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1. IEJH U 3AJAYA JUCHUTIIHHBI

OcHOBHas eI TUCIUIUINHEL - (OPMHPOBAHHE Y CTYIEHTOB [IpeICTaBNEHUI 0 BaKHEMH-
IIHX (U3HYECKHX MpPOIEccax, MPOTEKAOMUX B JKUBBIX OPraHM3MAaxX, OCHOBHBIX IIPHHIMIIAX U
TEOPETHYECKUX IOJIOKEHUAX OHOPH3UKH, IPHOOPETEHHE CTY/IEHTAMU HABBIKOB GHO(H3HIECKO-
ro Mojxoja K 3KCIEPHUMEHTAIbHOMY HCCIIEA0BAHUIO OHOJOTMYECKHX SBJICHUN U 3aKOHOMEPHO-
cTeil.

J1s nocTHIKEHH S MOCTaBIeHHOM 1iei HeOOXOMMMO PEITHTh CIIEAYIONIHE 3aAa4H:

--- ofmeobpasosarenpHas 3ajaya 3aK/II0YAaETCS B H3yYeHHE 3aKOHOB (DM3HKM MPHMEHH-
TENBHO K OMOJIOTHYECKHM 0OBEKTaM;

--- NPUKJIafHas 3a7a4a 3aKJIFOYaeTCcad B OBJIAJIEHUH METOJaMH J1ab0paTOPHBIX HCCIIEOBa-
HHIA;

--- CTeNMaNbHAs 3a1a4a COCTOMT B BHIPabOTKE yMEHUH 110 IPHMMEHEHHIO 3aKOHOB (PH3HKH
K OHOJIOrHUecKuM 00BEKTaM.

2. IIEPEYEHD IINTAHUAPYEMBIX PE3VJIbTATOB OBYUYEHMUS ITO JUCIIU-
IVIMHE (MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMHY PE3YJIb-
TATAMU OCBOEHUS OBPA3OBATEJILHOM ITPOT'PAMMEBI

B pesynbrare ocBOeHHs NHUCHMIUIHHBI 00yYaOIUIiCsS TOTOBUTCA K CIIEAYIONITAM BHAAM Jic-
ATENBHOCTH, B COOTBETCTBHH ¢ oOpaszoBarensHeM ctangaptoM @I'OC BO 06.03.01 Bromnorus,
npoduns bruoskonorus

ObaacTe npodeccHOHANBLHOI NeATENBLHOCTH:

Tumnel 3a1a4 npohecCHOHANBEHOM NeATeIEHOCTH:

® Hay4HO-HCCIIeOBaTENbCKas

® HAYYHO-TIPOU3BOJICTBEHHAS H IPOEKTHAS

® OpraHU3alHOHHO-YIIPaBJIEHYeCKas

e [1e/laroruyecKas

¢ iH(bOpPMAIHOHHO-OHOJIOrHYeCcKast

Komnerenuun ody4aromerocs, popMupyemMble B pe3yJbTaTe 0CBOCHHS JHCIHILIHHBI

M3y4yenne TUCIUIUIHHEI IOJDKHO chOPMHPOBATE CIIEAYIONIHE KOMIIETEHIIMH:

A) obmenpodeccnonanbubie komnerenuuu (OIIK):

OIIK-2 cniocoOHOCTHIO HCIOJIB30BATh 3KOJOIHYECKYIO IPAaMOTHOCTh H Ga30BLIe 3HAHHS B
obsacti QpU3MKH, XMMHH, HayK O 3eMiIe H OHOJIOTHH B )KM3HEHHBIX CHTYAIIHAX; IIPOTHO3UPOBATE
IOCNENCTBHS CBOEH MPO(eCCHOHANBHOMN AeSTENbHOCTH, HECTH OTBETCTBEHHOCTD 3a CBOM pelle-
HUS:

OIIK-2.1 npuMeHseT NPHHIMIBI CTPYKTYPHO-(YHKIMOHATLHOM OpraH13aluy Uil H3yde-
HHA OHOJIOTHYECKHX OOBEKTOB M OIIEHKH COCTOSHHS JKHBEIX CHCTEM

OIIK-2.2 ucnone3yer Gpu3HOIOTHIECKHE, IIHTOJIOTHYECKHE, OHOXUMHUYECKHE, OHohu3nye-
CKHE METOIbI aHAJIH3a /I MOHHTOPHUHTA U KOPPEKIIMH CpeJibl 00U TAHHS JKUBBIX 00HLEKTOB

OIIK-6 croco6HOCTEIO IPHMEHATH COBPEMEHHBIE SKCIIEPUMEHTAIIBHEIE METOIBI PAOOTEI ¢
OuonoruyeckUMH 0OBEKTaMK B IOJIEBBIX M TAGOPATOPHEBIX YCIOBHAX, HABBIKKU pabOTEI ¢ COBpe-
MEHHOH allnaparypo:

OIIK-6.1 Hcnone3yer B mpodecCHOHAIBHOM JesATENbHOCTH OCHOBHBIE 3aKOHBI (DH3HKH,
XHMHH, HayK 0 3emiie 1 OHOIoruu

OIIK-6.2 IIpumensieT MeTOJbI MaTEMaTHYECKOTrO aHAIM3a U MOJEIMPOBaHMS, TEOPETHYE-
CKHX M JKCHEPUMEHTAJILHBIX HCCIIE0BAHHI

OIIK-6.3 ciocoben npuobpeTars HOBEIE MaTeMaTHIeCKHe U eCTeCTBEHHOHAYYHBIE 3HAHKS,
HCII0JIB3YsI COBPEMEHHBIE 00pa3oBaTeNbHble U HHPOPMAIIMOHHEBIE TEXHOJIOIHH



3. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Hucnunmuna b1.5.14.04 «buodusuka» otHocutes k moaymo b1.5.14 «Bronorus KieTkmn»
0a3o0Boii yacTu yueOHOro miaHa QemepanbHOro rocyaapeTBEHHOro 06pa3oBaTebHOTO CTAHAAp-
Ta BBICIIEr0o obpasosanus no cnenuanbaocTy 06.03.01 Buonorus, npoguns Buoskonorus (ypo-
BEHb BBICIIET0 00pa3oBaHus OakanaBpuar).

Jucuurimna ocBauBaeTcs B 3 ceMecTpe 2 Kypca Ha OUHOM 00ydYEHHH.

Hist usyuenus xkypca «buodusuku» B By3e CTYJIEHT HOJDKEH 3HATH OCHOBHI are6psl, Teo-
METPUH ¥ TPUTOHOMETPUH, OHONIOTHH, 3HAaTh (POPMYIHPOBKHU OCHOBHBIX (DH3MUYECKHX 3aKOHOB.
YMeThb NpOU3BO/IMTE MAaTEMATHYECKHE BBIKIAKH [IPH pelleHnH QH3MIECKUX 33124 ¥ ObITh KOM-
NETeHTHBIM B 00JIACTH YTEHHUs U IOCTPOCHHS TPapUKOB (PH3MYECKHUX MpoleccoB. [IpemamecTpy-
IOIUMH JHCIUIIMHAMH, Ha KOTOPBIX Oasupyercsi «Buodu3uka», SBIAIOTCS: LIKOJBHBIA Kypc
(pusvku, MaTeMaTHKH M OHOIIOTHH, BBICIIAS MATEMATHKA, BEKTOPHAs are6pa.

«bropusuka» sBIsIETCS 6A30BBIM KypCOM M TO3BOJAET CTYIEHTaM IOIYYMTh yriIyGlieH-
HbIC 3HAHHS OCHOBHBIX (DM3HYECKHX SBJICHUH, (DYHIaMEHTaIbHBIX 3aKOHOB KIaCCHYECKOH H co-

BPEMEHHOH (H3MKH M OGMO(U3MKH, HABBIKK I YCIEIHONH NpodecCHOHAIBHOM AesTeIBHOCTH 1
IPOIOJDKEHUS TPO(PECCHOHAILHOr0 00pa30BaHus B MarHCTPaType.

HHCHHHHHH& HMEET TOYKH IEPECCUECHHS ¢ TAKUMH THCIHUIINIMHAMH KaK:

L. DHU3HOIOTHS H ITOJIOTHS )KHBOTHBIX;
2 AHaTOMHUS JKUBOTHBIX

3. [Taronoruveckas ¢pu3nonorus;

4 I'uruena >KUBOTHBIX;

4. OBBEM JUCHUIIJIMHBI “BUO®PU3UKA”

4.1. OBBEM JUCHUILIUHBI “BUOPU3ZUKA”
JIJIS1 OYHOM ®OPMbI OBYYEHUS

Cemect
Bupg yue6noii paGorsl Bcero uyacos 3 P
AyaMTopHbIe 3aHATHSA (BCETO) 32 32
B ToM umcre:
Jlexiyu, B TOM YHCIle HHTEPAKTHBHEIE
16 16

(hOpMEI
[Tpaktiueckue 3austus (I13) 16 16
CamocrosTesbHas pabora (Bcero) 40 40
Bupa npoMmexxyTouHO# aTTecTaluu

. 3a4eT 3a4er
(mudpepenrmporannELii 3a4eT)
O6mas TpyaoeMKocThb Yachl / 3aUeT-
HBIE €TUHUIIBI 72/2 72/2
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUS JIsI CAMOCTOSI-
TEJIbHOU PABOTBI OBYYAROUIMUXCSI 11O JTUCIHUILINHE

6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHHUSA JJIs1 CAMOCTOSI-
TEJBbHOU PABOTHI OBYYAIOIIUXCS IO JUCHUILIUHE

6.1. MeToau4ecKHe YKa3aHHHA VISl CAMOCTOATEILHON paboThl
1. MeTtonp! pacueTHOM U rpaduyecKkoil 06paboTKH HKCIIEPUMEHTANIBHEIX JAHHBIX B OHOJIO-
rudeckoi ¢pusuke YueGHO-MeTonmyeckoe mocobue / Kpymensuuixuit A.H., Cksopuos JI. A.,
Hucraxosa O. B., Kapynuna O. A.:— CII6., Usnarenscto CII6IABM, 2019r. — 41 ¢

7. IEPEYEHb OCHOBHOM U IOTNIOJIHUTEJIbHOM JJUTEPATYPBI, HEOBXO-
JUMOH IJIA OCBOEHUMSA JUCITUIIJIMHBI
4) OCHOBHAasl JIUTepPaTypa:
1. Aprioxos, B. I'. buopusuka : yge6bHuk nus Bysos / ITox pex. B. I'. Aptioxosa - Mocksa :
Axanemuueckuii Ilpoext, 2020. - 294 c. (Dynnamenrtansubli yueOuuk) - ISBN 978-5-8291-
3027-5. - Tekcr : oanextponHsit // OBC "Koucynbrant crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785829130275.html (nara o6pamenus: 19.06.2025). -
PexxuMm moctyna : mo mojamnucke.
0) JomOTHHTEILHAS JINTepaTypa:
1. Ornera, M. B. MatemaTiueckoe MOIeTHPOBAaHKE B KJIETOUHON GHOpU3NKe : yuebHOE moco-
Oue. / Ornesa U. B. - Mockea : M3natenscTBo MOCKOBCKOr0 rocyIapCTBEHHOTO YHHBEPCHTETA,
2014. - 46 c. - ISBN 978-5-19-010931-3. - Texct : anextponusiii / IBC "KoHCyabTaHT CTy1eH-
ta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785190109313.html (mara 06-
pamenus: 19.06.2025). - Pexxum noctyma : 1o moammucke.
2. D#nenemal, E. JI. @usuka ¢ onementaMu 6uodusuku : yuebuuk / E. JI. DiinensMman. - 2-e
u3., nepepab. u gom. - Mocksa : I'DOTAP-Menua, 2023. - 688 c. - ISBN 978-5-9704-6907-1,
DOI: 10.33029/9704-6907-1-FBF-2023-1-688. - BJIeKTpOHHaH BepcHsl JoCTynHa Ha caiite ObC
"KoHcynbTant crynenra" [caiiT]. URL:
https://www.studentlibrary. ru/book/ISBN9785970469071 html (mara obpamenus: 19.06.2025). -
Pexxum nocryna: o noamnucke. - TEKCT: 3MEKTPOHHEIH

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHHUKAIIMOHHOM
CETH «<MHTEPHET» HEOBXOJAUMBIE JJISI OCBOEHUS JUCITUIIJINHBI
JIs IOATOTOBKY K NMPAaKTHYECKHM 3aHATHIM M BBIIOJHEHHS CAMOCTOSTENILHOM paboThl
CTYZEHTHI MOTYT MCII0JIb30BaTh cienytomue Murepuer-pecypest:
1. https://meduniver.com — Meauuuuackuit HHGOPMAIMOHHEIH caliT.
2. Science - xypHal uznarenberBa American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year
3. Annual Reviews - €XEeroIHbIE Hay4HbIE 00630pHI -
http://www.annualreviews.org/action/showJournals
4. http://'www.nkj.ru/ - xxypran «Hayka u sku3HB» (OTKpPBITBIH JOCTYII)
5. http://www.inauka.ru/ - HayyHO-nOmysipHas razera «M3BecTus Hayku» (OTKPEHITHIH
noctym) http://www.science.ru/ - caiit «Hayka B Poccum» (OTKpBITEIi TOCTYII)
I NIeKTPOHHO-OHOJIHOTEYHbIE CHCTEMBbI:

OBC «CIIEI'YBM»

IBC «KoHCYNBETaHT CTYIEHTaY
CrpaBouHo-npasoBas cucrema «KoncynprastlLirocy

YHuBepcuterckas nHGopMmarnmonnas cuctema «POCCH Sy
[TonnoTekcToBas 6a3a manueix POLPRED.COM

Hayunas snekrponnas 6ubnnorexka ELIBRARY.RU
Poccuiickas nayunas CeTb

DneKTpoHHO-0ubIMoTeuHas cucteMa 1Qlib

P O g T4 =




9. ba3a jaHHBEIX MEXYHAPOJHBIX HHACKCOB HAYYHOrO IMTHpoBanus Web of Science
10. ITonHoTekcTOBas MEXUMCIUIIIMHApHas 0a3a JAaHHBIX II0 CEIbCKOXO3AHCTBEHHBIM H

skonoruueckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. SnexTpoHHEBIE KHUTH U3/1aTeNIbCTRA «IIpocmext Hayxu»
http://prospektnauki.ru/ebooks/

12. Komneknusa «Cenbckoe X03siicTBO. BeTepuHapus»  M3aTensCcTBa «KBampo»
http://www.iprbookshop.ru/586.html

9. METOAMYECKHUE YKA3AHUS JJIST OBYYAIOIIUXCS IO OCBOEHHUIO JIUC-
IUATIJINHbI
Merouueckie peKOMeHIAMH JUIS CTYAEHTOB — 3T0 KOMILIEKC PeKOMEH/IAIMI U pasbsic-
HEHHH, IIO3BOJISIOIMX CTYIEHTY ONTHMALHBIM 00pa30M OpraHM30BaTh NPOLECC H3YUYCHHS HaH-
HOM JUCLMIIJIUHEL
Coneprxanue METOMUYECKUX PEKOMEH/IALMMA, KaK [PABUJIO, MOKET BKIIOUATh CIICAYIOLLYIO HH-
(opmaruio.
* CoBeTbl 0 NIIAHKPOBAHHIO M OPraHH3alWK BPEMEHH, HEOOXOMIUMOrO Ha M3YYEHHE [IHC-

HUIHHEL. OnMcaHue MOCNEN0BATENbHOCTH JEHCTBHH CTYNCHTA, HIIH «CLEHApHil H3yde-

HUS JUCHUIUTHHBD.

YTpeHHee BpeMs ABJIAETCS CaMBIM ILIOZOTBOPHBIM JUIsl yueGHoM pabGotel (¢ 8 1014 ua-
COB), 3areM mocieobeeHHoe BpeMs (c16 no 19 gacoB) u BeuepHee Bpems (¢ 20 10 24 yacos).
Camblii TpyHBIA MaTepHa peKOMEH/yeTcs K H3yUEHHIO B Hayalle KaXk/I0ro BpEMEHHOTO HHTEp-
BaJia nocie otAbixa. Yepes 1.5 yaca paborel Heobxomum nepepsis (10-15 MunyT), uepes 4 yaca
paboThl MEPEPEIB ODKEH COCTABIATH | 4ac. YacThbio HAyyHOH OpraHM3alldM TPyAa SBISETCS
OBJIaJICHUE TEXHUKON YMCTBEHHOIO TpyJa. B HOpMe CTy/IeHT JIoKeH yaenars y4eHuio okoo 10
4acoB B JICHb (6 4acoB B By3e, 4 yaca — 0Ma).

e Pexomenmanuu o pabote Hajx JEKIMOHHBIM MATEPHAIIOM

IIpu MOArOTOBKE K JISKIMH CTYAEHTY PEKOMEHIYETCS:

1) mpocMOTpeTH 3alHCH NpPEAIIEeCTBYIOMIEH JEKIHK ¥ BOCCTAHOBHTh B IAMATH paHee
U3y4YEeHHBII MaTepHal;

2) MOIe3HO NPOCMOTPETh U MPE/ICTOSIINM MaTepral Oy ayLIeH JIEKIHH;

3) ecinu 3ajaHa caMOCTOATENbHAA POPabOTKa OTAENBHBIX (PPArMEHTOB TEMBI IPOILIOH
JIEKIMH, TO €€ HaJI0 BEIMOJIHUTH HE OTKJIa/(bIBas,

4) ICHXOJIOTHYECKH HACTPOUTHCA HA JIEKITHIO,

Ota paboTa BKJIIOYAET [Ba OCHOBHBIX dTala: KOHCIEKTHPOBAHHE JIEKIHH H MOCIENyIo-
IIyI0 paboTy HaJ JIEKIMOHHBIM MaTepHalIOM.

