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1. IEJM Y 3AXAYHA TUCHHAILIAHB

OcHoBHAs IeJb IUCIHIUIAHEL - (JOPMUPOBAHHE Yy CTYAEHTOB MPEACTABICHUM O Ba)KHEH-
mux pu3nYecKux Impoleccax, MPOTEKaoMUX B KMBEIX OpraHM3Max, OCHOBHBIX MpHHUMIAX H
TEOPETHUECKUX IIOJIOKEHUIX Grodr3uku, mpuoGpeTeHne CTyIeHTaMH HaBEIKOB GHOpH3HYECKO-
ro MoAXo4a K 3KCIepUMEHTATFHOMY HCCIEIOBAaHUIO OHOIOTHUECKHX SABJICHUH M 3aKOHOMEPHO-
cTeil.

Jlnst mocTHXeHUA MOCTaBICHHOH e He00X0MMMO PEIIMTE CAEAYIOIINE 3aAaYH;

--- 061meo6pa3zoBaTenbHas 3aa9a 3aKIoYacTcd B M3yUCHHE 3aKOHOB (DM3HKM NPUMEHH-
TEJIFHO K OMOJIOTHYECKHM 00BEKTaM;

--- NIPUKJIaJHAS 3a7a4a 3aK/II0YaeTCs B OBIaJCHHM METOAaMH JabOpaTOPHBIX HCCIEN0Ba-
HUIM;

--- CIEHANbHAd 33/[a9a COCTOUT B BEIpaGoTKEe YMEHHMIA 110 MPHMEHEHUIO 3aKOHOB (PH3UKH
K OMOJIOTHYECKHM OOBEKTaM.

2. IEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYUEHMNS 11O JUCIIH-
IIJIMHE (MOAYJII0), COOTHECEHHBIX C IINIAHUPYEMBIMU PE3Y JIb-
TATAMU OCBOEHUS OBPA3OBATEJILHOM ITPOTPAMMABI

B pesynsTare OCBOSHHS AUCLHILIIHE 00YJarOIIHICA TOTOBUTCS K CASAYIOIUM BHIAM Je-
ATENBHOCTH, B COOTBETCTBHH ¢ oGpasoBaTensHsM crapnaprom ®I'OC BO 06.03.01 buosnorus,
npoduis 'eHeTHKa XUBOTHBIX

ObnacTe npodeccHoHANBHON NeATENLHOCTH:

Tumsr 3amau npodeccruonanbHON AeITENEHOCTH:

® Hay4HO-HCCIIEI0BATENECKAS

® HAyYHO-IIPOHU3BOACTBEHHAN M IIPOEKTHAA

® OpraHU3aIMOHHO-yIIpaBlIeHUECKas

® TIeIarorHIecKas

¢ yH(OpMaIOHHO-0H0I0OTHYecKas

Kovnerennuu o0y4aromerocs, opMHupyeMble B pe3yJbTaTe 0CBOCHHS JUCHUILINHBI

H3yuenne AUCIMIUIMHE JODKHO cOPMHPOBATH CACAYIOIIHE KOMIETCHIIUH !

A) obmenpodeccnonanbubie komnerennun (OIIK):

OIIK-2 crioco6HOCTBHIO HCIONB30BATh SKOJOTHYECKYIO IPAMOTHOCT M 0a30BBIe 3HAHHA B
obnactu GU3NKK, XUMHH, HayK 0 3emie H OHONOTHH B )XU3HCHHEIX CHTYaLHAX; IPOrHO3MPOBaTh
HOCIEJCTBHA CBOEH IpodeCCHOHANBHOM AeATEIFHOCTH, HECTH OTBETCTBEHHOCTD 332 CBOM pelle-
HUSL:

OIIK-2.1 npuMeHseT TPUHIHIBI CTPYKTYPHO-(OYHKIMOHAIBHON OpraHM3aliuy Uil H3yde-
HHUA OGHOJIOTHYECKUX O0BEKTOB H OLCHKH COCTOSHMS JKHUBBIX CHCTEM

OIIK-2.2 ucrons3yeT (U3HONIOTHYECKHE, IUTONOTHYECKHe, OGnoXxuMuiecKue, Grnodusmnye-
CKHe METOJIbI aHATIM3a /Il MOHUTOPHHTA M KOPPEKLHH CpeJIbl 0ONTaHMs XKHUBEIX OOBEKTOB

OIIK-6 crioco6HOCTBIO IPHMEHATH COBPEMEHHEIE SKCIIEPIMEHTAILHEIE METORI paGoTHI ¢
GHOTOrHIECKAMH OOBEKTaMH B IOJEBHIX U JTa0OPAaTOPHEIX YCIOBHAX, HABBIKH PaboOTHI ¢ COBpe-
MEHHOH amnmapaTypoi:

OIIK-6.1 Hcnoms3yer B MpoQecCHOHANBHOM NEATENPHOCTH OCHOBHEIC 3aKOHBI (QH3HKH,
XMMHH, HayK 0 3eMiie 1 OHOJIOrHH

OITK-6.2 TlpuMeHSeT METOBl MaTEMAaTHUECKOIO aHaJIM3a U MOACIHPOBAHHUS, TEOPETHIC-
CKHMX M OKCIIEpUMEHTANIBHBIX UCCIIEA0BaHHIA

OIIK-6.3 cocoGen mproOpeTaTh HOBEIE MAaTEMaTHUYECKUE U €CTECTBEHHOHAYYHEIC 3HAHN,
HCIIONB3Ysl COBPEMEHHEIE 00pa3oBaTebHbIEC H HHPOPMAIHOHHEIE TEXHOIOTHH
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3. MECTO JUCUHMILIMHLLB CTPYKTYPE OHion

JMucounmina B1.5.14.04 «bpoguznka» orrocHTCs K Moymo B1.5.14 «Bronorns KJIETKH»
6230B0# 4acTH y4eGHOro IIAHA BeepaIbHOro FOCyAapCTBEHHOrO 06Pa3oBaTENLEHOTO CTaHAap-
Ta BHICIIETO 06pa3oBaHus mo crnemuanbroct 06.03.01 Buonorus, npodunes I'eHeruka xuBoT-
HBIX (YPOBEHD BHICHIEr0 0Gpa3oBaHus OakanaBpuar).

Aucnummsa ocBauBaeTcs B 3 ceMecTpe 2 Kypca Ha OYHOM OGY4YeHHH.

Jlns u3ydenns kypca «BHOQH3HKE» B By3e CTYAEHT JOJDKEH 3HATH OCHOBBI anredpsl, reo-
METPHM ¥ TPUrOHOMETPHH, OHOJOTHH, 3HATh (HOPMYIIMPOBKM OCHOBHBEIX (DM3MUECKHUX 3aKOHOB.
YMeTh IPOM3BOJUTE MaTeMaTHYECKHE BRIKIAJKY IIPU PeIeHHH dH3IIECKUX 33124 U GEITE KOM-
IETEHTHEIM B 00JIACTH YTEHHS M NOCTPOEHHS IPadpuKOB GUIMIECKAX IPOLIECCOB. IIpemmectry-
IOIMMH MMCHUILIMHAME, HA KOTOPEIX Gasupyercs «Buodmsmkay, sSBISIOTCS: IMKONBHELA Kypc
(usuxu, MaTeMaTHKH ¥ GHONOrUH, BHICIIAT MATEMATHKA, BEKTOpHas anre6pa.

«bHOpuU3HKa» ABNSETCA GA30BBIM KYPCOM M ITO3BOJIAET CTYIEHTAM HOJYy9UTh yriryGiieH-
HBIC 3HAHHA OCHOBHBIX (PM3UYECKHX SBICHUM, QyHIaMEHTAIBHBIX 3aKOHOB KJIACCHUCCKON U Co-
BpeMeHHO! GU3KKH ¥ GHOGH3NKH, HABEIKH JUIS YCHEIHOR IPo(eCCHORATBHOM e TeNbHOCTH 1
IPONIOJIKEHUA NPOpECCHOHaNBHOTO 0GpPa3oBaHKs B MATHCTPATYpE.

JMCUMILIEHA HMEET TOUKHU IepeceueH s ¢ TAKHMH AUCLHILIMHAME KaK:

1. DHU3HONOTHSA M 3TOJIOrHS KHBOTHBIX,
2 AHaTOMHS XHBOTHBIX;

3. [TaTonoruueckas ¢pusuonorus;

4 I'urnena xXHUBOTHEIX;

4. OBBEM JUCHHUILIUHBI “BHOGHU3NKA”

41. OBBEM AUCTTATIVINHBI “BHO®U3NKA”
IS OYHOU ®OPMbI OB YYEHMSI

eMecT
Bup yue6Hoii paGornr Bceero uacos ¢ 3 P

AyauTopHbIe 3aHATHA (BCETO) 32 32
B ToM uncie:
Jleknum, B TOM YHCTEe HHTEPAKTHRHEIE 16 16
(hopMEI
I[Ipaxtuyeckue 3anstus (113) 16 16
CamocrosTeabHas pa6ora (Bcero) 40 40
Bun mpoMexyTouroii arTecTamuu

" 3a4er 3a4eT
(zuddepennmpopanuslit 3auer)
O0masn TpyroeMKkocTs Yacs! / 3auer-
HBIE COWHHUTIBI 7212 7212
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6. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUA AJI51 CAMOCTO:-
TEJHHOMN PABOTHI OB YHAIOLIUXCA 110 AU CIUILIMHE

6.1. MeTogauecKue YKa3aHus JJIfl CAMOCTOATEIbHOM pabdoThI

1. Jlemenxo, B.I". Memurunckas u 6uosioruyeckas ¢pusuka. [IpakTakyM [DNeKTpOHHBIH
pecype] : yaebroe nmocoGue / B.I'. Jlemenxko, I'.K. Winsuy, HW. Macaposa [# Ip.]. — ONeKTpoH.
nan. — Munck : Hosoe 3mamme, 2013. — 334 c — Pexum gocty-
na: http://e.lanbook.com/books/element.php?pl1_id=64898 (nata obpamenus 17.04.2024)

2. Ilnyraxus I'. A. Brodwsuka [DnexrporHsii pecype] : yue6noe nocobue / Ilnyraxun
. A., Komaer A. I'. — Dyexrpon. gan. — CII6. : Jlanp, 2012. — 240 c. — Pexum nocry-
na: http://e.lanbook.com/books/element.php?pl1_id=4048 (mara obpamenus 17.04.2024)

6.2. JIuTepaTypa Ajis caMOCTOATENLHOI padoTh!

1. Bomskenmrreitn, M.B. Bruodusuka [DnekTporHbIi pecypc]: yae6HOe mocobue. — JNEKTPOH.
JIaH. — CII6.: Jlans, 2012. — 596 c. — Pexum JIOCTY-
na: http://e.lanbook.com/books/element.php?pl1_id=3898 (mara oGpamenus 17.04.2024)
2. Jlemenko, B.I'. Meauiuackas u Guonormdeckas Gusuka [Dnexrponnsii pecype]: / Jlemenko
B.I., Vneuu I''K. — DrextpoH. nan. — Munck: Hosoe 3nanme, 2014. — 527 c. — Pexxum no-
ctyma: http://e.lanbook.com/books/element.php?pll_id=69096 (nara oGpamenus 17.04.2024)

3. Pemuzos, A.H. Meaumusckas 1 6uonormdeckas ¢pusuka [Texct]: yueGHuk / Pemuson
A.H. — 4-¢ w3z, ucnp. u nepepab. — I'DOTAP-Memua — 2012. — 648 c.: uu.

7. IEPEYEHH OCHOBHOI M IONIOJHUATEJILHON JIATEPATYPBI, HEOEXO-
JUMOM J1JIs1 OCBOEHUSA JUCITATLTAHBI
a) OCHOBHAS JIATEPaTypa:

1. 1. Pemmsos, A.H. Memununckas u 6uonorudeckas gpusuka [Texct]: yueGuuk / Pe-
mu308 A.H. — 4-e u3x., ucnp. u nepepab. — I'DOTAP-Memua — 2012, — 648 c.: un. (Jata
oGpamenns 17.04.2024)

2. 2. Bonskenmrreiin, M.B. Buodusuka [DeKTpoHHEI pecype]: yuebHOe mocobue. —
SnexTpoH. jpan. — CIIG.: Jlass, 2012. — 596 c¢. — PexuM moctyma:
hitp:/e.lanbook.com/books/element.php?pl1_id=3898(Jlata oGpamenus 17.04.2024)

3. 3. Illaxno, E.A. ®usndeckne OCHOBHI IPMMEHEHWS JIa3cpoB B MeIUIHUHE [Jek-
TpOHHBIA pecypc]: yuebHOe mocoGue. — OmekTpor. man. — Cn6.: HAY HUTMO (Canxt-
TeTepGypreKuii HAMOHATBHEIN HCCIeI0BaTeNbCKHN YHHBEPCUTET HHPOPMAIIMOHHEIX TEXHOIIO-

ruii, MexaHumk ®  onTuku), 2012. — 129 ¢ — Pexmm jocTyna:
http://e.lanbook.com/books/element.php?pl1_id=43814 (Jlara obpamenus 17.04.2024)
4. 4. Cpumes, I'. M. KoHbokarsHas MHKPOCKONHS H YIBTPaMHKDOCKOIHS JKHBOH

KIeTKH [DNeKTpoHHEIH pecypc]. — DieKTpoH. faH. — M.: @mamammr, 2011, — 118 c. — Pe-
KUM mocryma: http://e.lanbook.com/books/element.php?pl1_id=5292 ([lara obpameHus
17.04.2024)

0) MONOIHUTEILHAS JIUTEpATypa:
1. Tpodumosa T.W. C60pHUK 33124 10 Kypcy $H3UKH ¢ pemenusMA. Y4eb. mocobue / Tpodu-
mosa T.U., ITasnosa 3.I'. — M.: Beiciu. mk., 2008. — 591 c.
2. T'paGosexuii P.U. Kypc pusuxn: Yueb. mocobue / I'pabosexmit P.M.. — CLI6: JIAHDB, 2007. —
608 c.
5. Bonmskenmreita B.C. CGopHuK 3a1a4 o o6meMy kypey ¢usukn / Bomskenmrein B.C. - A3,
9-oe. — M., 1976. - 46 c.

8. IEPEYEHL PECYPCOB I/IH(I)OPMAI.II/IOHHO-TEJIEKOMMYHI/IKAIII/IOHHOI?I
CETH «IHTEPHET» HEOBXOJUMBIE JI/IsS1 OCBOEHUA JUCLIAILINHBI
Ut IOATOTOBKM K TPAKTHYECKHM 3AHATHAM H BBIIONHEHHS CAMOCTOSATENBHOM paGoTHI
CTYZICHTHL MOTYT HCIIONB30BATh CleAyomue uTepHeT-pecypesl:
1. https://meduniver.com — MenunuHcKkuit HEGOPMAIMOHHBII CaiT.



2. Science - xypHan u3narenscTBa American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year

3. Annual Reviews - exerojgHsle HayyHble 00630pEI -
http://www.annualteviews.org/action/showJournals

4. hitp://www.nkj.ru/ - xypaan «Hayka # u3HE» (OTKPEITEIH JOCTYI)

http://www.inauka.rn/ - Hay4Ho-momysapHas razera «/3BecTus HayKu» (OTKPBITEIH

moctym) hitp://www.science.ro/ - caiit «Hayka B Poccmu» (OTKpEITEIH IOCTYIL)

IEKTPOHHO-OHOIHOTEIHBIE CHCTEMBI:

IBbC «CIIBI'YBM»
IBC «Hznarenecro «JIanby
OBC «KoHCYIbTaHT CTYIEHTA»
CupasouHo-npaBosas cucrema «KoscyaprantILtrocy
YHuBepcuTerckas nHopMaunonnas cucrema «POCCH STy
HomroTexcroBas 6a3a nanaex POLPRED.COM
Hayynas snexrponnas 6ubanorexka ELIBRARY.RU
Poccutiickas mayunas Cetb
OnekTpoHHO-0MOMHOoTeyHas cuctema I0lib
. baza 1aHHBIX MeXITyHAPO/HBIX HH/IEKCOB Hay4IHOro nuTHpoBanus Web of Science
11. IlonaoTeKkcTOBas MEXIUCHHIIMHAPHAA 6a3a JAHHBIX IO CEJIbCKOXO3SMHCTBEHHBIM H
skonornyeckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
12. DnexTpoHHEBIE KHUTH H3AaTeNbCTBa «IIpocnext Hayku»
http://prospektnauki.ru/ebooks/
13. Komnexuus «Cenbckoe xo3giicTBo. BerepmHapus» wm3matensctea  «KBaapoy
http://www.iprbookshop.ru/586.html
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9. METOIUMYECKHE YKA3AHUSA JJISI OBYYAIOHIUXCA II0 OCBOEHHUIO JIUC-
HUIJIVHBI

Metonuyeckue pexoMeHIAUME A CTYACHTOB — 3TO KOMILIEKC PeKOMEHIAIMI 1 pasbsic-

HEHH, TO3BOJIAIOIIMX CTYJEHTY ONTHMANBHEIM 00pa30M OpPraHHU30BaTh NPOLECC H3yICHHS TaH~
HOM JMCHHILIMHEL,

Conepxanue METOOMIECKHX PEKOMEHAALMH, KaKk MPaBUIIO, MOXKET BKIIOYATE CIEAYIOMYIO HH-

(bopmarmro.

