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1L.OEJH U 3AJAYA TUCITATLINHBI.

Hean:

DopMmEpOBaHHE NPEACTABICHHUH, IOHATHI, 3HAHMH O byHIaMeHTaNBHBIX 3aKOHAX KJIACCH-
9CCKOH M COBPEMEHHOH (H3NKE M HABHIKOB NPHAMEHEHHS B npogeccHoHANEHON AEATENLHOCTH
¢uspgecKuX MeTOI0B N3MEPEHHIT U HCCIIEOBAHHI.

3apaum:

- M3YHCHNE 32KOHOB MEXAaHUKH, TSPMOJAUHAMHUKH, 3JIEKTPOMArueTH3Ma, ONITHKA U KBaHTO-

BOM (H3MKH;
- OBJIAJICHHE METONAMH Tab0paTOPHEIX UCCIIEOBAHMIL;
- BBIPAGOTKA YMEHUH aHANH3a IPHPOAHBIX ABIEHHI ¢ IPHMEHEHNEM 3aKOHOB ¢bu3uKu.

2. IEPEYEHbD IINTAHUPYEMABIX PE3YJIbTATOB OB YUEHMUS IIO AUCIIU-
IL/IMHE (MOAYJIIO), COOTHECEHHBIX C INIAHUPYEMBIMH PE3YJILTATAMMU
OCBOEHUSA OBPA30BATEJLHOM IIPOIrPAMMBI

B pesynbTaTte 0CBOSHHS OUCIMILIMEE O6YHAIOIMHACH TOTOBATCA K CICAYIOIMM BHIAM Jie-
ATCNBHOCTH, B COOTBETCTBHHN C o0pa3oBarenbHEM craHzaproM ®T'OC BO 06.03.01 Buonorus,
npoduns brnoskosmorus.

O61acTe npodecCHONATLHOI e TeIbHOCTH,

Tunet 3ana9 mpodeccronanpHOM AEATENEHOCTH:

® HAYYHO-HCCIIEf0BATENbCKAs

® HAy4YHO-IPOU3BOJCTBCHHAS U IPOCKTHAS

® OpraHM3alMOHHO-yIpaBicHYCCKas

e [iejlaroruyeckas

¢ nHGOPMAIIHOHHO-OHOIOrHYeCKas

BoinyckHuk ¢ kpanudukanueii (crenennio) «fakagaBpy» KospkeH 06J1aaaTh cIenyIo-
IMHMH KOMITETCHINSAMM:

A) Obmenpodeccuonanbuble KOMIETeHUHH:

ONK-2 CriocofeH MpUMEHATs NPHHLMIBL CTPYKTYPHO-DYHKLMOHANBHOM OpraHM3aLliH, HCIIOJIb-
30BaThb (PU3HONOTMHMECKHE, LMTONOTHUECKHE, GHOXUMUUECKHE, GHOGM3MUECKHe METOMBl aHATH3a IS
OLICHKH ¥ KOPPEKIIMH COCTOAHHS XXUBBIX O0BEKTOB M1 MOHHTOPHHTA CPEbl MX OGHTaHHS: ‘

OIIK-2.1 TIpuMeHseT MPHUHLKMIB! CTPYKTYpPHO-GYHKIMOHANBHOM OpraHM3aLuM Aj1d U3y4eHus 6uo-
JIOrHYECKHX OOGBEKTOB H OLIEHKH COCTOSHHSA XKHBBIX CHCTEM;

OIIK-2.2 Hcnone3yeT GpH3HONOrHYECKHE, IIUTOIOTHYECKHE, GroxuMuueckue, GHodUHUECKHE Me-
TOZBI aHAJTH3a J/11 MOHHTOPMHIA ¥ KOPPEKLHH cpeibl OGHTaHHUs HKUBBIX 0GHEKTOB.

OIIK-6 Cnioco6eH HCTIONb30BaTh B NPOgeCCHOHANBHOMN A€STEEHOCTH OCHOBHBIE 3aKOHbI ¢busuky,
XHMHH, HayK 0 3emiie U GHOJIOrMH, IPUMEHSTH METOIBI MATEMATHYECKOTO AHANH3a H MOLEIHPOBAHHS,
TCOPETUYECKUX M IKCICPUMEHTANIBHBIX MCCIENOBAHMH, NPHOOPETaTs HOBhIE MATEMAaTHUECKHE M ecTe-
CTBCHHOHQYHBIC 3HAHHUA, HCIIOJIE3Ysl COBPEMEHHEBIe 06pa3oBaTe/IbHble U HHPOPMALHOHHEIE TEXHONOTHH!

OIIK-6.1 Hcnons3yeT B MpodecCHOHANLHOMN AEATENHHOCTH OCHOBHBIC 3aKOHBI GU3HKH, XUMuH,
Hayk o 3emsie U GHoNOrUy;

OIIK-6.2 TIpuMeHAeT MeTOAbl MaTEMATHYECKOro aHAIH3A M MOJETHUPOBAHUSA, TCOPETHUECKUX M
3KCTIEPUMEHTAILHBIX HCCIEAOBAHHIA; -

OIIK-6.3 Cnocofen mpuoOpeTaTh HOBbIE MaTeMaTHYECKHE H €CTECTREHHOHAYYHEBIE 3HAHHA, HC-
TONB3YS COBPEMEHHBIE 06pa3oBaTebHbIe U HH)OPMALMOHHbIE TEXHOIOTHH. i

b) IlpodeccHonaIbHbIE KOMNIETEHITHE:

ITK-1 Crioco6eH 3KCILTyaTHPOBATh COBPEMEHHYIO aIMapaTypy H obopymoBaHue I BEITIOJIHCHHSA
Hay4HO-HCC/ICIOBATENECKHX OJIEBBIX M 1a60paTOPHBIX GHONOrMYeCKUX paboT:

IIK-1.1 TIpumensieT B CBOEl NeATENPHOCTH AHANTHTHYECKOE naGopatopHoe oGopynoBaHHe; Cpea-
CTBA BBIYHC/IUTENILHON TEXHUKH, KOMMYHHUKAIIHH M CBA3H;

IIK-1.2 TlpoBomuT naGopaTopHble HCCIEA0BAHNS, 3aMEPhI, AHATH3B! 0TOOpaHHBIX MPHPOAHBIX 06-
Pa3LoB; paboTaeT HA aHATUTHYECKOM aGOPaTOPHOM 0GOPYIOBAHMH; MCIIONB3YET ABTOMATH3HPOBAHHEIE
CHCTEMBbl KOHTPOJISL IKOJIOTHYECKOTO COCTOAHUS TEPPUTOPHI.



3. MECTO JUCHOHUILUTHHLI B CTPYKTYPE OOIL

Hucrunnuaa 51.0.08 «®usnka» Bxoaut B 6230ByI0 4acTh y4eGHOrO IiaHa HalpaBJICHUS
nosroroBku 06.03.01 Buonorus, mpoduns Bruoskonorns. Jucoumnuba ocsauBaerca B 1 1 2 ce-
MecTpax 1 kypca.

Jlnst u3y4eHus kypca GUSHKE B By3e CTYJEHT DOJDKEH 3HATH OCHOBBI allreGpBI, TeOMETpPHH
1 TPHTOHOMETPUH, 3HATH (POPMYJIHPOBKH OCHOBHBIX (DH3UYECKHX 3aKOHOB. YMETh IPOU3BOIUTD
MaTEMaTHIECKUC BBIKIIAJKA IIPH pelleHHH GU3HISCKHX 3a/1a4 ¥ ObITH KOMIIETCHTHBIM B 00JIaCTH
YTCHHA H IOCTPOCHHUS rpaduKoB ¢pusmueckux npoueccos. [IpeumecTBYIOMUMH AHCIHIITHEAMY,
Ha KOTOPBIX Gasupyercs Kypc «@Pu3mkay, IBISIOTCS: MKONBHEIA KYpe (DH3HKH ¥ MATEMaTHKH, a
TaKkKe 3NEMEHTH! Iu(epeHINATEHOTO B HHTErPAIBHOTO UCYUCIIEHHS, MOMYUCHHEE B paMKaxX
COOTBETCTBYIOLMX KYpCOB BhIcIIel MareMaTHKH. Kypc «Dusukay» sBiseTca 6a30BbIM LIS BeexX
HAlpaBleHUH BETEPHHAPHOTO 06pa3oBaHus, OH IO3BOJISICT CTYAEHTaM MOJIy4HTh YIIyGICHHEIE
3HaHUS OCHOBHBIX (PM3NYECKHX SBIICHHH, (yHIaMEHTANBHEIX 3aKOHOB KIACCHYECKOH H COBpe-
MEHHOH (QU3MKH M HaBBIKM [ YCHEIIHOM IPO(YECCHOHANEHOM NeATeNbHOCTH, H IPOLOIIKEHHS
npodecCHOHATEHOro 06Gpa30OBaHUs B MATHCTPaType.

4. OBFBEM JUCIMILJINHLI “DU3UKA”

Cemecrp
Bug yuebHoii paGotsl Bcero uacos “
1 2
AynuTopubie 3aHaTHA (BCErO) 84 50 34
B Tom uncne:
Jlexuum, B TOM 9HCIIe HHTEPAKTHBHEBIC
16 16
(bopMEI
Ipaxtrueckue 3ausrus (I13), B Tom 68 34 34
YHCIIe HHTEPAaKTHBHEIE (hOPMEI
Camocrosarensuas pa6ora (scero) 96 22 74
Bun npomexyTouHoii aTTecTanuu 3auer - 1, 3x3amen - 1 3aver IK3aMeH
O6masn Tpyx0eMKOCTh Yackl / 3a4eT- "'
T Tpya 180/5 722 108/3
HBIE €IUHHUIIEI
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6. YdEBHO-METOAUYECKOE U HHP®OPMAIIMOHHOE OBECIIEYEHUE JIUC-
ITUIIJIMHBI 151 CAMOMTOSITEJILHOM PABOTBI OBYYAIOIIXCH].

6.1 Meroanueckue YKazanMd /ISl CAMOCTOSATEeALHO# paboThl.

1) Jlannc6epr, I'puropmit Camymiosmu. ONeMeHTApHBIA yueOHUK (u3ukd. Pumon Kiaccuk,
2013.

2) Huxepos, Bukrop. ®uznka. YueGHHK 1 NPaKTHKyM JUIl aKaJeMHYECKOTo GaKaiaBpmara.
Litres, 2015.

6.2 JInTeparypa nas camocTonTe LHOM paGoTnI
1) Huxepos, Buxrop. ®ms3uka s BY30B. Mexanuka 1 MonexynspHas msuka. Litres, 2022.

7. IEPEYEHb OCHOBHOM U JOIIOJIHUATEJILHONM JIUTEPATYPBI, HEOBXO-
AUMOM JJIs1 OCBOEHMS TN CLMILINHBL.

a) Ocnoenan tumepamypa.
1) Antonos, B. @, E. K. Ko3noBa, and A. M. Uepupim. ®usuka u 6uodusuka: yueGHuK.
I'SOTAP-Mezua, 2010.

8. IEPEUEHB PECYPCOB MHO®OPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM
CETH «MHTEPHET» HEOBXOJUMBIE JIJISI OCBOEHUS JANCIIMITIIAHBI
JUis OATOTOBKYM K IPaKTHYECKUM 3aHATHSM M BEITONHEHHS CAMOCTOSTENEHOIN paGoTsl
CTyICHTBI MOTYT HCTIONB30BaTh Cleayomue NHTepHeT-pecypekr:
1. https://meduniver.com — Meaununckuit HHPOPMAIMOHHBII CaifT.
2. Science - xypHan nu3narenscrea American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year
3. Annual Reviews - €KErOHEIC Hay4YHBIE 0630pHI -
http://www.annualreviews.org/action/showJournals
4. http://www.nkj.ru/ - xcypaan «Hayka 1 xu3ae» (OTKpEITHII JOCTYI)
5. http://www.inauka.rw/ - HayuHO-nONyIsIpHAs razeTa «M3BecTus HAYKH» (OTKPHITHIi
moctym) http://www.science.ru/ - cafit «Hayka B Poccum» (OTKpEITHII JJOCTYIT)
JJIEKTPOHHO-GUGIHOTEYHBIE CHCTEMBI:
IBC «CIIBI'YBM»
OBC «KOHCVIIBLTAHT CTYIeHTaY
Copasouno-npaBosas cucrema «KoncynsraatIImocy
Yuusepcuterckas uadopmarmonHas cucrema «POCCHUSI»
HonnorexcroBas 6a3a namuasix POLPRED.COM
Hayumas snexrpornas 6ubmmorexa ELIBRARY.RU
Poccuiickas Hayunas Cers
DIEKTPOHHO-6uGnuoTeunas cucrema [Qlib ,
9. basa JlaHHBIX MeK/IyHAPO/IHEIX MHEKCOB HAVIHOTO NHTHDOBAHHS Web of Science
10. TTosmoTekcTOBas MEXNUCHHILIMHAPHAS 6233 MAHHEIX IO CENBCKOXO3AHCTBEHHBIM H
SkonorpyeckuM HaykaM ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
11. Onexrponnsie KHHTH H3[IaTeNbCTRA «IIpocnexr Hayku»
http://prospektnauki.ru/ebooks/

12, Komnexius «Cenbckoe  X03sHCTBO. Berepunapusa» wmsgarensctea  «KBampo»
http://www.iprbookshop.ru/586.html

PN AW =

9. METOANYECKHUE YKA3ZAHNMS JJIS OBYYAIOIIHUXCSI ITO OCBOEHHIO UC-
HAIIMHBI



Meroauyeckne pexoMeHAAIMHA [T CTYAEHTOB — 3TO KOMILTEKC PEKOMEHaNMil B pasbsc-
HEHHI, [O3BOJISIOMMX CTYAEHTY ONTHMAIbHEIM 00pasoM opraHM30BaTh MPOIECC H3YICHUS JAH-
HOM JAUCITAILIHHEL
Cozepxxanue METONMYECKUX PEKOMEHIALMH, KaK IPABHIIO, MOXET BKIIOYATh CIEYIONYIO HH-
(hopManmro.

* CoBeThbI 110 ITAHUPOBAHMIO M OpPraHU3ANUH BPEMEHH, HEOOXOMMOro Ha U3ydYeHHE JIHC-
IUIUIHEEL ONMCaHuEe TOC/IEN0BaTebHOCTY AeHCTRHI CTyZeHTa, UK «CIieHApHil U3ydeHHs Juc-
UUILUTHHED.

YTpeHHEe BpeMs ABJISETCS CAMEIM IIONOTBOPHBIM [ y4eGHO# paGoTs! (¢ 8 1014 wacos),
3aTeM nocneobeneHHoe BpeMs (16 10 19 wacos) u BeyepHee BpeMs (¢ 20 no 23 gacos). CaMbrii
TPYAHBIA MaTePHa PEKOMEHIYCTCS K H3YUEHHIO B HAYale KakIIOro BPCMEHHOI'0 HHTEPBaa II0-
cne otapixa. Uepes 1.5 yaca paboTel HeoOX0MUM nepepsiB (10-15 mMunyT), 9epes 4 yaca paGoTh
TIEPEPBIB IOIDKEH COCTABNATS 1 yac. YacTeio HaydHOMN OpraHM3aIMM TPyHa SBISETCA OBIALECHHE
TEXHUKOH yMCTBEHHOTO Tpyna. B HopMe crynent momken ynensits y4YeHHo okojo 10 gacoB B
AeHb (6 4acoB B By3e, 4 uaca — 1oMa).

* Pexomenianuu o pa6ote Haj JEKIMOHHBIM MaTEpHAIOM

IIpu MOATOTOBKeE K JIEKIKK CTYAEHTY peKOMEHIyeTCS:

1) mpocmoTpeTs 3ammcH TpeAmIECTBYIOIMEH JIEKIMH M BOCCTAHOBHTE B IAMSTH. paHee
H3YYEHHBIH MaTepua; ':

2) NoNe3HO MPOCMOTPETH M IPECTOALLMIA MarepHuan Oyayuei neKum;

3) ecim 3aaHa caMOCTOATENBHAS POPabOTKA OTIEIBHBIX ¢parMeHTOB TeMBI HpOIIOH
JIEKIIMH, TO €€ HA/lO BEIIONHHATE HE OTKIA/I5IBAS;

4) ICUXOTIOTHYECKH HACTPOUTELCS Ha JIEKIIHIO,

Ota paboTa BKIIFOYAET JBAa OCHOBHEIX 3Tama: KOHCNIEKTHPOBAHHE JIEKIMI B MOCHeAyIO-
IIyIo paboTy HaJl IEKIHOHHBIM MaTePHaJIOM.

lon koHCIEKTHpPOBaHHEM MOAPA3YMEBAIOT COCTABICHHE KOHCIIEKTa, T.€. KPaTKOT'O IIHCh-
MCHHOTO H3JIOXKEHHS COACPKAHUA Yero-mubo (yCTHOTO BHICTYIUIEHHS — PEUM, JEKIUH, H0KIana
H T.IL. M THCBMEHHOTO HCTOYHHUKA — JOKYMEHTA, CTaThH, KHUTH | T.IL.).

Meroauka paGoTEI IpH KOHCHIEKTHPOBAHAH YCTHEIX BBICTYIUICHU 3HAYMTEIHHO OTIMYA-
€TCA OT METOAUKH PabOTHI IPH KOHCIEKTHPOBAHHHA MHCHMEHHBIX HCTOYHUKOR,

KoHCIEKTHDPYS MUCHMEHHBIE HCTOYHHUKH, CTYAEHT MMEET BO3IMOXKHOCTS HEOJJHOKPATHO
NPOYATATE HYKHBIH OTPBIBOK TEKCTA, MOPA3MBICIUTE HAX HUM, BBIIEIHTH OCHOBHBIE MBICIH aB-
TOpa, KPaTko ChopMyIMpOBATh KX, a 3aTEM 3amucarh. IIpi HeOBXOTEMOCTH OH MOIKET OTMETHTE
M CBOC OTHOLICHHE K ITOH Touke 3peHHs. Ciymas e JEKIHMIO, CTYAEHT GOIBLIYIO 9acTh KOM-
TUICKCA YKa3aHHBIX BBIIIE paGoT AOJDKEH OTKIAABIBATE HA JPYroe BpeMs, CTPEMSACH HCIIONB30-
BaTh KOKIYIO MUHYTY Ha 3alHUCh JICKIWH, a8 HE Ha €¢ OCMEBICIICHHE — JUIA 3TOTO YXKe He 0CTaeTcs
BpeMEHH. [103TOMY NpH KOHCIIEKTHPOBAHHM JIEKIUU PEKOMEH/yeTCS Ha KaXKJ[0#f CTpaHMIE OT-
ACIATE IOJA A1 TIOCIEAYIONIHX 3allkCeH B OMOJTHEHHE K KOHCIIEKTY.

3anucap JIEKIMIO WM COCTABHB €¢ KOHCIEKT, HE CJIEAYET OCTaBJIATH paboTy Haj JIEKIH-
OHHBIM MATEpHaIOM JI0 Hadaja HOATOTOBKY K 3a4eTy. HyXHo mpoenaTs kak MOKHO paHbIIE TY
paboTy, KOTOpas CONPOBOXAACT KOHCTIEKTHPOBAHAE MUCHMEHHEIX UCTOYHHKOB H KOTOpYIO He
YAANOCh CACIaTh BO BPEMS 3alIMCH JICKIHH, - [IPOYECTh CBOH 3alUCH, PACIIH(POBAB OT/Ie/BHEE
COKpAINCHHU, IPOAHATH3UPOBATE TEKCT, YCTAHOBHTE JIOTHYECKUE CBA3M MEKIY €ro aneMeHTaMH,
B pANC CITy4acs MOKa3aTh HX rpadMyueckH, BRIIEIUTE IIIABHEIE MBICIIH, OTMETHTD BOIIPOCEL, Tpe-
Oyromue TOIONMHUTENEHON 06paGoTKH, B 9aCTHOCTH, KOHCYJIbTAallMH NPENnoIaBaTels. ‘

Ipu paGoTe HaJl TEKCTOM JIEKITHE CTYIEHTY HEOOXOIUMO 00paTuTh 0c0G0€E BHUMaHHKE Ha
IIPOGIIEMHEBIE BONIPOCK, IIOCTABNEHHEIE IPEIOAABATENEM IIPH YTEHHM JIEKUHH, & TAKKe Ha ero
3aJ[aHUs 1 PEKOMEH IALlHH.

Jnd kaxoit eKuuy, IpaKTHIYeCKOro 3aHATHS U nabopatopHoii paGOTHI IPUBOAATCS HO-
MEp, TeMa, ICPEHIEHP PaCCMATPUBAEMBIX BOIPOCOB, 00BEM B 4acaxX H CCHUIKH Ha PEKOMEHAYye-
MYIO JIUTEpaTypy. Jlis 3aHATHiA, IPOBOAUMEIX B MHTEPAKTUBHBIX (opmax, ZO/KHA yKa3BIBATHCA
MX OPraHHM3allMOHHAas QOpMa: KOMILIOTEpHAS CUMYJISIHS, NeI0Bas MM poleBas urpa, pazbop
KOHKPETHOW CUTYAIlHH U T.JI.



* PexoMenmanuu o moAroToske K mpakTHIECKHAM 3aHATHSIM.

IlpakTuyeckue (CeMHUHAPCKME) 3aHSTHS COCTABIAIOT BaXHYIO 4acTh NpodecCHOHAIBHOM
TIOATOTOBKH CTyAeHTOB. OCHOBHAS IENb NPOBEACHUS IIPAKTHYECKHX (ceMHHapCKUX) 3aHATHH -
(opMHpOBaHKE Y CTYAEHTOB aHATHTHYECKOTO, TBOPYECKOTO MBIIUICHHSA MyTeM HpHOOpETEHHS
IIPaKTHYECKUX HABEIKOB. Tak jke MpakTHYECKHE 3aHATHA HPOBOMATCA C LENBIO yrnybnenus u
3aKPCIUICHUs 3HAHWH, MOJYYECHHBIX HA NEKIHSX M B IMPOLECCE CaMOCTOSTEIbHOMN paboTsl Hax
HOPMAaTHBHBRIMH NOKYMEHTaMH, yIeOHOH U Hay4HOM nuTeparypoit. [Ipu HoaroToske k MpaKTU-
HCCKOMY 3aHATHIO JUIS CTYJEHTOB HEOOXOIMMO M3Y4HTH HIIM IOBTOPHTH TEOPETHYECKHN MaTe-
pHAaJ 110 3aJaHHO TeMe.

IIpu moaroToBKe K MPAKTHYECKOMY 3aHSTHIO CTYyICHTY PEKOMEHAYETCS TIPHAEPKUBATHCS
CIIEYIOIIETO AJITOPUTMA! "

1) 03HAKOMHTECS ¢ IIAHOM NIPEICTOAIIErO 3aHATHSL,

2) npopaboTaTh JIMTEpaTypHBIE HCTOYHHKH, KOTOphIE OBLTH PEKOMEHIOBAHBL H O3HAKO-
MHTBCS C BBOJHBIMH 3aMEYaHUAMM K COOTBETCTBYIOLIMM Pa3zieiIaM.

Meronmyeckne ykasaHus x HpaKTHYECKHM (ceMHMHApCKHM) 3aHATHAM NO AUCIMILIAHE
Hapany ¢ paGodei nporpamMmoit u rpadgukoM y4e6HOro mpomecca OTHOCTCS K METOAMYECKHM
AOKYMEHTaM, ONPEACIIOIM yPOBEHE OpraHU3allii H Ka9eCTBa 06pa30BaTeNEHOTO IPoLIecea.

