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3agannsa 1-6. MHoXKecTBeHHBIi BBIOOP. MakcuMaibHas OIGHKA 3a KakJI0e
3aJaHue — 5 0aJUIOB.

Bri6epure BCE npaBuiibHbIC OTBETHI.

1. AToMbl yrieponaa, a3oTa 1 Kejae3a OJTHOBPEMEHHO BXOIIT B COCTAaB MOJICKYJI.

a. Ilepoxcuoasvl
b. ®eppumuna
C. [l'emoenobuna
d. Xmopodwumia
e. I'emounanuna

2. Beibepute pacTeHus, ceMeHa KOTOPBIX HCIIONB3YIOT JIJIsl H3TOTOBIICHUS TIPUTIPAB.
Topuuya yepnas

JlaBp G6maropoHbIN

Kapoamon nacmoswuii

XpeH 0OBIKHOBEHHBIH

I'Bo3nnuHOE 1epeBo

®00 o

3. Japuum crnocoOHbI pa3MHOXKAThCs AByMs cmocoOamu: 1) B OIaronpusTHBIX YCIOBHSIX
OCYIIECTBIISIETCS aMEHOTHYECKUH TapTeHOoreHe3 (pa3BUTHE TMPOUCXOAUT W3  JIUTUIOMIHBIX
SAWLEKIIETOK), 2) NP HACTYMJICHUH HEOJIarONpUsTHBIX YCIOBUH B MOMYJISIMU MOSABISIOTCS CaMIIBI,
KOTOPBIE OTUIONOTBOPSIIOT TaIJIOWAHBIE SWIA, U PA3BUTHE TMPOUCXOJUT U3 JAUIUIONIHON 3UTOTHL. B
o0ouXx ciayJasx:

Hmeem mecmo nonosoe pazmuodcenue

dopmupyeTcs TMUMHKA, XapaKTepHas JUIsl pakooOpa3HbIX — HAYIUINYC

Y ambpuona obpazyromes npouzsoonvie mpex 3apooblulesblX TUCKO8

IToTOMCTBO reHETHYECKH OTIMYACTCS OT MAaTEPUHCKON 0cO0U

IIpoucxooum oughghepenyuposka kremok 3apooviuia 8 pe3yibmame OughghepeHyuarbHou
IKCHpeccuu 2eH08

P00 T

4. B KakuX CTPYKTypax KJIETOK XJIaMHIOMOHA Bl IporcxoauT perutukamms JJTHK?

a. Amnmapat ['onbmxu

b. Xnoponaracm

C. Mumoxonops

d. DupommasMarnyeckas CETh
e. Aopo

5. HpI/I TpaBMax y YCJIOBCKA B PAAC CIIy4acB HNPOUCXOAHUT IMOJIHOC WJIM IMMOJIOBUHHOC PACCCUYCHHC
CIIMHHOT'O MO3ra. HpI/I IMOJIOBUHHOM JIaTCPAJIbHOM PpPaCCCYCHHUU CIIMHHOI'O MO3ra pPasBHUBACTCA
CHHAPOM BpoyH-CeKapa, IMIpU 5TOM HHKC MCCTA MOPAKCHUA:
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Hapyiena pabota BeretaTUBHBIX Pe(ICKCOB HAa CTOPOHE, IPOTUBOIOJIOXKHOMN MOPaXKCHHOM
Crenemmubie MbliUYbl HA CMOPOHE NOBPENCOCHUS MEPSIIOM CNOCOOHOCMb K NPOU360IbHbIM
COKpaweHUsM
Coxpansitomes ccubamenvHule u pazeubamenbHble pehiekcol Mbludly Ha CIOPOHE
nospesicoeHsl
Tepsiemcsi wy8CmeuUmenbHOCMb KONCU U MbIUUY HA CIMOPOHE NOBPENCOCHUS.
['nagkas MycKyJiaTypa Ha CTOPOHE MOBPEXKCHUS HAYMHACT CIIOHTAaHHO COKPAIAThCs

6. DKOoCcHCTEMBI OCTPOBOB OTJIMYAIOTCS OT MaTepHKOBBIX. CormnacHo nmpaBuity PocTepa, U3BECTHOMY
KaK IpPaBUJIO OCTPOBa, BUJbI, IIONABIIME HA OCTPOB, H3MEHSIOT pa3Mepbl Tena. Beibepure
YTBEPKIICHHSI, BEPHO OMHCHIBAIOIINE 3TOT Y PEKT.

a.

o

Pa3M€pbl mena pacmumeﬂbﬂo;zdﬂbzx HCUBOMHDBLX, NONABUWUX HA OCMPOE, MOy
yeeaudueamscsl U3-3a omcymcemeus KpYniolx XuufHUKoe6

OCTpOBHOﬁ TUTAHTU3M BCTPEIACTCA TOJBKO Y JKUBOTHBIX

H3nauanvno KPYHHble JCUBONIHblE, NONAB HA OCNIpOoe6, Mellbuyarom

Mmnoeue scusommusle - OCmMpoO6HblE cU2AHMDblL - 6bIMEPIU UTU HAxX00amcst Ha cpanu
UCUYE3HOBEHUA

OCTpOBHaﬂ KapJIMKOBOCTDL BCTPEYACTCA TOJBKO Y XUIITHUKOB

3apanne 7. AHau3 OHOJIOTMYECKOro mpouecca. MakcumanbHas ornenka — 10
0aJUIoB.

[Tepen BamMu wn300pakeHHE CTaaMii 3MOpPHOTEHE3a HEKOTOPOro pacTeHus. PaccMOTpUTE PUCYHKHA H

BBITIOJIHUTC 3a/]

aHusA.
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1. VYcraHoBuTe mNpaBUIBHBIA MOPSAOK CTaauii, HauWHas ¢ siinekneTkd. OTBET 3amUIINTEe B
OTBEJIEHHOE T10JI€ B BUJIE TIOCIIEI0BATEILHOCTH OYKB 0€3 3HaKOB NMPEMUHAHUS U TPOOENIOB, PETUCTP
HE BaXKEH.

