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1. KOMHeTeHHHI/I H HHAUKATOPbI HUX JOCTHKCHUSA, MNpPOBEpsAeMble JaHHbBIMH
OL€CHOYHBIMH MaTepHaAIaMH

[{enpro OCBOEHUS TUCHIUTUINHBI SBISIETCS (POPMUPOBAHUE CICAYIONUX KOMITETECHITHI:

OIIK-1 CnocobeH wuCHoNb30BaTh M NPUMEHATh (PyHIAMEHTAJIbHBIE OHOJOTUYECKHE
MIPE/ICTABJICHUS Y COBPEMEHHBIE METOAOJIOTUUECKHE TTOIXO0/IbI JIJIsl TOCTAHOBKU M PEILICHUSI HOBBIX
HECTaHJIaPTHBIX 3a/1a4 B cpepe npodecCHOHaTbHON JesITeIbHOCTH.

IIK-1 CmocobeH oO0pabaTeiBaTh M HCIOJB30BATh HAYYHYI0 W HAyYHO-TEXHUYECKYIO
uH(GOpMALIMI0O TpPU PEHICHUH MCCIEAOBATEIbCKUX 3aJad B COOTBETCTBMM C mpoduiem
(HampaBJIEHHOCTHIO) MArUCTEPCKON TPOTrPaAMMBI.

[TIK-2 Crioco6eH nmpoBOAUTh OCHOBHBIE ATAITBI ITOJIEBBIX U JTJAOOPATOPHBIX UCCIEIOBAaHUN B
COOTBETCTBUHU C MpoduiieM (HAPaBICHHOCTHIO) MAarUCTEPCKON IPOTPaMMBI.

Pesynpraramu OCBOEHUSI AMCIHUIUIMHBI SBIISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

NOIIK-1.3 Ilpumensier ob1mue U crienuaibHbIe PEICTaBICHHS, METOI0JIOTHYECKYIO 0a3y
OMOJIOTUHM U CMEXHBIX HayK IPH TOCTAaHOBKE M PEIICHUH HOBBIX HECTAHIAPTHBIX 3a/1a4 B cepe
poecCHOHANBEHOM e TeNIbHOCTH

UIIK-1.1 IIpumenser 3HaHust QyHIAMEHTAIBHBIX U NMPUKIATHBIX Pa3IesiOB AUCIUTUINH
(Momysei), ompeneNsIoIMX HANpaBIeHHOCTh (Mpoduib) MPOrpaMMbl MarucTpaTypbl MpH
pelIeHUH OTAENbHBIX UCCIEA0BATEIIbCKUX 3a/1a4

UIIK-2.1 ®opmynupyet 3aaun, OCYLIECTBIISIET INIAHUPOBAHUE B PAMKAX IMOCTaBIECHHOMN
eI HWCCJCJOBAHMS W HAa OCHOBE 3HAHWS HOPMATUBHBIX JOKYMEHTOB, PErJIaMEHTHPYIOIIUX
OpTraHHU3aII0 TIPOBEACHHS HAYYHO-HCCIEA0BATEIbCKUX OMOIOTHYECKUX paboT

UIIK-2.2 OcymectBisger mogdop ¥ MOAUPUKAINMI METOAMK UCCICIOBAHUS B
COOTBETCTBUM C IIOCTABJICHHBIMM 33Ja4aMM M HAa OCHOBE 3HAHMI MPUHILMIIOB IOJEBBIX U
1a00paTOPHBIX MCCIICTOBAHUMN

2. OueHOYHbIE MaTePUAJIbI TEKYIEro KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DneMeHTBI TEKYIEro KOHTPOJISL:
— TECTBHI;

—CEMUHApBHI,

— JIOKJIJIbI;

— IIPE3EHTAaLNN;

—TBOPUYECKUE 3aaHUs;

IMpumep tecton (MOTIK-1.3, UTIK -1.1.)
Bompoc 1. PaccraBbTe MOCIEIOBATENBHOCT PEAKIUA TPH MEPEKUCHOM OKHUCICHUH
JIMTIAIOB B IPABHJIBHOM MOPSIIKE

AO®K, nampumep OH*, mponukaer B Tommyy aunuaoB u okuciser sunua (LH) c
oOpa3oBaHueM JTUNUAHOTO pagukana (L*)

