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OEJIEPALIUA
deaepanbHOE rOCyapCTBeHHOE Glo/pKkeTHOE 06paszoBaTe/IbHOE YUpeX/ieHHe
BbicuIero obpazoBanus
«MOCKOBCKasi rOCYiapCTBEHHAsI AKaieMUsl BeTePHHAPHOH MeJUIMHBI U
ouorexnoniorum — MBA umenn K.U. Ckpabuna»

YTBepXAaL;,

Hpoperg‘dp o y‘i;eﬁg-lon pabore wu
MO/ )KHon nomd‘rm(et

«29» A 25r.

Kacpedpa
Paduobuonozuu u 6uogusuku umenu akademuka A./l.benoea

PABOYAS ITPOI'PAMMA JTUCITUTVTAHBI

«buodusmuka»

CneuuaabHOCTh
06.05.01 BrourxeHepusi U buonHpopmaTHKa

IIpo¢uib NOATOTOBKH
BuounkeHepust 1 6uonH(popMaLMoHHbIH aHamus B ATTK

YpoBens Boiciiero ofpasoBanuns
crieaanTerT

Gopma obyuennn:  ouHas

roj npuema: 2025



PABOYASI TIPO'PAMMA JIMCUHMIUVIMHBI (MO/IY/IsI) COCTABJ/IEHA HA
OCHOBAHMMU:

- ejiepa/IbHBIN rOCYAAapCTBeHHbIN 06pa3oBaTenbHbIN cTaHAapT Boiciuero obpasosanus (PI'OC
BO) no cneipansHoctd 06.05.01 Buomtpkenepuss ¥ 6uounpopmatuka (crieupanurer),

yTBEPXKAEHHBIH npuKasoM MunucrepcTsa obpaszopanns W Hayku Poccuiickont desepaipu ot
«12» asrycra 2020 r., perucTpaiMoHHbIid Ne 973.

- 0CHOBHO# npodeccHoHanbHOM 0bpasoBare/lbHON NporpaMmsl 10 crietaibHocTH 06.05.01
«BuonrkeHepus U GMOMHPOPMATHKAY.

PABPABOTUYMKM:
3aBeayronuii kKadeapo E.B.KpukyHoBa

(GonxcHocmb) %odnuc:;/ﬁma) (PHO)
Tpodeccop %/)7// B.1O. Tutos
(donxcHoCMb) /6 % nucb, dama) (®HO)

PELIEH3EHT:
JoueHt Kadeapsl
WMMYHOJIOTHH %

buorexnonorun POy
BO MI'ABMub — MBA
umenn K.M. Ckpsbuna,

K.0.H., IoLIeHT // K.60.H. E.A. CMupHOBa

(OonxcHoCMb) (nodnucwk, 0ama) (PHO)

PABOUYASI TIPOTPAMMA [JAUCLIMIUIMHBI (MOAY/IS)) PACCMOTPEHA WM
O/IOBPEHA:

- Ha 3aceanuu Kadeapsl Paguobuonoruu u buodusmku uMeHu akagemuka A.Jl. Benosa

IIporokon 3aceganus Ne 02_0 ot «Q3 wle /O 2025 .

3aBeayroumi Kadeapoi /%A/ E. B. KpukyHosa
(OondicHOCMb) (tr/(o::?/, dama) (®HO)
CH

- Ha 3aceaHny YueOHO-MeToruyecKoh KO # (haKy/IbTeTa 300TeXHO/IOTHH U arpobusHeca
I[1poTokosn 3aceaanus Ne ot «f »

Ipeaceparensh KOMHCCHHA

(OonzcHoCcmb) (nodnuck, dama) (PHO)



COTJIACOBAHO:

HauanbHuK yuebHo-
METO/JHYECKOr0 yIPaBIeH!s

w

T.B. Jlenexuna

(doaxcHocmb)

PyxkoBoauTens cekropa
opraHusaumu yueGHoro
npouyecca YMY

(noonucn, dama)

Y

(PHO)

E.J1. 3aBbsinoea

(doaxcHocms)

[lekan ¢daxkynbreTa
300Te€XHOMOTHH M arpobusHeca

(no%a,, dama)

n/@f%f/“’ ‘%

(DUO)

A.A. Bacunner

(BonxncHoCcmb) (noonuce, aama/ é (PHO)
JlMpeKTop yrnpaBieHus H.A. MockeuTHHa
6ubmMoTeuHOM M U3AaTeIbCKOM
AeSTeTbHOCTH _
(donxcHocms) (nodnuck, 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 KOMIIETCHIINS

5. 3.e. — 3a4eTHas eANHUIIA

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

7. PII1 — paboyast mporpamma JuCIUILUIMHbI

8. ®OC — poH]1 OIIECHOYHBIX CPENICTB

9. CP — camocrosTenpHas padoTa



1. HEJIb JUCIUITJINHDBI:

[lempr0 OCBOEHMS AMCUMILIMHBI SIBJIIETCS. O3HAKOMIJICHHE CTYIAEHTOB C
OCHOBHBIMH (PM3WYECKUMHU TPUHLIUNAMHU (YHKIIMOHUPOBAHUS OHOIOTMYECKHUX
CUCTEM.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

06.05.01 buounkenepuss u 6monHpopmatka, npopuins buonHxkeHepus u
ouonnpopmarmonnbiii ananmu3 B AIIK (ypoBenp Bbicmiero oOpa3oBaHMS:
cnerpaymteT) aucnuininHa b1.0.11 «brodusnkay OTHOCHTCS K 00S3aTelbHOM
YacTH MEPBOro OJIOKa.

Jlns u3ydeHus AAHHOW JUCIHMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUSA H
HABBbIKH, (POPMHUPYEMbIE TPEAIICCTBYIOIIUMH TUCITUTUIMHAMU: OMOIOTHS, XUMHUS,
aHaTOMMsL, 300JI0THSl.

Jucuunnuna «buodusuka» sBisercss 6a30BOM i1 U3YyUEHUs AUCLUIIINH:

6I/IOI/IH}KCH€pH}I OMOJIOTHYECKUX CHCTEM.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUS 110

JAAUCIHUIIVIMHE, COOTHECEHHbBIX C UHANKATOPAMU
JOCTUXKEHUAMU KOMIETEHIUNI

N3ydyenue paHHOW JUCHUILIMHBI

HarpaBlieHO Ha (opMUpoBaHUE Y

00y4Jaronuxcsi KOMIETEHIIUU (-1ii), TPEeACTaBICHHBIX B Ta0I. 1

Tabmuma 1.

HHaHI/IpyeMHC pe3yJIbTaThbl

oOy4yeHUs MO AUCUUIUIMHE (MOIYIIO),

COOTHCCCHHBIC C MHAUKATOPaMH JOCTUKCHHA KOMHGTGHHHﬁI

Ne Kox u HauMeHOBaHHe
n/n KOMIETEeHINH

Kon u nHaumeHoBanue
HHIAMKATOPA A0CTHKEHUS
komnetenuun (MIK)

Pe3yJIl)TaTLI oﬁyqemm mo IUCHUIJINHE

OIIK-4. Crocoben
HCIIONB30BaTh B
npo¢eccCruoHaANEHON
IEeATEILHOCTH METOMBI
peleHus 3a1a4 ¢
MPUMCHECHUEM
COBPEMEHHOTO
00opynoBaHus NpH
pa3paboTKe HOBBIX

1 TEXHOJIOTHUH U
HCITOJIE30BAaTh
COBpPEMEHHYIO

npodeccuoHaIbHYIO
METOIOJIOTHIO ISt
IIPOBEIEHUS
3KCHepHM6HTaHbeIX
HUCCIIEIOBAaHUN U
HWHTEPIIPETAIIH UX
pe3yaBTaToB

U/-1onk.4. 3HATH: TEXHHUYESCKHE
BO3MOXXHOCTH COBPEMEHHOTO
CIeLHaIN3UPOBAHHOTO
000pyIOBaHNs, METOIBI PELICHHS
3a1a4 mpoQecCHOHATEHON
JIeSITETEHOCTH

3HaTh: (U3MYECKHUE IPHHIUIIBI COBPEMEHHBIX
O61o(U3NYECKNX METOJJOB HCCIICAOBAHUS U
YCTPOHCTBO COOTBETCTBYIOIIEH COBPEMEHHON
anmaparypsl

WUA-205k.4- YMETD: IPUMEHSTD
COBpEMEHHbIE TEXHOJIOTHH,
BKJIIOYast IU(PPOBBIC, K METObI
HCCJIEIOBAaHNH B
npo¢eCCHOHANBHON
JIeSITETEHOCTH,
WHTEPIIPETUPOBATH MOJTYYCHHBIC
pe3yabTaThl

YMeTh: paborarh ¢ OMOIOTHUECKUMA OOBEKTaMH,
a/ICKBAaTHO AKCITIYyaTHPOBATh COBPEMEHHYIO
anmaparypy Uit OMo(pH3MIECKIX UCCIIET0BaHHH

WU -30pk.4. BnageTs: HaBbIKamMu
PpaboTHI CO CTIEMAaTH3HPOBAHHBIM
000pyIOBaHHEM IS peaTU3AIHN
MOCTABJICHHBIX 3aJ1a4 [IPH
MPOBEICHUY HCCIIEIOBAHUH U
pa3paboTKe HOBBIX TEXHOJIOTHIA, B
TOM 4HCIIe HU(POBBIX

Bnaners: HaBbIkaMu pabOThI C COBPEMEHHBIM
71a00paTOPHEIM 000PYyIOBaHHEM




4. OFbEM U CTPYKTYPA JJUCHUILINHBI

OO6mwmit 00beM TUCHMIUIMHBI (MOIYIISI) COCTaBIsACT 4 3a4eTHBIX eauHwmIl, 144 yaca.

Ounast popma

Bup yaeOHoit paboTh Bcero, gac. cemectp
4
O0mmii 00beM ANCHUIITHHBI 144 144
KonTakTHas paGora (ayauTopHas): 74,65 74,65
JIEKIIAN 36 36
3aHATHS CEMHUHAPCKOTO THIIA, B TOM YUCIIE: 36 36
[PAKTUYECKHUE 3aHSATHUSI, BKIIOUAsk KOJUIOKBUYMBI 18 18
7a00paTOpHBIE PAbOTHI 18 18
JPYTHE BUIbI KOHTAKTHOM paboThI 2,65 2,65
CamocTosiTe/IbHAst paboTa 00y YA IIMXCS: 51,35 51,35
U3y4CHUE TEOPETHUECKOTO Kypca 30 30
BBINTOJHEHUE AoMainHuX 3aaanuid (PT'P, pemenne 3anay, pedepar, scce u apyroe) 15 15
IToaroroBka KypcoBoii pabOTHI - -
JPYTHE BUJIbI CAMOCTOSTENLHOI paboThI 6,35 6,35
IIpoMeKyToYHAS ATTECTAMS: 18 18
3a4eT - -
3a4eT ¢ OLIEHKOU - -
JK3aMEH + +
JPyTHE BUJIBI TIPOMEKYTOUHOMN aTTECTAIINH - -
5. COAEPXKAHUE JUCHUIIJIUMHBI (MOAYJIA)
5.1. Pa3gesibl AMCHMILVIMHBI (MOXYJIfA):
Ounas dopma
3aHATHS CEMUHAPCKOIO THIA,
N vac.
pasiena HaumenoBaHue pa3nena Jexmun, Commapss CP, HIAK
aac. NPAKTHYECKH TpakTHRYMBL | yac.
JadopaTopHbIe
€ 3aHATHSA U
padoThbI
ap.
OIlK-4.1.1;
1. buomexannka 5 2 2 7 OIlK-4.2.1;
OIlK-4.3.1
OIlK-4.1.1;
5 KonebarenbHble 5 2 5 7 OIK-4.2.1.
MPOILECChl B OMOJIOTHH. OIMK-4.3.1
OIlK-4.1.1;
3. I'eMmonunaMuka 5 2 2 7 OIIK-4.2.1;
OIlK-4.3.1
OIlK-4.1.1;
4, CTpyKTypa 6HOTIOTIMEPOB 5 2 2 7 OIIK-4.2.1;
OIlK-4.3.1
OIlK-4.1.1;
5 [Iponuniaemocts u 5 2 5 7 OITK-4.2.1.
TPAHCIIOPT Y€PEe3 OIIK-4.3.1




OmoMeMOpaHbI
buosnexkrpuueckue 8.3 OIlK-4.1.1;
6. | aBieHHus. 5 4 4 é OIIK-4.2.1;
OIlK-4.3.1
Bbuonornueckoe
JefcTBrE OMU OIlK-4.1.1;
7. BUJIUMOTO u 6 4 4 8 OIIK-4.2.1;
UH(PPAKPACHOTO OIlK-4.3.1
JTNAIa30HOB
51,
Hroro: 36 18 18 35

