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1 OLIEHOYHBIE MATEPUAJILI IO OCBOEHMIO JUCIIUATIIAHGI
(MOJIYJLS)

Texymuii KOHTPOJb YCHEBAEMOCTH OOECIEYMBAET OLEHUBAHHE XOJa
OCBOCHUS TUCHUIUIUHBI (MOIYJIA).

[IpomexyTouHass arrecTtauus NpeAHA3HAYECHA ISl OLEHKH JOCTHKECHMS
3aIJIAaHMPOBAHHBIX PE3YIHTATOB 00YUEHHUS 110 3aBEPILIECHUIO U3YUEHUS TUCLIUTIITUHBI
(MomysIs1) ¥ O3BOJISIET OILICHUTh YPOBEHB U KaU€CTBO €€ OCBOCHUSI 00 y4atONMMHUCS.

KoMIiekT OneHOYHbIX MaTepHaioB MPEACTABISIET CO00Ml COBOKYIHOCTb
OLICHOYHBIX CpPEJACTB (KOMIUIEKC 3aJlaHMi pPa3IMYHOrO THUNA C KIIOYaMH
NPaBUJIBHBIX OTBETOB, BKJIOUas KPUTEPUHM OICHKH), WCIOJb3YEMbIX TMpH
OPOBEJICHUN OIICHOYHBIX TMpouenyp (TEKyIIero KOHTPOJs, MPOMEXYTOYHOM
aTTeCTalluM) C ILEJbI0 OLEHUBAHMS JIOCTHXKEHMSI OOYy4arolMMUCA Pe3yJbTaTOB
00y4eHUs MO JUCHUIUIUHE (MOJTYIIIO).

1.1 OrmneHounble cpeacTBa M OaNIbHbIE OICHKH JUISI KOHTPOJBHBIX

MEpOIPUATUI
Tabnuua 1.1 O6bemM AUCHUIUIUHBI (MOYJIs) A1 OYHOU (POpMBI 00yUEHUS
Buovl vuednot pabomwi, 6 m.4. npogodumvle ¢ ucnonvzosanuem 30 u JJOT
. Koumaxmmnasn paboma odyuarouwguxcs c Camocmoamenvnas paboma
é npenoodasameiem no 6UOam yueoHou padomaul obyuarouwgezoca (6neayoumopHan
g ayoumopnas paboma) paboma)
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1 23E/72 16 16 16 -0 - - 0,35 - - 23,65 - 3a4eT
2 3 3E/108 32 16 16 -0 - - 0,35 - - 43,65 - 3a4eT
3 43E/144 | 32 16 - - - - 0,35 - - 60 35,65 | sx3ame
H
Hroro | 9 3E/324 80| 48 32 - | - - 1,05 | - -| 127,3 | 35,65

Tekymuil KOHTPOJb YCHEBAEMOCTH W TIIPOMEKYTOYHAs aTTeCTallks IO
JTUCIUIUINHE (MOAYJII0) OCYIIECTBISAECTCS B COOTBETCTBUU C OAJIJIBHO-PEHTHHT OBOM

cucreMo mno 100-6amnbHOM 1miKane. bainbHble ONEHKH IS KOHTPOJIbHBIX




MeponpusATUi npeacTaBieHbl B Tabmuue 1.2. Ilepecuer cymmbl OaiioB B

TpaJAULIMOHHYIO OIIEHKY Ipe/cTaBieH B Tabuuue 1.3.

Tabnuua 1.2 banibHble OLEHKU ISl KOHTPOJIBHBIX MEPOIPUATUI

HaumenoBanue MakcumanbHbli | MakcumanbHblii | MakcumanbHbINA Beero 3a
KOHTPOJIBHOTO Oasim Ha epBylO | Oasut 3a BTOpyro | Oaiui 3a TPETbIO cemecTp
MEPOTIPUATHS aTTECTAIUIO aTTECTAIUIO aTTECTAIINIO

1 cemectp
TectupoBanue 4 10 10 24
YcTHBIN onpoc Ha 4 4 8
3aHSITHH
Otuer o 6 6 6 18
nabopaTtopHoi paboTe
Hroro (MakcumyM 3a 10 20 20 50
TIePUO.)
3auer / sk3aMeH 50
Hroro 100
2 ceMecTp
TectupoBanue 7 10 10 27
YceTHbII onpoc Ha 1 4 5
3aHITHH
Otuer no 3 9 6 18
nabopaTopHO paboTe
Htoro (Makcumym 3a 10 20 20 50
TIEPUO.)
3auet / 3Kk3aMeH 50
Uroro 100
3 cemecTp
TectupoBanue 4 10 12 26
YcTHbIM onpoc Ha 1 5 6
3aHSTUH
Otyet mo 6 9 3 18
1abopaTopHON padboTe
Htoro (MakcuMyM 3a 10 20 20 50
TIEPUO.)
3aueT / sKx3aMeH 50
Hroro 100




Tabmuua 1.3 [kana oneHKH HAa TPOMEKYTOUYHOMN aTTeCTALMH

CrnoBecHO€ BbIpaXeHHE MTPU
dbopMe TPOMEKYTOUHOM
aTTECTAallUU — SK3aMEH, 3aUeT

CrnoBecHOe BbIpaX€HHUE MTPU
Bripaxxenue B 6amiax dbopMe IPOMEKYTOUHOM
aTTECTAllU! - 3a4eT

C OLICHKOMN
ot 86 o 100 3ayTeHo OTnuyHO
ot 71 no 85 3auTeHo Xopo1o
ot 51 no 70 3ayTeHo Y 10BJIETBOPUTETHHO
1o 51 He 3auteno HeynoBieTBopuTesIbHO

d)opMa N OpraHu3anusa HpOMe)KyTOqHOﬁ aTTeCTallu 110 UuToraM OCBOCHHA
AUCHUIIIIMHBI — 3a49CT MMPOBOJAUTCA B BUAC UTOTOBOI'O TCCTUPOBAHUA.

d)opMa N OpraHu3anus HpOMe)KyTOqHOﬁ arTeCTalum 110 UuToraM OCBOCHUA
AUCHUINIIMHBI — 9K3aMCH, IMMPOBOAUTCA [Ba dTalld. TCCTUPOBAHUC U YCTHBIC OTBCThHI
Ha 3K3aMCHAIITHMOHHLIC BOIIPOCHI.

2 OHGHO‘{HBIG CpCACTBA LI TPOBCACHUA TCKYIICTO KOHTPOJIA

2.1 TecToBBIE BOIIPOCHI
TectoBble  BONPOCHI  COAEpKAT  CJEAYIOIIME THUIBI  BOIMPOCOB  C
COOTBETCTBYIOIIUM KOJMYECTBOM OaJUIOB 3a MPABUIBHBIN OTBET:

Tun Bompoca KonnyecTBo 6a10B 3a MpaBUIIBLHBIN OTBET
3ampoc BEIOOpA BAPHAHTOB OTBETA 1
3aMpoc HECKOJIbKUX OTBETOB 1 -npwu BeIOOpE BCeX MpaBUIIbHBIX

0,5 —3a 2 mpaBWIbHBIX U3 3
0,25 —3a 1 mpaBuIBHBIN U3 3
0,5 —3a | mpaBwIbHBIN U3 2

3aIpOC BBOJIA IPONYIIIEHHOI'O TEKCTa 1
Ne | Cemect N2 Bonpoc BapuanTel oTBeTa Kiro
n/m p ATtTtecranu q
U
1 1 1 3aBucuMocTh cKopoctu oT | V=Vo+at +
BpPEMEHH npu
PaBHOYCKOPEHHOM V=V+at’: -
JBIKCHUH MMEET BHI: V=V,-at/2. -
V=Vat -
2 1 1 Bekrop yckopenus B o0meM db +
ciydyae oOmpenensercs o = E
thopmyne
p_d b -
di’




p_v’
r

p_d

dt
3 3aBucuMocTh ckopoctu oT | V=Vo-at;
BpPEMCHU npu | V=Vy+at
paBHO3aMeJIEHHOM V=V,+at?
JBUKEHUU UMEET BU/I:: V=V,-al'2.
4 [pu PaBHOMEPHOM | ®=2Ttv,
BpalICHUU YTJI0Bast CKOPOCTh | o =2/ 1tv;
CBs3aHa c 4acTOTOM | ) =2T/v
COOTHOIIIEHHU EM o =T v
5 Bexrop HOPMAaJIbHOI'O g % ﬁ
YCKOpEHHUS oTpenensercs no | d, = ?
dbopmyie: ;
v
g n = E ﬁ
3
v
g n = E ﬁ
HET NPABUWIBHON
6 Bekropsi CKOPOCTH u | JIBuxxerca paBHOMEpPHO MO
YCKOPEHHSI TeNla COCTABIAIOT | OKPY)KHOCTH.
opsMOi  yron B JIt000H | JIBMKETCS PaBHOMEPHO II0
MOMEHT  BpeMeHHn.  Kak | mpsMoit;
JIBUKETCS 3TO Teno? JBmxercss paBHOYCKOPEHHO
0 OKPY>KHOCTH;
JBuxkercss paBHOYCKOPEHHO
110 TIPSIMOIA.
7 [Ipsmonuneiinoe asmxeHue | 21 M/c;
MaTepualbHON TOYKH | 2 m/c
ONMCBIBACTCA  YPABHEHHUEM | 25 ni/c
S=2t3-3t+15, (M). CkopocTh 15 m/c
TOYKH dYepe3 2 C Tocie
HayaJla JBWKEHIS paBHA!
8 Teio, nBurasice | 0,025 m/c?;
PaBHO3aMEJICHHO, 5,9 m/c?
YMCHBIINIIO CBOIO CKOPOCTH | 12 6 M/c?
ot 18 xm/4 10 7,2 kM/4 3a 2 0.42 W2
MUH. YHCIeHHOE 3HAaYEHUE
YCKOPEHHS PaBHO:
9 Huck COBepIIaeT 25150
000pOTOB B cekyHny. | 20.
VYrioBas CKOpOCTh JUCKa W [ 3(
paBHa: 11
10 Touka nBuxxeTcs o KpuBou | 2,3 m/c?;
C IMOCTOSHHBIM 2,5m/c?
TaHTeHIIUATHHBIM 2.6 M/c?
yckopenuem 0,5 m/c?. 2’0 /2
)

[lonHOE ycKOpeHue TOUKH
IpY IBHKEHUHM Ha y4acTKe
KPHUBOH C pagiycoMm
KPUBH3HBI 4 M, €CIIM TOUKa




JIBHDKETCS Ha HEM CO
CKOpOCTBIO 3 M/C, paBHO:

11 MaxoBHK Hayal BpaIiaThCs | 8 paj c
PaBHOYCKOPEHHO WM 3a | 7, 5pagc?;
IPOMEXYTOK BpeMeHu 4 ¢ [ 7 panc?
JIOCTUT IIaCTgTI:I BPALICHUA [ 95" o o2
300 MUH . VYrioBoe
YCKOPEHHE MaxOBHKa PaBHO:
12 Kunematnyeckoe ypaBHeHue | -1 m/c;
JIBUKEHUS ~ MaTepuaibHOU | 4 m/c;
Toukd 1o mpsmor (ock X) | 6 m/c
umeer BuL: X = A + Bt + Ct?, [ 21 m/c
roe A=3m,B=2wm/c,C=-
0,5 M/c®. B MOMEHT BpeMeHH
t=3 c MrHOBEHHasi CKOPOCTh
TOYKHU paBHa:
13 JIBe cuuibl, npuiioxensnsie k | 13H
OIHOW TOYKE TeNa, paBHBI | 17H
F1:5 H u F2:12H . ‘—IeMy 7H
paBeH MOZYIIb 51
PaBHOJEHCTBYIOIICH  ATHUX
CHJI, €CIW YroJl MEeXIy
BekTopamu ~ | u 2 paBeH
90%?
14 Baron Maccou 20T, | 0,24 M/c;
JBHKYIIMACSA CO CKOPOCTBIO | 0,12 m/c
0,3 M™/c, HaroHser BaroH 0,34 m/c
Maccoit 30T, ABMKYIIHICS CO 042 m/c
ckopocteio  0,2M/c.  Ecnum
yaap HEYIPYTUil, TO
CKOpOCTH BaroHOB IOCIie
B3aUMOJICHCTBUSA
paBHa:
15 Jlupr mBwkercs BHM3 ¢ | 1H
yckopenuem 1 m/c. B madre [ 9
HaXOJMTCS TEI0 MAaCCOn % K. [ 11 H
Ecam nmpuHATh %=10 M/c”, TO cpennt P p—
BCC TCTa paBeH.: OTBETOB HET NPABHIHLHOTO
16 Hawunbomnee o0ree | PHEPTHUS B3aUMOICHCTBUS
orpeneneHne TeJI, 3aBUCAIIAS OT UX
MTOTEHIIHATBHOMN SHEPTHH | B3aUMHOT'O PACIIOJIOKEHHS
COOTBETCTBYET SHEPrHsl Tena, MOAHITOrO Ha
YTBEPKICHUIO: ! 3emiieit
SHEPrusi  TPABHTAI[IOHHOTO
B3aNMOJCHCTBHS;
SHEprus yOpyroi
nedopmanun
17 AGCOIIOTHO YOPYTUM | UMIIYJIbC W KUHETUYECKast
HaspIBaeTCs  yJaap, IpH | SHEprus;
KUHETHYeCKast u

KOTOPOM COXpaHseTCs.

IMOTCHIMAJIbHAsl SHCPIUs

MNOTCHIHAJIbHAsA OJOHEPrusas u
HMITYJIBC

IoJiHasg SHEPTu-.




18 KoncepBatuBHbIMU paboTa KOTOpPBIX HE 3aBUCHT
Ha3bIBAIOTCSI CUJIBL: 0T (hOpMBI ITyTH;
paboTa KOTOPBIX 3aBHCUT OT
¢dhopmbl yTH;
KOTOpBIE HE MEHSIIOTCS TpH
M3MEHEHUH COCTOSIHUS
CHCTEMBI.
JICUCTBYIOLIME B 3aMKHYTBIX
crcTemMax
19 Teno OpolieHo ToA YriioM K | ocTaércsi HeM3MEHHOM
TOPHU30HTY. Hpu 9TOM | TOCTMraeT MaKcuMyma B
TOpHU30HTaJIbHAA BEPXHEW TOUYKE TPAEKTOPUHU
COCTAaBIIOMIAs  MMIYIbCA: | qocTHraeT  MHHAMyMa B
(Tperne 0  BO3AYyX  He BEPXHEW TOUYKE TPACKTOPUH
YUHUTBIBATS) YBEJINYUBAETCS
20 MarepuanbHas TOYKA | BO3PACTAET,
ABIJKETCSA PABHOMCPHO 110 | paBHa 0
CBEPTBIBAIONICHCS CHUPATH. | ocTosHHA;
Be‘JlII/I‘-II/IHa 5 CHJIBI, S ————
JISWCTBYIOIIECH Ha TeNo:
21 CuJibl HHEpIMH JASHCTBYIOT B | HHEPIMATBHBIX crcreMax
OTCYETa;
HEMHEPIUAILHBIX ~ CHCTEMax
oTcyera
KOHCEPBaTUBHBIX CHCTEMAX
JIICCUTIATUBHBIX CUCTEMAax
22 Wmmynbsc T€na HaXoauTCs 10 g =m- 15" .
hopmyie !
[
P=Fin
b=F/At
23 Kunernueckyio sHepruio | p%/2m
HOCTYNATENBHOTO IBUKEHUS | mp/2V
MOKHO  BBIYMCIIHTB 1O [y /2m
thopmymne: mv 4
24 Teopema Illteiinepa umeer | J=Jo+ma’
BH: J=Jo-ma?
J=mR*+a’
J=m;R*+m,a’
25 OCHOBHOM 3aKOH JIHHAMHKH ]@ d(]&;)
BpaIIaTeIbHOTO  JBMKEHUS T a -
AMeEeT BHI: !
L-Jb
Fomf
Z J,w. = const
26 MomMmeHT wuMIynbca — Tena f — [E’ mﬁ ]
BPAIIAFOIIEroCs BOKPYT o
HETOIBMYKHOM ocH, E .=M-do
onpezensercsa no Gopmyne: [ | = mvrcos
L = mvrsin
27 =[P ]




MowmeHnt CHJIBI ﬁ — f e
OTHOCHTEJIBHO M = rEcos
HETOIBUKHOT'O LEHTPA —
Bpaienus onpenensiercs mo | M — Jb
hopmyie:
28 Huck maccoit 0,2 kr xatutcs | 0,8 Ix
0e3 mpocKanb3biBaHusA €O | 1,6 JIx
ckopocteio  4m/c.  Ero [ 4
KHUHETUYECCKast OHEprus
paBHa: 3.2 Jhx
29 Jduck  maccoit  Sxkr um | 0,4 Hwm;
paguycom 10 cM Bpamaercs | (0,2 Hm
BOKPYI' OCH, MPOXOJSIICH :
4yepes3 ero UEHTpP. Y paBHEHHE g’fg Ex
BpalleHus qucka = (4t —4t) |
pan. MomeHTt cul,
BBI3BIBAKOIITUX BpaliCHuA
JIMCKa TIpU t = 2C  paBeH:
30 Kunernueckast sueprus | 140 JIx
mapa  maccod 2 KT, | 70]Ix;
KaTSIIErocs €O CKOPOCTBIO [ 105 [Tx
10 m/c, paBHa 98 I
31 Bax MOMEHT uHeprmu | 6 JIx
KOTOPOI'o 2 KI'M?, 37,68 JIx
TOPMO3UTCA TakK, 4YTO Illg 37,68 K,ZI)K
OCTAHOBKM OH CJIeJIaj
000pOTOB. Vriosoe 006 Tl
yckopenre Bama 0,3pam/c’.
PabGora TopMOXKeHUS paBHA:
33 MoMeHT WHepmuM mapa, | 19 krm?
Maccoii 2 KI, OTHOCHTEIBHO | 32 krm>
OCH  MPOXOIAIEH  4€Pe3 [ 34 xrmd
LEHTpP Macc paBeH 6 Krm’. 56 KIv2
MoMEHT  HHEpIUH 3TOro
mapa OTHOCHUTEIHHO TOYKH
O, HaxomsIIencs Ha
paccTosHUM S5 M OT ILIEHTpa
1apa paBeH .
34 Mosms - 3T0:
€IMHNIIA MacChI BEIIECTBA
KOJIMYECTBO MOJIEKYTI
Macca MOJIEKYIIBI
eMHAIIA KOJIMYECTBA
BEIIEeCTBa
35 I'a3 Ha3piBaercs uAcaIbHBIM, | MOJIEKYJIBl MOXHO CYUTAaTh

€CIIn

MaTepUaJbHbBIMU  TOYKAMH,
B3aMMOJCHCTBHEM  KOTOPBIX
MOXXHO IpeHedpeyb

pasmepamu U ¢dhopmoii
MOJIEKYJI MOXHO NpeHedpedb

BSaHMOHGﬁCTBI/Ie MOIJICKYJI
BCIIMKO

Macco u (GOopMOi MOIEKyI
MOXXHO NpeHedpeyb

36




Enunwnia naBiaeHus | Jhx/c
ITackanb-310: Tox/m?
a), 0); B); 1) H/Mm?
aT™
37 Monekynsl He
PeanbHblil ra3- 310 ras, B | B3aUMOJEHCTBYIOT JApYyr C
KOTOPOM: JIPYTOM
BHYTPEHHsISI DHEpPrusi Trasa
OTIPETIENSACTCS TOJIBKO
SHEpruen
MOJIEKYJIbI B3aUMOJEHCTBYIOT
Ha PacCTOSIHUU
mapaMeTpbl raza  CBS3aHBI
ypaBHeHueM  Kmameipona
38 WzoxopHbIit npotecc | pV=mRT/;
OTIHCHIBACTCSI YPABHEHHEM pV=const
V/T=const
p/T=const
39 IIpouecc Ha3bIBAETCS | MPU MOCTOSHHOM 00BemMe
anadaTHYecKuM, €CIH OH | Ge3 coBeplIeHHs PabOTHI
[poTeKacT: npu HOCTOSIHHOM
TeMIiepaType
oe3 TeII000MeHa c
OKpY>Karolllen cpeoi
40 ITepBrrit 3akoH | A=-U
TEPMOTMTHAMUKH wis | Q=A
M300apHOTO TpoIlecca MMEET Q=U
BHUJI: Q=A+U
41 lazoBas mocrosinHas cszana | R=C,-C,
c MOJISIPHBIMH | R=C,-Cy
TEMI0EMKOCTSIMU R=C,+C,
COOTHOIIICHUEM . R:(Cp'Cv)/Cp
42 Kak wusmenurcs npaBiaenue | OCTaHETCS HEM3MEHHBI
HACATBHOIO rasa IIpH | YBeauuuTcs B 3 pasza
YBEJMUCHHH KOHUCHTPALMH |V penyuntes B 6 pa3
€ro MoJIeKyJ B 3 pasza, eciau Vaenmantes B 12 pas
CpemHsis KHHETHYecKas
DHEPTHUST MOIIEKYNI OCTaeTcCs
HEU3MEHHOI ?
43 Kakoii  ¢popmymnoii MoxHo | Q2= Q1— Q2
BOCIIOJIb30BAThCS s | Q=Q,—Q
HaXOXKACHNA KIIA Cpenu MpUBECHHBIX OTBETOB
ABUraTens? HET NPaBHILHOTO
( Qi - xoaMuecTBO Q1=Q:1+Q:
TEMIOTHl  TIOJYYEHHOE  OT
HarpeBatensi, Q2 - OTHaHHOE
XOJIOJVIIEHUKY).
44 Yucno cremneneili c¢BoOOnsI | 5
MOJIEKYJIbI YIJIEKHCIIOro Ta3a | 4




(CO2)  (cBa3p  xecTkas)

3

PaBHO: 6

45 [Ipu noctossHHOM naBieHuu | A= poVo
po 00beM rasa Vo yBennauin | A= 1,5poVo
Ha 50%. Pabora, ["A=5poV/,
COBEpILICHHAS IPH "AZ70 5peVo
paclIMpeHuH ra3a, paBHa:

46 l'as, momyuuB 0,2 MJDx | 150x/]x
TEIJIOTHI, yBEMHYHI | 250k ][Ik
BHYTPCHHIOK SHEPIHIO Ha [ 200k I
50k /[x. CoBepiiéaHas ra3oM 125K11K
pabora paBHa:; 0.; B.; T.

a7 Temmepatypa HarpeBarens | 67%;
TEIUIOBOM MaIuHbBI B 3 pasza | 33%

Oosnplre TEMIIEPATYPHI [ 4704
xonmomunbHuka. KIIJ Takoit 529
MAaIlUHBI COCTABJISET:

48 Konmnentparus MoJiekyn | 2,41. 10%
HJI€aJIbHOT'O rasa npu | 6,2610%
nasnennn  2,7610° Tla u [ 5410%
temnepatype 27°C  paBHa: 6.67105
(k=1,3810"*JTx/monp) ’

49 B cocyne naxomutes 3 mons | 18107
Bozopoa. CKOJIBKO 1210%
IIPUMEPHO aTOMOB BOAOpOAA | 31033
HaxXOJUTCS B cocymae? 6105

50 Kaxkoit Tepmoguaammdeckoit | 360 K
TeMIIepaType COOTBETCTBYET | 186 K
87°C? 263 K

164 K

52 KoHIeHTparus MoneKys 1,24-10% M
KHCIIOPO/Ia, 1,81-10° M %,
HAXOJLIIIEroCs O] 1,81-10% m 3
nasjienueM 5 klla mpu 1,24-10% M3
temmepatype 20 °C, 124107 w2,
paBHa:

53 Kucmopon maccoit 6 xr 2,81
HaxXOOUTCA B OaJlyIoHE 3,61
nox gasienueM 15,0 13,01
MIIa npu Ttemmneparype 1261
27 °C. Eciu MomspHast 31’1 o
Macca KUCJIOpOoJa paBHA '
32:10-°  kr/momb, TO
o0BeM OaoHa
COCTaBJISIET:

54 UneanbHblii Ta3  Haxomutest | 4-10-° kr/momb
npu  Temneparype 14 °C [28-10-% kr/moms
nox nasienuem 400 xIla. [ 32.10-3 kr/moms
Ecmu mpu 3TOM TUIOTHOCTB 29-10-3 KI/MONE
rasa cocrasisier 0,68 kr/m’,

TO ero MospHas Macca
paBHa

55 B nByx cocynax oovemamu 1 | 170 xIla
T U 4 1 npu omuHAKOBBIX | 200 kIla




TemnepaTypax Ha- xonarcs | 140 kIla +
uaeanpHble  ra3el  mon | 260 klla -
nmasnennem 300 kIla m 100

klla coorserctBenHo. llo-

Clle COCIAWHEHHS COCYAOB

TOHKOH TpyOKOH IaBlieHHE

ra3oB OyJeT paBHO:

56 B cocyne wnaxoamrcs 50 n +
16 t kucmopona u 42 v 24 1 -
azoTa npu 451 _
temmeparype 27 °C. 3,6 I i}
[aBnenne B cocyne 51 1 -
paBHo 100 kIla. Ecmu
MOJISIpHBIE MacChl
KUCJIOpOJa U a3oTa
COCTaBIISIIOT
COOTBETCTBEHHO
32:10° kr/mMomp m
28-10° «kr/monb, TO
00bEM COCyJla paBeH:

57 B cocyme HaxomuTcs 29-10-3 kr/MOIIB; +
16 T kucmopona u 42 v 31-10-3 kr/MOJIb -
azora. Eciu MonsipHbie 30-10-3 kr/MOIL -
MacClL KHGIOPOIE K| 6010 /o :
COOTBeTCTBeHHop 57-10" kr/moms. )
32:10°  kr/momp
28-10-° «kr/momb, TO
MOJISIpHAsI Macca CMeCcH
COCTaBJISIET:

58 Bropoe Hagaio CO3/IaHHE€ BEYHOT'O ABUTATENS | -
TepMOJMHAMUKH 3anpernaer: | BropOro pona,

CO3/IaHH€ BEYHOT'O JABUTATENA | -
MIepBOro poJia
yObIBaHWE OHTpONWH IS | +
M30JIMPOBAHHBIX CHCTEM
nporieccel ¢ KIT/I, paBHbIM -
100 %;
yObIBaHUE SHTPOITHN -
59 Makcumansubpii KITJT M30XOPUYECKOro Mpolecca. -
MOXeET OBITh JIOCTUTHYT B MUKINICCKOro mporecca, | -
COCTOSIIIIETO U3 IBYX H30X0p U
xoxne: JIBYX H300ap
M30TePMHUYECKOro mpomecca | -
M300apUYECcKOro mporecca -
nukia Kapao +
60 Hukn KapHo coctout ns: JIBYX U30TEPM M JBYX aguadar | +
JIBYX U30TEPM U JBYX H30X0p | -
JIBYX anuadar u AByX U30X0p | -
JIBYX M300ap U IBYX | -
H30X0p;
JIBYX M30TEPM U JBYX U300ap
61 JIByxaTOMHBIN Ta3 ObLI 270 Ix -

Harper npu

450 [Tk




IMOCTOSIHHOM JaBJICHHUH

270 k[l

90 kI1a. Eciu ipu 3TOM 180 x/Ix
00beM rasa 450 K]k
yBenuuuics Ha 2 M°, To
npHUpalicHue ero
BHYTPEHHEU OJHEPTUU
pPaBHO:
62 Tpu nurpa KuciIOpoaa 1,35 Ml
HaxoJsTcCs o/ 2,25 M]1x
nmasnenuem 0,15 Mlla. 1,35 x/Ix
Hns  yBenmuue-  Hus 2,25 xJIx
JaBJIEHUs] KMCIIOpoJa B 3 3,15 kJIx
paza IpH TOCTOSHHOM
o0beme emMy
HEO0XOIMMO CO- OOIIUTh
KOJIMYECTBO  TEILJIOTHI,
paBHOe:
63 Yersipe TUTpa 3,20 x/Ix
KUCJIOpOJia  HaXOJSITCS 1,92 MJIx
nox pasienuem 0,16 4,48 xJTx
MIIa. [{ns yBe- nuyeHus 3,20 MJTx
obrema kuciopoma B 3 4,48 Mx,
paza mpU IOCTOSHHOM
JaBJICHUN EMy
HEO00XOIMMO COOOIIHUTH
KOJIMYECTBO  TEILIOTHI,
paBHOE:
64 OmuH MOJIb rasa 2,05 xJIx
pacumpsiercst npu 1,66 xJIx
TIOCTOSTHHOM 4,99 k]I
temmeparype 300 K. Jlns 0,90 K/Ix
yBEIHYCHHS 00beMa Ta3a 274 xJlx
B 3 pasza eMy
HE0oO0XOINMO COOOIIUTH
TEIJIOTY, PABHYIO:
65 M neanbHbIH ras 700 K
coBepiaeT nuki Kapno, 112 K
KIIJI xoroporo paseH 168 K
60 %. Ec- m 267 K
TeMIIepaTypa
XOJIOMUITbHUKA 835K
coctaBiager 280 K, To
TeMITepaTypa
HArpeBaTelNs paBHA!
66 MOMEHT MHEpIHH PACCTOSHUS MEXY LICHTPOM
TBEPJIOrO Tena Macc Teja U OChIo;
OTHOCHTEJIBHO MAcChl TeJla ¥ PaCCTOSHUS
HEKOTOpOn ocH MEXIY €ro IIEHTPOM Macc U
3aBHCHTTOJIBKO OT: OCBIO.
pacmpesiesieHus Macchl Tena
OTHOCHUTEIILHO OCH
pachpesiesicHusT Macchl Tena
1o ero oobemMy
Macchl Tena
67 r psina




MomeHT ummnysbca | 1b
TBEPJIOTO Tena | |w,
OTHOCHTEJIBHO
HEIOABMKHOM ocu [r’ p]
Bpamenusi Oz paBeH:

68 Yacrtuia Maccoit 2 kr 14 Br;
oJ1 JIEUCTBUEM 56 Bt
HEKOTOPOU CHJIBI 72 Br;
IBUXKETCA  MPSIMO- 28 Bt
JIMHEHO  COTJIACHO 16 Bt
3akony  X(H)= -
2t+1t2-0,2t3 (m). B
MOMEHT BpeMeHH 11 =
5 ¢  MOIIHOCTB,
pa3BHBaeMasi  3TOH
CUJIOH, paBHa:

69 He6omnbmoe TEJO 15¢c
IIYCTHJIM CHU3Y BBEPX 110 05¢
HAKJIOHHOW TIIIOCKOCTH, 2.4
COCTaBIISIOIIICH c 30¢
ropuzorToM yron 30°, ¢ 1’3c
HauyaJlbHOM CKOPOCTBIO ’
10 Mm/c. Ecnu
KOI(O(UIMEHT  TpeHus
MCKIY TCIIOM u
TUIOCKOCTBIO COCTaBJISIET
0,2, To BpeMsI TBMKCHHS
Tena N0  OCTAaHOBKU
paBHO:
1); 2, 3); 4); 5S¢

70 K noronky  Barosa, 1,96 H
JIBHDKYIIETOCS 20H
TOPU30HTAIBHO u 21H
MPSIMOTMHEHHO € yC-
KopeHmeM 5 M/c? §’§4HH
TIOJBEIIECH HA HUTHU IPY3 ’
maccot 0,2 xr. Momaynb
CHJIBI HATSHKCHUS HUTH
paBeH:

71 3aMKHYTBIX MEXaHHUYECKUX

3aKOH COXpaHEHUSI MOMEHTA
HMMILYJIbCA BBIIONHACTCS AJISL:

CHCTEM, B KOTOPBIX
JEHCTBYIOT TOJBKO KOHCEP
BaTHUBHBIE CHJIBI

3aMKHYTBIX MEXaHHYECKUX
CHCTEM, B KOTOPBIX
JEHCTBYIOT TOJIBKO
HEKOHCEPBATHBHBIE CHJIBL.

JTFOOBIX MEXaHHYECKUX
CHUCTEM, Ha TCJIa KOTOPBIX
HeﬁCTBy}OT TOJIbKO BHCIIHHUEC
CHJIBI

JIFOOBIX MEXaHHYECKUX
CHUCTEM, B KOTOPBIX
HeﬁCTBYIOT TOJIBKO
KOHCCPBATHUBHBIC CUJIbI.




3aMKHYTBIX MEXaHUYECKUX
CHCTEM, B KOTOPBIX
JICHCTBYIOT JIFOOBIC CHUITBI

72 Ecnu ckopocTh kaxaou yBeNnu4arcs B 2 pasa
MOJICKYJIbI B TEPMETHUHO
3aKPBITOM OayioHe YMEHBINATCS B 2 pa3a
YBEIIMYWIIACh BJIIBOE, TO yBenuyarcs B 4 pasza
abcormoTHast yMmeHbLaTcA B 4 pasa
TeMIIepaTypa U JaBJICHUC
U7ieaJbHOro raza
73 JlByxaTomHas 3:3
MOJIEeKyIa 1:1
uMeeT 2:2
I 32
MOCTYMATEIbHBIX 2.3
u
2
BpallaTeIbHBIX CTEICHU
CBOOOBL. i1 M i2 paBHHEI ...
74 IIpu uzoTepMuvecKoM HC M3MCHACTCA
pacIMpeHny YBEIIUYUBACTCS
HJICAJIBHOI'O T'a3a YMCHBIIACTCA
CPeAHSISIKHHETHYCCKAsT
SHEPIHS €0 MOJIEKYJ ...
75 WeansHoMy rasy yBenuuuiack Ha 13 Jx
HEPEIIaHo  KOJIHUHYECTBO Hy’kHa UHQOPMALIUS O YHCIIE
Temiotet 5 Jhx  m crerneneil CBOOOIBI
BHEIITHHE CHUTBI MOTIEKYJTBI
COBCpLIIMIIM ~ Hal  HHUM yBennuunach Ha 3 Jix
paboty 8 JIx.
BuyTpeHHsis  dHeprus yMeHbIMIach Ha 3 [k
rasa TpH STOM .. yMmeHbImiach Ha 13 JIx
76 VYpaeHeHnue Maiiepa nmeer R=C.-C,
BUJ R=C,-Cy
R=C,+Cy
R=(C,-C\)/Cy
7 VY enpHas TEMI0EMKOCTh - | DTO KOJIMYECTBO TEIUIOTHI,

HEOOXOIUMOE IS
HarpeBaHus | MoJjis ra3a Ha
1 rpagyc

DTO KOJIMYECTBO TEIUIOTHI,
HE00X0IUMOe IS
HarpeBaHus 1 kr raza Ha 1

rpagyc

3TO0 KOJIMYECTBO TETJIOTHI,
Heo0Xo1uMoe st
HarpeBaHus Bceil Macchl
rasa Ha | rpagyc

OTO KOIHYECTBO TCIIJIOTHI,
MOABCACHHOC K TCIIY




78

[TomuTponHsli npouecc-
3TO

IIpouecc, naymuii npu
MOCTOSTHHOM
TEIJIOEMKOCTHU

IIpouecc, naymuii npu
MOCTOSIHHOM TeMIIepaType

IIpouecc, naymuii npu
MOCTOSTHHOM JIaBJICHUU

IIpouecc, naymuii npu
IIOCTOSIHHOM O00hEME

[Ipouecc, maymuii 6e3
TersI000MeHa ¢
OKpY>Kalollen cpenon

79

ITepBoe Havano
TEPMOJIMHAMHKH B

T depeHnnaibHON
dopme umeet Bua (0OmMiA
BU[), - U3MEHEHHE
BHYTPECHHEW 3HEpPruu, —
MO/IBE/IEHHOE KOJIMYECTBO
TEIJIOTHI, — paboTa rasa

80

[IepBoe Havano
TEPMO/IMHAMHKH B
g depeHnrnanbHON
dbopme mist
U30TEPMUYECKOTO
mporecca UMeeT BU/

- UI3MEHEHNE BHYTPEHHEHN
SHEPruH, —TI0/IBEIEHHOE
KOJMYECTBO TEIUIOTHI, —
pabora rasza

81

IlepBoe Havasio
TEPMO/IMHAMHKH B
muddepeHnanTbHON
dbopme a1 n306apHOTO
nporiecca UMeeT BUJI

- U3MEHEHHE BHYTPEHHEH
SHEPI'HH, —TI0IBEJACHHOE
KOJIMYECTBO TEIUIOTHI, —
pabora rasza

82

IlepBoe Hauano
TEPMOJIUHAMHKY B
muddepeHnanTbHOM
(dhopme U1 U30XOPHOTO
mpolecca UMeeT BUJ

- I3MEHEHNE BHYTPEHHEH
SHEPTUH, —TI0/IBEICHHOE
KOJIMYECTBO TEIUIOTHI, —
paboTa raza

83

IIepBoe Havano
TEPMO/IMHAMMKH B
middepeHnnanbHON




dhopme it ammabaTHOTO
nporecca UMeeT B :

- U3MEHEHUE BHYTPEHHEH
SHEPTUH, —I0JIBEICHHOE
KOJINYECTBO TEIUIOTHI, —
pabora rasza

84 N3o6apHbIii nporecc | pV=mRT/;
OIIMCBIBACTCA YPABHCHUEM pV:Const
V/T=const
p/T=const
85 W3zorepmuueckuii  mpouecc | pV=mRT/;
OIMUCBIBACTCA YPABHCHUCM pV:Const
V/T=const
p/T=const
86 Anna0aTHbII nporecc | pV=mRT/;
O CBIBACTCA YPABHCHUCM pvfzconst
V/T=const
p/T=const
87 HW30xopHBIi nporiecc | pV=mRT/;
OIMMCBIBACTCA YPABHCHUEM pV:Const
V/T=const
p/T=const
88 IToxa3zarens annadaTsl - ¥=C./C,
¥=ili+2
¥=(C\-Cp)/Cp
¥=C,/Cy
¥=(Cp-C\)/Cp
89 Vpasrenue [lyaccona misa | pV=mRT/;
aanabaTU4ecKoro p\V*=const
lrporecca V/T=const
p/T=const
90 Vpasuenne Menneneesa - | pV=mRT/,
Knanelipona pV=const
V/T=const
p/T=const
91 Monspnas TeroemMkocts | O
pu anabaTHIeCKOM 20,78 JIx/(monb K)
mpoliecce paBHa 14,5 JTx/(monb K)
8,31 Jlx/(monp K
92 Monspras 0
TennoeMKoCcTh Ipu 20,78 JIx/(monb K)
MU30TEPMUYECKOM 14,5 JTx/(monb K)
mpolecce paBHa 0
93 MousipHas 0
TennoeMkocTh Ipu 29 Jx/(mons K)
n300apHOM Tpoliecce 14,5 Tx/(monb K)
paBHa (2-X aTOMHBIH ra3) | oo
94 Momnsipaas 0

TemmoeMKoCTh Ipu

20,78 Ix/(moinb K)




HN30XOPHOM ITpoLeCCe

14,5 JTx/(monb K)

paBHa (2-X aTOMHBIN ra3) | oo
95 BepHo mu yTBepxkaeHue, | aa
YTO YHUBEPCAIIbHAS HET
ra3oBas [IOCTOSIHHAS — Henmocrato4yHo maHHBIX
pabora 1 Monsiraza npd | A 4ro 510 BooOwUIE Takoe?
MMOCTOSIHHOM JIaBJICHUH
96 3aKOH M3MEHEHMs YTJIOBOH 6
CKOpPOCTHM MaTepHajbHOM 40
TOYKH HMMeET BUJI 65
o=A+Bt,rne4=10 80
pan/c, B = 6 pan/c’. Yron 125
MOBOpPOTa GB MOMEHT
BpeMeHHu t =5 ¢ paBeH ...
pan
97 HuepunanbHoit MPSAMOJIUHENHO C
CHUCTEMOM oTcuera MePEMEHHBIM YCKOPEHUEM
SIBJISIETCS cucrema IIPSAMOJIMHENHO €
oTcuera, KOoTOpas MOCTOSIHHBIM YCKOPEHHEM
OTHOCHTENIBHO  JIpyroi IPSIMOJTMHEHHO 1
WHEpUHAJIBHOU CHUCTEMBI
OTCUYCTATBUKETCS ... PaBHOMCPHO
PaBHOMEPHO 110 OKPY>KHOCTH
98 MOMEHT HHEpUHUH
TOHKOTO OJHOPOIHOT'O
CTepKHSA UIHHON |u
Maccoil M OTHOCHUTEIBHO
ocH, TIEpHEeHANKYIISIPHOU
CTEpKHIO U JIeJsIIe ero B
cootHomennu 1:1, paBen
99 Hawuboiee momHo# B 3amkHyTOI cucteme
(hopMyITUpOBKOH 3aKOHA MOMEHT UMIIYJIbCca HE
COXpaHEHHUs] MOMEHTa M3MEHSIETCS COBPEMEHEM
HAMITYJTBCA SIBIISETCS ... MTOJTHBIA MOMEHT MMITYJIbCa
BCEX TeJ HE U3MEHSETCS 110
MOJTYJTIO
TlonHbIli  MOMEHT
UMITyJIbCa BCEX TEN He
M3MEHSETCS 110
HaIPaBIICHUIO
B 3AMKHYTOH CHCTEME
MOMEHT MMITYJIbCa BCEX Tel
He yObIBaeT
MOMEHT HMITYJIbCa CUCTEMBI
€CTh BEIMYMHA ITOCTOSTHHAS
10 B matu  oauHAKOBBIX a30T
0 cocynax HaXOMSTCS: BOJIOPOJT
KHACJIOPOA, a30T, HEOH, KHCJIOPOJI
Tenuii, BOJIOPO/I. HEOH
Temmeparypa u Macca reuit
rasoB OJTMHAKOBBHI.

Haumensbiiee naBiieHHe
Oymer B cocynme, riae
HaXOOUTCH ...




10

3axoH Kynona

1 ompezensercs GopMyIOu. F=k %
r
F=Fk q19-
r
F=k q_é
v
F=Fk qlz2
r
10 HampsokenHocth E=F/ Q
2 JJIEKTPOCTAaTUYECKOIO 110115, —
JefcTByromero Ha 3apsg Q, E=F Q
ornpenensiercs GU3nIeCKon 1 QO
BEJTMYUHOM. = 5
drey v
1
p-_1 @
drey ¥
10 Kakas u3 npuBeneHHbIX n
3 HIKe (HOpMyIT BBIpaKaeT E= Z E[
IIPUHLIMII CYTIEPIIO3ULIUU i=1
3JIEKTPOCTATUYECKUX MOJIEH. ,,
(OKupabIM mpudTOM F= ZFﬁ
0003HaYEHBI BEKTOPA) i-1
n
F=2F
i=1
E=)E,
i=l
10 Teopema I"'aycca ning 1 2
4 3T€KTPOCTATHYECKOTO TOJIS § Edg = —Z o)

B BaKyyMe. S &0 i=1
1 n
§EAS =—3 0,
S €0i=1
§&m=o
s
S €0
Kaxk uzmenurcs morok YMEHBIITUTCS
BEKTOpa HAPSHKEHHOCTH YBEIUIUTCS
MOJIOKUTENHHOTO 3apsia, HE U3MEHUTCA
€CIIA BHYTpPb HE BO3MOKHO OTBETHTb.
OrpaHUYMBAIOLIEH

IMMOBCPXHOCTHU, BHECTU 3apsi
IIPOTUBOIIOJIOKHOI'O 3HAKaA.

§ Edl




Kakast uz popmyn
oIpeenseT HUPKYISLII0
BekTOpa E.

