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Kagpeopa

Paduobuonozuu u 6uogpuszuku umeru akademuka A./].benosa

PABOYAS ITPOI'PAMMA JIMCIITUIVTUHBI

«buodusmka»

CneuuanabHOCTh
36.03.02 3ooTexHus

IIpo¢unb noAroToBKH
HyTpunonorus u 6arononyuse XHBOTHBIX

Yposenn Boiciiero obpazoBanus
HakanaBpuar

(bopma obyuenusi:  ounas/ ouHO-3a04HaN

roj npuema: 2025



PABOUYASI TTPOI'PAMMA JIMCHMUIUIMHBI  (MO/1Y/Isl) COCTABJ/IEHA HA
OCHOBAHHWM:

-®droC BO no Hanpasnenuio noaroroBku 36.03.02 3oorexHusi (ypoBeHsb
HaKkanaBpuara), YTBEPXKAEHHOro Npukazom MunobpHayku P® Ne 972 or 22
centsiops 2017 r. (3aperucTpupoBaHO MHHUCTEPCTBOM HOCTHLMM POCCHHACKOI
depepaipu 12 okrsiopsi 2017 1., peructpalioHHbIi Ne 48536);

- OCHOBHOI# MpodeccHOHaNBHOM 06pa3oBaTe/IbHOK NMPOrpaMMBbl 10 HaripaB/IeHHIO
noaroroBku 36.03.02 3ootexHus (ypoBeHb OakanaBpuara);

- npod)eCCHOHANBHOIO  CTaHjapTa «CenekLyMoHep MO [JIeMEHHOMY
)KMBOTHOBOJCTBY», YTBEP)KAEHHOro TIpHKa3soM MHuUHHCTEpCTBA Tpyja M
coupanbHOI 3anuThl Poccuiickoit ®egepaipu ot 21 gekabpst 2015 1. Ne 1034H
(3aperucTpupoBaH MHHHCTEpPCTBOM FOCTHLIMK Poccuiickoi ®ezepatyn 20 sHBaps
2016 r., peructparioHHbIi Ne 40666).

PABPABOTUYMUKU:
3aseayroumi Kadeapon E.B.KpukyHoBa
(dondicHocmb) (PHO)
IMpocdeccop B.HO. TuroB
(OonxicHoCcmb) (PHO)
PELIEH3EHT:
JloLieHT Kadepbl
MMMYHOJIOTHH %

buorexHonorun PIr'bOY
BO MI'ABMub — MBA
umenu K.M. Ckpsabuna,

K.6.H., /IOL{eHT 4/_ k.6.H. E.A. CMHpHOBa
(BonxrcHOCMb) (nodnucb, dama) (PHO)

PABOYASI TIPOFPAMMA JMCUMIUIMHBI (MOJY/Is) PACCMOTPEHA U
OJ/IOBPEHA:

- Ha 3aceianuu Kadeapsbl Paguobuonoruu u 6uodusnkn umenH akagemuka A./l. besosa

ITporokon 3acegaHus Ne& or «ﬁi»

3asesyioumi Kadeapoi E. B. KpukyHoBa

(QonxcHocms) (PHO)
- Ha 3acegaHum YuebHo-M /Z;[o,quqecxoﬁ KOMUCCHM (DaKy/IbTeTa 300TeXHOIOMMIH U arpoOrsHeca
[Tporokon 3acepanus Ne or « ' 2025
[lpeacesaresns KOMUCCHH ['B. MkpTusii

(OonxcHocmb) (nodnuck, dama) (PHO)



COITIACOBAHO:

HauanbHuk yuebHo-
METOAMYECKOTo

T.B. Jleniexuna
yripaB/ieHus W

(oaxcHocmsn) (nodnucs, dama) (PHO)

PykoBoauTe/ b CeKTOpa
OpraHu3alMu yuebHoro

npouecca YMY E.JI. 3aBbsizioBa

(donxcHocms) (noolcw,, dama) (PHO)

JlexaH ¢akysnbrera

300TeXHOJIOTUH U A.A.BacunbeB
arpobusHeca 7 il /

S
zZ
(OondxicHocmn,) (noonuce, damé) (PHO)
JupexTop ynipasienus
6ubnMoTeuHoM M1
H3/1aTe/IbCKOM
J1esiTe/IbHOCTH ,gg = H.A. MockBuTHHa
7

(OonxcHocmb) (nodnucs, dama) (PHO)



MEPEYEHB COKPAIIIEHMIA, UCIIOJIB3YEMBIX B TEKCTE PABOYEN
ITPOT PAMMBI JUCHUTIIAHBI (MOIYJIS)

1. OIIOII — ocHoBHas podeccuoHanbHas oOpa3oBaTesIbHAs IPOrpaMma

2. YK — yHuBepcanbHas KOMIETCHITHS

3. OIIK — o6menpodeccrnonaibHass KOMIIETEHIINS

4. T1K — npodeccroHanbHasi KOMIIETEHIINS

5. 3.e. — 3a4eTHas eANHUIIA

6. @I'OC BO — denepanbHbIii rocyIapCTBEHHBIH 00pa30BaTeNbHbIA CTAHIAPT BHICIIETO
00pa3zoBaHus

7. PI1J1 — paboyast mporpamma JuCIUIUIMHBI

8. ®OC — poH]1 OIIECHOYHBIX CPENICTB

9. CP — camocrosTenpHas padoTa



1. HEJIb JUCIUITJINHDBI:

[lempr0 OCBOEHMS AMCUMILIMHBI SIBJIIETCS. O3HAKOMIJICHHE CTYIAEHTOB C
OCHOBHBIMH (PU3WYECKUMHU TPUHLIUNAMU (YHKIIMOHUPOBAHUS OHOIOTMYECKHUX
CUCTEM.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

36.03.02 3oorexHusa, mnpoduib Hyrpuuumonorus u
KUBOTHBIX (ypoBeHb OakanmaBpuara) aucuuiuimHa b1.0.08
OTHOCHTCSI K 00513aTE€ILHOM YacTh MEepBOTO OJI0KAa.

Jlns u3ydeHus AAHHOW IUCIHMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUA H
HaBbIKH, (POPMHUPYEMbIE MPEAIIECCTBYIOIIUMH TUCIUTUIMHAMU: OHOIOTHS, XUMHUS,
aHaTOMMS, 300JI0THSI.

Hucuummna «buodusnka» sBisercss 6a30BOM sl U3yYSHUS TUCIUILIHH:

Pa3BCACHUC )KUBOTHBIX, KOPMJICHHUC JKUBOTHBIX.

Onaromnoiryune
«buoduzukan

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUS 110

JAAUCHUIIVIMHE, COOTHECEHHbBIX C UHANKATOPAMU
JOCTUXKEHUAMU KOMIETEHIUNI

N3ydyenue paHHOW JUCHUILIMHBI

HalpaBliecHO Ha (opMupoBaHUE Y

00y4Jaronuxcsi KOMIETEHIIUU (-Uii), TPEACTaBICHHBIX B Ta0I. 1

Tabmuma 1.

[Inanupyemble pe3ynabTarsl

OoOy4eHHs] 10 JUCHUIUIMHE (MOIYIIO),

COOTHCCCHHBIC C MHAUKATOPpaMHU OOCTHIKCHHA KOMHGTGHHHﬁZ

Ne Kox u HauMeHOBaHHe
n/n KOMIETEeHIHMH

Kon u nHaumeHoBanue
HHIAMKATOPA A0CTHKEHUS
komnetenuun (MIK)

Pe3yJIl)TaTLI oﬁyqemm mo U CHUILJINHE

OIIK-4. Criocoben
HCIIOIB30BAaTh B
npo¢ecCroHANEHON
JIEATENLHOCTHA METOIbI
peleHus 3a1a4 ¢
NpUMEHEHUEM
COBPEMEHHOTO
00opynoBaHus NpH
pa3paboTKe HOBBIX

1 TEXHOJIOTHUH U
HCIOJB30BaTh
COBPEMEHHYIO

npodeccroHanbHy0
METOIOJIOTHIO ISt
IIPOBEIEHUS
3KCHepHM6HTaHbeIX
HCCIIeIOBAaHUM U
HHTEPIPETAINH UX
PpEe3yIbTaToB

HU-1opk.4. 3HATh: TEXHUYECKHE
BO3MOYXHOCTH COBPEMEHHOTO
CHECIHATU3UPOBAHHOTO
000pYI0BaHHUs, METO/IbI PEIICHHS
3a7a4 MpoQeCcCUOHATBLHOMN
JIESTENbHOCTH

3Hath: (U3MYECKUE IPHHIUIIBI COBPEMEHHBIX
O61o(U3NYECKNX METOJJOB HCCIICAOBAHUS U
YCTPOMCTBO COOTBETCTBYIOIIEH COBPEMEHHON
anmnaparypsl

U-20nk.4. YMETD: IPUMEHSTH
COBpEMEHHbIE TEXHOJIOTHH,
BKJTIOYast IU(PPOBBIC, K METObI
UCCIIEIOBaHUH B
npo¢eCCHOHANBHON
JIeSITETEHOCTH,
HMHTEPIIPETUPOBATH MOTYYCHHBIC
pe3ynsraThl

YMeTh: paborarh ¢ OHOIOTHUECKUMA O0BEKTaMH,
a/ICKBAaTHO AKCILTYyaTHPOBATh COBPEMEHHYIO
anmaparypy Uit OMo(pH3MIECKIX UCCIIEI0BaHHH

U -30k.4. Bnagers: HaBbIKaMu
PpaboThI CO ClienHaTM3uPOBAHHBIM
060pyIOBaHUEM TS peaTn3aliii
MOCTABJIEHHBIX 3a/1a4 [IPU
MIPOBE/ICHUH UCCIIEOBAHUI 1
pa3paboTKe HOBBIX TEXHOJIOTHIA, B
TOM 4HCIIe HU(POBBIX

Bnaners: HaBbIkaM# pabOTHI C COBPEMEHHBIM
71a00paTOPHEIM 000PYyIOBaHHEM




4. OFbEM M CTPYKTYPA JUCIHUATLIUHBI

OO0muii 00beM TUCIUTUIMHEI (MOIYIISI) COCTABIISACT 3 3aueTHBIX enuHull, 108 vaca.

Ounas popma

OuHas popma

Bup yaeOHoIt paboThI Bcero, uac. ceMecTp

1
O0mmit 00beM JMCHUIIINHBI 108 108
KonTakTHas paGora (ayiuTopHas): 56,65 56,65
JIEKLIAN 18 18
3aHATHS CEMUHAPCKOTO THIIA, B TOM YUCJIE: 36 36
NPAKTUYECKUE 3AHATHS, BKIIOYAsk KOJUIOKBUYMBI 36 36
nabopaTtopHbIe PaboThI - -
JPYTHE BUIbI KOHTAKTHOM paboThI 2,65 2,65
CamocTosiTeIbHAast pa6oTa 00yJaroIuxcsi: 33,35 33,35
U3y4EHHE TEOPETHIECKOTO Kypca 10 10
BBINTOJHEHUE AoMainHuX 3aaanuid (PT'P, pemenne 3anay, pedepar, scce u apyroe) 15 15
IToaroroBka KypcoBoii pabOTHI - -
JPYTHE BUJIbI CAMOCTOSTENLHOI paboThI 8,35 8,35
IIpoMeKyToOYHAS ATTECTAIMS: 18 18
3a4eT - -
3a4eT C OLIEHKON - -
JK3aMEH + +
JPyTHE BUJIBI TIPOMEKYTOUHOMN aTTECTAIINH - -

Ou4Ho-3204Has popma
OuHo-3a09Has
¢dhopma
Bun yuebHOH paboTh Bcero, gac. Cemectp

1
OO6mmii 00beM ANCIHUILTHHBI 108 108
KonTakTHas paGora (ayauTopHas): 26,65 26,65
JIEKIUH 8 8
3aHATHS CEMUHAPCKOTO THIIA, B TOM YUCJIE: 16 16
NPAKTHYECKUE 3AHATHS, BKITIOUAsk KOJUIOKBHYMBI 16 16
nabopaTopHble padboThI - -
JpYTHE BUIbI KOHTAKTHON padoThI 2,65 2,65
CamocTosiTeJbHasi paGoTa 00y4ar0UIMXCs: 63,35 63,35
U3yYeHUe TEOPETUIECKOTO Kypca 30 30
BHINTOJTHEHUE AoMairHuX 3aaanuid (PT'P, pemmenne 3amay, pedepar, scce u apyroe) 25 25
IToaroroBka KypcoBoii paboOTHI - -
JpPYTHE BUJIbI CAMOCTOATENbHOI paboThI 8,35 8,35
TIpoMe:KyTOYHAsI ATTECTAIMS: 18 18
3a4eT - -
3a4eT C OLIEHKON - -
3K3aMeH + +

Apyrue BUAbL HpOMe)KyTO‘IHOfI arrecraiuu




5. COJEPKAHME JUCHUATIIMHBI (MOIYJISA)

5.1. Pa3aesibl AMCHMILUIMHBI (MOIYJIfA):

Ounas popma

Ounas gopma
3anaTus CEeMHUHAPCKOro TUIia,
Ne qgac.
- H HUIK
pasiena AHMCHOBAMIE PAACTA | Tewunn, CeMuHApBL | L VMBI . g
uac. NPAKTHYECKH P YMBI, | Hac.
J1abopaTopHbIe
€ 3aHATUA U
padoTbI
ap.
OIlK-4.1.1;
1. Buomexanuka 2 4 - 4 OIIK-4.2.1;
OIlK-4.3.1
OIlK-4.1.1;
5 KonebarensHbIC 5 6 i 4 OLIKA 2.1
MPOLIECCHI B OMOJIOTHU. OIK-4.31
OIlK-4.1.1,;
3. I'emoguHaMuKa 2 4 - 3 OIIK-4.2.1;
OIlK-4.3.1
OIlK-4.1.1,;
4, CTpyKTypa 6HONOIUMEpPOB 2 6 - 4 OIIK-4.2.1;
OIIK-4.3.1
[Iponunaemocts u OIIK-4.1.1:
5. TPaHCIIOPT Yepe3 2 4 - 6 OTIK-4.2.1;
OrnoMeMOpaHBI OIlK-4.3.1
buoanexrpuueckue OIlK-4.1.1;
6. | sBneHus. 4 6 - 5,35 OIK-4.2.1;
OIlK-4.3.1
Bbuonornueckoe
JefCcTBUE OMU OIK-4.1.1;
7. BUIVMOTO u 4 6 - 7 OIK-4.2.1;
UH(pPAKPACHOTO OllK-4.3.1
JINATIa30HOB
Uroro: 18 36 0 3%‘3
Ou4Ho-3204Has popma
OuHo-3a04Hast popma
3aHATHS CeMHHAPCKOIO THMIA,
Ne qac.
- H HUAK
pasnena anMeHOBaHUe pa3jesia Jlexun, Commmapr - CP, bl |
qgac. NPaKTHYeCKH PAKTHKYMBI, | yac.
JabdopaTopHble
€ 3aHATHUA U
padoTsI
ap.
OIlK-4.1.1;
1. buomexanuka 1 2 - 9 OIlK-4.2.1;
OIlK-4.3.1
KonebarensHbIe OIlK-4.1.1;
2. 1 2 - 9 ,
MIPOIIECCHI B OHMOJIOTHH. OIlK-4.2.1;




OIlK-4.3.1
OIIK-4.1.1;
3. I'emonunamMuka 1 2 - OIlK-4.2.1;
OIlK-4.3.1
OIlK-4.1.1;
4. CrpykTypa 61omnonumMepon 1 2 - OIIK-4.2.1;
OIIK-4.3.1
IIponuiaemocTs u OIK-4.1.1:
3. TPAHCIIOPT Yepe3 1 2 - OIlK-4.2.1;
GrOMEMOpaHBI OINlK-4.3.1
buoanexrpuueckue OIlK-4.1.1;
6. | apnenus. 1 2 - 9,35 OIIK-4.2.1;
OIIK-4.3.1
Buonoruueckoe
JIECTBUE OMU OIK-4.1.1;
7. BUIUMOTO u 2 4 - OIIK-4.2.1;
UH(PPAKPACHOTO OINlK-4.3.1
JMana30HOB
HUroro: 8 16 0 633

