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1 TIlepeyeHb NJIAHNUPYEMBbIX pPe3yJbTATOB 00y4eHHs MO JUCHUIIHHE (MOAYII0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJbTATAMHU 00Pa30BaTeJIbHOI MPOrPaMMbI

Tabmuua 1 — KomnereHIMy 1 MHIUKATOPBI UX JIOCTUKECHHUS

Ko 1 nHaumenoBanue
KOMIIETEHIINU

Nuaukatopel JOCTUXEHUS

[Inanupyemblie pe3ynbTaTsl 00y-
YCHUS 110 JIUCIUTUTIHE

YHuBepcanbHbIe

«YK-4»  Cnocoben
OCYUIECTBJIATh  JI€JI0-
BYI0O KOMMYHUKAIIHIO
B YCTHOM M MHUCHbMEH-
HOI dopMax Ha rocy-
JTApPCTBEHHOM  SI3BIKE
Poccuiickoit depnepa-
M ¥  HWHOCTpaH-
HOM(BIX) sI3bIKE(aX)

VYK-4.1.

3HaeT NPUHIMITEI TOCTPOCHUS
YCTHOTO U IMCbMEHHOI'O BBICKA-
3bIBAHMS HA PyCCKOM U MHOCTpPaH-
HOM $13bIKaX; IPaBUJIa U 3aKOHO-
MEpPHOCTH JI€JI0BOM YCTHON U
MUCbMEHHOW KOMMYHHUKAIUH
YK-4.2.

YMeer NpuMeHSTh Ha MPaKTHKE
JIeTTOBYI0 KOMMYHHKAIIHIO B yCT-
HOMW M MUCbMEHHOH popmax, Me-
TOJIbl U HAaBBIKHU JIEJIOBOTO 00111e-
HUS Ha PYCCKOM M MHOCTPAaHHOM
SA3BIKAX

YK-4.3.

Brnaneer HaBbIKaMu YTEHUS U Tie-
peBojJia TEKCTOB Ha MHOCTPAHHOM
s3bIKE B IMpOo(ecCHuoHaIbHOM 00-
IIICHUH; HaBBIKAMU JIEJIOBBIX KOM-
MYHUKAIlMi B YCTHOM U IIUCBMEH-
HOW (opMe Ha pycCKOM M HHO-
CTPaHHOM SI3bIKaX; METOAMKON CO-
CTaBJICHUSI CYXJIEHHS B MEXIJINY-
HOCTHOM JIeJIOBOM OOILEHUU Ha
PYCCKOM U MHOCTPAHHOM SI3bIKax

3Hamve: npunyunvl nocmpoeHus
VCMHO20 U NUCbMEHHO20 8bICKA-
3b186AHUSA HA PYCCKOM U UHO-
CMPAHHOM A3bIKAX, NPABUNA U
3aKOHOMEpPHOCMU 0ell08OU Y Chi-
HOU U NUCbMEHHOU KOMMYHUKA-
yuu

Ymemn: npumenamo na npax-
muxe 0en08y10 KOMMYHUKAYUIO &
VCMHOU U NUCbMEHHOU (opmax,
Memoobl U HABbIKU 0eN08020 00-
WleHus Ha pyCCKOM U UHOCMPAH-
HOM 53bIKAX

Braoemyv: nasvikamu umenus u
nepesooa MeKCmo8 HA UHO-
CMPAHHOM A3bIKe 8 npogheccuo-
HANbHOM O0OWeHUU; HABbIKAMU
0€/108bIX KOMMYHUKAYUL 8 YC-
HOU U NUCbMEHHOU (opme HA
PYCCKOM U UHOCMPAHHOM S13bl-
Kax, MemooOuxol CcocmasieHus
CYIHCOCHUSI 8 MENHCTUYHOCTNHOM
0e1060M 00WeHUU HA PYCCKOM U
UHOCMPAHHOM A3bIKAX

Tabmuma 2 — [Nacriopt ¢oH/1a OIIEHOYHBIX CPEJICTB

3a pyoexom;