5.2. Conep:xkanne TUCHUNIMHBI (MO1YJIs1) 0 BUAAM 3aHATHIA

JIeKIIMOHHBIC 3aHATUS

HaumenoBanue
Ne
asgena
pa3aena pasi Tema nekuuu Oo0bem, yac.
a AMCUHUILIMHBI
(momyJist)
I[I/IHaMI/IKa MOCTYNATEJIbHOI'O U
1 buomexanuka. | BpamiareabHOro ABWKEHMS. JIokoMouus B BonE U 5
Ha cyiie. buodusuka MBIIIEYHOTO COKPAICHHSL.
Kone6arensu KoneGarensHble mponeccsl B OnocucremMax, Bocipusarue
3ByKa. 3akoH Bebepa — ®exnepa. OpraHsl BOCHPHUITHS U
2 bl MPOIECCHI B 5
BOCIPOM3BEICHHS 3BYKa Pa3IMYHbIX 4acToOT. [I[puMeHeHe
Guosnoruu. YIBTPa3ByKa B BETEPUHAPHH
Peonornueckue cpoiictBa kpoBH. IloreHnuanbHas u
KUHETHYECKas JHEPrHs MEXaHH4YEeCKOTO IBH)KCHHS KpPOBH.
3 I'eMoguHamMuKa | Pactipenenenrie  KpOBSHOTO —JaBIEHHS 1O  COCYMHMCTOM 5
cucreme. OCMOTHYECKOE U THIPOCTATHYESCKOTO JIABJICHHI B
TPaHCKaWILIAPHOM OOMEHe.
4 Crpykrypa DakTOpHI, OTIPEENAIONINe CTPYKTYPY OenKoB.. DU3MKO- 5
OnomoMMepoB XHUMHYECKHE CBOMCTBA MEMOPaHHBIX OSJIKOB M JIUITHIOB.
ITpoHuIaeMocT Buodu3snyeckie 0CHOBBI IPOHUIIAEMOCTH MeMOpaH.
b ¥ TPAHCIIOPT Buodu3zika macCHBHOTO M aKTHBHOTO TPAHCIIOPTA.
5 Heo0OxonuMele ycItoBHsI CONPSKEHHS TOTOKOB Yepe3 5
1epes MeMOpany. [IpHHIHIHATEHBIC MEXaHU3MBI ITOBPEXKICHHS
OromMeMOpaHbI 6uoMeMOpaH.
MexaHu3MBI BO3HHUKHOBCHUC
QJICKTPUYCCKUX TIOTCHUHAJIOB HaA KICTOYHBIX
buosnextpudec | MemOpanax. IloTeHmmanm TIOKOS W TTOTCHITHAI
6 KHEC SABJICHUA. ):[eﬁCTBHH. PaCHpOCTpaHeHI/IC noreHuuajaa 110 5
HCPBHBIM BOJIOKHAM. BI/IO(i)I/I3I/IKa CHUHANTHYECKOH
nepeaaqn. DIEKTPUUECKUE OPTaHbl PhIO.
BzaumopneiictBue OMU ¢ OnooOvekTamu.
Bbuonorunyecko
N Ilormomenne wu paccesHue kBaHTOB OMMU.
e JIEVCTBUE
SMHU [Monsipuzammst ceera. 3akoH Maioca. CreneHb
7 nmonspm3anuy. 3akoH bproctepa. OnTuueckn 6
BUAUMOI'O u
AKTHUBHBIC BCIICCTBA.
nH(ppakpacHor

O JUaIra3oHOB

TeruioBoe n3MyvYeHUE U €ro NPUMEHEHHE B
OMOIOTHH 1 BETEpUHAPHUH.




Hroro: 36
IIpakTHYecKkue 3aHATHS
HaunmenoBanne
Ne
paszena
paszaen Tema 3aHATHS, KPATKOE COECPAKAHHE O0bem, uac.
a AUCIMILIHHBI
(MomyJist)
JluHaMMKa ITOCTYNaTeIHHOTO U BPAIaTeIbHOTO
IBIDKEHHs. Pa3BUTHE TOKOMOTOPHOM KIUH B 9BOJIIOIINHL.
1. bromexanuka. pHOit dyi 2
Jloxomonus B Bozie U Ha cyie. bruogusuka MpImeyHOro
COKpAIIIEHUSI.
lapmonnueckue komeGaHus. DHEprus KoieOaHUH.
Bonnsl. ITpunnun Troiirenca-@penens. DHeprus BOJHBL
Komne6ateabHbI Wnrepdpepentms 1 mudppakmus. Crosgas BosnHA. buenus.
2 e IIDOIECCHl B 3BykoBBle KonmeOanus. Ormpenenenue. Pacnpoctpanenue 2
' pon 3ByKa B pa3lMYHBIX cpepax. Bocmpusarue 3Byka. 3akoH
Ouonoruu. Bebepa — dexmepa. Dodexr [ommepa. Oprass!
BOCIIPOM3BEJICHUS 3BYKa Pa3IMUHBIX JaCTOT. DXOJNOKAIMs B
JKMBOTHOM Mupe. [IprMeHeHne ynsTpa3Byka B BETepHHAPHN
VYpaBHeHUE HEpa3pbIBHOCTH, ypaBHeHHE bepHymiu.
Cuna Bs3koro TpeHms. Ee 3aBHCHMOCTH OT CKOPOCTH.
HproTOHOBCKast M HEHBIOTOHOBCKAas JKHIKOCTH. BimsiHue
(OpPMEHHBIX 3JIEMEHTOB KPOBH HAa €€ PEOJOTHYecKHe
3. T'emonuHamuka cBoiictBa. YpaBHenue Ilyaseiinsa. IloreHumansHas U 2
KHHETHYeCKasi SHEepPrusi MEXaHHYEeCKOTO JIBIDKCHHS KPOBH.
PacripeneneHne KpOBSHOTO JaBICHWS IO  COCYAHMCTOM
cucreme. OCMOTHYECKOE M THIPOCTAaTHUECKOTO JaBJICHHH B
TPaHCKAMMILISIPHOM OOMEHE.
daxTopsl, onpenensIonye CTPYKTypy 0enKoB.. dusuxo-
XHUMHYECKUE CBOICTBA MEMOPAHHBIX OSJIKOB U JIMITUJIOB.
4 CrpykTypa KoBaneHTHbIE, HOHHBIE, HOH-AUIIONIBHBIE, TUIOJb- 2
' GuomnonumepoB JUTIONBHBIE U THAPOo(oOHBIe B3anMonelcTBus. [lepBuyHas,
BTOpPHYHAS U YSTBEPTUYHAS CTPYKTypa Oenka.
Crpykrypa bmomeMOpaH.
Bro¢usnyeckne 0CHOBBI IPOHUIIAEMOCTH MEMOpPaH.
TporHIaeMOCTS F]ISHogbmnka MacCHBHOTO M aKTUBHOTO TPAHCIIOPTA.
XOZNMBI BUSI CONPSDKEHUSI TOTOKOB 4
5. W TPAHCTIOPT Yepes e60 oz[H € YCIIOBHSI COTIPSIKE OTOKOB 4epe3 2
GHOMeMGPaHbI MeMOpany. [IpuHIIITHATEHBIE MEXAHI3MBI TIOBPEXKICHUS
OonomeMOpaH.
MexaHU3Mbl ~ BO3HHKHOBEHHE  JJIEKTPUYECKHX
TIOTEHIMAJIOB Ha KJIETOYHBIX MeMOpaHax. [loTeHman moxos
BuosexTpuyec 1 ! P 1
1 TIOTeHINaN AeicTBHA. PacmpocTpaHeHne moTeHnmaza Mo
6. | kue sBIEHUA - 4
HEpPBHBIM BOJIOKHAaM. brodmsnka cuHanTHdeckol mepenadm.
DneKkTpruvecKre OpraHsl PoIO.
buonoruuecko .
. Bsanmopericrre OMHU ¢ OHO0OBEKTAMH.
S ACUCTBUC [ornmomenne u paccesaue kBantoB DMU. [Nomspuzanms
7 OMU cera. 3akoH Mamoca. CTemneHb TNONSAPU3ALMH. 3aKOH 4
' BUIMMOLO u | Bprocrepa. OnTHyeckn akTHBHBIE BELIECTBA.
Ten B u YCHU u T IIPUMCHCHU B
uH(paKpacHOr eMnoBOE  H3IydeHHe €ro TMpHUMEHEHHE
OHMONIOTHH M BETEPHUHAPHUH.
O JHaIrra3soHOB.
Hroro: 18




JlabGoparopHble 3aHATHS

Ne HaunmenoBanne
- pasaena 06
paszen Tema 3aHsiTHSI, KPaTKOE COleP:KAHHE 'beM, 4ac.
a AUCIMILIHHBI
(MomyJist)
JluHaMUKa ITOCTYNaTeIHHOTO U BPAIaTeIbHOTO
IBIDKEHHs. Pa3BUTHE TOKOMOTOPHOM KIUH B 9BOJIIOIINHL.
1. bromexanuka. pHOft §yi 2
Jloxomors B BOZie M Ha cye. bruogusuka MbIeqHOro
COKpAIIIEHUSI.
lapmonnueckue kxomeOaHms. DHEprus KoieOaHUH.
Bonnsl. IIpunnun Troiirenca-®penens. DHeprus BOJIHBL
Kone6atenpupr | AHTepdepenums n mudpaxums. Crosuas BonHa. buenns.
2 e IIDOLECCH B 3BykoBele KoneOanmsa. Ompenenenne. PacrpoctpaHeHue 2
' pon 3ByKa B pa3lMYHBIX cpepax. Bocmpusarue 3Byka. 3akoH
Guosnoruy. Be6epa — ®exmepa. Dddexr Jlomrepa. Opramnsl
BOCIIPOM3BEJICHUS 3BYKa Pa3IMYHBIX JaCTOT. DXOJNOKAIMs B
XKHUBOTHOM Mupe. IIprMeneHne ynsTpa3Byka B BETEpHHAPHN
VYpaBHeHHE HEpa3pHIBHOCTH, ypaBHeHHe bepHymm.
Cuna Bsa3koro TpeHusa. Ee 3aBUCHUMOCTB OT CKOPOCTH.
HproTOHOBCKass M HEHBIOTOHOBCKAasl JKHIKOCTH. BimsiHue
(OpPMEHHBIX 3JIEMEHTOB KPOBH HAa €€ PEOJOTHYeCcKHe
3. I'emonunamuka cBoiictBa. YpaBHenue Ilyaseiinsa. IlorenumansHas U 2
KHHETHYECKasi SHEPTusi MEXaHHYECKOTO JBIDKCHHS KPOBH.
PacripenenieHne KpOBSHOTO —JaBICHUS IO  COCYAHCTOM
cucreme. OCMOTHYECKOE M THIPOCTATUUECKOTO JABJICHHH B
TPaHCKaWIIAPHOM OOMEHe.
DakTopBI, ONPEeNAIOIINe CTPYKTYPY OenKoB.. DU3UKO-
XHMHYECKHE CBOMCTBA MEMOPaHHBIX OEJIKOB U JIMITHJIOB.
4 CrpykTypa KoBaneHTHbIE, HOHHBIE, HOH-ANIIOJIBHBIE, TUIIOJb- 2
' GuononumepoB JUIIONBHEIE M TUAPOo(oOHBIe B3anMoneicTBus. [lepBruyHas,
BTOPHYHAs U YSTBEPTUYHASI CTPYKTypa Oenka.
CrpykTypa 6nomeMOpaH.
Bro¢usnyeckne 0CHOBBI TPOHUIIAEMOCTH MEMOpPaH.
TporHIaeMOCTS Bro¢usnka macCUBHOTO U aKTHBHOTO TPAHCIIOPTA.
5. W TPAHCTIOPT Hepes HeoOxoauMmble yCITOBHS COTIPSIKEHNST TOTOKOB Yepe3 2
GHOMEMGpaHbI MeMOpany. [IpuHIMITHaTbHBIE MEXaHH3MBI IIOBPEXKICHUS
onomeMOpaH.
MexaHU3Mbl ~ BO3HHKHOBEHHE  JJIEKTPUYECKHX
MOTEHIIMAJIOB Ha KJIETOYHBIX MeMOpaHax. [loTeHiman moxos
BuosexTpudec 1t ! P 1t
6 1 TIOTeHINaN AeicTBHA. PacmpocTpaHeHne moTeHnmaza Mo 4
: KHEC ABJICHUA ~
HEpBHBIM BOJIOKHaM. brodmsnka cuHanTHdeckol mepenadm.
DneKkTpruvecKre OpraHsl PoIO.
buonornuecko N
. B3aumopeticTBue OMU c OHOO00OBEKTaAMH.
S ACUCTBUC [ornmomenne u paccesaue kBantoB DMU. [lomspusanms
7 OMU cBera. 3akoH Manroca. CTeneHp MONSApU3AlMU. 3aKOH 4
' BUIVMOTO u | Bproctepa. OnTHuecky akTHBHBIE BEIIECTBA.
uH(paKpacHOr TennoBoe wu3NydeHHWEe W €ro MPUMEHEHHE B
OHMONIOTHH M BETEpHUHAPHUH.
O JUAaIa3oHOB.
Hroro: 18