5.2. Conep:kanne TUCHUNIMHBI (MO1YJIs1) IO BUAAM 3aHSATHIA

JIeKIIMOHHBIC 3aHATUS

Ne HanmeHoBaHue Oo0bem, yac.
pasnen pasena Tema Jekunu
AUCIMILIHHBI
a (Moayan) ounas opma 0YHO-3204HasI
¢opma
JlMHAMUKa MTOCTYMATeIbHOTO U BPAIIATEIFHOTO
1 buomexanuka. nBmkeHns. Jlokomomnus B Boe U Ha cymie. buoduznka 2 1
MBIIIEYHOTO COKPAIICHHSI.
Konebarensu Koneb6arenbHbie mporiecchl B OnocucTeMax, Bocnpusrtue
3ByKa. 3akoH Bebepa — @exnepa. Opransl BOCIPUATUS U
2 bIC MpOLCCCHL B BOCHPOU3BEICHNS 3ByKa Pa3INuHbIX 4acToT. [I[puMeHeHune 2 !
Ouosnoruu. YIIETPa3ByKa B BETEPHHAPHI
Peonornueckue cpoiictBa kpoBu. IloTeHnuanbHas u
KUHETHYeCKass SHEepPrus MEeXaHW4YEeCKOTO IBHIKEHHS KPOBH.
3 I'emonnHamuka | Pactipenenenne KpOBSHOTO —J@BIEHHS IO  COCYAUCTOM 2 1
cucteme. OCMOTHYECKOE M THAPOCTATHYSCKOTO NaBICHUIl B
TPaHCKaWIISIPHOM OOMEHe.
4 CrpykTypa DakTOpHI, ONpeAeNIoNe CTPYKTYpy 6enkoB.. Pnzuko- 2 1
OHOTOTMMEPOB XMMHYECKHE CBOWCTBA MEMOPAHHBIX OCITKOB M JIUTTHIOB.
Iponunaemoct Bbrogmsndeckue 0CHOBBI IPOHUIIAEMOCTH MEMOpaH.
b M TPAHCIIOPT bro¢msnuka macCHBHOTO ¥ aKTHBHOTO TPAHCIIOPTA.
5 HeoOxoamMele yCIIOBHS COMPSKEHUS TOTOKOB Yepe3 2 1
qepe3 M6M6paHy. an/IHL[I/Il'[I/laJ'leble MEXaHU3MbI ITOBPECKACHUA
OromeMOpaHbI GruoMeMbpaH.
Buoonekrpuuec MexaHn3MBl  BO3HHKHOBEHHE  JJIEKTPHIECKHX
6 MOTEHINAJIOB HAa KJIETOYHBIX MeMOpanax. [ToTeHnnan moxos 4 1
KHEC ABJICHUA.

M TOTEHIUAT ICHCTBUS. PaCHpOCTpaHeHI/Ie noTCHIMalIa 1o
HEPBHBIM BOJIOKHAM. EI/IOCbI/ISI/IKa CHHAITHYECKON nepeaaiun.




DIeKTpHIecKUe OpPraHbl PhIO.

bronormdecko .
o BzaunmoneiicTBue )\%1%! c OHMOO0OBEKTAMH.
© NCUCTBUC [Tornomenue u paccesnue kBantoB OMMU. [Nonspuzanus
7 OMU cBeTa. 3akoH Mamoca. CreneHp NOXSApU3alMU. 3aKOH 4 2
BUIUMOTO u | bBprocrepa. OnTruecky akTUBHBIE BEILIECTBA.
I/IHcl)paKpaCHOF TeruioBoe wuW3dydeHHE M €ro NpPUMEHEHHE B
OMOJIOTHHU U BETEPHHAPUH.
O Auara3oHoOB
Hroro: 18 8

I[IpakTuyeckue 3aHATHS

No HaumenoBanue O0bem, yac.
paszen pasiena Tema 3aHsiTHSI, KPaTKOE COleP:KAHHE
a JRCITHILTHHEEL 04YHO-3204HasI
(MoyJist) ouHasi popma dopma
JluHaM¥Ka MOCTYNaTeIBHOTO U BPAIaTeIbHOTO
1 BHOMEXAHNKA. IBIDKeHHs1. Pa3BUTHE TOKOMOTOPHOW (DYHKIIMHU B BOJIFOLIUH. 4 2
Jloxomonus B Bozie 1 Ha cyie. bruodusuka MpIeqHOTO
COKpAIIIEHNUS.
lapmoHnueckue KoieOaHWs. ODHeprus KosieOaHUM.
Bonubl. Ilpunnun TIoiirenca-®dpenens. OHeprus BOJHBL
Kone6atenpupr | AHTepdepenums u  audpaxuus. Crosdas BonHa. buenus.
2 e TpomeccH B 3BykoBbIe Konebanus. Ompenenenue. PacmpocTpaHeHue 3Byka 6 )
B pa3NMYHBIX cpenax. Bocmpustne 3Byka. 3akoH Bebepa —
Ouonoruu. dexnepa. Dddexr Jomrepa. Opransl BOCIPOU3BENCHUS 3ByKa
Pa3NUYHBIX  YacTOT. OXOJNOKAIMs B OKUBOTHOM  MHpE.
[TpumeHeHne yIbTpa3ByKa B BETEpUHAPUT
VpaBHeHHE HEpa3phIBHOCTH, ypaBHEHUE bepHymn.
Cuma Bs3koro TpeHus. Ee 3aBHCHMOCTR OT CKOPOCTH.
HbroToHOBCKast M HEHBIOTOHOBCKAs KHAKOCTH. Brmsaue
3 TemoauHammKa (hopMEeHHBIX 7EMEHTOB KPOBH Ha €€ PEONIOTHIECKNE CBOIfCTBa. 4 2
Vpauenne Ilyaseiinsa. IloTeHumampbHass W KHHETHYECKas
SHEprus MeXaHH4YeCKOro JBIDKeHHMsS KpoBH. Pacmpenenenue
KPOBSIHOTO JIaBJIEHHsI IO COCYAMCTOH cucteme. OcMoTHYEeCKOe
Y THIPOCTAaTHYECKOTO JABJICHUH B TPAHCKAMILUIIPHOM OOMEHe.
DakTOpPBbI, OTIPEENAIONINe CTPYKTYPY OenKoB.. DU3UKO-
XUMHYECKHE CBOMCTBAa MEMOpPaHHBIX OEJIKOB U JIUIHIOB.
4 CrpykTypa KoBaneHTHbIE, HOHHBIE, HOH-AUTIONIbHBIE, AUTIOIb-AUIOIbHEIC 6 2
' OHOMOIMMEpPOB u TuapodoOHbIe B3aumoeiicTeus. [lepBrudHasi, BTOpUYHAs U
YeTBEpPTHUYHAs CTPYKTypa Oernka.
Crpykrypa bmomeMOpaH.
Brodu3nueckre 0CHOBBI IPOHHUIIAEMOCTH MEMOpaH.
Hpoxnuaemocts Brodu3nka maccHBHOTO M aKTUBHOTO TPAaHCHOPTA.
5. 1 TPAHCHOPT 4epe3 | HeoOXoaMMbIe YCIOBHUS COMPSKEHUSI TOTOKOB uepe3 MeMOpaHy. 4 2
OroMeMOpaHbI [MpuHIMNIHATEHBIE MEXaHI3MBI TOBPEXICHUSI OMOMEMOpaH.
MexaHu3Mbl BO3HUKHOBCHHEC DJICKTPHUYCCKUX
BI/IO3J’ICKTpI/I‘leC IMMOTCHIINAJIOB H% KJICTOYHBIX MeMGpaHax. HOTeHLIl/Ia.]'l IOKOSA U
6. KHE SBICHIS MOoTeHIMaN JelcTBus. PacmpoctpaHeHue noTeHuKaNa 1o 6 )
HEPBHBIM BOJOKHaM. bHodu3nka cHHanTHYecKod mepenadm.
DNeKTpHIecKHe OPraHbI PBIO.
BHOIIOIHIECKO Bzaumoneiicteue DMMU ¢ 6nooonsexkramu. ITormomenue
7. . n paccesane kBanToB OMMU. Ilomspmsamms cBera. 3axoH 6 4
€ ACUCTBUE | Namoca,  Crenens nojsipuzaumu.  3akoH  bproctepa.




MU OnNTUYECKN aKTHBHBIE BEIECTBA.

BUAMMOTO U
nH}ppaKpacHor
0 INaIa3oHOB.

TenoBoe M3TydeHUE U €TO IPUMEHEHNE B OMOJIOTHU U
BETEpUHAPUU.

Hroro: 18 16
CamocrosiTesibHast padoTa o0y4aroierocsi
O0beM, uac.
HaunmenoBanne
Ne paznesa | pasjgesia AMCUMIIMHBI Tema 3ansTus Bun CPC OUHO-
o4Has
(monyJist) 3a04Hast
¢opma
dopma
JnHnamuxa N3yuenue TEOPETUYECKOTO
MIOCTYIIaTEILHOTO U [MaTepHuaa. U3ydenue)
BpaIaTeILHOTO JIBIDKCHUSI. BHICOJNCKIMH W BHUPTYaJbHBIX
1 . . 4 9
bromexaruka JlokomolHsi B BOJIE W Ha CYIIE. [Ta0opaTopuii, pa3MEIICHHBIX B
Buoduzuka MBILIEYHOTO [OTKPBITOM AocTyme. [loaroroBka K
COKpAILICHHS. BaHATHAM.
M3yuenue TEOPETHIECKOTO
Marepuaa. W3zyuenne|
Kone6arenbnbie KonebarenbHple  MPOLECCHl B P . i
BUICOJICKINH W BHPTYaJbHBIX|
2 MPOLIECCHI B | 6uocucremax, Bocnpusrue . 4 9
sBVKa lmaGoparopuii, pa3MEIICHHBIX B
Guosnoruu. YyKa. OTKpEITOM focTyme. Iloaroroska K
BaHATHAM.
Peomnoruyeckue M3yuenue TEOPETHIECKOTO
cBoiicTBa KpOBH. [MaTepuaa. U3ydenue)
[orenumansHas W BHUICONEKIMH ©  BUPTYaJbHBIX
KHHETHYecKas 9HEpTus [1adopaTopuii, pa3MelIeHHBIX B
MEXaHUIECKOTO IIBIDKEHHS [OTKPBITOM Aoctyre. [lonroroBka K
3 T'emonnuamuka KpOBH. Pacnpenenenue BaHATHIM. 3 9
KPOBSIHOTO JTaBJICHHS o
COCYIHUCTOM cHCTEeME.
OcmoTHyeckoe u
THIPOCTaTHYECKOTO JaBICHUH B
TPaHCKAMWILISIPHOM OOMEHe.
M3yuenue TEOPETHYECKOTO|
DaxTopsl, onpeAeNsIonne
MaTepuaa. U3ydenue]
CtpykTypa CTPYKTYPY 0e/koB..  Qu3uKo- BHICOJIEKIIMA HW  BHPTYaJbHBIX
4 PYKTYP XUMHYECKHE CBOHCTBa . Ty 4 9
OHOTIOINMEPOB lmaGoparopuii, pa3MElICHHBIX B
MeMOpaHHbBIX GenkoB u
- OTKpBITOM Aoctyre. [lonroroBka K
’ BaHATHUSAM.
Buodusrnueckue OCHOBBHI [I3yueHue TEOPETHUECKOTO
HNPOHHUIIAEMOCTH MeMOpaH. [MaTepuaa. N3yuenue
Buogusuka MMaCCUBHOTO U [BUICOJCKIMI u BUPTYaJIbHBIX
[TpoHNIAEMOCTh U | axrusHoro TpaHCIOpTa. Taboparopuif, pa3MeIIeHHBIX B
5 TpaHCIOpT  4Yepes | Heodxomumere ycIoBus [0TKpBITOM Aoctyne. IlonroroBka K 6 9
61oMeMOpaHbI CONPSDKEHHSI  MOTOKOB — 4epe3 BaHATHSM.
MeMmOpany. [IpuHIHMIIMATEHBIE
MCXAaHU3MBbI TMOBPEKACHUA
O6nomeMOpaH. .
Nzyuenne TEOPETUIECKOTO
Mexanmsmet MaZ: Hasia b N3yuenne
BI/IO3J‘ICKTpI/I‘leCKI/Ie BO3HMKHOBECHHUEC DJICKTPHUYCCKUX P - Y
BUICONCKIMA H  BUPTYaJbHBIX
6 SBJICHUS HNOTCHIIMAJIOB Ha  KJIETOYHBIX 5,35 9,35

MeMOpaHax.

lmaboparopuii, pa3MENmIEHHBIX B
oTKpBITOM AocTyne. Ilonroroka K
BaHATHAM.




Buonornueckoe Nzyaenne TEOPETHYECKOTO)
o MaTepuaia. W3zyuenue|
neiicreue  OMH TemioBoe uU3NydeHHE U p . i
BUJEONEKIMH M BUPTYabHBIX|
BUAUMOI'O U | ero nmpuMcHEHUE B OMOJOTHUU U 6 N 7 9
perepmHapin abopaTopuii, ~pasMEIIEHHBIX B
MH(PaKPACHOTO : OTKpBITOM focTyme. [loarotoBka K
AUarasoHOB BaHATHAM.
HUroro: 33,35 63,35

. YYEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYHEHHUE

JTUCHUILINHA

6.1. IlepeyeHb OCHOBHOM M IOTMOJTHUTEJIbHO JIUTEPATYPHI. :

NBanos, 1. B. OcHoBbl ¢usuku u ouodusuku : yuednoe nocooue / . B. UBanoB. —
2-e¢ m3n., uctp., gon. — Cankr-IlerepOypr : Jlanp, 2022. — 208 c¢. — ISBN 978-5-
8114-1350-8. — Tekct : 31eKTpOoHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAsT CHUCTEMA.

— URL: https://e.lanbook.com/book/210917. — Pexum pocrtyma: s aBTOPH3.
MOJIb30BaTEIICH.

Kyrumckas, M. A. ®usuka u 6uodusuka : yueoHoe mocodue / M. A. Kyrtumckas. —
Hpkyrck : Upkyrckuii TAY, 2013 — Yacte 1 — 2013. — 167 c¢.— Teker:

ANEKTPOHHBIN //  JlaHb AJIEKTPOHHO-OMOIMoTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/156806. — Peskum mocTyma: Juist aBTOPH3. I0JIb30BATEICH.
Kyrumckas, M. A. ®usuka u Ouodusuka : ydgedbnoe mocodue / M. A. Kyrumckas. —
Hpkyrck : Upkyrckuii TAY, 2013 — Yacte 1 — 2013. — 167 c¢.— Teker:
ANEKTPOHHBIN //  JlaHb AJIEKTPOHHO-OMOIMoTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/156806. — Pesxim gocTyma: ajist aBTOPHU3. MOJIb30BaTEIICH.

[Tnyraxun, I. A. buodusuka : yae6Hoe mocodue / I. A. [Tnyraxun, A. I'. Komaes. —
2-e u3n., nepepad., non. — Cankr-IlerepOypr : Jlanp, 2022. — 240 c. — ISBN 978-5-
8114-1332-4. — TexkcT : »nmekTpoHHBIH / JlaHb : 21€KTPOHHO-OMONMMOTEYHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/211001. — Pexxkum mgocTyma: i aBTOPH3.
MOJIb30BATEIICH.