Conepxanue NpaKTHYeCKHX (CEMMHAPCKHX) 3aHATHI (uxcupyerca B paGoumx yueGHBIX
TIporpaMMax JUCIHIUIMH B pasjienax «Ilepeuennb TeM NpakTHUECKUX (CEMMHAPCKIX) 3aHATHIL.

Baxuefimeit cocraBnsromeit mo6oit GpopMer NPaKTAICCKUX 3aHATHH ABIAIOTCH 3a[aHUS.
OcHoBa B 3a/laHHH - NPUMep, KOTOPHIH pasbHpacTcs ¢ MOIMmmuit TE€OPHH, Pa3BUTOI B JIEKIHMH.
Kak npasuio, ocHOBHOE BHHMaH¥E yiensercs (opMEpOBaHIIO KOHKPETHEIX YMEHHI, HABHIKOB,
TO 1 ONPE/IEJIET CONCPKAHUE NEATENBHOCTH CTYJCHTOB - PEleHHe 3a1a4, 1aGopaTopHEIe pa-
OOTHI, YTOUHEHHE KAaTeropuii W MOHATHH HAyKH, ABISIOMTHXCS MPEIIOCEUIKOH NPaBHIILHOTO
MBILIUTEHUS U PEYH.

IIpakTyeckne (CeMHHAPCKHE) 3aHATHS BHIIONHSIOT CIEeAYIOMMNE 3aJa9H:

- CTHMYJIIPYIOT PETYJISIPHOE M3y4YeHHE PEKOMEHIYEMOM JINTEpaTyphl, a TAKXkKe BHHMa-
TEIBHOE OTHOWIEHME K JIEKITMOHHOMY KypCY;

- 3aKpCIULIIOT 3HAHUA, IOJYy9YEeHHBIE B NPOLECCE JIEKIMOHHOTO OOYYEeHHI W CaMOCTOA-
TEJIBHOH PaboTHI Hax IUTEpaTypoil;

- PacIUpsIOT 06BEM NPodecCHOHANLHO 3HAYUMBIX 3HAHMM, YMEHUH, HABBIKOB;

- IIO3BOJISIOT IIPOBEPUTD NIPABHIIBHOCTE paHee MOJMyYEHHBIX 3HAHHI;

- IPHBUBAIOT HABBIKH CaMOCTOATEIEHOTO MBILICHHS, YCTHOTO BEICTYILICHHUS, )

- COCOOCTBYIOT CBOGOIHOMY OIEpHPOBAHHUIO TEPMHHOJIOTHEN; ;

= IPENOCTABIIAIOT NPENONABATENIO BO3MOXHOCTh CHCTEMATHYECKH KOHTPOIHPOBATE ypo-
BEHb CAMOCTOSATE/ILHOM pabOTHI CTYAEHTOB. o

Meronmgeckue ykasaHus K NpaKkTHYECKHM (ceMuHapcKMM M 1aGOPATOPHEIX) 3aHATHIM
10 MCLMAILIMHE JOJDKHBI GBITE OPHEHTHPORAHBI HA COBDEMEHHEIE YCIIOBHS X03HCTBOBaHUS,
ACHCTBYIOIME HOPMATUBHEIE NOKYMEHTHL, [IEPEOBEIE TEXHOJIOTHH, Ha TIOCIE/IHHE JOCTHXKEHUS
HayKH, TEXHAKH H NPaKTHKH, Ha COBPEMEHHEIC NPE/ICTABICHHS O TEX MK UHBIX SBICHHIX, H3y-
YaeMoM AeHCTBUTEIILHOCTH.

IIpakTiyeckue (;rabopaTopHbie paboTEI) COCTABIAIOT BXXHYIO 4acCThk NPOQeCCHOHAIBHOM
TOArOTOBKM CTY/ICHTOB. OHH HallpaBJIeHE! HA FKCIEPHMEHTATLHOE HOJATBEPXKICHUE TEOPETHYE-
CKHX TIONOXEHMI ¥ HOPMUPOBAHIE Y4eOHBIX H MPOPECCHOHATBHBIX IIPaKTHYECKUX YMEHMUIA,

Brimonuenue ctyaenTamMu 1aGOpaTOpHO-IIPAKTHYECKAX paboT HanpaBleHO Ha:

- 060611eH e, CHCTEMATH3ALIO, YITYOIeHHE, 3aKpEILIEHHe TOJTy4CHHBIX TEOPETHYECKHX
3HaHH# 110 KOHKPETHBEIM T€MaM JUCIMILINE, k

- GopMHpOBaHKE HEOOXOAUMBIX IIPO(ECCHOHATBHBIX YMEHHI ¥ HaBBIKOB;

JMCIUIITMHEL, IO KOTOPBIM IUIAHUPYIOTCS nabopaTopHble paboOTHI ¥ HX 06BEMEL, Onpee-
JAIOTCH pabOYUMHE Y4eOHBIMHM ITTaHAMH.

Meroaugeckue ykasaHus [0 IPOBEIEHHIO IPAKTHIECKUX (mabopaTopHbIx pa6oT) paspa-
0aTEIBAIOTCS Ha CPOK EHCTBHS paGoueit yueGHOMH IPOrpaMME] M BKITIOUAIOT:

- 3arJIaBue, B KOTOPOM yKa3bIBaeTcsa BUJ paboThl (jraGopaTopHas), ee HOPS/IKOBBIH HOMED,
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00bEeM B Yacax ¥ HAMMEHOBAHHE,

- IeJIb paboTEI;

- IPEAMET ¥ CoJiepKaHue paboTEL;

- 000pyROBaHHE, TEXHHUECKHE CPE/ICTBA, HHCTPYMEHT;

- IOPAZIOK (TIOCIIEI0BATENEHOCTD) BHIIONHEHHAS PaGoTHI;

- IpaBHJIa TEXHHUKH GE30MaCHOCTH M OXPaHHI TPyZa N0 JaHHO#M paGoTe (10 HEOGX0TIMO-
CTH);

- obmue mpaBua kK 0GOpMIEHHIO paGOTEL,

- KOHTPOJIBHBIE BOTIPOCHI;

- 3a/1aHus;

- CITHCOK JIMTEPATyphI (110 HEOOXOMUMOCTH).

* PaswsicHenus nmo moBofy paGoThl ¢ KOHTPOIBHO-TECTOBEIMH MaTepHajaMi o Kypcy,
PEKOMEHAANMH 110 BHINIOTHEHHIO JOMAIIHUX 3aJaHMUif.

Tecrupoanue - 3T0 HpoOBepKa, KOTOpas IO3BONISET, BHIIONHHB CHEIHATBHO mofo0paH-
HBI HabOp TECTOB, ONPENENHTE: COOTBETCTBYET JH PEATBHO MOJIyYEHHBIHA pe3ybTaT OXuzjae-
MOMY YCBOCHMIO IPOTpaMMEL TecT — 3T0 BHIIONHEHHE ONpeENeHHBIX YCIOBHH H HeliCTBHM,
HEOOXOIUMBIX JUIst IPOBEPKH PaGOTHl TecTHpyeMol DYHKIMK Wi ed yacTy. Ha KaXK7ABIi BOIIPOC
10 CHUILTHHE HeOOXOAUMO NPABWIILHO OTBETHTH, BEIGPAB OJIHH BAPHAHT.

10. BOCIIUTATEJILHASI PABOTA

B pamkax peamm3anM# JUCUMIUTMHEI IIPOBOJWTCA BOCIHTATEIBHAS pabota s
(hOpPMHpPOBAHMS COBPEMEHHOTO HAYYHOrO MMPOBO33DEHHS M CHCTEMHI Ga3’OBBIX LIEHHOCTEH,
(popMHpOBAHHS U Pa3BUTHS AyXOBHO-HPaBCTBEHHBIX, TpaXXIaHCKO-MATPHOTHYECKUX LICHHOCTEA,
CHCTEMBI 3CTCTHYECKUX M ITHIECKHX 3HAHWH M UEHHOCTEH, YCTAaHOBOK TOJNIEPAHTHOTO CO3HAHMS
B o0mecTBe, GOPMUPOBAHHS y CTYNEHTOB IOTPEGHOCTH K TpyAy Kak IEepBOH >KH3HEHHO:
HEOOXOMMOCTH, BBICIUEH LEHHOCTH M TTABHOMY croco0y JOCTHXEHHA XU3HEHHOTO yclexa,
JULSL OCO3HAHHS COIMANBHON 3HAYMMOCTH CBOeH 6yaymeit npodeccun. ‘

11. MEPEYEHb HH®OPMAIMUMOHHBIX TEXHOJIOT M, ICTTOJIL3YEMBIX IIPH
OCYIIECTBJEHHAU OBPA30BATEJILHOI'O ITPOLECCA

B yue6HOM mpolecce 1o JUCIUIIIHEE NMPEAYCMOTPEHO MCHOJIB30BaHHE HHQPOPMAITMOHHBIX
TEXHOJIOTHI:

v BEACHUE NIPAKTHIECKUX 3aHATHH € HCIIOIB30BAHMEM MYIbTHMENNA,

v MHTCPAKTHBHBIC TEXHOJIOTHH (IPOBEACHHE AMATIOTOB, KOJUIEKTHBHOE OGCYXIEHHE pas-
JHYHBIX MOJXOXOB K PEIMEHHIO TOH MM MHOH yueOHO-NpodeccHoHaNbH O 3a1aun);

v B3aUMOJICHCTBHE C 00YYAIOIUMHUCS IOCPEACTBOM 3JIEKTPOHHOM [IOYUTEL, )

v COBMECTHat paboTa B OEKTPOHHOM HHGOPMAMOHHO-0GPA30BATENLHON | cpene

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

11.1. TexHoI0rHl HCKYCCTBEHHOr0 HHTEJLIEKTA

J1s MOArOTOBKM K NMPaKTHYECKMM 3aHATHAM ¥ BBIIOJHEHHS CAMOCTOSTCIBHOMN paboTHI
CTYACHTEI MOTYT HCIOJIE30BAaTh MCKYCCTBEHHEIH HHTEIIIEKT.

VICKYCCTBEHHBII HHTEIIEKT — KOMIITEKC TEXHOIOrMYECKHX pelleHy, O3BONAFOIHIA
HMHUTHPOBATh KOTHUTHBHBIC QYHKIUH YeNoBeKa (BKIIOYas caMOOGYdeHHE U IIOHCK pelnenuii 6e3
3apaHee 3aJaHHOTO ANTOPHTMA) U TOJyYaTh NPH BEINOJIHEHUN KOHKDETHBIX 3aay pe3y/IbTaThl,
COMOCTABHMBIC, KaK MHHHMYM, C pe3yJbTaTaMH HHTEIUICKTYaIbHOH NEATENIbHOCTH YelOBEKa.
KoMmnexke  TexHonormyeckux — pemeHmii  BKmoYaeT B cebs HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHYIO UH(PACTPYKTYpy, NPOTPaMMHOE OBECIeueHHe (B TOM YHCIE METOMbI
MAIIIHHOTO 00Y4YeHHs), TPOLECCH H CEPBHCHI 110 06paboTKe NAHHBIX M IONCKY pemienuii (Ykas
Ilpesunenta Poccuitckoit ®emepauuu or 10 okTabps 2019 r. Ne 490 «O pa3sBUTHH
HCKYCCTBEHHOTO HHTeIlIeKTa B Poccuiickoit Oeneparum»).

Hauueri Moxyns HameneH Ha (OPMHpOBaHHE KOMIIETEHIHH B cdepe HCKYCCTBEHHOTO
HHTCJUICKTA, TO3BOJIAIONINX BBITYCKHUKAM HMCIIONB30BATh U pa3spabaTLIBaTh OT/ICIBHbIC METOMIEI
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H TCXHOJIOTHMH C y4acTHEM HCKYCCTBEHHOTO HHTEIUIEKTa, JHGO BIAZETh METONONOIHIECKIM
aclCKTaMM  HCIONB30BAHUA M Pa3paGOTKM METOMOB M TEXHOIOTHH C MCIIONb30BAHUEM
HCKYCCTBCHHOTO HHTCIUIEKTA M YCICIIHO MPUMEHATE MX B CBOEH JESTeNbHOCTH, BIAJETh BCEMH
KOMIICTCHIMAMY,  CBS3aHHBIMH C  PYKOBOACTBOM  KOMILIEKCHBIMI pEelICHUIMH 110
HCIOJIb30BAHHMIO H pa3spabOTKE CHCTEM MCKYCCTBEHHOTO HHTEIUIEKTa, B TAKKe o0apath
kBanupukanuet B chepe  ynpaineHus IIPOEKTaMH H  PYKOBOACTBOM  KOJUIEKTHBOM
pa3spaboTYHKOB.

IIpu 3TOM B 9acTH MCIIONBE30BAHMSA CHCTEM MCKYCCTBEHHOI'O MHTEJUIEKTa 06pazoBaTebHas
TiporpamMMa ROIKHA obecnednBarh (POPMHUPOBAHME KOMIETEHIHH 110 PEIICHHIO TaKHMX 3aad,
KaK IUIAHMPOBAaHWE, MPOTHO3HPOBAHME W IPHHSTHE pPEMICHHH, aBTOMATH3AIMS PYTHHHEIX
NPOM3BOACTBCHHBIX ~ ONEpallMi,  HCHOONL30BAHME  ABTOHOMHOILO HHTEJUIEKTYAJILHOT'O
000pyn0BaHuS M POGOTOTEXHMYECKHX KOMILTEKCOR, HHTEJUIEKTYaIbHBIX CHCTEM YIpaBIEHHS
JIOTACTHKOH, MOBHIICHAE 6€30IACHOCTH COTPYAHHKOB IIPH BBITIONMHEHAH IIPOH3BOJICTBEHHBIX U
OM3HeC-TIPOLIECCOB,  NOBHIIEHWE  JOAIBHOCTH . W YAOBJIICTBOPEHHOCTH  MOTpebuTeneit,
ONTUMHU3AIMA TIpomecca NoAGopa H o6GydYeHHs KaJpoB HA OCHOBE IIPUMEHCHHUA METOJOB
MAMIMHHOTO ~ OOy4YeHHs, HEHpOCETeBBIX MoneNnelfl ¥ METONOB, CKBOZHEIX (P POBBIX
CyGTEXHONOTH HCKYCCTBEHHOrO HHTEIIEKTA H Ip. :

B vacTu paspaGoTki CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa oGpazoBaTenbHas IporpamMmma
nomnkHa obecreuuBaTh HOPMHPOBAHHE KOMIETEHIHIH B 06IACTIX pa3paGoTKH ¥ NMpPOrpaMMHOMH
PealM3alliy ANTOPHTMOB; HCCIIEI0BAHUNH ANTOPHTMOB U MATEMATHUECKAX METOJIOR, pa3paboTku
IIPOTPAMMHBIX H TEXHOJOTHYECKHX PEUICHHM; METOHOB M TEeXHOJOIHI cbopa, xpaHeHHs H
00paloTKM  JaHHBIX; pa3paGoTKH CICIUANM3UPOBAHHOIO  aNIapaTHOTO  OOeCHeUeHNs;
TIOArOTOBKH KBAM(UIHPOBAHHEIX KaJpoB B OONACTH MCKYCCTBEHHOTO MHTE/LIEKTA HA OCHOBE
METOJIOB MAlIMHHOTO OOY4eHHS, HEHPOCETEBBIX MOJENEH H METOOB, CKBOZHBIX mudpoBeIX
CyOTEXHOJIOTHii HCKYCCTBEHHOTO MHTEILICKTA H Ip.

Texnonornu HCKyCCTBEHHOrO HHTEIIEKTA HCHIOJIB3YIOTCS Ha 3Talle M3JI0KEHHS HOBOTO
COZCpXaHUs 110 TEME M €T0 3aKPEILIEHHsS 4Yepe3 CHCTEMY IIpOGIeMHEIX BOIIPOCOB MO TeMe,
AOTOHUTELHBIX YTOUHAIOMMX TPOOJIEMHBIX BONPOCOR ¥ BEIIONHEHHE MPOGIEMHEIX 3aj[aHMiA.
JIOTONHATENLHEIM METOAMYECKAM MOAXOAOM SBIAETCH HCIIOTE30BAHME MOZENH «IIEPEBEPHYTOE
00y4eHHe», KOTa yYamuecs CaMOCTOSTENIBHO H3y4aloT TEOPETHYECKUi MaTepual JoMa, a Ha
YPOKE NEPEXONAT K ero obcyxaenuto B hopmare GpoHTATBHON Gecemsl U 3aKPEIUICHUIO Yepes
pelIeHHe 3a/1a4 B MUKpOrpynnax (1o 4-8 genosex).

Ilpu opranmsanym 3aHATHI MOYIb (UCKYCCTBEHHEI HHTEILIEKTY JOKEH OBITH BKIOYEH
B K&KJO€ NPAKTHIECKOS 3aHATHE, YTO 3HAYMTENBHO IOBBICHT HX 3((EeKTHBHOCTE, 0COOEHHO B
YacTH 00CYX/EHHS y9eOHOr0 MaTepuala, CaMOCTOSTENHHO OCBOESHHOIO oGyuaroluMes jioMa ¢
TIOMOIIBIO HHTEPHET pecypcoB. Pekomenpyercs, uro6sl B 06CysICHHA IPHHIH y4acTHe Bce
obydJarormumecs.

Ilepeuens pecypcos ¢ cetu unTEpHET:

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

2, Beememe B MauMHHOE obysenme  or  «Bioinformatic  Institutey
https://stepik.org/course/4852/promo

3. Crenwanmsamus MamunabOE O0y4eHME H aHaIM3 JaHHBIX OT «MOCKOBCKHIL
(u3nKOTEXHUYECKHA — MHCTHTYT» https://ru.coursera.org/specializations/machine-learning-
dataanalysis

4. Ilnardopma Ju1st mpoBeieRns copeBHoBanmit o Data Science https://www.kaggle.com

11.2. ITporpammuoe o6ecneuenne
Ilepevens JTMIEH3MOHHOTO B CBOGOXHO pacnpocTpaHseMoro NporpaMMHOro ofecIiedeHust,
B TOM YHCJIe 0T€YECTBEHHOI0 IPOU3BOACTBA

Ne | HasBarme pexomenayeMsIx mo pasjenam u te- Junensus
I/l | MaM IPOTrpaMMEl TEXHUUECKHX H KOMIIBIOTED-
HBIX CPEACTB 00VueHus

1 MS Power Point 67580828
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2 | Libre Office cBoboaroe I10
3 | OC Aust O6pasoBanue 8 AAQ0.0022.00
4 | ABUC "MAPK-SQL" 02102014155

5 | MS Windows 10 67580828

6 | Cucrema KoncynprautlIroc 503/KJ1

7 | Android OC cBobognoe I10

12. MATEPUAJIBHO-TEXHUYECKAS bA3A, HEOBXOIUMAS JIJI51 OCYIIIECTB-
JEHUSI OBPA3OBATEJNBLHOI'O IIPOLIECCA 11O JAUCHUIIINHE. '

THK B COOTBET-
CTBHH € Y4e¢0HBIM
IUIAHOM

HOH paboThbI

=
HanMenosanue HaumenoBanne cnenuain- OcHameHHOCTD cIrenUAABLHLIX [IOMe-
JMCITAIIHHDI HBIX IOMEMEeHH 1 moMe- IIEHUIT ¥ noMeInenuil JIs caMOCTOS~
(MoayJst), mpax- | meHW AN CAMOCTOATENE- TeAbHOMH PadoThI

du3uka

103 (196084, r. Cankr-
[letepbypr, ya. Yepruros-
CKas, oM 5, Kadenpa Heop-
TaHUYecKoi XumMuy u 6uodu-
3UKH) VY4eOHas ayauTOpHS
ZUI TIPOBEACHUS 3aHATHH ce-
MHHapCKOro THIA, FpYIIIO-
BBIX ¥  HMHIAMBUAYAILHBIX
KOHCYJIbTALHIA, TEKYIIETO
KOHTpPOJIS ¥ NPOMEKYTOUHOM
aTTECTAIHH.

Cneyuanusupoeannaas mebenn:
CTyJbsl, TabypeThl, yueGHas JocKa,
Haznaonste nocobusn u yyebnoie Matepu-
anel: U3MEPHUTEIBHBIE WHCTPYMEHTEI, Be-
Cbl, 00pasub! Ui M3ydYEHMS, TUKHOMET-
PBI, NMIETKH, IITATHBEI, XUIKOCTH pa3-
HOH IIIOTHOCTH, Ja3epsl (Jla3epHLIE yKa3-
KH), pedpaKTOMETpLI, MONSAPUMETPEL,
MHKPOCKOIEI, 06BEKTMUKPOMETPEI, OKY-
JApHBIE MHKPOMETDHI, (hOTO3JIEKTPOKa-
JTOPHUMETPHI, MCTOYHUKH CBETa, JIMH3EL
Ju(paKUOHHbIE PEINETKH H T.JI.

CTOIIE],

104 (196084, r. Cankr-
Ilerepbypr, yn. UYepnuros-
cKas, AoM 35, Kadenpa Heop-
TaHUYEeCKOM XHMHH 1 GHo(H-
3UKH) VYd4ebHas ayauTopHs
JUIS TIPOBEACHHUA 3aHATHH ce-
MUHApCKOro THIIA, TPYIIIIO-
BBIX M  HMHAWBUAYAIBHBIX
KOHCYJIBbTaLHI, TEKYIUETO
KOHTPOJIS B MPOMEXYTOYHOMH
aTTecTalluy

Creyuanusuposannas mebenn:
CTyINbs, TAOypeTHl, ydeOHas JocKa,
Haznsaonvie nocobus u yuebuoie matepu-
alpl: M3MEPHTENILHEIE HHCTPYMEHTEI, Be-
Chl, OOpasLbl Il M3y4YEeHHs, [THKHOMET-
PBI, NIMIETKH, IUTATHBE, XXHIKOCTH pa3-
HOH IJIOTHOCTH, JTa3eps! (JIa3epHEIE yKaz-
KH), pedpaKTOMETpPEI, MOJNAPUMETPEI
MHKDPOCKOIIEI, 0GBEKTMHKPOMETPEI, OKy-
JSpHBIE MHKPOMETPHI, (hOTOINEKTPOKa-
JOPHMETPHI, HUCTOYHUKH CBETa, JHH3HL,
A1) paKIMOHHEIE PEINCTKH H T.JI.