CamocrosiTesibHast padoTa o0y4aroierocst

HaumenoBanue
Ne paznesa | pasjgesia AMCHMIIMHBI Tema 3aHsaTUSA Bun CPC Oo0bem, yac.
(monyJist)
JnHamuka
MTOCTYIaTeIbHOTO u [Azyuenune TEOPETHYECKOTO
BpAIIATEIEHOTO MaTepHana. N3yuenne
1. buomexannka JBIKEHUS. JIOKOMOLWUS B | o oneRI 1 BHPTYATIBHBI 7
: : lmaboparopuii, pa3sMeIICHHBIX B
BOAC a Ha CYWIC. oripritom noctyme. IToaroToBka K
buodmsnka  MBIIIEYHOTO BanATHAM.
COKpallCHUA.
IM3y4yeHue TEOPETUIECKOTO
Konebarenbhble | KoneGaremsnsie NpoLEcChl B varepuana. Wsyierng
BUICONICKIIMH W BHPTYaJbHBIX
2 MPOLIECCHI B | Omocucremax, Bocnpusrue . 7
ltaboparopuii, pa3MEIICHHBIX B
Ouonoruu. 3Byka. OTKpBITOM pocTyme. [ToAroToBKa K|
BaHATHSM.
Peonoruyeckue M3ydenne TEOPETHIECKOTO
cBoiicTBa KPOBH. [MaTepuaa. Wzyuenue
[NoTenumansHas U BUICONCKIMH ¥  BUPTYAIBHBIX
KHHETHYeCKast 9HEpPrus [TabopaTopuii, pa3MEIIECHHBIX B
MEXaHHYECKOTO JBIDKEHHS (OTKPBITOM poctyrne. [loaroroBka K
3 I'emonunamMuka KpPOBHU. PacripesienieHue 3aHATHSM. 7
KPOBSTHOTO JIaBIICHUS o
COCYIUCTOMN CUCTEME.
OcMoTHyeckoe u
THIPOCTaTHYECKOTO TaBICHUI B
TPaHCKaWILIAPHOM OOMEHe.
IM3ydyenue TEOPETUIECKOTO
®dakTopsl, OnpeAeTsIoIINe
MaTepuana. N3yuenue
Crpykrypa CTPYKTYPY bexos..  dusuio- BUICOJEKIIMH U  BUPTYaIbHBIX
4 XMMHYECKHE cBoiicTBa . 7
OHOMOINMEPOB ltaboparopuii, pa3MEIICHHBIX B
MeMOpaHHBIX OenKoB u
[— OTKpBITOM focTtyne. [ToaroroBka K
BaHATHSM.
Buodmsmueckue ocHOBHI [MI3yueHue TEOPETUIECKOTO
MPOHMIAEMOCTH MeMOpaH. [Marepuaia. 3yuenue
Bruopusuka  TMacCHBHOTO ¥ [BUACONEKIMH W BHPTYaJbHBIX
[IpoHUIIaEMOCTh U | axrusHOrO TpaHcropra. [1abopaTopuii, pasMEIICHHBIX B
5 TpaHcnopT  4epe3 | Heobxomumbre YCJIOBHS [OTKPBITOM focTtyne. [loaroroBka K 7
61oMeMOpPaHbI CONPSDKEHUS]  TTOTOKOB — 4epe3 [BaHATHSIM.
MeMOpany.  IIpuHIMIHATbHBIC
MEXaHU3MBI TIOBPEIKICHHS
OonomeMOpaH. .
MexaHI/I3MBI I/I3ylleHI/Ie TCOPETUUECCKOTI'O
BO3HHKHOBEHIIE Marepuaa. N3yuenue,
buoanexrpuueckue BUJICONIEKIMH ¥ BUPTYyalbHBIX
6 SBJICHUSA SNICKTPHHYCCKIX lTabopaTopuif, pa3MeNIeHHBIX B 8,35
MNOTCHIINAJIOB Ha lorkprrrom nocryre. IMoaroroska K
KJICTOYHBIX MeM6paHaX. BaHATUAM.
Buosnornueckoe M3yueHne TEOPETHIECKOTO
neiictere  DMU Temnosoe MaTepHana. H3yuenue
7 BHIMMOTO - H3JIYYCHHC u €0 [BUICONEKIMH | BUPTYaJIbHbIX]| 8
' NpPUMEHEHHE B OMOJIOTHUH [1A00PATOPHid, —pa3MEIIeHHBIX B
HH(bpaKpaCHOFO 1 BeTepUHAPHH. OTKPBITOM gocTyre. [ToAroToBKa K|
AUarta3OoHOB BaHATUAM.
Uroro: 51,35




6. YYHEBHO-METOJAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

2.

3.

JTUCHUILINMHA

6.1. IlepeyeHb OCHOBHOM M IOTIOJTHUTEJIBLHOI JIUTEPATYPHI.:

Wpanos, U. B. OcHoBeI ¢usukn u 6nodusuku : yueoHoe mocodbue / 1. B. IBanoB. —
2-¢ u3n., uctp., non. — Cankr-IletepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-
8114-1350-8. — TekcT : amekTpoHHbIH // JIaHb : 3NEKTPOHHO-OMOIMOTEYHAST CUCTEMA.
— URL: https://e.lanbook.com/book/210917. — Pexum pocTyma: Ui aBTOPHS.
II0JIb30BATEIICH.

Kyrtumckas, M. A. ®usuka nu 6uodusuka : yaebnoe nocooue / M. A. Kyrumckas. —
Hpkyrck : Upkyrckuii TAY, 2013 — Yactes 1 — 2013. — 167 c¢.— Teker:
MEeKTPOHHBIN //  JlaHb  :  AJNEKTpOHHO-OMOMMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/156806. — Pexxum mocTyma: Ajis aBTOPHU3. IOIb30BATEICH.

Kyrtumckas, M. A. ®usuka nu 6uodusuka : yaebnoe nocodue / M. A. Kytumckas. —
Wpkyrck : Upkyrckuii T'AY, 2013 — Yactes 1 — 2013. — 167 c¢.— Teker:
MEKTPOHHBIN //  JlaHb  :  AJNIEKTpOHHO-OMOMMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/156806. — Pesxum gocTyma: 1uist aBTOPH3. MOJIb30BATEICH.

[Tnyraxun, I. A. buodusuka : yae6Hoe mocodue / I. A. ITnyraxun, A. I'. Komaes. —
2-e u3n., nepepad., non. — Cankr-IlerepOypr : Jlanp, 2022. — 240 c. — ISBN 978-5-
8114-1332-4. — TexkcT : »nmekTpoHHBIH / JlaHb : 31€KTPOHHO-OMONIMOTEYHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/211001. — Pexkum pgocTyma: Jisi aBTOpH3.
II0JIB30BATEIICH.

16.2.I1epeuenn pecypcoB ceTu UHTepHET, HEOOXOAUMBIX JJIsI OCBOCHHUS TUCIIUILTAHBI:

HaunmeHoBaHnue Ccblika Ha pecype JocTtynHocTh

HNudopmManuoHHO-cIPaBOYHbIE CHCTEMBbI

JlopoxHast KapTa pa3BUTHS «CKBO3ZHOID» https://digitech.ac.gov.ru/technolo PexxuM mocTyma: cBOOOTHBIN TOCTYII

idpoBoit Texuooruu «KOMIOHEHTHI gies/robotics_and_sensorics/

pO6OTOTeXHI/IKI/I 1 CCHCOPUKU»

CKBO3HBIE TEXHOJIOTUH 1M poBol skoHOMUKH | https://www.tadviser.ru/index.php/ PexxuM octyna: cBOGOIHBIN TOCTYII

Crarbs:CKBO3HBIE TEXHOJIOTHH_II
U(ppOBOH IKOHOMHKHU

DJIEKTPOHHO-0HOIMOTEYHbIE CHCTEMBI

DnekTpoHHO-6HONMHOTeYHast cucteMa «JIaHb» https://e.lanbook.com PexuM gocTyma: Ui aBTOpH3.

MOJIb30BaTeIeH

DnexTpoHHO-O0nbIHOTEYHas cuctema «Book.ruy https://www.book.ru PexxuM mocTyma: [uist aBTOpH3.

MOJIb30BaTeNIeH

DeKTpOHHO-OUOIHOTEeYHAsT CHCTEMa https://znanium.com PexxuM mocTyma: [uist aBTOpH3.

«ZNANIUM. COM» MOJIb30BaTeIeiH

PYKOHT : HaumoHansHbIi [HpPOBOii pecypc https://rucont.ru PexuM oCTyIa: 1Uist aBTOpH3.

MOJIb30BaTeICH

IIpodeccnonanbuble 6a3bl JAHHBIX

®usnka. Karanor HayuHbIX caiiToB elementy.ru Pexum octyna: cBOOOAHBIN JOCTYII

6.3 MeToanueckoe odecneyeHue JUCHUININHBI (MOTYJIs1)
OcHoBbl (u3uKu U OUopuU3UKH : yueOHO-MeTonuyeckoe rmocodue / cocrasutenu H. B.

Kucenesa, E. B. CnaBopocoBa. — Bonorna : BTMXA um. H.B. Bepemaruna, 2015. — 106




c.— Tekcr: osnexkrponnslii// Jlanb : s1ekTpoHHO-OMONMMOTEuHass cuctema. — URL:
https://e.lanbook.com/book/130849. — Peskum mocTyma: Juist aBTOPH3. MOJIb30BATENICH.

7. IEPEYEHb TIPOI'PAMMHOI'O OBECIIEYEHUSA JUCHUIIJIMHBI (MO YJIS)

JIuueH3noHHoe U CBOOOIHO pacnpocTpaHsieMoe MporpaMMHoe odecnieyeHue, B TOM
4yKc/ie 0Te4eCTBEeHHOr0 MPOU3BOACTBA:

[IpaBoobmagarens [10 (HIIEIOC;};?/II:)?;T(; Ccruika Ha Enunblii peectp
Ne Haumenoanue (HauMeHOBaHUE BiIaJeIbIa 2}3060 o ’ poccuiickux mporpamm it 9BM u BJ]
1O, crpana) A (TIpu HAJTMYUH )
pacipocTpaHsieMoe)

1 | OnepanuoHHas cucTema 000 «HOburex», CB00OOIHO https://reestr.digital.gov.ru/reestr/30762
UBLinux Poccuiickas denepanus pacIpocTpaHsieMoe 4/

2 | OducHble MPUIOKEHHST 000 «Anmu [TapTHEpy, CBobosHO https://reestr.digital.gov.ru/reestr/30846
AlterOffice Poccuiickas ®eneparys pacmpocTpansieMoe 4/

3 Awntnsupye Dr. Web. KOMl'IaHvI/ISI «Jloxtop Bed», ) C—— https://reestr.digital.gov.ru/reestr/30142
Poccwuiickas Deneparus 6/

8. OHEHOYHBIE CPEJICTBA

OueHouHble Marepuaibl, C(HOPMUPOBAHHBIE JJIA IMPOBEACHHS TEKYLIErO
KOHTPOJISI yCHEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluyd OO0ydaromuxcs II0

AUCIHUITIINHE «Duszuke» pa3pa60TaHLI Ha OCHOBAaHHHU CIICAYIOIIHNX JOKYMCHTOB!
- ®enepanbHoro 3akoHa Poccuiickoit ®enepauuu ot 29.12.2012 N 273-03 «O0

obpasoBannu B Poccuiickoit denepannn» (C N3MEHEHUSIMU U JTOTIOJTHEHHUSIMH );

- npukaza MunoOpHayku P® ot 05.04.2017 Ne 301 «OO0 yTBepxkaeHUU
[lopsinka opraHu3anuy U OCYLIECTBIEHUS 00pa30BaTENbHOW AESATEIBHOCTH I10
oOpa3oBaTeNbHBIM IpOrpaMMaM  BBICHIETO 00pa3oBaHUs — MOpOrpaMMam
OakanaBpuara, mporpaMmam crenuainuTeTa, IporpaMMaM MarucTparypbly;

OueHouHble Marepuaibl MPEACTaBICHbl B MNpUiokeHUuHu | Kk pabdoueit
porpamMme AUCIHUIUIMHBI U BKIIIOYAIOT B CE0sl:

- TepevYeHb KOMIIETEHIUH C YKa3aHMEM OJTanoB HUX (OPMUPOBAHUS B

Ipolecce OCBOCHUs 00pa30BaTeIbHON MIPOrPaMMBl;
- ONHMCaHUE TOKa3arelell M KPUTEPUEB OLEHUBAaHWSA KOMIIETEHIMI Ha
Pa3IMYHBIX ATanax ux (OpMUPOBaHUS, ONMCAHUE IIKAJl 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. MATEPUAJILHO-TEXHUYECKOE OBECIEYEHUE JUCHUITIUHBI
(MOJLYJIS)

HaunMeHoBaHNe cHenHAJIbHBIX
NnoMeleHui M MoMeleHn i IJis
CaMOCTOSAITeIbHOMH PadoThI

OCHAIEHHOCTH CHENNAJLHBIX TOMEICHUH 1
NMOMeIeHNH VISl CAMOCTOSITE/IbHOM PadoThI

YueOHas ayquTopus Ui IPOBEICHUS 3aHATUI
nekiponHoro tumna (Ayn2 YIJIK)

KoMmmniekt cienmann3npoBaHHO MeOesn, HHTEPaKTUBHAS
ydeOHast Tocka, 3KpaH, MyJIBTHMEIUIHHEIN TPOEKTOP, KOMIIBIOTED,
TOJKIIIOUEHHBIN K ceTH «MHTepHET»

YuebHas ayquTopus Ui IPOBEICHUS 3aHATUI
CEMHMHApPCKOI'0 THIA, FPYINIOBBIX U UHIUBUIYaJIbHBIX
KOHCYIBTAIUH, TEKYIIEro KOHTPOJIL ¥ IPOMEXKYTOUHOM
arrecrannu (208,204, 205, 220 VJIK)

Crenpann3upoBaHHas MeOenb, THTepaKTUBHAS ydeOHas 10CKa,
obopyroBaHue ISl IPOBEACHUS NPAKTUYECKUX 3aHATHI O
OIITUYECKUM METOZIaM KOHTpPOJI OHOCHUCTEM
(criekTpodoTOMETP, XEMUITIOMHUHOMETD )

VYueGHast ayiuTOpus VISl CAaMOCTOSITEIILHOH paboTHI

VueOHast MeOeIb; ayInTOpHAst T0CKa, KOMIIBIOTEPEL,

TTOAKJIFOYCHHBIC K CETH «I/IHTepHeT))

Paccmompeno u ymeepoicoeno na 3acedanuu
Kageopvl  paduobuonoeuu u - OuopuzuKu
umenu axaoemurxa A.J]. benosa

« __» 20 200a (npomoxon Ne ).




[Ipunoxenue

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

npu ocsoennu OIIOII BO, peanusyromeis ®T'OC BO

Kagheopa
Paouoobuonocuu u ouoguzuxu umenu axkaoemuxa A./l. benosa

PABOYAS ITPOI'PAMMA JUCIUIIVIMHBI (MO YJIS)

«buopuznka»

CIIenMMaJdbHOCTD
06.05.01 buounkenepus u buonHdopmaruka

npo¢uiab NOAroTOBKH
buounxenepus u buonndopmarmonnsiii ananus B AITK
YPOBeHb BbICIIEr0 00pa3oBaHus
CHEIUATTUTET

(¢opma oOyuenusi:  ouHasn

roJ nmpuema: 2025



1. OHEHKA PE3YJIbTATOB OCBOEHMUS JUCIAII/IMHBI
OrnieHKa ypoBHS Y4€OHBIX JTOCTHIKEHUN 00YJarOIIMXCs M0 JUCIIUIUITMHE OCYIIECTBISICTCS
B BHJIE TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTalnH.