16.2.Tlepeuenn pecypcoB cetu UHTepHET, HEOOXOAUMBIX JJISI OCBOCHHUS TUCIIUILTAHBI:

Ne HaumenoBanne Ccpl1ka Ha pecypce JlocTynmHOCTH
HNudopmannoHHO-CcNIPaBOYHbIE CHCTEMBbI
1. JloposkHast KapTa pa3BUTHS «CKBO3HON» https://digitech.ac.gov.ru/technolo PexuMm goctyma: cBOOOIHBIH T0CTYI
udpoBoit TexHooruK «KOMIOHEHTHI gies/robotics_and_sensorics/
POOOTOTEXHUKH U CEHCOPHUKI»
2 CkBo3HbIe TexHOMOTHH HU(POBoit sxoHOMuKH | https://www.tadviser.ru/index.php/ PexxuM mocTtyma: cBOOOIHBIN TOCTYII
Crarbs:CKBO3HBIE TEXHOJOTHHU 11
UPPOBOH_IKOHOMUKHU
DJIeKTPOHHO-0UOINOTEYHbIE CHCTEMbI
1 DeKTpoHHO-ONOIMOTe Has cucTeMa «JIaHby https://e.lanbook.com PexxuM ocTyma: [Uist aBTOpH3.
T0JIb30BaTesnen
2. | DnekTpoHHO-OHONHOTEYHas cucTeMa «Book.ruy https://www.book.ru PexuM 0CTyIa: Uist aBTOpH3.
T0JIb30BaTenen
3. DJIEKTPOHHO-OUOIMOTEYHAs] CHCTEMA https://znanium.com PexuM oCTyIa: 1Uist aBTOpH3.
«NANIUM. COM» M0JIb30BaTeNeH
4. PYKOHT : nanmonanbHsIi 1iudpoBoii pecypc https://rucont.ru Pexxum nocryna: i aBTopus.

TOJIb30BaTENeH




IIpodeccnonanbHble 6a3b1 JAHHBIX

®dusuka. Karanor HayuHBIX caiiTOB elementy.ru Pexxum noctyna: cBOOOAHBIN 1OCTYII

6.3 MeToauueckoe odecreyeHue TUCHUNIMHBI (MOTYJIs1)

OcHoBHI (pu3ukH 1 OMOPU3MKHN : yueOHO-MeTonudeckoe nocobue / cocrasurenu H. B.
Kucenera, E. B. CnaBopocoBa. — Bomoraga : BTMXA um. H.B. Bepemaruna, 2015. — 106
c.— Texcr: osnekrponnsnii// Jlaup : s1ekTpoHHO-OMONMMOTEuUHass cuctema. — URL:
https://e.lanbook.com/book/130849. — Peskum mocTyma: Juist aBTOPH3. MOJIb30BATENCH.

7. IEPEYEHb TIPOI'PAMMHOI'O OBECIIEYEHUA JUCIUIIJIMHBI (MO YJIS)

JIuueH3noHHoe U CBOOOIHO pacnpocTpaHsieMoe MpPorpaMMHoe odecnieyeHue, B TOM
4yKc/ie 0Te4eCTBEHHOr0 MPOU3BOACTBA:

IIpaBooGmanarens [10 (Jiozz};ilé?{f;e Ccbuika Ha Enuneblit peectp
Ne HanmenoBanue (HauMEHOBaHUE BIIAJEIbIIA 23060 1o ’ poccuiickux mporpamm it 9BM u B]
I10, cTpana) A (pu HATMYUH)
pacrpocTpaHsiemMoe)

1 | OmneparionHas cucrema 000 «HO6utex», Csobonto https://reestr.digital.gov.ru/reestr/30762
UBLinux Poccuiickas ®eneparus pactpocTpaHsieMoe 4/

2 | OducHble MPUITOKEHHST 00O «Anmu ITapTHEpy, CBobozHO https://reestr.digital.gov.ru/reestr/30846
AlterOffice Poccuiickas ®eneparys pacmpocTpansieMoe 4/

3 Antnsnove Dr. Web Kommanust «/loxrop Bed», TIHLCH3HOHHOE https://reestr.digital.gov.ru/reestr/30142
Py ’ ’ Poccuiickas @eneparys 1 6/

8. OHEHOYHBIE CPEJICTBA

OueHouHble Marepuaibl, C(OPMUPOBAHHBIE IJII MPOBEACHUS TEKYILETO
KOHTPOJISI yCHEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluy oO0ydaroumxcs II0

JUCHUITIINHE «Dusuke» p83pa60TaHBI Ha OCHOBAaHHHU CJICAYIOININX JOKYMCHTOB!:
- ®enepanbHoro 3akoHa Poccuiickoit denepaunu ot 29.12.2012 N 273-03 «O6
obpa3oBanuu B Poccuiickoit denepannn» (C N3MEHEHUSIMH U IOTIOJIHEHUSIMH);

- npuka3za MunoOpHayku P® ot 05.04.2017 Ne 301 «OO6 yrBepxkacHUU
[lopsinka opraHuM3alMi W OCYIIECTBIEHUS OOpa30BaTENbHOM NEATEIBHOCTH IO
oOpa3oBareibHBIM MporpaMMmaM BbICHIET0 00Opa3oBaHMs — Mporpammam
OakayiaBpuara, mporpaMMaM CHelHagInTeTa, IporpaMMaM MarucTpaTypbly;

OueHouHble MaTepuasbl TMPEACTaBICHbl B MNpuiokeHUn | Kk paboueit
nporpamMme AUCLMIUIMHBI U BKIIIOYAIOT B Ce0sl:

- TIepeueHb KOMIIETEHIMH C yKa3aHMEeM 3TanoB HUX (HOPMHUPOBAHUS B

poliecce OCBOCHMS 00pa30BaTesIbHON MPOrPAMMBI;

- OINMCaHME II0Ka3areyiel W KPUTEPUEB OLICHUBAHUSA KOMIIETCHLIMM Ha

Pa3IMYHBIX dTanax ux GOpMUPOBAHUS, ONUCAHKE IIKAJI OLICHUBAHUS;



https://reestr.digital.gov.ru/reestr/307624/
https://reestr.digital.gov.ru/reestr/307624/
https://reestr.digital.gov.ru/reestr/308464/
https://reestr.digital.gov.ru/reestr/308464/
https://reestr.digital.gov.ru/reestr/301426/
https://reestr.digital.gov.ru/reestr/301426/

9. MATEPHAJILHO-TEXHUYECKOE OBECIEYEHUWE JTUCHUTIINHBI
(MOIYJIST)

HauMmenoBanue cnenuajibHBIX
NMoMeIleHu i U MoOMelleHu i 119
CaMOCTOSITEJIbHOM padoThI

OCHALIEHHOCTE CIEIHAJBLHBIX IOMEINEeHU 1
NMOMelleHH i JJI CAMOCTOAITE/IbHOI paboThI

YdeOHas aymuTOpus IS IPOBEICHUS 3aHITHI
nexkuunonHoro tuna (Ayn2 VIIK)

KoMmrurexT crieruann3snpoBaHHOi MeOenn, HHTepaKTHBHAs
yueOHast TocKa, 3KpaH, MyIbTHMEUIHHBIN IPOEKTOP, KOMIIBIOTED,
MOJKJIFOUEHHBIN K cetu «HTEepHeT»

VYueGHast ayauTOpust ISl IPOBENICHUS 3aHATHI
CEeMHHAPCKOTO THUIIA, TPYMIIOBBIX U WHMBUIYaTbHBIX
KOHCY/IBTAIMH, TEKYLIET0 KOHTPOJISI U IPOMEKYTOUHON
arrectanuu (208,204, 205, 220 VIIK)

Crenmanu3upoBaHHast MeOellb, HHTEPaKTUBHAA yueOHast JOCKa,
000pyIOBaHNe IS IPOBEACHNS IPAKTHYECKUX 3aHATHH 1O
ONTHYECKUM METOJIaM KOHTPOJISI OnocucTeM
(cnexrpodoTomMeTp, XEMUITIOMIHOMETD )

Y4eOHas ayquTOpHs Ui CaMOCTOSTEILHON PadOTHI

Y4eOnast MeOenb; ayIuTOPHAS TOCKA, KOMITBIOTEPEI,

TIOAKJIHOYCHHBIC K CCTH «HHTCPHCT»

Paccmompeno u ymeepowcoeno na zacedanuu
Kagedpvl  paduodbuonocuu u - OuOPuUIUKU
umenu axaoemurxa A.Jl. benosa

«__» 20 200a (npomoxon Ne ).




[Ipunoxenue

®OH/J OHEHOYHBIX CPEJACTB
TeKylero KOHTPOJIsl / POMeKYTOYHOM aTTecTaluy 00y4arommXxcst

npu ocsoennu OIIOII BO, peanusyromeit ®I'OC BO

Kagheopa
Paouoobuonocuu u ouoguzuku umenu axaoemuxa A./l. benosa

PABOYAS ITPOI'PAMMA JUCIUIIVIMHBI (MO YJIS)

«buopuznka»

CIICHMAJBbHOCTD

36.03.02 300TexHus

npo¢uiab NOAroTOBKH
HyTtpunmonorus u 6iaronoiydne >KMBOTHBIX

YPOBeHb BbICHIEr0 00pa3oBaHus
OakanaBpuar

¢popma o0yuenus: 04HAasl / OYHO-3204HAA

roj mpuema: 2025



1. OHEHKA PE3YJIIBTATOB OCBOEHUA JUCHUIIJINHBI

OrnieHKa ypoBHS Y4€OHBIX JTOCTHIKEHUN 00YJarOIIMXCs M0 JUCIIUIUITMHE OCYIIECTBISICTCS
B BHJIC TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaIlu.

TeKyIIH/Iﬁ KOHTPOJIb YCIIEBA€EMOCTH 110 JUCHUINIMHE OCYHICCTBIIACTCA B d)opMax:

1. Ompoc
2. Tecr

HpOMe)KyTO‘IHaH arrecranus 110 JUCHUINIMHE OCYLIECTBIIACTCA:

odHas !hO[!MaI

B (opme 3x3amena B 1 cemerpe 1 Kypca.
04HO-3a04as dopma:

B (popme 3k3amena B 1 cemerpe 1 Kypcea.

2. COOTHOLIEHHE HOKA3ATE{IEfI N KPUTEPUEB OHEHUBAHUA
KOMIIETEHIIHU CO HIKAJIOU OHEHUBAHUSA U YPOBHEM HUX

COPOPMUPOBAHHOCTH

ILnanupyemsble Kpurepuu onenuBanus pe3yJibTaToB 00y4eHHsI IIkaja oueHMBAHUS Yposennb
pPe3yJbTaThl 00y4YeHus 1Mo c(opMHPOBaHHOI
AUCHUIIIMHE KOMIIETCHIIUH
OIIK-4
3HaTh: HA3HAYEHUE U IryGoxwe 3HaHWSI HA3HAYCHUS U IIPUHIIATIOB OTINYHO Bricoxuif
MPUHLINI JEHCTBUS JEHCTBUS (PU3UUECKUX MTPUOOPOB, CPEICTB
(u3nveckux npudoOpoB, | M3MEPEHUS M KOHTPOIIA, METOJIOB PEUICHUS 3a/1ad,
CpEICTB U3MEPEHUS U COOTBETCTBYIOIINX DJIEMEHTAM
KOHTPOJISA, METOIBI po¢eCCHOHATBFHON NeATEIIEHOCTH
peleHus 3anad, HecymecTBeHHbIe OMMOKY B 3HAHUH Ha3HAYCHUS Xopomo TToBBIICHHBII
COOTBETCTBYIOIIIUX Y TIPUHIIAIIOB JEHCTBUS (PU3HUECKUX IPUOOPOB,
JJIEMEHTaM CPEACTB U3MEPEHHUS U KOHTPOIIA, METOIAX
npodeccHoHaTbHON peleHus 3a1a4, COOTBETCTBYIOLIUX JIIEMEHTAM
JIEATEIIbHOCTH po¢eCCHOHATBHON 1eATeIbHOCTH
®parMeHTapHbIE IPEJCTABICHNS O HA3HAUEHUU U VIIOBJIETBOPUTENLHO TMoporoBsrit
MIPUHITUIAX JeHCTBUSA (PU3NUECKUX TPHOOPOB,
CPEACTB U3MEPEHHUS U KOHTPOIIA, METOIAX
peleHus 3a1a4, COOTBETCTBYIOIIUX DJIEMEHTAM
po¢eCCHOHATFHON NEATEIIEHOCTH
OTCYTCTBI/IG 3HaHWW Ha3HAYEHUS U MNPpUHIUIIOB HeynosnerBopurensHo He C(bOpMI/IpOBaH
JIEHCTBUS (PU3UUECKUX MTPUOOPOB, CPEICTB
U3MEPEHUS U KOHTPOJIA, METOAAX PEIIEHU 3a/1a4,
COOTBETCTBYIOIMX dJIEMEHTAM
poeCCHOHATFHON IEATEIIFHOCTH
YMmeTb: paboTath ¢ ‘YMeTh B COBEpILICHCTBE PadOTaTh C MPHOOpPaMH U OTINYHO Bricokuit
npudopamu u 000py/I0OBaHNEM, UCTIONIB30BAaTh PA3IHYHBIC
o0opynoBaHuEM, METOIMKH U3MEPEHHH, T0100paTh aJeKBaTHYIO
HCIIOIb30BaTh METOAMKY JUISl UCCIIEOBAHMS CTPYKTYPHBIX U
pa3M4YHBIE METOIUKH (hyHKIMOHATBHBIX 0COOEHHOCTEH KHUBBIX CHCTEM
W3MEpEeHH, To100paTh C IPUMEHEHUEM COBPEMEHHOTO 00OPYIOBaHMUS,
aJIEKBaTHYIO METOIUKY HMHTEPIPETUPOBATD ITOJYYEHHBIE PE3YIBTATHI
JUTSL UCCTIeIOBaHUs YmMetb pabotats ¢ mpubopamMu 1 000pyIOBaHUEM, Xoporo TTOBBIILICHHBIH
CTPYKTYPHBIX U HCIIONIB30BaTh PAa3IMYHbIE METOAUKH U3MEPEHUN,
(hyHKIIMOHATBHBIX 1o100paTh aleKBaTHYO METOJUKY JUIs
0COOCHHOCTEH KHUBBIX HCCIICIOBAHUS CTPYKTYPHBIX U (PYHKIIHOHAIBHBIX
CHCTEM C IPUMEHEHUEM 0COOEHHOCTEH KMBBIX CUCTEM C IIPUMEHEHUEM
COBPEMEHHOTO COBPEMEHHOTO 000pYI0BaHMS, HHTEPIIPETHPOBATh
obopymnoBaHus, MOJYy4YE€HHBIE PE3YNIbTAThI
HHTEPIPETUPOBATH YMeTh 4acTU9HO paboTaTh ¢ MPUOOpaMU U VII0BIETBOPUTENBHO [ToporoBblii
MOJy4CHHBIC 000py/IOBaHNEM, UCTIOJIF30BATh PA3INYHBIE




pe3yNbTaThl

METOJMKH U3MEPEHHH, 1o7100paTh aieKBaTHYIO
METOZUKY JUISl UCCIIEIOBAaHNUS CTPYKTYPHBIX U
(hyHKIMOHATHHBIX 0COOCHHOCTEH KUBBIX CHCTEM
¢ MPUMEHEHHEM COBPEMEHHOTO 000pYIOBaHM,
HHTEPIPETHPOBATH IIOJIYYCHHBIEC PE3YIbTAThI

Heymenne pabotats ¢ mpubopamu u
000pyOBaHNEM, UCTIONB30BATh PA3INIHBIC
METOJVKH M3MEPEHHH, To00paTh aaeKBaTHYIO
METOJHKY JJIA UCCIEA0BAHUS CTPYKTYPHBIX U
(YHKIIMOHANBEHBIX 0COOCHHOCTEH )KUBBIX CHCTEM
C IPUMEHEHHEM COBPEMEHHOTO 000pYyIOBaHMs,
HHTEPIPETUPOBATH MOJYyYEHHBIE PE3YIbTAThI

HeynosnerBopurensHo

He chopmuposan

Brnaners: HaBbIKaMu
[IPaBUIILHOMI
JKCIUTyaTaluu
OCHOBHBIX (DU3HIECKHIX
prOOPOB, HABBEIKAMH
MPOBEACHHS
JKCTIEPUMEHTA,
00paboTKH, aHAIN3a U
HHTEPIIPETannuu
pe3yIabTaToB

[TonHoe oBnazeHue HABBIKAMU TIPABUIILHON
JKCIUTyaTalluy OCHOBHBIX (PU3NYECKUX IPHOOPOB,
HaBBIKAMU TPOBEJICHUS SKCIIEPHUMEHTA,
00paboTKH, aHAIN3a ¥ HHTSPIPETAIlHN
pE3yNIBTaTOB

