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1. IEJHA A 3AJAYHU JUCITAILINHLI

OcHoBHas weab NMCIUIUIAHE - (GOpMHpOBaHHE MpEACTARNEHMIt, MOHATHUH, 3HAHHE O
$yHIaMCHTAIBHEIX 32KOHAX KIIACCHYECKOH H COBPEMEHHOM (hU3KKeE, IPUMEHEHHE STHX 33KOHOB
B ONMCaHWH IIPOLIECCOB, MPOUCXOAMMX B GHONOTHUECKHX 00beKTax, mpuobpeTeHHe HABHIKOB
NPUMEHCHHS B IPO(PECCHOHANTBHOM NEATENLHOCTH (U3NIECKAX METOOB H3MEPEHHIT B HCeiieIo-
BaHUIH. '

J1s DOCTHXEeHHUs IOCTABNEHHOM ieH HEOGXOMUMO PENTHTS CIIEYIOIIKE 3aXaYM:

--- 00meolpa3oBaTenbHad 3a/ja4a 3aKMI09AETCs B H3YUCHHE 3aKOHOB MEXaHUKH, TepPMO-
AUHAMUKH, 3JICKTPOMArHETH3MA, ONITHKY H SACpHON (U3NKH IPUMEHUTENHHO K GHOIOrMICCKAM
00BeKTaM;

--- IPUKJIaHas 33]]a9a 3aKI0YaeTcs B OBIAJICHUA METOIaMH J1aGOpaTOPHEIX HCCIIEH0Ba-
HHI;

--- CHCNUaIBHAA 3a/ja4a COCTOUT B BRIPAOOTKE yMEHHH IO IPUMEHEHHIO 3aKOHOB (DH3HKH
K OMonoruyeckuM o6BeKTaM.

2. IIEPEYEHD IVIAHUPYEMBIX PE3VJILTATOB OBYYEHHS 110 JVCIIH-
IUIMHE (MOAYJII0), COOTHECEHHBIX C INTAHUPYEMBIMH PE3YJIb-
TATAMH OCBOEHHS OBPA3OBATEJILHOM ITPOI'PAMMBI

B pesyisrate 0CBOEHMS JMCUMIUIMHBI OOYYAIOMMACS TOTOBHTCS K CHELYIONMM BHIAM
ACATENLHOCTH, B COOTBETCTBHM C 00pasoBarensHEIM crangaproM ®I'OC BO 36.05.01 «Bere-
PHHApHS». '

O6nacte npodeccHoHANLEHOM EATETLHOCTH:

13 Cenbckoe xo3sitcTBO

Komnerenuun obyqaromerocs, popMupyeMbie B pe3yabTaTe 0CBOCHUS IMCIHILIAHEL
W3yuenne JUCIUIIHHEL HOIDKHO cOPMUPOBATE CIEAYIOUIHE KOMIIETEHIHH:
a) obmenpodeccnonanbuble Komnerenmun (OIIK):
OIIK-4 Cnoco6GeH HCIoNB30BaTh B HPOQeCCHOHANBHON NESTENBHOCTH METOMEL pemeHus
3a/a4 ¢ UCIOJB30BAaHHEM COBPEMEHHOTO 000pYIOBaHKA HMpPH Pa3pabOTKE HOBHLIX TEXHOJOTHH H
HCIIONE30BATh COBPEMEHHYIO IPO(ECCHOHANBHYIO METOXOIOTHIO ISl IPOBEEHUS SKCIICPHMEH-
TaJbHBIX HCCICAOBAHMI H HHTEPIIPETAIIMA HX PE3YIIHTATOB:
OIIK-4yi5.1 3HaTh TEXHHYECKHE BO3MOXHOCTH COBPEMEHHOTO CIICHHATH3MPOBAHHOIO
000pyROBaHM, METOMBI PEIICHHAS 3a1a4 NPOQECCHOHANBHOM JeATeTEHOCTH,
OIIK-4yin.2 YMETs OpUMEHATE COBPEMEHHBIE TEXHOJOTHH, BKIIOYAs IU(POBEIE, i METO-
JBl HCCIeIOBaHui B IPOQECCHOHANBHON NeATeTbHOCTH, HHTEPIPETUPOBATE OTyIYEHHBIE
Ppe3yNIbTaTHI;
OIIK-4up.3 Bianets naBbikamu paboTsl co CIELHANM3NPOBAaHHEIM 000PYIOBAaHHEM IS
peanu3alyy MOCTaBIEHHBIX 3a/1a4 [IPH IPOBEACHHH HCCISAOBaHMUI U pa3spaGoTKe HOBHIX
TEXHOJIOTMH, B TOM YHCIE MU POBLIX.

3. MECTO JUCHHUILIUMHBI B CTPYKTYPE OIIOII

Hucnunmuna B1.0.13 «Buonornyeckas ¢pusnka» sBisgeTcs NUCHUIUIEHON Bioka 1 06s-
3aTeNIbHOM 9acTH (eepalbHOro rocy1apcTBEHHOIO 00Pa30BaTEILHOTO CTAHAAaPTa BEICIIETO 00-
pasoBanus 10 crennanbHocTd 36.05.01 «Betepunapusy (YpoBeHb ClieIIHAIMTETA).

JIuCIHIITHA OCBAaHBACTCSA BO 2 CEMECTPE Ha OUHOM ¥ 0YHO-3209HOMN (opMax oOyueHHs K
Ha 2 Kypce 3a04HOH GopMEI 00yueHuUS.

Jlna u3ydenus Kypca «buonorudeckoil Gusuki» B By3€ CTYAEHT JOJDKEH 3HATH OCHOBBI
anreOpel, TeOMETPHH H TPHTOHOMETPHH, OHOJNOIHH, 3HATh (GOPMYIHPOBKH OCHOBHEIX (H3Hde-
CKHX 3aKOHOB. YMEThH IIPOM3BOAUTE MaTEMAaTHYECKUE BHIKIAJKH IIPH PELICHHH (QUINYECKUX 3a-
a4 1 OBITE KOMIIETCHTHEIM B 006J1aCTH YTEHHA M IOCTPOSHUS rpadHKoB (PH3UYECKHUX POIECCOB,
I[IpeamecTByrOIMMY DUCIMIINHAMHE, Ha KOTOPHIX Gasupyercs «buosnorudueckas Qusuka», sB-
JIIOTCA: MIKOJNBHBIA Kypc (QM3MKM, MaTeMaTHKHA W OHOJIOTHY, BHICHIAS MaTeMaTHKa, BEKTOpHAsL
anrebpa.



Kypc «buonornueckast Qpusnka» sBisercsa 0a3oBsIM [UIA BCEX HalpaBlieHHUil BeTepUHAp-
HOro obpa3oBaHus, OH NO3BONAET CTYACHTAM IIOJYYHTH YTIyOlcHHEIC 3HAHUS OCHOBHBIX (DH3M-
HECKUX SBACHUH, QyHIaMEHTANBHEIX 3aKOHOB KIIACCHYECKOl H cOBpeMeHHO# (u3uky u Gunodu-
3UKY, HABHIKA I YCIEITHOM 1poecCHOHATBHON MeSTeNbHOCTH M IIPOJOIDKEHUS mpodeccHo-
HAJILHOTO 00pa3oBaHus B MarucTparype.

JucunmmHa SBIsSeTC NpeAmecTBYOmen JId AUCIUIINH:

1. O®u3uonorus u 3TONOIUA KHBOTHBIX;
2. AnaroMus )KMBOTHEIX;
3. Ilaromoruueckas GpHU3HOIOTHS;
4. TI'urueHa XXWBOTHEIX;
5. BerepuHapHO-caHUTapHas SKCIEPTH3A.
4. OBBEM JUCIUILINHBI “BUOJOT'NTYECKASA ®PU3IUKA”
41. OBBEM JUCHUILUINHBI “6HOJIOI'TYECKASA ®PU3NKA”
JUIS1 OYHOH ®OPMEI OB YYEHHSA
Bup yuebHoii paboTsi Bcero yacos CeM2e c1p
AyanTopHble 3aHATHS (BCero) 52 52
B ToM uncne:
Jlexiuu, B TOM YUCIIe UHTEPAKTHBHBIE
18 18

hopMeI
Ilpaktiueckue 3ansrus (I13), B Tom
qUCIle UHTEPaKTHBHBIE GOPMBL, H3 34 34
HUX: '
npakTHyeckas nmoaroroska (I111) 6 6
CamocrosTesbHas pabora (Bcero) 56 56
Konrponsnas pabora + +
Bun npoMexyTO4HOMH aTTecTaluy . .

. 3a4eT ¢ OLEHKOI 3a9eT ¢ OECHKOM
(3auetc omeHKo#1)
Ob6mas Tpyn0eMKOCTh Yacs! / 3auer-
HBIE €[MHHATIB] 108/3 108/3

42. OBBEM AUCHMIUIMHBI “BUOJIOTHYECKAS ®U3UKA”
AJIA OYHO-3A0OYHOU ®OPMBI OGYYEHUS

Bupn yue6noii padornl Bcero yacos CeM2e TP

AynnropHsie 3aHATHH (Bcero) 24 - 24

B ToM gncre:

Jlex1un, B TOM UMCIIe HHTEPAKTHBHEIE 12

(hOpMEI 12

IIpaxTaeckue 3ausTus (I13), B Tom

YHCJIE HHTEPaKTHUBHEIE (POPMEI, U3 12 12

HUX:

npaktuyeckas nogroroeka (I11T) 6 6

CamocrosiTenbHas paGora (Beero) 84 84

KonrponsHas pabora + +

Bun npoMesxyTouHO#M aTTecTanum . .
= 3aYeT ¢ OLEHKOI 3a4eT ¢ OLEHKOI

(3auer ¢ onenkoii)

Ob0mas TpyToeMKOCTS Yacs! / 3a4eT-

HbIe C,IIHHI'IHBI 108/3 108/3




43. OBBEM JUCHHUNIHAHBLI “SHOJIOTHYECKASA ®HU3UKA”
JJIA 3AOYHOHU ®OPMbI OBYUYEHHUS

Buj yuebnoit padorsl Bcero gacos K);p =
AynuTopHbIe 3aHATHA (BCEro) 10 10
B ToM umcre:

Jlexuun, B TOM YHCIIEe HHTEPAKTHBHLIE 4 4
($hopMEI

IIpaxTaueckne 3ansatus (I13), 8 Tom 6 6
YHCIIE HHTEPAKTHBHEIE (JOPMEI

CamocrosTenbHas paboTa (Beero), 94 04
B TOM vHCJIE:

npaxTH4eckas nojaroroska (I11T) 6 6
KCP 4 4

Bun npomexyTouno# aTTecTaHH
(3auer ¢ onenKOit)

3a49€eT ¢ OIEHKOM

329€T ¢ OIEHKOM

O0mas Tpya0eMKOCTL Yacs! / 3a4eT-
HBI€ €IUHUIIEI

108/3

108/3
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6. IEPEYEHD Y‘iEIEHO-METOIII/I‘IECKOI‘O OBECHEYEHMA 1A
CAMOCTOSTEJBbHOU PABOTHI OBYYAIOIIUXCA 110 JUCIMILINHE

6.1. MeToauuecKue yKa3aHus I CAMOCTOATEILHO paboThl
1. Meronsl pacueTHO# U rpaduyueckoit 06paboTKH SKCIIEPHMEHTATBHEIX JAaHHBIX B 6}10110-
ruueckoif ¢muke YuebHo-MeToaudeckoe mocobue / Kpymensuunkuit A.H., Ckeopuos [I. A.,
Yucraxosa O. B., Kapymuna O. A.:— CII6., U3parenscteo CII6GI'ABM, 2019r. —4lc

2. Skynor, T. P. DHU3BKO-XUMHYECKHE ACMEKTHI OHONOTHYECKON >XM3HENEATENHHOCTH :
yueOHoe mocobue / T. P. SIkynog, I'. H. 3aitsamesa. — Kazanp : KTABM nm. Baymana, 2020.
— 47 c.— Texcr : anextponssiii // Jlanp : saekTpoHHO-OMOMMOTEuHas cucrema. — URL:

https://e.lanbook.com/book/148583 (mara obpamenus: 17.04.2024).

6.2. JInTepatypa 1Isl CaMOCTOATENBHOH paGoThI
1. Bonskenmrreitn, M.B. brnoduzuka [DnexTponHBIi pecype]: yuebnoe nocobue. — DIEKTPOH.
JiaH. — CII6.: Jlans, 2012, — 596 c. — Pexxum IOCTY-
na: http://e.lanbook.com/books/element.php?pll_id=3898 (mara obpamenus 17.04.2024)
2. lloronsnues, B. A. buonorugeckas ¢usuka / B. A. [Toronsumes. — 2-e u3j., crep. — CaHKT-
Ierep6ypr: Jlams, 2022. — 300c. https://e.lanbook.com/book/198575 (nata oOpameHus
17.04.2024)

7. IEPEYEHb OCHOBHOM H JIOTOJTHUTEJILHOM JIUTEPATYPBI,
HEOBXOJIUMOM JIJIs1 OCBOEHHUSA JUCHUILIHHEI
a) OCHOBHA JIATEpaTypAa:

1. Bomskenmreitn, M. B. buodusuka: yueOHoe mocobue / M. B. Bonskenmrreiin, — 4-¢ u3n.,
crep. — Cankr-Ilerep6ypr: Jlans, 2021. — 608 c. — ISBN 978-5-8114-0851-1. — Tekcr:
JIEKTPOHHBIH // - Jlanb: 3JIEKTPOHHO-OUOIHOTEUHAS CHCTEMA. — URL:
https://e.lanbook.com/book/168433 (nata oGpawenus: 17.04.2024).

2. Manos, Y. B. C60pHUK 3a7a4 no Kypcy OCHOBHI ¢usuku U Guodusukn: yuebnoe nocobue /
W. B. UBanoB. — 2-¢ m31., ucnp. — Canxr-IlerepGypr: Jlams, 2021. — 128 ¢. — ISBN 978-5-
8114-1349-2. — Texct: anexrpoHHsI / Jlans: snexTpoHHO-0ubmoTednas cucteMa. — URL:
https://e.lanbook.com/book/168419 (nata oGpamenus: 17.04.2024).

0) TonoaHUTEbHAN JIUTEPATYPA:

1. Crenanos, B. I'. Berepunapnasn paguobumonorus: yuebnoe mocobue / B. I'. CremanoB. —
Canxt-IlerepOypr: Jlans, 2021. — 352 ¢c. — ISBN 978-5-8114-3001-7. — TeKcT: 5neKTpoH-
b1l // Jlane: anexTporHO-6uGaHOTEUHAs cuctema, — URL: hitps://e.lanbook:com/book/169210
(mata obpamenus: 17.04.2024).

2. Usanos, M. B. OcHoBsI u3uxy u 6uodusuku: yuebuoe nocobue / Y. B. VBanos. — 2-e u311.,
ucnp., gon. — Cankr-Iletepbypr: Jlamp, 2021, — 208 ¢. — ISBN 978-5-8114-1350-8. —
Texct:  anextpommeli//  Jlae:  omekTponHo-Gubnmoreumas  cmctema. —  URL:
https://e.lanbook.com/book/168418 (nata o6pamenus: 17.04.2024).

8. IIEPEYEHDb PECYPCOB HH®OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETH (MHTEPHET» HEOBXO/UMBIE NJIS1 OCBOEHWSI JUCITUITIINHBI
J1s MOATOTOBKM K NPAKTHYECKUM 3aHATHSM U BBIIOJIHEHHS CAMOCTOATENBHOM paboThI
CTYIEHTEI MOTYT HCIIONIB30BAaTh clenytolie VHTepHET-pecypeH:
1. https://meduniver.com — Menuuunckuit HHGOPMAMOHHLIA CAIT.
2. Science - xypHa1 u3narenscTBa American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year
3. Annual Reviews - SKErO/IHBIE Hay4HBIE 0030pE! -
http://www.annualreviews.org/action/showJournals ,
4. http://www.nkj.ru/ - xypran «Hayka # xu3He» (OTKPBITEIA JOCTYI)
http://www.inauka.ru/ - HayuHO-nIOMyNspHas razera « 3BecTus HAYKH» (OTKPHITHIMA
noctym) http://www.science.rw/ - caiit «Hayxa B Poccun» (OTKpEITEIH foCTYIN)
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DJIEKTPOHHO-0H0IMOTEIHBIE CHCTEMBI:
9BbC «CITBI'YBM»
IBC «MznarenscTBo «JIaHbY
Yuausepcuterckas mHdpopmaionHas cucrema «POCCHSI»
Iomnorexcropas 6a3a nannsx POLPRED.COM
Hayunas snexrponnas 6ubiarorexa ELIBRARY.RU
Poccuiickag vayunasg CeTn
QnekTpoHHO-6ubmroTeunas cucrema IQlib
basa lanHEBIX MEXJIyHAPOAHBIX HH/IEKCOB HAYYHOTO 1HTHpoRanus Web of Science
INonHOTEKCTOBAS MEXIUCUMIUIMHAPHAS (a3a JAHHBIX IO CENbCKOXO3SHCTBEHHBIM H
skosorudeckuM HaykaM ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
10. DOnexTpoHHEBIE KHHUTH W3aTeNECTBA «IIpocnext Haykm»

http://prospektnauki.ru/ebooks/
11. Komnexnms «Cenbckoe  XossiictBo. Berepumapus» usnatemberea  «Ksampoy
http://www.iprbookshop.ru/586.html

0PNV R Ww N

9. METOAUYECKHE YKA3AHUA A1 OBYYAIONIUXCS IO OCBOEHHIO
JUACHUATTITNHBI
Meronuyueckue pekOMEHIAIMHA A CTYAEHTOB — 3T0 KOMILIEKC PEKOMCHMIAIMH U pasbsic-

HEHUH, [T03BOJIAIOIMX CTYACHTY ONTHMATEHBIM 06pa30M OpraHH30BaTh HPOIECC H3YUEHHS JaH-
HOM JHCHMIUIMHEL
ConepxaHue METO/IMYECKHX PEKOMEH/AIMHA, KaK NPAaBHIIO0, MOXKET BKJIIOUATh CIGAYIOLLYIO HH-
dopmanuio.

* CoBeTH 10 IVIAHKPOBAHMIO M OPraHU3ALMH BpeMEHH, HeoOXO0QUMOT0 Ha H3YUCHHE IHC-

IUIEHEL. Onucanue NocieaoBaTebHOCTH AEHCTBHI CTYNEHTa, WM «CHEHAPHH H3yde-

HUS MCIUIUIAHEI».

YIpeHHee BpeMs ABIAETCS CaMbIM IUTOAOTBOPHEIM Misl yueGHOM paboTi (¢ 8 nol4 va-
COB), 3aTeM nocneobGenennoe Bpems (c16 xo 19 wacos) u Beuepnee Bpems (c 20 o 24 yacos).
CaMb1if TpyHBIH MaTepuan peKOMEH/yeTCs K U3yJCHHIO B Hadasle KaXI0To BPEMEHHOTO MHTEp-
Bana nocie otAsxa. Uepes 1.5 yaca pabotsl HeoOxonum nepepris (10-15 munyT), yepes 4 daca
paboTsI MepephIB JOMHKEH COCTAaRMATh | yac. YacThio HAy4HOW OpraHM3amuu TpyHa ABIACTCS
OBJIaZicHHE TEXHMKOH YMCTBEHHOIO Tpyza. B HOpMe CTyIeHT HOIKeH yIenaTh YYeH IO oKkoao 10
4acoB B JIcHb (6 4acoB B By3e, 4 gaca — joMa).

e PexoMenaamuu no pabore Hajl JEKIHOHHEIM MaTEPHATIOM

ITpy moaroToBKE K NEKIHH CTYACHTY PEKOMEHYETCS:

1) POCMOTPETH 3alHCH NPEAUIeCTBYIONIEH IEKIMH M BOCCTAHOBHTH B NAMATH paHEe
HM3y4YEHHBIH MaTepHa;

2) HoJIe3HO IPOCMOTPETH W IPeICTOALIM MaTepHan Oy AyIuel JeKIHT;

3) eciu 3ajaHa CaMOCTOSITENbHAsA MPOPabOTKa OTHAENBHBIX (HParMEHTOB TEMEI IPOLLIOM
JIEKIMH, TO €€ HaJ0 BHIOIHHUTE HE OTKNA/IbIBAs;

4) ICHXONOTHYECKHN HACTPOUTHCS Ha JICKIIHIO.

Ota pa6oTa BKIIOYAeT JBa OCHOBHBIX 3Talla: KOHCICKTHPOBAHME JIEKIMA M MOCIENYIO-
Y10 paboTy HaJl JIEKIMOHHEIM MaTePHAIIOM.

