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1. IEJIM OCBOEHMUS AU CITUILIJIMHBI

Llens: hopMupoBaHe CHCTEMAaTH3NPOBAHHBIX 3HAHMH O (PyHIaMEHTaJIBHBIX OCHOBAX )KUBOH MAaTEPUH HAa OCHOBE (hPH3NUECKUX
3aKOHOB C IPHIMEHEHHEM COBPEMEHHBIX JOCTIDKEHUH Oromnorun u ¢pusnku. Kype 6rnodusukn nmeer Taxxe o0meoopa3oBaTenbHOe H
NPYKIIAJHOE 3HAYECHHUE: MHOIHE BOIIPOCH COAEP)KAT MaTeprall, ClIoCOOCTBYIOIINH (GOPMUPOBAHMIO IIPABUIILHOTO TIPEACTABIICHUS O
COBPEMEHHOH €CTECTBCHHO — HAYYHO! KapTHHE MUpa.

3agaumn:

* O60cHOBaTh HEOOXOUMOCTh OMO(DU3UUESCKOTO MOIX0JIA B UCCIIECIOBAHHIHU JKUBBIX 00BHEKTOB;

* )laTL NpeaACTaBJICHUC 00 OCHOBHBIX NpuHOUIIaX CTPYKTYPHOI'O ITIOCTPOCHUA U (byHKlII/IOHI/IpOBaHI/IH OMOJIOrHUECKUX CUCTEM,

* [Toka3aTh OCHOBHBIE MIOIXO/BI H METOIBI B 00J1aCTH OMO(DU3UUECKOro aHaIN3a;

* [IprBUTE HaBBIKH ONIEPHPOBAHMS TSPMUHOJIOTHEH OHODU3HKH.

PeSyJ'ILTaTLI 06yLIeHI/I$I M0 JUCHUIUIMHE HAallpaBJICHbBI HA JOCTHXKCHUC HMHANKATOPOB:

OIIK-2.1 mpyMeHseT Crennaan3upOBaHHbIC 3HAHHUS OCHOB MaTEMATHKH, (DM3HUKH, XUMHHU W OHOJIOTHH JUTS IIPOBEICHUS
HccleaoBaHuil B 061acTi OMONMHKEHEPHH, OMOMH(POPMATUKU U CMEKHBIX TUCHUILINH

OIIK-2.2 ucnons3yeT HaBBIKU J1a00paTOpHOI pabOThl U METOIbI MATEMATUKH, (PU3UKH, XMMUK U OMOJIOTHU JUIS TPOBECHUS
HccreoBaHuil B 061acTi OMOMHKEHEPHH, OMOMH(POPMATUKU U CMEKHBIX TUCLHUILIINH

OIIK-3.1. npoBOAUT KCIIEPUMEHTAIEHYIO PabOTy C OpraHU3MaMH U KJIETKaMU

OIIK-3.3 npuMeHsIeT MeTOIbl MATEMAaTHUECKOTO MOJICITUPOBAHIS 1 MATEMATHUECKOW CTATUCTHKU UIT  00pabOTKH pe3ynbTaToB
OMOJIOTMYECKUX UCCIIEI0BAHUI

2. MECTO JUCIMIIIMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIMOIT: 51.0.08.02

2.1 TpeGoBaHus K NpeIBaApUTEILHOI MOATOTOBKE 00y4YalOIIerocs:

Kypc 6a3upyeTcs Ha 3HAHUSIX, TIONYYSHHBIX B IIIKOJIE, & TAK)KE TOMYISHHBIX MPH U3Y4EHUH MPEAIIECTBYIONIHX KYPCOB, TAKHX KaK
«Dusukay, «O0mas ouomorusy, «kMareMaTHKa 1 MATEMaTHYECKHE METO/IbI B OMOTIOTHI.

Oomas ouoorus

dusznka

MaremaTika 1 MaTeMaTHIECKHE METO/IbI B OHOJIOTHH

2.2 IncuMnJMHbI M MPAKTHKH, 11 KOTOPBIX OCBOEHHE TAHHOM JTMCHHUIIJIMHBI (MOYJ/Is1)) He00X0AMMO KaK NpeAllecTBYIOLIee:

Kypc «buodusukay sBiasieTcss OCHOBOM JIJIsl U3YUCHUS TAKUX KypCoB Kak «DU3HONIOTUs YelIOBeKa U )KMBOTHBIX. BhICIias HepBHas
JeATeIbHOCTb» U «DU3nonorus BUCLEPaTbHbIX CUCTEM".

Du3HoI0rus YeIOBEKa U )KMBOTHBIX. BrIcmias HEpBHAA NCATEIIbHOCTD

duznosorus BUCILCPAIBHBIX CUCTEM

3. KOMIIETEHIIH OBYYAIOIIET OCSI, @°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUILIMHBI
(MOJIYJIST)

OIIK-2: Cnoco0eH uCnoab30BaTh ClieHATU3UPOBAHHbIE 3HAHUS (PyHIAMEHTATbHBIX Pa3/ieioB MATEeMAaTUKH, QU3UKH,
XUMHH ¥ GUOJIOTMH /ISl IPOBEAEHUsI MCCJIEI0BAHMIT B 00J1aCTH OMOUHKEHEPUH, OMOUH(OPMATHKH H CMEKHBIX THCIHILTHH
(Monyeii);

3HaTh:

Huns noctmkenns OITK-2.1 3HaTh: PU3UKO-XMMUYECKUE TPUHITUIIBI PETYJIMPOBAHUS KUZHEESITEITBHOCTH OPTaHU3MOB, MEXaHH3MbI
niepeayn YHEPTHH, 3apsaa U nHGopMaiy B OHOJOTHIECKHX 00BEKTaX, OCHOBHBIE 3aKOHOMEPHOCTH MTOBEACHHS THHAMHIECKUX
CHCTEM, TEpMOANHAMUUYECKUE MPUHIUIIEI OHOJIOTHIECKUX CUCTEM.

YMmeThb:

Jus noctuwskenns OIIK-2.2 ymers: onpenensaTs IpOHUIAEMOCTb TKAHU UL KpaCUTENeH, OIPEeeNsTh COIPOTUBICHUE CYCIIEH3UH
OJTHOKJIETOYHBIX OPTaHU3MOB, OIPEEIATh TEMIICPATyPHBIH KO (GUIMEHT 1 3HEPTHI0 aKTHBAIMK 00pa30BaHMS KICIOPOa, PeIIaTh
3aJaun.

Baagern:
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OIIK-3: CnocoGeH NpOBOIUTH IKCIIEPHMEHTAIbHYI0 Pa00Ty ¢ OPraHU3MAMHU U KJIETKAMH, HCII0JIb30BaTh QU3HKO-
XHMHYECKHE METOABI HCCJIeT0BAHNS MAKPOMOJIEKYJI, MaTeMaTHUYeCKHe MeTOAbI 00pPa0OTKH Pe3yIbTaTOB GHOTOTHYeCKAX
HCCJIeJOBAHUIA;

3HaTh:

HJ'IH JOCTHUIKCHUA OIIK-3.1 3HaTh: IIpaBWjiIa OpraHusanu CaMOCTOSITEIIbHOMN pa6OTI>I 10 JUCLUITIMHE.
HJ'IH JOCTHUIKCHUA OIIK-3.3 3HaTh: OCHOBHEIC TPHUHIHAIIBI pa6OTI>I B TCKCTOBBIX PCAAKTOpPAX, 3JICKTPOHHBIX Ta6n1/1uax; IpaBujia
O6pa6OTKI/I JAaHHbIX B CTATUCTUYCCKUX IMAKCTax; OCHOBHEIC HpO6J’IeMBI U 3a/1a4uy pClIacMbIC B paMKax 61/10(1)1/131/11(1/1.

YMmeTs:

I[J'[H JOCTUIKCHUA OIIK-3.3 YMETh: Ka4Y€CTBCHHO BBIITOJIHATH KOHTPOJIBHBIC 3alaHus, IPEAYCMOTPCHHBIC Z[HCIIPIHHPIHOﬁ,
NpEACTaBJIATh PE3YIbTAThI COOCTBEHHOM JACATCIIBHOCTU B pa3IMIHbIX (bopMax; COCTaBJIATh l'pa(i)I/IKI/I U JuarpaMmsbl U1l aHajin3a
TIOJTYUYCHHBIX JaHHBIX Ha J'Ia60paT0pHI>IX paGOTax; 06p3.63.TI>IBaTB JaHHBIC METOAOM HAaNMMCHBIINX KBA/IPAaTOB U KOPPCIAUOHHBIM
aHaJInM30M.

Baapern:

Juns noctmkenns: OITK-3.3 BiageTh: METOJaMU CTATUCTHYESCKOTO aHAIN3a TAHHBIX M 0a30BBIMU MPHHIMIIAMA MAaTEMATHYECKOTO
MOJIEIIUPOBaHUS OMOJIOTHYECKUX OOBEKTOB.

B pe3yabTare 0OCBOCHUS TUCHHUITIVIMHBI oﬁyqaloumﬁcn HOJIKCH

3.1|3uarn:

3.1.1|dns noctmxenust OITK-2.1 3HaTh: (U3NKO-XUMUYCSCKUE TIPUHIIUITEI PETYITHPOBAHMS JKH3HEACATEIEHOCTH
OpraHu3MOB, MEXaHU3MBI IIepejaull SHEPIHy, 3apsiaa U UHPopMaLuy B OMOIOrHIECKUX 00BEKTaX, OCHOBHBIE
3aKOHOMEPHOCTH NOBEAEHUS IUHAMHYECKUX CUCTEM, TEPMOIMHAMUYECKHE IPUHIMITBI OUOIOTHYECKUX CHCTEM.

3.1.2|nst noctrxenus OIIK-3.1 3HaTh: npaBuia OpraHu3aIyi CaMOCTOSTENLHON pabOThI 1O AUCIUILIHHE.

3.1.3|dnst noctrxkenus: OIIK-3.3 3HaTh: OCHOBHBIE IPUHIUIIEI pa0OTHI B TEKCTOBBIX PEAAKTOPAX, JICKTPOHHBIX
TabnuLax; npaBuia 00pabOTKH JAHHBIX B CTATUCTUYECKUX MAKETAaX; OCHOBHBIC MTPOOJIEMBI U 3314 peliaeMble B
pamkax Onopu3nKu.

3.2|Ymerh:

3.2.1|Inst noctrxenust OIK-2.2 ymeTs: onpenensite IPOHUIIAEMOCTh TKaHHU JIJIsl KpAaCHUTENEH, ONPeeNsiTh COPOTHUBIICHHE
CYCIICH3HUHU OIHOKJICTOYHBIX OPTaHU3MOB, OMPEACISITH TEMIIEPATYPHBIN KOI(DMHUIMECHT i SHEPTHIO aKTHBALIMH
00pa3oBaHuUs KUCIOPO/A, PeLIaTh 3a1a4H.