NapTEL,

206 BosIuoit ynTanbHEL 30T
(196084, T. CaHkr-
Herep6ypr, yn. Yepuuros-
cKkag, oM 5) IloMemenue s
CaMOCTOATENbHOMH paboThI

Creyuanusuposeannas mebens:
CTYJIBS

Texnuyeckue cpedcmea obywenua: KoM-
IBIOTEPHI € MOAKIIOYEHUEM K ceTH «In-
TEPHET» M JOCTYIOM B 3JIEKTPOHHYIO
HH(OPMAIMOHHO-00Pa30BaTENbHYIO Cpe-
Ay

CTOJIE],

214 Maneli YUTATBHEIN 340
(196084, I. Cankr-
Iletepbypr, yn. UYepuuros-
ckad, oM 5) [Tomewenue ans
CaMOCTOSTENBHOMH paGoTHI

Cneyuanusuposannas mebenn:
CTYNbA

Texnuyeckue cpedcmea obyuenua: KoM-
NBIOTEPHI ¢ MOAKIIOYEHHEM K ceTH «UH-
TEPHET» W AOCTYIIOM B 3JIEKTPOHHYIO
HH(OPMaHOHHO-06Pa30BaTENBHYIO Cpe-
ay ‘

CTOJIEI,

12



324 Ortmen undopManyoH-
HBIX TexHoJoruii (196084, r.
Cankr-Tletepbypr, yn. Yep-
HHUTOBCKas, goM 5) ITomelne-
HHE JUI1 XpaHeHHUS H npodu-
JAKTHYECKOT0 00CTyXKHUBaHUA
yuebHOro 060pymOBaHHUS

Cneyuanuzuposannas mebenb: CTONHL,
CTYJIbSl, CIIELIHANLHBIN HHBEHTAph, M4Te-
pHallbl U 3allaCHEIE YaCTH I HpoduiaK-
THYCCKOT0 0OGCTY)XHBAaHHS TEXHHUYECKHX
CPeACTB 00ydJeHHs

IIpunoxenue 1 Ha 39 1.
PaGouyro mporpaMmy cocTaBm:

KapauaaT XHMHAYEeCKHX HaykK, JOLICHT

’?{’7(/0_\ A.H. Bapeimes

13



IIpunoxenue 1

MumnncTepcTBO cenbekoro xossiictBa Poccuiickoit Denepauun
®enepanbHOe rOCY JapCTBEHHOE GIOKETHOE obpa3oBaTensHOE yUpeKICHHE
BEICIIEr0 00pa3oBaHuUs
«Cankr-Iletep6Oyprekuii rocynapcTBeHHBIH YHUBEPCHUTET BETEpHUHAPHON
MEIUIUHED)

Kadenpa neoprannueckoii xumuun u 6uodpu3nku

®OH/J OIIEHOYHLIX CPEACTB

OU3NKA
YpoBeHs BHICIIEro 06pa3oBaHus
BAKAJIABPUAT
Hanpasienne noarorosku 06.03.01 Bunosiorus
IIpodnas buoskonorus
Ounas hopma 06yueHHs

I'on Hauana noarorosku - 2026

Canxkr-Iletep6ypr
2026 .



1. MACTIOPT ®OHJIA OITEHOYHBIX CPEACTB

COCTOSHHUA XXUBBIX CUCTEM;

OIIK-2.2 Hcnonesyer
dusmonoruyeckue, IIUTOJIOTHYECKHE,
OHOXMMUYECKHE, buopusnueckue

METO/JBl aHAIN3A JUII MOHHTOPHHIA H
KOPPEKLIMH Cpeabl OOMTAHHA >KHBBIX
00BEKTOB.

OIIK-6 Cnoco6eH HCIons3oBath B
pod)eCCHOHANBHOM JeATETEHOCTH
OCHOBHBIC 3aKOHBI (DH3VKH, XUMHH, HAyK
0 3emyie 1 GHOJIOTHH, IPUMEHATH METOEI

MaTeMaTHYECKOI'O dHallH3a H
MOICIHpOBaHHA, TEOPCTHYCCKUX H
IKCIIEPUMCHTaAITbHBIX HCClIEIOBAHMNA,

IpHOOPETaTh HOBBIE MATEMaTHUCCKHE H
€CTECTBEHHOHAYYHBIC 3HAHHUS, UCHOME3YS
COBPEMCHHEIE  0Opa3oBaTelbHBlE U
HMHGOPMAIMOHHEIE TEXHOIOIHM:

OIIK-6.1 Hcnonssyer B
npodeccHOHANLHO JEATETBHOCTH
OCHOBHbIC 3aKOHBI (DM3HKH, XHMHH, HayK
0 3emite B GHOJIOTHY;

OIIK-6.2 IlpumenseT  MeTOmBI
MaTeMaTHIECKOro aHanH3a i
MOJICIAPOBAHHSA,  TEOPETHUYECKHX  H
9KCIIEPUMEHTATIBLHBIX UCCIIEN0BAHMIA;

OIIK-6.3 CmocoGen mpuoGpeTtars
HOBEIE MaTeMaTHYECKHE H
€CTECCTBCHHOHAYYHBIE 3HAHUS, UCIIONb3Ys
COBPeMEHHEIE  O0pa3oBaTeNbHEIE |
HHGOPMAIIMOHHBIE TEXHOJNOTHH.

ITK-1 CrocoGKH 3KCIUTyaTHpOBaTh
COBPEMEHHYIO anmaparypy "

Taoauna 1
Ne ®opmupyemele Konrposupyempie | Ouenounoe
KOMIIEeTeHIHH pasgennl (TeMbl) cpeacTeo
JAHCHHUILIHHBI
1. OIIK-2 CnocoGen  npHMeHATH Paznen 1. Mexanuxa Komnoxeuym
MPHUHIUIIEI CTPYKTYpPHO- TECTHI
bYyHKIIHOHANBHOIH Opranu3auuy, | Paznen 2. Konoxsuym
7. | HCIONB30BaTh ¢usmonormueckue, | Mo NeKyspHas PpH3uKa 1 | TECTHI
IUTOJIOTHYECKHE, GuoxumMuUecKue, reMOMHAMEKA
| Onodusnyeckne Merons! amanmza s Pasgnen 3. Komnoxsaym
3. | OUCHKH H KOPPEKIIMH COCTOSHHS XHBBIX DIEKTPHYECTBO 1 TeCTEHI
OOBEKTOB M MOHMTODHHTa Cpembl WX N
oburanug: O —
OIK-2.1 IIpuMeHseT NPHHLHAIEL Paspen 4. Ommuxa, ™
4. CTPYKTYPHO-(GYHKIHOHANLHO TECTR
OpraHHu3allH TS H3y4YEeHHS Pasnen 5. Atomnas u Konnoxksuym
5. | buonormyeckux OOBEKTOB W  OIEHKH a/epHas ¢pu3nka. TECTEL




000pyIOBaHHE JUIS BEINOJIHEHHS HAYIHO-
HCCJICA0BATEILCKUX
11abOPaTOPHBIX GHONOrHIECKHX paboT:

Ilpumenser B  cBoeit

IK-1.1
JEATEIEHOCTH

nabopaTopHoe 06OpyMOBaHHE; CpefcTBa
BBEIYHCIIUTENBHOM
KOMMYHUKAITUH H CBSI3H;
IIK-1.2 IIpoBomut naGopaTopHEle
3aMephl, aHaJIM3EI
OPUPOAHEIX  00pa3loB;

HCCIIeA0BaHHS,
OTOOpaHHBIX
pabotaer
naGopaTopHOM
HCIIONB3yeT

aBTOMAaTH3MPOBaHHEIE
CHCTEMBl  KOHTPOJIS  3KOJIOTHYECKOTO
COCTOSIHHSI TCpPUTOPHIA.

ITOJICBBIX H

AHAIINTHYECKOC

TEXHHKH,

AHATHTHIECKOM
obGopynoBaHuy;

HpHMeprlﬁ NEPEICHb OLCHOUYHBIX CPEACTB

Tabauna 2
Ne Haumenosanue Kpatkas xapakTeprcTrKa OllEHOYHOTO Ilpencraenenne
OLIEHOYHOTO cpezacTsa OLICHOYHOTO CPEACTBa
CpeICTBa B (onze
1. CpencTeo KOHTPOIS YCBOEHHS YIeGHOTO
MaTepuralia TEMBI, pa3/ielia HIH pa3iesioB Bomnpocsr mo
AYCITUILTAHBL, OPraHA30BaHHOE KaK yyeOHoe TeMaM/pasaenam
Komnoxesnym 3aHATHE B BUJE coOece0BaHus JVCITATLTHHEI
IpenojaaBaTens ¢ 00yJaomuMUCs
2. CucTeMa cTaHIapTU3VPOBAHHBIX 3aaHHI,
NIO3BOJIAIONIAs ABTOMATU3HPOBATE @oHz TECTOBEIX
Tect pouenypy 3alaHui
U3MEpEHHs YPOBHS 3HAHUM U yMEHHH j
o0yuaroerocs ’
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HEPEYEHB KOHTPOJBLHBIX 3A,I[AHI/II‘/'IUI/I HHBIX MATEPUAJIOB,
HEOBXOJINMBIX JJIsS1 OUEHKHW 3HAHN, YMEHUI, HABBIKOB 1
OIIBITA AESATEJIBHOCTH

1. TunoebIe 3aJaHAA JJI51 TEKYIEr0 KOHTPO/ISA YCHEBAEMOCTH

IlepeveHs BONPOCOB K KOLIOKBHYMY
PopMupyeMasi KOMIETEHIH:

OIIK-2 CrocoGeH NpHMEHSTh NPHUHUMIE CTPYKTYPHO-()YHKIHOHAIBHOMH OpraHH3aluH,
HMCIIONB30BaTh (H3HONOTMIECKHE, LUTONOTHYECKHE, GHOXMMHYECKHE, Ouodusnyeckne METOIBI
aHaIH3a IV OLCHKA M KOPPEKLMH COCTOSHUA KHUBBHIX OOBCKTOB H MOHUTOPHHIA CPEIBI HX
oOuTaHUA:

OIIK-2.1. TlpumeHSeT NPUHUMOB CTPYKTYPHO-()YHKIMOHANBHON OpraHu3anmi s
M3y4eHHs OGHONOTMYECKHAX 0OBEKTOB M OLIEHKH COCTOSIHHS SKHBBIX CHCTEM.

Ilo pasgenam «Mexannka», «Monekynspaas ¢muka wu TEPMOANHAMMKA)»,

«QNIEKTPHYECTBO H MarHeTH3IM», «ONTHKA», «ATOMHASI saaepnas dusuKa»

1. Kunematuka marepuanpHOll Toukd. Buapl nswxenus. CHocoObl OMHCAHMS JBHIKEHUS.
YpaBHeHHUs ABHKEHHS. PaBHOYCKOpEHHOE IBIKEHHE,

2. KuHeMaTHYeCKHME XapaKTEPUCTHKH: KOODJMHATa (CHCTEMBI KOODIHHAT) CKOPOCTB;
YCKOpEHHE; YTIIIOBas CKOPOCTS.

3. 3aBHCHMOCTH KOODIHMHATEI, CKODOCTH, YCKODEHHsS OT BPEMEHH I pasIdyHbIX THIIOB
JIBHKSHUS. :

4. JluHamuxa MaTepHanbHOM ToukH. 3axoHel HeloToma. I'pamunsl NPHMEHUMOCTH 3aKOHOB

HeroToHa. !

Buzpl cun B mexanuke 3axon I'yka. Mogyns IOmra.

Ionsrne usonuposannoi cuctTeMsl. MIMITysbe. 3aK0H COXpaHEHHs HMIYILCA.

SJIEMEHTH! CTATHKA. MOMEHT cHIibl. Phryar. YcnoBus paBHOBecHS phyara.

Mexanndeckas paGota. CsoiictBa paGothl. PaGoTa mepeMeHHO# cuibl. MommocTs.

Kosddunuent nonesnoro aeiicTus.

9. Kunernyeckas sueprus. IloTennuansaas sHeprus. [loTeHnMaNbHAs SHEPrHs TejNa B MOJE

- cunbl TkecTd 3emiid. IIpespamenne sHeprun. 3aKOH COXpaHEHHS SHEPIHH.

10. Konebanus. OcHoBHEIE XapakTepucTukn. CBOGOIHEIC KONeOaH s,

11. 3aryxaromue xoneGanus, BRIHYXACHHbIE KoneGanua. Bpems penakcauun. Pesonanc.

12. Bonnsl Tumel BoiH. XapakTepUCTUKA CHHYCOUAATBHBIXK BOJIH. ,

13. Beipaxenue ms muockol Bonusl. Ctosuue Bomusl. CII0XeHHE GeryIHX BOJIH. ‘

14. Tleperoc sHeprun BonHo#. Bexrop [MoiinTuara.

15. 3Byk Kak dusmueckoe ABIEHHE, CYOBEKTHBHEIE XapPaKTEPHCTHKHY 3BYKA.

16. O6nexTHBHBIE XapaKTEPHCTHKH 3ByKa. AKYyCTHYECKOE JaBIICHHE.

17. CkopocTs 3ByKa B pa3iM4HbIX Cpe/iax.

18. MicroyHuky 3Byka B TeXHHKE M B HpHpone. OCHOBHEIE MEXaHW3MBI H3JIyYCHHS 3BYKA B
XHBOTHOM MHMpe.

19. Texnugeckwe mpHeMHHMKH 3ByKa (mardukd). Bocnpustie 3Byka. Du3uMyeckue
XapaKTePUCTHKH CIIyXOBOro annapara. KprBas paBHOM CIBINIMMOCTH.

20. Pusuka ynsTpa- 1 HHOPpa3ByKa. DXONOKALMS B TEXHUKE U JKHBOI IIpUpoJIe.

el B

OIIK-2.2. UCIOJNB3YeT  (pU3MONOTHYECKHE,  IMTOJOTMYECKHE, OHOXMMHYECKHE,
bHopusuIEcKHe METO/Bl aHAIM3a 1Y MOHHTOPHHIA M KOPPEKIHMH cpensl OOMTaHHUA JKMBBIX
00BEKTOB

21. Jlea cmocoGa OmMHUCAHHA CHCTEMBl MHOTMX dYacTHIl. IloHATHE O MAaKpPOCKOIIMYECKNX H
MHKPOCKOITMYECKHX ITapaMeTpax CHCTEM.



22. Ilpocretimas monens MKT. OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHIECKOIT TEOPHH.

23. Tlorarue o cremensx cBobonsl. Teopema Makceema o PaBHOpACIpEAE/IEHUH 3HEPTHH IO
CTENEHAM CBOOOIEI.

24. Ta30BBIE 3aKOHBL. YpaBHEHNE COCTOSHUS HACAIBHOIO rasa.

25. Cpennsas KHHETHYECKas SHEPTHA MOJIEKYJI HACATFHOTO Tasa.

26. Temneparypa xak Mepa cpeiHelf KHHETHYECKOH SHEPTHH MOJIEKYIL.

27. BpoyHORCKOe ABMIKEHHE.

28. Ilepsoe Havano TepmoguHAMUKH. DYHKIUA COCTOSHAS H (YHKIHHA IIPOLIECCA.

29. TepMopMHAMEKA H30IPOLECCOB, TEPMOAHHAMHYECKHE TAPAMETPbI

30. BHyTpeHHs SHEprus WIAeATLHOIO rasa.

31. Pabota mpu m3omporeccax.

32. TennoeMKOCTh MIACANBHOrO rasa.

33. Bropoe Hauasio TEPMOTMHAMHKH.

34. TennoBnle MalTMHEI

35. KIIJ tennoBoit mamussl. Teopemer Kapro.

36. Ilpusenennoe xonmuyecTso TeIIoTH. DHTponus. Hepasenctso Knaysuyca.

37. I'paHHUBI IPAMERMMOCTH MOJIENH HCAIBHOTO ra3a. DKCIEPHMEHTATBHEIE H30TEpPMBI rasa
(w30TEepMEBI DHIpIOCA).

38. Cuibl ¥ 3HEprus MEXMONEKYIAPHOrO B3aUMOICHCTBHA.

39. Mopens peansHOro rasa Ban-gep-Baansca.

OIIK-6. CrocoGeH UCIIOIB30BATh B MPOGECCHOHANLHON JEATENPHOCTH OCHOBHBIE 3aKOHE
$u3uKy, XumMEH, HayK 0 3eMie M GHONOTHMH, IPUMEHATE METObI MaTEMATHUYECKOTO aHATN3A U
MOJEINPOBAHUSA, TCOPSTHICCKUX M IKCIEPUMEHTANBHBIX HCCIEIOBaHUM, TIpHOOGpETaTh HOBHIE
MaTEeMaTHYECKHE M €CTECTBEHHOHAYYHEIC 3HAHUS, HCIIONB3Ys COBPEMEHHBIE 06pa3oBaTeNbHEIC H
UH(OPMAIMOHHEIE TEXHONIOTHH:

OIIK-6.1. Ucnons3yer B mpodeccHOHANBHON AeATENLHOCTH OCHOBHBIE 3aKOHBI (DU3HKH,
XMMHH, HAyK 0 3eMie U OMOJIOTHH.

40. Wzotepmsl peanpHOro rasa.

41. CpaBHeHHe M30TEPM pealIbHOTO ras3a M M30TepM rasa Ban-nep-Baannca.
42. MetactaOHIIbHBIE COCTOSHHS.

43. Vpasrenue Knaneiipona — Knaysuyca.

44. ®azoBBIe mEpexobl IEPBOro poaa. daszoBble qUArPaMMEL

45. IloBepXHOCTHOE HATSIKEHUE.

46. CmaumBanue. Kpaesoii yroi.

47. Kanunnsapusle senenus. Jasnenue Jlamnaca.

48. Bunas! B3auMoAeiCTBUS B IPUPOJIE.

49. DOnextpudecKkue 3apsaasl B UX CBOWCTBA.

50. 3akon KyioHa.

51. Dnextpuueckoe moje B BakyyMe. HampsnkeHHOCTb 3JIEKTPHYECKOTO OIS,
52. IlpuHnMNa Cynepro3uIiy IEKTPUYECKHX TOJIEH.

53. IloTeHnman sNeKTPHYECKOTO IOMS.

54. snextpnueckuit Tox. OJIC.

55. 3axon OMa 1y OJHOPORHOrO yJacTKa LENH U MONHOM eI .

OIIK-6.2. TlpumeHAET METOMB MATEMaTHYeCKOrO0 aHaiW3a M  MOJIETMPOBAHUA,
TEOPETHYECKUX H 3KCIIEPUMEHTAIBLHBIX HCCIIEIOBaHMIA.

56. JneKkTpuvecKHe CBOMCTBA BEILECTB.
57. Omsit [Tananexcu-Mannensrrama.



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

71
72

73

74.

75

3aBHCHMOCTb CONPOTHBIIECHHS IPOBOHHMKA OT TEMIICPATYPEL.
ONeKTPUYECKUH TOK B IOJYIPOBOXHUKAX. 3aBHCHMOCTE CONPOTHBIICHHUS OT TEeMIIEPATYPHL
Co6cTBeHHBIE U IPHMECHBIE TIOTYTIPOBOJHHKH.

IIpoBonsmue U HEMPOBOSIIKE KUIKOCTH. DIEKTPOIUTHL
3aKOHBI 3EKTPOJIH3A.

ONEKTpHUUECKHil TOK B ra3ax.

HecamMocTOATEMbHEI ¥ CAMOCTOATENBHEIA Pa3psIBL.

Tumner caMocTOSTENBHEIX PaspsAI0B.

IIxana sneKTpOMATHUTHEIX BOJIH.

Bumumbiii 1nanason. YisTpadgHoneToBoe 1 HHOPAKpacHOE HITYYEHHE.

PeHTreHoBCKOE H3NyueHue. Y-u3lydeHue.

OBOJIOLMS ONTHYECKHX NPEACTABICHHMIA.

IIpencrasnenve 06 sneKTpOMarHUTHOM Hpupode cBeTa. [lofBIeHne M pa3BHTHE KBAaHTOBOM
OIITHKH.

3aKOHbI FEOMETPUYECKOM ONTHKH.

OCHOBHBIC NOHATAA TEOMETPHUYECKOM ONTHKM: IIOKa3aTeNb MpPeOMICHHS, CBETOBOH Jyd,
BOJHOBO# (PPOHT, BOTHOBAS IOBEPXHOCTE.

IlonHoe BHYTpeHHEE oTpaxkeHne. Heomnopoanas cpena. Mupaskn.

OnTudeckue npuGOpHI.

AGeppanui ONTHYESCKUX CHCTEM.

OIIK-6.3. CmocoGen npuoOpeTaTh HOBHIE MATEMATHYECKHE M E€CTECTBEHHOHAYUHBIE

3HaHW, UCIIOJIBE3Ys COBPEMECHHEIE 06paBOBaTCJ'IBHBIe n I/IH(I)OpMaI.IPIOHHBIe TEXHOJIOTHH.

76.

77

78

79

80

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

ITosiBeHNE M pa3sBUTHE KBAHTOBOH ONTHKH.

AGcomoTHO YepHOe Teno. POTOMETPHYECKHE BEJIHYMHBI (SHEPreTHUECKHE): CBETOBOM
MOTOK, CHJIA CBETA, APKOCTh, CBETUMOCTb, OCBEIIEHHOCTb.

ABcomoTHo yepHOE Teno. POTOMETPHYECKHE BEIMYMHEI (CBETOBHIE): CBETOBOM IIOTOK, CHIIA
CBETA, IPKOCTD, CBETUMOCTbD, OCBEILICHHOCTb.

HAucnepcus cperta. Ilornommesne 31eKTPOMATHATHBIX BOJH BEHECTBOM 3akoH bByrepa-
JIamGepra.

Wnrepdepenums. CnocoGl MOTydeHHs KOrEPEHTHBIX HCTOYHHKOB. MHTepdepeHmus B
TOHKMX IeHKax. Konpua HeroTona.

Hudpaxius @penend u Ppayrrodepa. Judpakuponnas pemerka.
[Tonspusanus ceeta. 3akoH Mamoca. J[BymydenpenomieHue.
ATOMHOE SJIpO, €70 XapaKTePUCTHKH.

Monens siepHBIX CHIL.

PannoakTHBHOCTB. 3aKOH paJMOaKTHBHOIO pacaja.

o-pacmaf.

B-pacnman. Heitrpuno.

SnepHrie peakum.

OneMeHTapHbIE YaCTHIIBI.

Ilepedens TecTOBLIX 3aganuii

QopMupyemasi KOMIETEHIHS:
OIIK-2 CriocoGeH mnpuMEHAT TNPHHIHIB  CTPYKTYPHO-(GYHKIMOHANTLHOM OpraHM3aIiy,
HCIOJIE30BaTh (PU3HOJIOTHYECKHE, UTONOTHYECKHE, OHOXAMUYECKHE, 6rodusnyeckre METOIEI



aHalli3a I OUCHKM M KOPPEKIMH COCTOSHHA YKMBBIX OOBEKTOB H MOHHTOPHHIA CpEIbl MX
oOHWTaHHS;

OIIK-2.1 TlpuMmeHseT HPHHIMUILI CTPYKTYPHO-YHKIHOHATIBHOMN OpraHu3alud Ui N3y4YeHHS
OHONOrHIEeCKHX OGBEKTOB M OLIEHKH COCTOSHHS JKHBBIX CHCTEM;

OIIK-2.2 Vicnionb3yeT (U3HOIOrHYIECKUe, HUTONOTHYECKHE, GHOXHMHYECKHE, brodusnyeckue
METO/BI aHANK3a JJIT MOHHTOPHHIA H KOPPEKIHH CPeabl OOMTaHMS! JKUBBIX 00BHEKTOB.

3AJJAHUSA 3AKPBITOIO THIIA

3ananns KOMOMHHPOBAHHOIO THIA ¢ BLIGOPOM OJJHOTO BEPHOT0 OTBETA M3 NpeIosKeHHBIX
BapHAaHTOB

OIIK-2.1 TlpuMeHseT OPUMHUHMIBI CTPYKTYpHO-(DYHKIHOHAIBHON OpraHU3anyy g
H3y4eHUs OUOIOTHYECKUX 0GBEKTOB M OLEHKH COCTOSHUSA XUBBIX CHCTEM.

3ananue 1.

IIpouumaiime 3a0anue u gvibepume npasunvHbLii omeem.

Jns Toro 4To6E1 OTpaXKeHHEBIH Iy COCTABISUI ¢ TIANAIOIHM yroi 40°, yroa nageHns
CBETOBOTO JIy4a JJOJKeH OBITh:

1) 20°

2) 50°

3) 40°

4)25°

3anuumute mudpy, MOX KOTOPOii yKa3aH BEpHEIH OTBET

OrtBer: 1

3ananme 2.