* CoBeTbl IO MIAHMPOBAHMIO H OpraHU3alMH BPEMEHH, HEOOXOUMOTO Ha H3ydeHHE JHC-

mugHel. ONHCaHKe NOCNEI0BATENbHOCTH AEHCTBAN CTYZEHTa, MM «CIICHApHi H3yde-

HHs1 JUCIHAIUINHED),

VYTpeHHee BpeMs ABJIACTCS CaMbIM IUIOJOTBOPHBIM Ui y4e6HOM paboTs (¢ 8 nol14 ua-
coB), 3aTeM mocneobenennoe BpeMs (c16 no 19 yacos) u Beuepree Bpema (¢ 20 mo 24 gacos).
Camplif TpYaHBIH MaTepHan peKOMEHIYETCS K H3yYeHHIO B HAYale KaXI0TOo BPEMEHHOTO HHTEp-
BaJa nocie oTabixa. Yepes 1.5 gaca paGorsl HeoGxonuM nepepris (10-15 MunyT), Yepes 4 daca
paGoThl MepepEIB JODKEH COCTABIATh | wac. YacTbio Hay4HOH OpraHM3alMH TPyZAa SBIAETCA
OBJIAZICHHE TEXHUKOH YMCTBEHHOrO TpyZAa. B HopMe CTYyAeHT JOJDKEH YAEIATH YYEHHIO 0KojIo 10
4acoB B JicHb (6 4acoB B By3e, 4 gaca — goMa).

e Pexomennanuu no paboTe HaJ MTEKIMOHHEIM MaTEPHAIOM

ITpu moAroToBKeE K JICKIMH CTYICHTY PEKOMEHIYETCA:

1) mpocMoTpeTs 3amHCH NpPEAIIECTBYIOIIEH JTEKIMA ¥ BOCCTAHOBHUTL B NAMATH paHee
H3YYECHHEIN Marepuan;

2) oJIE3HO IIPOCMOTPETH H NPEACTOALIMI MaTepran OyayIei JeKIuu;

3) ecnu 3anaHa caMOCTOATENbHAS IPOPa0OTKa OTAEHBHEIX (P)PArMEHTOB TEMbI HPONLIOH
JIEKIHH, TO €€ HaZ0 BEITOIHUTH HE OTKJIAJBIBAS;

4) ICHXOJIOTHYECKA HACTPOUTHCS Ha JIEKIHIO.



JTa paboTa BKIIOYAET JBA OCHOBHBIX 3Talia: KOHCIIEKTMPOBAHHE JICKIMH U IOCIEAYI0-
TIyIo paboTy Haj JEKIIMOHHEIM MaTEPHAIIOM.

I[Ton KOHCIIEKTHPOBAHHUEM IIOAPa3yMEBAIOT COCTABICHHE KOHCIIEKTa, T.€. KPaTKOrO ITHCh-
MEHHOTO M3JIOKEHMS COJIepKaHus 9ero-mbo (yCTHOro BEICTYIUIEHHS — PEUH, JICKIHH, JOKIIana
¥ T.II. WJIM IMCHMEHHOTO HCTOYHMKA — JOKYMEHTA, CTAThH, KHUTH M T.IL).

MeTozxuKa paboTH IIpH KOHCIEKTUPOBAHAM YCTHEIX BEICTYIUICHUN 3HAYUTENFHO OTIHYa-
eTCs OT METOAMKH paboTHI IIPH KOHCIIEKTUPOBAHHMHE MUCEMEHHBIX HCTOYHHMKOB.

KoHcnekTupys: MHUCHMEHHBIE HCTOYHHMKH, CTYJACHT HMECT BO3MOMKHOCTH HEOAHOKPAaTHO
IIPOUHTATh HY>KHBIA OTPHIBOK TEKCTA, IIOPa3MBICIUTH HAJl HUM, BELICIMTE OCHOBHBIE MBICIH aB-
TOpa, KPaTKo cOpMyIHpPOBATh UX, a 3aTeM 3anucath. [Ipy HeOGXOAMMOCTH OH MOXET OTMETHTD
1 CBOE OTHOINEHHE K 3ToH Touke 3penus. Ciymmas ke JEKIMIo, CTyJIEHT GOJBINYIO JacTh KOM-
IJIexca YKa3aHHBIX BEINIE paOoT JNOJDKEH OTKIAJbIBATh Ha Pyroe BpEMs, CTPEMSCH HCIOIbB30-
BaTh KXY MHHYTY HA 3aIlHCh JIEKIHH, 2 HE HAa €€ OCMBICJICHUE — JUI 3TOr0 YXKE HE OCTACTCA
BpeMerH. [103TOMy NpH KOHCIIEKTHPOBAHHH JIEKITHA PEKOMEH/yeTCs Ha KaX/Oo# CTpaHuLEe OT-
JEeTSTh HOJA JJIA MOCIEAYIOUIHNX 3amuceil B IOMOIHEHHE K KOHCIIEKTY.

3amucaB JNIEKIHMIO WM COCTABHB €€ KOHCIEKT, HE CIEAYET OCTaBIATh paboTy Haj JeKIH-
OHHBIM MaTEpHANIOM 0 Havania MOJrOTOBKH K 3a4eTy. HyxHo npogenaTs Kak MOXHO paHbllie Ty
paboTy, KOTOpasi CONPOBOXAAET KOHCIEKTHPOBAHHE IMMChbMEHHBIX HCTOTHHKOB M KOTOPYIO HE
YAANOCH CIENATh BO BPEMs 3aIIHCH JIEKIHH, - IPOIECTh CBOHU 3AIUCH, PAaci(ppoBaB OTAEIbHEIE
COKpamIeHNsl, IPOAaHAIH3HPOBATE TEKCT, YCTAHOBUTD JIOTUYECKHE CBA3H MEXTy €TO JICMEHTaMH,
B pAJie CIydYaeB IOKa3aTh HX IpaMuecKH, BEIAEIUTH [IABHBIC MBICIH, OTMETHTH BOIIPOCH, TPE-
GyIomue AONONHATENEHON 06paboTKH, B YaCTHOCTH, KOHCYIbTAIlMH IPEIOAABATEIIA.

Ilpu paGoTe Hajl TEKCTOM JIEKLMH CTYACHTY HE0GX0MMO 06paThTh 0c000e BHEMAHNE HA
IpoGeMHEIE BOIPOCHL, OCTaBIEHHEBIE NPENOJaBaTelieM IPH YTCHUH JIEKIHH, a TaKkKe Ha ero
3alaHKs ¥ PEKOMEHIALHH.

JIst KasKIoM JeKIMH, TIPAKTHYECKOTo 3aHATHA ¥ TabopaTopHOH paboThl IPHBOJATCS HO-
Mep, TeMa, [IEpeYeHb PacCMaTPHBAEMBIX BOMPOCOB, 0OBEM B Hacax M CCHUIKH Ha PEKOMCHIye-
MyIo JuTepatypy. Jin 3aHATHH, IPOBOAMMBIX B HHTEPAKTHBHEIX (popMaX, OJDKHA YKa3bIBaTHCS
X OpraHH3aMOHHAd (OpMa: KOMIIGIOTEPHAs CHMYIISIA, IENOBas MIM poleBas Hrpa, pasbop
KOHKPETHOM CHTYalluHd H T.J.

» PexoMeHaIUH 1O MOATOTOBKE K IIPAKTHYCCKHM 3aHATHAM.

[IpakTHuecKre (CEMHHADCKUE) 3aHATHA COCTABIIAIOT BXHYIO JacTh IPO(ECCHOHANBHOM
TIOATOTOBKH CTYAeHTOB. OCHOBHAS IeNb NPOBEACHHA IPAKTHYECKHX (CEMUHAPCKAX) 3aHATHH -
¢opMHpOBAaHKE Y CTYACHTOB aHATHMTHYECKOrO, TBOPYECKOrO MBIIIEHHS ITyTEM npuoOpeTeHus
NPaKTAIECKHAX HaBBIKOB. Tak ke NpaKTHYECKHE 3aHATHA IPOBOIATCS C LENBIO yriyOieHHs H
3aKpeIUIeHNs 3HAHMM, MONyYeHHBIX HA JIEKIHUSX H B MPOIECCE CAMOCTOATENbHOMR paboTE! Hal
HOPMATHBHEIMH JIOKyMEHTaMH, y4eGHO# M HaydHOH ymTepaTypoit. 1Ips mojiroToBKe K IpaKT-
YeCKOMY 3aHATHIO JUIA CTYJEHTOB HEOGXOMMO M3yYHTh WM MOBTOPATH TEOPETHUCCKHH MaTe-
pHaI 10 3aJaHHOH TeMe.

ITpu MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO CTYACHTY PEKOMEHIYETCs IIPUACPXKUBATECA
CIIEIYIOIIErO aNrOPHTMA,;

1) 03HAKOMHTCS C TIJIAHOM IIPEICTOALIETO 3aHATHS;

2) mpopaGoTaTh JMTEpaTypHbIE HCTOYHHKH, KOTOpEIe GBUIH PEKOMEHIOBAHEI M O3HAKO-
MHTECS C BBOJHEIMH 3aMEUaHUAME K COOTBETCTBYIOIIHM pas/ie/iaM.

MeronuyecKre YKa3aHHd K TPAKTHYECKHM (CEMHHAPCKHM) 3aHATHAM MO JHCLHIIIMHE
Hapamy ¢ paGoueii mporpaMmoii B rpadukoM y4eGHOro mpoIecca OTHOCATCA K METOMMICCKUM
JOKYMEHTAM, ONPEIEITIOMUM yPOBEHb OPraHH3aIlMK M Ka1ecTBa 06pa3oBaTeN-HOro npouecca.

CozepkaHHe NPaKTHUECKHX (CEMHUHAPCKHUX) 3aHATHI uKcupyeTcs B pabounx y4eOHBIX
nporpaMmax AUCIMILIHH B pa3fenax «[lepeueHb TeM NPaKTHIECKHX (ceMHHApPCKHX) 3aHATHI.

BaxHeiineit cocTasisromeii mo60oii GopMbI IPAKTHYECKUX 3aHATHH ABJIAIOTCA 3aJaHHs.
OCHOBa B 3aJJaHUH - IIPAMEp, KOTOPHIA pa3bupaeTcs ¢ MO3UIHE TEOpUH, PasBUTOH B JICKIMH.
Kax IpaBmiIo, OCHOBHOE BHEMAHME yASSETCS (JOPMUPOBAHMIO KOHKPETHBIX yMEHUH, HABBIKOB,
YTO W OIpENeNseT COAEPXaHMe AeSTENBHOCTH CTACHTOB - PeleH e 3a/a4, IabopaTopRLIe pa-
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OOTHI, yTOUHEHME KATeropuii u ﬁona'im‘i HayKi1, ;IBJrIs'II‘OI}I‘IHXCx NpeANOChUIKOMH ﬁpéﬁi{ﬁSHofo
MBHIUIEHHS U PEYH.

IlpakTudeckue (ceMUHAPCKHE) 3aHATHS BEINOJHAIOT CIEAYIONIHE 3aan:

- CTEMYJIHPYIOT PEryISpHOE U3YUYeHHE PEKOMEHIYEMOM JHTEPATypH, a TAKXKe BHHMa-
TEeJIbHOE OTHOLIEHHE K JIEKIIMOHHOMY KypCy;

- 3AKPEILULAIOT 3HAHHUS, NMONYYCHHBIE B MPONECCE JIEKIUOHHOTO OOYYEHMSI H CaMOCTOS-
TEJBHOM paboTHI Hafl TUTEPATYpOit;

- pacupsroT 06bEM NpodecCHOHANBHO 3HAYAMEIX 3HAHMUM, YMEHHH, HABHIKOB,

- TIO3BOJIAIOT IIPOBEPUTE [IPABHIILHOCTD PaHEe IOMYIEHHBIX 3HAHMI;

- IPUBUBAOT HABBIKK CAMOCTOATENHHOTO MBIIUIEHHS, YCTHOIO BEICTYILICHMS;

- CIIOCOGCTBYIOT CBOGOXHOMY ONIEPHUPOBAHUIO TEPMHHQIIOTHEH;

- IIPSIOCTARIIIOT NPENOJABATENO BOSMOKHOCTS CHCTEMATHYECKH KOHTPOIHPOBATh Ypo-
BEHb CaMOCTOATENBHOM paGoTHI CTYAEHTOB.

Mertonuueckue yxasanus K IPaKTHISCKHM (CEMHHAPCKHM H HaGOpaTOPHEIX) 3aHATHAM
N0 JMCIHUINIMHE NOJDKHEI OBITh OPHEHTHPOBAHEI HAa COBPEMEHHBIE YCIIOBHSA XO3SiCTBOBAHHS,
AeHCTBYIOIME HOPMATHBHEIE OKYMEHTEI, IIEPEIOBBIE TEXHOJIOTHH, Ha MOCTEHAE JOCTHKEHHS
HayKH, TEXHUKH U TIPAaKTHKH, HA COBPEMEHHBIE NPEACTABICHUA O TeX WIA UHEIX ABJICHHUSX, U3Y-
qaeMOM JeHCTBUTEIRHOCTH.

ITpakrryeckue (MaboparopHsie paGoTH) COCTABILIOT BKHYIO 9acTh IpodecCHOHANbHOR
TIOATOTOBKH CTYAeHTOB. OHU HalpaBeHH! HAa 3KCIEPHMEHTAIBHOE MOATBEPKIACHHUE TEOPETHYE-
CKHX TOJIOXKEHHH 1 GopMHpOBaHAE YIeOHBIX U NPOdECCHOHANBHEIX TPAKTHIECKHX YMEHHH.

Brinonnenue cTyieHTaMH Ta60paTOpHO-NPAKTHIECKHX pabOT HANpPAaBIECHO Ha:

- 06001IeHME, CHCTEMATH3AIMIO, YIIIy6iIeHN e, 3aKpelleHIe NOTydeHHEIX TeOPETHICCKHX
3HAHMM 110 KOHKPETHBIM TeMaM JUCLHIUINH,

- hopMupoBanKe HEOGXOTUMEIX NPOPECCHOHATHHBIX YMEHH H HABBIKOB;

JIMCOUIUIHHEEL, T0 KOTOPEIM ILIAHHPYIOTCA TaGOPaTOpHEIE paGoOTHI B HX 0OBEME], OIpe/e-
JAIOTCA paboduMU yI4eOHBIMH IIAHAMH.

Metonuyeckue ykasanus 10 IPOBEACHHIO MPAKTHYECKHX (1a60paTOpHEIX paboT) paspa-
OaThIBAIOTCS Ha CPOK JeiicTBUA pabodeii yueGHOM MporpaMMbI M BKIIIOYAIOT:

- 3arjlaBue, B KOTOPOM yKasbiBaeTcsl BHJ paboThl (MaGopaTopHas), ee MOPAIKOBEIA HO-
Mep, 00BEM B Yacax ¥ HAUMEHOBAHUE,

- nens paboThl;

- OPEeJIMET U coaepkanue paboTh;

- 000pyoBaHNe, TEXHUYECKUE CPENCTBA, HHCTPYMEHT,

- IOPAZOK (TIOCIIC0BATENLHOCTD) BHIIIOJIHEHHS PaGOTHI;

- IpaBUJIa TCXHUKH GE30MIaCHOCTH U OXpaHHI TPyJa IO JaHHOH paGoTe (10 HeOGXOIUMO-
CTH),

- 06mue npasmiIa K oopMIeHHIO paGoTH;

- KOHTPOJIBHBIE BOIPOCHL;

- 3aJJaHA;

- CIIHCOK JINTEPATYPHI (110 HEOOXOAUMOCTH).

* PasbsacHeHHs 110 moBoAy paboTHl ¢ KOHTPONBHO-TECTOBEIMH MATEpPHATIAMH II0 KypCy,
PEKOMEHIALHUH 10 BENIOJIHEHHUIO JOMAITHUX 3aJaHHHA.

TectupoBanue - 3T0 MpoBepKa, KOTOpadA IO3BOJIET, BEIIOIHKE CIEHHATEHO MOA06paH-
HBIH HabOp TECTOB, ONPENETHTh: COOTBETCTBYET JIH PEATBHO IIOJYYEHHEIH Pe3yNbTaT OXKHJac-
MOMY YCBOCHMIO IIpOrpaMMEI. TecT — 3TO BBINOJHEHHE ONpENeNICHHBIX YCIOBHH M AeHCTBHI,
HCOOXOIMMBIX JUIs IPOBEPKU paboTHI TeCTHpyeMoit hyHKuuH Wi e€ uacTh. Ha xaxstit Bompoc
IO AUCHHUIUIMHE HEOOXO0IMMO IPaBHIBHO OTBETHTD, BEIOPAB OJIMH BapHAHT.

