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1. HEJIM X1 3AJJAYH JUCHUTITJIMHBI

OcHoBHas meab JUCIHUIUIMHEL - (JOPMHPOBAHKE Y CTYJCHTOB IPEACTABICHHN O BayKHEH-
HIX (IJPBH‘{BCI{HX Iponeccax, MpOTEKaroIUX B JKUBEIX OpraHu3Max, OCHOBHEBEIX IPHHIIHIIAX H
TEOPETHYECKUX MONIOKEHUAX OUODU3UKH, IPHOOPETEHUE CTYNEHTAMH HABBIKOB OHOPU3HYECKO-
ro moaxoJa K SKCIIEPHMEHTAJIBHOMY HCCJICIOBAHHIO OHONIOrHYECKHX ABICHHUIH H 3aKOHOMCPHO-
CTCH.

I[J'ISI JOCTHIKEHHS IMOCTABICHHOH IeNH HCO6X0,IIHMO PEIIHUTE CIEAYIONIHAE 3a A

- 06meo6pa303aTeﬂLHa51 3a7avua 3aKiII04YaeTCd B H3YYCHHE 3aKOHOB (1)H3HKPI IIpUMEHH~
TEIBHO K OHOJIOTrHYECKHUM OGBCKTaM;

- IpHKJIagHad 3aaavya 3aKJIYacTCsa B OBJIAACHHH METOOaMH naﬁopaTopme HCCIIeq0BaHUI;

- CIICOHaJIbHaA 3aga4da COCTOHUT B BBIpaﬁoTI{e yMeHI/Iﬁ I10 IPHMEHEHUIO 3aKOHOB (i)I/IBHKH K
OHMOJIOTHYECKHM 00BEKTaM.

2. IEPEYEHDb IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHM# I10 JUCIIU-
IVIMHE (MOAYJII0), COOTHECEHHBIX C IINIAHUPYEMBIMMU PE3YJIbTATAMH
OCBOEHMSI OBPA30BATEJILHOM MPOI'PAMMBI

B pesynbTare 0CBOGHHS AUCHHMIUIMHEI 00yJYarOIMiCcsa TOTOBHTCS K CIIEAYIOIIHM BHAAM Je-
ATENIBHOCTH, B COOTBETCTBHM ¢ oOpazoBatenbHbiM ctannaproM ®I'OC BO 36.03.01 «Berepu-
HapHO-CaHUTapHAas SKCIIEPTH3a»

ObnacTe npodeccHoHaIBHOM IEATEILHOCTH:

13 Cenbckoe X034HCTBO '

Tumnel 3aa4 npogecCHOHANBHOMN IeITENbHOCTH:

® [IPOM3BOJICTBCHHBII;

® OpraHU3alMOHHO-YIIPaBICHYECKUH;

® TEXHOJIOTHUECKHUH.

KoMnerenuuu ody4aromerocsi, fopMHpyeMble B pe3yJibTaTe 0CBOCHUS JHCIUIIHHLI

W3yuyeHue JUCIUIMIIMHEI JODKHO c(hOpMHUPOBAThH CIEAYIOUIME KOMIIETEHIIHH:

A) YuusepcaiabHbie komnereHuun (YK)

VYK-1 CnocobeH ocylIecTBISTh MOMCK, KPUTHYECKWH aHAIW3 M CHHTE3 HHGpOpMaluH,
[IPUMEHATH CUCTEMHEIH MOJIXOJT JUISL PEIIeH s TIOCTAaBIEHHBIX 3aa4

VK-1.1 Bribop unhOopMannoOHHBIX PeCypCcoB s MOUCKa HH(POPMAIMH B COOTBETCTBHH C
NOCTaBIIEHHOM 3amadeif. OneHka COOTBETCTBUS BBIOpPAaHHOTO WH(OPMAIMOHHOIO pecypca KpH-
TEPHSM IIOJHOTHI U 8y TEHTHYHOCTH

VK-1.2 Beibupaet MeTo s 1 criocoObl it 06paboTKH npodeccHoHaNbHbIX JaHHbIX H JIe-
JI0BOM HHGOPMAIIUH B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aJjauaMH

B) O6menpodeccuonanbubie komnerenuuu (OIIK)

OIIK-1 Cnocoben ompeensaTs OMOJOTHYECKHH cTaTyc, HOpMaTUBHBIE O0OLIEKIHHUYECKHE
II0Ka3aTed OPraHOB M CHCTEM OpPraHW3Ma >KMBOTHBIX, a TAK)KE Ka4eCTBa CHIPbS U NPOIYKTOB
’KHBOTHOTO U PaCTUTENIFHOTO IIPOHCXOXKIEHHS

OTIK-1.1 JleMOHCTpHpYyeT 3HAHHS OCHOBHLIX ITOHSATHH M 3aKOHOB XMMHH JUIS OIIPEICIICHUS
OHMOJIOTHYECKOr0 CTaTyca, HOPMATHBHEIX OOIIEKIMHUUECKHUX IOKa3aTeled OpPraHoB U CHCTEM
OpraHH3Ma >KHBOTHBIX, @ TAaK)Ke KayecTBa CHIPbSl M MPOAYKTOB KMBOTHOTO M PacTHTEIBHOTO
IPOUCXOXKICHHUS

OIIK-1.2 Hcrnons3yeT OCHOBBI 3HAHHIA 110 300J0TMH IIPU ONpPENEIEHHH OHOJIOIHYECKOTO
cTaTyca XUBOTHBIX.

OITK-1.3 OmnpenenseT HOpMaTHBHbIE OOIIEKIMHHYECKHE IIOKA3aTENM OPraHoB H CHCTEM
OpraHHU3Ma XUBOTHBIX, HCIIONIb3YS OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX MUCLUIIINH

OIIK-4 Cnocofen 060CHOBBIBATL U PEaM30BBIBATh B MPO(ecCHOHANBHON NeATENbHOCTH
COBpEMEHHBIE TeXHOJOTHH € MCIOIb30BaHHEM TPUOOPHO-HHCTPYMEHTAIBHOM 0a3bl M HCIIOJIB30-



BaTh OCHOBHBIE €CTECTBEHHEIE, OHOJIOTHUECKHE U MPO(ECCHOHANBHBIE IOHATHS, a TaKXkKe METO-
IBI IpH penieHuH obmernpodeccrnoHanbHbIX 3anay (OITK-4):

OIIK-4.1 Vcnone3yer 6a30Bble MOHATHS MaTeMaTHUKH, a TaK)K€ MaTeMaTHYECKHE, CTaTH-
CTHYECKHE M KOJIMYECTBEHHBIE METOIBI IIPH pellieHuH obuenpodeccioHaNbHBIX 3a1a4

OIIK-4.2 Vcnonp3yeT OCHOBHbIE €CTECTBEHHBIE, OMOJIIOTMYECKHME M IPOPECCHOHAIBHbIE
MMOHATHA

OIIK-4.3 Bnazeer HaBbikamMu paboThl CO CIELMATU3UPOBAHHBEIM 000pyA0BaHHEM Ui pea-

NH3AIMHK TIOCTABJIEHHBIX 3a/1a4 IPH IPOBEJCHUH HCCIEI0BaHUN U pa3paboTke HOBBIX TEXHOJIO-
THH.

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Jucnunmuaa b.1.0.07 «buodusuka» ssisgerca qucuuiuinHoi broka 1 o6s3aTensHoi ya-
CTH (henepalbHOTO TOCYIapCTBEHHOr0 06pa30BaTENbHOTO CTAHAAPTA BBHICIIEr0 00pa3oBaHus 110
cnenuanbHocTH 36.03.01 «BerepuHapHo-caHUTapHAas SKcrepTH3ay (YpoBeHb OakanaBpuar).

JIMcIMIUTMHA OCBaMBaeTcs BO 2 ceMecTpe 1 Kypca Ha OYHOM H OYHO-3204HOM OOY4YEeHUH
1 Ha 1 Kypce 3a04HOro 00y4eHusl.

Jlns u3ydeHus kypca «bHo(pu3MKH» B By3e CTYJEHT JIOJDKEH 3HATh OCHOBHI aureOpel,
reOMETPHH ¥ TPHIOHOMETPHH, OHOJIOTHH, 3HATH (OPMYIHPOBKHA OCHOBHBIX (H3HYECKHX 3aKO-
HOB. YMeTh IPOM3BOJUTE MAaTEMAaTHIECKUE BBIKIIAJKH [IPH PEIEHMH (PU3HYECKUX 3a1a4 U OBITh
KOMIIETEHTHBIM B 00J1aCTH YTeHHs U MocTpoeHus rpadukoB ¢uznueckux mpoueccos. [Tpenme-
CTBYIOIIMMH JTHCIUILIHHAMH, Ha KOTOpBIX Oasupyercs «buoGM3MKa», SBIAKOTCA: IIKOIBLHBIH
Kypc (QM3HKH, MATEMATHKH 1 OHOJIOTHH, BBICIIIas MaTeMaTHKa, BEKTOpHas anredpa.

Kypc «Buogusuka» sBiseTcs 0a30BBIM, OH MO3BOJIET CTYJEHTaM IMOIYy4YHTh YIIyOlIeH-
HBIE 3HAHHS OCHOBHBIX (DH3MYECKHX sBJIeHHH, (PyHIaMEHTAIBHBIX 3aKOHOB KJIACCHYECKOH H CO-
BpeMeHHOH (U3UKH 1 OMO(U3UKH, HABBIKY JUIA YCHENIHOH NpodecCHOHaNbHOM IeATEIBHOCTH U
MIPOIOJIKEHHUS PO(ECCHOHATBHOr0 00pa3oBaHUs B MarCTPAType.

4. OBBbEM JUCHUILINHBI “BHOPHU3UKA”
4.1. OBBEM JUCIUIIJIUHBI “BUOPU3UKA” IJISI OUHOU ®OPMbI
OBYYEHHUSA
Bua yuednoit padorni Bcero yacos CeM2e 1P

AyIUTOpHbIE 3aHATHHA (BCETO) 54 54

B ToM yuce:

Jlekuiuy, B TOM YHCJIE HHTEPAKTHBHBIE
18 18

(popMBI

[NpaxTugeckue 3anatus (I13), B Tom 36 36

YHCIIe HHTEPAKTHBHBIE (hOPMBI

CaMocrosaTeabHasi pabora (Bcero) 54 54

Buj npoMexyTOYHOMH aTTecTaluH

= 3a4eT ¢ OLeHKOH 3a4eT ¢ OLeHKOI
(muddepenimpoBaHHblif 3a4eT)
O0mas TPyA0EMKOCTD Yackl / 3a4eT-
HEBIE € JUHHUIIBI 108/3 108/3

4.2. OBBLEM JJUCHHUIUINHBI “6BUOPU3UKA” JIJIA OYHO-3A0YHOH

®OPMbI ObYUYEHUSA _
Bup yue0Hoii paboThl Beero uacos CeMZe ¢Ip

AyauTOpHBbIE 3aAHATHS (BCEro) 38 38
B ToM uncre: _
Jlexuuu, B TOM Yiclie HHTEpaKTHBHBIE

12 12
b opMbl
[paxTuyeckue 3anatus (I13), B Tom 7 79
YHCJIe UHTEPAKTUBHEIE (POPMBI




CamocTosTeabHan pabora (Bcero) 74 74

Bup npoMexyTOYHOH aTTecTanun

(1 beperimpoBanHsIi 3aver) 3a4eT ¢ OLIEHKOH 3a4€T ¢ OLIEHKOIH
O0mas TpyA0eMKOCTh Yachl / 3a4eT-
HBIE eIUHHIIE] 108/3 108/3

4.3. OBBEM JUCHUILIAHBI “BUOPUIUKA” JIJISI SAOYHON®OPMbI

OBYYEHMUSA

Bun yuedHoii paboThI Beero yacos K’;pc
AyauTopHble 3aHATHS (BCero) 12 12
B Tom uucre:
Jlexuu, B TOM YHCJIE HHTEPAKTHBHBIC 6 6
dhopmbl
[TpaxkTuueckue 3anatus (I13), B Tom 6 6
YHCJIE HHTEPAKTHBHBIE (hOPMBI
CamocrosiTeJibHas pabora (Bcero) 92 92
KonrpoabHas padora 4 4
Bun npomexxyTo4Hoil aTTecTaluu . .

3a4eT ¢ OLleHKOI 3a4eT ¢ OLIeHKOMH

(muddepennmpoBanHbIi 3a4eT)
O06mas Tpy10eMKOCThb Yachl / 3a4eT-
HbIE €THHHIBI 108/3 108/3
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6. IEPEYEHDb YYEBHO-METOJUYECKOI'O OBECHEYEHMS NJ1s1 CAMOCTOSI-
TEJIbHOU PABOTBI OBYYAIOUUXCS IO AUCHHUAIIJIAHE

6.1. MeTroauueckne yKa3aHHs IS CAMOCTOSATEIbHOMH paGoThI
1. Merozsl pacueTHol U rpaduyeckoil 00pabOTKH SKCIEPUMEHTATBHBIX NaHHBIX B OHONOTHYE-
ckolt ¢pusuke YuebHo-merommueckoe nocobue / Kpymensuuuxuit A.H., Cksopuos JI. A., Uncrsko-
Ba O. B., Kapynuna O. A.:— CII6., Usparenscteo CIT6IABM, 2019r. — 41 ¢

7. IEPEYEHb OCHOBHOM ¥ JOIOJIHUTEJILHOM JIUTEPATYPBI, HEOBXO/{U-
MO 1)1 OCBOEHUS JUCLUILINHBI

a) OCHOBHAS JIUTEpaTypa:
1. Aptioxos, B. I'. buodusuka : yueGuux aus By3os / ITox pea. B. I'. Aptroxosa - Mocksa : Akaje-
muueckuit TIpoekt, 2020. - 294 c¢. (OynanamenTanbHbli yueOHuK) - ISBN 978-5-8291-3027-5. -
Texcr : onekrpomsmiit // 3BC "Koncynbrant crymenra" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785829130275.html (nara oGpamenus: 19.06.2025). - Pe-
YKHM JIOCTYTIA : TT0 TIOJITHCKE.

0) JOMOIHUTEIbHAS JIUTEPATYpA:
1. Oruesa, M. B. MaTtemarnueckoe MOJIeTMpOBaHHEe B KIETOYHOH OHoGu3KKe : yyeGHOe mocobue. /
Ormesa H. B. - Mocksa : U3natensctBo MOCKOBCKOTO rocyapcTBEeHHOTO YHUBepcHuTeTa, 2014. - 46
c. - ISBN 978-5-19-010931-3. - Texcr : anextponnsmt / DBC "Koncynsraut crymenrta" : [caiir]. -
URL :  https://www.studentlibrary.ru/book/ISBN9785190109313.html ~ (mata  oGpamenus:
19.06.2025). - Pexxum I0CTyIIA : IO TOAIMHKCKE.
2. DiipensMman, E. J1. ®usuka c anementamu Ouodusuku : yuebunuk / E. JI. Diimensman. - 2-e U3,
nepepad. u gon. - Mockea : 'DOTAP-Menua, 2023. - 688 c. - ISBN 978-5-9704-6907-1, DOI:
10.33029/9704-6907-1-FBF-2023-1-688. - DnextpoHHas Bepcus noctymHa Ha caiite D5C "Kon-
cyneTaHT cryaeHTta" : [caifr]. URL: https://www.studentlibrary.ru/book/ISBN9785970469071.html
(marta obpawenus: 19.06.2025). - Pexxum moctyna: 1Mo moamucke. - TeKCT: 3JIeKTPOHHBIH

8. IEPEYEHb PECYPCOB UH®OPMAI[MOHHO-TEJJEKOMMYHHUKAIITMOHHOH CE-
TH <MHTEPHET» HEOBXOJUMBIE AJISI OCBOEHUSA JUCITUITINHBI
JU1s NOATOTOBKM K NMPAKTHYECKUM 3aHSATHSAM M BBIOJHEHHSI CAMOCTOATENBHOM paboThl CTY-
JIEHTHI MOT'YT UCIIONIB30BaTh cleayone MurepHer-pecypcest:
1. https://meduniver.com — MeJUIHHCKHI HHPOPMALIHOHHBIH CauT.
2. Science - xKypHa1 uzzarenberBa American Association for the Advancement of Science -
http://www.sciencemag.org/content/by/year
3. Annual Reviews - €XKErOJIHbIE HayuHbIe 0030pEI -
http://www.annualreviews.org/action/showJournals
4. http://'www.nkj.ru/ - sxypran «Hayka 1 5KU3HB» (OTKPBITBIH JOCTYII)
5. http://www.inauka.ru/ - HayuHO-monyNsipHas rasera «M3BecTus HayKu» (OTKPBITHIL 10~
ctyn) http://www.science.ru/ - caiit «Hayka B Poccuu» (OTKpBITHIH AOCTYII)
DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI:
IbC «CIIBI'YBM»

OBC «KoHCYIBTAHT CTYIECHTAY

CrnpaBouno-nipaBoBag cucrema «Koncyaprantl [mrocy
YHuusepcurerckas nadopManuonnas cucrema «POCCH Ay
[TomroTekcToBas 6a3a manaex POLPRED.COM
Hayunas snextponnas 6ubnuoreka ELIBRARY.RU
Poccutickas HayuHasg CeTb
DnekTpoHHo-Oubioreynas cucrema IQlib
9. TlonHorexkcroBas MeXIOUCUUILTHHApHAs 0a3a JAHHBIX 110 CEJIbCKOXO3AHCTBEHHBIM M 3KO-
normueckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
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10. DnexrponHnble KHUTH H3atenseTsa «IIpocnext Haykny http://prospektnauki.ru/ebooks/

11. Komnexkumss  «Cenbckoe — Xo3siictBo.  BeTepuHapus» — H3/aTeibeTBa «KBagpo»
http://www.iprbookshop.ru/586.html

9. METOAUYECKHUE YKA3SAHHS JJI5S1 OBYYAIOIIMXCS 10 OCBOEHUIO AUCIIU-
INJIMHBI

Meromueckue peKoMeHIaLHH IS CTYIEHTOB — 3TO KOMITIEKC PeKOMEHALHi 1 pa3bsCHEHMUI,

TIO3BOJIAOINHX CTYEHTY ONTHMAIBHBEIM 00pa3oM OpraHH30BaTh IPOLECC M3YUEHHS JAHHOH IMCIH-
IINIHHBI.

CozepxaHne METOMYECKMX PEKOMEHJIAIIHI, KaK [PAaBAJIO, MOXKET BKIIOUATH CIEIYIONLYIO uHbop-
MaIuIo.

¢ CoBeTsl [0 MJIAHUPOBAHMIO U OPTaHH3ALHH BPEMEHH, HEOOXOMMMOro Ha M3Y4eHHE IHCIH-

miHbl. OnHcanue Moce0BaTeIbHOCTH IeHCTBHN CTY/IEHTa, MIIH CLEHAPHI U3yYeHHUs Huc-

IUIITMHBL.

YTIpeHHee Bpems SBIISETCSA CaMbIM INIOXOTBOPHBIM Ui y4eOHO# pabGoTsI (¢ 8 1014 wacos),
3aTeM mocrneobenenHoe Bpems (cl16 mo 19 wacoB) u BeuepHee Bpems (¢ 20 no 24 yacos). CaMblii
TPYIHBIH MaTepual peKOMEHIYETCS K M3YUEHHIO B Hadasle Ka/I0ro BPEMEHHOTO MHTEpBANa MOCIe
otzeixa. Yepes 1.5 yaca paborel Heo6xomum mepepsie (10-15 MuHyT), yepes 4 yaca paboThl MepepHIB
JOJDKeH cocTaBiaATh | wac. YacTeio HaydHOH opraHuzanuu TpyAa sBISETCS OBJAJECHHE TEXHHKOM
YMCTBEHHOTO TpyZa. B HOpME CTy[IeHT JOIDKeH yIeNnsTh yueHuo okoio 10 yacos B 1eHb (6 9acoB B
By3e, 4 yaca — joma).

e Pexomennanuu no pabote HaJl TEKIHOHHBIM MATEPHATIOM

IIpu MOATOTOBKE K JIEKIIHH CTYACHTY PEKOMEH LY ETCS:

1) mpocMoTpeTh 3amucu NpeecTBYIOMEl ISKIMH U BOCCTAHOBHUTE B TIAMATH PaHEe H3yueH-
HEBI MaTepual,

2) 10J1€3H0 IPOCMOTPETE M IIPE/ICTOSIIMIA MaTepual Oy ayLieii JIeKIuu;

3) eciu 3amaHa caMOCTOATENbHAs IPOpaboTKa OTAENBHBIX (PArMEHTOB TEMBI HPOILION JIeK-
L[{H, TO €€ HaJI0 BHIOJIHUTE HE OTKIIA/bIBAL;

4) NCHXOJIOTHYECKH HACTPOUTHCS Ha JIEKIHIO.

Ota paboTa BKJIFOYAET 1B OCHOBHBIX dTala: KOHCNEKTHPOBAHUE JIEKIHUH M MOCIEeTyIONIYIO
paboTy Haj JIEKIHOHHBIM MaTepHAJIOM.

ITox KOHCTIEKTHPOBaHMEM IMOAPA3YMEBAIOT COCTABICHHE KOHCIIEKTA, T.€. KPaTKOro MHChMEH-
HOTO M3JIOXKEHHS COJAEPXKaHMS 4YEero-Iu00 (YCTHOTO BBICTYILIEHHS — PedH, JIEKIMH, HOKJIana U T.II.
HJTH MTHCBMEHHOI'0 MCTOYHUKA — TOKYMEHTA, CTAThH, KHUIH H T.I1.).

Metoayka paboThl MPU KOHCIEKTUPOBAHUH YCTHBIX BBICTYIIEHHH 3HAUMTEILHO OTIMYAETCS
OT METOJUKH pabOTHI MIPH KOHCIIEKTHPOBAHHH ITHCEMEHHBIX HCTOUHHKOB.

KoncnekTtipys nucbMEHHBIE HCTOYHHKH, CTYJEHT MMEET BO3MOXKHOCTH HEOJHOKPATHO MpO-
YHTaTh HYXHEIH OTPBIBOK TEKCTa, NMOPA3MBICIHTH HajJ HHUM, BBIIEIHTH OCHOBHBIE MBICJIH aBTOpA,
KpaTko c(OpMyIMpOBaTh UX, a 3aTeM 3amucarh. [Ipd HEOOXOAUMOCTH OH MOXKET OTMETHTH H CBOE
OTHOILIECHHE K 5TOH TOYKe 3penus. Ciymas ke JISKIHIO, CTYASHT OOJIBLIYIO YacTh KOMILIEKCA yKa-
3aHHBIX BBIIIE padOT JODKEH OTKJIAJbIBaTh HA JIPYroe BpeMs, CTPEMSICH HCIIOIb30BaTh KAKIYIO MH-
HYTYy Ha 3alHCh JIEKLHH, 4 HE Ha €€ OCMBICIIEHHE — JUI 3TOTO YK€ He ocraercs BpeMmeHH. [ToaTomy
IPH KOHCIIEKTUPOBAHHMH JIEKLIUH PEKOMEHIYETCS Ha K0 CTpaHHUIle OTAENATEH MOJA IS IOocie-
JIYIOIMX 3aIHCEH B TOTOJNHEHUE K KOHCIIEKTY.

3amycaB JIEKIHIO MM COCTABHB €€ KOHCIIEKT, HE CIEAYET OCTaBJIATh paboTy Hajl JIEKIHOH-
HBIM MaTepUaJIOM JI0 Havala IOATOTOBKH K 3ayeTy. Hy»HO mpozenaTs Kak MOXHO paHbIIe Ty pabo-
TY, KOTOpas CONPOBOXKAAET KOHCIEKTUPOBAHUE IMHCEMEHHBIX HCTOYHHKOB M KOTOPYIO HE YIalOCh
clienaTh BO BPEMs 3allUCH JIEKLIMH, - IIPOYECTh CBOM 3allUCH, PaCIIH(POBAB OTAEIbHBIE COKPAIICHHS,
NPOaHATM3UPOBATh TEKCT, YCTAHOBHUTH JIOTHUECKUE CBA3M MEXJIY €ro 3JIEMEHTaMHM, B PsJIE CIy4acB
MOKa3aTh WX rpaQMYeCKH, BBIJEIUTH IJIaBHBIE MBICIH, OTMETHTEL BOIPOCHI, TPEOYIOIIHE JOMOJIHH-
TeJIbHOH 00paboTKH, B YaCTHOCTH, KOHCYJIBTALIUH [TPETIOIaBaTEs.
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Ilpu paboTe HaJl TEKCTOM JIEKIMH CTYAEHTY HEOOXOIHUMO 00paTuTh 0co00e BHHMaHHE Ha
POONIEMHBIE BOIPOCKI, OCTABICHHbIE [PENOaaBaTeNeM NP YTEHHUH JIEKIMH, 4 TaKKe HA ero 3aa-
HHS 1 PEKOMEH/IAlIUH.

J1st KaXkA0# JIEKIKH, IPAKTHIECKOTO 3aHATHS H Ja60paTopHOi paboTHI IPUBOJATCS HOMED,
TEMa, IIEPEUCHD pacCMaTpPHBACMBIX BOITIPpOCOB, 00BEM B Yacax M CCHUIKH Ha PCKOMEHAYEMYIO JIUTCpa-
Typy. JI1s 3aHATHIE, TPOBOAUMEIX B MHTEPAKTHBHBIX (opmax, nomKHa yKa3biBaTBCA HX OPraHU3aLH-

OHHast (hOpMa: KOMIIBIOTEPHAS CHMYJISILUS, AE/OBas WM poJieBas Hrpa, pa3bop KOHKPETHOI CHTya-
IIUH U T.J.

* PexoMeHIaluy 1O MOATOTOBKE K MPAKTHYECKHM 3aHSITHSM.

IIpakruueckue (CeMHHAPCKHE) 3aHATHS COCTABISIIOT BAXHYIO YacTh MPO(ecCHOHATBHOM MO/1-
TOTOBKH CTy/IeHTOB. OCHOBHAs LeJIb MPOBEJCHHS IPAKTHYECKUX (CEMHHAPCKHX) 3aHATHI - GopMH-
pOBaHHE y CTYy[EHTOB aHAJIMTHYECKOTO, TBOPYECKOTO MBIIIEHHS MyTeM IPHOOpETEHHs IpaKTHYe-
CKHX HaBBIKOB. TaK K€ NPAKTHYECKHE 3aHATUS MPOBOIATCS C LENBE0 YIIYOIEHHS U 3aKperieHus
3HAHUH, MONYYEHHBIX Ha JICKIUSX U B IPOIECCE CAMOCTOSATENBHON paboThl HaJl HOPMATHBHBEIMH JI0-
KyMEHTaMH, y4eOHOH ¥ HayuyHOH juTeparypoii. IIpH MOArOTOBKE K MPAKTHYECKOMY 3aHATHIO IS
CTY/IEHTOB HEOOXOAMMO H3y4HTh HIIH IIOBTOPHTH TEOPETHIECKUH MaTepHaT TI0 3aJaHHOM TeMe.

IIpst MOArOTOBKE K MPaKTHUECKOMY 3aHSATHIO CTYIEHTY PEKOMEHIYETCS TPH/EPKUBATHCS
CIIEJIYIOILETO ANTOPHUTMA;

1) 03HAKOMHTCS € TITAHOM TIPECTOSIIETO 3aHATHSL;

2) mpopaboTarh THTEpaTypHbIe HCTOYHHKH, KOTOphIe OBLIH PEKOMEHIOBAHB! H 03HAKOMUTHCS
C BBOJHBIMH 3aMEYaHHMAMH K COOTBETCTBYIOLIHM pa3eiiaM.

Merouyeckue ykasaHus K IPaKTHYECKUM (CEMHHAPCKUM) 3aHATUSM IO TUCIUIUIMHE HAPSTY
¢ pabodeit mporpammoii 1 rpaduKoM y4eGHOro npolecca OTHOCATCS K METOMMYECKHM TOKYMEHTaM,
OIPEIEIISAIOIINM YPOBEHb OpPraHM3alMy M KauecTBa 00pa3oBaTesIbHOIO MpoIiecca.

Coneprkanue mpakTHYECKHX (CEMMHAPCKUX) 3aHATHH QUKCHpyeTcs B pabouux yuyeGHBIX IIpo-
rpaMMax JUCIMIUTHH B pasjienax «llepedeHs TeM npakTHYECKHMX (CEMHHAPCKUX) 3aHATHIN.

Baxuelimeii cocrapisromei iro6oit GopMbI mpakTHYeCKHMX 3aHATHI ABIAIOTCS 3ananus. Oc-
HOBA B 3a/JaHHH - IIPUMEP, KOTOPEIH pa3OupaeTcs ¢ MO3HIHNA TEOPUH, pa3BUTOM B Jiekiuu. Kak mpa-
BUJIO, OCHOBHOE BHMMaHHUE yIeAeTCs (POPMUPOBAHHIO KOHKPETHBIX YMEHMIA, HABLIKOB, YTO U OTpe-
AENAET COAEPIKAHUE eITeTBHOCTH CTYIEHTOB - pEIleHHe 3a/1ay, 1JabopaTopHbIe paboTEI, yTOUHEHHE
KaTeropuil 1 MOHATHH HAYKH, SBIAOMMXCS IIPEANOCHUIKOM IPaBHILHOTO MBIILIEHHS H PEYH.

[IpakTyeckue (ceMHHAPCKHE) 3aHATHS BBIMOIHAIOT CJIEYIOIIHE 3aJaUH:

- CTUMYJIMPYIOT PETYISAPHOE M3yYEHHE PEKOMEHYEMOM JIUTEPaTypPhl, & TAK)KE BHUMATEIbHOE
OTHOIIEHHE K JIEKIIHOHHOMY KYypCy;

- 3aKPEIIAIOT 3HAHH, [10JIy4EHHBIE B IpoLEcce JEKIIHOHHOrO 00YYEHHS U CAMOCTOATENBHOI
paboTHI HaJl MUTEpPaTypOii;

- pacIHpArOT 00BEM NpoheCcCHOHAIBEHO 3HAYHMBIX 3HAHUH, YMEHUH, HABBIKOB;

- MO3BOJISAIOT IIPOBEPUTE NIPABUIIBHOCTE paHee MOMyUCHHBIX 3HAHUIA;

- IPUBUBAIOT HABBIKH CAMOCTOSTEIBHOTO MBIIUIEHUS, YCTHOTO BBICTYIIJIEHHUS;

- CIOCOOCTBYIOT CBOOOJHOMY OTIEPUPOBAHHIO TEPMHHOJIOTHEI;

- IPEJIOCTABIIAIOT [IPENO/IaBATEN0 BO3MOXKHOCTh CHCTEMATHYECKH KOHTPOJIHPOBATH YPOBEHD
CaMOCTOSITENEHOH paboThI CTYAEHTOB.