TeKyIIH/Iﬁ KOHTPOJIb YCIIEBACEMOCTH 110 JUCHUINIMHE OCYHICCTBIIACTCA B d)opMax:

1. Ompoc
2. Tecr

IIpome:xxyTouHasi aTTecTanus Mo JUCIUILUIMHE OCYIIECTBIIsAeTCs B (popMe sk3ameHa B 4

cemeTpe 2 Kypca.

2. COOTHOLIEHHE HOKASATE{IEI?'I N KPUTEPUEB OIIEHUBAHUA
KOMIIETEHIIU CO IIKAJIOU OHEHNUBAHUA U YPOBHEM HUX

COPOPMUPOBAHHOCTH
IL1anupyemebie Kputepuu oueHnBaHus pe3yJbTaToB 00y4eHHs IkaJja oueHMBaHUS Yposennb
pPe3yJbTaThl 00y4YeHus 1Mo copMHpPOBaHHOI
AUCHUIIHHE KOMIIEeTeHIUH
OIIK-4
3HaTh: HA3HAUYCHHUE U I'myOokue 3HaHUs HA3HAYEHUS U TPUHITUTIOB OTIN4HO Beicokuit
MPUHLINI JEHCTBUS JEHCTBUS (PU3UUECKUX MTPUOOPOB, CPEICTB
(u3nveckux npudoOpoB, | M3MEPEHUS M KOHTPOIIA, METOJOB PEUICHHUS 3a/1ad,
CPEACTB U3MEPEHUS U COOTBETCTBYIOIIHX DJIEMEHTAM
KOHTPOJISI, METOIBI po¢eCCHOHATBFHON NeATEIEHOCTH
peuieHus 3aaad, HecymecTBeHHbIe OMMOKY B 3HAHUH Ha3HAYCHUS Xopouio TToBEBIIEHHBIH
COOTBETCTBYIOIINX Y TIPUHIIAIIOB JEHCTBUSA PU3HMUECKUX IPUOOPOB,
DJIEMEHTaM CPEICTB U3MEPEHUS U KOHTPOJIA, METOAX
npodeccronaibHON peuenus 3aa4, COOTBETCTBYIOIIMX dJIEMEHTAM
JIEATEILHOCTH npodeccroHaIbHON e TeIbHOCTH
®parMeHTapHbIe IPEICTABICHNS O HA3HAUYECHUU U VIOBIETBOPUTETBHO TToporossiii
NPUHLOUIAX NeHCTBUS PU3MYECKUX MPUOOPOB,
CpEICTB U3MEPEHUS U KOHTPOJIS, METOAX
peuenus 3aa4, COOTBETCTBYIOIIMX DJIEMEHTAM
po¢eCCHOHATBFHON IEATEILHOCTH
OTCYTCTBI/IG 3HaHWUW Ha3HAYEHUS U MNPpUHIUIIOB HeynosnerBopurensHo He C(bOpMI/IpOBaH
JIEHCTBUS (PU3UIECKUAX TPHOOPOB, CPEICTB
HU3MEPEHUS U KOHTPOJIS, METOJAaX PELICHHUS 3a0aY,
COOTBETCTBYIOIIHX DJIEMEHTaAM
po¢eCCHOHATBFHON NEATEIIEHOCTH
YMmeTb: paboTath ¢ ‘YMeTh B COBEPIICHCTBE PadOTaTh C MPHOOpPaMH U OTIM4YHO Beicokuii
npudopamu u 000pyI0BaHNEM, UCTIONIB30BAaTh PA3IHYHbIC
000py/IoBaHUEM, METOANKH U3MEPEHUH, T0100paTh aJeKBaTHYIO
HCII0JIb30BATh METOAUKY U1l UCCIEIOBAHUS CTPYKTYPHBIX U
pasanYHbIE METOOUKHU (hyHKIIMOHATBHBIX 0COOEHHOCTEH KHUBBIX CHCTEM
U3MEpEeHHi, moxoopars C IPUMEHEHHEM COBPEMEHHOTO 00OPYI0BaHUS,
aJIEKBaTHYIO0 METOJUKY MHTEPIPETUPOBATH MMOJYYEHHBIE PE3YILTATEI
JUJIS KCCIIEIOBAHUS ‘YMmeTs pabotaTh ¢ mpudopamMu U 000pyIOBaHUEM, Xopomo ToBBIIEHHBII
CTPYKTYPHBIX U HCII0/Ib30BaTh pa3jInYHbIe METOIUKHA U3MEPEHUH,
(hyHKIIMOHATBHBIX moJ00paTh aJIcKBaTHYI0 METOIMKY IS
0COOCHHOCTEH KHUBBIX HCCIICIOBAHUS CTPYKTYPHBIX U (PYHKIIMOHAIBHBIX
CHCTEM C MPUMEHEHUEM 0COOEHHOCTEH KHBBIX CUCTEM C IIPUMEHEHUEM
COBPEMEHHOTO COBPEMEHHOTO 000pYI0BaHMS, HHTEPIIPETHPOBATh
obopyrnoBaHus, II0JIyYE€HHBIE PE3YJIbTAThI
WHTEPIPETUPOBATH YMeTh 4acTU9HO paboTaTh ¢ MPUOOpaMU U VIOBIETBOPUTEIHLHO [ToporoBerit
IIOJIy4CHHBIC 000pyI0BaHNEM, HCTIONB30BATh PA3INIHBIE
pe3ynbTaThI METO/IMKH M3MEPEHHH, TO100paTh aJeKBaTHYIO

METO/NKY UISl UCCIIEIOBAHUS CTPYKTYPHBIX H
(hyHKIIMOHATBHBIX 0COOEHHOCTEH KHUBBIX CHCTEM
C IPUMEHEHUEM COBPEMEHHOTO 00OPYIOBaHMUS,
HHTEPIPETHPOBATH MOJTYUCHHBIC PE3YIBTATHI




Heymenue paborars ¢ npubopamu u
000pyIOBaHHEM, HCIIOJIB30BATh PA3INYHbIC
METOIMKH M3MEPEHUA, TOX00paTh aleKBaTHYIO
METOZIUKY JUISl HCCIIEIOBAHUS CTPYKTYPHBIX U
(hyHKIMOHATHHBIX 0COOEHHOCTEH KHUBBIX CHCTEM
¢ MPUMEHEHHEM COBPEMEHHOT0 000pYIOBaHM,
HHTEPIPETHPOBATH IIOIYYCHHbIC PE3YIbTAThI

HeynosnerBopurensHo

He chopmupoBan

BnaneTs: HaBbIKaMU
[IPaBUIILHOM
SKCIUTyaTalluu
OCHOBHBIX (PU3UUECKHX
npuOOpOB, HaBBIKAMHU
MPOBEICHUS
SKCIEPUMEHTA,
00paboTKH, aHAIN3a U
HHTEPIpETALNN
pe3yNbTaToB

[TonHoe oBnaneHne HaBbIKAMH NPABUILHON
JKCIUTyaTalliy OCHOBHBIX (PU3UUCCKUX MPHOOPOB,
HaBbIKaMU MPOBEACHUS SKCIIEPUMEHTA,
00pabOTKH, aHAIN3a U UHTCPIPETAIIHU
pe3yabTaToB

OTInyHO

Bricokuit

Bnanenne HaBbIKaMU TIPaBUIIBHOW SKCILTyaTalluy
OCHOBHBIX (DU3UUECKHX NMPUOOPOB, HABBIKAMHU
MPOBEAEHHS IKCIIEpHUMEHTa, 00padOTKH, aHaIN3a
Y HHTEPIIPETAINU PE3YIbTaTOB

Xopo1io

TloBbIICHHBII

@dparmMeHTapHOE BIIaJCHIE HABBIKAMHU
MPaBIIBHOH AKCILUTyaTaIlll OCHOBHBIX
¢u3HIECKUX MPUOOPOB, HABBIKAMH MPOBEACHUS
9KCTIEpUMEHTa, 00pabOTKH, aHAIN3a 1
MHTEPIIPETANNH PE3YIbTaTOB

y,I[OBJ'IeTBOpI/ITe.HLHO

IToporossrit

OTcyTCTBHE HaBBIKOB PaBUIIBHOW AKCIITyaTalluu
OCHOBHBIX (DU3UUECKUX MPHOOPOB, HABBIKAMHU
IPOBEJCHHA 3KCIIEpUMEHTa, 00padOTKHU, aHAIU3A

HeynosnerBopurensHo

U MHTEpIPETaLlUU PE3YJIbTaTOB

He chopmuposan

3. TEKYIIIU KOHTPOJIb 1 TIPOMEKYTOYHASI ATTECTAIIUS
OBYYAIOLIUXCA ITO JUCIHUMIIJIMHE (MO YJIIO)
Tekyuili KOHTPOJIb YCIIEBAEMOCTH O0YUAIOIIMXCSL:

Ne HaumeHnoBanmue pasnena ®opma Tekylero Ouenounnie cpencrsa WK
n/n JUCUMIIMHBI (MOTYJIs) KOHTPOJIs

OIlK-4.1.1;
1 buomexanmka. Ormpoc Bbank BonpocoB k omnpocy OIlK-4.2.1;
OIlK-4.3.1
2 KonebarenbHbie 1. Ompoc 1. baHK BOIIPOCOB K ONpoCy 83?:2;1’
' MIPOIIECCHI B OHOJIOTHH. 2. Tecr 2. BaHK TeCTOBBIX 3aJaHUI OIK- 4 3' 1‘
1. Ompoc 1. baHk BOIIPOCOB K OIPOC OINK-4.1.1;
3. emonunammka 2 Ter():T 2 bank TeC?OBLIX 3aua€mg %rl%i__ié]i’
1. Onpoc 1. baHk BOnpocoB K onpoc OIK-4.1.1;
4. Crpyxrypa Guonommepos 2 Ter():T 2 bank TeC?OBLIX 3aua€mg OMR-4.2.1;
’ ’ OIlK-4.3.1
[IponuuiaemocTs u OIK-4.1.1:
1. Ompoc 1. baHk BOonpocoB K onpocy X
5. TPAHCIIOPT Yepes 2 OIlK-4.2.1;

2. Tect 2. bank TeCTOBBIX 3aMaHui
O6momemMOpaHbI OIlK-4.3.1
6 buoonexrpirdeckue 1. Ompoc 1. baHk BOIIpOCOB K 0mIpocy OIlK-4.1.1;
ABICHUA. 2. Tecr 2. BaHK TeCTOBBIX 3aJIaHUI OIlK-4.2.1;
OIlK-4.3.1

buonorunyeckoe
JecTBUE OMU OIK-4.1.1;
7. BUIUMOT'O u Omnpoc bank Bonpocos k onpocy OIlK-4.2.1;
nHpPAKPACHOTO OIlK-4.3.1
JAUara3oHOB




IIpome:kyTouHasi aTTecTalUsA

Cnioco0 mpoBeIeHUs MPOMEKYTOYHOM aTTeCTaIiu:

- DK3aMEH MPOBOAUTCS B 4 cemecTpe 2 Kypca;

[lepeyeHb BUAOB OIIEHOUYHBIX CPENICTB, UCIOIB3YEMBbIX ISl IPOMEKYTOUYHOM aTTeCTalluH
0 AUCLUIUIUHE (MOIYIIIO):

1. bank BOnpoCOB K 3K3aMeHY.

4. OHUEHOYHBIE MATEPUAJIBI U1 NPOBEJAEHUSA TEKYIEI'O KOHTPOJISA 1N
IMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIINUXCS IO JUCIUTIJIMHE
MOAVJIIO)

OueHOYHBbIE MATEPHUAJIBI [IJIS1 TEKYIIETr0 KOHTPOJISI YCIIeBaeMOCTH
- KOMIUIEKT BOTIPOCOB ISl orpoca 1o aucuuruiiae — 68 mr. ([punoxenue 1);
- KOMIUIEKT TECTOBBIX 3aJlaHuil o aucuuruinHe — 65 mt. (IIpunoxenue 2).

OueHo4YHbIe MATEPHUAJBI VIS IPOMEKYTOYHOM aTTeCTAIIUN
- KOMILJIEKT BOIIPOCOB K 3K3aMeHy o auciuruinae — 68 mwrt. ([Ipunoxenue 3);
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[Ipunoxenue 1

KommiekTt BOIIPOCOB 1JIf1 OIIpPpOCa 10 JUCHUIIJIUHE

[lepedueHb KOHTPOJIBHBIX BOIIPOCOB Juisl olleHKU komrereHuuu (OITK-4):

Pa3nea 1. Buomexanuka

IlepBeiii 3axkoH HprOTOHA Ui MOCTYNATENBbHOIO M BPALIATENBHOIO JIBHXKCHUS.
NuepTHOCTE. Macca 1 MOMEHT HHEPLIUU.

Bropoii 3akon HproToHa aJis mOCTynareabHOrO M BpallaTesibHOro ABMkeHus. Cuia u
MOMEHT CHJIBI.

Kunernueckas, noTeHUMaNIbHAsA U TNOJIHASL SHEPrUS CUCTEMBI MPU MOCTYNAaTeIbHOM U
BpalaTeIbHOM JABUKECHUU.

SBASIFOTCS T OMOOTHYECKUE CUCTEMBI TETUIOBBIMH MallTHHAMHE?

Pabora, npousBogrMasi MBIIIIEH MPU W30TOHUYECKOM COKpAIleHUU. TerionpoayKIus
IpY MBIILIEYHOM cOKpauieHuu. [lepBoe ypaBHeHne Xuia.

