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1.(EJIA A BAJAYH TUCUMILIAHDL.

ean:

®opmupoBaHHe IIPCACTABNEHNH, IOHATHH, 3HAHKH O DYHAAMEHTAIBHEIX 3aKOHax KJIACCH-
YECKOH ¥ COBPEMEHHOU (H3HMKE H HABBIKOB TIPUMEHEHHS B MPOGECCHOHANBHOM LesTeIbHOCTH
busmyeckux Meromon HM3MEPEHHH U UCCIICIOBaHMI.

3apaun;

=~ M3YHCHHC 3aKOHOB MEXaHUKH, TepMOJTHMHAMUKH, SNIEKTPOMarHeTU3Ma, ONTHKA U KBaH-
TOBOH u3HKMy;

~=" OBJIAJICHHE METOJaMH JIabOPaTOPHEIX HCCIIEI0BAHHI;

--- BBIpabOTKa YMeHuit aHaIH3a TIPUPOJIHEIX SABICHHH C IPUMEHECHHEM 3aKOHOB (DH3HKY.

2. IEPEYEHD IIJIAHUPYEMBIX PE3YJbTATOB OBYYEHMS IO JAMCIIA-
IVIMHE (MOZYJIIO), COOTHECEHHBIX C IVIAHUPYEMBIMH PE3YJIbTATAMU
OCBOEHMSA OBPA3OBATEJIBHOIM IIPOI'PAMMEI

B pesynbrare ocBOSHHS AMCHATIHEED O0Y4aIOMUIACS TOTOBKTCS K CICOYIONINM BHAAM Jie-
ATCNBHOCTH, B COOTBETCTBHH C 00pa3oBaTeIEHBIM cranziaproM ®I'OC BO 06.03.01 Buonorus,
poduns Buoskonorns

O6uaacts npodeccuonansnoii gesTebHOCTR:

Tuner 3amay npodeccuonansHol esTEABHOCTY:

® HAYJHO-HCCIIEI0BATEIbCKAs

¢ HAyIHO-TIPOM3BOACTBEHHAA M IIPOEKTHAS

® OpraHu3auHOHHO-YIIPaBIeHUECKAs

® IeJarorugecKas

* UH()OPMAIHOHHO-GHOIOTHYECKAS

Brmycknnk c kBanupukanueii (crenennio) «GaxkanaBp» 10/keH 06aagaTh cienymo-
INHMH KOMIIeTEHIIHAMM

A) O6menpodeccuonanbuble KOMIETeHIUK

OIIK-2 Crioco6en npuMeHATS TIPUHIATIEL CTPYKTY PHO-(YHKIHMOHANBHON OPraHM3aLuH, HCIIONb-
30BaTh (UBHOJIOTHYECKHE, LTUTONOTHYECKHE, GHOXMMHUYeckHe, GHOBU3HUECKHE METONBI aHATH3a IS
OLCHKH M KOPPEKLIMH COCTOSHHS KHBBIX OOBEKTOB H MOHHTOPHHIA CPEBI HX OGUTAHMS,

OIIK-2.1 IIuMeHseT npHHUMIIB CTPYKTYPHO-(YHKIHOHAILHOM OpraHH3aluy s H3y4deHus 6uo-
JIOTHYECKUX OOBEKTOB M OLIEHKH COCTOSIHMS JKHBBIX CHCTEM

OIIK-2.2 Hcnonsayer usronoruyeckmue, LHTONOrHYeCKHe, GHOXHMITIecKHe, GHodU3HIeCKHE Me-
TOABI aHA/IH3a U1 MOHMTOPHHIA M KOPPEKLIUH CPENIBI OGHUTAHUS HKUBBIX OBLEKTOR

OIIK-6 Crioco6eH Hcrions30BaTh B NpodeccHOHANBHON AeSTENbHOCTH OCHOBHBIE 3aKOHD (1) 771 2
XHMHHM, HaYK O 3emiie # GHONIOTHH, IPUMEHATD METOXBI MaTeMaTHIECKOr0 aHAM3a U MOJE/IMPOBAHNS,
TCOPETHUCCKUX M SKCIEPMMEHTAIBHEBIX HCCIEI0BaHMIA, npHOGpeTaTh HOBBIE MaTEMaTHYecKHe H ecTe-
CTBCHHOHAaYHHbIE 3HAHUA, UCIIONB3YA COBPEMEHHEIE 0GPAa30OBaATENBHEIE 1 MH(POPMALHOHHEIE TEXHONOTHH

OIIK-6.1 Hcnonbsyer B NPO(pECCHOHANBHON NEATENLHOCTH OCHOBHBIE 3aKOHKL Gu3MKH, XUMUH,
Hayk o 3emJie ¥ GHOIOTHH

OIIK-6.2 ITpuMeHsIET METOABl MaTeMaTHYECKOro 4HaTM3a H MOJIENMPOBAHUA, TEOPETHUECKUX M
9KCIIEPUMEHTAJIBHEIX MCCIIE0BaAHHIA

OIIK-6.3 Cnoco6en NPHOOpPETaTh HOBBIE MaTeMaTHYECKHe H €CTECTBEHHOHAYYHbIE 3HAHHMA, HC-
TOJIb3Y:l COBPEMEHHEIE 0OpasoBaTe/IbHbIC K HH(OPMALMOHHEIE TEXHONOIHH

B) IIpogeccnonansnbie koMneTenmun

IIK-1 cnoco6HOCTBIO aKCILTyaTHPOBATE COBPEMEHHYIO anmnaparypy ¥ o0opyaoBaHHE Ul BEIION-
HEHHs Hay4YHO-HCCIIEIOBATENILCKHUX TIOJIEBBIX M nabopaTOPHEIX GHOTOrHYECKHX pabot

-1.1 IlpuMeHsieT B CBOEH MEATENBHOCTH aHATUTHYECKOE naboparopHoe oGopyaoBanue; cpen-
CTBa BBIYHC/IMTEIEHON TEXHHKH, KOMMYHHKALMK M CBA3H

TIK-1.2 TIposoaut na6oparopusie HCCIIE/IOBAHHA, 3aMEPE], aHANH3bl OTOOPAHHBIX MPHPOHBIX 06-
paswoB; paboTaTh Ha aHATHTHYECKOM 11a60paTOpHOM 0GOPYAOBAHHH; HMCTIOMB30BATH aBTOMaTHU3HPOBAH-
HbI€ CHCTEMBI KOHTPOJIA 3KOJIOTHYECKOTO COCTOSHHS TEPPHTOPHIA.



3. MECTO JUCLIMILJIMHBI B CTPYKTYPE OOIL.

Hucuummna B1.5.08 «®usnkay BXoquT B 6a30ByI0 9acTh y4eGHOTO IUIaHA HAIPABICHUA
nogrorosku 06.03.01 Bruonorus.. Jucnuimmea ocBausaerca B 1 u 2 cemectpax 1 xypca.

Hnst u3yvenus Kypca GU3MKA B By3e CTYNEHT AOJDKEH 3HATH OCHOBBI anre6pel, reoMeTpUH
H TPUTOHOMETPHH, 3HATh POPMYTHPOBKH OCHOBHBIX (PH3HUYECKHX 3aKOHOB. YMETh IPOU3BOIUTH
MaTCMAaTUIECKUE BBIKIAAKY NIPH pEIEHHH (GU3HYECKHX 3a0a4 U OBITH KOMIETEHTHEIM B 06)IaCTH
UTCHHA M IOCTPOEHHS rpa@uKkor dusuecknx npoueccos. [pemmecTByromumu JHCHHIUTMHAMU,
Ha KOTOPEIX GasHpyercs Kypc « DU3HKay, ABISIOTCS: MIKONBHEIA KYpC (QHU3NKH ¥ MaTeMaTHKH a
TAIOKE JJIEMEHTH MU (EPEHIMATEHOrO U UHTETPATBLHOTO HCUACICHNS, MOJIy4YeHHBIE B paMKax
COOTBETCTBYIOIINX KypCOB BBICIIEH MaTeMaTHkH. Kypc «®usuka» gBngercs 6a30BBIM Ul BCeX
HAMpaBIICHWH BETEPHHAPHOTO 0OPa3OBaHMsA, OH I03BOJNSET CTYACHTAM MOJIYYATH yriayOneHHbIE
3HAHMA OCHOBHBIX (H3MYECKMX ABJICHUM, QYHIaAMEHTAILHBIX 3aKOHOB KJACCHUECKON H coBpe-
MEHHOM (U3MKH M HaBBIKM IS YCHEIHOH NpodecCHOHANBEHON IeATeNLHOCTH, U IIPOIOIDKECHUS
poeccHORABLHOrO 06pa3oBaHKs B MarkucTpaType.

4. OBBEM JUCINILIIUHEI “OU3UKA”

Cemectp
Bup y4e6noii paborsl Bceero yacos

1 2
AynuTopHbIe 3aHATHS (BCETO) 84 50 34
B ToMm wncre:
Jlexuuu, B TOM 4YKCJie HHTEPAKTHBHEIE 16 16
(hOopMEI
IIpaxktdeckue 3anatus (113), B ToM 68 34 34
YKCII€ HHTEPAKTHBHEIE HOPMEI
CamocronTenbHas pa6ora (Bcero) 96 22 74
Bun npoMe:xyrogHoii aTTectanuu 3aver - 1, 3x3amen - 1 3aqer IK3aMeH
O0mas TpymoeMKOCTh 4achl / 3auet-

s Toya 180/5 72 10873

HBIE €UHHLBI
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6. YAIEBHO-METOIUYECKOE H HH®OPMAIIMOHHOE OBECIEYEHUE JHC-
IATIIAHBI JJII CAMOMTOSTEJIBHOM PABOTHI OBYYAIOIIUXCSL.

6.1 MeTroan1ueckue yKa3aHust AJisl CAMOCTOATEIbHOM paGoThL

1) Jlaupc6epr, I'puropmit Camywmiosud. DneMeHTapHBIH y4eGHuK ¢u3uky. Pumon Knaccuk,
2013.

2) Huxepos, Bukrop. @usnxa. VueGHHK M NpaKTHKYM Ul aKaJeMHUYECKOro GaKaiaBpHATa.
Litres, 2015.

6.2 JlurepaTtypa Qg caMoCTOATEIbHOM paboThl
1) Huxepos, Buxrop. @usuxa 11s By3os. MexaHuka u MoJleKynspHas ¢usuka. Litres, 2022.

7. IIEPEYEHb OCHOBHOH Y IONOJIHUTEJILHOM JJUTEPATYPLI, HEOBEXO-
AAMOM JJIs1 OCBOEHUSA JUCITAILINHEL.

a) OcHoeHas n1umepamypa.
1) Anroros, B. @., E. K. Kosnoga, and A. M. Yepnsiur. ®uzrka u 6nodu3mKa: yIeOHHK.
I'DOTAP-Menua, 2010.

8. IEPEYEHB PECYPCOB HTH®OPMAITNOHHO-TEJIEKOMMYHHUKAITMOHHON
CETH «MHTEPHET» HEOBXOJUMABIE IJIs1 OCBOEHU S AU CITUILINHEBI
JUtst IOATOTOBKH K NPAaKTHYECKHM 3aHATHSM H BHIIONHEHUS CAMOCTOSTENLHOH paboThl
CTYJICHTHI MOT'YT HCIIONIB30BaTh cleayromue MuTepHeT-pecypest:
1. https://meduniver.com — MexunuHckuit HHGOPMAMOHHEIH CalfT.
2. Science - )XypHaI H31aTeNnbCTBa American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year
3. Annual Reviews - eXKEeToAHbIE Hay4HBIE 0630pHI -
http://www.annualreviews.org/action/showJournals
4. http://www.nkj.rw/ - xypHan «Hayka u xu3Hb» (OTKPHITEIA JOCTYI)
http://www.inauka.r/ - Hay4HO-nomyApHas razeta «3BecTrs HayKu» (OTKpHITHII
mocrym) http://www.science.ru/ - caitt «Hayka B Poccum» (OTKpBITHII JIOCTYI)
JIeKTPOHHO-0H0IMOTEYHbIE CHCTEMBI:

IBC «CITEI'YBM»
OBbC «M3natenscTBO «Jlamby
OBC «KOHCYILTAHT CTYICHTa
CropaBouHo-npaBoBas cucrema «KoncyiprantlLmocy
YuausepcuteTckas uHbopMalmorsas cuctema «POCCUA»
IlonHoTekcroBas 6asza jannex POLPRED.COM
Hayunag snexrponnas Gubanoreka ELIBRARY.RU
Poccuiickas HayuHad CeTb
OnexTpoHHO-O0ubmoTeunas cucreMa IQlib
. baza aHHBIX MeX/IyHapOIHBIX HH/IEKCOB Hay4YHOro nutuposanus Web of Science
11. TlomHOTEKCTORasS MEXIAMCUUIUIMHAPHAS Ga3a JAHHBIX MO CEJILCKOXO3SHCTBEHHBIM H
skosorudeckuM HaykaM ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
12, DnexTpoHHEIE KHHTH H3aTeNnbCcTBa «IIpocnext Hayku»
http://prospektnauki.ru/ebooks/
13. Komnexumsa «Cenbckoe  xo3siictBo. Berepunapus» wuspmatensctsa  «Ksampo»
http://www.iprbookshop.ru/586.html
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9. METOINUYECKUE YKA3AHHUSA IS OBYYAIOIIHAXCS 110 OCBOEHUIO {UC-
HUAIJIMHBI

Meronnueckue pekoMeHzauy IS CTYNEHTOB — 3TO KOMILICKC PEKOMEHTANHI U pa3bic-
HCHVH, TIO3BOJIAIONIUX CTYAEHTY ONTHMATLHEIM 06pa3oM OpraHu30BaTh IIPOIIECC U3YYEHHUS NaH-
HOH JHCITUIUIHHEL
Conepxanue METOAMYECKMX PEKOMEH/IAIMIA, KaK NpaBUIIO, MOXKET BKIIOYATh CHEAYIOUIYIO MH-
dbopmaruro.

* CoBeThI 10 IUIAHMPOBAHHIO U OPTaHA3ANAH BPeMEHH, HEOOXOMMMOr0 Ha H3yYeHHUE JHcC-
IumEHEL Onucanne MOCHeNOBATEbHOCTH NeHCTRHI CTYAEHTa, HiH «CILICHApHUH H3ydYeHHs JHC-
ITUILTAHBD),

YTIpeHHee BpeMs ABJIAETCS CaMbIM ILTOJOTBOPHBIM I y4ebHoii pabotsi (¢ 8 1014 vacos),
3aTeM nocneobeneHHoe BpeMs (c16 Ko 19 gacos) u BeuepHee BpeMs (c 20 no 24 yacos). Camprii
TPY/WHbIH MaTepHall PEKOMEHIYETCS K H3YUeHHIO B Hadalle KaXI0T0 BPEMEHHOTO HHTEpBaJa I0-
cie orapxa. Hepes 1.5 vaca paGotsl Heo6xomum nepeprs (10-15 MHHYT), depe3 4 gaca paGoTLt
NEpepBIB JOIDKEH COCTAaBIATH | vac. YacTeio HaydHOM OpraHMsanum Tpyza SBIAETCS OBIAICHHE
TEXHHKOH YMCTBEHHOTO Tpy/a. B HOpMe CTyNeHT OMKeH YHENATh YUeHHIO okojio 10 uacos B
JeHsb (6 9acoB B By3e, 4 4aca — oMa).

* Pexomennanuu o paGoTe Hax NEKIMOHHBIM MaTEpPHATOM

IIpu NOArOTOBKE K NIEKIME CTYAEHTY PEKOMEHYETCS:

1) IPOCMOTPETH 3alUCH NpPEAIECTBYIOMEH TEKINHA M BOCCTAHOBHTH B IAMSITH paHee
H3YYCHHEIH MaTepHa,

2) 10N1€3HO IPOCMOTPETH M NPEACTOSITHA MaTepyall Oy AyINeH JTeKIUL;

3) eciu 3anaHa caMOCTOATENbHAs MPOPAGOTKA OTAENBHEIX (PPATMEHTOB TEMET IPOLLTOH
JEKIHH, TO €¢ HAZIO BBIIONHUTE HE OTK/IAAbIBAS;

4) ICUXONOTUYECKH HACTPOHTHCA Ha IEKIIHIO.

Ota paboTa BKIIOYAET [IBA OCHOBHBIX 3TAIA: KOHCIEKTHPOBAHHME JEKIMH U HOCHEIyI0-
HIy!0 paboTy Hafl JIEKIMOHHEIM MATEPHAIIOM.

Ilox koHCIIEKTHPOBAHHEM MOJPa3yMEBAIOT COCTABNIEHHE KOHCUEKTA, T.€. KpaTKOro IHCh-
MEHHOTO H3JIOXCHHSA COAEPXKaHHUA 4ero-Iubo (YCTHOTO BEICTYIUIEHHS — PEdH, JICKIUH, I0KIana
H T.II. WK MACBMEHHOTO HCTOYHHKA — JOKYMEHTA, CTAThH, KHUTH H T.I1.).

Merozuka paboTel P KOHCHIEKTHPOBAHMM YCTHBIX BLICTYILICHHH 3HAYMTENHHO OTIHYA-
€TCs OT METOAMKH pabOTHI NP KOHCTIEKTHPOBAHUH MHCHMEHHBIX HCTOUHHKOB.

Koucnektupys mHCbMEHHBIE MCTOUHHKH, CTYNEHT HMEET BO3MOKHOCTD HEOJHOKPaTHO
OPOYHTATE HYXHEIH OTPEIBOK TEKCTA, IIOPA3MBICIIHTS HAJ HUM, BRUIEIUTH OCHOBHBIE MBICITH aB-
TOpa, KpaTko chOPMyTHpPOBATE HX, @ 3aTeM 3aIHUcaTh. [Ipi HEOGXOMMMOCTH OH MOXET OTMETUTD
M CBOC OTHOIICHHE K 3TOH Touke 3peHHs. Crymmas sxe JEKIHIO, CTYAEHT GOJIBIIYIO 9acTh KOM-
IUIEKCA YKA3aHHBIX BhINNE paboT HOMDKEeH OTKIAAbIBATh HA APYroe BPEMS, CTPEMSCH HCIIONB30-
BaTh KaXKIyI0 MHHYTY Ha 3allUCh JICKIMY, 2 HE Ha €6 OCMBICIICHHE — JUIS 3TOTO YXe HE OCTAeTCs
BpeMeHH. [103TOMy NpH KOHCIIEKTHPOBAHMM JEKIMM PEKOMEHAYETCS Ha KaXioit CTpaHHIIE OT-
ACIATE O JUIA OCTICAYIOIIMX 3aliCelf B JONONTHEHNE K KOHCTIEKTY.

3anucaB JIEKUMIO MM COCTABHB €€ KOHCIIEKT, HE CIEAYET OCTABIITh paboTy Haj nexuu-
OHHEIM MaTepHaJioM IO Hadalla OATOTOBKHU K 3ayeTy. HyxHO Ipozenars Kak MOXHO paHbIIE Ty
paboTy, KOTOpas CONpPOBOXIAET KOHCIIEKTHPOBAHME MAUCHMEHHBIX HCTOYHHKOB U KOTOpYIO He
YAanoch CAeNnaTh BO BPEMS 3allHCH JICKUHUH, - IPOYECTh CBOM 3aIlMCH, PAcM(pOBAB OTACIEHEIE
COKpAICHUA, IPOAHAM3UPOBATE TEKCT, YCTAHOBUTE JIOTHYECKHE CBA3H MEX/Y €TI0 AIEMEHTAMH,
B psilie CIy4acs N0Ka3aTh UX IPadMuecky, BEIENUTD ITIaBHEIE MBICIIH, OTMETHTb BOIIPOCEHL, Tpe-
Gyromue onONHATENEHOM 0GPaGOTKY, B YACTHOCTH, KOHCYJIFTALUH IIpEnoiaBaTes.

IIpy paboTe HaQ TEKCTOM JIEKIUH CTYIEHTY HEOGXOIMMO 00paTuTh 0c060€E BHUMAHHE HA
Ipo6IIeMHBlE BONIPOCH, NOCTABICHHEIE NIPENIOAABATENEM [P YTCHHM JEKIUH, & TAKXKE Ha ero
3aJlaHHs U PeKOMEHIallHH.

JInst KaXKno# NeKiuy, IpaKTHIECKOTo 3aHATHS U 1abopaTopHO# paGoTH HIPUBOIATCSA HO-
MEp, TeMa, NEPEYCHb pacCMAaTPHBAEMEIX BOIIPOCOB, O0BEM B YacaX M CCHUIKHM Ha PEKOMEH/Iye-
MYIO JTATEPATypy. Jl1s 3aHATHi, NPOBOTMMEIX B MHTEPAKTUBHELIX (OpMAX, OIDKHA YKA3HIBATECS
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MX OpraHu3alMoHHas GopMa: KOMIBIOTEpHAs CHMYJSLUSA, JEIOBAS MM POJieBas Urpa, pazbop
KOHKPETHOH CHUTyallHH H T.II.

* PexoMeHanuH 10 MOArOTOBKE K IPAKTAYESCKAM 3aHSATHSAM.

IlpakTiyeckne (ceMHMHapCKHe) 3aHATHS COCTABIAIOT BaXHYIO YACTh npodecCHOHATBHON
TOArOTOBKH CTy/AeHTOB. OCHOBHAsI LENb POBENCHHS NPAKTHYECKHX (CEMHHAPCKMX) 3aHATHI -
opMHEpOBaH¥E Y CTYOEHTOB aHANIMTHYECKOTO, TBOPYECKOrO MBIILICHHS IIyTeM NpHOOpeTeHus
IIpAKTHYECKHX HABBIKOB. Tak ke MpakTHdecKHe 3aHATHS MPOBOAATCA C IENbIO YIIyGICHHSA W
33aKPETUICHHA 3HAHWH, HONYYEHHEIX Ha JIEKIMAX U B IPOLECCE CAMOCTOATENTbHOH PabOTHI Hal
HOPMATHBHBIMH IOKyMCHTaMH, y4eOHOH M HaywHOM murepaTypoil. [Ipy HOATOTOBKE K NPaKTH-
9CCKOMY 3aHATHIO JUIA CTYACHTOB HEOOXOMMMO M3yYHTH WIIH IIOBTOPHTh TEOPETHYECKHI MaTe-
pHa 0 3aJaHHOU TeMe.

IIpu OAroTOBKE K MPAKTHIECKOMY 3aHATHIO CTYEHTY PEKOMEHAYETCS IPHACDKHBATECS
CJIEAYIOMIETO ANrOPUTMA,;

1) 03HaKOMHTCA € IUTAHOM NIPEACTOSIIETO 3aHATHS,

2) npopaboTaTh NHTEPATYPHEIC HCTOYHMKH, KOTOPHIE GBUIA PEKOMEHIOBAHBI M O3HAKO-
MHTECS ¢ BBOJHBIMH 3aMEYaHHSAMH K COOTBETCTBYIOLIUM Pa3jienaM.

