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MHMNHOBPHAYKHU POCCHU
@” denepanpHOE rOCYIaPCTBEHHOE OIO/KETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucouminHel "MosekyisipHast pU3H0IOTHS M SHAOKPHHOJIOTHU'" 110 HAIIPABJICHHUIO IT0JITOTOBKU
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1. IEJIX OCBOEHUA N CHUITJINHBI

Ienpro m3ydeHns: TUCIUITIAHE! "MoekynsapHast GH3HOJIOTHS U SHIOKPHHOJIOTHS" SIBIsieTCS ChOpMHUPOBATh Y CTYAEHTOB
IEJIOCTHYIO CUCTEMY 3HAHUH B 001aCTH OMOXMMHUH TOPMOHOB, UX POJIM B PeaTH3alii MEXaHN3MOB OMOXMMHUUYECKHUX,
(hU3HONOTHYECKUX, TEHETHUECKUX 1 UMMYHOJIOTHYECKUX MPOLIECCOB, YTO HEOOXOAUMO /sl OBIAJCHUS METO0JIOTUEH
MOJICKYIISIPHOW M TPAHCIAMOHHON MEIUIIMHEI, KBUTH(HUIINPOBAHHOI U BCECTOPOHHEH OICHKH (DYHKIIHOHHPOBAHHS
OpraHu3Ma Ha KJIETOUHOM U MOJIEKYJIIPHOM YPOBHSIX U OCYIECTBIECHUS UCCIIEN0BAaHUN, OCHOBAaHHBIX HA MOJIEKYIIIPHOI
JUArHOCTHKH M HANIPAaBICHHBIX HA JOKIMHUYECKOE BBIABICHHE PA3IMUHBIX COIIMANBHO 3HAUMMBIX 3a00/IeBaHuUil.

3a/:[aanI/1 N3YUCHUA TUCHUIUINHBI ABJISIOTCA:

- (hopmMHpoOBaHKE 3HAHHUH 0 MEXaHU3MaX MOJICKYISIPHO-(H3HOIOTHIECKHUX MIPOIIECCOB, MPOUCXOAAIINX B )KHIBOM OPTaHU3ME B
HOPME U TTaTOJIOTUH; 0 OMOXUMUHU FTOPMOHOB, MEXaHU3MaX MX TPAHCIOPTA, peLeNIiy, (GakTOPOB POCTa;

- popMupOBaHUE YMEHUI OPraHU30BBIBAThH U TUIAHUPOBATH UCCIEOBAHUS (PH3HOIOTUICCKUX M OMOXHUMUYECKUX MPOIIECCOB,
MPOUCXOIAIINX B KIETKE UeloBeKa, AEUCTBHUS TOPMOHOB U BEILIECTB, HHTUOUPYIOUINX UX JISHCTBUE, B MPAKTHYECKUX LIENAX;

- (bOpMI/IpOBaHI/Ie HaBbIKOB OpraHu3anu U NpoBEACHUSA (1)I/I3I/IOJIOFI/ILISCKI/IX OKCNIEPUMEHTOB C UCIIOJIb30BAHUEM METOJI0B
(I)I/ISI/IO.]'IOI‘I/II/I IIpyu UCCIIEJOBaAHNU (I)yHKI.lI/IOHI/IPOBaHI/IH KIIETKU, IPUMEHCHUA TCPMHUHOJIOTUN MOJ'IeKyHHpHOﬁ (I)I/I3I/IOJ'IOFI/II/I n
SHAOKPHUHOJIOTHH.

PeSyJ'ILTaTLI 06yLI€HI/IH O JUCUUINIMHE HAITpaBJICHBI HA JOCTHXKCHUEC NHAUKATOPOB!:

VYK-4.3. iMeeT HaBBIKH aKaJIeMUYECKOTO U MPO(PECCHOHANBEHOTO B3aUMOACHCTBHS, B TOM YHCIIC Ha HHOCTPAHHOM(BIX) SI3BIKE

(ax).

OIIK-1.1. O6namaer pyHAaMEHTATBHBIMU H TIPHKJIAHBIMHA 3HAHUSIMH B 00JIaCTH MEIHIIMHBL, OUOIOTHH U IPYTHX
€CTECTBEHHOHAYYHBIX HAIIPaBIICHUH.

OIIK-1.2. JIleMOHCTpHpYET YMEHIE IPAMEHATH U HCIIONB30BaTh (PyHIaMEHTaIbHBIC U IPUKJIaTHBIC 3HAHUS B 00JIaCTH
MEIUIHBI, OMOJIOTUH U IPYTHX €CTECTBEHHOHAYIHBIX HAMIPABICHUHN JIJIsl IOCTAHOBKY U pellleHUs MHPOPMAIMOHHO-
AHATMTUYCCKUAX U HAYYHO-UCCIICA0BATEILCKHX 3a/1a4.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: 51.0.04.04

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0IIerocs:

Bbuonorus

Opl"aHI/I'{CCKaH XUMUA

AHaToOMHUS YeJloBeKa

OO01as 1 HeoOpraHu4ecKasi XUMHs

I'ucronorus, SMOPUOIOTHS, IUTOIOTHS

dusnongorus

Hayuno-uccnenoBarensckas padoTa (MoIydeHHe IePBUYHBIX HABBIKOB HAyIHO-HCCIIE0BATEIbCKON paboThI)

061113.5[ I1aTOJIOIus, IATOJOTHUYCCKAsA aHAaTOMMUA, ITaTOJIOTHMYCCKast (bPISI/IOJ'IOl"I/ISI

2.2 JINCUMILIMHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOCHHE JIAHHOI JUCHUILTHHBI (MOLYJIs1) HEOOXOUMO KaK
npeuecTByoniee:

Knuanueckas IMpaKTUKa

OHIIOKPUHOJIOTH

OpFaHI/IBaL[I/Iﬂ HaY4YHBIX U MEINKO-OMOJIOTHIECKUX HCCIIEIOBaHUI

Hayuno-uccnenosarenbckas pabora

IToaroroBka k ciade u ciada roCyJapCTBEHHOI'O 3K3aMCHa

[IpennumniomHas npakTuka

HOIIFOTOBKa K IpoucaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaHH(l)HKaI.[PIOHHOﬁ pa6OTLI

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIINHBI
(MOJIY.JIsT)

YK-4: Crioco6eH NpUMEHSITH COBPeMeHHble KOMMYHUKATHBHBIE TEXHOJIOIHHU, B TOM YHCJ€e HA HHOCTPAHHOM(BIX)
si3bIKe(aX), AJI51 AKATEMAIECKOT0 H MPO(eCCHOHATBLHOT0 B3aHMOIeiiCTBHSA

3HaTh:
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Hns noctmxenust YK-4.3 3HaTh: METOJIBI MOUCKA M HCTOYHUKY MH(POpMaIun B 001acTi QpyHIaMeHTaTIbHON MEAUIINHEL, B
TOM YHCJIe HA MHOCTPAHHBIX S3bIKaX.

YMmerb:

Jnsa goctwxenus: YK-4.3 yMerb: UCoNb30BaTh HAyIHYIO HHPOPMALIUIO U3 001aCTH MOJIEKYIIIPHOH (pr3nonoruu u
SHIOKPUHOJIOTHH, B TOM YHCIIC HA HHOCTPAHHBIX S3bIKaX, A1 pa3pabOTKH MEPOIPUSTHI, HAIIPaBICHHBIX HA COXpaHEHHE U
YKpPEIIEHHE 340POBbsI HACETICHHUS.

Baanern:

Jisa noctmxenns YK-4.3 BnageTs: HaBBIKAMU aKaJEMIYECKOTO M PO(eCCHOHATFHOTO B3aNMOICHCTBHSA, B TOM YHCIIE Ha
HMHOCTPAHHBIX SA3bIKAX.

OIIK-1: Cnioco0eH ucnonp30BaTh U NPUMEHATH (PYHAAMEHTAJIbHBIEC U MPUKJIATHbIE MeIHIHHCKHE,
eCTeCTBEHHOHAYYHBbIE 3HAHNS 1JIsl TOCTAHOBKH W PellleHUsI CTAHIAPTHBIX 1 HHHOBAIMOHHBIX 3a1a4
npodeccuoHAIBHOI TeATeTbHOCTH

3HaTh:

JIJI}I JOCTHKCHU A OIIK-1.1 3HaTh: MEXaHU3MBI 6I/IOXI/IMI/I‘{eCKI/IX, (bI/IBI/IOJIOI‘I/I‘-IeCKI/IX, TCHCTHYCCKUX 1 UMMYHOJIOTHYCCKUX
IMPONECCOB, MPOUCXOIAAIINX B KIICTKE YEJIOBEKA.

I[J'IH JOCTHIXCHUA OIIK-1.2 3HaTh: OCHOBHbBIE ITOHATHS U MCETOIbI OHOJIOTHH K (bI/ISI/IOJIOI‘I/II/I JJI1 TIOCTAaHOBKH M pECIICHUSA
I/IH(bOpMa[II/IOHHO-aHaJ’II/ITI/IqGCKI/IX 1 HAYYHO-HCCIICA0BATCIIbCKUX 3a1a4.

Ymers:

Js moctmxenns OIIK-1.1 yMeTh: IpUMEHATH pa3IHYHbIe (PH3NOJIOTHIECKHE, OMOXMMUYECKHE TOHATHS M METOIH,
HEOOXOANMBIE TIPH HCCIECTOBAHNY COCTOSHHS CHCTEM OpPTaHH3Ma.

Jnsa goctmwxenust OIIK-1.2 ymeTb: oOpraHU30BBIBATh U OCYIIECTBIATH (PyHIAMEHTAIbHBIE U PUKJIaIHbIE POEKTHI IO
U3Y4EHHIO (PU3HUOIOTHYECKNX ¥ OMOXUMUYECKHX IIPOLECCOB, IIPOUCXOAIINX B KIIETKE YEIOBEKa, JUIs BBISIBICHUS
B3aMMOCBS3M OHOXMMIYECKUX, (PU3HOIOTHUECKNX, TEHETHUECKUX 1 UMMYHOJIOTHYECKHUX TIPOIECCOB, IPOUCXOIAIINX B
KJIETKE YEI0BEKa.

Baanernb:

Jnsa noctmxenust OIIK-1.1 BnageTs: HaBBIKAMHU HCIIOJIB30BAHMS METOI0B (PH3HOIOTUH, OMOJIOTUH IIPHU UCCIETOBAHUI
(hyHKIIMOHUPOBaHMSA KJIETKH, TKAHU WU LIETOCTHOTO OpraHu3Ma.

Jns noctmxenunst OTIK-1.2 BnaseTh: HaBbIKAMU PUMEHEHHS U UCTIOJIH30BaHUS (YHIAMEHTABHBIX U TIPUKITATHBIX 3HAHWH
MEXaHU3MOB MOJIEKYISIPHO-(DU3NOIOTHUECKHUX MPOIIECCOB, MPOUCXOISAIINX B )KUBOM OpTaHU3ME, JIJIsl BOSMOKHOCTH PaHHEH
JUArHOCTHKH 3a00JIeBaHUH U POUIAKTUKY 3a00JI€BaHUM.

B pe3yibTaTe 0cBOCHHS JUCHMILINHBI 00yYaIOLIUICS 10JKEeH

3.1 |3narn:

3.1.1 | ocHOBHBIE OHATHUS U METObI (PH3UOIOTHHU, MOJICKYIISIPHO-(PU3HOIOTHUECKIE MEXaHU3MBI TIPOLIECCOB,
IIPOUCXOIAIIUX B )KHUBOM OPraHU3ME B HOPME U NaTOJOTHH, & TAKXKE BO3MOXKHBIE IIPUUMHBl HapYLIECHUH,
MOJIEKYIIpHBIE MEXaHU3MBI TPAHCIIOPTA, PEIEIINHU U TPAHCIYKIIMU CUTHATIOB TOPMOHOB B KJIETKE, (DAaKTOPOB
pocrTa B, a TAK)KE UX 3HAYEHUH B UHIUBUAYaJIbHOM PA3BUTUU OPraHU3Ma.