OCHOBHBIE 3aKOHOMEPHOCTHU MBIIIEYHOTO COKpaleHusa. Bropoe ypaBHenue Xusia.
Cyxoe u BsI3KOE TpeHHUe Kak (DaKTOpbl, 00CCIICUNBAIOIICE JBUKCHHUE KUBBIX CYIICCTB.
VYpaBHEHHE HEPA3PBIBHOCTHU CTPYH.

VYpaBHenue bepHyim.

. Ilogpremuas cuna Kpblia. CDopMlea XYKOBCKOFO.

Paznea 2. KosebaresabHble nponecchl B 0M0JI0THA

lapmonnyeckrne KkoneOaHMs: ONpENeIeHUe, OCHOBHBIC XapaKTEPUCTHKH, HSHEPIUs
rapMOHUYECKUX KoJeOaHui.

l'apMoHMUYECKMI  OCHWILIATOpP, YPaBHEHUE  TapMOHHMYECKOIO  OCHMJULITOpAa B
HMHTEerpajbHON 1 muddepenmanbHoi Gopmax.

3aryxaronme KoiebaHus: onpeieneHue, NpuirHa. YpaBHEHHE 3aTyXaroIuX KoieOaHui.
BrinyxieHHble kojeOaHus, pe30HaHC.

Bonna, BUibI BOJTH. DHEPrusi BOJIHBI.

[Ipunuumns! [oiirenca-®penens. Untepdepenuus u audpakiuus BoH.

3BYKOBBIE BOJIHBI, UX MPUPOJA, PACIPOCTPAHEHUE B PA3IUYHBIX cpefax. AKYCTHUYECKUE
PEe30HATOPBI, TPUHIIUI UX ACHUCTBUS.

OcHoBHbIE (PU3NYECKIE XapaKTEPUCTUKHU 3BYKa.

OcHoBHbIE CYOBKYTHBHBIE XapaKTEPUCTUKH 3BYKA.

Bocrpusitue 3ByKOBBIX BOJH CIYXOBBIM alllaparoM BBICIIMX >KUBOTHBIX, 3aKOoH Bebepa-
®dexnepa.

Pa3nea 3. l'emognHamMuka

Bs3kocTh  OMOIIOrMYECKUX JXKuakocTte. MneanpHas KUAKOCTh. HBIOTOHOBCKHE U
HCHBIOTOHOBCKHE ) KHUAKOCTH.

Ouznyeckue U pu3nogornyeckue GyHKIMHU KPOBU B OpraHu3Me. | eMaToKpUTHOE YHUCIIO.
BumoBsie 0COOEHHOCTH.

3aBUCUMOCTh OOBEMHON CKOPOCTH TMOTOKA KUJIKOCTH B 3aBUCUMOCTH OT €€ CBOMCTB,
TFCOMCTPUYCCKUX IMApaMCTPOB COCYyAa U  BCIIMYUHBI ILGﬁCTByIOLU,@FO JaBJICHUS.
VYpaBHenue [lyazeins

JlamunapHoe u TypOyneHTHOe TedueHue. Yucno PeitHonbaca.

IloTenumanbHas 1 KUHETHYSCKAs OHEPIUA KPpOBOTOKA.



CHUCTONMYECKUA W MHUHYTHBIM O00BEM KpOBH. Perynsius mMoCTOSSHHOTO 00béMa
HHUPKYTUPYIOMIEH KPOBH.

/. HenpepbIBHOCTH TOKa KpOBH. Bpemsi KpOBOTOKA.

8. Ilymscoas BoiHa. EE xapakTepuCTUKH.

9. ®OyukumonaneHas kiaccupuramus cocynos. Llyntupyromue cocymsl.  Cocyubl
conpoTtusieHuss. OOMEHHBIC COCYAbI (KaUUISIPHI).

10. dynkmonansHast KJIaccU(pUKaus COCYJIOB. AMopTH3UpYOIINE COCY/IBL.

Cocynopacnpenenenue. OxapakTepu30Barh ¢ OMOPU3NIECKON TOUKU 3PCHHUSL.

11.Pacnpenenenue KpOBSHOTO AaBJICHHS 110 COCYIMCTOM CHCTEME.

12. Brodusuka TpaHCKAMULSIPHOTO OOMEHA.

w N
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Pa3nen 4. Ctpykrypa 0monojmmMepos

@dakKTopsl, ONpeiESIONe CTPYKTYpHbIE U (QYHKIIMOHAJIbHBIE CBOMCTBA OMOJIOTMYECKUX
MaKpOMOJIEKYII.

B3aumopneiicTBusi, o6ecneunBaroiiyue BTOPHUHYIO U TPETUUHYIO CTPYKTYpY O€JIKOB.
CymuocTh THApo(HOOHBIX B3aumMoneicTBUil. VX poib B (OPMHUPOBAHUU TPETHYHOH H
YEeTBEPTUYHON CTPYKTYpHI OelKa.

KoomneparnBaoe cBs3piBaHMEe JMTaHAoB. Ero ¢Qusmonmormueckas poip Ha TpUMeEpe
reMorIo0nHa.

Crpykrypa Ouonorundecknx MmeMOpas. MIx ocHOBHBIE (DyHKIIWH.

CyIIHOCTh KUIKOKPUCTAUTUIECKON CTPYKTYPbI JIUITUAIHOTO OUCIIOSL.

[Touemy Bozia cBOOOHO MPOXOAUT Uepe3 JUIMUAHBINA Oncioil MemOpaHbI?

WuTerpanbHblie 6enku: uxX Guznonornyeckas QyHKIus.

®da30BbIe IEPEXO/IbI B JIUITUIHOM OUCIOE MEMOpaHBI.

Pa3gea 5. [IpoHuniaeMocTs 1 TpaHcniopTHas (GyHKIMS OnomMeMOpaH.

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

[TaccuBHbIll TpaHcmopT uepe3 MeMmOpanbl. Ilonsatne 00 snexTpoauddy3HoHHOM
MOTEHIIHAJE.

ITaccuBHEIH TPAHCIIOPT MOHOB Y€PEC3 CCICKTUBHBIC KaAHAJIBI.

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

AKTUBHBIM TpaHCHOPT uepe3 Ouojormuyeckre MemMOpaHbl. YpaBHEHHUE aKTHBHOIO
TpaHCIOPTA.

ConpsixkeHHbIN TpaHCHOPT yepe3 MeMOpany. Onpenenenue, IpuMephl.



7. DK30- W DHIOIWTO3 KaK aKTHBHBIA TPAHCIOPT KPYIHBIX YacTUIl. MeXaHu3M
rcnoiab3oBanus s3Heprun AT® npu 5K30- U SHIOIUTO3E.

8. CO3I[3,HI/IC rpaivCHTa KOHIOCHTpPAUWUH IIPOTOHOB B MUTOXOHAPUAX U €r0 HMCIIOJIb30BAHUC
it pecunte3a ATD

Pasnen 6. buosnexkTpuyeckue sBJICHUS.

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

2. Ilorenmnman /lonana Ha MemMOpaHe MEPTBBIX KJIETOK.

3. PaBHOBecHbII noteHnnan bepumreiina. [IpeanonaraeMpiii MexaHU3M BO3HUKHOBEHUS.
4. CrauroHapHbIM TOTeHIIMaN X0omKKHA, Xakcau 1 Karna.

5. Ilorennman aecTBrs. MexaHn3M ero BO3HUKHOBECHHS.

6. Pacripoctpanenue noreHuyana AeHCTBUS 110 HEPBHOMY BOJIOKHY. DU3HONI0rHUEcKas pojb
MHUEITUHOBON 000IOUKH.

7. CTpyKTypa U MEXaHU3M JIeiiCTBUs CHHAIICA.
8. OTKpI)ITI/Ie HaTPHUECBBIX U KAJIMCBBIX KaHAJIOB IIPU NPOXOKACHHUU IMOTCHIMAJIa HeﬁCTBHﬂ.
Pa3znen 7. buonornueckoe neiicreue MU BuauMoro 1 nHGPAKPaCHOTO AUATIA30HOB

1. VYcBoeHue JKMBBIMM TKaHSMU D3HEpruum HewoHusupytouiero OMU. Ha npumepe
(dboTocuHTE3A.

2. [lytu ucnonb30BaHus 3HEPTUX NomoueHHoro SMMU.

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

4. Unaykuus OKUCIUTENBHON TECTPYKIIUU OEIKOB YIbTpadruoIeTOM.
5. MHayKIus IepeKuCcHOTO OKUCIICHUS JIMITHIOB YIBTPadHOIETOM.
6. CymHOCTh (POTOXUMHUYECKON PEaKIIUU.

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

8. XemumomuHecteHus. Ee ncnonp3oBanne B OMOIOTUYECKUX UCCIIEOBAHUSX.
9. 3akon Kuproda u Tpu cneacTBus U3 HETo.

10. Tonsite 06 abcomoTHO YepHOM Tene. 3akonbl Ctedana-bonbpivana, Buna, [onumpiaa-
Buna.

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



Kputepun oneHuBanust yueOHBIX AEUCTBHUI 00y4arOMIUXCs MPU IPOBEOeHUU Onpoca

OTtmeTka Kpurtepuu onennBanus

OTIIMYHO 00y4aroluiicss 4eTKO BBIPaKaeT CBOIO TOUKY 3PEHHUS O PACCMaTPUBAEMBIM BOIIPOCAM, IPUBOAS
COOTBETCTBYIOIHE IIPHUMEPEI

XOpouIo oOyJaroImuiicst OIyCKaeT OTAeNbHBIC TOTPENTHOCTH B OTBETE

YIAOBJIETBOPUTEIHHO oOy4arommuiicst oOHapy>XKuBaeT MPoOesbl B 3HAHUAX OCHOBHOTO y4eOHOTO U HOPMAaTUBHOTO MaTepuaia

HEYJIOBJIETBOPUTEIBHO o0yyaromuiicss 00HapyKHMBAeT CyLIECTBEHHbIC NPOOEIbl B 3HAHUAX OCHOBHBIX MOJIOKECHUIT AUCIMILTHHBI,

HEYMEHUE C MOMOIIBIO MPETIOABATENS MONTYIUTh IPAaBUIbHOE PEIeHHE KOHKPETHOM MPaKTH4eCKOH
3amaun




[Ipunoxenue 2

KoMIIeKT TeCTOBBIX 3aIaHUI 110 JUCIHUILIMHE

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

Pa3nea 1. Buomexanuka

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

A) Henb3sl, MOCKOJIBKY B HUX OTCYTCTBYIOT HarpeBarellb, XOJOJMWIbHUK U padoyee Teso,
KOTOpOMY cOooOIIaeTcsi TerioBas 3Heprus. b) MoHO, MOCKOIBKY B OMOOOBEKTE, KaKk U B
TEIUIOBBIX MAIllMHAX, HCIOJB3YIOTCS MPOLECCH, COMPSIKEHHBbIE C BblAENeHHEM Teria. B)
MOXHO, TOCKOJIIBKY OHMOOOBEKT TakKe SIBISCTCS IUKINYEeCKH paboTaromiel MammHou. [)
Henp3s, mockoiibKy »5Heprusi paclleryieHUus BEIIEeCTB, YCBAaWBAEMbIX OPraHU3MOM, HE
HCIIOJIb3YETCS HENOCPEACTBEHHO AJIsl COBEPIICHUS MEXaHUUYECKUX TPOLIECCOB.

2. Ha yto tparutcs 3Heprust AT® 1ipu MbIIIEYHOM COKpaIlieHun?

A) Ha ykopouenun axktuHoBoW HUTH. b) Ha ykopouenun mumosumnoBoii HutH. B) Ha
M3MEHEeHHEe KOH(pOopMaIK TOJIOBKU MHO3UHOBOM HUTH. ') Ha cHsATHe Giioka Mexny akTUHOM U
MHO3UHOM.

3. Yro Takoe cuia?

A) I'paguenT noreHuuanbHOM sHepruu. b) Mepa BHelIHero Bo31eliCTBUS, BHI3bIBAIOIIETO
nepemenieHne Tena win ero nedopmanuto. B) I'paauent ummynbca. ') Pabora, xotopyro
CIOCOOHO COBEPIIUTH IBUKYIIEECS TEIO.

4) Ilouemy y *KMBOTHBIX, JIJISI KOTOPBIX Ba)KHA OBICTPOTA MEPEABMKECHHUS, UMEET MECTO
NaJIbLEX0XK/IEHUE, a HE CTOIOXOXK/IEHUE?

A) Jlnsa yBenuyeHWss MOMEHTa CHIIbI, OTTajJKuBaromedl teno ot 3emnu. b) s
YBEIUYCHUST OO0IIeH JUIMHBI KOHEYHOCTH. B) Jlyis cMmereHusi MbIIIEYHOW MacChl ONMXKe K
TynoBuiy. I') JInst yBenu4yeHus moBUKHOCTH CyCTaBOB.

5) YBenuuuTcs JU CKOPOCTh NEPEABUKEHUS YEIOBEKa, €CJIM OH BCTAHET Ha Majbllbl, a HE
Ha MATKY?

A) Hert, nockonbKy Iui€4o CuiIbl, OTTAJIKMBAIOLIEH OT 3eMiu, He yBenuuuBaercs. b) Jla,
IIOCKOJIBKY JTy4YIllasi aMOPTU3aLUsl U MEHbILAsT yTOMJIIEMOCTD.

