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q)OHIl OLCHOYHBLIX CPEACTB MJIA NMPOBCACHUA TECKYILIECI0 KOHTPOJIA U
l'[pOMe)KyTO‘{HOﬁ arTrecranmumn OﬁyanOllll/IXCﬂ o IMCIOMIIJIMHE

b1.0.39 I[aronoruydeckas Gpu3noOIOTHS, TATONIOTHYECKast (PU3UOTOTHSI
TOJIOBHI U IIEU
OO0s3aTenpHas 4acTh

CnenmansHocTb 31.05.03 CtomaTonorus
KBaIM(PUKALIMS: BPa4-CTOMATOJIOT
®opma 00y4yeHUsI: OUHAs
Cpok oOyueHwusi: 5 net



@DOH/| OLIEHOUHBIX CPEJICTB PACCMOTPEH M OJ00OPEH HA 3acelaHUU Y UEHOIro
coBeta MHCTUTYTa (mpoTokod Ne 2 ot 07.06.2024 r.) u yTBEep)KAEHA MPHUKAa30M
pekropa Ne 34 ot 07.06.2024 1.

Cneunduxanus GoHaa OeHOYHBIX CPEICTB

1. Haznauenue GpoH/JIa OLIEHOYHBIX CPEACTB.

®oHj oOleHOYHBIX cpeAcTB Mo crneunanbHocT 31.05.03 Cromaronorus
(YpoBeHb cCHENMATUTETa) COCTAaBJICH MJig NPOBEICHUS TEKYIIEro KOHTPOJA H
MPOMEXKYTOUHOM  aTTecTali  oOydYaromuxcss MO  JUCHUIIMHE (MOIYIIO)
«ITatonornyeckast puU3nONOTHs, NATOJOTUYECKAS] PUNOIIOTHUS TOJOBBI U LIEH.

2. HopMaTnBHOE OCHOBaHME 0TOOPA COEPKAHMS:

- @enepalibHBIN TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIM CTaHIAPT BBICHIETO
oOpazoBaHus - crenuayurer 1Mo crenuaabHoct 31.05.03. Cromatomorus,
yTBepkaeHHbIM [Ipukasom MuHHCTEpCTBA HAYKM M BBICIIETO OOpa3oBaHUs
Poccniickon @enepanun ot 12 aBrycra 2020 r. Ne 984.

- Ilpodeccuonanbupiii cranmapt «Bpad-cToMaronor», yTBEpkKACHHBIN
nprkazoM MHUHUCTEPCTBA TPyJa U COLMAIbHOM 3amuThl Poccuiickorn denepanun
or 10 mas 2016 r. Ne 227H (3apeructpupoBaH MHHHCTEPCTBOM FOCTHILIMH
Poccuiickoit @enepanuu 2 utons 2016 r., peructparuonssiii N 42399).

- O0wras XxapakTepucTUKa OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI.

- YueOHblii 1J1aH OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBI.

- YcTaB u JoKanbHbIe akThl MHCTUTYTA.

- Pabouwas mporpamma bB1.0.39 Ilatomoruueckas  dusuonorus,
naToJiornueckasi (Pu3MOJIOTHUS TOJIOBHI U IIIEH.



1. Pacnpeueﬂeﬂne TECTOBBIX SaHaHI/Iﬁ 0 KOMIICTCHIUAM

Kon HaumenoBanue HaumenoBanue unaukaropa | Cemectp Howmep
KOMIIETEHIINH KOMIIETEHIINH c(hOpMUPOBAHHOCTH TECTOBOT'O
KOMIIETCHIINH 3aJlaHus
OIIK-9. Cnocoben onenuBath | MOIIK-9.7 JlemoHcTpupyer 4,5 1-16
Mop(hodyHKIIMOHATIEHBIC, | YMEHUE OLICHUBATh
(bu3noNIOrNUeHCKHE MATOJIOTUYECKUE COCTOSHUS
COCTOSIHUS U | M TPOLECChl B OpraHu3Me
MaTOJIOTUYECKUE YeNoBeKa.

