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1 Heau u 3a1a4u yueOHOM IMCHMILINHBI

Llenpto yueOHOM nucuuIUIMHBL «DH3MKa» ABIsSETCS (OPMHPOBAHHWE W PAa3BUTHE Y
00y4aroIuXCcsi OCBOGHUE OCHOBHBIX MOHATHH, 3aKOHOB, MPUHIIMIIOB M TEOPUH KJIACCUUECKOW U
KBAaHTOBOHM (DM3MKU; HM3yYCHHE OCHOBHBIX (PU3MUECKUX SIBICHUI U MPOIECCOB U MX TPAKTOBKA C
TOYKH 3PEHUS COBPEMEHHBIX HAYYHBIX IpeACTaBlIeHU;  (HOPMHUPOBAHHE COBPEMEHHOIO
(pU3UUECKOro MBIIUICHUS U HAYYHOTO MUPOBO33PEHHUS; O3HAKOMIIEHHE C METOAAMHU (PU3NIECKUX
HUCCIEeN0BaHUN

Jlnst peanu3anuy MoCTaBIEHHOM €I HEOOXOAUMO PEIIUTh CIECIYIOIINE 3aa4YH:

— H3Y4YCHHE 3aKOHOB OKPYXKAOLIET0 MUpa B MX B3aMMOCBS3H;

— oBnageHue (QyHIAMEHTAIBHBIMUA MPUHIUIAMA W METOAAMU pPEIICHHS Hay4dHO-
TEXHUYECKUX 3a/1a4;

— (hopMUpPOBaHHME HABBIKOB 110 IPUMEHEHUIO MOJOKEHUH (yHIaMEHTAIbHON (PU3UKU K
IPaMOTHOMY HAay4YHOMY AaHAJIM3y CUTyallMi, ¢ KOTOPBIMU MHXXECHEPY NMPUXOAUTCSA CTAJIKUBATBHCS
IIPU CO3JaHUHU HOBOW TEXHUKH U HOBBIX TEXHOJIOTHH;

— OCBOGHHME OCHOBHBIX (M3MUECKUX TEOpUH, MO3BOJSAIOIIMX ONMUCATh SBJICHUSA B
IpUpOLE, U IMPEAEIOB NPUMEHUMOCTH JTHX TEOpUH [UIsl PELICHHS COBPEMEHHBIX U
IIEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3a/1a4;

— (opMupoBaHHE y CTYJECHTOB OCHOB €CTECTBEHHOHAYYHOM KapTHHBI MUPA;

— O3HAKOMJICHHE CTYAECHTOB C MCTOPHEW U JIOTMKOW pa3BUTHsI (PU3MKH M OCHOBHBIX €&
OTKPBITHH.

2 Mecto aucuumiudbl B ctpykrype OIIOII no HanpaBJ/ieHHI0 TOATOTOBKH

Jucnunianna otHocuTes K 6azoBoi yactu OITOIL.

®dusnka — onHa U3 (QYHIAMEHTAIBHBIX HAayK O TPHUpPOAE, 0e3 U3y4eHHs  KOTOpOH
HEBO3MO’KHA KayeCTBEHHAsl IOJArOTOBKA MHXEHEPHO-TEXHUYECKOTo cocTaBa. M3ydyeHue Kypca
¢u3uKH  cocOOCTBYeT (OPMHUPOBAHUIO Y CTYACHTOB HAy4YHOTO MHUPOBO33PEHHUS U
COBPEMEHHOT0 (PH3UYECKOr0 MBINUICHHs. B ycIoBHsSX pa3BUBAIOIIEHCS HAYYHO- TEXHUYECKOU
PEBOJIONNH YPE3BBIUAHO BO3pacTaeT poib Gpu3znku. Ousmnka sSBUiach PyHIaMEHTOM JJIsi TAKUX
oOrnactell TEXHUKH, KaK dJEKTPO- U PaJAUOTEXHHUKA, DJIIEKTPOHHAS] U BBHIYUCIUTENbHAS TEXHUKA,
MpUOOPOCTPOEHUE, COBPEMEHHAsT TEXHOJOTUS U T. M. DU3MKa BOOPYKAET MPOMBINLIEHHOCTh
MPUHIIMITAATIHFHO HOBBIMU MPUOOpaMU M YCTAHOBKAMH, CO31Aa€T TEOPETHUECKHE OCHOBHI HOBBIX,
0oJiee COBEPIIICHHBIX MPOIECCOB TPOU3BOICTRA.

3 IlepeyeHb MJIAHMPYEMbIX pe3yJabTATOB 00y4eHHMs IO AUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IUIAHMPYEMBIMH  pe3yJabTaTaMH OCBOeHHS 00pa3oBaTebHOM
NporpamMmbl

B pe3yabTaTre ocBoeHHMsi 00pa3oBaTeJIbHOM MPOrpaMMmbl y 00y4arouierocsi
(¢hopmupyroTcs ciaeayoue KOMIETeHINHI:

— CcHocoOHOCTh K caMOOpTraHu3anuu u camooOpaszoanuto (OK-7).

B pe3ynbTaTe 0CBOCHMS TUCUUILIMHBI O0y4YaIOIIUNUCS TOJKEH:

3HATH:

— OCHOBHBIC (1)I/ISI/I‘—IGCKI/IG SABJICHUSA W OCHOBHBIC 3aKOHBI (1)I/I?>I/IKI/I; TpaHUIbl HX
MPUMEHUMOCTH, TPUMEHEHHUE 3aKOHOB B BAKHEUIITUX MPAKTUIECKUX MPHIIOKEHUSX;

— OCHOBHBIC (bPISI/I‘—IeCKI/Ie BCIIMYNHBI U (1)I/I3I/II-IGCKI/IC KOHCTaHTbI, HUX OHNPCACICHUC,
CMBICI, CIIOCOOBI U €IMHUIIBI X U3MEPEHHUS;

— HCIIOJIb30BAHME  OCHOBHBIX  3aKOHOB  €CTECTBEHHOHAYYHBIX  JIUCUUIUIMH B
HpO(bCCCPIOHELHBHOfI ACATCIIBHOCTH, MNPUMCHCHHC MCTOAOB MATCMATUYCCKOI'0O aHalin3a H
MOJIETTUPOBAHUS, TEOPETUYECKOTO U HKCIIEPUMEHTATILHOTO HCCIIEI0BAHUS;

yMeThb:



— OOBSCHUTH OCHOBHBIE HAOIOaeMble IPUPOHBIC U TEXHOTCHHBIE ABICHUS U 3PPEKTHI
¢ mo3unuii pyHIaMeHTaIbHBIX (PU3NYECKUX B3aUMOICHCTBUN;
— TpPUMEHSATh OCHOBHBIE METOAB (U3MKO-MATEMAaTHYECKOrO aHauu3a s pPEeLICHUs

CCTCCTBCHHOHAYYHBIX 3a1a4;

— HCIOJIL30BaTh pPa3IMYHBIC MCETOAWKH (1)I/I3I/I‘IGCKI/IX H3MepeHHI’I u 06pa6OTKI/I

OKCIICPUMCEHTAJIBHBIX JaHHBIX
BJIAA€Th.

— HaBBbIKaMHM HCIIOJIB30BaHHA OCHOBHBIX 061].[6(1)I/I3I/I"ICCKI/IX 3dKOHOB W IIPUHOUIIOB B

BAKHEUILNX IPAKTUYECCKUX IIPUIOKCHUSAX;

— HaBBIKaMH HCIIOJIb30BaHHUA MCETOIOB (bHSquCKOFO MOACIUPOBAHUA B HH}I(CHepHOI;'I

IIPAKTHKE;

— CHOCOOHOCTBIO K CaMOOpraHu3alnuvuu 1 CaMOO6p330BaHI/IIO.

4 OO0beM IHCHHILIMHBI
JTUCHHUILIHHDI

U BHIBI

y4yeHOl padoThl.

O0mas TpyaoeMKOCTh

4.1 O6beM IMCUMIIMHBI U BUABI Y4eOHOH padoThl 10 04HOM dopMe 00ydeHMUs.
O01mas Tpy10eMKOCTh AMCUUILIMHBI COCTaBJsAET S 3aueTHbIe eanHUNbI (180 yacos).

Buj y4eOHoii padoThI qa]i(c):;e. 1 Cemectp 1)12
KonTakTHBIE Yachl (BCero) 102,6/3,2 | 51,25/1,6 | 51,35/1,6
B Tom uncie:
Jlexmmu (J1) 51/1,5 34/1 17/0,5
[Tpaktuueckue 3anstus (I13) 17/0,5 17/0,5 -
JlaGopaTtopHusie padoTs (JIP) 34/1 - 34/1
KonrtakTtHas padota B nepuon arrectanuu (KPAT) 0,35/0,1 - 0,35/0,1
CaMocTosTenpHas paboTta moJ pykoBoactBom| 0,25/0,1 0,25/0,1 -
npenogasarens (CPII)
CamocrositesbHast padora (CP) (Bcero) 41,75/0,8 20,75/0,4 21/0,4
B ToMm uncne:
PacueTHo-rpaduueckue paboThl - - -
Pedepar - - -
Ipyeue 6uovt CP  (echiu  npedycmampusaromcs,
npueooumcs nepeuens 6uoog CP)
1. CocTaBiieHuE IIaHA-KOHCIICKTA JICKITUH 21,75/0,4 | 10,75/0,2 11/0,2
2. TloaroroBka K 3amuTe J1a0OpPaTOpHBIX paboT 10/0,2 10/0,2 -
3. IloaroroBKa K MpakTUYECKUM 3aHSATHIM 10/0,2 - 10/0,2
KypcoBoii npoekt (paboTa) - - -
KonTpoasb (Bcero) 35,65/1 - 35,65/1
®dopma MPOMEKYTOYHOM aTTECTAIUHU:
3a4er +
JK3aMeH +
O01as Tpya0eMKOCTh (Yachl/ 3.e.) 180/5 72/2 108/3

4.2 O6beM QMCUMILIMHBI U BHAbI Y4eOHOH padoThl o 3204HOi (popme 00yueHus
OO0mas Tpy10eMKOCTh IMCHHUIIJIMHBI COCTaBJsAET S 3aueTHbIe equHMIBI (180 yacoB)

. Bcero CemecTpsl
Bup y4yedHoii padoThl 4ACOB/3.c. 1 )
KonTakTHBIE Yachl (BCero) 18,6/2 10,25/1,1 8,35/0,9
B Tom unce:
Jlexmmm (J1) 6/0,6 4/0,4 2/0,2




[Tpaxtrueckue 3ausatus (113) 6/0,6 4/0,4 2/0,2
Jlaboparopusie pabots (JIP) 6/0,6 2/0,2 4/0,4
KonrtakTHas padora B nepuon arrectanuu (KPAT) 0,6/0,2 0,25/0,1 0,35/0,1

CamocrostenpHas  paboTta 1MOA  PYKOBOACTBOM -
npenonaasaresns (CPIT)

CamocrositesqbHas padora (CP) (Bcero) 149/2,8 58/0,8 91/2
B tom uucie:

PacuetHo-rpaduueckne paboTsl - - -
Pedepar - - -
Ipyeue e6uovt CP (eciu  npedycmampusaromcsi,

npugooumcs nepedens uoos CP)

1. CocTaBiieHue MIaHa-KOHCIEKTA KUK 51/0,98 20/0,3 31/0,68
2. TlogroroBka K 3ammMTe JIA0OPATOPHBIX padoT 49/0,91 19/0,25 30/0,66
3. [ToaroToBka K MpakTHYECKUM 3aHATHSIM 49/0,91 19/0,25 30/0,66
Kypcogoii npoekt (padota) - - -
KontpoJb (Bcero) 12,4/0,2 3,75/0,1 8,65/0,1
dopma NpOMEKYTOUHON aTTECTALUN:

3a4der +

JK3aMeH +
O0mas Tpya0eMKOCTb (4achl/ 3.e.) 180/5 72/2 108/3

5 Ctpykrypa u cofep:kaHue U CUUIIMHBI

5.1. CTpyKTypa IUCHUIUIMHBI 17151 O4HOU (hOPMBI 00yUEHUS

Buabl yueOHoii padoThl, BKIOYAS ®opMbl TEKYLIEr0
S | caMOCTOSITEIbHYIO H TPYA0EMKOCTH (B KOHTPOJIA
§ yacax) ycreBaemMocTH
Ne Pasten = (no nHeoensam
n/;1 UCUMILTHHBbI = = 2 cenecmpa)
Auch = E’ a| < = a = ®opma
g B[S =l s | &5 0| & .
¢ &) > @) = MPOMEKYTOYHOH
o = aTTecTAllMH
= (no cemecmpam)
1 cemectp
1. |Mexanuka
-6 [ 12| 7 6,75 KomnokBuym
2. |MonekynsapHas
(usnka. Termosste | 7.15 |10 | 4 5 Tectuposanue
SIBJICHUS
3. |OcroBbl 16l 121 6 9 Brinonnenue
SJICKTPOTMHAMUKH KOHTPOJILHBIX paboT
Hpoweryroumas | 7|34 17] - | - | 025 |2075| - Saver
aTTeCTaIHS.
2 ceMecT
4. |Marnetusm 1-3 | 4 10 5 TectupoBanue
5. |Kone6anus 48 | 4 i 5 Boinonnenue
KOHTPOJIbHBIX PadoT
6. |Onruka 9-14 | 5 24 7 Brimonnenue
KOHTPOJIbHBIX padoT

6




7. |KBanrtoBas ¢pusuka | 13-16 | 4 - 4 KonnokBuym
Hpomesyroumas |15 1171 _|34] 035 | - | 21 [3565 Oxsaven
aTTecTalusl.

HUTOI'O: 51117 34| 0,35 | 0,25 | 41,75 | 35,65
5.2 CTpykTypa IMCHUIUIMHBI 1J1s1 32049HO (popMbI 00yUeHU s
Buabl yueOHoi padoThl, BKIOYAS DopMbI TEKYLLET0
CaMOCTOSITEIbHYI0 H TPY10€MKOCTh KOHTPOJIs
(B yacax) yCIeBaeMoCTH
Ne (no neoensam
~ | Pa3ges AMCHMILINHBI é cemecmpa)
n/n o) > S
=l | < | B &| & ®opma
O <2 | O = NMPOMEKYTOYHOM
Z aTrecTanuu
(no cemecmpam)
1 cemectp

1. | Mexanua 2 2 2 15 Komnoksnym

2. |MonekynsapHas ¢pu3uKa.

TerutoBbIie SIBJIEHUS 1 1 : 23 Tectnposanue

3. |OcHOBBI 1 1 ) 20 Beinonnenue
AJIEKTPOIMHAMUKHI KOHTPOJIBHBIX PaboT
Hpomesicyrorsas 4| 4| 2 |025 58 |3.,75 3auer
aTTecTanusl.

2 cemecTp
4. |Maruetusm 0,5 - 2 24 TectupoBanue
5. |Konebanus Brinonaenune
0,5 - - 26
KOHTPOJIbHBIX paboT
6. |Onrtuka 05| 2 ) 20 Brinonaenune
KOHTPOJIbHBIX paboT

7. |KBaHTOBas pu3nka 0.5 | - i 71 Komoksiywm
Hpowesicyroritas 2 | 2| 4 (035 91 |8,65 DK3aMeH
aTTecTaIusl.

UTOI'O: 6 6 6 | 0,6 149 12,4




5.3 Conepxxanne pa3iejioB IMCHUILINHBI «PHU3HKa», 00pa3oBaTeibHbIE TEXHOJIOTUI

JlekunoHHBIN Kypc

HanmenoBanue | 1PYA0eMKOCTH @opmupy Oopa3oBare-
Ne TeMBbI (uacer / 324. ej.) Conep:xanue eMpIC PesyapTatel ocoenus JIbHbIE
e — DO 300 KOMIIeTeH| (3HATh, yMeThb, BJIAJI€Th) TeXHOIOLHMH
107071
1 cemectp
1 Mexannka 12/0,34 | 2/0,2 | 1.1 Mexanudeckoe nBuxkeHue. MarepuanbHas | OK-7 3HATh: Cnatin-
touka. Cucrema orcuera. Tpaekropus. [lyte u — OCHOBHBIE ¢busnueckue | JeKIUU
nepeMeIieHue. CxopocTb. MrHoBeHHas SIBJICHUSI 1 OCHOBHBIC 3aKOHBI
CKOpOCTb. VYckopenue. OTHOCUTENBHOCTD buzuku; TPAHMILIBI ux
nBikeHust. ClI0KeHHne CKOPOCTEH. MPUMEHUMOCTH, TTPUMEHEHUE
1.2 PaBHOMEpHOE UM  PaBHOYCKOPEHHOE 3aKOHOB B BaKHEHIIMX
IIPSAMOJIMHENHOE JBIOKCHUE. YpaBHeHHe [IPAKTUYCCKUX
MPSMOJIMHENHOTO PAaBHOYCKOPEHHOTO MPUIOKEHUSX;
JIBIDKCHHSL. I'paduxu 3aBUCUMOCTH — OCHOBHBIE (busnueckue
KMHEaMaTUYEeCKUX BEJIUYMH OT BPEMEHU B BEJIMYMHBI U  (pu3nveckue

PaBHOMCPHOM 1 PaAaBHOYCKOPCHHOM JIBUKCHHU.

1.3 CBobGomHoe maaeHHWEe Tel. YCKOpPEHHUe
CBOOOHOTO MaJCHHUS.

1.4 KpuBonuHelHOe JBUKEHHUE TOYKH Ha
npuMepe  JBWKEHHUS TI0  OKPYKHOCTH €
MMOCTOSHHOM o MOAYJIIO CKOPOCTH.
[lenTpocTpeMUTENHEHOE YCKOPEHHUE.

1.5 MWuepums. IlepBbiii 3akoH  HbroToHa.
WNuepumanpHasg cucrema ortcuera. [IpuHnmn

OTHOCUTENBbHOCTH ["anuies.

1.6 Macca. Cuna. Cunsl B npupoje. [Tpunnun
CyNEpHo3uIMu CWI. MOMEHT Cuibl. ¥YClOBHE
paBHOBecus Tei. LleHTp TsxecTu.

1.7 Bropoii 3akoH HsroTona. Tperuil 3akoH
Herotona.

1.8 Cunsl ynpyroctu. 3akoH ['yka.

1.9 Cunsbl Tpenus. Koadduument tpenus. 3akoH
TEHUS CKOJIbKEHUS.

1.10 Cunpl TarOTEHMs. 3aKOH BCEMHPHOIO

KOHCTAHTBI, UX ONPCACIICHUC,
CMBICJI, CIIOCOOBI U CAMHUIIBI
X U3MCPCHU,

— UCITIOJIB30BaAHUC OCHOBHBIX
3aKOHOB

€CTECTBEHHOHAYYHBIX
JMCITUTLTHH B
npogeccuoHaIbHON
JICATENIbHOCTH, TPUMEHCHHE
METOJIOB  MaTeMaTH4YECKOTO
aHaIM3a W MOJIEIMPOBAHUS,
TEOPETUYECKOTO "
IKCTIIEPUMEHTAIEHOTO
YCCIICIOBAHHS;

yMeThb:

— OOBSICHUTD OCHOBHBIE

HaOII0TaeMble TPUPOTHBIC U
TEXHOTCHHBIE  SBJICHUS U
2 dexTs c O3




Tsarotenns. Cunbl TsokecTh. Bec Tena. J[Bukenue
TeJa TOJ JICMCTBUEM CUJIBI TSXKECTH. [[BUXKeHUE

UCKYCCTBEHHBIX  CIYTHMKOB.  HeBecemocTb.
IlepBasg kocMHuUecKasi CKOPOCTb.
1.11 HWmnynbc Tema. 3akoH  COXpaHEHUSA

uMIrynbca. PeaktuBHoe nBuxeHue. PakeTsl.

1.12 Mexanndeckas pabota. MoIHOCTh

1.13 Kunernueckass U MOTEHIUATbHAS YHEPTHUSL.
3aKOH COXpaHEHUS DJHEPrMM B MEXaHUKE.
[Tpocteie Mexanu3mbl. Koadduiment noaesHoro
NENCTBUS MEXaHU3Ma.

1.14 {aBnenue. 3akon [lackamnst mms »uakocTen
u ra3oB. luapocraTuueckoe — JaBJICHHUE.
Coob6maronmecs: cocynsl. [Ipuanun ycrpoiictsa
THIPaBIMYECKOTO npecca. ATMocdepHoe
naieHue. M3mMeHeHne aTMOCepHOro JaBieHUS
C BBICOTOM. bapoMeTpbl 1 MaHOMETPHI.

byHIaMEHTATBHBIX

buznuecKux
B3aUMOJCHCTBUIM;

— IPUMEHSTh OCHOBHBIC
METO/IbI ¢buzuKo-
MaTeMaTUYeCKOTO  aHalu3a
ISt pelIeHus
€CTECTBEHHOHAYYHBIX 3a7ay;
— UCTIOJh30BaTh  Pa3IMYHBIC
METOUKU buznueckux
U3MEpEHH u  00paboTKH
IKCIIEPUMEHTAITLHBIX
JAaHHBIX;

BJIAJ1€Th:

— HaBbIKAMHM MCIIOJIb30BaHUS
OCHOBHBIX 00IIEPU3NYECKUX
3aKOHOB M TNPUHIMIIOB B

1.15 ApXI/IMeIIOBa CcHJa JJIS KUJIKOCTEH M ra3oB. Ba)KHEUIIIUX IIPaAKTUYECKUX
VYcnoBue IUIaBaHUS TE€I Ha IMOBCPXHOCTH IPUIOKECHUAX
KUIKOCTH. I[BI/I)KGHI/IC KUIKOCTHU IIO pr6aM. — HaBBIKAMU WCIIOJIB30BAHUS
3aBUCUMOCTD AaBJICHUS KUIAKOCTH OT CKOPOCTHU METOI0B (I)I/I3I/I‘leCKOl"O
€C TCUCHUA. MOJEINPOBAHUSI B
WHXEHEPHOU MPAKTUKE;
— CIOCOOHOCTbHIO K
caMOOpraHu3alu u
caM000pa30BaHHUIO.
Monekynspuas | 10/0,32 1/0,1 | 2.1 OneiTHOE ~ oOocHOBaHWE  OCHOBHBIX | OK-7 3HATh: Jlexuuu-
¢u3uka. MTOJIOKEHUI MOJIEKYJIIPHO-KHHETHYECKON — OCHOBHBIE ¢usnueckue | 6ecebl
TennoBbie teopun. B3aumopeiictBue monekyn. Macca u SIBJICHUS] 1 OCHOBHBIE 3aKOHBI
SIBJICHUSL. pasmepbl  Mousiekys. KomnuecTBo  BemiecTsa. busuky; TPaHMIIBI ux
Momnb. IlocrosiHHas ABoraapo. bpoyHoBckoe NPUMEHUMOCTH, TPUMEHEHUE
newxkenne. ubdysus. 3aKOHOB B Ba)XHEHIIUX
2.2 UneanbHblid ra3. CBsA3b MEXIY JaBIECHUEM U MPaKTUYECKUX
CpelIHEM KWHETUYECKOM DJHEpruerd MOJIEKYI NIPUJIOKEHUSX
UIEeNbaHOr0  raza  (OCHOBHOE  ypaBHEHHE — OCHOBHBIE ¢busnueckue
MOJICKYJIIPHO-KHHETUUECKOU TeOpHH). TernaoBoe BETMYMHBI W (U3HYECKHUE




paBHOBecue. TemmepaTypa M €€ HU3MEpEHHE.
AbOcomoTHas TemmneparypHas mkana. CBs3b
TEMIEpaTypbl CO  CpelHed  KUHETUYECKOU
sHeprueil yactul raza. CKopocTb MOJIEKYI rasa.
N3mepenne ckopoctu mosiekyn. OnwiT TepHa.
2.3  VYpaBuenue MenneneeBa-Knanelipona
(ypaBHEHHE COCTOSIHUSI HJEAJIbHOTO  rasa).

YHuBepcanbHas razoBas [MOCTOSTHHASI.
N3orepMuuecknii, H30XOPHBIM U H300apHBINA
IIPOLIECCHI.