A. pa3BeTBiIeHHUE LIeT (IIpU BCTpede Tuaponepekuceid munuaoB ¢ Fe2+ ¢ oOpazoBanueM
paaukanoB LO*

b. mponoipkeHne nenu, Korga paavkain JUIONEPEKUCH aTaKyeT COCEIHIOI MOJIEKYILY
aunuaa ¢ o0pa3oBaHUEM HOBOTO JIUIIUAHOIO pagukaia L*

B. oOpbIB menu mpu BCTpede CBOOOTHBIX PAJAMKAJIOB JIMIHUJOB C AHTUOKCHJIAHTAMHU,
METaJUIAMH IEPEMEHHON BAJIGHTHOCTH WM JIPYT C APYTOM

I'. nunuaseiii pagukan L* pearupyer ¢ KucioponoMm ¢ o0pa3oBaHMEM paauKaa
munonepekucu (LOO*)

Kmou: I', b, A, B



Bonpoc 2. Kakue ¢akropsl o0ierdaior orBepaeBaHue Ouciosi? (BhIOEpUTE HECKOJIBKO
IPaBUJIbHBIX OTBETOB)

A) YBenuueHue KOHIICHTPAIUH KaJIbIIHs

b) YMeHbl1eHNEe KOHIEHTPpALUK KalbLus

B) Buemnee naBnenue

I') CHmxenue temneparypbl

J1) IloBellIEHUE TEMIIEpATypPhI

Kmrou: A,B,J1

Kputepun oueHMBaHMA: TECT CUYUTACTCS NPOMIEHHBIM, €CIM OOYYalOUIMid OTBETHII
IPaBUIbHO KaK MMHUMYM Ha JIB€ TPETHU BOIIPOCOB.

Ipumep TBopueckoro 3axanus (UI1K-1.1, UTIK — 2.1, UTIK- 2.2):

Heob6xonumo HapucoBarh Ha Jiucte A3 moApoOHYIO CXeMy OKHUCIMTENIbHBIX MPOLECCOB B
kieTke. CxeMa JoJpKHA ObITh KpeaTMBHOM, IBETHOW, BeAb 3ajaHue TBopueckoe! BozMokHO
PHUCYHOK czenarth o0beMHBIM. JIMCT ¢ 3ajaHueM noamnucarb, chororpagupoBarb U MPUKPEIUTH
PUCYHOK K 3aJlaHdi0 B DIEKTPOHHOM Kypce https://lms.tsu.ru/course/view.php?id=28972.
TBopueckoe 3aJaHuE OLIEHUBACTCSA 10 KPUTEPHUIO «3aUTCHO» «HE 3aYTEHO». «He 3a4TEHO0)» -
MarucTpaHT UMEET CJIad0e MPeICTaBICHUE 00 OKHUCIUTEIBHBIX MPOIECCaX B KHUBBIX OPraHU3MaX,
JIONYyCTUJI TpyOble OMIMOKM B CXeMe€ M IPH HCIOJIb30BAaHUM CHENMaIbHON TEPMUHOJIOTHUHU.
«3a4YTEeHO0» - MATUCTPAHT BJIA/ICET OTIIMYHBIMU 3HAHMSIMHA 00 OKHCIMTEIBHBIX MTPOIECCaX B )KUBBIX
OpraHu3Max, BiaJeeT ClelnanbHON TEPMUHOJIOTHEN, CXeMy IPEACTaBUII BEPHO U KPEaTUBHO.

Ipumep noxaaaa ¢ npesentamueii (MIIK-1.1, UTIK — 2.1, UTIK- 2.2)

Tembl [OKIAaJ0B MarucTpaHTbl BBIOMPAIOT CAMOCTOSATENBHO M COIVIACYIOT HUX C
npenojaBareneM. [Ipu BbiOOpe TeM CTYIEHTbl OpPUEHTHUPYIOTCS C IIJJaHaMH CEMHHApOB,
IpEeJICTaBICHHBIMU B pabouell mporpamme TUCHUIUIMHBL. JIOKJIagbl OLIEHUBAIOTCA IO YPOBHSIM
«3auTeHO»/ «HE 3a4TeHOo». [IpH OlleHNBAaHUU JTOKJIaa YUUTHIBAIOTCS:

1. TTostHOTa OCBEIIEHUS BOMPOCA;

2. Hcnonp30BaHME HCTOYHUKOB IOCIEAHUX JET, BKJIIOYas CTaTbM B IEPUOAMYECKUX
HAyYHBIX U3JaHMSIX;

3. CB0oOOIHOE BiIaJIeHHE MaTepHAIOM;

4. YMeHue OTBETUTH Ha BOTIPOCHI.

Kaxnomy cTyneHTy He00X01MMO MOJArOTOBUTH JIOKJIA]] B TEUEHUE CEMECTPa.