OTau4HO

Bricokuit

Bnanenue HaBbIKaMu IPAaBUIIBHOM 3KCILTyaTalul
OCHOBHBIX (PM3HYECKUX TPHOOPOB, HABBIKAMU
TIPOBENCHMS HKCIIEPIMEHTa, 00pabOTKH, aHATH3a
1 MHTEPIIPETAINH PE3YIbTaTOB

Xopo1o

TloBEIIICHHEII

dparMeHTapHOE BIaCHHE HABBIKAMH
MPaBHIBHOM AKCIUTyaTallil OCHOBHBIX
(bu3HYeCKUX MPUOOPOB, HABBIKAMH MPOBEACHUS
9KCHEePUMEHTa, 00pabOoTKH, aHaIM3a U
WHTEPIIPETANH PE3YIETaTOB

‘VI10BIETBOPUTENBHO

IToporossrit

OTCyTCTBHE HaBBIKOB MPAaBUIBHOM IKCILTyaTallun
OCHOBHBIX (DU3NUECKUX MPHOOPOB, HABBIKAMHU
IPOBEJECHHA 3KCIIEpUMEHTa, 00padOTKHU, aHANIU3A
U MHTEPIPETAlUH PE3yIbTaToOB

HeynosnerBoputensHo

He chopmuposan

3. TEKYIIIM KOHTPOJIb 1 TIPOMEXYTOYHAS ATTECTAITAA

Tekymuii KOHTPOJIb YCIIEBAEMOCTH O0YUAIOIIMXCS:

OBYYAIOIIUXCA 11O JUCHUIIVIMHE (MOAYJIIO)

Ne HaumenoBaHue pa3nena ®opma Tekylero Ouenounbie cpercTsa WK
n/n JUCHUTIIMHBI (MOTYJIsT) KOHTPOJISA
OIlK-4.1.1;
1 bruomexanuka. Ompoc BaHK BOMPOCOB K OMPOCY OIIK-4.2.1;
OIlK-4.3.1
5 KonebarenbHbie 1. Onpoc 1. baHk BonpocoB k onpocy 83%:2%11
' MPOIECCHI B OMOJIOTHH. 2. Tecr 2. baHK TeCTOBBIX 3alaHUi OIIK- 4 3' 1’
1. Ompoc 1. BaHK BOIIPOCOB K OIPOC OIIK-4.1.1;
3. Temonunamnka 2 TeI():T 2 bank TGC§OBLIX 3aua€mg OlK-4.2.1;
’ ’ OIlK-4.3.1
1. Onpoc 1. baHk BOIIPOCOB K OIIPOC OIIK-4.1.1;
4. CrpyKTypa OGHOIOIUMEPOB P ' P pocy OIlK-4.2.1;
2. Tect 2. baHk TecTOBBIX 3agaHui ONK-4.3.1
IIponuitaemocts 1 OIK-4.1.1:
1. Ompoc 1. baHk BOIIpOCOB K Ompocy !
S. TPaHCIIOPT Yepe3 > OIlK-4.2.1;
2. Tecr 2. BaHK TeCTOBBIX 3aJIaHUI 431
OHOMeMOpaHBbI OIK-4.3.
6 Buoanexrpuaeckae 1. Ompoc 1. baHk BOIIpOCOB K 0mpocy OIlK-4.1.1;
ABJICHUA. 2. Tect 2. BaHK TeCTOBBIX 3aJJaHUN OIIK-4.2.1;
OIlK-4.3.1
7 Buonormacckoe Ompoc baHk BOnpoCoOB K 01npocC OIK-4.1.1;
' JeCTBHE DM Y OIIK-4.2.1;




BUJIIMOTO " OIK-4.3.1
UH(PaKpacHOTO
JMana3oHoB

IIpomeskyTOouHAasi aTTECTALUA

Crioco6 mpoBeCHHSI POMEKYTOYHOM aTTeCTAINHN:

Ounas dhopma:

- 9K3aMeH npoBoauTcs B 1 cemectpe lkypca;

OuHo-3304yHas hopMa:

- 9K3aMeH MpoBoauTcs B 1 cemectpe 1kypca;

[lepeyeHb BUIOB OIICHOYHBIX CPENICTB, UCTIOIB3YEMBIX ISl IPOMEKYTOYHOU aTTECTAINH
10 TUCIHUIUTMHE (MOIYJIIO):

1. baHK BOITPOCOB K DK3aMEHY.

4. OHEHOYHBIE MATEPHAJIBI JIUISA TPOBEJIEHUSA TEKYIIEI'O KOHTPOJISA U
IMPOMEXKYTOYHOM ATTECTAIIMH OBYYAIOIIUXCS O JUCHUIIJINHE
(MO YJIIO)

OueHo4HbIe MaTePUAJIbI JIs1 TEKYIIETr0 KOHTPOJISI YCIIeBaeMOCTH
- KOMIUIEKT BOIIPOCOB JUIst ompoca 1o aucuuruinae — 68 mr. ([Tpunoxenue 1);
- KOMIUICKT TE€CTOBBIX 3aJIaHuM 1o AuciuIuimae — 65 mT. (Ilpunoxenue 2).

OuneHo4yHble MATEPHAJIBI AJ15 IPOMEKYTOUHOM aTTeCTALUM
- KOMILJIEKT BOIPOCOB K 3K3aMeHy o aucuuiuinbae — 68 wr. (Ipunoxenue 3);
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[Tpunoxenue 1

KommiekT BOIIPOCOB IJIfl OIIPpOCa 10 TUCHUIIJIHHE

[lepedueHb KOHTPOJIHHBIX BOIIPOCOB Julsl OlleHKU Komrerenuuu (OITK-4):

Pa3nen 1. Buomexanuka

IlepBbiii 3akoH HpOTOHa [UIsI MNOCTYNATENbHOTO M BPALLATEIIBHOIO JBHUYKEHUS.
NueprHOCTE. Macca 1 MOMEHT HHEPLIUU.

Bropoii 3akoH HploTOHA 11711 OCTYIATENbHOTO M BpallareabHOro JBHKeHUs. Cuiia u
MOMEHT CHJIBL.

Kunernueckasi, moTeHIMaNbHAs W TOJHAS YHEPTUsl CUCTEMBI MPU MOCTYNATEIbHOM U
BpalIaTeIbHOM JABUKCHUU.

SBnstroTCS I OMOIOTMYECKUE CUCTEMBI TETIOBBIMU MalllHHAMU?

Pabora, npousBogumasi MbIILENH NPU U30TOHUYECKOM COKpAIlEHUU. TeronpoayKIus
IIpU MBIILIEYHOM coKpanieHuu. [lepBoe ypaBHeHue Xuia.

OCHOBHBIE 3aKOHOMEPHOCTH MBIIIIEYHOTO COKpaiieHus. Bropoe ypaBHenue Xusia.
Cyxoe u Bsi3KOe TpeHue Kak (hakTopbl, 0OecreynBaroliee IBUKEHNUE KUBBIX CYIIECTB.
YpaBHEHHE HEPA3PBIBHOCTH CTPYH.

YpaBHenue bepnysum.

. ITonbemnas cuina kpsuia. @opmyna XKykoBckoro.

Pa3gen 2. KosiedaTenbHble mpouecchl B 0M0J10T U

['apMoHnyeckue KoneOaHUsA: OINpelesieHe, OCHOBHBIC XapaKTEepUCTUKU, SHEPrUst
TapMOHUYECKUX KOJICOaHUH.

[apMoHMYecKHi  OCHMJIATOP, ypaBHEHHWE  TapMOHHUYECKOTO  OCHMJUIATOpPA B
MHTETpAIbHON U T epeHInanbHoi hopmax.

3aryxaronye KoiebaHus: onpesieieHue, NpuuuHa. YpaBHEeHHE 3aTyXaroluX KojaeOaHnui.
BrinyxieHHbie KoneOaHus, pe30HaHC.

Bonna, Buab! BOIH. DHEprusi BOJIHBIL.

[Tpunnune [oiirenca-@penens. Uatepdeperuns u qudpaxiys BOJIH.

3BYKOBBIE BOJIHBI, UX MPUPOJA, PACIPOCTPAHEHUE B PA3IUYHBIX cpeax. AKyCTUYECKUE
PE30HATOPBI, IPUHIUI UX IEHCTBUS.

OcHoBHbIE PU3NYECKHE XapaKTEPUCTUKHU 3BYyKa.

OcHoBHbIE CYOBKYTHUBHBIE XapaKTEPUCTUKH 3BYKA.

Bocnpusitre 3ByKOBBIX BOJIH CIYXOBBIM aIlllapaToM BBICIINX XMBOTHBIX, 3aKOH Bebepa-
dexHepa.

Paszgen 3. 'emogmHaMuka
BsskocTte Omosnormueckmx xuakocreil. WMmeanmpHass XUAOKOCTh. HBIOTOHOBCKHE U

HEHBIOTOHOBCKHEC ) KHMAKOCTH.

dusnueckue v Guznonornueckre GyHKIIMU KPOBU B OpraHu3Me. [ eMaTOKpUTHOE YUCIIO.
Bunosbsle 0cOOEHHOCTH.

3aBUCUMOCTh OOBEMHOW CKOPOCTH TMOTOKA YKUJAKOCTA B 3aBUCHUMOCTH OT €€ CBOWCTB,
FEOMETPUYECKUX IMApAMETPOB COCYIa W BEJIWYUHBI JICHMCTBYIOIIETO JIaBJICHUS.
VYpasuenue Ilyazens

JlamunapHoe u TypOyneHTHoe TeueHue. Yucino PeliHonbaca.



HOTCHHI/IaHBHaﬂ U KMHCTHYCCKAas SHEPTHUA KPOBOTOKA.

6. CucTomuuecKuii ¥ MHHYTHBIA OOBEM KpOBH. Peryisius [TOCTOSHHOIO O0BbEMA
HUPKYIUPYIOLIEH KPOBH.

/. HenpepbIBHOCTH TOKa KpOBH. BpeMst KpOBOTOKA.

8. Ilymscoas BoiHa. EE xapakTepuCTUKH.

9. ®OyukumonaneHas kiaccupuramus cocynos. Llyntupyromue cocymsl.  Cocyssl
conpoTtuBieHuss. OOMEHHBIE COCY/IbI (KAITUIUISAPHI).

10. dynknmonansHast KJ1acCU(pUKaus COCY/IOB. AMopTu3upyomnue COCY/IBL.

Cocynopacmnpenenenne. OxapakTepu30BaTh ¢ OMOPU3NISCKON TOUKH 3PCHHUS.

11.Pacnpenenenue KpOBSHOTO AaBJICHHUS 110 COCYUCTOM CHCTEME.

12. buo(usmka TpaHCKAMMUIPHOTO 0OOMEHa.

w N
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Pasnen 4. Ctpykrypa Omonojimmepos

@DaKTOpHbI, ONpPENEISIONE CTPYKTYPHBIE U (PYHKIIHOHAIBHBIE CBOMCTBA OMOJIOTHYECKUX
MaKpOMOJIEKYII.

B3aumopeiicTusi, o6ecreunBaroiiue BTOPUUHYIO U TPETUUHYIO CTPYKTYpY O€JIKOB.
CymuocTh TuApo(hOOHBIX B3amMoneicTBuil. X poib B (OPMHUPOBAHUU TPETHYHOH H
YEeTBEPTUYHON CTPYKTYpHI OelKa.

KoomeparnBaoe cBs3piBaHMe JIMTaHAoB. Ero Qusuonmormueckas poip Ha TNpUMeEpe
reMorIo0nHa.

Crpykrypa Ouonorndecknx MmemOpas. Mix ocHOBHBIE (DyHKIINH.

CyIIHOCTb KUAKOKPUCTATUINYECKON CTPYKTYPhI JTUIHUIHOTO OUCIIOA.

[Touemy Bozia cBOOOJHO MMPOXOAMT Uepe3 JUMUAHBIN 6HUCI0il MeMOpaHbI?

WuTerpanbHblie 6enku: uxX Guznonornyeckas QyHKIus.

®da30BbIe IEPEXO/IbI B JIUMTUIHOM OUCIOE MEMOpaHBI.

Pa3gea 5. [IpoHuniaeMocTs 1 TpaHcniopTHas (GyHKIMS OnomMeMOpaH.

Hudodysus. Onpenenenve. @akTopsl, BIAMSIONIMNE Ha MHTEHCHUBHOCTh TU(G(Y3HOHHOTO
noroka. 3akoH duka.

[TaccuBHbIl TpaHcmopT uepe3 MeMOpanbl. [loHstTne 00 snexrpoauddy3noHHOM
MOTEHIIHAJIE.

ITaccuBHEIH TPAHCIIOPT NOHOB Y€PEC3 CCICKTUBHBIC KaAHAJIBI.

ITaccuBHEIE MCM6paHHBIe NEPpCHOCUYUKH. X ocCHOBHBIE (I)I/I3I/IOJ'IOI“I/I‘-ICCKI/I 3HAYUMBIC
XapaKTCPUCTUKU.

AKTUBHBIM TpaHCHOPT uepe3 Ouojormueckre MeMmOpaHbl. YpaBHEHHUE aKTUBHOTO
TpaHCIOPTA.



6. ComnpsuKeHHBIN TpaHCIIOPT Yepe3 MeMOpany. OmpeneneHue, IPUMEpPBI.

7. DK30- U OHAOIUTO3 KakK AKTHUBHBIN TPaHCIIOPT KPYIIHBIX YaCTHII. Mexann3m
HCIIO0JIb30BAHUA SHCPIUH ATOD IIPH 3K30- U OHAOLUTO3C.

8. CO3I[3,HI/IC rpaivCHTa KOHIOCHTpaluu MMPOTOHOB B MUTOXOHAPHUAX U €r0 UCIOJIb30BAHUC
it pecunte3a ATO

Pasnen 6. buosnexkTpuyeckue sBJICHUS.

1. [ToHsiTHE O MOBEPXHOCTHOM, BHYTPUMEMOPAHHOM U TPAHCMEMOpPaHHOM MOTEHIHAIAX.
MexaHu3MBbI UX BOZHUKHOBEHHSI U (PU3HOJIOTUICCKOE 3HAYCHHE.

2. Ilorenmnman /lonana Ha MeMOpaHe MEPTBBIX KJIETOK.

3. PaBHOBecHbII noreHnuan bepumreitna. [IpeanonaraeMpiii MEXaHU3M BOSHUKHOBEHUS.
4. CrauroHapHbIM TOTeHIIMaN X0oMKKUHA, Xakcau v Karna.

5. Ilorennman aecTBrs. MexaHn3M ero BO3HUKHOBECHHS.

6. PacripocTpanenue noteHuyana AeUCTBUsS 110 HEPBHOMY BOJIOKHY. dusnonoruueckas poib
MHUEITUHOBON 000IOUKH.

7. CTpyKTypa U MEXaHU3M JIefiCTBUS CHHAIICA.
8. OTKpI)ITI/Ie HAaTPHUECBBIX U KAJIMECBBIX KaHAJIOB IIPU NPOXOKACHHUU IMOTCHIMAJIA IICﬁCTBPI?L
Pa3znen 7. buonornueckoe neiicreue MU BuauMoro 1 nHGPAKPaCHOTO AUATIA30HOB

1. VYcBoeHue JKMBBIMM TKaHSMU D3HEpruum HewoHusupytouiero OMU. Ha npumepe
¢dborocuHTE3A.

2. [lytu ucnonb30BaHus 3HEPruu nomioueHHoro SMU.

3. ®oTOXMMHYECKHE pPEeaKlUi, HHAYIUPOBaHHbIE ynbTpaduoneroM. Ha npumepe akrupanuu
BUTaMHHA /| ¥ pa3BUTHUSA KaTapaKThl.

4. Unaykuys OKUCIUTENBHON JECTPYKIIUHN OEIKOB YAbTPahUOTIETOM.
5. MHayKIus IepeKucHOTr0 OKUCIIEHUS JIMITUIOB YIBTPadHOIETOM.
6. CymHOCTh (POTOXMMHUYECKON PEaKIUH.