NPOLIECCHl B  OpraHU3Me
YeJoBeKa JUIS  PEIICHHs
npodeccuoHaTBLHBIX
3a1a4

2. Pacnipeaesienre 3aJaHMi 10 THIIAM U YPOBHIO CJI0KHOCTH

ba3oBblii Bocnpoussenenue
Tepmunosorus, $hakTbl, mapaMeTpbl, TCOPUU, IPUHITUIIBI
3amanwus ¢ BpIOOpOM oTBeTa. KoMOMHUpPOBaHHbIE 3a1aHHsI
[loBbI11IEHHBIN [IpuMeHeHue 3HaHUM U YMEHMI 17151 pacuera MoKas3aTesiel B SJKOHOMHKE
PelieHre TUNIOBBIX 33a4 C UCIOJIb30BAHUEM SKOHOMUYECKUX METOJIOB
KoMOuHMpoBaHHBIC 3ajaHus. 3aJaHMsI C PA3BEPHYTHIM OTBETOM
Bricoknii [IpuMeHeHue 3HaHUM B HECTAaHAAPTHOW CUTyalluu
Pemenrie HETUTIOBBIX 33134, AITOPUTMBI, JI0KA3aTEIhCTBA, 00OCHOBAHWS
3ajaHus Ha YCTaHOBJIEHUE MTOCIIEIOBATEIbHOCTH U COOTBETCTBUE. 3a/IaHUS C
pPa3BEPHYTHIM OTBETOM
Kon WNunukartop Howmep Tun 3amanus YpoBeHb Bpems
KOMIIET c(hOpMUPOBAHHOCTH 3a/IaHus CJIO’)KHOCTH BBITIOJTHEHHS
€HIUU KOMIIETCHIIUH 3a1aHUS (MuH.)
OIIK-9. | UOIIK-9.7 1 TecroBoe 3ahaHWe | MOBBINICHHBIN | 3-5 MUH
JlemoHCTpUpYyET KOMOMHHPOBAaHHOT
yMeHHue OIICHUBATH 0 THMa ¢ BHIOOPOM
MaTOJIOTHYECKUE BEpHOTO OTBETa M
COCTOSIHUSI U 000CHOBaHHEM
MPOLIECCHI B BbIOOpA u3
OpraHM3Me YeIoBeKa. MIPETIOKEHHBIX
2 TectoBoe 3amaHue | MOBBIMICHHBIN | 3-5 MUH
KOMOMHHPOBAaHHOT
0 TUIa C BBIOOPOM
BEpHOTO OTBETa M
000CHOBaHHEM
BbIOOpA u3
MPEAJIOKEHHBIX
3 TecTtoBOe 3aJaHUE | BHICOKHIA 3-5 MuH
KOMOMHHPOBAHHOT

0 THMa C BBIOOPOM
BEpHOTO OTBETa U
000CHOBaHUEM




BbIOOpa u3
IpeII0KEHHBIX

TecroBoe 3ananue
KOMOMHHPOBAHHOT
0 THUIIA C BBIOOPOM
BEPHOI'O OTBETA U
000CHOBaHUEM
BBIOOpA U3
PEITI0KEHHBIX

BBICOKHUN

3-5 mun

TecTtoBoe 3amanue
KOMOMHHPOBAaHHOT
0 THMa C BBIOOPOM
BEpHOTO OTBETa U
000CHOBaHHEM

BbIOOpA u3
MIPEIJIOKEHHBIX

OBBIIIEHHBIN

3-5 mun

TecroBoe 3amanue
KOMOMHHPOBAHHOT
0 THUMa ¢ BHIOOPOM
BEPHOIO OTBETa H
000CHOBaHUEM

BBIOOpA u3
MIPEJI0KEHHBIX

BBICOKHUN

3-5 mun

TecroBoe 3amaHue
KOMOMHHPOBAaHHOT
0 TUNa C BBIOOPOM
BEPHOTO OTBETa M
000CHOBaHHEM

BbIOOpA u3
PEUI0KEHHBIX

OBBIIICHHBIN

3-5 mun

TecToBoe 3amanue
KOMOMHHPOBAHHOT
0 THTa C BHIOOpOM
BEPHOT'O OTBETA U
000CHOBaHHEM
BbIOOpA U3
MIPEIOKEHHBIX

HOBBIILIEHHBIH

3-5 mun

TectoBoe 3amanue
OTKpI)ITOFO THUIIA C
pa3BEpHYTHIM
OTBETOM

MOBBIIIIEHHBIA

3-5 muH

10

TectoBoe 3amanue
OTKpBITOFO THUIIA C
pa3BEPHYTHIM
OTBETOM

HOBBIIIIEHHBIN

3-5 mun

11

TectoBoe 3amanme
OTKPBITOIO THMNA C
pa3BEPHYTHIM
OTBETOM

MOBBIIIIEHHBIH

3-5 Mmun

12

TectoBoe 3amanme
OTKPBITOrO THMNA C
pa3BEPHYTHIM

HOBBIILIEHHBIH

3-5 Mmun




OTBCTOM

13 TecroBoe 3amaHue | MOBBILIEHHBIA | 3-5 MUH
OTKPBITOTO THIA C
pa3BepHYTHIM

OTBETOM

14 TecTtoBoe 3ajaHue | HOBBIIMIEHHBIA | 3-5 MUH
OTKPBITOTO THIA C
pa3BepHYTHIM

OTBETOM

15 TecroBoe 3ajaHue | MOBBILIEHHBIA | 3-5 MUH
OTKPBITOTO THIA C
pa3BEPHYTHIM

OTBETOM

16 TectoBoe 3amaHue | MOBBIMIEHHBIA | 3-5 MUH
OTKPBITOTO THIIA C
pa3BepHYTHIM

OTBCTOM

3. CueHapml BBINIOJIHEHUSI TECTOBBIX 3aJJaHUH

Tun 3aganus

IToce1oBaTenpHOCTh AEMCTBUI IPU BBIIOJHEHUH 331aHUS

3aﬂaHI/Ie 3aKPbITOI'O THUIIA
Ha YCTaHOBJICHUC
COOTBCTCTBUA

1. BHuMaTeapHO MPOYMTATh TEKCT 33JIaHUS U MTOHATh, YTO B KA4eCTBE
OTBETA OXKHUJIAIOTCS TIaPhI SJICMEHTOB.

2. BuuMarenbHO mpovuTaTh 00a CIIMCKA: CIIMCOK 1 BOIPOCHI,
YTBEPKACHHUS, (DAKTHI, IOHATHUS U T.]I.; CIIUCOK 2 YTBEPKICHHS, CBOHCTBA
00BEKTOB H T.JI.

