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1. I[EJIY U 3ATAYM JUCIUILIMHBI

OcHoBHAS HeAb NUCIHIUIHHEL - JOPMHEPOBAHHE Y CTYACHTOB IpPE/CTABICHUH O BaXKHEH-
mux (U3AIECKUX IpOIleccax, IMPOTEKAIOINUX B JKMBBIX OpraHM3Max, OCHOBHBIX NPUHIMIAX H
TEOPETHIECKHX TTONOXKEHHSIX OGHOobM3UKH, IPHOOPETeHHE CTYICHTAMH HABBIKOB 6HO(H3MIecKo-
O MOAXO0AA K KCIEPHMEHTAIBHOMY UCCIENOBAHUIO GHONOTHYECKHX SBICHUM M 3aKOHOMEpPHO-
creii.

T JOCTHKEHHS TOCTARTEeHHOMN el HeoOX0MMMO PEIIMTE CIIEAYIOIIUE 3aAaTM:

--- o0Imeo6pasoBaTeNbHAs 331a4a 3aKI09aeTcd B M3yueHUE 3aKOHOB (M3MKH IpHMEHH-
TENHHO K OHOJIOrHYECKHM 00BEKTaM;

--- OpHKJIafHAs 33]a4a 3aKJIOYaeTCs B OBJAJEHHM METOJaMH N1abopaTOpHBIX HCCIe0Ba-
HHif;

--- CHIEIMABHAS 3a/ada COCTOMT B BEIPaGOTKE YMEHHIA 110 IPUMEHEHHIO 3aKOHOB (DH3HKH
K OHOJIOTHYECKIM O0BEKTAM.

2. IEPEYEHD ILTAHUPYEMBIX PE3VJILTATOB OB YYEHHMS IO TACIIU-
IIIMHE (MOJIYJIIO), COOTHECEHHBIX C INTAHNPYEMBIMH PE3Y JIb-
TATAMHU OCBOEHMS OBPA3OBATEJBHOM IIPOTPAMMEI

B pe3ynsTate OCBOSHHS JTUCIHUILIMEB 0GY4aloMicsa TOTOBHTCA K CIIeYIOIMM BHAAM Jie-
ATETHHOCTH, B COOTBETCTBHH ¢ 0OpasoBaTenbHbM ctagaaproM GI'OC BO 06.03.01 Bronorns,
npoduis broskonorus

Oo6aacTh npodeccHoOHATLHON AeATEILHOCTH:

Twunel 3324 npodecCHOHAIBHOH JIeATEILHOCTH

® HAY4YHO-HCCIIEA0BaTENbCKAs

¢ HAYYHO-IIPOM3BOACTBCHHAA 1 IPOCKTHAS

® OpraHU3alKOHHO-YIIPaBICHYECKAT

® [IeAaroruuecKas

o HH(})OPMAITOHHO-OHOIOTHYECKAS]

KoMnerennun o0y4daomerocs, opMHupyeMbie B pe3yabTaTe 0CBOCHUSA JHCIHIIITHHDI

M3ydenye NUCIUINIMHEL JOIDKHO ¢hOPMHEPOBATE CIEAYIOLINE KOMIETCHIH:

A) o6menpodeccnonansubie komnerennau (OIIK):

OTIK-2 cniocoGHOCTHIO HCIIOJB30BaTh SKOJIOTMYECKYI0 TPaMOTHOCTh | 6a3oBhIe 3HAHKA B
o6nacTH QUINKH, XHMUH, HayK 0 3eMJIe B OHONOTHM B KHU3HEHHBIX CUTYAIHAX; IIPOrHO3HPOBATH
HOCTIEACTBHA CBOEH MpodecCHOHATBHON AeATENPHOCTH, HECTH OTBETCTBEHHOCTD 32 CBOH pelle-
HUS:

OIIK-2.1 mpHMeHSeT IPUHIATE CTPYKTYPHO-(QYHKIIMOHANBHON OpraHH3aluK I U3yde-
HHs OMOJIOTHYECKHX 0OBEKTOB U OLIEHKH COCTOAHMS XKHUBBIX CHCTEM

OIIK-2.2 ucnone3yer HU3HOTOTHYECKHE, IIHTONOTHICCKHE, OHOXMMUYECKHE, ouodusuye-
CK¥ie METOJIBI aHAIM3a [UIT MOHUTOPHHTA U KOPPEKIUH CpeIbl OGHTAHMS KMBBIX 00HEKTOB

OITK-6 criocoGHOCTBIO IPUMEHATE COBPEMEHHBIE SKCIIEPUMEHTAIBHBIE METOAEL PaGOTH €
GHOJIOTHUECKHMH 00BEKTAMH B ITOJIEBHIX H IaGOPATOPHBIX YCIOBHAX, HABLIKH paboTH ¢ COBpeE-
MEHHO# ammapaTrypoi:

OIIK-6.1 Hcrons3yeT B IpodeCCHOHAIBHOM AEATEIPHOCTH OCHOBHEIE 3aKOHBI (H3HKH,
XUMHEH, HayK 0 3emie ¥ OHOJIOrHH

OIIK-6.2 TIpumeHsAeT METOABI MaTEMATHIECKOTO aHAIM3a ¥ MOJCTHPOBAHMS, TCOPETHIC-
CKMX H 9KCIIEPHMEHTATBHBIX HCCIICIOBAHMI

OIIK-6.3 cnocoben mprHoOpeTarh HOBBIE MATEMAaTHYECKHE M €CTCCTBEHHOHAYTHBIC 3HAHMS,
HCIIONE3Yd COBPEMEHHbIE 00pa30BaTeIbHEIE H HHYOPMAIMOHHEIE TEXHOOTHH



3. MECTO JUCIHILJINHLI B CTPYKTYPE OIIOI

Jucnumnna 51.5.14.04 «brodusuka» OTHOCHTCA K MOAYIIIO B1.5.14 «broorus KIeTKn»
Ga3oBo# yacTH yueOHOro.mIaHa QerepansHOTO rocyAapCTBEHHOTO o6pa3oBaTeNnpHOro CTaHaap-
Ta BEICIIEro oGpasoBanus 1o cnenuankaoctd 06.03.01 bronorus, npogmis Bruoskonorus (ypo-
BEHB BBICIIETo 00pa3oBaHus Gakanappyar).

JIMCIHMIIHEA ocBauBaeTcs B 3 ceMecTpe 2 Kypca Ha 0THOM 00yJCHHH.

Jl1s u3ydenns kypca «BHOGM3MKA» B BY3e CTYCHT NOJDKEH 3HATH OCHOBEL anreOpsl, reo-
METPHH ¥ TPUTOHOMETPHH, GHOJIOTHH, 3HATh GOPMYIMPOBKH OCHOBHBIX (u3HYECKHX 3aKOHOB.
VMeTh NPOU3BOJMTH MATEMaTHIECKHE BHIKIAAKHA IPH PEIICHIH du3rdecKiX 3a1a4 U OBITh KOM-
[IeTeHTHEIM B OGIIACTH UTEHHS W HOCTpOcHUs rpadukos dusndecknx mponeccos. [IpeamecTsy-
JOIUMHM MCUMILUIMHAME, Ha KOTOphIX Gasupyercs «bHOGH3HKa», ABIAIOTCA: IIKOJBHBIA Kype
du3MKH, MaTEMAaTHKH 1 GHONOTHH, BBICIIAS MATCMATHKA, BEKTOPHAA anrebpa.

«Buodmsukay ABgeTcs 6a30BBHIM KypCOM M IO3BONAET CTYJACHTaM MONYyIHTH yriyoieH-
HEIE 3HAHHS OCHOBHBIX (DM3HYECKHUX SBICHUH, QyHAaMEHTAIBHBIX 3aKOHOB KJIACCHUECKOH U co-
BpEMEHHOM (u3uKA ¥ 6nO(H3NKY, HABBIKHA U1 YCIICITHOH npodecCHOHATLHOM NeATeNIBHOCTH 1
NIPOAOIKEHUs HPpodecCHOHANTBHOrO 00pa3oBaHys B MArkCTpaType.

JIHCIUIIMAA UMEET TOUKHY MIEPECEUCHHS C TAKMMH TUCIMIUTHHAMY Kak:

1. ®U3UOIIOTHS H 3TOJIOTHA XHBOTHBIX;
2 AHaToOMHS KHUBOTHBIX;

3. TaTonorudyeckas pU3HOIOTH,

4 I'rnena >KUBOTHBIX;

4. OBBEM JUCHUILINHLI “BHOPU3NKA”

4.1. OFBEM JHCIIMILINHBI “BHODPHN3INKA”
JIJI1 OYHOU ©OPMbI OBYUYEHUA

Bup yqe0Hoit padoThI Bcero 1yacos CeM; TP
AymuropHbie 3aHATHS (BCETO) 32 32
B ToM umcre:

Jlexuuu, B TOM 9MCIIE HHTEPAKTHBHEIC
16 16

dbopMeI
ITpaktugeckue 3ansTha (113) 16 16
CamocrosTeabHas paGoTa (Bcero) 40 40
Bua npoMexyTo4HOM aTTeCTaluu

. 3ager 3a4eT
(muddepenimpoBaHHbIH 329€T)
O6mas TPyA0eMKOCTH Jachl / 3a49eT-
HBIE €JUHHUIIE] 7212 72/2
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJI5I CAMOCTOA-
TEJBHOU PABOTBI OBYYAIOIIINXCSA IO AMCHUILIMHE

6.1. MeToau4ecKkue YKA3aHUS JJIsi CAMOCTOSTEILHOMH padoThI

1. Jlemenko, B.I'. Meaumunckas u Guonoradeckas dhusuka. IIpakTukyM [DneKTpOHHEIH
pecypc] : yueGroe mocobue / B.I'. Jlemenxo, I'.K. Mneuy, H.W. Macaposa [u ap.]. — DneKTpoH.
mag. — Murck : Hosoe 3mamme, 2013. — 334 c. —  Pexmm pocty-
na: http://e.lanbook.com/books/element.php?pll_id=64898 (nara obpamenns 17.04.2024)

2. Ilnytaxun I'. A. Buopusuka [DnexrpoHHsHi pecype] : yuebHoe nocobue / Ilmyraxun
I'. A., Komaes A. I'. — Onexrpon. gan. — CII6. : Jlans, 2012. — 240 c¢. — Pexum npocry-
na: http://e.lanbook.com/books/element.php?pl1_id=4048 (nata o6pamenus 17.04.2024)

6.2. JIuTepaTypa sl cCAMOCTOATENLHOI padoTnl
1. Bonskenmreiin, M.B. Buodusuka [DnekTpoHHEL pecype]: ygebHOe mocobue. — DIEKTPOH.
JIaH. — CII6.: Jlans, 2012. — 596 c. — Pexum JOCTY-
ma: http://e.lanbook.com/books/element.php?pll_id=3898 (nata o6pamenus 17.04.2024)
2. Jlemerko, B.I". Meauuuackas u Gaonorageckas ¢usuka [Snexrponnsii pecypcel: / Jlemenko
B.I'., Uneuu I'.K. — Dnekrpon. aan. — Muuck: Hosoe 3nanue, 2014. — 527 ¢. — Pexum no-
cryna: http://e.lanbook.com/books/element.php?pll_id=69096 (nata obpamerus 17.04.2024)
3. Pemm3oB, A.H. Meaununrckas u 6uonorudeckas ¢pusmnka [Tekcr]: yuebnnk / Pemmusos AH. —
4-¢ w3z, ucnp. H nepepad. — I'DO0TAP-Menua — 2012, — 648 c.. m.

7. IEPEYEHL OCHOBHOM H JOIIOJIHUTEJILHON JUTEPATYPBI, HEOBEXO-
TUMOM 111 OCBOEHMSA JUCIUTILIAHBI
a) OCHOBHAM JINTEPATYpa:
1. PemmsoB, A.-H. Meaununackas u Guonorudeckas ¢usmxa [Texcr]: yueOHuk / Pemmsos
AH. — 4-¢ m31., ucnp. u nepepab. — I'DOTAP-Memna — 2012. — 648 c.: mn. (Jlata obpaire-
HuA 17.04.2024)
2. Bonskermreita, M.B. Buodusuka [Dnextponnsiit pecypc}: yaebHoe mocobue. — Oek-
tpon. nman. — CII6.: Jlams, 2012. — 596 ¢ — Pexum pocryna:
http://e.lanbook.com/books/element.php?pl1_id=3898(Mlara o6pamenna 17.04.2024)
3. laxmo, E.A. ®u3pyeckue OCHOBHI IPHMEHEHHS JIa3epOB B MeIHIHHE [DIEKTPOHHBIHA
pecype]: yaebroe mocobue. — IAnekrpon. gan. — Cn6.: HOY UTMO (Cankr-IletepGyprekuii
HaHOHAIBHBIM MCCIIEOBATEIBCKUI YHHBEPCUTET MHGOPMAMOHHEIX TEXHOIOIHH, MCXaHUKH H
OITHKH), 2012. — 129 c. — Pexum JocTyna:
http://e.Janbook.com/books/element.php?pl1_id=43814 (Jlara o6pamenus 17.04.2024)
4. Caumes, I'. M. KondoxanbHas MHKpPOCKONHNS M YIBTPAMHUKPOCKOIHA JKHBOM KIIETKH
[DnexTponnkli pecypc]. — DnekTpoH. gaH. — M.: ®usmarmut, 2011, — 118 ¢. — Pexum no-
cryma: http://e.lanbook.com/books/element.php?pl1_id=5292 (Jlara o6pamenusa 17.04.2024)
0) noMoTHATEIbHAA JUTEpAaTypa:
1. Tpopumona T.H. C6opHuK 3a1a4 10 Kypcy (Gu3uKu ¢ pemenusMy. Yueb. nocobue / Tpodu-
mosa T.H., ITasnosa 3.I". — M.: Beicm. mk., 2008. — 591 c.
2. I'pabosckuii P.1. Kypc ¢usuxu: YueG. nocobue / I'pabosekuit P.1.. — CII6: JIAHD, 2007. —
608 c.
5. Bomekenmreita B.C. C6opHuK 3a1a4 110 o6meMy kypcy ¢msuxu / Bonskenmreiin B.C. - Usp.
9-0e. —M.,, 1976. - 46 c.

8. IEPEYEHH PECYPCOB HHO®OPMAIIMOHHO-TEJJEKOMMYHUKAITMOHHON
CETH (MHTEPHET» HEOEXOJUMALIE JJIsI OCBOEHUA TUCITATLINHBI
JII MOATOTOBKM K NPAKTHYECKHM 3aHATHSAM M BHIIOIHEHHS CAMOCTOATENBHOH paGoThl
CTYAEHTEI MOTYT MCIIONIB30BaTh clexyromue HTepHeT-pecypCrl:
1. https://meduniver.com — Menunuackuit ”HQOPMAIIMOHHEIA CANT.
2. Science - xypHan usgarenscTea American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year



3. Annual Reviews - eKeroaHeie HAYYHEIE 0030pBI -
http://www.annualreviews.org/action/showJournals

http://www.nkj.ru/ - xypran «Hayka 1 XA3Hb» (OTKPBITEI TOCTYIL)
http://www.inauka.ru/ - Hay9HO-TIONYJsIpHas raseTa «M3BecTrs HAyKID» (OTKpPHITHIH
noctym) http://www.science.rw/ - caifr «Hayka B Poccum» (OTKpBITELH JOCTYII)
DJIeKTpOHHO-0N0AN0TeIHbIe CHCTEMbI:

OBC «CITIBI'YBM»
ABC «M3naTenbcTBo «JIaHby
ABC «KoHCYIBTAHT CTY/ICHTAY
Crpasouno-mpaeopas cucreMa «KoHcynbTanTl Loy
VHuBepcuTeTckas uHdopMannonnas cucrema «<POCCHIA»
Hommotekcropas 6a3a nanusix POLPRED.COM
Havunas snekrpornas 6ubmiorexa ELIBRARY.RU
Poccuiickas HaydHas CeTb
SnexkTpoHH0-6ubIHoTeunag cucrema IQlib
0. Basa maHHBIX MEXUIYHADOAHEIX HH/IEKCOB HAYYHOTO IATHPOBAHKS Web of Science
11. TloNHOTEKCTOBAS MEXIMCIMIUIAHAPHAA Ga3a NAHHBIX IO CENBCKOXO3SHCTBCHHBIM H
skonormueckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
12. OneKTpOHHEBIE KHUTH H3JaTeIbCTBA «IMpocnext Hayxu»
http://prospektnauki.ru/ebooks/
13. Komnekmus «Cenpckoe Xo03gicTBO. BeTepuHapusa»  H3IaTeNBCTBA «KBangpo»
http://www.iprbookshop.ru/586.html
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9. METOJIMTYECKHE YKA3AHUS JJIs1 OBYYAIOIIMXCA 11O OCBOEHUIO JHC-
IIATLINHBI

MeTomuueckue peKOMEHAAMH [ CTYACHTOB — 3TO KOMIUIEKC pEeKOMEHaNui 1 pasbsic-

HeHHi, MO3BOJIIONMHEX CTyEHTY ONTHMAIBHBIM 06pa3oM OpraHM30BaTh NPOLECC H3YICHUs AaH-
HOM JUCIUIUINHEIL

CozepaHne METOMHECKIX PEKOMEH/IAIMH, KAk IIPABHJI0, MOXET BKIIOYATE CIC/yIOMYIO HH-

thopmanmro.