3.2.2| dnst noctrxenus: OIIK-3.3 yMeTh: KaueCTBEHHO BBIMIOIHITH KOHTPOJILHBIC 33/1aHUsI, TIPEYCMOTPEHHBIC
JVCLUUIUTAHON, PECTAaBIIATh PE3y/IbTAaThl COOCTBCHHOW EATEIBHOCTH B Pa3IMYHBIX (POPMaX; COCTABIATH rPaduKy 1
JMarpaMMBbl JIJIsl aHAJIM3a TI0JTYY4eHHBIX JJAHHBIX Ha JIA0OpaTOPHBIX paboTax; 00padaThIBaTh JAHHBIC METOIOM
HAMMEHBIINX KBAJIPATOB M  KOPPEISLMOHHBIM aHATU30M.

3.3|Biaagern:

3.3.1|nst noctrxenus: OIIK-3.3 BnaseTh: METOAaMHU CTATUCTHYECKOTO aHAJIM3a JAHHBIX U 0a30BBIMHU MPUHIIUIIAMA
MaTEMaTHYECKOTO MOIETUPOBAHMS OHOTOTHIECKAX OOBEKTOB.

4. OFbEM JUCIHHUIIJIMHBI (MOAYJIS)

O6uwas TpyooemKkocTb 33ET

Yacos o yueOHOMY Tuiany : 108 Buner kouTpons B cemecTpax:
B TOM YHCIIE :
ayauTopHbIe 3aHsaTHs : 50 9K3aMEHBI 5
camocTosTelbHas padora : 21,8
4acoB Ha KOHTPoib : 27
KOHTaKTHas padora: 59,2

HKP: 9,2

5. CTPYKTYPA U COJEPKAHUE JTUCHUIIJIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3ieioB H TeM /BUJL 3aHATHS/ Cemectp | Yacos Jluteparypa
3AHATUS [ Kvpe

Pa3nen 1. BBegenue B 6Mopu3uKy
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11 DOTanbl CTaHOBIICHUS OMOMH3HKY KaK CaMOCTOSATENEHOM Hayku. Llemu n 5 2 JI1.1J12.1
3amaun onopusuku. Vicropus pa3sutus Hayku /JIex/ 3122 33
1.2 dn3nyeckre OCHOBEI METOJIOB IPUMEHSEMBIX B Orooruu u Meaunuae /Cp/ 5 10,1 JI1.1J12.1
213233
Pa3nen 2. TpancnopT BemecTs
2.1 N3zydenne pu3nvecknx U PU3NKO-XUMHIECKUX CBOMCTB OMOIOrMIECKHX 5 4 JI1.1J12.1
MemOpan. TpaHcopT TUMOGMIBHBIX U THAPOQUIBHBIX BEllecTB. [1acCUBHBIN 3122 33
Y aKTUBHBIA TPAHCIIOPT BEIIECTB, AIbTEPHATUBHBIC ()OPMBI TPAHCIIOPTA
BeIecTB (I1eeBble KOHTAKTHI, (arouuTo3, MMHOUUTO3). /JIex/
2.2 ITaccuBHEII TpaHCTIOPT BeIIecTB yepe3 MeMOpany /J1a6/ 5 1 JI1.1J12.1
213233
2.3  |[IpoHmnmaemMocTh KJIETOK U TKaHeH /J1ab/ 5 2 JI1.1J12.1
213233
Paznen 3. DiekrporunaMuka
31 MexaHu3Mbl OMOIEKTPOreHe3a U UX poilb B BO30Yx1eHUU. PaBHOBECHSIH 5 4 JI1.1J12.1
noreHuuan JJoHHOHa, cTallMOHAPHBIH MoTeHnra ['onbaMaHa- X 0/UKKHHA, D122 53
MOTEHIIHAJ P PabOoTe AIEKTPOreHHOM MTOMITBI, TOTEHITNAT AeiCcTBuUs.  /JIex/
3.2 DNEeKTPONPOBOTHOCTH OUOIOTHYECKUX 00HeKTOB /J1ab/ 5 2 JI1.1J12.1
2132233
Pazges 4. KuneTuka 0M010rH4ecKHX CHCTEM
4.1 [Nonstue 6nonornyeckoil KuHeTUKH. OCHOBHbBIE 3aKOHOMEPHOCTH 5 4 JI1.1J12.1
KUHETHYECKOI0 MOBEACHHS OMOIOTMUECKUX CHCTEM Ha IIpUMeEpe MPOCTEHIINX D19233
mozeneit. [Tpuniun odpaTtHoii cBs3u. /Jlex/
4.2 BnusiHue Temnepatypbl Ha CKOpOCTh Ouosorudeckoi peaxiuu /J1a6/ 5 2 JI1.1J12.1
D19233
Pasnen S. KauecTBeHHBIH aHAIM3 MOAeIH
5.1 Mertozapl Ka4UeCTBEHHOW OLIEHKH KMHETUYECKOr O MOBEIEHUS OMOIOTHYECKUX 5 4 JI1.1J12.1
CHCTEM U THUIIOB UX AWHAMUYECKOTO MOBEIEHHUS. Y CTOHYUBOCTh D132233
ctarmoHapHoi Touku. Kpurepuit ycrounBoctu. Heckonbpko cTanmoHapHBIX
TOYEK B CUCTEME Ha MPUMePE MIPOTOYHOro KyIbTUBAaTOpa. Pexykuus uncna
ypaBHeHUH. BeICTphIe U MeUIeHHbIE TepeMeHHbie. MeToa (ha3oBoi
IUIOCKOCTH. THITbI YCTOWYMBOCTH OCOOBIX TOYEK. BHOIOrHYECKHE TPUTTEPHI.
/JTex/
5.2 KauectBennsiii ananu3 monemnu /J1ad/ 5 2 JI1.1J12.1
D132233
Pa3nen 6. ba3oBbie Moen 0H0JIOrHYECKHX CHCTEM
6.1 N3yueHre 0CHOBHBIX 3aKOHOMEPHOCTEH TMHAMHYECKOT'0 TIOBEICHHS CUCTEM 5 4 JI1.1J12.1
Ha npuMepe 0a30BBIX MoJieNiel. 3aKOH SKCIOHEHIIMAIBHOTO POCTA. 2132233
OrpanndeHHsbI pocT. YpaBHenne Depxronbera. Moagenu Moo u
Muxasnuca-Menten. Mogens "xumnnk-xeprtsa". [IpuHIHIT KOHKYpEeHIUT
T'ayze. Mogens B3anmopelicTBust xumuiaeckux Bemiects Jlorkn. Monens
B3auMoJielicTBUS BUIOB BonbTepa. /Jlek/
6.2 BazoBrie Mozenu Ononornueckux cuctem /J1ad/ 5 2 JI1.1J12.1
D132233
Pasnen 7. Konebanus u puTMbI B GHOJIOTHYECKHX CHCTeMax
7.1 OO61ee noHsATHE O KOJeOaTeIbHBIX MPOIECCaX B OMONOTHUECKUX CUCTEMAX. 5 4 JI1.1J12.1
I'mukonu3 kak npuMep KosebaTenpHOi OnoxuMudeckoi peakiu. Konebanus 2105233
BHYTPUKIIETOYHON KOHIIEHTPAIMH KaubIusl. BOTHEI >KH3HU. ABTOBOHEI 1
JIVICCUIIATUBHBIC CTPYKTYpHI. bazoBas mMoxens "OproccensTop". Peakius
Benoycosa-JKaboruackoro. /JIex/
7.2 Konebanns u puT™Msl B Ononmorndecknx cucremax. /J1ad/ 5 2 JI1.1J12.1
2132233
Paznen 8. Tepmoannamuxa
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8.1 TepMoanHAMUYECKUE TIPHHIUITHI ITOCTPOCHHS OMOIOTMYECKUX CHCTEM. 5 4 JI1.1J12.1
IlepBblil 1 BTOPOI! 3aKOHBI TEPMOJAMHAMUKY U IPUMEHEHUE UX K 213233
OMOJIOTNYECKUM CHCTeMaM. VI3MeHeHHe SHTPOIIMHU B OTKPBITBIX CHCTEMaX.
CBs13b U3MEHEHNUSI SHTPOINH BCICACTBHE BHYTPEHHHUX MPOIIECCOB C
rlapaMeTpaMu OTKPBITOH cucTeMsl. CompsbkeHue mporeccoB. COOTHOIICHNS
Omnzarepa. Teopema [Ipuroxunna. /Jlex/
8.2  |TepmomuHamuka. /JI1a6/ 5 2 JI1.1J12.1
213233
Pa3nen 9. Unpopmanus u :KuBoii Opranusm
9.1 Ionstue nundopmaryy, anpuopHas U aocTepuopHasi uHdopmanus. 5 2 JI1.1J12.1
IIpumenenue Teopuu MHGOPMALMU K aHAIU3Y IPOLIECCOB Iepesauu 3213233
nH(MOpPMaLNY B HEPBHBIX BOJOKHaX. MH(pOpMaIys 3aKIr0YeHHast B
TEHETHYECKOM Koyie. [IpHHINITBI peryIupoBaHus OHOIOTMYECKHX POIIECCOB.
doprocTHOE peryaupoBanue GpyHkuiA opranusma. /JIex/
9.2 O6pabotka Meauko-ouonornueckoi nHdopmarmu /J1ad/ 5 1 JI1.1J12.1
5102233
9.3 CBs3pb nHbopManuu u suTponuu /Cp/ 5 57 JI1.1J12.1
5102233
Paznen 10. Buomexanuka
10.1 |V3yueHHe MeXaHMYECKHX CBOMCTBA J)KUBBIX TKaHEll. BBeneHue B 5 2 JI1.1J12.1
OHOMEXaHUKY MBIIIEYHOTO COKPAILlEHHUs], BHEIITHET O AbIXaHus, 2132233
KpoBooOparienus. /Jlex/
10.2  |OcHoBHbIe npuHIMITEI OOHKMKH /Cp/ 5 6 JI1.1J12.1
0102093

Pa3nen 11. MHas koHTakTHas padora

11.1  |VHauBHayanbHbIE KOHCYIbTALUH, TEKYIIHKA KOHTponb /MKP/ 5 9,2

6. POHJ] OIEHOYHBEIX CPEJCTB

6.1. IlepeuyeHb BU/I0B OLIEHOYHBIX CPEJICTB

Pedepar, koHTposbHas padoTa , ppOHTAIBHBII OMPOC, OTYET 10 JIAOOPATOPHOH PaboTe, UTOrOBOE TECTUPOBAHUE.

