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PABOUASI TIPOIPAMMA  JIMCUMILUIMHBL  (MOAYJISI) COCTABJIEHA  HA
OCHOBAHWH:

- ®I'OC BO no cretmansioctd 36.05.01 Berepunapus (yposens GakanaBpyar), yTBEPKICHHOTO
npukazom MunoGpuaykn Pd Ne 939 or «19» centabps 2017 r. (3aperucTpupoBaHO
MunncteperBoM foctuimn Poceniickoii ®enepatmn «11» oxtabps 2017 1., perucTpanroHHbid Ne
48500);

- OCHOBHOIT TpodeccHonanbHON 06pasoBaTebHOM NPOrpaMMBI 110 CTICIHATLHOCTH 36.05.01
Berepunapusi.

- npoeccHonaibHOro  cranjgapra  «PaGoTHuK B 007acTH  BETCPHHAPHMY», YTBEP/KICHHOTO
Muntpyzom Pocenn Ne 7121 «12» oxts6pst 2021 1. (3aperncTpupoBano MHHHCTEPCTBOM IOCTHIIHH
Pocceniickoii dexeparun «16» nos6ps 2021 r., peructpanmonnbiii Ne 65842).

PA3PABOTUYNKH:
W.o.3aB. xadenpoii / M.B.Iyxun
(Oonducnocmy) (noonuce, dama) (PHO)
I[Tpodeccop '—ﬁl/‘z /;74/’ B.1O. Tutos
(0ondicHocmy) /({énzwb, oama) (PHO)
PEUEH3EHT:
npodeccop kageapst
BHPYCOJIOTHH U
MHKpOOHOJIOTHH UM.

akagemuka B.H. Cropuna,
dI'B0Y BO «MIABMub

- MBA umenn KU n.6.1. E. peirfiga
Ckpsadunan, 2

(Oonaicnocms) (noonucws, oama) / (DU 5),

PABOYASI TMPOTPAMMA JUCHUIUIMHBI (MOAVJIS) PACCMOTPEHA H
OJOBPEHA:

- na sacenanuy kadeaps Paauobnonorun u Gnodusuky nmenu akanemuka A.Jl. benosa

INpotokon 3acenanus Ne 15 ot «15» uronst 2023 r

U.0.3aB. kadeapon /é M.B.1lykun

(Oonacrnocms) (noonucw, oama) (DPHO)

- Ha 3acenanud Y4eGHO-METOAHYECKOH KOMUCCHH (aKyIbTeTa BETEPHHAPHOMH MEIMIIMHbI
ITpotoko 3aceganmst Nel0 ot «23» uions 2023 .

fooof
Ipencenarens KOMACCHH s Q/Q/Q/D H.A. CriecapeHko

(OoncHocmy) (noonuce, 0ama) (OHO)




COITTACOBAHO:

Havanbuuk y4uebHo-

METOJINYECKOTO L C.A.3axaposa
ylpaBneHust Lo
(Qondxcnocms) (noonucw, oama) (PHO)
PyxoBomuTens cexropa
OpraHu3anuy yuedbHoro
npouecca YMY 77 W 4 rA4 FO.I1. XKaposa
(Oonacrnocmy) (noonuce, dama) (PHO)
Jexkan ¢akynsreTa
BETEPHHAPHOI MEIMIIAHBI l/\ IT.H. AGpamos
(Oonocnocmy) (nodnurz': oama) (DHO)

Jupextop 6ubiuorexkn

v/

H.A. MockBUTHHA

(Oonsicnocmy)

(noonucw, oama)

(PHO)



L.MIEPEYEHDb COKPAILIEHMI1, UCIIOJIb3YEMBIX B TEKCTE PABOYEN
ITPOT PAMMBI JUCIHUTIIAHBI (MOIYJIS)

1. OIIOII — ocHoBHas mpodeccuoHanbHas oOpa3oBaTesIbHAs IPOrpaMma

2. YK — yHuBepcanbHas KOMIETCHITHS

3. OIIK — o6menpodeccrnonaibHast KOMIIETEHIINS

4. T1K — npodeccroHanbHasi KOMIIETCHIINS

5. 3.e. —3adeTHas eIMHULIA

6. ®I'OC BO — denepanbHbIii rocyIapCTBEHHBIN 00pa30BaTeNbHbIA CTAHIAPT BHICIIETO
00pa3zoBaHus

7. PIIJ1 — paboyast mporpamma JuCILUIUINHBI

8. ®OC — poH]1 OIIECHOYHBIX CPENICTB

9. CP - camocTosiTesibHasi padoTa
2.0CHOBHAS XAPAKTEPUCTUKA JUCHUIIJIMHBI

Heab AMCUUIIMHBI:
O3HAKOMJICHHE CTYIEHTOB C OCHOBHBIMH (PU3WYECKUMH NPHHIMIAMU
(YHKIMOHUPOBAHUS OMOJIOTHYECKUX CHCTEM.
3ajaum AMCHMILINHBL:

- (bOpMI/IpOBaHI/IC y 06yt1a}01111/1xc;1 JIOTUYCCKH YIIOPAAOYCHHBIX 3HAaHUU O
HanOoJiee BAXKHBIX 3aKOHAX U MOJCJIAX OIIMCAHUA ITPHUPOIBI;

- O3HAKOMJICHHUE O0yYarolUXCs ¢ METOIaMu OMO(DU3NUYECKUX UCCIIEIOBAHUN U
HaIpaBJICHUSIMU MTPAKTUYECKOTO IPUMEHEHUSI OMO(PU3NKU B BETEPUHAPUH;

- OCBOCHHE OCHOBHBIX JKCIEPHUMEHTAIbHBIX HABBIKOB, HEOOXOIUMBIX IS
paboThl ¢ (U3MYECKON ammapatypoil, IMArHOCTUYECKUM U TEXHOJOTUYECKUM
000pyI0BaHUEM, UCTIONB3YEMbIM B BETEpUHAPHH.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C INTIAHUPYEMBIMU PE3YJIBTATAMU OCBOEHU S
OBPA3OBATEJIbHOM ITPOI' PAMMBI

[Tpouecc u3yueHus qucuuIUIMHb «bnogu3rka» HampasiieH Ha (OPMUPOBAHUE U Pa3BUTHE
caenyromux komnereHuuid, cormtacHo ®I'OC BO mno HampasineHuto mnoaroroBku 36.05.01
Berepunapus: YK-1, OIIK-6

[Inanupyembie pe3yabTaTbl OOYYEHHS TUCHUIUIMHBI, COOTHECEHHBIE C WHAMKATOpaMHu
JOCTUKEHUS KOMIIETECHIIMM:

Ne | Kon m naumenoBanune | Koa u HauMeHoBaHMe HHAUKATOpPA
Pe3ynbTarsl 00yueHUs M0 THCHHUILIHHE
n/n KOMIIETEHIINH noctuxenust komnerenuuu (MAK)

1. VK-1. Cniocoben N-1yk.1 3HaTh METO/IBI TIOKCKA, 3HaTh: (U3HUYCCKHE MPUHIUIIB COBPEMEHHBIX
OCYILECTBIIATh OUCK, | KPUTHYECKOTO aHAJIM3a U CHHTE3a 61o(U3NUECKUX METOJIOB HCCIICAOBAHUS M YCTPOICTBO
KPUTHYCCKHUI aHATU3 1 | WH(OpPMAIIHMH 10 BOIPOCaM COOTBETCTBYIOILIEN COBPEMEHHOMN anmnaparypsl
cuHTe3 nHopMaluy, | MPOPECCHOHATBHON SSITEIILHOCTH U
MPUMEHSTh CUCTEMHBI | HAYYHBIX TOCTIKCHUH
noaxox i pemenus | M-2yi.; YMeThb moiay4ars HOBbIE YMeTh: paborarh ¢ OHOIOTHUECKUMA OOBEKTaMH,

MOCTABICHHBIX 33J1a4 | 3HAHWS, HHTEPIPETUPOBATH U aJICKBaTHO AKCIUTYaTHPOBATh COBPEMEHHYIO
0000111aTh JaHHBIE 110 AKTyaJIbHBIM anmaparypy Uit OHOpHU3NIECKUX UCCIIeT0BaHMIT
npo0IeMaM, OTHOCSIIIUMCS K
npodeccHoHaIbHOM 00J1acTH;




OCYILLECTBIIATH MOUCK MH(OPMALMHK U
pelIeHui Ha OCHOBE JIEHCTBUH,
SKCTIEpPUMEHTA U OTIbITA,
(bopMynHpoBaTh BEIBOABI U HOBBIC
uneu

N-3yk.1 Bragets MeTonamu moucka,
BBISIBJICHUS MPOOJIEM, aHaN3a U
MIPUHATHUS a/I€KBaTHBIX PELLICHHUIA;
JIEMOHCTPHUPOBAHUS OLIEHOYHBIX
CY)KICHUH B PELICHUH CIOXKHBIX
npoeCCHOHaTbHBIX CUTYALHH C
PUMEHEHHEM aHaIn3a, CHHTEe3a 1
JPYTHX METO/IOB UHTEIUIEKTYaIbHOMN
JIeSITENIbHOCTH

Bragers: HaBbIkamMu pabOTHI C COBPEMEHHBIM
11a60paTOPHBIM 000PYIOBAHUEM, UCIIOIb3yEMbIM B
OMO(PU3NUECCKIX HCCIICTOBAHMSIX.

OIIK-6 Criocoben
HCTIONB30BATh B
npogeccuoHanbHON
eATEILHOCTH OCHOBHBIC
3aKOHBI (DM3HKH, XUMUH,
HayK o 3emiie u
OHOJIOTHH, TPUMEHSTh
METOJBI
MaTeMaTH4eCcKOro
aHaJIN3a U
MOJICITHPOBAHHS
TEOPETHYECKHX U
9KCIIEPUMEHTAIBHBIX
HCCIICIOBAHHIA,
npuoOpeTaTs HOBBIE
MaTeMaTH4ecKue u
€CTECTBEHHOHAYYHBIE
3HAHUS, UCHIONIB3YS
COBpEMEHHBIE
oOpasoBarenbHbIC U
HHPOPMAIMOHHBIE
TEXHOJIOTUH

N-1onx.¢ 3HATH OCHOBHEIC 3aKOHBI
(u3HUKH, XUMHY, HayK 0 3eMiie 1
6MOIOTHH, METO bl MATEMAaTHIECKOTO
aHaNN3a U MOJEIUPOBAHMS,
TEOPETHYECKHUX U IKCIIEPUMEHTAIBHBIX
HCCIIEJOBAaHUM, COBPEMEHHbBIE
oOpazoBarenbHble U HH)OPMALMOHHBIE
TEXHOJIOTHH ISl IPUOOPETEHUs HOBBIX
MaTeMaTHYECKHX U
€CTCCTBEHHOHAYYHBIX 3HAHUH

3HaTh OCHOBHBIE 3aKOHBI (DM3HUKH, XUMUH, OMO(DH3NKI
1 OMOXHMMHH, HalpaBIeHHs COBPEMEHHBIX
TEOPETHYECKHUX M IKCIICPUMEHTAIIbHBIX HCCIIEOBAHMIT
B Onodusuke, COBpeMeHHbIE 00pa30BaTeIbHbIEC
WH(QOPMAIMOHHBIE TEXHOIOTUH I IPHOOPETEHUS
HOBBIX MaT€MaTHYECKHX ¥ €CTECTBEHHOHAYYHBIX
3HaHHUU B 001acTH OMOPHU3UKU

N-20111.6 YMETh MOTy4aTh HOBBIC
3HAHUS, HHTEPIIPETHPOBATH U
00001maTh JaHHBIE [0 AKTYaJIBHBIM
npo6aeMaM, OTHOCSIIUMCS K
npodecCHOHANBHOM 00J1acTH;
OCYIIECTBIISITH OMCK HH(pOPMALUH 1
pelieHuit Ha OCHOBE JIEHCTBHIA,
JKCIIEpUMEHTA U OIIbITA,
(hopMyIHPOBATH BBIBOIBI K HOBBIE
uien

‘YMeTh nonTydaTh HOBBIE 3HAHUS, HHTEPIPETUPOBATh U
00001maTh JaHHBIE N0 aKTyalbHBIM IIPOOIeMaM
OMO(U3UKH; OCYIIECTBIATH TOMCK HHPOPMAIIUHU U
pelIeHui Ha OCHOBE JAEUCTBUM, SKCIIEPUMEHTA U
ombITa, (OPMYITUPOBATH BBIBOJBI X HOBBIE HIEH

WN-20nk.¢ Baagets MeTomaMu moncka,
BBISIBJICHHUSI IPOOJIEM, aHAIIM3a U
NPUHATHS aJJeKBaTHBIX DPEIICHUIA;
JIEMOHCTPHUPOBAHHMS OIIEHOYHBIX
CY)KJIEHUH B PEIICHUH CIOKHBIX
npo(heCCHOHATIBHBIX CUTYAIMH ¢
NpUMEHEHHEM aHaJn3a, CHHTE3a U
JPYTHX METOIOB HHTEIUIEKTYaIbHOM
JEATENbHOCTH

Bnanets MeTojaMu MOUCKa, BBISBICHHS TPOOIEeM
OMO(U3NKH, aHAIN3a ¥ IPUHATHS aJeKBATHBIX
pelIeHuii o BOIpocaM, OTHOCSIIMMCS K Ono(pu3HKe,
JIEMOHCTPHPOBAHHMS OLICHOUHBIX CY)KACHHH B PEIICHUH
CJIO)KHBIX MPO(ECCHOHAIBHBIX CUTYalUH C
NpUMEHEHHEM aHaln3a, CHHTE3a U IPyrHX METO/IOB
MHTEIUICKTYaJIbHOI AesITeTbHOCTH

4. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI
Hucnumimna «buodusuka» oTHOcUTCS K 0a30BOM YacTW LMKJIA JUCHUIUIMH Y4eOHOTO
wiada OIIOIT no nHanpaienuto noarotoBku 36.05.01 Berepunapus (ypoBeHb OakanaBpuara) u
ABJsieTCs 0053aTeIbHOM /1151 OCBOCHUS:

- 10 O4YHOH opme 0OyueHus B 4 cemectpe..

4. OBPBEM JUCHUIIJIMHbBI (MOAYJISA)
OO0mmuit 00beM TUCIUIUIMHBI (MOYIISI) COCTABIACT 2 3a4€THBIX eNUHUIL, 72 4aca. Aynuropun 208 u

220 VJIK
Ounas popma oOyueHust
Bun yue6HoM paboThI Bcero, yac. ceMecTp
1 - - -
O06mmii 00beM AHCHMILIMHBI 72 72 - - -
KonTakTHasi padoTa (ayguTopHas): 38,3 38,3 - - -
JIEKIUH 18 18 - - -
3aHATHS CEMUHAPCKOTO THIIA, B TOM YHCIIE: 18 18 - - -




CEMUHAPEI - - - -

KOJUIOKBHYMBI - - - -
MPAKTUYECKHE 3aHSITHUS 10 10 - -
[PaKTHKYMBI - - - -
11ab0paTopHBIE PabOTEI 8 8 - -
JIPYTHe BUJIbI KOHTAaKTHO# paboThl 2,3 2,3 - -
KonTakTHasi padoTa (BHeayiuTOpHasi) - - - -
CaMocTrosiTesibHAsA padoTa 00y4aroIMXCs: 33,7 33,7 - -

N3YUCHUE TCOPETUICCKOTO Kypca - - - -

BBINOJIHEHUE JoMaltHuX 3aganuii (PI'P, pemenue 3anay, - - - -
pedepar, 3cce u apyroe)

KypCOBOE IPOCKTHPOBaHNE

JIPYTHE BUJIBI CAMOCTOSTENHHON paboThI 33,7 33,7 - -

IIpoMe:KyTOUHAsI aTTeCTALMS: - -
3auer 0 0 - -
9K3aMeH - - R -

JIpyTHe BUJIBI IPOMEXYTOUHOH aTTecTauuu - - - -

5. COIEP) KAHUE JUCHUIIJIUHBI (MO YJIS)
Paznenbr nucuumminHbl (MOIYIs):

Ounas popma
3aHATHS CEMUHAPCKOIO THIA,
Ne HaumenoBanue paziena Jek aac. CP, UK
pasjeia pasi q:clm’ CemuHapsl | IIpakTuKyMBI, qac’
) npakTuyeckue | JadopaTtopHbie :
3aHATHUS U AP. padoThl
YK-1;
1. Bromexanuka 2 2 i 5 OIIK-6
KonebarensHbie VK-1;
2 2 2 - 5
[POIECCHI B OHOJIOTHH. OIIK-6
YK-1;
3. |I'emomuHamuka 2 0 4 5 OIIK-6
YK-1;
4. CrpykTypa 6rononumepon 2 2 - 5 OIK-6
[Iponumaemocts u
5 4 2 - 5 v
. TPAHCIIOPT YCPE3 OIIK-6
OroMeMOpaHsbl
6 BI/IO3J'ICKTpPI‘IeCKI/Ie ) , ) 5 VK-1:
- [BIICHUSL. OIIK-6
buonornueckoe nencTeue
7 OMUAU BUIUMOIO W 4 i 4 37 VK-1;
UHPPAKPACHOTO OIIK-6
JIAAIa30HOB
Uroro: 18 10 8 33,7
Coaep:xkanue TUCHUNJIMHBI (MO1YJIs1) 10 BUAM 3aHATHIA
.HCKI_[I/IOHHLIC 3aHATUA
N HaumenoBanue
pa3nea pasieta Tema nexkuuu O0beMm, uac.
a JAUCHUIIIINHBI
(MomyJist)

JnHaMuKa mocTynareabsHoro u
1 buomexanuka. BpAIllaTENILHOTO JIBWXKEHUS. JIOKOMOLIMS B BOJIE U 2
Ha cyire. bruodu3uka MBIIIEYHOTO COKPAIIECHMUS.

