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o Y Munsapasa Poccuu Kadeapou, TOLeHT
JIOLIEHT
K
HOKTOP ®I'BOY BO PssIMY
A.B. EnbuioB MeJIaroru4eckuX Hayk, MutrsapaBa Poccui npodeccop
npodeccop AP
AA. KDUBY LI 3 OI'bOY BO PssI'MY cTapuuin
- APHBY Munsapasa Poccuun MPENOAABATEID
PenienzeHr (b1):
NO® VYuyeHas cTeneHsb, Mecto paboThI TloBKHOCTS
YYEHOE 3BaHUE (opranusarnusi)
3aBeayroniui
KaHIuJaaT .
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1B, YenHbix noktop ouonorunueckux | ®I'BOY BO Pa3s MY Daoma qzaBIg)/mecxoﬁ
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IHacnopT KOMILJIEKTA OLIEHOYHBIX MATEPHAJIOB

1.1. KoMIiekT orieHO4HbIX MarepuaioB (manee — KOM) mnpenHasHaueH UIsl OICHKH
IUIAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHHS  pabodeil  mporpaMMmbl  JHCIUTLIIMHBI
«MemunuHCKas QU3HKaY.

1.2. KOM Bxirovaer 3aiaHus JJIs TPOBEACHHUS TEKYIIEro KOHTPOJS W MPOMEKYTOUHOM
aTTEeCTallHH.

O6mee KOJIMYCCTBO 3a,I[aHI/II>'I H pacrpeaciICcHue SaﬂaHI/Iﬁ I1I0 THUIIaM U KOMIICTCHIUAM:

Koa v naumenoBanue KosmuecTBo 3apanmii KosmuecTBo 3apanmii
KOMIIETeHIINH 3aKPbITOr0 THIIA OTKPbITOr0 THIIA

YK-4
CrnocoOHOCTh TIPUMEHSTh
COBpEMEHHBIE
KOMMYHHKaTHBHBIC
TEXHOJIOTUH, B TOM YHCIIE
Ha MHOCTPAHHOM(BIX)
A3bIKe(ax), TUTst
aKaJIEMHUYECKOTO u
poeCCHOHATBHOTO
B3aUMOJICCTBUSA

YK-6
CnocoOHOCTh
OTIPE/ICIIATh u
peain30BhIBAThH
IIPHOPHUTETHI
COOCTBEHHOI
NESTEILHOCTH U CIIOCOOBI
€€ COBEPIICHCTBOBAHUS
Ha OCHOBE CaMOOILIEHKHU

55 55

IIK-2
CrrocoOHOCTE K
yIpaBJICHUIO  paboTamu
(bapMarieBTUIeCKOH
CHCTEMBI Ka4yecTBa
TIPOM3BOJICTBA
JICKApCTBEHHBIX CPE/ICTB

Htoro 55 55

1.3. JlomonHUTENBHBIE MaTepualibl W OOOpYJIOBaHUE JJIS BBIMOJHEHUS 3aaHuil  (Tpu
HEOOXOIUMOCTH):

— TMepHOMYECKas CHCTEMa XUMHUECKUX IeMEHTOB (Tabnuia MeHeneesa);

— Tabnuua QyHIaMEeHTATBHBIX (PHU3UUECKUX MTOCTOSHHBIX;

—  KaJbKYJIATOD.




2. 3agaHus BceX THIIOB, NO3BOJISIIOLINE OCYLIECTBIISITH OLIEHKY BCeX KOMIIETEHIIMIi, yCTAHOBJIEHHBIX padoyeli MporpaMMoii AMCIMIVIMHBI «PU3HK»

MenunuHckas puzuka

Kon u HamMeHoBaHUe Ne .
3aganue ¢ MHCTPYKUMe
KOMIIETeHIINU n/n
YK-4 3aaHus 32KPHITOrO THIA
CrocoGHOCTb IPHMCHSTH [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
COBPEMEHHBIE . 6
KOMMYHHKATHBHBIE TekcT 3agaHus: B TEXHOJIOTMYECKHUX LUKIIAX MPOMBIIUICHHON (apManuu, OJIBIIOE 3HAYCHUE HMEIOT TEPMOJIMHAMUIECKHE
TEXHOJOTHH, B TOM HHCIIE ngaMeprL vOHpez[eJmTe IIPABWJIBHOE COOTBETCTBUE MAKPOCKOIHWYECKUX IMOHATHI TEPMOJUHAMHYECKON CHCTEMBI U HX
Ha MHOCTPaHHOM(BIX) 0003HAYCHHH.
A3bIKE(ax), AL K kaxmoi mo3unmu, 1aHHOK B JIEBOM CTOJIOIIE, MOIOEPUTE COOTBETCTBYIOIIYIO MIO3UIUIO M3 MPABOTO CTOJIOIA:
aKaJIeMUYECKOT0 U
podeCCHOHATBHOTO TEpMUH ONPCICICHNUC
B3aMMO/ICHCTBHSI. L A | Temmeparypa 1 |V
b | naBnenue 2 | T
YK-6
B | obbem 3 |S
CriocoO6HOCTH
I" | sHTpONUS 4 |P
OTIpECIISATh U
pean30BbIBaTh
3anumure BIOpaHHbIE HU(PBHI O COOTBETCTBYIOIIUMHU OyKBaMU:
IIPUOPUTETHI AlE BT
cOoOCTBEHHOM
JEATEIIBHOCTH U ~
CIIOCOBEL 66 [TpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
COBEPIICHCTBOBAHNA Ha Tekcr 3amanus: mocMoTpuTe Ha GOPMYITy OCHOBHOTO YPAaBHEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOpUH Ta3a:
OCHOBE CaMOOIIEHKHU. 1
—3
=—nm.,0
NK-2 p =31
Crocobrocts x 2. IIPOYUTANTe Ha3BaHUS BXOAALIMX B 3TO BBIPAXKEHHE (DPU3MUYECKMX IOHATHH, BBIOEPUTE COOTBETCTBYIOLIMM BApHAHT HX

yIpaBJIeHUIO paboTaMu
(bapmareBTUYeCKOM
CHUCTEMEBI KaUeCTBA
MIPOU3BOJICTBA
JICKAPCTBCHHBIX
CpPEZCTB.

0003HaueHus.

K kaxxm0ii Mo3uIum, TaHHOW B JIEBOM CTOJIOIIE, MOI0EPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO U3 TIPABOTrO CTOJIOMA:

KOHIIEHTpAIUs
A | Monekyn B gaHHOM | 1 | mo
obbeMe raza




macca OJTHOM
b | monekynmer  nmanHOTO | 2 [N
rasa

JIaBJICHHWEe Ta3a Ha
CTEHKH COCy1a
CpeHsist CKOpPOCTb
MOJIEKYJI I'a3a
3anuiuTe BhIOpaHHbIE HU(PHI 110 COOTBETCTBYIOIMMH OyKBaMU:
A|b |B|T

B 3 |V

T 4 |p

HquHTaﬁTe TCEKCT U YCTAaHOBUTC COOTBCTCTBUC.

m
TekcT 3aganus: MOCMOTPUTE HA (HOPMYITY HAXOXKICHUS YHCIIa YaCTHIl B JaHHOM oO0beMe raza: N = Na

MPOYUTANTE HA3BaHUS BXOMAIIMX B 3TO BBIPAKEHHE (DU3MYCCKHX TOHSATHIA, BHIOEPUTE COOTBETCTBYIOUIMIA BAapHAHT MX
0003HaUYEHMS.

K kax110#1 mo3uiinu, TaHHOW B JIEBOM CTOJIOIE, IMTO0EPUTE COOTBETCTBYIONIYIO MO3UIUIO U3 MIPABOTO CTOJIOMA:

A | MosIpHas Macca 1N
Macca MOJIEKYJIBI

B Y2 M
rasa

B | uucno ABoraapo 3|m
YUCII0O MOJIEKYII B

r Y 4| Na
JTAHHOM 00BEME

3anuiuTe BbIOpaHHbIE HU(PHI 110 COOTBETCTBYIOIIMMU OyKBaMu:
A|b |B|T

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.

Texct 3aganus: MpouynTaiiTe BEIPAKEHUS ONPEEIAIONINE CBA3U MEXKIY BEIWYMHAMU M BHIOEPUTE COOTBETCTBYIOLIHE UM
MaTemMaThuueckue GopMyJibl.

K xaxmoi mo3unuu, JaHHOU B JIEBOM CTOJIOIIE, TTO0EPUTE COOTBETCTBYIONIYIO MO3UITHIO U3 MPABOTO CTOJIOMA:

CBSI3b cpenHei
A | xumeTwueckoit sHeprum | 1 | T=t+273°
MOJIEKYJI ¥ TEeMIIEPATyphl

b | cB13B abcomrotHoit | 2 |E = % kT




TeMITepaTypbl u
TEMIIEpaTyphl,
HalJICHHOW 110 IIKaje
Lenscus
CBSI3b JMaBJICHUS W
B | cpenneit  xuHeTnueckou | 3 p= lnmﬂﬁ :
SHEPrUH MOJICKYJI 3
CBs3b TTaBJICHUS u
I' | cpenneii ckopoctu |4 | p= %nEk
JIBYDKEHHST MOJICKYJT
3anumuTe BRIOPaHHBIC U(PHI 11O COOTBETCTBYIOIMIMMH OyKBaMHU:
A|b |B|T

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.

Texkct 3amaHus: YCTAaHOBUTE COOTBETCTBHE MEXIY (PU3MUYECKMMM IpoleccaMd M MaTeMaTHYecKMMM (opmyliamu HX
BBIPAKAIOIIMMU IPUMEHUTENBHO K IIEPBOMY Hadally TEPMOJMHAMUKM.

K kax110#1 mo3uiinu, TaHHOM B JIEBOM CTOJIOIE, MTOAOEPUTE COOTBETCTBYIOIIYIO MO3UITUIO U3 MTPABOTO CTOJIOMA:

A | m3orepMHUYECKHI 1 | AQ=AU
b | n3oxopHbIi 2 |AQ=AU+A
B | u300apHsbIit 3 |-AU=A
I' | anmaGatHeii 4 | AQ=A
3anuiuTe BIOpaHHbIE HU(PHI 110 COOTBETCTBYIOIIMMU OyKBaMU:
A|b |B|T

HquHTaﬁTe TEKCT U YCTaHOBUTC COOTBCTCTBUC.

TexcT 3agaHus: YCTAaHOBUTE CBS3b MEXKAY PA3IMYHBIMU 3aKOHaMHU(HavajJaMH) TEPMOAMHAMHUKY U UX OIpeIeICHUSIMH.

K xaxx1oi mo3uiinu, 1aHHOM B IEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYIONIYIO MO3UIMIO U3 TIPABOTrO CTOJIOMA:

KomndecTBo  TemoTel, TiepenaHHOE
cucTeMe, HAeT Ha U3MEHEHHe ee
1 | BHyTpeHHElH PHEPTUM M Ha COBEPIIICHHE
cucteMod pabOThl HaJI BHEIIHUMHU
CHJIaMH.

HyneBoe
HAyaJIo




Teproe AOCOMOTHBII ~ HONMb ~ TEMITEpaTyphI
b HAYAO 2 | HenoctwkuM. K HEMy MOXKHO TOJIBKO
ACHMITTOTHYECKH MPUOIIHKATHCSL.
HeBo3MOXXHO  OCYIIIECTBUTH  MEPEHOC
B Bropoe 3 | Temna ot Oonee XOJIOHOTO Tela K
HAYaJIo Oosiee TopsiueMy 0Oe3 3aTpaThl PabOTHI
(mocrynar Knaysuyca)
JIro0ast 3aMKHyTasi cUCTEMa MPUXOAUT K
COCTOSTHHIO TEPMOIMHAMUYECKOTO
r Tpetne 4 | PABHOBECHS M M3 HETO BBINTH
Hayajo CaMOCTOSITENILHO Yyxke He Moxer. [lpu
9TOM €€ HAyallbHOE COCTOSHHUE MOKET
OBITB JIFOOBIM.
3anuiuTe BIOpaHHbIE HU(PHI 10 COOTBETCTBYIOMIMMH OyKBaMU:
A|lb |B|T

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.

TekcT 3a7aHus: YCTAaHOBUTE COOTBCTCTBUEC MCKAY TCPMOANMHAMUYICCKUMU IMapaMCTpaMi U UX CAUHHULIAMU U3MCPCHUSI.