6.2. TunoBble KOHTPOJIbHbIC 3aJaHMsl H HHbI€ MaTepUuaJibl AJIsA TeRymeﬁ arrecranuu

Tembl pedepaTUBHBIX COOOIICHUH.

. OCHOBHBIE 3TaNbl CTAHOBJIEHHSI OMOMU3NKH KaK CAMOCTOATENILHON HAYKU
. Ponb oTedecTBeHHBIX YUSHBIX B Pa3BUTHU OMOPU3NKI

. Ponb 3apy0eKHBIX Y4EHBIX B pa3BUTHH OMO(DHU3UKH

. OCHOBHBIE IPUHLHITBI PAOOTH MUKPOCKOIIA

. OCHOBHBIE IPUHIMITE paOOTHI J1azepa

. Cranosienue kuoepHetuku. Lemu. 3amaun.

. buonuka. OcobeHHoCTH.

. Madopmanust u sHTpONHS

9. IIpobiieMa NCKYCCTBEHHOTO MHTEIIJICKTA

10. PoGororexnuka

11. BuonndopmaTrka — CTaHOBJICHUE AUCIIUTUINHBI, 3a/Ia4H.
12. KoMnbIOTEpHBIC CHCTEMBI B MEUIIMHE.

13. ABTOKOJIEOAHUS U TUCCUITATHBHBIC CTPYKTYPhI

14. Metozpb! onpeelieH st CBOOOJHBIX-PaIUKAIOB
15.®u3nueckue acneKThl TpaHC(HOPMALIUK SHEPTHUH B KIICTKE.

0NN AW~

Iprmeps! BOIPOCOB AT (PPOHTATBHOTO OIPOCA.

1. TlpenmerT, 3a1aun HanpaBiIeHUS] OHODUIUKHL.

2. Kpatkas ucropusi 0mopu3nku

3. Ctpykrypa, Gpu3NKOo-XUMIYECKHE CBOICTBA M (DYHKIIMM OMOJIOTHIECKHX MeMOpaH.
4. TlpoHnIIaeMocTh OMONOrnyeckoil MeMOpaHbl. TpaHCOPT TUMTOMUITBFHBIX BEIIECTB.
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5. IlponnmiaemMocTs Gromorngeckoit MeMopaHsl. TpaHCIIOPT rUIPOMIIBHBIX BEIIECTB.

6. ITaccuBHeIi Tparcopt Bemects. Juddy3us, anekrponuddysus, odnerdennas mupdysus.

7. ITaccuBHBIH TpaHCOPT BelecTB. OCMOC, aHOMaJIbHBINA 0CMOC.

8. IlaccuBHBbIi TpaHCIOPT BeulecTs. OunbTpanus.

9. AXTHBHBIN TPaHCIIOPT BEIIECTB Yepe3 MeMOpaHbl. CBOWCTBA M KOMITOHSHTHI CHCTEM aKTHBHOTO TPAHCIIOPTA.
10. AKTHBHBIH TPAaHCIIOPT BEIECTB Yepe3 MeMOpaHbl. Kannii-HaTpueBbIid Hacoc.

11. AxTuBHBII TpaHCHOPT BelllecTB uepe3 MeMOpanbl. KanbiueBblii Hacoc.

12. CrenmanbHble MEXaHH3MBI TPaHCMEMOpaHHOTO nepeHoca. [loromenne KIeTkaMy HyKIEHHOBBIX ~ KHCIIOT M OEJIKOB.
@®aronuTo3 ¥ MUHOLMTO3.

13. CneuuanbHble MEXaHU3MBI TpaHCMEMOpaHHOr o nepeHoca. IlleneBbie MeXXKIETOUHbIE KOHTAKTHI.

14. Tloustue 6MOIOrNYECKON KNHETUKH. 3aMKHYTasi CUCTEMA B CpeJie ¢ HEOTPAHUUEHHBIM M OIPaHUYEHHBIM 3a11aCOM
IIUTATENIbHBIX BELIECTB.

15. TlonsTne 6uonoruueckor KuHeTUKH. [IpuHIUIT 0OpaTHOM CBSI3M.

16. Ilonstue Ouonornyeckoil kuHeTuku. Ilpocreiimas MoeIb OTKPHITONH CUCTEMBI.

17. YcroitunBocTsb cranoHapHoi Touku. Kpurepuii ycroitunBocty.

18. KauecTBeHHbIH aHanu3 Mozaenu. Heckonbko cTallmoHapHbIX TOUEK.

19. Penykims uucia ypaBHeHui. IIpunimn y3koro Mecta. BoicTphle 1 MeAIeHHbIE IIEpEMEHHBIE.

20. Metoxn da3oBoii mrockocTH. TUIBI yCTOHYMBOCTH OCOOBIX TOYEK.

21. Mopens HEOrpaHUUEHHOTO U OTPAHHUYEHHOTO POCTA.

22. Orpanuuenue no cyocrpaty. Tpurrep XKako6a u MoHo.

23. Monens Jlotku. Monens koHKypeHIuu BombTepa.

24. Monenb Bonbrepa «XHITHUK-KEPTBA»

25. Konebanus U puTMbI B OHonornyeckux cucremax. Konebanus B IiIMKoIHU3eE.

26. KosebaHus 1 puTMBbI B OMOJIOTMYECKUX cCUCTeMaX. BHYTpHKIIETOYHBIE KOJIEOAHMS KaJIbIIUs.

27. BonHBI KU3HH. ABTOBOJIHBL. JI[UCCUIIATUBHBIE CTPYKTYPHI.

28. Konebanus 1 puTMbI B OMOJIOrH4YecKux cucremax. Peakius benoycosa-XXabotuHckoro.

29. Tlorenuman nokosi. JlonHaHoBckoe paBHOBecHe. [loteHuman JloHHaHa.

30. CraunoHapHbiii moreHuuan ['onpamana-Xomkkuna. [loreHuan npu paboTte 3IeKTPOreHHON MOMITBI.
31. Tlorenuman aeictBus. ['eHepauus noTeHMAaNa ICHCTBUS.

32. Tlorenuman neiicteus. PacnpocTpaHeHue nmoTeHmana aeicTeusl.

33. CsoOonHas u cBsizaHHas Heprust. OOpaTuMble 1 HEOOPATUMBIE TIPOIECCHI.

34. TlepBblii 1 BTOpOH 3aKOHBI TepMOAMHAMUKH. [[pUMEHEHUE MEePBOro Havajaa TePMOAMHAMHUKH K )KMBBIM OpraHU3MaM.
35. Dwurpomnus. Ternnosas Teopema HepHcra.

36. Bropoe Hayano TepMOAMHAMHUKH. VI3MEHEHHE SHTPOITHMH B OTKPBITBHIX CHCTEMAX.

37. CTaumoHapHOE U paBHOBECHOE COCTOsIHHME. TEepMOJMHAMUYECKUI KPUTEPHUI CTAIIMOHAPHOTO COCTOSHHS.
38. Teopema [Ipuroxkuna. TepmoguHaMUUECKUI KPUTEPHIA IBOTIOITHU.

39. Hudopmanus. CpoiictBa nHpopmanuu. PerymupoBanue OMOIOrHYECKHUX MTPOIECCOB.

40. MexaHHYECKHE CBOMCTBA XKHUBBIX TKaHEH.

41. MexaHN3MBI MBIIIEYHOT'O COKPAIIICHHS.

42. buoMexaHuKa BHEILTHErO AbIXaHHUs.

43. Buodusuueckre 3aKOHOMEPHOCTH JIBHXKCHHU ST KPOBH IO COCY/IaM.

44. DneMeHThl OMOMEXaHUKH Cep/Ilia.

[Ipumepsr KOHTPOIBHBIX PAOOT.

Kontponbshas pabora no teme «buonorndeckass KHHETHKAY

Bapwuant 1

2. Yto npon3oinér, eciau K1 B 3aMKHYTO#M MTOMYJISIIIAH KIETOK mpeBbimiaet K2 u Haobopor, K2 6omnprre k1?

3. Hanmcatp ypaBHeHHE KHHETUKH JUISl CHCTEMBI BUAA!

Bapuant 2

1.. TlpuBecTH mpuMepbl 0OPATHON CBSI3H B KHBBIX CHCTEMaX HA OPTaHU3MEHHOM U TOMYJISIIIMOHHOM ypOBHE?
4. Hamucath ypaBHEHHE KHHETUKH JUISl CHCTEMBI BUAA!

KontponsHas pabota mo Teme «ba3oBbie MOmETH OGHOIOTHIECKIX CHCTEM)

Bapmnanr 1

1. Mopnens JloTku.

2. KoHcraHTa cOOCTBEHHOI CKOPOCTH POCTa TIOMYJSIIMH KIETOK B KYJIbType paBHa 2. KakoBa CKOPOCTh poCTa OIS KIETOK,
€cIIM eMKOCTh nomyssanuu kietok 200 ki1 Ha cM3, a HayaIbHas YUCICHHOCTD MOMYIISAIUU B MOMEHT BpeMmeHH 10=100 xireTok Ha cM3,
TPHUET I YACICHHOCTD MOMY/SMIN B COCTOSHIE YCTOHYNBOTO PaBHOBECHS MM OymyT HaOIIOHaThCA KOIeOaHUsI YUCIIEHHOCTH.
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Bapuanr 2

1. Mozenb KOHKYPEHTHBIX OTHOLIeHUI Banbrepa.

2. KakoBa 3aBUCHMOCTh COOCTBEHHOW CKOPOCTH POCTA MOMYJISAIMHA MUKPOOPTaHM3MOB OT CyOCTpaTa, eCiy MOJIOBUHA MaKCHMATbHOM
CKOPOCTH POCTA MOMYJISIUK HaOJI01aeTCsl MPU KOHIIEHTpaluu cyocTparta paBaot 500 en/en. 00, MakcuMasbHasi KOHCTaHTa
CKOPOCTH POCTa paBHa 2, a KOHIIEHTpaIms cyocrpara pasHa 800 ex/en. 0.