Metomuyeckue yka3aHus K NPaKTHYECKHM (CEMHHAPCKMM M 1abOpaTOpHBIX) 3aHATHSAM IO
JHCLHIUTHHE JIOJDKHBI OBITH OPHEHTHPOBAHBI HA COBPEMEHHBIE YCIIOBHS XO3AMCTBOBAHMS, JEHCTBY-
IOLIHE HOPMATHBHBIE TOKYMEHTHI, IEPEIOBbIE TEXHONOTHH, Ha MOCIEIHHE TOCTHKEHHS HAYKH, TeX-
HUKH H IPaKTHKH, HAa COBPEMEHHBIC NPEICTABICHHA O TEX WJIM MHBIX SIBIICHUAX, U3ydaeMOH Jeii-
CTBHTEJIBHOCTH.

IIpakTiyeckue (abopaTopHble paGoOTHI) COCTAaBJSIOT BAXHYIO 4acTh MpodeccHOHATHHOM
MOJTOTOBKH CTyAeHTOB. OHM HamlpaB/ieHbl Ha SKCIEPUMEHTANBHOE MOATBEPKIEHUE TEOPETHYECKHX
IOJIOXKEHHUH B QOPMHUpPOBaHHE YYeOHBIX U MPOECCHOHATIBHBIX IPAKTHYECKAX YMEHHI.

Brinonnenue cryieHTaMu J1abopaTopHbIX paboT HAIPABJICHO HA:

- 0000IeHe, CHCTEMATH3AlMI0, YriiyOJieHue, 3aKpelieHHe MONYYEHHBIX TEOPETHYECKHX
3HAHUH 110 KOHKPETHBIM TeMaM JUCIUIIIHNH;
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- popMupoBaHHe HEOOXOMMMBIX TIPODECCHOHAIBHBIX YMEHHH H HaBBIKOB;

JIMCUHMIIIMHEL, 110 KOTOPBIM MIaHUPYIOTCS 1aGopaTopHble PaGOTH M HX 06BEMBL, ompenens-
I0TCS paboOUMMH yueOHBIMHU IIJIaHAMH.

MeTtonuyeckue yKasaHHS 10 IPOBEAEHHUIO IPAKTHYECKHX (1a6OPATOPHBIX pabot) pa3pabarsi-
BAIOTCA Ha CPOK Je#CTBUSA paboueit yueOHOM IporpaMMBl M BKITIOYAIOT:

- 3armaBue, B KOTOPOM yKa3kIBaeTCs BUI paboTel (aGopaTopHas), ee MOPSAIKOBEIN HOMEp,
00BeM B yacax M HAUMEHOBAHHE;

- ek paboTer;

- IPEIMET U COJIep)KaHKe paboTh;

- 000pynOBaHKe, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

- IOPA/IOK (TIOCJIEIOBATEIBHOCTE) BBINOJIHEHUS PAGOTEL;

- [IpaBH1JIa TEXHAKH Oe30I1aCHOCTH M OXPaHb! TPy/Ia IO JaHHOM pabote (Mo HEOOGXOMMMOCTH);

- 00mue npasuia K 0OpPMIIEHHIO padOTHI,

- KOHTPOJIEHBIE BOTIPOCKI;

- 3a/1aHus;

- CIIUCOK JTUTEPATYpPHI (110 HEOOXOAUMOCTH).

* PasbsacHeHus 110 1OBO/Ty paBOTEI ¢ KOHTPONBHO-TECTOBBIMU MaTEpPHANAMH 110 KYPCY, PEKO-
MEH/Ial{MH 110 BBITOJHEHHIO JOMAIIHUX 3aaHuil.

TectupoBanue - 310 mpoBepka, KOTOpas IO3BOJISET, BHIIONHHB CTENMATBHO T0J0GPAHHEIN
HabOp TECTOB, ONPEAEIATE: COOTBETCTBYET JIH PEANbHO MOMYYEHHBIH PE3yIbTaT OXKHIAEMOMY YCBO-
€HHIO IPOrPaMMBI. TeCT — 3TO BEINOJIHEHHE OTPEEIEHHBIX YCIOBH U AelficTBH, HEOGXOMUMBIX JUIs
IpOBepKH paboThl TecTUpyeMol QYHKIME MK €& yacT. Ha KaXIpli BOIPOC MO JHCLHIIIMEE HEo6-
XOJIUMO IIPaBUILHO OTBETHTH, BEIOPAB OJIUH BAPHUAHT.

10. BOCIIUTATEJIbHASI PABOTA

B pamkax peanusanuu TUCIHIIIHHEI IPOBOMTCS BOCIHTATeNbHAS paGoTa s GopMUPOBAHHS
COBPEMEHHOTO Hay4YHOI0 MHPOBO33PEHHS M CHCTEMBI 6a30BBIX LIEHHOCTEH, (JOPMUPOBAHUS U PA3BH-
THS JTyXOBHO-HPaBCTBEHHBIX, I'PAXKIAHCKO-NATPHOTHYECKHX [EHHOCTEH, CHCTEMBI 3CTETHUECKHX U
STUYECKHX 3HAHMH U LEHHOCTEH, YCTAHOBOK TOJIEPAHTHOTO CO3HAHHsA B 0OIIECTBE, (OPMHPOBAHHUS Y
CTYyIEHTOB MOTPEOHOCTH K TPyAy KakK HEpBOH KH3HEHHOM HeOO6XOMMMOCTH, BHICLICH [EHHOCTH M
TJIaBHOMY CIIOCO0Y MOCTHIKEHMS KHU3HEHHOTO YCIIeXa, Ul OCO3HAHMS COIMATBHOMN 3HAYMMOCTH CBO-
eif Oynymeit mpogeccuu. '

11. IEPEYEHb HH®OPMAIIHOHHBIX TEXHOJIOI' Ui, UCITIOJIL3YEMBIX IIPH
OCYIECTBJIEHHHU OBPA30OBATEJILHOI'O ITPOIIECCA

B yuebHOM mpolecce Mo AUCLUIUIHHE IPEAyCMOTPEHO MCIOJIB30BaHHEe HH(POPMAIMOHHBIX
TEXHOJIOTHH:

v BEJICHHE NPAKTUYECKUX 3aHATHIH C HCIIOIB30BAHHEM MYJIbTHMEHA;

v MHTEPAKTHBHBIC TEXHOJIOIUH (IIPOBE/IEHHE TUATIOTOB, KOJUIEKTHBHOE 00CYKIECHHE Pa3IHYHBIX
TIOIXOJIOB K PEIICHMIO TOH HIIH HHOH yueOHO-TpodecCHOHANBHOM 3a1a4m);

v B3aUMOJICHCTBHE ¢ 00YYaIOIMMHCS ITOCPEIACTBOM JIEKTPOHHOMN MOYTEI;

v coBMecTHas paboTa B DJIeKTpoHHOI HH(MOpPMAIHOHHO-00pasoBatensHoit cpene CIIGIABM:

https://spbgavm.ru/academy/eios

11.1. TexHOMOrHH HCKYCCTBEHHOI0 HHTEJLIEKTA

JUIs IOATOTOBKH K TpPaKTHYECKMM 3aHSATHSAM M BBINOJHEHHS CaMOCTOATENBHOM paboThH CTY-
JIEHTBI MOT'YT HCIIOJIb30BaTh MCKYCCTBEHHEIH HHTEIJIEKT.

HcKycCTBEHHBIH HHTEIIEKT — KOMIUIEKC TEXHOJNOTHYECKHX pelIeHHI, TTO3BOJIAIOMMN UMHTH-
poBaTh KOTHHTHBHBIE QYHKIMH YeJioBeKa (BKIIOYas caMOOOYyYeHHEe U TIOMCK pelIeHui 6e3 3apaHee
3aJIaHHOTO AJTOPUTMA) U MOJIYYaTh HPH BHIIOJIHEHWM KOHKPETHBIX 3a1ad Pe3y/bTaThl, COIOCTABH-
MBI€, KaK MUHUMYM, C pe3yJIbTaTaAMH UHTEJUIEKTYAILHOM JeSITebHOCTH yenoBeka. KoMieke TexHo-
JIOTHYECKHX PEIICHUH BKIIOYAaeT B cebs MH(OPMAIMOHHO-KOMMYHHUKALMOHHYIO MH(PaCTPyKTypYy,
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IporpamMMHOe 00eCTIeYeH e (B TOM YHCJIE METOIBI MAIIIHHHOTO 00YY€EHH s ), IIPOLECCH] B CEPBHCHI 110
00paboTKe JaHHBIX M MoMcKy pemenuil (Ykas IIpesunenta Poccmiickoit ®enepanuu ot 10 oxTabps
2019 r. Ne 490 «O pa3BHTHH HCKYCCTBEHHOro UHTeIUIEKTa B Poccuiickoii Menepanumy).

JlanHblii MOIyNb HallesleH Ha (OpMHpOBaHHE KOMIETEHUHH B cpepe MCKyCCTBEHHOTO MHTEN-
JIEKTa, MMO3BOJIAIOLIMX BBHIIYCKHUKAM MCIOJB30BaTh M pa3pabaTeiBaTh OTAE/NBHBIE METOABI H TEXHO-

JIOTHH € Y4aCTHEM MCKYCCTBEHHOTO HHTENNEKTa, MO0 BIaJIeTh METON0I0IHYECKHMH acleKTaMH HC-
110JIb30BaHUs ¥ pa3pabOTKH METONOB U TEXHOJIOTHIT C HCIOIB30BAHHEM MCKYCCTBEHHOTO HHTELIEKTA
U YCIIEIIHO NPHMEHATh X B CBOCH NEATENBHOCTH, BJIANETh BCEMH KOMIICTEHIMAMH, CBA3aHHBIMH C
PYKOBOJICTBOM KOMILIEKCHBIMH PEHICHHSAMH 110 HCHOJIB30BaHHIO M pa3pabOTKe CHCTEM HMCKYCCTBEH-
HOT'0 MHTEJUIEKTa, B TAKXKe 00nanaTh KBalu(uKalueil B chepe ynpaBleHUs MPOEKTAMH H PYKOBOJI-
CTBOM KOJIJIEKTHBOM pa3pabOTYHKOB.

IIpy 5TOM B YacTH MCIIONB30BAHMS CHCTEM MCKYCCTBEHHOTO HMHTEJUIEKTa 0Opa3oBaTelbHas
IporpaMMa Jo/pkHa oOecrieurBath GOpPMHUpPOBaHHE KOMIETEHIIMH II0 PEIIEHHI0 TAKMX 3a/1ay, Kak
IIaHHPOBaHHE, IPOTHO3UPOBAHHE M TPUHATHE PEIIEHHMH, aBTOMATU3aLlUs PYTHHHBIX IPOU3BOJI-
CTBEHHBIX OICPAlUii, HCIOJBb30BAHHE ABTOHOMHOIO HHTEIIEKTYabHOro 000pynoBaHusS M poGoTO-
TEXHHYECKUX KOMILIEKCOB, HHTEIUIEKTYyaJIbHBIX CUCTEM YIpaBJIEHHs JOTHMCTHKOM, MMOBBIIIEHHE 6e3-
OMacHOCTU COTPYJHHKOB IIPH BBINOJHEHUH NPOU3BOJICTBEHHBIX U OH3HEC-IIPOLECCOB, MOBLIIIEHHE
JIOSUTBHOCTH M YZIOBJIETBOPEHHOCTH MOTpeOUTENEH, ONTUMM3ALMS TIpoliecca Moxbopa U obydyeHus
KaJIpOB Ha OCHOBE IIPUMEHEHHUS METOJOB MAIIMHHOrO 00y4YeHHs, HEHPOCETEBBIX MOJENEH U MeTo-
JIOB, CKBO3HBIX IIU(POBEIX CYOTEXHOIOrHIt HCKYCCTBEHHOTO HHTEJUIEKTA U .

B wactw pa3paboTkM cHCTEM MCKYCCTBEHHOTO HHTEIUIEKTa 00pa3oBaTeibHas MporpaMma
NoJDkHa obecneynBaTh (OPMHPOBAHKME KOMIETEHLHH B 001acTaX pa3pabOTKH U MPOrpaMMHOMN pea-
JIA3alMH ANTOPUTMOB; HCCIICNOBAHMM aIrOPHTMOB H MaT€MaTH4YECKHX METOJOB; pa3pabOoTKH IMpo-
IPaMMHBIX M TEXHOJIOTHYECKHMX DPEIICHMH; METONOB M TeXHOJIOTHH cbopa, XpaHeHHS u 06paboTKU
JaHHBIX; pa3paboTKH CIELHATM3UPOBAHHOTO alapaTHOro 0OeCIeUeH s, MOArOTOBKH KBaTHHIH-
POBAaHHEIX KaJpOB B 00JaCTH MCKYCCTBEHHOTO MHTEJIEKTa Ha OCHOBE METOJOB MAIIMHHOIO 00yde-
HHS, HEHPOCETEBBIX MOJIENEH U METOOB, CKBO3HBIX HH(DPOBBIX CYOTEXHOJIOTHIT HCKYCCTBEHHOTO HH-
TEJUIEKTa U Jp.

TexHonorun HCKyCCTBEHHOTO MHTEIUIEKTA HCTIONB3YIOTCSA Ha HTane U3JI03KEeHUs HOBOTO Coep-
JKaHHs [0 TEME M €r0 3aKpeIlICHHs Yepe3 CUCTeMY IpoOJIEMHBIX BOIIPOCOB IO TEME, JOMOJIHHTENE-
HBIX YTOYHSAIOIIMX NPOOIEMHBIX BOIPOCOB M BHIMOJIHEHUE MTPOOIIEMHBIX 3aJanuii. J[ONONHUTEIBHBIM
METOJHYECKHUM IIOJXON0M SBISAETCA MCIIONB30BAHUE MOJICNIH «IepeBepHyToe o0ydeHHe», Korjaa
y4aluecs: caMOCTOSTENBHO H3YyYaloT TEOPETHYECKUH MaTepHas JIoMa, a Ha YPOKEe IEPEXOHIT K €ro
obcyxnenuo B (hopmare (poHTanbHON Gecelbl M 3aKpeIUICHHIO Yepe3 pellleHHe 3a1ad B MHKpO-
rpymnnax (1o 4-8 denosek).

[Ipu opranu3amuy 3aHATHH MOJYJIb «MCKYCCTBEHHBIH MHTEJUIEKT» JO/DKEH OBITh BKIIOYEH B
KaXXJ0€ MPaKTHYECKOE 3aHATHE, YTO 3HAYMTENIBHO MOBBICUT UX 3((PEKTHBHOCTh, 0COOEHHO B YacTH
obcyxnenHs yueOHOro MaTepHala, caMOCTOSATENFHO OCBOEHHOTO 00YYaIOIIUMCS I0Ma C MOMOIIEIO
MHTEPHET pecypcoB. PekoMeHyeTcs, YTOOH B 00Cy X ICHHH IPUHSIIH YUacTHE BCe 00yYaroIHecs.

[Tepeuens pecypcoB ¢ CETH HHTEPHET:

1. Open Machine Learning Course https://mlcourse.ai

2 Beenenue B MallMHHOE o0Oy4eHue oT «Bioinformatic Institute»
https://stepik.org/course/4852/promo

3. Cneunanuszanus MamubuHOe o0yueHHe U aHaIH3 JAaHHBIX OT «MOCKOBCKHI (PH3HKOTEXHHU-
yeckuil HHCTHTYT» https://ru.coursera.org/specializations/machine-learning-dataanalysis
4. ITnardopma amst npoBenenus copesHoBanuii o Data Science https://www.kaggle.com

11.2. IIporpammHoe oGecnieyenue
Ilepevennb JIMLIEH3HOHHOI0 H CBOOOIHO pACPOCTPAHAEMOro NPOrPAMMHOr0 00ecnedeHusl, B
TOM YHCJIE 0Te€4eCTBEHHOr0 POH3BO/ACTBA

Ne | Ha3sBaHue pekOMeHyeMBIX MO pa3/ienaM H Te- Jlunensus
I/ | MaM IpOrpaMMBI TEXHUYECKHX U KOMIIBIOTEp-

HBIX CPEJICTB 00yUYEHUS
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1 | MS PowerPoint 67580828

2 | LibreOffice cBobogHoe I1O
3 | OC Anst ObpasoBanue 8 AA0.0022.00
4 | ABHC "MAPK-SQL" 02102014155

5 | MS Windows 10 67580828

6 | Cucrema Koncynsrantllnroc 503/KJI

7 | Android OC cobomnoe I10

12. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JIUMAS JIJISI OCYIIECTBJIE-
HUS OBPA3OBATEJIBHOI'O ITPOIIECCA IO JUCITUIIJIMHE

HaumMeHnoBanue HanMeHoBanue cnenua bHBIX
JHCIHUILITHHbI NoMeIlleHHii B moMelleHH NI
(monyns), €aMOCTOATEJLHOH padoTsl
NPAKTHK B CO-
OTBETCTBHH €
y4eOHBIM IJIa-
HOM

OcCHAMEHHOCTD CIeNHANBLHBIX MO0~
MellleHHH ¥ MoMeIleHHii Q4 ca-
MOCTOSATeIbHOM padoThl

buodusuka 103 (196084, r. Cauxt-Ilerepbypr,
yi. UepHurosckas, oM 5) YueGHas
ayIMTOPHst JUIS IPOBEICHUS 3aHATHIT
CEMHMHApPCKOTO THMA, TPYIIIOBBIX H
MHIUBHIYaTbHEIX  KOHCYJIBTAIlHH,
TEKYILEr0 KOHTPOJSL ¥ IPOMEXYTOY-
HOH aTTecTalliu

Cneyuanusupogannas mebenv: nap-
TBI, CTyNbs, TabypeTbl,  yueOHas
JI0CKa, MyJIbTUMeIUitHOEe obopymo-
BaHHC.

Jlabopamopnoe o0bopyoosa-
Hue u y4ebuble Mamepuanvl. pe-
¢pakromeTpsl, IlossipuMeTpsl, Ja-
3ephl, KaJOpPUMETPHI, JabopaTopHEIE
CTOJIBI U BUHTOBEIE TaOypeTHI, 1IBET-
HBlE M  HEHTpajgbHBIE  CTEKJa-
(GUIBTPEI, IITAHTEHIUPKYJIH, MHK-
POMETpHBI, IUIaKaThl IO pasjieNaM
aHATOMUH.

104 (196084, r. Cankr-IletepOypr,
yi. YepHurosckas, moM 5) YueOHas
ayJIMTOPHS IS MPOBEICHUS 3aHATHiT
CEMHHApCKOTO THIIA, TPYMIOBLIX H
HHIUBHIAYQIBHBIX  KOHCYJIbTALIHiA,
TEKYILET0 KOHTPOJIS M IPOMEXKYTOY-
HOH aTTecranuu

Cneyuanusuposannas mebenv: map-
TBl, CTYJbs, TaOypeTbl,  yueOHas
JIOCKa, MYJbTHMeAMHHOE 000pyno-
BaHHe.

Jlabopamoproe  obopyoosanue u
yuebnvie mamepuanvl. pedpakTo-
metpsl, Ilonspumerprl, mazepsr, ka-
JIOPUMETPBHI, TabopaTOpHbBIE CTOJBI U
BUHTOBBIE TabypeThl, LIBETHBEIE H
HEeHTpaTbHEIE cTexa-(QUNbTpE,
IITAaHTeHIIUPKYITH, MHKPOMETPEI,
ILIAKATBI 110 pa3/ieliaM aHATOMHH.

105 (196084, r. Caukt-IletepOypr,
yn. Uepuurosckas, qoM 5) YueOHas
ayIUTOPHS Vs IPOBEICHUS 3aHATHIA
CEMHHApPCKOr0 THIMA, TPYNNOBBIX M
HHIMBHUIYTbHBIX  KOHCYJBTAIHH,
TEKYLIEr0 KOHTPOJIS U MPOMEKYTOY-
HOH arrecTanuu

Crneyuanuzupogannas mebenn: map-
Thl, CTyJbsi, TaOypersl, YydeOHas
JIOCKa, MYJIBTHMeAHiiHOe 000pymo-
BaHHE.

Jlabopamopnoe obopyoosanue u
yuebHvlie Mmamepuanvl. pedpakTo-
metpsl, [lonspumerpsl, nazepsl, Ka-
JIOPHMETPBI, JTa0OpPaTOPHBIE CTOJBI U
BHHTOBBEIE TaOypeTsl, IBETHBIE H
HEHTpaJbHbIE CTeKIa-QIIBTPHI,
IITAHTeHLIHPKYJIH, MHKPOMETPHI,
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IUIaKaThI 110 pa3aeiiaM aHaTOMHH.

206 Bonblmoil  YMTANBHBIA 341
(196084, r. Camuxr-IlerepGypr, yiI.
Yepuurosckas, nom 5) ITomemenue

7S CaMOCTOSTENBHOM pabOTHI

Cneyuanusuposannas mebens: cTo-
JIBL, CTYJIbSI

Texnuweckue cpeocmea o06yueHus:
KOMIIBIOTEPEl C IOJKJIIOYEHHEM K
ceth «MHTepHeT» M HocTymoM B
3JIEKTPOHHYIO UH(pOPMAIHOHHO-
00pa30BaTeNbHYIO CPENyY

214  Manplii  yHTaNBHBIA  3a)
(196084, r. Cankr-IletepGypr, yom.
Yepuurosckas, nom 5) [lomermenue
IUIsL CAaMOCTOSATENBHON paboThl

Cneyuanusuposannas mebens: cTO-
JIBL, CTYJbS

Texnuueckue cpedcmea obyuenua:
KOMITBIOTEPEI C TIOAKIIIOUYEHHEM K
cetu «MHTepHeT» u mocTymoM B
3JIEKTPOHHYIO HHGOPMALHOHHO-
00pa3oBaTeNbHYIO Cpeny

324 Orzmen MHQOPMAIHOHHBIX TEX-
Honmorwit (196084, r. Cankr-
Ilerepbypr, yn. YepHurosckas, gom
5) IlomemieHwe st XpaHeHHs H
NpOHUIAKTHYECKOr0 00CITyKUBAHUS
yuebHOro 000py0BaHUS

Crneyuanusuposannas mebenb: CTO-
NBl, CTYNbS, CHEIUATBHBIA HHBEH-
Taph, MaT€pPHAILI U 3allacHBIE YacTH
JUI TIPOQUIAKTHYECKOro 00CIIyKH-
BaHMS TEXHHYECKHUX CPEJICTB 00yue-
HUS

boxc Ne 3 Crongpuas macrepckas
(196084, r. Cauxr-IlerepGypr, yi.
YepHurosckasi, 10M 5)

ITomemenne nmns XpaHeHHs W IPoO-
bunakTHYecKoro o0CITy)KUBaHHUS
y4ebHOro o0opyroBaHusI.

CnenmamisupoBaHHass MeOenb: CTO-
JBI, CTYJbs, CHEUMAILHBIH HWHBEH-
Tapb, MaTepHabl IS NPOQHIIAKTH-
YECKOro 00CIyKUBaHUs MeOeJIH.

[Ipunoxxenue Ha 55 nucr.

Pabouyro nporpaMMy cocTaBHII:
KaHJMJaT XUMHYECKHX HayK,

JOILICHT

!Z[X / A.H. Baprires
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[Ipunoxenue 1

MunucrepcTBo cenbekoro xossiicTsa Poccuiickoit Pezepanuu
denepanbHOE rOCYAapCTBEHHOE OIOIKETHOE 00pa30BaTENBbHOE YUpEKAeHNHE
BBICILIET'0 00pa30BaHUS
«Cankr-ITetepbyprekuii rocy1apcTBEHHBIH YHUBEPCUTET
BETEpPUHAPHON MEIULIUHBD»

Kadenpa Heoprannyeckoii XuMuu 1 6MopU3HKH

OOHA ONEHOYHbIX CPEACTB
TEKYLIero KOHTPOJIsI/IPOMEKYTOUHOM ATTECTANHH 00yYa0ImuXCcs
npu ocsoenuu OIIOII BO, peanusyromeiit ®I'OC BO

Mo JUCLHUITIIMHE

«BUOD®U3IUKA»
YpoBeHs BeICIIEr0 00pazoBaHus
BAKAJIABPHUAT
Hanpasiaenne noaroroskx 36.03.01 BerepuHapHo-caHHTapHas 3KCIEePTH3a
OuHnasi, OYHO-3a04HAas1, 3209Hast GOPMBI O0yUEeHUS

I'ox Hayana moarotoBkH - 2025

Canxr-IletepOypr
2025 1,



1. MACIIOPT ®OHJIA OLHEHOYHBIX CPEJICTB

Tabsmua 1
Ne ®opMupyemble KounTtpoaupyembie OueHo4Hoe
KOMIIeTeH U pasaessl (TeMbl) CpeacTBo
I CIMILIMHBI
A) VuusepcaiabHble komnerenuun | Paznen 1. Buomexanu- | TecThl
(YK) Ka
1 YK-1 Cnocoben ocymectBiare mo- | Pasmen 2. I'mapojuHa- | TecTs
UCK, KPHTHYECKHH aHalu3 M CHHTE3 HH- | MHKA M reéMOMHaMHKa
¢Gopmalu, NpUMeHATh CUCTEMHBIH monxof | Pasgen 3. Tepmonu- | TecThl
JULA pCIICHMA IIOCTaBICHHBIX 3a/a4 HaMHKa  OHollorHue-
VK-1.1 Bpibop uHH)OPMAIMOHHBIX | CKUX CHCTEM
PECYPCOB /ISl TIOMCKa MH(OpMaLKK B COOT- | Pasnen 1. Buomexanu- | Konnoksuym
BETCTBHH C IIOCTABJIEHHOM 3amaueii. OneHka | xa
COOTBETCTBHUA BbI6paHHOI‘O HH(pOpMaIII’IOH- Pagﬂeﬂ 2. FH,HPOI[HHB.- KOHJ’IOKBI’IYM
2 HOro pecypca KpUTEpHAM IOJHOTBEI H | MHKa M TreMOJHUHaMHUKa
aYTCHTHYHOCTH Paznen 3. Tepmonu- | KomtokBuym
VK-1.2 BoibupaeT METOIBI U CIOCOOB! | gamMuka  OHOJOTHYE-
s o6paboTku mpodeCCHOHANBHBIX JIaH- | cKHX CHCTEM
HBIX M JENOBOH MHpOpMalMu B COOTBET- | Pasnen 4. Bimsue | KOWIOKBHYM
CTBHH C ITOCTABJICHHBIMH 3a71a4aMH 3JIeKTPOMATHHTHOTO
B) OGmenpodeccHonanbubie KOM- | yjofs Ha XHBOH Opra-
nerenuun (OIIK) Hu3M. JKuBOH opra-
OIIK-1 CnocobeH ompenensitb OWUO- | ypsm B SNeKTpHYe-
JIOTHUECKHI CTaTyC, HOpPMaTHBHBIC 00- CKOM MW MATHHUTHOM
IIeKIHHUYECKUE [TOKA3aTeNH OPraHoB U CH- | more.
CTeM OpraHM3Ma XHBOTHEIX, @ TaK)Ke Kaue- | Pasnenr 5. WoHusupy- | KOWIOKBHYM
CTBA CBIPbs U IIPOJIYKTOB XMBOTHOTO M PAC- | joiee p3tydeHue.
THTEJIBHOTO IPOUCXOMKICHUS Pasmen 4. BiusHHE | TeCTHI
OIIK-1.1 JlemMoHCTpHpY€ET 3HAHHS OC- 9IEKTPOMArHUTHOTO
HOBHBIX TOHSATHI M 3aKOHOB XHMMH U | nong ma sxuBoit opra-
ompezeneHuss OHOJOTMYECKOTO  CTATyCa, | ypam.  YKuUBOIR opra-
HOPMATHBHBIX OOLIEKIMHMYECKAX IOKA3a- | yuam B SJIeKTpHde-
Tene OpraHoOB M CHCTEM OpPraHH3Ma JKH- | cxom ¥ MACHHTHOM
BOTHBIX, a TaKXKE€ Ka4yecTBa CHIPbS H TPO- | 1oye.
JIyKTOB YXMBOTHOTO M PACTHTENHOTO NPO- pasnen 5 JoHU3HDY- | TECTHI

HCXO0XKICHHUS

OIIK-1.2 Mcnonb3yeT OCHOBBI 3HAHUH
110 300JIOTHH IPH ONpeleIecHUH OHonornye-
CKOT0 cTaTyca JKHBOTHBIX.

OIIK-1.3 Omnpenensier HOpMaTHBHBIE
OOIIEKIMHUYECKHE TMOKa3aTeld OpPraHoB H
CHCTEM OpraHM3Ma >XHBOTHBIX, MCIIOJIB3YH
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
THCITHILIHH

OIIK-4 Crocobedn 000CHOBEIBATH H
pealin30BBIBaTh B MpoQecCHOHAIBHON es-
TEJIBHOCTH COBPEMEHHBIE TEXHOIOTHH € HC-
MOJIb30BAaHUEM pubopHO-
HHCTPYMEHTAIBHOH 0a3pl M HCIOIb30BaTh
OCHOBHBIC €CTECTBEHHBIE, OHOIOTHYECKHE U
npohecCHOHAIBHBIE NOHATHS, a TAKXKE Me-

HO1Iee H3JIIYUCHHE.




TOABL IPH pELIeHHH 00uenpodeccHoHab-
Hbix 3ana4 (OIIK-4):

OIIK-4.1 Mcnons3yer 0a3oBbie MOHS-
THS MAaTEMaTHKH, a TAK)XE MaTeMaTHYECKHUE,
CTaTHCTHYECKHE M KOJIMYECTBEHHBIE METO-
JIbl IIPH PELIEHHH 0011enpodecCHOHANTBHBIX
3a1ay

OIIK-4.2 HWcnonp3yeT  OCHOBHBIE
ecTecTBeHHBble, Ouosoruyeckue u mpodec-
CHOHAJIBHBIE IMOHATUSA

OIIK-4.3 Buazseer HaBbIKaMH paboTEI
CO CHEeLHATH3UPOBAHHBIM 000PYI0BaHHEM
JUIS peaM3alliyl [IOCTaBICHHBIX 3a7ad IpH
IIPOBEJICHHH HCCIIENOBaHUM M pa3paboTke

HOBBIX TEXHOJIOTHIA.