[Tox KOHCTIEKTHPOBAHKEM ITOAPA3yMEBAIOT COCTABIEHHE KOHCIIEKTA, T.€. KPATKOrO IIHCh-
MEHHOIO M3JI0XKEHHS COIEpKaHMs 4ero-IIM00 (YCTHOTO BBICTYIUIEHHS — PEH, JIEKIHH, TOKaaa
H T.II. HJIM TIMCHMEHHOIO HCTOYHHUKA — JOKYMEHTa, CTaThH, KHUTHU U T.IL.).

MeToauka paGoTEl IpH KOHCIIEKTHPOBAaHHH YCTHBIX BBICTYIUICHHI 3HAUMTENBHO OTIHYA-
€TCs1 OT METOJUKH paboThl IPH KOHCIIEKTHPOBAHHWH THCBMEHHBIX HCTOYHHKOB.

KoHcnekTupys NHCEMEHHBIE MCTOUHHKH, CTYJCHT MMEET BO3MOXHOCTH HEOJHOKPATHO
IIPOYMTATh HYXHBIH OTPHIBOK TEKCTa, IOPA3MEICIHTE HaJ[ HEM, BBIIEIHTE OCHOBHEIE MEICIIH aB-
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Topa, KpaTko copMyITHpOBATh HX, 4 3aTEM 3alIHCaTh. [IpH HEOGXOMMOCTH OH MOXET OTMETHT
M CBOE€ OTHOMICHHE K 3TOH Touke 3peHud. Ciiyluas e JeKIUIO, CTyIeHT OOJIBIIYIO YacTh KOM-
IJIEKCAa YKa3aHHBIX BBINE paboT JODKEH OTKIAALIBATH Ha JIPYroe BpeMs, CTPeMSCh HCIIONB30-
BaTh KOXKIYIO MUHYTY Ha 3allUCh JIEKLMH, a HE HA €€ OCMBICIICHHE — JJIs 3TOro YK€ He OCTaeTcs
BpeMeHH. [loaTOMy IIpH KOHCIICKTHPOBAHUM NIEKIIHH peKOMEHJyeTcs Ha KaXJIOd CTpaHHIE OT-
JETATh NOJIA AJIA MOCIIEAYIOIIMX 3aucel B JONOJIHEHUE K KOHCIEKTY.

3amucaB JNEKIUIO WM COCTaBUB €€ KOHCIEKT, HE CIEAYET OCTaBIATH paboTy Hax JIEKIH-
OHHBIM MaTEpHaliOM JI0 Hayala HOATOTOBKU K 3a4deTy. HyxHo mpomenaTs kak MOJKHO paHbIIe Ty
paboTy, KOTOpas COIpPOBOXIAET KOHCIEKTUPOBAHUE MUCHMEHHBIX MCTOYHMKOB M KOTOPYIO HE
yAaIOoCh CIENaTh BO BpeMs 3allUCH JICKIUH, - IPOYECTh CBOY 3alKCH, pacmm(poBaB OTAEHHHEIE
COKpAIIleHH, IIPOaHaTN3UPOBATh TEKCT, YCTAHOBUTH JIOTHUECKHE CBSI3U MEKIY €ro dJIeMEHTaMH,
B pslie CIy4aeB [TOKa3aTh MX rpaduieckH, BEIIENUTE INIaBHbIE MBICIIH, OTMETHTH BOIIPOCHL, Tpe-
Gyromue TOMOIHUTENbHOM 06paboTKH, B HACTHOCTH, KOHCYJIFTAIUY IPETIO/IaBaTeNs.

ITpu paboTte Hax TEKCTOM JEKIMH CTYAEHTY HEOOXOMUMO 00paTHTh 0c000e BHIMAHKE Ha
poOJIEMHBIE BOIPOCHI, MOCTABJICHHBIE IPENOAaBaTelieM IPH YTEHHH JICKIMH, a TakKe Ha €ro
3a[aHKs ¥ peKOMEHIAIVH.

JIis kX0 NEeKIKH, IPaKTUIeCKOro 3aHATHS U 1abopaTopHOo# paboThl NIPHUBOAATCS HO-
Mep, TeMa, IepedeHb PacCMaTPHBAEMEIX BONPOCOB, OOBEM B 4Yacax M CCHUIKH HA PEKOMEHJye-
MyI0 muTeparypy. JUist 3ansaTHil, TPOBOJUMBIX B MHTEPaKTUBHEIX dopMax, JODKHA YKA3HIBATHCA
HX OpraHH3allMOHHas (opMa: KOMIBIOTEpPHAs CHMYJSIM, AENOBas WIK pojieBas Urpa, pasdop
KOHKpPETHOI CUTyalluu U T.X.

* PexoMeHnganuu 1o NOATOTOBKE K MPaKTHYESCKUM 3aHATHIM.

ITpaxTraeckne (CEeMUHAPCKHE) 3aHATHS COCTABIAIOT BAKHYIO YaCTh MPOYECCHOHATBHOM
HOATOTOBKH CTyZNeHTOB. OCHOBHAsA Li€]b NIPOBENCHUS NPAKTHIECKUX (CEMHUHAPCKUX) 3aHATHH -
¢GopMHEpOBaHHE ¥ CTYAEHTOB aHATHTHYECKOrO, TBOPUYECKOTO MBILLICHHS IIyTEM IPHOOpETEHHS
MPaKTHYECKHX HABBIKOB. TakK e IPaKTH4eCKHe 3aHATHS IPOBOAATCH C HENBIO YIIyONeHHS H
3aKpeIIeHHs 3HaHUi, HOJMYYCHHEIX Ha JIEKIHIX M B Ipoliecce CaMOCTOATENBHOH paboTH Hax
HOPMAaTHBHBIMH JOKYMEHTaMH, y4eOHOH H Hay4HOH ymTepaTypoii. [Ipn moAroToBKe K MpaKTH-
YECKOMY 3aHATHIO JUIA CTYACHTOB HEOOXOMUMO M3YUYHThH HJIH IIOBTOPHTH TCOPETHYECKHI MaTe-
pHal o 3aJaHHO} TeMe.

IIpr OArOTOBKE K MPAKTHIECKOMY 3aHATHIO CTYAEHTY PEKOMEHIYETCS PHUAEPKUBATHCS
CIIEAYIOIIETO alTOPUTMa;

1) 03HAKOMHTCS € ITAHOM TPEACTOALIETO 3AHATHS,

2) mpopaboTaThk JIUTEpaTypHBIE HCTOYHHUKH, KOTOPHIE GbUIH PEKOMEHTOBAHEI H O3HAKO-
MHTBCS ¢ BBOAHEIMM 3aME€YaHHSIMH K COOTBETCTBYIOLIMM pa3ieliaM.

Meromuyeckue yka3saHHA K NPAKTHYECKHM (CEMHHAPCKHM) 3aHATHAM IO JUCIMILIHHE
Hapsay ¢ pabodeif mporpamMmoii U rpaduKoM y4eGHOro mporecca OTHOCATCS K METONMIECKEM
JOKYMEHTaM, ONPEACIIAIOIINM YPOBEHD OPraHU3alliy B KadyecTBa 00pa30BaTeNbHOTO Mpolecca.

Conepxanue mpaKkTHYECKUX (CEMHHAPCKHX) 3aHATHI Qukcupyercs B pabodnx yueGHBIX
HporpaMMax AHCHMIUIMH B paszenax «llepedeHs TeM MpakTHYeCKHUX (CEMIHAPCKIX) 3aHATHIAY.

Baxueiimeit cocrapnsomeit mo6oit GopMBI IPaKTHUECKHX 3aHATHI SBIIOTCS 3aJaHHUS.
OcHoBa B 3amaHuy - IpUMep, KOTOPEIH pa3OupaeTcs ¢ MO3ULHE TEOpHH, PA3BHTON B JIEKIHH.
Kax npasmiio, ocHOBHOE BHUMaHHE yAenderca GOPMAUPOBAHMIO KOHKPETHEIX YMEHUIA, HABLIKOB,
4TO Y ONpeleisieT CONCPIKaHHe AEATENFHOCTH CTYACHTOB - peHIeHHe 3aJad4, J1abopaTopHbIe pa-
0OThI, yTOUHEHME KaTeropHii M MOHATHI HAyKH, SBJIAIONHMXCH IPEIIOCHUIKOM IpPaBHILHOTO
MBIIIICHUS ¥ PEYH.

[IpaxTHyecKue (CeMUHAPCKUE) 3aHATHS BEIIONHIIOT CIEAYIOIIHME 3a1a4H:

- CTHMYJHPYIOT PETYIAPHOE M3YYEHHE PEKOMEHAYEMOM JIUTEpaTyphl, a TaKXKe BHHUMa-
TEIIBHOE OTHOIEHHE K JIEKLIHOHHOMY KYpCY; ’

- 3aKpEILLAIOT 3HAHHsA, MOJNYYCHHBIE B IIpOIEcCe JIEKHHOHHOIO OOYYEHHA M CaMOCTOS-
TEeNbHOM paboTHI Haj IUTEPATYPOH;

- PacIIUpsIOT 06BEM IpodeCcCHOHATBHO 3HAYUMEIX 3HAHMI, YMEHHIA, HABHIKOB;

- MO3BOJIAIOT IIPOBEPUTEH IPABUILHOCTE paHee MOMYYECHHBIX 3HAHMIA,
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- IPUBUBAIOT HABBIKH CAMOCTOATEILHOTO MBIIUIEHHS, YCTHOTO BEICTYILICHHS,

- CIOCOOCTBYIOT CBOGOTHOMY ONIEpUPOBAHUIO TEPMUHONOTHEIH;

- IPEROCTABIIAIOT MPENO/IABaTEII0 BO3MOKHOCTh CHCTEMATHUCSCKH KOHTPOIHMPOBATh YPo-
BEHb CaMOCTOATENbHOM pabOTHI CTYIEHTOB.

Meronudeckue ykasanus K IPaKTHYECKMM (CEMHUHApPCKUM ¥ NaGOPAaTOPHBIK) 3aHATHAM
0 IUCLUIUIVHE JOJUKHBI OBITH OPHEHTHPOBAHEI HA COBPEMEHHbIE YCIOBHA XO3SHCTBOBAHUS,
AEHCTBYIOMME HOPMATHUBHEIE JOKYMEHTBI, IEPEIOBEIE TEXHOJIOTHH, Ha IOCIEIHAE TOCTHKCHHS
HAayKW, TEXHUKH W NPAKTHKH, HAa COBPEMEHHBIE IPEICTARIEHNS O TeX MK MHBIX SBJICHHAX, H3Y-
qaeMoii ZeHCTBUTEIILHOCTH.

IHpaktuyeckue (1abopaTopHEle paGOTEI) COCTABIAIOT BAKHYIO YaCTh NPOECCHOHATEHOM
TOATOTOBKH CTYACHTOB. OHM HampaBNeHE! Ha SKCHEPHMEHTANIBHOE MOATBEPKICHHE TEOPETHYIE-
CKHX IIOJIOXEHHH U GopMupoBarKe yUeOHEIX U NPOdeCCHOHANBHBIX TPAKTHUECKHX YMEHHUIA.

Beinosnsenne cTyneHTaMu 1ab0paToOpHEIX paGoT HAIPaBIeHO Ha:

- 06061enne, cHCTEMATH3AIMIO, YIIIyOIIeHHE, 3aKPEILIEHHUE TIOTYIEHHBIX TEOPETHIECKAX
3HAHUII 10 KOHKPETHBIM T€MaM JAUCIHIUINH;

- hopMupoBaHKEe HEOOXOTUMBIX IPO(ECCHOHANBLHBIX YMEHHI H HABBIKOB;

JIMCIMIUTHHEI, 110 KOTOPBIM IIaHUPYIOTCA TaGopaTopHBble paGoTH! M X 00BEMEL, Olpe/e-
JAr0TCA pabovyuMu y4eOHBIME IUIaHAMH.

Mertoueckre yKasaHHs IO IPOBEACHHIO IPAKTUIECKHX (1a6OpaTOPHBIX pabort) paspa-
OaTbIBalOTCA Ha CPOK AefcTBUS paGodeil yueGHOM NPOrpaMMbI H BKITIOYAIOT:

- 3arilaBue, B KOTOPOM yKasbIBaeTcs BHJ paboThl (JlabopaTopHas), ee MOPAAKOBBIA HO-
Mep, 00BEM B 9acax W HAMMEHOBAHHE;

- IeJIb paboThI;

- IPEIMET U cofiepiKaHue paboThI;

- 060pyIOBaHKE, TEXHHYECKUE CPEICTBA, HHCTPYMEHT;

- IOPAJOK (TI0CTIEI0BATEIEHOCTD) BEIOMHEHMS PabOTHI;

- IpaBUIIa TEXHAKA G€30MACHOCTH M OXpaHb! TPYJa O JNaHHOM paGoTe (Mo HeoGX0MHMO-
CTH);

- o01ue npaBuiIa K 0QOpMIIEHHIO paGoThI;

- KOHTPOJIbHBIE BOIIPOCHL;

- 3a7laHNu;

- CIIUCOK JIUTEPaTypHl (110 He0OXOAMMOCTH).

* PaspsicHeHus 1O MOBOAY pabOTHI C KOHTPOJIHHO-TECTOBBIMH MaTEpHANAMH IO KYpCY,
PEKOMEHIAIMH 10 BEIIOJHEHHUIO JOMAITHHX 3aJaHHi.

Tecruposanue - 3T0 IMpoBepka, KOTOpas HO3BOJISET, BBUIONHUB CHENHAILHO I0A06paH-
HBEIH HAabOp TECTOB, ONpPENENUTh: COOTBETCTBYET JIH PEANbHO IONYyYEHHEBIH pe3yIbTaT OXHIac-
MOMY YCBOEHHIO IIPOrpaMMBI. TecT — 3To BEHIIONHEHWE ONpeNeNICHHEIX YCIOBHH M IeHCTBHIA,
HeoOXOMMMEIX J/I1 IPOBEPKH paboTs TecTEpyeMoif HYHKIMH MK €& gacTH. Ha Kak/iplii BOIIpoc
0 JUCIMILTMHE HEOOXOMMMO NIPAaBHIBHO OTBETHUTh, BEIOPAB OJIMH BAPHAHT.

10. BOCITMTATEJIGHAS PABOTA

B pamkax peanusanuy JWCLMIIIHHEI IPOBOJUTCS BOCOHTATENbHAsS paboTa s GpopMEpO-
BaHMsA COBPEMEHHOI0 HayYHOTO MHPOBO33PEHHS M CHCTeMBI 6a30BBIX IIEHHOCTEH, GopMHUpoBa-
HHs M Pa3BUTHA TyXOBHO-HPAaBCTBEHHBIX, MPaXXHaHCKO-MATPHOTHYECKHX LIEHHOCTEH, CHCTEMBI
3CTETHYECKHX M STHYCCKHX 3HAHMI M HEHHOCTEeH, YCTAHOBOK TOJNEPAHTHOI'O CO3HAHHUA B 00IIe-
cTBe, OPMHUPOBAHHUS Y CTYAECHTOB IMOTPEGHOCTH K TPYAY Kak NEPBOM KU3HEHHOM HEOGXOMHMO-
CTH, BBICIIEH IEHHOCTH U I'JaBHOMY CIIOCO0Y JIOCTIDKEHHS KH3HEHHOTO yCIeXa, Ul OCO3HAHHSA
COIMANBHON 3HAYMMOCTH CBOeH Oyaymeit mpodeccun.

11. HIEPEYEHb HHO®OPMAIINOHHBIX TEXHOJIOI‘I/Iﬁ, HNCHOJBb3YEMBIX IITPHA
OCYHIECTBJIEHUA OBPA3OBATEJIbHOI'O ITPOLIECCA
B yue6HOM mporecce 1o AUCHUTIIMHE IPEAYCMOTPEHO HCTIOIB30BaHHEe HHHOPMAIUOH-
HBIX TEXHOJIOTHIA:
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v BEAECHNE IIPAKTHICCKUX 3aHATHI C UCIIONB30BAHUEM MYJIETHMEIHA,

v HHTEpPAKTABHBIE TEXHOJIOTHH (IIPOBEACHHE AUANIOTOB, KOJUICKTABHOE OOCYXICHHE pas-
JMYHEIX TOJXOA0B K peINeHuUIO Tol MM uHO# yueOHO-TIpodeCcCHOHANBHOM 3aa9M);

v B3aUMOZEHCTBHE C 00yJarOmMMUCS TOCPEACTBOM IEKTPOHHOH MOYTHL;

v cOBMecTHas pabora B DnektpoHHo HHGOpMaHOHHO-00pa3oBaTeNbHON Cpene

CII6I'YBM: https://spbguvm.ru/academy/eios/

11.1. TexHo/JI0rMM NCKYCCTBEHHOI'0 HHTE/LICKTA

JInsa moAroTOBKH K MPaKTHYECKUM 3aHATHSM U BBIIOJHEHHS CaMOCTOSATENIBHOH pabGoTHI
CTYIEHTHI MOTYT UCIIOJIb30BATh HCKYCCTBEHHBIA HHTEIIEKT.

VICKyCCTBCHHEBIN HHTEIUIEKT — KOMIUIEKC TEXHOJOIMYECKUX pEIICHHH, MO3BOJLAIOIMM
AMUTHPOBATH KOTHUTHBHEIE QYHKITMH YeloBeKa (BKI0Yas caMoo0yueHNe H IOUCK pelmeHuii 6e3
3apaHee 3aJJaHHOTO ANTOPHTMA) H IIONY4aTh TIpH BEINIONHEHMH KOHKPETHBIX 331a4 pe3yNbTaTHl,
COIIOCTaBHMEIC, KaK MHHHUMYM, C pe3yJbTaTaMi HHTEJUIEKTYaIbHOH JEATeIbHOCTH YeloBeKa.
KoMIUIeKC ~ TEXHONOTMYECKHMX  pelleHHii  BKIOdaeT B ce6a  MH(MOPMAIMOHHO-
KOMMYHHUKALMOHHYIO MH(pacTpyKTypy, HporpaMMHoe ofecmedeHHe (B TOM 4YHCJIE METOMBI
MAIIXHHOTO O0YUCHHMS), IPOIECCHI M CEPBUCHI M0 00paboTKe NaHHBIX KM NMOMCKY pemeHui (Yxas
[Ipesupgenta Poccmiickoit Pexepamun ot 10 oxtabps 2019 r. Ne 490 «O paseuTHH
HCKyCcCTBEHHOTO HMHTeNNnekTa B Poccuiickoit @eneparum»).

JlaBHBI MOIynp HaneleH Ha (QOpMHPOBaHHE KOMIIETCHIMH B cdepe HCKYCCTBEHHOI'O
HHTEJLIEKTa, IIO3BOJIAIONIMX BEITYCKHUKAM HCIIONB30BATH U pa3padaThIBaTL OTAEILHBIE METOABI
H TEXHOJOTHU C YJaCTHEM HCKYCCTBEHHOTO WHTEJUIEKTa, JHOO BIaJeTh METOHOJNOIHYECKHMMU
aclieKTaMH HCIIOJIB30BAaHUA M pa3pabOTKH METOJOB M TEXHONOTHMH C HCMOJIB30BAaHUEM
HCKYCCTBEHHOTO HHTEJUIEKTA M YCHENIHO IPUMEHSATh UX B CBOEH JESATETHHOCTH, BIAJETh BCEMHU
KOMIICTEHIMAMY,  CBA3aHHBEIMH € PYKOBOACTBOM  KOMIUIEKCHBIMH  PEIICHHMSMM IO
HCIIONB30BAHUIO U pa3paboTKe CHCTEM HMCKYCCTBEHHOTO HMHTEIUIEKTa, B Takke o0Iajgarh
KBamubuKange B cdepe yNpaBleHUs IPOSKTaMH H  PYKOBOJCTBOM  KOJUIEKTHBOM
pa3paboTIHKOB.