« CoBeTH M0 IUIAHAPOBAHMIO H OPTaHM3allMK BPEMEHH, HEOOXOMMOTO Ha U3YUCHHE JUC-

nameEsL. OIMCagye MOCTEA0BAaTeNbHOCTH ASHCTBAN CTY/ICHTA, HIIH «cIleHapHil m3yde-

HUSA JUCIMILIAHEDY.

VTpeHHee BpeMs SBISETCA CaMbIM IUIOJOTBOPHBIM /UL yueGHoit pabotsi (¢ 8 nol4 da-
coB), 3aTeM ToceobeneHHoe Bpems (c16 10 19 yacoB) u BeuepHee BpeMs (¢ 20 1o 24 4acos).
CaMBlil Tpy/IHBIH MaTepHall peKOMEH/IYETCH K H3yYeHHIO B Hadaye Kak/(0ro BpeMEHHOI0 HHICP-
Bayia mocie otasixa. Uepes 1.5 yaca paGoTEl HEOOXOMUM NEPEPLIB (10-15 munyT), gepe3 4 vaca
paGOTBI TMEpEpEIB TOMDKEH cocTaBiATh 1 vac. YacTsro Hay4yHOH OpraHH3alliM TpyAa SBIAETCA
OBJIaJIcHHE TEXHUKO YMCTBEHHOTrO Tpy/Za. B HopMe CTYACHT JHOJDKEH yIACATh y4yeHuIo okono 10
JacoB B JcHb (6 UacoB B By3e, 4 yaca — JioMa).

e PexoMeHpamuu 110 pabore HaJ JEKIMOHHEIM MaTEPHATIOM

TIpy HOATOTOBKE K JICKIIHH CTYJCHTY PEKOMEHIYETCS:

1) mpOCMOTpPETh 3alECH NPEIECTBYIOMEH JSKIHH B BOCCTAHOBUTE B IIAMATH PaHCe
H3yYEHHBIH MaTepualt;

2) IOIE3HO POCMOTPETH | IIPEICTOAIUA MaTepUal OynymieH JIeKIuH;

3) eciu 3a7aHa CaMOCTOATENbHAS MPOPabOTKa OTACTBHbIX ¢parMeHTOB TEMBI IIPOLLION
JIEKIIUM, TO €€ HaJI0 BHIMOIHHTH HE OTKIIA/IBIBAL;

4) ICHXONOTMYECKH HACTPOUTHCS Ha JICKIMIO.

Dra paboTa BKIOYAET JIBa OCHOBHBIX 3Talla: KOHCIIEKTHPOBAHHUE JEeKIUA ¥ TOCIeayIo-
IyIo paboTy Haf JEKIMOHHEIM MaTEPHAJIOM.

7



TTox KOHCTIEKTHPOBAHKEM NOAPA3yMEBAIOT COCTABICHHE KOHCIIEKTA, T.€. KPATKOTrO ITHCh-
MEHHOTO H3JI0XKEHUS COJIEpKaHUS Yero-ubo (YCTHOrO BBICTYINIEHHUS — PEUH, JIEKIHH, JOKIana
U T.I. WII IACBMEHHOT'O HCTOYHUKA — JIOKYMEHTA, CTaThH, KHUIH H T.IL.).

Metoauka paGOTEI IpH KOHCIEKTAPOBAHHHU YCTHBIX BEICTYIUICHHH 3HAYHTENHHO OTIIMYa-
€TCs OT METOAUKH PabOTHI IPH KOHCHEKTHPOBAHUM TCHMEHHBIX HCTOUYHHUKOB.

KoncnexTipys nmucbMEHHBIE MCTOYHHMKH, CTYAEHT HMEET BO3MOXXHOCTH HEOJHOKPATHO
IPOYUTATE HYXHBIH OTPHIBOK TEKCTa, TOPa3MBICTUThL HAll HAM, BEIAEIUTh OCHOBHBIE MEBICIIU aB-
TOpa, KpaTko chopMyIMpOBaTh MX, a 3aTeM 3anucarh. [Ipy Heo6x0AMMOCTH OH MOXET OTMETUTH
¥ CBOE OTHOIIEHME K 3TOH Touke 3penud. Ciymas xe JEeKIHIO, CTyJeHT O0NBHIyI0 9acTh KOM-
IUleKca YKa3aHHBIX BBIMIE palboT JOKEH OTKIAABIBATh Ha JIPyroe BpEeMs, CTPEMACH MCHIONB30-
BaTh KaXIyI0 MUHYTY Ha 3allUCh JIEKIIWH, a HE HA €€ OCMBICIICHHE — JUII 3TOT0 YXKe HE 0CTaeTCs
BpeMeHH. [103ToMy npu KOHCIEKTHPOBAaHHMH JIEKIIHH PEKOMEHAYETCS Ha KaXKAOH CTpaHMIE OT-
JIEIIATH OIS IS MOCNIEAYIOUINX 3aMucei B JOIMOMHEHNE K KOHCIIEKTY.

3amncaB JEKIHIO WM COCTABHB €€ KOHCIIEKT, HE CIICAYET OCTaBIATH paboTy Hak JICKIH-
OHHBIM MAaTEpHAIIOM JI0 Haydana IOATOTOBKH Kk 3adeTy. HyxXHo mpopenars kak MOXKHO paHbIIe TY
paboTy, KOTOpas CONPOBOXKAAET KOHCIEKTUPOBaHHE NHUCEMEHHEIX HCTOYHHUKOB M KOTOPYIO HE
yZaJIoch cAenaTh BO BpeMs 3alMCH JIEKIUH, - IPOYECTh CBOM 3allMCH, paciudpoBaB OTAENbHEIC
COKpaILEHUs, IPOaHaTU3UPOBATh TEKCT, YCTAHOBUTH JIOTUYECKHE CBA3M MEXAY €T0 31EMEHTAMH,
B psJie CIIydaeB IIOKa3aTh UX rpaduduecKH, BBIICIUTH IVIaBHBIE MBICIIH, OTMETHTD BOIIPOCHL, Tpe-
Oyromue JONOMHUTENbHOM 00pabOTKH, B YaCTHOCTH, KOHCY/ILTAIIIH [IPENOaBaTEs.

Ilpu pabore Hax TEKCTOM JIEKIHU CTYICHTY HE00X0AUMO 0OpaTHTh 0co00e BHIMaHHUE Ha
IpoOJIeMHEIE BOMIPOCHI, NOCTABJIEHHEIE MIpeNo/iaBaTelieM NpH YTEHUM JIEKIUH, a TaKKe Ha €ro
33JlaHus B PEKOMEHIAIHH.

Jlis xaXxmoit ieKnuy, NpakTHYSCKOro 3aHATUA U 1abopaTopHO# paboTH MPUBOILATCA HO-
Mep, TeMa, MEPEeYeHb paccMaTpHBAaEMBIX BOIPOCOB, 00BEM B YacaxX U CCBUIKH Ha PEKOMEHJye-
MyIo naTeparypy. g 3aHATHil, MPOBOAUMEIX B HHTEPAKTUBHEIX (opMax, HOJDKHA YKa3bIBaThCA
MX OpraHM3alioOHHAasA (opMa: KOMIBIOTEpHAs CHMYJIALUA, JA€NoBas MM poJieBas Hrpa, pazbop
KOHKPETHOH CHTYaITUH # T.J.

* PexoMmeHIanuy no NOATOTOBKE K NPAaKTHYECKHM 3aHATHAM.

IpakTHuyeckue (CEMUHAPCKHE) 3aHATHS COCTABIIOT BAXKHYIO 4acTh mpodeccHoHambHOH
HOATOTOBKH CTYJAeHTOB. OCHOBHAs LENb IPOBEJCHHS IIPaKTHYECKUX (CEMHUHAPCKHX) 3aHATHH -
¢dbopMEpOBaHKE Yy CTYACHTOB aHAIHTHYECKOr0, TBOPYECKOTO MEIIUIECHHUS IIyTeM NpHOOpETEHHA
MPaKTAYECKHX HABHIKOB. Tak K€ MPaKTHYECKHe 3aHATHS IIPOBOAATCS C LENBIO YITyOleHus ’
3aKpeIUICHHA 3HAHWi, MOJyYeHHEIX Ha JIEKIHAX M B IPOIECCE CaMOCTOATENbHOIH paboTHl Han
HOPMAaTHBHBEIMH JOKyMeHTaMH, yieOHo# U HaydHOH ymTeparypoil. IIpu moAroToske k IpaKTH-
YEeCKOMY 3aHATHIO JUIA CTYACHTOB HEOOXOAMMO H3Yy4YHTh WM IOBTOPHTH TECOPETHUECKUH MaTe-
pHaJ 1o 3a0aHHOH TeMe.

IIpu moAroToBKE K MpakTHYECKOMY 3aHATHIO CTYACHTY PEKOMEHYeTCA IPUIEPXKUBATHCS
CJIEYIOMIETO AITOPUTMa; ,

1) o3HaKOMHTCA € IIIAHOM NPEACTOAIIETO 3aHATHS;

2) npopaboTaTh JIMTEPATYpHBIE HCTOYHHKH, KOTOpPEIE OBUIM pPeKOMEHAOBAHBEI M O3HAKO-
MUTBCSI ¢ BBOAHBIMHA 3aMEUaHUSIMM K COOTBETCTBYIOIIUM pa3ieiiaM.

MeTtoanyeckue yKa3aHHsA K HNpaKTHYECKHM (CEMHHApCKUM) 3aHATHAM IO JHCIUILIMHE
Hapsxy ¢ paboueil nporpaMMoii u rpagukoM y4eGHOro mporuecca OTHOCATCA K METOTHYECKHM
JIOKyMEHTaM, OIpeJeII0MHIM YPOBEHb OpraHH3aliy H KadecTBa 00pa3oBaTEIbHOIO IIPOLIECCa.

ConeprkaHre MPaKTHYECKHX (CeMHHApPCKUX) 3aHATHI QurcupyeTca B pabounx ydeOHBIX
nporpaMMmax JUCIHILIHH B pazaenax «IlepedeHb TeM NPaKTHYECKUX (CEMHHAPCKUX) 3aHATHIIY.

Baxueiinre#t cocrapnsroineit 1o60# GopMbI IPaKTUYECKUX 3aHATUHH SBILIOTCS 3aJaHUs.
OcHoBa B 3afaHHU - IPHMEpP, KOTOPEIi pa3bUpaeTcs ¢ MO3HIHI TEOPHM, Pa3sBUTOM B JIEKIUHU.
Kax npaBmuiio, 0cHOBHOE BHUMaHHE YAEIAETCA HOPMHEPOBAHHIO KOHKPETHBIX YMEHHH, HAaBLIKOB,
YTO H ONpEAENAeT COJEPIKaHUe AEATELHOCTH CTYJECHTOB - pPelleHHe 3a/ad, 1abopaTopHEIE pa-
OOTHI, YTOYHECHHE KaTeropHii ¥ NMOHATHIl HayKH, ABIMIOMIUXCA NPEAIOCHUIKOW IIPaBHIBHOTO
MBIILICHAS B PEYH.



IpaxTHueckue (CEMUHAPCKHE) 3aHATAS BEITONHMAOT CACAYIONHE 3a/1atH-

- CTUMYJIHPYIOT PEryJIsIpHO€ H3Y9YCHHE peKOMEHIYeMOli TUTEPaTYPHL, a TAKKe BHAMA-
TeJILHOE OTHOIIIEHME K JIEKIMOHHOMY KYpCY,;

- 3aKpEIUIAIOT 3HAHWS, NONyYEHHbIE B NPOIECCE JEKIHOHHOTO o0y4eHHS H CaMOCTOS-
TeNLHOM paGoTH! HAMl JIUTEPATYPOi;

- paciHpsoT 06BEM IIPOoPECCHOHATBHO 3HAUMMBIX 3HAHHI, YMEHHH, HABLIKOB;

- TIO3ROJIIOT IPOBEPHTH TPABAIBHOCT PaHee MOy YeHHBIX 3HAHHAH;

- IPHBHBAIOT HABBIKH CAMOCTOSATENFHOTO MEIILIEHNS, YCTHOrO BRICTYIUICHHA,

- CIIOCOBCTBYIOT CBOGOIHOMY OIIEPHPOBAHHIO TEPMUHOIOTHEH;

- IPENOCTARISIOT HPENOABATENO BOSMOIKHOCTS CHCTEMATHIECKH KOHTPOINPOBATE ypo-
BEHBb CaMOCTOSTEIbHOM pabOoTEI CTYAECHTOB.

MeToauYecKre yKa3aHHs K MPAKTHIECKAM (CEMHHApPCKUM H NaGopaTOPHEIX) 3aHATHAM
[0 MUCIUIUIAHE JODKHE! ObITh OPHEHTHPOBAHBI HA COBPEMEHHEIC YCIOBHA X03HCTBOBAHNA,
IEACTBYIONIME HOPMATHBHEIE JOKYMEHTHI, IEPEOBbIC TCXHONOIHH, Ha HOCNEAHAE JOCTIKEHHI
HAyKH, TEXHUKH ¥ PAKTHKM, HA COBPEMEHHBIC TPEJCTABICHHA O TEX MM MHBIX ABNIEHHAX, U3Y-
yaeMoil JeHCTBHTEIHLHOCTH.

IpakTEueckue (1aGopaTopHbie paGoThI) COCTABIIOT BRXKHYIO 4aCTh npohecCHOHATBHOM
IOATOTOBKH CTyIeHTOB. OHH HAIpPABIEHH! HA SKCIEPUMECHTATEHOE NOATBEPIKACHHE TEOPETHHC
CKMX TOJIOXEHHH 1 GOopMUpOBaHHe YIEOHBIX H MPOQEeCCHOHANBHEIX MPAKTAECKUX yMEHHH.

BEHITIONHEHHE CTY/CHTAMH Jab0PaTOPHO-NPAKTHYECKEX PabOT HANPABIEHO Ha:

- 0606IIeH e, CHCTEMATH3AIHIO, YIIYOIeH e, 3aKPEIUICHHE TIOTYIEHHbIX TCOPETAICCKIX
3HAHMH 110 KOHKPETHBIM TeMaM JHCITUILINH,

- opMHpOBaHTe HEOGXOMUMEIX NPOeCCHOHATBHEIX yMeHUH B HaBEIKOB,

JIMCIMILUTHHEL, IO KOTOPHIM INIAHKPYIOTCA naGopaTopHBIe pabOTH H HX 00BEMBI, OTIpeie-
AsroTCsA paGouuMH YIeOHBIME ITaHAMH.

MeTtonuyecKHe YKasaHUd MO0 IPOBEACHUIO MPAaKTHICCKUX (nabopaTopHBIX paboT) paspa-
6aTHIBAIOTCA Ha CPOK JeHCTBUS paboueil yueGHOU NporpaMMbl H BKIOHAIOT:

- 3arjiaBie, B KOTOPOM YKa3bIBaeTcs BUJ PaGoOTHI (naGoparopHas), e¢ NMOPAAKOBBIH HO-
Mep, 00BEM B 9acaX M HAWMEHOBAHHE;

- 1eNb paboTEL;

- OpeZIMET U COAepkaHune paGoTsy,

- 060pyI0BaHKE, TEXHUIECKHE CPECTBA, HHCTPYMCHT;

- opsoK (TOCIe(0BaTENFHOCTE) BBITONHCHHL paboThI;

- IpaBWJIa TEXHUKH (€30MacHOCTH U OXPaHbl TPyAa 1O JaHHOM paborte (1o HEoOx0MMO-
CTH);

- o6mue TipaBmwia K ohopMICHHIO paboTEL;

- KOHTPOJBHBIE BOIPOCHL,

- 3aJIaHug;

- CIIACOK JIATEPATYpHI (TI0 HEOOXOMMOCTH).

¢ Pa3bacHeHUs 10 TOBOAY paboThl ¢ KOHTPOJIBHO-TECTOBRIMA MaTepHalaMM IO Kypey,
peKOMEH/alllHK [0 BEITOJIHCHHIO JOMAITHIX 3aJJaHuH.

TecTHpOBAHHE - 9TO NPOREPKA, KOTOPAs MO3BOJIAET, BEIIONHHE CIICIHATLHO rogobpaH-
HEI HAGOp TECTOB, OIPECHUTE: COOTBETCTBYET IIH PEanbHO NOJIYEHHBIH Pe3yNbTaT OXHujae-
MOMY YCBOGHHIO IpPOTpaMMbL. TecT — 3T0 BBIIOJHEHHE OIPEICTICHHBIX ycnoBuit U JelicTBHi,
HEOGXOMUMBIX UIS TIPOBEPKH pabOTHI TECTHPYEMOH QYHKIHM WM €€ JacTH. Ha xaxupIii BOIIpoC
110 TECIMIUTAHE HEOGXOMMO IIPAaBHIBHO OTBETHTh, BHIOPAB OJMH BapUAHT.