6) Yenosek mpouien | Kuwiomerp, BelAepKUBas AuMHY mara 70 ¢cM 1 4acToTy 2 1iara B
cekyHay. B ogHOM ciydae oH OblI B camorax, UMerOIUX Maccy 1,2 Kr KaxJblid, a BO BTOPOM
ciydae — B kpoccoBkax 1o 400 r. Beicora nogbema ctynuu B o0oux ciaydasx 12 cm. Ha ckonbko
OoJbllle PHEPTUU 3aTpaTHI yesloBeK B camorax? Jlins mpocToTsl OyfeM MpeacTaBisTh XOIbOY
KaK MOCTYIaTeNIbHOE 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 ciieoBajio Obl UMETh YEJIOBEKY B camorax u3 3ajnadud Ne6, 4ToOsI
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) V xuBOroO CcymniecTBa JMuHA KOHEYHOCTH IM. Xomp0ba B KakoMm Temrie OyJeT AJisi Hero
HanOoJiee SKOHOMHOW Tpu anuHe mara He 6omee 40 cm. [jist mpoCTOTH KOHEYHOCTh CUHTATh
MPSAMOM, OAHOPOAHOM, OMHAKOBOW TOJIILMHBI U HE THYILIEUCS.

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 OAWHAKOBble. OIMHAKOBBIE MU MACCHl KOHEYHOCTEW, HO y IEPBOTO
LEHTP Macchbl KOHEUHOCTU HAXOAMTCS B €€ CEepelHHe , a y JIpyroro — OMMKe K TYIOBUILY, Ha
paccrostHuM 1/3 [IMHBI KOHEYHOCTH OT TyJ0BHINA. BO CKONBKO pa3 mepBoe KUBOTHOE 3aTPATUT
OoJIblIIe YHEPTUH, YEM BTOPOE, MMPOOEKaB paBHOE ¢ HUM paccTosiHue?



A) B 1,5 paza. b) B 2 pa3a. B) B4 paza. I') B 2,3 paza.
Paznea 2. KosebaresbHble mponecchl B 0M0JI0THA
1. Kakue xonebaHust Ha3pIBAIOT TAPMOHUYECKUMU ?

A) Konebanus, npu KOTOPOM U3MEHEHHE KOJIEOMOIeics BETUYUHBI CO BDEMEHEM MPOUCXOAUT
no 3akoHy cuHyca: X=Asingt; b) KoneOanus, mpum KOTOpoM H3MEHEHHE KOJIEOoIIencs
BEJIMYMHBI CO BPEMEHEM IPOUCXOIMUT IO 3aKOHY KocuHyca: X=Acosot; B) Konebanus, npu
KOTOPOM M3MEHEHHUE KOJICOIOIEHCsl BEJIMYMHBI CO BPEMEHEM IPOUCXOJUT 110 JIH0OOMY
nukiandeckomy 3akony; I') Konebanus, nmpu koTopsix aMIuiuryaa (A) MEHSIETCsl B 3aBUCUMOCTH
ot Bpemen# (1) mo 3akoHy A= Kt, miu6o o 3akony A=-kt.

2) Kakum napamerpaM nponoplHoHaibHa [10JHAast SHEPIHsl FApMOHUYECKHUX KOJIeOaHUi?

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

b) xBagpary maccel KoJIEOMIOLIErocss Ipysa, KBajpary 4acTOThl KOJIEOaHWM, aMIUIUTYAE
koneOaHuii. B) kBazpary amIuuTyasl KosieOaHM, KBaapaTy MaccChl KOJIEOJIOIIErocs TIpysa,
yactore kosebanuil. [') Yactore konmeGaHuii, Macce KoJeOMIOLIErocss rpys3a, aMIUIUTYIE
KOJICOAHUH.

3) Uto Takoe BbIHYKACHHbIE KoieOaHus?

A) KonebGanusi, MHIYIUPOBAHHbIE BHEUIHEH CHJIOW, YacTOTa BO3JEHUCTBUS KOTOPOU
coBmajiaeT ¢ coOCTBEHHOH 4YacToToil KojeOanuii cuctembl. b) KomebGanus, oOycioBieHHbIE
MEepUOANYECKUMH BO3JeMcTBUsIMM BHewHed cuibl. B) KoneOanus, WHUIMMpPOBaHHbBIE
€IMHUYHBIM Bo3zelicTBueM BHemHed cunbl. ') KoneOanusi, B pe3ynabrare KOTOPBIX B
Kojie0aTeabHOE IBUKEHUE PUXOSAT Tella, CONMPUKOCAIOIINECS ¢ KOJIEOIOIIENHCs: CUCTEMOH.

4) Yto Takoe MaTeMaTHYECKUI MasTHUK?

A) Teno, coBepuiatoniee kojaedaHus Moj JeHCTBUEM cuibl TsbkecTu. b) MarepuanbHas
TOUKa, KoJIeOJNoIIasicsi Ha HeBecoMoil u Hexedopmupyemorr HuTH. B) Teno, coeparoriee
koje0aHusl 1Mo ropMoHuuyeckomy 3akoHy. I') Temo, konmeOmromieecst mojx AEUCTBUEM CHIIBI
YIIPYTOCTH.

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

1) Koneunocts yenoBeka anuHoi 1m. 2) Koneunocts MeaBens JmuHuid 1.

3) Konunocts Oeremora mnuHoM IM. 4) Koneunocts turpa pnuHoil 1M. 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, MPEICTaBIEHHBIE TOIBKO KOCTHBIMHU CKEJIETaMHU.

A) 1=2=3>4.B) 1 >2>3>4. B) 1=2=3=4.1) 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 juirHa BOJIHBI y 3BYKOBBIX BOJIH yacToToi 40 kl'm.

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 xI'n n ammuntynoit 1. Yactoroit 50 xI'n u ammmrynoi 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 uaeanbHas XUJIAKOCTh?

A) XKuakocts, KoTOpasi HE CIOCOOHA COXPAaHUTH CBOIO (HOPMY, HO CIIOCOOHA COXPAHUTH
cBoit 00beM. b) XKunkocts, koTOpast He 00magaeT MOBEPXHOCTHBIM HaTsbkeHHeM. B) JKunkocts,
He 0071a/1at0111as1 BSI3KOCThIO U HE M3MEHSIONIasi 00beM MO AeMCTBUEM BHEIIHETro JaBieHus. 1)
XKuakocth, HE cMaunBaroIlas HUKAKY0 TOBEPXHOCTb.

2. Yto Takoe BA3KOCThH?

A) CgoiicTBO Tekyuux Ten (KHAKOCTEH U Ta3oB) OKa3blBaTh COMPOTUBIICHUE
MEePEeMEIICHUIO0 OJHUX HX 4YacTel OoTHOCUTeNnbHO Jpyrux.b) CBOHCTBO >XKMIKOCTEH W Ta30B
COIIPOTHUBIIATHCS Cxaruto. B) CBONCTBO XKUIKOCTEW CMauMBaTh MOBEPXHOCTH TBEpIbIX Ted. I)
CBoiicTBO ®uAKUX (pa3 yMeHbIIATh 10 MUHIMYMa MIOBEPXHOCTh KOHTAKTa C IPyruMu ¢azaMu.

3. Yrto takoe HproTOHOBCKAS! )KUIKOCTh?

A) Cunonum uneanbHou xkuakoctu. b) XKuakocts, k03hPUIMEHT BA3KOCTH KOTOPO He
U3MEHSETCA OT CKOPOCTHU CJBHIa CIIOEB KUAKOCTU. B) JKuakocTh ¢ MUHMMANIBHOM BSI3KOCTHIO,
KOTOPOW B JIaHHBIX YCIOBUSX MOXXHO mpeHeOpeub. I') JKunakocts, B KOTOpOH cuia BSI3KOrO
TPEHHUsS] TPOMOPLHMOHANIBHA YCKOPEHHIO, KOTOPOE MOMY4YaloT CIOM JTOH JKUJIKOCTH IO
JIEWCTBUEM CTOPOHHEU CHJIBI.

4. HopmanbHblil auamerp aopThl 3 c¢M. B pesynbrare maTojaoruyeckux MNpOIEecCOB OH
yMeHbIuiIcs 10 2,7 cM. Bo ckonmpko pa3z Gonbliyto paboTy HaJlo MpojeiaTh Cepliy, 4ToObI
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
OCMOTHYECKOTO JaBlieHUS B Iula3Me KpoBU. B) B cBA3M C ycwieHuneM pacTsKUMOCTH
COEMHUTENIbHOTKaHHOTO Kapkaca. [)) B cBsi3m c 3acroeM KpoBM B OOJBIIOM KpYyry
KpOBOOOpaIIeHHUS.

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

A) Oppimika. b) Otex HIKHMX KOHeuHOCTel. B) OTek nuiia u BepXHUX KOHeYHOCTel. )
PaccTpoiicTBo mamsTH.

7. Kakue KIMHUYEeCKNE CUMIITOMBI XapaKTEPHBI JIJIs1 CTEHO3a JIETOYHOM apTepun’?

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

8. Bsskocts kpoBu paBHa 5 wmllaec, umcino 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) TypOyiaeHTHBIH.



9. Bsaskocte kpoBu paBHa 5 wmllaec, umcino PeliHonpaca mnga kpoBu paBHo 1000,
IUIOTHOCTh KpoBM npuMeM paBHoil 1000 Kr/m°, paauyc IUIe4eBOM aprepun — 3 MM,
MaKCHUMaJlbHasi CKOPOCTh Toka KpoBu — 0,2 M/C. Jlo Kakoil CTeneHu HaJo Mepexars apTepuio,
9T0ObI OBUIM CHBIIHBI TypOyneHTHble rymbl? Bynem cumrtarbh, 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 paguyca 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 mnpuBoauT, NOCKOIBKY H3-3a HaJIM4Yus B KPOBU (OPMEHHBIX DIEMEHTOB
COIPOTHUBIICHHE KPOBOTOKY, IPU YBEJIIMYEHUH €TO CKOPOCTH, PE3KO BO3PACTALT.

B) He mnpuBoauT, MOCKOJIBKY IOCTOSHCTBO CKOPOCTH KpPOBOTOKa IO KamMUIsIpam
(U3MOIOrMYECKH BaXXHO JUIsl NMPOTEKaHWsT OOMEHHBIX IPOLIECCOB. YBEIMUEHHE OOBEMHOMN
CKOPOCTH KPOBOTOKA KOMITEHCHPYETCSI 32 CUET BKIIFOUCHHS B MPOIIECC KPOBOOOPAIICHHSI HOBBIX
KalMJUISPOB.

[') He npuBOIUT, MOCKOJBKY IMOCTOSHCTBO CKOPOCTH KPOBOTOKA IO KaMJUIApam
(U3MOIOrMYECKH BaXXHO JUIsl NMPOTEKaHWsT OOMEHHBIX IPOLIECCOB. YBEIUMYEHHE 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 CBS3SIMU;

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

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

') B 000uX cIy4yasiX — BOJIOPOJIHBIMH CBSI3IMHU.

2. rupo@oOHbIE B3aUMOIEHCTBUS ITO:.

a) JlucriepcuoHHbIE B3aUMOJCHCTBUS MEXKIY HETIOJIIPHBIMHU MOJIEKYJIaMU;

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

B) Iporecc, 00yCIOBICHHBIH B3aUMOJICHCTBUSAMHI MEX/1y MOJIEKYIaMH TOJISIPHOTO
pacTBOpPUTEIS, BCIEICTBUE KOTOPBIX HEMOJSPHBIM MOJIEKYJIaM TEPMOJMHAMUYECKH BBITOTHO
cobparbcst BMeCTe, 00pasys CTPYKTYPY ¢ MUHMMAIbHOM MJIOIAIbI0 KOHTAKTA C MOJIIPHBIM
PacTBOPUTEIIEM.

3. DHepruto ruapoGOOHBIX B3aUMOICHCTBUI MOXKHO OMIPEICIUTD:

a) usaMepuB AG B mporecce coOMpaHusi paCTBOPEHHOTO B BOZIE JIMIK/Aa B MOHOCIION Ha
MTOBEPXHOCTHU BO/JIBI;

0) u3mepuB paboTy, HEOOXOAMMYIO JUIS PACTATUBAHUS JIMITUIHOW MOHOCIIOMHOM MJICHKH,
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 BenuuuHy Temmneparypsl (K), mpu
KOTOPOH MPOBOAWINCH U3MEPEHMUS.

1) pe3yJIbTaT, MOJyUYEeHHBIN B (T) CIEIyeT B3STh CO 3HAKOM MUHYC.



4. Pezynbraramu ruipoOOHBIX B3aUMOACHCTBUH SABISIOTCS:

a) BBIMAJICHUE POCHI U3 TYMaHa;

0) oOpa3oBaHMe Karemb )KUpa B MOJIOKE MIPH [UTUTEIHHOM CTOSHUWY;
B) pacTBOpPEHUE XKHpa B CIHUPTE;

T') paCTBOPEHHE KHpa B OCH3UHE.

5. DHEpruto MEeXMOICKYISIPHBIX B3aUMOJICHCTBUNA B JIUIIKMIHOM MOHOCIIOE Ha
ITOBEPXHOCTH BOJABI MOKHO U3MEPUTH:

a) M3MEpUB PadOTY, HEOOXOIUMYIO JUISl PACTITUBAHUS JIMITHTHOM MOHOCIIOMHOM TICHKH,
M3MEHUB €€ IUIOIIA b Ha BENMUYUHY AS;

0) MOMECTHUB 3Ty IUICHKY B HU3KYIO TEMIIEPATypy, B KOTOPOU MOCIEAHSISI HAXOAUTCS B
KpUCTaNIn4eckor hopMe U ONpeaesIuB yAeIbHYIO TEIIOTY IJIaBICHHUS;

B) CpaBHHUB PabOTy, HCOOXOAMMYIO ISl PACTATHUBAHUS JIMITHIHOW MOHOCJIOWHOW TUICHKH,
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) JIEKTPUUECKHUE XapaKTEPUCTUKH MEMOPAHBI.

7. KoonepatuBHOE CBA3BIBAHUE JINTAHIOB JTO:

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

0) o1Ha MaKpPOMOJIEKYJIa CBSI3BIBAET CPa3y HECKOJIBKO JIMTAH/IOB;

B) CBSI3bIBAHUE OJTHOTO JIMTAHJa C MAKPOMOJIEKYIONH U3MEHSET KOHCTAHTY CBSI3bIBAHMS JIJIS

JIPYTUX.

