MHWHOBPHAYKH POCCHUU

deaepanbHOe rocy1apcTBEeHHOE OI0IKeTHOEe 00pa30BaTe/bHOE yYpeKIeHHe BbICIIero

o0pa3oBanust «I'opHO-ATaliCKUIl rOCy1apCTBEHHbIN YHUBEPCUTET)

(PI'OY BOT'AT'Y, I'AT'Y, I'opHo-AuTaiickuii rocy1apcTBeHHbIH YHUBEPCHTET)

dusuka

pabouas mporpaMmma JAUCHUTUIUHBI (MOTYJIs)

3akpernyieHa 3a

YueOHbIii m1aH

04.03.01_2023_133.plx

04.03.01 Xumus
XUMHUS OKPYXKAIOIEH CpeIbl, XUMUIECKas SKCIIEPTH3a U IKOJIOTHIEeCKast 0€301MacHOCTh

kadeapa maTeMaTUuKH, GU3NKH U UHGOPMATHKH

JK3ameHbl 2, 4, 1

Kpanuduxanus O0akxanasp
®dopma o0ydeHHs O4Hast
O0mas TpyI0eMKOCTb 12 3ET
YacoB no yueOHOMY IL1aHy 432
B TOM 4HCIIE:
ayIUTOPHBIE 3aHATHUS 188

CaMOCTOsITeNIbHAsE paboTa

JacoOB Ha KOHTPOJIb

Pacnpenenenne YacoB JUCHMILIMHBI 10 CeMeCTpaM

1243
113,1

3a4eTHI 3

Bunp! koHTpONIs B cemecTpax:

(<Kypc>'<g:§:§:§ v Kypoe>) 1(L1) 2(1.2) 3(2.1) 422) _—
Henens 17 2/6 16 18 1/6 16 4/6

Bun 3ansaruit vIl PI vIl PIT v PIT v PIl v Il_’l
Jlexuuu 10 10 12 12 16 16 16 16 54 5
JlaGopaTopHsie 42 42 24 24 34 34 34 34 134 1
Koncynbranuu (miis cryneHra) 0,5 0,5 0,6 0,6 0,8 0,8 0,8 0,8 2,7 2
KoHTtpomnb caMmocTosTenbHO# paboThl pu 0,25 |0,25 0,25 0,25 10,15 0,15 |0,25 10,25 0,9 0
MPOBEJCHUH aTTECTALUH ,
Koncynprammm nepen 3x3aMeHOM 1 1 1 1 1 1 3 3
Hroro ayx. 52 52 36 36 50 50 50 50 188 1
KonrakrtHas pabora 53,75 | 53,75 | 37,85 | 37,85 | 50,95 | 50,95 | 52,05 | 52,05 | 194,6 | 1
Cam. pabora 19,5 (19,5 |354 |354 |482 |482 |21,2 |21,2 [1243 |1
Yacel Ha KOHTPOJIb 34,75 | 34,75 | 34,75 | 34,75 | 8,85 8,85 34,75 1 34,75 | 113,1 | 1
Uroro 108 108 108 108 108 108 108 108 432 4




TIporpammy cocraBuii(u):

Cmapwuii npenooasamens, Huxonaesa Examepuna I'pucopvesna

Pabouast nporpamMma JUCLMILIUHbL

Pduszuka

paspaborana B coorBercTBuU ¢ PI'OC:

DenepanbHblil FOCYIAPCTBEHHBIH 00pa30BaTENbHbIH CTAHIAPT BHICIIET0 00pa30BaHus - OaKaaaBpHaT [0 HAMPABJICHUIO MTOrOTOBKU
04.03.01 Xumus (npukaz MunoOpuayku Poccun ot 17.07.2017 r. Ne 671)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO IIaHA:
04.03.01 Xumus

YTBEPAKJEHHOTO YUEHBIM COBETOM By3a 0T 26.12.2022 mporokon Ne 12.

Pabouvas nporpamma yTBepikIcHa Ha 3aceilaHiu Kadeapbl

Kadeapa MaTeMaTHKH, GU3NKU 1 HHGOPMATHKH

IIporokomn ot 09.03.2023 mpoTokom Ne 8

3aB. kadenpoii u.0.3aB.kadenpoii: bornanosa Paga AnekcannpoBHa



BusupoBanue PII/I 1iist ucnosiHeHUs B 04epeHOM Y4eOHOM roay

PabGouast nporpamMma nepecMoTpeHa, 00CyxJieHa u o100peHa A
ucnonHeHus B 2024-2025 yueOHOM rofy Ha 3aceiaHuu Kadeapsl
Kadeapa MaTeMaTHKH, Gu3nKU 1 nHGOPMATHKH

[Ipotokomor 11.04.2024r. Ne 8§
3aB. kadenpoii u.o.3aB.xadenpoii: bornanosa Pana AnekcannposHa

Busuposanue PII/I n1iist ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa st
ucroHeHus B 2025-2026 yaeOHOM TOy Ha 3aceiaHuu Kadeapbl
Kadeapa MaTeMaTHKHU, pu3nku 1 MHGOPMATUKH

[Iporoxomor 2025r. Ne
3aB. kadenpoii u.0.3aB.xadenpoii: bornanosa Pana AnekcannposHa

BusupoBanue PII/I st ucroiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa s
ucnojHerust B 2026-2027 yueOHOM Toay Ha 3aceqaHuu Kadeapsl
kadeapa MaTeMaTHKHU, pu3nku 1 MHGOPMATUKH

[Ipotoxomor 2026 r. Ne
3aB. kadenpoii u.o.3aB.xadenpoii: bornanosa Paga AnekcannposHa

BusupoBanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa s
ucnonHeHus B 2027-2028 yueOHOM roy Ha 3aceiaHuu Kadeapsl
Kadeapa MaTeMaTHKH, GU3nKU 1 HHGOPMATHKH

IIporokomor __ 2027r. Ne
3aB. kadenpoii u.o.3aB.xadenpoii: bornanosa Paga AnekcannpoBHa



1. IEJIN U 3BAJAYN OCBOEHUSA U CIIMITJINHBI

1.1 | Henu: 1. O3HaKOMJIEHHE C OCHOBHBIMU 3aKOHAMU (PU3UKU
2. O3HaKOMJIEHHE C METOJJaMU PELIEHUsS 3324 U3 Pa3IMUHbIX Pa3enoB GU3UKK (MeXaHHKa, MOJIEKYJIsipHas QU3UKa U
TEepPMOJIMHAMUKA, 3JEKTPUUYECTBO U MArHETU3M, ONTUKA, aTOMHAs (PU3HKA)

1.2 | 3a0auu: - 3HaKOMCTBO ¢ TEXHUKOH ¥ MPAKTUKOHN MPOBEACHHS (PU3NIESCKOTO IKCIIEPUMEHTA
-Pacumpenue ecTecTBeHHOHAYYHOTO KPYro30pa, 3HAKOMCTBO C POJIbIO (PH3UKH B XMMUH, HAyKax O 3eMiie, ONOJIOTHH.
- ®opMHpOBaHHE HAYYHOTO MUPOBO33PEHISI K COBPEMEHHOHN (PU3NIEeCKON KapTHHBI MUPA

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

2.1 | TpeGoBaHus k nNpeaBapUTe/IbLHOI NOATOTOBKE 00y4a0LIerocs:

2.1.1 | Maremaruka

2.2 | JucuuninHbl 4 NPAKTHKH, JJIs1 KOTOPHIX OCBOeHHE JAHHON IMCHUILINHBI (MO1Y.J1) He00X0IMMO KaK
npeauecTByonee:

2.2.1 | Be3omacHOCTh KHU3HEAEITETLHOCTH

2.2.2 | AHanuTr4yecKas XUMHs

2.2.3 | ®usnueckas XUMUs

2.2.4 | Pagnoskojorus

2.2.5 | Du3uKO-XMMUYECKUE METOIbI UCCIIEIOBAHUS

2.2.6 | MeToas! ananm3a OMOIOrHYECKH aKTHBHBIX BEIICCTB

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHUSI 1Y CLIUILIMHbBI
(MOJLYJIST)

OIIK-4: Cnoco0eH mJiaHMPOBaTh padoThI XMMHYECKOH HANPABJEHHOCTH, 00padaThIBATh U HHTEPNPETUPOBATH MOJIy4YeHHbIe
Pe3yJabTaThl C HCNIOJIb30BAHUEM TeOPETHYECKHX 3HAHUI M MPAKTHYECKHX HABBIKOB PelIeHHS] MATEMATHYEeCKHX U
dusnyeckux 3agay

HNI-1.0IIK-4: [lonuMaeT NPUHIUIIBI HAYYHOT0 IVIAHMPOBAHMS, AHAJIN3A, 00pa0OTKU U MHTEPNPETALUH Pe3y1bTATOB
JesITeJIbHOCTH B 00/1aCTH XHMHUHU

3HaeT NPUHIMUIIBI HAYYHOTO IIJIAaHUPOBAHUS, aHaIKU3a, 00paOb0TKU U UHTEPIPETALUU PE3yIbTaTOB JESITENILHOCTU B 00IACTH XUMHUHU U
¢busuxu

H-2.0IIK-4: IlpuMeHsieT TeopeTHYeCKUe 3HAHUS M NIPAKTHYECKHE HABBIKHU /Il PeLIeHHs1 MAaTeMATHYeCKHX U (pu3ndyeckux
3a/a4 npu 00padoTKke M HHTEPNPeTALMH I0JIYy4YeHHbIX Pe3y1bTATOB

Bna/:[eeT MNPaKTU4YCCKMMU HaBbIKaMU JJIS1 PCIICHUS MAaTEMAaTUIYCCKUX U (1)I/13I/I‘ICCKI/IX 3ajav npu o6pa60T1<e W UHTCPIIpETAllNN
MOJIYUYCHHBIX PE3YJIbTATOB

N A-3.0I1K-4: Pemaer MmaTeMaTH4YeckHe U GU3HYeCKHe 32241 IPU IVIAHUPOBAHMM, 00pa00TKe M HHTepIPeTALUH
NOJIyYeHHBIX Pe3y/1bTATOB

YMeeT perraTh MaTeMaTHYecKue U GU3NUecKre 3a1a4y PH IUIAHUPOBAHUH, 00padOTKe M HHTEPIPETALNH MTOTYIYCHHBIX PE3yIbTaTOB

4. CTPYKTYPA U COJIEP’KAHUE JUCIUIIIMHBI (MOY.JIsT)

Kox HanmeHoBaHue pa3fieoB U TeM /BU] Cemectp / | HacoB | Komneren- | Jlutepatypa | Hute | Ilpumedanue
3aHATUSA 3aHATUSA/ Kypc 10701 DaKT.

Pazpen 1. Yacts 1_Mexanuka




1.1

1. Kunemartuka. Bekropaoe u
KOOPJHUHATHOE OIUCAHUE IOJIOKEHUS
Touku. Tpaexropus. I1yts. [lepememenue.
Cxkopoctb. CpenHss CKOpOCTb.
MrHoBeHHast CKOpocThb. CBA3b CKOPOCTH U
KOOpPIUHATEL. Y CKOpEHNE.
PaBHOYCKOpEeHHOE TIPSMOIMHEHHOE
IBIKeHue. ['padudyeckoe npeacTaBieHne
KMHEMaTU4ECKUX 3aBUCUMOCTEH.

2. KpuBonuHeiiHOe ABHXKEHHUE.
HopmaiibHOE U TaHI€HIUAIbHOE
yckopeHue. JIBIKeHHE 110 OKPYKHOCTH.
VYri0BbIE KOOPIMHATA, CKOPOCTH,
YCKOPEHHE, UX CBA3b C JPYTUMHU
KMHEMAaTU4YE€CKUMH BEIMYHHAMHU.

3. Ilepssrit 3akoH HproToHA.
WuepuuanbHble cucTeMbl oTcueTa. Macca.
Wmnynsce. Cuna. PaBHozeiicTByIOILIas CUIL.
Bropotii 3axon HetoTona. Buael cuin.
Tperuii 3akon HeloToHa. 3akoH
COXPaHEHHUs UMITyJIbCa Ul MaTepUaIbHON
TOYKU M CUCTEMBI Tell. [IBUXKEHHE LIEHTpa
Macc.

4. Pabota cunbl. Kunernueckas

sHeprus. KoHcepBaTUBHbBIE CHIIBL.
IMorennuanbHas 3Heprus. CBA3b CUIIbL U
HNOTEHIMANa. 3aKOH COXPAHEHUs SHEPIUU
JUI MaTepuaIbHOM TOUKH B MOJIE
KOHCEPBATUBHBIX CHJI. 3aKOH COXPaHEHUs
9HEPTUH [yl CUCTEMBI Te B I0JIe
KOHCEPBATUBHBIX CUJI. 3aKOH COXPAHEHUS
sHepruu. Buasl sHepruu.

5. MomeHT umiyiasca. MoMeHT

CUJIbL. YpaBHEHHE MOMEHTOB. MOMEHT
OTHOCHTEJIHO OCH U €0 CBOMCTBA.

6. AOCONIOTHO TBEpIOE TEJIO.

Mowment nnepuuu. Teopema UlTeitaepa.
DuzndecKnii CMbICI MOMEHTA HHEPITUH.
MomeHT nHepuuu crep:xHsa. MoMeHT
uHepuuy nuauHApa. OCHOBHOE ypaBHEHUE
JIMHAMMKU BPALaTEIbHOTO ABUKEHMUS.
AHanorust MeX1y IOCTyIaTelbHbIM U
BpalaTeIbHbIM ABHKCHHEM. 3aKOH
COXpPaHEHUsI MOMEHTA UMITYJIbCa.
Kunernueckas sHeprus Bpalaromerocs
Tena.

7. KonebatenbHoe IBIXKEHUE.
I'apmonnueckue konebaHus, ux cBoiicTBa
U XapaKTEepUCTUKH. YPaBHEHUs KoseOaHuil
JUIA IPY’KUHHOTO MasiTHUKA. Y paBHEHUS
KoJIeOaHuit i PU3UUECKOTO U
MaTeMaTHYECKOI0 MasTHUKA. 3aTyXarollue
koneOaHusl. BelHyXJeHHbIE KOJIeOaHuUs.
Pe3onanc.

/JTex/
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NJI-2.0I1K-
4

J1.1
J1.2J12.1

1.KonTtponsHast
pabota 1o
MEXaHUKe
2.
DK3aMeHaIMOHH
BI€ BOIIPOCHI K
sk3ameny (1-i
cemectp)

1.2

JIa6opaTOpHO-NPAKTUUECKUE 3aHATUSL.
1. KuremaTtnka noctymnareiabHOTO U
BPAIIATEIbHOTO JBIKCHUSL.

2. lunamuka MaTepuagbHOW TOUKH.
3axonsl Hetorona. CrnoxeHue cui.

3. 3aK0oH COXpaHEHUs UMITyJIbca. 3aKOH
COXPaHEHUs SHEPTUU.

4. 'apmoHHYeckue KojaeOaHusl.

5. KontponbHas Touka. /J1ab/

20

WJ1-2.011IK-
4 UJT-
3.0I1K-4

J1.1
J1.2J12.1

Criucoxk
TEOPETUYCCKUX
BOIIPOCOB K
3aIuTe
nabopaToOpHBIX
pabor




1.3

JlaGopaTopHBIi TPaKTHKYM

1. ®uznyeckue U3MEPEHHUs C TOMOILBIO
LITAHTSHIMPKYJIST W MUKPOMETpa.

2. V3yueHue paBHOYCKOPEHHOT'O
JIBIDKCHUS

3. U3ydenne 3aKOHOB TUHAMHUKHA

4. smepenue CKOPOCTH IMyJH MPH
IOMOIIN 0aJUTMCTUYECKOTO MassTHUKA
5. U3mepenne MOMeHTa HHEPLUU
MasiTHuka OGepOexa

6. l3MepeHue BSI3KOCTH Macia METOI0M
Crokca /JIa6/

22

11]1-2.0I1K-
4 UJI-
3.0T1K-4

J1.1
J1.2J12.1

Crcox
TEOPETUYECKUX
BOIIPOCOB K
3aIluTe
J1a00PaTOPHBIX
pabot

Pazpnen 2. Hacts 2_MoJiekyJisipHast
(u3uKa ¥ TepMOANHAMHUKA




2.1

1. DMmupuueckre ra3oBbie

3aKkoHbl. YpaBHenue Kianeiipona -
Menpneneesa. MneansHelii ra3. OcHOBHOE
YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON
TEOPHH UICAILHOTO raza. BHyTpeHHss
SHEprus ujaeanpHoro rasa. Yucmno
creneHel cBoboasl. 3akoH boipmana o
PaBHOMEPHOM pPacIpeAeIeHUH TeII0BOI
9HEPTHH 110 CTEHEHSM CBOOOBI.

2. IlepBoe Hauano

tepMonuHaMuku. Pabora raza. Terutora.
M3onpoueccel. TemnoeMKocTs yaeabHas U
MoJisipHast. TermnoeMKoCTb MPU Pa3IMYHbIX
n3onporneccax. CoorHomenne Maifepa.
Anuabarudeckuit mporecc. Y paBHEHUE
Ilyaccomna.

3. TerutoBble MamuHbL. LUk

Kapro. MakcuManbHblii K.I1.JI. TEILIOBOR
MamvHbl. Bropoe Hauano TepMoIMHAMUKI
(nocrynat TommcoHa).

4. IlpuBeneHHas TEIIIOTA.

OHTponus. DHTpoNHs Kak QyHKIUS
COCTOSIHUS TEPMOIMHAMUYECKOH CHCTEMBI.
W3meHeHue SHTPOIKY UAEaIbHOTO rasa
IIPU Pa3IUUHbIX U30MIPOLECCAX.
M3MeHeHne 3HTPONUH NIPH HAarPEBaHUU U
(a3oBbIx nepexonax. OGpaTumble U
HEeoOpaTHMBIE ITPOLECCHL. DHTPOIHS KaK
Mepa HeoOpaTHMOCTH IPOLIECCOB B
3aMKHYTO# cucteme. [Ipuanmn
BO3PACTaHUS SHTPOIUH B 3aMKHYTBIX
cucreMax. Jlerpajganus SHEpruu B
3aMKHYTOI cucteme. Ctatuctuueckuii
cMblca 3HTponuH. IIpobaema “TermnnoBoii
cmeptH Beenennoit”. IlpoGnema
(hu3MUecKOro onucaHus OMOIOTHYECKON
9BOJIIOLIMH.

