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1. OEJM 1 3AJAYU JUCTTUILINHBI
OcHOBHas 1eJb JUCIHIUIMHEI - (JOPMUAPOBaHUE Y CTYIEHTOB IPEICTABICHUA O BaXHEH-

IIMX (PU3MYECKHX IPOIeccax, MPOTEKAIOMMX B XXKMBBIX OpraHu3MaX, OCHOBHBIX IPHHIMIIAX M
TEOPETHYECKHX MOJIOXKEHUAX OuoGu3uKy, IPpHoOpeTeHHE CTYACHTaMH HaBHIKOB 6Mo(u3ndecko-
TO TOAX0/1a K SKCIIEPUMEHTATEHOMY HCCIICIOBAaHUIO OMOTIOTHUECKUX SBJICHHH K 3aKOHOMEPHO-

,HJIH JOCTHIKEHHUS ITIOCTARIICHHOH ENHU HEeoOXoaMMO PCIIUTD CIACAYIOIMHUE 3a4aIu:
- 061ﬂe06p330BaTCJII>HaH 3ajada 3aKIo4YacTcd B H3YUCHHH 3aKOHOB (bl/ISI/IKI/I HPpHUMCHU-

TEJILHO K OHMOJIOTHYEeCKEM O0BEKTaM,

- IpUKJIagHad 3aga4da 3aKjIro9acTCs B OBIAACHANA METOaMHA H&ﬁOp'dTOpHBIX I/ICCJIGIIOBaHHfl;
- CIICOHaJIbHad 3anavda COCTOUT B BBIpa6OTKe }’MeHI/Iﬁ 110 IPHMEHCHHUIO 3aKOHOB (I)I/ISI/IKI/I K

OHONOTHUECKHM 00LEKTAM.

2. IIEPEYEHD INTAHUPYEMBIX PE3VJIBTATOB OBYYEHMUS 110 JUCIIHU-
IVIMHE (MOJ1YJI10), COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YV/JIb-
TATAMH OCBOEHUS OBPA3OBATEJBHOI TIPOI'PAMMBI
B pesynpTaTe 0CBOCHUS AUCIUIIIMHGI 00y4aroIMuiica TOTOBUTCS K CIEAYIOIUM BHIAAM -

ATEIBHOCTH, B COOTBETCTBHH ¢ obOpasoBarensHeM craHaaproM ®I'OC BO 06.03.01 Buonorus,
npo¢uib 'eHeTHKA KUBOTHBIX.

OGJacTh NpodeccHOHANLHOM eATENHLHOCTH:

Tunsl 3aga4 npodecCHOHATBFHON AEATEIbHOCTH:

¢ HAYJHO-HCCIIEHOBATEbCKAS

® HAYJYHO-IIPOM3BOICTBCHHAS U IIPOEKTHAS

¢ OpraHKu3allMOHHO-YyIIpaBlIeHYeCKast

® [ieIarOTHYecKas

¢ HHGOPMAIHOHHO-OHOIOTYeCKAs

KomMmnereHnuu ody4aronierocs, fopMupyembie B pe3yJibTaTe 0CBOCHHS HCIUINIHHDI
W3yveHne QUCUMILUTAHEI JOJDKHO CHopMHUPOBATE CIEAYIOINE KOMIIETCHIIH:
A) oomenpodeccuonansubie komuereHun (OIIK):

OIIK-2 CoocoGeH MpUMEHATH NMPHHLHUIEBI CTPYKTYPHO-(QYHKIHOHAIBHOM OpraHH3aliH,
HCIIONE30BaTh (DU3MOJIOTHYECKHe, HUTONOTHYEeCKHe, OMOXMMHYecKue, OHO(H3NUYeCKHE
METOJLI aHAIK3A IS OLEHKH M KOPPEKIHM COCTOSHUSA JKUBBIX OOBEKTOB U MOHHTOPHHIA
cpensl uX oOUTaHHS:

OIIK-2.1 [TpuMeHsIeT MPHHIUIBI CTPYKTYPHO-(QYHKIIHOHAIFHOM OpraHU3aluy IJId H3yde-

HHA OMOJIOTHYECKHX OOBEKTOB H OIEHKH COCTOSHHS YXUBBIX CHCTEM;

OIIK-2.2 Hcnons3yeT GU3MOIOrHUecKHe, UTOIOTHIECK e, GroXuMudeckue, Gnodusmae-

CKHE METOIBI aHaJIn3a JIJIsi MOHUTOPHHIa H KOPPEKITHHN CPEIBL 0oOHMTaHMS XKUBEIX 00BEKTOB.

OIIK-6 CrmocofeH HCIONb30BaTh B PO)ECCHOHAIBHON AEATEIPHOCTH OCHOBHEIE 3aKOHBI
¢u3MKY, XUMHH, HayK o 3eMie H OHOJOTHH, NPHMEHATH METOALl MAaTeMATH4ECKOro
aQHaIM3a W MOMEIHPOBAHUS, TEOPETHYECKUX M OKCIEPHMEHTAIBHBIX HCCIICHAOBaHHMA,
IpHOOpeTaTh HOBEIE MaTeMaTHYecKUe H €CTECTBEHHOHAYYHBIC 3HAHUA, MCIONE3Ys
COBpeMeHHEBIe 06pa3oBaTeIbHEIE U HHGOPMAIMOHHBIE TEXHOIOTHH:

OIIK-6.1 Hcmomnb3yer B mpodecCHOHATBHON JesTENbHOCTH OCHOBHBIE 3aKOHBI (DH3HKH,

XHMHH, HayK 0 3eMJie ¥ OMosoruu;

OIIK-6.2 ITpuMmeHsieT METOABI MATEMAaTHYECKOr0 aHaIM3a U MONEIHPOBaHHS, TEOPETHYC-

CKHX H 3KCNCPUMCHTAIIBHBIX HCCHCIIOBaHI/Iﬁ;

OIIK-6.3 CnocobeH mpuoOpeTaTh HOBBIE MAaTeMaTH4eCKHE M €CTeCTBEHHOHAyYHEIC 3Ha-

HM$, HCIIONB3YS COBpeMeHHEIe 00pasoBaTebHble H HHPOPMANOHHEIE TEXHOJIOIHH.



3. MECTO AUCITUILINHBI B CTPYKTYPE OIIOIL

Jucrmmmaa B1.0.14.04 «Buodusuka» orHocurea K Monymo b1.5.14 «buonorus xmer-
Kku» Ga3oBo# wacTH yuyeOHoro mnasa (eIepalbHOr0 rOCYIapcTBEHHOro 06pa3oBaTENBHOTO
CTaHapTa BHICHIEro o6paszopanms mo creuansHoctd 06.03.01 Bronorns, npoduns I'eHernka
’KFBOTHEIX (YPOBEHE BBICIIET0 00pa3oBaHus 6aKaTaBpHAT).

JTuCIMILIMHEA OCBAHBAETCs B 3 ceMecTpe 2 Kypca Ha 09HOM 00yveHHH.

Jlnst m3yueHns Kypca «BrHodu3nku» B By3e CTYAEHT TOIDKECH 3HATH OCHOBEI alreOpEL, Teo-
METPHE H TPUTOHOMETPHUH, GHONOTHH, 3HATh QOPMYIHPOBKE OCHOBHBIX (YU3UICCKHX 3aKOHOB.
YMeTh IIPOM3BOIUTE MATEMATHYECKHE BEIKIAIKY [PH PEIICHHH QU3MIecKuX 3a/1a4d U GBITE KOM-
[ETEHTHHM B 00JaCTH YTEHMS H IOCTpOeHHs rpadukor Gpuszmdeckux nponeccos. [Ipenmectry-
JOIUMY TACIMIUIMHAMH, HA KOTOpHIX Gasupyercs «BHo®M3mKay, ABISIOTCS: MIKONBHBIA Kypc
(M3MKY, MaTeMaTHKX U GHONOrMH, BBICIAA MATEMATHKa, BEKTOPHAS anredpa.

«Brodusnka» sBIgeTca 6a30BBIM KypcoM M HO3BOJISET CTY[ACHTaM IONY9HMTb yriyOleH-
HbIE 3HAHUS OCHOBHBIX (PU3HMYECKUX SBICHHH, (yHIAMEHTAIbHBIX 3aKOHOB KIIaCCHYECKOH U CO-
BpeMeHHON (QU3UKH U GUODH3NKH, HABBIKH JUIA YCTISIIHOHA MPOpeCCHOHANBHON NeATENBHOCTA 1
IPOJOIDKEHHUS TPOQECCHOHANBHOr0 00pa3oBaHus B MArHCTPAType.

Jlncnumuvbaa iMeeT TOUKH IepecedeHus ¢ TAKAMY JUCIUIUIHHAME KaK:

1. OU3HONOTHA B 3TOJIOTHS XKUBOTHEIX,
2. AHaTOMHSA XHUBOTHBIX;

3. ITaTonoruyeckas HpU3HOIOTHS;

4, I'uruena >XMBOTHEIX.

4. OBBEM JUCIMILIMHBI “BUOPU3IUKA”

4.1. OBBEM JUCHUILIAHbI “bBHODPHU3NKA”
JJIS1 OUHOU ®OPMBI OB YUYEHHA

. Cemect
Bup yue6Ho# padoTnl Bceero yacos 3 P
AynauTopHbie 3aHATHS (BCCTO) 32 32
B ToMm aucne:
Jlek1yH, B TOM YHCJIe HHTCPAaKTHBHBIE
16 16

GbOpMEL
[paxtrueckue 3ansaTus (113) 16 16
CamocTosiTenibHast padoTa (Bcero) 40 40
Bua mpoMexyTo4HOM aTTecTanuu

. 3a4eT 3a4eT
(muddepenpOBaHHEII 3a4€T)
OO6mas TpPyA0EMKOCTh Jachl / 3a4eT-
HbIC €AUHHALIBI 7212 72/2
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6. IEPEYEHD YYEBHO-METOJIUYECKOI'O OBECIIEYEHUSI IUISI CAMOCTOSI-
TEJIbHOU PABOTBI OBYYAIOLIUXCA MO JUCITUTLIIMHE

6.1. Meroanieckue yKa3aHHA JUISl CAMOCTOATEIbHOM paGoThI

1. Jlemenxo, B.I'. Meaunusckas u 6uonorudeckas ¢pusuka. [Ipakrukym [DIexTpoHHELH
pecypc] : yuebnoe nocobue / B.I'. Jlemenxo, I'.K. Unpwua, HW. Uncaposa [u ap.]. — DneKTpow.
Jan. -— Muwunck : Hosoe 3mamme, 2013. — 334 . — Pexum Jnocty-
na: http://e.lanbook.com/books/element.php?pl1_id=64898 (nara o6pamenus 18.03.2026)

2. [Tnyraxun I'. A. buodmzuxa [SnexTpornsiit pecype] : ydeGHoe mocobdue / TlmyTaxun
[. A, Komaes A. I — Onexrpon. nan. — CIIG. : Jlaus, 2012. — 240 ¢. — Pexwum gocry-
na: http://e.lanbook.com/books/element.php?pll_id=4048 (nata o6pamenns 18.03.2026)

6.2. JInTepaTypa ISl CAMOCTOSITeILHOM padoThI
1. Bonbkenmrreitn, M.B. bruodusnka [DnexrpoHHbIil pecypcl: yuebHoe nocobue. — DIeKTpoH.
JaH. — CIIo.: Jlaus, 2012. — 596 c. — Pexum IOCTY~-
na: http://e.lanbook.com/books/element.php?pll_id=3898 (mara o6pamenus 18.03.2026)
2. Jlemenko, B.I'. MequnuacKas 1 6Guonorundeckas ¢usuka [dnekrponnsiit pecype]: / Jemenko
B.I'., Mnpnu I' K. — Bnextpon. nan. — Munck: Hosoe suanue, 2014, — 527 ¢. — Pexum pmo-
cryna: http://e.lanbook.com/books/element.php?pl1_id=69096 (nata oGpamenus 18.03.2026)
3. Pemusos, A.H. Meaununackasg u 6uonorndeckas pusuka [Texcr]: yaeOuux / Pemuszos A.H. —
4-e w31, ucnp. n nepepad. — 'DOTAP-Meaua — 2012, — 648 c.: mi.

7. IEPEYEHb OCHOBHOM H IOIIOJTHUTEJILHOMN JIUTEPATYPELL, HEOEXO-
JTUMOM JIJI1 OCBOEHHSI U CIIAILINHEI
a) OCHOBHAf JIMTEpaTypa:
1. Pemusos, A.H. Menununckas u Guonorudeckas ¢usuxa [Texcr]: yuebuux / PemuzoB
AH. — 4-e u3n., ucnip. u nepepab. — 'D0TAP-Memua — 2012. — 648 c.: un. ([{ata o6pare-
Hus 18.03.2026) )
2. Bonexenmreitn, M.B. buodusnka [Dnekrporusiii pecypc]: yuebnoe nocobue. — ek~
TpoH. ga#. —  CII6.: Jlams, 2012. — 596 <¢. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pl1_id=3898(Jlata obpamenus 18.03.2026)
3. [MTaxno, E.A. ®u3udeckue OCHOBBI IPHMEHEHUS JIa3epOB B MENHUIMHE [DIEKTpOHHEIH
pecypc]: yuebnoe nmocobue. — DnextpoH. gaH. — Cn6.: HIY UTMO (Canxr-TletepGyprekuii
HaIlMOHAIBHBIN MCCIIENOBATENbCKHN YHUBEPCHTET HH(GPOPMALIHOHHBIX TEXHOJIOIHH, MEXaHUKH U
OIITHKH), 2012. — 129 c. — Pexum JIOCTyIIa:
http://e.lanbook.com/books/element.php?pll_id=43814 (Jlara oGpamenus 18.03.2026)
4, Cpumes, I. M. KonpoxansHas MHKPOCKONHA W YILTPaMHKPOCKOIHS JKHBOH KIETKH
[OnexTponnsIii pecype]. — OnexTpoH. gan. — M.: ®usmariut, 2011. — 118 ¢. — PexxwM 10-
cryna: http://e.lanbook.com/books/element.php?pl1_id=5292 (Jlata o6pamenns 18.03.2026)
0) nomoJHMTe/ILHA JUTEPATYpA:
1. Tpodumosa T.H1. C6opHEK 337124 IO Kypey GH3UKY ¢ penreHHaME. Yueb. mocobue / Tpodu-
moBa T.W., [Tasnora 3.I'. — M.: Beicm. mx., 2008. — 591 c.
2. I'paboscxkuii P.M. Kypc ¢pusuxu: Yued. nocobue / I'pabosckmii P.U.. — CII6: JIAHD, 2007. —
608 c.

5. Bompkenmretin B.C. CHopHuk 3ana4 mo obmeMy Kypey ¢uzuku / Bonskenmreiin B.C. - Usz.
9-0e. — M., 1976. - 46 c. '

8. IEPEYEHB PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHHUKAIIMOHHOM
CETH <MHTEPHET» HEOBXOJAUMBIE JJIsI OCBOEHUA JUCIUILIAHBI
Jins MOATOTOBKM K IPAKTHYECKUM 3aHSTHSAM H BHIIOJHEHHS CAMOCTOSTENBEHOM paGoTsI
CTYZICHTBI MOTYT HCHIOJIB30BaTh cieaylomue IHTepHeT-pecypeh:
1. https://meduniver.com — Menununckuii uH(GOPMAHOHHEIN CalT.
2. Science - xypHa1 n3gaTenscTBa American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year



3. Annual Reviews - €XKCTOTHBIE Hay4YHEIE 0030pbI -
http://www.annualreviews.org/action/showJournals
4. http://www.nkj.ru/ - xxypaan «Hayka u XH3HbY» (OTKPHITBIH JOCTYII)
5. http://www.inauka.ru/ - HayYHO-TIOWYJsIpHas rasera «VI3BecTust HayKm» (OTKPBITHIM
noctym) http://www.science.rv/ - caiit «Hayka B Poccum» (OTKpBITBIA ,uoc*ryn)
JIeKTPOHHO-0HOIHOTEYHBIE CHCTEMBI:

9BbC «CIIBI'YBM»

1
2.  3OBbC «KoHCYILTaHT CTVICHTAY

3. CupaBouno-npasoBas cuctema «Koncyabraatlimocy

4. Vausepcuterckas undopmarmonnas cucrema «POCCHS»
5. TNonnorexcroBad 6aza nanasix POLPRED.COM
6

7

8

9.