K xaxmoii mo3unuu, 1aHHOHN B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 TIPABOTO CTOJIOIA:

A | Temneparypa | 1 | ITackanb
b | JlaBneane 2 | KenbBuH
B | O6sem 3 | Jlxoyib
I" | DHeprust 4 | Kybuueckuii MeTp

3anumure BIOpaHHbIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:

A|b |B|T

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

TekcT 3amaHus: YCTAaHOBUTC COOTBETCTBUC MCKY OCHOBHBIMU IMOHATUAMU TCPMOJUHAMUKHA U UX OIMMPECACIICHUAMMU.

K kaxmoii mo3unuu, TaHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYO TTO3UIIMIO U3 TIPABOTO CTOJIOMA:

MaI(pOCKOHI/I‘-ICCKaH 1 CI/ICTeMa, H30JIMPOBAHHAA oT

A N .
CUCTEMA JIFOOBIX BHEIITHUX BO3CHUCTBHUU




Cocrostaue CHUCTEMB, npu

KOTOPOM MaKpOCKOITNYECKUE
rapameTphbl P(naBnenue),
b | 3amknyTtas cuctema | 2 T(remneparypa), V(06bem)

OCTaIOTCAd HEM3MEHHBIMUA BO BCEX
YacTsIX CUCTEMBI
3Mmenenne cocTosIHUS CHUCTEMBI

B TepMomHamuueckoe 3 BO BPEMEHU MpU TNEpexoie U3
paBHOBeECHE OJTHOTO PAaBHOBECHOI'O COCTOSIHUS
B JIPyroe
r TepMoMHaMUYECKUI 4 Cucrema, COCTOSIIIAs u3
TIPOIIECC OOJIBIIIOrO YKMCJIA YACTHIL

3anummre BIOpaHHBIE HU(PHI IO COOTBETCTBYIOIIUMHU OyKBaMHU:

A|lb |B|T

HquHTaﬁTe TEKCT U YCTAaHOBUTC COOTBCTCTBUC.

Tekct 3aaHusA; YCTAHOBUTC COOTBCTCTBUC MCXKAY Ha3BaHUSAMH IIPOLCCCOB U q)HSI/IqGCKI/IMI/I BCIIMUYUMHAMHN HUX
OIIPCACIIAIOIINMU.

K xaxmoii mo3unuu, 1aHHOHN B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 TIPABOTO CTOJIOIA:

9 A | m30TEpMUYECKUI 1|V =const
' b | u30X0pHbIi 2 | P =const
B | n306apHbIit 3/Q=0
I' | agnabaTHbIi 4 | T =const
3anumure BIOpaHHbIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:
A|b |B|T
IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
TekcT 3ajaHus: YCTAHOBUTE CBSI3b MEXKAY MaTeMaTUYECKUMHU BBIPAKEHUSMHU U UX Ha3BaHUSIMH.
10.

K kaxmoi mo3unuu, JaHHOH B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO M3 TIPABOTO CTOJIOMA:

ypaBHeHne  Kianelipona-

A
Muuneneesa

1 | A=PAV




BHYTPEHHSIS SHEPTHs
_3m
b | upgeasieHOrO OXHOATOMHOIO | 2 U—ERT

rasa
g | KOJMUECTBO TEIUIOTBL MPH | 5 | py/—Mpy
HarpeBaHuH M
r PaGora raza mpu | , Q=cmAT

HCU3MCHHOM J1aBJICHUHN

3anuinuTe BIOpaHHbIE HU(PHI 110 COOTBETCTBYIOMIMMH OyKBaMU:

A|b |B|T

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEIBHOCTD.

Tekct 3amanus: pacupeacimTe 4aCToOThl KoyieOaHuii B IIOPAAKEC BO3paCTaHHA.

11. | 3anummuTe COOTBETCTBYIOIIYIO MOCIEIOBATEIBHOCTD IU(P CIIeBa HAIIPABO:
A b B r
11T 1 k' 1T 1 MI'ng
[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
Tekcr 3aganus: HalAUTE NPABUIIBHOE ONUCAHUE MIPEICTABIEHHBIX XapaKTEPUCTUK BOJIHBI.
K xaxxmoii mo3unuu, 1aHHOHN B JIEBOM CTOJOIIE, MOJOEPUTE COOTBETCTBYIONITYIO TTO3UIIMIO M3 TTPABOTO CTOJIOIA:
XapakTepUCTUKA BOJIHBI Onucanne XapakTepUCTUKU
A | IIy4HOCTB CTOSTYEH BOJIHBI 1 | Bpems onHOro nomnHoro KoneOaHus
. Touka, B KOTOpO aMILIUTY1a
12. || b | Y3en crostueit BOJHBI 2 » B KOTOP YA
KoJIeOaHMI1 paBHA HYJTFO
KomuecTBo konebanuii B eMHU
B | Ilepuon 3 JUTHHILY
BpEMEHU
Touka, B KOTOpOI aMIUIUTY1a
I' | Yacrora 4 ’ p A

KoJIeOaHHMI MaKCUMaJIbHa

3anumure BIOpaHHbIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:




[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
Tekct 3agaHus: cOOTHECUTE (PU3HMUECKUE BETUUMHBI U UX 0003HAUYEHUS.

K kax[10ii mo3uiinu, 1aHHOW B IEBOM CTOJIOIE, MO0EPUTE COOTBETCTBYONIYIO MO3UIMIO U3 TIPABOTO CTOJIOMA:

dusnyeckas BelMIrHa O06o03HaueHne
A | YHuBepcanbHas ra30Bast IOCTOSHHAS 1 |C
b | TemmmoemkocTh 2 |R
B | BuyTtpennsis sneprus 3 [ A
I' | JymuHa BOTHBI 4 |U

3anummre BIOpaHHBIE HU(PHI IO COOTBETCTBYIOIIUMHU OyKBaMHU:

A b B r

HpOQHTaﬁTe TEKCT U YCTAHOBUTE ITOCIICAOBATCIBHOCTD.
TexcT 3aaHuA: paCpCaAcinTe JUarna3soHbl MEXaHUYCCKUX BOJIH B IOPAAKEC BO3paCTaHUA YaCTOTHI.

3anummure COOTBETCTBYIOIIYIO IMTOCIICAOBATCIBHOCTD I_II/I(I)p CJICBA HAIIpaBO:

14.

A b

B

r

ViprpazByk | UHdpa3Byk

['urniep3Byk

CIIBIIMBII
4eJIOBEKOM

3BYK

15.

HpOQHTaﬁTG TCKCT U YCTAaHOBUTC COOTBCTCTBHC.

TexcT 3aaHuA: ONIPEACINTC CAUNHUIBI USMEPCHHUA CICAYIOMIUX (1)I/I3I/I'-I6CKI/IX BEJINYHNH.

K kxaxx1oi mo3uiinu, 1aHHOW B IEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYIONIYIO MO3UIMIO U3 TIPABOTr0 CTOJIOMA:

dusnyeckas BeIMUMHA

Eunnna nsmepenvst

A | JluHamMu4deckasi BA3KOCTb

Ee3pasMepHa;1 BCIIMYMHA




b | Kunemaruueckas BsI3KOCTb 1/c
OTtHOCHUTEIbHAS BA3KOCTD Tlaec
I' | I'paguenT ckopocTu M/c

3anummre BIOpaHHbIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:

A

b

B

r

16.

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.

TekcT 3amanus: COOTHECUTE HpI/I60p HJIM M€TOA C CI'0 ITPUHIUIIOM I[CﬁCTBPISI.

K kax110#1 mo3uiinu, TaHHOW B JIEBOM CTOJIOIE, MMOA0OEPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 TIPABOTO CTOJIOMA:

[Tpubop mim meTox

[Tpunimn nexcTBust

KamuuisspHsIil BUCKO3UMETP

Ormpenenenue BI3KOCTH Ha OCHOBE
COOTHOIIEHUS JJIMH ITyTeH,
IIPOMICHHBIX UCCIIEAYEMOU U
ITAIOHHOM KUIKOCTAMU

MeuuuHCKUNA BUCKO3UMET]

Onpenenenne BI3KOCTH KUIAKOCTH
0 CKOPOCTH Ta/IeHNs B Her
MCIJICHHO ABYDKYIICTOCA IapUKa

Mertox Croxca

Paznenenme Mmexannmueckux cMecen
Ha COCTaBHLIE YACTH IO
JEHCTBUEM IIEHTPOOEKHON CHIIBI

LenTpudyruposanue

Onpenenenne BI3KOCTH Ha OCHOBE
MOJICUETA BPEMEHU UCTEUEHUS
HCCIIEAYEMON U ATAIOHHOMN
JKMIIKOCTEH

3anumure BIOpaHHbIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:

A

b

B

r




17.

HpO‘IHT&fITG TEKCT U YCTAHOBUTC COOTBETCTBUC.

Tekct 3alaHusA. YPABHCHHUC HyaSGf/'IHSI HMECT BA’)KHOC 3HAYCHUC B MCAULUHEC, IIOCKOJILKY Ha HCM OCHOBAaHbI HCKOTOPLIC U3
METOHOB OIPEACICHUA BA3ZKOCTH KUJKOCTHU, B TOM YHUCJIC U KPOBH. Camo YPaBHCHHUEC BBITJIAINUT CIICAYIOIINUM 06pa30M:

ZR*-(R—PR)

_ 1
0= 8n-1

rae Q — 00beMHBIN pacxojl )KUIKOCTH,

R — pannyc kanwispa,

P1, P2 — naBneHus Ha KOHIIAX KaWuIsIpa,

N — AMHAMHUYECKUH KOI(PUIMEHT BI3KOCTH,
| — mMHa KanuIsIpa.

CooTHecuTe U3MEHEHUE OJHOI0 U3 IaPAMETPOB YPABHEHUSI C COOTBETCTBYIOIIUM H3MEHEHHEM 00BEMHOI0 pacxo/ia
KUJKOCTH.

K kax10#1 mo3uiinu, TaHHOW B JIEBOM CTOJIOIE, MTOJA0EPUTE COOTBETCTBYOIIYIO MTO3UIUIO U3 TIPABOT0 CTOJIOMNA!

N3meHeHne 00beMHOro pacxosia
N3menenue nmapametpa
KHUIKOCTH
A YBenuueHue IMHBI Kanuuispa B 2 1 YBenuueHnne oObeMHOT0O pacxo/ia B
pasa 4 paza
5 YBenuueHue paanyca Kanuuisipa B 2 5 YBenuuenne 00beMHOT0 pacxojia B
pasa 2 paza
B YBenuueHue pasHOCTH JaBJICHUIN Ha 3 YMmeHnsblienne 00beMHOTO pacxo/ia B
KOHIIaX Kaluuisipa B 2 pa3a 2 paza
CMeHa OJHOM JKUKOCTH Ha APYTYIO
A A o ’ YBenuueHue 00bEMHOTO pacxoja B
I' | umetoryro B 4 paza MEHbIIHIA 4 16 pas
K03(ULIMEHT BI3KOCTH p

3anuiuTe BIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMU:




[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
Texct 3agaHus: cooTHECUTE (PU3MUECKUE BETMUMHBI M UX 0003HAUYEHUS.

K kax[10ii mo3uiinu, 1aHHOW B IEBOM CTOJIOIE, MO0EPUTE COOTBETCTBYONIYIO MO3UIMIO U3 TIPABOTO CTOJIOMA:

dusnueckas BEIMYMHA O06o3HaueHne
A | O6beMHast CKOPOCTh TCUCHUS 1 |n
5 KoapdummenT nuHaMu9aecKoi 2 |y
18. BSI3KOCTH
B | Kunemarudeckas BS3KOCTh 3 |p
I' | ITnoTtHOCTH 4
3anummre BIOpaHHbIE UMPHI 0] COOTBETCTBYIOIIUMHU OyKBaMHU:
A b B r
[TpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE.
TekcT 3aaHusI: COOTHECUTE CUJIBI U UX (POPMYJIBL.
K kaxxm0ii mo3uium, TaHHOM B JIEBOM CTOJOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO TO3UIIMIO U3 TIPABOTrO CTOJIOMA:
Cumna dopmyna
A | Cuna Crokca 1 |F=mg
19.
du
b | Cuna Apxumena 2 |F=n .
B | Cuna tsoxectu 3 | F=6mmpv
' | Cuna BI3KOTO TpeHus 4 | F=p=gV;




3anummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:

A b B r

HpO‘II/ITaI‘/'ITe TEKCT U YCTAHOBUTEC COOTBETCTBUC.

Texct 3ajaHus: HAlAUTE COOTBETCTBUE MEXKAY OCHOBHBIMH YPAaBHEHHSIMUA T€MOJIMHAMHUKH U (POPMYJIaMHU, KOTOPBIE UX
OIIPEIEIIALOT.