CrpykTypa oT4eTa 110 JlabopaTopHOi padore

PaGora Ne Hazanue

Ilens:

000CHOBaHUE MPOBeIeHHs paboThI, MPEIMET UCCIIEIOBAHUS;

Marepuanbl U METOJIbI:

00BEKTHI UCCIICOBAHMs, 000PYIOBAHHE, PEATCHTOB

Xox paboTsl:

OITUCHIBAETCS MOLIATOBBIN aJrOPUTM MPOBENCHNUS paboT;

Pe3ynpratsr:

1.0MUCBIBAIOTCS PE3yNIbTAThI PAOOTHI (M3MEHEHHE 00beMa, I3MEHEHHE arperaTHOro COCTOSHMUS, U3MEHEHHE TeMITEpaTyphl. ),
2. Ip¥ POBE/ICHUH IrpapuIeceKoro aHaan3a HeoOXOAUMO TIPUBECTH COOTBETCTBYIOIIUE PUCYHKH M CXEMBI.

BriBoapr:

OOBSCHSIOTCS Pe3yIbTaThl PA0OTHI C UCMOIB30BAHUEM TEOPETHUECKOTO MaTepHaa, a TAKKE IPUBOIATCS CXEMbI (Harpumep
(ha3oBast MIOCKOCTD JJIsI HAXOXKICHHUSI 0COOBIX TOUEeK) GOPMYIbl  (HATIPUMED JIJIsl ONMCAHUS B3aMMOACHCTBISI OPraHU3MOB).
KoHTpObHBIE BOMPOCHI IO JIAOOPATOPHBIM pabOTaM U pasaeiaam

6.3. TunoBbie KOHTPOJbHBbIC BOIIPOCHI ! 3alaHUSA NJIA l'lpOMe)KyTO‘IHOﬁ aTTeCTAallui

IIprMepbl BOIIPOCOB UTOIOBOTO TECTHPOBAHHS:

1. CooTHecHTe BH/BI aKTUBHOI'O TPAHCIIOPTA C MEPEUYMCICHHBIMH XapaKTEPUCTUKAMH
A) nipu cBoeii pabore HE renepupyer noreHuan Ha MeMOpaHe

B) obnanaer apdexrom obpaieHus (revepanusi ATD)

B) pabortaer no MexaHU3My pOTalH

I') pabGoTaer o MexaHU3My ClIBUTa

J1) obecnieunBaeT nepeHoOC HATPUs U3 KIETKH U KaJIUs B KIIETKY

1) Kanwuii-HatpueBsiii Hacoc

2) Kanbiuesslii Hacoc

2. CooTHECHTE IPE/CTABICHHBIC YPABHEHUS C PA3IMYHBIMU BUIAMHU 0a30BBIX MOJEIEil
a. dx/dt=rx(1-x/K) 1. HeorpanudeHHBIH pOCT

b. dx/dt=Rx 2. Monenp XuIHuK -xKepTBa

c. dx/dt=ax-bxy u dy/dt=ay-bxy 3. Orpanudennsiii poct

d. dx/dt=ax-bxy u dy/dt=cxy-dy 4. Mojenb KOHKYPEHTHBIX OTHOIIICHHUI

3. CooTtHecHTe 3HaYeHUS KO3(DHHUIIMEHTOB, ONPEASIAIONUX B3anumoercTBre BuaoB (012 u b21) ¢ Tumom B3auMoaeicTBus
MEXy BUIAMH.

a. b12=0 u b21<0 1. KoHkypeHiust

b. b12>0 1 b21<0 2. Xwmuuux/XKeprpa

C. b12<0 u h21<0 3. AmeHcanm3m

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

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

f. b12>0 u b21=0 6. Cumb6m03

4. CooTHECHTE KOINYECTBO CTALMOHAPHBIX TOYEK C MPEACTABICHHBIMU MApaMETPaMU
a. v0=p2

/41.1

b. vO<p2

142.2

c. vO>f2

/43.0

5. CoOTHECHTE THUIIBI ITACCHBHOIO TPAHCIIOPTA C MPEACTABICHHBIME (hOPMYTaMU

a. ®=-D*dc/dx 1. Dnexrpomucdy3us

b. dm/dt=k*S*(P1-P2) 2. O6ner4yennas audy3us

c. dV/dt=nr

4
(P1-P2)/8In 3. ®umbrpanms

4. Mnddy3us
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5. Ocmoc

6. OnpeznenuTe Kakue U3 IepeYrCcICHHBIX TApaMeTPOB OTHOCSATCS K PABHOBECHOMY, @ KaKHe K CTAIHOHAPHOMY COCTOSTHHIO
A) CBoOosHas 3HEprys NOCTOSHHA U HE MUHUMaJIbHA

b) CBoOoaHas sHeprusi MUHMMaJlbHA

B) DHTponus MakcumaibHa

I') PaboTocnocoOHOCTh MOCTOSIHHA, HO HE MHHUMAJTbHA
JI) OTcyTcTBHE TPaIMEHTOB B CUCTEME

E) Hanmane mOCTOSHHBIX TPaJIMeHTOB B CHCTEME

1) PaBHOBecHOE cocTosiHUE

2) CTanioHapHOE COCTOSIHUE

7. Ha xaxoM 3Tane ¢aronuTosa 3aTpaduBacTCs SHEPIUs?
a. OTpBIB BE3UKYJIBI OT MEMOPaHBI

b. Ancop6umst yactuil Ha MemOpaHe

C. Pa3psbIB Be3ukyimbl

d. MuBarnHanys MeMOpaHb

e. TpaHCHOPT BE3MKYIBI B IIyOb LUTOILIA3MBI

7. Kaxoii u3 cTuMynoB (I1apaMeTpoB) He KOIUPYETCsl HEPBHOM CHCTEMON?

a. KogupytroTcst Bce mokazaTtenu

b. MHTeHCHBHOCTD pasapaureis

C. Bpemst neficTBus paznpaxurens

d. Mecro BO31eHCTBUSI pa3apakKuTesst

e. KauectBo pazapaxurens

8. CornacHo popmyne £E=£0e

fa(a)t cucrema Gymer CTPEMHUTBLCS K YCTOMYUBOMY COCTOSHUIO ECIIH:

a. fa(@)>0

b. fa(a)<0

c. fa(a)=0

9. Uto oTHOCUTCS K aBTOKONIeOaHUsIM?

a. Kone6anust npoMexyTOUHBIX BELIECTB B IIIMKOIN3E

b. 3MeHeHust OKpacKu 1EPCTH KUBOTHOTO (3UMOM U JIETOM)

c. Konebanust nepust u Apyrux KOMIIOHEHTOB B peakiuu benoycosa-XXaborunckoro
d. KonebaHus YMCICHHOCTHA OPraHU3MOB B MTOMYIISIIUH

€. Ce30HHbIE MUTPALIUH KUBOTHBIX

f. Konebanus KajbLys B KIICTKE

10. Kakumu ocoObiMu Toukamu o01anaet Ga3oBblii MOPTPET CUCTEMBI OMKChIBaroIIuil Tpurrep YKakoba 1 MoHo?
a. YcroituuBsiid Gokyc

b. Cenno

C. He ycroitunBerii yzen

d. entp

€. YCTOMYUBEIN y3e1

12. C noMo11pI0 KaKuX MOJIEIHUI MOXKHO IIPOBOJMUTH UCCIEJOBAHUE MATEMAaTHUECKUX MOJIENEN IIyTeM BbIYMCIUTEIbHBIX
9KCIIEPUMEHTOB ¢ MAaKCHMAJIbHBIM MCIONB30BAHUEM KOINYECTBEHHON M KaUeCTBEHHON HHpOpManK 00 00BEKTE MOJETUPOBAHUSL.
A. Perpeccronnsie Mmoaenu

b. ®usnueckue monenn

C. bazoBsie Mmozenu

d. IMuTanMOHHBIC MOIEITH

13. B KakoM COCTOSIHUH ITpeObIBaCT OHOIOTHUecKas MeMOpaHa B )KMBBIX KIIETKax?
a. B xpucranmueckoM cocTOsSTHUN

b. B sxuaKo-KpUCTATHIECKOM COCTOSIHUH

C. B tBepmom cocrostHuM

d. B XHIKOM COCTOSIHUH

14. TIpu KakuX YCIOBUSAX TEKY4E€CTh OMOIOrHYECKOH MEeMOpaHbl YMEHbBIACTCS ?

a. [lpu pelicTBUM aHACTETUKOB

b. IIpu noBeiIeHNN COmEpIKaHUSI XOIECTHPHHA

C. [Ipu moBBIIIIEHHN TeMITEpaTyp

d. IIpu NOBBINIEHHH KOHIICHTPAIINK HOHOB KaJbIHsl 1 MATHUS

15. B KakoM COCTOSIHUHM HaXOAATCS BOPOTA HOHHOTO KaHalla B MOMEHT JCTONISIPU3AIINU MeMOpaHbI?
a. AKTHBallIOHHBIE U NHAKTUBALMOHHBIE BOPOTA 3aKPBITHI
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b. AKTI/IBaHI/IOHHLIe 1 MHAaKTUBAIMOHHBIC BOPOTAa OTKPBITHL
C. AKTI/IBaHI/IOHHLIe BOpOTa OTKPBIThI, ”THAKTUBAIIMOHHBIC BOPOTA 3aKPbIThI
d. AKTI/IBaHI/IOHHLIe BOpOTa 3aKpPbIThbl, ”THAKTUBAIIMOHHBIC BOPOTA OTKPBITHI

16. Kakue MONeKyIbl/HOHBI 0OeCTIeunBaroT JJOHHAHOBCKHI MOTEHIIAI

a. benku Bo BHEKIIETOUHOH cpene

b. Benku B nuroriazmMe KieTKu

C. Onexrponutsl (Kanuit u Xiop) B uuromiasme

d. Dnexrponutel (Kasuit u Xitop) BO BHEKJIETOUHO# cpejie

17. Kax Ha3bIBatOTCS BEJTMUUHBI, HE U3MEHSIOIINECS C TEYCHUEM BpEMEHH ?

18. CornacHo npaBuIiTy y3KOro Mecrta (peyKIus Yuciia ypaBHEHHI) U3 CUCTEMbl YpaBHEHHH MOXHO YAaJIUTh MEJJICHHbIE
IIepEMEHHBIE.