Havunas snexrponnas 6ubnuoreka ELIBRARY.RU
Poccuiickast savanas CeTh
DnexTpoHHo-OnOMmoTeuHas cucteMa 101ib

Baza jlagEBIX MEXIYHAPOIHEIX MH/IEKCOB HayyHOTo nuTHpoBanus Web of Science
10. ITonmoTeKkcTOBas MEXTUCHUILIMHApHAS 0a3a AAHHBIX IO CEJIBLCKOXO3SHCTBEHHBIM H
sKONormyeckuM HaykaM ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
11. DaexTpoHHEIE KHUTH K3/aTeIbCcTBa «IIpocnext Hayxm»
http://prospektnauki.ru/ebooks/

12. Komnexkuusa «Cenpckoe xoagiicTBo. Berepmuapus» wu3parenscTBa  «KBampo»
http://www.iprbookshop.ru/586.html

9. METOJUYECKUE YKA3AHUA JJIA OBYYAIOIIIXCSI IO OCBOEHMUIO JUC-
NMUITJINHBI

MeToaHYECKIE PEKOMEHIAIUY AT CTYAEHTOB — 3TO KOMIUIEKC PEKOMEHAANMI H paspsc-

HeHui, MO3BONMIOMMUX CTy/CHTY ONTHMAIBHBIM 06Pa3oM OpraHM30BaTh IIPOLECC H3yYeHHs 1aH-
HOI TUCIUTIIHHEIL.

CoJjepxanue METOJUYECKAX PEKOMEHIAlM, KaK IPaBUJIO, MOXKET BKIIIOYATh CICAYIOINYIO HH-

(hopMaIHIo.

« CoBeTHl 10 IUIAHMPOBAHKIO ¥ OPTaHU3AIMK BPEMEHH, HEOOXOAMMOro Ha H3y9IEHHUE JIUC-

muIuMHEEL, ONHCcaHye MOCie0BaTeIbHOCTH ACHCTBAN CTyEHTA, HIIH «CLICHApHH H3y1e-

HHSL JMCIUILIHHED.

VTpeHHee BpeMs ABIACTCH CaMBIM IUIOZOTBOPHBIM JUIA y4eGHOM paGothl (¢ 8 nol4 4a-
coB), 3aTeM nocneobenennoe Bpems (c16 mo 19 wacos) m BeuepHee Bpema (¢ 20 g0 23 gacos).
Camplit TpyIHBIH MaTepya peKOMEHAYETCS K H3YYECHHIO B Ha4alle KaXKA0ro BpEMEHHOTO HHTEp-
Bana nocne oTAbXa. Yepes 1.5 gaca paGotsr Heo6xomuM nepepsis (10-15 MunyT), gepes 4 1aca
paGoThl MepepsIB JODKEH COCTaBiATh 1 dac. YacThio HayduHOH OpraHu3aMH TpyJa ABJACTCS
OBJIA/IEHAE TEXHUKOH YMCTBEHHOTO TPy/a. B HOpME CTy/IEHT ODKEH YAENATh YIEHHIO 0Komo 10
4acoB B JIeHb (6 9acoB B By3e, 4 yaca — JoMa).

e PexoMeHAIMH 0 paboTe HaJ JTEKIHOHHBIM MATEPHAIIOM

[Ipu mOATOTOBKE K JEKIUH CTYJACHTY PEKOMEHIYETCS:

1) mpocMOTpeTh 3aluCH MpPEeNIIecTBYIONIEH JIEKIMK ¥ BOCCTAHOBHTHL B IIaMATH paHEe
HU3YYCHHBIM MaTepHall,

2) HONIe3HO MPOCMOTPETE M NPEACTOSIMA MaTepra OyayLel TeKuuy,

3) ecnm 3a7aHa caMOCTOsTeNbHAs MPopaboTKa OTAENBHEIX ()ParMEHTOB TEMBI MPOLLIOH
JEKIHH, TO €€ HAJO BBITIOIHUTE HE OTKIIA/bIBad;

4) ICUXOJIOTHYECKH HACTPOUTEHCH Ha JIEKIHIO.

Ora pabora BKIIOYAET ABA OCHOBHBIX 3Tala: KOHCIIEKTHPOBAHHE JIEKIHH U MOCICHYIO-
1y paGoTy HaJ| JIEKIMOHHEIM MaTEPHAJIOM. :



[Tox KOHCHEKTHPOBAHKUEM IIOAPA3yMEBAIOT COCTAaBICHHE KOHCIIEKTa, T.€. KPaTKOro MuCh-
MEHHOTO H3JIONKEHHS COAEPKaHUs 9ero-mubo (YCTHOrO BRICTYIICHMS — PEUH, JICKIHUH, A0oKIana
¥ T.II. HIIH TMCHMEHHOTO HCTOUHUKA — HOKYMEHTA, CTaThH, KHMTH H T.IL.).

MeTtoauka paGOTHI IIpH KOHCHEKTAPOBAHUH YCTHBIX BLICTYIUICHA# 3HAYHTEIBHO OTIHYA-
eTcsl OT METOAUKH pabOoTEI IPH KOHCIICKTHPOBAHUH MHCHMEHHBIX HCTOYHHUKOB.

KoHcrexTupys OUCBMEHHBIE MCTOYHHMKH, CTYIEHT HMMEET BO3MOXHOCTh HEOMHOKPATHO
IPOYUTATH HYXKHEIA OTPHIBOK TEKCTa, IOPa3MBICIUTE Hall HUM, BBIICTHTE OCHOBHEIC MBICIH aB-
TOpa, KpaTKo chOpMyIMpPOBATh UX, a 3aTeM 3anmucarh. IIpu HeoGX0AMMOCTH OH MOXET OTMETHTE
W CBOE OTHOIIEHHE K 3TOi Touke 3peHus. Ciymas jxe JIEKIHIO, CTyJEHT GOIbINYIO JYacTh KOM-
IIeKca yKa3aHHBIX BBINIE paloT JOJDKEH OTKJIAABIBATh Ha APYroe BpeMs, CTPeMACH HCIONb30-
BaTh KaXIYI0 MEHYTY Ha 3aIlMCh JICKIHH, 2 HE Ha €€ OCMBICIICHUE — JUIS 9TOTO YXKE€ HE OCTaeTCs
BpeMeHH. [103ToMy IIpH KOHCIEKTHPOBAHUH JIEKITHHM PEKOMEHAYETCsS Ha KaXIOoH CTpaHMIE OT-
NEeNSTh NOMA TS MIOCIEAYIOIUX 3amicelt B TONOJIHEHAE K KOHCIIEKTY.

3amucas JEKIMIO WM COCTABHB €€ KOHCIIEKT, He CIeAyeT OCTAaB/IATh paboTy HaJl JIEKIH-
OHHBIM MaTEpHAIIOM IO Hayaia ITOAroTOBKH K 3a4eTy. Hy)XHO mpozaenaTs Kak MOXKHO PaHbIIE Ty
paboTy, KoTopas COIPOBOXNAET KOHCIEKTUPOBaHME NMUCHMEHHBIX HCTOYHHKOB H KOTOPYIO HE
yIa70Ch CIETaTh BO BPEMS 3AlIACH JIEKIUH, - TIPOYECTh CBOM 3alMCH, Pacii(poBaB OTAEIbHEIE
COKpAIIEHHs, IPOAHATH3NPOBATH TEKCT, YCTAHOBUTH JIOTMIECKHE CBA3H MEXY €ro JJIEMEHTaMH,
B pafic CNy4yaeB MOKa3aTh MX Ipadudecku, BEIIECIUTD TIIABHBIC MBICIH, OTMETHTh BONPOCHL, Tpe-
GyromIue NOMONHUTENFHOM 06pab0TKH, B YaCTHOCTH, KOHCYJIBTAI[MHA IPEIIOaBaTE L.

IIpu paGoTe Ha/ TEKCTOM JIEKIMH CTYAEHTY HEO6X0maMo oGpaTiTh 0co60e BHEMAHHE Ha
npo6IeMHEIE BOIPOCH], OCTABICHHBIE IPEOJaBaTeNieM IPH YTEHHHM JICKIMH, a TaKkKe Ha ero
3aJIaHKs W PEeKOMEH Al H.

s Kakio# JIEKIMH, PAKTHYECKOT0 3aHATHs ¥ TaboparopHod paboTE! IPUBOAATCS HO-
Mep, Tema, [epeYeHb PacCMaTpHBAEMBIX BOTIPOCOB, 00BEM B JacaX M CCBHUIKM HAa PEKOMEHIye-
MYIO JTepaTypy. JIIT 3aHATHH, IPOBOAMMBIX B MHTEPAKTHBHEIX GopMax, JOJDKHA YKa3hIBAThHCA
X OpraHH3aNHOHHAM GOpMa: KOMILIOTEpHAs CHMYIIALAA, NENOBas WM poJeBas Hrpa, pasoop
KOHKPETHOM CHTYaLluH U T.J.

» PexoMeHaaIuu o IOATOTOBKE K MIPAKTHICCKAM 3aHATHSIM.

IIpakTHuecKne (CEMAHAPCKUE) 3aHATHS COCTARIAIOT BAXHYIO 9aCTh HPOdecCHOHATBHOH
IOATOTOBKH CTYHeHTOB. OCHOBHAS LENb NPOBENECHHUS IPAKTHYECKHX (CEMUHAPCKHX) 3aHATHH -
hOpMEpOBaHHE Y CTYACHTOB AHATMTHYECKOTO, TBOPYECKOTO MEIIUIEHHs IyTeM IPHOOPETCHHS
TPaKTHYECKUX HABBIKOB. Tak ke IpakTHYeCKHe 3aHATHA MPOBOAATCA C IEIBIO yruy6néHus u
3aKpeILIeHNs 3HAHWH, MOJyJeHHEIX Ha JIEKUWIX H B IIPOIECCE CAMOCTOATENBHOM paboTHl Hall
HOPMATHBHEIMH JIOKYMEHTAMH, y4eOHON M HaydHOR nmTeparypoil. IIpu MoaroToske K MpaKTH-
YECKOMY 3aHATHIO JUIA CTY/IEHTOB HeOOXOAMMO H3YUMTh MM TIOBTOPHTH TEOPETHYECKMH MaTe-
pHa o 3a7aHHOMi TEME.

ITpy MOATOTOBKE K MPAKTHIECKOMY 3aHATHIO CTY/EHTY PEKOMEH/TYETCA IPUACPIKABATECS
CJIEAYIONIETO AITOPHTMA:

1) 03HAKOMHTBCS C TIIAHOM IPEACTOSAIIETO 3aHATH;

2) mpopaboTaTh IUTEpaTypHbIE HCTOYHMKH, KOTOPBIE GBUIM PEKOMEHJOBAHEI M O3HAKO-
MHUTHCS ¢ BBOJHBIMH 3aMeqYaHHUAMHU K COOTBETCTBYIOIINM pasziciiaMm.

MeToaMuecKie yKa3aHHd K [PaKTHYeCKMM (CEMHHApPCKMM) 3aHATHSM IO IMCIHUILIHHE
Hapaxy ¢ paGodeii mporpaMmoi u rpadukoM yd4eGHOro mporiecca OTHOCATCS K METOAMYCCKEM
JOKYMEHTAM, OTPEIENIONMM YPOBEH) OPraHH3alliK U Ka4ecTBa 06pa3oBaTeIbHOTO IpoLecca.

CozepkaHue IpakTHYECKUX (CEMHHAPCKHX) 3aHATHH dukcupyeTcs B pabounx y9eOHBIX
IporpamMMmax JUCIMIUIMH B pasfenax «llepedeHs TeM NpakKTHICCKHX (CeMUHAPCKUX) 3aHATHI».

Baueiimeit cocrapnsomeil mo6oil (GOPMBI IPAKTHUECKHX 3aHATHM SABJIAIOTCH 3aJaHHS.
OcHOBa B 3aJaHHH - IpHMep, KOTOpEI pa3dupaercs ¢ MO3HIMEA TEOPHH, Pa3BUTOH B JICKIIHH.
Kax mpaBmio, OCHOBHOE BHUMaHHe yAensercs GOPMUPOBAHAIO KOHKPETHBIX YMEHUH, HABBIKOB,
4TO ¥ ONpEefeNseT COepKaHue NeATeIBHOCTH CTYJeHTOB - PElIEHHe 3a/a4, 1abopaTopHEIEe pa-
GOTHI, YTOUHCHHE KAaTETOpHH M IMOHATHH HAyKH, SBILAIOMAXCS MIPEAIIOCHUIKON NPaBHIIBHOTO
MBIIUICHNUS U pEYH.



IIpaxTiueckue (ceMUHAPCKHUE) 3aHATHS BBHIIOIHAIOT CIEIYIOIIME 3a1a4H:

- CTUMYNIHPYIOT PETyJIpHOE H3Y4UCHUE PEKOMEHAYEMOM IHMTepaTyphbl, a TakXe BHHMa-
TENBHOE OTHOIHCHUE K JICKIIMOHHOMY KYpPCY;

- 3aKpeIUISIOT 3HAHWS, IONyYeHHBIE B IIPOIecce JEKIMOHHOrO oOydeHHs W caMOCTOs-
TENbHON pabOTEI HAJl TUTEPATYPO;

- pacIUpsIOT 00BEM NMPo(heCCHOHATHHO 3HAYNMbBIX 3HAHHH, YMCHMI, HABBIKOB;

- TI03BOJBIIOT IPOBEPUTD IIPABMIIBHOCTE PaHee NOTYYSHHBIX 3HAHUM;

- IPHBUBAIOT HABBIKKA CAMOCTOATENIbHOTO MBIIUICHHS, YCTHOTO BEICTYIIIICHHS,

- CIOCOOCTBYIOT CBOOOTHOMY ONEPHPOBAHUIO TEPMUHOIOIHCH;

- IPEIOCTABIIAIOT MPENOAABATENIO BO3MOXHOCTh CUCTEMAaTH4YeCKH KOHTPOJIHPOBATh ypo-
BEHb CaMOCTOSATENBHOM pabOThI CTYIEHTOB.

Mertoauyeckre yKa3aHHMS K IPaKTAYECKAM (CEMHHAPCKHM M J1a0OpaTOPHEIX) 3aHATHAM
[0 IWCIMIUIMHE MOJDKHBI OBITH OpPHUEHTHPOBAHBI HA COBPEMEHHBIE YCIIOBHMs XO3AHCTBOBaHMS,
JeHCTBYIOIHE HOPMAaTUBHEIE JOKYMEHTHI, [IEpelOBEIC TEXHOJIOIMH, HA MTOCIECIHHE NOCTHKECHHS
HAYKH, TEXHHUKH ¥ IPAKTHKA, HA COBPEMEHHBIC MPEJICTABICHNA O TCX WX WHBIX SABJICHUIX, H3Y-
4acMOM NEHCTBUTENIBHOCTH.

[MpaxkTudeckue (MaGopaTopHEIe pabOTHI) COCTABIAIOT BAXKHYIO YacTh NpodecCHoHaNbHOM
TIOJrOTOBKK CTYJeHTOB. OHY HampaBiieHbl Ha SKCIIEPUMEHTANBHOE MOATBEPKIECHAE TEOPETHYE-
CKHX TOJIOXEHHH 1 (opMHpOBaHHE YIEOHBIX U NpodeccHoHaTbHBIX MPAKTUIECKHX YMEHHH.

BrimonHenune cTyeHTaMu 1ab0paToOpHO-IIPaKTHUECKUX paboT HAIPaBIIEHO Ha!

- 00061IeHKe, CHCTEMaTH3aIHIO, YINIyOIeHHe, 3aKpellIeHHe OIyYeHHBIX TEOPETHYECKUX
3HAHMH 10 KOHKPETHEIM TeMaM JUCIHILINH;

- hopMEpoOBaHUE HEOOXOTUMEIX TPOGECCHOHATLHBIX YMEHHUH U HABBIKOB;

JIHCIMITIMHBL, IO KOTOPHIM ITaHAPYIOTCS JTabopaTopHble paboTH U UX 00BEMEL, olIpelie-
IAI0TCH paboduMy y4eOHBIMHE IITaHAMH.

MeToauyecKe YKa3aHHUA [0 MPOBEIEHUIO IPaKTHIeCKUX (1abopaTopHBIX paboT) pa:zpa—
GaTEIBAIOTCH Ha CPOK JieiicTBUA pabodei yueGHOH MporpaMMBl ¥ BKIIIOYAKOT:

- 3ar7aBUe, B KOTOPOM YKaswIBaeTcs BHM pabOTHI (1abopaTopHas), ee MOpSAAKOBBIH HO-
Mep, 00beM B yacax U HaMEHOBAHHUE;

- nensb paboTer;

- IpeaMET U cojiepKaHue paboThI;

- 000pyIOBaHME, TEXHUYIECKHE CPEACTBA, HHCTPYMEHT;

- IOPAIOK (TIOCIIEAOBATEIHHOCTD) BHIOJIHEHUS pabOTHI;

- IpaBUJIa TEXHUKK 0€30MacHOCTH M OXpaHBI TpyJa Mo JaHHOH paboTe (Mo HEOOXOAUMO-
CTH); ’

- o6mue mpaemiIa kK opopmireHHI0 paboTHI; '

- KOHTPOJIbHBIE BOIIPOCHI;

- 3aJIaHus;

- CIIACOK JIATEPATYPHI (110 HEOOXOMMOCTH).

 Pa3pgcHeHHS MO TOBOAY PabOTHI ¢ KOHTPOJIBGHO-TECTOBEIMH MaTEpHalaMH IO KypCy,
PEKOMEHAIMH 110 BEITOTHEHUIO JOMAIHHX 3aJaHKH.

