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1.OEJIA A 3ATAYA JUCITUITIJIMHBL.

Iean:

®DopmupoBaHre IpeACTABIEHAH, TOHATHIA, 3HAHMI O byHIaMEHTANBHEIX 3aKOHAX KIIACCH-
YCCKOH M COBPEMEHHOM (PHM3MKe M HABEIKOB NPHMEHEHHS B npodeCCHOHANBLHOMN JIEATENHEHOCTH
(u3nIecKuX METONOB U3MEPEeHHHT i HCCIIEMOBAHMI.

3agaum:

--- U3YHCHHEC 3aKOHOB MCXaHWKH, TEPMOAMHAMUKH, 3JICKTPOMATrHETH3MA, ONITHKHA M KBAaH-
TOBOH (PU3HKH,

-=- OBJIaJICHHE METOJaMH TabOpaTOPHBIX HCCIICIOBAHMIA;

--- BEIPaOOTKa YMEHM# aHaN3a NPHPOAHBIX SBJICHHUH C IIPIMEHEHUEM 3aKOHOB ¢$u3HKH.

2. IEPEYEHD INTAHUPYEMBIX PE3YJbLTATOB OBYYEHHS ITO JANCHHA-
IVIMHE (MOJYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJILTATAMHA
OCBOEHMSI OFPA30OBATEJIbHOM ITPOT'PAMMBI

B pesyneTaTe 0CBOCHNUS AUCLMILIMHEI 00Y4AIOIMICS TOTOBATCS K CIEAYIOIIMM BHIaM Jie-
ATENBHOCTH, B COOTBETCTBHHU C 00pasosaTenbHsM cranpaproM ®I'OC BO 06.03.01 Bromnorus,
poduns Buoskonorus

Ob6aacTe npodeccHonaNLHOI AeATeIbHOCTH:

Tumne1 3aga4 npodeccrnonanbHOlM AeITETEHOCTH:

® Hay4YHO-HCCIIEN0BaTENbCKAs

® Hay4YHO-IIPOM3BO/ICTBEHHAS U HPOEKTHAs

® OpraHM3alMOHHO-YIIPaBICHYECKasA

e [Ielaroru4ecKas

® HH(POPMAITNOHHO-0HOJIOrHYEcKas

BrinyckHuK ¢ kBanmduKkanueii (cTenenpio) «6akaJaBp» Jo/DKeH 061a3aTh cIaenyIo-
IMHMH KOMIETeHITUAMH

A) O6menpodeccuoHabLHbIE KOMIIETEHIIHH

OlIK-2 CnocobeH NpUMEHATh NPUHUMIILL CTPYKTYPHO-(yHKLIHOHATEHON OpraHU3alH, WUCIIOJNb-
30BaTh (M3HONOTHYECKHE, LMTOIOTHYECKHE, GHOXMMHUYECKHE, GUO(H3HYECKHE METONBl aHaiM3a JUld
OLICHKH Y KOPPEKITMH COCTOSHUSA YKHBBIX OOBEKTOB M MOHUTOPHHIA CPE/Ibl MX OOMTAHHUA;

OIIK-2.1 [MumeHseT NPHHLMIBL CTPYKTYPHO-(BYHKIMOHAIBHON OPraHH3aLMHA VIS u3yyeHus OHo-
JIOTHYECKHMX OOBEKTOR M OLICHKH COCTOSHHS JKMBBIX CHCTEM

OIIK-2.2 HcnonbayeT GpH3HONOrHYECKHE, IMTONOTHYECKHE, GHOXUMHIYECKHE, GHO(H3MYeCKHe Me-
TOJIBI AHAJIM3a JJ11 MOHUTOPHHIA H KOPPEKIMH CPeabl 0GMTAHKS JKMBbIX 0OHEKTOR

OIIK-6 Cnocoben HCMob30Bath B NMPogeCCHOHATHOM JeATENBHOCTH OCHOBHBIE 3aKOHbI hH3HKH,
XHMHH, HayK O 3emie U GUONOruH, MPUMEHATh METOABI MATEMaTHIECKOTO aHATH3A M MOJETUPOBAHHS,
TCOPETUYECKUX M DKCIIEPUMEHTANBHBIX MCCICI0BAHUM, NPUOOPETATh HOBBIE MAaTEMATHUYECKHE U €cTe-
CTBEHHOHAYYHbIE 3HAHHSA, UCIIOJb3Ys COBPEMEHHbIEC 00pa3oBaTeIbHBIC M HH()OPMALMOHHBIE TEXHOIOTHH;

OIIK-6.1 Hcnone3syeT B npoheccHOHANBHON NeATEIPHOCTH OCHOBHEIE 3aKOHBI bHu3HKYN, XAMUH,
Hayk o 3eMie U 6HOJIOTHH

OIIK-6.2 IlpumeHsieT METONBI MaTEMAaTHYECKOIO aHAIM3a M MOMC/TMPOBAHMS, TEOPETHYECKHX H
9KCNEPHMEHTANTBHBIX HCCIIEAOBAHMIA

OIIK-6.3 Criocoben npuoGpeTaTs HOBbIe MaTeMaTHYeckde M €CTECTBCHHOHAYYHBIC 3HAHHSA, HC-
TNOJIB3Ys COBPEMEHHEIE 00pa30BaTe/IbHEIE H HHPOPMALIMOHHBIE TEXHOIOTHU

b) Ilpodeccnonannubie KOMIETCHIHH

IIK-1 criocoGHOCTBIO 3KCILTYaTHPOBATH COBPEMEHHYIO anMapaTypy ¥ 0GOpyHOBaHHE IS BEINOJ-
HEHUs Hay4HO-HCCJICAIOBATEBCKHX MOJIEBLIX M 1a60paTOPHBIX GHONOTMYECKHX paGoT

IIK-1.1 TlpumeHseT B cBOe NeATENBHOCTH aHANTMTHYECKOE NaGOpPaTOpHOE 0GOPYLOBAHKE; cpen-
CTBa BBIYMCITUTEIBHOH TEXHHKU, KOMMYHHUKALIMH U CBA3H

IIK-1.2 IlpoBonuT n1a6opaTopHbie MCCIENOBAHNS, 3aMePbl, AHATH3B OTOOPAHHEIX MPAPONHBIX 06-
pasioB; paboTaTh Ha aHANMTHYECKOM JTaGOPAaTOPHOM O0GOPYNOBAHMM; UCTIONB30BATh ABTOMATH3HPOBAH-
HBIE CHCTEMbI KOHTPOJIS 3KOJIONHYECKOr0 COCTOSHUSA TePPUTOPHIA.



3. MECTO JMCHUILIMHBI B CTPYKTYPE OOII.

Hucnunnuna 51.5.08 «®usuka» BxoauT B 6a30ByI0 4acTh Y4eOHOroO ITaHA HanpaBlICHUS
noarotoBku 06.03.01 buonorusa.. HQucnumiuHa ocBauBaetcs B 1 u 2 ceMecTpax 1 Kypca.

s u3ydenus Kypca QU3MKH B By3e CTYASHT JOJDKEH 3HATH OCHOBHI ajreOphl, FeOMETpHH
H TPUTOHOMETPUH, 3HATh POPMYIHPOBKHM OCHOBHBIX (PU3HUYECKUX 3aKOHOB. YMETh IPOH3BOIUTE
MaTeMaTHYeCKHE BHIKIAKH IIPH PEIICHUH (U3NUYECKUX 3a/1a4 i OBITh KOMIIETEHTHBIM B 00/1aCTH
YTeHHUS U NOCTpoeHUs IpadukoB ¢puzuueckux npoieccoB. [IpeamecTByOmMUME AUCUMIUIMHAME,
Ha KOTOPHIX OazmpyeTcs Kypc «Pu3HKay, SBISIOTCS: IIKOJBHBIN Kype (PU3HKH H MaTeMaTHKH a
TaKKe 3IeMEHTHl AuddepeHIMaTEHOrO U MHTETPAIbHOrO HCUHCIECHHUS, ONydYeHHEIE B paMKax
COOTBETCTBYIOIMX KypcoB Bhicmieil MaTeMaTuku. Kypc «®usuka» sBnsgercs 6a30BBIM IJIA BCEX
HaIpaBJICHUH BeTEpHHAPHOrO 00pa30BaHHA, OH MO3BOJISIET CTYAEHTaM ITOJyIHTH yIi1yGlIeHHBIE
3HaHHA OCHOBHBIX (M3HUECKUX SBIEHWH, GyHIaMEHTANBHBIX 3aKOHOB KJIACCHYECKON H COBpe-
MeHHOM (PH3MKHU K HABHIKH JUIS YCIEUTHOH Ipo¢deCCHOHATBHON AEATEIBHOCTH, H IPOJOKECHHS
npodeccHoHaNEHOr0 00pa30BaHUs B MarucTparype.

4, OBFBEM JUCHUILIAHBI “©PU3INKA”

Cemectp
Bup y4e6noii padotn1 Bceero uacos |
1 2
AyauTopHbIe 3aHATHSA (BCETO) 84 50 34
B ToM umcrne:
Jlexuuu, B TOM YUCIIE HHTEPAaKTUBHBIC 16 16
(dhopMEI
[Ipaxtuueckue 3austus (I13), B Tom 68 34 34
YHCJIe HHTEPaKTHBHBIE HOPMBI
CamocTositennHas pabora (Bcero) 96 22 74
Bun npomexxyTodHO# arTecTaluu 3auver - 1, 3x3amen - 1 3aqer IK3aMeH
Ofmas TPyA0EMKOCTD JacHl / 3a4eT-
Hast TpyA 180/5 7212 108/3
HBIE €JUHUIIBI :
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6. YAEBHO-METOJUYECKOE 1 HTHOOPMAIIMOHHOE OBECIIEYEHME JUC-
IIUIIJIAHBI 11 CAMOMTOSTEJIBHON PABOTBI OB VUAIOIIHXCS.

6.1 MeTonu1eckue yKazaHus I CAMOCTOSTENLHOM paGoThI.
1) Jlannc6epr, I'puropuit CamymmoBuy. OnemeHrtapupii yueGnuk ¢usuxu. Pumon Knaccuk,
2013.

2) Huxepos, Buxrop. ®usrka. Y4eOHHK M NPaKTHKYM Ui aKaJEMHYECKOTo OakalaBpHAara.
Litres, 2015.

6.2 JIutepaTypa 1Js caMOCTOATEIbHOI padoTHI
1) Huxepos, BukTop. ®@u3nka s By30B. Mexanuka u MonexynsgpHas ¢pusuka. Litres, 2022,

7. IIEPEYEHDb OCHOBHO# 1 JONMMOJHUTEJILHOMN JUTEPATYPHI, HEOBXO-
JAMOU V11 OCBOEHUSA TUCITUTIJINHLI.

a) OcHosHaa aumepamypa.
1) AntoHoB, B. @., E. K. Ko3noBa, and A. M. Yepupim. ®uzuka u 6uopusuka: yyeOHHK.
I'DOTAP-Memua, 2010.

8. IEPEYEHL PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHHAKAITAOHHON
CETHM <MHTEPHET» HEOBXOJUMBIE JJIsSI OCBOEHUSA JACITAILIINHBI
JInst DOATOTOBKM K IPAKTHYECKHM 3aHATHSM M BBIIOMHEHHS CAMOCTOATENHLHON paboTH
CTYZCHTHI MOTYT MCIIONIB30BAaTh clexytonue MHTepHeT-pecypehl:
1. https://meduniver.com — MeauuuHcKuil HEGOPMAIHOHHBIIH CAiT.
2. Science - )xypHaJ n3natenbcTBa American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year
3. Annual Reviews - €XEroJIHbIE Hay4yHBIE 0030pEI -
http://www.annualreviews.org/action/showJournals
4. http://www.nkj.rv/ - xypran «Hayxa 1 Ku3HE» (OTKPBITHIM JOCTYII)
http://www.inauka.ru/ - HayuHO-TIOTyJIsIpHas raseta «M3BecTHA HAyKn» (OTKPHITHIHA
noctym) http://www.science.ru/ - caitt «Hayka B Poccum» (OTKpPBITEIH TOCTYII)
JJIEKTPOHHO-0M0IHOTEIHBIE CHCTEMBI:
9BC «CITBI'YBM»
IbC «KoHCYILTAHT CTYICHTAY
Cnpasouno-npasoBas cucreMa «KoncynsTanTILrocy
YuuBepcurterckas uaGopManuonsas cucreMa «POCCH Sy
IoxroTekcToBas 6a3a nanueix POLPRED.COM
Hayunag snexrponnas 6ubmnorexa ELIBRARY.RU
Poccuiickas nayunas CeTs

hd

Onextponao-06nbanoreunas cucrema 10lib

A AR o

baza naHHpIX MEXTYHApOJHBIX MHAEKCOB HayuHoro nuTuposanus Web of Science

10 [TomHoTeKCTOBas MEXTUCHHIUIMHApHAA 0a3a JAHHBIX MO CENBCKOXO3AMCTBEHHBIM H
sxonorugeckuM HaykaM ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. DnexTpoHHBIE KHHTH H3/1aTeNbCTRA «Hpocnext Hayxm»
http://prospektnauki.ru/ebooks/

12. Komnexkmust «Cenbckoe xozsiictBo. Betepunapus» usgarensctBa «KBampo»
http://www.iprbookshop.ru/586.html

9. METOTHYECKHUE YKA3AHUA JJIAA OBYYAIOHNINXCA 110 OCBOEHHIO JTUC-
HUAITJINHBI



Mertoznuveckue peKOMEHNAMH I CTYACHTOB — 3TO KOMIUIEKC PEKOMEH/IAIME H pasbsic-
HEHUH, MO3BOJISAIOMMKX CTYJCHTY ONTHMAIBHBIM 00pa30oM OpraHu30BaTh IPOLECC H3YICHHS JaH-
HOH AUCITUILTAHBL.

Cozepxanue METOAMYECKUX PEKOMEHALMM, KaK MPABHIIO, MOXET BKIIOYATH CIEIYIOLIYIO HH-
bopmanmio.

* CoBeTHI O NITAHUPOBAHHIO M OPraHM3alMK BPEMEHH, HEOOXOIMMOTO Ha H3y4eHHeE JUC-
HUIUMHBL. OnucaHHe NOCIIeN0BaTeNbHOCTH ASHCTBUM CTy/IeHTa, MM «CIIeHApHil H3ydeHUs JHC-
IMUILTAHBD).

VTpeHHee BpeMs SABJIAETCS CaMbIM IDIOJOTBOPHEIM Ui yueGHOM paGoThl (¢ 8 1014 yacos),
3aTeM nocneobenennoe BpeMs (c16 no 19 yacos) u Beuepree Bpems (¢ 20 mo 24 gacos). Camprit
TPYIHBIA MaTepHall pEKOMEHIYETCS K M3yUEHHIO B Haualle KaXJOr0 BPEMEHHOTO HHTEPBAJIA I0-
cne otaesixa. Yepes 1.5 gaca pabotel HeoOxoaum nepepsiB (10-15 MunyT), depes 4 4aca paGoTs
IIepepBIB JIOJDKEH COCTABIATE 1 Yac. YacTeio HaydHO# OpraHM3alHH TPY/Aa SBISETCS OBJIaJACHUE
TeXHUKOH YMCTBCHHOIO TpyJa. B HOpMe CTYyIeHT NOJDKeH yAeNATh ydeHuro okono 10 JacoB B
JieHb (6 HacoB B By3e, 4 gaca — oMa).

e PexoMenfanuu o paoTe Haj JEKIIMOHHBEIM MATEPHATIOM

IIpu moAroToBKE K JEKIUH CTYACHTY PEKOMEHIYETCS:

1) mpocMOTpeTs 3amMcH TpPEMIUECTBYIOMEH JIEKIHH ¥ BOCCTAHOBHTH B NAaMSATH paHEE
H3y4YEHHBIH MaTepua;

2) moNe3Ho NPOCMOTPETH ¥ MPEACTOSIIHA MaTepual Oyaylei TeKIan;

3) ecnu 3amaHa caMOCTOsITeNbHAS NPOPAGOTKA OTACIBHBIX (ParMEHTOB TEMBI IPOLLIOLN
JIEKLIMY, TO €€ HaI0 BBIIOJHUTD HE OTKJIAIbIBAS;

4) ICUXOTIOTHYECKH HACTPOUTHCS Ha JIEKIIHIO.

Ota paGoTa BKJIIOYAET [Ba OCHOBHBIX 3Tana: KOHCIEKTUPOBAHME JIEKIMH H IOCIEHYIO-
1Iyro paboTy HaJl IEKIIHOHHBIM MaTepHaIOM.

[Tox KOHCIIEKTHPOBAHUEM NOPa3yMEBAIOT COCTABJIEHHE KOHCIIEKTA, T.€. KPaTKOTrO ITHCh-
MCHHOT'O H3JI0XKEHHUS COJEPXKAHUS 4ero-M1u00 (YCTHOTO BBICTYIUICHHUS — PEYH, JIEKIHH, JOKIAaa
H T.II. MJIH TUCHhMEHHOI0 HCTOYHMKA — IOKYMEHTa, CTAThH, KHUTH M T.IL.).

Meroarka paboTHI IpH KOHCIIEKTUPOBAHMH YCTHBIX BBICTYIUIEHHH 3HAYMTENLHO OT/IHYA-
€TCS OT METOAMKU PabOoThHI IPH KOHCHEKTHPOBAHHH TACHMEHHBIX HCTOYHHUKOB.

KoncnexTupys MUCHMEHHBIE HCTOYHHKH, CTYXEHT HMEET BO3MOXHOCTH HEOJHOKDPATHO
IPOYUTATh HYXKHEIM OTPBIBOK TEKCTA, TOPa3MBICIUTh HAJ HUM, BEIAETTUTH OCHOBHEIE MBICI/IH aB-
TOpa, KpaTko chOpMyIHpOBATH UX, a 3aTeM 3amucath. [Ipu HEOOXOMUMOCTH OH MOXET OTMETHTH
U CBOE OTHOLIEHHE K 3TOM Touke 3peHHs. Cirymias e JIEKIHUIO, CTYEHT OONBIIYIO YacTh KOM-
IUIEKCA YKA3aHHBIX BEIME paboT AOJDKEH OTKIAIBIBATH Ha APYroe BpeMs, CTPEMSCH MCIIONB30-
BaTh KXXAYI0O MUHYTY Ha 3alHCh JICKIHMH, a HE Ha €€ OCMBICTICHHE — JIJIS 3TOr0 YK€ HE OCTAETCA
BpeMeHHd. [ToaToMy NpH KOHCIIEKTHPOBAHHM JICKIMH PEKOMEHAYETCS Ha KaKIOl CTpaHuIe OT-
JEIATH IO AJIA MOCIeAYIOIIHX 3anKceil B JONOTHEHHE K KOHCIIEKTY.

3anucaB JEKIHIO MM COCTAaBHB €€ KOHCIEKT, He CIEAYET OCTABIIATH paboTy HaJl JTEKIH-
OHHBIM MaTepHAJIOM [0 Hayala HOATOTOBKH K 3a4eTy. HyXHO mpoaenaTh Kak MOXKHO paHbIIe TY
paboTy, KoTopas COIPOBOXAAET KOHCIEKTHPOBAHME IMUCHMEHHBIX MCTOYHMKOB H KOTOPYIO HE
YIOAIOCh CAEIaTh BO BPeMd 3allUCH JIEKLUH, - IPOYECTh CBOU 3aIMCH, paciindpoBaB OTHAEIbHbIE
COKpaIllEHH, POaHANU3UPOBATh TEKCT, YCTAHOBUTH JIOTHYECKHE CBA3H MEXAY €r0 3JIEMEHTAMH,
B pAJie CIy4aeB IOKa3aTb WX rpa(udecky, BHIIECTUTE INIaBHBIE MBICIIH, OTMETHTh BOIIPOCHL, Tpe-
Oyrolnue JONONHUTENBHOM 00pabOTKH, B YaCTHOCTH, KOHCY/IbTALHM IIPENOaBaTelIs.

IIpu paboTe Hax TEKCTOM JIEKIMH CTYICHTY He0OX0ANMO 06paTHTh 0c000€ BHUMAHHE HA
poOIEeMHBIE BONIPOCH], IIOCTABJICHHBIE MPENoAaBaTelieM [PH YTEHUH JIEKIMH, a TAKXE Ha €ro
3aflaHus 1 PEKOMCHAIIH.

Jna kaxao# NEeKIUM, IPaKTHYECKOro 3aHATHS U 1abopaTopHOi pabOTEI IPUBOAATCA HO-
Mep, TeMa, IEPEeYEeHb PacCMaTPUBAaEMEIX BOIIPOCOB, OOBEM B 4acaX M CCBUIKH Ha pEKOMEHIye-
MyI0 IuTepaTypy. Jiisd 3aHATHI, IPOBOJMMEIX B MHTEPAKTHBHEIX (hOpMax, JOJDKHA YKa3bIBATHCH
UX OpraHM3aluoHHas (GopMa: KOMIBIOTEpHAS CHMYJISALUSA, JeOoBas WIH pojieBas Hrpa, pazGop
KOHKPETHOM CHTYaITHH | T.J.



* PexoMeHanuy 110 MOATOTOBKE K MPAKTHYECKHM 3aHSITHSIM.

IIpakTideckue (ceMUHaApCKHE) 3aHATHS COCTABIIAIOT BAXHYIO YacTh IIpodeccHOHANBHOIM
HOJTOTOBKH CTYAeHTOB. OCHOBHAs HENb MPOBEJEHUS NMPaKTHYECKUX (CEMHHAPCKUX) 3aHATHH -
¢dbopMUpOBaHHE Y CTYIEHTOB aHAIMTHYECKOrO, TBOPYECKOTO MBILUICHHUS IIyTEM NPHOOPETCHHUS
IpaKTHYECKAX HABHIKOB. TaK k€ MpaKTUUECKUE 3aHATHS IPOBOJAATCA C IENBIO YIIIyOICHUS U
3aKpeIICHUs 3HaHWH, MONyYCeHHBIX Ha JIGKIHMAX U B MPOLECCE CaMOCTOSTENBHOM paboThl Hax
HOpPMaTHBHBIMM OKyMEHTaMH, Y4eOHOH u HayuHO# nurepatypoi. [Ipm moaroroske k mpakTH-
YeCKOMY 3aHSATHIO UL CTYICHTOB HEOOXOAUMO M3YUMThH WK IMOBTOPHTH TEOPETHUYECKHH MaTe-
pHal 1o 33JTaHHOH TeMe.

ITpu nOATOTOBKE K IPAaKTHYECKOMY 3aHATHIO CTYIEHTY PEKOMEHIYETCS MPUJICPXKUABATHCS
CIIEIYIOIIErO aIrOPHTMA;

1) 03HaKOMHUTCS C IIAHOM NPENCTOSIIETO 3aHSATHS;

2) npopaGoTarh TUTEpaTYPHbIE HCTOYHHKH, KOTOPEIE OBUIM PEKOMEHIOBAHBI M O3HAKO-
MHTHCS C BBOAHBIMH 3aMEYaHUSIMH K COOTBETCTBYIOIINUM pa3zienaM.

Meroaudeckue ykasaHUs K NPakTHYeCKMM (CEMHHApCKHM) 3aHATHAM IO JHCLHUIUIHHE
Hapsxy ¢ pabodeil mporpaMMoil U rpadukoM yueOHOro Ipolecca OTHOCATCS K METOMHMYECKHM
JOKYMEHTaM, ONpEICIIAIOIINM YPOBEHb OpraHi3allii U KauecTBa 00pa3oBaTeIIbHOTO MpoIecca.

