ﬂ,OKyVl‘IEHT noan 0/ 3NeKTPOHHOIMIAHOBRHA YK POCCUN
Undopmaum : ®DenepaibHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE
(DMO TaCKa aneprBMH YUPEIKACHUEC BLICIICTO o6pa3013aH1/151

JlomxpocTb: PekTop

«HensOunckii rocynapcerseHHsli yausepeure» (PI'BOY BO «Henl'Vy)

latap
YHuKd
8919

ngﬁgﬁ%WMﬁMWQIH&EﬂHHHHHH "brodusnkh" o HanpaBieHUIO TOAroToBKY (crermansHocTw) 06.03.01 "Bronorus”

oanucanms: 04.08.2024 19:37:26

4b8c)cF7b6350che5 cdda309ERER3pIgHHOCTH npo¢umio) bruonorns ®I'BOY BO «Henl'V» crp. 1

Pabouasi nporpamMma JuCUMIVIMHBI (MOAYJIs1)™*
buodusuka

HaHpaBJ’IeHI/IQ IIOATOTOBKH (CHGHI/IaHBHOCTB)

06.03.01 Buosorus

HamnpasnenHocts (mpoduiib)

buonorusa

[IpucBanBaemas kBanuuKaiys (CTCICHb)

OakaaBp

dopma oOydeHUS

O4YHasi

['on(s1) HaGopa 2024

*Pabouas mporpaMma IUCIUILIMHEL (MOJIY/s) aJaiTUPOBaHa JJIsl HHKJIIO3UBHOTO 00Y4YEeHHsI UHBAUIOB U
JIU1 C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 370POBbBS

Yemas0unack 2024 r.

© OI'bOY BO «Yenl'V»




MUHOBPHAVYKHM POCCUI
\, DenepanbHOE rocyJapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbunckmit rocynaperseHHsli yausepcure» (PI'BOY BO «Henl'Vy)

Pabouas nmporpamma mucrmmuinasl "bruodusnuka” mo HanpaBieHnIo NoAroToBky (cnermansHoct) 06.03.01 "Bronorns"

HanpasieHHOCTH (podmtio) bruonorus ®I'BOY BO «Yenl'V» crp. 2

Copepxkanue

1. e ocBOEHUS TUCIUIUTMHBI

2. Mecto nucuuruivnbl B ctpykrype OITOIT

3. Komnerenuuu oby4atomierocs, GopMUpyeMbIe B pe3yIbTaTe OCBOCHUS TUCIUTUTHHBI
(Momymst)

4. O06beM JUCIUTITAHBI (MOJTYJIs)

5. CTpyKTypa U coiepaHue AUCIUIUIMHBI (MOJTYJIs)

6. ®oH/ OIIEHOYHBIX CPEACTB

6.1. [lepeyeHb BUIOB OIIEHOYHBIX CPEJICTB

6.2. TunoBbie KOHTPOJIHHBIC 3aJJaHUS U MHBIC MaTepUAJIbI JIJIs TEKYIEH aTTecTalluu
6.3. TunoBbie KOHTPOJILHBIC BOMPOCHI U 3aJaHUSI IJIs1 POMEKYTOUHOM aTTeCTaIllUU

6.4. Kputepuu onieHHUBaHUS

7. YueOHo-MeToan4ecKkoe U HHGOPMaIlMOHHOE 00ecriedyeHrne TUCIUILIUHBI (MOTYJIs )
7.1. Pexomenayemas muTepaTypa

7.2. Tlepedenn pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHUKAITMOHHOM ceTn "MHTepHeT"
7.3. Ilepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHM

8. MarepuanbHO-TEXHUYECKOE 00ecTIieueHrne TUCIUTUTHHBI (MOJTYIIS)

9. Meronunueckue yka3aHus g 00y4aronuxcsi 0 OCBOCHHUIO JUCIUIUIAHBI (MOIYJIs )
10. CrniennaibHbI€ YCIOBHSI OCBOEHUS JUCIUTUTUHBI 00YUYaIOUUMUCS ¢ MHBAUIHOCTHIO U
OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS

© OI'bOY BO «Yenl'V»




MUHOBPHAVYKHM POCCUI
\, DenepanbHOE rocyJapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbunckmii rocynaperseHsi yausepcureT» (PI'BOY BO «Henl'Vy)

Pabouas mporpamma muctmminesl "brodusnka mo HanpaBieHnio noaroToBky (cnenuansHoctH) 06.03.01 "Bronorns"

HanpasieHHOCTH (podmtio) bruonorus ®I'BOY BO «Yenl'V» crp. 3

1. HEJIX OCBOEHU S JUCIIMITJINHBI

Llens: popMupoBaHHEe CHCTEMATH3NPOBAHHEIX 3HAHUH 0 ()yHJAMEHTAIEHBIX OCHOBAX )KUBOH MAaTepUH Ha OCHOBE (PM3HYECKHUX 3aKOHOB
C IPUMEHCHUEM COBPEMEHHBIX JIOCTIDKECHHH Oronorun 1 ¢usuku. Kype Onodusukn nmeer Taoke o0meoopa3oBaTensHOe H
NPYKJIAJHOE 3HAYECHHE: MHOTHE BOIIPOCH COAEP)KAT MaTeprall, CIOCOOCTBYIONHI (hOPMHUPOBAHHIO IPABIIBHOTO MIPEACTABICHHS O
COBPEMEHHOH €CTECTBEHHO — HAyYHOW KapTHHE MHpA.

3agaum:

* O00CHOBATh HEOOXOAUMOCTH OMOPHU3UIECKOro MOAX0/Ia B UCCIICA0BAHIHN KUBBIX 00BEKTOB,;

M )laTL IpeaACTaBJICHUC 00 OCHOBHBIX npuHOUIax CTPYKTYPHOI'O IIOCTPOCHUA U (byHKIII/IOHI/IPOBaHI/IFI OMOJIOTHYECKUX CUCTEM,

* [Toka3aTb OCHOBHBIE TOJXO/IbI ¥ METOABI B 00J1aCTH OMO(HU3NYECKOro aHaIN3a;

* [IpuBUTH HABBIKY ONEPUPOBAHYS TEPMUHOIOTUEH ONOGDU3UKY.

PeSyJ'ILTaTLI O6y‘{€HI/IH 0 I CHUIUIMHE HAIIpaBJICHBI HA JOCTHXKCHUE MHAUKATOPOB!:

OIIK 2.1. PaccMaTprBaeT OCHOBHBIE CHCTEMBI )KU3HEOOCCIICUCHHST M TOMEOCTATUIECKOM PErYIAIMU XKHU3HEHHBIX (QYHKIIMA Y pacTeHUI
1 Y )KMBOTHBIX, CITOCOOBI BOCIIPHATHSI, XpaHEHHS ¥ TIepejaul MH()OpMAaIUU, OPUEHTUPYETCS B COBPEMEHHBIX METOJIMUECKUX MOIXO0AAX,
KOHLICTIIMSIX U Tpo0sieMax PU3HOJIOTUH, IIUTOIOTHH, OMOXUMHHU, OHO(U3NKH.

OIIK 2.2. YcraHaBiHMBaeT CBA3M (HU3UOIOTHIECKOTO COCTOSTHUS 00BheKTa ¢ (PaKTOpaMH OKPYXKArOIIeH CPEIbL.

OIIK-6.1. I/ICI'IO.]'[BSyG’T OCHOBHBIC KOHIICTIINUH U METOAbI, COBPEMEHHBIC HAIIpaBJICHUA, (1)I/I31/IKI/I, XUMHHU U HAYK O 3eMne, AKTyaJIbHbIC
HpO6J’[CMLI OMOJIOTHYECKUX HayK U IEPCIEKTHUBbI MEXKIUCITUINITMHAPHBIX HCCHC}IOB&HHﬁ.

OIIK-6.3. TIpuMeHsieT METOIbI CTATHCTHYECKOTO OIICHIUBAHHS U MPOBEPKU TMITOTE3, TPOrHO3UPOBAHHS TIEPCIEKTUB U COI[HATBHBIX
MTOCJIEICTBUI CBOEH NMPOQEeCCHOHAIBHON JAEATEILHOCTH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII

Huxn (pa3aen) OIIOIT: 51.0.08.02

2.1 TpeGoBaHus K MpeBaPUTEIbLHOI MOATOTOBKE 00y4AI0IIEroCs:

Kypc 6a3upyeTcst Ha 3HAHHSX, TOTYIEHHBIX B IIIKOJIE, & TAK)KE MOTYYEHHBIX TIPH U3Y4EHHUH MPEAISCTBYIONIMX KYPCOB, TAKUX KaK
«Dusnkay, «O01as ouomorusy, «MaTteMaTHKa U MAaTEMAaTHUYECKHUE METOABI B OHOIOTHI.

2.2 I[P[Cl.ll/ll'l.]'ll/ll-lbl U NMIPAKTUKH, 1JI1 KOTOPbIX OCBOCHHUE JTAHHOM TUCUMILIAHBI (MOZ[y.]'lfl) He00X0UMO KaK npeamecryroumiee:

Kypc «bruotusukay sBIsSeTCsi OCHOBOM ISl U3YYCHHUSI TAKUX KYPCOB Kak «DHU3HOIOrUs», BceX NPOGHIbHBIX IUCHUILINH, Y
OakanaBpoB npoduis buodpusuka u I'eHeTnka aucHuIuIHbl «PasnalMoHHas FeHETUKa, Y MarucTpoB npoduis Paanoduonorus
JMCUMIUTHHBL «BHO(U3UKA CIIOKHBIX CHCTEMY.

Kypc uzyuaercs Ha 3 Kypce B 5 cemectpe.

3. KOMIIETEHIINH OBYYAIOILETOCSl, ©OPMHPYEMBIE B PE3YJIbTATE OCBOEHUSI IMCLATLTNHBI
(MOJIYJIST)

OIIK-2: Cnioco0eH NnpuMeHsITh IPUHIMIBI CTPYKTYPHO-(DYHKIIMOHAJILHOWH OPraHu3alu, HCIO0Jb30BaTh (PM3HOI0THYECKHeE,
HUTOJIOrHYeCKHe, DHOXUMHYecKUe, Ouodu3uyecKre MeTOAbI AHAJIM3A /11 OLEHKH U KOPPEKIIUHU COCTOSIHUS KUBbIX 00beKTOB
U MOHMTOPHHTIA cpeJbl X O0MTAHMSA;

3HaTh:

Juns noctmkenns OITK 2.1: Gpu3nKo-XUMHUECKHE MPUHITUITBI PETYIMPOBAHUS KUZHENESITEIBHOCTH OPTraHN3MOB, MEXaHH3MBI
nepeayn YHEPTHy, 3apsaaa U nHGopMaiy B OHOJOTHIECKHX 00BEKTaX, OCHOBHBIE 3aKOHOMEPHOCTH MTOBEACHHST THHAMHIECKUX
CHCTEM, TepMOAMHAMHUYECKUE TPUHIUIIBI OMOTOTHYECKIX CUCTEM.

YMmeTh:

Jst moctmkennst OIIK 2.2: onpenensiTe MpOHUIIAEMOCTh TKAHU JJISI KPACUTENIEH, ONPEIENIITh COMPOTUBIICHUE CYCTICH3UI
OJHOKJIETOYHBIX OPTaHU3MOB, ONIPEAETIATH TEMIIEPATypHbIH KO3 (QUIMEHT U SHEPTUIO aKTUBAIMK 00pa30BaHMs KHCIOPOAA, PELIaTh
3aJaui.