5. CKOpOCTB TEIIOBOTO JBMKCHHUS
MOJIEKYJI U€aJIbHOIO rasa.
Pacnipenenenue MoNeKyI UAEaIbHOTO ra3a
1o ckopoctsaM. Haubonee BeposiTHas
ckopocTh. VI3MeHeHue pacrpeneneHus npu
n3MeHeHuu temmneparypsl. OneiT LlTepna.
6. bapomerpuueckas Gpopmyna.
ATtmochepa 3emin, ee cocTaB ¥ CTPOCHHE.
Pacnpenenenune bonpumana i1 Mosekys
U7€abHOIO Ia3a B HOTEHIUAILHOM IOJIE.
BpoyHnoBckoe nBukenue. Onsit IleppeHa.
7. SIBnenus nepenoca. OOIHOCTh
3aKOHOB JJIs1 SIBJICHUH niepenoca. CpeaHsist
JUIMHa cBOOOTHOTO Mpobera MOJIEKYII, ee
3aBUCUMOCTbD OT Pa3JIMUHBIX 1APAMETPOB.
Juddysus B razax. 3akon Ouka.
Koadduuuent nuddysuu u ero
3aBHCUMOCTbH OT Pa3JIMYHBIX [TAPAMETPOB.
TemonpoBoaHOCTH Ta30B. 3akoH Dypre.
3aBucuMocTh ko3 duimenra
TEIUIONPOBOIHOCTH OT JABJICHUS U JPYTUX
nmapaMeTpoB. TeXHUUECKHA BaKyyM.
Bszkoe Tpenue B razax. 3akon Herorona.
3aBUCUMOCTb KO3(duIrenTa BsI3KOCTU OT
pa3nu4HbIX napaMeTpoB. CBs3b MEXIY
ko3 dpuLueHTaMu epeHoca.

8. CBolicTBa peanbHbIX Ta30B.

Vpasuenne Ban-nep-Baanbca. 3otepmsr
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VJ1-2.011K-
4

J1.1
J1.2J12.1

Tectupyromue
3a71a4H 110
MOJIEKYISIPHOM
¢busuke,
TEepPMOJIMHAMUKE

DK3aMeHaIMOHH
b€ BOIIPOCHI (2-
i cemecTp)




peanbHbIX Ta3oB. OnbeIT DHApIOCa.
Kpurnueckas remneparypa. Ilap.
Cxmxenue ra3oB. Vcnapenue u
koHneHcauus. Kunenue. HacpimeHHbIiH
nap. BnaxxHocts Bo3yxa.

9. CBoiicTBa U CTpOEHHUE

x)uakocreit. [loBepxHOCTHOE HATSIKEHHE.
KoadduimeHT NoBepXHOCTHOTO
HaTsDKeHHs. CBOOOIHAS SHEPTHUS
MTOBEPXHOCTH XKHUJIKOCTU. BrusiHue
IpuMecell Ha TOBEPXHOCTHOE HATSDKEHHE.
[ToBepXHOCTHO-aKTHBHBIE BELIECTBA.
CwmaunBanue. /laBinenre noa n30THyTON
MIOBEPXHOCTHI0. KanmmuispHele sBneHus.
dopmyna bopennu-XKropena.

/JTex/

22

JlaGopaTopHBIi TPaKTHKYM

1. BpoynoBckoe nBmxenne gactuil. OmbIT
[Teppena.

2. OnpenesneHue JUIMHBI CBOOOIHOTO
npobera MoJIeKyI BO31yXa.

3. N3yuenue 3akoHa boiinsa-Mapuorra.
4. N3mepeHnue nokazatens aguadaTsl
meronoM Knemana-/le3opma.

5. Onpenenenue abCOMOTHOIM U
OTHOCHTEJIHOM BIQ)KHOCTH BO3yXa
MICUXPOMETPUYECKUM MeTo1oM /JTab/
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WJ1-2.011K-
4

J1.1
J1.2J12.1

Crcox
TEOPETHUECKHX
BOMPOCOB K
3aIluTe
11a00PaTOPHBIX
pabot

Paznen 3. Hactb 3_DJIeKTPHYECTBO U
MAarHeTH3M




3.1

3. DuekTpocTaThKa

1. Dnexrpudeckuii 3apsa.
DJeKTpOCTaTUUECKOE B3aUMOEHCTBHE.
3akoH KynoHa.

2. . DIeKTpOCTaTUUECKOE TIOJIE.
Hampsoxkennocts nomst. [puHmn
cyneprno3uuuu. CUI0BbIE JIMHUY MTOJIS.
[Tone gumosnst. JIUIONb B 3IEKTPUIECKOM
IoJe.

3. DnekTpuyecKuil NOTeHLHAIL.
OKBUIOTEHIUAILHBIE IOBEPXHOCTH.
CBs13b IOTEHLKANIA C HAIIPSDKEHHOCTBIO
JIEKTPUYECKOTO OIS,

4. DrekTpocTaTUIecKoe MoJIe B
BemiecTse. [lose B mpoBoAHMKAX.
DneKkTpocTaTHUecKas 3ainTa.
JIM3IIEeKTPUKY B 3JIEKTPUUECKOM HOJIE.
Ionapuzanus. Ces3aHHbIE 3apsAabL.
JusnexTpudeckas IPOHUIAEMOCTb. Bubl
J3NIEKTPUKOB. CErHETONEKTPUKH.
[Ipe30nmexTpuKy.

5. Teopema OcTporpaackoro-

l"aycca. [lone u moTeHIIam paBHOMEPHO
3apsDKEHHOTO 1iapa, cephl, HUTH U
IUIOCKOCTH.

6. Teopema I'aycca ns
JI3NIEKTPUUECKOH cpelibl. DIEKTPUYECKOe
cMmeneHue. ['paHuyHble ycloBUs Ha
MIOBEPXHOCTH pas/iena AUIEKTPUKOB.

7. DnexTpuyecKasi eMKOCTb.

EMKOCTb YEJUHEHHOI'O IPOBOJHUKA.
Emxocts mapa. Konnencaropst. Inockuii
KOHJIEHCATOP. 3aKOHBI CI0XKEHUS EMKOCTEN
8. DHeprus 3JeKTPHUYECKOTo TOJIS.
O0BbeMHas TIOTHOCT SHEPTHU.

4. ITocrosHHbIN TOK. MarHuTOCTaTHKA.
DIEeKTPOMarHuTHOE I10JIe

1. Dnexrpuueckuii Tok. Crma

TOKa. DIEKTPOABUKYIIAS CUIIA.
Croponnue cuibl. Hanpspkenue. 3akoH
Owma. Y enbHoe COIpPOTUBICHUE U €I0
3aBUCUMOCTb OT XMMHUYECKOT'O CTPOCHUS
BEIleCTBa U TeMIepaTypsl. [InoTHOCT
ToKa. 3akoH OMa B tuddepeHnnansHON
(dopme. MorHocTh ToKa. 3akoH OMa Juis
nosiHOM nenu. 3akoH Jxoymns—Jlenna.
[IpaBuna Kupxroda. IIpaBuia cioxeHus
COIIPOTUBIICHUSL.

2. KoHTakTHas pa3HOCTh

notennuanoB. ®opmyna Heprcra.
Tepmo3/IC. DnekTpoHHAs TeOpuUs
npoBoANMOCTH MeTaiuioB [pyne-Jlopenma.
Toxk B anexTponmrax. Tok B razax.

3. ®eHOMEHOJIOr sl MATHUTHOTO

nons. OnbiTel Jxunbs6epra. OnbIT
Opcrena. OnsiThl AMIepa.

4. 3axon buo-Casapa-Jlannaca.
MarsuTHOE 10JIe KPYTOBOTO BUTKA U
IPSAMOTo ToKa. MarHuTHOE mose
JIBUTAOLIEr0Cs TOUEUHOTO 3apsiaa.

5. JleficTBHE MarHUTHOTO TOJISI Ha
nposoza ¢ TokoM. Cuna Amnepa.
TpakToBKa ONbITOB AMIlepa B TEPMUHAX
MarHUTHBIX HHIYKIUA U CUIL.
OpuenTtupyromiee 1eHCTBUE MATHUTHOTO
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TI0JISI HA KPYTOBOM BUTOK C TOKOM.
MarnutHslii MOMeHT. ['unoresa Amnepa.
JleiicTBHE MarHUTHOTO TOJISI HA TOYEYHBIN
3apsin. Cuna Jlopenna. Yacruna B
IMOCTOSTHHOM MAarHUTHOM ITOJIC.
Huknorponnas wacrota. Macc-
cnekrporpad. JIBrkeHHe 3apsHKCHHBIX
yactull B Marautocdepe 3emian. IphexT
Xoina.

6. Teopema 0 LUPKYIIALUH MTOJIS.
MarsauTtHOE 10JIe COJIEHOUAA, IPSIMOTr0O
TOKa, TOKOBOTO JINCTA. AHAJIOTUS MEXKIY
3JIEKTPUIECKIM U MAaTHUTHBIM IOJISIMU
Pa3NUYHBIX KOHQUTYpALHH.

7. MarauTHOE I10JI¢ B BEIICCTBE.

Jna- n napamaraetnkn. GeppoMarHeTUKU.

JlomeHHas cTpykTypa (peppoMarHeTHKOB.
HamarnnumnBanue gpeppomMarHeTUKOB.
l'ucrepesuc. Temnepatypa Kropu.
MarsuTtHas npoHUIIaeMOCTh. MarHUTHbIE
MaTepuaibl. [ paHUYHbIE YCIOBUS HA
rpaHulLe pa3jiesia MarHeTUKOB. MarHuTHoe
9KpaHUPOBAHUE.

8. DnekrpoMarHuTHasi HHAYKLUSL.
Marnutasiii notok. 3akon Papanes.
IIpaBuno Jlenna. Texuuueckue
MIPUIIOKEHUS 3JIEKTPOMarHUTHOM
HMHAYKIHUH: T€HepaTop EPEMEHHOr0 TOKa,
TpanchopMaTop, aCHHXPOHHBIH
neurarens. Camonnaykius. ClerieHHbII
1otoK. UHAYKTUBHOCT. DHEPrust
MarHuTHOro noJjsi. O0beMHas IIOTHOCTh
SHEPIUU MarHUTHOTO TIOJIS.

9. DneKTpOMarHUTHBINA KOHTYP.
CBo0OoIHBIC KOJICOaHHsI B KOHTYPE.
[IpeBpamienue sHEPrUil B KOHTYpE.
JuddepennunansHoe ypaBHEHHE
cBOOOAHBIX KoJebanuii. VizmeHeHne co
BpEMEHEM 3apsiJia KOHAEHCATOpa U TOKA B
KoHTYype. ["apMoHHuecKkue KoiebaHus.
Awmiuntyna, dasza, 4acTtora, HMKINYecKas
yacToTa, nepuo. BekropHas nuarpamma.
CrnoxxeHne KosueOaHui.

10. 3aryxaromue KojaeOaHusI.

Bpewms 3aryxanus. Kputuaeckoe
comnpoTusiieHne. JJoOpOTHOCTH KOHTYpA.
BrinyxeHHbIE KOJleOaHus. Pe3oHaHc.
Nmnenanc. EMKOCTHOE M MHAYKTUBHOE
comnpotuBiieHne. Llenu nepeMeHHOro Toka.
3akon OMa AJist aMIUTATY .

11. DaexTpomMarHuTHOE TOJIE.

Buxpesoe anexrpuueckoe moie. Toku
®yko. Tok cmeneHus. Y paBHEeHH
MakcBesia. DeKTpOMarHUTHbIE BOJIHBL.
OmnsiTh ['epua.

/J1ex/

32

JlabopaTopHO-IIpaKTHUECKUE 3aHATHS.
1. DnekTpocTaTHKa.

2. 3aKoHBI IOCTOSHHOT'O TOKA.

3. Cuna Amnepa. Cuna Jlopenua.

4. MaraurHoe 1ose.

5. KonrponbHas Touka. /J1ab/

WJ1-2.011K-
4

J1.1
J1.2J12.1

Crncok
TEOPETHYESCKUX
BOIIPOCOB K
3aIIuTe
11abopaTOPHBIX
pabot
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JlaGopatopHsbie paboThI.

1. DnexTpousMepUTeIbHbIE IPUOOPHL
2. VccnenoBaHue 3aTyXaloOIHX KoJIeOaHMi
B IIOCJICJOBATEIILHOM KOHTYpE.

3. M3ydeHne >1eKTPOMAarHUTHOH
MHIYKIWH.

4. a) 3MepeHue COnpoTHBICHHS
METAUINYECKUX IPOBOAHUKOB U
3aBUCHMOCTH €T0 OT TeMIIepaTyphl.
I'pagynpoBKa TepMOIIapEbL.

6) Uzyuenue 3¢ dexra 3eebeka B
MeTaJuax.

5. OmsIT DpcTena.

/J1ab/

26

NJ1-2.0I1K-
4

JI1.1
JI1.2J12.1

Pa3znen 4. Hactb 4_Onrtuka. KBanToBas
(usuxa.




4.1

1. O6mue coiicTBa BOIH. Buabt

BoJH. [TomepedHbie U MPOIOTBHBIC BOTHEI.
YpaBHeHHE BOJHBI. XapaKTePUCTUKH
BOJIHBI U CBSI3b MEXY HUMH. BOIHOBOM
¢pont. dazoBast CKOPOCTb.
JuddepennunansHoe ypaBHEHHE BOJIHbBI
(Ha IpUMepe CTPYHBI).

2. Dueprus BonHbL. [ToTok

sHeprun. Bextop Ymosa. [Ipunimmn
cyneprno3unuy BojaH. CTOsiYHe BONHBI.
3. Ipunuun Iroiirenca.
I'eoMeTpryecKkas ONTHKA. 3aKOHBI
npesioMiIeHus ¥ oTpaxenus. [Tpusma.
JInazer. @opmyna TOHKOM JTUH3EL.
Cdepuueckas U xpoMaTuieckas
abepparuu.

4. Nntepdepenuus BoyH. Y CIOBUA

MaKCUMyMa U MUHUMYMa UHTEpGhEPEHIUN.

Onruueckuil myTs. IHTEHCUBHOCTH
cymmapHoi BonHbl. HTepdepenius
cBeTa. Y CIOBHS HAOIOICHUS
uaTepdepentmu cBera. KorepeHTHOCTS.
OmnbiT FOHra. HTepdepeHius B TOHKUX
mienkax. Konbua HetoToHa.
ITpoTuBOOTpaXKkaroIe IOKPHITHS.
Hurepdepomerpsl Maiikenbcona u Maxa-
Hennepa.

5. dudpakuus. [Tpuniun
['toiirenca-®penens. Merox 300 Openens.
[Inactunku ®@penens. [Iaruao Ilyaccona.
Judpaxuus Ha mwenu. Judpakuus Ha
peuierke. ' 1aBHbIE MAKCUMYMBI, IT1aBHbBIE
U BTOPUYHbIE MUHUMYMBI. CHEKTpaIbHbIN
aHaIu3.

6. [lonspuszanms ceera.
JIBynydyenpenomieHue B KpUcTaulax.
JInHeHO M UMPKYIAPHO MOJISPU3OBAHHBII
CBET ¥ METO/IbI €0 MOJIYYEHHU.

7. TennoBoe u3nyueHue. 3aKOH
Kupxroga. DkcrnepuMeHTaIbHbIE 3aKOHBI
TeIoBoro u3nydeHus. [ipoGuemsl
TEOPETHYECKOTO ONHMCaHUS TENJIOBOIO
m3nydenus. ['unoresa [lnanka.

8. ®otoaddekr. 3aKoHbI

¢dorodddekra 1 X 0OBICHEHNE HA OCHOBE
¢dortonHoI runotessl. TpynHocTu
¢doToHHOI runoressl. KopmyckynspHo-
BOJIHOBAsl TEOPHs CBETA.

6. OCHOBBI KBAaHTOBOM MEXaHUKHU

9. Bonns! ne bpoiins. BonHoBast
(GYHKINSA U ee CTATUCTHYECKUH CMBICII.
COOTHOIIIEHHE HEOTIPEECTIEHHOCTH.

10. YpaBuenwue llpéaunrepa.

CB0OOOHO ABUTAIOIIASCS YaCTHUIIA.
OtpaxkeHue yacTullpl OT Oapbepa.
TynuensHbli 3¢ dext. CBA3aHHbIE
cocrostHus. YacTuua B 6ECKOHEYHO
rI1yOOKOH MOTEHIMATIBHOI SMe.
KBanToBbIii ociipmisTop.

11. Atom Bomopoxa. Crostane
3JIEKTPOHHBIE BOJIHBI B KYJIOHOBCKOM
[OTEHIHANBHOM siMe. KBaHTOBBIE uncIa.
DHepreTU4ecKuil CrieKTp COCTOSHUN
3JIEKTPOHA B aToMe BojopoJa. M3nyuenue
aToma Bozopofa. [IpaBumia orbopa.
PaszpemieHHbIe U 3ampeIieHHbIe TIePEX0IbL.
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12. Monexynsl. KoBanentHas
XMMHUYECKas CBsI3b. DJIEKTPOHHBIM,
KoJIeOaTeNbHBIN U BpalaTenbHbINH
SHEPreTHYECKUE CIIEKTPBI MOJIEKYJIBL.
CrieKTpbl U3Ty4EeHHUS] MOJICKYIL.

13. BeiHyX1eHHO€E N3Ty4YeHHeE.

Jlazepsr.

14. OCHOBBI 30HHOH TEOPHH.

Mertaisl, OJIyNIPOBOIHUKH,
JUBJIEKTPUKY U MX 30HHAS CTPYKTYpa.
CoOcTBeHHas ¥ TPUMECHAst IPOBOAUMOCTh
[OJIyPOBOJHUKOB. ONTHYECKHE CBOUCTBA
MOJIYIIPOBOJHUKOB U JUIIEKTPUKOB.