Coxepxanue MPaKTHYCCKUX (CEMHHAPCKUX) 3aHATUH (uxcupyercs B paboumx ydeOHBIX
IporpamMmax AHCIHIUIHH B pazfenax «[lepedeHs TeM npakTHUYECKUX (CEMHHAPCKHX) 3aHATHIHN.

Baxueitieit cocrapnsromeit 1000# GopMbl MPaKTUYECKUX 3aHATHIR ABJLIIOTCA 3a/aHMI.
OcHOBa B 3aJaHdU - [IPEMEP, KOTOPHIH pasbupaeTcs ¢ MO3ULMH TEOPHH, Pa3BUTOH B JICKIMH.
Kax mpaBmito, 0CHOBHOE BHUMaHUE yaengeTcs GopMHPOBaHUIO KOHKPETHBIX YMEHMH, HABLIKOB,
YTO M ONPEIeINAeT COJepKaHHe NEeSTEIbHOCTH CTYCHTOB - pelleHre 3aj1a4, JJabopaTopHEIE pa-
OOTHI, YTOUYHEHHE KATeropuil M TOHATHIT HAyKW, SBJLIOIMMXCSA IPEATIOCBUIKOH IPAaBHIBHOTO
MBILUIEHHS ¥ PEYH.

[IpakTrueckue (ceMUHAPCKUE) 3aHATHS BRITOIHAIOT CIIEAYIONIHE 3a1a4H:

- CTUMYJIMPYIOT PETyJIApHOEe M3yYeHHE PEKOMEHIYyEeMOH JMTEpaTyphl, a TaKXKe BHMMa-
TEeJIbHOE OTHOIICHHE K JIEKIIHOHHOMY KYpCY;

- 3aKpeIUIAIOT 3HAHHA, MOMYYECHHBIC B IPOIECCE JIEKIMOHHOTO OOydYeHMs M CaMOCTOs-
TENhHOHN pabOTHI HaJ MUTEPATYPOii;

- pacImipsrOT 00bEM NpodecCHOHATHHO 3HAYUMBIX 3HAHUH, YMEHUH, HABBIKOB;

- TO3BOJISIOT IIPOBEPUTH IPAaBUIHHOCTh PaHEe MONMYYEHHEBIX 3HAHHUM;

- IPUBUBAIOT HABBIKU CAMOCTOSATEIEHOIO MBIIIUIEHUSA, YCTHOI'O BBICTYIUICHHS,

- cOCOOCTBYIOT CBOOOTHOMY ONIEPHUPOBAHUIO TEPMUHONOTHUEH;

- IPEAOCTABISIOT IPEMOABATEI0 BOZMOXHOCTD CHCTEMAaTHYECKH KOHTPOIHPOBATE ypo-
BeHb CAMOCTOATENIbHOM pabOTEI CTYIEHTOB.

Meroanyeckue ykazaHus K MPaKTHYECKUM (CEMHHApPCKUM U Ta0OpaTOPHBIX) 3aHATHAM
[0 OUCLMIUIHHE JOJDKHBEI OBITh OPHEHTHPOBAHBl HA COBPEMEHHBIE YCIOBHS XO3AiCTBOBaHMI,
IefiCTBYIONIMEe HOPMATHBHBIE JOKYMEHTHI, IIEpeOBbIe TEXHOJIOIHH, Ha MOCIEIHHE JOCTHKCHHUS
HAYK{, TEXHUKH M MPAKTUKU, HA COBPEMEHHEIE NIPEICTABICHHS O T€X WIM MHBIX ABICHUAX, H3Y-
yaeMoi JeHCTBUTENEHOCTH. :

IMpaktrueckue (1abopaTopHbie paboTHI) COCTARMIAIOT BAXKHYIO 9acTh MPOGECCHOHATBHOM
MOATOTOBKH cTymeHTOB. OHH HamnpaBlieHb! Ha SKCIIEPUMEHTANbHOE MOATBEPXKIACHUE TEOPETHYE-
CKHX IIOJIOXKEHHUH U popMHpOBaHHe yYeOHEIX H PO eCcCHOHANBHEIX IPAKTHYECKHX YMEHHH.

Brmonnenue cryaeHTaMH 1abopaTOpHO-IIPaKTHYECKUX PaboT HAallpaBIECHO Ha:

- 0600IeHHEe, CHCTEMATH3AIUIO, YT1yOIeHHE, 3aKpeIlICHHE MTOIyYEHHBIX TEOPETHICCKUX
3HaHHWI 0 KOHKPETHEIM T€MaM JUCLMILIVH;

- hopMHpoBaHUe HEOOXOIUMBIX IPO(eCCHOHANBLHBIX YMEHHUM H HAaBBIKOB;

JIMCIUIIIIMHEEL, [T0 KOTOPHIM [NIAHUPYIOTCS J1abopaTopHBIe paboTH M UX 0OBEMEL, OIIpEIEc-
JSIOTCA pabourMH Y4eOHBIME TUTaHAMH.

MeTtoauueckue yKasaHus 1o MPOBEACHUIO paKTHIECKUX (labopaTopHbIX paboT) paspa-
GaTrIBAIOTCA HA CPOK AeHCTBUA paboueil yueOHOM nporpaMMel ¥ BKIIIOYAIOT:

- 3arjIaBUe, B KOTOPOM YKasbiBacTcst BUJ paboTsI (JlaboparopHas), ee IOPAAKOBEIA HOMED,
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00BbeM B yacax ¥ HAMMEHOBAHHUE,

- ieJs paboTHl;

- IPEIMET U coJlepkaHne paboTHI,

- 000pyHoBaHHE, TCXHUYECKHE CPEACTBA, HHCTPYMEHT;

- HOPSIOK ([IOCTIEI0BATENFHOCTD) BRIIONHEHHS PaboThL;

- IIpaBHJIa TEXHUKH O6€301aCHOCTH M OXpaHbI TPYyJa Mo AaHHO#H pabote (110 HEOOXOAHMO-
CTH);

- obmue npasuiia k 0hopMIIEHHIO paboTHI;

- KOHTPOJIBHBIE BOIIPOCHI;

- 3aJ1aHu;

- CIIUCOK JIRTEPATYpPHI (110 HEOOXOUMOCTH ).

* PaspiacHenns mo nosoay paGoThl ¢ KOHTPOJEHO-TECTOBEIMH MaTepUallaMH 10 Kypcy,
PEKOMEHAIIUY IO BHITOJIHEHUIO JOMAITHUX 3aaHui.

TectupoBaHue - 3TO MpOBEpKa, KOTOPas NO3BONSAET, BBHIIOJHHB CIELHMANLHO MOJ00paH-
HEI HabOp TECTOB, ONMpPENENHTH: COOTBETCTBYET JIHM PEaibHO MOMYYESHHBIH pe3ylibTaT OXHjae-
MOMY YCBOCHHIO IIPOTpaMMBI. TeCT — 3TO BBUIONHEHHE OIpPENIENCHHBIX YCIOBHE W medcTBUil,
HEOOXOVMMEIX IS MPOBEPKH paboThl TecTUpyeMOil (BYHKIIMH WK eé yacTH, Ha Kakaplil Bompoc
10 JUCLUIIMHE HEOOXOAUMO PABMWILHO OTBETHTH, BEIOpAB OIMH BapHaHT.

10. BOCIIUTATEJ/JIbHASI PABOTA

B pamkax peammzanuM AHCUMIUIHHEI TPOBOJUTCA BOCHHTATeNbHad paborta s
¢bopMUpOBaHUA COBPEMEHHOTO HAYYHOT'O MHPOBO33PEHHS M CHCTEMEBI 0a30BBIX IEHHOCTEH,
(OpPMHpPOBAHUSA U Pa3BUTHS JYXOBHO-HPAaBCTBEHHBIX, IPAXKAAHCKO-IIATPHOTHIECKUAX IIEHHOCTEH,
CHCTEMBI 3CTETUYECKUX U STHYECKUX 3HAaHWH M LIEHHOCTEH, yCTAaHOBOK TOJEPAHTHOTO CO3HAHUA
B ofmecTBe, GOpPMHpPOBaHHA Yy CTYACHTOB HOTPeOHOCTH K TpPyAy Kak MEpBOH JKM3HEHHOM
HEoOXOMMMOCTH, BBICIIEH HEHHOCTH W IVIABHOMY CIOCO0Y JOCTHIXXEHHS >XH3HEHHOTO YCIEeXa,
JUL OCO3HAHMS COLUANBHOM 3HAYUMOCTH CBOe#H Oyayimeit mpodeccuu.

11. IEPEYEHb HHO®OPMAITMOHHBIX TEXHOJIOT U, MUCIIOJIb3YEMBIX IIPA
OCYHIECTBJIEHHHA OBPA30OBATEJ/IBHOI'O ITPOLIECCA

B y4ebHOM mpoliecce 1o JUCHUILIHHE IIPEyCMOTPEHO KCIIONb30BaHHe HH(POpMaIIMOHHBIX
TEXHOJIOTHIA:

v BeJICHHE [IPAKTUYECKUX 3aHATHIH ¢ HCIONb30BaHUEM MYJIbTHMENA;

v HMHTEPAaKTHBHBIE TEXHOJIOTHHU (IPOBEIECHUE IWAIOroB, KONICKTHBHOE 0OCYXIeHHE pa3-
JMYHBIX IOJX0A0B K peIlieHHIO TOR HIIH HHOH ydeOHO-podeccroHanbHOM 3aaun);

v B3aUMOJIeHCTBHE ¢ 00yJaromUMHCS OCPEACTBOM IEKTPOHHOH ITOYTE;

v coBMecTHas pabora B OnekTpoHHOH HHpopManuoHHO-00pa3oBaTeNbHON —cpexde

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

11.1. TexHoJIOrNH HCKYCCTBEHHOT0 HHTE/LIEKTA

Jns mOArOTOBKH K IPAKTHYECKUM 3aHATHAM M BBINONHEHUS CaMOCTOATENBHON paboTHI
CTYIEHTEI MOT'YT HUCIIOJIb30BATh HCKYCCTBEHHBIH HHTEIUIEKT.

HCcKyCcCTBEHHBIN HMHTEIUIEKT — KOMIUIEKC TEXHOJOTMYECKHX peIleHUH, TO3BOJISIOIHI
HMHUTHPOBATh KOTHUTHBHBIE QYHKIIHH YeNoBeKa (BKIIOYas caMooOydeHHE U IIONCK peleHuit Oe3
3apaHee 3aJ]aHHOTO AITOPHTMA) M MOJIy4aTh IPH BEIMOJHEHHMHM KOHKPETHBIX 3aJad pe3yNbTaThl,
COIOCTaBUMBIC, KaK MHHHMYM, C pe3ylbTaTaMH HMHTEIUICKTYyaJIbHOH IEATETBHOCTH YENOBEKA.
KoMmmnekc  TEXHONIOrMYECKMX  pelleHMd  BKo4aeT B cebd  MHOOpPMAaIHOHHO-
KOMMYHUKallUOHHYI0 HHOPacIpyKTypy, IporpaMMHoe obecrnedeHHEe (B TOM YHCIE METOIBI
MaIlMHHOrO 06y4YeHHs), IIPOLIECCH H CEPBUCH MO0 00paboTKe JaHHBIX U MOMCKY peimeHni (Yka3
IIpesnpenta Poccmiickoit Pepepamuun ot 10 oktabps 2019 r. Ne 490 «O pa3zButHH
HCKYCCTBEHHOT'0 HHTeJUIeKTa B Poccuiickoit Genepanuny).

JlaHHEBIH Moxynms HaneneH Ha (opMHpoBaHHE KOMIETeHIUI B cdepe HCKYyCCTBEHHOIO
UHTEIUIEKTa, NO3BOJISIOMMX BBITYCKHAKAM UCIONB30BaTh U pa3padaThiBaTh OTAEIBHEIC METOLI
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H TEXHOJIOTMH C y4aCTHEM HCKYCCTBEHHOIO HMHTEJUIEKTa, JUOO BIAJETh METOIONOTHYECKHMH
acIleKTaMH MCIIONIB30BaHMs U pa3pabOTKA METONOB M TEXHOJOIMH C HCIIONB30BaHUEM
HCKYCCTBEHHOIO MHTENIEKTa W YCIEIIHO IPUMEHATh HX B CBOEH JeATeNFHOCTH, BIIAIETh BCEMH
KOMIICTCHIIMAMY, CBS3aHHBIMH C  DPYKOBOJCTBOM  KOMIUICKCHBEIMH  PEUIEHHSIMH IO
HCIIONB30BaHUIO M pa3paboTKe CHCTeM HCKYCCTBEHHOTO HWHTEIUIKTa, B Takxke o0nanath
kBanupukaumeit B cdepe ympaBieHHS TIPOEKTAMH H  PYKOBOACTBOM  KOJIIEKTHBOM
pa3pabOTYHKOB.

IIpu 3TOM B YacCTH MCIONB30BaHM CHCTEM MCKYCCTBEHHOT'O MHTEJUIEKTa 0Opa3oBaTenbHasd
nporpamMMa JI0JDKHa ofbecneunBars (POPMHPOBAHHE KOMIIETEHIME IO pEIIEHHMIO TaKUX 3a1ad,
KaK IDIaHHPOBaHHE, TPOTHO3WPOBAHMWE W NPHWHATHE pENICHWH, aBTOMAaTH3allUs PYTHHHBIX
NPOH3BOACTBEHHEIX  OIlEpalHii,  WCIOIL30BAaHHE  AaBTOHOMHOIO  HHTEIUIEKTYaIbHOTO
obopynoBanuss U POOOTOTEXHHYECKUX KOMILIEKCOB, MHTEIUIEKTYAIBHEIX CHCTEM YIIPaBJICHHUS
JIOTHCTHKOM, MOBEHIIEHHE 0e30MaCHOCTH COTPYAHHMKOB [IPY BBIIOJIHEHUH ITPOM3BOACTBEHHBIX U
OU3HEC-TIPOLIECCOB,  IOBBILICHHE JIOSJBHOCTH M YAOBJICTBOPEHHOCTH  NOTpeOHTENEH,
ONTHMHM3aNMs Iporecca moxbopa W oOydeHUs KaapoB Ha OCHOBE IPUMEHEHHMS METOHOB
MAaIlMHHOTO O0ydYeHWs, HeHpoceTeBBIX MOAENe M METOJ0B, CKBO3HBIX IH(POBBIX
CyOTeXHOJIOTHII HCKYCCTBEHHOTO MHTEIUIEKTA | JIp.

B gactn pa3paboTku cucTeM MICKYCCTBEHHOTO MHTeIIEKTa oOpa3oBarellbHas IporpaMmma
IoDKHA obecrieunBaTh GOPMHUPOBAHUE KOMIIETEHIIMI B o0nacTsaX pa3paboTKH M IporpaMMHOR
peaTH3aluy ANTOPUTMOB; UCCIEHOBAHUM ANTOPUTMOB U MaTeMaTHIEeCKUX METOJOB; pa3pabOTKH
MPOrpaMMHBIX M TEXHOJOIHYECKHX peIleHHi; MEeTOJOB M TeXHONOoruii cbopa, XpaHeHHS U
00paboTKM JaHHBIX; pa3pabOTKH CHEOHATH3HPOBAHHOTO  annaparHoro oOecleyeHus;
TIOATOTOBKM KBATM(UIMPOBAHHEIX KaJpOB B 00JIACTH MCKYCCTBEHHOTO MHTEIUIEKTa HA OCHOBE
METOZIOB MAalIMHHOTO OOyuYeHHs, HellpoceTeBEIX MOJeNied W METONOB, CKBO3HBIX ITM(POBHIX
CyOTeXHOJIOTHI HCKyCCTBEHHOT'O HHTEJLIEKTA U JIp.

TexHONMOrHH HCKYCCTBEHHOT'O HHTEJUIEKTA HCHONB3YIOTCS Ha STale H3N0XCHHSI HOBOTO
COZIEpXaHUsd IO TEME M €ro 3aKpeIUICHHs dYepe3 CHUCTeMy IpoOJEMHBIX BOIPOCOB IO TEME,
JOIONHHUTENBHBIX YTOUHSIOMHMX IPOGIEMHEIX BOIIPOCOB M BHITOJIHEHHE IPOOIEMHBIX 3aaHHMH.
JIOTIONHUTENEHEIM METOJUYECKUM TIOAXO0AOM SIBJISETCS HCIOJIb30BaHHE MOJAEIH (IIEPEBEPHYTOE
o0yueHuey», KOrJia yJallHecs caMOCTOATENIFHO H3y4aloT TEOPEeTHUECKH MaTepHal JoMa, a Ha
YpOKe MEPEXOIAT K ero oOCYKAeHHUIO B (opMare (poHTAIBbHOM Oecelbl U 3aKPEIICHUIO Yepe3
peleHue 3a1a4 B MEUKpOTpyInax (no 4-8 uenosex).

Ipu opranu3anuu 3aHATHI MOTYNb «MCKYCCTBEHHBIM HHTEIIEKT» NOJDKECH OBITh BKIIFOYEH
B KaXX0€ MPaKTHYECKOe 3aHATHE, YTO 3HAUMTENHHO MOBBICUT MX 3(h¢EKTHBHOCTH, 0COOEHHO B
vacTH obcyxaeHus y4eOHOro MaTepyana, caMOCTOATEIEHO OCBOCHHOTO 00yJYalolHUMCs AoMa ¢
MOMOIIBI0 MHTEPHET pecypcoB. PexoMeHxayercs, 9ToObl B 0OCYX/ICHHH IPHHAIM ydacTHE BCE
obyyaroruecs.

ITepeuens pecypcoB ¢ CETH HHTEPHET:

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

2. Bsememwe B  MammuHOe ~ oOyuenme or  «Bioinformatic  Institute»
https://stepik.org/course/4852/promo

3. Crhenuanusanus Mamuaaoe o0ydeHWE W aH&IM3 JaHHBIX OT «MOCKOBCKHH
dusuKoTexHHUecKHii ~ HMHCTHTYT»  hitps://ru.coursera.org/specializations/machine-learning-
dataanalysis
4. MTnardopma Ui IpoBeeHNs copeBHOBaHui 1o Data Science https://www.kaggle.com

11.2. IlporpammHoe obecneueHne
IlepedeHs JUIEHINOHHOTO U CBOGOAHO PACHPOCTPAHIEMOro NPOrpaMMHOro odecnedennus,
B TOM YHCJ/I€ 0TEYECTRBEHHOT0 NPOU3BOACTBA

Ne | HasBanme pekoOMeHIyEMBIX IO pa3/ieaM | Te- JluneHsus
I/ | MaM IporpaMMbl TEXHUYECKUX U KOMIBIOTEp-
HBIX CPEJCTB 00YUYEeHHUS

1 MS PowerPoint 67580828
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2 | LibreOffice ceoboguoe 110
3 | OC Anst Ob6pasoBanue 8 AAQ0.0022.00

4 | ABHC "MAPK-SQL" 02102014155

5 | MS Windows 10 67580828

6 | Cucrema KoncymnpranTl roc 503/KJI

7 | Android OC ceobonnoe [10

12. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMASA VIS OCYINECTB-

JIEHUS OBPA3OBATEJIBHOI'O ITPONECCA IO TUCIHUILIMHE.

HanMeHoBaHue
AUCIUILIAHBI
(monyns), mnpak-
THK B COOTBeET-
CTBHH ¢ Y4eOHBIM
ILIAHOM

HanMeHoBanue cenuaNb-
HBIX MIOMEUIeHNH U moMe-
IIEeHHH 1)1 CAMOCTOATE/Ib-
HOI paboThbl

OcHameHHOCTh cIeNUAILHBIX IoMe-
IeHUii ¥ OMemeHHi A1 caMoCcTos-
TeJHHOH padoThI

Dusuka

103 (196084, r. CaHkt-
[lerepbypr, yn. YepHHTOB-
ckasg, moM 5, Kadenapa Heop-
raHuveckoil Xumuu u ouodu-
3MKH) YueOHad ayauTOpUs
JUISL TIPOBEJICHUS 3aHATHIH ce-
MUHApPCKOT0 THIIA, TpyHIo-
BBIX M  HHAUBHAYAIbHBIX
KOHCYJBbTAIUH, TEKYILETO
KOHTPOJIA U IPOMEXYTOYHOH
aTTEeCTaIlHH.

Cneyuanusuposannan mebens:
CTyJbs, Ta0ypeThl, yueOHast JOCKa,
Haznsaonvie nocobus u yuebHoie MaTepH-
ajBl: U3MepUTENbHBIE HHCTPYMEHTEI, Be-
CBl, O0pasipl Il U3ydeHHs, NHKHOMET-
pBL, NIMIIETKH, INTATHBBI, )KAAKOCTH pas-
HOM IJIOTHOCTH, JIa3ephl (J1a3epHBIE yKa3-
KH), pedQpakTOMeTpEl, HOIIPHUMETPEHL,
MHKPOCKOIIBI, 00BEKTMHKPOMETPEI, OKY-
JSpHBIE MHKPOMETpBI, (POTO3NEKTpOKa-
JTOPUMETPHI, HCTOYHUKH CBETA, JMH3BI,
JUdpaKIIHOHHBIEC PEIIETKH M T.J.

CTOJIBI,

104 (196084, r. Caskrt-
ITetepbypr, yn. UepHuros-
ckasd, oM 5, xadenpa Heop-
TaHHYECKOH XuMUH U 6rodu-
3UKH) YueOHas ayauTopus
JUTS TIPOBEJICHUS 3aHATHI ce-
MHUHApCKOr0 THIIA, TpYIIO-
BBIX H  HHIUBUIYIBHBIX
KOHCYJIbTaIui, TEKYIIEro
KOHTPOJIL U NPOMEXYTOUHOH
aTTecTaluu

Cneyuanusuposannas mebens:
cTynbst, TabypeThl, yaeOHast 10CKa,
Haznaonvle nocobus u yuebnvie MaTepH-
aNbl: U3MEPUTENIbHBIE HHCTPYMEHTEI, BE-
Chl, 00pa3usl AN H3y4YEHHs, MUKHOMET-
pbI, IHUIETKHA, IITATHBEI, JKHIKOCTH pa3-
HOM IJIOTHOCTH, JIa3eph! (J1a3epHBIE YKa3-
KH), pedpaKkTOMETphl, NOJAPHMETPEI,
MHUKPOCKOIEI, 00BeKTMHUKPOMETPEI, OKY-
JSpHBIE MHUKPOMETpHI, (OTOIIEKTPOKa-
JIOPUMETPHI, UCTOYHHUKH CBETA, JIHH3HI,
I pakHOHHEBIE PEMIETKH H T.JI.

TapTH,

206 Bonbmoii YuTaNbHEIM 341
(196084, T. Cankrt-
IMerepOypr, yn. Yepruros-
ckas, aoM 5) [lomemenue st
CaMOCTOATENLHOM paboTEL

Crneyuanuzuposannas mebenv:
CTYJIBS

Texnuueckue cpedcmea oby4eHus: KOM-
NBIOTEPH ¢ MOAKIIOUeHHEeM K cet «MH-
TEpHET» H JOCTYIIOM B JJIEKTPOHHYIO
uH(pOpManHOHHO-06pa30BaTeNbLHYIO Cpe-
ny

CTOJibI,

214 Manslii 9YUTANBHEBI 321
(196084, T. Canxr-
Ilerepbypr, yn. UepHuros-
ckas, nom 5) [lomemenue mg
CaMOCTOSTENLHOM PaboThL

Creyuanusuposannas mebenb:
CTYNbA

Texnuueckue cpedocmea 06yyenusn: KOM-
NBIOTEPH! ¢ IMOAKIIOUeHHeM K ceTH «MH-
TEpHET» H JOCTYIOM B 3JEKTPOHHYIO
HHGOPMAMOHHO-00pa30BaTENBHYIO Cpe-
ay

CTOJIBL,

12



324 Ortpen uH(pOPMALUOH-
HBIX TexHomoruid (196084, r.
Canxrt-lletepbypr, yn. Uep-
HUroBckas, goM 5) Ilomeme-
HUE 11 XpaHeHHS U npodu-
JTAKTHYECKOTO 00CITyKUBaHUS
y4ueOGHOro 060pyI0BaHHS

Cneyuanusupogeannas mebeib: CTONE,
CTYJIbs, CHEUANBHEIA WHBEHTAph, MarTe-
pHaJIbl ¥ 3allacHBIC YacTH Ui podunak-
THYECKOTO OOCIYXHBAaHHUS TEXHHUECKUX
cpeacTB oOyueHUs

[Ipunoxenue 1 Ha 38 mucr.