TecTupoBanue - 3TO MPOBEPKA, KOTOpas MO3BOJSLET, BHITOJHUB CIENUANBHO MOA00paH-
HEIM HAOOpP TECTOB, OIPEAEIHUThH: COOTBETCTBYET JIM PEAIBLHO MONYyYSHHBIH pe3ynbTaT OXHAae-
MOMY YCBOEHHIO MporpaMmbl. TecT — 3TO BBINOJIHEHHE ONpPEACHCHHEIX YCIOBHH M JICHCTBUH,
HeoOXOMUMEIX AJIsI IPOBepKH paboTrl TecTUpyemoit hyHKnuK wmm e€ yacta. Ha xaxerii BOMpPOC
TI0 IUCIMIUTHHE HEOOXOQMMO IIPaBUIBHO OTBETHTH, BEIOPAB OJMH BapHaHT.

10. BOCIIUTATEJIbHAS PABOTA
B pamkax peamuzanMy JUCHMIUIHHBI IIPOBOAUTCA BOcOMTaTeNbHasd paboTa Iyid
¢dbopMHpOBaHKS COBPEMEHHOTO HAyYHOTO MMpPOBO33DEHMS M CHCTEMBI 0a30BBIX II€HHOCTEH,
(bOpMUPOBAHHS ¥ PA3BUTHS JyXOBHO-HPaBCTBEHHBIX, [PAXKIAHCKO-NIATPHOTHYECKUX IIEHHOCTEH,
CHCTEMEI 3CTETHYECKHUX M 3THUECKHUX 3HAHMI M IIEHHOCTEH, YCTAHOBOK TOJIEPAHTHOTO CO3HAHHUS
B ofmecTBe, (OpMUPOBAHUA Yy CTYICHTOB MOTPEOHOCTH K TpPyAy KakK NEPBOH KM3HEHHOH
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HeoOXOUMOCTH, BBICHICH IEHHOCTH M TJaBHOMY cHOco0y JOCTHDKEHHS JXKU3HEHHOIO YCICXa,
TS OCO3HAHMS COLMANBHOM 3HAYMMOCTH CBOei Gy nymeli mpopeccuu.

11. MIEPEYEHHL UHO®OPMAITUOHHBIX TEXHOJOT Ui, NCIIOJIb3YEMBIX ITPU
OCYUIECTBJIEHHHA OBPA3OBATEJIBHOT'O ITPOIECCA

B yueGHOM mporiecce N0 JUCHUILIMHE IPeAyCMOTPEHO HCIIONB30BAHUE HHPOPMaNHOHHBIX
TEXHOJIOTHIH:

v BEJICHYE TIPAKTHYECKHUX 3aHATHH C HCIIOIb30BAHHEM MYIbTHME/HA;

v MHTepAKTUBHBIE TEXHOJOTHM (IIPOBEJEHHE NUATOrOB, KOJUIEKTHBHOE OGCYy:KISHHE pas-
JIMYHBIX TIOAXOZOB K PEIICHMIO TOM WM HHOH ydebHO-TIpodeccHOHaNbHOM 3a1a4n);

v B3aUMOIcHCTBHE ¢ 00yJarOIMMIICS IIOCPEICTBOM DIEKTPOHHOM TOYTHI;

v coBMecTHas pabora B DIEKTpOHHOH HMHDOPMAIHOHHO-00pa3oBaTeNbHOR —Cpeae

CII6GI'YBM: https://spbguvm.ru/academy/eios/

11.1. TexHoJOrHM HCKYCCTBEHHOI0 HHTEJICKTA

JInsi MOATOTOBKH K TIPAKTHYECKMM 3aHSTHAM H BBHIIOJHEHHS CaMOCTOSTENBHOH paGoTHI
CTYEHTBI MOT'YT HCIIOJIE30BaTh HCKYyCCTBEHHBIA HHTEIUICKT.

VICKyCCTBEHHBIM WHTEJUIEKT — KOMIUIEKC TEXHONOTMYECKMX PEIUCHHH, MO3BOIIOMMHA
MMHTHPOBaTh KOTHUTHBHEIE (yHKIMH JenoBeKa (BKIOUas caMoO0yIeH)e ¥ OMCK PeICHUH 6e3
3apaHee 33[JaHHOTO AITOPHTMA) M MOJy4aTh HPH BHIIOIHCHHM KOHKPETHBIX 33/1a4 pe3yNbTaThl,
CONOCTAaBMMEIE, KAK MMHHMYM, C pe3yJbTaTaMH HHTEIICKTYalbHOW AEATENBHOCTH 4YEJIOBEKA.
KOMIJIEKC  TEXHONOTHYECKMX  pellieHmii  BKmoyaeT B ceba  uHQOpManuoHHo-
KOMMYHHKAIMOHHYIO HH(PPACTPYKTYpY, IPOrpaMMHOe 00ecTieyeHue (B TOM HCIIC METOIbI Ma-
IMHEOTO 0Gy4eHus), IPOLECCH U CEpBHCH 10 06paboTKe JaHHBIX M NMOMCKY peleHuit (Ykas
IIpesnnenTa Poccuitckoit @enepauuu ot 10 oxtabps 2019 1. Ne 490 «O pasBuTHH HCKYCCTBEH-
HoTo MHTeJIeKTa B Poccuiickoit @enepanun»).

JlaHHEI MOy b HamesleH Ha GOpMHpOBaHHE KOMIETEHIMH B Cepe HCKYCCTBEHHOrO MH-
TeJUIEKTa, TO3BOJIIONMX BEITYCKHHKAM MCIIONH30BaTh M pa3pabaTeiBaTh OTACIBHEIC MCTOMBI K
TEXHOJOTHH ¢ Y4ACTHEM MCKYCCTBEHHOTO HHTEIUIEKTa, 100 BlajeTh METOJOIOrHYCCKHMH ac-
HEeKTaM¥ UCTIONIB30BaHMs M pa3spaboTKU METOJO0B M TEXHOJIOTHHA C HCIIOJIb30BAHHEM HCKYCCTBEH-
HOTO MHTEJUIEKTA M YCIEIIHO IPUMEHATE HX B CBOEH JEATeNbHOCTH, BIAJIETh BCEMH KOMIIETEH-
[MSIMH, CBAI3aHHBIME C PYKOBOACTBOM KOMIUIEKCHBEIMH PEIIEHUAMH IO HCIIONL30BAHMIO U pa3pa-
GOTKe CHCTEM HCKYCCTBEHHOTO MHTEILIEKTA, B TAKkKe 00NafaTh Kpamupukanue B chepe ympas-
JICHHS TPOEKTAMH M PYKOBOACTBOM KOJIIEKTHBOM pa3pabOTUMKOB.

IlpH 5TOM B 9acTH HCTIONE30BAHMUS CHCTEM HCKYCCTBEHHOTO HHTEILIEKTa 00pasoBaTe/bHAas
nporpaMma J0JDKHA ofecreunBaTh (HOPMHpOBaHHE KOMICTCHIWH 110 PCINCHHIO TakKUX 3a1ad,
KaK IUIAaHAPOBAHKE, IIPOTHO3HPOBAHKE M IIPUHATHE PEIICHUH, ABTOMATH3ANMSA PYTHHHEIX [POU3-
BOJICTBEHHBIX ONEpAIMii, HCTIONB30BaHKEe ABTOHOMHOTO MHTEILIEKTYAlBHOrO OOOpYNOBAHMA H
POGOTOTEXHHUECKHX KOMIUIEKCOB, MHTE/IIEKTYaNbHEIX CHCTEM YIPABICHUS JIOTUCTHKOH, MOBBI-
JITeHHe 6E30IIaCHOCTH COTPY/HHKOB IIPH BBIIONHECHHH IPOM3BOACTBEHHBIX U GH3HEC-TPOLIECCOB,
TIOBHIIIEHHE JOSIBHOCTH U YAORJIETBOPEHHOCTH OTpeGHTENeH, ONTUMU3AIHUS HpoLecca moa6o-
pa i 06GydeHHs KapoB HA OCHOBE IPMMCHEHHS METOJIOB MAIIMHHOTO 00y4eHHs, HEHPOCETEBBIX
MoJeNieii H METOZ0B, CKBO3HBIX IU(POBHIX CYOTEXHOIOTHH MCKYCCTBCHHOIO HHTEILIEKTA B JIP.

B wactr pa3pabOTKH CHCTEM MCKYCCTBEHHOTO MHTENNEKTa 0OpasoBarelbHasd IporpaMma
JOMKHA 06eceunBaTh (HJOPMHPOBAHHE KOMIIETCHIMH B 001acTaX pa3paloTKu U IporpaMMHOM
peanu3alyy ANrOPHTMOB; MCCIEA0BAaHNH ANTOPUTMOB M MATEMATHIECKUX METOMOB; pa3paboTKu
IIPOTPAMMHEIX M TEXHOJOTUYECKUX DEIleHki; METONIOB U TEXHONOTHi cO0pa, XpaHEHHS 1 obpa-
6OTKH IaHHBIX; pa3pabOTKH CHELHATM3UPOBAHHOTO AlMapaTHOro 0becredeHHs; MOArOTOBKH
KBAMMUIMPOBAHHEIX KaJpoB B 00IaCTH HCKYCCTBEHHOrO MHTEIIEKTA HA OCHOBE METOJIOB Ma-
IIMHHOTO OBYUEHNs, HEHpOCeTeBBIX MOJIEell B METOZIOB, CKBO3HBIX LU(POBBIX CyOTeXHONIOTHiA
HCKYCCTBEHHOIO HHTEIUIEKTA U JIP.

TeXHOTOTHH MCKYCCTBEHHOTO HHTEJUIEKTa HCIIONB3YIOTCS Ha 3Talle U3JIOKEHHA HOBOIO
CONEpAHMA 10 TEME U €ro 3aKpeIUIeHNs Yepe3 CHCTeMY IPOOIEMHBIX BOIPOCOB IO TeMe, 110~
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IOJIHUTENBHBIX YTOYHSMIONMX NpPOBIEMHBIX BOIPOCOB H BEINONHEHHME NPOCIEMHBIX 3aJaHHH.
JIOHOMHATENLHBIM METOMMYESCKUM ITOJX0/I0M SBIIAETCS MCIIONB30BAHUE MOJEIIU «TIEPEBEPHYTOC
06ydYeHHe», KOTJa yUANIHecs CaMOCTOATENbHO H3y4aloT TEOpEeTUYEeCKUi MaTepHal JoMa, a Ha
YpOKe HEPEXOMAT K ero obcyxIeHuIo B popMare GpoHTAIBHOMH Gecebl M 3aKPEIUICHHIO 9EPe3
pelleHue 3a1a4 B MEKporpynmnax (o 4-8 genosek).

IIpn opraEM3alMy 3aBATHH MOIYIb «MCKYCCTBEHHbIH HHTEIIEKT» JOJDKEH OBITh BKIIOYCH
B KaX0€ IIPAKTHYECKOE 3aHATHE, YTO 3HAYMTENHHO IMOBBHICHT HX 3¢ dexTrBHOCTD, OCOOSHHO B
YacTH 0OCYXIEHHs y4eGHOro MaTepraa, CaMOCTOATENPHO OCBOEHHOTO 00YJaArOIMMCS JIoMa C
IIOMOMIBIO MHTEPHET pecypcoB. PekoMenayeTcs, 4ToObl B OOCY)KACHUH HPHHSIA y4acTHE BCE
oOyyarornuecs.

[epeueHb pecypcOB C CETH HHTEPHET:

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

2. Baenenue B MAaIlIHHHOE obyueHmne oT
https://stepik.org/course/4852/promo

3. Crenpanu3atiusg Mammesoe ofyueHne U aHaIU3 JAHHBIX 0T « MOCKOBCKHIA (l)usnKOTex-
HUYeCKHi HHCTHTYT» https://ru.coursera.org/specializations/machine-learning-dataanalysis
4. TInardopma s IpoBeeHMs copeBHOBaHMIA 1o Data Science https://www.kaggle.com

«Bioinformatic Institute»

11.2. IIporpaMMHOe obecniedenne
Ilepeuens JUIEH3HOHHOTO H ¢BOGOJHO PACHPOCTPAHAEMOr0 MPOrPaAMMHOI0 oﬁecneqe}ma,
B TOM 4YMCJI€ 0TeUECTBCHHOr0 IPOH3BOACTBA

No HazpaHnne pexoMeHYEMBIX IO pa3jejiaM U Te- Jlunensus
1/ | MaM IporpamMMbl TEXHHYECKHX ¥ KOMIIBIOTEP-
HBIX CPe/ICTB O0yYeHHS
1 | MS Power Point 67580828
2 | Libre Office cBoboanoe 10
3 | OC Anbt Obpa3zoBanue 8 AAQ.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cuctema KorcynsranT [Lmroc 503/KJI
7 | Android OC cBoboxroe [10

12. MATEPUAJIBHO-TEXHUYECKASI BA3A, HEOBXOJAUMAS I OCYIIECTB-
JIEHUSI OBPA30OBATEJIBHOI'O ITIPOIECCA 11O JUCIUILJINHE

HanmenoBanne | HanmeHnopanue cuenuaib- | OCHANMEHHOCTH CHEIUAJLHBIX MOMEIe-
JAMCITMILTHHB] HBIX OMeIEHHii H moMelne- | HHH U MOMEMEeHHH I CAMOCTOATE b~

(Monyns), HHil J)IA cAaMOCTOATENBLHOM Hoii paGoThI

NIPAKTHK B CO- paboThI

OTBETCTBHH C

y4eOHBIM ILJIA-

HOM

buoduzuxa 103 (196084, r. Cankr- | Cneyuanusuposannas mebeab.  HApTHL,

[Metep6ypr, yin. YepHHUroBCKad,
JoM 5) VYueOHas ayAauTOpHd
JUIL TIPOBENICHHUS 3aHATHH ce-
MHHAPCKOTO THIA, TPYIIIOBEIX
H MHIUBHAYaIbHBEIX KOHCYIb-
Talyi, TEKYIero KOHTPOIA U
IIPOMEXKYTOUHOM aTTeCcTalluu

CTynbA, TabypeThi, yuyeOHas JOCKa, MYJb-
THMeIUitHOEe 000pyI0OBaHME.

JlabopamopHoe obopyoosanue u
yuebnvie mamepuanvt. PpPe(paKTOMETPHL,
HONAPHAMETPHI, JTa3ephl, KAJOPHMETPEL, Jia-
GOpaTOpHbIE CTOJBI H BUHTOBEIE TalypeTH,
[BeTHBle W HeHTpasbHBIE  CTEKIa-
GuUIBTPHI, INTAHTEHIMPKYNH, MHKPOMET-
PEI, IUIAKATHI IO Pa3fenaM aHaTOMHH.

104 (196084, r. Caskr-
IletepOypr, yn. YepHUronckasd,

Creyuanuzuposannas mebeny:  TapTHL,
CTyJbs, TAOypeThl, yueOHas NOCKa, Mylb-
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JoMm 5) VYdebuasg ayauropus
JUIsL TIPOBEICHMS 3aHATHH ce-
MMHAapCKOr'o THIIA, IPYNIOBBIX
U MHAVBUAYAIBHBIX KOHCYIb-
TalMHi, TEKYIUETO KOHTPOJIA H
IIPOMEXYTOUYHOH aTTeCTalliy

THMeIUiHOe 000pyIOBaHHE. o]
Jlabopamopuoe obopyoosanue u yuebHvie
mamepuanvl. pedpakTOMeTpE], TONAPHU-
METPEL, Ja3ephl, KaJopuMeTphl, abopa-
TOpHBIE CTOJEI WM BHUHTOBBIE TaOypeTsl,
IBeTHbIE W  HEHTpalBHEIE  CTEKIa-
(UIBTPBI, IITAHTCHIWMPKYIH, MHKPOMET-
PBL, IUTAKATHI IO pa3jiesiaM aHaTOMHUH.

105 (196084, r. CaHkT-
Ilerep6ypr, yn. YepHurosckas,
JoM 5) VYucOHas ayauTopus
IUTA TIPOBEICHUS 3aHATHH Ce-
MMHApCKOTO THIIA, TPYIIIOBBIX
H WHJUBHAYAIGHBIX KOHCYJIb-
Talui, TEKyIIero KOHTPOJIA H
IIPOMEXYTOYHOM aTTeCTalluu

Cneyuanusupogannas mebenv:  TAPTHL,
cTynbsi, TabypeTsl, yueOHas IOCKa, MYIlb-
THMeIuTHOEe 000pyHOBaHUE.
Jlab6opamoproe ob6opydosanue u yuebnvie
mamepuanvl: pePpPaKTOMETPHI, IONAPH-
METpPHI, Jla3ephl, KaJOPHMETpHI, Jabopa-
TOpHBIE CTOIBI M BHHTOBLIE TaGypeTsl,
IBETHRIE ~H  HEHTpalbHBIE  CTEKJa-
(GUIBETPHI, IITAaHTEHIUPKYIH, MHKPOMET-
PBI, TINAKATHI IO pa3/ieliaM aHATOMHUH.