3. ConocTaBuTh 3JIEMEHTHI CIIMCKA 1 ¢ DJIeMEHTaMHU CIIHMCKa 2,
c(hopMHUPOBATH MaPHI AIEMEHTOB.

4. 3anucarb nonapHo OyKBbI U LU(DPHI (B 3aBUCUMOCTH OT 33aHUS)
BapHAHTOB OTBETA

3aiaHue 3aKphITOro TUMa
Ha YCTaHOBJIEHUE

1. BumMaTenbpHO MMPOYNTATh TCKCT 3aJJaHUSA U ITOHATH, YTO B KaUCCTBEC
OTBCTaA OKHMAACTCA ITOCIICA0BATCIIbHOCTL 3JICMCHTOB.

MOCJIeIOBATEIBHOCTH 2. BHUMaTenbHO MPOYHUTATH MPEII0KECHHBIE BAPHAHTHI OTBETA.
3. IlocTpouTh BEepHYIO MOCIEA0BATEILHOCTD U3 MPEIOKEHHBIX
3IIEMEHTOB.
4. 3anucatb OYKBBI/IUGPHI (B 3aBUCMOCTH OT 33JJaHHs) BApUAHTOB OTBETA
B HY’KHOI 11OCJIeIOBaTENIbHOCTH 0€3 IPOOEoB U
3HAKOB NPENUHAHUS

3amganue 1. BHUMaTeNbHO MPOYMTATh TEKCT 3aJaHHUS M TOHATh, YTO B KadeCcTBE

KOMOHWHHUPOBAaHHOI'O THIIA
C  BBIOOPOM  BEpPHOro
OoTBETa U OOOCHOBAaHUEM

OTBETA OKUJAETCS TOJIBKO OJUH U3 NPEIIOKEHHBIX BAPUAHTOB.
2. BHUMarenpHO NPOYUTATh NPEJIOKEHHBIE BADUAHTHI OTBETA.
3. BeiOpaTh BepHBIi OTBET, HauboJIee BEpHBIN.

BBIOOpA u3 | 4. 3anucath TOJIBKO HOMEp (Wi OyKBY) BEIOpAaHHOTO BapuaHTa OTBETA.
MPEAJIOAKEHHBIX 5. 3anucath apryMeHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA.
3aganue 1. BHumaTenbHO MpOUYMTATh TEKCT 3aJaHUSl M TMOHAThb, YTO B KaueCTBE

KOMOWHHUPOBAHHOTO THUTIA
C BBIOOPOM HECKOJIBKUX
BEPHBIX OTBETOB H
000CHOBaHKEM BBIOOpA
13 TIPEJIOKEHHBIX

OTBETa 0’KUJIAETCSI HECKOJIBKO U3 MPEI0KEHHBIX BAPUAHTOB.
2. BHMMaTenpHO MPOYUTATH MIPEIOKEHHBIE BAPUAHTHI OTBETA.

3. BeiOpaTh HECKOJIBKO OTBETOB, HaU0OJIE€ BEPHBIX.

4. 3anucaTh TOJIBKO HOMepa (WK OyKBbI) BBIOPaHHBIX BAPHAHTOB OTBETA.
5. 3anucaTh apryMeHThbl, 000CHOBBIBAIOIIHNE BHIOOP OTBETOB.

3a,Z[aHI/IC OTKPBITOI'O THIIA

1. BaumarenbHO IMPOYUTATh TCKCT 3aJdHUA U TIOHATHL CYTh BOIIPOCA.




C Pa3BEPHYTHIM OTBETOM

2.Ilpoxymath JOTUKY U IIOJIHOTY OTBETA.
3.3anucarh OTBET, UCIOJIB3YS YETKHE KOMITAKTHbBIE (POPMYITUPOBKH.
4.B ciyyae pacueTHOM 3aJlauu, 3alucaTh PEIICHUE U OTBET.