Pa6ouyro nmporpaMmmMy COCTaBHIIL:

K.X.H., JIOIIEHT

%,'_( ! A.H. Bapsiies
l
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ITpunoxenne 1

MuHHCTEPCTBO CENMBCKOro Xo3siicTBa Poccuiickoi Menepanyu
denepasibHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa3oBaTeNIbHOE YUpEXKACHUE
BEICIIETO 00Opa3oBaHHUs
«CankT-ITeTepOyprckuii rocyJapcTBEHHBIA YHUBEPCUTET BETEPHHAPHOMI
MEIULIUHED)

Kadeapa neopraunyeckoii xumun u 0HOpH3IHKH

®OH/I OHEHOYHBIX CPEACTB

OU3UKA
YpoBeHs BhICIIETO 00pa30BaHUL
BAKAJIABPUAT
Hanpasnenue noarorosku 06.03.01 buoJsiorus
IIpodnan bnoskoaorus
Ounas popma oOydeHus

I'ox wauana moaroroBku - 2025

Cankr-IleTepOypr
2025 .



1. ITACIIOPT ®OHJA OOEHOYHbBIX CPEACTB

Tabanna 1
Ne dopmMupyemMbie Kontpoaupyemsbie | OueHouHoe
KOMIIETEeHIHH pa3aebl (TeMbl) CpPeACTBO
JHCIHUIIJINHBI
1. OIIK-2 Cnocoben npuMeHsTk | Paznen 1. Mexanuka Komnoxsuym
OPUHLMIBL  CTPYKTYPHO-QYHKIMOHATBHOM TeCTHI
OpraHH3alvH, HCTIONE30BATH | Pasyary ) Kosuiokeaym
¢dbuzHONOTHYECKHE, LMTONIOTHYECKHE, )
TECTH
2. 6uoxumMuueckne, OHOQHU3MYECKHE METOABI Moxexynapas ¢usaxa
aHAJIN3a JUTS OLIEHKM M KOPPEeKLMH cocTosHus | [oMOAMHAMUKA
XHBHIX OOBEKTOB M MOHHTODHHra cpedsl Mx | Pazzen 3. Komnoxpuym
3. | oburanus; DIIEKTPUIECTBO U TCCThI
OIIK-2.1 ITumenseT TIPUHLMITBL | MATHETH3M
CTPYKTYPHO-(YHKIIHOHATIBHOM OpraHH3aLuf Pasnien 4. Ontuka. KOJLIOKBHYM
4 U M3ydeHus OHOJIOrHYecKMX OOBEKTOR H TeCTEL
* | OLIEHKHM COCTOSHHSA >KHBBIX CUCTEM
OITK-2.2 Hcnonesyer | Paznen 5. Aromuas u Konnoxsuym
5. | dusHomOrHYecKue, LMTONIOTHYECKHE, | sepHas QU3MKa. TECTHI

Ouoxummgeckne, Ounodu3UUecKUe METOMEI
aHaMM3a A1 MOHHTOPUHTAa H KOPPEKLHH
cpeap! 0OUTaHHUS XKUBBIX O0BEKTOB

OIIK-6 CnocofeH HCNONB30BaTh B
npo(hecCHOHANBHOM AeSTeNbHOCTH OCHOBHBIE
3aKOHBl (PU3HMKH, XMMHH, Hayk o 3emiie H
OHOJIOTHM, TPHMEHATD METOMBI
MaTEMATHYECKOTO aHaIM3a " H
MOZETHPOBAHUS, TEOPETHYECKHX H
SKCTIEPUMEHTATILHEBIX MCCIIEAOBAHHIA,
npHOOpeTaTh HOBBIE MAaTeMaTHYeCKUe |
€CTECTBCHHOHAYYHbIC 3HaHHs, HCIOIb3YA

COBPEMEHHBIE obpa3oBareNbHble u
HHGOPMaLHOHHEIE TEXHOJIOTHH;
OIIK-6.1 Hcnonbayer B

npodheCcCHOHATIBHOM JeATeTbBHOCTH OCHOBHEIE
3aKOHbl (PU3MKH, XMMHHM, HayK o 3emie H
6uonoruu

OIIK-6.2 Ilpumenser METOHBI
MaTeMaTH4eCKOro aHaJIK3a "
MOJIETHPOBAHHS, TEOPETHYECKUX H
9KCTIEPUMEHTANBHBIX UCCIIeIOBaHU#

OIIK-6.3 CnocobeH npuobperars
HOBBIE MaTreMaTHYEeCKHe "
€CTECTBEHHOHAYYHBIE 3HAHHS, HCIONbB3YH
COBpPEMEHHBIE ofpazoBaTenbHEIE H
HHGbOPMaLHOHHBIE TEXHONOTHU

HK-1 CHOCOGHOCTHIO
SKCIUTyaTHPOBATh COBPEMEHHYIO amlmapaTrypy
H 000pyaoBaHMe MV BBINOJIHEHUS Hay4HO-
HCCIIEN0BATEIBCKIX TOJIEBBIX H
nabopaTopHbIX Ouomorudeckux pabot

TIK-1.1 Ilpumenser B cBoeid
JeATENBHOCTH aHATTMTHYECKOe JTabopaTopHOe
o0opynoBaHHE; CPEOCTBA BHIYHCIHTEIBHOM
TEXHUKH, KOMMYHHUKALHH U CBSI3H




HccinenoBaHusl,

00opya0BaHHH;

IIK-1.2 Tlpooautr mnabGopatopHbie

0TOoOpaHHBIX TPHPOIHBIX 06pasLos;
paboTaTrh Ha aHaNMTHYECKOM JlaGopaTOpHOM

aBTOMATU3MPOBAHHBIC CHCTEMBI KOHTDOJIS
SKOJIOTHYECKOTO COCTOAHUSA TEPPUTOPHIA.

3aMeEphl, aHaJTH3b1

HCIIONB30BATh

IpuMepHbIii HepevYeHb OLIEHOYHBIX CPeICTB

Tabmmna 2

Ne | HaumernoBanue | Kpatkas xapakrepucTtuka orieHouHoro | IlpencraBnenue

OIEHOYHOTO CpeAcTBa OLIEHOYHOI'0

CpelcTBa cpeAcTBa B (hoHJIE
1. CpencTBo KOHTPOJIS YCBOCHUS

y4eOHOro MaTepHalla TEMBI, pa3zaena Bompocs! 1o
WJIA pa3ieNioB JUCIIUAILINHEL, TeMaM/paszzenaM

KommokBuyM | opraHM30BaHHOE Kak ydeOHOe 3aHsITHe JHACLUTIAHBI

B BHJIe coOeceioBaHUs NIpenoAaBaTes
¢ oby4arommumMucs
2. Cucrema cTaHAapTH3HPOBAHHBIX
3aJaHUil, MO3BOJIAIOIIAs DOHJI TECTOBBIX
Tect 3aJ]aHui

aBTOMATH3UPOBATH MPOLEAYDY
U3MEPEHMs YPOBHS 3HAHUN U YMEHUH
o0yyJaronierocs
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NEPEYEHL KOHTPOJIbHBIX 3AJJAHUI M1 HHBIX MATEPHAJIOB,
HEOBXOJIUMBIX JUISI OUEHKHU 3HAHWH, YMEHHW, HABBIKOB 1
OIIBITA JEATEJBHOCTH

1. TunoBbIe 3aaaHuA 1A TEKYIIEro KOHTPOJIA yCIeBAEMOCTH

IlepevyeHb BOIIPOCOB K KOJLIOKBHYMY
®opMupyeMas KOMIETEHIINA:

OIIK-2 CnocoGHOCTIO MCIIOJIB30BATh SKOJOTMYESCKYIO I'PaMOTHOCTh M 6a30BHIE 3HAHUA B
obnacTu GhU3MKY, XHMHH, HayK 0 3eMiie U OHOJIOTHH B )XKU3HEHHBIX CHTYAIIUAX; IPOrHO3UPOBATE
HOCIEJACTBHS CBOeH Mpo()eCCHOHANBHON NeATENFHOCTH, HECTH OTBETCTBEHHOCTH 38 CBOH
peleHus»

OIIK-2.1. mpuMeHseT NPHUHIMIB CTPYKTYPHO-(YHKIHOHAIGHOM OpraHd3aluH  IJisd
H3y4YEeHHUS OMOTIOIMYECKHX OOBEKTOB M OIIEHKH COCTOSHHS KUBBIX CHCTEM

Ilo pazgenam «Mexanuka», «MogdexkyasipHas ¢H3HKA H TepMOIHHAMHKAY,

«IIeKTPUIECTBO M MArHETHIM», «OnTHKA», «ATOMHAasI U siepHast PU3HKA)

1. Kwmnematuka MaTtepuanbHOM Touku. Bumer apmxeHus. CrocoOBI ONMCAaHHWS IBHKCHHSL
VpaBHeHus ABHKeHUS. PaBHOYCKOpEHHOE ABHKEHHE.

2. KunemaTHuecKue XapaKTEpHCTHKH: KOOpOMHAaTa (CHCTEMBI KOOpPAMHAT); CKOPOCTb;
YCKOpEHHME; YII0Bas CKOPOCTh.

3. 3aBHCHMOCTM KOOPAMHATEL, CKOPDOCTH, YCKOpEHMSI OT BpPEMEHHU Ui DPa3IU4YHBIX THIIOB
JBHKEHUSL.

4. JlunaMuka marepuansHOM ToukHM. 3akoHs! HeroToHa. 'paHHIBI MPUMEHUMOCTH 3aKOHOB

Herortora.

Bunr! cun B mexanuke 3akoH ['yka. Moayns IOura.

ITonarue u3omupoBanHoit cucTeMbl. MIMnynsc. 3aKOH COXpaHEHUS UMITYJIbCA.

OneMeHTHI cTaTUKU. MOMEHT cubl Prruar. YcioBHs paBHOBECHS phIyara.

Mexanuueckas pabora. CpoiictBa pabotel. Pabora mnepeMeHHO# cmibl. MomHOCTB.

Koad dpuueHT noae3Horo eicTBrs.

9. Kunernueckas sHeprus. IloreninuansHas sHeprus. [loTeHnuansHas 3HEprus Tejia B IMoOJe
cuisl TspkecTH 3emu. [TpeBpaienue sHepruu. 3ak0H COXpaHEHHS SHEPTHH.

10. Konebanus. OcHoBHEBIe XapakTepucTuki. CBoGoIHEIEC KONIeOaHus.

11. 3aryxaromme xonebaHus, BRIHYXKACHHBIE Konebanusa. Bpemsa penakcanuu. Peonanc.

12. Bonnsl. Tunel BosH. XapaKTepUCTHKH CUHYCOHJAIBHBIX BOJIH.

13. Bripaxenue s 1ockoi BonHbL Crosune BonHEL. ClioxxeHue Oeryimux BOJH.

14. Ilepenoc sHepruu BonHo#. Bexrop IlofinTHATA.

15. 3Byk kak pusmyeckoe ABNeHNE, CYOBEKTHRHEIE XapaKTepUCTHKU 3ByKa.

16. OObpexTHBHBIE XapaKTEPUCTHKH 3ByKa. AKYCTHYECKOE JaBICHHE.

17. CxopocTs 3ByKa B pa3iIMYHBIX CpeAax.

18. Hcroynmku 3Byka B TeXHHKEe M B mpupojie. OCHOBHBIE MEXaHHM3MBI M3IIyYeHHs 3ByKa B
’HMBOTHOM MHpE.

19. Texnuueckue mNpHEMHHKH 3ByKa (maruuku). Bocnpusitue 3Byka. @usmyeckue
XapaKTEpUCTUKH CITyXOBOTO anmnapata. Kpusas paBHO! CIBIIMMOCTH.

20. Ousuka yneTpa- 1 HHPpa3ByKa. IXONOKAIHs B TEXHUKE M XKUBOI ITpUpoIeE.

% N L

OIIK-2.2.  wucnonb3yer  (U3HONOTMYECKHE,  IHUTONOTHYECKHE, OHOXMMHYECKHE,
Ouodm3MYecKue METOABI aHAIM3a IJI1 MOHHTOPHHIAa M KOPPEKIMH Cpeibl OOMTaHHUS KHBBIX
OOBEKTOB

21. JIpa cmocoba ommcasHMSA CHUCTEMBI MHOIMX d9acThll. IIOHATHE O MaKpOCKONMHMYECKHUX H
MHKPOCKOIIMYESCKHX TTapaMeTpax CHCTEM.
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38
39

. IIpocteiimas Mmonens MKT. OcHoBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHUECKOM TEOPHH.
. IlonsTHe 0 cTemensx cBobomsl. Teopema MakcBellla 0 paBHOpPACHIpPEACICHUH SHEPIUM IO
CTEINEHAM CBOOO/IBI.

I"azoBbIe 3aKOHBI. Y paBHEHUE COCTOSHHS HICATLHOTO Ta3a.

Cpenssist KHHETHYECKAS SHEPTUA MOJIEKYN HAEANEHOTO rasa.

Temreparypa kak Mepa cpeiHeil KHHETHIEeCKOH SHEPrAH MOJIEKYII.

BpoyHOBCKOE ABHIKEHHE.

IlepBoe Hauao TepMOTMHAMUKH. OYHKIINH COCTOSHMS ¥ GYHKIMHE IpoLecca.

TepMoauHaMHKa H30IIPOLIECCOB, TEPMOINHAMUICCKHIE ITapaMeTPhI

BuyTpeHnnss sHeprus uaeaasHOro rasa.

Pa6ota nipu m3omporneccax.

TenmoeMKOCTh HACATEHOTO ra3a.

Bropoe Ha4yano TEpMOHHAMUKH.

TennoBrle MaImuHEI

KIIJI rennoBoii MamuHbl. TeopeMsl KapHo.

ITpuBeneHHOEe KOMUUECTBO TEIUIOTEL. DHTponus. Hepasencrro Kiaysuyca.

I'paHuUIBI TPUMEHUMOCTH MOJEIM HICATHHOTO raza. DKCIIEpHMEHTAIBHBIE U30TEPMBI ra3a
(M30TEpMEBI DHAPIOCA).
. CHJIBI ¥ 3HEPTHSI MEXMOJIEKYJIIPHOTO B3aUMOACHCTBHUS.
. Mogens peanpHOTrO rasa Ban-gep-Baainsca.

OIIK-6. CriocobeH MCIonb30BaTh B podecCHOHANBHOR AesSITENLHOCTH OCHOBHBIE 3aKOHBI

(bHSHKI/I, XAMHH, HAYK O 3emiie u GI/IOHOI‘HI/I, MIPUMEHATE METOABI MAaTCMAaTUYCCKOI'0 aHATIN3a H
MOICIHUPOBAHUA, TCOPCTHICCKUX KU SKCIIEPHMEHTAJIBHBIX I/ICCJICI[OBﬂHI/Iﬁ, npno6peTaTr> HOBEIC
MATEMATHYCCKNE H €CTCCTBCHHOHAYYHEBIC 3HAHMA, HCIIOJIB3YA COBPEMCHHEIC 06p330BaTeJIBHI>Ie H
HH(I)OpMaI.II/IOHHBIC TCXHOJIOTUH:

X"

40.
41.
42.
43.
44.
45.
46.

47

48.
49.
50.
51.
52.
53.
54.
55.

OIIK-6.1. Hcnone3yeT B npoeCCHOHANBHOM AeATeIbBHOCTH OCHOBHBIE 3aKOHBI (DM3HKH,
MUH, HayK 0 3emiie ¥ OHOJIOTHH

W3oTepMBl peabHOTO rasa.

CpaBHeHHE M30TEPM peallbHOTO rasza U n30TepM rasa Ban-mep-Baansca.
MeracTabunbHble COCTOSHHUS.

Ypasuenue Knaneiipona — Knaysuyca.

da3oBrIe TEpexoanl mepBoro poga. Pa3zopkle qMarpamMMEL.
[ToBepXHOCTHOE HATSKEHHUE.

Cmaunsanue. KpaeBoii yroim.

. Kammnnsapueie asnennd. Jlasnenue Jlamaca.

Buap1 B3anMOIEHCTBHS B IPUPOJIE.

DJNEKTPUYECKHUE 3apsAbl M MX CBOKCTBA.

3axon Kymnona.

OnexkTpuyeckoe mojie B Bakyyme. HanmpsyKeHHOCTE 3J€KTPHIECKOrO IO,
[TpuHIMITA CYTIEPIIO3UIH SNIEKTPUIECKUX ITOJIEH.

[ToTeHmHaT ANEKTPUIECKOTO MO,

anextpudeckuit Tok. IJC.

3akon OMa i OTHOPOJHOTO Y4acTKa LENH 1 NMOJIHOM HenHn.

OIIK-6.2. IIpuMeHseT METOABI MAaTeMaTH4eCKOTO aHalmM3a M  MOJCIHPOBAHMI,

TCOPETHUCCKUX B OKCIICPUMEHTAJIBHBIX HCCIENOBAHUM

56
57

. DnexTpuyecKue CBOHCTBA BEIECTB.
. Onmpit INanajgexcu-MaHnensmramMa.



58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71
72

73
74
75

3aBACHMOCTE COIPOTHBJICHHS IIPOBOJHKKA OT TEMIIEPATYpHL.

NeKTpUYECKHH TOK B IOTYIIPOBOXHAKAX. 3aBHCHMOCTD COIPOTUBIECHHUS OT TEMIIENPATYpHL.
Co6cTBEHHBIE H IPAMECHEIE MOJTYIPOBOXHHKH.

IIpoBoadmIne ¥ HENPOBOAANIME KUIKOCTH. DNEKTPOIUTEL

3aKOHEHI SNEeKTPOJIH3a.

OneKTpU4ECKHii TOK B rasax.

HecamocTosATENBHBIN M cCaMOCTOSATENBHBINA pa3psbL.

THIIBI CAMOCTOATENBHBIX Pa3psI0B.

IIIxana >IeKTpOMarHUTHEIX BOJIH.

BunuMeni nuanason. YisrpaduoneroBoe u HHGpakpacHoe H3IyUEHHE.

Pentrenonckoe mznyuenne. Y-u3nydeHue.

OBOIIONMS ONTHYECKUX MIPEACTABICHHIA.

Ilpencrasnenne 06 3IEKTPOMArHUTHOM MPHPOJe cBeTa. [[0ABIEHNE U Pa3sBUTHE KBAHTOBOM
OITHKH.

3aKOHBI T€OMETPHUECKOH OITHKH.

OCHOBHEIE IIOHATHA I€OMETPUYECKOH ONTHMKH: MOKa3aTellhb NPEJOMJIEHHS, CBETOBOH Iyd,
BOJIHOBOH ()pOHT, BOJIHOBad TOBEPXHOCTB.

ITomnoe BHyTpeHHEee oTpakeHne. Heomnoponnas cpena. Mupaxu.

Ontuyeckue mpuOGOpHL

Abeppalluy ONITHYECKMX CUCTEM.

OINK-6.3. cnocobeH mpuOOpETaTh HOBBIE MaTeMaTHYECKHE H eCTECTBEHHOHAYYHEIE

3HAHHs, UCIIOJIB3YA COBpCMGHHBIC 06pa30BaTeJII>HI>Ie )51 PIH(I)OpMaI.II/IOHHBIe TCXHOJIOTHH

76
77

78

79

80

81.
82.
83.
84.
85.
86.
87.
88.
89.

ITosrneHue U pa3BUTHE KBAaHTOBOM ONTHKH.

AbGcomoTHO uwepHoe Teno. PoroMerpuueckye BeNMUYMHEI (JHEPreTHYECKHE): CBETOBOM
TIOTOK, CHJIA CBETA, IPKOCTH, CBETUMOCTb, OCBEIIEHHOCTb.

A6comoTHO uepHoe Teno. POTOMEeTpPUUSCKHE BEIMYMHEI (CBETOBBIE): CBETOBOM MOTOK, CHIIA
CBETa, APKOCTh, CBETUMOCTh, OCBEIIEHHOCTb.

Hucnepcus cBera. IlornomeHue 5IEKTPOMAarHWTHBIX BOJH BEIIECTBOM 3akoH Byrepa-
JlamGepra.

Hnrepdepenmmsa. CnocoGsl IONy4eHHS KOTCPSHTHBIX HMCTOYHMKOB. MHTepdepeHmms B
TOHKHX IUTeHKax. Konbua HeroTona.

Hudpaxnus Operens u Opaynrodepa. JudpakiinoHHAs pelIETKA.

Ionspuzanus ceera. 3akoH Mantoca. J[Bynydyenpenomienue.

ATOMHOE S7p0, €r0 XapaKTepUCTHKH.

Mogens saepHBIX CHIL

PanuoakTHBHOCTE. 3aKOH paJMOaKTHBHOTO pPaciaja.

a-pacmnaf,.

B-pacman. Heitrpuso.

SnepHBIEC peaKIyy.

OneMeHTapHbIE YaCTHIIEL.

Ilepevuens TeCTOBBIX 3aJaHMMA

®opMupyeMasi KOMIIETEHIHUS:
OIIK-2 CnocoGeH IpPHMEHATh NPHHOUIL CTPYKTYPHO-()YHKIHOHAIBHOM OpraHM3alldy,
HCIONB30BaTh (PH3MOJIOTHYECKUE, [IUTONOTHYECKHE, OMOXUMHYECKHE, GHOMHIMIECKME METOIEI



aHajlu3a /Uil OUEHKH M KOPPEKIMH COCTOSHHS XXMBBIX OGBEKTOB M MOHHTODHHIA CpEXbl X
obuTaHus;

OIIK-2.1 IlpuMeHseT NPUHUKMIBL CTPYKTYPHO-(YHKIHOHATBHOM OpraHM3alMK ISl H3YYEHHs
OHONOrMIECKHX 0GBEKTOB M ONEHKH COCTOAHUS KUBBIX CHCTEM

OIIK-2.2 Hcnone3yer ¢usmonornyeckue, LMTOJIOTHYECKHE, OHOXHMHUYECKHE, GHO(U3NIeCKHe
METOJIbI aHAM3a JJIs1 MOHHTOPHHIA M KOPPEKIUH CPekl OOMTaHUS XKHUBBIX 0GBEKTOR

3AJAHHSA 3AKPBITOI'O THIIA

3ajanus KOMOHMHHPOBAHHOIO THNA ¢ BBIGOPOM OZHOTO BEPHOI'0 0TBETA H3 MPENI0KEHHBIX
BAPHAHTOB

OIlK-2.1 IlpumeHseT NIPHHIHIIEI CTPYKTYpHO-QYHKIMOHANHHOM OpraHu3aliy  IJist
U3Y4CHUA OHONIOTHYECKHX 06BEKTOB H OIEHKH COCTOSHHUS KUBBIX CHCTEM

3aganue 1.

Ilpowumaiime 3a0anue u gvibepume npagunvreiii omeem.