3.2 | YMeTh:

3.2.1 | npuMeHSTh pa3nuyuHble (QU3HOIOTHIESCKUE TIOHITUS U METOABI, HEOOXOIUMBIE IIPH UCCIICIOBAHHU COCTOSHUS
Pa3IMYHBIX CHCTEM OPraHM3Ma; OPraHU30BbIBATH U OCYLIECTBIISTh IPUKJIAJHBIC M IIPAKTHYECKHUE IPOCKTHI 110
H3Y9CHHUIO (PU3HOIIOTHYCCKIX H ONOXMMHYECKHAX IPOLIECCOB, TPOMCXOIAIINX B KJIETKE YETIOBEKa;
HCIIOJNIF30BaTh MOTydEHHbIEC 3HAHUS IS pa3pab0TKH MEPONIPHATHH HAIIPABICHHBIX HA COXPAaHEHHE U
YKpeIUIEHNE 310POBbsI HACEIICHUS, TNIAHMPOBATh UCCIIEJOBaHUE JICHCTBHSI TOPMOHOB, ()aKTOPOB POCTA, a TAKXKE
BEIIECTBA, MHTMONPYIOIINE UX JACHCTBHUE, B IPAKTHIECKUX LIEIX.

3.3 | Bmagern:

3.3.1 | HaBBIKAMM OpraHHU3ALMH U MPOBEICHNUS (PU3UOIOTHYECKUX SKCIIEPUMEHTOB C UCIOIb30BaHUEM METOJ0B
(hM3n0I0THN TP UCCIICNOBAaHUH (DYHKIMOHUPOBAHHS KJICTKH, TKAHH MM LIENIOCTHOTO OpraHu3Ma s
BBISIBIICHHS B3aMMOCBSI3H (PU3MOIOTHYECKUX TIPOIECCOB, @ TAKXKE JUI BOSMOXKHOCTH PaHHEH TUaTHOCTHKH
3a00eBaHU ¥ MTPOPUIAKTUKY 3200JI€BaHHIA, TEPMUHOJIOTHENH MOJIEKYISIPHON SHAOKPUHOJIOTUN
CIIOCOOHOCTBIO aHATM3UPOBATh, @ TAKXKE UCIIONB30BATh HAYIHYIO HH(OPMALMIO 3TOH 001acTel HayKH.
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4. OFbEM JUCIHUIIJIMHBI (MOAY JIS)
OOwas TpyaoeMKocTb 63ET
YacoB 1o y4eOHOMY ILIaHy 216 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIE
ayAUTOPHBIE 3aHITHS 152 9K3aMeHbI 6
caMocTosiTeNbHas paboTa : 46 3a4eTsl 5
4acOB Ha KOHTPOJIb : 18
5. CTPYKTYPA U COAEP)KAHUE JUCLHUIIJINHBI (MOIYJIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BU/A 3aHATHS/ Cemecr | Hacos JlutepaTtypa
3aHATH p / Kvypc
Pazgen 1. MosekyJisipHasi OpraHu3anys KJIETOYHbIX CTPYKTYP U
MEKKJIETOYHOr 0 B3auMojeiicTBUs.

1.1 1. BBenenue B MOJEKyIpHYIO pu3noI0rui0. MosekyasipHas 5 2 JI1.1 J11.2J12.1
opraHm3aIys ONoJOrnIeckux MeMopaH. /JIex/ 21223324

1.2 2. MonekynsipHasi OpraHu3anus HaqMeMOPaHHBIX CTPYKTYP. 5 2 JIT.1JIT1.2J12.1
MonexynsipHasi OpraHu3anys urockenera. /Jlex/ 212233

1.3 3. MexKIIeToYHbIe KOHTAKTHI. /JIek/ 5 2 JIT.1 JI1.2J12.1

2102233

1.4 1. MemOpaHHBI€, IIUTOIIIA3MATHIECKUE U SJIEPHBIE PEIICTITOPHI. 5 4 JIT.1JI1.2J12.1
OCHOBHBIC KJIACCHI PEIIENITOPOB TI0 YHUCITY TPAHCMEMOPAHHBIX TOMEHOB. 2132053 54
Krnaccugukamst 6eTKOBBIX PELENTOPOB 110 MEXaHU3MY Mepeaadn
BHEKJIeTOYHOro curHana. /I1p/

1.5 2. Bo3byaumocts. CpaBHeHHE BO30yAHMOCTH HepBa U MbILIIIbL. [Toporu 5 2 JI1.1 J11.2J12.1
pasapakeHus. MexaHu3Mbl pabOThl HOHHBIX KaHAJIOB 1 HOHHBIX HACOCOB. 213233
DddexTrr 610KaTOPOB MOHHBIX KaHAIOB 1 HacocoB. /IIp/

1.6 MomnekynsapHast OpraHu3aIys OnoJIorHIeckux MeMOpaH. PerenTopHsIit 5 8 JI1.1 J11.2J12.1
anmapaT KJIeTKH. MeXK/IeToYHble KOHTaKThI. /Cp/ 212233 24

1.7 MonekynasipHble MEXaHU3MbI BO30YIUMOCTH HEPBHBIX U MBIILICUHBIX 5 8 JI1.1 J11.2J12.1
kierok. /Cp/ 31323354
Pazgen 2. MosekyJisipHble MeXaHH3Mbl BHYTPH- U MEKKJIETOYHOI0
Tpancnopta. CuHaNTHYeCKAs epeaaya.

2.1 1. TpaHcIIOpT BemecTB Yepe3 MeMOpaHy: o0IIee IpecTaBlICHHUE, 5 4 JI1.1 J11.2J12.1
MIPUHIUITBI ¥ THIBL. [IPUHIMITBI X TUITBI KJIaCCH(PHUKAIMNA. AKTHBHBIN U 213253 54
TTACCUBHBIN THITBL. J[Ba OCHOBHBIX KJIacca MEMOPAaHHBIX TPAHCIOPTHBIX
6enxoB: Tpancnopreps! Kananel. Moneky/IsipHbIe MEXaHU3MBI
MeMOpaHHOTO TpaHcopTa. Be3uKyssIpHBIN TpaHCIOPT BEIIECTB Yepe3
MeMOpaHy. DK30LUTO3 JTU30COM. DHAOLMUTO3. ParounTos.
®daronutHpyromue kietku. [Tunonuros. PenenroponocpeaoBanHblit
SHI0LUTO3. Perymupyemsrii sx3o1uro3. /Jlex/

2.2 2. TpaHCIIOPT BEIIECTB Yepe3 MeMOpaHy: o0IIre MpeacTaBIeHus 00 5 4 JI1.1 J11.2J12.1
HMOHHBIX KaHajlaX. AKTHBHBINA TPAHCIIOPT Yepe3 MeMOpaHy KICTKH. 2132353
[TpHUHIUIIEI MOJIEKYJIIPHON OpPTaHU3AIH PA3TUIHBIX HOHHBIX KaHAIOB
(Na, Cat+, cemeiictBo Kv-kananos, Kca). oHHbIe KaHAJIBI 1
3NEeKTpUUECKUe cBOIcTBa MeMOpaH. JIurana-ynpasiseMble HOHHbIE
KaHasbl. MexaHOYyBCTBUTEIbHbIE KaHabL. [[3TUKIIaMI U J0OKa3aTENbCTBO
paboOTHI OTAGNBHBIX KAaHAIOB ITO0 MPUHIUITY «BCE WIIH HI4Yero». /JIex/

2.3 3. MonekynsipHble MEXaHU3Mbl CHHANITHYECKO# mepemayn. /JIex/ 5 4 JIT.1JI1.2J12.1

212233

2.4 4. CurnanbHele cucteMsl. [1yTu nepenauu cursana BHYTPb KJIETKH: 5 4 JI1.1 J11.2J12.1
BHYTPHKJIETOYHBIN CUTHAJIMHT. MeXaHU3Mbl MEXKIIETOUHOM 213233
curHanmu3ann. OOmre MPUHIUTB KIETOYHOH KOMMYHHUKAIIHH.

BHekseTouHbIE CUTHAJIBHBIE MOJIEKYIIBI U UX CIEHU(PUYHOCTD
CBSI3BIBAHUS C CONPsDKEHHBIX ¢ G-OenkaMu penentopos. /JIex/

2.5 5. Ilyrn nepenayu curHana BHYTPb KJIETKH: BHYTPUKJIETOYHBII 5 4 JIT.1JI1.2J12.1
CHTHAJIMHT ITOCPEACTBOM COMPSDKEHHBIX ¢ (pepMeHTaMA 0109233
perentopos. /JIek/
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2.6 1. BayrpukierouyHas nepenada curHana. G-0enKku U BHYTPHUKIECTOTHAS 5 4 JIT.1JI1.2J12.1
nepenaya curgana. MAP-kuHa3HbIH U Janus-KMHA3HBIA KaCKaabl D1 5253 D4
nepenayn curaana. GochaTHIMINHOZUTONBHEIA MyTh ITepeadn
curHana. /IIp/

2.7 2. Tunel nUKIMHOB. I{UKIMH3aBUCHMBIE KUHA3bL. [{UKIMHBL U peryinsnus 5 4 JI1.1 JI1.2J12.1
JBIDKEHUSI IO KiIeTouHoMYy nukiy. /ITp/ 313233

2.8 3.MexaHHU3MBbI PETYJSIMU CUIIbI MBIIIEYHOTO COKPAIIEHHS. 5 4 JI1.1 J11.2J12.1
MonekynspHble MEXaHU3MBI aanTaluy K GU3ndeckoi Harpyske, apdexr 213233
TpeHHpOoBOK. OCOOCHHOCTH BO3OYIMMOCTH M COKPATUMOCTH TJIaIKOH
MBILIIBL. 3aBUCUMOCTD CHJIBI MBILIEYHOTO COKPALICHUS OT aMILTHTYAbI
pasnpaxenus. /[p/

2.9 TpaHcnopT BemiecTB Yyepe3 MmeMOpaHy. TpaHcMeMOpaHHBIH MEXaHU3M 5 8 JIT.1JI1.2J12.1
nepefayd FOpMOHAIBHOIO CUTHANIA. BHYTpUKIIETOUHBIN MEXaHU3M 01223354
nepeaayn TOpPMOHANBHOTO curHaa. G-6enku. Bropuunsie
Meccenmkepsl. /Cp/

Pa3gen 3. MosiekyJisipHble MeXaHHU3MbI IATOJIOTHYECKHX MTPOLIECCOB,
CTapeHHs M aJanTaluH.
3.1 1.MonekynspHble MEXaHU3MBI aTloNTO3a U HeKpo3a. /JIek/ 5 4 JIT.1JI1.2J12.1
01323354

32 2. Cucrema xpoBu. MoekynsipHble MEXaHU3MBI CBEPTHIBAHUS U 5 4 JI.1 J11.2J12.1
Bocranenus. /JIex/ 313233

33 1. MousiekynsipHble OCHOBBI KJI€TOYHOH naTosioruu. [ToBpexaenue 5 4 JIT.1JI1.2J12.1
MeMOpaH. [ToBpekeHne MUTOXOHAPHH, TH30COM. AMOITO3 B HEKPO3. 01223354
®arouuTo3 anoNTo3HbIX Ki1eTok. [IpuunHel u perymsanus anonros3a. Pous
cucrembl Fas/Fas-L, kacma3 u 6enkoB cemetictBa Bel-2 B perymsaiuu
aTonTo3a.

Mp/

34 2. MonexynspHble MEXaHU3MBbI CTPECCA U CTPECCIPOTEKTOPHBIX 5 4 JI1.1 JI1.2J12.1
cucrem. /IIp/ 313233

3.5 3. MonekynsipHble MeXaHu3Mbl crapenus. /TIp/ 5 4 JIT.1JI1.2J12.1

313233

3.6 3.MonekynsipHble MEXaHU3MbI aHTHOTeHe3a. MOJIEKYyIIpHbIE MEXaHU3MBbI 5 4 JIT.1JI1.2J12.1
WHBA3UBHOTO pocTa Kinetok. /IIp/ 313233

3.7 AnomnTos u HeKpOo3: MEXaHU3MBI, perymsinus. /Cp/ 5 8 JI.1 J11.2J12.1

21223324

3.8 MonekynspHble MEXaHU3MBI cTpecca. MoJeKyIsipHble MEXaHU3MbI 5 8 JI1.1 JI1.2J12.1
crapenus. /Cp/ 313233
Paznen 4. Penennus.