K kaxx10i1 mo3uiinu, 1aHHOW B JIEBOM CTOJIOIE, MO0EPUTE COOTBETCTBYONIYIO MO3UIMIO U3 TIPABOTO CTOJIOMA:

®duznyeckas BeJIMYMHA WM ypaBHEHNE ®opmyna
Q= P —F, AP
A | JlaBneHue cuibl 1 ¥ =
20. || b | YpaBuenue nepazpeiBHOCTH 2 |P=F/S
pv®
B | YpaBuenue bepnynmm 3| P+p-g-h+ S const
I' | Ypasuenue I"arena-Ilyaseiins 4 |Q@=v-5=const
3anuiuTe BIOpaHHbIE HU(PHI 110 COOTBETCTBYIOIIMMU OyKBaMu:
A b B r
[TpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
TekcT 3agaHust: COOTHECUTE (PUBNYECKUE BEIMYMHBI U UX €AMHULIBI U3MEPEHUS.
K kaxxmoi#t mo3uiyu, JaHHOU B JIEBOM CTOJIOLIE, TOA0EpUTE COOTBETCTBYIOIILYIO MO3UIIUIO U3 PABOTr0O CTOJIONA:
21. Dusnueckast BeIMUHa Enununna nsmepenvst
JlaBnenve 1 | v
b | JIunennas ckopoctsb 2 | be3pa3mepHas BenmruMHa
OObeMHast CKOPOCTh 3 | Ml




I" | Yucno PeiiHonbaca 4 |Tla

3anummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIIMMHU OyKBaMU:

A b B r

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
Tekct 3aganus: cooTHECUTE (PU3MUECKUE BETMUMHBI M UX 0003HAUYEHUS.

K kax110#1 mo3uiinu, TaHHOM B JIEBOM CTOJIOIE, ITO0EPUTE COOTBETCTBYOIIYIO MTO3UIMIO U3 TIPABOTO CTOJIOMA:

dusnyeckas BEIUYNHA OO0o3HayeHne
A | [TaBnenne 119
29 b | I'ugpaBnuyeckoe conpoTHBIEHHE 2 |p
B | Yucno Peitnonbaca 3 | Re
I' | Yckopenue cBOOOTHOTO MaieHUs 4 | X
3anumure BIOpaHHbIE HU(PBI O COOTBETCTBYIOIIUMHU OyKBaMU:
A b B r
[TpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHUE.
TekcT 3agaHust: COOTHECUTE PU3NYECKUE BEIMYMHBI U UX 0003HAUECHHUS.
K kaxmoil mo3unmu, 1aHHON B JIEBOM CTOJIOLE, TOI0EPUTE COOTBETCTBYIOILYIO MO3UIHIO U3 ITPABOT0 CTOJIONA:
®duznyeckas BelIUIrHa O0o3HaueHne
2. A | IloBepxHOCTHAs SHEPIUs 1A
5 Pabota no nmepemMerieHnIo MOJIEKYJTbI > | E.
Ha IMOBEPXHOCTh KUIKOCTH
B KoagduimeHT noBepXHOCTHOTO 3 |w

HaTsOKCHUA




I' | Cuiia noBEpXHOCTHOTO HATSKEHUS 4 |o

3anummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:

A b B r

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
Texct 3aaHus: BbIOEpUTE KPaeBbl€ YIIIbI, XapaKTEPHBIE AJIS pa3HbIX TUIIOB CMAayUBaHUS.

K kax110#1 mo3uiinu, TaHHOM B JIEBOM CTOJIOIE, ITO0EPUTE COOTBETCTBYOIIYIO MTO3UIMIO U3 TIPABOTO CTOJIOMA:

Tun cmaunBaHus Benuuuna kpaeBoro yria
A | TlonHOe (MaeaTbHOE) CMaYHBAHIE 1190 <8 =180
o B | CmauuBanue 2 | 8=0
B | HecmauuBanue 3|0 =68<90
I' | TlonHOE HeCMauMBaHUE 4 |8 =180
3anuiuTe BIOpaHHbIE HU(PHI 110 COOTBETCTBYIOIMMU OyKBaMu:
A b B r
[TpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
Tekct 3amanus: COOTHECUTE (PU3MUECKUE BETMUNHBI M UX €TUHHIIBI H3MEPECHUSI.
K kaxmoil mo3unmu, 1aHHON B JIEBOM CTOJIOLE, TOI0EPUTE COOTBETCTBYIOILYIO MO3UIHIO U3 ITPABOT0 CTOJIONA:
o5 duznyeckas BeUIrHA Enunuia mmepenus
- A KoagdumeHt noBepXHOCTHOTO 1|
HATSHDKEHUS
b | Yckopenune cBoOOTHOTO MaieHus 2 |Ila

DHeprus 3 | m/c?




r

JlaBnenue

H/™

3anummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:

A

b

B

r

26.

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.

TexcT 3aaHuA: COOTHECUTEC IMOHATUA U UX OIIPEACIICHUS.

K kax110#1 mo3uIinu, TaHHOW B JIEBOM CTOJIOIE, MTO0EPUTE COOTBETCTBYIONIYIO MO3UIUIO U3 MTPABOTO CTOJIOMA:

Ilonsarue

Onpenenenue

CMaunBanue

B3aumopeiictBrue MoneKyn
AKHUKOCTU C MOJIEKYJIaMH TBEPIbIX
TCJI, IPUBOAAIICE K NUICKPHUBJICHUIO
TIOBEPXHOCTH JKUJIKOCTH Y
MIOBEPXHOCTH TBEPIOTrO TeNa

KanmmpoHe SIBJICHUS

CTpeMiieHHE JKUIIKOCTH COKPATUTD
CBOIO CBOOOJTHYIO TIOBEPXHOCTD 32
CUET MOJICKYJIIPHOTO JIABJICHHS Ha
KHUJIKOCTh CO CTOPOHBI
MOBEPXHOCTHOTO CIIOS

[loBepXHOCTHOE HaTsHKEHNE

3aKyropka KpOBEHOCHOT'O pycJia
My3bIPbKaMH Ta3a

T"azoBasg »mO0mst

[loabem mu orrycKaHue KUIKOCTH
B TpyOKax ¢ MaJIbIM JHaMETPOM

3anuiuTe BIOpaHHbIE HU(PHI 10 COOTBETCTBYIOMIMMH OyKBaMu:

A

b

B

r

27.

HquHTaﬁTC TCKCT U YCTAHOBUTE MMOCIICAOBATCIbHOCTD.




TexcT 3agaHus: pacrpeaesinTe KUAKOCTH B OPsAKe Bo3pacTaHusl KOd(UIIMEHTa TOBEPXHOCTHOTO HATSHKEHUS.
3anumuTe COOTBETCTBYIOLIYIO OCIEI0BATENBHOCTh HU(P ClI€BA HANIPABO:

A b B r

Pryrb Bona Idup CoupT

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.

TekcT 3a1aHusA: OTKPBITHE CTPOCHUS aToMa U (OPMYIUPOBKA MOCTYIIaTOB bopa chIrpano KIroueBylo POk B Pa3BUTHH
¢u3uku u xumun. C TexX 1nop, SHEPreTUYecKre ypoBHH MPUHATO 0003HAYaTh Kak OykBamH, Tak u udpamu. ConocraBbTe
3HAYEHHE TIIABHOTO KBAHTOBOT'O YKCJIa, OTBEYAIOILETO 32 HOMEP SHEPTeTHYECKOTO YPOBHS C €ro OYKBEHHBIM
0003HaYEHHEM IJIEKTPOHHONU 000JI0UKH.

K kax101i MO3UIUH, TAHHOW B JIEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 IPABOTO CTOJIOMA:

OOBekT XapakTepucTUuKa
A TIEPBbII YPOBEHb 1 N
b BTOpPOH YPOBEHb 2 Q
B TPETHUH YPOBCHB 3 O
r YEeTBEpPThIM YpoBeHb | 4 K
| TISITBIA YPOBEHb 5 M
E 1IECTON YPOBEHb 6 L
XK CEIbMOU YPOBEHb 7 P

3anumure BIOpaHHbIE HU(PBI O COOTBETCTBYIOIIUMHU OyKBaMU:
A|b |[B|I'  A]E |X

HquHTaﬁTe TEKCT U YCTAHOBUTE IMOCIICAOBATCIbHOCTD.

TekcT 3a1aHus: COBPEMEHHYIO MEUITMHY HEBO3MOXKHO MPEACTABUTh 0€3 TAKUX yCTPOMCTB, KaK JIa3epbl. ITO CIOBO
ABIIsIeTCS aOOpEeBUATYPO HA AHTJIMICKOM SI3BIKE, YCTAHOBUTE MPABUIIBHYIO MTOCIIE0BATEILHOCTD CIOB, KOTOPast
COOTBETCTBYET ATOMY IMOHSTHIO.

A — emission;

b — amplification;
B - light;

" — of radiation;




J1 — by stimulated.

Januiamure COOTBETCTBYIOIYIO IOCJICA0OBATCIbHOCTD HI/I(l)p CJICBA HAIIpaBO:
AlB [B|T |1

HpO‘IHT&fITG TEKCT U YCTAHOBUTEC COOTBETCTBUC.

Texct 3aganus: B MEIUIIMHE OCOOYIO POJIb UTPAIOT BOJIHOBBIE CBOICTBA cBeTa. s mpodeccnoHanbHOro MOHUMaHUs
paboThl HEKOTOPOTO 000PYAOBAHUS, HEOOXOUMO 3HATH CYIIIHOCTh OCHOBHBIX SIBIICHUHN U MOHSATHI BOJTHOBON ONTHUKH.
ConocTaBpTe KaKHE XapaKTEPUCTUKUA OTHOCSTCS K TOMY HIJIM HHOMY SIBJICHUIO U OOBEKTY.

K kax10#1 O3UIIMH, IaHHOW B JIEBOM CTOJIOIIE, ITOI0OEPUTE COOTBETCTBYOILYO MTO3UIIMIO U3 IIPABOT0 CTOJIONA:
OOBekT XapakTepucTrKa
AJICKTPOMArHUTHAs BOJTHA,

MOHOXPOMATUYECKUI 1

A cBET BOCIIPMHHMAaeMas 4eJI0BEYECKUM
TJ1a30M
OTKJIOHEHHE OT NPSIMOJIMHENHOTO
30. || B | KorepeHTHbIE BOJHBI | 2 pacrpocTpaHeHust BOIU3M
COM3MEPHUMBIX MTPETATCTBUI
B BUJIMMBII CBET 3 NIEPHOJIMYECKAs CTPYKTYpa
r mHTepepers 4 MIOCTOSIHHASI JUTMHA BOJIHBI
CcBETa
OJIMHAKOBAasi 4acToTa
H | madpakums ceeta | 5
U Pa3HOCTh (a3
E T(pakIMOHHAS 6 repepacpeieieHIe SHEPIUH
peleTka TIPU CIIOKEHUU
3anuiuTe BIOpaHHbIE HU(PHI 110 COOTBETCTBYIOIMMU OyKBaMu:
A|b |B|I'  I|E
[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
Texct 3ajaHus: B 3aBUCUMOCTH OT MATOJIOTHA, 3pUTPOLIUTHI MOTYT UMETh pa3iIMuHbIe pa3Mephl, B 1a00paTOpHOI
31, | MPaKkTHKE, pa3Mephl KJIETOK KPOBU Ha SPUTPOLIMTOMETpUYECKON KpuBoH [Ipaiic-J[xoHca HMEIOT COOCTBEHHBIE HA3BAHUS.

ConocTaBbTe Ha3BaHUS SPUTPOUHUTOB C UX pasMECpaMHu.

K ka0 mo3unuu, JaHHOH B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOMIYIO TIO3UIMIO U3 TIPABOTO CTOJIOIA:
| | OOBEKT | | XapaKkTepUCTUKA




A MHUKPOILIUT 1 2 —3 MKM
b [IA30LAT 2 5—-6 MxMm
B METIOLIUT 3 7 — 8 MKM
r HOPMOIIUT 4 8 — 12 MkMm
I MaKpPOIHT 5 ooiee 12 MKM

3anummre BIOpaHHbIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:

AlB [B|T |1

32.

HquHTaﬁTe TEKCT U YCTAHOBUTE ITOCIICA0OBATCIbHOCTD.

Tekct 3aganus: B 1815 r. K. bro oTKpbuT ONTHYECKYIO aKTUBHOCTD YUCTHIX JKUIKOCTEMH, a 3aTEM pACTBOPOB U M1apOB
MHOTHX, TJIABHBIM 00pa30M OpraHMYECKHX BemecTB. OnTH4eckast aKTHBHOCTh — 3TO CIIOCOOHOCTBH CPE/IbI BRI3BIBATH
BpallleHHe TUIOCKOCTH TMOJIAPU3ALUHU IPOXOISIIEro Yepe3 Hee MOIIPU30BaHHOTO CBETa, KOTOPBIi 00paszyeTcs u3
€CTECTBEHHOI'O IIOCPEACTBOM IIPOXOXKACHUS YEPE3 MOJISIPU3ATOPHI. Y CTAHOBUTE MTPaBUIIbHYIO IIOCIIEI0BATENbHOCTh B
PaCIOI0KEHUH 3JIEMEHTOB IIPU aHAIHM3E ONTUYECKOW aKTUBHOCTH, OMHUPAsCh HA CXEMY HUXKE.