KonebaTeIbHbl Kone6arenbHble npolieccs B OnocucreMax, Bocnpustre
2 3ByKa. 3akoH Bebepa — ®exuepa. Opransl BOCHPUATHS U 2
€ [Mpomueccel B BOCIIPOU3BEICHHS 3BYKa Pa3IMYHbIX 4acToT. [I[puMeHenue




OMOJIOTHH.

YIBTpa3ByKa B BETCPUHAPUH

Peonoruveckue cBoicTBa KpOBHU. IlorenmuanpHas u
KHHCTUYCCKasd DSHEPrusgd MEXaHUYCCKOro JABUKCHHUSA KpPOBH.

3 I'emonmHaMuka | PacnpenesneHue KpOBSHOTO TaBICHUS O COCYIHCTOH CHCTEME. 2
OcMoTHYECKOE u TUAPOCTATHYECKOTO HaBHeHI/Iﬁ B
TPaHCKAMWULIPHOM OOMEHe.
4 Crpykrypa ®daxkTopHl, onpeneNsIonHe CTPYKTYpy 6enkoB.. dusmko- 2
6I/IOHOHI/IMepOB XHMHYECKHE CBOMCTBA MeM6paHHI>IX OEJIKOB U JIMITUIOB.
[Iponuaemoct buodusnyeckre 0CHOBbI NPOHUIIAEMOCTH MeMOpaH.
bHU TpaHCHOpT BI/IO(bI/I?)I/IKa MaCCUBHOI'O U aKTUBHOTO TPAHCIIOPTA.
5 HCO6XOJJI/IMI>IG YCJIOBUS COIPSI)KEHUS IIOTOKOB YEPE3 4
qepeS MeM6paHy, HpI/IHHI/IHI/IaJ'ILHLIe MEXaHU3MBI NOBPEKACHUST
OmoMeMOpaHbI 6uomMeMOpaH.
MexaHu3msl BO3HUKHOBEHHUE
JNEKTPUUECKUX  TMOTCHIIMAIOB HA  KJICTOYHBIX
buosnekTpuuec | MmemOpanax. IloTeHIMan TOKOSI ¥ TIOTEHITAAT
6 KUE SIBICHUS. nedctBua. PacnpocTpaHeHue MOTEHIMANa IO 2
HEpBHBIM BOJIOKHaM. bHodusuka cuHanTHYECKO
nepenadu. DIEeKTPHUIECKHAE OPTaHbl PHIO.
Bzaumoneticteue OMU ¢ OuooOBeKTamm.
Bbuonorunyecko
. [Tormomenue u paccesHue kBaHToB OMU.
e JefcTBUE
SMU [Hongpuzauust ceta. 3akoH Mamoca. CreneHb
7 nonsApu3alMd. 3akoH bproctepa. OnTuyecku 4
BUJIUMOTO u
aKTHBHBIC BEIIECTBA.
nH(ppaKpacHOT
TemmoBoe M3MyYeHUE W €r0 NMPUMEHEHUE B
0 AMAana3oHOB
OMONIOTHH U BETEpUHAPHUH.
3aHATHA CEMHMHAPCKOI0 THIA
HaumenoBanue
Ne
asjaelia
pa3aea pasit Tema 3aHATHS, KPAaTKO€ COAepKaHue Oﬁ'l)eM, qac.
a JTUCIUILINHBI
(Mony.Jst)
JnHaMuKa MocTynareabsHoro u
BpalIaTeIbHOro NBHKEHUs. Pa3BuTue
1. BuomexaHuka. | JJOKOMOTOPHOH (PYHKIIUH B 3BOJIIOIWH. JIoKOMOIIHS 2
B BOJIE U Ha cyIie. bruodusnka MbIIIEYHOTO
COKpaIICHHUS.
l'apmonunueckue KoneOaHusl. OHeprus
kojie6anuii. Boxubl. [Tpuniun [Noiirenca-Openensi.
Oueprus BonmHbl. MHTepdepeHIyss u Tudpakius.
Crosiuast BonHa. buenus. 3BykoBble KojeOaHUS.
KonebatenpHble
Ompenenenue.  PacmpocTpanenwe  3Byka B
2. IPOLECCHI B 2
pasIMYHBIX cpermax. Bocmpustue 3ByKa. 3akoH
Ouonoruy.
Bebepa — dexnepa. Dddexr Mormnepa. OpraHbl
BOCIIPOU3BEACHUSI  3BYKa  Pa3jIMYHbIX  YacTOT.
OXoJjoKarus B JKHBOTHOM Mupe. llpuMenenwne
YIBTpa3ByKa B BETEPUHAPUH
YpaBHEHHE  HEPa3pHIBHOCTH, ypaBHEHHUE
3. TeMoHHAMUKA bepuymiu. Cuna Bsa3koro TpeHus. Ee 3aBUCUMOCTh 4

OT CKOpPOCTH. HproToHOBCKass ¥ HEHBIOTOHOBCKAS




KUIKOCTH. BivisiHue GOpMEHHBIX 37IEeMEHTOB KPOBH
. YpaBHeHue

Ha €€ pEoJIOTHYECKHE CBOMCTBa
Ilyazeiinsa. IloTeHunanbHas U
JHEPrusl  MEXaHHYECKOTO
Pacnpenenenue KPOBSHOTO
COCYIOHUCTOM CHUCTEME.
THAPOCTATHIECKOTO
TPaHCKAMMUIIPHOM OOMEHE.

JIBIDKEHUSA

JaBJIEHHS
OcMoTHYECKOE i
IaBJICHUH B

KHUHETHYECKast
KpOBH.
o

®daxkTopHl, onpeneNsIonHe CTPYKTYpy 6enkoB.. dusmko-
XHMHYECKHE CBOHCTBa MEMOPAaHHBIX OSJIKOB U JIMIIHIOB.

4 Crpykrypa KoBaneHTHbIC, HOHHBIC, HOH-UIIOIbHbIC, AUITOJb-UIIOIbHBIC 2
' OHOTIOIMMEPOB u ruapodoOHbIe B3aumozneiicteus. [lepBuunas, BTopudHas u
YeTBEPTUYHAs CTPYKTypa Oenka.
CrpykTypa 6nomMeMOpaH.
buodusnyeckre 0CHOBBI IPOHUIIAEMOCTH MeMOpaH.
TpounumaemocTs Ifnogbmnxa MACCHBHOTO M aKTHBHOTO TPAHCIIOPTA.
5. W TPAHCTIOPT Uepes Zo xouyﬁMble YCJIOBHS COIIPSKEHMS ITOTOKOB 4epe3 2
GHOMEMGpaHbI MeMOpany. [IpyHIMIHAIEHBIE MEXaHU3MBI TOBPEKICHUS
OonomeMOpaH.
MexaHH3MbI BO3HHKHOBEHHUE SNEKTPHYECKUX
BuoonekTpuyec MOTEHLMAJIOB Ha KJICTOYHBIX MeMOpaHax. IToTeHImal mokos u
6 noreHuuan JeicrBusd. PacrpocTpaHeHue mNOTEHIHMana Mo 2
' KHC ABJICHMSA HEPBHBIM BOJIOKHAM. BHO(M3MKa CHHANTHYECKOW INepeqayuH.
DJIeKTpUYECKUE OPTaHbI PHIO.
Bzaumopneticteue OMU ¢ OGuooOBeKTamu.
buonoruyeckoe | Ilommomenne wu paccesHue kBaHTOB OMIU.
neiicteue OMMU | Tlonspuzanus csera. 3akoH Mamoca. CreneHb
7. BHUJIUMOTO U | mojspuzauuu. 3akoH bprocrepa. Onrtuyecku 4
I/IH(bpaKpaCHOF AKTUBHBIC BCIIICCTBA.
0 IMaIa30HOB. TemroBoe u3IydyeHUE U €ro NMPUMEHEHUE B
OMOIOTHH U BETEpUHAPHUH.
CamocrosiTenbHas padoTa o0y4yaromerocs
HaumenoBanue
Ne pazpesia | pasgesa AMCHUIIMHBI Tema 3ansaTus Bun CPC O0bem, yac.
(momyJst)
JnHamuka H3y4eHne TeOpeTHIECKOTO
MOCTYIIaTEILHOIO U Mare€puala. I/IsyquI/Ie
BPAIIATENILHOTO JIBMKEHUS, | o ACONCKIHH I BHPTYATBHEIX
1. buomexanuka. 11 nabopaTopuii, pa3sMEIEHHBIX B 5
OKOMOIIH: B BONIC M HA otkpsitom pocryre (YouTube,
cyme. buodusuka Coursera n zip.). [loaroroBka k
MBINICYHOT'O0 COKPALICHU. 3aHATHAM.
N3yuenue Buieonekuii u
Kone6arenbnbie Kosne6arebHbIe TPOLECCH B BHPTYaJIbHBIX JJAGOPATOPHIA,
2 MPOLIECCHI B ouocucremax, Bocnpusitue Pa3MEnICHHBIX B OTKPBITOM 5
OUOJIOTHH. 3ByKa. nocryne (YouTube, Coursera u
1p.). [oaroroBka K 3aHATHAM
Peonornueckue cBoiicTBa
KPOBH. IMoreHmanbHas u
KUHETHYECKast SHEepTHs W3yuyeHne BUICONEKINH 1
MEXaHHYECKOTO JIBHOKCHHS BUPTYaJIbHBIX JTAOOPATOPHIA,
3 I'emoguHaMuka KpOBH. Pacnipenenenue Pa3MEIIEHHbBIX B OTKPHITOM 5
KPOBSIHOTO JIaBIEHUS no | nocryne (YouTube, Coursera u
COCYIHCTOM cucreme. | ap.). [ToaroroBka K 3aHATHAM
OcmoTHyeckoe u
IHAPOCTATHYECKOrO JaBICHUH B




TpaHCKaNWUIIPHOM OOMeHe.
W3y4yenue Buneonekuii u
DakTopsl, ONpeIeIAI0IIUe o
Crpykrypa CTpyKTypy GenxoB.. dusmxo- BUPTYAILHLIX 1aG0paTopHii,
4 U Pa3MELICHHBIX B OTKPHITOM 5
6HonoIMMepoB XUMHUYECKUE CBOHCTBA
nocryre (YouTube, Coursera u
MeMOpaHHBIX OCJIKOB U JIMITHIOB.
1p.). TToAroToBKa K 3aHsITHAM
Bruodusnyeckre 0CHOBBI
MPOHHULIAEMOCTH MEMOpaH.
Brodusuka maccuBHOTO U N3yuenue Buneonexuuii u
[TponuniaemocTs u AKTHBHOTO TPaHCIIOpPTA. BUPTYaJIbHBIX JTAOOPaTOPHIA,
5 TPAHCIIOPT Yepe3 Heobxonumble yciroBus Pa3MeIeHHBIX B OTKPHITOM 5
61oMeMOpaHbI COIPSIKEHUS TIOTOKOB Yepes nocryme (YouTube, Coursera u
MeMOpany. [IpuHIUITHaTEHBIE 1p.). TToAroToBKa K 3aHITHAM
MEXaHU3MBI ITOBPEIKICHHS
OouomeMOpaH. .
MexaHu3MBI
BO3HHMKHOBEHHE N3yuenue Buneonexuuit u
BI/IOC)J‘IGKTpI/I‘IeCKI/Ie AIEKTDHUECKUX BUPTYaJIGHBIX JIaO0paTOpHH,
6 SIBJICHUS p Pa3MELICHHBIX B OTKPHITOM 5
NOTCHIHNAJIOB Ha | nocryne (YouTube, Coursera u
KJICTOYHBIX MEMOpaHax. 1p.). [oaroroska K 3aHATHAM
3y4eHUE BUACOJICKIUH 1
BpionomquKoe TemoBoe Visyu N
ACUCTBHC OMH W3TyUeH e u ero BUPTYyaIbHbBIX 1a00paTopHi,
7. BUIUMOI'O n 6 Pa3MEIICHHBIX B OTKPBITOM 3,7
MHDPAKPACHOTO TIPUMCHEHUC B OMOJIOTHH | 16cryre (YouTube, Coursera u
JIHATIA30HOB " BETCpUHApUU. 1p.). [oaroroska K 3aHATHAM

6. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
IlepeyeHb OCHOBHOM U JONOJTHUTEIbHOM JIUTEPATYPHI:

OcHoBHas muTeparypa

1. Pyoun A.b. buodusuka. Tom 1. TeopeTuueckas Omodusnka [DIEKTPOHHBIH pecypc] :
yueOHuk / A.b. PyOuH. — DnekTpoH. TekcToBble AaHHbIe. — M. : MOCKOBCKHI rOCynapCTBEHHBIN
yauBepcuteT umenun M.B. JlomonocoBa, 2004. — 448 c. — 5-211-06110-1. — Pexum poctyma:
http://www.iprbookshop.ru/13075.html (nata o6pamenus 12.09.2018)

2. buodusuka [DnekTpoHHbIN pecypc] : yuebnuk st By3oB / B.I. AptioxoB [u ap.]. —
DJNeKTpOH. TeKCTOBble AaHHble. — Mocksa, ExarepunOypr: Axagemuueckuil Ilpoext, [enoBas
KHHTA, 2016. — 295 C. — 978-5-8291-1081-9. — Pexum JOCTYyTIA:
http://www.iprbookshop.ru/60018.html (nara obpamenus 12.09.2018).

3. Bonbkenmreitn, M.B. buodusuka : yde0. mocobue / BonbkeHmreiH, Muxaun
Bnagumuposuu. - 3-¢ uzn., crep. - CII6. [u ap.] : Jlans, 2008. - 595 c.

4. Pyoun, A.b. buodwusuka : B 2 T.: yueb. mus By30B . T.1 : Teopetudeckas Ouoduzuka /
Py6un, Aunpeit bopucosnd; Mock. roc. yH-T uM. M.B.JlomoHOCOBA . - 2-€ U3., UCTIP. U JIOTL. - M.
: Kawxk. nom "Yaupepcutet"”, 1999. - 448 c.

5. Pyoun, A.b. buodpuzuka : B 2-x T.: Yue6nuk mist By30B. T.2 : buodusnka KiaeTouHbIX
npoueccoB / Pybun, AHapeit bopucoBuu. - 2-e u3d., uchnp. U jgom. - M. Kamxk. gom
"Vuusepcurer", 2000. - 467 c.