Baagern:

Hns gocrmxenust OIIK 2.2: MeTomamMy CTaTHCTHYECKOTO aHaIn3a JaHHBIX U 0a30BBIMH MPHHIIUIIAMHA MATEMAaTHIECKOTO
MOZEITHPOBAHUS ONOTOTHYECKHX O0BEKTOB.
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OIIK-6: CriocoGeH NCHOIB30BATH B TPO()ecCHOHATBHOM JesITeTHOCTH OCHOBHBIE 3aKOHBI (PM3MKH, XMMHH, HAYK 0 3eMJIe 1
OHO0JIOTHH, MPUMEHATh METOIbI MATEMATHYECKOI0 AHAJIN32 M MOJICTUPOBAHUS, TEOPETHIECKHX H IKCIIEPHMEHTATbHBIX
HCCJIeI0BAHMIT, TPHOOPETATH HOBBIE MATEMATHYECKHE H eCTECTBEHHOHAYYHbIE 3HAHUS, HCTIOIB3Ys COBPEMeHHBIE
odpa3oBaTtebHbIe H HH)OPMAIHOHHbIE TEXHOJIOTHH;

3HaTh:

HJ'IH JOCTHUIKCHUA OIIK 6.1: MeTo/1bl KAUECTBEHHOM OIIEHKH KMHETHYECKOTO IOBEACHUS OMOJIOTMYECKUX CHCTEM M THUIIOB UX
JUHAMHUYCCKOTI'O IOBCACHMA 1 OCHOBHBIX BBKOHOMepHOCTeﬁ JAWMHAaMHUYCCKOro MOoBEACHUA CUCTEM Ha MMPUMEPEC 0a30BBIX MOJICIICH.

YMmeTs:

Juns noctmkenns OIIK 6.1: npuMeHsTh 3aKOH 3KCIIOHEHIMAIBHOTO POCTa, 3aKOH OIPaHMYEHHOI'0 pocTa, ypaBHeHHe DepXioibeTa,
Moznenu MoHo nu Muxasnuca-Menrted, Mozenp "XUIIHUK-KepTBa" JJIs1 ONUCAHUS MTOBEICHUST OMOJIOrMYECKUX CHCTEM.

Baapern:

Jnst noctikenns OIIK 6.3: HaBbIKaMU paOOTHI B CTATUCTHYECKHX ITAKETaX, CaMOOOpa3oBaHus, pabOTHI ¢ YUeOHOMH U HAYIHOM
JINTEPaTypOH.

B pe3yabTare OCBOCHUSA TUCHMIIJIMHBI Oﬁy‘lal()I[[I/IﬁCﬂ JOJIZKCH

3.1|3narn:

3.1.1 -IIpaBujia OpraHusanun CaMOCTOSATEIIbHON paGOTBI 1O JUCHUIIIMHE

3.1.2|- ocHOBHEIE TIPUHIHAIIBI pa6OTI)I B TEKCTOBBIX p€AaKTOpax, 3JICKTPOHHBIX Ta6J'[I/IIIaX. HpaBHna 06pa60TKI/I JaHHBIX B
CTaTUCTUYCCKHUX ITaKETax

3.1.3| - ocHOBHBIE BUIbI AKTHBHOI'O M IIACCUBHOT'O TPAHCIIOPTA BEIIECTB, MEXaHU3MbI 2JIEKTPOreHe3a B KIIETKe, epeaavy
UMITyJbCa [0 HEPBHOMY BOJIOKHY, KOJI€OaHHUsI B OMOXMMHUUECKHUX PEaKIUIX, OCHOBHbIE 3aKOHOMEPHOCTH ITOBEICHUS
JUHAMAYECKHUX CHCTEM, TEPMOANHAMUUYECKIE IPUHIMUIIBI OMOJIOTHYECKUX CUCTEM.

3.1.4| - ocHOBHBIE IPOOJIEMBI U 32/1a4H PEIIAEMbIE B paMKaX OMO(QU3UKH.

3.2l YmeTh:

3.2.1| - KaueCTBEHHO BHIMIOIHATH KOHTPOJIBHBIC 38 JaHHs, IPEAYCMOTPEHHBIC AUCIUIUTHHOMN, IPEACTABIIATE PE3YIbTAThI
COOCTBEHHOM JIEITENBHOCTH B Pa3IMYHbIX POpMax.

3.2.2| - cocTaByATh 3aMpoOChl B MOMCKOBBIX CHCTEMAaX JJIS oMy4YeHus: nHopMaimu uist cozaanus pedepatoB. CoOCTaBIsaTh
rpadyKy 1 AUarpamMMBbl JUTS aHaJIk3a MOJTYYEHHBIX JJaHHBIX Ha JabopaTtopHbiX pabotax. O0pabaThiBaTh NaHHBIC
METO/IOM HAHMMEHBIINX KBAJPATOB U KOPPEISLHOHHBIM aHATH30M.

3.2.3| - onpenensaTb NPOHULAEMOCTb TKaHU JUISl KpacuTeseH, ONpeaesaTh CONPOTUBICHUE CYCIIEH3UH OTHOKJIETOUHbIX
OPTaHU3MOB, OIPENENIATh TEMIIEPATYPHBII KO3 GHUIIMEHT 1 SHEPTUIO aKTUBALMK 00pa30BaHMs KHCIOPOa, PelaTh
3a/1a4H.

3.2.4] - oObpabaThiBaTh 1OCTATOYHBIE O0BEMbI HH(POPMALIUH, KPUTUIHO OTHOCUTHCS K TTOTYYCHHBIM HCTOYHHKAM
nH(OpMALNH, aHATM3UPOBATH U BBIACIATH HAOOJIEE 3HAYUMBIE MPOOJIEMBL, APT'YMEHTHPOBATh CBOH [TO3UIIUH, CTPOHTH
JIOTHYECKH 00OCHOBAaHHBIC BBIBOIbI, BECTH AUAJIOT C OMIIOHCHTAMHU B PAMKaX 1e0aTOB.

3.3|Baanern:

3.3.1| -BnaneTh HaBbIKAMK CaMOOOPa30BaHUsI, pa0OThI C YUeOHOM U HAyYHO# JIUTEPATYPOit

4. OFBEM JUCIHUIIJIMHBI (MOAYJIS)

O6Lwan TpyAoeMKOCTb 33ET

Yacos o yueOHoMy 1uiany : 108 Bunp! koHTpONS B cemecTpax:
B TOM YHCJIC

aynuTopHbie 3aHaTus : 50 JK3aMeHbI 5

camocTosiTenbHas padorta : 20,7
4acoB Ha KOHTPOJIb . 27
KOHTaKTHas pabdora: 60,3

HKP: 9,2
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5. CTPYKTYPA U COAEP)KAHUE JUCHUITIJIMHBI (MOOYJIST)
Kon HanmeHoBaHue pa3je/10B U TeM /BU/ 3aHATUS/ Cemectp | Yacos JInteparypa
3aHATHS / Kype
Paznen 1. Beegenue B ouodusuxy
11 Otarsl cTaHOBIEeHUS OMOGU3UKY KaK CaMOCTOATENbHOM Hayky. Llenu u 3anaun 5 2 JI1.3 JI1.1 J11.2J12.2
ono¢usuku. Mcropust pasputus Hayku /JIex/ 0122 33
1.2 @dusnyeckre OCHOBBI METOI0B IPUMEHSIEMBIX B Orosoruu u Meautute /Cp/ 5 9 JI1.3 JI1.1 J11.2J12.2
35192 33
Pa3pen 2. TpaHcnopT BemiecTs
2.1 W3zydenne pusndeckux U GU3NKO-XUMHIECKUX CBOMCTB OUOIOIMYECKHX 5 4 JI1.3 JI1.1 J11.2J12.2
MeMOpaH. TpaHcopT TUNOQUIBHBIX U THAPOGUIbHBIX BemlecTB. [laccuBHbIM 1 3213233
AKTHBHBII TPAHCIOPT BEIECTB, ATbTEPHATHBHBIC (DOPMBI TPAHCIIOPTA BEIIECTB
(meneBbie KOHTAKTHI, (harouTo3, MMHOIUTO3). /JIeK/
2.2 ITaccuBHBIHN TpaHCHIOPT BELIECTB uepe3 MeMOpany /J1ad/ 5 2 JI1.3 JI1.1 J11.2J12.2
3152033
2.3 IIponunaemMocTs KJIeTOK U TKaHel /J1a6/ 5 1 JI1.3 JI1.1 J11.2J12.2
31052033
Paznen 3. DnexkrpoanHaMuka
3.1 MexaHu3MbI OMORIIEKTPOreHe3a U UX Poiib B BO30YKAeHNH. PaBHOBECHBII 5 4 JIT.3 JI1.1 J11.2J12.2
noreHuuan JJoHHOHa, CTallMOHAPHBII MoTeHnra ['onbaMaHa- X 0JDKKHHA, D192 93
MOTEHIIMAJI IPH PabOTE AIIEKTPOreHHOM MOMITBI, TOTEeHIMaN AercTBus. /Jlex/
3.2 DJIEKTPONPOBOAHOCTH OMONIOrnYecKkux 00beKkToB /J1ab/ 5 2 JIT.3 JI1.1 J11.2J12.2
D19233
Pazgen 4. Kunernka 0M0/10rH4ecKMX CUCTEM
4.1 [NonsTre Ouonornueckor KUHETUKU. OCHOBHBIE 3aKOHOMEPHOCTH 5 4 JIT.3 JI1.1 J11.2J12.2
KHHETHYECKOT'O MTOBEICHNsI OMOIOrMYECKUX CUCTEM Ha MPUMEPE MPOCTCUIINX 215233
mopeneit. [punimn odpaTHoit cBszu. /Jlex/
4.2 BnusiHue Temnepatypbl Ha CKOPOCTb OMonoruyeckoi peakuuu /J1a6/ 5 2 JI1.3 JI1.1 J11.2J12.2
D132233
Pazgeun 5. KauecTBeHHBII aHAIN3 MO/IeJIH
5.1 MeToap! KaYECTBEHHOM OLIEHKH KMHETUYECKOIO IOBEAEHNS OMOJIOrHYECKUX 5 4 JI1.3 J11.1 JI1.2J12.2
CHCTEM U THUIIOB WX AMHAMHYECKOTO MTOBENACHUS. Y CTOMYUBOCTD CTAIlHOHAPHON JI2.1
touku. Kputepuii ycroitunBoctr. Heckoinpko cTallmOHapHBIX TOYEK B CUCTEME 2132233
Ha pUMepe MPOTOYHOTO KYIbTUBATOPA. PenyKkuus yncina ypaBHEHHH.
BricTpbie u MeyIeHHbIE TepeMeHHbie. MeTo1 (a30Boi TOCKOCTH. THIIBI
YCTOMYMBOCTH OCOOBIX ToueK. buonorudeckue tpurrepsl. /Jlex/
5.2 KauecrBennslii ananms mozgenu /J1ab/ 5 2 JI1.3 J11.1 J11.2J12.2
D132233
Pa3zneun 6. Ba3zoBble Moge/ M OHOJIOTHYECKUX CHCTEM
6.1 H3yueHre 0OCHOBHBIX 3aKOHOMEPHOCTEH AMHAMHYECKOTO MOBEICHHUS CUCTEM Ha 5 4 JI1.3 J11.1 JI1.2J12.2
npuMepe 6a30BbIX MOIeIeH. 3aKOH DKCIIOHECHIIMATBLHOTO POCTa. JI2.1
Orpannyennslil poct. YpasHenue ®epxronscra. Moznenu MoHo u 019293
Muxasnuca-MenTteH. Mozaens "XummHuk-xeptsa'. [IpuHIMIIT KOHKYpeHIUI
T"ayse. Monenp B3anmMoieicTBUS XUMHUYecKuX BetiecTB Jlorku. Monens
B3anMoIeicTBHs BHIOB BombTepa. /Jlex/
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6.2 BasoBble Moaeny onosiorndeckux cucreM /J1ad/ 5 2