Otset: /IBEBI'A

2. BpiOepuTe BepHbIE yTBEPXKICHHS O JaHHOM OOBekTe. OTBET 3amHIIUTE B OTBEACHHOE IIOJE B
BUJI€ TIOCJICIOBATEIIFHOCTH JIATHHCKUX OYKB B an)aBUTHOM HOpsaKe O€3 3HAKOB NMPENMUHAHUS U
poOeJIOB, PErucTp HE BaXKEH.

a. Ha pucynke /[ crpenka | yka3piBaeT Ha SIHLEKIIETKY

b. Ha pucyHke A MOKXHO Pa3IMYHUTh 2 CEMSIIOIN

C. 3apoJblll 3TOr0 PaCTeHUs Ha paHHUX dTalax pa3BUTHS MUTAETCA 3a CUET HHAOCIEpMaA

d. DHpocriepM 3TOr0 pacTeHHsI COCTOUT U3 TAIUIOU/IHBIX KJIETOK

€. 3apoJblll 3TOro pacTeHUs o0pa3yeTcs B pe3ysbTare ABOHHOIO OIIOAOTBOPEHUS
Ortgert: bce

3. o xapaKkTepHbBIM JIETalIsIM CTPOSHUS ONPECITUTE, K KAKOMY KJIacCy OTHOCHTCS TPEICTABICHHOE
pacTeHue, ¥ 3aIUIINTE PYCCKOE Ha3BaHUE 3TOT0 Kilacca B OTBEIEHHOE I10JIE.

Otser: /IBynonbHbIE
4. Harmmummmre, U3 Kakoro 3adaTka oOpa3yercs CTpyKTypa, 0003HaYCHHAs CTPEIIKON Ha pUCYHKE b.
OtBer: 3urora

5. KakoBa mioniHOCTh KIIETOK, HAa KOTOPBIE YKa3bIBaeT cTpelika 2 Ha pucyHke J1? Jlaiite oTBeT B
BH/JIE €JMHCTBEHHOIO CIIOBA.

OTBeT: IUILIIOUIHBIE

3ananue 8. PaGora ¢ un3zoOpakenumssMu 00beKTOB. PaccmoTpute pHUCYHKH U
BBITIOJIHUTE 3a/1aHusl. MakcuMaibHas OlleHKa — 5 OaJlIoB.
Ha pucynke n3o0pakeHbl pa3indHble KUBOTHBIC. ONpeaenuTe, K KaKUM OTpsiiaM OHM OTHOCSITCS.

3anuIIuTe PYCCKME HA3BAaHUS JTUX OTPSOB B OTBEIEHHBIEC IOJSI PSIOM C COOTBETCTBYIOIIMMH
HOMEpaMH.

......



Ortser:

1. 3aitrieoOpaznbie

2. KecTKOKpbUIbIE (3KYKH)

3. XBocTaTble 3eMHOBOIHBIC (XBOCTaThie aM(PUOMH, XBOCTATHIC)
4. HenapHOKOIIBITHBIE

5.'yceoOpasnbie (MIacTHHYATOKITIOBBIC)

3ananue 9. PaGora ¢ TekcToM (IOMCK M HCNIPaBJieHUEe OMINO0K). MakcuMalbHas
OIICHKA — 5 OaJIJIOB.

[lepen BaMu TEKCT, coIepKallUil MATh OMOJIOTMYECKUX OLIMOOK. BHUMATEeNbHO MPOUTUTE €ro,
HalauTe OMMOKY U OOBSICHUTE, B YeM OHH 3aKJIIOYAIOTCS, BIIMCAB OTBET B OTBEJACHHOE TIOJIE.
Buumanue! Ucnpapiienne ¢pasbl HCKIIOYUTENbHO OTPULAHMEM (MoXdcem — He Modcem,
umeem — He umeem WM T. 1.) He 3acunrTbiBaerca. HeoO0xonmmo chopmynuposaTh
yTBepAUTeIbHbIE MPeAT0KEeHUS.

Cursay B HEpBHOUM CHCTEME MepeaaeTcs 1o HeHpoHaM B (pOopMe IIEKTPUICCKUX UMITYIJIHCOB.
DNEeKTpUUECKUN MOTEHIMAI Ha MEMOpaHe aKCOHa U3MEPSIIOT C MOMOIIBIO ABYX MHUKPOAJIEKTPOJIOB,
OJIUH M3 KOTOPBIX BBOJST BHYTPb aKCOHA, a JAPYrol MOMEIIAIOT B TeJIO HelpoHa. B cocrosHuu
MOKOsI PAa3HOCTh MOTEHIIMAJIOB Ha MeMOpaHe paBHa -70MB. OHa moamepKuBaeTCs 3a CUYET pa3HOM
KOHIICHTPAIIUU KaK IMOJOXKUTEIbHO, TAaK U OTPHUIATEIILHO 3apsSKEHHBIX MOHOB. Hanmpumep, HaTpwHii-
KaJIMEBBIM HACOC MOJJICPKUBACT 3Ty PA3HUILY KOHIIEHTPALIUK 32 CUET TPAHCIOPTAa MOHOB HATPUSI U3
KJIETKH M MOHOB KaJHsl BHYTPb. TpPaHCHOPT HIET MACCHUBHO, T.K. MOHBI MEPEMENIAIOTCS MPOTUB
IpaJIMeHTa KOHIICHTPAIIUH.

Hpyroit MexaHu3M MOJACPKAHUS Pa3HUIBI KOHIICHTPALMI HOHOB — Au(dy3ust Yepe3 HOHHbIE
KaHaIbl. [10JI0KUTENBHO 3apsOKEHHBIA KM CBOOOAHO BBIXOJMUT Y€Pe3 HUX U3 IUTOIUIA3MBbI, YTO
CO3/1aCT BHYTPHU KJICTKHU TOJIOKHUTEIBHBIN 3aps/I.

[Ipn crumynsiuuMuM akcoHa pa3HULAa MOTeHUUanoB MeHsercs ¢ -70 MB na +40 MB. Oto
MPOUCXOAUT 3a CYET YBEJIMYCHMsI TPAHCIIOPTa MOHOB HATpus uepe3 memOpany. Kananmel Hatpus
cHa0)KeHbl BOPOTHBIM MEXaHM3MOM — B TMOKOE€ UX IMOpa 3aKphiTa AJI MOHOB, a IPHU BO30YKIEHUU
BOPOTa OTKPBIBAIOTCS, MPOIyCKasi MOHBI Yepe3 KaHayl. CUTHATIOM ISl OTKPBITUSI KQHAJIOB SIBIISIETCS
yMEHbIIIEHWE Pa3HUIBl MOTEHIMana Ha MeMOpaHe — Tumeprnoispusanus. Bckope mocne ckauka
3aps/ia MPOUCXOJIUT OTKPBITHE KaJIBIIMEBBIX KaHAJOB, 3a CYET JTOr0 HAYMHAETCS MPOIIECC
penonspu3ali, TO €CTh CHIDKEHHE 3apsijia Ha MeMOpaHe. 3aTeM HaTpUl-KalueBBIM Hacoc
BOCCTaHABJIMBAET UCXOHBIC KOHIIEHTPAIIMA NOHOB, BHOBB IIPUBO/ISI aKCOH B COCTOSTHUE TTOKOSI.