15. Crpoenwue sipa.

PagmoaktuBHOCTE. THIIBI paTnOaKTUBHBIX
n3nydeHuil. Buner paanoakTHBHOTO

pacnana.
/Jlex/
42 JlaGopaTOpHO-NIPaKTHUECKUE 3aHATHS. 8 Na-1.011K- JI1.1 Crucok
1. BonHoBas onrtuka. 4 - JI1.2J12.1 TEOPETUIECKIX
2. 'eomeTpuueckast ONTHKA. 2.0IIK-4 BOIIPOCOB K
3. Mutepdepenuus. Judpaxuus. nJ1-3.0I0K- 3alIuTe
4. KoutponbHas Touka. /JIab/ 4 11a00PaTOPHBIX
43 JlaGopaTopHbie paboThI. 26 UJ-1.0I1K- J.1 Crncok
1. Onpenenenue HOKYCHOTO PACCTOSHHS 4 - JI1.2J12.1 TEOPETUIECKIX
cobuparolieii 1 paccenBaroIiei JIMH3. 2.0IIK-4 BOIIPOCOB K
2. UccnenoBanue naTepdepeHInm NA-3.0I1K- 3aIuTe
nazepHoro uznydenus. OnsiT FOHra.. 4 11a60PaTOPHBIX
3. ITonsipusanus cera. pabot
4. 3yueHue cuekTpa BOAOpOJa.
5. UccnenoBanne paanoakTHBHOCTH TpH
oMoty cueturka ['eiirepa.
/J1ab/
Pazpen 5. CamocTtosiTesibHast paboTa
5.1 CamocrosTenbHas paboTa BKIIOYaeT 19,5 | UA-1.0IIK- JI1.1
MPOpabOTKy JIEKIHMOHHOTO MaTepuaia, 4 NN- JI1.2J12.1
HOATOTOBKY K J1JaOOpaTOpHO- 2.0IIK-4
MIPAKTHIECKUM 3aHITHSIM, BEITIOJHEHNE
JIOMAITHETO 33aAaHKs, TOArOTOBKA K
BBINIOJTHEHHUIO U 3aIUTE Ja00PaTOPHBIX
pabor. /Cp/
5.2 CamocrosTenbHas paboTa BKIIOYaeT 35,4 | UO-2.0IIK- JI1.1
MPOpPabOTKY JICKIIMOHHOTO MaTepraia, 4 JI1.2J12.1
MOJITOTOBKY K J1a00paTopHO-
MIPAKTHIECKUM 3aHITHUSIM, BEITIOJTHEHHIE
JIOMAITHET0 33aaHKs, TOJrOTOBKA K
BBIIIOJIHEHUIO U 3alUTe 1a00PaTOPHBIX
pa6ort. IloaroroBka k craue sx3ameHa. /Cp/
53 CamocrostenbHas paboTa BKIIOYAeT 48,2 | UO-2.0IIK- J1.1
MIPOpabOTKy JIEKLHMOHHOTO MaTepuaia, 4 JI1.2J12.1
MOJITOTOBKY K J1a00paTopHO-
MIPAKTHIECKUM 3aHITHUSIM, BEITIOJTHEHHIE
JIOMAITHETO 33aaHKs, TOJrOTOBKA K
BBINIOJTHEHHUIO U 3aIUTE Ja00PaTOPHBIX
pabor. /Cp/
5.4 CamocrostenbHas paboTa BKIIOYAET 21,2 | UA-2.0IIK- J1.1
MPOpPabOTKy JICKIIMOHHOTO MaTepraa, 4 JI1.2J12.1

MOJITOTOBKY K J1a00paTopHO-
MPaKTHYECKHM 3aHITHSAM, BBITIOIHEHUE
JIOMAIITHET0 33aHus, IOJr0TOBKA K
BBIIIOJIHEHUIO U 3alIUTe 1a00PaTOPHBIX
pa6ort. IloaroroBka k craue sx3ameHa. /Cp/

Paznen 6. Koncyabranun




6.1

Koucynprauus no aucuumniune /KoHe/

0,8

VJI-1.011K-
4 UJI-
2.0I1K-4
WJ1-3.011K-
4

Pa3neu 7. IIpomexxyTouHasi aTTecTamust
(3K3aMeH)

7.1

ITonroroBka K 3x3aMeny /Jk3aMeH/

34,75

WJI-1.011K-
4 UJI-
2.011K-4
WJ1-3.011K-
4

72

Konrpons CP /KCPATT/

0,25

WJI-1.011K-
4 JI-
2.011K-4
WJ1-3.011K-
4

7.3

KonrakrHas pab6ota /KoncOx/

WJI-1.011K-
4 JI-
2.0I1K-4
WJ1-3.011K-
4

Paznen 8. Koncyabranumn

8.1

Koncynpranus no aucuuniaune /Kone/

0,8

WJI-1.01IK-
4 UJ1-
2.0I1K-4
WJ1-3.011K-
4

Paznen 9. IIpome:kyTouHas aTrecTanus
(3auér)

9.1

TToaroroBka k 3auéry /3a4ér/

8,85

WJI-1.011K-
4 UJI-
2.0l1K-4
WJ1-3.011K-
4

92

Konrakrhas pabota /KCPATT/

0,15

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

Pa3nen 10. KoncyasTauuu

10.1

Koncynpranus no aucuuniune /Konc/

0,6

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

Paznea 11. [Ipome:xyTouHasi aTTecTanus
(3x3aMeH)

TToxroroBka Kk 3k3aMeny /Ik3ameH/

34,75

VJI-1.011K-
4 UJI-
2.0I1K-4
WJ1-3.011K-
4

11.2

Kontpons CP /KCPATT/

0,25

VJI-1.011K-
4 UJI-
2.0I1K-4
WJ1-3.011K-
4

11.3

KonTakthas pabora /KoHcOK/

VJI-1.011K-
4 UJI-
2.0I1K-4
WJ1-3.011K-
4

Pa3znen 12. KoncyibTanuu




12.1 Koucynprauus no aucuumniune /KoHe/ 1 0,5 UJ-1.0I1K- 0
4 UJI-
2.0I1K-4
NJ-3.0IK-
4

Pa3znen 13. Ilpome:xyTouHas
aTTecTanus (3K3aMeH)

13.1 ITonroroBka K 3x3aMeny /Jk3aMeH/ 1 34,75 | UJ-1.0I1K- 0
4 UJI-
2.0IIK-4
WJI-3.0I1K-
4

13.2 Kontpons CP /KCPATT/ 1 0,25 WJI-1.0I1K- 0
4 N-
2.0I1K-4
W-3.0I1K-
4

13.3 KonrakrHas pab6ota /KoncOx/ 1 1 nJ-1.0I0K- 0
4 UA-
2.0IIK-4
WJ-3.0I1K-
4

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTEeILHAS 3aNIHMCKA

TlosicuutenbHas 3amnucka

1. Haznauenue ¢oHIa onleHOUHBIX cpencTB. OLEHOYHbIE CPEeCTBA MPEeAHA3HAYEHBI JUI KOHTPOJIA M OLICHKH 00pa30BaTeIbHbIX
JOCTIKEHHH 00yJalomuXcs, OCBOUBIIUX IPOrpaMMy yueOHOH TucHuruinHbl « DU3HKa.

2. ®oHA OLICHOYHBIX CPEACTB BKIIOYAET KOHTPOJILHBIE MaTepHabl IS IPOBEACHUS TEKYILET0 KOHTPOJSL B popMe  PasHOYpPOBHEBBIX
3aJJaHul, TMPOMEKYTOYHOMW aTTeCcTall B JOPME  BOIPOCOB U 33/IaHUi K 3a4eTy, IK3aMEHY

5.2. OueHo4YHbIe CpPeACTBA AJIsl TEKYLIEro KOHTPOJIs

KonTponsHast paboTta o MexaHHKe

Bapuant 1

1. ABTOOYC HabupaeT ckopocTth 10 M/c 3a 20 cex. OnpenenuTe pacCTOSIHUE, KOTOPOE OH MPOEJIET 3a BPEMs pa3roHa.

2. OnpeenuTe yCKOPEHUE JIbDKHUKA, CKAaThIBAIOIIET0Cs ¢ TOPKH ¢ yriioM HakiaoHa 30°. Koaddumuent tpenus 0.1. Kakyto
CHJLy HaJI0 IPUJIOKUTH, YTOOBI 3a€XaTh Ha 3Ty TOPKY, €Clid Macca JibbkHUKA 70 kr? ConpoTUBIEHUEM BO3/yXa IpeHEOpeyb.
3. Ompezenute KUHETUYECKYIO 3HEPIUI0 rUpbku Maccoil 100 r, nepBoHayaabHO HOAHATYIO HAa BBICOTY 1 M, B MOMEHT €€
najeHus Ha Hory. ColnpoTHBIeHHEM Bo3yXa IIpeHeOpedb. C KaKkoi CKOPOCTbIO OHA OyIET IBUraThCs B HIDKHEH TOUKe?

Bapuant 2

1. beryn npu 3a6ere Ha 100 M HaOupaet ckopocTh 10 M/c 3a 2 CeKyHABI U B ANBHEHIIIEM COXPaHSET €€ MOCTOSIHHOM.
Omnpenenure yckopeHue OeryHa Ha IIepBOM yJacTKe IIYTH M BpeMsl, 32 KOTOpOe OH ITPOOESKUT AUCTAHIIHIO.

2. Onpenenute cuity Tsiru 6eryHa Maccoit 70 Kr, eciii oH pasronsiercst 1o ckopocti 10 m/c 3a 2 c.

3. Onpenenute pabory, coBepiiaemyro 6eryHoM ¢ Maccoit 60 kr, passuBatomum cuiry Tsru 300 H, na aucrannuu 100 m.

Bapuanr 3

1. Tenexxka ckaTbIBAETCS 110 HAKIIOHHOM pelbce U IPOXOAUT IyTh 1 M 3a 2 ¢. Onpenenure yCKOpEHHE TENEXKU. 3a KaKoe
BpeMs OHa Ipoiiner paccrosHue 0.5 M?

2. Onpenenute KOAPPUIUEHT TPEHHUSI OOTHHOK O JIE/I, €CIIH Ha TOPKE JUTMHOW | M M BBICOTO# 5 CM YK€ TPYHO YCTOSTh.
3. IMyns maccoit 50 T, KBUTaroImascs Cco CKOPOCThIO 1 M/C, BThIKAETCsI B OAJUNTMCTUYECKUI MasgTHUK BecoMm (.5 Kr.
Omnpenennure CKOPOCTb MAsTHUKA IIOCIIE COYAPEHHUS U BBICOTY nmogbeMa. CONpPOTHBICHHEM BO3yXa IPeHeOpeyb.

Bapuant 4
1. Ckopoctb aBTOMOOMIIS Niepe TopMokeHueM 20 M/c, a TOpMO3HOH myTh 15 M. OnpenenuTe ycKOpeHHue aBTOMOOUIIS 1
BpEMsI TOPMOXKEHHSL.




2. Onpenenute cuity Tsru aBToMoOmis Maccoit 1000 kr, criocoOHOTo pa3BuTh ckopocTh 20 M/c 3a Bpems 10 c.
3. CxopocTb aBTOMOOMIIS Iepes TopMoxkeHueM 20 M/c, a TOpMO3HOH myTh 15 M. Onpenenure KUHETUYECKYH0 SHEPTHIO
aBTOMOOUIIS U paboTy cui TpeHus, ecau ero mMacca 1000 xr. Paccuuraiite cpeaHIo0 cuily TpeHuUs

Bapwuanr 5

1. Camoner pasronsiercst jo ckopocty 100 m/c 3a 10 ¢. Onpenenure MUHUMANbHYIO JUIMHY B3JI€THOU nojockl. Kakoil yinHa

JOJDKHA OBITh OCAJOYHAsI II0JI0CA, €CIIM YCKOPEHUE TOPMOXKEHUSI OyIET TAKUM e [0 MOYJII0, @ CKOPOCTb B MOMEHT KacaHUsl 3eMIIU
100 m/c?

2. Onpenenure kK03GQUINEHT yIPYrOCTH NPYKUHBI IMHAMOMETPA, €CIIH IIPH TTOIBEIINBAHNH Beca B | KT OH pacTsruBaeTcs

Ha | cM.

3. XOKKEeHCT OpocaeT KaMeHb BECOM 2 KI' €O CKOPOCTBIO 5 M/C U B pe3ynbTaTe oTKarbiBaeTcs Ha 0.5 M. Onpenenure

KO3 QUIMEHT TpeHHs, eclIi Macca XOKkeucra 80 Kr.

Bapuanr 6

1. Teno nagaer ¢ yckopeHueMm cBoOOIHOTO MajieHus B TeueHue 2 ¢. Onpenenure NpoiIeHHbIA MyTh U CKOPOCTh B KOHIIE JIBHXKECHUSI.

HauvanpHast CcKOpOCTbH paBHA HYIIO.

2. JIBDKHHUK CKaThIBA€TCS C TOPKU BBICOTOW 5 M M AHOM ckioHa 10 M. Onpenenure CKOPOCTh B HIXKHEH TOUKe, eciii Ko3dduiueHt
tpenus paeH 0.1. ConpoTuBIIeHHEM BO3yXa MpeHeOpeyb.

3. [Tyns maccoit 40 T ABUTraeTcst CO CKOPOCTHIO | M/C 1 Tonagaer B OaIucTuuecKuit MasTHUK Maccoit 400 r. Onpenenure CKopocTh

rocye coyaapenus. Kakas gouis s3Hepriuu nepeisia BO BHyTPEHHIOO IIPH COYAapeHNN?

Bapmuant 7

1. Teno 6pocaroT BepTUKAIBLHO BBEPX €O CKOpocThio 20 M/c. Onpenenute BBICOTY U CKOPOCTh Tella 4epes3 3 Cek.

2. Tenexxka ckaThIBAETCsI 10 HAKIOHHOMU pelibce U NPOXoauT myTh 1 M 3a 2 c. Macca Tenexku 200 I, HAKJIOH pesibChl 6 €M Ha
1 M. Onpenenure cuiny 1 KoadduimeHt TpeHus. byer nu Tenekka cKaThIBaThCs, €CIIM HAKJIOH Oyner 2 cM Ha 1 m?

3. JIBDKHUK MOCIIe CITYCKa C TOPKHM KaTHUTCS TI0 TOPU30HTAILHOW TIOBEPXHOCTHU C HAa4aJIbHOW CKOpoCcThio 5 M/c. Kakoe
paccrosiHue OH mpoeaeT, ecnu koddunmeHt tpenus 0.1 a macca nbpkHEKA 70 Kr? CONpPOTHBICHHEM BO3yXa MpeHeOpeyb.

Bapuant 8

1. Teno OpocarT BEpTUKAILHO BBEPX CO CKOPOCTHIO 15 M/c. Jlo KaKkoii BBICOTHI MOgHUMETCS Tesio? OnpeennTe BEICOTY U
CKOpOCTh Teja yepes 3 cex.

2. Onpenenure yCKOPEHHE JIBDKHUKA, CKaThIBAIOLIET0Cs C TOPKHU BBHICOTON 5 M 1 aiuHOoM 10 M, eciau ko3 puimenT tpenns
paseH 0.1. 3a kakoe BpeMsl JIbDKHUK CKaTUTCs ¢ ropku? COnpoTHBIEHHEM BO3/1yXa IpeHeOpeyb.

3. 'mMHACT KPYTUT «CONMHBIIIKO». OTpesienuTe CKOPOCTh THMHACTA B HIDKHEH TOUKE TPACKTOPHUH, €CIIH PACCTOSIHHE OT
MepeKJIaJINHBI 10 IIeHTpa Macc 1.2 M, a CKOpOCTh B BEPXHEH TOUKE paBHA HYIIO.

Bapuant 9

1. ITyns BeIIETENA U3 PYXKBS O CKOpocThio 300 M/C BepTHKAILHO BBEpX. PaccunTaiiTe BHICOTY MOABEMA MYJIH ¥ BpeMs
nogseMa 0e3 yueTa COpOTHUBIICHHS BO3AYXa.

2. beryH 3a 2 cexyH[pbl paszronsiercs 10 10 m/c, a moToM Bce BpeMst IBUTaeTcsi C TOW )K€ CKOPOCThIO, TaK KaK eMy MeIllaeT
CHJIa CONpOTUBIEHNs Bo3ayxa. Onpenenute k03 GumenT TypOyIeHTHOrO CONPOTUBIIEHHs], eclid Macca OeryHa 70 Kr.

3. Onpenenute paboTy, KOTOPYIO HAJI0 COBEPIINTH, YTOOBI MOAHATH Maccy 50 kr Ha 1 M.

Bapuanr 10

1. Yckopenust cBoboHOTO mazienus Ha Jlyne paBHo 1.62 m/c2. Ha kakyro BBICOTY CMOXKET MOANPBITHYTh KOCMOHABT, €CJI Ha
3emite BBICOTa €ro MPBDKKa cocTaBisia 1 m?

2. Onpenenute KOAPPUIUEHT TPEHUS JIBDK O CHET, €CJIM MUHUMaJIbHAasl BBICOTA TOPKH JUTHHOW 10 M, C KOTOPO#i eriie MOXHO
CKaTUThCS, paBHa | M.

3. Xokkeuct J0BUT Waitdy maccoii 400 r, aBuraronryrocsi co ckopoctbto 30 m/c. Onpenenure pacCTosIHUE KOTOPOE MPOEeT
XOKKEHCT I10 JIbAYy, eciu ero Macca 80 kr, a koadduuuenT TpeHus paser 0.01. ConpoTupieHreM Bo3ayxa IpeHeOpeyb.

Bapuanr 11

1. MammHa CTOJIKHYJIach CO CTEHOM U MpH 3TOM cMsitachk Ha 20 cMm. HalinuTe yckopeHue u BpeMs CTOJIKHOBEHUsI, €CIIU
CKOpOCTb Tepe]] cToJIKkHOBeHHeM 10 m/c.

2. OnpenenuTh cUly TATH aBTOOyca Maccoit 10 T, ecitu oH pasronsiercs 1o ckopoct 10 m/c 3a 10 c.

3. Yenosek Maccoit 70 Kr 6e:KUT co ckOpocThio 10 M/C 1 3anphIrMBAET HA TIOKOSIIYIOCS TeIeKKy Maccoit 100 kr.

Onpeaenure CKOPOCTb, C KOTOPOI OyAeT ABUTaThCs TeJekKKa BMECTe ¢ uesioBekoM. Kakyro paboTy coBepiiiaeT 4enoBek, 4To0Obl
yIepKaTbcsl Ha TeNexKe?

Bapuant 12

1. Ilpu ynape MOJIOTKOM IIO TBO3/IIO TOT BOLIEN B IepeBO Ha 5 cM. ONpeleuTe yCKOPEHUe MOJIOTKA U BPeMs €ro
TOPMOJKEHUS, €CIM HadalbHasi CKOPOCTb paBHa 10 m/c.