JI1.3 JI1.1 JI1.2J12.2
0109233

Pazpnen 7. Kone6aHust M pUTMBI B OHO0JIOTHYECKUX CHCTEMAX

7.1 OO0riiee MOHSTHE O KOIEOATENBHBIX MPOIIECCaX B OMONOTMYECKHX CHCTEMaX. 5 4
I'mukonus kak npumep KosedaTenbHON OnoxuMudeckon peakiuu. Konebanus
BHYTPHUKIJICTOUHOM KOHIICHTPAIINH KaNbIHs. BOIHBI )KU3HU. ABTOBOIHBI U
JICCUTIATUBHBIE CTPYKTYphI. bazoBas monens "Oproccensitop”. Peakius
Benoycosa-JKaboruHckoro. /JIex/

JI1.3 J11.1 JI1.2J12.2
JI2.1
0109233

7.2 |KonebGaHWs 1 pUTMBI B OMOJIOTHYECKUX cHcTeMax. /J1ab/ 5 2

JI1.3 JI1.1 J11.2J12.2
0109233

Paznen 8. Tepmonunammka

8.1 |TepMoanHaMHUYECKUE MPUHIUIBI TOCTPOCHHUS] OHOIOTMYECKUX CUCTEM. 5 4
TepBblit U BTOPO# 3aKOHBI TEPMOJMHAMUKY U IPUMEHEHHE UX K
OUONOrHYECKUM chucTeMaM. VI3MeHeHne SHTPONUH B OTKPBITHIX CHCTEMaX.
CBs3b M3MEHEHHs SHTPOIHMHU BCIIESJCTBHE BHYTPEHHHX MPOIECCOB C
mapaMeTpaMH OTKPBITOM cucteMbl. CompshkeHue mporeccoB. COOTHOIIECHHU S
Onszarepa. Teopema [Ipuroxuna. /JIex/

JI1.3 JI1.1 J11.2J12.2
0109233

8.2 |Tepmoamnamuka. /J1ab/ 5 2

JI1.3 JI1.1 J11.2J12.2
D132233

Pa3nen 9. Undopmanus u )KuBOii OpraHnzm

9.1 INonsTre nHPOpMAaIHH, aNPHOPHAsS U aTIOCTEPUOPHAs HHPOPMALIHUSI. 5 2
IprMeHeHe TeoprH HHPOPMAIMH K aHAJIH3Y IPOIIECCOB Mepeaadn
MH(OPMAIMHU B HEPBHBIX BOJIOKHAX. MH(OpMaIMs 3aKiI0ueHHas B
TeHETHYeCKOM Koze. [IpHHIMIIBI peryTHpOBaHUs OHOIOTHYECKIX IPOLIECCOB.
doproctHOe perynupoBanue GpyHKuui opranuzma. /Jlex/

JI1.3 JI1.1 J11.2J12.2
0102093

9.2 O06paboTtka MeauKko-Ononornyeckoit napopmaruu /J1ad/ 5 1 JIT.3 JI1.1 J11.2J12.2
31032033
9.3 Cssi3b nHGOpManuu u SHTponuu /Cp/ 5 57 | JI1.3 JI1.1 JI1.2J12.2

0102033

Paznen 10. Buomexanuka

10.1 |M3yveHue MeXxaHUUECKHX CBOMCTBA )KHMBBIX TKaHel. BBeneHue B 5 2
OHMOMEXaHUKY MBIILICYHOIO COKPAILCHHSI, BHELIHETO JBIXAHHS,
KpoBooOpaiueHus. /JIex/

JI1.3 JI1.1 JI1.2J12.2
019233

10.2  |OcHoBHbie npuHIUIIBI OnOHKKH /Cp/ 5 6 JI1.3 JI1.1 J11.2J12.2
3132033
Pa3nen 11. Unasi koHTaKTHasI padora
11.1 |MHauBHMayaibHBIC KOHCYIbTALUK, TEKYIUM KOHTpOib /UKP/ 5 9,2 JI1.2

6. ®OHJ OIEHOYHbIX CPEJICTB

6.1. [lepeyeHb BUIOB OLEHOYHBIX CPEICTB

Pedepat, koHTposbHAs paboTa , HYPOHTATBHBIN OMPOC, OTYET MO JTA0OPATOPHOM pabOTE, HTOrOBOE TECTUPOBAHUE.

6.2. TunoBbie KOHTPOJIbHbIC 3a/IaHUSl U HHBIC MaTepHUaJIbl JIsA TeKleIeﬁ aTrecranuu

Temsl pedpepaTHBHBIX COOOIIICHHIA.

1. OcHOBHBIE 3Talbl CTAHOBICHHUS OHO(PU3NKN KaK CAMOCTOATEIbHOH HAyKH
2. Porb 0TEUECTBEHHBIX YUCHBIX B PA3BUTHU OMODU3UKH

3. Poib 3apy0exHBIX yU€HBIX B Pa3BUTHU OHMODU3UKH

4. OCHOBHBIE IPUHITAITH PAOOTH MHKPOCKOIIA
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5. OcHOBHBbIE IPUHIIMIIBI PaOOTHI J1a3epa

6. CranoBnenue kubepHetuku. Llemu. 3amaun.

7. buonuka. OcoGeHHOCTH.

8. Mudopmanys v SHTpOIHS

9. IIpobiemMa HCKYCCTBEHHOTO MHTEIUIEKTA

10. PobororexHuKa

11. BronH(pOpMaTHKa — CTAaHOBJICHNE AUCIHUILIIHBI, 3a1a4H.
12. KoMIbIOTepHbIE CHCTEMBI B MEIUIIIHE.

13. ABTOKOJIECOAHMS U AUCCHITATUBHBIC CTPYKTYPHI

14. Metonp! onpeneneHust CBOOOIHBIX-PaUKaIOB
15.®u3nueckue aceKTsl TpaHC(hOpMaNK SHEPIHHU B KIIETKE.

ITpumeps! BOIpocoB Ul PPOHTAILHOTO OIpOCa.

. IIpeamer, 3aauu HanpaBJIeHNs ONOPU3UKH.

. Kpatkas ncropus 6noduzuxu

. CTpyKTypa, Gpusznko-xumMudeckre cCBOHCTBa U (GpyHKIUM OHONIOTHUECKUX MeEMOpaH.

. IIporntraemMocTs Gronormyeckoit MeMopansl. TpaHCHOPT JUMOGIIBHBIX BEIIECTB.

. IIporniraeMocTs GHONTOrHYecKOi MeMOpaHbl. TpaHCHOPT THAPOMUIBHBIX BEIIECTB.

. [TaccuBHbI# Tpancnopt Bemects. Auddysus, snekrpoauddysus, odneryeHnas auddysus.

. [TaccuBHBIH TpaHcHoOpT BemecTB. OcMoc, aHOMAJIbHBINH 0CMOC.

. [TaccuBHbIi Tpancnopt BemecTs. Gunbrpanus.

. AKTHBHBIH TPAaHCIIOPT BEIECTB Yepe3 MeMOpaHbl. CBOMCTBA M KOMITOHEHTBI CHCTEM aKTHBHOT'O TPaHCIIOPTa.
10. AKTHBHBII TpaHCIIOPT BEIIECTB Yepe3 MeMOpaHbl. Kanuii-HaTpueBblii Hacoc.

11. AKTHBHBII TpaHCIIOPT BEIIECTB Yepe3 MeMOpanbl. KanbliueBblil Hacoc.

12. CneuunanbHbie MEXaHH3MbI TPAHCMEMOpaHHOr0 NiepeHoca. [ToronieHne KiieTkaMu HyKJIEHHOBBIX KUCIIOT U O0enkoB. daronuros
1 IUHOLIUTO3.

13. CneuumanbHble MEXaHH3MbI TPAHCMEMOpPaHHOTO riepeHoca. Ll{eneBbie MeXKKIETOYHBIC KOHTAKTHI.

14. TlonsTue 6MOTOTMUECKON KHHETUKU. 3aMKHYTasl CUCTEMa B CpeJie ¢ HEOTPAaHUUEHHBIM U OTPaHHMYEHHBIM 3aI1aCOM ITUTaTeNIbHbIX
BEILIECTB.

15. Tlonstue Guonoruueckoit KuHeTUKH. [IpuHIMIT 00paTHOM CBSI3U.

16. Tlonsatue Guonornveckoit kuHeTuku. [Ipocreiiias MOIENb OTKPBITOM CHCTEMBI.

17. YcToiurBOCTb CTAlMOHAPHOM TOYKH. KpUTepuii yCTOMYHUBOCTH.

18. KavecTBeHHbIH aHaNN3 MOEH. HecKoIbKO CTallMOHAPHBIX TOYEK.

19. Penykuus uncna ypaBHeHui. [IpuHIMIT y3KOro MecTa. BeicTphie 1 Me/JICHHbIE TIEpEMECHHBIC.

20. Meron ¢a3oBoi mI0CKOCTH. THUIIBI YCTOWYMBOCTH OCOOBIX TOYCK.

21. Moaenb HEOrpaHUYEHHOTO U OTPAHUYCHHOT'O POCTA.

22. Orpanunuenue no cyocrpary. Tpurrep XXako6a u MoHo.

23. Mogaens Jlotku. Mopenb KOHKypeHIun Bonbrepa.

24. Mogenb BonbTepa «XHITHUK-KEPTBAY

25. Konebanust u puTMbl B OMOJIOTHYECKUX crcTeMax. KomebaHus B rauKonumse.

26. Konebanus u puTMBbI B OMOJIOrHYECKUX CHCTeMaX. BHYTpHUKIIETOUHBIC KOleOaH s KaIbLUs.

27. BomHbI )XU3HU. ABTOBOJIHEI. JI[UCCUTIATUBHBIC CTPYKTYPHI.

28. Konebanust u puTMBbI B OHOJNIOrHYecKuX cuctemax. Peakius benoycoBa-YKaboTuHckoro.

29. Tlorenuman nokos. JJonHaHoBckoe paBHOBecue. [Toreniuan JloHHaHa.

30. CraumonapHslii moteHimai ['onpamana-Xomkkuaa. [ToreHman npu padboTre JIEKTPOreHHOMH TOMIIBI.
31. Tlorenuman aerctBus. ['eHepanus moTeHIMANA ACHCTBUS.

32. Tlotenuman neiicTBus. PacripocTpaHeHue MOTEHIIAA ICHCTBHS.

33. CrobonHnas u cBsi3aHHas dHeprus. OOpaTUMbIe U HEOOPATUMBIE TIPOIECCHI.

34. TlepBblii 1 BTOPOI 3aKOHBI TEPMOAMHAMUKY. [IprMeHeHHe TepBoro Havyaaa TePMOANHAMUKH K )KHUBBIM OpraHH3MaM.
35. Durponus. TermnoBas Teopema HepHera.

36. Bropoe Hauano TepMOANHAMUKH. VI3MEHEeHHe SHTPOIHH B OTKPBITHIX CUCTEMAaX.

37. CranmoHapHOE ¥ paBHOBECHOE COCTOsIHUE. TepMOIMHAMUYESCKUN KPUTEPHIA CTAIMOHAPHOTO COCTOSTHUSI.
38. Teopema [Ipuroxkuna. TepMOTUHAMUYECKUI KPUTEPUI SBOTIOIHH.

39. Undopmamms. CroiictBa nHpopManuy. PerynupoBaHue 61OIOrHIECKHX MPOIECCOB.

40. MexaHHYECKHE CBOWCTBA )KUBBIX TKAHEH.

41. MexaHU3MbI MBIIIEYHOTO COKPAIIECHHUS.

42. BuoMexaHuKa BHEIIHETO AbIXaHUS.

43. bropusnyeckne 3aKOHOMEPHOCTH ABWKEHHST KPOBH IO COCYIaM.

44. DneMeHTH OMOMEXaHUKH CepLa.

OCOoO~NOOLbhWwWwN -
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IIpumepbl KOHTPOJIBHBIX PaloT.