IIpu 3TOM B YacTH MCIONBE30BAHHSA CHCTEM HCKYCCTBEHHOTO MHTEJIEKTa 00pa3oBaTelbHas
nporpaMma IO/DKHa obecrednBarh (GOpMHpOBaHHE KOMIIETEHIHM IO PELICHHIO TaKHUX 3a1ad,
KaK IIJaHUPOBaHWE, INPOrHOSHUPOBAHME M IPHHATHE pEINeHHH, aBTOMATH3aIl(id PYTHHHBIX
NPOU3BOACTBEHHEIX  ONEpalldi,  HCIOJNB3OBAHME  ABTOHOMHOIO  HHTEIUIEKTYalTbHOTO
o6opynoBaHuad ¥ POOOTOTEXHHYECKHX KOMIUIEKCOB, MHTEIIEKTYaNbHBIX CHCTEM YIIPABICHHA
JIOTUCTHKOM, MOBBIIEHKE O€30IIaCHOCTH COTPYAHHUKOB MPY BEITOJIHEHMH HPOH3BOACTBEHHBIX M
OM3HEC-NIPONECCOB, IOBHIIEHWE JIOSUIBHOCTH M YHOBIETBOPEHHOCTH  MOTpebHTENei,
ONTUMM3AIKA IIpollecca mnoxdopa M oOYYeHHS KaJpOB Ha OCHOBE IIPHMEHEHHS METOJOB
MalMHHOrO  oOydYeHMs, HelpoceTeBRIX Mojenelf H  METOIOB, CKBO3HBIX LHQPOBLIX
CyOTEXHOJIOTHIT HCKYCCTBEHHOTO HHTEIUIEKTA H JID.

B yacTn pa3paboTKu cHCTeM HCKYCCTBCHHOIO HHTEJUIEKTA 00pasoBareiibHas IIporpaMma
nomwkHa obecneynBaTh GOPMUPOBAHHE KOMICTEHIMH B 06IacTIX paspabOTKH U NPOrpaMMHOM
peann3aliy aIropuTMOB; HCCIEOBAHMI arOPHTMOB B MaTeMaTHIECKUX METOAOB; pa3paboTKH
IPOrPaMMHEIX M TEXHOJOTMYECKHX PEUICHHH; METOAOB M TEXHOJIOTHi cOopa, XpaHEHHs H
00paGoTKM JaHHBIX; paspabOTKH  CHENUAIH3UPOBAHHOTO  ANIApaTHOro  o0ecHeYeHus;
TOJrOTOBKH KBATH(HIMPOBAaHHBIX KaJpoB B 00JIACTH HUCKYCCTBEHHOTO MHTEIEKTa HA OCHOBE
METOZI0B MAlIMHHOTO OOydYeHHs, HEHPOCETEBBIX MOZENeH M METONOB, CKBO3HEIX HHU(DPOBBIX
CyOTEXHOJIOTHIA HCKYCCTBEHHOTO HHTEJUIEKTA H JIp.

Texnonorun HMCKyCCTBEHHOrO HHTEIUICKTAa HCIONB3YIOTCS HA 3Talle H3JIOXKEHHsS HOBOI'O
COZIEPXKaHUA IO TEME M €ro 3aKpelUleHHs 4epe3 cHcTeMy IpoOJeMHBEIX BOIPOCOB HO TEME,
JIOTIOJIHUTENBHBIX YTOYHSIOMMX MPoOIEMHEIX BOIIPOCOB M BEIIONHEHME MPOOIIEMHBIX 3a/laHui.
JIOTIONHUTENEHBIM METOAUYIECKUM MOAXOI0OM SBIIIETCS HCIIOJIB30BAHIE MOJIEIH (IIEPEBEPHYTOE
o0y4eHue», KOI/ia yJalquecss CaMOCTOSTENBHO M3YYAl0T TEOPeTHUYECKHif MaTepuan JAoMa, a Ha
YPOKE IEPEXOAAIT K €ro o0CyXIeHHIO B opMare PppoHTaNbHOM Gecenbl U 3aKpeIUIEHHNIO Yepes
pelleHue 3a/1a4 B MUKporpynnax (1o 4-8 yenorex).

17



[Ipu opraHu3anuy 3aHATHN MOIYJE HCKYCCTBEHHEIA HHTEINIEKTY JTOJDKEH GLITL BKIIOYEH
B K&XJI0€ IPAaKTHYECKOE 3aHATHE, YTO 3HAUMTENBHO ITOBEICHT HX 3(deKTHBHOCTh, 0COGEHHO B
4acTH o0CYXXAeHUs y1eOHOro MaTephaia, CaMOCTOSTENFHO OCBOCHHOTO 0GYYAIOMMMCS A0Ma C
IIOMOINBIO MHTEPHET pecypcoB. PekoMeHayercs, 9ToOk B 0OCYK/ICHUM IPHHAIN YUacTHE BCE
oOyuaronuecs.

ITepeuens pecypcoB ¢ CETH HHTEPHET:

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

2. Beememme B MammeHHOEe ~ 00y4eHHE  OT
https://stepik.org/course/4852/promo

3. Coemupammsanus Mamunnoe o0ydyeHHE H aHATM3 IAHHEIX OT «MOCKOBCKHI
dusuKoTexHMuecKuii  HHCTHTYT»  hitps://ru.coursera.org/specializations/machine-learning-
dataanalysis
4. Ilnmardopma s IpoBeneHNs copeBHOBaHMix o Data Science https://www .Kagele.com

«Bioinformatic Institutey

11.2. Ilporpammuoe oGecneuenue
HepeyeHs MNIEH3HOHHOTO H CBOGO/IHO PACIPOCTPAHAEMOTO IIPOrPAMMHOrO obecHedeH s,
B TOM YHCJIE 0T€YECTBEHHOT'0 MPOU3BOACTRA

Ne | Ha3sBanue peKOMEHIYEMEIX TIO pa3fieaM U Te- JIuuenzus
I/l | MaM IPOrpaMMBI TEXHHYECKHX ¥ KOMIIBIOTED-
HEIX CPEACTB 00yUYEeHUS
1 | MS PowerPoint 67580828
2 | LibreOffice cBoboanoe 110
3 | OC Ansr Obpazopanue 8 AA0.0022.00
4 | ABC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncynsrantlIroc 503/KJ1
7 | Android OC csobomuoe I10

12. MATEPHAJIBHO-TEXHUYECKASI BA3A, HEOBXOJUMAS JUISI
OCYIECTBJIEHUA OBPA30OBATEJILHOI'O IIPOIECCA IO JIMCIUIIIMHE

HanMeHnoBanue
JHUCIMIIIMHDI
(mony.isr),
IPAKTHK B CO-
OTBETCTBHH C
Y4eOHBIM ILIA-
HOM

HanmeHoBaHMe cennain-
HBIX MOMeIIeHuid 1 nmomMe-
IMEHHH ISl CaMOCTOSATE b
Hoii paboThI

OcHameHHOCTH CHenUAJIbHBIX IOMeIe-
HH 1 noOMeIeH il I CAMOCTOATEIbHOI
padoThI

bronornueckas
¢u3rka

103 (196084, r. Canxr-
Ilerepbypr, yn. Yepuwuros-
cKag, goM 5) YueGHas aygu-
TOPHA JULA IIPOBEIICHUS 3aHI-
THi CEMHHapCKOro THIA,
TPYHIOBEIX H HHIUBHIyalIb-
HBIX KOHCYJIbTalUii, TeKyIe-
TO KOHTPOJIL M IPOMEXYTOY-
HOH arTecTalnn

Cneyuanusuposeannas mebenb; MapThl, CTY-
nbd, TabypeTsl, ydeOHas JOCKA, MYIbTHME-
JuiiHOe obopymoBaHue.

Jlabopamoproe o06opydosanue u
yuebnvie mamepuanvi:  pedpPaKTOMETPEHI,
IlonsspuMeTpE!, nasephl, KATOPHMETPEL, J1a-
GopaTopHBIE CTOJNLI U BUHTOBEIE TaGypeTsl,
IBETHBIC ¥ HEUTpaJIbHBIE CTEKJIa-(QIIBTPEL,
IITAHI€HIUPKYIM, MHKPOMETPEI, IUIAKATHI
0 pa3jieslaM aHATOMHH.

104 (196084, r. Cankr-
Ierep6ypr, yn. UYepuuros-
ckad, aoM 5) YuebHasa aymu-
TOpHS JUIS TIPOBEACHHS 3aHS-
TUH CEMHHApPCKOTO  THIIA,
TPYIIOBEIX H HHAMBUYalb-

Creyuanuzuposannas mebenb: TapTHl, CTY-
nbsi, TabypeTsl, ydyeOHas JOCKa, MYIbTHME-
nuitHoe obopyioBaHue.

Jlabopamopnoe obopydosanue u yuebule
mamepuanol;. pedpakromerprl, Ilomspu-
METPBL, JIa3ephl, KaTOpUMETPEL, J1JabopaTop-
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HBIX KOHCYJIbTallUi, TeKylle-
ro KOHTPOISI H IPOMEKYTOY-
HOM aTTeCTaluH

HEIE CTONBI B BUHTOBEIE TaOypeTEl, BETHEIE
¥ HEUTpaJIbHbIE CTeKJIa-(QUIBTPHI, TaHTeH-
IUPKYIIH, MEKPOMETPEI, IIAKaTHI IO pasze-
JIaM aHATOMMH.

107 (196084, r. CaHkr-
[TerepOypr, yn. YepHuros-
cKag, noM 5) Yuebnas aymu-
TOpPHUS AJIA NPOBEICHUS 3aHs-
THH CEeMHHApCKOro THIA,
IPYNIIOBEIX W HHIAWBHIyalib-
HBIX KOHCYJIBTAIlAH, TeKylle-
ro KOHTPOJIS ¥ NPOMEXYTOY-
HOM aTTecTal{

Crneyuanusuposannas mebenv: TMApTH, CTY-
TBs, TabypeTsl, yuebHas A0cKa, MyJIbTHME-
JuitHOe obopynoBaHMe.

Jlabopamopnoe obopyoosanue u yuyebOuvie
mamepuanel: pedpaxkromerpsl, Ilomapu-
METpHI, Ja3ephl, KATOPUMETPEL, JabopaTop-
HEIE CTOJIBI H BUHTOBBIE TaOYPETEI, IIBETHHIC
¥ HeWTpanbHbIE CTEKIa-(HILTPHI, MITAHT€H-
I{APKYJIH, MEKPOMETPBI, IJIaKaThl IO pasje-
JlaM aHATOMUH.

206 Bonpmoit YnTaNbHEBIN 3a1
(196084, T. Canxr-
Ilerepbypr, yn. UYepruros-
ckag, gom 5) IloMemenue
JUIS CaMOCTOATENbHO#M pabo-
TBI

Cneyuanusuposannas mebenwv: CTOINBI, CTy-
NbS

Texnuueckue cpedcmea oby4eHus: KOMIIBIO-
TEepHI ¢ MOIKMIOYeHHEM K ceTH «/IHTepBeT»
U JOCTYIIOM B JJEKTPOHHYI0O HMH(opManu-
OHHO-00pa30BaTENBHYIO CPENY

214 Manpnif YMTaIBHE 3411
(196084, T. Cankr-
Ilerep6ypr, yn. YepHuros-
ckasg, noMm 5) IloMemenue
Il caMOCTOATENBHOH pabo-
THI

Cneyuanusupoeannas mebensb: CTOIEL, CTYy-
TBA

Texnuueckue cpeocmea obyuenust: KOMIIbIO-
TEPHl ¢ MOAKIIOYeHUEM K ceTH «HTepHET»
H JOCTYIIOM B 3JEKTPOHHYIO HHpOpMaIu-
OHHO-00pa30BaTENbHYIO CPELY

324 Ortpmen wHpOpPMaUOH-
HEIX TexHonorui (196084, r.
Cankt-Ilerepbypr, ya. Uep-
HUTOBCKas, aoM 5) Iomerre-
HHUE JUI1 XpaHeHus U npodu-
JAKTHYECKOro  oOcmyxupBa-
Hus yueOHoro o60pyioBaHU

Creyuanuzuposannas mebenv: CTONBI, CTY-
Tbsl, CIIEIMAILHBIH WHBEHTAph, MaTE€pPUANBI
M 3allacHBbIC YacTH IS IpOQHIaKTHYECKOTO
00CIy)XKHBaHUA TEXHHYECKHX CPEACTB 00y-
YEeHUA

ITpnnoxenue Nel Ha 31 c.

Pabouyro nporpamMmy cocrasmn:
KaHIUaT XUMIYECKHX HaYK,

JIOLIEHT

A H Bapriiesn

1 A
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IIpnnoxenue 1

MuHKCTEpPCTBO CenbeKoro xo3sicTea Poccuiickoit @epepanun
QenepanbHOE rocyAapcTBEHHOE O10/KeTHOE 00pa30BaTeIbHOE YIPEKACHHE
BBICIIIET0 0Opa30BaHUS
«Cankr-IleTepOyprekuii rocyiapcTBeHHBIH YHHBEPCHTET BETEPHHAPHOM
MEIULMHBDY

Kadeapa neoprannyeckoii xumuu 1 6nopusuku
®OHJI OEHOYHBIX CPEJCTB
TeKYILIEero KOHTPOJIsI/IPOMeKYTOUHOI aTTecTalluu 00y4aromuxcst
npu oceoenun OIIOII BO, peanusywieit ®I"OC BO

10 TUCLHILTHE
«BHOJJOI'NTYECKASA ®PU3UKA»
VYpoBeHb 06pa3oBaHUs BBICIIIHI
CIIEHAAJIUTET
Cnenuansaocrs 36.05.01 Berepunapus
Ounas, oyHO-32049Has, 3a04Has GPOpPMEI OOyUEHHST |

I'ox Havama moarorosku - 2024

Canxr-IletepOypr
2024 r.



1. IIACIIOPT ®OHJJA OIEHOYHBIX CPEJACTB

Tabauna 1
Ne @®opMHpYyeMble Kontpoanpyemsie | Ouenounoe
KOMIICTEHI{UM pasjgensnl (TeMbl) | CpeACTBO
JAUCIHIIHHBI
1. OIIK~4 Cnocoben ucrnons3oBaTh B npo- | Pasmen 1. TecThl,
(deccroHaNEHOM NIEATEIBHOCTH METOAbI pelle- | BruoMexanmka KOJIIOKBHYM,
HYS 33a4 C HCHOJNb30BaHUEM COBPEMEHHOTO KOHTPOJILHAS
o0opyZoBaHUs TIpH pa3paboTKe HOBHIX TEXHO- pabora.
NOTHR M WCIONB30BaTh COBpeMEHHYIO npodec- | Pazgen 2. Tects1, K0ON-
7. | CHOHANBHYIO METOJOJNOTHIO JUIL IpoBeAeHHs | 'mapoaumamuka U TIOKBHYM,
IKCIIEPHMEHTANBHBIX HCCICIOBAaHUN W WHTEP- | reMOJHHAMHUKA. KOHTpOJBHAs
IpeTalMy UX pe3ybTaToB: TepMmouHaMuKa pa6ora.
OIIK-4yiy.1 3HaTh TEXHUYECKHE BO3MOXXHOCTH | GMOJOTHYECKUX CHCTEM
COBPEMEHHOTO CIIEIHANU3APOBaHHOTO 000- | Pasmen 3. OnTuka. TecTn1, K0JI-
3. PYROBAHHS, METOBI PEIIeHHs 3272 npodec- JIOKBHEYM,
CHOHAIILHOM JIeSTELHOCTH, KOHTpOTBHAS
OIIK-4up2 YMeTh IPUMEHATH COBPEMEHHBIE paGora.
TEXHONOTHH, BKIOYas mudpoBkle, U METOIBL (b, e 4 Voamsupy- || TecThl, Koll-
HCCJIeIoBaHMl B mnpodeccroHambHOM es-
4, HOMICC U3JIYUCHHC. JIOKBUYM,
TENIbHOCTH, MHTEPIIPETHPOBATE MOJydYEeHHBIE
PE3YILTATH, KOHTpOJNBHASA
OIIK-4yp3 Bnagers HaBhikamMu paGoOTHI CO pabota.
CHECHHANM3HPOBAHHBIM O0OpYIOBaHHMEM 1A
peanu3aliy [TOCTaBJICHHBIX 33J1a4 TIpH Mpo-
BEICHUM MCCIENOBaHMHN U pa3paboTKe HOBBIX
TEXHOJIOTUH, B TOM 4uClIe IU(PPOBBIX.
2. IlpuMepHbIi epevYeHb OLEHOYHLIX CPeACTB
Tabauma 2
Ne HaumenoBanue | Kparkas xapakTepucCTHKa OlleHOUHOTO cpen- | I[lpemcrapnenue orne-
OLIEHOYHOTO Cpefi- CTBa HOYHOTO CpEJICTBA B
CTBa horme
1. CpencTBo KOHTPOJA YCBOSHHs y4eOHOro mare-
pyiana TEMEI, pa3jena HiH pasAenoB JUCLMILIH- BoIpock! 1o Te-
HBI, OPraHU30BaHHOE KaK y4eOHOE 3aHATHE B BH- MaM/pa3fenam Juc-
KoJLIOKBHYM Je cobecenoBaHuA IpenofaBarens ¢ ofyuwaro- ITATUTHHED
DIUMHUCH
2. Cucrema craHOapTU3UPOBAHHBIX 33JaHMi, MO3-
BOJIAIONAA aBTOMAaTH3UPOBATH NPOLEAYPY H3Me- ®DOHJ TECTOBBIX H
Teer peHUs YPOBHA 3HaHMH M yMeHH# oOyvaromerocs KOHTPONBHBIX 33/1a-
HAH
3 KonTtponrnas pa- Cpencreo npoBepky YMEHHH IIPUMEHATD [101Y- KoMIjiekT KORTpOIb-
6OTa YECHHEBIC 3HAHUA AJIA pelIcHU 3a4ad OolIpeaeicH- HBIX 3aJIaHAH IO Bapu-
HOrO THIIA IO TEME WK pa3aciay aHTaM
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4. TIEPEYEHb KOHTPOJLHBIX 3AJTAHUI U NTHBbIX MATEPHAJIOB,
HEOBXOMMbBIX VIS ONEHKN 3SHAHUM, YMEHWU, HABBIKOB
M OIIBITA NEATEJBHOCTH

4.1. TunoBble 33/ IaHUS JIJIF TEKYILEro KOHTPOJIS YCIIEBA€MOCTH

dopmupyemMasi KOMIETEHIIUS:

OI1K-4 CriocobeH HcIonb30BaTh B NpodecCUOHANBHOM JesSTeTbHOCTH METOABI pellleHUs 3aaad ©
HCTIONB30BaHHEM COBPEMEHHOro o0OpyINOBaHHS IpH pa3paboTke HOBBIX TEXHOJOTHH M HCIIONB30BATH
COBpPEMEHHYIO NPodeCCHOHABHYK) METOAOIOTHIO A MPOBeIeHH SKCTIEPHMEHTANBHEIX HCCIIEIOBaHHUIA
M MHTEpIIPETaLHH HX PE3yJIbTATOR:

4.1.1. Bonpoch! a1l KOJIJIOKBHYMa
OIIK-4y1.1 3HaTh TEXHHYECKHE BO3MOXKHOCTH COBPEMEHHOIO CIIeLIHaIA3U-
pOBaHHOTO 00OpYAOBaHYUA, METOAB! pellleHHs 3aaa4d NpodecCHOHATBHON NesTeNhb-
HOCTH;
Kakue BEIBI BUCKO3UMETPOR BEI 3HaeTe (MX OCHOBHBIE OTIHYHS)?
Du3ndeckre OCHOBHI 3BYKOBBIX METOZOB MCCIIEJOBAHMS B METUIIMHE.
Wudpazpyk (JacTOTHEIH Anana3oH, ¢puzHueckue cBoiicrea). cTounuku uHppa3sByKa.
Wndpassyk. IIpumenenue nadpas3pyka.
YTo 03HagaeT TEpMUH «1a3ep»?
Yem oTMyaeTCs NazepHOE W3LydeHHE 0T 0OBIYHOrO cBeTa?
IIpuBenuTe OCHOBHEIE CBOMCTBA JIA3EPHOTO U3JIyYEHHS.
IIpuBenuTe KiaccuhMKAIHIO 1a3epPOB.
Kak momy4uTs HHBEpPCHYIO HACEIEHHOCTD YPOBHEH?
10.  OO6BacHHUTE, UTO TAKOE CIIOHTAHHOE M3JTyYeHHE?
I1.  Ob6msacHuTE, YTO TaKOE BHIHYXKIAEHHOE H3IyUYCHHE?
12.  OTiaM4He CHOHTaHHBIX M BBIHYXKICHHEIX IIEPEXOIOB.
13. Pacckaxwure, Ha 9€M OCHOBaH IPUHIUI paGoTEHI Naszepa?
14, O6macHHTe, 9TO O3HAYAET TEPMHH MHBEPCHI HaceIEHHOCTEH»?
15.  OGparHas cBs3b, Kak OHA OCYIUECTBISETCA B Jasepax. PoJb ONTHYECKOTrO pe30HATOpA B
nasepax.
16.  MudpaxpacHoe H3IydeHHUe, €ro nornomieHune. Yistpadguoseropoe usnydenue. Hazosnre
30HEI YIBTPa(HOIETOBOTO H3YYCHHS B 3aBUCHMOCTH OT MX GHOJIOTHYECKOTO JeHCTRHS.
17. Yro Taxoe poTosddekr? 3axons! Gporosddexra Cronerosa. YpasHenue porospdhexra,
[IOJIyYeHHOE DHHINTEHHOM

18.  Pentrenosckoe m3nydenue (onpezneinenue). Crocob molydeHus peHTTEHOBCKOTO H3Iy-
9EHMS.

19.  PamgmoakTuBHOCTB. BHIB! pafioak THBHBIX H3JIyIeHUH. 3aKOH paHOaKTHRHOTO PACIIafa.
20.  JHdozumerpus.

WrRNANE LD =

OIIK-4ypn., YMeTs IPUMEHAT COBPEMEHHEIE TEXHOJIOTHY, BKIIOYad HU(POBEIE, U
METOJIbI HCCIAENOBaHMN B NpO(eCCHOHANBHOMN NesTeNbHOCTH, HHTEPIPETHPOBATE
IIOTyYECHHbBIE PEe3yNbTATHI,

21.  TlpuMmeHeHHe yIbTPa3ByKa B BETEPHHADHH.

22,  Cepnue KaK MEXaHHYECKASA CHCTEMA.