6. PemuzoB A.H., Makcumuna A. I, [Toranenko A. SI. MeauuuHckas U OHOJIOrHYecKast
¢usuka.- M:. Jlpoda. , 2008.



7. AptioxoB B. TI., Kopanmea T. A., HakBacuna M. A. buodusuka — Boponex:
Nznarenscro-nonmurpapuueckuit mertp, 2009. — 294 c. 8. buodusuka : Yueb. mua By30B /
B.®.Antonos, A.M.Yepusitn, B.W.I1aceunuk u ap. - 2-e u3a., ucnp. u pom. - M. : BJIAJIOC, 2003.
-287¢c

JlononHuTenbHas TUTEpaTypa

1. MakcumoB I.B. buodmusuka Bo30Oyaumoi kietku [Onekrponubii pecypc] / I'B.
MaxkcuMoB. — DNEKTpPOH. TeKCTOBbIE JaHHbIe. — keBck: PerynspHas u xaotuueckast JUHAMHKA,
MHCTUTYT KOMIBIOTEpHBIX HcciaemnoBanmii, 2016. — 208 ¢. — 978-5-4344-0372-6. — Pexum
noctyna: http://www.iprbookshop.ru/69341.html (nara o6pamenus 12.09.2018)

2. Hlaittan K.B. IIpoGnembl peryiasinuu B OWOIOTHYECKUX CUCTeMax. buodusmueckue
acnekThl [Onextponnsiii pecypc] / K.B. Illaiitan, A.A. by3nun, A.B. Kaprosckuii. — DneKTpoH.
TEKCTOBbIE JaHHble. — MockBa, MxeBck: PerynspHasd m xaortnueckas AuHAMHuKa, MkeBCkuii
WHCTUTYT KOMITBIOTEPHBIX HccienoBa- Huk, 2007. — 480 c. — 978-5-93972-567-5. — Pexum
nocrymna: http://www.iprbookshop.ru/16603.html (nara obpamenus 12.09.2018)

Ilepeuensb pecypcoB cetu UHTEepHeET, HEOOXOAUMBIX JJII OCBOCHUS TUCIUTIIIUHBI:

Ne HaumenoBanue CcpblIKa Ha pecypc JocTtynHocTh

HNudopmManuoHHO-cIPAaBOYHbIE CHCTEMBbI

JToposKHast KapTa Pa3BUTHS «CKBO3HOM» https://digitech.ac.gov.ru/technolo PeskuM poctyna: CBOOOIHBIHN A0CTYIT
HpPOBOi TeXHOIOTHH «KOMITOHEHTBI gies/robotics_and_sensorics/
POGOTOTEXHUKU U CEHCOPHKH

2 CkBo3HbIe TexHOJOTUH HUdpoBoit skoHomukH | https://www.tadviser.ru/index.php/ PexxuM poctyna: cBOGOIHBII H0CTYIT
Crarps:CKBO3HBIC TEXHOJOTHU 1T
NppOBOH SKOHOMHKH

JJIeKTPOHHO-0OUOINOTEYHbIE CHCTEMbI

DneKTpOHHO-OUOIHOTEYHAs! crcTeMa «JIaHb» https://e.lanbook.com PexuMm pocTyma: i aBTOpH3.
HoJb30Barenei

DnexrpoHHO-OMbIHOTEYHAas cucTema «Book.ru» https://www.book.ru PexxuM ocTyma: [Uist aBTOpH3.
HOJb30BaTeNe

DeKTpPOHHO-GHONHOTEYHAsT cucTeMa https://znanium.com PexxuM focTyma: Ui aBTOpH3.
«ZNANIUM. COM» MONTB30BaTeNnel

PYKOHT : HaupoHanbHbIi 1H(poBOi pecypc https://rucont.ru PexxuM focTyma: Ui aBTOpH3.

MOJIb30BaTENIeH

IIpodeccnonanbubie 62361 JAHHBIX

®usuka. Karanor HayuHbIX caliTOB elementy.ru Pexum noctymna: cBOOOAHBIN 10CTYT

7. IEPEYEHb ITPOI'PAMMHOI'O OBECITEYEHUSA

JInneH3nonHoe M CBOGOIHO pAacCHpOCTpaHsieMOe NMPOrpamMMHOe ofecriedeHHe, B TOM
4pcJIe 0Te4eCTBEHHOr0 NMPOU3BOICTBA:

[IpaBooGnanaresns [10 HoctynHocTh Ccouika Ha Enunblii peectp poccuiickux
Ne HanmeHnoBanue (HaMeHOBaHHMe BIIaJeNbla |(JIMIEH3UOHHOE, CBOOOJHO nporpamm 11 9BM u Bl (nmpu
10, crpana) pactpocTpaHseMoe) HAJTUYUH)

1 OmnepanroHHas cucTeMa 000 «HOburex», CB00OIHO https://reestr.digital.gov.ru/reestr/307624
' UBLinux Poccuiickas ®enepanms pacrpocTpaHsieMoe /

2 OducHbIE IPUITOKEHHSA 000 «Anmu [apTHep», CsoGoaHo https://reestr.digital.gov.ru/reestr/308464
' AlterOffice Poccuiickas Penepanus pacrpocTpaHsIeMoe /

3 Awmusipyc Dr. Web. KOMnaHVI/m «Jloxtop Beb», JHeRsHORHOE https://reestr.digital.gov.ru/reestr/301426
Poccuiickas denepanus /



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/

8. OHEHOYHBIE CPEJCTBA

O1eHOUHBIE CPEACTBA IS MPOBEICHUS TEKYIIETO U MTPOMEKYTOYHOTO KOHTPOJISI 3HAHHM 110
muctuminHe (Moayno) «brodusukay nmpeacraBieHsbl B BUAe (GOH/IA OLIEHOYHBIX CPENICTB (Janee —
®OC) B [IpunoxkeHnn K HacTOSAIICH paboueii mporpaMmme JUCIUIUTHHBI (MOJTYJIs).

9. MATEPUAJIBHO-TEXHMYECKOE OBECIIEUEHUE JVCHUTUJIMHBI (MO YJIA)

Ne HaumenoBanue cnenuajibHBIX OCHALLIEHHOCTD CIEIHAJBLHBIX IOMEIEeHU 1
n/n NoMellleHUil 1 moMelleHu AJ1s MOMeIEeHUI VIS CAMOCTOSATEIbHOH padoThI
CaMOCTOSITEJIbHOM padoThI
1 Vl{e6Ha${ AYAUTOPpUS Il IPOBEACHUS 3aHATUH Komruiekt CHGHHaHPISPIpOBaHHOﬁ Me6€J’II/I, UHTEpAKTHUBHAasA
nexunonHoro tuna (Ayn2 VIIK) yueOHas 10cKa, SKpaH, MyITbTUMEIUIHBIA TIPOEKTOP, KOMIIBIOTED,

TTOAKJTFOUCHHBIN K CETH <(HHTGpHeT>>

Crnennanu3upoBaHHas MeOellb, HHTEPaKTUBHAsA yueOHas J0CKa,
CeMHHApCKOTO THIIA, TPYIOBBIX M HHIHBHAYATbHBIX 000pyIOBaHNe TSI IPOBEICHUS IPAKTHYECKUX 3aHATHH 110

KOHCYJIBTALIUH, TEKYLIET0 KOHTPOJIS ¥ POMEKYTOUHON ONTHYECKHM METOZIAM KOHTPOJIA GHOCHCTEM
artecrammn (208, 220 VIIK) (cnexrpodoTomMeTp, XEMUITIOMIHOMETD )

2 VYueGHast ayiuTOpHs ISl IPOBENICHUS 3aHATHI

3 Y4eOHas ayquTOpHs Ui CaMOCTOSTEILHON PadOTHI Y4eOnast MeOenb; ayIuTOpPHAs TOCKA, KOMITBIOTEPEI,
IOJIKJIFOYCHHBIC K ceTH «HTepHeT»




[Ipunoxenue

®OHJ OHNEHOYHBIX CPEJACTB
TeKylero KOHTPOJIs / POMeKYTOYHOH aTTecTaluy 00y4arommXxcst

npu ocsoennu OIIOII BO, peanusyromeis ®T'OC BO

Kagheopa
Paouoobuonozuu u ouoguzuku umenu axkaoemuxa A./l. benosa

PABOYAS ITPOI'PAMMA JUCIUIIVIMHBI (MO YJIA)

«buopuznka»

HallpaBJEC€HUE IOATOTOBKH
36.05.01 Berepunapus

npopuib MOATOTOBKHA
Berepunapus

YPOBeHb BbICHIEr0 00pa3oBaHus
OaxayaBp

¢popma o0yuenus: O4Has



1. OHEHKA PE3VYJIbTATOB OCBOEHUSA JUCHUIIJINHBI
Onenka ypoBHs Y4eOHBIX JOCTHKEHHM 0Oydaromuxcs Mo JTUCIUIUIMHE OCYIIECTBIISETCS B
BH/JI€ TEKYIIETO KOHTPOJI YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTALIUH.

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

1. Ompoc
2. Tecr

IIpome:xxyTouHas arTecTalus MO JUCHUIIUHE OCYILIECTBISETCS B JOpME:

3a4eT

2. COOTHOIIEHUE MMOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUA

KOMIIETEHIIMI CO IIKAJIOM OIIEHUBAHUS 1 YPOBHEM HX

COPOPMUPOBAHHOCTH

IInanupyemMble pe3ybTaThl Kpurtepuu oneHnBaHus pe3yJbTaTOB 00y4eHUs Ixana oueHnBaHUA YpoBeHb
o0y4eHust c¢()opMHPOBAHHO
H KOMIIeTeHIUH
YK-1
Iimy6okure 3HaHUS TEXHUKH HAYYHOTO MOUCKA, METOABI OTnyHO Bricoxwuit
3HATh: TEXHUKY HAy4HOI'O aHaJM3a U cuHTe3a HHdopManuu B Onodusnxe
TIOMCKa, METO/II aHaIH3a 1 HecymiectBeHHbIE OIIMOKH B 3HAHAN TEXHUKU HAyTHOTO Xopomo [TOBBILICHHDII
cuHTe3a uHpopmaiH, a MOMCKA, METO/bI AHAIIM3a M CHHTE3a HH(OPMAINH B
TaKke bnodusmueckue u 6
OMOXUMHYECKUE METOJIBI HOQU3HKCS
(boToBHOTOMH OparmMeHTapHbIe IPEACTaBICHHS O TEXHHKE HayIHOTO VIOBICTBOPHTEIBHO oporo.siit
MOMCKA, METO/IBI aHAIM3a M CHHTE3a HH(OpPMAIUH B
OonodusnKe
OTCyTCTBI/Ie 3HAHUN TEXHUKH Hay4YHOI'O IIOUCKa, Hey,I[OBJIeTBOpI/ITeJILHO He C(l)OpMI/IpOBaH
METOJbl aHAJIM32 M CHHTE3a HH(pOpMaIy B OHOpU3HKe
YMeTb: moy4aTh HOBEIE ‘YMeTh B COBEpIICHCTBE IIOJyYaTh HOBBIC 3HAHUS B OTINYHO Beoicokuii
3HaHUS B 001aCTH obnacTn OMO(PU3NIECKUX UCCIIEI0BAHHUI,
onoduznueckux HMHTEPIPETUPOBATH U 0000IIATh JaHHBIE MO
HCCIIeIOBaHUH, aKTyaJbHBIM TpoOIeMaM 6MOo(U3UKH, B TOM YUCIIE C
HMHTEpPIPETHPOBATH U HCIIONB30BaHUEM IIPOTPAMMHOTO 00ECIIeUeHNS ISt
000011aTh JaHHEBIE TIO MpoBeeHNs] 00pabOTKH MMOTYIEHHBIX TaHHBIX,
aKTyaJbHBIM IIpoOIeMaM OCYMIECTBIATH MOMCK HHGOPMALIH U PEIICHN Ha
6nou3uKH B TOM UHCIIE C OCHOBE JISHCTBHIA, SKCIIEpUMEHTA U OTIBITA,
HCTIOJIb30BaHUEM (hopMyITHpOBaTh BBIBOJBI M HOBBIE UJIEH HAIPaBICHUI
MIPOrPaMMHOTO o0ecTiedeH s | McciieoBaHus B OHodu3nke
JUIs TPOBEIEHHS 0OPAabOTKH | YMETh TMOJyYarh HOBBIE 3HAHUS B OOIACTH Xopo1o TTOBBIIICHHBIIA
TIOTyYEeHHBIX JJAHHBIX, 6rodu3MUECKNX UCCIeOBAHIN, HHTEPIPETUPOBATh U
OCYIIECTBIATH TOUCK 000011aTh TaHHBIE TI0 AKTYATBHBIM MpoOIeMaM
uHGOPMAlUK U pElIeHUH Ha | GHO(U3KUKH, B TOM YHCIIE C HCTIONb30BaHHEM
OCHOBE JICHCTBHI, MPOTPaMMHOTO 00eCTIeIeH S AT TIPOBECHHS
9KCHEPUMEHTA U OIIBITA, 00paboTKH MOTyYEHHBIX JaHHBIX, OCYIIECTBIATh HOHCK
(b opMynHpOBaThH BHIBOMIBI U HH(OPMAIINHU U PEIICHHI Ha OCHOBE JACHCTBUM,
HOBBIE WJIeH HalpaBIeHUH JKCIIEPHMEHTA U OTIBITa, (POPMYIHPOBATH BHIBOIBI U
uccie10BaHus B OMOMHU3UKE | HOBBIE WJICH HATIPABJICHUH UCCIEN0BAHNs B OHODH3UKE
YMeTh 4aCTUYHO MOTy4YaTh HOBBIE 3HAHMS B 001aCTH VIOBIETBOPHTENBHO Toporossrit
OMO(U3MYECKHUX UCCIIETOBAHIN, HHTEPIPETUPOBATE U
00001aTh JaHHBIE TI0 aKTyaIbHBIM IPOOIeMaM
O010(U3NUKH, B TOM UHCIIE C HCIOIB30BAaHUEM
POTrPaMMHOTO 00ECIICUCHHUS TS TIPOBEACHHS
00pabOTKH MOJIyYEHHBIX IAHHBIX, OCYILECTBISTh IOMCK
MHGOPMALINK U PEIICHUH Ha OCHOBE AeiCTBHH,
IKCIIEPHUMEHTA U OTIBITa, (POPMYIUPOBATH BHIBOJBI U
HOBBIC WJICH HaNpaBICHHH HCCIEJOBAHNS B OHO(H3NKe
Heymenne momydars HOBEIE 3HaHHS B 00/IacTH Heynosnersoputensto | He cdopmuposan

6ro(hM3NUECKUX MCCISOBAHIIA, HHTEPIPETUPOBATD U
00001aTh TaHHBIE TI0 aKTyaTbHBIM IIPOOIeMaM
OMO(H3KMKH, B TOM YHCJIC C HCIOIb30BaHUEM
POTrPaMMHOTO 00€CIICYCHHUS ISl IPOBEACHHSI




00pabOTKH MONy4eHHBIX JAHHBIX, OCYILECTBISATH IIOHCK
uH(MOpMaLIUK U PelIeHUT Ha OCHOBE AeiCTBHH,
SKCIIEPHMEHTA U OTIBITA, (POPMYITHPOBATH BHIBOIBI U
HOBBIE HJICH HANPaBJICHUI UccieoBaHus B Onodusuke