KonTtponpHas pabota o teme «bronormdeckast KHHETHKA)

Bapuanr 1

2. Yto npousoiiér, ecnu K1 B 3aMKHYTO#! MOMyJISILME KIIETOK TpeBbiaet K2 u Hao6opor, k2 Gosnprue k17?

3. Harmcath ypaBHEHHE KHHETHKH U CHCTEMBI BUJIA:

Bapwuanr 2

1.. TlpuBectr mpuMephl 0OPATHOI CBS3M B KUBBIX CHCTEMAaX Ha OPraHU3MEHHOM H TIOMYISIIMOHHOM YpOBHE?
4. HarmcaTh ypaBHEHHE KHHETHKH U CHCTEMBI BUJIA:

KontponbHast pabota 1mo teme «ba3oBbie MOJEITH OMOTOTHISCKUX CUCTEM»

Bapuanr 1

1. Mopnens Jlotku.

2. KoHcTaHTa COOCTBEHHOI CKOPOCTH POCTa MOMYJISIIUK KIIETOK B KyJIbType paBHa 2. KakoBa CKOPOCTb pOCTa MOMYJISIINH KICTOK, CITH
eMKocCTh momyisipy kietok 200 ki1 Ha cM3, a HavanbHast YUCICHHOCTh MOMyJsAid B MoMeHT BpemeHn t0=100 kiieTok Ha cM3, mpuaer
JI YUCIICHHOCTD TOMYJISIUK B COCTOSHIE YCTOWIMBOTO PABHOBECHSI HITH OYIyT HAOIIOIATHCS KOJICOaHUsI YUCICHHOCTH.

Bapwuanr 2

1. Mopenb KOHKYpEHTHBIX OTHOLICHUH Basbrepa.

2. KakoBa 3aBUCHMOCTh COOCTBEHHOM CKOPOCTH POCTa MOMYIIAIMHA MUKPOOPTaHHU3MOB OT CyOCTpaTa, €Cii MOJIOBUHA MaKCUMaTbHOM
CKOPOCTH pOcCTa TOMYJIAIMK HAaOII0JaeTes Mpy KOHIIEHTpalmu cyoctparta paBHoit 500 ex/en. 06, MakcUMabHasi KOHCTAHTa CKOPOCTH
pocra paBHa 2, a KoHIeHTpaIms cyocrpara pasHa 800 en/en. 06.

CrtpykTypa oTuera 1o gabopaTopHoii padote

Pa6ora Ne Ha3Banue

Ilens:

000CHOBaHUE NPOBECHUS paOOTHI, IPEAMET UCCIICIOBAHUS,

Marepuansl U METOJIBI:

00BEKTHI UCCIICIOBAHUS, 000PY0BaHHUE, PEareHTOB

Xon paboThi:

OIMCBIBAETCS MOLIArOBBII aJITOPUTM IIPOBEAEHUS padoT;

Pe3ynbratsr:

1. OUCBIBAIOTCS PE3YNILTATHI Pa0OTHI (M3MEHEHUE 00beMa, U3MEHEHUE arperaTHOr0 COCTOSIHUS, U3MEHEHUE TEMITEPATYPBI. ),
2. TIpH IPOBEJCHUH rpadUUeceKoro aHaan3a HeOOXOAUMO MIPUBECTH COOTBETCTBYIOLINE PUCYHKH U CXEMBL.

BriBoasr:

OOBSCHSIOTCS PE3YNbTaThl paOOTHI C HCIIOIB30BAaHUEM TEOPETUUECKOT0 MaTepHaa, a TAKXKe IPUBOJIATCSA CXeMBbI (Harpumep hazoBast
IUTOCKOCTb JUISl HAXOXKIEHHUSI 0COOBIX TOYEK) (hOpMYIbl (HATpUMEp JIJIsl ONMCaHKs B3aUMOZCHCTBHS OPraHU3MOB).
KoHTposbHbIe BONPOCHI 110 J1a00paTOPHBIM paboTaM U pa3jenaM

6.3. TunoBbIe KOHTPOJbHbIC¢ BOIIPOCHI M 3alaHUA AJIA l'IpOMe)KyTO‘lHOﬁ aTrTreCTanumn

IIprMepbl BOIPOCOB HTOrOBOIO TECTUPOBAHUSL:

1. CooTHecuTe BHIBI aKTUBHOTO TPAHCIIOPTA C [IEPEUNCICHHBIMHU XapaKTEPUCTUKAMHE
A) nipu cBoeit pabore HE renepupyer noreHiman Ha MeMOpaHe

B) odnanaer apdexkrom obparuenus (revepaius ATOD)

B) paGotaet no MexaHU3MY pOTAIMH

I') paGotaet Mo MexaHU3MY CIBHTra

JI) obecrieunBaeT nepeHOC HATPHUS U3 KICTKU U KaJIus B KIETKY

1) Kasnmii-HarpueBsrit Hacoc

2) KanbumeBblii Hacoc

2. CooTHeCHTE MIPEICTABICHHbBIC YPABHCHUS C PA3IHYHBIMU BAAAMH 0A30BBIX MOJIEIICH
a. dx/dt=rx(1-x/K) 1. HeorpaHn4eHHBIH pPOCT

b. dx/dt=Rx 2. Moaenp XHIIHHUK -)KepTBa

¢. dx/dt=ax-bxy u dy/dt=ay-bxy 3. OrpaHudeHHbIi pOCT

d. dx/dt=ax-bxy u dy/dt=cxy-dy 4. Mozens KOHKYpPEHTHBIX OTHOIIICHHUI

3. CootHecure 3Ha4YeHns K0P (HUIHMEHTOB, Ompeaessoux B3anmoneiicteue Buaos (012 u b21) ¢ tumnom B3aumoneicTBus
MEXy BUIAM.

a. b12=0 n b21<0 1. KoukypeHuust

b. b12>0 u b21<0 2. Xunaux/Keprea
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C. b12<0 u b21<0 3. Amencanmsm

d. b12=0 u b21=0 4. Komenrcanusm

i. b12>0 u b21>0 5. Heiitpanusm

f. b12>0 n b21=0 6. Cum6GH03

4. CooTHecHTE KOJINYECTBO CTAlIMOHAPHBIX TOYEK C IPEICTABICHHBIMH NTapaMeTpaMu
a. v0=p2

/41.1

b. vO<B2

/42.2

c. vO>f2

/43.0

5. CooTHecHTE THITBI TACCHBHOTO TPAHCIIOPTA C MPEICTaBICHHBIME (hopMynamu
a. ®=-D*dc/dx 1. Dnexrpoauddysus

b. dm/dt=k*S*(P1-P2) 2. O6neruennas qudy3us

c. dV/dt=nr

4

(P1-P2)/8In 3. ®unbrparus

4. Muddyzus

5. Ocmoc

6. Onpenenure Kakue U3 IEePEUHCICHHBIX TAPAMETPOB OTHOCATCS K PABHOBECHOMY, a KaKHe K CTAlIMOHAPHOMY COCTOSTHHIO
A) CBobOonHast SHEpPrUs IOCTOSIHHA U HE MUHUMAaJIbHA
b) CBoOoaHast sHeprus MUHUMAaJIbHA

B) DuTponus MakcuManbHa

I') PaboTocnocoOHOCTh TOCTOSTHHA, HO HE MUHUMAJIbHA
) OTcyrcTBHE TPaIUEHTOB B CHCTEME

E) Hannuue nocTossHHBIX TPaJUCHTOB B CUCTEME

1) PaBHOBECHOE COCTOSHHE

2) CraioHapHOE COCTOSTHUE

7. Ha xakom 3tane ¢arorurosa 3aTpauuBaeTcs SJHEprusi?
OTpBIB BE3UKYJIbI OT MEMOpaHbI

. AncopOuus yacTul, Ha MeMOpaHe

. Pa3poIB Be3ukysbl

. luBarnHauus MeMOpaHbI

. TpaHCIOPT BE3UKYIIBI B I1yOb LIUTOILIA3MBI

©® 00 o

. Kakoii u3 ctumysioB (mapamMeTpoB) He KOAUPYETCS HEPBHOM CUCTEMOM?
Konupyrotcs Bce nokazatenu

. IHTeHCUBHOCTD pa3apa)KuTens

Bpewms nefictBust pa3apaxxutens

. Mecro BO3aeiicTBUS pa3ApakKUTENs

. KauectBo pazgpaxurens

. Cornacno ¢opmyie E=E0e

fa(a)t cucrema GyaeT CTPEMUTHCS K YCTONIMBOMY COCTOSIHHIO €CITH:

a. fa(a)>0

b. fa(a)<0

c. fa(a)=0

9. Yro oTHOCHUTCS K aBTOKOJIEOaHUM?

a. Konebanus npoMeXyTOUHBIX BELIECTB B TTIMKOIN3E

b. VIameHenust OKpacKu MEPCTH KUBOTHOTO (3UMOIA M JIETOM )

. KoneGanus nepus u Apyrux KOMIIOHEHTOB B peakiuu benoycora-KaboTHHCKOr0
d. Konebanust Y4MCICHHOCTH OPraHU3MOB B OMYJISILIHA

e. Ce30HHBIE MUTPALIIN YKUBOTHBIX

f. Konebanus KanbIys B KIETKE

10. Kakumu 0coObIMHU TOUKaMK 00J1afaeT (pa3oBbIl MOPTPET CUCTEMBI OMUChIBaroImuil Tpurrep JKakoda 1 MoHO?
a. YcroiumBblit Gokyc

b. Censio

C. He ycroiiuuBslii y3en

d. Hentp

€. Ycroiuusblil y3en

12. C nomomIpio Kakux MOAEIHH MOYKHO IIPOBOJUTH UCCIEIOBAHNE MATEMATHIECKIX MOJIEIEH ITyTeM BBIYHUCIHTEBHBIX

DO T

© OI'bOY BO «Yenl'V»




MUHOBPHAVYKHM POCCUI
\, DenepanbHOE rocyJapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbunckmii rocynaperseHsi yausepcureT» (PI'BOY BO «Henl'Vy)

Pabouas nmporpamma mucrmiuinasl "bruodusuka” mo HanpaBieHnIo NoArotoBky (cnermansHoct) 06.03.01 "Bronorns"

HanpasieHHOCTH (podmtio) bruonorus ®I'BOY BO «Yenl V» crp- 10

9KCIIEPUMEHTOB C MAKCUMAJIbHBIM HUCIIOIb30BAHUEM KOJINYECTBEHHOW M KAaUeCTBEHHON HH(POpMAIIK 00 00BEKTE MOJICTUPOBAHHUSI.
A. PerpeccuoHHble Monienu

b. ®usnueckue Mmonenu

. bazoBric Monenu

d. UMuTanoHHbIE MOJETU

13. B xakoM coCTosiHUM TIpeObIBacT OHOOrHIecKasl MeMOpaHa B )KUBBIX KIIETKaX?

a. B kpucrannyeckoM COCTOSHUH

b. B 5KHIKO-KpUCTATMIECKOM COCTOSIHIN

C. B TBepnom cocrosiHumn

d. B 5KHIKOM COCTOSHUM

14. TIpu KakuX yCIOBUSIX TEKY4eCTh OMOIOrHYECKON MeMOpaHbl yMEHbINACTCS?

a. [lpu neiicTBuM aHACTETUKOB

b. TIpu noBkIIIEHNH COMIEPKAHUS XOJICCTUPHUHA

C. I[Ipu noBbILIIEHNH TEMIIEpATYp

d. IIp1 NOBBINICHUH KOHIIEHTPAIIMH HOHOB KAJIBIIMS U MarHUs

15. B kakoM COCTOSIHUM HaXOJSTCsI BOPOTa HOHHOT'O KaHalla B MOMEHT JETOJSPU3aIli MeMOpaHb1?
8. AKTUBAIIIOHHBIC U NTHAKTUBAIIIOHHBIC BOPOTA 3aKPBITHI

b. AxTHBaLMOHHbIE N HHAKTUBAIMOHHbIE BOPOTA OTKPBITHI

C. AKTHUBAIIIOHHBIC BOPOTA OTKPBITHI, ”HAKTUBAIIOHHBIE BOPOTA 3aKPBITHI

d. AKTHBAIMOHHBIE BOPOTA 3aKPhIThI, MHAKTHBAILIMOHHBIE BOPOTa OTKPBITHI

16. Kakue MoneKyIbl/HOHBI 00ecTieunBaroT JIOHHAHOBCKUH MOTSHIHAT

a. benku Bo BHEKIIETOYHOM cpefie

b. Benku B pToazMe KIeTKu

. Dnexrponutsl (Kanuii n Xsop) B uuromiazme

d. Dnexrponutsl (Kanuii 1 Xj10p) BO BHEKJIETOUHOIM cpejie

17. Kak Ha3bIBAIOTCS BEIMYMHBI, HE U3MEHSIOIIUECS C TEYCHHEM BpeMEeHH?

18. CornacHo npaBuily Y3KOro MecTa (peILyKIiys Yuciia ypaBHEHUH ) U3 CUCTEMbI YPAaBHEHUI MOXHO YAAJIUTh MEJICHHBIC
IIepeMeHHBIE.