4.1 1. ®yHKIUY CUCTEMBI PELIETIIUH U BHYTPUKICTOUHOM CUTHATU3ALMH. 6 2 JI1.1 JI1.2J12.1
O0muit 0630p MEXKKIETOYHOH U BHYTPUKIETIHON CUCTEM Iepeaadn 01323354
curHana. Knaccudukaims CurHaabHBIX MOJICKYIT IO CKOPOCTH
KJICTOYHOTO OTBETA, BBI3EIBAEMOT0 MMH. CIIOCOOBI MEXKKIICTOUHOM
curHanu3anu. /Jlex/

4.2 2. O6mas xapaKTepUCTHKa, Pa3HOOOpa3ne U KIaCCU(PUKAIHI TOPMOHOB H 6 2 JI1.1 JI1.2J12.1
HeHpoMeanaTopOB MO TUILY PELENTOPOB, MEXaHU3MaM Nepelaul CUTHaja 213253 54
B KJICTKY, KOHEYHOW MUIIICHH BHYTPH KJIETKH U BPEMEHHOM IIIKaJe
pazBuTHs Ononorndeckux 3Ppdekron. OOIIe MEXaHIU3MBI H ATAITBI
nepeayy BHEIIHUX CUTHAJIOB BHYTPh KJIETKH. [[pUHINIIBI
KiaccuuKalyu peruentopos. /Jlek/

43 3. Onpenenenue MOHATHI perientop, aurana. [loHsTHE MOJIEKYIISIPHOTO 6 2 JIT.1JI1.2J12.1
uHTEepdelica perenTopa u muranaa. [IoHsITHE arOHUCTOB W aHTarOHKUCTOB. 215223 54

Hcnonb30BaHNe aHTArOHUCTOB B KAUECTBE JICKAPCTBEHHBIX MPETIapaToB.
ITpoTeomuTHIECKII MPOLIECCHHT TOPMOHOB Ha pUMepe
IIpoOnHoOMeTaHOKOpTHHA. /JIex/
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44

4. @akTOpHI, CTAOMIM3NPYIONINE MOJIEKYITy TOPMOHA. 3aBHCHMOCTb
O6uoornyeckux 3PPeKToB ropMOHa OT CTEIEHU OKKYIAIIMH PELENTOpa.
Hannaue "n36bITKa" perenTopoB Mo CPaBHEHHIO C (PU3NOJTOTHYECKUMHU
KOHIICHTPAIMSIMH TOPMOHOB. Y CHJICHHE TOPMOHAJIBHOTO CUTHAJIA Ha
CTaJuU BHYTPHUKIICTOYHOI! lepegayun curHamna. /JIex/

JI1.1 JI11.2J12.1
01323354

4.5

5. MexaHu3M peryisluy 4yBCTBUTEILHOCTH K TOPMOHY ITyTeM
00pa30BaHuUs PEIETITOPHBIX KIACTEPOB B IIUTOILIA3MATHUSCKOM
MeMmOpane. [ToaranmHast mepenaya ropMOHAITLHOTO cUTHANA. MeMOpaHHbIe
penenrtopsl. TpancMeMOpaHHas nepenada curHana. JlatepaiabpHble
B3auMozeiicTBus. TpaHccurHanuzanus. Beikitouenue perentopos. /JIek/

JI.1 J11.2J12.1
01323354

4.6

1. Knaccudukarysi CHTHaJIbHBIX MOJIEKYI IO CKOPOCTHU KIIETOUHOTO
OTBETAa, BHI3BIBAEMOI'0 UMU: HEHPOMEIUATOPBI; TOPMOHBI, AKTUBHUPYIOLLUE
MeTaboTPOIHbIE MEMOPaHHBIE PEIENTOPEI; TOPMOHBI, aKTHBUPYIOIINE
BHYTPUKJIETOYHBIE perenTopbl. CrocoObl MeXKIECTOUHOH CHTHATU3aIHN:
SHJOKPHHHAsl, TapaKpHHHAs, ayTOKPHHHAsl, IOKCTAKpHHHAs,
MHTpPaKpUHHAs!, TPAHCCUTHAIU3aLUs, KpUITOKpUHHAs. OnpeaeneHue
HNOHATUH pEeLenTOop, JIUraHA, BHYTPUKIETOYHAS. CUTHAIU3aLUs, aTOHUCTBL,
AQHTarOHHCTHI, BTOpUYHbIE nocpenuuku. /I1p/

JI1.1 J11.2J12.1
0103023354

4.7

2. Kitaccudukaryst perenTopoB o JIOKaTu3anuy B Kirerke. Kpatkas
XapaKTepUCTHKA TPEX OCHOBHBIX TPYII JIMTAHA-YIIPABISIEMBIX HOHHBIX
kaHasoB. Penenitopsr, conepxkamue Cys-nermo: GABA-penentopst,
[JIMLMHOBBIE, CEPOTOHUHOBBIE, AlleTUIIXOJIMHOBBIE U ZAC-peLenTopsl.
['myramaTHBIE HOHOTPOIIHBIE perenTopsl: kKanHatHbie, AMPA- 1 NMDA-
peuenTopel. AT®-ympasnsemble (TypHHIPIHIECKHE) HOHOTPOITHBIC
peuenTops! P2X1-7.

BHyTpuKieTOUHbIE pelenTOPhI KakK JIMTaH/-yIIpaBiisieMble
TpaHCKPHUIIIMOHHEIE GakTopsl. /TIIp/

JI.1 J11.2J12.1
0103023354

4.8

3. OOpaTUMOCTb CBA3BIBAHUS perienTop-iurany. M3menenue
KoH(opManuu perenTopa B OTBET Ha CBA3bIBaHKE MUraHaa. CpoacTBo U
crnenu@UUHOCTb TOPMOH-PELENTOPHBIX B3aUMOAEHCTBUN. Y4acTKH
TOPMOHOB, OTBEYAIOIIHE 32 CBA3BIBAHUE C perenTopaMi. CBA3bIBaHHE
ropMoHa ¢ perentopoM. IlepekpecTHble B3aMMOEHCTBUS JTUTaHAOB U
"qyxux" peenTopoB Ha MPUMeEPE Ba30NPECCHHA U OKCUTOLIMHA.
IloHsATHE arOHNUCTOB U aHTArOHUCTOB. Mcrioab30BaHHE AaHTATOHHUCTOB B
Ka4ecTBe JICKAPCTBEHHBIX IpenapaToB. [IpoTeonnTHIecKui IponecCHHT
TOPMOHOB Ha IIpUMepe poonuomMenanokopruna. /Ilp/

JI1.1 JI1.2J12.1
01323354

4.9

4. ®akTophl, CTAOWIM3UPYIOILIKE MOJIEKYITY TOPMOHA!
MOCTTPAHCISIIMOHHASE MOAU(QUKALINS U BCIIOMOTATENIbHbIE YIaCTKH.
BcnomoraTenbHBIE y9acTKA TOPMOHOB 1 MX (QyHKIMH. J{ncynbhunHse
CBSI3H B IIENTUAHBIX TOpMOHax. KoBaleHTHO CBsI3aHHBIE caxapa,
HEoOXoAUMBIE IJIs1 GHONIOTHYECKON aKTUBHOCTU HEKOTOPBIX MENTUAHBIX
TOPMOHOB. 3aBHCHMOCTH OMOJIOTHYECKHX 3(PEKTOB TOPMOHA OT CTEIICHA
OKKymaruu penenrtopa. Hamrame "u30bITKa" penenTopoB M0 CPaBHEHUIO
¢ (pusmonToTHUECKUMH KOHIICHTPAIIUAMH TOPMOHOB. Y CHIIEHHE
TOPMOHAJILHOTO CUTHAJla HA CTaJUH BHYTPUKIETOUHOM! Mepeaadn
curHaiua. Mi3aMeHeHHe CpoJcTBa PEENTOPOB K TOPMOHAM B PE3yIIbTaTe
Moaudukammit penentopaoit Mmoxexynsl. /IIp/

JI1.1 J11.2J12.1
010323354

4.10

5. CrocoObl M3MEHEHHsI KOHIIEHTPAIUK PELENTOPOB B KIIETKE, CBSI3aHHbIE
¢ HeOOpaTUMON HHAKTUBALIMEH PELICNITOPHBIX MOJIEKYIL. Perymsims
CpOZCTBa MEMOPAHHBIX PELENTOPOB K TOPMOHY BHYTPHUKIICTOYHBIMH
6enxamu Ha npumepe G-6enxos. /TIp/

JI.1 J11.2J12.1
01323354
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4.11

6. MemOpanHnsble petientopsl. TpancMeMOpaHHas Mepeaaya CUTHaIA.
JlatepanbHble B3auMoeiicTBus. TpaHccurHanu3zanus. 4 OCHOBHBIX
CTaJIM1 BBIKJIIOYCHUS PELENITOPOB: MOCT-TPAHCIAIUOHHAS MOAN(DHKALIUSL
IIUTOIUIA3MaTHIECKOTO JIOMEHA PEIETITOPOB — JICCEHCUTH3AIINS; YXO.T
penenTopa ¢ MeMOpaHbl — TayHPETYISIs, Pa3pylIeHHE PEIeNTOPOB B
MpoTeacoMax WM JTM30COMax WM MX PEelUKIu3anus. PazHoBHIHOCTH
MOCT-TPAHCISIIIMOHHBIX MOJAM(DHUKAIINH, KOTOPHIM ITOABEPTarOTCsI
pemenTophl B Ipoliecce qeceHcutu3anuu. KapkacHsie Oenmku,
OTOCPEYIOILIHE TAYHPETYISIHI0 peenTopoB. OOpaTHMOCTh MPOLIECCOB
JICCCHCUTHU3AIMH U TayHperysauu. [IpoakTHH Kak UCKITIOYCHUE 13
MIpaBHJIa CHIDKCHUSI YyBCTBUTEIILHOCTH KIIETOK K JIMTaHAY TIPU
MIPOAOJDKUTEITHOM JeiicTBIH Turana. CBs3b sBJICHUH "H30bITKA"
PELEenTOPOB Ha MOBEPXHOCTHU KIIETOK M IMPOLECCa JECCHCUTH3AIHH.
WuTepHanu3anms perenTopoB U €€ THITHI: KIaTPUH-3aBUCUMBIH,
KaBEOJIMH-3aBUCUMBII U KIIaTPHH/KaBEOJIUH-HE3aBUCUMBIN SHJIOIIUTO3.
CurHanbHbIC HA0COMBI;, KAPKACHBIC OCKU CUTHATIBHBIC KACKAIbI,
aKTHBUpYeMbIe Ha dHmocoMax. /I1p/

JI1.1 JI11.2J12.1
01323354

4.12

1. SIBneHue "U30BITKA" PEIENTOPOB Ha TKAHAX, €r0 OMOJIOTUICCKHUIA
CMBICI. 3aBICHMOCTE CKOPOCTH IIPOX0XKICHIS TOPMOHAIILHOTO CHTHAJIA
OT KOHCTAHTHI JUCCOIMAINHY JIMTaH A U perentopa. [ opMoH-
qyBCTBUTEIBHBIC AJIEMEHTBI, JINTAH/I-CBSI3bIBAIOIIUC TOMCHBI
BHYTPUKJIETOYHBIX PEIENTOPOB. Pa3nmdne oTaenbHBIX y9acTKOB TOPMOHA
1o ¢yHKIIM. D HEeKTOPHBIH yIaCTOK TOPMOHA AKTOH, aPECHBII
ydacTok rantoH. /Cp/

JI.1 J11.2J12.1
0102353

4.13

2. 3aBHCUMOCTH OMOIOTHYECKUX 3P PEKTOB rOPMOHA OT CPOCTBA
TOPMOHA K PEIENTOPY M OT KOHIIEHTPaINH perenTopoB. I1poreccs
PELUKIIN3AINAH 1 IETPaJAIH PEENTOPOB B IPOIIECCEe JayHpPETyIsInY;
COPTHUPOBKA PHJOCOM MEXAY 3THMH MpolieccaMu. [Iporecchl COPTUPOBKH
U aJJPECHOTO MepeMeIIeHHUS BE3UKYI M 3HAOCOM B IIUTOIUIA3ME C
yaactreM Mainsix I ' Td-a3 cemeticta Rab. /Cp/

JI1.1 J11.2J12.1
0103023354

Pazgen S. O61mme npuHUMIBI BHYTPUKJ/ICTOYHOM IepeJadyl CUTHAJIA.