A — ananusarop;

b — HCTOYHHMK €CTeCTBEHHOIO CBETA;
B — onrtideckn akTHBHOE BENIECTBO;
I' — nabmromarens;

J — nonsipu3zarop.

3aHI/IH_II/ITe COOTBCTCTBYIOH_IYIO IMOCJIICAOBATCIbHOCTD I_II/I(I)p cJiIeBa Hal‘[paBO:
A|B [B|T [O]|




HpO‘IHT&fITC TEKCT U YCTAHOBUTE ITOCIICA0OBATCIbHOCTD.

TekcT 3amanus: B J1a60paT0pH0171 JAUAarHOCTUKC UCIIOJIB3YHOTCA CBOICTBa MOJIAPU30BaHHOI'O CBCTA IJISA OIIPCACIICHUA
KOHI_[CHTpaHI/Iﬁ OIITUYCCKHN aKTHUBHBIX BECIICCTB. Pacnonoxwure B XPOHOJOI'MYCCKOM IIOPAAKE Pa3BUTHE Hpe,Z[CTaBJ'IeHI/Iﬁ 00

ONTUYECKON aKTUBHOCTHU (XUPATBLHOCTH).

A — ncrnoip30BaHuE B na6opaT0pH017I JHUAarHOCTUKE,

33. | b — oOHapyskeHue onTHYECKOH aKTUBHOCTH KPHCTAILIOB;
B — pa3nenenue onTUYECKH aKTUBHBIX BEILIECTB HA JIEBOBPALIAKOLIMECS U TPABOBPALLIAIOIINECS;
I' — pa3zpaboTka Teopuu XHPaTLHOCTH B XUMUH;
J1 — oOHapy»)eHHe ONTHYEeCKON aKTUBHOCTH PACTBOPOB, APOB U OPraHMUECKUX BEILIECTB.
3anummrTe COOTBETCTBYIOUIYIO MOCIEI0BATEIBHOCTD UG ClIeBa HANIPABO:
A|b [B|T' | J
[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
TekcT 3aganus: MOISPU30BAHHBIN CBET TPAIUIIMOHHO MPUMEHSETCS B (U3NOTEPANTUU U KOCMETOJIOTUH, B 3aBUCUMOCTH OT
CTETEeHHU IOJISIPU3alliHU, CBET UMEET pa3inyHble 0003HaueHUs. ConocTaBbTe CXEMaTUYHbIE N300paKEHUSI MTOJIIPU3ALIUY C €€
BHJIOM.
K xa10ii mo3uiyu, 1aHHOW B JICBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIIMIO U3 TIPABOTO CTOJIOIA:
OOBeKT XapakTepucTrKa
YaCTUYHO
MOJIIPU30BAHHBINA CBET
4. 11 A “1—'—*—"—*—"4—" ¢ ipeoOnagaromen
MOJISIpU3alen B
TUTOCKOCTH MaJICHHUS
MOJTHOCTBIO
L MOJISIPU30BAHHBIN CBET
b  — # = B IIJIOCKOCTH
NePIEHIUKYIISIPHON
TIAJICHUIO
YaCTUYHO
B —#""'i'"‘-*—'-'— TIOJIIPU30BAHHBINA CBET
¢ Ipeo0JIagaroIIen




MoJIsIpU3aLe B
IJIOCKOCTH
NEPIECHIUKYIIIPHON
MAJICHUIO

r ’ I * # ' ' 4 HCHOJ'IﬂpI/BOBaHHBIﬁ

(ecTecTBEHHBIH) CBET

IIOJTHOCTBIO
| ——*%—e—e—— | 5 | NOMIPU30BAHHBIN CBET

B IIJIOCKOCTH ITaACHHWA

3anummure BBI6paHHbIe I_[I/I(I)pbl noa COOTBETCTBYHOINMU 6y1(BaMI/IZ

AlB [B]|T |1

HquHTaﬁTe TCEKCT U YCTaHOBUTC COOTBCTCTBUC.

Tekcr 3a1aHus: B MOJSIPUMETPUN B MEIULIIMHCKUX LIEIAX, I OIPEIEICHU HEKOTOPBIX IapAMETPOB UCIIOIb3YIOT
CIeIYIOIYyI0 hopMyIy: @ = [CZ ] -C -l . ConocraebTe 31 MapaMeTps! ¢ MX GyKBEHHBIMU 0003HAUCHUSIME B (hOPMYIIE.

K kax101i MO3UIMH, TAHHOMW B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 MIPABOTO CTOJIOIA:

OOBeKT XapakTepucTrKa
35 A % 1 | KOHIIGHTpamMsl pacTBOpa
g [ a] o | JWIMHA TyTH CBETA B OMTHIECKH
AKTUBHOM BeIlIECTBE
B C 3 | YrovmoBopoTa miocKocTH
HOJIIpU3ALU
I | 4 | ynenbHBIN yroJ BpalleHus
3anuuuTe BIOpaHHbIE HU(PHI 110 COOTBETCTBYIOIMMU OyKBaMu:
A|lb |B|T
[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD.
36. | Texcr 3ananus: B IpOMUIAKTUYECKOH MEIUIIMHE OYEHb BAXKHYIO POJIb HTPAIOT HOHU3HMPYIOIME U3IydeHus. PacmonoxuTe

UX B MOPSIJIKE YBEIMUEHUS IPOHUKAIOIIEH ClIOCOOHOCTH OT HaMMEHbIIeH K HauOoIbLIeH:

A-r aMMa-u3JIy4YCHUEC,




b — anbda-uznyyenue;
B — HellTpoHHOE U3Ty4YECHUE;

I' — 6era-uznyuenue.

3anummTe COOTBETCTBYIOUIYIO MOCIEI0BATEIBHOCTD UG ClIeBa HANIPABO:
A|lb |B|T

37.

[IpounTaiiTe TEKCT U YCTAHOBUTE I1OCIIEIOBATEIBLHOCTD.

TekcT 3aganust: COBPEMEHHBIE METObI JIy4€BOW TEPANUU U JUArHOCTUKH OCHOBAHBI HA CBOMCTBAX MOHU3UPYIOLIUX
u3IydeHui. Pacronoxkure ux B MOPsIIKE YMEHBIICHUS! HOHU3UPYIOIIEH CIIOCOOHOCTH OT HanOOJbIIEH K HANMEHbBIICH:
A — anba-usznydenue;

b — Gera-m3nydcHue;

B — HEUTpPOHHOE U3IIyYEHHUE;

I' — ramma-usnyuenue.

3anuiuTe COOTBETCTBYIOLIYIO MOCIIEI0BATENbHOCTD LU(Dp ClieBa HAIIPABO:
A|lb |B|T

38.

[IpounTaiiTe TEKCT U YCTAHOBUTE MTOCIIEIOBATEIBHOCTD.

TekcT 3aganusi: METOBI SAEPHON MEUIIMHBI aKTUBHO pa3BUBAIOTCS Ojarogaps JOCTHKEHUSIM B (PU3UKE JIEMEHTapHbIX
yacTuil. Pacnonoxure seMeHTapHble YaCTHUIIBI 10 Macce OT HaMMEHbIIEH K HanOOoIbIIeH:

A — HEUTpPOH;

b — snexrpon;

B — HeliTpuHO;

I' — mporon.

3aHI/IH_II/ITe COOTBCTCTBYIOH_IYIO IMOCJIICAOBATCIbHOCTD I_II/I(I)p cJiIeBa Hal‘[paBO:
A|B [B|T |




HquHTafITe TEKCT U YCTAHOBUTE ITOCIICA0OBATCIbHOCTD.

TekcT 3ajaHus: COBPEMEHHBIE MTPEICTABICHHS O CTPYKTYpPE MaTEPUU CIIOCOOCTBYIOT PAa3BUTHIO HAHOTEXHOJIOTUI, KOTOpBIE
UMEIOT LIMPOKHE EePCIEKTUBBI IPUMEHEHUS B MEIUIIMHE U (papManuu. Pacronoxkute CTpyKTypHbIE €JMHULIBI MAaTEPUH B
CTOPOHY YMEHBIICHHUS OT HANOOJIbIIEH K HANMEHBIICH:

A —anpo;
b — monekyna;
39.
B — snekTpoH;
I' — aTom;
J1 — IpOTOH.
3anuinuTe COOTBETCTRYIOIIYIO MOCIEI0BATENLHOCTD LU(p CclieBa HAIIPABO:
A|b |[B|T | A
[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
TekcT 3agaHusl: B MEIUIIMHCKOM pauoiIOruy YacTO MPUXOAUTCS UMETh JIEN0 ¢ pagruodapMaleBTHUECKUMU MpenapaTamu,
KOTOpBI€ 0071a/1al0T PaIMOAKTUBHBIMU CBOKCTBaMHU. COMOCTaBbTE HEKOTOPHIE XapAKTEPUCTUKU C UX eAMHHUIIAMU
U3MEPECHUM.
K kax/10# mo3unmu, 1aHHOH! B JIEBOM CTOJIOIE, TOIOEPUTE COOTBETCTBYIONIYIO MO3UIIMIO U3 MTPABOTO CTOJIONA:
40 OOBeKT XapakTepucTrKa
A CEKYHJIa 1 | aKTUBHOCTh
b rpei 2 | IOTJIOIIEHHAsI 103a
B 3UBEPT 3 | mepuoj mojypacrasa
T OCKKepesh 4 | >KBUBaJIEHTHAs 034
3anuiuTe BhIOpaHHbIE HU(PHI 10 COOTBETCTBYIOMIMMH OyKBaMu:
A|b |B|T
a1 [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.

TekcT 3amaHus: HOHHU3UPYIOINNEC N3JIIYUYCHHUA O6J'IaILaIOT MopaXaronum JIelicTBHEM Ha ouosor HNYCCKYIO TKaHb, IOOTOMY




H€O6XO,Z[I/IMO IIOHUMAaTh, YTO OHH U3 ce0s NpEaACTaBJIAIOT. ComnocraBbsTe HCKOTOPBIC THUIIbI HOHU3UPYIOIIHUX I/I3leq€HI/Iﬁ C UX
XapaKTCPpHUCTUKAMU.

K kax 0¥ mo3unuu, JaHHOH B JICBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOIIYIO TIO3UIUIO U3 TIPABOTO CTOJIOMA:
OOBeKT XapakTepucTHKa
A | pEeHTTEHOBCKOE M3ITYUICHHE TIOTOK MPOTOHOB

b OeTa-u3aydeHue TIOTOK SIAIep Teus

B anb(a-u3ydeHue IMOTOK (DOTOHOB
r

TTOTOK DJIEKTPOHOB U
TTO3UTPOHOB

B | WIN|F

IIPOTOHHOC U3TYYCHHC

3anummre BIOpaHHbIE IU(PHI IO COOTBETCTBYIOIIUMHU OyKBaMHU:
A|b |B|T

42.

HquHTaﬁTe TCEKCT U YCTAaHOBUTC COOTBCTCTBUC.

B Tabnuiie npuBeeHbI Mpeieibl pa3petieH s MpuOOPOB, Peau3yIOIUX Pa3HbIe TUITBI MUKPOCKOIHH.

K kax101i MO3UIUH, TAHHOMW B JIEBOM CTOJIOIIE, MOI0EpUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 IPABOTr0 CTOJIOMA:
Tun Mukpockorna IIpenen pazpenieHust
ONTUYCCKHI 0,001 am
PEHTI€HOBCKUN 0,1 am
ATOMHO-CUJIOBOM 50 M

TYHHEJIbHBII 0,2 am

—|m o1
BIWIN|F

3anuuuTe BIOpaHHbIE HU(PHI 110 COOTBETCTBYIOIMMU OyKBaMu:
A|b |B|T

43.

HquHTaﬁTe TCEKCT U YCTaHOBUTC COOTBCTCTBHC.

