoe BHyTpeHHEE oTpakeHue. X0 Tydel B mpusme. [Jucnepcus ceera.

28. Jlunzel. Dokyc U onTHYecKas cuiia JIUH3bL. [locTpoeHue n300pakeHuil B TMH3aX

29. ®opmyna nuH3bL. JInHEHHOE YBETUYEHUE JTMH3HI.

30. HMuTtepdepenuus CBeTa. [Ipunuun ['tolirenca. KorepenTtHoctb u
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.

31. VYcnoBus ycwieHus W OciabIeHUS MHTCHCUBHOCTH CBETa MpPU HWHTEP(EpEeHIIHH.
['eomeTpryeckas 1 ONTUYECKAsi pA3HOCTh X0/1a BOJIH.

32. Nudpaxuus BoaH. Audpaxmus ceera Ha menn. JudpaxinponHas pemeTka.

33. Tomspuzamusa cBera. [[BoitHOe nydenpenomiieHue. [lonspu3aniioHHBIE TPU3MBI U
HOJISIPOHIBL.

34. KBanToBas npupoja u3inydeHus. TemnoBoe u3iydeHrue U ero XapakTepruCTHKH.

35. 3akon Kwupxrodpa s temnmoBoro wusnydeHus. 3akoHbl Credana-bonbiiMana u
cmenienue Buna. [Tonarue 06 aOCoONMIOTHO YepHOM Tele.

36. Bunasl ¢porosnextprudeckoro 3¢gdexra. 3akoHsl BHEMIHET0 HoTorddeKTa.

37. YpaBHeHue OWHIITEHHAa JuIsi BHeEmHeEro ¢GoTtodddekra. DKCIEPUMEHTATLHOE
MOJITBEPK/ICHUE KBAHTOBBIX CBOUCTB cBeTa. [Ipumenenune gporoaddexra.

38. Monenu atoma Tomcona u Pesepdopaa. JInneluaTeiii ciekTp atroMa Boopoa.

39. Tocrynatsl bopa. Criektp atoma Bogopona o bopy.

40. DrneMeHTBHl KBAaHTOBOM MeXaHUKH. KoOpIyCKyJISIpHO-BOJTHOBOM Iyallu3M CBOMCTB
BemiecTB. Bonnbl ne bpoitns. BoianoBas ¢pynkuus. Ypasuenue Illpeaunrepa.

41. Atom Bojopoda B KBaHTOBOW MexaHuke. CriuH siekTpoHa. CIMHOBOE KBAaHTOBOE
yucno. [Ipunnun Iaynu u npasuno XyHuaa.
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42. DnemeHTHl (U3WKU aTOMHOTO siapa. Pasmep, coctaB W 3aps aTOMHOTO sIpa.
MaccoBoe 1 3aps110BO€ YUCIIO.

43. JlebexT macchl u sHEpTUs cBsA3H sapa. CHH sapa U €ro MarHUTHBI MOMEHT.

44, Snepubie cuiibl. Monenu sapa. PamnoakTMBHOE M3TydEHUE U €T0 BUIBI.

45. 3aKkoH paauoakTUBHOrO pacnaja. [IpaBuno cMemnieHus.

46. SnepHble peakIuu U UX OCHOBHBIC BUJIBI.

47. 3akoHOMepHOCTH o-pacmafa. P~ -pacmai. OTkpbiTue HelTpuHo. IlosuTpon. B* -
pacmag. y-u3aydeHue u ero cBorctea. Dpdekt Méccbayapa.

48. Peakuus nenenus sapa. Llennas peakuus aeneHus sapa.

49. DnemeHTHl (PU3UKHU AIEeMEHTApHBIX YacTuil. Kinaccudukarus 3eMeHTapHbIX YaCTHII.
Tumsl B3aNMOJCHCTBHS 3JIeMEHTAPHBIX YacTUIl. CTPaHHOCTh U YETHOCTH 3JIEMEHTAPHBIX YACTHII.

50. Yckoputenu »sneMEHTapHBIX 4YacTHIl. JIMHEHHbIE W NHUKINYECKHE YCKOPHUTEIH.
CunxpodazoTpoH.

TemaTHKa KOHTPOJIBbHBIX PadoT A cTyaeHToB 3P0
1 cemecTp

Bapuanr 1

1. 3aBUCMMOCTH IPONAEHHOIO TEJIOM MYTH OT BPEMEHHU JaeTcd ypaBHeHUEM: S = A + Bt
+ Ct> + Dt® (C = 0,1 M/c* ; D = 0,03 m/c’ ). OnpenenuTh, Yepes Kakoe BpeMs IOCIe Hadana
JBIDKEHUS YCKOpEHHUe Tena OyaeT paBHO 2 M/C.

2. Teno Maccoi 1 Kr moj IEHCTBUEM IOCTOSHHOM CHJIBI JABMXKETCS MPSMOJIMHEHHO.
3aBUCUMOCTb MYTH, TPOUJAEHHOTO TEJIOM OT BPEMEHH, BBIPAKaeTCA ypaBHEHUEM: S = 4t + 2% +1
(M) . Onpenenuts padoTy cuibl 3a 10 ¢ OT Havana ee JEHCTBHUS U 3aBUCUMOCTh KHHETHUECKON
SHEPTrUU OT BPEMEHHU.

3. CrepxeHb Maccol S5 Kr U IJIMHOM 3 M MOJXKET BpallaThCsd OTHOCHTEIBHO OCH,
IPOXOJAIIEH Uepe3 €ro CepeauHy NEPHEHAUKYISPHO CTEPXKHIO. B KOHEll cTep)kHs Momnaaaer
nyns maccod 20 T, JIeTeBIIas TEPICHAMKYIIPHO OCH U CTEPXKHIO cO cKopocThio 400 m/C.
Ornpenenuts yrioByl0 CKOPOCTb, C KOTOPON HaYHET BpallaThCsl CTEPKEHB, €CIHU MYJIS 3aCTPSHET
B HEM.

4. Cocyn emxocthio 1 1 comepxkut 15 r HekoToporo raza nox nasieHuem 0,6 Mlla.
Onpenenuts CPpeHIO KBAPAaTUYHYIO CKOPOCTh MOJIEKYII ra3a.

5. OnpenenuTh, Kakoe KOJIMYECTBO TEILIOTHI HE0OXOUMO COOOIIUTh aprony maccoi 400
T, uT00BI HarpeTh ero Ha 100 K : 1) mpu mocrossHHOM 00BeMe; 2) MpU MTOCTOSIHHOM JIaBJICHUH.

6. Kucnopon HaxomuTcs NpH HOPMalbHBIX ycioBuAX. OmnpenenuTs Kod(pQUIMEHT
TETJIOTIPOBOJHOCTH KUCIOPO1a, ecii 3P GEeKTUBHBIN nruaMeTp ero Mosiekys 0,36 HM.

7. Ha paccrosHum 8 cM JIpyr OT Apyra B BO3AyX€ HaxonsaTcs ABa 3apsaa no 1 vKi.
Onpenenuth HANPSHYKEHHOCTh U MOTEHIIMAJ TOJIS B TOUKE, HAXOASIIEHCS HA PACCTOSIHUM 5 CM OT
3apsI0B.

8. Cuia ToKa B MPOBOJAHUKE paBHOMEPHO HapactaeT oT 0 10 2 A B T€UEHUE BPEMEHU 5 C.
Onpenenuts 3apsi, NPOLIECAIINI MO MPOBOJIHUKY.

9. JlBa OECKOHEYHO JIMHHBIX NPSIMOJUHEUWHBIX MPOBOAHMKA ¢ TOKamMu 6 u 8 A
pacIoNokKEeHbl MEPHEHANKYISIPHO JIpyr Apyry. OnpeaenuTs MHAYKIUIO MarHUTHOTO TOJIA Ha
CepeMHEe KpaT4yallero pacCTOSHUS MEXK 1y TPOBOAHUKAMHU, paBHOTO 20 cM.

Bapuant 2
1. Touka OBUXKETCS MO OKPYKHOCTH PAAMYCOM 5 cM. 3aBUCHUMOCTH MYTH OT BPEMEHU
JAeTCsl ypaBHEHUEM S = ct® , rme C = 0,5 em/c’. Haittu HOPMaJIbHOE W TaHTCHIIMAIbHOE
YCKOpPEHUSI TOUYKH B MOMEHT, KOTJla ee TIMHEHHas CKOpoCTh paBHa 1,5 M/c.
2. Ilox neWicTBMEM KaKOW CHJIBI MIPU MPSMOJUHEMHOM JBMKEHHM Tejla U3MEHEHHUE €ro
KOOPJIMHATHI CO BPEMEHEM MPOUCXOJUT 1O 3akoHy: X = 10 + 5t — 10t?? Macca terna 2 K.
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3. IlIap Bpamaercss BOKpYT OCH, IPOXOASILEN Yepe3 €ro LEHTP, COTVIACHO YPABHEHUIO : @
= At + Bt® ,rme A =2pan/c,B=1 pazx/c3 . OnpenenuTh BpalamIii MOMEHT, IeHCTBYIOIINMA
Ha 1ap yepe3 3¢ OT Havajia BpalleHus, ecau ero MoMeHT uaepuuu 0,08 xr - M.

4. B 3akpbhITOM COCyJl€ BMECTUMOCTBIO 20 JI HaXOJATCs BOAOPOJ MAaccod 6 I U Teluil
maccoit 12 r. Temneparypa 300 K. Onpenenuts: 1) naBiaeHue; 2) MOJSPHYIO Maccy ra3oBoi
CMECH B COCY/IE.

5. Kakoe koam4ecTBO TEIIOTH HYXKHO COOOIIHUTH 2 MOJISIM BO3/yXa, YTOOBI OH COBEPIIIHIT
paboty B 1000 JIx: 1) mpu n30TepMUYECKOM TIpoIiecce; 2) mpu n300apruueCcKoM poIiecce.

6. IlpocTpaHcTBO MeXay IBYMs MapalieldbHBIMU IUIACTUHAMHU Iulomanaeo 150 oM
KaXKaasi, HaXOSIIMMHUCSA Ha PAcCTOSTHUM 5 MM JIpYT OT Apyra, 3amojHeHo KuciopojgoM. OnHa
IUIACTHHA MOJAEPKHUBAECTCST NMpH TeMmmeparype 17 oc, apyras — npu Temmeparype 27 °C.
Onpenenuts KOJWYECTBO TEIIOTHI, MPOIIEANIee 3a 5 MUH OT OJHOM IUIACTHHBI K JPYroil.
Kucrmopon HaxomuTcs TpH HOPMAIBHBIX YCIOBUSX. OQGEKTUBHBIA JHAMETP MOJEKYI
kuciopozaa 0,36 HM.

7. DHeprus IUI0CKOro BO3AYIIHOTo KoHaeHcartopa 0,4 HJ[X, pa3HOCTh MOTEHIMAIOB Ha
obkmagkax 600 B, miomane miaactud 1 cM>. OnpenenuTh pacCcTOSTHUE MEXAY OOKIaJKaMu U
00BEMHYIO IIOTHOCTH SHEPTUU OIS KOHACHCATOpA.

8. Onpenenuth IUIOTHOCTh TOKa, €CIU 3a 2 C 4epe3 MPOBOJHUK ceueHueM 1,6 Mm
IpouuIo 2° 10" JJIEKTPOHOB.

9. HaiiTu paguyc Tpa€KTOpUH MPOTOHA B MAarHUTHOM Tojie ¢ uHAYKOueu 2,5 Tn, ecin
OH JIBMIKETCSI EPIIEHANKYISIPHO eMy U 00naaeT sueprueit 3 MaB.

2

Bapuant 3

1. KuHematnueckue ypaBHEHUS JBUKEHHUS IBYX MAaT€PUAIbHBIX TOYEK HMMEIOT BHJ: X1 =
At + Bltz + C1t3 H Xy = Ast+ Bgtz + C2t3, rae B; =4 M/C2 R Ci=-3 M/C3, B,=-2 M/CZ,
Cz =1 m/C*. OnpeennTh MOMEHT BPEMEHH, JUIsi KOTOPOTO YCKOPEHHMS STHX TOUEK OYIyT PABHEL.

2. Halitu 3akoH JIBMJKSHHS Tejna Maccod 1 Kr mon AeidcTBHEM ITOCTOSIHHOM cuibl 2 H,
ecnu B MOMeHT t = 0 HayasbHas KoopauHara X = 0 U HayanbHasi CKOPOCTh 5 M/C.

3. llap ¥ crIOmMIHOW UMJIMHAP, U3TOTOBJIECHHBIE M3 OJHOTO M TOrO K€ MaTepuana, C
OJIMHAKOBOM Maccoil, KaTsaTcs 0e3 CKOJIbKEHUS C OJAMHAKOBOW CKOPOCThIO. OmpenenuTs, BO
CKOJIBKO pa3 KMHETHYECKasi YHEPrus [apa MEHbIIIE KHHETUYECKON SHEPTUU HUIUHIPA.