IIpuMepHBIii NepedeHb OLMEHOYHBIX CPEICTB

Tabauua 2
Ne Hanmenosanue | Kpartkas xapaktepucTHka oneHouHOro cpea- | [IpeacraBnenue oue-
OLIEHOYHOT'O Cpel- CTBa HOYHOTI'O CPEJICTBA B
CTBa dhoune
1 CpencTBo KOHTpPOIS yCBOEHUS y4eOHOro Ma-
Tepuana TEeMBl, pas3jiella WIM pa3desioB JHc- Bonpocs! no Te-
IMIUTMHEL, OpraHU30BaHHOE Kak yueOHOe 3a- | Mam/pasjienam Juc-
Konnoxsuym HATHE B BHAE cobecelmoBaHMs IperojaBare- LUIUTMHBL
751 ¢ 00yJarOITUMHCS
2 Cucrema CTaHAAPTU3UPOBAHHBIX 3aaHUH,
MO3BOJISIOIIAs aBTOMAaTH3MpOBaTh Ipoueny- | ®oHA TECTOBBIX 3a1a-
Tect py HU3MepeHHs YpPOBHS 3HAHUH M yMEHUH HUH

obyyarorerocs
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3. IIEPEYEHb KOHTPOJIbHbIX 3AI[5\HI/II71 U UHBIX MATEPHUAJIOB, HEOBXO-
JUMBIX JUI1 OITEHKH 3HAHHUH, YMEHHUU, HABBIKOB 1 OIIBITA JTES-
TEJIBHOCTH

3.1. TunoBble 3aaHUsA IS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH

®opMupyeMas KOMIETEHIUA:

OIIK-1 CnocobeH onpenenars OHONOTHYECKHit CTaTyC, HOPMATUBHEBIE OOINEKITHHUYECKHE
NIOKA3aTeNHM OPraHOB M CHCTEM OpraHU3Ma XXKMBOTHBIX, a TaK)KEe KauecTBa CHIPbS M MPOIYKTOB
JKMBOTHOTO U PACTUTEIBHOIO IIPOMCXOMKICHHS

OIIK-1.1 JleMOHCTpHUpYET 3HAHUS OCHOBHBIX IOHATHH U 3aKOHOB XUMHH ISl OTIPEICIICHUS
OMOIOTUYECKOrO CTaTyca, HOPMATMBHBIX OOLIEKIMHUYECKUX IOKa3aTeleldl OPraHoB M CHCTEM
OpraHu3Ma >KUBOTHEIX, a TaK)Ke KayecTBa CHIPbS M MPOAYKTOB JXHBOTHOI'O H PACTHTEJILHOTO
IIPOUCX 0K ICHHUSI

OIIK-1.2 Mcronp3yeT OCHOBEI 3HAHHH IO 300JI0THH TIPH ONpeIeIeHHH OHOJIOrHYeCKOro
cTaryca JXHBOTHBIX.

OIIK-1.3 Omnpenenser HOpMaTHBHEIE OOIIEKTHMHUYECKHE NOKA3aTENd OPraHOB U CHCTEM
OpraHu3Ma XXHBOTHBIX, HCIIOJIB3Ys OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITHILUTHH

BOI]pOCbI JJI1 TECTOBOI'0 KOHTPOJIA:

VK-1 CnocobeH ocyInecTBIAThH MOUCK, KPUTHUECKUH aHAIM3 U CHHTE3 MHGOpMAaIUH, IpUMe-
HATH CUCTEMHBIH ITOJIXOJ )i pELIeHHs IOCTaBJICHHEIX 3aady.

VK-1.1 Breibop uHPOpMAIHOHHBIX pecypcoB JUIsS IOHUCKa MH(OpMAaIUU B COOTBETCTBHHU C IIO-
CTaBJIEHHOM 3aaueit. OleHKa COOTBETCTBUS BRIOPaHHOTO HH(OPMALIMOHHOTO pecypca KpUTEpH-
AM IIOJTHOTEI H ayTCHTHYHOCTH.

VK-1.2 Bribupaer MeToas! U criocoOb! Juis 06paboTku npodeccHOHaNbHBIX JaHHBIX U JEJI0BOMH
uH(pOpMAIK B COOTBETCTBUH C [TOCTABICHHBIMH 3a/1a4aMHu.

3AJAHUA 3AKPBITOI'O THITIA

Bana}mﬂ KOMﬁHHHpOBaHHOTO THIIA C BbIﬁOpOM OAHOI'0 BEPHOI0 OTBETAa H3 NMPEAJT0KEHHBIX
BapHAHTOB

VK-1.1 Beibop uHGOpPMAIIHOHHBIX PECYpPCOB JUIsl MOUCKa HH(GOPMAIMU B COOTBETCTBHH C
MoCTaBJIeHHOM 3amadeii. OleHKa COOTBETCTBHUS BHIOPAaHHOTO MH(MOPMALMOHHOIO pecypca KpH-
TEPHSIM MOJHOTHI ¥ 2y TEHTHYHOCTH

3apanue 1.

IIpouumaiime 3a0anue u golbepume NPasuUIbLHLLU OMEEM.

Jlnst Toro 4To0BI OTPaXKEHHBIH JIy4 COCTABJISUI ¢ MajaioluM yroa 40°, yros najeHus cae-
TOBOTO JIy4a JOJI)KEH OBITH:

1y:20°

2)50°

3) 40°

4) 25°

Sanummre udpy, Mo KOTOPOH yKa3aH BEPHBIHA OTBET
OTsert: 1

3aganue 2.
IIpouumaiime 3adanue u gvlbepume nPasulbHbLU OMEEn.



KaxuMm OyneT oTHOCHTENBHBIH MOKa3aTeN b IPEIOMIIEHHUS IBYX CPEJl, €CITH YIOJ MaJeHus
paBeH 60°, a yroi Mexy oTpakeHHBIM H MIPEIOMIICHHBIM JIy4amu paBed 90°7?

1)1,5

2)V2

3)V3

4)1,2

3anumuTe mUpy, O KOTOPOH yKa3aH BEPHBIA OTBET
Ortger: 3

3apnanme 3.
IIpouumaiime 3adanue u eulbepume NPAGULbLHbLL OMEEM.

Kaxum OyeT nokasaresns npeIoMICHHs BTOPO Cpe/ibl OTHOCHTENLHO MEPBOIL, ECIH TIpH
nepexo/ie CBETa U3 IIEPBOM Cpebl BO BTOPYIO YroJl IpenoMieHus pased 30°, a yroi na-
JieHus B 2 paza 6oblie?

1) 1143

2)\2

3) 1.5

4)V3

3anmumuTe nHpPY, MO KOTOPOH yKka3aH BEPHBIH OTBET
Otger: 4

3aganus KOMOMHMPOBAHHOIO THIIA ¢ BLIGOPOM HECKOJILKHX BEPHBIX OTBETOB H3 NpPEAJIo-
JKEHHBIX BAPUAHTOB

3ananue 4.

IIpouumaiime 3a0anue u 8vibepume NPAGUILHBIL OMBEM.

Yro coboii mpeacTaBiseT cocyucTas TKaHb?

1) apMHpoBaHHBIH KOMIIO3UI[HOHHBIH MaTepuas, MOJOBUHY 00beMa KOTOPOTO COCTABIIA-
€T THIPOKCHIIAIIATHT;

2) reTeporeHHyI0 TKaHb, COCTOSIIYIO M3 3-X HAJOXEHHBIX APYr Ha Apyra CIOEB: SIH-
JEepMHUCA, IEPMBI M ITOKOXKHOM KIETYaTKH;

3) COBOKYNHOCTbH MBIIIEUHBIX KJIETOK H BHEKJIETOYHOTO BEIIECTBA, COCTOSIIEr0 U3 KOJ-
JareHa ¥ 3J1acTHHa;

4) BOJIOKHA KOJIJTareHa, 37IacTHHA U OCHOBHOT'O BEI[ECTBa - KOJlIareHa;

5) BBICOKOJIAaCTHYHBIM MaTepHall, COCTOSIIMN W3 KOJUlareHa, 3J1acTHHA U TJIaIKUX MbI-
IIEYHBIX BOJIOKOH.

3anuumute nudpy, Mo KOTOpOoit yKazaH BepHEBIH OTBET
Otset: 45

3ananue S.

IIpouumatime 3a0anue u 6vibepume nPasunIbHLLL OMEEM.

Kak u3smMeHuTCS JaBlieHHEe HIeabHOTO ra3a Ha CTEHKH COCYZa, ClM B JaHHOM o0beMme
CKOPOCTB Ka3/10¥ MOJIEKYJIBI YIBOMJIACH, @ KOHIIEHTPAIUs MOJIEKYJI HE H3MEHUIAch?

1) He uzmeHuTcs.

2) VYeenuuutes B 2 pasa.

3) VYeenuuwurcs B 4 pasa.

4) OtBeT HEOIHO3HAYEH.

5) Vsenuuures.

3anummte nudpy, Mo KOTOPOH yKa3aH BEPHBIH OTBET



Otsert: 35

3aganusn 3aKpPBITOro THIA Ha YCTAHOBJICHHE COOTBETCTBHUSA

YK-1.2 Bribupaer Metosl U crnocoObl st 00paboTKH MpodeCCHOHANBHBIX JAaHHBIX H
JIen0BoH HH(OPMAIMH B COOTBETCTBUH C TIOCTABICHHBIMH 3a1a4aMu

3aganue 6.

Ilpowumaiime 3a0anue u ycmanosume coomeemcmeue.

YcTaHOBHTE COOTBETCTBHE MEXIY 3aJlayel 1 BEPHBIM PEHICHHEM

3anaya Otger
A | Onpesenure SKBUBANEHTHYIO 103y 1 |12-10°3s
HEUTPOHHOTO U3NTyYEeHHUs], €CITH [1OTJI0-
1eHHas 103a papHa 5 - 107 I'p, a kos¢-
(GHULMEeHT KauecTBa A1 HEHTPOHOB paBeH
1.
b OnpeaenuTe NOrIOMEHHYIO 03y MPoToH- | 2 | 2.7 107 38
HOTO M3JIy4eHHs, €CIH SKBUBAJICHTHAS JI0-
3a pasHa 7.28-107 38. KoadpummenT xa-
YeCTBa JUIsl HEWTPOHOB paseH 10.
3 [35-10°3s
4 [7.28-103Tp
5§ [0.728+10°I'p
3anuuure B TabJHIy BEIOpaHHBIE IH(PHI 101 COOTBETCTBYONIMMHU OYKBaMU.
A b
Otger: A3b4
3apanue 7.
Ilpoyumatime 3a0anue u ycmanogume coomeemcmeue.
VY CTaHOBHTE COOTBETCTBUE MEXK/LY Pa3/IeiioM HAyKH H BEPHBIM OIIpE/IETIEHUEM
Onpeaenenne Pasgen Haykn
A | Paznmen 6uoMexaHUKH, B KOTOPOM HCCIIe- 1 'unpasiuka

AYETCA IBHXCHHE KPOBH I10 COCYJIHCTOﬁ
CHCTEME.

10




Paznen MEXaHHKH, B KOTOPOM H3Y4a€TCsA
JBHXKEHHE BA3KOM KHIKOCTH.

['uapoaspoMexaHuka

KOMIUIEKC pa3/iesioB IPHKJIATHON (DU3UKH,
paccMaTpHBaIOIIMM 3aKOHbI (GU3UKH, (u-
3UYECKHE IPOLIECCHl M SBIEHMS, HX XapaK-
TEPUCTUKH, (pU3HUecKHe MOIENH U ypas-
HCHHUA B IIPUMCHEHUH K MEJHUIIHHCKHM 3a-
Jlayam.

I"'oMmomuuamuka

'eMoguHaMuKa

MenunuHckas pusnka

3anuimuTe B TaOIHIy BEIOpaHHBIE HUQPEI MO COOTBETCTBYIOUIUME OYKBAMHU.

b B

Oteer: A4B2B5

3anaunue 8.

IIpouumatime 3a0anue u ycmauogume coomeemcmeaue.

YCTaHOBUTE COOTBETCTBHE MECKOY OIMPEACIICHUEM H HAHMEHOBAHHEM BCJIMYHHBI

Onpenenenue

HaumeHoBaHMe BeJIMYHHBI

A

OtHotrenne abcomoTHOH nedopMaluy K
TIepBOHAYAIBHOM JITHHE

1

AbcomoTtHas aedopmarius

b

CBoliCTBO MaKpOCKOIIMYECKUX TEII COIIPO-
THBISATHCA U3MEHEHHIO UX 00BbEMa HITH
¢opMBI IO BO3AEHCTBHEM MEXaHHYECKUX
HANPSDKEHUH.

2

OTtHOcHTENBHAS YIIPYTOCTh

9TO MOJHOE YIHHEHHE CTEpKHS, TO €CTh
nepeMeIleHie CBOOOJHOrO KOHIa CTepik-
HsI OTHOCHUTEJIBHO ITOJIOKEHHUS 3TOT0 KOHIA
B HEHArPY)KEHHOM COCTOSIHHH CTEP)KHSL.

Yupyrocth

DTO KOJIMYECTBEHHAsl XapaKTepHCTHKA Jie-
(bopMaimu, KoTopas yKasplBaeT, Ha KaKyro
YaCTh YBEJIMYHIACEH IEPBOHAYANIBHAS JUTH-
Ha Tena

Hedopmanus

OtHocuTenbHad nedopMalus

3anumuTe B Taﬁnnuy BBIﬁpaHHI)Ie OU@PEI 10T COOTBETCTBYIOIIUMH 6}’KBaMH.

b B I

Otser: ASB3B1I2
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3apanue 9.

IIpouumatime 3a0anue u ycmanosume coomeemcmaue.

YcTaHOBUTE COOTBETCTBHE MEXy 3ajiaueil ¥ OTBETOM

3agaua OTtBer
A Kak H3MEHHTCS HANpsDKEHHOCTH DJEKTpH- | | YBenuuured B 2 pasa.
YECKOI'0 ITOJId, CO3JaHHOIO TOYEYHBIM 3a-
pAoOM, TP YMCHBIICHHHM PACcCTOSHHUA 1O
Hero B 2 pa3a?
b Bo ckonbKo pa3 yBeTHUYHTCS CpeHss Ku- | 2 VBenuuutcd B 4 pasa.
HETHYeCcKast SHEPIHs MOJIEKYJIbI HIeallb-
HOTO rasa IIpY YBeJIMYEHUH TeMIIepaTyphl
B 4 pa3za
B Bo ckonbko pa3 yBenuyures Temmeparypa | 3 VYMeHbImHTCS B 2 pasa.
UJICUTPHOTO ra3a IpU YBEITHMYCHHH KOH-
LeHTpaluH B 4 paza
4 YMenblmTes B 16 pas.
5 He u3menurcs

3anumure B Tabnuily BeIOpaHHbIE UG PHI I0J1 COOTBETCTBYIOIIUME OyKBaMH.

A b B

Otset: A352B5

3amanne 10.

Hpoqumaﬁme 3a0anue U ycmadosume coomeemcmeue.

YcTaHoBHUTE COOTBETCTBHE MEXAY OIIPpEIACIICHHUCM U ITOHATHCM

Onpenenenue IlonsaTue

A CrnocoOHOCTE COXpaHAThH (IIOYTH MOJTHO- 1 [InacTHYHOCTE
CTBIO MJIM YaCTHYHO) U3MEHEHHE pa3MepOB
1OCJIe CHSTHS BHEIITHUX BO3JIEHCTBUIH;

b nepeMenaThes ¢ HeKOTOPO# CKOpOCTBIO B | 2 IIpounocTs
IIPOCTPAHCTBE OTHOCUTENBHO JAPYTHX CIIO-
eB 9TOH OHMONIOTHYeCKOH TKaHU

B 3 BszkocTh

r 4 JKecTKoCTB

5 TexyuecTs
3anmuimmre B TA0NHIly BEIOpaHHBIE IH(PHI II0J] COOTBETCTBYIOIIMMH OYKBaMH.
LA |B |
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— 370 .

Otset: A1B5

3ananus JAKPLITOT0 THIIA HA YCTAHOBJICHHE MOCJIEJ0BATEILHOCTH

3ananmne 11.
IIpowumaiime 3adanue u ycmanogume nocied06amenbHOCHb.

YcTanoBuTe NPaBHIIBHYIO TOCIIE/I0BATEIBHOCTD: YHEPTETHYECKHE XapaKTePHCTHKH
1 Pabota

2, MoIHoCTh

8- BpeMs

4 IPSMO MPOITOPIHOHAIEHO
5

4 00paTHO IPOMOPIHOHAIIEHO
Otgert: 2,4,1,5,3

3ananue 12.

Ilpouumaiime 3adanue u ycmanogume nocied08amenbHOCHb.
YcTaHOBHTE NPaBHIIBHYIO IIOCIIEIOBATENBHOCTD: KOJMYECTBO TEILIOTEI — JTO ...
Macca BellecTBa

yJelbHas TEMIOEMKOCTh

KOJIMYECTBO TETJIOTHI

HayanbHas TeMIepaTypa

MHHYC

KOHEYHas TeMIeparypa

YMHOXHTh

OTBeT 1,7,2,7,4,5,6

Oy Wiy b L B

3amanue 13.
IIpouumaiime 3adanue u ycmanogume nocne008amenbHOCb.
YcraHOBHTE NPaBHIIBHYIO IOCIIEOBATENIFHOCTD: THAPABIMYECKOE CONPOTHBIIEHHE TPYOBI

1. YeTBepTasl CTENeHb paauyca
2. JUITHHA

3 IIPAMO IPONOPLHOHATBHO
4. 00paTHO MPOMOPIHOHAIBEHO
Otget:3,2,4,1

3ananue 14.

IIpowumaiime 3a0anue u ycmanogume HOCIEO08AMENbHOCHb.
VYcraHoBUTE NpaBUIIBHYIO TTOCEI0BATEeNbHOCTE: Ynco PeiiHonbaca
XapaKTepHLIi JIMHEWHBIN pa3Mep TpyObl

IJIOTHOCTB JKUIKOCTH

K03 (QHUIHEHT THHAMHAYECKOH BI3KOCTH

CKOPOCTBb IOTOKA

IIPAMO IIPOIIOPLIHOHAIBEHO

00paTHO NMPOMOPIUOHAIEHO

YMHOXHTE

OTBeT 3,2,7,4,1,1,6,3

SO e b b0 (B

3aganme 15.
IIpouumatime 3adaHnue u ycmanosume nocied08ameNbHOCMb,
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VYcranoBure IpaBHIIBHYIO IMOCIEI0BATEIEHOCTE: HAKAYKa ra3oBoro jiazepa — 3710 ...

L, SJIEKTPOHBI COYIapAIOTCA C aTOMaMM Ta3a ¥ IepeBOAAT UX B BO3OYKAECHHOE CO-
CTOSHHE

2. TI0JIA€TCS HAPSKEHUE Ha SNIEKTPOJIBI B TpyOKe

3. ONTHYECKHH PE30HATOP CO3/JaeT NPEUMYIIECTBEHHOE HAIPABICHHUE U3JIyICHHUS

4. 4acTh TOTOKA (POTOHOB OTpaxkaeTcst 06paTHO B TPYOKY JUis MOIIEPKAHUS BEI-
HYX/IEHHOTO H3JIy4CHUs

OtgeT: 2,1,4,3

3AJAHUS OTKPBITOI'O THUIIA
3apanue 16.
IIpouumaiime 3adanue u daiime 060CHOBAHMBITI OMEEeM
YexopeHne XapakTepu3yeT CHCTPOTY «vssexuesuivnins s
OTBeT: U3MEHEHUs CKOPOCTH.
3aganne 17.
IIpoyumaiime 3adanue u Oaiime 060CHOBAHNbLL OMBEM.
ITepron xoneGaHus, 3TO BPEMS ...................
OTBeT: OAHOTO ITOJIHOTO KOJIeOaHMs.
3agauue 18,

IIpouumaiime 3adanue u datime o6ocrHosannbii omeem.

AMIHIPITy,E[a KOHCﬁ&HHH, 3TO MakCHUMAalIBHOE .........
OTBeT: OTKJIOHEHHE TeJIA OT II0JIOKEHHUS PaBHOBCCHA.

3ananue 19.
IIpouwumatime 3a0anue u daiime 060CHOBAHHBLII OMEEM.

PacripocTpanenue kosnebaHuil NepeMEHHOr0 3IEKTPOMATHHUTHOTO IO B IPOCTPAHCTBE,
HATBIBACTER wewsvasinmnsii

OtserT: 3JIEKTPOMariuTHEIMH BOJIHAMH.

3amauue 20.
IIpouumaiime mexcm u daiime pazeepHymulii 060CHOBAHHbIU OMEEm
IIpo3paunoe Teno, orpaHHYeHHOE ABYMS CHEPHUECKHMH . .........

OtBerT: IMMOBEPXHOCTAMH HA3BIBACTCA JIMH30H.

14



OIIK-1 CnocobeH omnpeniensth GHONOTHYECKHIA CTATyC, HOPMATHBHBIE OOIIEKIMHUYECKHE MTOKa-
3aTell OPraHOB U CHCTEM OpPTraHH3Ma JKMBOTHEIX, a TAK)Ke KaYeCTBa CHIPhS M MPOIYKTOB JKHBOT-
HOT'O U PaCTHTEIBHOTO MIPOUCXOKICHUS

OIIK-1.1 leMoHCTpUpyeT 3HAHHS OCHOBHBIX TIOHATHH M 3aKOHOB XMMMH JUIS OIIpeIeIeHHs O1o-
JIOTHYECKOTO CTaTyca, HOPMATHBHAIX OOIIEKIMHIYECKUX NTOKa3aTeNeif OpraHoB U CHCTEM Opra-
HH3Ma XXUBOTHBIX, 8 TAK)KE KAYECTBA CHIPhSA U MIPOJYKTOB )XHBOTHOTO H PACTUTENLHOTO MPOMC-
XO0XICHUS _
OTIK-1.2 Mcnonb3yeT ocHOBHI 3HaHHIT 110 300JI0THH TIPH OIPE/IENIEHHH GHOJIOTHYECKOTO CTaTyca
JKUBOTHBIX.

OIIK-1.3 OmnpenenseT HopMaTHBHEIE OOLIEKIMHMYECKHE TOKA3ATEIM OPTAaHOB U CHCTEM Opra-
HH3Ma XKUBOTHBIX, HCIIOJIB3YS OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIMIUIMH

3AJAHUA 3AKPBITOI'O TUIIA

3aganus KOMOMHHPOBAHHOTO THIIA ¢ BLIGOPOM OJHOr'0 BEPHOI'0 OTBETA H3 MPeJI0KEeHHbIX
BAPHAHTOB

OIIK-1.1 JleMoHCTpUpYET 3HaHHS OCHOBHBIX [OHATHI U 3aKOHOB XMMMH JUIS OIIpe/eIe-
HHS OMOJIOrMYECKOro CTaTyca, HOPMAaTHBHEIX OOINEKIMHUYECKMX TOKa3aTeseil opraHoB H CH-
CTeM OpraHH3Ma JKHBOTHEIX, & TAK)K€ Ka4eCTBa ChIPhs M MPOAYKTOB KHBOTHOTO M PACTHTENBHO-
o MPOHCXOXKACHUS

3apanne 21.

IIpoyumaiime 3a0anue u gvlbepume NPABUNILHLLL OMEEM.

Kakoe MexaHnudeckoe HalpsDKEHHE B CTEHKaX cOCyla BO3HHKAET MPH CPEIHEM apTepH-

anpHOM JaBieHuu 11 xIla, ecnu oTHOIEHHE paguyca MPOCBETa K TOMINUHE CTEHKH COCY-

Iia paBHO 67

1) 1,83 kIla;

2) 66 klla;

3) 0,54 xIIa;

4) 17 klla;

5) 5S«lla.

3anumure nupy, M0J KOTOPOit yKa3aH BEPHBIM OTBET

Orser: 2

3aganme 22.

IIpouumaiime 3adanue u goibepume nPAGUILHBLLL OMEEM.

KaxoBa momycTMas MakCHMaJlbHasi CHJIa, BRI3BIBAIOIIAs AehOopMaliio cxaTus GeapeH-
HOM KOCTH IuTaHrucra Maccoi 80 kr, mpy MOAHATUN UM LITAHTH, €CIU AHaMeTp OeapeH-
HO# KocTi 30 MM, a JIONyCTUMOe Hanpskenue pasro 15-107Tau g = 10 m/c??

1} 105,175 %H;

2) 800,125 xH;

3) 30,134 xH;

4) 80,723 xH;

5) 92,325 kH.

3anummte 1upy, M0 KOTOPOil YKa3aH BEPHBI OTBET
Ortsert: 1

3aganue 23.
IIpoyumaiime 3adanue u blbepume NPAGUILHLLL OMEEem.
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OrnpezienuTe KOJIHYECTBO TEIJIOTHI, TIEpeIaHHOe CHCTEME TIPH TeMIeparype 27 rpaaycoB
[lenbcus, eciu IpUBENCHHAs TeIUIOTa okasaiack pasHoil O, =30 /K.

1) 810 ik
2) 9000 [k

3) 1,1 Ix
4) 9 IIx

np

3anumuTe U PY, O KOTOPOH yKa3aH BEPHBIH OTBET
OrtBerT: 2

3a1anus KOMOMHMPOBAHHOIO THIIA ¢ BLIDOPOM HECKOJIbKHX BEPHBIX 0TBETOB U3 npeaJo-
KEHHBIX BAPDHAHTOB

3ananue 24.
[Ipowumaiime 3a0anue u gvibepume NPAsULbLHLLL OMEEM.
[ToueMy KpOBB SIBIIsSieTCS HEHBIOTOHOBCKOM JKHIKOCTHIO?
1)  Dro obycnoBneHo HaMUYHEM B Heit OPMEHHBIX JIEMEHTOB,
2)  M3-3a cOKHOTO COCTaBa.
3)  Oto o0ycnoBiaeHO TeM, YTO JUIS KPOBH YHCIIO PeiiHONbACAa IPUHAMAET KPUTHYE-
CKOE€ 3Ha4YeHHeE.
4)  Oro obycnosieHo OonbuM K03 HUIMEHTOM BI3KOCTH KPOBH.
5)  Oto 00ycnoBNeHO MalleHEKHM KO3 (GUIIHEHTOM BSI3KOCTH KPOBH.
3anumuTe OUQPBL, IO KOTOPBIMH YKa3aHbI BEPHBIE OTBETEI
Otger: 12

3apanue 25.
IIpoyumaiime 3adanue u gvibepume NPasuibHbLL OMEem.
Yro aBnAeTCA NIPUUMHON IBMXKEHHUS KPOBH 110 COCYIHCTOMY PYCIy?
1) PabGora cepaua.

2) BcaceiBaroliee IeHCTBHE CTPYH.

3) Pa3sHoCTb naBneHHUI BHYTPH U BHE COCYJIA.

4) Pa3HOCTH aBIEHMI B HAaYaye U B KOHIIE COCYAMCTOrO pycia.
5) BcacriBatomee zeitctBue cTpyd U pabora cepala.

3anuimute 1 PEL, TOX KOTOPBIMHA YKa3aHBI BEPHBIE OTBETHI

Ortgert: 14

3amaHud 3aKPBITOro THIA HA YCTAHOBJIEHHE COOTBETCTBHSA

OIIK-1.2 Mcnonp3yeT 0CHOBEI 3HAHHH 10 300JIOTHH IPH ONpe/e/ieHHH OHOJIOTHYECKOTO
cTaTyca XUBOTHBIX.
3apanue 26.

Hpouumaiime 3a0anue u ycmaHosume coomeemcemeue.

YcTraHOBHTE COOTBETCTBHE MEXOY OMMPEOCIICHUEM H BEITHYHHOH

Onpenenenne Besunuuna

A Bosnukaer B ToM ciyyae, ecnu BHemHue | 1| Hedopmanus Tekydectu
CHJIBI HAaIIPABJIEHEI 110 OJJHOM MPSIMOIi B
pa3HbIe CTOPOHBI BJIOJIb IPEIMETA;

b Hayka o MexanuueckoM ABHXeHHH MaTe- |2 | Yrpyrocts
PHAIBHBIX TEJl M IPOUCXOAAMIUX TIPH 3TOM
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B3aUMOACHCTBUAX MEXIY HUMH

3 Mexauuka

4 | lunamuka

5 | Hedbopmarus pacTsoxkeHHs

3anuiuure B TabJauIly BRIOpaHHBIE HU(BPEI O] COOTBETCTBYIOIMME OYKBAMH.

A b

OtseT: A5B3

3amauue 27.

IIpouumaiime 3a0anue u ycmanosume coomsemcmeue.

YcraHoBUTE COOTBETCTBHE MEXIY 3a/1aucii U BEPHBIM pelleHHEM

3anaua Pemenne
A Kak u3sMeHuTCA cpeiHss KHHEeTHYEeCKas 1 VYBenuuutes B 2 pasa.
SHEPrUs UACATBHOI0 rasa IpH yBelnde-
HHUM aDCOJIIOTHOM TeMIepaTypsl B 2 pasza?
b Kax u3MeHHTCS culla TPEHUs CKOJIBKEHUs | 2 VBenuuutes B 4 pasa.
IPU JBHXXEHHH OpycKa 10 rOpU30HTAb-
HOH MIOCKOCTH, ECIIH CHITy HOPMAIEHOTO
JaBIIEHHUS YBEJIHYUTE B 2 pasza?
B 3 YMeHbIINTCS B 2 pasa.
4 YmeHbuuTes B 4 paza.
5 He usmenurcs
3anummTe B Tabnuny BEIOpaHHBIE U(PEI IO COOTBETCTBYIOIUMHE OYKBaAMH.
A b
Orteet: A1B1
3ananue 28.
IIpoyumaiime 3adanue u ycmanogume coomgemcmeue.
YcTaHOBUTE COOTBETCTBHE MEXTY TAPAMETPOM M eIHHHIIEH U3MEpPEeHUs
IMapametp Equanua usmepeHus
A | cxopocTh 1 | m/c?
b BpeMsi 2 le
B | yckopenue 3 |
r 00BEM 4 |Mmle
5 |kr
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3anuuiire B TabaMIly BEIOpaHHbBIE HQPEI 110l COOTBETCTBYIOIUMH OYKBaMH.

A b B I

Otset: A4B2B113

3apanue 29.

IIpouumaiime 3adanue u ycmanogume coOmeemcmeue.