[Ton KOHCIIEKTHPOBAHKEM ITOJPA3yMEBAIOT COCTABJIEHHE KOHCIIEKTA, T.€. KPATKOIO IHCh-
MEHHOTO M3JIOXKEHHS COACPIKAaHMs Yero-aubo (YCTHOrO BBICTYIUICHHS — PEUH, JIEKIMH, JOKIa/a
U T.II. MJIH THCBMEHHOTO HCTOYHMKA — JIOKYMEHTA, CTAThH, KHUTH U T.IL.).

Metonuka paboThl IpH KOHCTIEKTHPOBAHKH YCTHBIX BBICTYIUIEHHI 3HAYMTENILHO OTIHYA-
€TCA OT METOJUKHU paboThI IPH KOHCIEKTHPOBAHNH MUCEMEHHBIX HCTOYHHKOB.

KoHcnexkrupys muCEMEHHBIE HCTOYHMKH, CTYIEHT MMEET BO3MOXKHOCTH HEOIHOKDATHO
NPOYHMTATh HY)KHEIH OTPBIBOK TEKCTA, TOPA3MBICTHTE HAJl HUM, BBIJIEIHTH OCHOBHBIE MBICIIH aB-
TOpA, KPaTko cpopMyIHpoBaTh HX, a 3aTeM 3amucars. [[pi He06XOMMOCTH OH MOJKET OTMETHTE
M CBOE OTHOIICHHE K 3TOH Touke 3peHus. Ciymias ke JIeKIHI0, CTYJeHT GOJIBLIYIO 4acTh KOM-
IUIEKCA YKa3aHHBIX BbIIEe pabOT JOJDKEH OTKJIAJBIBATh HA APYroe BpeMs, CTPEMSACEH MCIOJb30-
BaTh KXK/YI0 MHHYTY Ha 3aIlMCh JIEKIIHH, & HE HA €€ OCMBICTIEHHE — JJISI 3TOTO YiKe He OCTaeTCs
BpeMeHH. [105TOMY IIpH KOHCTIEKTHPOBAHHH JIEKIIMH PEKOMEHIYETCS Ha KaXIOW CTPaHHMIE OT-
AEJIATh MOJIS IS IOCIE Y OIIHX 3aIuceii B IOMOTHEHHE K KOHCIIEKTY.

3amucaB JIEKIMIO HJIH COCTABHB €€ KOHCIIEKT, He CIIe/lyeT OCTaBIIATh paboTy Hal JEKIH-
OHHBIM MaTepyalioM JI0 Havajla IOAr0TOBKH K 3aueTy. HyHO npozenaTs Kak MOXHO paHbIIE Ty
paboTy, KoTopasi COMPOBOXIAET KOHCIEKTHPOBAHHE MHCHMEHHBIX HCTOYHHKOB H KOTOPYIO HE
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yJalock c/ieNiaTh BO BPEMS 3allMCH JIEKLUH, - IPOYECTh CBOM 3aIIHCH, pacliu(poBaB OTAEIbHBIE
COKpallleHHsl, IPOAHAIM3HPOBATh TEKCT, YCTAHOBUTDH JOTHMYECKHE CBSI3H MEXY €ro dJIeMEHTAMH,
B psJie CIIyYaeB I10Ka3aTh UX rpa)MYeCcKH, BBIACIUT IIABHBIE MBIC/IH, OTMETHTE BOIIPOCKI, Tpe-
Oyrolye T0MOIHATENLHON 00paGOTKH, B YACTHOCTH, KOHCYJIBTALMH TIPETIoaBaTeNs.

IIpu paboTe Haz TEKCTOM JNEKIUH CTYAEHTY HeoOX0AUMO 06paTuTh 0c060e BHUMAHKE Ha
npobJIeMHBIE BOIIPOCHI, TIOCTAB/IEHHBIE MPENOaBATENEM IPH YTEHHH JIEKIMH, a TAKKe Ha ero
3aJlaHUs ¥ PEKOMEH/IallMH.

JUis Kax 0l NeKIHH, TPaKTHYeCKOro 3aHsTHS U J1a60paTopHO paGoTHI IPUBOAITCS HO-
Mep, TeMa, IIePEeYeHb pacCMaTPUBAEMEBIX BOIPOCOB, 00BEM B YacaX M CCHUIKH HA PEKOMEH]Iye-
MyI0 tuteparypy. s 3aHaTHii, IPOBOIUMBIX B HHTEPAKTHBHBIX (POpMaX, JOJIKHA YKA3BIBATHCS
UX OpraHusaluoHHas (opMma: KOMIBIOTEpHAs CHMYJISLHS, I€0Bas WK pojieBas urpa, pasoop
KOHKPETHOH CUTyallly U T.J.

* PCKOMCHII&I.II/IPI 110 TIOAT'0TOBKE K IIPAKTHUYECKUM 3aHATHAM.

[IpakTHyeckne (CeMHHApPCKHE) 3aHATHS COCTABIISIOT BAXKHYIO YacTh NMPO(ecCHOHATbHOIM
IOJITOTOBKM CTYNEeHTOB. OCHOBHAs IeIb NPOBEAEHHS MPAKTHYECKUX (CEMHHAPCKUX) 3aHATHIH -
(popMHpOBaHHE y CTYJEHTOB aHAIMTHYECKOIO, TBOPYECKOrO MBIIUIEHHS MyTeM MpHOOpeTeHus
NPaKTUYECKUX HABBIKOB. Tak K€ NMpaKTHYECKHe 3aHATHS MPOBOJATCS C IEJILIO YrIIyOIeHus
3aKpeTUIeHWs 3HAaHHUi, MOMYYCHHBIX Ha JIEKIUSAX M B TPOIIECCE CaMOCTOSTENLHOM paboTHl Hajl
HOPMaTHBHBIMH JIOKYMEHTaMH, y4eOHOH U Hay4yHOH nurepaTypoii. [Ipu moaroroeke x mpakTu-
YECKOMY 3aHATHIO JJIs CTYJEHTOB HEOOXOQUMO M3YUHThH MM MOBTOPHTEH TEOPETHYECKUH MaTe-
pHaI 110 3aJaHHOH TEME.

IIpu moAroToBKe K NPakTHYECKOMY 3aHATHIO CTYACHTY PEKOMEH/YETCS TPHIEPKUBATHCS
CIICIYIOIIEr0 aAJITOPUTMA,;

1) 03HAaKOMUTCS € TUTAHOM MIPEICTOSINETO 3aHATHS;

2) mpopaboTaTh JIUTEpaTypHbIE UCTOUYHUKH, KOTOPEIE OBUTH PEKOMEHIOBAHBI H O3HAKO-
MHUTBCA ¢ BBOJHBIMH 3aMEYaHHSIMH K COOTBETCTBYIOLIUM pa3zeliaMm.

Meronuyeckne ykazaHHS K IpPaKTHYECKUM (CEMHHAPCKHM) 3aHATHSAM MO JHCIHUILIHHE
Hapsay ¢ paboueilt mporpaMMoit ¥ rpadukoM y4eOHOro IpoIecca OTHOCATCS K METOAUYECKHM
JNOKYMEHTaM, ONpeAeNAIOLUMM YPOBEHb OpraHH3aliiy i KauecTBa 00pa3oBaTeIbHOrO Ipoliecca.

CopepxkaHHe NPAKTHUECKUX (CEMHHAPCKUX) 3aHATHH (DUKCHPYETCH B pabouux y4eOHBIX
IIporpaMmax JMCLHUIUIMH B pazzenax «llepedens TeM npakTHYEeCKHX (CEMHHAPCKHX) 3aHATHI.

Baxneiimeii cocrapnstonet mo6oii GOpMBI PaKTHYECKHUX 3aHATHI ABISIOTCS 3aIaHMus.
OcHoBa B 3aJJaHHM - TIpHUMep, KOTOPBI pa3bHpaeTcs ¢ MO3UIMI TEOPHH, PA3BUTON B JIEKIHH.
Kax npaBuno, oCHOBHOE BHUMaHUeE yaessteTcss GOPMUPOBAHHIO KOHKPETHBIX YMEHHIM, HABBIKOB,
4TO U OIpPENEIIET COACPIKAHUE IEATEIFHOCTH CTYACHTOB - pellleHHe 3aj]ad4, JlabopaTopHble pa-
OOTBI, YTOYHEHHE KaTerOpHil M MOHATHH HAYKH, SBISIOIIUXCS TNPEANOCEUIKON MPaBHIBHOTO
MBIIIJIEHUS H PEUH.

[IpakTHueckue (ceMUHApPCKKE) 3aHATHS BBIIOJHSIOT CJIEYIOLIHE 3a1a4u:

- CTHMYJIHPYIOT DErYJISpHOE HU3yuyeHHE PEKOMEHIyeMOil ITUTepaTyphl, a TaKKe BHHMa-
TEJIbHOE OTHOLIEHHE K JIEKITHOHHOMY KYpCY;

- 3aKpEeIUIAIOT 3HaHMs, NOJIyYEHHBIE B IPOLECCE JIEKIHOHHOTO O0YyYeHHs M CaMOCTOS-
TeJIbHOH paboThl Hal JIMTEpaTypOii;

- pacIMpsIOT 00BEM ITpoeCCHOHANBEHO 3HAYUMBIX 3HAHHM, YMEHHH, HABBIKOB;

- IIO3BOJIAIOT IIPOBEPHUTH NIPABHIIBHOCTh paHee MOJYYEHHBIX 3HaHHU;

- IPUBHUBAIOT HABLIKH CAMOCTOATEILHOIO MBILIUIEHHS], YCTHOTO BBICTYIUIEHHUS;

- CIIOCOOCTBYIOT CBOOOHOMY OIIEPUPOBAHUIO TEPMHUHOJIOTHEH;

- IIPEIOCTABIIAIOT MIPETOAABATEN0 BO3MOXKHOCTh CUCTEMATUYECKH KOHTPOJIHPOBATE YpO-
BEHb CaMOCTOATEILHON pabOThI CTYAEHTOB.

Meronudeckue yka3aHHS K MPaKTHYECKUM (CEMHHApPCKUM M JIaDOpaTOPHBIX) 3aHSTHIM
10 JUCHMIUIMHE INOJDKHBI OBITH OPHMEHTHPOBAHBI HA COBPEMEHHBIE YCIIOBUS XO3SHCTBOBaHUS,
JIEHCTBYIOLHE HOPMATHBHBIE TOKYMEHTEI, IEPeIOBbIE TEXHOJIOTHH, Ha MOCIEIHUE JOCTHKEHUS
HAyKH, TEXHHUKH M NPaKTHKH, HA COBPEMEHHBIE NIPEACTABICHUS O T€X HIIM HHBIX SBIECHUIX, U3Y-
YyaeMOH JIeHCTBUTEILHOCTH.



ITpakTHueckue (1abopaTopHbie pabOTEI) COCTABISIOT BAXKHYIO YACTh NMPOQECCHOHATBHOM
IIOArOTOBKH CTy/eHTOB. OHH HallpaBIIeHbI Ha JKCIIEPUMEHTAIBHOE MOITBEPIKICHHE TEOPETHYE-
CKMX MOJIOXKEHUH U opMUpoBaHUe yueOHBIX U NPOPECCHOHAIBHBIX IPAKTHIECKHUX YMEHUIA,

Brimonnenue crynentamu 1abopaTopHO-IpakTHYECKUX paloT HAIlpaBJIEHO Ha:

- 00001IeHkE, CHCTEMATH3ALMIO, YITyOlIeHHE, 3aKPEIUICHAE MONYYeHHBIX TeOPETHUECKHX
3HAHHH 110 KOHKPETHBIM TeMaM JHCIIHILIHH;

- opMupoBaHHE HEOOXOIUMEIX IPOPECCHOHATLHEIX YMEHHH U HABHIKOB;

JIMCHMIITIMHEEL, TI0 KOTOPEIM TUIAaHUPYIOTCS TabopaTopHEIe pabOTEl H MX 00BEMEI, OTIpe/ie-
NA0TCS PaboUNMH yUeOHBIMH TUIAHAMH.

Meromuyeckue yka3aHus IO IPOBENEHHIO MPAaKTHUECKHX (J1aBopaTopHBIX paboT) paspa-
OaTEIBaIOTCA Ha CPOK AeicTBHs paboueit yueGHOM MPOrpaMME] H BKITIOYAIOT:

- 3arjlaBUe, B KOTOPOM yKasblBaeTcs BUJ paboTsl (1abopatopHas), ee nop;xmcoabm HO-
Mep, 00bEM B Yacax ¥ HaWMEHOBAHMUE;

- 1eNb paboThI;

- IPEIMET U COoZiepKaHuie paboThI,

- obopynoBaHue, TEXHHYECKHE CPECTBA, HHCTPYMEHT;

- OPSAZIOK (I10C/IEe10BATENbHOCTD) BBINOMHEHHS PabOTHI,

- IpaBMJIa TEXHUKU OE€30IIaCHOCTH M OXpaHbI TPyJa 110 JaHHO#U paboTe (Mo HeoOXoauMo-
CTH);

- obmue mpaBuna K oopmileHHI0 paboThI;

- KOHTPOJIEHBIE BOIIPOCHI,

- 3aJlaHus;

- CIIUCOK JIUTEPATYPHI (110 HEOOXOAUMOCTH).

* PaspacHeHus mo moBoxy pabOTHl ¢ KOHTPOJIBHO-TECTOBBIMH MaTE€pHallaMH 10 Kypcy,
pPEKOMEH/IAIMHK I10 BBIIOTHEHHIO JJOMAITHUX 3aaHHi.

TectupoBanue - 3T0 IpoBepka, KOTOpas MO3BOJISET, BBHIIOJIHUB CHELHAIBHO MOA00paH-
HBIIl HabOp TECTOB, ONPENENIUT: COOTBETCTBYET JIM PeaibHO NOJYYEHHBIH pe3yasTaT OXHIaae-
MOMY YCBOEHMIO IIPOTpaMMBl. T€CT — 3TO BBINOJHEHHE ONpPENENIEHHBIX YCIOBHH M NEHCTBHIA,
HEOOXOIUMBIX JUIsl IPOBEPKH pabOThI TeCTHPYeMOH QYHKIIMK WK e& YacTd. Ha Kamplif Bompoc
10 IUCLUIUIHHE HEOOXOUMO MPABUIIBHO OTBETHUTH, BEIOPAB OMH BapHaHT.

10. BOCIIUTATEJIbHAS PABOTA

B pamkax peanusanuM OUCHUIUIMHBI IIPOBOAMTCSA BOCIMTATeNbHas pabora ams
(bOopMHpPOBaHUs COBPEMEHHOI'O HAY4YHOIO MHPOBO33PEHHS M CHCTEMBI 0a30BBIX IIEHHOCTEH,
(opMHPOBaHHUS U Pa3BHTHS JTyXOBHO-HPABCTBEHHBIX, TPAX/JAHCKO-IIATPHOTHYECKHX [[EHHOCTEIH,
CHCTEMBI 3CTETHYECKHX M ATHYECKUX 3HAHUHN W LEHHOCTeH, YCTAHOBOK TOJIEPAHTHOIO CO3HAHMS
B obmecTBe, (OpPMHPOBaHMS y CTYAEHTOB IOTPEOHOCTH K TPYAy KaK INEpBOH KU3HEHHOM
HeoOX0QMMOCTH, BhICIIEil LIEHHOCTH M TINIABHOMY CHOCO0Y MOCTHIKEHHS XM3HEHHOTO ycHexa,
JUIS OCO3HAHUS COLHATBHOM 3HAYUMOCTH CBOe Oyayuiei npodeccuu.

11. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOI' Wi, UCITOJIL3YEMBIX ITPHU
OCYHIECTBJIEHUHU OBPA30BATEJIBHOI'O ITPOIIECCA
B y4yeGHOM nporecce mo AMCUMIUTMHE MPEAYCMOTPEHO HCIOIb30BaHHE HH(OPMAIIMOHHBIX
TEXHOJIOTHH:

v BeJIeHUE MPaKTHYECKHUX 3aHATHI C HCIIONBE30BAHUEM MYJIBTUME/IHA,;

v MHTEPAaKTHBHbIE TEXHOJIOTHH (TIpOBEJIEHHE IHAIOrOB, KOJUIEKTUBHOE 0OCYXIEeHHE pa3-
JHYHBIX ITOJX00B K PEIICHUIO TOH HIH HHOH yuyeOHO-TpodecCHOHABEHOM 3a/1a4uH);

v B3aNMOJEHCTBHE C 00YJaIOIUMHUCS TOCPEICTBOM JIEKTPOHHOM TOYTEI;

v coBMecTHass pabora B OiekTpoHHOH uHGpOpPMALMOHHO-00pa30BaTENbHOR Ccpefie

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




11.1. TeXHOJIOrHH HCKYCCTBEHHOT0 HHTE/LIEKTA

Jnst IOArOTOBKM K MPaKTHYECKHM 3aHATHSAM M BBIIOJHEHHS CAMOCTOATENBHOH paGoThI
CTYAEHTBI MOT'YT HCIIOJIb30BATh HCKYCCTBEHHBIA HHTEIJIEKT.