2. Onpenenute KOAPPUIUEHT YIIPYrOCTH JTOCKH, €CITH MO TSHKECTHIO YeoBeka Maccoi 80 kr oHa mporubaercs Ha 5 mM. Ha
KaKyI0 BeJTMYMHY OHA MPOTHETCS MO YeI0BeKOM Maccoit 60 kr?

3. MomnoTtok co ckopoctbio 10 M/c u Maccoit 400 r yaapsieT 1o reo3/i0, OCTaHABIMBAETCA, a TOT 3aXOUT B JIEPEBO HA 5 CM.
Omnpenenure paboTy CUIIBL TPEHUS U CPEAHIOK CUITY TPEHUSL.

Bapuanr 13

1. 3emis Bpamaercs Bokpyr ConHua co ckopocThio 30 km/c u coBepIuaeT 06opor 3a 365.24 nueil. Halinure paccrosHue 10




Counia. CkoJIbKO BpeMeHH noTpedyercs cBeTy, uTo0bl mpoiTi oT CouHia 10 3emiu (CkopocTh cBeta 299 972 km/c)?

2. ABroMoOuUIIb cI0COOEH pazorHaThes 10 ckopoctd 10 M/c 3a 2 ¢. Onpezenure nNpeenabHblil yTol HaKJIOHA FOPKHU, Ha

KOTOPYIO OH CMOXKET 3aeXaTb. TpeHUEM U CONPOTUBIEHUEM BO3lyXa IPEeHEOpeUb.

3. Teno ckarbiBaeTcst ¢ ropku BeIcOTOHR 10 M 1 yriom HaksioHa 30 rpagycos. Onpezaenute paboTy CUIbI TPEHHUS.

Bapuant 14

1. OnpenenuTe TMHEHHYIO CKOPOCTH BpaieHus 3emin Ha mupote Cankr-IletepOypra (60°) u 'opHo-Aunraiicka (52°).

Pannyc 3emmu 6371 km. Cmoskere u Bel, BEUTETEB Ha caMolieTe TpaskJaHCKOW aBUAIUH Ha 3ariaj], MPIJIETETh B KOHEYHBIN ITyHKT B
TO K€ Bpemsi?

2. MasitHuk Maccoit 1 kr otknonnnn Ha 30 TpagycoB OT MONOXKEHUsT paBHOBecus1. OnpenenuTe yCKOpPEHHE MAasITHUKA U CHITY
HATSDKCHUS B HaYaJIe JIBIKCHHUS.

3. Masrthuk maccoit 1 kr ¢ 1nuHOi Huty 1 M oTiIoHMIH Ha 30 rpasycoB OT OJ0XKeHUs paBHOBecHs. Kakoil ckopocTsio

Oyner 001aaTh MasTHUK B HIDKHER Touke TpackTopuu? CONpOTUBIEHHEM BO3LyXa U MAacCOU HUTU NPeHeOpeUb.

Bapwant 15

1. Bopor xonojua paguycom 0.2 M Bpamaercs ¢ yckopeHnueM 1.4 m/c2 B Teyenue 2 ¢. OnpenenuTe yriioBble YCKOPEHNUE,
CKOPOCTb, a TaKXKe JTUHY BEPEBKH, KOTOpas pa3MOTAeTCs 3a 3TO BpeMs.

2. Onpenenure MpeaebHYI0 CKOPOCTh, KOTOPYIO MOKET Pa3BUTh OryH Maccoi 50 KI ¢ TIIOMIA/IbI0 TIONEPEUYHOTO CCUCHHUS

0.5 M2, pazpuBaromuii cuiy Tsru 250 H, ecnu ko3 dunnent TypOyIeHTHOro CONpOTUBIEHU paBeH 3.5 Kr/M3. 3a kakoe BpeMs OH
npoOexut aucranuuio 100 m?

3. Kamens maccoil 10 kr nagaet ¢ BeicoTsl 10 M u Habupaet ckopocTs 12 M/c. Onpenenute paboTy CHIIbI COIPOTUBICHUS
BO31yXa.

Kpurepun onenxn

OrieHKa BBICTABIISACTCS B 4-X Oa/UTBHOM IIKajIe:

— «OTJIMYHOY», 5 BBICTABISIETCS B CIIydae, €ClM CTyAeHT BIoaHMI 84-100 % 3amanmii;
— «XOpOIIOoY, 4 — ecIH CTYEHT BBITOTHUI 66-83 % 3amanuii;

— «YIIOBJIETBOPUTENILHO», 3 — €CIIU CTYIEeHT BhIoiaHUI 50-65 % 3ananuii;

— HEYAOBJIETBOPUTEIBHOY, 2 — MeHee 50 % 3amanuit

Crucok TCOPETHYCCKUX BOIIPOCOB K 3alIUTE J'Ia60paT0pHI>IX pa60T

JlaGopatophas pabora Nel VzyueHune paBHOYCKOPEHHOT'O IBUXKEHUS

1. 3anumunTe HopMyIbl IepeMeIIeH st U CKOPOCTH IJIsl PABHOYCKOPEHHOTO JIBM)KEHHUS.

2. OOBSICHUTE UACIO IKCIIEPUMEHTA, TOSCHUTE X0 pa0OThI U MPOKOMMEHTHUPYUTE MOJTyYeHHBIC Pe3yJibTaThl. Kakoi BEIBO MOYKHO
c/ienaTh Ha UX OCHOBaHUU?

3. PaccMoTpHTe CHIIBI, JICHCTBYIOIIHME HA TEIEKKY, U H300pa3uTe ux rpaguyecku. [lodeMy MOKHO CUNTATh ABUKCHUE
PaBHOYCKOPEHHBIM?

JlaGoparophas pabota No2 M3yueHne 3aKOHOB TUHAMUKHU

1. Copmynupyiite 1l 3akon HetoTona. Kak 3aBUCHT yCKOpEHHE TENIEKKH OT €€ Macchl?

2. O0BsCHUTE LIEJb KaXIOT0 YIPaKHEHUS M SKCIIEPUMEHTAIIbHYIO 4acTh paboThl. Kak 3aBHCUT yCKOpeHHE OT Cuilbl?
CoBnajaer Ju pe3ysbTaT SKCIIEpUMEHTa C TEOpHen?

3. Kaxkwue cunsl geiicTBYIOT Ha TenexKy? [lodemMy MOXKHO CUHTATh €€ IBIKEHHE PaBHOYCKOPEHHBIM? Y 1acTCsl I IPOBECTH
9KCIIEPUMEHT, €CIH YCTAaHOBKY HOTPY3HUTh B KHIKOCTH?

JlaGoparophas pabota Ne3 VzmepeHue CKOPOCTH MK MPU TOMOIIH 0aJUIMCTHYECKOTO MasiTHUKA

1. 3akoH coxpaHEeHHUsI UMITyJIbCca. Y CIIOBHE 3aMKHYTOCTH cucTembl. Heympyrwuii ynap.

2. 3aKOH COXpaHEHHs MeXaHU4YeCcKoH sHepruu. OnuImTe npeBpalleHus SHeprun B 1abopaTopHoOii pabore.
3. BriBog paboueii popMysl.

Jlab6opaTopHas padota Ne4 I3mepenue MoMeHTa uHepLuU MasTHUKA O6epOeka

1. Mowment unepuuu. Teopema IlIteiinepa.

2. MomeHT cuibl. OCHOBHOE ypaBHEHHUE JJMHAMHUKH BPaIaTEIbHOTO IBUIKEHHS

3. BeiBoa paboueii (hopmyibl

JlaGopatophas pabota Ne4 Mexanndeckue KonaeOaHus

1. Yro Ha3biBaeTcs konebanuem? Kiaccudukanus konebaHuii.

2. CB#13b mapaMeTpoB KoJeOaHuii ¢ mapaMeTpaMu  KosiebaresbHoit cructeMbl. @opMyssl ToOMCOHA. 3aBUCHT JIH TIEPHOT
KoJIe0aHus OT aMIUIUTYAbI?

3. BiusieT M 4MCIO OTCYMTHIBAEMBIX KOJICOaHUT HA TOYHOCTh ONIPEACIICHHsI BPEMEHH OJJHOTO KOJIe0aHHs MasTHUKA?

4. OnummTe npeBpalieHue YSHEPTuu Mpy KoJieOaHUsX.

5. [MapameTpsl KoJeOaHui: aMIUINTY A, (a3a, 4acToTa, MEPUO/I.

6. Kak usmenunTcs nepuo]| kojaebaHuii MaremMarnieckoro MasitHuka Ha Jlyne? Kak u3MeHUTCS nepuo]| KojeOaHui, eciu
YBEIMYUTH [UTMHY HUTHU B 4 pa3a?

Kpurepun onenxn

Kaxnas naGoparopHas paboTa oLeHUBaeTcs B 5 6amioB, U3 HUX 3 Gania — 3a OTBETHI HA KOHTPOJIbHbIE BOIPOCHL, 2 Oasia — 3a
BBINIOJIHEHUE U 0QopMIIeHHE JTa00paTOPHBIX padoT.

- OLIEHKA «OTIMYHO» BBICTABISETCS CTYJEHTY, €CJIH OH IIPABUIILHO BBIIOIHWI U3MEPEHUS], TPAMOTHO O(QOPMUI UX PE3YIIBTATHL B




BHJE TabuI ¥ rpahMKOB, BEPHO MPOU3BEI OLCHKY MOTPEUIHOCTEH H3MEPEHHHN, IPABUIIBHO IPOM3BEN Pacu€Thl 0 pabovnm
(dopmynam, cenan BBIBOIbI, JIOTHUECKU BHITEKAIONIE 3 SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB, IPABIIEHO OTBETHI HA KOHTPOJIBHBIC
BOIPOCHI, MMPOJAEMOHCTPUPOBAB SICHOE MMOHUMaHKE (PU3UKU N3y4aeMOro SBJICHHS M CYTH IPOBOJUMOTO KCIIEPHUMEHTA

- OLICHKA «XOPOILIO» BBICTABISACTCS CTYACHTY, €CJIM OH MPABHIBHO BBIOJIHUI H3MEPEHHUSI, IPAMOTHO O()OPMHIIT HX PE3yJbTATHI B BHIC
TaOMUI U TpaUKOB, BEPHO MPOM3BEN OLICHKY MOTPEITHOCTEH N3MEPEHHH, MPABIIBHO MPOU3BEN pacyéThl 10 pabouuM Gopmynam,
[PaBUIIBHO OTBETHII Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOMPOCOB, IPOICMOHCTPUPOBAB IIOHUMAaHUE (DH3UKH H3y4aeMOTO SIBJICHUS U
CYTH IPOBOJMMOTO IKCIICPHMEHTA;

- OLICHKA «yJOBJICTBOPUTEIILHO» BBICTABIISICTCS CTYICHTY, €CIIH OH MPABHIBHO BBIIIOJIHII H3MEPEHHsI, 0QOPMIUT UX PE3yJIbTATHI B
BUjie TaONHUI[ U TpaMKOB, MPOU3BEN OLIEHKY MOTPEIIHOCTEH N3MEPEHU, TPOU3BEN pacu€Thl o pabounm Hopmyram, OJHAKO MPH
9TOM UMEJIHUCh HEKOTOPBIC HEAOUYETHI, P OTBETE HA KOHTPOJIbHBIC BOIPOCHI MPOJIEMOHCTPUPOBAI JIUIIh 3HAHUE OCHOBHBIX 3aKOHOB,
CBSI3aHHBIX C U3y4aeMbIM SIBICHHEM

Bomnpocs! k 1a6opaTopHbIM paboTaM IO MOJEKYJIAPHON (usuke

JlaGoparophas pabora 2.1. OnpeneneHue ra30Boi MOCTOSHHON METOZOM OTKauKu
1. Uneanbhslii ra3. Ypasuenue Knaneiipona-MeHnzeneesa.

2. Kak onpenenuTs Maccy rasa, 3Has €ro JAaBlIeHHE, 00bEM U TeMIIEpaTypy

3. BeiBoa paboueii (hopmyibl

JlaGoparophas pabora 2.2. 3y4enue 3akoHa boitns-Mapuorra

1. U3omporeccsl. Tunsr n3onporeccos. ['a30BbIe 3aKOHEI.

2. M306pa3ure uzorepmy B koopaunarax p(V) u pV(V).

3. Kak u3 ypaBaenus Knaitnepona-MeHieneeBa OnpeieUTh KOJIMIECTBa BeniecTBa? MEHsIOCh JIM KOJHYECTBO BELISCTBA B
BallleM dKCIEepHUMEeHTe?

4. [Touemy BbI YBEpEHBI, YTO B JJaDOpATOPHOI paboTe HAOIIOAANM UIMEHHO H30TEPMUYECKHIT ITpoliece, a He KaKoi-HUOY b
npyroit? Ilouemy TemnepaTypa He MeHsIach?

5. Kak ObI MeHs1ach TeMIieparypa ra3a B Ciib(OHe, eciiv Obl cxkaTue ra3a 0buto aguadarnyeckum? Uro He0OX0AUMO
M3MEHUTH B YCTAHOBKE, YTOOBI COKaTHE U3 M30TEPMHUUECKOTO CTANIO0 aAnadaTnIecKuM?

JlaGoparophas pabora 2.3. M3mepenue mokazarens aauadbatsl Metogom Knemana-/lesopma

1. TlepBoe HaYaIO TEPMOMHAMUKH

2. Anuabaruueckuii mponecc. 3akoH Ilyaccona. [Tokazatens aguabarst

3. M30x0pHslii nporecc.

4. ITouemy pacT€T aBICHHUE B COCYAE MOCIE TOT0, KaK 3aKpbITa Kphimrka? OnpenennTe, HACKOIBKO N3MEHUIACh TEMIIEpaTypa rasa.

JlaGoparophas paborta 2.4. M3mepenue Ba3kocTH Macyia metogoM CTokca

1. 3akonsl HetoroHa. PaBHOeiicTBYOIIAs. 11300pa3uTe cuitbl, IGHCTBYIOIINE HA IIAPUK B MacJe.
2. Bszkoe tpenne. @opmyna Ctokca.

3. BeiBoa paboueii (hopMyibl

JlabopaTopHas padota 2.5. bpoyHoBckoe apumxenue yactul. OnsiT Ileppena

1. BpoyHOBCKO€E ABHXKEHHUE.

2. ®opmyna bonblmMaHa.

3. IToueMy MEHAETCS KOJIMUECTBO YACTHUI] C BEICOTOM?

4. Ilouemy B ropax BO3IyX pa3pspKeH?

5. Onpenenute BBHICOTY, HA KOTOPYIO MOXET TIOAHATHCS MOJIEKYJIa a30Ta U YacTuIla Kpacku ¢ oobemoM V=10-21 M3 npu
T=280K B nosne cuibl TxKECTH 3eMIIH.

6. Kak nu3MeHUTCs KOHLEHTpPALs YaCTULl Ha HEKOTOPO BBICOTE IIPU YBEIMUEHUH TEMIEPATYPHI?

Jlab6opaTopHas padota 2.6. M3MepeHue BIaXXHOCTU BO3LyXa IICUXPOMETpoM ABrycra

1. Yto Takoe abCOIIOTHAS U OTHOCUTEIIbHAS BIAXKHOCTh, YIIPYTOCTh IapoB?

2. Kak MeHseTcs TemnepaTypa KUIKOCTU Ipy ucnapeHun. Ilouemy?

3. Kakoil nap Ha3bIBaeTCs HACHIIEHHbIM? YKa3aTh [10 U30TEPME PEaIbHOTO ra3a 00JIaCTU ¢ HACHILCHHBIM TapoM. Kak 3aBucur
JaBJIeHNe HACBHIIIEHHOTO 1apa OT TeMIIepaTypbl?

4. Kak MeHsieTcsi Macca )HKOCTH, HaXOISIICHCS B KOHTAKTE C MapOM, C TEYEHHUEM BPEMEHH, €CIIH Nap a) HACHIIICHHBIH, B)
HeHachImeHHbIH. Kak MeHsercs TemmnepaTtypa JKUAKOCTH B 3TOM clrydae?

5. Uro Takoe cKpblTas TemnoTa ucnapenua? Kaxk oHa 3aBUCHUT OT TeMIeparypbl?

6. Kak 3aBucUT TeMIepaTypa CMOUYEHHOI'O TEPMOMETPA OT OTHOCUTENbHOM BllaskHOCTU? [Touemy?

Kpurepuu onenku

Kaxnas naGoparopHas paboTa oLeHUBaeTcs B 5 6amioB, U3 HUX 3 Gania — 3a OTBETHI HA KOHTPOJIbHbIE BOIIPOCHL, 2 Oasia — 3a
BBINIOJIHEHUE U 0opMIIeHHE JTa00paTOPHBIX paboT.

- OLIEHKA «OTIMYHOY» BBICTABISIETCS CTYACHTY, €CIIM OH IIPABHIBHO BHITONTHII H3MEPEHHS, TPAMOTHO 0()OPMHIT HX Pe3yNbTaTH B
BHJE TaOuII ¥ TPaHKOB, BEPHO MPOU3BEN OLEHKY IMOTPENIHOCTEH H3MEPEHHH, TPABUIIBHO TIPOM3BEN PacuéTsl Mo pabounm
(opmynam, cenan BHIBOABI, TOTHYECKH BBITEKAOIINE M3 SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB, IPABUIBHO OTBETHI Ha KOHTPOIBHBIE
BOMPOCEHI, TIPOJIEMOHCTPHPOBAB SICHOE TIOHIMaHNE (U3UKH M3y4aeMOTO SIBIICHUS U CyTH IIPOBOJUMOTO SKCIIEPUMEHTA

- OLIEHKA «XOPOLIO) BBICTABIIAETCS CTYAEHTY, €CIIU OH MPABUIbHO BBIIOIHUI U3MEPEHUS, FPAMOTHO 0(OPMUII UX PE3yIbTaThl B




BHJE Ta0uI ¥ TPaHKOB, BEPHO MPOU3BEN OLEHKY MOTPENIHOCTEH H3MEPEHHH, TPaBUIIBHO TIPOM3BEN PacuéTsl Mo pabodunm
(hopMyaM, IPaBUIbHO OTBETUI Ha OOJBIIMHCTBO KOHTPOJBbHBIX BOIIPOCOB, IIPOJEMOHCTPUPOBAB IIOHUMAHUE (HU3UKU U3Y4aeMOro
SIBJIEHUS U CYTH IIPOBOJUMOTO 3KCIEPUMEHTA,;

- OLIEHKA «yJOBJIETBOPUTEIBHOY» BBICTABIIAETCS CTYJEHTY, €CIIM OH IPABUIILHO BBINOIHUI U3MEPEHUs, 0DOPMUIL UX PE3yIbTAThI B
ByJIe Tabnu1 U rpaduKoB, IPOU3BEN OLIEHKY IOTPEIIHOCTEN U3MEpEHU, NPOU3BEN pacuéThl 0 pabouuM GopMynaM, OJHAKO IPU
9TOM UMEJIHCh HEKOTOPhIE HEAOYETHI, IPU OTBETE HA KOHTPOJIbHBIE BOIIPOCHI ITPOJIEMOHCTPUPOBA JIMIIb 3HAHUE OCHOBHBIX 3aKOHOB,
CBSI3aHHBIX C U3y4aeMbIM SIBJIIEHHEM

CIHCOK TEOPETHIECKUX BOIIPOCOB K 3aIIUTE JIAOOPATOPHBIX PaboT MO pasaerry «IeKTPOMarHeTU3M»

JlaGoparophas pabota 3.1. DieKTpor3MepHUTENbHbIC TPHOOPHI
. [lonsiTHe s1eKTprdYecKor IemH.