OTBETHI:

1. Jnst m3Mepenus noTeHImana Ha MeMOpaHe akCOHa BTOPO JIEKTPOJ] TOMEIIAIOT HE
B TEJIO HEMPOHA, a BO BHEKJIETOUHOE MPOCTPAHCTBO.

2. Hacoc ocymiecTBiisieT akTUBHBIM TpaHCHIOPT, T.K. IEPEHOC HOHOB MTPOTUB I'PaJUEHTA
KOHIIEHTpaLuil TpeOyeT 3aTpaThl JHEPTUH.

3. Kannii BBIXONT U3 KJIETKH, B TO BPEMsI KaK OTPULATENBHO 3apsKEHHBIE MOJIEKYJIBI
OCTAIOTCS, YTO CO3JAET BHYTPU KIIETKU OTPULIATEIIbLHBIN 3apsi.

4. CHuxeHue 3apsja Ha MeMOpaHe Ha MeMOpaHe Ha3bIBaeTCs JeTIONApU3aIHEH.

5. OcCHOBHBIE MOHBI, PETYJIHUPYIOIINE MEMOPAaHHBIN MOTEHIINAN, - HATPUN U KA.
IIpu penonspusanuy OTKPHIBAIOTCS KAJIUEBbIE KaHAIBI.
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3aganme 10. 3agaya mo MoJieKyJasipHoil Oumosiornu u OuouHdopmarTuke.
MaxkcumanbHas orieHka — 4 6aia.

[Ipoananu3upynTe TEKCT, MOCBAIIEHHBIA METOIUKE UCCIICIOBAHNUM, U BBIIIOJIHUTE 3aJaHUE.

Meton nonumepasHoil nuenHoit peakuuu (I1LIP) B HacTosiee BpeMs MHUPOKO IPUMEHSETCS B
ouonorun u menuuuue. Kmaccuueckas I[P mo3BosiseT moiayyuTh O0MbIIOE KOJUYECTBO KOMUMN
uHTepecyroniei Hac nocnenaoBarenbHocTd JJHK. CienuduaHOCTh JAHHON peakiuu 00eCIedrnBaroT
HeOOJIbIINE MOCIEeI0BATEIbHOCTH HYKJICOTHAOB - mpaiimepbl. Mx moaduparoT Kk 060MM KOHIIaM
ammmudunupyemoro ydactka JJHK takum o6pazom, 4ToOBI OCIEI0BATEIBHOCTD TaK HA3bIBAEMOTO
MPSIMOTO IpaiiMepa COOTBETCTBOBAJIA MOCIEI0BATEIBLHOCTH Ha 5’ KOHIIE IIEMNH, TOTJa Kak 00paTHBIN
npaiiMep 0OpaTHO KOMIUIEMEHTapeH IIOCIe0BaTeIbHOCTH Ha ee 3’ KoHue. Hampumep, ecnu
uHTepecyronuii Hac ydactok JIHK 3akanumBaercs mocnemoBatenpHOoCcThiO 5'-AAGCTA-3", TO
oOpaTHBIi TpaiiMep OyeT UMeTh TocieaoBarebHoCTh: 5 -TAGCTT-3".

Uto0Osl mpaiiMepsl MOTIIH y3HATh HeoOXxoaumMyto nocienoBarenbHocTs JJHK cmechk mms TP
peaklMy HarpeBaroT 10 ONpPEACIICHHOW TEeMIEepaTypbl — TEMIIEpaTypbl OTKHIa HpalMepoB. JTa
TEeMIIepaTypa PacCUUTHIBACTCA MyTeM MPUOABICHUS K TEMIIEpaType IJIaBJIeHus (TemMreparypa, npu
KOTOpPOM MPOUCXOIUT pa3zbeIUHEHUE JIBYXIIETIOYeYHOW MoJekynbl mnpaiimepa) 4°C. JIHK-
MOoJMMepasa, OCYUIECTBIIOIIAA PEIUIMKAIMI0 MHTEepecyronlero Hac ydactka JHK, ucnons3yer
mpaiiMep B KauecTBE 3aTPaBKU /Ui Hadajla CUHTe3a. B pe3yiibrare JaHHOW pEeakUuy MOJy4daeTcs
Komus HeoOxoaumoit mocneaoaTenbaoctu JJHK.

3ajaya. B ngaHHOM mOCienOBaTENbHOCTH HYKJIEOTHAOB 3aKOAUPOBAaH IMENTUJ JUIMHON 23
AMUHOKHCIIOTHBIX OCTaTKa.
Bam nHeoOxomumo momoOparh npaiMepsl Uil aMIUTHGUKAIIMK BCEH ATOM IOCIIEI0BATEIHLHOCTH,
BKiouasi ctapT-koaoH (ATG) u crom-komon (TGA, TAG, TAA). IlomHuTe, yTOo mpaiMepsl
JOJDKHBI OBITH crienuMuYHbl ¥ 00JanaTh NPUMEPHO OJMHAKOBON TEeMIIepaTypoil IUIABICHUS
(paznuuust He 6omee 2-4 °C). TemnepaTypa IUIaBIeHUS PACCYUTHIBAETCS MO hopmyie:

2(A+T) + 4(G+C),
rae OyKBBl — 3TO KOJMYECTBO HYKJICOTHAOB Kaxaoro Tuma. Pasmep kaxmoro mpaiiMepa JOJKEH
COCTaBJIATH 15 HYKJIEOTHIOB. 3allUIINTE MOCJIEIOBATEILHOCTH MPSIMOIO U 00OpaTHOro mpaiiMepa B
OTBEJICHHBIE OIS

ITocnenoBarenbHOCTh HYKJIEOTHIOB:
5-CTGAATTAGTTTATGACCAAAACATGCATTATGTTCGAAAATACTATTCCAACCTC
TTATGTGTCTCAATCTATTTGTCGATAAGCACATGTGATCGA-3’