A. BepHO

b. neBpeno

19. Kakum nonom akrusupyercs Na-K-ATdaza

a. He aktuBupyetcst nvoHaMu

b. Hatpuem (+)

¢. Kanuem

d. Kanbuuem

20. B xakoM BH/JI€ TPAHCIIOPTA MPUHUMAIOT Y4acTHE OCIIKH MEPEHOCYUKH

a. Juddyzus

b. Ocmoc

¢. Tpaucnopt K-Na-nacocom

d. ®unprparms

e. O6neruennas quddysus

21. B cOOTBETCTBUH € KaKoi (GOpMyIIoil MEHSIETCSI KOHIIEHTPALUS KJIETOK B 3aMKHYTO! MOMYJISIIMH, TJ€ MM TaTeIbHBIX BEIECTB
HEOrpaHMYECHHO U OHH HAXOMATCS B U30BITKE?

a. &=&lef'a(a)t

b. dN/dt = kIN(Nmax-N/Nmax)

c. N=NOekt

22. Yo mpou30MIET C MOMysAIMen KIETOK, €ClH K1 B 3aMKHYTOMH TOMYJISIUH KJICTOK C HEOrPAHUUCHHBIM 3aM1aCcoM MUTATEIbHBIX
BelecTs Oonbplie k27

a. [omynsmmst pa3MHOXKHTCS 10 OECKOHEYHOCTH

b. TTomysstiins morn6Her

C. [Monmynsmmst TOCTUTHET CTAIIMOHAPHOTO COCTOSHUS

23. YBennueHne Kakux MapaMeTpoB CIOCOOCTBYET YBEMHUYEHUIO CKOPOCTh PACIIPOCTPAHEHHUSI HEPBHOTO HMITYJIbCa?
a. CommpoTHBIIEHNE aKCOTIIa3MBbI

b. lnuna HepBHOrO BOJIIOKHA

¢. ConpotuBieHre MeMOpaHEI

d. TToreHIMAaI TTOKOST
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€. Paguyc HepBHOTO BOJIIOKHA

f. Temmeparypa

24. B KaKuX yCJIOBUAX 00IIIasi SHTPOINS )KUBBIX OPraHU3MOB OyIeT YMEHBIIATHCS ?
a. Bo Bpemst 6one3nu

b. B nepuon pocra

¢. Ilocae cmepTn opranusma

d. B mepuos HoCTyIuIeH s TUTATEIbHBIX BELIECTB

25. B cooTBeTCTBHH € KaKoif (hopMyiI0if MEeHseTCsl KOHIIEHTPAIWs KIETOK B 3aMKHYTOH ITOITYJISIIINH, TI¢ MUTATeIbHBIX BEIECTB
OrpaHU4eHHO?

a. &=&lef'a(a)t

b. dN/dt = kIN(Nmax-N/Nmax)

c. N=NOek

26. Kakue cBOMCTBa XapaKTepHbI U aKTHBHOTO TpaHCIopTa?

a. Paboraer 6e3 3aTpatsl 3Heprun ATD

b. TTepenoc BemiecTBa MPOTHB ACHCTBHS IPaAUCHTOB

C. Hanmame 6eITkoB IepeHOCYHKOB

d. Tlepenoc BelecTBO MO JAEHCTBUIO MPaUEeHTOB

27. Kakoli MOTEHIMAI XapaKTepeH I MEPTBBIX KJIETOK M KJIETOK C OCIIabJIeHHBIM MeTaboIn3MoM?
28. Kako# rpaIieHT sSBIACTCS ABMKYIIEH cUiToi mpu GuiibTpamnuu?

a. OcmaTH4ecKoe JJaBJICHUE

b. DHepruTnueckuii

C. DNEKTPUUYECKHHA

d. T'uapocratuyeckoe 1aBieHHe

€. KoHueHTpalnoHHbIi

29. B npocTeiiiieil MOea OTKPBITON CUCTEMBI CTalMOHApHbIE 3HAaUeHus "a" 1 D" 3aBHCAT OT KOHCTAHT CKOPOCTEN PEeaKIUK 1
KOHIICHTpAIMi BEIIECTB BO BHEIIHUX pe3epByapax "A" u "B".

a. Bepuo

b. He BepHO

30. B xakux ycloBHsix o011ast SHTPOIKS MaKCUMaJIbHA?

a. Ilocne cmepTu oprannzma

b. Bo Bpems Gosesnu

. B nepuon pocra

d. B mepuon mocTyIuieH s HUTATENbHbBIX BELIECTB.

6.4. Kpurepuu onieHUBaHHUA

OnucaHue mokasaTeliell 1 KpUTSPUEB OLCHUBAHUS KOMIICTCHIMI ISl TEKYILEro ¥ UTOrOBOTO TECTa
Habpannas cymma 6aiioB (% BBIIONHEHHBIX 3a1anuit) (Max — 100)
Menee 60 — HeynoBneTBopuTenbHO

60-75 — Y I0BJIETBOPHUTEIBEHO
76-95 — Xoporio
86-100 — O1anyHO

TpeboBanus (KpuTepHaIbHBIC TTOKA3aTENN) K YCTHOMY (DpOHTAILHOMY TOMMEHHOMY OIPOCY

HeynosnersopurensHo:

IonroTa otBeta — CTYACHT HE 3HACT 3HAYUTEILHOW YaCTH IPOrPAMMHOT0 MaTepHara, JOMyCKaeT CYIECTBEHHbBIC OITHOKH,
OTCYTCTBYIOT MEXKIIPEIMETHBIC CBSI3H.

CrpykrypupoBanHocTh — HerT.

Jloruka uznoxxenust — OTCyTCTBYET JIOTMKA B M3JI0KEHUU MaTepUaia.

OTBeThI HA JONOTHHUTEIBHBIE BOPOCHl — Her.

Y 10BIETBOPUTENHHO:

IomuoTa otBera — CTy/AEHT YCBOMI TOJIBKO OCHOBHOM MaTepuall, HO He 3HAaeT OTACIBHBIX JIeTalek, 10MyCcKaeT HeTOUHOCTH, He
JOCTAaTOYHO MTPaBUIIBHBIE (POPMYIUPOBKH, OTBET OTIIMIASTCS HU3KUM YPOBHEM CaMOCTOSITENTHHOCTH.

CrpykTypupoBaHHOCTh — He Bceria mpocnexuBaeTcs YeTKOCTh U CTPYKTYPHUPOBAHHOCTD.

Jloruka usnoxenus — He Bcernma mpociexxuBaeTcst JOTUKa U3JI0KEHHs MaTeprana.

OTBeThI Ha JONOTHUTENbHBIE BOIPOCHl — 3aTPYIHSAETCS C OTBETAMHU, OTBET OTJINYAETCS HU3KOM CaMOCTOATENbHOCTBIO.
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Xoporo:

IMonHoTa OTBeTa — CTYICHT TBEPHO 3HACT Y4eOHO-IIPOrPaMMHBIA MaTepHa, TPaMOTHO H 110 CYIIECTBY H3JIATacT ero; OTBET
OTJIMYAETCsl MEHBIIEH 00CTOATENBHOCTBIO.

CrpykTypupoBaHHOCTh — OTBET CTPYKTYPHPOBAH, IPAMOTEH, OOCTOSITEIICH.

Jloruxa usnoxenust — KoppekTHO 1 JIOTHYECKH CTPOMHO €ro n3jaraer OTBeT.

OTBeThI Ha JIONOIHUTENbHBIE BOIPOCh — He 3aTpynHseTcs ¢ OTBETOM IIPU BUAOU3MEHEHHUH 3a/1aHUs, HE BCET/la OTBETHI Ha
JIOIOJTHUTENbHBIE BOIPOCH! OTIMYAIOTCS IOJIHOTOMH, CTPYKTYPUPOBaHHOCTHIO.

OT1innuHo:

ITonuota oTBeTa — CTYIEHT MOJIHO U3/IaraeT ydeOHbIH MaTepyual Ha OCHOBE JIEKIMI U 1ONOIHUTEIBHOM IUTEPaTyphl, OCYIIECTBIISET
MEXIPEIMETHBIE CBSI3U; BIIaJIceT NOHATUIHBIM alapaToM U ySCHWI B3aUMOCBSA3b OCHOBHBIX IOHATUN TUCLUILIMHBI U UX 3HAUCHUE
JULs IproOpeTeHus mpodeccuu.

CrpykTypupoBaHHOCTb — OTBET CTPYKTYpHPOBaH, IPaMOTEH, 00CTOSATEIEH.

Jloruxa usnoxenus — KoppekTHO U JIOTHYECKH CTPOIHO €ro U3J1aracT OTBET.

OTBeTHI Ha JIONOIHUTENbHbBIE BOIPOCH — He 3aTpynHsIeTcs ¢ OTBETOM IIPH BUIOU3MEHEHHH 3a/laHUs, CBOOOJHO CIPaBIISETCs ¢
IIOCTaBJIEHHBIMU 33J]a4aMU, OTBETHI Ha JOMOJHUTEIbHBIE BOIMPOCHI XapaKTEPU3YIOTCSI IIOJIHOTOH, CTPYKTYPHUPOBaHHOCTBIO.

Omnucanvie KPUTEPUCB OLICHHUBAHUA KOMHGTGHHI/Iﬁ JJIA pe(bepaTa 1 NpE3CHTAllNU

HeymoBieTBOPUTETBHO:

IMonuota otBeta — CTY/ACHT HE 3HACT 3HAYMTEIBHON YaCTH MPOTPAMMHOTO MaTepHaa, JOMyCcKaeT CYIECTBEHHBIE OUTHOKH,
OTCYTCTBYIOT MEXTPEIMETHBIC CBSI3H.

CTpyKTypHUPOBaHHOCTb, JIOTHYHOCTH — HET JTOrMYHOCTH, CTPYKTYPUPOBAHHOCTH.

Harasnsocts — Her.

JlocTyITHOCTh YCBOCHUSI MaTepHaa CTyAeHTaMH-COKYPCHUKaMHU — MaTtepuan He COAEep>KUT (PaKkTOB, MaTepHajIoB, HEOOXOIUMBIX IS
(hopMHpOBaHHs KOMIIETEHIINH OakanaBpa- OHOJIOra WM HETTOHSTEH.

OTBeTHI Ha AOMOIHUTEIbHBIE BOIPOockl — Her.

Y 10BIETBOPUTENBHO:

INonuota orBera — CTyAEHT YCBOMI TOJIBKO OCHOBHOM MaTepua, HO He 3HAaeT OTAETbHBIX JeTalel, 10IycKaeT HeTOUHOCTH, He
JOCTaTOYHO IIPAaBUIIbHbIE ()OPMYIHUPOBKH, OTBET OTIINYAETCS HU3KUM YPOBHEM CaMOCTOSATEILHOCTH.