2.4 BuytpeHnHsis sHeprust. KonnuecTBo TEIoThI.
TemioeMKoCTb BELIECTBA. Pabora B
TEPMOJMHAMHUKE.

2.5 3aKOH COXpaHEHUs PHEPrUUM B TEIUIOBBIX
nporeccax (TEpBBIA 3aKOH TEPMOIUHAMUKH ).
[IpruMmeHeHne nepBoro 3aKk0Ha TEPMOJIUHAMUKH K
n3omnpoiieccaM. AJuaaaTHbIA Mpolece.

2.6 HeoOpaTuMoOCTh TEIUIOBBIX IMPOILECCOB.
Btopoii  3akoH  TEpMOJMHAMUKH H  €ro
CTAaTHUCTHYCCKOEC MCTOJIKOBAHHE.

2.7 Tlpeobpa3oBaHue DSHEPTUU B TEIIOBBIX
npurarensx. [IpuHIUI JEHCTBUS  TEIIOBBIX
npuratenei. KIIJI temnoBoro aBuratelss M €ro
MaKCHMAaJIbHOE 3HAaUYCHHUE.

2.8 Mogenu rasa, >KMJAKOCTH M TBEPAOrO Tela.
[IpeoOpazoBanre HSHEPruM pPH  H3MEHEHHSX
arperaTHoro COCTOAHMs BeniecTra. Mcnapenue u
KoHJeHcauus. HachIeHHBIH 1 HEHACBIIIEHHBIN
napsl. BiiaxkHoCTh Bo3iyxa. KureHne )xuikocTu.
3aBUCUMOCTh TEMIEPATypbl KUEHHS >KUJIKOCTU
OT JTaBIICHUS.

2.9 Kpucrammmueckue u aMop¢HBIe Tena.
MexaHn4ecKkre W TEIUIOBbIE CBOMCTBA TBEPIBIX
Tels. Yrpyrue aedopmaruu.

2.10 IloBepXHOCTHOE HATSHKEHUE >KUIKOCTEM.
Cuna ITIOBEPXHOCTHOI'O HaTsOKEHUE.

KOHCTAHTHI, HX OIpeCIICHHE,
CMBICJI, CIIOCOOBI U €IWHUIIBI
UX U3MEPEHUS;

— HCIIOJIb30BAHME OCHOBHBIX
3aKOHOB
€CTECTBCHHOHAYYHBIX
JUACLIUIUTHH B
npohecCuOHATBLHOM
JCATCIIbHOCTH, TPUMEHCHHE
METOJI0OB  MaTEMAaTHYECKOI0
aHaJM3a M MOJICITMPOBAHMS,

TEOPETUICCKOTO 51
9KCIIEPUMEHTAJILHOTO
HCCIICIOBAHMS;

yMeTbh:

— OOBSICHATH OCHOBHBIE

Ha0JII0/1TaeMble TPUPOJHBIE U
TEXHOTCHHBIC  SIBJICHUS U

3¢ dexTs c TTO3UIINI
byHIaMeHTaIbHBIX
buznIecKux
B3aUMOJICUCTBHI;

— IPUMEHSTH OCHOBHBIE
METO/IbI ¢busuKo-
MaTE€MaTU4YeCcKoro  aHaiu3a
TUTSt petieHus

CCTCCTBCHHOHAYYHBIX 3a1a4;
— UCIIOJIb30BaTh  PAa3JIMYHBIC

METOMKHU buznyeckux
u3MepeHuil U 00paboTKu
IKCIEPUMEHTATBHBIX
JTAHHBIX;

BJIaJeTh:

— HaBbIKAMM MCIIOJIb30BaHUS
OCHOBHBIX 001IeU3NYECKUX
3aKOHOB M NPHUHILHUIIOB B
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CwmauuBanue. Kanusuisipasie siBICHUS. BUKHEHIIUX  MPAKTUYECKHUX
MPUIOKEHUSX;
— HaBBIKAMH MCITOJIb30BaHUS
METOJIOB (usmueckoro
MOJICITUPOBAHUS B
WHKEHEPHOU IIPAKTHKE;
— CIHOCOOHOCTBIO K
caMOOpraHu3alu 51
caM000Opa30BaHHUIO.
OcHoBBI 12/0,34 1/0,1 | 3.1 Dnekrpusanus Ten. Dnekrpuueckuit 3apsa. | OK-7 3HATH: Cnaiin-
AIEKTPOIMHAMH BzaumoneiicTBue 3apsKCHHBIX Tell. — OCHOBHBIE (buzmdeckue | JeKIuu
KU DJIEMEHTAPHBIN AJNEKTPUYECKUN 3apsii. 3aKOH SIBJICHUS. ¥ OCHOBHEIC 3aKOHEI
COXpaHEHHUS JJICKTPUYECKOTO 3apsia. 3aKoH bu3uKy; TPaHMIIBI HX
Kynona. MPUMEHUMOCTH, TPUMEHEHUE
3.2 Dnekrtpuyeckoe Tnosne. HampsbkeHHOCTH 3aKOHOB B BaKHEHIIINX
ANEKTPUUYECKOTO TIOJA. DJIEKTPUUECKOE TI0JIe MPaKTUYECKUX
TodyeyHoro 3apsaa. llpuHunun cyneprno3unuu MPUIOKEHUSX
nosieit. [I[poBOAHUKY B 3JIEKTPUUYECKOM TOJIE. — OCHOBHEIE (busnueckue
3.3 JIMDNEeKTPUKA B DJICKTPUYECKOM  IIOJIC. BEIMYMHBI W (U3HYECKHUE

JnanexTpudeckasl IPOHUIIAEMOCTb.

3.4 Pabora >J€KTPOCTATHYECKOTO TMOJS TMpH
NepeMelieHu  3apsja. [ToTeHunanbHOCTD
AIIEKTPOCTATUYECKOTO OIS,

3.5 Ilorenuuan W pa3HOCTh TMOTEIHHAJIOB.
OKBUINIOTEHLMAIBHBIE  NOBEPXHOCTH.  CBs3b
HANPSDKEHHOCTH € Pa3HOCTHIO MOTEHLIMAJIOB.

3.6 DOnextpuueckass eMKoOCcTb. KoHzaeHcaTop.

EMKOCTP TUIOCKOTO KOHAEHCATOpa. DHEprus
AIIEKTPOCTATUYECKOTO oJIs TJIOCKOTO
KOHJIEHCATOPA.

3.7 Dnektpudeckuii Tok. Hocurenu cBoOOTHBIX
AIIEKTPUYECKUX 3apsJI0B B METalIaX, KUIKOCTSIX
u razax. Cwia toka. Hanpsbxkenue. 3akon Oma
JUISE ydacTka LEMH. ConpoTuBieHue
IIPOBOJHUKOB. [TocnenoBarensHOE "
napajuleJIbHOE COeIMHEHNE POBOIHUKOB.

KOHCTAHThI, UX ONPCACIICHUC,
CMBICII, CIIOCOOBI U CANMHUIIbI
X U3MCPCHHUA,

— UCITIOJIB30BaAHUC OCHOBHBIX
3aKOHOB

€CTECTBEHHOHAYYHBIX
JIMCITUTLTHH B
npogeccuoHaIbHON
JICATENIbHOCTH, TPUMEHCHUE
METOJIOB  MaTeMaTH4YECKOTO
aHaIM3a W MOJEIMPOBAHUS,
TEOPETUYECKOTO u
IKCTIIEPUMEHTAIBHOTO
VICCIIC/IOBAHHS;

yMeThb:

— OOBSICHUTD OCHOBHBIE

Ha6J'IIOJIaCMBIC MPUPOAHLIC U
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3.8 PaGota u mMomHOCTh TOKa. 3akoH JKOyJsi- TEXHOTCHHELIE  SIBJIEHUS U
Jlenna. OnexrtpoaBwxkymias cuia. 3akoH Owma 3P PeKTHI c MO3ULUI
JIJIS TIOJTHOM LIEeTIH. byHIaMEHTATBHBIX
3.9 DnekTpoHHass NTPOBOJUMOCTH METAJIIOB. buznuecKux
CBepXIIpOBOAUMOCTb. B3aUMOJCHCTBHUM;
3.10 DnexTpuyeckuii TOK B pacTBOpax u — IIPUMEHSTh OCHOBHBIE
pacruiaBax 3JIeKTPOJIMTOB. 3aKOH AJICKTPOJIN3A. METOIBI ¢buzuKo-
3.11 DNEeKTPUUYECKUI TOK B rasax. MaTEeMaTH4YeCKOro  aHaJn3a
CaMOCTOATENbHBIE W HECAMOCTOSTEIIHbHBIN InIE: pelieHus
paspsasl. [lonarue o miasme. €CTECTBCHHOHAYYHBIX 33724,
3.12 Tok B Bakyyme. ODJEKTPOHHas 3MHCCHSI. — MCIOJB30BaTh  Pa3IM4YHbIE
Huon. Tpuon. DnekTpoHHO-Ty4YeBas TpyOKa. METOIUKHU (bu3IecKuX
3.13  IlonympoBoguuku. CoOcTBeHHas U u3MepeHnii M 06paboTKM
MNpuUMECHasA IPOBOAMMOCTL IIOJYIIPOBOAHUKOB. SKCIEPUMEHTAIIBHBIX
P-n  mepexox. IlomynmpoBOAHUKOBBIM — JUOA. JIAHHBIX;
Tpansucrop. BJIAJI€Th.
— HaBBIKAMH MCIIOJIb30BaHUS
OCHOBHBIX 00IIEPU3NYECKUX
3aKOHOB M IPUHIHUIIOB B
BOXHEHIINX  TPAKTHYECKUX
MPUIIOKEHUSX;
— HaBBIKAMHM MCIIOJIb30BaHUS
METOJIOB (usnueckoro
MOJICTUPOBAHUS B
WH)XCHEPHOW MPaKTHKE;
— CHOCOOHOCTBIO K
caMOOpraHu3alu 51
caM000pa30BaHHUIO.
2 ceMecTp
MarueTnsm 4/0,12 | 0,5/0,05 | 4.1 MaruuTHoe  B3auMojeicTBue  TokoB. | OK-7 3HATh: Jlexmms-
MarnutHoe nojne. MHAyKIus MarHuTHOrO MOJIS. — OCHOBHEIC dusznyeckue | BU3yanusa-
Cwita, nedcTByIOIas Ha MPOBOJHHUK C TOKOM B SIBJICHUSA M OCHOBHBIC 3aKOHBI | ITUS
MarHuTHOM 1one. 3akoH Awmrmepa. JleiicTBue buzukw; TPaHUIBI X

MarHuHOTO TIOJISI Ha JBIOKYIIHUics 3apsn. Cuia
Jlopenua.
4.2 MarauTHBIE CBOMCTBA BemiecTB. MarauTHas

OPUMECHUMOCTH, IIPUMCHCHHUC
3aKOHOB B Ba)KHEHIITNX
MMPAKTUYCCKHUX
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IPOHUIIAEMOCTb.

4.3 DnerpoMarHuTHasT MHAYKUMs. MarHuTHbINA
HOTOK. 3aKOH 3JIEKTPOMAarHUTHOM WHIYKIUH.
[IpaBuno Jlenma. BuxpeBoe 3ieKTpUUYECKOE
noJie. SIBnenne CaMOWHIYKIIHH.
WNHAYKTUBHOCTH. DHEPTUsl MArHUTHOTO TIOJISL.

HPUIOKCHUSX;

— OCHOBHBIE ¢busnyeckue
BENMYMHBI ¥ (usndeckue
KOHCTaHTBI, UX OIpE/eNICHHE,
CMBICTI, CIIOCOOBI M €AMHUIIBI
UX U3MEPEHUS;

— HCTOJIb30BaHNE OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JMCLUTUTAH B
npodeccroHanbHON
NeSITeIbHOCTH, PUMEHEHHE
METOJIOB  MaTeMaTH4YECKOTO
aHaJIM3a W MOJEIHPOBAHUA,

TEOPETUYECKOTO u
9KCIIEPUMEHTAIILHOTO
UCCIIEI0BaHMS;

yMeThb:

— O0BACHUTD OCHOBHbIE

Ha6JHO,Z[aCMBIe MNpUPOAHBIC U
TCXHOI'CHHBIC SABJICHUA n

3¢ deKTh c O33N
(dyHIaMeHTaJIbHbIX
(busznueckux
B3aUMOJCHCTBUM;

— IPUMEHSTH OCHOBHbIE
METO/IbI buzuko-
MaTeMaTHYeCKOTr0  aHaln3a
TUIS peLIeHus

C€CTCCTBCHHOHAYYHBIX 3a1a4;
— UCIOJIb30BATh  PA3JIMYHBIC

METOAMKH busnueckux
u3MepeHul u  00paboTKH
9KCHEPUMEHTATBHBIX
JTAHHBIX;

BJIAJ1eTh:
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— HaBBIKAMH HUCIIOJIb30BAHUS
OCHOBHBIX 00MIe(hU3NIECKUX
3aKOHOB ¥ TPHHLUIIOB B

BAKHEUIINX  IPAKTUYECKUX
MPUIOKEHUSX;

— HaBBIKAMH HCIIOTH30BAHUS
METO/IOB (usnueckoro
MOJICITUPOBAHUS B
WH)XCHEPHOU MPaKTHKE;

— CIIOCOOHOCTBIO K
camMoopraHu3aluu u
camM000pa30BaHUIO.

Konebanus 4/0,12 10,5/0,05 | 5.1 Tapmonuueckue konebanus. Ammumryaa, | OK-7 3HATh: Jlexnuu-
nepuos M dvacrora kojedanuil. CBOOOIHBIE — OCHOBHBIE ¢busnveckue | 6eceap
konebanusi. MaremaTndeckuit MasTHUK. [lepuon SIBJICHUS U OCHOBHBIE 3aKOHBI
KoJie0aHui MaTeMaTHIECKOTO MasTHUKA. busukw; TPaHUIIBI 170'¢
Konebanus rpysa Ha npy>KuHe. MPUMEHUMOCTH, TIPUMEHEHHE
5.2 IlpeBpallienre SHEPTUU IPU TaPMAHUUECKUX 3aKOHOB B BOKHENIINX
KOJIeOaHUsX. BoinyxxaeHHbie Kosie0aHusl. MPAKTHYECKHUX
Pe3onanc. ABrokoneOaHus. IPUIIOKEHUSX;

5.3 PacnpoctpaneHue konebGaHUN B YIPYTrUX — OCHOBHBIE ¢busnueckue
cpenax. [lomepeunbie M TPOIOIBHBIE BOJHBL BEJIMYMHBI U (pu3Uveckue

Jlinaa BomHbl. CBA3b  NIMHBI  BOJIHBI  CO
CKOPOCTBIO €€ paclpoCTpaHEHHs. 3BYKOBbHIE
BosIHBL. CKOpocTh 3Byka. ['pomkocTh 3BKa U
BBICOTA TOHA.

5.4 CBoOoJHBIE JIEKTPOMAarHUTHBIE KOJEOaHUsS
B KoHType. [IlpeBpamienue  sHeprum B
KosiebarenbHOM KOoHType. CoOCTBEHHast 4acToTa
Kojie0aHul B KOHTYpE.

5.5 BBIHY)XJeHHbIE >JIEKTPUUYECKHE KOJIeOaHusI.
IlepemeHHBIN 3neKTpUYecKHil TOK. I'eHepaTop
IIEPEMEHHOI0 TOKa. Pe30HAHC B 3JIEKTpUUECKON
nenu. Tparcdopmarop.

5.6 DnekTpomarHuTHble BOJIHBL. CKOpPOCTH HX
pacnpoCcTpaHEHHS. CBoiicTBa

KOHCTaHThI, UX OINpe/AesiCHuE,
CMBICJI, CITIOCOOBI U €IUHUIIBI
UX U3MEPEHUS;

— HCHOJL30BAaHUE OCHOBHBIX
3aKOHOB

€CTCCTBCHHOHAYYHBIX
TUCIUTLTAH B
npodecCuoHaATBHOM
NEeSTENbHOCTH, TMPUMEHEHHE
METOJIOB  MaTeMaTHYECKOTO
aHaJM3a M MOJIEIUPOBAHMS,
TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO
WCCIICIOBAHMS,
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AIIEKTPOMArHUTHBIX BOJTH. [MpuHIIMT
PaIHOCBSI3H.

yMeTh:

— OOBSCHHUTD OCHOBHBIE
HaOJro1aeMble IPUPOTHBIE U
TEXHOT€HHBIC  SIBJICHHUS U

3¢ heKTh c MO3UIINI
byHIaMEHTATBHBIX
(busmueckux
B3aUMOJCHCTBHUM;

— IIPUMEHSTh OCHOBHBIC
METO/IbI ¢busnKo-
MaTeMaTUYeCKOTO  aHalu3a
TUTS pelIeHUS

CCTCCTBCHHOHAYYHBIX 3a1a4;
— UCIOJIB30BaTh  PA3JIMYHBIC

METOMKHU duznyecKux
U3MEpEHH ©  00paboTKu
IKCHEPUMEHTATBHBIX
JAaHHBIX;

BJIAJ1€Th:

— HaBbIKAMM MCIIOJIb30BaHUS
OCHOBHBIX 00IIeU3NYECKUX
3aKOHOB M NPHUHLHUIIOB B
BOXHEMIINX  MPAKTUYECKUX

MPUIIOKEHUSX;
— HaBBIKAMH HCIIOTH30BAHUS
METOJIOB (usnueckoro
MOJICTTUPOBAHUS B
WH)XCHEPHOU MPaKTHKE;
— CITIOCOOHOCTBIO K
camMoOpraHu3aluu u
caM000pa30BaHHUIO.
OnTHka 5/0,14 0,5/0,05 | 6.1 Cer kak »snekTpomarauTHas BosHa. | OK-7 3HATD: Jlexums-
[TpsiMonMHEHHOE  pacIpOCTpaHCHHWE  CBETA, — OCHOBHBIC (u3nyueckre | BU3yaan3a-
OTpakeHHE U TpeoMiIeHne cBeTa. Jlyu. SIBJICHUSI 1 OCHOBHBIC 3aKOHBI | U
6.2 CxopocTh cBeTa. 3aKOHBl OTpPaK€HUS U buznky; TpaHUIBI ux

MPCJIOMJICHUSA CBCTA. Ilokazarens MMPCJIOMJIICHUSA.

IMPUMCHHUMOCTH, TPUMCHCHUC
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[Tonnoe oTpaxenue. [IpeaenbHbIN yroa MOIHOTO
oTpakeHus. Xox iy4yed B npusme. Iloctpoenue
M300paKeHHs B INIOCKOM 3epKalie.

6.3 CoOwuparomass W pacceuBarolias JIMH3BL
[TocTpoenue nzobpaxenuit B nuHze. Dopmyna
TOHKOM JMH3BI. [IpuMeHEHUE JIMH3 B TEXHUKE U
JKU3HMU.

6.4 Wuarepdepennus csera. KorepeHTHOCTS.
Hudpaxkus cera. [udpakuumonnas pemierka.
[Monsipuszanusa cBera. I[lonmepeuyHOCTh CBETOBBIX
BoJH. J{ucnepcus cera. Cnektp. CeKTpOCKOIL.
[IIxana 3MeKTpOMarHUTHBHIX BOJIH.

6.5 DeMeHTbl TEOpUU  OTHOCUTEIBHOCTH.
[TpuHIMI OTHOCHUTEJIBHOCTH DOHHIITENHA.
CkopocTh CcBeTa B BaKyyMe€ Kak MpeaeibHas
CKOpoCTh Tiepefaun curHaia. CBsi3p MexIy
Maccoi U SHepruen.

3aKOHOB B BaKHEHIITNX
MPaKTUYECKUX
MPUIOKEHUSX;

— OCHOBHBIE ¢busnyeckue
BEIUYMHBI W (U3HYECKHUE
KOHCTaHTBI, UX OMpE/esiCHuE,
CMBICJI, CIIOCOOBI U €IWHUILIBI
WX U3MEPEHUS;

— HCITOJIB30BaHUE OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JACIUATIIHH B
npodeccuoHaTbHON
NeSATEeIbHOCTH, TPUMEHEHUE
METOJAOB  MAaTEMAaTHYECKOIO
aHajgM3a W MOJCIUPOBAHUS,

TEOPETUYECKOTO u
9KCIIEPUMEHTAIILHOTO
UCCIIEI0BaHMS;

yMeThb:

— O0BACHUTD OCHOBHBIE

Ha6JHOZ[aeMBIC MNPpUPOAHBIC U
TCXHOI'CHHBIC SABJICHUA n

3¢ dexTh c MO3ULUI
(byHIaMeHTaJIbHbIX
buznuecKkux
B3aUMOJCHCTBUM;

— IPUMEHSTH OCHOBHbIE
METO/IbI buzuko-
MaTeMaTHYeCKOTO  aHalln3a
TUIS peLeHus

€CTCCTBCHHOHAYYHBIX 3a1a4;
— UCHOJIb30BATh  PA3JIMYHBIC

METOAUKH bu3nueckux
u3MepeHul u  00paboTKH
9KCHEPUMEHTATbHBIX
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TIAHHBIX;
BJAJ1eTh:
— HaBBIKAMH HUCIIOJIb30BAHUS
OCHOBHBIX 00MIe(hU3NIECKUX
3aKOHOB ¥ TPHHLUIIOB B

BAKHEUIINX  IPAKTUYECKUX
MPUIOKEHUSX;
— HaBBIKAMHM HUCIOJIb30BAHUSA
METO/IOB (usnueckoro
MOJICJIUPOBAHUS B
WH)XCHEPHOU MPaKTHKE;
— CIOCOOHOCTHIO K
camMoopraHu3aluu u
camM000pa30BaHUIO.
KBanToBas 2/0,056 10,5/0,05 | 7.1 TennoBoe uznydyenue. [loctosunas [lnanka. | OK-7 3HATh: Jlekumsi-
¢duznka ®otordpdexr. Ombrter  CroneroBa. KBaHTHI — OCHOBHBIE ¢busnveckne | BU3yanm3a-
CBeTa. YpaBHeHue DiHIITeHA TUTSE SIBJICHUS U OCHOBHBIC 3aKOHBI | U
dorordpdekra. T'mmoreza Jlym npe bpoiins. busukw; TPaHMIIBI ux
Hubpaxkmus  snextpoHoB.  KopmyckynspHo- MPUMEHUMOCTH, TPUMEHEHHE
BOJIHOBOM JTyaJIu3M. 3aKOHOB B BaKHEHIIMX
7.2 OnwiT Pe3epdopaa ans paccesHUs 0-4acTHIL. MPaKTUYECKUX
Snepnas monens aroma. KBaHTOBBIE TTOCTYJIATHI MPUIOKEHUSX;
bopa. MHcnyckanue U TMOIJOLIEHUWE CBETa — OCHOBHBIE ¢busnueckue
aroMamu. HemnpepblBHBII W JIMHENYaThIN BETMYMHBI W  (U3HUECKHUE

cnekTpsl. CriekTpaibHblil aHanu3. Jlazep.

7.3 CoctaB sapa aroma. HykioHHas Monenb
aapa. 3apsa sapa. MaccoBoe 4YHCIO siipa.
W3otombl. DHeprus CBSA3M YaCTUIl B SpE.
PaanoakTUBHOCTb. O M B-4aCTHUIIBI, Y-U3ITyUEHHE.
3aKOH PaAMOAKTUBHOTO pacmaza. Meroas
HaOJIOIHUST U PETUCTPALlUU YacTHIl B SAEPHOM
¢uzuke.

7.4 Snepubie peakuuu. CoxpaHeHHe 3apsaa U
MaccoBOTO 4YHCIa TIPU SIJACPHBIX PEaKIHUsX.
Henenune sgep. Cunres sgep. TepmosaepHas
pcaKknus. BLI)IeJIeHI/Ie OHCPIrun npu ACJICHUU U

KOHCTaHThI, UX OINpe/eSICHuE,
CMBICJI, CITIOCOOBI U €IUHUIIBI
UX U3MEPEHUS;

— HCHOJL30BAaHUE OCHOBHBIX
3aKOHOB

€CTCCTBCHHOHAYUYHBIX

TUCITUTLTAH B
npodecCuoHATBHOM

NEeSTENIbHOCTH, TMPUMEHEHHE
METOJIOB ~ MaTeMaTHYECKOTO
aHaJM3a M MOJIEIMPOBAHMS,
TEOPETUIECKOTO "
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cuHTe3e  saep. Mcmomp3oBaHue — siAepHOM
sHepruu. SnepHeii  peakrop. Jlozumerpus.
buonornyeckoe B3aUMOCHCTBIE panauo-
AKTUBHBIX U3JIy4CHUH.
7.5 DnemeHTapHble yacTuilbl. PyHIaAMEHTaIb-
HBIC B3aMMOJCHCTBHSI.

