


1. O6aacthb NMPUMCEHEHUS, LHEJIU U 3a1aIU (1)011)13 OLCHOYHBIX CPEACTB

@®onp oneHounsix cpeactB (POC) sBiseTcss HEOTHEMIIEMO YacThiO paboyeil pOrpaMMel
TUCHUIUTMHB VTHOCTpaHHBIN SI3BIK I HAYYHO-UCCIICIOBATEIbCKONW pabOThI U MpEeIHA3HAYEH IS
KOHTPOJISL U OLIEHKH 00pa3oBaTeIbHbIX TOCTM)KEHUH 00ydarommuxcst (B T.4. IO CaMOCTOSTEIbHOM
pabote ctyaenTos, nanee — CPC), 0CBOMBIIMX MPOrpaMMy JaHHOM JUCIUIUIAHBL

Lenpto (oHma OLEHOYHBIX CPEIACTB SIBJISCTCS YCTAHOBJIIEHHWE COOTBETCTBHSI YPOBHS
noarotoBku odOydarommxcst tpedboanusiMm @I'OC BO no wnampasienuto mnoarotoBku 11.04.01
Papmorexnuka

Paboueii nporpammoil aucuuiuiMHbL JleTOBOM HHOCTPAHHBIA A3BIK  IIPETYCMOTPEHO
(dbopMupoBaHHE CIEAYIOMNX KOMIETCHIIN:

1) YK-4- CnocoOeH NpUMEHSTh COBPEMEHHbIE KOMMYHUKATHUBHBIE TEXHOJIOTMH, B TOM
YuCJie Ha WHOCTPAHHOM(BIX) s3bIKE (ax), M aKaJIeMHYeCKOTO U MPOoQeCCHOHAIBHOTO
B3aUMOJICUCTBUSA

2) VK-5- CnocobeH aHanu3upoBaTh M Y4YUTHIBATh pa3HooOpa3ue KylbTyp B Ipoliecce
MEXKYJIbTYPHOTO B3aUMOJAECHCTBUS

2. Onucanue noka3areeii 1 KpUTepHeB OLeHUBAHUS KOMIIETEHIUI, (JOPMHPYEeMBIX B
npouecce 0CBOeHUsI TUCUUIIMHBI (MoayJisi)) MHOCTpaHHBIN SA3BIK /1€J10BOT0 U
npo¢eccuoHAIBLHOr0 00IIeHUs
Onucanne TMoOKa3aTeleii W KPHUTEPHEB OICHUBAHHUS KOMIICTCHIMH, (OPMUPYEMBIX B
MpoIecce OCBOCHUS JAUCIUTUINHBI (MOJIYIIsI), M MCIOJb3yeMble OIIEHOYHBIE CPEJICTBA MTPHUBEICHBI B
tabnuue 1.
Ilepeuenv oyenounvix cpedcms, pexomeHoyemulx 0ns 3anonnerus maoauysvt 1 (6 @OC ne
NpUBOOUMCSl, UCNONL3YEMCSL MOALKO OJisl 3aNOJHEHUS MAOIuYbl)
o Jlenosas (ponesas) uepa
e Koumponvuas paboma
o Jluckyccus
o Tecm (Ons mekyweeo KOHMpPOJis)
Yemuwi onpoc
o Tecm 0na npogedenuss 3auema / Oug@epenyuposanHoco 3avema (3avema ¢ OyeHKou) /
9K3aMmeHa
e 3aoanus / eéonpocwl 0151 nposedenus zavema / ougghepenyuposannoco 3avema (3avema c
OYeHKOll) / dK3amMeHa

Ilepeuenv oyenounvlx cpedcme npu HeobX0OUMOCMU MOdicem ObiMb OONOIHEH.



2.1. llepeyensb KOMIIeTEHLMIi ¢ yKa3aHHeM 3TanoB X (popmupoBaHus B npouecce ocsoeHusi OIOII

Tao6auua 1

Kona n sHaumeHnoBanue

hopMHupyeMO¥ KOMIIETCHIINN

Koxa n HanMeHOBaHME HHAMKATOPA
TOCTIKEHUS popMUpYyeMOit
KOMIIETCHIIUT

Kpurepun onennBanus

HanmMeHoBaHHE KOHTPOJIHPYEMBIX
Pa3JIenoB U TeM:

VYK-4 -Cnoco0OeH mNpuMeHSTh

COBpPEMEHHBIE
KOMMYHUKaTUBHBIE

TEXHOJIOTUH, B TOM YHCJIEC Ha
WHOCTpPaHHOM(BIX) sI3bIKe(ax),

TUIs aKaJeMHYeCcKOro
podeccruoHaIbHOTO
B3aUMO/ICHCTBUS

u

VK-4.1: 3uars:

-IIpaBUJIa U 3aKOHOMEPHOCTHU JIMYHOU
U JIETTOBOM YCTHOM M NMUCbMEHHOU
KOMMYHUKAITUH;

- COBPEMEHHBIC KOMMYHUKATHBHBIE
TEXHOJIOTHH Ha PYCCKOM U
WHOCTPAHHOM SI3bIKaX;
-CyIIECTBYIOMNE MPOPECCHOHATbHBIC

cooOriecTBa i MpodHecCHOHATEHOTO
B3aUMOJIEHCTBUA
VYK-4.2: YmeTs:
-IIPUMEHSTh Ha MIpaKTHKE
KOMMYHHKATHBHBIE TEXHOJIOTUH,
METOJbl W CIOCOOBI  JIJIOBOTO

OOIIleHUsA MJIg AaKKaZeMHYECKOTO U
poECCHOHAIIBHOTO B3aUMOICHCTBUS
VK-4.3. Baagets:

-METOJIMKON MEKIMIHOCTHOTO
JIEIOBOTO OOIIEHUS HA PYCCKOM U
MHOCTPAHHOM SI3bIKaX, C
pUMEHEHHUEM MPOPECCUOHATBHBIX
SI3BIKOBBIX (POPM, CPEJICTB H
COBPEMEHHBIX KOMMYHUKATUBHBIX
TEXHOJIOT UM

3Haer:

- OCHOBHbIE ()OHETUYECKHUE,
JICKCUYECKHE, TPAMMATHICCKUE
CII0BOOOpPa30BaTEIbHBIC SIBJICHHUS -
0COOEHHOCTH O(PUIIMATBHOTO,
HEUTPAIHLHOTO PETUCTPOB OOIICHHUS;

- JICKCUYECKUI MUHHUMYM IO
CIEIUaTLHOCTH.

Ymeer:

- BBIJICJISATh OCHOBHYIO HH(OPMAIUIO OT
BTOPOCTEIEHHOM;

- cO3[1aBaTh MaTepua Jyisl yCTHBIX
MIpE3EHTALINM;

- BECTHU JMaJor B o01eil u
npodeccuoHabHOM cdepax oOIeHuS;
- HCIIOJIb30BaTh 3TUKETHBIE (POPMYIIBI B
YCTHOHM M MUCbMEHHON KOMMYHHKAIIHH:
MPUBETCTBUS, MPOILIAHUS, U3BUHEHUS,
pochoa.

Baaneert:

- HaBbIKaMH MOKCKa U 0000IIeHUS
MHOS3BIYHON MH(OPMAIIUU B paMKax
npodeccHoHanbHOM KOMMYHUKAIIUH;

- HaBbIKaMH MPO(eCcCHOHATEHOTO
0OIIIeHNS HA HTHOCTPAHHOM SI3bIKE.

DoHETHKA U ayIUPOBAHUE.

Jlexcuka. IIpoxykTuBHOE M
pELEeNnTUBHOE YCBOEHUE
JIEKCUYECKHUX €UHUIL.
PopMHpOBaHNE AKTUBHOTO
TEMaTUYECKOTO CIoBaps U
pacuipeHne peuenTUBHOIO
CJIOBaps 3a CYET HHOCTPAHHBIX
CJIOB II0 TEMATHKE OOIIEHUS

I'pammaruka. [loBTOpEeHME
AJIEMEHTAPHOUN rpaMMaTHKH,
HE0OX0IUMOM Ui ayTupOBaHMUS,
TOBOPEHMSI 110 TEMATHUKE OOIIEHUSI.