YCTaHOBHTE COOTBETCTBHE MEXY TAPAMETPOM M €IMHHIIEH U3MEPEHUS
ITapamerp EnuHuna usmepeHus
A IJIOTHOCTE 1 ' ITa
b JIaBJIeHHE 2 I'q
B MHIYKTHBHOCTE 3 Kkr/ M
I’ HMIIYJIBC 4 I'n
I JacToTa 3 KT M/C

3anumuTe B TabJIHIYy BEIOpaHHBIE UAPEI O/ COOTBETCTBYIOIMMH OYKBAMH.
A b B I’ i

Otset: A3B1B4I'5]12

3apanue 30.

Ilpoyumaiime 3a0anue u ycmanosume coomgemcmeue.

YCTaHOBHTE COOTBETCTBHE MEXY MapaMETPOM U eIHHHUICH H3MEPEHHUS
ITapameTp Enmanua u3mepeHust
A pabota 1 Jhx
b HanpsHKeHUe 2 )
B 1.EMKOCTD 3 OmMm
I SHEpPrus 4 B
I CONPOTHBIIEHHE 5 I'm

3anuuTe B TaONUIy BEIOpaHHBIE II(PEI O COOTBETCTBYIOIMMH OYKBaMH.
A b B r I

Oteer: A1B4B2I'1]13

33}13!‘11'111 3aKPBITOro THIIA HA YCTAHOBJICHHE MOCJAECA0BATC/ILHOCTH
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OIIK-1.3 Onpezenser HOpMaTHBHBIE OOLIEKITHHHYECKHE MOKA3aTEH OPraHOB H CHCTEM Opra-
HH3Ma XXUBOTHBIX, HCIIOJIB3Ysl OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILIHAH.

3apanmue 31.

IIpouumaiime 3adanue u ycmanogume nocied06amenbHOCHb.

Pacrnonoxure mKanbl B OPAJIKE YBEJIHYEHUS BOSMOXKHEIX JIEHCTBHH Hal HAMH
1. oTHOIIEHMH

2. NOpsAKOB

3. UHTEpBAJIOB

4. uMeH

Ortser: 4231

3apanue 32.

IIpouumaiime 3a0anue u ycmanogume nocied08amenbHOCHb.
Pacrionosxure sTansl npoBeeHus H3MEPEHHI B KOPPEKTHOM MOPSIKE
1. 06paboTka pe3yIbTaToB

2. 3aKJIIOYECHHE

3. mocTaHOBKA 3a1a4H

4. IpoBeIcHUE U3MEPEHUS

5. IIaHUpOBaHHE IKCIIEPUMEHTA

Ortser: 35412

3amanue 33.

IIpouumatime 3adanue u ycmanosume nocied06amelbHOCHb.
Pacrionoxwure srans! popMupoBaHKs METPOJIOTHH B XPOHOJIOTHYECKOM IOPSIIKE
1. co3nanue nanaTel MEp U BECOB

2. co3anue abCONFOTHBIX CHCTEM €IMHHI]

3. MaccoBas aBTOMaTH3AIU U CTaHJapTH3ALUS

4. co3aHHe eIMHOM CHCTEMBI H3MEpPEHH

OTsert: 2413

3ananue 34.

[Ipoyumaiime 3adanue u ycmanogume nocied08amenbHOCHb.
PacronosxuTe B KOPPEKTHOM MOPSAIKE STAIBI IPOBEICHUSA U3MEPEHHUH
1. Onpenencuue 1eHbI JeIeHUs

2. IIpoBeneHHe eMMHHYHBIX CXOMUMBIX H3MEPEHHI

3. IIpenBapuTenbHEIi aHAIH3 | BEIOOP TIpHOOpa

4. O6paboTka pe3yIpTaToB
Otsert: 3124

3ananne 35.

Ipoyumaiime 3a0anue u ycmanogume nocie0o08amenbHOCMb.
Pacnonoxure npuOops! 1o Mepe YBETHUCHHS TOUHOCTH H3MEPEHHM
1. JlazepHbIit JanbHOMED

2. MUKpOMeTp MEXaHUYECKHIA

3. Jluneiika

4. l1lTaHreHIHPKY b

Ortger: 3421

3AJJAHHUS OTKPBITOI'O THITIA
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3amauue 36.

IIpouumaiime 3adanue u daiime 060CHOBAHHbIU OMBEN

HeiitpanbHas cucreMa, cocTosmias M3 sjipa, BOKPYT KOTOPOTO BPALIAKOTCS 3IEKTPOHBI

OTBeT: Ha3bIBAETCA ATOMOM.

3ananne 37.
Ipouumaiime 3adanue u Oaiime 060CHOBAHHbITI OMGeM.
BenuuuHa, paBHAS OTHOLICHHIO..........cvernrnereensnrnnss. +evv... TIDOBOJHHKA K IpOMeE-
XKYTKY BPEMEHH Ha3bIBA€TCS CHIIOH TOKa.
OTBeT: BIEKTPHUECKOT0 3aps/ia, IIPOTEKAIOIIETO YePe3 MONEPEYHOE CEUEHHE

3apanue 38.
IIpouwumaiime 3adanue u doaiime 060CcHOGAHHbIU OMEeM.

Dusnyeckas BETHYHHA, SBISIOMASNCS MEpOHl BO3JEHCTBUS HA TENO CO CTOPOHBI JAPYTHX
Tell, B Pe3yIbTAaTe KOTOPOTO TEMO ....vuvevene.n... Ha3bIBAETCS CHIIOM.
Ortset: mpuobperaeT yckopeHHe

3ananue 39.
IIpoyumaiime 3adanue u oaiime 060CHOBAHHBLU OMEEM.

[lapux Manoro pasmepa, HOJBELICHHBIH HA ATHHHON, HEBECOMOM, ............... Ha3blBa-
€TCs MATEMATUYECKUM MaSTHHKOM.

OTBeT: HepacTSKUMON HUTH
3ananue 40.

IIpouumaiime mexcm u oatime pazéepnymolii 000CHOBAHHbLH OMEem
[ToniepeynbIMHU, Ha3BIBAIOTCS BOJHEL, B KOTOPBIX KOJIEOAHHS TPOUCKOMAT ...........
OtBeT: nepneHUKyISPHO K HAIIPABICHUIO HX PaclpOCTPaHEHH S,

OIIK-4 Cnoco6eH HCIoIb30BaTh B IPO(ECCHOHATLHOMN IeATELHOCTH METOABI PELIEHHS 3a1a4 C
HCIIOJIE30BAaHMEM COBPEMEHHOTO 000pYI0BaHUS IIPH pa3paboTKe HOBBIX TEXHOJIOTHH U UCIIOJIb-
30BaTh COBPEMEHHYIO NIPO(PECCHOHANEHYIO METOIOJIOTHIO JUIS IIPOBEIEHUS SKCIIEPHMEHTAIBHBIX
HCCJICIOBAHMUM U MHTEPIPETALUN UX PE3YJIbTATOB:

OIIK-4M][I-1 3HaTh TEXHHYECKHE BO3MOKHOCTH COBPEMEHHOTO CIEIHAH3HPOBAHHOTO 000py-
JIOBaHHs, METO/IBI peIleHHs 3a1a4 NPodeCCHOHATIBHOH IEATEIHOCTH;

OIIK-4U]JI-2 YMeTh IPUMEHSATE COBPEMEHHBIE TEXHOJIOTHH, BKITIOYast H(POBBIE, M METO/IBI HC-
CJIE0BaHUI B IPOGECCHOHAIBLHON e TeNbHOCTH, MHTEPIPETHPOBATH MOJyYeHHBIE PE3YIIBTATHL;
OIIK-4M1]1-3 Bnanets HaBbIkaMu paboThI CO CIENHAH3UPOBAHHBIM 000PYIOBaHHEM IS PEalli-
3al(MH [TOCTaBJIEHHBIX 3a/1a4 [IPH NIPOBEJICHUH HCCIIEI0BaHH U pa3paboTKe HOBBIX TEXHOJIOTHIA,
B TOM 4HCiIe HU(POBBIX.

3AJIAHUSI 3AKPRITOT'O THIIA
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3ananml KOMGHHHPOB&HHOFO THIIA ¢ BblﬁOpOM OJHOI'0 BEPHOI'0 0TBETA H3 NPENJI0KEHHBIX
BAPDHAHTOB

OIIK-4.1 3HaTh TEXHUYECKHUE BO3MOKHOCTH COBPEMEHHOIO CHENMAIM3MPOBAHHOTO 060pY/I0Ba-
HHsI, METO/IbI PELIEHH 3a/1a4 [TPO(eCCHOHATBHOM eATENLHOCTH;

3ananue 41.

IIpowumaiime 3a0anue u 8vibepume NPAsUNLHLLI OMEEM.

HaiiTu MUHHMAaNBEHYIO JUIMHY BOJIHBI B CIIEKTPE TOPMO3HOTO PEHTTEHOBCKOTO M3JIyYEHHUS,
€CITH HaIpsHKEHHE B peHTreHoBcKoi Tpyoke U= 2kB?

1) 2.46 um

2)0.615 am

3)3.25 am

4)0.018 am

5)9.72 um

3anummre nudpy, Mo KOTOPOH yka3aH BEPHBIA OTBET

Otger: 2

3aganue 42,

IIpouumaiime 3a0anue u gvibepume NPasubHuLl OMeem.

VameHuTCA 1M IOTOK PEHTIEHOBCKOTO M3IYUCHHUS, CIIH, He MeHsisl HanpshkeHus, B 10 pas
YBEJIMYUTH CHJIy TOKA B PEHTTE€HOBCKOM TpyOKe?

1) Yeenmuuures B 100 pa3

2) Yeenuuures B 10 pas

3) YMensmurcs B 100 pa3

4) Ymenbmutes B 10 paz

3anumure nuQpy, N0 KOTOPOH yKa3aH BEPHBIH OTBET

Ortger: 3

3ananue 43.

IIpoyumaiime 3a0anue u gvlbepume NPAGUNILHLLI OMEEM.

B 100 r Tkanu nmornomaercs 15-1011 Gera wactun ¢ sHeprueit 1,5-10-15 JDx kaxmas.
Onpenenure MOMJIONIEHHYIO J03Y H3TyUYCHHS.

1) 22,5 - 10-3 JDx/xr

2) 19,6 - 10-3 Tx/xr

3)4,5 - 10-3 x/xr

4) 22,5 - 10-5 JTx/xr

5) 45 - 10-3 Jx/kr

3anummte 1udpy, Mo1 KOTOPOil yKa3aH BepHBIH OTBET

Otser: 1

Banamm KOMﬁHHHpOBaHHOI‘O THIIA € BblﬁOpOM HECKOJBbKHX BEPHbIX 0TBE€TOB M3 IIPEAJIO-
KECHHBIX BADHAHTOB

3amanue 44.

IIpouumaiime 3a0anue, gblbepume NPAGUILHbLIE OMBEMBbI.

YeM MOAETUPYIOTCS BA3KOYIPYTHE CBOMCTBA OMOIOTHYECKUX TKAHEH?

1) Cuctemamu, COCTOSIIUMHE U3 Pa3TMYHBIX KOMOWHALMI MPYKHUHEBI (YIPYTHi 3JIEMEHT)
H OpIIHS (BSI3KHH 3IEMEHT);

2) CucreMaMM, COCTOSIIIMMHU M3 IOCJCIOBATENIBHO COCIMHEHHBIX NMPYKUHBI (YIpyruai
3JIEMEHT) U MOPLUHA (BA3KUH 3JIEMEHT),
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3) CucrtemaMu, COCTOSIIMMH M3 MAPAIENLHO COEAMHEHHBIX MPYXHUHBI (YIPYTHii sie-

MEHT) ¥ MOPUIHS (BA3KHUH dJIeMeHT);

4) CucreMamu, COCTOSIIMMH M3 KOMOMHAIIMOHHBIX COYETAHWI NpPYXKHH (YIPYrHX 3iie-

MEHTOB);

5) CucremaMH, COCTOSAIIMMH H3 IIOCIEOBATEILHO COCOHHEHHBIX MPYKHHBI W Iapa-
JIEJIEHO COETMHEHHBIX MEXKAY COOOMH MPYKUHBI M TIOPLIHS.

6) Moznensamu 3unepa, Makceemna, Kenseuna-®oiirra

3anuumre nUPHI, IO KOTOPEIMH YKa3aHbI BEPHBIE OTBETHI

OTsert: 16

3aganue 45.

IIpouumaiime 3a0anue, 6vibepume NPasUNIbHbLLE OMEEMBL.

Yro npexncrapnser coboit KocTh?

1) BricokoanacTH4HBIH MaTepuas, COCTOAIINM M3 KoJulareHa, 3JIacTHHA M TJIaJKHX MBbI-

IIECYHBIX BOJIOKOH.

2) 'eteporeHHyI0 TKaHb, COCTOSILYIO U3 3-X HAJOMXEHHBIX JAPYr Ha Ipyra CIOEB: DIIH-

AcepMuca, JpMEI H MMOJKOYKHOM KJIETYATKH.

3) COBOK}’HHOCTL MBIIIEYHBIX KJIIETOK H BHEKJIECTOYHOI'O BEUIECTBA, COCTOALICIO M3 KOJI-

JlaréHa M 3JIaCTHHa.

4) ApMHpOBaHHBIM KOMIIO3HIIMOHHEIM MaTepHall, HOJOBUHY 00beMa KOTOPOro COCTaBIIsi-

€T THAPOKCHIIAIIaTHT.

5) BonokHa kojuiareHa, 37acTHHA M OCHOBHOTO BELI[ECTBA - MATPHIIEL
6) Ilpencrasnsger coboit MaTepual, MPEUMYINECTBEHHO COCTOSIIMN U3 MHJIPOKCHIIANIATH-

Ta.

3anumure III/I(l)pBI, Mo KOTOPBIMH YKa3aHbl BEPHBIE OTBETHI

OrtseT: 46

Sana}mn 3aKpPbITOro THIIA HA YCTAHOBJICHHE COOTBETCTBHUA

OIIK-4.2 YMeTb NpUMEHSATh COBPEMEHHBIE TEXHOIOTHH, BKIFOUas H(POBEIE, U METOMBI HCCIIe-
IoBaHuit B mpodecCHOHANBHOM IesTelIbHOCTH, HHTEPIIPETHPOBATh MOJy4YeHHbBIE Pe3yIbTaThl;

3anaunue 46.

IIpouumatime 3a0anue u ycmaHogume coomeemcmeue.

YcraHOBUTE COOTBETCTBHE MEXOY 3amadci u BEPHBIM OTBETOM

3amaua OTtBer
A OmnpenenuTs KOJIUYECTRBO TEIUIOTHI, Nepe- 1 810 JIx
JJaHHO€ CHCTeMe NpH Temneparype 27 rpa-
nycoB Llenbcus, eciid puBeIeHHAs! TEIl-
noTa okazanack paHoi 30 JHx/K
b 2 B cuctemy 6510 nepemano 90 x| 2 | 9000 [Ix
TeroTel. OnpeaeuTh U3MEHEHHE BHYT-
PEHHEH SHEPTHH CUCTEMBI, €CJIH CHCTEMA
pHU 3TOM BbInoaHKUIa paboty A=80 Jx.
3 |9 dx
10 Tx
5 | 170 IOx

22




Sanuiunte B TabJuIly BeIOpaHHBIC MH(PBI 10/ COOTBETCTBYIOMMMHE GYKBAMH.

A b
Ortset: A2B4
3ananmue 47.
IIpowumaiime 3adanue u ycmanosume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE MEXIY 3aa4ell U BEPHBIM OTBETOM
3anaua OtBer
A M3MeHHTCS TH MOTOK PEHTTEHOBCKOTO M3- | 1 Veenuuutcs B 10 pas
JyYEHHs, €CIIM, HE MEHSS HaNpsOKEHHs, B
10 pa3 yBenMYUTE CHITy TOKA B PEHTI€HOB-
CKO# TpyOke?
b M3MeHMTCA TH TOTOK PEHTTEHOBCKOTO U3- | 2 YMmeHnpmMTCs B 2 pasa
JIy4EHHMs, €CJTH, HE MEHSS CHUJIBI TOKA, B J[BA
pasa yBEeJIMYUTE HALPSIKEHUE B PEHTIe-
HOBCKOH TpyOke?
B W3meHMTCS TH MOTOK PEHTTEHOBCKOIO H3- | 3 VYMeHbpIIHTCH B 4 pasa
JIy4eHHs, €CJIH, HE MEHsIsl HAPSDKCHUS, B 4
pa3 yBENHYHTH CHJIy TOKa B PEHTIEHOB-
cKko¥ TpyOke?
4 Yeenuuurcs B 4 pasza
5 Ymenspiutes B 10 pa3s
3anuiuuTe B TabaMILy BEIOpaHHbIE LU(PHI IO/ COOTBETCTBYIONIMMH OyKBaMH.
A b B
Ortser: A154B4
3ananue 48.
IIpouumaiime 3adanue u ycmanosume coomeemcmeue.
VYCTaHOBHTE COOTBETCTBHE MEXY 3aKOHOM M €r0 OIpE/IETeHHEM
3akon Onpepenenue
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3axoH byrepa-JlamGepra-bapa

[Ipn naHHOM /UIMHE BOJIHBI ONITHYECKAS
IUIOTHOCT, CMECH KOMIIOHEHTOB, He
B3aMMOJICHCTBYIOILUX MEXIY CoOOH,
paBHA CYMME ONTHYECKUX IIOTHOCTEH
OTAENBLHBIX KOMIIOHEHTOB IPH TOMH JKe
JUIHHE BOJIHBI

3aKoH aJIUTHBHOCTH

Cuna ToKa MONMHOM LienmH NpsMO Npo-
nopruonansHa JJIC ucrounuka u 00-
pPaTHO IPOIIOPLHMOHAIBHA OTHOMY CO-
IIPOTHBIICHHIO 1ETTH

3akon Dapanes

OZnHOpOAHBIE CIIOM OJHOTO H TOTO Ke
BEIIeCTBA OJMHAKOBOM TOJINIMHEI IIO-
IJIOLIAIOT OJHY M TY K€ JIOJIO Iajgaro-
el Ha HUX CBETOBOI SHEpPruu (MpH
IIOCTOSSHHOH KOHIIEHTpalMl pPacTBO-
PEHHOTO BEIECTBA)

3akoH lItepHa-Bonasmepa

OTHolIeHHe KBAaHTOBBIX BHIXOHOB ¢uIy-
OpPECLIEHIIUH OT KOHUEHTPAalUH TYINH-
Telsd MMEET JIMHEHHBIH y4acTOK TpH
IHHAMHYECKOM B3aHUMOJIEHCTBUU MO-
JIEKYJl

[TapunansHOe HaBiieHHE HACKHIIIEHHOTO
nmapa KOMIIOHEHTa pacTBopa IPsAMO
IIPOIOPIIMOHANLHO €r0 MOJIBHOH JoJie
B pacTBOpe, Npu4YéM KO3 PHIIHEHT
IPONOPIMOHAILHOCTH paBeH Jaelie-
HHUIO HACBHIIEHHOrO Mapa HaJl YHUCTHIM
KOMITOHEHTOM

3anumuTe B TaOIHILY BBIOpaHHEIE NHU(PEI I10]1 COOTBETCTBYIOIIMMH OYKBAMH.

b

B

I

Oteer: A3B1B2I'4

3ananue 49.

Ipouumaiime 3adanue u ycmanogume coomeemcmeue.

YcraHOBHUTE COOTBETCTBHE MEXAY ONPEACICHHEM H IIOHATHEM

IMousiTHe

Onpenenenne

A

Mopuens ynpyroro tena

1

Cuctema, cocTosmas U3 pasIHuHbIX
KoMOuHaIuit npyKUHbI (YIpyruit sJe-
MEHT) M TOPIIHS (BA3KHH 3JIEMEHT)

MO)ICJ'IB KOCTHOH TKaHH

Cucrema, cocTosiias U3 napauieIbHO
COEIMHEHHEIX IPYKUHEI (YIIPYTHi
3JIEMEHT) W TOpIIHS (BI3KUH JIEMEHT);

Mopens 3unepa

NPY>KHHA, TTOAYHHSIONIAACS 3aKOHY
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I'yka

4 Cucrema, cocTosuias U3 IociIenoBa-
TENBbHO COEIMHEHHBIX NIPY)KHUHBI U Ta-
pa/uIeNIbHO COEUHEHHBIX MEXY CO-
00ii NIpy>KUHBI U IOPIIHS.

5 Cucrema, cocTosias U3 MOCIeI0Ba-
TENBHO COEMHEHHBIX YIIPYroro Jie-
MeHTa U Mojienu Kensuna-doiirra.

3anumure B TabauLly BEIOpaHHEIE ITH

ppEI [10]1 COOTBETCTBYIOUIMMH OyYKBaMH.

b B

Otser: A3B4B5

3apanue 50.

Hpoqumaﬁme 3a0anue u YcmaHogume coomeemcemeue.

YcTaHOBHTE COOTBETCTBHE MEXKIY METOAOM aHaJIu3a H €ro xapaKTepHchOﬁ

Meron ananu3za XapakTepucTHKA
A Cnekrpodoromerpus 1 CreneHp paccedBaHHs CBETA
b [TorennomeTpus 2 [Tornomenne MOHOXPOMATHYECKOTO
cBeTa
B Pedpaxromerpus 3 H3zyuyenue s3¢pextoB npenoMenus
r doTtomeTpus 4 [Tornomexue cBeTa BUAHUMOTO
Juana3zoHa
5 H3Mepenune 3meKTpOXUMHYECKOTO
CHTHaJa
3anumuTe B TabIULy BHIOpaHHBIE HUGPHI 101 COOTBETCTBYIOIUMHE OYKBAMH.
A b B r

Otser: A4B5B3I2

Japanus 3aKPpPBITOr0 THIIA HA YCTAHOBJICHHE I10CJI€A0BATEJLHOCTH

OIIK-4.3 Brnanets HaBbIKaMU paboThI CO CIELUATM3MPOBAHHBIM 000PYI0BaHHEM JUIs pe-
aJIM3alliK [TOCTABICHHBIX 3a/1a4 MPU POBEJEHUH MCCIIEIOBAHUH H pa3paboTKe HOBBIX TEXHOJIO-
ruif, B TOM 4uclie HU(POBBIX.

3anauue 51.

IIpowumaiime 3a0anue u ycmanogume nocied08amenbHOCHb.

BeictpoiiTe anroputm neiictBus paboTs! Ha anmapate ®OK KOK-3

1. BriOpath [UIHHY BOJHEI IS HCCIIEI0BAHMS.
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COTY.

W W N —

. [loMecTuTs MCCeryeMBlii pacTBOp B KIOBETY M 3arpy3MTh B TIpHOOD.

. Bxmrounts npubop u BeoKAATH 30 MHHYT.

. I[IpoBepHuTh ycTaHOBKY HyIIs.

OtBert: 3421

3ananue 52.
Ipouumaiime 3a0anue u ycmanogume nociedosamenbHOCHb.

VcTanoBure IIPaBHJIBHYIO IIOCJIEN0BATEIBHOCTE: 3aK0OH OMa I yJacTKa LCIIH ...

. COIIPpOTHBJICHHE.

. HallpsKEHHE.

. CHJIa TOKa.

NPAMO IIPOIIOPIITHOHAIBHO.

. 00paTHO MPONOPIHOHAIILHO.

OrtBeT: 34251

3ananmue 53.
IIpoyumaiime 3adanue u ycmanogume nociedo6amenbHOCHb.

BriCTpoiiTe anropuT™ AeHCTBHS IpH paboTe Ha ONpe/ieieHHe BA3KocTH MeTosoM CTokca

1.BeiGpath mapsl.

2.ITocunTaTh MOrPENIHOCTH H3MEPEHHH.

3.Paccunrarh TMHAMHYECKYIO BA3KOCTE 110 (OPMYIIE.

4.BpocuTh apHKH B BA3KYIO XKUJIKOCT U 3aCeub BPeMs TaJICHHs HA ONpeNeIeHHYIO Bbl-

5.M3MepuTh 1HaMeTp IIapoB.
6.B3BecuTh 1apel.
Orteer: 1,5,6,4,3,2 wn 1,6,5,4,3,2

3ananue 54.
IIpouumaiime 3adanue u ycmanosume nocned08amenbHoCHb.

Ycranosure paBHJIbPHYIO IIOCNIEN0BATENBHOCTE: HANIPDKEHHOCTD 3JIEKTPHYECKOI0 IT0JIA

. BEJIHYHHAa 3apaaa
. HalIpsS>KCHHOCTD

CHJIa, IEACTBYIONAA Ha HEIIOBHKHBIH MaJIbIil TOUSUHBIH 3aps/l

. TIPAMO TPOIIOPIHOHAILHO
. 00paTHO MPONIOPITHMOHANILHO

OrtseT: 24351
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3apanue 55.
IIpoyumaiime 3adanue u ycmanogume nociedo6amenbHOCHb.

YcranosuTe IIpaBHJIBHYIO IIOCIIEN0OBATEIBHOCTD: BTOpOﬁ 3akoH HeroToHa

. YCKOpeHue

. Macca

. PaBHOJIGHCTBYIOLIAS CHIA

. TIPSMO TPONOPIHOHATEHO

. 00paTHO IIPONOPLHOHAIBHO
Ortsert: 14352

B W N

3AJAHHS OTKPBITOI'O TUIIA
3apanue 56.
IIpoyumaiime 3adanue u daiime 060CHOBAHNBLI OMEEM

Ecnu Ha Teno meiicTBYIOT Opyrue Tena M MX JEUCTBHE CO BPEMEHEM HE M3MEHSETCS, TO
TEINO ABUKETCH. .......... S

OTBeT: C OCTOSHHEIM I10 3HAYEHHIO YCKOPEHHUEM.
3aganue 57.

IIpowumaiime 3a0anue u oaiime 060CHOBAHHbLL OMEEM.
DNeKTPHYECKUM TOKOM Ha3bIBACTCS YIIOPSIOUYECHHOE
OTBeT: IBM)KEHHE 3apSKEHHBIX YaCTHI[ B IPOBOIHHKE.
3aganue 58.

IIpouumaiime 3adanue u datime 060cHOBaNHbITI OMBEM.

SIBnenne coxpaHEeHHUs CKOPOCTH TeJla IIPH OTCYTCTBHH BO3/IEHCTBHSA Ha HETO.......
OTBeT: IpyruX Tell Ha3bIBAETCS HHEPLIHEH.

3apanmue 59.

Ipouumatime 3adanue u daiime ob6ocHosanHblli omeem.

JlaBiieHHe — 3TO OTHOIIEHHE CHIIBI K IUIOIMATH, Ha KOTOPYIO............

OTBeT: B IepneHAUKYIIPHOM HaIpaBICHHH ICHCTBYET CHIIA.

3agauue 60.

Ipouumaiime mexcm u daiime pasgepHymoiii 000CHOBAHHbBIL OMEem
BennuunHa, Xapakrepusyionas O5ICTPOTY BEITOJIHEHHs pabOThI, HAa3BIBAETCH. . ...

OTBeT: MOILIHOCTEIO.
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TecToBbIE 323a4M /I KOHTPOJIBLHONH patoTel

. Kaxkoit monyss IOnra cyxoxumus Jumsoi 0,12 M ¥ [UIOIIAABIO ONEPEYHOr0 CeUeH s 2
MM2, ecl ojt feiicTBueM cuisi 68,8 H oHo YIUTHHHIIOCH Ha 2,9 MM?

A. 3,44-10%Ia;

B. 24108 I1a;

C. 1,42:10° I1a;
D. 1,62:10% ITa;
E. 1,25:10% ITa.

- Bo ckonbko pa3 oTHOCHTENbHOE yIUTHHEHHE apTepuu GOJIbIIe, YeM BEHEI, IPH OJJHHAKO-
BOM HANPSDKCHHMH B HUX, €CIM MOJIYJIb YNpyrocTH aprepuu 5-10* Tla, a Mogyis ynpyro-
CTH BeHBI paseH 8,5-10° [Ta?

A. 0,59;
B. 42.5:
. 35
D. 17;
E. 13.5.

. Kakoe Mexanuyeckoe HanmpspkeHHe B CTEHKAaX COCY/a BO3HMKAET TPH CPETHEM apTepH-
anpHOM HaBnenuu 11 kIla, ecnu oTHOIIEHHE pajiyca IPOCBETA K TONUIMHE CTEHKH COCY-
Jla paBHO 67
A. 1,83 klla;

B. 66 xIla;
C. 054 xl]la:
D. 17 klla;
E. 5]l

. Kakas monyctuma MakcHMalibHas CHIIa, BBI3BIBAIOIIAsS Je()OPMAIIHIO CKATHS GepEHHOM
KOCTH IITaHTHCTa Maccod 80 Kr, NpH NMOITHATHH UM LITAHTH, €CIIH AUAMeTp OeJpeHHOl
kocTd 30 MM, a TomycTHMOe Hanpsbkenue paBHo 15-107 ITau g = 10 m/c??

A. 105,175 xH;
B. 800,125 xH;
C. 30,134 xH;
D. 80,723 xH;
E. 92.325%H,

. OmpezenuTs KOMMYECTBO TEIUIOTHI, IEPEJAHHOE CHCTEME TIpH TeMmepaType 27 rpamycos

Llenbcus, ecii npHBeIeHHAS TEIJIOTAa OKAa3aJ1ach PaBHOM 0,, =30 /K.

A. 810 JIx
B. 9000 I:x
C. 1,1 x

1 9 JIx

E. 0.001 Jx

2. Ilpu xakoii Temnepatype ObLIO IIEPEAAHO B CHCTEMY KOJIHUECTBO TEIIOTHI Q=500 JIx,
€CITH MpUBeJIeHHas TernoTa pasHa 1 Jx/K?

A. S00 K
B. 67 K
C. 41 K
D. 507K
E. 294 K

3. B cucremy Gruto nepenano xomudectso temwiorsl Q=250 [lxk. Cucrema npu 3TOM BBI-

TIOJTHUJIA HEKOTOPYIO paboTy. OnpenenuTs H3IMEHEHHE BHYTPEHHEN YHEPTHH CHCTEMBL
A. 20 Ik
B. 60 JIx
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C He usmensercs
D. He xBaTaer JaHHBIX I pacyera
E 250 Jx
4. B cucremy Obino mepemano 90 Dk remnorel. OnpenenuTs H3MEHeHHe BHYTpeHHei
9HEPTUH CUCTEMBI, €CJIM CHCTEMA IIPH 3TOM BBIIOIHUIA padoTy A=80 JIx.