IKCIIEPUMEHTAIILHOTO
HCCIICIOBAHMS;

yMeTh:

— OOBSICHATH OCHOBHBIE

HaOJro1aeMble IPUPOTHBIE U
TCXHOTCHHBIC  SIBIICHUS U

3¢ heKTh c MO3UIINI
byHIaMEHTATBHBIX
(busmueckux
B3aUMOJCHCTBUIM;

— IIPUMEHSTh OCHOBHBIC
METO/IbI ¢busuKo-
MaTeMaTUYeCKOTO  aHalu3a
TUTS pelIeHus

C€CTCCTBCHHOHAYYHbIX 3a1a4;
— UCIIOJIB30BaTh  PAa3JIMYHBIC

METOMKHU buznyecKux
U3MEpEHH u  00paboTKH
9KCHEPUMEHTATBHBIX
JAHHBIX;

BJIA/1€Th:

— HaBbIKAMM MCIIOJIb30BaHMS
OCHOBHBIX 001IePU3NYECKUX
3aKOHOB M NPHUHLHUIIOB B
BOXHEHIINX  MPaKTUYECKUX

NPUIIOKCHUSX;
— HaBBbIKAMU HCIIOJIB30BAHUS
METOJIOB (usnueckoro
MOJICTTUPOBAHUS B
WH)KCHEPHOW MIPAKTUKE;

— CITOCOOHOCTHIO K
caMOOpraHU3aIH u
caM000pa30BaHHUIO.

UTOoro

51/1,5

6/0,6
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5.4 IlpakTHYeckne M CEeMHMHAPCKHE 3aHATHS, UX HAUMEHOBAHHE, COJEpP:KAHHUE U
00LeM B yacax

Ne O0beM B yacax /
Ne paznena HaumeHoBaHMe NPAKTHYECKUX U
n/ AUCHMILINHBI CEeMHHAPCKUX 3aHATHIA TPYROEMEKOCTE B 3.€.
n 0®0 | 390
1 cemectp
1.|Pa3nmen 1 Kunemaruka MOCTYIATEIHbHOTO u 2/0,05 1/0,1
BpAaIllaTeIbHOTO ABM)KECHUS
2.|Pazmen 1 JlMHaMHKa TIOCTYIMATEIHLHOTO W BPaIaTeIbHOTO 3/0,1 1/0,1
JIBUKCHUS
3.|Pazgen 1 3aKOHbBI COXpPaHEHUSI UMITYJIbCA U 2/0,05 -
SHEPIrUuu
4.|Pazgen 1 3aKkoHbl COXpPAHEHUST MOMEHTAa HUMIyJibca | 2/0,05 -
SHEPTUHU MPHU BpaAIIATEIbHOM JBHKEHUU
5.|Pa3nern 2 YpaBHEHHE COCTOSIHHS MJCAbHOTO  rasa. 2/0,05 1/0,1
["a30BbIe 3aKOHBI. SIBIICHUS MTEpeHOCca
6.|Pa3znen 2 DU3NYECKUE OCHOBBI TEPMOIUHAMUKHA 2/0,05 -
7.|Paznen 3 OrmpenesieHHe  OCHOBHBIX  XapaKTEPUCTHUK 2/0,05 1/0,1
AIIEKTPUYECKOTO TMOJIS
8.|Pa3nen 3 JBuxenue 3apsKEHHON YaCTULIbI B 2/0,05 -
AIIEKTPUYECKOM T10JIe
9.|Pa3nen 3 TlocienoBaTenpHOE u napasieibHOe 2/0,05 -
COCIMHEHUE MOTpeOUTENel 3IEKTPUUECKOTO
TOK. Pacyer anexkrpuyeckon uenu
10.|Pa3znmen 5 CaeroBbIe KBaHTHI. [lelicTBue cBeTa - 2/0,2
Hroro 17/0,5 6/0,6
5.5 JlaGopaTopHbIe 3aHATHS, HX HAUMEHOBaHHE H 00BbEM B Hacax
Ne Ne pa3nena HaunmeHoBaHnue O0bem B yacax /
n/n | AUCHHUIIMHBI JIa00paTOPHBIX padoT TPYAOEMKOCTb B 3.e.
(0010 300
1. |Paznen 1 W3mepenune yckopeHus Tena - 2/0,2
2. |Paznmen 4 N3yuenue MarHUTHOTO oI 2/0,06 -
MTOCTOSIHHOTO MarHuTa
3. |Pazgen 4 HaOmonenue nelicTBUS MArHUTHOTO TTOJIS 2/0,06 2/0,2
Ha TOK Y B3aUMOJICCTBUE TOKOB
4. |Pa3gen 4 COopka 37eKTpOMarHuTa U UCIbITaHUE 2/0,06 -
€ro JIeUCTBUS
5. |Pa3nen 4 W3ydeHue aneKTpoABUraTes 2/0,06 -
ITOCTOSTHHOTO TOKa U n3Mepenue ero KI1J|
6. |Pa3nen 4 N3ydeHnue sBIeHUS 3JIEKTPOMAarHUTHON 2/0,06 -
WHTYKITAHA
7. |Paznen 6 OtpaxeHnue CBETa, MOJTy4YeHUe 2/0,06 2/0,2
1300pake€HMs! B IJIOCKOM I10JI€
8. |Paznen 6 [Ipenomiienue cBeta Ha TpaHULIEe pa3zena 2/0,06 -
IBYX cpexn, MIPU3MON 51
IUIOCKONApAJJIEIbHON TNIACTUHOM
9. |Pa3nen 6 HaGmrouenne  gucmepcuu  cBeta U 2/0,06 -
UCCIIEIOBaHUE SIBJICHHUS IPETOMIICHUS
CBETAa Pa3JIUYHBIMU CpeaMu
10. |Pa3nen 6 W3mepenne mnokaszarens NOpPeIOMIICHHS 2/0,06 -
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BELIECTBA
1 Paznen 6 N3mepenne (QOKyCHOrO pacCTOSIHUS | 2/0,06 -
] ONITUYECKOH CHIIBI cOOMparomeil TNH3BI
Paznen 6 [Tonyyenne wu300pakeHUsT C TOMOIIBIO 4/0,11 -
12. coOuparomeld  JTHH3BI W TPOBEpKa
(hOpMyIIbl TOHKOM JIMH3BI
13, Pa3znen 6 I/ISMGpGHI/Ieu ¢boxycHOTrO paccTosHUA U 4/0,11 -
ONTUYECKON CUJIbI PACCEHBAIOIIEH JIMH3BI
14. |Paznmen 6 HaGmronenne naTepdepeHiym ceera 2/0,06 -
15 Paznen 6 W3mepenue UIMHBI CBETOBOl BOJIHBI C 2/0,06 -
' TTOMOIIIBIO AUGPAKIIMOHHON PEIIETKH
16. |Paznmen 6 Haburoienue nonsipu3anyu cBeTa 2/0,06 -
Hroro 34/1 6/0,6
5.6 IlpumepHasi TeMATHKA KYPCOBBIX IIPOEKTOB (pador)
Kypcossie npoekts (PaboTsl) yueOHBIM IJIAHOM HE TPEyCMOTPEHBI
5.7 CamocTosiTesqibHasA padoTa CTY/ICHTOB
} Hepeqem: JOMAIIHUX O0LeM B yacax /
Ne Pasjnennl u Tembl pabdouei 3aJlaHUI U APYTrUx Cpoxnu TPY10eMKOCTh B
NPOrpamMmbl BOINPOCOB /Il
n/n BbITIOJIHCHH S 3.e.
CAMOCTOSITEJILHOI0 U3YYeHHs | CaAMOCTOSATEILHOIO
H3yueHHs 0®0 | 390
1 cemectp
1. [MexaHuka Kpatkoe 6.75/
KOHCIIEKTUPOBAHUE 110 6 Hepnens 0’ 15 15/0,2
3aJJaHHOU TEME ’
2. |MonexynspHas (pu3HKa. Kpatkoe
OCHOBBI TEPMOIUHAMUKH KOHCIIEKTHPOBAHUE 11O 12 nepens 5/0,1 | 23/0,3
3aJaHHOU TEME
3. |OCHOBBI 2JEKTPOJUHAMUKHI Kpatkoe
KOHCIIEKTUPOBAHUE 110 16 Henens 9/0,15 | 20/0,3
3aIaHHON TeMe
Hroro| 20,75/ | 58/0,8
0,4
2 cemMecTp
1. |KoneGanus Kpatkoe
KOHCIIEKTHPOBAHUE TIO 3 Henmens 5/0,1 | 24/0,5
3aJaHHOU TEME
2. |Bonnbl Kpatkoe
KOHCIIEKTHPOBAHUE TIO 8 Hemena 5/0,1 | 26/0,5
3aJaHHON TEME
3. |Onrtuka Kpatkoe
KOHCIIEKTUPOBAHUE TIO 14 nenens 7/0,1 20/0,5
3aJaHHOU TEME
4. |KBanrtoBas ¢u3uka Kpatkoe
KOHCIIEKTHPOBAHUE TIO 16 nemens 4/0,1 | 21/0,5
3aJaHHON TEME
UTOro| 21/04 | 91/2
BCEI'O| 41,75/ | 149/2,8

0,8
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6 IlepeyeHb y4eOHO- METOAMYECKOTr0 olOecreYeHus sl CAMOCTOSATEIbHOH PadoThI
00y4aroIUXCcH M0 JUCUMIITINHE (MOTYJII0)

6.1 Meronnueckue yka3aHus (COOCTBeHHbIE Pa3padoTKHu)

®usmka, Y. 1, Mexanuka. MomnekynspHas (u3uka. IICKTPOJAUHAMHUKA [DIESKTPOHHBINA
pecypc] : KpaTKuil Kypc JICKIMH 10 TUCHUIUIMHE I BceX GopM oO0ydeHHs ISl 00YJarOIIUXCs
TEXHUYECKUX CIenuaabHocTel / M-Bo oOpazoBanust u Hayku P®, ®uin. ®I'bOY BO Maiikor.
roc. TeXHOJ. YH-T B moc. Sl6moHoBckom, Kad. Tpancn. mporieccoB u TexHocdep. 6€30macHOCTH ;
[cocTaBuTens B.A. Xpuconumau]. - S6monoBckwuii : b.u., 2020. - 154 c. - bubnuorp.: ¢. 153 (9
Ha3B.) Pexum nocryma: http://lib.mkgtu.ru:8002/libdata.php?id=2100054156&DOK=0A25BC&
BASE=0007AA

®wusuka, Y. 2, Marneru3m. Konebanust u Bomabel. OnTuka. KBanroBas ¢usnka. Ousnka
snpa [DIeKTpOHHBIN pecypc] : KpaTKHil Kypc JISKIIUN 110 TUCIUTIINHE JUTsl BceX (hopm o0ydeHus
Ui O0YYaroIMXcsi TEXHUYECKHX crienuainbHocTeid / M-Bo oOpazoBanust U Hayku PO, Owu.
OI'bOY BO Maiikom. roc. TexHoJ. yH-T B moc. Sl6moHoBckoM, Kad. Tpancm. mpoiieccoB u
TexHocdep. O6ezomacHocTH ; [cocTaBurens B.A. Xpuconuau|. - SA6monosckwii : b.u., 2020. - 235
c. - Hpun.: c. 223-229. - bubnuorp.: c. 230 (9 na3p.) Pexxum nmoctyma: http://lib.mkgtu.ru:
8002/libdata.php?id=2100054158&DOK= 0A25BE&BASE=0007AA

Ouzuka [DNeKTpPOHHBIA pecypc] : METOAUYECKHE VYKa3aHWid 10 IPOBEICHHUIO
MPAKTUYECKUX 3aHATHA 10 JUCHUIUIMHE Ui CTYJACHTOB BCEX (OPM OOYUCHHS TEXHHUYECKUX
cnenuanbHocTet / M-Bo Hayku u Bbicul. oOpazoBanust PO, ®un. ®I'bOY BO Maiikon. roc.
TEXHOJI. YH-T B moc. SlomoHoBckoM, Kad. TpaHcn. mporeccoB B TexHOchep. O€301acHOCTH ;
[cocTaBuTens B.A. Xpuconumu]. - SI6nonosckuii : b.u., 2020. - 130 c. - bubnuorp.: ¢. 127 (15
Ha3B.) Pexxum nocryna: http://lib.mkgtu.ru:8002/libdata.php?1d=2100054157&DOK=0A25BA &
BASE=0007AA

6.2 JIutepatypa 11 CaMOCTOATENbHOI PadoThI

1. Hemunuenko, B.M1. ®usuka [DnexktpoHHsliil pecypc]: yueonuk / B.M. JleMugueHko,
N.B. [lemuauenko. - M.: UHOPA-M, 2016. - 581 c. - OBC «Znanium.com» - Pexxum noctyma:
http://znanium.com/catalog.php?bookinfo=469821

2. Kysnenos, C.M. ®uszuka. OCHOBBI 3JEKTPOIMHAMUKH. DJIEKTPOMAarHUTHbIE KOJIeOaHUs
U BOJIHBI [DJeKTpoHHBIA pecypc|: yuebHoe mocobue / C.MU. Kysnemor. - M.: By3oBckuit
yuebnuk: HUH®OPA-M, 2015. - 231 c¢. - DOBC «Znanium.com» - Pexum npocryna:
http://znanium.com/catalog.php?bookinfo=424601

3. Ky3nenoB, C.M. ®usuka. BonHoBas ontuka. KBaHTOBas mpupoja H3IydeHUS.
DOneMeHTbl aTOMHON M salepHOM (u3UKH [DIEeKTpOHHBIM pecypc]: yueOHoe mocobue / C.H.
KysnenoB, A.M. Jlunep - M.: Bysosckuii yuebnuk: UHOPA-M, 2015 - 212 c. - OBC
«Znanium.comy - Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=438135

4. JlabopaTOpHBIi TPAKTHKYM IO Kypcy (U3UKH C KOMIBIOTEPHBIMH MOMACISIMU
(MexaHuKa, MOJIEKYIIsIpHAs (U3HKA ¥ TEPMOJMHAMHUKA) [ DIEKTPOHHBIN pecypc]: Uil CTYCHTOB
YUPEKACHUN BBICIIEr0 MPO(ECcCHOHANBHOTO 00pa30BaHus, OOYYAIOMIMXCS MO0 TEXHUYECKUM
HamnpaBieHusM noarotoBku / [coct. [.b. Cutoxosa]. - Maiikon: Marapun O.I'., 2015. - 56 c. -
Pexwum noctyna: http://lib.mkgtu.ru:8002/libdata.php?1d=2100024550

5. Meronuyeckue yKa3aHHS K BBIIOJIHEHUIO KOHTPOJBHOM palboThl 1Mo (usMke
[DnekTpoHHBIN  pecypc]: A CTYACHTOB TEXHWUYECKHX  HANpaBIE€HUW  TMOATOTOBKU
(xBamu¢ukamus "OakamaBp") 3aouHoro oraenenus / [coct.. J.b. Curoxoa, M.A.
KarbamberoBa]. - Maiikon: Marapua O.I'., 2015. - 100 c. - Pexwmm gocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024548

6. DneMeHThl KBaHTOBOM (DM3MKH aTOMOB M MOJIEKYJ [DIEKTPOHHBIN pecypc]: yuebHoe
nocobue / [coct. M.A. KarbamberoBa]. - Maiikon: Marapun O.I'., 2015. - 36 c. - Pexxum
noctyna: http://lib.mkgtu.ru:8002/libdata.php?id=2100024551
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7 ®oHA OUEHOYHBIX CPEIACTB AJf INPOBEICHHUA MPOMEKYTOYHONH aTTecTaluH
o0y4aromuxcs 1o JMCUHILIMHE

7.1 IlepeyeHb KOMIETEHIMIA C YKa3aHWeM 3TanoB ux GopMHpPOBAHUS B Ipolecce
0CBOEHHUs1 00pa30BaTeJIbHON MPOrpaMMbl

OTaIbl
dbopMupOBaHUS HaumeHoBaHMe TUCIUIUIMH U MPAKTUK, GOPMHUPYIOMIMX KOMIIETCHIINA B
KOMIIETCHIIUH npouecce ocsoeHus: OI1
0®0 | 30
OK-7: criocoOHOCTHh K CAMOOPTaHU3ANMH U CAM000OPa30BAHNIO
1 1 Hcropus
1 1 dunocodus
1,2,3 1,2,3 | UHocTpaHHBIN A3BIK
1,2 1,2 MaremaTuka
1,2 1,2 Duszuka
3 3 DKoJIorus
2 2 Hcropus u KyabTypa aJIbIroB
2 2 Ilcuxonorus
2 4 Cornuoorus
3 3 KyneTyponorus
8 9 [ToaroroBka K caade u caada UTOTOBOTO DK3aMeHa
8 9 [ToaroroBka K 3alIuTe U 3alIUTa BBIMTYCKHON KBaTU(pUKAIMOHHON pabOThI
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7.2 Onucanue nmokasaresjedl M KpUTepHeB OLEHUBAHMS KOMIIETEHIMH HA Pa3jIMYHbIX 3Tanax ux (OpMHPOBAHMS, ONMUCAHHUE IIKAJIbI

OlICHUBAHUA

[Inanupyemble pe3y/ibTaThl 0CBOEHHSA
KOMIIeTeHI[UH

Kpurepun ouneHuBaHusi pe3yJbTaTOB 00y4eHUsI

Hey/10BJIETBOPUTEJIHHO

Y/0BJIETBOPHUTEILHO

X0pOo1I0

OTJINYHO

HaumenoBanue
OILIEHOYHOI'0
cpeacTBa

OK-7 cnoco0HOCTH K CAMOOPraHU3aLMU U CAMO0OPA30BAHUIO

3HATD:

— OCHOBHbIE  (U3UYECCKHE SIBICHUS U
OCHOBHBIC 3aKOHBI (DH3MKH; TPAHHIBI HMX
MPUMEHUMOCTH, TPUMEHCHHUE 3aKOHOB B
BOKHEHIIINX MPAKTHYCCKUX MPUITOKCHHSIX
— OCHOBHbIC (DU3MYCCKHE BEIUYMHBI U
(u3MYECKUEe KOHCTAHTBI, MX OIpPEICICHHE,
CMBICII, CIHOCOOBI M  E€OUHMILI  HX
HM3MEpCHHUS;

— HCIIOJIb30BAaHUE  OCHOBHBIX  3aKOHOB
€CTECTBEHHOHAYYHBIX JIACIIATUTAH B
npodeccHoHATEHOM JIESITEIIbHOCTH,
MPUMEHEHHE METOJ0B MAaTeMaTHYECKOIO
aHajau3a u MOJICTTUPOBAHUS,
TEOPETUYECKOTO U OIKCIEPUMEHTAIBHOTO
HCCIIEIOBAHUS.

@parMeHTapHbIe 3HAHUS

Hemnonabie 3HaHMS

CdopmupoBaHHBIE,
HO CoJIepKalue
OTJEINIbHBIC
MPOOEITBI 3HAHUS

CdopmupoBaHHbIe
CHUCTEMAaTHUYECKUE
3HAHUS

YMeTb:

— OOBSICHUTH OCHOBHBIE HaOIIO/1aeMbIe
MPUPOJHBIE W TEXHOTCHHBIE SBJICHHUS U
b ekl ¢ mo3unuii (yHIaMEHTAIbHBIX
(hUBUYECKUX B3aMMOJICHCTBHIA;

— MPUMEHSITh OCHOBHBIE METOMABI (PU3UKO-
MaTeMaTU4YeCcKOro aHalv3a i peuieHus
€CTECTBEHHOHAYYHBIX 3a71aY,

— HUCMOJB30BaTh  Pa3MYHbIE  METOJMKHU
bU3UYEeCKUX M3MEpPeHH U 00pabOTKH
AKCIEPUMEHTAJIbHBIX TAHHBIX.

YacTuuHkle YMCHUA

Hemnonnakie YMCHHA

Y4eHus noaHbIe,
JIONTYCKAOTCS
HeOOIbIITNE
OIINOKHU

CdopmupoBaHHbie
YMEHHUSI

BJIAIETD:
— HaBBIKAMH HCHOJB30BAHUSA OCHOBHBIX
00medn3nIecKux 3aKOHOB U MPHUHIIUIIOB B

YacTtuuHOE BIIaJIcHHUE

HaBBIKaAMH

Hecucremarnueckoe
NIPUMEHEHNE HABBIKOB

B
CUCTEMATUYCCKOM
MMPUMCHCHUUN

Ycnenrsoe u
CHCTEMATHUECKOE
IIPUMEHEHNE

KOHTPOJIbHBIC
3a/1aHMs,

TECTUPOBAHUE,
3a4eT, 9K3aMeH
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BOKHEHIINX MPAKTUYECKUX NPUIOKCHHSIX;
— HaBbIKAMHU  MCIOJIb30BaHUS  METOOB
¢bu3nyeckoro MOJIETIUPOBaHUS B
VMH)KEHEPHOU IPAKTUKE;

— CIIOCOOHOCTBIO K CaMOOpraHu3aluu U
caMo00pa30BaHUIO.

HaBBIKOB
JIOIyCKAIOTCS
poOebI

HaBBIKOB
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7.3 TunoBble KOHTPOJIbHbIE 33/IaHUSI M MHbIE MaTepHajbl, HeOOXOAMMBbIE 1JIs1 OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (WIH) ONbITA JAeATEJIbHOCTH, XapPaAKTEPHU3YIOIINX 3TANbI
(opMupoBaHUA KOMIIETEHIM B MpoLiecce 0OCBOEHUs 00Pa30BaTeIbHOM MPOrpaMMbl

KoHTpoJibHBIe BONPOCHI U 3aJaHMA JJIA NPOBEIeHHUs TEKYLIero KOHTPOJIA 1JIA
cryneaToB O®O
1. TecToBblii onpoc. BoiGepuTe NpaBUIbHBIN OTBET:
1. Imnysbce Tena 3aBUCHUT OT ;

a) YCKOpeHHus; 0) CKOPOCTH ; B) MIEPEMENICHUS ; T) MacChl ; 1) MMyTH.

2. [NoTennmansHas 3HEPTUS YIPYTO 1e(HOPMHUPOBAHHOTO TEIA PaBHA!

a)  II=kx*/2 6)  II=mv’/2;  B)Il=mgh

3. Ykaxure GopMyITy HaIIPsHDKEHHOCTH AJIEKTPHUECKOTO TOJIS:

a) E=F/qo; ©) E=kq/r* :8)  E=mv?2

4. COOTHOIIICHNE MEXy CUJION TOKa B IIPOBOHUKE, HAMPSHKEHUEM Ha KOHIIAX
MPOBOJTHUKA M CONPOTHUBIICHUEM ITPOBOIHUKA OMUCHIBACTCS 3aKOHOM:

1) Dxoyns-Jlenna; 2) Oma; 3) Kupxroda.

YkaxuTe npaBuJibHble BbICKA3bIBAHUS:

1) Ilpu HarpeBaHUM BeUIeCTBAa CKOPOCTH TEIUIOBOTO JBM)KEHUS M KHHETHUECKAs SHEPTHSI €T
YaCTHUIl YMEHBIIAETCS, a TP OXJIAXKICHUU - YBEITHUHNBACTCS.

2) KonnuecTBo BeleCTBa, COACPKAILIETOCS B TEJE, OMPEAEIAeTCsS YUCIOM MOJIEKYI (MU
YHCIIOM aTOMOB) B 3TOM TeJIE.

3) HanpskeHHOCTD AJIEKTPUYECKOTO OISl HE 3aBUCUT OT BEJIMYUHBI 3aps/ia, CO3AI0IIET0 3TO
noJe.