OgJiajicHE HAaBBIKAMU M YMEHHSIMH
pEUCBOI JCATEITBHOCTH
MIPUMEHHUTEIILHO K cepe OBITOBOM
U TIpOo)eCCUOHATBHOM
KOMMYHHKAIIHH.

! Haumenosanus pazdenos u mem dondicer coomeememeosams paboyeti npoepamme OUCYURIUHbL.




VYK-5 Crocoben
AQHAIM3UPOBATH M YUUTHIBATH
pa3zHooOpasue KyabTyp B
MIPOIIECCE MEKKYIBTYPHOTO
B3anMMOJICHCTBUS

VK-5.1. 3Hats:

- 3aKOHOMEPHOCTH M OCOOEHHOCTH
COIMATBHO-UCTOPUYECKOTO Pa3BUTHS
Pa3IUYHBIX KYJIbTYP;

-0COOEHHOCTH MEXKYJIbTYPHOTO
pa3zHooOpa3us 00IIecTBa;

-TpaBUIIa " TEXHOJIOTHH
3¢ deKTUBHOTO MEKKYJIBTYPHOTO
B3aMMOACHUCTBUS

YK-5.2. Ymers:

-TIOHUMATh " TOJIEPaHTHO
BOCIIPUHIMATh MEXKYJIBTYpHOE
pazHooOpa3ue o0IIecTBa;
-aHaJIM3UPOBAThH " YYUTHIBATH

pasHooOpa3ue KyapTyp B TIpoliecce
MEXKYJIbTYPHOTO B3aUMOICHCTBHSI
VK-5.3. Baagets:

-MCTOAaMH n HaBBIKaMU

s dexTuBHOTO MEXKYJIbTYPHOTO
B3aMMOJICHCTBHSL.




CdhopmupoBaHHOCTH KOMIIETSHIIHA TTO TUCITUTUTHHE

2.1.2. Jransl popMHUPOBAHUS KOMIIETEeHIM I

OoNpCACIACTCA Ha CICAYIONIUX dTallax:

1. Dran Tekymmwmx arrectauMid (/[ns nposedeHus mexkywux ammecmayuii Mocym Oblmb UCHONb308AHbI OYEHOUYHbIE CPEeOCmBd, YKA3AHHbIE 8

pazoene 2)
2. DTan nmpoMe:KyTOUHBIX aTrTecTaumuii (/[is nposedenuss npomexcymounoi ammecmayuu Mo2ym Oblmb UCNOAb308AHbL OpYeUe OYEHOUHbLe
cpedcmea)
Taoauna 2
Ortanbl (OPMUPOBAHUSA KOMIETEHIINH
Kox i OTan TeKyIuX aTrecTanui OTan NpoMeKYTOYHOH aTTECTAIMA
Kon u HauMeHOBaHHE 6-10

HauMEHOBaHUE 1-5 menenst 11-15 nenensn 1-17 nenens 18-20 nenens

ST WHJIKATOPA IOCTHKEHHS HeJeJIst

D (dhopMuUpyeMOl KOMITETESHIIMH Tekymas Tekyimas Tekyias CPC KP/KII

aTTeCcTarusa aTTeCcTarus aTTeCcTarusa HpOMe)KYTOT-IHaSI aTTeCcTarus
Nel No2 Ne3
1 2 3 4 5 6 7
VK-4 VK-4.1: 3uaTh:
-TIpaBUJIa U 3aKOHOMEPHOCTH
JINYHOU U IETTOBOM YCTHOU U
NMHUCbMEHHON KOMMYHHUKAIIUH;
- COBPEMEHHBIE
KOMMYHUKATHBHbBIC
TEXHOJIOTHH HA PYCCKOM U
WHOCTPAHHOM SI3bIKAX;
-CYIIECTBYIOIIUE
npodeccuoHaIbHbIC
coo0I11ecTBa JIIst Komtponbras | Koutpombnas | Koutpoibias Ompoc - Tect mis npoBeaeHus 3auéra
pabora pabota pabota

poheCcCUOHAIBHOTO
B3auMMOJICHCTBUS
VK-4.2: YMmers:
-IPUMEHATh HA  IPAKTHUKE
KOMMYHUKATUBHBIE
TEXHOJIOTHUH, METOAbI u

CIIoCcOOBI /ICIOBOTO OOILICHHSA
IS aKKaJeMHYECKOTO |
po(heccHoOHaTBHOTO
B3aUMOJICHCTBHS




VK-4.3. Bnanets:
-METOUKOMN
MEXJIMYHOCTHOTO JIEJIOBOTO
oOIIeHUs HA PYCCKOM U
WHOCTPaHHOM SI3BIKAX, C
MIPUMEHEHUEM
podeccnoHATBLHBIX
SI3BIKOBBIX (POPM, CPE/ICTB U
COBPEMEHHBIX
KOMMYHHKATHBHBIX
TEXHOJIOTHIIO

YK-5

VK-5.1. 3Hars:
- 3aKOHOMEPHOCTH U
0COOEHHOCTH COIMAJIBHO-
HMCTOPHUYECKOTO Pa3BUTHS
Pa3IUYHBIX KYJIBTYD;
-0COOEHHOCTH
MEXKYJIbTYPHOTO
pazHooOpa3us 0011ecTBa;
-IipaBUJIa U TEXHOJIOT U
s dexTuBHOTO
MEXKYJIbTYPHOTO
B3aUMO/ICHCTBUS
VYK-5.2. Ymers:
-IIOHUMATh U TOJIEPAHTHO
BOCIIPUHUMATH
MEXKYIbTYpPHOE
pazHooOpa3ue oOIIecTBa;
-aHaIIM3UPOBATh U YYUTHIBATH
paszHooOpaszue KyabTyp B
MIPOLIECCE MEKKYIBTYPHOTO
B3aUMO/ICHCTBUS
VK-5.3. Bnaners:
-METOJaMH U HAaBbIKAMU
3pPEeKTUBHOTO
MEXKYJIbTYPHOTO




B3aUMO/IEHUCTBHUS.

CPC — camocrosTenbHas padoTa CTy/IEHTOB;
KP — xypcoBas paborTa;
KII — KypcoBOii MPOEKT.




2.2. lloka3aTeu ypoBHeil c¢()OPMHPOBAHHOCTH KOMIIeTEHIIMI HA dTanax uxX popMUpOBaHUsl, ONMCAHNE IIKAJ OLeHUBAHUS

2.2.1. lloka3aTe;u ypoBHeii c¢()OPMHPOBAHHOCTH KOMIIeTEHIIMI HA ITanax ux popmMupoBaHus

PesynbraroM ocBOeHHS MUCHMIUIMHBI _HOCTpAHHBIN SI3BIK Ui HAYYHO-HCCIEAOBATEIBLCKON pPabOTHI SBJISETCS YCTAHOBIIEHHE OJHOTO W3
ypoBHEH C(HOPMUPOBAHHOCTH KOMITCTECHITUI: BRICOKUH, TIOBBIIICHHBIN, 0a30BBIA, HU3KHIA.

Taoauna 3

YpoBeHb

y}[HBepca.]'ll)Hl)le KOMIECTCHIIMH

OomenpodgeccuoHaabLHbIE/
npodeccuoHaIbHbIE
KOMIIETEHIINH

Bricokuii
(olleHKa «OTIUIHOY, «3aUTECHO)

ChopMupoBaHbl YETKHE CHCTEMHBIC 3HAHHS H
MPEJCTABIICHUS 110 JUCLHUIUIAHE.

OTBeThl Ha BOMPOCHI OIEHOYHBIX CPEJACTB IMOJHBIE U
BEpHBIE.