A. 40 I
B. 720 Jhx
C. 60 Ix
D. 10 JTx
E. 170 JTx

5. B cucremy 65010 nepenano 40 JIx TEIUIOTHI ¥ Hafl CHCTEMOlT Gpita coBepieHa pabora
20 Tx. OnpenenyTs H3MEHEHHE BHYTPEHHEN SHEPTHH CHCTEME.
A. 40 Tx
B. 20 Tk
. 60 Ik
D. 10 Tx
6. Bo ckonBKO pa3 OTHOCHTENbHOE YITHHEHHE KOXKH >XMBOTa GOJbIIE, YeM KOJUIareHa,
NIPH OJJUHAKOBOM HANPSHKEHHH B HUX, €CJIM MOAYJIH ynpyroctu koyuareHa 100 MIla, a
MOJLyJIb YIIPYTOCTH KOXH 36 MITa?

A. 2,78;
B. 0,36;
C. 3600;
D. 64,
E. 136.

7. . Kakoe cpennee aprepuanbHOe AaBIEHHE, KOTOPOE BBI3BIBAET B CTEHKAX COCYy/la MeXa-
HuYeckoe Hanpsbkenne 60 klla, ecnu oTHOWEHHe pagnyca IPOCBETA K TOJNIHHE CTEH-
KH cocyna paBHO 47

A. 56 xlla;
B. 0,07 xIla;
C. 64 xlIla;
D. 240 xIIa;
E. 15KIla

8. . Kaxas oTHOCHTenbHas nonepeuHas aedopmanus, ecnu koapduument Ilyaccona pa-

BeH 0,3, a oTHOcHTeNBHAS poIoTbHAas AedopMaius coctasuna 0,77
A. 3,7,

B. -2.3;

C. -4,3;

D. -0,021;

E. =023,

9. K kaxoii miomanu 6s11a npunoxera cuna 10 H xoctu, ecnu otHocHTeNnsHas nedop-
Malus MbILIIB! coctaBiia 0,4, a MOIYJIb YIPYTrocTH MeIIIs! paBed 10°TIa?

A. 25 Mm%
B. 250 mm?3;
C. 4 Mm%
D. 0,04 Mm%

10. Bo cKkompKO pa3 OTHOCHTENBHOE YIUTHHEHHE CBS30K KPYIIHBIX CYCTaBOB GOJIbIIE, YeM
KOJUIareHa, IIpH OJJMHAKOBOM HANpsHKEHHH B HUX, €CJIH MOJYJIb YIPYTrOCTH KOJlIareHa
100 MI1a, a Mmoayss ynpyroctu ceszox 10 MITa?

A. 0,1;
B. 110;
C. 90;
D. 1000;
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11.

12.

13,

14.

13,

16.

Lk

E. 10.

Kakoe cpennee aprepuanbHOE AaBIeHHE BBI3BAJIO B CTEHKAX COCYAa MEXAHHUECKOE
Hanpsbkenue 90 klla, ecnu oTHOIEHME paguyca IPocBeTa K TONIIMHE CTEHKH COCYya
paBHO 67

0,067 xlla;

84 xIla;

15 kIla;

96 xlI1a;

. 540 xIla

KakoBa Obuia nepsoHayanpHas IJIMHA MBINIIB], €CIH OTHOCHTENbHAs nedopMarus
BCJIE/ICTBHE pacTsnKeHus cocrasuia 0,4, a koHeYHas JIHHA MBIIIE! paBHA 8,4 cM?

A. 8cm;

B. 0,05 eMm;

C. 8,8cmMm;

D. 6 cm;

E. 3,36 cMm.

Kakoe abcomtoTHoe ymmunenue koctH, ecyi cuia 200 H momelicTBoBana Ha KOCTh
JUIHHOM 14 M M miolnaje nonepeynoro cevenus 1,4 cm?, a MOJY/Ib YIPYTOCTH KOCTH
pasen 2-10°TTa?

0,01 em;

1 cMm;

0,5 cM;

1,2 eMm;

. 1,25 cm.

Bo ckonbko pa3 OTHOCHTENBHOE YIUITHHEHHE IJIaJKHX MBILIL OOJbILIE, YeM DIIaCTHHA,
TIPH OJJUHAKOBOM HAINPSDKEHHH B HUX, ECIIH MOJIYIb ypyrocTy anactuna 10° ITa, a Mo-
IyNb YIPYrOCTH IiaaKkux Mbnui pasen 10* [1a?

A, Bls

10;

108

10°%;

. 100.

Kakoe oTHOmIEHHE paguyca IpocBeTa K TONIIWHE CTEHKH COCY/Ia, ECIH TOHYC COCy/a
pasen 60 xlla mpu pa3HHIlE MeXIy CPEIHUM apTEPHAIBHBIM JaBIEHUEM U HAPYKHBIX
TKaHel paseH 15 klla?

0,25;

45;

75;

900;

4.

Kaxoit crana muHa cyxouiaus, HadalbHas [UIHHA KOTOPOro OBUIAa 5 CM, a OTHOCH-
TENIBHOE YJUIMHEHUE TIPH €r0 pacTshKeHuH cocTaBmito 0,24,

20,83 cm;

0,048 cm;

6,2 cMm;

5,24 cmMm;

. 4,76 cMm.

Kakopa 6bu1a HcxonHas 1uivHa, ecii abcomoTHas AedopMarius KOCTH Mo AeHCTBUEM
cunet 12-10°H Ha 6 mv?cocTasmna 0,2 ¢M, a MOJLYJIb YIPYTOCTH KocTH paseH 2-10°TIa?
A. 0,25 cm;

B. 0,2 em;

C. 4coMm;
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19.

20.

21,

22,

23.

24.

D. 2 cem;
E. 1,25.

Bo ckonbko pa3 OTHOCHTCIBHOE YIITHHECHHE CYXOXXKHIIHA 60}'[1)1.[[8, 4YeM KOCTH, IIpH

OIMHAKOBOM HANPSKEHHH B HHX, €CIM MOAYNL yrmpyroctd cyxoxwmms 1,6-108 ITa, a
MOJyJb yrpyroctu koctu 2-10° [Ta?

A. 0,8;

B. 3,2;

C 125

D. 1,8;

E. 14.

Kakoe mexaHuueckoe HaNpsyKeHHE BO3HUKACT B CTEHKAX COCY/IA, €CITH OTHOLICHHE pa-
Ziyca NIPOCBETa K TOJIIMHE CTCHKH COCYy/la PaBHO 3, a CpeJiHee apTepHalbHOE JaBie-
Hue paBHO 14 xIla?

4,7 xlla;

11 xIIa;

17 xI1a;

17 Kna;

42 klla

Kakoe Mexanuyeckoe HanpskeHHe BOHHKAET B MBILILE, €CJTH OTHOCHTENEHAs fedop-
Malus BCJIENCTBUE pacTshKeHus coctaBuia (0,3, a MOLy/Ib YIPYTOCTH IS MBILIL PABEH
9-10°ITa?

A. 0,003-10°Ia;

B. 2,7-10°IIa;

C. 30:10°Ia;

D. 8,7-10°Ia;

Kaxon Mojtysie fOHra cyxosumus nunoi 0,12 M ¥ [UI011a/1bI0 TOTIEPEYHOTO CeUEHH s
2 MM?, eciu o1 fieticTRueM ciutbl 68,8 H ono yIUIMHWIOCH Ha 2,9 MM?

3,44 10%Ma;

2,4:108 Ia;

1,42:10° Ia;

1,62:10% Ia;

1,25:10% Ia.

Bo CKOJIPKO pa3 OTHOCHTENIbHOE YAJIMHEHHE apTepuH OoJblie, ueM BEHbI, P OJMHA-
KOBOM HAIPSXKEHMH B HHX, €CJIH MOAYNb ynpyroctd aprepuu 5-10* ITa, a Moy
YIPYrOCTH BeHBI paBeH 8,5-10° ITa?

A. 0,59;

B. 42,5;

G, 3,5;

D. 17;

Kakoe Mexanuyeckoe HanpspKeHHE B CTEHKAX COCYZa BO3HHKAET IPH CPEIHEM apTepH-
anpHOM naBnenuu 11 xIla, ecin oTHoLIeHHe pajuyca MpocBeTa K TOJIIIUHE CTEHKH CO-
cyna paBHO 67

A. 1,83 kIla;

B. 66 kIla;

C. 0,54 xIla;

D. 17 kIla;

E. 5 «lla.

Kakas momycTvMa MakcHMallbHas CHIa, BRI3bIBaOllas AeOpMaIMIO CKaThs OeapeH-
HOM KOCTH IITaHrucTa Maccodt 80 Kr, MpH NOJHATHM MM INTAHTH, €CJIH JuaMeTp Oef-
peHHoM kocTH 30 MM, a IOIycTHMOe HanpshkeHue paBHo 15-107 TTau g = 10 m/c??

A. 105,175 kH;

B. 800,125 xH;

= 28 o

ZISRoR- s
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25,

26.

27.

28.

29,

30.

C. 30,134 xH;
D. 80,723 xH;
E. 92,325 xkH.

Kakag s¢dextnBHas miomans Monepeysoro ceueHus KOCTH, eciu IIPU CXKATHH CHJIOH
1800 H Be3BIBacTCs oTHOCHTENbHAA nedopmarus 3-107, a MOJYJIb YIIPYTOCTH KOCTH
pasen 2:10°T]a?

A. 600 mm?;

B. 3000 mm?;

C. 3600 mm?;

D. 10800 mm?;

E. 1250 mM2,

Bo ckoibko pa3s OTHOCHTENBHOE YIIMHEHHE MBIILI GONBIIE, YeM CyXOXHIIH, pU
OTMHAKOBOM HAIIPIKEHHHM B HHUX, €CIIH MOJAYJb ymnpyroctd Meimisl 0,9 MIla, a Mo-
IyJb YOPYTrocTH cyXoxuaus 1,6-10% ITa?
A. 180;
B. 144;
C. 56,25;
D.. 70;
Kaxoit ToHyc cocynia, ecii OTHOIIGHHE pajiHyca IPOCBETA K TOJIIMHE CTEHKH COCY/a
PaBHO 5, a Pa3HOCTH MEX/ly CPEIHHM apTePHAIBHBIM JaBIEHHEM ¥ HAPYXKHBIX TKaHei
paBua 4 x[Ia?
A. 1,25 kI]a;
B. 1klla;
C. 9«klla;
D. 20 KIla;
E. 0,8 xITa
Kaxkast cuna HeobXomuma JUIst paspyLieHust yTeM CKaTHs GeIpPEeHHOH KOCTH AUaMeT-
pom 30 MM, ecii IIpeaen NpoYHOCTH KocTH paBeH 1,4-108 [Ta?
A. 395,64 xH;
B. 420 xH;
C. 21,43 xH;
D. 467 KH;
E. 588 xH.
B sraboparopuu mpu HCCIEIOBAaHHH CBOMCTB MCKYCCTBEHHON MeMGpaHBI GBUIO ycTa-
HOBJIEHO, YTO IIOTOK BEIIECTBA CKBO3bh MeMOpaHy IUIOLIANbi0 2 KBaJpaTHBIX CaHTH-
metpa paseH 0.02 monw/c. Paccunraiite koaddunuent quddysun BemecTsa [ 3TOMH
MeMOPpaHBI, €CJIM IPafHeHT KOHIleHTpanuy paBeH 10% momnb/m* ?

108 M%/c

0.005 m?/c.

0.0002 M%/c.

0.01 m?/c.

103 m%/c.
UeMmy paBHa IUIOTHOCTH MOTOKa (oOpMaMHIa dYepe3 IIA3MaTHYECKYIO MeMOpaHy
Characeratophylla Tommuno#t 8 HM, ecnu koadduimenT muddy3Hn Toro BelecTsa
coctasiisier 0,7-10" mM%/c, konnenTpams GopMaMHa B HAYATBHBIH MOMEHT BPEMEHH
cHapyxu Obuta pasHa 0,2 Mosis/M>, 2 BHYTpH B 10 pa3 Menbiue?
3,15:10° mons/M2-¢
2,02-10* monb/M2 ¢
1,575 Kmoan/m?-¢
100,5 momb/M?¢
3,15 Kmons/M>-¢

ARl
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OIIK-4 Crnioco6en 060CHOBBIBATE H PEaU30BBIBATE B HPO(eCCHOHATBHON NeATeNbHOCTH
COBPEMEHHBIE TEXHONOTHH ¢ HCIOIB30BAHHEM IPUOOPHO-HHCTPYMEHTAIBHOM Ga3bI U HCIOJIB30-
BaTh OCHOBHEIC €CTECTBEHHEIE, 6HOHOTH‘I€CKHE H HpO(l)eCCHOHaJILHB]e ITOHATHSA, & TAKXKE METO-
JIbI IIPH pelieHnH obLuenpodeccuoHanpHbIx 3anay (OITK-4):

OIIK-4.1 Hcrons3syer GazoBble MOHATHS MATEMATHKH, a TAKKE MaTeMaTH4eCKHe, CTaTH-
CTHYCCKHE H KOJIMYECTBEHHBIC METO/IBI IIPH PEIeHHH 00IIEnpodecCHOHATbHBIX 33124

OIIK-4.2 Mcrmonbs3yeT OCHOBHBIE €CTECTBEHHBIE, GHONOrHYECKHE K npodeccHoHaNbHBIE
TIOHSITHS

OIIK-4.3 Braneer HaBbIKaMy paGoThl cO CIENHATH3HPOBAHHBIM obopymoBaHHeM s pea-
JIH3AIMH TIOCTAB/ICHHBIX 3a/[a4 MPH NPOBEJACHAU MCCIEN0BAHUH U pa3paboTKe HOBBIX TEXHOJO-
THH.

Bonpoce! 1151 TecTOBOro KoHTpoOIS:
SAJAHHUE Ne 1
YTo Ha3BIBAETCS ONTUYECKHM IyTeM?
A. IIpousBesieH1e reoOMeTPHYECKOro IIyTH Ha MOKA3aTelh IIPENOMICHHS CPE/IbL.
B. PasHocTs Me3X/Ty reOMETPHUECKHM IyTeM U [POM3BEJICHUEM Er0 Ha [I0KA3aTeNb TIpe-
TIOMJIEHH.
C. Paccrodnue, KOTOpoe POXOJIHUT JIyd B CpPeJie.
D. OTHoOlIeHHE TEOMETPHYECKOrO IyTH U IOKA3aTeNIsl IPETOMIIEHHS! CPE/IBL.
E. CyMMa reomeTpr4ecKkoro Iy TH u €ro IpoU3Be/IeHUs €ro Ha OKA3aTe b IPEIOMICHHUS.

SAJAHUE Ne 2

Ornpeenite TOMUMHY KBAPIEBOH MIACTMHKH, I KOTOPOi Yrol MOBOPOTA IUIOCKOCTH
Toysipu3avy ceeta ¢ AnmuHoH BoiHbel 500 HM paseH 48 rpamycos. ITocrosiHHas Bpame-
HUS KBaplia Juis 3T0H JUIMHBI BOJIHEL 30 Tpaj./mMmM.

A. 32 MM

B. 1.6 Mm

C. 7.2 MM

D. 32 mMm

E. 4.9 Mm

SAJTAHHWE Ne 3

Onpenenure yznencHOe BpallleHHE pacTBOpa caxapa, KOHIEHTparus koToporo C=0.33
r/cM?, €CIH TIPH TPOXOKIEHHH MOHOXPOMaTHYECKOr0 CBETa Yepe3 TpyOKy ¢ pacTBOpOM
YTOJI MOBOPOTA IUIOCKOCTH TOJIAPH3alMK paBeH 22 rpajayca. Jmuna tpyoxu 10 cm.

A. 6.67 rpan. -cM/r

B. 667 rpan. -cM2/kr

C. 66.7 rpag. -M%*/xr

D. 7 rpan. - M¥r

E. 89 rpan. ‘M¥/r

SAOJAHUE Ne 4

B gem usmepsieTcs onTHyeckas cuiaa TMH3BI?

a). Jluontpun

6). HeroToHBI

B). Jlxoymu

r). Kannensr

SAJAHHUE Ne 19

C xako# Qu3udecKoi XapaKTEPUCTHKON CBA3AHO pa3uyye B IBeTe?
a) ¢ JUTHHO# BOJIHEI;
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0) C HHTEHCHBHOCTBIO CBETA;
B) C IIOKa3aTeJIeM IIPEIOMIICHHS CPEIbI;
I') ¢ YacTOTO#. +

JATAHUE Ne 5

Ot Yero He 3aBHCHT IIOKA3aTelb MMPEIIOMIICHHU A BelecTna?

a) OT CBOMCTBA BelECcTBa;+

0) OT IJTHHEI BOJIHEL,

B) OT YacTOTEL;

T) OT yIia MpeoMIICHHS;

1) OT CKOPOCTH CBETA.

SAJAHHUE Ne 6

B xaxux emuHMIIAX U3MEPSIETCS SKCIIO3UIIMOHHAs 10327

A.Pan, K, P.

B. 38, Bap.

C. Kn/kr, P,

D. Pan, Bap, 3s.

E. Panm, Tx/xr.

SAJAHHUE Ne 7

BriOepute onpenieneHue MOIIHOCTH TTOTJIOMIEHHOMN 10351,

A. OTHOIIEHKE NpHpAIEHNs SKBUBAIEHTHOM 10361 (dH) k uuTEpBay Bpemenu (dt).

B. OTHOmEHHE IpHpalleHus NoromeHHoi 10361 (dD) k uHTepBany Bpemenw (dt).

C. Oro mpousseznenue 1036 (AD) Ha koadduiment kavecrsa (k).

D. Oto npouspesienue mormnoieHHo# 1036l (dD) Ha eiMHMIlY TIOmMAAH 06Iyd4aeMOro
BEIIIECTRA.

E. Ornomenue snepruu (E) x Macce 061ydeHHOr0 BelecTsa.

SAJAHUE Ne 8

B Kakux eMHHIIAX H3MePSETCs MOLIHOCTH MOTJIOMEHHOR 10351 H3TydeHHs?

A. Kn/c, I'p.

B. x/kr, I'p.

C. I'p/c, Pan/c.

D. Bep/c, 3B.

E. Bep, 3B, JIx/kr.

SAJAHUE Ne 9

BribepuTe onpe/ieneHue NOrIOMEHHOM 035l HOHU3UPYIOIIETO U3IyYEHHS.

A. Tlornomennas >HEpPrus HMOHM3UPYIOUIEr0 H3JIyYeHHs, PacCUMTAHHAs HA EIHHHILY
oIy 00JIyYaeMoro BeIeCTBa;

B. Ilornomennas 3Heprus HOHU3UPYIOIIETO H3TYUYEHHS, pacCYMTAaHHAS Ha €MHHMILY Mac-
CBI 00JTy4aeMoro BeIecTna,;

C. IlornomeHHast 3HEPrHsl HOHH3UPYIOLIErO U3TYUSHHS 32 €IHHUILY BPEMEHH;

D. Cpenns sHeprus HOHH3UPYIOLIEro H3JYYeHHs, PAaCCYNTAHHAS HA €IUHHMILY IUIOIAIH
o6nyyaeMoro BemecTaa.

E. ITornomenHas 3Heprisi HOHU3UPYIOLIEro H3y4YeHH s, pacCCYMTAHHAs Ha eUHHILYy Mac-
ChI 00JTy4aeMOro BELIECTBA B €AUHHUILY BPEMEHH.

SAOJAHHUE Ne 10

Bribepurte 0CHOBHBIE IPHHIUITBI KOJHUECTBEHHOM PagroOHOIOTHH.

A. IIpuHIMN yCHITUTENS, TPHHIIAI TONIAAaHKs, IIPUHIAI MUIIECHH,

B. IIpuHIHUN ycuIHUTeNs, IPHHIAI TOMAJaHUS, TIPHHIAI TOYHOCTH.

C. IIpHHIHN MULIEHH, TIPUHIIHI JOCTATOYHOCTH.

D. IlpuHIMD nonagaHus, DPUHLIMI JOCTATOYHOCTH, IPHHIMIT TOYHOCTH.

E. IIpuAIMI MHIIEHH, IPHHIUI TOYHOCTH.
SAOAHHUE Ne 11
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Bribepute hopmynupoBky npasuia Beprouse-Tpu6ono.

A. Paj04yBCTBUTENBHOCT TKaHEH OpraHu3Ma 06paTHO MPOMOPLMOHANBHA CTENEHH HX
NponKepaTHBHON aKTHBHOCTH.

B. PajiiouyBCTBUTENBHOCTL KIETOK TKAHEH OpraHu3Ma NpONMOpIMOHANLHA CTENEHH UX
poJU(EPaTUBHOM aKTHBHOCTH.

C. PapuouyBCTBUTENBHOCTE TKaHeH OpraHH3Ma TeM BBIle, 4eM GoJIblue UX TpolHdepa-
THBHAs aKTHBHOCTh M MEHBIIIE CTeNeHb JqudhepeHnaum.

D. Panino4yBcTBUTEIEHOCTE TKAHEH OpraHM3Ma TeM BBIIIE, 9eM GOJIbIIE aKTHBHOCTD pa-
QHOaKTHBHOI'O IIpenapara.

E. PanuouyBCTBUTENBHOCTE KIETOK TKaHEeHl OpraHuW3Ma 3aBMCHTOT THIIA H3NyYeHHS M
BPEMEHHU BO3JICHCTBHA.

SAJAHUE Ne 12

Kaxoe usnyuyeHne Ha3bIBAIOT HOHM3HPYIOIHM?

A. DIEKTPOMarHUTHOE H3Ny4eHHe C IHHOH BOMHEI 80 HM, KOTOpPOE BBI3BIBAET HOHM3A-
IIIO aTOMOB M MOJIEKYIL.

B.IToTokK 9acTHIl ¥ 3/€KTPOMAarHHTHEIX BOJIH, B3aMMOJEHCTBHE KOTOPBIX CO CPENOif
IIPUBOIMT K MOHHU3ALUH €€ aTOMOB H MOJIEKYJI.

C.IloToky 4acTHIl ¥ HOHOB, B3aMMO/IEHCTBHE KOTOPBIX CO CPEIOH MPUBOIUT K BO3GYXK-
JIEHHIO €€ aTOMOB ¥ MOJIEKYJI.

D. ITorok HOHOB, 00pa30BaBIIKXCS IPH PATHOAKTHBHOM pachaje.

E. TloTok wacTui, B3auMoneiicTBHE KOTOPHIX CO CPENOi NMPHUBOJUT K HOHH3ALMM 3TOTO
II0TOKA YaCTHIL.

SAODAHHUE Ne 13

Kaxkoe uznyueHne Ha3BIBAIOT PEHTTEHOBCKUM H3JIyueHHEM?

A. PEeHTreHOBCKMM H3IIy4eHHEM Ha3bIBAIOT JIEKTPOMATHUTHEIE BOJIHBI C JJTHHOH BOJHBI
ot 80 0 107 MKM.

B. PeHTreHOBCKMM H3JIydeHHEM HA3BIBAIOT NMOTOK 3JI€KTPOHOB, 06NafaromuX GObIION
SHEpruei;

C. PeHTreHOBCKHM H3JIyYEeHHEM HA3BIBAIOT 3JIEKTPOMATHHTHBIE BOJIHBI C JUIMHON BOJIHEI
ot 80 110 10 mMm.

D. PeHTreHOBCKHM H3JTyUeHHEM Ha3bIBAIOT BOJHEI C JIMHOM BONHEI oT 80 10 107 M.

E. PenTreHoBcKMM H3ITydeHHEM Ha3bIBAIOT MOTOK 3JIEKTPOHOB ¢ dHeprueit ot 80 mo 107
MbB.

SAJAHHUE Ne 14

BriGepuTe rnaBHbIe NEPBHYHBIE MPOIIECCHI B3aUMOJICHCTBHS PEHTIEHOBCKOTO H3TyYEeHHUS
C BEIIECTBOM.

A. KorepeHTHOE paccenBaHHe, HEKOTEPEHTHOE paccenBanue, potosddexr.

B. KorepenTHoe paccenBanue, hoToaddhext, peHTreHOIIOMHUHECIIEHIHS.

C. @oToadekt, hoToXHMHUECKas: PeaKIus, PEHTTeHOTIOMHHHCLEHITHS.

D. ®orosddekT, HeKorepeHTHOE pacceMBaHKe, pa3sphlB XUMUYECKHX CBA3EH.

E. Pa3peiB xuMHYeCKHX cBA3€H, (OTOXHUMHYECKAS peaKIlHsl.

JAJAHUE Ne 15

B xakux equHMIIax M3MepseTcs aKTHBHOCTE PAHOAKTHBHOTO IIpenapara?
A. bexkepens, KiopH, pezepdop.

B. 3uBeprt, pentren, 63p.

C. Kiopu, peHTreH, 3uBepr.

D. Pesepdopn, 63p, rpei.

E. Pesepdopn, 63p, peHTreH.

SAJAHUE Ne 16

35



B Hay4mo# mabopaTopuu Npy W3yYeHHH JIEHCTBHS PEHTIEHOBCKOTO M3JTyYeHHs Ha OHO-
JIOTHYECKHE OOBEKTHI BO3HHKIIA HCO6XOILPIMOCTI) B TOJIYUYCHHH JMKCECTKOI'O pEHTIIe-
HOBCKOT'0 U3J1y4eHus1. KakuM K3 mpeio)KeHHBIX METOJJOB BBl BOCIIOJIB3YETECH

A. VBenuyeHue HaNPSOKEHUS B PEHTTEHOBCKOM TpyOKe.

B. YBenuuenue cuisl Toka.

C. VBenuyeHne TeMnepaTypsl Hakaja KaTo/a.

D. YMenslenne HanpspkeHHs: B PEHTTEHOBCKO# TpyOKe.

E. YMmenplenue TeMoepatyphbl Hakajia KaToza.

SAJAHUE Ne 17

B Hayunoii nabGopaTopuu npu M3y4eHUH JEeUCTBHS PEHTTEHOBCKOrO M3Iy4YeHHs Ha OHO-
JIOTHYeCKHe OOBEKTHl BO3HHKIA HEOOXOJMMOCTh B  YBEIMUECHHH IIOTOKA PEHTTEHOB-
ckoro usnyveHus. Kakoif 13 npesnoxeHHbIX METOZIOB MOXKHO IIPHMEHHTL 3TOM Ciydae?
A. 1.YBenuueHHe HanpspKeHHs, 2.yBENHUEHHE CHIIBI TOKA 3.yBeJIMYEHHE TEMIIEpaTyphl
Hakalia KaToJia B peHTT€HOBCKOH TpyOKe.

B. 1.YMeHblIeHHE HAIPSKEHHs], 2.YBEIHYEHHUE CUITBI TOKA B PEHTI€HOBCKOI TpyOKe.

C. 1.YMeHbleHHE HAIPSHKEHUs, 2. yMEHbLICHHE CHIIBI TOKA B PEHTTEHOBCKOM TpyOKe.

D. 1.YBenuuenue HanpspkeHHs, 2.yMEHbIICHHE TEMIIEPATYphl HaKalla KaToJa B PEHTTe-
HOBCKOI1 TpyOKe.

E. 1.YMenblienne cHIBI TOKa 2.yBeJIHUEHHE TEMIIEPATYphl HaKajla KaTojd B PEHTTEHOB-
CKOH TpyOKe.

SAOJAHHUE Ne 18

Uto Ha3bIBaeTCsA TOPMO3HOM CIIOCOOHOCTHIO?

A. Jlunelinoil TopMO3HOI clIOCOGHOCTHIO Ha3bIBaeTCA OTHOIWEHUE sHeprun dE, Tepsemoii
HOHU3UPYIOIIEH YaCTUIEH NMpH MIPOXOXKICHHUH 3leMeHTapHoro nytd dl B BemiecTse, K
JUIMHE 3TOr0 MyTH. )

B. JluneliHO# TOPMO3HOH CIIOCOOHOCTBIO HA3bIBAETCS MPOM3BEJEHHE KOIMYECTBA IIap
HOHOB, 00pa30BaHHEIX 3apsKEHHOM MOHM3MPYIOIIEH YacTHIlEH Ha 3JI€MEHTApHOM IIyTH
dl Ha BeTHUHHY TTyTH.

C. Jlunednoll TOPMO3HOH CIOCOOHOCTBIO HAa3bIBAETCS OTHOLIEHHE KOJNMYECTBA I1ap
MOHOB, 00pa30BaHHBIX 3apsSUKEHHON MOHU3MPYIOIIEH YacTHIIEH Ha JJIEMEHTApHOM NYTH
dl, k aTtomy myTH.

D. Jluneiinoii TopMO3HOH CIOCOOHOCTHIO HA3bIBAETCS OTHOIIEHHE KOJHYECTBA HOHOB
000HMX 3HaKOB, 00Pa30BAHHBIX 3aPHKEHHON MOHU3MPYIOIIEH YacTHIIEH Ha 3lIeMEHTApHOM
nytu dl, k. 3TOMY ITyTH.

E. JIunei#iHo#l TopMO3HOH CIOCOOHOCTBIO HA3bIBAETCS JUIMHA IYTH, HA KOTOPOM IIPOMC-
XOIHUT IOJHAs [TOTePsS SHEPTHH H3Ty4YEeHHS.

SAJAHHUE Ne 19

Yro Ha3pIBaeTCH JIMHEHHOH IIOTHOCTHIO HOHU3ALUU?

A. JIuHeHHOH NIOTHOCTBIO MOHHM3ALMK HA3BIBACTCS OTHOIIEHHE DHEPTHH, TepsAeMOi 3a-
PSDKEHHON MOHH3UPYIOMIEH YacTHLeH IpH IPOXOXKIECHHUH DIIEMEHTAPHOro MyTH B Bellle-
CTBE, K JUIMHE 3TOTO MYTH.

B. JIuneiiHOH IJIOTHOCTBIO HMOHH3AIMH HA3LIBACTCA IPOM3BEICHHE KOJHYECTBA Iap
HOHOB, 00pa30oBaHHLIX 3apsHKEHHOM MOHHM3MPYIOLIEH YacTHIeit Ha 3JIEMEHTAPHOM IYTH
Ha JUTMHY 3TOTO MYTH.

C. JIuneiHOH IIOTHOCTBIO MOHU3AIMH HA3BIBACTCSA OTHOIIEHHE KOJIHYECTBA Map HOHOB,
00pa30BaHHBIX 3apsHKEHHOM MOHM3MPYIOLIEH YacTHIIEH Ha JIEMEHTAPHOM IIyTH K 3TOMY
MYTH.