4) JIro00¥ CIOXKHBIA MYy3BbIKAJIbHBIN 3ByK COCTOUT U3 COBOKYITHOCTH MPOCTHIX TOHOB.

5) N3o0pakenue 1r000ro npeameTa B IIIOCKOM 3epKaje IeUCTBUTENIBHOE, PAaBHOE 110 pa3Mepam
camMoMy TIPEIMETY.

6) B ogHOpOIHOM cpefie CBET pacpOCTPaAHIETCS TPSIMOJIMHEWHO.

7) DNeKTPOMarHuTHOE U3JIy4eHUE ONTUYECKOT 0 IMana3oHa UCIyCKatoT BO30YXK/I€HHbIE aTOMBI U
MOJIEKYJIbl BEIEeCTBA.

YcTaHOBUTE COOTBETCTBHUSA:

1 1) 3akoH coxpaHEeHMsI SHEPTUU B MEXAHUKE a) U=RI

2) 3akon OMa 1 yuacTKa dJIEKTPUUIECKOH TeTn 0) E2-E1=A
3)3akoH coXpaHEHHUS UMITYJIbCa B) P2-P1=FAt
OTBETHBI: 16, 2a, 3B.

2 . 3aKoH dopmyna

1) nepBbIii 3aKOH TEPMOANHAMUKH a) PV =m/M RT
2) TerioTa, MOJIy4E€HHAas TEJIOM IpU HarpeBaHUU 6) Q= cmAT

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

OTBETHBI: 18, 26, 3a.

1. Tecrosslii onpoc. IIpumepsl TECTOBBIX 3aJaHMI:
Bri0epuTe npaBUJIbHBIN OTBET:

1. TopMO3HOE PEHTI€HOBCKOE U3IyYEHHE BOSHUKAET B PE3YJIBTATE TOPMOKEHUS
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JJIEKTPOHA . . .

a) HETpOHAMU s1JIep aTOMOB aHTHKATOAR;

0) 2JIEKTPOCTATUYECKUM IOJIEM aTOMHOTIO Siipa U ATOMApHBIX 3JICKTPOHOB BEILECTBA
aHTHUKATO/a;

B) 2JIEKTPOCTATUYECKHUM I10JIEM, BO3HUKAIOIUM MEX]ly aHOJOM U KaTOJIOM PEHTT€HOBCKOM
TpyOKH;

T') IpU yJape O CTeKJISTHHBIN OaJIOH PEeHTI€HOBCKOM TPYOKH.

2. OCHOBHOM 3aKOH paJIMOAKTUBHOTO pacrnaja . . .
a) No =N.e™; 6) N = No In(At); B) N = No .e™; 1) No/2 = No.e™".

3. Uto Takoe aHHUTHIISLAS?

a) MpeBpaIleHUue aToMa B MOH; 0) MPEBpaIlICHUE Y-KBAHTOB B YaCTHIIHI,

B) 00pa30BaHME aTOMa B Pe3yJIbTaTe B3aUMOICHCTBHUS HOHA C DJIEKTPOHAMHU;

') U3MEHEHHE KOMOMHALIUY aTOMOB B MOJIEKYJIE;

1) B3aUMO/JICHCTBUE YACTHULIbI C AHTUYACTULIEH U UX MPEBPAILICHUE B Y ~-KBAHTBHI.

4. YKaxxuTe MEXaHUYECKUE BOJHBI:
a) yIbTpa3ByK; 0) CBET; B) pEHTT€HOBCKOE U3JIy4YCHHUE; I') 3BYK.

KoHnTpoabHbie BONPOCHI U 32IaHU IS MPOBEIEHUs MPOMEKYTOYHOI aTTeCTallNM.
IIpumepHbIii TepedYeHb BONMPOCOB K 3a4veTy MO JUCHUIUIAHE «DPu3NKa»y 1A
cryaearoB O®O, 300

1. OnemeHTsl kuHemaTuku. Monenun B Mexanuke. Cuctema otcuera. Tpaekropus,
JUIMHA ITyTH, BEKTOP MEPEMELICHHUS.

2. CkopocTb. YCKOpPEHHUE U €ro COCTaBIISAIOLINE.

3. PaBHOoyckopeHHOe nBHX)eHHE. CBOOOIHOE MaJIeHuE Tell.

4. PaBHOMepHOE [BHXXEHHE IO OKpyKHOCTU. Ilepuony W yactoTta IBHIKEHHS 10
OKpY’KHOCTH. JIMHEIHAas U yrioBast CKOpOCTh. LleHTpocTpeMuTensHOe yCKOpEHHE.

5. JluHamMuKa MaTepUalbHOM TOYKM U TOCTYNATEIbHOrO JBW)KEHHS TBEPAOTO TeEla.
[Tepssiit 3akoH HetoTona. Macca. Cuna. [lpunnun otHocutensHoctu [Nanumnes.

6. Bropoii u Tpernii 3akoHsl HproTOHA.

7. Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl.

8.  HMmmyinbc. 3aKOH COXpaHEHUs UMITYJIbCA. PEakTUBHOE IBUKEHHUE.

9. Mexanudeckas pabora. Momuocts. KoaddumueHT none3noro neicTBusl.

10. Kunernueckass M NOTEHLMaJbHAas HHEPrUsA. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIHH.

11. Tsarorenune. OneMeHThl Teopud moJsA. 3akoHbl Kemiepa. 3akoH BCEMHUPHOTO
TATOTCHUSI.

12. Cuna 1spxectu u Bec. HeBecomocts. Ilone TaroTeHus u ero HanpskeHHOCTh. PaboTa
B noJie TsroteHus. [loTeHnuan nosis TIroTeHus.

13. Kocmuueckue ckopocTH. JIBmkeHue HeOecHbIX Tenl. HewHeprumaaibHbIE CUCTEMBI
otrcuera. CHIIbI HTHEPLIMH.

14. JlaBnenue. J[laBnenme kuakoctu. 3akoH Ilackams. AtmochepHoe naBieHHe.
BrrtankuBatoniast cuia. Y ciaoBHe IIaBaHUS TeJl.

15. YpaBHeHue HepaszpreiBHOCTH cTpyH. [IpaBuiio bepuynnu. [logbéMHuas cuna kpbuia.

16. DmeMeHTHl CHenualbHOW TEOpUHU OTHOCUTENTbHOCTH. IIpeoOpaszoBanms [ amwes.
MexaHn4eCcKuil TPUHLUII OTHOCUTEIIBHOCTH.
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17. IlocTynaTel ciequalbHON TEOPUH OTHOCUTEIBHOCTH.

18. IIpeoOpazoBanms Jlopenmna. CiaeactBus u3 npeodpazoBanuii JlopeHria.

19. UnTepBan Mexy COOBITUSIMH.

20. OCHOBHOM 3aKOH PENATUBUCTCKON JUHAMUKH MaTEPUATbLHON TOUKH.

21. 3aKOH B3aMMOCBS3M MACChl U SHEPTUU.

22. OCHOBHbBIE TMOJIOKEHUS  MOJICKYISIPHO-KMHETUYECKOM  TEOpHH.  ArperarHbie
cocTosiHuA BellecTBa. Macca u pasmep Moisiekyd. YUucno ABorazpo.

23. MonekynspHO-KMHETUYEeCKass TeopHusl HAealbHbIX Ta30B. ONBITHbIE 3aKOHBI
uaeanbHoro raza. Ypasuenue Knaneitpona-MenaeneeBa. 3akon ABOrajpo.

24. TennoBoe IBH)XEHHE AaTOMOB M MOJIEKYJ BellecTBa. B3auMMoaelcTBUE YAaCTHUIL
BemiecTBa. bpoyHoBckoe nBuxenue. Auddysus.

25. AOcomoTHas TemiiepaTrypa. Temmneparypa Kak Mepa cpeHell KHHETHYEeCKOM SHEPT U
MoJiekyil. M3onporeccsl B pa3pssKeHHOM rase.

26. HacoleHHbBIN U HEHACHIIIEHHBIN Nap. BnaxkxHocTs Bo3ayxa. MI3MeHeHne arperaTHbix
cocTosiHu# BemiecTBa. [IpeoOpa3oBanue sHEprun B (ha30BBIX MIEPEXOax.

27. OcHOBbl ~ TepMOAMHAMUKH. UYucino cremeHeid CcBOOOJABI  MOJEKYNT.  3aKOH
PaBHOMEPHOT'O pacHpeeIeHNs SHEPTUU 1O CTENEHSIM CBOOO/IbI MOJIEKYIL.

28. IlepBoe Hauano TepMoanHaMHUKHU. PaboTa rasa npu u3MEeHEHUH ero oobema.

29. Tennoemkoctb. [IpuMeHeHne nepBoro Hauajaa TEPMOJUHAMUKY K H30IIPOLIECCAM.

30. Kpyrosoii mpouecc (muki). OOpatuMbie 1 HEOOpAaTUMbIE MPOLIECCHl. DHTPOIUS, €€
CTaTHUCTUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJAMHAMUYECKON BEPOSITHOCTBIO.

31. Btopoe Havano TepMoauHAMUKU. TeroBble ABUTATENH U XOJIOJUIbHBIC MAILIUHBL.

32. Iuxn Kapuo u ero KIIJI ans uaeansHoOro rasa.

33. CaoiictBa xuakocteil. IloBepxHocTHoe HatspkeHue. CmauyuBanue. JlaBineHue mon
HCKPEBJICHHON MOBEPXHOCTHIO KUAKOCTU. KanuisipHele siBiIeHuUs.

34. OCHOBBI  DJEKTPOCTATUKU. OJEKTPUUECKUH  3apald. OiekTpuzalus. 3aKoH
coxpaHeHus 3apsaa. 3akoH Kynona

35. Dnextpocraruyeckoe mnosie. HanpsxeHHOCTh 35eKkTpocTaTudeckoro nos. [IpuHiun
CYNEPIO3UIUH dJIEKTpOcTaTHUECKUX nojieu. [lone qumons.

36. IIpoBOIHUKM U AMDIEKTPUKH B dJIEKTpHUecKoM node. [longpuzanus qusneKkTpuKoB.

37. Pabora anexrpudeckoro noiis. [loteHnunan. DKBUIOTEHIMATbHBIE TTOBEPXHOCTH.

38. Dnektpoémkocth. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO  KOHJEHCATopa.
OHeprus dnekTpuueckoro noist. CoequHeHne KOHAEHCATOPOB.

39. IlocTosIHHBIN 2JEKTPUUYECKUN TOK. DeKTpuueckuil Tok. Cuiia Toka. DieKTpudecKkas
LENb.

40. CropoHHME CUJIBL. DIEKTPOABMKYILAS CUJla U HAIIPSKEHUE.

41. 3axkoH Oma. ConpoTHUBIIEHUE POBOIHUKOB.

42. Pabota u MomHOCTh ToKa. 3akoH [[xoyms-JIena.

43. 3axkoH OMma 17151 HEOJHOPOIHOTO Yy4acTKa LIETH.

44. TlpaBuna Kupxrod nms pa3BeTBICHHBIX IETICH.

IIpuMepHBIH NepedYeHb BONMPOCOB K JIK3aMEHY N0 AMCUHMINVIMHE «Pu3uKa» Is
cryaeatoB O®O, 300

1. MarHuTHOE 1oJie U €ro XapakTepUCTUKUA. MarHuTHast UHIYKIUS.

2. 3akoH buo-Casapa-Jlamiaca u ero npuMeHEHHe K pacyeTy MarHUTHOTO TTOJIS.

3. 3akoH Amnepa. BzaumoaeiicTBue napajijiebHbIX TOKOB.

4. MarnutHasi TOCTOsSIHHAs. EQWHUIIBI MarHUTHOM HWHAYKIIMM W HAOPSHKEHHOCTH
MarHUTHOTO NoJisi. MarHUTHOE MOJje IBHXKYIIETocs 3apsia.

5. JleiicTBME€ MarHUTHOTO MOJISI HA ABMXKYIIUNACS 3apsl. JBUKEeHHE 3apsSKEHHBIX YaCTHIL
B MarHuTHOM n1oJie. Cuna Jlopenna.

6. DnektpomarauTHas uHAyKnus. Onbitel @apanes. 3akon Papajzes U €ro BbBIBOI M3
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3aKOHA COXPAHEHMsI SHEPTUU.

7. TlpaBuiio Jlenna. Bpamenue pamMmku B MarHuTHOM T11oJie. BuxpeBbie Toku (Toku Dyko).

8. UnnyktuBHocts koHTypa. Camoumnaykius. IJC camounaykuuu. Bsaumnas
WUHIYKIIHS.

9. Ipunnun padoTsel TpaHCcHOPMATOPOB. DHEPTUS MATHUTHOTO TOJISE KaTYIIKH C TOKOM.

10. MarnuTHbI€ CBOMCTBA BelleCTBA. MarHUTHbIE MOMEHTHI JJIEKTPOHOB U aTOMOB. J[na-
U nnapamarsetusM. @eppoMardeTUKy U UX CBOMCTBA.

11. KoneGanus u BosHBL. ["'apMOHUYECKHE KOJICOAHUS U UX XapPaKTEPUCTUKH.

12. Mexanuyeckue TapMOHUYECKHE KojeOanus. [‘apMoHMUYeCKHIl  OCHUIUISATOP.
[Ipy>xuHHBIN, GU3MIECKUN U MATEMATHICCKUA MASTHHK.

13. CkopocTh W YCKOpEHHE TOYKH, COBEpIIAIONICH TapMOHUYECKHE KOoJeOaHus.
KBasuynpyras cuna. Ilepuox konebGaHui MPY)KMHHOTO M MaTEMAaTUYECKOI'O MAasTHUKOB.
DOHeprusi rapMOHUYECKHUX KOJIeOaHMit

14. CBob6oaHble rapMOHUYECKHE KOJIEOaHUs B KOJIeOaTeIbHOM KOHTYpeE.

15. CnoxeHue TrapMOHMYECKUX KOJEOAHUN OJHOrO HampaBiICHUS W OJAMHAKOBOU
4acToThl. buenue.

16. 3aryxatonme konebanus. ABTokonedanus. Beinyxaennsie Konebanus. Pesonanc.

17. Yupyrue Bonnsl. BonHoBbie mpoueccel. [IpogonpHble U ONIEPEUHBIE BOIHBI.

18. JlnunHa BoaHbl. CKOPOCTh pacpOCTPaHEHUS BOJIHBI.

19. 3BykoBsie BonHbI. CKOpocTh 3ByKa. Dddekt Homnmuepa.

20. KoneGarenpHblii KOHTYp. KoneOGanust snepruum B KoHType. Ilepmoxm u dacrora
COOCTBEHHBIX KOJIeOaHUI B KOHTYpE.

21. BoeIHyX/IEHHBIC dJIEKTPOMAarHUTHbIE KoseOanus. [lepeMeHHbIi TOK.

22. Pe3oHaHC B LieNM IEPEMEHHOr0 TOKa. Pe3nucTop B 1ieny IepeMEHHOr0 TOKa.

23. DneKTpOMarHUTHBIE BOJIHBL. M31ydeHne U IpUeM 2IEKTPOMAarHUTHBIX BOJIH.

24. T'eomerpuyeckas ontuka. OCHOBHbIE 3aKOHBI ONTUKU. [loHOE oTpakeHue.

25. TloctpoeHue n300paxeHuil B MJIOCKOM 3epKale.

26. Ilpenomnenue cBera. Ilokazarens mpenomieHusi. [lpenomnenue cBera B
IUIOCKONIAapAJUIEIbHON MIJIACTHHE.

27. IlonHoe BHyTpeHHEe oTpaxkeHue. Xo/ Jyuei B mpusme. [{ucnepcus ceera.

28. Jlunssl. dokyc u onTHyeckas cuia IMH3bL. [locTpoenne n300pakeHuil B IMH3aX

29. ®opwmyna uH3bI. JIMHEHHOE yBeIMUEHUE JTUH3HI.

30. Murepdepenuus CBeTa. [TprHIMDI ['roiirenca. KorepentHocTh 51
MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH.

31. YcnoBus ycuneHus M ocinabieHHs MHTEHCHUBHOCTH CBETa NpU HMHTEpdepeHuuu.
['eomeTpryeckas 1 ONTUYECKAs] pA3HOCTh X0/1a BOJIH.

32. Mudpakuus BoaH. Audpaxius cBera Ha menu. JudpakiuuonHas pemerka.

33. Tlonapuszaums cBera. J[BoitHoe myuenpenomieHue. [lonsgpu3anOHHBIE MPHU3MbI U
HOJIIPOUJIBL.

34. KBaHTOBas npupoaa U3IydeHus. TemioBoe N3JIy4eHUe U €r0 XapaKTePUCTHUKH.

35. 3akon Kupxrodpa s temnoBoro wusnydenus. 3akoHsl Ctedana-bonbliMana u
cmenienue Buna. [Tonarre 06 aGCoMOTHO YepHOM TeTe.

36. Bunasl ¢porosnextpudeckoro 3¢dexra. 3akoHsl BHEIIHETO HOTOIPEKTA.

37. YpaBHenue OifHmITelHa Ui BHemHero (oro3ddexra. DKcHeprMEHTAIbHOE
MOJTBEPXK/IEHNE KBAaHTOBBIX CBOMCTB cBeTa. [Ipumenenue poroaddexra.

38. Monenu atoma Tomcona u Pesepdopaa. JInnerruaTeiii ciekTp atoMa BOAOpO/IA.

39. Iloctynatsl bopa. Criektp aToMa Bozopoaa 1o bopy.

40. DyleMeHTBI KBaHTOBOW MexaHUKH. KopnycKyJIsIpHO-BOJTHOBOW JyaliM3M CBOWMCTB
BemecTB. Bonnbl ne bpoitns. Boanosas ¢ynkuus. Ypasuenue Ilpeaunrepa.

41. Atom Bomopoma B KBaHTOBOM MexaHuke. CnuH snekTpoHa. CIMHOBOE KBAaHTOBOE
gucino. [Ipuanun Iaynu u npasuno XyHna.

42. DnemeHTHl (DU3UKK aTOMHOTO sapa. Pasmep, cocTtaB W 3apsi aTOMHOTO sJipa.
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MaccoBoe u 3apsi10BO€ YUCIIO.

43. Hedext maccel U d3HEpTHs CBs3H siapa. CIHMH siipa ¥ €ro MarHUTHBI MOMEHT.

44. Snepublie cuibl. Monenu siapa. PagnoakTuBHOE U3IIyYEHUE U €70 BUIBI.

45. 3akoH paaumoakTHUBHOIO pacnaja. [IpaBuio cmenienus.

46. SnepHble peakIuu U UX OCHOBHBIC BUJIBI.

47. 3aKOHOMEPHOCTH o-pacmana. B -pacmang. OTkpeiTHe HelTpuHO. ITosutpon. B’ -
pacma. y-u3liydeHue u ero cBoictra. Id ekt Méccbayapa.

48. Peakuus nenenus sigpa. Llennas peakuus aeneHus sapa.

49. DneMeHTHl (U3HUKHU dIeMEHTapHbIX yacTuil. Kimaccudukamms 3meMeHTapHbIX YaCTHII.
Tunsl B3auMOeCTBHS 371eMeHTapHbIX YacTUl. CTpaHHOCTb U YETHOCTH 3JIEMEHTAPHBIX YaCTHII.

50. Yckoputenu 3ieMEHTapHBIX dYacTull. JIMHEMHblE ¥ LUKINYECKUE YCKOPHUTEIU.
CunxpodazoTpoH.

TemaTnka KOHTPOJIBbHBIX padoT Ajs cTyaeHToB 3P0
1 cemectp

Bapuanr 1

1. 3aBUCHMOCTb IPOMJEHHOIO TEJIOM IIyTH OT BpEMEHH JaeTcsd ypaBHeHuem: S = A + Bt
+Ct + Dt (C=0,1 m/c*; D=0,03 m/c’ ). OrpeseinTh, depes Kakoe BpeMs MociIe Hauana
JIBIKEHHS YCKOPEHHE Telia OyIeT paBHO 2 M/c.

2. Teno mMaccoil 1 Kr moj AEMCTBUEM IMOCTOSHHOW CHJIBI JBUKETCS MPSMOJHUHEITHO.
3aBHCHMOCTb ITyTH, MPOHICHHOTO TEIOM OT BPEMEHH, BHIPAKACTCS ypaBHEHHEM: S = 4t + 2t* +1
(M) . Onpenenuts paboty cuibl 3a 10 ¢ 0T Havana ee IEHCTBUS U 3aBUCHUMOCTh KUHETHYECKOM
SHEPruu OT BPEMEHH.

3. CrepxxeHb Maccol 5 Kr M JUIMHOM 3 M MOXET Bpallarbcs OTHOCUTENIBHO OCH,
IIPOXOJAIIEH Yepe3 €ro CepequHy NEpPHEHIUKYIISPHO CTEPXkKHIO. B KOHEll cTep)kHs nomnajaaer
nyas Maccoi 20 r, sereBlIas MEPHIEHAUKYISIPHO OCH M CTEpKHIO cO ckopocThio 400 m/c.
Onpenenurts yrioByr CKOPOCTb, C KOTOPOM HaYHET BPallaThCsl CTEPIKEHb, €CIIU ITYyJIs 3aCTPSIHET
B HEM.

4. Cocyn emxocthto 1 1 comepxkut 15 T HekoToporo rasa noja nasieHuem 0,6 Mlla.
OnpenenuTs CpeiHIO KBAAPATUYHYIO CKOPOCTh MOJIEKYJI Ta3a.

5. OnpenenuTb, KaKoe KOJIMYECTBO TEIIOTHl HE0OX0AUMO COOOIUTh aproHy Maccoit 400
r, yToOBI HarpeTh ero Ha 100 K : 1) npu noctossHHOM 00beMe; 2) IpH MOCTOSHHOM J1aBJICHUH.

6. Kucinopon HaxoauTcs HpU HOPMalbHBIX YyCIOBHUAX. OmnpenenuTb KOdPOHUIHMEHT
TETJIOMPOBOIHOCTH KUCIOPOIa, eciu 3(PPeKTUBHBIN TruaMeTp ero mosiekyi 0,36 Hm.

7. Ha paccrossHum 8 cM Ipyr OT Apyra B BO3JyXe HaxoAaTcs naBa 3apsana no 1 =KL
Onpenenuth HANPSKEHHOCTh U MOTEHLUAN MOJIS B TOUKE, HAXOIALIEHCS HA PACCTOSIHUM 5 CM OT
3aps10B.

8. Cuia ToKa B MPOBOJIHUKE paBHOMEPHO HapacTtaet ot 0 10 2 A B TeUeHHE BPEMEHHU S C.
Onpenenuts 3apsj, NPOLIEAIINI 10 IPOBOAHUKY.

9. JIBa OE€CKOHEUHO IJIMHHBIX MPSMOJIMHEHHBIX MPOBOJHHMKA C TokamMu 6 U 8 A
pacmosIokeHsl NMEPHIEHAUKYISIPHO Apyr Apyry. OnpeaenuTs MHAYKIHMIO MarHUTHOTO IOJSA Ha
CepeMHe KpaTyanIlero pacCTOSIHUSA MEXAy ITPOBOTHUKAaMU, paBHOro 20 cm.

Bapmuanr 2
1. Touka ABUMKETCSA MO OKPYKHOCTH PAagAycoM S5 cM. 3aBUCHMOCTH MYTH OT BPEMEHHU
JIaeTCsl ypaBHEHHEM S = Ct , tme C = 0,5 cw/c’. Haiirtn HOpPMaJbHOE U TAHTCHIUAIBHOE
YCKOpEHUSI TOYKM B MOMEHT, KOTJla ee TUHEIHasi CKopocTh paBHa 1,5 m/c.
2. Ilox neWicTBMEM KaKOW CHIIBI MIPU MPSMOJMHEWMHOM JIBHUKEHHH TeJla U3MEHEHUE €ro
KOOPJMHATHI CO BPEMEHEM MPOUCXOJIUT 1O 3aKoHy: X = 10 + 5t — 10t* ? Macca Temna 2 kr.
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3. lap Bpamaercst BOKPYr OCH, MPOXOAIICH Yepe3 ero HeHTp, COTJIACHO YPABHEHHIO : @
= At +Bt’ ,rme A =2pan/c, B=1 paz[/c3 . OnpenenuTh BpalllatONIMid MOMEHT, I€HUCTBYIOIIMI
Ha 1ap yepes 3¢ OT Havajia BpalleHus, eciau ero MmomeHT uuepuuu 0,08 xr - M.