A. BepHO

b. HeBpeHo

19. Kaxum nonom akrusupyercs Na-K-ATdaza

a. He akTuBupyercs noHaMu

b. Harpuewm (+)

c. Kanuem

d. Kansrmem

20. B kakoM BHJIE TPaHCIIOPTa MPHUHUMAIOT ydacThe OCITKU MEePEeHOCUUKHI

a. Tuddy3us

b. Ocmoc

C. Tpaucnopt K-Na-nacocom

d. ®wibTparus

e. O6neryennas quddysus

21. B coOTBETCTBHH C KaKoi OpMYJIOi MEHSETCS KOHLIEHTPAIIHS KJIETOK B 3aMKHYTOW MOMYJISINY, T/I€ TTUTATEIbHBIX BEIISCTB
HEOTrpaHMYEHHO U OHU HAXOAATCS B U30BITKE?

a. E=&0ef'a(a)t

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

c. N=NOekt

22. YTo npou30MAET C MOMyJIsIMel KIETOK, €Clii K1 B 3aMKHYTO# MOMYJISHH KIETOK C HEOrPAHWUYCHHBIM 3aI1aCOM ITUTATEbHBIX
BelecTB OonplIe K27

a. [onynsims pa3MHOXKHUTCS 10 OECKOHEUHOCTH

b. TTomyststitust moruOHET

C. ITomyasiuust JOCTUTHET CTALIMOHAPHOTO COCTOSIHUS

23. YBenuyeHne KakuxX NapaMeTpoB CIIOCOOCTBYET YBEIMUCHUIO CKOPOCTh PAaCIIpOCTpaHEHHs HEPBHOI'O UMITYJIbca?
a. ConpoTHBIIEHUE aKCOILIa3Mbl

b. JlnnHa HepBHOTO BOIOKHA

c. ConpoTtupiieHre MEMOpPaHBI

d. TloreHmman moKost

e. Pagnyc HepBHOTrO BOJIOKHA

f. Temmeparypa

24. B KaKHMX YCJIOBHUSX OOIIasi SHTPOIHS KUBBIX OPTaHU3MOB OYyJIET YMEHBINATHCS?
a. Bo Bpems Gone3Hu

b. B mepron pocra

C. [Tocne cmepTn opranuzma

d. B mepuo moCTyIUICHHUSI IMTATENBHBIX BEIIECTB

25. B COOTBETCTBHH C Kakoi OpMyJI0i MEHSAETCS KOHLIEHTPAIIHS KJICTOK B 3aMKHYTOW MOMYJISIINY, T/IC ITUTATESIBHBIX BEIECTB
OrpaHm4YeHHO?

a. &=&lefa(at

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

c. N=N0ek

26. Kakne cBoiicTBa XapaKTEpHBI 151 aKTHBHOT'O TPaHCIOpTa?

a. Paboraer 0e3 3arparsl sHeprun ATD

b. TIleperoc BerecTBa NPOTUB JEHCTBHS TPATHECHTOB

C. Hammrame 6ekoB mepeHOCUNKOB

d. IlepeHOC BEIIECTBO IO ICHCTBHUIO IPAJAUCHTOB
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27. Kakoll NoTeHIMa XapaKTepeH U MEPTBBIX KIETOK U KIETOK ¢ OCTa0JIeHHBIM METa00IH3MOM?
28. Kaxoli rpaJiueHT sABJISETCS ABMKYIIEH CHIION NpH GrutbTpanum?

a. OcMaTH4ecKoe JaBICHUE

b. DHepruTnueckuii

C. DJIEKTPHYECKU

d. FuapocraTuyeckoe 1aBieHHe

€. KoHneHTpanyoHHslii

29. B mpocreiiiiei MOAeIH OTKPBITON CHCTEMBbI CTAallMOHApHBIE 3HaueHus "a" 1 "D" 3aBHCSAT OT KOHCTAHT CKOPOCTEl Peakiuy 1
KOHIIEHTpaluil BEleCTB BO BHEIIHUX pe3epByapax "A" u "B".

a. Bepno

b. He BepHO

30. B xakux ycioBusiX o0l1as 3HTPONHs MaKCUMaslbHa?

a. Ilocne cmeptn opranusma

b. Bo Bpems Gonesnu

C. B nepuog pocra

d. B mepro/ mocTyIieHus MATaTeNbHBIX BEIECTB.

6.4. Kpurepun oneHuBaHus

OnucaHue NoKa3aTeNnel 1 KpUTEPHEB OLICHUBAHHS KOMIIETCHIUH TSI TEKYIIETO X HTOrOBOTO TECTa
Ha6panHas cymma GamtoB (% BBIMONHEHHBIX 3a1aHuii) (Max — 100)

Menee 60 — HeynoBneTBopUTeIbHO

60-75 — Y I0BIETBOPUTETHHO

76-95 — Xoporuo

86-100 — OmnuHO

TpeboBanus (KpUTEpHaIbHBIC TOKA3aTENN) K YCTHOMY (DPOHTAIILHOMY TTOUMEHHOMY OIIPOCY

HeynosnersopurensHo:

INonuota orBeta — CTYAEHT HE 3HAET 3HAYMTEIbHON YaCTH MIPOrPaMMHOI0 MaTepHalla, JOIMYCKAET CYI[ECTBEHHBIE OLIHOKH,
OTCYTCTBYIOT MEXIPEIMETHbIE CBS3H.

CrtpykTypHupoBaHHOCTH — Her.

Jloruka n3noxenus: — OTCYTCTBYET JIOTHKA B H3JI0KEHUU MaTepuana.

OTBeTHI HA IONOMHUTENbHBIE BONPOCH — Her.

Y 10BIETBOPUTENBHO:

[NonHota otBeTa — CTYAEHT YCBOMIJI TOINBKO OCHOBHOM MaTepuall, HO He 3HAaeT OTAENbHBIX JeTale, JOMycKaeT HETOYHOCTH, He
JOCTaTOYHO MIPaBUIIbHBIE (POPMYITUPOBKH, OTBET OTIAMYAETCS HU3KUM YPOBHEM CaMOCTOSTEILHOCTH.

CrpykTypupoBaHHOCTh — He Bceraa mpocnexuBaeTcss 4eTKOCTh U CTPYKTYPHPOBAHHOCTb.

Jloruka n3noxxenus: — He Bcera nmpociaexuBaeTcsl JIOTMKA W3JIOKEHHUS MaTepuana.

OTBeTHI HA TONOTHUTENBHBIE BONPOCH — 3aTPYIHSIETCS C OTBETaMH, OTBET OTIIMYAETCS HU3KOH CaMOCTOSTEIbHOCTBIO.

Xoporo:

[MomHoTa oTBeTa — CTYAEHT TBEPAO 3HAET y4eOHO-IIPOrPaMMHBIH MaTepHal, TPaMOTHO U IO CYLIECTBY H3JIaraeT €ro; OTBET
OTJINYAETCS] MEHBIIEH 00CTOATENBHOCTBIO.

CrtpykTypupoBaHHOCTH — OTBET CTPYKTYPHPOBAH, TPaMOTEH, OOCTOSTEIICH.

Jloruka muznoxennsi — KOppekTHO U TOTHYECKH CTPOWHO €ro U3NiaraeT OTBET.

OTBeTHI HA TONOTHUTENBHBIE BONPOCH — He 3aTpynHseTcs ¢ OTBETOM IPH BUION3MEHEHHH 3a/IaHus, He BCETla OTBETHI Ha
JOTOTHUTENBHBIE BOMPOCH OTIMYAIOTCS TIOJIHOTOM, CTPYKTYPHUPOBAHHOCTBIO.

OtnuyHo:

[MonroTa 0TBeTa — CTYNEHT MOJHO M3JIaraeT yueOHbI MaTepuasl Ha OCHOBE JICKITHIA U TOTTOJTHUTEIBHOM JINTEPATyPhl, OCYIIECTBIISET
MEKIPEIMETHBIE CBS3H; BIIa/IeeT MOHATHHHBIM alNapaToM U YSACHHII B3aUMOCBSI3b OCHOBHBIX IOHSTHH AVCIUIUTHHBI U X 3HAYCHUE
VTS IPUOOpETEHUS PO ECCUH.

CrpykTypupoBaHHOCTb — OTBET CTPYKTYPHPOBAH, TPAMOTEH, 00CTOSTENEH.

Jloruxa n3noxenus — KoppekTHO U TOrM4ecKy CTPOIHO €ro u31araeT OTBET.

OTBeTHI HA TONOTHUTENBHBIE BONPOCH — He 3aTpymHseTcs ¢ OTBETOM NP BUION3MEHEHHH 3a/IaHHUs, CBOOOTHO CIIPABIISIETCS C
MIOCTaBJICHHBIMH 33J]a4aMH, OTBETHI Ha JIOMTOTHUTENFHBIE BOMPOCH XapaKTePU3YIOTCS MTOTHOTOH, CTPYKTYPUPOBAHHOCTHIO.

Omnucanne KpUTEpHEB ONEHNBAHMS KOMIICTCHITHI 11 pedepaTa U Ipe3eHTaui
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HeynosnerBopurenbHo:

[Tonnota orBera — CTYIEHT HE 3HAET 3HAYMTEIbHOW YaCTH MIPOTPAaMMHOI0 MaTepUaa, JI0MYCKaeT CYLECTBEHHbBIE OIINOKH,
OTCYTCTBYIOT MEXKIIPEIMETHBIE CBSI3H.

CTpyKTYpUPOBaHHOCTB, IOTHYHOCTh — HET TOrMYHOCTH, CTPYKTYPUPOBAHHOCTH.

Harnsgaocts — Her.

JloCcTyIHOCTh YCBOCHUSI MaTepualia CTYICHTaMU-COKYPCHUKaMK — MaTtepuan He COepKUT (HaKTOB, MaTEpHAJIOB, HEOOXOMUMBIX JUIS
(hopMupOBaHHs KOMITETCHIIMI OaKkaaaBpa- OUOJIOra UITH HETTOHSITEH.

OTBeTHI Ha JIOTIOJHHUTENIbHBIE BOIIPOCH! — Her.

Y I0BIETBOPUTENBHO:

[Tonurota orBeTa — CTYIEHT YCBOMII TOJILKO OCHOBHOM MaTepuall, HO He 3HAET OTAENbHBIX JeTajlel, I0MycKaeT HETOYHOCTH, He
JOCTaTOYHO MPaBHIbHBIE ((OPMYITHPOBKH, OTBET OTIMYAETCS HU3KUM YPOBHEM CaMOCTOSTEIBHOCTH.

CTpyKTYpHUpOBaHHOCTB, IOTHYHOCTh — He Bceria mpociexuBaeTcst JOrHYHOCTb.

Harnsgaocts — Her.

JloCTYIHOCTh YCBOGHUS MaTepualla CTyJeHTaMH-COKYpCHIUKaMK — JlocTyreH, He npesicTaBiieH B (hopMe, 3aTpyIHSIOLIEH
BOCHPUSITUE, HE BCE BOIIPOCHI OCBEILIECHBI.

OTBETHI Ha JIOTIOJHUTENIEHBIE BOIIPOCH! — 3aTPYIHIETCS C OTBETAMH, OTBET OTIIMYAETCS HU3KOH CaMOCTOSATENLHOCTBIO.