D. JIuHeiHOI IUIOTHOCTBIO HOHU3AIMH HA3bIBAETCS OTHOIIEHHE KOJIMYECTBa HOHOB 000-
HX 3HAKOB, 00pa30BaHHBIX 3apsXKEHHOH HOHM3UPYIOIIEH 4acTHLEH Ha 3JEMEHTapHOM
IYTH, K 3TOMY IIyTH.

E. JIunelHO} INIOTHOCTBIO MOHHM3AlMH Ha3bIBacTCs AJMHA MYTH, Ha KOTOPOM IIPOHCXO-
JUT HOHM3ALHS ATOMOB U MOJIEKYIL.
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SAJAHUE Ne 20
Xpomarorpadus. ..
a) METOJI aHAJIM3a BEIIECTB 110 MM0KA3aTeII0 MPEIOMIIEHHS;

0) MeTOx pa3/ieneHusl M aHANIH3a CMecel BEIECTB 10 UX COPOLMOHHOM CIocOOHOCTH:,
B) METO/ aHaJIn3a BCIIESCTB M0 UX CIIOCOOHOCTH OTKJIOHATH HOJISIpI/IBOBaHHI:Iﬁ y4,

l") METOJI aHAJTH3a, OCHOBAHHLIN Ha ITOTJIONIEHHH BEIIECTBAMH JJICKTPOMArHiTHOI'O U3JIy-
YCHHS.

SAHJAHUE Ne 21

C nmomMonipio HOHHO-00MEHHOM XpoMaTorpa(uy MOXKHO. . .

a) pa3/ieNATh HedIEeKTPOJIMTHL;

0) yMsAr4aTh ECTKYIO BOY;

B) OIIpeIeNIATh KOHIIEHTPAIHIO STHIOBOTIO CIIMPTa;

I') pa3fensTh IEKTPOJTHTHI

SAJAHHUE Ne 22

CrnekTpanbHBIe METOJIBI AHAJIM3A. ..

a) OCHOBaHBI HAa U3MEPEHHH HHTEHCHBHOCTH JICKTPOMATHUTHOTO H3JIyYeHHs, KOTOpoe
IOIJIOIIAETCS UIIM UCITYCKAETCS aHAJIM3UPYEMBIM BELIIECTBOM;

) OCHOBaHbI Ha M3MEPEHHH IOTTIOIIEHHS BEIECTBOM HIEKTPOMArHUTHOTO H3JIyYeHHS B
BUJIUMOH 1 OMIDKHEH ynbTpaduoeToBoi 001acTH ClIEKTpa;

B) OCHOBAHBI Ha HCCIICIOBAHHH CIIEKTPOB OTPaKEHHs BEIIECTB;

T') OCHOBAHBI Ha M3YYEHUH B3aHMOIEHCTBHS BELIECTB C 2JIEKTPOMAIHUTHBIM H31yYEHHUEM.
SAOJAHHUE Ne 23

AToMHO-a0copOIHOHHEIH aHATHS. . .

a) OCHOBAH Ha UCCIIEJOBAHUHU CIIEKTPOB IOIJIONIECHHUST;

0) OCHOBaH Ha UCCJIEIOBAHUH CIIEKTPOB MCITYCKAHMU;

B) TpeOyeT MPUMEHEHHUS CIEHalIbHBIX JIaMII, KATOJ KOTOPBIX CAEIaH U3 MeTallla, KOH-
LEHTPAIHIO KOTOPOTO ONpPEJIEISIOT;

r) He TpeOyeT NepeBoa BelecTBa B aTOMapHOE COCTOSHHE € TIOMOIIBIO TUIAMEHH.
SAJAHHUE Ne 24

ATOMHO-a0COpOLIMOHHBIN aHATM3 UCTIOIB3YIOT /IS aHAJIM3A. ..

a) JIErkuX METaJJIOB;

0) TSOKENBIX METAIIOB;

B) aKTUBHBIX HEMETAJLIIOB;

I') HEAKTHUBHBIX HEMETAJLIOB.

SAOJAHHUE Ne 25

ATOMHO-3MHCCHOHHBIH aHAJIH3. ..

a) OCHOBAaH Ha MCCIIEIOBAaHHU CIIEKTPOB MOTJIOIEHHS;

0) OCHOBaH Ha HMCCIIEIOBAaHUH CIIEKTPOB HCIYCKAHUS;

B) IPUMEHSIETCS IS aHAIH3a OPTaHHYECKHX BELIECTB;

T) IPUMEHSETCs JUIsl Pa3/ie/IeHUsl ¥ aHaIM3a CMECEH BEIECTB.

SAHAAHHUE Ne 26

@doToMeTpus IIAMEHH. . .

a) pa3HOBHUJHOCTh ATOMHO-3MHCCHOHHOTO aHAJIHN3a;

0) pa3sHOBHIHOCTH aTOMHO-a0COPOIIHOHHOTO aHAIH3A,

B) IpUMEHSETCS JJIs aHAIHN3a aKTHBHBIX METAJLIIOB;

I) IPUMEHSIETCS I aHATH3a HEMETAILIIOB.

SAHAAHHUE Ne 27

MonekynsipHas CIeKTPOCKOIIHsI OCHOBAHA. . .

a) Ha MTOJY4YECHUH M aHAIH3€ CIIEKTPOB IIOTJIOMEHUS MOJIEKYT;

0) Ha OJlyYEHUH U aHAJTH3€E CIIEKTPOB HCITYCKAaHUS MOJIEKYIT;

B) Ha aHAJIM3€ CIIEKTPOB MIOTJIONIEHHUA MOJIEKYIaMHU paJiio - © MHKPOBOJTHOBOTO H3JIy4e-
HUS,;
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I) Ha aHAJIH3€ CIIEKTPOB IMHCCHH MOJIEKYJL.

3ATAHUE Ne 28

@oTOoMETPUYECKHIT aHATH3 OCHOBAH. ..

a) Ha aHayM3e CopOIMOHHOMN CIOCOOHOCTH PA3IIMUHEIX BEIIECTB MPH IIPOXOXKICHAH Yepes
IIOTJIOTHUTEIIb,

6) Ha H3MEPEHHUH INOTJIOIICHHS H3IYUEHHUA ONITHYECKOIO AuarasoHa;

B) Ha HCCIIEIOBAHUH CITOCOOHOCTH MOJIEKYI e(hOpPMUPOBATHCS IO IEHCTBHEM YIbTpa-
¢buoneroBoro uznyyenmus.

SAOJAHUE Ne 29

DOTO2EKTPOKOIOPHMETPUYECKHIT aHAIH3. ..

a) TpeOyeT MPUMEHEHH! MOHOXPOMATHYECKOTO H3TTyYeHHS;

0) ocHOBaH Ha CIIOCOGHOCTH BEIIECTB OKHCIIATHCS HWITH BOCCTAHABIMBATHLCA 10| BO3/IEH-
CTBHEM BHIMMOTO H3IIyYEHHS;

B) TpeOyeT NoJy4YeH s OKPaLIeHHEIX (OPM aHATTM3UPYEMBIX COEIMHEHHMIA;

T) IIO3BOJISIET ONPENEIATh KOHLEHTPAUH MYTHBIX U TEMHOOKPALIEHHBIX PaCTBOPOB.
SAHAAHHUE Ne 30

CnexrpodoromeTpus. ..

a) HCIIOJIb3YeT MOHOXPOMATHYECKOE H3IIyUEHHE,

0) ocHOBaHa Ha MCCJIEIOBAHHH HOTIOIEHNS aHATM3HPYEMBIM PACTBOPOM H3JIyYeHHS OIl-
THYECKOT0 JMarna3oHa;

B) OCHOBaHAa Ha H3MEPEHMH HHTEHCHBHOCTH PaCCEHBaHHS CBETA AHATIM3UPYEMBIM pac-
TBOPOM;

I') IpAMEHSAETCS JUIs aHAIH3a IPO3PaYHBIX HEOKPALIEHHBIX PACTBOPOB.

TecToBbIe 3a1a9H JJIsI KOHTPOJILHOMH PaboOTHI
1. Haiinure onTtHyeckue CHIIBI THH3, QOKYCHEIE PACCTOSHUS KOTOPBIX 25 cM 1 50 cM.
1) 0,04 aop u 0,02 onrp
2) 4 notp u 2 quTpt
3) 1 noTp u 2 outp
4) 4 mntp u 1 outp
2. OnTHyeckue CHIBI JIMH3 paBHbI 5 anTp U 8 antp. Onpenenute, KAKOBBI HX (JOKYCHBIE
paccTOSHHUA?
D2Mul25m
2) 20 ecm m 12,5 em+
3)2cmu 1,25 cMm
4)20mMu 12,5m
3. Jlns Toro uro6s! OTpaKeHHBIH JIyd COCTaBIISI ¢ magaroimuM yroi 40°, yron najaeHus cee-
TOBOTO JIy4ya JOJDKEH OBITh:
1) 20°+
2) 50°
3) 40°
4)25°
4. Kakum OyIeT OTHOCHUTENBHBIH I0KA3aTeNb IPEJIOMIIEHHUS IBYX CpeJl, €CJIH YToJl MaJeHH
paBeH 60°, a yros Mex 1y oTpakeHHBIM U IIPEeJIOMIIEHHBIM JTy4aMH paBeH 90°7
11,5
2)\2
3) V3+
4)1,2
5. Kaxum Gyzner nokasaTenb MpeIoOMIIEHHS BTOPOH Cpe/ibl OTHOCHTEIHHO MEPBOMA, €CITH TIPH
IIEPEXO/IE CBETAa U3 IIEPBOH Cpe/ibl BO BTOPYIO YroJi IipelioMyieHHs paBeH 30°, a yroun na-
IeHus B 2 pa3a Oonbie?
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E. 100 JTx

Halitn MUHUMAaIBHYIO JUIHHY BOJIHBI B CHEKTPE TOPMO3HOTO PEHTIEHOBCKOIO H3JTyue-
HHsl, €CITM HalpsDKEHHE B PEHTIeHOBCKOU Tpydke U= 2xB?

A. 2.46 um

B. 0.615 um

C. 3.25um

D. 0.018 am

E. 9.72 um

Kaxoe HanpsbkeHne B peHTT€HOBCKOI TpyOKe, €CIIM MHHHMAIbHAS JUIMHA BOJIHEI B CIIEK-
Tpe PeHTIeHOBCKOTO H3nyuenns 3.075-10710 u ?

4000 B

0.3782 xB

8 xB

3.18B

16000 B

VI3MEHHUTCs JIM TIOTOK PEHTTEHOBCKOTO M3JIYYEHHUs, €CIH, He MEHs HamlpsKeHus, B 10
pa3 yBEJIMYHTD CHIIY TOKA B PEHTT€HOBCKOH TpyOKe?

. He usmenurtca

Veemuuures B 100 pas
YBeauuntes B 10 pas
Vmensmutes B 100 pas
Vmenbmmmtes B 10 pas

. UaMeHuTCS 1M 1TOTOK PEHTTCHOBCKOI'O HU3JIYYEHHs, €CIH, HC MEHAA CHJILI TOKa, B JBa

pasa yBEJIHYHTh HaNPsHKEHHE B PEHTTEHOBCKOM TpyOKe?
YBenuuurcs B 2 pasa

VYMenbiuTes B 4 pasa

He u3menurcs

VYBeauuures B 4 paza

YMeHbIIuTCA B 2 pasa

. VI3MEHUTCS 1 OTOK PEHTTEHOBCKOIO H3ILy4EeHHS, ECIIM B 5 pa3 YBEIMYMTh HANPSIKEHHE

B PCHTI€HOBCKOH TpyOKe M B 5 pa3 yMEHBIIHTh CHITY TOKa?
He u3menutcs

YBeauuures B 5 pa3s

VYMeHpmUTCA B 5 pas

YBenuuutcs B 25 pa3

YMenbmmTes B 25 pas

. Halinure motok pentreHoBckoro uanydenus npu U = 10 kB, [ = IMA. AHOJ H3rOTOBIIEH

u3 Bonbgpama (Z=74, k=107 B ).
14 Br

7,4 MBT

28 kBt

6,25 MBT

2.8 kBt

. Kakas cuna Toxa B peHTI‘eHOBCKOﬁ pr61<e, €CJIM IIOTOK PEHTI€HOBCKOI'O U3IYYCHUA IIPH

U =20 kB pasen 52 MBt. AHox usrorossien u3 xenesa (Z=26, k=107 B),
0,005 A

0,001 A

10 MA
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D. 20 MA
E. 2MA
15. Cumrast, 4TO MOTJIOLIEHHE PEHTTEHOBCKOTO M3/ydeHHs HE 3aBUCHT OT TOTO, B KAKOM CO-

CIMHEHHH aTOM IIPEJCTABIIEH B BELIECTBE, ONPEIECIUTE, BO CKOJIBKO pa3 MacCOBHIA KO-
s dunment ocnabnenns xoctu Caz(PO4), Gonbine MaccoBoro koadduimenta ocnabde-
Hus Boael H2O ?

354

68

3.2

345

86

.JUIst  peHTreHONMarHOCTHKM MSAIKMX TKaHeH IIPUMEHSIOT KOHTPACTHHIE BEIIECTBA
Harpumep, emyloK H KHMIIEYHHK 3allOJHSIOT Maccoil cynbdara marpus BaSOs. Bo
CKOJIBKO pa3 MaccoBbli k03¢ duuueHT ocnabienus cyib(ara 6apus 6ojblIe MacCOBOro
ko2(dunHeHTa ocnabneHus MATKAX TKaHeH (BObI)?

52
354
68
89
345

.B 100 r tkanu mornomaercs 15-10!'" Gerra wactu ¢ smeprueit 1,5:107"° [k kaxnast.
OmnpeznenuTe NOTJIOMEHHYIO 103y H3JTyYeHHS.

22,5 - 103 Jx/kr
19,6 - 107 ix/xr
4,5 - 107 Tx/xr
22,5 - 107 Ix/xr
45 - 10 Jx/kr

. Onpenenure 5KBHBATEHTHYIO 03y HEHTPOHHOTO M3JIyUeHHMS, €CIIM IOTJIOIIEHHAs 1032
pasua 5 - 107 I'p, a ko3duuueHT KayecTBa [T HEHTPOHOB paBeH 7.

12103 38
2.7:103 3B
35103 38
0.7 -107 38
7-10° 38

19. Onpenenure MOINOLIEHHYIO O3y MPOTOHHOTO H3JIYYEHHS, €ClH SKBHBAJIEHTHas 032
pasua 7.28-10 3s. Koaddpuument kauecTsa i HeTpoHOB paseH 10.

72.8 -102 T'p
728 -10*Tp
0.728 -10°3 I'p
282 -102I'p
17.28 102 Tp

. Tenom maccoii 20 xr B TeueHue 3 vacoB Oblna nornomeHa sHeprus 1 k. Onpenenute
MOIIHOCTG TOTJIOIIEHHOM JI03bI H3JTyYeHHUSI.

4.6:10 Br/kr
46 -10° Br/kr
80 -10” Br/kr
90 -107 B/ xr
102 -10° Br/kr

. Teno maccoii m=75 kr B TeueHue t=184 MOrIOTUIO SHEPrHIO HOHU3UPYIOIIETO H3JTyde-
nusg E=14 JI. PaccuuraiiTe OrIOMEHHYIO 103Y.

A. A.0,12 Tx/xr

B. B.0.50 Tx/xr

APOOw»>

PO OWpEr OO

moOOwE

SmOOwy>

o0 w»

N
g

40



C.
D.
E.

C.0,21 JI/xr
D.0,19 Xx/xr
E.194 JDx/xr

22. MBIOHOK Maccoit 25T okazaics B mone abda-usnyyenus. Ero opraHusM mormoTui

o H 20 W

A.
B.
C.
D.
E.

nopsinka 10? ansda-yactun, sHepris ka0l yacTHIBL 0koo 5 MaB.. Omnpenenure k-
BHBAJICHTHYIO 03y nornomenus. KoadduumenT xagecrsa k=20 (3apsiy snexrpona 1,6-
10719 K).

500 3.

2,2- 10'2 3,

0,64 3B.

12.55.38.

64- 10'? 3.

. CpenHss MONIHOCTH SKCIIO3HIMOHHON 03Bl OGJIydeHHsS B PEHTTEHOBCKOM KaGHHETe

pasHa 61072 Kn/(kr- ¢). Bpau HaxouTcs B TeUCHHH JHS 5 4acoB B 5ToM Kabuuere. Ka-
KOBa €ro 103a 00ny4yenus 3a 12 pabounx aueii?

0.2:10" Kn/xr.

180-10°% Kur/kr.

129.6-10% Kn/kr.

5- 102 Ku/kr.

0.0077-10° Kn/kr.

®opMupyeMasi KOMIIETEHIHSI:

YK-1 CnocobeH ocymecTBIsSTh NMOMCK, KPUTHYECKHIl aHAIM3 M CHHTE3 HH(OPMAIIHH,
IPUMEHSATh CUCTEMHBIH IOAXO0J1 JIIs pellIeHHs TOCTaBJIEHHBIX 33144

VK-1.1 Beibop HHpOPMaNHOHHEIX PECYPCcoB IS TOMcKa HH(GOPMALMH B COOTBETCTBHH C
IIOCTABIICHHOM 3ajayeil. OmeHKa COOTBETCTBHA BBIOpPAHHOr0 HH(MOPMAIMOHHOIO pecypca KpH-
TEPHSAM IIOJIHOTHI H ayTEHTHUYHOCTH

YK-1.2 BribupaeT MeTob! M criocobsl Juist 06paboTKu MpodecCHOHANBHBIX JaHHBIX U Je-
JI0BOM HHGOPMALIHK B COOTBETCTBHH C IOCTABIEHHEIMH 3a/1a4aMH

Bonpocel 1151 KOIOKBHYMa

ITo paspeny «buomexanuka» u «'emoquHaMuka» n «TepMoguHaMHUKa»:

1. Uro u3yyaer Ouodusuka (onpenencHue, pasieisi).

2. buomexaHuka (onpeneeHre, HCTOPHS CTAHOBJICHHS).

3. Peiyaru B 6MoMexaHuKe (BHIBI PhIYAroB, ypaBHEHHE MOMEHTA, IPUMEPEI PEIYAroB B
XKHMBBIX OPraHHU3Max).

4. Mexanudeckie cBolicTBa OHOJIOrHYecCKHX TKaHel (3akoH ['yka, BHIBI jedopMmaruii,
yIpyrue cBOiCTBa pa3IMYHbBIX TUIIOB TKaHEeH HUBBIX OPraHU3MOB).

5. Konebanusa B 6uodusuke (koneGanus Tena yeaoBeKa, IEHTP MAcChl, H3MEHEHHE LIEH-
TpPa MaccChl IIPH Pa3IMYHBIX BUAAX IBHXKCHHS).

6. buoaxycruka. Pu3nueckue (00bEKTHBHBIE) XapaKTEPUCTHKH 3BYKA.

7. bnoakyctuka. Pu3Honornueckue (CyObeKTHBHEIE) XapaKTEPUCTHKU 3BYKa.

8. TpaHcayKuus 3ByKa y MIIEKOIHTAIOIIMX (Ha PHUMEPE CIIyXOBOTO aliapaTa 4eI0BeKa).
9. Crpoenue yxa dyenoBeka. DYHKIMH HAPY)XHOTO, CPEIHEr0 U BHYTPEHHETO yXa.

10. CymnocTts 6uHaypaibHOTro 3¢ dekra.

11. Teopus xoaupoBaHUs 3ByKa.

12. TummanomeTpus.

13. ®du3uyeckye OCHOBEI 3BYKOBBIX METO/IOB MCCIIEIOBAHUS B MEIUIHHE.
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14 Mu¢ppassyk (4acTOTHBIH OHanas3oH, (pusHYecKHe cBoHcTBa). McTounuky MH(pa3ByKa

B IIpHpOJIE.

15. Uudpaseyk B npupone. Ilpumenenne uHppasByka. MeTopl 3alUThl OT HHpPa3By-

Ka..

16. Y1pTpa3Byk U rHIIEp3BYK B IIPHPOJE.

20. 17. [lpumeHenue ynbTpa3ByKa B TEXHHKE, HAYKE.

21. 18.IlpuMeHeHHE yIBTPa3ByKa B BETEPHHAPHUH.

19. Cepare xak MexaHuyeckas CHCTEMA.

22.  OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHUECKOU TEOPUH.

23.  Yro Takoe BA3KOCTh *KHAKOCTH? OOBICHUTE BOSHUKHOBEHHE CHII BI3KOCTH C MOJIe-

KyJISPHO-KMHETHYECKO TOUKH 3peHHS.

24. Ha 4ro BIMseT 3HaYEHHE BA3KOCTH KPOBH Y )KUBOTHBIX?

25. Tloscaure HasHauenue TpyOku K1 Ha Buckosumerpe [ecca.

26. TloscHHUTe NpUHIMI JeHCTBHS BUCKO3UMETpa JleTepMaHa.

27. Kaxwue BUIEI BUCKO3UMETPOB BBI 3Ha€Te (HX OCHOBHEBIE OTIHYHMs)?

28. KaxoB dusnueckuii cMbica Ko GHUIHEHTA JHHAMUYECKOH BA3KOCTH?

29. Yro Ha3BIBaeTCs, IPaIHEHTOM CKOPOCTH?

30. Kaxk pacumdpossiBaetcs ab6pesuarypa «COD» U Ha 9TO BIMSAET 3Ta BETHUMHA?

31. CutyaTuBHas 3a71aya: BaM HeEOOXOMMMO CPOYHO NPOBECTH aHAIN3 BSI3KOCTH KPOBH

Y XOMs4Ka, KaKAM CIIOCOOOM BBI 3TO c/ieNiaeTe. ApryMeHTHPYHTE CBOI BEIGOD.

32. 3amummre u nosichute Gopmyny CTokca Ui CHIIBI BI3KOCTH.

33. Kakue cuipl AeHCTBYIOT Ha IIApHK, Mafaomuit B xuakoctu? Kak onu Hampasie-

HBI?

34. BriBenure pacueTHYIO (GOpMYITy [t KOG PUIHEHTA BA3KOCTH.

35. IlpuBemuTe mpHMEpPHI HCIIONB30BAHHUS BA3KOCTH SKHIKOCTEH B MEUIMHE U BETEPH-

HapUH.

36. TepMmomuHaMuuUecKHe apaMeTpsl U Ipolecchl. [1epBhlii 3aKOH TEPMOIHHAMUKH.

37. Btopoii 3aK0OH TepMOJUHAMHKH, HOPMYITHPOBKA U 3AIIUCE.

38. BHyTpeHHsS SHeprus HIealbHOTO rasa.

39. Pabota mpu u3zomnpoiieccax.

40. TennoeMKoCTh HIEATHHOTO rasa.

41. TepMoguHAMUUECKHE 0COOEHHOCTH OHOJIOTHYECKHX CHCTEM.

42. ITepBoe HavaJlo TepMOIMHAMHUKH B Ouosorun. 3akoH ["ecca.

43. Bropoe Hayaso TepMOIMHAMHUKH B OHMOJIOTHH, 0COOCHHOCTH TEPMOJIUHAMHKH OTKPHI-
TBIX CHCTEM.

44. Ypasaenue [Ipuroxuna.

45. TennoBble MaIIHHEI

46. KII/I renutoBoit mamuusel. Teopembl KapHo.

47. TlpuBeeHHOE KOJMMYECTRO TeIUIOTEL. JHTponus. Hepasenctro Kinaysuyca.

48. PeanbHble ra3pl: ypaBHEHHE COCTOSHHS.

49. JIonoJIHUTENBHOE AABJIEHHE I10]T HCKPHBIEHHOH CBOOOIHON MOBEPXHOCTHIO JKHIKO-
cti. ®opmyna Jlannaca.

Ilo pazpeny «BausiHue 3JIeKTPOMATHHTHOIO MOJS HA KUBOi opranmsm. JKupoii op-
TAaHH3M B 3JIEKTPHYECKOM H MATHHTHOM moJjie» H « MoHu3upyomee u3aydeHne:
1. [IpuMeHeHHE TEKTPHUECKOTO TOKA B JIEYEOHBIX LENAX.
2 MaruauTtHoe none. XapaKTepHCTHKH MarHUTHOTO TIOJIS.
3. BrnusiHME TOCTOSIHHOTO MarHUTHOTO TIOJISE HA YKUBELIE OPTaHHU3MEI.
4. SIBneHune HneKTPOMAarHUTHOM WHIYKIHH. OCHOBHOM 3aKOH 3JIEKTPOMArHHUTHOM
unaykiun. [Ipasuno Jlenua. Onpenenenue eUHUL U3MEPEHHsI MArHUTHOTO TIOTOKA.
D [TpoBoasIHe U HEMPOBOAAIINE KUAKOCTH. DICKTPOIHUTEL.
6. 3aKOHEI JIEKTPONIH3a
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7. DJeKTpHYEeCKHii TOK B razax
8. HecaMOCTOATENBHBINR U CAMOCTOATENBHBIH pa3psIbl
9. TuIBI cCAMOCTOATENBHBIX PA3psI0B

10. Biusnue smeKTpHyecknx u MarHUTHEIX OJEH Ha KMBOH OPraHU3M.

11. AsponoHs! 4 ux neyebHOE U MPOPUIAKTHYECKOE EHCTBHE.

12. TlocTOSHHBIH TOK B OHOJIOTHYECKHX OOBEKTAX, (dbusnonornyeckoe NeficTBHE MOCTO-
SIHHOT'O TOKa.

13. buosnexTpuyecKue MOTEHIHANIBL.

14. Yro o3HauaeT TepMHH «I1azep»?

15. Yem ornmyaeTcs nasepHOe U3JTydeHHE OT OOBIYHOTO cBeTa?

16. IlpuBenuTe OCHOBHBIE CBOMCTBA JIA3€PHOTO U3/TyUEHHUS.

17. IlpuBenuTe KiIaccuduKauuio 1a3epos.

18. Kak nonyuuTs HHBEPCHYIO HAaCEIeHHOCTh YPOBHEH?

19. Ob6wsacHMTE, YTO TaKOe CIIOHTAHHOE U3JTyYeHHE?

20. OOBsIcHHUTE, YTO TAKOE BBIHYKAECHHOE M3yUYeHHE?

21. OrnuyMe CIOHTAHHBIX ¥ BEIHYKIEHHBIX IEPEXOJIOB.

22. PacckaxuTe, Ha 4EM OCHOBaH IIPHHIUI pa0OTEI Tazepa?

23. OObsACHHTE, YTO O3HAYAECT TEPMHUH «HHBEPCHs HACEIEHHOCTEN?

24. OOpatHas cBA3b, KaK OHA OCYIIECTBISETCS B Jiasepax. PoNb ONTHYECKOro Pe30HATO-
pa B Ja3epax.

25. Hcnone3oBaHue B Trenii-HEOHOBOM Jla3epe CMECH JIBYX Ta30B - TejlUs U HEOHa. Pojb
Ka)XKJIOTO U3 HHUX.

26. IlepeuncnuTe YeThIpe Ki1acca Ja3epHOM OIIACHOCTH.

27. Kaxue conyTcTByronue hakTophl JIA3€PHOTO U3JIy4eHHUs BBl 3HaeTe?

28. llouemy umeHHO TepMHuUecKuit dQPeKT HMeeT CyleCTBEHHOE 3HAYEHHE B XapaKTe-
PHCTHKE TIOBPEXIEHHUs OHOJIOrMYECKHAX TKaHEH, IpU JIEHCTBHH H3MYYeHHS B KPACHOH U
uHppakpacHoit obnactsax crexrpa?

29. Ilepeuncnure rpynmnsl 6MoIOrHYecKiX 3)(GEeKToB, BOSHUKAIOIMX TIPH BO3JEHCTBHH
JIa3€pHOTO MU3YYCHHs Ha OPraHH3M YeJOBeKa.

30. IlpuBeauTe npuMephl IPUMEHEHHS Ja3ePHOTO M3JIyYEeHHs] B BETEPHHAPHH M MEMH-
LUHE.

31. Jlucnepcus cBeta. HopMainbHas U aHOMaJIbHAs JHCIIEPCHS.

32. TMornomenue 3MeKTPOMarHUTHOTO H3JTy4eHHs BelnecTBOM. 3akoH Byrepa-Jlambepra
bapa.

33. JludpakuuoHHas peuieTka, ee yCTpOUCTBO U apaMeTpsl. MeXauu3M BO3HUKHOBEHHS
IJIaBHBIX U IIOOOYHBIX MAaKCHUMYMOB U MHHHMYMOB.

34. Tennosoe usmyyeHHe. XapaKTEpPHCTHKH U €r0 OMHCAHHS. 3aKOHBI TEIJIOBOTO H3-
JIy4eHHs.

35. MudpaxpacHoe uanydenue, ero norioiieHne. Yem o0yCIIOBIEH €ro TepamneBTHYE-
ckuit adpdexr? Uto Takoe Tepmorpadus’?

36. YnerpaduoneroBoe mzmyuenue. HazoBuTe 30HBI yIbTPaQHOIETOBOrO M3Iy4YeHHs B
3aBHCHMOCTH OT X OMOJIOTHYECKOTro NeiCTBUS.

37. Yro takoe (orodaddexr? 3akonsl porosddexra Croneroa. Ypasuenue hoToddh-
(exTa, mosyyeHHOE DHHIIITEHHOM

38. Pentrenosckoe uznyyenue (ompenenenue). Criocob monydeHus PEHTTEHOBCKOTO H3-
JTyYeHHS.

39. PaguoakTHBHOCTE. BHIBI pajnoakTHBHBIX M3Iy4YeHHH. 3aKOH paMOaKTHBHOTO pac-
naja.

40. JlozumeTpmus.
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a. Tunosnle 3aJaHHA IS NPOMEKYTOYHOH aTTecTaluu

IIpomesxyTounas aTTecTanus 0 MUCLMILIHEE OCYLIECTBIsETCS B BOpME 3aueTa C OlEeH-
KOH. 3a4eT CTaBUTCA 110 Pe3y/IbTaTaM YCIELIHOTO IPOXOKACHHS TeKyIIEH aTTeCTally W aHaIH-
3a MOJTOTOBJICHHBIMH CTYACHTaMH J1a00paTOPHBIX paboT, y4acTHs UX B AMCKYCCHSX, TIPH 3TOM
IPOBOJIUTCS OIIEHKA KOMITETEHIHIA.

Eciu pesynbrar Tekymeit aTTecTalMy He yCTpauBaeT CTYIEHTa, TO €My NPEACTOHT Ca-
BaTh 3a4€T, B IIPOLECCE KOTOPOTO OH MOJDKEH IPOJIEMOHCTPHUPOBATH MEPEYHCIICHHEIE BHIIIE 3Ha-
HHS, YMEHHS U HABBIKH.