Meronudeckue ykasanus K NMPAKTHYECKHM (CEMMHAPCKMM) 3aHATHAM [0 JAMCIUIUIHEE
Hapany ¢ paGodeil mporpaMmoii i rpadguKoM y4eGHOTO MPOLECCa OTHOCSTCS K METOMMYECKHM
JOKYMEHTaM, OTPE/IEIIAIOMIM YPOBEHb OpraHH3allii U KayecTBa 00pa3oBaTeNsHOro mporecca.

Conepxanue IpaKTHIECKHX (CEMHHAPCKUX) 3aHATHI GUKCHpyeTcs B paboumx y4eOHBIX
IporpaMmax JHCIUIUIMH B pasjenax «llepeuens TeM npakTHUecKuX (CeMHHAPCKHX) 3aHATHID.

Baxweilimeit coctapmsromeit mo60oii pOpMEI MPAKTHYECKHX 3aHATHH SBIAIOTCS 3a7AHHS.
OcHoBa B 3alaHUHM - IPEMEp, KOTOPEIN pasOUpaeTcs ¢ TO3HMIKI TEOPHH, PA3BUTON B JIEKIIHH.
Kax npaBuiio, 0cHOBHOE BHUMaHME yAenseTcs (OPMHPOBAHUIO KOHKPETHEIX YMEHHII, HABLIKOB,
UTO U ONpPENEIAeT COAEPKAHNE ACATEILHOCTH CTYIEHTOB - pellieHHe 3axad, 1abopaTopHEle pa-
GOTHI, yTOUHEHHEe KATETOpHH W IOHSTHH HayKW, SBIIONIMXCS NPEANOCHUIKOMH IIPaBHJIEHOTO
MBIIUICHUS H PEUH.

lIpakTuyeckue (CeMHHAPCKUE) 3aHATHUS BBITOMHSIOT CIIeIYIOIIHE 3a1a49H:

- CTUMYIHPYIOT PEryJIIpHOC M3YYEHHE PEKOMCHIYEMOH NHTEPaTyphl, 4 TaKKe BHHMa-
TEJIFHOE OTHOLICHHE K IEKIIHOHHOMY KYPCY;

- 3aKpCIUIIOT 3HAHUA, MONYYEHHBIE B IPONECCE JIEKIHOHHOTO OOYYEHHS H CaMOCTOS-
TENbHOM paGoTHI Hall TUTEpPATYpOL;

- pacmupsoT 00bEM NpodecCHOHAIPHO 3HAYHMEIX 3HAHHH, YMEHHH, HABHIKOB,

- IO3BOJIAIOT IIPOBEPUTH IPABUIILHOCTE paHee MOMYYCHHEIX 3HAHUIA,

- IPUBHBAIOT HABBIKH CAMOCTOSATENILHOIO MBIIIICHHS, YCTHOTO BBICTYILICHHUS;

- CrI0COGCTBYIOT CBOGOXHOMY OILIEPHPOBAHHUIO TEPMHHONOTHEI;

- HPEIOCTABIIAIOT IPETIONABATEIO BO3MOXKHOCTh CHCTEMaTHIECKH KOHTPOJIHPOBATh ypO-
BEHB CaMOCTOSATENLHOH paboTHI CTYAEHTOB.

Metonudeckue yKa3aHus K NPaKTHYECKUM (CEMHHAPCKHM H 1abopaTOPHBIX) 3aHATHAM
N0 UCIMIUIMHE JOJDKHEI OBITh OPUEHTHPOBAHBI Ha COBPEMEHHBIE YCJOBHS XO3HCTBOBAHHS,
ASHCTBYIOIIME HOPMATHBHEIE JIOKYMEHTEL, IEPEJIOBBIE TEXHONOTHH, Ha IIOCEHHE AOCTHKEHHS
HayKH, TCXHVKH U PAaKTUKH, Ha COBPEMEHHBIE TIPEACTABIEHHS O TEX WIM HHBIX ABJICHHAX, U3Y-
YaeMOM JEeHCTBUTEILHOCTH.

Ipakruueckue (1abopaTopHble paGoOTHI) COCTABISIOT BAXKHYIO YACTh MPO(YECCHOHATBHOM
NOATOTOBKH CTYACHTOB. OHH HANIPABJICHBI HA YKCIEPHMEHTAILHOE IOATBEPXK/IEHHE TEOPETHYC-
CKHX TIONIOXEHUH ¥ pOpMUpOBaHHE yIEOHEIX H IPO(ECCHOHANLHEIX TPAKTHYECKHX YMEHHIA.

Beinosnsenye cryieHTaMu 1aG0paTOPHO-TIPAKTAYECKUX paboT HATIPABIIEHO Ha:

- 060011eHNe, CHCTEMATH3AIMIO, YTTyOlIeHu e, 3aKpEIeHte Oy YeHHEIX TEOPETHUECKAX
3HaHWH 110 KOHKPETHBIM TeMaM JIUCI{UILINH;

- hbopmMupoBanye HEOGXOAUMBIX NPO(PECCHOHATLHBIX YMEHHIT 1 HABBIKOB;

JHCIUIIMHEL, 10 KOTOPEIM INIAHAPYIOTCS J1a00paTOPHEIE paGOTE! H MX 0GBEMEI, onpene-
JAI0TCS paboynMH yIeOHEIMY IIITaHAMH.

Meronmieckue ykazanus 1o IpoBEJEHHIO IPAaKTHYECKHX (1a6opaTopHEIX paGoT) paspa-



GaTEIBAIOTCS HA CPOK JeHCTBHS pabouell y1ebHOH MpOrpaMMBI M BKIIOHALOT.

- 3ar7aBue, B KOTOPOM YKa3bIBaeTcs BUI PabOTHL (;raGopaTopHast), €¢ MOPSAKOBEIH HO-
Mep, 00beM B Hacax M HaMMECHOBAHHE,; :

- IeNb paboThl,

- IpeJIMET U COAEePKaHuE PabOTHL;

- 0GopyioBaHKe, TEXHUYECKHE CPEACTBA, HHCTPYMCHT;

- OPAHOK (IIOCHEI0BATENBHOCTE) BEIMONHEHAS paboTEI,

- IIpaBMJIa TEXHUKH G€30MacHOCTH M OXpaHbl Tpy/a 1o naHHoi pabote (o HeoOxomIMO-
CTH);

- o6mpe npaBuia K 0pOPMIEHHIO PabOTEL;

- KOHTPOJIBHEIE BOIIPOCHI;

- 3aJJaHUS;

- CIIMCOK JIUTEPATYpPHI (10 HEOOXOTUMOCTH).

« PasnacHeHHs IO MOBOAY PaGOTH C KOHTPOJNBHO-TECTOBBIMH MaTephanaMu 1o Kypey,
PEKOMEHIAIMH 110 BHIIONHEHHIO TOMAITHHEX 3aJJaHuM. '

TecTHpOBaHUE - 3TO MPOBEPKA, KOTOPad MO3BOJLICT, BHIMNOIHHE CIIENHMANBHO TOoH00paH-
HEI HaGOp TECTOB, OIPENETHTh: COOTBCTCTBYET JI PEAllbHO HOJTy4eHHBIH Pe3yNbTaT OXHJIAac-
MOMY YCBOEGHHIO HporpaMmel. TecT — 970 BHINONHEHHE OMPE/ICICHHRX yCIOBHUI H JCHCTBUH,
HEeoGXOUMBIX IJI IPOBEPKM PaGOTHI TECTUPYEMOH dynxmum wim eé sactu. Ha KaXXIbIi BOIIPOC
[0 TACIUIIIMHE HEOOXO0MMO IPABUIBHO OTBETHTD, BBHIOpAB OJIMH BapHaHT.

10. BOCIIUTATEJIbHASA PABOTA

B paMkax peanM3allMd JUCIHUIUTMHBL IIPOBOJHTC BOCIIUTATENbHas pabora g
GOpPMUPOBAHUS COBPEMEHHOTrO HAYYHOTO MHPOBO33PEHMS M CHCTEMBI 0a3OBBIX ILEHHOCTEH,
(opMHUpPOBaHHS M Pa3BUTHS JyXOBHO-HPABCTBEHHBIX, I'PaXIaHCKO-IATPHOTHIECKHX LEHHOCTEH,
CHCTEMBI SCTETHUECKHX ¥ STHUECKHX 3HAHMA U IEHHOCTEH, YCTAHOBOK TONEPAHTHOTO CO3HAHMA
B oOmecTBe, (HOpPMHpOBaHUSA Y CTYACHTOB noTpeOGHOCTH K TPYAy KaK IepBOi KU3HECHHOM
HeoGXOMMMOCTH, BHICIIEH LEHHOCTH M TIIABHOMY crioco0y TOCTHXKEHMS JKH3HEHHOTO YCIeXa,
JUTS OCOSHAHMSI COIAANBHOM 3HAYMMOCTH CBOeH Oy nymei npodeccun.

11. IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT'U#M, UCTIOJIb3YEMBIX ITPH
OCYIIECTBJIEHAHN OBPA30OBATEJHHOT'O MPOIECCA

B yueGHOM npoliecce Mo AUCHHIIINHE HpeayCMOTPEHO HCIIONB30BaHNe HHGOpMALMOHHBIX
TEXHOJIOTHH:

v BeJleHIe IIPAKTAMECKHX 3aHATHH C HCTIONB30BAHAHEM MYJIbTUMENHA,

v MHTEPAKTHBHEIC TEXHONOr¥Y (IPOBECHHE AUATIOTOB, KOJUIEKTHBHOE OOCyXIEeHHE pas-
JHYHBIX TIOJIXOOB K PEIIEHHIO TOH MM HHOK yae6HO-TIpodecCHORATLHOM 3aa4n);

v B3aMMoOJieicTBHE ¢ 00YJaIOMMMHUCS OCPEACTBOM 3IEKTPOHHOM IOYTHI;

v coBMecTHas pabora B OIEKTPOHHOM pH(OpMaIMOHHO-06pa3oBaTebHOA  cpeae

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

11.1. TexHOJIOrMH HCKYCCTBEHHOI'0 HHTE/LJIEKTA

JUIsl OZITOTOBKY K MPAKTUYECKHM 3aHATHSM M BHIIOTHCHHA CaMOCTOSTENLHOH paboTEI
CTY/ICHTHI MOTYT HCIIONb30BATH MCKYCCTBEHHBIA HHTEIUICKT.

VIcKYCCTBEHHBI MHTEILIEKT — KOMILIEKC TEXHOJOTMHECKHX pellleHnH, MO3BOJIAIOMMA
MMUTHPOBATh KOTHHTHBHBIE QYHKIIMH 1eNoBeKa (BKIFOUast caMO0Oy4eHHE M MTOMCK pelnenuii 6e3
3apaHee 3aJaHHOTO ITOPHTMA) H MOJyIaTh MPH BEIIOIHCHHU KOHKpETHBIX 3a/iay pe3yJbTaThl,
COTOCTABHMEIE, KAK MHHHMYM, C PE3yJIbTaTaMH HHTEUIEKTYaIbHOM JeATELHOCTH 4ENI0BeKa.
KOoMIUIEKC ~ TEXHOJOTMHYECKHX  pelleHMd  BKIOHACT B cebss  mHGOPMAIHOHHO-
KOMMYHHKAIHOHHYIO HHQPACTPYKTYpy, MPOrpaMMHOC obecneueHre (B TOM 4YHCIE METOIBI
MAIIHHHOTO 00y4eHHns), IPOLecch! ¥ CEPBUCHI 10 o6paboTKe JaHHEIX K IOUCKY pemennit (Yka3
IIpesumenta Poccuiickoit Penepanuy OT 10 oxts6ps 2019 r. Ne 490 «O pa3suTHH
HCKYCCTBEHHOT'O UHTEJJICKTA B Poccuiickoii @efepaniau»).
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JlaHHEI! MONYNs HameneH Ha (OPMEPOBAaHHE KOMIETEHIME B cepe HCKYCCTBEHHOIO
HHTEJLIEKTA, IO3BOJISIOMUX BHITYCKHHKAM HCIIONB30BaTh U pa3pabarThiBaTh OTACIBHBIE METOIEI
H TEXHOJIOIHH C YYaCTHEM HMCKYCCTBEHHOTO HMHTEJIEKTa, MO0 BIAaJeTh METOHOIOTHYECKHMH
aCTIEKTaMH  HCIIONB30BaHWA M Pa3spaboTKM METOHOB M TEXHOJNOTHMH C HCIONb30BaHHEM
HCKYCCTBEHHOI'O MHTEIUIEKTA M YCIEIHO IPUMEHATh HX B CBOEH JEITENLHOCTH, BIIAJETh BCEMH
KOMOETCHUMAMH,  CBS3aHHBIMH C  DYKOBOACTBOM  KOMIUIEKCHBIMHM  pEHMIEHHAMH IO
HCOONB30BAaHHIO M pa3paboTKe CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTa, B TakXe 0O0IaiaTh
kBaMdukamme# B chepe ynpaBieHHs MPOEKTAMH M  PYKOBOJCTBOM  KOJUICKTHBOM
pa3paboTUHKOB.

Ilpu 5TOM B YaCTH HCTIONBE30BAHMS CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa 06pa3oBaTe/bHAs
IporpaMMa J0IDKHa oOecriednBarh (HOPMHUpPOBAHHE KOMIIETEHIMI 10 PENIEHMIO TaKWX 3a7ad,
KaK MIaHHPOBaHHE, NPOTHO3UPOBAHWE M [PHHATHE DPEIICHHN, ABTOMATH3AlMSA PYTHHHBIX
NpOU3BOACTBEHHBIX ~ ONEpallMid,  HCIONL30BaHHE  aBTOHOMHOIO  MHTEJUIEKTYaIbHOTO
000pyN0BaHUS M POOOTOTEXHHYECKHX KOMIUIEKCOB, MHTE/UIEKTYANLHBIX CHCTEM YIpPABICHHS
JIOTUCTHKOH, IOBHIIICHHE OGE30MaCHOCTH COTPYIHHUKOB IIPH BBIIOJHEHHMH IPOH3BOACTBEHHBIX H
OM3HEC-IPOLiECCOB,  TOBBINEHME NOSUBHOCTH M YHOBJIETBOPEHHOCTH — HOTpeGHTenel,
ONTHMH3alKA Ipolecca monbopa u oOydeHHS KaZpoB Ha OCHOBE INPHUMEHEHHS METOJIOB
MallIHHOTO ~ O0yd4eHHs, HEHpOCEeTEBBIX MoJeNell M  METONOB, CKBOSHEIX IH(POBBIX
CYGTEXHONOr M HCKYCCTBEHHOTO MHTEILIEKTA H Jp.

B gactu paspaGoTku cucTeM MCKYCCTBEHHOTO MHTEIUIEKTa 06pa3oBaTeNbHAS MPOrpamMMma
JOIXHA 00ecreunBaTh GOPMUPOBAHHE KOMIECTEHIMH B 06IaCTAX paspaboTKM M IPOTPaMMHOIM
peaIM3alHy aIrOPUTMOB; UCCIICAOBAHMA ANTOPUTMOB H MaTEMAaTHIECKUX METOIOB; pa3paboTKu
OpPOTPaMMHBIX M TEXHOJNOTHYCCKHX PEMICHHMH; METOAOB H TEXHOJOrHH cOopa, XpaHEHHS H
00paGOTKM [aHHBIX; pa3pabOTKU  CHENUATH3MPOBAHHOIO AalIapaTHOTO OGECHEYEHHS,
MOArOTOBKH KBATH(HLUMPOBAHHBIX KaJPOB B OGIIACTH MCKYCCTBEHHOTO MHTEIUIEKTA Ha OCHOBE
METOJ0B MAIIMHHOTO OOYyYeHMs, HEHpOCETEBBIX MOJENel W METOHOB, CKBO3HBIX HU(POBEHIX
CyOTeXHONOTHil HCKYCCTBEHHOTO HHTEILIEKTA H JIp.

TexHomoruu MCKYCCTBEHHOTO WHTEIUIEKTA MCIOIBL3YIOTCA Ha 3TAle H3JI0XKEHHS HOBOTO
COOCpXKaHUA MO TEME M €ro 3aKpeIUIeHHs 4epe3 CHCTEMY HpOOJIEMHBIX BOIPOCOB IO TEME,
JOHOIHHTENBHBIX YTOYHSIOUMX MPOGICMHBIX BOIIPOCOB U BHIIONHEHHE NMPOGIEMHBIX 3aJaHHUi.
JIOTOHATENLHBIM METOIMYECKEM MOIXOIOM SIBISIETCS MCIIONB30BAHME MOJIENY (IIEPEBEPHYTOS
o0y4eHne», KOrJa y4Jaluecss CaMOCTOSTENBHO U3Y4YaloT TEOPETHUECKHH MaTepHal [oMa, a Ha
YPOKE IIEPEXOIAT K ero 06CYXKAEHHIO B opMaTe PPOHTANBHON GeceIsl M 3aKPEILIEHUIO Yepes3
peLICHHE 3a[a4 B MUKpOrpyninax (1o 4-8 uenoBek).

IIpu opranu3anuy 3aHATHH MOLYJIb «HCKYCCTBEHHBIH MHTEILIEKTY JOJDKEH GBITH BKIIOYEH
B KaXJ0€ IPaKTHYCCKOE 3aHATHE, YTO 3HAYHTENBHO IOBBICUT MX 3()(EKTUBHOCTH, 0COOEHHO B
4acTi o0CyXIeHHUs y4eOHOro MaTepHaa, CaMOCTOSTENLHO OCBOCHHOTO OGYYAIOMIMCS I0Ma ¢
NOMOIIBEIO MHTEPHET pecypcoB. PekomenayeTcsd, yTOOR B 0GCYKIEHUHM MPHHSIA y4acTHE BCE
obyuaromuecs.

ITepedeHs pecypcoB C CETH HHTEPHET:

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

2. Beememme B MammuHOe ~— ofyuenme  oT  «Bioinformatic  Institute»
https://stepik.org/course/4852/promo

3. Cpoemmammsamus MamuaHoe o0y4eHHe H aHAIW3 MJaHHBIX OT «MOCKOBCKHIA
dusuxorexmuyecknit  mHCTHTYT»  https:/ru.coursera.org/specializations/machine-learning-
dataanalysis
4. IInardopma i mpoBeaeHus copeBHOBanmii o Data Science https://www.kaggle.com

11.2. IIporpammuoe o6ecneuenne
Ilepeuens JMIEH3NOHHOTO H CBOGOHO PacHpPOCTPAHSIEMOr0 MPOrPAMMHOIO oGecedeHns,
B TOM YHCJI¢ 0T€4eCTBEHHOr0 MPOHU3BOACTBA

Ne | Ha3sBanue pekoMeHIyeMEIX IO pas/ieNaM U Te- JIunensus
I/ | MaM HPOTPaMMEI TEXHHYECKHX M KOMIIBIOTED-
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HBIX CPEACTB O0yuYEeHHS
1 | MS PowerPoint 67580828
2 | LibreOffice cBoboguoe 1O
3 | OC Anst O6Gpasosanue 8 AAO0.0022.00
4 | ABHIC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncynsrantlImoc 503/KJI
7 | Android OC cBobomnoe I10

12. MATEPUAJIBHO-TEXHUYECKASI BA3A, HEOBXOJUMAS 1JI51 OCYIIECTB-

JEHUA OBPA30BATEJIBHOI'O ITPOIIECCA IO TUCITUILJINHE.

HanmeHoBanue HaumenoBanue cnemuanb- | OCHANIEHHOCTL CHENHAILHBIX IIOMe-
AN CIMILIUHBI HBIX IOMeMeHnit H mome- MEeHUi U MoMemeHn 1Jisl caMoCTos-
(Moxyns), mnpak- | meHHil AJF CAMOCTOATEb- TeJIbHOI padoThI

THK B COOTBET- HOii padoThbI

CTBHH ¢ y4eOHBIM

IVIAHOM

Puzuka 103 (196084, r. Cankr- | Creyuarusuposannas mebeab: CTOIB,

Iletep6ypr, yn. Yepuuros-
CKkas, JoM 5, xadenpa Heop-
TraHUYECKOH XUMHU U Onodu-
3UKM) VYdeOHas ayauropus
JUIA TIPOBEJCHHS 3aHATHI ce-
MHHApCKOro THIA, TIPYIIO-
BRIX M HHAWMBUIYAIbHBIX

KOHCYJIBbTalUiA, TEKYINETO
KOHTpPOJIA U IPOMEXYTOUYHOIH
aTTeCTaluu.

CTyIIbsA, TaOypeTsl, yueOHasa 1ocKa,
Haznaonvie nocobus u yuebnvie Marepu-
aIBl: M3MEPHUTENLHEIE MHCTPYMEHTHI, Be-
CBI, OOpasIel AN HM3yYeHHS, MHKHOMET-
PEI, NIUIETKH, IITAaTUBBL, XHIKOCTH pa3-
HOH IUTOTHOCTH, Ja3epsl (JIa3epHbIE yKa3-
Kd), pedpaKTOMETphl, MONIPHMETPEI,
MHKDPOCKOIIBI, 0OBEKTMHKPOMETPEL, OKY-
JNApHBIE MHKPOMETPEHL, (DOTO3NIEKTpOKa-
JOPHMETPEI, HMCTOYHHKH CBETA, JIMH3HI,
M pakIMOHHEIE PEIIETKH U T.J.

104 (196084, r. Cankr-
IletepOypr, yn. YepHuros-
CKad, foM 5, xadenpa Heop-
TaHHYECKOH XUMUH U GHOH-
3uKM) VYueOHas ayIuTOpHs
JUIS IIPOBEOEHUSA 3aHATUU ce-
MHHApCKOro THIIA, TPYIIO-
BEIX W  HHIHBHAYAIbHBIX

KOHCYJIbTaLIHIi, TEKYILIETo
KOHTPOJI1 ¥ IPOMEXKYTOUYHOMH
aTTecTalun

Cneyuanusupogéannas mebenb: TNAapPTH,
CTyNb4, TabypeTsl, yueGHas J0cKa,
Haznaonwvie nocobus u yuebnvie Matepu-
allpl: M3MEPHUTENBHBIE HHCTPYMEHTEI, Be-
CBI, 00pasipl AJIA H3y4YeHHs, ITMKHOMET-
pBIL, MUIETKH, INTATHBEL, JXUIKOCTH pa3-
HOM ITOTHOCTH, Jla3zepsl (JIa3epHEIE yKa3-
KH), pebpakTOMETpHI, IOISIPUMETPHI,
MHKPOCKOIIBI, OOBEKTMHKPOMETPEI, OKY-
JSPHBIE MHKPOMETPHI, (POTO3IEKTPOKa-
JIOPHUMETPHI, HUCTOYHHKH CBETA, JIMH3EL,
JU(PaKIHOHHEIE PEIIETKH H T.JI.