Jlanel pa3BepHYTbI€ OTBEThI HA JIOMOJHUTEIIBHBIC
BOIPOCHI.

OO0yuaroumcs MIPOJIEMOHCTPHUPOBAH BBICOKHH
YPOBEHb OCBOCHHS KOMITCTCHIIHH

OOyuaromuMcsi  YCBOGHA  B3aMIMOCBSI3b  OCHOBHBIX
MOHSATUHN JUCHHUINIMHBI, B TOM YHCIIC [JId PCIICHUA
npodecCHOHANBHBIX 3a/1au.

OTBeThI Ha BOITIPOCHI OII€HOYHBIX CpeacTs
CaMOCTOATCIIbHBI, HCYEPIILIBAIOIINE, CoacpKaHUe
BOIPOCa/3a/IaHVsI OIICHOYHOT'O CPEJICTBA PACKPHITO TIOIHO,
npodeccuoHabHO, TpaMoOTHO. JlaHBI  OTBETHI  Ha
JIOTIOJTHUTENTFHBIE BOITPOCHI.

OO0yuaronuMcsl TPOJAEMOHCTPUPOBAH BBICOKHHA YpPOBCHD
OCBOCHUSI KOMIIETECHITNH

IToBblllIeHHBIH
(oIteHKa «XOPOIIOY, «3aUTCHOY)

3HaHUS M TPeACTaBIeHUs [0  JUCLUIUIMHE
copMHPOBaHBI Ha MOBBIIIEHHOM YPOBHE.

B orBerax Ha BOIpOCHI/3aaHKsI OLIEHOYHBIX CPEICTB
W3JI0)KEHO TIOHMMAaHME BOINpPOCA, NAHO JOCTATOYHO
oapoOHOE  ONHUCAHHE OTBETa, IPUBEACHBI U
PACKpBITHL B TE3UCHOH (pOpME OCHOBHBIE MOHATHSL.
OTBeT oTpakaeT MOJHOE 3HaHHE MaTepuaja, a TAKKe
HaJIW4Me, C HE3HAUNTEIbHBIMH NPOOETaMu, YMEHUN U
HaBBIKOB MO H3Yy4aeMOH IUCHUIUIMHE. JlomycTUMBI
eIMHUYHBIC HeTpyOble OIMNOKH.

OOyJaromumMcsi  POJIEMOHCTPUPOBAH  TTOBBIIIEHHBIH
YPOBEHb OCBOEHMSI KOMIIETCHLIUU

ChopmupoBaHbBl B  [EIOM CHCTEMHBIC 3HaHHA W
MIPEJCTaBIEHUS IO AUCIUTIINHE.

OTBeTsl Ha BOMPOCH OIEHOYHBIX CPEACTB TIOIHBIE,
TPaMOTHEIE.

IIponeMoHCTpHpOBaH NOBBILICHHBIM YPOBEHb BIIAJCHUS
MPAKTHYIECKUMHU YMEHHUSIMHA 1 HABBIKAMH.

JomycTiMbl eqWHWYHBIE HErpyOble OIMMOKH IO XOIy
OTBeTa, B IPUMEHEHWH YMEHUH 1 HABBIKOB

Ba3zoBerit
(oIeHKa «yIOBJIETBOPUTEIEHOY, «3aUTEHOY)

OTBeT OTpakaer TEOPETUUYECKUE 3HAHUA OCHOBHOI'O
Martepuaia JUCIUIUINHEI B 00beMe, He0OXOIMMOM ISt
nanpHeimero ocsoenus OITOIN.

OOyJaromuiicss AOMyCcKaeT HETOYHOCTH B OTBETE, HO
oOlagaeT HEOOXOAUMMBIMH  3HAHUSIMH  JUIT  HX
YCTpaHEHHUSL.

OOyuaromuiicst BiazeeT 3HaAHWSAMH OCHOBHOTO MaTepual
Ha 0a30BOM ypOBHE.
OTBeTsl Ha BONPOCHI OLIGHOYHBIX CPEACTB HEIOJIHBIE,

JONYIIECHBI CYIIECTBEHHBIE OLINOKH.
IIponemoHCcTpUpOBaH  0a30BBIA  YpOBEHb  BJIAJICHHSA
IPAKTUYECKUMHU YMEHUSIMH u HaBBIKAMH,




Oo6menpodgeccuoHaabHbIE/
Yposenn YHuBepcajibHbIe KOMIIETCHIMT Nnpo¢ecCHOHAIbHbIE
KOMIIETEHIIUH

OOyuaromumcest IPOJIEMOHCTPUPOBAH 0a30BBIl | COOTBETCTBYIOIINI MUHUMAIBHO HEOOXOAUMOMY YPOBHIO

YPOBEHb OCBOCHHMSI KOMIIETEHIIUU JUIsL pelleHHst PO ecCHOHANBHBIX 3a1a4
Huskuit JleMOHCTpUpPYET MOJIHOE OTCYTCTBUE TEOPETUYECKUX 3HAHUN MaTepualla JUCLMIUIMHBL, OTCYTCTBHE NPAKTHYECKUX
(o1eHKa «Hey10BJIETBOPUTEIBHOY, YMEHHUI U HABBIKOB
«HE 3a4TEHO»)

[lokazarenu ypoBHEW c(HOPMHPOBAHHOCTH KOMIIETEHIMH MOTYT OBITh W3MEHEHBI, JIOTIOJHEHbl M aJalTUPOBAHbl K KOHKPETHOW paboueit
MIporpaMMe JUCHUIIINHBI.




2.2.2. Onucanue MIKAJ OeHUBAHUA

B ®I'bBOY BO «AI'TY» BHempeHa MOAYIbHO-PEUTHMHIOBas CHCTEMa OLEHKH y4eOHOM
NESITEILHOCTH CTYACHTOB. B COOTBETCTBMM C O3TOW CHUCTEMON TPUMEHSIOTCS MATHOATBHAS,
IBaAIATHOAbHAS U CTOOAIBHAS [ITKAJIbl 3HAHUH, YMEHUH, HABBIKOB.

I xansl oneHNBaHUSA

R
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= Kpurtepuu ouennBanus
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= = Q

[oka3bIBaeT BHICOKHI YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIHH, T.€.:

o

N | —  TPOJEMOHCTPUPYET TITy0OKOe U POYHOE YCBOSHNE MaTepraa;
Te} 3 Y —  HCYEpHBIBAIOIIE, YETKO, IOCIEN0BAaTENbHO, TPAMOTHO M JIOTHUYECKU
A A A m CTPOMHO U3JIaraeT TEOPETUUECKUI MaTEPUAIT;
S S S
= = = g — IpaBWIBHO (POPMHUPYET ONpEeIIeHNUs;
§ é E é Eg — JIeMOHCTPUPYET YMEHHS CaMOCTOSATENbHOM paboThl ¢ HOPMAaTHBHO-
B £ E o . <.
S 5 S 5 S8 MIPaBOBOW JIUTEPATYPOii;
ywe | ¥vo©o Y = —  YMEET JIeJIaTh BBIBOJBI 10 M3JaraéMOMY MaTepUalry.

™ S [Noka3bIBaeT JOCTATOUHBIH YPOBEHH CHOPMUPOBAHHOCTH KOMITETEHITUH, T.€.:

' ' — JIeMOHCTPUpPYET OOCTAaTOYHO TOJHOE 3HAHWE MaTepHajia, OCHOBHBIX
< t] = TEOPETUYECKUX IO EHHUM;
N N N — JOCTaTOYHO IIOCIIEIOBATEIIBHO, TI'PaMOTHO JIOTUYECKU  CTPOUHO
g CED CED W3J1aracT MaTepual;
S é g é g é —  JIEMOHCTPHPYET YMEHHs OPHEHTHPOBATHECA B HOPMAIIbHOM JINTEPATYPE;
o) o) o) _
< 5 < 5 < é yMeeT Jenarh AOCTaTOYHO OOOCHOBAaHHBIE BBIBOMBI IO H3JaraeMomy

MaTepHay.