23.  Uem obycnosiieH ero Tepanestudeckuit adpdexr? Uto Takoe Tepmorpadus?
24.  Mertoasl 3amuTH OT HH(}pa3ByKa.



25.  TIlouemy umeHHO TepMUuecKuil 3pdeKT uMeeT CyIeCTBEHHOE 3HAaUCHHE B XapaKTepu-
CTHKE IOBpEXKIeHMS OHONOTHYECKHX TKAHEH, IpH NeHCTBUM M3JIydeH s B KpacHOM u HHdpa-
KpacHOM o6iacTax crexrpa?

26.  Ilepeuncnure rpynmsl 6uonorndeckux 3¢ HexToB, BOSHUKAOIMX 1P BO3EHCTBHH Ja-
3€pPHOI0 M3Iy4eHHU HA OpPraHU3M YelIOBEKa.

27.  TlpuBeaure mpHUMephl NPUMEHEHHUS Ta3€PHOr0 U3IYYCHUS B BETCPUHAPHHU U MEUIIUHE.
28.  Hcnonp3oBaHue B reTMi-HEOHOBOM Jia3epe CMECH ABYX ra3oB - Teus U HeoHa. Poib
KaXJI0TO U3 HUX.

29.  Kaxkue comyrcTByIonHe (pakTophl Ja3epHOro U3IyUeHus Bl 3HAaeTe?

30.  KIIJ rennoBoii mamuHbl. Teopemsr KapHo.

OI'IK-4yj3 Bnagets HaBbIKaMu paboThI CO CIENMATN3UPOBAHHBIM 000PY/I0-
BaHUEM JUI peallM3alliy [TOCTABIICHHBIX 3a/ja4 IIPYU IIPOBEICHUHU MCCIENOBaHUH U
pa3paboTKe HOBBIX TEXHOJOTHUI, B TOM HUCIe HUPOBEHIX.

31.  Prryaru B 6uoMexanuke (BUIBI pRIYATOB, ypaBHEHHE MOMEHTA, IIPHMEPHI PHIYAroB B JKH-
BBIX OpTraHM3Max).

32. Mexannyeckue cBoHcTBa OMoNornyeckux TkaHen (3axon ['yka, BuJs! gedopmanuii,
YIIPYTHE CBOHCTBA pa3IMIHBIX TUIIOB TKAHEH JKHBEIX OPTaHH3MOB).

33.  KoneGanus B 6uodusuke (konedanus Tena 4elIoBeKa, IIEHTP MAacChl, H3MEHEHHe IIeHTpa
MAacChI IPH Pa3IMYHBIX BHAAX JABHXXCHUS).

34.  Buoakycruka. ®uznueckue (00BEKTHBHEIC) XapaKTCPHCTHKH 3BYKa.

35.  buoakyctuxa. Pusznonorundgeckue (CyObeKTHBHBIC) XapaKTEPHCTHKH 3BYKa.

36.  Tpancayxius 3ByKa y MICKOIHTAONIIHX (Ha IPEMEPE CIIYXOBOT'O alapara YeJIoBeKa).
37. TepMoauHaMuuecKue napaMeTpH U npouecchl. IlepBrlii 3aKOH TEpMOAMHAMHEKH.

38.  Bropoii 3aKkoH TepMOaMHAMHKH, HOPMYIHPOBKA U 3aITUCh.

39, TepMoaunaMuueckue 0COOEHHOCTH OMOJIOTHYECKIX CUCTEM.

40.  TlepBoe Hauano TepMOJUHAMHKH B 6Homoruu. 3akoH I'ecca.

41.  Bropoe Hadauo TEPMOJWMHAMUKH B OHMONOrHH, 0COOEHHOCTU TEPMOAUHAMUKH OTKPEITHIX
CHCTEM.

42.  llpmBepeHHOE KOJIHYECTBO TEIOTHL. DHTponus. HepasencTtro Knaysuyca.

4.1.2. TeMmbl KOHTPOJABHBIX paloT JJIsl OlICHKH KOMIIETEH NI
OIK-4 Crioco6GeH HCIOob30BaTh B IPO(ECCHOHANBHON AeSTENBHOCTH Me-
TOJBI PEelleHMs 3a7a4 C HUCIOIb30BaHMEM COBPEMEHHOr0 00OpYyZOBaHMSA IpH pas-
paboTKe HOBBIX TEXHOJNOTHI H HCIIONB30BaTh COBPEMEHHYIO IIPO(QECCHOHANBHYIO
METOHOJIOTHIO IS IIPOBEJIEHMUS dKCIIEPUMEHTAIBHbBIX UCCIEN0BaHUi U HHTEpIIpe-
Tally UX PE3yJITaTOB:
OIIK-4yn.1 3HaTh TeXHUYECKHE BO3MOKHOCTH COBPEMEHHOIO CIIeIHaIt-
3UPOBAHHOTO 0GOPYZOBaHHsS, METONBI PEMICHUs 33/ja4 NpodecCHOHaIb-
HOM NeaTeIbHOCTH,
OIlK-4yp> YMeTh TNpUMEHATh COBPEMEHHBIE TEXHOJIOTHM, BKIHOYas
1M (POBEIE, 1 METOB! MCCIEZOBAHUM B IPOQeCCHOHANBHON AeATENBHO-
CTH, HHTEPIPETHUPOBATH I10TyYCHHBIE PE3YILTATEI;
OITK-4y5.; Bnagers HaBrKaMu paGoTHI CO CHEMaIM3MPOBAHHEIM 000-
PyJOBaHWEM JUIS peaiy3alli¥l IIOCTAaBJICHHBIX 3a1ad IIPHU TMPOBEACHUU
MCCIIENOBAHMI M pa3paboTKe HOBBIX TEXHOJOTHI, B TOM 4ucie IUdpo-
BBIX.



1.
e VYibTpasByK. MeToAb! NOJIy4EeHHE YIbTPa3ByKa.

o IIpu u3MeHEHUH TeMIIEpaTyphl Cpelbl, OKpYXKaloleH MeMOpaHy, Koaq)(pnuuem‘ maddy-
3UH yBeIMuuTcA B 3 pasa. M3MenuTcd 11 mpoHUIIaeMocTh MeMOpaHbl?
2.

e OTtpaxeHHE ¥ MOTJIOIIEHNE YIETPA3BYKOBEIX BOJIH OMOJIOTHYECKAMY TKaHAMH, aKyCTHICCKHIH
umneaadc. [IpuBIMIE IpUMEHEHNS YIBTPa3ByKa B IUArHOCTUKE H JICUCHUH JKABOTHHIX B IIPaK-
THKE BETEPUHAPHOTO Bpaya.

o Konnenrpanus wuonoB kamus (K*) Ha BHemmHell cropoHe MeMGpaHEl COCTaBISET
10 Mo/, Ha BHyTpeHHel cropoHe — 20 Monb/n. M3MeHuTCSA M HOTOK BEIIECTBA Yepe3 MeM-
OpaHy, €ClIM U IPOYMX PABHBIX YCIOBHAX B 4 pa3a yBeNMHHTCH KOHLEHTpAIMs HOHOB KaJIHs
Ha BHEIIHel u BHEYTpeHHell cTopoHe MeMOpaHbI?

3.

e Omenka AeiicTBUS Ha OHONIOTHYECKHE OOBEKTHI EKTPOMATHUTHOTO M3IyYSHHUS Pa3IHMIHBIX
JAaIa3oHoB, ero Gu3nyecKne MeXaHH3MEL.

o Yemy paBHa pa3sHOCTH KOHIEHTpauu#i ¢popMaMua B HauaJbHBIA MOMEHT BpeMEHH, €CIH
IUIOTHOCTH IIOTOKA (opMamMuia depes IIa3MaTHIecKyIo MeMOpaHy TomuHoi 10 HM cocTaBisieT
10,08 Kmoms/M?-c. KosddumuenT auddysun sToro Bemectsa paser 0,7-10 M%/c.

4,

¢ lcnonp3oBaHye JIEKTPOMArHHTHBIX M3JIyUYCHHUI B IPAKTAKE BETEPHHAPHOTO Bpaya.

° Kaxoit mogyns IOHTa cyxoxams gmsoit 0,12 M ¥ mioImagsio NONepeYHoro CeYeHus 2
MM?, eclIi TIOX AeficTBreM cuisl 68,8 H oHo YIUTMHHIIOCH Ha 2,9 MM?
5.

¢ Mexanuyeckue cBoiicTBa OHONOrMYeckUX TKaHel (3akoH ['yka, BHaBI AedopManuii, ypyrue
CBOMCTBa pa3s/IMYHBIX THIIOB TKaHEH XUBEIX OpPraHU3MOB).

° Kako#t mogyns IOnra cyxoxmms mmmHo#H 0,12 M H IIOMAAbI0 HONEPEYHOr0 CeYeH s 2
MM?2, €CJIH IO/ AeHCTBHEM CHJIbI 68,8 H ono ymnmununocs Ha 2,9 Mm?
6.

¢ HcnonrssoBanue 3Hanus GHOGH3IMIECKHX OCOGEHHOCTEH KUBbIX TKAHEH B IIPAKTHKE BETEPH-
HapHOro Bpaya.

. Bo ckonesxo pa3 OTHOCHTENBHOE YATTMHCHHE apTCPHH 6OJIBIIIC YE€M BCHEIL, IIPH OITUHAKO-

BOM HAIPSDKEHWH B HUX, €CJIH MOIYJb YIpyroctd aprepun 5-10* ITa, a MOTYIb yIIPYrocTH BEHBI
pasen 8,5:10° [Ta?

7.

e Hudpassyk Kak OJuH M3 MEXaHH3MOB M3JIydeHHs 3ByKa B MHpE JKHBOTHBIX. BHonornyeckoe
AelicTere HH(Pa3ByKa Ha XUBOTHEIX. McTounuky HH(pa3Byka B IPEpOJE.

o Kaxoe Mexanmieckoe HanmpsuKeHHE B CICHKAX COCYZa BO3HUKAET NIPH CPEIHEM apTepH-

anpHOM AasieHun 11 xIla, ecnm oTHOmIEHHE pajiyca IPOCBETA K TONIIMHE CTEHKH COCYA paB-
HO 67

8.
o Ilpumenenvie uadpasByka B BeTepHHApHA. MeTonp! 3aI0UTEI OT HH(pa3ByKa.
o Kaxas nomyctima MakcuManbHas CHIIA, BEI3BIBAIOIIAs AeOPMALIHIO CXKATHS GeIpeHHoM

KOCTH INTaHTHCTa Maccol 80 Kr, Ipy NOJHATHH UM IITAaHTH, €CU JquaMeTp OenpeHHoM KocTH 30
MM, a JIOIMyCTHMOE HanpshkeHue papao 15-10" [Tau g = 10 m/c2?

9.

¢ Jloxa3aTenbCTBa NPUMEHUMOCTH BTOPOrO 3aKOHA TEPMOJMHAMHUKM K GHocucTeMaM. Teopema
W. Ipuroxuna 1 HapaBIECHHOCTH 3BOJIOIMH OHOCHCTEM.

o Kakas s dexTrBHAs mI0ImaNE TONEPEYHOTO CEUSHHS KOCTH, €C/IH IIPH CKATHH CHIIOH
1800 H Be13s1Baetcs oTHOCHTENBHAS AedopManus 3-10, a MOfys b yIpyrocTs KOCTH paBeH
2:10°T1a?

10.



e MexanusM JeHCTBHS HOHU3UPYIOIIETO H3TyUeHHs Ha *KUBOTHEIX Jlo3uMeTpHs

. Bo CKOJBKO pa3 OTHOCHTEIBHOE YATHHEHHE MBIIIEI GOJBINE, YEM CYXOXKUIH, IIPH
OJHMHAKOBOM HAIIPSDKEHHH B HUX, €CIIM MORyJb ynpyroctd Menmis! 0,9 MIla, a Moayns ynpyro-
ctu cyxoxumus 1,6:10% ITa?

11.
¢ (CHOBHBIC THIIBI PariOMETPHUICCKUX U JOSUMETPHICCKHX HpHGOpOB.
L4 Kakoit TOHYC COCyHa, €CJIA OTHOIICHUE paJinyca IIPOCBETa K TONMHHE CTCHKH COCylla

PaBHO 5, 2 pasHOCTH MEXIY CPSIHAM apTepHAThHEIM JARJICHAEM U HAPYXHBIX TKaHeH papHa 4
kl1a?
12.

e MeToasl KIHHTISCKOTO U na60paTopHoro HCCIICAOBAHUSA ITPU JIYYEBBIX IIOPAXKCHUAX XXHUBOT-
HBIX.

o Kaxkas cuna HeoOxoquMa s pa3pylIeHus MyTeM cxxaTHsa OeApeHHOH KOCTH AHaMETPOM
30 MM, eciM IIpeel IpOUHOCTH KocT paseH 1,4-108 ITa?
13.

e PaspuTHe IpeICTaBlieHHN 0 cTpoeHHH OmoMeMOpaH (OT XKHMBBIX 0 HCKYCCTBEHHBIX); THIIBI
Mojieneit MmeMOpaH, 3HaYUCHHE JaHHBIX 3HAHUM B IPaKTHKE BETEPHHAPHOTO Bpaya.

e OmrTHYecKHe CUJIBI IMH3 paBHsl 5 antp 1 8 antp. Onpenennrte, KakoBbl UX GOKYCHEIE paccTo-
SHUA?

14.

¢ Pazmunble BUAB MOMHHECHeHIHHA. PoTomoMAHECIEHITIA TBEPABIX U XUIKHX Tel. [IpaBuno
Crokca. 3axoH Basuiiona.

o Kaxum OyZeT OTHOCHTEIBHBIN NOKa3aTeNb IPENOMIICHU OBYX CpEJ, €CIIY Yrol MajeHus pa-
BeH 60°, a yrol MeXAY OTpaXXCHHBIM U IIPEIOMIICHHBIM JIydaMH paBeH 90°7?

15.

¢ KBaHTOBEI MeXaHU3M JEOMAUHECIICHIME. bruomomMuHecieHm. JIFOMUHECIIEHTHEIN aHAIU3.

e KakuM OyzieT moKasaTeNp MpeJIOMIICHHS BTOPOH Cpe/ibl OTHOCHTENILHO IEPBOi, €CIH IPH I1e-
pEXOJie CBETA M3 MEPBOM CPEIBI BO BTOPYIO yroi npejiomienus paseH 30°, a yron najeHus B 2
paza Gombie?

16.

o CrekTpanbueli ananus. 3axons: Byrepa u Bepa. Mertox xonopumerpur. ®POTOINMEKTPHICCKUM
KOJIOPHMETP.

J B na6opaTopus Hpu MCCIEIOBAHUM CBOMCTB HMCKYCCTBEHHOH MeMOpaHb OBUIO YCTaHOB-
JIeHO, YTO IOTOK BEIIECTBA CKBO3h MeMOpaHy IUIOmabio 2 KBaApaTHEIX canTuMeTpa paseH 0.02
Moib/c. Paccunraiite koadpuuuent quddy3nn BemecTsa Ui 3T0H MeMOpaHbl, €CH IPAJUEHT
KOHICHTpamuy paseH 10% mons/m* ?

17.

¢ OnTHYecKHe KBaHTOBhIE TeHepaTops! (Nazepsl). Knaccnduxanug. Ousnueckne u Guoaorude-
CKHe CBOHMCTBA J1a3epHOro usnydernus. JlazepHoe H3TydeHHE B OHONOTHYECKUX HUCCIENOBAHUAX,
B MEIUIHE ¥ RETCPUHAPHH.

o UeMy paBHA IUIOTHOCTh NOTOKa (OpMaMuza uepe3 INa3MaTHIeCcKyl0 MeMOpaHy
Characeratophylla Tommuno# 8 uM, ecinu koadduuuent muddy3un 5TOro BEMECTBA COCTABNICT
0,7-10"* M*/c, xoHIeHTpanus GopMaMUA B HA9ANbHEIH MOMEHT BpEMEHH CHapyXH Oblia paBHa
0,2 Mons/M>, a BEyTpH B 10 pa3s Menpie?

18.

o TepMOTMHAMMYECKOE CONpPSDKEHME SK33PTOHMYECKON M SHISProHHYECKOH crajuit Grorpo-
IIECCOB; IPHBECTH IPHMEDEL.

. Haiizute Ko3¢dHIMERT IPOHUNAEMOCTH TUIa3MaTHaecKoit Memb6pansl Mycoplasma s
hopMaMu/Ia, TIpY pasHHLE KOHIEHTPALHil 3TOTO BEMIECTBA BHYTPH U CHApYXH MEMOpaHEI, pas-
ot 0,5-10™ MOJIB/1I, IIOTHOCTE TOTOKA €r0 Yepe3 MeMOpaHy COCTaBIAeT 6 10** Mons-cM/(1-c):

8



4.1.3. TecToBBIE 32aHHA ISl OLEHKH KOMIIeTeHIH

OINIK-4 Cnocoben McHonb30BaTh B MPOGECCHOHANBHOM JEATEILHOCTH Me-
TOJBI PEIIEHHs 3a]a4 C HCIOJIB30BaHHEM COBPEMEHHOTO O00OpYIOBaHHS IPH pas-
paboTKe HOBBIX TEXHONOIHI M HCIIONB30BaTh COBPEMEHHYIO HPO(ECCHOHAILHYIO
METOOJIOTHIO JJI IPOBEIeHUs SKCIIEPUMEHTANBHBIX UCCIEAOBaHUM M UHTEpIpe-
Tallld WX Pe3yNbTaTOB:

OIIK-4y;.1 3HaTh TeXHUYECKHE BO3MOXHOCTH COBPEMEHHOIO CIELUAIM3H-
POBaHHOIO 000PYNOBAHUS, METOBI pellIeHNs 3a/1a4 IPOGECCHOHANBHOM JeaTeNb-
HOCTH;

1. Kakoit moxyns IOHra cyxoxummis mmHoi 0,12 M ¥ IUIOIAJBI0 ONEPEYHOTO CEYEHHS 2

MM?, eclTH nox geiicTereM cuisl 68,8 H omo YAMMHHAIIOCH Ha 2,9 MM?

3,44-10%I1a;

2,4-108 ITa;

1,42-10° I1a;

1,62-108 Ia;

1,25-108 Ia.

Bo CKONBKO pa3 OTHOCHTENBHOE YIMMHEHNE apTepuu GOJbINe, YeM BEHHI, IIPH OJMHAKO-
BOM HANPSOKEHHH B HHX, €CJIH MOZYJIb yupyroctd aprepuu 5-10% ITa, a Monyms ympyrocTs BeHsI
paseH 8,5:10° [Ta?

0,59;

42,5,

3,5;

17;

13,5.

Kakoe Mexanudeckoe HanpspkeHHE B CTEHKaX COCYAa BO3HHKAET MpPH CPETHEM apTepH-

anbHOM AaBinenun 11 xIla, eciu oTHOmERHME pajuyca MpOCBeTa K TONIIUHE CTEHKH COCYIa PaB-
HO 67

NEHDOW >

CmE 0w

1,83 xIla;
66 xIIa;
0,54 xI1a;
17 xI1a;

5 kI1a.

Kakas jpomyctuMa MakcuMalTbHas CHIIA, BbI3BIBAIomas JeopMaItuio cxxaTis GepeHHoi
KOCTH INTaHIHCTa Maccod 80 Kr, pH MOJHATHH HM INTAHTH, eClIM JuaMeTp GeaperHoit koctH 30
MM, a JIONyCTHMOE Hanpsokenue papHo 15-10 TTau g = 10 M/c??