[Ipe3eHTanMM OIEHUBAIOTCS MO YPOBHSAM «3auTeHo»/ «He 3auTeHo»llpu oneHuBaHUM
IIPE3EHTALIMA MarCTPAaHTOB YUYUTBHIBAKOTCS:

1. HarnsimaOCTH (paccTaBiieHre aKIIEHTOB Ha Cllaif/ie, OTCYTCTBHUE MEPETPY>KEHHOCTH Cliai1a
uHpopManuei 1 T.1.);

2. CooTBeTCTBHE MpeACTaBICHHON HH(OPMaLIUY Ha claiiie TEKCTy JOKIana;

3. CBoboxHoe BiaZieHHE MaTepHalioM, CHOCOOHOCTh MPHBS3BIBATH TEKCT JOKJIajga K
WJUTFOCTPALIMAM Ha ClIaijie.

[TpumepHas TeMaTHKa JOKJIAJA0OB M Mpe3eHTaluil «PyHJaMeHTalbHbIe aCeKThl OMOJI0THU
HEHpOHay:

1) Ponp BOabI B (yHKIMOHUPOBAHUH KUBBIX CTPYKTYpa BOABI, €€ (U3UKO-XHMMHUYECKAs
00yCIIOB-JIGHHOCTh M OHOJIOTHUYECKOEe 3HaueHue. Boma Kak CcBOeOOpasHbI pPacTBOPHUTEIb.
BonoponHbie ¢Bs3u U UX pOJIb B CTPYKTYPUPOBAHUH.

2. TepmoamHamMuKa CTPYKTYpbI BOABL. MexaHu3M ruipogoOHOro B3auMoaecTBus. MuK-
pPOTETEPOT€HHOCTh  CTPYKTYphl BOJBI M BOAHBIX PAcTBOPOB. MeTonbl  oOmpezeseHus
reTeporeHHoCTH. AHOMaJIbHBIE CBOICTBa BOJIbl. Bosa ¢ dpakTaibHON CTPYKTYpOH.

3. Ou3MKO-XMMHUYECKHE OCHOBBI OpraHM3allid W (YHKIMOHHPOBAHUSA OHOMeMOpaH.
MemOpaHHas sHepreTika KjaeTok. MosekymnspHas JMHaMUKa MEMOpaHHbBIX KOMIOHEHT. CHcTeMbl
MeMOPaHHOTO TPAHCIOPTA B 3aBUCUMOCTH OT CIIEIIMATU3AIIH KIETOK.



4. OpraHuzaiys SHEPreTUKH KIETOYHbIX mporeccoB. I[lytn oxucineHus cyOcTpaToB
KUCTIOpOJIOM.  MonekyisipHas  OpraHu3auus  OKUCIHUTEIbHOro  QochopunupoBaHusi.
OKHCIUTENIBHOBOCCTAHOBUTEINIBHBII TOMEOCTa3 KIETOK U OKUCIUTEIbHBIN CTpEcC.

5. Pabota mpixarensHOM menu B mpoiecce odpazoBanusi AT®. OmacHOCT, TOPMOKCHUS
JBIXaHUs MUTOXOHIpHi Tipu aedurure AD.

3. OueHoYHble MATEPHAJIBI HTOTOBOT0 KOHTPOJIsSI (MPOMEKYTOUHOI aTTecTAMN) U
KPHUTEPUH OLlEHMBAHUS

3auet mpoBOIUTCS MO OMiIeTaM. JK3aMEHAIIMOHHBIN OUJIET COCTOUT M3 TPEX YaCTEH.