UckyccTBeHHBIH MHTENIEKT — KOMIUIEKC TEXHOJIOTHYECKHMX DELICHHMI, MO3BOJISIOIHMIL
MMHTHPOBATh KOTHUTHBHBIE (DYHKIUHU Ye0BeKa (BKMOYas caMooOydeHHe U OMCK pelieHHi 6e3
3apaHee 3aJJaHHOTO aIlOPUTMa) M II0JIyYaTh IPH BBIMOJHEHHH KOHKPETHBIX 3a/a4 Pe3yNbTaThl,
COIIOCTaBHMBIe, KaK MHHHUMYM, C pe3yJjbTaTaMH HHTEJUIEKTYAIbHOH JEeATEeNbHOCTH YelIOBEKa.
KoMmiekec ~ TeXHONOTMYECKMX — pemleHMH — BKIodaeT B cebd  HHMOPMAIMOHHO-
KOMMYHHKALIHOHHYIO HHPPACTPYKTYpy, IPOTpaMMHOE obecrieyeHre (B TOM UHCIIE METOMBI Ma-
IIHHHOrO 00y4eHHs), IPOLECCHl M CEPBUCE MO0 00paboTKe NAaHHBIX M TOMCKY pemeHumii (Va3
Ipesunenta Poccniickoit ®eneparnuu ot 10 oxrsabps 2019 r. Ne 490 «O pa3sBUTHH HCKYCCTBEH-
Horo uHTeIiekTa B Poccuiickoit @enepannny).

JlaHHEIH MOZNIB HaleneH Ha GopMUpOBaHKe KOMIETeHIHi B chepe HCKYCCTBEHHOTO HH-
TEJUIEKTA, MO3BOJIAIONIMX BHITYCKHHKAM HCIONB30BaTh M pa3padaThiBaTh OTAEIbHBIE METOABI U
TEXHOJIOTHH € y4YaCTHEM MCKYCCTBEHHOI'O HHTEJUIEKTa, MO0 BJIAJETh METOJOJOTHYECKUMHE ac-
TMEeKTaMH HCIOJIb30BAHUS U pa3pabOTKM METOJOB H TEXHOJIOTHIT C MCIIOIB30BAHMEM HCKYCCTBEH-
HOTO WHTEJIEKTA M YCIIELIHO MPUMEHATh HX B CBOEH JEATENHLHOCTH, BIIAJIETh BCEMH KOMIIETCH-
LUSIMH, CBA3aHHBIMH C PYKOBOJICTBOM KOMIUIEKCHBIMHU PEIIIEHUSAMH [0 MCIIOJIB30BAHMIO H pa3pa-
boTKe cHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA, B Takoke o0Jiafars KBamuuKkanueii B cdepe ynpas-
JIEHHs] IPOEKTaMH U PYKOBOJICTBOM KOJUIEKTHBOM Pa3pabOTUYHKOB.

IIpu 3TOM B YacTH HCIIOJIB30BAHHUS CHCTEM MCKYCCTBEHHOIO MHTEJIEKTa 00pa3oBaTeIbHas
nporpaMma JIoJpkHa oOecreduBath (OpMHpOBaHHE KOMIETEHIHM [0 pENIEHHMIO TAKHUX 3a]ady,
KaK [JIaHHPOBAHHUE, IIPOTHO3UPOBAHKME M NPHHSTHE PEIICHHI, aBTOMATHU3ALMs PYTHHHBIX [IPOM3-
BOJICTBEHHBIX OIEpalii, HCIIOIb30BAHHE aBTOHOMHOTO HHTEJUIEKTYAILHOrO OOOPYIOBAHUSA H
POOOTOTEXHHYECKUX KOMIUIEKCOB, HHTEJUIEKTYAIBHBIX CHCTEM yIPABJIEHHMS JTOTHCTHKOMH, MOBBI-
1eHre 6e30IacHOCTH COTPYIHUKOB TIPU BBIIOMHEHHH POU3BOJICTBEHHEIX H OH3HEC-TIPOIIECCOB,
MOBBIIICHHE JIOAIILHOCTH U yZOBIETBOPEHHOCTH IIOTpeOUTelIeH, ONMTHMH3AIKS TIpoliecca Ioa60-
pa 1 00y4eHHs KaJ[poB Ha OCHOBE NMIPHMEHEHHs METOJI0B MAIIMHHOTO 00yJYeHH s, HEHPOCETEBRIX
MoJieJIel H METOJIOB, CKBO3HBIX IU(POBEIX CYOTEXHOJIOTHIT HCKYCCTBEHHOTO HHTEIUIEKTA U JIp.

B uactu pa3pabGoTku CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa 0OpasoBaTeNibHas MporpaMma
nojbkHa obecrieunBaTh GOPMHPOBAHHE KOMIIETEHIMI B 00acTsax pa3paboTKH M IIPOrpaMMHOM
peau3aliy alropuTMOB; MCCIIENOBAHUIl alTOPHTMOB H MaTeMaTHYECKHX METOIOB; pa3paboTKH
IIPOrPaAMMHBIX M TEXHOJIOTHUECKHX pELIeHHi; METOIOB U TEXHOJIOTHIA cOopa, XpaHeHHs 1 obpa-
OOTKM HaHHBIX; pa3pabOTKH CIENHATH3UPOBAHHOTO AalMapaTHOro O0GeCHeYeHMs; IOATOTOBKH
KBATH(HIHPOBAHHBIX KaJipOB B 00/IAaCTH HCKYCCTBEHHOTO MHTEJIIEKTA HA OCHOBE METO/IOB Ma-
IIMHHOTO 00y4YeHHs, HeHPOCETEBBIX MOJIeell H METOJIOB, CKBO3HBIX IU(POBEIX CYOTEXHOIOTHIA
HCKYCCTBEHHOTO HHTEJUIEKTA H JIp.

TexHonoruM MCKyCCTBEHHOTO HHTEIUIEKTa HCHOJB3YHOTCS HA JTAlle H3JI0XKEHHsS HOBOTO
COJIEPIKAHMS II0 TEME M €ro 3aKpeIUIEHUs] Yepe3 CUCTEMY NPOOIEMHBIX BOIIPOCOB 110 TEME, JI0-
MOJIHATENBHEIX YTOYHAIOLIMX MPOOIEMHBIX BOIIPOCOB M BEBIMOJHEHHE MPOOJEMHBIX 3aIaHHIA.
JlOTIONTHUTEIEHBIM METOAMYECKHM ITOJIX0J0M SBJISETCS HCIOJIE30BAHUE MOJENH «IIEPEBEPHYTOE
o0y4eHue», KOIa ydalluecs CaMOCTOSATENPHO M3YYal0T TEOPETHUECKUI MaTepualn JoMa, a Ha
YpOKe IepexXosaT K ero o0CykIeHuIo B ¢opMmare GpoHTAIBHOM Oece/lbl M 3aKPEILICHHIO Yepe3
peleHne 3aad B MUKporpymnmnax (o 4-8 yenosex).

IIpu opraHu3aIMHK 3aHATHIE MOAYIb «HCKYCCTBEHHBIH MHTEIIEKT» JOKEH OBITH BKIIOUEH
B Ka)XKJI0€ NPAKTHYECKOE 3aHATHE, YTO 3HAYUTENIbHO MOBBICHT HX 3()()EKTHBHOCTH, 0COOEHHO B
4acTH oOCyKIeHHs y4eOHOro MarepHasa, CaMOCTOSATEIBHO OCBOEHHOTO O0YYaloIMMCs JI0Ma C
IIOMOIIBI0 MHTEPHET pecypcoB. Pekomenayercsi, 4ToObl B 0OCYXKICHUH MPHHAIM YYACTHE BCE
obyuaromuecs.

IlepeyeHb pecypcoB ¢ CETH HHTEPHET:

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

2. Brenenue B MamuHHOe  oOydeHuHe oT «Bioinformatic Institute»
https://stepik.org/course/4852/promo
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3. Cnennanusanus MamuHHOe 00ydeHre M aHATH3 JaHHBIX 0T «MOCKOBCKHMi ¢dusukorex-
HHYECKHH HHCTUTYT» hitps://ru.coursera.org/specializations/machine-learning-dataanalysis
4. IInardopma nyst npoBeseHus copepHoBanuit o Data Science https://www.kaggle.com

11.2. IIporpammuoe obecnevenue

MepeueHs MMeH3MOHHOTO M CBOGOJHO PACHPOCTPAHSIEMOro MPOrPAMMHOT0 obecreyeHus,
B TOM YHCJIe 0TE€4eCTBEHHOI0 MPOU3BO/ICTBA

Ne | Haspanue pekoMeHIyeMBIX II0 pasjeliaM U Te- JIunenzus
I/l | Mam IIPOTPaMMBI TEXHHYECKUX M KOMIIBIOTED-
HBIX CPEICTB 00YyYeHus
1 | MS PowerPoint 67580828
2 | LibreOffice cBobonnoe ITO
3 | OC Anst O6pazopanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncynsranTtllimioc 503/KJ1
7 | Android OC cBoboanoe I10

11. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIVMASI JIUISI OCYIIECTB-
JIEHUS OBPA30OBATEJIBHOI'O ITPOLECCA IO AUCHUAILJIMHE

Haumenosanue | HanmenoBanue cnenuanb- | OCHAIEHHOCTH CHENHAIBLHBIX IOMeILe-
AHCIHIUTHHBI HBIX NOMENIEHHH U MoMelne- | HUIl U MOMeleHHt /I CaMOCTOATE Ib-

(Mmony.ist), HHUI JUISI CaMOCTOATENbHOH HOIi paboTsI

NPaKTHK B CO- pabdoTsl

OTBETCTBHH €

y4eOHBIM ILIa-

HOM

b1.5.14.04 103 (196084, r. Canxr- | Cneyuanusuposannas mebenv: TapTHI,
Brodusnka IletepOypr, yn. UepHurosckas, | CTynbs, TabypeTsl, y4eOHas I0CKa, MYIIb-

noM 5) VuebGHas ayautopus
JUIA IPOBEINCHUS 3aHATHIl ce-
MHHApCKOT0 THIIA, I'PYIIOBBIX
H HMHIUBHUOYAIBHBEIX KOHCYJIB-
TallMi, TEKYIUEro KOHTPOJS H
IIPOMEXYTOYHOM aTTeCTalluH

THMeMitHOe 060opyJoBaHUE.

Jlabopamopnoe o06opydosanue u
yuebuvle Mmamepuanel. pedhpaKTOMETPEI,
[TonapumeTpel,  Ja3epbl, KaJOPHMETPEI,
nabopaTopHBIE CTOJIBI U BUHTOBEIE Tabype-
TBl, IBETHBIE M HEHTpalIbHBIE CTEKJa-
(UNBETPHI, IITaHICHUHMPKYJIH, MHKpPOMET-
PBI, IUIAKATBI 110 pa3/ienaM aHATOMHUH.

104 (196084, r. Cauxr-
[lerepOypr, yi. UepHUrOBCKas,
noM 5) VYueOHas ayquTopus
JJId IIPpOBEICHUA 3aHATHIT ce-
MHUHaApCKOI0 THIIA, IPYIIOBBIX
U UHJAMBHIYaIbHBIX KOHCYJIb-
TalMi, TEKYIIEero KOHTpPOJS U
IIPOMEXKYTOYHOM aTTecTaliu

Crneyuanuzupoeannas  mebenb:  TapPTHI,
CTynbs, TabypeTsl, ydeOHas mocka, MYJIb-
THMeAUIHOE 000pyI0BaHHUe.
Jlabopamoprnoe o6opyoosanue u yuebuvie
mamepuanvl: pedppakroMeTpsl, [lomsapu-
METpBI, Ja3epbl, KaJlOpUMETpHI, jabopa-
TOPHBEIE CTOJIbI M BHMHTOBBIE TaOypeTHl,
LIBETHBIE W  HEWUTpalbHBIE  CTEKJa-
(GUNBTPBI, IMTAHTEHIHUPKYIH, MHKPOMET-
PBl, IUIAKaTHI IO pa3/ielaM aHATOMHH.

105 (196084, r. Cankr-
[lerepOypr, yn. YepHuroBckasd,
noM 5) VYueOHas ayauTopHs
IUI1 TIPOBENCHUs 3aHATHI ce-
MHHAPCKOI'0 THIA, IPYIIIOBBIX
U HHIUBHAYATBHBIX KOHCYJIb-

Crneyuanuzupogannas Mebenv: TIApTHI,
CTyIbsl, TaOypeThl, y4yeOHas J0CKa, MYJIb-
TUMeUHHOe 000pyIOBaHHeE.

JlabopamopHoe obopydosanue u yuebHvle
mamepuanv: pedpaxkromerprl, I[lomsapu-
METpBI, Jla3epbl, KaJopuMeTpsl, abopa-

11



Tanui, TEKYLIETr0o KOHTPOJIA H
HpOMC}KY’I‘O‘IHOﬁ aTTecTalluu

TOpPHBIE CTOJIBI W BHHTOBEIE TalypeTsl,
[IBETHBIE M  HEHTpaJbHBIE  CTEKJIA-
(GUIBTPBI, IITAHTEHIHPKYIH, MHKPOMET-
PBI, TIJIAKaTHI 110 pa3jiesiaM aHaATOMHH.

206 Bonpliol yMTaTBHBIA 3a
(196084, r. Cankr-ITetepOypr,
yn. UepHuropckas, oM 5)
IloMmeimenue IsL  CaMOCTOS-
TENBHOH paboTh

Cneyuanusuposannas ~ mebens.  CTOIBI,
CTYJIBS

Texnuueckue cpedcmea o00OyueHus: KOM-
IBIOTEPE! C MOAKIIOYEHHEM K ceTH «MH-
TEPHET» M JOCTYIIOM B DJIEKTPOHHYIO HH-
(bopMaIoHHO-00pa30BaATENBHYIO CPENY

214 Manplii YHTAIBHBEIA 34l
(196084, r. Canxr-IletepOypr,
yn. UYepHurockasg, mom 3)
ITomemenue pas  caMoOCTOS-
TeNbHOM paboThl

Cneyuanuszuposannas  Mmebenb:  CTONEI,
CTYJbS

Texnuueckue cpedcmea o0byuenus: KoM-
IBIOTEPBI C HOAKITIOUeHHEM K ceTH «HH-
TEpHET» U JOCTYIIOM B DIIEKTPOHHYIO HH-
(opMalHOHHO-00pa30BATENBHYIO CPENY

324 Otnen uHMOPMAIHOHHBIX
texHonoruit (196084, 1.
Cankt-Iletepbypr, yn. UepHu-
roeckas, nom 5) Ilomemenue
IUIS XpaHEHHsS W MPOoHIaKTH-
YECKOro 00CIyXKUBaHUs y4uel-
HoOro o0opyIOBaHUS

Cneyuanusuposannas  mebenb.  CTOJBI,
CTyNbsl, CIELMAILHBI HMHBEHTaph, Mare-
pHallbl M 3aracHble YacTH IS mpoduiak-
THYECKOrO OOCIY)KUBaHHMS TEXHUYECKUX
cpeacTB 00yueHus

[Ipunosxenue 1 Ha 25 1.

Pabouyio nporpammy cocTaBui:

K.X.H. JIOLIEHT

A.H. bapennes

Bl
Uy
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[Ipunoxenue 1

MuHuCTEpCTBO celibekoro xo3siicTBa Poccuiickoi Penepanuu
denepanbHOE TOCyAapCTBEHHOE OrO1KEeTHOE 00pa30BaTENIbHOE YUPEXKIeHUE
BBICIIIEro 00pa3oBaHMs
«Cankt-IleTepOyprckuii rocyiapCTBEHHBIN YHUBEPCUTET BETEPHHAPHOM
MeTULTHBD)

Kadenpa Heopranuveckoi XuMuH U OHOQHIHKH

®OH/ OHEHOYHbLIX CPEACTB

Mo JUCLHUITITHUHE

BUOD®HU3UKA
VpoBeHb BhICILIET0 00pa30BaHMs
BAKAJIABPUAT
Hanpassienue noarorosku 06.03.01 buoJiorus
IIpoduns buoskosiorus
Ounas popma oOyueHuUs

I"'ox Havaya moarotoBkH - 2025

Cankr-IletepOypr
2025 r.