Briagers: MmeTomamu TlonHoe OBNagEeHNE METOJAMH COBPEMEHHOM OTINYHO Beoicokuii
COBpEMEHHOH OMo(pH3HKH ¢ 61O(U3NKH C TIENBI0 BBISBICHHS 3aKOHOMEPHOCTEH
LETIBI0 BBISIBIICHHS CTPYKTYpHOH OpraHHW3aIUy KJIETOK, TKaHEH 1 OPTaHOB C
3aKOHOMEpPHOCTEH MO3UINIT €TUHCTBA CTPYKTYPHI M (PYHKIUH, a TaKKe
CTPYKTYypPHOH OpraHH3aIiu 3aKOHOMEPHOCTEH UX MHAUBUAYaTbHOTO HCTOPUYECKOTO
KJIETOK, TKAHEH M OPTaHOB C | Pa3BHUTHsL, B TOM YHUCIE C HCIOIB30BaHUEM
MO3UINI eTUHCTBA MPOrPaMMHBIX IPOAYKTOB
CTPYKTYpPHI X pyHKIHH, a Brnanenue MeTogamu coBpeMeHHOH OnO(pU3HUKH C Xopomo TTOBBIIICHHDIIA
TaKKE€ 3aKOHOMEPHOCTEN UX | IEJBIO BBIABICHHS 3aKOHOMEPHOCTEH CTPYKTYPHOM
HHVBUTYaTbHOTO OpTaHM3alNH KIETOK, TKAHEH W OpPraHOB C TO3UINIH
HCTOPHYECKOTO Pa3BUTHS, B €IMHCTBA CTPYKTYPHI X QYHKINH, a TAKKe
TOM YHCIIE C 3aKOHOMEPHOCTEH UX MHANUBUAYaTbHOTO HCTOPUYECKOTO
HCTIONb30BaHUEM Pa3BUTHS, B TOM UHCIIE C UCTIOIb30BAHUEM
MIPOrPaMMHBIX IPOAYKTOB MPOrPaMMHBIX IPOAYKTOB
OparmMenTapHOE BlIaICHAE METOIaMH COBPEMEHHON VIOBICTBOPHTEIBHO oporo.siit
O6MO(U3NUKH C IIETBI0 BBISIBICHHS 3aKOHOMEPHOCTEH
CTPYKTYpHOH OpraHHM3aIUH KJIETOK, TKaHEH 1 OPTaHOB C
MO3UINIT €IUHCTBA CTPYKTYPHI M (PYHKIIMH, a TaKKe
3aKOHOMEPHOCTEH NX HHANBHIYAJIbHOTO HCTOPUIECKOTO
Pa3BUTHS, B TOM UYHCIIE C HCIIOIb30BAHUEM
POrPaMMHBIX IPOAYKTOB
OTCyTCTBI/Ie HABBIKOB BJIAJICHUS METOAaMU Hey,I[OBJIeTBOpI/ITeJILHO He C(I)OpMI/IpOBaH
COBPEMCHHOM OMO(H3KKH C IIENTBIO BHISBICHHS
3aKOHOMEPHOCTEH CTPYKTYPHOH OpraHU3aliH KIETOK,
TKaHEH ¥ OPTaHOB C MO3UIMI €INHCTBA CTPYKTYPHI H
(yHKIUH, a TaKXKe 3aKOHOMEPHOCTEH HX
WHJVBUIyaIbHOTO HCTOPHUYECKOTO PA3BUTHUS, B TOM
YHCIIE C MCTIOIb30BAHMEM ITPOTPAMMHBIX IPOAYKTOB
OIIK-6
3HaTh OCHOBHEIC 3aKOHEI I'myGoxve 3HaHNSI OCHOBHBIX 3aKOHOB (DM3MKH, XUMHUH, OTnu4yHO Bericokuii
uzukn, XuMuH, GHOPH3UKH OMopU3NKH U OMOXUMHHU, METOOB MaTEMaTHIECKOTO
¥ OHOXUMHH, METOMIBI aHaJM3a U MOJACTHPOBAaHMA OMO(PHU3UIECKHUX MTPOIIECCOB,
MareéMaTuICCKOro aHalu3a U | HarpaBJICHUS COBPEMEHHBIX TEOPETHYCCKHUX U
MOACIUPOBAHUA SKCIIEPUMEHTAIBHBIX UCCIENOBaHIH ONO(PHU3UKH,
OHODHZHIECKHX IPOLECCOB, | coppeMeHHbIE 00Pa30BATEIBHbIE ¥ HH(OPMALMOHHEIE
HalpaBJICHUA COBPEMCHHBIX | TexHOIOTHH JUIsl TPUOOPETEHUS] HOBBIX
TECOPETHICCKUX U MaTeMaTUYeCKUX U €CTeCTBEHHOHAYyYHbIX 3HAHUI
OKCHEPUMEHTAIILHBIX B 00JIacTi OMOQPU3NKH
nccneposatii Gnodusiku, HecymiectBeHHbIe OIIMOKY B 3HAHUH OCHOBHBIX Xopormo [TOBBIICHHDII
COBPCMEHHEIE 3aKOHOB (DPU3UKH, XUMUH, ONO(DU3UKN 1 OHOXMMUH,
o00pasoBarenbHbIC U
METO/IOB MaTeMaTH4ECKOT0 aHAM3a 1 MOJICITMPOBAHHS
HHOpMAIHOHHEIE 61o(u3MUECKNX MPOLIECCOB, HANPABICHHS
TOXHOTOTHH JUIL COBPEMEHHBIX TEOPETHUECKHX ¥ IKCIEPHMEHTAIBHBIX
TpHOOPETCHAA HOBKIX uccienoBaHui OMO(U3NKH, COBPEMEHHEIC
MATCMATHHICCKIX 1 oOpa3oBarenbHbIe 1 HH()OPMAIMOHHBIE TEXHOIOTHH ISt
CCTECTBCHHOHAYTHBIX MpHOOPETEHNUST HOBBIX MAaTEMaTHIECKUX U
3HaHUi B 001acTH o
Je— €CTECTBCHHOHAYYHBIX 3HAaHUU B 001aCTH OHMO(PH3UKH
OparMeHTapHbIe MPEACTaBICHHsI 00 OCHOBHBIX 3aKOHOB VIOBIECTBOPHTEIBHO [oporossiit
¢bu3KKK, XUMHU, ONODU3UKN U OMOXHMHH, METO/IOB
MaTeMaTH4YeCKOTo aHAJIN3a U MOJICITUPOBAHUS
OMO(HU3MYECKIX MPOIIECCOB, HATPABICHHS
COBPEMEHHBIX TEOPETHUECKHUX U HKCIEPHMEHTAIBHBIX
HCCIIeI0BaHUH OnO(U3NKH, COBPEMEHHEIE
oOpa3oBarenbHbIe M HH)OPMAIMOHHBIE TEXHOJIOTHH IS
NpHOOPETEHNUsT HOBBIX MaTeMaTHIECKUX U
€CTECTBEHHOHAYYHBIX 3HaHHH B 00acTH OMOGH3UKU
OTcyTCTBYE 3HAaHUH OCHOBHBIX 3aKOHOB (DM3HKH, Heynoeneroputensio | He chopmuposan

XUMHUH, OHODU3UKH 1 OMOXHMHUH, METOJIOB
MaTeMaTHYeCKOr0 aHAIN3a U MOJIEITUPOBAHUS
6ro(hM3UUECKUX TPOIIECCOB, HAMIPABICHHS
COBPEMEHHBIX TEOPETHUECKHUX U IKCIIEPHUMEHTAIBHBIX
UccieoBaHu#t 6no(hU3MKY, COBpEMEHHbIE
obpa3oBaresbHble ¥ HHOOPMAIMOHHbIE TEXHOIOTUH ISt
PUOOPETECHHUSI HOBBIX MATEMATHUECKUX H




C€CTCCTBCHHOHAYYHBIX 3HAHUU B 00JIACTH 61/10(1)I/I3I/IKI/I

YMeThb nonmy4aTs HOBbIE ‘YMeTh B COBEpIIEHCTBE MOMY4aTh HOBbIC 3HAHMUS, OTINYHO Boicokuii
3HaHUS, HHTEPIPETUPOBATh UHTEPIPETUPOBATH U 0000IATH JAHHBIE MO
1 000011aTh JaHHBIE 110 aKTyaJIbHBIM IIpobiieMaM OMO(U3UKH; OCYIIECTBIATD
aKTyaJbHBIM IIpoOIeMaM MOUCK MH(GOPMAINH U PEIICHUH Ha OCHOBE AeiCTBHH,
O6MO(U3UKH; OCYIECTBIISATD SKCIIEPHMEHTA U OIIBITa, ()OPMYIHPOBATH BHIBOIHI 1
MIOUCK NH(OPMALH 1 HOBBIE UJICH
pelieHuii Ha OCHOBE ‘YMeTh noitydaTh HOBbIE 3HAHHS, HHTEPIPETUPOBATh U Xopomo [TOBBILLICHHDII
JIENCTBUM, IKCIEPUMEHTA U 000011aTh JaHHBIE IO aKTyalIbHBIM IPOOIeMamM
ombITa, (HOPMYIHPOBATH OHO(pU3NKH; OCYIIECTBIATh HOMCK HHPOPMALUH 1
BBIBOJIbI U HOBBIE UJIEU peLIeHUH Ha OCHOBE ICHCTBUM, SKCIIEPUMEHTA U OIIbITA,
(OpMyITHPOBATh BHIBOJBI M HOBBIE HJICH
YMeTh 4aCcTUYHO IOJTydYaTh HOBBIC 3HAHNS, VIOBICTBOPHTEIBHO oporo.siit
HMHTEPIPETHPOBATh U 0000IIAaTh JaHHBIE MO
aKTyaJIbHBIM po0IeMaM OMO(U3UKH; OCYIIECTBIST
MOUCK MHGOPMALIUK U PEIICHUH Ha OCHOBE AeiCTBHH,
SKCIIEPHMEHTA U OTIBITa, GOPMYIHPOBATH BHIBOIABI U
HOBBIE UJIEH
Heymenue momydars HOBBIC 3HAHMS, HeynosnerBopurensuo | He chopmupoBan
HMHTEPIPETHPOBATH U 0000IaTh JaHHBIE MO
aKTyaJIbHBIM Ipo0IeMaM GMO(U3MKH; OCYIIECTBIST
MOUCK MH(GOPMAIMH U PEIICHUI HA OCHOBE JICHCTBHIA,
SKCIIEPHMEHTA U OTIBITa, (OPMYIHPOBATH BHIBOIBI 1
HOBBIE HJICH
Bragets MeTomamu moucka, TlonHoe oBIageHNe METOIAMH [TOUCKA, BBIBICHUS OTJIMYHO Boicokuii
BBISBJIICHUS TIPOOIEM npo6neM OHOGHU3NKH, aHATU3a U IPUHATHS aIeKBaTHBIX
Oonodu3uKy, aHaH3a 1 pelIeHHit 1o BorpocaM OHO(pH3HKY;
TIPUHATHS aJIeKBaTHBIX JEMOHCTPHPOBAHHMS OLICHOUHBIX CY)KACHHH B PEIICHUH
pelieHui 1o Bonpocam CJIOKHBIX NTPO(ECCHOHANBHBIX CUTYyalHit ¢
onoduzukwy; NpUMEHEHHEM aHaJIn3a, CHHTE3a M IPyTrHX METO/IOB
JIEMOHCTPHUPOBAHHS MHTEIUICKTYaJIbHOH IESITeIbHOCTH
OLIEHOYHBIX CYXKICHHUII B Brnanenne MeTogamu noucka, BRISIBICHUS IPOOIeM Xopomo [TOBBILICHHDII
PELIEHUHN CITOXKHBIX O6no(M3NKY, aHATN3A U IPUHSITHUS aIeKBATHBIX
npodeccroHambHBIX pelIeHHit 1o Borpocam OHO(pH3HKY;
CUTyallui ¢ IPUMEHEHHEM JEMOHCTPHPOBAHHMS OLICHOUHBIX CY)KACHHH B PEIICHUH
aHajn3a, CHHTE3a U IPYTHX CJIOKHBIX NTPO(ECCHOHANBHBIX CUTYyaluii ¢
METOJ0B UHTEJUIEKTYalbHO! | MpUMEHEHHEM aHalN3a, CHHTE3a U APYrUX METO/I0B
JIeSITeTbHOCTH MHTEIUICKTYaJIbHOH JIeSITeIbHOCTH
('DparMeHTapHoe BJIaACHHUEC MCTOJAaMHU ITIOMCKaA, Y,I[OBJIeTBOpI/ITeJILHO HOpOrOBLIﬁ
BBIABJICHUS MPOOIeM OMODU3NKH, aHATIM3a U TIPHHSTHS
aJICKBaTHBIX PELICHUI 10 BOMpocaM Ono(pH3nuKu;
JIEMOHCTPHPOBAHHMS OLICHOUHBIX CY)K/ICHHH B pEIICHUH
CJIO)KHBIX MTPO(ECCHOHATBHBIX CUTYalHUil ¢
NpUMEHEHHEM aHan3a, CHHTEe3a U IPyTrHX METO/IOB
MHTEIJUICKTYaJIbHOH JIeSITeIbHOCTH
OTCyTCTBI/Ie HAaBBIKOB BJIaJICHHWA MCTOJaMH IIOMCKaA, HeyLIOBJIeTBOpI/ITeJILHO He C(i)OpMI/IpOBaH

BBIABJICHUS MPOOIeM OMODU3NKH, aHAM3a U TIPHHSTH
aJICKBaTHBIX PELICHUI 10 BOMpocaM Ono(Hu3nuKu;
JIEMOHCTPHUPOBAHHS OLICHOYHBIX CYXKJCHHI B pEIICHUN
CJIOXKHBIX MPO(EeCCHOHANBHBIX CUTYaIHit ¢
NpUMEHEHHEM aHaJIn3a, CHHTE3a U IPyTHX METO/IOB
MHTEJUICKTYaJIbHOH JIeSITeIbHOCTH

3. TEKYIIIUH KOHTPOJIb 1 TIPOMEXYTOYHASI ATTECTAIIUS OBYUYAIOIIIUXCS
O AMCIUIIVIMHE (MOAYJIIO)
Texymuii KOHTPOJIb YCIIEBAEMOCTH O00YyUatOIINXCS:

Ne HaunmeHoBaHue pa3zesa ®opMa TeKyLIero Ouenounbie cpercTsa WIK
n/n JUCHUTIMHBI (MOTYJIs1) KOHTPOJISI
1 buomexanuka Ormpoc Bbank BOIpocoB k onpocy VK-l
' : OIIK-6
1. Ompoc 1. baHk BOIIpOCOB K 0ompocy YK-1
2. Konebarernphpie 2. Tect 2. BaHK TeCTOBBIX 3aJJaHUN OIIK-6




MIPOIIECCHI B OHOJIOTHH.
Temo. a a 1. Onpoc 1. baHk BOIIpOCOB K 0Ompocy YK-1
MOIMHAMHUK 2. Tect 2. baHk TeCTOBBIX 3agaHui OIIK-6
C A GHOLOIMEDO 1. Onpoc 1. baHk BOIIpOCOB K ompocy YK-1
TPYKTypa DHOTIOMMMEPOB 2. Tect 2. baHk TeCTOBBIX 3aJaHUN OIIK-6
HpOHI/IHaCMOCTb n
TPAHCIIODT YeDes3 1. Onpoc 1. baHK BOompoCcoB K omnpocy YK-1
p P p 2. Tecr 2. BaHK TeCTOBBIX 3a1aHU OIIK-6
OmoMeMOpaHBbI
buosnexkrpuueckue
1. Onpoc 1. baHK BOompocoB K omnpocy VK-1
SIBJICHUS. i .
2. Tect 2. baHK TeCTOBBIX 3aTaHUIA OIK-6
buonoruyeckoe
JiefCTBIE OMU _—
BUIMMOTO " Ormpoc bank Bonpocos k omnpocy OHI;-6
MH(PaKpacHOTO
VaIa3oHOB

IIpoMe:xxyToUHas aTTeCTANUS
Cnioco0 mpoBeieH s TPOMEXKYTOYHOM aTTeCTALUU:
- 3au€T poBOAUTCS B 4 cemecTpe 2ypca;

[lepedeHb BUIOB OLIEHOYHBIX CPEICTB, UCHOIB3YEMBIX JIJIsl IPOMEKYTOUHOM aTTECTAIMH 110
TUCHUILTAHE (MOIYIIIO):
1. baHK BOIIPOCOB K 3a4€TYy.
4. OUEHOYHBIE MATEPHUAJIBI UISA TIPOBEJAEHUA TEKYIIEI'O KOHTPOJIA U
MMPOMEXKYTOUYHOM ATTECTAIIMUA OBYYAIOIIUXCS IO JUCHUILINHE
OuneHo4yHble MATEPHAJIBI /1 TEKYIIero KOHTPOJIsSl yCIeBaeMOCTH
- KOMILIEKT BOIPOCOB ISl onpoca mo gucruiumae — 68 mr. ([punoxenue 1);
- KOMIUIEKT TECTOBBIX 3aJlaHUi 1o qucuuiuinHe — 65 mt. (Ipunoxenue 2).

OuneHo4HbIe MAaTEPUAJBI 1JIs1 MPOMEKYTOYHOM aTTecTalluu
- KOMIUIEKT BOIIPOCOB K 3aueTy 1o gucruruie — 68 mrt. ([lpunoxenue 3);
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[Ipunoxenue 1

KommiekTt BOIIPOCOB 1JIA OIIpPpOCa 10 JUCUHUIIJINHE

IlepeyeHs KOHTPOJBHBIX BOIPOCOB JIJISI OIIEHKH KOMITETCHITNH (YK-I OHK-G):

Pa3nea 1. Buomexanuka

IlepBbiit 3ak0oH HproTOHA U1 IOCTYIIATENIBHOTO M BpALaTeIbHOIO IBUKEHUA. IHEpTHOCTS.
Macca 1 MOMEHT HHEPLIUH.

Bropoit 3akon HploToHa isi mMOCTymarenbHOrO M BpamiareabHoro JBikeHusd. Cuna u
MOMEHT CHJIBI.

Kunerndeckas, NmoTeHUUaNIbHAsA W IIOJHAs DHEPrus CHUCTEMBI IIPU IOCTYIATEIBHOM H
BpAILATEIILHOM JIBHYKEHUH.

SBistoTCs I OMOIOTHYECKUE CUCTEMBI TETUIOBBIMU MarluHaMu?

Pabota, npou3BoarMas MbIIIIEH IpU U30TOHUYECKOM COKpaIleHUH. TeronpoayKuus npu
MBIIIEYHOM COKpaleHuu. Ilepoe ypaBHeHune Xwua.

OcHOBHBIE 3aKOHOMEPHOCTH MBILIEYHOTO COKpaeHus. Bropoe ypaBHenue Xuinia.

Cyxoe u Bs3KO€ TpeHHE KaK (aKTOpbl, 00eCIeunBaroIiee IBUKECHNE JKUBBIX CYIIIECTB.
VYpaBHEHHE HEPA3PBIBHOCTH CTPYH.

VYpaBHenue bepHyim.

. ITogpremnas cuna KpbLia. CDopMlea XYKOBCKOFO.

Pazjen 2. KosebaresabHble nponecchl B 0M0JI0THA

[apMoHnYeckne KojeOaHMsA: ONpeNeleHHe, OCHOBHBIE XapaKTEPUCTHKH, OSHEPrus
rapMOHMUYECKUX KOJICOAHU.

I'apmMoOHMUYECKHI OCHMILIATOP, YPABHEHUE FAPMOHUYECKOIO OCHMIUIATOPA B HHTETPAJIBHON U
muddepenimaabHOi popmax.

3aryxarone KoiebaHus: onpeieneHue, NpuiIrnHa. YpaBHEeHHE 3aTyXaroIuX KoieOaHui.
BeiHykieHHBIE KOJIeOaHUs, PE30HAHC.

BouHa, BUibI BOJIH. DHEPrUsl BOJIHBI.

[Tpunnunel [olirenca-@penens. Uatepdepennus u nudpaxius BOJIH.

3BYKOBBIE BOJIHBI, UX IPUPOZA, PACHPOCTPAHEHUE B PA3IUYHBIX Ccpefax. AKyCTHYECKHE
PE€30HATOPBI, IPUHIIUI UX ACUCTBUS.