10. BOCIIMTATEJILHAS PABOTA
B pamxax peanusanuu JUCIHIUIMHE IPOBOAUTCS BOCIMTaTeNbHA paboTa fia dopMupo-
BaHM: COBPEMEHHOI'0 HayYHOTO MHPOBO33PEHHS H CHCTEMBI 0a30BBIX IEHHOCTEH, (OpMHUpOBa-
HUA ¥ PasBUTHA JyXOBHO-HPABCTBEHHBIX, MPaXKAAaHCKO-IIATPHOTHYECKHX LIEHHOCTEH, CHCTEMEI
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5CTETHYECKAX M THYESCKHX 3HAHMUI M IEHHOCTEH, YCTAHOBOK TOJNEPAHTHOTO CO3HAHMA B o0Ie-
cTBe, GOPMUPOBAHHS Y CTYAEHTOB NOTPEGHOCTH K TPYAy Kak IepBoit KHU3HEHHOH HEOOX0/MMO-
CTH, BEICINE} ICHHOCTH M IIIaBHOMY CIIOCO0Y MOCTHKCHHS KHU3HEHHOIO yCIeXa, I OCO3HAHUSA
CONMANLHOM 3HAYAMOCTH CBOei 6ymymeit mpodeccHu.

11. IEPEYEHb NTHOOPMAITMOHHBIX TEXHOJIOI“HfI, UCIOJIB3YEMBIX ITPU
OCYIIECTBJIIEHUA OBPA30BATEJIBHOI'O MNPOHECCA
B yueOHOM mporiecce o JHCHUILUIHHE MPeLyCMOTPEHO HCIIONIE30BaHHC HH(OPMALMOHHBIX
TEXHOJIOTHH:

v BeJIeHHE ITPAKTHIECKHUX 3aHATHI C HCIIONB30BAHHEM MYJIbTUME/INA;

v HHTEPAKTHBHEIE TEXHOJOTHM (IPOBeNCHHE MHAIOrOB, KOJIEKTHBHOE O0CYXKIeHHe pas-
JIAYHBIX [OJIX0JI0B K PELICHHIO TOH MM MHOH yueGHO-IpodeccHOHANbHOM 3a124H);

v B3aUMOJIeHCTBHE C 00YYAIOMIAMUCS MOCPEACTBOM 3JIEKTPOHHOM IIOUTHI;

v coBMecTHas pabota B DiekrpoHHOH HH(pOpMaHOHHO-06pa30BATENBHON  Cpenie

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

11.1. TexHOJIOrHH UCKYCCTBEHHOI0 HHTE/LIEKTA

JInst MOArOTOBKM K IPAaKTHYECKWM 3aHATHAM U BHIIOJHEHMS CaMOCTOSTENBHOW paboTEI
CTYJEHTHI MOT'YT HCIIOJIE30BAaTh UCKYCCTBCHHELH HHTCIUICKT.

VICKYCCTBEHHBIM HMHTEINIEKT — KOMIUIEKC TEXHONOTHYECKHMX pEINCHWH, MO3BOMAONMH
VMHTHPOBATh KOTHUTHBHEIE (DyHKITMH YeT0BeKa (BKII0UAs caMOOOYIEHHE H IOUCK PEeIIeHnii Ge3
3apaHee 3aJaHHOTO &ITOPHTMA) U MONYYaTh IIPH BHIIOIHEHAM KOHKPETHBIX 3a/ia4 PE3YNLTaTEL,
CONOCTABMMEIE, KaK MHHMMYM, C Pe3yJbTaTaMH HMHTCIUICKTYaIbHOH AEATENHHOCTH YCIOBEKA.
KOMILUIEKC ~ TeXHOJNOTMYECKMX  pEIIeHHH  BkmioyaeT B cebd  HH(OpMauuoHHO-
KOMMYHHKAIHOHHYIO HH(PACTPYKTYpY, IPOrpaMMHOE obecTiedeHne (B TOM YHCIEC METOMbI Ma-
IIIMHHOTO OGYUEHMs), MPOIECCH B CEPBUCH 0 00paGOTKE JaHHBIX H TMOMCKY pemenui (Ykas
Ipesunenra Poccuiickoit ®enepaunu ot 10 oxrabps 2019 r. Ne 490 «O pa3BuTHM HCKYCCTBEH-
HOTO MHTeUIekTa B Poccuiickoii @eneparum»).

JlaHHBI MOXYIH HaneleH Ha GOpMHEpPOBaHHE KOMITETCHINH B cepe MCKYCCTBEHHOTO HH-
TEJIEKTa, MO3BOJIAIOMX BHITYCKHHKAM HCIIONIF30BaTh H pa3pabaThiBaTh OTACIBHBIC METOABI H
TEXHOJIOTHH ¢ YJacTHEM HCKYCCTBEHHOTO MHTEIUIEKTA, MO0 BIIaZleTh METOJONIOTHIECKUMH AC-
IIEKTaMH HCIIOJB30BaHMs M Pa3paboTKA METOZOB H TEXHONOTHHA C UCIIOE30BaHUEM HCKYCCTBEH-
HOTO MHTEIUIEKTA M YCIEIIHO MPHMEHATh X B CBOEH JEATENEHOCTH, BJaJETh BCEMH KOMIIETCH-
IUSMH, CBSI3aHHEIMH C PYKOBOACTBOM KOMILIEKCHBIMH PEINCHHAMHE O HCIIONB30BAHHIO M paspa-
GOTKE CHCTEM MCKYCCTBEHHOTO MHTEIUIEKTa, B TAlOKe 00NaiaTh KBamuuKauuel B chepe ympas-
JIeHHUS TIPOEKTaMH ¥ PYKOBOJACTBOM KOJUIEKTHBOM Pa3pabOTUHKOB.

TIpy 5TOM B YacTH HCIONE30BaHMs CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa 0Opa3oBaTebHas
nporpamMma HoJDKHa oOecrednBaTs (OpMHpOBaHME KOMICTCHLHN IO PEIICHMIO TAaKMX 3ajad,
KaK [JIaHKPOBAHHUE, MPOrHO3UPOBAHKE U MPHHATHE PEIICHAH, aBTOMATH3AIUs PYTHHHBIX IIPOX3-
BOJICTBECHHEIX ONEpalldii, MCIOIL30BAHAE aBTOHOMHOTO HHTEJIEKTYallbHOro 000pyAoBaHHMA M
POGOTOTEXHUYECKHX KOMIUIEKCOB, HHTEIUIEKTYQIBHBIX CHCTEM YIPABJICHUS JIOTHCTHKOH, IIOBBI-

' 1enue Ge30MACHOCTH COTPYAHUKOR [IPH BEIOJIHEHUH IPOH3BOJCTBEHHEIX M OH3HEC-TIPOLIECCOB,
TIOBBIIIEHHE JIOIBHOCTH H YOBIETBOPEHHOCTH NOTpeOHTENEH, ONTHMHU3AIHS TIporecca 1oa6o-
pa 1 ofyJyeHHs KaapoB Ha OCHOBE MPHMEHEHNS METOJIOB MAIIMHHOTO 00y4JeHNUs, HelPOCETERBIX
MoJieNiel ¥ METO/I0B, CKBO3HBIX AP POBBIX CyOTEXHOIOTHI HCKYCCTBECHHOTO HHTEIUIEKTA M JIp.

B gacTu pa3pabOTKH CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa 00pasoBarenbHasd NporpamMma
IOIDKHA 00ecreunBaTh (hopMUPOBaHHE KOMIIETEHIMH B 00NacTaX pa3paboTKu W NPOTrPaMMHOH
peaH3al¥y ANrOPHTMOB; HCCIEIOBAHM} ATOPHIMOB H MAaTEMATHIECKUX METONOB; paspaGoTKH
IIPOrpaMMHBIX H TEXHOJNOTWYECKUX PEIlCHHI; METONIOB H TEXHOJIOTHii cOopa, XpaHeHHS 1 obpa-
GOTKH JIaHHBIX, pa3spabOTKH CIIELUATM3MPOBAHHOIO ANNapaTHOro o0eCmeueHus; MOATrOTORKH
KBaIM(HUIHPOBAHHEIX KAJPOB B 00/1aCTH HCKYCCTBEHHOTO MHTEIUICKTa Ha OCHOBE METONOB Ma-
IIMHHOTO 00YYeHHs, HelpOCeTEBBIX MOJENEH M METOIOB, CKBO3HEIX IIM(POBBIX CYOTEXHONOTHI
HCKYCCTBEHHOT'O MHTEJUIEKTA H JIP.
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TexHOIOTHH HCKYCCTBEHHOTO HHTENIEKTa HCIONB3YIOTCS HA 3TAle M3NOMEHHS HOBOTO
CONCPXAHHUA IO TEME ¥ €TO 3AKPEIUICHUA Yepe3 CHCTEMY MpOOIEMHBIX BOIIPOCOB IO TEME, J0-
TONMHUTENBHBIX YTOUHSIOIMX NPOGIEMHEIX BONPOCOB M BBHIIONHEHHE IPOGIEMHBIX 3a/aHuil.
JOmONMHUTEMBHBIM METOUYECKAM MOAXONOM SBISETCS UCIONb30BAHHE MOJIEIH «HEpEBEPHYTOE
o0yueHHne», KOTAa yYaluecs CaMOCTOSTENEHO H3YYAlOT TEOPETHIECKHH MaTepHan AoMa, a Ha
YPpOKe HEPEXOAAT K ero 06CykAeHIIO B hopmate GpOHTAILHOH GecelBl U 3aKPEIIEHIIO Yepe3
PEUICHHE 3a/1a4 B MUKpOrpynnax (1o 4-8 ueiosek).

Ilpu oprauusaiyiy 3aHATHA MOZYNL «MCKYCCTBEHHEIH HHTEIUIEKT» JOIKEH GHITH BKIIOYEH
B KaXJ0€ NPAKTHYECKOE 3aHATHE, YTO 3HAUMTENBHO ITOBBICHT HX 3()(EKTHBHOCTD, OCOGEHHO B
4acTH 00CYXIeHHs yIeOHOro MaTeprana, caMOCTOATENBHO OCBOCHHOTO obydaromuMcs joma ¢
TIOMOIIBIO HHTEPHET pecypcoB. PexoMenpyercs, 4To6sl B 0GCYXIECHUMH NPHHSIN Y4acTHE BCE
obygaronuecs.

Ilepeyens pecypcoB ¢ ceTH HHTEpHET:

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

2. Beememme B  MamuHHOE  OOyYeHHe  OT
https://stepik.org/course/4852/promo

" 3. Coenuanmsanus Manmnasoe 06yueHHe 0 aHATA3 JaHHBIX 0T «MOCKOBCKHIL ¢$u3HKOTEX-

HUYECKHUH HHCTHTYT» https://ru.coursera.org/specializations/machine-learning-dataanalysis

4. Ilnardopma st npoBeneHns copeBHOBanwiA 1o Data Science https://www.kaggle.com

«Bioiriformatic Institute»

11.2. IIporpammuoe oGecniedenne
Ilepevens auUeH3HOHHOr0 H CBOGOJHO PACTIPOCTPAHAEMOr0 IPOrPAMMHOTO obecnmeuenus,
B TOM YH(CJI€ 0T€4e¢CTBEHHOI0 IPOM3BOACTBA

Ne | Haspanme pexoMeHIyeMBIX [0 pa3zeNaM U Te- Jlunensus
0/l | MaM OpOrpaMMEI TEXHAYESCKHX KOMIIBIOTEp-
HBIX CPEACTB 00yUeHH
1 | MS PowerPoint 67580828
2 | LibreOffice cpoboamoe ITO
3 | OC Anst O6pasopanue 8 AA0.0022.00
4 | ABMC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncynprantlImoc 503/KJ1
7 | Android OC ceoboaroe [10

11. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOIMMASI JIJISI OCYIIECTB-
JEHWUS OBPA3OBATEJIBHOI'O ITPOIECCA IO JUCLMILINHE

HanmenoBanne | Haumenosanue cnemuaab- | OcHAmMEHHOCTH CIICNUAJBHBIX MOMeIle-
JMCIHIIINHEI HBIX [IOMEIEHNi ¥ MoMe- | HHM M IIOMEIEeHHI I cCaMoCTOSITe/IbHOl
(mony.as), IIEeHHH A1 CAMOCTOATE b= padoTsl

NPAKTHK B CO-
OTBETCTBHHM ¢
y4eOHbIM IUIa-
HOM

HOii paboTbl

b1.5.14.04
Brodmusuka

103 (196084, r. Caukr-
Iletepbypr, yn. Yepuuros-
CKad, 1oM 5) YyebHas aynu-
TOPHS U IIPOBEICHHS 3aHd-
THH CEMHHapCKOro THIIA,
TPYIIIOBBIX M HHIUBHIYaIb-
HBIX KOHCYNBTAallHH, TEKyIIe-
r0 KOHTPOJIA B IPOMEXYTOY-
HOH aTTecTanuu

Cneyuanusuposannas mebens: NapTe, CTy-
nbs, TabypeTsl, ydeGHas HOCKaA, MyJIBTHME-
JuiiHOe 000pyIOBaHHE.

Jlabopamopnoe ob6opydosanue u
YyueOnvle mamepuanvi:  pedpaKTOMETPEI,
ITonapumerpsl, na3epsl, KATOPHMETPEL, Ja-
GopaTopHEIEe CTONBI H BUHTOBEIE TabGypeTsl,
IBETHBIE M HEATpalbHEIE CTEKNA-QHIBTPEL,
LITQHTEHIUPKYIH, MUKPOMETpHI, IIIaKaThl
1O pa3sfenaMm aHaTOMHH.
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104 (196084, r. CaHnkr-
IleTepOypr, yn. YepHuros-
ckadg, moM 5) YuebHnaa aynu-
TOpHS I IIPOBEICHUA 3aHS-
THH CEMHHApCKOro THIIA,
TPYNIOBHIX ¥ HHIUBHIYab-
HBIX KOHCYJBTAIlHH, TEKyIIe-
TO KOHTPOJS M MPOMEKYTOd-
HOMU aTTecTanuu

Creyuanusupoeannas mebenv. NMapThHl, CTy-
JBs, TabypeTsl, ydeGHas JOCKa, MyJIbTHME-
nuitHoe 060pyIOBaHHUE.

Jlabopamoproe ob6opydosanue u yuyebuvie
Mamepuanvi: pedppakromerpsl, Ilomapu-
METPBHI, JIa3ephl, KUTOPHMETpH, Jaboparop-
HEIE CTOJIBI M BUHTOBBIE TaOypETHl, IBETHEIE
U HEHTpaJIBHBIE CTEKNIA-(QUIBTPHI, IITAHICH-
IAPKYIIH, MUKPOMETPHI, IUIAKATH 10 pa3fe-
JIaM aHaTOMHH.

105 (196084, r. Cankr-
IlerepOypr, yn. YepHHros-
cKas, JoM 5) YVueOHasa aynu-
TOpHUS IJI IPOBEACHUA 3aHs-
THH CEMHHApCKOro THIIA,
IPYIIIOBBIX H WHAUBHAYalb-
HBIX KOHCYNbTalui, TeKyIle-
ro KOHTpPOJIS U MPOMEKYTOY-
HOM aTTecTanuu

Cheyuanusupoeannas mebensb: NMapThl, CTy-
J6s, TabypeTsl, ydeOHas IOCKa, MyJIbTHME-
JuitHoe 060pyAOBaHHE.

Jla6opamopnoe o06opydosanue u yuebuvie
mamepuanst: pebpaxromerpel, Ilomapu-
METpEL, Ja3ephl, KAIOPEMETPHI, JJabopaTop-
HBIE CTOJIBI ¥ BUHTOBEIE TaOypeETHl, IIBETHBIE
H HEUTpaIbHbIE CTeKJIa-(QUIBTPEI, IITAHICH-
IUPKYJIH, MAKPOMETPEL, IIaKaTHl 10 pa3je-
JIaM aHaTOMHH.

206 bonsbioii YATaANBHBIA 341
(196084, I. Canxr-
Ierep6ypr, yn. UepHuros-
ckag, jom 5) Ilomemenue
JUIL CaMOCTOSATENBHOM pabo-
THI

Creyuanusupogannas mebenv: CTONBI, CTy-
b

Texnuueckue cpeocmea 06y4enus: KOMIIbIO-
TEPH ¢ MOAKIIOYEeHHEM K ceTH «MHTepHET»
¥ JOCTYIIOM B 3JIEKTPOHHYIO HHGpOpMAaIlH-
OHHO-00pa30BaTENBHYIO CPENY

214 Mansiii uuTanbHBIR 3a1
(196084, T. Cankr-
[etepbypr, yn. YepHuros-
ckait, aom 5) Ilomemenue
UL CaMOCTOATENBHOA pabo-
THI

Creyuanusupoeannas mebensb: CTONH, CTY-
JIbS

Texnuueckue cpedcmea 06y4eHus: KOMIBIO-
TEPEI C HOAKIIIOUeHHEM K ceth «VIHTepHeT»
H JOCTYIIOM B 3JIEKTPOHHYIO HH(poOpMaiu-
OHHO-00pa30BATENBHYIO CPERY

324 Otpen wuHpOpManUOH-
HBIX TexHonoruii (196084, r.
Cankr-IletepOypr, yin. Yep-
HHUTOBCKasd, KoM 5) Ilomemme-
HHe JNid XpaHeHud u upodu-
JaKTHYeckoro  oOcCiy)xuBa-
HHst yaeOHOro 060pyaoBaHuS

Cneyuanusupoeannas mebenb. CTONHI, CTYy-
nbs, CNEeMUANTBHEI HHBEHTaph, MaTepHAILI
H 3amacHBIE YacTH Ui MPO(HUIaKTAYECKOTO
06CIy)XUBaHHA TEXHUYICCKHX CPEeACTB 00y-
YEeHHS

ITpunoxxenue Ha 23 1.