206 bonpmo# yMTanBHBIH 3aJ
(196084, r. Caukt-IleTepbypr,
yin. UepHuroBckas, aoM 5)
ITomemenne nns camMoOCTOSA-
TeIBHOM paboTHI

Cneyuanuzupoeannas  mebenv:  CTOIBL,
CTYIBS

Texnuueckue cpeocmea o06yueHUA:  KOM-
IBIOTEPHl ¢ MOAKITIOYCHHEM K CETH ‘«Uu-
TEpPHET» M JOCTYIOM B 3JIEKTPOHHYIO MH-
¢dopMaLHOHHO-00pa30BaTENLHYIO CpeLy

214 Manpi YuTaNBHBI 341
(196084, r. Caukt-IleTepbypr,
yin. UepHurosckas, noM 5)
Ilomemenne i caMmocCTOd-
TEJIEHOM paboTEl

Cneyuanusuposannas  mebenb:  CTOIIEL,
CTYINBS

Texnuueckue cpeocmea o00yueHus: KOM-
IBIOTEPBI ¢ MOAKIIOUeHMeM K ceTu «MH-
TEpHET» W JOCTYIOM B 3NEKTPOHHYIO HH-
bopMaImoHHO-00pa30BaTENBHYIO CPERY

324 Otmen nH(OPMAMOHHBIX
texHojoruit (196084, .
Cankt-IlerepOypr, yn. Yepnu-
ropckas, gom 5) Ilomemenue
JUIS XpaHeHHus W npoduiIaKkTU-
yecKkoro oOCITyXHMBaHHA yded-
HOTO 000pYIOBaHUS

Cneyuanusuposannas mebenb:  CTOIB,
CTYJbs, CIEIHANLHBEIA HHBEHTaph, MaTe-
pHaibl ¥ 3amacHble YacTH JUIs Impodunak-
THYECKOTO OOCTYXKMBaHUS TEXHUIECKUX
cpeCcTB 00y4eHus '

IMpunoxxenue 1 Ha 25 1.

Pa6ouyro nporpaMmy COCTaBHIL: >
K.X.H. IOLEHT L _
G

A H. bapeimies
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ITpunoxenue 1

MUHHCTEPCTBO CENBCKOI0 X034HCTBA Poccuiickoit Penepanuu
®enepalbHOE TOCYAapCTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE yIpexkeHNe
BEICIIIET0 O0pa30BaHUs
«CaHkT-TleTepOyprekuii rocyapcTBEHHEI YHIBEPCHTET BETEPUHAPHOM
MeULUHBDY

Kadenpa Heoprannyeckoii Xumuu u 0H0QHIHKH

®OH/J OLIEHOYHBIX CPEJACTB

D0 JUCIHHIIIIMHE

BAO®U3UKA
YpoBeHE BICIIEro 00pa3oBaHUsA
BAKAJIABPUAT
Hanpagaenue nogrorosku 06.03.01 buoaorus
IIpoduns I'eHeTHKA SKHBOTHBIX
Ounas popma obydeHH

T"ox Hayana moAroToBkH - 2026

Canxkr-IletepOypr
2026 .



1. MACIIOPT ®OHJA OIIEHOYHBIX CPEJCTB

Tabauma 1
Ne ®opmMupyeMble Kourposupyemsbie pazae- | OnenouHoe
KOMIIETEHIIHH Jbl (TeMbI) cpeacTBo
AUCIHHIIIHHbI
OIIK-2 Cnoocoben mnpumensth | Pazgen 1. buoMexanuka KOJUIOKBHYM
MPHAHLMAIEL CTpyKTypHO- | Pazgen 2. M'uaponuHaMuKa U re- | KOJIIOKBHYM
1 (YHKUHMOHATBEHOM OpraHU3alluM, | MOOMHAMHKA
MCIOJIB30BaTh (prsuonorndeckue, | Pasgen 3. TepmonuHamuka 6HO- | KOIIIOKBHYM
IIUTOJIOTHYECKHUE, JIOTHYECKIX CHCTEM
7 | bnoxummyeckue, ouopusnyeckue | Pazmen 4. BiausHue 3I€KTpoMar- | TECTBI
MeTOIBl AHANM3a Ui OUCHKH M | HUTHOTO IIONsS HA XXHMBOM opra-
KOPPEKLHA COCTOSHHS JKUBBIX | Hu3M. JKHBOH OpraHusM B 3JIEK-
00OBEKTOB M MOHHUTOPHHTA CPEJBI | TpHYECKOM H MarHUTHOM IOJIE.
UX OOUTaHuS: Pazgen 5. MoHH3MpYyIOIee U3y~ | TECTHI

OIIK-2.1 [IpumMenseT
IIPUHIIAITBI CTPYKTYPHO-
(YHKIHOHANBHOM  OpraHH3aluu

VIS M3yYeHHS OHOJOTHYECKUX
OOBEKTOB M OIICHKH COCTOSHHS
YHBBIX CHCTEM;

OIIK-2.2 Hcnone3yer ¢u-

3MOJIOTHYECKHE, IIUTOJIOTHYECKHE,
ouoxuMuyeckue, 6nodr3IngecKue
METOABl aHanwu3a Ul MOHMTO-
pUHTa H KOPPEKIMH Cpenpl obwu-
TAHHSA XHBBIX 0OBEKTOB.
OIIK-6 CnocobeH MCIOIB30BaTh
B npodeccroHanbHoR
JEATeIEHOCTH OCHOBHBIE 3aKOHBI
(GUM3UKH, XUMUY, HayK 0 3eMie H
OMOJIOTHH, TPHMEHSTH METOIBI
MAaTEMaTHYEeCKOro  aHaiu3a Mo
MOJIETMPOBAHMUS, TEOPETHUECKUX
" SKCIIEPHMEHTAIBHBIX
HCCIIeOBaHUM, npuodpeTaTh
HOBBIE MaTeMaTHYeCKue  H
€CTECTBEHHOHAYYHEIE 3HaHHS,
HCIIONB3YS COBpPEMEHHBIE
oGpazoBaTeNbHBIE "
UH(OPMANHOHHEIE TEXHONIOTHH:

OIIK-6.1 MW cooms3yeTr B
npodeccHOHANBHOM  JEATENBHO-
CTH OCHOBHBIE 3aKOHBI (DH3HKH,
XMMMH, HayK 0 3emie U Omoio-
THH;

OITK-6.2 ITpnMmeHseT MeTO-
Bl MaTeMaTH4YecKOoro aHalm3a H
MOJICIIHPOBAHHS, TEOPETHYECKUX
U SKCIEpHMEHTAIBHBIX HCCIIEN0-
BaHUII;

HCeHHuC.




OIIK-6.3 CnocobeH npuo©b-
peTaTs HOBBIE MAaTEeMaTHYECKUE M
€CTECTBEHHOHAYIHEIC 3HAHUS,
HCIIONB3YS COBPEMEHHBIE 00pa3o-
BaTeNbHEIE H WHPOPMAIMOHHBIE
TEXHOJOTHH.

IIpuMepHBIi MepetieHb OEHOYHBIX CPEACTB

Tabauna 2
Ne HammenoBarwe | KpaTkas XxapakTepHCTHKa OIIEHOYHOTro cpell- | IIpencrasnenue one-
OLIEHOYHOTO Cpell- CTBa HOYHOT'O CPEJICTBA B
CTBa (hoHze
1. CpencTBO KOHTPOJIS YCBOSHHS yueOHOro Ma-
Teprala TEMBI, pasfiena WIH pa3lIelioB Iuc- Bomnpocs! o Te-
IMIUTMHGL, OpPTaHM30BaHHOE KaK ydeOHoe 3a- | Mam/paszienam JiHc-
Konnoxsuym HATHE B BHAe cobeceloBaHHs IpenojaBare- LATIIHHE]
i1 ¢ 00y4JaroUMUCs
2. CucteMa CTaHAApTH3MPOBAaHHBIX 3aJaHHM,
[IO3BOJIAIOMIAsA aBTOMATH3MPOBATh mpoueny- | QoHA TECTOBHIX 3a/a-
Tect Py H3MEpeHHs YPOBHSA 3HaHMH W yMEHHMH HAH
o0yyJaromerocst
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3. IEPEYEHb KOHTPOJIBHBIX 3AJTAHUI M HHbIX Mﬁ&TEPI/IAJIOB,
HEOBXOJUMBIX JJISI OIEHKY 3HAHNY, YMEHHUU, HABBIKOB
U OIBITA AEATEJBHOCTH

3.1. TunoBbie 32 1aHUA 1JH TEKVIEro KOHTPOJIs YCIIEeBaEMOCTH

3.1.1. Ilepeyens BONPOCOB K KOJUIOKBHYMY

Dopmupyemasi KOMNeMeHYusL.
OIIK-2 CnocofeH IPEMEHATh MPUHIMILI CTPYKTYpHO-GOYHKIMOHANBHOW OpraHH3ailiy,
HCIIONB30BaTh (PHU3MOIOrNYeCcKHe, IIUTONOTHYeCKHe, OHoXAMIYeckne, GHOGU3NYECKHE METOB
aHanmM3a A4 OLEHKH H KOPPEKIMH COCTOSHHS XMBBIX OOBLEKTOB M MOHHTOPDHHIA CPENBI MX
o0uTaHus:

OIIK-2.1 ITpuMeHsIET IPHHIHATE! CTPYKTYPHO-GYHKIIMOHABHON OpraHU3aliu Uil u3yde-
HHAA GHOJIOrMYECKHX 0OBEKTOB M OLCHKH COCTOSHHS XKUBBIX CHCTEM.

1. Yro uzyuaer 6uopusuka (onpeneieHne, pasaeisl).

2. buomexanmuka (ompeneneHue, HCTOPUA CTAHOBICHNA).

3. Poruaru B OMomexanuke (BHABI PHIYAroB, YpaBHECHME MOMEHTA, MIPHMEPHI PRIYaroB B
XHBBIX OPraHU3Max).

4, Mexaumdeckue cBoiicTBa GHONOrHYECKHX TKaHe# (3axkoH I'yka, BuABI nedopmarmi,
YIIpyTHe CBOWCTBA PA3IHYHEIX THIIOB TKaHEH JKMBBIX OPTaHU3MOB).

5. Konebanus B Ouodusnke (koneGanus Tena YeNOBEKa, IICHTP MacChl, I3MEHEHHE LICH-
Tpa MAacCHI [TPY Pa3/IMYHBIX BHAAX TBHKCHHUS).

6. Bruoaxyctuka. @usnueckve (0OBEKTHBHBIE) XaPAKTEPUCTUKM 3BYKA.

7. Buoaxyctuka, ®@u3nonorndeckue (CyObEKTUBHEIE) XapaKTEPUCTHKH 3BYKa.

8. TpaHCAYKIHMS 3ByKa Y MIEKOIUTAIOIKX (Ha IPUMepe CIIyXOBOTO alllapara YeloBeKa).

9. Ctpoenue yxa yenoBeka. OyHKIMHU Hapy)KHOTO, CPEIHETO U BHYTPCHHETO yXa.

10. CymuocTs 6uHaypanbHoro sddexra.

11. Teopus kogupoBaHus 3ByKa.

12. TuMnaHoMETpHUSL.

13. dusuyeckre OCHOBHI 3BYKOBBIX METOOB HCCIICIOBAHNS B MEAHIIIHE.

14 Mindpa3Byk (JacTOTHEIM JuanasoH, dusndeckue cBoiictsa). Mcrounuku undpassyka
B IIPAPOJIE.

OI1K-2.2 Hcnons3yeT GH3HOIOTHYECKHE, IUTONOTHISCKHe, OHOXUMIIecKHe, Grnodusnye-
CKHe METO/IB! aHATN3a U MOHMUTOPHHIA ¥ KOPPEKIIHH CPeIbl OOMTaHUS KHBBIX OOBEKTOB.

15. Uadpassyk B npupoze. [Ipumenenue nHPpasByka. MeTo/Bl 3alUTH OT HH(Pa3ByKa.

16. YnpTpa3ByK U ruuep3ByK B IPHPOJIE. ’

17. llpumeHeHne yIpTpa3ByKa B TEXHUKE, HAyKe.

19. Cepaue kak MEXaHHUIECKAs CHCTEMA.

20. Uto Takoe BA3KOCTE KMAKOCTH? OOBACHUTE BOSHUKHOBCHHE CHII BA3KOCTH C MOJIE-

KyJISPHO-KMHETHIECKOH TOYKY 3PEHUAL.

21. TepMoauHaMHUYECKKe IIapaMeTphl M mponecchl. [IepBriit 3aK0H TEPMOANHAMHKH.

22. Bropoii 3aKOH TEpMOAUHAMUKH, POPMYIMPOBKA U 3aIIUCh.

23. TepMoauHAMHYECKIE OCOOCHHOCTH OMONOTHYECKHX CHCTEM.

24. TepBoe Hauano TepMOAUHAMHKH B Guonoruy. 3akoH ['ecca.

25. BTopoe Hayaio TEPMOAHHAMHUKY B OHOIIOTHH, 0COOEHHOCTH TePMOAMHAMUKH OTKPBI-
THIX CHCTEM.



26. Ypasrenue Ilpuroxuna. IIpuseseHHOe KOMMYECTBO TEIIOTHL. DHTpomus. HepaseH-
ctBo Kiaysuyca.

27. Mouemy uMeHHO TepMuyeckuil 3¢deKT MMeeT CYyIIeCTBEHHOE 3HaYeHHEe B XapaKTe-
PHCTHKE IIOBPEKISHHA OHOIOTHIECKHX TKaHeH, IpH JeHCTBUY M3Jly4eHHs B KpacHOH
1 uHdpakpacHoi obnacTax crexTpa?

28. Tepeunciute rpyImIsl GHONOrHYECKUX 3$(EKTOB, BOSHHKAIONIMX TP BO3ACHCTBAM
JIa3epHOTO M3JIyYEHHs] Ha OPraHU3M 4eJIOBEKA.

3.1.2. TecTnl

dopMHpYeMasi KOMIETEeHINS

OIIK-2 CmocoGeH TpHUMEHSTh MPUHIUNLI CTPYKTYPHO-(QYHKIHMOHANGHON OpraHWsanud, HC-
TIONB30BaTh (DM3HOIOTHYECKUE, [UTONOTAYCCKEE, OHOXHMHYECKHE, GHOQU3MYECKHE METO/bI
aHAM3a JUIS OLCHKYM M KOPPEKIMH COCTOSHUA XKUBBIX 00BEKTOB ¥ MOHMTOPHHTA CPEBI UX 00H-
TaHWsL:

OINK-2.1 TpuMeHsET NPUHIMIBL CTPYKTYPHO-QYHKIMOHAIBHOH OpraHW3aliyl Ui H3ydeHHS
OHOJIOTHYECKIX 0OBEKTOB U OIIEHKH COCTOSTHMS XHBBIX CHCTEM,

OIIK-2.2 UcnonssyeT (pU3HOIOTHUECKUE, LUTOJIOTHYECKHE, OHOXMMUIYECKHE, Orodusndeckne
METOB! aHAIN34 LIS MOHMTOPHHETA M KOPPEKIHH CPe/Ibl OOHTAHHSA XKMBBIX OOBEKTOB.

3AJTAHUS 3AKPBITOI'O THIIA

3aganusg KOMOMHMPOBAHHOTO THIIA ¢ BLIOOPOM OJJHOI0 BEPHOr0 0TBETA U3 NPEI0KeHHBIX
BAPHAHTOB

OIIK-2.1 IIpuMeHseT NPHHIMIGI CTPYKTYPHO-(QYHKIMOHANIBHOW OpraHH3aluy Uil H3Y-
yeHHd OMOJIOTHIECKHX OOBEKTOB M OIICHKH COCTOSHHS XKHMBBIX CHCTEM.

3ananue 1.

IIpouumaiime 3a0anue u geibepume NPAGUTLHBLL OMEEM.

JUing Toro 4To6BI OTPaXKEHHBIM JIyd COCTABIIAI ¢ HagatommyM yroi 40°, yroy najieHus ce-
TOBOTO JIy4a AOJDKEH OBITh:

1.20°

2.50°

3.40°

4.25°

Ortser: 1

Zagauue 2.

IIpouumaiime 3a0anue u 8bibepume NPAGULLHbLY OMBENL.

Kaxum 6yeT OTHOCHTEIBHBII OKa3aTelk IPEJOMIICHHS IBYX CPEIl, ECITH IO NACHHs
paBer 60°, a yron Mexay OTpa)KeHHBIM H IIPeOMICHHBIM IydaMu pasen 90°7
1.1,5

2.42

3.43

4.1,2

Ortser: 3

i

3ananue 3.



Ipouumaiime 3a0anue u 8vibepume NPasUibHIL OMeem.
KakxuM OyeT nokasareilsb IpeJoMIEHHs BTOPO cpeIbl OTHOCHTENLHO MIEPBOii, CITU IpU

nepexojie CBETa U3 MEPBOii CPEBI BO BTOPYIO Yroll IpeloMiIcHEs paseH 30°, a yron na-
Jenud B 2 paza Gonpre?