OtBeTsI:
[psimoit mpaiimep: 5’-ATGACCAAAACATGC-3’
Oopartnsiii mpaiimep: 5’-TTATCGACAAATAGA-3’

3apanme 11. 3agaya mno MoJieKyJasipHoil Ouosiormu u OuouHdopmarTuke.
MakcumanbHas olieHKa — 6 0aIoB.

s toro, 4toObl paznuuuTh nociuenosarensbHocTd JJHK, MOXHO Mcmonb30BaTh pecTpUKTasbl —
(bepMeHTBI, KOTOpble Y3HAIOT M pPa3pe3aloT CTPOTO OINpE/eTeHHBIE IOCIeA0BATEIbHOCTH
nykieotuaoB B JIHK (tak HaspiBaemble caiiTel pectpukiuu). Hampumep, pectpuxraza Pfull, y
KOTOpOM calT pecTpukuuu HeceT mnocienoBarenbHocTs 5 -GCATC|G-3", mpu peakuuu ¢
nocnenosarenbHocThio JIHK Oyner paspesaTh ee Ha 1Ba (parmMeHTa, cojepikallue Ha KOHIax
nocnenosarensHocty 5 -GCATC-3" u 5'- G -3,

Bam nana cxema pesynbratoB anekrpodoperundeckoro paszaenenus JJHK B arapo3nom rene mocie
peaKuuu peCTPUKIUN HEKOTOPOH MJIa3MH/IbI:
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VYkaxure pazMep ria3MuIsl B mapax Hykiaeotuaos: 5000

CocraBbTe KapTy IUTa3MU/IbI, ONUPAsCh HA Pe3yJIbTaThl dekTpodoperrndeckoro pazaenenus JHK.
3anuiuTe MOCIEAOBATENbHOCTh PACIOIOKEHUSI CATOB PECTPUKIMM B OTOW MIa3MuIE U
(dparMeHTOB MEXIy HUMH, HAYMHAS 3alHCh C pa3Mepa caMoro OoJbmioro (parMeHra, Ha3BaHUS
CJIEYIOIIEro 32 HUM CaliTa PECTPUKLIMU U TaK Jajee 0 caiTa peCcTPUKIMM, OrPaHUYUBAIOLIETO
nepBblid pparMeHT ¢ Apyroro koHna. OTBET 3aMUIINTE B BUJE MOCIEI0BATENILHOCTH UG U OYKB,
0e3 npobesnoB u pazaenuteneii. [Ipumep omeema: 1000Bsel100Hind1800Bsel400HindI600Bsel

OTtBeT:
2500PstI600EcoR1400PstI100EcoR11400Pstl

2500Pst11400EcoR1100PstI400EcoR1600Pstl
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400
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100
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Pstl 1400



3aganue Nel2. Padora ¢ undopmanmeii. MakcumanbHas onenka — 10 6amos.

BHuMaTenpHO NpoYHTaiTe MpEeAioKeHHbIE (PAarMEHThl TEKCTa M PACCMOTPUTE PUCYHKH, 3aTeM
IIEPEXOIUTE K BBIITOJIHEHUIO 3a1aHui. Kakplii OTBET 3allMIIUTE B CIELUAIIBHO OTBEIEHHOE I10JIE B
BUJIC TIOCJIEJOBATEILHOCTH OyKB B an(aBUTHOM MOpsAKE Oe3 3HAKOB MpPEMUHAHUA U MPOOETOB,
PErucCTp HE BAXKEH.

®parmenr 1.

Onna w3 ocHoBHBIX (yHKiuid CD8+ nurorokcmyeckux T-mumponuroB (T-kumrepoB) —
pacrno3HaBaHUE PAKOBBIX KIETOK WIM KIETOK, 3apaXCHHBIX BHYTPUKIECTOUYHBIMU IaTOTCHAMMU.
MexaHu3M paclo3HaBaHHUs OCHOBAH Ha TOM, YTO KJIETKM 4YeJIOBEKa BBICTABISIOT Ha CBOEH
MMOBEPXHOCTHU MENTH/IbI (AHTUTEHBI), TOJIYYSHHBIC MMYTEM JIETPaJallii BHYTPUKICTOYHBIX OeiIKoB. B
xone paszButusa CD8+ T-mumdonura ero T-xnerounsrit pernentop (T cell receptor, TCR)
nproOperaeT crnenuuIHOCTh, K ONMPESICHHOMY aHTHreHy. B manpHeimeM mnpu oOHapyKeHUU
TaKoro aHTUTE€HAa Ha TOBEPXHOCTH KIETKH T-KWJUIep 3amycKaeT ee amonrto3. BeicTaBiseMble
MenTUABl CBSI3aHBl C OeJIKaMu TJIaBHOTO KOMIUIEKCa THCTocoBMecTUMOCTH [ (major
histocompatibility complex I, MHC I). Kommiekc cuHTe3upyeTcss BO BCeX KJIETKax 4eJOBEKa,
obmanaromux aapom, a Takke B Tpomoornurax. MHC I — 3T0 rereponumep, COCTOSAIIMNA U3 TSHKETION
MOJIMMIENTUAHON O-1[eNHu U JIeTKOH B-mienu (pucyHok la). a-menb umeer goMmeHsl ol, o2 u a3, a
TaKKe TPAaHCMEMOpaHHBIH W HUTOIIa3MAaTHYECKUU ToMeHBI. JlomeHsl ol U 02 o-menu o0paszyroT
CalT CBsA3bIBaHUS nenTuaa aauHoi ot 8 no 10 amuHOKKMCIOT. JloMeH a3 o-1enu U B-1enb UMEIT
IOOYJIIPHYIO CTPYKTYpY 1 cTabunu3upyiot ca3piBanue MHC 1 kommnekca ¢ TCR.