Pabouyto nporpaMMy COCTaBHII

K.X.H., JOIEHT

A.H. baprines
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IIpunoxenne 1

Mun#rCcTEpCTRO CeNbeKoro xo3siicTa Poccuiickol Denepanyu
DeziepanbHOE rOCYIapCTBEHHOE GIOKETHOES 00pa3oBaTelibHOE YUpexKIeHNe
BEICIIIET0 006pa3oBaHug
«Cankr-Ilerep6yprekuit rocynapcTBeHHEi YHUBEPCHTET BETEPUHAPHOM
MeTULIMHED»

Kadenpa neopramuueckoit xumun u Oonoduznkn

®OH/I ONEHOYHEIX CPEJACTB

II0 DIUCIIUILIINHE

BHOPU3IUKA
YpoBeHs BHICIIEro 06pa3oBaHust
BAKAJIABPUAT
Hanpagsenue noarorosku 06.03.01 BroJiorus
IIpodnas I'eneTHKa JKUBOTHBIX
Ounas popma o6ydeHus

I'on Hagana noarorosxu - 2024

Canxr-IletepGypr
2024 r.



1. IACIIOPT ®OHJIA OIIEHOYHBIX CPEJCTB

Tabnauna 1
Ne dopMupyeMble KonTpoaupyemsie pasje- OunenouHoe
KOMIIETEHII N H Jbl (TeMBbI) cpeacTBo
JUCIHILIHHBI
OIIK-2 cmoco6uocTeio uc- | Pasnen 1. buoMexaHuka KOJITIOKBHYM
IOJIB30BaTh 3KOJOru4eckyro rpa- | Pasmen 2. 'mapoauHaMuKa U re- | KOJUIOKBHYM
1 MOTHOCTb H 0Ga3soBEIe 3HAHHA B | MOJMHAMHMKA
obmacTi (GU3NKH, XUMHH, HayK O | Pasgen 3. Tepmoaunammka OHO- | KOJUIOKBHYM
3emite 1 OHOJIOTMH B JXA3HEHHBIX | JOTHYECKHX CHCTEM
2 | cuTyanusax; HOpOrHO3MpOBaTh IO- | Pasaen 4. BiausgHue 3JI€KTpOMar- | TECTHI
CIeNCTBUA CBoeit Ipodeccro- | HuTHOrO momnd Ha JXKMBOM opra-
HJILHOM JEATENBHOCTH, HECTH | gu3M. JKuBoif opraHu3M B 3JIEK-
OTBETCTBEHHOCTH 3a CBOM pellle- | TpHYECKOM M MATHHTHOM IOJIE.
HHA: Pazpen 5. Monusupyromee H3Iy- | TECTHI

OIIK-2.1 nmpuMeHseT NpUH-
IUITBI CTPYKTYpPHO-
(GYHKIIHOHAJIBHOM  OpraHM3alyy
JUIS.  U3y49eHUs OHOJIOTMYECKHX
OOBEKTOB M OIIEHKHA COCTOSHHS
’KHUBBIX CHCTEM

OIIK-2.2 wucnonesyer ¢u-
3MOJIOTHYCCKHE, [UTOIOTHYECKHE,
OuoxuMudeckue, OuopuzmIecKue
METOIBl aHaIH3a MAJ1 MOHMTO-
pHHTa M KOPpEKIHH cpeibl 00H-
TAHHUS KUBHIX OOBEKTOB

OIIK-6 CIOCOOHOCTEIO
IPAMEHATH COBPEMEHHBIE 3KCIIE-
pPHMEHTANIBHEIE METOBI PabOTHI ¢
OMOJIOTHYECKMH OOBEKTAMH B
[IOJIEBHIX M JaGOpaTOpHBIX yCJIO-
BHAX, HAaBHIKH PabOTHI C COBpe-
MEHHOM armnapaTypoii:

OIIK-6.1 MHcmnone3yer B
npodecCHOHAIBHOH  JeATENbHO-
CTH OCHOBHBIE 3aKOHBI (H3UKH,
XHMHH, HayK O 3emiie 1 GHOJIOrHH

OIIK-6.2 IIpumenseT MeTO-
bl MaTeMaTHYEeCKOTr0 aHaIHu3a H
MOJENMPOBAHUSA, TEOPETHYECKHX
H OKCIEepHUMEHTAIBHBIX HCCIENo-
BaHU

OIIK-6.3 cnocoGen mpuo6-
peTaTh HOBBIE MAaTEMAaTHYCCKUE H
€CTECTBEHHOHAYUYHbIE  3HAHHA,
UCIONB3ys COBPEMEHHEIe 00paso-
BaTeJibHEIE M WH(OpMaHOHHBIE
TEXHOJIOTHH

YCHHUC.




Ilpumepnelii epedens oneHOUHBIX cpexcTB

Tabanma 2
Wz Hanmenopanme | Kparkas XapaKTeprCTHKa ONEHOTHOTO cpen- | Ilpencrasnenue one-
OLICHOYHOTO Cpe- CTBa HOYHOIO CPE/ICTBA B
CTBa (oHzE
1. CpezcTBo KOHTpONsS YCBOEHHA Y4e6HOro Ma-
TEpUalla TEMEI, pas/ieNa HIH pa3fielioB IUC- Bonpocs! mmo Te-
UMILIMHEL, OpPraHU30BaHHOE Kak yueOHoe 3a- | MaM/pasienaM Juc-
KommoxBuym HATHE B BHUZE cOOECENOBaHUA IIPENOgaBaTe- IHILUTHHEL
i1 ¢ o0yyalomuMucs
2. Cucrema CTaHZAapTH3NPOBAHHLIX 3ajaHHM,
TIO3BOJLIOIAs aBTOMATH3HPOBATh nponeny- | Mo TecTOBHIX 3aa-
Tect PY H3MEPCHMs YPOBHA 3HAaHMH M YMEHHH HHH
obyJaromerocs
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3. IEPEYEHD KOHTPOJIBHBIX 3AJAHUI 11 MHBIX MATEPHAJIOB,
HEOBXOIMMBIX JIUI1 OUEHKH 3HAHMIA, YMEHWI, HABLIKOB
1 OIIBITA AESTEJLHOCTH

3.1. TunoBble 3aaHuA 1JIS TEKVIIEro KOHTPOJASA VCIEBaEMOCTH

3.1.1. llepeuyenb BONpPOCOB K KOJJIOKBHYMY

Dopmupyemas KOMnemenyus.

OIIK-2 cnocoGHOCTHIO HCIOIB30BaTh SKOIOrHIECKYI0 TPaMOTHOCTE M 0a30BEIe 3HAHUS B
061acTH QU3NKH, XMMHUHM, HayK 0 3emiie B OHOIIOrHH B JKH3HEHHBIX CUTYaIlUAX; IPOTHO3HPOBATh
HOCIEACTBHS cBOeH MpodecCHOHANBHOM NeATeIbHOCTH, HECTH OTBETCTBEHHOCTD 33 CBOM pellie-
HESA:

OIIK-2.1 mpyMeHsAeT IPHHIMIB CTPYKTYPHO-(QyHKIIMOHAILHON OpraHu3aluy JUIl U3yde-
HUA OHOJIOrMYECKHX 0OBEKTOB ¥ OIIEHKH COCTOSHHS XKHUBBIX CHCTEM

1. Yro u3ydaeT Guodmsuka (ompenecHue, pasieisl).

2. Buomexanuka (ompeneneHue, ACTOPUS CTAHOBIICHHS).

3. Peuaru B 6uomMexaHuKe (BHABI phIYaros, ypaBHEHHE MOMEHTA, IIPUMEPEI
PHIYATOB B )KUBBIX OPTraHU3Max).

4. MexaHudecKue CBOMCTBA OHOJOTHYECKNX TKaHel (3akoH I'yka, BubI e-
(opmanuif, ynpyrue cBofCTBa pa3lTM4HEIX THIIOB TKaHEH JKHBBIX OpraHH3-
MOB).

5. Kone6auus B 6nodusuke (xonebaHus Tella Y€IOBEKa, LIEHTP MacChl, U3-
MeHeHHe IIEHTPa MacChl IIPH Pa3NMYHBIX BUJAX JABIKCHUA).

6. Buoakycrtuka. ®usndeckue (00BEKTHBHBIE) XapaKTEPUCTHKY 3BYKa.

7. Buoakxyctuka. ®usnosnorndeckue (CyObeKTHBHBIE) XapaKTEPUCTHKH 3BY-
Ka.

8. TpaHCayKUHs 3ByKa Y MICKONUTAOIIHX (Ha pEMepe CIYXOBOTO amnmapa-
Ta YeJIOBEKa).

9. CtpoeHue yxa denoBeka. OyHKIUM HapyKHOTO, CPEAHETO ¥ BHYTPCHHErO
yxa.

10. CymHocTs GuHaypanbHOro 3ddeKra.

11. Teopus konupoBaHUA 3BYKa.

12. TumnanoMeTpusl.

13. ®u3ndecKue OCHOBBI 3ByKOBBIX METOAOB MCCIIEIOBaHHUS B MEAULIMHE.

14 MadpasByk (9aCTOTHBIA AvMamna3oH, ¢u3muecKhe cBoicTBa). FICTOUHHKH
uH(}pa3ByKa B IpHpPOJE.

OIIK-2.2 HCcnob3yeT (GpU3HONOTHYECKUE, UTONOrHIeCKHe, OroxuMudeckue, Guodusude-
CKHE METOJIBI aHATN3a JUISI MOHMTOPHHTA ¥ KOPPEKLIMH CPe/Ibl 0GHTaHHS XUBLIX OGBEKTOB

15. Undpa3syk B mpupoge. [Ipumenenve nappassyka. MeToAB! 3aIUTHl OT
nH(ppa3ByKa..

16. YpTpa3ByK U FHIIEP3BYK B IPHPOAE.

17. IlpuMeHeHME yIbTpa3ByKa B TEXHUKE, HAyKe.



19. Cepaue xax MexaHuueckas CUCTEMA.

20. Yro Taxoe BI3KOCTb XHAKOCTH? OOBACHUTE BO3HUKHOBEHHE CHJI BS3-

KOCTH C MOJIEKYJIAPHO-KUHETHYECKOH TOUKH 3pEHHUS.

21. TepmoauHaMHu4ecKue MapaMmeTprl H npouecchl. [IepBhlif 3aKOH TepMoO-

JUHAMHUKH.

22. Bropoii 3aKOH TEpMOAUHAMUKY, (JOPMYJIHPOBKA U 3aITHCh.

23.Tepmonunamudeckrue 0cOGEHHOCTH GUOTOTHYECKHX CHCTEM.

24.11epBoe Hagano TepMOAHAMUKH B 6ronoruy. 3akow I'ecca.

25.BTopoe Ha4ano TepMOAMHAMUKH B OMOJIOTUH, OCOOEHHOCTH TEPMOLHHA-
MUKH OTKPBITBIX CHCTEM.

26.YpaBHenue [Ipuroxuna. [IpuBeeHHOE KONHYECTBO TEIJIOTHL. DHTPO-
nus. Hepasenctso Kiaysuyca.

27.IToueMy MMEHHO TepMHUYECKH 3((eKT UMeeT CYIIeCTBEHHOEe 3HAYEHHE
B XapaKTEPUCTHKE MOBPEXACHUS OHOJOTHYECKUX TKAHEH, TP AeUCTBHH
U3JTy4eHUs B KPacHOH U HH(paKpacHO# 061acTiaX crieKTpa?

28.1lepeuncnuTe rpynnsl Guonormdeckux 3((eKToB, BO3HHKAIOUHMX IpPH
BO3/ICHCTBHH JIa3€pHOT0 U3IIy4YeHUs Ha OpraHu3M YeJIoBeKa.

3.1.2. Tectnl

(I)opmnpyeman KOMIICTCHII A

OIIK-6 crioco6BOCTBIO IPHMEHATE COBPEMEHHBIC 3KCIEPUMEHTAIBHEIE METOABI paboTEI ¢
OuonornyecKkuMu O6BEKTaMH B ITOJIEBHIX U J1a0OPAaTOPHEIX YCIOBHAX, HABEIKK PaGOTHI C COBpe-
MEHHOM alnapaTypoii:

OIIK-6.1 Hcnome3yer B mpodecCHOHANBHOM AeATENFHOCTH OCHOBHBEIE 3aKOHBI (PH3HKH,
XHMHH, HayK 0 3eMJie H OHOJIOTHH

SAJAHHUE Ne 1

Yro Ha3pIBaeTCA ONTHYECKUM IIyTEM?

A. IlpousBeaicHHE T€OMETPHYIECKOTO IyTH Ha [TOKA3aTEIb IIPEJIOMIIEHHSA CPEEL.

B. Pa3HoCTE MeXIy T€OMETPHYECKHM ITyTEM M IIPOH3BEAECHHEM €r0 Ha MOKa3aTeNb mpe-
JIOMJICHUSL.

C. Paccrogrue, KOTopoe IPOXOINT JIy4 B CpeJie.

D. OTHomeHNE reOMETPHYECKOTO MYTH U ITOKA3aTeNs MPETIOMIICHHS CPEIbL.

E. CymMa reoMeTpH4ecKoro ITyTH H €r0 IPOU3BE/ICHHS €r0 Ha II0Ka3aTelb IPEIOMICHHA.
SAJJAHHUE Ne 2

Ompenennire TONMUHY KBapLeBOH IUIACTHHKY, I KOTOPOH yroJi IOBOPOTa ILIOCKOCTH
HOJIIpHU3aliMK cBeTa ¢ AnuHoi BoiHEl 500 HM paBeH 48 rpamycos. ITocTosnnas Bparme-
HHS KBapHa JUId 3TOH JUTHHEI BOJIHEI 30 rpax./Mm.

A. 32MMm

B. 1.6 MM

C. 7.2 Mm

D. 3.2 MM

E. 4.9 MM

SAJAHUE Ne 3



Onpenenvre yAeNbHOE BpallleHHE pacTBOpa caxapa, KOHIEHTparms kotoporo C=0.33
r/cM, ecllH TIpH TIPOXOKICHMH MOHOXPOMATHYECKOTO CBETA 4epe3 TPYOKy C pacTBOPOM
YIolI IOBOPOTA IJIOCKOCTH IoNspu3anuu paseH 22 rpagyca. Jinuna TpyOku 10 cm.
A. 6.67 rpaz. -cM/r

B. 667 rpax. ‘cM%/kr

C. 66.7 rpag. ‘M*/kr

D. 7 rpan. - M¥/r

E. 89 rpan. -M%T

SAIJAHHUE Ne 4

B ueMm m3MmepseTca onTHYECKas CHJIA JTMH3EI?

a). duontpun

6). HeroTOHEI

B). Jlxxoynu

r). Kannenst

3AJAHHUE Ne 19

C xaKoii ¢pu3HYECKO XapaKTepHCTHKON CBI3aHO pa3iiuyKe B IBeTe?

a) ¢ JJIHHOH BOJIHEI;

6) ¢ HHTCHCHBHOCTBIO CBETA;

B) C IIOKAa3aTeJieM TIPEJIOMIIEHUS CPEIIBT;

r) ¢ 94acTOTOM.+

3AJAHHUE Ne 5

OT 4ero He 3aBUCHT [TOKa3aTeNb IPEOMIICHHUS BemecTna?

a) OT CBOMCTBA BellleCTBa;+

6) OT AJIHHBI BOJIHBI;

B) OT YaCTOTHI;

T) OT yrjla IpeIoMJICHHS;

I{) OT CKOPOCTH CBETA.

3AJJAHUE Ne 6

B xakux eMHHULIAX H3MEPACTCS SKCIO3UIMOHHAS 10327

A.Pag, K, P.

B. 38, bap.

C. Kn/kr, P.

D. Pag, Bap, 3B.

E. Panx, Ji/xr.

SAJAHHWE Ne 7

BriGepuTe onpezesieHne MOITHOCTH IOTIOMEHHOH JO3BL.

A. OTHOINEHHE NpHpalleHus SKBUBaIeHTHOM 10351 (dH) k nETEpBany Bpemenu (dt).
B. OTHomeH}e NpHpaleRns nornomenHo o031 (dD) k nHTEpBay BpeMmerH (d).
C. Oro npoussenenue 10361 (dD) Ha KoaddunueHT kagzecta (k).