1.1A3
2.2
3.1,5
4.3
OtBeT: 4

3anamm KOMﬁHHHpOBaHHOFO THHA C BblﬁOpOM HECKOJIbKHX BEPHBIX OTBETOB U3 IPENJIO-

JKCHHBIX BapuaHnTOB

3ananue 4.

IIpouumaiime 3a0anue u gvibepume NPAsULbHbLLE OMBEMbI.

Yro coboii mpecTaBIsIeT COCYAUCTas TKaHb?

1. apMUpOBAaHHBIN KOMIIO3UIMOHHEIA MaTepHual, IOJOBHHY 00BEMa KOTOPOTO COCTaBIIA-
€T TUAPOKCHIIAIIATHT,

2. TeTepOreHHYIO TKaHb, COCTOAINYIO M3 3-X HAJOXEHHBIX JPYr Ha Jpyra cioeB: 30H-
JlepMHECca, AEPMBI U TTOAKOXKHOHN KIIETYATKH;

3. COBOKYIIHOCTEH MBIIIEYHLIX KIIETOK H BHEKJIETOYHOI'O BEINECTBA, COCTOSINETO K3 KO-
JarcHa M 3J1aCTHHA,

4. BOIIOKHA KOJIIaTeHa, HJIaCTHHA 1 OCHOBHOIO BEIECTBA - KOJUIAreHa,

. BBEICOKOAJIACTHUHEIN Marcpual, COCTOAIINE H3 KoJIIareHa, 3JIacTHHA U TIIaJKUX MEBI-
HNICYHEBIX BOJIOKOH.

Orget: 45

i

3apanmne 5.
IIpouumaiime 3a0anue u gvibepume NPAGULLHLIE OMBEEMbL.
Kax M3MeHHTCS IaBJICHHE WJCATbHOTO ra3a Ha CTEHKH COCy/Aa, €CH B JaHHOM oObeMe

CKOPOCTh KaxKaou MOJIEKYJIbI YABOHJIACE, @ KOHIECHTpAaA MOJICKYJI HC H3MEHUIIach?

1. He u3smeHuTCS.

2. VYBemuumTCcs B 2 pasa.
3. Vemuuutes B 4 pasa.
4. OTBeT HEOJHO3HAUCH.
5. VBemuuuTtcs.

OtBerT: 35

3aganus 3aKpBITOr0 THIIA HA YCTAHOBJICHHE COOTBETCTBHA

OIIK-2.2 Ucnonp3yeT pU3MONOrHYECKUe, [IUTONOTHYECKHe, OHOXMMHYEeCKHe, Gnodusu-

YeCKHE METO/IBI aHAIM34a /I MOHMTOPHHIA M KOPPEKI[HA CpeIbl OOUTAHMS XHUBBIX OOBEKTOB.

3aganue 6.
IIpouumaiime 3a0anue u ycmanosume cOOMeemcmasue.
Y CTaHOBUTE COOTBETCTBHE MEXTY 3aaueil ¥ BEPHEIM OTBETOM:

3axaua OtBer

A

OmnpenenuTe SKBUBAJIECHTHYIO 103y 1 (1210238
HEeATPOHHOTO U3NY4YeHU s, €CIH IOTJI0-
nieHHas 103a pasHa 5 - 107 I'p, a ko30-




(GHUIUCHT KauecTBa JUid HEHTPOHOB paBeH
7.
b OmnpenenuTe MOTMIOMEHHYIO JO3Y IPOTOH- | 2 | 2.7 107 3

HOT'O H3JIyYEHHS, eCTIi SKBUBAICHTHAS J10-

3a paBHa 7.28- 107 3s. Koaddunuent ka-

4ecTBa Uit HeHTPOHOB paBeH 10.
3 |35:10° 38

7.28 -10° Tp

5 10.728 -10°I'p

3anummre B TAOIUIY BHIOpaHHBIE E(PHI II0]] COOTBETCTBYIONIMMH OYKBaMH.

A b

Ortset: A3bB4

3aganue 7.

Ipouumaiime 3a0anue u ycmanoeume coomeemcmaue.
VcTaHOBHTE COOTBETCTBHE MEXIY Pa3AeioM HayKM H BEPHBIM OIIPEACIICHHUEM:

Onpenenenue

Paznen nayku

A | Paznen GMoMexaHWKH, B KOTOpPOM MCCIIe-
JyeTCsA ABHXXEHHE KPOBH IO COCYIUCTOM
CHCTEME.

1 I'mppaBnuka

b Pazjienn MexaHUKH, B KOTOPOM H3y4aeTcs
JBIDKEHHE BA3KOHM KHJIKOCTH.

2 I'mppoaspomexaHuKa

B KOMILIEKC pa3/elloB IpHKIaaHON (QusHky,
pacCMaTpUBAOIIMi 3aKkOHBI (QU3MKH, (H-
3MYECKHUE MIPOIECCH] H ABJIECHHS, X XapaK-
TEPUCTHKH, (OU3NYECKUE MOJENH H ypaB-
HEHUS B NMPUMEHCHHH K MEIOUITMHCKHM 3a-
JavaM.

3 T'oMmonmuaMuKa

I'eMomnHaMuKa

5 MemunuscKas Gpusnka

3anumuTe B TAGAMIY BEIOpaHHBIE HH(PHI O COOTBETCTBYIOMMMH OyKBaMH.

A b B

Otser: A4B2B5

3ananue 8.

IIpouumaiime 3a0anue u ycmanoeume coomeemcmeue.
VCTaHOBUTE COOTBETCTBHE MEXTY ONpEeNeTICHUEM H HAMMEHOBAHUEM BCIIUIMHBIL:

Onpenesnenue

HaunMeHoBaHuE BeTHYHHEI

A OrHotenne abCOMIOTHOM AehopMaIiy K
TIepBOHAYANbHOMN JIMHE

1 | A6comotHas nedopmans

b CBoO#CTBO MaKpOCKOIIMYECKHX TEJ COIPO-
THBJIATECS U3MEHEHHUIO KX 00BEMa HiH
(hopMBI 0T BO3AECHCTBHEM MEXaHUYECKHX

2 | OtHOCHTENBHAS YIIPYTOCTD




HaIIpsKECHUH.
B 3TO MOJHOE Y/UIMHEHHE CTEPXKHA, TO €CTh | 3 | YIpyrocrs
nepeMelneHne cBOOOAHOT0 KOHIA CTEpPXK-
HS OTHOCHUTENHHO IOJIOKEHHS 9TOro KOHIA
B HEHATPY>KCHHOM COCTOSIHUM CTEPHKHSL.
r D70 KOJIMYECTBEHHAs XapakTepucTika ae- | 4 | Hedbopmanus
(dopManuy, KOTOpas yKkas3bIBaeT, Ha KaKylo
YacTh YBEJIHUMIAcCh IEpBOHAYANbHAS UIH-
Ha TeJa
5 | OrHocuTenbHad AedopMaiiys
SanumuTe B TaOIUIY BHIOpAHHBIE HH(PEI ITOJ] COOTBETCTBYIOIIMME OYKBaMH.
A b B r
Ortset: A5B3B112
3ananue 9.
Ipouumaiime 3ad0anue u ycmanosume coomeemcmeue.
YcTaHoBHTE COOTBETCTBHE MEXKIY 3aJa4ell M OTBETOM
3anaua OrBer
A Kak M3MEHMTCS HAIpPSXKEHHOCTh 3IEeKTpH- | 1 VBenuuuTes B 2 pasa.
YEeCKOro TOJA, CO3JaHHOTO TOYEYHBIM 3a-
PSJIOM, TIpH YMCHBIICHUHN PACCTOSHHA 1O
Hero B 2 pa3za?
b Bo CKOIBKO pa3 yBENMYUTCS CPEHASI KH- | 2 VBenuuurcs B 4 pasa.
HETHYECKAS SHEPrHsl MOJIEKYIIEl HAealb-
HOTO Ta3a MPH YBEIHUCHUY TeMIIEPaTyphl
B 4 paza
B Bo cKOmpKO pa3s yBEIUUUTCS TeMIleparypa | 3 YMmeHnbmuTes B 2 pasa.
HIEATBHOTO raza IpU YBEIWYCHHHM KOH-
IIEHTpanyu B 4 pasa
4 YMmensmmuTes B 16 pas.
5 He usmenuTcs
3anumuTe B Ta6IHIly BEIOpaHHbIE ITHGPHI IO COOTBETCTBYIOIMMH OyKBaMH.
A b B
Otet: A3B2B5
3amanmue 10.
Ilpoyumaiime 3a0anue u ycmanosume coOmeemcmeue.
VCTaHOBUTE COOTBETCTBHE MEXTY OIPEACIECHUEM M IOHITHEM
Onpepnenenue [HonaTne
A CrocoOHOCTh COXPaHATD (TI0YTH MOJHO- 1 [TnacTu4HOCTH
CTBIO MJIM YaCTHYHO) H3MEHEHKE Pa3MEPOB
MOCIIe CHATHA BHEITHUX BO3ACHCTBHIA;
b TIEPEMEIIATHCS C HEKOTOPOi CKOPOCTHIO B | 2 ITpounocts
IPOCTPAHCTBE OTHOCUTENLHO APYTHX CIIO-
€B 9T0i OMONTOTHUECKOH TKaHH
B 3 BsazkocTs
r 4 XKecTkocThb

10




[5 | Texy4ecTb

3anumuTe B TA0NHILy BHIOpaHHBIE UUPEI IO COOTBETCTRYIOIUMHE OYKBaMH.

A

b

9TO...

— 3TO..

Otget: A1B5S

3amanna BaKpLITOTO THIIA HA YCTAHOBJICHHNE NOCAENOBATECILHOCTH

3aganue 11.
IIpouumatime 3a0anue u ycmanogume nocre008ameIbHOCHb.
VCTaHOBHUTE TPABWIBHYIO IIOCIENOBATEIBHOCTD: 3HEPreTHYECKas XapaKTepHCTHKA —

pabota

MOIIHOCTH

BpeMs

TIPSIMO TIPOTIOPIIUOHAIBHO

. o0paTHO POTIOPIHUOHAIBHO
OTBeT 24153

B D =

3apanue 12.

IIpouumaiime 3a0anue u ycmanosume nocie006amesbHOCHb.
VcTaHOBUTE IPABUIBHYIO IOCHEIOBATEIBHOCTD: KOJIHYECTBO TEIIOTHI — 3TO. ..
Macca BeIecTBa

yIeNbHas TEILIOEMKOCTh

KOJINYECTBO TEILIOTHI

HayaJbHas TeMIeparypa

MHHYC

KOHEYHas TeMIIepaTypa

. YMHOXWTb

OTBeT 1727456

N v

3ananmue 13.
Ipouumaiime 3a0anue u ycmarnogume nocne006amenbHOCHb.
Y cTaHOBUTE NPaBUILHYIO TIOCIENOBATENLHOCTS: THAPABIHYIECKOS CONPOTHBIIEHHE TPYOHI

YeTBEPTasA CTEIEHDL paguyca
JUIHHA

IIPSIMO TIPOTIOPIIOHATBHO

. 00paTHO MPOIOPIHOHANBHO
OTBeT 3241

bwvr'

3anannme 14.

IIpoyumaiime 3a0anue u yCmanogume nocaed06amenbHOCMb.

VcTaHOBHTE NPABHIBHYIO IOCIIEN0BaTENbHOCT: Uncno Pefinonbaca — 9710. ..
XapakTepHbIit THHEHHBIA pasMep TpyObI

IJIOTHOCTD JKUAKOCTH

K03 QUIHEHT TUHAMAYECKON BA3KOCTH

CKOpPOCTB IIOTOKA

. TIPAMO TPONOPITHOHAIILHO

00paTHO NPOIOPLMOHANBEHO

. YMHOXHTB
OTBeT 52747163

N kW=

11



HHEC

3ananne 15.

Ipouumaiime 3a0anue u ycmarnosume nociedo8amenbHoCb.

YcTaHOBHTE NPaBIIIBHYIO IIOCIENO0BATEIFHOCTE: HaKauKa ra3oBoro jgasepa — 3T0. ..

1. 3JIEKTPOHEI COYHapAIOTCS ¢ aTOMaMH ra3a B MepeBOIIT UX B BO30YXIEHHOE COCTOA-

2. mojaeTcs HaIpsHKEHHE Ha BIIEKTPOAEI B TPyOKe
3. onTHYECKUif Pe30HATOp CO3AAET IPENMYINECTBEHHOE HAIPABICHHUE H3TyICHHS
4. gacTh MOTOKa (POTOHOB OoTpaxkaeTcs oOpaTHO B TPYOKy JUIf MOANCPXKAHUA BBIHYXKICH-

HOT'O U3JTYUCHHUS

Ortser; 2143

3AJAHUA OTKPBITOI'O TUIIA

3ananue 16.

Ipoyumaiime 3adanue u daiime 060cHOBAHHBI OMEEM
YckopeHue xapakTepu3yeT OBICTPOTY ..... R
OTBeT: U3MEHEHHS CKOPOCTH.

3amanmue 17.

Ipoyumaiime 3a0anue u daiime 060CHOBAHHLIY OmMEem.
Ilepuon KoneGaHUs, 3TO BPEMS ...vvverrenrennnnn.

OTBET: OJIHOrO MOITHOTO KoneOaHud.

3aganue 18.

Ilpoyumaiime 3a0anue u oaiime 060CHOBAHHYLI OMEEM.
AMIIIHTY A KoJlcOaHus, 9T0 MaKCUMAIBHOE .........
OTBeT: OTKIOHEHHE TeNa OT IOJOKECHHS PAaBHOBECHSL.

3aganme 19.
Ipouumaiime 3a0anue u daiime 060CHOBAHHYLI OMEem.
PacnpocTpaHenue kojeCaHuil TEPEMEHHOTO IEKTPOMATrHUTHOTO HOJA B IMIPOCTPAHCTBE,

Ha3bIBaACTCA .......vcevevene

Otser: 3JIEKTPOMarHHTHEIMHU BOJTHAMH.

3axanue 20.

IIpoyumaiime mexcm u daiime pasgepHymuiii 060CHOBGHHYLI OM6em
[Tpo3pagHoe Teno, OrpaHHYCHHOE ABYMS CHEPUIECKHMH ..........
OTBeT: MOBEPXHOCTAMM HA3bIBAETCS JIMH3O0M.

OIIK-6 Crioco6eH UCIIOIL30BATEH B MPO(ECCHOHATBHOM JeSITeIhHOCTH OCHOBHEIE 3aKOHEI (hH3H-
KH, XAMHH, HayK 0 3emiie 1 OMOJIOrHY, IPUMEHITh METOBI MaTEMAaTHYECKOrO aHalIu3a ¥ MOJIe-
JIUPOBAHUS, TEOPETHUECKUX M DKCHEPUMEHTAIBHBIX HCCIENOBAHUH, IPHOOPETaTh HOBHIE MaTe-
MaTHYECKHE U €CTECTBCHHOHAYYHEIE 3HAHUSA, UCIIONE3YS COBPEMEHHBIE 00pa30BaTe/IbHEIE U UH-
($OpMAaIHOHHBIE TEXHOJOTHH:

OIIK-6.1 Ucnonb3yeT B MpodecCHOHANBHOM NeSITeNbHOCTH OCHOBHBIE 3aKOHB! (DH3MKH, XHMHH,
Hayk 0 3emiie 1 OHONIOTHH;

OIIK-6.2 [TpumeHseT METOIBI MaTEMaTHYECKOTO aHAN3a M MOACIMPOBAHHUSA, TEOPETUYECKUX H
OKCIIEPUMEHTATBHBIX UCCIICIOBaHNUH;

12



OITK-6.3 CnocoGen npuobperaTs HOBHIC MAaTEMATHYECKHE U €CTCCTBCHHOHAYYHEIC 3HAHMS, HC~
0JIb3Ysl COBpEMEHHBIE 00pa3oBaTebHbIE B HHYOPMALMOHHEIE TEXHOIOTUH.

3AJJAHHUA 3AKPBITOI'O THIIA

3anaHud KOMOHMHMPOBAHHOIO THIIA ¢ BLIOOPOM OJHOT0 BEPHOI0 OTBETA H3 NPEAI0KeHHBIX
BAPHAHTOB

OIIK-6.1 Ucnons3yeT B npodecCHOHANBHOM AeITeIHHOCTH OCHOBHBIE 3aKOHBI (DH3MKH,
XHMHH, HAyK 0 3eMJie 1 OHOIOruM.

3aganue 1.

ITpoyumaiime 3a0anue u gvibepume nNPAGUIbLHbLY OMBEM.

Kakoe MexaHudyeckoe HAMpsDKEHHE B CTEHKAX COCyZa BO3HHMKAET MPH CPEHEM apTepH-
ansHOM Japnennu 11 kIla, ecnm OTHOIIEHUE paZiyca HPOCBETA K TONIMIMHE CTCHKH COCYy-

Ila paBHO 6?7
1. 1,83 xlla;
2. 66 klla;
3. 0,54 xlIla;
4. 17 klla;
5. S«lla.
OtgerT: 2
3ananmne 2.

IIpouumaiime 3a0anue u Gvibepume NPAGULLHBLU OMBEM.