Cxema cospeBanusi komruiekca MHC [ ¢ aHTureHoM mnpeacTtaBieHa Ha pucyHke 10.
Meuennsie g Aerpafanuu Oeiakd pacieruisitores nocpeactsoM 20S-mporeacomsl. [lomyueHnHbie
MENTHAbl CBA3BIBAIOTCS C OENKaMM TEIJIOBOTO IOKa sl M30ekaHus AajbHEHIIel aerpamaluu.
benxu TAP1 u TAP2 (transporter associated with antigen processing, TAP) Tpancmoptupyror
MeNTUIBI M3 [HUTO30Js B mojocTh sHuomnazmatudecko ceru (BIIC). ERAPI u ERAP2
(endoplasmic reticulum aminopeptidase 1, ERAP) o0Ope3atoT mentupl 10 HYXHOW JIHHBI ¢ N-
koHa. MHC 1 3askopen B MemOpane DIIC ¢ momompio O€NKOB Tama3uHa M KajlbpeTUKYJIHHA.
CeszpiBane MHC | u nentupa npuBogut k BbicBoOOkaeHMto MHC I u ero mwurpamuu

JIa3MaTHYECKOM MeM6paHe ucpe3 alniapar FOJ‘IB,I[)KI/I.
a. Komnnekc MHC |

LuroTokcnueckui
T-numdoyunt

T-KNeTouHbi

MenTua-CBA3bIBAOWMA = g peyentop
’ y4acTok g i %
w Monunentug

Metka ana
%ﬁ’ﬂa”"“
20S npoteacoma g

N
<

=

Komnnekc nentmpa
G Tpa HCMeMGpaHHbIﬁ c 6enkom Tennosoro

woKa
. 4 AOMEH TAP1
(e e a0 e e yoO
Tanazux

nenTnaom

o3

SHAONNa3MaTUYEeCKuin
peTukynym

B2-
MUKpOrnobynux
TAP2

a-yenb MHC |

KOMNnekca
o Anturen pesenTupytouy

KneTKka

KOMMneKca

Pucynok 1. A. Cxema kommiekca MHC [; b. Cxema npe3eHTaniny BHyTPUKIETOYHOTO MENTHAA.

®parmenr 2.
OnvH W3 MEXaHW3MOB IOJIABJICHUS WMMYHHUTETa, HCIOJIB3YEMBI pPaKOBBIMH KIETKAMHU —
aktuBanug gepmenta IDO1 (indoleamine 2,3-dioxygenase 1) B orBer Ha INFy-onocpenoBaHHbIi
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curHaJmHT (pucyHok 2a). IDO1 karanusupyet oOpa3oBanue npous3BoAHbIX Tpunrodana (Trp, W), B
TOM YHUCJIe KHHYPEHHHA, KOTOPBIA CO3a€T UMMYHOCYTIPECCUBHOE OKPYKEHHE.

C napyroii CTOpPOHBI, CHIKCHHAs KOHIIGHTpaLUs TpuUOTOo(haHa MPUBOAUT K YBEIUUYECHHUIO
koHnnentpauuun TPHK Tpuntodana 06e3 cBszanHONW aMUHOKWCIOTHL. [Ipu momagaHuu Takou
“cBobognoi” TPHK B anTHKOmOH-pacmosHarommii cait (A-caiiT) puOOCOMBI IPOMCXOTUT CIBUT
pamMKu cuMThIBaHUs B pailone konona tpuntodana UGG Ha | HyKJI€OTHII B CTOpOHY 3’ -KOHIIQ
MPHK.

Tpunrodan HeoOxomuMm ansi oOpa3oBaHus o-crniupaneid. Hapymienue naHHOM BTOpUYHOMN
CTPYKTYpPBI TpH CJIBHUI€ DPAaMKH CUUTBHIBAHUS OIOCPEAyeT OJIOKUPOBKY KaHaia pUOOCOMBI U
npeKpaieHue cuures3a oenka (pucyHok 20). JlaHHbIe MONMUNENTH b, CHHTE3 KOTOPBIX HE 3aKOHYEH,
MPETEPIEBAIOT pa3pyllIeHUe B MpoTeacoMax. IDTO MPUBOAUT K ToMy, uyTo Komruiekchl MHC 1 na
MOBEPXHOCTU PAKOBBIX KIJIETOK OOOTalIaloTCs MENTHUAAMU, MOJYyYEHHBIMUA MpPHU CMEHICHUH PaMKHU
cuuThiBaHUS BOKpyr Tpuntodana. CD8+ T-numdountsl, cneunpuyHble K JaHHBIM MENTHAAM,
CIOCOOHBI HTHUIIMUPOBATh PEIIENTOP-OMOCPEAOBAHHBIN alloNTO3 PAKOBBIX KJIETOK.

a. Q Pucynoxk 2. A. Mexanusm
nuMmMmyHocynpeccuu. b. Cxema
3aJIEPIKKU prOOCOMBI.
@ — ITosicHeHuUs — B TEKCTE.
CHUWXeHne KOHLeHTpauum
TpunTodhaHa
CHUXeHWe aKTUBHOCTM
T KneToK
6. HopmanbHblin ypoBeHb TpunTodana (W)
TPHK TpuntocaHna co ces3aHHOM TpunTodaH B cOCTase a-cnupanu

aMUHOKMCNOTON B A-caiiTe pubocombl  MONHOUEHHbIN Bbixoa 6enka us pubocombi

E E

NNNNNNNNNNNNNUGGNNNNNNNNNNNNE | UGGNNNNNNNNNNNNNNNNNNNNNNNNN

CHUMXeHHbIN ypoBeHb Tpuntodana (W) npu obpaboTtke INFy

TPHK TpunTochaHa 6e3 cBsizaHHOM HapyweHxue cTpyKTypbl a-cnupanu
aMUHOKUCNOTbI B A-canTe pubocombl OcTaHoBKa CUHTE3a 6enka

: X

UGGNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNUGGNNNNNNNNNNNN

1. [IpounTaiite pparmeHT 1 U BEIOEpPHUTE BCE MPABUIHHBIC YTBEPIKICHHS.
a. Kommnekc MHC I MOkHO HaiiTH HAa MOBEPXHOCTH 3PUTPOLIUTOB
b. T'noGynsipusie nomenbl komiuiekca MHC 1 crabumn3upoBansl AUCyTbOUIHBIME CBA3SIMU
C. C-xoHell MPEe3eHTUPYEMBIX MENTUIOB HE MEHSIETCS MOcie UX GOpMUPOBAHUS B IpOTEacoOMe
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d. Tpancnopr kommiekca MHC 1 oT 3HIOMIa3MaTHYECKOTO PETHKYJIyMa A0 IUIA3MaTH4eCKOU
MeM6panbl — Ca?" 3aBHCHMBIH mporece
Ortgert: bcd