[IpocToit 0HOMMH30BBIA MUKPOCKOII (JIyTia ¢ CUJIbHBIM yBEIMUeHHEM) ObUT U3BeCTeH B cepeanne 15 B. [omnanackuit
yueHblil A. JIeBeHIyK J0BeJ yBeIUUYEeHHE TPOcTOoro Mukpockomna 10 300 kpat 1 ¢ ero noMouisio OTKPbLIT MUP
MUKpOOpranu3MoB. M3o0peTenne 6osee cioKHOro MUKPOCKOIA, COCTOSIETO U3 ABYX COOMPAIOIIUX JIMH3, CBS3bIBAIOT C
uMeHeM royutanana I'. SInceHa, a MUKpOCKOIa, COCTOSIIET0 U3 COOMPATENbHOT0 OOBEKTHBA U PACCEUBAIOILIET0 OKYJIsIpa —
I'. Tamunes. Pa3zpaboTka HemenkuM pusukoM D. A0Oe rudpakInOHHON TeOpruu 00pa30BaHMs H300paKEHUN
HECAMOCBETALINXCS 00bEKTOB CIIOCOOCTBOBAJIA PA3BUTHIO MUKPOCKOIUYECKUX MCCIIEJOBAHUH.

K kaxx10# mo3uiyy, JaHHOU B JIEBOM CTOJIOLE, MOA0EpUTE COOTBETCTBYIOIIYIO MTO3UIIUIO M3 MPABOT0 CTOJIOIA:

| | YyeHbli | | T'ox |




A | A.JleBeHryk 1 |[1873r.
b | I'. Slncena 2 |1610T.
B | I'. Tamues 3 | 1600r.
I' | 5. A6Ge 4 | 1670-e ronsl

A

b [B|T

3anuiuTe BIOpaHHbIE HU(PHI 10 COOTBETCTBYIOMIMMH OyKBaMU:

44,

HpO‘IHT&fITG TEKCT U YCTAHOBUTC COOTBETCTBUC.

DJIeKTPOHHBIH MUKPOCKOII — IIPHOOP, B KOTOPOM JiIs Habmoaenus 1 GoTorpadupoBanus MHOrokpaTHo (10 10° pas)
YBEITMYEHHOTO M300pakeHHsI 00bEKTa BMECTO CBETOBBIX Jy4eH MCHOIB3YIOTCS IYYKH AJIEKTPOHOB, YCKOPEHHBIX 10
Gonbiux sHepruii (30-1000 k3B) B ycnousx rmybokoro Bakyyma (nasienue 1o 107 ITa).

K kax 0¥ 1Mo3uIliK, JAaHHOM B JICBOM CTOJIONE, ITO0EPUTE COOTBETCTBYIOIII

Bun mukpockoma XapakTepUCTHKA
[To3BossieT HabIFOAATH IPOCTHIC U
. CIIOYKHBIE OPraHNYECKHE MOJIEKYJIbI
Pactpoiii oxce- Harps C TIOMOIIIbI0 MUKPOCKOIIA, HE
A | IEKTPOHHBII PAMYIO P ’
UCTIOJIB3YsI O0JIee CIIOKHBIE METOTBI
MHKPOCKOIT
SIEPHOTO MAarHUTHOTO PE30HAHCA U
PEHTI€HOBCKOM u(paKivu
. Pas3paboran BU3YaIH3AlIIN
OMUCCUOHHBIN p JULA BH3Y H
o AIIEKTPOCTATUYECKUX «TTOTEHIIMAIBHBIX
b | snekrpoHHbIi .
penbedoBy 1 MAarHUTHBIX MUKPOTIOJIEH Ha
MHKPOCKOIT
MTOBEPXHOCTH 00BEKTA
Coznaet nzo0pakeHre 00beKTa
AIIEKTPOHAMH, KOTOPBIE SMUTUPYIOTCS U3
3epKabHbII HETOo MPU HarpeBaHuu, 6oMOapIMpOBKe
B | anekrpoHHbII MIEPBUYHBIM ITy4YKOM 3JIEKTPOHOB, IPU
MHKPOCKOIT BO3JICHCTBUH AJIEKTPOMArHUTHOTO
W3ITy4EHUsI WM CUIBHOTO
AIIEKTPUYECKOTO TTOJISI
TpaHcMUCCHUBHBIN
- [To3BostsieT IMpH CKaHUPOBAHHUH
. AIIEKTPOHHOTO 30H/Ia JICTEKTUPOBATh OXKe-
I' | npocBeunBaronwii
M AIIEKTPOHBI U3 OBEPXHOCTHOTO CIOS
AJIEKTPOHHBIHA
(0,1-2,0 um) oOBekTa
MHUKPOCKOIT

0 ITO3UIHI0 U3 ITPaBoOro CTOJ'I6I_[aZ




3anummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMU:

A|b |B|T

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.

Ou3nyecKue OCHOBBI AEKTPOHHO-ONTUYECKUX MPUOOPOB OBLIN 3aJI0KEHBI ITOYTH 32 CTO JIET 10 MOSABICHUS 3JIEKTPOHHOTO
MUKpOcKora, B 1820-¢ roabl HpIaHICKUM MaTeMaTHKOM. TeXHHUECKHUEe TPEMOCHUIKH JIJIsl pa3pa0O0TKH IEKTPOHHOTO
MHKPOCKOIIa cOo3/1al HeMelkuii pusuk, ucciuenoanmuii (1926 r.) poxkycupyromnye CBOHCTBa aCCUMETPUYHBIX TTOJICH U
pa3paboTaBIINii MATHATHYIO AJIEKTPOHHYIO THH3Y. B 1928 1. Hemenkue ¢pusznku M. Knomns u 3. Pycka npuctynwmm k
CO3JIaHUIO MACHUMHO20 NPOCEEUUBAIOULE20 INIEKMPOHHO20 MuKkpockona ([19M) u yepe3 Tpu roja MOTyIHiIn n300pakeHue
MUKpPOOOBEKTa, CHOPMHUPOBAHHOE MTyYKaMU AJIEKTPOHOB. IlepBbie pacmpossie snekmponnvie mukpockonst (POM) Oblin
noctpoensl B 'epmanun 1938 r. u B CIIIA 1942 r.

45. | K kax10i MO3UIIMH, JTAHHOU B JICBOM CTOJIOIE, MOA0CPUTE COOTBETCTBYIONIYIO MMO3UIINIO M3 IPABOTO CTOJIONA:
Yuenbnit T'on
A | V. 'aMunibTOH 1 1942 1.
b | X. bym 2 1938 .
B | M. o Apaenne 3 1926 .
I' | B.K. 3BopbIKHHBIM 4 1820-e rozet
3anuiuTe BIOpaHHbIE HU(PHI 10 COOTBETCTBYIOMIMMU OyKBaMU:
A|lb |B|T
[TpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
PazHbIe THITBI MUKPOCKOITOB IPUHIIUITHAIBHO OTIMYAIOTCS TT0 (PU3UIECKON TPUPO Ie TPUMEHSIEMOTO H3TYUCHHUS, IS
W3YYEeHUS KOHJCHCHPOBAHHBIX TEJ MPUMEHSIOT HOHHBIE U aKyCTHYECKHE MUKPOCKOTIBI, a TAK)KE PEHTT€HOBCKHE.
K xaxoii mo3uiuu, 1aHHOHW B JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIOUTYIO TTO3UIIMIO M3 TTPABOr0 CTOJIOIA:
Tun MUKPOCKOITMH XapaKTepUCTUKA
. COBOKYITHOCTb METO/IOB UCCIICIOBAHUS
Honnerit
46. | | A 1 | MUKPOCKOTIMYECKOTO CTPOSHUSI BEIIECTBA C
: MHKPOCKOIT
TIOMOIIIBIO PEHTTEHOBCKOTO M3ITYICHHS
cOoKyCHpOBaHHBIN Y 3-TTy4OK ePEeMENIAt0T
AxycTryeckast
b 2 | o 00BEKTY, H300pakEHHE KOTOPOTO
MHKPOCKOTTHSI
BOCCO3/1a€Tcsl [0 TOUKaM B BUJIE pacTpa
CkaHUpYFOIIHii COBOKYITHOCTb METOJIOB BU3YyaIN3aIIN
B PacTpOBBIi 3 | MHKPOCTPYKTYpbI TBEP/IBIX TEII U (hopmbI
AKyCTUYECKHUI MaJIbIX OOBEKTOB C TOMOIIIBIO ¥Y3- 1
MHKPOCKOIT THIIEP3BYKOBBIX BOJTH




MOHHO-ONITHYECKUI TIPHOOP, B KOTOPOM ISt
HOJTy4EHHUs] N300paKEHNI UCTIONIB3YETCs]
VOHHBIH ITy4YOK, IBHKYILUNCS CO CKOPOCTBIO,
3HAYUTEIIBLHO MTPEBBIIIAIONIECH CKOPOCTH
XAa0TUYECKOTIO IBUYKEHUS] HOHOB

PentrenoBckas 4
MHUKPOCKOIHS

3anummre BIOpaHHbIE HU(PHI O COOTBETCTBYIOMIMMHU OyKBaMU:
A|b |[B|T

47.

[IpounTaiiTe TEKCT U YCTAHOBUTE I1OCIIEIOBATEIBLHOCTD.

Omnpenenenue yBelnyeHUs: 00beKTHUBA MUKpockona. [liist onpenenenns yBenuueHus: 00bEKTUBA UCIIOIb3YHOTCS JIBE Kb
OKYJIIPHBI MUKPOMETP (LieHa AeneHus mwKanbl oKysgpa Cox = 0,1 MM), KOTOpPBII yCTaHOBIIEH B TyOyce OKyJisipa U
00BEKTUBHBII MUKpOMETp (Kcmob3yercsi kamepa ['opsieBa ¢ ueHoit aenenus Cos = 0,05 Mm).

A — Paccuutath yBennueHue 00beKTHBA 10 (popmyie:

— Cox i NOK
o0 C06 : N05

b — ITonoxute xamepy 1'opsieBa Ha IPEIMETHBIN CTOJIUK.
B — Haiitu coBnagaromue mrpuxu o0enx IKajl, MexX,1y KOTOPbIMH YKJIa/IbIBAETCS LIE€J0€ YUCIIO JICNEHUIN U OCUUTATh

KOJIHWYECTBO JACJICHUM IIKaJIbI OKYyJIsIpa N"K M KOJIMYECTBO ACICHUN Ha KaMepe FopﬂeBa N"5 .
I' — Mennenno nepemenias TY6yC MUKPOCKOIIa, HaUTH PE3KOC H306pa>1<eHHe [IKaJIbl KaMEPbI FopﬂeBa.

3anuiuTe COOTBETCTBYIOIIYIO MOCIEI0BATENILHOCTh IU(P ClIeBa HAMIPaBo:
A|lb |B|T

48.

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.

CKBO3b CITOH BeIIeCTBa MPOXOAUT JIUIIIb YaCTh SHEPTHUH MAIAFOIIETO CBETA M3-3a OCYIIECTBICHUS Y(PPEKTOB OTpaXKEHUS,
paccesHUA 1 MOrIONIEeHus. IHTeHCMBHOCTD MaAalOIIero CBETOBOrO MOTOKA lo MOKHO MpecTaBUTh B BUJE CYMMBIL: 1o = lomp + lpac
+ Inozrl + Inp

K ka0 mo3unuu, JaHHOH B JIGBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIONIYIO TTO3UIIMIO M3 TIPABOTO CTOJIOIA:
O0o3Hauenne
MHTEHCUBHOCTH

PacimdpoBka 0003Ha4eHNST HTHTEHCUBHOCTH

1 MHTCHCUBHOCTH CBETOBOI'O ITOTOKA,
Opomcamero 4€pes3 CIIOM BCIICCTBA
Ipa,c 2 MHTCHCUBHOCTL CBETOBOI'O ITOTOKA,

| omp

o




MHOTJIOIIEHHOTO BEIIECTBOM
B | luoen 3 | MHTEHCHMBHOCTh PACCEIHHOTO M3TYUYCHUS
T | Ly WHTEHCUBHOCTh OTPAXXKEHHOTO CBETOBOTO
IIOTOKAa

3anuiuTe BIOpaHHbIE HU(PHI 110 COOTBETCTBYIOMIMMH OyKBaMu:
A|b |[B|T

49.

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

K KakJ10# MO3UIIMH, TaHHOW B JIEBOM CTOJIOIIE, MO0EPUTE COOTBETCTBYIONIYIO MO3UIMIO U3 TIPABOTO CTOJIOMA:
I'padpux
3aBUCHUMOCTHU

A | A=f(C) 1 \

3aBUCUMOCTD

100%|

Blwe |2 \
B | t=/(C) 3 /
=4

3anuuuTe BeIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMU:
[A[B BT |




50.

HpO‘IHT&fITC TEKCT U YCTAHOBUTC ITOCIICA0OBATCIBHOCTE CJIOB B OIIPEACIICHUN

A — ymaBIIero Ha 370 TeJo,

b — oTHOIIEHNE IOTOKA U3ITyYEHUs,

B — k noToky n3iny4enus,

I' — mporreamero ckBo3b JaHHOE TEJIO WM PACTBOD,
J1 — Ha3bIBAIOT KO ULIMEHTOM MPOITYCKaHUSL.