4. B Oamnone BMecTUMOCTBIO 15 11 Haxomutcs azoT mox nasienuem 100 klla mpu
temneparype 27 OC. Mocie Toro, kak u3 GawioHa BBITYyCTWIU 14 T a3ora, TemmepaTypa rasa
cTasia paBHou 17 °C. Omnpenenuth AaBIEHHE ra3a, OCTABIIErOCs B OaIOHE.

5. Kucnopon, 3anumMarommii oobeM 10 1 n Haxomsmmiics nox nasinenuem 0,2 Mlla,
annabatHo cxar qo oObema 2 n. HaliTu paboTy ckaTusi M M3MEHEHUE BHYTPEHHEH SHEepruu
KHCIIOPOJA.

6. OnpenenuTh Maccy a3oTa, MPOUIEIIIero BeaeAcTBre Tudy3un yepes miomanky 50
cM? 3a 20 ¢, ecitn IPAJIMEHT IIJIOTHOCTH B HAIPABJICHUH, IEPIICHIMKYISIPHOM IUIOLIA/IKE, paBeH |
xr/m®. Temmeparypa azora 290 K, a cpeamsis JUIHHA CBOGOIHOTO MpoGera ero MONEKy I paBHa |
MKM.

7.01penenuTh HaIpPsHKEHHOCTh 3JIEKTPUYECKOTO IOJISI B TOUYKE, PACIOJIOKEHHOM BIIOJIb
npsiMoit, coenunsitonieit 3apsabl Q1 = 10 HKn u Q2 = — 8 K u Haxonsmelics Ha paccTosHUM 8
CM OT OTpULATENBHOTO 3apsa. Paccrosnue mexnay 3apsgamu 20 cM.

8. Ilo menHomy mpoBoaHUKY cedeHuem 0,8 mM® Teuer Tok 80 MA. Haiitu CPEIHION0
CKOPOCTb YIOPSIIOYEHHOTO ABMXKEHMSI JIEKTPOHOB BIOJb IPOBOAHMKA, MpEAIoaras, 4yTo Ha
KKl aTOM MEJIA TIPUXOIUTCS OJMH CBOOOAHBIN 31eKTpoH. [moTHOCTh Menu 8,9 /e,

9. Ha paccrosHun 5 MM NapajyieNbHO NPSIMOJIMHEWHOMY JJIMHHOMY IIPOBOJHUKY
JBIDKETCS AJICKTPOH C KuHeTudeckon sHepruerd 1 xoB. Kakas cuma Oymer neiicTBoBaTth Ha
JIEKTPOH, €CJIM 110 IPOBOJHUKY IIYCTUTh TOK 1 A ?

Bapuanr 4
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1. MarepuanbHas TOYKa  JABHXKETCS IO OKPYKHOCTH, paauyc KoTopod 20 wm.
3aBUCUMOCTD MYTH, TPOMJAEHHOTO TOUYKOM OT BPEMEHH, BbIPAXKAETCSI YpaBHEHUEM: S = 3+ 4t -
t + 8. HaiiTu npoiieHHbI! MyTh, YIJIOBYIO CKOPOCTb U YIJIOBOE YCKOPEHHE TOUKU 4epe3 3¢ OT
HayaJla €e JBUKEHHUS.

2. ITyns maccoi S T, JieTeBIas TOpU30HTAIBFHO U UMeBIIas ckopocTs 400 M/C, mpobuBaeT
nocky. Ha Beutere u3 mocku ckopocth mynmu 240 wm/C. Haiitm pabGoTy cuibl TpeHus,
BO3ZHMKAIOIIEH MPU TPOXOKICHUH ITYJIU B JIOCKE.

3. Bentunsatop Bpamaercs ¢ vactoroil 600 o6/muH. Ilocne BBIKIIOUEHHS OH Hadas
BpaIlaThCs paBHO3aMeMJIeHHO U, caenaB 50 00opoToB, octaHoBWIICS. PaboTa cuil TopMOKEHUs
paBHa 31,4 JIx. Onpenenuth: 1) MOMEHT CHJI TOPMOKEHHUSI; 2) MOMEHT MHEPIIMH BEHTUIISATOPA.

4. bannon BMecTUMOCTBIO 20 11 COAEPKUT CMECh BOAOPOJA M a30Ta MpU TeMmIepaTrype
290 K u gaBnennu 1 Mlla. Onpenenuth Maccy BoAopoja, eciu Macca cmecu 150 r.

5. Ilpu u30TepMUYECKOM paCIIMPEHUU OJTHOTO MOJISl BOAOPO/a ObUIa 3aTpadeHa TerioTa
4 xJIx, mpu 3TOM 00BEM BOJIOpOJa YBETUYWICS B MATh pa3. [Ipu kakoil TemrepaType mpoTeKal
nporecc ? Uemy paBHO N3MEHEHUE BHYTPEHHEH YHEPTUU Ta3a U KaKylo paboTy CoBepIII ra3 ?

6. OnpenenuTh, BO CKOJIBKO pa3 OTIMYAOTCS KOI(PDUIIMEHTH TUHAMUYECKON BS3KOCTH
YIJIIEKUCIIOTO Ta3a M a30Ta, eciu 00a raza HaXoAsITCs PH OJIMHAKOBOM TeMIepaType U OJTHOM U
TOM ke JaBiieHuu. D (HeKTUBHBIE AUAMETPBI MOJIEKY 3TUX ra30B PABHBI.

7. Pacctosiane mexnay 3apsaamu Qq = 2 HKin u Q2 = — 2 uKu paBno 20 cm. Onpenenuthb
HaIPSKEHHOCTh TOJIsA, CO3JaHHOTO ATUMU 3apsAJaMU B TOYKE, HAXOIALIEHCS HAa pacCcTOsIHUU 15
cM oT niepBoro u 10 cM oT BTOpOro 3aps/10B.

8. Ilo amoMuHHEBOMY MPOBOJHUKY cedeHuem 0,2 mM? Teder Tok 0,2 A. Onpenenuthb
CUITY, ICHCTBYIOIIYIO HA OTAEIbHBIE CBOOOIHBIC AJIEKTPOHBI CO CTOPOHBI AIEKTPUUECKOTO OIS
VY enbHOE CONMPOTUBIIEHUE aTIOMUHUS 26 HOM M.

9. IleprieHANKYISIPHO CHJIOBBIM JIMHUSIM MarHUTHOTO 1ojst uHaykuueit 0,3 Ti nBuxercs
NPOBOIHUK JIUHOM 15 cM co ckopocThio 10 M/c, nepneHAuKyIspHOi TpoBOAHKUKY. OnpenenuThb
OJIC, nHIynupyeMyro B IpOBOJHUKE.

Bapuanr $

1. KunemaTnueckue ypaBHEHUS IBUKEHUS IBYX MaTepUAJIbHBIX TOUEK UMEIOT BUI: X1 =
B.t+ C1t2 Xy =A, +Bot+ Cztz, rne Bi=B,, C; = -2 M/CZ, Cr=1 M/c2. Omnpenenuts: 1)
MOMEHT BPEMEHH, JJIsi KOTOPOTO CKOPOCTH 3THX TOYEK OyIyT paBHbI; 2) YCKOPEHHUs 00EUX TOUEK
JUISL 5TOTO MOMEHTA.

2. Teno maccoil 2 Kr majJaeT BEPTHKAIBHO C YCKOPEHHEM 5 M/c%. Onpenenuts cuiry
COINIPOTHBIICHUS IIPH JBUKEHHUH HTOTO TEJA.

3. MaxoBHK B BUJE CILJIOLIHOTO JMUCKA, MOMEHT MHEPLMH KOTOPOIO 150 xr - M*,
Bparaercs ¢ yactoroit 240 o6/mun. Uepe3 1 muH mocie Havanga IEWCTBHS CHII TOPMOKCHHS OH
ocraHoBuics. Ompenenuts: 1) MOMEHT CHJI TOPMOXKEHHS, 2) YHCIO OOOPOTOB MaxOBHKa OT
Hayvajia TOPMOXKECHHMS 10 MIOJTHOM OCTaHOBKH.

4. B cocyne emkoctbto 1 1 Haxomutcs | r kuciaopona. OnpenenuTh KOHLEHTPALHMIO
MOJIEKYJI ra3a B COCYAE.

5. B 3aKkpbITOM cocyze HaXOJUTCsl CMECh a30Ta Maccoil 56 T U kuciaoponaa mMaccoi 64 r.
Onpenenutb N3MEHEHUE BHYTPEHHEN SHEPTUH 3TOM CMECH, €CJIHM €€ oXJiaauiu Ha 20 oC.

6. Omnpenenuth KO3PPHUIMEHT TEIUIONPOBOJHOCTH a30Ta, €CIU KO3 UIHMEHT
JTUHAMUYECKOW BA3KOCTH I HETO TIPH TeX e ycioBusax paBeH 10 mklla-c.

7. o neiicTBUEM 3IIEKTPOCTATUYECKOTO MOJST PABHOMEPHO 3apsKEHHOW OECKOHEYHOMH
MJIOCKOCTH TOYeYHBIN 3apsan 1 HKn mepemecTuics BIoib CHMIIOBOM JIMHUM HA 1 CM; TIpU 3TOM
cosepieHa padora 5 Mx/[x. OnpenenuTs MOBEPXHOCTHYIO IJIOTHOCTH 3apsA0B Ha MJIOCKOCTH.

8. JIBa IMIMHAPUYECKUX ITPOBOJHUKA OJJMHAKOBOI'O CEUEHUS, OJUH U3 MEIH, a APYTOi U3
JKelle3a, COENMHEHbl MNapajienbHOo. OnpenenuTbh COOTHOIIEHHWE MOIIHOCTEH TOKOB AJI ITHX
MIPOBOJHUKOB. Y JIE€JIbHBIE CONMPOTUBICHUS MEIHU M JKejie3a PaBHbI COOTBETCTBEHHO 17 m 98
HOM M.
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9. Ha koHmax KpbuibeB camosera pasmaxom 20 M, sersmiero co ckopoctbio 900 km/y,
BO3HUKAET JJEeKTpoABWwKymias cuiaa wuHaykimuu 0,06 B. OmnpeaenuTs BepTUKAIbHYIO
COCTAaBJIAOIIYIHO MHAYKIIUU MArHUTHOT'O I1OJISA 3emin.

Bapuanr 6

1. ABTOMOOMITE IBMDKETCSI TIO 3aKPYIJVICHHIO IIOCCE, UMEIOIEeMYy paanyc KpuBu3Hbl 100
M. 3aKOH JBM)KEHUSI aBTOMOOMWJISI BbIpakaeTcst ypaBHeHHeM S = 10 + 5t — 2t% . Haiitn CKOpOCTb
aBTOMOOWJIS, €r0 HOPMaJIbHOE, TAHT€HIIMAJIBLHOE U TIOJTHOE YCKOPEHUS! B KOHIIE MATOM CeKYHbI.

2. IInardopma ¢ meckom oOmiel Maccoi 2 T CTOMT Ha pPeibcax Ha TOPU30HTAIHLHOM
ydacTke myTH. B mecok momagaeT cHapsa maccoil 8 kr u 3acTpeBaeT B HeM. I[IpeneOperas
TPEHHEM, OMNpPEIEINTh, C KAaKOH CKOpPOCThIO OyaeT nBuUraThCcs Iiatrgopma, €clidi B MOMEHT
nonaaaHusi CKOpocTh cHapsia 450 m/C.

3. Ha onHOpOAHBIN CIIJIOIIHOW IWIMHAPUYECKUH Ball paguycoMm 50 cM HaMOTaHa Jierkas
HUTb, K KOHIY KOTOPOH MPUKPEIUIEH Ipy3 Maccoil 6,4 kr. ['py3, pa3MarbiBasi HUTh, OMYCKAETCS C
yCKOpeHueM 2 M/ c?. Onpenenuts MOMEHT UHEPLIMM Bajla M €70 Maccy.

4. Jlo kakoW TeMmepaTypbl MOKHO HArpeTh 3amasHHbIA COCY, coAepk auuid 36 T BOJIbI,
YTOOBI OH HE Pa30pBaJICs, €CIU U3BECTHO, YTO CTEHKM COCY/a BBIACPKUBaIOT naBieHue 5 Mlla.
O06nwem cocyaa S .

5. OnpenenuTh yAeabHbIE TEIJIOEMKOCTH MPH MOCTOSSHHOM 00BbEMEe U MPU MOCTOSTHHOM
JIABJICHUN HEKOTOpPOro ras3a, €CIM H3BECTHO, YTO OH IPU HOPMAIbHBIX YCIOBHUSAX HMMEET
yIenbHbI 00beM 0,7 M/kr. UTo 510 3a ra3 ?

6. Koadpdumuent muddy3un Bomopoma mpu HOPMaIbHBIX ycloBusx 9,1 10° me.
Onpenenutb KOAPPUIUEHT TEIUIONPOBOJHOCTH BOIOPO/IA MPU 3TUX YCIOBUSX.