10. BOCIINTATEJIIBHAS PABOTA
B paMkax peanu3anMH JUCHMIUMHBI IIPOBOJMTCS —BOCIMTATENbHAA pabora LA
$OPMHPOBAHHS COBPEMEHHOrO HAYYHOrO MHPOBO33PCHHA M CHCTEMEL 6a30BHIX II€HHOCTEH,
(opMHEPOBAHES ¥ PA3BUTHS TyXOBHO-HPaBCTBEHHEIX, TPaXIAHCKO-TIATPHOTHYECKIX [IEHHOCTEH,
CHCTEMEL SCTETHUECKHX ¥ 3THUECKMX 3HAHWi ¥ IEHHOCTEH, yCTAHOBOK TOJNEPAHTHOIO CO3HAHMA
» obmecTBe, (OPMHpOBaHKMS y CTYIEHTOB HOTPEOHOCTH K TPyAy Kak IepBOil KM3HEHHOH
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HEOOXOMMOCTH, BBICHICH IEHHOCTH M IJIABHOMY CIIOCO0Y MOCTHIKCHHS JKH3HEHHOTO ycIexa,
JUIs OCO3HAHMs CONMATbHOM 3HAYMMOCTH cBoel Oyaymeit mpodeccuu.

11. IEPEYEHDb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTIOJIL3YEMBIX ITPH
OCYHIECTBJEHHNHA OBPA3OBATEJIBHOTI'O ITIPOIIECCA
B y4ebnOM mporecce mo AMCHUILIHHE IPEXYyCMOTPEHO HCIONb30BaHKEe HHPOPMAIHOHHEIX
TEXHOJIOTHI:

v BeJICHHE MIPAKTHIECKUX 3aHATHH ¢ MCIIOIB30BaHUEM MYIETUMEANA; °

v MHTEPaKTHBHBIE TEXHOJOTHM (IIpOBEICHHE JHATIOrOB, KOJUIEKTHBHOE OOCYXKICHHE pa3-
JAYHBIX MTOJXO0JOB K PEIICHHUIO TOH WM HHOM Y4eOHO-IPOheCCHOHAIBHOM 3a/1a4H);

v B3aUMOZCHCTBHE C 00YJAIOIMMMHUCA IOCPEACTBOM 3JIEKTPOHHOM IOYTHI,

v COBMeCTHasI pab6oTra B OnekTpoHHOH HHGOPMAIMOHHO-00pa30BaTeBHOM Ccpele

CII6I'YBM: https://spbgavm.ru/academyv/eios

11.1. TexHOJIOTHY HCKYCCTBEHHOI'0 HHTEIJIEKTA

JInsg mOATOTOBKM K IPAKTHYECKUM 3aHATHSAM M BBIIONHEHHS CAMOCTOSTENIBHOM paboTHI
CTYIEHTEI MOT'YT UCIONb30BaTh HCKYCCTBEHHBIH HHTEILIEKT.

HckyccTBEHHEINT HHTENNIEKT — KOMIUIEKC TEXHOJIOTHUECKHX PEINCHHM, ITO3BOJISIOIMMA
HMHUTHPOBATL KOTHUTHBHBIE (QYHKIIMH YesIoBeKa (BIUIIOYas caMoo0ydeHHe U TIOUCK pelleHuit 6e3
3apaHee 3aJlaHHOTO aJrOpUTMa) H MOJYdYaTh IIPH BHIIOJNHEHUA KOHKPETHBIX 3a1ad Pe3yJIbTarH,
COIIOCTABHUMEIE, KAK MHHHMYM, C pe3yJbTaTaMH HHTEJUICKTYAIBHOM IEATEIHHOCTH YEJIOBEKA.
KoMmmmekc  TEXHONOTMYECKMX  pelleHWit  BKIOYaeT B cebd  HHPOpMAIHOHHO-
KOMMYHHKAIlMOHHYIO HHOPACTPYKTYpy, IporpaMMHoe obecIieueHue (B TOM YKCIIE METOJE! Ma-
NIMHHOTO 00y4YeHHS), MPOLECCH U CEPBUCH 0 06paboTKe JaHHBIX W MOHMCKY pemeHuit (Ykas
IIpesunenta Poccniickoit ®enepanuu ot 10 okradpsa 2019 r. Ne 490 «O pa3BuTHH HCKYCCTBEH-
Horo uHTennekTa B Poccuiickoii @enepanuny).

JlaHHbLi MOIynE HaneneH Ha GopMHpOBaHHE KOMIETEHINH B chepe HCKYCCTBEHHOTO HH-~
TEIUIEKTA, IO3BOJISIOUMX BBITYCKHMKAM HCIONB30BaTh H pa3padaThiBaTh OTAENLHEIE METOJLI H
TEXHOJIOTHH € YYaCTHEM HCKYyCCTBEHHOTO HHTEIUIEKTa, MO0 BIANETh METOJOTIOTHYECKUMH ac-
IeKTaMM KMCIOJIB30BaHHS ¥ pa3paboTK METOAOB M TEXHOJOTHI ¢ UCIIOIF30BaHHEM HCKYCCTBEH-
HOTO HHTEJUIEKTA M YCIEIIHO IPHMEHATh UX B CBOCH JEATENBHOCTH, BIIAJAETH BCEMH KOMIICTEH-
IUAMH, CBA3aHHEIMH C PYKOBOJICTBOM KOMILIEKCHBIMH PEIICHASAMH 10 HCIIONMB30BAHHUIO B pa3pa-
6OTKe CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTA, B TaKkke 061anaTh Ksamudukamnueii B chepe ympas-
JICHHS MPOEKTaMH U PYKOBOACTBOM KOJUIEKTHBOM pa3paboOTIHKOB.

Ilpu 3TOM B 9acTH MCHONB30BAHUA CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa 00pa3oOBaTEIbHAS
IporpaMma JHO/DKHa obecrednBaTh (OPMHUpPOBaHHE KOMIIETEHIHE IO PEINCHHIO TaKHMX 3ajady,
KaK IJIaHHPOBaHHE, IIPOTHO3NPOBAaHNUE U IPHHATHE pEeIICHHUI, aBTOMATH3ANS PYTHHHEIX IIPOU3-
BOJICTBEHHBIX OIEPAllHii, HCIIONBF30BaHUE AaBTOHOMHOTO HHTEIJUIEKTYyaIbHOTO OOOpYJOBaHHS H
POoOOTOTEXHHUECKHUX KOMIUIEKCOB, HHTEIUIEKTYIbHBIX CHCTEM YIIPABJIEHHS JIOTHCTHKOM, IOBEI-
IeHHe O€30IIaCHOCTH COTPYAHHUKOB IIPH BHITOTHEHHH IPOU3BOACTBEHHEIX H GM3HEC-TIPOLECCOB,
IIOBBIIIEHHE JIOSUTBHOCTH M yOBIETBOPEHHOCTH NOTpeOHTENEH, ONTHMU3aIM npolecca moabo-
pa i 0o6y4eHns KaZpoB HA OCHOBE MPUMEHEHHS METOJJOB MALIMHHOTO 00YUeHHs, HeHPOCETEBHIX
MOZIeNIEH ¥ METOJIOB, CKBO3HBIX IM(POBHIX CYyOTEXHONOTHIT HCKYCCTBEHHOT'O MHTEIUIEKTA 1 JIp.

B gactu pa3paGoTKH cCHCTEM HMCKYCCTBEHHOTO MHTEJUIEKTa oOpa3zoBaTellbHasA Iporpamma
JomkHa obecriednBaTh (GOPMHUPOBaHHAE KOMIICTEHIMI B OONACTIAX pa3palOTKH M IPOrpaMMHOM
peanu3anyy anropuTMOB; UCCISAOBaHUH arOPUTMOB M MaTeMaTHYECKAX METOJIOB; pa3paboTku
IPOrpaMMHBIX ¥ TEXHOJOTHYECKHX PEIIeHHU; METOJIOB H TeXHOJIOrnil cOopa, XpaHeHus U o0pa-
OOTKM JaHHBIX; Pa3pabOTKU CHEMUATM3UPOBAHHOTO AIapaTHOTO OOeCIeueHus; MOATOTOBKH
KBATMGUIMPOBAHHEIX KaJpoB B 00AaCTH MCKYCCTBEHHOTO HHTEIUIEKTa HA OCHOBE METOOB Ma-
IIMHHOTO 00yYEHHs, HeHPOCETEBBIX MOAENEH U METOAOB, CKBO3HBIX HU(POBLIX CyOTEXHOIOTHIA
HCKyCCTBEHHOI'O HHTEJUIEKTA U JIp.

TexHONOrMM MCKYCCTBEHHOTO HMHTEJUICKTA HMCIONB3YIOTCA Ha STalle HM3JI0KCHHS HOBOTO
CoZlep>KaHHUs 110 TEME M €r0 3aKpeIUICHHS Yepe3 CHCTEMY IIPOOIEeMHEIX BOIPOCOB HO TeME, J0-
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NONHHATEbHBIX YTOTHAIOMMX HPOGIEMHBIX BONPOCOB H BHINONHEHHE MPOGIEMHBIX 3a/[aHUM.
JIONONHHTENBHEIM METOAMYECKHM IIOAX0IOM ABJIAETCA MCIOJIB30BAHHE MOJIENH (IEPEBEPHYTOC
oGyueHne», KOTAA yUallhecs CaMOCTOATENBHO M3Y4aloT TCOPETHICCKHH MaTepuall 0Ma, a Ha
ypoKe MEPEXofaT K ero obcyxaenuo B opmare GpoHTANBHON GecelEl M 3aKPEIVICHHIO 1epe3
peleH e 33124 B MUKpOrpynmnax (1o 4-8 4enoBek).

Tlpy OpraHH3aLMH 3AHATHI MOJYIb CHCKYCCTBEHHBIH HHTEILIEKT» JIOJDKSH GBITH BKIFOUCH
B Ka)KI0€ IPAKTHYECKOE 3aHATHE, YTO 3HAYMTENBHO MOBBICHT HX 3(()EKTHBHOCTS, 0COGEHHO B
yacTH 06CYX/IeHH YUeGHOro MaTepHala, CaMOCTOSTENEHO OCBOCHHOIO 00y4aronmMes joMa ¢
IIOMOIIBIO HHTEPHET PecypcoB. PexoMeHAyercs, 9roOsl B 00CYXKICHHN NPUHAIN y4acThe BCe
obydqaromuecs.

TlepeueHn pecypcoB C CETH HHTEPHET:

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

2. - BBenenme B  MammHHOe  OOy4eHHME  OT
https://stepik.org/course/4852/promo

© 3, Cnemuanmzanys MamuaHOe 06ydeHre B aHATN3 JaHHBIX OT «MOCKOBCKHHA (HH3UKOTEX-

rueckuit mECTHTYT» hitps:/ru.coursera.org/specializations/machine-learning-dataanalysis
4. TInardopMa INg HpoBeeRns copeBHOBaHui o Data Science hitps:/www.kag gle.com

«Bioinformatic Institute»

11.2. IlporpaMmMHoOe oOecneuecHuE
IlepeueHs JNNEH3HOHAOTO H CBOGOAHO PACIPOCTPAHAEMOr0 NPOrpaMMHOro oGecresieH s,
B TOM YHCJI€ 0Te4eCTBEHHOr0 MPOHU3BOACTBA

[ Ne | HasBamue pekoMeHJIyeMbIX 110 pa3genam H Te- JInnen3us
/1 | MaM nporpaMMEl TEXHUYECKHX M KOMITBIOTEP-
HEIX CPEJICTB 00yuEHHA
1 | MS PowerPoint 67580828
2 | LibreOffice cBoboaHoe [10
3 | OC Anst O6pa3zoBanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynsrantllmoc 503/KJI
7 | Android OC csoboxuoe 1O

11. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOUMAS JUISI OCYIMECTB-
JIEHUSI OBPA3OBATEJILHOI'O ITPOLECCA ITO TUCIUATLINHE

aoM 5) VuebGHas ayauTOpHS
JUIs TIpOBeACHHs 3aHATHH ce-
MHAHapCKOro THIIA, IPYIIIOBBIX
M HMHIUBHAYyAIBHBIX KOHCYNb-
Talui, TEKyIEero KOHTPOId H
IPOMEXYTOYHOH aTTeCTalliH

Hanmvenosanue | Hammenosanme cmenuaib- | OCHAIMEHHOCTH CHENHATLHBIX IIOMETe-
AUCIUILIAHBI HBIX IIOMeleHNii 1 MoMenmie- | HUii M HOMEIEHHi JJIA CAMOCTOATE/Ib-
(MopyJist), HH I CAMOCTOATEIBHOH ) Hoii paGoThI

NpPaKTHK B CO- paboThI

OTBETCTBHM €

yueOHBIM ILIA-

HOM

b1.5.14.04 103 (196084, r. Canxr- | Creyuarusuposannas mebenb: DapThl,
Buodusnka Ilerepbypr, yn. UepHurosckasd, | CTyiIbs, TabypeTrl, y4eGHas NOCKa, MYyJIb-

TUMeuitHOe 000pYAOBaHHKE.

Jlabopamopnoe obopyoosanue U
yuebuvie mamepuansl: PpeQpaKTOMETPEI,
IMonapuMeTpsl,  Jasepel, KAIOPHMCTPHI,
aGOpaTOPHEIE CTOJIBI M BUHTOBBIE TaGype-
TBI, L[BETHBIE H HeHTpaJbHBIC CTEKIa-
QUIBTPEL, INTAHTCHIMPKYIH, MHKPOMET-
DB, ILIAKaTHI IO Pa3fiellaM aHATOMHH.

104 (196084, r. Cankr-
IeTepOypr, yi. UepHHroBcKad,

Cneyuanusuposéannas mebensb:  TapThl,
CTyJbs, TaOypeThl, ydJeOHas HOCKa, MyJib-
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IoM 5) VuyeGHas ayauTopus
JUid TpOBEACHUS 3aHATHH ce-
MHHApPCKOr0 TUIIa, IPYNIOBHIX
U WHIUBUAYAIBHBIX KOHCYIb-
TalUd, TEKYIEro KOHTPOId H
IIPOMEXYTOYHOH arTecTalud

TAMeAniHOEe 000pyAOBaHHE.
Jlabopamoproe o6opydoeanue u yuebuvle
mamepuanvl. pedpakrtoMerpsl, llomspu-
METpEL, JIa3epEl, KaTOpHUMETpHl, J1abopa-
TOPHBIE CTONBI H BHHTOBHIE TaOypeTHl,
IBETHEIE W  HeHTpambHBEIE  CTEKIa-
GUIALTPEI, INTAaHTEHOUPKYIH, MHKPOMET-
pBl, INTAKATHI 110 pa3/iesiaM aHaTOMHH.

105 (196084, r. Canxr-
ITerepOypr, yin. YUepaurosckad,
IoM 5) VYueOHas ayautopus
IUIs TIPOBEACHUS 3aHATHH Cce-
MHHApCKOT0 THIIA, TPYNIIIOBBIX
¥ HHAMBHUAYAIHHBIX KOHCYJIb-
Tanui, TEKymero KOHTPOIS U
MPOMEXYTOUHOH aTTecTaluu

Creyuanusupoeannas mebenv:  TNapTH,
CTyJNIbs, TaOypeThl, ydeOHas JOCKa, MyIb-
TAMEUHOEe 000pyIOBaHHE.
Jlabopamopnoe obopyoosanue u yuebnvie
mamepuanet: pedppaxromerpsl, llongpu-
METpPBI, Jla3ephl, KaJOpHUMETpHI, JTabopa-
TOPHBIE CTOJIBI W BHHTOBEIE TabypeTsl,
OBETHBIE W HEHTpaJbHBIE  CTEKIa-
GMIBTPEL, INTAHTCHIHPKYIH, MHKPOMET-
DI, IJIAKATHI 110 pa3jiefiaM aHaTOMMH.