Januiamure COOTBETCTBYIOIYIO IIOCIIEA0BATCIIBHOCTD I_[I/I(bp CJICBaA HAIIpaBO:
Al [BIT [

Sl

HpO‘IHT&fITC TCKCT U YCTAHOBUTC MMOCJICAOBATCIIBHOCTL CJIOB B OIIPCACIICHUN:

A —um

b — ontryeckast mioTHOCTh — 3TO Mepa

B — npo3paunbiMu 00beKTaMu (TaKMMH, KaK KPUCTALTBI, CTEKIIA, (DOTOIIEHKA)
I' — ocnabnenus ceera

J1 — Henpo3pauyHbIMU 00BEKTaMH (TaKUMH, Kak GoTorpadus, METauIbI U T. 1.)
E — orpaxkenus cera

33.HI/IH_II/ITC COOTBCTCTBYIOIIYIO MOCIIECAOBATCIIBHOCTD I_[I/I(I)p CJICBA HAIIpaBO:
A[B [B|T [A|E

52.

HquHTaﬁTe TEKCT U YCTAHOBUTE ITOCIICAOBATCIIBHOCTD CJIOB B OIIPCACIICHUN BBIYHUCIICHUA OINTHYECKOM INIOTHOCTH:

A — K IOTOKY M3JTy4eHHUs

b — BbIUHMCHsIETCS KaK ACSTUYHBIN Joraprdm
B — mamarorero Ha 00BEKT

I" — oTHOLIEHNS TOTOKA U3ITyYEHUSI

J1 — (oTpazuBILIerocst OT Hero)

E — npomreiiero uepes oObeKT

3aHI/II_HI/ITC COOTBCTCTBYIOITYIO MMOCIICAOBATCIIBHOCTD I_II/I(I)p CJICBA HAIIpaBO:
A|B [B]|T |O|E

53.

HquHTaﬁTC TCKCT U YCTAHOBUTEC MMOCIICAOBATCIbHOCTD.




TekcT 3a1aHus: YCTAHOBUTE MPABWIBHYIO MOCIEA0BATENBHOCTD CIOB B ONPEICICHUH, TOYKA POCHI — 3TO
A — B BO3IyX€;

b — HachImeHHbpIM;

B — npu koTopo# BoJHOM Map;

I' — remnieparypa;

J1 — HaXOmSIITUICS;

E — cranoBuTcs.

33.HI/IH_II/IT6 COOTBCTCTBYIOIIYHO ITOCIICAOBATCIIBHOCTD I_[I/I(bp CJICBA HAIIpaBO:
A|B |B|T [O|E

HquHTaﬁTe TCEKCT U YCTAaHOBUTC COOTBCTCTBUC.

Tekct 3aganus: cooTHECUTE (PU3MUECKUE BETMUMHBI M UX 0003HAYCHUSI.

K kax101i MO3UIUH, TAHHOMW B JIEBOM CTOJIOIIE, MOI0EpUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 IPABOr0 CTOJIOMA:

OOBeKT XapaKkTepucTuKa
OTHOCUTEJIbHAS
A 1 D
BJIQKHOCTD
MaKCUMaJIbHas
b 2 E
o4. BJIQKHOCTD i
edurmr
B e 3 f
BJIQ)KHOCTHU
a0comoTHast
r 4 F
BJIQ)KHOCTD
3anumuTe BIOpaHHbIE HU(PHI 10 COOTBETCTBYIOMIMMH OyKBaMU:
A|lb |B|T
[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
55 Tekct 3amanus: AJ11 MEIUIIMHBI U (hapMaiiii, He0OX0MMO 3HATh KAKMMH CPEJICTBAMH MOYKHO U3MEPSTH BIIAXKHOCTH

BO3yXa. CooTHecuTe Ha3BaHHUE YCTpOﬁCTBa AJI1 UBMCPCHUS BJIAXKHOCTH BO31yXa C €TI0 BHCIIHUM BUIOM.

K ka0 mo3uiuu, JaHHOU B JIEBOM CTOJIOIE, TTOA0EPUTE COOTBETCTBYIONIYIO MO3HUITHIO U3 MPABOTO CTOJIOMA:
| | OO0BeKT | | XapakTepucTHKa




BonocsHoit . ( - =4
TUTPOMETP - .

B ['urpomerp 5
JlamOpexra

AcTipaloHHbIN
B TICUXPOMET] 3
AccMmana

Ienxpomerp 4
Asrycra

3anuiuTe BIOpaHHbIE HU(PHI 110 COOTBETCTBYIOMIMMU OyKBaMu:
A|b |B|T

3aIlaHI/Iﬂ OTKPLITOI'O THIIA

[IpouwnTaiiTe TEKCT U JaliTe pa3BepHYTHII 0OOCHOBAHHBIN OTBET

Tekct 3amanust: B OCHOBE paOOThI J1a3epa, KOTOPBI MOBCEMECTHO UCTIONB3YETCS B PA3IMUHBIX OTPACIISIX MEUIMHBIL, JISKaT
MOHATHUS 00 OOBIYHOM M MHBEPCHON HACEIEHHOCTU YHEPreTUYECKUX YPOBHEN. PacKkpoliTe 3TH MOHATHS U CXeMaTUYHO
IIPOWIIIIOCTPUPYHTE, KAK PACIIONAratoTCs JJIEKTPOHBI IIPU Ka)K10M HACEJICHHOCTH.




[pounTaiite TEKCT U aiiTe pa3BepHYTbIi 00O0OCHOBAHHBIN OTBET.

Texct 3amanus: ieueOHOE ISWCTBHUE JIA3ePHOT0 M3TyUSHUsI 3aBUCUT OT JJTMHBI BOJIHBI, HA KOTOPOH OH paboTaeT, KOTopasi B CBOIO
odepeIb 3aBHCHT OT pabouero Tena Jiasepa. KpaTko mosicHUTE MpeicTaBIeHHYIO CXeMy pabOThI TPEX OCHOBHBIX YacTeil Jiasepa:

CHCTeMa HaKa49KH
HMITYJIbCHAA JaMmna

- w
, PaGowas cpena
Henpospausoe IToaynpospadHoe
3ePKATO ‘ /  3epkaio
' -

AN iy wepa

o [ OnTHYecKHil pe3oHaTop
CHUCTCMBbI HaKa4KH, pa60qu/1 CpCAbl U OIITUYCCKOI'0 p€30HATOPA.

[IpouwnTaiite TEKCT U JaliTe pa3BepHYTHI 0OOCHOBAHHBIN OTBET.

Texct 3amanust: uHTEp(EpEHIMOHHAs KapTHHA 00pa3yeTcs B pe3yJIbTaTe CJIOKEHHsI BOJIH C ONTUYECKON Pa3HOCTHIO XO/a.
Cdhopmynupyiite, ormupasich Ha pPUCYHOK, KOT/Ia MbI BUIIUM MaKCUMYMbl I MUHUMYMbI HHTeP(HEPEHIIMOHHON KapTHHBI.

Ad = 2, 35

Ad=(2k+1) &

k=0,1,2...

s
,Ad

[Ipouwnraiire TeKCT U faiiTe pa3BepHyYThIi 0OOCHOBAHHBINA OTBET.

TekcT 3a1aHus: TPOKAJIbIBAaHHUE TIIa3HOTO 010K /U OTTOKA BHYTPUTIIA3HOM KUJIKOCTH MPH TTIAYKOME OCYIIECTBISIETCS C
MTOMOIIIBIO TeTNH-HEOHOBOTO Jlazepa ¢ JNIMHON BOHBI A = 0,41 MxwM. J[71s 11emeit sxe 1a3epoTepanuy HCTIOIb3YeTCs
HU3KOPHEPreTUUECKH a3ep ¢ AMuHOM BoaHBI A = 0,82 MkM. B kakom nazepe sHeprus KBaHTOB OOJIbIIIE B

0 TaTBEMOJIOTMTIECKOM HIIA TePANIEeBTUUECKOM?

[IpounTaiite TEKCT U aiiTe pa3BepHYTbI 0OOCHOBAHHBIN OTBET.

TekcT 3a1aHnsA: B XUPYPTUU UCIIONIB3YIOTCS BBICOKOMHTEHCHBHBIE J1a3epsl. JIa3epHBIii yd HCIOJIB3YyETCs B KaUeCTBE
YHHMBEPCAJILHOT'O CBETOBOr0 cKanbmess. [Tpu Bo3aelcTBIM HAa OMOTKAHB JIA3EPHOT0 M3JIyUeHHsI 00JIbIION HHTEHCUBHOCTH




MPOMCXOIUT €€ HarpeB, KOAryJIsIIKs, UCTIApEHUE WITH JKe aOusauus. DTH SBJICHUS UCTIONb3YIOTCS B JIA3EPHOM XUPYPIUU AT
paccedeHus TKaHeH, yJjaleHHsl ee MaTOJOTHNYeCKUX y4acTKOB, OCTAHOBKHM KPOBOTEUECHMsI, CBApUBAaHUs OMOTKaHEH.
Br16upast 1omKkHBIM 00pa30M IIHHY BOJIHBI H3JIyUEHHsI, €T0 MHTEHCUBHOCTD U JJIUTEIBHOCTD BO3CHCTBUS, MOKHO
NOJIy4aTh pa3jIn4yHble XUpyprudeckue >3pQextsl. Fcxoas U3 Bbllle CKa3aHHOI'0, HA30BUTE HEKOTOPbIE IPEUMYIIECTBA
JIA36pHOM XUPYPrUu nepes TpaguuOHHOMN.

[IpounTaiiTe TEKCT U alTE pa3BEPHYTHI OOOCHOBAHHBIA OTBET.

TekcT 3a1aHus: B MEULIMHE BXKHOE 3HaYEHHUE OTBEACHO ITPEACTABIEHHIO O IIPUPOAE cBeTa. Beskuil peanbHbI ICTOYHUK CBETA
COCTOUT M3 MHOXKECTBA ATOMOB, MCITyCKAIOIIUX CBETOBBIE BOJIHBI CO BCEBO3MOXHBIMH OPUEHTALUSAMU INIOCKOCTH
Kosiebanuii. Mlcxozst U3 BUOB NOJSPU3ALUY, JATe ONpeesieHIe MO PU30BaHHOI0, YACTUYHO TOISIPU30BAaHHOTO U
HEMOJISIPU30BAHHOTIO (€CTECTBEHHOT'O CBETA), COIIPOBOIMB KaX /bl BU rpa)uueCKUM MOSICHEHHEM.

[Ipounraiire TeKCT U JaiiTe pa3BepHyThIi 0OOCHOBAHHBINA OTBET.

Tekct 3aganus: B ObITY 3a4acTyt0 HEOOXOIUM MOJISIPU30BAHHBII CBET, 3aKOH bprocTepa perinamMeHTupyer OiMH U3 ClocO0O0B €ro
TOJTyYCHHMS: €CIIM HEeTIOJIIPU30BaHHAs BOJIHA [13/1a€T Ha ITOBEPXHOCTH MO yriioM bprocrepa, To oTpakeHHas BOJIHA OyneT
HOJHOCTBIO MOJIIPU30BaHA B IIJIOCKOCTH NEPIIEHANKYJIIPHOH K IJIOCKOCTH Ia/IeHus, a IpeloMIIeHHas BoJiHa OyieT
YaCTUYHO MOJIIPU30BaHa ¢ Ipeobiiaiaromeii noaspusanyeit B IockocTy najgenus. [Ipoanannsupys rpaduyueckyio
WITIOCTPALIMIO 3TOr0 3aKOHA, HA30BUTE JIBa HEOOXOIUMBIX YCIOBHS, IIPU KOTOPBIX YIroJI NajeHus Oy1eT Ha3bIBaThCs YIIIOM
bprocrepa.




[IpounTaiite TEKCT U naiiTe pa3BepHYTbI 000CHOBAHHBIN OTBET.

Tekct 3aJIaHus: TIPH IPOXOKIACHUN €CTCCTBEHHOI'O CBETA YEPE3 ONITHUUCCKU aHU30TPOITHBIC CPEADI, Ha6nm)1aer Cs1 SIBJICHUC
HBOﬁHOFO JIy4deHpeiIOMIICHHS. Z[aﬁTe OIpeACIICHUC ONTHYCCKON AHU30TPOITNU 1 TOACHUTC CMBICJI AABJICHUA JIBOMHOTO

Jy4enpeoMIICHHUS], ONUPAsCh Ha PUCYHOK HIKE.