206 Bonpmoil YHTATBHEIHA 321
(196084, I. Cankr-
Iletepbypr, yn. Yepuuros-
ckad, oM 5) [Tomermenune mus
CaMOCTOATENBHOM paboTHI

Cneyuanusupoeannas mebensb: CTOIBL,
CTYINBS

Texnuyeckue cpeocmea obyueHus: KOM-
IBIOTEPHI C MOAKITIOUeHHEM K cetr «MH-
TEPHET» H JOCTYIOM B OSIIEKTPOHHYIO
HHGOpPMANMOHHO-00pa30BaTENBHYIO Cpe-
oy

214 Manelif yMTANBHEIH 321
(196084, I. Cankr-
Ierepbypr, yn. YUepHuros-
ckadg, aoM 5) [Tomenienue msa
CaMOCTOSTENbHOM PabOTEI

Creyuanusuposannas mebenv. CTOJBL,
CTYNbA

Texnuveckue cpedcmea o6yuenus: KOM-
IIBIOTEPHI C MOAKIIIOYEeHHEM K ceTd «UH-
TEPHET» M AOCTYIIOM B 3JIEKTPOHHYIO

12



MH(OPMaNHOHHO-00PA30BATENBHYIO Cpe-
ay

324 Ortaen wundopManmoH-
HBIX TeXHonorui (196084, r.
Cankr-IlerepOypr, yn. Yep-
HHUTOBCKas, oM S) ITomemre-
HHUE U1 XpaHEHHs U HpoQH-
JIAKTHYECKOTO 00CITyKUBAHUA
y4eOHoro 000py10BaHASA

Cneyuanusuposannas mebenb. CTOINEL
CTYJIbS, CIEIMATbHBI HHBEHTAPh, MaTe-
pHaIBI ¥ 3allaCHEIE YaCTH A1 npoduiak-
THYECKOTO OOCIYKHBaHUA TEXHHYECKHX
CpenacTB o0ydeHHus

ITpunoxxenue 1 Ha 38 nucr.

Pa6ouyio nporpammy cocrapui:
K.X.H., IOIEHT

:j[ Q/k A H. Bapsbmes
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ITpunoxenue 1

MunncTepcTBO cennsckoro xossiicrsa Poccuiickoit Denepauun
DenepanbHOE TOCYAaPCTBEHHOE GIOKETHOE oOpa3oBaTeNbHOE YUpexIeHUe
BEICIIETO 00pa30BaHUs
«Cankr-IleTepbyprexuii roCyIapCTBEHHBIH YHUBEPCHTET BETEPUHAPHOIA
MEIUIHHED)

Kadeapa neoprannyeckoii xamuu u 6nopusnxu

®OH/I OIIEHOYHBIX CPEJICTB

OHU3UKA
YPpoBEHb BBICIIET0 00pa30BaHHUs
BAKAJIABPUAT
Hanpagsaenune noarorosku 06.03.01 BnoJiorns
IIpoduns I'eneTHKA KUBOTHBIX
OuHas dopma 06yuenus

I'ox Hayanma noxrorosku - 2025

CankT-IletepGypr
2025 r.



1. ITACITIOPT ®OHJAA OIIEHOYHBIX CPEACTB

Tabauua 1
Ne Dopmupyembie Koutpoaupyembie | Ouenounoe
KOMIETEeHIHH pa3aeJibl (TeMbI) CpeacCTBO
JAUCIHNININHBI
1. OIIK-2 Cnocoben npumeHaATs | Pasnen 1. Mexauuka Konnoksuym
TIPHHIAITEL CTPYKTYPHO-QYHKIHOHATIBEHOM TECTEI
g)praﬂmaunn, HCTIONB3OBATE [ Dasyiar D Kouioxsaym
H3HOJIOTHYECKHE, LUTOJIOTHYECKHE,
TECTHI
2. OHOXUMUYECKHe, OHOPH3IMUECKHE METO/bI Monexynapras ¢uzixa n
aHaM3a 11 OUEHKM M KOPPEeKIMM cocTosHMs | LeMOANHAMHUKA
XKHBBIX OOBEKTOB M MOHHTOpMHra cpenmsl ux | Paszen 3. Komnnoksrym
3. | oGuranus; ONEeKTPUIECTBO H TECTBI
OIIK-2.1 IIumenser OPUHIWIE | MArHETU3M
CTPYKTYPHO-(GYHKLIMOHANBHON OpraHH3aldu Pa3znen 4. Omruxa. KOJLIOKBHYM
4 JUIA M3ydeHus OHOJIOTHYECKHX OOBLEKTOB M B
* | OLIEHKH COCTOSHHS XUBBIX CHCTEM
OIIK-2.2 Ucnomesyer | Paznen 5. Aromnas u Konnoksuym
5. | dusuonoruyeckue, LMTONOTMYECKHE, | sfiepHas (hH3HKa. TECTHI

OHOXUMUYECKHE, OMO(HU3MYECKHE METOMBI
aHalM3a N1 MOHMTOPHMHTa H KOPPEKLHH
cpenbl OOMTaHHA XKUBBIX 00HEKTOB

OIIK-6 CrnocofeH HCNONB30BaTh B
poeCCHORANBHOM JEATEILHOCTH OCHOBHBIE
3aKOHBI (GM3HKH, XUMHH, HayK O 3emiie H
OHOMOrHH, MIPUMEHATD METOIBI
MaTeMaTHYecKOro aHAJIN3a H
MOZIENTMPOBaHKS, TEOPETHYECKHMX H
9KCTIePUMEHTAJIBHBIX HCCIIeJOBaHHUA,
npuoOperaTh HOBBIE MAaTEMATHYECKHE H
€CTeCTBCHHOHAyuHble 3HAaHHA, HCMOAB3YS

COBpeMEHHBIE obpazoBaTesiLHbIE u
HH(OpMAIIHOHHbBIE TEXHOJIOTHH;
OIlK-6.1 HUcnonesyer B

npodeCCHOHAIBHOM JeATENBHOCTH OCHOBHBIE
3akOHbl GU3MKHM, XHMUHM, HayK O 3emie H
6uonorun

OIIK-6.2 IIpumenser METObI
MAaTeMaTHYECKOro aHATH3a u
MOEeTUPOBAHHA, TEOPETHYECKUX H
SKCIIEPHUMEHTANTBLHBIX HCCIIEIOBAHMI

OIlK-6.3 Crnocoben mpuobperars
HOBEIC MareMaTH4ecKue "
€CTECTBEHHOHAYYHBIE 3HAHHA, MCIIOJB3YA
COBPEMEHHbIE obpasoBaTenbHbIC %4
HHPOPMALMOHHBIE TEXHOIOTHH

K-1 CHIOCOOHOCTBIO
3KCILTYyaTUPOBATh COBPEMCHHYIO ammaparypy
1 o0opyAoBaHHe ANS BBHINOJHCHUS HAy4HO-
HCCIIEOBATEIECKUX TIOJIEBBIX "
nabopaTopHeIX 6HoOrHYeckux paboT

[IK-1.1 ITIpumenser B cBoeid
JeATebHOCTH aHAIUTHYECKOe TabopaTopHOe
obopyRoBaHHE; CpEICTBA BBIYMCIUTEILHOM
TEXHHKH, KOMMYHMKALIMH H CBA3H




IIK-1.2  IIpoBomur mnaGopaTopHsle

HCCIIe0BAHMS,

OTOOpaHHbIX TIPHPOIHBIX 06pasnos;
paboTaTh Ha aHATUTHYECKOM J1aGOPaTOPHOM

obopyznoBaHum;

aBTOMAaTH3UPOBAHHBIE CHCTEMBI  KOHTPOJIA
9KOJIOTUYECKOTO COCTOSHHUS TEPPUTOPHIA.

3aMeEpBkl, aHaJIn3bl

HCIIOJBb30BAThH

IIpuMepHbIii NepeYeHb OUEHOYHBIX CPEICTB

Ta0auua 2
Ne | HanvenoBanme | KpaTkas xapakTepucTuka oleHounoro | IlpencraBieHue
OLIEHOYHOT'O CpeAcTBa OLIEHOYHOTO
CpEACTBa cpencTea B hoHIe
1. CpencTBo KOHTPOIS yCBOEHUS
y4e6HOro MaTepuaia TeMEI, pasjena Bonpocs! o
WM Pa3JeNloB AUCIUILTHHEL, TeMaM/paszenam
Komtoksuym | opraHusoBaHHOE Kak yaeGHOE 3aHsTHE JHCITUTIITIVHBI
B BH/JIe coOecel0BaHMs IPeoaaBaTeIs
¢ o0yJarormuMucs
2. CucreMa cTaHIapPTU3UPOBAHHBIX
3aJlaHui, I03BOJIAIOLIAs DoHJI TECTOBBIX
Tect aBTOMATH3UPOBATH MPOLEAYPY 3aJaHui

W3MEPEeHN YPOBHA 3HAaHUH U YMEHHIA
obyuaromerocs
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HNEPEYEHDb KOHTPOJIBHBIX 3A,JIAHHI>1!I HHBIX MATEPHUAJIOB,
HEOBXO/ITMMBIX JAJIsI OEHKU 3HAHUN, YMEHUWA, HABBIKOB
OIIBITA NEATEJBHOCTU

1. Tunospie 3alaHUA IJI8 TEKYHEro KOHTPOJISA YCIIEBAEMOCTH

IlepeveHs BONPOCOB K KOJUIOKBHYMY
®opMupyemMasi KOMIIETEHIIHA:

OIIK-2 CnocoGHOCTBIO HCIOIB30BATh IKOIOTMYECKYIO TPAMOTHOCT M 0a30BHIE 3HAHUA B
obGnacTy GU3MKH, XUMHH, HayK O 3eMIIe i OHOJIOTHH B XHU3HEHHEBIX CHTYAI[USX; IPOTHO3HPOBAThH
TOCIICACTBAA CBOEH NPOQECCHOHANBHON MAEATENHHOCTH, HECTH OTBETCTBEHHOCTH 34 CBOH
peLICHUS»

OIIK-2.1. npuMeHseT NPUHUUIBI CTPYKTYPHO-QYHKIHOHAIBHOM OpraHM3alMd JUIT
U3y4eHHs OHONOTHIECKUX 0OBEKTOB M OLEHKH COCTOSHHS JKHBBIX CHCTEM

Ho paspenam «Mexanukay, «Moiexkyaapuas ¢HUIMKA H TEPMOAMHAMHUKA,

«JIEKTPAYECTBO B MarHeTH3M», «ONTHKA», «(ATOMHAS U siiepHas GpUIHKA»

1. KupemaTuka MarepuaJbHOMH TOYkM. Buawr asmxenus. CroocoObl OMMCaHHSA IBHKEHHS.
VpaBHeHus ABMXKEHHA. PaBHOYCKOpEeHHOE JBHXEHHE.

2. KuHemaTWYecKHE XapaKTCPHCTHKH: KOOpAMHATAa (CHCTEMBI KOOpDAMHAT); CKOPOCTE;
YCKOpPEHME; YTJIOBAs CKOPOCTb.

3. 3aBHCHMOCTH KOODAHHATHI, CKOPOCTH, YCKOPCHHS OT BPEMEHM JUIS Pa3iIMYHBEIX THIIOB
JIBUDKEHUSL.

4. JluHaMHMKa MaTepHanbHON To4YkM. 3akoHbl HbioToHa. I'paHMI(BI NMPUMEHMMOCTH 3aKOHOB

HsrotoHa.

Bune: cun B mexanuke 3akos ['yka. Moayns FOura.

ITonsaTre n3ompoBaHHOR cucTeMbl. IMIynbe. 3aKOH COXpaHSHHA UMITYJIbCA.

OneMeHTHI cTaTHKH. MoMeHT cuibl. Prryar. YeaoBus paBHOBECHS phIYara.

Mexanngeckas pabota. CpoiictBa paboTel. Pabota mnepeMeHmo#f CHIBL MOIMHOCTE.

KoaddunmenT monessoro aeficTpus.

9. Kunetnueckas sHeprus. IloreHnuaneHas sHeprus. [loTeHOHanbHas SHEPrHs Tejia B IOJE
cunbl TkecTH 3emin. [IpeBpamenye sHeprun. 3aKOH COXpaHCHHS SHEPIHH.

10. Kone6anus. OcHoBHEIE XapakTepucTHKU. CBOOOAHEIE KONTeOaH s,

11. 3aryxaromue xonebaHus, BRIHYXACHHBIE Konebanus. Bpems penakcanuu. Pesonanc.

12. Bomnsl. Tumnst BonH. XapaKTepHCTHKA CHHYCOUAANBHEIX BOJIH.

13. BrlpaxxeHue i1a miaocko# BomHel. Ctosune Bonabl. CioxeHne OeryImux BOJH.

14. Iepenoc sneprun BonHoit. BekTop [ToitnTHHTA.

15. 3Byk kak ¢pu3HUECcKOe SBJICHHE, CYOHEKTHBHEIC XapaKTEPUCTHKH 3BYKA.

16. O6beKTUBHEIE XapaKTEPHCTHKH 3BYKa. AKYCTHYECKOE JaBIICHHE.

17. CxopocTh 3ByKa B pa3IHYHBIX CpeAax.

18. Mcrounuku 3Byka B TexHHKe W B mpupoje. OCHOBHbIE MEXaHHM3Mbl M3JIyUEHHS 3BYKa B
KHUBOTHOM MUpE.

19. Texnuuueckue NpPUEMHHKH 3Byka (mardukd). Bocnpuarme 3Byka. Pusmueckue
XapaKTEPHCTHKH CIIyXOBOro anmnapara. Kpusas paBHO# CHBIIIMMOCTH.

20. Puzuka ynbTpa- 1 HH(ppa3Byka. IXOJOKAIMS B TEXHUKE H KHUBOM IPUPOJIE.

PN

OIIK-2.2. wucnone3dyer  (uU3MOJIOTHYECKHME,  IUTONOTHYECKHE, OHOXUMHUYECKHE,
OHopHU3NYeCKHe METOALI aHAIN3a 11 MOHHTOPHHTA M KOPPEKIHH CpeAbl OOMTAHHS JKHBBLIX
00BEKTOB

21. Jlsa cmocofa onucaHus CHCTEMBl MHOTMX dvacTull. I[IoHATHE O MakKpOCKONMYECKHX H
MHKpPOCKOIMYECKHX ITapaMeTpax CHCTEM.



22
23

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38

39.

40.
41.
42.
43,
44.
45.
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CTENEHAM CBOOOIBI.
I'azoBrIe 3aK0HBI. YpaBHEHHE COCTOSHUA HACAIBHOTO Ira3a.
Cpennsis KMHeTHYECKasA SHEPrust MOJIEKYJI HAEAIBHOTO rasa.
Temneparypa xak Mepa cpeHe KUHETHYECKON SHEPTUH MOJIEKYIL.
bpoyHoBCcKoe nBHXeHMHE.

. Hpocre#imas monems MKT. OcHOBHOE ypaBHEHHE MONIEKY/ISPHO-KAHETHIECKOR TEOPHH.
. Iousatre o cremensx coGonsl. Teopema MakcBemna o paBHOpacHpeeNeHHH SHEPTHH IO

ITepBoe Havano TepMoauHaMHUKH. DYHKIMK COCTOSHMA B PYHKIMH IpoIiecca.

TepmonunamMuka H30NPOLIECCOB, TEPMOAUHAMUYECKHE TAPAMETPBI
BHyTpeHHs SHeprUs UACAIBHOIO ra3a.

Pabota mpu u3omporneccax.

TenmoeMKoCTh HIeaNbHOrO rasa.

Bropoe Hauano TepMoAMHAMHKH.

TennoBrle MATHHEI

KITJT rennosoit Mmamuusl. Teopemsr Kapro.

[Tpusenennoe KoaM4eCTBO TeIIOTH. DHTponus. Hepasenctso Knaysuyca.

rpaHI/II.II:I IIPUMCHUMOCTH MOJECIN HACAIBHOTO rasa. BKCHepI/IMeHTaJIBHBIC H30TCPMEI rasa

(u3oTepMEI DHpIOCA).
CuIlBl ¥ 3HEPrus MEXMOJIEKYIIPHOTO B3aUMOIEHCTRHA.
Mogens peanbHoro raza Bau-nep-Baansca.

OIIK-6. Crioco6eH HCIIoNb30BaTh B MPOGECCHOHANBHON AEATETEHOCTH OCHOBHBIE 3aKOHEI
(usuku, xumMun, Hayk o 3emie W GHONOrHH, IPUMEHSTh METOIBI MATEMATHUECKOTO aHAIH3a U
MOJIEIUPOBaHUsA, TEOPETUIECKUX H SKCHEPUMEHTAIBHEIX HCCIEOBAHUM, MPHOOpETaTh HOBLIC
MaTeMaTHYeCKUE U €CTECTBEHHOHAYYHBIC 3HAHH, HCIIOJIb3Ys COBpEMEHHEIE 00pa30BaTeIbHEIE H
nH(pOpMalHOHHBIE TEXHOJIOTHH:
OIIK-6.1. Mcnonesyer B mpodecCHOHANBHOM AeSTENBHOCTH OCHOBHEIE 3aKOHBI (DH3UKH,
XMMHH, HayK 0 3eMie i OHOJIOTHH

H3oTepMbl peassHOTO rasa.

CpaBHeHHE H30TEpM peaTbHOrO rasa U H30TepM rasa Ban-mep-Baankca.
MerTacTabunbHEIE COCTOSHHS.

VYpasaenue Knaneiipona — Knaysuyca.

Dasoskle nepexosl nepBoro poaa. Mazorkle AUarpaMMel.
IToBepxHOCTHOE HATSDKEHHE.

CwmaunBanue. Kpaeoit yrom.
Kanunnapasie ssirenuns. Jasnenue Jlannaca.

Buns! B3auMoneiicTBHA B Ipupo/IE.

JNexTpHYECKUe 3apAasl H HX CBOMCTEA.

3axoH KynoHa.

ODIEKTpHYECKOE IT0JIE B BaKyyMe. HanpsokeHHOCTD 3JIEKTPHYECKOTO HOMS.

IlpuHImna cynepno3uIuy AMeKTPUIECKUX MOJIe.
IoTeHnuan 3NMeKTPAIECKOTO TOJS.

anexrpuyeckuii Tox. S/C.

3akoH Oma 17151 OTHOPOIHOTO YHACTKA LIEIH U [TOJIHOM LIEIIH.,

OIIK-6.2. IlpumeHsier MeTOABI MATEMATHYECKOTO aHANKM3a M

TCOPETUUYCCKUX N DKCIICPUMEHTAIBHBIX HCCIICOOBAHUIA

56.
57.

ONeKTpUYeCKUE CBOMCTBA BEILECTB.
Onslt [Tananexkcu-Mannensmnrrama.

MOJCIIAPOBaHUA,



58. 3aBHCHMOCTH COIPOTHBICHUS IPOBOHUKA OT TEMIIEPATYPHL.

59. Dnextpudeckuii TOX B OIYIPOBOJHUKAX. 3aBUCHMOCTE COMIPOTHBIIEHHS OT TEMIEIPATYPHL.

60. CoGcTBeHHBIE H IPHMECHEIE MONYIPOBOTHUKH.

61. IlpoBoasmne ¥ HENPOBOIAIINE XKUAKOCTH. DIEKTPOIHTEL

62. 3aKOHBI HIEKTPONH3A.

63. DnexTpuveckHii TOK B rasax.

64. HecaMOCTOSTENBHBIN U CAMOCTOSTEIBHBIN Pa3psABL.

65. THIIBI CAMOCTOATENBHBIX Pa3PsIOB.

66. Illkasa >IeKTPOMArHUTHEIX BOJIH.

67. BumuMerii guanazoH. YibTpaduoneToBoe u HHQpaKpacHOE H3IIydeHHE.

68. PentreHoBckoe H3nmydeHHE. Y -U3IyIEHHUE.

69. DOBOMOIHA ONTHYECKUX MPEACTABICHUH.

70. TIpencrasnenne o6 3neKTpOMarHUTHON npupoie cBeTa. [losiBleHHe M pa3sBUTHE KBAaHTOBOM
OIITHKH.

71. 3aKkoHBI reOMETPUIECKOI ONTHKH.

72. OCHOBHBIE IOHATHSA I€OMETPHYECKOH ONTHKH: NMOKA3aTeNb IPENOMIICHHS, CBETOBOW Iyd,
BOJIHOBOH ()POHT, BOJHOBAS TOBEPXHOCTb.

73. Ilomuoe BHyTpeHHEE oTpaxkeHue. Heoqnopoauas cpena. Mupaku.

74. Onrtuyeckue NpHOOPEL.

75. Abeppaluy ONTHYECKUX CHCTEM.

OIIK-6.3. cmocobeH npHoGpeTaTh HOBEIE MaTeMATHYECKHE M €CTeCTBEHHOHAYYHEHIE
3HaHMs, HCIIONB3YsI COBPEMEHHEIE 00pa3oBaTeIEHbIE U HH(POPMAIMOHHEIE TEXHOIOTHH

76. TlosiBneHue U pa3sBUTHE KBAHTOBOM OITHKH.

77. Abcomotno depHoe Teno. PoroMeTpuueckHe BENHYHHBI (JHEPreTHYECKHE): CBETOBOM
IIOTOK, CHJIa CBETa, APKOCTh, CBETAMOCTb, OCBEIIIEHHOCTE.

78. AOcomoTrHO 4yepHOe Teno. QoToMerpuueckre BETHIMHBI (CBETOBBIE): CBETOBOM IOTOK, CHIIA
CBETA, APKOCTh, CBETUMOCTE, OCBEIICHHOCTD.

79. Jlucnepcus cBera. IlorimomeHWe 3NeKTPOMATHATHBIX BOJIH BEMIECTBOM 3akoH bByrepa-
JlamGepra.

80. Untepdepennusa. CrmocoObl NONMydYeHHsS KOTEPEHTHBIX HCTOYHMKOB. WHTepdepeHims B
TOHKHUX IuteHkax. Konsna Hetotona.

81. ndpaknus Ppenens u Opaynarodepa. Judpakimonsas pemieTka.

82. Ilonspuzanus cBera. 3akoH Mauoca. JIByrydenpeoMIcHHE,

83. ArtoMmHOE A1Ipo, €ro XapaKTepHCTHKH.

84. Mogens SaepHBIX CHIL.

85. PammoaxTHBHOCTH. 3aKOH pajMOAKTHBHOI'O paclaia.

86. a-pacman.

87. B-pacman. Heitrpuno.

88. SnepHrle peaknuu.

89. DOnemeHTapHEIE YaCTHIIEL.

Ilepedens TecTOBBIX 3aJaHMIT
OIIK-2 CnocobeH TNpHUMEHATh NPUHIMOB CTPYKTYPHO-QYHKIMOHAIBGHON OpraHM3aliy,
ACIONBb30BaTh (PU3HONOrHYecKHe, IUTONOTHYCCKIE, OHOXUMUYECKHe, GHODUINIECKIE METOEI
aHamH3a I OLCHKH M KOPPEKIMH COCTOSHMS JKUBBIX OOBEKTOB M MOHUTOPHHTA CPEIBI HX
obuTtaHus;



OIIK-2.1 IlpuMenseT MPHHIHUIBI CTPYKTYPHO-GYHKIMOHATBHON OpraHM3alMy s H3ydeHHs
OHONOTMYECKUX OOBEKTOR M OLCHKH COCTOSHHS XKHBLIX CUCTEM

OIIK-2.2 Ucnone3yer (pH3MONOTHYECKHUE, LHTONOTHIECKHE, OHOXHMHUYECKHE, GHOMDHIMICCKHE
METOJBI aHAIM3a [UI1 MOHUTOPHHIa M KOPPEKIUH CPeIbl OOMTaHMS HKHMBBIX OOBEKTOB

3AJTAHMSA 3AKPBITOI'O TUITA

3ananus KoOMOMHHPOBAHHOIO THIIA ¢ BEIGOPOM OJHOT0 BEPHOT0 0TBETA M3 IPEAJI0KEHHBIX
BAPDHAHTOB

OIIK-2.1 TIpmMeHseT NPUHIMIBI CTPYKTYPHO-(QYHKIMOHANLHON OpraHM3anum s
H3y4eHHs OHOJIOTHYECKHX OOBEKTOB U OIIEHKH COCTOSHHUS )KHBEIX CHCTEM

3aganue 1.