IlepBas 4vacte mpencrabisier cobOoit Tecthl, mpoBepsrommx MOIIK-1.3. OtBerhl Ha
BOIIPOCHI MIEPBOI1 YaCTH AAIOTCS MYTEM BBIOOpA M3 CIIUCKA MPEIOKEHHBIX.

Bropas gacte conepxxut onus Bonpoc, nposepsitomuii UI1K-1.1. OTBer Ha Bonpoc BTOpoit
YacTH JIaeTcs MMCbMEHHO B Pa3BepHYTOH (hopme.

Tpetebs uacth comepxkut Bompoc, nposepswomuid UITK-2.1, UTTK-2.2 OTtBer Ha Bompoc
TPeThell YacTu aeTcs YCTHO M MPEAIOIaraeT MOMCK COBPEMEHHBIX OMO(PHU3MUECKIX METOIOB IS
pellIeHus OTJIENbHBIX OMO(PU3NIECKHX 3a/1a.

IIpuMepHbIii IepeYeHb BONPOCOB /IS 324€eTa:

1 Poitb BOJIBI B yHKIIMOHUPOBAHUM KUBBIX CTPYKTYpa BOJBI, €€ (PU3UKO-XHUMUYECKast
00yCJIOBIEHHOCTb U OMOJIOTHUEcKOe 3HaueHne. Bojja kak cBoeoOpa3Hblii pacTBOPUTEI.
BonoponHbie ¢Bs3U U UX pOJIb B CTPYKTYPHUPOBAHUH.

2. TepMoauHaMUKa CTPYKTYpbI BOAbI. MexaHu3M rufipooOHOro B3auMoAeHCTBUS.
MukporereporeHHOCTb CTPYKTYpPbI BOJIbI M BOJHBIX pacTBOPOB. MeTo/bl ONpeeeHUs
reTeporeHHOCTH. AHOMaJIbHbIE CBOICTBA BO/bL. Bona ¢ ppakTanbHON CTpyKTYpOil.

3. ®U3UKO-XUMHUYECKUE OCHOBBI OpraHU3aIMi U (QYHKIMOHUPOBAHUS OnoMeMOpaH.
MemOpaHHas sHepreTUKa KJIeToK. MoiekynspHas JMHaMHUKa MEMOPaHHBIX KOMIIOHEHT.
CucreMbl MEMOPAHHOTO TPAHCIIOPTA B 3aBUCUMOCTH OT CIIELUAIN3AINH KIIETOK.

4. Opranu3anus HepreTUKU KIeTOYHBIX MporeccoB. [IyTun okucnenus cyocTpaToB
KHUCTI0poiIoM. MosieKysipHas OpraHu3alusi OKHUCIUTENBHOT0 (OCPOpUINPOBaHHUSL.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIM TOMEOCTA3 KIETOK U OKUCIIUTENBHBIN CTPECC.

5. Pabora apixarensHol nenu B npouecce oopazoBanust AT®. OnacHOCTh TOPMOKEHUS
JIbIXaHUs MUTOXOHIpHi nipu aedurute ALD.

6. broguznka KIeTOUHOHN peleniuy U MeXKIETOYHON CUTHAIU3al1H.

7. CUTHaQJIBHBIE ITYTH BHYTPH KJIETOK M UX CBSI3b C MEXXKJIETOYHON CUTHAIM3ALUN.

8. OcHoBbI pu3uKkH OenKoBbIX MoseKydl. [loHsATHE «MakpococTossHUE» MaKpOoCOCTOSTHUS
0enKoBBIX MOJIeKYJ. PaBHOBecHe MeXly IByMs MaKPOCOCTOSIHUSIMU MOJIEKYJIBI.

9. TepMmounHayHpoBaHHbIE KOH(GOPMAIIMOHHBIE MAaKPOIIEPEX0/Ibl B Oenkax. DpdexT
KOOIIEpAaTUBHOCTH U TEMIIEPATYPHBIE TIEPEXOIBL.

10. KondopmarmonHsle nepexo/ibl, UHIyLHPOBAHHBIE U3MEHEHHEM Pa3HOCTH
notreHuuanos. KoonepaTuBHOCTh M MOTEHIMANI-3aBUCUMBIE TIEPEXOBI.