JU1st TOoro 4TOGHI OTPaXKEHHEBIH JTyd COCTABIIS C TANAOIIHM yroa 40°, yron nageHus
CBETOBOTO JIy4da JOJDKEH OBITEH:

1) 20°

2) 50°

3) 40°

4) 25°

3anuumre mudpy, HOX KOTOPOi yKa3aH BEpHBIH OTBET

Ortser: 1

3aganme 2.

IIpouumaiime 3a0anue u évibepume npagunvHoLii omeem.

Kaxnm Gyznet oTHOCHTEBHEL I0Ka3aTENb IPETOMICHHS BYX Cpell, ECIIi yroj MajgeHus
paBer 60°, a yron Mexay OTpaXeHHEIM H MPEIOMICHHEIM Ily9aMH paseH 90°7

1,5

2) V2

3)V3

41,2

3anummre wudpy, Mo KOTOpo# ykasaH BepHBIA OTBET

Ortser: 3

3aganune 3.

Ipouumaiime 3a0anue u evibepume npasunviviii omeem.

Kakum Gyzner nokasatens IpenoMIeHHs BTOPOil CPeBbl OTHOCHTEIBHO TIEPBOH, €CIH 1IpH
TIIepeXoAe CBeTa U3 NIEPBOH CPE/IBI BO BTOPYIO YTOJI peNoMiIeHus pages 30°, a yron
najgeHus B 2 pasa 6oipme?

1) 13

2) V2

LS

4)\3

3anuimTe EOPY, M0 KOTOPOit yka3aH BepHBIHA OTBET

Ortger: 4

3ananus KOMGMHHPOBAHHOIO THNA ¢ BLIGOPOM HECKOALKHX BEPHBIX OTBETOB H3
NpeNI0KeHHBIX BAPHAHTOB

10



3ananue 4.

lIpoyumaiime 3a0anue u evibepume npasunvHvie OMEEMbL.

Uro coboit mpencTapIgeT cocyiucTas TKaHb?

1) apMupoBaHHBEIM KOMIIO3WIMOHHBIA  Marepwall, [OJIOBMHY o0OBeMa KOTOpOro
COCTaBJISIET THAPOKCHUIIAIATHT;

2) TeTEPOreHHYIO TKaHb, COCTOAIMIYIO H3 3-X HAJOXEHHBIX APYr Ha Jpyra CJOEB:
SMUAepMHUCca, JEPMBI B IOAKOXKHOM KIIeTYaTKH;

3) COBOKYIHOCTh MBIIIEYHBIX KIETOK M BHEKJIETOYHOTO BEIIECTBA, COCTOSIIETO H3
KOJIJIareHa U 3JIacTHHA,

4) BOJIOKHA KOJIJIareHa, 3J1aCTHHA M OCHOBHOT'O BEINECTBA - KOJUIareHa;

5) BBICOKO?JIAaCTHYHEI MaTepUal, COCTOSUIMH M3 KOJUIareHa, 3NacTHHA M IJIaJKHX
MEIIIEYHBIX BOJOKOH.

3anumuTe UG P, IO KOTOPHIMHA YKa3aHbl BEPHbBIE OTBETHI
OrtseT: 45

3anauue 5.
Ilpouumaiime 3a0anue u evibepume NpasuibHLle OMEEMDL.
Kak u3MeHHUTCS JaBicHHE HICAIHHOTO rasa Ha CTEHKH COCy/Ja, eClIH B JaHHOM obBbeMe

CKOPOCTB KaXIOi MOJIEKYJIBI YIBOMIACEH, & KOHIICHTPALM MOJIEKYJI HE H3MEHMIACh?

1) He uzmenurcs.
2) VYBemuuwuted B 2 pasa.
3) Veemuuutcs B 4 pasa.
4) OtBeT HEOOHO3ZHAYCH.
5) Veeamumrcs.
3anunmte UG P, 04 KOTOPHIMH YKa3aHbI BEPHBIC OTBETHI

OtBeT: 35

32213[““1 3aKPpBITOro THINA HA YCTAHOBJICEHHE COOTBETCTBUA

OIlK-2.2 Ucnmonp3yer  ¢u3HONOrMYEcKHe, ILUTONOTHYECKHE, OHOXMMHYECKHE,

OMo(dU3NUECKe METOABl aHAIHM3a Ul MOHHTOPMHTA M KOPPEKIMH CpeAbl OOMTaHHA >KHBBIX
00BeKTOB

3ananue 6.
Ipowumaiime 3a0anue u ycmanogume coomeemcmeue.
YcTaHOBUTE COOTBETCTBHE: MEXy 3a/la4ell M BEPHBIM OTBETOM

3anaua OTtBer

A

1. Onpenenurte SKBUBATIEHTHYIO 103y 1 1210338
HEWTPOHHOT'O M3JIy4YEHHs, €CITH
TIOTJIONIEHHas 103a paBHa 5 - 107 I'p,
a ko3 uuMeHT KavyecTBa Ui
HEUTPOHOB paBeH 7.

OnpenenuTe NOTIOWEHHYIO 103y NPOTOHHOTO | 2 | 2.7 -107 38
H3My4YeHHUs, €CJIH SKBHBAJICHTHAA 71032 paBHa
7.28+107 3p. KoadpuumeHT kauecTsa s
HeHTpPOoHOB paBeH 10.

35-107 38

4 [72810°Tp

0.728 -10°Tp

3anumute B TaGMUNY BEIOpaHHEIE MH(PHI 110]] COOTBETCTBYIOMIMMH OYKBaMH.

11




A b

Otser: A3bB4

3ananue 7.
Ilpouumaiime 3a0anue u ycmanogume coomeemcmeue.
VY CTaHOBHTE COOTBETCTBUE MEXY pa3felioM HayKH H BEPHBIM ONPEACICHUEM

Onpepenenune Pa3ges Hayku

A Paspen GmoMexaHHKH, B KOTOPOM uccnenyercd | 1 I'mppaenuka
JBH)KEHHE KPOBH 10 COCYXUCTOH CHCTEME.

b Pa3nen MmexaHukH, B KOTOPOM H3y4aeTCs 2 CumpoaspoMexaHuKa
IBIDKCHHE BA3KOM »HUNKOCTHU.

B KOMILIEKC Pa3leNioB NpUKIagHod ¢u3nkw, | 3 Tl'omoxuHaMHKa
pacCMATPHMBAIOIIMIA  3aKOHBI  (GH3HKH,
¢u3uyecKHe IIPOLECCHl M SABICHHA, HX
XapaKTEPUCTUKH, (QU3NYIECKAEe MOACIH U
ypaBHEHHSA B IpUMEHEHHH K
MEJUIMHCKHM 3a7a4aM.

T'emopuHamuka

5 MemunmHckas GU3HKa

3amHImATe B TAOMMIY BHIOpaHHBIE HH(PH! IO COOTBETCTBYIOMUMH OyKBaMU.

A b B

Otset; A4B2B5

3aganue 8.
Ipouumatime 3a0anue u ycmanogume CooOmeemcmsue.
VCTaHOBUTE COOTBETCTBHE MEXY OIPENCICHHEM U HAUMCHOBAHUEM BCIIMUHHEL

Onpenenenne HanMeHoBaHHE BeJIMIHHbI

A OtHoleHne aGcomoTHOM AehopMaLuy K 1 | A6comotHas aedpopmanus
MEPBOHAYANBHOM JUTHHE

b CBOMCTBO MAaKPOCKOITMYECKUX TE 2 | OrHocuTenbHAas YIIPYroCTh

CONPOTUBJIATHCS U3MEHCHHUIO HX 00bEMA
UK GHOPMEL IIOJ BO3IEHCTBHEM
MeXaHU4IeCKHX HallpsHKEHHM.

B 5TO MOJHOE YAJIMHEHUE CTEPXKHA, TO €CTh | 3 | YIpyrocTs
MepeMeIIeHre CcBOOOJHOTO KOHIIa
CTEPXHS  OTHOCHTENBEHO  IOJIOKEHUS
5TOr0 KOHIN@ B  HEHArpy>kKeHHOM
COCTOSIHHHM CTEPKHS.

r OTO KOMMYECTBEHHAS XapaKTEPUCTHKA 4 | Hedopmarus
nedopmanuiy, KOTopast YKashIBaeT, Ha
KaKyI0 9acTh YBEIMYHJIACh




IIEpBOHAYAIbHAS JJINHA TCJId

OrHocuTenbHas AedopMaLys

3anummre B TaGIHIly BEIOpaHHBIE TH(PBI MO COOTBETCTBYIOIMMH OyKBaMH.

A b B r
Oteet: ASB3B1I"2
3ananue 9.
IIpoyumaiime 3a0anue u ycmanosume coomeemcmeue.
VCTaHOBUTE COOTBETCTBHE MEXAY 3aJ1a4ei M OTBETOM
3amaua OTtBer
A Kax HU3MEHHTCS HanpsKeHHOCTS | 1 VBeauuurces B 2 pasa.
INEKTPUIECKOTO OJIA, CO34aHHOTO
TOYEYHEIM 3apsSa0M, IpH YMEHBIICHHUH
PacCTOSHHUSA 0 Hero B 2 pa3a?
b Bo ckonpko pa3 yBeIHMUHUTCS CpenHss 2 VBenuuunres B 4 pasa.
KHHETHYECKAs SHEPTH MOJIEKYJIBI
HJICATBHOTO Ta3a Ipy YBEIHUCHHH
TeMIepaTypsl B 4 pasa
B Bo ckonbko pa3 yBeluuyHTCs TeMiepaTrypa | 3 VmensimTes B 2 pasa.
HACATLHOTO Ta3a IIpM  YBCIIHYCHHH
KOHIIEHTpalMy B 4 pa3a
4 YmenpuTes B 16 pas.
5 He u3menurcs
3anuInTe B TabIUIly BEIOpaHHBIE LAGPHI O] COOTBETCTBYIOIMMU OyKBaMH.
A b B
Oteet: A3B2B5
3apanmue 10.
IIpouumaiime 3a0anue u ycmanosume cOOmeemcmeue.
YcTaHOBHTE COOTBETCTBHE MEKITY ONPEIEICHHEM H TOHATHEM
Onpenencane IHonarue
A CnocoOHOCTh COXPAHATH (IIOYTH MOTHOCTHIO 1 ITnacTHyHOCTD
WM YaCTHYHO) H3MEHECHUE PasMeEpOB I10Ce
CHATHA BHCINHMX BO3NCHUCTBUH,
b repeMeNIaThes ¢ HEKOTOPOH CKOPOCTBIO B 2 ITpouHocTts
HPOCTPAHCTBE OTHOCUTEINIBHO IPYTHX CIIOEB
3TOit OHOOTHYECKOH TKaHH
B 3 Bsskocth
T JKectrocTs
5 Tekyuectsb
3anuuuTe B TaGIHIY BEIOpaHHABIE E(PDI O COOTBETCTBYIOIMMY OYKBAMIL.
A b

13




—3T0..

Ortget: A1B5

3anamm 3aKPpLITOr0 THIIA HA YCTAHOBJICHHE NMOCJICA0BATEIBHOCTH

3agaune 11.
Ilpouumaiime 3a0anue u ycmanosume nocnedo8amensbHOCmb.
VYcraHOBHTE MPAaBHIIBHYIO II0CIEOBATENIEHOCTD: SHEPreTHYECKUE XapaKTePUCTHKH

1. PaGota

2. MoimnocTs

3. BpeMs

4. HOPSAMO TIPOTIOPHUAOHATIBHO
5. 00paTHO HPONOPLHOHATHHO

OrtBer: 2,4,1,5,3

3ananue 12.

IIpouumaiime 3a0anue u ycmanosume nocnedo8amebHOCb.
Y ¢TaHOBHTE NPABMIBHYIO IIOCIIEN0BATENEHOCTh: KOMMYECTBO TEIIIOTHI
Macca BeIlecTBa

yaensHas TEMIOEMKOCTh

KOJITIECTBO TETUIOTHI

HaYaJbHas TEMIEpaTypa

MHUHYC

KOHeYHas TeMIleparypa

YMHOXHTH

OTBeT 1,7,2,7,4,5,6

NV R LN

3anaunue 13.
Ipouumaiime 3a0anue u ycmanogume nocie008amebHOCb.
VeTaHOBUTE NPABAIIBHYIO TIOCIEA0BATEIFHOCTD: THAPABINYECKOE COPOTHBICHHE TPYORI

1. YeTBEpTasd CTENICHE paguyca
2. JTHHA

3. IPSAMO MPOHOPIHOHATEHO
4, 00paTHO NPONOPIUOHATIHHO
O1BeT:3,2.4,1

3ananue 14.

IIpouumatime 3a0anue u ycmanogume nocrie006amenbHoCb.

Y cTaHOBHTE MPaBHIIBHYIO ITOCIEN0BATENLHOCTE: Ynciio PeitHonbaca
XapaKTepHBIi IMHEHHBIN pasMep TpyOr!

IUIOTHOCTB YKHIKOCTH

KO3 GHUIMEHT JMHAMUYECKOH BA3KOCTH

CKOpOCTB NTOTOKA

IIPSIMO IIPOIIOPIMOHAIEHO

06paTHO IIPONOPIUOHAIBHO

YMHOXHTB

OTBeT 5,2,7,4,7,1,6,3

N AW

3aganme 15.
IIpowumaiime 3a0anue u ycmanosume nocieo06amenbHOCHb.
V¢TaHOBUTE MPaBHIIBHYIO ITOCIIEOBATEIFHOCTE: HaKa4yKa ra30BoOro jiasepa — 970 ...

14



1. JJICKTPOHEI COYAQPAIOTCA € aTOMaMH rasa U IICPCBOAAT HX B B036y}KI[eHHOC
COCTOAHHE

2. IIOJAaeTCs HANPSKEHUE Ha 3NIEKTPOBI B TpyOKe

3. ONTHYECKUH pe30HATOP CO3AET IPEUMYIIIECTBEHHOE HaNlPaBICHHE H3TyYCHHS

4. 4acTk INOTOKa (OTOHOB oTpaxaercss oOpaTHO B TpyOKy Ui MOJACpIKaHHS
BHIHYKICHHOTO M3JIy4CHHUSA

Ortgert: 2,1,4,3

3ATAHUA OTKPBITOT'O THUIIA

3apanne 16.

Ipoyumaiime 3adanue u datime 060CHOBAHHBIL OMEem
YckopeHUE XapaKTEPU3YET OBICTPOTY «ouuvennennrnannnnnnns
OTBeT: U3BMEHEHUS CKOPOCTH.

3amanue 17.

Ipouumaiime 3a0anue u oaiime 060CHOGAHHYLL OMEEM.
Ilepron xoneGaHms, 3TO BPEMS .....vvvvvuernnnes

OTeeT: OJTHOTO MOJIHOTO KoJeOaHus.

3anannme 18.

Ilpouumaiime 3a0anue u dOaiime 060cHOGaHHbBLY OmEem.
AMIUIATY/1a KoNebaHus, 3T0 MaKCUMANBHOE .........
OTBeT: OTKIOHEHHE TeNa OT HONOXKCHUS PABHOBECHS.

3amanue 19.

Ipoyumaiime 3a0anue u Oaiime 060CHOBAHHLY OMEeEM.

PacnpocTpanenue KojeGaHuit MepeMEHHOTO MIEKTPOMAarHUTHOTO MOJIS B IIPOCTPAHCTBE,
HA3BIBACTCH .vouvurenrennnnnn

OTBeT: 3JeKTPOMATHUTHBIME BOJTHAMH.

3ananmne 20.

Ilpouumatime mexcm u Oaiime pasgepHymuiil 000CHOBAHHBLI OMEem
IMpo3pa4noe TENO, OTPaHNYEHHOE ABYMS CHEPHUECKUMH ..........
OTBeT: MOBEPXHOCTAMH Ha3bIBAETCA JTHH3OM.

OIIK-6 CnoocobeH HCIONBE30BaTh B MPOGECCHOHAILHOM IESITENBHOCTH OCHOBHBIE 3aKOHBI
(U3MKH, XHMHAH, Hayk 0 3emiie H OMOJIOTHH, IPUMEHATE METOABl MAaTEMaTHIECKOTO aHalH3a X
MOJIEJIMPOBaHMS, TEOPETHUYECKHX M 3KCIHEPHMEHTAILHBIX HCCIEAOBaHUHN, NpHOOpPETaTh HOBBIE
MAaTEMAaTHYECKHE U €CTECTBEHHOHAYYHBIE 3HAHHSA, HCIIONB3YS COBPEMEHHBIE 00pa30BaTENbHEIE U
HH(QOPMaNMOHHbIE TEXHOJIOTUH; '
OIIK-6.1 Hcmonn3yeT B MPOGheCCHOHANBHOM AEATEIBHOCTH OCHOBHBIE 3aKOHBI (PU3HKH, XMMHH,
Hayk 0 3emie u OHOJIOTHH

OIIK-6.2 IIpuMeHSsIET METOABI MaTeMAaTUIECKOr0 aHaAIN3a H MOJEIHPOBaHHS, TCOPCTHYCCKUX H
9KCIIEPUMEHTAIBHBIX UCCIIEIOBaHUI

OIIK-6.3 Cmocoben mnpuoOpeTaTh HOBBEIE MAaT€MaTHYECKHE M €CTECTBCHHOHAYYHBIE 3HAHHA,
HCIIOJIB3Ys COBpEeMEHHBIEe 00pa3oBaTeNlbHbIe U HHPOPMalMOHHEIE TEXHOIOTHI

3AJAHHUA 3AKPBITOI'O THUIIA
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3apanus KOMOHHHPOBAHHOIO THIA ¢ BHIGOPOM OHOr0 BEPHOI0 0TBETA U3 MPEII0KEHHBIX
BAPHAHTOB

OIIK-6.1 Hcnonb3yeT B npodeccHOHANBHON AESTENFHOCTH OCHOBHBIE 3aKOHBI (DH3HKH,
XHMMHH, Hayk 0 3emJiie 1 OHONOTHH

3aganue 21.

IIpouumaiime 3a0arnue u evibepume npasunbHLLii OMEem.

Kakoe MexaHM4Yeckoe HaNpsDKeHHWE B CTEHKax COCyJa BO3HHKAET IPH CPEAHEM
apreprasibHOM HaBneHu:H 11 klla, ecnmu oTHOmIEHME paguyca HPOCBETAa K TOJIIMHE
CTEHKH cocyZa paBHO 67

1) 1,83 xIla;

2) 66 Klla;.

3) 0,54 xIla;

4) 17 xlla;

5) 5«lla.

3anummte uudpy, Mo KOTOPOit yKa3aH BEPHBIN OTBET

Otser: 2

3ananue 22.

IIpovwumaiime 3a0anue u gvibepume npaguIbHLLI OMeem.

KakoBa pmomycrumas MakCHMallbHAsi CHIa, BhI3bIBalomas JehopMaiMio COKaTHs
OenpenHol kocTu mraHructa Maccoit 80 Kr, mpu MOAHATHH UM ILITAHTH, €CIH AUAMETP
GenpenHol kocTH 30 MM, a JOIyCTHMOE HanpshkeHue paBHo 15-10"[Tau g = 10 m/c??

1) 105,175 xH;

2) 800,125 kH;

3) 30,134 xH;

4) 80,723 xH;

5) 92,325 xH.

3anummuTe nupy, NoJ KOTOPOH yka3aH BEpPHBIN OTBET
Orser: 1

3agauue 23.

Ipouumaiime 3a0anue u gvibepume npaeUNbHbLE Omeem.

OnpenenuTs KOJXMIESCTBO TEIUIOTHI, IIepeJaHHOe CHCTEME TIpH TeMIiepaTrype 27 TpaaycoB
Lenbens, eciu npuBefieHHas TeIIoTa OKasanacs pasHo#t O, =30 [hx/K.

1) 810 Ix
2) 9000 Mx
3) 1,1 ix
4) 9JTx

3anumuTe DUy, O KOTOPOH yKa3aH BEpHBIA OTBET
Ortsert: 2

3aganun KOMGHHHPOB&HHOFO THIIA € BblﬁOpOM HECKOJIBKHX BCPHBIX OTBCTOB H3
NPEAIOKEHHBIX BADHAHTOB

3aganue 24.
Ipowumatime 3a0anue u ebibepume NPAgUIbHbLE OMEEMDL.
[ToueMy KpOBB SBISETCS HEHBIOTOHOBCKOM KUAKOCTBIO?
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1) 310 00ycnoBneHO HANHUUEM B HeH GOPMEHHBIX IIEMEHTOB.

2) H3-3a cIOXHOTO COCTaBA.

3) D3ro o0O0yclOBIEHO TeM, YTO i KpPOBH 4YHCHO PeliHompaca IIpHHUMAET

KPATHYICCKOEC 3HAYCHUE.

4)  Dt1o 06ycmoBneHO 6OIBIINM KO3 GULIMEETOM BA3KOCTH KPOBH.
5) D10 00ycNOBNIEHO MaIEHBKAM KO3(QPHUIHEHTOM BA3KOCTH KPOBH.
3amumuTe HQPhL, O KOTOPEIMA YKa3aHEl BEPHBIE OTBETEHI

OtgeT: 12

3aganue 25.

IIpoyumatime 3a0anue u 8oibepume NPasUlbHbLIE OMBENbI.
Yo IBISETCA IPHYHMHOM JIBIKEHNS KPOBH IO COCYIUCTOMY PYCITy?

1) PaGota cepaua.
2) BcacwBarolee AeHCTBUE CTPYH.

3) PasHocTh JaBlieHUil BHYTPHU U BHE COCYJIA.

4) PasHOCTb JaBJICHWI! B HaYaje U B KOHIIE COCYJUCTOrO pycra.
5) BcaceBaromiee aeficTBie CTpyH U paboTa cepua.
Sanumure TAGPEI, IO KOTOPEIME YKa3aHBI BEPHBIE OTBETHI

Ortgert: 14

331(31"(1}1 3aKPBITOr0 THIIA HA YCTAHORJICHHE COOTBETCTBHA

OIIK-6.2 [Ilpumenser MeTOABl MAaTEMATHYECKOTO
TEOPETHUCCKUX U SKCIIEPHMEHTANBHBIX HCCIIEI0OBAHUI

3amanue 26.

Ipouumaiime 3a0arnue u ycmarogume coomeemcmeue.
VcTaHOBUTE COOTBETCTBHE: MEXAY ONpeNlelIeHHEM U BETHUYNHON

aHanu3a W MOJACITHPOBAHUI,

Omnpenesienue

Beauunna

A Bo3HuKaeT B TOM Cliydae, €CJid BHELIHHE CUJIbl
HAIpaBIeHBI [0 OHOMH IPAMOI B pa3HBIC
CTOPOHBI BAOJIb NIPEIMETA;

1

Hedopmanus TekyuecTd

b Hayka 0 MexaHMYECKOM JBIDKEHHH 2 | Yopyrocts
MAaTepHATIBHBIX TeJl U IPOUCXOAALIMX PH
5TOM B3aHMOACHMCTBUAX MEX/ITY HUMH
3 | MexaHuka
Junamuka
5 | Aedopmanua pacTskeHus

3anumuTe B TaOIHIY BEIGpaHHbIE UGPEI IO COOTBETCTBYIOIUMH OyKBaMu.

A b

Orteer: A5B3

3ananune 27.