IIpoyumaiime 3a0anue u gvibepume npasunvrblli Omeem.

Jl71s TOro YTO6E! OTPAXKEHHBIH JIYY COCTABIISLI ¢ MafalomuM yroi 40°, yron nagesus
CBETOBOTO JIy4Ya JOJDKEH OBITH:

1) 20°

2) 50°

3) 40°

4) 25°

3anumure 1udpy, 0 KOTOPOH YKa3aH BEPHBIH OTBET

Otger: 1

3apganmue 2.

Hpouumaiime 3a0anue u gulbepume npasunvHblii omeem.

Kakum 6ysieT OTHOCHTENBHEIN TOKa3aTeNb IPEIOMIISHIS ABYX CPEl, ECIIHM YIoJl NaJeHusI
paBeH 60°, a yros Mex Iy OTpakKeHHBIM U IIPEJJOMIEHHBIM JIy4aMH paBeH 90°7

1)1,5

2)\2

3) 3

41,2

3anumute IUdpy, 101 KOTOPOH YKa3aH BEPHBIA OTBET

OtBert: 3

3apanue 3.

IIpouumaiime 3a0anue u geibepume npasunbHbL OMBem.

Kakum Gyzner noxasarespb peToMIeHHS BTOPOi Cpebl OTHOCHTENHHO IEPBOM, €CIIH IIPU
IIEPEXO0C CBETA U3 IIEPBOH Cpesibl BO BTOPYIO YroJ NpenoMiieHus paseH 30°, a yron
naneHus B 2 pasza 6onpioe?

1) 143

2)\2

315

43

3amummTe nUdpy, oA KOTOPOi yka3aH BepHEI OTBET

OrtgerT: 4

3aganun Komﬁmmponammro THIIA € BI:IﬁOpOM HECKOJBbKHX BEPHBIX OTBCTOB U3
HNPEAJIOKECHHBIX BADHAHTOB

3ananue 4.
IIpouumaiime 3a0anue u evibepume NPAGULLHbLIE OMBEMbL.
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Yo coboii mpeacrapser cocyaucras TKaHb?

1) apMHpOBaHHEIT  KOMIO3MITHOHHEIH! MaTepuall, TOIOBHHY 00BeMa KOTOpPOro
COCTaBJIsIET I'MAPOKCHJIANIATHUT,

2) TeTepOreHHYIO TKaHb, COCTOAINYI0O M3 3-X HAIOXEHHBIX [Pyr Ha Jpyra CJIOEB:
SMUJEPMHICA, AEPMBI H IIOAKOXKHOM KIETYaTKH;

3) COBOKYNHOCTh MBIIIEYHEIX KIETOK H BHEKICTOYHOLO BEIIECTBA, COCTOAIIETO M3
KOJuIareHa u 3JIacTHHA,

4) BOJIOKHA KOJ/IAreHa, 37aCTHHA H OCHOBHOTO BEIIECTBA - KOJLIareHa;

5) BBICOKOJIACTHYHBIM MaTepHall, COCTOSIIMH H3 KOJlIareHa, 3JIaCTHHA H TIJIAJKHX
MBIIUCYHEIX BOJIOKOH.

3anuimuTte MUQpPSI, 104 KOTOPHIMH YKa3aHbL BEpHEIE OTBETHI
OrtBerT: 45

3apxanne 5.

Hpoyumaiime 3a0anue u evibepume npasunvhvie omeemoi.

Kak u3MeHHTCS NaBleHHe HIEANTbHOO rasa Ha CTEHKH COCY/d, ECTH B JAHHOM 0GbeMe
CKOPOCTb KaXHOH MOJICKYJIBI yIBOMIIACK, @ KOHIIEHTPAIHs MOJIEKYJ He H3MEHMIIACh?

1) He uzmenwnres.

2) VYpemmuurcs B 2 pasa.

3) Veemwuurcs B 4 pasa.

4) OTBeT HeOHO3HAYEH.

5) VBemmuurcs.

3anunmTe MUQPEL, 10X KOTOPEIMH YKa3aHbI BEPHBIC OTBETEI
Otsert: 35

3allaHHﬂ 3aKPBITOr0 THIIA HA YCTAHOBJICHHE COOTBETCTBUA

OIIK-2.2  Hcnonmsdyer  (H3MONOTHYECKHE, HHTOJIOTHYECKHE, OHOXHMHYECKHE,
bropusHIECKHEe METOMB! aHANM3a M MOHHTODHHIA M KOPDEKLHH cpenbl OOHUTaHUS MKMBBIX
00BEKTOB

3ananue 6.
IIpouumaiime 3a0anue u ycmanosume coomeemcmeue.
YCTaHOBUTE COOTBETCTBHE: MEXAY 3a/aueif H BEPHHIM OTBETOM

3amaua OTtser

A 1. Onpenenure SKBUBANEHTHYIO A03Y 1 [12-1033s
HEHTPOHHOIO M3JIyYeHH, €CIIH
NOrJIOLIEHHas o3a paBHa 5 - 107 I'p,
a k03 bHLUHCHT KavecTsa s
HEWTPOHOB paBeH 7.

b OnpenenuTe MOrmomeHHyIo 103y NpoToHHoro | 2 | 2.7 -107 38
H3JTy4eHHs, €C/IM SKBUBAJICHTHAsA 032 PaBHA
7.28-107 3. KosdummenT kauecrsa mis
HEHTpPOHOB paBeH 10,

3 |35-10°%38

4 [72810°Tp

5 |0.728-10°Tp

3anuiuTe B TaGNHITY BHIGPaHHEIE WM(PHI O] COOTBETCTBYIOLIMME OGykBamu.
A B

11



OtseT; A3B4

3aganue 7.

IIpouwumaiime 3a0anue u ycmanogume coomsemcmeue.
YcTaHOBHTE COOTBETCTBHE MEXIY Pa3/ielIOM HAyKH H BEPHBEIM OIpPEACICHAEM

Onpegenenue

Pa3nen Haykn

A

Pa3zpien 6MoMexaHHUKH, B KOTOPOM HCCIIEAyeTCS
JBH>KEHHE KPOBHU 110 COCYIUCTOl crcTeMe.

1

I'nopasnuka

Paznen MexaHHKH, B KOTOPOM H3ydaeTcs
IOBHXXECHUE BA3KOH XXUIKOCTH.

I'mapoaspomexanuka

KOMIUIEKC pa3feNioB HPUKIATHON (H3UKH,
paccMaTpHBaOIME  3aKOHBI  (DH3HKH,
¢bu3nyecKue NpONEecCHl W ABIEHMSA, HX
XapaKTepUCTHKH, (HU3HYECKHE MOJAEIH H
ypaBHEHUSA B [IpUMEHECHHH K
MEJUIMHCKAM 3a1aq9aM.

I'omoauHaMIKa

I'emoauHaMuKka

Menuiunckas ¢uzuka

3anumute B TabIHIy BEIOpaHHBIE HHGPEI IOl COOTBETCTBYIOIIUMH GyKBaMH.

b B

Oteet:; A4B2B5

3anauue 8.

Hpouumaﬁme 3a0anue U ycmanoeume coomeemcemaeue.

Y CTaHOBHTE COOTBETCTBHE MEXAYy OonpeaciICcHueM 1 HAUMCHOBAaHHEM BETHYHHEBL

Onpenenenne

HanveHoBanue BeTHYHHDBI

A

OrtHomenne abcomoTHOIM AedopMaLii K
MEePBOHAYANEHOM JUTHHE

1

A6comoTHas aedopmarius

b

CBOICTBO MaKpOCKOITHYECKHX Tell
CONPOTHUBIIATECS H3MEHEHUIO HX 00BEMa
uH GOPMEI O] BO3JIEHCTBHEM
MEXaHUYECKUX HaIIPSIKECHHI.

2

OrtHocuTenbHas ynpyroctb

I3TO IIONTHOC YIUTHHCHHUE CTEPXKHA, TO €CTh
NICPEMCIICHUC CBO6OIIH01"O KOHITa
CTEPXKHA OTHOCHUTCJIBHO TIOJIOKCHH A
JTOTO KOHIIa B HCHarpy>XCHHOM
COCTOSHHUH CTEPIKHA.

Vapyrocts

JTO KOIMYECTBEHHAs XapaKTepHUCTHKA
nedopMaruu, KOTopast yKa3sIBaeT, Ha
KaKyIO 4acTh YBEJIMYMIACH

NEpBOHAYAILHAA JIJIMHA TEIa

Hedopmanus

12




I 5 I OtHocurensHas gedopMarms

3amumute B Ta0NMIly BHIGpaHHBIE UMPEI IO/ COOTBETCTBYFOIHUMH GYKBAMH.
A b B r
Ortser: ASB3B1I2
3apanme 9.
Ipouumaiime 3a0anue u ycmanogume coomsemcmeue.
YCTaHOBHTE COOTBETCTBHE MEXY 33a9eii M OTBETOM
3agaua OtBer
A Kaxk HU3MEHUTCH HaMPSOHKEHHOCTSH | 1 VBenuuutes B 2 pasa.
NIEKTPHUECKOTO 1014, CO3/1aHHOTO
TOYCYHBIM 3apsa/OM, [PU YMCHBIIECHHH
PaccTOgHMs 10 Hero B 2 pa3a?
b Bo cKoJBKO pa3s yBeTIHUUTCS CpeaHsis 2 VBenuunres B 4 pasa.
KMHETHYECKast IHEPTUS MOJIEKYIBI
UJICaNbHOTO ra3a P YBEIIMYCHHH
TEMIIEpaTypHl B 4 pasza
B Bo ckosbko pa3 yBenuuuTcs Temmeparypa | 3 VMeHbIIMTCS B 2 pasa.
HACANbHOIO Ta3a IpH  YBEIHYCHHHU
KOHIIEHTpallMH B 4 pasa
4 YMenpuutes B 16 pas.
5 He usmenurcs
3anuimmuTe B TaONHIYY BRIOpaHHBIE LHGPHI O/ COOTBETCTBYIOIIHMHE GYKBaMH.
A b B
Otset: A3B2B5
3ananme 10.
IIpouumaiime 3a0anue u ycmanoeume coomsemcmeue.
YCTaHOBHTE COOTBETCTBAC MEX/Y ONPEAECICHHEM M IOHATHEM
Onpenenenue IHonsaTHe
A CriocoGHOCTB COXPAHATE (IIOYTH MOJHOCTHIO 1 ITnactuuHOCTH
HJIM 4aCTHYHO) H3MEHEHHE pa3MepoB 10cIIe
CHATHA BHCLIHHX BO3ACHCTBHH,
b HepeMeIaThCA ¢ HEKOTOPOH CKOPOCTEIO B 2 IIpouHoCTD
NPOCTPAHCTBE OTHOCUTENBHO APYTHX CIIOEB
aTOl 6MoNMOru4ecKoil TKaHu
B 3 Bszkocts
r 4 XecTkocTs
5 Tekyuects
3anmumuTe B Tabnuiy BeIGpaHHEIE (HAPEI 0] COOTBETCTBYIOIIAME GYKBaMH.
A b
Ortgert: A1BS
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—3TO..

33).13]1“51 3aKPBITOT0 THIIA HA YCTAHOBJ/ICHHE IIOCJE€J0BATEILHOCTH

3ananue 11.
IIpoyumaiime 3a0anue u ycmanosume nociedosamensHocm.
YCTaHOBHUTE MPaBHJIBHYIO MIOCIIEAOBATEBHOCTD: SHEPreTUYECKHNE XapaKTePHCTHKH

1. Pabota

2. MoimHoCTE

3. BpeMs

4, NPsSIMO IIPOIIOPLHOHATEHO
5. 00paTHO IIPONIOPIIMOHANEHO

OtBer: 2,4,1,5,3

3ananne 12.

IIpoyumaiime 3a0anue u ycmanosume nociedosamenvHocme.
VYcTaHOBHUTE MPaBUIBHYIO IIOCIEN0BATEIFHOCTE: KOJHYECTBO TEIUIOTH
Macca BellecTBa

yACbHAA TEIJI0EMKOCTD

KOJIMYECTBO TEILIOTHI

HavyaJbHas TeMIleparypa

MHHYC

KOHEYHas TeMIleparypa

YMHOXHTE

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

Nk N

3aganue 13.
IIpouumaiime 3a0anue u ycmarnosume nociedosamensHOCHb.
YcTaHoBHTE NPABUIBHYIO NOCIIEA0BATENLHOCTD: THPABIIMYECKOE CONPOTHBIICHHE TpyOBI

1. YETBEPTad CTENEHb paauyca
2. JUIHHA

3. IPsSMO IIPONOPIHOHATIBLHO
4. 00paTHO IPONIOPIMOHAIBEHO
OtBer:3,2,4,1

3apanne 14.

IIpowumaiime 3adanue u ycmarnosume nociedosamenvHocme.
YcTaHOBHMTE NPaBUIIBHYIO TI0C/IEN0BaTeNbHOCTE: Yncio Peitronsaca
XapaKTCPHEBIA TMHEHHEIH pa3Mep TpyOsI

IUIOTHOCTB JXUOKOCTH

K03 GULHEHT TUHAMHYECKOH BA3ZKOCTH

CKOpPOCTh MOTOKA

IIPSAMO IIPOIOPLIHOHAIBHO

06paTHO HPOTIOPIMOHANEHO

YMHOXHTb

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

N AW N~

3aganne 15.

Ilpouwumaiime 3a0anue u ycmanoeume nocredo8amensHOCHb.

YcTaHOBHTe NPABHIIBHYIO OCHEOBATEIBHOCTS: HaKauka ra30BOT0 JIa3epa — 370 ..

1. JNEKTPOHBI COYNApsIOTCA C aTOMaMM ra3a H IEepeBOAAT HX B BO3GYXIEHHOE

COCTOSTHHE
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2. I0/acTCA HAPSDKCHUE Ha 3JIEKTPOJEI B TpYOKe

3. ONTHYECKHH PE30HATOP CO3JAET MPESHMYIIECTBEHHOE HANPABIEHHE M3y ICHHA

4, 4acTh MOTOKAa ()OTOHOB OTpaxkaeTca OOpaTHO B TPyOKy N NoImepiKaHHs
BBIHY)KIEHHOTO H3ITYYCHHS

Otser: 2,1,4,3

3AJAHMSI OTKPBITOI'O THIIA

3aganne 16.

IIpouumaiime 3a0anue u daiime ob6ocnosannvlii omeem
YCKOpeHHE XapaKTePH3yeT OBICTPOTY ......coveennne......
OrtBeT: U3MEHEeHUs CKOPOCTH.

3ananmue 17.

IIpovumaiime 3a0anue u daiime o6ocHosanHwIli omeem.
ITepuon xone6aHus, 3TO BPEMS ........c...........

OTBeT: 0AHOr0 MONHOTO KOMEOaHHUA.

3aganue 18.

Ilpouumaiime 3a0anue u daiime o6ocrnosannwviii omeem.
AMIUTATY/a KOJIEOaHHs, 3TO MAKCUMAIBHOE . ........
OTBeT: OTKJIOHEHHE TeNa OT MOJIOXKEHH PABHOBECHS.

3apanne 19.

IIpouumaiime 3a0anue u daiime o6ocHoeanuwili omeem.

Pacipoctpanenne xonebanmit IEPEMEHHOrO 3JIEKTPOMATHATHOTO TIONS B HPOCTPAHCTBE,
HA3BIBAETCH .................

OTBer: 3JeKTPOMArHUTHEIMHA BOJTHAMH.,

3ananmne 20.

IIpoyumaiime mexcm u daiime paseeprymoiii 060CHOBaNHbIT OMEEm
IIpospaunoe Teno, OrpaHHYECHHOE ABYMS CHEPHUECCKHAMM . .. .......
OTBeT: MOBEPXHOCTAMH HA3BIBAETCS JIMH3O}.

OIIK-6 CnocobeH HCNONB30BaTh B NPOQECCHOHANBHON JESTENHHOCTH OCHOBHBIE 3aKOHBI
(usuku, XxuMuH, Hayk 0 3eMie W GHOJNOTHH, IPUMEHATh METObl MATEMATHYECKOTO aHATH3A H
MOJCTTHPOBAHHS, TCOPETHICCKUX M 3KCHEPHUMEHTANLHBIX HCCISHOBAaHHM, NMpuoOpeTaTh HOBHIC
MaTEMaTHYECKHE H €CTECTBEHHOHAYYHBIC 3HAHMS, HCIIONB3Ys COBpEMEHHBIE 00pa30BaTENbHEIE U
HH(OpPMAIIMOHHEIE TEXHOJIOTHM;

OIIK-6.1 cnonb3yer B MpodeCCHOHANBHOM JESTENLHOCTH OCHOBHEIE 3aKOHBI (DH3HKH, XAMUH,
HayK 0 3emiie 1 GHOJIOrHH

OIIK-6.2 IIpuMeHsET METOMEI MATEMATHYECKOTO AHAIM3a ¥ MOJEIHPOBAHMSA, TEOPETHYECKUX
9KCHEPUMEHTAIBHBIX HCCIIENOBaHUi

OIIK-6.3 CnocoGen mpHOGpeTaTh HOBBIE MaTeMaTHYeCKHE M €CTECTBEHHOHAYYHBIC 3HAHHS,
HCIIONB3Ys COBPEMEHHEIE 0Opa3oBaTeNbHEE U MH(POPMAIHOHHEIE TEXHOTOTHH

3AJJAHHSA 3AKPBITOI'O TUIIA

3agmanus KOMOMHUPOBAHHOIO THIIA ¢ BLIGOPOM OAHOr0 BEPHOT0 OTBETA U3 NPEII0KEHHBIX
BAPHMAHTOB
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OIIK-6.1 Hcmone3yeT B MpodecCHOHATBHON IEATENPHOCTH OCHOBHEIE 3aKOHKI (H3MKH,
XMMUH, HayK 0 3eMyie 1 CHOJIOrHH

3apanue 21.

IIpouumaiime 3a0anue u gvibepume NPAGUNLHBLLI OMBem.

Kakoe MexaHuueckoe HalpspkeHHE B CTEHKAaX COCyAa BO3HHKAeT IIPH CpeIHEM
aprepuaiibHoM naBieHHM 11 xIla, ecnmm oTHomeHHe pagMyca mpocBeTa K TONIIHHE
CTEHKH COCyJia paBHO 67

1) 1,83 klla;

2) 66 xlla;

3) 0,54 klla;

4) 17 xlla;

5) 5«lla.

3anumure nudpy, 101 KOTOPOil yKa3aH BEPHEIH OTBET

Otser: 2

3ananue 22.

Ipouumaiime 3a0anue u evibepume npasuNbLHLLE OMEEM.

Kakopa momycTtHMas MakCHMallbHas CHJa, BBI3BIBAIOLIAsd AeOPMAIMIO  CHKATHS
OenpeHHO# KOCTH IUTaHTUCTa Maccoit 80 Kr, MpH MOIAHATMH UM IITAHTH, €CIH JHAMETP
GenperHoit KocTH 30 MM, a IONyCTHMOE Hanpsbkenue pasHo 15-107MTau g = 10 M/c??

1) 105,175 xH,;

2) 800,125 xH;

3) 30,134 xH;

4) 80,723 xH;

5) 92,325 xH.

3anummre nudpy, MoX KOTOPO# yKa3aH BEPHEBIH OTBET
Ortser: 1

3apanmne 23,

Ipoyumaiime 3a0anue u gvibepume npaguibHblli omeem.

OnpenenuTs KOJTMYECTBO TEIUIOTHI, IEPE/IaHHOE CUCTEME TIPU TeMIeparype 27 rpaaycoB
Henscus, ecnu npuBesieHHast TEILIOTa Okasanack pasHoit Q,, =30 Ix/K.

1) 810 Ox

2) 9000 ik

3) 1,1 Ix

4) 9 JIx

3anumure Py, M0 KOTOPOii YKa3aH BepHbIA OTBET
OrtBerT: 2

3aganusa KOMOHHHPOBAHHOTO THIIA ¢ BLIGOPOM HECKOILKHX BEPHBIX OTBETOB H3
MpeI0KeHHBIX BADHAHTOB

3apnanne 24.

IIpoyumaiime 3a0anue u evibepume npasunbHbie OMEEMbl.

IToyemy xpoBb sABIISETCA HEHBIOTOHOBCKOM XKHAKOCTHIO?
1) 310 00ycnoBIeHO HAINYHEM B Hell GOPMEHHBIX 2IEMEHTOB.
2)  U3-3a cnoxHoro cocrasa.
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3) Oro oOycnoBneHo TeM, YTO s KpoBH 4uClIO PelHonbAaca npuHuMaer
KPHTHYECKOE 3HAYECHHE.

4)  9ro 0bycnoBneHo GoBIIM KO3DOUINEHTOM BIIKOCTH KpPOBH.
5)  3ro 06ycnoBNeHO MaNeHEKHAM K03 OHIHEHTOM BI3KOCTH KpPOBH.

3anuimute UQpLI, HO KOTOPHIMM YKa3aHBI BEPHbIE OTBETEI
Orser; 12

3ananme 25.
IIpouumaiime 3a0anue u evibepume npasunvhvie omeemo:.
Yto ABISETCA MPUIHHOM JBHKCHHS KPOBH IO COCYAHCTOMY pycuy?
1) Pabota cepana.
2) BcaceBaromee nefCTBHE CTPYH.
3) PasHocTh JaBIICHWI BHYTPH ¥ BHE COCYA.
4) PasHOCTb naBieHuit B HaYalle M B KOHIE COCYAMCTOrO PycIa.
5) BcachBaromee feitcTBrE cTpyH U paboTa cepana.
3anuuuTte qUQPEI, TOX KOTOPEIMH YKa3aHEI BEPHEIE OTBETHI
Ortser: 14

3aI(aHHﬂ 3aKPLITOT0 THIIA HA YCTAHOBJICHUE COOTBETCTBHS

OlIK-6.2 IIpuMeHseT MeTOABI MAaTeMaTH4eCKOr0 aHaim3a M MOJIECIIMPOBAHHUS,
TEOPETHYCCKUX M IKCIEPUMEHTATBHEIX HCCIIEAOBaHMHA

3amanmne 26.
Hpowumaiime 3adanue u yemanosume coomsemcmeue.
VCTaHOBUTE COOTBETCTBHE: MEX/Y OLIpeAeNICHHEM M BEIMYMHOMN

Onpenenenne Beanunna

A BosHukaet B TOM ciy4ae, ecm BHemRue clibl | 1 | JledopMaims TekyuecTu
HarpasJIeHbI 110 ONHOH NMPAMOIi B pa3Hbie
CTOpPOHEI BAOJIb IPEMETA;

b Hayxa o MexaHU4eCKOM NBIKEHUH 2 | Yopyrocts
MaTepHANBHBIX TEJ H MPOHCXOIALIMX ITPU
9TOM B3aHMOJEHCTBHAX MEXIY HIMH

3 Mexanuxa

JuHamuka

5 | Medopmauus pactsxenus

3anummre B TaGMMIY BRIOPAHHEIE WA(PEI 10,1 COOTBETCTBYOLIAME OykBamu.