11. OOure 3akOHOMEPHOCTH M MEXaHU3MbI (PYHKIIMOHUPOBAHUS BCEX OEIKOB CUCTEM

12. AkTuBHBIE (POPMBI KUCIIOPOJIA U UX (PYHKIMOHAIBHOE 3HaueHue. KonndyecTBeHHOE
onpeneneaue ADOK B OMOTOTHYECKUX Cpeax.

13. [TonHbIi epedeHb BCeX aKTUBHBIX (POPM KUCIOPOJIa U METOAUKH UX ONpPEACTICHHUS.

IIpumep TecToB
Bompoc 1. PaccraBeTe mnociaenoBaTenbHOCTh PEAKIMM NPH MEPEKUCHOM OKHUCIEHUH
JUNHIOB B IPAaBUIILHOM IOPSIIKE

AO®K, nampumep OH*, mponukaer B Tonmyy jaunuaoB u okuciser qunua (LH) c
o0pa3zoBaHHeM JIMIMUIHOTO paaukaia (L*)



A. pa3BeTBiIeHHUE 1IeTI (IIPU BCTpede TUaponepekuceid munuaoB ¢ Fe2+ ¢ oOpazoBanueM
paaukainoB LO*

b. nponomxenue nenu, Korjna paavkall JIMIONEPEKUCH aTaKyeT COCEIHIOI MOJIEKYITY
aunuja ¢ o0pa3oBaHUEM HOBOT'O JIMIIMIHOTO pajgukana L*

B. oOpbIB menu mpu BCTpede CBOOOTHBIX PAJAMKAJIOB JIMIHIOB C AHTUOKCHIAHTAMHU,
MeTaJulaMH NI€PEMEHHON BaJIEGHTHOCTH UM JPYT C IPYTOM

I'. nunuasenii pagukan L* pearupyer ¢ KucioponoMm ¢ o0pa3oBaHMEM paauKaia
munoniepekucu (LOO*)

Kmou: I', b, A, B

Bompoc 2. Kakue dakropsl obnerdaror orBepaeBaHue OMCiosn? (BbIOEPUTE HECKOIBKO
MPaBUJIbHBIX OTBETOB)

A) YBenuyeHne KOHIEHTPALUU KaJIbIHs

b) YMeHnbiieHre KOHIIEHTPALIMH KaTbIUs

B) Buemnee naBiienue

I') Camxenue Temneparypsl

J1) TloBblieHNE TEMIIEPATYPHI

Korou: A,B, /1
Kpurepun oueHunBaHus: TECT CUMTAETCS MNPOMAEHHBIM, €cCid OOydYarolui OTBETHII
NPaBUIbHO KaK MMHUMYM Ha JIB€ TPETHU BOIIPOCOB.

PesynbraThl 3aueTa onpeaensoTCs KaK «3a4TeHOY / «HE 3aYTCHOY.

Htorosslii 3auet 1o aucuuiuinHe «M30panHble pa3aensl OMOGU3UKI» COCTOUT U3 KOHTPOJIS
CaMOCTOSITENIbHOW pabOTHI, pa0OTHI HA CEMHUHAPCKUX 3aHATUAX (TEKYIIUH KOHTPOJIb) U HTOTOBOTO
pe3ysbTarta pu OTBETE Ha BOIIPOCH! OnIeTa.

OrneHka ycTHOro OTBeTa (UTOTOBBIH 3a4eT):

«He 3auTeHOo» - CTYJICHT HEe UMEEeT MPECTaBIeHUs 00 aKTyalbHbIX MpolieMax OnopU3HKH,
JIOTTyCKaeT rpyOble OmMMOKM B OTBETE U MPH HCIOJIB30BAHUM CIEIUAIBHON TEPMUHOJIOTUU; B
Te4YeHUe y4yeOHOro rojia 3aHUMAJICS TOCPEICTBEHHO, HA CEMUHAPCKUX 3aHATHAX ObLI IMaCCHBEH,
3a/1aHus BBIMOJIHSUI B OCHOBHOM C OLIEHKOM «2» min «3» Ganna.