2. IlpounTaiite ¢pparMeHT 2 1 BEIOEPHUTE BCE MPABUIIbHBIC YTBEPKICHHUS.

a. IDO 1 karanusupyet oOpa3oBaHHE IPOU3BOIHBIX TPUNTO(PAHA B OTBET HAa CUTHAJI K allONTO3Y

b. Yacrora cIIBUTOB paMKH CUMTHIBAHHUS HANPSMYIO 3aBUCHT OT KoHIeHTpaimu TPHK tpunrodana
0€e3 CBA3aHHOM aMUHOKHUCIIOTHI

c. 3agepxka pudbocom B paitone komona UGG oOycnosiena teM, uto “myctas’ TPHK tpuntodana
HE MOXXET IMMOKHUHYTh A-CaiT puOOCOMBI

d. INFy yBemuuuBaer umciio komiuiekcoB MHC 1 co cnenmpuuHbIME Ui paKOBBIX KIIETOK
HEeNTUAAMHA

Ortgert: bd

3. Mentun HOOC-ETQRNKGNFPGRFLRAPVL-NH2 — npoayKT mpoTeacoMHOT0 pacuieIuieHus Oelka.

JlannabIi

nentu Tpancnoptupyercs B DIIC, obpeszaercs u cBs3biBaetcs ¢ MHC 1. BeiGepute BO3MOXKHBIC

BAPUAHTHI IIPE3CHTUPYEMBIX AHTUT€HOB.

a.
b.
C.
d.

OTtBeT: C

ETQRNKGNFPGRF
GRFLRAPVL
ETQRNKGNFP
ETQRNKGV

4. B mporeome HOpMmanbHOH kieTku yenoBeka conepxkurcs nentun KPPSMGCRWLLCCFL. Ilpu
aHaJIM3€e NPOTeoMa PaKOBbIX KJIETOK, KOTOpbIe noasepraiuck Bozaeiictsuto INFy, Bl uaentuduurponanu
HoBbii entua KPPSMGCRCCYVAS. Kakue noTeHIManbHble MPE3eHTUPYEMbIE aHTUTE€HBI Bbl BEIOEPUTE
JUIS 5TOU JIMHUU PAKOBBIX KJIETOK?

a.
b.
C.

d.
Otser: b

KPPSMGCRCCYVAS
KPPSMGCRCC
KPPSMGCR
KPPSMGCRW

5. BLI6epI/ITe oCICa0BATCIBHOCTHU C06LITI/II71, MMPpUBOAAIINX K ITOSABJIICHUIO CHCI_[I/ICI)I/I‘IGCKI/IX AJIs1 paKOBBIX
KJICTOK aHTHI'CHOB.

a.

b.

C.
d.

OtBeT: a

HeiictBue INFy — yBenuuenue konueHtpauuu “cobomnoi” TPHK tpunrodana — casur
paMKU CUMTHIBAaHUS — 00pa30BaHME JEPEKTHBIX OETKOB U UX PACLIEIUIEHNE

Heiictue INFy — yBenuuenune koHueHtpauuu “cBodonnoir” TPHK tpunrodpana — ocranoBka
Tpaucisaiuu Ha kogone UGG — oOpa3oBaHue ne(hEeKTHBIX OSIKOB U UX PACIICTICHHUE

Hevicteue INFy — cuHTe3 KMHEYypHHa — CO3jaHHE HMMYHOCYTIPECCUBHOTO OKPYKEHUS
HeiictBue INFy — cHuXeHHe KOHIEHTpaluu TpUNTO(aHa —> CIBUI PaMKU CUUTBIBAHUI —
o0pa3oBaHHe IPUOHOB

3aganue 13. 3agaya mo reneruke. PemuTe 3amauyy M 3anuIIUTE OTBETHl B
OTBeIcHHBIC TTOJIsI. MakcumanbHas ornerka — 10 6anios.

VY kyKypy3bl u3BecTHa MyTaius CMS-T. OHa nokanu3oBaHa B MUTOXOHApHanbHOU (MT-) JJHK u
MPUBOJUT K Pa3BUTHIO JePEKTHON NBUIBIBI, B pPE3yJbTaTe HYEro pacTEeHUE OKAa3bIBACTCS HE
o0oemnoibM, Kak B HOpME, a XeHCKuM. JlelicTBHE 3TOM MyTaluu MOJABISETCs, €ClU B spe
OJTHOBPEMEHHO MPUCYTCTBYIOT JOMUHAHTHAs ajuiens reHa RF1 u momunanTHas amnens reHa RF2.

T'eusr R

F1 u RF2 wnacnemyrwotcs He3zaBucumo. LlBerkm pactenust [cms-T] rfl rfl  rf2 rf2

(LII/ITOHJIaBMaTI/I‘-IGCKI/IC HACJICACTBCHHBIC 3aJaTKU HNPUHATO 3allMCbhbIBATL B KBAaAPATHBIX CKO6K3X)
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omnbuieHbl mbuTbION ¢ pactenus [N] RF1 RF1 RF2 RF2, rae [N] — o003HaueHHE HOPMAIbHOW MT-
JIHK. 3arem nsetku rudpumoB Fi1 ombutens! mbuteitoi ¢ pacrenus [N] RF1 rfl RF2 rf2. Kakoe

pacInerieHue o moxy OyJeT Cpeiy pacTeHUM, MOTYYSHHBIX B PE3YJIbTaTe ITOrO CKPEIIUBAHUS?

3aroJIHUTE CBOOOIHBIE T10JIS TAOJIULIBI:

rudpunos F1
C pacTeHUEM

COOTHOLICHHUC

DJIEMEHTHI YCJIOBHS: OTBETHI:
ux remotun no mT-JJHK [cms-T]
I'uOpuapl F1 | MX TEHOTHI 1O SACPHBIM T'€HAM RF1 rfl RF2 rf2
UX T0JT 2, d
JIOJISI PACTEHUI, TOMUHAHTHBIX 9/16
u 1o reny RF1, u mo reny RF2
JI0JI1 paCTEHUM, HECYIIUX 0
HopMaiibHY10 MT-JIHK
ToTomgi, TIOJIsl paCTEHUH, HECYIIUX 1 (100%)
MyTaHTHY10 MT-/IHK
MOJTyYCHHBIC =
. 7107151 000CTIONBIX PACTCHUI 9/16
P TCHOTHITBI TAKUX PACTEHHH U MX 1 [cms-T] RF1RF1 RF2 RF2
CKpELIMBAaHUU