7. DNEKTPOCTATUYECKOE IOJIe CO3JaeTCsl IMOJOKUTEIbHO 3apSIKEHHOM € MOCTOSIHHOU
MOBEPXHOCTHOM IJIOTHOCTHIO 10 HKI/M® GECKOHEUHOM ILIOCKOCTHIO. Kakywo paboty Hamo
COBEPIINTH ISl TOTO, YTOOBI TIEPEHECTH AJICKTPOH BJIOJb JTUHUH HANPSDKEHHOCTH C PACCTOSHUS
2cmMmmolem ?

8. OnpenennTs HANPSYKEHHOCTb AJIEKTPUYECKOTO MOJII B AJIIOMHUHMEBOM IIPOBOJHMKE
o6beMom 10 oM’ ecin MpU TPOXOXKIECHUHM IO HEMY IOCTOSIHHOTO TOKa 3a Bpemsi 5 MHH
BBIACIUIIOCH 2,3 K/[K TemIoThl. Y 1eJIbHOE COMPOTUBICHUE AIFOMUHUSA 26 HOM M.

9. B ogHopoHOM MarHUTOM Tosie ¢ uHAyKuuei 0,2 Tin HaxoguTcs MpsiMOil TPOBOJAHUK
JummHON 15 cMm, mo kotopoMmy Teder Tok 5 A. Ha mpoBomgnux neiictByer cuina 0,13 H.
Onpenennuts yroa Mexay HallpaBiICHUSIMHA TOKA U BEKTOPAa MarHUTHOM MHIAYKIIUH.

Bapuanr 7

1. Koneco Bpamaercst ¢ MOCTOSHHBIM YIJIOBBIM YCKOpEHHEM 3 pa;[/cz. Onpenenutsb
panuyc KoJieca, eciiv uepes | ¢ mociie Hadania JBHKEHHUS MOJIHOE YCKOpEHHe Koseca 7,5 M/CP.

2. CHapsg mMaccoil 5 Kr, BBUIETEBILUN U3 OPYAUsl, B BEpXHEW TOUKE TPACKTOPUU MMEET
ckopocth 300 m/C. B 3TO# TOUKe OH pa3opBajcs Ha JBa OCKOJKA, MPUYEM OOJBIIUN OCKOJIOK
Maccoil 3 Kr mosieres1 B 00paTHOM HarpaBlieHHuH co ckopocThio 100 M/C. OnpenenuTs CKOpoCTh
BTOPOT'0, MEHBIIIETO, OCKOJIKA.

3. MaxoBUK HauMHAET BpAIIATbCA M3 COCTOSHMUSI IOKOSI C IOCTOSHHBIM YIJIOBBIM
yckopenunem 0,4 pazx/cz. OnpenenuTh KMHETHYECKYIO SHEPrHMI0 MaxoBHKa udepe3 25 ¢ mocie
Hayajga JBWOKEHMs], eciu uepe3 10 ¢ mocine Hayaia JBMYKEHUS MOMEHT HMITYJIbCa MaXxOBHUKa
cocrapsin 60 Kr - M/C2,

4. CpenHsas KBagpaTU4yHasi CKOPOCTh MOJIEKYI ra3a noa aasieHueM 0,3 MIla cocraBnser
400 M/c. OnipeaenuTh MIOTHOCTH ra3a MPU dTUX YCIOBHSIX.

5. Kucnopon maccoit 32 T HaX0IUTCS B TEPMETUYHO 3aKPBITOM COCYZE IOJ AaBJICHUEM
0,1 MIlIa npu remneparype 290 K. [locne HarpeBanus 1aBjieHuE B COCYyJI€ MOBBICHIIOCH B 4 pasa.
Omnpenenutb: 1) o0beM cocyaa; 2) TeMmmepaTrypy, 10 KOTOpPOH Harpenu ras; 3) KOJHMYECTBO
TETJIOTHI, COOOIICHHOE Ta3y.
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6. Koapduuuentsr auddy3sun u BHYTPEHHETO TPEHUS KHUCIOPOAa IPU HEKOTOPHIX
ycIoBHsX paBHBI cooTBeTcTBeHHO 0,12 Mm“/c m 19,5 mklla-c. Haittu mpum 3THX yCIIOBHSIX
IUIOTHOCTH KHCIIOPO/Ia.

7. B momenu atoma Bojopoaa 1o bopy 37eKTpoH IBMXKETCS O KPYyroBOW oOpOuTE
paauycom 52,8 M, B LIEHTPE KOTOPON HAaXOAUTCS NPOTOH. ONpeneauTb CKOPOCTh JIEKTPOHA HA
opOUTE ¥ MOTEHIMAIBHYIO SHEPTUIO IEKTPOHA B IT0JIE SIIPA, BBIPA3UB €€ B JIEKTPOH-BOJIbTAX.

8. IIIOTHOCTB ANEKTPUYECKOTO0 TOKAa B MEIHOM IpoBOjE paBHa 10 Alem’. Onpenenursb
YAEIBHYIO TEIIOBYIO MOITHOCTh TOKA, €CJIM YJIETbHOE CONPOTUBICHUE Meu 17 HOM M.

9. DneKTpoH JBUXKETCS B OJHOPOJHOM MarHuTHOM moie ¢ uHaykuueid 0,1 Ta mo
OKpykHOCTH. OIpeesInTh YIIIOBYIO CKOPOCTh BPAICHUs HJIEKTPOHA.

Bapuanr 8

1. 3aBUCHMMOCTB IPONEHHOTO TEJIOM IIYTH OT BPEMEHU BBIPAXAETCsl ypaBHEHUEM: S = At
- Bt + (A=2wm/c;B=3 M/c?; C =4 m/c ). OnpenenuTsh 11si MOMEHTA BPEMEHH 2C TTOCIIe
HayaJia JBWKEHUs: 1) mpolIeHHbIN yTh; 2) CKOPOCTh; 3) YCKOpPEHUE.

2. Temo maccoil 5 Kr MOJAHUMAIOT C YCKOPEHUEM 2 M/C. Onpenenuth pabOTy CHIIBI B
TEYEHUE NEPBBIX MATH CEKYH]I.

3. I'opuzonTanpHas mwiargopma maccoit 25 kr u paguycom 0,8 M Bpaiaercs ¢ 4acTOTOM
18 Mun™. B LIEHTpe CTOMT YENOBEK U ASP/KHT B PACCTABICHHBIX pyKax rupd. CUnTas MHIMHID
CIUIOIIHBIM JAMCKOM, OIPEIEIUTh YAaCTOTY BpalleHHs TIaT)OpPMBbI, €CITU YEeJIOBEK, OIYCTHB PYKH,
YMEHBILIUT CBOM MOMEHT uHepuuu oT 3,5 g0 1 kr - M2,

4. Onpenenuth HanOoOJIee BEPOSITHYIO CKOPOCTh MOJIEKYJI Ta3a, INIOTHOCTh KOTOPOTO MpH
nasiiennu 40 kIla cocraBnster 0,35 KT/M,

5. JIBa MoJsi IByXaTOMHOI'O HAEaJbHOTO ra3a HarpeBaloT MpU MOCTOSHHOM O0beMe /10
temneparypbl 289 K. Ompenenuth KOJTHMYECTBO TEIUIOTHI, KOTOpPOE HEOOXOIMMO COOOIIHUTH
ATOMY ra3sy, 4ToObl YBEJIMYUTH €ro JaBlieHHE B 3 pasa.

6. OmnpenenuTh, BO CKOJIBKO pa3 otiuyaeTcs Kodddumuent auddy3un razoodpa3sHoro
BOIOpoaa OT KoddduiueHTa auddy3un razo00pa3HOro KUCIOPOJa, €Ciu 00a raza HaxoIaTCs
IPU OJAMHAKOBBIX YCIOBUSX.

7. Tlnockuit BO3AYIIHBIA KOHAEHCATOp eMkocThio 10 md 3apsikeH 00 pa3HOCTH
noreHnuanoB 500 B. ITocne oTkmtoueHns: KOHAEHCATOPa OT UCTOYHUKA HAMIPSKEHUST PACCTOSHUE
MEXIy IJIaCTHHAMH KOHJAeHcaropa Obuio yBenuueHo B 3 pasza. Ompenenuts: 1) pasHOCTB
MOTEHIIMAJIOB Ha O0KJIaKaX KOHJEHCATOpa Mocje UX pa3IBUKEHUS; 2) padoTy BHEIIHUX CUJI TIO
Ppa3ABMKEHUIO TIJIACTHH.

8. B MeaHOM MNpOBOJHHUKE CEUYECHHEM 6 MM? 1 JUIMHOM 5 M TeueT TOK. 3a 1 MUH B
npoBojHUKe Bbiaensercs 18 Jlx Temnorel. OnpeaenuTs HanpsHKEHHOCTh MOJIS, TUIOTHOCTh U
CHUILY TOKa B IIPOBOJHUKE.

9. DIeKTpOH, YCKOpPEHHBIN pa3HOCThI0 noTeHuuanoB 0,5 kB, nBHXeTcs napamieabHo
OPSIMOJIMHEMHOMY JJIMHHOMY MPOBOJHUKY Ha pacctosHud 1 cm ot Hero. Kakas cuna Oyner
JEICTBOBATH Ha AJIEKTPOH, ECJIM Yepe3 IPOBOJHUK IpoIyckaTh Tok 10 A.

Bapuant 9

1. Koneco aBTOMAaImmHbBI BpaliaeTcsi paBHO3aMEJICHHO. 3a BpeMs 2 MUH OHO M3MEHMUJIO
yacToTy BpameHus ot 240 o 60 MuH " | Omnpenenuts: 1) yrnmoBoe ycKopeHHeE Koseca; 2) Yucio
MOJIHBIX 000POTOB, CAECTAHHBIX KOJIECOM 3a 3TO BpEMSI.

2. Teno, majiasi ¢ HEKOTOPOU BBICOTHI, B MOMEHT COIPHKOCHOBEHHUs ¢ 3emuieii obsagaer
umitysibcoMm 100 xr - M/C u kunetnueckon sHepruen 500 J[x. Onpenenuts: 1) ¢ Kakol BBHICOTHI
najajno Teno; 2) Maccy Tena.

3. Yenosek maccor 60 Kr, CTOSIIIMI Ha Kparo TOPU30HTAIBHOU miaTdopmbl Maccoit 120
KT, BPAILAIOIIEHCs 110 MHEPLIMKU BOKPYT HEMOABUKHOM BEpTUKAIBHOU ocH ¢ yacTtoTou 30 MI/IH_l,
nepexoauT K ee ueHtpy. Cuutas miargopMmy KpyriabiM OJAHOPOIAHBIM TUCKOM, a 4YeJoBeKa —
TOYEYHOU MACCOU, OMPEAETUTh, C KAKOW YaCTOTOM OyIeT TOor1a Bpamarhses miardopma.
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4Ilpu KakoW TemmepaType CpeIHssl KBaJIpaTU4HAas CKOPOCTh MOJIEKYJ KHCIOpOJa
OoJsbiie uX Hanbosee BeposaTHOU ckopocTr Ha 100 m/c ?

5. Ilpu n3006apHOM HAarpeBaHUM IBYX MOJIEH HEKOTOPOro uiaeanbHoro rasa Ha 90 K emy
obu10 coobmmieHo 5,25 kJ/Dk temnorel. Omnpenenutsh: 1) pabory, coBepriaeMyro razom; 2)
U3MCHEHHE BHYTpeHHel sHepruy; 3) Bennuuny Y = Cp/Cy.

6. Kakoii TommuHbI ciieoBano Obl clIenaTh JAEPEBSHHYIO CTEHY 37aHus, 4yTOOBI OHa
JlaBajia TaKyro XK€ MOTEPI0 TEIUIOTHI, KaK KUPIMHUYHAasi CTeHA TONIIMHON 50 cM, IpH OJMHAKOBBIX
TeMIepaTrypax BHYTpU U cHapyxu 3aanust 7 KoadduuueHTs TEmIonNpoBOIHOCTH KHUPIUYA U
nepeBa cootBercTBeHHO 0,70 1 0,175 Br/™M-K.

7. CrjiomHo# 1map u3 JUAJICKTPUKA PATuyCcoM S5 CM 3apsiKeH PaBHOMEPHO ¢ 00BEMHOM
mrotHOCTRIO 10 HKI/M. Onpenenuts SHEPTUIO 3JIEKTPOCTATUYECKOTO IMO0JISA, 3aKJIFOUEHHOTO B
OKpY’KaroIlleM I1ap MPOCTPAHCTBE.

8. LIMKJIIOTpOHBI MO3BOJSAIOT YCKOPSTH HPOTOHBI 10 3Hepruil 20 M»sB. Onpenenuth
paanyc 1yaHTOB LMKJIOTPOHA, €CIIM MarHUTHast UHIYKIus 2 T

9. Cuna TOKa B KONeOaTeTbHOM KOHTYpe H3MeHsercs mo 3akomy I=0,1sin 10%t, A.
NunyktuBHOCTh KOHTYpa 0,1 ['H. HailTu 3ak0oH n3mMepeHus HaNpssKeHUsT HA KOHJIEHCATOPE U €ro
€MKOCTb.