5.1

1. ObmIas cxema penenuuy 1 BHYTPUKIIETOYHOH CUTHAIN3AINN
MeMOpaHHBIX METaOOTPOMHBIX PEeLENTOPOB. MHUIIEHH PELeNTOPOB
JoKanu3yrorcs Ha MmeMmOpane. I Td-cBs3bIBaroIne OEIKU - TaUMEpbl U
pacnpenenuTeny curuaina. [IoBepXHOCTHBIE PELlENTOPbI, COMPSIKEHHBIE C
G-6enxamu. [ToHATHE O BTOPHYHBIX MMOCPEIHNKAX. YYaCTHE BTOPHIHBIX
MOCPEIHUKOB B [lepeaue U aMILTU(PUKAIIIH PELeITOPHOTO

curHana. /Jlex/

JI1.1 JI11.2J12.1
01323354

52

2. [TonsaTHE 00 amanTepHBIX B3aUMOJICHCTBUIX M MOIYJIBHBIX OElIKax, UX
obecrnieunBatonux. PasHooOpa3sue afanTepHBIX OSITKOB U HX MOIYIBHBIX
JoMeHOB. IIpuHIHI KapkacHBIX B3aumoneiictBuit. @ocdarassl
HelTpanu3yor aeiictBue kunHa3. OO1iee npeacTaBieHne 00 OCHOBHBIX
CTPATETHAX, UCTIOB3YEMBIX JJISl PETYISAINN aKTUBHOCTH (DEpMEHTOB.
[NonsTHE O MPOCTPAHCTBEHHO-BPEMEHHOM MATTEPHE BHYTPUKIETOUHBIX
CHTHAJIBHBIX MOJICKYII IIPH TepeAade TOPMOHAIbHOTO curHana. /JIex/

JI.1 J11.2J12.1

53

1. O01ee MOHATHE O KIIOYEBBIX KOMIIOHEHTAX 3TOTO MpoLecca:
PELenTOpPEI, HEMTOCPEACTBEHHBIE MUIIICHN PEIIECIITOPOB, JIOKaTH30BaHHBIC
Ha ITa3MaTH4ecKoi MeMOpane, G-0elky, BTOPUYHBIC TOCPEIHIKH,
azanTtepHble Oelku, KapkacHble OeNku, KuHa3bl, hocdaraspl. Kackaanas
OTaHM3alMs CUTHaJIa HPOPMHUPOBAHHUE CUTHAIBHBIX ceTeil. OOpaTHas
PEryIAIis nepeaadn CUTHANIA M TIPOIECCH BEIKITIOYEHHS PEIIENTOPOB —
JIECCHCUTH3aNUs U gayHperymsus. /IIp/

JI1.1 J11.2J12.1
0103023354

54

2. CrenpasbHble OEIKOBBIE MOCIE0BATENFHOCTH, JIOKATU3YIOIINE
CUTHAJIbHBIE OSNTKM Ha MIa3MaTHIeCKol MeMOpane. MoaybHbIE TOMEHBI
aJlanTepHBIX OSITKOB, CBA3BIBAOIINE MEMOpaHHbIC (OCHOTUTIHIBL.
I'muxozundocharnammHo3uTONBHEIH SKOps (I'OU), HE0OXO0UMBIH T
3assKOPHUBaHUS PELIENITOPOB Ha MMOBEPXHOCTH KieToK. /IIp/

JI.1 J11.2J12.1
01323354
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5.5

3. IlpuHuun feficTBUS U JUHAMUKA JIMTaH/A-3aBUCUMOTO B3aUMOJIEHCTBUS
perentopoB ¢ G-6enkamu. Kommiekc MeMOpanHbIX G-0€NKOB.
CyObeMHUYHBINA COCTAaB U Onucanne GyHkiuit cyobenuaun G-0eKoB.
Pa3zHoo0Opasue anbdha-cyobeIUHHIL, HX JISICHHE Ha OCHOBHBIC TPYIIITHI
(Gs, Gi, Gq, G12/13). Knaccuukanus penentopos 1o
MPEUMYIIECTBEHHOMY COTIPSKEHUIO C OAHOM W3 3THUX TPYIIL.
MHoroo0pasne CHTHANBHBIX ceTel, hopMHUpyeMbIX MeMOpaHHBIMHU G-
6enxamu. [IpuMeps! B3aNMOICHCTBHI CHTHAIBHBIX IyTEH,
AKTHBHPYEMBIX pa3nuyHbiMu G-Oenkamu. IIpeacraBuTen OCHOBHBIX
cemeiicTB Manbix [ TO-cBsa3bpiBaroImux 6ekoB cynepcemeiictBa Ras (Ras,
Rab, Rho, Arf, Ran, Miro), oTimmans uX CTpYKTYpHI B (GYHKIIHHA B KIIETKE.
I'T®-a3HsIit nukI u perymanus daxropamu oomeHa HykineoTun0B (GEF,
GAP, GDI). /TIp/

JI1.1 JI11.2J12.1
01323354

5.6

4. Y4actue BTOPUYHBIX IOCPEIHUKOB B IIEpeiaue U aMIUIM(HUKALIIH
perenTopHoTro curHana. TpH ypoBHS yCHIEHHS CHTHANa: Ha YPOBHE
perienitopa, Ha ypoBHe G-0eKa U Ha ypOBHE BTOPHYHBIX IIOCPETHUKOB.
Kinaccudukanust BTOpHYHBIX TIOCPEAHUKOB: THAPO(DHUIBHBIE,
ruzpodoOHbIe 1 ra3el. CUTrHAN IOCTYHAET B KJIETKY KaCKaHBIM HIIH
scradeTHpIM criocobamu. KackaaHbIil MpUHONT ITepeadyl peryIsTOpHOTO
curHana. ¥Ycunenue curtana. /Ilp/

JI.1 J11.2J12.1
01023354

5.7

5. Pa3Ho0Opa3ue aganTepHbIX OCIKOB M UX MOIYJIBHBIX TOMCHOB!
JIOMEHBI y3HaBaHHUS MOAUDHUIUPYIOMINX TPYIII, KOHCEHCYCHBIX OEIKOBBIX
MOCTIEIOBATEILHOCTEH, (POCHOTUIHIIOB, MEKITOMEHHBIC
B3aUMOAeHcTBHA. MHOXKECTBEHHOE THPO3HHOBOE (hOCHOPUINPOBAHUE
KakK 00s13aTeNIbHBIIA AIIEMEHT B Mepejade CUrHANIA OT THPO3HHKUHA3HBIX
penentopoB. benkosrle (MOIYIBHBIC) TOMEHBI, OTBEYAIONIIE 32
CBSI3BIBAHNE HETIOCPEACTBEHHBIX MUIICHEH C aKTHBHPOBAHHBIMH
peuentopaMu. AnantepHbie OENKH, COIepIKaIUe JOMEHBI TOMOJIOTHH C C-
Src (SH2), B3auMoIeicTBHS ¢ POTUH-O0TaTBIMU
nocieoBarensHOCTAMHE (SH3), dhocdhornposnacsszeBatonme (PTB) u
PH nomens! miiekctpuHOBO# romosnoruun. /IIp/

JI.1 J11.2J12.1
010323354

5.8

6. Kapkachsie (ckadonnosbie) OeIKH U UX POJIb B yBETUICHHU

3¢ HeKTUBHOCTH B3aUMOJICHCTBUI KOMIIOHEHTOB CUTHAJIBHBIX MOJYJICH,
UX JIOKAJIM3alUH BHYTPHU KIICTKH, TIepeapecaiiii CUTHaIa 1
(hOPMUPOBAHUH PETYIATOPHBIX IETeTh 00paTHOH CB3H. [IprMeps!
IpescTaBUTeNel kapkacHbIX OenkoB. KiHa3bI coyXaT OCHOBHBIMU
ucnonaurensimu. GocdopunrpoBaHue Kak OCHOBHOI MEXaHU3M
BHYTPUKJIETOYHOH Nepefauu curHana. [IpoTeuHKuHa3b1 1
npotenH(pochaTasbl, TUNUAHBIE KHHA3B! U GocdaTassl, GepMEHTHI ¢
JIBOIHOM criernpuyHOCTBI0. Kiaccudukanus npoTenHKUHA3 1
npotenH(pochaTas 10 aMIHOKHCIOTHBIM OCTaTKaM MOJA(DUITHKAIIIH.
MexaHu3M IEeHCTBUS CHTHAIBHBIX IIPOTEHHKIHA3 HA TIPHMEpe
npototunHoit tAM®-3aBucumoii mporennkrunassl (PKA). Jlomennas
opranmszanusa PKA. Yuactkn Mogudukanum B akTHBALIOHHOM METIIe
KHHa3, perynupyeMsix Gpochoprmmposanuem. /IIp/

JI.1 J11.2J12.1
01323354

5.9

7. OcuoBHbIe Tpymmsl npotenHdocdaras (PP1, PP2A, PP2B, P2C, PTP),
UX KpaTKas XapaKTepucTuKa. Perysiuus akTuBHOCTH pocaTas
PETYISITOPHBIMH CyObEeANHNIIAMH. BHYTpUKIIETOUHBIE OEITKOBBIC
nHrHONTOPH! ocdaTas, akTHBHpyeMBbIe (hochOpHINPOBAHNEM, HA
npumepe 6enkos CPI17 u PHI-1, perynupyromux akTHBHOCTb
MHO3MHOBOM (ocaTassl. [lepokcua BoIopo1a KaKk HOBBIH BTOPHYHBIN
MOCPETHIK U PETYIATOP aKTUBHOCTH PsiJia CHTHAIBHBIX TIPOTCHHKUHA3 U
¢docdaraz. PochoTuposunpocdarazbr kKak OCHOBHBIE MUTIICHH
BHYTPHUKJIETOYHOTO Mepokcuaa Bogopoaa. /Ilp/

JI1.1 JI11.2J12.1
01323354
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5.10 | 8. Crparernu, HanpaBJIeHHbIC Ha OBICTPOE H3MEHEHHE YACTbHON 6 2
aKTUBHOCTH (DepMEHTOB (KOBaJIEHTHAs MOIU(HUKAIH, OENOK-OeNnKOBbIe
B3aUMOJIEICTBHS, aJNIOCTEPUUECKas PETYISLNsA U OTPAaHUYEHHBIN
MIPOTEOJN3) ¥ Ha KOCBEHHOE M3MEHEHHE HX aKTHBHOCTH (M3MCHEHHE
YPOBHSI 3KCIIpecCHU M U30(OPMHOTO cocTaBa OenkoB). JlelicTBue
TOPMOHOB HaIIPaBJI€HO Ha HEOOPAaTUMBIE PEAKIIMH METa00THIECKIX
myreif. OCHOBHBIE KOBAJICHTHBIC MOCTTPAHCIIIIMOHHBIC MO (DHUKAIIN
(epMeHTOB, BEI3BIBACMEBIE ICHCTBHEM TOPMOHOB. AIIIOCTEpHYECKast
peryasius Ha npuMepe GpykTo30-2,6-6uchocdara u 2,3-
6ucdocdornmuuepara. OrpaHUYEHHBIH TPOTEOIIN3 HA IPUMEPE
MHUIIEBAPATEIBHBIX (PEPMEHTOB U (aKTOpOB pocTa. M3MeHeHne ypoBHS
9KCTIPECCUH MIIH H30()OPMHOTO COCTaBa (JEpPMEHTOB Ha MPUMEpPE
CTEPOHUHBIX TOPMOHOB U YOMKBUTHH-3aBUCUMON CUCTEMBI AerpaJalluu
oenxos. /TIp/

JI1.1 JI11.2J12.1
01323354

5.11 |9. IlonsiTue 0 NpOCTPaHCTBEHHO-BPEMEHHOM MATTEPHE BHYTPUKIECTOUHBIX 6 2
CHTHAJIBHBIX MOJIEKYII IIPH TepeAatde TOPMOHAIBHOTO CUTHAMA. [IprMeps!
MEXaHM3MOB PETUCTPALMK KJICTKOW aMIUITMTYIHBIX XapaKTePHUCTHK
M3MEHEHHUS CUTHAJIbHBIX MoJieKyll. [IpeoOpazoBanne 4acTOThI
KaJBIHEBHIX OCIMIUIAMN U JIIUTSIIBHOCTH OTJCTBHBIX MYIbCOB KaJIBITH
B pa3NnYHbIE KJIeTouHbIe 0TBeThl. /IIp/

JI1.1 JI1.2J12.1
01023354

Pa3nen 6. CHrHajIbHBbIE CHCTEMbI KJIETKH.