[Toka3biBaeT MOPOroBhIi YPOBEHL CPOPMHUPOBAHHOCTH KOMITIETCHIINH, T.€.:

% % % —  JIeMOHCTpHUpYET 0bIIee 3HAHNE N3y9aeMOro MaTepHana;
5 5 5 — HCHBITHIBAET  CEPhE3HBIE  3aTPyJHEHUs  IIPH  OTBETax  Ha
i i ° é = JIOTIOJTHATENBHBIE BOITPOCHI;
é . té 5 té g —  3HAET OCHOBHYIO PEKOMEHYEMYIO JIUTEPATYPY; )
58| e 52 — YMEET CTPOMTh OTBET B COOTBETCTBHH CO CTPYKTYPOM H3JaraeMoro
—
23| 8 g2 Marepua’a.
O | AN = ©
S 2T |28
~ 1 ~ 1 ~ 1
2 2 2 CraBuTcs B cilydae:
5 5 ) .
= z z —  He3HaHHMS 3HAYMTENBHON YaCTH IIPOrPaMMHOIO MaTEPUAIIa;
E § § —  He BJIaJICHHs MOHATUHHBIM alapaToM JVCLUILIMHEL
= = = — JIONYIIEHUS CYHIECTBEHHBIX OINMOOK IIPU M3JIOKEHHM y4eOHOro
é ‘é @ ‘é @ MaTepuana;
% 2 % % % % — HEeyMEHHE CTPOMTH OTBET B COOTBETCTBHH CO CTPYKTYPOH M3J1araeMoro
g{ % g( t) g( ) BOIIPOCA,
v
58 | 2= o0 —  HeyMEHHeE JIe/aTh BBIBOJIBI [0 H3IIaraeMOMY MaTepualy.
T o T T
I Y Y




3. TunoBble KOHTPOJIbHBIE 3aJaHNs, HHbIEe MATEPUAJIbI U MEeTOANYECKHE PeKOMeHAaHH,
Heo0XoAuMBbIe 111 OlleHKH ¢()OPMHUPOBAHHOCTH KOMIIeTeHIU I
B npouecce ocsoenus OITOII

3.1. 3apanus ¥ BONPOCHI JJIs1 BXOJHOT0 KOHTPOJIS

Choose the correct item.
1. How long...... here?

A)you live B) do you live
C)have you lived D) are you living
2 I help you with the cooking?

A)Will B)Am

C)Shall D)Have

3.He denied...the money.

A)to take B)to have taken
C)take D)having taken
4.She.....for 12 hours before she finished
Everything.

A)had been working B)has been working
C)is working D)has worked

5. When I was a child I.....running every day.
A)have gone B)used to go
C)was going D)had gone

6.What....at 10 o’clock last night?

A)have you done B)were you going
C)have you been doing D)had you done
7.He hasn’t left the office.....

A)yet B)before
C)just D)already
8.They will have finished....8 o’clock
A)until B)by the time
C)since D)by

9.I’m afraid I...to come to the party.
A)don’t go B)won’t
C)won’t be able D)can’t

10.We went into town...some new clothes.
A)to buy B)for buying
C)to have bought D)buying
11.We’d rather...to bed early last night.
A)to have gone B)to go

C)going D)have gone
12.Remember...the door when you leave.
Adto lock B)lock
C)locking D)have locked

13.”You look slimmer.” “Yes, I...12 kilos.”
A)had lost B)lost

C)have been losing D)have lost
14.”I’m having trouble with this exercise.”
“Don’t worry. I.....you.”

A)have helped
C)helped

B)am going to help
D)l help

15.”Have you ever been to China?”
“Yes, I.....there in 1990.”
A)have gone B)went
C)have been going C)have been
16.”How long have you worked here?” “By the end of
A)’ll work B)I’m going to work
C)’ll have been working D)’ll be working
17.”We’ll need some cola for the party.”

“I...... some.”
A)buy B)will have bought
C)ve already bought D)had bought

18.”I need to give a message to Susan.”
“I....her at the office this afternoon.”
A)see B)have seen
C)’ll have seen D)’ll be seeing
19.”Have you ever met a famous person?”
“Yes, I...Maria Callas once.”
A)have met B)met
C)meet D)have been meeting
20.”These shoes aren’t at all comfortable.”
“You shouldn’t.....them.”
A)have bought B)to buy
C)bought C)buying
21.”What’s wrong with Lynda?”
“She.....problems at work lately.”
A)has been having B)will
C)was having C)’1l be having
22.”What’s Pam doing?” “She seems........ ”
A)to be working B)working
C)to have worked D)to work
23.”How long have you been working here?”
............... 6 months.”
A)Since B)For
C)From C)Ago
24T can’t stand this any longer!”
“Calm down. There’s no point....upset.”
A)to get B)get
C)in getting D)to getting
25.”how long does it take you to write a novel?”
“By December I.....on this one for 3 years.”
A)will work B)will have been working
C)will be working D)am going to work



3.2. KonTpoJibHbIe padoThl 1Jisl IPOBEACHUS TEKYIINX ATTeCTANMMN
KommuiekT 3ananuii 1Jisi KOHTPOJIbHOM padoTsl Nel

* Bpems BoinosHeHus 90 MuH.

* KonnuecTBo BapuaHTOB KOHTPOJIBHOM pabOThI -

» KonnuectBo 3a7aHnii B KaXJI0M BapuaHTE KOHTPOJIbHOU pabOThl - _
» ®opma paboThI — CAaMOCTOSITENIbHASI, HHANBUTyaJIbHAS.

ATTeCcTALMOHHHAS KOHTPOJIbHasi padota Nel(Tunosast))

3aganue 1. [IpouuraiiTe U nepeBeguTe TEKCT.

Radio-Transmission

Radio is one of the greatest achievements of modern engineering. Radio employs electrical
energy to transmit signals. The most developed application of radio is in communication and
broadcasting. Radio communication is the transfer of high-frequency energy from the transmitter to
the receiver. The necessary components of radio communication are a transmitter and a receiver.
The main parts of a transmitter are a high-frequency oscillator, a ground and an antenna. When
electric oscillations are produced in the antenna, it starts radiating radio waves. These waves travel
in all directions. When radio waves reach the antenna of a receiver, they set up currents in it of a
similar form to those in the transmitting antenna. These currents are directed from the antenna to a
radio-receiver where they are first amplified and then converted into audio frequency signals.

3ananue 2.0TBeTHTE HA CJIEAYIOLINE BONPOCHI K TEKCTY.
1. What is the most developed application of radio? 2. What is radio-communication? 3. What does
radio employ to transmit signals? 4. What are the necessary components of radio-communication?
5. Under what condition does the transmitting antenna radiate radio waves? 6. In what direction do
these waves travel? 7. What happens when radio waves reach the antenna of a receiver?
3ananue 3. YnorpeduTe yKkazaHHble B CKOOKAX IJIaroJjibl B COOTBETCTBYIOLIEH Gopme.

1.Future radio-engineers(to study) at the radio-engineering faculty.

2.Electronics (to be) a young science. 3. Electronic devices (to play) a

great role in radio equipment. 4. A receiving station (to receive) radio waves. 5. Transmitting
stations (to radiate) radio waves. 6. A transmitting station (to have) a radio transmitter and an
antenna. 7. A radio transmitter (to be) a device for radiating electromagnetic waves. 8. The main
parts of a transmitter (to be) a high-frequency oscillator, a ground and an antenna.

ATTecTAMOHHASI KOHTPOJIbHAsi padoTa Ne2 (TUnoBas)

3aganue 1. IIpounraiiTe M nepeBeauTe TEKCT.

On the Development of Radio
A. S. Popov, a Russian scientist, invented the first radio-receivingset. Some scientists
worked in this field but Popov was the first to make this great discovery. Popov
studied many works of those scientists who had explained many phenomena which
led to the greatest discovery in theworld-radio.