1. ITACIIOPT ®OHJA OLIEHOYHBIX CPE/JICTB

Taoauna 1
Ne ®opmupyemMble KonTposupyembie pazaensbl Ouenounoe
KOMIeTeH U (TembI) CpeacTBO
JUCHHUILIHHBI
OIIK-2 cnocoGHOCTBIO Hc- | Pasnen 1. Buomexanuka KOJIIOKBHYM
MONb30BATh JKOJIOTHYECKYI0 rpa- | Pasnen 2. 'maponuHaMuKa | re- | KOJUIOKBHYM
1 | MoTHOCTH M 0a30BBle 3HAHUSA B | MOIMHAMMKA
obnactu (usuKM, XMMHH, HayK O | Pasmen 3. TepmoauHamuka GHO- KOJUIOKBHYM
3emite ¥ OMOJIOTUH B KU3HEHHBIX JIOTHYECKUX CHCTEM
2 | cuTyauusx; NPOTHO3MPOBATh MO- | Pasjien 4. BiusHue 31MeKTpOMAr- | TECTHI
CIEACTBUA CBOEH NPOPECCHO- | HUTHOTO MONA HA >KMBOM opra-
HAJIbHOM  JIEATENIBHOCTH, HECTH | HuaM. JKusoii OpraHHu3M B 3JIEK-
OTBETCTBEHHOCTE 3a CBOH pPEIIE- TPHYECCKOM H MarHUTHOM ITOJIE.
HUL Pasnen 5. MoHu3upyromee u3mny- | TeCThI

OIIK-2.1 mpuMmeHsieT MpHH-
IUITBI CTPYKTYPHO-
(YHKIIMOHAIBHON — OpraHu3aliu
JUIs  H3y4eHusT OHOJOTHYECKUX
OOBEKTOB M OLIEHKH COCTOSHUS
HKUBEIX CUCTEM

OIIK-2.2 wucnone3yer ¢u-
3UOJIOTUYECKHE, IUTOJIOTHUECKHE,
Ouoxumudeckue, duodusnyeckue
METOJBl aHaNu3a Uil MOHMTO-
pHMHTa M KOppEeKUHH cpelnl 00u-
TaHUS KUBBIX 0OBEKTOR

OIIK-6 CIOCOOHOCTBIO
IIPUMEHATh COBPEMEHHBIE JKCIIe-
pPUMEHTAJIbHBIE METOMBI PaboTHI C
OHoNOrHYeCKHMH OOBEKTaMH B
TMIOJIEBBIX M J1aOOPAaTOPHBIX YCIIO-
BUAX, HaBBIKM paboTHI ¢ COBpe-
MEHHOH anmapaTypoii:

OIIK-6.1 MHcmone3yer B
npodeccHOHANBLHOM  JIeATeNIbHO-
CTH OCHOBHBIE 3aKOHBI (DH3UKH,
XMMHH, HAyK 0 3eMJie H OHOJIOTHU

OIIK-6.2 TIpumeHnseT mMeToO-
JAbl MaTEMaTHUYECKOI'0 aHalvi3a H
MOJICIHPOBAHUS, TEOPETHYECKHX
M OKCIEepUMEHTAIBHBIX HCCIIE/I0-
BaHUH

OIIK-6.3 cnocoben mpuob-
peraTh HOBbIE MaTeMaTH4YECKHE U
€CTECTBEHHOHAYYHBIE 3HaHUA,
HCIIONIB3Ysl COBPEMEHHEIE 00pa3o-
BaTeJbHBIE U HH(OPMAIMOHHEIE
TEXHOJIOTUH

YCHHE.




IIpumepHbIii NepeyeHb OL[EeHOYHBIX CPEACTB

Tadauua 2
Ne | Hammenoranue | Kpartkas XapakTepHCTHKa OLleHOUHOro cpen- | IIpemcrasienue ore-
OLIEHOYHOTO Cpe- CTBa HOYHOT'O CpeJICTBA B
CTBa donze
1. CpencTBo KOHTpPONS YCBOCHHS Yy4eOHOro Ma-
TepHanga TeMBI, pa3/ieNa WK pa3JielioB JIuC- Bomnpocsr 1o Te-
[UIUIMHBI, OPraHU30BaHHOE Kak y4yeOHoe 3a- | Mam/paszenam Juc-
KoiutoxkBuym HSTHE B BHJE cobeceloBaHMs MperojiaBare- LUIUIMHBI
JIs1 ¢ 00YYarOIMMHUCS
2. CucremMa CcTaHZAPTU3UPOBAHHBIX 3aJaHHIA,
MO3BOJSIONIAS aBTOMATH3UPOBATh Mpoleay- | @oH)1 TeCTOBLIX 3a/1a-
Tect Py HM3MEPEHHS YpOBHS 3HAHUNW M yMeHUl HUH

ofyuarorerocs
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3. IEPEYEHb KOHTPOJIbHBIX 3AI[§HI/II71 1 UHBIX MATEPHAJIOB, HEOBXO-
AUMBIX JIUISI OMEHKH 3HAHUH, YMEHHUU, HABBIKOB U OIIBITA JESI-
TEJIBHOCTH

3.1. Tunosele 3a1aHUA IS TEKYIIEr0 KOHTPOJIS VCIEBAEMOCTH

3.1.1. IlepeyeHb BONMPOCOB K KOJLIOKBHYMY

Dopmupyemasn KOMIEMeHYU:

OIIK-2 cnocoGHOCTBIO HCHOJB30BaTh IKOJOTHYECKYIO IPAMOTHOCTD ¥ Ga30Bbie 3HAHHS B
obmacti GpU3NKK, XUMHUH, HAYK 0 3eMJle i GHOJIOTHH B XH3HEHHBIX CUTYAIHAX; MPOrHO3UPOBATh
NOCHe/ICTBHS CBOCH NPOGEeCCHOHANBHOM AEATENLHOCTH, HECTH OTBETCTBEHHOCTh 3@ CBOM pellle-
HUSL:

OIIK-2.1 mpumeHseT NMPHHIMIEI CTPYKTYPHO-(YHKIMOHAIBHON OPraHU3alMy IS H3yde-
HHs OMOJTOTHYECKHX OOBEKTOB M OLEHKH COCTOSHUS JKUBBIX CHCTEM

1. Yto u3yuaer Gnodusmka (onpeneneHue, pasaeno).

2. buoMexaHuKa (OmpeeneHne, HCTOPHS CTAHOBIIEHHS).

3. Poryaru B 6uomexanuke (BH/bI PHIYAroB, YpaBHEHHE MOMEHTA, IPUMEPHI PhIYaroB B
KHBBIX OpraHH3MaXx).

4. Mexanudeckue cBOMCTBa GHONIOTMYECKHX TKaHeH (3akoH I'yka, BHABI dedopmaiiuii,
YHpYI'He CBOMCTBA Pa3NMYHBIX THIIOB TKaHEH KUBBIX OPraHU3MOB).

5. Konebanusa B 6uodusuke (koneGanus Tena YeloBeKa, IEHTP MACChl, H3MEHEHHE IIEH-
Tpa Macchl IIPH pa3iIMYHBIX BHIAX ABHIKCHHUS).

6. buoaxycruka. ®u3nyeckue (06BEKTHBHEIE) XapaKTEPUCTUKH 3BYKA.

7. buoakycrtuka. @usHonorunyeckue (CyObeKTHBHBIE) XapaKTEPHCTHKH 3BYKA.

8. Tpancaykuus 3ByKa y MICKOIMTAIONINX (Ha IIPUMEpPE CITyXOBOTO anmapara YelloBeKa).
9. Crpoenue yxa genoBeka. OyHKIMH HAPY)KHOTO, CPEIAHETO U BHYTPEHHETO yXa.

10. CymHocTs 6uHaypansHOro ¢ deKra.

11. Teopust KogupoOBaHHS 3BYKA.

12. Tumnanomerpusi.

13. ®u3uueckue OCHOBHI 3BYKOBBIX METOJIOB MCCIIEJOBAHMS B MEIUIIMHE.

14. MndpasByk (dacTOTHHIN nAManasoH, ¢pusuyeckue cpoiicta). Mcrounuku uuppassyka
B IIPUPOJIE.

OIIK-2.2 ucrone3yet (pU3HOIOTHIECKHE, [IUTONOTHYEeCKHe, OHOXUMUYEeCKHe, OHodH3nYe-
CKHE METOJIbI aHaJIu3a JUIsl MOHUTOPUHTIA U KOPPEKIUH cpeibl 0OUTaHHS HKHUBBIX 00BEKTOB

15. Undpa3syk B npupoze. IlpuMenenne unppasByka. MeToabl 3auiuThl 0T HH(pPa3By-

Ka..

16. YneTpa3ByK ¥ rHIep3ByK B IPHPOJIE.

17. IIpuMeHeHue yIbTpa3ByKa B TEXHHKE, HAyKe.

19.  Cepaue kak MexaHHUYeCKasi CHCTEMA.

20.  Yro Takoe BA3KOCTE xUAKOCTH? OOBICHUTE BO3HHKHOBEHHE CHJI BA3KOCTH C MOJIe-

KyJIAPHO-KHHETUYECKOH TOYKH 3PEHHUS.

21. TepmonuHaMHUYECKHE ITapaMeTpEl U Mpoliecchl. [1epBoIil 3aKOH TEPMOIHHAMHKH.

22. Bropoii 3aK0H TepMOJIMHAMHKH, (GOPMYJIHPOBKA U 3aIHCh.

23. TepmMomHAaMUYECKHE OCOOEHHOCTH OHONOTHYECKUX CHCTEM.

24. TlepBoe Hayaso TepMOJUHAMHKH B 6uostoruu. 3akoH [ecca.

25. Bropoe Ha4yano TepMOAHHAMHKH B OHOJIOTHH, 0COOEHHOCTH TePMOAUHAMHUKH OTKPHI-
TBEIX CHCTEM.



26. Ypasrenue [Ipuroxuna. [lpuBenennoe KoauMyecTBO TEIUIOTHL. DHTpomus. HepaBen-
ctBo Knaysuyca.

27. IloueMy UMEHHO TepMUYeCKHii 3((PeKT UMeeT CYIIeCTBEHHOE 3HAYEHHE B XapaKTe-
PHCTHKE MOBPEXKIECHUS OUONIOTMYECKUX TKAHEH, IPU TeHCTBIU U3JTYUEeHHS B KPacHOMH
H HH(ppakpacHO# obnacTax crekTpa?

28. Ilepeunciaure rpynnsl 6HOMOrHYeCKUX 3()(EKTOB, BOZHUKAIOIMX MPH BO3JICHCTBHH
JIa3€pHOr0 U3JIy4EHUs Ha OpPraHu3M YeJIOBEKa.

3.1.2. Tecrnl
®opmupyeMasi KOMIIETEHIMS:

OIIK-2 CrnocobeH NpUMEHSTh IPHHIHIEI CTPYKTYPHO-(YHKIHOHAIEHOH OPraHU3aliH, HCIIOJb-
30BaTh (PU3MONIOTMYECKHE, ITUTOIOTHYECKHE, OMOXMMHUYECKHE, OMO(pH3NIECKHEe METOIbI aHAIH3a
JUIS OLIEHKH M KOPPEKIINH COCTOSHUS KMBBIX 00BEKTOB M MOHMTOPHHTA CPEJbl UX OOUTAHUS;
OIIK-2.1 IlpuMeHseT NPUHIMIEI CTPYKTYpHO-(QYHKIHOHANLHOM OpraHu3aluu i U3ydeHUs
Ouonornyeckux 0ObEKTOB U OIEHKH COCTOSIHUS JKMBBIX CHCTEM

OIIK-2.2 Ucnone3yer GU3HOIOTHYECKHE, IIUTOJOTHYECKHE, OMOXUMUYECKHE, OHOdH3nYeCKue
METO/IbI aHAJIM3a JIJI1 MOHUTOPHHIA U KOPPEKLIUHU Cpelibl OOUTaHH KUBBIX 00BEKTOB

3AJAHUS 3AKPBITOI'O TUIIA

3apanus KOMGHHHPOB&HHOI‘O THIIA € BBIﬁOpOM OJHOI'0O BEPHOI'0 OTBETA H3 NPEATOKECHHBIX
BapHaAHTOB

OIIK-2.1 ITpuMeHsIeT NPUHIMIIBI CTPYKTYPHO-()YHKIIMOHABHOM OpraHM3aluu JUIs U3y-
YeHHsI OMOJIOrHYECKHX OOBEKTOB M OLIEHKH COCTOSHHS )KUBBIX CUCTEM

3ananme 1.

IIpouumatime 3a0anue u evlbepume NPaGUIbLHBLL OMEEM.

Jlst Toro uT0ORI OTpaXKeHHBIH JIyY COCTaBIIAN ¢ nagaoummM yroi 40°, yron nageHus cee-
TOBOTO JIy4a JI0JKEH OBITE:

1) 20°

2) 507

3) 40°

4) 25°

3anumute udpy, Mox KOTOPOi yKa3aH BepHBIH OTBET

Otger: 1

3amanue 2.

Ilpouumatime 3adanue u evibepume NPABUNLHLLI OMEEM.

Kaxum Oyznet oTHOCUTENBHBIH IOKa3aTeNlb IPEIOMIIEHUS ABYX CPE/, €CIIH Yo MajeHus
paBeH 60°, a yron Mex 1y OTpaXKeHHBIM H IPEIOMJIEHHBIM JIydyaMHu paBeH 90°7

1)1.5

2)\2

3) 3

4H1,2

3anumuTe HEdpY, MOA KOTOPOi yKa3aH BEpHBIN OTBET

Ortger: 3

Jananue 3.



IIpouumaiime 3a0anue u gelbepume NPABUILHLLY OMEEM.

KaxuM 6Gyzer nmokasarellb IpejiOMIIEHHs BTOPOil Cpejibl OTHOCUTENILHO MIEPBOM, €CIIU IpU
[IEpEeX0JIe CBETA U3 IIEPBOH Cpeibl BO BTOPYIO YroJl npesnomMieHus paseH 30°, a yron na-
neHus B 2 pasa 6osplue?

1) 113

2)\2

3) 1,5

H\3

3anumute nUQpy, Mo KOTOPO yKa3aH BepHbIH OTBET

Otger: 4

3amannsa KOMOMHHPOBAHHOIO THIIA ¢ BLIGOPOM HECKOJIBKHX BEPHBIX OTBETOB U3 MPeEIJI0-

’KE€HHBIX BADHAHTOB

3aganue 4.

Ipoyumatime 3a0anue u vibepume NPaguUIbHbLIE OMEEMbL.

Urto coboii npeAcTaBIIsIeT COCYAUCTAs TKAHb?

1) apMupOBaHHBIH KOMITO3UITHOHHBII MaTepHa, IOJIOBUHY 00beMa KOTOPOTO COCTaBJIs-
€T THAPOKCHUIIANIATHT;

2) reTeporeHHyK TKaHb, COCTOSALIYIO H3 3-X HAJIOKEHHBIX APYr Ha JIpyra CJIOEB: DIIH-
NIEPMHCA, IePMBI U TTOIKOKHOM KIIETYATKH;

3) COBOKYMHOCTH MBIIIIEYHBIX KJIETOK U BHEKJIETOYHOTO BEIIECTBA, COCTOAMIETO H3 KOJI-
JlareHa M 3JIaCTHHA;

4) BOJIOKHA KOJIJIareHa, 3J1aCTHHA H OCHOBHOTO BEIECTBA - KOJIJIAreHa,

5) BBICOKOAJIACTHYHEBIA MaTepHall, COCTOALMI W3 KOJUIAreHa, 3JIacTHHA M INIaJIKUX MbI-
IIEYHBIX BOJIOKOH.

3anumure MUQPEI, 01 KOTOPEIMH YKa3aHbI BEPHBIE OTBETHI
Otger: 45

3apanue S.
IIpoyumaiime 3a0anue u gulbepume npasUIbHbLIE OMEENbl.
Kak u3MeHHTCS JaBIeHHE HICATBHOrO ra3a Ha CTEHKH COCyld, €ClId B JaHHOM 00beMe

CKOpPOCTB KaxKmou MOJIEKYJIBI YABOHJIACH, 4 KOHICHTPALIUA MOJIEKYJI HE H3MEHHIIACE?

1) He usmenurcs.

2) Vpenuuutcs B 2 pasa.
3) VYsenuuutcs B 4 pasa.
4) OTBeT HEOJHO3HAYEH.
5) VYBenuuutcs.

3anuinuTe UQPEI, TOJ KOTOPBIMH YKa3aHBI BEPHBIE OTBETHI
OTser: 35

Banamm 3aKPLITOI0 THIIA HA YCTAHOBJICHHEC COOTBETCTBUA

OIIK-2.2 Wcnons3yeT (pU3HOIOTHYESCKHE, IIUTOJIOTHIECKHE, OHOXHUMHUYeCcKHe, Onodu3n-

YECKHE MCTOIBI aHaJIH3a JJIA MOHHTOPHHI'a H KOPPEKITHH CPEIbI 0OHTaHHS YKUBEIX 00BEKTOB

3anaunmue 6.
IIpoyumaiime 3adanue u ycmanogume coomeemcmeue.
YcTaHOBHTE COOTBETCTBHE MEXTy 3aiaueii U BEpHBIM OTBETOM

3agaua OtBer

A

1. Omnpenenute >KBHBaNeHTHYIO 103y |1 | 1210738




HEHTPOHHOTO W3JIy4YEeHHS, ECIIH 110~
IJIoNIeHHas 103a paBHa 5+ 107 I'p,
a KO3 QHLUEHT KauecTBa s
HEATPOHOB paBeH /.

OnpenenuTe NOTIOLIEHHYIO 103y IPOTOH-
HOT'0 H3IY4eHHs, €CIIH SKBUBAICHTHAS JI0-
3a paHa 7.28-107 38. Koadpunuenr xa-
4YeCTBa JJIs1 HEMTpoHOB paseH 10.