4. Cucrema OIICHUBaAHHUH BBINNIOJIHCHHUA TECTOBBIX 3a)1aHm71

Howmep
3a/1aHus

VYka3aHus 1o oleHUBaHUIO

Pesynbrar onenuBanus (Oauibl,
IIOJIyYEHHBbIE 32  BBIIIOJIHEHUE
3aJJaHNs/XapaKTEPUCTHKA
IPaBUIbHOCTH OTBETA)

3ajaHre 3aKphITOrO TUIA HAa YCTAHOBIICHUE
COOTBETCTBUSA  CUMTAETCAd  BEPHBIM, €CIIU
MpaBUJILHO YCTAaHOBJIEHBI BCE COOTBETCTBUS
(mo3umuu W3 OJHOTO  CTOJOIAa  BEPHO
COMOCTABJICHBI C TTO3UIIUSAMH JIPYTOT0)

IlonHoe coBnazgeHue C BEPHBIM
OTBETOM oOlleHuBaeTcs 1 6aiom
HesepHbii  oTBET WM €ro
orcyrctBue 0 Oamos

3aIlaHI/I€ 3aKpBITOTO THIIA HAa YCTAHOBJICHHC
MMOCJICAOBATCIIBHOCTU CHHUTACTCA BEPHBIM, CCJIN
[MPpaBUJIBHO YKa3aHa BCs ITOCJIICAOBATCIBHOCTDH

undp

IlonHoe coBnajgeHue C BEPHBIM
OTBETOM oOlleHHuBaeTcs 1 Gamom
Ecnu  pomyimieHsl OMIMOKH WM
otBeT oTcyTcTBYeT ) 6aioB

1-8

3aaHue KOMOMHHUPOBAHHOI'O THUIIA C BHIOOPOM
OJIHOTO BEPHOIO OTBETa U3 MPEUIOKEHHBIX C
000CHOBaHHEM BBIOOpAa OTBETAa CUMTACTCA
BEPHBIM, €CJIM MpPaBUJIBHO yKa3aHa Ludpa u
NIPUBEICHBI KOPPEKTHBIE apryMEHTHI,
UCIOJIb3yEMbIE IIPU BBIOOPE OTBETA

CoBrniazieHue ¢ BEpPHBIM OTBETOM
oueHuBaercs 1 6amiom
HesepHbpii  oTBET
orcyrctBue 0 Oamos

U1 €ro

3aaHue KOMOMHHUPOBAHHOI'O THUIIA C BHIOOPOM
HECKOJIbKUX BapUaHTOB oTBETa u3
IpeUIOKEHHBIX ¢ O0OOCHOBaHHMEM BbIOOpa
OTBETOB CYMTAETCS BEPHBIM, €CJIM NPABUIBHO
yKazaHbl IUGPbHl U MPHUBEAECHBI KOPPEKTHBIE
apryMEHTBHI, UCIIOJIb3yEeMble ITPU BBIOOPE OTBETA

IlonHoe coBnajgeHue C BEPHBIM
OTBETOM OlLieHHBaeTcs 1 6amiom
Eciu  nmomymiensl ommOKku uiu
oTBeT OTCyTCTBYyeT () OasioB

9-16

3ajaHue OTKPBITOTO THIA C PAa3BEPHYTHIM
OTBETOM CUMTAETCA BEPHBIM, €CIH OTBET
COBIIAJAET C OTAJIOHHBIM IIO COIEPKAHUIO H
MIOJIHOTE

IlonHbI NpPaBWIBHBIA OTBET Ha
3aJlaHMe oLleHUBaeTcs 3 6amuiaMu
Ecmu JIOIYIIIEHA oJHa
OLIMOKa/HETOYHOCTH/OTBET
MpPaBWIbHBIA, HO HE MOJHBIA |
Oai,

Econ  pgomymieno Oomee omHOM
OLIMOKHM/OTBET  HENpPaBUIbHBIHN/
oTBeT OTCyTCTBYeT 0 OasioB




TecroBble 3a1aHKs, MO3BOJISIIOLIEE OCYLIECTBJIATH OLEHKY KOMIIETeH M
OIIK-9 (MOIIK-9.7), ycTaHOBJ/IeHHO# padoyeii MporpaMMoii 11 CUMIJIMHbI
(monayasn) b1.0.39 «IlaTosiornyeckasi Gpu3noOJIOTHs, NATOJOTHYECKAS
(pu3uoJI0rus roJIOBLI M Iew» 00pa30BaTe/IbHOM NPOrpaMMBbl 110
cnenuajgbHocTu 31.05.03, CromaTosiorus (YypoBeHb ClIeIUATUTETA)

THUITBI TECTOBBIX 3AJIAHUI:

TecToBOEe 3a7aHHe KOMOMHHUPOBAHHOIO THIIA € BBIOOPOM BEPHOI0 OTBETA H
000CHOBaHNEM BbIOOPA U3 MPeNI0KEHHBIX

3ananue 1.
[TpounTaiite TEKCT, yKa)KUTe€ NPAaBUIbHBIM OTBET M 3alUIIMTE APTYMEHThI, 0OOCHOBHIBAIOILNE
BbIOOp OTBETA

1.Hekpo3 — 3T0:

a) TOTaJIbHOE N3MEHEHHUE B IIUTOILIa3Me TIOBPEXKICHHON KIETKY;
0) TpaHCcopMaLs KIETKU B 3710KaY€CTBEHHYIO;

B) TCHETHYECKHU 3aIPOrpaMMHUPOBaHHAs THOEIb KIIETKH;

') HEOOpaTHUMBIE MTOBPEKICHUS KICTKH;

1) TpouyecKkue HapyIeHUs KICTKH

OrtBer:
Oo0OocHOBaHue:

3ananue 2.
[TpounTaiiTe TEKCT, YKa)KUTE MPAaBUJIbHBII OTBET M 3alUIIMTE apryMEHThbI, 00OCHOBBIBAIOIINE
BBIOOp OTBETA

CMOpHII/IBaHI/Ie sAApa KJICTKHW HAa3bIBACTCA:
a) MUKHO30M;

0) KapHUOPEKCHUCOM;

B) KapHOJIN3UCOM;

T') ayTOJIU30M;

1) HeKpoOr030M

OrtBer:
Oo0OocHOBaHue:

3agadue 3.
[TpounTaiiTe TEKCT, YKa)KUTE€ MPAaBUIbHBIM OTBET U 3alMIIMTE apryMEHThI, 00OCHOBBIBAIOIINE
BbIOOp OTBETA

Honusupyroiee 00iydeHrne 0Ka3bIBaeT HauOOJIbIIIEe BO3ICHCTBHUE:
a) Ha puOOCOMBI;

0) Ha capKoIUIa3MaTHUYECKHUI PETUKYIIYM;

B) Ha S1pO KIIETKH NPH MUTO3E;

') Ha KoMIuteKc ['onbpKY; 1) Ha MUTOXOHIPUH

Ortser:
O0O0CHOBaHUE:



3ananue 4.
[TpounTaiite TEKCT, yKa)KUTe€ NPAaBUIbHBIM OTBET M 3alUIIMTE APTYMEHThI, 0OOCHOBBIBAIOINE
BbIOOp OTBETA

CrenuduueckuM IpOsBICHUEM IMOBPEKICHUS KICTKHU MPU OTPABICHUU [TUAHUIAMU SIBIISICTCS:
a) IeHaTyparus OCIKOBBIX MOJICKYJI;

0) ycuseHue NePEeKUCHOTO OKUCICHUS JTUITUIOB;

B) 0JIOKaJ1a IUTOXPOMOKCH/IA3HI;

T) aluao03;

1) pa3o0IIeHne mpoIeccoB OKuciIeHus u GpochopunupoBanms

OrtBerT:
Oo0OocHoOBaHue:

3ananue S.
[TpounTaiiTe TEKCT, YKa)KUTE€ NMPAaBUJIbHBIM OTBET M 3alULIMTE apryMEHTbI, 00OCHOBBIBAIOIINE
BbIOOp OTBETA

[TomaBiieHue aKTUBHOCTH IIUTOXPOMOKCH/IA3BI SBISIETCS CIIENN(DUISCKUM TIPOSIBICHUEM TTPH:
a) IEHUCTBUM paJHallvy;

0) oTpaBJICHUU ITUAHUAMU;

B) ICWiCTBUU BBICOKOW TEMIIEpPaTypHlI;

I') MEXaHUUYECKOHN TpPaBME;

1) TEHCTBUU aHTUOKCHUAHTOB

OrtBerT:
O0ocHOBaHue:

3aganue 6.
[TpounTaiite TEKCT, YKaKUTe€ NPAaBUIbHBIM OTBET M 3alUIINTE APTyMEHTHI, 0OOCHOBBIBAIOIINE
BBIOOp OTBETA

[IpaBUIBHBIM SIBJISIETCS YTBEPKICHUE:

a) BHYTPUKIIETOUHBIM anuA03 W TUNEPTUApPUS KIETOK SBISIOTCA CTPOTO cCrenu(UuuecKum
MPOSIBIICHUEM MTOBPEKICHUS KIIETKU;

0) TMOBBINIEHHWE TMPOHUIIAEMOCTH KJIETOYHBIX MeMOpaH SBISETCS CTPOro CrenuuyecKum
MPOSIBIICHUEM MTOBPEKICHUS KIIETKU;

B) TIOBBIIICHUE TPOHUIIAEMOCTH KJIETOYHBIX MEMOpaH COMPOBOXKIAET JI000€ MOBPEKICHHIE
KIJIETKU;

T') CIIOCOOHOCTH K OKPAIIMBAHUIO TTOBPEKICHHON KIETKU CHIYKAETCS;

1) DJIEKTPOIPOBOTHOCTH TTOBPEXKIEHHBIX KIIETOK OOBIYHO CHIYKACTCS

OTtBeT:
O0o0CHOBaHUE:

3ananue 7.
[IpounTaiiTe TEKCT, YKaXXUTE NMPAaBWIBHBIA OTBET M 3alUIIATE aPTyMEHTHI, 00OOCHOBHIBAIOIINE
BBIOOp OTBETa

Pa3Butuio oreka KJIeTKU MpU NOBPEKICHUN CIIOCOOCTBYIOT:
a) MOBBIIIEHUE KOHIIEHTPAIIMN BHYTPUKJIETOUHOTO HATPUS;



0) MOBBIIIEHNE KOHLIEHTPALIMHN BHYTPUKIETOYHOTO KAJIHS;

B) MOBBILICHNUE MPOHUIIAEMOCTH LIUTOIUIA3MATHIECKON MEMOpaHbI 17151

MOHOB;

I') yTHETeHUE aHa’pOOHOTO0 TIIUKOIN3a; /1) CHIKEHHUE TUAPOPHILHOCTH HUTOILIA3MbI

OrtBer:
O0ocHOBaHUeE:

3amanue 8.