IIpoyumaiime 3a0anue u ycmanosume coomeemcmesue.
VCTaHOBHTE COOTBETCTBHE: MEKAY 3afauyeii ¥ BEpHEIM OTBETOM

3amaua

OtBer

A Kak usMeHnTCS cpelHsAs KHHETHYECKas
SHEPTHA HJCATBHOTO rasa Ipu
yBeJHYeHIH abCONIIOTHOH TEMIIEpaTyphl B

1

YBenmuuures B 2 pasa.
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2 paza?
b Kak u3sMeHHTCS cula TpEeHHUA CKONBKEHuS | 2 VBenuuurcs B 4 pasa.
IIpH JBHKEHUU OpycKa Imo
FOPH30HTANBHOI IIOCKOCTH, €CIIH CHITY
HOpPMANIBHOTO J@BJICHUS YBETHYUTD B 2
pasa?
B 3 VMeHsmuTCes B 2 pasa.
4 YMeHbIIHTCA B 4 pasa.
5 He u3amenurcsa
3anumuTe B TabaMIly BEIOpaHHBIE HU(PEI HOA COOTBETCTBYIOLIMMH OYKBAMHU.
A b
OtgeT: Al1B1
3aganmue 28.
IIpouumaiime 3a0arnue u ycmanosume coomeemcmeue.
YcTaHOBUTE COOTBETCTBHE MEXKIY NApaMeTPOM M SIMHHUICH H3MEpEHHs
ITapamertp Ennauna namepenns
A | ckopocTs 1 | M/c?
b BpeMsI 2 |¢
B YCKOpPEHHE 3 |
r 00BEM 4 |Mm/c
5 |xkr
3anumute B TabIuIy BRIOpaHHbIE MU(PEI IO COOTBETCTBYIOIIMMU OyKBaMHU.
A b B r
OtBet: A4B2B1I3
3apanue 29.
IIpoyumaiime 3a0anue u ycmanogume coomgemcmeue.
VY CTaHOBUTE COOTBETCTBHE MEXY TAPaMETPOM M eIMHUIICH H3MEPEHHUS
IMapametp Eaununa uzmepeHus
A IIOTHOCTH 1 Ila
b JaBJICHUE 2 I'x
B HHIYKTHBHOCTE 3 Kr/ M
r HAMITYJIBEC 4 I'n
pi| YacToTa 5 KT M/C
3anmumure B TabauIy BEIOpaHHBIE HU(PBI IO COOTBETCTBYIOMIMMH OYKBaMH.
A b B r pi |

Otret: A3B1B4I'5/12
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3ananue 30.

Hpoyumaiime 3a0anue u ycmanoeume coomeemcmeue.

VcTaHOBHTE COOTBETCTBHE MEXAY ImapaMeT

OM M €JHHHIECH H3MEPEHHS

IlapameTtp Ennnuna m3MepeHust

A pabora 1 Jox
b HallpsDKEHUE 2 L]

B 911.EMKOCTH 3 OmMm
r SHEprus 4 B

A COTIPOTUBIICHUE 5 I'u

3anumute B TabyHily BEIOpaHHBIE ITH(

PBI IO COOTBCTCTBYIOITHMH 6y1(BaMI/I.

A b

B

r

A

Otset: A1B4B2I"'1 /13

3amanusa 3aKpBITOr0 THIA HA YCTAHOBJICHHE ITOCIECTOBATC/ILHOCTH

OIIK-6.3 Cmocoben mpuoOperaTh HOBBIE MaTeMaTH4eCKHE M €CTECTBEHHOHAYUHBIC 3HAHHA,
HCIIONB3Ys COBpEMEHHEIE 00pa3oBaTeIbHbIC 1 HHOPMalOHHBIE TEXHOJIOTHH

3axanne 31.

Ipouumaiime 3a0anue u ycmanogume nocie006ameaIbHOCMb.

Pacmonoxute mKaisl B MOPAAKE YBCIHYCHHA BO3MOXHBIX AeHCTBHM Ha HUMU

1. oTHOIICHUHA
2. IOpSIKOB
3. HHTEPBAJIOB
4, umeH
Ortsert: 4231

3agauue 32.

Ipouumaiime 3a0anue u ycmanogume nocie008amelsHOCb.
PacmioioxmuTe 3Tans NpoBeieHUA H3MEPEHUH B KOPPEKTHOM IIOPS/IKE

06paboTka pe3yJIbTaToB

1.
2. 3aKIII0YEHUE

3. moCcTaHOBKA 3334y
4.

5.

TpOBe/ICHUE H3MEPEHHS
IIaHHPOBAHUE HKCIIEPUMEHTA

Otset: 35412

3ananue 33.

IIpouumatime 3a0aHue u ycmaHo8ume nocre008amenbHOCb.

PacriosoxxuTe 3Tamb! GopMHPOBaHHS METPOTIOTHH B XPOHOJIOTHYECKOM IIOPSAIKE
1. cozmanue nanarsl MEp U BECOB
2. co3/1aHHe abCOMOTHBIX CHCTEM €IUHHI

3. MaccoBas aBTOMaTHU3aLMA U CrapgapTu3alnus

4. co3janue eAMHON CUCTEMBI U3MEPEHUHI

Otger: 2413

3aganune 34.

IIpouumatime 3a0anue u ycmanogume nocie008amenbHOCb.
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Pacronoxure B KOPPEKTHOM IOPSAIKE STAIBI IPOBEACHUI H3MEPEHUH
1. Onpenenenue NeHs! TEICHUAS

2. IlpoBenieHre eNUHUYHBIX CXOAMBIX H3MEPEHMI

3. IIpenBapurensHbIi aHaMU3 ¥ BEIOOp Mpubopa

4. O6paboTka pe3yIsTaToB

Otset: 3124

3aganue 35.

Ipoyumaiime 3a0anue u ycmanosume nocied08amenbHOCb.
Pacnonoxmute npubops! o Mepe yBeIM4eH! TOYHOCTH H3MEpPEHMIA
1. JIazepHEIii mampHOMED

2. MukpoMeTp MeXaHHIECKUH

3. Jlunetika

4. lllTaHreHIUPKYJIb
Ortsert: 3421

3AIAHHAS OTKPBITOI'O THIIA

3aganue 36.
Ipouumaiime 3a0anue u Oaiime 060CHOBAHHbLI OMEEM
HeitrpaspHas cucTeMa, cocTosAmasd U3 sApa, BOKPYT KOTOPOI'O BPaINAlOTCs 3JIEKTPOHEI

OTBeT: Ha3LIBaETCA ATOMOM.

3aganue 37.
Ipouumaiime 3a0anue u oaiime 060CHOBAHHBIY OMEem.
BenuunHa, pPABHAS  OTHOLIEHMEO.......cuevueenrennennennenariieanenns POBOAHUKA K

IIPOMEXYTKY BpEMEHHU Ha3bIBaeTCH CUJIOH TOKa.
OTBeT: 3NMEeKTPUIECKOTO 3apsjia, IPOTEKAIOIIETO Yepe3 MOEPEeHHOE CEUCHHE

3ananue 38.

IHpouumaiime 3a0anue u datime 060CHOBAHHBINI OMEEM.

dusudecKkas BEIHYHHA, ABJAIOWIAACT MEPOI BO3JEUCTBHA Ha TENO CO CTOPOHBI JPYTHX
TEJI, B PE3YJIHTATE KOTOPOTO TEMO «.uvvennennennnne HA3BIBACTCS CHIIOH.

OtBet: mpuoOpeTacT yCKOpeHue

3apanmne 39.

Ipouumaiime 3a0anue u Oaiime 060CHOBAKHbBIL OMEEM.

Illapux Mamoro pasmepa, NIOJBEIIEHHBIA Ha JUIHHHOH, HEBECOMOM, ...............
Ha3BIBAETCA MAaTEMATHYECKHUM MAsSTHUKOM.

OTBeT: HEPaCTHXKUMOM HUTH

3ananue 40.
IIpouumaiime mexcm u daiime paszeepHymulii 060CHOBAHHBII OMEem
IMonepeyHEIMHU, HA3BIBAIOTCS BOJHEL, B KOTOPBIX KOJNEOAHUS IPOMCXOJAT ...........

OTBeT: NepneHAUKYISIPHO K HAIPABICHUIO UX pacpOCTPAHEHHUSL.

20



[IK-1 cnocoGHOCTEIO JKCIUTYyaTHPOBaTh COBPEMEHHYIO ammapaTypy H o6opyJoBaHHE Ui
BBINOJIHECHHUS HAYYHO-MCCIIEI0BATENLCKHX TIOJIEBEIX H TJAGOPATOPHBIX GHONIOrHYEeCKHX paboT
IIK-1.1 IlpuMenser B cBoeil IeATENBHOCTH aHAIUTHYECKOe jabopaTropHoe 00OPYHOBAaHHUE;
CPEACTBA BEIYHMCINTENBHOM TEXHUKH, KOMMYHHUKAIIHH U CBSI3H

[IK-1.2 IIpoBomut naGopaTopHBIE HCCIEIOBaHHS, 3aMEpHI, aHATK3bl OTOOPAHHBIX MPHPOIHEIX
00pasroB; paboTaTh Ha aHAIMTHYECKOM J1abopaTopHOM O0GOpYNOBAHHM; HCIOIH30BaTh
aBTOMaTH3UPOBAHHEIE CHCTEMBI KOHTPOJIS 3KOJIOTHYECKOTO COCTOSHHES TEPPUTOPHIA\

3AJAHUA 3AKPBITOI'O TUITA

3ananus KOMﬁHHHpOBaHHOFO THHIA ¢ BLlﬁOpﬂM OTHOI'0 BEPHOI'0 0TBETAa H3 NPEIJI0KCHHBIX
BapHuaHTOB

[IK-1.1 IlpuMeHAeT B CBOeW JEATENHHOCTH AHAJNUTHYECKoe JjabopaTopHoe
o0opyI0BaHHE; CPEACTBA BEMUCIUTENbHOM TEXHHKH, KOMMYHUKALUY U CBA3H

3apanne 41.

IIpouumaiime 3a0anue u evlbepume nPasunbHLLI OMEEM.

Haitty MUHEMAaTBHYIO JUIHHY BOJIHBI B CIIEKTPE TOPMO3HOTO PEHTI€HOBCKOIO H3JIyUEeHHS,
€CJIM HAlIpSDKEHUE B PEHTT€HOBCKOH Tpydke U= 2xB?

1) 2.46 am

2)0.615 um

3)3.25 M

4)0.018 am

5)9.72 am

3anumute Uy, Mo KOTOPOif yKa3aH BEpPHBIA OTBET

OrtBger: 2

3amanue 42.

IIpouumaiime 3a0anue u evlbepume nPasunbHLLI OMEem.

M3MmennTCA 1M IOTOK PEHTTEHOBCKOTO U3JIyYEeHHS, €CIIH, He MEHAA Hanpsokenus, B 10 pas
YBEIIMYUTH CUIIY TOKa B PEHTTEHOBCKOM TpyOKe?

1) Veenmuunres B 100 pa3

2) Yeemmuures B 10 pas

3) Ymensmmres B 100 pa3

4) Ymensimres B 10 pas

3anuiuTe mudpy, oA KOTOPO# yKa3aH BEpHEIM OTBET

OrtBeT: 3

3aganne 43.

IIpouumaiime 3a0anue u gvlbepume NPAGUNLHLIY OMEEM.

B 100 r tkarm nornomaercs 15-1011 6era wactun ¢ sxeprueit 1,5-10-15 JIx Kaxnaas.
Onpenennte NOTNOIMIEHHYIO A03Y U3IYUCHHS.

1) 22,5 - 10-3 Dx/kr

2) 19,6 - 10-3 JIx/kr

3)4,5 - 10-3 Ix/xr

4) 22,5 - 10-5 JIx/xr

5) 45 - 10-3 JIx/xr
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3anumute UGy, IO KOTOPOH YKa3aH BEPHHIH OTBET
Ortser: 1

3apanus KOMGHHHPOBaHHOFO THIIa € BBIﬁOpOM HECKOJBbKHX BEPHBLIX OTBETOB H3
NMPEAJIOKEHHBIX BADUAHTOB

3agaune 44.

IIpouumaiime 3a0anue, evibepume npasuiIvbHbe OMBEENDL.

UeM MOIEeNHPYIOTCS BI3KOYNPYTHE CBOMCTBA OHONOTHYECKUX TKaHEH?

1) Cucremamu, COCTOSIINMMU U3 pa3IHYHBIX KOMOHHALMN NPYXUHEL (YIIPYTHHA DJIEMEHT)
U IOpHIHS (BA3KMIA 3TIEMEHT);

2) CucteMaMu, COCTOSIIMMM M3 TIOCIECIOBATENbHO COCHMHCHHEBIX HMPYXXHHBI (YIPYTHIA
3JIEMEHT) U MOPINHS (BA3KHUIL SIEMEHT);

3) CucremaMy, COCTOAIIMMH W3 TApATIETHHO COENMHEHHBIX NPYXHHBI (yIpyrui
9JIEMEHT) ¥ NOPIIHA (BA3KHH SJIEMEHT);

4) CuctemamMm, COCTOSIIMMH M3 KOMOMHAITHOHHBIX COYETAHUU TpPYXUH (YIPyrax
3JIEMEHTOR);

5) Cucremamy, COCTOSIMUMHM U3 TOCIEAOBATENbHO COEAWHEHHBIX IPYXWUHB H
[apaieNIbHO COETMHEHHBIX MEX Y co00i MPYKMHBI U IOPIIHS.

6) Monensmu 3unepa, Maxceemna, Kenpsuna-®oiirra

SanumuTe u¢phl, 10 KOTOPHIMH YKa3aHbI BEPHEIE OTBETHI

Otsert: 16

3apanue 45.

IIpouyumaiime 3a0anue, 6vibepume NPasuUibHLle OMEEMbL.

Uro npeacrasigeT coboi KOCTh?

1) BBICOKORNACTHYHEIM MaTepHall, COCTOSINMN M3 KOJNIareHa, 3JaCTHHA M IJIAJKHUX
MEIIIEYHEIX BOJOKOH.

2) T'eTeporesHyr0 TKaHb, COCTOSINYIO M3 3-X HAJNOXEHHBIX JpYr Ha JApyra CIOeB:
SMUAEPMHCA, AEPMBI U IIOAKOXHOM KIICTYATKH.

3) CoBOKYNHOCTh MEBINICUHBIX KJIETOK H BHEKJIETOYHOrO BEMIECTBA, COCTOSMIETO U3
KOJIIareHa u 3J1acTHHA.

4) ApMHpOBaHHBI KOMIIO3HMIIMOHHBEIH MaTepHall, MOJIOBUHY o0O0BEMa KOTOPOro
COCTABIIAET F'HAPOKCHIIANIATHT.

5) BonokHa KosutareHa, 3J1aCTHHA U OCHOBHOT'O BEIIECTBA - MATPHIIBL.

6) IlpencraBmser coboif  MaTepHal, INPESHMYIISCTBEHHO  COCTOSIIME U3
THAPOKCHIATIATHTA.

3anumure @ phI, 10K KOTOPHIMH YKa3aHBI BEPHBIE OTBETHI
Ortger: 46

3allaﬂl/lﬂ 3aKPBITOI'0 THIIA HA YCTAHOBJICHHE COOTBCTCTBHUSA

[1IK-1.2 TlpoBomut nabopaTopHBIE HCCIEIOBAaHMS, 3aMeEphbl, AHAIU3BI OTOOPAHHBIX
npupoAHBIX o00paslioB; paboTaTh Ha aHAIMTHYECKOM JabOpaTOpHOM O0OpYNOBaHHUH;
UCIIONB30BaTh aBTOMATU3HPOBAHHBIC CHCTEMBI KOHTPOJA  3KOJOTMYECKOTO  COCTOSHHUSA
TEPPUTOPHH.

3ananue 46.
Ipouumaiime 3a0anue u ycmanogume coomsemcmeue.
Y CcTaHOBUTE COOTBETCTBHE: MEXKAY 3aJaucii U BEPHBIM OTBETOM

3amaua Oteer
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OmpenenuTs KOMHYECTBO TEIUIOTH,
IEpeJaHHOE CHCTEME IIpH TemmepaType 27
rpanycoB Ilenbcus, ecny nIpuBeAeHHAS
TennoTa okasanack pasHoH 30 JL/K

810 Jbx

2. B cucremy 6v110 nepenano 90 Ix
TemnoTsl. OnpenenuTs N3MEeHEHHE
BHYTpEHHEH SHEPIHH CHCTEMBI, €CITH
CHCTeMa IIPH 5TOM BBIIONHUIIA paboTy

A=80 ITx.

9000 hx

9 bk

10 Tx

170 Jix

3anummte B TabIMNy BHIOpaHHBIE IMU(PHI 0 COOTBETCTBYIOIMMHE OYKBAMH.

b

Oteet: A2B4

3ananue 47.

IIpouumaiime 3a0anue u ycmanogume coomeemcmeue.
YcTaHOBHUTE COOTBETCTBHE: MEXY 3a/1aueil H BEPHBIM PEIICHHEM

3amaua

Pemenue

A

W3MeHHTCS 7 IIOTOK PEHTTeHOBCKOTO
U3ITYJEHHS, €CIH, HE MEHSS HalpsDKEHUS,
B 10 pa3 yBemmuute cuIy TOKa B
PEHTTCHOBCKOI1 TpyOKe?

1

Veenuuurcs B 10 pas

W3MeHUTCA TN OTOK PEHTT€HOBCKOTO
H3JIyYCHHSI, ECIIA, HE MEHSA CHIIBI TOKa, B
JIBa pa3a yBEIMYUTH HaNpsSHKEHUE B
PEHTTeHOBCKOH TpyOKe?

VYmenbmuTea B 2 pasa

H3MmeHHTCA 1M TOTOK PEHTITEHOBCKOTO
H3JIy4eHHUs], €CIIH, HEe MEHAA HalpsKeHHs,
B 4 pa3 yBeNMUUTh CHIy TOKa B
PEHTTEHOBCKOH TpyOKe?

VYmMmensmunTes B 4 pa3a

Veenmaurcs B 4 paza

VYmensmutes B 10 paz

SamumuTe B TaOIUIy BRIOpaHHBIE UGPBI IO/ COOTBETCTBYIOMIUMH OYKBaMHU.

b B

Otset: A1b4B4
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3apanne 48.

IIpouumaiime 3a0anue u ycmanogume coomeemcmeue.
YCTaHOBUTE COOTBETCTBHE MEXIY 3aKOHOM H €r0 OIpe/IeIICHIEM

3axon

Onpenenenne

A 3akoH byrepa-Jlam6epta-bapa

1

[Ipu nasHO# ATUHE BOMHBI ONTHYCCKA
IJIOTHOCTE CMECH KOMIIOHEHTOB, HE
B3aUMOACHCTBYIOIINX MEXKIY coboi,
paBHa CyMMe€ ONTHYECKHX ILUIOTHOCTEH
OTJETIBHBIX KOMIIOHEHTOB IIPH TOM XKe
JJIAHE BOJIHBI

b 3aKoH aTAUTHBHOCTH

Cuna TOKa TMONHOM IlemM HpAMO
nponopiuonansia 3JIC MCTOYHHKA |
o0paTHO MPONOPIHOHANLHA MOITHOMY
COIIPOTHBIICHUIO LIEMTH

B 3axon ®apanes

OnHOpoOHBIE CIOH OJHOTO H TOTO XK€
BENIECTBA  OJMHAKOBOH  TOJIIHHBI
NOrJOIAI0T OAHY U TY X JOJIO
najaroleil Ha HUX CBETOBOH 3HEpruu
(IpH  HOCTOSHHOW  KOHIEHTpanUH
pPacTBOPEHHOI'O BEIECTBA)

r 3axoH llItepra-Bonsmepa

OTHOIIEHNE  KBAaHTOBHIX  BBHIXOJOB
diryopeclieHIMH OT KOHIECHTpalH{
TYIIUTENS HMEET JUHEHHBI Y4acTOK
IpU JUHAMHYECKOM B3aUMOJCHCTBUU
MOJIEKYJI

[MapruansHOe AaBICHHE HACHIIIEHHOTO
papa KOMIIOHEHT2 pacTBOpa MpAMO
IPONOPIMOHATIBHO €r0 MOJIBHOH JoNIe
B pacTBOpe, NpHIEM Ko3(pPHLIHUEHT
IPOMOPIIMOHATEHOCTH paBeH
JIABJICHHUIO HACKHIIICHHOTO IIapa Haj
YHUCTHIM KOMIIOHEHTOM

3anumuTe B TabnuIly BRIOpaHHBIE HUQPHI IIOA COOTBETCTBYIONIMMU OyKBaMH.

A b B

r

Otset: A3B1B2T4

3ananue 49.

IIpouumaiime 3a0anue u ycmanoeume coomeemcmeaue.
VY cTaHOBHTE COOTBETCTBHE MEXAY ONpEfETEeHHEM H ITOHITHEM

IlouaTue

Onpegenenne

A Mogens ynpyroro Tena

1

Cucrema, cocTosmas U3 pa3nudHbIX
KoMOHMHaNMi npyXuHEI (YOpyrui
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3IIEMEHT) U NOPIIHS (BA3KUH IEMEHT)

Mopens KOCTHOM TKaHH

CucreMa, cocTosmas U3 NapajuieibHO
COEIMHEHHBIX NPY>KUHEI (YIpyTHit
SJIEMEHT) H HOPIIHSA (BS3KHH 3JIEMEHT);

Monens 3unepa .

IPY)XKHHA, I0{YHHSIOINASICS 3aKOHY
I'yxa

Cucrema, cocTosmmas 13
IIOCIIEOBATENIBHO COETUHEHHBIX
MIPY>XWHEI ¥ TIapaJiNeIbHO
COECIMHEHHBIX MEXIY c0o00it Ipy>KHUHBI
U TIOPIITHS.

Cucrema, cocrodimas U3
MOCIIEIOBATEILHO COETHHEHHBIX
YIIPYTOTO 3JIEMEHTA H MOJIETIH
KensBuna-®oiirra.

3anummTe B TabIUIy BHIOpaHHEIE ITA(

PBI O] COOTBETCTBYIOIIUMH GyKBaMH,

b B

Ortrer: A3B4B5

3anauue 50.

IIpoyumaiime 3a0anue u ycmanoeume coomeemcmeue.
YCTaHOBHUTE COOTBETCTBHE MEXAY METOIOM aHANM3A ¥ €r0 XapaKTepPHCTHKOH

Mertoa ananmsa XapakrepucTHKa
A CnextpodoTtomerpus 1 Crenens pacceMBaHHS CBETA
b IlorernmomeTpus 2 Iornonienre MOHOXpPOMATHIECKOTO
CBeTa
B PedpaxromeTpus 3 N3zyuenue a¢pdexToB nperoMieHus
r ®oromMeTrpus 4 Iornomenue cBeTa BUAUMOTO
ZManasoHa
5 H3zmepeHne 31eKTpOXUMUYECKOTO
CUTHAIIA
3anuimTe B TaGIHIYy BHIOpaHHEIE LHGPHI IO COOTBETCTBYIOIMMH GyKBaMH.
A b B r

Otsetr: A4B5B312

3aua1mﬂ 3aKPBITOT0 THIIA HA YCTAHOBJICHHE NOCJE€JOBATEALHOCTH

3ananunesl,

IIpouumaiime 3a0anue u ycmanosume nociedo8amenbHoCb.
Brictpoiite anroput™ jeiictBus paboTs! Ha anmapare ®OK KOK-3

1. BriOparts ATUHY BOJHEI [JI HCCIIETOBAHHUS.

2. TTomecTUTh HCCHIEAYEMBIH PACTBOD B KIOBETY M 3aTPY3UTH B MPHOOP.
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. Bxmounts npubop u BeDKIaTh 30 MEHYT.
. IIpoBepHTH YCTaHOBKY HYIIS.

Ortger; 3421

3agauue 52.
IIpouumaiime 3a0anue u ycmanosume nocnedo8amensHoCMb.
YcTanoBUTE IPaBHIIBHYIO MOCAEI0BATEIHHOCTD: 3aKOH OMA JUIA y4acTKa Ieu

. COIIPOTHBJICHHE.

. HalpsDKEHHE.

