MHWHOBPHAYKH POCCUUA

degepanbHOE roCyIapCTBEHHOE OI01KEeTHOE 00pPa30BaTe/IbHOE YUPesKAeHHe BhICIIEro
odpasoBanus «'opHO-AnTalickuii rocylapcTBeHHbIH YHHBEPCUTET»
(PI'bOY BOT'ALY, I'AT'Y, I'opHO-AJITalicKHii TOCY1aPCTBEHHbIN YHHBEPCHTET)

duzuka

paboyasi mporpaMmMa JUCHUATUIMHBI (MOTYJIS)
3akperuieHa 3a kadeapoi Kaeapa MaTeMaTHKU, PU3nKH 1 HHPOPMATHKHU

Y4eOHsIit mTaH 04.03.01 2024 134.plx
04.03.01 Xumus

XuMHS OKpYXKAIOIIEH Cpelibl, XUMIUECKas SKCIIEPTH3a M HKOJIOTHUECKasi 0€30I1acHOCTh

Kramuduranms O0akajaBp

®dopma 00ydeHUs O4HasA

OO01mmast Tpy10eMKOCTh 12 3ET

YacoB 1o yueOHOMY IIaHy 432 Bunbl KOHTpOJNISL B ceMecTpax:
B TOM YHCJIIE: JK3aMeHkI 2, 4, 1
ayIUTOPHBIE 3AHATHS 188 3a4eThl 3
caMmocTosTeIbHas paboTa 124,3
4acoB Ha KOHTPOJIb 113,1

Pacnpez[e.nemle YacCoB JUCHMILIMHBI 110 CeMeCTpaM

Cemect
(<Kpr>.<CeMeCTIZI))Ha Kypee>) 1(.1) 2(1.2) 320 4(2.2) Viroro
Henens 17 151/6 17 5/6 17 4/6
Bup 3anaruit v PII VIl PII v PII I PII I PII

Jlexuyn 10 10 12 12 16 16 16 16 54 54
JlabopatopHsbie 42 42 24 24 34 34 34 34 134 134
Koncynprauuu (o1 cTyAeHTa) 0,5 0,5 0,6 0,6 0,8 0,8 0,8 0,8 2,7 2,7
KoHTposb caMocTOsITeNbHOM paboThI TIPH 0,25 (0,25 (0,25 (0,25 (0,15 (0,15 (0,25 (0,25 (09 0,9
MPOBEJCHNH aTTECTALH
Koncynbranuu nepen 3x3aMeHOM 1 1 1 1 1 1 3 3
Uroro ayn. 52 52 36 36 50 50 50 50 188 188
Konrakrnas pabora 53,75 153,75 137,85 [ 37,85 | 50,95 | 50,95 [ 52,05 | 52,05 | 194,6 | 194,6
Cam. pabora 19,5 19,5 354 (354 12,2 |12,2 |[57,2 (57,2 1243 (1243
Yackl Ha KOHTPOJIb 34,75 | 34,75 | 34,75 [ 34,75 | 8,85 | 8,85 [34,75 34,75 | 113,1 | 113,1
Uroro 108 108 108 108 |72 72 144 144 1432 432




IIporpammy cocraBun(u):

Cmapwuii npenooasamens, Huxonaesa Examepuna I pueopvesha

Pabodas mporpaMma JUCITUTLTHHBI
Pduszuka

paspabotana B coorBercTBHM ¢ PTOC:

®denepalbHBIN rOCYIapCTBEHHBIA 00pa30BaTeIbHBINA CTAHIAPT BBICIIETO 00pa30BaHuUs - OaKalaBpHAT [0 HAIIPABICHUIO TOJTOTOBKU
04.03.01 Xumus (mpuka3 MunoopHayku Poccun ot 17.07.2017 1. Ne 671)

COCTaBJICHa Ha OCHOBAaHWH y4eOHOTO IJIaHa!
04.03.01 Xumus

YTBEPXACHHOTO yu&HbIM coBeTOM By3a oT 01.02.2024 nporokon Ne 2.

PaGouast mporpaMma yTBep)KA€Ha Ha 3aceJaHIN Kadeapel
kadeapa MaTeMaTHKH, Gu3nKu U HHGOPMATHKH

[Iporoxoin ot 11.05.2024 nporokon Ne 8

3aB. kadeapoii u.o.3aB.kadeapoii: bornanosa Paga AnexcanapoBHa



BuszupoBanue PII/] 1151 McoJIHEHHS B OYepPeTHOM Y4e€OHOM Toy

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa JIIst
ucnonHeHus B 2025-2026 yueOHOM To1ly Ha 3aceaHuu Kaheapsl
Kadeapa maTeMaTHKH, PU3MKU U HHPOPMaTHKH

[Iporokom ot 20251, No
3aB. kadenpoii n.0.3aB.kadeapoii: bormanosa Paga AnexcanaposHa

Buzuposanue PII/] njis1 ucnio/iHeHUsI B 0YepeIHOM Y4eOHOM oy

PaGouast mporpamMma nepecMOTpeHa, 00CyXKaeHa 1 0f100peHa I
ucnonaenus B 2026-2027 yueOHOM roxy Ha 3aceIaHuu Kadeapsl
kadeapa MaTeMaTHKH, Gu3nKu 1 HHPOPMATHKH

IIporokonm ot 2026r. Ne
3aB. kadeapoi n.0.3aB.kadeapoii: bornanora Paga AnexcanapoBHa

Buzuposanue PII/] 1151 ucnio/iHeHUSI B 04epeTHOM Y4eOHOM oy

Pabouas nporpamMmMa nepecMoTpeHa, 00CykJ1eHa 1 0100peHa IS
ucnoHeHus B 2027-2028 yueOHOM oy Ha 3aceIaHuu Kadeapsl
kadeapa MaTeMaTHKH, Gu3nKu U HHGOPMATHKH

[Ipotokom ot 20271. Ne
3aB. kadeapoii u.0.3aB.kadeapoii: bormanosa Paga AnexkcanapoBHa

BuzupoBanue PIIJ] 1151 McoJIHEHUSI B 0UePeTHOM Y4€OHOM oy

Pabouas mporpamma nepecMoTpeHa, 00CcykaeHa U 0100peHa st
ucnonHenus B 2028-2029 yueOGHOM roy Ha 3aceIaHuy Kadeapsl
Kadeapa MaTeMaTUKHU, PU3NKU U HHPOPMATHKH

ITporokom o 2028 1. Ne
3aB. kadeapoii u.0.3aB.kadeapoii: bornanosa Paga AnexcanapoBHa



1. HEJIA U 3AJTAYH OCBOEHUA JUCITUITJINHbBI

1.

Ju—

Ienu: 1. O3HaKOMJICHHE C OCHOBHBIMH 3aKOHAMHU (DHU3UKU
2. O3HaKOMIIEHHE C METOJaMHU PEUICHUs 3a1a4 U3 Pa3InYHbIX pa3enoB Gu3nku (MexaHuka, MOJIEKYJsipHas Gu3nkKa 1
TEepMOJUHAMHUKA, JIEKTPUUECTBO ¥ MArHETH3M, ONTHKA, AaTOMHAsl (PU3HKA)

1.2| 3a0auu: - 3HAKOMCTBO C TEXHUKON W MPAKTHKOW MPOBEACHHUS (PHU3MUECKOTO HKCTIEPUMEHTA
-PacmmpeHne ecTecTBEHHOHAY4YHOTO Kpyro3opa, 3HAKOMCTBO € POJIbIO (DM3HKH B XMMHH, HayKax O 3emJe, OHOJIOTHu.
- ®opMHpOBaHHIE HAYYHOTO MUPOBO33PEHUS M COBPEMEHHOH (pr3nyeckoi KapTHHBI MHpa

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIL:

2.1| TpeGoBaHus k NpeABapUTeIbHOI IOATOTOBKE 00y4al0LIerocs:

2.1.1| MaremaTuka

2.2 | JUCHMILUIMHBI U PAKTHKH, /IS KOTOPBIX OCBOEHHE JaHHOM JUCHHUILUINHBI (MOIYJ/Is1) HE00OX0IMMO KaK
npelIecTBYIOLIee:

2.2.1| be3onacHOCTB KU3HENEATEIHLHOCTH

2.2.2 | AHanuTHYECKasT XMMUS

2.2.3 | ®usnueckass XUMHUs

2.2.4| Pagnoskonorus

2.2.5 | ®U3HKO-XUMHYECKUE METOBI NCCIICOBAHUS

2.2.6 | Merozp! aHanu3a OHOJIOTHYECKH aKTHBHBIX BEIIECTB

3. KOMIETEHIIUU OBYYAIOILIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUTLIMHBI
(MOJYJIS)

OIIK-4: Cnnoco0eH n1aHMpoBaTh padoThl XUMHYECKON HAIIPABJECHHOCTH, 00padaThbIBaTh U HHTEPIPETHPOBATD NOTy4CHHbIE
Pe3yIbTATHI C HCIOJb30BAHHEM TEOPETHYECKHUX 3HAHUIN U NPAKTHYECKHX HABBIKOB pellleHUs MaTeMaTHYeCKHX H
¢usnvecknx 3agaq

N-1.0IK-4: IToanMaeT NPUHIUNBI HAYYHOT0 IJIAHMPOBAHNS, AHAIN32, 00pa00TKH M HHTEPNPeTALMH Pe3yIbTATOB
AesITeJIbHOCTH B 00J1ACTH XHMHUH

3HaeT NPUHIMIIBI HAYYHOTO [UIAHUPOBAHMUS, AaHAITH3a, 00pabOTKH U HHTEPIPETALIMH PE3YIbTATOB AEATEILHOCTH B 00TACTH XUMHH U
(busuku

N/1-2.0I1K-4: [IpuMeHsieT TeopeTHYeCKHe 3HAHNS H MPAKTHYECKNEe HABBIKY ISl PEIIeHHSI MATEMATHYECKHUX H (PH3MYECKHX
3a/1a4 Npu 00padoTKe H HHTEPIPETANNH MOJIYIeHHBIX Pe3yIbTaTOB

Bnaneer MPAaKTUICCKUMH HaBbIKaMH U1 pEIICHUS MAaTEMAaTHICCKUX U (1)H3I/I‘I€CKI/IX 3aJa4 npu 06pa60TK€ 1 UHTCpIpETAallun
MOJYYCHHBIX PE3YyJIbTAaTOB

HNJI-3.0I1K-4: Pemiaer matemaTudeckue U pusnyeckne 3aJa4u Npy MNJIAHUPOBAHUH, 00pPadOTKe U MHTEPNPeTALMHI
MOJYYCHHBIX Pe3yJabTaTOB

YMeeT penrath MaTeMaTHUeCKue U (pU3NIecKue 3a1a4y IPpH IUIAHWPOBAHUH, 00paboTKe M HHTEPIIPETAIINH Oy ICHHBIX
pE3yIbTATOB

4. CTPYKTYPA U COAEPKAHUE AV CLHUIINHBI (MO Y.I5T)

Koxn HaumeHoBaHue pa3iesioB U TeM /BHJ Cemectp | HacoB | Komneren- | Jlureparypa | Uure | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kypce MU PAKT.

Pa3nen 1. Yacts 1_Mexanuka




1.1

1. Kunemaruka. Bexropnoe u
KOOPAMHATHOE ONKCaHUE TIOJIOKEHUS
touku. Tpaekropus. [1yTs.
Iepememenne. Ckopoctb. CpeqHsist
CKOpOCTh. MTHOBEHHas1 CKOPOCTh. CBA3b
CKOPOCTH U KOOPAUHATHI. Y CKOPEHHE.
PaBHOYCKOpEeHHOE IIPSMOIMHENHOE
nsrxeHue. [pagudeckoe npeacTaBieHne
KUHEMAaTHYECKHUX 3aBUCHMOCTEH.

2. KpuBonuneliHoe IBIKEHUE.
HopmansHoe 1 TaHTEHIMAIBEHOE
yCKOpeHHe. J[BIKeHHe IO OKPY>KHOCTH.
VYT710BBIE KOOPAMHATA, CKOPOCTH,
YCKOpEHHeE, UX CBA3b C IPYTHMH
KAHEMaTHYECKUMU BETMYMHAMHU.

3. [Iepseiit 3akon HeroToOHA.
VHepunansHble CHCTEMBI OTCUETA.
Macca. Imnynsc. Cuna.
PaBHognelicTByromas cuil. Bropoii 3akoH
Herotona. Buasl cun. Tperuii 3akon
HeroToHa. 3aKoH COXpaHEHHS UMITYJIbCa

JJIsL MaTepHaIILHOﬁ TOYKHU U CUCTCMBI TCJI.

JIBrxeHue 1IeHTpa Macc.

4. Pa6ora cuibl. Kuaetnueckas
sHeprusi. KoHcepBaTuBHBIEC CHIIBI.
[orenumanbHas sHeprus. CBs3b CUIIBI U
MOoTeHIMaNa. 3aKOH COXPAaHEHUs SHEPTUU
JUTSL MaTepHAIbHOW TOYKH B TIOJIE
KOHCEPBAaTHBHBIX CHJI. 3aKOH COXPaHEHHS
SHEPIuu JUIs CUCTEMBI TEJ B IIOJIE
KOHCEPBATHBHBIX CHJI. 3aKOH COXPAHEHHUS
sHepruu. Bunsl sHeprun.

5. Mowment umnynbca. MoMeHT
CHJIBL. YpaBHEHHE MOMEHTOB. MOMEHT
OTHOCHTEJIFHO OCH U €T0 CBOWCTBA.

6. AGCONIOTHO TBEPAOE TETIO.
Mowment unepiuu. Teopema LlTeitnepa.
DuznyecKuii CMBICT MOMEHTA HHEPIIHH.
MomeHT uHepuuu CTepkHsI. MoMeHT
nHepuuy nuuHapa. OCHOBHOE
YpaBHEHUE TUHAMUKH BPaLIATEIbHOIO
IBIDKEHUA. AHAJIOTUS MEXTY
MOCTYMAaTEeNbHBIM U BpaIlaTeIbHBIM
JBIDKEHHEM. 3aKOH COXPaHEHUS! MOMEHTa
uMmIysbca. Kunetudeckast s3Heprus
BpalLlaoIIerocs Tena.

7. KomebarenbHoe aBUKEHUE.
lapmMoHnYecKue KoneOaHus, HX CBOMCTBA
U XapaKTepUCTUKU. Y paBHEHUS
KoJieOaHMid ISl MPYKUHHOTO MasiTHHUKA.
YpaBHeHus Kosebanuit 11 GU3nIecKoro
U MaTEMaTHYECKOTO MasiTHHUKA.
3aryxatomue konebanus. BeiHyXIeHHbBIE
konebanus. Pezonanc.

/Jlex/
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WJ1-2.01IK-
4

J1.1
J1.2J12.1

1.KonTponbHas
pabota 1o
MeXaHHKe
2.
DK3aMeHaIMOH
HBIC BOIIPOCHI K
sK3aMeny (1-#
ceMecTp)

1.2

JlabopaTopHO-TIPAKTUICCKUE 3aHATHSI.
1. Kunemaruka mocTymnaTesbHOTO U
BpAaLIAaTEIbHOTO IBIKEHHUSL.

2. JlnnamMuKka MaTepuaaIbHONU TOYKH.
3akonsl Hetotona. CroxxeHue cui.

3. 3aKOH COXPaHEHUS UMITyIIbCa. 3aKOH
COXpaHEHUS SHEPTHU.

4. TapMoHMUYECKHE KOJIeOaHusI.

5. Konrponsnas Touka. /J1ad/

20

VJ1-2.011K-
4 UJI-
3.0MK-4

J1.1
J1.2J12.1

Criucok
TEOPETHIECKUX
BOIIPOCOB K
3aIuTe
71a00paTOPHBIX
pabot




1.3

JIaGopaTOpHBIH TPaKTHKyM

1. ®usnyeckue U3MEPEHHUS C ITOMOILBIO
IITAaHTEHIMPKYIS ¥ MHKPOMETpA.

2. N3yuenue paBHOYCKOPEHHOIO
JBIDKEHUS

3. M3yuenue 3aKOHOB TUHAMUKHI

4. 3MepeHue CKOPOCTH IIyJIH IpU
MIOMOIIY OAJUTMCTUYECKOTO MasiTHIKA
5. I3MepeHre MOMEHTa UHEPIIUU
MasiTHHKa OOepOeka

6. 3mepeHue BI3KOCTH Maciia METOI0M
Croxkca /J1a6/

22

TJ1-2.01IK-
4 UJI-
3.01IK-4

J1.1
J1.2J12.1

Crmcox
TEOPETHYCCKHUX
BOIIPOCOB K
3aImuTe
1a60opaTOPHBIX
pabdot

Paznen 2. Yactb 2_MoJiekyasipHasi
(pusuka u TepMoAMHAMUKA




2.1

1. OMIMpHUYEcKHe Ta30BbIe
3aKoHbl. YpaBHeHue Kianelipona -
Menneneesa. MneanpHbiii raz. OcCHOBHOE
ypaBHEHUE MOJIEKYIIPHO-KHHETHUECKON
TEOPHUHU UJICATBHOTO ra3a. BHyTpeHHss
SHEprus ujeanpHoro raza. Yucio
cremneHeii cBobosl. 3akoH bomsMana o
PaBHOMEPHOM pacrpeieIeHUH TETTOBOH
9HEPrHU 10 CTEHCHSAM CBOOOIBI.

2. [TepBoe Havano
TepMonuHaMukn. Pabora raza. Temiora.
M3omponeccsl. TemnoeMKocTs yaelbHas u
MoJisipHasi. TernaoeMKocTh pu
paznuuHbIX n3onporeccax. CoOOTHOIIEHHE
Maitepa. AnnabaTiuueckuii mporecc.
VYpasuenue [lyaccona.

3. Tennosbie MamuHbL. [{ukmn
Kapno. MakcumainpHbli K.I1.JI. TEIUIOBOH
MamuHbl. Bropoe Havano
TepMOIUHAMUKK (nocTysaT ToMIcoHa).
4. IIpuBeneHHas TemnoTa.
OHTponus. DHTPONHS KaK (QyHKIHS
COCTOSIHHSI TEPMOJIUHAMUYECKON
CHCTeMEL. VI3MeHeHNe SHTPOITHH
WJEeaTHHOTO Ta3a MPH Pa3InIHBIX
n3omnpoueccax. 3mMeHeHne sHTpOuu
IIPU HarpeBaHUH U (pa3oBBIX Mepexoiax.
OO6paTiMble 1 HEOOPATHMBIE TTPOIIECCHI.
OHTponus Kak Mepa HeoOPaTHMOCTH
MIPOLIECCOB B 3aMKHYTOM CHCTEME.
[IpuHINT BO3pacTaHUS YHTPOIUH B
3aMKHYTHIX CHcTeMax. Jlerpanamnus
SHEPruu B 3aMKHYTOH cUcTEME.
CraTHCTUUECKUH CMBICI SHTPOIUHY.
[Ipo6Girema “‘TemoBoit cMepTH
Bcenennoit”. IIpobnema ¢uzudeckoro
OIMCaHUs OUOIOTHYECKON IBOJIOLIMH.