KakoBa XOIycTHMas MaKCHMATbHAsS CHIA, BEI3bBAIOMas AehopMaluio cxaris GenpeH-
HOM KOCTH IITAaHrUCTa Maccoit 80 KT, IpH IIOJHATHN UM IITAHIH, €CJIM AuaMeTp GepeH-
HO# KocTH 30 MM, a JOIYCTHMOE Hanpshkerue pagHo 15-10"au g =10 M/c*?

105,175 xH;

800,125 xH;

30,134 xH;

80,723 xH;

92,325 xH.

OTBCT 1

G

3ananue 3.

IIpouumatime 3a0anue u gvibepume NPAGUNLHBLI OMEEM.

OmnpezieuTe KOJIAYECTBO TEILIOTH, IIEpeJ[aHHOE CHCTEME IIpH TeMieparype 27 rpa,uycon
Henbcus, ecnu MpUBEICHHAS TENIOTa OKasanach pasHoit O, =30 Jx/K.

1. 810 ]Ix
2. 9000 Tx
3. 1,1 Ix
4. 9 x
OtBer: 2

3aganus KOM6HHHPOB3HHOFO THIIA € BblﬁOpOM HECKOJbKHX BEPHBIX OTBETOB M3 IIPEAJI0-
KCHHBIX BADHAHTOB

3ananue 4.

Hpouumaiime 3a0anue u evibepume NPAGUNLHLLY OMBEM.
IToueMy KpOBb SABJISETCS HEHBIOTOHOBCKOH XKHIKOCTBIO?

13



1. D10 06ycIOBIeHO HATHIHEM B HEH (OPMEHHBIX SIIEMEHTOB.
2. H3-3a CJI0HOTO COCTaBa.
3. D10 06yCIOBJIEHO TeM, YTO JUIS KPOBH UHCJIO PeliHONBACA NPUHUMAET KPUTAYECKOC

3HAYCHHUC,

4. D10 06yCIOBIEHO GOMBIIAM KO3(Q(QHIMEHTOM BI3KOCTH KPOBH.

5. DT0 06YCIOBIEHO MATCHBEKEM KO3 DHITHEHTOM BA3KOCTH KPOBH.
Ortger: 12

3aganue S.

IIpouumaiime 3a0anue u gvibepume nPasulbHeL OMEE.

Uro sBiseTCA IPUUMHOM JBHKEHUS KPOBH IO COCYAMCTOMY Pyciy?
PabGoTa cepaua.

BcacrBaromee aeiictsue CTpyH.

PasHoCTh AaBIEHHI BHYTPH B BHE COCy/a.

PasHOCTE AaBlIeHHIt B Havase ¥ B KOHIE COCYAUCTOTO pyciia.

. BcaceBarommee aeiicteuie cTpyu U pabora cepana.

Ortger: 14

O W=

3apanus 3aKPpBITOr0 THIIA HA YCTAHOBJICHNC COOTBECTCTBHUA

OIIK-6.2 TlpuMeHIeT METO (5l MaTeMaTH4YECKOTO aHaIH3a i MOJIEAAPOBAHNU, TEOPETHIE-

CKHX ¥ IKCIICPHUMCHTANIBHBIX HCCIEAOBaHUN.

3ananue 6.
IIpouumaiime 3a0anue U yCmanosume coomsemcmeue.
VYV CTaHOBHTE COOTBETCTBHE MEXY OIpEeIeHNEM H BETUUMHOH

Onpenenenne Benuunna
A Bo3HHUKaeT B TOM cliydae, €CJIH BHEIIHHUE 1 | Jepopmanus TeKy4eCTH
CHJIBI HAIIPaBJIEHBI TI0 OJHOH MPAMOH B
pasHble CTOPOHEL BIOJb IIpEMETa;
b Hayka 0 MexaH4ecKoM JBIKSHMH MaTe- | 2 | YIpyrocTs
PHAIBHBIX TEN H MPOHCXOASIIHUX IIPH 3TOM
B3aUMOJICHCTBUAX MEXIY HUMH
3 | Mexanuka
JluHaMuka
5 | Jebopmarus pacTsKEHHS
3anumuTe B TaGIHIY BEIOpAHHEIE IUPPEI IO COOTBETCTBYIOMMME OyKBaMH.
A b
Otset: A5B3
3ananne 7.
IIpouumatime 3a0anue u yCmanogume cOOmeemcmeue.
Y CTaHOBHTE COOTBETCTBHE MEKIY 3a7a4el M BEPHBIM PEIICHHAEM:
3amaua Pemenne
A Kax u3MeHHTCS CpefHss KHHETHICCKas 1 VBenuuutes B 2 pasa.
3HEprys HACATHHOIO ra3a Ipy yBenuJe-
HUX aGCOMOTHOM TeMmepaTyphl B 2 pasa?
b Kak W3MEHHUTCS CHIIA TPEHUS CKONBXKEHUS | 2 Veenwuurcs B 4 pasa.
Ipy ABHYKEHUH OpyCKa 110 TOPU30HTANIb-
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JIABJICHHS YBEJHYMTSG B 2 pa3za?

HOM IINIOCKOCTH, €CJIM CHUIIY HOPMAIbHOTI'O

3 VYMenbsmures B 2 pasa.
4 YmenpmmTes B 4 pasa.
5 He m3menurcs

SanuiuTe B TabHIly BEIOpaHHBIE UG PHI IO COOTBETCTBYIOIIUMHU OyKBaMH.

A b

OTset: A1B51

Zaganue 8.

IIpouumatime 3a0anue U yCmManogume coomeemcmesue.
VCTaHOBUTE COOTBETCTBHE MEXKIY TapaMeTpoOM U eMHHUIEH H3MCPECHUS!

Ilapamerp Eauauna usMepeHus
A | ckopocTh 1 |[m/c?
b BpeMs 2 |c¢
B | yckopenue 3 | M
I 00BEM 4 |m/c
5 |xr

3anumute B Ta0IUIy BEIOpaHHEIE AP

DBI 110 COOTBCTCTBYIOIIMMHU GYKBaMI/I.

A b B

I

Otset: A4B2BI1I3

3ananne 9.

Ipouumaiime 3a0anue u yCmanosume coomeemcmeue.
VY cTaHOBMTE COOTBETCTBHE MEXIY TAPaMETPOM H CAMHHULIEH H3MCPEHUS!

IMapamerp Exunuia u3MepeHns

A TJIOTHOCTH | Ila

b JIaBJICHHE 2 I'n

B | MHAYKTHBHOCTD 3 xr / M3

I HMITYJIbC 4 I'm

)| YacToTa 5 KT M/C
3anuInKTe B TAGIHIYY BEIOpaHHbIE I(PhL IO/ COOTBETCTBYIOIMMY OyKBaMH.

A b B I )i

Otset: A3B1B4I'5/12

Zaganmue 10.

IIpoyumaiime 3a0anue u ycmanogume cOOmeemcmeue.
VCTaHOBHTE COOTBETCTBUE MEXKTY IIAPaMETPOM H €AMHHIIEA H3MCPEHHUS:

Ilapamerp Enunnna nzMepeHus

A pabota 1 Jhx

b HAPSDKCHHUE 2 O}

B 9J1.EMKOCTD 3 OmMm

I 9HEeprus 4 B

I COIPOTHBJICHHE 5 I'n
3amuuIkTe B TaGIMIY BRIOpaHHEIE LU(PHI TOX COOTBETCTBYIONUMH GYKBaMH.

A b B I D
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Otset: A1b4B2I'1 113

3ananus 3aKpBITOI'0 THIIA HA YCTAHOBJICHUE TOCTIE€A0BATC/ILHOCTH

OIIK-6.3 Cnocobex npuobpeTaTs HOBbIE MATEMAaTHYECKME H €CTECTBCHHOHAYIHBIC 3HA-
HHS, HCIIOJIB3YS COBpEMEHHEIE 00pa3zoBaTeNbHbIe H HHPOPMALMOHHEIE TEXHOJIOTHH.

3ananue 11.
IHpouumaiime 3a0anue u ycmanoeume nocne006amenbHOCHb.

PacmomouTe MK B OPAAKE YBEIMYCHHA BO3MOXKHEIX JEHCTBHI HAl HUIMH
1. oTHOIIEH NIt

2. IOPSIAKOB
3. ¥HTEpBAIOB
4. uMmeH
Otser: 4231

3ananme 12.

IIpouumatime 3a0anue U yCmanoeume nocie006amensHOCHb.
Pacnionoxute 3TalbI MPOBEACHNUS H3MEPEHUHA B KOPPEKTHOM ITOPAIKE
. 00paboTKa pe3ynpTaToB

. 3aKJIOYECHHE

. IOCTaHOBKA 3a1a49H

. TIpOBEJICHHE M3MePEeHU

. INTAHKPOBAHUE SKCIIEPUMEHTA

Otgert: 35412

oW N

3ananue 13.

IIpouumaiime 3adanue u ycmanoeume nocie006amenbHOCHb.
Pacmonosxure 3rarbl GOpMHPOBaHUS METPOJIOTHH B XPOHOJIOTMYECKOM IOPSMIKE
1. co3manue manaTel MEp U BECOB

2. co3na"ue aGCOMIOTHBIX CHCTEM €IMHMUI]

3. MaccoBas aBTOMATH3aIMA H CTaHJAPTH3aIMsI

4. co3fanue eIMHON CHCTEMBI H3MEPEHUI
Otget: 2413

3apanue 14.

IIpouumaiime 3a0anue u ycmanosume nocne006amebHOCHb.
Pacronoxure B KOPPEKTHOM IOPAAKE STAIBI IPOBEJICHUS H3MEPEHHH
1. Onpenenenue NeHE! ACTCHUS

2. TIpoBeieHre eAMHUYHBIX CXOMMMBIX H3MEPEHHMH

3. IlpeaBapuTebHBIA aHATA3 H BEIOOp npubopa

4. O6paboTka pe3ynbTaToB

Ortser: 3124

3aganue 15.

IIpouumaiime 3a0anue u yCmanogume nocied08amenIbHOCHb.
Pacnionoxwure mpaOOpPEI 10 Mepe YBEIHUCHHUS TOYHOCTH U3MEPEHHM
1. JIazepHs1il JanbHOMED

2. MHEKpOMETp MEXaHWUIECKUH

3. JIuneiika
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4. llltaHreHEpKYyIH
Orser: 3421

3AJAHHUS OTKPBITOI'O THUITA

3ananne 16.
Ipouumatime 3a0anue u Oaiime 060CHO6AHHBLY OMEEeM
HefitpanbHas cHCTeMa, COCTOSAINas M3 AOpa, BOKPYT KOTOPOro BpaiqaioTcs 3JEKTPOHBI

OTBET: HA3BIBAETCI ATOMOM.

3ananmne 17.

IIpoyumaiime 3a0anue u Oaiime 060CHO6GHHBLI OMBEM.

BenvunHa, paBHAS OTHOMIEHHIO. ......cuvereurnnenrnrereeseneanesiens MPOBOJHHUKA K IIpOMe-
yTKY BpeMEHH Ha3BIBA€TCS CHIION TOKA.

OTBeT: BIEKTPUUECKOTO 3apsiia, IPOTEKAIOMIET0 Yepes IONEpPEeYHOe CEICHUEe

3aganmne 18.

IIpouumaiime 3a0anue u Oatime 060CHOBAHKLIL OMEEN.

duszndeckas BeJIMUYMHA, ABIIIIONIAACS MEPOi BO3AECHCTBUSA Ha TENO CO CTOPOHBI APYTUX
Tell, B PE3YJIBTATE KOTOPOTO TEMIO «.uvvvinnnnninnn. Ha3bIBaeTCA CHIIOH.

OtBet: npuoOpeTacT yCKOpEeHHE

3apanmue 19.

ITpouumaiime 3a0anue u oaiime 060CHO8AHHYLE OMBEM.

[Ilapuk Mamoro pasmepa, MOABCLICHHBIA Ha JUIMHHON, HEBECOMOM, ... .vuuvvew... Ha3bIBa-
€TCsl MATEMATHIECKUM MasTHHKOM.

OTBeT: HepacTHKUMOM HUTH

3aganue 20.
IIpoyumaiime mexcm u Oaiime pazeepHymylii 060CHO8AHHbLI OMEem
TNonepeyHBIMY HA3BIBAIOTCS BOJIHEL, B KOTOPBIX KOJIEOaHUA IIPOHCKXOMAT ... .. ...
OtBeT: NEepIEHAUKYJISIPHO K HAIPABICHHIO HX PACIIPOCTPAHEHH.

3.2, TunoBble 3a1aHus J1Jd IPOMEKYTOYHOH ATTECTALMH

3.2.1. Bonpocsl k 324€eTy

dopmupyemasi KOMIIETEHIUA:

OIIK-2 «CnocoGen NpHMEHSATh NPUHIUNEL CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHA3aluH,

HCIONB30BaTh (DU3HMOIOTHYECKHE, LMTONOTHYCCKHE, OMOXHMMUecKue, Onodusmueckue

METOBI aHAJH3a IS OIEHKH M KOPPEKIMH COCTOSHHS JKUBBIX OOBEKTOB M MOHHUTOPHUHTA

Cpenbl HX OOUTAaHUAN:

OIIK-2.1 mpuMeHSET NPUHIMMIEI CTPYKTYPHO-(QYHKIHOHAIBHOM OpraHu3ali s U3yde-
HUs GHOTIOTMYECKAX OOBEKTOB ¥ OIEHKH COCTOSIHMS YKHBEIX CHCTEM.

1. OcHoBrI 6uoMexanuku. broMexaHuKka JBMKCHHUSL.

2. Pomary B GHOMexaHuKe (BUIBI pHIYAroB, ypaBHEHHE MOMEHTA, IPUMEPHI PBIYAroB B JKH-
BBIX OPraHu3Max).
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3. Mexanuueckue CBOMCTBa OMonormueckux TKaHed (3akon [yka, Busl JdedopMarnuii,
YOpYTHE CBOMCTBA pa3JIMYHEIX TAIOB TKAHEH KMBBIX OpPraHU3MOB).

4, Konebanus B 6mogusuke (KoneGaHus Tena 4eNoBeKa, LEHTP MacChl, M3MCHCHHE LIEHTpa
MAcCCHI TIPH Pa3IMYHBIX BHAAX JBHKCHMUS).

5. buoaxycruka. @usnueckue (06beKTHBHEIE) XapaKTEPUCTHKH 3BYKa.

6. Buoaxycruka. ®usnonorndeckue (CyOBEKTHBHEIE) XapaKTEPUCTUKH 3BYKA.

7. TpaHCHYKIHA 3ByKa Y MIEKONHTAONMX (Ha [IPAMepe CIyXOBOTO allapaTa YelloBeKa).

8. Crpoenue yxa denoBeka. PyHKIUU HAPYKHOTO, CPEHETO M BHYTPSHHETO yXa.

9. CymHocTh 6GuHAYpanbHOTO 3hdeKTa.

10. Teopns xoaupoBaHUs 3BYKa.

11. TummanomeTpHs.

12. ®u3uyecKue OCHOBEI 3BYKOBBIX METOIOB HCCIICIOBAHMS B METUITMHE.

13. rdpaspyk (JacTOTHHIN auanmasoH, ¢usmueckue cBolicTsa). McTounuku MH(ppasByka B
MIPUPOJIE.

14. ndpassyk B npupoze. [IpuMeneHre nHbpa3Byka. MeTONEI 3alIUTH OT MHppasByKa.

15. YnpTpa3ByK H THIIEP3BYK B IIPHUPOIE.

OI1K-2.2 Ucnons3yeT GpU3NONOTHIECKHE, UTOTOTHIECKAE, OHOXMMUYECKHE, Onopusmye-
CKMe METOIBI aHATH3A A1 MOHUTOPHHTA M KOPPEKIMH CPeAbl OOUTAHHUS KUBBIX OOBEKTOB.

16. [IpuMeHeHHe yNbTpa3ByKa B TEXHUKE, HayKe H ME/HIIUHE.

17. ®u3udeckue ¥ (PU3MONOTHYECKUE XapaKTEPUCTHKHM 3ByKa. JlmarpaMma CIIBIIIMMOCTH.
VpOBHH HHTEHCHBHOCTH M YPOBHH IPOMKOCTH 3BYKa, €JHHHIIB MX H3MEPEHMs. 3aKOH
BebGepa-®exnepa.

18. VapTpassyk. Metoas! monydueHue yiabTpassyka. OTpaxkeHHE U MOLJIOIMEHUE YIbTPa3By-
KOBBIX BOJIH OHOTKAaHSAMM, aKyCTHUCCKUM uMrenaHc. DHU3HYECKHE MEXaHM3MBI B3aUMO-
JIEACTBUA YIBTPA3BYKOBBIX BOJH C OHONOrMYECKUMU TKAHSIMH.