Poccus: skonomuka, npo-
MBIIIJIEHHOCTE, OM3HEC,
KYJIbTYypa;

HNuxenepnoe aeno;

Most npodeccust u ee me-
CTO B COBPEMEHHOM MHpE

PaGora ¢ mpodeccuo-
HaJIbHO-OPUEHTHPOBAH-
HOM IEKCUKOM

CKO€ BBICKA3bI-
BaHUC

®opmupyemasi | Haummenosa-
KonTtposmnpyembie
KOMIICTeHIHA HHE
pa3aeJibl (TeMbl) IToxa3aTeiin OLlEeHKH
OLICHOYHOI'0
AUCHHUILIMHBI
cpeacTBa
O6pasoBanue B Poccuu n YK-4 Mononoruue- CoO:roieHue CTpyKTYphbI pe-

YeBOr0 COOOIIEHUS

Urenue u nepe-
BOJI TTpodeccro-
HaJbHO-OPUEH-
TUPOBAHHBIX

[TonHoTa nepenauum conep-
KaHUA MPOYUTAHHOT'O.
CoO:roieHue NpUHATOM
CTPYKTYPBI COXpPaHEHMUS
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TEKCTOB CTWJISA, JIEKCUKHU U TPaMMa-
TUKH.
Bce pasnenst KoHntponbHas ITonHOTa BBIITOJIHEHUS BCEX
pabora B 1-4 ce- | 3amaHuii
MecTpax

2 Mertoanueckne MaTepHAaJIbl, ONpe/Ie/IA0He MPOLeIyPhl OlleHUBAHUS 3HAHUIA,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIMeE MPOLece
¢GopMupoBaHusI KOMIIETEHIM I

MCTOI[I/ILIGCKI/Ie MaT€pHralibl, OMPEACTIAIOMHNE TPOUCAYPbl OLCHUBAHUSA 3HaHI/II>'I, YMeHI/Iﬁ,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIbHOCTH, NPCACTABIICHBI B BUAC TEXHOJIOTHYECKOM KapTbl JUCLIU-

winHel (Tabnuna 3).

Tabmmma 3 — TexHosornueckas Kapra

HaunmenoBanue
OLIEHOYHOI0 CPeJACTBA

Cpoku
BBINOJIHEHU S

Mlxkana
OLICHUBAHUSA

Kpurepun
OLICHMBAHHSA

1, 2, 3 cemecTp

Ilpomesicymounas ammecmayus 6 popme 3auema

1 | MoHosoruueckoe
CKa3bIBaHUE

BBbI-

3-¢ 3aHsaTHE

MakKCUMAaJIbHO 15
OaJuI0B

15 GamnoB — TeMa BEICKA-
3BIBAHMS PACKPHITA, BbI-
CKa3bIBaHUE CBI3HO U JIO-
THYHO, TPAMOTHOE YIIO-
TpeOICHUE SI3BIKOBBIX
CpencTB (HET IpyObIX
OLIMOOK, HapYIIAIOIIUX
KOMMYHHKAIIHNIO), 00beM
BeICKa3bIBauus 20-25
MPEIOKECHUN;

5 6amioB — TeMa BEICKA3EI-
BaHUs HE PACKPHITA, BbI-
CKa3bIBaHHE HECBSI3HO U
HEJIOTHYHO, YIIOTpeOIeH e
SI3BIKOBBIX CPEJICTB HErpa-
MOTHOE (TpyOble OLITHOKH,
HapyIIAIINe KOMMYHH-
KaIuio), 00beM BBICKA3bI-
BaHus MeHee 20 mpenso-
JKEHU U

2 | YUreHue M NOHUMAHUE
npo¢eccHOHATLHO-0PH-
CHTUPOBAHHBIX TEKCTOB

4-e, 5-e u T-¢
3aHATUS

MaKCUMaJILHO 15
OaJUI0B

15 GamioB — HOHUMaHHE
6onee 60% conepkaHus
TEKCTa;

5 6ajuI0B — MOHUMAaHHKE
Menee 60% conepxaHus
TEKCTa

3 | KonTponpHas pabora

B TEUCHHE Ce-
MecTpa

MakcuMaiibHo 40
OaJUI0B

0 6amnoB — 1o 30% BEI-
[MOJHEHHBIX 3a/IaHHil;
15 6amnos — 31-60%;
20 oayutoB — 61-80%;
40 6ammos — 81-100%