2 [cms-T] RF1rfl RF2 RF2
2 [cms-T] RF1 RF1 RF2 rf2
4 [cms-T] RF1 rfl RF2 rf2

[N] RF1 rfl —
RE? 12 JI0J1s1 J)KEHCKUX PacTCHUN 7/16
T€HOTHITBI TAKUX PACTEHHM U MX 1 [cms-T] rfl rfl rf2 rf2
COOTHOILICHUE 2 [cms-T] RF1rfl rf2 rf2
1[cms-T] RF1RF1 rf2 rf2
2 [cms-T] rfl rfl RF2 rf2
1 [cms-T] rfl rfl RF2 RF2
Pemenue:

1. V OGonpmmHCTBa pacTeHUi, B TOM YUCIE Yy KyKypy3bl, MUTOXOH/IPUU MEPEAAIOTCS IOTOMCTBY
TOJILKO uepes AiekaeTku. [Toatomy nmomydennsie rubpuast F1 OyayT HecTH JAHIb MyTaHTHbIE
MUTOXOHJIPUH (OT MATEPUHCKOTO PACTEHMUS).

w N

No o

nojasnena). Mx mons cocraput 9/16.

©

1 [cms-T] rfl rfl rf2 rf2

Otr ruOpuabl OyayT rereposuroramu 1o saepasiM renam (RF1 rfl RF2 rf2).

C yuerom coBMecTHOro aeiictBust mytauuil REF1 u RF2, rubpunsl F1 OyayTt oboenonbimu.

4. Tlpu ckpenrBanuu rudpunoB F1 ¢ pacrennem [N] RF1 rfl RF2 rf2 oxwunaercs paciuernienune
9RF1-RF2- : 3RF1-rf2rf2 : 3rfl rfl RF2— : 1rflrflrf2 rf2 (3-it 3akon Menness).

. Jlomst pacTeHHi, TOMUHAHTHBIX 110 0OOHMM SIICPHBIM Te€HAM, COCTaBHUT cpean Hux 9/16.

[Mockonbky ruOpuas! F1 HECTN MyTaHTHBIE MUTOXOHJIPHH, TAKIMH )K€ OYAYT M UX TTOTOMKH.

OGoemnonbiMu OyAyT MOTOMKH, JOMHHAHTHBIE 1O O0OMM sIZICPHBIM TeHaMm (MyTanusi [cmS-M]

CpeI[I/I HHUX 6y,HCT HaGHIOZ[aTBCH pacuICtjICHUEC 1o recHoTUITY
1 [cms-T] RF1 RF1 RF2RF2 : 2 [cms-T] RF1 rfl RF2 RF2 : 2 [cms-T] RF1 RF1RF2 rf2 :

4 [cms-T] RF1 rfl RF2 rf2.
9. JKenckumu OyayT MOTOMKH, PEIIECCUBHBIC XOTS ObI IO OJAHOMY U3 SACPHBIX T€HOB (MyTaIlHsI

[cms-T] ve monaBnena). Mx mons cocraBut 7/16.
10. Cpeau HuX OyaeT HAOIIOIATHCS PACHICIUICHUE 110 TCHOTHITY

2 [cms-T] RF1 rfl rf2 rf2 : 1[cms-T] RF1RF1 rf2 rf2 :

2 [cms-T] rfl rflRF2 rf2 : 1 [cms-T] rfl rfl RF2 RF21

3asaya pelieHa.
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3aganme 14. /laiite pa3BepHYTbId OTBeT. 3alUIIUTE €r0 B OTBEICHHOE IOJIE.
MaxkcumanbHas orieHka — 10 6aios.

B cocraB Tena no4Ty BCEX MHOTOKJIETOYHBIX )KMBOTHBIX BXOISAT KIETKH, UMEIOIUE PECHUYKH WIN
xryTuku. Kakue (yHKIMU JaHHBIE OPTaHOMIbI MOTYT BBITIOJHSTH B OPTraHU3ME 3THX )KUBOTHBIX? B
COCTaBe KaKMX OpPraHOB M TKaHEeH OHHU BBIMOJNHAIOT 3TH ¢GyHkuuu? IlpuBeaure mnpumMepsl
KUBOTHBIX, JJIs1 KOTOPBIX XapaKTEepHbI yKa3aHHbIE BaMH (DYHKIUH, YKOKUTE Ha3BaHHE THUIIA, K
KOTOPOMY OHH OTHOCSITCSI.

OTtBeT:

1. JlJokomoTOpHAas (HYyHKIHS: IEPEMEIIEHUE BCETO Tella TN OTAEIbHBIX KIETOK.

e Bspocnbiii opranuzMa. PecHuuHble KIETKHM BXOJAT B COCTaB 3MMAEpMHUCcA (IIOKPOBHOIO
MUTENMA) U obecnednBaroT mepemelneHue. llpumep: MosouHo-Oenast 1utaHapus (THI
[Tnockue yepBm).

e Jlyuunku. PecHuuHblE KIIETKM BXOJSIT B COCTaB 3MMJEpPMHCA (IIOKPOBHOTO JMUTENUS) U
obecneunBaroT nepemernenue. [Ipumep: napycHuk (Benurep), T MOJUTIOCKH.

e Crnepmaro3ouibl. MyKCKUE TI0JIOBbIE KIIETKH HECYT MKIYyTHK, OOECIeUMBAIOIUN HX
nepemenieHue. [Ipumep: yenoBek, T XOpIOBBIE.

2. M'mapoxuHeTnyeckas QyHKIHS: 0OecrieueHue MOTOKa BOIbI BOJIM3U TIOBEPXHOCTH TEIA.

e VYyacrue B nutaHuu. Y (PUIBTPATOPOB U CEAUMEHTATOPOB MOTOK >KUJKOCTH MPUHOCHUT
CheIOOHBIC YaCTUIBl. PeCHWYHBIC KIETKHM BXOJSAT B COCTAaB CIICIHAIBHBIX YYaCTKOB
snunepmuca. [Ipumep: kpucraremna, Tun MITaHKu (PECHHUYKU HAXOJATCS HA IMMOBEPXHOCTH
rynaieir).

e OobecrnieueHne BOJOOOMEHA y TIOBEPXHOCTH OPTaHOB JBIXaHUs, YTO OOJIErdaeT ra3000MeH.
BxomsT B cocraB anuaepmuca xabeproro anmnapara. [Tpumep: 6e33y0Oka, Trin MOJUTIOCKH.