206 Bonpmioii YATANHHBINA 3aI
(196084, r. Carxr-IleTepOypr,
yi1. YepHuroeckas, aoM 5)
ITomemernne pus camocTOs-
TENBHOU paboTh

Cneyuanusupoeannan Mebenvb:  CTOJNBI,
CTYNbA

Texnuuecxue cpedcmeéa obyuenus: KOM-
OBIOTEPH ¢ HoJKnodeHHeM K cetr «MH-
TEPHET» U JOCTYIIOM B 3JIEKTPOHHYIO HH-
(hopMaMOEHO-00pa30BaTENBHYIO CPEAY

214 Manplif 9MTaIBHBIA 3al
(196084, r. Cankrt-IleTepOypr,
yn. UYepuurorckast, moM 5)
IloMemenne g caMoCTOA-
TENHHOH paboTh

Cneyuanusuposannas Mmebenb:  CTOMNB,
CTYJIbS

Texnuueckue cpeocmea 00yHeHUA:! KOM-
HBIOTEPEI ¢ moakmodeHueM k ceru «UH-
TEPHET» M JIOCTYIIOM B JJIEKTPOHHYIO HH-
(hopMaIMoOEHO-00pa30BaTeNbHYIO CPENY

324 Otpen uHGOPMAIIMOHHBIX
TexHomormit (196084, r.
Canxrt-IleTepOypr, yn. UepHu-
roeckas, aom 5) Ilomemenue
IUIS XpaHeHHUS ¥ HpoQHIaKTH-
YecKoro o0ciyXuBaHUS y4el-
HOro 000pyJOBaHUsA

Creyuanuzuposannas  mebeavb:  CTOIH,
CTyNbd, CICHMANBHBEIH HHBEHTaph, Mare-
pHAIBl M 3anacHbIe YacTH A IMpodmiak-
THYECKOTO OOCIyXWBaHHS TEXHAYECKHX
cpeacTB o0ydeHus

IIpunoxenue 1 Ha 23 n.

Pabouyro mporpaMMy COCTABHI:

K.X.H. JOIIEHT

A H. bapsnues
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IIpunoxenue 1

MuHuCTEpCTBO cenbeKoro xo3saicTna Poccuiickoit epeparumn
DenepansHOe rocyapcTBEHHOE OI0XKeTHOe 00pa3oBaTeIbHOE YUpeKICHHE
BEICIIEro 0Opa3oBaHUA
«Cankr-IlerepOyprekuii rocyapcTBEHHBIH YHUBEPCUTET BETEPHHAPHOM
MEIULIAHED)

Kadenpa Heopranndeckoii xamun 1 6nopu3nKH

®OHJI OLIEHOYHBIX CPEJACTB

10 TUCITHITITHHE

BUOPU3UKA
YpoBeHb BEICIIETO 00pa3oBaHUS
BAKAJIABPUAT
Hanpagnenne noaroroekn 06.03.01 BuoJiorus
IIpoduan buoskonorus
Ounas popma oOydeHIA

I'oxg madana moarorosku - 2024

Canxr-IleTepGypr
2024 .



1. HACHOPT ®OHJA ONEHOYHBIX CPEICTB

Tabauana 1
Ne dopMHpyeMble KonTpoaupyemsbie pa3ie- Onenounoe
KOMIIeTEeHIIMH Jib1 (TeMbl) CpeaAcTBO
JUCIHHILIHHBI
OIIK-2 cmocobrocThIO HC- | Pasmesn 1. bBuomexaHnmka KOJJIOKBHYM
MOJIb30BATh 3KOJOrM4ecKyio rpa- | Pasmen 2. I'mapoavHaMHKa H re- | KOJUIOKBHYM
| |MorHOCTE X 0a3oBBie 3HAHUA B | MOZMHAMHKA
obnact GH3UKM, XHMHH, HayK O | Pasmen 3. TepMonuHamuka OHO- | KOMIOKBHYM
3emiie H GHOJIOTHH B JKU3HEHHBIX | JJOTHYECKHX CHCTEM
7 | cHTyanusx; HPOTHO3HPOBATh 1O- | Paszmen 4. Bruduue /1€KTpOMar- | TECTEL
cnencTusA  CBoed  mpodeccHo- | HUTHOrO NONA Ha XXHBOH Opra-
HAIBHOM JIEATCIBHOCTH, HECTH | Hu3M. JKuBO# opraHusM B 3II€K-
OTBETCTBEHHOCTh 34 CBOM penIc- TPHYCCKOM U MAarHuTHOM IIOJIC.
HUAA Pazgen 5. MoHusupyomee U3Iy- | TECTHI

OIIK-2.1 npuMeHseT IIpUH-
12003 CTPYKTYpPHO-
(OYHKIMOHANBHON  OpraHH3aluu
UI1  HM3ydeHHs OHOJOTHYECKHX
OOBLEKTOB W OLEHKH COCTOSHHSA
JXWBBIX CHCTEM

OIIK-2.2 wucmome3yer ¢H-
3HOJIOTHYECKHE, IIUTOJIOTHIECCKHE,
onoxuMuyeckue, 6HopU3IECKHE
METOABI aHajuM3a I MOHMTO-
pHHIa M KOPPEKIHH Cpexsl o0u-
TaHMs XHUBBIX 0OBEKTOB

OIIK-6 coCcOOHOCTERIO
IPUMEHATh COBPEMEHHEIE JKCIIe-
pUMEHTANLHEIE METOAEI paGoTHI €
OGHONIOrMYecKUMHA OOBEKTAMH B
IOJIEBEIX M JTabOpaTOpHBIX yCIO-
BHAX, HaBBRIKA paboOTEI C COBpE-
MEHHOI1 annaparypoi:

OIIK-6.1 Wcnoms3yer B
npoQeccHOHANBHOH  AeATeNBHO-
CTH OCHOBHBIE 3aKOHHI (u3MKH,
XMMHH, HayK 0 3emie u GHOIOTHH

OIIK-6.2 TIpumMeHsET METO-
Bl MaTeMaTHYCCKOTO aHalu3a H
MOJIETTMPOBAHHUS, . TEOPETHUECKHX
U OKCIIEPUMEHTAIBHBIX HCCIIEI0-
BaHU

OIIK-6.3 cmocobeH mpuob-
peTaTh HOBHIE MaTEMaTHYeCKUe H
€CTeCTBEHHOHAY4HbIE  3HaHHI,
ACIIONB3Ys COBpEeMEHHEIE 00paso-
BaTelabHBIE M HH(QOPMAIMOHHEIE
TEXHOJIOTHH

YCHHUC,




IIpumepHbIii NepevYeHb OLEHOYHBIX CPEACTB

obyuarorerocs

Tabauna 2
Ne HammenoBanne | Kparkas xapakrepucTika oneHogHoro cpen- | Ilpencrasmenue ome-
OLICHOYHOT'O Cpea- CTBa HOYHOTO CPEJICTBA B
CTBa thonme
1. CpencTBo KOHTPONS YCBOCHHS ydeOHOro Ma-
TepHala TeMBI, pa3/ielia UIH pa3fenoB OuC- Bompocs! 1o Te-
IMUILIMHEL, OpraHU30BaHHOE kKak ydeOHoe 3a- | Mam/pasjenaM Juc-
Komnoxsaym HATHE B BHJe cobeceNoBaHMs IperiojaBare- LHTUIMHBL
7151 ¢ 00yyaromMuMHcs
2. CucreMa CTaHOApTU3HPOBAHHBIX 3aJaHMIA,
IIO3BOJIAIONAsA aBTOMaTH3HPOBaTh Npoueny- | PoHA TECTOBHIX 3a/1a-
Tect py H3MEPEHMs YPOBHS 3HaHUH M yMeHHH HUH
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3. IEPEYEHD KOHTPOJIbHBIX 3AJAHUI M HHBEIX MATEPHAJIOB,
HEOBXOMMBIX IS OIEHKH 3HAHMIA, YMEHHUI, HABBIKOB
Y OIIBITA JEATEJLHOCTH

3.1. TunoBsbie 3a1aHud A1d TEKYIIEro KOHTPOJIfl YCIIEBACMOCTH

3.1.1. llepeyens BONPOCOB K KOJJIOKBHYMY

Dopmupyemas KOMnemeHyus.:

OIIK-2 croco6HOCTRIO HCIONB30BATh HKOJIOTHIECKYIO I'PaMOTHOCTE M 0a30BEIC 3HAHUI B
obnacTu GU3MKK, XAMUH, HayK 0 3eMJle U OMOJOTHH B XH3HEHHBIX CHTyalUsX; IPOrHO3HPOBATh
HOCIEACTBUSA CBOeH IpodecCHOHANBHOM eATEIEHOCTH, HECTH OTBETCTBEHHOCTD 32 CBOH perie-
HHS:

OIIK-2.1 npuMeHsieT IPHHIHNIEI CTPYKTYpHO-GYHKIIHOHANEHON OpraHu3alliy JUL H3yde-
HHUS OGMOJIOTHYECKUX 0OBEKTOB U OIICHKH COCTOSIHES KHBBIX CHCTEM

1. Yro uzyuaer Guo¢u3uKa (onpesieneHne, pa3aeisl).

2. Buomexanuka (onpeneneHne, HCTOPHUSA CTAHOBIICHHA).

3. Prluaru B GuoMexaHuKe (BUJABI PEIYAroB, ypaBHEHHE MOMEHTA, MPHMEPEI
PHIYaroB B )KUBBIX OPraHU3Max).

4. MexaHHYecKHe CBOMCTBa OnoIorHiecKux TKaHed (3akoH I'yka, BHIEI ne-
dopmarmit, ynpyrue cBoicTBa pa3IMYHBEIX TUIIOB TKAHEH JXUBBIX OpraHU3-
MOB).

5. Konebanug B 6uodusuke (xonebaHus Tela YEI0BEKa, IEHTP MACCHI, H3-
MeHeHHe LIEHTPa MAaCcChl IPH Pa3NIYHEIX BUAAX JBIKEHUA).

6. Buoakycruka. @uszndeckue (0OBCKTUBHBIE) XapaKTEPUCTHKH 3BYKa.

7. Buoakyctuka. ®usznonorndeckue (CyObeKTUBHBIE) XapaKTEPUCTHKHA 3BY-
Ka.

8. TpaHCayKIMs 3ByKa Y MICKOIMTAIOIMNX (Ha MPUMEPE CITyXOBOTO amIapa-
Ta YeJIOBEKa).

9. Ctpoenne yxa denoBeka. OyHKIUM Hapy>XHOI'0, CPETHETO ¥ BHYTPEHHErO
yxa.

10. CymHocTs GuHaypansHoro addexra.

11. Teopus xonupoBaHUs 3ByKa.

12. TumMnanoMeTpus.

13. duzudeckre OCHOBBI 3BYKOBBIX METOJ0B HCCIIEIOBaHNS B MEAUIVHE.

14 Madpassyk (4acTOTHBIN auamna3oH, GpU3nuUecKue CBOKWCTBA). McTouHUKY

uH(pa3ByKa B IPHPOJE.

OITK-2.2 HeIoNb3yeT (pU3NOTOTHYECKUE, IMTONOTHICCKHE, OHOXUMITIECKHE, Orodusude-
CKHe METOIBI aHANH3A I MOHMTOPHHIA H KOPPEKIHH CpeAB! OOUTAaHMS XHUBBIX 00BEKTOB

15. ludpassyk B npupoge. IIpumeHenre HHPpa3Byka. MeToBI 3alUTH OT
HHPpa3ByKa..

16. YbpTpa3ByK U THIIEP3BYK B IPHPOJE.

17. IlpumeHeHUe yIbTpa3ByKa B TEXHHKeE, HAyKe.



19. Cepaue xak MexaHMYECKast CHCTEMa.

20. Yro Takoe BA3KOCTh KUAKOCTH? OGBICHUTE BOIHUKHOBEHHE CHJI BS3-

KOCTH C MOJICKYIPHO-KMHETHYECKOM TOUKH 3pEHHS.

2]1. TepMonuHaMHYeCKHe NapaMeTpsl M HPOIECCHL. IlepBsIit 3ak0H TepMoO-

JAHAMUKH,

22. Bropoii 3aK0H TepMOAUHAMUKY, (OPMYITHPOBKA ¥ 3AIIHCE.

23. TepMomrHAMUYECKHE OCOGEHHOCTH GHONOTHYECKHAX CHCTEM.

24.TlepBoe Havalo TepMOAMHAMUKY B 6Hoornu. 3akon [ecca.

25.BTopoe Ha4ano TepMOTMHAMHKY B GHOJOTHH, 0COGEHHOCTH TEPMOIHHA-
MHKH OTKPBITBIX CHCTEM.

26.Vpasuenne Ilpuroxuna. IIpuBeseHHOE KONMMYECTBO TEILIOTHL OHTpO-
nus. HepaBeHcTBO Kitayanyca.

27.11oveMy MMeHHO TepMHYeCKHil >3P(EKT MMeeT CYIMECTBEHHOE 3HAYCHUE
B XapaKTE€pUCTHKE MOBPEXIEHHUs OMOTOTHIECKUX TKaHeH, U IeHCTBHH
U3JIy4eHHA B KPaCHOM M HH(paKpacHO# o6nacTiax crexTpa?

28.1lepeuncnuTe rpynmsl GHONOrHYECKHMX 3(GHEKTOB, BO3HHUKAIOLINX npu
BO3/ICHCTBHUH JIa3€PHOTO U3ITyYESHHUS Ha OpraHH3M JeTOBeKa.

3.1.2. Tecrnl

DopMHpyeMasi KOMIIETEHIHA:

OIIK-6 crocoGHOCTBIO IPUMEHSTh COBPEMEHHBIE SKCIIEPHMEHTAIBHEIE METO/BI paboTEI ¢
OHOJIOrMYECKMMH OGBEKTAME B IIONEBEIX M JTaGOPaTOPHEIX YCIIOBHSAX, HaBBIKKM paboOTEI ¢ COBpe-
MEHHOH anmaparypoii:

OIIK-6.1 Hcnone3yer B Hpod)eCCHOHANLHOM NEATENBHOCTH OCHOBHEIE 3aKOHEL ¢busuky,
XMMHH, HAyK 0 3eMiie ¥ GHOJIOTHH

SAJAHHUE Ne 1

UTo Ha3BIBACTCA ONITHYECKHM IyTeM?

A. IIponsBezieHue reoMeTPHUECKOrO yTH HA MOKA3aTENb MPEIOMICHHS cpenbl.

B. PasHOCTE MeKTy reoMETPHYECKMM ITyTEM H MPOH3BEACHHEM €r0 Ha TOKa3aTeNhb mpe-
JIOMJICHHS.

C. Paccrosnne, KoTOpoe IPOXOIUT JIyd B Cpeie.

D. OTHolIeHHe reOMETPHYECKOTO yTH M OKA3aTeNsl NPETOMICHHAS CPeLpL.

E. CymMma reoMeTpuaeckoro myTH | ero IpOU3BEICHHS €10 Ha OKA3aTelb IPEIOMIEHHS.
SAOAHHUE Ne 2

Onpenienute TONIUAY KBapLUEBOH IUIACTHHKH, [N KOTOPOi yron IOBOPOTA IIOCKOCTH
NoJLpy3aliyu CBeTa ¢ JHMHOM BonHEI 500 HM paseH 48 rpanycos. IlocrosHnas Bpame-
HHA KBaplia UL 3TOH JUIMHEI BOJHEI 30 rpa./MM.

A. 32Mm

B. 1.6 mm

C. 7.2 mm

D. 3.2 MM

E. 49 Mm

SAJJAHHUE Ne 3



Onpezenute yAeNbHOE BpallleHHE pacTBOpa caxapa, KOoHIEeHTpauus kotoporo C=0.33
r/cM?, eciv TIpH TIPOXOXKJIEHAA MOHOXPOMATHYECKOTO CBETA 4epe3 TPYOKy C pacTBOPOM
YToJI IIOBOPOTA IUIOCKOCTH TONApU3aluy paBeH 22 rpagyca. Jlnmaa TpyOxu 10 cm.
A. 6.67 rpax. -cM*/r
B. 667 rpam. -cM*/Kr
C. 66.7 rpag. -M*/kxr
D. 7 rpaz. - M¥r
E. 89 rpan. -M%/r
SAJAHHUE Ne 4
B ueM u3MepsieTcs ONTUYECKas CUIIa JTMH3BI?
a). [luontpun
6). HeroTons!
B). Jxoymu -
r). Kanzensr
3AJAHHUE Ne 19
C xakoi puznuecKoit XxapaKTepHCTHKO# CBA3aHO pa3Iudue B IBeTE?
a) ¢ JUTMHOH BOJIHEL,
0) ¢ HHTEHCUBHOCTBIO CBETA;
B) C IOKa3aTesieM IPEJIOMIICHHUS CPENR;
T) ¢ YacTOTOi.+
SAJAHHWUE Ne 5
OT 4ero He 3aBHCHT II0Ka3aTellk IPEIOMIICHHS BelecTBa?
a) OT CBOMCTBA BEIIECTBa;+
6) OT JTHHEI BOJIHEI,
B) OT Y9aCTOTHI;
I') OT yIJIa IPEIOMIICHHS;
II) OT CKOPOCTH CBETa.
SAJJTAHHUE Ne 6
B KaKux eqUHALIAX H3MEPAETCS IKCIO3UIHMOHHAs] 10347
A.Pag, K, P.
B. 3B, bap.
C. Kn/xkr, P.
D. Pan, Bap, 3B.
E. Pan, JIx/kr.
SAJAHHUE Ne 7
BriGepute onpejiesieHue MOIMHOCTH IOITIOIIEHHOH 0351
A. OTHOIIEHHE IpHpalleHus skBuBanenTHOM K036t (dH) k maTepBany Bpemend (dt).
B. OTHOIIEHHE IpHpalleHus nornomenHoit 1o3s1 (dD) k nHTEpBaty Bpemenu (dt).
C. 910 npousseaenne 1035l (dD) na koaddumuent kadectpa (k).
D. Brto mpoussenenue moriomenHoi no3s1 (dD) Ha enuHUNy IUTomamu oGIydacMOro
BEIIECTBA.
E. OrHomenue suepruy (E) k Macce 06IIydEHHOTO BEIECTBA.
SAJJAHUE Ne 8
B KakuX €IMHALAX H3MEPAETCA MOIIHOCTH OTJIOIEHHOM K036l H3TydeHHA?
A. Kn/c, T'p.
B. ix/kr, I'p.
C.TI'p/c, Pag/c.
D. Bep/c, 3B.
E. Bep, 3B, JIx/kr.
SAJAHHUE Ne 9
BriGepuTe onpeeneHne NOrIOMEHHOM 10361 HOHASHPYIOIIETO H3TyYCHHS.