Bapuant 10

1.Tenmo Bpamaercss paBHOMEPHO C HAYaJbHOW YIJIOBOW CKOPOCTBIO 5 paja/C U YriIOBBIM
yekoperueM 5 pan/c’. Ckoibko 0GOpOTOB caemaet Teno 3a 10 ¢?

2. C moKosimuMCcs IapoM MacCoil 2 KI' CTAJIKUBAETCS TaKOW K€ Iap, IBUKYIIHICA CO
ckopocThio 1 M/C. Beruuciuth paboTy, COBEpIIEHHYIO BCIEACTBHE AehOpMaIy MPU MPSIMOM
LEHTPaJIbHOM HEYIIPYToOM yAape.

3. [Toapril muaMHAP Maccoil 1 Kr KaTUTCs MO TOPU30HTAIBHON MJIOCKOCTH CO CKOPOCTHIO
10 m/c. OnpenenuTh CUIy, KOTOPYIO HEOOXOIUMO MPHUIIOKUTH K IIMIIMHIPY, YTOOBI OCTAHOBUTH
€ro Ha MyTH 2 M.

4. Cpenusisi KBaJpaTU4YHas CKOPOCTh MOJIEKYIN Ta3a NpPU HOPMAJbHBIX YCIOBHUSX PaBHA
480 M/c. CKOJIIBKO MOJIEKYN COAEpXHT 1 T 3Toro raza?

5. Hexotopslii ra3z maccoit 1 kr Haxogutcs npu temnepatype 300 K u nox naBnenuem 0,5
MlIla. B pe3ynbTaTe H30TEpPMUYECKOTO CKATHS JaBJICHHUE Ta3a YBEJIWYMIOCH B JIBa pa3a. PaboTa,
3aTpadyeHHas Ha ckartue, paHa — 432 /. OnpenenuTs, Kakoi 3To ras.

6. B cocyne emxocteio 5 1 coumepxkurcs 40 r aprona. OnpenenuTb CpeaHEe YHUCIIO
coyAapeHui MoJeKyJl B cekyHay npu temnepatype 400 K.

7. Kakast yckopsromiasi pa3HOCTh MOTEHIIMAIOB OTPeOyeTCst UIsl TOTO, YTOOBI COOOIIUTh
ckopocth 50 Mm/c: 1) anekTpony; 2) mpoTOoHY.

8. DnexTponBrkymas cuia 6atapen paBHa 20 B. KoaddumuenT nmone3sHoro aeicTBus
6arapeu coctasisieT 0,8 mpu cuiie Toka 4 A. UeMy paBHO BHYTpEHHee CONpOTUBIICHUE OaTapeu ?

9. Cuna Toxka B OOMOTKEe coJjieHOuaa, conepxkamiero 1500 BuTkoB, paBHa 5 A.
MarHuTHBII TOTOK Yepe3 MomnepeyHoe ceueHue coiaenouaa cocrapisger 200 mxB6. Onpenenutsb
SHEPTUI0 MAarHUTHOTO TOJISl B COJICHOU/IE.

7.4. MeTtoanuyecKkue MaTepHaJbl, ONpeAeJsiiOlIMe TPOUeAYPbl OLEHUBAHUA
3HAHUI, YMEHUH M HaBBIKOB, M ONbITA [1eSITeJIbHOCTH, XaPAKTEPU3YIOIIUX ITANbI
¢dopmMupoBaHus KOMIIETEH U

TpeGoBaHus K BHINOJHEHUIO TECTOBOI0 3a/1aHUSA

TectupoBanue siBI€TCS OAHUM M3 OCHOBHBIX CPEICTB (POPMaIbHOTO KOHTPOJIS KauecTBa
oOydeHus. ITO METO/, OCHOBAaHHBIN HA CTaHJAPTU3MPOBAHHBIX 33JaHUSIX, KOTOPHIE MO3BOJISIOT
U3MEPUTH MCUXO0(DU3NOIOTHUECKHE U TUYHOCTHBIE XapaKTePUCTUKHU, a TaKKe 3HAHUSA, YMEHUS U
HaBBIKH HCIBITYEMOTO.

OcHOBHbIE MPUHLHUITBI TECTUPOBAHUS, CIIECAYIOIINE:
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— CBsI3b C LENSIMH OOyuYeHHsS - LIEJIM TECTUPOBAHHS JOJDKHBI OTBEYATH KPUTEPUSM
COITMATFHOM TOJIE3HOCTH M 3HAYUMOCTH, HAYYHOW KOPPEKTHOCTH U OOIIIECTBEHHON TTOAICPIKKH;

— OOBEKTUBHOCTH - HCIIOJIb30BaHME B MMEAArOrMYECKUX HM3MEPEHHSIX 3TOr0 NMPHUHIUIA
IPU3BAHO HE JOMYCTUTh CYyOBEKTUBHU3MA U MPEAB3ATOCTH B MIPOLIECCE ITUX U3MEPEHNUN;

— CIIPaBeUIMBOCTh U TJIACHOCTh - OJMHAKOBO J00pOXenaTeIbHOE OTHOIIEHHE KO BCEM
o0y4aromuMcsi, OTKPBITOCTh BCEX OTAaloOB Ipolecca H3MEPEHHH, CBOEBPEMEHHOCTh
O3HAKOMJICHHUSI O0YYaIOIUXCS C pe3yabTaTaMu H3MEpPEHHIA;

— CHUCTEMAaTUYHOCTh — CHUCTEMAaTHYHOCTb TECTHMPOBAHUN M CaMOIPOBEPOK KaXKAOTro
y4eOHOTO MOIYJS, pa3zesa U KaXJOW TEMbl; BXKHBIM aclleKTOM JAHHOTO MPUHIUIMA SIBIISETCS
TpeOOBaHUE PENPE3ECHTATUBHOIO IPEACTABICHUS COAEPKAaHUS y4eOHOTro Kypca B COJEp:KaHUU
TECTa;

- TYMaHHOCTb U 3TUYHOCTb - TE€CTOBBIE 3aJaHMs U MPOLETypa TECTUPOBAHUS JIOJIKHbI
UCKJIIOYaTh HaHECEHHE KaKoro-Iubo Bpeda oOydaromMMcs, HE JOMYyCKaTh YIIEMJIEHUS HX IO
HallMOHAJIbHOMY, 3THUYECKOMY, MaTepUaIbHOMY, PACOBOMY, TEPPUTOPHATIBHOMY, KYIbTYPHOMY
U IPYTUM TpU3HAKaM;

BaxuelmuM sBiIseTcs NPUHLMI, B COOTBETCTBHUM C KOTOPBIM TECThl JOJDKHBI OBITH
IIOCTPOCHBI 10 METOJAMKE, OOCCIEeUYHBAIONICH BBHIOJHEHHE TPEOOBAHMI COOTBETCTBYIOILETO
(enepaabHOro rocyAapcTBEHHOr0 00pa30BaTENbHOIO CTaHAAPTA.

B TecToBBIX 3a1aHUX UCIIOJIB3YIOTCS YEThIPE TUIIA BOIIPOCOB:

— 3aKpbITas Gopma - ABJISIETCS Haubosiee paclpoOCTPaHEHHOM M MpeanaraeT HECKOJIbKO
QIbTEPHATUBHBIX OTBETOB Ha IIOCTaBJICHHBIM Bompoc. Hampumep, oOydaromemycss 3agaercs
BOIPOC, TPEOYIOINI aIbTEPHATUBHOIO OTBETA «J1a» UM «HET», «SBIIAETCS» WIN «HE SBISIETCA»,
«OTHOCHUTCS» WM «HE OTHOCHTCS» U T.II. TecToBoe 3aJaHue, cojepikaliee BOIpOoC B 3aKPHITON
(dopme, BKIItOYaeT B ce0sl OAWH WIM HECKOJBKO MPAaBUIIBHBIX OTBETOB M MHOTAA HA3bIBAETCS
BbIOOPOYHBIM 3a7aHuEM. 3akpbiTas (OpMa BOIIPOCOB HUCHOJB3YETCS TaKXkKe B TeCTax-3ajayax C
BBIOOPOYHBIMH OTBETaMU. B TECTOBOM 3aJlaHMM B 3TOM Cilydae CQOPMYIHPOBAHBI YCIOBHE
3aJjaud U BCE HEOOXOIUMBIE HCXOJHBIE NaHHbIE, @ B OTBETAaX IPEACTABICHbI HECKOJIBKO
BapUaHTOB pe3yjbTaTa PEUICHHS B YHCIOBOM MM OyKBeHHOM Bujie. OOydaroImuiics: IOJIKEeH
peLInTh 3a/1a4y U I0Ka3aTh, KAKOH U3 NPEJICTABICHHBIX OTBETOB OH MOJIyUYHII.

— OTKpHBITasi ¢opma - BOIPOC B OTKPHITOM (opMe MpeACTaBisieT co00W yTBEp)KICHHUE,
KOTOpO€ HEOOXOIMMO MOTMOJHUTH. JlaHHas ¢opma MOXKET OBITH TPEICTAaBICHA B TECTOBOM
3aJaHiM, HAIpUMEp, B BUJE CIOBECHOTO TEKCTa, GopMyinbl (ypaBHEHUS ), rpaduka, B KOTOPBIX
IPOIMYIIEHBI CYIIECTBEHHbIE COCTABIISIIOIINE - YACTH CJI0BA WM OYKBBI, YCIIOBHbIE 0003HAYECHHUS,
JVHAN WM U300paKEHHs 3JIEMEHTOB cXeMbl U Trpaduka. OOydaromuiicss TOMKEeH MO MaMsITH
BCTaBUTh COOTBETCTBYIOIUE 3JIEMEHTHI B YKa3aHHbIE MeCTa («IPOITYCKN»).

— YCTAHOBJIGHHE COOTBETCTBHUS - B JaHHOM cllyyae oOydaromemycs MpeaaraioT JBa
CIMCKA, MEXY 3JIEMEHTaMHU KOTOPBIX CIIEAYET YCTAHOBUTh COOTBETCTBHUE;

— YCTaHOBJICHHE NOCJIEIOBATEIBHOCTH - MpearojaraeT HeoOXOIMMOCTh YCTaHOBHTH
IPaBUIbHYIO MIOCJIEA0BATEIBHOCTD MPEAIAraéMoro CyucKa CiIoB Ui gpas.

Kpurtepuu oneHku 3HaHW# NPH NMPOBeIeHNU TeCTHPOBAHUS

OTMeTKa «OTJIMYHO» BBICTABIISIETCS NMPU YCIOBUU NPABUIBHOTO OTBETa HE MEHEE ueM
85% TeCTOBEIX 3aJaHMIL;

OTMeTKa «XOpOIL0)» BBICTABJIAETCS MPU YCIOBUU MPABHILHOIO OTBETa HE MeHee yeM 70
% TECTOBBIX 3aJaHUM;

OTMeTKa «yIOBIETBOPUTENBHO» BBICTABISECTCA MPHU YCIOBUU IPABUIBHOIO OTBETA HE
Menee 50 %:;

OTMeTKa «HEyIOBJIETBOPUTEIBHO» BBICTABIIAETCS IPU YCIOBUU IPABUIBHOIO OTBETA
MmeHee yeM Ha 50 % TecToBBIX 3aJaHUH.

PesynpTaThl TEKylIero KOHTPOJS MCIOJB3YKOTCS NPU IPOBEAECHUM IPOMEXKYTOUHON
aTTeCTallHH.

aTTeCTallUH.

TpeGoBanus K HANMCAHUIO KOJUIOKBUYMa
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KomnnokBuym mpezcrasiisier co00il He TONBKO OJHY U3 (GOPM TEKYIIEro KOHTPOJS, HO H
OJIHY W3 aKTHBHBIX (OpPM y4eOHBIX 3aHATUH, MPOBOJUMBIX KaK B BUe Oeceapl mpenogaBaTens
CO CTyJIEHTaMH, TaK U B BHJIE CEMHHAPA, MOCBAIICHHOTO O0CYKICHHUIO OINPEIeICHHON HAYYHON
TEMBI.

[ensiMy KOJUTOKBUYMA SIBJISIIOTCS: BBISICHEHHE Yy CTYACHTOB 3HAHWM, WX YIIyOJcHHE
(TOBBIIIIEHNE) W 3aKPEIUICHHE MO TOW WM WHOW TeMe Kypca; (opMHUpOBAaHHE Y CTYJICHTOB
HABBIKOB aHAIM3a TEOPETUIECKUX MPOOJIEM Ha OCHOBE CAMOCTOSTEIHHOTO U3yUeHUsl YIeOHOM 1
HAay4YHOU JIUTEPaATYPHI.

OcHoBHas 3a7adya KOJUIOKBHYMa - TPOOYIUTH y CTYACHTAa CTPEMIICHHE K YTEHUIO H
HCIOJIb30BAHUIO JTOTTOJIHUTEIHHON SKOHOMUYECKOU JTUTEPaTypHI.