6.1 1. [lukna3Hele cUCTeMBbI Mepeaayn curHana. CUrHajIbHbIE MEXaHU3MBI, 6 2
onocpenyembie nHonamu Ca2+. Kanbiuii-cBs3piBatomiye qoMeHsl. MAP-
KWHa3HBIE Kackaasl. MAP-kHMHa3HbBIE CUTHATIBHBIE KacKkansl. /JIek/

JI1.1J11.2
JI1.3J12.1
0103023354

6.2 1. [lukna3zHble CUCTEMBI Nepeiayn curHasia. Perymsaus 6 4
aZleHUIaTuKIa3kl mox aeicteueM Gs u Gi 6enxoB. TAM®-3aBucumast
MIPOTEHHKNHA3a KaK Klaccuueckas MUILEHb 3Toro kackanaa. benku EPAC
Kak anbTepHaTHBHAs MunieHs TAM®. Pasnbie pynkimn PKA u EPAC B
peryasaiyy HalpaBIeHHON MUIpalUY JIEHKOLIUTOB Yepe3
SHIOTENHAIBHBIN Oapbep KPOBEHOCHBIX COCYN0B. CUTHANBHBIE
MeXaHU3MBbl, onocpeayemble HoHamu Ca2+. MHoroo6pasue KIeTOYHbIX
OTBETOB, PETYIUPYEMBIX KaJbIIMEBOW CUTHANMMU3AMEN. Perynsuus
docdonunassr C mox aelictBueM Oenkos cemeiictsa Gq/11. Yuactue By-
cyObequHULl TpUMEPHBIX G-0eKOB U aAaNTepHBIX OEIKOB B aKTUBAIIMU
pasnmuunbIX u3odopm dochosmmnaszer C. Poib docharnaununosuton-1,4,5
-rpucdocdara (IP3) B mpoBeneHNH KalbIeBOro curaana. Yuacrue [P3 u
nuarmnrunepona (JAIlN) B aktuBauuu nporennkunassl C. IP3
peLenTopsl U PUaHOIMHOBBIE PELENTOPHI, ONTOCPENYIOINE KaIbLUii-
WHTYITUPOBAHHBINA BIOPOC KaJbIIHUs U CUTHATLHBIE MOJICKYJIHI,
perynupytomnye ero: HUKoTHHOBas KUCIOTa aAeHUH-JHHYKICOTH/I-
dochat (NAADP) u nukianueckas AJlP-puodo3a (cADPR). kanbireBbie
KaHaJbI M1a3MaTHIeCKO MeMOPaHbl 1 MEXaHU3MBI UX PETYJISIINM:
MeMOpaHHBIN TIOTEHIINAI, PEIETITOPHAS AKTUBAIIHS, BTOPHYHBIE
nocpenuuky. Kanpuuit-csaspiBaromue nomensl: C2 nomex u EF-

pyka. /TIp/

JI1.1 JI1.2J12.1
01323354
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6.3 2. Crpykrypa u opranuzanuss MAP-kMHA3HBIX CUTHAJIBHBIX MOJYJEH 6 4 JI1.1 JI11.2J12.1
(Erk1/2, p38, INK, Erk3 u Erk5/7 xackagpr). Tpu KMHA3HBIX YPOBHS C 212233 24

BBICOKOI! CETTEKTUBHOCTBIO MEPeiaun U YMHOXKEHHEM CUTHANA,
obecrieunBaeMbIX TBOHHOH CHE(PUIHOCTHIO KHHA3 BTOPOTO YPOBHS.
DBOIOMOHHBIN KOHCepBaTH3M MAP-KMHA3HBIX Kacka10B. MexaHu3M
axtuBanuu Raf nox gefictBuem Ras kak npumMep cxoauMocTu
CHTHAJBHBIX ITyTel. Poiik Genok-0ekoBoro u pepMeHTaTHBHOTO
MeXaHN3Ma B CHATHN aBTOMHTHOMpoBaHus Raf-kmnazel. PI3-kunazHbrit
kackaj. PI3-kuHa3HbIi cUTHANBHBIN Kackal Kak OCHOBHOH PETyasTop
KJIETOYHOTO IIMKJIA, BBDKMBAHUS U POCTa, IPONU(Epanny 1 MUTPALTUN
kieTok. Mexanusm aktuBanuu P13-kuHa3zel ¢ yaactuem
THPO3UHKUHA3HOTO penenrtopa u Ras. MHoxecTBeHHOCTH M30(hopm PI3-
KMHa3, UX CyObEeUHUYHAs OPTaHU3alMs U POJIb KaK PETyNATOPHBIX, TaK U
KaTaJINTHIECKUX CYOBEIMHHMII B PEIICITOP-3aBUCHMOM akTHBaImu. P13-
KHMHAa3a KaK IPIMEpP CXOANMOCTH CUTHAJIBHBIX KaCcKalIoB OT
TUPO3UHKUHA3HBIX U G-0ENKOBBIX MEMOpPAaHHBIX PELENITOPOB.
CryneHuaThlii MEXaHH3M aKTHBALMU NPOTEHHKNHA3bl B/Akt — ocHOBHOI
mutreHn PI3-kuHasHoro kackana. @ochonmmnua-3aBucuMbie KHHA3BI 1 1
2 (PDK1 u PDK2). ITepeaapecarus curnana xk komriekcy TorC2. Ponb
curHanbHbIX KoMmuiekcoB TorCl u TorC2 B perymnsiuuu metabosusma,
MUTPAIHHU 1 IpoHepanni KiIeTok. LINTOKMHOBEIN Kackaj ¢ y9acTHeM
JAK/STAT 6enkoB. Perentopsl, accoruupyemMble ¢ IPOTEMHKHHA3AMH, 1
He obnaaromue cBoei PepMEHTATUBHOW aKTUBHOCTBIO.
OpHUTPONOITHHOBBIN PELENTOP KaK TUIMIHBIN NPeCTaBUTENb TOM
TPYIIIBL, aKTHBUPYIOMINH TPAHCKPHIIIHIO TEHOB C y9aCTHEM CHTHAJIBHOTO
kackazna JAK-STAT.

Mp/
6.4 3. Benku, BEIKAUMBAOIIME KaIbIUi X nutomuiasMel: Ca2+ ATdaza 6 2 JI1.1 J11.2J12.1
IuTa3MaTHIeckoit MeMOpaHnsl, KanbsiueBas ATd®aza capko(3H10) 01223354

IUIA3MAaTHIECKOTO PETHKYIyMa, HaTpUii-KaIbI[HeBbIif OOMEHHUK U
MUTOXOHApHUANbHBIN yHUNIOpTEp. [laToreHHOe AelicTBUE XOJIEPHOTO U
KOKJIIOITHOTO TOKCHHOB, BBI3bIBAIOIINX HEKOHTPOJIUPYEMOE TTOBBIILIEHNE
BHyTpHKJIeTO9HOTO TAM®. /TIp/

6.5 4. Poxp xapkacusix 6enkxoB (KSR, MP1) B mpocTpancTBeHHON 6 4 JI1.1 JI11.2J12.1
opranuzanuu MAP-kuHa3HBIX KackanoB. [Ipumep ygacTust KapKacHBIX 212233 24
6enkoB SteSp u Pbs2p/Shol B mepeaapecanuu curnana BHyTpu MAP-
KMHA3HBIX KaCKa/IOB y IposoKer. JJoMeHHas opraHu3aIis 1 MEXaHn3M
nevicrus Sayc-kunHa3 (JAK) 1 cHTHAaIBHBIX aKTHBATOPOB TPAHCKPHUIIIIUH
(STAT-6enkoB). Ponbs nuMepHBIX B3aUMOJICHCTBHIA B 3TOW BETBU
nepenaqn curnana. /Tlp/

6. POH/I OIEHOYHBIX CPEJACTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

Tekymias aTTecTalnys: YCTHBIN OIIPOC, MTMCbMEHHBIH OIpoC.
ITpoMexxyTouHast aTTecTanus: 3a4eT B BUE TECTUPOBAHMS, 9K3aMEH B BUJIE YCTHOTO OMpOca.

6.2. TunoBkIe KOHTPOJBbHBbIC 3aIaHUA U HHBIC MaTCPpHUAJIbI AJIA TeKymeﬁ aTTeCTalluv

[Tpumepsl BOMpOCOB U1 yCTHOTO WJIM MTUCBMEHHOTO ONpOca:

1. ITpUHIMITEI U THITHI KJIACCU(PHUKAIIMNA TPAHCMEMOPAHHOTO TpaHCropTa. OCHOBHBIC KIacChl MEMOPaHHBIX TPAHCIIOPTHBIX
OEJIKOB.

2. BHYTpUKIJICTOUHBII Be3UKYISIPHBIA TPAaHCHIOPT. DK30IMTO3 IU30COM. TpaHCHIOPT B KIETKY U3 IIA3MaTHUECKOH MEMOPaHBIL.
3. DHponuTo3. PenentoponocpeoBaHHbIN 3HIOIKUTO3. Perynupyemplii 3K3011TO3.

4. darounTo3. arouutupyromue kiaetkd. [InHomTo3. [IMHONMTO3HBIE My3bIPEKH U3 OKAMMIIEHHBIX SIMOK IJIa3MaTHYECKON
MeMOpaHBL.

5. O0m1as xapakTeprucTUKa HOHHBIX KaHanoB. MoH-ceneKTUBHOCTh. OTKPBITOE U 3aKPBITOE COCTOSHUS. [TpuHIMIIBI
MOJICKYJIIPHO# OpraHu3aliy pa3IUIHbBIX HOHHBIX kKaHanoB (Na, Ca++, cemeiictBo Kv-kananos, Kca). MoHHBIC KaHATBI 1
AJIEKTPUIECKUE CBOMCTBA MEMOpaH.

6. Opranuzanysi BHyTPUKIETOUHBIX CUTHAIBHBIX CHCcTeM. [IpoBeieHre curHana BHYTPH KJIETKH Ha OCHOBE (pepMEHTaTUBHBIX
peakiuii 1 6e0K-0eTKOBBIX B3aUMOICHCTBHUiT. BTOpHYHbIE TOCPETHUKN M UX MPEACTABUTENN. AlaNITEPHbIC
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B3anMoeicTBys 1 Oenky. CHUTrHaIbHBIE HENH U "'CXOAMMOCTE' CHTHAILHBIX KACKAI0B.

7. ©ynkuun ['TO-ces3pBatomux 6enKkoB 1 ux kinaccupukanus. Perymsmus I'Td-a3noro nukna G-0enkoB v (HakTOpsI
peryisiu oOMeHa T'yaHWIIOBBIX HyKiieoTunoB. TpumepHsie G-Oenmku. PazHooOpasue o, B 1 Y cyObeaMHHUIIL, HX
KIIacCH(UKAINSA 110 THUITaM CHTHAIBHBIX MEXaHU3MOB, 3((QEKTOPOB U KIETOYHEIX 0TBETOB. MoHOMepHBIe G-0enku 1
cynepcemeiicTBo Ras-6emkoB. [TepexpecTHas curHanu3anus Mexay MansiMu GOenkaMu.

8. IlocnenoBarensHOE (hochoprIrpoBaHKEe KaK OCHOBHOM CIIOCO0 KacKaJHOM mepenadu curaaia. KirodeBbie 21eMeHThI
0eIKOBOH CTPYKTYPHI IPOTEHHKNHA3 Ha IpuMepe TAM®d-3aBHCHMON TPOTEHHKHHA3EL. MeXaHN3M aKTHBALINH U y3HABAHU
cyocrpata. KoH(OpMaImoHHbIe H3MEHEHHS, TPOMCXOAIINE IPH CBA3BIBAHUHU CyOCTPATOB M B IIPOIecce KaTaIn3a.
CTpyKTypHOE CXOACTBO PA3IUUHBIX IPOTEUHKHUHA3.

9. KapkacHast opraHH3alys CHTHAIBHBIX KackanoB. KapkacHsle (ckad(doanoBbie) 0Ky, IPHHIIMI HX ICHCTBUS U
npesncTaBuTend. Pois B KoMIapTMeHTaNIN3aiy CHTHATIBHBIX MOJIEKYIT, PETYIIAIINH IIPOBEICHNS CUTHAJIA U TIePEKITIOUCHUH
KIIETOYHBIX OTBETOB.