7. buomomuHecneHMs. Vcnonb30BaHHWE JIFOMMHECLEHIIMM B BETEpUHApUM U B
OMONIOTHUECKUX UCCIIEIOBAHUSIX.

8. XemummomuHecHeHnusa. Ee ncnonn3oBanne B OMOJIOrHUECKUX UCCIEI0BAHUIX.
9. 3akon Kuproda u Tpu cneacTBus U3 HETo.

10. TIonsite 06 abcomoTHO yepHOM Tene. 3akoHbl Ctedana-bonbivana, Buna, [onumpiaa-
Buna.

11. MonekynapHble MexaHu3Mbl Bo3aercTBUA MK-nu3nydeHus Ha )KUBbIE CUCTEMBI.



Kputepun oneHuBaHust yueOHBIX AEUCTBHUIM 00y4arOMIMUXCs MPU IPOBEOeHUU ONnpoca

OtmeTka Kpurtepuu onennBanus

OTIIMYHO 00y4Jaromuiicss 4eTKO BBIPaKaeT CBOIO TOUKY 3PEHHUS [0 PACCMATPHUBAEMBIM BOIIPOCAM, IPUBOAS
COOTBETCTBYIOIHE IIPHUMEPEI

XOpouIo oOyJarormuiicst 1OIyCKaeT OT/IeNbHBIC TOTPENTHOCTH B OTBETE

YAOBJIETBOPUTEIHHO oOyuarormuiicss 0OHapy>KHBaeT IPOOEITHI B 3HAHUAX OCHOBHOTO Y4€OHOTO M HOPMAaTHBHOTO MaTepHaa

HEYJOBJIETBOPHUTENIBHO o0yyaromuiicss 00HapyKHMBAeT CyLIECTBEHHbIC POOEIbl B 3HAHUAX OCHOBHBIX MOJIOKEHUIT AUCIMILTHHBI,

HEYMEHHE C MOMOIIBIO MPETIOAABATENS MONYIUTh IPABUIIBHOE PEIICHNE KOHKPETHOH MpaKTHUeCKOH
3amaun




[Ipunoxenue 2

KoMIIeKT TeCTOBBIX 3aIaHUI 110 JUCIHUILIMHE

TecroBble 3ananus Ui oueHkU komrereHuuu (OITK-4):

Pa3nea 1. Buomexanuka

1.MoXHO 7T paccMaTpuBaTh OMOJIOTHYECKHE CUCTEMBI KaK TETJIOBBIC MAIIMHbI?

A) Henb3s, NOCKONIBKY B HUX OTCYTCTBYIOT HarpeBarellb, XOJOAUIBHUK U pabodee Telo,
KOTOpOMY cOooOIIaeTcsi TerioBas 3Heprus. b) MoHO, MOCKOIBKY B OMOOOBEKTE, KaKk U B
TEIUIOBBIX MAalIMHAX, HCIOJIb3YIOTCS IPOLECChl, CONPSDKEHHbIE C BbIAEICHUEM Teria. B)
MOXHO, TOCKOJIIBKY OHMOOOBEKT TakKe SIBISCTCS IUKINYEeCKH paboTaromiel MammHou. [)
Henb3s, mNOCKOIBKY DSHEpPrus pacUICIUIEHUS BELIECTB, YCBAMBAEMbIX OpPIaHHU3MOM, HE
HCIIOJIb3YETCS HENOCPEACTBEHHO AJIsl COBEPIICHUS MEXaHUUYECKUX TPOLIECCOB.

2. Ha yto tparutcs 3Heprust AT® npu MbIIIIEYHOM COKpaIlieHUun?

A) Ha ykopouenuu axktuHoBoW HUTH. b) Ha ykopouenun mumosunoBoil Hutu. B) Ha
U3MEeHeHHe KOH(opMalMy roloBKM MUO3MHOBOM HUTH. ') Ha cHsTHe Gi10Ka MeX1y akTUHOM U
MHO3UHOM.

3. Yro Takoe cuia?

A) I'paguenT noreHuuanbHOU 3Hepruu. b) Mepa BHemHero Bo31eiCTBUS, BHI3bIBAIOIIETO
nepemeleHye tena wiM ero aedopmanuio. B) I'pagument mmnyneca. I') PabGorta, xotopyro
CIOCOOHO COBEPIIUTH IBUKYIIEECS TEIO.

4) Ilouemy y >KMBOTHBIX, JUIl KOTOPBIX Ba)kHa OBICTPOTA IEPEABUKEHUS, UMEET MECTO
NaJIbIEX0XK/IEHUE, a HE CTOIOXOKIeHUE?

A) Jlns yBenuueHUsT MOMEHTa CHJIbL, OTTaJKUBarolled Tesno or 3emin. b) s
yBEIMUYEHUS OOLIel [UIMHBI KOHeYHOCTH. B) i cMelieHus MBIIIEYHONM Macchl OIMKe K
Tynosuiny. I') J[inst yBenuueHus oiBUKHOCTH CyCTaBOB.

5) YBenuuuTcs U CKOPOCTh NEPEBUKEHUSI UETIOBEKA, €CJIM OH BCTAHET Ha Iajbllbl, a HE
Ha MATKY?

A) Hert, nockonpKy Iuie4o Cuiibl, OTTAJIKUBAIOLIEH OT 3eMiu, He yBenuuuBaercs. b) [a,
IIOCKOJIBKY JTy4YIllasi aMOPTU3aLUsl U MEHbILAsT yTOMJIIEMOCTD.

6) Yenosek mpouien | Kuwiomerp, BelAepKUBas AuMHY mara 70 ¢cM 1 4acToTy 2 1iara B
cekyHay. B omHOM ciydae oH ObLT B camorax, UMerOIUX Maccy 1,2 Kr KaxXJblid, a BO BTOPOM
ciydae — B kpoccoBkax 1o 400 r. Beicotra nogbema cTynHu B o0oux ciaydasx 12 cm. Ha ckonbko
OoJbllle PHEPTUU 3aTpaTHI yesloBeK B camorax? Jlins mpocToTsl OyfeM MpeacTaBisTh XOIbOY
KaK MOCTYIaTeIbHOE IBUKEHUE CTYITHH.

A) Ha 2,6 x/Ix. b) Ha 1,2 x/[>x. B) Ha 3,6 x/[x. I') Ha 1,5 k¢

7) Kakyro nnuHy mara ciieoBajgo Obl MMETh YEJIOBEKY B camorax u3 3aaaqdu Ne6, yToObl
3aTpaTUTh CTOJIBKO K€ DHEPrMM, CKOJIBKO M YEJIOBEKY B KPOCCOBKAax IpPH YCIOBUHU
BbIIEPKMBAHMSI OIMHAKOBOW CKOPOCTH ?

A)1,5mM.b) 1,8 M. B) 2,1 M. ') 3,0 m.

8) VY xuBOrO CcymiecTBa JIuHA KOHEYHOCTH IM. Xoapba B KakoM Temre OyaeT Ui HETO
HanOoJiee SKOHOMHOW Tpu anuHe mara He 6omee 40 cm. [jist mpoCTOTH KOHEYHOCTh CUHTATh
MPSAMOM, OAHOPOAHOM, OMMHAKOBOW TOJIILMHBI U HE THYLLEUCS.

A) 1 war B cexyHay. b) 0,7 maroB B cexkynay. B) 2 mara B cexkynay. I') 0,5 maros B
CEKYHLY.

9) JIBoe KMBOTHBIX OEr'yT ¢ OJJMHAKOBOM CKOPOCTHIO M OTMHAKOBOW JJIMHOM Iara. J{JIiMHbI
KOHEYHOCTEH Yy HUX TOXE OAMHAKoBble. OIMHAKOBBIE U MACChI KOHEYHOCTEW, HO Yy IEPBOrO
LEHTP Macchbl KOHEUHOCTU HAXOAMTCS B €€ CEepelHHe , a y JIpyroro — OMMKe K TYIOBUILY, Ha
paccrostHuM 1/3 [UIMHBI KOHEYHOCTHU OT TyJ0BHINIA. Bo CKONBKO pa3 mepBoe KUBOTHOE 3aTPATUT
OoJIblIIe YHEPTUH, YEM BTOPOE, MMPOOEKaB paBHOE ¢ HUM paccTosiHue?



A) B 1,5 paza. b) B 2 pa3a. B) B 4 paza. I') B 2,3 paza.
Paznea 2. KosebaresbHble mponecchl B 0M0JI0THA
1. Kakue xonebaHust Ha3pIBAIOT TAPMOHHYECKUMU?

A) Konebanus, npu KOTOPOM U3MEHEHHE KOJIEOMOIeics BETUYUHBI CO BDEMEHEM MPOUCXOAUT
no 3akoHy cuHyca: X=Asinet; b) KoneGanus, mpum KOTOpOM H3MEHEHHE KOJIEOIIOMICHCS
BEJIMYMHBI CO BPEMEHEM IPOUCXOIMUT IO 3aKOHY KocuHyca: X=Acosot; B) Konebanus, npu
KOTOPOM M3MEHEHHUE KOJICOIOIEHCsl BEJIMYMHBI CO BPEMEHEM IPOUCXOJUT 110 JIH0OOMY
nukiInyeckomy 3akony; I') Konebanus, mpu koTopeix aMIuTyaa (A) MEHSETCS B 3aBUCUMOCTH
ot Bpemen# (1) mo 3akoHy A= Kt, miu6o o 3akony A=-kt.

2) Kakum napamerpaM nponoplHyoHaibHa [OJIHAs SHEPrHsl FApMOHUYECKHUX KosleOaHni?

A) macce koneOrowierocs rpysa, KBajapary aMIUIMTYTbl KosieOaHMH, KBajpaTy 4acTOThI
KOJICOAHUH.

b) xBampary Maccel KOJICOIOMIETOCS Tpy3a, KBaJIpary 4YacTOThI KOJEOAHWU, aMIUIATYIE
koneOanuii. B) kBazpary amIunTyasl KosieOaHM, KBajpaTy Macchl KojeOurolierocs rpysa,
yactore kosebanuil. [') Yactore konmeGaHuii, Macce KoJeOMIOLIErocss rpys3a, aMIUIUTYIE
KOJICOAHUH.

3) Uto Takoe BbIHYKACHHbIE KoieOaHus?

A) KoneGanusi, MHIyLMpOBaHHbIC BHEIIHEH CHIION, 4YacToTa BO3AEUCTBHS KOTOPOM
coBmajiaeT ¢ coOCTBeHHOH uvacToTol Konebanuii cuctembl. b) Kosnebanus, oOycrnoBieHHBIE
MEepUOANYECKUMH BO3JeMcTBUsIMM BHewHed cuibl. B) KoneOanus, WHUIMMpPOBaHHbBIE
eIMHUYHBIM Bo3zaelcTBueM BHemHed cuibl. [') KomebGanus, B pesynbrare KOTOPBIX B
Kojie0areabHOE IBUKEHUE IPUXOAST Tella, CONMPUKOCAIOIINECs C KOJIEOIOIIENCs: CUCTEMOH.

4) Yto Takoe MaTeMaTHYECKUI MasTHUK?

A) Teno, coBepuiatoniee kojaedaHus Moj JeHCTBUEM cuibl TsbkecTu. b) MarepuanbHas
TOUKa, KOJIEOJNoIIasicsi Ha HeBecoMoil u Heaedopmupyemorr HuTH. B) Teno, coepmiaroriee
koje0aHust 1Mo ropMoHuuyeckomy 3akoHy. I') Temo, konebGmromeecss moa JecTBUEM CHIIBI
YIIPYTOCTH.

5) Kak Oyayr COOTHOCHUTBCS TIEPHOABI COOCTBEHHBIX KOJICOAHUU Yy CIETYIOIINX
MasiTHUKOB?

1) Koneunocts yenoBeka anuHoi 1m. 2) KoHeuHocTs MeaBens JIMHUAN 1M.

3) Konunocts Oeremora mnuHOW IM. 4) Koneunocts turpa mmuHodt IMm. Mel
paccMarpuBaeM KOHEYHOCTH C KOCTSMHM, MBIIIIAMH, KOXKEH, CYXOXKWIMSIMH M MPOYUMHU
3JIEMEHTaMHU.

A) 1=2=3>4.B) 1 >2 >3 >4. B) 1=2=3=4.1) 1 >2=3=4

6) Te >xe caMble KOHEUHOCTH, MPEJICTaBIECHHBIE TOJHKO KOCTHBIMHU CKEJIETaMHU.

A) 1=2=3>4. B) 1 >2 >3 >4. B) 1=2=3=4.T) 1 >2=3=4



7) KakoBa qyiiiHa BOJTHBI Y 3BYKOBBIX BOJIH 4acToTo# 3 K11, ecim ckopocTh 3Byka 330Mm/C?
A)5cm. B) 8cm. B) 11 em. I') 20 cm

8) KakoBa juiHa BOJHBI Y 3BYKOBBIX BOJIH yacToToit 40 xI.

A) 10 cm. B) 10 mm. B) 15,5 mm. I') 8,25 mm

9) DHeprus KakuX 3BYKOBBIX BOJIH BBIILIE U BO CKOJIBKO pas3:

1) Yacroroit 20 xI'n u ammutynoit 1 (400), 2) wactoroit 10 kI'n u ammuurynoit 10, 3)
yactoroi 40 k't n ammuntynoit 1. Yactoroit 50 xI'u u ammurynoit 2

A) 1:2:3:4=4:100:16:100. b) 1:2:3:4=4:100:100:16. B) 1:2:3:4=1:1:1:10.

I 1:2:3:4=1:10:5:2

Pa3nea 3. 'emogmHaMHKA

1.YTo Takoe uaeanbHask KUIAKOCTH?

A) XKuakocts, KoTOpasi HE CIOCOOHA COXPAaHUTH CBOIO (HOPMY, HO CIIOCOOHA COXPAHUTH
cBoii o0beM. b) Kunkocth, koTopast He 0071a/1aeT MMOBEPXHOCTHRIM HaTshkeHHeM. B) KunkocTs,
He 007a/1a011as BI3KOCTBIO U HE U3MEHSIoIas 00beM MoJ JeiCTBIEM BHEIIHETO JaBieHus. 1)
XKuakocth, HE cMaunBaroIlas HUKAKY0 TOBEPXHOCTb.

2. Yto Takoe BA3KOCThH?

A) CgoiicTBO Tekyuux Tel (KUAKOCTEM M Ta30B) OKa3blBaTh COMPOTUBIICHUE
MEePEeMEIICHUIO0 OJHUX WX 4YacTel OoTHOCUTeNnbHO Ipyrux.b) CBOHCTBO >XKuAKOcTel U ra3oB
COIIPOTHUBIIATHCS Cxaruto. B) CBONCTBO XKUIKOCTEW CMauMBaTh MOBEPXHOCTH TBEpIbIX Ted. I)
CBoiicTBO *uAKUX (Pa3 yMEHbIIATh 10 MUHIMYMa MOBEPXHOCTh KOHTAKTa C IPYTrUMH (a3zamu.

3. Uro Takoe Hpl0TOHOBCKasI AKUIKOCTH?

A) Cunonum uneanbHou kuakoctu. b) XKuakocts, k03(pduueHT BI3KOCTH KOTOPOH He
U3MEHSETCA OT CKOPOCTHU CJBHIa CIIOEB KUAKOCTU. B) JKuakocTh ¢ MUHMMANIBHOM BSI3KOCTHIO,
KOTOPOW B JIaHHBIX YCIOBHUSX MOXXHO mpeHeOpeub. ') JKuakocTe, B KOTOpOH cuia BSI3KOTO
TPEHHUS] TPONOPLHMOHAIbHA YCKOPEHHI0, KOTOPOE IOJy4YaloT CJIOM STOW KHUJIKOCTH IOJ]
JIEWCTBUEM CTOPOHHEU CHJIBI.