§ EdL

=0

3§EdL
L

HCT NMPaBUJIbHBIX OTBCTOB

10 [Toreniuan B kKakoi-In00 p=U/Q,
7 TOYKE IJIEKTPOCTATUIECKOT'0
OIS €CTh »= UQ[)
U - norenunanbuas sueprus Q= QO /U
B3AMMOJICHCTBHA HE JJOCTATOYHO JAHHBIX.
10 ITorenumnan — 3to cKajspHas (hu3nyecKast
8 BEIIMYMHA, ONpe/ensieMast
paboToil o nepeMeneHnIo
€IMHUYHOTO
MOJIOKUTENFHOTO 3apsi/a MpH
yAaJ€HUU ero u3 JaHHON
TOYKH T10JIs1 B OECKOHEUHOCTh
paboTa BHYTPEHHUX CHII
BEKTOpHas (hu3nIecKast
BEIIMYMHA, OTpeernsieMast
paboToii 1o mepeMenIeHIIo
€IMHUYHOTO
MIOJIOKUTENBHOTO 3apsija pu
yAaJ€HUuHU €ro u3 JaHHON
TOYKH TTOJIS B
OECKOHEYHOCTb.
PasHocTh HanpsiKEHHOCTEM.
10 Bparmaromuii MOMEHT, M = P Bsina
9 JICHCTBYIOIIMI Ha KOHTYp C : ,
TOKOM B MarHUTHOM II0JI€E, M=Fsna
BBIUHCISIETCS IO hopmyie M =IBsine
M=p,Ismna
11 Enmnauna HanpspKeHHOCTH A/m
0 MAarHUTHOT'O TTOJIS: Tn
B6
H/A
11 Kaxkas ¢usnaeckas Cuna Kysnona
1 BEIIMYMHA ONpPeAeseTCs HanpspkeHHOCTD
BEIpaKEHUEM AIIEKTPOCTATHYECKOTO TTOJIS
1 |qI | .|q2| [MoreHmman
AIEKTPOCTATHYECKOTO TTOJIS
dre, r’ (%o. DIIEKTPOCMKOCTb;
AIIEKTpUYECKast MOCTOSTHHAS,
01 ¥ q 2 — TOYEUHBIE 3aPsIbl,
I — pacCTOSIHHE MEXIY
HUMH) ?
11 3aKOH COXpaHEHUs 3apsa B 3amkHyTOI cucteme
2 TJIacuT anredpanveckas cymMMa

3apss 0B BCEX HACTHUL]
OCTaercsl HEM3MEHHOU

Anre0Opandeckasi Ccymma
3apsAJ0B YaCTHUIL




HpOH3BOJ’ILHOI>i CUCTEMBI
IIOCTOsIHHA

B 3amMkHyTOM cucTeMe cymma
IIOJIOKUTEIILHBIX 3apsiioB
COXpaHAETCs

Benmnuuna 3apsaaa HE 3aBUCUT
OT CKOPOCTH ABUIKCHMU,

11 ®dopmyna cuisl Amrepa dF = IBd/sinax +
3 dF = i, IBdlsina -
dF =gty / 47 )IBdlsin o
dF = Bdlsino -
11 .Marnnthas uHAYKIMA IONA | B = g4 L, NI /1 +
4 BHYTPH COJICHOUIA
BLI}:ITHF::JI;{eTc;I no ¢popmyiie B=puNI/I )
B = pyp1, NI i
B=NI/l -
11 MarHuTHBIN TIOTOK Yepe3 dd = BdS cosa +
5 wiomaaky dS MoxHo d® = BdSsina -
BBIYHCIIHTH 10 (hopmyiie d® = 1, BdS cosa -
d® = HdS cosa -
11 [Ipu cune Toka 2A B koHTYpE | 4 I'H +
6 CYyILLIECTBYET MarHutHeii | 0.25 I'a -
norok § B6. MuayktusHocts | 0,5 ['n -
KOHTYpa paBHa: 0.16TH -
11 ITnockuii koHTYp ruromasio | 90° +
7 50 cm? MpoHu3bIBaeT | 0° -
Mar"guTHeIi moTrok 2 MBO | 3(° -
npu uHAykiun mons 0,4 Ti. | 45° -
Yron Mexay IUIOCKOCTBIO
KOHTYpa W HAalpaBJIeHHUEM
TOJISL PaBeH:
1). 2). 3) 4).
11 .Ilo xpyroBoMy BUTKY 62.8-1077 +
8 pagnycom 40 cm ’ Tn
[UPKYIUPYET TOK 4 A. 31,4107 Tn )
MarsuTHast HHIYKIUS B 20-10" _
LIEHTpE BUTKA paBHa: Tn
40-107 1y -
11 Kaxkas ¢pusndeckas WHIYKTUBHOCTh KOHTYpa +
9 BEJIMYMHA BBIpa)KaeTcs B MarHUTHBIA TTOTOK -
T'enpu ? MAarHuTHas UHIAYKLIWS -
OJC unaykuuu -
12 ITo konbLEBOMY I=p |R? +
0 NpOBOIHHUKY paauyca R ¢ u
MarHUTHBIM MOMEHTOM Pm I=p,/27R )
HPOXOJHUT TOK: I=p, R 2 -
I =pyyp,, 1 27R° ]
12 Cuny JlopeHuia MOXXHO F=gvBsina +
1 BBIYHCIIUTH IO popmyie F =gk n

F=kqq,/r




F=Gm,m2/r2

12 Kak wu3menutcs osHeprus | YBenuuuTcs B 2 pasa
2 MIJIOCKOT0 KOHJIEHCATOPa, | YMEHBIIUTCS B 2 pa3a
MOJKIIOYEHHOT O K | He usmenurcs
HUCTOYHUKY MOCTOSTHHOT'O | Y MeHbIIUTCS B 4 paza
HaIPsHKCHMUS, pu
YBEITUYCHUU pPacCTOSTHUS
MEXIy IJIaCTUHAMH B 2paza
?
12 B Kakux eqnuunax | H/ Ku
3 BBIpakaercs HanpspkeHHocTh | H K
3JIEKTPOCTATUIECKOTO 1o ? | B M
Ki/wm
12 Enunuiieit uamepenust B
4 3JIEKTPUIECKOTO B/™m
IMOTECHIMAJIA ABJISIETCS BMm
HKn
12 IIpn nepemerienuu 3apaaa B | 700 B;
5 2 MKn B anekrpuueckom | 150 B
nosie copepmena pabora 1,4 | 140 B;
Jox. Kakyro passHocts | 500 B
MTOTCHITHAJIOB TIPOIIIENT 3apsiy
?
12 duzngeckas BEITMYWHA, | DIEKTPUICCKON ITOCTOSHHOM;
6 IIOKAa3bIBAIOILAs, BO CKOJIBKO | JIM3IEKTPHUECKOM
pa3 MOIyJIb HAIPsHKEHHOCTH | MPOHHUIIAEMOCThIO.
II0J BHYTPU OIHOPOIHOrO | IToreHInaiom
JHUBJICKTPUKa MCHBIIEC | MarauTHOU
MOIYJIsA HaIps>XKCHHOCTU IIPOHUIIAEMOCTEBIO
0TSt B BaKyyMe,
Ha3BIBACTCS:
12 CutoBoit 3JIEKTPUUYECKOE CMEIICHUE
7 XapaKTePUCTUKOMN HANPSDKEHHOCTH
3JIEKTPOCTATHIECKOTO Pa3HOCTh TOTEHIINAJIOB
TIOJIS1 B JMDIIEKTPUKAX TOTEHIIHAJ
SIBIISICTCS
12 MIPOU3BOJIbHYIO 3aMKHYTYIO
8 B teopeme I'aycca ans MTOBEPXHOCTD
R MIPOU3BONIEHYIO IOBEPXHOCTD;
TOBOPHUTCS O TIOTOKE
BEKTOPAHAIPSKEHHOCTH chepy;
qepes: 3aMKHYTBIA KOHTYP
MIPOU3BOJIBHBIN KOHTYD
12 JBa HEMOABHIKHBIX 18,75 kB/m
8 ToueyHsIX 3apsaa 4,50 11,25 kB/m
aKn u (- 4,50) sKn 22,50 kB/m
15,91 xB/m

HaXoIaTCs Ha
paccrostaun 10 cm
Apyr ~OoT Jpyra B
Bakyyme. B  Touke,
yAaJIeHHOM Ha 6 CM Kak
OT NEpPBOro, Tak U OT
BTOpOT0 3ap4a/a,




MOJIYJIb

HaIpPSKECHHOCTHU
paBeH:
13 IIpoton, npoias 5,2 cMm
0 YCKOPSIOIIYIO 19 cm
Pa3sHOCTh NOTEHIIAIOB 2,6 cM
52,2B, Bneraer B 19wm
norepeyHoe
OJTHOPOJTHOE
MarHuTHOE rosne
uaaykiuert 20 mTo.
Paguyc  Tpaekropuun
NBIDKEHUS TMPOTOHA B
3TOM I10JI€, PaBEH:
13 JIBa TOYEUYHBIX 3apsjia 0,75F;
1 B3aUMOJICHCTBYIOT 0,5F;
0,25F;
¢ cuioit F1. Ecim 2,5F;
MOJIOBUHY 3apsiia OT —
q
IIEPEHECTH Ha 3apsin +(, TO
CuJla CTAHET PABHOU
13 Yr100EI npu 4
2 HapauIeIbHOM 16
COCJIMHECHU U 8
MPOBOJHUKOB TOJTYYIHTH 2
comnpotuBicane 3 OwM,
HaJ0 MIPOBOJIOKY
conpotuBicareM 48 Om
pa3pe3aTh Ha KOIIMYECTBO
OIMHAKOBBIX JacTel,
paBHOE
13 COnpoTHBIICHHE TIPOBOJIOKH, | YMEHBIIUTCA B N° pa3
3 €CIli ee pa3pe3artb Ha N YMEHBIINTCA B N pa3
4acTeHH COCIMHHUTE VBemmuuTcs B N pa3
mapalyi€IbHO, U3MCHUTCSA Yy BEIUYHUTCA B Npas
13 ToKk KOpOTKOI'0o 3aMbIKaHUS >
4 ncrouHrka Toka ¢ DJIC ¢ = 20
5 B 1 BHyTpeHHUM 50
conpotusienueM I = 0,1 Om 30
paBeH ... A.
13 UTo0BI Tpy HEU3MEHHOM YMEHBIIUTh UHAYKTUBHOCTh B
5 3HAYEHHUH CUJIbI TOKA B 2 pa3a
KOHTYpPE dHEprus YMEHBIIUTh HHIYKTUBHOCTH B
MarHUTHOTO TIOJISL B HEM 4 paza
YMEHBIIIIACh B 2 pa3a, YBEIIWYUTHh HHIYKTUBHOCTD B
HYXHO: 2 pa3a
YMEHBIUTh HHYKTUBHOCTh B
16 pa3
13 ITo pesucropy | 300 B
6 comporuBiaeHneM 45 Owm | 6,75 B
npoxomqut Tok 0,15 A.| 13.5B
[Nanenve wHanpsokenwss Ha | 27 B

pe3ucrope paBHO




13 Hatimure KIIJ 3amknyToit | 60 %

7 SIIEKTPUUECKOU nenu, | 40 %
BHEIITHEE conporusienue | 20 %
KoTopoil paBHo 3 Om , a | 80 %
BHyTpeHHee 2 OM

13 .Kakoii Tok Teuer B mamme | 0,5 A

8 MOILHOCTBIO 6BT, | 2 A
MOAKJIIOYEHHON K HCTOYHUKY | 5A
Toka 12 B? 0,2 A

13 IIpu nocienosarenbHoM | Cuia Toka

9 COCIUHEHNU IPOBOIHUKOB | [Ipomssenenue [ U
BO BCEX npoBogHUKax | Ortuomenue I /U
OJJUHAKOBO MouHocTh

14 [lpu 3ambikanum Oatapen c | 3,75 A

0 OJC 15 B mHa BHemmHee | 3,3 A
compotuBieHne 6 OM cuna | 6A
TOKa B Lenu paBHa 1,5 A. .
Cuna TOKa TpU KOPOTKOM M4
3aMBIKaHUH OaTapen paBHA

14 Kakas wu3 mnpuBenennbix | JHx/Kin

1 pa3mMepHOCTeH A/M®
COOTBETCTBYET S/AC | B/A
WCTOYHHMKA TOKa ? OMA

14 Cuma TOoKa B TPOBOTHHKE | 25

2 M3MEHSETCA 110 3aKOHY 75
I =10t. 3apsza, npomeaiimii 50
yepe3 TIONEpPEeYHOe CEUeHHE 125
MPOBOJIHUKA 33 BPEMS S5 C OT
MOMEHTa BKIJIIOUEHHS TOKa,
paBeH ... K.

14 Ecnu 3a 2 ¢ uepes 0,7

3 npoBoAHMK cedenueM 1,6 | 10
MM®  TIpOITO 1,5
2-10"35eKxTpoHOB, TO 18
IIJIOTHOCTH TOKA PaBHA ... ,
A/mm?

14 DIEKTPOH  BJIETA€T B OKpY>KHOCTb

4 MarHUTHOE T0JIE TaK, YTO rumepGony
ero CKOpOCTh
napamiesabHa  JIMHHAM HPAMYIO JINHHIO
WHIYKOAA  MarHUTHOTO napabory
ToJsl. TpaexkTopus
IBUKEHUS DJEKTPOHA B
MarHUTHOM nomne
MIPEJICTABIISET ...

14 Ilpu nepememienuu B 3

5 MarHUTHOM rorne 2
IIPOBOAHHKA C TOKOM 12
cuioi 2 A coBepuieHa 6

pabota 6 k.
MarsuTHbIi MOTOK,
TepeceuyeHHbIN




MPOBOAHUKOM, PaBeH ...

B6.
14 IIpu YBEIUYEHUN YBEITMYUTCA B 2
6 WHAYKIUA ~ MarHUTHOTO paza
nona B 4 pazsa YBEITHYHTCS B 8
YMEHBIICHUH  IUIOLIAI!
a3
KOHTYypa B 2 pasa p
MarHuTHBIN MOTOK, HE U3MEHUTCS
HpOHI/I?)I)IBaIOHH/Iﬁ YMEHBIINUTCA B 2
KOHTYD ...
paza
YMEHBIIUTCS B 8
pas
14 Ilpy yBEIUYEHUH CHIIBI ymenpimres B 10 pa3
7 TOKa B OJTHOM
HpﬂMonHHeHHOl\; YMEHBIIUTCA B 2,5 pa3a
MIPOBOJTHUKE B B
POBOJIHIKC pasa, yBeNMU4YMUTCS B 2,5 pasa
JIpyroM B 5 pa3, cuia
MarHUTHOTO
B3aUMOJICHCTBHST MEXITY yBenmuutcs B 10 pa3
HUMH ...
14 B karymike 4
8 WHIyKTUBHOCThIO 5 M['H 250
co3/1aeTcsd MArHUTHBIN 0,25
TIOTOK, paBHbIii 2-1072 4-10°3
B0, ToxoM cuiioii ... A.
14 Hamnpsokenue Ha 0,02
9 KOHJIEHCATOpe B 215
KoJIebaTeTbHOM KOHTYpE 500
MeHsieTcs 1o 3akony U = 200
c0s100mtt . Ilepuon
KoeOaHui B KOHTYpE paBeH
.C
15 KoneGaTensHbIii KOHTYP 51
0 uHAykTHBHOCTRIO 0,5 M'H 25
PE3OHUPYET HAINHY 20
BoJiHBI 300 M, eCiIi EMKOCTD 02
1)
KOHTYypa paBHa ... nd.
ypap 3,02
15 WnTepdhepennus - aTo HanoxxeHre KorepeHTHBIX
1 BOITH U TIepepacipeaeieHne

aMIUTATYIBI  KONeOaHUU B
MIPOCTPAHCTBE.

CI10)KeHHE YacTOT KoieOaHui

Pa3HbIX 4aCTOT

SIBnenue B3aUMOIEHCTBHUS
MarHUTHBIX ITOJIEH

SIBnenue B3aUMOIEHCTBHUS
AIIEKTPUYECKUX TTOJIEH

Bcenencreue unrepdepennm
MIPOUCXOUT

Ilepepacnpenenenue sHEprun
B IIPOCTPAHCTBE




15 Ilepepacnpenenenue ¢bas3
2 HMCTOYHHKOB
N3smenenne CKOPOCTH
pacnpeienaeHts BOIH
N3menenue YacTOTHI
KoJIeOaHUI HCTOUHUKOB
15 Kakoe sBnenue sBisiercs | MaTepdepenuns
3 MIPUYHUHON packpacku | Jlucriepcust
MBIIBHOTO IIy3bIpsi? Jndpaximst
AGOGeparust
15 Yro SBJIAETCA ToHKOM | IIpocioiika BO3qyxa MEXIy
4 TuieHKo# B mpubope "Komnblia | IMH30H W IIIacCTUHKON
Herorona" ? CrexyissHHAS TUTACTHHKA.
TOHKOM IUVIEHKH 3ECh HET.
Cpemn MPENT0KEHHBIX
OTBETOB HET IPABUIILHOIO
15 Kaxkoe siBenue, Hudpakims cBera
5 00yCII0BJIEHHOE BOJTHOBOM [Nonspusanus ceera
MPUPOJIOH CBETa, Jlucriepcust CBET
OTpaHUYNBACT HAOIIOCHIE Cpem P —
MEJIKHX TIPEIMETOB B OTBETOB HET IIPABHIILHOIO
MUKpOcKore?
15 IIpu xakom ycioBuu moxer | Ilpu pasHoit amruinTyne
6 HaOIII01aThCs KoJe0aHmM
uHTepdepeHIms qByX IIpu onuHakoBOM amIuIATynE
IIy4YKOB CBETA C Pa3HbIMU Kose0aHuit
JUTMHAMH BOJH? Hu nipu kakux ycrnoBusix
Ilpu onvHakoBOM HadaJlbHOM
¢aze xonedaHmit
Ilpu ogmMHaKoOBOW aMILIUTYIE
1 HavaJbHOM (pa3e KoneOaHuit
15 Kaxkue u3 HUX | lu2
7 MEPEYNCIICHHBIX HWke | 1,2 3,4
SIBJICHH I OOBSICHSIIOTCS e 3ud.
o oxpacia. Tomanx | 122K 4
EALIJ?LHHX I/E) MAaCIISTHBIX Tombxo 1
IUIEHOK; 2- KoJiblla HproTOHa;
3- TOSBICHUE  CBETJIOTO
MATHA B IEHTPE TEHH OT
MaJoro HEMpPO3pavyHOro
JIHICKa, 4- OTKJIOHEHM
CBETOBBIX JIyded B 00IACTh
T€OMETPUYECKOMN TeHH?
15 Ykaxxure onpeaeneHue Ycunenne w  ocnaOiieHue
8 nHTep(EepeHINN. CBETa B pAa3IMYHBIX TOYKAX

IIPOCTPAHCTBA npu
CJIOKEHHH JBYX KOI€PEHTHBIX
BOJIH

Orubanne CBCTOBBIMU
BOJIHAMH HpeHSITCTBI/Iﬁ
3aBHCHMOCTh MoKa3aTcis

NPEIOMIICHUS OT  YacCTOTHI
KoJIeOaHUIA.

Brigenenne w©3  CBETOBOIO
Jydya TOM YacTd, KOTopas




COOTBETCTBYET
OIPEICIICHHOMY
HaIpaBJICHUIO KoyieOaHuit
SJIEKTPUUECKOI0  BEKTOpa B
BOJIHE

15 IIpu mpocBeTaeHnn ONTHKU 1
9 TOJILUUHY TICHKA 5 /10
noAOUPAIOT TAKUM 00pa3oM,
4yTOOBI JJ151 OIpEe/IeIeHHON i 24
JUTHHBI BOJTHBI 3770
MUHHMAJIBHAS OIITHYecKast 3
Pa3HOCTh X04a OTPAKCHHBIX E /10
nyded Oblia paBHA :
o
16 Ha mytu cBeroBoit BomHBL | 0,5 MM
0 Uylen B BO31yXe, | 1,2 MM
MIOCTABHIIH CTEKISHHYIO | () 8 v
MIACTHHKY TONIMHON 1 MM. [ -
[MokasaTenb  MPETOMIEHUS |
CTeKJIa paBeH L,5.
Hackonbko HA3MEHUTCS
ONTHYECKAsl JUIMHA TYTH,
€Cli BOJIHA TajaeT Ha
TUTACTUHKY HOPMaJIbHO?
16 Onruueckast pasHocts xoxa | 1,4.
1 aByx  uHTEphepupyomux | 0,8 ;
BOJIH MOHOXPOMAaTH4eCKOro | 1 -
ceeta papHa 0,7 . UYemy 18
paBHA WX pa3HOCTH (ha3?
16 BomHb! 0T 1BYX A=2a
2 KOI'€pEHTHBIX HCTOYHUKOB A=0
MIPUXOMSIT B OIMHAKOBOM A=a
(daze. Yemy paBHa a<A<Da
aMIuTyaa A
PE3YJIBTUPYIOLIETO
KoJIeOaHHMsI B OTOU TOUKE,
€CIIM aMIUIMTYZAa KoneOaHuii
B Ka)XJIOH BOJIHE paBHa a?
16 Pammyc  Tperpeir  3oHHI | 1,34 MM
3 @penenss a8 IIIOCKOTO | (0,64 MM
BoiHOBOro ¢ponta (=0,6 1,13 MM
MKM), § s TOYKH, 1.45 um
HaxomsIencs Ha
paccrossamr b = 1 M ot
(hpoHTa BOITHBI paBeH:
16 IIpocBernenue ontuku - 310 | [Hongapuzanuu
4 NPaKTUYECKOE MPUMEHEHHE | Jlucrepcun
Hudpaxum
WnaTepdepennnn
16 Iopsinok mudpaxiuonHoro | [lopsakoBeIii HOMEP CIIEKTpa,
5 CIIEKTpA - 3TO... €CII CYMTATh CJIEBA HANIPABO

KomnuectBo IOBCTOB CIICKTpa

KonunuectBo J1MHUNA Ha OOHMH
MUJUTAMETP AU(PPaKIIUOHHON
pEeIeTKU




IIopsinkoBbIli HOMEp CIIEKTpa
BIIPABO U BIJEBO oT
LEHTPAJIBHOIO  MAKCUMyMa

16 IIpunuun I'toiirenca- | kaxxknas TOYKa (hponTa
6 OpeHens  3akiouyaeTcs B CBETOBOH BOJIHBI
TOM, UTO: SIBIISIETCS MCTOYHUKOM
BTOPUYHBIX BOIIH, KOTOpbIE
uHTEpEpUpyIOT  ApYyr C
Apyrom
(bpOHT BOJHBI pa3dUBaeTCs HA
HIaPOBBIE CETMEHT M Mosica
cBeT ormbaer HeNmpo3payHbie
MPETISATCTBUS
CBETOBBIE BOJIHBI npu
HAJIO)KEHUU YCHIIMBAIOT WIIH
0CIa0JISIIOT APYT apyTa
16 1 2
7 3akon Mairoca UMeeT BH; — =C0S &
0
1gi=n
ES =sin’ &
Iy
i =Cosx
1 0
16 e TIpu BBITIONHEHUH 50°
8 ycioBus bprocrepa yron 60°
IIPEIIOMIIEHHUS J1yYa, 70°
MAJAfOIIEro Ha TPaHUILY 80°
paszzena IByX cper,
cocraBui 40°. Yron
MaJIeHUs] PaBeH:
16 B YCHJICHUU OJJTHOTO
9 SIBnenne uaTEpHEpCHINH
CBETa 3aKJII0YaeTCs ... CBCTOBOr'O My4Ka IpyruM
B MIOJIYYEHHUH CIIEKTpa Oermoro
cBeTa
B HAJO)XEHUU CBETOBBIX
BOIIH, B PE3yJbTaTe 4Yero
B OIHUX MECTaXuxX
aMIUIATY/Ia
YBEIIMYUBAETCS, B APYTHUX
— YMEHbBIIAETCsI
B OTHOAHUU CBETOM
MPENsITCTBUI
B MIOJTYYEHUU KOTEPEHTHBIX
HMCTOYHHUKOB CBETA
17 KorepeHTHBIMU Ha3bIBAIOTCS | TOJMBKO A
0 BOJIHBI, KOTOPBIE UMEIOT ... A, b
A)OTMHAKOBBIEC YACTOTHI A, b, 1
b) omuHakoByro AB T

NOJIAPU30BaHHOCTD




B) oaMHaKOBBIC HAYATbHbIC
(a3pl I') mocToSIHHYTO
pasHocThb (a3

JT) o7iMHAKOBBIE AMILTUATY/IbI

17 Paznocts xoma myuei, A -
1 NPUXOJAIINX B TOYKY 2\ -
HaOJIIoIeHus OT JIBYX 2 +
cocenHux 30H Openens, 32 3
paBHa
17 ®da3pl KoeOaHuM, COBIAAIOT -
2 NPUXOIAIIAX B TOUKY Ormuvarorcst Ha 11/2 -
OTanyaroTcs Ha T +
HAOJIIOAEHUS OT COCENHUX
OtnuyaroTcs Ha 21 -
30H ®OpeHens
17 ®da3pl KonebaHuM, | COBIIANAIOT -
3 fipuxopluux B TOYKY | OranyaroTcs Ha T1/2 -
Ha6JIIOJvleHI/I$I OT  MePBOHM [~ g Ha 1T i}
Tperbe  30H  DpeHens,
OTIHYAIOTCS Ha OtnuyaroTcs Ha 21 +
17 MNHTEHCUBHOCTD, 0,5 +
4 co3JaBaeMasi Ha DKpaHeE 15 -
HEKOTOp O 2.0 N
MOHOXPOMAaTHYECKOM 35 3
BOJIHOW B OTCYTCTBHH
nperpajg paBHa lo.
Ecnu Ha miyTH  BOJHBI
MOCTaBUTh TIperpamy ¢
KPYTJBIM  OTBEPCTHEM,
OTKPBIBAIOIIAM ITOJITOPEI
30HbI  @peHenss, TO
WHTEHCHBHOCTH B IIEHTPE
TG PAKIIMOHHON
KapTUHBI OyJeT paBHa ...
lo
17 Ha miens mmmpunoii a = 6 0,42 -
5 najaer HOPMAITLHO 0,33 +
napajulelbHbli  Iy4O0K 0,66 -
MOHOXPOMATHYECKOr0 0.84 )
CBETA C JUTMHON BOJIHEI A. ’
Cunyc yrna mudpaknuy,
noJ KOTOPBIM
HaONfoaeTcs MHUHUMYM
BTOPOTO IMOPS/IKA, PaBeH
BonHoBoii ppoHT 30HbI Openens +
17 TOYEYHOI'0 UCTOYHUKA, HH(l)paKHI/IIO (I)payHro(l)epa -
6 pa3OUTHIN HA 30HBI
OMHAKOBON TLTOIIAIM xonpia Herotona -
TPE/ICTaBIACT COOOH ... TM(bPAKIIIO OT BYX MIeNei _
10 -
17 9 +
7 8 -




Ilpu ocBewennu
JU(QPaKIOHHON PeleTKU
CBETOM JJIMHOM BOJHBI
A, MakCUMyM BTOPOTO
nopsiika HaOIroIaeTCs
non yriaom 30°.
OO1u1eeuncIio riIaBHBIX
MaKCHUMYMOB B

T QpaKIHOHHOM

KapTHUHE PaBHO ...