3. 'uppokunernyeckas GyHKIUsA: o0ecrieueHrne NOTOKa )KUIKOCTH BHYTPH TeJa.

e [lomoraroT OCylIECTBISATh MPOJBHKEHUE U MEPEMEIIMBAHNE MUILM B MULIEBAPUTEIBHON
cucreMe. PecHMUHBIE KJIETKHM B COCTaBE DIUTENHS, BBICTUIIAIOIIETO MHILEBAPUTEIBHYIO
cucremy. [Ipumep: ruapa, Tun Kumeunononocrtusie (Kaunapun).

e (OOecneunBalOT TMOTOK JKUAKOCTM B OpraHax BBIJIEICHMs, HalpuUMep B KaHajax
nporoHe@puaues. [Ipumep: MonouHo-6enas mianapusi, tun [lnockue yepsu.

e (Co3mar0T JBWKEHHE KUIKOCTH (CIU3U) Ui BBIBEACHUS M3 OpraHW3Ma IMOCTOPOHHHX
yactull. Hampumep, pecHMYHBIH SMUTENUH CIM3MCTBIX 000JOYEK JBIXaTENbHBIX IyTel
yenoBeka (Tun Xop0BbIe).

4. YysctBuTenbHast (QyHKUMA. PecHUUKM (KTYyTHKHM) BXOJAT B COCTaB MHOIMX DELENTOPOB U
CEeHCHJUI, P 3TOM OOBIYHO pUTHIHBI. [Ipumep: pecHHUYHbIE (OTOPELENTOPHI B TIJla3ax MeEIy3bl
obemuu (tun KumewynonosnoctHbie win KHUAapuu), MEXaHOPELENTOPbl OPraHOB PAaBHOBECHS Y
pedHoro paka (Tun YineHncToHorue).

Bo03MOXHBI U Ipyrue NpaBUIbHBIE DIIEMEHTHI OTBETA.

3aganue 15. TexHosiornm ucciaexoBanmii. MakcnmaibHas orieHka — 10 0ayuios.

Ha ¢ororpadusix mpencraBieHbl pa3audHble MPUOOPHI, UCIOIb3yeMble B OMOJIOTMH TIPU U3YUYEHUU
MEJIKMX 00bEKTOB. BBINOIHNUTE TECTOBBIE 3a/laHMsl, JAWTE KPAaTKUN OTBET.
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Odom0uKa U3
CIIeLIHAIbHOM

1. YcraHoBHTE COOTBETCTBHE MEXy N300paKEHUSIMH, Ha3BaHUSIMU N300payKEHHBIX TPUOOPOB U UX
Bo3MOHbIM IpuMeHeHneM. BHUMAHME! B cniucke oquH U3 npud0poB ¥ 0MH U3 BADHAHTOB
NpUMeHeHHs — JTUIIHue!

3anuIuTe OTBET B OTBEIEHHOE I10JIE B BUJIE TIOCIIEI0BATEILHOCTH: KAPTUHKA-HA3BAHUE-BO3MOKHOE
npumenenue. Hanpumep: A-1-1.

Hazpanust npu6opos: Bo3MoxHOE IpUMEHEHHE:

1. Mukporom |. I3ydeHue pacrosiokeHus )KUIOK B Kpblle KOMHATHOW MyXH
2. DNEeKTPOHHBIA MUKPOCKOIT I1. Pa3enenre cMecu 9acTHIl IPY TTOMOIIH IEHTPOOCSIKHOM

3. Kamepa juist anekrpodopesa CHJIBI

4. Kamepa 'opsieBa I11. Tlogcuer kKonmuecTBa KIETOK (PUTOTUTAHKTOHA B 00BEME

5. CBeTOBOI CTEPEOMUKPOCKOII BOJIbI B TOJIEBBIX YCIOBHSIX

6. [Tporounsrii muroduryopumerp V. [MonydeHrne TUCTONOTHYECKHUX CPE30B
V. Omnpenienenue ypoBHsI aKTUBHOCTH (DEPMEHTOB B KJIETKE
VI. Uzyuenue crpoerns BuprnoHoB SARS-CoV-2

OrtBerT:
A b B r |
2 6 5 4 1
VI \V I i v

2.1. Onpenenure yBelIMYEHUE CBETOBOI'O MUKPOCKOMA, €CIM B HEM HCIIOJIB3YETCS OKYyJAp 8X U
00BbeKTUB 40X, a HHBIE YBETUUUTEIbHBIC CHCTEMBI HE UCIIONB3YIOTCA. 3aNHIINUTE COOTBETCTBYIOIIEE
YHCJIO B M10JIE OTBETA.

Otser: 320
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2.2. Beibepute mpuOOphl, MO3BOJISIFOITNE YBUACTh YBEITMUECHHOE H300pakeHne 00beKTa. 3aruiInTe
B OTBEJICHHOE I10JI€ COOTBETCTBYIOIINE OYKBEHHBIE 0003HaueHUS (hoTOrpadmii.

OtBet: AB

3. B coBpemeHHOIi OMOJIOTHH MHUPOKO MPUMEHSETCS JIa3ePHbI KOH(POKAIBbHBIN MUKPOCKOI. B uem
COCTOSIT €ro OCOOCHHOCTH MO CPaBHEHHUIO C KJIACCHYECKMM CBETOBBIM MHKPOCKOIIOM M KaKHe
JOIOJIHUTEIbHBIE BO3MOKHOCTH HCCIIE0BATENIO ITO 1aeT?

Ortser:

KoH}okambHBIE MHUKPOCKOIT HUCHOJIB3YeT TOYCUHBIN JIa3epHBIA UCTOYHHUK CBETA U OYCHb MAJYIO
nuadparMy, KOTOpas OrPaHUYMBACT TOTOK PACCESIHHOTO CBETa H3-3a IMPEACTOB IUIOCKOCTH
(hOKYCHPOBKH.

DT0 TO3BOJISICT YBEIHUUTH PA3peIIAIOyI0 ClIOCOOHOCTh, YCUITUTh KOHTPACTHOCTh M300paKEHUS, a
TaKXKe IMOJIyYaTh CEPHHM W300paKEHUH W3 Pa3IMYHBIX IUIOCKOCTEH (OoKyca M B KOHEYHOM HUTOTE
BBITIOJTHUTH TPEXMEPHYIO PEKOHCTPYKITUIO 00BEKTA.