19. VapTpasByKoBas (UArHOCTHKA. IIPHHIMIEI TOTy4eHU H300paXeHUiH OPraHOB C HCIIONb-
30BaHUEM YJIbTPa3ByKa.

20. D¢dext oriepa, ero HCIOIH30BAHKE I/ H3MEPEHHUS CKOPOCTH KPOBOTOKA.

21. Ypasuenue BepHyin, ycioBHE HEPa3PEIBHOCTH CTPYH, IPEACIBI HX NPHMECHUMOCTH JUIA
OIUCAHUS KPOBOTOKA.

22. BA3KOCTh JKHAKOCTH, METOABl €& omperencHus. HBIOTOHOBCKME H HEHBIOTOHOBCKHE
KAIKOCTH. BazkocTs kpoer. GakTophl, BIUAIOIIKE HA BA3KOCTh KPOBH B OpraHu3Me.

23. ®opmyna Ilyaseitns. Pacripenenenue faBleHHs M CKOPOCTH KPOBOTOKA IO COCYAHCTOM
CHCTEME.

24, TlynscoOBEIE BOJIHEI, MEXaHU3M HX BO3HHKHOBeHHA. CKOpOCT MyNbCOBOM BONHEL (Qop-
myiia Mosnca-Kopresera. Peructpanus nyICOBBIX BOJH.

25. JlamuHapHOe U TypOyleHTHOe TedeHue kuaxocTH. Umenmo Peiinonsica. IIposBreHus
TypOyJIeHTHOCTEHN B CEPIEUHO-COCYAUCTOM CHCTEME. "

26. PaGoTa 1 MOIIHOCTE cepALa.

27. OcHOBHBIE XapaKTEPUCTHKH NEKTPHUECKOTO IO, DNEKTPHICCKUMA JIUIIONE U €T0 HOoJIe.

28. TOK B XHUAKOCTIX. I10JBIKHOCTS HOHOB. DIEKTPOIPOROTHOCTE 3IEKTPOIMTOB. ["anbBa-
HHU3aIHS.

29. TlonydeHue BHICOKOYACTOTHBIX 3/IEKTPOMATHATHEIX KoneGanui. TepaneBTHYECKHH KOH-
Typ. lepBUUHbIe MEXaHH3MbI BO3ICHCTBHA HA OPraHU3M BBICOKOYACTOTHRIX TOKOB H IIO-
neit. Ternosble ¥ HETETIOBEIE 3P HEKTEL

30. quatepMmusa. DneKTpoxXupyprus. MoHoakTHBHAs ¥ OHaKTHBHas MeTOXMKY. MecTHas
JApCOHBANTM3AIN.

dopmupyemMast KOMIETEHIIUS:

18



OIIK-6 CriocobeH mcnone30BaTh B IPodecCHOHANbHOM AeATENLHOCTH OCHOBHEIE 3aKOHEI

GU3KKH, XUMHH, HayKk o 3emie u OHOJNOrMH, IPHUMEHATH METOABI MATEMATHYECKOTO

aHanM3a M MOICIUPOBaHHS, TEOPETHYECKUX H OSKCHCPUMEHTAIBHBIX HCCIIEIOBAHMIMA,

npuoOpeTaTh HOBBIE MAaTeMAaTHYECKHEe M eCTECTBEHHOHAYYHBIE 3HAHMS, HCIOIB3Yd

COBpEMEHHEIE 00pa3oBaTeNnbHbIe H HHHOPMAIHOHHEIE TEXHOIOTHH:

OIIK-6.1 HMcnoms3yer B IpodeccHOHATbHOM NeATENbHOCTH OCHOBHEIE 3aKOHBI (DM3HKH,
XVMMUH, HayK 0 3emiie i OHOJIOTHH.

il

o1 3 O

WOEOEE RN HOIWY R

HOEWEA BHOWT»>

BriGepute onpenenenue 3ByKa.

Jto Mexasudeckue Kojebanus ¢ yactoroit ot 20I' mo 20000 I'm.

OTO 3MEeKTpOMarHuTHEIE Konebanus ¢ yactotoii ot 20I' no 20000 1.
OTo MexaHuUeckue xonebanus ¢ yactoroit ot 20kl 1o 20000k 1.

OTo 3MeKTpoMarHATHEIC Konebanud ¢ yactotoit ot 20kl qo 20000k 1.
910 MexaHm4ecKHe KolebaHud ¢ yacToroit Beime 200001,

BribepuTe onpenenesne yibTpa3ByKa.

OT0 MexXaHUYECKHE KonebaHus ¢ YacToToit MeHbme 2001,

OTO 3NEeKTpOMarHuTHEIE Koebanus ¢ yactotoi ot 201" go 20000I 1,
D10 MexaHnIeckue Kojebanus ¢ yactoroi ot 20kl 10 20000T 1.

JTO 3NEeKTPOMarHuTHEIE Kojiebanus ¢ yacToToi oT 20kl go 20000k 1.
D10 MexaHWYeCKHe KojeOaHus ¢ yacToToi Beime 200000, ’

Kaxoii 3aBHCHMOCTBIO CBS3aHBI MEXIY CO0O0H TPOMKOCT M MHTEHCHBHOCTD 3BY-
Ka?

Jlorapudmugeckoit

[Ipssmo mponopimoHansHOIM

OKCHOHEHITHAIBHOM

O6patHO IpONMOPIHOHANEHOM

IlokazaTenbHOMH.

Ot kaxux GU3NUECKUX APaMETPOB 3aBHCHT ITOPOT CIIBIIUMOCTH?
OT 9acTOThI ¥ HHTEHCHBHOCTH 3BYKOBEIX CHTHAJIOB.

TONBKO OT HHTEHCHBHOCTH 3BYKOBEIX CHTHAJIOB.

Ot aMIIIUTYZIB! 3BYKOBBIX CHTHAIIOB.

OT aKyCTHYECKOTO CIIEKTpA.

ToNBKO OT YaCTOTHI 3BYKOBEIX CHTHAJIOB.

Kaxoe u3;TydeHre Ha3bBAIOT PEHTTEHOBCKMM H3TydcHHEM?
PeHTreHOBCKMM H3IydeHHEM HA3BIBAIOT 3IEKTPOMATHHTHBIE BOIHHI C JIHHON
BOIHEI oT 80 10 1075MKM.

PeHTreHOBCKUM H3IyYeHHEM HA3BIBAIOT IOTOK JJIEKTPOHOB, OOJaNaroIux
O0JbIIoi SHEprHEit;

PeHTreHOBCKMM H3JTydeHHeM Ha3BIBAIOT 3IEKTPOMATHUTHEIC BOJHBI C HITHHON
BoJHEI OT 80 10 1073EM.

PenTrenoBckuM H3MyUeHHEM Ha3BIBAIOT BOJIHBI ¢ AJIMHOM BOJIHEL oT 80 mo 10

SM

PEeHTTeHOBCKMM H3Iy4eHHEM HA3HIBAIOT MOTOK dIEKTPOHOB ¢ sHeprueif or 80
1o 10 "MbsB.

UK - cnekTpockonusl. ..
OCHOBaHa Ha nornomeHny Monekynamu MK — nanydenus;
IPEANOJIaraeT HCCIERO0BAHUS MONEKYJIAPHBIX KONeOaHmit;
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no3Boiser uccnenonats 02, N2, H2;
HCIIOJIB3YET SJICKTPOMAarHuTHLIC HU3NTYICHHUs1 BUIUMOI'O JAvanas3oHa.

PedpakromMeTpusi OCHOBaHaA. ..

HA U3MEPEHUH YTJIa BpAIEHHs MTONIIPU30BAHHOTO CBETA;
Ha OIIpeIeNICHUH [TOKa3aTeNs IPeJIOMIICHHS;

Ha U3MEPEHUH OTKJIOHEHHS JaCTHUIl B MATHUTHOM IIOJIC;
Ha B3aHMOJICHCTBHHU SAep aTOMOB C MAarHUTHBIM IIOJIEM.

Meton SIMP. ..

HCIIONIB3YIOT ISl aHAJH3A BEIIECTB, aTOMBI KOTOPBIX MMEIOT A1pa ¢ HEYETHRIM
KOJIMYECTBOM IIPOTOHOB;

OCHOBAH Ha B3aHMOJEHCTBAM AP aTOMOB C IIOCTOSTHHBIM MarHUTHEIM II0JIEM;
MO3BOJISET U3MEPATH ONTHUECKYIO AKTUBHOCTE BEIECTB;

OCHOBaH Ha aHaJIM3€e CIIEKTPOB JIIOMHHECIIEHIUH BemlecTB B niponecce AMP.

OIIP — ciekTpockomnud. ..
IO3BOJISIET ONPEAENIATh CTPYKTYPHI MOJIEKYJI H KOHIIEHTPALMH BEINECTB, HMEIO-
IIUX HECIapeHHBIC JICKTPOHEL,

OCHOBaHA Ha B3aMMOJCHCTBUH BHEIIHHMX IEKTPOHOB C MEPEMCHHEIM MarHHTHBIM
NOJIEM;

HCIIONIBE3YET MarHATHBIM PE30HAHC aTOMOB, IIOMEIIEHHBIX B IIOTOK PEHTTEHOBCKUX
Tyugeit; ‘
OCHOBaHa Ha SIBJICHHH PE30HAHCA AJEP ATOMOB.

JroMuHeCUECHIMSL. . .

PasHOBHAHOCTDH (ochopecleHINY;

HCTIONB3YeTCs U aHaln3a BeIecTB, CIOCOOHBIX CBETHTHCS O AckcTBHEM YD
— Iy4ei;

HCTIONB3YETCS IS ONpeeicHUsS HHTCHCHBHOCTH MOTJIOLICHUS H3TyYeHu aHAIH-
3UPYEMBIM BEIIECTBOM;

ABJICHHUE, I03BOIIAIONIEE ONPENeNIAThH KOHIICHTPAIUIO BELECTB, IIOMEIEHHEBIX B
BBICOKOY4CTOTHOE MAarHUTHOE IIOJIE.

Ha ueM ocHOBaHbI (HOTOMETPHUUESCKHE METO/IBI aHAIH3a?

+ Ha U30UPATEIIHFHOM MOTTIONIEHHH CBETA PACTBOPAMH aHATH3HPYEMEIX COeTHHE-
HHUi,

— Ha OTPaXCHMHU CBETA PACTBOPAMH aHAIH3UPYEMBIX COCIMHEHHIH,

— HA CBEYEHHM, BLI3BAHHBIM TIEPEX0IOM 3JIEKTPOHA B BO30YKIEHHOE COCTOSHHUE,

— Ha H3JIyYeHHH aTOMOB, COJEpKalHXCs B aHATH3HpYeMOM obpasie.

OIIK-6.2. [TpumeHseT METOABI MATEMATHYECKOTO aHAIH3a H MOJCIIMPOBAHKA, TEOPETH-

12.

A.

YCCKHX U 3KCIIEPUMECHTAIBHBIX I/ICCJ'Ie,T.IOBaHIfIfi.

YeM OTIHYAETCA CIIEKTPOPOTOMETPHUECKII METON aHAIN3a OT (POTOKOIOPHUMET-
pudeckoro merona’?

— cnexTpoOTOMETpHUECKUIl aHATH3 Ha MOTTIOIIEHUH ITOJINXPOMATHYECKOTO CBe-
Ta, :

+ crekTpodoToOMeTpHUIECKHI aHAJIM3 OCHOBAH Ha IOTTIOIICHHN MOHOXpOMaTHYe-
CKOTO CBETa,
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18.

=W

Kaxoe yBenuueHne faer iyma, €CiIi pacCTOSHUE Hawmry4mero speaus 27 cm. ®o-
KYCHO€ pacCTosHUE 3 ¢cMm?

JIaHHBIX HETOCTATOYHO /IS pacyuera
81

9

5

2.9

Onpenenure GoxycHOE paccTOSHHE JYIIHL, HArOINEE LIECTHKPATHOE YBEIMYECHUE
IPH PaCCTOAHMH HAMIYUIIEro 3peHus 42 cM.

0.14 cMm

232 cM

7 cMm

0.7 cm

1.4 cm

B gem u3MepseTcs onTHYECKas CHTA THH3bI?
HuonTpus

Hrroton

Hxoyins

Kannena

C kakoit pusmueckoit XapaKTepPUCTUKON CBA3aHO pa3iIMUHe B I(BeTe?
¢ JJIUHOM BOJIHEL,

C MHTEHCHBHOCTBIO CBETA,

C OKAa3aTeIEM IPEIOMIICHHSA CPEJIbI;

€ 9acTOTOM. +

Ot 4ero He 3aBHCHT TOKA3aTeIh NIPEIOMICHHS BemecTBa?
OT CBOMCTBA BEIEeCTBA;+

OT JTTUHEI BOJIHEIL,

OT YaCTOTEI,

OT yIriia IpeJIoMJICHHS;

OT CKOPOCTH CBETA.

OIIK-6.3 ciocobeH proGpeTaTh HOBBIE MATEMATHUCCKHE K €CTECTBCHHOHAYYHBIE 3Ha-

23,

>

HoOwE

HHA, NCIIOJIBE3YyA COBPCMCHHEIE 06pa30BaTeJ'II)HHC H HH(bOpMaHHOHHBIC TEXHOJIO-
I'mn

B Kakxux eIUHAIAX H3MEPSETCS 3KCIIO3HIIHOHHAS 0347
Pan, K, P.

38, bap.

Ka/kr, P.

Pan, bap, 3s.

Pan, JDx/kr.

Bribepute onpenieseHHe MOIHOCTH IOTJIOIEHHOM TO36L.
Ornomenue npHpareHust 5KBUBANEHTHOR 10381 (dH) k HHTEpBay BpeMeHH (dt).
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OtHomeHHNe NpHpalieHus nornoneHHoi 1036 (dD) x uHTepBany BpeMeHH (dt).
Jro npoussenenue 10351 (dD) Ha ko3pdnimenT kavectna (K).

OT0 npousBeAcHUE NOorNomeHHo# 10351 (dD) Ha euHuIY IUTOMAME 00Iyd4aeMoro
BEII[ECTBA.

Otaomenue sneprun (E) Kk Macce 00IyUeHHOrO BEIECTBA.

BribepuTe mpaBrIIbHOE ONpeieNeHNe OTKPBITOM TEPMOIUHAMUIECKON CHUCTEMBL
Otxperroit TJZIC Ha3kIBaeTcs cucTeMa, He HMEOImas 000 I0UKH.

Otkpritoit TIC HaseBaeTcs cucTema, KOTOpas OOMEHHMBAETCA ¢ OKPYXKaroImeH
Ccpeno BEeIeCTBOM.

Otxpeitoit T/IC Ha3wIBaeTcs cHCTEMa, KOTOpas OOMEHHBAETCS C OKpYKaromiei
CpEeaoH 3HEeprueH.

Otkpeiroit T/IC HazpiBaeTcs cucteMa, KOTOpas oOMEHHBaeTCS C OKpYyXaromei
CpeoH BEIECTBOM U SHEPrUeH.

Kakue TepMomuHaMudecKye MapaMeTphl ONMHCHIBAIOT TEPMOIMHAMHYECKYIO CH-
creMy?

HaBnenue, reMnepaTtypa, o0seM, Macca.

Temneparypa, rpaiueHT KOHIEHTpaIUH, Macca, IPaaHeHT TaBIICHUS.
Temneparypa, rpaieHT KOHICHTPAIIHH, Macca, IPaieHT JaBJIeHUA, 00bEM.
Macca, rpanueHnT o0beMa, HaBlICHUE,

Macca, rpagueHT o6bpeMa, TeMIEpaTypa, SHTPOIIHS.

Kakue BeTMIMHEI Ha3bIBAIOTCSA SKCTEHCHBHEBIMHE?

3HauyeHHe KOTOPHIX 3aBUCHT OT KOJHYECTBA BEIIECTBA H pa3Mepa CHCTEMEL.
3Ha4YeHUE KOTOPHIX 3aBHCHT OT BETMYHHEI JJABJICHHS U KOHI[EHTPAIIHH.
3HaueHne KOTOPHIX HE 3aBUCUT OT KOJMYECTBA BEIECTRA.

3HaueHNe KOTOPHIX 3aBHCUT OT TEMIIEPATYPHI. v

3Ha4YeHUE KOTOPHIX HE 3aBUCUT OT BEJIMUMHEI JaBJICHNS U KOHIICHTPAIIHH.

Kakue BeTM4MHBI Ha3BIBAIOTCA HHTEHCHBHBIMU?

3Ha4eHHEe KOTOPHIX 3aBUCHT OT TEMIIEPATYpPhI U pa3Mepa CHCTEMBL

3HayeHHe KOTOPHIX He 3aBHCHT OT KOJNMYECTBA BEMIECTBA H pa3Mepa CHCTEMEL.
3HayeHue KOTOPHIX 3aBUCHT OT pa3Mepa CUCTEMEL.

3HaueHHE KOTOPHIX 3aBUCHUT OT KOJIHIECTBA BELICCTRA.

3HaucHHE KOTOPHIX HE 3aBHCHT OT KOJIHYECTBA TEMIIEPATyPHI K pasMepa CHCTEMBL.

Yto Ha3bIBaeTCH 0OpATHMBIM TEPMOAMHAMHYECKHM IIPOLIECCOM?