17 Hdudpakumonnass pemierka, | 17
8 cozepkamas 200 mrTpuxoB | 15
Ha MM, J@erobmee 4Hucio [ g
makcumymoB (A= 0,6 MkMm), 13
paBHOe
17 Ha madpakironnyio | 10
9 pemerky ¢ mepuogom 12,5 | 4
MKM I1a/[aeT HOPMAIIBHO CBET | g
C JUIMHOM BOJHBI 2,5 MKM. 2
MaxkcumanbHbIl  MOPSIOK,
HAOJI0JaeMbIil ¢ TIOMOIIBIO
JTAHHOM PEIIETKH. ..
18 VYron MEXTY YMEHBIIUTCS B 2 pa3a
0 IUIOCKOCTSAMHU YBEIIMUMUTCS B 2 pasa
NpONYCKaHUS  JIBYX
MONTAPH3ATOPOB YMEHBIIHUTCS B 3 pas3a
pasen 60°. Ecmm yron yBEIMYUTCS B 3 pasa
YMEHBIIaeTcss B 2 pasa,
TO WHTEHCUBHOCTH CBETA,
MIPOIIEAIIEro Yepe3 oba
MOJISIPU3ATOPA ...
18 Ha cucremy ckpenienssix | O
1 TOJISIPOUIOB majgaer | Jo/2
€CTEeCTBEHHBIN CBeT Jo. Jo /3
NHTencnBHOCTH CBETa, [ 3,
MIPOIIIE/IIIEr0 CUCTEMY
18 Ilorenuuan, 10 KOTOPOro 2,4
2 MOXKET 3apSaUTHCS 2,8
MeTaJTHIecKast 3,6
IUTACTHHA, pabora 4.8
BEIXOZIa JJIGKTPOHOB W3 5,6
koropoit 1,6 5B, mnpu
JUTATEIIEHOM OCBEIICHUH
IMOTOKOM  (pOTOHOB ¢
sHepruel 4 5B, paBeH ...
18 IToBepxHOCTH METajla | YBEJIUUUBAETCS SHEPT U
3 OCBEI[AeTCS CBETOM, JUIMHA | (DOTO3JIEKTPOHOB
BOJIHBI KOTOPOTO MEHBIIE | YBETMYUBACTCS KOJINIECTBO
JUTHHBI BOJHBL, | (DOTORJICKTPOHOB

COOTBETCTBYIOLLIEH KpacHOM
rpanuue ¢ororddekra. Ilpu
YBEITMYEHUH WHTEHCUBHOCTH

yBenMuuBaercs pabora
BBIX0/1a 3JIEKTPOHOB

dhoroaddexra He Oyaer




CBCTa IMPpOUCXOAUT
ciaeayrmiece ...

18 Kakoe u3 mpuBeneHHBIX =h/ p
4 HU)KE COOTHOIIICHHH _
onpesensier 1e6pOiIeBCKy0 —— Ko
JUTHHY BOJTHBI? = w/k
=k o
18 3apspKkeHHas yacTuia, | 4, 2810 kr
5 YCKOpEHHAs pasHOCTBIO | 2 51072 kr
norenuuanos 500 B, umeer [ 1 67107 «r
JUTMHY BOJIHBL  Jie bpoilnsg = 9.110% k-
1,282 mm. 3apsnm d9acTHIIBI
paen 1,610"° Kn. Eé macca
paBHa:
(h=6,6210* JTxc)
18 b | dopmymoii DitHmTeitna
6 A=—o bopmynoi ne-Bpoitns
CoorHouienne MU ootromennem
Ha3pIBAIOT. HEOTPEIeNeHHOCTEH
I'eit3enOepra
dopmyoi [Tnanka
18 CooTHoreHme COOTHONICHUEM
7 AE Atz h Haseparor: | HCOMPELCICHHOCTEH
T'eitzentOepr a
dbopmyson DiiHIITEHA
dbopmyoit ae-bpoiiis
dopmyoii [Tnanka
18 Ilpu YBEJIMYEHUHN | YMEHbBIIIAETCs
8 HEOTPEICICHHOCTH B | HEONPEIEICHHOCTD ee
KOOpPJIMHATE MUKPOYACTHIIBI: | MMIYJIbCa
HEONPE/IEICHHOCTh B SHEPTUH
yMEHbIIaercs, a
HEOTPEIEICHHOCTD B
UMITYJIbCE BO3PACTaET
HEOTPEIEICHHOCTD B
UMITYJIbCE BO3pAcTaeT
HEOTPEIEICHHOCTD B
UMITYJIbCE u SHEPruu
OCTArOTCS PESKHUMU
18 Macca ¢oroHa ¢ IHHON 1,7810% kr
9 BonHel 1,24 HM  paBHa | 18310 kr
(h=6,6210"* 1T ): 2.9210F kr
2,4110% kr;
19 Nmnynee poTona ¢ mmHoi | 5,33 102 krm/c
0 BONHBI 1,24 HM paBeH: 0,2510%° krm
0,8110* krm/
2,66:10% krm/c.
19 ®dotoH ¢ 3HEprueit 3,5 5
1 5B BEBI3BIBaET 2,5
horoaddexT, mpuaem 2
BBUICTAIOIINE U3 55

METa/VIa 3JICKTPOHBI
IIOJIHOCTBIO
3aACPKUBAIOTCS




HanpsbkerueM 1,5 B.
Pabora BeIXOM2
3JICKTPOHA U3 METaJlia
paBHa ... 3B.

19

Ecmu  kpacHas  rpanHwuiia
¢doroaddexra st nunka 290
HM, pabota BBIXOJ1a
3JIEKTpOHA U3 MeTajua ... 3B

4,2

3,5

2

15

19

Eciu npu  HabOmoneHuun
dboroaddekTa  yBETUUUTH
JUIMHY BOJHBI MAJAIOIECro
CcBeTa, HE W3MEHSS
o0reit MOIITHOCTH
U3JTyYCHHUS, TO
MaKCHUMaJIbHas CKOPOCTb
(hOoT0271eKTPOHOB

yBeANYUTCA

YMEHbLLUUTCA

Heé U3MeHUTCA

yBEeNNU4YnNTCA NI YMEHbLUUTCA
B 3aBUCMMOCTM OT paboTbl
BbIXoAa

19

IIpu OCBELIEHUU
METAJUINYECKON IIIIaCTUHKHU
W3JIy4YE€eHHeM C  JUIMHOU
BOJTHBI 360 HM
3aJIEP>KUBAIOIIU I

moreHnuan paseH 1,47 B.
Onpenenute KpacHYIO
rpasuity poroaddexra (HM)

627 um

19

OnpenenuTs  HaUOOJBIIYIO
CKOpPOCTh 3JICKTPOHA,
BBUICTEBILIEIO U3 IE3Us, IPU
OCBEIIIEHUM €r0 CBETOM C

mmHOoNM BomHBl 400 HM.
Awix3*10"°Ix  (otBer B
MKM, OKPYTJIUTh JI0 IECAThIX )

0,7

19

Kakoil kuHeTnueckon
JHepruei 001agaroT
3JIEKTPOHBI, BBIPBAHHBIE C
TTOBEPXHOCTH MEIH, TIPH
OOJIy4EeHUH €€ CBETOM C
gacroroit 3 ¢ 10°I'?
Apx=4,47 5B, oTBeT B 3B,
OKPYTJIHTH JI0 [ENIOT0 YHCIIa

19

Kakoii minHBl BOJIHBI HAgo
HaIlPaBUTh CBET Ha
TTOBEPXHOCTh I[€3Us, UYTOOBI
MaKCHMaJbHas CKOpOCTh
(oroamexkTpoHoB  Obuta 2
Mwm/c ? 3amnucaTh OTBET,
OKPYTJIMB JIO JIECSTHIX,

* 107 Ik

0,9

19

Nwmmynse doToHA © IHHOM
BOJHBI 1,24 HM paBeH:

5,33 10® krm/c

0,2510% krm

0,8110% krm/

2,66:10% krm/c.

19

(dhopmyoii DiiHIITEHA

thopmynoii ne-bpoiins




CootHolIeHue
Ha3bIBAIOT:

COOTHOIIICHHEM -
HEOIPEICIICHHOCTEH
I'etizenOepra

dopmynoii [Tnanka -

20

3 CooTHOLIEHHE

AE -At=h

Ha3bIBaIoT:

COOTHOIIIEHUEM +
HEONPEAEIEHHOCTEN
I'etizenOepra

dopmyson ne-bpoiins -

dopmyson [Tnanka -

bopmynoit DiHIITEHHA -

1.2.4 BeinosiHeHue J1a0opaTOPHBIX paboOT

[Tepeuenb mabopaTopHBIX PabOT M CUCTEMA OIEHUBAHUS:

Cemectp

HaumenoBanue
n1abopaTtopHOit
paboThI

Koi-Bo Oaiuios

Kpurepuu onieHuBaHus

1. N3yuenue
MOTPENTHOCTEN

HEOOXOINMBIE OIBITHI U
CaMOCTOSITEIBLHO u

IIpoBenenbl
HU3MEPEHUS;
palroHaIBHO
BBIOpPaHO HEOOXOIMMOE O0OpYyIOBAHUE;
BCE ONBITHI TPOBEICHBI B YCIOBUSAX H
peXuMax,

o0ecITeYnBarOIIMX TTOJTYICHHE
MPAaBUJIBHBIX pPE3yJbTATOB U BHIBOJIOB;
COOJIO/IEHBI

TpeOOBaHMS ITPABIIT O€30ITACHOCTH TPY/IA;
B OTYeT€ TMPAaBWIHLHO M AaKKypaTHO
BBITIOTHEHBI

BCE 3aIHCH, TaOIUIIBI, PUCYHKH, YEPTEXKH,
rpauKy,  BBIYHCICHHS,  MPABUIBHO
BEITIOJTHEH

aHaJIN3 MOTPEITHOCTEM.

2,5

Pabora BbITOTHEHA TOTHOCTEHIO.
OO0yJaromuiics BiajieeT TeOPEeTUIECKIM
MaTepuaiom,

OTCYTCTBYIOT OLIMOKH IIPU OMHCAHUH
TeopuH, PopMyIHpyeT COOCTBEHHBIE,
CaMOCTOSITEIbHBIE, 00OCHOBAaHHEIE,
apryMEHTUPOBAaHHBIE CY)KICHHS,
JOITyCKast

HE3HAYUTENbHBIC OMIMOKH Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI.

Pabora BeIMONHEHA ITOIHOCTHIO.
OO0y4aromuiics BiajieeT TEOPETUIECKUM
MaTepuaIoM Ha

MUHUMAJBHO JIOMTyCTUMOM YPOBHE,
OTCYTCTBYIOT OIIMOKHU TIPH OTIMCAHUHU
TEOPHH,

WCHBITHIBAET 3aTPYAHECHUS B
(bopMyTUpOBKE COOCTBEHHBIX




000CHOBAaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHUA,
JIONyCKash He3HAYUTENIbHBIC OMMOKK Ha
JIOTIOJTHUTETHLHBIE BOPOCHI.

1,5

PaGota BbImoONHEHA TTOIHOCTBIO.
OOyuaromuiicst IPaKTUYECKU HE BIaJIeeT
TEOPETUYECKUM MaTePHaioM, JIOMyCKast
OLIMOKHU IO CYIIHOCTH
paccMaTpUBaeMBIX

(00CcyX/1aeMbIX ) BOIPOCOB, UCIBITHIBAET
3aTpyIHeHus: B GOpPMYTHPOBKE
COOCTBEHHBIX

000CHOBaHHBIX M apI'yMEHTUPOBAHHBIX
CYXXJIEHHH, IOITyCKaeT OINOKH MPH
OTBETE Ha

JIOTIOJTHUTENTFHBIE BOPOCHI.

Pabora BeIIOIIHEHA MTOJIHOCTHIO.
OOGyuaromnuiicss He BiIaJeeT
TEOPETHUECKUM MaTePHAIIOM,

JIOITyCKasi TpyObIe OIIMOKH, NCITBITBIBAET
3aTpyaHEeHUS B (POPMYIHPOBKE
COOCTBEHHBIX

CYXJICHUH, HECITOCOOEH OTBETUTH Ha
JIOTIOJIHUTENILHBIC BOMIPOCHI.

2. Onpenenenue
CKOPOCTH ITYJIH C
ITOMOIIBIO
0aIMCTUYECKOTO
MasTHUKA

IIpoBeneHbBl HEOOXOMUMBIE OMBITHI |
HU3MCPCHUA, CaMOCTOATCIIBHO u
paloHaIbHO

BBIOpPAaHO HEOOXOIMMOE 00O0PYyIOBAHUE;
BCE ONBITHI TPOBEICHBI B YCIOBUSAX H
peXUMax,

o0ecITeYnBarOIIMX TTOJTYICHHE
MPAaBUIIBHBIX pPE3yJbTAaTOB U BHIBOJIOB;
COOJIOIEHBI

TpeOOBaHMS ITPABIIT O€30ITACHOCTH TPY/IA;
B OTYET€ TMPaBWIHPHO W AaKKypaTHO
BBITIOTHEHBI

BCE 3aITHCH, TAOIHUIIBI, PUCYHKH, YEPTEXKH,
rpauKy,  BBIYHCICHHS,  MPABUIBHO
BEITIOJTHEH

aHaJIN3 MOTPEITHOCTEM.

2,5

PaGora BbInoONHEHA OIHOCTBIO.
OO0y4aromuiics BiaieeT TEOPETUIECKIM
MaTepuasoMm,

OTCYTCTBYIOT OIIMOKH IIPU OIUCAHUHI
Teopuu, PopMyIHupyeT cOOCTBEHHBIE,
CaMOCTOSITENbHbIE, 0OOCHOBaHHBIE,
apryMEHTUPOBAHHBIE CY)KICHUS,
JOIyCcKas

HE3HAYUTENbHbIE OLIMOKU Ha
JOIOJTHUTENbHBIE BOIPOCHI.

PaGora BbInONHEHA TOIHOCTBIO.
OOyuaromuiics BIaseeT TeOpeTuIecKUM
MaTepuajoM Ha

MUHHMAJIBHO JAOIYCTUMOM YPOBHE,
OTCYTCTBYIOT OIUIMOKU IIPU OITUCAHUH
TEOpHH,

WCIIBITHIBAET 3aTPyJHEHUS B




(bOpMYITUPOBKE COOCTBEHHBIX
000CHOBAaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHUA,
JIONyCKash He3HAYUTENbHBIC OMIMOKK Ha
JIOTIOJTHUTETHLHBIE BOPOCHI.

1,5

Pabora BeINOIHEHA TOTHOCTHIO.
OO0y4aromuics NpakTUYECKU HE BIIaJIeeT
TEOPETHUECKUM MaTePHAIIOM, JIOMyCKas
OLIMOKHU IO CYIIHOCTH
paccMaTpUBaeMbIX

(00CcyX/maeMbIX ) BOIPOCOB, UCITBITHIBAET
3aTpyAHEHUS B (JOPMYITHUPOBKE
COOCTBEHHBIX

000CHOBaHHBIX M apPTyMEHTHPOBAHHBIX
CYXJICHUH, TOMYyCKAeT OIIMOKU MPH
OTBETE Ha

JIOTIOJIHUTENILHBIC BOTIPOCHI.

Pabota BeITIONHEHA TTOTHOCTHIO.
OOGyuaronuiics He BiIaJeeT
TEOPETUUECKUM MATEPHATIOM,

JIOITYCKasi TPyOBIE OIMMOKH, NCIIBITHIBACT
3aTPYAHECHUSI B (hOPMYITHPOBKE
COOCTBEHHBIX

CYXKIICHUH, HECTIOCOOEH OTBETUTH Ha
JTOTIOJTHUTEITLHBIE BOTIPOCHL.

3. Onpenenenue
MOMCHTA I/IHepIII/II/I
MaxoBOI'0 KoJieca
METOJIOM KoJIeOaHui

IIpoBeneHbBl HEOOXOMUMBIE OMBITH |
HU3MCPCHUA, CaMOCTOATCIIBHO u
parioHaIbHO

BBIOpPAaHO HEOOXOIMMOE O0OPYyIOBAHUCE;
BCE ONBITHI TPOBEICHBI B YCIOBUSAX H
peXUMax,

00ecITeYnBarOIIHNX TTOJTYICHHE
MPAaBUIIBHBIX pPE3yJbTATOB U BHIBOJIOB;
COOJIOIEHBI

TpeOoBaHUS MpaBUI OE30IACHOCTH TPY/a;
B OTYeT€ TMPaBWIHPHO W AaKKypaTHO
BEITIOTHEHBI

BCE 3aIHCH, TAOIUIIBI, PUCYHKH, YEPTEXKH,
rpaduKy,  BBIYHCICHHS,  MPABUIBHO
BEITIOJTHEH

aHaJIM3 TTOTPEITHOCTEM.

2,5

PaGota BbImoONHEHA TOIHOCTBIO.
OOy4aromuiics BiaeeT TeOpEeTHIECKUM
MaTepuasoMm,

OTCYTCTBYIOT OIIMOKU IIPU OMUCAHUH
Teopuu, PopMyIHupyeTr coOOCTBEHHBIE,
CaMOCTOSITENbHbIE, 0OOCHOBaHHBIE,
apryMEHTUPOBAHHBIE CY)KICHUS,
JOIyCcKast

HE3HAYUTENbHbIE OLIMOKY Ha
JONOJTHUTEIbHBIE BOIPOCHI.

Pabota BeIOIHEHA MTOJHOCTBIO.
OO0y4aromuiics BiaJieeT TEOPETUIECKUM
MaTepuaIoM Ha

MUHUMAJBHO JIOMTyCTUMOM YPOBHE,
OTCYTCTBYIOT OIIMOKHU TIPH OTIMCAHUU
TEOpUH,




HCIIBITHIBACT 3aTPY/THCHUS B
(bOpMYITUPOBKE COOCTBEHHBIX
000CHOBAaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHUA,
JIONyCKash He3HAYMTENIbHBIC OMMOKK Ha
JIOTIOJTHUTETHLHBIE BOPOCHI.

1,5

PaGota BeIIoNHEHA MTOTHOCTHIO.
OOyuaromuiicss MpaKTUYECKH HE BIaJceT
TEOPETUYECKUM MaTepHaioM, JIOMyCKast
OLIMOKHU IO CYIIHOCTH
paccMaTpUBaeMBIX

(obcyknaemMbIX) BOIIPOCOB, HCITBITHIBACT
3aTpyIHeHus: B GOpPMYTHPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apTYMEHTUPOBAHHBIX
CYXXJIEHHH, JIOMyCKaeT OMMOKH MPH
OTBETE Ha

JIOTIOJTHUTENTFHBIE BOPOCHI.

0-1

Pabota BeITIONHEHA TTOTHOCTHIO.
OOGyuaromnuiicss He BiIaJeeT
TEOPETUUECKUM MATEPHATIOM,

JTOITYCKasi TPyOBIE OIMMOKH, NCIIBITHIBACT
3aTPYAHECHUSI B (hOPMYITHPOBKE
COOCTBEHHBIX

CYXKIIEHUH, HECTIOCOOEH OTBETUTH Ha
JTOTIOJTHUTEITLHBIE BOTIPOCHL.