2.7 103 38

35102 3B

7.28 -10° T'p

0.728 -103 T'p

3anumuTe B TabnuIy BEIOpaHHBIE IHQPEI IO COOTBETCTBYIOIIUME OYKBAMH.

b

Otset: A3b4

3apaunue 7.

IIpowumaiime 3a0anue u ycmanogume coomeemcmeue.
YCTaHOBUTE COOTBETCTBHE MEXAY Pa3eloM HayKH H BEPHBIM ONpeJie/ieHHEM

Onpenenenue

Pasznen Hayku

A

Paznen GI/IOMeXEiHHKH, B KOTOPOM HCCIIE-
OYETCA IBHXKCHHUEC KPOBH 110 cocy,uplcroﬁ
CHCTEME.

1

I'mapaBnuka

Paznen MCXaHHKH, B KOTOPOM H3YYaE€TCs
JBH)KEHHE BA3KOM KUIKOCTH.

['unpoaspoMexanuka

KOMILJIEKC Pa3JesioB MPHUKJIAAHOH Gu3HuKH,
paccMaTpUBAIOLIMKA 3aKOHBI (QH3HuKH, (u-
3MUECKUE MPOIECCHl U SIBICHUS, UX Xapak-
TEPUCTHKH, (H3MYECKHE MOJIEIH M ypaB-
HEHHUS B IPUMEHEHUH K MEIUIIMHCKUM 3a-
Jlayam.

I"'omonuHaMuKka

I'emomuHaMuka

MenuuuHcKas QU3HKa

3anummTe B TabauIly BEIOpaHHBIE HU(PEI IO COOTBETCTBYIOIMMH OYKBaMH.

b B

Otset: A4B2B5

3anaunue 8.

Hpouumaﬁme 3a0anue U ycmanogume coomeemcmeue.
YcTaHOBHTE COOTBETCTBHE MEXAY OIpeaeJICHHEM U HAaHMEHOBAaHHUEM BEIIHYHHEI

Onpenenenue

HanMmeHoBaHue BeJIMUMHBI




A Otnomenne abcomotHol fedopmamu k| 1 | AGcomoTHas aedopmanus
IIEpPBOHAYAJILHOU JUTHHE
b CBOHCTBO MaKpOCKONHYECKHX Tel conpo- |2 | OTHOCHTENBHAS YIIPYTOCTh
THUBJIATHCS U3MEHEHHIO UX 00bEMA UITH
(GOopMBI O] BO3JEHCTBHEM MEXaHUYECKUX
HanpsHKEHUH.
B 3TO IOJIHOE YIUIMHEHHE CTEPXKHS, TO €cTh | 3 | Ympyrocts
IEPEMELIIEHHE CBOOOJHOrO KOHIA CTEpPXK-
HS OTHOCHTEJILHO ITOJIOYKEHHUS 3TOT0 KOHIIA
B HEHArpy>K€HHOM COCTOSIHUH CTEPXKHSI.
L OTO KONMYECTBEHHAA XapaKkTepucTuka fie- | 4 | Hedopmanus
(opmaruu, KoTopas yKa3bIBaeT, Ha KaKyIo
4JacTh yBEIHUYHIIACh TEpPBOHAYATbHAS JUIH-
Ha TeJa
5 | OtHocuTenbHas nedopMarnus
3anumure B Ta0NUIly BEIOpaHHBIE UG PEI [10JT COOTBETCTBYIOIUMH OyKBaMH.
A b B r
OTtser: ASB3BI1I2
3ananue 9.
Ipouumaiime 3a0anue u ycmanogume cOOmeemcmeue.
Y CTaHOBHUTE COOTBETCTBHE MEXTY 3a/laueil 1 OTBETOM
3amaua OtBer
A Kak u3MeHMTCs HanpsoKeHHOCTh JeKTpu- | 1 YBenuyuTes B 2 pasa.
YEeCKOro I0JI, CO3JaHHOTO TOYEUHBIM 3a-
pSJIOM, TIPM YMEHBINEHHH PACCTOSIHHA JI0
Hero B 2 pasa?
b Bo ckonbKO pa3 yBeNIUYUTCS CpefHss K- | 2 YBenuuurcs B 4 paza.
HETHYeCKasi IHEPTHsl MOJIEKYJIbI WJiealb-
HOT'O rasa IIpH YBEJIIMYEHUH TeMIIEPATyPhI
B 4 paza
B Bo cxonbko pa3 yBenmuuuTcs TeMmneparypa | 3 YmeHbpmuTeS B 2 pasa.
HJICAIBHOTO Ta3a MpH yBEJIHYEHHH KOH-
IEHTpaluu B 4 pasza
4 YMmensiuTes B 16 pas.
5 He usmenurces
3anumure B Ta0IMIly BEIOpaHHBIE IUQPEI [10]T COOTBETCTBYIOIIUMH OyKBaMH.
A b B
Otset: A3b2B5
3aganmne 10.
Ipouumaiime 3adanue u ycmanogume cOOMGEMCMeEUe.
VCTaHOBHUTE COOTBETCTBHE MEX/1Y ONPEETICHHEM H IOHATHEM
Onpenenenue IMonsTue
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CriocobHOCTE COXpaHsATh (IOYTH MOJIHO- 1 [InactHyHOCTE
CTBIO HMJIM YAaCTHYHO) H3MEHEHHE PasMepoB
MOCJIE CHATHS BHEIIHHX BO3ACHCTBHIH;

IIEPEMEIIAaTECS ¢ HEKOTOPOH CKOPOCTRIO B | 2 [Tpounocts
IPOCTPAHCTBE OTHOCHTEIBHO APYTHX CIIO-
€B 3TOi OHOJIOTHYECKOH TKaHU

3 Bsskocts

-

KectkocTs

5 Texkyuectsb

3anuinuTe B TabNUIly BRIGpaHHBIE HHPEI IOX COOTBETCTBYIOMMMH GYKBAMH.

b

3TO...

— 3TO..

Orteet: A1B5
3agaHus 3aKPBITOr0 THIIA HA YCTAHOBJICHHE MOC/I€I0BATEILHOCTH

3anauue 11.
IIpoyumaiime 3adanue u ycmanosume nocied06amenbHoOCHb.
YCTaHOBUTE MPABMIIBHYIO IIOCHENOBATEIBHOCTD: OJHEPreTHYECKask XapaKTEepUCTHKA —

pabota

MOIIHOCTE

BpeMs

IPSIMO TIPOTIOPLHOHAIIBEHO

00paTHO MPOIOPIHOHAIBEHO
OTBeT 2,4,1,5,3

] DN (e

3ananme 12.

IIpoyumaiime 3adanue u ycmanogume nocied06amenbHOCHb.
YcranoBUTE NPaBUIIBHYIO TIOCIIEIOBATEIFHOCTD: KOJHYECTBO TEIUIOTHI — 3TO. ..
Macca BelllecTBa

yJenbHas TeTIOeMKOCTh

KOJIMYECTBO TEIJIOTHI

HayaJbHas TeMIeparypa

MHHYC

KOHEYHas TeMIeparypa

YMHOXHTh

OTBeT 1.7,2.74.5.6

SR S D s e ok e

3ananmue 13.
IIpouumaiime 3adanue u ycmanogume nociedo06amenbHOCHb.
YcTaHOBUTE NPaBUIBHYIO IIOCIIEIOBATENIEHOCTE: TH/IPABIHYECKOE COMPOTUBIIEHHE TPYOhI

1: YyeTBEepTasl CTENeHb pauyca
2 JIUHA

3, IPSIMO TIPOTIOPIHOHAIIBHO
4. 00paTHO NPOIOPLHOHAIBEHO
OtBer:3,2,4,1

11




3aganue 14.

IIpouumaiime 3a0anue u ycmanosume nociedo8ameibHOCHb.
YcTaHOBHTE NPaBUIIBHYIO IOCIIEN0BATENLHOCTE: Yncio PelfHonbaca — 370.. .
. XapaKTePHbIH TMHEHHBIH pa3Mep TPyOE!

IIJIOTHOCTE JKHUJIKOCTH

K03 QHLHEHT THHAMUYIECKOH BA3KOCTH

CKOPOCTE MOTOKA

IIPAMO IIPONIOPIIHOHATBHO

00paTHO MPOIOPIHOHATEHO

. YMHOXHTE

Orger: 5,2,7,4,7,1,6,3

N LA W~

3amauue 15.
IIpouumaiime 3adanue u ycmanogume nocied06amenbHOCHb.
VYcraHOBUTE IPaBUIIBHYIO IIOCNIEA0BATENILHOCTD: HAKayKa ra30BOro Jiazepa — 3T0. ..

1. SNIEKTPOHBI COYAAPAIOTCSA C aTOMaMH ra3a U IepeBOJAT UX B BO30YXKIEHHOE CO-
CTOsIHHE

2, IIOJIAETCs HAIPSHKEHUE Ha 9JIEKTPOJIBI B TpyOKe

3, OINITHYECKHUI PE30HATOP CO3/1AET NIPEUMYILECTBEHHOE HAIPABICHHE H3TyUeHHSI

4. 4acTh IIOTOKa (POTOHOB OTpakaeTcss 0OpaTHO B TPYOKY JUls TOMIJEPIKAHHS BEI-

HYXJIECHHOTO H3Ty4eHUS
Ortger: 2,1,4,3

3AJTAHHUSA OTKPBITOI'O THITA

3aganue 16.

Ipouumatime 3adanue u oatime 060CHOBAHHBII OMmEem
YeropeHue XapaXTepH3YeT BEICTPOTY suwanvvssvonsnissans
OtBeT: H3MEHEHHSI CKOPOCTH.

3apganmne 17.

Ipoyumatime 3a0anue u oaiime 0O0CHOBAHHbLL OMEEM.
[Tepron xonebaHUs, ITO BPEMS ......vevveranenns

OTBeT: 0JIHOrO MOJIHOTO KOJIeOaHus.

3ananmue 18.

IIpouumaiime 3a0anue u doatime 060CHOBAHHbLL OMEEM.
AMIuTyna KonebaHus, 5TO MAKCHMAIIBHOE .........
OTBeT: OTKJIOHEHHE Tella OT MOJIOKEHHS PABHOBECHS.

3apanue 19.

Ipoyumaiime 3a0anue u datime 060CHOGAHHbII OMBem.

Pacnpoctpanenne xonebaHuit nepeMEHHOro dJIEKTPOMArHUTHOTO IIOJIS B IMPOCTPAHCTBE,
HASEBABTCA wusivsunuununmant

OTBeT: 2NeKTPOMAarHUTHEIMH BOJTHAMH.

3apnanue 20.

IIpouumaiime mexcm u Oatime pasgepHymbiti 060CHOBAHHBIL OMmeem
[Ipo3pauHoe TesI0, OrpaHHYEHHOE JABYMS CHEPHUECKUMH ..........
OTBeT: MOBEPXHOCTAMH Ha3bIBACTCS JTMH30H.
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OIIK-6 CriocoGeH ucnoip30BaTh B NpoeCcCHOHAIBHOM AEATENEHOCTH OCHOBHEIE 3aKOHEI (hH3H-
KH, XMMHH, HayK 0 3eMiie i OHOJIOTHH, IPUMEHITH METOIB! MaTeMaTHYECKOro aHaIH3a i MoJie-
JIMPOBAHHUSA, TEOPETHYECKUX H IKCIEPUMEHTAIBHBIX HCCIEIOBaHUM, IpHoOpeTaTh HOBBIE MaTe-

MaTHYECKHE M €CTECTBCHHOHAYYHBIE 3HAHHS, UCIIOJIB3YS COBPEMEHHBIE 00pa3oBaTeIbHEIC H HH-
bopManOHHBIE TEXHOIOIHH;

OIIK-6.1 Mcnonp3yeT B mpodhecCHOHANBHOMN JEsITeIbHOCTH OCHOBHBIE 3aKOHBI (DPM3HKH, XHMHH,
HayK 0 3emiie H OHOJIOTHH

OIIK-6.2 [IprMeHseT MeTOAbl MaTEMATHYECKOTO aHAIM3a U MOJEIMPOBaHH, TEOPETHYECKHUX U
IKCIEPUMEHTAJIBHBIX UCCIIEI0BaHUHA

OIIK-6.3 Criocoben mproOpeTarth HOBBIE MATEMATHYECKHE M €CTECTBEHHOHAYYHBIC 3HAHMS, HC~
IIOJIB3Ys COBPEMEHHBIC 06pa303arenbﬁme H nncbopmaunonnme TECXHOJIOTHH

3AJAHUA 3AKPBITOI'O THUIIA

331131“111 KOMGHHHPOBHHHO[‘O THIIA C BblﬁOpOM OTHOI'0 BEPHOI'o OTBETA M3 NPEIJ0KECHHBIX
BApHAHTOB

OIIK-6.1 Mcnonp3yer B npodecCHOHANBHON NEATENbHOCTH OCHOBHBIE 3aKOHBI (DM3UKH,
XUMHH, HayK 0 3emiie U OHOJIOTUH

3ananue 21.

IIpouumaiime 3adanue u gvlbepume nPAGUNILHLI OMEeEM.

Kakoe MexaHH4ecKoe HalpsKeHHE B CTEHKaX COCy/a BO3HHKAET IIPH CPEJHEM apTepH-
anpioM masienuu 11 klla, ecnu oTHOIIEHHE panyca IPOCBETa K TOJIIIUHE CTEHKH COCY-
Jla paBHoO 67

1) 1,83 xlIla;

2) 66 klla;

3) 0,54 klla;

4) 17 xlIla;

5) 5 xlla.

3amumure 1udpy, 01 KOTOPOH yKa3aH BEPHBIH OTBET

Ortser: 2

3aganue 22.

IIpouumatime 3a0anue u golbepume npaguUIbHbLL OMEEM.

KaxoBa JomycTumasi MakCuMasbHasl CHJIa, BhI3bIBalolas nedopmanuio cxarus OexpeH-
HOM KOCTH INTaHrucTa Maccoi 80 Kr, pH MOAHATHH MM IITaHTH, €CIIM JUaMeTp OelpeH-
Ho#l Koctr 30 MM, a JIoIyCTHMOe Hanpsokenue pasHo 15-10' TTau g = 10 M/c??

1) 105,175 xH; '

2) 800,125 xH;

3) 30,134 xH;

4) 80,723 xH;

5) 92,325 xH.

3anuuure nuQpy, Mo KOTOPoH yka3aH BEPHBIH OTBET
OTser: 1

3apnanmue 23.
Ipowumaiime 3adanue u 6bibepume NPAGUNLHLLU OMGEM.
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Omnpepienite KOMHYECTBO TEIIOTEL, IepelaHHOE CHCTEME TIPH TeMrieparype 27 TpafycoB
[lenbcus, ecnu IPUBEIEHHAS TEILIOTA OKA3alach PaBHOK Q,, =30 /K.

1) 810 Ix
2) 9000 JTx
3) 1,1 Ix
4) 9 JIx

3anumuTe HUPY, MO KOTOPOi yKa3aH BEPHEIH OTBET
Otsert: 2

3ananus KoMOHHHPOBAHHOTO THIA ¢ BHIGOPOM HECKOILKHX BEPHBIX OTBETOB M3 NPELI0-

JKEHHBIX BAPHAHTOB

3ananue 24.
IIpowumaiime 3a0anue u gvlbepume NPAGUNLHLLI OMEEM.
[ToueMy KpOBE SIBISE€TCS HEHBIOTOHOBCKOM XKHAKOCTHIO?
1)  Oro 00ycnoBieHo HaJIMuKHeM B Hell (JOPMEHHBIX 3JIEMEHTOB.
2)  H3-3a cmoxHOTro cocrasa.
3) Oto obycnoBieHO TeM, 4TO JUIsi KPOBH YHciO PeiiHonb/ca IpHHUMAET KpUTHYE-
CKOE 3Ha4YCHHE.
4)  Oto 00ycnorneHo 6ONBIIHM KO3()(HIIHEHTOM BSI3KOCTH KPOBH.
5)  Ot0 00ycnoBneHO MaeHFKUM K03 QDUIIMEHTOM BSI3KOCTH KPOBH.
3anuumTe 1Mdpy, Mo KOTOPOH yKa3zaH BEPHBIH OTBET
OrtseT: 12

3amaune 25.
Ilpouumaiime 3a0anue u gvibepume npaguNLHLLL OMBEM.
Yro sABIIAETCA NPUYMHON IBUKEHHS KPOBH 110 COCYIUCTOMY PYCILy?
1) Pabora cepana.
2) BcacriBaronee feiicTBHe CTPYH.
3) PasHocTb JaBiieHHH BHYTPH H BHE COCY/IA.
4) PasHocTb NaBieHHIT B Hayasle H B KOHIIE COCYAUCTOrO pycia.
5) BcacriBaroniee feiicTBHE CTPYH U paboTa cep/ia.
3anummre 1udpy, Mo KOTOPOH yKa3aH BepHBIit OTBET
Ortger: 14
3amaHus 3aKpBITOro THIA HA YCTAHOBJIEHHE COOTBETCTBUS

OIIK-6.2 [IpuMeHseT METOABI MATEMATHYECKOTO aHAIM3a U MOJACTHPOBAHHUS, TEOPETHYE-

CKHX H 3KCIICPHMCHTAJIbHBIX HCCIICIOBAHNH

3apanue 26.
Ilpoyumaiime 3a0anue u ycmanogume coomeemcmaue.
Y CTaHOBHTE COOTBETCTBHE MEXKIY ONPEIEICHHEM H BEIMYHHON

Onpenenenue Beanuuna

A

Bo3Hukaet B TOM ciyuae, €CllH BHELIHHE 1 | Jedopmanus TekydecTH
CHJIBI HAaIIpaBJICHBI 10 OQHOM IPSIMOH B
Pa3HbIe CTOPOHEI BJIOJIb [IPEJIMETA;

Hayka 0 MexaHM4YeCKOM ABM)KCHHMH MaTe- |2 | YIIpyrocrb
PHAIBHBIX TEJ H IIPOUCXOIAIIUX IIPH 3TOM
B3aHMOJEHCTBHAX MEXY HUMH

3 | Mexanuka
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Junamuka

JHedbopMmarius pacTsykeHus

3anumuTe B TabNUIly BEIOpaHHBIE HH(PEI T0J COOTBETCTBYIOLIMMHU OYKBaMH.