5. CKOpOCTh TEIIOBOTO
JBIYKEHHS MOJICKYJI HCATBHOTO ra3a.
Pacnpenenenue MoseKys1 naeaibHOro
rasa 1o ckopoctsaM. Hauboinee BeposiTHas
CKOpOCTb. VI3MeHeHme pactpeneneHus
MIpU U3MEHEHUH TeMmepaTypbl. ONbIT
[repna.

6. Bapomerpuueckas popmyna.
ATMmoctepa 3emin, ee COCTaB U
ctpoenue. Pacnpenenenue bonbimana
Ul MOJIEKYJI MJI€aJIbHOIO rasa B
MOTeHIUaIbLHOM T0J1e. BpoyHOBCKOE
nsrxenne. OnsiT [eppena.

7. SIBnenus nepeHoca. OOIIHOCTH
3aKOHOB IS SIBJICHHH repeHoca. CpeqHsis
JUTHHA CBOOOIHOTO Mpobera MOJIeKyJI, ee
3aBUCHUMOCTD OT Pa3IMYHBIX apaMeTPOB.
Juddysus B razax. 3akon duka.
Koapoumment muddys3un u ero
3aBHCUMOCTH OT Pa3IMYHBIX TapaMeTpPOB.
TernnonpoBogHOCTb ra30B. 3akoH Dyphe.
3aBHCHMOCTB KO3 dHUIIeHTA
TETIIONPOBOAHOCTHU OT AABIICHUS U
JIpyTux napameTpoB. TexHuueckuit
BakyyM. Bsizkoe TpeHue B razax. 3akoH
Herorona. 3aBucuMocTs ko3 dunneHTa
BSI3KOCTH OT Pa3IMYHBIX TapaMeTPOB.
CBs13b MeXXIy KodduneHTaMu
nepeHoca.

8. CBolicTBa peajbHBIX Ia30B.
VYpasuenue Ban-znep-Baanbca. 3otepmbl
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WJ1-2.01IK-
4

J1.1
J1.2J12.1

Tectupyromue
3a[a4u 1o
MOJIEKYJIIPHOM
¢busuke,
TEPMOJIUHAMUK
e.
OK3aMeHalnoH
HBIE BOIPOCHI
(2-1 cemectp)




peanbHBIX ra3oB. OmbIT DHIpIOCA.
Kputnueckas remneparypa. Ilap.
Cxxmxenue ra3os. Mcnapenue u
kxoHneHcanus. Kunenne. HacoleHnsIi
nap. BrnaxHocTs Bo3ayxa.

9. CBoiiCTBa U CTpOCHHE
XKuaKocTel. IIoBEpXHOCTHOE HATSKEHUE.
KoaddunmeHt noBepxHOCTHOTO
HarspkeHus. CBOOOAHAS SHEPTHS
MTOBEPXHOCTH KUIKOCTH. BriusiaHue

IIpUMeECEH Ha MIOBEPXHOCTHOE HATSKEHHUE.

IToBepXHOCTHO-aKTHBHBIE BEILIECTBA.
CwmaunBanue. JlaBneHue 1noj H30rHyTon
NIOBEPXHOCTHI0. KanuispHele aBlIeHus.
®opmyna bopemnu-Kiopena.

/Jlex/

2.2

JlaGopaTopHblii TPaKTUKYM

1. BpoyHoBckoe aBmkeHue yacTuil. OnbIT
Ileppena.

2. OnpezeneHue IJIHMHBI CBOOOIHOTO
mpobera MOJICKyJT BO3IyXa.

3. U3yuenue 3akoHa boiinsa-Mapuorra.
4. Uzmepenue mokazaTens aguadaTsl
MetonoMm Knemana-/{ezopma.

5. Onpenenenue abCONOTHON H
OTHOCHUTEJILHOM BIaXXHOCTH BO3yXa
MICUXPOMETPHUECKAM MeTo0M /JTab/

24

VJ1-2.011K-
4

Ji.1
JI1.2J12.1

Criucok
TEOPETHYECKUX
BOIIPOCOB K
3alInTe
71a00paTOPHBIX
pabot

Paznen 3. Yacts 3_JyIeKTpHYECTBO U
MarHeTusm




3.1

3. DnexrpocTaTHka

1. DNEeKTPUYECKUN 3apsil.
OJEeKTPOCTaTUUECKOE B3aUMOICHCTBUE.
3axon Kymona.

2. . DIEKTPOCTaTUYECKOE TIOJIE.
Hanpspoxkennocts noss. [IpuHnmn
cynepno3uuuu. CUIOBblE IMHUU IO,
ITone gqunosns. AUnons B 3JIEKTPUYECKOM
oJe.

3. DNeKTpUYEeCKU MOTEHLINA.
OKBUIOTEHIMAIBHBIC TOBEPXHOCTH.
CBs13b OTEHLIMAJIA C HATIPSKEHHOCTHIO
3JIEKTPUUECKOTO OIS,

4. DNEeKTPOCTaTUUYECKOE TI0JIE B
BeecTse. [lose B IpOBOIHUKAX.
DJeKTpocTaTHYeCKas 3alluTa.
JIM37EeKTpUKY B 3JIEKTPUIECKOM T10JIE.
Ionspuzanus. Cea3aHHbIE 3apAAbL.
Juanexrpruyeckas IpoHULIAeMOCThb. Buapl
JTUBIEKTPUKOB. CErHETOIEKTPUKH.
IIbe303mexTpuxy.

5. Teopema OcTporpaackoro-
Taycca. Ilone u moreHMan paBHOMEPHO
3apsDKCHHOTO 1apa, cepsl, HUTH U
MJIOCKOCTH.

6. Teopema I'aycca s
JUBJIEKTPUYECKON Cpeaibl. DIEKTPUIECKOe
cMelleHue. [ paHuuHbIe yCI0BUS Ha
MIOBEPXHOCTH pa3fiena JUIEKTPHKOB.

7. DneKrpuyeckasi eMKOCTb.
EMKOCTh yeAMHEHHOTO IIPOBOTHHKA.
Emxocts mapa. Kongencatopsl. Ilnockuit
KOHJICHCATOP. 3aKOHBI CIIOKEHHUS
e€MKOCTEN

8. OHeprus MEeKTPUIECKOro
mons. O6beMHas IIOTHOCTb SHEPTUH.

4. TTocTosiHHBIN TOK. MarHUTOCTAaTHKA.
DNEeKTPOMarHUTHOE I10JIe

1. Onexrpuyeckuii Tok. Cuna
TOKa. DJIEKTPOBIDKYILAS CHJIA.
Croponnue cuisl. Hampsixkenue. 3akoH
Owma. Y enpHOe COPOTUBIEHUE U €T
3aBUCHUMOCTb OT XUMHUYECKOTO CTPOEHHUS
BeIeCcTBa M TeMmeparypsl. [moTHOCTE
Toka. 3akoH OMa B andhepeHIaIbHON
¢dopme. MomHoCTh ToKa. 3akoH Oma amns
nosiHoOM nenu. 3akoH Jlxoymns—Jlenna.
IIpaeuna Kupxroga. [IpaBuia croxenus
COIIPOTHUBIICHHUSL.

2. KonTakrHas pa3sHOCTh
norennuanos. ®opmyna Hepuera.
Tepmod/IC. DneKkrpoHHas Teopust
MIPOBOAMMOCTH MeTayuioB pyne-
Jlopenna. Tok B anekrponuTax. Tok B
rasax.

3. DEeHOMEHOJIOTUSI MATHUTHOTO
nosist. Onbitel [xuns6epra. OnpiT
Opcrena. OnbiTel AMnepa.

4. 3axoH buo-Casapa-Jlamnaca.
MarnuTtHoe 1oJie KpyroBoro BUTKa u
MIPSIMOro TOKa. MarHuTHOE 110J1e
JIBATAIOIETOCS TOYEYHOTO 3apsa.

5. JlelicTBe MarHUTHOTO TOJS Ha
rpoBoJ ¢ TokoM. Cuita Amriepa.
TpakToBKa ONMBITOB AMIIepa B TEPMHHAX
MAarHUTHBIX HHIYKIWHA U CHIL.
OpueHTHpyloliee AeHCTBUE MATHUTHOTO

16

WJ1-2.01IK-
4

J1.1
J1.2J12.1

DK3aMeHAaIMOH
HBIE BOIIPOCHI K
9K3aMEHY




TI0JIS1 Ha KPYTOBOM BUTOK C TOKOM.
MaruuTHbIi MOMEHT. [ unore3a Amrepa.
JlelficTBe MarHUTHOTO TOJISI HA TOYEYHBIH
3apsia. Cuna Jlopenna. Yactuma B
MIOCTOSIHHOM MarHUTHOM IIOJIE.
I{uxnorponnas yacrora. Macc-
crnekrporpad. [IBmKeHne 3apsyKeHHBIX
yacTHl B MarHuTOCc(epe 3emmu. Dddexr
Xomnna.

6. Teopema 0 HUPKYIALUU OIS,
MarnuTtHoe ToJie COIEHOUAA, TPSMOTO
TOKa, TOKOBOTO JIUCTA. AHAJIOTHS MEXIY
3JEKTPUYECKUM U MAarHUTHBIM MOJISIMHU
Pa3HYHBIX KOHPUTYpALIHH.

7. MaruuTHoe 10j€ B BEIISCTBE.
Jua- 1 napaMarHeTuKy.
®deppomaraeTHkd. JJoMeHHAs CTPYKTypa
(deppomarneTnkoB. HamarandauBaHue
¢deppomarnerukoB. [ucrepesuc.
Temmneparypa Kropu. MarautHast
MIPOHHIIAEMOCTh. MarHUTHBIE MaTepPHAIIBL.
I'pannuHbIe YCIOBUS Ha TPaHHUIIE pa3aesa
MarHeTHKoB. MarHUTHOE 3KpaHUPOBAaHUE.
8. OJEeKTPOMAarHUTHasE HHAYKLHS.
MaruuTHbIl noTok. 3akoH Papajes.
IIpaBuiio Jlenua. TexHuueckue
MIPUIIOKEHUS 3JIEKTPOMArHUTHOM
WHAYKIAW: TEHEPaTop MePeMEHHOTO TOKa,
TpaHc(hopMaTOp, ACHHXPOHHBIN
nBurarens. CamonHaykiust. CLerieHHbIH
NOTOK. IHAYKTUBHOCTB. DHEpPIus
MarHuTHOTO 1oJist. OObEeMHas MIIOTHOCTh
SHEPruy MarHUTHOTO TIOJS.

9. DIIEKTPOMArHUTHBIN KOHTYD.
CBoOosHbIE KOoJIeOaHHs B KOHTYPE.
IIpeBpalieHue HEpruii B KOHTYpE.
JuddepennnanpHoe ypaBHEeHHE
CBOOOMHBIX KoNeOanwmii. I3MeHeHue co
BpEeMEHeM 3apsiia KOHJIEHCATopa U TOKa B
KoHTYpe. ['apMoHnYeckue koneOaHus.
Awmrutyna, Gasa, 4acToTa, HHKIHYecKast
4acToTa, nepuojl. BekropHas auarpamma.
Crnoxxenue xojaeOaHHA.

10. 3aryxaromue kojaebaHusl.
Bpewms 3atyxanus. Kpuruueckoe
comnpotusienue. JJoOpoTHOCTH KOHTYpa.
Boinyxnennsle kojaeOanus. Pezonanc.
Nmnenanc. EMKocTHOE M MHyKTUBHOE
comnpotusienue. Llenn nepemeHHOrO
ToKa. 3akoH OMa Ui aMILTUTY 1.

11. DIIEKTPOMAarHUTHOE TIOJIE.
Buxpepoe anexrpadeckoe moie. Toxu
Oyko. Tok cmeleHus. Y paBHEHUs
Makcgeiia. DIeKTpOMarHUTHBIE BOJIHBL.
Oneritel ['epua.

/JTex/

32

JlabopaTopHO-TIPAKTUIECKIE 3aHSATHS.
1. DaexrpocTaTHKa.

2. 3aKOHBI IIOCTOSIHHOTO TOKA.

3. Cuna Amnepa. Cuna Jlopenna.

4. MarauTtHoe moie.

5. KonTtponbHast Touka. /J1a6/

WJ1-2.01IK-
4

J1.1
J1.2J12.1

Crucoxk
TEOPETHICCKHUX
BOIIPOCOB K
3aIInTe
1a00paTOPHBIX
pabor




33

JIabopaTopHbIe pabOTHL.
1. Dnexkrpon3MepHTeIbHbIE TPHOOPHI
2. UccnenoBanue 3aTyxXaromux
KOJIe0aHU B OCIIEI0BATEIEHOM
KOHTYpe.
3. Uzydenue snekrpoMarHuTHON
HHTyKIWH.
4. a) VI3smMepeHHe CONMPOTHUBIICHUS
METaIIMYECKHX TPOBOJJHUKOB U
3aBICHMOCTH €T0 OT TeMITePaTypHI.
I'pagyupoBka TepMonapsl.

6) Uzyuenue rpdexra 3eebeka B
MeTanax.
5. OmeIT OpcTena.

/J1ab/

26

WJ1-2.01IK-
4

J1.1
J1.2J12.1

Pa3nen 4. Yactp 4_OnrTuka.
KBanroBas ¢usuka.




4.1

1. OOmume cBoiicTBa BOIH. BHpl
BojH. [lonepeunslie U npoaoIbHbIE
BOJIHBL. Y paBHEHHE BOJIHEI.
XapaKkTepHCTUKU BOJTHBI U CBSI3b MEXKIY
HumH. BonmHoBO# QponT. Pazosas
ckopocTh. JJuddepennuansaoe
ypaBHCHHE BOJHBHI (HA IPUMEpe CTPYHBI).
2. Oueprust BorHsl. [ToTok
sHeprun. Bekrop Ymosa. [Ipunnun
Cyneprio3unuy BoiH. CTos4ne BOIHBL

3. IIpunnun Iolirenca.
T'eomeTpuueckas onTHKA. 3aKOHbI
npesoMiIeHus U oTpaxeHus. [Ipusma.
JIun3zer. @opmyna TOHKOH JIMH3HIL.
Coepuueckas 1 XxpoMaTHUECKast
abepparuy.

4. WuTtepdepenus BoiH.
VYcnoBust MakcUMyMa 1 MUHIMYyMa
unTeppepeHny. ONTHIECKUN My Th.
HHTEHCUBHOCTH CyMMapHOH BOJIHBI.
WuTepdepennms crera. Y cioBus
HaOM0eHUs HHTEP(HEPEHIIUH CBETA.
Korepentaocts. Onbit FOHra.
WaTepdepeHnns B TOHKUX IUICHKAX.
Konsna Hetotona. [IporuBootpaxkaroue
nokpeITH. HTEpdepomeTps
Maiikenscona u Maxa-Llennepa.

5. Judpaxoms. puaImm
I'toiirenca-®dpenend. Meroz 300
Openens. [Inacrunku Openens. [lsTHo
Ilyaccona. Iudpakuus Ha MIETH.
Judpakuns Ha pemerke. [maBHbIe
MaKCHMYMBI, TJIaBHbIE U BTOPHYHBIE
MUHUMYMBI. CIEKTpabHbIH aHaJIH3.

6. Tlonspusanus ceera.
JBymydenperoMieHe B KpHCTaLIaX.
JInHelWHO M HUPKYISIPHO
TIOJISIPU30BAaHHBIN CBET M METOJIBI €TO
TIOJTyYCHHUS.

7. TemnoBoe n3nmydyeHue. 3aKoH
Kupxroga. DxkcriepiMeHTaIbHBIE 3aKOHBI
TETIIIOBOTO M3Iy4eHHs. [Ipodiemsl
TEOPETHIECKOTO OIHUCAHUS TEIIIOBOTO
n3nydenus. [ unoresa Ilnanka.

8. Dotoadpdexr. 3aKoHBI
¢dorodddexra n ux 0OBSICHEHUE HA
ocHoBe (POTOHHOI rumnote3sl. TpyaHOCTH
¢doronHOM rHNOTE3BI. KOpmycKysipHo-
BOJTHOBAsI TEOPHSI CBETA.

6. OCHOBBI KBAaHTOBOI MEXaHUKU

9. Bonns! ne bpoitnsa. BonHosast
(YHKIMS U €€ CTaTUCTHYECKUI CMBICI.
CooTHOIIEHHE HEONPEAETIEHHOCTH.

10. VYpasuenue llIpénunrepa.
CBOOOTHO TBUTAIOIIASICS YACTHIIA.
OTtpakeHue 4acTUIlbl OT Oapbepa.
TyHHenbHBIH 2P dekT. CBI3aHHbIC
coctosiHus. YacTriia B 06CKOHEUHO
IITyOOKOH MTOTEHINAIBHON SIMe.
KBanToBbIil ocmsATop.

11. Artom Bopopoaa. Crosiune
AJIEKTPOHHBIC BOJIHBI B KyJIOHOBCKOH
NoTeHuuaibHoH sime. KBaHTOBBIE uncia.
DHEPreTH4eCKuil CIeKTp COCTOSTHUI
JJIEKTPOHA B aTOME Bojiopoa. M3nydenne
aToma Bogopoaa. [Ipasuia orbopa.

PaspeleHHble U 3apEILEHHBIC IEPEXOBI.
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4 UJI-
2.0TIK-4

J1.1
J1.2J12.1

DK3aMeHAaIMOH
HBIE BOIIPOCHI K
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12. Monexynsl. KoBanenrnas
XMMHUECKast CBsI3b. DIEKTPOHHBII,
KOJIe0aTeIBHBIN 1 BpamaTeIbHbIA
SHEPreTUUYECKUE CIIEKTPbI MOJIEKYJIBL.
CrexTpsl U3Ty4eHUs] MOJEKYJL.