4. HopmanbHblil auamerp aopThl 3 c¢M. B pesynbrare maTojaoruyeckux MNpOIEecCOB OH
yMeHbIuiIcs 10 2,7 cM. Bo ckonbko pa3z Gosblryto paboTy Hajgo HpoJesaTh CEpALy, YTOObI
00bEMHAsI CKOPOCTh KPOBOTOKA OCTaBaJIaCh IIPEKHEN?

A) B 2 paza. b) B 3 paza. B) B 1,9 paza. I') B 1.5 pa3a.

5. [oduemy oT royona omyxaroT?

A) B cBs3u ¢ pa3BHUBAIONIMMCS BOCHAIUTENbHBIM MpoueccoM. b) B cBs3u ¢ mageHuem
OCMOTHYECKOIO JaBjieHHs B Iula3Me KpoBU. B) B cBA3M c ycuiieHHeM pacTSKUMOCTU
COEMHUTENIbHOTKaHHOTO Kapkaca. [)) B cBsf3um ¢ 3actroem KpoBHM B OOJBIIOM KpYry
KpOBOOOpaIIeHHUS.

6. Kakue KIMHMYECKHME CHUMIITOMBI XapaKTEpHBI JUIs HEJOCTAaTOYHON paboThl JIEBOTO
Keaynouka?

A) Oppiika. b) Otex HIkHUX KOHeuHOcTed. B) Otek nuiia u BepxHUX KoHedHocTel. )
PaccTpoiicTBo mamsTH.

7. Kakue KIMHUYECKHUE CUMIITOMBI XapaKTEPHbI JJIs1 CTEHO3a JIETOYHON apTepun?

A) Oppimka. b) Otex HxHUX KOHeyHOcTel. B) Otek nuia u BepxHux koHedHoctel. )
PaccrpoiicTBo namsTu.

8. Bsskocts kpoBu paBHa 5 wmllaec, uucino PeitHonbaca st kpoBu pasHo 1000,
IJIOTHOCTHh KpOBM mpumeMm paHou 1000 Kr/M°, paguyc aopTtel — 1,5 ¢M, CKOpPOCTH KpPOBH B
aopre — 0,5 m/C. Kakoii xapakTep HOCHUT TEUEHHME KPOBU B aopTe: JIAMUHAPHBIA MU
TypOyneHTHBIN?

A) namuHapHsbiil. b) TypOyneHTHBI.



9. Bsaskocte kpoBu paBHa 5 wmllaec, umcino PeliHonpaca mnga kpoBu paBHo 1000,
IUIOTHOCTh KpoBM npuMeM paBHoil 1000 K/, paauyc IUIe4eBOM aprepun — 3 MM,
MaKCHUMaJlbHasi CKOPOCTh Toka KpoBu — 0,2 M/C. Jlo Kakoil CTeneHu HaJo Mepexars apTepuio,
9T0ObI OBUIM CHBIIHBI TypOyneHTHble Hrymbl? Bynem cumrtarb, 4To 00BEMHAsi CKOPOCTh
KpOBOTOKA HE U3MEHSETCS.

A) no paguyca 2,1 mm. B) 1o panuyca 0,5 mm. B) no paguyca 1,5 mm. I') 1o panuyca 1,0
MM.

10. IlpuBoauT a1 MHTEHCHUUKAIUS pabOThl cepala K YBEIUUYCHHIO CKOPOCTH JBIKCHHUS
KpoBH 1o Kanwuisipam? U nouemy?

A) IIpuBOANT, MOCKOJIBKY YBEIUUUBAETCS 00BbEMHAst CKOPOCTH KPOBOTOKA.

b) He mnpuBoauTt, NOCKOIBKY H3-3a HaJIM4YUsl B KPOBU (DOPMEHHBIX DIEMEHTOB
COIPOTHUBIICHHE KPOBOTOKY, IPU YBEJIIMYEHUH €TO CKOPOCTH, PE3KO BO3PACTALT.

B) He mnpuBoauT, MOCKOIBKY IOCTOSIHCTBO CKOPOCTH KpPOBOTOKAa IO KamHJUIIpam
(GU3MOIOrMYECKH Ba)KHO JUISI NMPOTEKaHWs OOMEHHBIX IPOLECCOB. YBEIUYEHHE OOBEMHOMN
CKOPOCTH KPOBOTOKA KOMITEHCHPYETCSI 32 CUET BKIIFOUCHHS B MPOIIECC KPOBOOOPAIICHHSI HOBBIX
KalMJUISPOB.

[') He npuBOIMT, MOCKOJBKY IOCTOSIHCTBO CKOPOCTH KPOBOTOKA IO KaMJUIApam
(GU3MOIOrMYECKH BaXKHO JUISI NMPOTEKaHWs OOMEHHBIX IPOLECCOB. YBEIMYEHUE OOBEMHOMN
CKOPOCTH KPOBOTOKA KOMIIEHCHPYETCS 32 CUET HCIIOJIb30BAaHMSA KPOBSHBIX JIEHO: CEJIC3EHKa,
MICYCHb.

Pa3nen 4. Ctpykrypa 0M0OnoJIMMepoOB.

1. Hanmnuwme o-crivipanu win B-CTPyKTyphl BO BTOPHYHOM CTPYKTYpe OelKa OmpeneNstoTCs:
a) B 000MX CITy4asiX KOBAJICHTHBIMU CBSI35IMU;

0) B IEpBOM Clly4ae HOHHBIMHU, BO BTOPOM — T'HIpO(OOHBIMU;

B) B 000MX Cllyyasix — BaH — JIep — BaaJIbCOBBIMU B3aUMOJICHCTBHUSIMU;

') B 000uX ciy4yasX — BOJOPOIHBIMH CBS3SMHU.

2. rupo@oOHbIE B3aUMOIEHCTBUS ITO:.

a) JlucriepcuoHHbIE B3aUMOJICHCTBUS MEKAY HETIOISIPHBIMH MOJIEKYJIaMHU;

0) JIroOble MEXMOJIEKYIIIpHBIE B3aUMOAECHCTBUS MEX /1Y HETIOISIPHBIMU MOJIEKYJIAMU;

B) Iporecc, 00yCIOBICHHBIH B3aUMOJICHCTBUSAMHI MEX/1y MOJIEKYIaMH TOJISIPHOTO
pacTBOpPUTEIS, BCIEICTBUE KOTOPBIX HEMOJSPHBIM MOJIEKYJIaM TEPMOJMHAMUYECKH BBITOTHO
coOparbcst BMeCTe, 00pasys CTPYKTYPY ¢ MUHMMAJIbHOM MJIOLIA/IbI0 KOHTAKTa C MOJISPHBIM
PacTBOPUTEIIEM.

3. DHepruto ruapoGOOHBIX B3aUMOICHCTBUI MOXKHO OMIPEICIUTD:

a) usMepuB AG B mporecce coOMpaHusi paCTBOPEHHOTO B BOJIE JIMIKA B MOHOCIION Ha
MTOBEPXHOCTHU BO/JIBI;

0) u3mepuB paboTy, HEOOXOAUMYIO IS PACTATUBAHUS JIMITUIHOW MOHOCIIOMHOM IJICHKH,
M3MEHHB €€ TUIONIA/Ib Ha BETHUnHY AS;

B) U3MEPUB U3MEHEHHE TEINIOEMKOCTH BOJIbI, B KOTOPOIl paCTBOPEH JIMIIUA 10 U MOCIIE
TOT0, KaK OH cOOepeTcs B IUIEHKY Ha MOBEPXHOCTH BOJIbI, YAIHUB MOCIIEIHION0 Mepes
U3MEpPEHUEM.

T') pe3ynbTaT, MOJIY4YEeHHBIH B (B) ClielyeT YMHOXKUTh Ha Benu4uuHy Temmneparypsl (K), mpu
KOTOPOH MPOBOAWINCH U3MEPEHMUS.

1) pe3ysbTaT, MOJTYYeHHbIHN B (T) cJIe1yeT B3sTh CO 3HAKOM MUHYC.



4. Pezynbraramu ruipoOOHBIX B3aUMOACHCTBUH SABISIOTCS:

a) BBIMAJICHUE POCHI U3 TYMaHa;

0) oOpa3oBaHMe Karemb )KUpa B MOJIOKE MIPH [UTUTEIILHOM CTOSHUY;
B) pacTBOpPEHUE XKHpa B CIHUPTE;

T') paCTBOPEHHE KHpa B OCH3UHE.

5. DHEepPruto MEeXMOICKYISIPHBIX B3aUMOJICHCTBHM B JIMITHUIHOM MOHOCIIOE Ha
ITOBEPXHOCTH BOJABI MOKHO U3MEPUTH:

a) M3MEpUB PadOTY, HEOOXOUMYIO JUTSl PACTITUBAHUS JTUITHIHON MOHOCIIOWHOMN TUICHKH,
M3MEHUB €€ IUIOIIA b Ha BENMUYUHY AS;

0) MOMECTHUB 3Ty IUICHKY B HU3KYIO TEMIIEPATypy, B KOTOPOU MOCIEAHSISI HAXOAUTCS B
KpUCTa/indeckoi (hopMe U ONpeesuB YAeIbHYIO TEIUIOTY ILIaBICHHUS,

B) CpaBHHUB PabOTy, HCOOXOAUMYIO ISl PACTATHBAHMS JIMITUTHON MOHOCIOWHOW TICHKH,
M3MEHUB €€ IUIONIAIb Ha BeIMYUHY AS Ha MOBEPXHOCTH BOJABI M HA MOBEPXHOCTU CIUPTA.

6. Vcrionp3ys OUCIONHYIO JIUNUIHYI0 MEMOpPaHy, MOXKHO U3Yy4aTh:
a) pu3HUeCcKue CBOMCTBA MEMOPAHBIL;

0) NPOHMLIAEMOCTh MEMOPAHBI JJIs1 Pa3IMUHBIX BEILECTB;

B) DJIEKTPUUECKHE XapaKTEPUCTUKH MEMOPAHBI.

7. KoonepatuBHOE CBA3BIBAHUE JINTAHIOB JTO:

a) 00pazoBaHUE KOOPAMHALIMOHHOW CBSA3H MEXAY MaKpOMOJIEKYION U JIMTAaH/I0M;

0) o1Ha MaKpPOMOJIEKYJIa CBSI3BIBAET CPa3y HECKOJIBKO JIUTaH/IOB;

B) CBSI3bIBAHUE OJTHOTO JIMTAHJa C MAKPOMOJIEKYIONH U3MEHSET KOHCTAHTY CBSI3bIBAHUS IS

JIPYTUX.

8. IlentuaHas cBs3b:

a) ABJSIETCA NPOLYKTOM I'MIpoin3a. B cBs3M ¢ 3TUM 0OpaTHas peakuys BO3MOXKHA;

0) He ABJIsIeTCs MPOAYKTOM ruApon3a. B cBs3u ¢ aTM oOpaTHas peakiiys HEBO3MOXKHaA;

B) SIBJIIETCSl MPOAYKTOM IOJUKOHAEHCAMU ¢ oOpa3oBaHueM Bojabl. OOpaTHas peakius
ecTh ruiponu3. OHa UMeeT BBICOKYIO HEPTUI0 aKTUBALlMU U UJIET B MPUCYTCTBUH (DEPMEHTOB:
IIENICUHA, TPUIICHHA.

Pa3gea S. IIponunaeMocTs ¥ TpaHCOPTHAsA (GyHKIHMSA OMoMeMOpaH.

1. AKTUBHBIM TPAHCIIOPTOM 4Yepe3 OMOIOrHYeCKue MEMOPaHBI SIBIISIETCS:

a) 10001 TpaHCHOPT, TPeOYIOIIKI 3aTpaT YHEPTUH;

0) TPaHCIIOPT, HETIOCPEACTBEHHO OCYIIECTBISIEMBIN MEPEHOCYMKOM, SIBIISTFOIIIUMCS
AT®-azoi1:

B) TPAHCIIOPT, OCYILIECTBIISIEMBIN 3a CUET SHEPTUH JIPYTroro mnpoiiecca.

2. [TaccuBHBIN TpaHCHOPT NMPOTUB I'PaJUEHTA KOHIIEHTPAIUH:

a) HEBO3MOJKEH;

0) BO3MOXEH 3a CUET SHEPTHH JIPYroro MpoIecca;

B) BO3MOXEH, €CJIM OH IPUBOJIUT K YBEJINYEHHUIO SHTPOIINH;

') HEBO3MOXKEH B ClTyyae HEMTpaIbHBIX MOJIEKYJ, BO3MOXEH, €CIIH MOJIEKYIIbI HECYT
ANIEKTpUYECKui 3apsia (MoHbI). Ecin anexkTpruieckuil MoTeHIMAIl IPEBOCXOIUT
OCMOTHYECKUH.

3. TpancnopT 3JIEKTPOHOB MO IEMHU NMEPEHOCAa B MUTOXOHIPUSX BO3MOXKEH JI0 TEX
op, MoKa:

a) Bech iy AJI® Oynet pecunrtesupoBan 10 ATD;

0) B MaTpUKC HE HAYHET 3aKaYMBATHCS KaIbIUii;



B) Pa3HOCTb MOTEHIMAIOB, co3iaBaeMas nporonamu (ApH) He ypaBHOBECHUT
Pa3HOCTh MOTEHIMAJIOB B IIETH ITEPEHOCA AIEKTPOHOB;

4. TlpumeHeHHe pa3o0IIUTENeH OKUCIUTEIBHOTO (POChHOPHINPOBAHHS,
YBEITMYMBAIOIIUX MPOTOHHYIO TPOHUIIAEMOCTh MEMOPAHBI:

a) CIOCOOCTBYET MPEKPAIIICHHUIO IbIXaHHS;

0) CIOCOOCTBYET YCHJICHUIO JIbIXaHUS;

5. [IpumeHeHne 6II0KATOPOB IETH MEPEHOCA AIEKTPOHOB:

a) CIIOCOOCTBYET MPEKPAIICHUIO JIbIXaHUS;

0) ciocoOCTByeT npekpaieHuto pecuare3a ATO:

B) He OyneT cnocoOcTBOBaTh cHIXKeHUIO (ApH) Ha BHyTpeHHel MeMmOpaHe;

r) He Oyzer cnocoOCcTBOBaThH CHIDKEHUIO (ApH) Ha BHYTpeHHEW MeMOpaHe, a,
CJIEJIOBATENIbHO, HE CHU3UTCS pecuHTe3 ATO.

6. CyIHOCTh aKTUBHOI'O TPAHCIIOPTA IPOTUB I'PaJIM€HTa KOHLIEHTPALMHA COCTOUT B
TOM, 4TO:

a) B cllyyae TpaHCIIOpTa MOHOB, Oaroaps MpoLeccam, CBsI3aHHbIM €
ucnonp3oBanrneM AT®, nepeHocunk npruoOpeTaeT MPOTHBOMOIOKHBIN 3apsi, a Ha
IPOTUBOIOIOKHOW CTOPOHE MEMOpaHbl BHOBb CTAHOBUTCSI HEUTPAJIbHbIM;

0) B 1o0aBieHHE K (a): €ClIi IEpeHOCUMas MOJICKYJIa HeHTpalibHasi, TO, Oaromxapst
AT® — 3aBHCHMBIM IPOIIECCAM, CBS3aBILUICS C HEH EpeHOCYNK IpuodpeTaeT
ANIEKTPUYECKUH 3apsi/i U UAET Yepe3 MEMOpaHy 10 3JIEKTPO-OCMOTUYECKOMY IPAaTUCHTY;

B) nnpu ruzpoausze AT®, npenBapuTenbHO CBA3aHHONM EPEHOCYMKOM, KOH(pOpMaLUs
MIOCJIETHETO U3MEHSIETCS TaKUM 00pa30M, YTO KOHCTAHTA CBSI3bIBAHMSI IEPEHOCUHKA C
MIEPEHOCHMBIM BEIIECTBOM IOBBIIIACTCS HAa TOH CTOPOHE MEMOpaHBI, /1€ KOHLIEHTpaLHs
BellecTBa HU3Kas. [Ipu nepeHoce BemiecTBa Ha APYryro CTOPOHY MeMOpaHsbl (T1e ero
KOHLIEHTpAIMsI BHICOKAsi) KOH(pOpMalys CTAHOBUTCS M3HAYAIbHOM, a KOHCTaHTa
CBA3BIBaHMUS HU3KOM. Morekyrna BemecTBa OTCOEANHSETCS.