A b

Ortset: ASB3

3ananmue 27.
IIpoyumaiime 3a0anue u ycmanoeume coomsemcmeue.
YCTaHOBHTE COOTBETCTBHE: MEX/Y 33/1a4€ii H BEDPHBIM OTBETOM

3agaua OT1Ber

A Kax n3mMeHuTCS CpeiHsa KMHETHUECKAas 1 VBenuunres B 2 pasa.
DHEPrus MICaIbHOIO rasa nmpu
YBEJIMYCHUH aGCONMOTHOM TeMIepaTypsl B
2 paza?

b Kak u3MeHMTCS CHiia TpeHHS CKONBXEHHS | 2 YBemuuntes B 4 pasa.
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IIpY JBMKEHHUH OpyCcKa 1o
TOPH30HTANBHOH MIIOCKOCTH, €CIIH CHITY
HOPMAJIBHOTO JaBICHHS YBEJTHUYUTD B 2
paza?

B 3 VYMeHBIIUTCSA B 2 pasa.
YMeHbIIUTCS B 4 pasa.
5 He n3mennTes
3amuimmTe B TabIMIy BEIOpaHHEIE MEQPHI 10 COOTBETCTRYIOMUMH OYKBAMH.
A B
Orser: A1B1
3ananue 28.
IIpouumaiime 3a0anue u ycmanosume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE MEXAY NapaMeTPOM H eMHHUIEH M3MEPEHHS
HapameTtp Eannauna uzmepenus
A | ckopocth 1 |m/c?
b BpeMs 2 |c
B | yckopenue 3 | M
T 00BEM 4 |mMm/c
5 | xr
3anumute B TaOMHIYy BEIOpaHHBIE HHU(PHI 10 COOTBETCTBYIOIMME OYKBAMH.
A B B r
Otset: A4B2B113
3aganmue 29.
IIpouumaiime 3adanue u ycmanogume coomeemcmeue.
YCTaHOBHTE COOTBETCTBHE MEXIY apaMeTpPOM H €AWHHIIEH H3MEPEHHS
ITapamertp Exnnmna uzmepenus
A IIIOTHOCTE 1 I1Ia
b IaBJICHHE 2 I'mg
B | MHIYKTHBHOCTB 3 Kkr / M3
r HUMITYJIBC 4 I'm
I JacToTa 5 KT M/C
3anumuTe B TabIKIy BRIOpPaHHBIE HH(PEI 110/ COOTBETCTBYIOMMME GYKBaMH.
A b B T pill

Otset: A3B1B4I'5]12

3agaune 30.

IIpouumaiime 3a0anue u ycmanosume coomeemcmaue.
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YcraHoBHTE COOTBETCTBHE MEKAY ITApaAMETPOM U CAUHHUIICH H3MEPCHHUA

IHapamerp Epnnuna uzmepenus

A pabota 1 Jx
B HAaIIPSOKEHUE 2 D

B 971.EMKOCTB 3 OmMm
r SHEprus 4 B

)| CONPOTHUBJICHHE 5 I'm

3anmummTe B TaGNULy BEIOpaHHEEIE ITH

A b

B

r

A

DPEI II0JT COOTBETCTRBYIOIIKUMH OYKBaMHU.

Otser: A1B4B2I'1]13

3apanns 3AKPLITOr0 THIIA HA YCTAHOBJICHHE ITOCJIE€A0BATEILHOCTH

OIIK-6.3 Cnocoben mpuoGperaTh HOBEIE MaTeMATHYECKHE H €CTECTBCHHOHAYYHEIE 3HAHWS,
HCIOJNB3Ys COBPEMEHHBIE 00pa3oBaTeNbHbIe U MHGOPMAaMOHHEIE TEXHOIOTHH

3ananne 31.

IIpowumaiime 3a0anue u ycmanosume nocied06amerbHOCHb.

PacmonoxuTte mxkansl B HOpAAKE YBEJIMYEHUA BO3MOXKHEBIX NEHCTBHI Hax HUMU

1. oTHOIICHHI
2. nopaIKOB
3. uHTEpBAIOB
4. umeH
Otsert: 4231

3ananue 32.

IIpouumaiime 3a0anue u ycmanosume nocredo8amensHoCMy.
Pacrionoxure srans! IpoBeieRHs H3MEPEHH B KOPPEKTHOM IOPSIKE

06paboTKka pe3ynbLTaToR

1.
2. 3aKJIIOYEHHUE

3. mocTaHOBKA 3a1a4K
4,

5.

IIPOBEACHHIE H3MEPEHH
IUIAHMPOBAHUE SKCIIEPUMEHTA

OrtBet: 35412

3aganue 33.

IIpouumaiime 3a0anue u ycmanosume nocredo8amenbHOCHb.

Pacrionoxirre 3rans1 hopMHpPOBAHIST METPOJIOTMH B XPOHOJIOTHYECKOM TIOPS/IKE
1. co3paHue nanaTel Mep H BECOB
2. co3fanue abCOMOTHBIX CHCTEM €JMHHI

3. MaccoBas aBTOMaTH3anusi U CTaHJIapTH3alHI

4. co3faHue eMHON CUCTEMbl M3MEPEHMI

OrtBeT: 2413

3aganue 34.

IIpowumaiime 3adanue u ycmanosume nocnedogamensHOCHb.
Pacronoxure B KOPPEKTHOM MOPSIIKE STAIBI IPOBEACHHS H3MEPEHHIT

1. Onpenenenue neHs! JeIcHAT
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2. [IpoBesieHNE €IMHUYHBIX CXOAUMBIX H3MEPEHHUI
3. IlpenBapuTeNbHEIH aHAMM3 U BEIGOP OprGopa

4. O6paboTka pe3ynsTaToB

Ortset: 3124

3ananmue 35.

lipowumaiime 3a0anue u ycmarnoeume nociedo8amenvHOCHb,
Pacnonoxmute mpubOpEI 10 Mepe YBENMYEHHS TOYHOCTH H3MEPEHHUIH
1. JIazepHsr1ii qamsHOMED

2. MukpoMeTp MeXaHUYECKHIA

3. JInneiika

4. lTaHreHIHPKYIb

OrtseT: 3421

SAJAHMSI OTKPBITOI'O THIIA

3apanme 36.
Ilpouumaiime 3a0anue u daiime obocnogannvlii omeem
HefitpanbHas cucreMa, cOCTOSINAs H3 sApa, BOKPYT KOTOPOFO BPAMIAIOTCA SJIEKTPOHBI

OTBeT: Ha3BIBAETCA ATOMOM.

3ananme 37.
IIpoyumaiime 3a0anue u Oatime o6ocnosannvlil omeem.
BemvuvHa, paBHAS = OTHOLIEHMIO...............veerieneninennennennn IIpOBOJHUKA K

MpPOMEKYTKY BPEMEHH HA3BIBACTCH CHIION TOKA.
OtBerT: SJICKTPHYICCKOro 3apana, IIPOTEKAaIOIICTO Yepe3 IIONEPEUHOE CEYCHHE

3apanmne 38.

Ipouumaiime 3a0anue u oaiime ob6ocnosannbiii omeem.

QuznyecKas BEIMYAHA, SBIIOMAAcS Mepoil BO3NEHCTBHA Ha TeNO CO CTOPOHBI JAPYTHX
TEIl, B PE3YNBTATE KOTOPOT'O TEJO ............... ..Ha3BIBACTCS CHIIOMN.

OrtseT: npuobpeTaer yCKOpeHHe

3ananue 39.

IIpoyumaiime 3adanue u Oaiime 06ocHo6anHbIL OMmeem.

IIMapux Manoro pa3smepa, NOABCIUCHHLIH Ha JJIMHHOH, HEBECOMOM, ...............
Ha3BIBAETCA MAaTEMaTUYECKUM MasSTHHKOM.

OTBeT: HepaCTSXKUMOM HUTH

3apanue 40.
Ilpouumaiime mexcm u Oaiime paseeprymuiii 060CHOBaHHbIII OMEem
IloniepeynbIMHE, Ha3BIBAIOTCSI BOJHEL, B KOTOPBIX KOJNEOAHUS IIPOUCXOIAT ...........

OrBeT: nepneHANKYIAPHO K HANPABJICHHIO X PACIPOCTPAHEHHS.
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IIK-1 crmocoGHOCTBIO IKCILTyaTHpOBaTh COBPEMEHHYIO Aalmaparypy H obopymoBanue s
BEIIIOJIHEHHS HAYIHO-UCCIICA0BATENBCKUX TIOJIEBBIX M TaG0PaTOPHBIX GHONOTHYECKHX paboT
HIK-1.1 TIpuMeHsSeT B CBOeH AEATENBPHOCTH AHATUTHYECKOES nabopatopHoe 06OpYHOBAHHE;
Cpe/ICTBA BEIYUCIIUTENBHON TEXHUKH, KOMMYHHKAIMH U CBA3H

1IK-1.2 TlpoBomut naGopaTopHEIC MCCIIENOBAHKS, 3aMepPH], aHAIA3EI OTOOpaHHBIX HPHPOIHBIX
o0pasiioB; paboTaTh Ha aHAIMTHYECKOM = JabOpPaTOPHOM OGOPYIOBAaHHH, WCIIOIB30BATH
aBTOMATH3MPOBAHHBIE CHCTEMBI KOHTPOJIS 3KOJIIOTHYECKOTO COCTOSHHS TEPPUTOPHIA\

3AJAHUSA 3AKPBITOI'O THIIA

3ananus KOMOMHHMPOBAHHOTO THIIA ¢ BEIGOPOM OHOTO BEPHOYX0 OTBETA H3 IPEUIOKEHHBIX
BAPHAHTOB

IIK-1.1 TIIpuMeHsieT B CBOeH JEATENBHOCTH AHAIMTHYECKOE nabopaTtopHoe
000pyI0BaH¥E; CPEACTRA BRIYHUCIUTEIBHON TEXHUKY, KOMMYHHKALH U CBSI3U

3amanue 41.

IIpoyumaiime 3a0anue u svibepume npasunvHbLii omeem.

HaiiTi MEHHMAITEHYIO JUTHHY BOJIHEL B CIIEKTPE TOPMO3ZHOTO PEHTTEHOBCKOTO H3TYYeHHS,
€CIIH HaUpsDKEHHUE B PEHTreHOBcKo# TpyOke U= 2xB?

1)2.46 am

2)0.615 M

3)3.25 EmM

4)0.018 uMm

5)9.72 um

3anumure nudpy, HOx KOTOPOil YKa3aH BEpHEIH OTBET

Orser: 2

3aganue 42.

Ilpouumaiime 3a0anue u svibepume npagunvbiii omeem.

M3MEHHTCS 11U TIOTOK PEHTTEHOBCKOTO H3NIYUCHHs, €CIIH, He MEHsS HalpskeHus, B 10 pas
YBCJIHYHTE CHJIy TOKA B PEHTT€HOBCKOM TpyOKe?

1) Veenuuutes B 100 pas

2) VBemuuurcs B 10 pas

3) VYmenpmutes B 100 pas

4) Ymenpmnres B 10 pas

3amumuTe nHQpy, TOA KOTOPOI yKa3aH BepHEIil OTBET

Ortsert: 3

3aganue 43.

IIpouumaiime 3a0anue u évibepume npasunvrulli omeem.

B 100 r txkanm nornmomaercst 15-1011 Gera wactun ¢ smeprueit 1,5:10-15 [k xaxmas.
OnpenenuTe NOTIOMIEHHYIO 103y H3TYUEHHS.

1) 22,5 - 10-3 Ix/xr

2) 19,6 - 10-3 x/xr

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

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

5) 45 - 10-3 Jx/xr

3amamuTte nudpy, Mo KOTOPOit yKazaH BEPHEIH OTBET
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Ortser: 1

3anamm KOMGHHI/IPOBaHHOFO THIIA C BBIﬁOpOM HECKOJILKHX BEPHBIX 0TBETOB M3
IIPENJIOKEHHBIX BAPUAHTOB

3apanue 44.

Ipouumaiime 3a0anue, evibepume npasunvivie omeemoL.

YeM MOnEnMpPYIOTCS BA3KOYNPYTHE CBOKCTBA GUONTOIHYECKUX TKAHEH?

1) CucremMaMu, COCTOSIIUME M3 PasIM9HBIX KOMOMHAIAH NPYKUHEI (YIPYTHit 37eMeHT)
1 NOpWIHA (BA3KHIA 37IEMEHT);

2) CucremaMH, COCTOAIMMM H3 NOCIEAOBATENHHO COEIHHEHHEIX MIPY>XUHBI (yIpyruii
NIEMEHT) H OPIIHSA (BA3KMH dIeMeHT);

3) CucTeMaMu, COCTOSAIIUME M3 NAPALIENHHO COEIHHEHHEIX IOPYXHHBL (yIpyruii
3MEMCHT) M IOPIIHS (BA3KHIA 3J1EMEHT);

4) CucremaMM, COCTOSIIUMH M3 KOMOHHAIIMOHHBIX COYETAHHIL OpyXuH (ynpyrux
3JIEMEHTOB);

5) CucremaMu, COCTOAIHMM M3 NOCIENOBATEIHHO COEMIMHCHHBIX INPYXHHEI H
MapajyieNbHO COETMHEHHBIX MEXTY COOOM IPY)KUHEI ¥ OPIIHS.

6) Monenamu 3unepa, Maxcaemna, Kenbsuna-®oiirra

3anuumTe NP, HOX KOTOPEIMH YKa3aHbL BEPHBIE OTBETHI

OtBer: 16

3aganue 45.

Ipouumaiime 3adanue, evi6epume npasunvrvie omsemor.

Yro npencrarnsger cob6oit KocTs?

1) BricoxosmacTH4HEIN MaTepmaln, CoCTOSmHME M3 KOJUIar€Ha, 3JacTHHA M TJIAJKHX
MBIIIECYHBIX BOJIOKOH.

2) TereporeHHyro TKaHb, COCTOSLIYI0 H3 3-X HANOMEHHBIX APYr Ha Jpyra CJIO€B:
SMUJEPMHCA, AEPMBI U TIOKOXKHOM KIIETUATKH.

3) CoBOKYHHOCTh MBIMICYHEIX KIETOK M BHEKIETOYHOIO BEIECTBA, COCTOSMLIErC W3
KOJUIareHa U 3JIacTHHA.

4) ApMHpPOBAaHHBI! KOMIIO3HIMOHHEIA Marepual, TMONOBHHY oO0beMa KOTOPOro
COCTaBJIIET FHAPOKCUIAIATHT.

5) BonoxHa KoJLiarena, >1acTHHA M OCHOBHOTO BEIECTBA - MaTpHIIBL.

6) IlpemcraBmger coboit  Marepman, IPCHUMYINECTBEHHO  COCTOAIMI M3
THJ(POKCUIATIATHTA.

SanuimTe AP, TOX KOTOPHIMHU YKa3aHBI BEPHBIE OTBETHI
Ortger: 46

3aaamm 3AKPBITOr0 TUNA HA YCTAHOBJIEHHE COOTBETCTBUA

IIK-1.2 Tlposomut naGopaTopHble HCCTeOBaHNS, 3aMepHl, aHaIM3bl OTOOPaHHBIX
OpUPOINHEIX 00pa3moB; paGoTaTh HAa AHATHTHYECKOM 71abopaTOpHOM  0GOPYIOBAHUY;
HCIIOJIB30BATh ~ aBTOMATH3HPOBAaHHBIE CHCTEMBI KOHTPOJS OKOJOTHYECKOTO  COCTOSHMS
TEPPUTOPHIL.

3ananue 46.
Ipoyumaiime 3a0anue u ycmanosume coomsemcmsue.
YCTaHOBHTE COOTBETCTBHE: MEXIY 33/1a4€il B BEPHEIM OTBETOM

J 3amaua OTtBer

[ A OnpenenuTs KOMIHIECTBO TEILIOTEL, 1 |810 Ix
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[ICpeTAaHHOE CUCTEME IIPM TeMIeparype 27
rpanycos Llenscus, eciu npuBeqeHHas
TEIJIOTa OKasanack paBHo# 30 Jx/K
B 2. B cucremy 65u10 mepenano 90 ok |2 | 9000 Dx
TEIUIOTEL. ONpeAeTnTs H3MEHEHNE
BHYTPEHHEH 3HEPTHH CHCTEMEL, €CJTH
CHCTEMa IPY 3TOM BBINOJHUIA paboTy
A=80 JTx.
3 |98x
10 Ix
5 | 170 Ix
3anumuTe B TabiAIy BEIOpaHHEIE LA (PBI IO COOTBETCTBYIOIIMMH GYKBAMH.
A b
OtBer: A2B4
3apanmue 47.
IIpouumaiime 3a0anue u ycmanosume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE: MEXAY 3a1adeii U BEPHBIM pEUICHHEM
[Bapaua Pemenne
A W3meHHTCA JH [OTOK PEHTTEHOBCKOTO | 1 Veenuuurcs B 10 pas
H3JIy4EHHS, €CJIH, He MEHIS HalpsHKEHUS,
B 10 pas yBemuuuTh CmIy TOKAa B
PCHTTEHOBCKO TpyOKe?
b M3MeHHTCS 1M IOTOK PEHTTEHOBCKOTO 2 YMeHbUIMTCH B 2 pasa
H3Ty4CHHS, €CIIM, HE MEHSAS CUJIBI TOKA, B
ABA pa3a YBEIMYHUTH HaIIPSHKEHHE B
PEHTIEHOBCKOH TpyOKke?
B U3sMmeHuTCd 1M NOTOK pEHTTEHOBCKOTO | 3 VYMeHbIIHTCS B 4 paza
H3Ty4CHHUS, €CJIM, HE MEHSS HaNpPKCHHS,
B 4 pa3 yBeNMYATH CHIY TOKA B
PEHITEHOBCKO# TpyOKe?
4 VBenuuntes B 4 paza
5 VYmensbluutes B 10 pas
3anummre B TabNULY BHIGPaHHEIE HHGPH! TOX COOTBETCTBYIOIIUMH OyKBaMH.
A b B

Otset: A1B4B4

3ananue 48.
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Hpouumaﬁme 3adanue U ycmanoeume coomsemcmeue.
yCTaHOBHTC COOTBETCTBHE MEXAY 3aKOHOM U €ro OIIpEeCICHNEM

3akon

Onpenenenue

A

3akon Byrepa-JIlam6epra-Bapa

1

Ilpy naHHO# MTHHE BOJHEBI ONTHYECKAs
IUIOTHOCTh CMECH KOMITOHEHTOB, HeE
B3aUMOJICHCTBYIOIIAX MEXIy Coboi,
paBHa CyMM€ ONTHYECKMX IUIOTHOCTEL
OTAENBHBIX KOMIIOHEHTOB ITPH TOMH e
JITHHE BOJIHBI

3aKOH aqIHTHBHOCTH

Cuma Toxa momHOH memum mpsMo
nponopuuoHansia 3JIC ucTouHMKa U
00paTHO TPONIOPHHOHANBHA MOIHOMY
COTIPOTHBIIEHHIO LIEIH

3akon Dapanes

OnsoponHEIE CIOH OHOTO M TOTO Ke
BCINECTBA  OJHHAKOBOM  TONMIIHHEI
OOTJIOMAIOT OOHY M TY Xe€ . JOJIO
najarwolleit Ha HUX CBETOBOIL 3HEPTUH
(mpu  mocrogHHOI KOHIICHTPAaIHH
PacTBOPEHHOIO BEMIECTBA)

3axon llrepHa-Bonsmepa

OTHOIIEHHE  KBAHTOBLIX  BEIXOJIOB
(uyopecuennur 0T  KoHIEHTpauuH
TYNIATENA HMEET NHMHEHHBIN y4acTok
IIPH AWHAMHYECKOM B3aMMOAEHCTBHH
MOJIEKYT

ITapnmanbHOe AaBIeHHEe HACHIIEHHOTO
Hapa KOMIOHEHTa pacTBOpA HpAMO
NPOMOPLMOHANBHO €r0 MOJIBHOH foJie
B pacTBOpe, mpuuéM Kko3(uIHEnT
IIPONIOPIMOHATHFHOCTH paBeH
AaBICHUIO HACHIEHHOIO I1apa Haj
YHCTEIM KOMIIOHEHTOM

3amvumuTe B TaGNuIly BEIGpaHHbIE LE(PHI IO COOTBETCTBYIOITAME GYKBaMH.

b B

r

|

OtBer: A351B2I'4

3ananne 49.

Ilpowumaiime 3a0anue u ycmanogsume coomeemcmeue.
YCTaHOBHTE COOTBETCTBHE MEXKILY OMNPCJICIICHUEM H ITOHATHEM

Ilongarme

Onpenenenne

A

Mogpens ynpyroro tena

1

Cucrema, coCTOSIIA M3 PA3THIHBIX
KOMOMHAIM{T IIPY>XUHEI (YIPYTHit
3JIEMEHT) U NOPIIHS (BA3KUI{ dIEMEHT)
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Moaens KxocTHOM TKaHK

Cucrema, cocTosas U3 napawiensHo
COEAMHECHHBIX NPYXKHHEI (YOpyTruit
NIEMEHT) ¥ IOPIIHS (BS3KUI 51eMeHT);

Mogens 3unepa

NPYXHH4, TONYUHSIOIIAACS 3aKOHY
I'yka

Cucrema, cocrosmas us
MOCNIEN0BATEILHO COENHEHHBIX
NIPY>KHHBI U NTapajlIenbHO
COCIMHEHHBIX MEXIY COOOM ITpyXKHUHEI
M IIOPIITHS.

Cucrema, cocrosmas us
[IOCTIENOBATENBHO COEAMHEHHEIX
YHPYroro sJ1eMeHTa U MOAeIH
KensBuna-®oiirra.

3anummTe B Tabnuuy BEHIGpaHHEIE IE(PEI IOX COOTBETCTBYIOINUME GYKBAMH.

b B

Otset: A3B4B5

3aganue 50.