10. MenunaTop-3aBUCHMbIE HOHHBIE KaHAJIBI - MUIIEHH IICUXOTPOIHBIX JekapcTB. Ponb K+-kaHanoB B 06paboTke
nHpopManuu HeHpoHoM. JlosroBpeMeHHas MOTEHIHANINS B THITITOKaMIIe MIICKOTTHTAIOMNX, poiik Ca2+ 1 NMDA
PELenTOpOoB.

11. Opranuzanusi BHyTPUKIETOUHBIX CUTHAIBHBIX cucTeM. [IpoBeeHre curnansa BHyTpH KJIETKH HA OCHOBE
(hepMECHTATUBHBIX PEAKIHi 1 OEITOK-0eIKOBBIX B3aUMOACHCTBINA. BTOpHYHBIC TOCPETHUKU U X MPEACTABUTEIH.
AnanrtepHbie B3auMoielicTBus U Oenku. CUTHAIBHBIE IIENH U "CXOIUMOCTD" CHTHAJIBHBIX KACKaJIOB.

12. @ynxmuu I'TO-cBa3pBatonmx 6e1koB 1 ux kaccudukarys. Perymsamusa I'Td-a3zHoro nuxiia G-6emkos u GpakTops
perynsiuyu oOMeHa I'yaHUJIOBBIX HyKJIeoTHUI0B. TpumepHble G-Oenku. PazHooOpasue o, f 1 y cyObequHHMLL, UX
KIIacCH(UKANNSA 110 THUITaM CUTHAJIBHBIX MEXaHU3MOB, 3((QEKTOPOB B KIETOYHBIX 0TBETOB. MoHOMepHBIe G-0eNKH 1
cyrepcemericTBo Ras-6enkoB. [lepekpecTHast curHamu3aust Mexay MaibiMa GOenkaMu.

13. [locnenoBarenbHOE (ochopruIrpoBaHUe KaK OCHOBHOM CIIOCOO KacKagHOH mepeaauu curnana. KirroueBbie 3JeMeHThI
0eKOBOM CTPYKTYPHI IPOTEHHKMHA3 Ha puMepe TAM®d-3aBUCHMON TPOTCHHKHHA3EL. MeXaHN3M aKTUBALUH U y3HABAHUS
cyocrpata. KoH(bOpMaImoHHbIe H3MEHEHHS, TPOMCXOIAIINE TIPH CBI3BIBAHWHM CYOCTPATOB M B IIPOIECcCe KaTaIn3a.
CTpyKTypHOE CXOICTBO Pa3INYHBIX IPOTEHHKUHA3.

14. KapkacHast opraHu3aliis CHTHaIbHBIX KackanoB. KapkacHbie (ckaddoaoBbie) OeIKH, MIPUHIAI X SHCTBHS U
npencTaBuTeNnd. Poik B KOMIapTMEHTAIN3ali CHTHATIBHBIX MOJIEKYI, PETYIIAIINH IIPOBEICHAS CUTHAJIA U TTePEKITIOUCHUH
KIJIETOYHBIX OTBETOB.

15. Jluranas! ¥ penenTopsl, aTOHUCTHI M aHTarOHUCTHL. CPOJICTBO aroHucTa K perentopy. CrennhuaHOCTh B3aUMOJEHCTBUIH
peLenTop-IuralI u nepekpecTHoe y3HaBanue. CTPYKTypa, CBOHCTBA M KIACCU(HUKALUS KICTOYHBIX PELENTOPOB.
[ToBepXHOCTHBIE U BHYTPHKIICTOYHBIC, HOHOTPOITHBIE U META0OTPOTIHBIEC perenTopbl. OCHOBHBIC THITHI U TIOITHITHI
MEMOpaHHBIX PEIENTOPOB, OCOOEHHOCTH UX CTPYKTYPHI.

16. XapakTepucTHKa BHYTPUKICTOUHBIX SAEPHBIX U HUTOIIa3MaTHYECKUX PEeLenTopoB. JlIoMeHHas: opraHu3anus u
MPHUHIUITE] (QYHKIIMOHUPOBAHUS SICPHBIX perenTtopoB. KoakTHBATOPHI M KOPEPECCOPHI, MEXaHNU3M aKTHBAIINU
TpaHckpumin. OpdaHOBEIE peLIENTOPEIL.

17. OcHOBHBIE CUTHAIbHBIE MOIYIH (KacKabl) U CUTHAJIBHBIE CETH, (POPMHUPYEMBIE C YIaCTHEM PA3IHUHBIX PELENTOPOB U
Gs, Gi, Gq u G12/13-6enkoB. Perynupyemble KJIeTOYHbIE peakiui. OpraHu3aiiys BHyTPUKICTOUHBIX KaCKa0B C yIacTHEM
aJeHWIATINKIIa36! U ocdommmnassl C.

18. Perymsnus IIUTEIbHOCTH aKTUBAIIMH CUTHATBHBIX KaCKaJ0B U Mepeaapecanyu curaana. CHUTHaIbHbIe CETH U 00paTHBIE
cBsI3U. BHyTpuKIIeTOUHbBIe Kackaasl ¢ yuactiueM PI3-kuna3zel, pocdorno3utumos u Maneix G-6enkos (Ras, Rho). Pons PI3-
kuHa3bl U pocdaTtaz PTEN u SHIP B perymsamun oomena ¢pocharuammunosutondocdaron, XeMoTakcuca v Ipoudepariu
KJIETOK.

6.3. TunoBbIe KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH ATTeCTALUM

ITpumep Tecra i 3adera:

1. ITpu akTHBHOM TPAHCIIOPTE 3HEPTHUSI HEOOXOANMA IS
a. CBA3bIBaHUs IEPEHOCHMBIX BEILIECTB

6. Onrromepu3anuy GepMeHTOB

B. OCBOOOKIEHHS IEPEHOCUMBIX BEIIECTB

r. U3menenus appuaHOCTH LIEHTpa CBA3BIBAHUS

2. AT®-a3p1 ABC-Tuna oTBevaror 3a:

a. [ognepxaHreM MeMOpaHHOW aCHMMETPHH

6. Cunre3 AT

B. [lepenoc nonon

T. Y4acTre BO BTOPHYHO-aKTHBHOM TPaHCIOPTE

3. Uro Takoe penupKyIAIHS PEIEeNTOPOB B pe3yabTaTe SHAOINTO3a?
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a. OTo ;erpananus penenTopon

6. OTO MHAKTHBALIUS PELETITOPOB

B. DTO BO3BpAIll€HHE PELENTOPOB B UCXOIHYIO 00JIaCTh MEMOPaHbI

. OTO TPAHCIOPT PEUENITOPOB B APYTYIO MEMOPAHHYIO 00JIACTD KICTKH

4. Ipouecc 3aMbIKaHUA (HharoCOMBI OCYIIECTBIIICTCS C YIaCTHEM:

a. [Iporeun kuna3zel C

0. [TpoTenn kuHA3bI A

B. ®ocdonmmnaszer

. ®ochONHO3UTONKUHAZI

5. Merabonuueckuii U SHEPTeTHUCCKUIT MEKKIICTOUHBIEC OOMEHBI PEaTH3yIOTCS B!

a. [Momynemocomax

0. AATe3MOHHBIX KOHTAKTaX

B. DoKanbHBIX KOHTaKTax

r. [lleneBBIX KOHTaKTaxX

[paBunbaeni otBeT: 1. 6; 2. B; 3. B; 4. a; 5. T.

[Tpumepsl BOpOCoB ISt HK3aMeHa:

1. TpaHCMeMOpaHHBIC PELENTOPHI: KIacCH(DUKAIHs, XapaKTePUCTHKA, (PYHKIHOHATBHBIE OCOOCHHOCTH.

a) IPUHIUIIEI KJIACCH(DHUKAIINN TTOBEPXHOCTHBIX PEIIEITOPOB.

0) OyHKINOHATBHOE pa3ieieHue Ha HOHOTPOIHBIE U METAOOTPOIIHBIE PELETITOPHI.

B) CTPYKTYPHO-(YHKIIHOHAJIBHOE pa3/IeicHUE HA OCHOBHBIC TUIIBI: HOHHBIC KaHAJIbI; CCMUIOMEHHBIC PELICITOPHI,
COMPsDKEHHBIE ¢ TPUMEpHBIMA G-0elTkaMu; 0JTHOJOMEHHBIE PeIEeNTOPHBIC THPO3HHOBBIC KHHA3EI M CXOKUE C HIMHU
PELenTOPEI; PELENTOPHI ¢ BHYyTPEHHEH (pepMEHTaTHBHOIT aKTHBHOCTBIO.

T) HAJIM4Ke MEeTabOTPOIHBIX ¥ HOHOTPOITHBIX PELIENTOPOB BHYTPU OJHOTO THIIA HA MPUMEPE HUKOTUHOBBIX U MYCKapPUHOBBIX
PELENTOPOB K alleTHIIXOIUHY U YPUHIPTHUECKUX PELIENTOPOB.

2. I'T®-cBs3pIBaONIHE OCIKHU: CTpOCHUE, (DYHKIHH, BUIBI. B3anuMoielicTBrIE perenTopoB ¢ TpUMepHbIMEA G-OelTkaMu.
a) MOBEPXHOCTHBIE PELIENTOPHI, COMPSKEHHBIE ¢ TPUMEpPHBIMU G-Oerkamu.

0) IpUHIMIT AEHCTBUS M JUHAMUKA JINTAHA-3aBUCUMOTO B3aUMO/ICHCTBUS PELIENTOPOB C TpUMEpHBIMU G-Oenkamu
B) CyObEAMHUYHEIA COCTaB M OMcaHue GpyHKIMi cyObeAnHII TpHMEpHBIX G-0enkoB

T) pa3HoOOpa3ue anbpa-cyOseJUHNUI, UX AeleHIe Ha ocHoBHEIe Tpymmsl (Gs, Gi, Gq, G12/13).

6.4. Kputepuu oneHUBaHUA

Kpurepuem ycriemHoCTH OCBOCHHUS yIeOHOTO MaTepHaa sIBISIETCS SKCIIEPTHAs OIIEHKA MIPEIIoaBaTeNsl, YIUTHIBAIOMIAST
PETryIAPHOCTD MOCELIEHNs IEKIIHOHHBIX U CEMUHAPCKUX 3aHATUH, 3HAHUII TEOPEeTHYeCcKOoro pasjena IporpaMMsl 0
JUCLUIUIMHE (B TOM YHCIIE MaTepHana CaMOCTOSITENbHON paboThl), KOTOPBIE OLIEHUBAIOTCS YCTHBIM ONIPOCOM IO BOIIPOCAaM
JUCLUIUINHBI U 10 KaUEeCTBY pellieHns TecToB. KauecTBO yCcBOEHUS 3HAHUH 110 NUCLIUIUIMHE OLIEHUBAETCS HA HK3aMEHE.
OreHKa yCTHOTO OTBETa 00YJarOIIerocs Ha 3aHATHU:

O1eHKa «OTIMYHOY» CTaBUTCS, €CIIU 00yJaIOIIMHCs MoKa3al ITy0oKoe 3HaHUE BOIIPOCa; MOJIHO, apryMEHTHPOBAHO,
MIOCJIeIOBATENIFHO OTBETHII M0 YIeOHOMY MaTepHaly.

Or1eHKa «XOPOIII0» CTABHUTCS, €CIIN 00yJalonuiics OKa3al 3HaHHE BOIIPOCA, HO JOIYCKaeT psi HETOYHOCTEH; TI0JTHO,
apryMeHTHPOBAaHO, MOCIIE0BATENBHO OTBETUI IO yUeOHOMY MaTepHaIy.

OLeHKa «yJOBICTBOPUTEIILHOY» CTABUTCS, €CIIM 00yJarolMics I0Ka3an 3HaHHE BOIIPOCca, HO JOITyCKaeT MHOXECTBO
HETOYHOCTEH; MMeeT IMPOoOIIeMBI C OITHOTOH, apTyMEHTaIHeH, II0CIeI0BaTENbHOCTHIO H3I0KEHNS Y9eOHOTO MaTepHaia.
Or1eHKa «HEYIOBIETBOPUTEIBHO» CTABUTCA, €CIIH 00ydaromuiics He 3HaeT MaTepuall BOIPOCa WM UMEET TOBEPXHOCTHEIC
3HAHUA U HE MOXKET MOJIHO, apTYMEHTUPOBAHO, TOCIEI0BATENbHO OTBETUTD 110 y4e€OHOMY MaTepHay.