’ 105,175 xH;

800,125 xH;

30,134 xH;

80,723 xH;

92,325 xH.

OnpenenyTs KOMUIECTBO TEIIOTH], IEPENAHHOE CHCTEME IIPH TeMIlepaType 27 IpaaycoB
I_IeJILcnﬂ €CIM NPUBEACHHASA TEIIoTa oKasaack pasuoit O, =30 Jx/K.

FHOUOW»>

U‘.m.U.OPUFP

A. 810 IIx
B. 9000 Ix
C. 1,1 JIx
D. 9 IIx

E. 0.001 JIx



2 o

SISEoYES

[Ipn xakoit TemnepaTtype OBUIO IEPEAHO B CHCTEMY KOJIMYECTBO TEILIOTHI Q=500 Jx,

cIv IpHBeieHHAS TelwioTa pasHa 1 JIx/K?

S00 K
67K
41 K
5,07 K
294K

7. B cucremy ObUI0 nepenaHo KonpuecTBo TemwnoTel O =250 k. CucteMa OpH 3TOM BBIIOJ-
HHJIA HEKOTOPYIO paboty. Onpenenurs M3MEHEHHE BHYTPEHHEH 3HEPTUN CHCTEMEL

moaow»

8.

20 JIx

60 Ix

He n3mensercsa

He xBaTaeT faHHBIX A1 pacdera

250 Tx

B cucremy 65110 nepegano 90 Jix temnotel. OnpenenuTs H3MEHEHNE BHYTPEeHHEH dHep-

I'HH CHCTEMBL, €CJIM CHCTEMA IIPH 3TOM BhoNHMIA padoty A=80 JIx.

monwy»

9.

40 Ix

720 Tx

60 JIx

10 Ix

170 Tx

B cucremy 65110 nepenano 40 Jx TemnoT 1 Hax cucTeMoit Obina copepiena padora 20

Jlx. OnpenenuTs W3MEHEHNE BHYTPEHHEH SJHEPIHH CUCTEMBIL

moaw»>

10.

40 Tx

20 Ix

60 Tx

10 Tx

100 JIx

HaliTy MUHHMAJIGHYIO JUIMHY BOJIHEI B CIIEKTPE TOPMO3HOTO PEHTTCHOBCKOTO M3TydeHHS,

€CIIH HapsUKEHHUE B peHTreHoBcKoi TpyOke U= 2xB?

moO0w >

11.

2.46 M

0.615 am

3.25 aM

0.018 am

9.72 Hm

Kaxoe Hanps:keHue B peHTT€HOBCKOH TpyOke, eCili MUHMMAaJIbHAS JUTHHA BOJIHEI B CIICK-

Tpe peHTreHoBcKoro uanygenus 3.075-10710 m?

MO 0w P

12.

4000 B

0.3782 xB

8 xB

3.18B

16000 B

V3MeHHUTCS M MOTOK PEHTTEHOBCKOrO M3JIyYeHHs, ecld, He MeHsAsd HanpsikeHus, B 10

pa3s YBEIMYUTH CHIIy TOKa B PEHTTCHOBCKOH TpyOKe?

oawy

tTl

13.

He u3Menurcs

Yeemnuures B 100 pa3

Yeennuntes B 10 pa3

VYmensmmtcs B 100 paz

Ymensmutes B 10 pas

MI3MeHHTCS TH MOTOK PEHTTEHOBCKOTO H3IYUEHHUs, €CIH, HE MEHAS CHIIBI TOK, B JIBa pa-

3a YBEJIMYUTE HANPsHKEHHE B PEHTIeHOBCKOM TpyOKke?

10



Mo 0w

HO 0w >

moOwy

moOOw»>

mOnw»> moOowy

mMONwW»>

VYBenuuntcs B 2 pasa
YMmensmmTeo B 4 pasa
He usmenutcs
YBenuuurtes B 4 paza
YMEHBIIHTCA B 2 pa3a

14. V3MeHHWTCs M HOTOK PEHTTEHOBCKOTO H3JIYUEHHMS, €CIIH B 5 pa3 YBENHYUTE HANPSKCHUE

B PEHTre€HOBCKOM TpyOKe ¥ B 5 pa3 YMEHBIIUTE CUITY TOKa?

He m3menutcs
Yeeauuures B 5 pa3
YmMmeHslIuTCA B 5 pas
YBenuuutes B 25 pa3
YMmensmuTed B 25 pa3

15. Haidigute notok peHTreHoBckoro usnydenus npu U = 10 kB, I = 1MA. Anox usrorosnen

u3 Bomsdpama (Z=74, k=10° B').
14 Bt
7,4 mBT
28 kBt
6,25 MBT
2.8 kBt

16. Kaxas cuiia TOKa B PEHTTEHOBCKOM TPyOKe, €CIIH IOTOK PEHTTEHOBCKOTO H3TYIeHHS IIPH
U =20 kB pasen 52 MBT. AHoj M3roToBIeH 13 xenesa (Z=26, k=10° B!).

0,005 A
0,001 A
10 MA
20 MA
2 MA

17. C‘IHTaSI, YTO IIOIJIOIMCHHE PECHTICHOBCKOTO HU3IYYCHHS HE 3aBHCHT OT TOI'O, B KAKOM CO-

COUHCHHH aTOM IIPE/CTABIIEH B BEIIECTBE, OMPEAENNTE, BO CKOJHKO pa3 MaccoBBIi Koad-
¢urment ocnabnenus xoctu Ca3(PO4), Gonpime MaccoBoro xoadhduuuenta ocnabieHus

Boabl H>O7?
354
68
52
345
86

18. Jlns peHTreHOAMAarHOCTMKM MATKHX TKaHed IPHMEHSIOT KOHTPACTHEIE BEIIECTBA,
HANpHMEpP, XEITYyJOK M KUIIEYHHK 3alONHAIT Maccoit cyneara Hatpums BaSOs. Bo
CKOJIBKO pa3 MacCOBBIi koddduuuenTt ocnabiuenus cynbdara Gapus Goblie MaccoBOTO

ko3 dunHeHTa ocIablieHns MIATKUX TKaHeH (BozbI)?

52
354
68
89
345

19. B 100 r tkanu nornomaercs 15-10'" Gerra wactun ¢ smeprueit 1,5:1075 Jx xaxpmas.

OrnpezenuTe MOTTOMEHHYIO 103y H3TyIeHHA.
22,5 - 1073 k/kr
19,6 - 10”2 JDx/xr
4,5 - 1073 /xr
22,5 - 10° Jiw/xr
45 - 107 Dx/xr

11



20. Ompernenute 3KBHBAJCHTHYIO O3y HEHTPOHHOrO M3JIyYEHHs, €CIIH IOMIOIMIEHHAA I03a
pasHa 5 - 102 I'p, a kosdummenT kauecTna 11 HERTPOHOB paBeH 7.

A. 12-103 38
B. 2.7-10% 3B
C. 35-1033m
D. 0.7-103 38
E. 7-10° 38

21. OnpenenuTe NOMIOMIEHHYIO 03y HPOTOHHOTO W3IYYSHHs, €CIM SKBHBAICHTHAA 1032
pasHa 7.28-107 3. Koa¢dunuenT kavecTsa 11 HEHTPOHOB paseH 10.

A.  728-10%Tp
B. 7.28-10*%Ip
C. 0.728:103TIp
D.  282:10?TIp
E. 17.28 102 I'p

22. Tenom maccoi 20 kr B TeueHue 3 yacor 6bina mornomena sueprus 1 Jix. OnpenenuTte
MOIIHOCTD TOTJIOMEHHOM H03HI U3TyIeHHUS.
4.6-10 Br/kr
46 -10”° Br/kr
80 -102 Br/kr
90 -10° Bt/ xr
102 -102 Br/xr

moQwp

OIIK-4yn, YMeTs IpUMEHATh COBpEMEHHbIE TEXHOIOIHH, BKIIOYas NU(POBLIE, U
METOBI UCCIENOBAaHUA B NPOQECCHOHANLHON JeATeIbHOCTH, HHTEPIPETHPOBATD
[IOJTyYEHHbIE PE3YIIbTATHI,

23. Teno maccoit m=75 xr B TeueHHe t=18Y NOTMOTHIO SHEPTHIO MOHM3UPYIOILETO M3JIyde-
Hug E=14 JIx. Paccuuraiite nornomenHyro J103y.
A.0,12 JIx/kr
B.0.50 JIx/xr
C.0,21 Ix/xr
D.0,19 Txx/xr
E.194 JDx/xr
24. Mrimonox Maccoif 25T okazancs B none anbpa-H3nrydyeHus. Ero oprasusM noryotun mo-
panka 10° anbda-gacTri, 3HEPrus KO0 YacTHIEI 0Koo 5 MaB.. OnpeennTe 5KBHBa-
JIEHTHYIO 103y mornomenus. Kosddumuent xauectsa k=20 (3apsn smexrpona 1,6 107
Kun).
500 3s.
2,2- 102 3p.
0,64 3s.
12,53 3B.
. 64+ 10'2 3.

25. Cpennsas MOIIHOCTH SKCIIO3UIIMOHHOM JO3BI OONydYeHHsS B PEHITEHOBCKOM KaOHMHETE
paBHa 610712 Ki/(xr- ). Bpau HaXomuTcs B TEYeHHH JHA 5 YacoB B 3ToM kabumere. Kako-
Ba €ro J103a o0nyyenus 3a 12 pabouux guei?

0.2-10° Kor/kr.

180-108 Kan/xr.

129.6-108 Ki/kr.

5- 1012 Kn/xkr.

0.0077-10°8 Kn/xr.

oowy»

el

moOw»
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26. Bo cxonpko pa3s OTHOCHTENBHOE YIUIMHEHUE KOXH KUBOTA G0JbIIe, YeM KOJLUIarcHa, pu
OJMHAKOBOM HallpsUKEHHH B HUX, €CIIM MOJYJB yIpyrocTy kowiaresa 100 Mlla, a moxynb
ynpyroctd koxu 36 MIla?

2,78,
0,36;
3600;
64;
136.

27. . Kakoe cpeniHee apTepHallbHOE IaBIEHHE, KOTOPOE BEI3LIBACT B CTCHKAX COCYyAa MeXa-
Hu4eckoe Hanpsokerue 60 klla, ecu oTHOIIEHNE pafgryca IpOCBETa K TONIIMHE CTEHKH
cocyia paBHO 47

Moo

A. 56 kl1a;
B. 0,07 xITa;
C. 64 xIla;
D. 240 xI1a;
E. 15 KIIa

28. . Kaxas oTHOCHTENbHAS NonepeyHas Jedopmanus, eciu koapdumueHt ITyaccona paseH
0,3, a oTHOCHTeNbEHAs POAOIbHAs Aedopmanus coctasmia 0,77

A. -3,7,
B. -2,3;
C. -4,3;
D. -0,021;
E. -0,23.

29. K xakoii nnomanu 6s11a nprnoxena cuna 10 H koctw, ecnu otHocuTensHas Aedopma-
1 MBIIE! coctasmia 0,4, a MOAY/IL YIPYTocTH MBIIIE! paseH 10°TIa?

A, 25mM%
B. 250 mm2;
C. 4wmv%

D 0,04 Mm?;

30. Bo cKoJIpKO pa3 OTHOCHTEBHOE YUTHHEHHE CBSI30K KPYIHEIX CYCTABOB GOJIBINE, YeM
KOJUIareHa, Ipy OJHHAKOBOM HaNPsSXKCHHH B HHX, €CJIH MOJYJIb YIIPYTOCTH KojareHa 100
MI]a, a Mmoayns ynpyroctu cesasok 10 MITa?

A. 0,1;
B. 110;
C. 90;
D. 1000;
E. 10.

31. Kaxoe cpeHee apTepHaibHOe TaBIEHHE BEI3BATIO0 B CTEHKAX COCYIa MEXaHHYECKOE
Hanpsokenne 90 xIla, ecnm oTHOMmEHHe paiyca IPOCBETA K TOJIIUHE CTEHKH COCY/IA PaB-
HO 67

0,067 xIla;
84 xIla;
15 xIla;
96 xI1a;
540 xITa

32. Kaxosa 6pU1a IepBOHAYANBHAS JUTMHA MBIIIIEL, €CJIH OTHOCUTENBHAS AedopManus

BCIICICTBHE PacTXKeHHs cocTaBuia 0,4, a KoHeuHad JUIMHA MBIIIIEI paBHa 8,4 cM?

Moo

A. 8 cm;

B. 0,05 cm;
C. 8,8 cm;
D. 6 cMm;

E. 3,36 cM.

13



moaw» moOw»>

mo0w> moaQwy

moOwp

Mmoo W

33. Kakoe abGcontoTHoe ymmHEHHE KOCTH, eciu cuna 200 H momeiicTBoBaia Ha KOCTD OJIH-
HO¥ 14 cM ¥ NIIOIMAIE MONIEPEYHOTO cedeHus 1,4 cM?, a MOYIIb YIPYTOCTH KOCTH paBeH
2:10°T1a?

0,01 cm;
1 cm;
0,5 cm;
1,2 cMm;
1,25 cm.

34. Bo cKoIbKO pa3 OTHOCHTENBHOE YIUIMHEHUE MIAIKHX MBI GOJBIIE, YeM STAcTHHA, npa
OZIHHAKOBOM HANPSDKCHHH B HUX, €CJIM MOAYJI6 ynpyrocTs snactuna 10° I1a, a Moy
YIPYTOCTH IIafKux Mpimr pases 10% ITa?

0,1;
10;
108;
10%
100.
35. Kakoe oTHOmEeHuE pajHyca IIPOCBETa K TOJIIHWHE CTEHKH COCYA, SCIIH TOHYC cocyJa pa-

BeH 60 Ila ipy pasHuIe MEXTY CPeHHM apTEPHAILHBIM JABICHHEM M HAPYIKHBIX TKAHEH
paseH 15 xI1a?

0,25;

45;

75;

900,

4. ,

36. Kakoii cTana MIMHA CyXOXHIHS, HAYaIBHAS IMHA KOTOPOro OLUIA 5 CM, @ OTHOCHTE -
HOE YAJIHHEHHE IIPH €0 pacTsxeHHu cocrasuio 0,247

20,83 cu;
0,048 cmM;
6,2 cMm;
5,24 cM;
4,76 cM.

37. Kaxosa 6pl1a HCXOHAS JUIMHA, €CH a0CONMOTHAA AeopManus KOCTH moJ AeHCTBHEM

cunet 12:10°H Ha 6 MmM?cocTasuna 0,2 oM, a MOIYTIb YIPYTOCTH KOCTH paseH 2+10°TIa?
0,25 cM;
0,2 cm;
4 cm;
2 cMm;
1,25.

38. . Bo cKosBKO pa3 OTHOCHTENBHOE YIJIHHEHHE CYXOXUIUsA OONbIIE, YeM KOCTH, TIPH OfIH-
HAKOBOM HAIPSDKCHHHY B HUX, €CIIH MOAYJIb YIPYTOCTH cyxoxmmus 1,6-108 ITa, a moxyns
ynpyrocta xocth 2-10° ITa?

0,8;
3,2;
12,5;
1,8;
1,4.

39. Kakoe MexaHMYECKOE HANPSHKEHHE BO3HUKAET B CTEHKAX COCY/Ia, €CIIM OTHOLIECHUE pa-
JMyca IPOCBETA K TONIIMHE CTEHKH COCyla PaBHO 3, a Cpe/iHee apTepHAIbHOE JaBJICHAE
pasHO 14 xI1a?

4,7 xI1a;
11 xI1a;
17 klla;

14



D. 17 Kna;
E. 42 xlla

OITK-4yn.3 BnageTs HaBBIKaMy pabOTEI CO CIIEIIHANTU3UPOBaHHAIM 000pYIOBaHIEM
JUIsL pealld3alliy MMOCTaBIEHHBIX 3afad NpU NPOBEIEHUU HCCIEIOBAHWNA M paspa-
60TKe HOBEIX TEXHOJIOTHH, B TOM YHCIIE IIA(PPOBHIX.

40. Kakoe MexaHM4YecKOe HAIPSHKCHUE BO3HUKACT B MEIIIIE, €CJTA OTHOCUTENbHAS Aedopma-
1K BCECTBHE pacTshkeHus cocTasmiua 0,3, a MOIyITb YIIPYTOCTH JIS MBIINI pABEH 9-10°

ITa?
A. 0,003-107 ITa;
B. 2,7°-10°I1a;
C. 30-10° I1a;
D. 8,7-10°Ia;

41. Kaxoit Moxyns HOnra cyxoxumas qiaHoi 0,12 M ¥ mioniagsio nolepevHoro cedeHus 2
MM?, ecid ox AeiicTBreM cuikl 68,8 H oxo YITHHAIOCH Ha 2,9 MM?

A, 3,4410%1Ia;
B. 2,4-10% ITa;

C. 1,42:10° Ila;
D. 1,62:10%IIa;
E 1,25-10% [Ia.

42. Bo CKOJIBKO pa3 OTHOCHTENBHOE YIIMHEHHE apTepUH COJBILE, YeM BEHEI, IIPH OJUHAKO-

BOM HAIIPSDKEHHH B HUX, €CIIA MOJYJIb ypyroctd aptepun 5-10* I1a, a Momyns ynpyrocta
BeHHI paseH 8,5:10° [1a?

A. 0,59;
B. 42,5;
C. 3,5;
D. 17;

43. Kakoe MexaHMYECKOE HAPSHKEHHE B CTEHKAX COCY/a BO3HHKAET TIPH CPEeHEM apTEpH-
anbHOM naieHuy 11 klIla, ecnn oTHOmEHUE pajuyca IPOcBeTa K TOJIHUHE CTCHKH COCya
paBHO 67

1,83 kI1a;
66 xIla;
0,54 xIla;
17 kIla;

5 xIla.

44, Kaxas IOIyCTHMA MaKCHMAaJIbHast CHJIA, BRI3BIBAOIIAS Je(hOpPMAIIHIO CKATH GeapeHHo
KOCTH INTaHTHCTa Maccoi 80 Kr, py MOJHATHHN MM IITAaHTH, €CIi AuameTp OeapeHHo# Ko-
ctu 30 MM, a JOmycTUMOE Hanpsokenue parHo 15-10'[Tam g = 10 M/c??

moOwp>

A. 105,175 xH;
B. 800,125 xH;
C. 30,134 xH;
D. 80,723 xH;
E. 92,325 xH.

45. Kaxas s dexTHBHas IOMAAE MONEPSIHOTO CCYEHHS KOCTH, €CIIM IPH CKATHH CHIION

1800 H BoispiBaeTcs oTHOCHTeNbHas Aedpopmanus 310, a Momyns ynpyrocta kocTu pa-
Ben 2-10°T1a?

A. 600 Mm%
B. 3000 mm2;
C. 3600 mm?;
D. 10800 mm?;

15



E. 1250 M2
46. Bo CKOJIBKO pa3 OTHOCHTENBHOE yUTMHEHHE MBIIIIEI OONIBIIIE, HeM CYXOXKHIIHS, IPH
OJHMHAKOBOM HAIPHKCHUH B HUX, €CIIM MO b ynpyrocTd Menuusl 0,9 MIla, a moxyis
ynpyrocta cyxoxuius 1,6:108 ITa?

A. 180;
B. 144;
C. 56,25;
D. 70;

47. Kakoii ToHyC coCy/ia, €CJIM OTHOIIEHHE pajidyca IIPOCBETa K TONIIMHE CTEHKH COCYId
PaBHO 5, a pa3sHOCTH MEXAY CPEIHUM apTepHAIbHBIM JAaBICHUEM H HAPYXHBIX TKaHeH
paBHa 4 x[la?

A. 1,25 kI1a;
B. 1 xI1a;

C. 9 kIla;

D. 20 K1la;
E. 0,8 xIla

48. Kakas cuia HeoOX0mHMa JUIS paspylIeHHs IyTeM CXKaTHs GeAPEHHON KOCTH JUAMETPOM
30 MM, eciu IpezieN MPOYHOCTH KocTH paren 1,4-108 I1a?