D. Dto mpoussenenue moriomennoi 1o3sl (dD) Ha exuHMIY IUIOmMand o6Iy4acMoro
BEMIECTBA.

E. OtHomrenue sueprud (E) k Macce 00JIyd4eHHOTO BEMIECTBA.

3AJAHHUE Ne 8

B KaKuX eIUHHIAX H3MEPIAETCH MOITHOCTE MOTIOMEHHOM JI03BI H3TydeHHA?

A. Kn/c, T'p.

B. Jlx/kr, I'p.

C.T'p/c, Pap/c.

D. bep/c, 3B.

E. Bep, 38, JIx/kT.

SAJAHHUE Ne 9

Bribepute onpeaeneHUe NOrNOMEHHON 035l HOHH3UPYIOMIETO H3TyYCHHS.



A. TlornomeHHas SHEPrHS HMOHM3UPYIOMIETO H3Ny4eHHS, PACCUMTAHHAS HA CAUHUIY
omany ofydaeMoro BeriecTsa;

B. IlornoliieHHas 3HEPTHs HOHA3UPYIOUIETO H3MYyYCHHS, paCCUMTAHHAA HA €JUHMIY Mac-
CHI 00JIy4aeMOro BeIecTRa;

C. IlornomeHHas 3HEPrys HOHH3HPYIOMIET0o H3MYUCHHS 32 €AUHHUIY BPEMEHH;

D. Cpenns 9Heprus HOHU3HPYIOHIETO H3MyYEeHHd, PACCUHTAHHAS HA €IMHHUILY IUIOINAIM
06JTydaeMoro BeUIeCTBa.

E. IlormomerHast 5HeprHg HOHU3UPYIOIET0o H3/lydeHHS, PaCCUNTAHHAS Ha SIHHHITY Mac-
CBI 00JIy4aeMOro BEIECTRA B €AUHHILY BPEMEHH.

SAJAHHE Ne 10

Bribepure 0CHOBHBIE IPHHIMITEI KOJTHYECTBEHHOM pagoOHOIOTHH.

A. llpuHIun ycHnuTens, IPUHIAIN TONadaHus, IPHHIMI MUIICHH,

B. Ilpunnun ycuimuTes, IPUHIMI IONAJaHus, TPUHIHIT TOYHOCTH.

C. IIpuHIMT MAIUEHH, IPAHIHEN JOCTATOYHOCTH.

D. Ilpusnyn nonanasus, IPUHOMI JOCTATOYHOCTH, IIPUHIAIT TOYHOCTH.

E. IlpuHImn MUIIeHd, IPAHIUI TOYHOCTH.

SAJAHUE Ne 11

Bri6epure dpopmymuposky npasuina Beprouse-TpuGoHIO.

A. PamyodyBCTBUTENLHOCTD TKaHEH opraHu3Ma o0paTHO IMPONOPLHOHANEHA CTENECHH HX
IpomidepaTHBHO aKTHBHOCTH.

B. PaguodyBCTBHTENFHOCTh KIIETOK TKaHEH OpraHM3Ma IPOIOPHHOHANIBHA CTEIEHH HX
nponudepaTHBHON aKTHBHOCTH.

C. PanuouyBCTBHTENBHOCTE TKaHE! opraHu3Ma TeM BEILIE, YeM GoNblle UX mponudepa-
THBHAs aKTHBHOCTE M MEHBIIIE CTENCH AU(epeHnaIiH.

D. Papro4yBcTBUTENBHOCTE TKaHEH OpraHu3Ma TeM Bhllle, 4eM GOoJblle aKTHBHOCTD pa-
JMOaKTHBHOTO IIpenapara.

E. PaguodyBCTBHTENBHOCTE KJIETOK TKaHEH OpraHM3Ma 3aBHCHTOT THUIA H3IYYEHHS H
BpPEMEHHU BO3CHCTBHA.

OIIK-6.2. IIpuMeHAEeT METOABI MaTeMaTHYECKOr0 aHAM3a H MOJEHPOBAHH, TEOPETHIECKHX 1
SKCIIEPUMEHTANBHBIX HCCIIEIOBAHMIA

SAJAHHUE Ne 12

Kakoe u3my4eHne Ha3BIBAIOT HOHU3HPYIOMHM?

A. DIeXTpOMAarHUTHOE H3IydeHHe ¢ JUHON BONHBI 80 HM, KOTOPOE BHI3HIBAET HOHH3a-
[[HIO aTOMOB H MOJIEKYIL.

B.IToTokM 4acTHI] M 37M€KTPOMArHATHHIX BOJH, B3aHMOMAEWCTBHE KOTODPHIX CO CpeIol
IPUBOJIHUT K HOHU3AINH €€ aTOMOB H MOJIEKYIL.

C.IToTokn 9acTHIl H HOHOB, B3aHMOJCHCTBAE KOTOPBIX CO CPEAOH MPHUBOOUT K BO3OYK-
JIEHHIO €€ aTOMOB M MOJIEKYIL

D. IloTox noHOB, 06pa30BaBIIMXCS IPU PAIHOAKTUBHOM paciae.

E. Ilotok wacTuI, B3auMoJeiiCTBHE KOTOPEIX CO CPeHOil MPHBOAMT K HOHM3AIHMH 5TOrO
IIOTOKA YacTHI.

SAOJAHHUE Ne 13

Kaxoe u3imydenre Ha3hIBaIOT pEHTTC€HOBCKHAM H3JTydYeHHEM?

A. PeHTTeHOBCKMM H3JIydeHUEM HA3BIBAIOT 3IEKTPOMATHUTHEIE BOJIHBI C JUIMHON BOJIHEI
ot 80 o 107 Mxm.

B. PeHTreHOBCKMM H3JIy4eHHEM Ha3bIBAIOT MOTOK 3JIEKTPOHOB, 00Jafaromux GONbIIOl
SHEPTHEH;

C. PeHTTreHOBCKHMM H3IyYEHHEM HA3HIBAIOT HJIEKTPOMArHUTHBIE BOJHBI C JUIHHOM BOJHEI
ot 80 10 107 HM.

D. PeHTreHOBCKHM H3TyUeHHEM Ha3bIBAIOT BOJIHBI C JUIMHOM BOMHEI oT 80 1o 107 M.



E. PeHTTeHOBCKHAM H3JIyYeHHEM Ha3HIBAIOT IIOTOK 3JIEKTPOHOB ¢ Heprueii ot 80 fo 107
M>3B.

BSAHJAHUE Ne 14

BrifeprTe riaBHbIe MEPBAYHEIE IPONECCE] B3aUMOACHCTBAS PEHTTEHOBCKOrO H3NY4CHHA
C BEIIECTBOM.

A. KorepeHTHO€ pacceMBaHue, HEKOTepeHTHOe pacceuBanue, PoToaddekt.

B. KorepeutHoe pacceuBanue, hoto3ddekr, peHTTCHOMIOMHHECHCHIHS.

C. ®oto3ddexT, GoToOXUMHUIESCKas PeaKiys, PEHTT€HOTIOMUHHCICHIMA.

D. ®0103)deKT, HEKOrepPEeHTHOE PACCENBAHME, Pa3phIB XUMUIECKHX CBS3CH.

E. PaspoIB XUMIYECKHUX CBsA3eH, (HOTOXHMUYECKAs peaKiusl.

SAJAHHUE Ne 15

B Kakux eXMHANAX M3MEpPSIETC aKTUBHOCTD PaAHOAKTUBHOTO NIpenapaTa?

A. Bekkepeb, KIOpH, pe3epdopa.

B. 3uBept, peHTreH, 63p.

C. Krwopwu, peHTreH, 3UBEpT.

D. Pesepdopa, 63p, rpeii.

E. Pesepdopa, 63p, peHTITEH.

BAITAHHWE Ne 16

B HayuHO# J1aGOpATOPHY NP H3ydeHHMH ACHCTBHS PEHTTCHOBCKOTO U3JydeHHs Ha OHo-
JoTHYecKAe OOBEKTH BO3HHKIA HEOOXOMUMOCTH B IONYYECHHH JKECTKOrO PEHTTC-
HOBCKOI'O H3Iy4eHrs. KakuM U3 IpeIoXEHHBIX METOOB BbI BOCIIONB3YETECH

A. VBennueHue HaNpPsHKEHHUS B PEHTTEHOBCKOI TpyOKe.

B. YBenudeHue CHIIBI TOKA.

C. VBenu4eHHe TeMIepaTyphl Hakajla KaToja.

D. VMeHbIIICHHE HANPAKEHHUS B PEHTTEHOBCKOH TpyOKe.

E. YMeHpIIEHHE TEMIIEPATYPHI HaKala KaToJa.

SAJAHHNE Ne 17

B Hay4HOM 71aGOpaTOPHH IPH M3yYeHHMH ACHCTBHS PEHTTEHOBCKOTO H3ITyd4eHHs Ha Ouo-
JIoTHYecKde OOBEKTHI BO3HHKIA HEOOXOAMMOCTH B YBEIHYCHHU IIOTOKA PEHTICHOB-
cKoro m3nygenus. Kakoit u3 MpeoKeHHEIX METOAOB MOXHO IPHMEHHTE 3TOM Cilyyae?
A. 1.VYBenuyeHHe HaUPSKEHUsS, 2.yBeJIMUCHAE CHJIbI TOKA 3.yBE/HYEHHE TEMIIEpaTyphl
HaKana KaToJa B PEeHTTeHOBCKOi1 TpyOKe.

B. 1.YMeHBIIEHNE HANPDOKEHA, 2.yBETMYEHHE CHIIEI TOKA B PEHTTEHOBCKO# TpyOKe.

C. 1.YMeHBIIEHHE HAIPDKEHNS, 2.YMEHBIICHAE CUIIBI TOKA B PEHITEHOBCKOH TpyOKe.

D. 1.Vpenuyenue HanpsKeHUs, 2.yMCHBIICHHE TEMIIEPAaTyphl HaKala KaToAa B PCHTIE-
HOBCKOH TpyOKe.

E. 1.YMcHBIIEHHE CHJIEI TOKA 2.yBEJNMUYEHHE TEMIIEpATyphl HaKala KaToAa B PEHTICHOB-
CKoif TpyOKe.

3AJAHUE Ne 18

Yto Ha3bIBAETCA TOPMO3HOU CIOCOOHOCTHIO?

A. JIuneiino# TopMO3HO# cOCOGHOCTEIO Ha3kIBaeTCs oTHOmMenue sHeprud dE, repseMoi
MOHM3MPYIOIEH YacTHIeH NP NPOXOXACHHH dIeMeHTapHoro myra dl B BemiecTse, K
JUIHHE 3TOTO MYyTH.

B. JIuHEHHOE TOPMO3HOH CHOCOOHOCTRIO HA3BIBACTCS IMPOHM3BEACHHE KOIMYECTBA Nap
FIOHOB, 00Pa30BaHHEIX 3apsHKEHHOM MOHH3HPYIOINEH YacTuIlel Ha 3JEMCHTApHOM IIyTH
dl Ha BenUUKMHY IIYTH.

C. JIvmeitno#i TOpMO3HOH CHOCOOHOCTBIO HA3hIBACTCA OTHOIICHHE KOJIMYECTBA Nap
HOHOB, 06pa30BaHHbIX 3apsOKEHHON HOHM3HPYIOMICH YAaCTHIEH Ha JJIEMCHTAPHOM IyTH
dl, x sToMy myTH.

D. JluneiiHo#t TOpMO3HO# CIOCOOHOCTEIO Ha3bIBAaeTCS OTHOIICHHE KONMYECTBA HOHOB
060HX 3HAKOB, 0OPa30BAHHBIX 3aPSHKEHHOM HOHM3MPYIONIEH YacTULICH Ha IIEMCHTAPHOM
oyTH dl, Kk STOMy IyTH.
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E. JIuneiinoit TopmosHoit CHOCOGHOCTRIO HARKBACTCH JUIMHA IIyTH, Ha KOTOpPOM IIPOHC-
XOIUT IOJHAS HOTEPS SHEPrHM H3MYYEHUS.
SAJAHHUE Ne 19
YUTO HasbIBACTCS NMHEHHOH MITOTHOCTHIO HOHH3AIHH?
A. Jlune#iHo# IIIOTHOCTHIO HOHH3AIMH HA3KIBAETCS OTHOLICHNE SHEPTHH, TepsaeMoii 3a-
PKCHHOH MOHH3HpYIOMIEH JacTUlell IpH IPOXOXKICHHH 3JIEMEHTApPHOTO IIYTH B Belle-
CTBE, K JIMHE 3TOT'O MYTH.

B. JluneliHOM NIOTHOCTBIO MOHM3ANMM HA3EIBACTCA IPOU3BEACHHE KOIMYECTBA IIap
HOHOB, 06pa30BaHHEIX 3apMKECHHON HOHM3MpYIOmMel 4acTHlell Ha d/IeMEHTapHOM IyTH
Ha JUIMHY 3TOrO IyTH.

C. JInHeHHO# MIOTHOCTHIO HOHM3AMH HA3BIBASTCA OTHOMIEHHE KOIAYECTBa 1ap MOHOB,
00pa3soBaHHEIX 3apsKEHHOM HOHU3UPYIOLIEH YacTHIeH Ha 9NIEMEHTapHOM IIyTH K 3TOMY
OyTH.

D. Jlune#HON WIOTHOCTEIO HOHM3ALMHA HA3KIBAETCS OTHOLICHHE KOJIMYeCTBa HOHOB 000-
MX 3HAaKOB, OOPa30BAHHBIX 3apIKCHHON HOHM3HPYIOLIEH gacTHIell Ha 3JIEMEHTapHOM
IIyTH, K STOMY MyTH.

E. Jlnneiinolt IIIOTHOCTBIO MOHM3AIMA HA3BIBACTCS IJTHHA NyTH, HA KOTOPOM IPOHUCX0-
JWT HOHHU3ALHUs aTOMOB U MOJIEKYJL.

SAIJAHUE Ne 20

Xpomarorpadmus. ..

a) METOJI aHAJIH3a BEINECTB IO IOKA3ATEITIO IIPEJIOMIICHHUS,

6) MeTOA pasjiesIeHHS U aHATH3a cMece BEMIECTB 110 MX COPOIHOHHOI CIIOCOGHOCTH;

B) METOJ] aHANH3a BELIECTB 0 HX CIIOCOGHOCTH OTKIOHATE HOJIAPU30BaHHbIA Ty,

I) METO]l aHAIIM3a, OCHOBAHHEIH HA IOITIOIIEHHMH BEIEeCTBAMU 9NIEKTPOMAarHUTHOTO H3J1y-
YEHHS,

SAIJAHUE Ne 21

C moMomibi0 HOHHO-06MEeHHOI! XpoMaTorpauu MOXKHO. ..

a) paszeNATh HEINEKTPOIIATHL,

0) yMAr4ars ECTKYIO BOAY;

B) ONIPEZENATh KOHIEHTPAIHIO STHIOBOTO CHHpTa;

T) pa3zeNATh EKTPOJIHTEL
SAJAHHUE Ne 22

CriexTpasnbHbIE METOIHI aHATH3A. . .

a) OCHOBAHHI Ha U3MEPEHHUH HHTCHCHBHOCTH 3NIEKTPOMArHATHOTO H3Ty4eHHUs, KOTOpOe
THOIIOIMAETCs MITH HCITYCKAETCs aHATM3UPYEMBIM BEIECTBOM,

) 0CHOBaHHI Ha H3MEPEHHH HOTIOIEHHAS BEMECTBOM 3JIEKTPOMAarHUTHOTO H3NIY4EHH S B
BHIMMOIt 1 GiikHel ynsTpadmoneToBoit o6nacTa CIIEKTpa;

B) OCHOBAHEI Ha MCCIIGAOBAHHAH CITEKTPOB OTPAKEHHS BEMICCTB;

I') OCHOBAHHI Ha H3yYEHHH B3aHMOACHCTBAS BEIECTB C 3NEKTPOMArHUTHBIM U3JIydeHHEM.
SAJAHHUE Ne 23

ATOMHO-a0CcOpOIMOHHEIH aHAIHS. ..
a) OCHOBaH Ha HCCJIEOBAHHH CIICKTPOB HOTIOIEHHS;

6) OCHOBaH Ha HCCIICIOBAHUH CIIEKTPOB HCITYCKAHHS;
B) TpeGyeT NpHMEHEHNUS CIIEIMATBHBIX JIAMII, KATO] KOTOPEIX CHEJNaH U3 METalIa, KOH-
LEHTPALMIO KOTOPOTO ONPEAEIISIOT,
r) He TpeGyeT nepeBoa BENIeCTBA B aTOMapHOE COCTOSIHUE C IIOMOIINBIO IVIAMEHH.
SAITAHHUE Ne 24
ATOMHO-a6COpOIMOHHBIIA aHANM3 HCTIONB3YIOT IS AHATH3A. ..

a) IErKUX METAJLIOB;

0) TKENBIX METAILIOB;
B) aKTHBHBIX HEMETAIIIOB;
I') HEAKTHBHBIX HEMETAJLIOB.
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OIIK-6.2 ITpuMeHsieT METOAbl MAaTEMATHIECKOTO aHAIH3a U MOACINPOBaHH, TEOPETHIE-
CKHX U 9KCIICPHMEHTAIBHBIX HCCIIEIOBAHUMI

OIIK-6.3 CniocobeH mpuoOpeTaTh HOBbIE MaTEMAaTHYECKHE H CCTCCTBCHHOHAYYHBLIC 3HA-
HHAS, HCTIONE3YA COBPEMEHHEIE 00pa3oBaTe/bHbIe H HHYOPMAIMOHHbIE TEXHOIOTHH

3ADAHHWE Ne 25

ATOMHO-3MUCCHOHHBIH aHANH3. ..

a) OCHOBaH Ha MCCIIEJIOBAaHNH CIIEKTPOB IIOTJIOMEHHUS;

6) OCHOBaH Ha HCCIICIOBAHUM CIIEKTPOB MCIYCKaHUA;

B) IpUMEHSETCS JUIS aHATH3a OPTaHUIECKHX BEIIECTB;

T) IpUMEHSETCA A pa3IelicHHs ¥ aHAIA3a CMECeH BelleCTB.