IIpoyumaiime 3a0anue u evibepume npagunvhbiii omeem.

Kakum Gyzet oTHOCHTENBHEIH MOKa3aTelb IPENOMIIEHHS ABYX CPEN, €CIH YTo HaJcHUs
paBeH 60°, a yros Mexy OTpaKeHHBIM U IPETOMIEHHEIM JIy4YaMH paBeH 90°7

1) 1,5

2)\2

3)V3

4)1,2

3anuumTe UGy, O KOTOPO YKa3aH BEPHEIA OTBET

O1ger: 3

3ananmue 3.

IIpouumaiime 3a0anue u evibepume npasunbHwviili omeem.

Kaxum 6ynier nmokasarens NpenoMIICHHS BTOPO# CPE/IBI OTHOCHTENBHO EPBOH, eCITH NIpH
IIEPEXOJIE CBETA M3 IEPBOH CPEAEI BO BTOPYIO yroJ IpeoMiIeHus paBeH 30°, a yroi
najeHus B 2 pasa Gonplie?

1) IN3

2)\2

3) 1,5

4)3

3anumure nudpy, IO KOTOPO yKazaH BEPHEIA OTBET

Ortser: 4

3ajanus KOMOMHHPOBAHHOTO THIIA ¢ BBIGOPOM HECKOILKHX BEPHBIX 0TBETOB H3
NPeAJIoKeHHbIX BAPHAHTOB
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3ananue 4.

Ilpouumaiime 3a0anue u évibepume npasunvrvie omeemoL.

Yro coboli mpencTaBIseT COCYAHCTA TKAHD?

1) apMHUpOBaHHEIM — KOMIOBMIMOHHBIA  MaTepwall, IONOBHHY 06BEMa KOTOPOro
COCTaBIISACT I'HIPOKCHIIAIIATHT,

2) TeTEpOTeHHYI0 TKaHb, COCTOANIYIO M3 3-X HAJOXEHHDBIX Apyr Ha Jpyra CJOeB:
SMUACPMHUCE, NEPMBI U TIOAKOXKHOM KIIETIATKIU;

3) COBOKYNHOCTh MBINIEYHBIX KICTOK H BHEKICTOYHOTrO BEINECTBA, COCTOSIIEr0 H3
KOJIIATCHA ¥ 3JIaCTHHA;

4) BOJIOKHA KOJITIareHa, 311acTHHA H OCHOBHOTO BEINECTBA - KOJUIATEHA,

5) BBICOKOSNIACTUYHEIA MaTepHal, COCTOSIIMM K3 KOJUIareHa, SIacTHHA M IIIANKAX
MBIIIEYHBIX BOJIOKOH.

3anumuTe MUGPHL, M0 KOTOPEIMH YKa3aHEL BEPHBIE OTBETHI
Otser: 45

3ananmue 5.

IIpouumaiime 3a0anue u svibepume npasunvrvie omeemoi.

Kak u3smennTcs napnenne MaeanbHOTO rasa Ha CTEHKM COCYZA, €CIM B JIAHHOM OGBeMe

CKOPOCTD KaX/I0# MOJIEKYJIbI Y/IBOUIIACH, @ KOHIEHTPAIH MOJIEKYII HE H3MEHIIACE?

1) He usmenurcs. :
2) VYBenuumrces B 2 paza.

3) Veemuuwmres B 4 pasa.
4) OtBeT HEOQHO3HAYEH.

5) Veemuuurcs.

3anumuTe nUGPEL, NOX KOTOPEIMHA YKa3aHbI BEPHBIC OTBETHI
Ortser: 35

3ananun 3aKPbLITOro THIIA HA2 YCTAHOBJIEHHE COOTBETCTBUSA

OIK-2.2  Hcnomesyer  (u3MONOTHYECKHe,  IUTONOTHYECKHE, OGuoxumuyeckue,
brou3sMIecKHe METONB! aHANM3a JUIS MOHHTOPHHIA H KOPPEKIMH cpeabl OOHTAHUA KHBBIX
00BEKTOB.

3ananme 6.
Tlpouumaiime 3a0anue u ycmanosume coomeemcmaue.
YCTaHOBUTE COOTBETCTBUE: MEXY 3a/1aueii H BEPHEIM OTBETOM:

3anaua Ot1Ber

A Onpenenure S5KBUBAICHTHYIO /103y 1 1210738
HEHATPOHHOTO HU3TYUEHHs, €CJIM OIJIOIEHHAs
no3a pasHa 5 - 107 I'p, a koappuumenT
Ka4yecTBa A7 HEHTPOHOB paBeH 7.

b Onpeanenure noryouieHHyo 203y npotoHHoro |2 | 2.7 -103 38
M3JTyYeHHUs, €CITH SKBHBAJICHTHAs 032 paBHa
7.28:107 3. KoaddummenT kauecrsa mis
HelTpoHOR paseH 10.

3 [35-10°3s

7.28 10° I'p

5 |0.728-10°Tp

3anumure B Tabuily BEIOpaHHEIE HE(PEI 0K COOTBETCTRYIOIUMH GYKBAMH.
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b

Orteet: A3b4

3amanue 7.

IIpouumaiime 3a0anue u ycmanosume coomeemcmaue.
YCTaHOBUTE COOTBETCTBHE MEXAY PA3ENOM HAYKH M BEPHEIM OIpe/eIeHHEM

Onpenenenue

Paznen Hayku

A

Pa3nien GnoMexaHuku, B KOTOpOM Hccnenyercs
JABH)KEHHME KPOBH MO COCYAUCTOM CHCTEME.

1

I'uppaenuka

Paszzien MeXaHUKH, B KOTOPOM M3y4aeTcs
JBY)KEHHUE BA3KOM SKHUIKOCTH.

I'mppoaspoMexaHuka

KOMIUIEKC pas/enoB NPHKIAxHOH (QU3nKwy,
pacCMaTpHBArOIMiA  3aKOHH  (DHU3HKH,
¢H3HYECKHEe MpOUecchl M ABICHMS, UX
XapaKTEPUCTUKH, (U3UYECKHE MOJAETH HU
ypaBHEHHSA B NPUMEHEHUH K
MEAMLIHHCKUM 33J1a4aM.

N'oMoauHaMuKka

Iemogunamuka

Meaumnckas ¢pusnka

3anumuTe B TaGMIly BEIGPaHHEIE NHGPHI IO COOTBETCTBYIONMMH GYKBAMH.

b B

Ortset: A4B2B5

3ananne 8.

IIpouumaiime 3a0anue u ycmanogume coomsemcmeue.

YCTaHOBUTE COOTBETCTBHE MCEXIY OIIPEACIICHUEM H HAUMCHOBAHUEM BEJIMYHHEL:

Onpenenenue

HaunMeHoBanue BeJIMUHHbBI

A

Orrowenre abcomoTHOI AedopMaru K
NMepBOHAYAJIbLHOU AJIMHE

1

A6comotHas neopmanus

b

CBo¥CTBO MAKPOCKOIIHMYECKHX TEI
COMPOTHBIIATHECA H3MEHEHHUIO UX 00bEMa
HIM GOPMBI IOJ BO3/ICHCTBHEM
MEXaHHYECKHUX HaIlPSKCHMIA.

2

OTHocHTeNnbHaA yNIpyrocTh

3TO MOJIHOE YAJTHAHCHUE CTEPXKHA, TO €CTh
TICpEMCIICHHC cBoOOIHOTO KOHIIa
CTCPXKHA OTHOCHTECIIBHO TMMONIOMKCHU A
9TOTO KOHIIa B HCHArpy>X€HHOM
COCTOSHNY CTCPXKHA.

VYnpyrocts

OT0 KOJTHYECTBEHHAs XapaKTEPHCTHKA
JedopManuy, KOTopas yKassIBaeT, Ha
KaKyI0 YacTh YBEJIHYMIACE

Hedopmars
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I[ICPBOHAYIBHAS JJINHA Tela

OtHocuTenbHas gedopMauns

3anuuute B TabNHIly BEIGPAHHEIE U PBI 0L COOTBETCTBYIOIIIMH GYKBAMH.
A b B r
Otser: ASB3BII2
3apnanne 9.
Ilpovumaiime 3a0anue u ycmanoeume coomeemcmaue.
Y CTaHOBHUTE COOTBETCTBHE MEXY 3a1adeii 1 OTBETOM
3agaqa OTtger
A Kakx H3MEHUTCH HaIpsHKEHHOCTH | 1 Veenuuurcs B 2 pasa.
3NEKTPUYECKOTO oI, CO3JaHHOTO
TOYCYHEIM 3apsioM, IpH YMCHBIICHHH
pacCTOsHUSA 10 HEro B 2 pasa?
b Bo CKOIBKO pa3 yBENIHUHTCS CpeqHss 2 Veenuuntcs B 4 pasa.
KMHETHYECKAs SHEPTHS MOJIEKYJIBI
HJICAJIBHOTO ra3a NPy YBETHUEHHH
TEMIIEpaTypsl B 4 pasza
B Bo cxonbko pa3s yBenMqHTCS TeMImeparypa | 3 VMEHBIINUTCA B 2 pasa.
HMOCAIBHOTO ra3a IIpHM  YBEJIMYEHHH
KOHIIEHTpaIliH B 4 pa3a
4 Ymensumres B 16 pas.
5 He namenurcs
3anuiuTe B Ta6HIly BRIOpaHHBIE M ()PBI I0Z COOTBETCTBYIOIMMH GYKBaMH.
A b B
Ortger: A3B2B5
3aganue 10.
Ilpowumaiime 3a0anue u ycmanoeéume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE MEX/Y ONpEICICHHEM U TIOHITHEM
Onpenesienne IHonsaTue
A Crnoco6HOCTE COXPaHATD (IOYTH MOITHOCTHIO 1 IInacTuuHOCTE
WM YaCTHYHO) M3MEHEHHE Pa3MepOoB T10CITe
CHSTHS BHELIHHX BO3JCHCTBHI;
b TiepeMeELaTECA ¢ HEKOTOPOH CKOPOCTHIO B 2 IIpouHocTs
HPOCTPAHCTBE OTHOCHTEJIBHO APYTHX CIIOEB
9TOl GHOOrUYECKOI TKAaHH
B 3 BszkocTs
r XKectkocTh
5 Tekyuects
3anuumre B TabnHIy BEIGpaHHEIC MU(PEI 10X COOTBETCTBYIOMMME GYKBaMH.
A b
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— 3TO..

Orset; A1B5

3auamm 3aKPLITOI0 THIIA HA YCTAHOBJICHHE MOC/IEI0BATEILHOCTH

3apanme 11.

IIpouumaiime 3adanue u ycmanosume nocnedosamenvHocme.

YcTaHOBHTE NPABUILHYIO IIOCIEIOBATEIBHOCTD: SHEPTETHYECKHE XapaKTEPHCTHKHY:
1 PaGora

2. MomHocTts

3. Bpewms

4 IIpsimo mpomopuuoHaNEHO
5

. O6parHO HPOMOPIMOHATIBHO
OtBer: 2,4,1,5,3

3aganne 12.

IIpoyumaiime 3a0anue u ycmanoeume nocnedoeamenbHOCHb.
YcrasoBHTE MPaBHIIBHYIO NOCIEN0BATEILHOCTD: KOJIHYECTBO TETLIOTEL:
Macca BelecTsa

Y nenbHas TEIIOEMKOCTH

KomgectBo Temmotsl

Hauansnas temneparypa

Munyc

KoHeuHas Temnepatypa

YMHOXHUTD

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

Nk LN -

3aganue 13,
Ilpoyumaiime 3a0anue u ycmanosume nociedoeamenbHOCMb,
YcTaHOBHTE NMPABUIBHYIO HOCIEA0BATENBHOCTD: THAPABIHYECKOE COIIPOTHBJICHHE TPYOEI

1. YeTBEpTas CTENCHb pajiyca
2. JUITMHA

3. MIPAMO HPOIOPIUOHATEHO
4. 00paTHO MPOHOPLHOHANLEHO
OrtgerT:3,2,4,1

3aganne 14.

Ilpouyumaiime 3a0anue u ycmanoeume nocnedosamenbHocme.
YcTaHoBUTE NPaBHIIBHYIO MOCIEAOBaTeNbHOCTE: Uncro PeliHonmbaca
XapaKkTepPHBIA JIMHEHHEI pasMep TpyObl

IIOTHOCTD KUAKOCTH

K03 uIreHT THHAMUYeCKOH BI3KOCTH

CKOPOCTB ITIOTOKA

IPSMO IIPOIOPIHOHAIBHO

06paTHO IPONOPIMOHATILHO

YMHOXHUTh

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

NowkEwD =

3apanue 15.
IIpouumaiime 3adanue u ycmanosume nociedoéamenbHoCMb.
YcTaHOBUTE IPaBUIILHYIO [IOCIIEA0BATEIEHOCTS: HAKAYKA Ta30BOTO J1a3epa — 3T0 ...
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1. SJICKTPOHEI COYZApAIOTCS ¢ aTOMaMH rasza #u IIEPECBOIAT HX B BO36}’)KJ.ICHHOG
COCTOAHUEC

2. NOJIacTCA HANPSDKEHHE HA DIEKTPOAHI B TpyOKe

3. ONTHYECKHH PEIOHATOP CO3AAET NIPEUMYIIECTBEHHOE HATIPABICHHE M3y IeHUS

4. 4acTb NOTOKAa (OTOHOB OTpaxaeTcs oOpaTHO B TPYOKy A OAJCPKaHUS
BBIHYXKIECHHOTO H3JTy4YEeHHS

Orteer: 2,1,4,3

3AJTAHHS OTKPBITOI'O THIIA

3ananue 16.

IIpouumaiime 3adanue u Oaiime o6ocHosaunwiii omsem
YCcKopeHne XapaKTepusyeT GBICTPOTY ........ouv...........
OTBeT: U3MEHEHHS CKOPOCTH.

3ananme 17,

Ipoyumaiime 3a0anue u daiime o6ocnosannwiii omeem.
I[Tepron xonebanusi, 370 BpeMs ...................

OrBeT: 0AHOTO MOJHOTO KoneGaHus.

3aganmue 18.

IIpouumaiime 3a0anue u daiime 060cHoBaHHbI OMBem.
AMILTUTY/Ia KONeGaHus, 3T0 MAKCHMATLHOE . ........
OTBeT: OTKNIOHEHHE TENA OT IOJIOKEHHS PABHOBECHS.

3ananme 19,
IIpouumaiime 3a0anue u datime 06ocHosanHbL Omeem.

PacnpocmaHeHne KoJye0aHuii TIIEPEMEHHOTO JNEKTPOMAarHUTHOTO IO B TIPOCTPAHCTBE,
HA3BIBACTCH ...ocvvvnnnnanens

Ortger: JNICKTPOMArHUTHEIMU BOJIHAMH.

3ananmue 20.

IIpowumaiime mexcm u daiime paseepHymuvlii 060cHo8aHHbIT OMBem
IIpospaunoe Teno, orpaHmucHHOE ABYMS CHEPUUECKUMH ..........
OTBeT: MOBEPXHOCTAMM Ha3bIBAETCS TMH3O0M.

OIIK-6 Crocoben ucnonp30BaTs B NpOMECCHOHATBHON JEATENBHOCTH OCHOBHEIE 3AKOHEI
¢u3nkn, XuMEK, Hayk O 3emile H GHONOTHH, HPHMCHSTh METOB MATEMATHUECKOTO AHANU3A U
MONCIMPOBAHNS, TCOPETHIECKHX M IKCIEPHMEHTANBHBIX HCCIEOBaHMMN, NpUOOpeTaTh HOBbIE
MaTeMaTHCCKHEe H €CTECTBCHHOHAYYHBIC 3HAHMS, HCIIONB3Ys COBPEMEHHbIE 0OPA30BATEIBHEIE 1
HH()OPMAITHOHHEIE TEXHOJIOTHH;

OIIK-6.1 Mcrons3yer B npodeccHOHANBHOM AeSTENBHOCTH OCHOBHbIE 3aKOHDI (GU3UKH, XUMHH,
Hayk 0 3eMiie ¥ OHOJIOTHU

OTIK-6.2 IlpuMeHsieT METO/bI MaTEMATHIECKOTrO aHAH3A M MOJEIMPOBAHUS, TCOPETHIECKKX H
9KCIIEPHMEHTAIBHEIX HCCIIEA0BaHHI

OIIK-6.3 CnocobGen mnpuoGpeTaTs HOBble MATEMaTHUYECKHE U €CTeCTBEHHOHAYYHbIE 3HAHWA,
HCII0JIb3Ys COBPEMEHHBIE 00pa3oBaTeIbHEIE H HHPOPMAIIMOHHBIE TEXHOIOTHH

3AJAHUSA 3AKPBITOT'O TUIIA
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3agaHus KOMOMAHPOBAHHOIO THNA ¢ BBIGOPOM OJIHOr0 BEPHOTO OTBETA M3 NPeNTI0KEHHBIX
BAPHAHTOB

OIIK-6.1 Hcnons3yer B npodeccHORATBHON [IEsTENLHOCTH OCHOBHBIE 3aKOHEL bu3nkw,
XHMHUH, HayK 0 3eMJiec B GHOJIOruH

3ananmue 21.

IIpoyumaiime 3a0anue u evibepume npasunvHblli omeem.

Kakoe Mexanuueckoe Halps)KEHME B CTEHKaX COCYAa BOSHHKAET IOPH CpEAHEM
apTepuanbHoM JaBieHuu 11 klla, ecmu oTHomeHMe pajmwyca mpocBeTa K TONIIUHE
CTEHKH COCyJla PaBHO 67?

1) 1,83 kIla;

2) 66 xITa;

3) 0,54 kIIa;

4) 17 I1a;

5) Sklla.

3anuimuTe mudpy, Hoa KOTOPo yKa3aH BepHEIR OTBET

Ortsert: 2

3apanmne 22.

IIpouumaiime 3a0anue u evibepume npagunvHwvili omeem.

Kakopa nomycTHmas MakcuMambHas CHla, BBIHIBAIOMA  Ae(OPMALMIO CIKATHS
OeapeHHON KOCTH ITaHrucTa Maccolt 80 Kr, IPY NOXHATHM UM IITAHTH, €CIH QHAMETP
Genpennoii koctu 30 MM, a JonmycTuMOe Hanpsixenue pasro 15107 Ila u g = 10 M/c2?

1) 105,175 xH;

2) 800,125 xH;

3) 30,134 xH;

4) 80,723 xH;

5) 92,325 kH.

3anumuTe MUdpy, HOJ KOTOPOH YKa3aH BEpHEIl OTBET
Ortger: 1

3ananue 23.

IIpouumaiime 3adanue u evibepume npagunvHolii omeem.
OnpenenuTs KONMUYECTRBO TEILIOTH, NIEPENAHHOE CHCTEME TIPH TeMrepaType 27 IpaxycoB
Llenbcus, ecimi NpHBeICHHAs TEIUIOTA 0KA3a1ach PaBHOM 0,, =30 /K.

1) 810 Ix

2) 9000 JIx

3) 1,1 OIx

4) 9 Ix

3amumure mHQpy, HOX KOTOPOit ykasaH BEpHBIi OTBET
OrtserT: 2

3aganng KOMOMHHPOBAHHOIO THIA ¢ BLIGOPOM HECKOJLKHX BEPHBIX 0TBETOB I3
NpPEIJI0KEHHbIX BADHAHTOR

3ananue 24,
IIpouumaiime 3a0anue u evibepume npasunvHvle omeemut.
ITouemy KpOBB SBIAETCS HEHBIOTOHOBCKOM KHMIKOCTHIO?
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1) 310 06ycnoBneno HanuureM B Heif POPMEHHEIX STEMEHTOB.
2)  H3-3a cnoxkmHoro cocrapa.

3) DOrto o6ycnoBneHo Tem, uto s KpoBH uHcNo PefiHonbaca npuHHMaeT

KPUTHYCCKOE 3HAUCHHE.

4)  3ro obycnopneHo GonbIMM K03 HIHEHTOM BA3KOCTH KpOBH.
5) 3710 06yCNOBIEHO MAIEHEKMM KO3(D(PUIUEHTOM BI3KOCTH KpPOBH.

3anummuTe MUQPEI, 101 KOTOPHIMH yKa3aHbl BEPHBIE OTBETEI
Ortsert: 12

3ananue 25.
IIpouumaiime 3a0anue u evibepume npasunvrsle omeemui.
Yro ABISETCA NPHUMHOM NBHKEHUS KPOBH II0 COCYIHCTOMY pyciy?
1) Pabora cepana.
2) BcaceiBatomee JeiicTBHE CTPYH.
3) PasHocTe faBneHuit BHYTpU U BHE COCYHA.
4) PasHocTh maBnenmii B Hadaie ¥ B KOHIIE COCYIUCTOTO pycia.
5) BcaceBaromee neiicTsre ctpyu u paGota cepara.
3anuunTte UQPEL, TOX KOTOPHIMH YKa3aHBI BEPHbIE OTBETHI
Ortger: 14

3anamm 3aKPLITOI'0 THIA HA YCTAHORJICHHE COOTBETCTBHSA

OIIK-6.2 IIpumeHseT MeTOABl MATEMATHYECKOrO aHaIM3a U MOJEIMpOBaHN,

TCOPECTHYECKUX H IKCIIEPHMEHTANBHEIX HCCIICTOBAHUI

3ananue 26.
IIpowumaiime 3adanue u ycmanosume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE: MEXY ONpEIENeHAEM H BeTUIHHOMN:

Onpenesnenne Beauuuna
A BosHukaer B ToM clyuae, eciii BHEIIHHE CHIIBL | ] Hedopmanus Texkyuectu
HarnpaBJIeHbI 110 OAHOMH NpsAMOiil B pasHEbIe
CTOPOHEI BOOJIB NPECAMETA,
B Hayka o MexaHnueckoM ABMKEHHH 2 | Yopyrocts
MAaTepHabHBIX TN U MPOHCXOMALINX NIPH
9TOM B3aMMOJIEHCTBHIX MEXIY HUMH
3 | MexaHuka
HuHamuka
5 | Hedopmanus pactskeHus
3anumure B TaGMuIty BEIGpaHHEIe HEQPHI IO COOTBETCTBYIOIIMMH OyKBaMH.
A b
Otser: A5B3
3aganme 27.
Hpouumaiime 3a0anue u ycmanosume coomeemcmesue.
YCTaHOBHMTE COOTBETCTBHE: MEXAY 3a/a4eil H BEPHBIM OTBETOM:
3apaua OTtBer
A Kak m3MeHuTCS CpenHssa KHHETHYECKAS 1 VBenuuntes B 2 pasa.