13. BreinyxIeHHOE U3ITyUeHHe.
Jlazepsl.
14. OCHOBBI 30HHOH TEOPHU.

Meranibl, NOIyIPOBOAHUKY,
JIVDJICKTPUKHA U UX 30HHAS CTPYKTypa.
Co0OcTBeHHAs U IpUMeECHas
MIPOBOJUMOCTbH MOTYTIPOBOJHHUKOB.
Onruueckue CBOMCTBA MOIYIPOBOAHUKOB
1 TUDJIEKTPHKOB.

15. Crpoenue sapa.
PannoakruBHOCTb. THITBI paiNOAKTUBHBIX
u3nydeHui. Buasl paguoakTuBHOIO

pacmana.
/JTex/
4.2 JlaGopaTopHo-TIpakTHYECKHE 3aHSATHSI. 8 NJ-1.0I1K- JI1.1 Crucok
1. BoiHoBas onTuka. 4 - JI1.2J12.1 TEOPETUYECKUX
2. I'eomerpuyeckast ONTHKA. 2.0IIK-4 BOIIPOCOB K
3. Uurepdepenuns. Judpakuus. NA-3.0I0K- 3aIUTe
4. KontponeHas Touka. /J1ad/ 4 11a00paTOPHBIX
4.3 JlabopatopHble pabOTHI. 26 NJ-1.0I1K- J1.1 Crincok
1. Onpenenenue GOKyCHOTO PaCCTOSHHS 4 - JI1.2J12.1 TEOPETHUYECKUX
cobuparoleil 1 paccenBaroLiel INH3. 2.0IIK-4 BOIIPOCOB K
2. UccnenoBanue naTephepeHIInn NJ-3.0I1K- 3alluTe
nazepHoro uznydenus. Oneit FOHra.. 4 11ab0paTOPHBIX
3. Ilongpusanus csera. pabot
4. Nzyuenue crekrpa BOAOpoa.
5. UccnenoBanue paguoakTUBHOCTU IPU
TIOMOIUIH cueTurKa [ elirepa.
/J1a6/
Pa3pen 5. CamocrosiTenbHast padora
5.1 CamocrosTenpHas paboTa BKIIOYAET 19,5 | UA-1.0IIK- J1.1
MPOpabOTKy JEKIMOHHOTO MaTepHara, 4 UJI- JI1.2J12.1
MOJITOTOBKY K JTa00paTopHO- 2.0IIK-4
MIPAKTUYECKUM 3aHITHSM, BHITIOTHEHHUE
JIOMAILIHETO 3aaHusl, IOJITOTOBKA K
BBITIOJTHEHHUIO M 3aIIUTE JTa0OPaTOPHBIX
pabor. /Cp/
5.2 CamocrosiTensHast paboTa BKIIOYAET 354 | UO-2.0IIK- JI1.1
MpopaboTKy JEKUMOHHOTO MaTepHara, 4 JI1.2J12.1
MTOJTOTOBKY K JTaOOpaToOpHO-
MIPAKTUYECKUM 3aHITHSM, BHITIOITHEHHE
JIOMAIITHETO 3aaHusl, IOITOTOBKA K
BBINIOJTHEHHUIO U 3alLUTE JJa0OPaTOPHBIX
pa6ort. [ToaroroBka K caue
sx3amena. /Cp/
53 CamocrosiTenpHast paboTa BKIIOYAET 12,2 | UA-2.0I1K- J1.1
popabOTKy JEKIIMOHHOTO MaTepHaia, 4 JI1.2J12.1
MTOATOTOBKY K JTaOOpaToOpHO-
MIPAKTUYECKUM 3aHITHSIM, BHITIOTHEHHUE
JIOMAIITHETO 3aaHusl, TOJITOTOBKA K
BBITIOJTHEHHUIO U 3aLUTE J1a0OPaTOPHBIX
pabor. /Cp/
54 CamocrosiTenpHast paboTa BKITIOYAET 57,2 | UO-2.0IIK- J1.1
MpopaboTKy JEKIMOHHOTO MaTepHara, 4 JI1.2J12.1

MOAATOTOBKY K JJAGOpaTopHO-
MPAKTUYICCKUM 3aHATHUAM, BBIIIOJTHCHUC
JOMAIIHETO 3aJaHusA, IIOAIOTOBKa K
BBITIOJTHEHHUIO U 3aIUTE JJa0OPaTOPHBIX
pabor. IToxroroBka K craye

sk3amena. /Cp/

Pa3nen 6. Koncynbranun




6.1

Koncynpranus no aucuumnunae /Konc/

0,8

TJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.011K-
4

Paszpnen 7. IlpoMe:kyTouHasi aTrecTanus
(3auérT)

7.1

IMonroroBka k 3a4éty /3a4ét/

8,85

VIJI-1.01IK-
4 UJI-
2.0IK-4
WJ1-3.011K-
4

7.2

Konraxrras padora /KCPATT/

0,15

TJI-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.01IK-
4

Pa3nen 8. Koncynsrauumn

8.1

Koncynpranus no aucnumnune /Konc/

0,6

TJI-1.01IK-
4 UJI-
2.0T1K-4
WJ1-3.01IK-
4

Pazgeun 9. [IpoMeKyToUHasI aTTeCTAIINSA
(3K3aMen)

9.1

IMonroroBka k 3x3aMeHy /OKk3amMeH/

34,75

VIJI-1.01IK-
4 UJI-
2.0TK-4
WJI-3.011K-
4

9.2

Konrpoms CP /KCPATT/

0,25

WJI-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.0TIK-
4

9.3

Konraxrras padora /KoHcOK/

TJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.0TIK-
4

Pa3nen 10. KoncyabTanuu

10.1

Koncynpranus no aucuumiune /Konc/

0,5

WJI-1.01IK-
4 UJT-
2.0lK-4
WJ1-3.0TIK-
4

Pa3nen 11. [IpomexxyTrouHas
aTrecTauus (3K3aMeH)

IMonroroBka k 3x3aMeHy /Ok3ameH/

34,75

WJI-1.01IK-
4 UJI-
2.0IK-4
WJ1-3.0TIK-
4

11.2

Kontpons CP /KCPATT/

0,25

TJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.01IK-
4

11.3

Konrakraas pabota /KoucIk/

TJT-1.01IK-
4 UJT-
2.0lK-4
WJ1-3.0TIK-
4

Paznen 12. KoncynbTanun




12.1 Koncynpranus no aucuuminae /Kouc/ 4 0,8 NJ-1.0I0K- 0
4 UJI-
2.0IIK-4
NJ-3.0I0K-
4

Paznen 13. IIpomexyrounas
aTrecTauus (3K3aMeH)

13.1 ITonroroBka k 3x3aMeHy /OKk3amMeH/ 4 34,75 | UO-1.0TIK- 0
4 -
2.0TIK-4
NJ-3.0I1K-
4

132 |Kontpons CP /KCPATT/ 4 0,25 | W/-1.0IIK- 0
4 UJI-
2.0TIK-4

WJ1-3.011K-

4

133 Konraxrras padora /KoHCOK/ 4 1 na-1.0IK- 0
4 NN-
2.0IIK-4
nJI-3.0I1K-
4

5. ®OH/] OLIEHOYHBIX CPEJCTB

5.1. [TosicHuTeILHAA 3alIHMCKA

[TosicauTENEHAS 3amUCcKa

1. Haznauenue ¢poHaa oleHOUHBIX cpencTB. OLeHOYHbIe CPEeACTBa NpeIHa3HAuEHBI 7151 KOHTPOJIS M OLIEHKH 00pa30BaTEebHBIX
JIOCTIDKEHUH 00YJarONUXCsl, OCBOUBIIUX MPOrpaMMy yIeOHOH TUCIIMIUTHHBI «DuU3nKay.

2. ®oH OLIEHOYHBIX CPEACTB BKIIOYAET KOHTPOJIBbHBIE MaTepHaiIbl U TPOBEACHHUS TEKYILIETO KOHTPOJIS B popme
Pa3HOYpPOBHEBBIX 33/IaHHI, MPOMEKYTOYHOH aTTecTaly B JOpME BOIPOCOB M 33JaHHH K 3a4eTy, SK3aMEHY

5.2. OueHo4HBbIe cpecTBA JUISA TEKYLero KOHTPOJIsI

KoHTponpHas paboTa 1o MeXaHHKe

Bapuanr 1

I. ABTOOYC Habupaet ckopocTh 10 M/c 3a 20 cex. Onpeaenure pacCTOsIHUE, KOTOPOE OH MPOEET 3a BpeMs pa3roHa.

2. OmnpefenuTe yCKOPEHUE JBDKHUKA, CKATHIBAIOIIETOCSA ¢ TOpku ¢ yriioMm HakioHa 30°. Koaddumument tpenus 0.1. Kakyio
CWITy HAJIO IPHJIOXKHTH, YTOOBI 3a€XaTh Ha ATY TOPKY, eClii Macca JibhkHUKa 70 kr? COnpoTHBIEHHEM BO3/TyXa IpeHeOpeUb.

3. Omnpenenure KWHETHUECKYIO YHEPIUI0 TUPhKK Maccoi 100 r, mepBOHAYaIbHO IMOTHATYIO Ha BRICOTY | M, B MOMEHT ee
nazeHus Ha Hory. COpOTHBICHUEM BO31yxa npeHeOpeub. C Kakoil CKOPOCTBIO OHA OyIeT ABUraThCs B HU)KHEH TOUKe?

BapuanT 2

I. Beryn npu 3a0ere Ha 100 M HaOupaeT ckopocTh 10 M/c 3a 2 ceKyHABI ¥ B JaJIbHEHIIIEM COXpaHsET ee IOCTOSIHHOM.
Ompenenure yckopeHue OeryHa Ha IIEPBOM y4acTKe ITyTH M BPEMsl, 38 KOTOPOE OH IMPOOEKHUT JUCTAHIIHIO.

2. Omnpenenure cruity TAru OeryHa Maccoi 70 Kr, eciii OH pasroHseTcs 1o ckopoctu 10 m/c 3a 2 c.

3. Omnpenenurte paboTy, coBepiaeMyto 0eryHoM ¢ Maccoit 60 kr, pa3BuBatomuM cuiy taru 300 H, Ha qucranmuu 100 m.
Bapuant 3

1. Tenexkka cKkaTbIBa€TCs MO0 HAKIOHHOM PENIbCE U MPOXOJUT IyTh 1 M 3a 2 ¢. Onpenenure yCKOPEHUE TENIEKKU. 3a KaKoe
BpeMsi OHa mpoiinet paccrosuue 0.5 m?

2. Ompenenure k03QGULIUEHT TpeHNsI OOTHHOK O JIeH, eCJIM Ha TOPKe JIMHOK 1 M M BBICOTOH 5 CM yXe TPYJIHO yCTOSITb.
3. [Tyns maccoit 50 r, MBUTAROMIAsACS CO CKOPOCTHIO | M/C, BTBIKAETCS B OAUTUCTHIESCKUI MasTHUK BecoM 0.5 K.

Omnpenenure CKOPOCTh MasITHUKA IIOCTIE COYAApPEHHs U BBICOTY nmogbema. COmpoTHBICHHEM BO3IyXa IPeHeOpeyb.

Bapuant 4
1. CxopocTh aBTOMOOHIIS TIepen] TopMoxeHueM 20 M/c, a TOpMO3HOH ImyTh 15 M. Onpenenure yCKOpeHHe aBTOMOOWIS 1
BpPEMS TOPMOXKEHHUS.




2. Omnpenenure cuity Taru aBromobuns maccoit 1000 kr, crmocobHoro pa3BuTh ckopocTs 20 M/c 3a Bpems 10 c.
3. CKOpOCTh aBTOMOOMJISI Tiepei TopMoskeHHeM 20 M/c, a TOpMO3HOH myTh 15 M. OnpeaenuTe KHHETHUECKYIO SHEPTHIO
aBTOMOOWJIS M paboTy cuit TpeHus, eciu ero Macca 1000 kr. Paccuuraiite cpeqHIOO CHITY TPEHUS

BapuanTt 5

1. Camoret pasronsiercs 1o ckopoctu 100 m/c 3a 10 ¢. Onpenenute MUHUMAIBHYIO JJTUHY B3JIETHOH moockl. Kakoid anmiHa
JOIDKHA OBITH TTOCA0YHAs M0JI0CA, €CITN YCKOPEHHE TOPMOXKEHHUS OYyIeT TaKUM JKe M0 MO0, & CKOPOCTb B MOMEHT KacaHHS

3emun 100 m/c?

2. Omnpenenure k03QGULIUEHT YIPYTroCTH NMPY>KUHBI JUHAMOMETPA, €CIIU IPY MOABCLIMBAHUN Beca B | KI' OH pacTATUBACTCS
Ha 1 cMm.
3. XokkencT 6pocaeT KaMEeHb BECOM 2 KI' CO CKOPOCTBIO 5 M/C U B pe3ynbTare oTKaTbiBaeTcs Ha 0.5 M. Ompenennte

K03 GUIMEHT TPEeHus, eciy Macca Xokkercra 80 K.

Bapuanr 6

1. Teno magaet ¢ yckopeHHEM CBOOOIHOrO MajieHus B TeueHue 2 ¢. OnpenenuTe IpoiiIeHHBII TyTh U CKOPOCTh B KOHIIE JBHKEHHS.
HauanbHas CcKOpOCTb paBHa HYJIIO.

2. JIBDKHUK CKaThIBAETCS ¢ TOPKU BBICOTOM 5 M U JutHOU ckioHa 10 M. OnpeenuTe CKOpOCTh B HIDKHEH TOYKE, €CITH KO PHUIIIESHT
TpeHus paseH 0.1. CompoTuBieHneM Bo3ayxa IIpeHeOpeys.

3. ITynst maccoit 40 T ABUTaeTCs co CKOpocThio 1 M/c u monagaet B GamumucTHueckuii MasTHUK Maccoit 400 1. Onpenennre CKOPOCThb
nocie coynapenust. Kakast 1onst sHepruu nepernuia BoO BHyTPEHHIOK NP COyAapeHuu?

Bapuanr 7

L. Teno GpocatoT BepTHKaIBHO BBEPX €O cKOpocThio 20 M/c. OnpenenuTe BEICOTY M CKOPOCTB Tella 4epe3 3 cek.

2. Tenexka ckaThIBA€TCs 10 HAKIIOHHOM pelibce U MPOXOAuT MmyTh 1 M 3a 2 ¢. Macca Tenexku 200 r, HAKIIOH penbehl 6 cM
Ha | M. Onpenenure crty U ko3 QuIHeHT TpeHns. bynet nmu Tenexka CKaThIBATHCS, €CIIM HAKIOH OyneT 2 cM Ha 1 M?

3. JIBDKHUK MOCJIe CIyCKa ¢ TOPKU KaTUTCA 10 TOPU30HTAIBHOM MOBEPXHOCTH ¢ HaYaJIbHON CKOpocThio 5 M/c. Kakoe
paccTosiHue OH mpoesieT, eciau koaduunent Tperus 0.1 a macca appkHUKA 70 kr? CONpOTHUBICHHEM BO3/lyXa IpeHeOpedsb.

Bapuanr 8

L. Teno GpocatoT BepTHKaJIBHO BBEPX CO CKOPOCTHIO 15 M/c. [lo Kakoi BBICOTHI opHUMETCS Teno? Onpenenure BHICOTY U
CKOpOCTB TeJa uepes 3 cek.

2. Omnpenenure yCKOPEHUE JIBDKHNKA, CKATBIBAIOIIETOCS C TOPKH BBICOTON 5 M u muHOHN 10 M, ecrit koadpuIeHT TpeHus
pasen 0.1. 3a xakoe BpeMst IBDKHUK CKATUTCS ¢ TOpku? CONPOTHBICHUEM BO3/1yXa MpeHeOpeyb.

3. I'MMHACT KpYTUT «CONMHBIIKO». ONpenenuTe CKOPOCTh TMMHACTA B HUXKHEH TOUKE TPAEKTOPUH, €CIIU PACCTOSTHHE OT
NepEeKIauHBI 10 IIEHTpa Macc 1.2 M, a CKOPOCTh B BEpXHEN TOUYKE paBHA HYJIIO.

Bapuant 9

1. [Tyns BeUTETENA U3 PYXKBsI cO CKOpocThio 300 M/C BepTHKaIbHO BBEpX. PaccumTaiiTe BRICOTY IOIbEMa ITyJTH U BPEeMs
noaseMa 0e3 ydeTa COpOTHBIICHUS BO3LyXa.

2. Beryn 3a 2 cexynasl pasronsiercs 10 10 m/c, a TOTOM Bce BpeMsi JBUIaeTCsl C TOW e CKOPOCTBIO, TaK KaK eMy MeIlaeT
CHJIa CONPOTHBIICHUS Bo3Lyxa. Onpeznennre ko3¢ GUIeHT TypOyICHTHOTO COIPOTUBICHHUS, e Macca OeryHa 70 kr.

3. Omnpenenute paboTy, KOTOPYIO HAJ0 COBEPIIUTH, YTOOBI MOAHATH Maccy 50 kr Ha 1 M.

Bapwuant 10

1. Yckopenust cBoboaHoro maneHus Ha JIyne paBHo 1.62 m/c2. Ha Kakyro BBICOTY CMOXKET MOATIPHITHYTH KOCMOHABT, €CIIH
Ha 3eMiIe BbICOTa €T0 IpbIkKa cocTapisia 1 m?

2. Omnpeznenure KOOPPUUUEHT TPEHUS JBDK O CHET, €CJIM MUHUMAaJIbHas BHICOTA TOPKU ATHHON 10 M, ¢ KOTOPOH elie MOXHO
CKaTHThCS, paBHa 1 M.

3. XoxkkeHncT JOBHT maitdy maccoit 400 r, qeuTaromnrytocs co ckopocThio 30 m/c. OmnpenennTe pacCTOsIHAE KOTOPOE MPOeIeT
XOKKEHCT I10 JIbAY, eciH ero Macca 80 kr, a koaddurireHT Tperus paseH 0.01. CompoTuBineHneM Bo3ayxa IpeHeOpeys.

Bapwuanr 11

1. MaiyHa CTONKHYJIach CO CTEHOU U IpH 3ToM cMsiiack Ha 20 cM. Halinure yckopeHue U BpeMsl CTOJIKHOBEHUSI, €CIIU
CKOPOCTB Tiepe1 cToskHOBeHreM 10 m/c.