A. 395,64 xH;

B. 420 xH;

C. 21,43 xH,;

D. 467 KH;,

E. 588 xH.

A. Halinyte onTHYecKue CHIIBI TMH3, (OKYCHBIE PACCTOSHUA KOTOPHIX 25 cM 1 50 cMm.

1) 0,04 moTp u 0,02 goTp
2) 4 qoTp u 2 gorp
3) 1 gutp u 2 anTp
4) 4 ogutp u 1 noTp
49. OnTtuueckye CUIBI THH3 paBHEI 5 auTp H § auTp. OnpezennTe, KaKOBH UX (OKYCHEIE
paccTosHus?
D2mul25m
2)20ecMu 12,5 cm
3)2cmu 1,25 cm
$H20mu 12,5m
50. Kakum qomkeH ObITh YroJI HaJeHHs CBETOBOTO JIy4a JUIS TOTO YTOOBI OTPaXXKEHHBIH JIy4
COCTABIIAN ¢ majgaronmM yron 40°,?
1) 20°
2) 50°
3) 40°
4)25°
51. Kakum OymeT OTHOCHTENBHBIN MOKa3aTelb IPeIOMICHHUS ABYX CPEJl, ECIH YToll MaJeHUI
paBeH 60°, a yroJji MeXXIy OTpaXXeHHBIM H MPEJIOMICHHBIM JIydaMH paBeH 90°7?
11,5
2)V2
3)V3
4)1,2
52. Kaxum Oyzmer nokazarensb IpeIOMICHUA BTOPOH Cpellbl OTHOCHTENBHO IIEPBOH, €CIH IIPH
mepexoJie CBETa U3 IMEePBO Cpenbl BO BTOPYIO yroJ npeoMieHus pasel 30°, a yron maze-
HUA B 2 pasa Gornbie?
1) 143
2)V2
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3)15
4)\3

53. B nmaboparopuu IpH HCCIETOBaHHH CBOMCTB MCKYCCTBEHHOM MeMOpaHB! OBUIO YCTAHOB-
JIEHO, 4TO IIOTOK BELIECTBA CKBO3b MEMOpaHYy IIOIMaNbI0 2 KBapaTHBIX CAHTHMETpA pa-
BeH 0.02 monb/c. Paccunraiite xoaduuuent muddy3un BemecTBa A 3TOH MeMOpaHEL,
€CIIi TpaJUeHT KOHIEeHTpanu paBeH 10* Moms/m* ?

108 m¥c

0.005 m%/c.

0.0002 m*/c.

0.01 m%/c.

1073 mM¥c.

54. Yemy paBHa IUIOTHOCTH IIOTOKa (QopMamuia uepe3 IUIA3MaTHYECKyl0 MeMOpaHy
Characeratophylla TommuHo# 8 HM, ecnu xosddunuent auddysuu >TOro BelmecTsa co-
crasnser 0,7-10* m?/c, KOHueHTpaunsI (opMaMuzia B HAYATBHEIA MOMEHT BPEMEHH CHa-
py>xu 6612 paBHa 0,2 Mons/M>, a BHyTpH B 10 pas MeHbIIE?

3,15-10° moms/M%-c
2,02-10* Mons/M>-¢
1,575 Kmoan/m2-¢c
100,5 mMons/M?-C
3,15 Kmome/M?-¢

55. HaiiguTe k03¢ QUIMEHT NPOHAIAEMOCTH IIa3MaTHYECKO MemOpansl Mycoplasma as
dopmamuyia, IpH pasHUIIE KOHIEHTPAIHI 3TOTO BEIECTBA BHYTPH U CHAPYXH MeMOpaHEL,
pasuoit 0,5-10 Mons/n, MAOTHOCTR NMOTOKA €ro uepes MeMGpaHy cocraemser 6-107
MOJb-cM/(J1°C):

moQw»>

A. 4 cm/fc

B. 12 cMm/e

C. 8,5 cM/c

D. 7,5 eMm/c

E. 16 cM/c

52.  UYemy paBHa pasHOCTH KOHIIEHTpauuii (opMaMuia B HAYAILHEI MOMEHT BPEMEHH, €CITH

IUIOTHOCTB ITOTOKa (popMaMuIIa uepes MasMaTHIecKy o MeMGpany TommuHo# 10 HM cocTaBIsIeT
10,08 Kmons/m?-c. Koaq)(bnnnem‘ nuddysun sToro Bemectsa pased 0,710 m¥/c.
F. 0,4 Mons/m>,

G. 1,44 monn/m>2.

H. 3,15 Kmonb/m>2.

L 7.056 Kmons/M2.

J. 0,72 Mons/M2.

53.  Kak u3smMeHHTCA NOTOK BEINECTBa Yepe3 MeMOpaHy, €CllM IPH IPOYMX PaBHEIX YCIOBHSX B
4 pasa yBeIMMHMTCA KOHIICHTPALMs HOHOB Ka/lis Ha BHEIUHEH H BHYTPEHHEH CTOpOHE MeMGpaHbI
Konnenrparmus woro kamus (K') Ha BHemmHeit cTopone MemGpans! coctaiser 10 Mons/i, Ha
BHYTpeHHel cTtopone — 20 Monb/i1,?

He n3menurcs.

VYBemuuutes B 8 pas.

YMeHpIHTCA B 2 pasa.

VBenuuutes B 4 paza.

Ymensmurcs B 1.41 pasa.

IIpu w3MeHeHHH TeMIIEPATyPHI CPEEL, OKpyXaomel MeMGpany, kosbdunuent tuddy-
3HH YBEJIHYATCA B 3 pasa. MI3MeHuTCS T NPOHHUIIAEMOCTE MEMOpaHEI?

YEoOwp

A. Her. Koasddumment nuddysnu He cBs3aH ¢ IPOHHIIAEMOCTHIO MEMOPAHEL.
B Ypesmuures B 3 pasa.

C. VYmensmmures B 1.7 pasa.

D Veenuuutces B 1.7 paza.
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a. TunoBble 3aJIaHUA IS NPOMEKYTOYHOM aTTecTauuu

ITpoMexxyTodYHas aTTecTalys 10 AUCUUIUIMHE OCYHIeCTBIIAeTCS B hopMe 3a-
geTa. 3a4eT CTABMTCA IIO Pe3ylbTaTaM YCIIEIIHOTO NMPOXOXKACHHS TEKyIUeH aTre-
CTAllM{ M AQHAJIK3a [IOJTrOTOBIEHHBIMH CTYAEHTaMM NPaKTHIECKUX paboT, y4acTHs
UX B IUCKYCCHSAX, IIPU 3TOM IIPOBOAUTCS OLIEHKA KOMITETEHITHIA.

Ecnmu pesynerar TeKylleH aTTecTalMy HE yCTpauBaeT CTYAEHTA, TO €My
IPE/ICTOUT CAABATH 3a4Y€T, B IPOIECCEe KOTOPOTO OH JOJDKEH NPOIEMOHCTPHPOBATE
[IepeYrCIIeHHBIE BRI 3HAHUS, YMEHUS U HABBIKH.

DopmupyeMas KOMIIETEHIUA:

OIIK-4 CniocoGeH HCIONB30BaTh B NPOQECCHOHANBHON JEeATeIbHOCTH Me-
TOMBI PEIICHHs 3a/1a4 C UCIONb30BAHMEM COBPEMEHHOTO 00OpYyJOBaHM: MPH pas-
paboTKe HOBBIX TEXHONOTMH M HCIIONB30BAaTh COBPEMEHHYIO NPO(ECCHOHANBHYIO
METOMOJIOTHIO JUIsl NIPOBENEHHS SKCIIEPHMEHTANBHBIX HCCIEOBAHMA M MHTEPIPE-
Tallu¥ UX pe3yNbTaTOB:

OIIK-4yy.1 3HaTh TeXHUYECKHE BOBMOXKHOCTH COBPEMEHHOTO CIIENUAIM3UPOBaH-

HOTO 00OpyHOBaHMS, METOJBI PEIleHHs 3a1a4 NMPOPEeCCHOHANBHON JeATebHO-
CTH;

L. Tpancayknus 3ByKa y MISKONMHTAIOMHUX (Ha IPUMEPE CIIYXOBOTO allapara YeloBeKa).
2. Crpocnue yxa yenopexa. QyHKIMH HApyKHOTO, CPEAHETO M BHYTPEHHETO yXa.

3. CymmocTh OuHaypansHoro adgdexra.

4. Teopus xoxupoBaHu 3ByKa.

5. TaMmmanoMerpus.

6. du3udecKre OCHOBEI 3BYKOBBIX METOJ0B MCCIIEI0OBAHHS B METUIIUHE.

7. Mubpaspyk (4acTOTHEIA quana3oH, Gusnyeckue cBoiictsa). Mcrounukn uadpa3Byka B
NpHpOJIE.

8. Mnudpassyk B npupose. [Ipumenenne uadpasByka. MeToas! 3aiuTh 0T HE(pa3ByKa.
9. VIpTpa3ByK U THIIEP3BYK B IPUPOJIE.

10.  IIpumeHeHue ynpTpa3ByKa B TEXHHKE, HAyKe M MEAUIMHE.

11.  ®umsuyeckue u GUIKONOTHIECKHE XaPAKTEPUCTUKY 3ByKa. JluarpaMma CiIbIIAMOCTH.

Y poBHM HHTEHCHBHOCTH M YPOBHH I'DOMKOCTH 3BYKa, €IMHHUIIB] HX H3MEpeHHA. 3akoH Bebepa-
Dexnepa.

12, VuaprpasByk. Mertoas! nonydenue ynsTpassyka. OTpakeHHe U MOTJIOMIEHHE YITb-
TPa3sBYKOBBIX BOJIH OHOTKaHSAMM, aKyCTHUECKHH uMnenanc. Ousnueckne MEXaHN3MBI B3aUMO-
JICHCTBHUS YJIBTPa3BYKOBBIX BOJH C OHOOTMYECKUMH TKaHAMHU. TepareBTuiaecKoe U Xupyprude-
CKOE IIPUMEHEHHE YIbTPa3BYKa.

13.  VYnprpa3BykoBas guarsoctuka. [[puHIMNEI nony4yeHus n300paXKeHui OPraHoB ¢ HCIOIb-
30BaHHEM YJIbTPa3ByKa.

14.  Oddexr Momnnepa, €ro HCIOIH3ORAHKE I H3MEPEHHS CKOPOCTH KPOBOTOKA.

15.  VpaBrenue beprynnu, ycnoBrue Hepa3pbIBHOCTH CTPYH, PSB! MX MPUMEHUMOCTH UL
OIMCaHMsl KPOBOTOKA.

16.  BA3KOCTB XUAKOCTH, METOAHI €€ onpenenenus. HeI0OTOHOBCKYE M HEHBIOTOHOBCKHE
XKUAKOCTU. Bs3kocTh kpoBu. ®aKTopHl, BIUAIONHE HAa BI3KOCTH KPOBY B OpraHH3MeE.

17.  @opwmyna Ilyaseitns. Pacnpenenenue naBneHus 4 CKOPOCTH KPOBOTOKA IO COCYAMCTOM
CHCTEME.

18.  IlynbcoBble BOJIHEI, MEXaHH3M MX BO3HHKHOBEHHS. CKOPOCTH MyNbCOBOH BOMHEL Dop-
Myna Mosnca-Kopresera. Peructpanus my1eCoBBIX BOMH.
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19.  JlammrapHOe H TypOyneHTHOe TeueHHe xuaxoct. Yncno Peitnonsyca. Ipossienns
TypOyileHTHOCTE] B CEpPIAEYHO-COCYAUCTOM CHCTEME.

20.  Pabota n MOITHOCTH cepAna.

21.  Tox B xuaxocTax. IToABHKHOCT HOHOB. JJIEKTPOIIPOBOIHOCTE 3IEKTPOJIATOB. I ansBa-
Hu3aws. JleueOHbIi anexTpodopes.

22.  Jluarepmus. DNEeKTPOXHUpYprusd. MOHOAKTHBHAS H OMAKTHBHAS METOXUKH. DJIEKTPOTO-
MH H 3NIEKTpoKoaryngius. OOnacTH IpHMEHEHAS HIEKTPOXUPYPTHH.

23.  MecrHas napconBaim3aius. [TapameTprl Bo3aeiicTBIA, ctoco6 mogBeieH s TOKA K I1a-
IUEHTY.

24.  YBY-tepanwus. HenpepHIBHBIH 1 MMITYJIbCHEIH pexxuM. Anmnapartsl Y BU-Te-panuu.

25.  Hanykrorepmus. Muxposonrosas CMB u JIMB-tepanus. KBU-tepamus.

OIIK-4ypn, YMeTh IPUMEHSTH COBPEMEHHbIE TEXHOIOTHH, BKIIFOUas L(POBEIE,
¥ METOJBl MCCIIENOBaHUH B MpodeccHoHaNbHON NeSTeNBHOCTH, HHTEPIPETHPO-
BaTh IONy4YEHHBIE PE3YJILTATEHI;

1. Brodmusuka-3To0...

A. Hayka, H3y4aromas Hanbonee obmmue u GpyHIaMeHTAbHEE 3aKOHOMEPHOCTH, OIIPEIEIISIONIHE
CTPYKTYPY M 3BOIOLHMIO MaTepPHAIBHOTO MHUpa +

b. nayka, usygaromas $usnyeckue ¥ GU3HKO-XHMHYECKHE IPOIECCHI, IPOTEKAIOMHE B KHBEIX
OpraHH3Max, a TaKkKe YIBTPaCTPYKTyPy OHOJIOIrMYECKHX CHCTEM Ha BCEX YPOBHSX OPraHH3Al[MM
JKHBOH MaTEPHH - OT CYOMONIEKYIIIPHOTO B MOJEKYJIAPHOTO /10 KJIETKH ¥ IIEJIOr0 OpraHusMa

B. pasnen BapHallHOHHOH CTATHCTHKH, C MOMOIIBIO METOAOB KOTOPOTO MPOH3BOAAT 06paboTKy
SKCHEPUMEHTANBHEIX JaHHBIX M HaOMocHNUH, a TakKe UIAaHHPOBAHUE KOJIHYECTBEHHBIX JKCIIe-
PHUMEHTOB B OHONOTHYECKUX HCCHIEIOBAHAAX

I'. koMILTEKC OHOTIOTHYECKHX HAYK, H3YYAIOIIIX MEXaHH3MEI XpaHEHH, IEpeNadl U PeATH3AIHH
TeHETHYECKOH HH(OPMAaIKH, CTpoeHHe B QYHKIHH HeperyJspHbIX GHOMOIUMEPOR

2. Ilpu cranuMoHapHOM TEYCHHH JXUIKOCTH JAaBIEHHE... B T€X MECTAX, Ile MEHBIIE CKO-
POCTb TEUEHUS.

A. MMeeT pa3nuvYHOe 3HAYEHHE.

b. MeHbIzE.

B. 6onsure.

I'. uMeeT ogMHAKOBOE 3HAYECHHE.,

3. Ypasaenue bepHynm umeer Bua;

4, IIpy cTanuoHapHOM TEYEHHMH JKUJKOCTH CKOPOCTB... B TEX MECTax, /i€ IUIOaAb IoIe-
pEUHOTO CEYEHH I MEHBIIIE.

A. uMeeT pa3THYHOE 3HAUCHMUE.

b. Menb1e.

B. 6onbe.

I'. iMeeT oAMHAKOBOE 3HAYEHHUE.

5. BriGepute mapameTpel, KOTOphie BXOAAT ¢opmyiny HbioToHa 1is CHIIBI BHYTPEHHETO
TPEHUAL.
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A. I'pazieHT CKOPOCTH, IUTOMAAb B3aUMOICHCTBYIOUX CIOEB, KOG (UIMEHT BA3KOCTH.

B. Paguyc cocyna, pasHoCT JaBieHHHR, K03QOUIMEHT BI3KOCTH, THAPABIHYECKOE COMPOTHBIIE-
HHE.

C. Ilnomazs B3aHMOCHCTBYIOIMX CIOEB, PA3HOCTD NaBIICHHUHN, TOMIIMHA COCY/Id, CKOPOCTE.

D. 'mnpasnuyeckoe CONpOTUBIEHNE, KO3()GUIHEHT BA3KOCTH, CKOPOCTS.

E. PazHocTs faBieHui, paguyc cocyna, CKOpOCTb.

6. Bribepure mapamMeTpsl, KOTOpEIe BXOAAT B GOpMYIIy Mis pacuera uucia Pelinonsica.
A. TInomans B3aUMOAEHCTBYIOMMUX CIIOEB, CKOPOCTH TEUEHHS KHIKOCTH, TIIOTHOCTE JKUIKOCTH,
K03 UIHEHT BAZKOCTH.

B. CKopOCTE TeUeHUs KMAKOCTH, IIOTHOCTh XUAKOCTH, AMaMETP COCyaa, Ko HIHenT BI3Ko-
CTH.

C. I'papueHT CKOPOCTH, INIOTHOCTD JXHAKOCTH, KO3()QUIUEHT BI3KOCTH.
D. CkopocTh TeueHHus XUIKOCTH, PasHOCTh AaBIeHHUI, JuaMeTp cocyna, ATHHA COCYa.
E. I'panuent cKOpOCTH, IIIOTHOCTH JKHAKOCTH, KO3 UIHEHT BA3KOCTH, UAMETP COCYA.

7. UYTo HA3BIBAIOT ITYJILCOBO# BOJHOM?

A. BomHy, pacnpocTpaHsIONIyIocs Mo KPOBEHOCHEIM COCYAaM (apTepusiM, BeHaM H T.1L.) IIpH pa-
OoTe cepaua.

B. PacnpocTpaHstonnyrocs o BeHaM BOJIHY IOBBIIEHHOTO JABICHHS.

C. PacipocTpassiomyiocs o aopTe U apTepHsAM BOJHY NOBBIIEHHOTO NABICHHS, BEI3BAHHYIO
BEIOPOCOM KPOBH H3 JIEBOTO XKEJYA0UKA B IIEPHOJ CHCTOIEL.

D. Pactipoctpanstommyrocs 10 a0pTe i apTepysiM BOJIHY, BEI3BAHHYIO CKOPOCTBIO TEUESHHS KPOBH.

8. Juana3oH JUIMH BOJH BUIUMOIO CBETA..
1. 380 - 760 am

2. 300- 600 aM

3. 500 - 800 um

4. 120-400 aM

5.700 - 1200 aM

9. KocTs npencrasnser coboi ...

1.apMHpOBAaHHBIA KOMIIO3UIMOHHBIA MaTepHal, MONOBHHY 00BeMa KOTOPOrO COCTAaBJISET THI-
POKCHJIATIaTHT, & BTOPYIO IIOJIOBHHY -OpraHMdYeckas (TaBHBIM 00pa3oM KOJUIareH) COeIHHH-
TEJbHO-TKaHeBas OCHOBA;

2.TeTepOreHHYIO TKaHb, COCTOAIIYIO M3 3-X HAIOXKEHHBIX JPYT Ha JApYyra CJIOEB: SMHACPMECA,
JePMEI H TTOJIKOXKHOM KIIETYATKH;

3.COBOKYIIHOCTh MBIIIEYHBIX KJICTOK M BHEKJIETOYHOTO BEINECTBa, COCTOSAIIEr0 M3 KOJUIareHa H
9JI1aCTHHA,

4 BBICOKOIAaCTHYHEIA MaTepual, COCTOSAIMI U3 KOJIIareHa, SIaCTHHA W IIaJKHX MBIIIEYHEIX BO-
JIOKOH;

5. BOTIOKHa KOJIJIareHa, 371acTHHA M OCHOBHOTO BEIECTBA - MATPHUIIBL.

10. OtHOCHUTENBHOM Aedopmarueii Ha3BIBAIOT ...

1. VaMeHeHHe B3aMHOIO IOJIOKEHHS TElT,

2. 3meHenue pa3MepoB U GOpPMEI Tel 1o ASHCTBHEM BHEIIHUX CHI;

3. PasnocTh Mexly KOHEYHFIM ¥ HAa4aIbHBIM 3HAUCHHEM Pa3MEpPOM Tell, Ha KOTOpEIE AeHCTBYIOT
BHEIITHHE CHJIBI; “

4. OtHowmeHMe abcomoTHO! JedopMalui K IepBOHAYaNbHOM AMHHeE;

5.¥rou, Ha KOTOPHIA cMemaeTcs 0JJHa 4acTh Tejla OTHOCHTENLHO JPYTHX €T0 YacTel.

11. SIBNieHNE TEIIONPOBOAHOCTH HMEET MECTO IIPH HAIMIMUHU I'PaIMEHTA ...
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# TeMnepaTypbl

# KOHIIGHTpallu{

# CKOPOCTH CJIOEB XUIKOCTH MM Ta3a
# anexTpHYecKoro 3apsaa

Sowp

12. OKBHIOTEHIHANBHEIE TIOBEPXHOCTH HEKTPHYECKOTO TOJIS AUION IPEACTABIEHE HA PH-

1.
2.
3. #B
4.