. O603HaueHre NpuOOPOB U AIEMEHTOB AIEKTPUUECKOH LETIH.
. Cuna toka. [IpaBuiio BKIIIOYEHHS B LIEMb aMIIepMETpa.

. Hampsbxenwue. [IpaBiiio BKIIOYEHHS B LIEMb BOJIBTMETPA

. ConpotuBieHue.

. 3akoH OMa 1 yyacTKa IeTnH.

. 3akoH OMa /17151 TOJTHOH LienH.

. 3aKOHBI IOCIENOBATENFHOTO COSANHEHNS COIPOTHBIICHUM.

. 3aKOHBI apaIENEHOTO COSMHEHHUS COTTPOTUBIICHHN.

O 001N U B~ Wi —

JlaGoparophas pabora 3.2. MccrnenoBanue TeMepaTypHO 3aBUCIMOCTH CONPOTHUBIICHUS! METAIUTMYECKHUX ITPOBOIHIUKOB METOI0M
MOCTOBOH cxeMbl YHuTcToHa. ['panynpoBka TepMonapsl

1. 3akon Oma Ju1g yyacTka M JUis IOJHOM LETH.

2. 3aBHUCUMOCTH CONPOTHUBIICHUS NPOBOJHMKA OT €r0 FeOMETPUYECKUX MTapaMeTpoB. Y IeNIbHOE CONpoTUBiIeHHE. MI3MeneHue
YIIEIBHOTO COMPOTHBIICHUSI METAIIOB C TEMIIEPATypPOr

3. MocroBas cxema

4. TlpaBuia cJIOXEHHS COMPOTHBICHUIN

5. Tepmo3AC. Tepmomnapa

Jlab6opaTopHas padota 3.3. OnsIT Opcrena

1. 3akon buo-CaBapa-Jlannaca. IIpaBuio npaBoro BUHTA.

2. HapucyiiTe KOH(QUIypaluIo CUIOBBIX JMHUH BOKPYT IPSIMOTO TOKA.

3. CMmorxeM 11 Mbl OOHAPYXUTh JEHCTBUE TOKA, €CIIU COPUEHTUPYEM IIPOBOAHUK Homepek cunoBblx auHui MIIT 3emnn?
4. Kak nomkeH 3aBUCETh OT CHJIBI TOKa tgl], ncxoas u3 reopun?

JlaGoparopnas pabora 3.4. deppomarueruku. MccnenoBanie KpHBOi HAYaIbHOTO HAMATHUYMBAHUS METOJIOM CHSITHUS TIETIIN
THCTepe3nca

1. Tunsl MmarHeTukoB. HamarauueHHOCTh. MaruuTHas BOCIPUUMUYUBOCTD U IPOHUIIAEMOCTb.

2. ®eppomarneruku. Ocu aérxkoro HamarunuuBanus. Jlomensl. CTaJinu Ha4aJIbHOTO HAMarHUYMBaHUs Qeppomarteruka. Kpusas
Ha4aJIbHOTO HAMAarHUYMBAHUS.

3. Ietns rucrepesuca. Kospuutusnas cuna. OcraToyHa UHIYKIHUS.

4. Xectkue u Markue GpeppoMarHeTUKU

5. OnucaTh NPUHIMNI JEHCTBHUS YCTAHOBKH

JlaGoparopHas pabota 3.5. DieKTpoMarHuTHast UHAYKIHS

1. YTto Takoe MarHUTHBIA NOTOK?

2. SIBnenue snexTpoMaranTHOM nHAYKIMU. 3akoH Dapanes. [Ipasuno Jlenma.

3. Kakue BUTKHM atOT OOJIBIINI BKIIa/ B MOSBICHUS HHAYKIMOHHBIX TOKOB: OJNMKHUE WIIH JalbHUE K MarHuty?

4. Kak MeHsieTcsi ”THAYKIMOHHBIN TOK IPH NEpEMEHE HaIlPaBJICHUs JIBHKESHUSI MarHuTa?

5. YUro npoucxoaut ¢ 3JIC UHAYKLIUY B OAUMHOYHOM BUTKE IIPU NEPECEUEHUN MATHUTOM €r0 INIOCKOCTH?

6. Kak 3aBUCUT cHJIa HHIYKIIMOHHOTO TOKa OT CONPOTUBIIEHUS KaTymku? B kakoil kaTylike Tok Oy/er Oojblie: U3 TOHKOIO WX
TOJICTOTO MPOBOAA (AJHMHA KAaTYIIEK OANHAKOBA, BUTKH IUIOTHO NMPHIEXKAT APYT K Apyry)? [loyemy KaTynIku AenaioT U3 MEAH, a He U3
JKenesa, HanpuMep?

7. Kak 3aBucut napametp [ OT MarHuTHOW MHAYKIKUU Marauta B opmyse (13.5)? Kak 3toT napamerp U3MEHHUTCSI, €CITU
OTO/IBUHYTH KaTYIIKY MOJAJIbIIe OT MarHura?

8. B xaxom ciayuae DJIC unaykuu GoJblile: €CId MarHUT PacllooXKeH B LIEHTPE KaTYIIKU WIH Y ee cpe3a?

9. BriBog paboueil hopmyIbl.

10. O6bsicHUTE CBOU HAOIIOJEHUS U PE3YNIbTAThl SKCIEPUMEHTOB.

JlabopaTopHas padota 3.6. M3yueHue 3aTyxaroluX Kone6aHuii B I0CIEN0BATEILHOM KOHTYPE

1. DnekTpomMarHuTHbIC KoJeOaHHUs B KOHTYPE U MX XapaKTepUCTHKU. [IpeBpalieHue s3Hepruu B KoHType. @opmyna Tomcona

2. 3aryxatomiue koyebanus B KoHtype. Koagduuunenr 3aryxanus. Bpems penakcanuu. JlorapupMuueckuii JeKpeMEeHT 3aTyXaHusl.
Kpurngeckoe conporusnenwue.

3. Kak u3MeHuTCs BUJI 3aTyXaroIuX KojieOaH!ii Py U3MEHEHHUH: a) EMKOCTH, 0) MHIYKTUBHOCTH, B) CONPOTUBIICHUS?

Kpurepuu onenku

Kaxnas naGoparopHas paboTa oLeHUBaeTcs B 5 6amIoB, U3 HUX 3 Gaiia — 3a OTBETHI HA KOHTPOJIbHbIE BOIPOCHL, 2 Oasia — 3a




BBINIOJTHEHUE M 0QOPMIICHHE Ta00paTOPHBIX padoT.

- OLICHKA «OTJIMYHO» BBICTABISCTCS CTYJCHTY, €CIIH OH IPABUIILHO BBIMOIHII U3MEPEHHSI, TPAMOTHO O(OPMHIII UX PE3YIIbTAaThl B
BUJIe TaONHUI U TPpaUKOB, BEPHO MPOU3BEI OLICHKY MOTPEITHOCTEH U3MEPEHHIA, MPaBUIIBHO MPOU3BEN pacyEThI 10 pabOIuM
(dopmynam, cenan BBIBOIbI, JIOTHUECKU BHITEKAIONIE 3 SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB, IPABUIEHO OTBETHI HA KOHTPOJIBHBIC
BOIPOCHI, MMPOJAEMOHCTPUPOBAB SICHOE MMOHUMaHKE (PU3UKU N3y4aeMOro SBJICHHS M CYTH IPOBOJIUMOTO KCIIEPHUMEHTA

- OLICHKA «XOPOIL0» BBICTABIISCTCS CTYACHTY, €CJIH OH NPABUIILHO BBITIOJHIIT H3MEPEHHUS, TPAMOTHO O0(pOPMIIT UX PE3YJIbTATHI B BHIC
TabnHIl ¥ rpa)uKOB, BEPHO MPOMU3BEI OLICHKY MOTPEITHOCTEH U3MEPEHHH, MPABUIBHO MPOU3BEN PacyEThl 1o pabounmM Gopmyiam,
[PaBUIIBHO OTBETHII Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOMPOCOB, IPOICMOHCTPUPOBAB IIOHUMAaHUE (DU3UKH H3y4aeMOTO SIBJICHUS U
CYTH IIPOBOJMMOTO IKCIICPHMEHTA;

- OLICHKA «yJOBJIETBOPUTEIBLHOY» BBICTABIISCTCS CTYJCHTY, €CIIH OH MPABUILHO BBIMOIHII U3MEPEHUsI, 0DOPMUIT HX PE3YJIbTATHI B
BUJIE TaOIHUI U TPpaUKOB, MPOU3BEN OLICHKY TOTPEIIHOCTEH U3MEPEHU, MPOU3BEN PAcUETHI MO pabourM (opMyNaM, OJHAKO MPU
9TOM UMEJIHUCh HEKOTOPhIE HEAOUYETHI, P OTBETE HA KOHTPOJIbHBIC BOIPOCHI MPOIEMOHCTPUPOBAI JIUIIb 3HAHUE OCHOBHBIX 32KOHOB,
CBSI3aHHBIX C H3Y4aEMbIM SIBICHHEM

Crucok TCOPETHYCCKUX BOIIPOCOB K 3allIUTE J'Ia60paT0pHI>IX pa60T 10 OINTHKE U aTOMHOM (1)I/I3I/IKC

JlaGoparophas pabora Nel Onpenenenue GOKYCHOTO paCCTOSIHUS JIMH3bI

1. 3akoHBI IPEIOMICHHUS U OTPAKEHUSI.

2. ®opMyna TOHKO# JTHH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUS OT Painyca KPUBU3HBI TIOBEPXHOCTEH JIMH3BI M [TOKA3aTeNs
npenomierns. CoOuparoniye 1 pacCenBaloIIne JINH3BI

3.®opMupoBaHKe U300paKEHUS cOOMparOLIel 1 pacCcerBAaOLIEH JTMH3aMU.

4. Metoapl onpeneneHus (POKYCHOTO pacCTOSIHUS JIUH3.

Jlab6opaTopHas padota Ne2. JIazepHoe uznyuenue. Mutepdepenuus. [lonspusanus ceera.

1. MaTepdepennus. YcaoBus MakcCuMyMa UM MUHUMYMa IIpU UHTepdeperuu. KorepeHTHOCTb.

2. Omnbit FOHra (6unpusma @peHerns)

3. Uutepdepenius B TOHKUX TuieHKaX (kojbla Herotona). [Touemy unTepdepeHnys He HaOaoAaeTCs Ha TOJICTHIX IJICHKAX?
4. Ionsipuzanus ceeta. [lomspuzamus npu oTpakeHUH OT AUIIEKTPUKOB. Yol bproctepa. [lomsipuzaropsr. 3akon Mamoca.

JlaGoparophas pabora Ne3. [ludpakuus cera.

1. ITpunnun I'toiirenca--Openens.

2. Meron 301 @peHens.

3. dudpaxuust Ha 1mend. BeraucnuThb yrisl qudpakium, Npu KOTOPHIX B MIETH HAOII0JaeTCs YeTHOE YUCII0 30H DpeHens.

4. Nudpaxuus Ha penieTKe: IIaBHbIe MAKCUMYMBI, [NIAaBHbIE MUHHUMYMBI.

5. BropuuHble MUHHMYMBI. MeTO/ BEKTOPHBIX AuarpaMm. [1ocTpouTh quarpaMMebl [Uis Clly4asi TpeX ILIeliei, ecli pa3HoCTh (a3
MEX/y BOJHAMH, MPUXOASIIMMHU U3 COCEIHHX LIelei, paBHa /3, m/2, 2m/3.

JlaGopatopnas pabota Ne4.CrieKTpbl U3Ty4CHHS

1. 3axons! npenomienus u otpaxkenus. ducnepcus. [Ipenomienue csera B mpusme.

2. @opmyna ToHkoi muH3bL. Dokyc. OnTrdeckas ock. Kakoll my4ok BBIIIET U3 IMH3BI, €CJIM UCTOUHUK CBETA PACIIOJIOKHUTH
B Touke (okyca?

3. YcTpoicTBO U PUHLUI PaOOThl IPU3MEHHOTO ClieKTporpada.

4. KBaHToBbI€ uncia. DHepreTuyeckue ypoBHu. Hapucyiite Bus siekTpoHHOro odnaka juis 1s, 2p, 3p, 4d cocrosHuil.

5. CriexTphbl u3ydeHus ra3oB. M3nydenue aromoB. PaspelieHHbIe U 3anpelieHHbIe iepexoibl. [loueMy HaOmro1aeMblii BaMu
CIIEKTP HE COZEPIKUT BCEX LBETOB?

6. CepranbHble 3aKOHOMEPHOCTH M3TYYSHHS aToMa Boopoaa. KakuM mepexonam COOTBETCTBYIOT HaOMIOaeMble BaMHU
JMHUAU?

Jlab6opaTopHas padota Ne5.Cueruuk I'eiirepa.

1. YcTpolicTBO cueTunKa U IPUHLUI JeHCTBUSL.

2. OOBACHUTb CUETHYIO XapaKTEPUCTUKY CUETUHKA.

3. PaguoakTuBHOCTb. TUIIBI paJHOAKTUBHBIX PacaoB.
4. Tunsl paInOaKTUBHBIX U3JIYY€HUH U UX CBOHCTBA.

Kpurepun onenxn

Kaxxpass nabopartophas paboTa oleHHBaeTCs B 5 0aJUIoB, U3 HUX 3 Oaiiia — 32 OTBEThI HA KOHTPOJIBHBIC BOIIPOCHI, 2 Oaiia — 3a
BBINIOJTHEHUE M 0QOPMIICHHE Ta00paTOPHBIX padoT.

- OLICHKA «OTJIMYHO» BBICTABISCTCS CTYJCHTY, €CIIH OH IPABUIILHO BBIMOIHII U3MEPEHHSI, TPAMOTHO O(OPMHIII UX PE3YIIbTAaThl B
BUJIE TaONHUI U TPpaHKOB, BEPHO MPOU3BEI OLIEHKY MOTPEITHOCTEI U3MEPEHHA, MPAaBUIILHO MPOU3BEN pacyEThI IO pabOIuM
(dopmynam, cenan BBIBOIbI, JIOTHUECKU BHITEKAIONIE 3 SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB, IPABIIEHO OTBETHI HA KOHTPOJIBHBIC
BOIPOCHI, MPOJAEMOHCTPUPOBAB SICHOE MMOHUMaHKE (PU3UKU N3y4aeMOro SBICHHS M CYTH IPOBOJIUMOTO KCIICPHUMEHTA

- OLIEHKA «XOPOLIO» BBICTABIAECTCS CTYACHTY, €CIIH OH IIPABHIBHO BHIIIOJIHWII H3MEPEHHUs, IPAaMOTHO O(OPMIIT HX PE3yIbTATHI B BHJE
TabnuIl ¥ rpa)uKOB, BEPHO MPOU3BEI OLICHKY MOTPEITHOCTEH U3MEPEHHH, MPABUIBHO MPOU3BEN PacyEThl 1o pabounmM Gopmyiam,
MPaBUIBHO OTBETWJI Ha OOJBIIMHCTBO KOHTPOJBHEIX BOIIPOCOB, MPOAEMOHCTPHUPOBAB IIOHUMaHUE (DM3UKU M3Y4aeMOTo SIBICHUS U
CYTH TIPOBOJIIMOTO SKCIICPUMEHTA;

- OLICHKA «yJOBJIETBOPUTEIBbHOY» BBICTABIISACTCS CTYJCHTY, €CIIH OH MPABUILHO BBIMOIHII U3MEPEHUsI, ODOPMUIT HX PE3YIbTATHI B
BUJIE TaOIHUI U TPpaUKOB, MPOU3BEN OLICHKY TOTPEIIHOCTEH U3MEPEHU, MPOU3BEN PAcUETHI MO paboUrM (opMyNaM, OJHAKO MPU




9TOM HUMEJINCh HCKOTOPHIC HeI[O‘IéTI:I, IIpHU OTBETEC HAa KOHTPOJIBHBIC BOIIPOCHI IIPOAECMOHCTPHUPOBAJI JINIIb 3HAHUE OCHOBHBIX 3aKOHOB,
CBS3aHHBIX C N3YyYaCMbIM SIBJICHUEM

5.3. Tembl NHCBMEHHBIX PadoT (3cce, pedpepaThbl, KypcoOBbIe PadOTHI U AP.)

IIucemenHEIC pa6OTLI Ipy peajim3ali JUCHUTUIAHBI HE MPEAYCMOTPCHBL

5.4. OueHo4HbIe CpPeACTBA IS POMEKYTOYHOM aTTeCTAIUH

Bompocs! k 3x3ameny (1 cemectp)

. Kunemaruka. Tpu crioco0a omucanus nonoxkenus Touku. Tpaekropus. [1yTe. [lepemerneHue.

. Cxopoctb. Cpennsisi CKOpoCTh. MTHOBEHHAS CKOPOCTh. CBS3h CKOPOCTH U KOOPAMHATHI.

. Yckopenue. CBsi3b yCKOPEHUS, CKOPOCTU U KOOPAUHATHL.

. PaBHOyCKOpEHHOE NMPSMOJIUHEHHOE ABUKECHUE.

. I'paduueckoe npencraBicHue KHHEMATHYECKUX 3aBUCUMOCTEH.

. KpuBonuneitnoe npmxenune. HopMmanbHOe U TaHT€HIIMAIBHOE YCKOPEHUE.