A b
Otset: A5B3
3ananue 27,
Ipouumaiime 3adanue u ycmanosume coomeemcmeue.
Y CTaHOBUTE COOTBETCTBHE MEXAY 3a/iaueit H BEPHBIM pELIEHHEM
3anaua Pemenne
A Kax u3MeHHuTCS CpeiHAA KHHETHYCCKas 1 VBemuuurcs B 2 pasa.
SHEPIUs UIEaJbHOro ra3a MpH yBeHye-
HHH abCOIIOTHOH TemmepaTtypsl B 2 pasza?
b Kak u3MeHuTCs cua TpeHUs CKOJIBXEHUS | 2 VYBenuuurcs B 4 paza.
IIpU ABHXKEHHH Opycka 10 rOpU30HTaAIb-
HOM IJIOCKOCTH, €CITU CHJIY HOPMaJIBHOTO
JIaBJIEHUs YBEJIIMYUTE B 2 pasa?
B 3 YMeHbIIUTCSA B 2 pasa.
4 YMensimutes B 4 pasa.
5 He n3menutcs
3anuumTe B TabIUIY BRIOpaHHBIE HU(PHI IO COOTBETCTBYIOIIUMH OYKBaMH.
A b
Otget: A1B1
3anaunue 28.
IIpouumaiime 3a0anue u ycmanogume coomeemcmeue.
Y CTaHOBHUTE COOTBETCTBHE MEXKAY TapaMETPOM U €IMHHUIEH U3MEpEHHS
IMapamerp Enunnua nzmepeHust
A | ckopocTs 1 |m/c?
b BpeMs 2 |e
B | yckopenue 3 | ™
r 00BEM 4 |mlec
5 |xr
3anumuTe B TaOMUIly BEIOpaHHEBIE U(PEI IOJT COOTBETCTBYIOIINMME OYKBaMH.
A b B r

Otset: A4B2BI1I3

3aganme 29.

IIpouumaiime 3a0anue u yCmanosume coomeemcmeue.
YcraHOBHTE COOTBETCTBHE MEXY apaMeTpoM U eUHUIeH H3MepeHus
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IMapamerp Enmanua usmepenust
A IJIOTHOCTH 1 IIa
b JIaBJICHHE 2 ['1
B MHYKTHBHOCTb 3 kr / M3
r UMITYJIBC 4 ['n
pil| 4acToTa S KT M/C
3anumuTe B TabNIMILY BRIOpaHHBIE [H(PBI [I0]] COOTBETCTBYIOIMMH OYKBAMH.
A b B r J
Otset: A3B1B4I'5/12
3apanmue 30.
IIpouumaiime 3adanue u ycmanosume coomeemcmeue.
YCTaHOBHTE COOTBETCTBHE MEKAY MAapaMeTPOM U eIHHHIEH H3MEpPEHHS]
ITapamerp Enunnna nsmepenus
A pabora 1 Jhx
b HaIpsoKeHHe 2 D
B 371.EMKOCTh 3 OmMm
IF SHEpPrus 4 B
pi| CONIPOTHBJIEHHE 5 I'm
3anumure B Tabauny BEIOpaHHBIE NU(PHI 10 COOTBETCTBYIOIUMHE OYKBaMH.
A b B r pil

Otser: A1B4B2I'1]13

3ananusn 3aKPbITOr0 THIIA HA YCTAHOBJICHHE IT0CJICT0BATEJIBHOCTH

OIIK-6.3 CriocoGen npuoOpeTaTs HOBbIE MaTeMaTHYECKHE M €CTECTBEHHOHAYYHbIE 3HAHHS, HC-
I10JIb3Ysl COBpEMEHHBIE 00pa3oBaTenbHbIe U HH()OPMAIIHOHHBIE TEXHOJIOTHH

3apanue 31.

IIpouumaiime 3adanue u ycmanosume nocued08amenbHOCMb.

Pacnonoxure mxains! B mopsiake yBeIHUEHUs! BO3MOYKHEIX NEHCTBUH HaJl HUMU
1. oTHOIIEHHIT

2. IOPSOKOB

3. UHTEepBAJIOB

4. umen
OteeT: 4231

3aganue 32.

IIpouumatime 3adanue u ycmanogume nociedo8amenbHOCHb.
PacrnionoyxwuTe sTansl npoBeeHus H3MepeHnit B KOPPEKTHOM MOPsIIKe
1. o6pabotka pe3ynpTaToB

2. 3aKIII0YEHHE

3. mocTaHOBKa 3aJ1a4l

16




4. mpoBeieHHE U3MEPEHHUS
5. IIaHUpOBaHHE 3KCIIEPUMEHTA
OtBet: 35412

3ananmne 33.

IIpowumaiime 3a0anue u ycmarnogume nociedo8amenbHoOCMb.
Pacrionoarre 3Tarns! GpopMUpOBaHHS METPOJIOTHH B XPOHOJIOTHYECKOM TIOPSIIKE
1. cozpanue manaTel Mep U BECOB

2. cozaHue abCOJIFOTHBIX CHCTEM €AMHHUIL

3. MaccoBasi aBTOMATH3aLUA U CTAHAAPTH3aIHsI

4. cozmanue eIUHOM CUCTEMBI H3MEPEHHIt

Ortger: 2413

3ananue 34.

IIpowumaiime 3adanue u ycmanogume nOcied08ameNbHOCb.
Pacrionoxure B KOppeKTHOM MOPSIKE 3TAIbl IPOBEACHUS H3MEPEHHH
1. Onpenenenue MEeHE ACICHUA

2. IlpoBeneHue eMHHUYHBIX CXOUMBIX H3MEPEHHIA

3. [IpenBapurenbHblii anamus U BeIOOP npubopa

4. O6paboTka pe3yIbTaTOB

Otger: 3124

3ananue 35.

IIpowumaiime 3a0anue u ycmanosume nocie008amenbHOCMb.
Pacrionoxure npubopsl 10 Mepe yBeTHUEHHS TOYHOCTH U3MEPEHUIT
1. JlazepHblit jasbHOMED

2. MukpoMeTp MeXaHHYeCKHH

3. JIuneiika

4. IllTanreHIUPKY B

Ortger: 3421

JAJAHUA OTKPBITOI'O THITA

3apanue 36.
IIpouumaiime 3a0anue u oatime 060CHOBAHHYLL OMEEM
HefiTpanruas cucrema, coctosimas U3 siipa, BOKPYr KOTOPOTO BPALIAIOTCS 3JIEKTPOHBI

OTBeT: Ha3LEIBACTCA ATOMOM.

3amanue 37.
Ipouumaiime 3a0anue u Oatime 060CHOBAHHbLL OMBEM.
BenuuuHa, paBHAS OTHOIIEHHIO........eererreensenneanseineannennans IIPOBOAHHKA K IIpOMeE-
JKYTKY BPEMEHH HA3bIBACTCS CHIION TOKA.
OTBeT: NMEKTPHUECKOT0 3apsa/a, POTEKAIOLIEro Yepe3 NolepeyHoe CeueHne

3ananmne 38.

IIpouumaiime 3adanue u Oaiime 0b60cHOBaHHbLI OmEem.

Dusnyeckas BENUMYMHA, ABJSIOIA’ICA MEPOH BO3JEHCTBHSA Ha TEJO CO CTOPOHBI JPYTHX
Tell, B pE3yJIBTaTe KOTOPOTO TEMO .....uenenenne. Ha3bIBaeTCs CHIIOMH.

OtBet: npuobpeTaeT ycKopeHue

3anauue 39.
h 7/



IIpoyumaiime 3adanue u daiime o6ocHosanHbIil omeem.
[[lapuk Manoro pasMepa, MOABEIICHHBIA Ha JIHHHOH, HEBECOMOH, ............... Ha3bIBa-
€TCS MaTeMaTHYECKHM MasSTHHKOM,
OTBeT: HepaCTSKUMOI HUTH
3ananmue 40.
IIpouumaiime mexcm u datime pazeeprymetii 060cHOBAHHBIII OMEem
[ToniepeuneiMu HAa3BIBAIOTCS BOJIHEL, B KOTOPHIX KOJNEGAHUSA IPOHCXOIAT

Otger: NEPICHINKYJIAPHO K HAlIPaBJICHUIO X paclipoCTpaHCHHA.

3.2, TunoBble 3aaHHA I8 NPOMEKYTOYHOH aTTeCTAMH

3.2.1. BompochI Kk 3a4eTy

DopmupyeMas KOMITETEHITHS:

OIIK-2 «Croco6HOCTBIO HCIIONIB30BATE SKOJOTHUECKYIO IPAMOTHOCTh M 6a30BBIe 3HAHHS
B 00macT QU3MKH, XMMUH, HayK 0 3emie i GHOJOTHH B KM3HEHHBIX CHUTYalMsX; IPOrHO3KpO-
BaTh IOCJIEJCTBUS CBOEH NpodecCHOHANLHON NeATeNbHOCTH, HECTH OTBETCTBEHHOCTH 33 CBOM
pELIEHUIN

OIIK-2.1 mpHMeHseT IPUHIUIIEI CTPYKTYPHO-(bYHKIHOHATLHON OpraHd3al{u I H3yde-
HHA OHOJIOTHYECKHX 00OBEKTOB M OLIEHKH COCTOSHHS YKHUBBIX CHCTEM

—

OcHoBbI OHOMexaHHKU. broMexaHuka qBHKEHHUS.

2. Ppryaru B 6MoMexaHuKe (BHIBI PBIYAroB, ypaBHEHHE MOMEHTA, IPUMEPHI PHIUArOB B K-
BBIX OpTaHU3MaXx).

3. Mexanuyeckue cBoicTBa Ouomormueckmx TkaHeit (3akoH ['yka, Buabl Jedopmanii,
YIPYrHe CBOHCTBA pa3IMyYHBIX THIIOB TKAHEH XKHBBIX OPraHH3MOB).

4. KoneGanus B 6uodusnxe (KoneGaHus Tena yeIoBeKa, LIEHTP MACChl, H3MEHEHHE IEHTpa

Macchl IIPH pa3iIHYHbIX BUJIAX JBHOKEHHS).

buoakycTtuka. @usnyeckue (00BeKTHBHEBIE) XapaKTEPHCTHKH 3BYKA.

buoakycruka. @usnonornyeckue (cyObeKTHBHBIE) XapaKTEPUCTHKH 3BYKA.

Tpancaykius 3Byka y MICKOIUTAIONHX (HA IIPUMEpPE CIIyXOBOr'O alapara 4ejoBeKa).

Crpoenue yxa yenoBexa. QyHKIIMH HAPYKHOTO, CPEAHETO H BHYTPEHHETO yXa.

9. CymHocts 6unaypansHoro sdgdexra.

10. Teopus KOUPOBaHHUs 3BYKA.

11. TumnanomeTpus.

12. ®uznuyeckre OCHOBEI 3BYKOBLIX METOJIOB UCCJIEZIOBAHUS B MEJTHIHHE,

13. MudpasByk (acTOTHEBIM Auana3oH, (u3nyeckue cBoMCTBA). MCTOUHMKHM MH(pa3ByKa B
IIpUpPOJIE.

14. Undpazpyk B mpupoze. [lpumenenne uudpassyka. MeToas! 3aiuTsl OT HH(pasByKa..,

15. YnpTpasByk U rUnep3ByK B IIPHPO/IE.

% N oW

OIIK-2.2 ucrons3yer (pU3NOIOTHYECKHE, IUTONIOTHYECKHE, OHOXUMHYECKHE, Oroduznde-
CKHME METO/Ibl aHAJIN3A 111 MOHHTOPHHTA M KOPPEKIHH Cpeabl OOUTaHUS YKHUBBIX 00BEKTOB

16. IlpuMeHeHue yIbTpa3ByKa B TEXHUKE, HAyKe H MeIUIIHHE.

17. Guzuyeckue u (PU3MONOrHYECKHE XapaKTEPUCTHKH 3BYKa. Jluarpamma CIHBIIIMMOCTH.
YpOBHH MHTEHCHUBHOCTH H YPOBHHM I'DOMKOCTH 3BYKa, €IUHHIIBI MX M3MEPEHHS. 3aKOH
BebGepa-dexHepa.

18. Vnerpazeyk. Metoasl mnojyuyeHHe yabTpasByka. OTpakeHHE U TIOTJIOIIEHHE YJIb-
TPa3ByYKOBBIX BOJIH OMOTKaHSMHM, aKyCTHUECKHH uMmenaHc. Du3ndeckue MeXaHU3MBI
B3aUMOJEICTBHSA YILTPa3BYKOBBIX BOJH ¢ OMOIOTHYECKUMH TKAHAMH.
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19. VnpTpasBykoBasi JuarHocTHKA. [[pHHIMIBI TOMyYeHHs H300paKeHHI OPraHoB ¢ HCIIOJb-
30BaHUEM YJIBTPA3BYyKa.

20. Dddexr Jlonnepa, ero UCIONB30BaHUE IS H3MEPEHHE CKOPOCTH KPOBOTOKA.

21, ypaBHCHI'Ie BCpHy.TIJ'IH, YCJIOBHE HEPA3PEIBHOCTH CTPYH, IIPENCIIBI HX IIPUMEHHUMOCTH JJIA
ONHCaHUs KPOBOTOKA.

22. BA3KOCTh KHUIKOCTH, METOABI eé ompepeneHus. HBIOTOHOBCKHE M HEHBIOTOHOBCKHE
HKHAKOCTH. Bsa3kocTh kpoBH. DaKkTOpPHI, BIUSIONINE HA BI3KOCTh KPOBH B OpraHH3ME.

23. ®opmyia Ilyaseiins. Pacnpenenenne JaBieHHs B CKOPOCTH KPOBOTOKA IO COCYIHCTOM
cHuCTEMeE.

24, [TynscoBBIe BOJIHBI, MEXaHHU3M UX BO3HHKHOBeHHS. CKOpOCTH HMyIhCOBOH BOJHBEL Dop-
Myna Mosuca-Kopresera. Perucrpanus my1scoBBIX BOJH.

25. JlamuHapHoe M TypOyJieHTHoe TeuyeHHe uakocth. Yucno PeitHonwaca. IlposieneHus
TypOyJIeHTHOCTEH B cepaedHO-COCYAUCTOH cHCTEME.

26. PaboTa 1 MOIIHOCTB cepala.

27. OCHOBHBIE XapaKTEPHUCTHKH DIICKTPHYECKOTO MO, DINEKTPHUECKUH AUIIOND H €ro MOJIE.

28. Tox B xmuakocTsax. IloaBMKHOCTE HOHOB. DJIEKTPONPOBOAHOCTE 3JIEKTPOIMTOB. [ anbBa-
HHU3AIHS.

29. TlonyueHne BBICOKOYACTOTHBIX 3IEKTPOMArHUTHBIX Konebanui. TepaneBTudyeckuil KoH-
Typ. [lepBUYHEIe MEXaHU3MBI BO3ACHCTBHS HA OPTaHU3M BBICOKOYACTOTHBIX TOKOB H II0-
nei. TerutoBbie U HeTerIOBbIE 3((PEKTHI.

30. Tmatepmus. DieKTpoxupyprus. MoHoakTHBHas ¥ OMakTHBHas MeToauku. MecTHas
JapCOHBATM3ALIUS.

®opmupyemas KOMIIETCHIUS:

OIIK-6 CriocoGHOCTRIO MPUMEHATE COBPEMEHHBIE IKCIIEPUMEHTATBHBIE METOIBI PabOTHI ¢
OMOJIOrHYECKUMH 00BEKTaMH B IOJIEBBIX U JTaOOPATOPHBIX YCIOBHUSIX, HaBBIKM pabOTHI ¢ COBpE-
MEHHOH anmnaparypon

OIIK-6.1 Hcnons3yeT B MpOQecCHOHAIBHOM JeSTeIbHOCTH OCHOBHBIE 3aKOHBI (DH3HKH,
XHUMHH, HayK 0 3emJie 1 OHOIOTHH

1. BriOepuTe ornpenencHue 3ByKa.

e D10 MexaHuueckue Konebanus ¢ yactotoi ot 2001 mo 20000 I'm.

¢ DTO 3JIeKTpOMarHuTHeIEe Koebanus ¢ yactotoit ot 200y 1o 200001,

e D10 MexaHuyeckue konebanus ¢ yactoroit ot 20k mo 20000k 11.