Hpowumaﬁme 3a0anue u yemanoeume coomeemcmeie.
YcranoBuTe COOTBETCTBUEC MEXKAY METOJAOM aHAJIN3A M ero XapaKTEpHCTHKOH

Meron ananmmsa XapakrepucTuka
A CrexrpodoroMerprst 1 CreneHs paccerBanug cBeTa
b [ToreHnoMeTpHs 2 ITornomenre MOHOXPOMATHYECKOTO
CBeTa
B PedpaxromeTpus 3 Uzyuenue a3¢dexros npenomenns
r @oromeTpHs 4 IMornomenwue csera BHAUMOrO
JvanazoHa
5 H3MepeHue 31ekTpoXIMHIYecKoro
[ CHUTHAIA
- 3anuure B Tab1uiy BeIGpaHHKE [E(PE 107 COOTBETCTRYIOIIUMY OYKBAMH.
A b B r
j

OtBeT: A4B5B3I2

3az(amm 3aKpBITOTO0 THIIA HA YCTaHOBJICHHE NOC/IEA0BATEILHOCTH

3aganuesl.

Tpowumaiime 3adanue u ycmanosume nocredosamensnocms,
BEicTpoiite anroputm neicTBEs paGoTh Ha annapare @K K®K-3

1. BeiGpaTh JIHHY BOJIHBI ISt HCCIEAOBAHHS.
2. TlomecTuts HccenyeMbIit pacTROp B KIOBETY W 3aTPy3HUTH B mpubop.
3. Brmo4nts npuGop u BEDKAATH 30 MHHYT.
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. IlpoBepHTH yCTAHOBKY HyIIS.

OtBet: 3421

3aganue 52.
IIpowumaiime 3adanue u ycmarnosume nocnedosamenviocme.
VcTaHOBHTE NIPABUIIBHYIO IOCIEI0BATENLHOCTD: 3aKOH OMa JUIS y9acTKa LNy

. COIIPOTHBJICHHE.
. HallpsDKCHHE.

CHJIAa TOKA.

. TIPAMO NPOIIOPIUOHATBHO.
. 00paTHO MPOIIOPIHOHATBHO.

Ortsert: 34251

3aganume 53.

IIpouumaiime 3adanue u ycmanosume nociedosamenvrocm.

Brictpolite anroputM aeiicTBHs Iipu paboTe Ha ONpeeIeH e BI3KOCTH MeTonoM CTokca
1.Beibpats mapsi.

2.ITocunTaTh DOTPENTHOCTH H3MEPEHHMIA.

3.PaccunTaTe IMHAMHYECKYIO BA3KOCTH 10 GOpMYIIe.

4.BpocHTE IMApUKu B BA3KYIO XHIKOCTb M 3acCedb BpeMsi NaJeHHs Ha OIpeeNeHHYIO

BBICOTY.

AN SN e
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5.M3MepHTh qUAaMeTp mapos.
6.B3Becuts mapsl.
Orser: 1,5,6,4,3,2 unu 1,6,5,4,3,2

3ananue 54.
IIpowumaiime 3adanue u ycmanogume nocredosamenvHocme.
YCTaHOBHTE MPaBHIILHYIO ITOCIIEN0BATENEHOCTD: HaIIPIOKEHHOCTD JJIEKTPHYECKOTO TOJIS

. BSJINYHHA 3apaaa

HaIPsHKEHHOCTH

. CHJIa, ICHCTBYIOIIAs HA HEMIOABHIKHBIA MaTBIA TOYSUHEIH 3apsy
. IpSAMO MPONOPLUOHAIEHO
. 00paTHO IPOIOPIHOHAIBHO

Otser: 24351

3apanmue 55,
IIpouumaiime 3ad0anue u ycmanosume nocredoeamensnocm.
YcTaHOBHTE NpaBHIBHYIO ITOCHE0BATENEHOCTR: BTOPOif 3axod HeroToma

. YCKOpEHHe
. Macca

. PaBHOAEHCTBYIOIAA CHIa

. IIPAMO MPOMOPLIHOHAIBEHO

. 00paTHO MPOIOPIUOHATILHO

OtBeT: 14352
3AJJAHUSA OTKPBITOI'O THUIIA
3aganue 56.

IIpouumaiime 3adanue u datime ob6ocrosannvLii omeem
Ecu Ha TeIo JeHCTBYIOT ApyrHe Tela U HX ACHCTBHE CO BpEMeHEM HE M3MEHSETCs, TO

TCJIO IBHXKCTCA.....ccvanunnn..

OTBET: ¢ MOCTOSIHHBIM 110 3HAYECHHIO YCKOPCHHEM.
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3aganmue 57.

IIpowumaiime 3adanue u daiime o6ocnosannwiii omeem.
DIEKTPUUECKMM TOKOM Ha3hIBAETCS YIIOPSJIOUEHHOE
OTBeT: IBIXEHUE 3apsKEHHBIX YaCTHIT B IIPOBOJTHHKE,

3ananme 58.

IIpouumaiime 3a0anue u oaiime o6ocrnosannwiii omeen.

SBneHMe COXpaHEeHHS CKOPOCTH TeNa pH OTCYTCTBHH BO3ACHCTBHS Ha HETO
OrBeT: npyrux Ten HasblBaeTCA HHEPLUEH.

3apanmue 59.

IIpouumaiime 3adanue u daiime o6ocnosanuviii omeem.

JlaBieH¥E ~ 5TO OTHOIIEHHE CUITHI K IUIOWIANH, Ha KOTOPYIO............
OtBer: B mepHeH UKy IAPHOM HANPaBICHUHN JEHCTBYET cuia.

3axanue 60.
IIpowumaiime mexcm u daiime paseepuymuiii 06ocnosannwvisi omeem

Bemuunna, XapaKTepU3yolas OBICTPOTY BEIIOTHEHMUS paboTEI, Ha3bIBACTCA. . ...
OTBeT: MOIHOCTEIO.

Tunosble 3a1aHHA A IPOMEXKYTOYHOM aTTecranuu

Bompock juig 3agera:

®opmMupyeMas KOMIIETEHITHS:
OIIK-2 CriocoGHOCTEIO HCIIONB30BATh 9KOJIOTHYECKYIO IPAMOTHOCTH H 6a30BbIe 3HAHUA B

obactu (bPISI/IKIfI, XUMHKH, HAYK O 3emJiie ¥ OHONOTHHY B KHU3HEHHBIX CUTYyalludx; TIIPOTHO3HPOBATH

MOCIEACTBAA CBOEH INPO(ECCHOHANEHOM AEATENLHOCTH, HECTH OTBETCTBEHHOCTH 34 CBOH
peleHus

OIIK-2.1. mpuMeHSseT IPHHLAIIE] CTPYKTYPHO-()yHKIIHOHANBHOM OpraH3aIu s

HN3y4YCHHU I 6Hororuyeckux 00BEKTOB U OLICHKH COCTOSHMA JXUBBIX CHCTEM

1.

2.

PN

Kunemarnka MaTepraibHoi Touku. Busst gsimkenns. CocoGsl OMICanns JBI)XCHHA.
YpaBHenus npmkeHns. PasHOYCKOpeHHOE ABHXeHHE.

KuneMarnueckne XapakTepuCTHKM: KOOpHHATA (CHCTEMBI KOODIMHAT); CKOPOCTB;
YCKOPEHHE; YIJIOBasi CKOPOCTb.

3aBHCHMOCTH KOOPJMHATEL, CKOPOCTH, YCKOPEHHS OT BPEMEHH JUIS pa3In9HEIX THIIOB
JBHXCHHS.

HuHaMuKa MaTepHanbHOM Touky. 3akoHsr He0TOHA. I'paHMIIBI TPUMEHMMOCTH 3aKOHOB
Hrrorona.

Bunsi cun B Mmexanuke 3axon 'yka. Moxyis FOmra.

THoustre n30mupoBanHoi cucTemsl, UMnyisc. 3akon COXPaHEHHUS UMIIYIIbCA.
OJieMeHTHI cTaTHKU. MOMEHT cruthl. Prrvar. Venoprs PaBHOBECHSI phIYara.
Mexanuyeckas paGota. Croiictpa paGotsl. PaGota IepeMeHHOM cHiibl. MOIIHOCTD.
KoaddumuenT nonessoro neiicraus.

Kunernueckas sueprus. [Totenuuansras sneprus. [loteHmuanpHas 3HEPrUd Tela B IoJie
CHIIBI TsDKECTH 3emutd. [TpeBpammerse suepruu. 3akoH COXpaHEHHS SHEPrHH.

10. Kone6anusa. OcHoBHBEIE xXapakTepucTHka. CBOOOIHEIE KOJIeGaHuA.
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11. 3aryxarommue xoneGanns, BBIHY)XACHHBIE Koebanns. Bpems penaxcamuu. Pesonanc,

OIlK-2.2. HCTIONB3YeT  (PM3HOJOIWYECKHe, INUTONIOTHYECKHE,  OHOXMMMYECKHE,
OHOGH3NYECKe METONBI aHAIH3A AUl MOHHTOPHHIA M KOPPEKLMM Cpelbl OGHTAHUS MKHUBBIX
O00BEKTOB

12. Bonssl. Tunsl Bon. XapaKTepHCTHKH CHHYCOUIAILHBIX BOJIH.

13. Beipaxxenne m1s ockoit Bomass. CTOSYHe BOJTHEL Cnoxenne Gerymux BoJim.

14. TlepeHOC 3HEprUHl BoNHOI:. Bexrop IToitaTHHrA,

15. 3By kak duszmueckoe sBieHMe, CYGLEKTHBHBIC XapaKTEPHCTHKH 3ByKa.

16. OGBeKTHRHEIE XapaKTepHCTHKY 3ByKa. AKyCTHYeCKOEe AaBJIeHHe.

17. CkopocTh 3ByKa B pasnHuHbIX cpenax.

18. McTouHNKH 3ByKa B TEXHHKE ¥ B npupoze. OCHOBHEIE MEXAHM3MBI H3TYYeHHS 3BYKa B
XHBOTHOM MHpE.

19. Texauueckue npreMHEIKY 3ByKa (naTuuku). Bocnpustre 3pyka. Ousuyeckne
XapaKkTCPUCTHKHU CIIyXOBOTo annapata. Kpusas paBHOM CIBIMAMOCTH.

20. ®usuxa ynerpa- u HH(pa3ByKa. DXOJOKAIHA B TEXHUKE H KHBOMH IIpUpoe.

21. Iea cioco6a ONUCAHUS CHCTEMBI MHOIHX dacTul, IlonaTHe o Makpockomuueckux u
MUKPOCKOIINYECKHX IIapaMeTpax CHCTEM.

22 Tlpocreitmas Mmogens MKT. OcrorHoe YPaBHCHUE MOJIEKYJIIPHO-KHHETHIECKOH TEOPHUH.

23. IonATHE O CTEMEHIX CBOGOIEL Teopema Maxkcaena o PaBHOpACHpeNeIEHUH SHEPTHH 110
CTEIIEHAM CBOOOIEL.

OIIK-6 Crocoben Hcmosb30BaTh B NpOdEeCCHOHANBHOM AEATENBHOCTH OCHOBHbIC 3aKOHEL
¢u3uKy, XuMuH, Hayk O 3eMie m GHONOTHH, IPHMEHATL METOMBI MATEMaTHUECCKOTO AHATH3A K
MOJICTMPOBAHUA, TEOPETHYECKHX H IKCIEPHMEHTAIBHEIX HCCIIeIOBaHHH, MPHOOpETATL HOBHIE
MATeMaTHIECKUE U €CTECTBeHHOHAYIHBIC 3HAHU, MCIIONb3YsI COBpEMCHHEBIE 00pa30BaTENbHBIE H
MH(OPMAIMOHHBIE TEXHOIOTHH:

OIIK-6.1 Hcnonssyer B IPObECCHOHATBHON ESTENBHOCTH OCHOBHEIE 3aKOHEI ¢buzuky,
XMMHH, HayK 0 3eMJie u GHoIoruu

24. TazoBble 3aKOHBL YpaBHEHUe COCTOSHMAS HJ€aJIbHOTO Ta3a.

25. Cpennss KuHeTHYECKAS SHEPTHSA MOJIEKYT HIEAIBHOrO Iasa.

26. Temneparypa kak Mepa CpeAHeH KHHeTHYECKOH SHePriu MONeKyI.
27. BpOYHOBCKOE JBIKEHHUE.

28. IlepBoe HaYaIO TePMOIHHAMEKY. OyHKUMH COCTOSHAS U PYHKIHHA npornecca.
29. TepmomnHamMuka H30ITPOLIECCOB, TEPMOAMHAMUIECKHE NIapaMeTPh
30. BHyTpeHHs SHEprUs WaeaTbHOrO raza.

31. Pa6oTa npu usonporeccax.

32. TennoeMKOCTE HAEANBHOTO rasa.

33. Bropoe Ha4ano TepMOAUHAMHKH.

34. Tenmosble MamMHEL

OIIK-6.2 TIlpumeHSET METOABI MATEMATHYECKOro aHalH3a M MOJENHMPOBAaHHS,
TCOPETHIECKUX M IKCIIEPHMEHTAIBHBIX UCCIIENOBAHMUI

35. KIIJI TemnoBoit MauruHeL. Teopems Kapno.

36. TIpuBeieHHOE KOMMYECTBO TEMTOTEL OnTpomnus. Hepasenctso Knaysuyca.

37. I'paHuIBI NPHMEHAMOCTH MO/IE/TH HIEATEHOTO Fa3a, IKCIIEPUMEHTAIBHbIE H30TEPMEI
raza (M30TepMbl DHJproca).

38. Cuuel ¥ oHeprus MEXMOJIEKYIIAPHOTO B3aUMOAECHCTBHS.

39. Mogens peansHoro rasza Ban-nep-Baansca.
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40. M30TepMEI peaisHOrO rasa.

41. CpaBHEHHE H30TEPM PEANBHOTO Ta3a U H30TepM rasa Bau-nep-Baansca.
42. MeTacTabuibHBIE COCTOSHHS.

43. Ypasrenne Kianeiipona — Knaysuyca.

44. ®azoBsic IIEpEXoIel IepBoro poga. ®a3oBkle qUarpaMMel.

45. IloBepXHOCTHOE HATSKEHHE.

46. CmawuBanue. Kpaepoii yroun.

OIIK-6.3 CnocoGen npuobperaTs HOBEIC MaTeMarTH4eCKHe M €CTECTBEHHOHAyYHEIC

SHaHHs, UCIIONb3Ys COBPEMCHHEIE 06p830BaTCJII>HBIC H HH(I)OpMaHI/IOHHBIe TCXHOJIOTHH

47. Kammunnsapasie senenus. Jasnenue Jlamaca.

49. Bunp! B3aumoneticteus B [IPHPOJE.

50. DnexTpuYecKre 3apAaE! U UX CBOMCTRA,

51. 3axon Kyona.

52. DneKTpUYecKoe IOJE B BaKyyMe. HanpsxeHHOCTE 21eKTpHuecKoro mojs.
53. llpuHIuna cynepro3nuuu SNEKTPUIECKHX ITOJICH,

54. TToTeHIHaI BIIEKTPHYECKOrO MO,

55. anextpudeckuii Tok. DJIC.

56. 3axon OMa JUIst OIHOPOJTHOTO YyaCTKa IeNH 1 TIOJIHOI LIEIH.

®opMHupyeMasi KOMIETEHIUs;

IIK-1 CrnocoGHOCTE SKCILTyaTHpOBATSH COBPEMEHHYIO amlmapaTrypy M oOOpyJOBaHHE s

BBINTOTHEHUA HAYYHO-HCCIIEA0BATENBCKIX ITOIEBEIX H naﬁopaTopHLIX Ouomornyeckux pa60T.

IIK-1.1 TlpumeHsieT B cBOEi AEATENBHOCTH AHATHTHYIECKOE nabopaTopHOe 060PyNOBaHHE;

CpeACTBa BEIYHCIUTEIBLHOM TEXHUKU, KOMMYHHWKaIlH ¥ CBA3U

BriGepuTe onpenernenue 3pyka.

OT0 MeXaHHYeCKHe KOIeBatus ¢ yacToroi ot 20" 1t 1o 20000 I,

OTO 3NEKTPOMAarHUTHEIE KOTEBAHKS C YACTOTOH OT 20T mo 200000,

OTo MeXaHHUYeCKUe KoneGaHus ¢ 4acToTol ot 20k 1 10 20000k 1.

OTO 3MEKTPOMAarHUTHBIE KONeGAHUS C YaCTOTOM OT 20Tt mo 20000k 1.
OTO MeXaHHYECKHE KONEOAHNS C YACTOTOMH BEIIIE 20000 .

BriGepute onpenenenne ynnTpassyka.

ITO MEXaHUIECKHE KONEOaHUS C YACTOTOMH MEHBIIE 20T,

OTO 31EeKTPOMarHUTHEIE KOJIEOAHMS ¢ YaCTOTOM OT 20Tt mo 20000I 1.

9T0 MeXaHHYECKHE KOJIeGaHu ¢ 9acToToH o 20k 11 1o 20000k,

370 3IEKTPOMATHATHBIE KONEGAHNA ¢ 9acToTo ot 20KI Iy 10 20000kT .
OT0 MeXaHHYECKHE KONEOAHHS ¢ YACTOTOMH BEIIIE 20000T .

Kaxoii 3aBrcMocTBIO CBS3aHE] MEXAY OO0 I'POMKOCTE H MHTEHCHBHOCTE 3ByKa?

Jlorapudmugeckoii

ITpsamo nponopuroHansHOM

JKCIOHEHIIUATBHON

OGpaTHO NPOIOPLMOHATBHOM

[ToxazarensHoit.
Ot kakux QpH3MIeCKUX [IapaMETPOB 3aBHUCHT NOPOT CILIIHMOCTH?

OT 9acTOTEI M HHTCHCHBHOCTH 3BYKOBBIX CHTHAJIOB.

Tonsko oT HHTEHCHBHOCTH 3BYKOBEIX CHI'HAJIOB.

OT aMITHTY /161 3BYKOBBIX CHTHAIIOB.

OT aKycTHYECKOrO CIeKTpa.
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® Toneko ot qaCTOThI 3BYKOBBIX CUTHAIOB.

5. Kaxkoe uznyuenne HasnBaroT PEHTTEHOBCKUM H3NyYcHHEM?

° PeHTreHOBCKMM W3ITy4eHHEM HA3BIBAIOT SJIEKTPOMArHUTHBIE BOJHEI C JUTHHOMN
BOJHEI 0T 80 110 107 5MKM.

° PeHTrenoBckuM M3NyYeHHEM HA3BIBAIOT MOTOK 3JIEKTPOHOB, 00JIaNAIOMINX
OobIIolt SHEprueit;

° PEeHTreHOBCKUM HM3IIyYeHHEM Ha3BIBAIOT SIIEKTPOMATrHUTHBIE BOJNHEL C JITHHOMN
BONHH 0T 80 510 10 HM.

® Pentrenosckum U3JIydCHHEM HasbIBAIOT BOJHEI C JUTHHOM BOJMHEI oT 80 m0 10"
M.

° PeHTreHOBCKUM M3JTyYeHHEM HA3BIBAIOT HOTOK SMEKTPOHOB C 3Hepruel ot 80
o 10-5MbB.

6. UK — cekTpockomnus. . .

° OCHOBaHa Ha NOTIIOINEHHH MoneKynamu MK — usnygenns;

. TIpennonaraeT ueceJ0BaHus MOIEKYJISIPHEIX KONeOaHH i,

° Io3BOJIAeT ucciaenosars 02, N2, H2;

. HCIIOJIB3YET INCKTPOMarHUTHEIE H3IYYCHHS BHAUMOrO QUAIa30Ha.

7. PedpakroMeTpus ocHOBaHa. . .

° Ha N3MEPECHUH YTJIa BPAIIeHHA HOJIIPU30BAHHOTO CBETA,

° Ha OIIpEeIENICHNH MOKA3ATENS IIPEIOMIICHHUS,

. Ha U3MCPECHHUH OTKIOHEHHS YACTHI] B MATHUTHOM IIOJIE;

° Ha B3aUMOJECHCTBUH AAep aTOMOB C MATHUTHBIM TIOJIEM.

8. Metox SIMP...

. HCIONB3YIOT /I aHAIN3a BEIIECTB, ATOMBI KOTOPHIX HMEIOT AApa ¢ HEYETHBIM
KOJIHNYECTBOM IIPOTOHOB;

. OCHOBAH Ha B3aHMOACHCTBHH SAAEP aTOMOB C IIOCTOSIHHBIM MarHHTHEIM oJIeM;

. IO3BOMACT U3MEPATH ONTHYECKYIO aKTHBHOCTE BEINECTB;

° OCHOBaH Ha aHalIM3€ CIIEKTPOB JIIOMUHECLEHIIMH BEIECTB B npouecce AMP.

9. OINIP - cnexTpockonus. ..

) TIO3BOJIACT ONMPEACTATE CTPYKTYPhI MOJIEKYT H KOHIEHTPAIHH BEIIECTB, HMEIOIHX
HECIIapEHHBIE SNEKTPOHEI,

D) OCHOBaHa Ha B3aHMOJICHCTBUH BHEIUHHUX JJIEKTPOHOB C NepEMEHHBIM MarHHTHEIM I10JIEM;
° HCIIONMB3YET MArHUTHEIH PE30HAHC aTOMOB, IOMELIEHHBIX B IIOTOK PEHTT€HOBCKUX JIyYeit;
. OCHOBaHA Ha SIBJICHHM PE30HaHCa AJEp aTOMOB.

10. JIromunecueHms. . .

. Pa3sHOBHIHOCTE (hOCHOPECHEHINH;

. HCIOIB3YETCA /UL aHAIIM3a BEINECTB, CIOCOOHBIX CBETHTHCS Mo AeiicTBHeM Y —
Ty4e;

. HCIONB3YETCA NI ONPENEICHAS HHTEHCHBHOCTH ITOIONIEH S H3IIy4eHHud
AQHATM3UPYEMBIM BEIIECTBOM;

° ABJICHUC, TIO3BOJIAIOLIEE ONPEACIIATH KOHLEHTPALUIO BELIECTB, IOMELIEHHBIX B

BBICOKOYAaCTOTHOE MarHUTHOE IIOJeE.
11. Ha yem ocHOBaHEI )OTOMETpHUCCKHE METOMH aHATH3A?

® +Ha H36HpaTeJIBHOM IIOIJIOIMCHNHY CBETA pacTBOpaMu aHAITH3HPYEMEIX COCJIHHGHHﬁ,
e — Ha OTpaXXCHHU CBETa pacTBOpaMH aHATTM3HPYEMBIX COCHHHCHHﬁ,

L — Ha CBEYCHHH, BhI3BAHHBIM IIEPCXOIOM ITICKTPOHA B BOSﬁy)KI[CHHOC COCTOsIHUE,

L4 — Ha U3TYy4YCHUH aTOMOB, COZICpIKallluXCA B AHATU3HPYEMOM 06pa311e.

12. Yem oringaercs CIIEKTPOhOTOMETPUYECKHIT METO aHATIM3a OT (bOTOKOIOPHMETPHIECKOTO
merona?
. — CIEKTPO(OTOMETpHYECKHiT aHANIN3 HA HOTTIOMEHAH MOJIHXPOMATHICKOTO CBETA,
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. + cHekTpooTOMETpHYECKHIT aHAIN3 OCHOBAH Ha HOIJIOIIEHUH MOHOXPOMATHYECKOTO
CBETA,

° — HAYEM,

° —B CHeKTPO(bOTOMCTpI/I‘-IeCKOM dHaAJIHA3¢C OGXOMTCH 6e3 HCITOJIB30BaHUA CBeTO(bI/IJ'IBTpa
I MOHOXpoOMaTopa.