OcHOBHBIE (PU3MUYECKUE XaPAKTEPUCTUKH 3BYKa.

OcHOBHBIE CYObKYTHBHBIE XapaKTEPUCTUKHU 3BYKA.

Bocripusitue 3ByKOBBIX BOJH CIIYXOBBIM alliaparoM BBICIIMX >KMBOTHBIX, 3aKOH Bebepa-
dexnepa.

Pa3nea 3. l'emognHamMuka

Bsi3kocTh  OHMOIOTrHYECKHUX JkugkocTte. HMpeanpHas JKuUAKOCTh. HBIOTOHOBCKHE U
HCHBIOTOHOBCKHEC ) KHUAKOCTH.

Ouznyeckrue U QU3NOIOrHUYeckue (yHKUHUU KPOBH B OpraHu3Me. [ eMaTOKpUTHOE YHCIIO.
BumoBsie 0COOEHHOCTH.

3aBHUCHUMOCTh OOBEMHON CKOPOCTH TOTOKA KHJIKOCTH B 3aBHCHUMOCTH OT €€ CBOWCTB,
TFCOMCTPUYUCCKUX MapaMETPOB COCYAa WU BCINYHHBI ﬂGﬁCTByIOLL[GFO JaBJICHUA. ypaBHCHI/Ie
[Tyazeins

JlamunapHoe u TypOynaeHTHoe TeueHue. Yucno PeitHonbaca.

[ToTeHuanpHasg ¥ KHHETUYECKAs OHEPIUA KPpOBOTOKA.



CuCTONMYEeCKUA W MHHYTHBIH 00BEM KpoBH. Perymsanus moctosHHOTO 00BEMA
HUPKYTUPYIOMIEH KPOBH.

/. HenpepsIBHOCTH TOKa KpOBH. Bpemsi KpOBOTOKA.

8. Ilymscoas BoiHa. EE xapakTepuCTUKH.

9. ®yukumonanpHas kimaccuukanus  cocynoB. Llyntupyromue cocymsl.  Cocymbl
conpoTtuBieHuss. OOMEHHBIE COCY/bI (KAITUIUISAPHI).

10. dynknuonansHast KJIacCU(pUKAIA COCY/IOB. AMOpPTH3HpPYIOIIHE COCY/BL.

Cocynopacnpenenenue. OxapakTepu3oBarh ¢ OMOPU3NIECKON TOUKU 3PCHHUSL.

11.Pacnpenenenue KpOBSHOTO AaBJICHHUS 110 COCYIUCTOM CHCTEME.

12. Brodusuka TpaHCKAMULSIPHOTO OOMEHA.

w N
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Pa3nen 4. Ctpykrypa Omonojimmepos

@dakTopsl, ONpelesAoNe CTPYKTypHble U (YHKIHOHAJIbHbIE CBOWCTBA OMOJIOTMYECKHX
MaKpOMOJIEKYII.

B3anmopneiicTust, o6ecreunBaroiiue BTOPUUHYIO U TPETUUHYIO CTPYKTYpY O€JIKOB.
CymuocTh THApOGOOHBIX B3amMoneicTBuil. VX ponb B (HOpMHpPOBaHUHM TPETUYHOW W
YEeTBEPTUYHON CTPYKTYpHI OelKa.

KoomeparnBaoe cBsi3piBaHMe JurangoB. FEro ¢usnonormueckass poib Ha mpuMmepe
reMonIo0MHa.

Crpykrypa Ononorundecknx MmeMmOpas. MIx ocHOBHBIE (DyHKIIWH.

CyIIHOCTb KUAKOKPUCTAIUINYECKON CTPYKTYPbI JIMIUIAHOTO OUCIIOS.

[Touemy Boza cBOOOJHO MPOXOAUT Yepe3 JUMUAHBIN OUCI0il MeMOpaHbI?

Wuterpanbhbie 6enku: ux pusnoigorndeckas QyHKIUS.

®da30Bble IEPEXO/Ibl B JIUITUIHOM OUCIOE MEMOpaHBI.

Pa3gen 5. [IponuniaeMocTs 1 TpaHcniopTHas (GyHKIMS OnomeMOpaH.

Hudodysus. Onpenenenue. DakToppl, BIHUAIOINIME Ha HWHTEHCUBHOCTh JAU(PPY3MOHHOTO
nortoka. 3akoH Puka.

[TaccuBHBIN TpaHcOpT Yepe3 MmeMOpansl. [TonaTue 06 snekTpoarddy3noHHOM MoTeHIHae.
[TaccuBHBIN TPAHCIIOPT HOHOB YEPE3 CEIEKTUBHBIE KaHAJIBI.

[TaccuBHBlE MeMOpaHHBIE MEPEHOCUYUKH. X OCHOBHbIE (DU3UOIIOTUYECKH 3HAUYMMBbIE
XapaKTEPUCTHUKU.

AXTHBHBIN TPAHCIIOPT YCPE3 OMOJIOTHYECKHE MCM6paHBI. ypaBHCHI/IC AKTHBHOT'O
TPAHCIIOPTA.

ConpspkeHHbIN TpaHCIOPT Yepe3 MeMOpany. OnpeneneHue, NpuMepsl.



7. DK30- M DHIOLMUTO3 KaK aKTUBHBIM TPAHCIIOPT KPYIHBIX YacTHIl. MeXaHH3M HCIIOIb30BaAHMS
sHepruu AT® npu 3K30- U SHAOLMTO3E.

8. CO3I[3.HI/IC T'paAuCHTA KOHUHCHTPAIMX IPOTOHOB B MUTOXOHAPHUAX U €TI0 UCIIOJIB30BAHUC JIJIA
pecunrte3a ATO

Pasnen 6. buosnexkTpuyeckue sSBICHUS.

1. TloHsiTHE O MOBEPXHOCTHOM, BHYTPUMEMOpPAaHHOM U TpaHCMEMOpPAHHOM MOTEHIIMAJaX.
MexaHu3MBbI UX BOZHUKHOBEHHSI U (PU3HOJIOTUIECKOE 3HAUCHHE.

2. Ilorenmnuman /lonana Ha MeMOpaHe MEPTBBIX KJIETOK.

3. PaBHOBecHbII noteHnnan bepumreiina. [IpeanonaraeMpiii MexaHU3M BO3HUKHOBEHUS.
4. CrauroHapHbIM TOTEHIIMAN X0MmKKHA, Xakcau u Karna.

5. Ilorennman aecTBus. MexaHnu3M ero BO3HUKHOBEHHS.

6. PacripoctpaHenue noreHuuana JEUCTBUS 1O HEPBHOMY BOJIOKHY. Pu3nosoruyeckas polib
MHUETUHOBON 000IOUKH.

7. CTpyKTypa 1 MEXaHU3M JICHCTBUS CHHAIICA.

8. OTKpbITHE HATPUEBBIX U KAJIMEBBIX KAaHAJIOB MIPH NPOXOKACHUN OTEHIMAJIA 1EHCTBUSL.
Pa3znen 7. buonoruueckoe neiicreue MU BuauMoro 1 nHGPAKPaCHOTO AUATIA30HOB

1. YcBoeHue )XUBbIMM TKaHSIMU 3HEprun HenoHusupytomero OMU. Ha npumepe gpotocunTesa.

2. Ilytu ucnonbs30BaHus 3HEPruu nomomenuoro SMU.

3. ®oToXMMHUYECKUE peaKINK, WHAYIHPOBaHHbIE yibTpaduoneroM. Ha mpumepe akTuBanuu
BUTaMUHA /[ 1 pa3BUTHS KaTapaKThl.

4. Unaykuys OKUCINUTEIBHON JECTPYKIUH O€JIKOB YAbTPadUOIETOM.
5. IHAyKIus IEpeKUCHOTO OKUCIIEHUS JTUMUI0B YIBTpapHOIeTOM.
6. CymHoCTh (POTOXMMHUYECKON pPEeaKIUH.

7. buomomuHeceHys. Mcnons30BaHue TIOMHUHECLICHIIMN B BCTCPpUHAPHU U B OHOJIOTMYECKHX
HNCCICAO0BaHUAX.

8. XemumomuHeceHus. Ee ncnonab3oBanre B OMOIIOTHYECKUX UCCIIEI0BAHUSAX.
9. 3akoH Kuproda u Tpu cieactBus U3 Hero.

10. IlonsTue 00 abcomoTHO 4YepHOM Tene. 3akoHbl Ctedana-bonbimana, Buna, I'omunbiHa-
Buna.

11. MonekynapHble MexaHu3Mbl Bo3aeicTBUA MK-n3i1ydeHus Ha )KUBbIE CUCTEMBI.

Kpurepuu onenrnBanus yueOHbBIX IeUCTBUN 00yUaIOIINXCS MPU IPOBEOeHUU ONPOCa



OTMeTKa

Kpurepuu onennBanus

OTIINYHO oOyJaromuiicss 4eTKO BBIpaXkaeT CBOIO TOUKY 3PEHUS [0 PACCMaTPHBAEMBIM BOIIPOCAM, IPHBOI
COOTBETCTBYIOIHE IIPHUMEPHI

XOpo1LIOo 00y4Jaromuiics JOMyCcKaeT OTAeIbHbIE TOIPEIIHOCTH B OTBETE

YIAOBJIETBOPUTEIHHO oOy4arommuiicst oOHapy>XKuBaeT MPoOesIbl B 3HAHUAX OCHOBHOTO y4eOHOTO U HOPMAaTUBHOTO MaTepHuaia

HEYIOBJIETBOPUTEIHEHO oOyugarormuiicss 0OHapy>KHBaeT CyIIeCTBEHHBIE TPOOEIBl B 3HAHMAX OCHOBHBIX ITOJIOKEHUH TUCITUILINHEL,

HEYMEHHE C TTOMOIIBIO IPENoJaBaTelis MOAYIUTh PABUILHOE PELICHHE KOHKPETHOM MPaKTHUECKOM
31241




[Ipunoxenue 2

KoMIIeKT TeCTOBBIX 3aIaHUM 10 JUCIHHUILIMHE

TecToBbIe 3aaHUS I OIICHKH KOMIIECTCHIINN (YK-l, OHK-G):

Pa3nea 1. Buomexanuka

1.MoXHO JT1 paccMaTpuBaTh OMOJIOTHYECKHE CUCTEMBI KaK TETJIOBBIC MAIIMHbI?

A) Henb3s, MOCKOJIBKY B HHUX OTCYTCTBYIOT HarpeBaTeib, XOJOAMJIBHMK M pabodee Telo,
KOTOpOMY cooOrmraercs Tersoas sHeprusi. b) MoxxHo, mockoibKy B 0M000BEKTE, KaK M B TETIOBBIX
MallluHaX, UCHOJIb3YIOTCS MPOLECCHI, CONPSDKEHHBIE € BbIAEICHUEM Tellla. B) MoHO, MOCKOIbKY
OMOO0OBEKT TaKKe ABISETCA LUKINYECKH pabotaromeid mamuHou. ) Henb3s, mOCKOIbKY SHEprus
paclIelyieHUs] BEIIEeCTB, YCBAaUBAa€MbIX OPIaHU3MOM, HE HCIIOJIb3YETCS HEMOCPEICTBEHHO JUIs
COBEpIIECHHSI MEXaHUUYECKHUX IIPOLIECCOB.

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

A) Ha yxopoueHunm axktuHoBod HuTu. b) Ha ykopouenum MuosunoBoii Hutu. B) Ha
U3MEHEeHHEe KOH(pOpMalUK I'OJIOBKM MHUO3MHOBOM HUTH. ') Ha cHsATHe Gnoka MexIy akTMHOM U
MHO3UHOM.

3. Yro Takoe cuia?

A) I'pagueHT noreHuuanbHOM sHepruu. b) Mepa BHeLIHEro BO3AEWCTBUS, BBI3BIBAIOLIETO
nepeMenieHue Tena wiu ero aegopmanuio. B) I'paguent umnynsca. I') PaGora, kotopyro cnocodbHo
COBEPIIUTD JBUXKYIIEECS TEIO.

4) TloyeMy y >KMBOTHBIX, JUISI KOTOPBIX BakKHa OBICTPOTA MEPEIBMXKEHUS, UMEET MECTO
NaJbIEX0XK/IEHUE, a HE CTONOXOKIEHUE?

A) Jlns yBenuueHHss MOMEHTa CHJIbI, OTTajJKuBaromeil Teno ot 3emau. b) s yBenuuenus
obmeii nuHBl KOHeYHOCTH. B) g cmemeHust MpimedHold mMacchl Ommke K tynoBumry. [1) s
YBEJIMUEHUS TOJIBUKHOCTH CyCTaBOB.

5) YBenuuuTcs M CKOPOCTh MEPEIBUKEHUS YEJIOBEKA, €CIM OH BCTAHET Ha Iajbllbl, a HE Ha
nATKy?

A) Hert, mockonpKy IUi€e4o CHIIbI, OTTaJKUBAIOLIEH OT 3eMiu, He yBeauuuBaercs. b) /[la,
IIOCKOJIbKY JTy4YIllasi aMOPTU3aLlUsl U MEHbILIAs YTOMJIIEMOCTD.

6) Yenosek mpomen 1 KuiaomeTp, BblIepkUBas JUIMHY mara 70 ¢cM U 4YacToTy 2 miara B
cekyHay. B omHoM ciydyae oH ObIT B camorax, MMerOIIMX Maccy 1,2 Kr Kax/plid, a BO BTOPOM
ciydae — B kpoccoBkax 1o 400 r. Beicora nogbema cTynHu B o6oux ciydasx 12 cm. Ha ckonbko
OoJiblIle SHEPTHM 3aTpaTHil YeloBeK B camorax? s mpocToTsl Oy/ieM MpeAcTaBiIsATh X0Ab0y Kak
MOCTYNATEIbHOE JBUKEHHUE CTYITHU.

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

7) Kakyro mmuHy 1mara ciefoBajio Obl MMETh YETIOBEKY B camorax u3 3amgadu Ne6, yToObI
3aTpPaTUTh CTOJIBKO K€ DHEPTUHU, CKOJIBKO M YEJIOBEKY B KPOCCOBKAX IPH YCIOBUU BBIIEPKUBAHUS
OJIMHAKOBOM CKOpOCTH ?

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

8) YV xuBOro cymecrsa AnuHa KOHEYHOCTH 1M. Xoapba B KakoMm Temrme OyaeT sl HEero
HanOoJiee PKOHOMHOW mpu jnuHe mara He Oonee 40 cm. JJis mpOCTOTHI KOHEYHOCTh CUYHUTATh
MPSAMOM, OAHOPOAHOM, OMMHAKOBOW TOJIILIMHBI U HE THYLLEUCS.

A) 1 mar B cexynny. b) 0,7 maroB B cexynny. B) 2 mara B cekynay. ') 0,5 miaroB B cekyHay.

9) JIBoe *XKMBOTHBIX OET'YT C OIMHAKOBON CKOPOCTHIO M OJMHAKOBOM JIMHOW mmara. JJmHbI
KOHEYHOCTEH y HUX TOXE OJuHAKoBble. OJJMHAKOBBIE U MAacChl KOHEUHOCTEM, HO y MIEPBOTO LEHTP
Macchl KOHEYHOCTH HAaXOJUTCS B €€ CEepeArHE , a Y IPYroro — OJiMke K TYJIOBHIILY, HA PACCTOSIHUU
1/3 nanuHBI KOHEYHOCTH OT TYJOBUIIA. BO CKONbKO pa3 mepBoe KMBOTHOE 3aTpaTUT OoJjblle
SHEPTHUH, YEM BTOPOE, MpoOekaB paBHOE C HUM PacCTOsIHUE?

A) B 1,5 paza. b) B 2 paza. B) B 4 paza. I') B 2,3 pasa.



Pa3gen 2. KosiedaTenbHble mpouecchl B 0M0JI0THHU
1. Kakue xonebanus Ha3pIBalOT FapMOHUYECKUMHU?

A) Konebanusi, mpu KOTOPOM H3MEHEHHE KOJIeOMIoIIencs BeIMYMHbI CO BPEMEHEM IIPOUCXOIUT IO
3akoHy cuHyca: X=Asinet; b) Konebanus, npu KOTOpoM U3MEHEHHE KOJICOIIOIICIHCS BETUYUHBI CO
BPEMEHEM IIPOUCXOIUT M0 3aKOHY KocuHyca: X=Acosot; B) Konebanusi, npu KOTOpoM U3MEHEHHE
KoJIeOMIoNIeiicss BeIMYMHBI CO BPEMEHEM IPOUCXOAUT MO JII0OOMY HUKIMYECKOMY 3akoHy; I)
Konebanus, mpu KOTOphIX aMIIuTyna (A) MEHsIeTCsSl B 3aBUCUMOCTH OT BpeMeHH (1) 1o 3akoHy A=
kt, mu60 mo 3akony A=-kt.