Xoporio:

ITonurota orBeTa — CTYIEHT TBEp/O 3HAET y4eOHO-TIPOrpaMMHBII MaTepHal, IPaMOTHO U 110 CYIIIECTBY H3JIaraeT ero; OTBET
OTJIMYAETCS MEHBIIIEH 00CTOATEIIEHOCTHIO.

CTpyKTYpHUPOBaHHOCTB, IOTHYHOCTh — KOPPEKTHO 1 JIOTHYECKH CTPOHHO €ro U3J1araeT OTBeT.

Harasanocts — Jla.

HocTynHOCTh yCBOEHUSI MaTepraia CTyJAeHTaMU-COKYpCHIUKaMu — MaTepuan JOCTYIIEeH U MOJIE3eH COKYPCHUKAM.

OTBETHI Ha JIOTIOJHHUTENbHBIC BONPOCHI — He 3aTpynHsaeTcs ¢ OTBETOM NP BUJOU3MEHEHUH 3a/IaHKs, HE BCET/1a OTBETHI HA
JIOTIOJIHUTENbHBIE BOMPOCH! OTINYAIOTCS TOTHOTOM, CTPYKTYPUPOBAHHOCTHIO.

OTnn4HO:

[onroTa orBeTa — CTYIEHT MOJIHO M3JIaraeT yueOHbI MaTepual Ha OCHOBE JICKIIMH U JOMOJHUTENLHON JINTEPATYPhI, OCYIIECTBIISIET
MEXIIPEIMETHBIC CBS3H; BJIaJICCT OHATUHHBIM anapaToM U YSICHHI B3aUMOCBSI3b OCHOBHBIX MOHSITHIA AUCIUILIMHBI U KX 3HAUCHUE
VI IPUOOpETEHUS PO ECCUU.

CTpyKTYpHUPOBaHHOCTh, TIOTHYHOCTh — KOPPEKTHO 1 JIOTHYECKH CTPOHHO €ro U3J1araet OTBeT.

Harnsgaocts — Jla.

JIOCTYIIHOCTh YCBOCHUS MaTepHalla CTyJJCHTaMH-COKYPCHUKaMH — MaTepuai IOCTYIICH U MOJIe3€H COKYPCHUKAM.

OTBETHI Ha JIONIOJHUTENIbHBIEC BOIPOCH! — He 3aTpy/iHseTcs ¢ OTBETOM IPU BUOU3MEHEHHH 3a/1aHus], CBOOOIHO CIIPABIISETCS C
MMOCTABJICHHBIMH 33]Ja4aMH, OTBEThI Ha JIOTIOJTHUTEIILHBIC BOMPOCHI XapaKTEPU3YIOTCS MOJIHOTOM, CTPYKTYPHPOBAHHOCTBIO.

TpeboBanus (KpuTepHaIbHBIC MOKA3ATENIN) K OTYETaM 10 Ja0OpaTOPHBIM paboTaM

Xon paboTsr:

Heynosnersopurensno - HeynoBieTBoputensHO

Y 10BIE€TBOPUTENBHO - BEIMIONHEHNE HE BCeT/1a OTAMYAETCS aKKYPaTHOCTBIO, YACTUYHO MOYKET HapyLIAaThCS TOIMATrOBBIN aJlrTOPUTM
Xoporuo - BeimonHeHne oTanvyaeTcsi akKypaTHOCTBIO, TOYHOCTBIO, CAMOCTOSITENIbHOCTBIO, HE BCET/la MIPUCYTCTBYET HATJISAHOCTh
MIOTYYEHHBIX PE3YIbTATOB

OTnnyHO - BeInonHeHne OTAYaeTcs: akKypaTHOCTBIO, TOYHOCTBIO, CAMOCTOSITENEHOCTBIO, HATTISHOCTD TIONY4eHHBIX Pe3yIbTaToB

Pesynbratsr:

HeynosnerBopurensHo - 1. B xo/e mabopatopHoii paboThl MOTyUYCHBI HE MTPABUIIbHBIC JaHHBIC. 2. JIaHHBIC COOTBETCTBYIOT
TEOPETUIECKH OXKUIAEMBIM

Y 10BIE€TBOPUTENBHO - JJaHHBIE COOTBETCTBYIOT TEOPETHIECKH O3KUIAEMBIM

Xoporuo - JlaHHBIE COOTBETCTBYIOT TEOPETHIECKH OXKHIAEMBIM, OTMEYAETCSl TOUHOCTH B 0)OPMIIEHUH

OTnnyHO - JlaHHBIE COOTBETCTBYIOT COBPEMEHHBIM MPEACTABICHUSIM, OTMEIAETCsl TOUHOCTH B 0 OpMIICHUH, HATIISJHOCTD,
aKKypaTHOCTb

Teopernueckoe 000CHOBAHNE TIOTYICHHBIX PE3YIbTATOB!
HeynoBiieTBOpHUTEINBHO - 1. HET 000CHOBaHMS M3-3a HOJTY4EHHUsI HEPABHIBHBIX JaHHbIX; 2. HEMPaBHIbHOE 000CHOBaHHUE
HaOMI0JaeMBIX PE3yIIbTATOB; 3. HET 00OCHOBAHHMS HAOIIOAAEMBIX Pe3yIbTaToB;
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Y 1oBNETBOPUTEINBHO - HenpaBmiibHOE MM HEMOIHOE 00OCHOBAHHE HAOII0IaeMbIX JaHHBIX

Xoporo - [IpaBuibHoe 060CHOBaHHE

OtnnuHo - [IpaBuibHOE 000CHOBaHKE C UCTIONB30BAHUEM Pa3IMYHBIX (PAKTOB, MPAKTHYSCKUX MPUMEPOB, JOTHYHOE COMOCTABIICHUE
COOCTBEHHBIX PE3YJIBTATOB C TEOPETHYECKUMHU JTaHHBIMHU

OTBeThI Ha JIONOIHUTENbHbIE BOIPOCHI:

HeynosnerBopurensHo - HET

VY noBnerBopuTensHO - Het, wiin HENmonHbINA OTBET

Xopol1I0 - He BCEraa OTBETHI HA JOMOIHUTEIBHBIE BOIPOCH! OTIIMYAOTCA OJIHOTOW, CTPYKTYPHUPOBaHHOCTBIO

OTINYHO - HE 3aTPyAHSAETCS C OTBETOM IIPU BUJOU3MEHEHUH 3a/JaHUsI, OTBETHI HA JIONIOJIHUTENIBHBIE BOIPOCH! XapaKTEPU3YIOTCS
MIOJTHOTOH, CTPYKTYPUPOBaHHOCTBIO.

TpebGoBanus (KpUTEpHUAIBHBIE IOKA3aTENN) K YPOBHIO OCBOEHHUS IIPOrPaMMBbI

baer

BPC Onenka Kpurepun oneHKH 3HaHU CTYIEHTOB

91-100 OtimuHO

5 CryneHT ri1yOOKO U ITOJHO BJIaJeeT COiepKaHUEeM yueOHO-TIPOrpaMMHOI0 MaTepHaa; HCUEpIIbIBAIOILE, II0CIEA0BATENbHO,
KOPPEKTHO U JIOTUYECKU CTPOIHO ero u3Jjaraer. He 3aTPyAHSSCh C OTBETOM IIPU BUIOM3MEHEHHUH 3a/laHUsl, CBOOOIHO CIIPaBIIsSeTCs ¢
IIOCTABJIEHHBIMH 3aJjauyaMy, IOKa3bIBAeT 3HAHUsI MOHOTpadUUECKOro MaTepHalla. IPaBUIILHO OOOCHOBBIBAET NPUHATHE PELICHUS;
BJIaJieeT HaBbIKaMU U IPUEMAMU BBINOIHEHUS [IPAKTHIECKUX paboT; 0OHApY)KUBAET YMEHUE CAMOCTOSTEILHO CTABUTh 3aJauH,
000011aTh U U3IaraTh MaTepual, GopMyIUpoBaTh BHIBOABL;, P W3JI0KCHUHU MaTepualia OCYyIECTBISIET MEKIIPEIMETHbIE CBSI3H;
BJIaJieeT HOHATUMHBIM aIllapaToM U YSICHUII B3aUMOCBS3b OCHOBHBIX IMOHATHI JUCLUIUIMHBI U UX 3HAUYEHHE JUIS IPUOOpETeHUs
npodeccun.

70-90 Xoporro

4 CTyneHT TBepO 3HaeT yueOHO-MPOrpaMMHBIA MaTepuai, TPaMOTHO H 110 CYIECTBY U3/IaraeT ero; OTBET OTIANYAeTCs MEHbIIeil
00CTOATENTBHOCTBIO, TITYOMHOM 1 TIOTHOTOM; B OTBETE Ha BOMPOC HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH; MOXKET IPABUIIBHO
MPUMEHHUTh TEOPETHIECKHE MONOKEHHS U BIaJieeT HeOOX0IMMBIMU HABBIKAMH TIPU BHIOTHEHUH MPAKTHYECKHUX 3a/1a4.

50-69 VY noBneTBOpUTENBHO

3 CTyzneHT ycBOUI TONBKO OCHOBHOH MaTepuai, HO He 3HAeT OT/ENbHBIX AeTallel, JOMyCcKaeT HETOYHOCTH, HE JOCTATOUYHO
IpaBUIbHBIE GOPMYITHPOBKH, HapyIIaeT MOCIEeA0BAaTENbHOCTD B U3I0KEHUH MaTepuala U UCIIBITBIBAET 3aTPYIHEHHUS B BBITOTHEHUH
MpaKTUYECKHUX 3aJaHui. OTBET OTIMYAETCsI HU3KIM YPOBHEM CaMOCTOSATEIBHOCTH.