. JIBrKeHue 1o OKpYKHOCTH. YTJIOBbIE KOOPJUHATA, CKOPOCTh, YCKOPEHHUE, UX CBSA3b C JPYTMMHU KUHEMAaTHUYECKUMU
BETMYMHAMHU.

8. Ilepsriii 3akoH HetoToHa. HEpLManbHble CUCTEMBI OTCUETA.

9. Macca. Imnynbce. Cuna. PaBHoaeiicTByromas cuin. Bropoit 3akon HeroTona. Bumsr cu.

10. Tpetuii 3axkoH HproTOHA. 3aKOH COXpaHEHUs UMITYJIbCA AJIsl MAaTepUaIbHOU TOYKHU U CUCTEMBI TEJl.
11. Pabota cwbel. KuHeTHaeckas SHepTHs.

12. KoncepBaruBHsbie cuibl. [loTenuunanbuas sueprusi. CBS3b CHIBI U MOTEHLIKANA.

13. 3akoH cOXpaHEHHUS SHEPTUH U MaTePHAIHHON TOUKH B TI0JI€ KOHCEPBATUBHBIX CHIL.

14. 3aKOH COXpaHEHHUsI YHEPTUH JIJIsl CUCTEMBI TeJl B T10JI€ KOHCEPBATUBHBIX CHIL.

15. 3akoH coxpaHeHHUs YHepTrUuu. Buabl sHEpPTHH.

18. Yopyruit yaap

19. MoMeHT ummysbca. MOMEHT CHIIBI. Y paBHEHHE MOMEHTOB.

20. 21. AbconrotHo TBepnoe Teno. MomeHT nHepuuu. Teopema lreiinepa. dusnyecknii CMBICII MOMEHTa UHEPLIUH.
22. MOMEHT UHEPIIUN CTEPIKHS.

23. MOMEHT UHEpLMHU LUIUHIPA.

24. OcHOBHOE ypaBHEHHE AUHAMHUKH BPAIIaTEIFHOTO ABIKCHHSA. AHAJIOTHA MEX Iy NOCTYNATEIFHBIM U BparaTeIbHbIM
JIBUKECHUEM.

25. 3aKoH cOXpaHEHHsS MOMEHTA UMITYJIbCa.

26. Kunetudeckasi SHEpTHs BPAIIAIOMIEToCs Tea.

27. KonebatenbHoe nBmKeHUE. ['apMOHMYECKUe KOJIeOaH s, UX CBOWCTBA M XaPaKTCPUCTUKH.

28. YpaBHeHHe KoJIeOaHU sl Tpy3a Ha TIPY)KHHE.

29. YpaBHenue konebaHui 1uist rpy3a Ha nojsece (GU3MUECKU MasITHUK).

30. 3aryxatomue KoyreOaHusl.

31. Beinyxnennsle kosiebanus. Pezonanc.

32. OCHOBBI THAPOIMHAMHUKH

NN AW

Kpurepun ouenku:

- OIICHKA «OTJIMYHOY BBICTABIIACTCS CTYACHTY, €CIIM ObUI JaH MCUEPIIBIBAIOIINNA OTBET Ha MOCTABJICHHBIC BOIPOCHI, BEICTYIUICHHE
rPaMOTHOE, C TOYKHU 3peHUs (PHU3UKH - apryMeHTUpoBaHHOe. CTyICHT BJIaJIceT HATJSIIHBIMU CIIOCOOAMU TIPEICTABICHUS
nHpOpMaH

- OIICHKA «XOPOIIO» BBICTABISICTCS CTYICHTY, €CIIM  OBUIM JaHBI BCE OTBETHI HA MOCTABJICHHBIC BOIIPOCHI, HO HEAOCTATOYHO
TIOJTHO.

- OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABIISICTCS CTYICHTY, €CJIM OH OTBETHJI HE HA BCE MOCTABJICHHBIC BOIIPOCHI , TPH OTBETE
WCTIBITBIBAI 3aTPYAHEHHS , TOBOPIJI HEJOCTATOYHO YBEPEHHO.

- OIICHKA «HEYIOBJICTBOPUTEIBHOY BBICTABIISICTCS CTYJICHTY, €CIIU CTYICHT HE CMOT BBIIIOJHUTH [TOCTABJICHHYIO 33/1a4y.

Bompocs! k 3x3ameny (2-i cemecTp)

. T'azoBeie 3akonbl. 3akoH JlanpToHa. MosipHbIil 00beM. YpaBHeHne Knaneiipona - Menaeneesa.

. Uneanbupiit ra3. OCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KMHETUYECKOH Teopuu (M.K.T.) UI€aJIbHOTO rasa.
. BHyTpeHHsist sHepTHs naeaIbHOTO ra3a. YNUCio CTeneHel cBOOOIb.

. [lepBoe Havano Tepmonunamuku. Pabora rasa. Teruiora.

. MU3oTepmuueckuii mmporiecc.

. 306apHslIii npouecc.

. M30xopHBIii nporecc.

. Annabarnyeckuii npouecc. 3akoH [lyaccona. Ypasuenue Ilyaccona.

. TenmoeMKoCTh yaenbHas 1 MOJISIpHAs. TeII0eMKOCTh IPH PAa3IHYHBIX H30IPOIIeccax.
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10. Termossie marmmHbl. [ukin Kapro. MakcuManbHBIN K.I1.J1. TETUIOBOW MalTuHBI. BTopoe Havayio TepMoInHaMUKH
(nmoctynat Tommcona).

11. DHTpOmHUs Kak QYHKIHS COCTOSHUS TePMOAMHAMHYECKOH cucTeMbl. [IpuBenenHas terora. I3MeHeHne SHTPOITHH
UJICaJBHOTO ra3a MMPH Pa3JIMYHbIX H30Mporeccax. MI3MeHeHnEe SHTPOIHY TIPU HATPEBAaHUK U (Pa30BBIX TEPEX0ax

12. Cpenssas qymHa CBOOOIHOTO MPOoOeTa MOJIEKYII, €€ 3aBUCHMOCTh OT Pa3JIUYHbIX MTapaMeTpOB.

13. Ucnapenue u konaencanus. Kunenue. Haceienssiit nap. BiaaxxHocTs Bo3ayxa.

14. CBoiicTBa u cTpoeHue xuakocteil. [loBepxHoctHOe HaTsDKeHUE. Ko pHummeHT moBepXHOCTHOTO HATSIKEHUS.
CBo0o/1Hast SHEPTUs TOBEPXHOCTH >KUIKOCTH.

15. BoustHre mpuMecei Ha TOBEpXHOCTHOE HaTshkeHHe. [[0BepXHOCTHO-aKTHBHBIE BeliecTBa. CMauynuBaHue.

Kpurepun onenku:

- OLIEHKA «OTJIMYHO)» BBICTABIISIETCS CTYJICHTY, €CJIM OBl JaH MCUEPIBIBAIOIINI OTBET Ha ITOCTABJICHHBIC BOIPOCHI, BEICTYIUICHHE
IpaMOTHOE, C TOYKH 3peHUs PU3HUKHU - apryMeHTupoBanHoe. CTyIeHT BlIafeeT HarJJHBIMH CIIOCOOaMH IIPEeCTaBICHHS
nHpopmManuu

- OLIEHKA «XOPOILI0) BEICTABISACTCS CTYICHTY, €CIIM OBUIM JaHbI BCE OTBETHI Ha [IOCTaBJICHHBIE BOIPOCH, HO HEJOCTATOYHO
TIOJTHO.

- OLICHKA «Y[IOBJIETBOPHUTEIILHOY» BBICTABIISETCS CTYJCHTY, €CIM OH OTBETHJI HE Ha BCE IIOCTABICHHBIC BOIIPOCH! , IPH OTBETE
UCIIBITBIBAJI 3aTPYAHEHHUS , TOBOPHII HEJIOCTATOYHO YBEPEHHO.

- OLICHKA «HEYHOBIIETBOPUTEIILHOY» BEICTABIISACTCS CTYIEHTY, €CIIM CTYAEHT HE CMOT BBIIOJIHUTB IIOCTABICHHYIO 3a/1a4y.

Bompocs! k 3au€ty (3-it cemectp)

1. Onexrpuueckuil 3apsaa. DnekTpocTaTudeckoe B3auMoaencTaue. 3akoH Kymnona.

2. Dnexrpocrarudeckoe nose. Hampsokeanocts noist. [Tpuaiin cyneprosurin. CHIOBBIE IWHUH TOJIS.

3. DreKTpUUeCcKHil MOTeHIHa. DKBUIOTEHIIMAbHBIE MOBEPXHOCTU. CBsI3b MOTEHIMANA C HANPSY)KEHHOCTHIO
3IEKTPHUECKOTO TOJI.

4. Konnencatopsl. [lnockuit koHAEHCATOP. 3aKOHBI CIOKEHUSI eMKOCTEH

5. DHeprus IeKTpudecKoro mois. O0beMHasl INTOTHOCTh SHEPTHH.

6. Onextpuueckuil Tok. Cuna Toka. DnekTpoasukyas cuna. Croponnue cunsl. Hanpsxenune. 3akon Oma. Y nensHoe
COTIPOTHBIICHHE.

7. ITnotHOCTH TOKA. 3akoH OMma B nuddepennmansaoit popme. MomHOCTh Toka. 3akoH OMa 715 TTOTHOM [eTH. 3aKoH
Joxoyns—Jlenua.

8. 3axon bruo-Casapa-Jlarutaca. MarHuTHOE 10JIe KPYTrOBOT'O BUTKA U TIPSIMOTO TOKA.

9. MaraurtHoe 1oJie JBUTAIOIIerocsi TOUeYHOTO 3apsaa

10. JleiicTBre MarHUTHOTO TIOJISI HA TIPOBOJ ¢ TokoM. Cuita AMmiepa. TpakToBKa ONMBITOB AMIIepa B TEepPMUHAX MAarHUTHBIX
WHAYKIHUA U CUIL.

11. OpuenTupytomiee nelicTBUE MAarHUTHOTO TIOJISI HA KPYTOBOW BUTOK C TOKOM. MarHUTHBI MOMEHT. [ umore3a Amrepa.
12. JleiicTBMe MarHUTHOTO MOJIsI HAa ToueuHbIH 3apsia. Cuna Jlopenua. Yactuia B mOCTOSHHOM MarHUTHOM TOJIE.

Kputepuu onieHuBaHUs:

- «3a4TEHO)» BBICTABIISIETCSI CTY/ICHTY, €CIIK ObUT  JIaH UCYEPIIBIBAIOLIMI OTBET Ha MIOCTABJICHHBIE BONPOCHI, BHICTYIICHHE
rpaMOTHOE, C TOYKHU 3peHUs (PHU3UKH - apryMeHTUpoBaHHOE. CTYICHT BJIaJIceT HATJSIIHBIMU CIIOCOOAMU TPEICTABICHUS
nHbOpMaH

- «HE3aYTCHOY» BBICTABJISCTCS CTYICHTY, €CJIA CTYACHT HE CMOT BBITIOJIHUTH IMOCTABJICHHYIO 3a/1a49y.

Bomnpocs! k 9k3ameny (4-# cemectp)

. Bonusl. Bune! BosiH. [Tonepeynsie U Mpo10abHBIE BOJHBI. Y paBHEHUE BOIHBI.

. XapaKkTepHUCTHKHU BOJIHBI M CBSI3b MEXy HUMH. BoiHOBO# (poHT. Pa3oBas ckopocTs.

. nddepennmansHoe ypaBHEHHE BOJIHBI. BOTHBI Ha CTpyHE.

. DICKTPOMArHUTHBIC BOJHEI

. DHeprus BoaHbL. [ToTok sHEeprun. BekTop YMoBa.

. [Ipunnun cynepnozunyu BoH. CTOSYHE BOJIHBI.

. [Tpuamnun [ofirerca. 3akoHbBI peJOMIICHUS B OTpaxeHws. [Ipu3Mma.

. JInnzsl. @opmyna ToHKOH nuH3BL. Cepuueckas U XxpoMaTnieckas abeppanunm.

. NaTepdepentius BoH. Y CIOBUS MaKCHMyMa M MUHUMYMa HHTep(hEpeHITHH.

10. Ycnosust Habmoaenust narepdepenunu ceeta. KorepeHTHOCTD.

11. UaTepdepeHnus B TOHKAX TUICHKAX.

12. OnbiT FOHTa

13. Iudpakuwus. [punanun [roiirenca-Openens. Meton 300 @penerns.

14. Andpakiys Ha meny.

15. Mudpakuus Ha pemeTke. [ 1aBHbIe MAaKCUMYyMBI, TJIaBHBIE U BTOPUYHBIE MUHUMYMBI. CTIEK-TpaTbHBIN aHAN3.
16. TTonsapusanus ceera. J[BymyuenpenomiaceHe B KpUCTalIax.

17. JIluHelHO MOJSAPU30BAHHBIN CBET M METOJIBI €0 MOJIYUYEHHUSI.

18. DnnMnTHYeCKH MOISIPU30BAHHbIM CBET M METOJIBI €r0 MosTydeHus1. VIcKyccTBeHHast aHU30TPO-TIHSL.
19. TemmoBoe nuzny4yenue. 3akoH Kupxroda. DkcriepuMeHTanbHbIe 3aKOHBI TETTIOBOTO U3ydeHus. [Ipodiembr
TEOPETHYECKOro OMUCAaHUs TEIUIOBOTO H3iyuyeHus. [ unoresa [Inanka.

20. ®oroaddext. 3akoHbl HoTodDPeKTa 1 UX 00BICHEHNE HAa OCHOBE POTOHHOM TUITOTE3BI.
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21. TpynaocTtr poTOHHOM TUTOTE3BI. KOPITyCKYJISpHO-BOTHOBAS TEOPHS CBETA.

22. Bosnbl e Bpoitns. BosHoBas hyHkuus n ee cratuctudeckuii cMbicil. COOTHOLIEHNE HEOPe-elICHHOCTH.
23. Ypapuenue [Ipenunrepa. CB0OOIHO ABUTAIOMIASCS YaCTHIIA.

24. OTpakeHHe YacTHUIIBI OT Oapbepa.

25. YacTtuia B 6€CKOHEYHO ITyOOKOM MOTSHIIMATBHON sIME.

26. TyHHenbHbIN 3P eKT.

27. AtoM Bomopoaa. CTosiare BOJTHBI B KYJIOHOBCKOH MOTEHIMAILHOU siMe. KBaHTOBBIE Ynciia. DHEPTETUIECKUH CIIEKTP
COCTOSIHHH B aTOME BOJOPO/a.

28. Uznydyenue aroma Bogopona. [IpaBuna or6opa. Pa3pemeHnpie 1 3anpenieHHbIe TIePEX0IbI.

29. Mounekynbl. KoBaneHnTHast Xumudeckasi CBsI3b.

30. DneKTpOHHBIN, KOJICOATENbHBIN U BpaIlaTeIbHBIN YJHEPTETUIECKUE CTICKTPHI MOJICKYJIbI.

31. CrieKkTpsl U3ITy4eHUST MOJIEKYIL.

32. BeinyxaeHHoe usnnyueHue. Jlazepsl.

33. PagroakTHBHOCTbH. THITBI paIMOAKTUBHBIX U3Ty4eHUH. BUIbI pagroakTHBHOTO pacriaja.

Kpurepuu onenku:

- OIICHKA «OTJINYHOY BBICTABIIACTCS CTYJCHTY, €CJIA CTYACHT MOJHOCTHIO BIAACET BAXKHEHIINME (HU3NICCKIMHU TOHATHIMH,
BBIJICIICHHBIMH [T 3ay9UBaHI, IPAKTHIECKOE YMEHHUE ITOKa3aHo 0e3 3aMeYaHnil ¥ TEOPETUIECKHUI BOIIPOC PACKPHIT
HOJHOCTBIO.

- OIICHKA «XOPOIIO» BBICTABISIETCS CTYIEHTY, €CIH  CTYACHT CBOOOIHO BIIa/ICeT BAKHEHITNMH (PU3NISCKUMHU TTOHITHSIMU,
BBIICJICHHBIMU AJIS1 3ay4MBaHUSI, HO MPAKTUUECKOE YMEHHE [T0KA3aHO C 3aMEYAaHUSIMU WM TEOPETUYECKHUIl BONIPOC PACKPBIT HE
TIOJTHOCTBIO.

- OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABIISICTCS CTYICHTY, €CJIH CTYJACHT YaCTHYHO BJIAJICCT BAKHCHIIIUMYU (PU3HUCCKUMHU
MOHATHUSMH, BBIICIICHHBIMHE TS 3ayYUBaHMS, HO TIPAKTHUECKOE YMEHHUE IM0-KAa3aHO C 3aMEUYaHMSIMH W TCOPETHUECKHUI BOIIPOC
PACKPBIT HE MOJIHOCTBIO.

- OIICHKA «HEYIOBJIETBOPHTEIHHOY BBICTABIICTCS CTYJCHTY, €CIIU CTYACHT HE BIIaJceT BAXKHEHIINMH (PH3MUECKIMH OHATHSIMH,
BBIICTICHHBIMU JJIs1 3ay4YMBaHMUsI, WM HE MOKA3aHO NMPAKTUYECKOE YMEHHE, WM HE PACKPBIT TEOPETUUECKUI BOMPOC.