. CHJIa TOKA.

. TIPSMO IPOIOPIHUOHAILHO.

. 06paTHO MPONOPIHOHAJILHO.

Orser: 34251

3aganme 53.

Ilpouumaiime 3a0anue u ycmanoeume nociedosamensHocme.

BricTpoiiTe anroput™ AeiicTBuA mpH paboTe Ha ompe/IeleHHe BI3KOCTH MeTooM CTokca
1.Bei6Gpath mapsl.

2.ITocunTaTh IOrPENIHOCTH H3MEPEHHIA.

3.PaccunTaTts AMHAMHYECKYIO BSI3KOCTH IO (JOPMYIIE.

4. bpocuTs mapuky B BS3KYIO XXHAKOCTH M 3aCe€4b BpeMs IafeHHs Ha OINpEeICHHYIO

BBICOTY.

o W N =

oW —

5.M3MepuTh AMaMeTp MapoB.
6.B3BecuTs mapsl.
Ortser: 1,5,6,4,3,2 unu 1,6,5,4,3,2

3anauue 54,
Ipouumaiime 3a0anue u ycmanogume nocnedo8amenvbHOCb.
YcTaHOBHUTE IPaBUIBHYIO MOCIEA0BATENFHOCTD: HANPSYKEHHOCTE 3JIEKTPHYECKOTO MO

. BeIMYHHA 3apsaaa
. HaIpsHKEHHOCTD

. CHJIa, AEACTBYIOMAs Ha HEMOABIKHBIH MaJIbIii TOYSUHBIH 3aps
. IIPSMO IIPOIIOPLIMOHATIEHO

. 00paTHO IPONOPLIHOHAIBHO

Ortset: 24351

3aganue 55.
IIpoyumaiime 3a0anue u ycmanosume nocredo8amenbHOCMb.
YcTaHOBHTE MPaBUIBHYIO MTOCIEOBATEIEHOCTS: BTOPOit 3akoH HeroToHa

. YCKOpEeHHE

. Macca

. paBHOJEHCTBYIOIAs CHITa

. IPAMO IPONOPUMOHAIBHO

. 00paTHO HPOMOPLIHOHAIBLHO

Ortsert: 14352
3AJAHUSA OTKPBITOI'O THUITIA
3ananue 56.

IIpoyumaiime 3a0anue u datime 060CHOBAHHKLI OMEEM
Ecnu Ha Teno AEHCTBYIOT pyrHe Tena u MX AEHCTBHE CO BpEMEHEM HE H3MEHAETCH, TO

TCJIO ABHXKCTCA. .....evvvvvtnes
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Oteet: ¢ NOCTOAHHEBIM IO SHAYCHHIO YCKOPCHHEM.

3apnanue 57.

IIpowumaiime 3adanue u datime o6ocrosannvlii omeem.
ONEKTPHYECKUM TOKOM Ha3bIBAETCH YIIOPATOUEHHOE
OtBeT: nBHXEHME 3aPSKCHHBIX YaCTHII B IPOBOHHKE.

3axanue 58.

IIpowumaiime 3a0anue u daiime ob6ocrosannvili omeem.

SBnenre coXpaHeHHA CKOPOCTH Tena IIPH OTCYTCTBHHU BO3ACHCTBHSA Ha HETO
OTBeT: APYrHX Tel Ha3BIBACTCA HHEPIUEH.

3ananmne 59.

IIpovumaiime 3a0anue u daime o6ocHosannwlii omeem.

JlaBieHue — 5T0 OTHOIIEHHE CUITBI K ILIOMAIH, Ha KOTOPYIO. ...........
OTBeT: B IepIEHIUKYISIPHOM HAIPABJIEHHH JCHCTBYET CHIIA.

3anauue 60,
IIpouumaiime mexcm u Oaiime pazeepHymuiii 060CHOBARHbLII OMEem

Bennunna, XapakTepu3yromas ObICTPOTY BHIIOTHEHHU paboThl, Ha3BIBacTCA. . ...
OTBeT: MOILIHOCTLIO.

Tunossle 3a1aHHA U1 NPOMERYTOIHOH ATTCCTALIHHA

Bomnpocs! juis 3adera:

dopMEpyeMas KOMITCTEHIIMS:
OIIK-2 Crioco6HOCTBIO HCIIONIB30BATh SKOJIOTHYECKYIO IPAMOTHOCTD ¥ Ga30BHIE 3HAHWS B

061acTH GU3NKK, XMMHH, HAyK 0 3eMile M GHOJIOTMH B XH3HEHHEIX CHTYAIIHAX; TIPOrHO3HPOBATE
IOCNEACTBHA CBOEH mNpodeccCHOHaNbHON JeATeNIbHOCTH, HECTH OTBETCTBEHHOCTH 33 CBOH
pelneHus

OIIK-2.1. mpuMeHseT HIPHHIHIIL CTPYKTYPHO-bYHKIMOHATBHOM OpraHH3aIuy L

H3Y4YCHHSA OHOJIOTHYECKHX 0OBLEKTOB 1 OLCHKH COCTOSAHHA XHBBIX CHCTEM

PN W

9.

Kunemaruka Matepuanbaoit Touxs. Bujsl gemkenns. Croco6k! ONMCaHus ABHKCHHS.
YpasHeHHs ABIKCHHUS. PaBHOYCKOPEHHOE IBHKEHME.

Kunemaruueckne XxapakTepHCTHKH: KOOPAHHATA (CHCTEMBI KOOPIMHAT); CKOPOCT;
YCKOPEHHE; YTIIOBas CKOPOCTb.

3aBHCHMOCTH KOODIMHATEHL, CKOPOCTH, YCKOPEHHS OT BPEMEHH JIJIsl PasIMuHbIX THIIOB
JBIDKEHUSL.

JluHamuka MaTepranbHoi Touky. 3akoHs! HetoTona. ['paHKIIE IPHMEHAMOCTH 3aKOHOB
HrroroHa.

Bunpl cun B Mexannke 3akoH I'yka. Moayns IOnra.

Ilonarwe m3onuposanHoit cucteMsl. MMiynsc. 3aKoH COXpaHEHUs MMITYIIbCA.
ONEMEHTEI CTaTHKH. MOMeHT cuutbl. Phryar. YcioBus paBHOBeCHS phIvara.
Mexannueckas paGora. CBoiicTBa pabotsl. PaGora nepemerHo# crursl. MOIHOCTB.
Kosgdumuent nonesnoro meiictsus.

Kunernyeckas saeprus. [ToTeHnnanshas sueprus. [loTeHIMaILHas SHEPTHA Tela B IOJIE
cunsl TshkecTd 3emind. [IpeBpamenne 3Heprum. 3aKoH COXPaHEHHS SHEPTHH.

10. Kone6anns. OcHoBHbIE XapakTepucTuku. CBoGoAHEIE KoNeGaHUs.
11. 3aryxaromue xoyebaHus, BEIHYKICHHEIE KoeOanus. Bpems penakcamuu. Pesonanc.
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OIIK-2.2.  ucnoms3yer ¢bu3HOIOrHUecKue, IUTOJIOTHYECKHE,  OHOXMMMUECKHE,
OHodu3HYeCKHEe METONBI aHANM3a VI MOHMTOPHHTa ¥ KOPPEKIHH Cpelsl OOHTAHUS >KHBHIX
00BEKTOB

12. Bonupt. Tume! BosiH. XapakTepHCTHKH CHHYCOXAATBHEIX BOJIH.

13. Belpaxxenne n1s riockoit Boasl. CTosure BonHbL. ClIOKEeHHe Oerymux BOJH.

14. Ilepenoc suepruu Bonuoit. Bexrop IloliHTHHr.

15. 3Byk kak Qm3nyeckoe sBNIEHHE, CyOBEKTHBHEIE XapaKTEPUCTHKH 3BYKa.

16. OGBEKTUBHEIE XapaKTEPHCTUKH 3BYKA. AKYCTHYECKOE JABIICHHE.

17. CropocTs 3ByKa B pa3snu4HBIX cpe/ax.

18. MlcTounMKY 3ByKa B TEXHHKE H B IIpupoe. OCHOBHBIE MEXAHH3MBI H3TydcHHS 3ByKa B
XXHBOTHOM MHpE.

19. Texnugeckue MPHEMHAKY 3BYKa (IATIHKH). Bocnpusarue 3pyka. ®usuyeckue
XapaKkTEPHCTHKY CIIyXOBOTO amnapara. Kpusas paBHOl ClIbImAMOCTH.

20. Ousuka yneTpa- U MHGPa3ByKa. DXONOKALMS B TEXHUKE H JKHBOM IIPHpPOJIE.

21. Jlpa cnoco6a OnMcaHus CUCTEMBI MHOTHX JacTHIL IIoHsTHE 0 MAaKPOCKOIIMYECKHMX M
MHKPOCKOIIMYECKHX TapaMeTpax CHCTEM.

22. Ilpocreiimas Mogens MKT. OcHoBHOE ypaBHEHHE MOJICKYIAPHO-KUHETUYIECKOM TEOPHH.

23. Honstue o creneHsx cBob6oarl. Teopema Makcgemna o PaBHOPACIPEACICHUN SHEPTHH T10
CTENEHAM CBOOOIBI.

OIIK-6 Criocoben HCronb30BaTh B podecCHOHAIBHOMN AeATENbHOCTH OCHOBHEIE 3aKOHEL
$usuKky, XuMuM, Hayk O 3emile M GHOJIOTHH, IPUMEHATH METOIBl MATEMATHICCKOTO AHAIH3A M
MOJICTAPOBAHUS, TCOPETHIECKUX H IKCIEPUMEHTALHBIX HCCICAOBAHMUM, IPHOOPETATh HOBEIE
MaTeMaTHIECKUE U €CTECTBEHHOHAYYHbIE 3HAHMS, HCNIOJB3Ysl COBPEMEHHEIE 06pa3oBaTENbHEIE U
HH()OPMAHOHHEIE TEXHOIOTHH:

OIIK-6.1 HcnomesyeT B npodecCHOHANBHON ACATENBHOCTH OCHOBHBIE 3aKOHEI ¢bu3uKwy,
XUMUH, HAYK 0 3emite B GHOJIOTHH

24.T'azoBBle 3aKOHEL. Y paBHEHHE COCTOSHUS HACATHHOTO Ta3a.

25. Cpenusia KHHETHYeCKas SHEPTHs MOJIEKY.I UIealbHOTO raza.

26. Temnepatypa kak Mepa CpeAHei KHHETHYECKOH SHepruu MOJIEKYIL.
27. BpoyHOBCKOE ABUXXEHHUE.

28. TlepBoe Havano TepMopuHaAMUKH. OYHKIMH COCTOSHES GbyHKIHH nporecca.
29. TepmonuHaMHKa H30IPOLIECCOB, TEPMOUHAMIUECKHE HapaMeTpEI
30. BHyTpeHHSIsI 3HEPTUA HASATLHOrO Tasa.

31. Pabora npu usonponeccax.

32. TennoeMKOCTh HEATEHOTO rasa.

33. Bropoe Ha4ayio TepMOIMHAMUKH.

34. TennmoBsie MalIMHEL

OIIK-6.2 TIpuMeHS€T METOAE MATEMaTHYeCKOTO aHamu3a | MOJIEIIUPOBaHMS,
TEOPETHYCCKHX U 3KCIICPHMEHTAIBHEIX HCCIIEI0BaHMH

35. KI1J tennosoit Marnuusl. Teopems: Kapro.

36. [IprBeIeHHOE KOIMYECTBO TEIUIOTEL. DHTPOIHSL. Hepasencreo Kiaysuyca.

37. I'paHUIBI NPUMEHMMOCTH MOJENH HIASATBHOTO ra3a. OKCIEePHMEHTAIBHEIE H30TEPMEI
rasa (M30TepMBI DHJpIOCA).

38. CHunBl 1 3HEPTHS MEXMOIIEKYIIAPHOTO B3aUMOIEHCTRHS.

39. Monens peansHoro rasa Ban-nep-Baannca.

40. V30TepMEI peaIbHOro rasa.
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41. CpaBHeHHe H30TEPM peallbHOTO ra3a U M30TEpM rasa Ban-nep-Baansca.
42. MeractaGHIbHBIE COCTOSHUA.

43. Vpasnenne Knaneiipona — Knaysuyca.

44. Qazosble mepexop! MepBoro poaa. Ma3oBkle AUArPAMMBL

45. IToBepXHOCTHOE HATSKEHHE.

46. CmaunBanue. Kpaesoii yromn.

OIIK-6.3 CmocobGeH mpuoOpeTaTh HOBHIE MAaTeMaTHUYeCKHE H €CTECTBEHHOHAYYHBIE
3HAHHS, UCIIONB3Ys COBpEMEHHEBIE 00pa3oBaTeNbHbIe i HHPOPMALMOHHEIE TEXHOIOTUH

47. Kamwnapusie ssnenus. Jasnenue Jlamaca.

49. Buzsl B3aMMOAICHCTBHA B IPUPOJE.

50. DnexTpHyecKye 3apsaabl M BX CBOMCTEA.

51. 3axon Kynona.

52. DnexTpuyecKoe mone B Bakyyme. HanpskeHHOCTE 3/IeKTPHYECKOro IO
53. [IpuHIUNA CYyNEepHOsHIMH 3IEKTPHYECKHX MOJEH.

54, TloTeHIMAN 3IEKTPHIECKOTO TIOJIS.

55. anextpudeckuii Tox. DJIC.

56. 3axon OMa 171 OMHOPOAHOTO YYACTKA IETH ¥ ITOTHOM ey,

DopMHpyeMas KOMITETEHIHA:

IIK-1 CriocoGHOCTE 3KCILTYyaTHpOBAaTh COBDEMEHHYIO allapaTypy H 0GOpYyHOBAHHE IS
BEINIOJIHEHHS HAyIHO-MCCIIEI0BATENBCKUX IOJIEBEIX M TaOOPaTOPHEIX OHONOTHYECKUX paboT.

IIK-1.1 TlpumMensieT B CBOEH NeATENLHOCTH aHAIATHYECKOE TabopaTopHOe 060pyIOBaHHTE;
CPEACTBA BEIYHCIUTENBHOM TEXHUKH, KOMMYHHKALIMY M CBA3H

Bei6epure onpenenenue 3ByKa.

OT10 MexaHu4eckue KoneGanus ¢ yactoroi ot 200" go 20000 I,

OTO 3NEKTPOMarHUTHEIE KoJiebanus ¢ 9acToTol oT 200 mo 200001 1.

OT10 MexaHnyeckue KoneGanus ¢ yactoroit ot 20k go 20000k 1.

OTO 3JIeKTpOMarHuTHEIE KoneOaHus ¢ gactoroii ot 20k mo 20000 .
OTo MexaHu4YecKue Kojae6anus ¢ 94acToToi Beime 200000,

Bribepute onpesenenne yasTpassyka.

OT0 MexaHHUYEeCKHe KoJlebaHus ¢ yacToToit Menbme 201,

OT0 3NMEKTPOMarHUTHEIE Koslebanus ¢ yactoToit ot 200 mo 200007 .

OT1o MexaHudeckue koeGanus ¢ yactoroit ot 20k go 20000k .

OTo 3NEKTPOMarHuTHBIE Kosiebanus ¢ 9acToToi oT 20k 11 1o 20000k L.
OT0 MexaHMYecKkue KoneGanus ¢ yactoToil Bemme 200001 .

Kaxoli 3aBHCHMOCTBIO CBSI3aHBI MEXIy COG0M IPOMKOCTD M HHTEHCUBHOCTD 3ByKa?

Jlorapugmuaeckoii

I[Ipsmo nponoprimoHaNLHOM

OKCIIOHEHIIHANBHOM

O6paTHO IpOMOpUHOHANIBHOI

IlokazarenpHO.
Or xakux PU3HYECKUX MApaMeTPOB 3aBHCHUT [IOPOT CIBIIMMOCTH?

OT 4acTOTHl ¥ HHTEHCHBHOCTH 3BYKOBBIX CHTHAJIOB.

ToJIbKO OT HHTEHCHBHOCTH 3BYKOBEIX CHTHAJIOB.

OT aMIUIATY 161 3BYKOBEIX CHI'HAJIOB.

OT aKyCTH4EeCKOro CeKTpa.

Toneko OT YaCTOTEI 3BYKOBAIX CHTHAJIOB.

.....-h.......b)....._l\)....:—!
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5. Kakoe usnyuenue nasssaior PEHTI€HOBCKUM U3JTyYeHHEM?

. PEHTreHOBCKMM M3JTyYeHHEM Ha3bIBAIOT DIEKTPOMATHHTHBIE BOJNHBI C JUTHHOM
BOJHEI 0T 80 1m0 10 MKM.

o PeHIrCHOBCKUM H3NydYeHHEM HA3BIBAIOT NMOTOK SJIEKTPOHOB, OGIANANOIMX
GobIION 3HEprueii;

o PeHTreHoBCKMM M3JTydeHHEM Ha3bIBAIOT JIEKTPOMATHHTHBIE BOJHEI C IUTHHOM
BonHE! 0T 80 10 1075HM.

° PeHTreHOBCKMM M3/TyYeHHEM Ha3BIBAIOT BOIHEI C JUIMHON BOJHE! oT 80 10 107
oM.

° PEHTICHOBCKUM H3ITydYeHHEM Ha3bIBAIOT IIOTOK JEKTPOHOR C SHEprueil ot 80
no 10-5Mb»B.

6. UK — criexTpockomnus. . .

. OCHOBaHa Ha NOTIOIEeHUH MoneKyTamu UK — uanyuenns;

o NpeAroaraeT HCCIeN0BaHUA MOJIEKYIAPHEIX KoJieGaHuii;

° mo3BoJiseT uccnenosarsh 02, N2, H2;

. HCIIOJIE3YET 3ICKTPOMArHUTHBIC U3TYYeHHsI BUAMMOIO AUAana3oHa.

7. PedpakroMeTpus OCHOBaHA. ..

° Ha H3MCPEHHUH YIJIa BPALICHHUS MO IAPU30BAHHOIO CBETA,

. Ha OIIpe/ieJICHHH [TOKA3aTeNs IPEIOMIICHHUS;

o Ha U3MEPECHUH OTKIIOHEHHS YaCTHIl B MACHUTHOM IIOJIE;

. Ha B3aUMOJIEHCTBHM A7€p aTOMOB C MATHHUTHELIM IIOJIEM.

8. Meton SIMP...

. HCIONIE3YIOT AU aHAIM3a BENIECTB, aTOMBI KOTOPHIX HMEIOT SApa ¢ HeYETHBIM
KOJIMYECTBOM IIPOTOHOB;

. OCHOBaH Ha B3aHMOJICHCTBHH AP ATOMOB C IIOCTOSHHEIM MarHUTHBIM MOJIEM;

. TIO3BOJISICT U3MEPSATH ONTHYECKYIO aKTHBHOCTD BELIECTB,;

. OCHOBaH Ha aHAIN3C CIIEKTPOB JIFOMHHECIICHIIMY BEIECTB B nporecce SIMP.

9. OI1P — cHeKTpOCKONH. ..

° MO3BOJIAET ONPEACIATE CTPYKTYPEI MOJIEKYJI M KOHIIEHTPAIMH BEILECTB, HMEIOIINX
HECMapeHHEIE JNeKTPOHEL,

. OCHOBaHA HA B3aUMOJACHCTBUY BHEIIHHX 3NIEKTPOHOB C IIEPEMEHHBIM MATHHTHBIM ITOTIEM,
. HCIIONb3YET MATHATHBIA PE30HAHC aTOMOB, IOMEINEHHEIX B IIOTOK PEHTTEHOBCKHX JTy4eit;
o OCHOBaHa Ha ABJICHHH PE30HAHCA SIEP ATOMOB.

10. JIromunectenIms. . .

. PasHOBHIHOCTE (ocopecieHInHM;

. UCHONB3YETCs NI aHaIn3a BELIECTB, CIOCOOHBIX CBETUTRLCH 0 AeiicTBHeM Y@ —
JIyUe;

o UCIIONE3YETCS AJIA OIPE/IENieH)s HHTCHCHBHOCTH ITOTJIOIEHHS M3/ TydeH s
aHATH3HPYEMBIM BEIIECTBOM;

. SIBJICHUE, TO3BOJIIFOIIES ONPENEIATh KOHIICHTPAIMIO BEIECTB, IOMEIEHHEIX B

BBICOKOYAaCTOTHOE MAarHUTHOE TIOJIE,
11. Ha yem ocHOBaHEI )OTOMETPHYECKHE METOIbI aHATH3A?

o + Ha M30MPATENbHOM MOTIIOIEHHH CBETA PACTBOPAaMH aHATH3HPYEMBIX COSINHEHHH,
o — Ha OTPaXCHHH CBETA PACTBOPaMH aHAIU3UPYEMBIX COEIMHCHHIN,

. — Ha CBCYCHHH, BHI3BAHHBIM IIEPEXOI0OM 3IEKTPOHA B BO30YK/IEHHOE COCTOSHUE,

. — Ha U3JIyYCHHH aTOMOB, COAEPXKAIINXCA B aHAIM3UPYEMOM o0pasIie.

12. Yem oTnHyaetcs ceKTpohOTOMETPHIECKHI METOX aHAIIM3a OT (OTOKOIIOPHMETPUYECKOTO
MeToza?
. — CHEKTPOYOTOMETPHIECKHIT aHATH3 HA MOTVIOMEHUH HOJHXPOMATHUCKOTO CBETa,
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o *+ CHeKTPOGOTOMETPUIECKHI aHATIH3 OCHOBAH Ha [OTJIOMEHHH MOHOXPOMATHYECKOTO
CBETa,

. — HUYEeM,

. — B CHEKTPOQOTOMETPHYECKOM aHANM3e 06X0AsTCs 6€3 HCIONB30BaHM CBETODHIBTPA
HJIM MOHOXpOMAaTOpa.

13, YTo Takoe CIEKTPEI NOTJIOMICHHS?

. + 9T0 rpaduyeckoe H306paxkeHHE MOrIOIAEMO CBETOBOH SHEPTHH II0 IJTHHAM BOJIH,
e — 3TO rpaduyecKkoe H306paKeHHe pacipee/eHus H3TydaeMoll CBETOBO} SHEPriy 1o
JUHAM BOITH,

° — 9T0 rpaduveckoe u300paXkeHHe pacupeneeHUs KOHIEHTPAIHH ONPEAEISIEMOro
BEIIECTBA 110 ITTHHAM BOJIH,

° — 9T0 rpaguuecKoe u300paxeHne pacupeeneHus TONMHHE CBETONOTIIONEIONIETO

pacTBOpa IO AJIUHAM BOJIH.

14. Tenom Maccoit 20 xr B Teyenue 3 yacoB GbUia mornomena 3ueprus 1 Jx. Onpenennte
MOIITHOCTS IIOTTIOIEHHOM 0361 H3Ty4YEHHS.

4.6:10-6 Br/xr

46 -10-5 Br/xr

80 -10-2 Br/kr

90 -10-3 Bt/ xr

102 -10-2 Br/kr
5. Yto Ha3BIBAaETCA ONTHIECKUM IyTeM?

IIponsBenieHre Nr€OMETPHYECKOTO IIYTH Ha MOKA3aTe b IPEIOMICHHS CPE/IbL.

PazHocTh MCXKIY ICOMETPHUYECKMM INyTeM H IPOH3BEICHUEM €ro Ha MOOKa3aTelb
HPEITOMIICHH:.

¢ ¢ — @& o & o o

o Paccrosmne, KOTOPO€ NIPOXOJUT JIYY B CpeJc.
L4 OTtHomeHne FEOMCTPHUYCCKOT'O ITYyTH H ITOKA3aTENA IIPEIOMIIEHHS] CPEMLL.
® CYMMa TCOMCTPHYICCKOr0 IIYTHA U €I'0 IIPOU3BEJICHHS €r0 Ha II0KA3ATElhb IIpENOMIICHHA.