For example, Faraday made many experiments in the field of electricity. He discovered the
electromagnetic induction in 1831. In 1844 Faraday published his theory of the lines of force.

Maxwell explained and proved Faraday’s theory. In 1873 he published his famous work on
electricity and magnetism. The further development of this branch of science was due to the work
of Hertz who proved by experiments the existence of electromagnetic waves. After Hertz published
his experiments Popov thought of a possibility of using Hertz waves to transmit signals over a




distance. Popov demonstrated his radio-receiving set on May 7, 1895. For several years radio
existed only in the form of radio telegraphy. Then came radio telephony. Some improvements in the
field of radio resulted in radio broadcasting.3adanue 2. Omeemome na ciedyowue eonpocwvt no
codepafcanuro meKkcma.

Who invented the first radio receiving set? 2. What other scientists explained many phenomena
which led to the discovery of radio? 3. In what field of science was Faraday’s work of great
importance? 4. What discoveries did Faraday make? 5. When did he publish the theory of the lines
of force? 6. Who explained and proved Faraday’s theory? 7. What did Hertz prove by his
experiments? 8. Who was the first to use Hertz waves to transmit signals over a distance? 9. When
did Popov demonstrate his radio receiving set? 10. In what form did radio exist during the first
years of its development?

3adanue 3. Ilepeseoume na anenuiickui A3vlK.

[ToroB n300pen paauo. 2. DHEPrus CymecTByeT BO MHOTHX (popMmax. 3. ITOT 3HAMEHUTHIA YUCHBIN
clenaJ MHOTO OTKPBITUH B OOJACTH pamuoTeXHUKH. 4. MakcBemn M3ydmsl U OOBSICHWJI MHOTHE
SBJIIEHUS B O0OJACTH »dJeKTpuuecTBa W MarHetusma. 5. [epu gokaszan 3SKCIepUMEHTAIBHO
CYIIIECTBOBaHHE IEKTPOMArHUTHBIX BOJIH. 6. Dapaselt OTKPBLI 3JIEKTPOMAarHUTHYIO MHIYKIIHIO.

ATTecTAUMOHHAS KOHTPOJIbHas padora Ne3 (Tunosas)

3ananue 1. [Ipouuraiite u nepeseaure Texker. Electricity and Magnetism

This text deals with electricity and magnetism. First of all1l we shall speak about a magnetic
field. The properties of a magnet are well known nowadays. A magnet is a body that exhibits
magnetism. Its poles are called North and South. Like poles repel and unlike poles attract. A
magnetic field is the region in which magnetic forces act. Magnetic fields are represented by lines
of force or flux running from North to South pole outside the magnet. Magnetism is closely
connected with electricity. You can create the magnetic effect by means of electricity. The reverse
process, namely2, to create electricity by means of magnetism is also possible.

An electric current is the flow of free electrons in a definite direction through a conductor. An
electric current will flow provided3 there is a continuous path of conductors, i.e. an electric circuit.
Let us consider two types of an electric current: direct and alternating. Current which flows in the
same direction all the time is called direct current (d. c.). An alternating current (a. c.) flows first in
one direction and then in the opposite direction, reversing many times every second.

3ananue 2.0TBeTHTE HA CJIEAYIONIHE BONPOCHI MO COJAEPKAHUIO TEKCTA.
What body is called a magnet? 2. Which poles repel each other? 3. What is a magnetic
field? 4. How are magnetic fields represented? 5. What is called an electric current? 6.
When does an electric current flow? 7. V/hat type of current is called a direct current? 8.
What do you call an alternating current?
3aganue 3._Ilocmasbme 2nazonvt, 0aHHble 8 CKOOKAX, 8 HYIHCHOU hopme.
There (to be) two types of current: direct and alternating. 3. Professor W. (to lecture) on
electricity at our laboratory next week. 4. Faraday (to publish) his theory of the lines of
force in 1844. 5. Hertz (to prove) the existence of electromagnetic waves. 6. Radio (to
employ) electrical energy to transmit sounds, telegraph signals and special signals. 7. An
alternating current (to flow) first in one direction and then in the opposite direction, reversing many
times every second. 8. Maxwell (to be) 14 years old when he won a mathematical medal.
3adanue 4. Ilepesedume na anenuiickuii A3viK.
B sTOM Tekcte TOBOPHUTCHA 00 QJICKTPUYICCTBC 1 MAI'HECTU3ME. 2. Maruut umeet JBa MOJIKCa —
CEBEPHBIN U 10:KHBINA. 3. OTHOMMEHHbIE
IOJIr0Ca OTTAJIKUBAKOTCA, a4 Pa3HOMMCHHBIC TPUTATUBAIOTCH. 4. Ha CJICOAYIOIICM YPOKE MBI 6YI[CM
TOBOPUTb O MarouTax U Ux CBOMCTBaX.

ATTecTAMOHHAs KOHTPOJIbHasi padora Ned (TunoBas)



3ananme 1. [IpounraiiTe u nepeBeanTe TEKCT

Main Components of a Circuit(Resistors)

Now any circuit consists essentially of a combination of resistance, inductance and
capacitance with one or more sources of electromotive force. Let us consider these main
components of a circuit. At first let us speak about resistance and resistors.

The property of “opposing” or weakening the current is called electrical resistance. Georg
Ohm in the early part of the 19" century performed a series of experiments which established the

law connecting voltage and current. Symbolically, Ohm’s law is often written: R = VI

Resistance equals voltage divided by current. The unit of resistance is the Ohm. An ohmmeter
is used to measure the value of resistance in a circuit. Different materials have different resistances.
All substances may be divided into three groups according to their resistivities: conductors,
semiconductors and dielectrics or insulators. A good conductor is a material of low resistivity. An
insulator is a material of very high resistivity.

The resistance of a conductor depends on a) the length, b) the cross sectional area, c) the
material of the conductor and its temperature.

A resistor is a device employed to limit the value of current. Resistors may be fixed or
variable. Fixed resistors have a constant value. The value of variable or adjustable resistors may be
varied. A rheostat is another type of a variable resistor.

3ananue 2.0meemome Ha ciedylouiue 60nPOChHL.

What main components does a circuit consist of? 2. What’s electrical resistance? 3. What is the unit
of resistance? 4. Is an ohmmeter used to measure the value of resistance? 5. Into what groups may
all substances be divided according to their resistivities? 6. What substance is called a good
conductor? 7. What does the resistance of a conductor depend on? 8. Have insulators a very low or
high resistance? 9. What two types of resistors do you know?

3ananue 3.Ynompeoume 2nazonvt, Oannvie 8 CKOOKAx, 6 HYMHCHOU (hopme OelicmeumenibHo20
3anoza.

1.A rheostat (to be) a resistor whose resistance value may be varied.
2.Last week they (to make) many experiments. 3. Any circuit (to consist of) a combination of

resistance, inductance and capacitance. 4. Next week he (to demonstrate) this new device. 5. Popov
(to invent) the first radio-set.

6.A resistor (to be) a device to limit the value of current. 7. An ohmmeter (to measure) the value of
resistance in a circuit. 8. Resistance (to equal) voltage divided by current.

ATTeCTAIIMOHHASI KOHTPOJIbHAs padoTa Ne5 (Tunmosasn)

3ananue 1. IlpounTaiiTe u nepeBeanTEe TEKCT
Conductors and Insulators

Certain materials, mainly metals, are conductors because an electric current flows through them
easily. The lower the resistance of the material, the more current can pass through it. Conductors
have a low resistance. The best conductors are metals and carbon, silver and copper are the best of
metallic conductors. The advantage of copper is that it is cheaper than silver. Thus, copper is widely
used to produce conductors. The main function of a wire conductor is to connect voltage source to a
load resistance.