2) Kakum nmapamerpaM nponopiroHaibHa MOHAst SHEPTHsI FTApMOHUYECKHUX KOJIeOaHuit?

A) macce koneOmoImIerocs rpysa, KBajJpary aMIUIMTYThl KOJeOaHWH, KBaapaTy 4YacTOTHI
KOJICOaHU.

b) xBampary Maccel KONEOMIOLIErocsl rpy3a, KBaJapaTy 4YacTOThl KoJeOaHUU, aMILIUTYIe
konebanuii. B) kBasnpary aMminTynbl KojaeOaHuM, KBapaTy Macchl KOJIEOIIIOIIErocs rpy3a, 4acTore
konebanwmid. I') YacToTe KoytebaHmii, Macce KOIeOIIOIIerocs rpy3a, aMIuIuTy e KojaeOaHu.

3) Uto Takoe BHIHYKACHHBIE KoieOaHus?

A) Konebanusi, MHAYIHpPOBaHHBbIC BHEIIHEW CHJIOW, YacTOTa BO3JCHCTBHS KOTOPOU
COBIIQJaeT C COOCTBEHHOM dacToTOi KoyeOanuii cuctembl. b) KonebGanus, oOycioBieHHBIE
NEepUOANYECKUMHU BO3AecTBUsIMM BHelIHEH cuibl. B) Konebanus, nHULIMMPOBAaHHbBIE €AMHUYHBIM
Bo37eiicTBreM BHemHel cuiibl. ') Konebanus, B pe3yabrare KOTOPBIX B KoseOareabHOE ABM)KEHUE
MIPUXOASAT TeJa, COMPUKOCAIOIINECS C KOJIEOMIOIEICS CUCTEMOI.

4) Yro Takoe MaTeMaTuyeCcKuii MassTHUK?

A) Teno, coBepiatoniee kojaedaHus MOJ AeWCTBUEM CHIIbI TshKecTu. b) MarepuanbHas Touka,
kojeOuolasics Ha HeBecoMoil U Henedopmupyemoit HUTH. B) Teno, coBepiaroriee koneGaHust O
ropmoHndeckoMy 3akony. I') Teno, konebmromeecs Mo AeHCTBUEM CUITBI YIPYTOCTH.

5) Kak OyayT COOTHOCUTBCS TIEPUOABI COOCTBEHHBIX KOJICOAHUN Y CIEAYIOIINX MasSTHUKOB?

1) Koneunocts yenoseka anuHoi 1m. 2) Koneunocts MeaBens JIMHUAN 1M.

3) Konunocts Geremora anunoit 1Mm. 4) Koneunocts tTurpa anuHoii 1M. MbI paccMmatpuBaem
KOHEYHOCTH C KOCTSIMH, MBIIIIIAMH, KOXKEH, CyXOKWIIUAMU U IIPOYUMH JIEMEHTAMHU.

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

6) Te >xe caMble KOHEYHOCTH, IPEICTABICHHbIE TOJIKO KOCTHBIMU CKEJIETaMHU.

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

7) KakoBa Ju1Ha BOJHBI Y 3BYKOBBIX BOJIH yacToToi 3 kI'I, eciu ckopocTh 3Byka 330m/C?

A)5cm. B)8cm. B) 11 em. I') 20 cm

8) KakoBa jyiHa BOJTHBI Y 3BYKOBBIX BOJIH yacToTou 40 kI .

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 k' u ammaurynoit 1 (400), 2) gacroroit 10 k['ip u amrmurymoit 10, 3)
yactotoi 40 xI'n n ammuntynoit 1. Yactoroit 50 xI'u u amnmrynoi 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. 'emogmHaAMHKA

1.Yto Takoe uaeanbHas XUAKOCTh?

A) Kuakocts, koTOpas He c1ocoOHa COXPaHUTH CBOIO (hOPMY, HO CITIOCOOHA COXPAHUTh CBOU
oobeM. b) JKuakocts, KOTOpas He 00JazaeT MOBEPXHOCTHBIM HarshkeHueM. B) JKuakocts, He
oOmajaroniasi BA3KOCTHIO M HE HW3MEHsoNIas 00beM MOoJ JeiCTBHEM BHENIHEero naaBieHus. )
Kuakoctb, HE cMauMBarOIIas HUKAKYIO TOBEPXHOCTb.

2. Yto Takoe BA3KOCThH?

A) CBOWCTBO TeKy4yuX Tesl (>KMIKOCTEW M ra30B) OKa3bIBaTh CONPOTUBICHUE MEPEMEILICHUIO
OTHUX WX YacTed OTHOCUTENBbHO Jpyrux.b) CBOWCTBO XHUIAKOCTEH M Ta30B COMPOTHBIATHCS
cxaruto. B) CBOMCTBO &KUAKOCTEN cMaunMBaTh MOBEPXHOCTH TBEpAbIX Teld. [) CBOMCTBO XKHUAKHX
(a3 yMeHbIIaTh 0 MUHUMYMa MMOBEPXHOCTh KOHTAKTa C APYTUMHU (ha3amH.

3. Yrto takoe HproTOHOBCKASI )KUIKOCTh?

A) CunonuMm wuzaeanbHoil xuakoctu. b) XKuakocts, kod3hdUIUEHT BSI3KOCTH KOTOPOM HE
U3MEHSETCS OT CKOPOCTH clIBUra cioeB kuikoctu. B) JKuakoctb ¢ MUHUMAaIbHOW BSI3KOCTHIO,
KOTOPOI B JAHHBIX YCIOBHIX MOXHO IpeHedpeub. ') XKuakocts, B KOTOpPO# cuiia BSI3KOTO TPEHUs
MIPOINOPLIMOHAJIbHA YCKOPEHHUIO, KOTOPOE€ IIOJIy4aloT CJIOM JTOM JKUIKOCTU TMOA JACWCTBUEM
CTOPOHHEH CHIIBI.

4. HopmanbHblli auameTrp aopTthl 3 cM. B pesynprare narosiorMyecKkux IpoLEcCOB OH
yMeHblwiIcs 10 2,7 cM. Bo ckonbko pa3 Oonbliyto paboTy Hago MpoOAENaTh CEpIIy, YTOOBI
00BbEeMHasi CKOPOCTh KPOBOTOKA OCTaBaJIaCh MPEKHEH?

A) B 2 paza. b) B 3 paza. B) B 1,9 paza. I') B 1.5 pa3za.

5. Ilouemy ot ronoaa omyxaror?

A) B cBa3u ¢ pa3BUBAIOIIMMCS BOCHAIMTENbHBIM IpoueccoM. b) B cBi3u ¢ mageHuem
OCMOTHYECKOIO JaBJI€HHS B IUa3Me KpoBu. B) B cBi3u ¢ ycuieHueM pacTsHDKUMOCTH
COEIMHUTENIbHOTKaHHOTO Kapkaca. [) B cBi3um ¢ 3acroem KpoBH B OOJIBLIOM Kpyry
KpOBOOOpAIIeHHUS.

6. Kakue KIMHMYECKHME CHMITOMBI XapakTepHbl Uil HEIOCTaTOYHON paboThl JIEBOTO
KETyrouka?

A) Oppiika. b) Otex HIDKHHUX KoHeuHOcTed. B) Otek numa u BepxHUX KOHeYHOCTel. ')
PaccTpoiicTBo mamsTH.

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

A) Oppiika. b) Otex HKHHUX KoHeuHocTeil. B) Orek numa u BepXHUX KoHeuHOcTed. I')
PaccrpoiicTBo mamsTu.

8. BsaskocTe kpoBH paBHa 5 MmIlaec, uncio PeiiHonbaca ans kposu pasHo 1000, mioTHOCTH
KpoBH TIprMeM pasroit 1000 kr/m°, pammyc aopTsl — 1,5 ¢M, CKOpOCTs KpoBHd B aopte — 0,5 M/C.
Kakoii xapakrep HOCUT Te€4eHHE KPOBU B a0pTe: JIAMUHAPHBIN MITH TypOYyI€HTHBIN?

A) namuHapHsbIil. b) TypOyneHTHBI.

9. Baskocte kpoBH paBHa 5 mllaec, yncno PeitHonbaca mia kposu pasHo 1000, mmoTHOCTH
KpoBH npuMeM pasHoi 1000 kr/m’, paanyc IJIe4eBON apTepuy — 3 MM, MaKCHMajbHas CKOPOCTb
Toka KpoBu — 0,2 M/C. Jlo Kakoil CTemeHM HaJgo Mepexarb apTepUio, YTOObI OBLIM CIIBIIIHBI
TypOynenTHble myMbl? Bynem cuutarh, 4To 00beMHast CKOPOCTh KPOBOTOKA HE U3MEHSIETCSL.

A) no pagmyca 2,1 mm. b) o paguyca 0,5 mm. B) 1o paamyca 1,5 mm. I') o paguyca 1,0 mm.



10. ITpuBoguT nu uHTeHCcU(UKALUSA PabOTHI CepAlla K YBEIMUYCHHIO CKOPOCTH JBHMIKCHHS
KpoBH 110 Kanwusipam? 1 nmouemy?

A) [IprBOIUT, MOCKOJIBKY YBEIMYMBAETCS 00bEMHAsi CKOPOCTh KPOBOTOKA.

b) He npuBogut, nNOCKOIBKY U3-3a HaIUuusi B KPOBU (DOPMEHHBIX 3IIEMEHTOB
COIIPOTUBJICHUE KPOBOTOKY, IIPU YBEJIMYEHHUH €TI0 CKOPOCTH, PE3KO BO3PACTAET.

B) He mnpuBomuT, NOCKOIBKY IOCTOSHCTBO CKOPOCTH KpOBOTOKAa [0 KalMJuIApam
(U3NOTOTHYECKU BaXKHO ISl IPOTEKaHUSI OOMEHHBIX MPOLIECCOB. YBEIHMUeHHE 00BEMHOM CKOPOCTH
KPOBOTOKAa KOMIIEHCHPYETCs 3a CUET BKJIFOUEHHS B IIPOLIECC KPOBOOOPALIEHHS HOBBIX KallMJUISIPOB.

I') He npuBoaMT, MOCKOJIBKY IOCTOSIHCTBO CKOPOCTH KpOBOTOKAa IO KalWulsipaM
(U3MOIOrMYECKU BayKHO I IPOTEKAHUSI OOMEHHBIX NIPOLECCOB. YBEIMUeHHE 00bEMHOM CKOPOCTH
KPOBOTOKA KOMIIEHCUPYETCS 3@ CYET UCIIOJIb30BAHMS KPOBSIHBIX JEI0: CEJIE3EHKA, IEYECHb.

Pazjnea 4. Ctpykrypa 0MONOJIMMEPOB.

1. Hanmnuwme o-crivipanu wiv B-CTPyKTypbl BO BTOPHYHOM CTPYKTYpe OeJKa ONpeeNsFoTCS:
a) B 000X CITydasiX KOBAJCHTHBIMH CBSI3SIMHU;

0) B IEpPBOM ClIy4ae HOHHBIMHU, BO BTOPOM — THIPO(HOOHBIMU;

B) B 000MX Cilydasix — BaH — JIep — BaaJbCOBBIMU B3aUMO/ICHCTBUSAMU;

') B 000UX CITy4asiX — BOJIOPOIHBIMH CBSI3SIMH.

2. rupodoOHBIE B3aUMOIEHCTBHS 3TO:.

a) /lucnepcruoHHbIE B3aUMOIEHCTBUS MEX 1y HETIOJISIPHBIMU MOJIEKYJIaMU;

6) JItoOble MEXMOJIEKYIIIPHBIC B3aUMOIEHCTBHS MEX1y HEMOISAPHBIMU MOJICKYJIaMU;

B) Mporecc, 00yCIOBICHHBIH B3aUMOJICHCTBUSIMHI MEXKTY MOJICKYTaMHU TOJISIPHOTO
PacTBOPUTEIIA, BCIEICTBUE KOTOPBIX HETIOJIIPHBIM MOJIEKYIaM TEPMOAMHAMHUUYECKH BBITOJIHO
coOparbcst BMECTe, 00pasys CTPYKTYPY ¢ MUHHMAIBHOH IJIOIAbI0 KOHTAKTA C TMOJIIPHBIM
PacTBOPHUTEIIEM.

3. DHepruto ruApoPOOHBIX B3AUMOIEHCTBUN MOXKHO OTIPEICTUTh:

a) usmepuB AG B mporecce coOMpaHusi paCTBOPEHHOTO B BOJIE JIMITKA B MOHOCIION Ha
IIOBEPXHOCTH BOJIBI;

0) u3mepuB paboTy, HEOOXOMUMYIO VISl PACTATUBAHUS JIMITHIHON MOHOCIIOWHOM TUICHKH,
M3MEHUB €€ TUIOIIAas Ha BEMUYHHY AS;

B) U3MEPUB U3MEHEHHE TEINIOEMKOCTH BOJIbl, B KOTOPOIl pacTBOPEH JIUIUJ /10 U MTOCIIE TOTO,
Kak OH coOepeTcs B IVIEHKY Ha TIOBEPXHOCTHU BOJbI, YAAJIUB MMOCIEAHIO NEepe]] U3MEPEHHUEM.

T') pe3ynbTaT, OJIY4YEeHHBIH B (B) ClielyeT YMHOXKUTh Ha BenuuuHy Temmneparypsl (K), mpu
KOTOPOH MPOBOAWIINCH U3MEPEHHUS.

1) pe3yibTaT, MOJTYYeHHbIH B (T) CIe1yeT B3STh CO 3HAKOM MUHYC.

4. Pesynbraramu ruipo@oOHBIX B3aUMOJEHCTBUN SIBIISIOTCS:

a) BBINAJCHUE POCHI U3 TYMaHa;

0) oOpa3oBaHuE Kameib )KHUpa B MOJIOKE MPHU JUTUTEIILHOM CTOSIHUH,
B) paCTBOPEHUE KUPA B CIIUPTE;

') pacTBOpEeHHE Kupa B OEH3UHE.

5. DHEPruro MeXMOJICKYISIPHBIX B3aUMOACHCTBHI B JIUIIUIHOM MOHOCJIOE Ha MIOBEPXHOCTH
BOZIbI MOYKHO U3MEPHUTH:

a) u3MepuB paboTy, HEOOXOMUMYIO VISl PACTATUBAHMS JIMITHTHONW MOHOCIIOWHOM TUICHKH,
M3MEHUB €e TUIOIIAIs Ha BENMUYHHY AS;

0) MOMECTHUB 3Ty IUICHKY B HU3KYIO TEMIIEPATyPy, B KOTOPOH TOCIETHSS HAXOAUTCS B
KpUCTAITNYECKON (hopMe U ONPEENIUB YACIbHYIO TETUIOTY IIABICHHUS,



B) CpaBHHUB pPabOTy, HEOOXOOUMYIO IJIsi PACTATUBAHUS JIMIUIHOW MOHOCIIOHHON IUIEHKH,
M3MEHMB €€ IUIONIA/Ib Ha BEIMYMHY AS Ha OBEPXHOCTHU BOZBI M HA TIOBEPXHOCTH CIIUPTA.

6. Vcnionb3ys OUCIONHYIO TUNUIHYI0 MEMOpPaHy, MOXKHO U3Yy4aTh:
a) (huznyecKue cBOcTBa MEMOpPAHBI;

0) IPOHMLIAEMOCTh MEMOPaHBI 111 Pa3JIMUHBIX BELIECTB;

B) JIEKTPUUECKHE XapaKTEPUCTUKU MEMOPAHBI.

7. KooneparuBHOE CBA3BIBAHUE JIMTAHIOB 3TO:

a) oOpazoBaHUE KOOPAMHALIMOHHON CBA3H MEXKAY MaKPOMOJIEKYJION U JIMTAaHA0M;

0) o1Ha MaKpPOMOJIEKYJIa CBSI3BIBAET CPa3y HECKOJIBKO JIMTaH/IOB;

B) CBSI3bIBaHHE OJIHOTO JIUTAHJA C MAaKpOMOJIEKYJIOH H3MEHSET KOHCTAHTY CBS3BIBAHUS IS

OPYTrUX.

8. IlenTuaHast CBA3G:

a) SBJISETCS MPOAYKTOM THAPONIH3a. B CBsA3M ¢ 3TMM 0oOpaTHas peakius BO3MOXKHA,;

0) He ABJISIETCS MPOAYKTOM THAPOIIN3A. B CBSA3M ¢ 3THM 0OpaTHasi peakiys HEBO3MOXKHA;

B) SIBJISICTCS] TIPOJYKTOM IOJIMKOHJIEHCAIIMU ¢ oOpa3oBaHueM Boabl. OOpaTHas peakuus ecTb
ruaponu3. OHa UMEET BBICOKYIO SHEPTHIO aKTHBAIUU U UCT B MPUCYTCTBHH (DEPMEHTOB: IMEIICHHA,
TPUIICHHA.

Pasnea S. [IponnaemMocTb U TPAHCHOPTHAA (PyHKIUA OMOMeMOpaH.