CTpyKTYpHUpPOBaHHOCTb, JIOTHYHOCTH — He Bceraa mpocieKuBaeTcs JTOTHYHOCTb.

Harnsgaocts — Her.

JlocTyTHOCTh YCBOGHUS MaTepHala CTyJeHTaMU-COKYpCHUKaMu — JIOCTyIeH, He IpeCTaBieH B (hopMe, 3aTpyAHSIOIIEH
BOCHPHATHE, HE BCE BOIPOCH! OCBELIEHEI.

OTBeTHI Ha JOMOIHUTEIBHBIE BOIPOCHI — 3aTPYAHSIETCS C OTBETAMH, OTBET OTJIMUAETCSI HU3KOH CaMOCTOSITEIEHOCTBIO.

Xoporio:

[Nonuota otBeTa — CTYAEHT TBEPAO 3HACT y4eOHO-NPOrPaMMHBII MaTepHa, TPaMOTHO U TI0 CYIIECTBY H3JIaraeT ero; OTBET
OTJINYAETCS] MEHBIIEH 00CTOATEBHOCTBIO.

CTpyKTYpHUpPOBaHHOCTD, JIOTHYHOCTh — KOPPEKTHO 1 JTOTHYECKH CTPOHHO €ro M3J1araeT OTBET.

Harasgaocts — Jla.

JlocTyTHOCTh YCBOCHUSI MaTepHaia CTyAEHTaMH-COKYPCHIKaMHU — MaTtepuai JOCTYIEH U MOJIe3eH COKYPCHUKAM.

OTBeTHI HA TONOMHUTENBHBIE BONPOCH — He 3aTpyaHseTcst ¢ OTBETOM NP BUAOM3MEHEHHH 3a/1aHMs, HE BCET/Ia OTBETHI HA
JOMOTHUTENBHBIE BONPOCH! OTAMYAIOTCS OHOTOH, CTPYKTYPHUPOBAHHOCTHIO.

OrnnyHo:

[MonroTa 0TBeTa — CTY/IEHT MOJHO M3JIaraeT y4eOHbIi MaTepraa Ha OCHOBE JICKIMI ¥ JOTTOJHUTEIILHOMN JIUTEPATYPhl, OCYIIECTBISCT
MEXIPEIMETHBIE CBSI3H; BIIaJeeT MOHATHIHHBIM allapaToM U YSCHIJ B3aHMOCBSI3b OCHOBHBIX MOHSATHI AUCIUIUTMHBI M UX 3HAUCHHE
VTS IPUOOpETEHUsI PO ECCHH.

CTpyKTYpHpPOBaHHOCTD, JIOTUIYHOCTH — KOPPEKTHO ¥ JIOTHYECKH CTPOMHO €ro U3NIaraeT OTBET.

Harasgaocts — Jla.

JocTymTHOCTh YCBOCHUSI MaTepHaa CTyAeHTaMH-COKYpCHIKaMU — MaTteprai JOCTYIIEH U MoJe3eH COKYPCHUKAM.

OTBeTHI HA TONOTHUTENBHBIE BONPOCH — He 3aTpymHseTcs ¢ OTBETOM IPH BUION3MEHEHHH 3a/IaHuUsl, CBOOOTHO CIIPABIISIETCS C
IIOCTaBJICHHBIMHU 3371a4aMH, OTBETHI HA IOTIOJTHUTEIbHBIE BOIPOCHI XapaKTEPU3yIOTCs MOTHOTOM, CTPYKTYPHUPOBAHHOCTBIO.

TpeboBanus (KpUTEpHATEHBIE TOKA3ATENN) K OTYETaM I10 JIAOOpaTOPHEIM paboTam

Xon paboThr:
HeynosnerBopurensHo - HeynoBnersopurenbHo
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yZ[OBJ'IeTBOpI/ITeJ'ILHO - BeinosHenue He BCCTAa OTIINYACTCS aKKYPATHOCTBIO, HaCTHIHO MOXCT HApyIIaTbCs MOILIarOBBIM AJITOpUTM
XOpOHIO - BoinonHenue otianyaercs AKKYpaTHOCTbIO, TOYHOCTbIO, CAMOCTOATCIIbHOCTBIO, HC BCCT /1A IIPUCYTCTBYCT HATJIIAHOCTH
TIOJTYYCHHBIX PE3YJIbTATOB

OT1nnyHO - BeINOIHEHNE OTINYACTCS AKKYpPaTHOCTbIO, TOYHOCTBIO, CAMOCTOATCIIbHOCTBIO, HATJIAAHOCTD ITOJTYIYCHHBIX PE3YJIbTAaTOB

Pe3ynpratsr:

HeynosnersopurensHo - 1. B xoze 1abopaTopHOH pabOTHI TONYYeHBI HE TIPABUIIBHBIC TaHHBIC. 2. [laHHBIC COOTBETCTBYIOT
TEOPETUYECKU OXKUAEMBIM

Y 10BIETBOPUTENBHO - JJaHHBIE COOTBETCTBYIOT TEOPETUUECKU O3KUIAEMBIM

Xoporo - /lTaHHBIE COOTBETCTBYIOT TEOPETHIECKH 0XKHIAEMBIM, OTMEYAETCsl TOUHOCTD B O(OPMIICHHH

OTar4HO - J/[aHHEIE COOTBETCTBYIOT COBPEMEHHBIM IIPEACTABICHUSIM, OTMEYaeTCsl TOYHOCTh B 0QOPMIICHHUH, HATJISIHOCTS,
aKKypaTHOCTb

Teoperrueckoe 000CHOBaHKE MTOTYYEHHBIX PE3YJIbTATOB:

HeynosnerBopuTenbHO - 1. HET 000CHOBaHMS 13-3a MOJYYCHHUS HETIPABUIILHBIX JJAHHBIX; 2. HEMPaBIIbHOE 000CHOBAHUE
HaOJI0AaeMBbIX PE3YJBTATOB; 3. HET 00OCHOBAaHUS HAOIIOAAEMBIX PE3YJILTATOB,;

Y noBieTBopuTENbHO - HenpaBuiibHOE MM HENOJIHOE 000CHOBaHUE HAOIIOIaEMbIX JTaHHBIX

Xoporo - [IpaBuibHOE 000CHOBaHKE

OminyHo - [IpaBrunbHOE 000CHOBaHKE C UCTIONB30BAHUEM PA3JIUYHBIX (PAKTOB, MPAKTUYECKUX TIPUMEPOB, JIOTHYHOE COMOCTABIICHHUE
COOCTBEHHBIX PE3YJIBTATOB C TEOPETHYECKHMHU JTaHHBIMU

OTBETHI Ha JJONOJTHUTEIBLHBIE BOIIPOCHI:

HeynoBnerBoputensHO - HET

VY nosnerBoputensHo - Het, uiau HenoaHbId OTBET

Xopo1Io - He BCer/ia OTBETHI Ha JIOMOJIHUTENIBHbBIE BOIPOCH! OTIMYAIOTCS IOTHOTOM, CTPYKTYPUPOBAHHOCTHIO

OTINYHO - HE 3aTPYAHAETCS C OTBETOM IIPH BUIOW3MEHEHHH 3aJaHusl, OTBETHI HA JOMOJTHUTENbHBIE BOIPOCH! XapaKTEePU3YyIOTCS
IIOJIHOTOH, CTPYKTYPHUPOBAHHOCTBIO.

TpeboBanus (KpUTEpHUATBHBIC ITOKA3aTENN) K YPOBHIO OCBOCHUS TIPOrPaMMBbI

banns

BPC Onenka Kpurepuu OlieHKH 3HAHUIA CTYICHTOB

91-100 OtauuHO

5 CryneHT ri1y0OKO U IOJHO BIaJeeT COAEpKaHUEM yueOHO-IPOrpaMMHOT0 MaTepHaa; HCUEpPIIbIBAIOIE, TIOCIEA0BATENLHO,
KOPPEKTHO U JIOTHYECKU CTPOHHO €0 U3JIaraeT. He 3aTPYAHASACH C OTBETOM IIPH BUJOM3MEHEHUH 3a/1aHUsI, CBOOOIHO CIPABIISETCS C
MIOCTABJICHHBIMH 33Ja4yaMy, IOKa3bIBaeT 3HAHUSI MOHOTPa(UUECKOr0 MaTepHaa. IpaBUIIbHO 00OCHOBBIBAET PUHATHE PELLICHUS;
BJIaJieeT HaBbIKAMU U IPHEMAMH BBINIOIHEHUS IPAKTHIECKUX paboT; 0OHAPY)KMBAET YMEHHE CAMOCTOSTENBHO CTABUTH 3aJIa4H,
000011aTh 1 M3araTh MaTepual, GopMyaHpOBaTh BEIBOABL, P U3I0KEHUHM MaTepHaia OCYyIIEeCTBISIET MEKIIPEIMETHbIE CBSI3H;
BJIaJieeT NOHATUIHBIM aIllapaToM U YSICHIJI B3aUMOCBS3b OCHOBHBIX MOHATHI JUCHUIUIMHBI M UX 3HAUYCHHE JUIS TPUOOpETEHHS
npodeccum.

70-90 Xopoio

4 CtyzeHT TBEpIO 3HAET Y4eOHO-IPOTPaMMHBIN MaTepHall, TPaMOTHO M MO CYLIECTBY U3JIaraeT €ro; OTBET OTJIMYAETCsI MEHBIL e
00CTOATENBHOCTHIO, TITYOMHOM M MOHOTOM; B OTBETE Ha BOIPOC HE OMYCKAET CYLIECTBEHHBIX HETOUHOCTEH; MOXKET MPaBUIILHO
MIPUMEHHTH TEOPETUIECKHE TOJIOKEHHS U BiajieeT He0OXOJMMBIMHU HABBIKAMU TIPH BHITIOTHEHUH NPAKTUIECKUX 3a/1a4.

50-69 V noBneTBOpUTEIHHO

3 CTyneHT yCBOHJI TOIBKO OCHOBHOM MaTepuall, HO He 3HAaeT OTAENbHBIX eTalel, JOIycKaeT HETOYHOCTH, HE JOCTATOYHO
MIpaBUIIBHBIE (POPMYIHPOBKH, HAPYIIAET MTOCIEI0BATEILHOCTD B H3JIOKEHUH MaTepHajia U UCIBITHIBACT 3aTPyAHEHHUS B BHIIOTHEHUH
MIPaKTHYECKUX 3aJanuil. OTBET OTIINYAETCSI HU3KHM YPOBHEM CaMOCTOSTEIBHOCTH.