4. B 3aKpbpITOM COCyJle BMECTUMOCTBIO 20 J1 HaXOAATCS BOJOPOJA Maccoil 6 T W remui
maccoit 12 r. Temneparypa 300 K. Onpenenuts: 1) naBiaeHue; 2) MOJSPHYIO MacCcy ra3oBOM
CMECH B coCy/Ie.

5. Kakoe KOJIMuecTBO TEMIOTHI HYKHO COOOIIMTD 2 MOJISIM BO3/1yXa, YTOOBI OH COBEPIINIT
padoty B 1000 [Ix: 1) mpu n30TepMHUIECKOM Mpoliecce; 2) Mpu U300apruIecKoM MpoIiecce.

6. IIpocTpancTBO MEXIy JBYMs MapauleNIbHBIMU IJIACTUHAMHU IUIomaapo 150 oM’
KaKJ1asl, HaXOJIIIUMHUCS Ha PACCTOSHUU 5 MM JIpyr OT JApyra, 3aloJHeHO KuciaopoiaoMm. OmaHa
IJIaCTUHA TMOJIEPKUBACTCS MpuU TeMmriepatype 17 oC, JIpyras — npu Temreparype 27 oC.
Onpenenuth KOJIMYECTBO TEIUIOTHI, MPONICANIee 3a 5 MUH OT OJHOW IUIACTUHBI K APYTOH.
Kucnopon HaxoguTcss mpu HOPMAIbHBIX YCIOBHUAX. OD(DPEKTHUBHBIA TUAMETP MOJICKYI
kuciopozaa 0,36 HM.

7. DHeprus IMIOCKOTO BO3AYIIHOrO KoHueHcaropa 0,4 v/, pa3HOCTh MOTEHIMAJIOB HA
obkmagkax 600 B, mmomans miaactud 1 oM. Onpenenutb paccTOSHUE MEXKAY OOKIAAKaMU H
00BEMHYIO IIOTHOCTh SHEPTHH MOJIs1 KOHJEHCATOPA.

8. OnpenenuTh IUIOTHOCTh TOKa, €CJIW 3a 2 ¢ 4epe3 MPOBOJHUK cedueHueM 1,6 Mm
npounto 2-10" amexTpomos.

9. HaiiTu paanyc TpaeKTOpuu IPOTOHA B MArHUTHOM MOJie ¢ WHAyKnueu 2,5 T, ecnu
OH JIBMDKETCSI IEPIICHANKYIISIPHO eMy M 00naaeT sHeprueii 3 MaB.

2

Bapuant 3

1. Kunematuuyeckue ypaBHEHUs JIBHKEHUS ABYX MaTepUaIbHBIX TOYEK HMEIOT BUI: X| =
At + Bit? + CitP u xo = Aot + Byt? + Cot’, tiie By = 4 m/c? C,= —-3m/c’, By=—2 m/c%
C, =1 m/c’. OnpenenuTh MOMEHT BPEMEHH, TS KOTOPOrO YCKOPEHHS STHX TOUEK GYLYT PABHbL.

2. HaiiTu 3ak0H JBMIKEHHUS Tella Macco 1 KT mop JeicTBHEM MOCTOSHHOHN cuibl 2 H,
ecsd B MOMeHT t = 0 HayanbHast KoopauHaTa X = 0 U HayajabHasi CKOPOCThb 5 M/C.

3. llap ¥ CrUIOWIHOW UMIMHAP, U3TOTOBJIEHHBIE M3 OJHOIO M TOTO K€ MaTepuana, ¢
OJIMHAKOBOM Maccoil, Kararcs 0e3 CKOJIbKEHHUS C OJMHAKOBOM CKOpoOCThbio. OlpenenuTs, BO
CKOJIBKO pa3 KMHETHYECKasi YHEPTUs 11apa MEHbIIIE KHHETUYECKON SHEPTUU HUITUHIPA.

4. B OamioHe BMeCTUMOCTHIO 15 1 Haxomutcs a3oT moxa aasinenwem 100 klla mpm
temneparype 27 °C. Tlocie TOro, Kak u3 GamioHa BEITYCTHIH 14 T a30Ta, TemmepaTypa rasa
crana pasuoii 17 °C. OnpeenuTs qaBlIeHNe ra3a, OCTABIIEroCs B GallIOHE.

5. Kucnopon, 3anumaromuit o6vem 10 1 u Haxonsmmiics mox naeneHuem 0,2 Mlla,
aauabaTHO cxkaT 10 oObema 2 1. Haiitu paGoTy cxartusi U1 U3MEHEHHE BHYTPEHHEW SHEpruu
KHCIIOPO/JIa.

6. OnpenenuTh Maccy a3oTa, Mporieamero BeaeacTesue auddysun yepes miomanaky S50
cM? 3a 20 ¢, eciTH IPaMeHT IIOTHOCTH B HATIPABICHAH, IIEPICHNKY/SPHOM ILIOMAIKE, paBeH 1
Kr/m”. Temmneparypa azota 290 K, a cpemnsis aymaa cBOOOTHOTO TIpodera ero MoJIeKys1 paBHa 1
MKM.

7.0npenenuTh HaNpsHKEHHOCTh AJIEKTPUYECKOTO TOJS B TOYKE, PACIOIOKEHHON BIOJIb
npsiMoii, coenunsitoiedt 3apsiabl Q; = 10 uKn u Q, = — 8 K u Haxopsmieiicss Ha paccTosTHUU 8
CM OT OTpHIATENBHOTO 3apsaa. Paccrossnue Mexny 3apsaaamu 20 cwm.

8. Ilo mennoMy mpoBoaHMKY cedueHuem 0,8 mM® Teder Tok 80 MA. Haiitu CPEIHIOIO
CKOPOCTh YIOPSAOUYEHHOTO JBIKCHHS DJIEKTPOHOB BJOJb MPOBOJHUKA, MpEAIoiaras, 4ro Ha
KayKJ[BIH aTOM MEJIH IPUXOIUTCS OXMH CBOOOIHBIH IeKTpoH. ILToTHOCTS MefH 8,9 r/cm’.

9. Ha paccrossHum 5 MM DNapajuiedbHO MNPSAMOJIMHEHHOMY JUIMHHOMY IPOBOJIHHKY
JBUKETCST AJIEKTPOH C KUHeTHueckoil sHepruedt 1 kaB. Kakas cuma Oymer neiictBoBaTh Ha
3JIEKTPOH, €CJIU MO0 MPOBOJHUKY IMYCTUTH TOK 1 A ?

Bapuanr 4
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1. MarepuanbHass TOYKa  JABUXKETCS IO OKPYKHOCTH, paauyc KoTopoi 20 w.
3aBUCUMOCTb MYTH, TPOUJIECHHOTO TOYKOM OT BPEMEHH, BHIPAKAETCA YpaBHEHHUEM: S = £+ 4t° —
t + 8. Haiitu npoiiieHHbI! MyTh, YIJIOBYIO CKOPOCTb U YIJIOBOE YCKOPEHHUE TOYKHM 4epe3 3¢ OT
Hayaja ee JBUKCHHUS.

2. [Tyns maccoii 5 r, eTeBas TOpU30HTAIBHO U UMeBIIas ckopocTh 400 m/c, mpobuBaet
nocky. Ha Beutere w3 mockm ckopocth mynmu 240 wm/c. Haiitm pabGoTy cuibl TpeHus,
BO3HMKAIOIIEH MPU MPOXOKICHUHU YN B IOCKE.

3. Bentunsatop Bpamaercs ¢ dacrotoi 600 o6/muH. Ilocie BBIKIIOYEHHS OH Hayal
BpalaThCs paBHO3aMEAJICHHO M, caenaB 50 060poToB, octaHOBUIICS. PaboTa cuin TOpMOKEHUS
paBHa 31,4 JIx. Onpeaenuth: 1) MOMEHT CHJT TOPMOKEHHUS; 2) MOMEHT MHEPIIMH BEHTHIISITOPA.

4. bamioH BMecTUMOCTbIO 20 J1 COAEPKUT CMECH BOAOPOJA U a30Ta IPU TEMIIEpaType
290 K u naBnennu 1 Mlla. Onpenenuth Maccy Bogopoja, eciu macca cmecu 150 r.

5. Ilpu U30TEepMHUECKOM PaCcIIMPEHUH OAHOTO MOJISI BOAOPOAa Oblia 3aTpadyeHa TeryioTa
4 xJIx, mpu 5TOM 00BbEM BOAOPOJa YBEIUUYWICA B MATh pa3. [Ipu kakoii TemmepaType mpoTekan
nporecc ? Uemy paBHO M3MEHEHHE BHYTPEHHEW SHEPTUH ra3a U KaKkyro paboTy coBepuiui ras ?

6. OnpenenuTh, BO CKOJIBKO pa3 OTIMYAIOTCS KOA(M(ULIMEHTHl TUHAMUYECKON BS3KOCTH
YIJIEKUCIIOro ra3a M a30oTa, eciid 00a raza HaXoAsTcs IpU OJUHAKOBOM TeMmIepaType U OJHOM U
TOM ke JaBleHuu. I (HeKTUBHBIC JUAMETPBI MOJIEKYJ TUX ra30B PaBHBI.

7. Paccrositnue mexay 3apsimamu Q = 2 aKn u Q; = — 2 uKu pasno 20 cm. Onpenenutsb
HANPSDKEHHOCTD T0JIsI, CO3JAHHOTO ATHUMHU 3apsAJaMH B TOUKE, HaXOJAIIECsS Ha paccTosHUU 15
cM ot niepBoro u 10 cM oT BTOpPOro 3aps/10B.

8. [lo anoMuHHEBOMY IPOBOJIHUKY ceueHueM 0,2 MM? TEUET TOK 0,2 A. Onpenenutb
CHITy, IEHCTBYIOIIYIO HA OT/IEIbHBIE CBOOOAHBIE HJIEKTPOHBI CO CTOPOHBI AIEKTPHUECKOTO TOJIS.
VY nenpHOE CONPOTUBIICHUE ATFOMUHUA 26 HOM* M.

9. IlepnieHANKYASIPHO CUIIOBBIM JIMHUSAM MarHUTHOro mojs unaykmnueit 0,3 T npuxkercs
IPOBOAHMK JJIMHON 15 cM co ckopocTbio 10 M/c, meprneHauKyaspHON MPOBOAHUKY. ONpenenuThb
OJ1C, uHAYIUpPYEMYIO B IPOBOJHUKE.

Bapuanr §

1. KunemaTnueckue ypaBHEHUs IBUJKEHUS JIByX MaTepUalbHBIX TOUYEK UMEIOT BUJ: X| =
Blt + C1t2 H Xy = Az + th + Cztz, rae B] = Bz, C] = -2 M/Cz, C2 =1 M/Cz. Ol'IpeI[eJ'II/ITBI 1)
MOMEHT BPEMEHH, JUIsl KOTOPOT'O CKOPOCTH 3THUX TOYEK OYAYT paBHBI; 2) yCKOPEHUs: 00euX TOUYeK
JUISL 3TOTO MOMEHTA.

2. Teno Maccoif 2 Kr MajaeT BEpPTHKAIBHO C YCKOpeHHeM 5 M/c’. OIpeielnTtb CHiIy
COIPOTHUBIICHUS IIPU JBM>KEHUHU TOTO TEJA.

3. MaxoBHK B BUJ€ CILJIOIIHOTO JIMCKA, MOMEHT MHEPIMH KOTOPOIo 150 xr - M”,
Bpamgaercs ¢ yactotoi 240 06/mMuH. Yepe3 1 MUH mocie Havyasa JeHCTBUS CUII TOPMOXEHUS OH
octaHoBwics. Onpenenutb: 1) MOMEHT CHUJI TOPMOKEHHUS; 2) YUCIO OOOpPOTOB MaxOBHKa OT
Hayaja TOPMOKEHHS 10 MOJTHON OCTaHOBKHU.

4. B cocyne emkoctero 1 1 Haxomutcs 1 r kucimopopa. Onpenennuth KOHIEHTPALUIO
MOJIEKYJI Ia3a B COCYJAE.

5. B 3akppITOM coCyJie HaXOIUTCA CMECh a30Ta Maccod 56 T M KHCIoOpoJa Maccoil 64 r.
Orpe/euTh H3MEHEHHE BHYTPEHHEH SHEPIHHU 9TOi CMecH, eciu ee oxutammin Ha 20 °C.

6. Omnpenenuth KO3(PPUIMEHT TEIUIONPOBOJHOCTH a30Ta, eciu KodhdumueHt
JUHAMHUYECKOM BA3KOCTH I HErO IIPU TeX ke ycnoBuax paseH 10 mklla-c.

7. Tlox peiicTBUEM 3JEKTPOCTATHUECKOIO IMOJIsI PAaBHOMEPHO 3apsKEHHOW OeCKOHEUHOM
IUIOCKOCTH TouedHbId 3apsan 1 HKu mepemecTuiics BROAb CHMIIOBOM JMHMM Ha 1 cM; mpU 3TOM
coBepieHa padora 5 mx/[x. OnpenenuTs MOBEPXHOCTHYIO INIOTHOCTD 3apsiIOB HA TJIOCKOCTH.

8. JIBa IMIMHAPUYECKUX TPOBOJHUKA OJUHAKOBOIO CEUEHUS, OAUH U3 MENIU, a IPYTrou U3
’KeJe3a, COeIUHEHbI MapajuieabHOo. ONpenenuTs COOTHOIIEHHE MOIIHOCTEH TOKOB Ul ITHX
IIPOBOJAHMKOB. YJENbHbIE CONPOTHBICHUS MEOU M Kejle3a paBHbl COOTBETCTBEHHO 17 m 98
HOM" M.
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9. Ha koHmax kpeuibeB camosera pasmaxoMm 20 M, setsmiero co ckopoctbio 900 km/y,
BO3HUKAET JJIEKTpoABWXKymas cuna wuHaykouu 0,06 B. Onpenenuts BepTUKAIBHYIO
COCTABJISIOLIYIO MHIYKIIUY MarHUTHOTO I10JI 3€MJIU.

Bapuanr 6

1. ABTOMOOMITb IBMDKETCS TIO 3aKPYTJVICHHIO IIOCCE, UMEIoIEeMYy paanyc KpuBu3Hbl 100
M. 3aKOH JBM)KEHUSI aBTOMOOMJISI BbIpakaeTcst ypaBHeHHeM S = 10 + 5t — 2t* . Haiitu CKOPOCTb
ABTOMOOWJISA, €r0 HOPMaJIbHOE, TAHT€HIIMAJIbHOE U TIOJTHOE YCKOPEHHS B KOHIIE MSATONW CEKYH/IbI.

2. Ilnardopma ¢ meckom oOmiell Maccoil 2 T CTOUT Ha pelbcax Ha TOPU3OHTAIHLHOM
yuacTke nyTu. B mecok momangaer cHapsn maccod 8 Kr M 3acTpeBaeT B HeM. lIpeneOperas
TPEHUEM, ONPEICIUTh, C KaKOW CKOpOCTbIO OyneT ABWrarthbcs Iiaardopma, €cid B MOMEHT
nonaaaHusl CKOpocTh cHapsiaa 450 m/c.

3. Ha oHOpoAHBIN CIIJIOUIHOW IWIMHAPUYECKUH Ball paanycoM 50 cM HamMOTaHa Jierkas
HUTh, K KOHILY KOTOPOH IMPUKPEIJIEH Ipy3 Maccoi 6,4 kr. I'py3, pazMaTsiBasi HUTh, OMyCKAETCS C
yekopernem 2 m/c”. OnpenennTs MOMEHT HHEPIIHH Balla ¥ ero Maccy.

4. Jlo xakoii TeMIiepaTypbl MOXHO HArpeTh 3alasHHbIA COCY[, colepKaliuii 36 r BOAbI,
YTOOBI OH HE Pa3opBajCs, €CJIU U3BECTHO, YTO CTEHKU COCYyJla BhIAEpKUBaIOT AasieHue 5 Mlla.
O6bem cocyaa 5 1.

5. OnpenenuTh yJenbHbE TEIUIOEMKOCTH MPU MOCTOSHHOM O00BEME M IPU MOCTOSHHOM
JMABJICHUM HEKOTOPOro rasa, €ClIM HW3BECTHO, YTO OH MpPU HOPMAIbHBIX YCIOBHSIX HMEET
yaeasHbli 06beM 0,7 M>/kr. UTo 5710 3a ra3 ?

6. Koadpdunment muddy3un Bomopoga mpu HOPMalbHBIX ycinoBusx 9,1 10° M.
Onpenenuth KO3 OUIMESHT TEIUIOMPOBOIHOCTH BOJAOPOA IPH ITHX YCIOBHSIX.

7. DNEeKTPOCTaTUYECKOE TOJIE CO3JAETCA TMOJOXKHUTEIbHO 3apsHKEHHOW C MOCTOSHHON
MOBEPXHOCTHOM TIJIOTHOCTHIO 10 HK1/M® GECKOHEUHOMN IUIOCKOCTHIO. Kakyro paboty Hamo
COBEPIIUTH ISl TOTO, YTOOBI MIEPEHECTH JICKTPOH BIOJIb JTUHUU HAMPSIKEHHOCTH C PACCTOSTHUS
2cmaol em ?

8. OmpenenuTh HANPSHKEHHOCTh JJIEKTPUUECKOTO TMOJS B AIIOMUHHEBOM MPOBOIHUKE
o6bemMoM 10 CM’, ecld mpH HPOXOKACHHH 10 HEMy MOCTOSHHOTO TOKA 3a BpeMs 5 MHH
BBIACIMIIOCH 2,3 K/[K TeTIOTHI. Y 1eJIpHOE COMTPOTUBIICHHE aTFOMUHUS 26 HOM " M.

9. B ogHOpogHOM MarHuTOM mosie ¢ uHaykuuen 0,2 Ta HaxoguTcst mpsSMOil MPOBOJHUK
nuHOM 15 cM, mo kotopomy TedeT Tok 5 A. Ha mpoBomnuk nedictByer cuima 0,13 H.
OnpenenuTth yroj Mexay HampaBICHUSIMH TOKa U BEKTOpa MarHUTHOM MHIYKIIHH.

Bapuanr 7

1. Komeco Bparaercss ¢ MOCTOSHHBIM YIJIOBBIM yCKOpeHHEeM 3 paa/c’. OmpemennTs
paiyc Koeca, ecii depes 1 ¢ mocyie Havana ABIKEHHUS TIOJTHOE YCKOPeHHe Koeca 7,5 m/c.

2. CHapsa mMaccod 5 Kr, BBUICTEBIINNA U3 OPYIHs, B BEPXHEW TOYKE TPACKTOPUH MMEET
ckopocth 300 m/c. B 3TOi TOuke OH pa3opBajiCsl Ha JBAa OCKOJIKA, IPUYEM OOJIBLIMIA OCKOJIOK
Maccoi 3 Kr moserena B oOpaTHOM HampaBjieHHH co ckopocTeio 100 M/c. OnpenenuTs CKOpoCTh
BTOPOT0, MEHBIIETO, OCKOJIKA.

3. MaxoBUK Ha4YMHAeT BPANIaTbCS M3 COCTOSHHUS TOKOS C TIOCTOSIHHBIM YTJIOBBIM
yekopenneM 0,4 pan/c’. OmpeenuTh KMHETHUECKYIO SHEPIHI0 MAaxOBHKA depes 25 ¢ 1ocie
Havana JBWKEHHWs, eciim 4depe3 10 ¢ mocie Hayanma JIBMKEHUS MOMEHT WMITYJIbCa MaxOBHKa
cocraisi 60 kr - M/,

4. Cpennsiga kBagpaTUdHas CKOPOCTh MOJIEKYJ ra3a noj nasieHueMm 0,3 Mlla coctaBnser
400 m/c. OmnpenenuTh MIOTHOCTh Ta3a MPU 3TUX YCIOBUSX.

5. Kucnopon maccoit 32 r HAXOAUTCS B TEPMETUYHO 3aKPBITOM COCYZAE O] JIaBJICHUEM
0,1 MIla npu Temneparype 290 K. ITocne HarpeBaHus AaBJIEHUE B COCYAE MOBBICHIIOCH B 4 pa3a.
Onpenenuth: 1) oObeM cocyma; 2) TemmepaTrypy, M0 KOTOPOW Harpenu ras; 3) KOJIUYECTBO
TEIUIOTHI, COOOIIIEHHOE Ta3y.
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6. Koapduuuentsr nupdy3sun U BHYTPEHHETO TPEHUS KHUCIOPOAa NPU HEKOTOPBIX
YCJIOBHUSX paBHBI cooTBeTCTBEeHHO 0,12 Mwm/c u 19,5 mklla-c. Haiiru MpU 3TUX YCIOBHUSX
IJIOTHOCTH KUCIIOPO/Ia.

7. B mogenu atoma Bojpopona o bopy 31eKTpoH IBHXKETCA IO KPYroBOoW opOuTte
panuycoM 52,8 1M, B LIGHTPE KOTOPOM HaXoAUTCs MPOTOH. OINpeneanuTb CKOPOCTh 3JIEKTPOHA Ha
opOUTe U MOTEHIHAIBHYIO SHEPTUIO IEKTPOHA B I0JIE /1P, BBIPA3UB €€ B JICKTPOH-BOJIbTAX.

8. TITOTHOCTB JIEKTPHYECKOTO TOKA B MEIHOM TpoBoje pasua 10 A/cm’. Onpenenuts
yJIeJIbHYIO TEIUIOBYIO MOIIHOCTb TOKA, €CIIM yeIbHOE conpoTuBiIeHue Mean 17 HOM M.

9. DnekTpoH JBUXKETCS B OJHOPOJHOM MarHUTHOM mojie ¢ uHaykuueit 0,1 Ta nmo
OKpykHOCTH. OIpeesuTh YII0BYK CKOPOCTh BPAIIEHUS 3JIEKTPOHA.

Bapuanr 8

1. 3aBUCHMMOCTb IPONJIEHHOT'O TEJIOM IIyTH OT BPEMEHU BbIpa)XaeTcsl ypaBHEHUEM: S = At
- B! + Ct (A =2 wm/c; B=3 m/c*; C =4 m/c’). OnpeenuTs 11 MOMEHTA BPEMEHH 2C [OCIE
Hayaja JBWKeHus: 1) npoiaeHHbIN MyTh; 2) CKOPOCTb; 3) YCKOPEHUE.

2. Teno Maccoil 5 Kr MOJHUMAIOT ¢ ycKopeHueM 2 M/c’. OmpelenuTs paGoTy CHIIBI B
TEYEHUE MEPBBIX MSATH CEKYH/I.

3. l'opusonTanbHas miardopma maccoit 25 kr u paauycoM 0,8 M BpaiaeTcsi ¢ 4acTOTON
18 mun™'. B LEHTpE CTOMT YENOBEK M JACPKHT B PACCTABICHHBIX PyKax rupi. CUHTas UTHHID
CIUIOIIHBIM JHCKOM, OIPEEIUTh YaCTOTY BpalleHHs MIaT(OPMBI, €CITH YEJIOBEK, OMYCTUB PYKH,
YMEHBILIUT CBOM MOMEHT UHEpLUHU OT 3,5 10 1 Kr * M7

4. Onpenenuth HauOOIEE BEPOIATHYIO CKOPOCTh MOJIEKYJ ra3a, MIOTHOCTh KOTOPOTO MpHU
nasnennu 40 kIla cocrasmsier 0,35 Kr/m’.

5. JIBa Moisl IBYXaTOMHOIO HJI€aTbHOIO Ta3a HarpeBaloT MPHU MOCTOSHHOM O00BbeMe 0
temriepatypbl 289 K. Omnpenenutb KOJIWYECTBO TEIUIOTHI, KOTOPOE HEOOXOIUMO COOOIIUTH
3TOMY ra3sy, 4ToObl YBEIMUUTH €T0 J1aBjeHuE B 3 pasa.