3AJAHHUE Ne 26

®oToMeTpHrA JIAMEHH. ..

4) pa3HOBHUIHOCTh AaTOMHO-3MHCCHOHHOTO aHANIN3a;

6) pa3sHOBUAHOCTH AaTOMHO-a0COPOIIMOHHOr0 aHAIH3a;

B) IPHMEHACTCA JJI1 AaHAIN3a AKTHBHBIX METAILIOB;

r) IpEMeHsETCS A aHaIM3a HEMETAJLIOB.

3ADAHUE Ne 27

MounekyspHas CIEKTPOCKONHS OCHOBAHa. ..

a) Ha MOJIyYEeHNH U aHAIN3E CIIEKTPOB NOIIOMIEHUS MOJIEKYIT;

6) Ha IOJ[yYeHUH K aHAJIM3€ CHEKTPOB MCITyCKaHUSA MOJICKY T,

B) Ha aHAIIH3E CIEKTPOB IOTTOMEHAA MOJIEKYIaMH PaJiio - B MUKPOBOJIHOBOT'O H3JIyde-
HUS,

I') Ha aHAH3€E CIEKTPOB IMHCCHA MOJIEKYJI.

BAJAHHUE Ne 28

®doToMeTpHUYECKHN aHATIH3 OCHOBAH. ..

a) Ha aHAIH3€e COPOIMOHHOM CIIOCOOHOCTH pa3NHUYHBIX BEMECTB IIPH MPOXOXKACHHH UCPE3
MOTJIOTHTEND;

6) Ha M3MEPEHUH TOTIOMEHHS H3IyYCHHUS ONTHIECKOro IManasona;

B) Ha HCCIIEIOBAHMH CIIOCOBHOCTH MOJEKY AehOpMHEPOBATECS OX ACHCTBHEM yIIbTpa-
(hHONETOBOTO H3ITyYECHHH.

SAODAHHUE Ne 29

@®0T031€KTPOKONIOPHMETPHYCCKU aHAMHS. ..

a) TpeGyeT NpUMEHEHN s MOHOXPOMATHYECKOTO H3ITyICHHS,

6) OCHOBaH Ha CIIOCOGHOCTH BEIECTB OKHCIIATHCA MITH BOCCTAHABIIMBATECS IO BO3/IEH-
CTBHEM BHIIMOTO H3ITy4CHHUS,

B) TpeOyeT MONyYeH s OKPAIIEHHEX HOPM aHATH3HPYEMbIX COCAUHCHMIH;

I') HO3BOJIET ONPEREIATH KOHIEHTPAIMK MYTHBIX M TEMHOOKPAIICHHBIX PACTBOPOB.
SAOAHHUE Ne 30

CrextpodoTomeTpud. ..

a) HCIIONB3YeT MOHOXPOMATUYECKOE H3ITYHICHHE;

6) ocHOBaHAa Ha MCC/ICTOBAHHUH MOTNOMEHMS AHAM3UPYEMBIM PACTBOPOM H3JTyHCHHA OII-
THYECKOTO AUANa30Ha,;

B) OCHOBaHAa HA H3MEPCHHM HHTCHCHBHOCTH PacCeHBAHHA CBETA aHATM3UPYEMBIM pac-
TBOPOM;

I') IpUMEHAETCS VIS aHaIH3a IPO3PauHbIX HEOKPAIICHHBIX PaCTBOPOB.

3AJIAHUE Ne3l. Jedopmanyeii TeKy4ecTH Ha3bIBAIOT CIIOCOGHOCTS ...

1. MsMeHenHe B3aHMHOTO [TOJIOXKEHHA TEIT,

2. W3MeHeHue pa3sMepoB U GopMBI Tl MO ACHCTBHEM BHEIIHHUX CHIL;

3. Jleopmanuo, KoTopas Bo3pacTacT 6e3 yBeIMUCHHs HalPDKCHHS,

4. OtHOImEHNE a6COMOTHOM AeopMaHK K IePBOHAYAIBHOM JUTHHE;
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3.2,

5. OtnenbHBIX ¢I0eB GHOMOTHYECKHX TKAHEH CMEMAThCA ¢ HEKOTOPOH CKOPOCTEIO OTHO-
CHTENLHO PYTHX ee CoEB.

SAITAHHUE Ne 32. ®Ousuueckuii cMeich MOJyJIsl YIPYTOCTH COCTOHT B TOM, 4TO MO-
AyJb YIPYrOCTH YMCIIEHHO PABEH ...

1. Hanpsokenmro, BosHUKaromeMy Tipa H3MCHCHHMH B3aHMHOTO NOJIOXKEHUS TEJT;

2. HanpsikeHuro, BOSHHKAIOMIEMY TIPH YBETHYEHHH JTHHE ofpasiia B ABa pasa;

3. PasHOCTH MEXIY KOHETHBIM M HaYalIbHBIM 3HAYEHHEM DasMEpOM Tel, HAa KOTOPHIE
JEHUCTBYIOT BHELITHHE CHJIEL,

4. OtHowmenuto aGeomoTHoH AedopManmy K NI€PBOHAYANIBHON JIHHE;

5. Y1y, Ha KOTOPBIii CMEINaeTcs OHa JacTh Tejla OTHOCHTE/BHO JPYTHX €ro 4acreii.
SAJAHMUME Ne33. DracTHUHOCTHIO HA3BIBAIOT CIOCOBHOCTE OHoJIOTIYeCKHX TKaHei
1. OpoTHBOAEHCTBOBATE BHEIIHAM Harpy3Kam;

2. pOTHBOAEHCTBOBATE PA3PYINEHMSM IOX ASHCTBUSAM BHELIHHIX cu;

3. M3MEHATH pa3Mephl 0/ AeHCTBHEM BHEIIHHUX CHLIL;

4.CcOXpaHATh (HOYTH IIONHOCTHIO HIIH YacTHYHO) M3MEHEHHE DPa3’MEpPOB IOCHE CHATHS
BHCIIIHHX BO3AeHCTBHIA;

5.BOCTAaHaBIMBATh HCXOAHBIE PA3MEPHI H (POPMy IOCIE CHATHS BHEIIHHAX BO3ZEHCTBUIA.
SAJAHUE Ne 34

Kakue u3 nepewncieHHBIX HibKe IapaMeTPOB OTHOCATCS K CYOBEKTHBHBIM XapaKTEpH-
CTHKaM 3ByKa?

A. Tembp, rpoMxocTs, peBepbeparus.

B. HacroTa, rpoMKocTh, peBepOeparius.

C. BsicoTa ToHa, FPOMKOCTS, TEMGD.

D. BsicoTa TOHA, rpOMKOCTS, peBepbeparus, yacTora.

E. Ammnnryna, Tem6p, gacrora.

SAIJAHHUE Ne 35

Kakne us nepeunciennsix napaMmeTpos BIAsIOT Ha TPOMKOCTH 3BYyKa?

A. PesepGepanus, BEICOTa TOHA.

B. Yactora, aMmmmutyna.

C. BeicoTa TOHa, aKyCTHYeCKHik CIEKTP.

D. Axycraueckuii ciexTp, aMInaTya.

E. Amnymaryga, BEICOTa TOHa, aKyCTHYECKHIk CIIEKTD.

SAJJAHUE Ne 36

OT KaKmX QU3HIECKHX NapPaAMETPOB 3aBUCHT IOPOT CIBOIEMOCTH?

A. OT 4acTOTHI i HHTEHCHBHOCTH 3BYKOBBIX CHIHAJIOB.

B. TonbKko OT HHTEHCHBHOCTH 3BYKOBBIX CHTHAJIOB.

C. Or aMmIuTyREI 3ByKOBBIX CHTHAJIOB.

D. Or akycTH4ecKoro cnekTpa.

E. Tombko OT 4acTOTHI 3ByKOBBIX CHTHAJIOB,

Tunoswle 3aIaHuA I ﬂEOMCE!TO‘lHOﬁ aTTECTAIINH

3.2.1. Bonipocsl k 3a4erty

D@opMupyeMas KOMIICTEHLIHS:
OIIK-2 «CrocoGHOCTEIO HCIOB30BaTh 9KOJIOTHYECKYHO IPAMOTHOCTE M 0a30BEIE 3HAHHSA

B 00,1aCTH (QH3MKH, XUMHH, HAYK 0 3eMiie ¥ GHOJOTHH B JKH3HEHHELX CHTyalUAX, IIPOTHO3HPO-
BaTh TOCJICACTBUA CBOCH MPO(pECCHOHANBHON NeATENBHOCTH, HECTH OTBETCTBEHHOCTD 34 CBOM
peLIeHUA»
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OIIK-2.1 npuMeHseT UPHHIUIEI CTPYKTYPHO-QYHKIHOHATILHON OpraHU3alliK JJi H3yJe-
HUS GHOJIOTHYECKHUX OOBEKTOB M OIIEHKH COCTOSHHSA JKMBBIX CHCTEM

. OcHoBeI OoMexaHVKU. buoMexaHuka JBIKEHHAS.
. Perdarn B OmoMexaHuke (BUIBI pPEIYaroB, YpaBHEHHE MOMEHTa, NMPHMEPHI
PBIYAroB B KUBBIX OpPraHU3Max).

3. Mexanndeckue cBoiicTBa Ouonorudeckux TkaHed (3akoH I'yka, BHABI Ze-
dopmaiuii, yopyrae cBOHCTBa Pa3siUYHBEIX THUIIOB TKAHEH JKMBBIX OpPraHu3-
MOB).

4. Konebanusa B 6mopusuke (konebaHus Tea 4delloBeKa, LEHTP MAcChl, H3Me-

HEHHe LEHTPa MacChl IIPY Pa3sIMIHEIX BUAAX ABIDKCHUA).

Buoakyctuka. ®usmueckue (00beKTUBHBIE) XapaKTEPUCTHKH 3BYKa.

Buoakycruka. ®uznonorudeckue (CyObeKTHBHEIEC) XapaKTEPUCTHKHU 3BYKa.

TpaHcaykuus 3ByKa Y MIIEKONMTAIOMMX (HA IIPUMEpE CIyXOBOTO anmapara

YyeJIoBeKa).

8. CrpoeHue yxa denoBeka. OYHKLIMH Hapy)XHOTO, CPEAHET0 W BHYTPEHHETO
yxa.

9. CymHocTs GuHaypamsHOro 3dh¢dexTa.

10.Teopus xonupoBaHus 3ByKa.

11.TumnanoMeTpus.

12.®usudeckrie OCHOBEI 3BYKOBBIX METOJOB HCCIEAOBaHNA B METULIHHE.

13.Mudpa3syk (J4acTOTHBI auanazoH, ¢u3mdeckue cBoiicTBa). McTouHHKH
vH(}pa3ByKa B IPHPOJE.

14.Mudpaszsyk B mpupope. Ilpumenenue mH(pasByxa. MeTonsl 3allUTHL OT
HH(ppa3ByKa..

15.YnpTpa3ByK U THIEp3BYK B IIPHPOE.

N —

Now

OI1K-2.2 ucronk3yeT GpU3HONOTHIECKHE, LUTONOrHIecKHe, OnoxuMmieckue, Ouopusnde-
CKHe METObI aHAIH3a Il MOHUTOPHHTA M KOPPEKLHH CPEABl OOUTaHUS KUBHIX 0OLEKTOB

16.ITpuMeHeHMEe yIBTPa3ByKa B TEXHUKE, HAYKE H METUIHE.

17.@usuueckre ¥ (GU3HONIOTHYECKHE XapaKTEPUCTUKH 3ByKa. Jluarpamma
CIIBIIIHMO-CTH. YPOBHU MHTEHCHUBHOCTH M YPOBHH I'DOMKOCTH 3BYyKa, €IH-
HUIBI NX H3MepeHus. 3akoH Bebepa-DexHepa.

18.Vnprpassyk. MeTo/p! oMydeHre ynbTpasByka. OTpaxeHue U HOTJIOIEHIe
yb-TPa3BYKOBBIX BOJH OHOTKaHAMY, aKyCTHYeCKHi uMmIeganc. Ousude-
CKHMe MEXaHH3MBl B3aUMOJEHCTBUA YIBTPa3BYKOBBIX BOJNH ¢ Ouosorude-
CKHAMH TKaHSIMH.

19.VneTpasBykoBas auarHoctrka. [IpHHIHIEI TOTy4eHHs M306paxeHuid opra-
HOB C HUCIIOJIB30BaHHEM YJIbTPa3ByKa.

20.3ddext [omnepa, ero UCIOIL30BAHAE Ul H3MEPEHUE CKOPOCTU KPOBOTO-
Ka.

21.YpaBuenue bepHymny, ycnoBue HEpa3spBIBHOCTH CTPYH, IPEAENIbl UX NpH-
MEHUMO-CTH 1 OIIUCaHUA KPOBOTOKA.
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22.Bs3kocTh KHAKOCTH, METOABI eé oﬁpcggnemm. HBi0TOHOBCKHME M HEHB-
IOTOHOBCKHE JKUIKOCTH. BS3KOCTH KpoBH. DaKTOpE!, BIMAIOIINAE HA BA3-
KOCTEL KPOBH B OpTaHHU3ME.

23.®opmyna Ilyaseitns. Pacnpenenenue fasnenus u CKOpPOCTH KPOBOTOKA II0
COCYZHUCTOM CUCTEME.

24.11ynecOBEIE BOJIHEI, MEXAHHM3M HX BO3HMKHOBEHHS. CkopocTh mynscoBoii
BOJIHEL. Popmyna Mosuca-Kopresera. PerucTparius myiibCOBBIX BOJIH.

25.JlamuHapHOe M TypOyNeHTHOE TeueHHe KHMAKOCTH. UmMcio Pettnonsaca.
IIposenenus TypOynenTHOCTEH B CepIEYHO-COCY AUCTOM CHUCTEME.

26.PaboTa 1 MOLIHOCTSE CepALA.

27.0OcHOBHBIE XapaKTEePUCTHKH 3IEKTPUIECKOro IO, OneKTpHYecKuit AUTIOND
U €ro MOJIE. .

28.Toxk B xuakocTax. [TogBHKHOCTD HOHOB. ONEKTPONPOBOIHOCTD 3JIEKTPOIH-
TOB. ["ayibBaHM3aM4.

29.ITony4yenne BHICOKOYACTOTHEIX 3JIEKTPOMATHUTHBIX KOJeOaHMit. Tepanes-
TUYECKAR KOHTYp. [lepsrtHEle MeXaHH3MbI BO3AEHCTBHS Ha OPTaHK3M BEI-
COKOJaCTOTHRIX TOKOB M IToJied. TemoBrle 1 HeTerioBsle 3G QEKTHI.

30. /luarepmust. OnekTpoxupyprus. MOHOAKTHBHAS ¥ GHAKTHBHAS METOIUKH.
MecrHas napcoHBanu3aIms.