HUTOI'O:

75 6annoB

Kpurtepun ouieHKH pe3y/ibTaToB 00y4eHHs 110 AUCHHUILIMHE:

3




HaunmenoBanue Cpoknu HIxana Kpurepun
OLICHOYHOI0 CPE/ICTBA | BBINOJHEHHS OLICHUBAHUS OLICHUBAHUS

[ToporoBelii (MUHUMAIIBHBIN) YPOBEHB JIJIS aTTecTau B popme 3aueta — 75 % OT MaKCUMAIILHO
BO3MOXKHOH CYMMBbI 0aJljIoB

HaumenoBanue Cpoku IIxana Kpurepun
OLICHOYHOI'0 CPEe/ICTBA | BBINOJHECHHUS OLICHUBAHUS OLICHUBAHUS
4 cemecTp
Ilpomesicymounan ammecmayus ¢ popme IK3amena
1 | MoHonoru4eckoe BBI- | 3-¢ 3aHATHE MakcuManbHO 15 | 15 GaminoB — Tema BhICKa-
CKa3bIBaHUE OaoB 3bIBAHMS PACKPHITA, BbI-

CKa3bIBaHUE CBSI3HO U JIO-
THYHO, TPAMOTHOE YIIO-
TpeOIeHNE SI3LIKOBBIX
cpencTB (HET IpyObIX
omKOO0K, HaPYIIAOIMINX
KOMMYHHUKAITHIO0), 00beM
BbICKa3bIBaHus 20-25
MPEIOKEHU;

5 6aJyuIoB — TéMa BBICKA3bI-
BaHUs HE PACKPHITA, BbI-
CKa3bIBaHUE HECBSI3HO H
HEJIOTUYHO, YIIOTPeOICHHE
SI3BIKOBBIX CPEJICTB HErpa-
MOTHOE (TpyOble OLITNOKH,
HapyIIAOIINe KOMMYHH-
KaIuio), 00beM BBICKA3bI-
BaHus MeHee 20 mpeio-

JKCHUH
2 | Urenne u mnoummanue | 4-e, 5-e u 7-e¢ | MakcuManbHO 15 | 15 0ayu10B — MOHUMAaHHUE
npodeccHoHaNTbHO-OPH- | 3aHITHS OauioB 6omee 60% comeprkaHus
€HTUPOBAHHBIX TEKCTOB TEKCTA;

5 6anmioB — MOHMMaHUe
MmeHee 60% coneprkaHus

TEKCTa
3 | KonrpoinbsHas pabota B TeueHue ce- | makcumanibHo 40 | 0 6aymoB — 10 30% BEI-
MecTpa 0anioB MOJIHEHHBIX 3aaHHIA;

15 6amios — 31-60%:;
20 oamtoB — 61-80%;
40 oayutoB — 81-100%

4 | Dx3aMmeH ITo pacnuca-

4. | MOHOJIOTUYECKOE BEI- HUIO dK3aMe- | 10-0amnpHas 10 GayyIOB «OTIUYHO)» —

1 | cka3biBaHue HAIMOHHOM TeMa BhICKa3bIBaHUS pac-
ceccuu KpBITA, BEICKA3bIBAHHE

CBSI3HO U JIOTUYHO, Tpa-
MOTHOE yIOTpebIeHne
SI3BIKOBBIX CPENICTB (HET
rpyObIX OMKOOK, HapyIIa-
IOLUX KOMMYHHKAIUIO),
00beM BbICKa3bIBaHUS 20-
25 npenIoKEHU;