4. Onpenenenue
MOMEHTa WHEPITUU
MaxoBOI'0 KoJieca
METOJIOM BpPAIICHUS

IIpoBeneHbBl HEOOXOMUMBIE OMBITH |
M3MEPEHUs; CaMOCTOSITENTEHO u
paroHaIbHO

BBIOpPAaHO HEOOXOIMMOE 00O0PYyIOBAHUE;
BCE ONBITHI TPOBEICHBI B YCIOBUSAX H
peXuMax,

00ecITeYnBarOIIHNX TTOTYICHHE
MPAaBUIIBHBIX pPE3yJbTATOB U BHIBOJIOB;
COOJTFOIEHBI

TpeOoBaHUS paBUII OE30IACHOCTH TPY/a;
B OTYeT€ TMPaBWIHPHO W AaKKypaTHO
BBITIOTHEHBI

BCE 3aIHCH, TaOJIUIIBI, PUCYHKH, YEPTEXKH,
rpauKy,  BBIYHCICHHS,  MPABUIBHO
BEITIOJTHEH

AHAJIU3 MOrPEIIHOCTEH.

2,5

PaGora BbInONIHEHA NOITHOCTEIO.
OO0yJaromuiics BiaieeT TEOPETUIECKIM
MaTepuasoMm,

OTCYTCTBYIOT OIIMOKU IIPU OMUCAHUH
Teopuu, PopMyIHupyeTr coOOCTBEHHBIE,
CaMOCTOSITENbHbIE, 0OOCHOBaHHBIE,
apryMEHTUPOBAHHBIE CY)KICHUS,
JOIyCcKast

HE3HAYUTENbHbIE OLIMOKU Ha
JIOIIOJTHUTEIbHBIE BOIPOCHL.

Pabota BeIONIHEHA TOJHOCTBIO.
OO0y4aromuiics BiajieeT TEOPETUIECKUM
MaTepuaIoM Ha

MUHHUMAJIBHO JIOITYCTUMOM YPOBHE,
OTCYTCTBYIOT OIIMOKHU TIPH OTMCAHUU




TEOpHH,
HCIIBITHIBACT 3aTPYTHCHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBAaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHUA,
JIOTNyCKash He3HAYUTEbHBIC OIMOKK Ha
JOITOJIHUTCIIbHBIC BOHpOCI)I.

1,5

PaGota BeIIoHEHA TOTHOCTHIO.
OOyuatomuiicss MpaKTUYECKH HE BIaJceT
TEOPETUYECKUM MaTepHaioM, JIOMyCKast
OLIMOKHU IO CYIIHOCTH
paccMaTpUBaeMBIX

(00CcyX/maeMbIX ) BOIPOCOB, UCITBITHIBAET
3aTpyIHeHus: B GOpPMYITHPOBKE
COOCTBEHHBIX

00OCHOBaHHBIX M apI'YMEHTUPOBAaHHBIX
CYXXJIEHHH, IOMTyCKaeT OINOKH MPH
OTBETE Ha

JIOTIOJTHUTENFHBIE BOMPOCHI.

0-1

Pabota BeITIONHEHA TTOTHOCTHIO.
OO0yuaronuiicst He BiIageeT
TEOPETUUECKUM MATEPHATIOM,

JTOITYCKasi TPyOBIE OIMMOKH, NCIIBITHIBACT
3aTPYAHECHUSI B (hOPMYITHPOBKE
COOCTBEHHBIX

CYXJICHUH, HECITOCOOEH OTBETUTH Ha
JTOTIOJTHUTEITLHBIE BOTIPOCHL.

5. U3y4YEHHE
aOCOJIIOTHO YTIPYTOTO
B3aMOJEHCTBUA

IIpoBeneHbl HEOOXOOUMBIE ONBITHI U
W3MEPEHUs; CaMOCTOSITENTEHO u
paroHaIbHO

BBIOpPAaHO HEOOXOIMMOE 00O0PYyIOBAHUE;
BCE OMNBITHI TPOBEICHBI B YCIOBUSAX H
peXuMax,

00ecITeYnBarOIIHMX MTOJTYICHHE
MPAaBUIIBHBIX PE3yJIbTATOB W BEIBOJIOB;
COOJTFO/IEHBI

TpeOoBaHUS paBUII OE30IACHOCTH TPY/a;
B OTYeTe TMPaBWIHPHO H AaKKypaTHO
BBITIOTHEHBI

BCE 3aIHCH, TaOIUIIBI, PUCYHKH, YEPTEXKH,
rpauKy,  BBIYHCICHHS,  MPABUIBHO
BEITIOJTHEH

AHAJIU3 MOrPEIIHOCTEH.

2,5

PaGota BbImoNHEHA TOIHOCTBIO.
OO0yJaromuiics BiaieeT TEOPETUIECKIM
MaTepuasoMm,

OTCYTCTBYIOT OIIMOKU IIPU OMUCAHUH
Teopuu, PopMyIHupyeTr coOOCTBEHHBIE,
CaMOCTOSITENbHBIE, 0OOCHOBaHHEIE,
apryMEHTUPOBAHHBIE CY)KICHUS,
JOIyCcKas

HE3HAYUTENbHbIE OLIMOKU Ha
JOIOJTHUTENbHBIE BOIPOCHI.

Pabota BeIOIHEHA MTOJHOCTBIO.
OO0y4aromuiics BiajieeT TEOPETUIECKUM
MaTepuaIoM Ha

MUHHUMAJIBHO JIOITYCTUMOM YPOBHE,




OTCYTCTBYIOT OIITHOKU TIPU OMTUCAHUH
TEOpUH,

WCIIBITHIBACT 3aTPYTHCHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBAaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHUA,
I[OHYCKaﬂ HC3HAUUTCIBbHBIC OIHI/I6KI/I Ha
JOITOJIHUTCIIbHBIC BOHpOCI)I.

1,5

PaGota BeIIoMHEHA TOTHOCTHIO.
OOyuatomuiicss MpaKTUYECKH HE BIaJceT
TEOPETUYECKUM MaTepHaioM, JIOMyCKast
OLIMOKHU IO CYIIHOCTH
paccMaTpUBaeMBIX

(0o6cyk1aeMBIX) BOMPOCOB, UCIIBITHIBACT
3aTpyIHeHus: B GOpPMYITHPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apTyMEHTHPOBAHHBIX
CYXXJIEHHH, IOITyCKaeT OINOKH MPH
OTBETE Ha

JIONIOJTHUTENbHBIE BOPOCHI.

0-1

Pabota BeITOTHEHA TOTHOCTBIO.
OO0yuaronuiicst HE BiIaaeeT
TEOPETUUECKUM MATEPHATIOM,

JTOITYCKasi TPyOBIE OIMMOKH, NCIIBITHIBACT
3aTpyAHECHUS B (hOPMYITHPOBKE
COOCTBEHHBIX

CYXJICHUH, HECITOCOOEH OTBETUTH Ha
JIOTIOJTHUTENTFHBIE BOTIPOCHI.

6. U3y4YEHHE
a0COJIFOTHO

HEYIIPYroro
B3aMOJEHCTBUA

IIpoBeneHsl HEOOXOOUMBIE ONBITHL U
W3MEPEHUs; CaMOCTOSITENTEHO u
paroHaIbHO

BBIOPAaHO HEOOXOIMMOE O0OPYyIOBAHHUCE;
BCE ONBITHI TPOBEICHBI B YCIOBUAX U
peXuMax,

00eCTIeYnBaIOITIX TTOITyYeHIe
MPAaBWIIBHBIX PE3yJITATOB W BEIBOJIOB;
COOJTFO/IEHBI

TpeOoBaHUS paBUI OE30IACHOCTH TPY/a;
B OTYeTe TMPAaBWIHbHO W AaKKypaTHO
BBITIOTHEHBI

BCE 3aIHCH, TaOIUIIBI, PUCYHKH, YEPTEXKH,
rpauKy,  BBIYHCICHHUS,  IMPABUIBHO
BEITIOJTHEH

AHAJIU3 MOrPEIIHOCTEH.

2,5

PaGota BbImoNHEHA TOIHOCTBIO.
OO0yJaromuiics BiaieeT TEOPETUIECKIM
MaTepuasoMm,

OTCYTCTBYIOT OIIMOKU IIPU OMUCAHUH
Teopuu, GOpMyIHpPyeET COOCTBEHHBIE,
CaMOCTOSITENbHBIE, 0OOCHOBaHHEIE,
apryMEHTUPOBAHHBIE CY)KICHUS,
JOIyCcKast

HE3HAYUTENbHbIE OLIMOKU Ha
JOIOJTHUTENbHBIE BOIPOCHI.

Pabora BeINoIHEHA MOTHOCTBIO.
O6yqa}01m/n710ﬁ BJIaZICCT TCOPCTUYCCKUM
MaTCpuajioM Ha




MUHHMAJIBHO JAOMYCTHMOM YPOBHE,
OTCYTCTBYIOT OIITHOKU TIPU OMTUCAHUH
TEOpHH,

WCIIBITHIBACT 3aTPYTHECHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBAaHHBIX U

ApryMEHTUPOBAHHBIX CY)KJICHUH,
I[OHYCKaﬂ HC3HAUYUTCIBbHBIC OHII/I6KI/I Ha
JOITOJIHUTCIIbHBIC BOHpOCI)I.

1,5

PaGota BeIIToHEHA TOTHOCTHIO.
OOyuaromuiicss MpaKTUYECKH HE BIaJceT
TEOPETUYECKUM MaTepHaioM, JIOMyCKast
OLIMOKHU IO CYIIHOCTH
paccMaTpUBaeMBbIX

(0obcyTaeMBIX ) BOIPOCOB, UCIIHITHIBACT
3aTpyIHEeHus: B GOpPMYITHPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apTYMEHTUPOBAHHBIX
CYXXJIEHHH, IOMTyCKaeT OINOKH MPH
OTBETE Ha

JIOTIOJTHUTENTLHBIE BOIPOCHI.

0-1

Pabota BeITOTHEHA TOTHOCTBIO.
OO0yuaronuiicst HE BiIaaeeT
TEOPETUUECKUM MATEPHATIOM,

JTOITYCKasi TPyOBIE OIMMOKH, UCIIBITEIBACT
3aTpyAHECHUS B (hOPMYITHPOBKE
COOCTBEHHBIX

CYXJIEHUH, HECTTOCOOEH OTBETUTH Ha
JIOTIOJTHUTENFHBIE BOTIPOCHI.

7. U3y4YEHHE
3aBUCHUMOCTHU
ko3 durmenta
TPEHUSI  CKOJIbKEHUS
OT yrja HaKJIOHHOMN
IJIOCKOCTH M KauecTBa
MMOBEPXHOCTHU

IIpoBeneHsl HEOOXOOUMBIE ONBITHL U
M3MEpEeHN S, CaMOCTOSITENTEHO u
paroHaIbHO

BBIOPAaHO HEOOXOIMMOE O0OPYyIOBAHHUCE;
BCE ONBITHI TPOBEICHBI B YCIOBUAX H
peXuMax,

00eCTIeYnBaIOITIX TTOITyYeHIe
MPAaBWIIBHBIX PE3yJITATOB W BEIBOJIOB;
COOJTFOIEHBI

TpeOoBaHUS paBUII OE30IACHOCTH TPY/a;
B OTYeT€ TMPAaBWIHPHO W AaKKypaTHO
BBITIOTHEHBI

BCE 3aITHCH, TAOIUIIBI, PUCYHKH, YEPTEXKH,
rpauKy,  BBIYHCICHHUS,  IMPABUIBHO
BEITIOJTHEH

AHAJIU3 MOTrPEIIHOCTEMH.

2,5

PaGota BbImoNHEHA TOIHOCTBIO.
OO0yJaromuiics BiaieeT TEOPETUIECKIM
MaTepuasoMm,

OTCYTCTBYIOT OIUIMOKU IIPU OMTUCAHUH
Teopuu, GOpMyIHpPyeET COOCTBEHHBIE,
CaMOoCTOSITENbHBIE, 0OOCHOBaHHEIE,
apryMEHTUPOBAHHBIE CYKICHUS,
JOIyCcKast

HE3HAYUTENbHbIE OLIMOKU Ha
JIOIOJTHUTEBHBIE BOIPOCHL.

Pabora BeINoOIHEHA MOTHOCTHIO.
O6yqa}01m/n710;1 BJIaJICCT TCOPCTUYCCKUM




MaTepHuajgoM Ha

MUHHMAJIBHO JAOMYCTUMOM YPOBHE,
OTCYTCTBYIOT OITUOKU TIPU OMHUCAHUT
TEOpHH,

WCIIBITHIBACT 3aTPYTHCHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBAaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHUA,
JIOTyCKash He3HAYMTENbHBIE OMMOKK Ha
JIOTIOJTHUTEHHBIE BOIPOCHI.

1,5

PaGota BeIloHEHA TOTHOCTHIO.
OOyuatomuiicss MpaKTUYECKH HE BIaJceT
TEOPETUYECKUM MaTepHaioM, JIOMycKast
OILIMOKH IO CYIIHOCTH
paccMaTpUBaeMBbIX

(0obcyk1TaeMBIX) BOPOCOB, UCIIBITHIBACT
3aTpyIHeHus: B GOpPMYITHPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apTyMEHTUPOBAHHBIX
CYXXJIEHHH, IOITyCKaeT OINOKH MPH
OTBETE Ha

JIOTIOJTHUTENTLHBIE BOIIPOCHI.

0-1

Pabota BeIOTHEHA TOTHOCTHIO.
OO0yuaronuiicst HE BiIaaeeT
TEOPETUUECKUM MATEPHATIOM,

JTOITyCKasi TPyOBIE OIMMOKH, NCIIBITHIBACT
3aTpyAHECHUS B (hOPMYITHPOBKE
COOCTBEHHBIX

CYXJIEHUH, HECTIOCOOEH OTBETUTH Ha
JIOTIOJTHUTENFHBIE BOTIPOCHI.

8. Onpenenenue
TEINIOEMKOCTH Tella

IIpoBeneHsl HEOOXOOUMBIE ONBITHI U
M3MEpEHUSs; CaMOCTOSITENTEHO u
paroHaIbHO

BBIOPAaHO HEOOXOIMMOE O0OPYyIOBAHHUCE;
BCE OMNBITHI TPOBEICHBI B YCIOBUAX H
peXuMax,

00eCTIeYnBaIOITIX TTOITyYeHIe
MPAaBUIIBHBIX PE3yJbTATOB W BEIBOJIOB;
COOJTFOIEHBI

TpeOoBaHUS paBUJI OE30IACHOCTH TPY/a;
B OTYeT€ TMPAaBWIHPHO W AaKKypaTHO
BBITIOTHEHBI

BCE 3aITHCH, TAOIUIIBI, PUCYHKH, YEPTEXKH,
rpauKy,  BBIYHCICHHUS,  IMPABUIBHO
BEITIOJTHEH

AHAJIU3 MOrPEIIHOCTEH.

2,5

PaGota BbImoNHEHA TOIHOCTBIO.
OO0yJaromuiics BiaieeT TEOPETUIECKIM
MaTepuasoMm,

OTCYTCTBYIOT OIUIMOKU IIPU OMTUCAHUH
Teopuu, GOpMyIHpPyeT COOCTBEHHBIE,
CaMOCTOSITENbHBIE, 0OOCHOBaHHEIE,
apryMEHTUPOBAHHBIE CYKICHUS,
JOIyCcKast

HE3HAYUTENbHbIE OLIMOKU Ha
JIOTIOJIHUTENBbHBIE BONIPOCHI.




PaboTa BbIMOMHEHA TOTHOCTHIO.
OOyuarommuiics BaaseeT TEOPETUIECKUM
MaTepHuajgoM Ha

MUHHMAJIBHO AOMYCTHMOM YPOBHE,
OTCYTCTBYIOT OIITUOKU TIPU OMHUCAHUH
TEOpHH,

HCIIBITHIBACT 3aTPYIHEHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHUA,
JIOTyCKash He3HAYMTENbHBIE OMMOKK Ha
JIOTIOJTHUTEIHHBIE BOIPOCHI.

1,5

PaGota BeIlToHEHA TOTHOCTHIO.
OO0yuaronuiicss MpaKTUYEeCKH HE BIIaJIeeT
TEOPETUUECKUM MaTepHaioM, JIOMyCcKast
OLIMOKH IO CYIIHOCTH
paccMaTpUBaeMBbIX

(0obcyk1aeMBIX) BOMPOCOB, UCIIBITHIBACT
3aTpyIHEeHus: B GOpPMYITHPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apTyMEHTUPOBAHHBIX
CYXJICHHUH, HOMYCKAET OIIMOKU MPH
OTBETE Ha

JIOTIOJTHUTENTbHBIE BOPOCHI.

Pa0ora BbIMoHEHA OTHOCTHIO.
OOyuaronuiicst He BiaaeeT
TEOPETHUECKUM MaTePHAIIOM,

JTOITyCKasi TPyOBIC OIMMOKH, MCIIBITHIBACT
3aTpyAHeHUs B (OPMYIUPOBKE
COOCTBEHHBIX

CYXJIEHHUI, HECTIOCOOCH OTBETHTH Ha
JIOTIOJTHUTENTLHBIE BOIPOCHI.

9. Uccnenosanue
AIEKTPOCTATHYECKOTO
MOJIS METOI0M
MO/ICTTUPOBAHUS

[IpoBeneHbpl HEOOXOOUMBIE OIBITHL H
U3MEpEeHUS; CaMOCTOATENIEHO u
palroHaIbHO

BEIOpaHO HeoOXoAuMoe 000pyIOBaHUE;
BCE OIBITHI IIPOBEAEHbI B YCIOBUSIX U
pexuMax,

00eCTIeYnBaIOITIX TTOITyYeHIe
IPaBUIBHBIX PE3YJIBTATOB M BHIBOJOB,;
COOJIOACHBI

TpeOOBaHUS PaBUI OE30MACHOCTH TPY/IA;
B OTYeTE€ TMPAaBWIBHO U aKKypaTHO
BBITOJTHEHBI

BCE 3aIMCH, TAOJIUIIBI, PUCYHKH, YEPTEXKHU,
rpaduKy,  BBIUMCICHHS;  HPABUIIBHO
BBINOJTHEH

AHAJIU3 MOrPEIIHOCTEMH.

2,5

PaGota BbIoONHEHA TOIHOCTBIO.
OOyuaromuiics BIaseeT TeOpeTUIeCKUM
MaTepuasoMm,

OTCYTCTBYIOT OIUIMOKU IIPU OITUCAHUH
Teopuu, GOpMyIHpPyeT COOCTBEHHBIE,
CaMOCTOSITENbHBIE, 0OOCHOBaHHEIE,
apryMEeHTHUPOBAaHHBIE CYKICHUS,
JIonycKast




HE3HAYUTENbHEIC OIINOKH Ha
JOIMOJIHUTCIIbHBIC BOITPOCHI.

PaboTa BbIMONHEHA TOTHOCTHIO.
OOyuaromuiics BaaseeT TEOPEeTUIECKUM
MaTepHuaaoM Ha

MUHHMAJIBHO JOMYCTUMOM YPOBHE,
OTCYTCTBYIOT OIITHOKU TIPU OMTHUCAHUH
TEOpHH,

HCIIBITHIBACT 3aTPYTHEHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHUA,
JIOTyCKash He3HAYMTENbHBIE OMMOKK Ha
JIOTIOJTHUTETHHBIE BOIPOCH.

1,5

PaGota BeIIToHEHA MTOTHOCTHIO.
OO0y4aronuiicss MpaKTUYeCKH HE BIIA/IEET
TEOPETUUYECKIUM MaTepHaioM, JIOMyCKast
OLIMOKH IO CYIIHOCTH
paccMaTpUBaeMBbIX

(0obcyk1TaeMBIX) BOPOCOB, UCIIBITHIBACT
3aTpysHeHus B QOPMYIUPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U ApTyMEHTUPOBAHHBIX
CYXJICHUH, TOMYCKAET OIIMOKU MPH
OTBETE Ha

JIOTIOJTHUTENTLHBIE BOIPOCHI.

Pabora BbIMoNHEHA MOJIHOCTHIO.
OOyuaromnuiicss He BiIaaeeT
TEOPETUICCKUM MaTEPHAIIOM,

JTOITyCKasi TPyOBIC OIMMOKH, NCIIBITHIBACT
3aTpyaHeHUs B (OPMYIUPOBKE
COOCTBEHHBIX

CYXJICHHI, HECIIOCOOCH OTBETHTH Ha
JIOTIOJTHUTENTLHBIE BOITPOCHI.

10. Onpenenenue
€MKOCTH
KOHJICHCAaTopa

[lpoBenensl HEOOXOMMMBIE OIBITHI U
U3MEPEHHUS; CaMOCTOSITEITEHO "
PaOHAIILHO

BEIOpaHO HeoOXoAuMoe 000pyIOBaHUE;
BCE ONBITHI IPOBEICHBI B YCIOBUSAX H
pexnmax,

00eCTIeYnBaIOITIX TTOITyYeHIe
NPABHIBHBIX PE3YJIbTaTOB M BBIBOJIOB;
COOJTFOIEHBI

TpeOoBaHUS paBUII OE30MACHOCTH TPY/IA;
B OTYeTe TMpPaBWIFHO M AaKKypaTHO
BBITIOJTHEHEI

BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YEPTEKH,
rpagukd,  BBIYHMCICHHS;  NPABUIIBHO
BBITIOJTHEH

aHaJIM3 NOTPEITHOCTEH.

2,5

PaGora BbInONHEHA TOIHOCTBIO.
OOyuaromuiics BIaseeT TeOpeTuIecKUM
MaTepuasoMm,

OTCYTCTBYIOT OIUIMOKU IIPU OITUCAHUH
Teopuu, GOpMyIHpPyeT COOCTBEHHBIE,
CaMOoCTOSITENbHBIE, 0OOCHOBaHHEIE,
ApryMEHTHPOBAaHHBIE CY)KJICHMUS,




JIOITyCKast
HE3HAYUTENbHBIC ONIMOKH Ha
JIOTIOJTHUTEBHBIE BOPOCHI.

PaboTa BbIMONHEHA TOIHOCTHIO.
OOyuarommuiics BaaseeT TCOPETUISCKUM
MaTepuaaoM Ha

MHUHHMAJIBHO JIOMYCTUMOM YPOBHE,
OTCYTCTBYIOT OIITHOKU TIPU OMTHUCAHUH
TEOpHH,

HCIIBITHIBACT 3aTPYTHEHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHUIA,
JIOTyCKash He3HAYMTENbHBIE OMMOKK Ha
JIOTIOJTHUTETHHBIE BOIPOCHI.

1,5

Pabota BeIIToTHEHA MTOTHOCTHIO.
OO0y4aronuiicss pakKTUYeCKH HE BIA/IEEeT
TEOPETUYECKIUM MaTepHaioM, JIOMyCKast
OLIMOKH 110 CYIIHOCTH
paccMaTpUBaeMBbIX

(0o0cyx1aeMBIX ) BOIPOCOB, UCIIBITHIBACT
3aTpysHeHus B QOPMYIUPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apTyMEHTUPOBAHHBIX
CYXJICHHUH, TOMYCKAET OIIMOKU MPH
OTBETE Ha

JIOTIOJTHUTENTLHBIE BOIPOCHI.