SHEPrusA HACAJIBHOTO ra3a npu
YBEJIUYEHUH abCONFOTHOM TEMIIEPATYPEI B
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2 paza?
b Kak u3MeHHTCS CUila TPEHNS CKONBKEHHsS | 2 YBenuuutes B 4 pasa.
IIpY IBHXKEHUH Opycka 110
TOPH30HTANBHOM IIIOCKOCTH, €CIIH CHITY
HOPMAIBHOIO JaBICHUS YBEJIUYUTD B 2
pasa?
B 3 YMeHpIIHTCS B 2 pasa.
YmenbmuTes B 4 pasa.
5 He uzmennrca ]
3anumute B TAGIMLY BHIGpaHHEIE H(PEI 10,1 COOTBETCTBYIOIUUMH GyKBaMH.
A b
Ortget: A1B1
3ananue 28.
Ilpouumaiime 3adanue u ycmanosume coomeemcmsue.
YCTaHOBHATE COOTBETCTBHE MEXTY NAPAMETPOM H € THHHIEH H3MEpPEHH:
Iapamerp EnvHHna H3Mepenns
A | cxopocTb 1 | m/c?
b BpeMsl 2 |c
B | yckopenue 3 |3
r 06BEM 4 |m/c
5 |xr
3anumure B TaGUIYY BHIGPaHHEIE MEQPLI 10 COOTBETCTBYIOMIMMH OyKBaMH.
A b B r
Ortset: A4B2B1I'3
3ananue 29.
Ipouumaiime 3adanue u ycmanogume coomeemcmsue.
YCTaHOBATE COOTBETCTBHE MEXJLY APAMETPOM H eIUHHICH H3MEPEHHS:
IIapamerp Ennnuna uzmepenus
A IUVIOTHOCTH 1 ITa
b JaBleHue 2 I'm
B | uEaykTHBHOCTB 3 xr/ 3
r HMITYJIBC 4 I'n
I 4acToTa 5 KI' M/C
3anunTe B TaGNHLY BEIGPaHHBIE H(PHI O COOTBETCTBYIOIIUME GYKBaMHy.
A b B r pi

Otget: A3B1B4T'5/12
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3ananue 30.

Ilpoyumaiime 3a0anue u ycmanoeume coomeemcmsue.

Y CTaHOBHTE COOTBETCTBHE MEXOY IapaMeT

OM U CIMHHLICH H3MCPEHHAS .

ITapameTtp Envanmna nsmepenust

A paborta 1 Jx
b HallpsHKeHHe 2 O}

B aJ1. EMKOCTD 3 OmMm
r SHEPTHs 4 B

bl COIIPOTHUBICHHE 5 I'm

3anuiuuTe B TabnuIly BEIOpaHHEBIE TN

PBI II0J] COOTBECTCTBYIONTHMH GYKBaMI/I.

b

B

r

A

Otser: A1B4B2I'1 [13

3a,uamm 3aAKPLITOr0 THINA HA YCTAHOBJICHHE MOC/I€J0BATEILHOCTH

OIIK-6.3 CnocobeH mpuoOpeTaTh HOBBIE MaTeMaTHYECKHE M €CTECTBEHHOHAYYHBIE 3HAHHSA,
HCIIONB3Ys COBPEMEHHBIE 00pa3oBaTENbHbIE H HH(OPMAIIMOHHEIE TEXHOJIOTHH,

3aganue 31.

IIpouumaiime 3a0anue u ycmanogume nocred08amesbHOCHb.

PacmonoxuTe mKankbl B NOPAAKE YBEIMYCHUS BO3MOXKHBIX ACHCTBUI HAl HUMM:
1. oTHOMICHNMH

2. IOpAIKOB

3. HHTEpBAJIOB

4. umeHn

Ortset: 4231

3aganue 32.

Ipouumaiime 3a0anue u ycmanogume nocnedo8ameibHoCMb.
Pacmonoxure 3Tansl MPoBeACHUS U3MEPEHHH B KOPPEKTHOM IIOPSIKE

1. obpaboTka pe3ynbpTaToB

2. 3aKJIIOUEHHE

3. mocTaHOBKa 3aJ1auH

4. npoBenieHYE U3MEPEHUS

5. mnaHUpOBaHME IKCIIEPUMEHTA
Otget: 35412

Jananue 33.

Ipouumaiime 3a0anue u ycmanoeume nocie0o8amenbHOCMb.

Pacrionoxrre 31ans! hopMUpOBAHHS METPOJIOTHH B XPOHOJIOTHYECKOM TOPSIIKE
1. co3nanve manaThl MEp U BECOB
2. co3gaHue abCONIOTHEIX CUCTEM €IUHUIT

3. MaccoBas aBTOMAaTH3AIHS H CTaHJapTH3alg

4. co3gaHue eOUHOMN CHCTEMEBI H3MEPEHHH
OtgeT: 2413

3apanue 34.

Ilpouumaiime 3a0anue u ycmarogume nOCAe008AMENbHOCHD.
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Pacrionoxute B KOppeKTHOM IOPAZKE ITAIEI IPOBEACHUSA H3MEPEHUIt
1. Onpenenexue 1eHE! ACTICHUS

2. IIpoBeneHNE €MUHUYHBIX CXOJUMBIX H3MEPEHH

3. IlpenBapuTenpHbIi aHaMH3 U BRIGOp mpubGopa

4. O6paboTKa pe3yNLTaTOB

Ortsert: 3124

3apanne 35.

Ipoyumaiime 3a0anue u ycmanosume nocre008amMenbHOCHb.
Pacnionoxute mpuGopsl 10 Mepe YBENHYECHUS TOYHOCTH H3MEPEHHHT
1. JlazepHsIit nansHOMED

2. MuxpoMeTp MEXaHHYECKHI

3. Jlunetixa

4. IllTaHreHIUpKy b

Ortser: 3421

3AJAHUSA OTKPBITOI'O TUITIA

3aganue 36.
Ipoyumaiime 3adanue u Oatime 060CHOBAHHYIY Omeem
HeiitpanbHas cucreMa, COCTOSIIAA U3 sAApa, BOKPYT KOTOPOTO BPAaIAIOTCS 3JIEKTPOHBI

OTBeT: Ha3bIBAECTCH aTOMOM.

3aganue 37.
Ipouumaiime 3a0anue u Oaiime 060CHOBAHHBIY OMEem.
BenuuwHa, paBHAT  OTHOIIEHHIO.......cueevrrernareanenrionenecnsenns OpOBOJHMKA K

IPOMEXYTKY BpeMeHH Ha3bIBaeTCs CHIION TOKa.
OTBeT: DIEKTPUYECKOTO 3apsA/ia, IPOTEKAIOEro Yepe3 MONEePeYHOE CEUCHHE

3ananue 38.

Ilpouumaiime 3a0anue u oaiime obocnosanHuvlii omgem.

dusnyeckas BENMUMHA, ABIAIOMAACS MEPOi BO3ACHCTBHA Ha TEJIO CO CTOPOHBI APYTHX
Tell, B PE3YJIBTATE KOTOPOIO TEMO ...vuvnenennnnnn. Ha3bIBAETCS CHIIOM.

Ortser: npHOOpETaET YCKOPEHHUE

3ananue 39.

IIpouumaiime 3a0anue u daiime 060cHO8aHHbIII OMBEM.

[lapux wmajoro pasmepa, NOABELICHHBIH HAa JIMHHOH, HEBECOMOM, ...............
Ha3bIBacTCA MAaTEMATUYECKUM MasSTHHUKOM.

OtBeT: HEPACTKUMON HUTH

3apanue 40.
IIpouumaiime mexcm u Oatime paszeepnymoiti 060CHOBAHHbBLI OMBem
ITonlepeyHEIMH, HA3BIBAIOTCS BOJHBI, B KOTOPHIX KOJNEOaHUS IPOUCXOMAT ..... vene

OrTBer: NepIeHHKYISPHO K HATIPABJICHUIO X PaclpoCTpaHeHHs.
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IIK-1 CrocoGeR 3KCITyaTHpoBaTh COBPEMEHHYIO —aNNaparypy u obopynoBanue mis
BBITONHEHHS HAyYHO-HCCIIE/[0BATENBCKUX TIOJEBHIX H 1a00PaTOPHBIX GHOJIOTHYECKUX paboT;
[IK-1.1 TIpuMeHseT B CBOeil HEATCILHOCTH AHATHTHYECKOE nabopaTopHoe 00GOpyIOBaHME;
CpeNCTBA BHIYUCIMTENLHOH TEXHUKH, KOMMYHHKAIMY U CBA3H;

I1IK-1.2 TIposomuT naGopaTOpHBIE MCCIENOBAHMUS, 3aMEphl, aHAIU3bI OTOOpaHHBIX IPHPOTHBIX
00pasioB; paboTacT Ha aHATUTHYECKOM J1abOpaTopHOM OGOPYNOBAHHM, HCIIONIB3YET
aBTOMAaTH3UPOBAHHBIE CHCTEMEI KOHTPOJIA SKOJOTHYECKOTO COCTOSHMS TEPPHTOPHIA.

3AJAHUS 3AKPBITOI'O THIIA

3ajanng KoMOMHUPOBAHHOTO THIIA ¢ BLIGOPOM 0/IHOTO BEPHOTO OTBETA H3 MPENI0KEHHBIX
BAPHAHTOB

[IK-1.1 TIpuMeHseT B CBOeH JEATENBHOCTH AHAMTHYECKOE nabopaTtopHoOe
00opynoBaHue; CPEACTBA BEIYHCIMTEIBHON TEXHUKH, KOMMYHHKALHH M CBS3H.

3aganue 41.

IIpouumaiime 3a0anue u gvibepume npagunvhulii omeem.

Haiitn MUHIMaNbHYIO THHY BOHBI B CIIEKTPE TOPMO3HOTO PEHTTEHOBCKOTO M3yUEHHS,
€CJIM HallpsDKEHHE B PEHTTeHOBCKOM TpyOke U= 2kB?

1)2.46 am

2)0.615 am

3)3.25um

4)0.018 uM

5)9.72 am

3anumute muGPy, MOX KOTOPOH yKas3aH BEpHEIR OTBET

Ortsert: 2

3ananmne 42.

IIpouumaiime 3a0anue u evibepume npasunvHblll omeem.

VI3MEHUTCA M IOTOK PEHTTEHOBCKOTO M3JIY4eHHUS, €CIH, He MeHsis HanpsukeHus, B 10 pa3
YBEIIHYHUTE CHIIy TOKAa B PEHTT€HOBCKOM TpyOKe?

1) YBenuuutes B 100 pas

2) VBenuunres B 10 pas

3) YMensmutcs B 100 pas

4) Ymenpmutes B 10 pas

3anunmre nudpy, HOX KOTOPOit YKasaH BEpHLIit OTBET

Otgert: 3

3apanue 43.

IIpowumaiime 3a0anue u evibepume npasunvubili omeem.

B 100 r tkann mormomaercs 15:1011 Gera gactun ¢ sueprueit 1,5-10-15 Jix xaxnas.
OnpenenuTe HOMIOMEHHYIO 103y H3MYYEHHS.

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

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

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

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

5)45 - 10-3 Ix/xr
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3amumute nudpy, 101 KOTOPOH yKa3aH BEPHEIN OTBET
Ortser: 1

3aganus KOMOHHHPOBAHHOTO THIIA ¢ BEIGOPOM HECKOJILKUX BEPHLIX 0TBETOB M3
NpeMIOKeHHBIX BADHAHTOB

3aganmue 44.

IIpouumaiime 3a0anue, svibepume NpasuibHbLIE OMBEMbL.

YeM MOAEIMPYIOTCS BSA3KOYIIPYTHE CBOMCTBA OHOIOTHYECKUX TKaHeH?

1) CuctemaMu, COCTOAIMUMY U3 pa3sMMYHBIX KOMOMHAIMI MPYXHHEI (YIIPYTHIA 37€MeHT)
U IIOpIIHS (BA3KMIT 3JIEMEHT),

2) CucteMamy, COCTOSINNMM M3 TOCIEAOBATEIbHO COECAMHEHHEBIX MpPY)KHUHEI (YIIpyraii
JJIEMEHT) H HMOPINHA (BA3KUH 3JIEMEHT);

3) Cucremamy, COCTOAIMMMH M3 MapajUIENbHO COCAMHEHHBIX MPYKHHBI (YIpyrHif
3JIEMEHT) U HOPIIHSA (BA3KHUI IEMEHT);

4) CucreMamu, COCTOAIMMH K3 KOMOMHAIIMOHHBIX COYETAHWM NpyXuH (YIpyrux
3JIEMEHTOR);

5) CucremaMM, COCTOALIMMH M3 I[OCNENOBATENIBHO COEJMHEHHBEIX NPYXHHBI H
[apa/uIeNbHO COSAUHEHHBIX MEXAY co00# IPy>KUHBI ¥ MOPLIHSL.
6) Monenamu 3unepa, Maxcsenna, Kenpsuna-®oiirra

3anummTe MUQPHL, 0T KOTOPBIMH YKa3aHBI BEPHBIE OTBETEHI
OtBeT: 16 '

3ananue 45,

IIpoyumaiime 3a0anue, evibepume npasunbHble OMBEMbL.

UYro npexncranisgeT coboit KocTh?

1) BricoxoanacTHYHEBI MaTepHal, COCTOALIMH W3 KOJUIareHa, 3JacTHMHA M TJIaJKuX
MBIIIEYHBIX BOJIOKOH.

2) TereporeHHyi0 TKaHb, COCTOSINYI0 M3 3-X HAJIOXEHHBIX HAPYr Ha Ipyra CIIOEB:
SMUAEPMHACA, AEPMBI U MOIKOXHOH KIIETUaTKH.

3) CoBOKYNHOCTh MBIIIEYHBIX KJIETOK M BHEKJIETOYHOIO BEINEeCTBA, COCTOSAIIETO H3
KOJUIAreHa | dJIacTHHA.

4) ApMHpOBaHHBIM KOMIIO3MIIMOHHBI Marepdal, IIOJOBHHY o0BeMa KOTOPOTO
COCTaBJISIET HAPOKCHIAIATHT.

5) BonokHa KonnareHa, 3JIaCTHHA H OCHOBHOT'O BEIIIECTBA - MaTPHIBL. .

6) IlpexcraBnser coGoii  MarepHal, TNPEAMYIIECTBEHHO  COCTOAINMH M3
CHAPOKCHIIANATHTA.

3anumure MUQPHL, 104 KOTOPHIMH YKa3aHEI BEPHEIC OTBETHI
OrtseT: 46

3apanus 3aKPLITOr0 THIIA HA YCTAHOBJICHHE COOTBETCTBHA

IIK-1.2 TlpoBomur naGopaTOpHBIE HCCIENOBAHUSA, 3aMeEphl, aHANU3b OTOOpPaHHBIX
NPHPONHBIX 00pa3noB; paboTaeT Ha AaHATHTHIECKOM JIab0paTOpHOM 000pYy/IOBaHHH; HCIIOIB3YET
aBTOMAaTH3UPOBAHHBIE CHCTEMBI KOHTPOJIS 3KOJIOTHYECKOTI'O COCTOSHHS TEPPUTOPHIA.

3amanue 46.
IIpouumaiime 3a0anue u ycmanosume coomeemcmeue.
YCcTaHOBUTE COOTBETCTBHE: MEXY 3afadeii H BEPHBIM OTBETOM

3amaua OtBer

A OnpenenuTs KOIHYECTBO TEMIIOTH, 1 810 Ix
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nepesaHHoe CUCTEME NIpH TeMmeparype 27
rpanycoB Llenscus, ecnu npuBeieHHAas
TEIoTa oKasanacek paBHoi 30 Jhx/K
b 2. B cucremy 6vno mepemano 90 [ | 2 | 9000 [hx
TeIIoTHL. OIpeaenuTsh H3MEHEHHE
BHYTPEHHEH SHEPTHH CHCTEMEI, €CJIH
CHCTEMA IIPH TOM BEHIIOJIHANIA paboTy
A=80 Ix.
3 |9 ax
10 ok
5 | 170 i
3anumuTe B TaG)MIy BeIGpaHHbIE MG PBI TOX COOTBETCTBYIOINMMH OYKBaMH.
A B
Ortser: A2b4
3apanmue 47.
IIpouumaiime 3a0anue u ycmanogume coomeemcmeue.
YCTaHOBMTE COOTBETCTBHE: MEXK/Y 3aJa4ei H BEPHBIM pELICHHEM
3agaua Pemenue
A W3MmeHuTCd 1M NOTOK PEHTTEeHOBCKOTO | 1 Veenuuntes B 10 pa3
H3JIy4EHHs, €CIU, HE MEHSI HalpsKeHHs,
B 10 pa3 yBenmuuuTh CHJIY TOKa B
PEHTTCHOBCKOH TpyOKe?
b H3MeHuTCS 7T IOTOK PEHTTEHOBCKOTO 2 VMeHbHTCA B 2 pasa
U3JIY4YECHHUS, ECIIH, HE MEHSA CHIIBI TOKA, B
JlBa pa3’a YBEIUYHUThH HANPSKCHUE B
PEHTTEHOBCKOH TpyOKe?
B W3MenuTcs 1M DOTOK pPEHTT€HOBCKOTO | 3 VmeHbLutes B 4 paza
U3IyYEHUS, €CJIM, HE MEHAA HaNpsHKeHHS,
B 4 pa3 yBEeNIMYHTh CHIY TOKa B
PEHTIeHOBCKOH TpyOKke?
4 VBenuuurcs B 4 paza
5 Vmenblunres B 10 pa3
3anuwmTe B Tabnuiy BeIOpaHHbie HUQPEI IOJ COOTBETCTBYIOMUME OYKBAMHU.
A b B

Ortsetr: A1B4B4

3ananue 48.
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Ilpowumaiime 3a0anue u ycmanosume coomeemcmeue.
YCTaHOBHTE COOTBETCTBHE MEXIY 3aKOHOM H €ro OIpEAeICHHEM

3akon

Onpenenenne

A

3akon Byrepa-JlamGepTa-bapa

1

IIpu nanHO# JyIMHE BOJIHEI ONTHYECKAs
IUIOTHOCTh CMECH KOMIIOHEHTOB, HE
B3aUMOACHCTBYIOIUX Mexay coloi,
paBHa CyMMe€ ONTHYECKUX IUIOTHOCTEH
OTHCJIBHBIX KOMIIOHCHTOB NpPH TOH XKe
JUTMHE BOJHBL

3aKoH aJIHTHBHOCTU

Cuna TOKa TMONHOH IEmH HOpAMO
nponopiuonansHa 3/IC uCToOUHHKA H
00paTHO NPONOPLHUOHATGHA IIOTHOMY
COIPOTHBJICHHUIO HETH

3axon Qapapes

OnHOpOIHBIE CIIOM OJHOTO M TOTO K€
BEIICCTBA  OJWHAKOBOM  TOJIIMHBI
IOIJIOMIAIOT OJHY M TY Xe JONIO
najaromeid Ha HHX CBETOBOM 3HEPrHH
(mpH  TOCTOAHHOW  KOHLIEHTPAIMH
PacTBOPEHHOTO BEILECTBA)

3axoH llITepra-Bonasmepa

OTHolueHHE  KBAHTOBLIX  BBIXOJIOB
dryopeciieHIMH OT  KOHIICHTpPALMH
TYHMUTENS UMEET JIUHEHHBIA y4yacToK
NpH OUHAMHAYECKOM B3aUMOJEHCTBHH
MOJIEKY I

[MapnuansHoe AaBieHUE HACHIIIEHHOTO
mapa KOMIIOHEHTa pacTBOpa MpSIMO
NPONOPIHOHANBHO €0 MOJBHOH moie
B pacTtBOpe, NpHuéM K03QQHUIMEHT
NPOTIOPITMOHATEHOCTH paBeH
JNaBJICHAI0 HACHIIEHHOTO Iapa Haj
qHCTHIM KOMIIOHEHTOM

3anumuTe B TaGNUIly BRIOpaHHbIE UQPHI IO COOTBETCTBYIOMUMH OyKBaMH.

b

B

r

Otset: A3B1B2I'4

3ananue 49.

Ilpouumaiime 3a0anue u ycmanosume coomaemcmeue.
YCTaHOBUTE COOTBETCTBHE MEXAY ONPEACICHUEM H TIOHATHEM

Tlonarue

Onpenenenne

A

Mogens ynipyroro tena

1

Cucrema, cocrosinas U3 pa3THIHBIX
KoMOuHawMil npyuHs (Ynpyrui
DJIEMEHT) U HOPIIHS (BA3KHI 3JIEMEHT)
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Mozeinp KOCTHOH TKaHH

CucreMa, cocTosinas U3 NapajieIbHO
COETUHEHHBIX NPYXXUHEI (YIpyruit
3JIEMEHT) M IOPIIHA (BSI3KUH 3JIEMEHT);

Mogens 3unepa

IpY>KHHA, NOAYUHIIOWAACS 3aKOHY
I'yka

CuctemMa, cocrosimas us .
MOCJIEA0BATENBHO COEHHEHHBIX
MIPYXHHEI ¥ TapaJUIeIbHO
COCIUHEHHBIX MEXIY cCO0OM MPYKUHBI
M TIOPIIHAL.

Cucrema, cocrodinas us
IIOCIEAOBATEIHHO COESAUHEHHBIX
YIPYroro sjaeMeHTa H MOAEIIH
Kennpuna-doiirra.

3anummuTe B TaGNHIY BEIOpaHHEIE I[H(]

b B

Ortset; A3B4B5

3agauue 50.

PPBI IO/ COOTBETCTBYIOITMMH 6YKBaMPI.

IIpowumaiime 3a0anue u ycmanosume coomaemcmeaue.
YCTaHOBUTE COOTBETCTBUE MENTY METOIOM aHAIH3a H €r0 XapaKTePHCTHKOM

MeTtox ananuza XapakTepHucTHKA
A CnextpodoromeTpus 1 CreneHp pacceMBaHHUs CBETA
b IloTrernmomerpus 2 IMornomenue MOHOXPOMATHIECKOTO
CBETa
B Pedpaxromerpus 3 Hsyuenue sddexton nmpenomnenns
r doTtomeTpus 4 ITornomenwue cBera BUAUMOTO
Aauana3oHa
5 N3mMepeHHe 31eKTPOXMMHYECKOrO
CHTHala
3anuuTe B TAGNMMIY BHIGPAHHBIE HE(PBL [0/ COOTBETCTBYIOLIMME GYKBAMH.
A b B r

OtBeT: A4B5B3I™2

3ananun 3aKPLITOT0 THIIA HA YCTAHOBJIEHHE IIOCIECI0BATEIABLHOCTH

3ananuesl.

IIpovwumaiime 3a0anue u ycmanoeume nocredo8amenbHocme.
Brictpoiite anroputy™ fetictBus paGotsl Ha armapate @K KOK-3

1. BeIOpaTh AIMHY BOJHBI i1 HCCIIEHOBAHHA.

2. TloMecTuTs HCcenyeMBIit PACTBOP B KIOBETY M 3aTPy3UTh B IPHGOP.

3. Bxmounts npu6op 1 BEDKAATH 30 MHHYT.
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. IIpoBepuTE yCTaHOBKY HYJIS.

Orteer: 3421

3aganue 52.
Ipouumaiime 3a0anue u ycmanogume nocnedo8amenbHOCMb.
YCcTaHOBHTE NIPaBIIIBHYIO ITOCNIENOBATENBHOCTD: 3aKOH OMa JijI Y4acTKa eI

. COIIPOTHMBJICHHE.

. HanpsDKCHHE.

. CHJIA TOKA.

. TIPSMO IPONOPLHUOHANIBHO.

. 00paTHO IPONMOPLHHUOHAIIBHO.

Oteet: 34251

3ananue 53.
Ilpouumaiime 3a0anue u ycmanosume nocied08amenbHOCMb.

BricTpoiiTe anroput™ AeiicTBHS Ipu paboTe Ha onpeielieHue BI3KoCcTH MeTonoM CTokca
1.BeiGpaTts mapetL.

2.ITocunTaTh NOrPEMIHOCTH H3MEPEHHUIA.
3.PaccunTaTh JMHAMHUYECKYIO BI3KOCTH IO opMyIe.
4.bpocuTh MApHKH B BA3KYIO XHUIKOCTH M 3aceyb BpeMs MaJeHHSA Ha OIMpPEeAEICHHYIO

BBICOTY.