Metals increase their resistance when the temperature increases. Carbon decreases its
resistance when the temperature increases. Thus, metals have a positive temperature coefficient
while carbon has a negative temperature coefficient.

Materials which have a very high resistance are called insulators. Current passes through
insulators with great difficulty.



Most common insulators are air, paper, rubber, plastics. Insulators are non-metallic. Insulators are
used to prevent the flow of electricity.

3adanue 2. Omeemovme na 60npPocvl K meKcny.

1. Why are mainly metals conductors of electricity? 2. Have conductors a high resistance? 3. What
are the best metallic conductors?

6. 4. What is the advantage of copper over other metallic conductors? 5. What is the main
function of a wire conductor? 6. Has carbon a positive temperature coefficient? 7. What temperature
coefficient have metals? 8. What materials are called insulators? 9. What are the most common
insulators? 10. What are insulators used for?

3._Ilepeseoume npeonorcenusn, 00pauyas 6HUMAHUE HA CIPAOAM ETIbHBLIL 347102,

All substances are divided into conductors, semiconductors and insulators. 2. Many discoveries
were made by Russian scientists. 3. Some of our scientists and inventors will be sent abroad. 4.
Electric and radio circuits are used in practically all fields of science and industry. 5. The unit of
capacitance is called the Farad. 6. A television set was produced in 1937. 7. Energy is radiated into
space in the form of electromagnetic waves. 8. When we speak of a capacitor we mean a system of
two conductors which are insulated from one another.

ATTeCTallMOHHASI KOHTPOJIbHAs padoTa Ne6 (Tunonasn)
3ananme 1.IIpounTaiiTe M nepeBeauTe TEKCT.

Magnets and Electrical Current

A magnet is a body that can attract certain materials to itself. There is a magnetic field around
the magnet. A magnetic field is a space in which the magnetic lines of force exist. The ends of the
magnet are its poles. One end is the North pole and the other is the South pole. All magnets have
these poles. Unlike poles of a magnet attract, like poles repel each other. The magnet property is
concentrated at the poles. Magnetism and electricity are closely connected. Current is a flow of
electricity through a circuit. There are two types of current: direct current and alternating current. A
direct current flows through a conducting circuit in one direction only. The direct current flows
provided a direct voltage source is applied to the circuit.

An alternating current is a current that changes its direction of flow through a circuit. It flows
provided an alternating voltage source is applied to the circuit. Alternating current flows in cycles.
The number of cycles per second is called the frequency of current. An electric current produces a
magnetic field around it. The magnetic effects of an electric current find practical application in
electric motors and electromagnets. Without this invention there will be no radio, no television, no
telephone, no telegraph.
3adanue 2. Omeembovme Ha 60NPOCHL K MEKCMY.

What body is a magnet? 2. What is a magnetic field? 3. What are the two poles all magnets have? 4.
What poles attract and what poles repel? 5. Are magnetism and electricity closely connected? 6.
What is called the frequency of current? 7. Does an electric current produce a magnetic field around
it? 8. Where do electromagnets find practical application?

3adanue 3. Ilepedaiime codepiricanue mexcma, UCNONbL3YA C1EOYIOUUE C106A U SPYRNBL CT106.

A magnet, to attract certain materials, a magnetic field, the poles of a magnet, like poles, unlike
poles, to be closely connected, electric current, direct current, alternating current, the frequency of
current, magnetic effects, to find practical application.

1, 2 cemecTp 3a4erT.

Kpurepun oueHkd ypoBHA c(OPMUPOBAHHOCTH KOMIIETEHIMH TMpU  TPOBEJICHUU
KOHTPOJILHON pabOTHI:



- OIIEHKA «OTJIWYHO»: MPOJIEMOHCTPUPOBAHO TPAMOTHOE MOCIIEIOBATEILHOE PEIICHHE 3a1a4
(3amaHmii) TpH TPABWIBHO BBIOPAHHOM alropuTMe. JlaHBl BEpHBIE OTBETHI HAa BCE BOIMPOCHI U
ycnoBus 3a1a4 (3amanuii). [Ipyn He0OX0AMMOCTH ClieTaHbl MOSICHEHHS M BBIBOIBI (COICpIKATEIBHBIC,
JOCTaTOYHO TIOJHBIE, MPABUJIbHBIC, YIUTHIBAIONINE CreNU(PUKY TPOOIEMHON CUTyallu B 3aaadue
WJTU C HE3HAYUTEIbHBIMHU OLITMOKAMU);

- OI[EHKA «XOPOMIO»: TPaMOTHOE IOCIIECOBATENFHOE PEIICHUE 3aJaHWil TPU IPABUIHHO
BeIOpaHHOM airoputMme. OpHaKo, OTBETHI Ha BONPOCHI M YCIOBHUS 3aJlaHUd  CoJepiKar
HE3HaYuTeNbHbIC OMMOKH. [I0SICHEHHS 1 BBIBOJIBI OTCYTCTBYIOT MJIH JIaHBI HEBEPHO,

- OIICHKA «Y/IOBJICTBOPUTEIBHO»: OOYJAIOIIMICS OPHEHTUPYETCS B MaTepuaie, HO
MPUMEHSET €ro HEBEPHO, BBIOMPAET HEMPABUJIBHBIA QJITOPUTM PEIICHUS 3aJaHHi, JIOMyCKaeT
omnOku. [TosicHeHUsT ¥ BBIBOJIBI OTCYTCTBYIOT WIIH JJaHBI HEBEPHO;

- OLICHKA «HCY/IOBIICTBOPUTEIBHO»: OOyJaromuiics ciabo OpUEHTHPYETCs B Marepuale,
BBIOMPACT HEMPABWIBHBIN aTOPUTM PEHICHHS, IOIMYCKACT 3HAYUTEIBHOE KOJMYECTBO  OMIMOOK.
[TosicHeHUS 1 BBIBOJIBI OTCYTCTBYIOT.

3.3. 3apanus AJs1 NPOMEKYTOYHOM aTTecTalum (3a4era)

Cnucok BonpocoB k 3adety (1 cemectp)
Cocmaenenue aHHOmMayuu HAY4YHO-MEXHUYECKUX MEKCH 06

IIpounTaiite u nepeseauTe TeKcT. CocTaBbTE AHHOTALMIO.

One almost universal complaint of high school students as well as college undergraduates is
that physics course material is often irrelevant. Recognizing this problem, we need' to identify
things that are important to students and that are explained by physics concepts. One area that
comes to mind almost immediately is the motion of automobiles. High school students are
especially preoccupied with cars since they are at the age when they are beginning to drive. Here's a
question on automobiles that can teach some physics.

Consider two cars, a 1500-Ib economy model and a 3000-Ib gas-guzzler both moving with
the same velocity. Which car will stop first if both drivers lock up the wheels at the same instant?
After the students make predictions, open a driver's manual to the page where the stopping
distances are listed according to the initial velocity of the car. The figures in such tables are based
on smooth stops, without the wheels being locked and skidded. Note that the data are independent
of type of car. This lack of dependence on mass would also be true with locked wheels.

If the coefficient of friction is the same for two cars on the same surface (usually a good
approximation), then the friction force is mmg and the deceleration is mg, independent of mass.
Two cars of different masses will stop in the same distance. This idea is not always obvious to
students and is also an idea that has not received a great deal of attention as a classroom
demonstration.

One rather simple demonstration of this concept is shown schematically in Fig. 1. The two
ramps may be constructed from pieces of wood or whatever materials are available. For the first
trial one bathroom tile is placed on the top of the cart, smooth side down. The loaded cart is then
released and travels down the ramp until it collides with the end of the shorter ramp. At this time
the tile slides off the cart and skids to a stop just as our economy car would in the "real life"
example. If the ramps are built in such a way that the angles of inclination are the same, and the
separation distance d is equal to the height of the car, the tile will slide onto the second ramp with
very little interference.

A second run is now made with two tiles. Place the tiles on the cart with rough surfaces
facing each other so they act as one body. These represent the gas-guzzler car in our example. If the
experiment is done carefully, it will be seen that both cars stop in the same distance.