Ha KomI0KBUYM MOTYT BBIHOCHUTCSI KaK MPOOJIEMHBIC (HEPEAKO CIIOPHBIC TEOPETHUECKUE
BOITIPOCHI), TAK ¥ BOIMPOCHI, TPEOYIOITHE CAMOCTOSATEILHOTO H3YUCHHUsI, a TaKkKe 0oJiee TIy0oKon
npopabOTKH.

Ha camocTosiTenbHyl0 MOArOTOBKY K KOJUIOKBUYMY CTYIEHTY OTBOAMTCA 1-3 Henmemnw.
[MoaroroBka BKIIOYaeT B ce0si HM3ydyeHUE PEKOMEHIOBAHHOW JHUTEpaTyphl M COCTABIICHUE
KoHcrneKkTa. KomokBuyM npoBouThes 100 B (hopMe MHIMBUYaTIbHOM Oeceabl mpenogaBaTens
CO CTyneHTOM, 1100 Oeceapl B HEOOMBIIUX rpymnmnax (3-5 yenoBexk).

Kpurtepun oneHkH KoJIJI0KBHyMa

Onenka «5» - TIyOOKO€ M MPOYHOE YCBOCHHE IMPOTPAMMHOTO MaTepHualia - IOJHBIE,
MoclieI0BaTelbHbIE , TPAMOTHBIE W JIOTUYECKH H3JIaraeMbleé OTBEThl NpPU BUIOW3MEHEHUU
3a/laHus, - CBOOOJHO CHPAaBISIONIMECS C TOCTAaBICHHBIMU 3aJadyaMu, 3HAHHUS MaTepuania, -
MPaBWJIbBHO OOOCHOBAHHBIC MPHUHSATHIE PEIICHHUS, - BIAJCHHE Pa3HOCTOPOHHUMH HaBbIKaMU U
MPUEMaMHU BHITIOTHEHUS MPAKTUYECKUX PaboT.

Onenka «4» - 3HaHMEe NOPOrpaMMHOrO MaTepuajga - TpaMOTHOE H3JIOKeHue, 0e3
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, - MPABWILHOE NMPUMEHEHHE TEOPETUUYECKHUX
3HAHUH - BlIaJiIeHHe HeOOXOIMMBbIMH HaBbIKaMU MIPU BHITIOJTHEHUH NMPAKTUYECKUX 3a/1a4

OnueHka «3» - yCBOGHHE OCHOBHOT'O MaTepHalia - Mpu OTBETE JOMYCKAIOTCSI HETOYHOCTH -
IpU OTBETE€ HEAOCTATOYHO MpaBWIbHbIE (POPMYIMPOBKH - HApPYLIEHHE IOCIIEOBATEILHOCTH B
U3JI0KEHUU TIPOrPaMMHOTO MaTepuana - 3aTPYIHEHHUS B BBIMOJHEHUU TPAKTUYECKUX 3a/IaHUN

Onenka «2» - He 3HaHHe MPOrPaMMHOT0 MaTepuaa, - IpyU OTBETE BOZHUKAIOT OIINOKH -
3aTpyaHEHUS TPU BHITIOTHEHUH MIPAKTUIECKUX PadoT.

MeTtoauyeckue MaTepuabl 10 MPUEMY 3aIIUT NPAKTHYECKUX 3aHATHI

1. O0y9arommiicst JOMYCKAaeTCsl K BBIMOJHEHHUIO MPAKTUYECKUX 3aHATHHA TOJIBKO TOCTE
MOJTyUeHUsl «IOIMYyCKa» y TMpernojaaBaress, 00ecleyrBarONIero MPOBEICHUE MPaKTHYECKUX
3aHATHI.

2. «Jlomyck» 0Oy4alOIIMUXCS K BBHIIOJHEHUIO MPAKTUYECKUX 3aHATUN Ja€T TOJBKO
IpernojaBaTellb HAa OCHOBAaHUU ONpoca OOydaromierocs, MyTéM OIMpEeNieHUs CTEleHU
MOJTOTOBJICHHOCTH OOYyYalolerocsi K BBHIMOJHEHUIO MPAaKTUYECKUX 3aHATHH, a Tak ke
OTCYTCTBHIO y CTYZICHTA HE BBIMOJHEHHBIX MPEABIIYIINX MPAKTUUECKUX 3aHSATHH.

3. OOy4aronuiicsi, He TMOJYYUBIIHHN «TOMYCK», K BBIIOJHCHHUIO TTPAKTUYECKOTO 3aHSATHUS
HE JOIMYCKAETCs.

4. BoimonHeHUE MPAKTUYECKUX 3aHATUN CTYACHTaMHU, HE MOJYYUBLUIMMH «IOMYCK» U
MPOMYCTUBIINX TMPAKTUYECKUE 3aHIATHS MPOU3ZBOAUTHCS O BBINOJIHEHUSI ClEIyIOLen
MPAKTUYECKOT0 3aHATHS, BO BpeMsl Ha3HAaYEHHOE TPETo1aBaTesieM.

[Topsanok 3amuThl MPAKTUYECKUX 3aHATHI

1. OOGy4aroruiics, BBIMOJHUBIINNA MPAKTHYECKOE 3aHATHE, O(OPMUBIIHK 1O HEH OTYET,
JIOTTYCKAETCs K 3alllUTE MPAKTUYECKOTO 3aHSTHS.

2. 3amuTa OPAaKTHUYECKUX 3aHATUH HPOBOAMUTCA IO MEpe HUX BBIIOJHEHUS B 4Yachl
3aHATHUM, OTBEAEHHBIC HA BBINIOJHEHUE TPAKTUYECKUX 3aHATHI.

3. Ompoc oOyvaromuxcsi MpenoaBaTesieM MPOBOJUTCS B paMKax TEMbl MPAKTUYECKOTO
3aHSTUSL.
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MeToauyeckue MaTepuajbl M0 MPUEMY 3AIMUT 0TYETOB M0 JIA00PATOPHBIM 3AHATUIM

JlaGopaTopHoe 3aHsATHE - 9TO OpraHu3aImoHHas (Gopma oO0ydeHUs, perIaMeHTUPOBAHHAS
o BpeMeHHu (mapa) ¥ coctaBy (yueOHasl Tpymma, MOArpYIa), [elb KOTOPOoil - chOopMUPOBATH
npodeccuoHanbHble YMEHHUS U HABBIKU B JJA0OPATOPHBIX YCIOBHUSX C MOMOIIbIO COBPEMEHHBIX
TEXHUYECKUX CPEICTB.

Ilens mpoBeneHUs J1a0OPATOPHBIX 3aHATUNA — KOHKPETH3AIUS TEOPETHYCCKUX 3HAHHM,
MOJTYYEHHBIX B MPOIIECCE JEKIUH, MOBHIIICHNE TPOYHOCTH YCBOCHUS U 3aKPETIIICHUS U3Y4aeMbIX
3HAHUW U YMEHUH.

OYHKIUAME JIA0OPATOPHBIX 3aHATUHN SBISIOTCS: 3aKPEIUICHUE TEOPETHUECKUX 3HAHUN Ha
MpaKTUKE; YCBOCHUE YMEHHUH HCCIICIOBATEIHCKON pabOThI, YCBOCHHE YMEHUM MPaKTUYECKOU
MICUXOJIOTHYECKONH paboOThl; TPUMEHEHHUE TIICUXOJOTUYECKUX TEOPETHUSCKUX 3HAHHWHA s
pelIeHns MPaKTUYECKUX 3a]a4; CaMOIIO3HAHUE 00YYaIOIINXCsl U CaMOpa3BUTHE.

Tunu4dHbIe 3a1aHUs: UHIUBUAYATbHbBIC 3aJaHs, TPYITIOBBIE 3aaHMSI.

[Topsimok mpoBeneHus 1a00paTOPHBIX 3aHATHIA:

— BHEAYJUTOPHAS CAMOCTOSITeNIbHAS TIOJITOTOBKA K 3aHATHIO;

— IIPOBEPKa TEOPETUYECKON MOATOTOBIEHHOCTHU CTY/ACHTOB;

— UHCTPYKTHUPOBAHUE CTYACHTOB;

— BBINOJIHEHHUE MTPAKTUUECKUX 3aJJaHui, 00CyXIeHnEe UTOTOB;

— oopmiteHre O0TYETA; OIIEHKA BHIMIOJTHEHHBIX 33/IaHUH M CTETICHU OBIIAJICHHS] YMEHUSIMHU.

JlaGopaTopHbie pPabOTBI HOCAT PEMPOAYKTHUBHBIN XapakTep (CTYACHTBHI TOJIb3YIOTCS
MOIPOOHBIMH WHCTPYKIUSAMH). MeToauKa MpOBENCHUs JTa00paTOPHOTO 3aHATHS BKIIOYACT B
ce0st TpH ATana: MOArOTOBKY K JIaOOpaTOPHOMY 3aHSTHUIO, €T0 MPOBEACHUE U TICUXOJIOTMUECKUN
aHanmm3. Ha moAroroBUTenhbHOM dTame MpenojaBareilh T'OTOBHT Ha KaKIOM pabodyeM Mecrte
METOJUYECKHE PEKOMEHJAIMU 10 BCEM JIa0OPATOPHBIM 3aHATUSAM C MOJPOOHBIM OMHCAHHUEM
BCceX TpeOOBaHU W ACHCTBUHN CTyneHTOB. CTyJeHTaM BBIIACTCS 3a/IaHHE 110 U3YYCHHUIO TEOPUHU
o TeMme, KoTopasi OyAeT oTpabaThiBaTbcs HA TaOOPATOPHOM 3aHATHU. B KOHIlE 3aHATHN BCs
pabota odopmiIseTcss B YCTaHOBJIEHHOM MOPSAKE M O(QOpPMIIETCS OTYET MO JabopaTOPHOMY
3aHATHIO. BEIOTHEHHAs CTyJIeHTOM JiabopaTopHasi paboTa OIeHUBAaeTCs MpernojaBateneM. Ha
3aKJIIOUMTEIBHOM JTare MpernojiaBareib aHaTU3UPYeT MpoBeleHue J1ab0paTOPHOTO 3aHATUS C
no3uIUH ero ) PEeKTUBHOCTH, JI€TACT BHIBOIBI.

Kpurepumn oneHKH 3HAHUI HA 3a4eTe

3aueT - BUJ MEPONPUATHS NPOMEKYTOUHOW aTTECTAllMH, B pPE3yJIbTaTe KOTOPOTO
o0ydJaronuii mojaydaeT OIEHKY B IIKaje «3auer» / «Hezader». [luddepeHnupoBanHplii 3a4eT -
BUJ 3a4€Ta, B Pe3yJIbTaTe KOTOPOTO OOYJAIOIIUNACS MOTYYaeT OIEHKY B YEThIPEXOAIbHOM IIKaIe
(«OTTUYHOY», «XOPOIIOY», «YyIOBICTBOPUTEIBHO», «HEYAOBIECTBOPUTEIHHO»). 3aueT MOXKET
NPUHUMATHECA Kak B YCTHOM (opme (KoTopas TMpeAmojaraeT OTBEThl CTYIEHTOB Ha
TEOPETUYECKHE BOMPOCHI), TaK W BBICTABIATHCS IO pE3yJbTaTaM BBIMOJHEHUS CTYACHTaMU
YCTaHOBJICHHBIX MPOTPaMMOi BUIOB padoT. JlJist pa3Hbix oOydaromuxcsi yaeOHOM TPYIIBI MOTYT
OBITH ONpeJeNeHbl pa3Hble (OpPMBI ClAayd 3aueTa B 3aBUCMMOCTH OT KadecTBa MX pabOThl B
cemecTpe (ax) HW3ydeHUs AUCHUIUIMHBL Bompockl K 3ayeTy, 3afaHusi, KOTOPHIC OJIKHBI
BBIMIOJIHUTH CTYJEHTHI B ceMecTpe, (M popMy €ro npoBeeHNs) CTYIEHThI OJy4YaloT Ha IEPBOM
3aHSITHH 10 TUCIUTUIMHE B JAHHOM CEMECTpPE 10 PEeUICHUIO TPEroaaBaTers.

Pe3yabTar

Kputepun oneHnBaHusi KOMIeTeHIU
3adera

CryneHT He 3HaeT 3HAYUTEIbHOM YacTH MPOrpaMMHOro Marepuaia (MeHee
50 % mpaBUIBHO BBIMIOJHEHHBIX 3aJlaHUK OT OOIIEro oobema paboThi),
HE 3a4YTEHO JIONYCKAeT  CYIIECTBEHHbIE OMIMOKM, HEYBEpEeHHO, C  OOJbIIUMH
3aTPyHEHUSMHU BBINOJIHAET IPAKTUYECKHE pPabOThl, HE MOATBEPXKIAET
OCBOCHME KOMIIETCHIIUM, TPEAYCMOTPEHHBIX IIPOrPAMMON  3a4eTa.
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CryneHT nokasblBaeT 3HaHUS TOJIBKO OCHOBHOI'O MaTepHaja, HO HE YCBOMII
€ro JeTanei, MOIyCKacT HETOYHOCTH, HENOCTATOYHO IIPaBUJIbHBIC
(GOpMYIUPOBKH, B IEJIOM, HE MPEMSATCTBYET YCBOCHHUIO ITOCIEIYIOLIETO
IIPOrpaMMHOI0 MaTepUana, HapyIIEeHUs JIOTUYECKOU IOCIEI0BATEIbHOCTH
B U3JI0O)KCHUU NPOrPAMMHOIO MaTepuasa, UCIBITBIBAET 3aTPyIHEHUS IPHU
BBIMOJIHEHUM  IPAKTUYECKUX  padoT, MOJTBEPKIACT OCBOECHHE
KOMIIETEHIIUN, IPENYCMOTPEHHBIX IIPOIrpaMMOM 3ayeTa Ha MHWHHUMAJIBHO
JIOIYCTUMOM YPOBHE.