2. Omnpenenutb cUy TATH aBTo0yca Maccoi 10 T, eciu oH pa3ronsieTcs 1o ckopoctu 10 M/c 3a 10 c.

3. Yenosek Maccoit 70 kr OeXHUT co ckopocThio 10 M/C 1 3amphITMBaeT Ha IMOKOAIIYIOCS TeNleXKy Maccor 100 kr.
Omnpenenure CKOPOCTh, C KOTOPOI OyeT IBUraThCs TEIeXkKKa BMecTe ¢ uenoBekoM. Kakyro paboTy coBepIlaeT 4eIoBeK, YTOObI
ylepxKaTbcs Ha TeIexKKe?

BapuanT 12

1. [Ipu ynape MOIOTKOM IO TBO3/IIO TOT BOLIEN B AepeBo Ha 5 cM. OmpenenuTe yCKOpEHHE MOJIOTKA U BPEMS €To
TOPMOXKCHHUS, €CJIM HavallbHasi CKOPOCTh paBHa 10 m/c.

2. Omnpenenute KO3PPHUIUEHT YIIPYTOCTH JOCKH, €CIIM IO/ TSHKECTHIO YeoBeka Maccoi 80 Kr oHA Tporudaercst Ha 5 MM.
Ha xakyro BeTHUYHHY OHA IIPOTHETCS IOJ] YeIOBEKOM Maccoi 60 kr?

3. Mornorok co ckopoctbio 10 M/c 1 maccoii 400 r ynapsiet 1o rBo3/it0, OCTAaHABIMBAETCS, & TOT 3aXOUT B JICPEBO HA 5 CM.
Onpenenurte paboOTy CHIIBI TPSHUS U CPESTHIO0 CHTY TPCHHS.

Bapuanr 13

I. 3emuts Bparaercsi BOKpyr ComnHiia co ckopocTbio 30 KkM/c U coBepiuaeT o0opot 3a 365.24 nueil. Hailinure paccrosnue 10




Connaua. CKoJIBKO BpeMeHH NoTpedyeTcst cBeTy, uToOs! mpoiitu or ComnHita 10 3eMiu (CKopocTh cBeTa 299 972 km/c)?

2. ABTOMOOHITb CITOCOOCH pa3orHaThest 10 ckopocT 10 M/c 3a 2 ¢. OnpeaenuTe npeAeabHbIN yroa HaKIoHa TOPKH, Ha
KOTOPYIO OH CMOXKET 3aeXaTh. TPEeHHEM U CONIPOTUBIICHHEM BO3/IyXa peHeOpeys.

3. Teno ckaTeiBaeTcs ¢ TOpKH BeICOTOH 10 M 1 yriom HawioHa 30 rpagycoB. Ompenennute paboTy CHIIBI TPEHUSI.
Bapuanr 14

1. OmnpezenuTte JIUHEHHYIO CKOPOCTh BparieHus 3emin Ha mupore Cankr-IlerepOypra (60°) u I'opHo-AnTaiicka (52°).
Panguyc 3emnu 6371 xm. Cmoxere siu Bbl, BEUIETEB Ha caMOJIETe IPaXKJAHCKON aBUAIUK Ha 3amaj, IPUIETETh B KOHEUHbIH ITYHKT B
TO K€ BpeMs?

2. MasTHuK Maccolt 1 kr oTkioHMnu Ha 30 rpagycoB OT MONOKEHUs paBHOBecHs. ONpenenuTe yCKOPEHHE MasTHUKA
CWJIy HaTsDKEHHsSI B HayaJle JIBHKEHMSL.
3. MastHuk maccoit 1 kr ¢ juinHOM HUTH 1 M oTKIOHMIU Ha 30 rpaaycoB OT ONOKeHUs paBHOBecus. Kakoli ckopoCTbrO

Oyznert o0sagaTh MasTHUK B HIKHEH Touke TpaekTopuu? ConpoTUBIEHHEM BO3yXa U MacCOM HUTH MpeHeOpeyb.
Bapwuant 15

1. Bopor konoana paauycom 0.2 M Bpamaercst ¢ yckopeaueMm 1.4 m/c2 B Teuerue 2 ¢. OnpenenuTe yriioBsle YCKOPEHHe,
CKOPOCTb, a TAKKe JUIMHY BEPEBKU, KOTOPAsi pa3MOTAETCS 32 9TO BpeMsl.
2. Omnpenenure NpeaeIbHY0 CKOPOCTh, KOTOPYEO MOXKET pa3BUTh OeryH Maccoi 50 Kr ¢ IUIOMIaAbi0 NOIEPEYHOr0 CCUCHUS

0.5 M2, pazBuBaromuii crty tsaru 250 H, eciin koaduiueHT TypOyICHTHOTO COMPOTHBICHHUS paBeH 3.5 kr/M3. 3a Kakoe BpeMst OH
npobexut gucrasnuio 100 m?

3. Kamens maccoit 10 kr magaer ¢ BoicoTsl 10 M 1 HaOupaeT ckopocTh 12 m/c. Onpenenute paboTy CHUIIBI CONPOTUBICHHS
BO31lyXa.

Kputepuu ouenku

O1reHKa BbICTaBIISIETCS B 4-X OaJJIBHOM IIKaJIe:

— «OTJIMYHOY», 5 BBICTABISIETCS B CIIydae, eciu cTyaeHT BoimonHmI 84-100 % 3amanuii;
— «XOpoIIOo», 4 — eciu CTyIeHT BBIIOIHMI 66-83 % 3ananuii;

- «YIOBIETBOPUTEIHHO», 3 — €CIU CTYAEHT BbIMOMHMI 50-65 % 3ananuii;

- «HEYIIOBJIETBOPUTENBHOY, 2 — MeHee 50 Y% 3ananuit

CHHCOK TEOPETHYECKIX BOIIPOCOB K 3aIUTe JaO0paTOPHBIX padoT

JlabopaTopHas padora Nel V3yueHne paBHOYCKOPEHHOTO ABIDKCHUS

I. 3anumute GopMyIIbl EPEMEIEHUS U CKOPOCTH ISl PABHOYCKOPEHHOTO JIBHKEHUSI.

2. OOBsICHUTE HJCI0 SKCIEPUMEHTA, MOSICHUTE X0 paOOTHI M TPOKOMMEHTHPYHTE IIOIy4eHHBIE Pe3ybTaThl. Kakoil BBIBOZ MOXKHO
cAenaTh Ha UX OCHOBaHUU?

3. Paccmotpute CHIIBI, JEHCTBYIONINE HA TEJIEXKY, U H300pa3uTe ux rpadgudecku. [fToueMy MOXKHO CUHTATh ABIKCHUE
PaBHOYCKOPEHHBIM?

JlaboparopHas padora Ne2 M3zyueHne 3akOHOB THHAMHUKA

I. Cdopmymnupyiite 11 3akon HetoToHa. Kak 3aBUCHT yCKOpEHHE TEIEKKH OT €€ Macchl?

2. OOBSCHUTE LENb KAXKIOTO YIPAXKHEHHUS U SKCIIEPUMEHTAIIbHYI0 9acTh paboThl. Kak 3aBUCHT ycKOpeHHE OT CHIIbI?
CoBrnafaer U pe3yJbTaT 3KCIEPUMEHTA ¢ TEOpUei?

3. Kaxkue cumsl neifcTByroT Ha Tenexky? [ToueMy MOXKHO CUHTaTh €€ IBIKEHHE PaBHOYCKOPEHHBIM? Y TAaCTCS TH IPOBECTH

OKCIICPUMCEHT, €CJIM YCTAaHOBKY IIOI'PY3UTH B )I(PI,E[KOCTL?

JlaboparopHas pabora Ne3 MzmepeHune CKOPOCTH IMyJIH HPH MIOMOIIHN OATHCTUIECKOTO MasiTHAKA

1. 3akoH coxpaHeHHs UMITyJbca. Y CIOBHE 3aMKHYTOCTU cucTeMbl. Heympyruit yaap.

2. 3aKoH COXpaHEHUS] MEXaHHM4YecKol sHeprur. ONMIINTE NIPEBPAICHUS SHEPTHHU B J1JaGOpaTOpHOI padore.
3. BeiBon paboueit popmybl.

JlabopaTopHas pabora Ne4 M3meperne MoMeHTa nHepnuu MasTHUKa O6epOeka

1. MomenT unepuuu. Teopema Illreiinepa.

2. MomeHT cuibl. OCHOBHOE YpaBHEHHE THHAMHKHI BPAIaTeIbHOTO ABIKCHHUS

3. BriBoxt paboueit popMymsl

JlaboparopHast pabora Ned Mexanndeckue KojeOaHus

1. Uro HazbiBaeTcs konebanuem? Kimaccudurarust koneOanui.

2. CB13p TapaMeTpoB KojebaHuil ¢ mapamerpamu konebarensHOH cucteMsl. @opmynsl ToMcoHa. 3aBUCHT TH HEPHOL
Koje0aHMs OT aMILIUTY 61?7

3. BrwsteT v 9ucio OTCYNTHIBAEMBIX KOJIEOaHUH HAa TOYHOCTH OIPE/ICIICHHsT BpeMEHH OTHOTO KOJIeOaHUs MasTHHKA?

4. OnumuTe MpeBpalnieHue SHEPTHH IPU KOJIeOaHUsX.

5. [TapameTps! Konebanuii: aMIuIMTyaa, hasa, 4acToTa, MEPHO.

6. Kax n3menurcs nepuon Koine6aHuii MaTeMaTHueckoro MastHuka Ha Jlyne? Kak usmMeHunTcs nepuos konebaHuii, eciu

YBEIMUYUTh JUIMHY HUTU B 4 pa3a?

Kpurepuu onenku

Kaxnas maGopatopHast paboTa omeHHBaeTCs B 5 0ayutoB, M3 HUX 3 Oaiia — 3a OTBETHI Ha KOHTPOJIBHEIE BOIIPOCH, 2 Oamia — 3a
BBITIOJTHEHUE U 0(hopMIIEHHE 1a00PaTOPHBIX PadOT.

- OLICHKA «OTJIMYHO)» BBICTABISACTCS CTYICHTY, €CJIM OH IPABUILHO BHITOJIHUI H3MEPEHHS, TPAMOTHO O(OPMILT UX PE3yIbTaThI B




BHJI€ TaONUI] U Tpa(UKOB, BEPHO MPOU3BET OLIEHKY MOTPEIIHOCTEl n3MepeHuil, TpaBIIIbHO IPOU3BEN pacuEThl IO pabodInM
(opMyIaM, czeal BbIBOJIbI, JIOTHUECKH BBITCKAIOIINE U3 SKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB, IPAaBUIILHO OTBETHII Ha KOHTPOJIBHbIE
BOIIPOCHI, IPOJIEMOHCTPHPOBAB ICHOE TOHUMaHNE (PU3NKM H3y9IaeMOTO SBICHHS M CYTH MPOBOANMOTIO 3KCIIEPUMEHTA

- OLICHKA «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIH OH MPABUIBHO BBIIIOIHMI U3MEPEHUS, TPAMOTHO O(OPMUII HX PE3yJIbTATH B
BHJIE TaOJIUI U TPa(UKOB, BEPHO MPOHU3BEN OLIEHKY HOIPELIHOCTEH H3MEPEHUH, TPABUIILHO MTPOU3BEN PacyEThI 10 pabodnM
(opMyIaM, ITPaBIIILHO OTBETHJI Ha OOJIBITMHCTBO KOHTPOJIBHBIX BOIIPOCOB, IIPOJIEMOHCTPHPOBAB HIOHUMAaHNE (DH3HKH H3y4aeMOro
SIBJICHUS U CYTHU IIPOBOAMMOIO 3KCIIEPUMEHTA;

- OLIEHKA «YIOBIECTBOPUTEIBHOY BBICTABISIETCS CTYACHTY, €CIH OH IIPABUIBHO BBITOIHUIT U3MEPEHUs, OQOPMIII HX PE3yJIbTAaTHl B
BUJIE TaONUI ¥ rpadMKOB, IPON3BEN OLIEHKY IIOTPEHIHOCTEH U3MEPEHUH, TPOU3BEN PacuEThl 1o pabounM GopMyiiam, OAHAKO IPU
3TOM UMEJIUCh HEKOTOPHIE HEAOUETHI, IPU OTBETE HA KOHTPOJIBHBIE BOIIPOCH! IPOJEMOHCTPUPOBAI JIUILL 3HAHHE OCHOBHBIX
3aKOHOB, CBA3aHHBIX C U3yYaeMbIM SIBJICHUEM

Bornpock! k 1abopaTopHbIM paboTaM MO MOJICKYJISIPHON (HU3HKe
Jlaboparopnas pabora 2.1. OnpeneneHne ra30Boi MOCTOSHHON METOZIOM OTKAYKU
1. Uneanbhsiii ra3. Ypasuenue Knaneiipona-Menieneesa.
2. Kak onpeiennuth Maccy rasa, 3Has ero JaBjcHue, 00hEM U TeMIIepaTypy

3. BriBox paboueit popMymsl

JlaboparopHast pabora 2.2. M3y4enue 3akona boins-Mapuotra

1. M3omponeccsl. Tumbl n3onpoueccoB. I'a30Bbie 3aKOHBI.

2. N3o06pasure uzorepmy B koopauHatax p(V) u pV(V).

3. Kax n3 ypaBHenus Knaiinepona-MeHzeneesa onpeiesuTh KonuuecTsa BemiecTsa? MeHsUI0Ch I KOIUYECTBO BEIIECTBA B
BaIeM 3KCTIepUMeHTe?

4. ITouemy BBI yBepeHBI, 4TO B 1JaOOPaTOPHOI paboTe HAOIIOAIN IMEHHO H30TEPMUYECKUil Ipoliece, a He KakoH-HUOyIb
npyroii? ITouemy TemmepaTypa He MEHsIAch?

5. Kax ObI MeHsUIach TeMIiepaTtypa raza B cHib(oHe, eciii Obl cokaTHe ra3a Obu10 agnadarudeckum? Uto HeoOX0ANMO

HU3MCHUTH B YCTAaHOBKE, 4TOOBI CKATHE U3 M30TCPMUICCKOTO CTATIO aIII/Ia6aTI/I‘IeCIG/IM?

JlaGoparopHas pabora 2.3. U3mepenue nokazareins aaunadatsel MeTogoM Knemana-/lezopma

1. IlepBoe Hauano TEPMOIMHAMUKHI

2. Anmabarmueckuii mporecc. 3akoH ITyaccona. ITokazaTens agnabaTsr

3. M30x0pHBIii poLecc.

4. ITouemy pacT€r JaBICHHE B COCYJIE MOCIIE TOTO, KaK 3aKphITa Kphka? Onpenennre, HACKOIBKO H3MEHIIIACh TeMITepaTypa rasa.

JlabopaTopHas pabota 2.4. M3MepeHue BI3KocTH Macya MeToxoM CTokca

1. 3akonsl HeroToHa. PaBHOC#cTBY0MIAst. MI300pa3nTe CHITbI, ACHCTBYIOIINE HA IIAPUK B MaclIe.
2. Baszkoe tpenue. ®opmyna Crokca.

3. BriBox paboueit popMymsl

JlabopartopHas pabora 2.5. BpoyHoBckoe aBrmxenue yactuil. OnsiT [TeppeHa

BpoyHoBckoe ABuXKEHUE.

®opmyia bonbimMana.

[Toyuemy MeHsI€TCSI KOTMUECTBO YAacTHUI] C BEICOTON?

ITouemy B ropax BO3ayX pa3pspkeH?

. Omnpernenure BEICOTY, Ha KOTOPYIO MOXKET MOAHATHCSA MOJICKyJIa a30Ta U YacTHIA Kpacku ¢ oosemMoM V=10-21 M3 mpu
=280K B mosie CHIIBI TSHDKECTH 3eMITH.

Kak n3MeHuTCcs KOHIIEHTpaLys YacTULl HA HEKOTOPOM BBICOTE MPH YBEIMUEHUU TEMIIEpaTyphl?

SH LA~

JlabopaTopHas pabora 2.6. M3MepeHue BIaXKHOCTH BO3AyXa IICHXPOMETPOM ABIyCTa

1. Uro Taxkoe abCOMIOTHAS U OTHOCUTENIbHAS BIAXKHOCTB, YIIPYTOCTh MapoB?

2. Kak MeHsieTcs Temneparypa *HUIKOCTH pu ucnapenuu. [Touemy?

3. Kaxoii map Ha3pIBaeTCs HACHICHHBIM? YKa3aTh M0 H30TEPME PEANbHOTO Ta3a 00JIaCTH ¢ HACHIIEHHBIM mapoM. Kak 3aBucut
JlaBJIeHHEe HACBIIIEHHOTO [apa OT TeMIIepaTyphl?

4. Kak MeHsieTcsl Macca j)KUIKOCTH, HaXOAAMIENCs B KOHTAKTe C MapoM, C TEUEHUEM BPEMEHH, €CIIU T1ap a) HACBIIIECHHBIH, B)
HeHachInleHHbIH. Kak MeHseTcst TemnepaTypa KUIKOCTH B 3TOM ciiydae?

5. Uto Takoe CKphITas TemnoTa ucnaperusa? Kak oHa 3aBHCUT OT TeMIepaTypsi?

6. Kak 3aBucuT TemnepaTtypa CMOYEHHOTO TEPMOMETPA OT OTHOCUTENbHON BiaxkHOCTH? [Touemy?

Kpurepun ouenku

Kaxnas nmabopatopHast paboTa OLeHHBAaeTCs B 5 0aJuToB, M3 HUX 3 Oaiia — 3a OTBETHI Ha KOHTPOJIBHEIE BOIIPOCEH, 2 Oaia — 3a
BBITIOJTHEHUE U 0(hopMIIeHHE J1a00PaTOPHBIX PAOOT.