8. IlentuaHas cBs3b:

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

0) He AByIsIeTCs MPOAYKTOM ruApoin3a. B cBs3u ¢ 3TM oOpaTHas peakiiys HEBO3MOXKHA;

B) SIBJIIETCSl MPOJYKTOM IOJUKOHAEHCAIMU ¢ oOpa3oBaHMeM Bojbl. OOpaTHas peaxius
ecTh ruiponu3. OHa UMeeT BBICOKYIO HEPTUI0 aKTUBALlMU U UJIET B MPUCYTCTBUH (DEPMEHTOB:
IIENICUHA, TPUIICHHA.

Pa3gea S. [IponunaemMocTs M TpaHCHOPTHAA (PyHKIHMS OMoMeMOpaH.

1. AKTUBHBIM TPAHCIIOPTOM 4Yepe3 OMOIOrHYeCKue MEMOPaHBI SIBIISIETCS:

a) 10001 TpaHCHOPT, TPeOYIOIIKI 3aTpaT YHEPTUH;

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

B) TPAHCIIOPT, OCYILIECTBISIEMBI 3a CYUET SHEPTUU JAPYroro mporecca.

2. [TaccuBHBIN TpaHCHOPT NMPOTUB I'PaJUEHTA KOHIIEHTPAIUH:

a) HEBO3MOKEH;

0) BO3MOXEH 3a CUET SHEPTHH JIPYroro MpoIecca;

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

') HEBO3MOYKEH B ClTyyae HEMTpaIbHBIX MOJIEKYI, BOSMOXEH, €CJIU MOJIEKYJbl 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 KaIbIU;



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

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

a) CIOCOOCTBYET MPEKPAIICHHUIO TbIXaHHS;

0) CIOCOOCTBYET YCHJICHUIO JIbIXaHUS;

5. [IpumeHneHne OJIOKATOPOB IETH MEPEHOCA AIEKTPOHOB:

a) CIIOCOOCTBYET MPEKPAIICHUIO JIbIXaHUS;

0) ciocoOCTByeT npekpaieHuto pecuare3a ATO:

B) He OyneT cnocoOcTBOBaTh cHMXKEeHUIO (ApH) Ha BHyTpeHHel MeMOpaHe,

r) He Oyzer cnocoOCcTBOBaThH CHIDKEHUIO (ApH) Ha BHYTpeHHEW MeMOpaHe, a,
CJIEJIOBATENIbHO, HE CHU3HTCS pecuHTe3 ATO.

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

a) B cllyyae TpaHCIIOpTa MOHOB, O1aroiapst MpoLeccaMm, CBSI3aHHbBIM C
ucnonp3oBanrneM AT®, nepeHocunk npruoOpeTaeT MPOTHBOMOIOKHBIN 3apsi, a Ha
IPOTUBOIOIOKHOW CTOPOHE MEMOpaHbl BHOBb CTAHOBUTCS HEHTPaJIbHbIM;

0) B 1o0aBieHHE K (a): €ClIi IEpeHOCUMas MOJICKYJIa HeHTpalibHasi, TO, Oaromxapst
AT® — 3aBHCHMBIM IIPOIIECCAM, CBSI3aBILUICS ¢ HEHM MEPEeHOCUUK IpUoOpeTaeT
ANIEKTPUYECKUH 3apsi/l U UAET Yepe3 MEMOpPaHY M0 AIEKTPO-OCMOTUYECKOMY I'PAJIUEHTY;

B) nnpu ruzpoausze AT®, npenBapuTenbHO CBA3aHHONM EPEHOCYMKOM, KOH(pOpMaLUs
MIOCJIETHETO U3MEHSIETCS TaKUM 00pa30M, YTO KOHCTAHTA CBSI3bIBAHMSI IEPEHOCUHKA C
NIEPEHOCHMBIM BEIIECTBOM IOBBIIIAETCS HAa TOH CTOPOHE MEMOpPaHBI, /1€ KOHLIEHTpALHs
BellecTBa HU3Kas. [Ipu nepeHoce BeliecTBa Ha APYryr0 CTOPOHY MeMOpaHsblI (L€ ero
KOHLIEHTpAIMsI BHICOKAsi) KOH(pOpMalys CTAHOBUTCS M3HAYAIbHOM, a KOHCTaHTa
CBA3BIBAHUS HU3KOH. Molekyna BemecTBa OTCOEANHAETCS.

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 — XuMudeckoe
CponCTBO, V — CKOPOCTh peaklivu. Pa3HuIla KOHIEHTpalUi ONpeAessieTcs COOTHOLUIEHUEM
1moTokoB A1V 1 AV,

8. Ilon nelicTBUEM KakoW CHIIBI TPOUCXOAUT MU dy3us?

A) B3aMMHOTO OTTaJIKUBaHUsI MOJIEKYI;

b) rpaguenta nquddy3MoHHOTO MOTEHIIMANA;

B) pa3zHocTH XMMHUYECKHX MOTEHIIMAJIOB;

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

9. Uemy nponopuruoHaIbHO OCMOTHYECKOE JIaBlieHuEe?

A) KoHueHnTpaiuu MoJieKyll B pacTBOPE;

b) CymmapHOl KOHLIEHTpallUM HMOHOB U HEIUCCOIMUPOBAHHBIX MOJIEKYIT B
pacTBoOpe;

B) KoHuieHTpamuu Bojbl;



I') JaBnenuto, co3paBaeMoOMy CTOPOHHUMH CHCTEMAaMH.

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

A) B pe3ynbrare akTUBHOTO TPaHCIIOPTA;

b) B pesynbrare obnerdyennoi nuddy3uu mocpeacTBOM MEPEHOCUNKA;

B) B pesynbrare naccuBHo# auddy3un yepe3 MeMOpaHHbIC CIIOH,

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

11. Ha uro tparurcs sueprus AT® npu sngounrtose?

A) Ha nokanpHOE pa3pyiieHue KIECTOYHONH MeMOpaHBI, BCICICTBUE YETO KPYITHBIC
MOJIEKYJIBI MOTYT IPOHUKHYTh BHYTPb KJIETKH IO TPAJIUEHTY KOHIICHTPALINY;

b) Ha usmenenue koHpopmanuu GEKOB, OCYIIECTBISIONINX ABMKEHNE MEMOPaHbI;

B) Ha cunre3 ¢epMeHTOB, OCYIIECTBISIOMIMX JU3UC MEMOPAHHBIX CTPYKTYD,
BCJIE/ICTBUE YETO KPYIMHbIE MOJIEKYJIbl MOTYT MPOHUKHYTh BHYTPb KIIETKU IO TPAJAUCHTY

KOHICHTpAIH.

Pa3znes 6. buodnekrpuyeckue siBjeHHS.

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

A) Pa3HOCTBIO B KOHIIEHTpallMd MOHOB IO 00€ CTOpOHBI MeMOpaHbl. b) 3apsKeHHbIMU
rpynmnamu OeNKOB U TOJIMCAaXapuI0B Ha TTOBEPXHOCTH MeMOpaHbl. B) 3apsokeHHbIMH rpymimaMu
0eKoB BHYTpH KJeTKH. I') Pa3HOCTBIO KOHIIEHTpaLuii KaJiusi BHYTPU U BHE KIJIETKH.

2.YT10 Takoe MOHAHOBCKUM IIOTEHIIMA M B KAKUX KJIETKax OH HaOmromaercs?

A) INoreHnuan, ycTaHaBIMBAIOIIMNACS MEXy MEPTBOM KJIETKOM M OKpYyXKaroliel cpesoi,
IpU YCJIOBHUM, YTO MeMOpaHa NIpOHHUIaeMa JJIsi MEJIKUX HEOpPraHM4eCKMX HOHOB, HO HE
IIPOHUIIaeMa JJIsl KPYNHBIX MOJIEKYJl HECyIUX JJieKkTpuueckue 3apsanel. b) Ilorenumann,
YCTAHABIMBAIOIIMICSA MEXAY KIETKOM M OKpPYKalolled Ccpeaod, Ipu YCIOBUH, YTO
OKpyXarollasi cpera He coAepXUT HoHbl Harpus. B) IloTeHuman, ycTaHaBIMBaroIIUiics
BCJIEJICTBUE PAa3HOCTU KOHLEHTpalMi Kajausi BHYTpH U BHe kieTku. [) [loteHuman mexny
BHEIIHEW U BHYTPEHHEU CPENON KIIETKH, BOZHUKAIOUIUN B MOMEHT IIPOXOXKIEHUS IOTEHIMasa
NEUCTBHUS.

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

A) Wz-3a Oompmieit BsizkocT MemOpanbl. b) WM3-3a MeHbliel IusneKkTpUUecKoit
npoHuaeMoctd MemOpanbl. B) I3-3a paznuMuHOro MOHHOTO cOCTaBa IO 00€ CTOPOHBI
MeMOpansl. [) U3-3a Toro, 4To KOHIIEHTpAIMs HOHOB B MEMOpaHE MHOTOKPAaTHO MEHbIIIE, YEM B
OMBIBAIOLLIEH €€ Cperie.

4.Yem 00ycioBieHa pa3HOCTh KOHIIEHTpAIMii MOHOB MEXJIy BHYTPU- U BHEKJIETOUYHOMN
cpenoi?

A) HannuueMm BHYTpHM KJIeTKH O€JIKOB, MMEIOIIMX 3apshkeHHble rpynmnbl. b) JlelicTBuem
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 unaynupyercst NoTeHIUaN JeiCTBUS?



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

6. Uem 00ycCIIOBIIEHO HU3MEHEHHE MTOTEHIMaIa Ha MEMOpaHe KJIETKU ¢ OTPHULIATENIbHOIO 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 kamust u3 KieTku. [') VI3mMeHeHHeM CTpyKTypbl
MeMOpaHHBIX OCJIKOB.

7.1louemy TMOTEHIMAT IEUCTBUS PACIPOCTPAHSIETCS 110 HEPBHOMY BOJIOKHY?

A) MW3-3a TOKa, BO3HHKAIOIEro B akcomaasMme. b) MW3-3a mocienoBarenbHON
JENOIspU3alMi COCEHUX YYacTKOB, YTO CONPSDKEHO C OTKPBITUEM HATPUEBBIX KaHAIOB. B)
N3-3a ToKa, BO3HUKAIOIIETO MEXTY JCTIONAPU30BAaHHON MEMOpaHOU M OKpYyKaroIiei cpenoi. I)
W3-3a TOKa, BO3HUKAIOIIETO MEX/Y JEHOIIPU30BAHHBIM Y4aCTKOM MEMOpPAHbI U aKCOTUIa3MOiA.

8. Uto obecrieunBaet cuHarc?

A) MexmeMOpaHHBI KOHTaKT JIBYX B030yAMMbIX KieTok. b) Ilepemauy sueprum
IIOCPE/ICTBOM MHAYKTHUBHOIO pe3oHaHca. B) MoHHBIN TpaHcopT Mexay AByMs KieTkamu. 1))
AKTHUBHBIN TPAHCIIOPT.

9.Kak BbIcBOOOKJaeTCsl HEMpOMEIMaTop U3 CHHATUYECKUX MTy3bIPHKOB?

A) B pesynabrare npo0osi my3bIpbKOB IOJ] JEHCTBUEM DPA3HOCTU IMOTEHLHUAIOB MEXIY
Ipe- W IoCTCHHaNTU4yecko memOpanamu. b) B pesynabrare axkTUBHOro TpaHcIopTa B
CHHaNTUYeCKyl0 1enb. B) B pesynbrare Kkackaga IpoOLIECCOB, HHIYLMPYEMBIX
NOTEHIIMAI3aBUCUMbIM BBIXOIOM Kanbliusg B HuTomuiasmy. [') B pesynsrare sHiouuTosa,
IIPOUCXOJISALIET0 Ha OCTCUHANITUYECKON MeMOpaHe.

10. Kakyro (hyHKIIMIO B HEPBHOM BOJIOKHE BBINOJIHSAET MUEIMHOBAsE 000J104Ka?

A)  VYckopser mnpoxoxkaeHue HepBHOro ummyibca. b) Ilpenoxpanser BOJIOKHO OT
MeXaHHuecKux noppexaeHuil. B) O6ecneunBaer nuranue BosiokHa. [') [Ipenoxpansier BoIoKHO
OT YpPE3MEPHOU AEMOJISIPU3ALINY.

Pa3gen 7. Buosornyeckoe gericreue MU Buaumoro 1 nHGpPaKpacHOro AMana3oHoB.

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

2. Yrto Takoe JIOMUHECLIEHIIA?

a) TeIUI0BOE CBeUeHHeE; 0) 23((HEeKTUBHOE OTpaKEHUE MAJAIOIIETO CBETA; B) MEPEXO]T AIIEKTPOHA
13 BO30YX/IEHHOT'O COCTOSIHUS B 0OBIYHOE C BBICBOOOXKAEHUEM U30BITOYHOM SHEPTUH B BHJIE
kBaHTa DMMU; r) BbIOMBaHME IEKTPOHOB € IOBEPXHOCTH BellecTBa noj aeicrsueM OMU.

3. Iloyemy kuBBIE TKAHU HEMPO3PAYHBI JJI1 BUIUMOIO U YABTPadHOoIETOBOrO U3IyUEeHHUS, a
JUISL PEHTTEHOBCKOTO — IIPO3payHbl?

a) MOTOMY, YTO >KUBbIE TKAHU COCTOSIT U3 JIETKUX JIEMEHTOB; 0) SHEPrUsl pEHTI€HOBCKOTO
KBaHTA MPEBBIIIAET PA3HUILYy SHEPTUH MEXAY IEKTPOHHBIMU OPOUTAISIMU B MOJIEKYJIE
BEIIECTBA; B) IOTOMY, UYTO PEHTT€HOBCKUI KBAaHT cllabee KBaHTa BUJUMOTO U
YIbTPa(UOIETOBOTO U3IyUEHHSI; T') TIOTOMY, YTO PEHTTE€HOBCKOE U3JIy4YeHHE IIPU
B3aUMOJICHCTBUH C BEIIECTBOM MHIYLIUPYET XapaKTEPUCTUUECKOE U3TyUEHHUE.