CryneHT nokasplBae€T TBEPAO 3HAET MaTepuai, IPaMOTHO M IO CYIIECTBY
U3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEM B OTBETE Ha
BOIIPOC, NPABUIIBLHO IIPUMEHSET TEOPETUYECCKUE ITOJIOKEHUS NPU PELICHUU
IPaKTUYECKUX BOIPOCOB U 3ajay, BJIAAEEeT HEOOXOOUMBIMHM HaBbIKAMU U
[IpUeMaMU  MX  BBIIIOJIHEHMs, JOIyCKas HEKOTOpPblE  HETOYHOCTH;

3a4TE€HO .
JEMOHCTPHPYET XOPOIIAN YPOBEHB OCBOCHUS Marepuana,

CryneHT T1ayO0OKO M TPOYHO YCBOWJI TPOTPaMMHBI  Martepual,
MCUYEPIBIBAIONIE, ITOCIEOBATEIbHO, YETKO W JIOTHYECKH CTPOHHO €ro
U3J1araeT, yYMEET TECHO YBS3bIBATh TEOPUIO C IMPAKTUKOH, CBOOOIHO
CIIpaBISIeTCSl C 3aJadaMH, BONPOCAMH M JPYTHMMH BHIAMH HPUMEHEHUS
3HaHWM, TpUYeM HE 3aTPyIHSETCS C OTBETOM IIPM  BHUJOW3MEHEHUU
3a/1aHUH, UCIIONB3YET B OTBETE MaTepHal MOHOTpAapHUYECKOH JIMTEpaTypHl,
NPaBUIbHO OOOCHOBBIBAET MPHUHSITOE PEILICHUE, BIaJACeT Pa3HOCTOPOHHUMHU

MeToauyeckue MaTepuaJibl PU IpHeMe IK3aMeHa

OuneHka «OTJMYHO» - BBICTABISETCS CTYINEHTY, II0OKa3aBIIEMY BCECTOPOHHME,
CHCTEMaTH3UpPOBAaHHbIC, TIIyOOKHE 3HAHHMS Y4eOHOW MporpaMMbl JUCHUIUIMHBI M YMEHHE
YBEPEHHO MPHMEHATh WX Ha MPAKTUKE IPH PELIEHHH KOHKPETHBIX 3aJad, CBOOOJHOE H
paBUIbHOE 0OOCHOBAHUE MTPUHATHIX PEIICHUI.

OuneHka «XOpomo» - BBICTaBISIETCS CTYACHTY, €CIM OH TBEPAO 3HACT MaTepuall,
IPAMOTHO U 110 CYLIECTBY U3J1araeT €ro, yMeeT IPUMEHSATh I1I0Jy4YEHHbIC 3HAaHUs HA IIPAKTUKE, HO
JIOIIYCKaeT B OTBETE WJIM B PEIICHUHU 3a1a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOKET YCTPAHUTH
C IIOMOIIBIO JTOIOJIHUTENIBHBIX BOIIPOCOB IIPEIOJaBaTEs.

OuneHka  «yAOBJICTBOPHTEJBHO» -  BBICTABIICTCA  CTYINEHTY, IIOKa3aBLIEMY
(bparMeHTapHbIN, pa3pO3HEHHBIN XapaKTep 3HAHUM, HETOCTATOYHO MPABUIbHBIE (HOPMYITHUPOBKU
0a30BbIX MOHATUH, HAPYIIEHUS JIOTHYECKON MOCIE0BATEIBHOCTU B U3JI0KEHUH MPOTrPAMMHOTO
MaTtepuaja, HO IpH 53TOM OH BIaJ€eT OCHOBHBIMH pa3liellaMd y4eOHOH NpOrpaMMel,
HEOOXOAUMBIMU JUISl JajbHEHIIEro oOydeHHs U MOXKET NPUMEHATh IOITYy4YEHHbIE 3HAHMS IO
00pa3ily B CTaHAApPTHOM CUTYaIUH.

OuneHka «HeyJOBJIETBOPUTEIBbHO» - BBICTABIISICTCA CTYIEHTY, KOTOPBIA HE 3HAET
O0JIbIICH YaCcTH OCHOBHOTO COJIEpXKaHUS YIeOHOH MpOrpaMMBbl JUCHUILUIHHBL, JOITyCKaeT rpyobie
OMOKK B (OPMYJIHMPOBKAX OCHOBHBIX IOHATUH AMCUUIUIMHBI U HE YMEET HCIOJIb30BATh
IIOJIyYCHHBIE 3HAHUS [IPU PELICHUN TUIIOBBIX IPAKTUYECKUX 3a4a4.

8 YueOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecniedeHHe TN CIMILTHHBI

8.1 OcHoBHas JuTepaTypa

1. Ky3nenoB, C.1. ®usuka. BonnoBas onrtuka. KBaHTOBass mnpupona u3JIy4eHHS.
DJIeMEHTBl aTOMHOW M siiepHOW (u3uka [DJIeKTpoHHBIM pecypc|: ydebnoe mocodbme / C.H.
Kysnenos, A.M. Jlugep. - M.: By3oBckuii yueOnuk: MHOPA-M, 2019. - 212 c. - ObC
«Znanium.com» - Pesxum mocryma: http://znanium.com/catalog/product/1002478

2. Nemumuenko, B.M. ®@usuka [DnekTpoHHbId pecypc]: yueOnuk / B.W. Jlemumgyenko,
N.B. lemuauenko. - M.: UTHOPA-M, 2018. - 581 c. - ObC «Znanium.com» - Pexxum pocryna:
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http://znanium.com/catalog/product/1002478

http://znanium.com/catalog/product/927200

3. Huxepos, B.A. ®usuka. CoBpeMeHHBINH Kypc [ DJIeKTpOHHBIN pecypc]: yueOnuk / B.A.
HukepoB. - M.: HamkoB u K, 2018. - 452 c. - OBC «Znanium.com» - Pexum nocryma:
http://znanium.com/catalog/product/415038

4. Kann, K.b. Kypc o0mieit ¢usuku [DnekTpoHHBIN pecypc]: yaeOHoe mocodue / K.b.
Kann. - M.: KYPC: UH®PA-M, 2018. - 360 c. - 3bC «Znanium.com» - Pexxum mocryna:
http://znanium.com/catalog/product/956758

5. HukepoB, B.A. ®wusuka mpi1s By30B. MexaHuka u MoOJeKyspHas (Qusuka
[DnexTpoHHbIii pecypc]: yueOnuk / HukepoB B.A. - M.: JlamkoB u K, 2017. - 136 c. - 3bC
«Znanium.com» - Peskum moctyma: http://znanium.com/catalog.php?bookinfo=415061

6. Jdemunuenko, B.M. ®@usuka [DnexTpoHHbli pecypc]: yuebnuk / B.W. Jlemumuenko,
N.B. lemuauenko. - M.: UTHOPA-M, 2016. - 581 c. - ObC «Znanium.com» - Pexxum pocryna:
http://znanium.com/catalog.php?bookinfo=469821

8.2 /lonosiHUTE/ILHAS JIUTEPATypPa

1. JIaGopaTopHbIii NPaKTUKyM MO Kypcy (HU3UKH C KOMIBIOTEPHBIMH MOJAEISAMHU
(MexaHuKa, MOJIEKYJIsIpHas (PU3MKA U TEPMOJAMHAMUKA) [ DJIEKTPOHHBIA pecypc]: I CTyIECHTOB
YUPEXKIEHUN BBICIIETO TPOGECCHOHATBLHOTO 00pa3oBaHUs, OOYYAIOMIMXCS MO TEXHHUYECKUM
HarpaBjeHusM noAarotoBku / [coct. JI.b. Cutoxona]. - Maiikom: Marapun O.I'., 2015. - 56 c. -
Pexxwum noctyna: http://lib.mkgtu.ru:8002/libdata.php?id=2100024550

2. Meroauyeckne YyKa3aHUS K BBINOJHEHUIO KOHTPOJIBHOM pPabOThI 1O (U3HKE
[DNeKTpOHHBIN  pecypc]: g CTYACHTOB TEXHMYECKHX  HANpaBlIE€HUW  IMOArOTOBKU
(xBamudukarnmss "OGakamaBp") 3aouHoro oraeiaenus / [coct.. JI.b. Curoxoa, M.A.
KarbamberoBa]. - Maiikom: Marapun O.I'., 2015. - 100 c. - Pexum pgocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024548

3. DneMeHThl KBaHTOBOM (DM3WKH aTOMOB M MOJIEKYJ [DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue / [coct. M.A. Karb6amberoBa]. - Maiikon: Marapun O.I'., 2015. - 36 c. - Pexum
noctyna: http://lib.mkgtu.ru:8002/libdata.php?id=2100024551

8.3 UH(popMaMOHHO-TeIeKOMMYHUKAIIMOHHBIE pecypchbl ceTH « MHTepHeT»

- Oo6pazoBarenbupiii optast ®I'BOY BO «MI'TY» [OnextponHsiii pecypc]: Pexum
nocryma: https://mkgtu.ru/

- HWudopmanmonno-npaBoBori moptan «l'apaHT» [DneKTpoHHBIM pecypc|: Pexum
nocryma: http://www.garant.ru/

- Hayunas osnexktponnas Oubnamoreka WWW.eLIBRARY.RU - Pexum npocryma:
http://elibrary.ru/
- DNEeKTPOHHBINA KaTajor OnbIMoTEKH - Pexum JOCTYyTA!

//http://lib.mKkatu.ru:8004/catalog/fol2;

- EmmHoe oOKkHO JmocTyma K o0Opa3oBaTeNbHBIM pecypcam: Pexum nmocryma:
http://window.edu.ru/

9 Meroanyeckue YyKa3aHusi Ui OO0yYalOIIMXCA IO OCBOEHHUIO IMCHHUILIHHBI
(MoayJinn)

9.1 OcHoBHBIE CBe/leHHUs1 00 U3y4aeMOM Kypce

Dopmbl npoeedenus 3aHAMUL

Ounas ¢opma oOyuenwms: Jlekiuu — 51 dvacos, nmabopatopHble 3aHaTus — 17 gacos,
IpakTU4YecKue 3aHaTHs — 34 yaca.

3aounas ¢opma oOyudenwms: Jlekuum — 6 yacoB, y1abopaTopHbie 3aHATHS — 6 YacoB,
NPaKTUYECKHUE 3aHATHs — 6 4acoB.

Dopmbl KOHMPOIA

JlommyckoM K clade dK3aMEH SIBIISIETCS BBIMIOJIHEHHUE BCEX MPEIYCMOTPEHHBIX YU4eOHBIM
MJIAHOM MPAKTHYECKUX 3aHATUH U TaOOPAaTOPHBIX padoT.

[IpoMeKyTOUYHBIN KOHTPOJIb — 3a4ET, IK3aMEH.
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9.2 IopsaoK U3y4YeHHu sl U CHUTITHHBI

JJ1s1 cTYIeHTOB 04HOil (pOpMBI 00ydeHH S

VY4eOHblif MmaH  JUCHUIUIMHBI  TNpeAyCMaTpUBaeT  MPOBEACHHE  JICKIIHMOHHBIX,
NPaKTUYECKUX 3aHATUH. Matepuan pa3OMT Ha TEeMbl, KaXIblii W3 KOTOPBIX BKIIIOYAET
JIEKIMOHHBIA MaTepuall, MpaKTHUECKUe 3aHATUS U J1TabopaTopHble paboThl, a TaKXke MepeueHb
TEM NpeJHa3HAYEHHbIX IS CAMOCTOSTEIBHOIO N3yUEHUS.

[locne  kaxaOro  JIGKUMOHHOTO  3aHATUS ~ CTYAEHT  JIOJDKEH  IPOCMOTPETh
3aKOHCIIEKTUPOBAHHBIA MaTepHaj, C MOMOINBI0 YUeOHOH JuTepaTypbl, PEKOMEHIOBAaHHBIX
UCTOYHUKOB ceTu WHTepHeT pa300paTh MOMEHTBI, OCTABIIMECS HEMOHATHBIMH, OTBETHTH Ha
KOHTpPOJIBHBIE BOIIPOCHI, IIPUBOJMMBIE B KOHIIE KaXJ0M TeMbl. B cilydyae ecin Ha Kakue-TO
BONPOCHl HANTH OTBET HE yJAlOCh, CTYACHT JOHKEH OOpaTHTHCS Ha CIEQYIOIIEM 3aHSATHUHU 3a
Pa3bsACHEHUSAMU K IIPETIOAABATEIIIO.