Memnee 50 HeynoBneTBopuTeabHO CTyIEHT HE 3HAET 3HAUUTENBHOM YaCTH IPOrpaMMHOTO MaTepHaa, IOMYyCKaeT CyIIeCTBEHHBIE
OIMINOKH, OTCYTCTBYET JIOTHKA B U3JI0KEHUH MaTepuaia, ¢ OONbIINMH 3aTPyIHEHUSIMH BBIIOMHACT IPAKTHIECKHE 3aaHMU,
OTCYTCTBYIOT MEKIPEIMETHBIE CBA3U

7. YYHEBHO-METOJNYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1. PexomeHnayeMas qutepatypa

7.1.1. OcHoBHas JuTepaTrypa

ABTOpBI, COCTaBUTENH 3ariaBue WznatensctBO, TO| Pecypc
JI1.1 |Camoiizno B. O. Menunpackas ouodusuka: yaeOHHK JUTsl BY30B CaHkr-
[erepOypr:

CrenJIut, 2013

7.1.2. [lononHUTEILHAS TUTEPATypa

ABTOpBI, COCTaBUTENH 3ariaBue WznatensctBO, Ton| Pecypc
JI2.1 |Bonbkenmreiitn M. B.  |bruodusuka: yueoHoe mocodue Cankr-IlerepOypr
[1 ap.]: Jlans,
2012

7.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOH ceTu "UHTepHeT"

D1 |buodwusuka: Barmsan Ha sxuBoe riazamu pusukos. http://www.biophys.ru/

D2 |buotpusuka: Meaumnckas ¢usuka.  http://www.all-fizika.com/article/index.php?id_article=343

33 [O6muiectro 6buodusmkos. http://www.biophysics.org

7.3 IlepedyeHb MHGOPMALMOHHBIX TEXHOJIOIHii

7.3.1 IlporpamMmmHoe o0ecnieyeHne

LMS Moodle

© ®I'bOY BO «Yenl'V»




MUHOBPHAVYKHM POCCUN
\)} @enepanbHOE rocyIapcTBEHHOE OI0HKETHOE 00pa3oBaTeIbHOE
@ YUpPEKACHHUE BBICIIEro 00pa3oBaHUs

«Hensbunckuit rocynpaperBeHnsiii yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuinesl "bruodmsuka" no cnerpansHoct  06.05.01 "Buonmkenepus u 6nonHdopmaruka”

creranu3anyyu buonmkenepus u 6nonngpopmarnka PI'bOY BO «Uenl'V» crp. 14

Adobe Reader

7.3.2 IlpodeccuonanbHbIe 0a3bl AAHHBIX U HH)OPMALUOHHO-CIIPABOYHbIEC CHCTEMbI

HarionasnpHas anextponHas 6ubinoreka (HOB) (https://rusneb.ru/) Hanmonanbhast snexkrpornas 6ubnunorexa (HIB) :
00BEIMHCHHBIN DIICKTPOHHBIN KaTajor (OHIOB poccuiickux oubnumorek : caiir. — URL: http://u36.pd. — Pexxum mocryna: us
YHUTANBHBIX 3a510B OnOmrorekn Yenl'Y. — Tekcr : aneKTpOoHHbIH

Pecypcsl n3narenscrea Springer Nature (https:/link.springer.com/) Springer Link : [caiir]. — URL: http://link.springer.com/ (zata
obpamenus: 01.09.2019). — 3. anrn. — Pexum gocryna: s 3apeructpup. nonb3oBatesneit YenlY. — Tekcr : anekTpoHHbII

Ko BceM HHTEpHET pecypcaM UMEeTCsl OTKPBITHIH A0CTYIL, JINOO JOCTYII IIOCIE PETUCTPALIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIST)

Vuebnas aymuropust Ne A-25.

OcHOBHOE 000py/IOBaHHE:!

y‘{€6HHe CTOJIbI, COBMCIICHHBIC CO CKaMeﬁKaMH; CTOJI, CTYJ npenoaaBaTeiisd; JOCKa YUCHUYCCKas; CTOJI IJIA o6yqa}oumxc;l C
HWHBAJIUAHOCTBIO, NICPCABUTAIOIINUXCS C UCITOJIB30BAHUEM KPECIIa-KOISACKH.

Texuuueckue cpeacTea 06y‘{eHI/I$[ JUIA IPOBEACHUSA 3aHATUI:

MYJIbTUMEIUHHOE UHTEPAKTUBHOE 000pyI0BaHue (IIPOEKTOP, IKPaH, akycTUueckas cucrema, Tpudyna c I1K).

IporpammMHoe obecriedeHue:

Windows 10 (cpok aeHCTBHSI IUIEH3UHU: 6ECCPOUHO).

VYueOnas ayauropus Nel05

OcHOBHOE 000py/I0OBaHHE:!

yLl€6HbI€ CTOJIbI, CTYJIbA; CTOJ, CTYJI IIpe€nogaBaTeIsA; JOCKa HACTCHHAs.

WzmepuTenbHbie MPUOOPHI U CHEHAIEHOE 000pYI0BaHHUE:!

MHKPOCKOIIBI, JJaDOpaTopHast ocya.

TexHuueckue cpeacTBa 00yUeHHs I IPOBEICHUS 3aHATHIA:

MYJIBTUMEIUHHOE HHTEPAKTUBHOE 000pyI0BaHHE (IIPOSKTOP, IKPaH, aKyCTHYECKast CHCTEMa,

MIEPCOHAJILHBIA KOMITBIOTED).

IIporpammMHoOe obecnedeHue:

Windows 10 (cpok neificTBus JTHIIEH3UH: 6ECCPOUHO).

VYueOnas aynuropus Nel06

OcHOBHOE 000py/IOBaHHE:!

Cros nabopaTOpHBIH, CTYJIbS;, CTOJN YUCOHBIM.

W3mepuTenbHbie MPUOOPHI U CHIEHAIEHOE 000pY/I0BaHHKE:

AKBaUCTHJULSITOP, 1a00paTOpHast MOCY/Ia; BEChI, CAHHBIH MUKPOTOM, MHKPOTOM POTAIMOHHBII, HAOOP MUKPOIPENApaToB s
W3yYCHUSI TUCTONOT MK, IUTMTKA YJICKTPHICCKAsl, TEPMOCTAT JICKTPUUCCKHI CyXOBO3IYIIHBIMN, EHTpUdyTa, mKad BEITSHKHOMN, MIKad
VIS JTaOOpaTOPHOM MOCYIbI, KA XOIOAMIBHBIN (papMaleBTHUECKH.

[Tomerienus 1t OpraHU3aluy CaMOCTOSATENLHOM padoThl (151 BCEX TUCHUIUTUH (MOIyIeit))

VYueOHas aynutopus (KOMITbIOTEpHBIH Kitacc) Ne 337.

OcHOBHOE 000py/IOBaHNE:

yueOHas ¥ CrielMaIu3upoBaHHas MeOelTb, yueOHas JI0CKa, aBTOMATU3UPOBAHHbBIC pabodne MecTa Ui 00yYaroIIUXCs C IOCTYIIOM K
WutepHer pecypcam, pabodee MECTO IpernoaaBatesisi, 000pyI0BaHHOE C BEIXOIOM B CeTh MIHTEpHET.

Texuuueckue cpeacTBa 00ydeHHsI T POBEICHUS 3aHATUN: MyJIbTUMEIMIHBIA KOMIUIEKC IOPTATHBHBIH (HOYTOYK,
JEMOHCTPALIIOHHBIH KpaH, IPOEKTOP).

VYuebHO-MeToIuueCKast TOKYMEHTAIHS: TTOCOOHSI, TIaKaThl, HATJISAHBIN U pa3faTOuHbI MaTepHal.

IMporpammuoe obecniederne: Windows 10 (cpok aeficTBus auueH3un: 6eccpouHo), cucrema J10 «Moodle» - ceobonHo
pacnpoctpansiemoe I10, Acrobat Reader - cBoboxto pacnpocrpansemoe I10.

HeorpaHI4eHHBII JOCTYII B 2JICKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENEHYIO CPeny 00pa30BaTeNbHON OpraHN3aNiH; K
COBpPEMEHHBIM IpodecCHOHATBHBIM 0a3aM JaHHBIX M HH(OPMAIMOHHBIM CIIPAaBOYHBIM CHCTEMAM.
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9. METOANYECKHE YKA3AHUSA 1JIS1 OBYYAIOIIUXCSI I10 OCBOEHUIO JTUCIIUITJIMHBI (MO YJIS)

Jnst Hanbonee 3¢ GEeKTHBHOTO TOCTIDKEHHS pe3yiIbTaTa H3ydeHUs AUCIUIUTHHEI « brHodu31Kay CTYIeHT TOJDKEH He TOIBKO
HCIIPaBHO ITOCEIATh JICKIMH, HO M YCBAaMBATh JICKIIMOHHBIH MaTepHal, a Takke HHOOPMALHIO, TOITyJacMyIo Ha JTaOOpaTOpPHBIX
3aHATHAX. KpoMme Toro, CTyAeHT OIKeH IPHHIMATh aKTUBHOE yJacTHe B BBITOJIHEHHH J1abopaTopHBIX padot. [Ipu
BO3HHKHOBEHHH BOIIPOCOB, BOSHUKAIOIIHX B IIPOIECCE OCBOCHUS HOBOTO MaTepuaia, CTYACHT 00s3aTelIbHO ODKEH 00pamnaThes 3a
UX Pa3bsICHEHHEM K MPETIOAaBATEIIIO.

CamocrosTensHas paboTa HallpaBJicHa Ha 3aKPEIUICHHE U YTITyOJICHUE 3HAHNH, TOTY4eHHBIX Ha ayJUTOPHBIX 3aHATHSX, a TAKXKE Ha
n3ydeHHe JONOIHUTEIbHON JINTEpaTyphl (ocoduil, sxypHanos, mybnukarnuit 1 T.1.). CaMocTosTenbHas paboTa CTyJEHTOB
BKJIIOYACT B ce0s1 CAMOCTOATEIBHOE M3YUCHNE TEM U BOIIPOCOB, HE BOLICAIINX B JICKIMOHHBIN Kypc, HO HEOOXOIUMBIX IS
YCBOCHUS TUCIHMIUTHHEL. J[JTs yCIenHO# paboTHI CTYCHT HCHONB3YET CIMCOK JIUTEPATyphl, PEKOMEHIYEMBIH IIperoiaBaTeineM, a
TaKOKe MOXKET CAMOCTOSATEIBHO OJIYyYaTh JOMOIHUTENEHYIO HH)OPMALHIO, H3ydast )KYPHAJIBHBIC CTAThH M MOJIB3YSCh
BO3MOXXHOCTSIMU HHTEPHETA.