0-1

PaboTa BEINONHEHA TTOIHOCTBIO.
OOyuaronuiicst He BiaaeeT
TEOPETUICCKUM MaTEPHAIIOM,

JTOITyCKasi TPyOBIC OIMMOKH, NCIIBITHIBACT
3aTpyaHeHUs B (OPMYIUPOBKE
COOCTBEHHBIX

CYXJICHHUI, HECTIOCOOCH OTBETHTH Ha
JIOTIOJTHUTENTbHBIE BOPOCHI.

11. Onpenenenue
MMOCTOSTHHOW BpEMEHU
Lenu,  coaepkariei
€MKOCTb H
COTIIPOTHBIICHUE

[IpoBenensl HEOOXOMMMBIE OIBITHI U
U3MEPEHHUS; CaMOCTOSITEITEHO "
PaOHAIILHO

BEIOpaHO HeoOXoAuMoe 000pyIOBaHUE;
BCE ONBITHI IPOBEICHBI B YCIOBUSAX H
pexnmax,

00eCTIeunBaIOIIIX TTOITyYeHue
NPABHIBHBIX PE3YJIbTaTOB M BBIBOJIOB;
COOJTFOIEHBI

TpeOOoBaHUS PaBUI OE30MACHOCTH TPY/IA;
B OTYETe IMpPaBWIFHO M AaKKypaTHO
BBITIOJTHEHEI

BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YEPTEKH,
rpadMkd,  BBIYHMCICHHS;  NPABUIIBHO
BBITIOJTHEH

aHaJIM3 NOTPEITHOCTEH.

2,5

PaGora BbImoNHEHA TOIHOCTBIO.
OO0yuaromuiics BIaieeT TeOpeTuIeCKUM
MaTepuasoMm,

OTCYTCTBYIOT OIUIMOKU IIPU OITUCAHUH
Teopuu, GOpMyIHpPyeT COOCTBEHHEIE,
CaMOCTOSITENbHBIE, 00OCHOBaHHEIE,




apryMEHTUPOBaHHbIC CY)KICHHS,
JOIycKast

HE3HAYUTENbHBIC OLIMOKH Ha
JIOTOJTHUTEIILHBIC BOIPOCHI.

PaboTa BbIMONHEHA TOTHOCTHIO.
OOyuarommuiics BaaseeT TeOPETHUECKUM
MaTepHuajgoM Ha

MHUHHMAJIBHO JOMYCTHMOM YPOBHE,
OTCYTCTBYIOT OIITHOKU TIPU OMTHUCAHUH
TEOpHH,

HCIIBITHIBACT 3aTPYTHEHUS B
(hopMyIHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

apryMEHTHPOBAHHBIX CY)KICHU,
JIOTyCKash He3HAYMTENbHBIE OMMOKK Ha
JIOTIOJTHUTETHHBIE BOIPOCHI.

1,5

PaGora BeIMONHEHA MOIHOCTHIO.
OO0y4aronuiicss MpaKTUYEeCKH HE BIIaJIeeT
TEOPETHUECKUM MaTepHalIoM, IOycKas
OLIMOKH IO CYIIHOCTH
paccMaTprBaeMbIX

(0o0cyk1aeMBIX) BOIPOCOB, UCIIBITHIBACT
3aTpysHeHus B QOPMYIUPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apTYMEHTUPOBAHHBIX
CYXKIIEHUH, JOITyCKaeT OMTHOKHU TIPH
OTBETE Ha

JIOTIOJTHUTENTFHBIE BOTIPOCHI.

0-1

PaboTa BEINOTHEHA TTOIHOCTHIO.
OOyuaronuiicst He BiaaeeT
TEOPETUICCKUM MaTEPHAIIOM,

JTOITyCKasi TPyOBIC OIMMOKH, MCIIBITHIBACT
3aTpyaHeHUs B (OPMYIUPOBKE
COOCTBEHHBIX

CYXJICHHUH, HECTIOCOOCH OTBETHTH Ha
JIOTIOJTHUTENLHBIE BOMPOCHL.

12. Onpenenenue
YIEITBHOTO
COTIPOTHUBIICHUS
MIPOBOJTHUKA

[IpoBenensl HEOOXOMMMBIE OIBITHI U
U3MEPEHHUS; CaMOCTOSITEITEHO "
PaLOHAIILHO

BEIOpaHO HeoOXoAuMoe 000pyIOBaHUE;
BCE ONBITHI IPOBEICHBI B YCIOBUSAX H
peXnmax,

00eCTIeunBaIOIIIX TTOITyYeHIe
NPABHJIBHBIX PE3YJIbTaTOB W BBIBOJIOB;
COOJTFOIEHBI

TpeOOoBaHUS PaBUII OE30MACHOCTH TPY/IA;
B OTYETe IMpPaBWIFHO M AaKKypaTHO
BBITIOJTHEHEI

BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YEPTEKH,
rpadMkd,  BBIYHMCICHHS;  NPABUIIBHO
BBITIOJTHEH

aHaJIM3 NOTPEITHOCTEH.

2,5

Pabota BeIOIHEHA MTOJHOCTBIO.
OO0y4aromuiics BiaJieeT TEOPETUIECKUM
MaTepuasoMm,

OTCYTCTBYIOT OIIMOKHU TIPH OTIMCAHUU
Teopuu, POpMyIUpyeT COOCTBEHHBIE,




CaMOCTOSITEIIbHBIE, 00OCHOBAaHHEBIE,
apryMEHTUPOBaHHbIC CY)KICHHS,
JOIycKast

HE3HAYUTENbHBIC OLIMOKH Ha
JIOTIOJTHUTEILHBIC BOIPOCHI.

PaboTa BbIMONHEHA TOTHOCTHIO.
OOyuarommuiics BaaseeT TEOPETUIECKUM
MaTepHuajgoM Ha

MHUHHMAJIBHO AOMYCTHMOM YPOBHE,
OTCYTCTBYIOT OIITHOKU TIPU OMTHUCAHUH
TEOpHH,

MCIIBITHIBACT 3aTPYTHEHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX B

apryMEHTHPOBAHHBIX CY)KICHUH,
JIOTyCKas He3HAYMTENbHBIE OMMOKK Ha
JIOTIOJTHUTEHHBIE BOMPOCHL.

1,5

Pabota BeIIToTHEHA MTOTHOCTHIO.
OO0y4aronuiicss MpaKTUYeCKH HE BIIaJIeeT
TEOPETUYECKIUM MaTepHaioM, JIOMyCKast
OIIMOKH 10 CYIIHOCTH
paccMaTpuBaeMBbIX

(0o0cyk1aeMBIX) BOIPOCOB, UCIIBITHIBACT
3aTpysHeHus B QOPMYIUPOBKE
COOCTBEHHBIX

00OCHOBaHHBIX U apTYMEHTHPOBAHHBIX
CYXJICHHUH, TOMYCKAET OIIMOKU MPH
OTBETE Ha

JIOTIOJTHUTENFHBIE BOTIPOCHI.

0-1

PaboTa BEINOTHEHA TTOIHOCTHIO.
OOyuaronuiicst He BiaaeeT
TEOPETUICCKUM MAaTEPHAIIOM,

JTOITyCKasi TPyOBIC OIMMOKH, MCIIBITHIBACT
3aTpyaHeHUs B (OPMYIUPOBKE
COOCTBEHHBIX

CYXJICHHUI, HECTIOCOOCH OTBETHUTH Ha
JIOTIOJTHUTENLHBIE BOIPOCHI.

13. Onpenenenue

YACIBHOTO
OJICKTPOHA
MarbaeTpoHa

3apsa
METOJIOM

[IpoBenensl HEOOXOMMMBIE OIBITHI U
U3MEPEHHUS; CaMOCTOSITEIIBHO "
PaLOHAIILHO

BEIOpaHO HeoOXoAuMoe 000pyIOBaHUE;
BCEC ONBITHI IPOBEICHBI B YCIOBUSAX H
pexXnmax,

00eCTIeunBaIOIIIX TTOITyYeHIe
NPABHIBHBIX PE3YJIbTaTOB M BBIBOJIOB;
COOJTFOIEHBI

TpeOoBaHUS paBUII OE30IACHOCTH TPY/IA;
B OTYETe IMpPaBWIBHO M AaKKypaTHO
BBITIOJTHEHEI

BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YEPTEKH,
rpayKd,  BBIYHMCICHHS;  NPABUIIBHO
BBITIOJTHEH

aHaJIM3 NOTPEITHOCTEH.

2,5

Pabota BeIOIHEHA MTOJHOCTBIO.
OO0y4aromuiics BiajieeT TEOPETUIECKUM
MaTepuaioMm,

OTCYTCTBYIOT OIIMOKHU TIPH OTMCAHUU




Teopuu, GOpMyIHpPyeT COOCTBEHHEIE,
CaMoCTOsITeNbHbIE, 0OOCHOBaHHEIE,
apryMEHTUPOBAHHBIC CYXK/ICHUS,
JlonycKast

HE3HAYMTENBHBIC OIMOKU Ha
JIOTIOJIHUTENTLHBIC BOTPOCHI.

Pa6oTa BBITOIHEHA MTOTHOCTHIO.
OOyuarommuiics BaaseeT TeOPEeTHIECKUM
MaTepHuajgoM Ha

MHUHHMAJIBHO JOMYCTHMOM YPOBHE,
OTCYTCTBYIOT OIITHOKU TIPU OMTUCAHUH
TEOpHH,

HCIIBITHIBACT 3aTPYTHEHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX B

apryMEHTHPOBAHHBIX CY)KICHUH,
JIOTyCKash He3HAYMTENbHBIE OMIMOKY Ha
JIOTIOJTHUTETHHBIE BOIPOCHI.

1,5

Pabota BeIIToTHEHA MTOTHOCTHIO.
OO0y4aronuiicss MpaKTUYEeCKH HE BIIaJIeeT
TEOPETUYECKIUM MaTEePHAaIIOM, JIOMyCKast
OIIMOKM 10 CYIIHOCTH
paccMaTpuBaeMBbIX

(0o0cyk1aeMBIX) BOIPOCOB, UCIIBITHIBACT
3aTpysHeHus B QOpPMYIUPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apTyMEHTUPOBAHHBIX
CYXJIEHUH, I0ITyCKaeT OIIMOKH IIPU
OTBETE Ha

JIOIIOJTHUTEIbHBIE BOIIPOCH.

0-1

PaboTa BEINOTHEHA TTOIHOCTHIO.
OOyuaronuiicss He BiaaeeT
TEOPETUICCKUM MAaTEPHAIIOM,

JTOITyCKasi TPyOBIC OIMMOKH, MCIIBITHIBACT
3aTpy/aHeHUs B HOPMYITUPOBKE
COOCTBEHHBIX

CYXJICHHUH, HECTIOCOOCH OTBETHTh Ha
JIOTIOJTHUTENTLHBIE BOPOCHI.

14. Nzyuenue

abpdexra Xomra
MOJTyITPOBOTHUKAX

B

[IpoBenensl HEOOXOMMMBIE OIBITHI U
U3MEPEHHUS; CaMOCTOSITEIIBHO "
PaLOHAIILHO

BEIOpaHO HeoOXoAuMoe 000pyIOBaHUE;
BCEC ONBITHI IPOBEICHBI B YCIOBUSX H
peXnmax,

00eCTIeunBaIOIIIX TTOITyYeHue
NPABHIBHBIX PE3YJIbTaTOB M BBIBOJIOB;
COOJIOACHBI

TpeOoBaHUS paBUII OE30IACHOCTH TPY/IA;
B OTYeTe MpPaBWIBHO M AaKKypaTHO
BBITIOJTHEHEI

BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YEPTEKH,
rpagKkd,  BBIYHMCICHHS;  NPABUIIBHO
BBITIOJTHEH

aHaJIM3 NOTPEITHOCTEH.

2,5

Pabora BeINoIHEHA MOTHOCTBIO.
O6yqa}01m/n710;1 BJIaZICCT TCOPCTUYCCKUM
MaTcpuajioM,




OTCYTCTBYIOT OIIMOKHU TIPH OMMCAHUU
Teopuu, GOpMyIHpPyeT COOCTBEHHEIE,
CaMoCTOsITeNbHbIE, 00OCHOBaHHEIE,
apryMEHTUPOBAHHBIC CYXK/ICHUS,
JlonycKast

HE3HAYMTENBHBIC OIMOKU Ha
JIOTIOJIHUTENbHBIE BOIIPOCHI.

PaboTa BBITOIHEHA TOTHOCTHIO.
OOyuarommuiics BaaseeT TEOPEeTUIECKUM
MaTepHuajgoM Ha

MHUHHMAJIBHO JOMYCTHMOM YPOBHE,
OTCYTCTBYIOT OIITHOKU TIPU OMTHUCAHUH
TEOpHH,

WCIIBITHIBACT 3aTPYTHEHHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX B

apryMEHTHPOBAHHBIX CY)KICHU,
JIOTyCKash He3HAYMTENbHBIE OMMOKK Ha
JIOTIOJTHUTETHHBIE BOIPOCHI.

1,5

Pabota BeIIToTHEHA MTOTHOCTHIO.
OO0y4aromuiicsi MpaKTUYECKH HE BIIaJIeeT
TEOPETUIECKIUM MaTEePHAaIIoM, JIOMyCKast
OIIMOKM 10 CYIIHOCTH
paccMaTpuBaeMBbIX

(0oOcyx1aeMBIX) BOIPOCOB, UCIIBITHIBACT
3aTpy/AHeHus B (HOPMYIUPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apIyMEHTHPOBaHHBIX
CYXXJIEHUH, T0ITyCKaeT OIUOKH IIPU
OTBETE Ha

JIOIIOJTHUTEIbHBIE BOIIPOCHL.

0-1

Pabora BbIOIHEHA TOITHOCTEHIO.
OOyuaronuiicss He BiaaeeT
TEOPETUYECKHM MAaTEPHAJIOM,

JIOITyCKas TpyObIe OIMOKH, NCITBITHIBAET
3aTpyJHEHHS B (OPMYINPOBKE
COOCTBEHHBIX

CY)KIEHHI, HECTIOCOOEH OTBETUTH Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI.

15. BrinyxaeHnbie
ANEKTPUICCKUE
KoJjebaHusl B KOHTYpE,
coJieprKaIIumM
WHIYKTUBHOCTD

[IpoBenensl HEOOXOMMMBIE OIBITHI U
U3MEPEHHUS; CaMOCTOSITEIIBHO "
PaMOHAIIBLHO

BEIOpaHO HeoOXoAamMoe 00OpyIOBaHHUE,
BCEC ONBITHI IPOBEICHBI B YCIOBUSX H
peXnmax,

00eCTIeunBaIOIIIX TTOITyYeHIe
NPABHIBHBIX PE3YJIbTaTOB M BBIBOJIOB;
COOJIOACHBI

TpeOOoBaHUs MPaBUIT OE30IIACHOCTH TPY/Ia;
B OTYeTe MpPaBWIBHO M AaKKypaTHO
BBITIOJTHEHEI

BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YEPTEKH,
rpauky,  BBIYMCICHHS;  MPABUIIBHO
BBITIOJTHEH

aHaJIM3 NOTPEITHOCTEH.

2,5

Pabora BeINoOIHEHA MOTHOCTHIO.
O6yqa}01m/n710;1 BJIaJICCT TCOPCTUYCCKUM




MaTepuaioM,
OTCYTCTBYIOT OIIMOKHU TIPH OMMCAHUU
Teopuu, GOpMyIHpPyeT COOCTBEHHEIE,
CaMoCTOsITeNbHbIE, 0OOCHOBaHHEIE,
apryMEHTHUPOBAHHBIC CYXK/ICHUS,
JlonycKast

HE3HAYMTENIBbHBIC OIMOKU Ha
JIOTIOJIHUTENLHBIE BOTIPOCHI.

PaboTa BBITOIHEHA TOTHOCTHIO.
OOyuarommuiics BaaseeT TeOPEeTUIECKUM
MaTepHuajgoM Ha

MHUHHMMAJIBHO JOMYCTHMOM YPOBHE,
OTCYTCTBYIOT OIITHOKU TIPU OMTUCAHUH
TEOpHH,

WCIIBITHIBAET 3aTPYIHEHHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX B

apryMEHTHPOBAHHBIX CY)KICHU,
JIOTyCKash He3HAYMTENbHBIE OMMOKK Ha
JIOTIOJTHATEHHBIE BOIPOCHI.

1,5

Pabota BhIMONTHEHA TTOIHOCTHIO.
OO0y4aromuiicsi MpaKTUYECKH HE BIIaJIEeT
TEOPETUYECKIUM MaTEePHAaIIoM, JIOMyCKast
OIIMOKM 10 CYIIHOCTH
paccMaTpUBaeMBbIX

(0o0cyk1aeMBIX) BOIIPOCOB, UCIIBITHIBACT
3aTpysHeHus B QOpPMYIUPOBKE
COOCTBEHHBIX

000CHOBaHHBIX U apI'yMEHTHPOBaHHBIX
CYXXJIEHUH, T0ITyCKaeT OIUOKH IIPU
OTBETE Ha

JIOIIOJTHUTEIbHBIE BOIIPOCH.

Pabora BbIOIHEHA TOITHOCTEHIO.
OOyuaronuiicss He BiaaeeT
TEOPETUIECKUM MATEPHAIIOM,

JIOITyCKas TpyObIe OIMIMOKH, NCITBITHIBAET
3aTpyJHEHHS B GOpMYITHPOBKE
COOCTBEHHBIX

CY)KIEHHI, HECTIOCOOCH OTBETUTH Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI.

16. Uccnenosanue
SIBJICHUSI PE30HaHCa B
ANEKTPUYECKHUX HETISIX

[IpoBenensl HEOOXOMMMBIE OIBITHI U
U3MEPEHHS; CaMOCTOSITEITEHO "
PaMOHAIILHO

BEIOpaHO HeoOXoAmMoe 000pyIOBaHUE;
BCEC ONBITHI IPOBEICHBI B YCIOBUSX H
peXnmax,

00eCTIeunBaIOIIIX TTOITyYeHIe
NPABHIBHBIX PE3YJIbTaTOB M BBIBOJIOB;
COOJIFOIEHEBI

TpeOOoBaHUs MPaBUIT OE30ITACHOCTH TPY/Ia;
B OTYeTe IMpPaBWIBHO M AaKKypaTHO
BBITIOJTHEHEI

BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YEPTEKH,
rpagKd,  BBIYHMCICHHS;  NPABUIIBHO
BBITIOJTHEH

AHAJIN3 MOTPENTHOCTEM.




2,5

Pabora BhIMoONHEHA MOJIHOCTEIO.
OO0y4aromuiics BiIajeeT TECOPETUISCKUM
MaTepHaioMm,

OTCYTCTBYIOT OIIMOKHU TIPH OMMCAHUU
TeopuH, PopMyIUpyeT COOCTBEHHBIE,
CaMOCTOSATEIbHBIC, 00OCHOBAaHHBIE,
apryMEHTUPOBAHHBIE CYKICHUSI,
JTOITYyCKast

HE3HAYMTENIBHBIC OIMOKU Ha
JTOTIOJTHUTENBHBIE BOTIPOCHL.

Pa6oTa BBITOIHEHA TOTHOCTHIO.
OOyuarommuiics BaaseeT TeOPEeTUIECKUM
MaTepHuajgoM Ha

MHUHMMAJIBHO JIOMYCTHMOM YPOBHE,
OTCYTCTBYIOT OITHOKY TIPH OITHCAHUH
TEOpHH,

WCIIBITHIBAET 3aTPYHEHHS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX B

apryMEHTHPOBAHHBIX CY)KICHUA,
JOITyCKash He3HAYMTENbHBIE OMMOKK Ha
JIOTIOJTHATETHHBIE BOIPOCHI.

1,5

Pabota BhIMOTHEHA TTOIHOCTHIO.
OO0y4aromuiicsi MpaKTUYECKH HE BIIaJIEeT
TEOPETUIECKIUM MaTEePHAaIIOM, JIOMyCKast
OIIMOKH 1O CYIIHOCTH
paccMaTpuBaeMbIX

(0oOcyk1aeMBIX ) BOIIPOCOB, UCIIBITHIBACT
3aTpyaHEeHNs B (pOpMyITHpOBKE
COOCTBEHHBIX

000CHOBaHHBIX M apTyMEHTHPOBAHHBIX
CYXJIEHUH, JOMyCKaeT OIMIMOKY MPH
OTBETE Ha

JIOTIOJTHUTENTFHBIE BOTIPOCHI.

Pabora BbITOTHEHA TOIHOCTEIO.
OO0yJaromuiics He BIaaeeT
TEOPETUIECKUM MATEPHAIIOM,

JIOITyCKasi TpyObIe OIIMOKH, NCITBITHIBAET
3aTpyJHEHHS B GOPMYITHPOBKE
COOCTBEHHBIX

CY)KIEHHI, HECTIOCOOCH OTBETUTH Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI.

17. Onpenenenue
KapJIUHAJIbHBIX TOYEK
OINITHYECKUX CUCTEM

[IpoBeneHbl HEOOXOOUMBIE OIBITHI U
U3MEPEHHS; CaMOCTOSITEIIEHO "
PaLMOHAIILHO

BEIOpaHO HeoOXoAuMoe 000pyIOBaHUE;
BCEC ONBITHI IPOBEICHBI B YCIOBUSX H
peXnmax,

00ecreYnBaromnX MOJTy4eHUE
NPaBHIBHBIX PE3YJIbTAaTOB W BBIBOJIOB;
COOJIFOIEHEI

TpeOOoBaHUs MPaBUIT OE30MTACHOCTH TPY/Ia;
B OTYeTe MpPaBWIBHO M AaKKypaTHO
BBITIOJTHEHEI

BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy,  BBIYMCICHHS;  HPABUIBHO




BBITIOJTHEH
AHAJIU3 OTPEIIHOCTEMN.

2,5

PaboTa BbIMONHEHA TOTHOCTHIO.
OOyuatomuiics: BaJeeT TeOPETHIECKUM
MaTepuasoMm,

OTCYTCTBYIOT OIITHOKU TIPU OMTHUCAHUH
TeopHuH, POpMyIUPYET COOCTBEHHBIE,
CaMOCTOSITENIbHbIE, 00OCHOBAaHHBIE,
APryMCHTUPOBAHHBIC CYXKICHUS,
JIOITyCKast

HE3HAUYUTCIIBHBIC OHII/I6KI/I Ha
JOITOJIHUTCIIbHBIC BOITPOCKHI.