[TpounTaiiTe TEKCT, YKOKUTE MPABUIBHBIA OTBET W 3aNUIIMTE apTyMEHThI, 0OOCHOBBIBAIOIINE
BBIOOp OTBETA

VYkaxuTe MeXaHU3Mbl TOBPEKICHUS KIETKH:

a) MOBBIMICHUE COMPSHKEHHOCTH OKUCIUTEILHOTO pochoprinpoBanus;

0) nmoBbIlIEHNE aKTUBHOCTU (hepMEeHTOB cucTeMbl penapauuu JJTHK;

B) YCHJICHHE CBOOOTHOPAMKAIBHOTO OKUCIICHUS JIUITH/IOB;

T') BBIXOJ IU30COMANIBHBIX ()EPMEHTOB B THAJIOIJIA3MY;

1) aruao3

OrtsBer:
OO0ocHOBaHUeE:

TecToBOE 3a1aHNE OTKPHITOr0 THIA ¢ PA3BEPHYTHIM OTBETOM

3aganue 9.
[IpounTaiiTe TEKCT M 3aIMIIUTE Pa3BEPHYTHI 00OCHOBAHHBIA OTBET

[ToBpexaeHne KIETKU MOKET BO3HUKATh BCIIEICTBUE U3MEHEHHUS €€ FeHETUYECKOM MporpaMMbl
npu:

OrtBer:

3ananue 10.
[TpounTaiiTe TEKCT U 3alMILINTE pa3BEPHYTHIH 000CHOBAHHBIA OTBET

VYKaXuTe NPUYUHBI THIIEPTUAPATALNN KIETKHU IPU TOBPEXKICHNUU:
Ortser:

3aganue 11.
[TpounTaiiTe TEKCT M 3aNMIIUTE Pa3BEPHYTHIH 000CHOBAHHBIN OTBET

Kakue 13 nepeuncieHHbIX HUKE TIOKa3aTellel CBUAECTEILCTBYIOT O IIOBPEXKIECHUN
TpaHCMEMOPAHHBIX HOHHBIX HACOCOB?

OTtBeT:

3amaunue 12.
[TpounTaiiTe TEKCT M 3aNMIIUTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET

qpe3MepHa5{ aKTUBalus CBO60,[[HOpa,I[I/IKaJ'ILHLIX " MEPCKUCHBIX peaKI_II/Iﬁ BBI3bIBACT:



OrtBerT:

3aganue 13.
[TpounTaiiTe TEKCT M 3aIMIIUTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET

[TokazaTenem MOBPEXKICHUS KIETKH SIBIISICTCS:
Ortser:

3ananue 14.
[IpounTaiiTe TEKCT U 3aIUIINTE Pa3BEPHYTHI 000OCHOBAHHBIN OTBET

YeM CONMPOBOXKIACTCS YBEIMYCHUE COACPNKAHHMS CBOOOTHOTO HMOHU3WPOBAHHOTO KAJIBIIAS B
KJIIETKE?

Ortser:

3amauue 15.
[TpounTaiiTe TEKCT U 3aNMIIUTE Pa3BEPHYTHIH 0OOCHOBAHHBII OTBET

[TpuurHO# MOBpeXkIeHUS] MEMOpaH KJIETOK MOTYT OBITh:
OrtBerT:

3amaunue 16.
[IpounTaiiTe TEKCT M 3aIMIIUTE Pa3BEPHYTHI 00OCHOBAHHBIA OTBET

HazoBuTe MeXaHU3MEBI MOBPECIKACHHUA KIICTOYHBIX MCM6paHZ

Ortser:



Kiroum K TeCTOBBIM 32JaHUAM 110 JUCHUILJINHE (MOXYJIIO)
b1.0.39 «IlaTtonornyeckasi pu3noJI0rus, NaToJorudeckas Gusnoaorus

roJIOBbI 1 IICHN»
3aganue 1.
OtBeT: T
O6ocHoBaHUE:
HeoOpaTtumMple TOBpPEXKICHHUSI KJICTKH, IMPH KOTOPBIX IPOHUCXOJHWT €€ THOENb B pe3yJbTare
pa3IMYHBIX BO3JICHCTBU, TAKUX KaK TpaBMa, WH(MEKIHs, OTPaBICHUE U JP.

3aganue 2.

OTBeT: a

O6ocHoBaHUE:

[IukHO3 - 3TO CMOpIIMBAHHUE sApa KIETKH, COMPOBOXKIAIOIIEECS YIUIOTHEHHEM XpoMaTHHa U
KOHJICHCALlUEN XPOMOCOM.

3ananue 3.

Ortser: B

ObocHoBaHMueE:

HoHnuzupytouiee 061yuyeHre OKa3bIBaeT HanOOIIblIee BO3AEHCTBUE HA SIIPO KIETKU IPU MUTO3E,
Tak kKak B 3T0T MomMeHT JIHK Haxomutcs B Hanbosiee ysa3BUMOM COCTOSIHMM M3-3a pa3zesieHus u
PEIUINKALINH.