- OLICHKA «OTJIHYHO)» BBICTABISCTCS CTYICHTY, €CJIM OH IPABUILHO BHITOTHUI H3MEPEHHS, TPAMOTHO O(OPMILT UX PE3yIbTATHI B
BHJIE TAONHUI] U rpa(UKOB, BEPHO MPOU3BEN OLICHKY NOTPEIHOCTEH U3MEPEeHNIl, TPABUIILHO MPOU3BEN pacyEThl IO paboInM
(opmynam, cenai BbIBOJIbI, JIOTHUECKH BBITEKAIOLINE U3 IKCIIEPUMEHTAIIbHBIX PE3YJIbTATOB, IPABUIILHO OTBETUII HA KOHTPOJILHbIC
BOIIPOCHI, IPOAEMOHCTPUPOBAB SICHOE MMOHMMaHUE (PU3UKU H3yIaeMOro SIBJICHHS U CYyTH HPOBOJUMOIO SKCIEPUMEHTa

- OLICHKA «XOPOILIO» BBICTABISIETCSI CTYACHTY, €CIIH OH MPABHIBHO BBIMOIHMI U3MEPEHUsI, TPAMOTHO O(OPMUIT X PE3YJIbTATHI B




BHJI€ TaONUI] U Tpa(UKOB, BEPHO MPOU3BET OLIEHKY MOTPEIIHOCTEl n3MepeHuil, TpaBIIIbHO IPOU3BEN pacuEThl IO pabodInM
(opMyIiaM, TPaBUIILHO OTBETHJI Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOIIPOCOB, IPOJIEMOHCTPHPOBAB IOHUMAaHNE (DH3HKH H3y4aeMOro
SBIICHUS ¥ CYTH IPOBOANMOTO 3KCIIEPUMEHTA;

- OLICHKA «YIOBIECTBOPUTEIHEHO) BBICTABISIETCS CTYACHTY, €CIH OH IIPABUIBHO BBITOIHIUI H3MEPEHUS, ODOPMIUI X PE3yJIbTATHL B
BUJIE TaOJIUI U TPa(UKOB, MPOU3BEN OLIEHKY MOIPEIIHOCTENH U3MEPEHH, MPOU3BEN pacuéTsl Mo padbouum GopmyiaM, OJHAKO IpU
9TOM UMEIHCh HEKOTOPbIE HEJOUETHI, IPU OTBETE HA KOHTPONIBHBIE BOIPOCH! IIPOAEMOHCTPUPOBA JIUIIb 3HAHUE OCHOBHBIX
3aKOHOB, CBS3aHHBIX C H3y9aeMbIM SBJICHHECM

Cnucok TCOPCTUUYCCKUX BOIIPOCOB K 3alIIUTEC J'Ia60paT0pHBIX pa60T 110 pasacity <<9J'IeKTpOMal"HCTI/I3M»

Jlaboparopnas pabora 3.1. DnexrponzMepuTensHble TPHUOOPHI
[lonsiTHE 2NMEKTPUYECKON LIETH.

0O6o3HaueHNe MPUOOPOB U IJICMEHTOB DIIEKTPHUYESCKOM IETIH.
Cuna toka. [IpaBuiio BKIIOUEHHS B LEMb aMIIepMeTpa.
Hanpsoxenue. [IpaBuio BKIIOUYEHUS B LN BOJBTMETPA
ConpoTHBIeHHE.

3akoH Oma Jyid ydacTka Lenu.

3akod OMa 1 OJTHOM LIEIH.

3aKOHbI IOCJIE0BATENBHOIO COEAUHEHNS COIIPOTHUBIEHU.
3aKOoHBI APAICTFHOTO COSTUHEHHUST COMPOTHUBIICHHH.

XN bW =

JlabopaTopHas pabora 3.2. MccnenoBaHue TeMrnepaTypHOR 3aBHCUMOCTH COIIPOTUBIIEHUS METAIIMYECKUX TPOBOJHUKOB METOZIOM
MOCTOBOM CXeMbI YUTCTOHA. I pagynpoBka TepMonapbl

1. 3akon OMa A5 y4acTKa U Ul MOJTHOM LEMH.

2. 3aBUCHMOCTb CONPOTHBICHHS MPOBOAHUKA OT €r0 FTeOMETPHUUECKUX MapaMeTPoB. Y AeNbHOE COMPOTUBIeHNUE. 3MeHeHe
YZ€JIbHOTO CONIPOTUBIIEHUS] METAIIIOB C TEMIIEPATypOi

3. MocToBas cxema

4. TlpaBuna CIOXEHUS COMPOTUBICHUH

5. TepmoD/IC. Tepmonapa

JlabopaTopHas pabora 3.3. OnsiT Opcrena

1. 3akon buo-Casapa-Jlannaca. [IpaBuiio npaBoro BUHTA.

2. Hapucyiite koH(Urypannio CHIOBBIX JINHUH BOKPYT IPSIMOTO TOKA.

3. CMorxeM JI MBI OOHAPYKUTh JIeiCTBHE TOKA, €CIIF COPUEHTHPYEM MIPOBOIHUK MONEepeK CHITOBRIX JTHHIHA MIT 3emmm?
4. Kak momxkeH 3aBHCETh OT CHIIBI TOKa tg[ ], HCXOAS U3 TEOpUU?

JlaboparopHast pabora 3.4. deppomarnernku. MccnenoBaHre KpUBOH HaYaIbHOTO HAMArHUYUBAHHS METOIOM CHSITHS TICTIIH
THCTEpe3nca

1. Tunel MmarHeTuKoB. HamarunueHHOCTh. MarHuTHast BOCOPUUMYHUBOCTD U IPOHUIIAEMOCTb.

2. ®eppomarsetuku. Ocu €rkoro Hamaran4uBanus. JJomensl. CTaguy Ha4aIbHOTO HAMarHWYMBaHUs (eppoMarHeTika. Kpupast
HAYaJIbHOTO HAMarHUYHBAHUSI.

3. Ietns rucrepesuca. Kospuurusnas cuna. OcTaToyHa HHIYKIUS.

4. XKectkue u MATKHE eppoMarHeTHKU

5. Onucarb NPUHIIMI JEHCTBUS YCTAHOBKU

JlaGoparopHas pabGora 3.5. DneKrpoMaraHuTHasi HHAYKIHS

1. Yto Takoe MarHUTHbIN OTOK?

2. SIBnenue snekrpoMarHuTHOM uHaykuuu. 3akoH @apanes. [Ipasuio JleHna.

3. Kaxue BUTKH JatOT OONBIIUI BKIA] B MOSIBICHNS HHIYKIMOHHBIX TOKOB: OIDKHHUE WM JaJbHUE K MATHUTY?

4. Kak MeHsieTCsl MHAYKIMOHHBIN TOK IIPU TIepeMeHe HalpaBlIeHNUs IBU)KEHUs MarHUTa?

5. Yro npoucxoaut ¢ 3C MHAYKIMH B OJUHOYHOM BUTKE IIPU MEPECEUYEHUH MAarHUTOM €T0 TIOCKOCTH?

6. Kax 3aBucHT criia HHAYKIIMOHHOTO TOKA OT COIPOTHUBICHUS KaTyIIki? B kakoil kaTymike Tok OyaeT OombIie: #3 TOHKOTO HIIH
TOJICTOrO MPOBOJA (AJHHA KaTyIIeK OAMHAKOBA, BUTKU IJIOTHO MpHIIEkKAT APYT K ApyTy)? [loueMy KaTyIIku AenaroT U3 MeaH, a He
U3 JKenesa, Harmpumep?

7. Kak 3aBucur mapamerp [/ OT MarHUTHOM MHAYKIHUH MaranTa B popmyite (13.5)? Kak 3ToT mapameTp n3MeHnTCS, eCITi
OTOIBUHYTH KaTYIIKy IOAAJIbIIE OT MarHuTa?

8. B kaxom ciydae OJIC nunaykiuu OonblIe: €CIM MarHUT PaclooKeH B LIEHTPe KaTYIIKH WK y ee cpe3a’?

9. BeiBox paboueit popMyIIbI.

10. O0BsicHUTE CBOM HAOMIOIECHUS U PE3yNIbTAaThI SKCIIEPUMEHTOB.

JlaGoparophas pabora 3.6. M3yueHne 3aTyxaromux KoineOaHui B HOCIEI0BaTEIbHOM KOHTYpE

1. DnexrpoMarHuTHEIC KoJleOaHMs B KOHTYpe M UX Xapakrepuctuku. [IpeBpamenne sneprun B KoHType. Popmymna Tomcona

2. 3atyxatomue konebanus B koHType. Koaddurment 3atyxanus. Bpems penakcanun. Jlorapupmudeckuii 1eKpeMeHT 3aTyXaHUS.
KputHueckoe compoTuBIeHHE.

3. Kak m3MeHHTCS BUJI 3aTyXafoNIUX KOIeOaHUH IpH U3MEHEHUH: a) EMKOCTH, 0) HHIIYKTHBHOCTH, B) COIPOTHBIICHHUS ?

Kputepuu ouenku

Kaxxpas nabopaTtopHas pabora oreHuBaercs B 5 6ajuioB, U3 HUX 3 Oanjia — 3a OTBETHI HA KOHTPOJIbHBIE BONPOCHL, 2 Oajuia — 3a




BBITIOJTHEHHUE U 0popMIIeHHE Ta00paTOPHBIX padoT.

- OLICHKA «OTJIMYHOY BBICTABIISIETCS CTY/ACHTY, €CIIM OH IPaBHIIBHO BBIIIOIHWII M3MEPEHHSI, IPAMOTHO ODOPMIII NX PE3yIbTATHI B
BHJIe TaOIUI] 1 TpadUKOB, BEPHO MPOU3BEN OLEHKY HMOTPEITHOCTEH N3MEepEeHNH, TPaBIIIEHO TPOU3BEN pacyEThI IO padodInM
(opMymam, caenan BEIBOABL, IOTHUECKU BBITEKAIOIINE U3 SKCIICPUMEHTANBHBIX Pe3yIbTaTOB, IPABIILHO OTBETIII HA KOHTPOIBHBIC
BOIIPOCHI, IPOAEMOHCTPUPOBAB SCHOE MIOHMMaHUE (PM3UKU H3yIaeMOro SIBJICHHS U CyTH HPOBOJMMOIO SKCIIEPUMEHTa

- OLICHKA «XOPOLIO» BBICTABIISICTCSI CTYJCHTY, €CJIU OH IIPABUIIBHO BBIIOIHII U3MEPEHNUS, TPAaMOTHO O(OPMMUII UX PE3yJIbTATH B
BHJIe TaOMUIT 1 Tpa(UKOB, BEPHO MPOU3BEN OLEHKY HOTPEITHOCTEH N3MEepEeHNH, IPaBIIIEHO TPOU3BEN pacyEThI IO padodInM
(hopMyaM, IPaBHIBHO OTBETHI HA OONBIIMHCTBO KOHTPOJIBHBIX BOIIPOCOB, IPOJIEMOHCTPHPOBAB IIOHUMAHNUE (DH3UKI U3ydaeMOro
SIBIICHUSI ¥ CYTH NTPOBOANMOTO SKCIICPHUMEHTA;

- OLIEHKA «YIOBJICTBOPUTEIEHO» BBICTABIIECTCS CTYACHTY, €CIIH OH IIPABHIIBHO BBITOIHII H3MEPEHUS, 0QOPMIIT X PE3YJIBTATH B
BHJIE TaOIUI] U rpa(UKOB, TPOU3BET OLCHKY IOTPEITHOCTEH N3MEepeHUH, MPOou3BEN pacyETsl 0 pabounM (HopMyIaM, OXHAKO IPH
9TOM MMEJINCh HEKOTOPbIE HEJIOUETHI, IIPU OTBETE Ha KOHTPOJIbHBIE BOIPOCHI IPOIEMOHCTPUPOBAI JIMIIb 3HAHHE OCHOBHBIX
3aKOHOB, CBSI3aHHBIX C U3y4aeMbIM SIBIICHUEM

CIHCOK TeOPETHYECKIX BOIIPOCOB K 3aIUTE TA0OPATOPHBIX PabOT 110 ONTHKE U aTOMHO (U3HKEe

JlabopaTopHas padora Nel Omnpenenenne pOKyCHOTO PaCCTOSHUS JTUH3BI

1. 3aKoHBI MPETOMIICHUS U OTPAKEHHUS.

2. ®opMyiia TOHKOH JIMH3BL. 3aBUCUMOCTb (POKYCHOTO PAaCcCTOSHHS OT paJidyca KpUBU3HbBI IOBEPXHOCTEH JIMH3BI M TTOKa3aTeNs
npenomiaeHust. CoOuparonye U pacceHBarOIINE JTUH3EI

3.®opMupoBaHHEe H300paXEeHUs COOMpATOIEl U pacCcenBarONIeH JIMH3aMU.

4. Metoas! onpezeneHnst GOKYCHOTO pacCTOSHHS JIMH3.

JlabopaTopHas pabora Ne2. JlazepHoe nznydenue. arepdepernus. Ilonspusamnus ceera.

1. UnTepdepennysa. Y cnoBus MakCUMyMa U MUHMMYyMa Ipu uHTepdepeHnnu. KorepeHTHOCTb.

2. OnpiT FOHra (bunpusma dpenens)

3. MaTepdepennus B TOHKUX MIeHKaxX (konmblia HetotoHa). [Touemy nHTEpdepeHnyns He HabIronaeTcs Ha TOICTHIX TUICHKAX?
4. Nonspuzanus ceeta. [loxgpusaiiust Ipu OTpaKEHHH OT JUIIEKTPUKOB. Yron bprocrepa. [TonspuzaTtopst. 3akon Mairoca.

JlaboparopHas pabora Ne3. Jludpakius ceera.

1. ITpunnun Itolirenca--dpenens.

2. Meron 30H @penens.

3. Tndpaxiys Ha mienu. BerauennTs yriisl TUQpaKiuy, Mpyu KOTOPHIX B SN HAOIIOaeTCsT YeTHOE YUCIIo 30H PpeHes.

4. Iudpaxums Ha penieTke: raBHbIC MAKCUMYMBI, TJIaBHbIE MHHUMYMBI.

5. Bropuunbsie MUHIMYMBL. MeTo BEeKTOPHBIX quarpamm. I1ocTpouTh quarpaMMsl Ui coydas Tpex Ineseil, ecau pa3HocTh (a3
MEXKy BOJTHAMH, IPUXOAAIIMMHY U3 COCETHMX IIeNel, paBHa /3, /2, 2m/3.

JlabopaTopHas padora Ne4.CrieKTpbl H3TydeHUST

L. 3akoHbI IpesioMiieHus U oTpaxenus. Jucnepcust. [IpenomiieHne cBeTa B pu3Me.

2. ®dopmya Torkoi aHH3EL Dokyc. OnTryeckast ock. Kako Imydok BBIHIET U3 JIMH3BI, €CIIH HCTOYHHK CBETA PACIIOIOKHUTh
B Touke (hokyca?

3. YcTpoiicTBO U MpUHIKT pabOTHI MPU3MEHHOTO CIIEKTporpada.

4. KBaHTOBBIC YHCa. DHEpreTHUecKre YpoBHH. HapucyiiTe BU 3JeKTpOHHOTO obiaka s 1s, 2p, 3p, 4d cocTosHUIA.

5. CrieKTpsl M3Iy4eHHs ra3oB. M3mydenne atomoB. PasperieHnsie 1 3anpereHnsie mepexoasl. [louemy HaOmomaeMblil BaMn
CIIEKTp HE COAEPIKUT BCEX LIBETOB?

6. CepualibHbIe 3aKOHOMEPHOCTH H3JIYYEHHs aToMa Bomopona. KakuM mepexosaM COOTBETCTBYIOT HAOIIOJAaeMbIC BaMU
JMHUN?

JlabopaTopHas pabora Ne5.Cuerunk [eiirepa.

1. YcTpoiicTBO cueTurKa ¥ IPUHIIMIT JIEHCTBUS.

2. OOBSCHHUTH CYCTHYIO XapPAKTEPUCTHKY CUCTUHKA.

3. PannoakruBHOCTh. THIIBI paOAKTUBHBIX PacIIajoB.
4. Tumel paguoOaKTUBHBIX U3JIy4YEHHH U UX CBOHCTBA.

Kputepuu onenku

Kaxnas naboparopHast paboTa omeHuBaeTcs B 5 6a/uios, u3 HUX 3 Oania — 3a OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHL, 2 Oamia — 3a
BBINOJIHEHUE M 0(OpMIICHHE J1a00paTOPHBIX padoT.

- OLIEHKA «OTJIMYHO)» BBICTABIACTCS CTYICHTY, €CJIM OH IPABUIEHO BHIITOIHWII H3MEPEHHS, TPaMOTHO O(OPMILI UX PE3yIbTATHI B
BHJIe TaOMUI] 1 Tpa(UKOB, BEPHO MPOU3BET OLCHKY HOTPEITHOCTEH N3MEepeHNH, TPaBIIIEHO TPOU3BEN pacyEThI IO pabodInM
(opMymaMm, caenan BIBOJBL, IOTHUECKU BBITEKAIOIIUE U3 SKCIIEPUMEHTANbHBIX Pe3yIbTaTOB, IPABUIBHO OTBETII HA KOHTPOJIBHBIE
BOIIPOCHI, IPOAEMOHCTPUPOBAB SCHOE IIOHMMaHUE (PU3UKU N3yTaeMOro SIBJICHHS U CyTH IPOBOJUMOIO SKCIIEPUMEHTA

- OIIEHKA «XOPOII0» BBICTABISIETCS CTYACHTY, €CIIH OH MPABHIBHO BBITOIHII H3MEPEHHS, TPAMOTHO O(OPMIIT HX PE3yJIbTATH B
BHJIE TaONUIl U Tpa(hUKOB, BEPHO MPOU3BET OLICHKY MOTPEIIHOCTEl H3MepeHuil, TpaBIIIbHO IPOU3BEN pacyEThl IO pabodanM
(opMyIaM, TPaBUIILHO OTBETHJI Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOIIPOCOB, IIPOJIEMOHCTPHPOBAB IOHUMAaHNE (DH3HKH H3y4aeMOro
SIBIICHUS ¥ CYTH IPOBOANMOTO 3KCIIEPUMEHTA;

- OLICHKA «YIOBIECTBOPUTEIHEHOY BBICTABISIETCS CTYACHTY, €CIIH OH IIPABUIIBHO BBITOIHII H3MEPEHUS, ODOPMIUI HX PE3yJIbTATH B
BHUJIE TaOJIUI U TPa(UKOB, MPOU3BEN OLIEHKY MOIPEITHOCTENH U3MEPEHH, MPOU3BEN pacuéTsl Mo padbouum GopmyiaM, OJHAKO IpU




OTOM UMEJIMCh HEKOTOPLIC HeﬂO‘{éTH, TIpH OTBETEC Ha KOHTPOJBHBIE BOIPOCHI NPOACMOHCTPUPOBAJT JIMIIb 3HAHUE OCHOBHBIX
3aKOHOB, CBA3aHHBIX C U3y4aC€MbIM SBJICHUCM

5.3. TeMbl NUCbEMEHHBIX PadoT (3cce, pedrepaThl, KypcoBble padoThI U AP.)

IIuceMenHbBIC pa6OTBI IIpu peajin3al JTUCHUIUIMHBI HE ITPEYCMOTPCHBL

5.4. OneHoYHbIE CPECTBA /LISl IPOMEKYTOUHOI aTTecTalu

Bomnpocsr k 3x3ameny (1 cemectp)

. Kunemaruka. Tpu criocoba onrcanus monoxkeHust Touku. Tpaekropus. [Tyte. [lepememenue.