6. YHAEBHO-METO/JNMYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHasi TUTepaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue H3natenscTBo, T On. axpec
JI1.1 [I'paGosckuii P.1. Kypc ¢usuku: yuebHoe nocobue ais By30B Cankr-IlerepOypr:
Jlanb, 2009
JI1.2 | Amurpuesa E.N. ®dusuka: yueOHoe ocodue Caparos: Aii [Tu Op | http://www.iprbookshop.ru
Menua, 2019 /79822 html
6.1.2. lono/iHUTeIbHAS JIUTEPATypa
ABTOPBI, COCTaBUTEIHN 3arnaBue WsnarensctBO, TOA On. agpec
JI2.1 | Tpodumona T.H. Kypc ¢pusmnku: yuebHoe nocobue uis By30B Mocksa: Beiciias

mkoJja, 2003

6.3.1 IlepeyeHs NpPOrpaMMHOro odecnedeHust

6.3.1.1 | MS WINDOWS

6.3.1.2 | MS Office

6.3.1.3 | Kaspersky Endpoint Security ans 6usneca CTAHAPTHBIN

6.3.1.4 | LibreOffice

6.3.1.5| NVDA

6.3.1.6 | PE]1 OC

6.3.1.7 | SAunexc.bpaysep

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | baza nanHbIX «DneKkTpoHHAs OMOIHOTEKa ['OpHO-ANTaiCKOTO rOCYJApPCTBEHHOTO YHUBEPCHTETA)

6.3.2.2 | DnexrpoHHO-O6ubMMOTeuHas cuctema [IPRbooks

6.3.2.3 | MexBY30BCKasl 2JIEKTpOHHast OubnuoTeka

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

JUCKYyCCUus




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUMIIJINHBI (MOAY JIA)

Homep ayantopnu

Haznauenmue

OCHOBHOE OCHALIEHHE

112 b1

JlabopaTopust 3NEKTPUIECTBA M MATHETH3MA.
VYueOHast ay JuTOpHs AJIsl IPOBEICHUS
3aHATHUH JCKIIMOHHOTO THIIA, 3aHATUH
CEeMUHAPCKOT0 THIA, KYPCOBOTO
MPOCKTHPOBAHUS (BBIIIOJHECHHS KYPCOBBIX
paboT), TPYNIOBEIX U WHAWBUIYIBHBIX
KOHCYJIbTAIIHi, TEKYIIEr0o KOHTPOJIS U
MPOMEXKYTOYHOM aTTeCTALIHI

I'eneparopsl. Marasuns! conporusiennii. Ocumniorpagsl.
Perynsatop nanpspxkenust 3kBA 220/250B. DnekrpomMartur.
MopnynbHo-yueOnslii kommieke MYK-OM1 "DnekrpudectBo
n maraetu3M". CteHapl: «B Mupe HAyKH U TEXHUKHY,
«[lecsaTuunblie npuctaBkuy, «Paboyas nporpammay,
«Cucremay. Pabouee mecto npenonasatesns. [Tocamodanbie
MecTa 00yJaroImuxcs (10 KOJTHYECTBY 00YUAFOIIIXCS)

108 b1 VYueOHast ay JUTOPHS AJIsl IPOBEACHUS Jlaboparopnas ycranoBka "Heynpyroe coynapenue
3aHATHHA JEKIIMOHHOTO THUIIA, 3aHITHHA (u3HUECKUX MasTHUKOB", JTabopaTopHas yCTaHOBKA
CEMUHApPCKOI0 TUIlA, KypCOBOI'O "Yupyroe coynapenue ten". JlaboparopHast ycraHOBKa
MIPOEKTUPOBAHUS (BBITIOJTHEHHS KYPCOBBIX "Mastauk O6epb6eka, crenn "Cucrema Cu".
pabor), TpyNIOBBIX U UHIMBHIYaJIbHBIX I TanreHUMpPKYIIb, cecapHbIil HAOOP, CUETYHK CEKYHAOMED.
KOHCYJBTAIINH, TEKYIIEro KOHTPOJIS U [Tocagounsie MecTa 00y4aromuxcs (TI0 KOJTHMYECTBY
MPOMEXYTOYHOH aTTecTaluu oOyyaromuxcs), pabodee MECTo NpernoiaBares,
y4eHUIecKas JoCKa
109 b1 Jlaboparopust MOJIEKYISAPHON (PUHKH. YCTaHOBKY IJIs: U3YUEHUS Ta30BBIX 3aKOHOB; ONIPEICIICHHS
YueOHast ay JUTOPHS AJIsl IPOBEICHUS K03(h(hpULKEHTa TMHEHHOTO PACIIUPEHHUS; OTIPEICIICHUS
3aHATHH JEKIIHOHHOTO THIIA, 3aHATHI KO3 HUIHEHTa BAZKOCTH KHUIKOCTH; OTIPEICIICHIUS
CEMUHAPCKOT0 THIIA, KypPCOBOTO pa3mMepoB OPOYHOBCKHX YaCTHIL; ONPEICIICHHS
MPOEKTUPOBAHUS (BBIIOIIHEHHS KYPCOBBIX KO3 pHIIEHTa TOBEPXHOCTHOTO HATSKCHHUS; N3yUCHHS
pabor), TpyNIOBbIX U UHIMBHYaJIbHBIX annabaTHYecKuX MPOLECCOB; onpeaeeHus koddduunenra
KOHCYJBTAIINH, TEKYIIEro KOHTPOJIS U TEIUIOTIPOBOAHOCTH; OIIPEACIICHHUS TeIUIOEMKOCTH.
HMPOMEKYTOUHON aTTeCTaluu Kommnekc "®usnueckuil MpakTUKyM 110 MOJIEKYJISIPHOI
¢usuke". Habop neMoHcTpaIoHHbIi "I"a30BbIe 3aKOHBI U
CBOMCTBa HachIEHHBIX MapoB". Hacoc BakyymHbIil
Komosckoro. Ctenapl yaeOHbIe. MaHOMETp BOJSHOM,
METPOHOM, MUKpPOMaHOMETpP. MUKPOCKOIIBI, HAOOP
apeoMeTpoB, Tpanchopmarop (Perymstop HanpskeHHS
PHIII), anextporneyds Mainas, DJISKTPOILIUTKA JlabopaTopHasi.
Crenppl: «JlecaTimaHble IPUCTaBKN», «OCHOBHBIC 3aKOHBI»,
«Cucrema Cl», «Texunka 0ezonacHoCcTH», «POpPMYIIBD».
[Tocamounbie MecTa 00yJarOIUXCs (110 KOIUIESCTBY
oOyuarommuxcs), pabodee MECTO MPENnoJaBaTes,
y4eHHIecKas JoCcKa
221 B1 JlaGopaTopusi ONTUKU M aTOMHOHW (PU3HKH. VYcTaHOBKa JUIs ONIpEeNIeHUs] pe30HAHCHOT 0 MOTeHIaa
Y4eOHast aymuTOpHs I IPOBEICHUS meronoM @panka u ['epma OIIK 02. Cuétunk ['eitrepa,
3aHATHUI JIEKIUOHHOTO TUIIA, 3aHITHIA TpyOKku criektpaibHbie TCY ¢ BBICOKOBOJIBTHBIM
CEMHHAPCKOTO THIIA, KyPCOBOTO HUCTOYHUKOM, criekTporpad. MoxymsHO-y4eOHBIH KOMITIEKC
MIPOEKTUPOBAHUS (BBITIOJTHEHHS KYPCOBBIX «KBanToas ontuka». MYK-OK (mip-Bo OOO «OrnbITHBIE
pabort), TpyNIOBBIX U UHIMBHYaJIbHBIX npudops», HoBocubupck). MoaynbHO-y4eOHBIH KOMILIEKC
KOHCYJIbTAITUH, TEKYIIETO KOHTPOJIS 1 «Du3nueckne 0CHOBHI 3IeKTpoHUKH». MYK-®OD1 (p-Bo
HIPOMEKYTOUHON aTTeCTaluu OO0 «OmnsiTHBIE TPpHOOPBI», HoBocuOupek). [Tocamounsie
MecTa o0ydaronuxcs (10 KOJTUIECTBY 00yJaroImxcs),
pabouyee MecTo mpernoaBaTess, y4eHHUecKas J0cKa
412 Al Kabuuer 6mosornueckoii xumnn. YueOHas Pabouee mecTo npenogasarens. [locagounbie MecTa JIst
AyAMTOPHS JUIS IPOBEACHUS 3aHATUI oOyy4aromuxcs (10 KOJIMYECTBY 00YJaIOIINXCS).
JIEKIIMOHHOTO THIIA, 3aHATUN CEMUHAPCKOTO | YdeHuueckas J0CcKa, MyJIbTUMEAUINHBIN POEKTOP, IKPaH,
THIIa, KypCOBOT'O IPOESKTHPOBAHUS HOYTOYK, PEaKTUBBI, BEChI, ”HBEHTAPh JJIsl 00CITy>KUBAHUS
(BBIIIOJIHEHNUS KYPCOBBIX padoT), TPYMIIOBBIX | yueOHOro 000pyI0BaHMs, OJIKH AJISl XpAaHEHHs! y4eOHOTO
Y MHIVBHUTyaJIbHBIX KOHCYIbTAINH, 000pyI0BaHNS, XUMHUIECKHIE PCAKTHUBEI
TEKYIIEro KOHTPOJISt U IPOMEXXYTOYHOH
aTTeCTaluu
422 Al JlaGoparopust HEOpraHNYECKOH XUMUH. Pabouee mecTo npernogasarens. [locagounble MecTa JIst

Y4eOHast ayTUTOpHs AJIs IPOBEICHHUS
3aHATHH JIEKIIMOHHOTO THUIIA, 3aHATHI
CEMUHAPCKOI0 TUIA, KypPCOBOTO
MPOEKTUPOBAHHUS (BBITIOJTHEHHS KYPCOBBIX
paboT), TPYNIIOBBIX M WHANBUAYAILHBIX
KOHCYJIbTAITUH, TEKYIIETO KOHTPOJIS 1
MPOMEXYTOUHOH aTTecTaluu

oOyyvaromuxcs (10 KOJIMYECTBY 00Y4aIOIINXCs).
Yuennueckas nocka, anmapar Kunna, xumudeckue
PCaKTHBBI, XUMHYCCKAs TOCY/Ia, BHITSDKHBIC CHCTEMBI, BECHI,
WHBEHTapPh ISl 00CITY>)KHBaHHS YI€OHOTO 000Dy IOBAHYIS,
TIOJIKH JJIsl XpaHEeHHs y4eOHOTO 000pyH0BaHUS




215 Al KommerotepHsrii kiacc. Yuebnas ayauropus | Pabouee mecto npenonasatesst. [Tocamodnsie Mmecta aiis
JUTS IPOBEICHUS 3aHATUN JIEKIIUOHHOTO oOyuaromuxcs (110 KOJUYECTBY 00YJIAFOIIUXCS).

TUIIA, 3aHATUWA CEMUHAPCKOTO THIIA, Kommnsrorepsl ¢ noctynom B UuTEepHET

KYPCOBOT'O IIPOEKTUPOBAHUS (BBIMOIHEHUS
KYPCOBBIX paboT), TPYNIIOBBIX U
WMHAUBUAYAIbHBIX KOHCYJIbTAlUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIlNH.
ITomemenue st cCaMOCTOSTENBHOM PabOThI

9. METOAUYECKHE YKA3AHUA UIAA OBYYAIOIIUXCS IO OCBOEHUIO JTUCITUIIJIMHBI (MO LY JISI)

MeTO)II/I‘IeCKI/Ie YKa3aHus 110 OCBOCHUIO JUCHUIIIINH (Mo/:[yneﬁ)

Jlekuyu, ¢ OZHOW CTOPOHBI — 3TO OJIHA U3 OCHOBHBIX (JOPM YUCOHBIX 3aHATHI B BBICIINX YYSOHBIX 3aBEICHUSX, TPEACTABIISIONIAs
co00#i CHCTEeMAaTHYECKOE, TOC/ICI0BATEIHHOE YCTHOE H3JIOKEHHE MPEMOIaBaTeIeM ONPEASICHHOTO pa3/eiia KOHKPETHON HAYKH HIIH
yueOHOM AUCIUILTUHEIL, C IPYToi — 3TO 0cobast popmMa caMocTosATeNIbHOM paboThl ¢ yueOHBIM MaTepuaioM. JIeKIus He 3aMeHsIeT
c0o00#i KHHUT'Y, OHA TOJIPKO MOATAJKUBACT K HEl, PACKPBIBAsI TEMY, IPOOJIEMY, BBIACISS [JIABHOE, CYIIIECTBEHHOE, HA YTO CICAYET
00paTHTh BHUMAHHE, YKa3bIBACT IIyTH, KOTOPBIM HYXKHO CJICA0BATh, JOOMBAsCH MIyOOKOTO IIOHUMAHUSI [IOCTABJICHHON MPOOIEMBI, a
He 0o011ell KapTHHBL.

PaboTa Ha IEKIUH — 3TO CIIOXKHBIN MPOIECC, KOTOPHII BKIIOYACT B ce0sI TAKUE HIEMEHTHI KaK CIYIIAaHHE, OCMBICICHUE U COOCTBEHHO
KOHCHEKTUpOBaHHe. JIJIsl TOTO, 4TOOBI JISKIVSI BBIIOIHUIIA CBOE Ha3HAYCHUE, BAYKHO MOATOTOBUTHCS K HEH U €€ 3aIiCH elle 10
OPHUXO0/a IPENOoAABATENS B ayAUTOPHIO. be3 3Toro nasnpHeiee BOCIPHUATHE JICKIIMH CTAHOBUTCS CIIOXKHBIM. JIGKIHSI B YHHBEPCUTETE
paccunTaHa Ha OArOTOBICHHYO ayauTopuro. [IpenogaBarens n3naraet 000 BOIPOC, OPHEHTHPYSCh Ha T€ 3HAHUS, KOTOPHIC
JIOJDKHBI OBITh y CTY/ICHTOB, YCBOMBIINX MaTepHal BCEX MPEABIAYIINX JSKIHH. BaKHO HayInTHCsI CITyIIATh PEO/aBaTelisi BO
BpEMs1 JICKLHH, OACPKUBATh HEIPEPHIBHOC BHUMAHHE K BBICTYAOIIEMY.

OnHako, OJTHOTO CIyIIaHHs HeA0CcTaTouHO. HeoO0xoauMo GUKCHPOBATh, 3aMKCHIBATh TOT MOTOK HH(POPMAIIUH, KOTOPBIH coodmaeTcs
BO BPEMsI JIEKI[Y — HAYYHThCS BECTH KOHCIEKT JICKIINH, T1e (OPMYIHPOBAIHCH Obl HanboIee BaXKHbIC MOMEHTBI, OCHOBHBIE
MOJIOXKEHHS, N3JIaraeMble JISKTOpOoM. [IJisl BeIeHHsT KOHCTIEKTA JICKIMHU CJIeyeT UCIOIb30BaTh TETPaib. BelleHne KOHCIEKTa Ha
JIMCTOYKAX HE PEKOMEHIYETCs, HOCKOIBbKY OHU HE TaK YIOOHBI B HCIIOJIb30BaHUU M 4acTO TepstoTcs. [Ipu opopMIICHHH KOHCTIEKTa
JICKLMK HEOOXOANMO OCTABILATH IOJIS, TIC CTYACHT MOJKET 3aIMCaTh CBOM COOCTBEHHBIC MBICIIH, BO3HUKAIOIIHE MapalIebHO C
MBICIISIMH, BBICKa3aHHBIMH JIEKTOPOM, @ TAK)KE BOIIPOCHI, KOTOPBIE MOT'YT BOSHHKHYTH B IIPOLIECCE CIYLIAHHS, YTOOBI HOJIYIUTh HA
HHX OTBETBI IIPH CAMOCTOSTEIILHON MPOPabOTKE MaTepHaia JICKIUH, IPH H3yICHUH PEKOMEHJOBAHHOW JIMTEPATYPBI HIIH
HEMOCPEICTBEHHO y MPEeTogaBaTess B KOHIE JieKInu. COCTaBIIsIs KOHCTIEKT JICKLUH, CICAYEeT OCTABIATh 3HAUYUTEIbHBII HHTEPBAI
MEXAY CTPOUYKaMH. DTO CBA3aHO C TEM, YTO UHOT/Ia BO3HHKAET HEOOXOIMMOCTh BIIHCATh B IEPBOHAYAIBHBIA TEKCT JICKLIUH OJJHY I
HECKOJIbKO CTPOYEK, UMEIOIINX IPUHIMITHATIBHOE 3HAYCHHE M OYEPIHYTHIX U3 APYTUX UCTOYHUKOB. PacCTOSHHE MEXIY CTPOKAMHU
HEOOXOUMO TAKOKE IS MOTYCPKUBAHUS CIIOB WM LIENIBIX TPYIII CJIOB (TaKoe MOAYSPKUBAHUE BHI3BIBACTCS HEOOXOAUMOCTHIO
[PHBJICYb BHUMAHHE K JaHHOMY MECTY B TEKCTE [IPH [IOBTOPHOM 4YTeHHH). OOBIYHO 10 JYEPKUBAIOT ONPEACICHUSI, BEIBOIBI.

Taxoke BaKHO HOJIHOCTHIO 03 BCSIKMX M3MCHEHHUH BHOCHTD B TETPAIb CXEMBbI, TAOIHUIIBI, YEPTEKHU U T.I1., €CIIU OHU MPEIIOTAraloTCs
B JIeKIuH. J[y1st TOro, 9T00BI COBMECTUTH MEXaHHUYECKYIO 3aIIUCh C OYTH JOCIOBHBIM (DHKCHPOBAHHEM HanOOIIEe BaYKHBIX
MOJI0XKEHHH, MOYKHO UCIIOIB30BaTh CUCTEMbI YCIOBHBIX COKpAIICHHH. B mepByto ouepeib COKpAIAOTCsl JUIMHHBIE CJIOBA U T€, YTO
MOBTOPSIIOTCSI B PEUH JIEKTOPA yatie Beero. [Ipu 9ToM caMo COKpalieHHe TOKHO OBITh 0 BO3ZMOXKHOCTH KPATKHM.

CemuHapckue (mpakTuueckue) 3ausatust CaMocTosTeNnbHas padoTa CTYASHTOB MO MOJrOTOBKE K CEMHHAPCKOMY (TIPaKTHYECKOMY)
3aHATHUIO IOJDKHA HAYNHATHCS C 03HAKOMIJICHHS C TIAHOM CEMUHAPCKOTO (MPAKTHYECKOT0) 3aHITHI, KOTOPBIH BKIIOYAET B ceOs
BOIIPOCHI, BHIHOCUMBIC Ha 00CYKICHHE, PEKOMEH/IAIIMH [0 TIOATOTOBKE K CEMUHAPY (MPAKTHUECKOMY 3aHSITHUIO), PEKOMEHAYEMYIO
JUTEpaTypy K Teme. Vi3yueHne marepraia ciaeayeT HadaTh ¢ IPOCMOTpPa KOHCIICKTOB JICKIHH. BocCTaHOBHB B maMsiTn MarepHan,
CTYJCHT IPUBOJAUT B CHCTEMY OCHOBHBIC [IOJIO)KEHHS TEMBI, BOIIPOCHI TEMBI, BBIICISIS B HEH INIABHOE M HOBOE, HA YTO 00paIlagoch
BHHUMaHHE B JICKIUH. 3aTEM ClICyeT BHUMATEIIBHO IIPOYUTATh COOTBETCTBYIOLIYIO IJIaBY yUeOHHUKA.

st Goniee yriryOJICHHOTO H3YYSHHUS BOIPOCOB PEKOMEHIYETCSI KOHCIIEKTHPOBAHUE OCHOBHOM U TOTIOJHUTENBHOMN JTUTEPaTyphl.
YuTtasi peKOMEHIOBaHHYIO JIUTEPATYPY, HE CTOUT ITACCHBHO MPHHUMATh K CBEACHHIO BCE HAITUCAHHOE, CICAYET aHAIU3UPOBATh TEKCT,
JIyMaTh HaJl HUM, 9TOMY CIIOCOOCTBYIOT 3aIUCH IO X0y YTEHHUS, KOTOPBIS MPEBPAIAIOT YTCHUE B MPOLIECC. 3aIUCH MOTYT BECTHCH B
pa3nHYHOM (popMe: Pa3sBEPHYTHIX M MPOCTHIX IIAHOB, BBITUCOK (TE3MCOB), aHHOTALUHA U KOHCIIEKTOB.