A. TlornomeHHas SHEprus HOHM3HPYIOIIETO M3JIyUEHUS, pacCuMTaHHAsd Ha €AMHMILY
Iiomaay o0JIy4aeMoro BenIeCTBa,

B. IlornomeHHas sHEPrus HOHU3UPYIOUIETO H3IyIeHNs, pacCUUTaHHas Ha €AUHHUITY Mac-
CHI 00JIy4aeMoro BEIIeCTBa;

C. INornomennas 3Heprus HOHA3NPYIOMIETO U3IYYCHHUS 32 €UHAIYY BpEMEHH;

D. Cpenns sHeprus HOHM3HPYIOIIETO W3Iy4YeHUs, pacCUMTaHHAs Ha €AWHHIY IUIOIIATA
00JIy4aeMOoro BeINeCTBa.

E. IlornonieHnas sHeprus HOHU3UPYIOWIETO H3IYUSHHS, PACCIATAHHAS Ha CIUHHITY Mac-
CHI 00JTyJaeMOT0 BEIECTBA B JUHUILY BPEMEHH.

SAJAHHUE Ne 10

Bri6epuTe OCHOBHBIE IPHHIUNEI KOJNHIECTBCHHOH pagoOHOIOTHHE.

A. IlpunIyn ycHNIUTENs, DPUHLIKI TOIagaHus, TPHHIMI MUIICHH.

B. IlpuHimn ycuInTeNs, IPUHINI HONAIaHus, IPHHIMI TOYHOCTH.

C. IlpuHuun MUIIEHY, IPUHIUI AOCTaTOYHOCTH.

D. Ilpunnun nonaaanus, IPHHIAN JOCTATOYHOCTH, IPHHIHII TOYHOCTH.

E. Ilpuaimmn MHIIEHH, IPUHIUI TOYHOCTH.

SAJAHHWE Ne 11

Bri6epute popmympoBky npasmia beproase-TpuGoHzo.

A. PagmodyBCTBHTENLHOCTS TKAaHEH OpraHu3Ma oOpaTHO IMPONOPIHOHANGHA CTEICHH HX
npomudepaTHBHON aKTHBHOCTH.

B. PanuouyBCTBUTENIBHOCTE KIIETOK TKaHeld OpraHM3Ma HpONOPIMOHANBHA CTENCHH MX
nponuepaTHBHOMN aKTUBHOCTH.

C. Paguo4yBCcTBUTENIFHOCT TKaHell OpraHu3Ma TeM BBOIE, YeM OoJblne uX mpoimdepa-
THBHAs aKTHBHOCTbH M MEHBIIE cTeneHb Auddepennalmy.

D. PagnodyBCcTBUTENHHOCT TKaHelt OpraHu3Ma TeM BHIIIE, YeM OONbIne akTHBHOCTE pa-
OUOaKTHBHOTO Ipenapara.

E. PagnodyBCTBHTENBHOCTD KIETOK TKaHEH OpraHu3Ma 3aBHCHTOT THIIA M3JIy4EeHUS U
BPEMEHU BO3HCHCTBHA.

OIIK-6.2. IIpuMeHsleT METO/{bI MATEMATHIECKOTO QHAH3a H MOJACITHPOBAHA, TEOPETHIECKUX H
SKCIEpPUMEHTAIBHBIX UCCIICIOBAHMI

SAHJAHHUE Ne 12

Kakoe u3imy4yeHnne Ha3pIBalOT HOHU3UPYIOIIUM?

A. DnexTpoMarHuTHOE M3NnydeHHe ¢ AuHOM BonHEI 80 HM, KOTOpOE BLI3EIBAET MOHH3A-
ITHIO ATOMOB U MOJIEKYIIL.

B.IloToky 4acTHIl M 3JIEKTPOMArHUTHBIX BOJH, B3aHMOJEHCTBHE KOTOPHIX CO CpeIoi
IIPHBOJIAT K HOHH3AIMH €€ aTOMOB U MOJICKYJI.

C.IloToxu HacTHI] 1 MOHOB, B3aNMOJEHCTBAE KOTOPBIX CO Cpenoil MPHBOAMUT K BO30YX-
JIEHHIO €€ aTOMOB ¥ MOJIEKYIL

D. Ilotox uoHOB, 06pa3zoBaBMKXCA IPH PAAHOAKTHBHOM paclaje.

E. IloTox 4acTun, B3auMOJEHCTBHE KOTOPHIX CO CPENOH NMPHBOAMT K MOHH3AIMM 3TOTO
MOTOKA YaCTHII.

SAJAHHUE Ne 13

Kakoe H3y4eHne Ha3bIBAIOT PEHTTEHOBCKUM H3TydeHUEM?

A. PEHTreHOBCKMM H3JIydeHHEM Ha3BIBAIOT IEKTPOMArHUTHBIE BOJIHEI C JUIHHOH BOJHEI
ot 80 o 107 MKmM.

B. PeHTreHOBCKHM H3JIy4EHHEM Ha3bIBAIOT IOTOK JJIEKTPOHOB, objafaromux GOJBINOMH
SHEpruen;

C. PeHTTeHOBCKHM H3JIyY€HHEM Ha3hIBAIOT MICKTPOMAarHUTHEIE BOJIHEI C JUIMHOM BOJIHBI
ot 80 10 107 uM.

D. PeHTTeHOBCKUM H3JIy4EHHEM HA3bIBAIOT BOJHKI C JUTHHO# BOMHE 0T 80 110 107 M.



E. PeHITeHOBCKMM H3Iy4eHHEM HA3HIBAIOT IIOTOK 3EKTPOHOB ¢ 3Heprueit ot 80 g0 107
M>3B.

SAJJAHHUE Ne 14

BribepuTe rinaBHbIe MEPBUYHEBIE NPOLECCH! B3aUMOECHCTBHS PEHTTEHOBCKOIO H3Iy4CHHS
C BEIIIECTBOM.

A. KorepenTHoe paccedBaHUe, HEKOTEpEHTHOE paccenBanue, poroaddexr.

B. KorepentHoe paccenBanue, potodddekr, peHTTeHOTMOMHHECTICHITA.

C. ®otoaddekr, poToXUMHUUECKas peaKilis, peHTTCHOIIOMAHHCIEHITH.

D. ®oro3ddekT, HeKOrepeHTHOE PacCEeUBaHUE, pa3phIB XMMMYECKHUX CBA3CH.

E. PasprB xuMmueckux cBs3eil, poToxummdeckas peakius.

SAOJAHHUE Ne 15

B xakux eguHHIAX U3MEPSETCA aKTUBHOCTH PaJMOaKTHBHOTO Ipenapara’?

A. Bexkepens, xiopu, pe3ephopa.

B. 3uBept, peHtren, 63p.

C. Kropu, peHTreH, 3UBepT.

D. Pezepdopn, 63p, rpeii.

E. Pesepdopz, 63p, peHTreH.

SAJAHHUE Ne 16

B HayuHo#l 1abopaTopru IpH H3yYeHHH JEHCTBUS PEHTTEHOBCKOTO M3JIyueHHs Ha OHO-
normyeckue OOBEKTH BO3HUKIA HEOOXOAUMOCTh B IIONYYEHHMH XXECTKOrO PEHTIre-
HOBCKOro M3iydeHusa. KakuM H3 npeioKeHHbIX METOZOB Bl BOCIIONB3YETECh

A. YBemrueHue HAIPsOHKEHHS B PEHTTEHOBCKOH TpyOKe.

B. Veenmuenue cuisl Toka.

C. YBenn4eHHe TeMIIepaTyphl HaKajaa KaToza.

D. YmMmenblieHne HaIpsHXKCHUS B pEHTT€HOBCKOMH TpyOXKe.

E. YMeHbIIeHHE TeMIIepaTyphl HaKana KaToja.

SAJAHHUE Ne 17

B Haygnoii maGoparopru npy H3y4eHHH JeHCTBUS PEHTT€HOBCKOTO M3IMy4eHHs Ha OHo-
Joruyeckue OOBEKTHl BO3HHMKIA HEOOXOAMMOCTh B YBENWYCHHH IOTOKA PEHTTEHOB-
ckoro u3nydeHus. Kaxoit H3 npeioxKeHHbIX METOJJOB MOXKHO IIPHMEHHTh 3TOM CIfydae?
A. 1.YBennueHne HanpsoKeHU, 2.yBEIHUCHHE CHUIBI TOKa 3.yBEIMUYSHHE TEMIIEPATYpPhI
HaKala KaToJia B peHTT€HOBCKOH TpyOKe.

B. 1.YMeHbIIeHNHEe HATIPAXKEHHS, 2.YBEIHUCHHE CHIIBI TOKA B PEHTTEHOBCKO# TpyOKe.

C. 1.YMeHblICHHE HAPsDKEHUs, 2. YMEHBIIEHHE CHIIBI TOKA B peHTT€HOBCKOI TpyOKe.

D. 1.VBenuueHue HanpsDKeHHS, 2.yMeHBIIEHHE TeMIIEpaTyphl HaKajda KaToja B PEHITe-
HOBCKO# TpyOKe.

E. 1.YMeHBIIeHNE CHIIBI TOKA 2.yBEIMYCHHE TEMIIEPATYphl HaKalla KaTofa B PEHTTEHOB-
ckoif TpyOKe.

SAJAHHUE Ne 18

Yro Ha3bIBaeTCA TOPMO3HOM CLIOCOGHOCTHIO?

A. JluneitHOR TOPMO3HOM CIIOCOOGHOCTRIO Ha3bIBaeTcs oTHOINeHUE dHepruH dE, Tepsaemoit
HOHH3HpYIOIel YacTHIell IMpH HPOXOXIECHUH 3ieMeHTapHoro myta dl B BemecTse, K
JUIAHE 3TOTO IYTH.

B. JluneitHo#t TOpMO3HO# CHOCOOHOCTBIO Ha3BIBACTCA MPOH3BEACHHE KOJIMYECTBA IIap
HOHOB, 00pa30BaHHBIX 3apsHKEHHON MOHW3UPYIOMIECH YacTHIEH Ha 3JIEMEHTApHOM IIyTH
dl Ha BenTMUMHY IMYTH.

C. JluneiiHoii TOpMO3HON CHOCOOHOCTBIO HA3BIBAECTCSA OTHOIIEHHE KOJIMYECTBA Iap
HOHOB, 00pa30BaHHBIX 3apsHDKEHHON HOHHM3HPYIONIEH YacTHLEH Ha 3JIEMEHTapHOM IIyTH
dl, x aToMy myTH.

D. JIuneitHO#t TOpMO3HOH CIOCOOHOCTHIO- HA3BIBAETCA OTHOLUCHUE KOJIMYECTBA MOHOB
000HX 3HaKOB, 00pa30BaHHBIX 3apsHKEHHON HOHH3HPYIOWIEH YacTUIIEH Ha 3JIeMEHTapHOM
nytd dl, K 3TOMYy HyTH.

10



E. JIuneiinolt TOpMO3HOH CIIOCOGHOCTBIO Ha3bIBaeTCS JUIMHA MYTH, Ha KOTOPOM IIPOHC-
XOIUT MOJHAS NOTEPA SHEPTHH H3NYYEHHA.

BAJAHHE Ne 19

HTo HasBIBaeTCA IMHEHHOM IIOTHOCTLIO HOHM3aun?
A. JIune#iHOM IIOTHOCTHIO MOHH3AMY HA3HIBAETCS OTHOIICHHE 3HEPIHH, TepAEMOH 3a-
PKEHHOH MOHM3HPYIONIEH YacThIel [pY MPOXOXKISHHH 3JIEMEHTApHOTO IIYTH B Belle-
CTBE, K [UINHE 3TOTO MYTH.

B. JlunelHON MJIOTHOCTEIO MOHM3AIME HA3BIBAETCH NPOM3BE/ICHHE KONMYECTBA Iap
HOHOB, 00pa3’0BaHHEBIX 3apsKEHHOM MOHM3HDPYIOMIEH 4aCTHIICH Ha 3JIEMEHTapHOM IIyTH
Ha JUIHHY 3TOTO TMYyTH.

C. Jluneiino# INOTHOCTHIO MOHM3AMH HA3KIBACTCS OTHOMICHHE KOJIHYECTBA IIap MOHOB,
00pa3oBaHHBIX 3aPsHKEHHOM HOHUW3MPYIOIIEH YacThIel Ha JleMeHTapHOM IIYTH K 3TOMY
IyTH.

D. Jlune#iHO# IIIOTHOCTHIO HOHW3AMHH HA3HIBAETCS OTHOINCHHE KOMYECTBA HOHOB 000-
HX 3HAKOB, 00pa3’OBaHHBIX 3apsSKEHHOH HOHH3HPYIOMIEit 9JacTHIEH Ha 3JIeMEeHTapHOM
IIYTH, K 3TOMY NIYTH.

E. JluneiHO# IIOTHOCTBIO HOHM3AUME Ha3bIBaeTCH JUIMHA ITYTH, Ha KOTOPOM IIPOHCXO-
AWT HOHU3ALKS aTOMOB H MOJIEKYIL.

SATAHHUE Ne 20

Xpomatorpadumus. ..

a) METOJ{ aHAIN3a BEMIECTB [0 MOKA3aTEI0 MIPENOMIICHHS;

0) METOR pasneneHus 1 aHATH3a cCMecell BEITECTR IO X COpOIHOHHOM CIIOCOGHOCTH;

B) METOJ{ aHAIIKN32 BEIIECTB 10 HX CHOCOOHOCTH OTKIOHSTE NIOJISIPH30BAHHEIH JTyd;

I) METON aHAJIN3a, OCHOBAHHEIH HA TIOTJIOMEHHY BEIIECTBAMH JMEKTPOMArHHTHOIO H3NTy-
YCHHS.

SAJAHHUE Ne 21

C moMonIe0 HOHHO-06MeHHOH XpoMaTorpaguu MOKHO. ..

a) pasfeNATh HEINEKTPOIIHTEL ‘

6) ymardars xécTkyio Boxy;

B) ONPE/IEIIATH KOHIIEHTPALHIO STHIOBOTO CIHpTa;

T) pa3jesaTh SNEeKTPONIHTEL

SAJAHUE Ne 22

CroekTpalbHbIE METOAH aHAIH3A. ..

a) OCHOBAHHI Ha H3MEPEHUH HHTEHCHBHOCTH SICKTPOMAarHATHOTO H3IY4EHHsI, KOTOPOE
TIOTITIOIACTCS MM HCITYCKACTCS aHATH3HPYEMBIM BEIECTBOM;

0) OCHOBaHEI Ha H3MepEHHMH TOTJIOIIEHHS BEIECTBOM SNICKTPOMArHATHOT'O M3JIYYECHHS B
BH/IAMOI 1 GnmkHel yiIsTpadroIeToBol 06aacTi CIIEKTpa;

B) OCHOBAHBI Ha HCCIICIOBAHUH CIIEKTPOB OTPa)KEHHUS BEIECTR;

I') OCHOBAHBI HA H3YYeHHH B3aHMOAEHCTBHS BEIECTB ¢ 3NIEKTPOMATHHTHEIM H3JIYYEHHEM.
SADJAHHUE Ne 23

ATOMHO-a0COpOLMOHHEIA aHAIHS. ..

a) OCHOBaH Ha MCCIICHOBAHUH CIICKTPOB IIOTJIOIIEHHS,

0) OCHOBaH Ha MCCIIEHOBAHAN CIIEKTPOB HCIyCKaHHS,

B) TpeOyeT IPUMEHEHNS CIeIHATBHBIX JIamIl, KaToJ KOTOPHIX CAENIaH U3 MeTaIa, KOH-
HEHTPAIIHIO KOTOPOTO ONPEEISIOT,

T) He TpeGyeT nepeBoa BelIecTBa B aTOMapHOE COCTOSHHE ¢ MOMOINGIO IIaAMEHH.
SAJAHHUE Ne 24
ATOMHO-aGCOpOLHOHHEI aHAN3 HCTIONB3YIOT AJIA aHAJIH3A. ..
a) JETrKUX METAIIIOB;

6) TXENBIX METAIIOB,
B) aKTHBHBIX HEMETAIUIOR;
I') HEaKTHBHBIX HEMETAILIOB.
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OIIK-6.2 IIpuMeHSeT METOABl MAaTEMaTHYECKOTO aHAM3a U MOJIEIUPOBAaHAA, TEOPETHIC-
CKHX M 9KCIIEPHMEHTAIEHBIX HCCIENOBaHUH

OIIK-6.3 CmocofGen npuoOperaTh HOBBIE MaTeEMaTHYECKHE W €CTCCTBCHHOHAYYHBIC 3HA-
HHS, HCIIONB3YS COBPEMEHHEBIE 00pa3oBaTeNbHbIC K HHPOPMAMOHHEIE TEXHOIOTHA

SAOJAHMUE Ne 25

ATOMHO-3MHCCHOHHBIA aHAIM3. ..

a) OCHOBaH Ha HCCIIEOBAHUH CIIEKTPOB NOTJIOMICHH,

0) OCHOBaH Ha UCCJICIOBAHHMH CIIEKTPOB HCITYCKaHH,

B) MpHMEHSIETCS I aHaIN3a OpraHAYECKHX BEIIECTB,

r) IpUMEeHseTCs I pa3AcleHus U aHanu3a CMEcel BEIIeCTB.