1. AKTUBHBIM TPaHCIIOPTOM Yepe3 OMOIOrMUYECKHE MEMOPAHBI SIBIIAETCS:

a) mo0oii TpaHCTOPT, TPeOYIOLINi 3aTpaT SHEPTUH;

0) TpaHCIIOPT, HETIOCPEACTBEHHO OCYIIECTBIIIEMBIN TIEPEHOCYHKOM, SBIISFOIUMCS
AT®-azoii:

B) TPAHCIIOPT, OCYILECTBISEMBI 3a CUET FHEPTUH JIPYTrOro mpoliecca.

2. [laccuBHBINM TpaHCHOPT MPOTUB I'PAJUEHTA KOHLIEHTPALUH:

a) HCBO3MOJKEH;

0) BO3MOXEH 3a CUET SHEPTHH JIPYroro MpoIecca;

B) BO3MOYKEH, €CJIM OH NPUBOJMT K YBEIMUEHHUIO SHTPOIHH;

I') HEBO3MOXKEH B ClTyyae HEMTpaIbHBIX MOJIEKYJ, BO3MOXEH, €CIIH MOJIEKYIIbI HECYT
aneKTpuyeckuil 3apsaa (MoHsl). Eciu snekTprudeckuii moTeHIan npeBoCXOIUT
OCMOTHYECKUH.

3. TpaHCTIOPT 3JEKTPOHOB IO IEMU TTepeHOCca B MUTOXOHIPUSX BO3MOXKEH JI0 TEX TOP,
MoKa:

a) Bech iy AJI® Oynert pecunresupoan 10 ATD;

0) B MaTpUKC HE HAYHET 3aKaYMBAThCS KaJbIUii;

B) Pa3HOCTH MOTEHITMAIOB, co3/iaBaeMas rporoHamu (ApH) He ypaBHOBECHUT Pa3HOCTH
MOTEHI[MAJIOB B IIENH NEPEHOCA AIEKTPOHOB;

4. IlpumeHeHne pa3o0IUTeNneil OKUCIUTENEHOTO (poCchOopUIrpoOBaHHUS,
YBEIMYMBAIOIIUX TPOTOHHYIO TIPOHUIIAEMOCTh MEMOPAHBI:

a) CoCcOOCTBYET MPEKPAIICHUIO AbIXaHHS;

0) CITOCOOCTBYET YCHJICHUIO JIBIXAHHS;

5. [IpumeneHue GJIOKaTOPOB IEMHU TTePEHOCA DIIEKTPOHOB:

a) CoCcOOCTBYET MPEKPAIICHUIO AbIXaHHS;

0) criocoOCcTByeT pekpanieHuto pecuareza ATD:

B) He OyzeT criocoOCcTBOBaTh CHIKeHHIO (ApH) Ha BHyTpeHHell memOpaHe;



r) He Oyaer crocobcTBOBaTH CHMKEHUIO (ApH) Ha BHyTpeHHel memMOpaHe, a,
CJIEeIOBAaTENIbHO, HE CHU3UTCA pecuHTe3 ATO.

6. CyIHOCTh aKTUBHOT'O TPAHCIIOPTA IPOTUB I'PaJIMEHTa KOHLEHTPALMKA COCTOUT B TOM,
4TO:

a) B cllyyae TpaHCIIOpTa MOHOB, Oarozapsi poueccam, CBsI3aHHbIM C UCIIO0Ib30BaHUEM
AT®, nepeHocuuk npuoOpeTaeT MPOTHUBOIOIOKHBIN 3apsijl, a Ha IPOTUBOIIOJIOKHON CTOPOHE
MeMOpaHbl BHOBb CTAHOBHUTCS HEHUTPaIbHBIM;

0) B no0OaBieHue K (a): eclu MepeHocuMas MoJIeKylla HelTpabHas, To, 6marogapst ATD
— 3aBHCUMBIM IIpOLIECCaM, CBA3ABIIMICA ¢ HEH IEPEHOCUHK ITPUOOPETAET SIEKTPUIECKUN
3aps U UIeT Yepe3 MeMOpaHy MO 3JIEKTPO-0CMOTHUYECKOMY I'PaIUCHTY;

B) nipu ruzaponusze ATD, npenBapuTenbHO CBA3aHHONW EPEHOCYMKOM, KOH(POpMALUs
MOCIIETHETO U3MEHSETCS TAKUM 00pa30M, YTO KOHCTAHTa CBSI3bIBAHUS MIEPEHOCUNKA C
MIEPEHOCHMBIM BEIIECTBOM IOBBIIIAETCS HA TOH CTOPOHE MEMOpaHBI, /1€ KOHLEHTpALHs
BeIlleCTBa HU3Kad. [Ipu nepeHoce BeriecTBa Ha JPYyryl0 CTOPOHY MeMOpaHs! (I1e ero
KOHLIEHTpAIHsI BBICOKAsi) KOH(OpMalys CTAHOBUTCS M3HAYaIbHOM, 8 KOHCTaHTa CBA3bIBAHMS
HU3KOU. MoJekyia BenecTsa OTCOCINHSETCS.

7. MakcumalibHas pa3HuLa KOHIEHTPaLUi, KOTOpasi MOXKET ObITh IOCTUTHYTA IIPU
AKTUBHOM TPAHCIOPTE:

a) K1/K,=C,/Cy, rae K; 1 K; — KOHCTaHTBI CBSI3bIBAHUS MIEPECHOCYMKA 110 OJHY U
Ipyryto cTopoHbl MeMOpanbl, C; 1 C; — KOHILIEHTpAIMK IEPEHOCHMOTO BEIIeCTBa IO
COOTBETCTBYIOIIME CTOPOHBI MEMOPaHBI;

0) mpeen ckopocTH conpspkeHHOH peakiuu Vo = AjVi/A;, tie A — XUMHYECKoe
CpoACTBO, V — CKOPOCTh peakiuu. Pa3HuIla KOHIIEHTPAIIUK ONPEIESETCs COOTHOIICHHUEM
noTokoB A1V1 1 AV,

8. Ilox meicTBUEM KakoW CHIIBI MPOUCXOAUT AU Py3us?

A) B3aMMHOTO OTTAJIKUBAHUS MOJIEKYI;

b) rpaauenTta nuddy3MOHHOTO MOTEHIINANA;

B) pazHocTu XuMHUYECKHUX MMOTEHITUATIOB,

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

9. Uemy nponopuroHaIbHO OCMOTHYECKOE J1aBlIeHUE?

A) KoHnieHTpanum MOJIeKyn B pacTBOPE;

b) CymmapHOii KOHIIEHTpAI[H HOHOB M HEANCCOIMUPOBAHHBIX MOJIEKYIl B PACTBOPE;
B) KoHuienTparuu Bojbl;

I') JaBnenuto, co3gaBaeMoOMy CTOPOHHUMH CUCTEMAaMH.

10. Tlom neiicTBHEM KakoW CHIIBI OCYIIECTBISICTCS BXOA HATpUsS B KIETKY W3
BHEKJIETOYHOM CpeJbI?

A) B pesynbTare akTHBHOTO TPaHCIIOPTA;

b) B pesynbrare obnerueHHo# 1u¢dy3un NOCpeICTBOM NEPEHOCUNKA;

B) B pesynbrare naccuBHOM quddy3un uepe3 MeMOpaHHbIE CII0U;

I') B pe3ynbrare nacCHBHOTO TPaHCIOPTA yepe3 crenupuyeckie MeMOpaHHbIe KaHaJIbI.

11. Ha uro tparurcs sueprus AT® npu sugouurtose?



A) Ha mokanpHOE paspylieHne KJIETOYHOW MeMOpaHbI, BCICICTBHE YErOo KPYITHBIC
MOJIEKYJIbl MOTYT IPOHUKHYTh BHYTPb KJIETKU 110 IPAaJUEHTY KOHLEHTPALIUN;

b) Ha u3menenue xoHpopmaiuu 0eIKoB, OCYIIECTBISIOMNX IBH)KEHUE MEMOpaHHbI;

B) Ha cunTe3 ¢depMeHTOB, OCYIIECTBISIOMNX JIM3UC MEMOpAHHBIX CTPYKTYD,
BCJIEJICTBUE YEr0 KPYIHBIE MOJEKYIbl MOI'YT IPOHUKHYTb BHYTPb KIJIETKH IIO TI'DaJUEHTY

KOHICHTpAIUH.

Pa3gen 6. BuoaiekTpuyeckue siBJIeHUs.

1.Yem oOycnoBineHa pPa3HOCTh MOTEHLUMAIOB MEX1Yy IOBEPXHOCTbIO MeMOpaHbl MU
OKpyXarouien cpenoi?

A) Pa3HOCTBIO B KOHLIEHTpallMM HMOHOB II0 00€ CTOpPOHBI MeMOpaHbl. b) 3apsKeHHbIMU
rpynnamMu OeKoB M TOJHMCAaXapHI0B HAa MOBEPXHOCTH MeMOpaHbl. B) 3apspkeHHBIMH rpynmamMu
0enKoB BHYTpHU KJIeTKH. I') Pa3HOCTBIO KOHIIEHTpaLMii Kalus BHYTPU U BHE KIICTKH.

2.YUto Takoe JOHAHOBCKUI MOTEHIMA U B KaKUX KJIETKaX OH HalironaeTcs?

A) TloteHuman, ycTaHaBIUBAIOILIUICS MEX/1y MEPTBOM KJIETKOW U OKpYXarolei cpenoil, mpu
YCIIOBUH, YTO MeMOpaHa MpPOHMIIAEMA JJIsl MEJIKMX HEOPraHWYECKHX MOHOB, HO HE IpOHHUIlaeMa
IUI KPYIHBIX MOJIEKYJI HECYIIMX 3JekTpudeckue 3apsabl. b) IloTreHuuan, ycraHaBiuBaromuncs
MEX/y KJIETKOH M OKpy’Karollell Ccpefol, IpH YCIOBUHU, YTO OKpYXaroulas cpeia HE COIEPIKUT
noHbl Hatpus. B) [loreHuman, ycraHaBiauBaroLuiics BCIEICTBHE PA3HOCTH KOHLIEHTPALMM Kalus
BHyTpu u BHe KieTku. [') IloTeHimuman MeX1y BHEIIHEH W BHYTPEHHEM Cpenol KIIETKH,
BO3HUKAIOIIUN B MOMEHT IPOX0XKIECHUS IOTEHI[MAJIa JCUCTBHS.

3.IloueMy NOBEpXHOCTHBIH MEMOPAHHBIN MOTEHIMAT BO BHYTPUKJIETOUHON M BHEKJIETOUHOM
cpeze yObIBaeT C pacCTOSIHUEM B JIECATKU pa3 UHTEHCUBHEE, YeM BHYTPH MeMOpaHbI?

A) W3-3a Oompmeil Bs3kocTH MeMOpanbl. b) W3-3a MeHbIIeH AMAIEKTPHUYECKON
IpOHMIIaeMOCTH MeMOpaHsbl. B) M3-3a pa3innyHOro HOHHOTO cocraBa 1o 00e CTOPOHbI MEMOPAHBI.
I') U3-3a TOrO, 4TO KOHLIEHTpALMsI HIOHOB B MEMOpaHE MHOIOKPaTHO MEHbIIE, YEM B OMBIBAIOIIEH
ee cpere.

4.Yem o0O0yciioBlI€Ha pa3HOCTh KOHLEHTPALIUA HOHOB MEXAY BHYTPHU- U BHEKJIETOYHOMU
cpenoi?

A) Hannumnem BHYTpH KJIETKH OEJIKOB, UMEIOIUX 3apskeHHble Tpynibl. b) [lefictBuem AT®-
a3 U U30UpaTeNbHON MPOHUIIAEMOCTbIO MEMOpaHbI I pa3IMyHbIX HOHOB. B) HMckmounTensHo
pa3IMYHON MPOHMIIAEMOCTHIO MEMOpaHbI ISl pa3IMyHbIX MOHOB. I) MnymuMu BHYTpU KIIETKU
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIMU IIPOLIECCAMH.

5.Uem uHAyIMpyeTCs MOTEHIIUAI ACHCTBUSA?

A) Jlenonspusanueii MeMOpaHbl CBBIIIE HEKOTOPOTO Moporooro ypoBHs. b) Hapymenuem
neiicteust AT®-a3. B) Hapymenue nponumiaeMoctu MeMOpaHsbl Uil XJIOpHUJIa U MPOYUX aHUOHOB.
I') OTkpbITHEM KaJIMEBBIX KaHAJIOB.

6. UeMm 00ycClIOBI€HO M3MEHEHHUE MOTEHIIMajla Ha MeMOpaHe KJIETKH C OTPULATEIBLHOrO Ha
IIOJIO’KUTENIBHBIN B MOMEHT NIPOXOKACHUS ClIaiika?

A) IloTroxoM MOHOB XJIOpa U3 MeMOpaHbl BO BHEIIHIOW cpeny. b) ITorokom noHoB Harpus
BHYTph KieTkH. B) [TorokoM noHoB kanus u3 kietku. I') MI3MeHeHueM cTpyKTypbl MeMOpaHHBIX
O€NKOB.

7.IloueMy moTeHLMAN IEHCTBUS PACIIPOCTPAHSAETCS IO HEPBHOMY BOJIOKHY?

A) U3-3a Toka, Bo3HHKaromero B akcorasme. b) M3-3a mociaenoBarenbHON nemonsipu3auu
COCETHUX YYacTKOB, 4YTO CONPSIKEHO C OTKPBITUEM HATpueBbIX KaHaioB. B) M3-3a Toka,
BO3HHKAIOILET0 MEX]y ACMOPU30BaHHON MeMOpaHON M okpyxkaromeil cpenoi. I') M3-3a Toka,
BO3HUKAIOIIET0 MKy JEMOISIPU30BAHHBIM Y4aCTKOM MEMOpPaHbl U aKCOILIa3MOM.

8. Uro obecnieunBaeT cuHarc?



A) MexmeMOpaHHBIH KOHTAakKT JABYX Bo30ynuMmbix kierok. b) Ilepemauy sHeprum
MMOCPEICTBOM HHIYKTUBHOTO pe3oHaHca. B) MoHHBIA TpaHCOPT MeXay ABYyMs KieTkamu. I)
AKTHUBHBIN TPAHCIIOPT.

9.Kak BpIcBOOOK1aeTCsl HEMpOMEIMaToOp U3 CUHATHYECKUX MY3bIPHKOB?

A) B pesynbrare npo0os my3bIpbKOB IO ICHCTBUEM PAa3HOCTH MOTCHIUAIOB MEXAY Ipe- U
MOCTCUHaNTU4YecKo mMemOpaHamu. b) B pesynbrare akTUBHOTO TpaHCIOpPTa B CHHANTUYECKYIO
mens. B) B pesynprare kackajga NpoLECCOB, MHAYLUPYEMBIX MOTEHIUAI3aBUCUMBIM BbIXOJIOM
Kanpiusl B nutoriasmy. I') B pesynbprare 3HIOIUTO3a, MPOUCXOISIIETO HAa MOCTCHHANTUYECKON
MeMOpaHe.

10. Kakyro QyHKITHMIO B HEpBHOM BOJIOKHE BBITTOJIHIET MUEIIMHOBAsI 00010uKa?

A)  VYckopser mnpoxoxiaeHue HepBHOro wummynsca. b) IlpenoxpaHser BOJOKHO OT
MexaHU4eCKuX rnoBpexacHuii. B) ObecneunBaer nutanue BojokHa. I') IIpenoxpanser BOJOKHO OT
YpEe3MEPHOU IENOJISIPU3ALUN.

Paznen 7. buonoruveckoe geiicreue JMU BuaumMoro u uHGpaKpacHoOro 1Mana3oHoB.

1. B yem cymHuocTs abcopOruun MU BemectBOM?
a) Ilepexox snmekTpoHa B BO30YKAEHHOE COCTOSIHHE 3a cUeT sHepruu kBanta DMU; 6)
pasorpeB BEIIECTBA; B) paccesiHue (POTOHOB; I') MPEIOMIICHUE U MHOTOKPAaTHOE OTPaKCHHE.

2. Yto Takoe JIIOMUHECLIEHIIA?

a) TEIIoBOe cBeueHue; 0) A3 PeKTUBHOE OTpAKEHHE MMAAIOICTO CBETA; B) TIEPEXO/T MJICKTPOHA U3
BO30Y>KJIEHHOTO COCTOSTHUSI B OOBIYHOE C BHICBOOOXKICHHEM M30BITOUHOM SHEPTrUU B BUJIE KBAHTA
OMU; r) BbIOMBaHKE AJIEKTPOHOB C IOBEPXHOCTH BelllecTBa 1o felictBueM OMU.