IMpornece, Ipyu KOTOPOM CHCTEMA MOXKET BEPHYTHCA B HCXOAHOE COCTOSHHE.
IIpornecc, pu KOTOPOM IS BO3BpaTa CHCTEMBI B HCXOIHOE COCTOSIHEE TpeOyIoT-
Cs1 3TpaTHl SHEPTHH.

ITpornecc, Ipu KOTOPOM JUIS BO3BpaTa CUCTEMBI B UCXOJHOE COCTOSIHIE HE IIPOHUC-
XOJHUT 3aTPaT SHEPTHH.

ITporecc, IpH KOTOPOM CHCTEMa BCETA BO3BpAIAeTCA B HCXOAHOE COCTOSHHE.

Kaxkotii pusugeckuit cmpicn kosddurmenta muddyzmn?

Koadpdunuenr muddysnm - ¢pusuyeckas BeqwdnHa, YHCIEHHO paBHAs KOJHYe-
CTBY BemlecTBa, AU PyHANpYIOWEro B eAUHNUIY BpeMEHH Yepe3 MeMOpaHy eiu-
HUYHOH TOIIIMHEL

Koapdunuent nuddysuu - pusudeckas BenmMyrHa paBHAs NU3MECHEHHIO Pa3HOCTH
KOHIICHTPAIMH BELIECTBA B €IMHHUITy BpEMEHH.,
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B. Kosbduuent muddysun - Gusudeckas BeIHYMHA YHCIIEHHO PaBHASA KOTMYCCTBY
BEIeCTBa, MUGPYHAUPYIOMEr0 B €IUHUIy BPEMEHU Yepe3 €MHUILY IIOany
[IpU TPaJHeHTe KOHIEHTPAI[MH PABHOM EIMHHIIE.

I''  Kosdpdunuenr mubdysun OespasmepHas BEIWUNHA, KOTOpas YYUTHIBAET CBOM-
CTBa camoii MeMOpaHH U HUGbGYHAXPYIOIETO BEMECTRA.

.  Kosddumuent nuddyzun - dusmdeckas penuunHa paBHas U3MEHEHHIO Pa3HOCTH
KOHIICHTPAIMK BEIECTBA B €AUHUIYY BpEMEHU Yepe3 €MHHUILY IUIOIMAH.

31. BriGepure mapaMmeTpsl, KOTOphIe BXoaaT Gopmyiny Ilyaseiing.

A. T'pammeHT cKOpoOCTH, AJIMHA COCYAa, KOOPOUIIHEHT BAZKOCTH.

B. Pamuyc cocyna, muHa cocyia, pa3sHOCTh JaBleHuH, KoaQPHIueHT BI3KOCTH.

B. Pammyc cocyna, JumHa cocya, IUIOMAAbL B3aUMOAEHCTBYIOMUX CIOEB, Kodddu-
IIHEHT BA3KOCTH,

I Jlnuna cocyaa, miomas B3auMOAeHCTBYIOIMHX CI0€B, KO3 GHIHEHT BA3KOCTH.

JI.  PasHoCTh JaBlieHHI, INIOTHOCTE KPORH, JUIMHA cOcyAa, kK03 HUIIHEHT BA3KOCTH.

32. Bribepure mapaMeTpbl, OT KOTOPBIX 3aBUCHT XapaKTep TEYCHHS JKUIKOCTH IO CO-
CyaaM.

A. TIIOTHOCTH JKHAKOCTH, AWHAMHUYECKAasA BA3KOCTh, CKOPOCTH TEUCHHS XHUIAKOCTH,
pammyc cocyna.

b. TInoTHOCTH XHUIKOCTH, JUIMHA COCYJA, CKOPOCTh TEHEHHUS KUAKOCTH, Pagryc co-

cyza. '

B. TI'pagment naBnenus, MJIMHA COCYAd, CKOPOCTH TEUEHHUS XUIAKOCTH, PaJuyC COCY-
Ja. '

I’  TmppaBnmyeckoe COMPOTHUBICHHE, JIMHA COCYZA, CKOPOCTh TCYEHHs XXHAKOCTH,
paguyc cocyaa.

J. TInoTHOCTP MHMAKOCTH, NJIMHA COCYAA, PA3HOCTH JABICHUIH, paqHyc cocyaa.

33. Yro ompependgercs uyucnoM PeifHosbaca DpH JBHXKEHHH BA3KOH XKUIKOCTH IIO
TpyOEe?

A. CxOpoCTb TCHCHHS XUIAKOCTHU.

b. Xapakrep TeueHUS KHUAKOCTH.

B. BenwuuHa OTHOINEHHS KHHEMATHYECKOH BA3KOCTH K JMHAMHYECKOH.

I T'mppaBnudeckoe COIPOTHUBIICHUE TPYOHI.

J. OOwem npoTtekaromeH XUAKOCTH.

34. TloyeMy KpOBB SBISCTCS HEHBIOTOHOBCKOH JXUAKOCTBIO?

A. Dto 00yciioBIeHO HaMYKEM B HeH pOpPMEHHEIX 37IEMEHTOB.

B.  Dto 00ycnoBiIeHO TeM, 4UTO JuIS KpoBH 4YHMcio PeliHonbica IIpHMHHMAET KpUTHYE-
CKO€ 3HaYCHHE.

B. 370 06ycnoBneno 60ipmM k03GGHUITHEHTOM BA3KOCTH KPOBH.

I 2t0 00yciIoBIeHO MaIeHBKUM KO3()(HHUIIMEHTOM BSI3KOCTH KPOBH.

35.METOJJUYECKHUE MATEPHAJIBI, ONPEJIEJSIOIIHE ITPOIIE-
JIYPHI OIEHUBAHWS 3HAHWI, YMEHHM 11 HABBIKOB
U OIIBITA JESITEJBHOCTH, XAPAKTEPU3YIONINX STAIIbI
®OPMHUPOBAHUA KOMIETEHITUI

Kpurepuu olleHMBaHHWSA 3HAHHU 00y4aromuxcs IPH OPOBEJIEHUH KOJJIO-
KBHYMaA.
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e OTMeTKa «OTJIMYHOY» - 00yJalOIUiics YeTKO BBIpaXaeT CBOK TOYKY 3PEHHS IO pac-
CMaTPHBAEMEIM BOIIPOCAM, IPUBOAS COOTBETCTBYIOIMHE IPUMEPHL.

¢ OTMeTKa «X0pOIIOY - OOyUarouMiics OMyCKaeT OTAENBHEIE TIOrPEMIHOCTH B OTBETE

e OTMeTKa «yAOBJETBOPHTENLHO» - 00yUaomIMiics OOHAPYXHMBAET HPOOENEl B 3HABAAX
OCHOBHOrO y4e0HOTrO B HOPMAaTHBHOTO MarepHaa.

e OTMeTKa <« HEYAOBJIETBOPHTEILHO» - OOyYalOImuiics OOHAPYXXUBAET CYIIECTBEHHEIE
1po0eIIbl B 3HAHASIX OCHOBHBIX IIOJIOXKCHHMH IUCHUIUTMHEIL, HEYyMEHHE ¢ TIOMOIIBIO MPEeIojaBare-
JIS IOy YHTh NIPaBUIBHOE PEINEHNAE KOHKPETHOH MPakTHIECKOH 3aaun.

KDI/ITCDI/II/I OLICHUBaHUs 3HAHUM OGYHaIOHlI/IXCSI TIPHU ITPOBCICHUH TECTHUPO-

BaHU:

PesynpTar TecTHpOBaHMS OLIEHUBAETCS 110 MPOIEHTHOM MIKaJle OLIEHKH. Ka}KLIOMy oby-
YaIomEeMycs MpeAIaraeTCs KOMIUIEKT TECTOBBIX 3aJaHUi H3 25 BOIPOCOR:
e OTMeTKa «OTJIHYHO» — 25-22 MpaBUIBHBIX OTBETOB.
¢ OT™MeTKa «xopomro» — 21-18 npaBANBHEIX OTBETOB.
e OT™MeTKA «YyAOBJECTBOPHTENbHO» — 17-13 MpaBUILHEIX OTBETOB.
e OTMeTKa «HEYAOBJIETBOPHTEILHO» — MeHee 13 NpaBHIBHBIX OTBETOB

KDHTCDHH 3HAHMH NPH NPOBEJIEHUH 3a4Y€TA:

e OTMeTKa «3a4YTeHO» — BBHIIONHEHBI BCe BHABI Y4eOHOM paGOTEHI, mpeaycMOTPEHHBIE
y4eOHBIM nuiaHoM. OOydarommiics DEMOHCTPHPYET COOTBETCTBHE 3HAHHM, YMEHHIA, HABEIKOB
NPUBEJACHHBIM B TaOIHMIAaxX MOKa3aTeNsaM, ONepHpYeT IPHOOPEeTeHHBIMU 3HAHHUSIMM, YMEHHIMH,
HaBBIKAMH, IIPHMCHACT UX B CHTyalMAX I[OBBINICHHOH cIOXHOCTH. IIpy 5TOM MoryTt 6BITH J0-
OYIICHB HETOYHOCTH, 3aTPYAHEHHUS IIPH aHAIUTHYECKHX OIEpalliaX, IepeHoce 3HAHHR U yMe-
HUH Ha HOBBIE, HECTAHJAPTHHIE CUTYAITHH.

e OTMeETKA «He 3a4TeH0» — HE BHIIOJHEHB! BUAB Y9eOHOH paboTEI, mpeaycMOTpEHHEIE
YUYEeOHEIM IUIAHOM. NEMOHCTPHPYET HEIIONHOE COOTBETCTBHE 3HAHUI, YMEHUIA, HABBIKOB IIpHBE-
NCHHBIM B TaONuIax IoKasaTeleif, JOMycKaloTCs 3HAYNTEIbHBIE OHIHOKH, IPOSBISIETCS OTCYT-
CTBHE 3HaHMH, YMCHHIM, HaBBIKOB IO OONBIIEMY Py MOKa3arene, 00yIatoIuics HCIBITHBACT

3HAYHTE/IbHBIC 3aTPYAHECHUS IIPH ONIEPHPOBAHUY 3HAHUAMH M YMCHHAMH IIPH MX NICPECHOCE HA
HOBLIE CUTyaITuN.
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AHHoTanus patodeii nporpaMMbl JHCHAILIHHBI
b1.0.14.04 «buoduzuka»
YpoBens Bricmiero oopazosanng BAKAJIABPUAT
Hanpasnaenne noarorosku 06.03.01 buosorus
IIpodunas I'eHeTHKA KHBOTHBIX
dopMma o0yueHHs OUHAS

Hens aucnunannbi: ITo3znanue Quznyeckux 3aKOHOMEPHOCTEH MPOIECCOB B XKMBOM OpPraHH3Me,
¢dbopMHUpOBaHHe TpeACTABIEHMIH, MOHATHM, 3HAHHH O (YHIAMEHTATBHBIX 3aKOHaX KIACCHYECKOH H
COBpeMEHHOH OHOQHM3WKH M HABHIKOB MPHUMEHEHHS B NPOGeCCHOHAIBHOM AEATENBHOCTH (PU3HUESCKHX
METOJIOB U3MEPEHUI 1 UCCIeNOBAHMI.

Mecto aucoanmabl B ydeonom naane: JucuunmuHa 51.0.14.04 «Buodu3uka» OTHOCHTCA K
monymo B1.5.14 «buonorus xierku» 6a30Boii yacTH yueOHOro miaHa, AMCLHIUIMHA OCBaUBaeTCs B 3
ceMecTpe. TpeboBaHHEe K pe3ynbTaTaM OCBOEHMSA NUCLMIUIMH: B pe3yNibTaTe M3YyUeHHs JWUCLIUTUIMHBI
dopmupytotes caexyromune kommnerenuun: OITK-2, OITK-6.

OIIK-2 CnocoGeH NpHMEHATh NPHHIUINBL CTPYKTYPHO-()YHKIMOHAIBHOM OpraHu3alum,

HCIOIB30BaTh (DH3MOJIOTHYECKUE, ITHTOJOTHYECKHE, OHoXuMmdeckue, Ouodmusndeckue

METO/IBI aHaJ|3a JUIS OIEHKH U KOPPEKIIMH COCTOSHUS )XXMBHIX 0OBEKTOB H MOHUTOpPHUHIA

CpeIsl HX OOHUTaHMS: n

OITK-2.1 TIpuMmeHsleT NMPMHIMNBI CTPYKTYPHO-QYHKLMOHANBHOM OpraHM3alM Uil HM3Y4YCHHMS
61OIOrHYecKHX OOBEKTOB H OLIEHKH COCTOSHHUA JKUBBIX CHCTEM. '

OIIK-2.2 Hcnonb3yeT ¢(uiHonoruieckue, LUTONOTHUecKHe, OuoxuMudeckue, Ouoduinueckue
METOZbI AHAJIH3a 711 MOHHTOPHHIa H KOPPEKLMH Cpeibl OOUTaHHUA JKHBBIX OOBEKTOB.

OIIK-6 Crioco0eH HCIIONb30BaTh B MPOPECCHOHANBHON MEATEIFHOCTH OCHOBHBIE 3aKOHBI

(U3UKH, XUMHHM, HayK O 3emie M OHOJOTMM, NPHMEHATH METOIBl MAaTeMaTHYECKOTO

aHanM3a ¢ MOJEIHMPOBAHMA, TEOPSTHHYECKHX H OKCICPHMEHTANBHBIX HCCIENOBaHHUM,

npHOOpeTaTh HOBBIE MATEMAaTHYECKHE M €CTECTBEHHOHAy4HBIE 3HAHHWA, MCIIONB3YS

COBPEMEHHEIE 00pa3oBaTe/IbHbIC U HHPOPMAIIMOHHBIE TEXHOJIOTHHU:

OIIK-6.1 Ucnonssyer B mpodecCHOHANEHOM NESTebHOCTH OCHOBHBIE 3aKOHBI (PM3MKH, XUMHH,
Hayk o 3emie U GHOJNOrHH. '

OITK-6.2 TlpuMeHseT MeTOAbl MAaTeMaTHHECKOTO aHANW3a U MOIETMPOBAHUSA, TEOPETUIECKUX M
9KCIEPHMEHTAJIBHBIX HCCIIEAOBAHMI. )

OIIK-6.3 Cnocofen mpuoOperaTh HOBHIE MAaTeMaTHYeCKHe€ M €CTECTBEHHOHAYYHEBIC 3HAHHS,
HCIIONB3Ys COBpEeMEHHbIe 00pa3oBaTeibHbIe U MHGOPMALIMOHHbBIE TEXHOIOTHH.

Kpatkoe cogepixxanne qucHHIIMHBL: BpalaTenbHoe ABIDKEHHE B KUBBIX OpraHu3Max, AeHCTBHE
BUOpaiyii Ha JKHMBBIE OpPTraHM3MBI, MEXAHHYECKME CBOMCTBA OMOJIOTMYECKMX TKaHeH. dusuyeckue
CBOMCTBA KPOBH, 3aKOHOMEPHOCTH JBHXEHHS KPOBH IO COCYAMCTOM CHCTEME, CEpALE Kak MeXaHHYeCKast
CHCTEMa, METO/Ibl U3MEPEHHUS JaBIeHUs KpoBH. KonebaHusa U BOIHBI: OCHOBHBIE MEXaHH3Mbl M3/Ty4JCHHS
3BYKa B JXMBOTHOM MHpE, BOCIIPUATHE 3BYyKa, CIyXOBOJi amnmapar opranusma, 6uodusrka unppassyka u
yABTpa3ByKa, NpHMEHEHWE YILTpa3Byka B BeTepuHapHH. TepMoamHaMHka OHONOTHMYECKHX CHCTEM.
Tlepsoe Hayano TEPMOAMHAMMKA B GHONOTHH, TETUIOBON 6aNaHC XHBOTO OpraHH3Ma, BTOPOE HAYalo
TEpPMOANHAMUKH B OGMONOTHHM, 0COOEHHOCTH TEPMOANHAMUKH OTKPHITHIX CHCTeM. J[eHCTBHE TOCTOSHHOIO
M NIEPEMEHHOT0 3JIEKTPHUYECKOTO TOKa Ha XKUBOH opranusM, AeiicTBHe MOCTOSHHOIO MarHUTHOTO IO/ HA
OpPraHu3M MJICKOMNHUTAIOMMX, MeToAbl saekTporpaduu. Bpalnenne 1UIOCKOCTH — HOJMAPH3ALKAM.
[IpuMeHeHue MONAPU3OBAHHOTO CBeTa B OHoOJOrMUeckux HccnenoaHuax. Caxapumerpusd. BrusHue
TEIUIOBOTO HU3JIyYeHHs Ha >KMBOH opranusM. HMoHusupyrolllee u3nydeHHe. buonoruueckoe HeHCTBHE
HOHM3UPYIOIHX KU3TydeHHH. JlozumMerpus. IIpuMeHeHne H30TOMHOrO aHa/IU3a.

OO0mas TpyaAoeMKOCTh JHCUMILIMHBL: 2 3a4€THBIE SAMHUIIBI (72 Yaca).
Hrorosnlii KOHTPOIbL NO AHCHHUIJIMHE: 3a4ET.