® JTO 3NeKTpOMarHuTHEIE Konebanus ¢ yactotoi ot 20kl 1o 20000k 1.
2 D10 MexaHuuyeckue Kojebanud ¢ yactotoi Beie 200000 1.

¢ Bribepute onpenenenue yibTpa3sByKa.

e D10 MexaHnyeckue Kojebanud ¢ yacToToii MeHbire 200,

© DTO0 BIEKTpOMarHuTHeIE Kojebanus ¢ yactoroi ot 20 1o 200000,

e D10 MexaHHueckHe konebanus ¢ yactoroi ot 20k 1o 200001 1.

® DTO 3JIEKTpOMaruuTHEIe Kojiebanus ¢ gactoToit oT 20k 11 1o 20000xT 11,
3. DT0 MexaHuueckue konebanus ¢ yactoroi Beie 200001 1.

e Kaxoii 3aBHCHMOCTBIO CBS3aHBI MEXKAY COOOH I'POMKOCTh M MHTEHCHBHOCTE 3BY-

Ka?

o Jlorapupmuueckoi

e [Ipsmo mponopiioHaNbHOH

® DKCIIOHEHIIUATILHOM

e O6paTHO MPONOPIIHOHAIEHON

e [TokasarenpHOI.
4, OT KakuxX (PU3HYECKHX TapaMETPOB 3aBHCUT IIOPOT CJIBIIIHMOCTH?

e OT 4acTOTHI U HHTEHCUBHOCTH 3BYKOBBIX CUTHAIOB.
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¢ TOJIBKO OT MHTEHCUBHOCTH 3BYKOBBIX CHTHAJIOB.
© OT aMIUIHTYABI 3BYKOBBIX CHTHAJIOB.
e OT aKyCTHYECKOTO CIEKTpa.

¢ ToJIbKO OT YaCTOTHI 3BYKOBBIX CHTHAJIOB.

Kakoe n3nydenue Ha3plBalOT PEHTTEHOBCKUM M3IydYeHHeM?

e PEeHTreHOBCKHMM HM3JIydeHHEM Ha3BIBAIOT 3JIEKTPOMArHUTHBIE BOJIHBI C JUTHHOM
BoJHEI oT 80 10 107 MKM.

e PEeHTreHOBCKHM H3JIyuyeHHEM HA3BIBAIOT IMOTOK 3JIEKTPOHOB, O00IaNaronmMx
GOJBILONH SHEPTHEi;

e PEHTreHOBCKHM H3JTy4eHHEM Ha3bIBAIOT 3JIEKTPOMATHUTHBIE BOJHEI C [UIHHOMN
BOJIHBI 0T 80 10 10 HM.

¢ PEHTIeHOBCKUM M3JIYYEHHEM Ha3BIBAIOT BOJIHEI ¢ JUIMHOM BOJIHEI oT 80 1o 10°

M.

e PeHTreHOBCKHM H3JIy4eHHEM Ha3bIBAIOT IOTOK 3JIEKTPOHOB C dHeprueit ot 80
no 10-5M3B.

6. UK — ciekTpockomnus. ..

OCHOBAaHa Ha IoIIoEeHUH MoJekylaMu UK — uzinyyenus,
[pPeIoJIaracT HCCIeI0BaHUs MOJIEKYIIPHEIX KoneOaHui;
mo3BoJisgeT Heenenosatsk 02, N2, H2;

®  JCHOJB3YET IEKTPOMArHUTHBIE U3IIyUYEHUS BUIUMOTO AHANa30Ha.

7. PepakToMeTpHsi OCHOBaHA. ..

® Ha U3MEPCHHH YTIlla BPpalllCHHA IIOJIAPHU30BAaHHOI'O CBETA,
® Ha OIIPEACIICHHUH ITOKa3aTeJIA IIPEJIOMIICHHA,

® Ha U3MCPCHHH OTKJIOHCHHS 4YaCTHL B MArHUTHOM II0JIC,

e Ha B3aHMOJICHCTBHH AA€p aTOMOB ¢ MarHUTHEIM ITOJIEM.

8. Meton SIMP...

HCITOJIB3YIOT AJI aHaIi3a BEIIECTB, aTOMBI KOTOPEIX HMEIOT Apa C HEYETHBIM
KOITHYE€CTBOM IIPOTOHOB,

OCHOBAaH Ha B3aMMOJEICTBHHU AJIEp ATOMOB C IOCTOSIHHBIM MarHUTHBIM IIOJIEM;
II03BOJIIET U3MEPATH ONITHYECKYIO AKTHBHOCTD BEILIECTB;
OCHOBaH Ha aHAJIM3€e CIIEKTPOB JIIOMHUHECIIEHIIUH BellecTB B mporecce SIMP.

9. OIIP — ceKTpOCKOIHS. ..

MO3BOJISET ONPENEIATh CTPYKTYPhI MOJIEKYJI U KOHLIEHTPAIMH BELECTB, HMEIO-
LIMX HECTIAPEHHEIE JIEKTPOHBI,

OCHOBAaHA Ha B3aHMOJICHCTBHH BHEIIHHUX 3JIEKTPOHOB € NIEPEMEHHBIM MarHUTHBIM
I10JIEM;

HCIOJIB3YET MarHUTHBIN PE30HAHC aTOMOB, IIOMEILEHHEIX B IIOTOK PEHTTEHOBCKHX
nIy4ei;

OCHOBaHa Ha BJICHUH Pe30HaHCa sep aTOMOB.

10. JIroMuHeCLieHIIHS. . .

pPa3sHOBUIHOCTE (pochopecieHIn;

HCIIOJIB3YETCS JUIsl aHAIKM3a BELECTB, CIIOCOOHBIX CBETUTHCA IO, felicTBreM Y D
— JIy4ei;

HCIIOJIB3YETCS JUIsl ONIPEENICHUsI HHTEHCHBHOCTH IIOTJIOLIEHUS U3JIyYEHHS aHaJIH-
3HpPYEMBIM BEIIECTBOM;

ABJICHUC, ITO3BOJIAIOLICE OIIPEACIIATE KOHIICHTPAIlHIO BCIICCTB, IMOMEILEHHBIX B
BEICOKOYACTOTHOC MarHHTHOC II0JIC.

11. Ha ueM ocHOBaHEI GOTOMETPUYECKHE METO/IBI aHATIH3A?

+ Ha U30KMpaTENPHOM MOITIOLIEHHH CBETA PACTBOPAMH aHATM3HPYEMBIX COEMHE-
HHUI,
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— Ha OTPaXX€HHUH CBETA paCTBOpaMH aHaJIM3HPYEMBIX COG)IHHeHHﬁ,
— Ha CBEYCHHUH, BBI3BAHHBIM IIE€PEX0I0M 3JIEKTPOHA B B036Y}KI[6HH06 COCTOAHHE,
— Ha M3JIy9CHHH aTOMOB, COACPKAIUXCA B aHATU3UPYECMOM 06pa3ue.

OIIK-6.2. IlpuMeHsieT METOABI MaTEMaTHYECKOT0 aHAIW3a M MOJIEIMPOBaHHs, TEOPETHYE-
CKHMX U 3KCIIEPUMEHTAIBHBIX MCCIIEOBAHUMH

12. YeM orimuaercs cieKTpohoTOMETPHUECKHH METOI aHAIIH3A OT (JOTOKOTOPUMETPH-
4yecKoro Meroaa?

13.

= CIIEKTpO(bOTOMCTpH‘{eCKHfI aHaJIu3 Ha NOTTIOIEHHH MOJIUXPOMAaTHUCKOTO CBETA,

*+ CIICKTPO(OTOMETPHYECKHH aHAIM3 OCHOBAH Ha IOTJIOIEHHH MOHOXPOMAaTHYe-
CKOTI'O CBE€Ta,

— HHYEM,

— B cnekTpodoToMeTpuyeckoM aHanmuze 00xoasaTes 6e3 UCIOIB30BaHMs CBETO-
(GHUIBTpa MK MOHOXPOMATOPA.

Yro Takoe creKTphI MOrJIOUIEHHs?

+ 370 rpaduueckoe H300paXKeHHE MOTIOLIAEMON CBETOBOM 3HEPrHH 110 JUTHHAM
BOJIH,

— 3T0 rpaduueckoe u3obpaxkeHHe pacrpeeIeHHs U3IydaeMoi CBETOBOH DHEPriH
110 TUHAM BOJIH,

= 3TO rpa(bnqecme I/I306pa)l{eHI/Ie paclipeacICHUA KOHIUCHTPAIHH OIIpEAC/IAEMOTr0
BEIIIECTBA IO JJIMHaM BOJIH,

— 3TO rpatbnqecxoe H306pa>1<eHHe pacipenciacHus TOJIMHHBI CBETOIIOINIOITAaIOIIe-
I'0 pacTBOpa 110 JJIHHaM BOJIH.

14. Tenom maccoit 20 kr B Teyenue 3 yacoB Obuia noriouena sueprust 1 Jix. Omnpene-
JIMTE MOLIHOCTE MOTJIOUIEHHOM JI03bI H3JTyUeHHS.

4.6-10-6 B1/xr
46 -10-5 Br/kr
80 -10-2 Br/kr
90 -10-3 Bt/ xr
102 -10-2 Bt/kr

15. Yro Ha3bIBAETCH ONTHYECKHM ITyTEM?

HpOHBBGﬂCHHC TCOMETPHYCCKOTO ITYTH Ha ITOKAa3aTEJIb MPEJIOMIICHHA CPEAELL.

PazHocTh MEXIY TCOMETPHUUYECKHUM IIYTEM H IIPOU3BEIACHHCM €I'0 Ha IOKa3aTClib
IIPEIIOMIICHHA.

PaCCTOHHHG, KOTOPOE€ MPOXOOUT JIYY B CPEAC.
OTHOIIEHHE FEOMETPHUYECKOTO ITYTH H ITOKasaTeJIid IIPEJIOMJIICHHUS Cpeibl.

C}’MMEI. r€OMETPUYECKOTO ITYTH H €TI0 NPOU3BEAECHHA €0 Ha IIOKa3aTellb IIPEJIOM-
JICHHA.

16 Kakue 13 nepeyrcieHHbIX HeIOCTATKOB OTHOCATCS K ONITHYECKOM cucreme riasza?

JansHo30pKoCTh
Cdepuueckas abeppainus, 1aTsHO30PKOCTh, OJIM30PYKOCTE.

ActurMaTu3M, 00yCIOBIEHHBIH HEJOCTATKOM ONTHYECKON CHCTEMBI, JalbHO30D-
KOCTb, OJIH30PYKOCTE.

BnuszopykocTs, JUCTOPCHS.
Cdepuueckas abepparius, OJIU30pyKOCTh, JUCTOPCHUS.

17. Kakue u3 MEPEUYHCIICHHEBIX HOFpeIl[HOCTeI‘:[ OTHOCSATCH K ONTHYECKHM CHCTEMaM?

Bnu30opykocTh, AacTHrMaTH3M KOCBIX IIYYKOB, JHCTOPCHS, XpOMAaTHuYecKas
abepparus.
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e JlanbHO30pKOCTh, ACTHIMATH3M, OOYCIOBJIEHHBIA aCHMMETPHEH ONTHUECKOH CH-
cTeMEl, chepuueckas abeppals, aCTHTMATH3M KOCBIX IIy4YKOB, JHCTOPCHsA, XpO-
MaTtuyeckas abeppanus.

e ActurmaTtusM, o0ycIOBIEHHBIH acCHMMETpHEH ONTHYECKOH cHCTeMbl, cdepuye-
CKkas aleppaiys, acTMIMaTH3M KOCHIX IIy4KOB, IHCTOPCHS, XPOMATHYECKAs
abepparus.

e JlucTopcHs, aCTUIMaTH3M KOCHIX [Ty4KOB, XpoMaTHuecKas abeppanus.

e JlucTopcHs, acTUTMaTH3M KOCHIX IIYYKOB, XpoMaTHyeckas abeppalys, JalbHO-
30PKOCTb.

18. Kakoe yBennuyeHHe JaeT Jyma, €ClIH PacCTOsIHHE Hawnydmero 3penus 27 cMm. Dokyc-
HOE paccTosHue 3 cM?

® HaHHLIX HEIOCTAaTOYHO JJId pacyeTa

e 81
e 9
o 5
e 29

19. Onpenenute QOKyCHOE pPacCTOSHUE JIYIIbl, JAIOLIEH IECTHKPATHOE yBEJIHYEHHE TIPH
pPacCTOSTHUM HAMJIy4dlIero 3peHus 42 cM.

e 0.14cmMm

e 232cMm

e 7cM

o 0.7cMm
E. 1.4cMm

20. B yeM u3mepseTcs onTHYeCKas CHIIA JIMH3EI?
e JluonTpuu
e HeroToHBI
e Jlxoynu
e Kannensr
C xaxoit pusndeckoi xapaKTepUCTHKON CBA3aHO pasjinyue B IBeTe?
C JNIHHOM BOJIHEI;
C HHTCHCHBHOCTBIO CBETa;
C IIOKAa3aTeNeM IMPEOMIIEHUS CPEeJIbI;
C 4acToToi.+
Ot yero He 3aBUCHUT MOKA3aTeJb MPEJIOMIIEHHS BellecTBa?
OT CBO¥CTBa BemecTBa;+
OT JIJIHHBI BOJIHBI,
OT YacTOTHI;
OT YIJIa IIPEJIOMJICHHS;
OT CKOPOCTH CBETA.

OIIK-6.3 cnocoben nmpuoOperaTh HOBBbIE Ma-TEMaTHUECKHE H €CTECTBEHHOHAYYHBIE 3HA-
HHs, HCIIOJIb3Ysl COBPEMEHHBIE 00pa3oBaTeIbHbIE M HH(POPMAIHOHHBIE TEXHOIOTHH

23. B xakux equHUIAX U3MeEPSAETCs SKCIO3UIIHOHHAS J103a?
A.Pap, K, P.
B. 38, bop.
C. Ka/kr, P.
D. Pan, Bap, 3s.
E. Pan, Jx/kr.

24. BribepuTe onpezelieHHe MOLUIHOCTH MOTJIOMIEHHOH 1035
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A. OTHOIICHHE NIPUPAIIEHHS SKBHBaNeHTHOI 10351 (dH) k unTeprany Bpemen (dt).
B. OtHowenue npupamenns noriowmenHon 10361 (dD) k uHTepBany BpemerH (dt).
C. Oro npoussenenue 10361 (D) Ha koapdurment kavectsa (k).

D. 3to npoussenenue nornomenHoit xo3sl (dD) Ha eIMHMIY MIOmMATH 06IyYaEMOro

BCIIECTBA.

E. Otnomenue snepriu (E) k Macce 061y4eHHOTO BEIECTRA.

25. BribepuTe MpaBHILHOE OIPE/IENEHHE OTKPHITOH TEPMOIHMHAMIYECKOH CHCTEMEL

A. Otkprrtoit TJC Ha3seiBaeTcs cucTeMa, He UMeIomas 060JI0UKH.

B. Otkpriroit T/IC HazeiBaeTcs cucteMa, KOTopas 0OMEHMBAETCS ¢ OKpYsKalowleli cpeoit
BEILECTBOM.

C. Otxperroii TI[C HasbiBaeTcs cucTeMa, KOTopas 0OOMEHHBAETCs ¢ OKpysKarommeii cpe/ioit
SHEpPrUeH.

D. Otxperroit TJIC nHaspiBaetcs cucreMa, KOTopas 0OMEHHBAETCS ¢ OKpYKarolei cpeioi
BELIECTBOM M SHEPrUei.

26. Kakue TepMOIMHAMHYECKHE MTAPAMETPEI OMHCHIBAIOT TEPMOIMHAMUYECKYIO CHCTEMY?

A. laBnenue, Temeparypa, o0beM, Macca.

B. Temnepatypa, rpaiueHT KOHIEHTPAIMH, MAcca, IPaIMEHT JaBICHHUS.

C. Temnepatypa, rpalUeHT KOHLIEHTPAIMH, MAacca, TPAMEHT AaBICHHUS, 00BEM.
D. Macca, rpagueHT o0beMa, JaBlIcHHE.

E. Macca, rpanueHT o6peMa, TeMIiepaTypa, SHTPOIIHS.

27. Kakue BeIMYHHBI HA3LIBAIOTCH SKCTEHCHBHBIMU?

A.3HavyeHue KOTOPEIX 3aBHCHT OT KOJHYECTBA BEIIECTBA U Pa3Mepa CHCTEMEL.
B.3HayeHue KOTOPBIX 3aBUCHUT OT BEJIMYHHEI JIABJIEHHS H KOHIIEHTPAI[HH.
C.3naueHne KOTOPBIX HE 3aBUCHT OT KOJIMYECTBA BEIIECTBA.

D.3HaueHHe KOTOPBIX 3aBHCHUT OT TEMIIEPATYPHI.

E.3nauenye KOTOPBIX HE 3aBHCHUT OT BEJIHYHMHEI JIABJICHHA M KOHIIEHTPAIHH.

28. Kakue BeIMYMHBI HAZLIBAIOTCH UHTEHCHBHBIMU?

A.3HaueHue KOTOPBIX 3aBHCHUT OT TEMIICPATYPhLI U pasMepa CUCTEMBI.
B.3nauenue KOTOPBIX HE 3aBHCHUT OT KOJIMYECTBA BEUICCTBA H pasMepa CUCTECMEL.
C.3nauenue KOTOPBIX 3aBHCHT OT pasMepa CHCTEMBL.