SAOJAHUE Ne 26

®ortomeTpHs IIIaMEHH. ...

a) pa3HOBHJHOCTH AaTOMHO-3MHCCHOHHOI'C aHAIIN3a,

0) pa3HOBHIHOCTH aTOMHO-a0COPOIMOHHOrO aHAIM3a,;

B) pUMeEHSAETCA AJI aHAIN3a aKTHBHBIX METAIUIOB;

T) IpUMEeHseTCs JUIS aHaIr3a HEMETAILIOB.

SAJAHHUE Ne 27

MojekynsapHas CIEKTPOCKONMA OCHOBAHaA. ..

a) Ha MOJIYUCHHH U aHaJIN3€ CIIEKTPOB IOTJIOIEHH MOJICKYI,

0) Ha OJIy4YCHHH U aHATH3€E CIEKTPOB MCIIyCKaHHA MOJICKY;

B) Ha aHAJIM3€e CIEKTPOB MOTTIOMICHAS MOJIEKYJIaMH PaJiio - 1 MHKPOBOJIHOBOTO M3JTy4e-
HUS; )

T) Ha aHAJIM3€ CIIEKTPOB SMUCCUH MOJIEKYIL

SAOJAHHUE Ne 28

DoTOMETpHUYECKUH aHaIN3 OCHOBAH. ..

a) Ha aHaANIN3e COPOLMUOHHOM CTIOCOOHOCTH Pa3/IMYHBIX BEINECTB IIPH IIPOXOXKACHIH Yepe3
MOTJIOTHTED;

0) Ha M3MEpEHUH IOTJIOINEHNUS H3TYYEHYs OIITHYECKOrO JUAaIa3oHa;

B) Ha MCCIIEAOBAHMH CIIOCOOHOCTH MOJIEKYII IeOPMHPOBATHCS MO ASHCTBHEM YIbTpa-
($HONIETOBOrO U3IY4CHUA.

SAJAHHUE Ne 29

®OTO3MEKTPOKOIOPUMETPUIECCKUI aHAJIHS. ..

a) Tpe0yeT NpUMEHEHHS MOHOXPOMAaTHUECKOTO U3JTyIeHHUS;

6) 0CHOBaH Ha CIIOCOGHOCTH BEINECTB OKACIATLCS HIIM BOCCTAHABIMBATECS IO BO3/EH-
CTBHEM BHIVMMOTO M3ITyUICHMNS;

B) TpeOyeT MOIyUeHHs OKpalleHHEIX (opM aHAIM3HPYEMBIX COCTHHECHHI;

I') IO3BOJIAET ONPEICIIITH KOHIEHTPAlMH MYTHEIX H TEMHOOKpAIIEHHEIX PAaCTBOPOB.
SAJAHHMUE Ne 30

Coextpodoromerpns. ..

a) HCMOJB3YET MOHOXPOMATHIECKOE H3ITyUCHHE;

0) ocHOBaHa Ha MCCIICOBAaHAY OTJIOMICHASA aHAITM3HPYEMBIM PACTBOPOM H3JTy4eHHUs OIl-
THYECKOT'0 JIHana30oHa;

B) OCHOBaHA Ha M3MEPEHNH HHTEHCHBHOCTH PACCEMBAHMS CBETA aHAM3UPYEMBIM pac-
TBOPOM;

T) MpUMEHsIeTCS A aHAIH3a [IPO3PayHEIX HEOKPAIIEHHBIX PacTBOPOB.

3AJAHUE Ne3l. Jebopmarueit TeKy9ecTH Ha3bIBAIOT CIIOCOOHOCTS ...

1. U3meneHHe B3aUMHOIO MOJTOXEHUS T,

2. HMamenenwue pasMepoB M ()OPMEI Tell NOA ACHCTBHEM BHEIITHHX CHIT,

3. edbopmarraio, KoTopas BozpacTaeT 6€3 yBeJIMUCHUA HAIPSOKCHHUS;
4. Ornomenne abcomoOTHOM AehopManuy K NepBOHAYAIBHOM AIMHE;
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3.2

5. OTzenpHBIX croeB GHOIOTHYECKHX TKAHEH CMEMAThCA ¢ HEKOTOPOM CKOPOCTBIO OTHO-
CHTENBHO JPYTHX €€ CIIOEB.

SANAHUWE Ne32. ®usuyeckuii CMEICI MOJIYJIS YIPYTOCTH COCTOUT B TOM, 4TO MO-
OYJIb YIPYTOCTH YUCIEHHO PABEH ...

1. HanpsokeHR10, BO3HHKAIOIIEMY IIPH M3MEHEHHMH B3aUMHOTO TIOJIOKEHHS TeL,

2. HanpspkeHUI0, BOSHUKAIOIIEMY TIPH yBEeIXYEHUH JUIHHBI 06pa3lia B 1Ba pasa;

3. PasHOCTH MeXIy KOHEUHBIM M HAaYaibHBIM 3HAYeHHEM DasMEpPOM Tell, Ha KOTODHIC
JEeACTBYIOT BHEIIIHHE CHUIHI;

4. OrHOmeHHIO aGCOMOTHOM AeopMaluH K IEPROHAYATILHOM THHE,

5. YTy, Ha KOTOPEIi CMeINaeTcs OHA YacTb Tela OTHOCHTENBHO JAPYTHX €ro JacTeii.
SANAHMHWE Ne33. DnacTHYHOCTEIO HA3HIBAIOT CIIOCOGHOCTH GHOTOTMIECKHX TKaHEH
1. mpoTHBOEHCTBOBATH BHEIIHUM HATpPY3KaM;

2. NPOTHBOXEHCTBOBAT Pa3pYIICHAAM 110/ ASACTBHSIM BHENIHIX CHII,

3.'n‘3MeHsnjL_ pasMepsl 0] feiiCTBHEM BHEIHUX CHII;

4.coXpaHATb (OYTH MONHOCTHIO MM YaCTMYHO) H3MEHEHHE PasMEpPOB IOCHE CHSTHS
BHEITHUX BO3JACHCTBHIA;

5.BOCTaHABNABATH MCXOMHEIE pasMephl U GOpMy IocIIe CHATHS BHEUIHAX BO3ACHCTBHIL.
SAIJAHUE Ne 34

Kakue u3 nepewncieHHBIX HIKE HapaMeTpoB OTHOCATCS K CYOBEKTHBHEIM XapakTepH-
CTHKaM 3ByKa?

A. TeMmOGp, rpoMKocTh, peBepGeparus.

B. YacroTa, rpoMKocTh, peBepbeparius.

C. Bricora TOHa, TPOMKOCTB, TEMOP.

D. BsicoTa TOHA, IPOMKOCTB, peBepOepaliis, YacToTa.

E. Ammmutyna, Tem6p, yactora.

SAJAHHUE Ne 35

Kakue 13 niepeqncieHHBIX 1apaMeTpOB BIUAOT HA TPOMKOCTE 3BYKa?

A. Pesepbeparus, BEICOTa TOHA.

B. Yacrora, aMunaTyna.

C. BericoTa ToHa, aKyCTHYECKHMit CHEKTP.

D. Axyctudeckuii CEKTp, aMILIMTY/A.

E. AmmmTyna, BHICOTa TOHA, aKyCTHYECKHI CIIEKTP.

SAJAHHUE Ne 36

Or kakux Qu3nMgecKux napaMeTpoB 3aBECHT IIOPOT CBIIAMOCTH?

A. Ot 4acTOTHI H HHTEHCHBHOCTH 3BYKOBHIX CHI'HAJIOB.

B. Tonpko OT MHTEHCHBHOCTH 3BYKOBEIX CHTHAJIOB.

C. Ot aMITATY1bI 3BYKOBHIX CHTHAJIOB.

D. Or akyctuueckoro crexrpa.

E. Tonmbko OT 4acTOTHI 3BYKOBBIX CHTHAIIOB.

THOoBbIE 3alaHusA 1Jid HQOME?KXTO‘-[HOFI aATTEeCTAllHA

3.2.1. Bonpocsl k 3auery

dopmupyeMas KOMIIETEHIHS:
OIIK-2 «CrocoGHOCTHIO HCIONB30BATE IKOJOTHYECKYIO TPAMOTHOCTD H Ga3oBEIe SHAHHA

B 00nacTn QU3KMKY, XUMAK, HayK 0 3emiie i GHONOTHH B KH3HEHHEIX CHTYAIlHsX; IPOrHO3HUPO-
BaTh NOCICACTBUS CBOEH npodecCHOHATBHOM JEATEIBHOCTH, HECTH OTBETCTBEHHOCTD 33 CBOM
PEIICHU»
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OIIK-2.1 mpuMeHseT NPUHLMILI CTPYKTYPHO-QYHKIIMOHAILHOM OpraHu3alldn Ajisd H3yde-
HUS GHONOTHYECKHX 00BEKTOB U OLEHKH COCTOSHHES JKHUBBIX CHCTEM

[S=Y

. OcHoBEI OMOMexaHuKH. bruomMexaHuKa JBHKCHUS.

2. Prruarm B GmomexaHuke (BHABI PHIYAroB, YpaBHEHHE MOMEHTA, IIPUMEPEI
PHIYAroB B XHBBIX OPraHU3Max).

3. MexanuuecKkue CBoOlicTBa Guonormdeckux TKaHeit (3akoH I'yka, Buabl Je-
dopmanmii, ynpyrue CBOMCTBA pasIMHYHBIX THIOB TKaHeH JKHBBIX OpraHH3-
MOB).

4. Konebanus B 6uodusuke (koneGaHUs Tena 4YeIOBeKa, HEHTP MacChl, U3Me-

HEeHHe I[eHTPa MACCHI [IPH Pa3MJHBIX BUAAX JABIKECHHUL).

. buoakycTuka. @usudeckue (0ObeKTHBHEIE) XapaKTEPUCTUKH 3BYKa.

BuoaxycTuka. Ousuonoruyeckue (CyObeKTUBHEIE) XapaKTEPUCTUKHY 3BYKa.

. Tpamcayxuus 3ByKa y MIEKONMTAIOIMX (Ha MpUMepe CIyXOBOTO ammapara

yeJIOBEKa).

8. Crpoenne yxa denoBeka. DyHKIMM Hapy>HOTrO, CpPEIHEr0 U BHYTPEHHEIO
yxa.

9. CymHocTs GHHaypaTbHOTO 30 deKTa.

10.Teopust kogupoBaHUs 3BYKA.

11. TummanoMeTpus.

12.®u3n4yecKre OCHOBEI 3BYKOBBIX METO0B HCCIIEIOBAHUS B MEJUIUHE.

13.Viadpassyk (9acTOTHEIA Auama3oH, Qusmueckme cBodcTBa). MCTOUHHKH
nH(pa3ByKa B IPUPOJE.

14.Madpassyk B mpupone. llpuMeHeHue umH(ppasByka. MeTOABl 3alllMTHL OT
uH(ppa3ByKa..

15.VnpTpa3ByK U rUIIEp3BYK B IIPHPOJIE.

2o W

OIIK-2.2 ucnons3yer GpU3MONOTHIECKHE, IHTOJIOTHIECKHE, OMOXUMHUIECKHE, ouodu3nIe-
CKHEe METOIB! aHAIM3a U MOHATOPHHTA H KOPPEKIUA CPeIbl OOUTAHHS JKUBEIX 0GHEKTOB

16.IIpuMeHeHye yIbTpa3ByKa B TEXHHKeE, HaAyKe H MEJUIIHE.

17.®u3pdeckne ¥ (QUIMOJOTMYECKHE XapaKTepPHUCTHKH 3Byka. Jluarpamma
CIBIIIMMO-CTH. YPOBHM MHTEHCHBHOCTH M YPOBHH I'POMKOCTH 3BYyKa, €IH-
HUIEI MX H3Mepenns. 3akoH Bebepa-Dexnepa.

18.YneTpasByk. MeTop! nolydeHue ynbsTpasByka. OTpaxkeHHe ¥ HOITIOMEHHe
YIIb-TPa3ByKOBEIX BONH OMOTKAHIMH, aKyCTHYECKMH uMiefaHc. Dusmde-
CKHe MeXaHH3MBI B3aMMOJIEHMCTBHA YJIBTPa3BYKOBBIX BOJNH C Ouojorude-
CKUMU TKaHAMH.

19.VnpTpa3ByKoBas AUArHOCTHKA. [IpHHIMIE TOTy4eHHs W300paXeHui opra-
HOB C HCTIONB30BaHHEM YJIbTPa3ByKa.

20.2ddext domiepa, ero UCIOIB30BaHUE I U3MEPEHHEe CKOPOCTH KPOBOTO-
Ka.

21.YpaeHenve BepHymin, ycnoBHe HEPA3pRIBHOCTH CTPYH, NPENENEl X MPH-
MEHUMO-CTH I OIIMCAHKS KPOBOTOKA.
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22.BS3KOCTD JKHIKOCTH, METONEI €& onpeacneHud. HeloTOHOBCKME M HeHB-
IOTOHOBCKHE JXMAKOCTH. BSA3KOCTE kpoBH. MakTOphl, BIHSIOIME HA BS3-
KOCTb KPOBH B OpraHu3Me.

23.®opmymna Ilyaseitns. Pacnpenenenne napieHus u CKOPOCTH KpPOBOTOKA IIO
COCYIQUCTOM CHCTEME.

24.11ynscoBRIe BOMHBI, MEXAHM3M MX BO3HHKHOBEHHSI. CkopocTh nyiscoBoif
BOMHEL. PopMyna Mosnca-Kopresera. Peructpanus ITyJIbCOBBIX BOJIH.

25.Jlamunaproe u Typ6yneHTHOe TeueHme MHmKOoCTH. Umcio Peltnonsaca.
IlposiBneHns Typ6yneHTHOCTEIH B CEepPAEYHO-COCYAUCTOI CUCTEMe.

26.PaboTta ¥ MOITHOCTE cepana.

27.OCHOBHEIE XapaKTEPUCTAKH 3MEKTPHIECKOTO TIOJLSI. ONeKTPUYECKH UTIONE
U €ro Ioe.

28.Tok B xuaxocTax. [TogBHXHOCTD HOHOB. ONeKTpOnpOBOJHOCTD JJIEKTPOIH-
TOB. ['aneBanM3anus.

29.Ilony4ennre BBHICOKOYACTOTHBIX SNIEKTPOMArHUTHEIX Kojebauuit. Tepamnes-
THYECKUH KOHTYp. IlepBuuHbIe MeXaHU3MEI BO3IeHCTBHS Ha OpraHU3M BEI-
COKOYACTOTHBIX TOKOB U moiei. Teruiossie u HeteruoBsie 5ddeKThI.

30. luarepmus. JneKTpoxupyprus. MOHOAKTHBHAS H GHAKTHBHAS METOUKH.
MectHas napconBanu3zarms.