NN

[T R N

5.3Meputh TuaMeTp Iapos.
6.B3BecuTh mapsI.
Orser: 1,5,6,4,3,2 nnu 1,6,5,4,3,2

3ananne 54.

IIpouumaiime 3a0anue u ycmanosume nocie0o8ameabHOCMb.

YcTaHORHTE NpaBHIIbHYIO IOCIIEN0BATEILHOCTD: HANPSKEHHOCTE 3MEKTPUYIECKOrO IO
BEJIMYMHA 3apsa

HaIpPsDKEHHOCTh

cHIa, ACHCTBYIOMIAs HA HENIOIBIKHEIM MaJIbIii TOYEHHBIH 3aps

IPSAMO MPOTIOPIIHOHAIBHO

00paTHO NPONOPLHOHAIEHO

OtBeT: 24351

3ananue 55.
IIpouumaiime 3a0anue u ycmanogume nocre008ameIbHOCHb.
YcTaHOBUTE NPaBUIBHYIO IOCIIEN0BATENFHOCTE: BTOpOif 3akoH HrioToHA

. YCKOpEHHE

. Macca

. paBHOAEUCTBYIOIAs CHJIa

. TIPSIMO TIPOIIOPIMOHANEHO

. 00paTHO NMPOMOPLHOHATIEHO

Ortser:; 14352

3AJAHUS OTKPBITOI'O THIIA

3agaunue 56.
IIpoyumaiime 3a0anue u datime 060cHO8aHHYIT OMEem
Ecnu Ha Teno neiicTBYIOT Apyrue Tena M MX JSHCTBHE CO BpEMEHEM HE M3MEHSETCS, TO

TEJIO JBHKETCH. .o ereeerrnnenne

OTBeT: C MOCTOSIHHBIM 110 3HAYEHHIO YCKOPCHUCM.,
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3aganmue 57.

IIpouumaiime 3a0anue u datime obocHosannviii omeem.
ONEKTPHYECKUM TOKOM Ha3BIBAETCA YIOPAAOYCHHOE
OrBeT: ABIKEHHE 3apSHKCHHBIX YACTHIL B IPOBOJHHUKE.

3ananue 58.
Hpoyumaiime 3a0anue u datime 060cHO8AHHLIE OMEeMm.

fIBneHne coxpaHeHMs CKOPOCTH TeJjia IIPH OTCYTCTBHH BO3JCHCTBHS Ha HEFO
OTBeT: ApYTUX TEN HAa3hIBACTCA HHEPIIHEHH.

3aganne 59.

IIpouumaiime 3a0anue u oatime 060cHO8AHHbITI OMEem.

JlaBnenre — 3TO OTHOIIEHNE CHIIBI K IUIOIA/A, Ha KOTOPYIO. ...........
Otger: B nepOeHAUKY/ISPHOM HAIPaBJICHAH JEHCTBYET CHIIA.

3ananne 60.
Ilpoyumaiime mexcm u Oatime pazeeprymuiii 060CHO6aHHBIT OMEem

Benuuuna, XxapakrepHsyromas GRICTPOTY BHIIOIHEHHS paboTEI, HA3EIBAETCH. . ...
OTBeT: MOIMHOCTHIO.

TunoBbIe 3a1aHAA A NPOMEXYTOYHOM ATTECTALNH

Borpocs! ju1s 3avera;

DopMmupyeMas KOMIETECHITHA:
OIIK-2 CriocoGeH NMPHUMEHATh NPUHIUIEL CTPYKTYPHO-(PYHKIHOHANLHOM OpraHu3alym,

HCIIOJIB30BATH QJHSHOHOFH‘ICCKHC, MUTOJIOTHYCCKHC, 6PIOXHMPI‘ICCKHC, GI/IO(l)IfIBI/I‘ICCKI/IC MCTOBI

aHau3a Il OLEHKH U KOPPEKIMH COCTOSHHSA JKMBBIX OOBEKTOB M MOHHTOPHMHTA CPeAbl HX
oOuTaHus:

OIIK-2.1. IIpuMeHsSeT NPUHIMOBI CTPYKTYPHO-(OYHKIMOHAIBHON OpraHM3aliy JJIs

H3YUCHHSA 6uosiorryeckux 0OLEKTOB H OLICHKH COCTOAHHA XKHBBIX CHCTEM,

>

XN W

9.

KunemaTnka MarepnanbHoi Touku. Buns! amkenus. CiocoORI OMUCAHUS [BHXKEHHS.
YpaBHeHHUSA IBHKEHHS. PABHOYCKOpEHHOE ABIKCHHE.

Knnematudeckue XapaKTepUCTHKA: KOOPUHATA (CHCTEMBI KOOPAHHAT); CKOPOCTE;
YCKOpPEHHE; YIIIOBasi CKOPOCTb.

3aBHCHMOCTH KOOPIVHATHI, CKOPOCTH, YCKOPEHHS OT BPEMEHH JIS Pa3IMYHBIX THIIOB
JBHKCHHUS.

JlvHaMuka MaTepranpHOl ToukH. 3akoHbl HeroTOHA. I"paHHIIBl IPUMEHHMOCTH 3aKOHOB
Hsrotona.

Buael cun B Mexanuke 3akoH ['yka. Moayns IOHra.

INonarne m3onupoBanHO# cucTeMbl. IMnynse. 3akoH COXpaHEHUs HMITYJIBCA.
ONEeMEHTHI CTATUKH. MOMEHT cuitbl. Peryar. YcioBus paBHOBECHS pEIYAra.
Mexannueckas paborta. CoiicTBa pabothl. PaboTta mepeMenHO# CHIIEL MOHIHOCTL
Koadpunuent monesHoro aeicTeus.

Kunerngeckas sneprus. [Totennuansuas sHeprus. [loTeHnmansHas 3Hepris TeNa B 110JIe
cuiel TsokecTH 3emin. IIpeBpamenue sHepruy. 3aK0H COXpaHEHHS SHEPTHH.

10. Kone6anus. OcHoBHEIE XapakTepucTiuky. CBOGOHEIE KOJIeCaHHsl.
11. 3aryxaronme xonaeOaHus, BEIHYXACHHEIE Kolebanus. Bpems penakcauuu. Pesonanc.
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OIIK-2.2.  Hcroms3yeT  (pM3HONOTMYECKHE, IUTOJIOTHYECKHE, OMoXMMMYECKHE,

Onodmsuueckue METONBl aHANU3a I MOHHTOPHHIA H KOPPEKIMH cpexsl OOMTAaHUA XMBBIX
00BEKTOB.

12. Bosnel. Trms! BonH. XapakTepuCTHKY CHHYCORIANBHBIX BOJIH.

13. Beipaxkenue 11st II0cKoi BosHEL CTostaue BONHEL CloXKeHHe GEryIuX BONH.

14. Tlepenoc >nepruu BonHoi. Bexrop IMoiaTHHTA.

15. 3Byk kak pusnyeckoe IBIEHHE, CyGBEKTHBHBIE XapaKTEPUCTHKH 3BYKA.

16. O6beKTHRHEIE XapaKTEPHCTHKH 3ByKa, AKYCTHIECKOE JaBJIeHHE.

17. CxopocTs 3ByKa B pa3NM4HBIX Cpeax.

18. McTouHuKY 3BYKa B TEXHMKE U B IIpUpoAe. OCHOBHBIE MEXaHU3MEI M3/TyJEHUS 3BYKA B
JKUBOTHOM MUpE.

19. Texumuueckue NpHEMHNKH 3BYKa (Har4uku). Bocnpusrue 38yka. ®uznueckue !
XapaKTepUCTHKH CIyXOBOro amnmnapara. Kpupas paBHOM CIBIIHMOCTH.

20. ®usvka yneTpa- 1 MHGPa3ByKa. DXONOKAIMS B TEXHUKE H KHBOM IPHPOJE.

21. ipa cnoco6a onucanus CHCTEMbI MHOIUX YacTull, [IOHATHE 0 MAKPOCKOMMYECKHX U
MHKPOCKOIUYECKHX ITapaMeTpax CHCTEM.

22. Tlpocretimas monens MKT. OcHOBHOE ypaBHEHHE MONEKYIISPHO-KMHETHIECKOH TEOPHH.

23. Ilonsarue o crenensax ceoboxsl. Teopema MakcBena o paBHOpacIpeIeIeHHH SHEPTHHE [0
CTeNeHsAM cBOOOBI.

OIIK-6 CnocobeH HCIONB30BaTh B MPOECCHOHANLHOM JEATEIFHOCTH OCHOBHEIE 3aKOHEI
(u3uku, XuMUH, Hayk 0 3emie ¥ GUONIOTMH, IPAMEHATH METOIB] MATEMATHYECKOTO aHAIH3a U
MOJICIUPOBAHNS, TEOPETUYECKHX M SKCHCPUMEHTAIBHBIX HCCIENOBAHHI, IIPHOGPETaTs HOBHIE
MaTeMaTHYeCKHE M €CTECTBEHHOHAYYHEBIC 3HAHHS, HCIIONb3ys COBPEMEHHEIE 00Pa30BaTeNbHEIE U
HH(pOPMaTHOHHBIE TEXHOIOTHH:

OIIK-6.1 Hcnonms3yeT B mpod)eccHOHANBHON AESTENBHOCTH OCHOBHEIE 3aKOHEI (DH3HKH,
XMMUU, HayK O 3eMJiie 1 OHOJIOTHH.

24.T'a30BbIe 3aKOHEI. Y paBHEHHE COCTOAHHUS HCATLHOTO Ta3a.

25. CpenHss KHHETHYECKAst SHEPrHs MOJIEKY)I MACATLHOTO rasa.

26. TemmepaTypa kak Mepa cpenHell KHHETUYECKON 3HEPTHH MOJIEKYL.
27. BpOyHOBCKOE JBHKEHHE.

28. IlepBoe Havaso TepMoaUHAMHUKH. DYHKIMY COCTOSAHHUS H QYHKIMHE poIlecca.
29. TepMonuHaMHUKa H3OIPOLECCOB, TEPMOINHAMUYECKHE TIAPAMETPHI
30. BHyTpeHHSs 2HEPrus HACAILHOTO rasa.

31. PaGora mpu m3omporieccax.

32. TennoeMKOCTh HACAIBHOTO Ia3a,

33. Bropoe Hayano TepMOAHHAMYKH.

34. TemtoBrle MaIIUHEI

OIIK-6.2 TIIpuMeHAET METOABI MAareMaTHYecKoro aHaIH3a H MOJEIHPOBAHNS,
TEOPETUYECKHUX M SKCIIEPUMEHTANBHBIX HCCIENOBAHMIA.

35. KIIJ] rennopoit mammHel. Teopemsr Kapro.

36. IlpuBenenHOE KOMMYECTBO TEIIOTHL. JHTponus. HepaseHcTso Knaysuyca.

37. T'paHABl IPUMEHAMOCTH MOZENH HACATBHOTO ra3a. DKCIEPUMEHTAIbHEIE H30TEPMBI
rasa (H30TepMBI DHJIPIOCA).

38. Cuuisl ¥ 5HEPrUA MEXMOJNEKYIIPHOTO B3aMMOAEHCTBH.

39. Moaens peansHoro raza Ban-nep-Baankca.

40. V3oTepMBI pealbHOTO rasa.

41. CpaBHeHuE H30TEPM PeabHOTO ra3a ¥ H30TepM rasa Ban-nep-Baansca.
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42. MertactaGHIbHBIE COCTOSHHU.
43. Vpapuenue Knaneiipona — Knaysuyca.

44. ®azoBrlc MEpeXoAL! epBoro pona. PazoBbie qUarpaMMEL
45. TloBepXHOCTHOE HATSKEHHE.
46. CmaunBanue. Kpaeroit yroi.

OIIK-6.3 Cnocoben mnpuoOperaTh HOBHIE MAaTEMAaTHYECKHE M €CTECTBEHHOHAYYHELIE

3HaHU#A, HCIIONB3Ys COBPCMCHHEIC 06pa30BaTeJ'II>HI:Ie H I/IH(I)OpMaI.IPIOHHBIC TCXHOJIOI'HH.

47, Kanunnapuste ssienus. Jlasnenue Jlamnaca.

49. Bup! B3auMOEHCTBHS B IPHPOJIE.

50. DnexTpuuecKue 3apsasl ¥ UX CBOKCTRA.

51. 3akon Kynona.

52. DnexTpHYecKoe 1oJe B BakyyMe. HanpsokeHHOCTD 3JIEKTPHYIESCKOTO OIS,
53. I[IpuHNMNa CYNEePIIO3UIHH IEKTPHUECKUX TOJIEH.

54. IloTeHnHAN NMEKTPHIECKOTO IO,

55. anexrpudeckuii Tox. IJC.

56. 3axon OMa A1 ODTHOPOZHOTO ydYacTKa IENH M IOIHO# Ienu.

dopMupyeMas KOMIEeTEHIHA:
HK-1 CnocobeH 3KCITyaTHpOBaTh COBpPEMEHHYIO amnmapatypy H oOOpyHoBaHHME s

BBIIIOJIHCHHUS HAYYHO-HUCCIICIOBATCIILCKHUX ITIOJICBBIX H JIa60paT0pHBIX OHOJIOTHYECKHUX pa60T:

IIK-1.1 ITpuMenseT B cBoek AeATEIBHOCTH aHANUTHYECKOE JabopaTopHoe 000pyI0BaHHE;

CpeacTna BBIYHCIIUTEIBHON TEXHUKH, KOMMYHHUKAIUN U CBA3H.

HAEERN NOwe s -

HwEe s ROERR

Bribepute onpeneneHue 3ByKa.

310 MexaHu4yeckue xonebanus ¢ yacroroit ot 201 mo 20000 I'm.

OT0 3MeKTpoMarHuTHele koneGanus ¢ yactotoi ot 20I'x go 200001 1.
OTo Mexauudeckue koaebanud ¢ yactortoif ot 20xI 1y o 20000k 1.

3OT0 31eKTpOMaruHuTHEIE Konebanus ¢ yactoroi ot 20k go 20000 11.
9T0 MexaHH4YecKkne Konedbanud ¢ yactoroil Bemie 200000 .

Bribepute onpenencHue ynbTpa3Byka.

OTo Mexanndeckue kojedanud ¢ yacTotoll Menpmre 201,

JT0 BNEKTPOMArHUTHBIE Kojiebanus ¢ yactoToit ot 20I' o 200001 1.
OTo MexaHudeckue konedanus ¢ yactoToil ot 20kl go 20000k 11.

OT0 3neKTpoMarHuTHEIE Konebanus ¢ yacrotoit ot 20k 1o 20000k 1.
DTo MexaHU4ecKue kojebanud ¢ yactotoit Bemme 200001 .

Kakoii 3aBHCHMOCTBIO CBA3aHBI MEXIY COO0M I'POMKOCTE ¥ HHTEHCHBHOCTD 3ByKa?
Jlorapudmugeckoit

[Ipamo nponopnHOHANEHON

OKCIOHEHINABHOM

OObpaTHO NPONOPLHOHATBEHOM

IokazaTenpHOIA.

Or xaxux ¢uzHUecKuX napaMeTpoB 3aBUCHUT [IOPOT CIBIIIHUMOCTH?
OT 4acTOTHI 1 HHTEHCHBHOCTH 3BYKOBBIX CHTHAJIOB.

Tonpko OT HHTEHCHBHOCTH 3BYKOBBIX CUTHAJIOB.

OT aMIUTUTYIBI 3BYKOBEIX CHTHAJIOB.

OT aKyCTHYECKOTO CIIEKTPA.
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. TonpKo OT YaCTOTHI 3BYKOBBIX CHIHAJIOB.

5. Kakoe u3nyueHne Ha3BIBAaIOT PEHTTEHOBCKUM H3ITyYeHHEM?

A. PeHTreHOBCKHMM H3JIy4eHHEM Ha3BIBAIOT JJICKTPOMATHHTHBIE BOJHEL C JIHHOM BONHEL OT
80 o 103 mxmM.

B.  PeHTreHOBCKHM H3Iy4YeHHEM Ha3BIBAIOT IIOTOK 3JIEKTPOHOB, OONAJAIOMMX OONBIION
JHEprueii;

B.  PeHTTeHOBCKHM H3JTy4eHHEM Ha3bIBAIOT 3JEKTPOMATHHTHBIE BOJHEL C JIMHON BOJHBL OT
80 o 105uMm.

PeHTreHOBCKMM M3ITy4eHHEM Ha3bIBAIOT BOJIHEI C JUIMHOM BOJHEL oT 80 mo 10™Mm.
PenTrenoBckuM u3TydeHHeM Ha3hIBAIOT TOTOK EKTPOHOB ¢ 3Heprueii ot 80 no 10°M»B.

=

HK — ciekTpockonus. ..

OCHOBaHa Ha norjomeHuy MoyiekynaMu MK — uznyuenns;
[IpEAIIoNaraeT HCCIIEIOBaHU MOJICKYIAPHBIX KoneOaHui;
nmos3soJger uccaenosats 02, N2, H2;

HCIIOJL3YET NIEKTPOMArHUTHBIC H3TY4eHUS BUANMOIO JHAIIA30HA.

s

Pedpaxromerpus ocHoBaHa. ..

Ha H3MEPEHHHU yTJIa BpaIlleHHs [OIAPU30BAHHOTO CBETA;
Ha OIIpe/IENIEHHH ITOKa3aTes IpeIOMIICHNUS;

Ha U3MEPEHUH OTKJIOHEHHS YAaCTHI[ B MArHHTHOM II0JIE;

Ha B3aUMOJICHCTBHH SAEP aTOMOB C MATHUTHAIM IIOJIEM.

o

8. Metog SIMP...

A. HCIIONB3YIOT JUIsl AHAJIN3a BEIIECTB, ATOMBI KOTOPEIX HMEIOT A/Ipa C HEYETHHIM
KOJIHYECTBOM IIPOTOHOB;

b. OCHOBAH Ha B3aUMOACHCTBYUM sJIEp aTOMOB C IIOCTOSHHBEIM MArHUTHEIM TIOJIEM;

B. TI03BOJIACT H3MEPSATh ONTHYECKYIO aKTHBHOCTD BEIIECTB;

I. OCHOBAH HA aHaJIM3€ CIEKTPOB JIIOMHHECIICHITNH BeIeCTR B mpouecce SIMP,

9. OINP — cnekTpockomus. ..

A. MIO3BOJIAET ONPEACIATH CTPYKTYPhI MOJIEKY] H KOHIICHTPAIHH BEIECTB, KMEIOIIHX
HeCTIapeHHBIE 3JIEKTPOHEL;

b. OCHOBaHa Ha B3aMMOJIECTBHH BHEIIHMX HIEKTPOHOB C IICPEMEHHBIM MATHUTHBIM II0JIEM;
B. HCIONB3YeT MarHUTHBIM PE30HAHC aTOMOB, IOMEIEHHEIX B IOTOK PEHTIEHOBCKHX JIyUeit;
I. OCHOBAHA Ha SBIICHUHU Pe30HAHCa A/l aTOMOB.

10. JromMmuHecueHu. ..

A. pasHOBUAHOCTE (ochopeceHIHY;

B. HCIIONIBE3YETCS JUISl aHAJIU3a BEIIECTB, CIIOCOOHBIX CBETUTRCA MOA AciicTBrueM YO —
Iy4ei;

B. HCIIONB3YETCs UL ONpeeneHs HHTEHCUBHOCTH NOTJIOIIEHUS U3 TydeHus
aHAJIM3UPYEMBIM BEIIECTBOM;

I. SIBJIEHHE, NTO3BOJITIONIEE ONPENENATs KOHIEHTPAIHIO BEIIECTB, IOMEIIEHHHIX B

BBICOKOHACTOTHOC MAaroHluTHOC IIOJIC.

11.  Hauvem ocHOBaHBI pOTOMETPUUECKUE METOIBI aHATH3A?

A. + Ha U30MpaTeIbHOM MOTTOIIEHNHN CBETa paCTBOPaMHU aHAIH3NPYEMEIX COeTUHEHHI,
B. — Ha OTPaXXCHHH CBETA paCTBOPAMH aHAIM3UPYEMBIX COCAHHEHMIA,

B. ~ Ha CBCUCHMH, BEI3BAHHBIM IIEPEXOA0M 3IEKTPOHA B BO30YKAEHHOE COCTOSHHE,

I. — Ha U3JIyYEHHH aTOMOB, COJEpXKallUXCs B aHATTM3UPYEeMOM 00pasile.
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12.  Yem oriMyaeTcs ceKTpodOTOMETPHUECKHI METO aHAM3A OT
(GoToKOIOpUMETPHIECKOTO MeTOAA?

A. — CIIeKTPOGOTOMETPHYECKH aHAIH3 HA MOTVIOMIEHHAN TTOJIHXPOMATIICKOTO CBETA,

b. + CIIEKTPOPOTOMETPUYECKH# aHAIH3 OCHOBaH Ha NOTTIOMIEHHH MOHOXPOMATHIECKOTO
CBeTa,

B. — HHYEM,

T. ~ B CIIEKTPOOTOMETPUIECKOM aHATU3E 06XO0AATCs 53 HCHONE30BaHMS CBETOQHIBTPA

HIIH MOHOXPOMATODpA.

13, Uro Taxoe CHEKTPEI MOrNOMEHUS?

A. + 9T0 rpaguyeckoe n306paxkeHne MOrIOIIAeMOR CBETOBOM SHEPIHH 110 JIHHAM BOJH,
b. — 9T0 rpapuyeckoe u306paxkeHHE PaCIIPe/EICHHs H3TydaeMoil CBETOBO SHEPIHH IO
IOUHAM BOJIH,

B. — 9TO rpaduyecKkoe U306pakeHHE pacipe/ie/IeH s KOHIIEHTPAIHH ONpPeNeIIeMOro
BEINECTBAa 110 AJTHHAM BOJIH,

I — 310 rpaduyecKoe H300paxkeHHE PaCIpeeIeHHS TOMIMHEI CBETONOTIOMAIOLIEro

pacTBopa o AJIMHAM BOJIH.

14. Tenom Maccoii 20 xr B TeueHue 3 yacor GbUIa MOTJIOIEHA sueprus 1 Jx. Onpenenure
MOIHOCTE IOTIOIIEHHOM JIO36I M3IYUEHHS.

A 4.6:10°% Br/xr

b. 46 -10”° Br/kr

B. 80 -102 Br/kr

r 90 107 Bt/ kr

I 102 -10°2 Br/kr

15.  Yro Ha3BIBaETCS ONTHYECKHUM IyTEM?

A. IIponsBenienne reoMeTPHYECKOTo MyTH Ha MOKa3aTelb IPETOMICHHS CPEBI.

b. PaszHocTE MeXmy reoMeTpHdYecKMM IyTeM M IIPOM3BEIEHHEM €ro Ha MOKas3aTelhb
IIPEIOMIICHHS.

B. PaccrosHue, KOTOpPOe MPOXO/INT JIyY B Cpefe.

I OTHOLIEHYE reOMETPHYECKOTO IIYTH H MOKA3aTeNs IPEIOMICHHS CPe/IbL.

Jin CyMMa reoMeTpHI€ECKOTO IIYTH H €r0 IIPOM3BEECHHS €70 HA TIOKA3aTENb IPETOMIICHHS.