5 6aJIIOB «XOPOILIO» —




HanmenoBanue
OLIEHOYHOI'0 CPeJACTBA

Cpokn
BBINOJTHEHHSI

Mlxana
OLICHUBAaHUS

Kpurepun
OLICHUBAHUS

TeMa BBICKa3bIBaHUS pac-
KpbITa HEMOJHO, BHICKA3bI-
BaHUE CBS3HO U JIOTUYHO,
rpaMOTHOE yroTpediieHne
S3BIKOBBIX CPEACTB (HET
rpyOBIX OMKOOK, HApYIIIa-
IOIIUX KOMMYHUKAIIHIO),
00BEM BBICKA3bIBAHUS JI0
20 npemioxKeHuM;

3 6aia «yI0BIETBOPH-
TEIHHO» — TeMa BBICKa3bI-
BaHUs PAcKpbITa HETIOJHO,
BBICKA3bIBAHUE CBSI3HO H
JIOTUYHO, HETPAMOTHOE
ynoTpeOIeHue I3bIKOBBIX
CPEICTB (IOIMYIICHBI TPY-
Oble OIMOKY, HapyIIaro-
[1e€ KOMMYHHKAIUIO),
00BEM BBICKA3bIBAHUS HE
oonee 15 mpenoxkeHuil;

0 6ayI0B «HEYOBJIETBO-
PUTEIIbHO»— TéMa BBICKa-
3BIBaHUS HE PACKPBITA, BBI-
CKa3bIBaHUE HECBSI3HO U
HEJIOTUYHO, HETPAaMOTHOE
yrnoTpeOaeHne SI3bIKOBBIX
cpenctB (rpyObie OIIMOKH,
HapyIIAIIue KOMMYHHU-
KaIuio), 00beM BBICKA3bI-
BaHus MeHee 10 npenso-
JKCHHIA,

N~

UreHune u NOHUMaHUE
npodeccnoHanIbHO-0pH-
€HTHPOBAHHBIX TEKCTOB

5-0annpHas

5 6aNIoB «OTIUYHO» — TIO-
numanue 100% conepixa-
HUS TEKCTa;

4 Gania «XopoIuIoy» — To-
Humanue menee 80% co-
JIep)KaHUs TCKCTa;

3 Ganna «yI0BIETBOPH-
TEJNBHO» — TIOHUMAaHUE Me-
Hee 60% coneprkaHus Tek-
cTa;

0 6ayoB «HEYIOBIIETBO-
PUTETHHO» — IOHUMaHHE
Menee 40% conepxaHus
TEKCTa

w &

[InceMeHHBIN IEPEBOL
npodeccnoHanbHO-0pH-
E€HTUPOBAHHBIX TEKCTOB

10-0aiutbHAS

10 6aI0oB «OTIHYHOY —
MePEBOJI BCETO TEKCTA C
COXpaHEHHEM CTHIIA U 6e3
IPaMMaTHYECKUX OIMUOOK;




HaunmenoBanue Cpoknu HIxana Kpurepun
OLICHOYHOI0 CPE/ICTBA | BBINOJHEHHS OLICHUBAHUS OLICHUBAHUS

5 6ayIoB «XOpOIIO»— Te-
peBox Menee 90% TekcTa ¢
COXpaHEHUEM CTHIIA U 1-2
IrpaMMaTHYECKUX OIINOKH;
3 Gayna «yI0BIETBOPH-
TenbHO» — nepeBo 80%
TekcTa 0€3 COXpaHeHHS
cTuis u 3-4 rpaMmmaTuye-
CKHUX OIIMOKU;

0 6ayI0B «HEYIOBJIETBO-
PUTEIILHO»— MEPEBOJT Me-
Hee 60% Tekcra, 6e3 co-
XpaHEHUs CTHIIS ¥ C TPpaM-
MaTHYECKHMH OIIMOKaMH

Texyumuil KOHTPOJIb: - 75 6amnoB -
JK3aMeH: - 25 OamnoB -
HUTOI'O: - 100 6ammoB -