DopMupyemMas KOMITETCHITHS:

OIIK-6 CriocoGHOCTBIO IPHMEHSTE COBPEMEHHEIC SKCIIEPUMEHTAIIBHEIE METOBI PAGOTHI C
OHONOrHIeCKUME 06BEKTAMY B TIOJEBEIX H NabOPATOPHEIX YCIOBHAX, HABBIKH PaGOTHL ¢ COBpe-
MEHHOH anmnaparypoii

OIIK-6.1 Hcnonbsyer B mpodecCHOHATBHOM NeSTENBHOCTH OCHOBHBIE 3aKOHBI (DH3HKH,
XHMMWH, HayK o 3emite 1 GHONOrHu

1. BeiGepute onpesnenenne 3Byka.
¢OTO MEXaHHYECKHE KOTEeOAHUS ¢ 4acToToi oT 201 1t 1o 20000 I'ig.
¢ITO 31IEKTPOMATHHUTHEIE KOJIEGAHUS ¢ YACTOTOM OT 20I'y 7o 20000I .
*DTO MEXaHMYECKHE KOJIeOaHus ¢ 9acToTolt oT 20kT” 1 10 20000kI 11,
*OTO ONEKTPOMAarHUTHbIE KoneGaHus ¢ 4YacToTo orT 20k o o
20000kI 1.
2. OTO MeXaHUYeCKHe KONeGaHus ¢ YacToTod Beimre 200001 .
*Bribepure onpeneneHue yJIbTpa3ByKa.
*3TO MEXaHUYECKHE KONeGAHMS C YaCTOTOMH MEHBIIIE 20I'm.
¢ JTO 3JIEKTPOMAarHUTHEIE KOJeGaHus ¢ 4acToToMH oT 20 11 10 200007 11,
#JTO MeXaHUYIECKHe KOJIeOaHus ¢ 9acToToi oT 20k 11 1o 20000k 11.
¢DTO 3IIEKTPOMATHHUTHBIE Konebanus ¢ wacroroi or 20xI'm 0
20000k .
3. OTO MeXaHHYECKHE KONeGAHMS ¢ YACTOTOR BEIIIE 20000I1.
*Kakoii 3aBHCHMOCTEIO CBS3aHEI MeXIy Co00# IpOMKOCTH M HHTEH-
CHBHOCTbH 3ByKa?
* Jlorapudmuueckoit

el Ipsamo mpomopuronansHO
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¢ DKCIIOHEHITHAJIBHOMI
¢O0paTHO NPOIIOPIMOHATEHON
s]JokazarenpHOI.
Ot kakux GU3AYECKUX IAPAMETPOB 3aBUCHUT ITOPOT CIBIIIMMOCTH?
¢#OT 4acTOTHI 1 HHTEHCUBHOCTH 3BYKOBBIX CUTHAJIOB.
¢ TOJIBEKO OT MHTEHCHBHOCTU 3BYKOBBIX CUTHAJIOB.
¢OT aMITUTYBI 3BYKOBBIX CHI'HAJIOB.
¢OT aKyCTH4ECKOI'0 CIEKTpa.
¢ToJBEKO OT YaCTOTHI 3BYKOBBIX CUTHAJIOB.
Kakoe u3iydeHHe Ha3bIBAlOT PEHTT€HOBCKUM H3ITydeHHEM?
¢ PeHTreHOBCKHM M3JIydeHHEM HA3bIBAIOT 3JIEKTPOMATrHUTHEIE BOIHEI
¢ muuHoit BomuE! oT 80 70 1075MKM.
® PeHIreHOBCKHM HM3IydYeHHEM HA3BIBAIOT IOTOK BIIEKTPOHOB, 00ia-
JaroMMX OOJNBIION SHeprue;
® PeHTreHOBCKHM H3JIy4eHMEM HA3BIBAIOT 3JIEKTPOMATrHUTHBIE BOJIHBI
¢ mAHOM BoJHEI oT 80 Ko 1075 HM.
¢ PeHTreHOBCKHM H3JydeHHEM Ha3bIBAIOT BOJIHEI C JUIMHOM BOJIHBEI OT
80 mo 107m.
¢ PeHTreHOBCKMM H3IydeHHEM Ha3bIBalOT MOTOK JIEKTPOHOB C 3HEp-
rueii ot 80 mo 10-5M»3B.

6. UK — ciexTpockomnus. . .

OCHOBaHa Ha moniomeHuy Mojiekynamu MK — n3mydenns;
IpEIIoNaraeT UCCIEA0BaHMS MOJNIEKYJIIPHBIX KONeOaHHI;
1103B0JIAeT uccienosars 02, N2, H2;

® HCIOJNB3YET JIEKTPOMArHUTHEIE U3IydeHHs BUAMMOIO JUala3oHa.

7. PedpakroMeTpHs OCHOBaHa. ..

® Ha U3MCPCHHUH YIJia BpallCHWS MOJIIPU30BaHHOI'O CBETA,
® Ha OIIPCACIICHUH IMOKa3aTeJIsA IIPCIIOMIICHUA,

® Ha U3MEPCHHH OTKIJIOHCHHUS YacTHUIl B MarHuTHOM IOJIC,

® Ha B3aNMMOJCHCTBUU AACP aTOMOB C MAarHUTHBIM ITOJIEM.

8. Meton SIMP...

MCIIOJNIB3YIOT JUIS aHAIM3a BEMIECTB, AaTOMBI KOTOPHIX UMEIOT S1pa C
HEYETHBIM KOJMYECTBOM IIPOTOHOB;

OCHOBaH Ha B3aMMOJIECHCTBHM AJep aTOMOB C IIOCTOSHHBIM MarHuT-
HBIM IOJIEM;

IIO3BOJIAET U3MEPATH ONTUUECKYIO AKTHBHOCTE BELIECTB;

OCHOBAaH Ha aHalM3€ CIIEKTPOB JIFOMHHECIIEHIINH BEIIeCTB B IPOLIECCEe
SIMP.

9. OIP — cnekTpocKonys. ..

II03BOJIAET ONPEIENIATh CTPYKTYPHI MONIEKYJl M KOHIICHTpAlliK Be-
IIECTB, MMEIOUIMX HECTIapeHHEIE 3JeKTPOHBI;
OCHOBaHA Ha B3aUMOJAEHCTBHY BHEIHUX JJIEKTPOHOB C IIEPEMEHHBIM
MarHUTHBIM II0JIEM;
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HCIIONB3YeT MarHUTHBIN PE30HAHC aTOMOB, IOMEIIEHHEIX B [IOTOK
PEHTTEHOBCKUX Iy4eit;
OCHOBaHa Ha ABJICHUH PE30HaHCa s7ep aTOMOB.

10. Jromunectenmms. . .

Pa3sHOBHIHOCTH (PochopecueHInY;

UCIIONB3YEeTCS IS aHAIu3a BEIIIECTB, CIIOCOOHBIX CBETHUTHCS MO Neii-
cTBUEM Y@ — yveii;

UCMONE3YETCS 4715 ONPE/IENICHUS. HHTEHCUBHOCTH NOTVIOIIEHHS H3ITy-
YCHUS aHAJIU3HUPYEMBIM BEIECTBOM;

JABJIEHHE, IIO3BOJIAIONIEE OIPENEIATh KOHIICHTPALUIO BEIIECTB, [IOMe-
INEHHBIX B BEICOKOYACTOTHOE MAarHHTHOE€ 110JIE.

11. Ha yem ocHOBaHBI GOTOMETpHUECKHE METO/EI aHATH3A?

+ Ha U30UpaTeNsHOM NOMJIOIEHUH CBETa pacTBOpamMu aHalIH3upye-
MBIX COCOUHEHHIA,

— Ha OTPaXXCHUU CBETa pacTBOopaMH AHAJIM3UPYECMBIX COCI[PIHCHI’IfI,

— Ha CBCYCHHH, BRI3BAHHEBIM IIEPEXOJIOM 3NIEKTPOHA B BO3GYK/ICHHOE
COCTOSIHHE,

— Ha H3Ty4Y€HHHM aTOMOB, COACPKalmHUXCs B aHAIU3HUPYEMOM 06pa311e.

OIIK-6.2. IIpuMeHseT METOIBI MaTEMATHYe-CKOTO aAHA/IM3a H MOJIETHPOBaHUSA, TEOPETHYE-
CKHX U 9KCTIEPHMEHTAJIBHBIX HCCIIENOBAHMET

12. YeMm oTmuaaercs ciekTpohoTOMETPHIECKHI METO aHAJIN3a OT ¢dotoxo-
JOPUMETPHUIECKOTO METOAA?

13.

— CIIEKTPO(OTOMETPUIECKHI aHANTH3 Ha ITOrJIOMIEHHH MIOJIUXPOMATHY-
CKOTO CBeTa,

+ CHeKTPOHOTOMETPIIECKUi aHAJIN3 OCHOBAH HA MOTVIOMEHHH MOHO-
XpOMaTHYECKOT'O CBETA,

— HHYEM,

— B CIHEKTPOPOTOMETPHIECKOM aHAIH3E 06XONATC 663 HCIOJIb30Ba-
HHsl CBETOQWIBTPA HITH MOHOXPOMATODA.

YTo Takoe ClIeKTphl HOTIOmEeHHM?

*+ 910 rpaddeckoe u3o6paxeHue HOrIOMEAEMOil CBETOBO SHEPruH
IT0 JUTMHAaM BOJIH,

— 9TO rpaduyecKoe H300paXkeHUe PacIpeieeH s U3JIy4aeMoil CBeTo-
BOM SHEPIHU MO AMHAM BOIIH,

— 3T0 rpadudeckoe H306paKeHHe pacpeneIeHHs KOHIICHTPAIHH
OIIPEAENSIEMOro BEIECTBa IO NIMHAM BOJIH,

— 3TO rpauyeckoe u300paXkeHre pacTpeieeHus TONMHHE] CBETOIIO-
TJIOLIAIOMIEro pacTBOpPA IO AJIMHAM BOJIH.

14. Temom Maccoit 20 xr B TeueHHe 3 9acoB GBI TIOTJIOIIEHA SHeprud 1
Jx. Onpezennte MOIIHOCTE MOTTIOIEHHOMN 035 U3IydeHHS.
e 4.6-10-6 Bt/xr
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46 -10-5 B1/xr
80 -10-2 Bt/kr
90 -10-3 B1/ xr
102 -10-2 B1/xr

15. Uto Ha3bIBaeTCA ONITUIECKUM IIyTEM?

ITpousBeeHIEe reOMETPUIECKOrO IyTH Ha MOKas3aTellb MPEJIOMIICHHS
CpeJIbl.

Pa3HOCTh MeXIy reoMeTpHYecKUM I[yTEM M IIPOM3BEIECHHMEM €ro Ha
noKa3aTelb IpeToMICHH.

PaccrosHue, KOTOpoe IPOXOJUT JIy4 B Cpeae.

e OTtHommeHUE rC€OMETPHUYCCKOI'O IIYTH H ITIOKa3aTeJIsl NPECIIOMICHNA Cpe-

IBL
CyMMa reoMeTpHyYecKOro IyTH M €ro IPOM3BEJCHHS €ro Ha IoKasa-
TeJb MIPEIOMIIEHUS.

16 Kakuve u3 nepeyrcieHHbIX HEAOCTATKOB OTHOCATCSA K OIITHYECKOH CHCTE-

Me riaza?
[ ]

JabHO30pKOCTh

Cohepuueckas abeppanus, JATbHO30PKOCTh, OIM30pYKOCTS.
AcTHrMaTu3M, O0O0YyCIOBICHHBI HEAOCTATKOM ONTUYECKOM CHCTEMEI,
IaIbHO30PKOCTH, OJIM30PYKOCTD.

bnusopyxocts, gucropcus.

Cdepuueckas abeppanus, O11M30pyKOCTh, TUCTOPCHSL.

17. Kakue u3 TIIEPCUNUCIICHHBIX HOI‘peIHHOCTeﬁ OTHOCATCS K OIITHYECKHM CH-

creMam?
®

BIH30pYKOCTh, aCTUTMATU3M KOCBHIX ITyYKOB, JUCTOPCHS, XpOMaTHie-
ckas abeppanus.

JlanbHO30PKOCTh, acCTUIMAaTH3M, OOYCIOBIEHHBIM aCHMMMETpHEH OII-
THYECKOM CHCTEMEI, chepudeckas abeppallus, aCTHIMAaTH3M KOCBIX
IYYKOB, TUCTOPCHSA, XpoMaTHiecKkas abeppanusi.

AcTHrMaTH3M, 00YCIIOBJIEHHBI acCHMMETpHEHl ONTHYECKOH CHCTEMEI,
chepudeckas abeppanys, aCTUTMaTu3M KOCBIX ITy4YKOB, NHCTOPCHS,
XpoMaTtu4iecKkas abeppanus.

JlucTopcus, aCTUTMaTU3M KOCHIX ITy4KOB, XpoMaTUyuecKkas abeppanus.
JlucTopcus, aCTUMaTH3M KOCHIX ITy4YKOB, XpoMaTHdecKas abeppalus,
JaITIbHO30PKOCT.

18. Kakoe yBenudeHue gaeT JyIa, eCly pacCTOSHUE HATy4IIero 3peHus 27
cM. DokycHOe paccTogHuE 3 cM?

e O ®

JIaHHBIX HEIOCTATOYHO IS pacyeTa
81

9

5

2.9
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19. Onpenenure poxycuoe paccrostue JIyTIbl, NAXOIIEH IIECTHKPATHOE YBe-
JIHYCHNE IIPH PAaCCTOSHUH HAWITY4Iero 3peHus 42 cM.
e 0.14cm
e 232cm
e 7cMm
e 0.7cm
E. 1.4cm
20. B yem u3MepseTcs ONTHYECKAsA CHIIA JIMH35I?
e JluonTpuu
¢ HrioToHEI
¢ Jhxoynu
e Kannensl
C xaxoi pusHIecKoit XapaKTepHCTHKOMN CBI3aHO pasnnyue B LiBeTe?
C JUIMHOU BONHEI,
C MHTEHCUBHOCTBIO CBETA;
C IIOKa3aTeNleM PETOMIICHUS CPEIbL;
€ YacTOTOM.+
Ort 4ero He 3aBHCHT IOKa3aTeNb IPENIOMIICHHS BEIIECTBA?
OT CBOMCTBA BelleCcTRa;+
OT JJIMHEI BOJIHEI,
OT YacTOTHI;
OT yIJIa IPEIIOMIICHUS;
OT CKOPOCTH CBETA.

OIIK-6.3 crioco6eH npuoGpeTaTs HOBBIE Ma-TeMATHUECKHE H €CTECTBEHEOHA-
YHUHBIC SHAHHA, HCIONB3Ys COBPEeMEHHbIE 0Gpa3oBaTeNlbHbIE H HH(OPMAIIUOHHEIE
TEXHOJIOTHH

23. B KaKkux equHHIax U3MEPIETCA SKCIO3HUIIHOHHAS /10327
A.Pag, K, P.
B. 3B, Bap.
C. Ka/kr, P,
D. Pan, Bap, 3s.
E. Pax, Ix/xr.

24. Breibepure omnpejiesieHHe MOIHOCTH NOTTONMICHHON JO3EL.

A. OTHomIeHHe NPUpAIEHNs SKBUBATIEHTHOM O3EI (dH) k uHTepBany Bpe-
MeHH (dt).

B. OrHomeHHe NpUpaIeHns TOMIOMEHHOM JO35I (dD) x unTepBay BpeMme-
HH (dt).

C. Oro npomssenenue 1038 (dD) Ha kKO3 HULEEHT KadecTBa K).

D. 310 nponsBeneHne MOrNOMEHHOMH N035] (dD) Ha egunMny mromamyu 06-
JIy4aeMOoro BeILECTBa.

E. OrHomenwe sneprun (E) k Macce 061TyueHHOro BemecTsa.
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25. BriGepute mpaBWIbHOE ONpefeeHHe OTKPLITON TEpMOIUHAMHUYECKOM CHCTe-
MBEL.
A. Otxprrroit TIC HassiBaeTcs cucTeMa, He HMelomas 000I09KH.
B. Otkprrroit TAC HasbiBaeTcsl cUCTEMa, KOTOpas OOMEHMBAETCS C OKpy-
JKaroLel cpelod BEeIeCTBOM.
C. Orxpeoitoit TAC Ha3piBaeTcs cUcTeMa, KOTopas OOMEHHBAETCS C OKpY-
Jaroleil cpefioi IHEpruei.
D. Otkperroii TIC HasbiBaeTCsl cucTeMa, KOTOpas 0OMEHHMBAeTCs C OKpY-
J)Karolei cpezioil BemecTBOM U SHEPIHeil.
26. Kakue TepMOAMHaMHUYeCKHe I1ApaMETPHl ONHCHIBAIOT TEPMOIHHAMHYICCKYIO
CHUCTEMY?
A. JlaBneHue, TeMIeparypa, 00beM, Macca.
B. Temnepatypa, rpagyieHT KOHLIEHTpalluy, Macca, TpagueHT qaBJICHUS.
C. Temmeparypa, rpaJueHT KOHIEHTpaIlHH, Macca, rPaJucHT AaBIICHUS,
00BEM.
D. Macca, rpaaueHnt o0pemMa, JaBIeHHE.
E. Macca, rpagueHT 060peMa, TEMIEpaTypa, SHTPOIHS.
27. Kakue BeTUYHMHBI Ha3BIBAIOTCS SKCTEHCHUBHBIMU?
A.3HaveHre KOTOPBIX 3aBHCUT OT KOJIH4YECTBA BEIECTBA M pa3Mepa CUCTe-
MEI.
B.3HadeHnye KOTOPHIX 3aBUCHT OT BEJIMYUHBI JABICHHA B KOHIIEHTPALIUH.
C.3HauyeHre KOTOPBIX HE 3aBUCHT OT KOJIMYECTBA BENIECTBA.
D.3na4eHne KOTOPBIX 3aBUCUT OT TEMIIEPATYPHI.
E.3HaueHne KOTOPHIX HE 3aBUCUT OT BEIIMYHHEI JABIICHHA M KOHIICHTPALIHUH.
28. Kaxue BeTUYHHEI HA3bIBAIOTCS MHTCHCUBHBIMH?
A.3nadenue KOTOPBIX 3aBUCHT OT TEMIIEPATYPHI M pa3Mepa CUCTEMEL.
B.3HaueHHe KOTOPBIX HE 3aBUCHUT OT KOJHMYECTBA BEIECTBA H pasMepa CH-
CTEMBI.
C.3HadeHHe KOTOPHIX 3aBHCHUT OT pa3Mepa CHCTEMEL.
D.3HaueHne KOTOPHIX 3aBUCUT OT KOJTHYECTBA BELIECTBA.
E.3HadeHne KOTOPHIX HE 3aBUCUT OT KOJIMYECTBA TEMIIEPATYPHI
U pa3Mepa CUCTEMBI.
29. Uto Ha3bIBaeTCA OOPATHMEIM TePMOAUHAMAYESCKIM IIPOIecCOM?
A.Ilponiecc, mpu KOTOPOM CHCTEMa MOXET BEPHYTBECS B MCXOIHOE COCTOSA-
HUeE.
B.IIponecc, nmpu KOTOPOM i BO3BpaTa CHCTEMEI B MCXOJHOE COCTOSHHE
TpeOyIOTCsI 3aTpaThl SHEPIUH.
C.IIpouecc, npy KOTOpOM I BO3BpaTa CHCTEMEI B HCXOJHOE COCTOAHHUE HE
IIPOMCXOOUT 3aTpaT IHEPruu.
D.IIpomecc, mpu KOTOPOM CHCTEMa BCET/ia BO3BpAIlAeTCs B MCXOJHOE CO-
CTOSTHUE.