Menee 50 HeynoBneTBopuTebHO CTYACHT HE 3HAET 3HAUYUTENLHOM YaCTH MPOTPAaMMHOT0 MaTepHuaa, I0MyCcKaeT CyIIeCTBEHHbIE
OLIMOKH, OTCYTCTBYET JIOTHKA B U3JIOKEHUH MaTepHaia, ¢ OOJIbIIUMU 3aTPYJHEHUSMH BBIITONTHSAET PAKTUIECKUE 3a0aHHs,
OTCYTCTBYIOT MEXIMPEIMETHBIE CBSI3H

7. YYEBHO-METOAUYECKOE U TH®OPMAIIMUOHHOE OBECIIEYEHUE JUCIUIIIUHBI (MOAYJIA)

7.1. PexomMeHayeMasi IMTEpATYypa

7.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTaBUTENIU | 3arnaBue | W3 patenscTBoO, FOIll Pecypc
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ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBO, roa| Pecypc
JI1.1 |IIpucHslii A. A. Brodmusnxa. Kypc nexmmit: yaedbHoe nocodue Cankr- [lerepoypr [  3BC
(https://e.lanbook.com/book/131042) : Jlanb, 2020
JI1.2 |BacunbeB A. A. MenunuHckast 1 Ononoruueckas gusrka. JlabopatopHsIi Mockaa : FOpaiit, 3BC
MPaKTUKYM: yaeOHOe ITocodue Ui BY30B 2023
(https://urait.ru/bcode/514207)
JI1.3 |Camoiinos B. O. Menununckas Onopusuka: yaeOHUK Ui BY30B Cankr- IlerepOypr:
CnenJIur, 2013
7.1.2. lonoaHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIIU 3arnaBue WzparensctBo, rog| Pecype
JI2.1 |Puzanyenxo I'. O. MartemaTHueckoe MOJIeIMPOBaHHE OUOIOrMYECKHX MPOIIECCOB. Mockaa : FOpaiir, 3BC
Mogenu B OMo(pH3HUKe U IKOJIOTHHU: YaeOHOe TOCOOUE JIJIsl By30B 2023
(https://urait.ru/bcode/512499)
JI2.2 |Bonbkenmreiin M. B. | buodusuka: yuebHoe nocobue Camnkr-IlerepOypr
[u ap.]: JTans, 2012
7.2. IlepedyeHb pecypcoB HH(OPMAIHOHHO-TeJIeKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"
D1 |Buodwusuka: Barisa Ha sxuBoe riaasamu ¢pusukos. http://www.biophys.ru/
32 |Buodusuka: Menunmnckas dusuka.  http://www.all-fizika.com/article/index.php?id_article=343
23 | O6uiectro ouodpusukos. http://www.biophysics.org

7.3 llepeuyeHb HHGPOPMATIMOHHBIX TEXHOJIOT U

7.3.1 TIporpaMMHoOe obecriedyeHune

LMS Moodle

MS Office365

Adobe Reader

7.3.2 Ilpo¢eccuoHaNbHBIE 0a3b1 AAHHBIX U HH(OPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI

Hanwmonanbhas anektponHas 6ubnuoreka (HIB) (https://rusneb.ru/) HanronanbHas anekrponHas 6ubnuoreka (HOB) :
00bEeIMHEHHBIHN IEKTPOHHBIN KaTanor GOHA0B poccuiickux 0nbaunorek : caidt. — URL: http://H36.pd. — Pexxum gocryna: u3
YUTAIBHBIX 3a510B OnOnnorekn Yenl'V. — TeKCT : 3neKTpOHHBIN

Pecypcor u3natenscta Springer Nature (https://link.springer.com/) Springer Link : [caitr]. — URL: http://link.springer.com/ (nata
obpammenns: 01.09.2019). — f3. anrn. — Pexxum moctyma: [yis 3apeructpup. noib3osateneii Henl V. — TeKCT : 37eKTpOHHbIIH

Ko Bcem nHTEpHET pecypcaM UMEeTCsl OTKPBITHIA TOCTYIL, 100 AOCTYH MOCIE PErUCTPALIIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE TUCHUIIJIMHBI (MOAYJIS)

Jns peannzanyy JUCLHMIUTMHBI UCTIONB3YIOTCS YaeOHbIE ayAUTOPHH ISl TPOBEACHHS 3aHATHIA JIGKIIMOHHOTO THIIA, 3aHATUI
CEeMHMHAPCKOT0 THIA, IPYNIIOBBIX U MHAMBUYaJIbHBIX KOHCYIbTALNH, TEKYIIIErO0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalllH, a TAKXKe
TIOMEICHHS sl CAMOCTOSITENbHON paboThI

AYINTOPHBIE 3aHATHUSI IO TUCIUILTMHE TPOBOSTCS B YI€OHBIX ayTUTOPHUSIX IBYX TUIIOB!

- Jlekimonnele ayautopuu Ha 100 MecT ¢ MybTUMEIHA COMTPOBOXKICHUEM: MYJIbTHMEMA Kadenpa, MPOeKTOp, IKPaH.

Jist mpoBeieHys 3aHATHH JIEKIIMOHHOTO TUTIA IPEATIATAI0TCS CIIaiI-TIPe3eHTAIIIN:

1 Beenenue B 6nodusuky

2 TpaHCIIOpT BEIIECTB

3 DnekTpoarHAMHKA

4 Kunerrka OMOIOrMYECKUX MIPOLIECCOB

5 KauecTBeHHBIN aHAIU3 MOIEIU

6 ba3oBble Moze OMOIOrHYECKUX CUCTEM

7. Konebanus v puTMBI
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8. TepmonnHamuka

9.MHbopMaIys U )KUBOH OPraHU3M

10.buomexanuka

YuebHbIe AyAUTOPUU YKOMIUICKTOBAHBI CHCHH&HI/IBI/IPOBaHHOfI MEOCITBbIO U TEXHUYCCKUMH cpeacTBaMu O6y‘{eHI/I$[I y‘{e6HLIe CTOJIbI U
CTYJbs, paCCUUTAHHBIC HA 40 YCJIOBCK, ITPOCKTOP, HpOCKHPIOHHBIfI 9KpaH, KOMIIbIOTEP.

[Tomerenus a1t caMOCTOSTEIBHOI pabOoThl 00Y4aIOIMXCSI OCHAIIEHB! KOMITBIOTEPHOW TEXHUKOH C MOJKITIOUEHHEM K CETH
"NHTepHeT" 1 0OecredueHreM J0CTyIa B JIICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETAY.

9. METOAMYECKHUE YKA3AHUS IS OBYYAIOIIMXCSI IO OCBOEHUIO JTUCHUIIJIMHBI (MO YJIST)

Jnst HanGonee 3¢ HEKTUBHOTO JOCTIKSHUS PE3ybTaTa U3YdeHUS JUCIUIUTUHBI «BHOGU3MKa» CTYIEHT TOJDKEH HEe TOIBKO UCIIPABHO
MOCEIIATh JICKI[UH, HO ¥ YCBAMBATh JICKI[HOHHBINA MaTepHUall, a TAakke HHPOPMAIIUIO, MONTY4aeMyI0 Ha JTab0paTOPHBIX 3aHATUAX.
Kpome Toro, CTyIeHT JOIDKESH MPUHUMATh aKTHBHOE YUaCTHE B BBITIONHEHHUH J1a00paTOpHBIX paboT. [Ipr BO3HHKHOBEHHH BOMPOCOB,
BO3HHKAIOIIHX B ITPOLIECCE OCBOCHUS HOBOTO MaTepuaa, CTYCHT 0053aTeNbHO JOJDKEH 00paIaThes 32 HX Pa3bsICHCHUEM K
NPETIOAaBaTelIIO.

CamocrosTenbHas paboTa HampaBJieHa Ha 3aKperyIeHHe U yrayOJeHue 3HAHUH, TTOyIeHHBIX Ha ayJUTOPHBIX 3aHITHSIX, a TAKKE Ha
W3YUYEHHE JIOTTOTHUTEIILHON JIUTEpaTyphl (IOCOOUH, )KypHAIIOB, ITyOnuKanuii u T.1.). CaMocTosTeNbHas paboTa CTY/ICHTOB BKIIIOUYAET B
ce0st CaMOCTOSITENILHOE H3yYEHHE TEM U BOIIPOCOB, HE BOIISAIINX B JISKIIMOHHBIH KYPC, HO HEOOXOMMUMBIX [Tl YCBOCHHUSI TUCIUTLIIHHBL.
JInst yernentHo paboThl CTYACHT UCOIb3YeT CIUCOK JUTEPATyphl, PEKOMEHTyEeMBbIi TPEMoaBaTesieM, a TAKkKe MOXKET
CaMOCTOATEIBHO TIONYJIaTh JOMOTHUTEBHYIO HHPOPMALIUIO, U3Yy4as KYpHAJIbHbIE CTATHHU U MOJb3YsACh BO3MOXKXHOCTSIMUA HHTEPHETA.
B 0CBOCHMY JMCIMILIAHBI HHBAJIHIAMH U JIUIIAMH C OTPAHUYCHHBIMU BO3MOYKHOCTSIMHU 3I0POBBSI OOJBIIOE 3HAUYCHUE UMEET
WHAMBUAYalbHas padota. [log nHAMBHYaIbHON pabOTOI MoapasymeBaeTcs aBe (popMbl B3aUMOJICHCTBUS C IPENOAAaBATEIIEM:
WH/IMBUyalbHas ydeOHas paborta (KOHCYJIbTAIIMH), T.€. IOTIOJHUTEILHOE pa3bsICHEHUE yueOHOTO MaTepraa u yriyojIeHHOe
n3ydeHHe MaTeprana ¢ TeMH 00yJarolMMHUCs, KOTOPhIE B 3TOM 3aHMHTEPECOBaHbl, 1 MHAUBUAYaIbHAas BOCIIUTAaTebHAs padoTa.
WuauBrayanbHble KOHCY/IbTAU HANIPABJIEHB! HA HHINBUAYAIN3ALHI0 O0YUSHHUS U YCTAHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTA
MEXAy IpernojgaBarteseM 1 00yJaromuMcess MHBAJIUIOM WIK 00y4YaroIuMes ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMU 310pOBbsL. [Ipn
00y4eHHH JIUL C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[J0POBbS 3JIEKTPOHHOE 00yUeHHE, TUCTaHIIMOHHbIE 00pa3oBaTeNIbHbIE
TEXHOJIOTHH NPEAYCMaTPUBAIOT BO3MOXKHOCTh IIpHeMa-Tiepeaadn HHGOpMaIrH B JOCTYIHBIX sl HUX hopMax.

Peanuzanus TUCHIUILIMHEI C TPUMEHEHHEM JICKTPOHHOIO 00YYeHUs, UCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOrUi (nanee — 30,
JOT) ocymuiectBisiercst Ha ocHOBaHUHU «I1om0KeHHs 0 peann3aunui OCHOBHBIX U TOMOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM C
[IPUMEHEHUEM 3JIEKTPOHHOT0 00y4eHHs 1 JUCTAHIIMOHHBIX 00pa30BaTeNbHbIX TEXHOMOIHH B (heiepaTbHOM I'OCyJapCTBEHHOM
Or0/IKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BBICIIEro 00pazoBaHus «YensOMHCKUil TOCyaapCTBeHHbBIN YHUBEpCUTETY, «[lomoxeHus
0 MOpsi/IKE 3a4eTa 00YYarOIMMHUCS [0 OCHOBHBIM MPOQECCHOHANBHBIM 00pa30BaTEIbHBIM IIPOrPaMMaM BBICIIETO 00pa30BaHus B
OI'BOY BO «Yenl'Y» pe3ynbTaToOB OCBOCHHUS B OPraHU3aAIMSIX, OCYILECTBISIONIMX 00pa30BaTEIbHYIO IESITEIBHOCTD, YUSOHbIX
IIPEAMETOB, KYPCOB, TUCLUUILUIMH (MOYyJeH ), IPAKTUK, JOTOJHUTEIBHBIX 00pa30BaTeIbHBIX IPOrPaMMy IIOCPEICTBOM JIEKTPOHHOM
MHPOPMAITMOHHO-00pa30BaTEILHON CPEJIbI

®I'BOY BO «Uenl'V». B uckiountenbHbIx cinydasx (Gopc-Makop  T.11.) MPU peasin3aiui 00pa30BaTeIbHON IEATEIIBHOCTH C
npumerenueM 30, [IOT MoryT npuMeHsITh KOMIIOHEHTBI, HE BXOJISIINE B IEPEYCHB AJICKTPOHHON HH(POpMAIIMOHHO-
00pa3oBaTeIbHOM Cpebl.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA JTUCHUIIJIMHBI OBYYAIOIIMMHUCS C UHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMH BO3MOKHOCTSAMMU 310POBbSA

OcBoeHME TUCHUILIMHGI HHBATHIAME W JIHUI[AMH C OTPAHHYEHHBIMH BO3MOXHOCTSIMU 3[J0POBBSI OCYIIECTBIISCTCS C HCIIOIb30BaHUEM
CIIeNMANBHBIX TEXHHIECKHUX CPEJICTB U TONI0 MH(OPMAIHOHHBIX TEXHOIOTHH, IPEAOCTABIAEMBIX PecypcHBIM yueOHO-METOAUIECKIM
IEHTPOM II0 00YUIEHHIO HHBAJIHAOB H JIHI] C OTPAHMICHHBIMH BO3MOXKHOCTAMH 310poBbst Uenl'Y 1o 3ampocy o0ydaromerocs.