«3aYTeHO» - CTYACHT BJaJIeeT OTIIMYHBIMHU 3HAaHUSAMH 00 aKTyaJIbHBIX MpoOsieMax CoBpe-
MEHHOW OMO(U3MKH, BIa/IeeT ClelUalbHON TEPMUHOJIOTHEN, IPU OTBETE HAa BONPOCH! OUjeTa U
JIOTIOJTHUTEIIBHBIE BOIIPOCHI HE JIOMYCKAET OIMOOK, CIOCOOEH K aHaIM3y MPeI0KEHHBIX CUTYya-
UH; B Te€YEHHE y4EeOHOIo rojia CTYJEHT MOJHOCTHIO M YCIIEIIHO BBINOJIHWI y4eOHBIH MJaH, aK-
TUBHO paloTal HAa CEMUHAPCKUX 3aHATHUAX, IPU BBITOJHEHMM 3aJaHUM MOJIydal B OCHOBHOM
OLIEHKH «5 0aJIJIOB».

4. OueHOYHbIe MaTepPUAJbI IS IPOBEPKH OCTATOYHBIX 3HAHUH (cHOPMHUPOBAHHOCTH
KOMIIeTeHIHi1)

Ipumep tecros (MOIIK-1.3, UTIK -1.1.)
Bompoc 1. PaccraBpTe mocienoBaTenbHOCTh PEAKIUH IMPH NEPEKHCHOM OKHCICHHU
JIMITUIOB B IPABUIILHOM MOPSIJIKE

AO®K, nanpumep OH*, nmponukaer B Tomury aunuaoB u okuciser jgunua (LH) c
oOpa3oBaHueM TUNUAHOTO pagukana (L*)

A. pa3BeTBiieHHE 1IeH (TIPH BCTpeUe ruaponepexuceit munuaos ¢ Fe2+ ¢ oOpazoBannem
panukanoB LO*

b. nponomxkenue nemnu, Korna pajavkan JIMIONEPEKUCH aTaKyeT COCEIHIOI MOJIEKYITY
aunuaa ¢ 00pa3oBaHUEM HOBOTO JTUIUIHOTO pagukana L*



B. oOpbIB menu mpu BCTpede CBOOOTHBIX PAJAMKAIOB JUIMHIOB C aHTHOKCHIAHTaMH,
MeTaJlJIaMH IIEPEMEHHON BaJICHTHOCTH MJIU IPYT C IPYrOM

I'. munuasenii pagukan L* pearupyer ¢ KuciopoaoMm ¢ o0pa3oBaHMEM paaHKaia
munonepekucu (LOO*)

Kmou: I', b, A, B

Bompoc 2. Kakue dakropsl obserdaror orBepaeBaHue O0uciosn? (BbIOEPUTE HECKOIBKO
MPaBUJIbHBIX OTBETOB)

A) YBenuyeHne KOHIEHTPALUU KaJIbIHs

b) YMeHnblieHre KOHIIEHTPALIMK KaTbIUs

B) Buemnee naBienue

I') Camxenue Temneparypsl

J1) TloBblieHNE TEMIIEPATYPHI

Karou: A,B, /1

KpI/ITepI/II/I OLICHHBAHUA: TCCT CYUYHUTACTCA l'[pOfII[GHHLIM, cClIn O6y‘l@.l-0H.[PII>i OTBCTHNI
IMpaBUJIbHO KaK MMHUMYM Ha JIBC TPETHU BOIIPOCOB.

Teoperuueckue Bonpocsl (UIIK -2.1, UTIK- 2.2):

Bomnpoc 1. TepmoaunaMuka cTpykTypbl Bobl. OTBET I0JIKEH COJepKaTh HHPOPMALIUIO O
MeXaHu3Max THAPOo(POOHOTO B3aUMOJICHCTBHUS, MUKPOTETEPOTeHHOCTH CTPYKTYPbI BOIBI U
BOJHBIX PacTBOpoB. Kpome Toro Heo0XoIMMo pacckazaTh O METOAAX ONPEIeIICHHS
TeTepOreHHOCTH, aHOMAJIbHBIX CBOMCTBAX BOJIbI, OXapaKTEPHU30BaTh (PPaKTAIBLHYIO CTPYKTYPY
BOJIBI.

HNudopmanus o paspadoTunkax

KapkoBa Jlro6oBs IleTpoBHa, K.0.H., AoueHT, kadenpa (PU3MOIOTHU YEIOBEKA U
*kuBoTHRIX HU TT'Y.