[IpakTrueckue 3aHATUS NPEIHA3HAYEHBbI IS 3aKPEIJICHUSI TEOPETUYECKOTO MaTepuaa,
NOJYYEeHUsI MPAKTUYECKHX HaBBIKOB, (OPMHPOBAHUS OTIENBHBIX KomreTeHUud. Ilepen
3aHATUEM CTYJIEHT JOJDKEH IOBTOPUTh OTHOCSIIMWCS K YKa3aHHOM IHpPErnojaBaTeiIeM TeMe
MaTtepuai. Bo Bpemsi IpoBeNeHHUS NMPAKTHUYECKOIO 3aHSATHS CTYIEHT JOJDKEH BBIIOJHUTH BCE
3aganus. [lo wWTOoraM BBIMOJHEHHON pabOThl HEOOXOAMMO TMPEACTaBUTH PE3yJIbTaThl
IIPENoAaBaTelto0, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI, IPUBOIUMBIE B METOJAMUYECKUX YKAa3aHUIX
K BBITIOJTHEHUIO IPAKTHUECKUX 3aHATUI U 1a00paTOpHBIX paldoT.

JUis TIOJHOLIECHHOTO OCBOEHHMS TEM, BBIHECEHHBIX HAa CaMOCTOSITEIbHOE W3Yy4EHHE
HEOOXOAMMO TIOJB30BAThCS JUTEPATYPOH HMMEIOUIEHCS B OMOMMOTEKE M PEKOMEHJIOBAHHOW
npernojiaBaTeseM, JAOCTYIHBIMH HCTOYHMKAMU DJICKTPOHHOH OHOIMOTEYHOW CHCTEMBI M CETH
WuTepuer. B pabodeil nporpamme no TUCHUIUIMHE PUBOANUTCS MEPEUEHb BCEX M3YYaE€MbIX TEM,
MPAKTUYECKUX paboT, a TakyKe€ OCHOBHAS, TOTIOJIHUTENbHAS JINTEPATypa, CCHbUIKM Ha UCTOYHUKU
U3 IEKTPOHHOI OMOIMoTeyHOU cucteMbl U cetu MHTepHeT. B ciydae ecnu kakue-TO BONPOCHI
OCTalOTCS HESICHBIMU BO BpeMs AayAUTOPHBIX 3aHATUH WM KOHCYJbTAllMii, HEOO0XOAMMO
00paTUTHCS K MPETIOIaBaTENIO.

[IpomMexXyTOUHBIE KOHTPOJIb — 3a4eT - MPOBOAMTCS OYHO, B YycTHOH ¢opme. Ha
NOATOTOBKY K OTBETY CTyAeHTYy orBoauTcs He MmeHee 30 muH. Ilo xomy orBera cryneHTa
IpenojaBaTesib UMEeT MPaBo 3a/1aBaTh JOMOJIHUTEIbHBIE BOIPOCH! B YCTHOM opme.

[TpoMeXyTOUHBI KOHTPOJIb — 9K3aMEH — IPOBOJAUTCS OYHO, B ycTHOH ¢(opme. Ha
MOATOTOBKY K OTBETY CTyIeHTy orBoautcs He MeHee 40 muH. Ilo Xony orBera cTyneHTta
IpernoJiaBaTesb UMEET MPaBo 3aaBaTh JONOJHUTEIbHbBIE BOIPOCH! B YCTHOM (opme.

st cTtyneHToB 3204HO GOpMBI 00y4YeHUs

AyIUTOpHBIE 3aHATUS COCTOAT M3 JICKIUH, MPAKTUYECKUX 3aHATUH M Ja00paTOPHBIX
paboT B Mepuo;] YCTAaHOBOYHOM M SK3aMEHAIIMOHHOMN CECCHH.

B nepuon ycTaHOBOUHOH ceccur CTYIEHTBI 3HAKOMSTCSI TAK)XKE C NMEPEUYHEM H3Y4aeMbIX
TEM, BBITIOJHSAEMBIX MPAKTUYECKUX 3aHATHI U J1a0OPaTOpHBIX pabOT, KOHTPOJIBHBIX BOIPOCOB,
MpaBUJIaMU BBITIOJIHEHUS 3aJJaHUM, paCTIICAHUEM KOHCYJIbTalIUM.

B nepuoa mexay ycTaHOBOYHOM M 3K3aMEHAI[MOHHOM CECCHSIMU CTYJEHT 3HAKOMHUTCS C
BBIHECEHHBIMM Ha CaMOCTOSITENbHOE HM3y4eHHE TeMaMH. B ciyuyae BO3HHKHOBEHHS BOIPOCOB
CTYIEHT MOXEeT oOpaTHThCsl K MPENoJaBaTeNi0 JIMYHO WM MO DJEKTPOHHOM moute. B
HK3aMEHALIMOHHYIO CECCUIO CTYIEHT NPEICTaBISIET PE3YJbTaThl IMPOBEAEHUS IMPAKTUYECKUX
3aHATHUN U BBINOJHEHUS 1a00paTOPHBIX padOT, OTBEUaET Ha BOMPOCHI MPENOJaBATEINS 10 HUM.

[TpomMexyTOuHBI KOHTPOJb — 3a4eT - MPOBOIUTCS O4YHO, B ycTHoW ¢opme. Ha
MOATOTOBKY K OTBETY CTyIeHTy orBoautcs He MeHee 30 muH. Ilo Xoany orBera cTyneHTta
Iperno/iaBaTesb UMEET MPaBo 3aaBaTh JONOJHUTEIbHbBIE BOIPOCH! B YCTHOM (opme.

[IpomMeXyTOUHBI KOHTPOJb — DK3aMEH — MPOBOJIUTCS OYHO, B yCTHOH ¢opme. Ha
NOATOTOBKY K OTBETY CTyAeHTYy orBoauTcs He MmeHee 40 muH. Ilo xomy orBera cryneHTa
IpenoaaBaTesib UMEET MPaBo 3a/1aBaTh JOMOJIHUTEIbHBIE BOIPOCH! B YCTHOM (opme.
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9.3 PexoMeHAAIMU 110 UCIOJIb30BAHNI0O MATEPUAJIOB JUCIUIIMHBI

[lepen wu3ydyeHHeM [AMCHUIUIMHBI CTYAEHT JOJDKEH O3HAKOMUThCS ¢ paboueit
pOrpaMMOii, TJe MpHUBeAeHA Bcs HeoOXxoammas WHGOpMAIUs O CTPYKType Kypca, MepeueHb
TEM, JHUTEepaTypbl, UHBIX HCTOYHMKOB HEOOXOIMMOW HH(OpMAINH, YyKa3aHbl (opMHUpyeMble
KOMIIETCHIINH, TPEOOBAaHUS K OCBOSHUIO UCIUIUIMHBI, BOMPOCHI K 3a4eTy, a TaKKe JaHHBIC
METOIMYECKHEe YKa3aHUs MO0 M3YyYEHUIO0 JUCHUIUIMHBL. ~MUHUMAaJIbHO  HEOOXOIUMBIN
TEOPETHUUEKUN MaTepuan NPUBEAEH B KOHCIEKTe JeKUuid. CTyIeHTy PEKOMEHIYETCsl MOCIe
KaXKIO0r0 JIEKIIMOHHOTO 3aHATHUS OOpamaThCsi K KOHCIEKTY JIEKIUH, YTO IMO3BOJSET Jydlle
3aKpenuTh W3ydeHHBbIH Marepuai. [lepen KakIpM NPaKTUYECKUM 3aHATHEM U J1a0OpaTOpHOM
paboToil MO COOTBETCTBYIOIIMM METOJIMYECKHUM YKa3aHHSIM HEO0OXOJWMO O3HAKOMHUTBHCS C
COJIep’)KaHWEM U TIOPSAKOM BBIMOJHEHUS IUIAHUPYEMOW K BBIOJHEHUIO PabOThI, MOJB3YACH
KOHCIIEKTOM JICKIIMI 1 PEKOMEHyEMOU JTUTEPATYPOU MTOBTOPHUTH OTHOCSIIIUICS K TeME pabOThI
TEOPETUYECKUI MaTEpUAIL.

9.4 PexoMeHaanum 1o padore ¢ OCHOBHOI U PeKOMEHI0BAHHOM JIUTEPaTypoOi

B paboueit mporpamme CoaepKUTCS IEPEUCHBb BCEX M3y4aeMBbIX B paMKax JaHHOTO Kypca
TeM, MPAKTUYECKUX 3aHATUNA U JIaOOpaTOPHBIX pabOT M PEKOMEHJIOBAHHBIX MPU MX U3YUYEHUU
UCTOYHUKOB. HeoOXomuMo TOMHHTH, YTO B KOHCIIEKTE JIEKIIMA COICPKUTCS TOJIBKO
MUHUMAJIbHO HEOOXOIMMBIA TEOPETUYECKUI MaTepHall, MPH CaMOCTOSITEIbHOM H3YUYEHUU TEM,
MOJATOTOBKE K TPAKTHYECKUM 3aHIATHSIM  H TMPOMEKYTOUYHOMY KOHTPOIIO HEOOXOIMMO
MOJIb30BaThCSl PEKOMEHJIOBAHHOM KaK OCHOBHOM M JIONOJHUTEIBbHOW JUTEpPAaTypol, TaKk |
WMCTOYHUKAMU DJICKTPOHHBIX OMOIMOTEYHBIX CHCTEM U ceTu VIHTepHeT.

Jlutepatypa, pexkomeHayemass B KadecTBE OCHOBHOW, HauOoyiee IOJHO OTpa)aer
Collep’KaHWEe TaHHOTO Kypca, IMOATOMY TpPHU TMOATOTOBKE HEOOXOIMMO MPEUMYIIECTBEHHO
MOJIb30BAaTbCA €0, HO OTACNIbHBIE W3 PAacCMaTPUBAEMBIX BONPOCOB JIydIlle OCBELIEHBI B
CIELNAJBbHBIX HCTOYHMKAX, KOTOpbIE MPUBOIATCA B CIHCKE AOMOIHUTEIBHOW JUTEPATYPBHI.
Takxke Tyna OTHECEHb HUCTOYHHMKH, COJEpIKaIINe HEOOXOIUMBIA CIPAaBOYHBIA MaTepHuall,
JAloIe PEeTPOCIEKTUBHBIA 0030p paccMaTpUBaeMBIX TeM, HEOOXOJUMbIe MpPU MOJATOTOBKE
JIOKJIaI0B.

9.5 PexomeHganum mo padore ¢ TeCTOBOM CUCTEMOM

[IpomexxyToUHOE TECTUPOBAHUE SBIISIETCS] OTHUM U3 BUAOB KOHTPOJIS 3HAHUM CTYJEHTOB,
MO3BOJSIIOIIMM TIPEMNOJABATEN0 BBICTABUTh OLEHKY B BEAOMOCTh YYe€Ta YCIEBAEMOCTH.
[IpenogaBaTens UMeET MPABO MPOBOJUTH JAOMOIHUTENBHEBIE online MEPOTIPUSATHS MO BBISBICHUIO
JOCTHKEHUH CTy/IeHTa /1J1 000CHOBAHHOTO BHICTABJICHHSI OLIEHKH.

10. ITepeyenb nHPOPMALMOHHBIX TEXHOJIOIUIl, HCIOJIb3yeMbIX MPH OCYLIECTBJICHUN
o0pa3oBaTe/IbHOIO MpoLecca MO AUCHHUILINHE (MoayJ0, mnpaktuke, I'MA), BriIouas
nepevyeHb MPOrpPaMMHOr0 odecrevyeHUsi 1 MH(MOPMAIMOHHBIX CHPABOYHBIX cUcTeM (NMPH
HEe00XO0AUMOCTH)

NudopmanioHHble TEXHOJIOTHH, UCTIOIb3YyEMbIE TP OCYILIECTBICHUH 00pa30BaTeIbLHOTO
mnmponecca no JUCHUIIINHC MMO3BOJIAIOT:

- OpraHu3oBaTh Mpolecc 00pa30BaHMs MyTeM BU3yaIM3allMM H3ydaeMol HHbopmauuu
MIOCPEICTBOM HCIIOJIb30BAaHUS MPe3eHTalui, yueOHbIX (PUIbMOB,;

- KOHTPOJIUPOBATh PE3YyIbTaThl O0yUEHHS] HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS;

- AaBTOMATU3UPOBATH PACUCTbl AHAJIMUTHYCCKUX HOKaBaTeHCﬁ, npeaAyCMOTPCHHLIC
MIpOrpaMMOil HayYHO-HCCIIETIOBATEIBCKON PabOTHI;

- aBTOMATHU3MPOBATH MOUCK WH(GOpPMAIMU MOCPEICTBOM HCIOIB30BAHUSA CHPABOYHBIX
CHUCTEM.