. Cxopocts. CpenHss ckopocTh. MTHOBeHHas! CKOPOCTh. CBA3b CKOPOCTH U KOOPIMHATHI.

. Yckopenue. CBsI3b YCKOPEHUS, CKOPOCTH U KOOPIUHATHI.

. PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBIDKEHUE.

. I'papnueckoe npencTaBneHne KWHEMaTHYECKIX 3aBUCHMOCTEH.

. KpuBonuneiinoe nsuxenve. HopmalibHOE M TaHT€HIIMAIBHOE YCKOPEHHUE.

. JIBI>KEHHME 110 OKPY>KHOCTH. YTIIOBBIC KOOPAMHATA, CKOPOCTb, YCKOPEHHUE, MX CBA3b C APYTUMH KMHEMaTHYECKIMU
BEITMYUHAMH.

8. Ilepsblii 3akoH HetoToHa. IHEpLIMaIbHBIE CUCTEMBI OTCUETA.

9. Macca. Umnynbc. Cuna. PaBHozeiicTBytommas cuit. Bropoit 3akon HetoToHa. Buas! cnot.

10. Tperwmii 3akoH HproToHa. 3aKOH COXpaHEHHUS HMITYJIbCA U MaTePHAIbHON TOYKH U CUCTEMBI TEI.
11. PaGora cuisl. Kunernueckas sHeprus.

12. KoncepBatusHble cuibl. [loTennuansaas sHeprus. CBa3b CHIIBI M OTEHLIHAIIA.

13. 3akoH coxpaHeHHs YHEPTUH JI1 MaTepHATILHON TOUKH B I10JIe KOHCEPBATUBHBIX CHII.

14. 3akoH coxpaHEHUs YHEPTUH JUISL CUCTEMBI TEJl B [10JI€ KOHCEPBAaTUBHBIX CHIL.

15. 3akoH coxpaHeHus SHepTrun. Busl sHepruu.

18. Yopyruit yaap

19. MoMeHT umnynbca. MOMEHT CHUJIBI. Y paBHEHHE MOMEHTOB.

20. 21. A6comroTHO TBepaoe Texo. MomenT nHepin. Teopema [ITeiiHepa. duzndeckuii CMBICT MOMEHTA WHEPITUH.
22. MOMEHT UHEPLUHU CTEPHKHSL.

23. MoMeHT WHEepIUH UWIHHAPA.

24. OcHOBHOE ypaBHEHHE TUHAMHKY BPAIIaTEIbHOTO JBHKCHUS. AHAIOTHS MEX/y IIOCTyNaTeIbHBIM U BPaIllaTeIbHBIM
JBUKEHHEM.

25. 3aK0H COXpaHEHHsI MOMEHTa UMILYJIbCa.

26. Kunerndeckast sHeprus BpallaloIIerocs Tena.

27. KonebarenbHoe nBrxkeHue. [ apMoHHYeCKie KolleOaHMsl, UX CBOMCTBA M XapaKTEPUCTHKH.

28. YpaBHeHue KoneOaHUH AT rpy3a Ha Ipy>KUHE.

29. YpaBHeHue KonebaHuit 1uist rpy3a Ha nojasece ((pu3nueckuii MasiTHUK).

30. 3aryxaromnue KoieOaHusl.

31. BemyxneHnsie koneOanus. Pezonanc.

32. OCHOBBI THAPOAMHAMUKU
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Kpurepuu onenku:

- OICHKA «OTJIUYHO» BBICTABJIACTCA CTYACHTY, €CIIN ObLIT JaH I/IC‘IepHBIBa}OH_H/Iﬁ OTBET Ha MMOCTAaBJICHHBIC BOITPOCHI, BLICTYIIJIICHUEC
IPaMOTHOE, C TOYKHU 3peHHUs] PU3MKH - apryMeHTHpoBaHHOe. CTy/ICHT BliaJieeT HAIVISIIHBIMH CIIOCO0AMU MPEICTABICHUS
nHdpopManum

- OLICHKA «XOPOILI0» BBICTABIISIETCS CTYJICHTY, €CJIM OBUIM JaHBl BCE OTBETHI HAa MTOCTABICHHBIE BOIIPOCHI, HO HEAOCTATOUHO
TIOJIHO.

- OLIEHKA «yJOBJIETBOPUTEIIEHOY» BBICTABIISAETCS CTYAEHTY, €CIIU OH OTBETHII HE Ha BCE IIOCTABJIEHHBIE BOIIPOCH! , IPH OTBETE
HCIBITBIBAJI 3aTPYIHEHHS , TOBOPUI HEAOCTATOYHO YBEPEHHO.

- OIICHKA «HEYAOBICTBOPUTEIHHO» BHICTABISICTCS CTYACHTY, €CIIH CTYICHT HE CMOT BBITIOJHHUTE TIOCTABICHHYIO 3a1ady.

Bomnpocs k 3x3ameny (2-i cemectp)

la3oBeie 3axoHBL. 3akoH [amsToHa. MonspHbIil 00beM. YpaBHenue Knaneiipona - Menneneesa.
Wneanpnslii ra3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHYECKOH TeopuH (M.K.T.) HJI€aIbHOTO Ta3a.
BHyTpeHHsIs sHeprus uneanbHoro rasza. Yncio creneHeil cBoOOIBbI.

[epBoe Havano repmoauHamuku. Pabora raza. Terora.

H3orepmuueckuii mpouecc.

W3o6apHslii mpouecc.

H30xo0pHBIi mponecc.

Annabatnyeckuii mpouecc. 3akon Ilyaccona. Ypasuenue Ilyaccona.

TennmoemMKocTh yzaenbHast 1 MOJIsipHast. TemI0eMKOCTh IIPY Pa3IMYHBIX H30IIPOLECcCaX.

A I AR




10. Termoeie MamuHbL. [{ukn Kapro. MakcuManbHBIN K.IT.J. TEIUIOBOM MallHBI. BTopoe Havaio TepMOIHHAMUKA
(moctynat Tomncona).

11. OHTpoNHs Kak (YHKUHUS COCTOSHUS TEPMOJMHAMUYECKOH cucTeMbl. [IprBeieHHas TeruoTa. MI3MeHeHue SHTPONnuH
UICATLHOTO Ta3a NP pa3lIMuHbIX U30npoleccax. Fi3MeHeHne SHTPOIUK NIPU HarpeBaHUM U (a3oBbIX Mepexoax

12. Cpennsist 1iMHa CBOOOIHOTO MpoOera MOJIeKyJl, €€ 3aBUCHMOCTb OT Pa3JInYHBIX apaMeTpOB.

13. Hcnapenue n xonneHcauus. Kunenue. Haceimennstii nap. BnaxxzHocTs Bo3ayxa.

14. CaoiicTBa u crpoeHue xuakocteid. [ToBepxHocTHOE HaTsKeHNE. KO GHUIIMEHT TOBEPXHOCTHOTO HATSHKEHHUS.
CB0o0Oo/iHast SHEPTHS TTOBEPXHOCTH KHUKOCTH.

15. BnusHue npumecei Ha MOBEpXHOCTHOE HaTspKeHne. [loBepXHOCTHO-akTHBHBIE BemiecTBa. CMauuBaHME.

Kpurepuu onenxu:

- OLICHKA «OTJIMYHOY BBICTABISIETCS CTYACHTY, €CIIM ObUT [JaH MCUEPIBIBAIOIINI OTBET HA IIOCTaBICHHBIC BOIPOCHI, BEICTYIUICHHE
IPaMOTHOE, C TOUKH 3peHUs HH3HUKH - apryMeHTupoBaHHoe. CTyIEHT BIaJeeT HaIIAHBIMH CIIOCOOaMU MPEACTaBICHUS
nHdpopManum

- OICHKA «XOpOLIO» BBICTABIIACTCA CTYACHTY, €CJIIN 6LIJ'II/I JlaHbl BCE OTBCTHI HA MOCTABJICHHBIC BOIIPOCHI, HO HEAOCTATOYHO
THOJTHO.

- OLIEHKA «yJOBJIETBOPUTEIILHOY» BBICTABISAETCS CTYAEHTY, €CIIU OH OTBETHJI HE Ha BCE MIOCTABJIEHHBIE BOIIPOCH! , IPH OTBETE
UCIBITBIBAJI 3aTPYIHEHUS , TOBOPUI HEAOCTATOYHO YBEPEHHO.

- OLICHKA «HEYJIOBJICTBOPHUTEIILHO) BBICTABISIETCS CTYACHTY, €CIIM CTYICHT HE CMOT BBINIOJIHUTD TIOCTABICHHYIO 3a/1a4y.

Bomnpocsr k 3auéty (3-if cemectp)

1. Onexrpudeckuii 3aps. DIeKTpocTaTHIecKoe B3amMoaeicTere. 3akoH KymoHa.

2. Onekrpocratnyeckoe mone. HanpspkennocTs moms. [puninun cynepriozunyu. CHIOBbIE TMHUH MOJA.

3. DNEeKTpUIEeCKU MOTeHIIMA. DKBUIIOTSHIIMATLHBIC MOBEPXHOCTH. CBs3b MOTEHIIMANA C HANIPSDKEHHOCTHIO
ANEKTPUIECKOTO MOJIs.

4. Konpnencaropsr. [lnockuii koH7eHCATOp. 3aKOHBI CIIOKEHUSI EMKOCTEH

5. DHeprus dnekrpudeckoro mnojs. O0beMHas MIOTHOCTh SHEPIHH.

6. Onexrpudeckuid Tok. Cuna Toka. Dnexrpoasikymas cuna. Ctoponnue cuibl. Hanpsikenue. 3akon Oma. Y aensHoe
COIIPOTHBIICHHUE.

7. [TnotHOCTS TOKa. 3akoH OMma B auddpepennuanbaoi popme. MommHoCcTh Toka. 3akoH OMa [uIs TOTHOH nenu. 3aKoH
Jxoyns—Jlenua.

8. 3akon buo-Casapa-Jlamuiaca. MarHuTHOE 110JI€ KPYTOBOTO BHTKa U MPSIMOTO TOKA.

9. MarsuTHOE I0JI€ JBUTAIOIIETOCS] TOYETHOTO 3apsaa

10. JeiicTBIe MarHUTHOTO TIOJSI HA TIPOBOJ ¢ TOKOM. Cryta Amriepa. TpakToBKa OIBITOB AMITEpa B TEpPMHUHAX MAaTHUTHBIX
MHIOYKUUN ¥ CUJL.

11. OpueHTHpYIOlIee NeHCTBIE MAarHUTHOTO TOJIS HAa KPYTOBOM BHTOK ¢ TOKOM. MarHUTHBIN MOMeHT. [umore3a Ammnepa.
12. JleiicTBIE MarHUTHOTO NOJIS HAa TOYe4HbIH 3apsaa. Cuia Jlopenna. YacTuma B IOCTOSHHOM MarHUTHOM TIOJIE.

Kpurepun oueHnBanus:

- «3a4TEHO» BBICTABJISIETCS CTY/ICHTY, €CJIM ObIT JaH MCUEPIBIBAIONIHMI OTBET Ha ITOCTABIEHHBIE BOIPOCHI, BBICTYIIJICHUE
IpaMOTHOE, C TOYKH 3peHHUs PU3NKH - apryMeHTHpoBaHHOE. CTyIEHT BIaJieeT HAIJIJHBIMU CIIOCOOaMU MpeICTaBICHUS
nHPOPMALIUU

- «HE3AYTECHO)» BBICTABISICTCS CTYICHTY, €CIIU CTYICHT HE CMOT BBIIIOJIHUTE ITOCTABICHHYIO 33/1a4y.

Bomnpocs k 3x3ameny (4-i cemectp)

1. Bonnsl. Buael BonH. [lonepednsle U Ipof0JIbHBIE BOJIHBI. Y PaBHEHHUE BOJIHBI.

2. XapaKTepUCTHKU BOJIHBI M CBSI3b MEXIy HUMH. BoHOBOH (poHT. Da30Bast CKOPOCTb.

3. JuddepennnanbHoe ypaBHEHNHE BOIHbBI. BOJIHBI Ha CTpyHE.

4. DNEeKTPOMarHUTHBIE BOJTHBI

5. Oueprus BonHbI. [ToTok sHepruu. Bexrop YMoga.

6. IIpuniun cynepno3uiuu BojaH. CTosiure BOJTHBL.

7. Ipunnun IolireHca. 3akoHBI penoMIIeHUS U oTpaxeHus. IIpusma.

8. JIunzel. @opmyna Tonkoi mH3bL. Cdeprudeckas 1 XpoMaTHdecKast abepparim.

9. Wntepdepenuns BomH. Y CIIOBUS MAKCHMyMa M MUHMMYMa HHTep(epeHIHH.

10. VYcnosus HaOmMOACHN HHTEpPEpeHINN cBeTa. KOrepeHTHOCTb.

11. WuTepdepeHmys B TOHKUX TUICHKAX.

12. OmnpiT FOHTA

13. Hudpakuwmst. [puniun oiirenca-Openens. Metox 30u Openers.

14. Judpakuus Ha IIeIH.

15. Judpakuus Ha pemietke. [T1aBHbIE MakCHMYMBI, IJIaBHbIE U BTOPUYHBIE MUHUMYMBI. CIIeK-TpalibHbIA aHAIIU3.
16. IMonspuzanus ceeta. JBynydenpenomieHrne B KpUcTaiax.

17. JIuHelHO NOISPU30BaHHBIN CBET U METOABI €T0 MOTYYEHUS.

18. ONMUNTHYECKU MOJSPU30BAHHBINA CBET M METOJBI €ro NMomyueHus. MickyccTBeHHas aHU30TPO-Musl.

19. TennoBoe n3myuenue. 3akoH Kupxroga. DxcneprMeHTanbHbIe 3aKOHBI TEIUIOBOTO M3Iy4eHHs. [IpobiaeMsr

TEOPETUYECKOTO ONMMCaHMs TEILIOBOTo M3Ny4eHus. [unoresa [Inanka.
20. dotorddexr. 3akorsl porodddexra u Mx 0ObACHEHHE HA OCHOBE (POTOHHON TUITOTE3HL.




21. Tpynuoctu ¢oronHoit runore3sl. KopiycKysipHO-BOITHOBasI TEOPHsSI CBETA.

22. Bomnns! ne Bpoitis. BonHoBas GyHKust u ee cratuctndeckuii cMpica. COOTHOIIEHHE HEONpe-AeIeHHOCTH.
23. VYpaeuernne Llpenuarepa. CBOOOAHO ABHUTAIOMIASICS YACTHIIA.

24, OTpakeHue 9acTHUIIHI OT Oaphepa.

25. Yacruiia B 66CKOHEYHO TITyOOKOH MOTEHIHAIBHON sIMe.

26. TyHHETBHBIH 3] PeKT.

27. ATtomM Bozoponia. Ctosiuue BOJIHBI B KyJTOHOBCKOHM IOTEHIIMABHOM siMe. KBaHTOBBIE yHca. DHEPreTUYECKUN CIEeKTp
COCTOSIHMI B aTOME BOJIOPOJa.

28. Wznyuyenne atoma Bomopoza. [Ipasuia otoopa. PaspelieHHbIe U 3anpeleHHbIC ePeX0Ibl.

29. Mornexynsl. KoBaneHTHas Xumuueckas CBA3b.

30. DJeKTPOHHBIN, KOIeOaTeNbHbIH 1 BpaIlaTeIbHBIH YHEPIETHYECKHE CIIEKTPHI MOJICKYJIBL.

31. CriexTpsl U3ITy4eHHs MOJIEKYJL.

32. BrinyxaeHHoe usitydenue. Jlazepsl.

33. PanuoaxkruBHOCTB. THIBI PalMOAKTUBHBIX M3Iy4eHUH. BUbl pagloakTUBHOTO pacnaja.

Kpurepuu onenxu:

- OLIEHKA «OTJINYHO» BBICTABISIETCS CTYACHTY, €CIIU CTYACHT MOJHOCTHIO BIIa/IeeT BAXHEHIINMU (PU3UIECCKIMHU MTOHATHAMH,
BBIZICTICHHBIMH TSI 3ayYMBaHMs, IPAKTUIECKOE yMEHHE ITOKa3aHO 0e3 3aMeuaHnii U TEOPETUUECKUIT BOIIPOC PACKPBIT
MOTHOCTBIO.

- OLICHKA «XOpOoLI0» BBICTABIACTCA CTYACHTY, €CJIN CTYACHT CBO60L[HO BJIaJICCT BaKHEHIITUMU (I)I/I3I/I'—I€CKI/IMI/I IOHATUAMMU,
BBIJICJICHHBIMHU IS 3ayYUBAHUS, HO IPAKTHUECKOE YMEHHUE MTOKAa3aHO C 3aMEUaHUsIMU WM TEOPETUYECKHH BOIIPOC PACKPHIT HE
MIOJTHOCTBIO.

- OLIEHKA «YyJJOBJICTBOPUTEIHLHO» BBICTABISCTCS CTYJICHTY, €CIIM CTYJICHT YaCTUYHO BJaJeeT BAKHEHITMMHU (PU3NIECKUMH
MOHATHUSMH, BBIACICHHBIMU AJIS 3ay4MBaHUs, HO IPAKTHYECKOE YMEHUE M0-Ka3aHO C 3aMEYaHUsIMH U TEOPETUYECKHI BOIPOC
PAcKpBIT HE IOJIHOCTHIO.