I'naBHas ockb KpHcTALUIA
//
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[IpounTaiiTe TEKCT M JalTEe Pa3BEPHYTHIM 00OCHOBAHHBII OTBET.

TekcT 3amanust: U1 aHAIKM3a JIMHEHHO MOJIIPU30BAaHHOTO CBETA MCTOIB3YIOTCS MPUCITOCOOICHUS, KOTOPBIE HA3BIBAIOTCS
aHanM3atopamu. B kauecTBe aHanM3aTopa MPUMEHSIOTCS T€ e YCTPOICTBa, KOTOPbIE CIY>KaT JJIsl OJTyUYeHUs JIMHEHHO
MOJIIPU30BAaHHOTO CBeTa (MOJISIPU3aTOPhl), HO MMEIOIIHE CIOCOOHOCTH K BpaleH!0. Onupasch Ha pUCYHOK HUXKE,




chopMynupyiite hU3HMUECKU CMBICT 3aKOHA Maittoca, IPUTOM, YTO €ro MaTeMAaTHYECKOE BHIPAKEHUE BHITIISIUT

CICOYIOIIUM O6p330MZ l,= |n'COS2§l), rac |, THTEHCUBHOCTD CBCTa, IIPOIIYHICHHOT'O aHAJIN3aTOpPOM, a I, — ”HTEHCUBHOCTH
JIMHEHHOTr 0 MOJIAPU30BAHHOI'O CBCTA, MAAAOIICTIO0 HA aHAJIU3aTOopP.

S
7

10.

[Ipounraiire TEKCT U JaiiTe pa3BepHyYThI 0OOCHOBAHHBINA OTBET.

TekcT 3aganus: oNnTHYecKas akTUBHOCTh CBSI3aHA OIPEJIeIEHHBIM BUIOM JIUCCUMMETPHUH, @ UMEHHO C JUCCUMMETPHUEH,
00yCIIOBIMBAIOIIEH HECOBMECTUMOCTbh OOBEKTA C €r0 3€pKajbHbIM 0TOOpaxKeHHeM. Takoil ke BUJ TUCCUMMETPUN, HOCUT
Ha3BaHUE XMPAIbHOCTh. XHUpaJlbHbIE 00BbEKTHI OTHOCATCA APYT K APYTY Kak IpaBas U JieBasi pyKa, WM BUHTHI C IPaBOM 1
JIeBOM pe3b00id, T.€. OHM HECOBMECTHMBI B IIPOCTPAHCTBE U MPEACTABISAIOTCA KaK 3€pKajlbHbIE OTOOpaXKEHUS APYT Apyra.
Jaiite onpeneneHre oNTHYECKON aKTUBHOCTHU U JICBOBPAILIAIOIIMMCS M ITPABOBPALIAOIIUMCS ONTHYECKH AKTUBHBIM
BEILIECTBAM.

11.

[TpounTaiite TEKCT U TaliTe pa3BepHY T 000CHOBAHHBIN OTBET.

TekcT 3a1anus: B MEUIIMHE U OMOJIOTHH IIMPOKO PACIPOCTPaHEHO MPUMEHEHHE paIMOaKTUBHBIX H30TOMOB. [laliTe onpenenenue
TIOHSITUIO N30TOI U PaJOaKTUBHOCTb.

12.

[Ipouwnraiire TeKCT U faiiTe pa3BepHYTHI 0OOCHOBAHHBINA OTBET.

TekcT 3a1aHNs: COBPEMEHHBIE METO/IbI TAPT€THOM Teparuu, HalipaBIeHHOW Ha JIEYeHHe OHKOJIOTUUECKUX 3a00JIeBaHNH,
MIPUMEHSIOT aTb(a-U3ITydarolme paauoHyKiuabl. Mcrons3ys ooiryro cxemy anbba-pacnana u tadbmuiy [1.1. Mennaeneesa,
3aMUIINATE TIPUMEPBI SAEPHBIX PEaKIINii, KOTOpPBIE SBISIOTCS] HCTOYHUKAMU alb(ha-u3ITydeHus], TOHNMas, YTo ab(a-uyacTHiia

v 212p; 226 238,
TpeCTaBIsieT co0oit siapa atoMa renmust: 3Bl , gRa, U .

O61mas cxema anba-pacnana: , X = 5 5Y + ,He

13.

[IpounTaiite TEKCT U aiiTe pa3BepHYTbI 0OOCHOBAHHBIN OTBET.

TekcT 3amanust: OeTa-Teparnys SBISETCS PA3HOBUIHOCTHIO JTyYeBOU TEPAIHH, U UCTIONB3YETCS VISl JICUCHHUS OITyXOJIeH 1 IPYTHX
MAaTOJIOTUYECKUX M3MEHEHUH B TKaHAX. ATITUTMKAIIMOHHAS OeTa-Tepantisi OCYIIECTBISICTCS MyTEM MPHIIOKEHHS K MATOIOTUIECKH
W3MEHEHHOM IMOBEPXHOCTH KOXKH UJIH CITU3UCTOM 000JI0UKH [B-aKTUBHOTO mpemnapara. Mcmons3ys obrryro cxeMy S~ -pactiajia u
tabmuiy JI.M1. Menaeneena, 3auIMTe IPUMEPHI SIEPHBIX PEAKIINA, KOTOPBIE SBISIOTCS HCTOYHHKAMU OeTa-M3ITyYeHHs,




_ 9 32 90 60
TIOHUMasL, 9TO f~ YaCTHIIA TIPEJICTABIISIET COOOM MOTOK OBICTPHIX HJIEKTPOHOB JIS CIIEAYIONIMX U30TOMOB: 1P, 5551, ,,Co.

O61mas cxema f~ -pacnana: , X = , Y + Jf3

14.

[IpounTaiiTe TEKCT U alTE pa3BEPHYThI OOOCHOBAHHBIA OTBET.

TekcT 3aanust: Mo3UTpoHHO-IMUCcHOHHAs ToMorpadust ([13T) — pamroHyKIHITHBI TOMOTpadUUECKU METOT MCCIICIOBAHUS
BHYTPEHHHX OpPraHoB 4esoBeka. MeToj] OCHOBaH Ha perrcTpalyy napbl raMMa-KBaHTOB, BOSHUKAIOIINX [TPY aHHUTWISALHN
TIO3UTPOHOB C 3JIeKTpoHaMH. [103UTPOHBI BOSHHUKAIOT TIPH TIO3UTPOHHOM £ * -paciiajie paMOHyKIIH]Ia, BXOSIIETO B COCTAB
paauodapMipenapara, KOTOPBI BBOIUTCS B OPraHu3M Hepe uccienoBanreM. Mcnons3ys o0uyro cxemy 8 * -pacnaia v Tabiuiy

o 18
JI.N. Menneneesa, 3alUIIATE TPUMEPHI STICPHBIX PEAKIINiA, KOTOPBIC SIBIISIFOTCS TIO3UTPOHOB, TSI CIICAYFOIINX H30TOIOB: oP ,
13 15
N, 0.

O6rmas cxema f * -pacrmama: 2 X = , Y + 2f3

15.

[Ipouwnraiite TEKCT U JaiiTe pa3BepHYThIi 0OOCHOBAaHHBIN OTBET.

TekcT 3amanus: pagrodapmIipenapaTbl, KOTOPbIE SIBISFOTCS OCHOBOH SIIEPHON MEAUIIMHBL, XapaKTEPH3YIOTCS TAKON BEITMUUHOM

KaK 1IepruoJ rojaypacraaa. Hcxommoe PaAOAKTUBHOC BCIICCTBO YMCHBIIACTCA C TCHCHHUEM BPEMCHU I10 CIICAYIOIIEMY 3aKOHY:
t

N, =N, -2 T . Jlaiite onpesenenne nepuo iy moypaciasa 1 mocTpoiTe rpaduK K 3aKOHY PaJHMOaKTUBHOTO Pacajia.

16.

[IpouwnTaiiTe TEKCT U JaliTe pa3BEPHYTHII 0OOCHOBAHHBIN OTBET (TIEPEBEUTE TEKCT)

JlaiiTe onpeniesieHNe MpeeNna pa3pelleHus H pa3peliaroiel ClioCoOHOCTH.

17.

[IpouwnTaiiTe TEKCT U JaliTe pa3BEPHYTHI 0OOCHOBAHHBIN OTBET (TIEPEBEUTE TEKCT)

I[JIH 4ero npeaHa3Hau4CHbl COBPEMCHHBIC OIITUYCCKNUC MUKPOCKOIIBI U YKAXKHUTC KaKYTO OOBIYHO OHH UMEIOT CUCTEMY YBCIIMYCHUS.

18.

[IpouwnTaiiTe TEKCT U JaliTe pa3BEPHYTHII 0OOCHOBAHHBIN OTBET (TIEPEBEUTE TEKCT)

OnHo¥ U3 OCHOBHBIX XapaKTePUCTUK MUKPOCKOIIA SIBIIsIETCS ero obiee yBenudyeHune. Hamummre gopmyty amst obiiero
YBEJIMYECHUS MUKPOCKOMA U PACKPONTE BXOSIINE HEE BEIMUUHBI.

19.

[IpounTaiite TEKCT U TaliTe pa3BepHYTHI 0OOCHOBAHHBIM OTBET (IIEPEBEIUTE TEKCT)

Judpakiyst cBeTa Ha BXOJJHOM OTBEPCTHH OOBEKTHUBA HEN30EKHO PUBOIUT K TOMY, UTO H300Pa’KEHHUS OTAEIBbHBIX TOUEK
CaMOCBETSIIIEr0csl MM OCBELIAEMOT0 IIPEIMETa OKA3bIBAIOTCS YK€ HE TOUKAMH, a CBETJIBIMU JUCKaMHU, OKaHMJIEHHBIMA TEMHBIMU
Y CBETJIBIMHU KOJIbLIaMU. Bl paccMaTpuBaeMble TOUKH WM IETAIH MPEAMETa HAXOIATCs OIM3KO JIPYT OT ApYyTa, TO UX

M paKIMOHHBIE H300paKeHUs! B (POKATBHOM MIIOCKOCTH 00BEKTHBA MOTYT NepeKphIBaThes (puc. a). I[Ipogomkure oObsicHeHe




T(PaKIMOHHOTO Tpesiesia pa3pereHusl.

@

a

20. | IIpounTaiiTe TEKCT U AaiiTe pa3BEPHYTHI 000CHOBAHHBIN OTBET (TIEPEBEIUTE TEKCT)
N3 mudpakiimoHHoi Teoprn 00pa3oBaHus H300paKeHUST B MUKPOCKOIIE (Teopust AOGOeE) ciemyeT, uTo nmpenen pa3perieHus Z
omnpenersiercs o Gpopmyie A6oe. Hanmmmre hopmyity v pacKporTe BXOSIIHE HEE BEITMUHHBL.
21. | IlpouuTaiiTe TEKCT U JaiTe pa3BepHYThI 000CHOBAHHBII OTBET (IIEPEBEANUTE TEKCT)
[aiite ompeiesieHre yIriioBOM anepTypsl (C pUCYHKOM) U YHCIIOBOM anepTypbl 0ObEKTHBA.
22. | IlpounTaiiTe TEKCT U JaiTe pa3BepHYThI 000CHOBAHHBII OTBET (IIEPEBEANUTE TEKCT)
VYKaxuTe CriocoOb! YBEIUUYCHHS Pa3pelIaonieil CiocOOHOCTH MUKPOCKOIA.
23. | IlpounTaiiTe TEKCT U JaiiTe pa3BepHYThI 000CHOBAHHBII OTBET (IIEPEBEANUTE TEKCT)
OOBsCHUTE TIOHSATHE «KOHTPACT N300PAKESHHUSD).
24. | TIpounTaiiTe TEKCT U AaiiTe pa3BepHYTHI 000CHOBAHHBIN OTBET (IIEPEBEANUTE TEKCT)
OOBsICHUTE IOHSTUE «CBETOCUIIAY.
25. | IIpounTaiiTe TEKCT U AaiiTe pa3BepHYTHI 000CHOBAHHBIN OTBET (IIEPEBEANUTE TEKCT)
VYKaxkute OTINYHs CKaHUPYIOIIEro aTOMHO-CHIJIOBOTO OT CKAHUPYIOILIETO TYHHEIBHOIO MUKPOCKOIIA.
26. | IIpounTaiiTe TEKCT U AaiiTe pa3BepHYTHI 0O0CHOBAHHBIN OTBET (IIEPEBEANUTE TEKCT)
Vkaxkure U1 KAKUX U3MEPEHUH MpeaHazHadeH GotoMerp (GoTOATEKTPUIECKHI.
27. | IIpounTaiiTe TEKCT U AaiiTe pa3BepHYTHI 000CHOBAHHBIN OTBET (IIEPEBEANUTE TEKCT)
OOBsicCHUTE SIBJICHUE PACCESIHUS CBETA.
28. | IIpounTaiiTe TEKCT U AaiiTe pa3BepHYTHI 0O00CHOBAHHBIN OTBET (IIEPEBEANUTE TEKCT)

Hammmmre u o0bsicauTe 3ak0H Panes. Hedenomerpus.