PaGota BeIIToTHEHA MTOTHOCTHIO.
OO0y4aronuiics BiajieeT TEOPETUIECKUM
MaTepuasoM Ha

MHWHHUMAJBHO JOITYCTUMOM YPOBHE,
OTCYTCTBYIOT OIIMOKHU MIPH OIUCAHUU
TEOPHH,

HCIIBITBIBACT 3aTPYJAHCHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

ApryMEHTUPOBAHHBIX CY)KJICHUH,
JOITyCKasd HE3HAYUTEIIbHBIC omnOKy Ha
JOITOJIHUTEIIbHBIC BOITPOCHI.

1,5

Pabota BbIMOTHEHA TTOIHOCTBHIO.
OO0y4aromuiicsi MpaKTUYECKH HE BIIaJIEeT
TEOPETUIECKIUM MaTepHalioM, JIOMyCcKast
OIMOKH I10 CYITHOCTH
paccMaTpUBaeMBbIX

(0oOcy)k1aeMBIX) BOIIPOCOB, UCIIBITHIBACT
3aTpyaHeHUs B (OPMYIUPOBKE
COOCTBEHHBIX

00OCHOBaHHBIX U apTYMEHTHPOBAHHBIX
CYXJICHHH, JIOITyCKaeT OIUOKH MPH
OTBETE Ha

JIOTIOJTHUTENLHBIE BOIPOCHI.

0-1

Pabora BbIOTHEHA MTOITHOCTHIO.
OO0y4aromuiicss He BIageeT
TEOPETUIECKHM MAaTEPHAIIOM,

JIOITyCKas TpyObIe OIMOKH, UCITBITHIBAET
3aTpyJHEHHS B POpMYITHPOBKE
COOCTBEHHBIX

CY)KICHHIA, HECTIOCOOCH OTBETUTH Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI.

18. N3yuenue
JMCIIEPCUU CBETa

[IpoBeneHbl HEOOXOOUMBIE ONBITHI U
U3MEPEHHS; CaMOCTOSITEITEHO "
PaMOHAIIBLHO

BEIOpaHO HeoOXoAmMoe 000pYyIOBaHUE;
BCE ONBITHI IPOBEICHBI B YCIOBUSX H
peXnmax,

00ecreYnBaromnX MOTy4eHHUE
NPaBHJIBHBIX PE3YJIbTAaTOB M BBIBOJIOB;
COOJIFOIEHEI

TpeOOoBaHUs MPaBUIT OE30MTACHOCTH TPY/Ia;
B OTYeTe MPaBWIBHO M AaKKypaTHO
BBITOJTHEHBI

BCE 3aI1CH, TAOIHIIBI, PUCYHKH, YEPTEKH,




rpaduKy,  BBIYUCICHHUS;  HPaBUIBHO
BBITIOJTHEH
AHAJIU3 NOTPEIIHOCTEMN.

2,5

PaboTa BbIMONHEHA TOIHOCTHIO.
OOyuarommuiics: BaJeeT TeOPETHYECKUM
MaTepuasoMm,

OTCYTCTBYIOT OIIMOKHU TIPH OMMCAHUHU
TeopHuH, POpPMYIUPYET COOCTBEHHBIE,
CaMOCTOSITEIIbHbIE, 00OCHOBAaHHBIE,
APryYMCHTUPOBAHHBIC CYXKICHUS,
JIOITyCKast

HE3HAUYUTCIIBHBIC OHII/I6KI/I Ha
JOITOJIHUTCIIbHBIC BOITPOCKHI.

Pabota BeIIToTHEHA MTOTHOCTHIO.
OO0yuaromuiics BiajieeT TEOPETUIECKUM
MaTepuasoM Ha

MHWHHUMAJBHO JOITYCTUMOM YPOBHE,
OTCYTCTBYIOT OIIMOKHU MPH OIUCAHUU
TEOPHH,

HCIIBITBIBACT 3aTPYJAHCHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

apryMEHTUPOBAHHBIX CY)KJICHUH,
JOITyCKasd HE3HAYUTEIIbHBIC omnOKy Ha
JOITOJIHUTEIIbHBIC BOITPOCHI.

1,5

Pabota BbIMOTHEHA TTOIHOCTBHIO.
OO0y4aromuiicsi MpaKTUYECKH HE BIIaJIEeT
TEOPETUICCKUM MAaTEpHaiOM, JIOMyCKast
OIMOKH IT0 CYITHOCTH
paccMaTpUBaeMBbIX

(0oOcy)k1aeMBIX) BOIIPOCOB, UCIIBITHIBACT
3aTpyaHeHUs B (OPMYIUPOBKE
COOCTBEHHBIX

00OCHOBaHHBIX U apTYMEHTHPOBAHHBIX
CYXJICHHH, JIOITyCKaeT OIUOKH MPH
OTBETE Ha

JIOTIOJTHUTENLHBIE BOIPOCHI.

0-1

Pabora BbIOTHEHA MTOITHOCTHIO.
OO0yJaromuiicst He BIageeT
TEOPETUIECKHM MAaTEPHAIIOM,

JIOITyCKas TpyObIe OIMOKH, UCITBITHIBAET
3aTpyJHEHHS B POPMYITUPOBKE
COOCTBEHHBIX

CY)KICHHIA, HECTIOCOOCH OTBETUTH Ha
JIOTIOJTHUTEIIbHBIE BOIPOCHI.

19. Onpenenenue

paauyca  KpPUBHU3HBI
JIMH3BI C IIOMOIIBIO
konen HeroToHa

[IpoBeneHbl HEOOXOOUMBIE ONBITHI U
U3MEPEHHS; CaMOCTOSITEITEHO "
PaMOHAIIBLHO

BEIOpaHO HeoOXoAuMoe O000pYyIOBaHUE;
BCE ONBITHI IPOBEICHBI B YCIOBUSX H
peXnmax,

00ecreYnBaromuX MOJTy4YeHUE
NPaBHIBHBIX PE3YJIbTaTOB M BBIBOJIOB;
COOJIFOIEHEI

TpeOOoBaHU IPaBUIT OE30MIACHOCTH TPY/Ia;
B OTYeT€ TMPaBWIBHO MW aKKypaTHO
BBITTOJTHEHBI




BCE 3aHCH, TaOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy,  BBIYUCICHHUS;  HPaBUIBHO
BBITIOJTHEH

AHAJIU3 OTPEIIHOCTEMN.

2,5

PaboTa BbIMONHEHA TOTHOCTHIO.
OOyuaromuiics: BaJeeT TeOPETHIECKUM
MaTepuaom,

OTCYTCTBYIOT OIIMOKHU TIPH OMMCAHUHU
TeopHuH, POpPMYyIUPYET COOCTBEHHBIE,
CaMOCTOSITENIbHbIE, 00OCHOBAaHHBIE,
APryMCHTUPOBAHHBIC CYXKICHUS,
JIOITyCKast

HE3HAUYUTCIIBHBIC OHII/I6KI/I Ha
JOITOJIHUTCIIbHBIC BOITPOCKHI.

PaGota BeIIToHEHA MTOTHOCTHIO.
OO6y4aronuiics BiajieeT TEOPETUIECKUM
MaTepuasoM Ha

MHWHHUMAJBHO JOITYCTUMOM YPOBHE,
OTCYTCTBYIOT OIIMOKHU IIPH OMMCAHUHU
TEOPHH,

HCIIBITBIBACT 3aTPYJAHCHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

apryMEHTUPOBAHHBIX CY)KJICHUH,
JOITyCKasd HE3HAYUTEIIbHBIC omnOKH Ha
JOITOJIHUTEIIbHBIC BOITPOCHI.

1,5

Pabora BbIMoNHEHA MOJIHOCTHIO.
OOyuarontuiicst MpaKTUYECKH HE BIaACET
TEOPETUICCKUM MAaTEPUAIIOM, JIOMyCKast
OIMOKH IT0 CYITHOCTH
paccMaTpUBaeMBbIX

(0oOcy)k1aeMBIX ) BOIIPOCOB, UCIIBITHIBACT
3aTpyaHeHUs B (OPMYIUPOBKE
COOCTBEHHBIX

00OCHOBaHHBIX U APTYMEHTUPOBAHHBIX
CYXJICHHH, JIOITyCKaeT OIMUOKH MPH
OTBETE Ha

JIOTIOJTHUTENTLHBIE BOPOCHI.

0-1

Pabora BbITOTHEHA TOTHOCTEIO.
OOy4aromuiicss He BIaaeeT
TEOPETUIECKHM MAaTEPHAIIOM,

JIOITyCKasi TpyObIe OIIMOKH, UCITBITHIBAET
3aTpyJHEHHS B POpMYITUPOBKE
COOCTBEHHBIX

CY)KICHHIA, HECTIOCOOCH OTBETUTH Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI.

20.
mudpakuu

N3yuenue

[IpoBeneHsl HEOOXOOMMBIE OIBITHl U
U3MEPEHHS; CaMOCTOSITEITEHO "
PaLOHAIIBLHO

BEIOpaHO HeoOXoAuMoe O00O0pYyIOBaHUE;
BCE ONBITHI IPOBEICHBI B YCIOBUSX H
peXnmax,

00ecreYnBaromuX MOJTy4YeHUE
NPaBHJIBHBIX PE3YJIbTaTOB M BBIBOJIOB;
COOIFOIEHEI

TpeOOBaHUS MpaBuil OE30MIACHOCTH TPYAA;
B OTYET€ TMPAaBWIBHO U aKKypaTHO




BBITIOTTHEHBI
BCE 3aICH, TaOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy,  BBIYUCICHHUS;  HPaBUIBHO
BBITIOJTHEH

AHAJIU3 OTPEIIHOCTEMN.

2,5

PaboTa BbIMONHEHA TOTHOCTHIO.
OOyuatomuiics BiajeeT TeOPETHIECKUM
MaTepuaiom,

OTCYTCTBYIOT OIIMOKHU TIPH OMMCAHUU
TEeopHuH, POPMYIIUPYET COOCTBEHHBIE,
CaMOCTOSITEIIbHbIE, 00OCHOBAaHHBIE,
APryMCHTUPOBAHHBIC CYXKICHUS,
JIOITyCKast

HE3HAUYUTCIIBHBIC OIHI/I6KI/I Ha
JOITOJIHUTCIIbHBIC BOITPOCKHI.

Pabota BeIIToTHEHA MTOTHOCTHIO.
OO0yuaromuiics BiajieeT TEOPETUIECKUM
MaTepuasoM Ha

MHWHHUMAJIBHO JOITYCTUMOM YPOBHE,
OTCYTCTBYIOT OIIMOKHU IIPH OMMCAHUU
TEOPHH,

HCIIBITBIBACT 3aTPYJAHCHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

apryMEHTUPOBAHHBIX CY)KJICHUH,
JOITyCKasd HE3HAYUTEIIbHBIC omnOKH Ha
JOITOJIHUTEIIbHBIC BOITPOCHI.

1,5

PaboTa BEINONHEHA TTOIHOCTBIO.
OOyuarontuiicst MPaKTUYECKU HE BIaJCET
TEOPETUICCKUM MAaTEPUAIIOM, JIOMyCKast
OIMOKH IT0 CYITHOCTH
paccMaTpUBaEMBbIX

(0oOcy)k1aeMBIX ) BOIIPOCOB, UCIIBITHIBACT
3aTpyaHeHUs B (OPMYIUPOBKE
COOCTBEHHBIX

00OCHOBaHHBIX U APTYMEHTUPOBAHHBIX
CYXJICHHH, JIOMTyCKaeT OIUOKH MPH
OTBETE Ha

JIOTIOJTHUTENLHBIE BOIPOCHI.

0-1

Pabora BbITOTHEHA TOTHOCTEIO.
OO0yJaromuiicss He BIaaeeT
TEOPETUIECKUM MAaTEPHAIIOM,

JIOITyCKasi TpyObIe OIIMOKH, UCITBITHIBAET
3aTpyJHEHHS B POpMYITHUPOBKE
COOCTBEHHBIX

CY)KICHHIA, HECTIOCOOCH OTBETUTH Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI.

21.
cBETa

[onsipuzanus

[IpoBeneHbl HEOOXOOWMBIE OIBITHI U
U3MEPEHHS; CaMOCTOSITEIILHO "
PaLOHAIIBLHO

BEIOpaHO HeoOXoAuMoe 000pyIOBaHUE;
BCE ONBITHI IPOBEICHBI B YCIOBUSX H
pexXnmax,

00ecreYnBaromuX MOJTy4YeHUE
NPaBHIBHBIX PE3YJIbTaTOB W BBIBOJIOB;
COOIIOIEHBI

TpeOOBaHUs MpaBuJI O€30MACHOCTH TPYAA;




B OTYETE€ MPaBWIBHO M aAKKYpaTHO
BBITIOTTHEHBI

BCE 3aHCH, TaOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy,  BBIYUCICHHUS;  HPaBUIBHO
BBITIOJTHEH

AHAJIU3 MTOTPEIIHOCTEMN.

2,5

Pabora BbINOJIHEHA TTOTHOCTHIO.
OOyuaromuiics BiajeeT TeOPETHIECKUM
MaTepuaom,

OTCYTCTBYIOT OIIMOKHU TIPH OMMCAHUU
TEeOpHH, POPMYIUPYET COOCTBEHHEIE,
CaMOCTOSITEIIbHbIE, 00OCHOBAaHHBIE,
APryMCHTUPOBAHHBIC CYXKICHUS,
JIOITyCKast

HE3HAUYUTCIIbHBIC OHII/I6KI/I Ha
JOITOJIHUTCIIbHBIC BOITPOCKHI.

PaGota BeIIToHEHA MTOTHOCTHIO.
OO6yuaromuiics BiajieeT TEOPETUIECKUM
MaTepuasoM Ha

MHWHHUMAJBHO JOITYCTUMOM YPOBHE,
OTCYTCTBYIOT OIIMOKH TTPU ONMMHCAHUH
TEOPHH,

HCIIBITBIBACT 3aTPYJAHCHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

apryMEHTUPOBAHHBIX CY)KJICHUH,
JOITyCKasd HE3HAYUTEIIbHBIC omnOKH Ha
JIOTIOJTHUTENTLHBIE BOIPOCHI.

1,5

PaboTa BEINOTHEHA TTOIHOCTHIO.
OOyuarontuiicst TPaKTUYECKU HE BIaJeeT
TEOPETUICCKUM MAaTEPHAIIOM, JIOMyCKast
OIMOKH I10 CYITHOCTH
paccMaTpUBaEMBbIX

(0oOcy)k1aeMBIX ) BOIIPOCOB, UCIIBITHIBACT
3aTpy/aHeHUs B HOPMYITUPOBKE
COOCTBEHHBIX

00OCHOBaHHBIX U APTYMEHTUPOBAHHBIX
CYXJICHHH, JIOMTyCKaeT OIUOKH MPH
OTBETE Ha

JIOTIOJTHUTENLHBIE BOIPOCHI.

0-1

Pabora BbITOTHEHA TOITHOCTEHIO.
OO0y4aromuiics He BIaaeeT
TEOPETUIECKHM MaTEPHAIIOM,

JIOITyCKasi TpyObIe OIIMOKH, UCITBITHIBAET
3aTpyJHEHHS B POpMYITUPOBKE
COOCTBEHHBIX

CY)KICHHIA, HECTIOCOOCH OTBETUTH Ha
JIOTIOJTHUTEIIbHBIE BOIPOCHI.

22 Buemnnit

(I)O.TOS(I)(I)GKT

[IpoBeneHbl HEOOXOJUMBIE OIBITHI U
U3MEPEHHS; CaMOCTOSITEIILHO "
PaLOHAIIBLHO

BEIOpaHO HeoOXoAuMoe O00O0pYyIOBaHUE;
BCE ONBITHI IPOBEICHBI B YCIOBUSX H
pexXnmax,

o0ecreYnBarommX MOTy4YeHUe
NPaBUIBHBIX PE3YJIbTATOB M BHIBOJOB;
COOIIOIEHBI




TpeOoBaHUs IPaBUII 6E30M1aCHOCTH TPY/a;
B OTYETE€ MPAaBWIBHO M AaKKypaTHO
BBITIOTTHEHBI

BCE 3aIHCH, TaOIUIIBI, PUCYHKH, YEPTEKH,
rpaduKy,  BBIYUCICHHUS;  HPaBUIBHO
BBITIOJTHEH

AHAJIU3 OTPEIHOCTEMN.

2,5

Pabora BbINOJIHEHA TTOTHOCTBIO.
OOyuaromuiics BiajeeT TeOPETHIECKUM
MaTepuaiom,

OTCYTCTBYIOT OIIMOKHU TIPH OMMCAHUU
TeopHuH, POpMyIUPYET COOCTBEHHBIE,
CaMOCTOSITEIIbHbIE, 00OCHOBAHHEBIE,
APryMCHTUPOBAHHBIC CYXK/ICHUS,
JIOITyCKast

HE3HAUYUTCIIBHBIC OHII/I6KI/I Ha
JOITOJIHUTECIIbHBIC BOITPOCKHI.

Pabota BeIIToTHEHA MTOTHOCTHIO.
OO0y4aronuiics BiajieeT TEOPETUIECKUM
MaTepuasoM Ha

MHWHHUMAJIBHO JOITYCTUMOM YPOBHE,
OTCYTCTBYIOT OITMOKH TIPH OIFCAHUH
TEOPHH,

HCIIBITBIBACT 3aTPYJAHCHUS B
(hopMyITHPOBKE COOCTBEHHBIX
000CHOBaHHBIX U

apryMEHTUPOBAHHBIX CY)KJICHUH,
JIONyCKasi He3HAYUTENbHBIC OMMOKH Ha
JIOTIOJTHUTENTLHBIE BOITPOCHI.

1,5

PaboTa BEINOTHEHA TTOIHOCTHIO.
OOyuarontuiicst MPaKTUYECKU HE BIaJeeT
TEOPETUUCCKUM MaTepHalioM, JIOMyCKast
OIMOKH I10 CYITHOCTH
paccMaTpUBaEMBbIX

(06cyX/maeMbIX) BOIPOCOB, UCIBITHIBAET
3aTpyAHEeHUs B HOPMYIUPOBKE
COOCTBEHHBIX

00OCHOBaHHBIX U APTYMEHTUPOBAHHBIX
CYXJICHHH, JIOITyCKaeT OIUOKH MPH
OTBETE Ha

JIOTIOJTHUTENTbHBIE BOPOCHI.

Pabora BbITOTHEHA TOITHOCTHIO.
OO0y4aromuiics He BIaaeeT
TEOPETUIECKHM MaTEPHAIIOM,

JIOITyCKasi TpyObIe OIIMOKH, UCITBITHIBAET
3aTpyJHEHHS B POpMYITUPOBKE
COOCTBEHHBIX

CY)KICHHIA, HECTIOCOOCH OTBETUTH Ha
JIOTIOJTHUTEITbHBIE BOIPOCHI.

1.2.5 PacuetHo-Tpaduaeckas pabora He mpemycmorpena




1.3. OueHouHble cpeacTBa Il  MPOBEJACHUS IMPOMEKYTOUYHOTO  KOHTPOJIS

(MpoMeXyTOYHOW aTTECTAlUN)

Cemectp Bun Bua KOHTPOIBLHOTO MEPONIPUATHUS bannbHbIE
MIPOMEKYTOYHOU OLIEHKH
aTTecTaluu
1,2 3a4er TecToBbIE 3aMaHUA 0-20
Bomnpocsl 115 3auera 0-30
3 DK3aMeH TecroBbie 3a1aHus 0-20
DK3aMeHAIHOHHbIE BOIPOCHI 0-30

1.3.1. TecToBrle 3aganus

TecToBble 3ajaHus TPOMEXKYTOUHOM aTTECTAIMHM TMPEIACTABISIOT CO00M
COBOKYITHOCTb T€CTOBBIX BOIIPOCOB TEKYIIIET'O KOHTPOJIS.
1.3.2 KommiekcHoe 3afaHue (3K3aMeHAIMOHHBIA OHIIET)

bunetsl 3K3aMeHa paBHOILICHHBI MO TPYAHOCTH, OJMHAKOBBI MO CTPYKTYPE,
napaJijiesIbHbI IO PacoIOKEHU IO 3a1annii. B Oumnete nBa Bompoca.

KommnekcHoe »K3aMeHAllMOHHOE 3aJaHue COCTOMT U3 2 BOIPOCOB
TEOPETHYECKOTO M  MPAKTHUYECKOTO XapakTepa W OJHOM  IPaKTUYECKON
3ana4dd. [lepBbIil BOITPOC — TEOPETUYECKUM, HAITPABJICHHBIM HA MPOBEPKY 3HAHUMU.
Bropoii Bompoc HampaBi€H Ha NPOBEPKY NOHUMAHMS B3aUMOCBSI3M TEOPUU U
npaktuku. [IpakTudeckoe 3agaHue, HANPABIEHO HA TNPUMEHEHUE H3BECTHBIX
METOJIMK pacyeTa AJisi onpeiefeHus: PU3nIecKux mapaMeTpos.