7. MakcumalibHas pa3HuLa KOHIEHTPALUi, KOTOpasi MOXKET ObITh TIOCTUTHYTA NPU
aKTUBHOM TPaHCIOPTE:

a) K1/K,=C,/Cy, tae K; 1 K; — KOHCTaHTBI CBSI3bIBAHUS MIEPSHOCYHKA 110 OJHY U
Apyryto ctopoHsl MeMOpanbl, C1 1 C; — KOHIIEHTpALMU IEPEHOCUMOTr0 BEIECTBA MO
COOTBETCTBYIOIINE CTOPOHBI MEMOPAHBI;

0) mpezen ckopocTu conpsbkeHHOM peakuuu Vo = AjV1/Ay tae A — XxuMudeckoe
CponCTBO, V — CKOPOCTh peaklivu. Pa3HuIla KOHIEHTpalUi ONpeAessieTcs COOTHOLUIEHUEM
1moTokoB A1V 1 AV,

8. Ilon nelicTBUEM KakoW CHIIBI TPOUCXOAUT U dy3us?

A) B3aMMHOTO OTTaJIKUBaHUsI MOJIEKYI;

b) rpaguenta nquddy3MoHHOTO MOTEHIIMANA;

B) pa3zHocTH XMMHYECKUX MMOTEHIIMAJIOB;

I') moGoit cuitbl, MPUBOAIIEH K BOSHUKHOBEHUIO BHEITHETO J1aBJICHUS.

9. Uemy nponopuruoHaIbHO OCMOTHYECKOE JIaBlieHuEe?

A) KoHnieHTpaum MoJiekys B pacTBOpPE;

b) CymmapHOl KOHLIEHTpallUM HMOHOB U HEIUCCOIMUPOBAHHBIX MOJIEKYIT B
pacTBoOpe;

B) KonuieHTparnuu Boabl;



I') JaBnenuto, co3paBaeMoOMy CTOPOHHUMH CHCTEMAaMH.

10. Tloxm neiicTBueM KakOW CHIIBI OCYIIECTBIISICTCS BXOJI HATpUsi B KIETKY W3
BHEKJICTOYHOU Cpeibl?

A) B pesynbrare akTHBHOTO TPaHCIIOPTA;

b) B pesynbrare obnerdyennoi nuddy3uu mocpeacTBOM MEPEHOCUNKA;

B) B pesynbrare naccuBHol quddy3un yepe3 MeMOpaHHBIC CIIOH;

I') B pesynbrare maccMBHOIO TpaHCHOpPTa 4depe3 crnenuduueckrue mMemOpaHHbIE
KaHaJbl.

11. Ha uro tparurcs sneprus AT® npu s3ngounrose?

A) Ha nokanpHOE pa3pyiieHue KIECTOYHONH MeMOpaHBI, BCICICTBUE YETO KPYITHBIC
MOJIEKYJIBI MOTYT IPOHUKHYTh BHYTPb KJIETKH 10 I'PAJAUEHTY KOHIICHTPALIUH;

b) Ha usmenenue koHpopmanuu GEKOB, OCYIIECTBISIONINX ABMKEHNE MEMOPaHbI;

B) Ha cunre3 ¢depmMeHTOB, OCYIIECTBIAIOMIUX JH3UC MEMOpPaHHBIX CTPYKTYp,
BCJIE/ICTBUE YETO KPYMHbIE MOJEKYJIbl MOTYT IIPOHUKHYTh BHYTPb KIETKU MO TPAIUECHTY

KOHICHTpAIH.

Pa3znes 6. buodnekrpuyeckue siBjeHHS.

1.Hem oOycioBieHa pa3HOCTh IOTEHLUUAIOB MEXIy IOBEPXHOCTBIO MEMOpaHbl U
OKpYXarouien cpemoi?

A) Pa3HOCTBIO B KOHIIEHTpallMM MOHOB MO 00€ CTOpOHbI MeMOpaHbl. b) 3apsikeHHbIMU
rpynmnamu OeJKOB M TOJIMCAXapHI0B Ha TIOBEPXHOCTH MeMOpaHbl. B) 3apsokeHHbIMH TrpyrmaMu
0eKoB BHYTpH KJeTKH. I') Pa3HOCTBIO KOHIIEHTpaLuii KaJiusi BHYTPU U BHE KIJIETKH.

2.YT10 Takoe JOHAHOBCKUH IMOTEHIIMAN M B KaKUX KJIETKaxX OH HaOmromaeTcs?

A) IoreHnuan, ycTaHaBIMBAIOMIMNACS MEXy MEPTBOM KJIETKOW M OKpyXKarollel cpenoil,
IpU YCJIOBHUM, YTO MeMOpaHa NIpOHHUIaeMa JJIsi MEJIKUX HEOpPraHM4eCKMX HOHOB, HO HE
IIPOHUIIaeéMa JJIsi KPYNHBIX MOJIEKYJ HECYIUX »JJeKTpuueckue 3apsansl. b) Ilorennman,
YCTAHABIMBAIOIIMICSA MEXAY KIETKOM M OKpPYKalolled Ccpeaod, Ipu YCIOBUH, YTO
OKpyXarolasi cpena He colepkuT HoHbl Harpus. B) IloTeHuwman, ycTaHaBIuBaroImuiics
BCJIEJICTBUE PAa3HOCTU KOHLEHTpalMi Kajausi BHYTpH U BHe kieTku. [) [loteHuman mexny
BHEIIHEN M BHYTPEHHEH CPeJON KJIETKH, BOZHUKAIOIIUN B MOMEHT IPOXOXKIEHUS MOTEHLMANa
NEUCTBHUS.

3.IToueMy TOBEPXHOCTHBIM MeMOpaHHBIN HNOTEHIMAaJl BO BHYTPUKJIETOYHOH U
BHEKJICTOYHOH cpene yOBIBae€T C pacCTOSHUEM B JECATKH Pa3 MHTEHCHBHEE, YeM BHYTPH
MeMOpaHbI?

A) Wz-3a Oompmieit BsizkocT MemOpanbl. b) WM3-3a MeHbiiel ausnekTprUuecKoit
npoHunaeMoctu MemOpanbl. B) I3-3a paznuuHOro MOHHOTO cocTaBa MO 00€ CTOPOHBI
MeMOpansl. [) U3-3a Toro, 4To KOHIIEHTpAIMs HOHOB B MEMOpaHE MHOTOKPAaTHO MEHbIIIE, YEM B
OMBIBAIOLLIEH €€ Cperie.

4.Yem 00ycioBieHa pa3HOCTh KOHIIEHTpAIMi MOHOB MEXIy BHYTPHU- U BHEKJIETOUHOMN
cpenoi?

A) HanuuueM BHYTpH KJIETKH O€JIKOB, MMEIOIIMX 3apsykeHHble rpynnbl. b) [leiictBuem
AT®-a3 u wu30UparesbHOW NPOHULAEMOCTBIO MEMOpaHbl JUIsl Pa3IMYHBIX HOHOB.  B)
WckmounTenbHO pa3uyHONM MPOHUIIAEMOCTHIO MEMOpPaHbl Ui Pa3IMYHBIX HOHOB. I)
Wnynmmmu BHYTpH KJIETKH OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIMH IIPOLIECCAMH.

5.Yem unaynupyercs NoTeHIuaN JeicTBUS?



A) Jenonspuzanueid MeMOpaHbl CBBIIIE HEKOTOPOTO TOPOroBoro ypoBHA. b)
Hapymenuem neiictBust AT®-a3. B) Hapymenue nponuiiaeMmoctn MeMOpaHbl sl XJIOpUaa U
IIPOYMUX aHUOHOB. ') OTKpBITHEM KaJMEBBIX KAaHAJIOB.

6. Uem 00ycCIIOBIIEHO MU3MEHEHHE NTOTEHIMAlIa HA MEMOpaHe KJIETKHU C OTPULIATEIbHOIO Ha
IIOJIO’KUTEJIbHBIN B MOMEHT NPOXOXKIEHUS Ccliaiika?

A) IToToxoM MOHOB XJ10pa U3 MeMOpaHbl BO BHELIHIO cpeay. b) [lorokom noHOB HaTpus
BHYTpb KieTku. B) IloTokom wnoHOB kamusg w3 KiaeTku. [) VI3MeHeHHEM CTpPYKTypbl
MeMOpaHHBIX OCJIKOB.

7.1louemy mMOTEHIMAT IEUCTBUS PACIPOCTPAHSAETCS 10 HEPBHOMY BOJIOKHY?

A) MW3-3a TOKa, BO3HHKAIOIEro B akcomaasMme. b) MW3-3a mocienoBarenbHON
JENOISIpU3alMi COCEHUX YYacTKOB, YTO CONPSDKEHO C OTKPBITUEM HATPHUEBBIX KaHAJIOB. B)
N3-3a ToKa, BO3HUKAIOIIETO MEXY ACTONSIPU30BAaHHON MeMOpaHOU 1 OKpyxaromiei cpenoi. ')
W3-3a TOKa, BO3HUKAIOIIETO MEX/Y JEHOIIPU30BAHHBIM Y4aCTKOM MEMOpPAHbI U aKCOTUIa3MOiA.

8. Uto obecrieunBaet cuHarc?

A) MexmeMOpaHHBI KOHTAaKT JABYX BO30ynMMbIX KieTok. b) Ilepemauy sHeprum
MIOCPEICTBOM MHAYKTHUBHOIO pe3oHaHca. B) MoHHBINM TpaHCcopT Mexay IByMs KieTkamu. 1)
AKTHUBHBIN TPAHCIIOPT.

9.Kak BbIcBOOOKJaeTCsl HEMpOMEIMaTop U3 CHHATUYECKUX MTy3bIPHKOB?

A) B pesynabrare npo0osi My3bIpbKOB MOJ JAEUCTBUEM DPA3HOCTU MOTEHIHUAIOB MEXIY
pe- U MOCTCHHAaNTH4Yecko wmemOpanamu. b) B pesynbrare akTUBHOro TpaHCIOpTa B
CHHaNTUYeCKyl0 1enb. B) B pesynbrare Kkackaga IpoOLIECCOB, HHIYLMPYEMBIX
NOTEHIIMAI3aBUCUMbIM BBIXOIOM Kanbliusg B HuTomuiasmy. [') B pesynsrare sHiouuTosa,
IIPOUCXOISALIET0 HAa TOCTCUHANITUYECKON MeMOpaHe.

10. Kakyro (pyHKIMIO B HEPBHOM BOJIOKHE BBINOJIHSAET MUEJINHOBAsA 000J104YKa?

A)  VYckopser mnpoxoxkaeHue HepBHOro ummyibca. b) Ilpenoxpanser BOJIOKHO OT
MexXaHHuecKux noppexaeHuil. B) O6ecneunBaer nuranue BosiokHa. [') [Ipenoxpanser BoiokHO
OT YpPE3MEPHOU AEMOJISIPU3ALINY.

Pa3gen 7. Buosornyeckoe gericreue MU BuaumMoro 1 nHGPaKpacHOro AUANA30HOB.

1. B uem cymnHocts abcopbunu MU BemectBom?
a) Ilepexon anekTpoHa B BO3OYKIEHHOE COCTOSIHHME 3a CUeT IHepruu kBaHta OMU; 0)
pa3orpeB BEIECTBa; B) paccesHue (POTOHOB; I') MPEJIOMICHHE U MHOTOKPAaTHOE OTPaKEHUE.

2. Yrto Takoe JIOMUHECLIEHIIA?

a) TeIUI0BOE CBeueHMHe; 0) r3((heKTUBHOE OTpaKEHUE MAJAIOIIETO CBETA; B) MEPEXO]T AIICKTPOHA
13 BO30YX/IEHHOTO COCTOSIHUS B OOBIYHOE C BBICBOOOXKI€HUEM U30BITOYHOM SHEPTHH B BUIE
kBaHTa DMMU; r) BbIOMBaHME IEKTPOHOB € IOBEPXHOCTH BellecTBa noj aeicrsueM OMU.

3. Iloyemy kuBBIE TKAHU HEMPO3PAYHbI JAJI1 BUIUMOIO U YIbTPadHOIETOBOrO U3TyUEHHUs, a
JUISL PEHTTEHOBCKOTO — IIPO3payHbl?

a) MOTOMY, UTO >KUBbIE TKAHU COCTOSIT U3 JIETKUX JIIEMEHTOB; 0) S3HEpPIHsi pEHTT€HOBCKOTO
KBaHTA MPEBBIIIAET PA3HUILYy SHEPTUH MEXAY IEKTPOHHBIMU OPOUTAISIMU B MOJIEKYJIE
BEIIECTBA; B) IOTOMY, UYTO PEHTT€HOBCKUI KBaHT cllabee KBaHTa BUJUMOTO U
YIbTPa(UOIETOBOTO U3IyUEHHSI; T') TIOTOMY, YTO PEHTTE€HOBCKOE U3JIy4YeHHE IIPU
B3aUMOJICHCTBUH C BEILIECTBOM MHIYIIUPYET XapaKTEPUCTUUECKOE U3ITyUEHNE.

4. Tlouemy KOCTHasi TKaHb JIydIlle BCETO BU/IHA Ha PEHTICHOBCKUX CHUMKaX?
a) [Toromy, 4To OHa NydIie abCOpOUPYET PEHTTEHOBCKOE H3ITYYCHHE; 0) MOTOMY, YTO KOCTHAs
TKaHb BCTYIAET B OTOXMMHUUECKYIO PEAKITHIO MO/ BO3/ICUCTBUEM PEHTTEHOBCKOTO KBAHTA; B)



IOTOMY, UTO KOCTb TBECpAas; F) MOTOMY, YTO 3JICMCHTHI, CJIaratolmuc KOCTh, JTy4UIlIC PAaCCCUBAIOT

PEHTTEHOBCKOE U3TyYEeHHE.

5. KakuMm MeTonoM Jrydiie JUarHoCTHPOBATh ITHEBMOHUIO?
a) pearreHoM; 0) Y3U; B) cnupomerpueii; ) COD.

6. Kakum MeTomoM nydilie IMarHOCTHPOBATh JEPEKT CeplIeuHON MePEropoaKu?
a) Y3U; 0) pentren; B) OKI'; r) ayckynabramueii.

7. Kak npoucxoaut murpamus suepruu nornomieanoro MU B potocucreme?
a) 3a CYeT CO3JaHUs [TOTOKA SJIEKTPOHOB; 0) 3a cUeT nepeayu 1o Henu SHepruu KoineOaHus
AJEKTPOHOB, MHYLIMPOBAHHOTO MOMIOMIEHHBIM KBaHTOM DMU; B) 3a cueT moToKa HOHOB,
MHIYIUPOBAHHOTO CHHKEHHEM MIPOHUIIaeMOCTH OnoMeMOpaH noj neiicteueM OMU; 1) 3a cuer
pa3pbiBa BOJOPOTHBIX CBSI3EH B MOJIEKYJIaX OCIKOB.

8. YTo Takoe XeMUJIFOMUHECLICHIIN?

a) cBepxciiadoe CBEUCHWE, BO3ZHUKAIOIIEE IMPH PEKOMOMHAIIMKA MOJIEKYJ CBOOOIHBIX

panukanoB; 0) cBeUeHHE, BbI3BAHHOE JIOKAJIbHBIMHU PAa30rpeBaMy MPU XMMUYECKOM peakluu; B)
CBEUEHHUE, WHIYLMPOBAHHOE DJHEpPrued MOIIOUIEHHOro BemectBoM OMUM u  umeromee
OOJIBLIYI0, Ye€M HHAYLMpPYIOIIEee W3IydeHUE, JJIMHY BOJIHBI; TI') CBEYEHHE, CBSI3aHHOE C
TOPMOKEHUEM 3JIEKTPOHOB B BELIECTBE.