3amanue 4.

OTBeT: B

O0ocHOBaHHE:

IpH OTPABIICHUW IUAHUJIAMH IIPOMCXOIUT OJIOKaZa IMTOXPOMOKCHIA3bI, YTO MPHBOIUT K
HApYLICHUIO MPOIIECCOB OKUCIEHUA U (hochopunrpoBaHus. ITo crenupuyeckoe MposBICHUE
MOBPEKACHUS KJIICTKH TP OTPABJICHUY I[THAHUIAMHU.

3agandue 5.

OtBeT: 0

O06ocHoBaHUE:

MOJIaBJICHNE AaKTHUBHOCTH ITUTOXPOMOKCH/IA3bl SIBISIETCA CHEIU(PUYECKUM TPOSIBICHUEM NIpU
OTpaBJICHUH [HAHUJAMH, TaK KaK [TUAHUIBl UMEHHO OJIOKHPYIOT 3TOT (PEpPMEHT, YTO BBI3BIBACT
HapyIIeHHE MPOLIECCOB OKUCTEHUS U (pochopummpoBaHusl.

3ananue 6.

Otger: B

O06ocHOBaHUE:

[ToBbIlIEHNE MPOHUIIAEMOCTH KJIETOYHBIX MEMOpaH (IPOHUKHOBEHHUE BHEIIHUX BEUIECTB B KIIETKY
WIIN BBIXOJ] COJIEPKUMOTI0 KJIIETKH Hapy»Ky) 4acTO COIPOBOKIAET pa3IMyHbIe BUJIbI TOBPEKICHHUS
kneTku. Hampumep, pu ¢puznyeckom BO3AeCTBIM Ha KIIETKY (TpaBMa, yAap, pa3pbiB) MEMOpPaHbI
MOTYT OBITh TOBPEXICHBI, YTO MPUBOAUT K YBEIMUYCHHUIO IPOHUIIAEMOCTH U MPOHUKHOBEHUIO B
KJIETKY Pa3JIMYHBIX BELIECTB, BKJIIOYAsi HOHBI U MOJIEKYJIbI, KOTOPbIE OOBIYHO HE TPOHUKAIOT Yepe3
MHTAKTHbIE MEMOpPaHBbI.

3amanue 7.

OTBeT: a

OO0ocHOBaHHE:

YBEJIMUEHUE MPOHHUIIAEMOCTH ITUTOIIA3MAaTHICCKOW MEMOPAHBI JUISI MOHOB TIPUBOJIUT K BBIXOY
HATPHUS U3 KJIIETKHA U BXOJY BOJBI 32 HUM, YTO CITIOCOOCTBYET OTEKY KJICTKH.



3amanue 8.

OTBeT: B

ObocHoOBaHUE:

CBOOOIHBIC PAJUKAIBI SBISIOTCS OUYEHb AKTHBHBIMU YaCTUIAMH, CIOCOOHBIMU IOBPEXKIATH
KJICTOYHbIE MEMOpPAHBI M JPyrue KICTOYHBbIC KOMIIOHCHTBI, YTO HPHBOIAUT K JaJIbHECHIIIEMY
MOBPEKACHHUIO KIICTKH.

3aganue 9.

OTBerT:

W3MEHEHUH SKCIPECCUU reHOB. MI3MEeHeHre 3KCIIPEeCCUH IeHOB B KJIETKE MOXKET MPUBECTH K COOFO
B CHUHTE3¢ OCNIKOB, (DEPMEHTOB M IPYTHX BAKHBIX MOJICKYJI, YTO B KOHCYHOM HMTOTE MOXKET
HAPYIINTh €€ HOPMAIbHBIC PYHKITUHN U IPUBECTH K MIOBPEKICHUSIM.

3aganue 10.

OTBerT:

necTabun3aus MeMOpaHbl U TPOHUKHOBEHUE BOJBI B KJIETKY. [Ipy MOBpEXICHUN KICTOYHOU
MeMOpaHbI MOXKET IPOUCXOAUTh A€CTA0MIN3AIINS 3TOI MEMOPAHBI, YTO MPUBOAUT K YBEIUYCHHON
MIPOHUIIAEMOCTH JIJIsl BOJIBI. B pe3ynbraTe Bojia HAUMHAST aKTHBHO MOCTYTATh B KJIETKY, BHI3BIBAs
€€ OTEYHOCTH (TUIIEPTUAPATAIIHIO).

3amanne 11.

OrtBer:

cHmkeHne akTUBHOCTH Na+/K+ AT®a3el. AktuBHOCTE Na+/K+ AT®as3ml - KI1104eBOro HOHHOI'O
Hacoca, OTBETCTBEHHOTO 3a MOJJAEepKaHUE MOHHOTO Oaynanca B kieTke. CHIKEHHE aKTUBHOCTHU
stoii AT®a3bl MOKET yKa3bIBaTh HA HApYyIIEHHE padOThl HOHHBIX HACOCOB U, KaK CJEJICTBUE, Ha
MOBPEXICHHE TPAaHCMEMOPaHHBIX HOHHBIX HACOCOB.