ITomo6pag, oTpaboTaB MaTepuai M yCBOMB €ro, CTYIACHT JO/DKCH HAYaTh HEMOCPEACTBEHHYIO [TOATOTOBKY CBOEIO BBICTYIUICHHS Ha
CEeMHHAPCKOM (IPAKTHYECKOM) 3aHATHH ISl 9€r0 CIACAYET POAYyMaTh, KaK OTBETHTH Ha KaXKIbIil BOIIPOC TEMBI.

ITo kaxxoMy BONpocCy IJIaHa 3aHITUH HE0OXO0AUMO OATOTOBUTHCS K YCTHOMY c0o00meH 0 (5-10 MUH. ), ObITh TOTOBBIM MPUHSTH
ydacTue B 00CYKACHUH U JOTIONIHEHUH JIOKJIAJI0B ¥ COOOIIEHUH (10 5 MUH.).

BeicTymieHne Ha CeMUHAPCKOM (TIPAKTHYECKOM) 3aHSITUU JJOJDKHO YIOBJIETBOPATH CIIEMYIONINM TPEOOBAHUSIM: B HEM U3JIAraroTcst
TEOPETHYECKUE TOAXO/IbI K pacCMaTpUBAEMOMY BOIIPOCY, TACTCS aHAIN3 IPUHIIMIIOB, 3aKOHOB, OHITHI 1 KaTETOPHIi;
TEOPETHYECKUE TIOJIOKECHUSI IOAKPEIUIAIOTCS (haKTaMH, IPUMEPAMH, BBICTYIJICHHE TOJDKHO OBITh apryMEHTUPOBAHHBIM.

CamocTosTenpHas paboTa 00yJaromuXCst — 3TO INTaHUpyeMast yueOHas, yaeOHO-HCCIeN0BaTeNbCKasl, HAyYHO-HCCIEA0BATENbCKAs
paborta, BEIIIONTHsIEMAas BO BHEAyJUTOPHOE BPEMs 110 3aJaHHUIO U IPU METOANIECKOM PYKOBOJICTBE NMPENOAaBaTes, HO 0e3 ero
HETIOCPEACTBEHHOTO yIacTHsI.

O0beM caMOCTOATENLHOM paboThl onpenenseTcs y4eOHbIM MIIAHOM OCHOBHOM NMpodeccHoHaIbHOM 00pa30BaTeIbHOI MPOTPaMMBbI
(OIIOII), paboueit nporpaMmoil AUCHMILUIUHEI (MOJLYJIS).

CamocTosTenbHas paboTa OpraHU3yeTCst M IPOBOAUTCS C EIbi0 (GOPMUPOBAHUS KOMIICTCHIHH, IOHUMAEMBIX KaK CIIOCOOHOCTh




NPUMEHSTh 3HaHWUS, YMEHHS ¥ JUYHOCTHBIE KauecTBa /IS YCIEIIHOM PaKTHIECKOH IeSTeIbHOCTH, B TOM YHCIIe:

- hopMUpPOBaHHs YMEHHUIT MO TIOKCKY U UCTIOIB30BAHHIO HOPMATHBHOM, TPAaBOBOM, CIPABOYHOMN M CIICIIHAIBHO JTUTEPATyphI, a
TaKOKe IPYTrHX UCTOYHUKOB UH(OPMALIUH;

- Ka4eCTBEHHOTO OCBOCHHUS M CHCTEMATU3AlUH MOJTYUYSHHBIX TEOPETUICCKUX 3HAHUH, UX YTIIyOICHHS U PACIIMPESHUSI IO
MIPUMEHEHHUIO Ha YPOBHE MEKIPEIMETHBIX CBA3CH;

- hopMHpOBaHHS YMEHUS IPUMEHSATD IOJydSHHbIE 3HAHUS Ha MIPAaKTHKE (B MPO(ECCHOHATBHON AESTEIFHOCTH) U 3aKPEIUICHUS
MPaKTHIECKUX YMEHHUN 00yJarommxcs;

- Pa3BUTHS MTO3HABATENBHBIX CIOCOOHOCTEH, (OPMUPOBAHMUS CAMOCTOATENHHOCTH MBIIUICHNS 00y4JalomuXCs;

- COBEpIIICHCTBOBAHHUS PEYEBBIX CIIOCOOHOCTEH 00yUaromumxcs;

- hopMupoBaHHs HEOOXOIMMOTO YPOBHSI MOTHBALIMK O0YYAIOIINXCS K CUCTEMATHIECKON paboTe AJIsl MONYyYeHUs 3HAHUH, YMEHHH U
BJIaJICHUI B IEPHOJT YIEOHOTO CEMECTpa, aKTUBHOCTH 00YYAIOIINXCSl, TBOPYECKOW MHUIIMATUBBI, CAMOCTOSATEIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- popmMupoBanus crIOCOOHOCTEH K CaMOPA3BUTHIO (CAMOIIO3HAHHIO, CAMOOIIPEICIICHHIO, CAMOOOPA30BaHUIO,
CaMOCOBEPLIEHCTBOBAHHIO, CAMOPEATH3ALMH 1 CAMOPETYISILNN);

- Pa3BUTHS HAyYHO-UCCIIEAOBATEIBCKIX HABBIKOB;

- Pa3BUTHS HaBBIKOB MEKJIMYHOCTHBIX OTHOIICHHUI.

K camocTosTenpHOi paboTe Mo TUCHUILTHHE (MOIYII0) OTHOCATCS: MPOPa00TKa TEOPETHYESCKOTO MaTepHaa JUCIUIUTAHBI (MOIYIs);
MOJrOTOBKA K CEMUHAPCKAM M MPAKTUYSCKUM 3aHATHAM, B T.4. MOJrOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH O0YYaIOIHXCSI
(Texymias aTTecTalys); MOroTOBKa K 1aO0paTOPHBIM paboTaM; MOArOTOBKA K MPOMEKYTOUHOH aTTecTanuy (3a4éram, IK3aMeHam).
Buapl, opMBI 1 00BEMBI CAMOCTOSATEIBHON PabOThl 00YIAIOMINXCS TPU U3YYCHUH JUCIUIUTAHBI (MOIYJIsI) OIPEICISIFOTCS:

- coJIep)KaHUEM KOMIIETECHIMH, (OPMUPYEMBIX TUCIMIUTMHON (MOIYIIEM);

- crieniu UKo JUCUUILTUHBI (MOTYJIs), IPUMEHSEMBIME 00pa30BaTeIbHBIMU TEXHOJIOTHSIMH;

- TpynoeMkocThio CP, npeaycMOTpeHHO# yueOHBIM ILIIaHOM;

- YPOBHEM BbICLIEr0 00pa3oBaHust (bakaaaBpHaT, CIICIHAINTET, MATHCTPATypa, aCIHUPAHTYpa), Ha KOTOpoM peanusyercs OITOIT;

- CTETICHBIO MOJrOTOBJICHHOCTH 00YJaIOIINXCSL.

PexoMeHanum No MmoaroToBKe K 9k3aMeHy (3a4eTy)

DopMbl KOHTPOJIS 3HAHUH M0 OKOHYaHUH Kypca — 9K3aMeH (3a4eT), M0 OKOHYaHUH TOTO WITM WHOTO pa3jiesa AUCUUILIHHBI I B
COOTBETCTBHH C paboueil mporpaMMoii — ayJJuTOpHasi KOHTPOJIbHAs paboTa (TECTHPOBAHUE).

Jis ycnenHo# cjauu sk3aMeHa (3auera) peKOMEHyeTcs COONII0JaTh HECKOJILKO TPAaBHIL.

1. ITonroroBka K 5K3aMeHy (3a4eTy) JOIDKHA TPOBOAUTHCS CUCTEMATHYECKH, B TEUEHHE BCETO CEMECTpa.

2. VlnTeHcuBHas HOATOTOBKA JOJDKHA HAUaThCs HE MO3HEE, YEM 3a MECSI-IIONTOPA 10 YK3aMeHa (3a4eTa): pacipeAeInTe BOIPOCH
TaKKM 00pa3oM, 4TOOBI YCIEeTh BBIYUUTD WM HOBTOPUTD MX MOJHOCTBIO JI0 HAYAJIa CECCUH.

3. Jlannble 3-4 aHs mepen 9K3aMEHOM PEKOMEHYETCs HCIIOJIb30BaTh JUIsl TOBTOPEHHS CIICAYIOIINM 00pa3oM: pacipe/ieiuTh
BOIIPOCHI Ha TIEpBbIe 2-3 Hs, OCTABUB MOCICAHUI IeHb CBOOOTHBIM. MICIIOIB30BaTh €ro sl MOBTOPEHHS Kypca B IEJI0M, YTOObI
CHCTEeMAaTHU3UPOBaTh MaTePHUall, a TAKKE TOYIHTh HEKOTOPbIE BOIPOCH (KaK MOKA3bIBAET OIBIT, UMEHHO ITOTO JHS OOBIYHO HE
XBaTaeT Ul TOJHOTO IIOBTOPEHUS Kypca).

OnHO¥ 13 TIaBHBIX 3aJa4 B OPraHU3aIMU Y9eOHOTO0 Mporecca sIBISIETCS Pa3BUTHE HHULUATUBEI, TBOPYECTBA M CAMOCTOSATEIBHOCTH Y
ctyaenToB. OCHOBOII B 3TO# paboTe SBJISETCS BHIOJHEHUE 3a/IaHUI TI0 CAMOCTOSITENBHON padoTe. ITo opMa ydeOHBIX 3aHATHHA
CIocoOCTBYeT (POPMHUPOBAHUIO Y CTYACHTOB TEOPETUUECKOTO MBIIILICHHS, YMEHHS aHATU3UPOBATh U MOHUMATh COJICPKAHKE U
CYIIHOCTh M3y4aeMOro IpeaMeTa.

Pelienune 3THX 33/1a4 HEBO3MOXKHO O€3 MOBBILICHHS POJIH CAMOCTOSATEIBHON PabOTHI CTYACHTOB HaJl YIeOHBIM MATEPUAIIOM,
YCUJICHHSI OTBETCTBEHHOCTH TPETOIABATENS 38 PA3BUTUE HABBIKOB CAMOCTOSITENILHOM pabOThI, 32 CTUMYIUPOBaHHE
npodeccnoHaIbHOTO POCTa CTYAEHTOB, BOCIIUTA-HUE UX TBOPUECKOM aKTHBHOCTH M MHUIIMATHUBEL. BHepeHHe B MPaKTHKY yueOHBIX
MPOTPaMM C MOBBIIICHHOH JI0JIel CaMOCTOSITENBHON PabOThl aKTMBHO CIIOCOOCTBYET MOJICpPHH3AINN Y4eOHOTO mponecca. s atoro
Ha Kadenpe pa3paboTaHa cUCTEMa pa3IMYHBIX TUNAKTHIECKIX CPECTB aKTUBHU3ALMN U YIPABICHUS T03HABATEIHHOM
JEeATeNTbHOCTBIO CTYACHTOB.

JlabopaTopHbIe pabOTHI SBISIOTCS OCHOBHBIMH BUJIaMH Y4EOHBIX 3aHITHI, HATIPABICHHBIMH Ha YKCIIEPHMEHTAIBHOE (TIPAKTUUECKOE)
MOJTBEPKICHUE TEOPETHICCKHX MOJ0KEHUI 1 popMHUpOBaHue 00IIenpohecCHOHANTBHBIX 1 MPOo(ecCHOHaNbHBIX KoMIeTeHIn . OHU
COCTaBJISIIOT BaXKHYIO YaCTh TEOPETHYECKON 1 PO(HECCHOHATIBHOM MPAKTUUECKOM MOATOTOBKH.

B nporuecce 1a60paTopHOi pabOThI Kak BHIa yIeOHOTO 3aHATHS CTYICHTHI BBIMOIHSIIOT OJHO MM HECKOJIBKO 3aJaHli 0]
PYKOBOZCTBOM IIPEIIOJABATEIsSI B COOTBETCTBHH C H3YYaCMbIM COJICPIKAHHEM yIeOHOTro MaTepuaa.

IIpu BBIONHEHNH 00YYAIOILIMMHUCS Ta00PATOPHBIX PabOT 3HAYMMBIM KOMIIOHCHTOM CTAHOBSTCS MPAKTUYCCKUE 3aJaHHS C
HCIIOJIB30BAHIEM KOMIIBIOTEPHO TEXHHUKH, Ta0OPATOPHO - NPHOOPHOTO 000pyOBaHHS 1 Ip. BINONHEHHE CTyAeHTaMK
nabopaTtopHbIX paboT MPOBOAUTCS C 1IETbI0: POPMUPOBAHUS YMEHHH, TPAKTUYECKOTO ONBITA (B COOTBETCTBUH C TPEOOBAHUSMH K
pe3ylbTaTaM OCBOSHUS TUCIUILIAHEI, ¥ HA OCHOBAHHUH MepeduHs GOPMUPYEMbIX KOMIICTCHIHI, YCTAHOBICHHBIMH padoUei
MPOrpaMMO¥ AUCHUILIHHBI), 0000NICHH s, CACTEMaTH3aI1H, YTITyOJICHHs, 3aKPETUICHUS MTOYICHHBIX TEOPETHYSCKUX 3HAHHH,
COBEPIICHCTBOBAHUS YMEHHUI MPHUMEHSTH MOJTYUYCHHBIC 3HAHUS HA TIPAKTHKE.

CocraB 3a1aHuii 17151 1JaOOpaTOPHOM PabOThI AOKEH OBITh CINITAHUPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsi OHU MOTJIH OBITh
BBITIOJIHEHBI KAYECTBEHHO OOJBIIHHCTBOM CTYCHTOB.

[pu maHEpOBaHUH TabOPATOPHBIX PabOT CIIEyeT YYUTHIBATh, YTO B XO/IC BBIIOJIHCHUS 3aJaHUI ¥ CTYACHTOB (DOPMHUPYIOTCS
YMEHUSI ¥ IPAKTHYECKHUHN OMBIT PabOTHI ¢ Pa3IMYHBIMU IPHOOPAMH, YCTAHOBKAaMH, JTA00PAaTOPHBIM 000PYJOBAHHEM, allIapaTypoii,
MporpaMMaMH | Jp., KOTOPbIE MOTYT COCTABILITh YacTh MPO(PECCHOHANBHOMN MPAaKTUYECKOMN MOITOTOBKH, & TAaKKe
HCCIIeJOBATENbCKIE YMEHUS (HaOMI01aTh, CPABHUBATh, aHATM3UPOBATh, YCTAHABINBATH 3aBUCHMOCTH, JIENIaTh BHIBOABI U 000O0ICHNS,
CaMOCTOSITETIBHO BECTH UCCIIEA0BaHUE, ODOPMIST PE3yIbTAThI).

BeImonHeH 0 1a00paTOpHBIX PadoT MPEAIIECTBYET MPOBEPKA 3HAHUN CTYACHTOB - HX TEOPETHYCCKON TOTOBHOCTH K BBIITOIHCHHUIO




3a1aHNUSL.

DopMbl OpraHU3alMy CTYJIECHTOB IIPU IPOBEICHUH 1a00paTOPHBIX paboT: GppoHTaNIbHASL, [PYNIIOBas U UHIUBUAYaIbHas. [1pu
(poHTanbHON (popME OpraHU3alUU 3aHATUI BCE CTYASHTHI BHIIONHSAIOT OJHOBPEMEHHO OJHY U Ty ke paborty. IIpu rpynnosoit
(hopMe opraHu3alUy 3aHATUN OHA U Ta K€ Pab0Ta BBIIOIHIETCS IpyNnaMu 1o 2 - 5 uenosek. IIpu unauBuayansHoit popme
OpraHU3allUy 3aHATUH KaXbIi CTYIEHT BBIIOIHACT UHIUBUIYAILHOE 3alaHUE.

Texymuii KOHTPOIb Y4eOHBIX TOCTIKEHHH MO Pe3yabTaTaM BHIITONTHEHHS 1a00paTOPHBIX paboT IPOBOAUTCS B COOTBETCTBHH C
CHCTEMO¥ OIeHNBAHUS (PEHTHHTOBOM, HAKOTIUTEBHOH U Jp.), a TaKkxke popMaMu U METOJaMH (KaK TpaJHIHOHHBIMH, TaK 1
MHHOBAI[MOHHBIMH, BKITFOYasi KOMITBIOTEPHBIE TEXHOIOTHH ), YKa3aHHBIMHU B pabodei mporpaMMe AUCIHILTHHBI (Moxyrs). Texymmit
KOHTPOJITb IPOBOANTCS B TIpefieNlax yIeOHOTo BpEeMEeHH, OTBEIEHHOTO paboynM ydeOHBIM IIIAHOM Ha OCBOCHHE JHUCIIUIIINHEL,
PE3yNIbTATHI 3aHOCSTCS B XKypHal yuyeOHbIX 3aHATU.

O0BbeM BpeMeHH, OTBOIUMBIN Ha BBINOJHEHHE J1a00PATOPHBIX PabOT, INIAHUPYETC B COOTBETCTBUU ¢ yueOHbIM manoMm OITOIL.
Ilepeuens naboparopuelx pabotT B PIIJI, a Takke KOJIMYECTBO YaCOB Ha UX MIPOBEJCHUE JOJDKHBI 00E€CIIEUUBATh PEaH3aLUI0
TpeOOBaHMIA K 3HAHHUSM, YMCHUSM U MPAKTUYECKOMY OMBITY CTYJICHTA M0 AUCHMILIMHE (MOIy o) cooTBeTcTBYytomiend OITOII.