- OLICHKA «HEYIOBICTBOPHUTEIILHO) BBICTABISIETCS CTYACHTY, €CIIHM CTYICHT HE BIaJICeT BAXHEHIINMU (PU3NIECKUMH MOHITHSIMH,
BBIZICTICHHBIMH /TSI 38y YMBaHMS, I HE TIOKa3aHO MPAKTHIECKOE YMEHHE, WIIM HE PAcKPBIT TEOPETHUECKUI BOIIPOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MO YJIA)

6.1. Pexomenayemast qureparypa

6.1.1. OcHoBHas JUTEpPaTYypa

ABTOpBI, COCTaBUTENN 3arasue W3naTenncTBO, rof, Dn. aapec
JI1.1 [I'paboscxmii P.1. Kypc ¢usuxu: yaedbHoe nmocobue 1 By30B Cankr-IletepOypr:
Jlans, 2009
JI1.2 | Amutpuera E.N. dusmka: yaedHoe mocodre Caparos: At [Tu Dp | http://www.iprbookshop.r
Memua, 2019 u/79822.html
6.1.2. JlonoJHuTEIBbHAS JIUTEpPaTypa
ABTOpBI, COCTABUTENU 3arnaBue W3narenscTBo, rog 1. aapec
JI2.1 | Tpodumona T.H. Kypc ¢pusukn: yaebHOe mocodue ist By30B Mocksa: Beicmias
mkona, 2003

6.3.1 IlepevyeHnnb NporpaMMHOro odecrnev4eHust

6.3.1.1 | Google Chrome

6.3.1.2 | Internet Explorer/ Edge

6.3.1.3 | Moodle

6.3.1.4| MS Office

6.3.1.5 | Kaspersky Endpoint Security ans 6usneca CTAHTAPTHbBIIN

6.3.1.6 | Annexc.bpaysep

6.3.1.7| LibreOffice

6.3.1.8| PE]] OC

6.3.1.9|NVDA

6.3.1.1 | MS Windows

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | MexBy30BCKast 2JIeKTpOHHAs OHOIMOTEKa

6.3.2.2 | DnexrponHo-6ubIMoTeuHas cuctema IPRbooks

6.3.2.3 | baza nannsIx «OnexTpoHHas Oubnnorexa I'opHO-AnTaiickoro rocyJapcTBEHHOTO YHHBEPCHTETA)



http://www.iprbookshop.ru/79822.html

7. OBPA3OBATEJIBHBIE TEXHOJIOI' N

JTUCKYCCHS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIS)

Homep aynuropuu

Ha3znauenmue

OcCHOBHOE OCHAILIEHHE

112 B1

JlaGopaTopust 3JeKTpUYECTBA K MATHETH3MA.,

VYueOHast ayJuTOpHs JUTS IPOBEIICHUS
3aHATHH JICKIMOHHOTO THIIA, 3aHATHI
CEeMHHApPCKOTro THIIA, KypCOBOrO
MIPOEKTHPOBAHHMS (BBITIOIHEHHUS KypCOBBIX
paboT), TpyIIHOBBIX ¥ UHIUBUIYaTbHBIX
KOHCYJIBTALIMH, TEKYIIETro KOHTPOJIS 1
MIPOMEXXyTOYHOH aTTeCTallnU

I'enepatopsl. Marasunsl conpotusieHnii. Ocuuiorpagal.
Perynsrop nHanpsokenust 3kBA 220/250B. DnekrpoMartur.
MonynbHO-y4ueOHbIH kKommiekc MYK-OM1
"OnexrpuuectBo U MarHeTusM". Ctenasl: «B Mupe Hayku u
TEXHUKN», «JlecaTnunble mpuctaBkny, «Pabouas
nporpammay, «Crucremay». Pabodee MecTo mpenogaBarens.
[Mocanounbie MecTa 00y4arOIUXCs (10 KOJTHMYECTBY
00yJarommuxcs)

109 b1 JlabopaTopusi MOJEKYIISIPHOH (HU3HUKH. Y CTaHOBKY JUIsl: H3y4EHUS Ta30BbIX 3aKOHOB; OIPEICIICHUS
Y4ebHas ayIUTOpHS AJISl TPOBEACHHS K03 PUIHEHTA INHEWHOTO PACIIUPEHHUS; OTPEICIICHNS
3aHSTHH JEKIMOHHOTO THIIA, 3aHATHI KO3 PUITHEHTA BSI3KOCTH KHUIKOCTH; OIIPEACTCHUS
CEMHHAPCKOTO THIA, KypCOBOTO pa3MepoB OPOYHOBCKUX YaCTHIL; ONPEAETCHUS
MIPOEKTUPOBAHHMS (BBIOIHEHHUS KypCOBBIX K03 PUIHIEHTa TOBEPXHOCTHOTO HATSHKEHUS; H3YIEHHS
paboT), TPYMIOBBIX M WHINBHY ATbHBIX angnabaTHIeCKuX MPOIIECCOB; onpeeneHus kodhduimenTta
KOHCYJIBTAaLlUH, TEKYIIEro KOHTPOJI 1 TEIUIONIPOBOAHOCTH; ONIPEAEICHHS TeINIOEMKOCTH.
MIPOMEKYTOYHON aTTeCTalluu Kowmrmeke "®uzndeckuit IpakTUKYM MO0 MOJIEKYJISIPHON

¢usuke". Habop nemoHcTpanuonHbii "['a30Bbic 3aKOHBI U
CBOICTBa HACBIIIEHHBIX MapoB". Hacoc BakyyMHBII
Komosckoro. Ctenasl yueOHbIe. MaHOMETpP BOISIHOH,
METPOHOM, MHKpOMaHOMeTp. MHKpocKomb, Habop
apeoMeTpoB, TpaHcdopmarop (Perymsarop HanpsoKkeHUS
PHII), snekrporieds Manasi, DIEKTPOILTATKA
naboparopHasi. CteHapl: «JlecATHIHBIC TPUCTABKIDY,
«OcHoBHBIE 3aKk0HEBI, «Crucrema CHy, «Texnuka
6e3omacHoCcTHY, «Dopmynbly. [locagounbie MecTa
oOydaromuxcst (1o KOJIMYECTBY 00yJarommxcs), pabouee
MECTO IpernoiaBaTes, yueHHuYeckas 10cKa

221 b1 JlabopaTopust ONTHKN ¥ aTOMHOH (PH3HKH. YcTaHOBKA [UISI OTIPEIENIeHUs] pe30HaHCHOTO MOTEHIIHANA
Y4eOHast ayTuTOpUS IJIs1 IPOBEACHUS meronoMm Dpanka u I'epria GIIK 02. Cuérunk [eitrepa,
3aHTUH JIEKLIMOHHOI'O THIIA, 3aHATUI TpyOku criekrpaibabie TCY ¢ BBICOKOBOJIBTHBIM
CEMHHApPCKOT0 THIIA, KypCOBOTO UCTOYHUKOM, crieKkTporpad. MonyabHO-y4eOHbIH KOMILIEKC
MIPOEKTUPOBAHUS (BBIITOTHEHUS KyPCOBBIX «Ksanrosas onrtrikay. MYK-OK (1ip-Bo OOO «OnbiTHBIE
paboT), rpyINOBBIX U UHIUBUIYaIbHBIX npudops», HoBocnbupck). MoayibHO-yueOHBIIT KOMILIEKC
KOHCYJIbTAaLUH, TEKYILEro KOHTPOJIS U «Puznyeckre 0CHOBHI AeKTpOoHUKM». MYK-®O31 (11p-Bo
MPOMEKYTOUHON aTTeCTalluu 00O «OmnsbrTHBIE TPHOOPED, HoBocnOnpek). [locamounsie

MecTa 00yJaromuxcs (10 KOTMIECTBY 00YJarOIIIXC),
pabotdee MeCTo IpenoaaBaress, yaeHI4Ieckas JocKa

412 Al KaOuHeT Ononornyeckoit XxumMuu. Y4ueOHas Pabouee mecto mpenonasarens. [locamounsie MecTa yis
ayIUTOpUs AT IPOBEICHUS 3aHATUI o0y4aromuxcs (10 KOJIMYECTBY 00yUaroluxcs).
JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO | YUeHHWYecKas 10CKa, MyJIbTHMEIUIHBIN IIPOEKTOP, 3KpaH,
THUIIA, KypCOBOTO ITPOCKTHPOBAHMS HOYTOYK, PEaKkTHBBI, BECl, THBEHTAPb AJIsl OOCITYKMBaHUS
(BBITTOTHEHMST KyPCOBBIX Pa0OT), TPYIIOBBIX | yaeOHOTO 000pyIOBaHHS, TIOIKU 7S XpaHSHH yaeOHOTO
1 MHANBHUIYaJIbHBIX KOHCYJIBTAINH, 000py/10BaHUS, XUMHUIECKIE PEAKTUBEI
TEKYILETO KOHTPOJISI ¥ TPOMEKYTOUHOH
aTTecTaluu

422 Al JlabopaTopust HeOpraHUIECKOH XUMHH. Pabouee mecto mpenonasarens. Ilocamounsie MecTta Iis

YueOHas ayTUTOpHS IS IPOBEICHUS
3aHATHH JEKIIMOHHOTO THTIA, 3aHITHH
CEMHHAPCKOTO0 TUTIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBIITOJIHEHUS KYPCOBBIX
padoT), TPYMITOBLIX M WHIUBHYaTbHBIX
KOHCYJIbTALIUN, TEKYIIETO KOHTPOJISI U
MIPOMEXYTOUHOM aTTeCTaluu

o0yyaromuxcs (110 KOJIMYECTBY 00yJaIOMINIXCs).
VYueHuueckas 10cKa, anmnapar Kunmna, xumnuueckue
PC€aKTUuBbI, XUMHUYCCKasd 1OCYy1a, BBITAXKHBIC CUCTEMbI, BECHI,
WHBEHTaph JUII 00CTy)KUBaHUS yueOHOro 000pyJOBaHUS,
TIOJIKH JUIsl XpaHEeHHUs! y4eOHOro 000y 10BaHUS




215 Al KommerotepHsiii kiacc. YueOHas aymutopust | Pabodee mecto npenonasatens. [locagounsie MecTa s
IUTS TIPOBEICHUS 3aHSATHIA JICKITHOHHOTO o0yJaromuxcs (10 KOJIMYECTBY 00yUJaIOINXCS).

THUIIA, 3aHATUN CEMHHAPCKOTO THIIA, Komnerorepsl ¢ goctynom B UHTEpHET

KypCOBOTO ITPOEKTUPOBAHUS (BBITOTHEHHUS
KypCOBBIX paboT), TPYIIIOBBIX U
WHIUBHUIYJIbHBIX KOHCYJIbTAIIUH, TEKYIIEro
KOHTPOJISI M IPOMEKYTOYHOM aTTeCTaIiH.
ITomernieHue st CAMOCTOSTEIBHOM PadOThI

9. METOJUYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIIMHBI (MO YJISA)

Metomudeckue yKa3aHHsl M0 OCBOSHHIO TUCIUTUIMH (MOTYJICH)

Jlexuuw, ¢ OTHOU CTOPOHBI — 3TO OJIHA M3 OCHOBHBIX ()OPM yUeOHBIX 3aHATHI B BBICIINX YUeOHBIX 3aBEICHUSX, IPECTABIAIONIAs
€000 cHCTEMAaTHYECKOE, MOCIEI0BATEIbHOE YCTHOE H3JI0KEHHE MPEIo[aBaTelieM ONPEAEICHHOr0 pa3/ea KOHKPETHON HAYKU W
yueOHON TUCIMILIMHBI, C APYTOi — 3TO 0cobast hopma caMoCTOSATENbHOM paboThl ¢ y4eOHBIM MaTeprasioM. JIeKius He 3aMeHsIeT
c000ii KHUTY, OHa TOJIHKO MOATAIKUBACT K HEH, PACKPHIBAsl TEMY, [TPOOIIEMY, BBIICISS TIIABHOE, CYIIIECTBEHHOE, HA YTO CIIECAYET
00paTuTh BHUMaHHE, YKa3bIBAET MIyTH, KOTOPBIM HYXKHO CJIE€J0BaTh, J00MBASCh ITy0OKOr0 MOHUMAHHUS MTOCTABICHHOMN TPOOIEeMbI, a
HE 00IIeH KapTHHBL.

Pabota Ha JIEKIHK — 3TO CJIOXKHBIN MPOIIECC, KOTOPBIH BKIFOYAET B CE0sI TAKUE DIICMEHTHI KaK CIYIIAHUE, OCMBICICHUE U
COOCTBEHHO KOHCIIEKTUPOBaHHUE. J[jist TOro, YT00bI JIEKIHs BBIOIHUIA CBOE HA3HAYEHHE, BAYKHO MMOATOTOBUTHCS K HEW U €€ 3aIiCH
elle 10 MPHUX0/ia MPernoiaBaTels B ay JUTOPUI0. be3 aToro naspHeliiee BOCIPHUATHE JEKIIUA CTAHOBUTCS CIOKHBIM. JIeKIus B
YHUBEPCHUTETE PACCUNTaHa Ha MTOATOTOBICHHYO aytuTopuio. [Ipenonapareis nanaraet 000 BOIPOC, OPHEHTUPYSICH HA Te
3HAHUS, KOTOPBIC TOJKHBI OBITh Y CTYJJCHTOB, YCBOMBIINX MAaTepPHAaT BCEX MPEABIAYIINX JICKIUHA. BakHO HAYyYUTHCS CIYIIATH
NpEnoAaBaTesIsi BO BpeMs JIEKIUH, TOAIEPKUBATH HEMPEPHIBHOE BHUMAHUE K BHICTYMAIOIIEMY.

Oj1HaKo, OHOTO CIIyIIaHHs HeqocTaTouHo. HeobXxomumo (hUKCHpOBaTh, 3aIIHChIBATh TOT IOTOK HH(OPMAIIMH, KOTOPBINA cO00IIAcTCs
BO BPEMsI JICKI[HH — HAYYUTHCSI BECTH KOHCIICKT JICKIHH, I¢ (YOPMYTHPOBATIKNCH OBl HANOOJIEE Ba)KHBIC MOMEHTBI, OCHOBHBIC
MOJIOKEHUSI, U3JIaraeMbIe JIEKTOPOM. J[Jist BeIeHHUsI KOHCIIEKTA JIEKIUH CIIeAyeT UCTONb30BaTh TETPahb. BeleHre KOHCIEKTa Ha
JIMCTOYKAX HE PEKOMEH/IYeTCsI, TOCKOJIBbKY OHU HE TaK yJOOHbI B UCIIONB30BAHUHU U 4acTo TepsitoTes. [Ipu obopMieHHH KOHCIIeKTa
JIKIMH HEOOXOIMMO OCTABIISTh I10JIsL, /1€ CTYJICHT MOXKET 3alHCaTh CBOU COOCTBEHHBIE MBICIIH, BO3HUKAIOIHE MapalieIbHO C
MBICIISIMH, BBICKA3aHHBIMHU JICKTOPOM, a TAKOKE BOIIPOCHI, KOTOPBIE MOTYT BOSHUKHYTH B IPOLIECCE CIYIIIAHKS, YTOOBI ONYYHTh HA
HHX OTBETHI [IPH CAMOCTOSITENIbHOM MPOpaboTKe MaTepuaa JeKIUH, IPYA U3yYeHHH PEKOMEHIOBAHHOMN JIUTEPATYPHI WK
HETIOCPE/ICTBEHHO Y MPENo/iaBatelsi B KOHIE ek, COCTaBIIsIS KOHCIIEKT JICKIUH, CIIE/yeT OCTABIATh 3HAYMTEIbHBIA HHTEPBAJ
MEKIy CTPOYKaMHU. DTO CBA3aHO C TEM, YTO HHOT/A BOSHHKACT HEOOXOIMMOCTD BIIUCATH B IIEPBOHAYAIBHBINA TEKCT JICKI[UH OIHY
WITH HECKOJIBKO CTPOUEK, MMEIOIIMX MPUHIUITHATBLHOE 3HAUCHUE U TIOYEPIHYTHIX U3 JIPYTHX UCTOYHHUKOB. PaccTosiHue MExIy
CTPOKaMHU HEOOXOAUMO TAKKE JJIsI IOUEPKUBAHHMS CIIOB MM LIEIIBIX TPYIII CJIOB (TaKOe MOJUePKUBAHNE BHI3BIBACTCSI
HEOOXOIMMOCTHIO MIPUBJICYh BHUMAHUE K TJAHHOMY MECTY B TEKCTE IPH TIOBTOPHOM uTeHuH). OOBIYHO MOMYECPKABAIOT
OIPE/CIICHHUSI, BEIBOIBI.

Taroke BasKHO MOTHOCTHIO 03 BCAKMX U3MEHEHHUI BHOCHTD B TETPa/b CXEMBbI, TAOIHUIIBI, YEPTEIKH U T.II., €CITH OHH PENONATal0TCS
B JICKIMH. [1j1s1 TOro, 9TOOBI COBMECTUTH MEXAaHUYECKYFO 3aIMCh ¢ TIOYTH JOCIOBHBIM (PUKCHPOBAHHEM HauOOJIee BasKHBIX
TIOJIOKCHUI, MOJKHO HCIIOJIb30BAaTh CHCTEMBI YCIOBHBIX COKpAIIlCHUH. B mepByr0 o4epeib COKPAatOTCs JIMHHBIC CIIOBA U T€, YTO
MOBTOPSIFOTCSI B PEYH JIEKTOPA yaile Beero. [Ipu 3ToM caMo COKpaIlleHHE JIOTDKHO OBITh 10 BO3MOXHOCTH KPATKHM.

Cemunapckue (TIpakTrdeckue) 3aHaTus CaMocTosTeNnpHas padoTa CTYIEHTOB 0 IMTOJATOTOBKE K CEMHHAPCKOMY (TIPAKTHIECKOMY )
3aHATUIO JOIDKHA HAUWHATHCS ¢ 03HAKOMIICHHUS C TNIAHOM CEMHHAPCKOTO (MIPaKTHUECKOr0) 3aHATHSA, KOTOPBIH BKIIOYaeT B ceds
BOIIPOCHI, BHIHOCUMBIE Ha 00CYXkEHHE, PEKOMEHIAIMH 110 TOATOTOBKE K CEMUHAPY (IIPaKTHYECKOMY 3aHSTHIO), PEKOMEHIYEMYIO
nuTepatypy K Teme. V3ydeHue Matepuana ciielyeT HadaTh ¢ TPOCMOTpa KOHCIICKTOB JIEKITHHA. BoccTaHOBHB B MaMsATH MaTepHal,
CTYZEHT IPHBOJUT B CHCTEMY OCHOBHBIC ITOJIOXKEHHS TEMBI, BOIIPOCHI TEMBI, BEIICIIAA B HElf IMTaBHOE M HOBOE, HA YTO 00paIaioch
BHUMaHHME B JICKIMH. 3aTeM CJIeAyeT BHUMATEILHO IIPOYNTATh COOTBETCTBYIOLIYIO IJIaBy yUeOHHKA.