4. Tlouemy KOCTHasi TKaHb JTy4Ille BCETO BUJIHA HA PEHTTEHOBCKUX CHUMKaX?
a) [Toromy, 4To OHa NydIie abCOpOUPYET PEHTTEHOBCKOE H3ITYYCHHE; 0) MOTOMY, YTO KOCTHAs
TKaHb BCTYIMAET B JOTOXUMHUUECKYIO PEAKITHIO MO/ BO3ICHCTBHEM PEHTTE€HOBCKOTO KBAHTA; B)



IOTOMY, UTO KOCTb TBECpAas; F) MMOTOMY, UTO 3JICMCHTHI, CJIaratolmuc KOCTh, JIYUIIC paCCCUBAIOT

PEHTTEHOBCKOE U3TyYEeHHE.

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

6. Kakum MeTomoM nydine TMarHOCTHPOBATh JEPEKT CepIeuHON MePEropoaKu?
a) Y3U; 0) pentren; B) OKI'; r) ayckynbramnuei.

7. Kak npoucxoaut murpamus suepruu nornomieanoro MU B potocucreme?
a) 3a CYeT CO3JaHUs ITOTOKA SJIEKTPOHOB; 0) 3a cUeT Nmepeaayu 1Mo ey SHePTUU KoJeOaHus
AJEKTPOHOB, MHYLIMPOBAHHOTO MOMIOMIEHHBIM KBaHTOM DMU; B) 3a cueT moToKa HOHOB,
MHIYIUPOBAHHOTO CHUKEHHEM MTPOHUIIaeMOCTH OrnoMeMOpan nof neficteueM OMU; r) 3a cuer
pa3pbiBa BOJOPOTHBIX CBSI3EH B MOJIEKYJIaX OCIKOB.

8. Yto Takoe XEMUIIOMUHECLIEHIINS?

a) cBepxciiadoe CBEUCHWE, BO3ZHUKAIOIIEE IMPH PEKOMOMHAIIMKA MOJIEKYJ CBOOOIHBIX

panukanoB; 0) cBeYeHHE, BbI3BAHHOE JIOKAJIBHBIMH PAa30rpeBaMy MPU XMMUYECKOM peakluu; B)
CBEUEHHUE, WHIYLMPOBAHHOE DJHEpPrued MOIIOUIEHHOro BemectBoM OMUM u  umeromee
OOJIBLIYIO, Ye€M HHAYLMpYIOUIee H3JIydeHHEe, JJIMHY BOJHBI; T) CBEYCHME, 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 3aJlaHUM, KOJIHYECTBO

KOTOpbIX IIpupaBHuBaercs K 100%:

OtmeTka Kputepum oueHnBaHus

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

HEYIOBJIECTBOPUTEIILHO

Menblie 50% NpaBUIBbHBIX OTBETOB




[Ipunoxenue 3

Kommiekr BOIIPOCOB K 3K3aMEHY 0 TUCHUIIJINHE

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

Pa3nea 1. Buomexanuka

1.IlepBelii 3akoH HplooTOHa Ui DOCTYNarelbHOIO M BPAIIATEIBHOIO JBUKEHMUS.
WNueprHOCTH. Macca 1 MOMEHT UHEPLUH.

2.Btopoii 3akoH HproTOHa [UIsi IOCTYNareabHOrO U BpallaTelbHOro ABMkeHus. Cuiia u
MOMEHT CHJIBI.

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

4. SIBnstoTCst T OMOJIOTMYECKUE CUCTEMBI TEIUIOBBIMU MallTMHAMU ?

5. Pabora, mpou3BoarMasi MbIIILEH TPU N30TOHUYECKOM COKpalleHUH. TermnonpoayKuus
IIpU MBIIIEYHOM cokpauienuu. [lepBoe ypaBHenue Xuina.

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

7. Cyxoe 1 BSI3KO€ TPEHHUE KaK (PaKTOpbl, 00ECIICUNBAOIIEE TBUKEHUE KUBBIX CYIIECTB.

8. YpaBHEHUE HEPA3PBIBHOCTH CTPYH.

9. YpaBuenue bepnymu.

10. ITonpemuas cuna xkppuia. @opmyna KykoBckoro.

Paznea 2. KosebaresabHble nponecchl B 0M0JI0T U

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

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

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

4. BeIHYX/1IeHHbIE KOJIeOaHUs, pE30HaHC.

5. BonHa, BUIBI BOJTH. DHEPTHS BOJHBI.

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

7. 3ByKOBBIE BOJHBI, X MIPUPO/IA, PACTIPOCTPAHEHUE B PA3IHMYHBIX CpeaxX. AKyCTHUECKHE
PE30HATOPBI, MPUHLIUI UX JEHCTBUSL.

8. OcHOBHBIE (hr3UUYECKHE XapaKTEPUCTUKH 3BYKA.

9. OcHOBHBIE CYOBKYTUBHBIE XapaKTEPUCTUKHU 3BYKA.

10. BocmpusiTue 3BYKOBBIX BOJIH CIIyXOBBIM aIlllapaToM BBICIINX J>KHBOTHBIX, 3aKOH
BebGepa-Dexnepa.

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

2. @usnyeckue U Qunogornyeckue (PyHKIUM KPOBHM B OpraHusMme. leMaToKpuTHOE
yucno. Bunossie oco6eHHOCTH.

3. 3aBUCUMOCTh OOBEMHOW 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. IloTreHimanbHast 1 KHHETUYECKAsi YHEPTHUSI 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. OOMEHHBIC COCY/BI (KAHILIISPHI).

10. ®yHKMoOHANBHAS — KIacCH(PUKAIUSA  COCYIOB. AMOPTH3UPYIOIIME  COCY/IBI.
Cocynopacnpenenenue. OxapakTepu3oBaTh ¢ OMOPU3NIECKON TOUKU 3PCHHUS.

11. Pacnipenenenuie KpoBSHOIO JaBJIEHUS 110 COCYAUCTOM cucTEME.

12. buodwusuka TpaHCKAMMIUIAPHOTO OOMEHa.

Pa3nen 4. Ctpykrypa 6monojimmepon

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

2. BzaumopneiicTusl, 0OecrieunBaroIe BTOPUYHYIO U TPETUUHYIO CTPYKTYpY O€JIKOB.

3. CymrHocTts THAPOQOOHBIX B3auMoecTBUi. X poib B pOpMUPOBAHUHN TPETHYHOH U
YEeTBEPTUYHON CTPYKTYpHI OelKa.

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

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

6. CyImHOCTb KUIKOKPUCTAIIIMUECKON CTPYKTYPhI JTUIUAHOTO OUCIIOSL.

7. Ilouemy Boga cBOOOIHO MPOXOIUT Yepe3 JIUMUIHBIN O1CcI0oi MeMOpaHb1?

8. nTerpanbHble 6enKu: ux puznosorunyeckas QyHKIuUs.

9. ®a3oBble nepexoabl B JIUMUAHOM OUCIOe MEMOPAHBI.

Paznen 5. [IponuniaeMocTs U TpaHcopTHas QyHKIMS OMoMeMOpaH.

1. Juddysus. Onpenenenuie. Gakropsl, BAUSIONME HA UHTEHCUBHOCTH JAU(P(PYy3nMOHHOTO
noroka. 3akoH duka.

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

3. IlaccuBHBIM TPAHCIIOPT HOHOB Y€PC3 CCICKTUBHBIC KaHAJIbI.

4. TlaccuBHble MeMOpaHHBbIE MEPEHOCUUKHU. VX OCHOBHBIE (DU3UOIOTUYECKH 3HAYUMBIE
XapaKTEPUCTHUKU.

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

6. ConpshkeHHBIN TpaHCIOPT Yepe3 MeMOpaHy. OnpeneneHue, IpuMepsbl.

7. DK30- W DSHJIOLMTO3 KaK AaKTUBHBIM TPaHCHOPT KPYNHBIX YaCTHUL. MexaHu3m



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. [ToHsiTHE O MOBEPXHOCTHOM, BHYTPUMEMOPAHHOM U TPAHCMEMOpPaHHOM MOTEHIHAIAX.
MexaHU3MBbl UX BOZHUKHOBEHHS U (PU3UOJIOTHYECKOE 3HAYCHHE.

2. [Norenrman Jlonana Ha MeMOpaHe MEPTBBIX KIIETOK.

3. PaBHOBecHbIM noTeHunan bepumreiina. [lpeanonaraemplii MEXaHU3M BO3ZHUKHOBEHMS.
4. CrauroHapHbIM TOTeHIIMAN X0oMKKUHA, Xakcau u Karna.

5. Ilorennman aeiicTBusa. 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 KAHAJIOB MPU MPOXOKJIECHUU MMOTEHIIUAJIA ISHCTBUS.
Pasnen 7. buonoruueckoe aeiicteue DMU BUAMMOTO U MHGPAKPACHOTO JHAITAa30HOB

1. VYcBoeHue JKMBBIMM TKaHSMU D3HEpruum HewoHusupytouiero OMU. Ha npumepe
¢dorocunTeE3A.

2. Ilytu ucnonbs30BaHus 3HEpruu noromensoro SMU.

3. ®oToXUMHUYECKUE PeaKLH, MHIYIIUPOBaHHbIE ynbTpaduonerom. Ha npumepe aktupanmu
BUTaMUHa /| 1 pa3BUTHUS KaTapaKThl.

4. IHtyK1IMsl OKMCIMTENBHON AECTPYKIMH OEIKOB YABTPa(hUOIETOM.
5. IHAyKIus IEpEeKUCHOTO OKUCIIEHUS JIUMUIOB YIBTPapHOIEeTOM.
6. CymHoCTb (POTOXMMHUYECKON pPEeaKIUH.

7. buomomuHecneHMs. Mcnonp30BaHHWE JIIOMMHECLEHIIMM B BETEpUHApDUM U B
OMOJIOTHUECKUX UCCIIEIOBAHUSIX.

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

10. Tonsite 06 abcomoTHO YepHOM Tene. 3akonbl Ctedana-bonbivana, Buna, [onumpiaa-
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 BUABI YI€OHOH paboThI, MPpeayCMOTpeHHbIe Y4eOHBIM ITanoM. OOydaromuiics
JIEMOHCTPHPYET COOTBETCTBUE 3HAHMH, yMEHUI, HABBIKOB IIPUBEICHHBIM B TAOIHLAX MOKA3aTeNsIM,
OTJIMYHO ornepupyeT NPHOOPETEHHBIMH 3HAHMAMHY, YMCHUSMH, HABBIKAMH, IPUMEHSCT MX B CHTYALHsX
HOBBIIIEHHOH CIOKHOCTH. [IpH 3TOM MOTYT OBITH TOIYIIEHBI HETOYHOCTH, 3aTPYAHSHUS IIPH
HepeHoce 3HAHUH 1 yMEHUH Ha HOBBIC, HECTaHAAPTHBIC CHTYaLlUH.

BEITIOJTHEHBI BCE BUABI YIEOHOH paboTHI, MPpeayCMOTpeHHbIe Y4eOHBIM ITaHoM. OOydaromuiics
JIEMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHUH, HABBIKOB IIPUBEACHHBIM B Ta0JIHMIIaX TOKAa3aTeIsIM,
XOpOIIO orepupyeT MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHHUSIMH, HABBIKAMH, IPUMEHSET UX B CTaHJAPTHBIX
curyarusix. I[Ipy 5ToM MOTYT OBITH TOMYIIEHB! HE3HAYUTENLHBIC OLTMOKH, HETOYHOCTH, 3aTpy/-
HEHUs IIPH IIEPeHOCE 3HAHUI 1 YMEHHI Ha HOBBIC, HECTAH/IapTHbIE CHTYalIHH.

HE BBITIOJIHEH OJIMH WU 00Jiee BUIOB YICOHOU pabOThI, MPEIyCMOTPEHHBIX YUCOHBIM IIJIAHOM.
OOyuaromuics IEMOHCTPUPYET HEMTOJHOE COOTBETCTBHE 3HAHMI, YMCHHUN, HABBIKOB MPHUBCICHHBIM B
YIOBIETBOPUTEILHO TaOIUIAX MOKA3aTeIsIM, OYCKAIOTCS 3HAYNTEIbHBIC OIUOKH, POSIBIISACTCS YACTUYHOE OTCYTCTBUE
3HaHUI, yMEHHA, HABBIKOB TI0 PATy MOKa3aTelel, 00yJarolIiiics NCTIBITEIBACT 3HAYUTEILHEIC
3aTpyJHEHUS [IPU ONIEPUPOBAHUH 3HAHUSAMHU U YMEHUAMH IIPU UX IIEPEHOCE HA HOBBIE CUTYAIlNH.

HE BBINIOJHEHBI BUBI y4eOHOH paboTHI, IPEAyCMOTPEHHbIE YICOHBIM INTAHOM, IEMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHMH, yMCHNH, HABBIKOB MIPUBEICHHBIM B TaOJINIIAaX [TOKa3aTeneH,
HEYIOBJICTBOPUTENBHO | JOIYCKAIOTCS 3HAYNTEIbHBIE OIIHOKH, MPOABIAETCS OTCYTCTBUE 3HAHUH, YMEHHH, HABBIKOB T10
GonbIIeMy psiIy TOKa3aTenel, 00yJaromuiicst NCTIBITBIBAECT 3HAYNTEIIbHBIC 3aTPYyAHCHHS TIPH
OTEPHPOBAHUH 3HAHUSAMH U YMEHHUSIMH IIPU UX NIEPEHOCE HAa HOBBIE CUTYAalllH.
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