3amaunue 12.

OTBeT:

MOBPEXKICHHUE KJIIETOK M TKaHew oprann3ma. CBOOOIHBIC paJiuKallbl M IEPEKUCH, 00Pa3yIOIIUeCs
B pe3yJbTaTe pa3NuyHbIX (PU3MOJOTUYECKUX M MATOJOTHYECKHX MPOIECCOB, MOTYT MOBPEXKIAThH
KJICTOYHBIC MEMOpPaHbI, OSJIKH, HYKJICHHOBBIC KUCJIOTHI M TIPOYHE KICTOYHBIE KOMITOHEHTHI. DTO
MOJKET MPUBECTHU K JIE3MHTErpallui MeMOpaH, HapylIeHuo cTpykTypsl 0enkoB u JJHK, a takxke
AKTHUBAIMM BOCTAJUTENBHBIX IPOIECCOB. B pe3ynbrare TakoW aKTHBAIIMM MOTYT BO3HHKATh
pa3iuuHble 3a00J1eBaHUs, TaKue KaK aTepOoCKIepo3, pakK, 1uadeT u ap.

3amanue 13.

Ortser:

[Tokazarenem MOBpEXICHUS KIETKH SBISETCS M3MEHEHHE MPOHUIIAeMOCTH ee MeMOpaHsbl. [Ipu
MOBPEXKJACHUH KJIETOYHOW MEMOpaHBI MPOUCXOJHWT HAPYIICHHE HMOHHOTO OajaHca, 4TO MOXKET
MPHUBECTH K MPOHUKHOBEHHIO B KJIETKY BPEIHBIX BEIIECTB M BHIXOAY U3 Hee MoJe3HbIX. Takxke
MOBPEKICHUE KIIETOYHOW MEMOpPAaHBI MOYKET BBI3BATh YTEUKY OCIKOB M (PePMEHTOB M3 KIICTKH,
YTO SBJISIETCS MPU3HAKOM TOBPEXKICHUS U (YHKIIMOHATHLHOTO PACCTPOMCTBA KIETKU.

3amanue 14.

OTBeT:

YBenuueHue coaepKaHusi CBOOOJHOTO MOHU3UPOBAHHOTO KaJbIHs B KIETKE COMPOBOMXKIAETCS
aKTHUBaIMel MHOXKECTBA (PEPMEHTOB U IIPOTEHHOB, 3aBUCAIINX OT KAJIBIHA. DTO MOXKET IPHUBECTH
K TIOBPEXJACHUIO KIETOYHBIX CTPYKTYpP, aKTUBAUU (EPMEHTATUBHBIX MPOIECCOB, U3MEHEHHIO
KJIETOYHOTO METa00IM3Ma U JIaXKe BHE3AITHOMY KJICTOYHOMY THOCIIH.

3aganue 15.



Ortser:

[ToBpexxneHne MeMOpaH KJIETOK MOXKET OBITh BBI3BAHO PA3NUYHBIMHU (PAaKTOpaMM, TAKUMHU Kak
TpaBMa, BO3/ICHCTBHE TOKCHYHBIX BEIIECTB, BUPYCHbIC MH(PEKINH, U3MEHEHHS B OKPY’KarOIIEH
cpene W mpenmnoiaraembie reHerudeckue aedextol. IloBpexaenue mMeMOpaH KIETOK MOXKET
NPUBECTH K HApPYUNICHHWIO MX LEJIOCTHOCTH, W3MEHEHUIO IPOHHUIAEMOCTH, aKTHBALUH
BOCTIQJIUTENIBHBIX MPOLIECCOB, allONTO3y WIM HEKPO3y KIETKH. B pe3ynbraTe Takux NOBPEKICHUN
MOTYT BO3HHUKAaTh pa3IHyHble 3a00JeBaHUS, BKIIOYas HWMMYHHBIC, OHKOJOIMYECKHE WU
HEBPOJIOTUYECKHUE.

3aganue 16.

OTBerT:

MexaHnueckoe, XHUMHYECKOE, TepMHUYECKoe H (PHU3MYecKoe BO3/ACHCTBHE MOTYT BHI3BATh
HapylIeHUs B IEJIOCTHOCTH KJIETOYHOM MemOpaHbl. HapyieHue Ie0CTHOCTH MeMOpaHbI
MPUBOJIUT K yTpare ee (PYHKIUHU, YTO MOKET MPHUBECTH K MPOHUKHOBEHHUIO B KJIIETKY BPEIHBIX
BEIIIECTB, a TAK)KE HAPYIICHUIO 0OMEHa BEIIECTB U HOHHOTO Oananca. Kpome Toro, moBpexaecHHas
MeMOpaHa MOXXET BBI3BaTh AKTHBAIMIO CBOOOIHO-PATUKAIBHBIX PEAKIUH W BOCHAIHTEILHBIC
MPOLIECCHI, YTO TOMOTHUTENBHO YXYIIIUT COCTOSIHUE KIETKHU.
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