B 0CBOCHMY JMCIMILIAHBI HHBAJIHIAMH U JIUIIAMH C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3I0POBBSI OOJIBIIOE 3HAUYCHUE UMEET
WHIMBHIyalbHas pabota. [Ton nHIMBUIyaIbHOM paboToil mompazymeBaeTcs B¢ (pOPMBI B3AaUMOJICHCTBHS C IPEHIOIaBaTEIIeM:
WHMBHIYaJbHas yaeOHas paboTa (KOHCYIIBTAIMH), T.C. JOMOIHUTEIBHOE PAa3bsICHEHNE YIeOHOTO MaTepraia 1 yriryOJIeHHOe
H3yYeHUE MaTepuaja C TeMH 00yJarONIMMHUCS, KOTOPEIC B 9TOM 3aWHTCPECOBaHbI,  HHANBHAYAIbHAS BOCIIUTATENbHAs padoTa.
WHauBraya bHbIe KOHCYIbTAIIMN HAPABICHB! HA HHAWBUIYATHU3AIMIO O0YICHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOIO KOHTAKTa
MEX]Ty peroAaBareyieM 1 00yJaronMCsl HHBAIUIOM HITH 00YYarOLIMMCS ¢ OrPaHMYEHHBIMU BO3MOXKHOCTSIMH 310pOBbs. [Ipn
00YUYCHUH JIHI C OrPAaHUYCHHBIMU BO3MO)KHOCTSIMH 3JI0POBBsI JICKTPOHHOE 00yYeHHUE, TUCTaHIMOHHBIC 00pa30BaTeIbHbIC
TEXHOJIOTHH MPEIyCMAaTPHBAIOT BO3MOXKHOCTh MPHEMa-Tiepeadsl HHPOPMAIMHU B TOCTYIIHBIX I HUX (opmax.

Peanuzanus TUCIUILIMHEI C TPUMEHEHHEM JICKTPOHHOI'0 00YYeHUs, UCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHONOrUH (Hanee — 30,
JOT) ocyuiectisiercsi Ha ocHOBaHUH «II0IOKEHUSI 0 peaIn3aliii OCHOBHBIX U TOIOJHUATENBHBIX 00pa30BaTENbHBIX IIPOrPaMM C
MPUMEHEHHEM JICKTPOHHOI0 00YYeHHs U IMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIO Uil B (herepaabHOM IoCcyIapCTBEHHOM
OFOJIKETHOM 00pa30BaTelIbHOM YYPEXKICHUH BhICIIEro 00pa3oBaHus «UensiOMHCKII TOCy1apCTBEHHBIH YHUBEPCUTETY,
«ITonoxeHust O MOPsIIKE 3a4eTa 00YYAIOIIMMHUCS [0 OCHOBHBIM MPO()eCCHOHAIBHBIM 00pa30BaTEIbHBIM POrPaMMaM BBICIIETO
obpazoanus B @PT'BOY BO «Yenl ¥Y» pe3ysbTaToB OCBOCHUS B OPTaHU3AIMAX, OCYIIECTBISIFOIINX 00pa30BaTEIbHYIO
JESITEIIBHOCTD, YYEOHBIX IPEAMETOB, KypPCOB, AUCUMIUIAH (MOAYJIEH), TPAKTHUK, AOMOITHATEIBHBIX 00pa30BaTEIbHBIX IPOrPAMM)»
MOCPEACTBOM JIEKTPOHHOH HH(OPMALOHHO-00Pa30BaTENBHON CPEIbI

OI'BOY BO «Uenl'Y». B uckimountenbHbIX cnydasx (popc-Maxkop U T.11.) P peain3aini o0pa3oBaTeIbHOM JeITEIbHOCTH C
npumerenueM 30, [IOT MOryT nprMeHsITh KOMIIOHEHTbI, HE BXOJISIINE B IEPEUCHB DIICKTPOHHOU HH(POPMAIIMOHHO-
00pa3oBaTeIbHOM Cpebl.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIJIMHBI OBYYAIOIIMMHUCS C HUHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMH BO3MOKHOCTSAMMH 31O0POBbS

OcBoOeHMe AUCLMILIMHBI HHBAJINIAMH M JIMIAMH C O'PAHUYCHHBIMHE BO3MOXHOCTSIMHU 3/I0POBbSI OCYILECTBIISETCS C UCIIOIb30BaHHEM
CHELHAIBHBIX TEXHUYECKUX CPEACTB M MH()OPMALMOHHBIX TEXHOJOTHWH, NPENOCTaBIsAEMbIX PecypCHBIM y4eOHO-METOANYECKUM
LEHTPOM 110 OOYYEHHIO MHBAJIMJIOB M JIMLl C OrPAaHMYCHHBIMH BO3MOXKHOCTSMH 3710poBbsi Yenl'Y mno 3ampocy oOydaromierocs
(MOOMIIBHBIE ClIELMabHBIE TEXHMYECKHE CPEJCTBA Ul JIMI C HApYLICHWSIMM 3pDEHHS M C HapyLIEHHEM CJyXa, acCHCTHBHbIC
MH(POPMAITMOHHBIE TEXHOJIOTHH).

Ilpu HeoOXomuMOCTH [JIsi OOYYalOIIMXCS € HapyIICHHWSIMH 3pEHHs Ha pabouymx MecTax Ul HPOBEACHHs NPAKTHYECKUX WIH
71abOpaTOPHBIX 3aHSTHI yCTaHABIMBAETCS CIELHAIBLHOE IPOrpaMMHOe obecredeHne (porpaMma pedeBoil HaBHTalWM, pedyeBbie
CHHTE3aTOPBI, KPAHHBIE JIYIIbI).

B y4eOHble aynuropun obecrednBaeTcst OScnpensTCTBEHHbINH JOCTYI 11 00y4aloMXcsl ¢ MHBAIMIHOCTBIO U ¢ OrPaHMYCHHBIMH
BO3MOXKHOCTSIMH 3/10pOBbsI. B Kask/10#f ayanTopuH, rie o0y4atoTcst HHBaIUbI U JIML@A C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI,
HpeayCMaTPUBAETCsl COOTBETCTBYIOIIEE KOJMUECTBO MECT JUIsl OOYHAIOIIMXCS C YIETOM HapYIICHUH UX 3[J0POBBSL.

JInst ocBOEHMsI UCLMIUIMHBI MHBAIWIAM M JIMLAM C OTPaHMYCHHBIMM BO3MOXKHOCTSIMH 3JI0POBbS IIPEIOCTABISIETCS IOCTYI K
HeYaTHBIM MCTOYHHMKAM, HMEIOIIMMCS B HayqHOW Oubanoreke Yenl'yY, ¢ MOMOMLIBIO ClIEMAIbHBIX TEXHHYECKUX CPECTB; IOCTYII C
MOMOILBIO CNEIHAIBHBIX TEXHHYECKUX M IMPOrPAMMHBIX CPEICTB K OJIEKTPOHHBIM HCTOYHHMKAM, MpPEJCTAaBICHHBIM B (opme
3NIEKTPOHHOTO JOKYMEHTa B (poHAe HaydHOH 6ubmrorexn UYenl'Y uimH 31eKTPOHHO-OMOTHOTEYHBIX CHCTEMAaX.
VY4eOHO-MeTOJUIECKe MaTepHalIbl Ul 00YJalOMUXCs U3 YHClIa WHBAJIMIOB U JIHI] C OTPAHHICHHBIMU BO3MOXKHOCTSIMH 3I0POBBS
HPENOCTABIAIOTCS B (POpMax, aAanTHPOBAHHBIX K OTPAaHUUYCHUSIM HX 3[I0POBbS M OCOOCHHOCTSIM BOCIIPUSITHS HH(POPMALINH.

JUiist THBAJIMIOB U JIMII C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3710POBbsI OCBOCHHE MCLUILIMHBI MOXKET ObITh YaCTHYHO HJIN
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TIOJTHOCTBIO OCYIICCTBJICHO C UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX 06paBOBaTeJ’[BHBIX TEXHOJIOT M.

HpI/I MPOBCACHUU HpOMeX(yTO'{HOﬁ arrecrauvyi 1o JUCHUIIIMHE 06yllaIOHII/IMC${ C HHBAJIMJHOCTBIO U C OrpaHUYCHHBIMU
BO3MOXHOCTAMHA 310POBbA obOecreunBaercss M0 MX 3asABIEHUIO NpeaAoCTaBJICHUC B Z[OCTyHHOﬁ (bopMe B 3aBUCHUMOCTH OT HX
WHANBUAYAJIbHBIX 0COOEHHOCTEHR HHCTPYKOUH O MOPSAAKE IPOBCACHUS HpOMe)KyTO‘-IHOfI aTTeCTalli, OLCHOYHBIX CpPCACTB H
BO3MOXHOCTHU OTBCTOB Ha 3aJJaHUsA (HI/ICBMGHHO Ha 6yMare, Ha6op OTBCTOB Ha KOMIIBHOTCPEC, IMHCbMCHHO HIpI/I(l)TOM Bpafl.]'[ﬂ, C
HCIIOJIb30BAHHUCM YCIIYTI' aCCUCTCHTA, ycTHO).

HpI/I MPOBCACHUU NIPOLCAYPHI OLICHUBAHUS PE3YIIbTATOB 06y'-IeHI/I${ HWHBAJMJAOB 1 JIUI C OrpaHUYCHHBIMH BO3MOXHOCTAMU 310POBbS
npeayCcMaTpruBaCTCAa UCIIOJIB30BAHUC MTPECAOCTABIICHHBIX Yenl'V vau coOCTBEHHBIX TEXHUYECKHX CpeAcCTB, HCO6XOJ_'[I/IMI>IX UM B CBA3H
C UX THAUBUAYAJIbHBIMHA 0COOCHHOCTSMH. HpI/I HeOGXO,I[I/IMOCTI/I HHBaJIMAaM U JMlaM € OrpaHM4YCHHBIMU BO3MOXKXHOCTSIMU 310POBbA
IpeaoCTaBJISICTCA AOIMMOJHUTCIBHOC BPEMS JUIL ITOATOTOBKH OTBCTA HaA 3a/laHusd, MPOLCAYpa OLUCHUBAHUS PE3YJILTATOB 06y‘IeHI/I$I (0]
JUCHUTIIIMHE MOXCET IPOBOAUTLCS B HECKOJIBKO 3TAIT0B.

© ®I'BOY BO «Uenl'V»




06.05.01 bBuoun:xenepuss u OuomHdpopmarnka crnenuagusanusi buouH:keHepuss wu
ououndpopmaruka, Padouyass mporpamma aucuuminHbl «buoduszuka», roa HadGopa
2026, ounas popma 00yueHMsI, IPUHSATA:

[TpopexTop no yuebHoii pabote yrBepxaeHo 03.03.2026 A.A. CanamaroB
Y4eHBIM COBETOM OHOJIOTHYECKOTO (paKyIbTeTa
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[Ipeacenarens YyeHoro cosera
Ouosnoruueckoro GaKyabTeTa COTJIaCOBaHO J.C. CramkeBu4

3acenanuem kadeapbl paIualMOHHONH OHOJI0THH
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3aBenyromuii kadenpoit COTJIACOBAHO A.B. AkneeB

ABTOp (COCTaBHUTED) E.A. bnunoBa

Crpykrypa padoueii nporpaMMbl JUCUMILUIMHBI COOTBETCTBYET Npuka3dy pekropa ®I'bOY
BO or 27.04.2022 Ne 291-1.
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