10.1. Tlepeuenb HEOOXOAMMOTO TIPOTPAMMHOTO OOECTICUCHUS

Jlnst ocyIiecTBieHUs] y4eOHOro IMpolecca HUCHOIb3YeTCs CBOOOTHO paclpoCTpaHsieMoe
(OecrimaTHOE HE TpeOyrOIIee INIEH3UPOBAHUS ) IPOrPAMMHOE 00ECTICUCHHE:
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SAEIE N

OnepanuonHnas cucrema « Windowsy;
Oducuerii maker «WPS officex;
[Iporpamma myist BoctipousBeaeHust ayauo u Buaeo dainoB «VLC media player»;
[Tporpamma aist paboTsl ¢ JokymeHnTamu dopmara .pdf «Adobe reader,

. TecroBasgs cucrema COOCTBEHHOW pPa3pabOTKH,

«MFTY» ceunerenbcTBo Ne2013617338.
10.2. TlepeueHb HEOOXOUMBIX HH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Kaxnprit

oOydJaronuiicss B

TCUCHHC BCETO

neproja

npaBoobnagarens PI'BOY BO

o0ydeHus1 obOecredeH

WHIWBUYAJIbHBIM HCOIPaHUYCHHBIM JOCTYIIOM K 3JI€KTpOHHO-6PI6J'II/IOTeqHBIM CUCTeéMam:

1. IPRBooks.

ba3zoBast  KoJLIEKIIMS:

2010.

IOJIL30BaTEJIEN.

AJICKTPOHHO-OMOIMOTEYHAsT CHCTEeMa:
OO01mecTBO ¢ orpaHM4eHHON oTBeTCTBeHHOCThIO Kommanus "Ait Ilu Ap Menua".

caiitr /
— Caparos,

— URL.: http://www.iprbookshop.ru/586.html - Pexkum mocrtyma: mus 3aperucTpup.

2. Znanium.com. ba3oBast KOJIEKITHS: 3JIEKTPOHHO-OnbOmrnoTeuHas cucrema: caiit / OO0

"Hayuno-uznarensckuit ientp Mugpa-M".

- Pexxum noctyna: 1yist 3aperucTpup. mojib30BaTelei.

Jlnst oOydarommxcst

ITOMCKOBBIM CUCTEMaM:

1. eLIBRARY.RU: nayunas snekTpoHHas 6ubnuoreka: cailT. — Mocksa, 2000. -

obecrieueH goctyn (ymaleHHBIM JOCTYH) K
COBPEMEHHBIM MPO(ECCHOHAILHBIM 0a3aM JTaHHBIX,

— Mocksa, 2011 - URL: http://znanium.com/catalog .

CJICTYIOIIUM

MH(POPMALIMOHHBIM  CIIPABOYHBIM U

URL:

https://elibrary.ru/defaultx.asp. - Pesxum goctyma: s 3aperucTpup. MoJIb30BaTeICH.

2. CYBERLENINKA: HayyHas 3neKTpoHHast oubnmoreka: caidt. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexxum gocTyma: [ist 3aperucTpup. MOIb30BaTENEH.

3. HanmonanbHas snekrpoHHas Oubnauorexka (HOB): denepanpHas rocymapcTBeHHas

UH(POPMALIMOHHAs CHCTEMa:

JOCTyTA: JUIsl 3aPETUCTPHUP. MTOJIb30BATEICH.
4. EcTecTBEHHO-HAYYHBIM 00pa30BaTEIbHBIN MOpPTAd: CalT / MHHHCTEPCTBO HAYKH H

BBICHIETO  O00Opa30BaHMSA
http://www.en.edu.ru/# blank.

Poccuiickoi

OQenepauun. —

Mockaa,

caiit / MuHucTepcTBO KynbTypsl Poccuiickoit ®enepanuu,
Poccuiickas rocynapcrBennas o6ubnuorexka. — Mocksa, 2004. -

URL: https://H36.pd/. - Pexxum

2002. - URL:

5. Enunoe okHO foctyna K nHGOPMAIMOHHBIM pecypcaM: caiiT / MUHHCTEpPCTBO HAYKH U

BhICIIEro obpasoBanus Poccuiickoit deneparun. — Mocksa, 2005. - URL: http://window.edu.ru/

11 Onucanue MaTepuaibHO-TeXHUYECKOH 0a3bl HEOOXOAUMONM /1JIs1 OCyIeCTBJIEHUS
00pa30BaTeILHOI0 MPoIecca MO0 JUCHUILIHHE (MOTYJII0)

HaumenoBanus chenualbHBIX
TOMEIICHUH W TOMEIICHUH
JUTSL CAMOCTOSITEITBHOU PabOThI

OCHAILIEHHOCTD  CIIEIMaJIbHBIX
TIOMEIICHUH W TOMEIICHUH
JUTSL CAMOCTOSITEITFHOU PabOTHI

ITepeuenn JIMIIEH3UOHHOTO
MPOrPaMMHOTO  OOECIICUCHUSI.
PexBU3NTHI MOATBEPIKIAIOIIETO
JIOKYMEHTa

CHCLII/IaJ'H:HBIe IIOMCIICHUA

JlaGoparopus puzuku

(B-103).

385140, Peciy6nmka Appires,
Taxtamykaiickuil paiioH, IIT.
S6nonoBckuid, yn. Cesizy, 1. 11

y‘-Ie6HBIC CTOJIBI U ITIOCAAO0YHBIC

MecTa o KOJINYECTBY
00yJaromxcs; JIOCKa,
MYJIBTUMETUHHOE

o0opyioBaHUe (HOYTOYK,
MIPOCKTOp, JKpaH); HaOOPHI
nmaboparopueie  «MexaHUKay;
HabOpBI nabopaTopHBIC

«TemnoBble SBICHUS»; HAOOPHI
nabopaTopHEIE
«DIEKTPUIECTBOY; HAOOPHI
nmabopaTopHBIC «OnTukay;
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HaOOpBl TSI
MPaKTUKyMa
«DNEKTPOJUHAMUKAY;
amrepMeTpsl  1abopaTopHBIE;
BOJIBTMETPHl  JTaOOpaTOpHBIC;
BECHI TEXHUYECKHUE c
pa3HOBecamMH;  JTMHAMOMETPHI
nabopaTopHEIE 5H
(mnaHmeTHbIe); BBIIPSIMUTEID
B-24 (yueOHbIil); WCTOYHUKH
MMOCTOSTHHOTO W TIEPEMEHHOTO
Toka (4 B, 2 A); Tepmomerp
PTYTHBI; HaOOp apeoMETPOB;
ocuuiorpad;  ICHUXPOMETP;
KaMepTOH Ha PE30HUPYIOIIEM

MIPOBEICHUS

YuebHas  ayauTopus A

OmneparroHHas cucTemMa
Windows - nuueHsuoHHas; 7-

SALIAKE c MOJIOTOYKOM;
JPOCCETbHBIC KaTyIIKHY,
MaHOMETP
JIeMOHCTPALMOHHBIN;  MOZEIb
AIIEKTPUYECKOTO  JIBUTATEIIS;
HOPTPETHI BBIIAIOIINXCS
(U3UKOB; Tabauna
«MexayHapoHast cucrema
SIIMTHUI] (C)»; Tabnuma
«Ixama  3MEKTPOMArHUTHBIX
BOJIHY.

[TomereHust U1t CaMOCTOSITEIBHON pabOThI
HI0CaJOYHBIC MecTa o
KOJIMYECTBY 00y4arommxcs,

MPOBEICHUSI KypCOBOTO
MPOEKTUPOBAHHMS (BBITOJTHEHUS
KypcoBEIX pabot) (A-302).

yqe6Ha;1 JO0CKa, HepCOHaHBHHC
KOMITBIOTEPHBI

Zip — OecruiatHast, OdQuCHBIH
naker Microsoft Office 2016 -

385140, Peciy6nmka Appires, (10 mT.) JUTICH3UOHHAS; AHTHBHUpYC
TaxTtamykaiickuii paiioH, Kaspersky Endpoint Security -
nrt. SI0J0HOBCKMIA, manensnonnas; K-Lite Codec
yi. Cesi3m, 1. 11. Pack-Gecrutatnass;  Microsoft
Analysis Services -
6ecrurarnas; Mozilla Firefox-
oecriathast; Google Chrome-
6ecmrataas; Adobe Reader DC
— OecIuiaTHas.
VYyeOHas ayauTopHus st | yueOnas  wmebenr  Ha 30 | OmeparmioHHas CUCTEMA
IPYIIOBBIX M | TMOCafo4HBIX MecT, yuebmas | Windows - murieHsnoHHas; 7-
HMHIAMBHYaJIbHBIX JIOCKa, MyabTEMeaniiHOe | Zip — OecrutatHas; OQHUCHBIH
KoHCysbTanui (A-104). o0opyznoBaHue (mpoekrop, | maker Microsoft Office 2016 -

385140, Peciy6nmka Appires,
TaxTaMmykaiickuii pailoH,

nrt. SI0J0HOBCKMIA,

yi. Csizuy, 4. 11.

dKpaH), HOyTOYK

JUIIEH3HOHHAS; AHTHBHPYC
Kaspersky Endpoint Security -
munensuonnas; K-Lite Codec
Pack-6ecruarHas; Microsoft
Analysis Services -
6ecrutarnas; Mozilla Firefox-
6ecrutatHas; Google Chrome-
6ecmaatnas; Adobe Reader DC
— OecruiaTHasl.

VYyeOnas ayauToOpHs st | yueOnas  wmebenr  Ha 30 | OmeparmioHHas CUCTEMA
TEKYILEro KOHTPOJIA W | MOCaZiouHBIX MecT, yueOHas | Windows - murieH3noHHas; 7-
MPOMEKYTOUHOU aTTeCTAIluN JlocKa, MyabTEMeaniiHOe | Zip — OecrutatHas; OQUCHBIH
(A-104). o0opyzoBaHHE (mpoekrop, | maker Microsoft Office 2016 -
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385140, Peciy6nmka Appires,
Taxtamykaiickuil paiioH,

IrT. SI0TOHOBCKUM,

yi. Cesizm, . 11.

dKpaH), HOyTOYK

JIUIIEH3HOHHAS; AHTHBHpYC
Kaspersky Endpoint Security -
munensuonnas; K-Lite Codec
Pack-Gecrutatnass;  Microsoft
Analysis Services -
6ecrutarnas; Mozilla Firefox-
6ecmmarnas; Google Chrome-
6ecmmatnaas; Adobe Reader DC
— OecIuiaTHas.

TTomemenune IS
CaMOCTOSATEITLHOM paboThI
00yJarommxcs,  OCHAIICHHOE
KOMIIBIOTEPHOM TEXHUKOM U
MO IKITFOYEHHEM K CeTH
«HTEpHET» W JOCTYIIOM B

OUOC - vuWTanbHBIA  3al
¢unmman ®I'BOY BO «MI'TY»
B nocelnke SI0JJ0HOBCKOM.
385140, PeciyOnuka Appires,
Taxtamykaiickuil paiioH,

nrr. S16;10HOBCKHUI,

yi. Cesizm, 1. 11.

Yurtaneupii  3a1 HA 50
TTOCAZ0YHBIX MECT,
KOMITHIOTEPHOE OCHAI[CHUE C
BeIXOAOM B HHTepHeT Ha 6

MOCaTIOYHBIX MecT,
OCHAIIICHHBIE
CHETMATN3UPOBAHHOM
MeOenblo  (CTynbsi,  CTOJIHI,
mkadwI, mKadbl
BBICTaBOYHEIE),
MyJIbTUMEIUMHOE
obopynoBaHue, OprTeXHUKA
(mpuHTED, CKaHep,

KOIIMPOBAJIbHBIN anmapar).

OrneparoHHast cucreMa
Windows - nuueHsuoHHas; 7-
Zip — OecmmatHas; OduCHBIM
maker Microsoft Office 2016 -
JUIIEH3HOHHAS; AHTHBHpYC
Kaspersky Endpoint Security -
munensuonnas; K-Lite Codec

Pack-6ecruarHas; Microsoft
Analysis Services -
G6ecrurarnas; Mozilla Firefox-

oecrutatHas; Google Chrome-
6ecmaarnas; Adobe Reader DC
— OecrutaTHas.

[Momemenune Ui XpaHeHHs: U TPOPUIAKTUIECKOT0 00CITyKUBaHUs yueOHOTro 00opynoBanus (A-102):
TeXHUYIeCKHe cpencta ooydeHus. 385140, Pecrrybnuka Anpires, TaxTamykaicKuii palioH,
nrt. Sl6oHoBCkwmiA, yi. Cessy, 1. 11.

49




	ADP234D.tmp
	5.3 Содержание разделов дисциплины «Физика», образовательные технологии
	5.6 Примерная тематика курсовых проектов (работ)
	5.7 Самостоятельная работа студентов
	Контрольные вопросы и задания для проведения текущего контроля для студентов ОФО
	Вариант 3
	Вариант 5
	Вариант 6
	Вариант 7
	Вариант 8
	Вариант 9
	Методические материалы по приему защит практических занятий
	Методические материалы по приему защит отчетов по лабораторным занятиям

	Наблюдение действия магнитного поля на ток и взаимодействие токов