1. Mob6unpHbIE criennaIbHbIe TEXHUYECKHe CPEACTBA IS JIUI] C HAPYIICHUSIMH 3PEHNUS: HOPTATUBHBIH KOMIIBIOTEP C BBOJIOM/BBIBOIIOM
mpudTom bpaiins ¢ cuaresaropom peun «ElBraile-W14J G2y»; HOyTOyKH ¢ IporpaMMHO# 3kpaHHOro noctyna NVDA; anekTpoHHbIe
YBEJIUYHUTENH IS YAaIEHHOTO IPOCMOTPA; BUICOYBEIMUUTEIH IIOPTATUBHBIE; TH(IIOMIEep; HH(POBEIE TUKTO(OHBL

2. MoOunbHbIe CrennanbHble TEXHUYECKHEe CPEACTBA Ul JIMIl C HApPYIICHWSMH CIIyXa: CHCTeMa CBOOOMHOTO 3BYKOBOTO IIONSA CO
BCTPOEHHOH coBMecTUMOCTBI0 ¢ FM-ycrpoiictBamu; pammoxmaccel «CoHeT-PCM» ¢ mepenaTdnkoM, 3ayMIHBIM HHIYKTOPOM H
MHIYKIHUOHHOH MHeTiel; crucTeMa MH(QOPMAIMOHHAS JUIA cradocmsimammx meperocHas «Mcrok» A2 co BCTPOSHHBIM IIEEPOM —
3BYKOBBIM HH()OPMATOPOM; TOKYMEHT-KaMepa; IpOorpaMMHUPyEMBbIe CITyXOBBIC alapaThl MHANBHIYAIbHOTO TTOTb30BaHMS.
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3. AccucruBHbIe MH(OPMAIVIOHHBIE TEXHOJOIMHU: IIPOrPaMMHOE OOECIeYeHHe SKPaHHOTO JOCTyma ¢ cHHTe30oM peun NVDA;
MPOTrpaMMBI SKPAHHOTO YBEIIMYCHHS; IIPOrPaMMBI PEYEBOTO CHHTE3a ISl KOMITBIOTEPOB M HOYTOYKOB; IIPOrPaMMBI PEUEBOr0 CHHTE3a
JULSI MOOFITBHBIX YCTPOICTB; 9KpaHHAs KIAaBHATypa; SKpaHHas JIyIia.

Ilprn HeoOXomMMOCTH sl OOYYAIONIIMXCS C HAPYLIICHWSMH 3pEHHs Ha pabOdMX MecTax JUIsi NPOBEACHHS NPAKTHYCCKUX WITH
J1a00paTOPHBIX 3aHITHH YCTAHABIMBACTCS CIEIHAJbHOE MPOrpaMMHoOe obecriedeHue (mporpamma pedeBodd HaBurarmu NVDA,
peYeBBIe CHHTE3aTOPHI, SKPAHHEIE JIYIIBI).

B yueOHble aymuTOpmM oOOeclieyMBacTCsS OCCIPEeNATCTBEHHBIH IOCTYN II8 OOYYalOIMXCS WHBAJIHAOB W OOYYaroNIMXCS C
OrpaHMYECHHBIMH BO3MOXKHOCTAMH 3I0pPOBBS. B Kaxmoi ayautopuu, rae oOy4aroTCs HHBAJIHIABI W JIMIA C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMHU 3JI0POBBS, ITPETYCMATPHUBACTCS COOTBETCTBYIOIEE KOJTMYECTBO MECT UL OOYJAIOMIUXCS C YIETOM HapyIICHHI MX
3JI0POBBSL.

JUi1st OCBOCHHMS IMCIMILTMHBI MHBAJIMIAM M JIMIAM C OTPaHUYCHHBIMI BO3MOXKHOCTSIMH 3JI0POBBSI IPEIOCTABIISAETCS JOCTYI K EYaTHBIM
HCTOYHHMKAM, IMEIOIIMMCS B HayqHOIT Oubmmorexe Yenl'Y, ¢ MOMONIBIO CIIEIIHANBHBIX TEXHHYECKUX CPEICTB; JOCTYII K AJICKTPOHHBIM
HCTOYHMKAM, IIPEICTaBICHHEIM B (OopMe 3JIEKTPOHHOTO AOKyMeHTa B (hoHme HayuHoH Oubimmorexkn YenlY wmim 31eKTpOHHO-
OMOJNMOTEYHBIX CHCTEMaX, C MOMONIBIO CHEIHANBHBIX TEXHWYECKHX M IPOTPAMMHBEIX CPEACTB (pabodee MeCTO I He3psdero
TIOJT30BATENS C IPOrPaMMHBIM O0CCIIEUCHHEM SKPAHHOrO JIOCTyma ¢ cuHTe3oM peurt NVDA, pabodee MeCTO ¢ KOMITBIOTCPHBIM
posuiepom u kiaBuarypoii Clevy ¢ 6ombInMy KHOITKAMHE U C Pa3IeNISIONIei KIIABUIIN HAKIIAIKON).

VY4eOHO-MeTOqUYECKHEe MaTepHaNbl AT 00Yy4JaloUXCs U3 YKMCNIA WHBAJIMAOB U JIMI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3/I0POBBS
MPEIOCTABISAIOTCS B (hOpMax, aIaliTHPOBAHHBIX K O'PAHMYCHHSAM UX 3JI0POBbS M BOCIIPUATHS HH()OPMAIHH:

JUs1st T C HAPYIICHUSIMA 3PCHHUS:

- B [ICYaTHOI (hopMe YBEINYCHHBIM MIPH(TOM,

- B (hOpMeE DIEKTPOHHOrO TOKYMEHTA,

- B popme aynunodaiina,

- B neyaTHOH (opme mpudrom bpaiins.

Jst U1 ¢ HapyLIeHUsAMH CllyXa:

- B IeYaTHOM (opme,

- B (popMe 3IEKTPOHHOT 0 JOKYMEHTA.

Jnst a1 ¢ HapyIEeHUsIMH OIIOPHO-JIBUTaTeNIbHOTO ammapaTa:

- B IeYaTHOM (opme,

- B (popMe 3JIEKTPOHHOT O JOKYMEHTAa,

- B popme aynuodaiina.

JlaHHbIH nIepedeHb MOXKEeT ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA 00y4aroLuxcsl.

Jnsi THBaJIMIOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37J0POBbSI OCBOSHUE JUCLUIUIMHBI MOXET OBITh YACTUYHO MIIH MOITHOCTBIO
OCYIIECTBICHO C UCIOIb30BaHNEM TUCTAHIIMOHHBIX 0Opa3oBaTenbHbIX TexHomoruii (Moodle, Adobe Connect Pro u mp.).

B ocBoeHny IUCHUIUIMHBI MHBAIMAAMHU M JULAMH C OTPaHMYEHHBIMH BO3MO)KHOCTSAMH 37I0POBbSI UCIIONB3YETCSl MHIUBUAYAIbHAS
pabota. Ilon mHaMBuAyanbHOH paboToil moapa3zymeBaercsi aBe (GOpMBI B3aMMOAECHCTBHS C TMpenoJaBaTeleM: HHAWBHIyalbHas
yueOHasi pabota (KOHCYJIbTAIMK), T.€. AOMOJIHUTEIBHOE Pa3bsCHEHHE y4eOHOro MaTepuaia M yriiyOJIeHHOe M3y4eHHEe MaTepualia ¢
TeMd OOy4aloUIMMHCS, KOTOpPbIE B 3TOM 3aWHTEPECOBAHBI, W WHAMBHUIYyallbHAs BOCIUTATeNbHass paboTa. MHIuBHIyalbHbBIE
KOHCYJIbTalluH HAIlPaBJIECHbI HA HHANBUAYAIU3ALMIO OOYYCHUS U YCTAaHOBJICHUIO BOCHMTATENBFHOIO KOHTaKTa MEXKIY IpenogaBaTeneM
1 00y4aroIKMCsl HHBAJIUIOM WX 0OYYarOLUIMMCS ¢ OTPaHMYEHHBIMUA BO3MOXHOCTSMHU 3JJ0POBbSI.

[Ipu npoBeeHNH NPOLEYPhl OLIEHUBAHUS PE3yNbTATOB O0YUEHHUS MHBAIU/IOB U JIML C OrPaHMYCHHBIMHA BO3MOKHOCTSMH 3/10POBBS IO
JIHUCIUIUTMHE O0ECIEeUrBAETCsl BBHIMOJHEHHE CIECAYIOIINX JOMOTHUTENbHBIX TPeOOBAaHWH B 3aBUCHMOCTH OT WHIMBHIYaJlbHBIX
0CcO0EHHOCTEH, 00yUYaIOIIUXCS:

a) MHCTPYKIMS TI0 TOPSAKY NPOBEAEHHS MPOIEAYPHl OLEHUBAHUS MPEIOCTABISETCS B AOCTYMHOW (opme (YCTHO, B MHUCBMEHHOM
(dopme, B nmucbMeHHOH (popme mpudTom bpaiins, ycTHO ¢ UCIONB30BaHUEM YCIIYT CYPIONIEPEBOTYNKA);

0) mocrynHas ¢GopMa TPENOCTABICHUS 3a/laHUil OLICHOYHBIX CpPEACTB (B Me4aTHOHM Qopme, B mMe4aTHOW (GopMe yBEITHYCHHBIM
mpudToM, B ieyaTHoU Gopme mpudTom bpaiins, B GopMe JIEKTPOHHOTO TOKYMEHTA, 3a[aH1s 3aUUTHIBAIOTCS ACCUCTCHTOM, 3a/1aHUS
MIPEIOCTABIISIIOTCS C HCTIONB30BAaHUEM CYPIOIIEPEBOIA);

B) noctymnHas (opma MpeaoCTaBiICHUS OTBETOB Ha 3aaHusl (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIILIOTEpPE, MHChMEHHO
mpudToM Bpaiins, ¢ ucroabp30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

[pu npoBeneHny NpoLEAYPHl OLCHUBAHUS PE3YAbTATOB O0YUYEHHS MHBAIUIOB H JIUI C OrPaHMYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBBSI
MIPeIyCMaTPUBAETCSI UCTIOIB30BAHUE TEXHUUECKHUX CPENICTB, HEOOXOANMBIX UM B CBSI3H C UX HHAWBUIYAILHBIMA OCOOCHHOCTSMH. DTH
CpencTBa MOTyT OBITh IpenocTaBieHs! Yenl Y uiin MOryT UCIIONB30BaThCS COOCTBEHHBIE TEXHUUIECKUE cpencTBa. [Ipr HeoOX0oqMMOoCTH
VHBAJMIAaM H JIULAM C OrpaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIOCTABIISIETCS TOTIOIHUTENFHOE BPEMsI IS IIOArOTOBKU OTBETA
Ha 3aJ[aHus, IPOLIEAYPa OLCHUBAHUS PE3YAbTATOB 00yUEHUsI IO TUCIUIUINHE MOXKET TPOBOIUTHCS B HECKOIBKO ITATIOB.

[poBenenne mpouenypsl OLUECHUBAHUS PE3YIbTATOB OOYYEHHS WHBAJIHIOB W JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
JIOITYCKAETCs C UCTIONB30BAHNEM JIMCTAHIIOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI.
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