1.3.2.1 Bonpock! Ha 3adere/aK3amMeHe (PK3aMEHAITMOHHBIE BOTIPOCHI)

No | Tun Bompoca Bompoc

/i

1 1 cemecTp PaBHOoMepHOE nBUKEHUE. IlepeMeHHOe NBHXKEHUE
TeopeTnueckuil

2 HopmanbHoe U TaHT€HIHAJIbHOE YCKOPEHHE

3 OCHOBHOM 3aKOH TMHAMHKH. 3AKOH BCEMUPHOI'O TACOTEHUS

4 Kunemartunka BpaIaTeabHOr0 JBM>KEHHS TBEPAOTO TeNa.

5 3aMKHyTasl CUCTEMA TeJl. 3aKOH COXpPaHEHUS UMITYJIbCa

6 DHeprus, paboTa, MOITHOCTh

7 Kunernueckast 1 moteHunaIbHas SHEPTUM.

8 3aKOH COXpaHEHUs SHEPTUU

9 OcHOBHOE ypaBHEHHE TMHAMUKU BPaLIaTEIbHOTO IBHXKEHHS

10 MoMeHT uMIyJibca U 3aKOH €r0 COXPaHEHUsI

11 MowmenTt unepuuu. Teopema HlTeitHepa

12 Kunernueckas sueprust 1 paboTa npu BpaaTeIbHOM JBHKEHUH

13 SlBneHus mepeHoca B raszax. TemmonpoBomHOCTH ra3zoB. Juddyswus.

BsiskocTh razos




14 Pacnpenenenue bonsiimana. bapomerpuyeckas gpopmyna

15 3aKOH paBHOMEPHOT'O paclpeelIeHNs] SJHEPTUH MO CTEIEHSIM CBOOOIbI

16 OCHOBHBIC TIOHSTUS TEPMOIMHAMHUKH: TEPMOAMHAMHUYECKAs CHUCTEMA,
napaMeTpbl COCTOSHHS, PaBHOBECHOE M HEPaBHOBECHOE COCTOSHHE
CHCTEMBI, OOpaTHUMBbIA ¥ HEOOpaTHMBbIN Tporecchl. CTaTUCTUYECKUN |
TCPMOJUHAMHUYCCKUN METOABI NCCIICAOBAHU

17 VYpasHenue Menzeneena - Knamneiipona

18 Temmora u padora. [TepBoe HauaI0 TEPMOJMHAMUKHI

19 M3onpoueccsl uaeanpbHoro rasa. [lonutponHslil mpoliecc

20 TennoémkocTts. YpaBHeHue Maiiepa

21 BuyTpenHss sHeprus M TEIUIOEMKOCTb MJI€AJIBHOIO Trasa. YpaBHEHUE
Maiiepa

22 IIpuMeHenune nepporo Hayana TEPMOJUHAMUKY K U30IpoLieccam

23 Anuabatudeckuii poriecc. [lonuTporHbIii mporecce

24 OcCHOBHbI€ 3aKOHBI HJICAJTHOTO Ta3a. Y paBHEHNE COCTOSHUS

25 OcCHOBHOE ypaBHEHHUE MOJIEKYIISIPHO — KHHETHYECKONH TEOPUH Ta30B

26 Temora u padora. [TepBoe HauaI0 TEPMOJMHAMUKHI

27 KpyroBoii mporece (mukin). OOpaTtumble ¥ HEOOpaTHMBIE IMPOIECCHI.
TensoBol ABUraTeib

28 TenmoeMKOCTb , BUJIBI, CBSI3b MEXKIY HUMHU

TeopeTuko- VYckopeHne, Kak [POU3BOJHAS  CKOPOCTH.  DKCIEPUMEHTAIBHOE
NPaKTUYECKUI HaxoxaeHue TaHreHMalbHOM W HOPMaJlbHOM COCTaBJISIONINX

32 PacueT mapaMeTpoB CHCTEMBI TPU BpallaTEIbHOM JBH)KEHUU

33 [TpakTryeckoe npumeHeHne Teopemsl LlITelinepa

34 Pacuer MoMeHTa WHEPIUH AJIs POU3BOILHOM (OPMBI TEA.

35 [IpakTrueckoe MPUMEHEHHE 3aKOHA COXPAHCHHS UMITYJIbCa

36 Pacuer mapamerpoB cucTeMBl TIpH  aOCOJIOTHO  YIIPYTOM
B3aUMOJECUCTBUHI

37 Pacuer mapamMeTrpoB CHCTEMBI TpuU aOCOJIOTHO HEYIPYrom
B3aUMOJECUCTBUHU

38 [IpakTHueckoe MPUMEHEHNE 3aKOHA COXPAHEHUS YHEPTUH

39 Pacuer mapamerpoB cHUCTEMBI € HCIOJB30BAHMEM  3aKOHA
COXpaHEHUsl SHEPTUU

40 [IpakTHueckoe NPUMEHEHHWE 3aKOHA COXPAaHEHHS MOMEHTa
MMITYJIbCA

41 HaxoxneHne MOMEHTa HMIyJIbCa CHUCTEM IMPU  Pa3IMYHBIX
KOH(pHUTYypanmsix

42 Pacuer koadduimenta TpeHHS CKOJBKECHHS 110 HAKIOHHOM
IIJIOCKOCTH

43 OrnpeneneHre CKOPOCTH MM C MOMOLIbIO 3aKOHA COXPaHEHUs
SHEPIUU

44 Pacyer MOMeHTa MHEPITMU MaXOBOTO KOJIECa METOJIOM KoJIeOaHHi

45 Onpexaenenue nepruoaa KoyeOaHui MassTHUKA

46 CrocoObl  ompefelieHUss W pacyera  TEPMOIUHAMHYECKHX
I1apaMeTPOB CUCTEMBI

47 OnpeneneHre  KOJIMYECTBA  BEIIECTBA M YMCIA  YacCTHUI
TEPMOJIMHAMUYECKON CUCTEMBI

48 [IpumeHeHre H30TEPMHUUYECKOTO Mpoliecca

49 [IpuMeHeHne H30X0PHOro Mmpolecca

50 [Tpumenenne n3006apHOro mpoiecca

51 [TpumeneHnue aguabaTHOroO Mmpolecca




HepBoe HadaJl0 TCPMOAWHAMUKU IJId PA3JIMYHBIX U30IIPOLCCCOB U
CT0 MPAKTUYCCKOC MCIIOJIB30BAHUC

53 Pacuer KIIJ] TerioBhIX UKIOB

o4 Pacuer TennoeMKoCTH Teia

95 Bropoe Hauaso TepMOOMHAMHUKM U €ro  (usMuecKwii u
IIPAKTUYECKUM CMBICIT

N2 | 2 cemecTp

w/n | Teopernueckuii

1 apmonmnueckue KoaebaHus U UX XapaKTEPHUCTUKH.

2 Mexanunueckue rapMoHnueckue konedanus [IpyxuHHBIN, Pusnyeckuii,
MaTEMATUYCCKUN MAasATHUKH.

3 3akon Kynona.

4 HanpsikeHHOCTB 3J1eKTPOCTaTUYECKOrO MO,

5 IIpuHLUI CynIepnO3ULIUY ANEKTPOCTATUYECKUX TOJIEH.

6 Teopema I'aycca aiis 31EKTPOCTATUYECKOTO MTOJIS.

7 [Torenmuan 371eKTPOCTATHIECKOTO MOJIS.

8 Iupkynsius Bekropa E 31eKTpoCcTaTH4eCKOro MmoIs.

9 Tunsl qusnekTpukoB. [lonspuszanus IU3IeKTPUKOB

10 IIpoBOJHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

11 DexTprueckas EMKOCTh YeAUHEHHOTO TPOBOTHHUKA.

12 Konaencaropsl.

13 OHeprus CUCTEMBI 3apsAA0B, KOHACHCATOPA U AIEKTPOCTATHIECKOTO TOJIS.

14 ITocTOsSIHHBIN JIEKTPUUECKUH TOK.

15 PaboTa 1 MOIITHOCTE AIEKTPUIECKOTO TOKA.

16 DJeKTpoMarHuTHbIEC KoieOaHusl B IPOCTOM KOJIe0aTeNbHOM KOHTYpE

17 3akon OMa B MHTErpasibHOM U AuddepeHnnansHoln Gopme.

18 IIpaBuna Kupxroda ajis pa3BeTBIEHHBIX IEHEeH

19 Benuuunel, XapakTepu3yrolyue MarHuTHOE MOJI€ B BEILIECTBE.

20 Tpu Tuma MarHeTUKOB.

21 DHeprusi MAarHUTHOT'O TIOJIA.

22 Bzaumnas naaykuus. Tpancgopmaropsl.

23 SBnenus caMonHAyKuuu. HOIYKTUBHOCTb.

24 MarauTHoOe€ oJjie ¥ ero XapakTepUuCTHKH.

25 3axkon bmo — Camapa — Jlamacca W ero mpuMeHEHHE IS PaccuETOB
rosneit.

26 TlepemeHHBIH TOK.

27 SIBneHne >NeKTpOMarHuTHOW MHAYKIUH (OombITel Dapanmes).

28 Pabora o mepemenieHnto MpoBOJHUKA M KOHTYpa B MATHUTHOM IIOJIE.

29 Cuna Amnepa. Cuna Jlopenua.

30 JBr>KeHue 3apsSHKEHHBIX YaCTUL B MATHUTHOM IIOJIE.

31 Oddexr Xomma

Teopetuko-
MPaKTUYECKU I

32 Pacuer pe3ynbTupytomero konebaHus MpH CI0KEHUN KoJjeOaHHi
OJTHOTO HalpaBJICHUS

33 Pacuer pe3ynbTupytomero konebaHus MpH CI0KEHUN KoJjeOaHHi
OJIHOTO HampaBJIeHHsI ¢ OIM3KUMU YaCTOTaMU

34 Pacuer pesymbTHpyOIIEro KolieOaHHUS TPU CIOKEHHH B3aUMHO
NEPIICHINKYISPHBIX KOJeOaHu

35 OmnpeJenenre NpUBEACHHON IITMHBI (PU3NYECKOTO MAaITHUKA




36

HpaKTI/I‘-IeCKaSI ACMOHCTpaluAa BSaHMOHCﬁCTBHﬂ 3apPSPKCHHBIX TCIT U
00bsICHEHUE IMOJIYYCHHBIX PC3YJIbTATOB

37 DKCIepUMEHTAILHOE OIpe/ieNIeHUE AKBUITOTEHIIMAIIBHBIX
IIOBEPXHOCTE M  ONIpPENEICHUE JIMHUW  HANPs)KEHHOCTEH
3JIEKTPOCTATUYECKOTO I0JISt

38 OmnpeJieieHne eMKOCTH KOHJICHCATOpa Pa3IMIHBIME CIIOCO0aMuU

39 [NapannensHoe M MOCIENOBATENBHOE COCAMHEHUE TPOBOJHHUKOB .
OTIIAYHUS

40 [Mpumenenne npasun Kupxroda mis pacdera 3JIEKTPHUECKUX
nenen

41 [IprMeHeHre KOHAEHCATOPOB Uil HAKOIIJICHUS] SHEPTUH

42 [IpumeHenue B3auMHoON HHAYKIUH. TpaHchopMaTophI.

43 IIpumenenue sABIeHUS CAMOUHAYKIIMU. NHYKTUBHOCTD.

44 SIBneHuve >neKTpoMarHuTHOW MHAYKIUH (onbITel Papases)

45 IIpumenenme sBIeHM, BO3HUKAOMUX npu aeictuu Cuisl Jlopeniia

46 OrnpezienieHne yaeIbHOTO 3apsia YaCTUIIbI

47 Hcnone3oBanue narunkoB Xosuia

48 ITIponsBoacTBO nepemeHHoro Toka. [IpuHuu.

49 PacueTt pe3oHaHca B 1€ NEPEMEHHOTO TOKa

50 PacueTr mapaMeTpoB 1IIENH MOCTOSIHHOTO TOKa C MOMONIBIO 3aKOHA
Owma.

N2 | 3cemecTp

/o | Teopernueckuii

1 DJIeKTPOMAarHUTHBIE BOJHBI.

2 BomnHoBbIie nporiecchl.

3 OcHOBHBIC 3aKOHBI ONITHKH. [ToiTHOE OTpakeHue.

4 Toukue nuH3bL. M300pakeHre IPEeAMETOB C IIOMOIIBIO JIUH3.

5 IlonsATHE O SBICHUSIX MAaTHUTHOTO PE30HAHCA.

6 WuTepdhepeHiins CBETOBBIX BOJIH

7 HHuTepdhepeHnins OT IByX HCTOUHHUKOR.

8 HHTepd epeHITNA B TOHKUX TDIEHKAX.

9 Konsna Herotona.

10 Hudpaxmus Opayarodepa Ha OTHONW IEIH.

11 Meron 300 @penensi.

12 ITpunmun I'tolirenca — @penens.

13 EcrecTBeHHbIN 1 MONSPU30BAHHBIN CBET.

14 ITonspusaTtopsl. 3akoH Masnroca.

15 Crioco0Obl IOTy4eHUS MO PH30BAHHOTO CBETA.

16 OcHoBHBIE (HOTOMETPUYECKIE BETHYNHBI H UX SIUHULIBI

17 Hudpaxmus Opayarodepa Ha qudPaKIUOHHON pelIéTKe.

18 Pazpenraromast cnocoOOHOCTH ONMTHYECKUX MPHOOPOB.

19 PaBHOBECHOE TEIIIOBOE U3TyUYEHUE.

20 ®dortordexr. YpaBHeHne DHHIITEHHA.

21 OmnbiTel CTONETOBA.

22 OHeprus ¥ UMIyJbC (HOTOHA.

23 O¢dexr Komnrona.

24 KopnyckynsipHO-BOTHOBOH Tyalln3M.

25 Bboposckas Teopus atoma Boaopoza.

26 [Inanerapnast mozens atoma Pezepdopna.

27 IToctynatet Bopa.

28 BonHoBeie cBolicTBa MuKpouacTHll. ['unoresa ae-bpoitns




29 VYpasuenue Ulpenunrepa.

30 TyuHenbHbIi 3D deKT.

31 CootHomenne HeonpeneneHHoctel 1 eizenoepra

Teoperuxo-
MPAKTUYECKU I

32 Omnpenenenre KapAMHAIbHBIX TOYEK ONTUYECKOMN CHCTEMBI

33 [TocTpoenue n300paskeHuil B JTHH3E

34 ITocTpoenne n300paskeHMil B ONTHYECKUX CUCTEMAX

35 Pacuer oKyCHOTO pacCTOSIHUS CHUCTEMBI JIMH3

36 OnpeneneHne paguyca KPUBU3HBI JIMH3BI C TIOMOIIBIO KOJIEI]
HeroTona

37 Onpenenenve nonoxennid Touek MAX nu MUH Ha skxpane npu
uHTepdepeniuu B onsite KOHra

38 PopmupoBaHue AMPPaKIIMOHHON KAPTUHBI METOJIOM 30H DPpeHenst

39 ®dopmupoBanue mudpakinnoHHOM KapTHHB DpayHrodepa

40 Ornpezenenue nepuoaa TUPpPakIMOHHON PEIIECTKH

41 Omnpenenenre KOPOTKO U ITTMHHO —BOJIHOBBIX TPaHHUIL CIIEKTpa

42 [Ipumenenne nUGPaKIMOHHON pEHIETKH A aHajlu3a CIEeKTpa
W3JIy4eHus

43 [Tonsipuzanus , NpakTHYECKOE MPUMEHEHHE

44 Crioco0OpbI MoTydeHus TOJISIPU30BAHHOTO CBETA

45 [IprMeHeHne NoaApU3yIOIMX KUIKOCTEN

46 SABnenue porosrddexra, ero npakTHUECKOE IPUMEHEHHE

47 IToctynaTel bopa. Pacuer BO3MOXHBIX CLIEKTPOB ISl BOLOPOAA

48 TI'unore3a ne-bpoins. Pacder 1iuHbI BOJIHBI MUKPOYACTUIIBI

Kpumepuu oyenusarnus
CyMMapHO OLIEHMBAIOTCS OTBETHI Ha BOMNPOCHL. OTBETHl JOJKHBI OBITh

Pa3BCPHYTBIMU, ITIOJITHBIMHU. KEDK,IILIIZ HpaBI/IHLHHﬁ OTBCT HA BOIIPOC OLICHUBACTCA 010

15 6ayUI0B B 3aBUCUMOCTH OT IIOJIHOTHI OTBETA.

OHGHI/IBaeTCﬂ IIOJIHOTA PACKPBITUA MaTCpHalia, JIOTHYHOCTb H3JIO0KCHUA

MaTepHala; yMeHHe WUTIOCTPUPOBATh KOHKPETHBIMU IPUMEPAMHU; 3HAHUE (POPMYII,

TCPMHHOJIOTHH,

0003HaYCHUI; W CIIOJIb30BaHUE npodeccruoHaaIbHON

TCPMHHOJIOTHH, ACMOHCTPpAllA YCBOCHHOI'O paHCC MaTCpHralia, CAaMOCTOATCIIbHOCTD

B U3JIOKCHHUH MaTcpualia.

Ipumep 6annvHoU cucmemvl OYeHUBAHUSA:

Kputepuu onienuBanus

KoanuectBo
0aJU10B

— MOJTHO PacKpBITO COAEP)KaHUE MaTepHaa;
— MaTepuai U3JI0KEeH IPaMOTHO, B OINIPEIeIEHHOMN JIOTHYEeCKOH
MOCIIeI0BATEIbHOCTH;

— MPOJIEMOHCTPUPOBAHO CUCTEMHOE U INTyOOKO€ 3HaHHE MaTepHuaa;
— TOYHO UCHOJIb3YETCS TEPMUHOJIOTHUS; 10-15
— MOKa3aHO YMEHHUE UIJUTIOCTPUPOBATH TEOPETHUECKUE MOJIOKEHUS
KOHKPETHBIMU MIPUMEPAaMH, IPUMEHSATh UX B HOBOI CUTYaIlHH;

— MPOJIEMOHCTPUPOBAHO YCBOCHUE paHEe U3YUYEHHBIX COMYTCTBYIOIIUX
BOIIPOCOB;




— OTBET JaH CaMOCTOSTENbHO, 0€3 HaBOASIIKX BOIIPOCOB;

— MIPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH TBOPUECKH MPUMEHSITh 3HAHUE
TEOPUHU K PEIICHUIO TPO(HECCHOHATBHBIX 3a/a4;— JIOMYIIEHBI OHA-[BE
HETOYHOCTH IPU OCBEILIEHUN BTOPOCTEIIEHHBIX BOIIPOCOB, KOTOPBIE
HCIIPABIIAIOTCS 10 3aMEYaHUIO;

— BOIPOCHI U3JIarar0TCsl CUCTEMATU3UPOBAHO U TIOCIIEI0BATENbHO;

— IIPOAEMOHCTPHUPOBAHO YMEHUE aHAJIM3UPOBATh MaTEpPHUaAJl, OJJTHAKO HE BCE
BBIBO/IbI HOCAT apryMEHTHUPOBAHHBIN U JI0Ka3aTENbHbBIN XapaKTep;

— IPOAEMOHCTPUPOBAHO YCBOECHUE OCHOBHOM JIUTEPATYPBhI;

— OTBET yJIOBJIETBOPSIET B OCHOBHOM TPeOOBaHHIO HA MAKCUMAJIbHYIO
OIICHKY,

HO MPU 3TOM MUMEET OJIUH U3 HEJOCTATKOB: B U3JI0KEHUU JIOIYIIEHbI

HeOOoJIbIINE MTPOOEIIbl, HE UCKA3UBILINE COJEPKAHUE OTBETA; JOMYILEHBI 79
OJIMH-/IBA HEJJOYETa
P OCBEUICHUH OCHOBHOTO COJIEP’KaHMsI OTBETa, UCIIPABIICHHBIE T10
3aMEYaHHUIO TIPETo/IaBaTelIs;
— JIOTYIIEHBI OIMMOKA MK OoJiee ABYX HEIOUETOB MIPU OCBEIICHUN
BTOPOCTENICHHBIX BOIIPOCOB, KOTOPHIE JIETKO MCIIPABIISIOTCS 110 3aMEYaHHIO
MIPETIOIaBaTelIs;
— HETIOJTHO WJIH HeTIOCIIE0BATEIFHO PACKPBITO COJIEp)KaHNE MaTepraia, Ho
MoKa3aHo 00IIee MOHMMAaHUE BOIIPOCa U TIPOIEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHBIC JUIS AaJTbHEUIIETO YCBOCHUS MaTepHaa,
— YCBOCHBI OCHOBHBIE KaTETOPHUH 10 PacCMaTPpUBAaEMOMY U
JIOTIOJTHUTEITHHBIM
BOTIPOCaM; 4-6
— UMEJIMCh 3aTPyIHEHUS WIH JOIYLIEHbI OIIMOKY B ONPEAETICHUN TOHATHH,
UCIOJIb30BAHUU TEPMHUHOJIOTUH, UCIIPABJIEHHBIE IOCIIE HECKOJIBKUX
HaBOJAIIHX OTBETOB;
— HEIOJIHOE 3HAaHHE TEOPETUYECKOTI0 MaTepHaa, 00yJarouiicss He MOXKET
IIPUMEHUTH TEOPHIO B HOBOW CUTYaIUH;
— MPOJIEMOHCTPUPOBAHO YCBOEHHWE OCHOBHOM JIMTEPATypHI;
— HE PACKPBITO OCHOBHOE COJIEp KaHue yueOHOIo MaTepuana 0o 0TKa3 OT
OTBETA;
— 00Hapy)XKEHO HE3HAaHUE WM HEMOHUMaHue OoJiblIel wim Hanbosee
BAXKHOU 1-3
4acTH y4eOHOIro MaTepuaa;
— JIOMYILEHb! OLIMOKU B ONPEICIEHUH MOHITUH, IPU UCIOJIb30 BaHUU
TEPMUHOJIOTMH, HEKOTOPbIE HE NCIPABJICHBI [10CIIE HECKOJIBKUX HABOIAIINX
BOIPOCOB.
-OTBET HE NOJIyYeH. 0
Ilpumep bannvHol cucmemvl OYEHUBAHUSL BONPOCOB.
3agaHue KoanuectBo

Kputepuu onieHuBanus

OaJU10B




TeopeTnueckuil |— MOJIHO PaCKpHITO COAEPKaHUE MaTepHaa; 0-15
BOIIPOC — MaTepuan U3JI0KEH I'PAMOTHO, B OMPEICICHHOW JIOTHYECKOM
[OCJIEI0OBATEILHOCTH;
— IPOJICMOHCTPUPOBAHO  CHUCTEMHOE€ H TJIyOOKOE 3HAHHE
Marepuana;
— TOYHO I/ICHOJII)?;yeTCiI TepMI/IHOJIOFI/ISI;
— MOKa3aHo YMCHHE WJUTIOCTPUPOBATH TEOPETUICCKHE
ITOJIOXKCHU A KOHKpCTHI)IMI/I HpI/IMepaMI/I, HpI/IMCHﬂTB X B HOBOfI
CHATYAIVH;
— IPOAEMOHCTPUPOBAHO YCBOCHHE paHee M3YYEHHBIX
COITYTCTBYIOIIUX BOIPOCOB;
— I[OHYHIGHI)I OJIHa-IBEC HCTOYHOCTHU HpI/I OCBCIICHUU
BTOpOCTGHeHHBIX BOHpOCOB, KOTOpI)IG I/ICHpaBJ'ISIIOTCSI 110
3aMEUYaHHuIo;
Teoperuxo- — OTBET JIaH CaMOCTOSITEIbHO, 0€3 HABOISAIIHUX BOTIPOCOB; 0-15
MPAKTUYECKUH  |— TMPOJAEMOHCTPUPOBAHA CIIOCOOHOCTH TBOPYECKH MPUMEHSTH
BOIIPOC 3HAHHME TEOPUH K PEIICHUIO IPO(ECCHOHATBHBIX 3a/1a4;

- BCE BBIBOJBI HOCAT APryMEHTHPOBAHHBIA M JOKA3aTEIbHBIN
Xapakrep

1.3.3. KypcoBas pabora (KypcoBOit TPOEKT) HE MPETyCMOTPEeHA




JIuct cortacoBanusa
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