6. OnpenenuTth, BO CKOJBKO pa3 omiMyaercs Koddduuument auddysum razoo6pazHoro
BoZlopoaa OT koddurmenta nuddy3nn raz3o00pa3HOTO KUCIOPOaa, eciu 00a raza HaXOASATCA
IPY OJTMHAKOBBIX YCIOBUSIX.

7. Ilmockuit BO3AYIIHBIM KOHAEHcATOp eMKocThio 10 md 3apsbkeH 10 Ppa3sHOCTH
norexuanos 500 B. [Tocne oTkmoueHMst KOHASHCATOPA OT UCTOYHHKA HANPSIKEHUS PACCTOSHUE
MEXIy TUIaCTUHAMU KOHJeHcaTopa ObUIo yBenudeHo B 3 pasa. Ompenenuth: 1) pa3HOCTH
NOTEHIMAJIOB Ha O0KJIa/IKax KOHJIEHCATOpa MOCie UX Pa3IBUKEHHUs; 2) pabOTy BHEIIHUX CUJI 110
Pa3IBUKEHUIO TUIACTHH.

8. B MeaHOM MpOBOJHHMKE CeueHUeM 6 MM® M JUIMHOH 5 M Teder ToK. 3a | MuH B
npoBoaHuKke Bbiaensercss 18 Jx temnorsl. Onpenenuth HanpsKEHHOCTh IOJIS, IJIOTHOCTh U
CHITy TOKa B ITPOBOJIHUKE.

9. DneKkTpoH, YCKOPEHHBIM pPa3HOCThIO MmoTeHnuanoB 0,5 kB, ABMkeTcs mapauieabHO
OPSAMOJIMHEHHOMY JJIMHHOMY HPOBOJHHUKY Ha paccTosHuM 1 cM orT Hero. Kakas cuia Oyner
JIeIICTBOBATh Ha 3JIEKTPOH, €CIIU Yepe3 MPOBOJHUK IpomyckaTh ToK 10 A.

Bapuant 9

1. Koneco aBromalmHel Bpallaercs paBHO3aMeIJIEHHO. 3a BpeMs 2 MUH OHO M3MEHUJIO
yacToTy BpatmieHus ot 240 mo 60 MuH" . Onpenenuts: 1) yrioBoe yCKOpEHHE Kojieca; 2) Yuciio
MOJIHBIX 000POTOB, CENAHHBIX KOJIECOM 32 3TO BpeMsl.

2. Temo, mamasi ¢ HEKOTOPO# BHICOTHI, B MOMEHT CONPUKOCHOBEHHUS C 3eMyei obnagaeT
umnynbcoMm 100 xr - M/c u kunetnueckoit sueprueit 500 J[x. Onpenenuts: 1) ¢ KaKoil BEICOTHI
Majano Tejo; 2) Maccy Tena.

3. Uenosek Maccoit 60 Kr, CTOAIINI Ha Kpalo TOpU30HTAIBHON miaatdopMel Maccoit 120
KT, BpalIAIOICHCs 0 HHEPIIMUA BOKPYT HEMOABMKHOW BEPTUKAIBLHOU OCH C 4acToToil 30 MHH ",
nepexoautT K ee mHeHtpy. Cumras miaTtdopMmy KpYIibIM OJHOPOJHBIM JHMCKOM, a 4elloBeKa —

TOYEUHON MACCOM, ONPEICNIUTh, C KAKOM 9acTOTOM Oy/AeT TOTIa BpamaThes miaTdopma.
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41lpu kakod TemIepaType CpeaHssi KBaApaTUYHas CKOPOCTh MOJIEKYJT KHCIOpO/aa
Oosbiie uX Hanbosee BeposATHON ckopoctr Ha 100 m/c ?

5. Ilpu n300apHOM HarpeBaHWU ABYX MOJICH HEKOTOPOTro maecaibHOTO raza Ha 90 K emy
obu10 coobOmieHo 5,25 kJ/Dk termtotel. Onpenenutsh: 1) pabory, coBepiiaeMyr razom; 2)
U3MeHeHue BHyTpeHHel sneprum; 3) Benuunny y = Cp/Cy.

6. Kakoii TonmmuHbl ciiefoBajo Obl clelaTh ACPEBSAHHYIO CTEHY 3[JaHus, 4TOObl OHA
JlaBajia TaKyro e MOTEPI0 TEIUIOTHI, KaK KUPIUYHAs CTeHA TOMMIMHON 50 ¢M, PpHU OJMHAKOBBIX
TeMIepaTypax BHYTpU U cHapyxH 31anusg ? KoapduuueHTsl TenaonpoBOIHOCTH KUPIUYA U
nepeBa cootBerctBeHHO 0,70 1 0,175 Br/™m-K.

7. CrjiomHo# map U3 JUAJICKTPUKA PAANyCcoOM S5 CM 3apsKeH paBHOMEPHO ¢ 0ObEMHOM
mrotHOCTRIO 10 HKI/M. Onpenenuts SHEPrUI0 3JEKTPOCTATUUECKOIO MOJIS, 3aKIIOYEHHOIO B
OKpY’KaroIlleM I1ap MPOCTPAHCTBE.

8. LIMKJIOTpOHBI MO3BOJSIOT YCKOPATH NPOTOHBI A0 3Hepruii 20 M»sB. Omnpenenuts
paanyc yaHTOB IUKIOTPOHA, €CIIM MarHuTHas uHAykuus 2 T.

9. Cuna Toka B KOJICOATETLHOM KOHTYpE M3MEHseTCs 10 3akoHy [=0,1sin 10° t, A.
WuayktuBHocTh KoHTYpa 0,1 I'H. HaliTu 3akoH n3MepeHus HanpsKeHHs] Ha KOHJIEHCATOPE U €ro
€MKOCTb.

Bapuant 10

1.Teno Bpamiaercss paBHOMEPHO € HadyajJbHOM YIJIOBOH CKOPOCTBIO 5 pajl/c U YIJIOBBIM
yekopernem 5 pan/c’. CKONbKO 00OpOTOB cemaet Teno 3a 10 ¢?

2. C nokosimMcs LapoM Maccoil 2 KI CTaJIKUBAETCA TAKOM e 1ap, JBWKYIIMICS O
ckopocthio 1 m/c. Beraucnuth paboTy, COBEpIICHHYIO BCIEACTBUE JAehOpMAlUU TPU MPSIMOM
LEHTPaJIbHOM HEYIPYroM yape.

3. Tousblif numuHAp Maccoil 1 Kr KaTUTCs MO TOPU30HTAIBHON IIIOCKOCTH CO CKOPOCTbIO
10 M/c. OnpenenuTh CUily, KOTOPYIO HEOOXOAMMO MPHUJIOKUTH K IHJIMHIPY, YTOOBI OCTAHOBUTH
€ro Ha IyTH 2 M.

4. Cpennsisi KBaJpaTU4Hasi CKOPOCTh MOJIEKYJ Ta3a MPU HOPMAJIbHBIX YCIOBHUSAX paBHA
480 m/c. CKoIbKO MOJIEKYJT COAEPKUT 1 T 3TOrO raza?

5. HekoTopslii ra3z maccoit 1 kr Haxoautcs npu temmneparype 300 K u non gasnenuem 0,5
MIlIa. B pe3ynbpTaTte H30TEpMUYECKOTO CKaTHs JaBJICHHE ra3a yBEeIMYWIOCh B JBa pa3a. PaboTa,
3aTpaueHHas Ha cxaTue, papHa — 432 Jx. OnpenenuTs, Kakou 3TO Tas.

6. B cocyne emxoctero 5 11 conmepxkurcs 40 r aprona. OnpenenuTb CpeaHee YHCIIOo
coyJapeHui MOJIeKyJ B ceKyHay mpu temrepaTtype 400 K.

7. Kakast yckopsiromiasi pa3HOCTh OTEHIMAJIOB MOTpedyeTcs UIsl TOro, YTOObI COOOLIUTh
ckopocth 50 Mwm/c: 1) anekTpoHy; 2) MpoOTOHY.

8. DnextponBuxkymas cuna 6arapen pasHa 20 B. Koadduuuent noneznoro neictus
Oarapeu coctasisier 0,8 mpu cuie Toka 4 A. Uemy paBHO BHYTpEHHEE CONpOTHUBIIeHUE OaTapen ?

9. Cuna Toka B OOMOTKEe cosieHoMJa, cojepxamero 1500 BuTKOB, paBHa 5 A.
MarsnuTHBIM TOTOK Yepe3 monepeuHoe ceueHue cojeHouaa coctariser 200 MxB6. Onpenennts
HHEPrUI0 MAarHUTHOTO I10JISI B COJIEHOUJIE.

7.4. Meroauyeckue MaTepuasbl, OIpedeJsAONIMe MPOLeIyPbl OLECHUBAHMA
3HAHMI, YMEHHMIl M HABBIKOB, U ONbITA JeATEIbHOCTH, XAPAKTEPU3YIOUIMX ITANbI
(popMupoBanus KomneTeHHH

TpeOoBaHMsl K BbINOJHEHUIO TECTOBOIO 3a1aHUS

TectupoBanue SIBISIETCS OJHUM U3 OCHOBHBIX CPEJICTB (DOPMATLHOTO KOHTPOJIS Ka4eCcTBa
00ydeHus1. ITO METOJI, OCHOBAHHBIA HA CTAHAAPTU3UPOBAHHBIX 33JIAHUAX, KOTOPHIE TO3BOJISIFOT
U3MEPUTH MCUXO(U3HOIOTHUECKHE U JTHYHOCTHBIE XapaKTePUCTHKH, a Tak)Ke 3HAHUS, YMEHUS U
HAaBBIKHM HCIBITYEMOTO.

OcHOBHbIE NPUHIIUIIBI TECTUPOBAHUS, CIIEYIOLIUE:
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— CBS3b C IEMSAMU OOydYeHHs - LM TECTUPOBAHMS JOJDKHBI OTBEYATh KPUTEPHUSIM
COLMAJIbHON MOJIE3HOCTH U 3HAYMMOCTHU, HAYyYHOH KOPPEKTHOCTU U OOILECTBEHHON NOIEPIKKH;

— OOBEKTUBHOCTh - HCIIOJIB30BAaHHE B MEAArOTHYECKUX HM3MEPEHHSIX 3TOr0 NMPHUHIIMIA
IPU3BAHO HE JOMYCTUTh CYOBbEKTUBU3MA U MPEAB3SATOCTH B IIPOLIECCE 3TUX U3MEPEHUH;

— CIIPaBeUIMBOCTh W TJIACHOCTh - OJAMHAKOBO J00pOXKenaTeIbHOe OTHOIICHHE KO BCEM
o0yyaromuMcsi, OTKPBITOCT BCEX JTalloB Ipolecca H3MEpEeHUH, CBOEBPEMEHHOCTh
O3HAKOMJICHHUSI O0YJAIOIIUXCS C pe3yabTaTaMi U3MEPEHU;

— CHUCTEMAaTHYHOCTb — CHUCTEMAaTHYHOCTb TECTHPOBAHUI M CaMOIPOBEPOK KaxJ0ro
y4eOHOro MOy, pa3jiesia U KaKIOW TeMbl; Ba)KHBIM aCIEKTOM JaHHOTO IPHUHIIMIIA SBIISAETCS
TpeOOBaHUE PENPE3CHTATUBHOIO MPEACTABICHUS COAEpKaHMUs y4eOHOro Kypca B COJEpXKaHUU
TECTa;

- TYMaHHOCTb U 3TUYHOCTb - TE€CTOBbIE 33aJaHMs U MPOLESYpPa TECTUPOBAHUS JOJKHBI
UCKJIIOYaTh HAaHECEHHWE KaKOro-aubo Bpeaa oOydaromMMcs, HE JOMYCKaTh YIIEMJICHHS HX II0
HallMOHAJIbHOMY, 3THUYECKOMY, MaTepHalbHOMY, PAaCOBOMY, TEPPUTOPUATIBHOMY, KYJIbTYPHOMY
U IpYTUM MpU3HaAKaM;

BaxuelmuM sBiseTcs NPUHLMI, B COOTBETCTBMM C KOTOPBIM TECThbl JOJKHBI OBITh
IIOCTPOEHBI II0 METOJIMKE, 00ECleUMBAIOUIe BBIOJIHEHHE TPEeOOBaHUM COOTBETCTBYIOLIETO
(benepaabHOro rocy1apcTBEHHOr0 00pa30BaTEIbLHOIO CTaHapTa.

B TecToBBIX 331aHUSAX UCIOIb3YIOTCS YETHIPE TUIIA BOIIPOCOB:

— 3aKkpbITasg Gopma - ABJISIETCS Haubosiee paclpoOCTPaHEHHOM U IpeJylaraeT HEeCKOJIbKO
albTEpHATUBHBIX OTBETOB HA IIOCTaBIEHHbIM Bompoc. Hampumep, oOydaromiemycst 3agaeTcs
BOIIPOC, TPEOYIOINI aIbTEPHATUBHOTO OTBETA «J1a» WIIN «HET», <SBISETCA» UIIH «HE SBISETCS,
«OTHOCUTCS» WJIM «HE OTHOCUTCSA» U T.II. TecToBoe 3ajaHue, copepiKallee BONpPOC B 3aKPBITOM
¢dopme, BKIItOYaeT B ceOsl OAMH WIM HECKOJBKO MPABMIIBHBIX OTBETOB M WHOI/IA HA3bIBAETCS
BbIOOPOYHBIM 3a7jaHHeM. 3akpbiTas (opMa BOIIPOCOB HCHOJB3YETCS TaKXKe B TeCTax-3ajadax ¢
BbIOOPOYHBIMU OTBETaMU. B TECTOBOM 3ajaHuUM B 3TOM ciydae c(OpMYIHpPOBaHBI YCIOBUE
3aJaud U BC€ HEOOXOJMMBbIE HCXOJHBIE JaHHble, a B OTBETaX IPEACTaBIECHbl HECKOJIBKO
BapHaHTOB pe3yJibTaTa PELICHUS B YHCIOBOM MJIM OykBEeHHOM BHje. OOydaromuiics IOJKeH
PELINTH 33aJa4y U I10Ka3aTh, KAKOW U3 MIPEICTABICHHBIX OTBETOB OH MOJIyUYHII.

— OTKpbITasi ¢opMa - BOIPOC B OTKPBITOM Qopme npeacTaBiseT co00i yTBEp)KIAECHHE,
KOTOpO€ HeoOXoauMo JOomnoiaHUTh. JlaHHas ¢opma MOXeT ObITh NpPEJCTABICHA B TECTOBOM
3a/laHuy, HalpUMep, B BUJE CIOBECHOTO TeKCTa, GopMyiibl (YpaBHEHHMs), rpaduka, B KOTOPBIX
IPOMYIIEHBI CYIIECTBEHHbIE COCTABIISIOIINE - YACTH CJI0BA WM OYKBBI, YCIOBHbIE 0003HAYCHHUS,
JUHUM WM U300pakKeHMs 3JIEMEHTOB cxeMbl U rpaduka. OOyyaromuiicss T0JKeH MO MaMaTu
BCTaBUTh COOTBETCTBYIOIUE JIE€MEHTHI B YKa3aHHBIE MECTa («IIPOITYCKHY).

— YCTaHOBJIEHHE COOTBETCTBHS - B JaHHOM cllydae oOydarouiemycs MpeiararoT J1Ba
CIIMCKA, MEKY IEMEHTaMU KOTOPBIX CIIEAYET YCTAHOBUTH COOTBETCTBHUE;

— YCTaHOBJICHHE IOCJIEIOBATEIbHOCTH - IMpeJIoyiaraeT HeoOXOIWMOCTh YCTaHOBUTH
NPaBUIBHYIO OCIIEA0BATEILHOCTD MPEAIaraeMoro ClucKa cJioB Wil (pas.

Kpurepun ouneHku 3HaHU IPH NPOBEACHUM TECTHPOBAHUS

OTMeTKa «OTJIMYHO» BBICTABISAETCS MPU YCIOBUHU NPAaBUIBLHOIO OTBETAa HE MEHEE 4YEM
85% TeCTOBBIX 3aJaHMIi;

OTMmeTKa «XOpOLIO» BBICTABIISETCS IIPH YCIIOBUU MPABUIBHOTO OTBETA HE MeHee ueM 70
% TeCTOBBIX 3aaHUI;

OTMeTKa «yJOBJIETBOPUTEIBHO» BBICTABIIAETCS NPU YCIOBUHU IPABUIBHOIO OTBETa HE
Menee 50 %;

OTMmeTKa «HEYAOBIETBOPUTENBHO» BBICTABISETCS NPH YCIOBUM IPABUIBHOIO OTBETA
MeHee yeM Ha 50 % TeCcTOBBIX 3aJaHHU.

Pe3ynbrarhl TEKylIero KOHTPOJII MCIONb3YIOTCS NPU IPOBEAECHUU IPOMEKYTOUHOU
aTTeCTalHH.

aTTeCcTaluu.

TpeOoBaHMs K HATUCAHUIO KOJJIOKBUYMA
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KonnokBuym npencrasiser coboil He TONBKO OJHY U3 (OPM TEKYILEro KOHTPOJsS, HO U
OJIHY M3 aKTMBHBIX ()OPM y4eOHBIX 3aHSATHUM, IPOBOJAMMBIX Kak B Buje Oecellbl IpenojaBaTess
CO CTY/ICHTaMH, TaK U B BUJE CEMHHApPA, IOCBAIICHHOTO OOCYX/IEHUIO ONpEACICHHON HAayYHOH
TEMBI.

LenssMu KOJJIOKBHYMa SIBIISIIOTCS: BBUICHEHHE Y CTYJCHTOB 3HAaHWM, WUX YriayOieHue
(MOBBILIIEHNE) W 3aKpeIUIeHHe IO TOW WM MHOM Teme Kypca; (GOpMHUpPOBaHHE y CTYICHTOB
HaBBIKOB aHAJIM3a TEOPETHUECKUX MPoOIeM Ha OCHOBE CAMOCTOSTENILHOIO M3YYEeHUsI YUeOHOH U
HAY4YHOH JIUTEepaTyphbl.

OcHoBHas 33/1a4a KOJUIOKBUYMa - NPOOYIUTH Yy CTYJAEHTa CTPEMJICHHE K YTECHUIO U
UCIIOJIb30BAHUIO JIOMOJIHUTEIbHOW SKOHOMUUYECKON JINTEPaTypBhI.

Ha KoimokBUyM MOTYT BBIHOCHTCSI KaK MPOOJIeMHBIE (HEPEAKO CIIOPHBIE TEOPETHUYECKUE
BOIIPOCHI), TAK U BOIPOCHI, TPEOYIOIINE CAaMOCTOSITEILHOIO U3Y4EHHUs, a Takxke Ooiiee riryOoKon
IpopabOTKH.

Ha camocTosiTenpHyl0 MOATOTOBKY K KOJIJIOKBUYMY CTYIEHTY OTBoAMTCS 1-3 Henenu.
[TonroroBka BKIIIOYaeT B ceOsl HM3YYEHHE PEKOMEHJIOBAaHHOW JMTEpaTypbl U COCTaBJIECHUE
KoHcrekTa. KoyutokBuyM npoBOoANTECS JINOO B (hopMe MHIMBUAYAIbHONW Oece/bl Pero1aBaTess
CO CTYZEHTOM, 00 Oeceqpl B HEOOIBIIHNX Irpymiax (3-5 yenoBek).

Kpurepun onieHkn KOJTIOKBHYMA

Onenka «5» - TIyOOKO€ W NMPOYHOE YCBOEHHE MPOTPaMMHOTO MarepHaja - IOJIHBIE,
[I0CJIEI0BATENIbHbIE , TPAMOTHBIE M JIOTMYECKM H3JaraeéMble OTBETHl INPH BUAOM3MEHEHUU
3a/laHus, - CBOOOJHO CHpAaBJISAIOLIMECS C TOCTaBJICHHBIMHU 3a/JayaMH, 3HaHUS Marepuaia, -
IPaBUIbHO OOOCHOBaHHbIE NPUHSATHIE PELICHUs, - BJIaJ€HHE PAa3HOCTOPOHHHMH HaBBIKAMU U
[IPUEMaMHU BbIIIOJHEHUS IPAKTUYECKUX padoT.

Onenka «4» - 3HaHME NPOrPaMMHOIO MaTepuaja - IPaMOTHOE H3JIOKeHHe, Oe3
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BONPOC, - IPABUJILHOE IPUMEHEHUE TEOPETUUECKUX
3HaHUH - BiIaJIeHHe HEOOXOIUMBIMI HaBbIKAMH MIPU BBIMOJIHEHUH MPAKTUYECKUX 3a/1a4

Onenka «3» - yCBOEHHE OCHOBHOT'O MaTepHalla - IpH OTBETE JAOMYCKAIOTCS HETOUYHOCTH -
IpU OTBETE HEIOCTATOYHO MpaBUIIbHBIE (OPMYIHUPOBKH - HapYIIEHUE IMOCIEI0BATEIbHOCTH B
M3JI0’KEHUU TIPOrPaMMHOI0 MaTepuaa - 3aTpyIHEHUS B BBIMOJIHEHUH TPAKTUYECKUX 3aJaHUH

OneHka «2» - He 3HaHUE MPOTrPaMMHOI0 MaTepuaa, - Ipu OTBETE BO3HUKAIOT OMIMOKH -
3aTpyJHEHUS TPU BHIIOJHEHUH MTPAKTUYECKUX paloT.

MeTtoanyeckue MaTepuasbl 0 NPUEMY 3aIMT NPAKTHYECKUX 3aHATHI

1. O6yyaromumiicst JOMyCKaeTCsl K BBIMOJIHEHHUIO MPAKTUYECKUX 3aHSITUN TOJBKO MOCHE
NOJYYEeHUsl «IOMyCKa» Yy IMpernojaBarens, 00eCHeunBaIOUIero IMPOBEICHHE INPaKTHUECKUX
3aHATHIA.

2. «Jlomyck» oOy4aromuxcs K BBIMOJHEHUIO NPAaKTUYECKUX 3aHATHH Na€T TOJBKO
npenojaBaTeslb Ha OCHOBaHMM oOmpoca oOOydarolerocsi, MyTEM OIpeAeNeHUs] CTENeHU
MOJATOTOBJICHHOCTH OOYYalomIerocss K BBIOJHEHUIO TPAKTUUECKUX 3aHATHHA, a TaK xKe
OTCYTCTBHIO Y CTY/ICHTA HE BBIITOJHEHHBIX PEABLAYIINX MPAKTHUECKUX 3aHATHA.

3. OOyuaromuiicsi, He MOTYYMBIIUH «IOMYCK», K BBIIOJIHEHUIO MPAKTUYECKOTO 3aHITUS
HE JIONyCKaeTcs.

4. BpInonHEHHE MPAKTUYECKUX 3aHATHH CTYAEHTaMM, HE MOJIYYHMBIIMMH <JIOMYCK» H
INPOMYCTUBIIUX MPAKTUUYECKHE 3aHATUS TMPOU3BOAMTHCA JO BBIOJHEHUS CIEAYoLei
NPaKTUYECKOT0 3aHATHSA, BO BpeMsl Ha3HauUE€HHOE MPEeno/aBaTeeM.

ITopsimoK 3aIUThI MPAKTHYECKUX 3aHATUN

1. OOyuarommuiicsi, BHIIOTHUBIIUI MPaKTHYECKOE 3aHATHE, OQOPMUBIIMKA MO HEH OTYeT,
JIOTTYCKAeTCs K 3alIUTe MPAKTUYECKOTO 3aHSTHSL.

2. 3ammMra NPAaKTUYECKUX 3aHATUH TNPOBOAMUTCS IO MEpPEe WX BBIIOJHEHUS B Yachl
3aHATUN, OTBEIEHHBIC HA BBIIIOJIHEHUE MPAKTUYECKUX 3aHSATHA.

3. Onpoc oOydaronuxcsi mpernoiaBaTeseM MPOBOAUTCS B paMKaX TEMbl MPAKTUYECKOTO
3aHATHSL.
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MeToan4yeckue MaTepuaJbl O MPUEMY 3a1HUT OTYETOB 10 JIA0OPATOPHBIM 3aHATHAM

JlaboparopHoe 3aHATHE - 3TO OpraHu3alroHHas ¢opMa 00ydeHHUs], periaMeHTHPOBaHHAS
1o BpeMeHH (mapa) u coctaBy (ydeOHas rpyIimna, HOArPYIIa), e KOTOPOH - chOpMHPOBATH
npodeccuoHanbHble YMEHUSI U HAaBBIKU B J1A0OPATOPHBIX YCIOBUSX C MOMOIIBIO COBPEMEHHBIX
TEXHUYECKUX CPEJICTB.