13. Yro Taxoe CIeKTPHI HOIOMEHAs?

° *+ 3T0 rpadudecKoe H306paKeH e MOTIOMAEMOil CBETORO] SHEPIUH 10 JUIMHAM BOJIH,
. — 3TO rpadudeckoe H306paKeHre pacnpeneTeHus U3]Iy4aeMOi CBETOBOM SHEPriH 10
JUHaM BOJIH,

. — 9TO IpaduyecKOe H30OPAKEHUE PaCTIpeNeIIeH s KOHLIEHTPAIUH OIIPEIEIIIEMOTO
BEILIECTBA 110 JUIHHAM BOJTH,

. — 3T rpapueckoe H306paXeHre PacpeaeNeHHs TOIHUHEL CBETOIOTTIOMIAKOIIETO

pacTBOpa 110 NJIMHAM BOJIH.

14. Tenom maccoif 20 kr B Teuenme 3 yacoB 6bula nornomeHa sueprus 1 Jix. Onpenennte
MOLIHOCTH IOTJIOIIEHHON T3B! U3JTyJEHHS.

4.6-10-6 Br/xr

46 -10-5 Br/kr

80 -10-2 Br/kr

90 -10-3 Bt/ kr

102 -10-2 Br/kr
5. Uro HaskIBaeTCS ONTHYECKUM ITyTeM?

IIponssenenue reoMeTpudeckoro myTy Ha moKasarens TIPEIOMIICHUS CPEEL.

Paznocts MCXKOY TICOMCTPHYECKHUM NyTeM H TPOH3BENCHHUEM €ro Ha NOKa3areib
IIPEIIOMIICHHA.

e & ~—~ & ©o o & o

o Paccrosnue, K0TOpoe IpoxomuT Jtyd B cpee.
o OTHOWIEHNE TEOMETPHYECKOTO IYTH H TIOKA3ATELS] IPEIOMIICHHUS CPeJIBL.
. CymMMa reoMeTpHYECKOro MyTH H €ro MPOM3BENEHHS ero Ha TOKa3aTeNn IIPENIOMIICHHS.

16 Kakye u3 mepevycIeHHBIX HEAOCTATKOR OTHOCSTCS K ONTHYECKON CHCTEME Iiaza?
. JansHo30pKocTs

. Cipepuaeckas aGeppauys, JaTBHO30PKOCTS, OIMU30PYKOCTE.

. ACTUTMaTu3M, 06yCIOBIEHHEIH HEZOCTATKOM ONTHYECKOH CHCTEMBI, AaTbHO30PKOCTS,
61130pyKOCTS.

. Brmusopyxocts, quctopens.

o Ctepuaeckas aGeppamusi, 61H30pyKOCTS, JUCTOPCHA.

17. Kaxue 13 mepeuncIeHHBIX MOTPEMIHOCTEH OTHOCATCS K OITHYECKHM cucreMam?

J Bin3opykocts, acTUrMaTH3M KOCHIX IIy9KOB, AMCTOpCHS, XpoMaTHiecKas aGeppanus.

. JlambHO30PKOCTh, ACTHIMATH3M, 0GYCIOBIEHHEI aCHMMETPHEH ONTHYECKOM CHCTEMBI,
chepuyeckas aGeppaiys, aCTUIMATH3M KOChIX IIyKOB, IMCTOPCHS, XpOMaTH4eCKas abeppaius.
J AcTHrMaTH3M, 06YCIOBIEHHEIH aCHMMETpPHCH ONTHYECKOH CHCTeMBI, chepuueckas
abeppanus, aCTUIMaTH3M KOCHIX [Iy4YKOB, AWCTOPCHUSA, XpOMaTHIeCKas abeppanus.

o HEcTopcHs, acTHrMaTH3M KOCHIX IIy4KOB, XpOMaTH4eCcKas abepparius.

o JlcTopCHs, acTHIMaTH3M KOChIX IY4KOB, XpomaTadeckas abeppanus, AanbHO30PKOCTb.

18. Kaxoe ypemudenue maer nyma, ecnm paccTosHue Hauy4mero spenus 27 cM. ®okycHoe
paccrosHue 3 cM?

° JIaHHBIX HETOCTATOYHO ISt pacdera
° 81

. 9

o) 5

° 2.9
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19. Ompenmenure ¢oxycHoe PacCTOSHME JIyNBl, JAIOLIEH INECTHKPATHOE YBEIWYECHHE IpH
PacCTOSHUH HAHIy4IIEro 3peHus 42 cM.

. 0.14 cm

. 232 cm

. 7 cM

. 0.7 cm

E. 14cm

20. B yem m3MepsieTcs oNTHYECKAs CHNA JTHH3EI?
. Huontpun

o Herotons!

° Jxoymn

J Kanpens:

20.  C xaxoi hH3MIECKOM XaPAKTEPHCTUKOM CBA3aHO Pas/HuKe B [BETE?
¢ JVIMHOM BOJIHEL,

¢ MHTEHCHUBHOCTBIO CBETA;

C TIOKa3aTeJleM IIPEIOMIICHHUS CPENBbI,

C YacTOTOM.+

21.  Or 4ero He 3aBUCHT II0Ka3aTeNb MIPENOMIICHHS BelecTa?
OT CBOICTBA BelllecTBa;+

OT JUIMHEI BOJIHBI,

OT YacTOTHI;

OT yIJia IIpeIOMIICHHS;

OT CKOPOCTH CBeTa.

23. B KaKHX eJMHHIIAX N3MepseTCs SKCHO3HIMOHHAs 103a?
A.Pag, K, P.

B. 38, Bap.

C. Ka/kr, P.

D. Pan, Bap, 3s.

E. Pan, Jlxx/kr.

24. BriGepuTe ompesiesieHre MOIHOCTH MOITIOMEHHON O3B,

A. OtHolIeHYe MpHpAIeHHs KBUBANEHTHOM 10361 (dH) K HHTepBaly BpeMeHH (dt).

B. OTHolenue npupamenys nornomeHHok A0351 (dD) k mHTEpBATY Bpemenu (dt).

C. Oro npoussenenue 10351 (D) Ha ko3 dumuent xauectsa (k).

D. 310 npoussenenue mornomenHoi 10361 (dD) Ha eAMHANY MO 06Iy4aeMoro BeleCTRa.
E. OtHomenue sueprun (E) x Macce 061y4eHHOTO BelecTsa.

25. Beibepute npaBUIbHOE ONpe/iesieHHe OTKPHITOM TEPMOINHAMHYECKOH CHCTEMEL

A. Otkperroit TJIC Ha3wIBaeTcs cHcTeMa, He HMEIOIas 000 I0UKH.

B. Ortxperroti TIC HasbIBaeTcs cucTeMa, KOTopad OGMEHHBAETCH ¢ OKpy>Karomeil cpenoi
BEILECTBOM.

C. Otxperroit TAC HasbBaeTcss cHcTeMa, KOTopas OGMEHHBAeTCs ¢ OKpYXarollei cpemoif
SHEprUeH.

D. Orkprrroit TAIC HasbIBaeTcs cucTema, KOTOpas OOMEHHBACTCH ¢ OKpy>Xarolleit cpemoif
BELIIECTBOM H 3HEPrUCH.

26. Kakue TepMOAMHAMAYECKHE IAPAMETPEI OIHCHIBAIOT TEPMOJAMHAMHYECKYIO CUCTEMY?
A. laBnenue, Temuepatypa, 066eM, Macca.

B. Temnepatypa, rpaiueHT KOHIEHTPALHK, MACCa, TPaJHeHT JABICHHUS.

C. Temnepartypa, rpalMEeHT KOHLUEHTPALHH, MACCA, TPAIHEHT JaBICHH, OOhEM.
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D. Macca, rpaguent o0BeMa, JaBieHNE.

E. Macca, rpaguent o6sema, TEMIIEpaTypa, JHTPOIHSI.

27. Kakue BEIMYMHBI HA3BIBAIOTCA SKCTCHCHBHEIMU?

A.3Ha4eHHE KOTOPBIX 3aBHCHT OT KOJIMYECTBA BEIIECTBA U pasMepa CHCTEMEL

B.3Hauenune KOTOPEIX 3aBHCHT OT BeTMYHHBI ABICHAS U KOHIICHTpAI[HH.

C.3Hauenne KOTOPHIX HE 3aBHCHT OT KOTHYECTBA BEIIECTBA.

D.3na4eHne KOTOPBIX 3aBUCHT OT TEMIIEpaTyphl.

E.3Ha4enne KOTOPBIX He 3aBUCHT OT BEIMYMEHI ABJICHHS 1 KOHIICHTpAIHH,

28. Kaxue Be/IMUUHBI HA3BIBAIOTCH HHTCHCHBHEIMU?

A.3HadeHne KOTOPEIX 3aBHCHT OT TEMIICPaTyphl H pasMepa CHCTEMEL.

B.3HadeHue KOTOPEIX HE 3aBUCHT OT KOIMYECTRA BEIECTRA | pasMepa CHCTEMEL.

C.3Ha4eHne KOTOPHIX 3aBHCHT OT Pa3MePa CHCTEMEL

D.3nauenne KOTOPHIX 3aBHCHT OT KOJIMYECTBA BEIIECTRA.

E.3HaueHne KOTOPHIX HE 3aBUCHT OT KOIMYECTBA TEMIIEPaTyphI

M pasMepa CHCTEMEL

29. Yro Ha3bIBaeTCa 06paTHMEBIM TEPMOANHAMHYECKUM IIPOLIECCOM?

A.Ilporiecc, IpH KOTOPOM CHCTEMA MOXET BEPHYTHCH B HCXOAHOE COCTOSHUE.

B.IIporecc, mpu KOTOPOM Ul BO3BpATa CHCTEMEI B HCXOIHOE COCTOSHEE TpeOyloTea 3aTparhl
3HEPrHUH.

C.Ilpouecc, mpu KOTOPOM /IS BO3BpATa CHCTEMBI B HCXOHOE COCTOSHUE HE IIPOHCKOMMT 3aTpaT
SHEPTHH.

D.IIpomnecc, mpu KoTOpoM crcTeMa Beerna BO3BpAINAcTCsA B HCXOJTHOE COCTOSHHE.

30. Kakoii ¢husnueckuit cMeIc koshdunmenra muddysnn?

A. Kospounment nuddysun - pusnueckas BEJIMYAHA, YHUCICHHO PaBHAs KOJMYECTBY BENIECTRA,
AU PYHAUPYIOMIETo B €/IMHUILY BpEMEHH 4yepe3 MeMOpaHy €IMHHYHON TONMIAHEL

B. Koabounment muddysmu - dusmueckas Bendausa paBHas H3MCHEHHIO pa3sHOCTH
KOHUEHTPAINH BEWIECTBA B SIUHMILY BpEMEHH.

C. Kospdunment nuddysuu - pusndeckas BeMMUHHA YHCIEHHO PpaBHasg KOJIMYECTBY BEILECTBA,
mubOyHIMpYIOmEro B eQMHHIy BpEMEHH 9EpEe3 eNWHULY IUIOIaAM IpPd TPagueHTe
KOHIIEHTPALHH PaBHOM €IHHIIE.

D. Koaspduument mudpdysun Gespasmepras senuwmma, KOTOpasi yYUTHIBAET CBOMCTBA caMoii
MeMOpaHb! 1 TG yHIUpPYIOmEro BelecTBa.

E. Kospdumment muddysum - ¢usuueckas pemuunna paBHat H3MEHEHHIO pa3HOCTH
KOHICHTPAliK BEIIECTBA B €AMHAULYY BpEMEHH Yepe3 eAMHHMIY TUIOIAIA.

31. Bribepure napameTprl, KOTOPBIE BXOAAT ¢dopmyny Ilyaseitns.

A. I'panienT cKOpOCTH, JUIMHA COCYAa, KO3Q()HUIHEHT BA3KOCTH.

B. Pajyc cocyna, mmuna cocyna, pasHOCTh JaBieHuUi, K03 PUnHEHT BI3KOCTH.

C. Pamuyc cocyna, mmama cocynma, miomams B3aUMOZACHCTBYIOMUX CNOEB, KO3(dHIHEeHT
BS3KOCTH.

D. Jlnuna cocyna, mnoma/s B3auMoeiCTBYOmpX CIIO€EB, KO3 (DUIHEHT BA3KOCTH.

E. PasHOCTh naBieHHii, INIOTHOCTS KPOBH, ZHHA cocyna, Ko3(pQUIMEHT BI3KOCTH.

32. Betbepute mapaMeTpel, OT KOTOPHIX 3aBHCHT XapaKTep TeYEHHA KHIKOCTH 110 COCYAaM.

A. TINOTHOCTD XMAKOCTH, IMHAMMYECKAST BSI3KOCTb, CKOPOCTh TEYCHMS JKHIKOCTH, Pajmyc
cocyna.

B. II10THOCTE XHAKOCTH, JTMHA COCYHa, CKOPOCTE TeYEHHS XUIKOCTH, pafryc cocya.

C. I'panuent naBnenus, mmHa cocyna, CKOPOCTB TE€UCHHS XHAKOCTH, PATUyC COCy.a.

D. I'moparmiyeckoe CONpOTHBIEHWE, IMHA COCylla, CKOPOCTb TEYEHHMS >KMAKOCTH, PagmyC
cocya.

E. IltoTHOCTS XHAKOCTH, IIMHA COCYa, PA3HOCTE JaBJieHUH, paquyc cocyaa.

33. Yro onpenensercs uncnoM PeitHonbsaca IIpH IBMOKCHHUM BSI3KOH XHAKOCTH 1o TpyGe?

A. CKOpPOCTB TeUeHH s KHUAKOCTH.

B. Xapakrep Teuenus xuakocTu.
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C. Benuunna OTHOLIEHHS KMHEMATHIECKOM BA3KOCTH K JUMHAMIYECKOM,

D. I'mapapnuyeckoe cOnpoTUBIIeHHe TpyOBI

E. O6seM npoTekaromeii xunkocTy.

34. TloueMy KpOBB SABISETCS HEHBIOTOHOBCKOH JKIIKOCTEIO?

A. 310 00yCIIOBIICHO HATHYHEM B Heil ($OpMEHHBIX 3]IEMEHTOB.

B. Or1o obycnosneno Tem, uro s KpOBH 4HCIO PeliHONBACa HpPUHHUMAET KpUTHYECKOE
3Ha4YEHHE.

C. Oro 06ycnoBieHo 60bImHM K03)PUIHERTOM BI3KOCTH KpOBH.

D. 310 06ycnoBIEHO MaNEHEKHM KO QHUIIMEHTOM BA3KOCTH KPOBH.

Ilepedenn BOIPOCOB K 3K3AMEHY:

®opmupyeMble KOMIIETEHINH;

OIIK-2 Crioco6HOCTD HCIIONB30BATh 9KOJIOTHYECKYI0 TPAaMOTHOCTh M 0a30BBIe 3HAHKA B
00JacTH QH3UKH, XHMHH, HayK O 3eMJIe ¥ GHOIOTHH B KH3HEHHEIX CHTYalUsX; POTHO3UPOBATE
NOCIENCTBHA CBOCH NpOGEeCCHOHATBHON NEATENLHOCTH, HECTH OTBETCTBEHHOCTH 32 CBOM
peleHus

OIK-2.1. mpEMeHSeT NPUHIAIE] CTPYKTYPHO-(yHKIIHOHAIBHOM OpraHu3aIii st
H3Y4eHHs GHOIOTMYECKHUX 0OBEKTOB H OLEHKH COCTOSHHIS JKHUBBIX CHCTEM

1. Kunemaruka MaTepransHO#M TOUKH. VpaBHEHYE TBHKEHIS.

2. HvHamuka MaTepHansHOM To4KH. 3axonsl HbioToHA.

3. HuHaMuKa OCTYNaTeIbHOTO | BPAlaTeILHOTO IBHIKCHHS TBEPJIOTO TEJA.

4. 3aKOHBI COXPAHEHHS B MEXAHHKE.

5. Oco6eHHOCTH CTPOEHMS TBEPBIX TENI, KX MEXAHUYECKHE CBOMCTBA. 3akoH I yKa.

6. IlonsTie MueanbHOU HEC)KMMAEMON KHUIKOCTH. YpaBHEHHE HEPa3spHIBHOCTH CTPYH H
ypaBHeHue bepHyuim.

7. Cmaunanue. Kpaesoit yron. Mckpusnerue cBo6oHOM IIOBEPXHOCTH XHIKOCTH IIPH
CMaYHBaHUH.

8. IoHnsTne BsI3KoM sxHAKOCTH. [HApOIMHAMEKAE BA3KOM KUIKOCTH. 3aKOH Hsrotona.

9. Koatpuument BA3K0CTH, METOMBI €70 ONpeeneHH s

10.  3akon I'arena-Ilyaseiins, ero nmpuioxenns.

OIIK-2.2. ucrionb3yer (¢usmonoruyecKue, NATOIOINYECKHE, OuoxuMHYEeCKHe,
GroduzHUecKie METONBI aHAIM3A IS MOHHTOPHHIa H KOPPEKIUY Cpe,Ibl OOHTAHHUS XHBBIX
00BeKTOB

11.  3Byk kak ¢usugeckoe sBieHue, XapaKTepUCTHKA 3ByKa.

12.  Tlonsrue mpeansHoro rasa. 'a30Bble 3aK0HE] ypaBHeHue Menneneera-Knaneiipona.
13. OcHoBHOE ypaBHEHHE MOIEKYIAPHO-KHHETHIECKOR TEOPHH.

14.  TepmonuHamMuyeckue napameTps! 1 npoueccel. [lepBerit 3aK0H TepMOAHHAMHUKY.
15, Bropoit 3aK0H TepMOIHHAMHKH, GopMyIHpPOBKA U 3aITHCE.

16.  Iuxmugeckue nponeccsl. [Tuxn Kapwno.

17. Ilonarue 06 SHTPONUM M TEPMOIUHAMIIECKOI BEPOSITHOCTH.

18.  PeanpHbIC ra3el: ypaBHEHHE COCTOSHMSL.

19.  JlomonuurensHOE naBlIeHME 10N HCKPHBIEHHOM CBOOOAHOM MOBEPXHOCTHIO YKHAAKOCTH.
®opmyna Jlannaca.

20.  IIpoBomuMoOCTH MeTaLIOB. 3akoH OMa.

OIIK-6. CniocobeH HCHoNb30BaTh B IpodecCHOHANBHOM AESTENPHOCTH OCHOBHBIE 3aKOHEI
u3nKy, XUMHH, Hayk 0 3eMie u GHOJIOTHH, IPUMEHATH METObI MATEMATHYECKOTO aHAIN3A
MOJC/IMPOBAHUA, TEOPETHIECKUX U SKCIICPUMEHTATBHBIX HCCIIEIOBAHHMIA, IproOpeTaTh HOBEIE
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MaTcéMaTH4YeCKHue u €CTCCTBEHHOHAYYHEIC 3HAHUA, HCIIONB3YSA COBPEMEHHEIE O6pa30BaTeJIBHBIC H
HH(bOpMaI_IPIOHHBIC TEXHOJIOTHHA.

OIIK-6.1. Mciione3yeT B npodeccHOHATBHOM TeSTebHOCTH OCHOBHEI€E 3aKOHHI (DH3UKH,
XUMHH, HayK 0 3eMiie ¥ GHOJIOrHH

21.  IlpuMeHeHHe SIMEKTPHYECKOrO TOKA B Je4eOHBIX IEIIsAX.
22.  MarauTHoe 1one. XapaKTepUCTHKA MATHATHOTO O,

23.  3akoH Ammnepa. BekTop MarHHTHOM HHAYKIMA. EXuaune! usmeperns. Marauthoe mosne
B BEIIECTBE U B BAKyyMe.

24.  BiusgHME DOCTOSHHOrO MATHATHOTO IO HA YHBEIE OpraHu3MEL.

25.  Cuna Jlopenna.

26.  SBmeHHE 3IEKTPOMATHHTHOM MHIYKIHH. OCHOBHOH 3aKOH  3JEKTPOMarHUTHOH
uHIyKiwH. [Ipasuio Jlenna. Onpenenenne eqHHHII H3MePEHUS MATHHTHOTO TOTOKA,

27.  Yro TaKkoe 37€KTPOMArHUTHAS BONHA? VYpaBHeHME MIOCKOM 3IEKTPOMArHATHOM BOJIHEL
Kak npomcxonsr koneGamms BextopoB E u B B ICKTPOMAarHuTHOH BonHe? KakoBo
COOTHOIICHHE MEXTY HUMH? CKOPOCTB 3JIEKTPOMArHUTHOH BOJHEI B BEIIECTBE.

28.  JTucmepcus cera. HopManbHas B agOMaJIbHAS JTUCIIEPCHS.

29.  TlornoumeHue 3NEKTPOMATHATHOTO U3Y4CHUS BEIIECTBOM. 3akoH DByrepa-Jlam6Gepra
Bapa.

30.  SBnenue wnTepdepeHmn. VCIoBHS BOIHHKHOBEHHUS MHTEP(EPEHITHOHHON KapTHHEL.

31.  Jlu¢pakius cBETOBEIX BOJIH. IIpuamun INoiirenca-®penens. Urto Takoe ay4? Yro Takoe
BOJIHOBO# ppoHT?

32.  JluppakmmoHHas pelmeTKa, ee YCTpPOMCTBO M mapaMeTprl. MeXaHu3M BO3SHHKHOBEHMUS
TJIABHBIX H MOOOYHBIX MAKCHMYMOB B MEHEMYMOB.

33.  Temnosoe wu3nydeHue. XapakTepuCTHKH Uil €r0 OHHCAHHS. 3aKOHBI TEILIOBOTO
U3JIy4eHH.

OIIK-6.2. IIpuMeHsIeT METOBI MATEMATHIECKOTO aHATN3A 1 MOJETHPOBaHMSI,
TEOPETHYECKUX M OKCIIEPUMEHTAIBHBIX HCCIIETOBAHMIA

34.  VudpakpacrHoe usnydenwme, ero noromenue. Uem 00yCIIOBIIEH €ro TepamneBTHYECKHUit
s dexr? Uro taxoe TepMorpadus?

35.  Vnasrpadmonerosoe wm3myuenwe. HazoBHTe 30HEI YIBTPadHONETOBOTO M3JIyYeHHS B
3aBHCHMOCTH OT X OHOJIOTHUECKOTO AeHCTRHS.