Kpurepun ouenku pe3yjbTatoB o0yuenus no gucuuiminne: 0 — 64 % ot MakcUMalbHO BO3-
MOKHOH CyMMbI 0aJUIOB — «HEYAOBJIETBOPUTEIbHO» (HEAOCTATOUHBIA YPOBEHb JUISl IPOMEXKY-
TOYHOM aTTecTally 1o AUCHUIUIHHE); 65 — 74 % OT MakCUMallbHO BO3MOKHOM CyMMBI OaJljIOB —
«YAOBIIETBOPUTEIBHO» (IIOPOTOBBIN (MUHUMAJIbHBIN) YPOBEHB); 75 — 84 % OT MakcUMaIbHO BO3-
MO>KHOM CyMMBI 0aJIJIOB — «XOpOII0» (cpeanuii ypoBeHs); 85 — 100 % oT MakcHMManbHO BO3MOXK-
HOM CyMMBI 0AJUIOB — «OTJIMYHOY» (BBICOKHH (MaKCHMaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJIbLHBIE 321aHNUsI WJIN HHBIE MATEPUAbI, HEOOXOAUMbIE J1JIs1
OLICHKHM 3HAHUI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPaKTePHU3y-
oume npouecc popMUpPOBAHUS KOMIIETEHIIMI B X0/1e OCBOEHHSI 00pa3oBaTe/ib-
HOH IIPOrpaMMbl

3.1 3aganus A1 TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH

TexkcTbl 1JI IPOCMOTPOBOI0 YTEHHUS
TYPES OF MODERN COMPUTERS

A notebook is considered to be a personal computer designed for mobile use that is
small and light enough for a person to rest on their lap. A laptop integrates most of the
typical components of a desktop computer, including a display, a keyboard, a pointing de-
vice (a touchpad, also known as a trackpad, and/or a pointing stick), and speakers into a
single unit...

...A laptop is powered by mains electricity via an AC adapter, and can be used
away from an outlet using a rechargeable battery...

PORTABLE COMPUTERS

The basic components of laptops are similar in function to their desktop counter-
parts, but are miniaturized, adapted to mobile use, and designed for low power consump-
tion. Because of the additional requirements, laptop components are usually of inferior
performance compared to similarly priced desktop parts...
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...Furthermore, the design bounds on power, size, and cooling of laptops limit the maxi-
mum performance of laptop parts compared to that of desktop components...

KonTtpoabHbie padoTsl

3ananue 1: Boibepure npaBUIIbHBIN OTBET, HCIIOIB3YS JIEKCUKY Yu4eOHOH 1 ydeOHo-
COIMAIBHOU c(ephl.

1. Our teacher always takes at the beginning of the lesson.

1) graduation 2) attendance 3) residence 4) acceptance

2. Teacher: “Read the passage and match the names with ...”

Student: « ”

1) What? 2) What does this mean?

3) Could you repeat that, please? 4) Slow down!

3amanue 2: BeiOepuTe npaBuIIbHBINA OTBET, UCIOJIBb3YS JICTOBYIO JICKCUKY.

1. Iwas some part-time work, but I’m not sure I want to apply for it.
1) offered 2) applied 3) promoted 4) taken

2. The of her visit was to inspect the equipment.

1) purpose 2) essence 3) idea 4) reason

3. Being able to use a computer is an important nowadays.

1) license 2) skill 3) qualification 4) degree

3ananue 3. BeiOepute mpaBuIIbHBIN OTBET, YIIOTPEOUB JIEKCUKY TPO(EeCCHOHATBLHOM
cepsl.

1. The animals and plants that are commodities in international trade must also be protected
through international .

1) consumers 2) agreements 3) purchases 4) needs

2. Nine of ten graduates have already found their .

1) bonus 2) business 3) activity 4) employment

3. In the United States corporate gift giving is a very popular

1) norm 2) compliment 3) habit 4) custom

3ananue 4: Boibepute COOTBETCTBYIOINE TEPMUHBI.

1. is an expression of one’s preference for a candidate or for a measure or resolution.
1) Choosing 2) Nomination 3) Voting 4) Electorate
2 is a formal, usually written request for a job, place at university, or permission

to do something.

1) Application 2) Reorganization 3) Liquidation 4) Contradiction

3. is an official document showing permission has been given to use the com-
pany’s logo.

1) Invoice 2) Cheque 3) Licence 4) Permission

3ananue 5: Boibepure COOTBETCTBYIOLINE BUIOBPEMEHHBIE ()OPMBI TJ1aroa.