Ilenp mpoBeneHusl J1a0OPATOPHBIX 3aHATHA — KOHKPETHU3AlMsl TEOPETHUECKUX 3HAHUH,
MOJIYYEHHBIX B MPOIECCE JEKIIHMA, MTOBBIIIICHUE TPOYHOCTH YCBOCHUS U 3aKPETICHUS U3y4aeMbIX
3HAHUU U YMEHUH.

OyHKIUSAMH JTA0OPATOPHBIX 3aHATUN SBIISIIOTCS: 3aKpPEIJICHUE TEOPETUUECKUX 3HAHUU Ha
MIPAKTUKE; YCBOCHHE YMEHUU HCCIEAO0BATEIbCKOM PabOThI; YCBOCHHE YMEHUU MPAaKTUYECKOM
MICUXOJIOTHYECKONH paboOThl; TPUMEHEHUE TIICUXOJOTHYECKHX TEOPETUYCCKUX 3HAHUU U
pelleHus MPaKTUYECKHX 3aJayu; CaMOIO3HaHUE 00yUaloIuXCsl U CaMOpa3BUTHE.

TunuyHblie 3a1aHUS: UHIUBUIyAJIbHBIC 33JIaHUsI, TPYIITIOBBIC 33 JaHUsI.

[Topsimox mpoBeaeHus 1a00PaTOPHBIX 3aHATUH:

— BHEAYJAUTOPHAsI CAMOCTOSITEIbHAS TTOJATOTOBKA K 3aHTHIO;

— IIPOBEpPKa TEOPETUYECKON OATOTOBIEHHOCTH CTYJIEHTOB;

— UHCTPYKTUPOBAHHE CTYICHTOB;

— BBINOJIHEHHUE MTPAKTUYECKUX 3aJjaHui, 00CYKIEHUE UTOTOB;

— oopmiteHre 0TYETA; OIICHKA BHIMOJTHCHHBIX 33JJAHUH U CTEIICHU OBJIAJICHUS YMCHHUSIMH.

JlaboparopHble pabOThl HOCSAT PEHNPOAYKTHBHBIA XapakTep (CTYIEHTHI MOIb3YIOTCS
MOJPOOHBIMH WHCTPYKIUSAMHU). METOJHMKa MPOBEICHUS JIA0OPATOPHOTO 3aHITHS BKIIOYACT B
celst TpH ATama: MOArOTOBKY K JTJaOOPaTOPHOMY 3aHSTHIO, €r0 MPOBEACHHUE U MCUXOJIOTHYECKHI
aHanu3. Ha moaroroBuTensHOM JTame MpernojiaBaTrelib TOTOBUT Ha KaXKIOM pabodyeM MecTe
METOJMYECKHE PEKOMEHJIAIMU [0 BCEM JIAOOPATOPHBIM 3aHATUAM C MOAPOOHBIM OMHCAHUEM
Bcex TpeOoBaHUM U AeicTBHil cTyneHTOB. CTy/IeHTaM BBIJACTCS 3a/laHue MO0 U3YUYEHUIO0 TEOPHH
Mo Teme, KoTopast OyaeT oTpabaThiBaThCs Ha JAOOPATOPHOM 3aHATHU. B KOHIlE 3aHATHI BCS
pabota odopmisieTcs B YCTAaHOBJICHHOM MOpsiAKe U OGOpMISETCS OTUET MO JabopaTOpHOMY
3aHATHIO. BEITIOIHEHHAs! CTyIeHTOM JiabopaTtopHas paboTa OleHHUBaeTcs npernogaBaTeneMm. Ha
3aKTIOYUTEIFHOM dTare MpernojaBareib aHATU3UPYeT MPOBEIEHUE J1a0OpaTOPHOTO 3aHSATHUS C
no3unnu ero 3PpGeKTUBHOCTH, JIETACT BHIBOIBI.

Kpurtepun oneHku 3HAHUH HA 3a4eTe

3adyer - BUJ MEPONPUATHS TMPOMEKYTOYHOM aTTecTallk, B pe3yJabTaTeé KOTOPOTo
oOyJaronuii MmoyiydaeT OIEHKY B HIKane «3aueT» / «HezaueT». [uddepeHmpoBanHblii 3a4eT -
BHJI 3a4€Ta, B PE3YJIbTATE KOTOPOTO 00YUAIOMIUIACS MOydaeT OLEHKY B YEThIpeXOanbHOM MIKaje
(«OTTUYHO», «XOPOIIO», «yIOBIETBOPUTEIHHOY», «HEYAOBICTBOPUTEIBHO»). 3adeT MOXKET
MPUHUMATBCA KaKk B YCTHOM ¢opme (KOTopas TpeArnojaraer OTBEThl CTYJICHTOB Ha
TEOPETHYECKUE BOMPOCHI), TaK U BBICTABIATHCS MO PE3YJIbTATAM BBINOJIHEHUS CTYIEHTaMU
YCTaHOBJICHHBIX TTPOTrpamMMoOi BUIOB paboT. i pa3sHbIX 00yqaronuxcsi yaeOHOM TPyl MOTYT
OBITH OMpEeNeHbl pa3Hble (OPMBI CayM 3ayeTa B 3aBUCUMOCTH OT KauecTBa UX pPabOTHI B
ceMecTpe (ax) HW3y4deHUs ITUCHUIUIMHBIL. Bompockl K 3adeTy, 3amaHusi, KOTOPBIC TOJDKHBI
BBITIOJTHUTH CTYJEHTHI B ceMecTpe, (M popMy ero MpOBEACHHUs) CTYICHTHI OMyYaloT Ha TIEPBOM
3aHATUH 0 TUCIUTIINHE B JAHHOM CEMECTPE TI0 PEIISHUIO MPerogaBaTesl.

Pe3yabrar

Kpurepuu oneHuBaHus1 KOMIeTeHIIHI
3agera

CTyaeHT He 3HaeT 3HAYUTENBHOW YaCTH MPOTPaAaMMHOTO MaTepuaia (MeHee
50 % mnpaBWIBHO BBHIMOJMHEHHBIX 3aJaHUi OT o0mero obbema paboThI),
HE 3a4TEHO JIOMTyCKAaeT  CYIIECTBEHHbIE  OIMOKH, HEYBEpPEHHO, ¢  OOJIbLUIMMHU
3aTPyAHEHUSIMU BBITOJHSAET TPaKTHUYeCKHe paboThl, HE MOJITBEPXKIACT
OCBOEHME KOMIIETEHIINM, TPETYCMOTPEHHBIX TPOrPAMMON 3a4eTa.
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CryneHT nokasblBaeT 3HaHUS TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOMII
€ro Jeraney, JOIYCKaeT HETOYHOCTH, HENAOCTaTOYHO IIPABHIIbHBIC
(GOpMyIMpOBKH, B LEJIOM, HE MPEHSATCTBYET YCBOCHHUIO IIOCIIEAYIOIIETrO
IIPOrpaMMHOI0 MaTepHaid, HapyLIEHUs JIOTUYECKOW IOCIEN0BATEIbHOCTU
B U3JI0)KCHUH NPOrPaMMHOIO MaTepuasa, UCIBITBIBAET 3aTPYAHEHUS IIPH
BBIOJIHEHUM  IPAKTUYECKUX  paboT, HOJTBEPKAAET OCBOEHHE
KOMIETEHLMH, NPEAYCMOTPEHHBIX IPOrpaMMoOi 3adyeTa Ha MUHUMAJIbHO
JOIYCTUMOM YPOBHE.

CryneHT nokasplBaeT TBEPAO 3HAET MaTepuai, IPaMOTHO U IO CYIIECTBY
u3jaraeT ero, He JOIMycKas CYLIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOIPOC, MPABUIBHO MPUMEHSET TEOPETUUECKUE MOJIOKEHUS MIPU PEIICHUN
IPAaKTUYECKUX BOIPOCOB U 3ajay, BIAZeeT HEOOXOIUMBIMH HaBbIKAMU U
IpUEMAaMHU UX  BBINOJIHEHUS, JONYCKas HEKOTOpble HETOYHOCTH;

3a4TCHO .
ACMOHCTPUPYCT XOopouinuu YPOBCHb OCBOCHUA mMarcpualia,

CryneHT T1y0OKO M TPOYHO YCBOMJ HPOrpaMMHBIA  MaTepuail,
MCYEPIBIBAIOLLE, IOCIEJOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO €ro
u3jaraeT, yMeeT TECHO YBS3bIBATb TEOPUIO C IPAKTUKOH, CBOOOJHO
CIPABIIETCS C 3aJadyaMu, BONPOCAMU M IPYTMMH BHJAMU IIPUMEHEHUS
3HAHUH, OpPUYEM HE 3aTpyAHsSIETCs C OTBETOM IpU  BHUJIOM3MEHEHUU
3aJlaHui, UCIIOJb3yeT B OTBETE MaTrepuail MOHOIpapHuecKon JIUTEpaTypshl,
IIPaBUJILHO O0OOCHOBBIBAET IPUHATOE PEILLEHHE, BIAJEET Pa3HOCTOPOHHUMU

MeTtoanyeckue MaTepuasbl IPH NPpHeMe IK3aMeHa

OneHka «OTJIMYHO» - BBICTABISETCA CTYJEHTY, I[I0Ka3aBLUIEMY BCECTOPOHHUE,
CUCTEMATU3UPOBAaHHbIE, TIYOOKHE 3HaHUS Y4eOHOM mporpaMMbl AMCHUIUIMHBL U YMEHHUE
YBEpEHHO MPHMEHATh UX Ha TMPaKTUKE MpPHU pEIIeHUH KOHKPETHBIX 3a/ad, CBOOOJHOE U
IPaBUJIBHOE 0OOCHOBAHUE NMPUHATHIX PEIICHH.

OneHka «XOpomo» - BBICTaBISIETCS CTYAEHTY, €CIM OH TBEpPAO 3HAECT Marepuall,
rPaMOTHO U 1O CYILLECTBY MU3JIaraeT ero, yMeeT MPUMEHSTh [T0JIy4€HHbIE 3HAHUsI Ha ITPaKTUKE, HO
JIOITYCKAeT B OTBETE WJIM B PELICHUN 3a/1a4 HEKOTOPBIE HETOYHOCTH, KOTOPHIE MOKET YCTPAHUTh
C TIOMOIIIBIO JIOTIOJTHUTENBHBIX BOIPOCOB MPENO1aBaTes.

Onenka  «yAOBJICTBOPHTEJIBHO» -  BBICTABJIAETCA  CTYINEHTY, IOKa3aBLIEMY
(dbparMeHTapHbIH, pa3pO3HEHHBIN XapaKTep 3HaHUI, HEOCTATOYHO NMPaBUIbHBIE (POPMYITHUPOBKU
0a30BbIX MOHATUH, HAPYIIEHUS JOTMUYECKON MOCIEA0BATEIBHOCTU B U3JIOKEHUN MPOTPaMMHOI0O
MaTepuaia, HO TIpU D3TOM OH BIAJEET OCHOBHBIMU pa3lieiamMH Yy4yeOHOW Nporpammsl,
HEOOXOIUMBIMU JUISl JajibHEeHImero oOyueHuss U MOXKET NPUMEHATh MOJIyYeHHbIE 3HAHUS I10
00pasIly B CTaHJAPTHOM CUTYaIIHH.

OneHka «HeyIOBJIETBOPUTEIbHO» - BBICTABISIETCA CTYIEHTY, KOTOPBI HE 3HAET
0oJbIIeH YaCTH OCHOBHOTO COZIep KaHMsI y4eOHOM MporpaMMbl JUCIUIUIMHEIL, TOTYCKaeT rpyoObie
OMOKK B (OPMYJIMPOBKAX OCHOBHBIX IMOHATUH AUCHUIUIMHBL U HE YMEET HCIOJIb30BaTh
MOJTy4YEHHBIE 3HAHUS NP PEIICHUH TUIIOBBIX MPAKTUYECKUX 3a/1a4.

8 YueOHO-MeTOoaMUecKoe M HHPOPMALMOHHOE 0O0ecnieYeHue TUCHUITHHBI

8.1 OcHoBHas 1uTEparypa

1. Ky3nemnoB, C.M. ®wuszuka. BomnoBas ontmka. KBaHTOBas mnpupona W3ITydeHHs.
DJIeMEeHTBl aTOMHOW W sifepHOW (u3uka [DaeKkTpoHHBIM pecypc]: ydeOHoe mocoome / C.H.
Kysnenos, A.M. Jlunep. - M.: By3osckuii yue6nuk: MHOPA-M, 2019. - 212 c. - ObC
«Znanium.comy - Pexxum goctyma: http://znanium.com/catalog/product/1002478

2. Jlemumuenko, B.M. ®usuka [DnekTpoHHbI pecypc]: yueonuk / B.M. Jlemumuenko,
N.B. [Iemunuenko. - M.: UHOPA-M, 2018. - 581 c. - OBC «Znanium.comy - Pexxum nocryma:
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http://znanium.com/catalog/product/927200

3. Huxepos, B.A. ®uzuka. CoBpeMeHHBIN Kypc [DIEKTPOHHBIN pecypc]: yueOHuk / 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 o6mieit pusuku [DnekTpoHHBIN pecypc]: yuedHoe mocodue / K.b.
Kann. - M.: KYPC: NUH®PA-M, 2018. - 360 c. - ObC «Znanium.com» - Pexxum pocryna:
http://znanium.com/catalog/product/956758

5. HukepoB, B.A. ®usuka mui1 By30B. MexaHuka W MOJCKYJsIpHas (¢uU3HKa
[DnexTpoHHbIi pecype]: yuebnuk / HukepoB B.A. - M.: [lamkoB u K, 2017. - 136 c. - ObC
«Znanium.comy - Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=415061

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

8.2 JlonosiHuTEIbHAS JIMTEPAaTypa

1. demumuenko, B.1. ®usuka [Dnexkrponusiii pecypc]: yueonuk / B.W. Jlemumguenko,
N.B. [lemuauenko. - M.: UHOPA-M, 2016. - 581 c. - OBC «Znanium.comy - Pexxum noctyma:
http://znanium.com/catalog.php?bookinfo=469821

2. Kysuenos, C.1. ®uszuka. OCHOBHI 3JIEKTPOUHAMUKU. DIEKTPOMArHUTHBIE KOJICOAHHUS
U BOJHBI [DNEeKTpoHHBIA pecypc]: yueOHoe mocobme / C.U. Ky3znemos. - M.: By3oBckuii
yuebnuk: HWHOPA-M, 2015. - 231 c. - DOBC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=424601

3. Ky3neno, C.M. ®usuka. BonnoBas onrtuka. KBaHTOBas mnpupona u3JIy4eHHUs.
DJeMeHThl aTOMHOW M sijaepHOW (u3uku [DnekTpoHHBIH pecype]: yueOHoe mocobue / C.U.
Kysneunos, A.M. Jlunep - M.: Bysosckuii yuebnuk: UHOPA-M, 2015 - 212 c. - OBC
«Znanium.com» - Pexxum goctymna: http://znanium.com/catalog.php?bookinfo=438135

4. JlabopaTopHbIi NPAaKTHUKYM IO Kypcy QU3MKH C KOMIBIOTEPHBIMH MOJAEISAMU
(MexaHUKa, MOJEeKyIsIpHas (pU3MKa U TEPMOJAMHAMUKA) [DNEKTPOHHBIN pecypc]|: I CTYIeHTOB
YUpEKICHUN BBICHIETO TPO(PECCHOHATBLHOTO 00pa30BaHMs, OOYYAIOMIMXCS IO TEXHUYECKUM
HanpaBieHussM noarotoBku / [coct. [I.b. Cutoxosa]. - Maiikon: Marapun O.I'., 2015. - 56 c. -
Pexxum noctyna: http:/lib.mkgtu.ru:8002/libdata.php?id=2100024550

5. Metonuyeckie YyKka3aHHsl K BBIIIOJHEHHIO KOHTPOJIBHON paboThl 1o  (usmke
[DneKTpoHHBI  pecypc]: g CTYACHTOB TEXHUYECKHX  HAaNpaBJIE€HUW  TMOATOTOBKU
(xBamu¢ukamus "OakamaBp") 3aouHoro otraenenus / [coct.. J.b. Curoxosa, M.A.
KarbamberoBa]. - Maiikon: Marapun O.I'., 2015. - 100 c. - Pexum gocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024548

6. DneMeHTbl KBaHTOBOM (PM3MKH aTOMOB M MOJIEKYJ [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / [coct. M.A. KarGamberoBa]. - Maiikon: Marapun O.I'., 2015. - 36 c. - Pexum
noctyna: http://lib.mkgtu.ru:8002/libdata.php?1d=2100024551

8.3 MudopmanroHHO-TeIeKOMMYHUKALIMOHHBIE pecypchl cetu «HTepHeT»

- Ob6pazoBarensubiii mopran GI'BOY BO «MI'TY» [DnextponHslii pecypc]: Pexum
noctyma: https://mkgtu.ru/

- HMudopmanmonno-npaBoBoit mnoptan «l["apant» [DnekTpoHHBIH pecypc]: Pexum
noctyna: http:// www.garant.ru/

- Hayunas osnexktponHas Oubmmoreka www.eLIBRARY.RU — Pexum pgoctyna:
http://elibrary.ru/
- ONEeKTPOHHBIN KaTajor Ooubnmorexu — Pexxum JOCTYyIIa:

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

- Enmunoe oxHO Jnoctyma K oOpa3oBaTenbHBIM pecypcam: Pexum  gocrtyma:
http://window.edu.ru/

VY4eOHO-HarIAAHbBIE TMOCOOMs BKIIOYAIOT B ceds: makar «MaTepuaibHas TOUKA.
Koopaunatsl aBrKymierocsi Tenay, miakar «Y CKOpeHHey, MiiakaT «3akoHbl HproToHay, miakar
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«3aKOH BCEMHUPHOIO TArOTEHUs», miakaT «lIpsMonnHEliHOE M KPUBOJIMHEMHOE JBH)KEHUS.
JIBrKeHME Tella 1O OKPY)KHOCTH», IulakaT «MMmysbc Tena. 3aKOH COXPAaHEHHs HMITYJIbCay,
wiakat «CBoOoaHbIE KoJeOaHusl. BenuunHbl, XapakTepu3ymoIue KojaeOaTelbHOE IBMKEHUEY,
wiakat «['apmMoHnyeckue kosiebaHusA. 3aTyxaroliue KojebaHus», IUlakaT «BbIHYXAEHHBIE
KoseOanus. Pezonanc», mnakar «Bosubl. [IpofonbpHBIE W TONEpEYHbIE BOJHBI», IUIAKAT
«3BYKOBBIE KOJI€OaHUS» U JP.

9 MeTtoanyeckne YyKazaHusi Jisi OOY4YalOIIUXCHA IO OCBOCHUIO JUCHMILIMHbBI
(Mmomyuis)

9.1 OcHOBHBIE CBeeHNsI 00 U3y4aeMOM Kypce

Dopmbl nposederUs 3aHAMUL

Ounas ¢opma oOyuenus: Jleknum — 51 uacos, nmaGopatopubie 3aHsTHs — 34 daca,
MPAKTUYECKHE 3aHITUS — 17 4acoB.

3aounHas ¢opma oOydueHus: Jlekumm — 6 dacoB, JTaOOpaTOpHBIE 3aHATHUS — 6 YACOB,
MIPAKTHUYECKHE 3aHATUS — 6 4acoB.

Dopmblt KOHMPOIA

JlomyckoM K cliade 3ayeTa W dK3aMeHa SIBIISIETCS BBIIOJHEHUE BCEX MPEIyCMOTPEHHBIX
y4eOHBIM TTAHOM IIPAKTHYECKUX U JTAOOPATOPHBIX padoT.

[TpoMexyTOUHBII KOHTPOJIb — 3a4UeT, SK3aMEH.

9.2 IlopsAaOK M3y4YeHHUs M CUUILTHHbBI

(Ilocredosamenvrocme Oelicmeutl cmyoenma npu u3yyeHuu OUCYUNIUHbL)

JJis1 cTy1eHTOB 04HOi (pOpMBbI 00yUeHUSI

Y4eOHblif MiaH  OUCHUIUIMHBI — MPEAyCMaTpUBaeT  NPOBEACHHE  JICKI[MOHHBIX,
NPAKTUYECKUX 3aHATUH. Marepuan pa3OMT Ha TEMbl, KaXIblH W3 KOTOPHIX BKJIIOYAET
JICKIIMOHHBINA MaTepHuall, MpaKTUYECKUe 3aHATUSA U JabopaTopHble pabOoThI, a TaKkKe MepeuyeHb
TEM NpeJHA3HAYEHHBIX ISl CAMOCTOSATENIBHOIO N3YUEHUS.

Ilocme  Kaxxgoro  JIGKIIMOHHOTO — 3aHATUSA  CTYJEHT  JOJDKEH  IPOCMOTPETH
3aKOHCIIEKTUPOBAaHHBI MaTepuan, C IOMOIIbI0 Y4eOHOM JUTEpaTyphbl, PEKOMEHJI0BAaHHBIX
UCTOYHUKOB ceTHu MHTepHeT pa300paTh MOMEHTHI, OCTABIIHECS HEMOHATHBIMH, OTBETUTH Ha
KOHTpPOJIbHBIE BOIIPOCHI, MPUBOJUMBIE B KOHIIE KaKJOoW TeMmbl. B ciyuae ecnu Ha Kakue-TO
BOINPOCHI HAalTH OTBET HE YAAJOCh, CTYJIEHT JOJKEH OOpaTUThCS Ha CIEAYIOIIEM 3aHATHU 32
Pa3bsACHEHUSMU K IIPETIOAABATEIIO.

[IpakTnueckue 3aHATUS NPEAHA3HAYEHBI AJI 3aKPEIUICHUS TEOPETUYECKOr0 MaTepuala,
MOJIyUYEHUs] TPaKTUYECKMX HaBBIKOB, (OPMUPOBAHMSI OTAENbHbIX KommereHuui. Ilepen
3aHATHEM CTYIEHT JOJDKEH IOBTOPUTh OTHOCSINMICS K YKa3aHHOM IPEnoJaBaTelIeM TeMe
MaTepuai. Bo Bpemsi mpoBefeHHs] NPAKTHUECKOTO 3aHSTHUS CTYACHT JIOJKEH BBIMOJIHHUTH BCE
3aganus. [lo wTOraM BBINOJHEHHOM pabOThl HEOOXOAMMO NPEACTAaBUTh PE3YNIbTaThl
IIpernoaaBaTeso, OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI, TPUBOJIMMBIE B METOJIMYECKUX YKA3aHUAX
K BBITTOJIHEHUIO MPAKTHUECKUX 3aHATHH U J1JaOOpaTOpHBIX padoT.

JUis TIOTHOLIEHHOTO OCBOEHMSI TEM, BBIHECEHHBIX Ha CAMOCTOSATEIbHOE H3Yy4EHHE
HEOO0XO/IMMO I0JIb30BaThCs JIMTEPATypod HUMeIoIeicss B OMOIMOTEKEe M PEeKOMEHOBaHHOM
npenojaBaTesieM, JOCTYINHBIMU HUCTOYHUKAMHU 3JEKTPOHHOM OMOIMOTEYHOW CHUCTEMBI M CETH
Wutepner. B paGoueil mporpaMme mo JUCHUIUIMHE TPUBOAUTCS MEpEUeHb BCEX N3YYaEMbIX TEM,
MPAKTUYECKUX paboT, a TaK)Ke OCHOBHAs, JOTIOJHUTEIbHAS TUTEPATypa, CChUIKM HAa UCTOYHHKHU
U3 IEKTPOHHOHN OMOIMoTeyHOU cuctemsbl U cetu MHTepHeT. B ciydae eciau Kakue-TO BONPOCHI
OCTalOTCS HESICHBIMH BO BpeMsl AyAMTOPHBIX 3aHATUN WM KOHCYJIbTAallMi, HEOOXOIMMO
00paTUTHCS K MPETo/1aBaTellko.