ITpomesxyTouHast aTTecTamys IMPOBOJUTCS MO0 OKOHYAHHUIO 5 ceMecTpa B (hopMe 3adera, 0 OKOHYaHHUIO 6 cemecTpa - B hopme
sk3ameHa. Ha 3adere oOywaronuiicst pemaer 85 TeCTOBBIX BOIIPOCOB 3aKPHITOTO THIA. Ha KaxsIii BOIIpOC mpearaeTcst
HECKOJIbKO BAPHAHTOB OTBETA, IPaBUIBHBIN TOJNBKO OJUH BapHaHT. IIpogomkurensHOCTs — 60 MUHYT.

Kpurepun oneHku recra:

- OLICHKA «OTJINYHOY» BBICTABIISETCS CTYAEHTY, €CIM 3aJjaHue BIIOIHEHO Ha 91-100% (BBICOKUI YPOBEHH OCBOEHUS
MPOBEPIEMBIX KOMIIETECHIIHIA);

- OIIEHKA «XOPOILIO» BBICTABISIETCS CTYAEHTY, €U 3alaHKe BhIoaHeHo Ha 81-90% (cpenHuil ypoBeHb OCBOCHHS
IIPOBEPSEMbIX KOMIIETCHLIUI);

- OIIEHKA «YIOBIECTBOPUTENEHO)» BEICTABIIACTCS CTYJCHTY, €CIIU 3aJaHHe BRINONHEHO Ha 70-80% (06a30BEIil ypoBEHB
OCBOEHHS IPOBEPAEMbIX KOMIIETEHIIHIA);

- OIIEHKA «HEYJOBJIETBOPUTEIBHOY» BBICTABISIETCA CTYIEHTY, ECIU 3aJaHKs BBINOJIHEHO MeHee ueM Ha 70% (HezocTaTouHBII
YPOBEHB OCBOCHHS ITPOBEPSIEMBIX KOMIICTCHITHHN).

BeIcokuii ypoBeHb, CpeTHUI YPOBEHb, 0a30BBIi YPOBEHB — «3aUTCHO»; HEJOCTATOYHBIA YPOBCHB — «HE3YATCHOY.

OK3aMeH NPOBOIUTCS B BUJIE YCTHOTO coOece0BaHNs M0 BOIPOCAM AUCIUILIUHEIL.

O1eHKa YCTHOIO OTBETA CTY/IEHTa Ha SK3aMEHe:

Or1eHKa «OTJIMYHOY BBICTABIISCTCS CTYACHTY, €CITU OH BIIAAeCT IOHIATHIHBIM aNapaToM, IeMOHCTPUPYET MIYOHHY U TIOJTHOE
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OBIIQJICHNE COJIEPKAHNEM YIeOHOTO MaTepHaa, B KOTOPOM JIETKO OPHEHTHPYETCS; Jall TOJHBIM OTBET M MOKa3al ITyOOKHe
3HaHWS 110 Ka)XKI0MY U3 BOIIPOCOB.

O1eHKa «XOPOII0» BBICTABIIACTCS CTYJCHTY, 38 yMEHHE I'PaMOTHO M3J1araTh MaTepuall, HO IIPH 3TOM cojepxaHue u Gopma
OTBETa MOTYT UMETh OTAEIbHBIC HETOYHOCTH;

OreHKa «yJOBIETBOPUTENBHOY» BEICTABISAETCS, €CIIH CTYACHT OOHAPYKUBACT 3HAHHUS M IOHNMAaHHE OCHOBHBIX ITOJIOXKEHUH
y4eOHOTO MaTepHuaia, Ho U3JaraeT ero HeroJIHO, HEMOCIEeA0BATENbHO, OITyCKaeT HETOYHOCTH B OIIPEIeTICHHH OHSTHH, He
yMeEeT JI0Ka3aTeIbHO 00OCHOBBIBATH CBOU CYXKICHHS;

Or1eHKa «HEYIOBIETBOPUTEIHHOY» BBICTABIISIETCS, €CITH CTYACHT UMEET Pa3po3HEHHEBIEe, OCCCHCTEMHbIC 3HAHUS, HE yMEeT
BBIICIISITH TIABHOE U BTOPOCTEIIEHHOE, AOITYCKAET OIIMOKH B ONPEISICHUH MOHSITHH, NCKAaXKaeT X CMBICIL.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO 1Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
JI1.1 | Kaccumepuc JI. Knerku no JIstonny Mocksa : OBC
(https://e.lanbook.com/book/103028) JlabopaTopust
3Hanmii, 2018
JI1.2 | Ky3pmenxo . U., WurerpatrBHast Onoxumus. Perymsmus Meraboim3ma: Kype Tomck : 9BC
Kanmentnena T. K. JICKITHI CubI'MY, 2017
(https://e.lanbook.com/book/105905)
JI1.3 |Kamkun A. T, Artnac o pu3HONIOrHH: B 2 TOMaX : yueOHOe mocobue i By30B Mocksa:
Kucenesa H. C. I'SOTAP-
Menma,
7.1.2. lonoJHHUTENbHAS JTUTEPATYpPa
ABTOpBI, 3ariaBue WznarensctBo, | Pecype
JI2.1 [ CemenoBuu A. A, HopwmanbsHhast ¢pusnonorus: yaeOHUK Musck : Hosoe 9BC
Iepesep3es B. A, (https://e.lanbook.com/book/149290) 3Hanue, 2020
Kyb6apxo A. U.,
Ky3uenos B. 1.

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-Te1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"

31 |Hayunas snextponHas 6n6mmoTeka eLIBRARY.RU» - pasnmen «KypHais! OTKpBITOTO
nocrymay (https://elibrary.ru/projects/subscription/rus_titles_free.asp) va 01.10.2018 r. cogepsxut 60nee 6000
Hay4HBIX XKypHasoB http://www.elibrary.ru http://www.elibrary.ru

D2 | Hayunas snexTponHas 6ubauorexa. Monorpaduu, n3gaHssle B u3natenscrse Poccuiickoit Akagemuun
EctecTBO3HAHMS MOJHOTEKCTOBBIN pecypc HaydHbIX U yueOHbIX n3nanuii PAE https://www.monographies.ru/
https://www.monographies.ru/

33 |Poccuiickuii ponn pyrnamenTanpasx uccnenosanuii (PODU) - odurnmansrslii caifr http://www.rfbr.ru/rffi/ru
http://www.rfbr.ru/rffi/ru

D4 | Kuuru mo MeauIvHe HA aHTITHHCKOM s13bIKe B cBOOO1HOM joctyre «Free Books for Doctors»
http://www.freebooks4doctors.com/ http://www.freebooks4doctors.com/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Mk

7.3.1 IlporpammHoOe oGecnieyenmne

MS Office365

Adobe Reader

LMS Moodle

7.3.2 lIpodeccuonanbHpie 02361 JTAHHBIX U HH(OPMALTHOHHO-CIIPABOYHBIE CHCTEMbI

Hayunas snexkrponnas 6ubnanoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas
JJIEKTpOHHAs OubmoTeka : caidT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexkxum moctyma: 1yis 3aperucTpup.
noJp30BatTenel. — TEKCT : 371eKTPOHHBIN.

HarmmonaneHas anekrponHas 6uodianoreka (HOB) (https://rusneb.ru/) HatmonansHast anexkrponHas 6ubnmuoreka (HOB) :
00BeIMHEHHBIN SJIEKTPOHHBIN KaTasor GoHI0B poccuiickux oubamoTek : cait. — URL: http://H36.pdh. — Pexxum nocrymna: u3
YUTaNbHBIX 3a510B OubaroTeku Yenl'yY. — TekcT : 2neKTpOHHBIM.
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Web of Science (https://apps.webotknowledge.com) Web of Science : mynpTrauciumuaapaas pedeparusHas 6a3a
naHHbIX / KommaHus Thomson Reuters. — Pexxum noctyma: amst 3apeructpup. nonas3oBateneit Yenl'V. — Texker :
3JIEKTPOHHBIMN.

Scopus (https://www.scopus.com) Scopus : pedpepaTuBHas 6a3a ganubix / Elsevier BV. — URL: http://www.scopus.com/. —
S13. aHr. — Pexxum noctyna: uist 3apeructpup. nonb3oBateneit YenlY. — TekcT : 31eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJINHBI (MOJXY JIA)

JIeKIMOHHBIC 3aHSATHSI IPOBOAATCS B ICKIUOHHBIX ayAUTOPUAX. J{JIs MpOBeNeHNUs 3aHATHI JICKIIMOHHOTO THUIIA IPE/JIararoTcs
Ha0OPHI IEMOHCTPAIMOHHOTO 000pyIOBaHHS (HOYTOYK, TPOCKTOP, IKPaH, KOJOHKH) M yIeOHO-HATIISTHBIX ITOCOOHI
(TIpe3eHTaINH 110 BCeM paszienaM JUCIUIIIHHEL).

I[J'I?I MMPOBCACHUA 3aHATUN CECMHHAPCKOI0 THUIIa B YHUBCPCUTETC ayIUTOPUA 060pyz[0BaHa MyJ'IBTHMeZ[PIfIHBIM KOMIIICKCOM U
OKpaHOM JIJI1 IEMOHCTpAINA CIIaMTIOBBIX HpGSGHTaHI/Iﬁ 1 BUACOMATEPUATIOB.

[TomereHust U CAMOCTOSATETHLHON paObOTHl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO MTOAKITIOUEHHS K CETH
«HTepHET» 1 00ECIIeueHreM JI0CTyIa B AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA, KyIa
KaXX/Iblii 00ydaromuiics B TeYeHUE BCEro nepruoa ooydeHus: ooecrneyeH HHANBUAYaIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCA I[10O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

YcnemnrHoe 0cBOEGHHE AUCHUIIIMHEI IIPE/IoaraeT akTUBHYIO pab0Ty CTyIeHTa Ha BCEX 3aHATHAX ayTUTOPHOH (GopMbl
(JIeKkIuHn, NpaKTUYECKHE 3aHSTH), BBITOJHEHNE KOHTPOJIBHBIX MEPOTIPUATHI, IIITAHOMEPHYIO CAMOCTOSTEIBHYIO PadoTy.
IMocemnienre TEKINOHHBIX 3aHATHH M KOHCIIEKTHPOBAHIE JICKIIMOHHOTO MaTepHaa sIBIsIeTCS He0OX0IUMBIM, HO
HEJOCTATOYHBIM YCIOBHEM IJIS YCIIEITHOTO YCBOCHUS TUCIMILINHEL. CTYAeHTY HeOOX0IMMO CHCTEMAaTHIECKH PaboTaTh C
PEKOMEHI0BAHHOM JTUTEPaTypOii, TOMOTHsA KOHCIIEKT JIEKLUI He0OXOAUMBIMHU TOSICHEHUSIMU, YTOYHEHUSIMH ¥ TEpMUHAMU
1O U3y4aeMoH TeMe.

JIis KauecTBEHHOTO YCBOCHUS JAHHOH MUCIMILTMHEI HEOOXOIMMO TOCEIIaTh CEeMUHAPCKUE 3aHATHS, U3ydaTh BOIPOCH TEM
CaMOCTOATENBHON MOATOTOBKY. [IpakTHdecKkue 3aHATHS TPEOYIOT PeABapUTENbHON TeOPETHIECKON TIOATOTOBKH MO
COOTBETCTBYIOLIEH TeMe: U3ydeHHs yueOHOH U TOMOIHUTENBHON IUTEPATYpPhI.

B xone n3yueHns TUCIUIUIAHBI TPAMEHSACSTCS TAKOH BHI] TEOPETHIECKOTO 3aHATHSA KaK CaMOCTOSATENbHAs paboTa CTYICHTOB.
Ponp mpenopaBaTens Ipyu 3TOM 3aKITI0YACTCS B OPTAHU3AIUH CaMOCTOSITNIBHOM PabOTHI CTYCHTOB, B O0Y4EHHH X METOAaM
CaMOCTOATEIBHOTO U3ydeHHs BOIIPOCOB TEOPUH. DTa OpraHU3allUs 3aKIII0YaeTcs B ONpeeIeH!HN 3a1aH1s, CPOKOB
UCIIOJTHEHHS, OCYIIIECTBIICHUH KOHTPOJIS U OLIEHKE PE3ylIbTaTOB U3YUEHHUs yueOHOTO MaTepHrara.