1. Mother will cook dinner when she home from work.

1) has come 2) comes 3) will come 4) come

2. Recently, average annual rainfall in England by about 45%.

1) increase 2) shall increase 3) are increasing 4) has increased

3. The new psychological research by the group of the scientists.

1) was presenting 2) have presented 3) was presented 4) presents

3ananue 6: Boibepure cooTBeTCTBYIONME POPMBI HHOUHUTUBA, TEPYHAMS WU
npru4acTus.

1. For half an hour we watched her



1) danced 2) to dance 3) dancing 4) dances

2. Will you let me your mobile?

1) using 2) to use 3) having used 4) use

3. In Arabia the usual way of is by camel.

1) to be travelling 2) having travelled 3) travelling 4) to travel

3ananue 7: Boibepure COOTBETCTBYIOLIUE MOCIENOTH Ui (PPa30BBIX TIAroioB.

1. Sarah jogging in order to lose weight.

1) took up 2) took over 3) took off 4) took down

2. David to respect his family.

1) was brought out 2) was brought away 3) was brought off 4) was brought up
3. Can you ask Jan to call me as soon as she ?

1) gets in 2) gets on 3) gets after 4) gets round

3a,Z[aHI/Ie 8: BcraBbTe COOTBETCTBYHOIIMEC MOAAJIbHBIC I'JIaroJibl UJIM UX SKBUBAJICHTBI
(have to, should, can).

1.1 swim as well as my father.
2. She is not able to carry all these suitcases by herself. Somebody help her.
3. You’ll tell your parents about Ann’s behavior.

3ananue 9: Beibepute perumky, HandoJiee COOTBETCTBYIOIIYIO CUTYallUud OOIIECHUS
poheCCHOHATTLHO-AETIOBOM U COIUANIbHO-AETOBOM chepsl.

1. Interviewer: “Do you mind if I ask how old you are?”

Applicant: “ ”?

1) And what do you think? 2) I am not going to answer this question.

3) Actually, I’d rather not say. But put it this way, I’'m about 40. 4) Yes, I do.

2. Colleague: “
John: “Anyhow, I am going to live in London. I’ve got a new job.”

1) You are not going to London, are you? 2) London is a perfect place for your career.
3) But London is too expensive for young people. 4) What’s wrong with your job?

3ananue 10: BeiOepute npaBuiIbHBIN OTBET, UCIOIb3Ysl JEKCUKY CTPAHOBEIUECKOM
cdepsl.

1. French is an official language in

1) Canada 2) New Zealand 3) India 4) Sweden

2. The National flag of Canada is popularly known as

1) Stars and Stripes 2) Uncle Sam 3) Union Jack 4) Maple Leaf

3. Most of the Canadian population is of origin.

1) Irish and Scottish 2) French and Italian 3) Welsh and English 4) British and French
4. What’s the name of the author of the Harry Potter books?

1) Alfred 2) Constable 3) Tolkien 4) Rowling

5. The reign of the Queen is known as the “Golden Age” in English history.
1) Mary 2) Anne 3) Elizabeth | 4) Elizabeth 11

6. The telephone was invented by

1) Alexander Bell 2) Michael Faraday 3) Isaac Newton 4) James Watt

3amanue 11: Make a composition on the following topics:

1) Biochemistry in Russia: what is a prospective?

2) Modification of proteins as a protection of biopreparation.
3) Enzyme as a biocatalyst.

4) Branches of biochemistry: what is more perspective?

5) Synthesis of proteins as a main process in our organism.
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3.2 3aganus 118 NPOMEKYTOYHOM aTTecTaluy B popMe IK3aMeHa

DK3aM€H COCTOUT U3 CIEAYIOLINX ATAIOB:

1 IlucbmenHbldt mepeBoj] MpohecCHOHATbHO-OPUEHTUPOBAHHOTO TEKCTa CO CIOBapeM
1500 neuatHbix 3HaKkoB (80 MuUH.).

2 Urenue v MOHUMaHKUE NMPOPECCHOHAIBHO-OPUEHTUPOBAHHOTO TEKCTa O6€3 cioBapst (ycT-
HbIil nepeBos1) 1800 meyaTHbix 3HaKoB (10 MuH.).