OIIK-1 CnocoGen onpenessite GHONOTHYECKUit CTATyC, HOPMATUBHBIE OOIIEKIHHIYECKHE
TOKa3aTeNH OPTaHOB W CHCTEM OpraHH3Ma JKMBOTHEIX, a TAK)KE Ka4ecTBa CHIPhS M IIPOIYKTOB
YKMBOTHOTO H PACTHTEIBHOTO IMPOUCXOMKICHHS

OIIK-1.1 leMOHCTpUpYET 3HAHMSA OCHOBHBIX TOHSTHIA i 3aKOHOB XMMHH JIJIsl OTIPeIE/IeHHS
GHONOrMYECKOro CTaTyca, HOPMATHBHBIX OOLIEKIMHMYECKHX I0KA3aTeNell OpraHOB M CHCTEM
OpraHu3Ma >KHBOTHBIX, @ TAK)KE€ Ka4yeCTBa CBIPhS M IPOJIYKTOB JKHBOTHOIO M PACTHTEIHHOTO
MIPOUCXOMKICHHS

OIIK-1.2 Mcnonp3yeT OCHOBBI 3HAHHH 110 300JI0TMH IIPU ONpPENENEHHH GHOIOTHYECKOro
CTaTyca JXUBOTHEIX.

OIIK-1.3 Omnpenensier HOpMaTHBHBIE OOIIEKIMHUYECKHE TTOKA3aTEIH OPraHOB U CHUCTEM
OpraHu3Ma JXHBOTHBIX, HCIIO/Ib3YsI OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHCLUIIIHMH

Hrorospie TecThI AJIS NPOMEKYTOYHOM OLIEHKH

1. Buodusuka-sro...
A. Hayka, u3yJarolas Haubomee obiue 1 GyHIaMeHTAIbHBIE 3aKOHOMEPHOCTH, OMpe/esIONIHe
CTPYKTYpPY M 3BOJIIOLHIO MaTepUAIBLHOTO MUpa +
B. Hayka, usyuaiomas ¢u3Hyeckue H HU3HKO-XHMHIECKHE [IPOLIECCH], MPOTEKAIONIHE B KHUBBIX
OpraHM3Max, a TaKXKe YJIbTPACTPYKTypy OHOJNIOTHYECKHX CHCTEM Ha BCEX YPOBHSIX OpPTraHH3al[M{
)KUBOH MaTepHu - OT CyOMOJIEKYIIIPHOTO H MOJIEKYJISIPHOTO JI0 KJIETKH U 1IEJIOr0 OpraHu3ma
B. pasnen BapHalMOHHOM CTATHCTHKH, C MOMOIIBIO METOJOB KOTOPOIO MPOU3BOIAT 06paboTKy
SKCIIEPUMEHTANBHBIX JAaHHBIX M HaONIOMEHHH, a TaKKe MIaHHPOBAHUE KOJIMYECTBEHHBIX 3KCIIe-
PUMEHTOB B OHOJIOTHUECKUX UCCIIEIOBAHUAX
[". KoMILIEKC OHONOTHUYECKHX HAYK, H3YYaIOLIUX MEXaHU3MbI XpAHEHHS, IEPEIaui M peau3aliu
reHeTHYECKOH HH(pOpMaLuH, CTpoeHHEe B (YHKIIHN HePeryJIIpHBIX OHOIOIMMEDPOB

2. ITpy crauMoHAPHOM TEYEHHH JKHJKOCTH IaBJIEHHE... B T€X MECTaX, IJe MEHBIIE CKO-
pOCTEL TEUeHHS.

A. HMeeT pa3IuYHOE 3HAYCHHE,

b. MenkbI1IE.

B. Gonpire.

I'. uMeeT ofMHAKOBOE 3HAYEHHE.

3. VYpasuenue bepHymnu umeeT BUL:
A p+ p;lz +pghy = p, + ors + pgh,
gL Y g Al gl 8. B
2. W £ S, §2 W2
4, Ilpu cTanpoOHapHOM TEYECHHMH XKHAKOCTH CKOPOCTB... B TE€X MECTax, IA¢ IUIOMab IOIe-

PEYHOTO CEUCHUA MCHBIIIE.
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A. UMeeT pa3IHYHOe 3HAYCHHE.
Bb. Mennuie.
B. donplie.

[". umeer OJIMHaKOBOE 3HAUEHHE.

3 Beibepute mapameTpel, kotopsle BXomsT dopMyny HeroroHa mis cuiel BHYTpPEHHETO
TPEHHUS.

A. I'paieHT CKOpOCTH, IIOIA/b B3AUMOEHCTBYIOMMX CIIOEB, KO3 (MHIHEHT BI3KOCTH.

B. Pajmyc cocyna, pasnocTs MaBnennif, ko GUUEEHT BA3KOCTH, THAPABINYECKOE COIIPOTHBJIE-
HHE.

C. ITnomanp B3anmonecTBYIOMIX CII0EB, Pa3HOCTH AaBNEHHUI, TOJIMHA COCYA, CKOPOCTb.

D. T'uppasnuyeckoe conpoTusienue, ko3 GHIHEHT BA3KOCTH, CKOPOCTS.

E. Pa3HocThb aBleHHi, pafgiyc cocya, CKOpOCTb.

6. BribepuTe mapaMeTprl, KOTOpBIE BXOIAT B GopMyITy Mst pacyera uncia Peiinonsca.
A. ITnomans B3aMMOAEHCTBYIOMHUX CII0EB, CKOPOCTH TEYEHHUS KHAKOCTH, TUIOTHOCTE KHUIKOCTH,
KO3 QUIMEHT BI3KOCTH.

B. CkopocTs TeueHHs KUAKOCTH, IIOTHOCTD KUAKOCTH, TUAMETP COCY/a, KOI(Q(UIHEHT BA3KO-
CTH.

C. I'paiieHT CKOPOCTH, IIOTHOCTE XHIKOCTH, KOOQ(DHUIHEHT BA3KOCTH.

D. Cxopocth TeueHus KUIKOCTH, Pa3HOCTS JaBJIEHHI, IMaMETP COCYa, JUTMHA COCYIa.

E. I'pajiuenT CKOPOCTH, IIIOTHOCTH JKHKOCTH, KO3 (QUIMEHT BA3KOCTH, IMAMETp COCYHA.

1 UYTo Ha3bIBAIOT MYJIBCOBOM BOJHON?

A. BonHy, pacnipoCcTpaHsIONIyiocs 110 KPOBEHOCHBIM COCY/iaM (apTepHsaM, BEHaM M T.J.) TIPH pa-
Bote cepana.

B. PacnipocTpansiomyrocs 110 BeHaM BOJIHY TOBBILIEHHOTO JaBJICHHS.

C. PacnpocTpansionyrocs 1o aopTe ¥ apTepHsM BOJHY MOBBIIIEHHOTO JABJIEHMS, BHI3BAHHYIO
BBIOPOCOM KPOBH U3 JIEBOTO JKENIYI0YKA B IIEPHOJ] CUCTOJIBL.

D. Pacmipoctpansiiontyrocst 1o aopTe # apTepHsiM BOJIHY, BRI3BAHHYIO CKOPOCTBIO TEUEHHS KPOBH.

8. JluanazoH JIHH BOJIH BUAMMOTO CBETA....
1. 380 - 760 um

2. 300- 600 uMm

3. 500 - 800 uMm

4. 120-400 am

5.700 - 1200 um

9. Kocts npencrasnsier coboii ...

l.apMHUpOBaHHBIH KOMIO3HLIMOHHBINA MaTepHal, MOJOBHHY 00BEMa KOTOPOTO COCTAaBIIAET THI-
POKCHIIANIATHT, & BTOPYIO IOJIOBHHY -OpraHM4YeckKas (IJIaBHBIM 00pa3oM KOJUIareH) COeIHHH-
TENIBHO-TKAaHeBasi OCHOBA,;

2.reTepOreHHyI0 TKaHb, COCTOAIIYIO M3 3-X HAIOXKEHHBIX JPYr Ha JIpyra CJOeB: SIHHIEPMHCA,
JIepMBI M IOJIKOYKHO# KJIETYATKH ;

3.COBOKYIIHOCTb MBILIEYHBIX KJIETOK M BHEKJIETOYHOIO BEILECTBA, COCTOSLIEr0 U3 KOJUIareHa
3JIACTHHA;

4.BLICOKOaCTHYHBIH MaTepHa, COCTOSIIMM U3 KOJIIareHa, SIacTHHA U TIIAAKHX MBIIEYHBIX BO-
JIOKOH;

5. BOJIOKHA KOJIIareHa, 3J1acTHHA U OCHOBHOTO BEIECTBA - MATPHUIIEL.

10. OrHocuTenpHOM AedopManneii Ha3bIBAIOT ...
1. Mi3amMeHeHMe B3aMMHOTO MOJIOKEHHS TET,
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2. IameHeHune pa3MepoB U HOPMBI Tell MO A€HCTBHEM BHELTHHX CHIL;

3. PazHOCTh My KOHEUHBIM ¥ HAaYaJIbHLIM 3HAYEHHEM PA3MEPOM TeJl, Ha KOTOpHIE AEHCTBYIOT
BHCIIHHE CHIIBI,

4. OtHomeHue abcoNMOTHOM aedopMaLEy K TIepBOHAYALHON JUIMHE,

5.Yron, Ha KOTOPHIi CMEIaeTCs OfHA YacTh Tejla OTHOCHTENBHO IPYTHX €ro JacTei.

11. SIBeHHE TEIIONMPOBOHOCTH UMEET MECTO NIPH HAJMYMH IPAJHEHTA ...
A. # TeMIiepaTypebl

B. # KOHIIEHTpaIHH

C # CKOPOCTH CJI0€B JKMIKOCTH HJIU rasa

D # DIIEKTPHYECKOTO 3aps/ia

12. BKBHHOTGHLIHE)JIBHBIC ITOBEPXHOCTH 3JIEKTPHYECKOI'O IIOJIA JUIIOIA IIPEACTaBIIeHbl HA PH-

13.  Kakue u3 nepedrciIeHHBIX HIDKE I1apaMeTpOB OTHOCSATCSA K OObEKTHBHBIM XapaKTEPHCTH-
KaM 3ByKa?

A. PepepOepanus, aMIUIUTY A, 4acToTa, TeMOP.

B. YacroTa, akycTHYeCKUi CIIEKTp, aMILTUTYIa.

C. Yacrora, BBICOTa, aMIUTUTY/1a, IPOMKOCTb.

D. Tembp, BrIcOTa, aMITTUTYAa, TPOMKOCTb.

E. Amniuryna, pesepbepauus, reMop.

14. Bribepurte onpeznenenue HHppasByka.

A. 310 MexaHuYecKkHe KoJiebaHus ¢ yacToTod MeHsbIe 200,

B. Oto anexTpomMarauTHEIE Kosiebanus ¢ 9acToToit ot 200"t 10 200001 1.
C. Do mexannveckue kojedanus ¢ yactotoi oT 20k 1 mo 20000k 11.

D. Do anexTpomarHuTHBIE KoslebaHus ¢ yactoToi oT 20k 1o 20000k 11
E. OT1o Mexannueckue konedanus ¢ yactotoil Beime 200001 .

15, YTo mpHHATO CYMTATHL HAYAJIBHBIM YPOBHEM Ha IIKale HHTEHCHBHOCTH JUIA 3BYKa?
A. 3HayeHHe HHTEHCUBHOCTH 3ByKa paBHoe 10-12 Br/m2.

B. 3naueHne HHTEHCHBHOCTH 3ByKa paBHOE HYJIIO.

C. 3HayeHre HHTEHCUBHOCTH 3BYKa OJIN3KOE K HYJIIO.

D. 3naueHne MHTEHCUBHOCTH 3ByKa paBHoe 10 Bt/m2.

E. 3HayeHHe HHTEHCUBHOCTH 3BYKa BRIOMPAETCS IPOU3BOJIBHO.

16. B xakux eIMHUIIAX MTPEICTABICHBI JAHHbBIE Ha IITKaJIe IPOMKOCTH?
A. Br/m2
B.B-m2
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17.  Kakoii 1uana3oH 4acToT COOTBETCTBYET YILTPa3BYKYy?
A. Hmwxe 20 I'm.

B. 20-20000 I'm.

C. Beire 20000 I'm.

D. 100-1000 I'm.

E. Bemme 20 I,

+
18. YeTslpe BHIA pagHOAKTHBHOIO M3JIy4eHHS OL—, B — Y -

JIy9Hd OTKIOHAIOTCA B MarHHTHOM TIOJIE, HHIOYKIIUS KOTOPOTrO HampaBJIEHa Ha HAcC (pHC) B_—
JIY4YH OTKJIOHSKOTCA B HAIIPaBJICHUH ...

A#l b #4 C #2 D#3

19, AKTHBHOCTb PaJIMOAKTHBHOIO PacIiajia OIpeenseTcs CIeAYIONHM 06pa3oM:
A A=N-.e™

g A=4-N,

c A=-1-N,

p A=4-Ng-e™

g A=4-N,-e”

20. Kakue ecTh BHIIBI 3a1UTEI OT HOHH3UPYIOIIETO M3TyYeHUA?
A. BpeMeHeM, MaTepHaioM, pacCTOSTHHEM.

B. Paccesnuem, BpeMeHeM.

C. Martepuainom, paccesHHEM, BpeMEHEM, PACCTOSHHEM.

D. PacrosiHuem.

21.  VYpaBHeHME HEPa3pPHIBHOCTH HMEET BHII:
2 2
pv pV
A. p+~—+pgh = p, +—*+ pgh,
p SV g A_S ps_w
S0 FoS, S, WV

22. Hanuuue BA3KOCTH B JKMAKOCTH TPHBOIUT K TOMY, YTO [IPH TEYEHHUH JKHKOCTH TI0 Tpy6e
IIOCTOSIHHOTO CEYEHHUS IaBJICHHE. ..

A. BO BCEX TOUYKAX JXHAKOCTH OIMHAKOBO.

b. yBenuuuBaeTcs B HalpaBIEHHH €€ TEYEHHs COTJIACHO CIIOMKHON MaTeMaTHYeCKOH 3aBHCHMO-
CTH.

B. yBenuuuBaeTcs B HallpaBIeHUH €€ TeUeHHUs 110 JIHHEHHOMY 3aKOHY.

I'. majaer B HampaBlIeHUH ee TeYEHHs 110 JIMHEHHOMY 3aKOHY.

23. Bribepure mapaMeTpel, KOTOpbie BXOIAT hopmysty [Tyaseiins.

A. I'pamueHT cKOpoCcTH, IJIHHA cocyaa, KOIP(HUIIHEHT BAZKOCTH.
B. Pangmyc cocyna, iMHa cocyna, pa3sHOCTh JAaBJIeHHH, KOO(Q(UIIHEHT BA3KOCTH.
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C. Pamuyc cocyna, JUiMHa cocyja, IUIOMaAh B3aUMOACHCTBYIOIIMX CIIOEB, KOI(P(PHUIMEHT BI3KO-
CTH.

D. Jlnuna cocyna, miomaas B3auMOIEHCTBYIOMIHX CIOEB, KOI()(DHUIIMEHT BI3KOCTH.
E. PazHOCTh naBNeHuUHM, MIOTHOCTS KPOBH, JTHHA COCYIa, KOO (UIUEHT BI3KOCTH.

24. Tlouemy KpOBb ABJSETCS HEHBIOTOHOBCKOM JKHAKOCTBIO?

A. D10 00yCIOBICHO HAIMYHEM B HEeH ()OPMEHHBIX 3JIEMEHTORB.

B. O1o obycnoBneHo TeM, UTO I KPOBH YHMCIO PeifHoibca MPUHUMAET KPUTHYECKOE 3HAYE-
HHE.

C. Oro obycnosneHo 60nbHM KO3 QUIHEHTOM BA3KOCTH KPOBH.

D. 310 00ycnoBineHO MaleHEKUM KO3 QHIMEHTOM BI3KOCTH KPOBH.

25.  Koxa npeacrasiseT coboii ...

l.apMHpOBaHHBIA KOMIIO3UIIMOHHBIA MaTepuall, IOJOBUHY 00beMa KOTOPOro COCTaBNIsSeT THMI-
pOKCHJIaNaTHUT;

2.reTeporeHHyI0 TKaHb, COCTOAILYIO M3 3-X HAJIOXEHHBIX JPYr Ha Jpyra CIOeB: SIHAEPMHUCA,
JEPMBI U TI0JIKOXKHOM KIIETUaTKH |

3.COBOKYNTHOCTh MBIIIEUHBIX KIETOK M BHEKIETOYHOTO BEIECTBA, COCTOSINEr0 U3 KoJUlareHa u
JIIACTHHA;

4 BBICOKOYAaCTHYHBIM MaTepHal, COCTOSLIMI U3 KOJUIareHa, 3JaCTHHA H TJIaJIKHX MBIIIEYHBIX BO-
JIOKOH;

5. BOJIOKHA KOJIJIareHa, dJIacTHHA H OCHOBHOTO BEIECTBA - MAaTPHIIBL.

26. [Ilpouecc BbIe/eHHs BEHIECTBA HA AJIEKTPOJIAX MPH MPOTEKAHHHU 3JIEKTPUYECKOTO TOKA
Yyepe3 pacTBOPEI WIIH PACIUIABEI AJIEKTPOIUTOR:
1 snexTponus 2 3JIEKTPOJIUT
3 onexkTponuTHyeckas qucconuanus 4 padUHUpPOBaHUE

27. Spnenue nuddy3un xapakTepusyer nepeHoc. . .
# Macchl
# SHepruu
# UMITyIIbCa HATIPABIEHHOTO JBIDKCHUS
# DIEKTPUYECKOTO 3apsa

cawx

28. CrexnanHasg npu3Ma pasiaraer Oenblif cBeT. Ha pucyHkax npenactaBieH Xof Jyded B
npusMe. [IpaBunbpHO oTpaxkaeT pealbHBIH X0/ JIyueii pUCYHOK ...

Duonerosel
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29. Kakue H3 IepeyMclIeHHBIX HIDKE MapaMeTpoB OTHOCATCS K CYOheKTHBHBIM XapaKTepH-
CTHKaM 3ByKa?

A. Tembp, rpomkocTs, pesepOeparus.

B. HactoTa, rpoMKocTh, peBepOepanus.

C. Bricota ToHa, IPOMKOCTb, TEMOD.

D. BricoTa ToHa, FPOMKOCTE, peBepOeparius, yacToTa.

E. AMmuryna, TeM6p, yactora.

30.  Kakwue u3 nepeuucIeHHBIX TapaMETPOB BIMAIOT Ha POMKOCTE 3BYKa?
A. PeBepOeparus, BbICOTa TOHA.

B. Yacrora, ammmuTyaa.

C. BeicoTa ToHa, aKyCTHYECKHH CIIEKTP.

D. AxycTHYecKHii CIIeKTp, aMILIUTY/1a.

E. AMnnmTyza, BEICOTa TOHA, aKyCTHYECKHH CIIEKTP.

31.  Kakoe u3 yTBepXIeHHI HHXKe HenpaBUIbHOe?

A. # Bee omycTHMBIE MEKPOCOCTOSIHHS 3aMKHYTOH CHCTEMBI PABHOBEPOATHEL

B, # DHTPOIIMS M30JIMPOBAHHOTO TENA OCTAETCS MOCTOSHHOIA.

C. # DHTpOIIHS TeNa B PABHOBECHOM COCTOSHMM MaKCHMAlbHA.

i # DHTPOIHMS C TOYHOCTBIO [0 IIOCTOSHHOTO MHOKUTENIS PaBHa JIOrapudMy dHcIIa

JOITYCTHMBIX MHKPOCKOIMHYECKHX COCTOSIHUH TeIa.

OIIK-4 Cnocoben 060CHOBBIBATh M PeallH30BBIBATE B MPO(ECCHOHANBLHOMN AEATETPHOCTH
COBPEMEHHBIE TEXHOJIOTHH ¢ UCII0JIb30BAHHEM IIPHOOPHO-UHCTPYMEHTAIBHOM 0a3bl M UCIIOJNB30-
BAaTh OCHOBHEIE €CTECTBEHHBIE, OHOTOTHYECKHE M NPO(GECCHOHANBHEIE TIOHATHS, a TAKKe METO-
IEBI IPH pelieHu obmenpodeccuonanbubix 3amay (OITK-4):

OIIK-4.1 Hcnons3yer 0a3oBble MOHATHS MATEMATHKH, a TAK)XE MaTeMaTHYECKHE, CTATH-
CTHYECKHE U KOJTMYECTBEHHBIE METO/IBI IIPH PeLIeHHH 00IIenpodecCHOHaIbHBIX 3a1a

OIIK-4.2 Mcnons3yeT OCHOBHBIE eCTECTBEHHbIE, OHOJIOTHYECKHME M NPO(ECCHOHAILHBIE
HIOHSTHS

OIIK-4.3 Bnaieet HaBBIKaMi pabOTHI €O ClELHATH3UPOBAHHEIM 060PYI0BAHHEM JUIS pea-
NH3aIMK TTOCTABJICHHBIX 3a1a4 MPH IPOBEJIEHHH HCCIENOBAaHUH U pa3paboTKe HOBBIX TEXHOJIO-
TUil.

HUToroBeie TeCThI JJIst npomemyToqﬂoii OLECHKH

1 Bribepute omnpenenenue 3ByKa.

® JT0 MexaHudeckue Koyebanus ¢ yactoroit ot 200’ mo 20000 I

® DTO 3eKTPOMAarHUTHEIE KoNiebanus ¢ yactoroi ot 20l o 200001 w.

® JT0 MexaHu4ecKue kojedanusd ¢ gactoroi ot 20k 10 20000k 1.

® DTO 3JIEKTPOMarHUTHEIE Konebanus ¢ yactoroit oT 20kl 1o 20000k 1.
2 DTO MexaHHUYeCKHe Koyiebanus ¢ yactoTol Beime 200007 .

¢ BeiOepuTe ompezieneHue yapTpa3ByKa.

® JT0 MexaHH4YeckHe Kojebanus ¢ yactoToi Menpuie 200,

© DTO 3JIEKTPOMArHUTHEIE KojebaHus ¢ 4acToToit ot 20"y mo 200000 .

® DTO MexaHHueckue Kojebauus ¢ yactotoii ot 20k’ 1o 20000k 1.

® DTO 3NIEKTPOMAarHuTHeIe Kojebanus ¢ gactotoit ot 20k o 20000k 1.
3. IT0 MexaHHUYeCcKHe Koyiebanud ¢ yacTtoToi Beime 200001,

e Kakoii 3aBHCHMOCTBIO CBsI3aHbI MEXIY cO00i TPOMKOCTH M HHTEHCHBHOCTE 3BY-

Ka?
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e Jlorapudmudeckoii
e [IpsaMo mponopunoHaNbHOM
® DKCIIOHEHIIHATIbHOM
¢ O6paTHO MPONOPIHOHANBEHOM
e [lokazarenbHOIA.
Ot kakux (pM3HYECKHUX [IAPAMETPOB 3aBHCHT IOPOT CIBILIMMOCTH?

¢ OT 4aCTOTHI H HHTEHCUBHOCTH 3BYKOBBIX CHUT'HaJIOB.
¢ TOJIBKO OT HHTEHCUBHOCTH 3BYKOBBIX CHTI'HAJIOB.

e Ot AMIIJIMTYABI 3BYKOBEIX CUTHAJIOB.

eOr AKyCTHYECKOT0 CIIEKTpa.

® TOJILKO OT YacTOTHI 3BYKOBBIX CUTHAJIOB.

Kakoe u3nmyueHne Ha3pIBalOT PEHTIEHOBCKUM H3TydeHHEM?

¢ PeHTreHOBCKUM H3IIydeHHEM Ha3bIBAIOT 3JIEKTPOMATHUTHEIE BOJHBI C JUTHHOM
BoaHEI 0T 80 110 107 MKM.

® PeHTreHOBCKMM H3ITy4eHHEM Ha3bIBAalOT IOTOK 3JIEKTPOHOB, 06JaarOIIHX
GonbIoit sHEpruei;

¢ PeHTreHOBCKHM H3JIydeHHEM Ha3BIBAIOT 3JIEKTPOMArHHTHBIE BOJHEI C JUTHHON
BOJIHEI 0T 80 10 107 HM.

¢ PEHTreHOBCKMM H3JTyuYeHHEM Ha3BIBAIOT BOJHEI C JUIMHON BOJHEI oT 80 10 10

M

e PeHTreHOBCKHUM H3JTy4CHHEM Ha3bIBAKOT MOTOK 3JICKTPOHOB C aHeereﬁ ot 80
Jo0 10-5MsB.

6. UK — ciekTpockomus. ..

OCHOBaHa Ha nornomeHud Mmoekynamu MK — usnyuenns;
IIpEeAIoNaraeT UCCe10BaH|sa MOJIEKYIAPHBIX KoJleOaHuii;
no3possieT uccnemonars 02, N2, H2;

®  HCIIONL3YET 3IEKTPOMArHUTHBIE H3TyUYeHHs BUAUMOTO JAHara3oHa.

7. PedppakToMeTpHs OCHOBAHA. . .

® Ha U3MEPEHUH yTIIa BpallleHHs NOJISIPU30BAHHOIO CBETA;
® Ha OIpEENeHNH N0Ka3aTeNs MPeIOMIICHHS;

® Ha U3MEPEHUH OTKJIOHEHHUS YacTHI[ B MATHUTHOM IIOJIE;

® Ha B3aMMOJICHCTBUM SJIEp ATOMOB C MATHUTHBIM TIOJIEM.

8. Meton SIMP. ..

HCTIONB3YHOT IS aHallu3a BEIIECTB, aTOMBI KOTOPBIX HMEIOT sjipa C HEUYETHBIM
KOJIHYECTBOM IIPOTOHOB,

OCHOBAaH Ha B3aUMOIeliCTBHH A0EP aTOMOB C MMOCTOSAHHBIM MarHUTHBIM IIOJIEM;
ITIO3BOJIACT U3MEPATH ONTHYECKYIO aKTHBHOCTE BEIIICCTB,

OCHOBA4H Ha aHAJIM3€ CIIEKTPOB JIIOMHHECLCHIIUU BEIIECTB B ITpOLECCE SIMP.

9. OIIP — cieKTpoCKomus. ..

IIO3BOJIACT OIIPEACIATE CTPYKTYPEI MOJIEKY)I H KOHLCHTPALUH BEIIECTB, HMCIO-
IIHX HECIIAPECHHBIE 3JIEKTPOHEI,

OCHOBaHa Ha B3aUMOJICHCTBUH BHELIHUX 3JIEKTPOHOB C MEPEeMEHHBIM MarHHUTHBIM
II0JIEM;

HCIIOJIE3YET MArHUTHBIH PE30HAHC aTOMOB, IIOMEUIEHHBIX B TOTOK PEHTICHOBCKHX
Jy4e;

OCHOBaHa Ha SIBJICHUU Pe30HaHCa sep aTOMOB.

10. JIroMHHeCIIEHIINS. ..

PasHOBHJIHOCTE (Oc(OpPECIICHIHH;
HCIIOJIB3YCTCs LA aHAIM3a BEIIECTB, CIOCOOHBIX CBETUThCA O AciHcTBHEM YD
— JIy4eii;
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HCIIONIB3YETCA I OIIPEACICHUS HHTEHCUBHOCTH TOTIOLIEHHS H3JIY4YCHH aHaIH-
3HUPYEMBIM BEILICCTBOM;

ABJICHHC, TTO3BOJIAIOLLEE ONIpEeNsaTh KOHLEHTPAIHIO BELIECTB, IOMEUIEHHBIX B
BBEICOKOYAaCTOTHOE MAarHUTHOE I10JIE.

11. Ha yeM ocHOBaHEBI (HOTOMETpHUYECKHE METOIBI AHAH3A?

+ Ha H30UpaTeIbHOM IOTIIOIEHHH CBETA PACTBOPAMH aHAITM3UPYEMBIX COEIHHE-
HUH,

— Ha OTpaXEHHH CBETA PACTBOPAMH aHATM3UPYEMBIX COEIHHEHHIA,

— Ha CBE€YCHHH, BLI3BAHHBIM IIEPEXOIOM 2JIEKTPOHA B BO3OYKIEHHOE COCTOSIHHE,
— Ha M3JIy4YCHUH aTOMOB, COIEPKALIUXCS B aHATTH3HPYEMOM 0bpasIie.

12. Yem oTnuyaeTcs crekTpohoTOMETPHYECKHI METO AHAH3A OT (hoToxonopumeTpu-
YECKOro Merozna?

13

— CHCKTpO(l)OTOMeTpI/I‘-ICCKHﬁ aHaJIM3 Ha MOTJIOIIECHHUH IIOJHXPOMATHUCKOIO CBETA,

+ CIeKTpoOTOMETPHYECKH It aHATIH3 OCHOBAH HA MOTJIOMIEHHH MOHOXPOMATHYE-
CKOTO CBeTa,

— HHYEM,

— B CIEKTPO(POTOMETPHUECKOM aHAIU3E 06XOATCS 6e3 HCIIOIb30BaHMS CBETO-
¢unpTpa HIH MOHOXpOMaTOpA.

YT0 Takoe creKTpEI MOrIomEH S ?

*+ 370 rpaduyecKoe H306paKEHHE MOTIIOAEMON CBETOBOM SHEPTHH IO JUIHHAM
BOJIH,

— 9TO rpaduyeckoe u306paxeHne pacupeIeIeHHs H3lly9aeMoil CBETOBOM SHepruu
II0 JMHAM BOJIH,

— 3TO rpacpnqecme H306pa}KCHHe pacnpeneieHs KOHUEHTPAaIlUH OIIPEAeIIsIEMOT0
BEIIECTBA ITO JJIHHAM BOIJIH,

— 9T0 rpauyeckoe H300paxeH e paclpeaeCHUs TONIHHBI CBETONOTTIOIIAIOIIe-
I'0 pacTBOpa 10 JUIMHAM BOJIH.

14. Tenom maccoii 20 kr B TeueHue 3 yacoB ObLIa MMOMJIOIIEHA sHeprus 1 Jx. Onpene-
JIUTE MOIIHOCTH IOTIOLIEHHOH I03bI H3JyYEeHHUS .

4.6-10-6 Br/xr
46 -10-5 Br/kr
80 -10-2 Br/kr
90 -10-3 Br/ xr
102 -10-2 Bt/kr

15. Uro Ha3bIBaeTCA ONTHYECKHM MyTeM?

Hpomaenmne FCOMETPHYICCKOTO IIYTH Ha IMOKa3aTeNlb IIPEJIOMIICHHUA CPEIbL.