5. #n

13. Kaxue w3 nepeurcieHHBIX HIKe IMapaMETPOB OTHOCATCS K OOBEKTHBHBIM XapaKTepH-
CTHKaM 3ByKa?

A. PeBepbepanus, aMIIIATy A, 4acToTa, TEMOP.

B. YacroTa, akyCTHYECKHI CIIEKTD, AMIUIHTY/IA.

C. Yacrora, BEICOTa, aMILTUTY/a, IPOMKOCTB.

D. Tem6p, BBICOTa, aMILTUTYa, [POMKOCTb.

E. AMmmatyna, peBepGeparnys, TemMOp.

14. Bribepure onpenencnue undppassyka.

A. Dto MexaHudecKkue konebanus ¢ 4acToToif Merbe 200,

B. 3710 3nexTpoMarHuTHBIE Konebanus ¢ gactotoit ot 20T no 200000,
C. O1o Mexanmueckue konebanus ¢ yactoroit ot 20k Ko 20000k 1.

D. 3to snexTpoMarHuTHEIE Konebanus ¢ yactotoit oT 20k mo 20000k .
E. 310 Mexanngeckue konebanus ¢ yactotoit Bemme 200000,

15. YT0 NPHHATO CYMTATH HAYANBHEIM YPOBHEM Ha IIKAE HHTEHCHBHOCTH JUIS 3ByKa?
A. 3HaucHME HHTEHCHBHOCTH 3ByKa pasHoe 10-12 Br/m2.

B. 3HaueHne HHTEHCHBHOCTH 3ByKa PaBHOE HYJIIO.

C. 3nauenre HHTEHCHBHOCTH 3BYKa GIIM3KOE K HYITIO.

D. 3naveHre HHTEHCHBHOCTH 3BYKa pasHoe 10 Br/m2.

E. 3nauenne HHTEHCUBHOCTH 3BYKa BEIGMpAETCs IPOH3BOIBHO.

—

6. B xakux equMHMIIAX Ope/ICTaBICHEI JaHHbIE Ha INKAJE TPOMKOCTH?
/M2

‘M2

DOwy

a

.B
.B
.B

®dou

™

17.  Kakoli 1uana3soH 9acTOT COOTBETCTBYET YIIBTPA3BYKY?
A. Huxe 20 T'.
B. 20-20000 I'm.




C. Bemme 20000 I'nx.
D. 100-1000 I'm.
E. Bome 20 I'n.

+
18.  Yerwipe BHzAa paJHOaKTHBHOTO H3NydeHHs Of—, [3 ~, Y — Iy4Yd OTKJIOHSIOTCA B Mar-

HUTHOM IOJIe, MHIYKIHS KOTOPOro HampaBieHa Ha Hac (pHc.). 3 — Jydm OTKIOHSIOTCH B
HaIpaBICHHUH ...

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

19. AKTHBHOCTb PaJIIOaKTHBHOTO Paclajia OlpeNessIeTcs CeAYIomuM oopasoM:
A A=N.e™*

B. A= /1 ° N 0

C. A = —/1 . N o

p, A=4-N;-e™*

E A = ﬂz ° N 0 * eM

20. Kakye ecTh BUBI 3a0IMTHL 0T HOHU3UPYIOLIETO H3TydeHHA?

A. BpemeneM, MaTepHaioM, pacCTOSHHEM.

B. Paccesinuem, BpeMeneM.

C. MatepnanoMm, paccesHUEM, BpEMEHEM, PaCCTOSHHEM.
D. Pactosauem.

21.  VYpaBHeHHE HEpa3pHIBHOCTH HUMEET BUJI;
2 2
pv 1%
A p+— +pgh1=l72+p L+ pgh,
pazt phlSh opan
2.0 F, 8, $; WV,

22. Hanuume BA3KOCTH B XKHKOCTH MPABOJUT K TOMY, YTO DK TEUEHHH XKHIKOCTH II0 Tpybe
MIOCTOSIHHOTO CEUCHHMS AABIICHHUE. .

A. BO BCeX TOUKaX >XHJIKOCTH OAMHAKOBO.

b. yBenuuuBaercs B HAaPaBICHUH €€ TCUCHHS COTJIACHO CIOXKHOW MAaTeMaTHYECKOM 3aBHCHMO-
CTH.

B. yBenuumBaeTcs B HallpaBJICHAN ee TEUECHHA [0 TMHEHHOMY 3aKOHY.

I'. najaeT B HanpaBlIeHUH €€ TEUCHUS 110 JIMHEHHOMY 3aKOHY.

23. Bsibepure napaMeTpsl, KOTopsie BXoaat dopmyny Ilyaseitns.

A. I'paieHT CKOPOCTH, AIHHA cocy/ia, KO3)OUIMEHT BA3KOCTH.

B. Paguyc cocyna, JumiHa cocyna, pa3HOCTh JaBlIeHUH, KOO (HIHUCHT BA3KOCTH.

C. Paguyc cocyna, anuHa cocyja, IUomanb B3anMoIeHCTBYIOIHX CIOEB, KO3hGHUIUEHT BI3KO-
CTH.

D. lnuna cocyna, Iomans B3auMOJICHCTRYIOINX CIOEB, KOA)DUIHUEHT BA3KOCTH.

E. PazHocTs faBlieHUH, IIOTHOCTH KPOBH, JJIHHA cOCya, KO3 QUIIUEHT BA3KOCTH.

24. TlodeMmy KpOBB SBISIETCS HEHHIOTOHOBCKOMU JKHIKOCTBIO?
A. D10 00ycnoBIeHO HaTMYNeM B Helf GOPMEHHBIX 3IEMEHTOB.
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B. 310 ofycnosneno TeM, 9To JIA KPOBH 4HcHo PeiiHoMb/ca IPHHEMAET KPHTHYECKOE 3HAUC-
HHE.

C. 910 o6ycnoBneno GombmuM K03 HUIHEHTOM BI3KOCTH KPOBH.
D. 310 06ycnoBneHo ManeHbKHM K03 (HIHEHTOM BA3KOCTH KPOBH.

25.  Koxa npencrasnser coboi ...

l.apMupoBaHHEIH KOMIIO3WIHOHHBIA MaTepual, MONOBHHY 06heMa KOTOPOrO COCTAaBISIET THI-
POKCHIIAIIaTHT;

2.reTeporeHHyI0 TKaHb, COCTOSINYIO M3 3-X HAOXEHHBIX OPYr Ha ApYTa CIOEB: SIHAEPMHCA,
JIEPMBI B ITOJIKOKHOM KIIETYATKH,

3.COBOKYNHOCTh MBIIIEYHBIX KJICTOK M BHEKJIETOYHOTO BEIIECTBA, COCTOSIIETO H3 KOJUIAreHa
3NIaCTHHA;

4.BBICOKO3ACTUYHEIN MaTepHall, COCTOSIINN U3 KOJIAareHa, 3JacTHHA M TIaJKHX MEIIEYHBIX BO-
JIOKOH;

5. BOIIOKHA KOJIJIareHa, 3MacTHHA H OCHOBHOTO BELIECTBA - MATPHITEL

26.  Ilpomecc BhInENCHHS BEIIECTBA HA 3MEKTPOAAX TPH NMPOTEKAHHH BIEKTPHISCKOTO TOKA
Yepes pacTBOPHI MIIH PACIIaBhI JJIEKTPOJIUTOB:

1 snexrponns 2 3NEeKTPONUT

3 anekTponuTAYECKas qucconuanus 4 pahHHHEpOBaHHE

27.  Smnenne mubdysun xapaKTepu3yeT nepeHoc. ..
A. # Macchbl

B. # nHeprum

C # MMITyJIbCa HATIPABJIEHHOTO JBHXKECHHS
D # 3MEKTPUIECKOro 3apana

28.  Crexnannas npusMa pasnaraer Genmbii cseT. Ha prcyHkax IPEJCTaBIEH XO[ Jydel B
npusmMe. [ IpaBUIbHO OTpaKaeT pealbHBIH X0/ JIydeil PHCYHOK ...
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OIIK-4y1z3 Biianets HaBbIkaMu paGoTEL CO CIIELMAIM3UPOBAHHEIM 0GOPYNOBAHH-
€M A1 pealu3alliil MOCTABJIEHHBIX 3aJad IIPH HPOBEACHUH HCCIIEHOBAaHHH H
pa3paboTKe HOBEIX TEXHOJOTHI, B TOM YKCIIE HU(POBBIX.

29.  Kakue U3 IepeduCICHHBIX HEKE 1APAMETPOB OTHOCATCS K CYOBEKTHBHEIM XapaKTepH-
CTHKaM 3ByKa?

A. Tembp, rpoMKocTh, peBepOeparius.

B. YacrtoTa, rpoMKOCTS, peBepOepanus.

C. BricoTa TOHa, FPOMKOCTB, TeMGD.

D. Bricota T0Ha, rpOMKOCTS, peBepOepanus, yacToTa.
E. AmMnnuryna, Tem6p, yacTora.

30. Kakwe u3 nepeqncieHHEIX TapaMeTpoB BIMAIOT HA TPOMKOCTH 3BYKa?
A. PepepOepanus, BEICOTa TOHA.

B. Yactota, aMmuTyaa.

C. BeicoTta ToHa, aKyCTHYECKHI CLIEKTP.

D. AxycTrdeckuil CIEKTp, aMIUTHTY/1a.

E. AMnmatyna, BEICOTa TOHA, aKYCTHIECKUH CIEKT.

31.  Kaxoe u3 yTBepXKIeHHIl HHXE HENMPABHIbHOE?

A. # Bce nomycTHMBIE MHKPOCOCTOSHHS 3AMKHYTOH CHCTEMEI pARHOBEPOSITHEL

B. # DHTpONKA H30IHPOBAHHOrO TEJIa OCTAETCA TOCTOSHHO.

C. # DHTPONHA Tella B PABHOBECHOM COCTOSHHM MAaKCUMAJIbHA.

D. # DHTponusA ¢ TOYHOCTHIO O [IOCTOSIHHOIO MHOXXHTEJIA paBHa JIorapuMy ducia

JONYCTHMBIX MUKPOCKOIINYECKUX COCTOSHHH Tena.

32.  Buibepure ompezeneHue 3ByKa.

A. O1o MexaHHYeCKHE Kolebanud ¢ yacToToi ot 20I'n no 20000 I'ix.

B. 310 snexTpoMarHuTHLIE KOe6aHus ¢ yacToToit o1 200" mo 200001 .
C. O1o MexaHudeckue Konebanus ¢ yactoroi ot 20k o 20000k 1.

D. Oto 3nexkTpoMaruuTHeIe KoaeOanus ¢ yactoToi ot 20k no 20000k 1.
E. 910 Mexaumueckue xonebanus ¢ yactoroi Bbime 200001 .

33.  Bribepure omnpeneneHue yIbTpa3ByKa.

A. DTO MexaHHYECKHE KoNneOanus ¢ 9acToToi Merpme 201 0.

B. O10 snexTpomarauTHble Konebanus ¢ yactoToit ot 200 o 200001 1.
C. 3ro Mexannueckue Konebanud ¢ yacroron oT 20xkI'y mo 20000k 1.

D. 310 anexrpomarautHeie Kouebanus ¢ yactoroit ot 20kl mo 20000k 1.
E. 910 MexaHnmueckue KojaebaHus ¢ yacToToi Boime 200001 .

34. Kaxoii 3aBHCHMOCTBIO CBA3aHEI MEXY CO00# I'POMKOCTE M HHTEHCHBHOCTE 3ByKa?
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A. Jloraputmuveckoit

B. IIpsamo nponopionansHoi
C. OxcnoHeHIHANBHOH

D. O6paTHo mponopHuoHaNbEHOH
E. ITokazarencHoii.

35, Or Kaxux QU3MYECKUX NAPaMETPOB 3aBHCUT HOPOT CIBIIAMOCTA?
A. OT 9aCTOTHI B MHTEHCHBHOCTH 3BYKOBBIX CHTHAJIOB.

B. Tonbko 0T HHTEHCHBHOCTH 3BYKOBEIX CHIHAJIOB.

C. Or aMIIITY DB 3BYKOBBIX CHTHATIOB.

D. Ot akycTH4ecKoro cekTpa.

E. Tonpko 0T 9acTOTHI 3BYKOBBIX CHTHAJIOB,

36.  Kaxoe u3nydeHHe Ha3bIBAIOT PEHITEHOBCKAM H3TydeHHEM?

A. PeHITCHOBCKHMM H3JTyYeHHEM Ha3BIBAIOT JJEKTPOMATHHTHEIC BOJNHEI C JUIMHOM BONHEI OT 80
10 107MEM.

B. PeHIreHOBCKHM M3IydeHHeM HasbIBAOT NMOTOK 3NIEKTPOHOR, 06IaJai0muX GONBIION SHEprH-
eif;

C. PeHTreHOBCKMM H3JIy4YeHHEM HASBIBAIOT JJIEKTPOMATHHTHEIE BONHEI C JUIMHOM BOJNHEI oT 80
1o 107mMm.

D. PeHTTeHOBCKHM H3ITyHEHHEM Ha3BIBAIOT BOJHEI C JUIMHOM BOJIHEL 0T 80 10 1075M.

E. PeHTreHOBCKUM H3ITy4eHHEM Ha3bIBAIOT IOTOK ANEKTPOHOB C sHeprueii ot 80 go 10-5Ms3B.
37. Bribepure onpeaenenve paaHoakTHBHOCTH?

A. PajiHOaKTHBHOCTEIO Ha3bIBACTCS CAMONPOU3BONIBHEIH PACIIa] aTOMOB MOJIEKYIL.

B. PajynoakTHBHOCTEIO HasbIBaeTCS HHIYIMPOBAHHEIA PacIaj, aTOMHEIX A0ep ¢ UCIYCKaHHEM
JPYTHX SJIEp M JIEMCHTAPHEIX YaCTHI].

C. Pa/moaKTHBHOCTHIO HA3BIBAETCA CAMOIPOH3BOIBHEIA pacmaja HEyCTOMYMBEIX Sep C MCIycC-
KaHHEeM JAPYTHX SIEp H 37€MEHTAPHBIX YaCTHII.

D. PanuoakTHBHOCTEIO HA3HIBAETCSH MHIYIMPOBAHHEIH Pacla aTOMOB H MOJIEKYN ¢ 00pa3oBa-
HUEM JIPYTHX aTOMOB M MOJIEKYIL.

E. PannoakTHBHOCTRIO HA3BIBAETCS CAMONPOH3BOJBHEIH [POLIECC MOHH3ALMK aTOMOB M MOJe-
KyJL.

38. PaguoakTueHOE M3lIydeHHe, KOTOpoe 06TaKaeT OYeHb GONBIION IPOHMKAIOIIEH CIo-
COOHOCTBIO, OTHOCHTENEHO CIAGOH HORM3MPYIOMEH CIOCOGHOCTEIO, He OTKIOHACTCS 3JIEKTpH-
HECKMM N MarHHTHBIM IOJIIMH, HE BEI3BIBACT H3MEHEHHA 3apsia M MACCOBOTO UHCIIa PaciaLaio-
IUXCS AAEP, ABJIAETCS ...

E. O —M3JIy9eHUEM
F. Y—H3JIy4CHHEM
G. B — u3nyuenunem
H. B* — m3nyuennem

39. B Kakux eaMHHIAX H3MEpPAETCS AKTHBHOCTE PaTMoaKTUBHOTO npenapara’?
A. Bexxepens, KiopH, pezepdopa.

B. 3uBepr, pentreH, 63p.

C. Kiopw, peHtrew, 3uBepr.

D. Pesepdopz, 63p, rpeii.

E. Pesepdopn, 63p, peHtres.

40, Kaxoit momyns IOHra cyxoxumms mmusoi 0,12 M # mwiomaso IIOTIEPEYHOTO CECYEHHUA 2
MM2, eciy nox pefictereM cuisl 68,8 H ono yamuumnocs Ha 2,9 MMm?
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F. 3,44-108 I1a ;
G.  2410%1Ia;
H  1,42:10° a;
L 1,62:108 IIa;
I, 1,25-108 Ia.

0. TeMb1 KOHTPOJIBLHBIX paGoT

OIIK-4 CniocobeH HCoB30BaTh B NpohecCHOHANBHOM NesTeNbHOCTH MeTo-
ABL PEINCHKS 3aa9 C HCIOJIb30BaHKEM COBPEMEHHOTO 000pYIOBaHUS [IPH pa3pa-
0OTKe HOBBIX TEXHONOTHH M HCIIONB30BATH COBDEMEHHYIO TPO(ECCHOHATBHYIO
METOMOJIOTHIO /ISl [IPOBEACHUS SKCIIEPUMEHTATIEHBIX HCCIIEM0OBAaHMA U UHTEPIIpe-
TallMM UX Pe3yJIbTaTOB:

OIIK-4yiz.1 3HaTh TEXHUYECKUE BO3MOKHOCTH COBPEMEHHOTO CHIEIHAIU3HPO-
BaHHOTO 00OPYIOBaHMs, METOABI PElIeHHs 3aa4 MPoheCCHOHAIBHOM NeATeIbHO-
CTH;

OIIK-4yyn.2, YMeTh NPAMEHATL COBPEMEHHbIE TEXHOJIOTHH, BKIIIOYAsA mudpo-
BBI€, U METOJBI MCCIICNOBaHUM B IPO(ECCHOHANLHOM NesATeNbHOCTH, MHTEPIPETH-
POBaTh NOJIyYeHHBIE Pe3yIbTaThI,

OIIK-4yn.; Braners HaBBIKaMK paGoTH CO CNENHATM3UPOBAHHEIM obopyto-
BaHMEM M1 peanu3aliy MOCTaBIEHHBIX 3a4a4 [PHU IPOBENCHUH UCCIENOBaHHI U
pa3paboTKe HOBEIX TEXHOJIOTHI, B TOM YHCIIE I{UPPOBEIX.

®I'BOY BO «Cankr-TletepGyprekuii rocy1apcTBeHHbIH YHHBEPCHTET BETEPHHAPHOM Me/IMLIMHBL
Kadenpa neoprannueckoit xumun u 6uodpusHku
Daxy/bTeT BETePUHAPHOH MeTHIIHHEL

KonrponsHas pabora Ne 1

Bapuanr 1
1. Ha peryar peficteyror cuer 18 H u 6 H. Tlneuo nepeoit cuisl 3 cm. Haligure mnedo sTopoit cu-
JIbl, €CIIH PBIYAr YPaBHOBEIICH
2. Kaxkum u3 IByX amIepMeTpOE, a MM b, MOXXHO HauGo/Iee TOYHO U3MEPHTE B aMriepax (A) cuiy

TOKA B 3/IeKTpAdecKoii neru? Oteet obocHyiTe. Onpenenure MokasaHUs aMIEpPMETPOB.

02 °'l4 08"
Wl \
¢} A 0.8,.'
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3. Ha nposoanuk conpotusncaueM R=40 Om nopaercs Hanpsikenre U=80 B. Uemy paBHa cuia
TOK& B IIPOBOJAHHKE?
4. Kaxkoe k0M4eCTBO TEIUIOTHI BBIAEIUTCA NPH KPUCTAITH3ALMH U OXNAXACHHH 0 TEMIIEPATypsI t

20 °C amomunns Maccoit m 80 r, HAXOAALIErOCs NPH TeMIEPaType MIaBleHHs? Y IeNbHAS TEMI0EMKOCTb
amoMuBud ¢=9,2 - 10°2 Lx/(kr*°C), TeMnepatypa nnaeneHus anoMuHus trr=660°C, yaenbHas TeIoTa
[UIaBIeHUA AOMIHES A=3,9 - 1075 Jlx/kr
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5. B xakom ciyuae (cM. puc.) faBneHue OyaeT MeHblue?

OI'BOY BO «Canxr-Tlerepbyprekuii rocy1apcTBEHHBIH YHUBEPCUTET BETEPUHAPHON MEMIMHEI
Kadenpa Heopranuueckoil XuMuu 1 GHOGH3IUKH
®axynbTeT BeTepHHAPHOU MEAULIHHEL

KonrponeHas pabora Ne 1

Bapmuanrt 2
1. Ha prrvar geiicteytor cuibl 13 H 1 3 H. Ilnedo neppoit cunet 3 cm. Haiinure miedo BTopoii cu-
JBl, €CJTH phIYar YpaBHOBEIIEH
2. Kakum 13 IByX aMnepMeTpoB, a Wid b, MOKHO HauGoliee TOYHO U3MEPUTE B amniepax (A) caiy

TOKa B 3/eKTpudeckoit temu? Orser 06ocHyiTe. Onpesenyre Moka3aHUs aMIIepMeT-
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\\\\\\\\ \IM///,,,//
0 8

\\\\\\\\\l lig iy,
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3. ConpotuEenenne cnMpany sneKTpHYeckoro nasiibHuka R=500 Om. [Toa KakuM HanpmKeHueM
paboTaeT Mas/ILHHK, ECITH CHA TOKA B CIIMPANIH NasibHuKa [=0,440 A?