OCHOBHBIMH BHIaMH CaAMOCTOSTETIFHOW PabOTHI ABISIOTCS: padoTa ¢ MeYaTHBIMU HCTOYHUKAMH HHpOpMannH (KOHCIIEKTOM,
KHUTOH, TOKyMEHTaMH), paboTa ¢ HHTEPHET-PeCypcaMu.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE AMCHUILIMHBI HHBAIUAAMH W JHIAMH C OTPAaHWYEHHBIMU BO3MOXKHOCTSMH 370POBBS OCYIIECTBIISICTCS C
WCIONb30BAaHUEM CIEUUANbHBIX TEXHHUYECKHX CPEACTB M Tol0 HMHOOPMAIMOHHBIX TEXHOJIOTHH, MpPEZOCTaBIsEMbIX
PecypcHBIM y4eO0HO-METOIMYECKUM LEHTPOM IO OOYYCHHIO MHBAJIHIOB ¥ JIUIl C OTPAaHHYCHHBIMHA BO3MOXKHOCTSMH 3I0POBBS
Yenl'V mo 3ampocy 00y4aromerocs.

1. MoOwuiibHBIE CrieUalibHble TEXHUYECKUE CPEACTBA Ui JIMIl ¢ HApYyIIEHUSMU 3PEHUs: TOPTaTUBHBIH KOMITBIOTED
¢ BBOAOM/BBIBOJIOM ImpudToM Bpaiing ¢ cuntesaropom peun «ElBraile-W14] G2»; HOyrOykH ¢ TpOTrpaMMHON 3KPaHHOTO
nocryna NVDA; seKkTpoHHBIE YBETHUUTENN JUIS YAAJIEHHOTO IPOCMOTPA; BUACOYBEIMUYHUTENN ITOPTATHUBHEIE; TH(IIOIIIEED;
(G POBBIE TUKTO(POHEL.

2. MoOunbHble crneuuanbHble TEXHWYECKHE CPEeACTBa Ml JIMI C HApYLIEHUS MM CilyXa: CHCTeMa CBOOOJHOIO
3BYKOBOTO TIOJII CO BCTPOCHHOH COBMeCTHMMOCThIO ¢ FM-ycrpoiictBamu; paauokiaccel «Coner-PCM» ¢ mepemaTauxom,
3ayIIHBIM HWHAYKTOPOM W WHIYKIIMOHHOW TeTNeH; cucreMa HH(GOPMAIMOHHAS A CIa0OCHBIIAMKX IepeHOocHas «lIcTok»
A2 co BCTPOGHHBIM IIIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KamMepa; HpOorpaMMHUpyeMbIe CIYXOBBIE amllapaThbl
WH/IMBUAYATBHOTO MOJIB30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTWH: IPOTPaMMHOE OOeCIIeUeHHe 3KPaHHOTO JOCTYNIAa C CHHTE30M
pean NVDA; mporpaMMbl SKpaHHOTO YBEIHUYCHHUS; IMPOTPAaMMBI PEUYEBOrO CHHTE3a JUIT KOMIBIOTEPOB U HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJIsl MOOUJIBHBIX YCTPOIMCTB; SKpaHHasl KJIaBUATypa; SKpaHHAas JIyma.

ITpu HEOOXOIMMOCTH JUTA OOYJAIOIIMXCS C HApPYIICHHSIMH 3pEHHS Ha pa0odnmx MecTaxX A HMPOBEACHHS IPAKTUYCCKUX WIH
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IIPOTPaMMHOE obOecredeHne (ImporpaMMa pPedeBOH HaBHTAINH
NVDA, peueBble CUHTE3aTOPBI, SKPAHHBIE JIYIIHI).

B yueOHble aymuTopuu oOecnedymBaeTcsi OCCIPENSTCTBEHHBIA JOCTYN ISl OOYYalONIMXCsS WHBAJIHIOB M OOYYAIONIMXCS C
OTpaHWYECHHBIMH BO3MOKHOCTSIMH 3I0pPOBBS. B Kaxmolf ayguropuu, rie OOy4aroTcsi MHBIMABI W JIMIA C OTPAaHWYCHHBEIMH
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BO3MOXXHOCTSMH  3/I0POBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJNMYECTBO MECT I OOYJAIOMMXCS C Yy4eTOM
HapyleHUH UX 340pPOBbsl.

Jls ocBOEHMs MUCHUIIMHBI MHBAIUIAM M JIMLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 30pPOBbSl MPENOCTABISETCA AOCTYN K
MeYaTHBIM HCTOYHHWKAM, MMEIONIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATBHBIX TEXHUYECKHX CPEICTB;
JOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEJCTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAydHOH OMONMOTEKH
UYenl'Y unm 5neKTpOHHO-OMONMOTEUHBIX CHCTEMAX, C MOMOIIBIO CHEIMANbHBIX TEXHMYECKHMX M IIPOrPaMMHBIX CPEICTB
(pabouee MecTo U HE3psUETO IOJIB30BATENS C MIPOTPAMMHBIM 00ECIIeYeHHEM 3KPAaHHOTO JOCTyHma ¢ cHHTe30M pedd NVDA,
pabodee MeCTO ¢ KOMIBIOTEPHBIM poiuiepoM U kKiaBuaTypoil Clevy ¢ OONBIIMMH KHOMKAaMHU U C pa3feisiomiell KIaBHIIH
HaKJIAIKOM).

Y4eOHO-METOIMYECKHE MaTepHalbl Ul OOYJalOMXCs W3 4YWCIa WHBAJIMIOB M JIMI] C OTPAaHHMYCHHBIMH BO3MOXKHOCTAMHU
3II0POBBS MIPEAOCTABIIAIOTCA B (popMax, aTalTHPOBAHHBIX K OTPAHUYCHUAM X 340POBBS M BOCHPHUATHSA HHPOPMAIHH:

JUist UL ¢ HapYIIEHUSIMU 3pCHUST:

- B Ie4aTHOH opMe yBENUUEHHBIM LIPUPTOM,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B Gopme ayauoddaiina,

- B meyaTHo# Gopme mpudrom Bpaiins.

JUist UL ¢ HapyIIeHUsIMU CITyXa:

- B IIeYaTHOH Gopme,

- B (hOpMe 3NIEKTPOHHOTO JOKYMEHTA.

JLnist UL ¢ HapyIeHUsIMU OIIOPHO-ABUTATENBHOTO alapara:

- B Ie9aTHO opme,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoaiina.

JlaHHBIH TepedeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHI€HTa O0YJalOmUXCsl.

JIis MHBANMMIOB W JIMIl C OTPAaHWYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C HCIIOJB30BAHHEM AWMCTAHIMOHHBIX 0Opa3zoBaTenbHBIX TexHonorui (Moodle, Adobe Connect
Pro u mp.).

B ocBocHMM [UCIMIUIMHBI WHBANIWAAaMH W JIMIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBS  HCITONB3YeTCS
WHIUBHOyanbHass pabora. Ilox wHAMBHOyanpHOW paboToif ToapasymeBaeTcs 1Be (OPMBI  B3aMMOJCHCTBHS C
mpenojaBaTeleM: HWHIWBUAyanbHash ydeOHas paboTa (KOHCYAbTAallMH), T.€. JAONOJHHUTENFHOE pa3bsiCHEHHE Y4eOHOTO
MaTepuana M YIIyOJeHHOE HW3ydYeHHe MaTepuana ¢ TeMH OOydalomMMHCs, KOTOpBIE B OSTOM 3aMHTEPECOBAaHbL, U
WHIVBHIyaTbHas BOCIMTATeNbHAs pabora. VIHAWBHIyaTbHBIE KOHCYIBTAIIMHM HAIPaBICHBl HA WHIWBHIYATH3alHI0 OOYdCHU
U YCTaHOBJICHHIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOydJaromUMCS HHBAIUAOM WM OOydarommmcs ¢
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.

ITpn mpoBeneHHM NpoLENypbl OLEHWUBAHUS PE3YNBTATOB OOy4EHHS HHBANKMAOB U JHI C OTPaHUYEHHBIMHU BO3MOXHOCTSIMHU
3I0POBBSl MO JUCIUIDIMHE OOECIICYMBACTCS BBINOJTHEHHE CIEAYIOMNX OMOTHHUTENBHBIX TPEOOBAaHHWI B 3aBHCHMOCTH OT
WHAMBUAYATBHBIX 0COOSHHOCTEH, 00yJatomuxcs:

a) WMHCTPYKLIHUS 10 TIOPSIKY IPOBEACHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISICTC B HOCTYMHOH (opme (ycTHO, B
HCEMEHHOH (hopMe, B TUCEMEHHOH (opme mpudTom bpaiins, ycTHO ¢ HCIIOIB30BaHUEM YCIYT CYpIOIIePEBOTINKA);

6) noctymHas (opma MpesoCcTaBICHUS 3aJaHUH OIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B medaTHOH opMe yBETHUIEHHBIM
mpudroM, B neyaTHo QGopme mpudrom bpaiins, B popMe 3IEKTPOHHOTO JTOKyMEHTa, 3a[JaHus 3a4UTBHIBAIOTCSl aCCHCTEHTOM,
3aJaHus IPENOCTABIIIOTCS C UCTIOIB30BaHUEM CYpIOTIEPEBOAA);

B) JocTymHas (opma TpeIOCTaBIEHHWS OTBETOB HAa 3agaHus (IHChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
HOHChMEHHO mpudToM bpaiins, ¢ HCIoNb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NpOLENYpPHl OLEHUBAHUS PE3YNbTATOB OOy4EHHS HHBANKMAOB U JHI[ C OTPaHUYEHHBIMU BO3MOXHOCTSIMU
3II0POBBS TIPEIYCMAaTPHUBACTCSI HCHOJIB30BAHNE TEXHMUECKMX CPEICTB, HEOOXOAMMBIX UM B CBS3M C WX HWHAWBHIYaJHHBIMU
0COOCHHOCTSIMU. DTH CPEACTBAa MOTYT OBITH mpemocTaBieHbl YenlY wiam MOTYT HCIONIB30BaThCS COOCTBEHHBIC TEXHHUECKHE
cpernctBa. Ilpu HEoOXoAMMOCTM WHBaIMIAM U JHMIAM C OTPAaHMYEHHBIMM BO3MOXHOCTSIMU 3J0POBBSI INPENOCTaBIIACTCS
JOIOJIHUTENEHOE BpEMsS Ul MOATOTOBKM OTBETAa HA 3a/laHusl, INpOLENypa OLEHWBAHHUS PE3YIbTATOB OOYdEHHS II0
JUICIIUTUIAHE MOXKET MPOBOANTHCS B HECKOJIBKO 3TAIOB.

ITpoBeneHne mnpouenypsl OIEHHBAHHUS pPE3yIbTaTOB OOy4eHHS WHBATUIOB U JHI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3J0pOBbsI JOIMYCKAETCsI C UCTIOIB30BaHHEM JHCTAHIIOHHBIX 00pPa30BaTENbHBIX TEXHOIOTHI.

© ®I'BOY BO «Henl'V»




2022-2023 30 05_03_ ®MBK o 2022 3 plx_MoJexkyasipHas (pu3H0JI0TUs U
IHAOKPHUHOJIOTHS

[IpopexTop o yueOHoii pabote yrBepxaeHo 30.05.2022  B.E. ®enopos

VY4eHnbM coBeToM (akynpreTa PyHIaMEHTATbHON METUIIUHBI

[Iporokon 3aceganus Ne 3 ot 25.05.2022

[Ipencenarens YueHoro coBera

dakynpreTa QpyHIaMEHTATBHON
MEIUIINHEI COIVIACOBAaHO O.b. Lleitnukman

3acenanuem gakyiabrera PyHIaMeHTAIbHOM MeIHUIMHBI
IIporokon 3aceqanus Ne 5 ot 13.05.2022
3aBenyromuit kadeapoi COITIACOBAaHO O.H. Eropos

ABTOp (COCTaBUTEIb) B.3. Le#inukman

Crpykrypa paGodeili mporpamMMbl COOTBeTCTBYeT npuka3dy pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1