DopmupyeMas KOMIICTCHIUS: _

OIIK-6 Crnoco6HOCTBIO IPUMEHSATE COBPEMEHHBIE 9KCIIEPUMEHTAIBHEIE METOABI PaboTEI C
OnonornyeckuMu 06BEKTAMY B MONEBHIX H NaGOPaTOPHBIX YCJIOBHSX, HABBIKH PabOTEI ¢ COBpe-
MEHHOM anmnapartypoii

OIIK-6.1 Vcnone3yeT B npodeccHOHANBbHON AeATeNBHOCTH OCHOBHEIE 3aKOHED (11073147
XVMHH, HayK 0 3emiie U OHOJIOTHH

1. Bri6epure onpenenenue 3pyka.
©OTO0 MeXaHHYECKHE KONIeOaHUs ¢ 4aCTOTOl OT 20Ty go 20000 Iy,
¢ JTO JIEKTPOMArHUTHbIEC KOJIeGAaHHS ¢ YaCTOTOH OT 20T mo 200001 L.
*3JTO MexaHUYeCKHe KoJleOaHus ¢ 4acToToit ot 20k 11 10 20000kl .
*ODTO 3NIEKTPOMarHMUTHBIE KoJeGanus ¢ dacToroit or 20k Il 0
20000xI .
2. OT0 MexaHuYecKkHde KoaeGaHus ¢ 4acToTol Beime 200001 II.
*BriGepute onpeneneHue ynpTpasByKa.
#0T0 MeXaHHYECKHE KoIeGaHUs ¢ 4YaCTOTO} MEeHbIIIe 20T,
*JTO 3NEKTPOMATHUTHEIE KoNe6Ganus ¢ yacToToi ot 201y g0 200001 L,
*3JTO MexaHHYecKye KoieOanus ¢ yacToroit ot 20k I 1o 20000kI 1.
¢OTO 3IEeKTPOMATHHTHBIE KoleOaHHs ¢ dacToToif or 20k o i (+)
20000xI L,
3. ITO MexaHHYeCKHe KolIeGaHUA ¢ YaCTOTOM BhIIe 20000T .
*Kakoii 3aBHCHMOCTEIO CBS3aHBI MeEXIY coGoii IPOMKOCTh H HMHTEH-
CHBHOCTbG 3BYKa?
e Jlorapudmuyeckoit

oIIpsiMo npomopmoHansHOR
15



¢ DKCIIOHEHITHAJILHOM
¢O06paTHO MPONOPIHOHAILHOM
eJJokazarensHOM.
Or xakux $U3NIECKUX TapaMETPOB 3aBHCHUT IIOPOT CIIBEIILIIMOCTH?
¢OT 4acTOTHl ¥ HHTEHCHBHOCTH 3BYKOBBIX CHT'HAJIOB.
¢TOJBKO OT MHTEHCHBHOCTH 3BYKOBBIX CHIHAJOB.
¢OT aMILTUTY/IB 3BYKOBBIX CUTHAJIOB.
¢OT aKyCTHYECKOT'O CIIEKTpA.
¢TONBKO OT YaCTOTHI 3ByKOBBIX CUTHAJIOB.
Kakoe H3JIyueHre Ha3bIBaIOT PeHTICHOBCKUM H3JTydYeHHEM?
o PeHTreHOBCKUM H3JIy4YeHHEM Ha3bIBAIOT 3JEKTPOMArHUTHBIC BOIHbI
¢ niuHoil BosHEL oT 80 10 105 MKMm.
e PeHTreHOBCKHM H3JIy4€HHEM Ha3bIBAIOT IOTOK 3JIEKTPOHOB, o0una-
JaroIKX OOJIBIION SHEPIrUeH;
e PcHTIEHOBCKUM H3JIyYeHHEM Ha3bIBAIOT SJIEKTPOMArHUTHBIE BOJIHEL
¢ nmHOM BoaHE oT 80 10 105aMm.
¢ PeHTreHOBCKMM HM3IyYeHHEM Ha3bIBAaIOT BOMIHEI C JJIMHOM BOJIHBI OT
80 mo 10 m.
® PeHTreHOBCKHM H3Iy4Ye€HHEM Ha3bIBalOT IIOTOK JJICKTPOHOB C SHEP-
rueii ot 80 mo 10-5Mb3B.

6. UK — crieKTpOCKOITHA. ..

e OCHOBaHa Ha roriomenuy Mojiekynamu VIK — usnmyyeHus,

e [peAnoJaracT MCCIeNOBaHHI MONEKYISPHEIX KoJIeOaHHH;

e mno3Bouger uccienosath 02, N2, H2;

® JCHOJB3YET AEKTPOMArHUTHEIE U3IIy4YeHNs BUIUMOTO Uara3oHa.

7. PedppakToMeTpysl OCHOBAHA. ..

¢ Ha U3MCPCHHH yrJia BpallEeHHA NOJAPHU30BaHHOI0 CBETA,
® Ha ONpPEACIICHUH II0Ka3aTCIIA TIPEIIOMIJICHHA,

® Ha U3MEPEHHH OTKIOHECHHUA JaCTHUIl B Mar"duTHOM IIOJIE,

® Ha B3aUMOJACHCTBUH Anep aTOMOB ¢ MArHUTHBIM ITOJICM.

8. Metox SIMP...

HCIOJNIB3YIOT JJIA aHalIu3a BeNICCTB, aTOMBI KOTOPBIX HMCIOT sIipa C
He4E€THBIM KOIHYECTBOM ITPOTOHOB,

OCHOBaH Ha B3aHUMOJICHCTBUHU siaep aTOMOB C ITOCTOSHHBIM Martaur-
HBIM IIOJIEM,

IO3BOJISIET U3MEPATH ONITHYECKYIO aKTHBHOCTD BCHIECTE,

OCHOBAH Ha aHalIHu3€e CIICKTPOB IIOMHUHECICHIINH BECIICCTB B Ipouecce
SIMP.

9. OIIP — CHeKTPOCKOMHAL. ..

TI03BOJISIET ONPEAENATh CTPYKTYPBI MOJIEKYJ U KOHIICHTpAIlHH Be-
IeCTB, MMEIOIINX HecTIapeHHBIE EKTPOHEL,
OCHOBaHA Ha B3a¥MOJEHCTBHH BHEIIHUX JEKTPOHOB C IICPEMEHHEIM
MAarguTHBIM [OJIEM;
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® HCNONB3YeT MATHUTHBINA PE30HAHC aTOMOB, IOMELIEHHBIX B IOTOK
PEHTI€HOBCKHX Jiydei;
® OCHOBaHa Ha SBJICHHM pPe30HaHCa ANEP aTOMOB.
10. JioMuHEeCIEHIHA. . . _
* pasHOBHAHOCTS (ochopeceHImm;
® HCIOJB3YETCA Ul aHAIW3a BEIHECTB, CIIOCOOHEBIX CBETHThCA N0 Ieii-
crBHeM YO — nyveii;
® HCIOJB3YETCS I ONPEAENeHNS MHTCHCUBHOCTH OTIOIIEHHS H3ITy-
YEHUA aHATH3UPYEMBIM BEIIECTBOM;
® SIBIICHHE, IIO3BOJIIONICE ONPEAEIATh KOHLEHTPALHMIO BEIECTB, IIOMe-
IICHHBIX B BEICOKOYACTOTHOE MAarHUTHOE TOJIE.
11. Ha yem ocHOBaHHI (oTOMETpHYIECKHE METOLE! AHATH32?
° + Ha M3bHpaTeNbHOM IOIVIONIEHMH CBETA PACTBOPAMHE aHATH3UpYe-
MBIX COCIMHEHMI,
® — Ha OTPa)KCHHM CBETA PACTBOPAMH aHAIM3UPYEMbIX COSAMHEHNI,
® — Ha CBCYCHHH, BBI3BAHHBIM MIEPEXOJIOM 3JIEKTPOHA B BO3GYXK/ICHHOE
COCTOSIHHE,

¢ — Ha U3JTy4CHHUH aTOMOB, COZCp KAILNXCS B AHAIIU3UPYEMOM o6pa3ue.

OIIK-6.2. IpuMeHseT METOIEI MATEMATHIE-CKOTO aHANH3a MOZEIHPOBaHHs, TEOPETHYE-
CKHUX M 9KCIIEPHMEHTATIBHEIX HCCIIEIOBAHMIA

12. UeM oTimIaeTcst ceKTpodOTOMETPHYUECKHIT METOJ] aHATIH3a OT ¢oroko-
JIOPUMETPHYECKOT0 MeToa?
® — CHeKTPO(YOTOMETPUIECKHH aHAU3 Ha IOTTIOMEHUY ITOIMXPOMATHY-
CKOTO CBeTa,
¢ + CeKTpOGOTOMETPHYECKHI aHAIN3 OCHOBAH Ha IIOTJIOIEHHAN MOHO-
XpOMAaTUYECKOTO CBETa,
® — HUYEM,
® — B CIIEKTPO(POTOMETPHYECKOM aHaIM3e 06XOMATCS Ge3 MCII0Nb30Ba-
HUS CBETOQHIIBTPa HIIH MOHOXPOMATOpA.
13.  Yro Takoe CIIEKTPHI NOTIOIEHUS?
* + 9To rpauyeckoe u306paxkeHNe MOIIOMAeMOil CBETOBOH SHEPriy
I10 JUIMHaM BOJIH,
® —>3T0 rpapudeckoe u306paXeHHe paclpe/eeHHs H3Ty4aeMoii CBETO-
BOM DHEPIuy 0 AWHAM BOJIH,
® —23To rpadudeckoe u306pakeHHe pacipeieeHus KOHIEHTPAIHH
OIpeJeIIEMOr0 BEIECTRA IO AJIMHAM BOJIH,
® —3TO rpaduyecKoe H300paKeHHe pacHpeieaeHHs TONIUHE! CBETOINO-
TTIOUTAOILIETO pacTBOpa O JTHHAM BOJIH.

14. TenoM maccoit 20 kr B TeyeHHe 3 4acoB GbUIA IoTJIoIeHa SHeprus 1
Jx. Onpenenurte MOIHOCTE MOIVIOIIEHHOM JO3EI H3IIyYIeHHUs .
® 4.6:10-6 Br/kr
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46 -10-5 Bt/xr
80 -10-2 Br/kr
90 -10-3 B1/ xr
102 -10-2 Bt/kr

15. Yro Ha3BIBAETCH ONTHYESCKUM ITyTEM?

IpousBejieHNe T€OMETPHYECKOTO IIyTH HA TOKa3aTellb MPEIOMIICHHUS
CpelL.

Pa3HOCTE MeXIy TeOMETPHYECKUM IIyTeM U IPOHU3BEIECHMEM €ro Ha
ToKa3aTellb IIPeJIOMIICHHUS.

Paccrosinue, KOTOpoe IPOXOAMT JIy4 B CPEJIE.

OTHOIIIEHHE reOMETPUYECKOTO IYTH ¥ IO0Ka3aTels NpelOMIIeHHs cpe-
JBI.

CyMMa reoMeTpHYecKOro ITyTH M €ro NPOM3BEICHHS €ro Ha IoKa3a-
TEJIb IPETOMIICHHUS.

16 Kakue u3 IEPCIUCIICHHBIX HEAOCTATKOB OTHOCATCA K ONTUIECKON cucre-

Me riaza’?
®

JanbHO030pKOCTE

Cdepuueckas aGeppanys, XaTsHO30pPKOCTh, OIM30PyKOCTb.
AcTUrMaTH3M, 0OYCIOBIEHHBIH HEZOCTaTKOM OITUYECKOH CHCTEMBI,
IaJIbHO30PKOCTE, OJIM30PYKOCTE.

Bnu3opykocTs, AUCTOPCHA.

Chepudeckas abeppanys, 61U30pyKOCTh, TUCTOPCH.

17. Kakue u3 NEePpCUHUCICHHBIX HOFpeIHHOCTeﬁ OTHOCATCS K OIITHYCCKHM CH-

creMam?

Bnu30pyKOCTh, aCTUTMATH3M KOCHIX IIy4KOB, JUCTOPCHS, XpOMaTH4C-
ckast abeppanus.

JlanbHO30pKOCTh, ACTMIMATH3M, OOYCIOBIECHHBIH acMMMETpHEH OIl-
THUYECKOM CHCTeMBI, cepuueckas abeppallus, acTUTMATH3M KOCBIX
IIy4KOB, AUCTOPCHS, XpoMaTHJeckas abepparys.

AcTturMaTysM, o0yCITOBICHHBI acHMMeTpHeH ONTHYECKON CHCTEME,
chepuueckas abeppanys, aCTUIMaTH3M KOCBIX ITyYKOB, OHUCTOPCHA,
XpoMaruJeckas abeppanus.

JlucTopcus, aCTUTMATH3M KOCHIX ITyUKOB, XpoMaTHdecKas abeppauus.
JlucTopcus, aCTUrMaTH3M KOCHIX ITy4KOB, XpoMaTHUecKas abeppanus,
JIATBHO30PKOCTb.

18. Kakoe yBenu4eHHe QaeT JyTa, eCiId PacCTOSHUE HAHTyqIIero 3peHus 27
cM. PokycHoe paccTosiHEE 3 cM?

O
®

JlaHHBIX HEZOCTATOYHO AJIA pacyeTa
81

9

5

2.9
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19. Onpenenure dokycuoe paccrosmue JTyIIBL, JArOLIeH IECTHKPATHOE YBe-
JIICHNC [IPH PACCTOSIHUM HAWITYYLIEro 3peHus 42 cm.
e (0.14cmMm
e 232cMm
e 7cMm
e 0.7cMm
E. 1.4 cm
20. B uem u3MepsieTcs ONTHYECKAs CHIA JTHH3EL?
¢ Jluontpun
* HEBOTOHEI
e Jxoymu
e Kanneinst
C xaxoii pusHIecKoi XapaKTepHCTHKOM CBA3aHO pasnuyue B nBetTe?
C JUIMHOU BOJIHEI,
C HHTEHCUBHOCTHIO CBETa;
C II0Ka3aTeNneM IPEIOMICHHS CPEJIBL;
C 9aCTOTOM.+
Or 4ero He 3aBUCHT NOKa3aTeNDb IPENOMICHHSA BeIecTBa?
OT CBOIiCTBa BellleCTBa;+
OT IJIMHEI BOJIHEI,
OT YaCTOTHI;
OT yIJa IIPeJIOMIICHHUS,
OT CKOpPOCTH CBETA.

OIIK-6.3 crocoGeH nmpuobpeTaTs HOBBIE Ma-TeMaTHYECKHE H €CTECTBEHHOHA-
YHHBIE SHAHHA, UCIONB3Ys COBPEMEHHEIE 06pa3oBaTelbHble H HH(MOPMALHOHHEIE
TEXHOJIOTHH

23. B xakux equHAIax HU3MEPAETCA SKCIIO3HLUOKHAS 10337
A.Pag, K, P.
B. 38, Bap.
C. Kn/kr, P.
D. Pan, Bap, 3s.
E. Pan, JIxx/kr.

24. Beibepurte onpeeneHue MOLIHOCTH MOMJIOIICHHOH O3B,

A. OTHOWIEHNE NPHpALIEHHs SKBHBANECHTHOMN JI03EI (dH) k uHTepBany Bpe-
MeHH (dt).

B. OrHomenne npupameHns norIOMEHHOM 10351 (dD) x uHTEpBaNy Bpeme-
HH (dt).

C. 3to npoussegenue no3s1 (dD) Ha koo dunuentT kadecrsa (k).

D. 3ro npoussenenne nornowmenno# f03k1 (dD) Ha €IMHHULY IUIOHIaau 06-
JTy4aeMOro BeLECTBA.

E. Otnowenwne snepruu (E) k Macce 06y4eHHOrO BelecTBa.
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25. BriGepuTe MpaBIbHOE ONpefelieHre OTKPHITOR TepMOJMHAMHYECKOH cucTe-
MBL.
A. Otkpriroii TAC HaszbiBaeTcs cHCTEMa, He MMelomas 060I04Ky.
B. Otkpoitoit TAC HaswBaeTcs cUcTeMa, KOTopas 06GMeHMBAeTCs ¢ OKpy-
MKaIOIEeH cpeloi BEIECTBOM.
C. Orxpriroit TAC Ha3biBaeTcsl cUCTeMa, KOTopas OOMEHHBACTCA C OKpY-
XKarolen cpenoil sHeprueil.
D. Orkperroit TIC HasbBaeTcs cHCTeMa, KOTOpas OOMEHMBAETCA C OKpY-
Karoniel cpefoit BEIECTBOM U SHEPIHE.
26. Kakue TepMOAMHAMHUYECKHE MapaMeTphbl OINUCHIBAIOT TEPMOIUHAMHUYECKYIO
cucreMmy?
A. JlaBnenue, TeMieparypa, ooseM, Macca.
B. Temnepatypa, rpaiieHT KOHLIEHTPallii, Macca, TPafyeHT AaBIICHUs.
C. Temmeparypa, rpaiueHT KOHLIEHTpallMM, Macca, I'pPaJueHT JaBJICHUS,
o0BeM.
D. Macca, rpaaueHT 00beMa, JaBlIeHHE.
E. Macca, rpagueHT o0BpeMa, TeMIiepaTypa, SHTPOIIHU.
27. Kakvie BeTMYHHEI HA3bIBAIOTCS SKCTEHCHBHBIMH ?
A.3HaueHHe KOTOPEIX 3aBHCHUT OT KOIMYECTBA BEIIECTBA M pa3Mepa CHCTe-
MBI
B.3HadyeHHe KOTOPHIX 3aBUCUT OT BEIMYUHEI JABICHUA B KOHLIEHTPALUH.
C.3HaueHne KOTOPBIX HE 3aBUCHT OT KOIMYECTBA BEIICCTBA.
D.3HaueHre KOTOPBIX 3aBUCHT OT TEMIIEPATYPHI.
E.3HaueHne KOTOPHIX HE 3aBUCUT OT BEJIMYHHBI JAaBICHUA M KOHLIEHTPALUH.
28. Kakue BeTHYHMHEI HA3BIBAIOTCS HHTEHCUBHBIMH?
A.3HaveHHe KOTOPBIX 3aBUCHT OT TEMIIEPATYPEI U pasMepa CHCTEMBIL.
B.3nadeHne KOTOPHIX HE 3aBHCHUT OT KOJIMYECTBA BEIECTBa M pasMepa CH-
CTEMBIL.
C.3HaveHne KOTOPHIX 3aBUCUT OT pa3Mepa CHCTEMBEL.
D.3HaueHne KOTOPBIX 3aBUCUT OT KOIHYECTBA BELIECTRA.
E.3HadueHre KOTOPHIX HE 3aBUCHT OT KOJIIMYECTBA TEMIIEPATYPhI
U pa3Mepa CUCTEMBL.
29. Uto Ha3bIBaeTCss 0OpaTUMBEIM TEPMOJHHAMUYECKHM IIPOLIECCOM?
A.Ilporecc, mpu KOTOPOM CHCTEMa MOMKET BEPHYTBCA B HCXOJHOE COCTOA-
HUE.
B.IIpomecc, npu KOTOPOM U1 BO3BpaTa CHCTEMBI B HCXOJHOE COCTOSHHE
TpeOyroTCs 3aTpaThl SHEPTHH.
C.IIporecc, npu KOTOPOM JIs BO3BPaTa CHCTEMBI B HCXOJTHOE COCTOSHHE HE
IPOUCXOJTUT 3aTpaT JHEPrHH.
D.IIpouecc, npu KOTOPOM CHCTEMa BCETJa BO3BpAILAeTCs B HCXOJHOE CO-
CTOSTHHE.