4. Kakoe konnuecTso TernnoTs! Heo6X0HUMO COOBIUTE Jboy Maccoi m 1,5 Kr, HaxonauIeMycs Ipu

Temneparype t —20 °C, 4robs1 HarpeTs €ro 10 TEMIEPATYPbI IUIABIEHUS H IONHOCTEIO PACILIABHTH?
YnensHas TeII0eMKOCTE ba ¢ 2,1 - 1073 Jhk/(kr*°C), Temnepatypa nnaenesus asaa to=0,0 °C,
yAenbHas TeIUIOTA MIaBJaeHus nbaa A=3,33 - 1075 Jhx/kr.

5. B xakom nonoxenuu (cM. puc.) Gpycok Mpou3BOANT HAHOOIbLIEE AaBICHUE?

——f
|

1) 2) 3)
@I'BOY BO «Cankr-TleTepOyprekuit rocyAapcTBEHHBINH YHHBEPCHTET BETEPUHAPHOM MEIMIMHBI

Kadenpa Heopranmueckoii XuMuu 1 Guodpu3rKu
@aKy/IbTET BETEPUHAPHON MEIMIIMHEL

KonTtponbHas pabora Ne 1

Bapuant 3
1. Ha peryar aefictayror cuner 10 H 1 2 H. ITneyo nepsoii cuet 3 cm. Haiinure nineyo BTopoit cn-
JIBl, €CIIH phIYar YPaBHOBEILEH
2. Kakum u3 nByx amnepmeTpoB, a Wi b, MOXHO HauGomee TOYHO H3MEPHTE B ammepax (A) CHity

TOKa B dJIeKTpH4ecKoi nenu? OteeT 06ocHykTe. OnpesienuTe 10Ka3aHus aMIIEPMETPOB.
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3. Bo cxoBKO pa3 CONpOTHBIIEHHE CBUHLIOBOH NPOBOJIOKH GOMBLIE CONPOTHUB/ICHHSA XKENE3HOMH, ec-
M JUTUHBI B TUTOLIAAN TIOTIEPEYHOT0 CEYEH s NMPOBONOK ONMHAKOBHI? (Y AeNBHOE CONPOTHBIEHHE CBUHIA
p1=0,21 Om*MM"2/M, yAenBHOE conpoTHBIeHHE XKejesa p2=0,10 OM*MM” 2/M

4. Ha cxombko n3menutcs Temrepatypa Bogsl 06seMoM V1=300 M1, eCi¥ OHa IOMYUHT BCIO SHEp-
THIO, BEIACTMBLIYIOCH MPH OXJIKIACHHUH JKelle3HOro Gpycka maccoit m2=0,18 kr ot Temneparyps t1=85
"C nio remneparypst t2=15 ‘C? YensHas TemoeMkocTs Boasl ¢1=4,2 - 1073 Jhx/(kr*°C), yaensHas Ten-
JI0eMKOCTB xenesa ¢2=4,6 - 102 Jlx/(kr*°C), miotHocts Boasl p=1,0 - 103 kr/m”™3

5. B kakom ciyuae (cM. puc.) naenenue Gyzer Gonpie?

QI'BOY BO «Cankr-Iletep6yprekuii rocy1apcTBeHHbIH YHHBEPCHTET BETCPHHAPHOMN MEIHLIMHBD
Kadenpa neopranmueckoii Xumuu 1 GHodH3MKH
DaxynbTeT BETEPUHAPHOM MeqVIMHE]

KounrponeHas paGora Ne 1

Bapuanr 4
1. Ha peryar neiictsyror cunbi 1 H u 3 H. TTneqo nepsoit cunst 30 cM. Haiture niedso BTopoit cu-
JIBl, €CJTH PBIYAT YpaBHOBEILCH
2, Kaxum u3 fByX amnepmeTpoB, a Witk b, MOXHO HaHGO/Iee TOYHO H3MEPUTE B aMriepax (A) cuty

TOKa B ANEKTPHIeckoi erm? OTeeT o6ocHyiiTe. Onpeaenure NoKa3aHus aMIIepMETPOB.

1 [ 2 10 20
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3. HmeroTcs nBe MpoBOJIOKH, H3TOTOBIECHHbIE M3 OJHOTO MaTepHalia ¢ OJHHAKOBOM MIOLIAABIO HO-
TiepeyHOro ceveHus. Bo CKONLKO pa3 COMpOTHBIIEHHE IEPBOi IPOBOJIOKH OTIHYAETCS OT COTPOTHBIICHHUS
BTOPO#, ecitu anvHa nepsoit 11=1,0 M, Topoii — 12=0,2 M?
4. Kaxkoe xonu4ecTBO TEMIOTE HEOOXOAUMO COOGIIUTE ONOBY Maccoil m=1,4 Kr, HAXOAALEMYCS
npu Temneparype t=22 °C, 4To6bl HarpeTh ero A0 TEMIEPaTyPhI UIABJIEHHS | NOJIHOCTBHIO PACILIABUTE?
Y penbHas TemnoeMkocTs onosa ¢=250 Jhi/(xr*°C), TeMneparypa miasnenus onosa ti=232 °C, yaens-
Haf TeIUIoTa IUTaBIeHus onora A=6,03 - 104 hi/kr
5. Kakum crioco6oM u3mMeHseTcst BHYTPEHHSA SHEPris MEAHIMHCKOr0 TEPMOMETPA IIPH U3MEPEHUH
TeMueparypoi?

®I'bOY BO «Cankr-Tlerepbyprckuit rocyaapcTBeHHBIM YHUBEPCUTET BETEPHHAPHON MeIHLHHED

Kadenpa Heopranudeckoit xumuu 1 GHoGH3NKH
@axynbTeT BeTEPUHAPHON METUIIMHEI
KonTtponsHas pabora Ne 1
Bapuant 5

1. Ha pervar peiictByrot cunbl 9 H u 3 H. Ineuo nepsoii cunst 15 cM. Haiiure miedo BTopoit cu-
JIbl, €CITH PEIYAr yPaBHOBEIIEH
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2. Kakum u3 1Byx amnepmeTpos, a WM b, MOXHO HauGoNee TOYHO U3MEPHTB B amIiepax (A) cHity
TOKa B 3JieKTpHueckoi uenu? Oteer obocHyiTe. Onpenenure NOKa3aHUs aMIIEPMETPOB.
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3. [Inomany nonepeyHbIX ceveHuit M JTHHB HUXPOMOBOI M JKee3HOM MPOBOJIOK OfHHAKOBEL. Bo
CKOJILKO pa3 COTIPOTHBIICHHE HHXPOMOBOW NPOBOJIOKH OTIHYAETCA OT CONPOTHBIEHHS JKeJIe3HOH NPOBO-
noku? (Y penpHoe conpoTusieHne HUXpoma pl=1,1 Om*MM*2/m, xenesa p2=0,10 Om*MM*2/M)

4. Kakoe k0n14ecTBO TennoThI BRIEMHTCA NPH KPHCTAUTH3ALAN X OXJIKASHHH 10 TEMIIEPATYpPhI
t=25 °C menu Maccoit m=>50 r, HaxomAWeHCS TIPY TeMIIEPaType TaBIeHHs? Y aeapHas TeIUI0EMKOCTb
menu ¢=3,8 - 10°2 ILx/(xkr*°C), Temnepatypa rutasnesus meau tr=1085 °C, ynensHas TEIUIOTA iaBiie-
Hus Megu A=2,1 - 10"5 Jix/xr

5. Tloyemy npu OTCYTCTBUM BETpa IUIAMS CBEYH YCTAHABIMBAETCS BEPTHKAILHO?

5. METOJAYECKHUE MATEPHAJIBL, ONTPEAEJSIOIIMUE
MPOIEAYPbI OHEHUBAHHAS 3HAHWIA, YMEHMI 1 HABBIKOB
H OIBITA JEATEJLHOCTH, XAPAKTEPU3YIOLIUAX TAIIBI
®OPMHPOBAHHUS KOMITETEHI{HIA

Kpurtepuu orieHuBanus 3HaHMH 00YYaIOIMXCS IIPY IPOBE/ICHUH KOJUIOKBHYMA:

e OT™MeTKa «OTJIMIHO» - OGYHAIOIMICSA YETKO BHIPAXKAET CBOIO TOUKY 3DEHHS IO pac-
CMaTpHUBAaEMBIM BONIPOCaM, IIPHBOMISA COOTBETCTBYIOIHME IPUMEPEL

¢ OTMeTKa «X0POO0» - O0YHAIONIHIACS HOMYCKAET OTAETBHBIE TIOTPEIIHOCTH B OTBETE

* OTMeTKa «yIOBJIETBOPHTEIBHO» - OGyUarommitcs 0GHAPYKHBAET po0eJibl B 3HAHHAX
OCHOBHOT'0 y4e0OHOT0 K HOPMaTHBHOTO MAaTepHaIa.

* OTMeTKa «HEYIOBJIETBOPUTEIBHO» - 00YHAIONMHCS OGHAPYKHBAET CYIIECTBEHHEIE
IpOOENbl B 3HAHKSX OCHOBHBIX IOJIOXKECHHH MUCIMIUIMHEI, HEYMEHHE C TIOMOIIBIO [IpenoaaBare-
Jis1 IOJTYYUTH IIPAaBUIBHOE PEIICHHE KOHKPETHOM MPaKkTHYecKOH 3a1aun.

KQI/ITCQHH OlLICHUBAaHUSA 3HAHWH 00 YHaIOMMUXCs TPH MPOBE/ICHUH TECTUPOBAHHS

Pesynerar TecTHpOBaHHUA OLIEHUBAETCA 110 MPOLEHTHOM MIKAIE OLEHKH. Kaxnomy o6y-
HaromeMyCs MpEIaracTcs KOMIUIEKT TECTOBBIX 3alaHuit 13 25 BOIPOCOB:
¢ OT™MeTKa «OTIMYHO» — 25-22 IIPaBHILHBIX OTBETOB.
* OT™MeTKa «X0pOmI0» — 21-18 NpaBUIBHEIX OTBETOB.
* OTMeTKa «yJOBJIETBOPHTENLHO» — 17-13 NpaBHIBHBIX OTBETOB.
e OTMeTKa «HEYA0BIAETBOPUTEIbHO» — MeHee 13 NPaBUIIHBIX OTBETOB
Kprrepuu ollenuBanyis 3HAHW# 06Y9ArOIIHMXCS P MPOBEPKE KOHTPOJIBHBIX DAGOT:
¢ OT™MeTKa «OTIHYHO» - 0603HaYeHa IpobeMa H 060CHOBaHA €& aKTyaJIbHOCTB; CHACNAH
aHaIIM3 Pa3sMYHBIX TOYEK 3PEHHA Ha pAacCMaTPUBAacMYIO IPOOIEMY M JIOTHYHO H3JIOXKEHA Cob-
CTBEHHAS MO3MIS; CHOPMYIUPOBAHE! BEIBOJIBI, TEMA PACKDHITA MONHOCTBIO, BEIIEPKAH 0OBEM;
COOJIONeHEI TpeGOBaHHA K BHCINHEMY O(OPMIEHHIO, OCHOBHBIE TpeGOBAHUA K pedepary BbI-
TIOJIHEHEI
e OTMeTKA «XOpOIO0» - FOYINEHb! HENOYETHL. B YaCTHOCTH, HMEIOTCS HETOYHOCTH B HM3-
JIO’KECHAU MaTepuana; OTCYTCTBYET JIOTHYECKas HOCIEN0BATENbHOCTh B CY)XIEHHUSX; HE BBIAED-
XaH 00bEM pediepara; IMEIOTCA YIYIICHHs B 0GOPMIICHHAH, HMEIOTCA CYIIECTBEHHBIE OTCTYILIC-
Hug oT TpeGoBaHuil K pedepupoBaHmIo.
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* OTMETKA «yAOBJIETBOPATENLHO» - TEMa OCBEIIEHA JIMIIb YACTHYHO; JOMyMEHH! (ak-
THYECKHE OIMOKU B COAEpKaHuM pedepara; OTCYTCTBYIOT BHIBO/bI, TeMa pediepaTa He packphl-
Ta.

e OTMeTKa «HEYNOBJCTBOPHTEIbHO» - 00HAPYKHBAETCSA CYIIECTBEHHOE HENOHMMAHME
npobneMsl MK pedepaT He PEACTABIICH BOBCE.

Kputepuu 3nanuii npH NpoBeieHUH 3a9€T ¢ OI[eHKOI:

*OT™MeTKA «OTJIMYHO» — BHIIOJHEHB! BCE BHMIBI y4eOHOM paGOTEHI, IpefyCMOTPEHHbIE
y4eOHbM manoMm. OOyvaromuiics NEMOHCTPHPYST COOTBETCTBHE 3HAHHE, YMEHHH, HaBBIKOB
IPHBEJICHHEIM B TaONHMNAX MOKa3aTelNsM, ONePHpYeT MPHOOPETEHHBIMH 3HAHMAMH, YMEHUAMH,
HaBbIKAMH, NPUMEHACT UX B CHUTYallUsX MOBEHIMIEHHON CIOXHOCTH. I[Ipu 3TOM MOTYT OBITH 1O-
IyIMEHE HETOYHOCTH, 3aTPyAHEHUS [PU aHAIMTHIECKHX ONEPAlHsX, IIEPEHOCE 3HAHUM B yMe-
HMI Ha HOBBIC, HECTaHIAPTHLIC CHTYAIMH.

* OTMeTKa «XOpPOMIO» — BHIIONHEHE BCE BHIBI y4eGHON paGoThHI, IPEAyCMOTPEHHLIE
y4e6HBIM maHoM. OOyyarommiics IEMOHCTPHPYET COOTBETCTBHE 3HAHHI, yMeHHH, HABBIKOB
NPUBCACHHEIM B TablMIax MOKa3aTe/lAM, ONEPHPYeT NPHOOPETEHHBIMY 3HAHMSAMH, YMEHHIMY,
HaBBIKaMH, IPUMEHSET HX B CTAHAAPTHBIX CATyaluiX. IIpu 3ToM MoryT GBIT ONYIIEHEl HE3HA-
YHTeNbHEIe OMNOKY, HETOYHOCTH, 3aTPYAHEHHS IIPH aHATUTUYECKAX ONEPAIHIX, IIEPEHOCE 3Ha-
HUH 1 yMEHHH HA HOBBIC, HECTAH/IAPTHHIE CATYALlUH.

* OTMeTKa «yI0BJIETBOPHTEILHO» — HE BHIIONHEH ONUWH Wi 6ojlee BUAOB YIebHOH pa-
6OTEHL, HpelyCMOTPEHHBIX y4eOHbIM IU1aHoM. O6yyaronmiics JEMOHCTPHPYET HENONHOE COOT-
BETCTBHE 3HAHUH, YMCHHH, HABBIKOB IPHBEJCHHBIM B TabllMIAX MOKA3aTeNsM, MOIYCKAIOTCS
3HAYHTENbHBIC OIUMOKY, IPOABIAETCA YACTHYHOE OTCYTCTBHE 3HAHUMN, YMEHMH, HABEIKOB TI0 pA-
Ry Tokasarelneii, 00yJaronmiics HCIBITEBACT 3HAUNTEIBHbIE 3aTPYAHCHUS TPH ONEPHPOBAHUH
3HAHUAMM ¥ YMEHHUAMH IIPH UX IEPEHOCE Ha HOBEIE CHTYAIMH. —

¢ OTMETKA «HEyJ0BJICTBOPHTEILHO» — He BHIIONHEHB BUAL yaeOHOM paGoThl, Ipeny-
CMOTPCHHBIC y4eOHBIM IUIAHOM. AEMOHCTPHPYET HENONHOE COOTBETCTBHE 3HAHHM, yMEHHII,
HaBBIKOB IIPUBEJICHHBIM B TabIuIax MoKa3aTeneif, JOMyCKaloTcs 3HAYMTENbHEIE OMHUOKH, IIpo-
ABIIACTCS OTCYTCTBHE 3HAHHUM, YMEHMH, HaBRIKOB N0 GonbIueMy psmy IokasaTelei, oGydaro-
IUACS MCIBITHIBACT 3HAUMTENbHEIE 3aTPYMHEHHS MPH ONEPHPOBAHUM 3HAHMSIMH H YMEHHAMU
IIPH UX IIEpEHOCE HAa HOBBIE CUTYAIIHH.

6. JOCTYIIHOCTDb 1 KAYECTBO OBPA30BAHUS IS JIUIL C OB3

ITpu HeoOX0mMMMOCTH MHBANMAAM M JIMLAM ¢ OrPAaHHYEHHBIMH BO3MOXKHOCTAMH 3710POBBA
IpEOCTaBIAETCA NOMOMHUTENBHOE BPpeM 71 IIOATOTOBKH OTBETA Ha 3aYeTe.

IIpu npoBeneHuMH HmpOLEAYpHl OLCHHBAHWS Pe3yJbTAaTOB O0YYEHMS MHBANUIOB M JIMIL C
OrpaHMYEHHBIMH BO3MOXHOCTAMH 30pOBES MOTYT HCIIONB30BATHCA COOCTBEHHEBIE TEXHUYECKHE
CpelcTBa.

ITponenypa OLEeHMBAHUS PE3yNbTaTOB OOYYEHHS HWHBAIHIOB M JIMI C OrpaHHYEHHBIMHU
BO3MOXKHOCTSMH 3[0POBBS IO QHUCHHUIIIMHE IIpeycMaTpUBAeT MpeAoCTaBleHne HHHOPMAUK B
¢dopMax, afanTHPOBAHHBIX K OTPAHAYEHHSAM HX 310POBBS U BOCIPUSATHA HH(POPMAIUH:

— B IIe4aTHO# hopMe YBEIMUEHHEIM HIpUGTOM,

TS UL ¢ HAPYLICHUSAMH 3PCHHUA:
a H € Hapy P — B (hOpMe 3NMEKTPOHHOTO HOKYMEHTA.

— B nieyaTHoi# dopme,

JIS JIALT C HA CHHAMH CiIyXxa.
H . Py yx — B (bOpMe SJICKTPOHHOTO JOKYMCHTA.

Jins nun ¢ HapyIeHHsIMH OTIOPHO- — B Ile4aTHOH dopMe, anmapara:
JBHUTATENHHOTO armapaTa — B (JopMe 3IEKTPOHHOTO HOKYMEHTA.

HpPI IPOBEACHHUH IIPOHERYPHI OUCHHUBAHHUSA PE3YJIBTATOB 06y‘I€HI/I5I MHBAIHA0B H JNHI C
OIpPaHHYCHHEIMHA BO3MOXKHOCTSMHU 3JIOPOBBA IO JUCITAIIIAHE obOecrieunBaeT BBIOJIHEHHE ClIe-
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AYIOIAX JOMOJHUTENBHBIX TPeOOBAHUN B 3aBHCHMOCTH OT MHIHMBHIYIBHBIX OCOOEHHOCTEH,
o0yyaronuxcs:

a) HHCTPYKI(HS TI0 MOPAIKY NIPOBEAEHUS PO yphl OLICHHBAHUA MPENOCTABIACTCA B J0-
cTynHo#i dopMe (ycTHO, B TUCBMEHHOMH GopMme);

6) moctynHas (opMa IpPeROCTaBICHHS 3alaHiii OIIEHOYHBIX CPECTB (B Ie4aTHOH dopMe,
B IeuaTHOM (popme yBenudeHHHIM mpHbTOM, B HOpME 3NIEKTPOHHOIO JOKYMEHTA, 3aJaHusd 3a-
YHUTHIBAIOTCS NPETIOIaBATENEM);

B) JlocTynHas (opMa IpefOCTaBICHNs OTBETOB Ha 3aJaHus (MCchMEHHO Ha Gymare, Habop
OTBETOB Ha KOMIIBIOTEPE, YCTHO).

[Tpu HeoOXoaMMOCTH [y 00yJalOMUXCs ¢ OTPaHHYCHHBIMU BO3MOXKHOCTAMH 30POBBS 1
HHBATMIOB TIPOLEAYpa OLlEHUBAHHUS pe3yJIbTaTOB 00y4EeHHs 10 AUCHHIIIHHE MOXET IPOBOIUTE-
sl B HECKOJIBKO 3TaIlOB.

[TpoBeneHne MpoIEexypH! OICHUBAHUS Pe3yJIbTATOR 00yUYCHHS HHBAIHIOB U JIUII C OTpaHM-

YCHHBIMH BO3MOXXKHOCTAMH 340POBBA JOIIYCKACTCA ¢ HCIIOJIB30BaHHEM NUCTAaHITHOHHBIX 06pa30-
BaTEILHBIX TEXHOIIOTHH.
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