16 Kakue u3 nepeuncieHHBIX HEAOCTATKOB OTHOCATCS K OIITHYECKO} CHCTeMe riasa?
. JansHO30pKOCTE

o Coepryeckas abeppaius, JaibHO30PKOCTE, 6IH30PYKOCTb.

o ActarMarusm, o0yCITOBICHHEIH HEJOCTATKOM ONTHYECKOH CHCTEMSBI, JATbHO30PKOCTS,
OIHM30PYKOCTE.

o bnusopykocts, auctopcus.

. Coepuueckas aGeppanust, GIM30pyKOCTh, AUCTOPCHSL.

17. Kakue 13 nepednciIeHHbIX IOrPEIHOCTE R OTHOCATCS K OLTHIECKAM CHCTEMAM?

° Bi30pyKOCTh, aCTUrMaTH3M KOCHIX ITyYKOB, JUCTOPCHS, XpOMaTHYECKas abepparrys.

° HansHO30pKOCTE, aCTMIMATH3M, OGYCIIOBICHHBI acCHMMETpHEH ONTHYECKOH CHCTEMEL
cepuyeckas abeppalus, aCTHIMaTH3M KOCHIX IIY4KOB, JUCTOPCHS, XpOMaTHIecKas aGeppariis.
. AcTHrMaTusM, OOYCNOBNEHHBIH aCHMMETPHEH ONTHYECKOM CHCTEMEI, cdepuueckas
abeppalusi, aCTUTMATH3M KOCBIX ITy4KOB, AMCTOPCHS, XPOMaTUIeCKas abeppartis.

. Hucropens, acTArMaTH3M KOCBIX IIy4KOB, XpoMaTH4ecKas abeppalms.

. JTUCTOPCHS, ACTHIMATH3M KOCEIX IYYKOB, XpOMaTHYECKas abeppanus, JaTbHO30PKOCTb.

18. Kakoe yBenudenne naeT Jyma, e€cid paccTOSHAE HAHIydIIero 3peHus 27 cM. ®okycHoe
paccrogHue 3 cM?

. JlaHHBIX HEAOCTATOYHO JUIS pacyeTa
. 81

J 9

o) 5

. 2.9
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19. Ompenenute ¢oKycHOe pacCTOSHHE JIyIBL, AAIOWell WMIECTHKPATHOE YBEMHYECHHE NPH
PacCTOSIHMK HaWIydIiero speHus 42 cm.

° 0.14 cMm

. 232 cMm

. 7 cm

° 0.7 cm

E. 14cMm

20. B yem u3MepseTcs ONTHYECKAs CHJIA JTMH3EI?
° Juontpuu

. HeroTonH

. Jixoynu

o Kannenst

20.  C xakoif pusHIECKON XapaKTEPHCTUKOMN CBA3aHO pa3iIMdHe B IBeTe?

C IJIMHOM BOJIHEL,

C HHTEHCHBHOCTBIO CBETA,

C MOKAa3aTeJIEM IIPEIOMIICHUS CPEIBI;
€ 4acTOTOH.+

21. Ot 4ero He 3aBHCHT IIOKA3aTe b IPEIOMIICHHS BELIECTRA?
OT CBOWCTBA BEICCTRA;+

OT JIJIMHEI BOJIHEI,

OT YaCTOTHI,

OT yIJIa IPEIOMIIEHHS,

OT CKOPOCTH CBETA.

23. B xakuxX eIMHHIAX U3MEPIETCA IKCIIO3HAITHOHHAs 10327
A.Pan, K, P.

B. 3B, bap.

C. Kn/kr, P.

D. Pan, bap, 3s.

E. Pan, JIx/kr.

24. Beibepurte onpeneneHne MOIQHOCTH ITOTTIOIEHHO} JO35L.

A. OTHOMmIEHHE NpUpaIeHus SKBUBaICHTHOM 1036l (AH) X uuTepBany BpeMerH (dt).

B. OtHomenue npupamenus noriomenHo# 10361 (dD) k uaTeppany Bpement (dt).

C. Oto npoussenenue no3n1 (dD) Ha koadduimenT kauectsa (k).

D. Oro npou3ssenenne norromenHoi 1036l (AD) Ha eAUHMIY TOMATH OBIYYaEMOT0 BEIECTRA.
E. Ornomenne suepruu (E) k Macce 0611y4eHHOro BEIECTBA.

25. BeiGepuTe NIpaBUNBHOE ONpPEAEICHAE OTKPHITON TEPMOAMHAMUIECKOH CHCTEMBL

A. Otxpsrroit TIIC Ha3wiBaeTcst CHCTEMa, HE HMEIOMas 060I0UKH.

B. Orxperroit TJIC HaspBaeTcs cHcTeMa, KOTOpas OOMEHHBAETCA C OKpyXKaromeid cpemoit
BEIECTBOM.

C. Orxperroit TIAC BasweBaeTcs cucTeMa, KoTopas OOMEHHMBaeTcs C OKpYXalolleH cpeoit
SHEpruei.

D. Orkpoiroii TJIC HaspBaercss cHcTeMa, KoTopas OOMEHHBAETCA C OKpyXaromeil cpenoit
BEIECTBOM U DHEPTHEH.

26. Kaxue TepMoAMHAMHUECKHE ITapaMeTPHI ONHCHIBAIOT TEPMOAUHAMHIECKYIO CHCTEMY?
A. JlaBnieHue, TeMieparypa, 00seM, Macca.

B. Temmnepatypa, rpaHeHT KOHIEHTPAIIUK, MAcCa, TPAJKEHT JaBICHHUS.

C. Temneparypa, rpaJueHT KOHIIEHTPAIHH, Macca, TPaMEHT JaBlcHHs, 00beM.
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D. Macca, rpaguesT o6beMa, 1aBIIcHHE.

E. Macca, rpaauent o6seMa, TEMIIEpPaTypa, SHTPOIH.

27. Kakue Be/IMYMHBI Ha35IBAIOTCS SKCTEHCHBHEIMMU?

A.3HaveHne KOTOPHIX 32BHCHT OT KOIMYECTBA BEIECTRA 1 pa3Mepa CUCTEMEL

B.3nauenne KOTOPEIX 3aBHCHT OT BEJIMUMHBI JABICHHS H KOHLIEHTPAIIHH,

C.3HayeHue KOTOPBIX He 3aBHCHT OT KOJIMYECTRA BEIICCTRA.

D.3naueHue KOTOPEIX 3aBHCHT OT TEMIIEPATYPHI.

E.3na4enne KOTOPHIX HEe 3aBUCHT OT BEJIMYHHBI TABICHMS 1 KOHIIEHTpAIIHH.

28. Kakue BeTMUMHBI HA3HIBAIOTCS HHTEHCHBHEIMU?

A.3Ha4eHre KOTOPBIX 3aBHCHT OT TEMIIEPATYDHI U pasMepa CHCTEMBI.

B.3HaueHne KOTOPEIX HE 3aBHCHT OT KOJMYECTBA BEECTRA 1 pa3Mepa CHCTEMEL.

C.3Havenre KOTOPHIX 3aBUCHT OT PasMepa CHCTEMEL

D.3Havenne KOTOPEIX 3aBUCHT OT KOJIHYECTBA BEINECTRA.

E.3HadyeHne KOTOPBIX He 3aBUCHT OT KONHYECTBA TEMIIEPATYpPhI

¥ pa3Mepa CHCTEMEI.

29. Yrto Ha3kIBaeTCH 0OPATHMBIM TEPMOTHHAMMYECKHM nponeccoM?

A.Ilpouecc, mpu KOTOPOM CHCTEMa MOXKET BEPHYTHCS B HCXOHOE COCTOSHIEE.

B.IIponece, mpyu KOTOPOM IJis BO3BpATa CHCTEMBI B MCXOMHOE COCTOSHHE TPeOYIOTCS 3aTpaThl
SHEPTHH.

C.IIponece, mpu KOTOPOM /ISt BO3BPATA CHCTEMBI B HCXOIHOE COCTOSHHE He IIPOMCXOINT 3aTpaT
SHEPTHH,

D.IIpouecce, npu KOTOpOM CHCTeMA Beeria BO3BPAAETCS B HCXOMHOE COCTOSHHUE.

30. Kaxo#t ¢pusmaeckuii cmbicn xooddunmenta nuddysun?

A. Koapduruent nuddysun - Qusudeckas BeMUNHA, THCIEHHO paBHad KOJMYECTBY BEINECTBA,
RuGYHIUPYIOMEro B ¢AMHUILY BpEMEHH depe3 MeMOpaHy €IHHUYHOMN TOIUHBL

B. Kosbpunumenr mubdysum - ¢ushueckas semmumna paBHasd M3MCHEHHUIO Pa3HOCTH
KOHIICHTPAIlWH BEIECTBA B EAMHUILY BPEMEHH.

C. Koapdumuent nuddysum - pusnueckas BeTUUMHA THCIEHHO paBHasi KOJIMYECTBY BEINECTBA,
nuGQYHAMpYIOEr0 B ENMHMIY BpeMEHH wdepes CIHHMIly IUIOINANW IIPH TrpajueHTe
KOHICHTPALUH PaBHOM €IUHHUIIE.

D. Koabdumment muddysun Gespasmepnas pemuumna, KOTOpas y4YUTBIBAa€T CBOMCTBA camoii
MeMOpaHbl B TG OYHIMPYOMEro BeNnecTsa.

E. Kosbpdunmenr muddysunm - o¢usmueckas penuumna paBHas M3MEHEHHMIO pa3sHOCTH
KOHIIEHTPAlMH BEIIECTBA B €AMHHILY BPEMEHH Yepe3 CAUHUITY ILIOIIAMH.

31. BeiGepure napameTphl, KOTOPBIE BXOAAT GOPMYITY IMyazeiins.

A. I'panment ckopocTd, UIKHA cocya, KO3 HIHEHT BI3KOCTH.

B. Paguyc cocyna, [umHa cocyna, pasHOCTh AaBleHwuil, ko3 punuenT Ba3kocTH.

C. Pammyc cocyma, mmuHAa cocyma, IUIOUIEmb B3aUMOJCHCTBYIOIMX CHOEB, KO3(D(MHUIHEHT
BA3KOCTH.

D. [limua cocyna, niomans B3anMoeCTBYIOIIHX CII0EB, KO3 PHUIIUCHT BA3KOCTH.

E. PasHOCTE J1aBNeHuit, IOTHOCTE KPOBH, JUIMHA cocyna, Ko3(pPUIHUEHT BA3KOCTH.

32. Bribepute mapaMeTpEL, OT KOTOPBIX 3aBHCHT XapaKTep TEYeHHs KUIKOCTH 110 cocyIaMm.

A. II1OTHOCTE XHJIKOCTH, JWHAMHYECKAS BA3KOCTH, CKOPOCTH TEUEHHS XHMIKOCTH, pPamuyc
cocyna.

B. ILIOTHOCTE JXUIKOCTH, AIMHA COCYA, CKOPOCT TEYCHHS JKAIKOCTH, panuyc cocyna.

C. I'papuenT naBnenns, JUIMHA COCYA, CKOPOCTh TEYEHHS KHUAKOCTH, pamuyc cocyna.

D. l'unpasnudyeckoe CONpPOTHBIEHHE, JTHHA COCYIa, CKOPOCTE TEUEHUS XKHUIKOCTH, paJuyc
cocyna.

E. IlnoTHOCTE XHIKOCTH, JUIMHA COCY/Ia, PA3HOCTH JABIEHHH, pagnyc cocyaa.

33. Yro onpenensercs unciom PeiiHonbaca MpH ABIKEHAN BA3KOM KUIKOCTH II0 TpyOe?

A. CKOpOCTh TE€UEHHUS KUIAKOCTH.

B. XapaxTep TeueHus KHIKOCTH.
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C. BenvvuHa OTHOIIEHHS KUHEMATHYECKOH BI3KOCTH K THHAMHYECKOGE.
D. I'mnipasnudeckoe coOnpoTUBIEHNE TPYGHL.

E. O6beM mpoTekaromeii »umaKocTH.

34. [loveMy KpOBB SIBISETCS HEHBIOTOHOBCKOM JKH/IKOCTHIO?

A. 310 06yCcNOBICHO HAIMYKMEM B Hell (JOPMEHHEBIX SJIEMEHTOB.

B. 310 ofycnosneno Tem, 9ro A1A XpoBH uMcno PeifHONBACA NpHHMMaeT KPUTHUYECKOE
3HaUYCHHE.

C. 370 o6ycnosneno 6ompiuM Ko3bGUIMEHTOM BA3KOCTH KPOBH.
D. 910 00ycnoBneno ManeHEKHM KO3 QUIMERTOM BA3KOCTH KPOBH.

IMepeuenn BOIIPOCOB K 3K3aAMEHY

®opMHpyeMble KOMIIETEHIHM:

OIIK-2 Crioco6HOCTh MCTIONB30BaTh SKOJOTHYECKYIO IPaAMOTHOCTh ¥ Ga3oBEIC 3HAHKAS B
00macT HU3NKM, XMMHH, HAyK O 3eMiIe U GHOJIOTHHU B XKU3HEHHBIX CATYALHIX; IIPOTHO3HPOBATH
IOCNIENCTBUSA CBOSH MPOQEeCCHOHANEHON NeATENIBHOCTH, HECTH OTBETCTBEHHOCTH 334 CBOM
peleHus

OIIK-2.1. mpHMeHSET IPUHIAIEI CTPYKTYPHO-(PyHKIHOHAIBHOMI OpraHu3alyy I
H3y4eHHs OMOJOrHYECKHX 0OBEKTOB H OLIEHKH COCTOSHHS JKHBBIX CHCTEM

KunemaTnka MaTepuanbHOU TOUKH. Y paBHEHHE ABMKEHUS.

JuHaMuKa MaTepHanbHOM Touky. 3akons! HeloToHA.

HuHamyxa NoCTymaTenbHOTO U BPAllATENLHOTO IBHKEHUS TBEPIOTO Tela.

3aKOHBI COXpaHEHHS B MEXAHHUKE.

OcoGeHHOCTH CTPOEHHS TBEPIBIX TeJl, HX MEXaHHUYeCKHe CRoHCTRa. 3akon ['yka.
Honsatne wpeanpHOM HeC)KHMMaeMOM JKHAKOCTH. YDaBHEHHE HEPA3PHIBHOCTH CTPYH H
ypaBHeHHe Beprymnmu.

DR D=

7. Cmaynsanue. Kpaesoit yron. Hekpusienue ¢cBO60HOMN ITOBEPXHOCTH KHIAKOCTH npu
CMaYHBaHHH.

8. Ionarue Bsaskoit xuarocty. [uApoqMHaMAKa BA3KOHM XUAKOCTH. 3akoH HeroToHa.

9. Kos¢duunenT BA3KOCTH, METOABI €T0 ONpEIeCHHS.

10.  3axon I'arena-Ilyaseiind, ero mpuIoKeHHs.

OIIK-2.2. ncnone3yet hH3UOIOTHYECKHE, IATONOTHYECKHE, GHOXUMUYECKHE,

6uohHU3NIeCKHe METOBI aHAM3A JIS MOHHUTOPHHTA M KOPPEKLIHH Cpeibl OGUTAHHS HKUBBIX
00LEKTOR

11.  3Byk Kak ¢pu3nyeckoe sBIEHHE, XapaKTEPHUCTHKA 3BYKA.

12.  Tlomarue upeansHOro rasa. ['a3oBbic 3aKOHBI ypaBHCHHE Menpeneesa-Knaneitpona.
13. OcHoBHOE ypaBHEHHE MOJECKYISPHO-KHHETHIECKOH TEOPHH.

14. TepmopwHamMIYecKue MapaMeTphl U IPOLECCHL. [1epBbIif 3aKOH TePMOAHHAMUK.
15.  Bropoii 3aK0H TepMOOMHAMUKH, (POPMYIHPOBKA H 3AIIACH.

16.  Iuxmrgeckue nporeccrl. [uxn Kapro.

17. TlonaTtue 06 SHTPOIHM K TEPMOAMHAMUYECKOH BEPOITHOCTH.

18.  PeannHsble rassl: ypaBHEHHE COCTOSHHUS.

19.  JlononuuTensHOE NaBICHUE IO HCKPUBJIEHHON CBOGOHOMN TIOBEPXHOCTHIO KHIKOCTH.
®opmymna Jlamnaca.

20. ITpoBomuMocTs MeTamnoB. 3akon OMa.

OIIK-6. CriocobeH HCIIONIb30BaTE B MPOGECCHOHATLHOM NeATEIPHOCTH OCHOBHEIE 3aKOHBI
(u3uky, XuMuK, HayK 0 3eMile ¥ GHOIOrHH, IPAMEHATH METOIBI MATEMATHUECKOTO AHAIN3A 1
MOJETTMPOBAHHS, TECOPETUIECKHUX M IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM, IPHOOpETaTh HOBHIE
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MaTeMaTHYECKHE H €CTECTBEHHOHAYYHEIE 3HaHMS, HCIIONB3Ys COBPEMEHHEIE 00pa30oBaTelbHbIE H
HHGOPMAITHOHHEIE TEXHOJIOTHH:

OIIK-6.1. Mcnione3yer B mpotecCHOHATBHON AEATENLHOCTH OCHOBHEIE 3aKOHEI (PH3HKH,
XMMHH, HayK 0 3emiie 1 OHOJIOTHH

21.  IlpuMeHeHHE 3IEKTPUUIECKOTO TOKA B JICUEOHEIX TETISX.

22.  MarnuTtHOe none. XapakTepuCTHKH MarHATHOTO IIOJIA.

23.  3axon Ammepa. BexkTop MarHuTHO¥M MHAYKUMH. Equnuis m3mepenns. MarauTHoe mnoie
B BEILIECTBE U B BAKYyMe.

24.  BnusHHE IOCTOSHHOTO MarHUTHOTO IOJIS HA JKMBLIE OPTaHM3MBL

25.  Cuna Jlopenma.

26.  SlBnenwe SNEKTPOMAarHMTHOM HHAyKuwH. OCHOBHOM 3aKOH  3NEKTPOMATHHTHOI
uHayKimH. [Ipasmito Jlerna. Onpenenenue eAuHMAI] U3MEPEHMSI MATHUTHOTO IIOTOKA.

27.  Yro Takoe 3neKTPOMAarHHTHas BONHA? YPaBHEHHE IIOCKOH 31EKTPOMArHHTHOH BOJHEL
Kak mpoucxonsr xkonebanus Bekropos E u B B onekrpomarnutHo#t BomHe? Kakoso
COOTHOUICHHE MEXKIY HUMH? CKOpPOCTH 3JIEKTPOMArHUTHOM BOJIHEI B BEIIECTBE.

28.  Mucmepcus cBeta. HopmanbHas U aHOMANbHAS AUCTIEPCHS.

29.  Ilornomenue 3JMEKTPOMArHMTHOrO H3JIy4eHHs BEeINECTBOM. 3akoH Byrepa-JlamGepra
Bapa.

30.  Ssnenme mETephEpeHIUH. Y CIOBHS BOSHUKHOBEHHS HHTEP(EPEHIMOHHOM KA THHEL

31.  Judpaxmusa ceerosrix BomH. Ilpuauun [olirenca-®penens. Yro Takoe nya? Yto Takoe
BOJIHOBO#t poHT?

32.  JludpaxiMoHHas pelNeTKa, ee YCTPOMCTBO M IapaMeTphl. MeXaHH3M BO3HHKHOBCHHSA
TIaBHEIX ¥ OOOYHBIX MAKCUMYMOB H MHHHMYMOB,

33, TennoBoe wu3nydenwe. XapakTepuCTHKH AJs €r0 OMHCAHHSA. 3aKOHBl TEILIOBOTO
H3ITy4eHHS.

OIIK-6.2. [IpuMeHsAeT METOABI MATEMATHYESCKOTO aHANM3a H MOJIEITHPOBAHHS,
TEOPETHYECKNX M SKCIIEPUMEHTAIBHBIX HCCIICI0BAHMIA

34.  WugpaxpacHoe H3IydYeHHe, ero nornomenue. YeM o6YCIOBIEH €ro TepaNneBTHUECKHI
spdext? Yro Takoe Tepmorpadus?

35.  Vaerpadmoneroroe wmzmydeHHe. HasoBure 30HBI ynbTpaHONETOBOrO H3IyYEHHS B
3aBHCHMOCTH OT HX OHOJIOTHYECKOro AeiicTRHS.

36.  Uro Taxoe doroaddexr? 3akous: porospdexra Cronerora. Ypasnenue dporosddexra,
NOJIy4YeHHOE DHHINTEHHOM

OIIK-6.3. cioco6en npuo6GperaTh HOBEIE MATEMATHYECKHE H €CTECTBEHHOHAYYHEIC
3HAHUS, UCIIOIb3Ys COBPEMEHHBIE 00pa3oBaTeNbHbIC 1 HH()OPMAIIHOHHEIE TEXHOIOTHH

37.  Pentrenosckoe m3nydeHne (omnpenenenne). CHoco6 MNOMYYEHHS PEHTTEHOBCKOTO
U3JTy4eHHUS.

38.  KsanutoBsle nocryars bopa.

39.  Anepnas Moxens cTpoeHus aroma. CoCTas spa aToMa.

40.  PamuoakTHBHOCTB. BHIBI paHOaKTHBHBIX U3Iy4CHUI. 3aKOH PaTHOAKTHBHOTO pacHa/a.

DopmupyeMble KOMIIETEHIIHN:

IIK-1 Crioco6HOCTH 3KCIITyaTHPOBATh COBPEMEHHYIO allliaparypy u 060pyAoBaHHE JIs
BBIIOJIHEHUS HAYYHO-HCCIIENA0BATENLCKAX IIOJEBBIX M JIAGOPATOPHBIX GHONOTHYECKHX paboT».

[1IK-1.1 IIpameHseT B cBOel NEATENBHOCTH aHATHTHYECKOE J1abopaTopHOe 060pyI0BaHNE;
Cpe/CTBA BEYUCIUTENEHOM TEXHUKH, KOMMYHHKAIIHH M CBA3H;
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B 4eM 3akimouaeTcs mepBEIi 3aKOH TOTTIOMIEHHS (3axon Byrepa-Jlam6epra)?
CgopMyTHpoBaTh 3aKOH IOTOMIEHHS (3aKOH Bepa).

3anmcaTs H 06BACHHTS 060OIEHHEIH 3aK0H Byrepa-Jlambepra-Bepa.

Or wero 3aBHCHT W Kakoif (U3MUECKHMH CMBICT HMeeT HATYpPaJIbHBI TOKa3aTelh
MOTJIOIEHHS o7

OT KaKkuX BEIHYHH 3aBHCHT MOHOXPOMATHYECKHX TOKA3aTeNb OcHateHms’

HTo Ha3EIBACTCs, ONTHYECKOH ILIOTHOCTHIO pactBopa?

Kak BEIGpaTh CBETOGHUIBTD 4711 MpOBEICHNA HEOBXOMUMOTO aHATH32?

Kak BEIGpaTh pasMep KIOBETHI 11 IPOBSICHHS HEOOXO/IMMOrO AHATH3a?

Kax onpenennTs KOHIEHTpalKHK BelECTBA B pacTBOpe?