36.  Uro Takoe doroshdext? 3akous! oToadpexra Cronerosa. Vpasnenue dorosddekra,
IOJIy4YeHHOe DHHINTEHOM

OIIK-6.3. criocoGen npuobpeTaTs HOBEIE MATEMATHUCCKHE | €CTECTBEHHOHAYYHBIE
SHaHMA, HCIIOJIE3Ysl COBPEMEHHBIE 00pa3oBaTeNbHbIE ¥ HH)OPMALHOHHEIE TEXHOIOTHH

37.  PeHIreHOBcKOe H3TydeHUe (ompenenenme). Cmoco6 momydenus PEHTTEHOBCKOTO
H3JTyYCHHUS.

38.  Ksanromsle noctynarer Bopa.

39.  Anepras mozens ctpoenus aroma. CocTas slpa aToMa.

40. PamnoaxTuBHOCTE. BHjs PaMOaKTHUBHBIX U3JIyYeHUH. 3aKOH PaMOAKTHBHOTO pacnana.

DopmMHupyeMbie KOMIIETEHIN:

IIK-1 Crioco6HOCTE 3KCILTyaTHPOBATH COBPEMEHHYIO annaparypy U o0opyIoBaHHE I
BBITOJIHCHUS HayYHO-HCCIE/I0BATENIECKUX TONICBBIX M TaG0PAaTOPHBIX GHOOTHYECKHX paGoTy.

I1K-1.1 [IpuMeHseT B CBOEl AEATENBHOCTH AHATHTHYCCKOE naGopatopHoe 060pyI0BaH¥E;
CPeICTBA BRIMMCIIUTENLHOM TEXHUKH, KOMMYHUKAIMH H CBSI3M;
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B 4em 3akmovaercs nepsriii 3akon TOTIIOMEeHH (3akoH Byrepa-JlamGepra)?
Cdopmymuposars 3axoH mornomesus (3axoH Bepa).

3anucats ¥ OGBICHUATE 0GOBIEHHET 3aKOH Byrepa-JlamGepra-Bepa.

OT 4Yero 3aBMCHT u Kakoii ¢uspyeckuit cMpIcT  uUMeeT HaTypaJIbHBIf MOKa3aTeb
HOOTrJIOIIEHHs 0.7

5. OrT KaKuX BENMYHH 3aBHCHT MOHOXPOMAaTHYECKHX IOKa3aTelb ocabienus?

6. UTo Ha3BIBaeTCs, ONTHYECKOH IIOTHOCTHIO pactBopa?
7.

8.

= =

Kak BEIGpaTs cBeTObUIBTp s MPOBE/ICHHA HEOOXOAUMOr0 aHATH3a?
Kax BrIGpath pasmep KioBeTHI U1 ipoBeeHus HeobXoaAuMoro anammusa?
9. Kax ompenenuTs KoHIIEHTpaUHH BelecTsa B pactBope?
10. Yto nmexwur B ocHoBe pedpakToMeTpuYecKoro MeToaa
11. Yro ompenensror ua pedpakTomeTpe
12. TMonapusamus ceera
13. IIpumeneHue MOAAPU3aTOPOR B TEXHHKE
14. OcobenHocts KpHCcTaMIOB TypMalliHa I ONISpU3aliH CBETa
15. 3axoH oTpaxenus ceera
16. Maremarnueckas gopmyira 3axona IIPEJIOMIICHUS
17. YT0 Ha3BIBAETCH OTHOCHTEILHBIM/A6COEOTHEIM IOKa3aTeIeM NPEIOMIIEHUS?
18. Kaxas xapakTepHCTHKa CBETOBOH BOJHBI HE H3MEHHTCS NP NIEPEX0e M3 OJHOU cpejnl B
APYTyIo
19. SBnenme monnoro BHyTpeHHErO OTpaXXeHHA
20. IlpenensHeIit yromn moiHOro BHYTPEHHETO OTPaXEHUS
21. U3 9ero cocTOHMT ONTHYECKAS CHCTEMA pebpakromerpa
22. Tlpunnmn gefictBus pedpakTomeTpa
23. Yo Takoe BOTOKOHHAS ONTHKA?
24. Tucnmepcus ceera
25. Bnusuue AUCHIEpCHH CBeTa Ha BC/IMYMHY NIPEACTIBHOIO YIila HPEIOMIICHHS
26. Ilpunumn neficTBas pebpakroMeTpa A6Ge
27. OOBACHHTD 3aBUCHMOCTD BETHYHHEL IPEAETBHOrO YIila OT JUIMHEI BOJIHBL
28. Kak ¢opmupyetcs n3o0pakeHHe B (OKANBbHOM IIOCKOCTH 3pUTENEHOR TpYyOBI mpH
OCBEUICHHH OeJIbIM CBETOM?
29. Ilouemy B pedpakToMeTpe Hems3d BeCcTH H3MEPEHUSA IpeNeNbHOro yria Ge3 3pHTenbHOMH
Tpy6EI? Kakosa ee pomns?
30. Onrtuueckas gauua OyTH
31. O6patHas cBsI3b, Kak OHa OCYIIECTBIIAECTCA B Ja3sepax. Poje omrmueckoro pe3onaropa B
Jrazepax. ‘
32. Hcnons30BaHuE B relHii-HEOHOBOM JIazepe cMecH JBYX ra3oB - reius M HeoHa. Poim
KaXJOro U3 HuX.
33. Tlepeuncrure veTrIpe Kiacca NIa3ePHOM OIIaCHOCTH.
34. Kaxne conyrcTBymome (axTopE! Ta3epHOro H3NTydeHns BEI 3HACTE?
35. Nudpakuvonnas pemerka, ee YCTPOHCTBO M mapameTpel. MeXaHH3M BO3HHKHOBEHMS
TNABHBIX M IOOOYHBIX MAKCHMYMOB M MHHHMYMOB.
36. Temnosoe usny4enue. XapaKTepHUCTHKH JUIS €T0 ONHCAHHS. 3aKOHBI TEIIOBOIO H3IIy9YEHU.
37. UndpaxpacHoe wusnyuenue, ero nornomenune. Yem obycnoBneH ero TepameBTHUECKHil
aext? Uro Takoe repmorpadus?
38. VubTpadmonerosoe wm3myuenme. HazoBuTe 30HED YIBTPaQHONIETOBOTO H3TyYeHHI B
38BHCHMOCTH OT X GHONIOTHYECKOTO AeHCTBHUS.
39. Yro norMMaroT nox aucnepcueit ceeta?

1IK-1.2. IlpoBoaut naGoparopHbie MCCIICNIOBAHUS, 3aMEPE], aHAIH3EI OTOOPAHHBIX MPUPOIHEIX
o0pasnos; paboTaTs Ha AHAIMTHYECKOM - 1abopaTopHOM ~ 0GOPYAOBAHMH; HCIONB30BATH
ABTOMATU3UPOBAHHBIE CHCTEMBI KOHTPOJIS 3KOTOTHMYECKOTO COCTOSHMUS TEPPHTOPHIA.
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40. Uro Takoe crexTp u3myuenus?

41. Kakoit cexTp HassIBaeTCs HENPEPBIBHBIM UJIH CIUIOLIHBIM?

42. UsmydeHne KaKuX Tel AaeT moocaThe CIEKTPHI

43. Kaxue Tena npu u3tydenun naror JIHHCHYATEIH CEKTP, YTO OH U3 cebs MIpeACTaRIAET?

44. 13 KaKux COCTAaBHBIX 9acTeif COCTOUT CIICKTPOCKOIl H KaKOBO HX Ha3HayeHue?

45. Yro Takoe CIIEKTP MOTJIOMEHHS?

46. Kax mporpamymposats CIEKTPOCKOMN?

47. 3aKOHOMEPHOCTH B aTOMHBIX ciekrpax. @opmyina Banemepa

48. YUro Takoe GoTosddext? 3aKombi dorosddexra Cronerona. Ypasrenne dotoaddexra,
IIOITyYeHHOe DiHIITeHHOM

49. Penrtrenockoe usnyyeHue  (ompenenenue). Croco6 NONYyYEeHHUS  PEHTIEeHOBCKOrO
H3Ty4CHHS.

50. PammoakTHBHOCTE. Bunst paguoakTHBHbIX HM3IIy4CHHIH.

51. losumerpus

52. 3akoH pamxHOAKTHBHOTO pacnmana.

53. Omnsrrst Peseppopna mo paccesHuro 9 - qactmn,
54. Toctynaret Bopa
55. Crmektpsr HCITyCKaHUs, HX BUIBL
56. EnuHMIE akTHBHOCTH PanHOHYKIIHIOB
57. Crpoenne atoma
58. HCHONB30OBaHWE pA3IMYHEIX BHAOB H3Ny4CHUH B MEIMIMHE, TEXHHKE H CEILCKOM
XO03dMCTBeE.
59. OcHoBEI MHKPOJO3UMETPHH HOHU3UPYIOIMX H3My4YEHHI.
60. Ctpoenue atomMHOro szpa
METOIUYECKHUE MATEPHAJIBI, OIIPEEJISAIONIUE ITPOUEXYPHI
OHEHUBAHUS 3HAHU, YMEHMIL 1 HABBIKOB
H OIIBITA JESATEJIBHOCTH, XAPAKTEPU3YIOINUX ATAIIbI
®OPMHPOBAHIA KOMITETEHITHIL
Kputepun onenusanng sHanwmit 06yuaommxes IIDH IPOBE/ICHUH KOJLIOKBHYMA:

. OtmeTka «oTamuHO» - OOYYalOMMACS YeTKO BEIPAXaeT CBOIO TOYKY 3pEHHA 110
PaccMaTpHBacMBIM BONIPOCAM, IPUBOIS COOTBETCTBYIOLIHE IIPHMEPEI.

. OTmerka «xopomo» - o6ygarommitcs AOITYCKAET OTAEIILHbIE IOTPEIIHOCTH B OTBETE

o OT™eTKa «ya0BJIETBOPHTEILHOY - oOyuarommiics o6HapyXuBaeT IpOGENEl B 3HAHUAX
OCHOBHOTO y4e0HOT0 H HOPMAaTHBHOTO MaTepHaa,

. OTMmerka «weynoBaeTBOpUTETLHOY - obyuatomuiics o6Hapy) HBaeT CYILIECTBEHHEBIE

NPOGENBI B 3HAHMSAX OCHOBHBIX IIOJIOMKEHEHI AUCLUMIUTHHBI, HEYMEHHE ¢ IOMOMIBIO
TIpeTONIaBaTe s Oy IHTh IPABUILHOE PELIEHHE KOHKPETHOIM MIPaKTHYECKO# 3amayu.
Kpurepuu onenupanus suanmii o6yuaronmxes IIDH NPOBEICHUN TeCTUPOBAHMS:
Pesynerar TecTmpoBamus onemmBaeTcs mHo TIpOUCHTHOH IKane omeHKH. Kaxmomy
00Y4aroNIeMyCsl IpeANAraeTcs KOMILIEKT TECTOBEIX 3afaHui U3 25 Bompocos:

. Otmerka «oTiamunO» — 25-22 IIPaBHJILHBIX OTBETOB.

. OtmeTka «xopomo» —21-18 IIPaBHJIBHBIX OTBETOB.

o Otmetka «ynoBieTBOpHTEIEHO» — 17-13 TIPaBHJILHBIX OTBETOB.
L J

Otmerka (HCYAOBJICTBOPUTEJILHO» — MeHee 13 IIPABUIIBHBIX OTBETOB

Kputepunu 3HAHWH IpU IIPOBEIEHNN 3a4€TA:

. Onenxka «3a4TeHo» ODKHA COOTBETCTBOBATE HlapaMeTpaM JIHoOOH M3 MONIOKUTETbHBIX
OLICHOK («OTJIMYIHOY, «XOPOIIIO», «YZOBJIETBOPHTEIHHOY).
) Onenxa «He 3auTeHO» JOMKHA  COOTBETCTBOBATE napaMeTpaM  OLEHKH

«HCYI[OBJICTBOPI/ITCIIBHO».
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. OtMerka «oTaHMIHO» — BEMONHEHE Bee BHIBI y4eOHOH paGoTht, IIPEAYCMOTpEHHEIE
y4eOHbM mIaHoM. O6Yyyaromuiics ACMOHCTPUPYET COOTBETCTBHE 3HAHMMN, YMEHWH, HABLIKOB
TIDHBCICHHBIM B TabMIax mokasaressm, OTIEPHPYET NPHOOPETEHHBIMH 3HAHHAMH, YMEHUAMH,
HABBIKAMM, IPUMEHSCT UX B CHUTYAlHMSX HOBHILEHHON crnoxHocTd. Ilpm stomM Moryr 6miTh
JAOIYIICHE! HETOYHOCTH, 3aTPYNHEHHS NPH AHANHTHYECKHX OnepanMsiX, IMEePeHOCe 3HAHUM MU
YMEHUH Ha HOBBIE, HECTaHAPTHEIE CHTYyaIHH.

. Otmerka «xopomo» — BBINIOIHEHBI BCE BHABI y4eGHON paGoTsI, NIpeTyCMOTpEHHEIE

HCSHATUTCNBHBIC OLMOKH, HETOYHOCTH, 3aTPJHCHHA TIPM  AHAIMTHYECKHX —Onepamusy,
TIEPCHOCE 3HAHMH U yMEHMUIl Ha HOBEIE, HECTaH/IAPTHHIE CUTYAIIHH.

. OTmeTra «ynoBseTBOpHTENBHO» — He BBINONHEH OJNMH MM Gonee BHIOB ygeGHOM
paboTeI, mpexycMoTpeHHEIX Y4eOHBEIM IIMaHOM. Obyuaromuiics AEMOHCTPHPYET HEIOTHOE
COOTBETCTBHE 3HAHWM, YMCHHI, HaBLIKOR TPUBENICHHBIM B TabNHNAX IoKasaTensM,
HAOIYCKAIOTCS. 3HAYUTENBHEIE OUIMOKH, IPOSBIAETCS MaCTHIHOE OTCYTCTBME 3HAHMM, YMEHHIA,
HABLIKOB 110 psfly HOKasaTenei, o6yqarommiics HCIbITEBACT SHA'UTENbHBIE 3aTPYHEHUS IIPH
OICPUPOBAHNM 3HAHMAMM M YMEHHUAMH TIPH HX HEPEHOCE Ha HOBHIC CUTYaIH. —

o Ot™meTka (HEYNOBJICTBOPHTENLHO» — HE BBITONHCHB BUIEI y4ueOHOH paboThI,
IPEAYCMOTPEHHBIE YYEOHBIM IUIAHOM. ACMOHCTPHPYET HENONHOE COOTBETCTBHE 3HaHHH,

OIIMOKH, MPOABISETCS OTCYTCTBHE 3HAHHIM, YMEHMI, HABBLIKOB 110 OombmeMy psamy IoKasareneii,
00y4aromuiics HcmBITHBaeT SHAUMTCNbHBIE 3aTPYAHEHHS MpH OIICPHPOBAHUH 3HAHUSAMH H
YMEHHUAMH IIPH UX NEPEHOCE Ha HOBHIE CHTYyaITHH

Kpurepnu 3nanui npu NPOBEJICHUH HK3aMEHa:
. OrMerka «oTamuno» — BBUIOTHEHBI BCE BUILI y4eGHOI paGoTsl, NpeNyCMOTPEHHBIE
Y4YeOHBIM IITaHOM. Obyuaromuiica ACMOHCTPHPYET COOTBETCTBHE 3HAHHIA, YMEHHH, HaBBIKOB
TIPUBENCHHBIM B TabULaX MOKasaTelsM, ONICPHPYET NPHOOPETEHHBIMU 3HAHMAMH, YMEHUAMH,

AOIYINEHEl HETOYHOCTH, 3aTPYIHEHHS TIpY QHATUTHYECKAX ONEPALUAX, NEPEHOCE 3HAHHH u
YMEHHI Ha HOBBIE, HECTAHTAPTHEIE CUTYaUHH. —

. OTmetka «xopomo» — BEmOTHEHET BCE BUIBI y4eOHOM paGoThI, NPEeAYCMOTPEHHEIE
YYEOHBIM IUIaHOM. O6yyaromuiics ACMOHCTPHPYET COOTBETCTBHE 3HAHHIA, YMCHHH, HaBBIKOB
TIPUBENICHHBIM B TabNUNaX HOKa3aTemsM, ONCPHPYET NPHOOPETEHHBIMU 3HAHHUAMH, YMEHHSAMH,
HABRIKAMH, NPHMEHSCT MX B CTaHJAPTHBIX catyamuax. Ilpu atom moryr Grite JOIYIUEHEI
HESHAYUTCNBHBIE OWMOKH, HETOYHOCTH, 3aTPYIHCHUS IIPH  aHAIHTHYECKHX onepanusx,
TIEPEHOCE 3HAHMH U yMEHHH Ha HOBIE, HECTaHIapTHEIE CUTYALUH.

. Otmerka “YAOBICTBOPUTEILHO» —~ HE BHIIONHEH OIMH HIH Goee BHJIOB y4eOHOI
paboThl, npexycMOTpeHHEIX y4eOHEM mnaHoM. OGyuarontmitcs AEMOHCTPHPYET HEIOJHOE
COOTBCTCTBHE 3HAHHWH, yMEHHI, HABBIKOB IPHBENCHHBIM B TablHIAX mokasaTemsm,
AOMYCKAKOTCS 3HAYHTENbHBIE OIMOKHM, IPOABIIETCS HaCTHIHOE OTCYTCTBHME 3HAHHUM, yMEHMI,
HABBIKOB I10 psilly MOKasaTeleH, o6yqaromuiics HCBITEBaeT SHAUTENbHEIC 3aTPYAHEHHUS [IPH
OTICPHPOBAHAH SHAHUSMHU M YMEHHSIMM TIPH HX IIEPEHOCE Ha HOBRBIC CUTYALHH. —

o OtmeTka “HEYAOBJICTBOPHTE/ILHO» — HE BHIIONHEHH BHIEI y4eOHOif paboTs,
HIPEAYCMOTPEHHBIE Y4eOHBIM ILIAHOM. ACMOHCTPHPYET HEMONHOE COOTBETCTBHE 3HaHH#H,
YMEHHH, HaBHIKOB NPHBEICHHBIM B TabNHIax Iokasarenei, JOIYCKAIOTCS. 3HAYUTENbHEIE
OLIHOKH, MPOSIBIETCS OTCYTCTBHE 3HaHWii, yMEHUH, HABEIKOB 110 GosbimeMy psjy mokasatenet,
o0y9aromuiics HCHBITBIBACT SHATUTCIbHLIC 3ATPYAHEHUS NPH ONEPHPOBAHWH 3HAHUSMH W
YMCHUAMM TIPK UX IIEPEHOCE HA HOBBIE CHTYALIHH.
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AHnOTANMS paGoyeii NpOrpaMmel JHCHHMILINHBI
b.1.5.08 «®u3nkay»

YpoBens Bhicimero obpaszosanns BAKAJIABPHUAT
Hanpagsenne noarorosku 06.03.01 BuoJiorug
Ilpodmas Ienernxa xupoTHEIX
®opma ofyuenns ounas

Hear ocBoenns AHcuunaunel:  OopMupoBanue IIPCNCTABNCHNH, MNOHATHH, 3HaHmit o
byrmameHTaNBHBIX 3aKOHAX KJIaCCHYECKOH M  COBpeMeHHOIH dusnke u HasbikoR TIPUMEHEeHHs B
HPO(ECCHOHATbHOM ACATENLHOCTH (PU3MYECKMX METOROB H3MEPEHUI U HcCenoBaHuil,

Mecro aucuunannn: B Y4e0HOM niame: AucumrmuirHa B1.6.08 «Dusukay OTHOCHUTCA K 6az0Boii
HacTH y4eGHOTO IulaHa, ocBamBaeTcy B1lwu?2 cemectpe. TpeboBanus k pe3ynbpTartaM oOCBOeHHd
AHCLHIUIHHEL: B PE3YJIbTATE OCBOCHHS AHCIMITHHEL GOpMHpYIOTCS cnenyromue komnerenuuu: OITK-2
OIIK-6, ITK-1.

A) O6menpogeccHonanbubre KOMIICTeHHA

OIIK-2 Criocoben TUPUMEHATh  NPUHIHITEI CTPYKTYPHO-GYHKLIMOHABHOIM OpraHu3auum,
HCIIO/IB30BATh (YU3HONOTHYECKHE, LHMTONOrMYecKne, GnoxumMuueckue, brodusmyeckue Metons anamsa

>

CCTCCTBEHHOHAYYHbIE 3HAHH3, HCHOMB3ys COBpeMeHHBIe O6pa3OBaTeNbHBIE K HUHGOPMaNUOHHbIE
TEXHOJIOTHH;

OIIK-6.1 Hcnonssyer B npodeccHoHaLHOl ACATENILHOCTH OCHOBHbIE 3aKOHEI ¢busuky, XHMHH,
Hayk o 3emiie u SHonorun

OIIK-6.2 IIpumenser METOZBI MaTeMaTHYECKOTO AHAIH3a U MOZCAMPOBAHHS, TEOPETHYECKHUX M
9KCIIEPUMEHTAIBHBIX HCCIIEAOBAHUE

OIIK-6.3 Cnocoben IpHOOpeTaTs HOBBIC MaTEMAaTHYECKHE M CCTCCTBEHHOHAYYHbIE 3HAHHS,
HCTIONB3ys COBPEMEHHbIE 06pa3OBaTe b HbIE 1 MH(QOPMALHOHHEBIE TEXHOIOTHK

B) Ilpodreccronanbunre KOMIETeRI MY

-1 cnoco6HocTho SKCILTyaTHPOBaTh COBPEMEHHYIO anmapatypy u obopynosaHue s

IK-1.1 Tlpumenser B caoeii ACATCIBHOCTH aHAIUTHYECKOE nabopaTopHoe obGopynoeanue;
CPEACTBA BBIYHCIIMTENLHON TEXHHKHY, KOMMYHHKALIHM H CBA3H
-1.2 TIporogur JabopatopHble HCCIIEIOBAHHS, 3aMephl, aHATH3LI OTOOPAHHBIX MPUPORHBIX
o6pastoB;  paborath  Ha aHAIITHYECKOM  naGopaTopHOM 00OpYNIOBaHMH;  HCTONB30BATE
aBTOMaTU3UPOBAHHBIE CHCTEMBI KOHTPOJIS 3KOJIOrHYIECKOTO COCTOSHHS TE€PPHTOPHIA,

Kparkoe conep:xanue ancuumiaunel Kunemaruka MatepuanbHoi Touku (MT). Juxammuka
MAarepuanbHol Touku (MT). Bpamarenshoe ABIKCHHE TBepIOro Tena. I'mapoauxamuka, Kone6anus
BONHBL.  MonekynspHo-KHHeTHYeCcKas Teopus  (MKT) wpeanbhoro rasa, JBnenwe mepemoca.
Tepmonunamuka. ONEKTPOCTaTHCTHKA. Ilposoaxuxn B8 COII. Husnexrpuku B COII. ONeKTPOEMKOCTS.
Iocrosuueiii  ToK. HocrosHHoe MaruuTHOE none (IIMIT). MarnutHoe mone g BELIECTBE.
OnekTpoMarHuTHas HHAykuus (OMH). T €OMETPHYECKAs OMTHKA, ®otometpus. BonHopas OITHKA.

O6mas TpynoemrocTs AHCIHIUIMHLY 5 3a4eTHBIX eauHu, 180 yacos,
HTorossiii kontpo.is mo AMCIHILINHE: 324eT-1ceMecTp, K3ameH-2 CeMecTp.