In both trials visibility of the stopping position can be increased by putting a flag in the
center of the tile and recording where the flag stops on the lower ramp with a second marker. For



the velocity of the car to be the same for both trials, the relational kinetic energy of the wheels
must be negligible
compared to the total kinetic energy of the cart. A fairly massive cart with light wheels is therefore
suggested. A number of scientific supply houses have carts that closely approximate this
requirement.

Cnucok BONpocoB K 3a4eTy (2 cemecTp)

3ananme 1. Cpeocmea a3v1k06020 ohopmaenusn pepepama u annomavuu Ilpoonemno—
nepegooueckue 3a0anus
IlepeBenuTe cieayomue NpeioKeHus Mo 06pasiy, Nog00pas rJaroJbl ¢ COOTBETCTBYIOLIUM
OTTEeHKOM 3HaueHusl. Qopazey. Paccmampusaemcs unoyyuposannas eenepayus y keanmos. The
stimulated emission of y rays is studied.

1. HccnenoBanuck pazossie nepexo sl (the phase transitions) B momukpucraiiax.
2. PaccmarpuBaercst KuHeTHYECKast TEOPHSI TeHEPAIIHH.
3. PaccmarpuBatoTcsi  (aHaJMM3HPYIOTCA)  HEKOTOPbIE  COBPEMEHHBIE  METO[bI

ompenenenuss Bo3pacta mopoxa (rock age determination). 4. bBeumn  omucaHbl
ANIEKTpOCTaTHYECKHE CBOMCTBa wactuil (properties of particles). 5. PaccmarpuBarorcs
BO3MOXXHOCTH TEPCOHAJIBHBIX KOMIIBIOTCPOB.

6. N3zyuaercs nmporpammuoe obecrieuenue (Software)

7. [TpoBeneHo uccnea0Banme 3TOM cUcTeMbl 0a3bl maHHBIX (data base system).

8. Oo6cyxmaroTcst mpeuMyiecTBa ucrnosib3oBanus s3sika KOBOJI (the advantages of
using COBOL).

9. PaccMoTpeHsI TeXHUYECKHE TOCTHXKEHUS B 3T0# obmactu (technical advances).

10. OO6cyx maeTcs aBTOMaTH3MPOBAHHOE MTPOoeKTHpoBanue (computer-aided design).

11. PaccuuTano unciioBoe mporpaMMHoe yrpasienue (numerical control).

12. ITpousBenen pacuer temtoconporusicuus (heat resistivity).

13. Brigenstores (¢ moMOIIb0 KOMITBIOTEPA) TapaMeTPhl KOMIIOHEHT KPUCTAIUTMYECKOTO
oJIst

(crystal field). 14. Paccumrana Qopmysaa
pemetku (the lattice).
15. BrisicHsieTcst  (ompenensieTcs) BIUSHUE PEHTTEHOBCKOTO OOJIydeHHMsI HAa BBDKHBAEMOCTh
KJICTOK
(on the survival of cells).
16. Beusacusirorest (ompenenstorces) rpaduueckre BosmokHoctu (graphical capabilities) storo
YCTPOUCTBA.

3apanme 2. [Ipounrath 1 NMCbMEHHO NMEPEBECTH TEKCT.

Capacitance and Capacitors

Resistance and resistors were discussed in text 4. In this text capacitance and capacitors will
be considered. If two conductors are separated by an insulating space and a charge is given to the
plates, the opposite sort on each side, then a potential difference exists between the plates. The two
plates, together with the insulating space, have capacitance.

Devices which have the ability to condense the charge are called condensers or capacitors.
The simplest condenser consists of two plates separated by an insulator. Its capacitance depends on
its shape, size and material. Every condenser does not consist merely of two plates, there may be
very many, but they are connected together in such a way that one group is separated from the other
by the dielectric. In practice the most common types of dielectrics are: air, mica, paper, plastics, etc.
Two common types of condensers are in use nowadays: a fixed condenser and a variable one. There
are three quantities which can be varied: the plate area, the distance between the plates and the



dielectric. The basic unit of capacitance is the farad. The farad (F) is too large a unit for practical
purposes and the practical units in use are the microfarad (mF) and the micromicrofarad (mmF),
sometimes called the picofarad (pF).

Ilo nroram 3ayera, COOTBETCTBUHU C MOJYJIBHO — PEUTUHIOBOM CUCTEMOW YHUBEPCUTETA,
BBICTaBJIAIOTCS Oajulbl C TOCJIEAYIOUIMM IE€PEeXOJOM IO IIKajge Oa/ulbl — OLEHKH 3a 3adyer,
BBICTABIISIEMbIl KaK M0 HAaUMEHOBAHHIO «3aUTEHO», «HE 3aUTEHO», TaK U TU(PepeHINPOBAHHO
T.. C BBICTABJICHHMEM OTMETKU II0 CXEME — «OTJIIMYHO», «XOPOLIO», «YAOBJIECTBOPUTEIBLHO» H
«HEYNOBICTBOPUTENBHO», OINPEAEIIEMOE pPEIIEHHMEM YYEHOIO COBETa YHMBEPCHTETA H
IIPOIKCHIBAEMOI0 B YUEOHOM IUIAHE.

Kpurepuu onieHku ypoBHS CPOPMUPOBAHHOCTU KOMIIETCHIIMH MO PE3yJIbTaTaM MPOBEIACHUS
3ayeTa:

- OLIEHKA «3auTeHO»: OOYy4alolIUICs JEMOHCTPUPYET BCECTOPOHHEE, CHUCTEMAaTUYECKOE U
riy0OKoe 3HaHHWE Marepuaiia, CBOOOJHO BBIMOJHSET 33JaHUs, MPEAYCMOTPEHHBIE MPOrPaMMOI
JUCIUTITUHBI, YCBOUBIIMKN OCHOBHYIO M JIOTIOJIHUTENBHYIO JTUTEpaTypy. OO0yUyaromuiics: BHITIOIHSIET
3aJlaHus, IPEIYCMOTPEHHBIE IPOrPaMMOM TMCIUILUIMHEI, HA YPOBHE HE HUXe 0a30BOro;

- OL[EHKa «HE 3a4TEeHO»: OOydYalluics JEeMOHCTpUPYET HE3HAaHHE MaTepuana, He
BBITIOJTHSET 33JIaHUA, MPEYCMOTPEHHBIE TPOTPAMMON TUCIUIUIMHBL. O0yJaronuiics He BBIMOTHSIET
3a/IaHusl, TIPETyCMOTPEHHbBIE TTPOrPaMMOi TUCIMIUIMHBI, HA YPOBHE HIKE 0a3oBoro. [lanpHeiiiee
ocBoeHue OIIOIl He BO3MOXHO 0€3 JOMOJIHUTENBHOTO H3YyYeHHUs MaTepuaiga U TMOATOTOBKH K
3auery.