16.  Kakwme U3 mepeuHcIeHHbIX HEOCTATKOB OTHOCATCS K ONTHYECKOM cHCTeMe Iiiasza?
A. JansHO30pKOCTD

b. Coepugeckas abeppaius, JanbHO30PKOCTb, GIU30pPYKOCTD.

B. AcrurmaTusM, 00yCIIOBIEHHBIH HENOCTATKOM OITHUYECKOH CHUCTEMBL, HAATBHO30PKOCTS,
ONMM30PYKOCTB.

r. bnuzopykocts, AUCTOPCHS.

. Céepuyeckas aGeppanus, 6;1M30pyKOCTh, JUCTOPCHA.

17.  Kakwue 13 nepeurcIeHHbIX IOTPEIHOCTEH OTHOCATCSA K ONITHYECKAM CHCTEMaM?

A. Bru30pykocTs, acTHrMaTH3M KOCHIX ITyHKOB, IUCTOPCHS, XpOMaTHYeCKas abepparius.

b. JaneHO30pKOCTE, aCTHTMATU3M, O0YCIOBIEHHBIH acCMMMETpHE ONTHYECKOH CHCTEMEL,
cpepuueckas abeppaius, acTUMaTH3M KOCBIX IIY4KOB, AMCTOPCHS, XpOMaTHYecKast abepparys.
B. ActurMarusM, OOyCNIOBJICHHBI aCHMMETPHEN! ONTHYECKO CHCTEMBI, cepHdecKas
abeppailusi, aCTUTMaTH3M KOCHIX ITy4KOB, JUCTOPCHUS, XpoMaTHyecKkas abeppanus.

I. Juctopeus, acTUrMaTH3M KOCKIX ITYYKOB, XpOMaTHYeckas aGeppanus.

. HucTopeus, aCTUTMATH3M KOCBIX ITy4KOB, XpOMaTHYeCKas aGeppaiius, JaTbHO30PKOCTb.
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18.  Kaxoe ysenuueHue naer Jiyna, ecliM pacCTOSHHE Hawmry4iuero 3penus 27 cm. ®oxycHoe
paccrosiHue 3 cM? '

A. JIaHHBIX HEOCTATOYHO JUIA pacyeTa
B. 81

B. 9

r. 5

JI. 2.9

19.  Onpenemure doxycHOe paccTosHME NyHBI, A0 IIECTUKPATHOE yBENWYEHHE MPH
PacCTOAHNY HAMIIYYILIErO 3peHus 42 cM.

A, 0.14 cM

b. 232 cm

B. 7 cM

I. 0.7 cm ’
. 1.4 cm

20. B yeM m3MepseTcs ONTUYECKAS CHIIA THH3EI?

A. Huontpuu

b. Herotonst

B. Joxoynu

. Kannensr

21.  C xaxoi ¢pu3nyecKoii XapaKTepUCTHKOM CBA3aHO pa3IHuMe B [BETE?

A. C JJIMHOM BOJIHEI,

b. C HHTEHCHBHOCTBIO CBETA; .
B. C NIOKa3aTeyieM NPETIOMIEHHS CPEJIBL;

I. € 4acTOTOI. +

22. Ot yero He 3aBUCHT IIOKa3areb PeOMICHHS BelecTa?

A. OT CBOMCTBa BELIEeCTBa;+

b. OT JUIMHEI BOJIHE,

B. OT YaCTOTHI;

I. OT yIia IpeJoMJICHH;

. OT CKOpPOCTH CBETA.

23. B KaKkeX egMHHIAX H3MEPAETCS SKCIOZMIMOHHAS 10327?

A. Pam, K, P.

b. 3B, bap.

B. Kn/xr, P.

I. Pan, Bap, 3s.

. Pan, JIx/kr.

24.  Buibepure onpeeneHue MOIHOCTH IOMIOMEHHON JO3EL.

A. OtHOWIeHNe NpUpaIIeHNs SKBHBATEHTHOH 10351 (dH) k uHTepBany BpemenH (dt).
b. OrHoOweHye TpHpalerns norommenHoi 10351 (dD) k urTepBany BpemenH (dt).
B. 3Jro npoussenenue n03u (dD) Ha koaddunment kavectsa (k).

I Jr0 npousseneHue mornomerHoi Ao3er (D) Ha eMHMIy IUTOmAmM 0GIydaeMoro
BEIIlECTRA.

. Orromenne suepruu (E) k Macce 06/1y4eHHOTO BEIECTBA.

25.  BriGepurte mpaBmIIBHOE ONpPENEICHHUE OTKPEITOM TEPMOIMHAMHYECKON CHCTEMBL
A. Orxperroit TIC HazsIBaeTes cucTeMa, HE HMEIOITas 000IOUKH.
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b. Otxprrroit TJIC HassiBaercst cucteMa, KOTOpas OGMEHHBAETCS C OKpy»Karomeit cpepoit
BEILECTBOM.

B. Orxpsiroit TIC HaswiBaeTcs cucteMa, KOTopas 0GMEHHBAETCS C OKpy>XalolleH ¢cpenoit
3HEpruei.
r. Ortxperroit TZIC HaswIBaeTcs cucreMa, KOTOpas 0GMEHHBAeTCS C OKpy»Karoleit cpemoit

BCIICCTBOM M SHEpPIrUeH.

26. Kakue TepMoniHaMuyueckue mapaMeTphl OMHUCHBAIOT TEPMOJIMHAMHYECKYIO CUCTEMY?
A. JaBnenne, TeMneparypa, 066eM, Macca.

b. Temneparypa, rpaueHT KOHIEHTPALNN, Macca, FPAUEHT JABICHHU.

B. Temneparypa, rpauesT KOHIICHTPANHHK, Macca, TPAMEHT AABICHUS, 0OBEM.

I Macca, rpagueHT 06B€Ma, AaBIICHHE.

. Macca, rpanueHT 06BeMa, TeMIiepaTypa, SHTPOIIHA.

27. Kakue BeTMUMHEI HA3BIBAIOTCA SKCTCHCUBHEIMH? ¢
A. 3HayeHHE KOTOPHIX 3aBUCHT OT KOJIMYECTBA BEIIECTBA U pa3Mepa CHCTEMBEI.

b. 3HaueHWe KOTOPEIX 3aBHUCHT OT BEJIMYUHEI JaBJICHHI H KOHIIEHTpAIHH.

B. 3HayeHHE KOTOPBIX HE 3aBHUCHUT OT KOJMYECTBA BEIIECTBA.

I. 3HaveHHe KOTOPEIX 3aBUCHT OT TEMIIEPATYPEL.

L. 3HaueHHe KOTOPHIX HE 3aBUCHT OT BEINUHHEI HABICHHUS ¥ KOHIICHTpaI1Hu.

28. Kakue BenMunHEI HA3EIBAIOTCS MHTEHCUBHEIMHE?

A. 3HaveHue KOTOPHIX 3aBHCUT OT TEMIIEPATYPHI U pa3Mepa CHCTEMBEL.

b. 3HaveHue KOTOPLIX HE 3aBHCHT OT KOJIMYECTBA BEIIECTBA H pasMepa CHCTEMEL

B. 3HaueHHE KOTOPHIX 3aBUCHT OT pasMepa CHCTEMEL

I. 3HauyeHHe KOTOPHIX 3aBHCHT OT KOJIHYECTRA BEIEeCTBa.

J1. 3HaueHUE KOTOPHIX HE 3aBHCHUT OT KOJIMYIeCTBa TEMIIEPATYPHI H pa3Mepa CHCTEMEL.
29.  Yro nasbiBaeTCs OOPAaTHMEIM TEPMOJUHAMUYECKMM MPOLECCOM?

A. [Ipouece, mpu KOTOPOM CHCTEMa MOXKET BEPHYTECS B HCXOJHOE COCTOSIHHE.

b. I[Ipomiecc, Opu KOTOPOM I BO3BpaTa CHCTEMBI B MCXOJHOE COCTOSHHE TpebyroTes
3aTpaThl SHCPTHH.

B. IIponece, Mpu KOTOPOM AJist BO3BpPATa CHCTEMBI B MCXOAHOE COCTOSHHE HE HPOUCXOAUT
3aTpar SHEePruu.

I. [Ipouecc, npu KOTOPOM CHCTEMa BCETAA BO3BPAINASTCSA B HCXOIHOE COCTOSHUE.

30.  Kakoit ¢pusndeckumit cMbic ko3hduuuenta muddy3un?

A. Kospduument nuddysun - ¢usmyeckas BenWUMHA, YHCIEHHO PaBHAA KONHHECTBY
BeIleCTBa, 1U(byHIHPYIOIIEro B €IHHKI BpeMEHY Yepe3 MeMOpaHy eVMHHIHON TOJIIUHEL

b. Kosdduument mupdysun - ¢msmueckas BenMUMHA DPaBHAs W3MEHEHHIO Pa3sHOCTH
KOHIIEHTPAIlMM BEINECTBA B €IUHUILY BPEMEHH.

B. Kospduument muddysun - Qusmueckad BenMuuHa UHCICHHO paBHas KOJIHYECTRY
BeIeCTBa, AUPGYHIUPYIONIET0 B ¢MHMIY BPEMEHH Yepe3 eAMHHILY ILIOMATH HpPY TPaHeHTe
KOHIICHTPAIK PaBHOM €AMHHIIE.

I Kosppuuuent nuddysun GespasmepHas Benuurna, KOTOpast yIHTHIBAET CBOMCTBA caMoi
MeM6paHbl # 1} OYHIUPYIOIIETO BEIECTRA.
. Koappuument mmpdysuun - ¢usmdeckas BeluduHA DPaBHas W3IMEHEHHIO Pa3HOCTH

KOHIICHTpAaLIMH BEIIECTBA B CAMHHIY BpEMEHH Yepe3 CAUHHITY IUIOINAIH.

31.  Buibepure mapameTpsl, KOTOpEIe BXoAAT hopmyiny Ilyaseiins.
A. I'pamuent cxopocTH, AuHA cocyna, Koo GUIHEHT BI3KOCTH.
b. Panmuyc cocyna, mHa cocyna, pa3sHOCTS AaBleHHMi, KO3 GHIEEHT BI3KOCTH.
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B. Panuyc cocyna, nnuua cocyna, miomans B3auMOIEHCTBYIOMUX CJIOEB, KO3(QOHIHEHT
BS3KOCTH.

I. HnuHa cocyna, miaomans B3aHMOASHCTBYIOIIUX CIIOEB, KO3 PHUIMEHT BA3KOCTH.
. PasHocTh JaBieHui, NNIOTHOCTS KPOBH, JUTUHA COCYa, KOI(PPHIMEHT BA3KOCTH.

32. BeiGepuTe nmapaMeTpsl, OT KOTOPBIX 3aBUCHT XapaKTep TEUEHHs XKUAKOCTH 110 COCYIaM.

A. IInOTHOCTE JKMIKOCTH, JHHAMHYECKAs BSI3KOCTB, CKOPOCTh T€YEHHs XKHAKOCTH, pPagHyc
cocyna.

B. [110THOCTE XHUAKOCTH, JIIHHA COCY/A, CKOPOCTh TEUEHUS KUIKOCTH, PAAHYC COCY/a.

B. [panuent napneHus, AIHHA COCYNa, CKOPOCTH TEUEHHUS XKUAKOCTH, PAIHYC COCYHA.

I. unpasmiyeckoe CONpOTHBICHHE, JUIHHA COCYAA, CKOPOCTh TEUEHHS JKHUAKOCTH, PaiHyC
cocya.

I IIMOTHOCTE XUAKOCTH, JUIMHA COCY/a, PA3HOCTE JaBJICHHIM, PAlUyC COCYaa.

33.  Yro ompenensercs unciaoM PeitHONbBACA IPH IBIKEHUM BI3KOM XUIKOCTH IO Tpybe?
A. CKOpOCTE TEYEHMS KHUAKOCTH.

b. XapakTep TeUeHUs KUAKOCTH.

B. Benmnumaa oTHOIIEHYS KHHEMATHYECKOM BA3KOCTH K JUHAMHYECKOM.

. I'mppaBmuaeckoe COPOTHBIIEHUE TPYOHI.

. O6BeM IpoTeKaroeH XKHUIKOCTH.

34. ITouemMy KpOBB ABNSIETCS HEHBFOTOHOBCKOM KUAKOCTHIO?

A. 310 00yCIIOBIEHO HATMYKEM B Helt GOPMEHHBIX 3JIEMEHTOB.

b. D10 00ycnoBiICHO TEM, YTO I KPOBH 4HCIO PelfHONBACAZ MPUHUMAET KPUTHYECKOE
3HAYECHHE.

B. 3Jro 06ycnoBneHo 6onbmMUM KO3 PHIUEHTOM BI3KOCTH KPOBH.

I. 310 00yCNOBIEHO MaJIEHBKUM KO3 (PHIIHEHTOM BA3KOCTH KPOBH.

Ilepedens BONpPOCOB K IK3AMEHY

®opMupyeMble KOMIIETCHIIUHN:

OIIK-2 CrnocobeH NpHMEHATHh NPHHIMIBI CTPYKTYpPHO-QYHKIMOHANLHON OpraHU3alli,
HCIONB30BaTh (QU3MONOTHYECKHE, ITUTONIOTHYECKHE, OHOXHUMUYECKHE, OHOMH3NIECKHE METOIBI
aHanM3a JUIs ONEHKM U KOPPEKUHH COCTOSHHUS KHMBBIX OOBEKTOB U MOHHUTODHHIA CpeIbl MX
oburanus:

OIIK-2.1. TlpumeHseT NPHHUUNBI CTPYKTYPHO-GOYHKIHOHAILHOW OpraHu3ald JUis
U3y4YEeHHS OHOJIOrMYECKHX OOBEKTOB M OLIEHKH COCTOSIHUS JKHUBBIX CACTEM.

Kunemarika MaTepHalibHOM TOUKH. YpaBHEHHE IBHXKCHHS.

JlunaMuKa MaTepHaabHOM ToukH. 3akoHsl HeloToHa.

JMHaMuKa TOCTYNAaTeIFHOTO U BPAIATENbHOrO JBMKEHUS TREPHOTO TeNa.

3aKOHBI COXpaHEeHUsI B MEXaHUKE.

OcobeHHOCTH CTPOESHHUS TBEPIBIX TEN, HX MEXaHUYeCKHe cBoiicTBa. 3akoH ['yka.
HonsTHe HpeanbHOH HECKUMAeMOH >XHAKOCTH. YpaBHEHHE HEPasphIBHOCTH CTPYH U
ypaBHeHue bepHynu.

kv =

7. Cwmauuanue. Kpaepoii yron. Vickpupnenne cBoOOHOM IOBEPXHOCTH KHUIKOCTH NIPH
CMa4KBaHUH.

8. Ionsartue Bsa3Ko# xuaxkocTu. ['uapoaunamuka BI3Ko# xuakocT. 3akoH HetoTona.

9. KoaddumueHT BAI3KOCTH, METOMIBI €TO OTIPEIEICHMUS.

10.  3axon I'arena-Ilyaseiins, ero npuiosxeHu.
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OIIK-2.2. Vicnone3yeT GQH3HONOrHYECKHIE, TUTOJIOrHIECKHE, OHOXMMHUUYECKHE,

O6uodusnUecKue METONBI AHATTH3A JUTS MOHHTOPHMHI A U KOPPEKIHH Cpeibl 00UTaHM XKUBBIX
00BEeKTOB.

11.  3Byk kax Qu3mdecKoe sABICHHE, XAPAKTEPHCTHKA 3BYKA.

12.  TlonsTue mmeansHOro rasa. ['a30BbIe 3aKOHBI ypaBHEHHE MenneneeBa-Knaneiipona.
13. OcHoOBHOE ypaBHEHHE MONEKYJIAPHO-KAHETHYECKOH TEOPHH.

14, TepMonmmamuueckue mapaMeTps! u nponecchl. [lepssiif 3akon TEPMOJUHAMHKH.
15.  Bropoit 3ak0H TepMOIUHAMUKH, OPMYTHPOBKA M 3aIIAC.

16.  uxmmgeckue npoueccr. {uxn Kapro.

17.  TloHsaTHe 006 SHTPOIHNH B TEPMOANHAMMYIECKOM BEPOSTHOCTH.

18.  PeanpHEble ra3sl: ypaBHEHHE COCTOSHUSL.

19.  JononuurensHoe faBlIeHHE MO HCKPUBIEHHOH CBOGOHOMN IIOBEPXHOCTHIO KHIKOCTH.
®opmyna Jlamaca.

20.  Ilposogumocts MeTamIoB. 3akoH OMma.

OIIK-6. CiocoGeH HCIONb30BaTh B IPO(GeCCHOHANBHOM JEATEILHOCTH OCHOBHEIE 3aKOHbI
(u3uKM, XMMEH, HayK 0 3eMiIe # GHONOrHH, IPUMEHSTH METO/{BI MATEMATHYECKOTO aHAIN3A U
MOJENMUPOBaHMNS, TEOPETHIECKUX M IKCTIEPUMEHTAIBHBIX MCCIEAOBAHHUM, TPUOOPETATH HOBBIE
MaTeMaTHYECKHE U eCTCCTBEHHOHAYYHBIC 3HaHHU, HCTIONB3Y COBPEMEHHbIE 06Pa30BaTENbHEIE H
HH(OPMAIMOHHEIE TEXHOJIOTHH:

OIIK-6.1. Mcnone3yer B npodeccHOHANBHOM AEATENLHOCTH OCHOBHBIE 3aKOHHI (DH3HKH,
XHMHH, HayK 0 3eMJie U OMOJIOTHH.

21.  IIpuMeHEeHHeE SIEKTPHIECKOTO TOKA B IeYeOHBIX IEIIX.

22.  MarnuTtHoe none. XapaKTepPHCTHKA MATHUTHOTO MOJS.

23.  3axkon Ammepa. Bektop MarHuTHOM MHAYKIMY. EXHHUNE H3MepeHus. MarHuTHOE mole
B BEILECTBE U B BaKyyMe.

24.  BnusHue NOCTOAHHOTO MArHUTHOTO IIOJISL HA XHBEIE OPTAHH3MEL

25.  Cuna Jlopenna.

26.  SlemeHwe JneKTpoMarHWTHOM HHAYKUEH. OCHOBHOH 3aKOH  3IEKTPOMArHHTHOM
nuykuud. IIpasuno Jleana. Onpenenenue eAuHNUL H3MEPEHHS MATHUTHOTO MOTOKA. '

27.  Uro TaKkoe 3NeKTpOMAarHHTHAsA BoNHA? VpaBHEHHE ILTOCKOH 3IEKTPOMATHUTHON BOJHBL
Kak mnpoucxonar xoneGanms BektopoB E m B B anextpomarmmTHO#f Bonze? Kakoso
COOTHOLIECHHE MEXIY HUMH? CKOPOCTh 3JIEKTPOMATHHTHOM BOJIHEI B BEIIECTBE.

28.  Mucnepcus ceera. HopMansHas u aHOMabHAs JUCTEpCHS.

29.  Tlornomerne 3NMEKTPOMArHHTHOrO H3NYYCHHUS BEIIECTBOM. 3akoH Byrepa-JlamGepra
Bapa.

30.  ABnenue unreppepeHnun. YCIOBUS BOSHUKHOBEHUA MHTEP(EPEHITHOHHON KAPTHHBL

31.  udpaxuus ceeToBrx BoiH. Ipunuun Iolirenca-®penens. Yro Takoe ayu? Uro takoe
BOJIHOBO# PpoHT?

32.  JludpaxumoHHas pemieTka, €e YCTPOMCTBO M IapaMmeTpbl. MeXaHHW3M BO3HMKHOBEHMS
TJIABHEIX M IOOOYHBIX MAKCHMYMOB U MUHUMYMOB. :

33.  Temmosoe wusnyvenne. XapaKTEepHCTHKH JUIS €r0 OIHCAHHA. 3aKOHB TEIIOBOTO
H3JIyYCHHUS.

OIIK-6.2. TlpuMeHseT METOEI MATEMATHYECKOTO aHAIM3a H MOJETMPOBAHHS,
TEOPETHYECKUX H SKCIIEPUMEHTANBHBIX HCCIIETOBAHMIA,

34.  WudpaxpacHoe m3TyueHHe, ero moriomenne. Yem oOycloBIeH €ro TepameBTHUECKHil
spdexr? Uro Takoe TepMorpadus?
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35.  VneTpaduoneroBoe u3mydeHHe. Hasoemte 30HE! yIBTPadHOIETOBOTO U3JIydeHHI B
3aBHCHMOCTH OT UX GHOJIOTHYECKOTO ACHCTBHSI.

36.  Uro raxoe doroadbext? 3akons1 porosddexta Cronerosa. Vpapuenune hoTosddexra,
[IONIy4eHHOe DHHITeHOM

OIIK-6.3. Cnoco6en npuoGpeTaTh HOBBIC MATEMATHYECKHE H €CTECTBEHHOHAYHBIE
3HaHUA, UCIOJIb3YS COBpeMEHHbIE 00pa3oBaTeNbHBIE H HHPOPMALIHOHHEIE TEXHOJIOTHH,

37.  PenrreHosckoe wusmydenme (ompenenenue). Cnoco6 IONyueHHS PEHTIEHOBCKOIO
H3JTydeHU.

38.  KeanroBsle mocrynars! Bopa.
39.  Slmepuas Mopens cTpoenus aroma. CocTas spa aToMa.
40.  PanmoakTMBHOCTB. BuIIEI paZiiOaKTHBHEIX M3ITydeHuil. 3aKOH PaMOaKTUBHOTO paclaa.

®opMupyeMblie KOMIIETEHI[UHN:
IIK-1 CnocoGeH 3KCILTyaTHpoBaTh COBPEMEHHYIO allllapaTypy U 060pyaoBaHHE I
BBIIOJIHEHM S HAYYHO-HCCIIEAOBATENLCKUX HONEBBIX U J1ab0paTOPHBIX GHOIOrMYECKHX paboT:

ITIK-1.1 IlpumMensieT B cBOEi NEATENBHOCTH aHATUTHYECKOE J1aGOpaTOPHOE 060PYIOBAHHE;
CPEACTBA BHIYMCIIUTENBHON TEXHHUKH, KOMMYHHKAIUH U CBA3H.

B uem 3axmiodaercs nepBHIi 3aKOH NOTTOMEHNS (3ak0oH Byrepa-JlamGepra)? :
CéopmynupoBars 3akoH HornoumeHus (3akoH bepa).

3anucats u 00BACHATE 0600IEHHELH 3akoH Byrepa-JlamGepra-bepa.

OT dYero 3aBHCHT M Kakod (H3MYECKUH CMBICT MMEET HATYPAIBHBEIA IIOKA3aTENb
HOTJIOIIEHHS 0.7

Ot KaKkuX BEJMYHH 33aBUCHUT MOHOXPOMATHYECKHX II0KA3aTEINb OCIa0neHu?
Yo Ha3kIBaETCH, ONTHYESCKOM IIOTHOCTHIO PacTBOpa?

Kak BEIGpaTh cBeTOGMIBTP ANA MPOBEACHUS HEOOXOIMMOTO aHATH3a?

Kax BeIOpath pasMep KIOBETH JJIsl IPOBEAEHHS HEOOXO0IAMOT0 aHam3a?

. Kax onpenenuts KoHIeHTpanyy BelecTBa B pacTBOpe?