10. YTo nexuT B 0CHOBE pedpaKTOMETPHIECKOro METO1a

11. Yro ompenensioT Ha pedpaxromeTpe

12. Tlonspuzanus ceera

13. IIpuMeHeHHE NONAPH3ATOPOB B TEXHHKE

14. OcoGeHHOCTb KPHCTAILIOB TYpPMAIHHA I IIOJIIPH3alMH CBETA

15. 3akoH oTpaxenms cBeta

16. Marematuueckas GopMyna 3akoHa npeTOMIEHHS

17. YTo Ha3BIBACTCS OTHOCHTENLHBIM/AGCOMOTHEIM IOKa3aTeNeM MpeIOMIICHUSA?

18. Kakas XapaKTepuCTHKa CBETOBOMN BOJHBI He H3MEHHTCS IIpH MEPEXOAE U3 ONHOM CpEelbl B
ApPYyTYIO

19. SBnenue nomHoro BHyTpEeHHErO OTpaXXeHUs

20. IlpemensHEIA yroi HOMHOTO BHYTPEHHETO OTpaXKeHHU s

21. W3 4ero cOCTOMT ONTHYECKAs CUCTEMA pedpakromeTpa

22. Ilpuauun peictBus pedpakToMerpa

23. Yto TaKoe BOJNOKOHHAS ONTHKA?

24. Jlucnepcus cBeta

25. BiusHue AMCHIEpCHH CBeTa Ha BEJINYUHY NIPENEIBHOIO yIJia MpelOMIICHUS

26. Ilpunumn feitcTeus pedpakTomerpa AGGe

27. OOGBACHHUTH 3aBUCHMOCTD BEJIMYHHEI NIPEICTBHOTO YIJIA OT JJIMHEL BOJHEL.

28. Kak ¢opmupyercs mu3obpaxenue B (okanbHOH NIOCKOCTH 3pUTENBHOH TPYGHL IpH
OCBEHLICHUH OENIBIM CBETOM?

29. Tlouemy B pedpakTomeTpe Henb3s BeCTH H3MEPEHUS TIpeAeNIbHOro yria 6Ge3 3puTenbHOM
Tpy6E1? Kakosa ee pons?

30. OnTuyeckas miMHA MyTH

31. OGpaTHas CBs3b, Kak OHA OCYINECTBISETCS B nasepax. Ponb omrmyeckoro peszonaropa B
nazepax.

32. Hcnonp3oBaHve B TeIMi-HEOHOBOM Jasepe CMECH JBYX ra3oB - relud M HeoHa. Pob
KaXJI0TO U3 HHX.

33. IlepeduciuTe JeThIpe KNacca a3epHON ONACHOCTH.

34. Kakwue comyrcrsyromue hakTopl JIa3epPHOT0 M3JIyYeHUs BbI 3HaeTe?

35. JludpakumonHas pemerka, ee YCTPOHCTBO M HapameTphl. MeXaHM3M BO3HHKHOBEHMS
TJIaBHBIX H IIO0O0YHEIX MAKCHMYMOB M MUHHEMYMOB.

36. Tennosoe n3iyderve. XapaKTEepUCTHKH JUTSl €0 OMHCAHAS. 3AKOHEL TEIUIOBOTO U3JIyYCHHSI.
37. WudpaxpacHoe wusmydeHHe, ero moryomenme. Uem 00yCIIOBJIEH €ro TepaneBTHYECKHit
a¢dexr? Uro Takoe TepMorpadus?

38. Vibrpaduonerosoe wminydyenme. HaszoBHTE 30HEI yIbTpadHONIETOBOTO H3NydEeHUS B
3aBHCHMOCTH OT MX OHOJIOTHYECKOro NeiiCTBUS.

39. Yrto nmoHMMaroT nox JUcnepcHeii cpera?

PN

\0 %0 N o\ L

IIK-1.2. IIpoBomuT aGopaTopHEIe HCCEAOBAHNS, 3aMEphl, aHATU3EI OTOOPaHHBIX MPHPOIHBIX
o0pasioB; paboTaTh Ha AHAIUTHIECKOM nabopaTOpHOM 00ODPYIOBAaHHM; HCIIONB30BATH
aBTOMATH3HPOBAHHBIC CHCTEMBI KOHTPOJIS 3KOMIOTHYECKOTO COCTOSHHUS TEPPHTOPHIA.
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40. Yro Takoe CIEKTp M3IyYEHH?

41. Kaxkoii cIeKTp Ha3BIBaeTCs HENPEPHIBHEIM MM CILIOIIHEIM?

42. W3nydenue KaKMX Tell JaeT MOJIOCATHIE CHEKTPEI

43. Kaxue Tena IpH M3IIy4eHHH JAlOT IMHEHYATEIN CHEKTP, UTO OH K3 cebs NpeacTasiaieT?

44. W3 xakuX COCTaBHBIX YacTeil COCTOMT CIIEKTPOCKOI H KAKOBO X HA3HAUeHHE?
45. Yro TaKkoe CHEKTp MOrIIOMEHHs?

46. Kax mporpaynpoBaTh COEKTPOCKOIL?

47. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. ®opmyna Fansmepa

48. Uro Takoe porosdhdext? 3axonnr dorospdexra Cronerosa. Vpasnenme poTosddexra,
MOJIyYEHHOE DIHINTEHHOM

49. PentrenoBckoe m3mydenuwe (ompenenenue). Crnoco6 IIONyYeHHS —PEHTTEHOBCKOIO
H3Iy4YCHHUS.

50. PammoakTuBHOCTH. BHIEI pajiiOaKTHBHEIX H3JIy4eHAH.

51. Ho3umeTpus

52. 3aKoH pagMOaKTUBHOIO Paclaa.

53. Omnsrrsl Pesepdbopaa mo paccesnmo 9 - actuu.

54. Iloctynatel Bopa

55. CheKTpel HCIIYCKAHUSA, HX BHIBL.

56. EnuHUIEI aKTHBHOCTH PagHOHYKIHAOB

57. CrtpoeHne aroma

58. mcnone3oBaHME pasNUYHLIX BHAOB H3JIyYEeHHHT B MENHIMHE, TEXHHKE H CeJIbCKOM
XO3HCTBE.

59. OCHOBEI MEHKPOO3UMETPHH HOHH3UPYIOIIMX H3TyICHHH.
60. Ctpoenue aToMHOrO spa

METOJUYECKHUE MATEPUAJIBI, OIIPEJEJISIOIIUE ITPOLEXYPHI
OLIEHMBAHWS 3HAHUI, YMEHHUI U HABLIKOB
M OIIBITA AESTEJBHOCTH, XAPAKTEPH3YIOUINX DTAITBI
®OPMUPOBAHUS KOMIIETEHIAN

KDI/ITCDI/II/I OLICHUBAHHUM 3HAHUH O6V‘JaIOI.ZJ,I/IXC}I IIpHA TPOBCIACHAHN KOJUIOKBHYMA.

o OtMeTka «OTJIHYHO» - OOYJAIONIMHCA YETKO BHIPAXKAET CBOK TOUKY 3PEHHS IO
paccMaTpUBacMBIM BOIIPOCAM, IPUBOAS COOTBETCTBYIOIINE IPHMEDHL.

. OT1MmeTKa «X0pomO» - OGYHAIOIIHICA AOMYCKAET OTAENbLHEIE IOTPEINHOCTH B OTBETE

. OTMeTKa «yI0BJIETBOPHTEILHO» - 00YJaIOIMiics 06HAPYKHUBAET MPOGENEl B 3HAHAAX
OCHOBHOTO Y4€0HOTO H HOPMAaTUBHOTO MaTepHaa.

. OTMeTKa «HEYAOBJIETBOPHTENLHO» - O0YUAIOIMiicad OOHAPYXMBAET CYIECTBEHHEIC

npoGebl B 3HAHMAX OCHOBHBIX [OJOXEHWH [UCHMIUIAHEL, HEYMEHHE C ITOMOIIBIO
IPENoAaBAaTe] s NOIYyYUTh NPaBUIbHOE PENICHHE KOHKPETHOM NMPaKTHYECKOH 3a0a9H.
Kpurepuy olieHMBaHHS 3HAHUM 0GYYAIONIMXCS [IPH IIPOBE/ICHUH TECTUDOBAHMS:
Pesynprar TecTMpoBaHHA OLCHMBAacTCA IO NPOLEHTHOM IIKane oONeHKH. Kaxmomy
o0y4aromeMycs npeIaracTcs KOMILIEKT TECTOBBIX 3aJaHuil u3 25 BOIPOCOB:

° OTMeTKa «OTIMYHO» — 25-22 MPAaBUIBHBIX OTBETOB.

. OTmeTka «xopomo» — 21-18 NpaBHIBHAEIX OTBETOB.

. OTmeTKa «YAOBJIETBOPHTEIBbHO» — 17-13 NpaBUIBEHEIX OTBETOB.
[ ]

OTMeTKa «HEYI0BJIETBOPUTEIBHO» — MeHee 13 IpaBHIILHBIX OTBETOB

Kputepun 3HaHuH IPH NPOBE/ICHHH 3aY€Ta:
. Ouenka «3a9TeH0» JI0OJDKHA COOTBETCTBOBATH NIapaMeTpaM J00G0H U3 MONOMKUTENBHBIX
OLIEHOK («OTJIMYHOY, KXOPOIIOY, «YAOBIECTBOPHUTEILHON).
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o Ouenxa «He 3auTemo» jomxua COOTBETCTBOBAThL  MapaMmerpaM  OLEHKH
«HEYTOBJIETBOPUTEIILHOY.
. OTMeTKa «OTIMYHO» — BHIMOTHEHE! Bee BUIBI y4eOHOM paGoTEI, mpenycMOTpeHHBIE
yueOHbM miaHoM. O6ygaromuiics ACMOHCTPHPYET COOTBETCTBHE 3HAHWI, YMEHWH, HABBIKOR
NPHUBCICHHBIM B TabJHMIax MoKa3aTelsM, ONepHpyeT NIPHOGCPETEHHBIMY 3HAHUAMH, YMEHUIMH,
HaBBIKAMH, NPHMCHAET VX B CHTYalMAX MOBBILICHHOH CIIOXHOCTHL ITpu 3TOM MOryTr 6HITH
AOIYIIEHB! HETOYHOCTH, 3aTPyAHEHUS NPH AHAMHTHYCCKHX OIlepaluaX, MepeHoce 3HAHHH U
YMEHUH Ha HOBEIE, HECTAHAPTHEIE CHTYALIHH.
. OTMeTKa «X0pomIO» — BEIIONHEHE! BCe BUIbI y4eOHOH paGoThl, MpeaycMOTpEeHHBIE
yueOupm mnasom. O6ydaroumiics ACMOHCTPHPYET COOTBETCTBHE 3HAHWM, YMECHH, HABEIKOB
TIPUBENICHHBIM B TabNMI@AX MOKA3aTelsIM, OHEpPHPYET IPHOOPETCHHBIMH 3HAHUAMH, YMEHHAMH,
HaBBIKAMH, NPHMCHAET MX B CTaHAAPTHBIX CHTyamusx. IIpu sTom MOTyT GBITH HONYINEHEI
HE3HAYMTENBHEIE OMMOKH, HETOYHOCTH, 3aTPyNHEHHS NpH AHATHTHYECKHX OlEpaIiusX,
TICPEHOCE 3HAHUK M YMEHHUI Ha HOBBIE, HECTAHTAPTHEIE CUTYAaIIHH.
. OrTMeTKa «yIOBJIETBOPHTEILHO» — HE BBIIONHEH OIMH Wiad Oojee BHAOB yueOHOI
paboTEL, TPeNyCMOTPEHHBIX YYeOHBIM ILIAHOM. O6y4arornuiics ACMOHCTPHPYET HENONHOE
COOTBETCTBUC 3HAHHMHM, YMEHWH, HaBHIKOB IIPHBEAEHHBIM B TablHIaX IIOKa3aTelIM,
AOMYCKAIOTCS 3HAYMTENBHBIE OIMMOKH, HPOSBISLETCS YACTHIHOE OTCYTCTBHE 3HaHHi, YMEHHIA,
HABRIKOB MO psfly MOKasaTesel, 00yJarOmMiics HCIBITHBAET 3HAYHTEILHEIE 3aTPYJHEHUS TPH
ONICPHPOBAHIH 3HAHHMAMHU U YMEHUAMH IIPH X TIEPEHOCE HA HORBIE CHTYaIliH. —
o OTmeTka «HeyNOBJAETBOPHTENLHO» — He BLIIOIHEHEL BHUABI y4eOHON paboTsL,
IIpEAyCMOTPEHHBIE yYCOHBIM IUIAHOM. NEMOHCTDHPYET HEMOMHOE COOTBETCTBHE 3HaHHUIA,
YMEHHH, H4BLIKOB HpHBENECHHLIM B TabIHIax II0Ka3aTeneH, JOMyCKAarOTCd 3HAYATEILHBIE
OINHOKH, IPOABNAETCS OTCYTCTBHE 3HAHMIA, YMEHHH, HABBIKOB 1O GOJIBIIEMY DSy IOKA3aTeleit,
O0y4aromuiics WCIBITEIBAET 3HAYUTEIILHbIE 3aTPYIHCHUS IPH ONEPUPOBAHHMM 3HAHUSIMH H
YMCHHAMM MIPH MX NIEPEHOCE Ha HOBBIE CHUTYALHHA

Kpurepuy 3Hanuii npu npoBeieHnn sk3aMeHa:
° OTmeTKa «OTJIHYHO» — BEINOJNHEHHI BCe BUJIb y4eOHOM paGoTHl, IpexycMOTpeHHbIe
y4ebHbIM 1maanoM. O6yuaroruiics ACMOHCTPUPYET COOTBETCTBHE 3HAHHM, YMEHHI, HABEIKOB
IpHUBEICHHBIM B TabJHLAX MOKA3aTENIAM, ONIEPHPYET IIPHOOPETEHHBIMH 3HAHUSAMH, YMEHHSIMH,
HaBBIKaMH, IPUMEHACT MX B44 CHTyauMsaX NOBBIIICHHON CJIOKHOCTH. Ilpu 3TOM MOryT 6HITH
AOMyIIEHb! HETOYHOCTH, 3aTPyAHEHMS NPH aHAIUTHYECKHX OIEpaLHsX, IIEPEHOCE 3HAHHUH M
YMEHHH Ha HOBBIE, HECTAHNAPTHEIE CHTYAIHH, —
. OTMeTKa «XOpomIO» — BEINOMHEHBI BCe BHIEL y4eOHOH paboTEI, HpeaycMOTpeHHEIE
yueOHbM 1IanoM. O6yyarommiics ACMOHCTPHPYET COOTBETCTBHE 3HAHHM, YMEHHI, HABEIKOB
TIPUBEACHHBIM B TaO/IHI@AX NMOKA3ATENAM, OTEPUPYET NPHOOPETEHHEIME 3HAHUSMHE, YMEHHAMH,
HABBIKAMH, IPUMCHAET HX B CTaHAAPTHBIX CHTyaumsx. IIpu sTom MOryT OBITh JOMYINEHHI
HE3HAYUTENBHBIC OLIMOKH, HETOYHOCTH, 3aTPyAHEHHS IpH AHATUTHYECKHX ONEpAIHSX,
TIIEPEHOCE 3HAHMH M yMEHHH HA HOBbIE, HECTAHAAPTHEIE CHTYAaIIHH,
. OTMeTKa «y[OBIETBOPHTEILHO» — HE BBHINOJHEH OJIMH WM Oojice BHIOB yueOHOI
paboTEL, NPENyCMOTPEHHBIX YYeOGHBIM ILTAHOM. OO6yuatomuiics JeMOHCTPHPYET HENOIHOE
COOTBETCTBHC 3HAHMH, yYMEHMH, HABHIKOB IIDHUBEICHHHIM B TabIHLEX TIOKa3aTensM,
JAONyCKAIOTCA 3HAMUTENbHBIE OIIMOKH, NPOABIAETCS YaCTHYHOE OTCYTCTBHE 3HAHUH, yMeHHi],
HABLIKOB II0 PAAYy IOKa3aTeNel, oOyJarouiics HCITBIThIBAET 3HAYHTE bHEIC 3aTpyAHEHUS NpU
ONCPUPOBAHUH 3HAHUAMH M YMEHUAMH IIPH KX NIEPEHOCE HA HOBHIE CHTYAI[UH, —
. OTmeTka «HeyNOBIETBOPUTENBHO» ~ HE BHIIOIHEHEI BUABl y4yeOHOU paboTsl,
TIPENyCMOTPCHHEIE yYeOHbIM IUIAHOM. JEMOHCTPHPYET HEMONHOE COOTBETCTBHE 3HaHW,
YMEHHUH, HABEIKOB NpPHBENEHHLIM B TaGimMiax TNI0KAa3aTeNed, MOMYCKAIOTCS 3HAYUTEIbHEIE
OIIHOKH, POSIBIAETCS OTCYTCTBHE 3HAHHIL, YMEHHH, HABBIKOB 110 GOJIbIeMy sty MOKasaTeneH,
00y4JaroImmiicd HCHBITEIBAET 3HAYMTEHHbIC 3aTpyNHCHHUS MNP ONEPHPOBAHHHM 3HAHHSMH M
YMCHUSMM [IPH MX IEPEHOCE HA HOBEIE CHTYAIIHH.

38



AHHOTaums paGodeil NporpaMMb1 AMCHAILIHHbI
b.1.5.08 «®uznka»

Yposens Buicmiero o6pazoBanns BAKAJIABPUAT
Hanpagienue noarorosxu 06.03.01 Buostorus
IIpoduar Buoskoaorns
®opma o0yueHus ouHas

Hexs ocBoennst pucuunaumn:  DopMHEpOBaHHe NIPEACTABJICHHH, TIOHATHH, 3HaHWU O
byHnamenTanBHBIX 3aKOHAX KiMaccHueckol u COBPEMEHHOH (M3MKE H HABBIKOB NPHMEHEHHMS B
PO eCCHOHANBHOM AeATENBHOCTH BHBMYECKUX METOOB H3MEPEHHH U HCCNENOBAHUIA.

Mecro ancuunimebI B yae6HOM miiane: Aucuuiiaa 51.5.08 «®usmkay OTHOCHTCA K 0a30BOM
HacTH y4eOHOro IuIaHa, OcBaMBaeTCs B 1 M 2 cemectpe. TpeGoBaHusi k pesynsTaTaM OCBOeHHs
AMCLMIUTHHEL B pe3yJIbTaTe OCBOCHHS JUCUHMILTHHEI (JOPMHUPYIOTCA CHeyIONIHe kommnereHuun: OITK-2,
OIIK-6, ITK-1.

A) O6menpodeccuonaibHbIe KOMIETEHI[HH

OIIK-2 CriocobGeH mnpuMeHsTH TIPUHLMIBL  CTPYKTYPHO-(GYHKLUMOHANILHON — OpraHW3alyy,
UCTIONE30BaTh (PM3HOIOTHIECKHUE, LHTOTOTHYECKHE, Onoxumuyeckue, GHOGU3MUECKHE METORBI aHATH3A
JUI OLICHKH M KOPPEKIMH COCTOSHHA XKHMBBIX 00BEKTOB M MOHHTODHHTA Cpe/Ibl HX OGUTaHHS;

OIK-2.1 TlumeHseT NpUHLMIEI CTPYKTYPHO-(YHKLHOHANBHOM OPraHM3auMH UL H3YYeHHs
GHoNOrMYecKUX 0GBEKTOB H OLIEHKH COCTOSHHS KHBBIX CHCTEM

OIIK-2.2 HMcnonssyer ¢(usHonoraueckue, UMTONIOrHYecKue, OHOXMMHYecKHe, Guodu3HUecKue
METOZBI aHAJIM32 Il MOHUTOPUHIa H KOPPEKIIMH CPe/lbl OGHTAHHS KHBLIX 06BEKTOR

OIIK-6 Croco6eH HCrnonb30BaTh B NPO(ECCHOHATLHOM NeSTeTBHOCTH OCHOBHEIE 3aKOHBI (PHU3HKH,
XMMMH, HayK O 3emile H GMOJOTHH, MPUMEHATE METOJBI MATEMATHYECKOrO AHAIM3A M MOJZIEIUPOBaHMS,
TEOPCTHIECKHX M IKCNEPUMEHTANBHBIX HCCICNOBAHHM, NPHOOPETATh HOBBIE MATEMATHUECKHUE M
CCTECTBCHHOHAYYHbIC 3HAHMA, MCIONB3ys COBPEMEHHBIE OOpa3oBaTelbHbiE M HUH(OpPMaIHOHHEIE
TEXHOJIOTHH;

OIIK-6.1 Hcnonesyer B npodeccHORANBHON AeATENBHOCTH OCHOBHBIE 3aKOHbI bu3MKH, XHUMHH,
Hayk 0 3emiie H GHONOrHH

OIIK-6.2 IIpuMeHsieT MeTOBI MATEMATHYECKOTO aHAIM3A U MOJE/IHMPORAHHSA, TEOPETHUECKHX M
SKCIIEPUMEHTANBHBIX HCCJIENOBAHHMI

OIIK-6.3 CnocoGeH mnprOGpeTaTh HOBblE MATEMATHYECKHE M €CTECTBEHHOHAYYHbIC 3HaHM,
HCTO/163ys1 COBpeMEeHHBIE 00pa3oBaTebHble H MHGOPMALIHOHHEIE TEXHOIOTHH

B) lIpodeccuonannunie KoMueTennun

ITK-1 cnocoGHOCTBIO  3KCIUTYaTHPOBATH COBPEMECHHYIO ammnapatypy u obOopyAoBaHue Ans
BBITOIHCHUA HAyYHO-HCCIIE0BATENLCKIX MONEBbIX 1 1a6OPaTOPHBIX GHONOTHYECKUX paboT

-1.1 TlpumeHseT B cBOeH AEATENHHOCTH AHATHTHUECKOE naboparopHoe o0GopynoBaHHE;
CPCACTBA BRIMMCIIHTENBHOM TEXHHKH, KOMMYHHUKAIIMH U CBA3H

IIK-1.2 TlpoBoaur naGopaTopHEle HcClenOBaHu, 3aMEphI, aHATU3LI OTOOPAHHBIX MPHUPOHBIX
00pasloB;  paGoTaTh Ha  AHAJIUTHYECKOM nabopaTopHOM  OGOPYAOBAHMH,  HCIIOJB30BATH
4BTOMATM3HPOBAHHBIC CHCTEMbI KOHTPOJIS SKONIOTHYECKOr0 COCTOAHMS TEPPUTOPHIi.

Kparkee conepxanue aucmuniaunei; KunemaTHka MatepuasibHOR Touku (MT). unamuxa
MaTtepHaneHOH Touku (MT). Bpamarensnoe nprxenue TBepaoro tena. I'mapoaunamuxa. KoneGanus
BONHEL.  MOJEKy/IAPHO-KMHETHYECKaA TEOPHS (MKT) wupeansHoro rasa. Seinenue niepeHoca.
Tepmonunamuka, Dnexrtpoctatuctuka. Iporoaauxy B COIL Huonextpuku B COIL. DneKTpoeMKOCTb.
Hoctosmuelit  Tok. TIOCTOSHHOE MAarHMTHOE mONE (IIMIT). MarHuTHOE TONIE B  BELIECTBE.
dnekTpoMarHuTHas uHAykuMs (OMH). I'eomeTpueckas onruka. @oromerpus. BosHoBas onrTHka.
Hudpaxims ceera. [onapuzarms ceera. Temiosoe nanyyenre. Goroaddexr u doronsl. Teopus aroma
Bopa. DnemenTh! kBaHTOBOM MexaHuKu. DU3MKA ATOMHOTO a1pa.

OGmast TPyN0eMKOCTh AHCUHIIMHDL: 5 3a4eTHBIX eaunul, 180 gacos.
HTOroBeIii KOETPOIL N0 AUCHAIIHHE: 3a4eT-1ceMecTp, 3Kk3aMeH-2 ceMecTp.