30. Kakoii ¢pusudeckuii cMeich koapdunuenta quhdysun?
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A. Kosdpduument nuddysun - dusmueckas Bemauma, YHCJIEHHO paBHas
KOJMECTBY BellecTBa, AMyHAUpYIOmEro B C/IMHUIYY BPEMEHH depes
MeMOpaHy eAUHUYHOM TONIUUHEL, |
B. Kospdumuent nuddysun - dpusmueckas Bemmunna paBHad U3MEHEHHIO
PasHOCTH KOHUECHTPAIMH BEIECTBA B eAHHUILY BpEMEHH.
C. Kosdduument quddysun - pusnueckas Bemunna qucIeHHo paBHas Ko-
TIECTBY BEIECTBA, NUPDYHAUPYIOMEro B €AUHHI BpeMeHH yepes3 eju-
HULY TTOINaAy MPH rpafiieHTe KOHLEHTPALUK PaBHOM eHHHUIIE.
D. Koapdumment auddysun GespasMepHas BenMuMHA, KOTOpAs YYHUTEIBAET
CBOMCTBa caMoi MeMOpaHEI 1 JuddyHIUPYIOmEro BemecTsa.
E. Kosdourment muddysnn - dusmdeckas semmuuna paBHas U3MEHEHUIO
PasHOCTH KOHICHTPallHH BEIeCTBA B €IMHHIy BPEMEHH uepe3 €VHULY
IUTOIIATH.

31. Beibepure napaMeTpsl, KOTOPEIE BXOMAT dbopmyny ITyaseiins.
A. I'paznenT cxopocty, AnuHa cocyaa, K03(GGUIUEHT BA3KOCTH.
B. Pajuyc cocyna, anuna cocyna, pasHocts JlaBJICHUH, KO3GGOUIMEHT BI3-
KOCTH.
C. Pammyc cocyzna, amuma cocyna, miomans B3aMMOJIEHCTBYIOIIKX CJIOEB,
KO PHITMEHT BA3KOCTH.
D. Ilnuna cocygma, mromans B3aMMOJEHCTBYIOIMX CIIOEB, KO3((HUIHEHT
BA3KOCTH.
E. PasHoCTh maBneHwmil, mIoTHOCTD KpOBH, JNHMHA COCyJa, KO3(QUIHEHT
BA3KOCTH.

32. Bribepute napamMeTpsl, OT KOTOPBIX 3aBHCHT XapakTep TeYEHUS KHAKOCTH IO
cocylaM.
A. ITnoTHOCTB UIKOCTH, TUHAMMYECKAS BA3KOCTh, CKOPOCTh TE€YEHHS KU/
KOCTH, paJlyC COCY/a.
B. IlmotHOCTS XHAKOCTH, ITMHA coCya, CKOPOCTb T€YECHHs KHIKOCTH, pa-
IUYC cocyga.
C. I'pajment naBienus, AauHa cocysa, CKOPOCTB TEYEHMs XKHUAKOCTH, paii-
yc cocypa.
D. T'unpasnmdeckoe conmpoTHBIEHWe, MIHHA COCyZia, CKOPOCTh TEYEHHMS
’KUJIKOCTH, PaJiyC COCya.
E. IInotHoCTS XHAKOCTH, UMHA cocyna, Pa3sHOCTh JaBJICHUM, pajuyc cOCy-
aa.

33. Uro ompenensieTcss IuciIoM PeliHONbACA IpH OBMIKEHHH BA3KOMH SKUIKOCTH 11O
TpyOe?
A. CKopOCTb T€UeHHS KHAKOCTH.
B. Xapaxrep TedeHus ) umKOCTH.
C. Benvunna oTHOLIEHHUS KMHEMAaTHYECKOH BAKOCTH K JMHAMHUYECKOH.
D. I'mapapindeckoe compoTHBIEHKE TPYOBI.
E. O6wem npotekaromeit ) KUIKOCTH.

34. TlogeMy KpoBb ABJIACTCSA HEHBIOTOHOBCKOI KHAOKOCTBIO?
A. D10 00YCIIOBIEHO HAMYHEM B Heil (bOpMEHHEIX 3]IEMEHTOB.
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B. D10 00ycnmoBiaeHO TeM, 4TO ISl KPOBH 4ucio PeiiHoibAca MpHHHUMAET
KpUTHYECKOE 3HaYCHHUE.

C. 910 06ycnoBieHO 60MBIIAM KO3 (PUIIHEHTOM BA3KOCTH KPOBH.

D. BT0 00ycnoBIIeHO MaIeHFKUM K03()(PUIIMEHTOM BA3SKOCTH KPOBHU.

6. METOIWYECKHE MATEPHAJIbI, ONPEJAEJISIIOINWE IMPOIIEXAY-
PbI OIEHVBAHNA 3HAHW, YMEHHWI 1 HABBIKOB
Y OIIBITA JESITEJIBHOCTH, XAPAKTEPH3YIOIIUX STAIIBI
®OPMHUPOBAHHMS KOMIIETEHITAIA

Kputepun oneHHBaHUA 3HAHUK 06Y‘laIOLLlI/IXC}I IIpH TIPOBCICHHUH KOJIO-
KBHYMA.

¢ OTMeTKAa «OTJIHYHO» - 00y4JalOUUiics YETKO BEIPAXKAET CBOIO TOYKY 3pe-
HUS [0 pacCMaTpUBAEMBIM BOIIPOCaM, IPHBOASA COOTBETCTBYIOIIME IPUMEPEI.

¢ OTMeTKa «X0pOoLIo» - 0Oydarommiics J0ITyCKAaeT OTAEIBHEIE IIOrPEIIHOCTH
B OTBETE

¢ OTMeTKA «YAOBJIETBOPHTEIBLHO» - O0OyJaroluiics o6HapyxuBaeT npobe-
JIBL B 3HAHUAX OCHOBHOrO YueOHOIO M HOPMAaTVBHOI'O MarepHala.

» OTMeTKA «HEYAOBJIETBOPHTEJABLHO» - OOydJarolmiics oOHapyXHBaeT Cy-
IIeCTBEHHEIE MMPOOEIbl B 3HAHUAX OCHOBHBIX IOJNIOXEHUH AMCLHUIUIMHEI, HEyMEHHAE
C IIOMOIIBIO MPETIOAaBaTelisl MONyYUTh NPaBUILHOE PEHICHHE KOHKPETHOH IIpak-
TH4YeCcKOot 3a71a4u.

Kputepun olieHWBaHUS 3HaHHHA 00VyyaloIHXCcs IIPH IIPOBEIEHAN TECTUPO-
BaHudg:

Pe3ynbTaT TECTHpPOBAHUA OLIEHHBACTCA IO IPOLEHTHOM INKAJIE OLICHKH.
KaxmoMy oOydaromeMycs NpeajaraeTcs KOMIUIEKT TECTOBBIX 3aJaHuii u3 25 BO-
[IPOCOB:

eOTMeTKA «OTJIMYHO» — 25-22 NpaBUNBHEIX OTBETOB.

eOTMeTKa «x0pomoy» — 21-18 mpaBUNBHEIX OTBETOB.

eOTMeETKA «yAOBJETBOPUTEILHO» — 17-13 NpaBUIBLHEIX OTBETOB.
¢OTMeTKA «HEY/JOBJIETBOPUTEILHO» — MeHEE 13 NpaBUIIEHEIX OTBETOB

KpuTepuu 3HAHHHA NIpH NPOBE/ICHUH 3aM€TA:

¢OTMETKA «32aYTEHO» — BBIIOJHEHB Bce BUBI y4eOHOI paboThHl, mpeny-
CMOTpeHHble y4eOHEIM InTaHoOM. OOydaromuiics JEMOHCTPUPYET COOTBETCTBHE
3HaHUH, YMEHHH, HABEIKOB NPUBEJCHHBIM B TaOIHULAX IMOKA3aTEIIM, ONEpHPYeT
IpUOOpPETEHHBIMHM 3HAHMSMH, YMEHUSAMH, HaBBIKaMH, IIPUMEHAET X B CHTYaIlHIX
IOBBIIIEHHOM CI0XHOCTH. [Ipy 3TOM MOryT OBITH AOIYIIEHBI HETOYHOCTH, 3a-
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TPYAHEHUA IIpH aHAINTUIECKHX OMNEepalsiX, NePeHOCe 3HAHHI U YMeHMIl Ha HO-
BBI€, HECTAaHAPTHBIE CHTYALUH.

*OTMeTKa «He 3aYTeHO0» — He BLINOJNHEHE! BHJIEL y4eGHolt paboTsl, mpeny-
CMOTPEHHEIE yYeOHbIM IIIAHOM. JEMOHCTPUPYET HEIONHOE COOTBETCTBHE 3HaHUIA,
YMEHUH, HABBIKOB NIPHBEICHHBIM B TabNuUIaX MoKazaTeneit, JOIIyCKalOTCs 3HAYM-
TeNbHbIe OIINOKH, IPOSBIAETCS OTCYTCTBHE 3HAHMI, YMEHMIi, HABBIKOB 10 GOJb-
IeMy psany rokxasaTesiei, 00yqarouIMiicss MCIIBITHIBAET 3HAYUTEIBHEIE 3aTpyaHe-
HUS [IPH OTIEPHPOBAHMY 3HAHUAMU M YMEHUSIMH IIPH UX [IEPEeHOCE Ha HOBBIE CHTY-
allyH.
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AnHoTanus paGoueii mporpaMMel JUCIHAILTHHBI
51.5.14.04 «buodn3uxa»
Yporens Bricmero o6pasopanus BAKAJIABPUAT
Hanpapaenne noarorosku 06.03.01 Buosxorust
IIpoduas I'eneTnka KUBOTHBIX
®opma obyuenns ogHan

Iens qucnunimne:: Iosnanue u3HYecKUX 3aKOHOMEPHOCTEH IPOLECCOB B KHUBOM opraHusme,
(bopMmupoBaHME TIpEACTABIIEHMM, MOHATHI, 3HAHHH O GyHIaMeHTANBHBIX 3aKOHAX KIacCHYEeCKOH W
COBPEMEHHOH GMO(H3MKM M HABBHIKOB NMPHMEHCHHA B NPO(ECCHOHANILHOMN NEATENHHOCTH (H3MIECKUX
METONOB M3MEPEHHI U HCCIIEA0BaHMIA.

Mecro ANCOHINAHL B y4e0HOM IIaHe: Hucupmnnuna 51.5.14.04 «Buodusuka» oTHOCHTCS K
monymo B1.B.14 «buonorus xnetkm» Ga3oBoii 4acTH y4eGHOro IUIaHa, AMCLMILUIMHA OCBAMBACTCI B 3
cemectpe. TpeGoBaHMe k pesynbTaTaM OCBOSHMS AMCLWMIUIMH: B DE3y/bTATE H3YYEHHS IMCLIMILTHHBL
¢opmupyrotca cneayromme komnerenun: OITK-2, OIK-6

OIIK-2 crnioco6GHOCTBIO HCHONB30BATh 3KONIOTHYECKYIO IPAMOTHOCTD M Ga30BEIE 3HAHHSA B 06IaCTH
$usnky, xumuH, Hayk 0 3emie U GHONOTMM B JH3HEHHBIX CHTYALSX; MPOTHO3HMPOBATh INMOCEACTBHAL
CBOEHi NPO(eCCHORATLHOM NEATENBHOCTH, HECTH OTBETCTBEHHOCTh 33 CBOH PELICHUS:

OIIK-2.1 mpuMeHseT NPUHLMIBL CTPYKTYpPHO-(YHKIMOHAIBHON OpraHu3aLyi IS M3ydeHHA
GHOIOrHYecKHX OGBEKTOR M OLIEHKH COCTOSHHUS JXHBBIX CHCTEM

OIIK-2.2 wucrmonk3yer (GU3MONOTHYECKHE, IIMTOIOTHYECKHE, Ouoxumuueckue, GHOPHIHUECKHE
METOMBI aHaIM3a 11 MOHMTOPHHIA H KOPPEKIMH Cpeasl OOUTAHHS HKUBBIX OOBEKTOB

OIIK-6 criocOGHOCTEIO IPHMEHATH COBPEMEHHEIE DKCTIEPHMEHTAILHBIE METOMBI pabothl ¢
GronoruyeckumMu 06BEKTAMHU B TONEBHIX H J1aGOPaTOPHEIX YCIOBHSX, HABBIKU paboThl ¢ COBpeMEHHOM
anmnapatypoi:

OIIK-6.1 HcnonesyeT B npogecCHOHANLHOM JEATEIBHOCTH OCHOBHEIE 3aKOHBI Gbu3MKH, XUMUH,
HayK 0 3eMJie U GHOJIOrUH

OIIK-6.2 IIpumeHAET METOABI MaTEMAaTHYECKOTO aHANH3a W MOJICTHPOBaHHUA, TEOPETHYECKHX M
IKCIIEPUMEHTANBHBIX HCCSAOBAHMIA

OIIK-6.3 cnocobeH mpuoGpeTaTh HOBHIE MaTeMaTHYECKHE H €CTECTBEHHOHAYYHBIC 3HAHHMA,
UCTIONB3Ys COBPEMEHHbIE 06pa3oBaTesbHbIe U MH)OPMAHOHHBIE TEXHONOTHH

KpaTtkoe conep:kanne qucuuMminabl: BpalarenbHoe ABIKEHNE B KUBBIX OPraHA3MAX, JEHCTBHE
BUOpalMii Ha >KMBHIC OPraHH3MBI, MEXAHHYECKHME CBOMCTBA GHONIOrMYECKMX TKaHel. Duamdeckue
CBOHCTBA KPOBH, 32aKOHOMEPHOCTH IBHKEHHSA KPOBH [10 COCY/IUCTOMH CHCTEME, CepILe KAK MeXaHHUecKas
CHCTEMa, METOZbI M3MEPEHHA NaBlieHHs KpoBd. KoneGanua H BOJHBI: OCHOBHBIE MEXAaHU3MBI M3TyYCHHS
3ByKa B XXHBOTHOM MMP€, BOCTIPHATHE 3BYKa, CIyXOBOH almnapar opraHusMma, 6uodusuka HHdpassyka u
YAbTpPasByKa, NPUMCHCHHE yNbTpasByka B BeTepHHapuu. TepMoaMHaMHKa GHOIOTHUECKHMX CHCTEM.
Ileproe Hauano TepmopMHaMuKH B GHOJNOTHH, TEIUIOBOH GanaHc HBOrO OpraHH3Ma, BTOPOE HAHANO
TEPMOAMHAMHKM B GHONIOrMH, 0COGEHHOCTH TePMOMHAMMKH OTKPHITEIX CHCTeM. JIeHCTBHE IOCTOSHHOTO
1 MEPEMEHHOTO 3TIEKTPHUCCKOrO TOKA Ha XKHMBOH OpraHusM, AeicTBHE NIOCTOAHHOrO MarHUTHOTO 10/ HA
OpPraHH3M MJICKONMTAIOMIMX, MeTO;Bl 3lekTporpaduu. BpallleHHe IIOCKOCTH — MONMAPH3ALHH.
IIpuveHeHUe MONAPU3OBAHHOTO CBeTa B GHONOTMYECKMX HCCIemoBaHMAX. CaxapuMerTpud. Brmsnue
TEIUIOBOTO M3JIy4YCHHA Ha >KHBOA opranusM. Honusupyromee uznydenue. Buonormueckoe neiicTaue
HOHH3MPYIOIKX u3ny4eHuil. Jlosumerpua. [IpuMeHeHHE H30TONMHOrO aHANM3A.

O6man TpyfoeMKoCTh AHCHAIUIAHDL: 2 3a4€THBIE AMHMLE (72 Yaca).
HroroBslii KOHTPOJIBL N0 JUCHHILIHHE: 3aYET.