10. Yro nexHMT B OCHOBE peypakTOMETPHIECKOTO METOIA

11. Yro onpexmensror Ha pedpakToMeTpe

12. Ilongpusanms ceeTa

13. IlpuMeHeHuE ONAPU3ATOPOR B TEXHUKE

14. OcobGeHHOCTh KPHCTAIUIOB TYPMAIIMHA IS NOJIAPH3AIAY CBETA

15. 3axoH oTpaxkeHHs cBeTa

16. Maremarnueckas ¢popMyiia 3aKOHA TIPEIOMIICHHS

17. Yro Ha3skIBacTCA OTHOCHTENHHBIM/A0COIIOTHEIM ITOKA3aTENEM HIPEIOMIICHUA?
18. Kakas xapakTepHCTHKa CBETOBOif BOJHBI HE M3MEHHTCS MM MEPEXOJE H3 ONHOM Cpeinl B
ApPYryIo

19. SIBieHME MOTHOTO BHYTPEHHETO OTPAXKEHHS

20. IlpemenbHEIH yroi MOJHOTO BHYTPEHHETO OTPAXKEHHU

21. W3 vero cocTOMT ONTHYECKAs cHCTeMa pedpakToMeTpa

22. Ilpunnun peiictBus pedpakTomerpa

23. Yro Takoe BOJIOKOHHAS ONTHKA?

24. Jlucnepcwus cBeTa

25. Biuanye AUCIEPCHH CBETa Ha BEIUYMHY NPEJEIbHOTO YIa MPElIOMIECHHAS

26. Ilpunmun peitcreus pedpakroMerpa AGGe

27. OOBSCHUTH 3aBHCUMOCTH BEJTMYUHBI NPEAEIHHOTO YIIIa OT JNHMHEI BOJHBL

28. Kak ¢opmupyercs wu3obpakeHHe B (OKAIBHON IUIOCKOCTH 3PHTENBHON TPYOH IIpH
OCBEIIECHUH OENLIM CBETOM?

b e

0 %0 N o
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29. Ilouemy B pedpakTOMETpE HENB3sl BECTH H3MEpEHUS IpefensHoro yriia 6e3 3puUTenpHOM
Tpy6r1? KakoBa ee posin?

30. OnTtuyeckas gnuHa yTH

31. O6parHas cBaA3b, KaK OHA OCYIIECTBISIETCA B jia3epax. PoNb ONTHYECKOTo pesoHaTopa B
Ja3epax.

32. Vcnone3oBanue B TeNMii-HEOHOBOM Ja3sepe CMECH [BYX ra3oB - Teidd M HeoHa. Pois
Ka)KJIOT0 U3 HUX.

33. IlepeuncnuTe YeTHIpE Kiacca JIa3epHO ONACHOCTH.

34. Kaxue conyrcTByiomue $pakToph! Ta3EpPHOro H3IyUCHHs BBl 3HAETE?

35. ludpaxumoHHas pemeTka, ee YCTpOHCTBO H napaMeTpel. MexaHu3M BO3HHKHOBEHHS
[JIaBHEIX ¥ MMOGOYHBIX MAKCHMYMOB ¥ MUHMMYMOB,

36. Temnopoe u3imydenue. XapakTepUCTHKH JUIS €T0 OIHCAHKS. 3aKOHEI TEILIOBOTO U3NyYeHHA.
37. VnppakpacHoe u3nyueHne, ero mormomenue. UeM oGYCHOBIEH ero TepaneBTHYECKi
atdext? Uro Takoe Tepmorpadua?

38. VaerpaduoneroBoe wusnyuenme. HazoBuTe 30HBI yAETpapHONETOBOTO HU3NYYCHHS B
3aBUCHMOCTH OT HX OMOJIOTHYECKOro AeHCTBHS.

39. Yro moHMUMAIOT MO JAUCIEpCHeii cBeTa?

1IK-1.2. IlpoBoauT naGopaTopHEIe HCCIENOBAHHS, 3aMEpHI, aHAJU3El OTOOPaHHBIX MPHPOIHBIX
ofpasnoB; paboTatn Ha aHAINTHYECKOM NaGoOpaTOpPHOM 000pyZOBaHHY; HCIONBL3YeT
aBTOMATH3MPOBAHHBIC CHCTEMEI KOHTPOJIA SKOJIOTHYECKOTO COCTOSHUSA TEPPUTOPHIL.

40. Yro Taxoe COEKTp H3NydeHHS:?

41. Kakoif crieKTp Ha3pIBaeTCS HEMPEPHIBHBIM HIIH CILIOIHBIM?
42. Wsnydyenve Kakux TeN QaeT OJOCATHIE CIIEKTPhE

43. Kakwe Tena Npy M3Iy4eHUN JAIOT MHEHYATEI CIIEKTD, 9TO OH U3 ce6s IpPeCTaBIISET?

44. W3 kaKkuX COCTABHBIX 9acTel COCTOMT CIEKTPOCKOII H KAKOBO MX HA3HAYEHHE? '

45. Yro Takoe CHEKTp MOIIOMEHU?

46. Kak nporpagynpoBarth CIIEKTPOCKOI?

47. 3akOHOMEPHOCTH B aTOMHBIX cekTpax. ®opmyna Bansmepa

48. Uro Takoe ¢orospdexr? 3axonnl dorosddexra CroneroBa. YpaBHeHHe borosddexra,
[OJIyYeHHOE DHHINTEHHOM

49. Penrrenosckoe mmyuenne (ompenenenme). Cmocof — moONMyYeHHs PEHTICHOBCKOTO
H3JTy4YeHHUS.

50. PamuoaxTuBHOCTH. BHIEI pamuoakTHBHEIX H3NTydeHui.

51. Jo3umeTtpus

52. 3aKoH paJMoOaKTHBHOIO pacmaja.

53. Omsrs Pesepbopma no paccesauo 9 - vactuir.

54. Toctynater bopa

55. CHexTpsl HCIyCKaHHS, MX BUIEL

56. EQvHAMIBI aKTHBHOCTH PaiOHYKIIMIOB

57. Crpoenue aroma

58. Mcnonp3oBaHME pa3IMYHBIX BHIOB M3NY4YCHWH B MEIHIMHE, TEXHHKE M CEIBCKOM
XO034HCTBE.

59. OcHOBBI MUKPOZO3HMETPHH HOHH3UPYIOIIUX H3Ty4YeHME.

60. Ctpoenue aroMHOrO sapa
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METOIUYECKHE MATEPHAJIBL, OIIPEXEJISTIOIIVE ITPOIIEYPBI
OIEHMBAHWS 3HAHUI, YMEHUIA 1 HABBIKOB
H OIIBITA NEATEJABHOCTH, XAPAKTEPHU3YIOIMX DTAIbI
®OPMUPOBAHUSA KOMITETEHIUIA

KDI/ITCDI/IH OLICHHMBaHU4 3HAHHI 00VUalommXxcs TIIPHA TIPOBEJACHUH KOJIJIOKBHYMA:

o OTMeTka «OTAHMYHO» - OGYYAIOMMICS HETKO BBIPAXKAET CBOIO TOYKY 3pECHHSA II0
paccMaTpUBaEMBIM BONPOCaM, IPUBOAA COOTBETCTBYIOIIME TIPUMEDEL.

o OTMeTKa «X0pOmI0» - 06YHAIOMMIACS JOIYCKAET OTAENbHBIE [IOTPELIHOCTH B OTBETE

° OTMeTKa «YAOBJIETBOPUTENBHOY - 00ydaOmHiics o6Hapy>XHBaeT HpoGesl B 3HAHMAX
OCHOBHOTO y4e6HOro M HOPMaTHBHOTO MaTepHana.

o OTmeTka «HEYROBIETBOPHTEILHO» - O6yYalomuiics OGHAPYKUBAET CyIIECTBEHHEIE

IpoGeNsl B 3HAHMAX OCHOBHBIX MONOXKCHMH [UCUMIUIMHEL, HCyMEHHE C [OMOIIBIO
Npeno/aBaTeNs MOTyUTh IPABUIILHOE PEIIeHHEe KOHKPETHOM NpakTHYECKOi 3a1adn.
Kputepuu orennBanus 3Hanuil 06yyaronmxcs Mpy IpoBeIeHHH TECTHDOBAHUS:
Pesynbrar TecTHpOBaHMS OLEHHBaeTcs IO IIPOIEHTHON IIKAJE OLEHKH. Kaxnomy
o0yyaromeMycs IpeJIaraeTcst KOMINEKT TECTOBBIX 3a/laHHii B3 25 BOIPOCOB:

. OTMeTKka «OTIMYHO» — 25-22 MPaBUILHBIX OTBETOB.
. Otmerka «xopomo» — 21-18 npaBHILHBIX OTBETOB.
. OTMeTKa «yI0BICTBOPUTENLHO» — 17-13 NPaBUIBLHEIX OTBETOB.
. OTMeTKa «HEYTOBIETBOPHTEIBLHO» — MeHEe 13 IIPaBHIBHBIX OTBETOB
KpuTepuu 3Hanu# npu npoBeIeHUHA 3a4eTa:
. Ouenxa «3a4TeHo» JOKHA COOTBETCTBOBATH NMapaMeTpaM JIOGON W3 MONOKHTENEHEIX
OLICHOK (KOTMHYHOY, «XOPOILIOY, «YHXOBIETBOPUTEILHOY),
o Onenka «He 3a4TeHO» JIOJKHA  COOTBETCTBOBATH  IApaMETpaM  OLEHKH
«HEYAOBJIETBOPUTENBLHOY.
. OTMeTKa «OTIAMYHO» — BEIIONHEHHI BCe BHIBI y4eOHOM paGOTHI, NIPEeAYCMOTPECHHEIE

y4eOHpM IiaHoM. OByuvarommuiicss IeMOHCTPUPYET COOTBETCTBHE 3HaHHil, YMEHHIi, HABBIKOB
NPUBENCHHLIM B TaONMLAX [OKA3aTENsAM, ONEPHPYET NPHOGPETEHHBIME 3HAHMAMH, YMEHHIMH,
HaBBIKaM¥, NPUMEHACT MX B CHTyallWsX TOBBINCHHOH cioxHocTd. IIpu 3TOM MoryT GHITH
AOUYIIEHB HETOYHOCTH, 3aTPYAHEHUs NPU AHAIUTHYESCKHX ONEpalHsX, IEpeHoce 3HaHMH U
YMEHHI Ha HOBBIE, HECTAHIAPTHHIE CHTYAIIHH.

o OTMeTka «xopomo» — BHIMONHEHS! BCe BUAE! y4eGHOH paGOTHL IIPEyCMOTPEHHEIC
yueOHbIM MimaHoM. OGydarommiics IEMOHCTPUDYET COOTBETCTBHE 3HAHHIi, YMEHHI], HABEIKOB
NPHBE/ICHHBIM B TabNMLaX MOKA3aTeNIAM, ONEpPHPYET NPHOOPETEHHEIMU 3HAHMAMH, YMEHHAMH,
HaBBIKAMH, NPUMEHAET WX B CTAHAAPTHBIX CHTyamusx. IIpu aToM Moryt GHITH JOMYIIEHBI
HE3HAYHTENBHBIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHMS INPH aHAIMTHYECKUX OINEpaluiX,
NEpEHOCE 3HAHUI M YMEHHH Ha HOBHIE, HECTAaHAAPTHEIE CHTYAIHH. _

J OTMeTKa «y10BIETBOPHTENLHO» — HE BBUIONHCH OAWH WM Gojee BHAOB ydeGHOI
PabOTHI, MPEAYCMOTPEHHBIX Y4eOHBIM IUlaHOM. OOydarommiics NeMOHCTPHPYET HEMONHOE
COOTBETCTBHE 3HAHWI, YMEHHMH, HaBBHIKOB IIPUBEJEHHRIM B TabNuIax IIOKa3aTelsaM,
AOTyCKAIOTCA 3HAYMTECIBHEIC OWIMOKH, NPOABISETCS YaCTHYHOE OTCYTCTBUE 3HAHMM, YMEHHIA,
HABBIKOB II0 sy MOKasaTenei, 06yqalolmiics HCIBITEIBACT 3HAYHTENBHEIE 3aTPYIHEHHS TPH
ONEPHPOBAHMH 3HAHHSAMH H YMEHUAMH IPH HX IICPEHOCE Ha HOBHIE CHTYAIHH. —

. OTMeTKa «HEYOBIETBOPHTENLHO» — HE BHIIONHEHH BHAB Y4eGHOH paGOTEHL,
IPEAYCMOTPEHHBIE YYCOHBIM IUIAHOM. JEMOHCTPUPYET HENONHOE COOTBETCTBHE 3HAHMIA,
YMEHMH, HaBBIKOB MpPHMBEJCHHEIM B TabIMIax MoKasarenel, NONMYCKAIOTCA 3HAYUTENGHBIE
OIHOKH, IPOSIBIIAETCS OTCYTCTBHE 3HAHHI, YMEHHH, HABBIKOB N0 GOMBIIEMY PSIY IIOKa3aTeNe,
00y4alOIMACS MCILITHIBACT 3HAYHTENBHBIC 3aTPYAHEHHS TpPH OIEPHPOBAHHH 3HAHUAMH H
YMEHMSMH MPH HX MEPEHOCE Ha HOBBIE CHUTYAllHH

Kpurepyun 3HaHuil Ipu NpoBe/ieHHH SK3aMeHa:
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. OTMeTKa «OTJIMYHO» — BHIIONHEHH! BCe BHABI y4eOHOM paGoThl, MpelyCMOTPEHHBIE
y4eOHbM 1maHoM. OOydarolmuiics AEMOHCTPHpPYET COOTBETCTBHE 3HAHHMA, YMEHHH, HABHIKOB
TIPUBE/ICHHBIM B TaOJIMIAX ITOKa3aTelsiM, ONepHpyeT NPHOOPETEHHBIMH 3HAHHSAMHU, YMEHHIMH,
HABBIKAaMH, TIPUMEHAET MX B44 CHTyalusxX HOBBIIEHHOHN cioxkHOCTH. Ilpum 3TOM MOryT OHITH
JOMYINEHB! HETOYHOCTH, 3aTPYyAHEHHS NpPH aHAJUTHYECKUX OIEpamnusaX, NEpeHoce 3HAHHH H
YMEHHUH Ha HOBEIE, HECTAH/AAPTHHIE CUTYAIHH. —

. OTmeTKa «X0pOII0» — BHIIONHEHE BCE BHABI yd4eOHOH paGoThl, IpenycMOTpEHHBIE
yueOHbIM TutaHoM. OOyvaromuiics AEMOHCTPHpPYET COOTBETCTBHE 3HAHUM, YMeHHl, HABEIKOB
IIPHBE/JICHHEIM B TabJMIax MokasaTelsM, ONMEpUpyeT IMPHOOPETCHHBIMH 3HAaHUAMH, YMEHHUAMH,
HaBBIKAMHM, NPUMEHSET HX B CTAHAAPTHBIX CUTyamusxX. [IpH 3ToM MOryT GBITH JOMYIIEHEI
HEe3HaYUTENbHBIE OIMHOKH, HETOYHOCTH, 3aTPyJHEHHMS IPH AaHAIUTHYECKUX OlepalusiX,
MEPEHOCE 3HAHUM U YMEHHUH Ha HOBBIE, HECTaHAPTHHIE CHTYALIHH.

° OTMeTKA «yA0BJAETBOPUTENLHO» — He BEIIONHEH OJMH MIA Gonee BHIOB ydeGHOI
paboThl, MPENYCMOTPEHHBIX Y4YeOHLIM IUIaHOM. OOydaroIuifcss AEMOHCTPHPYET HEHOIHOE
COOTBETCTBHE 3HAHHIH, YMEHHH, HaABBIKOB TIpHBEJCHHHBIM B TaONHI[@AX NOKa3aTelsM,
JOIIyCKAKOTCA 3HAYMTENbHBIE ONMIMOKH, MPOSBISETCH JAaCTHYHOE OTCYTCTBHE 3HAHHWM, YMEHHH,
HABBIKOB II0 pARY MOKasaTelneH, o0yJarolmuiics UCHBITEIBAET 3HAYUTENbHbIE 3aTPYAHEHHS IIPH
OIIEPUPOBAHUH 3HAHMAMH M YMEHUAMH IIPU UX TIEPEHOCE Ha HOBBIE CHTYALIHH. —

. OTMeTKa «HEYNOBJIETBOPHUTEIBLHO» — HE BLIIOJHEHBI BHAB Yy4eGHOU paGoTHI,
IPEAYCMOTPEHHBIE Y4YeOHBIM IUIAHOM. JEMOHCTPHpPYET HEIONHOE COOTBETCTBHE 3HAHUM,
YMEHHIH, HaBBIKOB MpPHUBEICHHBIM B TabmMmax IokasaTeneH, NONMyCKAalOTCS 3HAYMTENIBHBIE
OLIMGKH, IPOSABIAETCS OTCYTCTBHE 3HAHME, YMEHHUH, HABBIKOB 10 GONBLIEMY PALY TIOKa3aTenei,
obydaromuiicss HCHBITHIBAET 3HAYHTENbHBIC 3aTPyJHEHHS OpPH ONEPHPOBAHHH 3HAHUAMH H
YMEHHUSAMH IIPH UX IIEPEHOCE HA HOBBIE CHTYAIMH.

3
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AHHOTanus paGoveii MPorpaMMe! HCIUILIHHLI
b51.0.08 «®m3uxa»

Yposens Beicmero o6pazosanns BAKAJIABPHUAT
Hanpasxenne noarorosxu 06.03.01 Buonorns
IIpoduas Buoskosorns
®opma obyueHHs ouHAH

Iless  ocBOEHMHS AHCHANIHHEBL: DOpMHpOBAHHE TIpENICTABIICHMIA, MOHATHH, 3HaHW o
(yHDAMEHTaNBHBIX 3aKOHAX KJIACCHYECKOH U COBPEMEHHOH (M3MKH M HABHIKOB NPHMEHEHHS B
NPOECCHOHANEHON NeATENBHOCTH (pu3MYECKIX METONOB M3MepeHHit i HCC/IEAOBaHMIA.

Mecro aucnnninnnl B yueGnom miane: AucuuniHa b1.0.08 «®usuka» oTHOCHTCS K 633080
HacTH y4eGHOro mnaHa, ocBamBaeTcs B 1 um 2 cemectpe. TpeGoBanHs K pesynbTaTaM OCBOEHHA
AMCUMIUITHHEL: B PE3yJbTaTe OCBOSHHUS JUCLIATLTHHE (opmupyroTes crenyronume KoMneTeHIMH: OIIK-2,
OIIK-6, ITK-1.

A) Obmenpodeccnonanbupie KOMIeTeHInu:

OIIK-2 CnocofeH mnpuMeHsTs MPUHLMIEL - CTPYKTYPHO-(QYHKUMOHANBHOM — OpraHmsanum,
HCIONb30BATE (PH3HONOTHUECKHE, IMTONOrHYECKHE, Groxumuyeckue, GHopH3IHUCCKIe METOMEI anATH3a
A1 OUCHKH M KOPPEKLMH COCTOSHMS KHBBIX 0OBEKTOB H MOHHMTOPHHTIA CPeIbl HX OOHTAHUS:

OIIK-2.1 IlpumeHseT npHHUMMET CTPYKTYPHO-(QYHKUMOHANBHONH OpraHW3alMM s H3yYeHHs
GHOJIOTHYECKHX OGBEKTOB M OLIEHKH COCTOSHIA KHBBIX CHCTEM;

OIIK-2.2 Hcrnonesyer ¢uzronoruyeckue, UHTO/IOrHYECKHe, Guoxumueckre, Guodusmueckue
MCTOZbI aHANHM3A 111 MOHUTOPHHTE U KOPPEKLMH CPE/IbI OGHTAHMS 5KHBBIX O6LEKTOB.

OIK-6 Criocoben Hcnons308ath B NPO(ECCHOHATBHOM JEATENHHOCTH OCHOBHBIE 32KOHE] ¢bu3HKH,
XHMHH, HayK O 3emile ¥ GUONOTHH, IPUMEHATh METOIbI MATEMATHIECKOro aHa/Ik3a ¥ MOJENUPOBAHMH,
TCOPETHIECKHX M OKCHEPHMEHTANBHBIX HCCIe0BAHMiA, NpHOOPETaTh HOBBIE MaTEMATHYECKHE U
CCTECTBCHHOHAYYHBIE 3HAHWS, HCTONB3YS COBPEMEHHbIE obpasoBaTenbHble ¥ MH(MOPMALHOHHbBIC
TEXHOJIOTHH;

OIIK-6.1 Hcrone3yer B mpodeccHoHansHOM ACATEILHOCTH OCHOBHBIE 3aKOHBI (DU3MKH, XHMHH,
HayK o 3emite U Guonoruy; '

OIIK-6.2 TIpuMeHseT MeTOAbI MATEeMATHUYECKOro dHa/IN3a W MOJEITMPOBAHHUA, TEOPETHUECKHX M
OKCTICPUMEHTANILHBIX HCCIEAOBAHMIA;

OIIK-6.3 Cnocoben NpHOGPETaTh HOBBIE MATeMaTHUECKHE H €CTCCTBEHHOHAYYHBIC 3HAHHA,
HCIIONE3YA COBPEMEHHBIE 06pasoBaTeNbHble H MH(DOPMALMOHHBIE TEXHOIOIHH.

B) llpodeccnonannunie komnerenmnn:

HK-1 Cnoco6en skcnutyatupoBats COBPCMEHHYIO anmnaparypy ¥ o6opya0BaHHE I BEINOIHEHUS
Hay'1HO-HCCIIeOBATENILCKHX NOMEBEIX U J1aGOPaTOPHBIX GHOMOTHYECKIX pabort:

-1.1 Tlpumenser B CBOeil AeATENBHOCTH aHANMTUYECKOE naGoparopHoe 0GopynoBaHue,
CPCACTBA BEIMHCIIMTENBHOM TEXHUKH, KOMMYHUKALHH H CBA3H; :

[IK-1.2 TIposoaur nabopaTopHsle McClelOBaAHM, 3aMEpBl, aHaIH3Bl OTOOPAaHHBIX MPHMPOJHBIX
o6pasuos;  paGoTaeT Ha  aHANMTHYECKOM mabopaTopHOM  06OpyNOBaHHK; HCIIONB3yeT
aBTOMATH3HPOBAHHDBIE CHCTEMBI KOHTPOMS 3KOJIOTHYECKOrO COCTOSHMS TEPPUTOPHiA.

Kparkoe comepxanne mucnmmmammnr: Kusemaruxa MatepuanbHOM Toukd (MT). Jlunamuka
MaTtepuanbHoi Touku (MT). BpawatensHoe IBIDKeHMe TBeproro tena. I'mapomunamuka. KoneGanus
BOJHEL.  MonekynspHo-kHHeTHYeCcKas Teopus (MKT) wpeanmbHoro rasa. SIenenue NepeHoca.
Tepmonunamuka. Dnexrpoctatuctuka. Hposonuuku 8 CIIL. Jusnextpuxn & COIL. DNEKTPOEMKOCTE.
Hocroanneii Tok. ITocrosHHOe MarHuTHOE nore (IIMII). MaruutHoe mnone B BELIECTBE.
OnekTpoMarauTHas uHAykua (OMH). Teomerpuueckas onTuka. @otometpus. BonHoBas onruka.
Audpakuus ceera. Ionspusaums ceera. Terwioroe usyienue. oroapdexr u poronst. Teopus atoma
Bopa. DnemenTs! kBanTOBOIM Mexanmku, DH3HKa aTOMHOrO aapa. ‘

Obmas TpyroemMKocTs AMCHUILIARLL: 5 3aueTHEX eaunu, 180 yacos.
HToroBelit KOHTPOAL MO AHCHUIINHE: 3a4eT-1cemectp, sk3ameH-2 cemecTp.