Kpurepuu onieHKu ypoBHS CPOPMUPOBAHHOCTH KOMIIETCHIIHH O PE3yJIbTaTaM MPOBEIACHUS
muddepeHIInpOBaHHOTO 3a4€Ta (3aueTa ¢ OIEHKOH) / SK3aMeHa:

- OIICHKA «OTJMYHO»: 0OYyJaroIIuiicsl 1ai TOJIHBIN, Pa3BEpHYTHI OTBET HA MOCTaBJICHHBIN
BOINIPOC, MPOSIBUI COBOKYMHOCTh OCO3HAHHBIX 3HaHUM 00 OO0beKTe, J0Ka3aTeabHO PaCKPhLI
OCHOBHBIE TIOJIO)KEHUSI TeMbl. B OTBeTe mpoOClexKUBaeTCs dYeTKas CTPYKTypa, Jorudeckas
MOCJIEI0BATEIILHOCTD, OTPaKaroIasi CYyIITHOCTh PACKPhIBAEMBIX MOHIATHH, sBIeHUA. OOyJaronunics
MOJAKPEIUISIET TEOPeTHUUECKUH OTBET MpakTHUecKuMu mnpumepamu. OTBeT cPopMynupoBaH
Hay4YyHBIM $I3BIKOM, OOOCHOBaHa aBTOpPCKas MO3MLMs oOydaromierocs. Moryr ObITh JTOMYIIEHbI
HEJOYEeThl B OINpEACTCHUM TOHSATHI, HCIpPaBIIEHHBIE CTYICHTOM CaMOCTOSITENIbHO B Ipoliecce
OTBETa WJIM C TIOMOIIbI0  «HABOJMIIMX» BOMPOCOB mpenojaBatend. OOydarommmcs
MIPOJIEMOHCTPUPOBAH BBICOKUN YPOBEHb BIIAJICHUS KOMIIETCHIUEH (-SIMH);

- OLIEHKA «XOPOLI0»: 00yYaroIuMcs JaH MOJHBINA, pa3BepHYThI OTBET Ha MOCTaBICHHBIN
BOIIPOC, MPOSIBIICHO YMEHHE BBIJICNSTH CYIIECTBEHHbIC U HECYIIECTBEHHbIC MPU3HAKU, TPUUUHHO-
ciencTBeHHble CBA3M. OTBET 4YETKO CTPYKTYpUPOBaH, JIOTHYEH, HO €CTh HEIOYeThl B
dbopMynTUpOBaHUM TOHATHUN, pelieHud 3aaad. Ilpu oTBerax Ha [OMOJHHUTEIbHBIE BOIPOCHI
JOTMYIIEHbl ~ HE3HAuuTeNbHble OmKOKkH. OOyJaromumcs MPOJAEMOHCTPUPOBAH MOBBIIICHHBIN
YPOBEHbB BJIaJICHUSI KOMIIETCHIUEH(-IMN);

- OIICHKA «YJA0BJIETBOPUTEIbHO»: 00yUYaIONIMMCS JaH HETOJHbII OTBET HA BOIIPOC, JIOTHKA
U TIOCTEIOBATEIbHOCTh H3JI0KEHHUS HMMEIOT CYIIEeCTBEHHble HapyiieHus. JlomyieHsl rpyobie
OLIMOKU TpU OINpPEACTCHUH CYIIHOCTH PACKPbIBAEMbIX MOHSATUMN, SBICHUN, HapylleHa JIOTHKa
OTBEeTa, HE CJIeNaHbl BBIBOJBL. PeueBoe odopmienue TpebOyeT koppekiuu. OOyuaromuiics
WCIBITHIBAET 3aTpyJHEHHUE TMPH OTBETE Ha JIOMOJHHUTENbHbIE BOMpPOCHL. OOyyarommmcs
MIPOJIEMOHCTPUPOBAH 0A30BBIN YPOBEHDb BIAJCHUS KOMIIETEHITUEH(-SIMH);

- OLIGHKH  «HEY/OBJIETBOPUTEILHO»: OOyJalOUIMiiCs  WCHBITHIBACT  3HAYUTEIbHBIC
TPYOHOCTH B OTBETE Ha BOIMPOC, AOMYCKAET CYIIECTBEHHbIE OMMOKU, HE BIa/IeeT TEPMUHOIIOTHEH,
HE 3HAaeT OCHOBHBIX TOHATHM, HE MOXET OTBETHUTh HA «HABOJAIIME»  BOMPOCHI
npenogaBatens. O0yJarmuMes IpoJeMOHCTPUPOBAH HU3KUI YPOBEHB BIIAJICHUS] KOMITETEHIIUEH( -
SIMH).

3.4. 3agaHus uId IPOBEPKHU OCTATOYHBIX 3HAHUI



Sauafme 1. Hpouumamb U NUCBMEHHO nepeséecmu meKkcm

That the universe is made of matter is obvious. What bothers physicists is why. Their best
theory of universal fundamentals, known as the Standard Model, suggests that equal amounts of
matter and antimatter should have been produced in the Big Bang. Famously, however, matter and
antimatter annihilate on contact and disappear in a puff of pure energy. A primordial equity
between them would thus have led to a universe filled with light and little else.

The reason that did not happen must be that matter and antimatter are not, in fact, perfect
opposites—and that something in the asymmetry between them allowed matter to prevail. What that
something is, therefore, is a question of great interest. Several groups of experimenters are
searching for it and two of them, working at CERN, near Geneva, and Fermilab, outside Chicago,
have just announced their latest results.

The group at CERN, called the ALPHA collaboration, was looking at antihydrogen—atoms in
which a positively charged antielectron, also known as a positron, orbits a negatively charged
antiproton. Last year ALPHA used a magnetic trap to hold on to antihydrogen atoms for a record 16
minutes. That is plenty of time for them to relax into their ground state, the most energetically
stable condition they can be in. This, in turn, makes them open to physicists' probings, because
there are no confusing changes happening inside the atoms themselves. Now, as the ALPHA team
report in Nature, they have carried out the first of these probings. They used microwaves to nudge
the anti-atoms, to see if they behave when nudged like mirror images of ordinary hydrogen atoms.
The answer, disappointingly, is that they do. Bombard an ordinary hydrogen atom with
microwaves of the right frequency and you will lift it out of its ground state by flipping the spin of
its electron. Within the limits of accuracy of the experiment, positron spin-flipping seems to happen
at the same frequency as electron spin-flipping. No asymmetry there, then.

The researchers from the Collider Detector at Fermilab (CDF), however, do seem to have
confirmed a discrepancy between matter and antimatter. They have been studying a form of
asymmetry called charge-conjugation/parity (CP) violation. The Standard Model allows a whiff of
this, but nowhere near enough to explain matter's cosmic dominance. The CDF team think they
have found a bit more of it, in particles known as DO-mesons.

3ananue 2. Cocmasumb GHHOMAYUIO K MEKCMY.

The first bicycles were made of wood. Cycle manufacturers then switched to steel tubes.
These days, for high-end bikes where weight is at a premium, they use aluminium alloys or even
carbon fibre. But Izhar Gafni, an amateur cyclist who owns a number of such fancy bikes, wonders
whether the original inventors had a point. He proposes to go back to using wood—or, rather, a
derivative of wood, namely cardboard.

Mr Gafni, who is based in Ahituv, Israel, spent years trying to work out how to make a
cardboard bicycle able to support the weight of a human being. The trick is twofold. First, he folds
the cardboard— commercial-grade material, made from recycled paper—to increase its strength.
(He worked out the exact pattern of folding for each of the machine’s components using the
principles of origami.) Then, once it is folded, he treats the result with a proprietary resin that holds
it in shape and stiffens it, before cutting it into the form of the component required. A second
application of resin renders the component waterproof, and a lick of lacquer makes it look good.
The result, Mr Gafni claims, is stronger than carbon fibre.

The bike’s frame, wheels, handlebars and saddle are all made of cardboard in this way, and
then fitted together. The tyres—again harking back to the early days of cycling—are composed of
solid rubber, which is recycled from old car tyres. That makes the ride a little harder than if the
tyres were pneumatic, but means they cannot be punctured. The chain, based on the timing belt of a
car, is also made from cartyre rubber. The pedals are plastic recycled from bottles and the brakes



are recycled too, though Mr Gafni is not yet ready to disclose the details. The finished product

weighs 9kg, a bit less than an ordinary bike, and can carry a rider weighing 220kg.
Mr Gafni’s target market is the poorer countries of the world. Because manufacturing the
cardboard bike will, he reckons, cost $9-12 a unit, his design is far more affordable than a
steel-framed bike. But people in rich countries may be interested too. In Tel Aviv, the
commercial capital of Mr Gafni’s native land, 2,000 stolen bikes were recently put on
display by police, for their owners to claim. If bicycles cost less than the locks that chained
them to lampposts, thieves might not think it worthwhile to steal them.
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