Jnst 6oree yriyOneHHOTrO U3yUYeHHs BOIIPOCOB PEKOMEHIYETCsl KOHCIIEKTHPOBAHNE OCHOBHOM U JJOTIOJIHUTEIILHON JTUTEPATyPHI.
YnTas peKoMeHIOBaHHYIO JINTEPATYpPy, HE CTOMT MTACCHBHO NPHHAMATH K CBEICHHUIO BCE HAIIMCAHHOE, CIIEAYET aHATN3NPOBATh
TEKCT, AyMaTh HaJl HUM, TOMY CIIOCOOCTBYIOT 3aITHCH 10 XOLy YTEHHUs, KOTOPHIC IIPEBPAIalOT YTCHUE B IIPOLEcC. 3aluCH MOTYT
BECTUCH B PA3IMYHON popMe: pa3BepHYTHIX U MPOCTHIX IUIAHOB, BBIMUCOK (TE3UCOB), aHHOTALMH M KOHCIICKTOB.

ITomoGpas, oTpaboTaB MaTepHai U YCBOUB €ro, CTYACHT JOJDKEH HauaTh HEMTOCPEICTBEHHYTO MOATOTOBKY CBOCTO BEICTYIUICHUS Ha
CEeMUHAPCKOM (IIPaKTHYECKOM) 3aHATHH JJISI 9€T0 CIISAYeT MPOILyMaTh, KaK OTBETHTH Ha Ka)KIBIH BOIPOC TEMBI.

ITo kaxxgoMy BOIpOCy IJIaHa 3aHATUH HEOOXOANMO MOATOTOBUTHCS K yCTHOMY co00mmIeHuIo (5-10 MuH.), OBITh TOTOBBIM MIPUHSTH
ydacTre B 00CY>K/ICHUH ¥ JOTIOJHEHHH JIOKIAI0B U COOOIEHUH (10 5 MHUH.).

BeicTyniienne Ha ceMHHApCKOM (IIPAKTHYECKOM) 3aHSITHH JIOJDKHO YIOBJIETBOPATH CIICTYIONTHM TPEOOBAaHHAM: B HEM H3JIaraloTCs
TeopeTHYeCKHe MOAXO0bI K pacCMaTpUBAEMOMY BOIIPOCY, AACTCS aHAIU3 IPUHIIUIIOB, 3aKOHOB, MOHATUH U KaTETOpH;
TEOPETHUYECKUE MOJIOKEHHUS MOAKPEIUISIOTCS (haKTaMu, TPUMEPaMU, BHICTYIIICHHE JOJDKHO OBITh apIyMEHTHPOBaHHBIM.

CamocrositennpHast pabota 00y4aromXcst — 3TO TUIAaHUpyeMast yaeOHas, y1eOHO-HCCIIe0BATENbCKasI, HAYYHO-UCCIIEI0BATEbCKAS
paborta, BeIMOMHAEMasl BO BHEAYJUTOPHOE BPeMs O 33JaHUI0 U ITPU METOIUYECKOM PYKOBOJCTBE MpEroaaBares, Ho 06e3 ero
HETOCPE/ICTBEHHOTO Y4aCTHSI.

O0beM caMOCTOATENBHON pabOThI ONpeeNsaeTcsl y4eOHBIM [IIAHOM OCHOBHOM NpodeccHoHalIbHON 00pa3oBaTeNnbHON IPOrpaMMBl
(OIIOLII), paboueit mporpaMMoil TUCIUILUINHEI (MOIYJIS).

CamocTositenbHast paboTa OpraHU3yeTcst ¥ MPOBOJHUTCS C IETbI0 (POPMHUPOBAHUS KOMITETEHIHIH, TOHUMAEMBIX KaK CIIOCOOHOCTH




HNPUMEHSTH 3HAHUS, YMCHUS U JINYHOCTHBIE KaUueCTBa JJIS YCIEITHOH MPaKTHUECKOM JesTEeIbHOCTH, B TOM YHCIIE:

- (hopMHUPOBaHUS YMEHUH 110 TIOMCKY ¥ UCIIOJIb30BAHUIO HOPMATUBHOM, TPABOBOIL, CIIPaBOYHOM U CHIEUAIILHON JIUTEPATYPHI, a
TaoKe APYTUX HCTOYHUKOB HH(OPMAIINH;

- KQUECTBEHHOTO OCBOEHHS ¥ CHCTEMATH3AILIH IOJTyYeHHBIX TEOPETHUCCKIX 3HAHUH, X YITyOICHUS U PaCIINPEHHS 110
HNPUMEHEHUIO HA YPOBHE MEXIPEIMETHBIX CBA3EH;

- (hopMHPOBaHUS yMEHUSI IPUMEHSTH [IOTyYCHHbIE 3HAHUS Ha PAKTHKE (B MPOPECCHOHATIBHOM AESTEILHOCTH) U 3aKPEIUICHUS
MPaKTHYECKIX YMEHUH 00yJatomInXcs;

- pa3BUTHS MTO3HABATENIFHBIX CIIOCOOHOCTEH, (POPMUPOBAHUS CAMOCTOATEIFHOCTH MBIIITIEHHS 00Y4aIOIIUXCS;

- COBEpIIICHCTBOBAHUS PEUYEBBIX CIIOCOOHOCTEH 00y4YaroInXCs;

- (hopMHpOBaHHS HEOOXOAUMOTO YPOBHS MOTHBAIMH 00yJarONIUXCS K CHCTEMaTHIECKOH paboTe T OydeHHUs 3HAHNH, YMEHHH 1
BIIJICHUH B TIEPHO]] yI€OHOTO ceMecTpa, aKTHBHOCTH 00YJaIOIIMXCsl, TBOPUECKON HHUIMATUBEI, CAMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTU M OPTaHU30BAHHOCTY;

- (hopMHPOBaHUS CIIOCOOHOCTEH K CaMOPa3BUTHIO (CaMOIIO3HAHHIO, CAMOOIIPEEICHHIO, CAMOOOPa30BaAHHUIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEATN3AUH 1 CAMOPETYIISIINH);

- Pa3BUTHS HAYIHO-UCCIIEA0BATEIbCKIX HABBIKOB,;

- Pa3BUTHS HABBIKOB MEIIMYHOCTHBIX OTHOLIEHHH.

K camocTosTensHOI paboTe 1Mo JUCIUILTHHE (MOIYII0) OTHOCSTCS: TPopaboTKa TEOPETHYECKOTO MaTepraa JUCIUILUTNHEL
(MOIyIsT); TOATOTOBKA K CEMHHAPCKUM M IIPAKTHYECKUM 3aHATHSAM, B T.9. TIOJTOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH
oOyyaromuxcs (TeKyIas aTTecTalus); MOAroToBKa K JabopaTOpHBIM padoTaM; MOATrOTOBKA K IPOMEKYTOUHON aTTeCTAllH
(3au€ram, sK3aMeHaMm).

Bumpl, hopMsI 1 00bEMBI CaMOCTOATEIHHON pabOTH 00yHarONIUXCS TIPH U3YIEHNH AUCIHATUTMHEI (MOYIIS) ONPEIeIISIOTCS:

- cofiepkaHneM KOMIIETEHIHH, (POPMUPYEMBIX AUCIUILUTHHON (MOIyNIEeM);

- crielM (UKo AUCIUILUINHEL (MOAYJIst), IPUMEHSIEMBIMU 00pa30BaTEIbHBIMU TEXHOIOTUSIMY;

- TpynoemrocThio CP, mpexycMoTpeHHON YIeOHBIM IITIaHOM;

- YPOBHEM BBICIIETO 00pa3oBaHMs (OaKalaBpHaT, CIEIHAINTET, MAaTUCTPaTypa, aCIUPaHTypa), Ha koTopoM peanmusyercst OITOIT;
- CTETICHbIO TIOATOTOBICHHOCTH 00YYaIOIUXCSL.

PexomeHmaImu 1mo NOATOTOBKE K YK3aMeHy (3a4eTy)

DopMBI KOHTPOIIS 3HAHUH 10 OKOHYaHUH Kypca — 9K3aMeH (3a4eT), TI0 OKOHYaHUU TOTO MIIM MHOTO pa3zena AUCIUILTHHEI WU B
COOTBETCTBHU € pabouei porpaMMoin — ayIMTOpHAs! KOHTPOJIbHAsI paboTa (TECTUPOBAHHME).

Jst ycremHoi caaun Sk3aMeHa (3a4eTa) peKOMEHIYETCsI COOJII01aTh HECKOJIBKO TPABHIL.

1. ITonroroBKka K 3K3aMeHY (3a4eTy) JOIKHA IIPOBOJUTHCS CHCTEMATHYECKH, B TEUCHUE BCETO CEMECTPA.

2. VlHTeHcHBHAs TOATOTOBKA JI0JDKHA HAYaThCS HE MO3/HEE, YEM 33 MECSIL-IIOJITOpa J0 dK3aMeHa (3aueTa): pacipe/ienTe BOIpOChl
TaKuM 00pa3oM, 4TOOBI yCIETh BBIYYUTh HIJIM TOBTOPUTH MX HMOJHOCTBIO JI0 HAaYalla CECCHH.

3. Jlaansre 3-4 nHA TIepel 9K3aMEHOM PEKOMEH/TyeTCsI HCIIOIb30BaTh IS IOBTOPEHMS CIEAYIOIINM 00pa30M: pacIpeeuTh
BOIIPOCHI Ha TIEPBBIE 2-3 JTHS, OCTABHB MOCIEAHNHN 1eHb CBOOOAHBIM. VCTIonp30BaTh €ro Ui MOBTOPEHHS Kypca B LIEJIOM, YTOOBI
CHCTEMATH3UPOBATh MaTEPHAIl, & TAKOKE JJOYYUTh HEKOTOPBIC BOIIPOCH! (KaK ITOKAa3bIBAET OMBIT, UMEHHO 3TOT0 JHS OOBIYHO HE
XBaTaeT JUIsl TOJHOTO OBTOPEHUSI Kypca).

OZIHOﬁ 13 IIaBHBIX 3aJ1a4 B OpraHnu3anun yqe6Horo Tponecca ABIACTCA pa3BUTUEC HHUUATHUBEI, TBOPUCCTBA U CAMOCTOATEIIbHOCTHU
y cTyneHToB. OCHOBOI B 9TOM paboTe SBIsSETCS BHITOIHEHUE 3aJaHUH TI0 CAMOCTOATENBbHON padboTe. ITo popMa yueOHBIX 3aHATHIA
CIIOCOOCTBYET ()OPMUPOBAHUIO Y CTYACHTOB TEOPETHYECKOTO MBILIICHHS, yMEHUS aHAIIM3UPOBAaTh U IOHUMATh COZICP)KaHUE U
CYIIHOCTb U3y9aeMOTr0 IIPeAMETA.

Pemenne 3THX 3a7a4 HEBO3MOXKHO O€3 MOBBIIIEHHS POJIH CAMOCTOSITENIFHOM PabOTHI CTYICHTOB HaJl y4eOHBIM MaTepHAIOM,
YCHJICHUSI OTBETCTBEHHOCTH IIPETIO/IABATEINs 38 PA3BUTHE HABBIKOB CAMOCTOSTEIBHOI PaboThI, 33 CTUMYJIHPOBAHUE
l'lpO(beCCHOHaJ'[BHOFO pocCTa CTYACHTOB, BOCIIUTA-HUEC UX TBOp‘-IeCKOﬁ AKTUBHOCTH U MHHUIIMATHUBBI. BHe}Z[peHI/IC B I[IPAKTUKY yqe6Hbe
MPOTPaMM C TIOBBIIIEHHOH TOJICH CaMOCTOSTENBHOI PabOThI AKTHBHO CIIOCOOCTBYET MOACPHU3aNNH yueOHoro npormecca. Jjis atoro
Ha Kadeape pa3paboTaHa cUCTEMa PA3TUUHBIX JUIAKTUYECKUX CPEACTB aKTHBU3ALMK U YIIPABICHUS MO3HABATEIbHOM
JeATEIbHOCTBIO CTYJCHTOB.

JlabopaTopHbIe PabOTHI ABISIOTCS OCHOBHBIMU BUAAMH yUeOHBIX 3aHATHI, HAIIPABIEHHBIMHU HA SKCIICPUMEHTAIbHOE
(mpakTHyecKoe) NOATBEPIKACHHE TEOPETHIECKUX MOJI0XKEHUH 1 popMUpoBaHKe 001IenpodhecCHOHATBHBIX U TPO(ECCHOHAIBHBIX
KomrreTeHIH. OHM COCTaBILIOT BAXKHYIO YaCTh TEOPETHUCCKON M IIPOGECCHOHATBHOM MPaKTHIECKON TIOITOTOBKH.

B npornecce 1abopaTopHO# pabOTHI KaK BUAA YI€OHOTO 3aHATHS CTYACHTHI BHIIOIHSIOT OJHO FIUIH HECKOJIBKO 3aJaHuil TIOX
PYKOBOZICTBOM HPETIOAABATENS B COOTBETCTBUY C H3y4aeMbIM COIEp)KaHUEM YueOHOro MaTepHaa.

ITpu BBINOIHEHNH 00YYAIOIMMHKCS J1a00PaTOPHBIX PAOOT 3HAUUMBIM KOMIIOHEHTOM CTaHOBSTCS PAKTHUECKHE 3a1aHUS C
HCTIONH30BaHIEM KOMIBIOTEPHOI TEXHHKH, JJADOPaTOPHO - MPpHOOPHOro 000pyIOBaHMUS 1 Ip. BEIMOMHEHNE CTyIeHTaMH
71a00paTOPHBIX PabOT MPOBOTUTCS C IETbI0: (POPMUPOBAHUS YMEHHH, IPAKTUIECKOTO OIBITa (B COOTBETCTBHHU C TPEOOBAaHUSIMHU K
pe3yibTaTaM OCBOCHUSI AUCLUMUILIMHBL, U Ha OCHOBAaHHH NEepedHs (GOPMHUPYEMBIX KOMIIETEHIINH, YCTaHOBICHHBIMHU pabodeit
MpOrpaMMOil UCIIUIUINHEI), 0000IEHNS, CHCTEMATH3aI|H, YTITyOJICHHS, 3aKPETICHHUS MTOTyYSHHBIX TEOPETUICCKUX 3HAHUH,
COBEPIICHCTBOBAHMS YMEHUH PHMEHSTH ITOJyYCeHHbIEC 3HAHUS Ha MIPAKTHKE.

CocraB 3amanuii A5 1a60paTOpHON pabOTHI 10THKEH OBITH CIIJIAHUPOBAH C PACYETOM, YTOOBI 32 OTBEJJCHHOE BpEeMs OHU MOTJIH OBITh
BBINOJTHEHBI KAYECTBEHHO OOJIBITMHCTBOM CTYAEHTOB.

IMTpn mraHEpOBaHNM JIAOOPATOPHBIX PA0OT CIIETyeT YUUTHIBATh, YTO B XOZE BBITOJHEHHS 33IaHUH Y CTYICHTOB (DOPMHUPYIOTCS
YMEHHS U IPAaKTUYeCKuil ONBIT pabOoTHI ¢ pa3NUYHBIME IPHOOPAMH, YCTAHOBKaMH, JJADOPaTOPHEIM 000PyAOBaHKEM, aNapaTypoii,
HporpaMMaMH M JIp., KOTOPBIE MOTYT COCTaBIISATh YacTh NPO(PECCHOHANBHON MPAKTUYECKOH TIOTOTOBKH, a TaloKe
HCCIeI0BaTeNIbCKIEe YMEHNUS (HaOJIF0AaTh, CPABHIBATh, AaHATM3MPOBATH, YCTAHABIMBATE 3aBUCHMOCTH, JIENIaTh BEIBOJBI U
000011eHNs, CAaMOCTOATEIIFHO BECTH UCCIIE0BAHIE, OPOPMIISATH PE3yIbTaThI).

BeInosiHeHHIO 1a00paTOpHBIX paboT MPEALIeCTBYET IPOBEPKaA 3HAHNH CTYJIEHTOB - UX TEOPETUYECKO TOTOBHOCTH K BBIIOJHEHHUIO




3aJaHus.
@dopMBbl OpraHu3aly CTYACHTOB IPH IPOBEACHNH J1A00OPAaTOPHBIX PabOT: (PpOHTANIBHAS, TPYIIIOBas U MHANBUAYanbHast. [Ipu
(poHTATBHON (hopMe OpTraHU3aINH 3aHATHIH BCE CTYACHTHI BEITOJIHIIOT OHOBPEMEHHO OJHY U Ty ke padoty. [Ipu rpymmoBoit
(hopme opraHM3aIMy 3aHATHH OfHA U Ta Jke PaboTa BBINOIHACTCS TpynnaMu 1o 2 - 5 genosek. [Ipn nanuBnayansHoOl Gopme
OpraHU3alUY 3aHATUI KaXKABIA CTYJEHT BBIMONHACT HHAUBHyalIbHOE 3aaHHeE.

Texymuit KOHTPOJIB yUEOHBIX JOCTHKEHUH MO Pe3yIbTaTaM BHIIOJIHEHHS JJa00OpaTOPHBIX padOT IPOBOANUTCS B COOTBETCTBUH C
CHCTeMOH OICHMBAaHUS (PSHTHHTOBOH, HAKOITMTEIBHOM U 1Ip.), a Taloke GopMaMHi U MEeTOAaMH (KaK TPaJAUIMOHHBIMH, TaK U
MHHOBAallMOHHBIMH, BKITIOUasi KOMIIBIOTEPHbIE TEXHOJIOTUH), yKa3aHHBIMH B paboueil mporpaMMe JUCHUILIIMHBI (Moays). Texymuit
KOHTPOJIb ITPOBOAUTCS B IIpeJiesiax y4eOHOro BpeMEHH, OTBEAECHHOTO pabovMM Y4eOHBIM IIJIAaHOM Ha OCBOCHHUE TUCLUILIMHBI,
PE3yIBTATHI 3aHOCATCS B XKypHaJ yUeOHBIX 3aHATHH.

O0BeM BpeMeHH, OTBOAUMBII Ha BRITIOJIHEHUE JTa00PaTOPHBIX padoT, INIAHUPYETCSI B COOTBETCTBUH ¢ yueOHbIM mnaHom OITOIT.
Ilepeuens nabopatopubix padoT B PI1/], a Taioke KOJIMYECTBO 4acOB HAa UX MPOBEACHUE JODKHBI 00ECIIeUnBaTh PeaTn3aluio
TpeOOBaHUH K 3HAHUSM, YMEHUSM M IIPAKTHYECKOMY OIIBITY CTYJEHTA 110 IUCLHUILINHE (MOIyI0) cooTBeTcTByomeit OITOIL.