D.3Hayenue KOTOPEBIX 3aBHCHUT OT KOJIMYECTBA BEUIECTRA.

E.3nauenue KOTOPBIX HE 3aBHCHT OT KOJIMYECTBA TEMIICPATYPHI

" pa3sM€pa CHCTEMEL.

29. Yto Ha3biBaeTCs 0OPAaTUMBIM TEPMOTMHAMHYECKUM [POLECCOM?

A.Ilponece, mpu KOTOPOM CHCTEMA MOXKET BEPHYTHCS B HCXOHOE COCTOSHHUE.
B.IIponuecc, mpa KOTOPOM Julst BO3BpaTa CHCTEMBI B HCXOAHOE COCTOSHUE TPeGyIOTC 3a-
TpaThl SHEPTHH.

C.Ilpouecc, mpy KOTOPOM JUlsi BO3BpAaTa CHCTEMBI B HCXOJHOE COCTOSHHE HE IPOUCXOUT
3aTpaT 3HEPTHH.

D.IIponecc, mpu KOTOPOM CHCTEMA BCET/Ia BO3BPAIIAETCS B MCXOIHOE COCTOSIHHE.

30. Kaxoit pusnyeckuit cMbici koaddunuenta quddy3un?

A. Koadpdunuent muddysnn - dbusnueckas BeJUUMHA, YHCICHHO paBHAA KOJIHYECTBY
BelecTBa, AUGGYHIUPYIONIET0 B eIHHHI]Y BPpEMEHH depe3 MeMOpaHy eIMHMYHOM TOJI-
IIIHEL
B. Koapduuuent muddysun - dusuyeckas BeJIMUHHA paBHas M3MEHEHHIO DPa3HOCTH
KOHLEHTPALUH BELIECTBA B €IHHHILY BPEMEHH.
C. Koadbdumuent mubdysun - Gusryeckas BeTMUrHA YHCIEHHO paBHAs KOJHYECTBY Be-
mecTBa, UG yHaUpyrOImero B eIHHUIY BpeMeHH Yepe3 eAUHHIY IUIOIIAMH IPH TPaju-
€HTE KOHIEHTPAL[MH PABHOM EIHHHUIIE.
D. Kosdpdunuent muddysnu GespasmepHas senuuuHa, KOTOpas YYHTHIBAET CBOMCTBA
camoii MeMOpaHBI U UG YHIUPYIOLIErO BEIECTBA.
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E. Koasdppunuent mupdysun - ¢usnueckas BenuuuHa paBHas HM3MEHEHHIO PasHOCTH
KOHIIEHTPAIIUH BEILECTBA B €JMHUILY BPEMEHH Yepe3 eAUHHILY ILIOLIAIH.
31. BeibepuTe napaMeTpsl, Kotopble BxoaiT hopmyiy [Tyaseiins.
A. I'paiieHT CKOPOCTH, JUTMHA COCYa, KO3((QUIMEHT BSI3KOCTH.
B. Pamuyc cocyna, nnuna cocyna, pasHOCTb 1aBJIEHUH, KO3 (QUIHMEHT BA3KOCTH.
C. Pamuyc cocyna, 1nuHa cocyna, IIomans B3auMOEHCTBYIOMHUX CII0EB, KO3 UIHEHT
BA3KOCTH.
D. [lnuna cocyna, miomans B3auMOIEHCTBYIOIINX CIIOEB, KO3 ()HIHEHT BA3KOCTH.
E. Pa3nocTs naBneHuit, MIOTHOCTE KPOBH, AIHHA COCYa, KO3 (OHIHEHT BA3KOCTH.
32. BribepuTte napaMeTpbl, OT KOTOPBIX 3aBHCHT XapakTep T€YEHHs )KHIKOCTH 110 COCYIaM.
A. IIn0THOCTS XHUAKOCTH, IMHAMUYECKAS BA3KOCTB, CKOPOCTh T€YEHHMS HKHIKOCTH, Pajiy-
yc cocyna.
B. IINOTHOCTE XMAKOCTH, ATHHA COCY/A, CKOPOCTh TEUESHHS KUAKOCTH, PAJHYC COCYIA.
C. I'panuenT naBnenus, AIHHA COCY/a, CKOPOCTh T€UESHHS JKHIKOCTH, PAIHyC COCY/a.
D. l'uppasnudeckoe cCONpOTHBIEHHE, [UIMHA COCYa, CKOPOCTh TEYEHHUs KUIKOCTH, pa-
JHyC cocyna.
E. IInoTHOCTB XKUIKOCTH, JUIMHA COCY/Ia, Pa3HOCTh JaBJIeHHUI, paquyc cocya.
33. Uro onpenensercs uucioM PeiiHomnb/ca pH ABIKEHHH BA3KOM XKUIKOCTH 110 TpyGe?
A. CKOpOCTB TEYEHHS XHIKOCTH.
B. Xapakrep TeueHUs KHUIKOCTH.
C. BesmunHa OTHOIICHUS KMHEMATHYECKOM BA3KOCTH K JUHAMHYECKOIA.
D. I'mnpaBnnyeckoe CONPOTHBICHUE TPYOEL
E. Obpem npotekaromeii >KuIKOCTH.
34. TToyeMy KpOBb SIBISETCSA HEHBIOTOHOBCKOM XKHIKOCTBIO?
A. D70 00yCIOBIEHO HAIMYKEM B Hell (HOPMEHHEIX DIIEMEHTOB.
B. 910 obycnoBneno TeM, uTo Ad KPOBH 4HCIO PeliHoJb/ica IPHHAMAET KPHUTHIECKOE
3HaYeHHE.
C. Oto 06ycnoBiaeHo GONBIIHM KO3DPUITHEHTOM BI3KOCTH KPOBH.
D. 3to 06ycnoBieHo ManeHEKUM K0P PHUIIMEHTOM BSI3KOCTH KPOBH.

6. METOJUYECKHE MATEPHAJIBI, ONIPEJEJISIOIIUE IIPOLEAYPHI OLIEHU-
BAHUS 3HAHUM, YMEHHUI 1 HABBIKOB
U ONBITA JESATEJBHOCTH, XAPAKTEPHU3YIOIIUX STAIIBI ®OPMHPOBA-
HUSI KOMIIETEHIIUIA

KQHTCQHH OLICHMBAaHM S 3HAHUH OGYLIa}OMHXCH IIPpH IIPOBEACHHH KOJIJIOKBHYMa.

e OTMeTKa «OTIHYHO» - 00yyaroUUHCs YETKO BBIPAXKAET CBOIO TOYKY 3peHHS IO pac-
CMaTpHBaEMBIM BOIIPOCAM, IIPHBOJIS COOTBETCTBYIOLIHE IPUMEPEL.

¢ OTMeTKa «X0POoIIo» - 00y4aIOLHICs JOIYCKAET OT/AEIbHbBIE IIOIPEIIHOCTH B OTBETE

e OTMeTKa «ydOBJIETBOPHTENBLHO» - 00yyarouuiics oOHapyXUBaeT nNpodenbl B 3HAHUAX
OCHOBHOT0 y4eOHOTr0 U HOPMaTHBHOTO MaTepHaa.

e OTmMeTKa «HEYIOBJIETBOPHTENLHO» - OOyuarouwmiics 0OHApY)XKHBaeT CYyLIECTBEHHbIE
1po0GeIibl B 3HAHUSIX OCHOBHBIX MOJIOXKEHHH TUCLHUIIIHHEL, HEyMEHHE C TIOMOIIBIO TIperojaBare-
714 TIONYYHTD IPaBUIILHOE pelleHne KOHKPETHOH MpakTHYeCKOo 3a1aqu.

KDHTGDHH OLIEHHBAaHMS 3HAHHH 06Y‘-I&IOHIP[XCS§ ITPpH NPOBEACHHH TECTHPOBAHHUS !

PesynpraT TecTHpOBaHHUS OIIEHHBAETCS IO NMPOIEHTHOH mKane oueHKH. Kaxaomy o0y-
YAIOLIEMYCsI IPeIIaraeTcsl KOMIUIEKT TECTOBBIX 3aJJaHuii U3 25 BOMPOCOB:

¢ OTMeTKA «OTJIHYHO» — 25-22 NPAaBUIIBHBIX OTBETOB.
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e OTMeTKa «Xopomo» — 21-18 npaBUIBHBIX OTBETOB.
° OT™MeTKA «yA0BIETBOPHTENILHO» — 17-13 NpaBHIBHEIX OTBETOB.
* OTMeTKA «Hey/10BJIeTBOPHTEILHO» — MeHee 13 MpaBHIIbHBIX OTBETOB

KI!HTeEHH 3HAHHUIA IIpH NMPOBEACHUH 3a1€Ta:

e OT™MeTKAa «3aYTEHO» — BBIIOJHEHBl BCe BUALI y4eOHOM paboThl, NPenyCMOTPEHHEBIE
y4eOHbIM 1aHOM. OOydaromuicsi AeMOHCTPUPYET COOTBETCTBHE 3HAHMM, YMEHMH, HABBIKOB
NpPUBEICHHBIM B TaONMIaX IIOKa3aTelsiM, ONEpUPYeT NPHOOPETEHHBIMU 3HAHWSIMH, YMEHUAMH,
HaBBIKaMH, TIPUMEHSIET UX B CHTyallMAX NOBBILIEHHOH cI0XHOCTH. IIpa 3TOM MOTyT OBITH J0-
NYIIEHB! HETOYHOCTH, 3aTPYIAHEHHs NIPU aHATHTHYECKUX OIEpaIMsX, [IepeHOCe 3HAHUH U yMme-
HMI Ha HOBBIE, HECTAHIAPTHEIE CUTYAILIHH.

e OT™MeTKa «He 3a4YTEHO0» — HE BHIIIOJHEHBI BUIBI Y4eOHOH paboThl, MpeaycMOTPEHHBIE
y4eOHBIM IUIAaHOM. IEMOHCTPHPYET HENOJIHOE COOTBETCTBHE 3HAHUH, yMEHMH, HABBIKOB MPHBE-
ICHHBIM B TabiMIaxX Mokasareneif, JONYCKAIOTCs 3HAYUTENIbHbLIE OLUIMOKH, MIPOSBIISETCS OTCYT-
CTBHE 3HAHUH, YMEHUH, HABBIKOB 10 OOJIBIIEMY psiily TOKa3aTelei, 00y4daromuiics HCIBITHIBAET
3HA4YUTEJIbHBIC 3aTPYHEHUs NPH ONEPHPOBAHUY 3HAHMSAMH M YMEHHSIMH IIPH UX IIEpEHOCE Ha
HOBBIE CHTYAIIUH.
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AnnoTanus paboyei mporpaMMbl IHCIHILIHHBI
b1.b.14.04 «buodpuzuka»
Yposens Boicmero obpasoBanus BAKAJIABPUAT

Hanpagaenue moarorosku 06.03.01 Buosorus
IIpo¢puas buoskosorus
®opma o0yueHust ouHasi

Hens aucuunaunel: [TosHaHHe (U3NYECKUX 3aKOHOMEPHOCTEH TPOLIECCOB B SKHBOM OPraHH3Me,
(opMHpOBaHHE NpeNCTABIEHHH, MOHATHH, 3HAHWH O (yHIAMEHTANbHBIX 3aKOHAX KIACCHYECKOH M
COBPEMEHHOH OMOQH3MKM M HABLIKOB MPHMEHEHHS B MPO(DECCHOHATBHON AEATENHHOCTH (DU3MYECKHX
METOZIOB H3MEPEHHH H HCCIIEN0BaHMIA, '

Mecrto aucuumaunbl B yuebuom mname: Juctmrmna B1.5.14.04 «Buodusuka» orHocuTcs K
monyimo b1.5.14 «buonorus xnetku» 6a30BOH YacTH yueOHOro mjaHa, JUCLMILUIMHA OCBAWBAETCS B 3
cemectpe. TpeGoBaHHe K pe3ynbTaTaM OCBOEHHMS AWCLMIUIMH: B Pe3YJIbTATE H3YYEHHS AHUCLMIUIMHBI
dbopmupyrotea cnenyroiue komnerenuuu: OINMK-2, OITK-6

OIIK-2 cnocoGHOCTBIO MCMOB30BATh SKOMOTHYECKYIO IPAMOTHOCTh U Ga30Bble 3HaHMs B 06J1acTH
(GH3HKH, XMMUHY, HayK O 3emiie ¥ OHOJNIOrMH B JKH3HEHHBIX CHUTYalMsX; MPOTHO3UPOBATH MOC/IEACTBUA
cBoeH NpoeCCHOHAILHOM IeATeIbHOCTH, HECTH OTBETCTBEHHOCTD 32 CBOM PEIeHHS:

OINIK-2.1 mpuMeHsIeT MNPHHLMIOBI CTPYKTYPHO-QYHKIHOHANLHOW OpraHM3aluy Ijis HM3y4eHHs
6HONOrHYecKHX 0OBEKTOB M OLIEHKH COCTOSHUSA JKHBBIX CHCTEM

OIIK-2.2 ucnonb3yeT (U3HONOTHYECKHE, LUTOJIOrHYEcKHe, OHOXUMHUeckHe, OHodH3nueckue
METO/bI aHAJIM3A 111 MOHHTOPHHIA H KOPPEKIMU Cpelibl 0OMTaHHsA KUBBIX 00HEKTOB

OIIK-6 cnocoGHOCTBIO NpPUMEHATh COBPEMEHHBIE OSKCTIEPHMEHTANIbHBIE MeTOo/bl paboThl ¢
OuonornueckuMu 0OBEKTaMU B MOJIEBBIX U JIAOOPATOPHLIX YCJIOBHSAX, HABBIKH paboThl C COBPEMEHHOM
anmnapaTypoii:

OIIK-6.1 Hcnonesyer B npodeccHOHaNbHOMH AeATeNbHOCTH OCHOBHBIE 3aKOHBI (PM3UKH, XUMMUH,
Hayk 0 3emJjie ¥ OHOJIOTHH

OIIK-6.2 TlpumeHsieT MeTOJBI MaTeMaTHYECKOTO aHalM3a W MOAETHPOBAHHA, TEOPETHYECKHX H
9KCMEPUMEHTAIbHBIX UCCIIeJOBAHUH

OIIK-6.3 cnocobeH mpuoOperaTb HOBbIE MAaTeMaTHM4YeCKME W ECTeCTBEHHOHAy4HbIE 3HaHMs,
HCIIONB3Ys COBpeMEHHbIe 00pa3oBaTe/ibHble H HH()OPMAIMOHHBIE TEXHOJIOTHH

KpaTkoe cogep:kaHne JHCIUHIUIHHBE: BpalatensHoe IBHKEHHE B JKUBBIX OpraHH3Max, JeHCTBHE
BMOpauMii Ha JKHMBbIE OpPraHU3Mbl, MeXaHHM4YeCKHe CBOMcTBa Ouonoruueckux TkaHed. Pusznueckue
CBOWHCTBA KPOBH, 3aKOHOMEPHOCTH JIBMXKEHHS KPOBH O COCYMCTOI cUcTeMe, ceplilie kak MeXaHHYecKas
CHCTEeMa, METO/Ibl M3MepeHH s AaBrneHus kpoBH. KonebaHus v BOJHBI: OCHOBHBIE MEXaHU3MbI M3NTyUEHHS
3BYKa B XMBOTHOM MHpe, BOCIIPHATHE 3BYKa, CIyXOBOH anmnapar opraHuzma, 6Modusuka uHdppasByka u
ynbTpa3ByKa, TMPUMEHEHHE YJbTpPa3ByKa B BETEpPHHApUH. TepMOAMHAMHKa OMONMOTHYECKHX CHCTEM.
[Tepeoe Hauamo TEPMOAMHAMHKHM B OHOJIOTHH, TEIUIOBOH OamaHc >XKMBOTO OpraHM3Ma, BTOPOE Havaslo
TEPMOJAMHAMMKH B GHOJIOrHH, 0COOEHHOCTH TEPMOJAUHAMUKH OTKPBITHIX cucTeM. JleificTBHE NOCTOSHHOTO
M MepPeMEHHOTO 3MIEKTPHUECKOTO TOKA Ha )KHBOH OpPraHu3M, IeHCTBHE MOCTOSHHOTO MarHUTHOTO MOJIS Ha
OpraHu3M  MJIEKONHMTAIOIMX, MeToAbl anekTporpaduu. BpaiieHHe mIOCKOCTH — MONAPH3ALMH.
ITpuMeHeHHe MONSAPU3OBAHHOIO CBeTa B Ouonoruuyeckux uccnenoBaHusx. Caxapumerpus. Bnusuue
TEIUIOBOTO H3JIy4YeHUs Ha >KuMBOH opranusMm. Honusupyrouiee usnydexue. buonoruyeckoe neiictsue
MOHM3UPYIOILUX H3MyueHU. Jlosumerpus. [IpuMeHeHHe U30TONMHOTO aHaAJIN3a.

O6was TPyA0eMKOCTb JHCHHIIJIHHEIL: 2 3a4eTHbIe equHHLEI (72 yaca).
HToroBulii KOHTPOJIb M0 AHCUMILIHHE: 3aYeT.