29.

[pounTaiite TEKCT U faiiTe pa3BepHyTbIi 000CHOBAHHBIN OTBET (TIEPEBEUTE TEKCT)

Harnummre gopmysst st onpenenenus koddduienTta nporyckaHus 1 ONTUYECKOH IIIOTHOCTH. YKaXUTE CBSI3b ONTUYECKON
TUIOTHOCTH ¥ KOHIICHTPAIIHH.

30.

[IpounTaiiTe TEKCT M JalTE pa3BEPHYTHI 0OOCHOBAHHBIM OTBET (TIEPEBEANUTE TEKCT)

OOBbsicHUTE, TOYeMy B (POTOKOJIOPUMETPAX Uallle BCEIO UCIIONB3YIOT OJHY U TY JKE KIOBETY.

3L

[IpounTaiiTe TEKCT M JalTE pa3BEPHYTHIM 0OOCHOBAHHBIM OTBET (TIEPEBEANUTE TEKCT)

O0msicaute 3aKoH byrepa-Jlambepra 1 (pU3MUECKUil CMBICT BCEX BXOJISIINX B HETO BETMYHH.

32.

[IpouwnTaiiTe TEKCT U JaliTe pa3BepHYTHI 0OOCHOBAHHBIN OTBET (TIEPEBEIUTE TEKCT)

OObsicHUTE JOTIONHUTEIBHBIN 3aK0oH bepa 1 00bequHEHHbI 3akoH byrepa—Jlambepra—bepa, (hr3n4ecknii CMBICI BCeX BXOSIINX
B HUX BEJIMYMH.

33.

[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII 000OCHOBAHHBIN OTBET.

TekcT 3ajaHus: IPU MOCTOSTHCTBE KAKUX XaPaKTEPUCTUK U3MEHSIETCS COCTOSIHUE TEPMOIMHAMUYECKOM CUCTEMBI B
M30TEPMUYECKOM U U300apHOM Tpolieccax?

34.

[TpounTaiiTe TEKCT U 3aMUILIUTE Pa3BEPHYTHI 0OOCHOBAHHBIM OTBET.

TekcT 3agaHusl: TEMJIOEMKOCTh OIpeeNsieTcs claeayoei GopMyioi:

Hanummre onpenenenue teroeMkoct. Kakue ¢pusndeckne BeIMYMHBI BXOJIAT B JaHHYIO GOpMYITy?

35.

[IpounTaiiTe TeKCT U 3aNUIINTE Pa3BEPHYThIH 0OOCHOBAHHBIN OTBET.

TekcT 3aganusi: BXOAWT JIM yJIbTPa3ByK B JUANa30H YacTOT, CIABIIIMUMBINA YesloBeKOM? 1€ B MEIUIIMHE IPUMEHSAETCS
yJIbTpa3ByK?

36.

[IpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHII 00OCHOBaHHBIN OTBET.

TekcT 3aanus: 3aBUCUT JIU CKOPOCTh PACIIPOCTPAHEHHUSI CIBIIIMMOTO Y€JIOBEKOM 3BYKa OT 4acToThl? [Ipu kakom
JUaTna30He YacTOT MPOSBISIETCS TUCTIEPCHs 3BYKa (3aBHCUMOCTH CKOPOCTH 3BYKa OT YAaCTOThI) B MHOTOATOMHBIX Ta3ax U
KUIKOCTIX?

37.

[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII 00OCHOBaHHBIN OTBET.




TekcT 3aganus: qaite onpeaeseH s Mepuoaa U 4acToThl KoJIeOaHui.

38.

[IpounTaiiTe TEKCT U 3aIUIIUTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET.

TekcT 3a1aHus: YeM OTIMYACTCS] HBIOTOHOBCKAS JKUJIKOCTh OT M HEHbIOTOHOBCKOM? Hamnuiure, K KakoMy U3 ABYX BUJIOB
JKUJIKOCTEH OTHOCUTCS KPOBB?

39.

[TpounTaiiTe TEKCT U 3aIMILUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

Tekcr 3a1aHus: BA3KOCTh — 3TO CBOHCTBO JKHJIKOCTH OKA3bIBaTh CONPOTHUBIICHUE MTEPEMELICHUIO OJHOTO CIIOS )KUAKOCTH
OTHOCUTEJIBHO apyroro. Boxa numeer Oonbimii k03 puimeHT BA3KOCTH, YeM cUpT. DPup uMeeT MeHbINN K03 duiment
BSI3KOCTH, YEM PTYTh.

Kakas sxuaxocts Oyer 001anath 60bIIeH TEKy9eCThIO — BOJA WM CUPT? PTyTh mim a¢up?

40.

[TpounTaiiTe TEKCT U 3aMUILIUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

TexcT 3aaHus: BUCKO3UMETPHEH HA3bIBAIOT pa3ieN (PM3HUKH, TIOCBSAIICHHBIA N3yUYECHHUIO U Pa3paboTKe METOJOB U3MEPEHUS
BS3KOCTHU.

UYto Takoe BUCKO3UMETP?

BepHo 111, 4TO 3pUTPOLUTHI MOTYT 1€()OpPMUPOBATHCSA U BOCCTAHABIMBATH CBOU Pa3MEpPHI, UTO MO3BOJISIET UM NMPOXOJUTh
yepes KalnwUIspbl, TuaMeTp KOTOPBIX MEHbIIIE, YEM IPUTPOLIUTOB?

41.

[TpounTaiiTe TEKCT U 3aMIIUTE Pa3BEPHYTHII 00OCHOBAHHBIN OTBET.

Tekcr 3amanus: B hopmyne [lyazelins 00beMHBINA pacxo/l JKUIKOCTH MPSMO ITPOTIOPIIMOHATICH PAJANYCy TPYOKU U 00paTHO
MIPONOPIMOHAJIEH BSI3KOCTH KUJKOCTH.

Kak u3meHuTCst 00beMHBIN pacxo, eciiv He MEHSITh paJyc TPYOKH, HO B3STh KUAKOCTb ¢ OOJbIIEH BA3KOCTbIO?

Kak n3mMeHuTcs 00beMHBIN pacxo/1, €ciid YBEIUUUTh PaJAnyC TPYOKH, HO HE MEHSTh KUAKOCTh?

42.

[TpounTaiiTe TEKCT U 3aNMILUTE Pa3BEPHYTHI OO0OCHOBAHHBIN OTBET.

TekcT 3amaHus: 4TO TaKoe I.IeHTqu)yrI/IpOBaHI/Ie, KaK OHO TPUMCHSCTCS B Me,Z[I/II_II/IHe?

43.

[TpounTaiiTe TEKCT M 3aNMIIUTE Pa3BEPHYTHII 00OCHOBAHHBIH OTBET.

TekcT 3agaHusl: KaKk HAa3bIBAIOTCS MEPUO/IbI COKpAIIEHUs U pacciaabiaeHus cepAeuHoi Mblbl? HIKHUM WiiM BEpXHUM
Ha3bIBAIOT CUCTOJIMYECKOE J1aBJICHUE?

44.

[TpounTaiiTe TEKCT U 3aMMILUTE Pa3BEPHYTHIH OOOCHOBAHHBIN OTBET.

TekcT 3amaHus: 4YeM OTJIMYAIOTCS JIMHEHasI 1 o0BbeMHas CKOpOCTI/I?




45,

[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII 00OOCHOBAHHBIN OTBET.

TexcT 3ajaHys: HAMIIUTE, YeM OTJIMYAETCs JAMUHApHOE TeUeHHE OT TypOyeHTHOro. Kakoil Tun TreueHus KpoBu
YCTaHABJIMBAETCS IPU Hanu4uu ToHOB KopoTkoBa?

46.

[IpounTaiiTe TEKCT U 3aIUIIUTE Pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.

TekcT 3aaHusl: 4TO TaKOE apTEPUATHLHOE JAaBICHHUE, KAKHE BHJIbI OBIBAIOT?

47.

[IpounTaiiTe TEKCT U 3aIUIIUTE Pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.

TekcT 3a1aHus: K KaKo# Ipynie METOJIOB U3MEPEHHUS apTepUaIbHOTO AaBiieHus: oTHocUuTcs Mmeto Kopotkosa? Kakomy
JIABJICHUIO COOTBETCTBYET UCUE3HOBEHHE TOHOB KopoTkoBa?

48.

[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII 00OCHOBAHHBIN OTBET.

TekcT 3amanHus: B YeM 3aKIIF0YaeTCsI CMBICH ITOBCPXHOCTHOI'O HaTsHKEHUS ? I[aﬁTe MMPUMCEPLI IPUMCHCHUS 3TOI'O SBJICHUS B
MCIUMIINHC.

49,

[TpounTaiiTe TEKCT U 3aMUILIUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

Tekct 3aganus: HA30BUTE 3 OCHOBHBIX METO/A ompeneneHus koddduimenra noBepxHocTHOro HaTsoKeHus. C Kakoit
KHUJIKOCTbIO OOBIYHO CPABHUBAIOT IIOBEPXHOCTHOE HATSKEHHUE OMOJIOTMYECKUX KUAKOCTEH MpH UCClIe10BaHUIX ?

50.

[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII 00OCHOBAHHBIH OTBET.

Tekct 3alaHuA: BIIMAKOT JIM TIOBEPXHOCTHO-AKTUBHBIC BCIICCTBA HA KOB(I)(I)I/II_II/ICHT MMOBCPXHOCTHOTO HATAKCHU A
)KHHKOCTCﬁ? O KakoM 3a00JICBaHUH MOXKET TOBOPHUTH CHMXKCHUC MMOBEPXHOCTHOT'O HATAKCHHA MOYH ITPH ITOABJICHUHN B Hel
JKEITYHBIX KHCIOT?

Sl

[TpounTaiiTe TEKCT M 3aNMIIUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

Tekcr 3amanus: K03 GUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS G MOYKHO OTIPEICIUTh clieayrorieit ¢popmyoi (Fy — cuma
MOBEPXHOCTHOTO HATSDKEHHMS, | — UTHHA KOHTYpa, Ha KOTOPOM JICHCTBYET 3Ta CHJIA):

H

[

Kak usmenurcs ko3pPpUIneHT npyu yMeHbIIEHUH ITTMHBI KOHTYpa?

O =

Kak on m3meHuTCS IIpu YMCHBIICHUHW CUJIBI ITIOBCPXHOCTHOT'O HaTsDKCHUS?

52.

[TpounTaiiTe TEKCT U 3aNMILUTE Pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.

TekcT 3amanus: 4TO TaKoe aJlBBeOHHpHLIf/'I Cyp(paKTaHT 1 razoBast ’MOousA? CBS3aHbI JIM 3TH MOHATHS C SIBJICHHEM




MMOBCPXHOCTHOT'O HaTsHKEHUS ?

53. | IlpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHIM 0OOCHOBAHHBIN OTBET.
TekcT 3agaHusl: IPU OCTOSIHCTBE KAKUX XapaKTEPUCTUK U3MEHSAETCS COCTOSIHUE TEPMOIMHAMUYECKON CUCTEMBI B
M30TEPMUYECKOM U N300apHOM Ipolieccax?

54. | IlpounTaiiTe TEKCT U AAaNTE pa3BEpPHYThII 00OCHOBAHHBII OTBET
TekcT 3amanus: qaiTe onpeesieHne abCoMOTHON U MAKCUMAITLHOW BIIQXKHOCTU U YKQKUTE €UHUILIBI UX U3MEPEHUSL.

55. | IlpounTaiiTe TEKCT U AaiTE pa3BEpPHYThII 00OCHOBAHHBII OTBET

TekcT 3a1aHns: OTHOCUTEIIbHAS! BIAYKHOCTD SIBJISIETCS] BaYKHBIN [TOKA3aTesIeM Uil )KU3HEIeSITeNIbHOCTH yennoBeka. st ee
ONPEIENICHHS CYILECTBYET HECKOJIBKO MAaTEMAaTHIECKUX (hOPMY.I:

f -100%
=

1.E:

, p=——-100% o= —£-100%
. pHClC IOHac

C(bOpMyanyﬁTe OIIPEACIICHUC I KaXJ0H u3 (I)OpMy.]'I N YKAXUTC CAUHULIBI U3MCPCHUSA OTHOCHUTEIbHON BIaKHOCTH.
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