30. Kakoit ¢pusuueckuii cMbici kodduryenTta qudpdysuu?
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A. Kosbpunuent muddysuu - busmgeckas BeJIMYKMHA, YUCIICHHO paBHad
KOJIMIECTBY BEIIECTBa, MM(DGPYHAUPYIONIEro B eIUHUIly BPEMEHH uepe3
MeMOpaHy eTUHUIHON TOJIIUHEL |
B. Koopdunuent auddysuu - dusmueckas pemmamna paBHasi M3MEHEHHIO
Pa3HOCTH KOHIICHTPAIMK BEIIECTBA B €AUHHUILY BPEMEHH.
C. Kosdpunment nuddysun - dusndeckas peqaunHa YHCIEHHO paBHas Ko-
JITeCTBY BEINECTBA, AUPOYHAUDPYIOUIErO B eAMHULYY BpeMeHH 4epes3 eiy-
HUITy IUIOIIAA NIPH IPaJieHTe KOHIEHTPALUH PAaBHOM €UHHIIE.
D. Kospdpunuent auddysun OespasmepHas BelIMYMHA, KOTOPasA YUHTHIBACT
CBOHCTBa caMoi MeMOpaHE! 1 JuddyHIUpPYIOLIEero BelmecTBa.
E. Kosddunuent muddysun - dusuueckas emramna paBHas M3MEHEHHUIO
PasHOCTH KOHIICHTPAIlWH BEIIECTBA B CAMHHIly BPEMEHH depe3 eIHHHMILY
IIIOIA/IH.

31. BeiGepuTe napaMeTpe1, KOTOpBIE BXOIAT Gopmyy Ilyaseiins.
A. I'pajieHT cKOpoCTH, JUTHHA cocyna, Ko3bdHIMEHT BA3KOCTH.
B. Papmyc cocyna, mmHa cocyna, pasHOCTb naBneHuit, Ko3(¢pHULHMeHT Bs3-
KOCTH.
C. Panuyc cocyna, anuHa cocyza, miomans B3aMMOJEHCTBYIONINX CIIOEB,
KO3 QHUITHEHT BA3KOCTH.
D. JInuna cocynma, miomazp B3aHMOJICHCTBYIOIMX CIOEB, KO3(GHIMEHT
BA3KOCTH.
E. PasHocTh jaBleHuii, MIOTHOCTs KpPOBM, MTMHA cocyna, xo3dduurent
BSI3KOCTH.

32. Bribepure napamerpbl, OT KOTOPBIX 3aBHCHT XapaKTep TeYeHUS XHUAKOCTH IO
cocynam.
A. IInOTHOCTE XHIKOCTH, JUHAMMYECKAs BA3KOCTb, CKOPOCTh TEUCHHS KU~
KOCTH, paJiiyC COCY/a.
B. ITnOTHOCTE XHAKOCTH, ATHHA COCYXa, CKOPOCTh TEYEHHUSA KHUAKOCTH, pa-
JUyC cocyna.
C. I'panuent nasienus, JuHa cocyna, CKOPOCTE T€4eHHs KHIKOCTH, pajiyi-
ycC cocyna.
D. T'mapaBnudeckoe CONpOTHBIEHHE, LTHHA COCy/la, CKOPOCTh TEYEHHS
KHUAKOCTH, PAJUyC COCYAa.
E. TInoTHOCTS XHAKOCTH, JUIMHA COCY/a, Pa3sHOCTD NaBIICHUM, pafnyc cocy-
Jia.

33. Uto ompenenseTcs 4uciIoM PeiiHonp/ca IIpu ABMXKEHMH BA3KOM KHIKOCTH IO
Tpy6e?
A. CKOpOCTb TeYeHHs KUAKOCTH.
B. XapaxTep TeueHus XUOKOCTH.
C. Bennurna oTHOIIEHMS KHIHEMATHYECKOH BS3KOCTH K JHHAMHUYECKOL.
D. I'mapasimgeckoe conpoTHBIeHHe TPYGHL.
E. O6veM npoTekarormeit )HUIKOCTH.

34. Ilo1eMy KpOBB ABIISETCS HEHBIOTOHOBCKOM XIIKOCTEIO?
A. OT0 06yCIOBIIEHO HATMYHEM B Hell (OpMEHHEIX 3]IEMEHTOB.
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B. Dro oOycimoBieHo TeM, YTO A1 KpoBH uucio PeliHonblca NMpHHUMAET
KpUTHYECKOe 3HAUCHUE.

C. 910 00ycnoBIeHO GOMBIIMM KO3 PUIIMEHTOM BA3KOCTH KPOBH.

D. 3T0 06ycIoBIIeHO MaJIeHbKIM KO3(pPHIHEHTOM BI3KOCTH KPOBH.

6. METOAUYECKHE MATEPHAJIBI, ONIPEAEJISIONIUE IPOLIEY-
PhI OIEHNBAHMNS 3SHAHU, YMEHWI 1 HABBIKOB
Y OIIBITA AESITEJJBHOCTH, XAPAKTEPHA3YIOIINX 3TAIIBI
®OPMHPOBAHMS KOMIIETEHIIAIA

Kputepun onieHWBaHHA 3HAHWH 0o0y4aronmMxcsd IpH IPOBEASHUH KOJJIO-
KBHUyMa.

¢ OTMETKA «OTJIHYHO» - O0yUafoIMiics YETKO BEIpaXkaeT CBOIO TOYKY 3pe-
HUA [0 pacCMaTPUBAaEMBIM BOIIPOCaM, IIPUBOJISI COOTBETCTBYIOIIHE NIPHMEDEL.

¢ OTMeTKA «XOpOIIOo» - 00YJaroIHiics JOIyCKAaeT OTACIBHEIE IOTPEIHOCTH
B OTBETE

¢ OTMeTKa «yJA0BJETBOPHTEIBLHO» - 00yJatonuiics oOHapyKuBaeT npobe-
JIBI B 3HAHHAX OCHOBHOTI'O Y4eOHOro 1 HOpMaTUBHOIO MaTepHaa.

¢ OTMETKA «HEYIOBJIETBOPUTEJIbHO» - oOydaromuiicss oOHApYKHBAET CY-
IIIeCTBEHHEIE ITPOOEBl B 3HAHUSX OCHOBHEIX ITOJIOKEHUM JNMCLIMIUIMHEI, HEYMEHHE
C IIOMOIIIBIO MPETOAaBATENS MOIYYUTh NPaBUIbHOE PELICHHE KOHKPETHOM IPaK-
TAYECKOH 3aJauu.

Kputepun olieHMBaHUS 3HAHUM 00y4aroNMXCsl IIPU IPOBEJIEHHH TECTUPO-
BaHHWSA.

Pe3yneTar TeCTHpPOBaHHS OLIEHHWBAeTCS MO NPOLCHTHOH INKale OIEHKH.
KaxnoMy oOydaroleMycs mpeiaraeTcs KOMILIEKT TeCTOBBIX 3aJiaHui U3 25 BO-
IPOCOB:

+OTMeTKA «OTJIHYHO» — 25-22 NPaBHIILHEIX OTBETOB.

*OTMeTKa «X0pomo» — 21-18 npaBUIBHBEIX OTBETOB.

¢OTMeTKA «yIOBJIETBOPUTEJbHO» — 17-13 NIpaBHIIEHEIX OTBETOB.
¢OTMETKA KHEYHOBJIETBOPHTEIbHO» — MeHee 13 NpaBUILHEIX OTBETOB

KpuTepyun 3HAHHI NIPH IMpPOBEICHUH 3a4Y€Ta.

¢OTMETKA «33a4YTEHO» — BHIOJHEHEI BCe BHABI YueOHOH paboThl, mpeny-
CMOTpeHHBIE yueOHBIM maHoM. OOydaroluiics AEMOHCTPHPYET COOTBETCTBHE
3HAaHWi, YMeHU}, HABEIKOB NPUBEAEHHBIM B TaOIMI@aX MOKas3aTelAM, OIEPHUpYeT
NproGpeTEeHHBIMY 3HaHMSIMY, YMEHHSMH, HABBIKAMH, IIPMMEHAET HX B CHTYaIlHsIX
NOBBIIEHHOM CJI0KHOCTH. [Ipr 3TOM MOryT OBITH JOIYIIEHBI HETOYHOCTH, 3a-
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TPYAHCHUA NpH aHATUTHICCKUX ONepausx, NepeHoce 3HAHWIl ¥ YMEHHH Ha Ho-
BBl€, HECTaHJApTHEIE CUTYalHH.

*OTMeTKa «He 3a9TEHO» — He BBIIOTHEHBI BUIEI y4ebHOl paGoTsl, npery-
CMOTPEHHBIC y4eOHBIM IIAHOM. AE€MOHCTPHUPYET HETIOMHOE COOTBETCTBHE 3HaHWiA,
YMEHMH, HABLIKOB NPHBEICHHBIM B TabuIaX MOKasaTeseit, JIOITyCKalOTCSl 3HAYH-~
TENbHBIE OIMOKY, IPOSBIAETCS OTCYTICTBUE 3HAHMM, YMEHHH, HABHIKOB 10 GOIb-
IIeMy pAny IOKasarenel, oOy4aloImMiics MCIBITHIBAET 3HAYMTENIBHEIE 3aTpyHe-
HUA TIPA ONEPUPOBAHNH 3HAHUSMM H YMEHUSIMU TIPH X TTePEHOCE HA HOBBIE CHTY-
aIum.
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AnnoTtauus pa6ogeii NPOrpamMMbI JHCIHIIHHBI
b1.5.14.04 «Brodmuka»
Yposens Bhicmero o6pasopanus BAKAJIABPUAT
Haunpagienune noarorosxu 06.03.01 Buosorns
IIpoduns Buoskonorus
®opma o6yyenns ounas

IIem: AUCHumIMHbL: [TozHanue q)I/ISH‘-IeCKI/IX 3aKOH0MCpHOCTeI7[ IIPOLIECCOB B XKUBOM OpraHmsme,

vy 1Y)

Mecto gncunniubsr B y4ebnom nname: Jucumivmua B1.5.14.04 «buodusuka» orHOCHTCS K
Moxaymo B1.6.14 «Buomnorus kieTkm 6az0Boif uyactu y4ebHoOro miana, muCUMIIMHA OCBaHBaeTcd B 3
cemectpe. TpeGoBanme k pesynbTataM OCBOeHHs AUCIHUIUVINH: B pe3ynbTaTe H3YYEeHHS AMUCLHMILIAHBI
GopmupytoTes cnenyromue komneteniuu: OIIK-2, OIIK-6

OIIK-2 criocoGHOCTBIO HEMOMb30BaTE SKONOrHECKyI0 rpaMOTHOCTE M Ga30BbIe 3HAHUSA B 0GJIACTH
$usnKM, XuMAH, HayK o 3emie M GHOMOrMH B KU3HCHHBIX CUTyallHAX; IIPOFHO3HPOBATH MOCHEACTBHS
CBo€#H npodeccHoHaNBEHOM ACATCIILHOCTH, HECTH OTBETCTBEHHOCTH 3 CBOH PEILCHHS:

OIIK-2.1 npumenser TIPUHIMIE! - CTPYKTYPHO-()YHKIMOHATILHOM OpraHH3alHy AN A3yYeHus
GHOMOrHYecKknX 0GBEKTOB M ONEHKH COCTOSHS JKHUBBIX CHCTEM

OIIK-2.2 wmcrnonesyer ¢uznonoruueckue, LMTONOrMeCKUe, GHOXMMHYecKUe, GHOdU3MUECKHe
METOZbI aHAIM3a U1 MOHUTOPHHTA H KOPPEeKLH cpelibl OGUTaHUS JKHBBIX 0GBEKTOR

OIK-6 croco6HOCTEIO [IPUMCHATS COBPEMEHHbBIE OKCHEePHMEHTA/ILHEIC METOABI paGoTel ¢
GHONOrMYECKMH OGHEKTAMH B MONEREIX J Na6OpaTOPHBIX YCIOBHAX, HABBLIKH paboThI ¢ coBpeMeHHOI
anmaparypoii:

OIIK-6.1 Hcnonssyer B npodecCHOHATBEHOM AEATENLHOCTH OCHOBHEIE 3aKOHBI (DU3MKM, XUMAH,
HayK o 3emiie B GHONOrHA

OIIK-6.2 Ipumenser Metoms! MaTeMaTH1eCKOro aHaIM3a U MOJEMpPOBAHH, TEOPETHIECKHX H
SKCIIEPHMEHTAIBHBIX HCCIICIOBAHHI

OIIK-6.3 cmocoGen NpHOGPETaTh HOBblE MaTeMaTHYecKue H €CTECTBEHHOHAYYHBIC 3HAHHS,
HCIIOIb3Ys COBpEMEHHEIE 06pa3oBaTeNnbHbIE 1 HH(OPMALMOHHEIE TEXHOIOTHMH

Kpatkoe conep:xanue qucnnminnn:: BpamarensHoe gpikenne B xuBbIx OpraHu3Max, AeHcTBHe
BHOpalMii Ha JKMBEIE OPTaHH3MEIL, MCXaHHYECKEHe CBOHCTBa GHONOrMYeckux Tkameil. Pu3Hueckue
CBOMCTBA KPOBH, 3aKOHOMEPHOCTH JBHIKECHHS KPOBHU I10 COCYUCTOM CHCTEME, CEep/Ile KaK MeXaHUUeCKas
CHCTEMA, METOABI U3MEPEHHS IaBIeHNs KpoBH. Kone6anus 1 BojHb: OCHOBHBIC MEXAHH3MBI M3JTyYeHUs
3BYKa B JKMBOTHOM MHPE, BOCTIPHSTHE 3BYKa, CIIyXOBOM anmapar opraHusMa, GuopusHKa uHbpasByka u
YIBTpasByka, NMPHMEHEHUE YNBTPa3ByKa B BETEPHHAPHH. Tepmoaunamuka Guomormueckux cucrem.
Ilepeoe Havamo TepmomuHaMmku B Guonoruy, TemnoBoit GamaHc KHBOTO OpraHHM3Ma, BTOpOE€ Ha9alio
TEPMOLMHAMHUKH B GHOIIOTMH, 0COGEHHOCTH TepPMOTUHAMUKY OTKDHITBIX CHCTEM. JleHiCTBHE MOCTOSHHOTO
4 TIEPEMEHHOT0 3IEKTPHYECKOrO TOKA Ha JKUBOM OPraHusM, AeficTaie HOCTOSHHOIO MarHUTHOTO TIOMIA Ha
OpraHM3M  MIIEKOMHTAIOIMX, METO/EI sneKkTporpadun. Bpamenwe miockocTH MONAPH3ALIIH.
Ilpumenerne nonspusoBanHOro cBeta B GuomornUecKux HccIeROBaHMAX. CaxapuMmetpua. Biusaue
TEILIOBOTO H3Ny4CHHS HA >KMBOHW OpraHH3M. Honusupytomee wanyuenne. Buonormueckoe JeHcTBHe
HOHHM3HMPYIOWHX u3nyueHui. JlosuMerpus. IpHMenenne u30TomHOrO aHan3a,

OGmas TpyxoemMKocTh AMCHHIIHALT: 2 3a4eTHEIC eAMHUIBI (72 Yaca).
HTorosblii KOHTPOIL MO AUCHUILINHE: 3aYeT,