3. Tlouemy >kMBBIE TKAaHU HETIPO3PAYHBI JUISI BUJMMOTO U YIBTPAPHOIETOBOTO H3ITyUCHHS, a JIIS
PEHTTEHOBCKOI'O — IIPO3payHbl?

a) MOTOMY, YTO YKUBbIE TKAHU COCTOSIT U3 JIETKUX JIEMEHTOB; 0) SHEPIUsi pEHTT€HOBCKOI'O KBaHTa
MIPEBBIIIACT PA3HUILY SHEPTHH MEXTy AIEKTPOHHBIMH OpPOUTAIIIMH B MOJIEKYJIE BEILIECTBA; B)
MIOTOMY, YTO PEHTTEHOBCKHI KBaHT cilabee KBaHTa BUAMMOIO U YIbTPa(HrOIeTOBOrO N3IyYEHUs; T')
IIOTOMY, YTO PEHTI€HOBCKOE U3JIy4CHHE NPU B3aUMOJEHUCTBUU C BEILIECTBOM MHIYLIUPYET
XapaKTEPUCTHYECKOE U3ITy4YCHHE.

4. Tloyemy KOCTHasl TKaHb JIy4llle BCErO BUIHA HA PEHTI€HOBCKUX CHUMKaX?

a) [Toromy, 4To OoHa sydIiIe aOCOPOUPYET PEHTTEHOBCKOE U3Ty4YeHue; 0) MOTOMY, YTO KOCTHAs

TKaHb BCTYIaeT B (POTOXMMHUYECKYIO PEAKIIMIO 101 BO3AEHCTBUEM PEHTTEHOBCKOTO KBaHTA; B)
MIOTOMY, YTO KOCTb TBEp/1asi; I') IOTOMY, UTO 3JIEMEHTBI, CJIararoliie KOCTh, JIy4llle PacCEeHBAIOT
PEHTIEHOBCKOE U3JIyUeHHE.

5. KakuMm meTonoMm Jiydlie 1uarHocTHPOBaTh MTHEBMOHHUIO?
a) pearreHoM; 0) Y3U; B) cnupomertpueii; r) COD.

6. Kakum MeTomoM nydilie IMarHOCTUPOBATh JEPEKT CepIeuHON NePeropoaKu?
a) Y3U; 0) pentren; B) OKI'; 1) ayckynbranuei.

7. Kak npoucxoaut murpaius s3uepruu noriomiennoro MU B potocucreme?

a) 3a CUET CO3J[aHus MTOTOKA AIEKTPOHOB; 0) 3a CUET Mepeaayu 1o e SHEPTHH KoIeOaHms
ANIEKTPOHOB, MHIyLIMPOBAHHOT'O MOIIOIEHHBIM kBaHTOM DMU; B) 3a cueT moToka HOHOB,
MHIYLIHUPOBAHHOTO CHUKEHHEM MTPOHUIIaeMOCTH OroMeMOpaH nof nefictsueM OMU; r) 3a cuer



pas3pbIBa BOAOPOAHBIX CBS3EH B MOJIEKY/Iax OEJIKOB.

8. UTo Takoe XeMWIFOMUHECLEHIIMS?
a) cBepxcitaboe CBeUCHHE, BO3HUKAIOIIEE P PEKOMOMHAIIMN MOJICKYJI CBOOOIHBIX PaJIUKaIOB; 0)
CBEUEHUE, BHI3BAHHOE JIOKAJIbHBIMU Pa30rpeBaMU MPH XUMUYECKOHN peaklliu; B) CBEUEHHE,
WHIYIIMPOBAHHOE SHEPTHUEH NOMIONIEeHHOro BenecTBoM DMU u nmerorniee OOIbIIyIo, 4eM
UHIYLIUpPYIOLIee U3IyYeHUe, JJIUHY BOJIHBI; T') CBEUEHHUE, CBA3aHHOE C TOPMOXKEHHUEM JIEKTPOHOB B
BEIIICCTRBE.

Kpurepum oueHuBanus yudeOHbIX JeiicTBUI 00y4arOmIUXCcs MPH NMPOBeeHUN TeCTUPOBAHUS

Pesynbrar TecTUpOBaHUS OLEHUBAETCS 1O MPOLIEHTHOM IIKAJIe OLIEHKH.
Kaxnomy oOydaromemycss mpeiaraeTcs KOMIUIEKT TECTOBBIX 3aJaHUM, KOJIHMYECTBO
KOTOpbIX IpupaBHuBaeTcs K 100%:

OtmeTka Kpurtepuu oneHuBaHus

OTIINYHO 6ombire 85% NpaBUIBHBIX OTBETOB
XOpOIIO 66-85% npaBUIbHBIX OTBETOB
YIOBIETBOPUTEIHHO 51-65% mpaBUIBHBIX OTBETOB
HEYAOBIETBOPUTEIHEHO menbIe 50% npaBUIIbHBIX OTBETOB




[Ipunoxenue 3

KommiekTt BOIIPOCOB K 32a4€TYy 10 IUCHUIIJINHE

BonpocH! k 3a4eTy 114 OIICHKH KOMIIETEHIIUH (YK-I, OHK-G):

Pa3nea 1. Buomexanuka

1.IlepBrlii 3akoH HproTOHA [U1s1 TOCTYIATENIBHOTO M BPAILATEIbHOTO ABUKEHUS. VIHEPTHOCTD.
Macca 1 MOMEHT HHEPLIUH.

2.Btopoii 3akoH HploTOHa 171 MOCTYHareiabHOTO W BpallareslbHOro ABMkeHusd. Cuia u
MOMEHT CHJIBI.

3.Kunernueckasi, MOTEHIMaJbHAs] W TOJHAs SHEPrusi CUCTEMbl IPU IOCTYNAaTEIbHOM U
BpAILATEIILHOM JIBHKCHUH.

4. SIBnstOTCS T OMOJIOTUYECKHE CUCTEMBI TETNIOBBIMU MallIMHAMU ?

5. Pabota, mpou3BoarMas MbIIILEH PU U30TOHUYECKOM COKpalleHUH. Ternonpoaykuus npu
MBIIIEYHOM cOKpameHuu. [lepoe ypaBHeHne Xwa.

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

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

8. YpaBHEHUE HEPA3PBIBHOCTH CTPYH.

9. YpaBuenue bepnymu.

10. ITonbemuas cuna xkppuia. @opmyna KykoBckoro.

Pazjen 2. KosnebareabHble nponecchl B 0M0JI0T U

l.'apmoHnyeckue KonebOaHUs: ONPEICIIEHUE, OCHOBHBIE XapaKTEPUCTUKH, SHEPrHs
rapMOHMYECKUX KOJICOAHU.

2.I'apMoHHYECKUI1 OCUUIUIATOP, YPABHEHUE FAPMOHUYECKOIO OCLIMIUIATOPA B UHTETPAJIbHON U
muddepenimaabHOi popmax.

3.3aryxaroriue kojaeOaHus: onpeeieHre, MPUIMHA. YpaBHEHHE 3aTyXarOIINX KOJICOaHUH.

4. BeIHYX/1I€HHBIE KOJIeOaHUs, PE30HaHC.

5. BonHa, BUIbI BOJIH. DHEPTHs BOJIHBI.

6. Ilpunuuns! toiirenca-dpenens. Murepdepenims n audpaxuys BOJIH.

7. 3ByKOBBIE BOJHBI, X MpPHUPOJA, PACIPOCTPAHEHHE B PA3IMYHBIX cpefax. AKyCTUYECKHE
PE30HATOPBI, IPUHIUI UX EHCTBHUSL.

8. OcHOBHBIE (hH3UYECKHE XapaKTEPUCTUKH 3BYKA.

9. OcHOBHBIE CYOBKYTUBHBIE XapaKTEPUCTUKHU 3BYKA.

10. BocnpusTtre 3BYKOBBIX BOJIH CIYXOBBIM allaparoM BBICHIMX YXHMBOTHBIX, 3aKOH BeOepa-
dexnepa.

Pa3nea 3. l'emognHamMuka
1.Bs3skocTe  OMOJIOTMUECKUX KUAKOCTel. HWMpeanpHas KUIOKOCTb. HBIOTOHOBCKUE U
HCEHBIOTOHOBCKHEC KUIAKOCTHU.

2. ®usnueckue U Qusnonornyeckue QyHKIUU KPOBU B OpraHuszMe. [ eMaTokpuTHOE YUCIIO.
BunoBsie 0COGEHHOCTH.

3. 3aBUCUMOCTh OOBEMHOM CKOPOCTH TOTOKA >KHJIKOCTA B 3aBUCHUMOCTH OT €€ CBOWCTB,
TreOMETPUYECKUX [apaMeTpoB COCyJa W BEIWYHMHBI JEHCTBYIOIIEr0 JaBl€HUS. YpaBHEHUE
Ilya3zenins

4. JlamunrapHoe u TypOyneHTHoe Teuenue. Yucno PeitHombaca.



5. IloTreHimanbHast 1 KHHETHYECKasi YHEPTHUST KPOBOTOKA.

6. Cucromuueckuii W MHUHYTHBIH OO0BEM KpOBU. Perymsnus mTOCTOSHHOTO 0O0bEMa
LUPKYJIUPYIOLIEH KPOBH.

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

9. O®ynknuoHanbHas kiaccudukamusa cocygoB. Ilyatupyromume cocymbl.  Cocyasl
conportuBieHus. OOMEHHBIE COCY/BI (KAHILISAPHI).

10.  O®yHkuMoOHANBHAsS  KIACCHU(PUKAIUS  COCYAOB.  AMOPTHU3HPYIOIIUE  COCYIBL
Cocynopacnpenenenue. OxapakTepr3oBaTh ¢ OMOPU3NYECKON TOUKU 3PCHHUS.

11. Pacnipenenenue KpoBSHOIO JaBJIEHUS 110 COCYAUCTOMN cucTEME.

12. buodusuka TpaHCKAMMIUIAPHOTO OOMEHa.

Pa3nen 4. Ctpykrypa 6monojimmepoB

1. dakTOpHI, ONpeneNAIOINe CTPYKTYpHbIE U (DYHKIMOHAIIBHBIE CBOWCTBAa OMOJIOTHYECKUX
MaKpPOMOJICKYIL.

2. BzaumozelcTBus, 00eCTIeUMBAIOIINE BTOPUYHYIO M TPETHYHYIO CTPYKTYPY OEJIKOB.

3. CymnuocTth ruapooOHBIX B3aumMoaecTBuil. VX ponb B (opMUpOBaHUM TPETUYHOH H
YeTBEPTUYHOU CTPYKTYpPHI Oerka.

4. KoormeparuBHoe CBsi3bIBaHHE JWTAaHAOB. Ero ¢usnonormueckas poiib Ha TpUMEpe
reMorIoouHa.

5. Ctpykrypa 6nonornueckux Memopan. MIx oCHOBHBIE (DYHKITUH.

6. CyImHOCTb XKHUIKOKPUCTAIIIMUECKON CTPYKTYPhI JTUIUAHOTO OUCIO.

7. Ilouemy Boma CBOOOIHO MPOXOAUT Yepe3 JINIMHUIHBINA OMCIIO MeMOpaHbI?

8. MHTerpanbHble 6enKu: ux pusznoaornyeckas QyHKIuUS.

9. ®a3oBble nepexoabl B IUIUAHOM OUCIIOE MEMOpPAHBI.

Pa3gen 5. [IponuniaeMocTs 1 TpaHcnopTHas (GyHKIMS OnomeMOpaH.

1. duddysus. Onpenenenue. PakTopbl, BIUSIOINIMNE HA UHTEHCUBHOCTH IU(PPY3MOHHOTO
noroka. 3akoH duka.

2. TlaccuBHbli TpaHcmopT uyepe3 MeMOpanbl. IlonstHe 00 snexTpoauddy3snoHHOM
MOTEHILIHAJE.

3. IlaccuBHBIM TPAHCIIOPT HOHOB Y€PC3 CCIICKTUBHBIC KaHAJIbI.

4. TlaccuBHble MeMOpaHHBIE TNEPEHOCUMKH. X OCHOBHBIE (U3UOIOTUYECKH 3HAYMMBbIE
XapaKTEPUCTHUKU.

5. AKTUBHBIH TpaHCIOPT uepe3 OuoNornyeckue MemMOpaHbl. YpaBHEHHE AKTHBHOTO
TPaHCIIOPTA.

6. ConpshkeHHBIN TpaHCIOPT Yepe3 MeMOpany. OnpeneneHue, IpuMepsbl.



7. DK30- ¥ HIOLUUTO3 KaK aKTUBHBIN TPAHCIIOPT KPYIIHBIX YacTUL. MeXaHN3M HCII0JIb30BaHU
sHepruu AT® npu 3K30- ¥ SHAOLMTO3E.
8. Coznanue rpajueHTa KOHIEHTpAIMK POTOHOB B MUTOXOHAPHUSAX U €0 UCIIOJIb30BAHHE JIJIS
pecunteza ATD

Pasnen 6. buosnekrpuyueckue siBICHUS.

1. TloHsiTHE O MOBEPXHOCTHOM, BHYTPUMEMOpPAaHHOM U TpaHCMEMOpPAHHOM MOTEHIIMAJaX.

MexaHu3MBbI UX BOZHUKHOBEHHSI U (PU3HOJIOTUICCKOE 3HAYCHHE.
2. Ilorenmnman /lonana Ha MeMOpaHe MEPTBBIX KJIETOK.
3. PaBHOBecHbIM noTeHnran bepumreiina. [Ipennonaraemplii MexaHu3M BO3SHUKHOBEHHS.
4. CrauroHapHbIM TOTeHIIMaN X0MmKKHA, Xakcau 1 Karna.
5. Ilorenuman nercrBus. MexaHU3M €ro BOSHUKHOBEHUS.
6. PacnpocTtpaHeHue NoTeHIMala JEUCTBUS [0 HEPBHOMY BOJOKHY. Dusmosornueckas poib
MHUETUHOBOU 000JIOUKH.
7. CTpyKTypa U ME€XaHU3M JICUCTBUS CUHAIICA.
8. OTKpBITHE HATPUEBBIX U KAJTHEBBIX KAHAJIOB MPU MPOXOKICHUH MOTEHIMANA ICHCTBHUS.

Pa3nen 7. buonornueckoe nericreue MU BUIMMOro M HHPPAKPACHOTO JTUAIMTA30HOB

1. YcBoeHue )XUBBIMH TKaHSIMU 3HEeprun HenoHusupytomero OMU. Ha npumepe porocunTesa.
2. Ilytu ucnonbs30BaHus 3HEpruu nomomensoro SMU.
3. ®OTOXMMHUYECKUE PEaKIMK, WHIYIIMPOBAHHBIC ynbTpaduoneroM. Ha mpumepe akTuBammu
BUTaMHHA J| U pa3BUTHUS KaTapaKTBhI.
4. UaayKiust OKUCIIUTEIIEHOW JECTPYKITUH OSJIKOB YIBTPA(UOTICTOM.
5. UHayKus mepeKucHOro OKUCIEHHS TUMUIOB YIbTpadruoaeToM.
6. CynHOCTh (DOTOXUMUYECKOM peaKIlny.
7. buomoMuHecneHnus. Vcnonb30BaHue TIOMUHECIICHIIMU B BETEPUHAPUH U B OMOIOTUYECKHUX
HCCIICIOBAHUSX.
8. XemumomuHecteHnus. Ee ncnonap3oBanrue B OMOJIOTHYECKUX UCCIIEIOBAHUSX.
9. 3akon Kuproda u Tpu ciaecTBUs U3 HETO.
10. Ilonatue 06 abcomtoTHO uyepHOM Tene. 3akoHbl Credana-bonbiiMana, Buna, [omuibina-
Bumna.
11. Monekynsipable MexaHu3Mbl Bo3aeicTBusl NK-u3myduenns Ha )KuBble CUCTEMBI.

9. Kpurepuu oreHuBaHMs YU4eOHBIX ACHCTBUI 00YJAIONMXCS TIPH TPOBEACHUH 3a4€Ta

10. Ormerka 11. Kpurtepuu onennBanus

12. saureno 13. o0yJarommuiics: mokasa 3HaHHUsI OCHOBHBIX TIOJIOKEHUH y4eOHON TUCIUIUIMHEL, YMEHHE peliaTh
KOHKpETHBIE IPaKTHUECKHE 3a1auH, TIPEyCMOTPEHHBIE paboyel mporpaMMoHn,
OpPUEHTUPOBATHCS B PEKOMEHI0BAaHHOH CIIPaBOYHOM JITEpaType, yMeeT [IPaBUIIbHO OLIEHUTh
TIOTyYeHHbIE Pe3YIBTaThl PACUETOB MM SKCIIEPUMEHTa

14, se saureno 15. HPH 0TBeTe 00yUaIOIIerocs: BEISBUIIMCEH CYLIECTBEHHbIE MPOOEIBI B 3HAHUSIX OCHOBHBIX
TIOJIOXKEHHH yueOHOM AMCIUITINHBL, HEYMEHHE C TIOMOIIBIO TPETIOIaBaTeIs MOIYIUTh
MPaBUIIBHOE PEIICHHE KOHKPETHOH MPaKTHYECKOil 3a/1a4il U3 YUCIIa MPEeyCMOTPEHHBIX
paboueii mporpamMMoii y4eOHOH TUCITUTUTIHEL