Pasnocth MEXOY '€COMETPHYECKUM ITYTEM H IPOH3BEIACHHEM €ro Ha IoKa3aTellb
IMIpEJIOMIICHHS.

PaccrosiHue, KoTOpoe IPOXOIUT JIYY B CpeEJIE.
OrHoLleHHE T€OMETPHUYECKOTO IIYTH U IOKa3aTeJIs MPEIOMIICHHS CPEJIBL.

CYMMa FCOMETPHYICCKOI0 IIYTH M €ro MPOU3BEACHUA €ro Ha I0Ka3aTelb MpeIoM-
JICHHUA.

16 Kaxue u3 nepeqncieHHBIX HEIOCTATKOB OTHOCATCS K ONITHYECKOH CHCTEME Iiiasa?

JlansHO30pKOCTE

Cdepuueckas abeppanus, 1aIbHO30PKOCTh, OIM30PYKOCTE.

AcTHUrMaTu3M, o0yCIOBIEHHBIH HEJOCTATKOM ONTHYECKOH CHCTEMBI, JAIBHO30p-
KOCTb, OJIH30PYKOCTB.

bnusopykocTs, qucTopeus.

Coepuueckas abeppanus, 6;1H30pYKOCTb, TUCTOPCHS.
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17. Kakue U3 nepednciieHHbIX OrPENIHOCTENH OTHOCATCS K OINTHIECKUM CHCTeMaM?

® bim30pyKocTh, acTMIMaTH3M KOCHIX IIyYKOB, MHCTOPCHS, XPOMATHYECKas
abeppanus.

o JlanmbHO30pKOCTh, acTHIMATH3M, 0GYCIOBNEHHBIH aCUMMETpHel ONTHYECKOH CH-
cTeMBl, cepudeckas abeppalus, aCTHTMATH3M KOCBIX MYYKOB, JUCTOPCHS, Xpo-
MaTH4yecKas abepparusi.

* AcTUrMaTh3M, 0GYCIIOBICHHBIH acUMMETpHel ONTHYECKOH CHCTEMBI, chepuue-
CKas a0eppalusi, aCTMIMaTH3M KOCBIX IIy4KOB, JMCTOPCHS, XPOMATHYeCKas
abepparus.

e Jlucropeus, acTHMATH3M KOCHIX IIY4KOB, XpOMaTHYecKas abeppars.

e Jluctopcus, acTHrMaTH3M KOCBIX MYYKOB, XpOMATHYeCKas abeppauus, JanbHO-
30PKOCTb.

18. Kakoe yBenuuenue jaer JIyna, eciii PaccTOSHUE HAUTYYIIEro 3peHust 27 oM. @okyc-

HOE paccTosiHue 3 cM?

L I[aHHbIX HEOOCTaTO4YHO /14 pacdera

e 81
e O

o 5
e 29

19. Onpenenure GpokycHoe paccTosHEE JIyIIbI, JAIOIIEH IIECTHKPATHOE YBETHUCHHE TIPH

PacCTOSHUM HAUIYqIIero 3peHus 42 cM.

e 0.14cm

o 232cM

e TcM

o (.7cMm
E. 1.4cm

20. B gem uzMepsieTcs onTHYECKAS CHIIA THH3EI?

21.

22,

Huontpun
Hru1oTOHEI
Jxoymu
Kannensr
C kaxoii (pu3MgecKoii XapaKTepUCTHKON CBA3aHO pa3IMyHe B LBeTe?
C JUIMHOH BOJIHEL,
C HHTEHCHBHOCTBIO CBETA;
C I0Ka3aTeseM IPEJIOMIIEHHUS CPEIBI;
C 4acTOTOH.+

Ot yero He 3aBUCHT IMOKa3aTelb MPEJIOMICHHS BelecTBa?
OT CBOMCTBA BenlecTsa;+

OT JUIMHEI BOJIHEL,

OT YacCTOThHI,

OT yIJja IIpeIOMJICHHUS;

OT CKOPOCTH CBeTa,

23. B xaxux elMHMLAX U3MEPAETCH HKCIIO3UIMOHHAS 103a?

A.Pan, K, P.

B. 38, bap.

C. Ka/kr, P.

D. Paz, bap, 3s.
E. Pan, JIx/kr.

52



24. BribepuTe ompe/ieseHie MOIIIHOCTH MOTJIOMIEHHOM T035L.

A. OtHoleHHe TpHpalleH s YKBUBaeHTHO# 10361 (AH) k uHTepBany Bpemeny (dt).

B. OTHOLIEHKE NpUpalleHus MOTIomeHHOH 10361 (D) k uHTepBany BpemenH (dt).

C. Oto npomspesenue 1036t (dD) Ha koadduument kauectna (k).

D. 3ro mpoussenenue nornomenHoit 1036l (dD) Ha exMHMIly IUTOmAmM 06ITydaeMoro

BEILIECTBA.
E. Ornomenue suepruu (E) k Macce 0051y4eHHOr0 BelecTBa.

25. BribepuTe npaBUIBLHOE ONpPEie/IeHHe OTKPBITOM TEPMOAMHAMUYECKON CHCTEMBI.
A. Otkprrroit TJIC Ha3pIBaeTcs cUCTEMa, HE HMEIOIAs 000TOUKH.

B. Otkperroii T/IC HaspiBaeTcs cucTeMa, KoTopas 0OMEHHBAETCS ¢ OKpYXkarolei cpenoit

BCIICCTBOM.

C. Orxperroit T/IC Ha3pBaeTcs cHCTeMa, KOTOpas 0OMEHUBAETCS ¢ OKpY>Kalollei cpeoit

SHEprueH.

D. Orkperroii T/IC HaspiBaeTcs ciucTeMa, KOTOpas 0OMEHHBAETCS ¢ OKPYXKAIOIIE cpeaoi

BEILIECTBOM M JHEpPrHeil.
26. Kakue TepMOIMHAMHUYECKHE TAPAMETPhI OIIUCHIBAIOT TEPMOAUHAMUYECKYIO CHCTEMY?
A. JlaBnenue, Temneparypa, o0beM, Macca.
B. Temneparypa, rpalieHT KOHLEHTPALHH, Macca, TPaJHeHT JaBJICHHs.
C. Temneparypa, rpaiueHT KOHIIEHTPAIIHH, Macca, IPaJHeHT JaBIeH s, 00bEM.
D. Macca, rpajiueHT 00beMa, JaBIICHHE.
E. Macca, rpagueHT o6beMa, TeMIeparypa, SHTPOIHS.
27. Kaxue BenmMUNHBI HA3BIBAIOTCS SKCTEHCHBHBIMH?
A.3Ha4eHne KOTOPBIX 3aBHCHT OT KOJIMYECTBA BEIECTBA M Pa3MEPa CHCTEMBL
B.3nayenue KOTOPBIX 3aBUCHUT OT BETMYHMHEI JABJICHUSI U KOHIIEHTpPAIHH.
C.3HayeHue KOTOPHIX HE 3aBHCUT OT KOJIMYECTBA BEIECTRA.
D.3Ha4yenne KOTOPHIX 3aBHCUT OT TEMIIEpPATyphI.
E.3nayenne KOTOPBIX HE 3aBHCHUT OT BEJIMYMHBI IABJICHHSA H KOHIIEHTPAIHH.
28. Kakue BenmHYMHBI HA3BIBAIOTCA HHTEHCHBHBIME?
A.3HaueHHE KOTOPBIX 3aBHCUT OT TEMIIEPATYPhI H pa3Mepa CHCTEMEL
B.3naueHne KOTOPBIX HE 3aBHCHT OT KOJMYECTBA BEIECTBA M PA3MEPa CHCTEMBL.
C.3HaueHMe KOTOPBIX 3aBHCHT OT pa3Mepa CHUCTEMBI.
D.3HaueHHe KOTOPBIX 3aBHCHUT OT KOJIHYECTBA BELIECTBA.
E.3HayeHne KOTOPHIX HE 3aBHCUT OT KOJMYECTBA TEMIIEPATYPBI
U pa3Mepa CHCTEMBL
29. Yro HazeiBaeTcs 00paTUMBIM TEPMOTHHAMHYECKHUM MIPOIECCOM?
A Ilponuecc, mpu KOTOPOM CHCTEMA MOKET BEPHYTBCS B HCXOIHOE COCTOSHHE.

B.Ilponecce, mpu KOTOPOM Ui BO3BpaTa CHCTEMBI B HCXOIHOE COCTOSIHHE TpebyroTCs 3a-

TpaTkl DHEPI'HH.

C.Ilpomnecc, npy KOTOPOM ISl BO3BpATa CHCTEMBI B HCXOJHOE COCTOSHHE HE MPOUCXOUT

3aTpaT SHEPrHH.
D.HpOHCCC, ITpH KOTOPOM CHCTEMA BCErJa BO3BpAIIACTCA B HCXOOHOE COCTOSHHE.

YK-1 CnocobeH OCyIIEeCTBIATh MOHMCK, KPUTHUYECKHH aHaau3 M CHHTE3 HH(OPMAIHH,

IIPUMCHATE CHUCTEMHBIH MOAXO0M IS PEUICHHSA IMOCTABJIICHHBIX 3aa4

VK-1.1 Beibop uH(pOpPMAIMOHHBIX PECYpPCOB JUIs OMCKA HH(POPMAIHH B COOTBETCTBHH C
IOCTaBIeHHOH 3amaueil. OlleHKa COOTBETCTBHSI BHIOPAHHOTO HH(OPMAIIMOHHOTO pecypca KpH-

TEPUAM ITOJHOTEI U ayTCHTHYHOCTH

VK-1.2 BeibupaeTt MeTosl ¥ criocoOsl Juist 00paboTKH Mo ecCHOHANIBHBIX JaHHBIX U Je-

JIOBOH HH(bOpMaHHH B COOTBETCTBHH C ITOCTAaBJICHHBIMH 3aayaMH

1. OcHoBbI OHOMEXaHHKH. bHoMexaHnKa JABHIKCHHA.
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14.
15.
16.
17.

18.

19

20.
21,

22
23.
24.
25,
26.
27.
28.

29,

Prryary B 6uoMexaHnKe (BHIBI PblYaroB, ypaBHEHHE MOMEHTA, IIPMMEPBI PHIYATOB B XKH-
BBIX OpraHu3Max).

Mexannyeckue cBoicTBa OMONOTMYECKHX TKaHed (3akoH ['yka, BHABI medopmaiui,

YIpYrHe CBOMCTBA PA3NIMYHbIX THIIOB TKAHEH KHMBBIX OPTaHU3MOB).

Konebanus B 6uopusnke (koneGanus Tena yenoBeka, UEHTP MacChl, H3MEHEHHE LEHTpa
MacChl IPH Pa3IMYHBIX BHIAX IBH)KEHHS).

Buoakycruka. ®usnyeckue (00beKTHBHBIE) XapaKTEPUCTHKH 3BYKA.

buoakycrtuka. ®uznonornyeckue (CyOBEKTHBHBIE) XapaKTEPHCTHKH 3BYKA.

Tpancaykuus 3ByKa y MICKOIHTAIONTMX (Ha IPUMEpPE CIIyXOBOTO aNiapara 4eloBeKa).

Crpoenne yxa yenoseka. OyHKIHH Hapy»KHOTO, CPETHETO H BHYTPEHHETO yXa.
Cymnocts GuHaypanpHOro 3dexra.

. Teopus xogupoBanus 3ByKa.

. TumMnanometpus.

. @u3MYECcKHEe OCHOBBI 3BYKOBBIX METOJIOB HCCIIEOBAHMUS B MEUIIUHE.

. Mubpassyk (yactoTHblii nuanasoH, dusndeckue cBoiictsa). McTounnky uHdpasByka B

IIPUPOJIE.

Wndpassyk B mpupose. [IpumeHenne nuppassyka. MeTo/1bl 3amMTH OT HH(Dpa3BYKa.
VIIbTpa3sByK U THIEP3BYK B IIPUPOJIE.

IIpumeneHue yIbTpa3ByKa B TEXHHKE, HAYKE H MEHIHHE.

Dusnyeckre U (QU3MONIOTHUECKHE XApPAKTEPUCTHKH 3ByKa. JlMarpamma CIbIIHMOCTH.
YpOBHM MHTEHCHBHOCTH M YPOBHH I'DOMKOCTH 3BYKA, €IMHHULBI UX H3MEPEHHS. 3aKOH
Bebepa-®exnepa.

VabTpasByk. MeTonpl mnonyueHue ynpTpasByka. OTpakeHHe M IOIJIOIIEHHE YIlb-
TPa3BYKOBHIX BOJH OHOTKaHSIMH, aKycTHUeCKH uMnenaHc. @Ou3MyecKHe MeXaHH3MEI
B3aMMOJEHCTBUSA YIbTPAa3BYKOBBIX BOJH ¢ OHOJIOIHYECKHMH TKAHSIMH.

. YnbTpasBykoBas AMarHocTuka. [[pHHIMIIE ONyYeHds u300paXKeH i OPraHoB ¢ HCIIOMb-

30BaHUEM YJIBTpa3BYKa.

Oddext lorepa, ero HCIONB30BaHUE IS H3MEPEHHE CKOPOCTH KPOBOTOKA.

Ypasuenue bepHyiuiu, ycrnoBie Hepa3peIBHOCTH CTPYH, MIPEAENbl HX IPUMEHMMOCTH JIJIs
OIMCaHHs KPOBOTOKA.

Bs3KOCTR JKHIKOCTH, MeToJ(bl e ompezneneHus. HBIOTOHOBCKME M HEHBIOTOHOBCKHE
KHIKOCTH. BA3KOCTE KpoBH. DaKTOPEI, BIUSIONIME Ha BA3KOCTh KPOBH B OPraHU3ME.
®opmyna Ilyaseitns. Pacnipenenenue naBineHHsS W CKOPOCTH KPOBOTOKA 110 COCYIHMCTOM
CHCTEME.

[TyneCcoBBIE BOJIHBI, MEXAHH3M HX BO3HHKHOBEHHsS. CKOPOCTB ITyJIbCOBOM BOMHEL Dop-
myna MosHca-KopteBera. Perucrpanust myibCoBBIX BOJIH.

JlamunapHoe u TypOyneHTHoe TeueHHe uakoctd. Yucno Peitnonsaca. Ilpossienus
TypOyJIeHTHOCTEl B Cep/IeuHO-COCYAUCTOMN CHCTEME.

Pabora u MomHoCTE cepara.

OcHOBHBIE XapaKTEPUCTHKH NIEKTPUUECKOTO TOJIA. DINEKTPUIECKHI JIUIIOINB U €T0 MOJE.
Tox B xuaxocTax. I1oABIKHOCTE HOHOB. DJIEKTPOIPOBOAHOCTE 3JEKTPONIHTOB. [ anbBa-
HHU3aIHSL.

[Tomy4enre BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX Konebanmii. TepameBTuueckuii KoH-
Typ. IlepBHuHEIe MeXaHU3MBI BO3JICHCTBUS Ha OPraHU3M BEICOKOYACTOTHEIX TOKOB H I10-
neit. TeroBeie ¥ HETEINOBBIE (D GEKTEL.

30. Tuarepmus. DneKTpoxupyprus. MoHoakTHBHas 1 OHaKTHBHAS METONMKH. MecTHas aap-

COHBaJTHU3aIlHAd. HapameprI BO3ICHCTBHUS, crocob INOABEACHHA TOKA K ITIALUCHTY.
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4. METOJUYECKHE MATEPHAJIBIL, ONIPEAEJISIIOIIUE ITPOIEAYPHI OLIEHU-
BAHWSI 3BHAHUU, YMEHUM 1 HABBIKOB

N OIIBITA JESATEJIBHOCTH, XAPAKTEPU3VIOIIUX ATAIIBI ®OPMUPOBA-
HUA KOMIIETEHIIUI

Kpurepuu oneHuBanus 3Hanui o6y4aromumxcs 1P IPOBEIEHUHN KOJITIOKBHYMa:

* OTMeTKa «OTIMYHO» - 0OYYAIOMMHACS YETKO BBIPAXKaeT CBOIO TOYKY 3DEHHS IO pac-
CMaTpHUBaE€MBIM BOIIPOCAM, IPUBOMA COOTBETCTBYIOIIHE IIPHMEDBIL.

* OrMeTKa «X0pOWIO0» - 06yJAIOIIHIICS TOIyCKAeT OTAENBHbIE IOTPENTHOCTH B OTBETE

¢ OTmMeTKa «YI0BJIETBOPHTEIBHOY - 0OyUarONMiics 0OHAPYKUBAET NPOBENBI B 3HAHUSIX
OCHOBHOI0 y4eOHOr0 ¥ HOPMATHBHOI'O MaTepHala.

* OTMeTKAa «HEYI0BJIETBOPHTEIBHO» - O0y4aromuiics OOGHAPYXKHBAeT CYIIECTBEHHEIE
1po0esibl B 3HAHUAX OCHOBHBIX MOJIOXKEHH THCIMILIAHEL, HEYMEHHE C IOMOLIBIO TPENoaBaTe-
JIS1 TIOJTYYMTh IIPaBHIIBHOE pelIeHHe KOHKPETHOH MpaKTHYeCKOH 3a1auH.

Kpurepuu OLIEHHMBaHUS 3HAHHH 00YYaOUMXCS [IPU IIPOBEACHHH TECTHUPOBAHHS:

Pesynbrar TecTupoBaHKS OLEHHBAETCA 11O MPOLEHTHON INKae oleHKH. KaxaoMmy oby-
YaloleMycs IpeuIaracTes KOMIUIEKT TECTOBBIX 3alaHUH U3 25 BONPOCOB:
¢ OT™MeTKA «OTJIMYHO» — 25-22 IIpaBUILHEIX OTBETOB.
° OT™MeTKa «xopomo» — 21-18 MpaBUIILHBIX OTBETOB.
° OT™MeTKa «YXOBJIETBOPHTEIBLHO» — 17-13 MpaBUIBHEIX OTBETOB.
e OT™MeTKa «HEYX0BJETBOPHTENLHO» — MeHee 13 MmpaBHIILHEIX OTBETOB

Kpurepun 3HaHHIi NPH NPOBEIEHUH 324 €T ¢ OLIEHKOII:

* OTMeTKA «OTJIM4YHO» — BBIIOJHEHb! Bce BHIBI yu4eOHON paGoTHI, MperycMOTpPEHHEIE
yueOHbIM maHoM. OOyyaroIMHCs JIEeMOHCTPUPYET COOTBETCTBHME 3HAHMI, YMEHMil, HABBIKOB
NPUBEACHHLIM B TabJMIaX MOKa3aTeNsM, ONEPUPYET NPUOOPETEHHBIMH 3HAHUSMH, YMEHHAMH,
HaBBIKaMH, NIPUMEHSET HX B CHTYallMsAX IOBBIIIEHHOM ciloXkHOCTH. [Ipu 3TOM MOryT OBITH J0-
IYIIEHbI HETOYHOCTH, 3aTPYJAHEHUS NPH aHAIUTHYECKUX OINEpallisaX, IepeHoce 3HaHUil U yMme-
HHI Ha HOBBIE, HECTAH/IAPTHBIC CHTYAIIUH.

® OTmMeTKa «XOpOmIO» — BEHIOJHEHBI BCE BHABI yueOHOIM paboTEI, MPeaycMOTpEHHbIE
y4eOHbIM mlaHoM. OOydJarommuiics JeMOHCTPHPYET COOTBETCTBHE 3HAHHM, YMEHHH, HAaBBIKOB
NPUBEICHHBIM B TaONMIAX MOKA3aTEeIsIM, OLEPUPYET MPUOOPETEHHBIMHI 3HAHMAMH, YMEHUIMH,
HaBBIKAMH, IPUMEHSET UX B CTAHAAPTHEIX CUTyalsX. [Ipa 3ToM MOTyT OBITE OMYIIEHE! HE3HA-
YUTEbHBIE OIUOKH, HETOYHOCTH, 3aTPYJHEHHUS IPH aHATHTHYECKHX ONEpALHsX, IIEPEHOCE 3Ha-
HU ¥ YMEHHMH Ha HOBBIE, HECTAHIAPTHLIC CHTYAIIHH.

e OTMETKa «yI0BJIETBOPHTEILHO» — HE BLIOJHEH OIHH WK OoJiee BUIOB yueOHOM pa-
OOTBI, NpelyCMOTPEHHBIX Y4eOHBIM IuaHOM. OOyJaronmiicss 1eMOHCTPHPYET HENOJIHOE COOT-
BETCTBHE 3HAHWH, YMEHHH, HABBIKOB NPUBEJCHHBIM B TaOIMIAX IIOKAa3aTelssiM, JOMYCKAIOTCH
3HAYHTEIbHEIC OLUMOKH, MPOSBIAETCS YACTHYHOE OTCYTCTBHE 3HAHUM, YMEHHH, HABBIKOB 10 Ps-
Ay Tokasarejed, oOyJaroluiics MCIIBITHIBAET 3HAYMTEbHBIE 3aTPYAHEHHUS MIPH ONEPUPOBAHUM
3HAHUSMH U YMEHHSMH IIPH HX IIEPEHOCE Ha HOBLIE CUTYallUH. —

e OT™MeTKa «HEYJ0BJIETBOPHTEIBHO0» — HE BHIIOJNHEHB! BUJBI Y4eOHON paboThl, Ipemy-
CMOTpPEHHBIE Y4eOHBIM IIJIAHOM. JEMOHCTPHPYET HENOJHOE COOTBETCTBHE 3HAHHWM, YMEHMI,
HaBBIKOB NIPUBEJEHHBIM B TaOJIHIaX IoKazaTeNeH, JOMyCKalOTCs 3HAYUTEIbHBIE OLIHOKH, po-
SIBJIETCS OTCYTCTBHE 3HAHHM, YMEHMH, HaBBIKOB IO OonblIeMy psAy MoKasareleid, oOydaro-
LIMHACS UCIIBITEIBAET 3HAYMTEILHEIE 3aTPYAHEHHs NPU ONMEPHPOBAHHM 3HAHUAMH H YMEHMSMH
IIpH UX [IEPEHOCE HA HOBLIE CUTYAIIUH.
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AHHOTaNHA pabodveil MPorpaMMpl M0 JTHCHHUILIHHE
b.1.0.07 «Buoduszuka»
Yposenn Beicmero oopazosanus BAKAJIABPUAT

Hanpasienne noarorosku 36.03.01 BerepunapHo-canntapHas sxcnepTusa
®opma o0yueHHs 04HAs, 0UHO-320YHAS, 320UHAS

Heas qucuuninnel GopMUpOBaHHE y CTYNEHTOR TNpECTABIEHUEH O BaKHEMIINX bu3HIeCKHX
Tporeccax, MPOTEKAKUIMX B KMBBIX OPraHU3Max, OCHOBHBIX MPHHIIMIIAX U TEOPETHYECKHX MOMOKEHHAX
Guogusnky, npuobpeTeHHe CTYAEHTaMM HABBIKOB GHO(M3HYECKOro MOAXOma K IKCIIEPUMEHTAILHOMY
MCCIeJOBAHHIO GHONOTHYECKHX SBICHHIH U 3aKOHOMEPHOCTEIH.

Mecro pucnunmmnbl B yuebHOM maHe aucuMmiMHa  B.1.0.07 «buodusnkan apnsercsa
AucumnMHoN biioka 1 obs3atenbHoii yacTd  denepanbHOrO rocymapeTBEHHOro obpasosarensHoro
CTaHJapTa BBICIIEro 0Opa30BaHMs [0 HAMPABJIEHHIO MOATOTOBKH 36.03.01 «BeTepuHapHO-caHUTapHas
3KCTepTH3a» (ypoBeHb GakanaBpHar).

Jmcumrninna ocramBaercs Bo 2 cemectpe 1 Kypca Ha OUHOM M OYHO-3204YHOM o0yueHUH ¥ Ha |
Kypce 3a0UHOro o6y4eHus.

TpeGoBanme K pesynbTaTaM OCBOGHHS! AHCUMIUIMH: B DPE3Y/IbTATE M3y4YeHMS AMCLMITHHBI
dbopmupytores crenyrowue komnerenuun: YK-1, OIK-1, OITK-4

A) Yuusepcanbubie komnerenuun (YK)

YK-1 CnocobeH oCyLuecTBIATE MOUCK, KPUTHYECKHH aHAIW3 M CHHTE3 uH}OpMaLIMK, TPUMEHATD
CHCTeMHBIH MOAXOJ U1 PELUEeHHUs MOCTABIEHHBIX 3313y

YK-1.1 Boibop HMHGOPMALMOHHBIX pecypcoB I TMOMCKA MH(QOPMallMH B COOTBETCTBHH C
MOCTABNEHHOH 3alauedl. OLeHKa COOTBETCTBUS BBHIOPAHHOTO HH(OPMALIMOHHOTO PECYpca KpUTEpHSM
TMOJHOTEI M Ay TEHTHYHOCTH

YK-1.2 BoiGupaer metonp! n crnocobl st 06paboTki NpodecCHOHANBHBIX TaHHBIX H AENOBO
MH(OPMaLMK B COOTBETCTBUM C MOCTABIEHHBIMH 331aUaMH

b) Obwenpodeccuonanbubie komnerenuun (OIK)

OIIK-1 Crocoben onpemensTh GUONOTHYECKHH CTAaTyc, HOPMATHBHbBIE OGIIEKTMHHYECKHE
ToKa3aTe/i OPraHOB M CHCTEM OpPraHu3Ma KMBOTHBIX, a TAKOKE Ka4YeCTBA ChIPbs U MPOIYKTOB KHBOTHOTO
H PACTUTEIBHOTO NMPOUCXOKIEHHS

OIIK-1.1 IeMOHCTpHpYeT 3HaHMS OCHOBHBLIX MOHATHH H 3aKOHOB XUMMH LIS olpeneneHus
OHOIOrHYECKOro cTaTyca, HOPMATUBHBIX OBLIEKIMHMYECKHX MOKA3aTeNel OPraHoB M CHCTEM opraHusma
JKMBOTHBIX, & TAKXKE KA4ECTBA ChIPbs U [IPO/yKTOB JKMBOTHOIO W PACTHTENILHOTO IPOUCXOMKIECHHS

OIIK-1.2 Hcrnonb3yeT OCHOBBI 3HAHHMIA 1O 300J0THH TIPH ONpPEIENEHHH GHOIOTMYECKOro cTaTtyca
YKMBOTHBIX.

OIIK-1.3 Onpenensier HOpMaTHBHEIE OOIICKJIMHUYECKHE TIOKA3aTed OPraHOB M CHCTEM
OpraH13Ma KMBOTHBIX, HCTIOJIb3Ys OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLMILTHH

OIIK-4 CriocoGen 0OOCHOBBIBATL M PealM30BbIBATH B MPOGECCHOHATLHON AEATENBHOCTH
COBPEMCHHbBIE TEXHOJIOTMM C MCIMOJIb30BAHMEM NPHOOPHO-HHCTPYMEHTAILHOM 6a3bl M HCIIONB30BATH
OCHOBHbIE ECTECTBEHHbIC, GMONOrHYEcKHe U TPOhECCHOHANbHBIE IOHATHS, a TaKKe METOABl MpH
pelueHuu obuenpodeccuoHansHbiX 3anay (OITK-4);

OIIK-4.1 Ucnonk3yer 6a30Bble MOHATUA MaTEMATHKH, a TAKOKe MATEMATHUYECKHE, CTATUCTHUYECKHE
M KOJTHYECTBEHHBIE METO/IBI NIPH PELLEHHH 061enpodecCHOHABHBIX 3a/1ay

OIIK-4.2 Hcnionb3yeT OCHOBHBIE €CTECTBEHHBIE, GHOJIOrHYECKHE M MPO(ECCHOHAIbHBIE MOHATHS

OIIK-4.3 Bnaneer HaBbikaMK paGOThI CO CHIELMATH3MPOBAHHBIM 0BOPYIOBAHHEM IS peanuzanuu
NIOCTaBJICHHbIX 3a/1a4 MIPH NMPOBEJIEHUH UCCIE0BAHUH U pa3paboTKe HOBBIX TEXHOJIOTHIA.

Kpartkoe conep:xanue qucuuninub: BpaiarensHoe BMKeHHE B )KHUBBIX OPraHH3Max, AEHCTBHE
BUOpaluit Ha JKHBBIC OPraHM3Mbl, MEXaHMUECKME CBOHCTBA OHOJIOrMYecKux TKaHel. ®u3nyeckue
CBOHCTBA KPOBH, 3aKOHOMEPHOCTH JIBWKEHHA KPOBH T10 COCYAMCTOl CHCTeMe, Cep/ile Kak MeXaHHYecKas
CHCTEMa, METO[bI H3MEPEHUA JaBlieHHs KPOBH. OCHOBHBIE MEXaHM3MBI M3JIyYEHHs 3ByKa B JKMBOTHOM
MHpEe, BOCIIPHUATHE 3ByKa, CIyXOBOH anmapar opraHusMa, Guodusumka wHpasByka M yneTpasByka,
NpUMEHEHHE yNbTpasByka B BeTepHHapuu. TepmomuHamuka Guonoruyeckux cucrem. Ilepsoe Hauano
TEPMOJIMHAMHMKH B GHOJIOrMH, TENIOBOH GanaHC KHBOTO OpraHW3Ma, BTOPOE HAauano TePMOAHHAMUKH B
OHONIOrMH, 0COGEHHOCTH TEPMOAMHAMHKH OTKPBITHIX CHCTeM. JlefCTBHE MOCTOAHHOIO M MEPEMEHHOTO
JNIEKTPHUHECKOrO TOKA HA JKMBOM OpraHusm, JNeHCTBHE MOCTOSHHOTO MAarHWTHOTO MONA HA OPraHM3M
MJIEKOTMTAIOIHUX, METOAb! 3jekTporpaduu. [IpumeHeHHe mnonspu30BaHHOrO CBeTa B GHONOrMUECKHX



uccaenoBaHuaX. Caxapumerpus. BiusHue TEmIoBoro M3jlyuyeHus Ha )KMBOM opraHusMm. MoHusupyolee

u3yueHne. buosoruyeckoe aeHCTBHE HWOHMHpPYIOWMX H3nyveHuid. Jlosumerpus. IlpumeneHnue
H30TOITHOI'O aHaJiu3a.

O6mas Tpyn0eMKoCTb AMCHHILTHHBIL: 3 3aueTHble equHMLbI (108 yacop)
HroroBblii KOHTPOL N0 AHCUMILIHHE: 324€T C OLEHKOM.