[IpomMexXyTOUHBI KOHTPOJb — DK3aMEH — IPOBOJIUTCA OYHO, B ycTHOW ¢(opme. Ha
MOArOTOBKY K OTBETY CTYyAEHTY orBoauTcs He MmeHee 20 muH. Ilo xonmy orBera cTyneHTa
IpenojaBaTesib UMEET MPaBo 3a/1aBaTh JOMOJHUTENbHbBIE BOIIPOCH! B YCTHOM (hopme.
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JJ1s1 CTY/IeHTOB 3204HOi () OpMBbI 00yYeHH

AyIUTOpHBIE 3aHATUS COCTOST W3 JIEKLMH, NPAaKTUYECKUX 3aHATUH M J1a00paTOPHBIX
paboT B epuoi yCTAHOBOUYHOM U HK3aMEHAIMOHHOM CECCUM.

B nepuon ycTaHOBOYHOM CECCUU CTYINEHTBI 3HAKOMATCS TAKXKE C IEPEYHEM M3y4aeMbIX
TEM, BBIMOJHACMBIX MPAKTHUECKUX 3aHATUN U Ja0OpaTOPHBIX paboT, KOHTPOJIBHBIX BOIPOCOB,
IIPABWJIAMU BBINIOJIHEHUS 3alaHUM, paCIIMCAaHUEM KOHCYJIbTalU.

B nepuon mexay ycTaHOBOYHOM M 9K3aMEHALIMOHHOW CECCUSIMU CTYACHT 3HAKOMMTCS C
BBIHECECHHBIMM Ha CaMOCTOSITEJIBHOE M3Y4YEHHE TeMaMU. B cilydae BO3HUKHOBEHHS BOIIPOCOB
CTYACHT MOXET OOpaTHTbCA K IMPENoAaBaTeNi0 JUYHO WM IO DJIEKTPOHHOH moute. B
9K3aMCHALIMOHHYIO CECCHIO CTYIEHT NPEICTaBJICT PE3yJbTaThl IPOBEACHUSA IMPAKTUYECKUX
3aHATUI U BBIOJHEHHS Ja00paTOPHBIX pabOT, OTBEYAET Ha BOIIPOCHI MPENOaBATENS 10 HUM.

[IpomMeXyTOUHBI KOHTPOJIb — JK3aMEH - IMPOBOJAUTCS OYHO, B ycTHOM (opme. Ha
IOJArOTOBKY K OTBETY CTyAEHTY oTBoauTcs He MmeHee 20 muH. Ilo xony orBera cTynaeHTa
IpernojiaBaTesb UMEeT MPaBo 337aBaTh JONOJIHUTENbHbBIE BOIPOCHI B YCTHOM (hopMme.

9.3 PexoMeH1allMH 110 UCII0JIL30BAHMIO MATEPHAJIOB AU CHMILIMHBI

Ilepen wu3yuyeHHMeM [AUCLUIUIMHBI CTYJSHT JOJDKEH O3HAKOMHUTBbCS C  paboueit
pOTPaMMOii, Tie MpHBeneHa BCs HeoOxonumas MHPOpMaLus O CTPYKType Kypca, MepeueHb
TEM, JIUTepaTypbl, UHbIX HCTOYHMKOB HEOOXOAMMOM HH(OpMaluM, yKazaHbl (GopMUpYyeMble
KOMIIETEHIIMM, TPEeOOBAaHUS K OCBOCHHUIO TUCLUIUIMHBI, BOIPOCHl K 3a4eTy, a TaK)Ke JaHHbIE
METOAMYECKHE yKa3aHUs [0 M3Y4YCHUIO JAMCUUIUIMHBL. ~MMHUMaJIbHO  HEOO0XOAUMBIN
TEOPETUUEKUIl MaTepuan NpUBEIEH B KOHcHekTe Jekuui. CTylIeHTy peKOMEeHAYeTCsl Iocie
KaX/I0r0 JIEKIIMOHHOTO 3aHATHs OOpallarhCsi K KOHCIEKTY JIEKUUH, 4TO IO3BOJISIET JIydIle
3aKpenuTh M3Y4EeHHbINH Marepuai. Ilepen kaxabIM NPAKTUYECKUM 3aHATUEM M J1abopaTOpHOU
paboToOil MO COOTBETCTBYIOUIMM METOAWYECKHM YKa3aHHUAM HEOOXOJMMO O3HAKOMMTBHCS C
COJICpKAHUEM M MOPAIKOM BBIMOJHEHUS IUIAHUPYEMOW K BBINOJIHEHUIO pabOThl, MOJIb3YACh
KOHCIIEKTOM JIEKIIUH U PEKOMEHyeMOH JIMTEpaTypoil MOBTOPUTH OTHOCSIIUICS K TeMe padoThl
TEOPETUYECKUI MaTepHall.

9.4 PexoMeHaanuu 1o padore ¢ OCHOBHOM M PeKOMEH/I0BAHHOI JTUTepaTypoi

B paGoueii mporpaMme cofiep>KUTCS IEpeueHb BCEX N3YYaeMbIX B paMKaxX JaHHOTO Kypca
TEM, NMPAKTUYECKUX 3aHATUNA U J1aOOpaTOPHBIX pabOT M PEKOMEHJIOBAHHBIX MPU MX U3YYEHUU
UCTOYHUKOB. HeoOXoIuMO MOMHHTh, 4YTO B KOHCIEKTE JIEKIMHA COJEPKUTCS TOJIBKO
MUHUMAaJIbHO HEOOXOIUMBIH TEOPETUYECKUN MaTepHall, IPU CaMOCTOSTEILHOM H3YUYEHUU TEM,
HNOJArOTOBKE K MPAKTHMYECKHM 3aHATUSAM M IMPOMEXKYTOUHOMY KOHTPOJII HEOOXOIMMO
MIOJIB30BAaTbCd PEKOMEHJOBAaHHOM KakK OCHOBHOW W JIOIIOJIHMTEIIBHOM JINTEpaTypoil, Tak M
UCTOYHUKAMU JICKTPOHHBIX OMOJIIMOTEUHBIX CHCTEM U ceTH MIHTepHeT.

JlutepaTypa, pekoMeHIyeMmass B KadyecTBE OCHOBHOH, HanOojiee TMOJHO OTpakaeT
coJiepKaHHWe JAaHHOTO Kypca, MOATOMY MpPHU IMOATOTOBKE HEOOXOJMMO NPEUMYIECTBEHHO
MOJIB30BAaTbCA €0, HO OTAEIBHBIE W3 PAacCMaTPUBAEMBIX BOIPOCOB Jy4lle OCBELICHBI B
CHEHUAJIBHBIX HCTOYHHMKAX, KOTOpBIE NPHUBOJATCS B CIHCKE JONOJHHUTEIBHOW JIMTEPATypBHI.
Takxe Tyna OTHECEHbl HMCTOYHHKH, COJEpKallle HEeOOXOAMMBINH CIpPaBOYHBIA MaTepual,
JIAloIMe PETPOCIEKTUBHBIA 0030p paccMaTpUBAaEMbIX TEM, HEOOXOJWMBbIE TNPH IMOATOTOBKE
JTOKJIAJI0B.

9.5 PexoMeHaanuu 1no padore ¢ TeCTOBOI CUCTEMOM

[IpomexxyTO4UHOE TECTUPOBAHUE SABIISIETCS] OJTHAM M3 BHJIOB KOHTPOJISI 3HAHUW CTY/ACHTOB,
MO3BOJIAIOIIMM IPENOJABATEN0 BBICTABUTh OLEHKY B BEJOMOCTh Yyuye€Ta YCIEBAaE€MOCTH.
[IpenogaBaTens UMeEET MPAaBO MPOBOAUTH JIOMOJHUTENbHBIE Online MEpONPUATHUS MO BBISIBIECHUIO
JOCTHKEHUH CTyJIeHTa /17151 000CHOBAaHHOT'O BBICTABIICHUS OLICHKH.

10. Ilepeyenb UHGPOPMALMOHHBIX TEXHOJOTHI, HCIOJIb3yeMbIX NPHU OCYILECTBJICHUHN
0o0pa30BaTeJLHOI0 MpoLecca MO0 IWCHUIUIMHE (MoayJw, mnpaktuke, 'HA), BriIouas
nepeYyeHb MPOrpaMMHOr0 odecnevyeHuss U UHGPOPMALMOHHBIX CIHPABOYHBIX cHcTeM (NpH
He00X0AMMOCTH)
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WNudopmanroHHbIe TEXHOJIOTHH, UCIIOJIb3YEMbIEC TIPU OCYILECTBICHHH 00pa30BaTEIbHOTO
npoliecca 1Mo AUCHUILTAHE MO3BOJISIOT:

- OpraHM30BaTh IMPOIECC 00pa30BaHUs MYTEM BH3yaIHM3alUd U3ydaeMol HH(opMarmu
MIOCPEICTBOM HCIIOJIb30BAaHUS MIPE3CHTAINH, yUeOHBIX (PHIEMOB;

- KOHTPOJIUPOBATh PE3y/IbTAaThl 00yUCHHS HA OCHOBE KOMITBIOTEPHOTO TECTHPOBAHUS;

- aBTOMATH3MPOBATh pAcCUeThl AHAIMTHYECKUX IIOKa3aTeiel, MpeayCMOTPEHHBIE
POTPaMMO¥ HayYHO-HCCIIeIOBATEIbCKON paOOThI;

- aBTOMATHU3MPOBATh TOUCK WH(POPMALUU TOCPEICTBOM HCIIOJIB30BAHUS CIIPABOYHBIX
CHCTEM.

10.1. ITepeueHb HEOOXOAMMOTO MPOTPAMMHOT0 0OECIICUEHUS

Jlnst ocyiecTBiieHUsT y4eOHOTO IMpoIecca MUCIOIb3YeTCsl CBOOOTHO PacIpOCTPaHsIEMOe
(becrutatHOE HE TPEOYFOIIEe TUIICH3UPOBAHUS ) POTPAMMHOE 00ECTICUCHUE:

1. Onepaunonnas cucrema « Windowsy;

2. Oducnerit maker « WPS office»;

3. IlporpamMa st Bocipou3BeeHus ayano u Buzaeo daitioB « VLC media playery;

4. Tlporpamma juist paboThI ¢ fokymMeHTamu Gopmara .pdf «Adobe readery;

5. TectoBass cuctema cOOCTBEHHOW pa3paborku, mpaBoobinagatens PI'BOY BO
«MI'TY», ceugerenncTBo Ne2013617338.

10. Ilepeuenb uHGPOPMANUOHHBIX TEXHOJOTHI, HCIIOJIb3yeMbIX MPHU OCYLECTBJIEHUN
o0pa3oBaTe/IbHOIO MpoLecca MO AUCHUILIMHe (Moay/wo, mnpakruke, I'MA), Bk/Iwouas
nepeyeHb MPOrpaMMHOr0 odecnevyeHuss U UHGPOPMANMOHHBIX CIHPABOYHBIX cucTeM (MpH
He00X0IUMOCTH)

WNHdopmanroHHbIe TEXHOJIOTHH, UCTIOJIb3YEMbIE IPU OCYIIECTBIEHUH 00pa30BaTEIbHOTO
npoliecca 1o AUCHUILINHE MO3BOJISIOT:

- OpraHM30BaTh IMpoLEecC 00pa30BaHUs MYTEM BHU3yalIM3allMM HM3ydaeMoW HMHQpOpMaluu
MOCPEACTBOM UCIOJIB30BaHUS IPE3EHTALNN, Y4EOHBIX (PUITBEMOB;

- KOHTPOJIUPOBATh Pe3yIbTaThl 00yUYeHHs HA OCHOBE KOMITbIOTEPHOT'O TECTUPOBAHUS;

- AaBTOMATU3UPOBATHL pPACUCTBI AHAIUTHYCCKHUX noxazaTeneﬁ, IpeaAyCMOTPCHHEBIC
IpOTrpaMMOil HayyHO-HCCIIe10BaTeNbCKON pabOThI;

- ABTOMAaTU3HpPOBATH ITOWUCK I/IH(l)OpMaHI/II/I MOCPECACTBOM HMCIIOJIB30BaAHHA CITPABOYHBIX
CHCTEM.

10.1. TTepeueHb HEOOXOAMMOTO MPOrPAMMHOI0 OOECTIeUeHUs

Jlnst ocytiecTBieHUsT Y4eOHOTO TMpoIecca MCIONIb3yeTCsl CBOOOIHO PacIpOCTpaHsIeMOoe
(OecrimaTHOe He Tpedyroliee IMIEH3UPOBaHH) TPOrPaMMHOE 0OecTIeYeHHE:

1. Onepannonnas cucrema « Windowsy;

2. Oducnerit maket « WPS office»;

3. Tlporpamma my1st BocipousBeeHus ayano 1 Buneo ¢aiinos «VLC media playery;

4. TIporpamma aist paboThl ¢ TokyMeHTamu ¢opmara .pdf «Adobe readery;

5. TectoBass cucrema COOCTBEHHOW pa3paboTku, mpaBoobiazarens OI'BOY BO
«MI'TY», ceugerennctBo Ne2013617338.

10.2. [lepeueHs HEOOXOAUMBIX HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Kaxnpiii oOywaromuiics B TeueHHMe Bcero mnepuojga oOydeHus obecneueH
WH/IMBUIYaIbHBIM HEOTPAaHIMUEHHBIM JIOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAM:

1. IPRBooks. ba3oBas KOMJIEKIUs: 3JEKTPOHHO-OMONMOTEYHass cHucTeMa: calt /
OO0miecTBO ¢ orpaHudeHHON OTBeTCcTBeHHOCThIO Kommanus "Au [Im Ap Menua". — Caparos,
2010. — URL: http://www.iprbookshop.ru/586.html - Pexum nocryma: s 3apeructpup.
I10JIb30BATENEH.
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2. Znanium.com. ba3oBasi KOJIEKIUS: JIEKTPOHHO-O0nbmoTeyHas cuctema: caidt / OO0
"Hayuno-u3narenbckuii ientp Mudpa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog .
- Pexxum mocTyna: 1uis 3aperucTpup. Moab30BaTeeH.

Jis  oOydaromuxcst obecriedeH gocTyn  (yAaleHHBIA JOCTYN) K  CIEAYIOIUM
COBpPEMEHHBIM MpodecCHOHAIbHBIM 0a3aM JaHHBIX, WH(GOPMAIMOHHBIM CIPAaBOYHBIM U
MOWCKOBBIM CUCTEMAaM:

1. eLIBRARY.RU: Hay4yHas snekTpoHHas OuOnmoreka: cadT. — Mocksa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - Pexxum mocryna: amst 3aperucTpup. mojab30BaTelNei.

2. CYBERLENINKA: nHay4yHas 35eKkTpoHHas onbnuoteka: cailt. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexum mocryna: ajst 3aperucTpup. moab30BaTelNeH.

3. HanmonanbHas snekrpoHHas Oubiamoreka (HOB): denepanpHas rocymapcTBeHHAs
uHpOpMaLMOHHAs cHcTeMa: calT / MunucrepctBo KyabTypbl Poccuiickoit ®eneparmn,
Poccuiickas rocynapcrBennast 6ubnnoreka. — Mocksa, 2004. - URL: https://H36.pd/. - Pexxum
JOCTYTIA: JUUISl 3aPETUCTPHUP. MTOJIB30BATEIICH.

4. EcTecTBEHHO-HAayUHBI 00pa3oBaTeldbHBIA MOpTaN: caT / MUHUCTEPCTBO HAYKH H
Bblcliero  obpasoBanust Poccuiickoit ®enepanuun. — Mocksa, 2002. - URL:
http://www.en.edu.ru/#_blank.

5. EnnHoe 0KHO JIocTyna K MH)OPMAIMOHHBIM pecypcam: cailT / MUHHCTEPCTBO HAYKU U
BhICIIeTO oOpa3zoBanms Poccuiickoit @enepanuu. — Mocksa, 2005. - URL: http://window.edu.ru/

11 Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl HEOOXOAUMON /151 OCYIIEeCTBJICHUS
00pa30BaTe/ILHOIO MPoIecca Mo JMCUUILIHHE (MOTYJII0)
HaumenoBanus ClicaJIbHbIX OCHaHICHHOCTI) CII€MaJIbHBIX HepequL JIMIIECH3UOHHOT'O
MOMEIEHN W TOMENIEHWA | TMOMEIIeHHH W TOMEHICHWH | MPOTrPaMMHOTO  OOeCTeUeHHUs.
JUISL CAMOCTOSITEIEHON paboThI JUISL CAMOCTOSITEIEHOM paboThI PexBU3UTHI TOATBEPKAAIOLIETO

JIOKYMEHTa
CrienmanpHbIE IOMEIIEHUS

Jlaboparopus puznku y4eOHbIE CTOJIBI U MTOCAI0YHBIC

(B-103). MecTa o KOJTUYECTBY

385140, Peciy6nmka Ajpires, 00yUarOIUXCS; JIOCKa,

TaxTtamykailckuii pailoH, NOIT. | MyJIbTUMEIUUHOE

SAbnonoBckuid, yn. Cesi3y, 1. 11 | obopynoBanue (HOYTOYK,

MIPOEKTOp, IKpaH); HaOOpPHI
nabopaTtopHele  «MexaHuKay;
Ha0bOpBI nabopaToOpHBIC
«TennoBble SBICHUS»; HAOOPHI
nabopaTopHbIe
«DNEKTPUUECTBOY; HAOOPHI
nabopaTopHbIe «OnTukay;
HabOpsl NI TIPOBEICHHA
MPaKTUKyMa
«ONEKTPOIUHAMUKAY;
ammepMeTpel  1abopaTopHBIE;
BOJBTMETPHl  JTaOOpaTOPHBIE;

BECHI TEXHUYECKUEC c
pa3HOBeCaMM;  JTUHAMOMETPBI
nabopaTopHEIE 5H

(TmaHIIeTHBIC);  BBIIPSIMUTEID
B-24 (yueOHbIil); UCTOYHHKH
MOCTOSIHHOTO ¥ TIEPEeMEHHOTO
Toka (4 B, 2 A); Tepmomerp
PTYTHBIN; HaOOp apeoMeTpoB;
ocuwiorpad;  ICHXPOMETP;
KaMEpPTOH Ha PE30HUPYIOMIEM
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Yuebnas  aymutopust A

OHepaHI/IOHHaH cucremMa

ATTIKE c MOJIOTOYKOM;
JpOCCeNbHBIE KaTyIIKH;
MaHOMETP
JEMOHCTPAIMOHHBIA;,  MOJIENb
ANEKTPUIECKOTO  JBUTATEIS,
MOPTPETHI BBITAIOLIUXCS
(hU3UKOB; TabnuIa
«MexayHapoHas cucrema
enuann  (CH)»;  tabmuna
«llxkama  SIEKTPOMArHUTHBIX
BOJTH.

[TomereHns 1 CaMOCTOATEIHLHOM PabOThI
MOCaJOYHBIE MecTa o
KOJIMYECTBY o0ydJarommxcs,

MPOBEACHHS KypCOBOTO
HPOCKTUPOBAHUS (BBITOJTHEHUSI
KypcOoBBIX paboT) (A-302).

yuaebHas nocka, [lepconanbHeie
KOMITBIOTEPHI

Windows - nuieHsuonHas; 7-
Zip — OecmatHast; OdQucHBIMI
makeT Microsoft Office 2016 -

385140, Pecriybnuka Anpires, (10 mr.) JIUIIEH3UOHHAS; AHTHUBHUpYC
Taxtamykaiickuii paiioH, Kaspersky Endpoint Security -
Irt. S16710HOBCKHI, munensuonnas; K-Lite Codec
yi. CBsizy, 1. 11. Pack-0ecrmatHas;  Microsoft
Analysis Services -
OecrutatHasg; Mozilla Firefox-
OecrutatHast; Google Chrome-
6ecmnatuas; Adobe Reader DC
— OecruiaTHasl.
YueOnass  ayauropusi s | ydebnas wmebenr Ha 30 | OmeparmoHHas cucTema
TPYIIOBBIX W | MOCafo4HbIX MecT, yueOHas | Windows - JMIeH3WOHHAS; 7-
WHJUBUYaJIbHBIX JIOCKa, MyneTUMenuiiHoe | Zip — OecrutatHas; OducHBII
KoHCynbTanui (A-104). o0opynoBaHHe (mpoektop, | maker Microsoft Office 2016 -

385140, Peciy6nmka Ajpires,
TaxTamykaiiCkuii paiioH,

nrt. S16710HOBCKHIA,

yi. Cesizy, 1. 11.

9KpaH), HOYTOYK

JIMIIEH3WOHHAs; AHTHBHUpYC
Kaspersky Endpoint Security -
munensuonHas; K-Lite Codec
Pack-6ecmatnas;  Microsoft
Analysis Services -
OecrutathHasg; Mozilla Firefox-
6ecrutatHast; Google Chrome-
6ecmnataas; Adobe Reader DC
— OecrmiaTHasl.

YyeOHass  aymautopust Ui
TEKYLIETO KOHTPOJIS u
MPOMEKYTOUHOU aTTeCTAIlMU
(A-104).

385140, PecrryOnmka Anpires,
TaxTamykaiickuid paiioH,

nrT. SI0JJOHOBCKHIA,

yi. Cesizy, 4. 11.

yueOHas  mebenmr Ha 30
MOCaZ04YHbIX MecT, ydeOHas
JI0CKa, MYJIbTUMEANIHOE
o0opynoBaHue (mpoekrop,
9KpaH), HOYTOyK

OneparnroHHas cucremMa
Windows - numensuonnas; 7-
Zip — OecmnarHas; OduCHBIH
makeT Microsoft Office 2016 -
JIAIEH3UOHHAS, AHTHBHpYC
Kaspersky Endpoint Security -
munensnonnas; K-Lite Codec
Pack-0ecmarHas; Microsoft
Analysis Services -
Oecrutatnas; Mozilla Firefox-
Oecrarnas; Google Chrome-
Oecmutatnasg; Adobe Reader DC
— OecruiaTHasl.

TTomerenune mast | YuraneHberid 3am Ha 50 | OmepammonHas crcreMa
CaMOCTOSITEIbHOU paboThl | MOCaJOYHBIX Mmect, | Windows - JjuueH3uoHHas; 7-
00yJarolMXCcs, OCHAIIEHHOE | KOMIIBIOTEpHOE OcCHalleHue ¢ | Zip — OecmiatHast; OducHbIi
KOMITPIOTEPHON TEXHWKOH W | BeIXomoM B MHTepHeTr Ha 6 | maker Microsoft Office 2016 -
MOJIKITIOUECHHEM K CeTH | MOCaI0YHBIX MECT, | JHMLEH3UOHHAs; AHTHBHpYC
«/lHTEepHET» M JOCTYNOM B | OCHAIICHHBIE Kaspersky Endpoint Security -
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OUOC — uWTajdbHBIA  3al
¢umman ®I'bOY BO «MI'TY»
B mocenke SI6JI0HOBCKOM.
385140, Pecrrybninka Appires,
TaxTamykaiickuid paiioH,

IrT. SI0I0HOBCKUH,

yi. Cesi3m, 1. 11.

ClIelIMaIN3UPOBAHHON
MeOenblo  (CTynbsi,  CTOJBI,
mKadel, ncetin
BBICTABOYHEIC),
MYJIbTUMEAUITHOE
o0opyIoBaHueE, OprTeXHUKA
(mpuHTED, CKaHep,

KOITMPOBATHHBIN ammapar).

munensuonnas; K-Lite Codec
Pack-6ecmmatnas;  Microsoft
Analysis Services -
oecruiatHast; Mozilla Firefox-
OecrmatHas; Google Chrome-
0ecmnatuas; Adobe Reader DC
— OecrmuiaTHasl.

[Momemenue st XpaHeHUs ¥ TPOPUIAKTHYSCKOT0 00CTy)KUBaHUS yueOHOTO 000pynoBanus (A-102):
TeXHUYecKue cpeacTa ooydenus. 385140, Pecnybnuka Anpires;, Taxtamykaiickuid paiioH,
nrT. Sl6moHoBCkwiA, yia. Ces3y, 1. 11.
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