3 MoHooru4yeckoe BbICKa3bIBaHUE 110 OJIHOM M3 BEIOpaHHBIX yCcTHBIX TeM (OOpazoBaHue
B Poccun u 3a pyb6exom; Poccusi: s5koHOMEKA, MPOMBIIILIEHHOCTh, OU3HEC, KyIbTypa; KynbTypa u
TpaJULIMU CTPaH U3y4yaeMoro si3bika; Mos Oyaymias npodeccuss U ee MECTO B COBPEMEHHOM 00-
IIIECTBE).

TekcT aJ11 MUCbMEHHOI0 nmepesoaa

Memiristors can be defined as a fourth class of electrical component, in addition to the
capacitor, inductor and the resistor, which exhibit distinct characteristics at the nanoscale. Memris-
tors, or memory resistors, are a kind of passive circuit element that enables an association between
the time integrals of voltage and current across a two terminal element. The time-dependent com-
ponent, which is unique in passive components, allows the history of the voltages applied to the
device to be accessed via a series of minute read charges. Until the first prototype was developed
by HP Labs under Stanley William, memristance as a characteristic of a real material was virtually
unknown. At length scales longer than the nanoscale, the memristance effect is overridden by other
field and electronic effects — hence all the prototype memristors developed to date have used na-
nomaterials. Presently HP, IBM, Samsung, HRL and several other research labs are investigating
memristors made of titanium dioxide or niobium dioxide, and there are few other memristor ma-
terials still in the early stages of development. Memristors enable the development of artificial
neural networks which are able to model the activity of brain cells much more accurately than
existing transistor-based processors.

Texcer OJA YTCHUA U IIOHUMaAHUuMA
The circuit developed by the HP researchers included two units, one representing sodium channels
and the other potassium channels. Each unit included a capacitor parallel to a memristor. When
arranged correctly, spikes of activity are produced on exceeding a given voltage threshold. This
device was termed a neuristor. The NbO2 neuristor is an effective proof-of-concept, but it has a
number of limitations, including high power consumption and incompatibility with existing chip
manufacturing techniques. HP Labs and other research groups are confident that it will be possible
to find a material and architecture that solves these problems, allowing larger-scale research and
early applications of memristors and neuristors in computing. The other types of memristors dis-
covered include the following: In 2011, researchers from North Carolina State University an-
nounced the development of a biocompatible memristor array designed to be used as part of a
brain-computer interface. Titanium Oxide Memristor. This device developed by HP in 2008 in-
cludes a thin titanium dioxide film sandwiched between two thick electrodes, one Pt and the other
Ti. The titanium dioxide film has two layers one with a slight depletion of oxygen atoms. These
oxygen vacancies behave as charge carriers implying the depleted layer has a lower resistance than
the non-depleted layer. The application of an electrical field results in drifting of oxygen vacancies,
changing the boundary between low resistance and high resistance layers. The film resistance as a
whole depends on how much charge has been transmitted in a particular direction which can be
reversed when the direction of current is changed. The HP device is considered a nanoionic device
because it enables rapid ion conduction at the nanoscale. Polymeric Memristor. In 2012, research-
ers attempted to create neural synaptic memory circuits with organic ion-based memristors. The
synapse circuit showed long-term potential for learning and inactivitybased forgetting. A light
pattern was stored and recalled later using a circuit grid. Ferroelectric Memristor. The ferroelectric
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memristor is based on a thin ferroelectric barrier placed between two metallic electrodes. The fer-
roelectric material polarization is switched by applying a negative or positive voltage across the
junction leading to large resistance variations over two orders of magnitude. The polarization
switching is not abrupt but gradual. The ferroelectric memristor has two key benefits: firstly, it is
possible to tune ferroelectric domain dynamics so that memristor response can be engineered and,
secondly, the variations in resistance are due to electronic phenomena rendering the device more
reliable.
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