Kpurepun oueHnBanus y4eOHbIX 1eHCTBHH 00yYAOLIUXCS NPU MPOBEIACHUH

TECTUPOBaAHUSA

Pesynbrar TecTupoBaHMs OLEHUBACTCS 110 MPOIEHTHOM IIIKalle OLIEHKH.
Kaxaomy oOydaromeMycsi MmpeniaraeTcss KOMIUICKT TECTOBBIX 3aJaHUM, KOJIHYECTBO

KOTOpbIX IIpupaBHuBaercs K 100%:

OtmeTka Kputepum oueHnBanus

OTJIMYHO 6ombire 85% MpaBUIBHBIX OTBETOB
XOPpOLLIO 66-85% 1npaBHITEHBIX OTBETOB
YIOBJIETBOPUTEIBHO 51-65% mpaBUIBHBIX OTBETOB

HEYIOBJIECTBOPUTEIILHO

MeHble 50% NpaBUIBbHBIX OTBETOB




[Ipunoxenue 3

Kommiekr BOIIPOCOB K 3K3aMEHY 10 TUCHUIIJINHE

Bompock! k 3auery s oueHku komnereHuuu (OITK-4):

Pa3nea 1. Buomexanuka

1.IlepBelii 3akoH HplooTOHa Ui DOCTYNarelbHOIO M BPAIIATEIBHOIO JBUKEHMUS.
WNuepTrHOCTE. Macca 1 MOMEHT MHEPLIUU.

2.Btopoii 3akoH HproTOHa [UIsi IOCTYNareabHOro U BpalllaTeIbHOro ABkeHus. Cuia u
MOMEHT CHJIBI.

3.Kunernueckasi, HOTEHI[MAJIIbHASA U IIOJHAsl SHEPTUs CUCTEMBI IIPU MOCTYNATEIBHOM U
BpAILIATEIILHOM JIBHYKCHHH.

4. SIBnstoTCS T OMOJIOTUYECKHE CUCTEMBI TETUIOBBIMU MAIllIMHAMU ?

5. Pabora, mpou3BoarMasi MbIIILEH TPU N30TOHUYECKOM COKpalleHUH. TermnonpoayKuus
IIpU MbIIIEYHOM cokpauieHuu. [lepBoe ypaBuenue Xuia.

6. OcHOBHBIE 3aKOHOMEPHOCTH MBILIEYHOTO COKpaleHus. Bropoe ypaBHeHne Xua.

7. Cyxoe 1 BSI3KO€ TPEHHUE KaK (PaKTOpbl, 00ECIIEUNBAIOIIEE TBI)KEHUE KUBBIX CYIIECTB.

8. YpaBHEHUE HEPA3PBIBHOCTH CTPYH.

9. YpaBuenue bepnymu.

10. ITonpemuas cuna xkpouia. @opmyna JKykoBckoro.

Paznea 2. KosebaresabHble nponecchl B 0M0JI0T U

l.'apmonnueckue konedaHUs: ONpEAEIECHUE, OCHOBHBIE XapaKTEPUCTUKU, JHEPIUsd
rapMOHMUYECKUX KOJICOAHU.

2.'apMOHMYECKHII  OCUMJUIATOpP, ypaBHEHME TapMOHMYECKOIO  OCIWUISATOpAa B
MHTErpabHON U TuddepeHnnanbHoi popmax.

3.3aryxaromue kojiebaHus: onpesesieHne, NIpUIrnHa. YpaBHEHHE 3aTyXaloInX KoJIeOaHuu.

4. BeIHYX/1IeHHbIE KOJIeOaHUs, pE30HaHC.

5. BonHa, BUJIbI BOJIH. DHEPTHs BOJIHBI.

6. Ilpunuuns! toitrenca-dpenens. Murepdepenims u audpakuys BOJIH.

7. 3ByKOBBIE BOJIHBI, UX MIPUPOJIA, PACIPOCTPAHEHUE B PA3IMUHBIX cpeax. AKyCTHUECKHE
PE30HATOPBI, MPUHLIUI UX JEHCTBUSL.

8. OcHOBHBIE (hr3UUYECKHE XapaKTEPUCTUKH 3BYKA.

9. OcHOBHBIE CYOBKYTUBHBIE XapaKTEPUCTUKHU 3BYKA.

10. BocmpusiTue 3BYKOBBIX BOJIH CIIYXOBBIM aIllaparoM BBICIINX JKUBOTHBIX, 3aKOH
BebGepa-Dexnepa.

Pazgen 3. 'emonmHaMuka
1.Bs3kocTh OMOJIOTHUECKUX KUAKOCTEW. HMmeanpHas KUAKOCTH. HBIOTOHOBCKHE U
HCEHBIOTOHOBCKHEC KUIAKOCTHU.

2. @usnyeckue U Quanonorndeckue (PyHKIUU KPOBU B OpraHusMe. leMaToKpuTHOE
yucno. Bunossie oco6eHHOCTH.

3. 3aBUCUMOCTh OOBEMHOU CKOPOCTH IMOTOKA KUJAKOCTH B 3aBUCHUMOCTH OT €€ CBOWCTB,
TFeOMETPUYECKUX MapaMeTpPoB COCyAa M BEJIWYUHBI JEHCTBYIOIIETO [aBi€HHs. YpaBHEHHUE
[Tyazenns

4. JlamunapHoe u TypOyneHTHoe Teuenue. Yucno PeitHombaca.



5. IloTeHimanbHast 1 KHHETHYECKAasi SHEPTHUS KPOBOTOKA.

6. Cucronmuueckuii W MUHYTHBIH OO0BEM KpoBU. Perymsauus mocTosHHOro o0bEMa
LUPKYITUPYIOLIEN KPOBH.

7. HenpepbIBHOCTB TOKA KPOBU. Bpems KpoBOTOKaA.
8. IlynbcoBas BosHa. E€ xapakTepuCTHKH.

9. OynknuoHanbHas kiaccuukamus cocynoB. I[llyntupyromume cocynasl. Cocysl
conportuBieHus. OOMEHHBIE COCY/BI (KAMILISPHI).

10. ®yHKMoOHANBHAS — KIacCH(PUKAIUSA  COCYIOB. AMOPTH3UPYIOIIME  COCY/IBI.
Cocynopacnpenenenue. OxapakTepu3oBarh ¢ OMOPU3NYECKON TOUKU 3PCHHUSL.

11. Pacnipenenenuie KpoBSHOIO JaBJIEHUS 110 COCYAUCTOM cucTEME.

12. buodwusuka TpaHCKAMHJUIAPHOTO OOMEHa.

Pa3nen 4. Ctpykrypa 6monojimmepon

1. dakTopsl, ONpenessone CTPYKTYpHbIe U (PyHKIIMOHAIbHbBIE CBOMCTBA OMOIOTMYECKUX
MaKpPOMOJICKYIL.

2. B3aumopaeiicTBus, 00eceunBaroIe BTOPUYHYIO U TPETUUHYIO CTPYKTYpY O€JIKOB.

3. CymHocTth THAPOPOOHBIX B3auMoAeUcTBUI. VX poiib B POPMUPOBAHUHN TPETHYHON U
YEeTBEPTUYHON CTPYKTYpHI OelKa.

4. KoormepaTuBHOE CBSI3bIBAHUE JHraHnoB. Ero ¢usmonoruyeckas pojb Ha IMpPHUMEPE
reMorIoouHa.

5. Ctpykrypa 6nonorunyeckux Memopan. MIx 0oCHOBHBIE (D)YHKITUH.

6. CymHOCTb KUIKOKPUCTAIIIMYECKOH CTPYKTYPBI JTUMUIHOTO OUCIIOL.

7. Ilouemy Boga cBOOOIHO MPOXOIUT Yepe3 JIUMUIHBIN O1CcI0oi MeMOpaHb1?

8. nTerpanbHble 6enKu: ux puznosorunyeckas QyHKIuUs.

9. ®a3oBble nepexoabl B JIUIUAHOM OUCIIOE MEMOpPAHBI.

Paznen 5. [IponuniaeMocTs U TpaHcopTHas QyHKIMS OMoMeMOpaH.

1. Juddys3us. Onpenenenuie. Gakropsl, BAUSIONME HA UHTEHCUBHOCTH JAU(P(PY3MOHHOTO
noroka. 3akoH duka.

2. TlaccuBHblil TpaHcmopT dyepe3 MemOpanbl. [lonstne 00 snexTpoauddy3noHHOM
MOTEHIIHAJIE.

3. IlaccuBHBIM TPAHCIIOPT HOHOB Y€PC3 CCICKTUBHBIC KaHAJIbI.

4. TlaccuBHble MeMOpaHHBIE MEPEHOCYHKH. VX OCHOBHbBIE (DM3MOJIOTMYECKH 3HAYMMBbIE
XapaKTEPUCTHUKU.

5. AKTHBHBIA TpaHCHOPT dYepe3 OHoONOrMYeckre MemMOpaHbl. YpaBHEHHE aKTUBHOTO
TPaHCIOpTA.

6. ConpshkeHHBIN TpaHCTIOPT Yepe3 MeMOpaHy. OnpeneneHue, IpuMepsbl.

7. DOK30- W DSHIONMTO3 KAaK AaKTUBHBIM TPAaHCIOPT KPYIHBIX YacTHUL. MexaHusm



ucnoab3oBaHus sHeprun AT® mpu 5K30- U SHAOLUTO3E.

8. Coznanue rpagueHTa KOHIICHTPAIMH IPOTOHOB B MUTOXOHAPUSAX M €r0 UCIOJIb30BaHHE
it pecunte3a ATO

Pa3gen 6. buosnexktpuueckue sBIEHUS.

1. [TonsiTe 0 MOBEPXHOCTHOM, BHYTPUMEMOPAHHOM U TPAaHCMEMOPAHHOM MOTEHIIMaaXx.
MexaHU3MBbl UX BOZHUKHOBEHHS U (PU3UOJIOTHYECKOE 3HAYCHHE.

2. [Norenrman Jlonana Ha MeMOpaHe MEPTBBIX KIIETOK.

3. PaBHOBecHbIN noTeHnyan bepumreiina. [Ipennonaraemplii MexaHu3M BO3HUKHOBEHHS.
4. CrauroHapHbIM TOTeHIIMAN X0oMKKUHA, Xakcau u Karna.

5. Ilorenman aeiicTBrsa. MexaHU3M €ro BOSHUKHOBEHUS.

6. Pacnipoctpanenue noTeHIana AeUCTBYsI 110 HEPBHOMY BOJIOKHY. DH3HOIOTHYECcKast POJib
MHUEIINHOBOM 000JIOUKH.

7. CTpyKTypa 1 MEXaHU3M JCICTBUS CUHAIICA.
8. OTKpBITHE HATPUEBBIX U KAJIMEBBIX KAaHAJIOB MPU MPOXOKICHUH IMOTEHIIMAA T1CUCTBUA.
Pasnen 7. buonoruueckoe aeiicteue DMU BUAMMOTO U MHGPAKPACHOTO JHAITAa30HOB

1. VYcBoeHue JKMBBIMM TKaHSMU D3HEpruum HewoHusupytouiero OMU. Ha npumepe
¢dorocunTE3A.

2. Ilytu ucnonbs30BaHus 3HEpruu noromensoro SMU.

3. ®oToXUMHUYECKUE PEaKLUH, MHIYIUPOBaHHbIE ynbTpaduonaeroM. Ha npumepe akTuBaiuu
BUTaMUHa /| 1 pa3BUTHUS KaTapaKThl.

4. IHtyK1IMsl OKMCIMTENBHON AECTPYKIMH OEIKOB YABTPa(hUOIETOM.
5. IHAayKIus IepeKUCHOTO OKUCIIEHUS JIUMUIO0B YIBTPapHOIeTOM.
6. CymHoCTb (POTOXMMHUYECKON pPEeaKIUH.

7. buomomuHecneHus. Mcnonp30BaHME JIFOMMHECUEHUMH B BETEPUHAPUM U B
OMOJIOTHUECKUX UCCIIEIOBAHUSIX.

8. XemmntomuHecueHys. Ee rcnonb3oBaHie B OMOJOTMYECKUX UCCIEJOBAHHSIX.
9. 3akon Kuproda u Tpu ciencrTBus u3 Hero.

10. Tonsite 06 abcomoTHO YepHOM Tene. 3akonbl Ctedana-bonpivana, Buna, [onumpina-
Bwuna.

11. MOJ'ICKy.TI}IpHBIC MEXaHU3MbI BO3ACHCTBUA I/IK-I/BJIY‘-ICHI/IH Ha )KUBBIC CUCTCMBI.



Kpurepun oueHuBanusi yueOHbIX JeiicTBHA 00y4arouuxcsi NP MPOBeJIeHUH IK3aMeHa

OrMmerka Kpurepuu ouenuBanus

BEITIOJTHEHBI BCE BUIBI YIEOHOH paboTHI, MPEeayCMOTPEHHBIE YIeOHBIM IIaHoM. O0yJaromuics
JIEMOHCTPHPYET COOTBETCTBUE 3HAHMH, yMEHUI, HABBIKOB IIPUBEICHHBIM B TAOIHLAX MOKA3aTeNsIM,
OTJIMYHO ornepupyeT MPUOOPETEHHBIMH 3HAHUAMH, YMEHHUSIMH, HABBIKAMH, IPUMEHSCT X B CUTYaIHAX
MOBBIIIEHHOH CIOXHOCTH. [IpH 3TOM MOTYT OBITH NONYILEHBl HETOYHOCTH, 3aTPYAHCHUS IIPH
HepeHoce 3HAHUH 1 yMEHUH Ha HOBBIC, HECTaHAAPTHBIC CHTYaLlUH.

BEITIOJTHEHBI BCE BUABI YIEOHOH paboTHI, MPpeayCMOTpeHHbIe Y4eOHBIM ITaHoM. OOydaromuiics
JIEMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHUH, HABBIKOB IIPHUBEACHHBIM B Ta0IHLAX ITOKa3aTeIsIM,
XOpOIIIO orepupyeT MpUoOPETEHHBIMH 3HAHUSMH, YMEHHSIMH, HABBIKAMH, IPUMEHSET UX B CTAHAAPTHBIX
curyarusix. I[Ipy 5ToM MOTYT OBITH TOMYIIEHB! HE3HAYUTENLHBIC OLTMOKH, HETOYHOCTH, 3aTpy/-
HEHUs IIPH TIEPEHOCEe 3HAHUH U YMEHHI Ha HOBbIE, HECTAH/IAPTHBIE CUTYalNH.

HE BBITIOJIHEH OJIMH WU 00Jice BUAOB yUeOHOU pabOThI, MPEIyCMOTPCHHBIX YICOHBIM IJIAHOM.
OOyuaromuics IEMOHCTPUPYET HEMTOJHOE COOTBETCTBHE 3HAHMI, YMCHHUN, HABBIKOB MPHUBCICHHBIM B
YIOBIETBOPUTEILHO TaOIHUIIAX TOKA3ATENISIM, IOMYCKAKOTCS 3HAYUTEIbHBIC OIUOKH, POSBISCTCS YaCTHUHOE OTCYTCTBUC
3HaHUI, YMEHHA, HABBIKOB IO PSITy MTOKa3aTeleil, 00yJIaronIuiicss UCTIBITHIBACT 3HAYNTEIHHEIC
3aTpyJHEHUS [IPU ONIEPUPOBAHUH 3HAHUSAMHU U YMEHUAMH IIPU UX IIEPEHOCE HA HOBBIE CUTYAIlNH.

HE BBINIOJHEHBI BUBI y4eOHOH paboTHI, IPEAyCMOTPEHHbIE YICOHBIM INTAHOM, IEMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHMH, yMEHHH, HABBIKOB IIPHUBEICHHBIM B TaONUIIAX MTOKa3aTeNneH,
HEYIOBJICTBOPUTEIFHO | JOITYCKAIOTCS 3HAYNTEIbHBIC OIIHUOKH, MPOABIAETCS OTCYTCTBUE 3HAHUH, YMEHHH, HABBIKOB I10
GonbIeMy psiIy TOKa3aTenel, 00yJaromuiicst HCTIBITBIBAECT 3HAYNTEIbHBIC 3aTPYAHCHHS TIPH
OTEePHPOBAHUY 3HAHUSAMH U YMEHISIMU IIPU MX TIEPEHOCE Ha HOBBIE CUTYallHH.
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