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1. OEJIM A 3AJAYA JUCLHUIIJIHHLI

OcHoOBHAs WeJb JMCIMILIEHEL - GOPMHPOBAHKE Y CTY[EHTOB NPEACTABIECHHN 0 BaKHeii-
mHX (U3AIECKUX TPOIECCaX, MPOTEKAOLMX B XUBEIX OPraHM3MAX, OCHOBHBIX MPUHIHANAX H
TEOPETUIECKUX MONOXEHHIX OHOGU3NKH, NPHOGPETEHHE CTY[EHTaMH HABEIKOB GHOGH3HUECKO-
0 IIOAXONa K SKCIEPUMEHTAILHOMY HCCIEAOBAHUIO GHONOTHYECKHX ABIEHUH M 3aKOHOMEPHO-
creil.

JUtst IOCTYDKEHHS IOCTABNIEHHOM el He0GXO0AUMO PEITHTD CICAYIOLIAE 3aAaYM:

- obueo6pasoBatenbHas 3ajjada 3aKI0YAETCs B H3Y4EHHE 3aKOHOB (DM3HKH NPHUMEHH-
TENBHO K GMOJIOrH4ecKuM 06BEKTaM;

- IPUKITaiHas 3a/lada 3aKIIF0YaeTCs B OBNIaJICHAM METONaMH JIab0PAaTOPHBIX HCCIIE[OBaHHIA;

- ClIeNMabHasd 33/1a49a COCTOMT B BHIPAOOTKE YMEHHI 1O IPHMEHEHHIO 3aKOHOB HU3HKH K
OHOJIOrHYECKUM OOBEKTAM.

2. HEPEYEHD INIAHUPYEMBIX PE3YJIBTATOB OBYUYEHWS 110 JUCITH-
IUVIMHE (MOAYJI1I0), COOTHECEHHBIX C IINIAHUPYEMBIMHU PE3YJIb-
TATAMHA OCBOEHUSA OBPA3OBATEJBHOM TPOI'PAMMBI
B pesynbrare 0cBOEHHS AUCIHILIAHEL 00YJAIOIMIACS TOTOBUTCS K CICAYIOMMM BHAAM JI6-
SITENIBHOCTH, B COOTBETCTBUM C oOpasoBarepHEM cTangapToM OI'OC BO 06.03.01 Buonornus,
npo¢uns bruoskoorus.

ObaacTh npodeccona LRI AEATEILHOCTH:

Tunei 3ana4 npodeccronanbHON eATENBHOCTH:

® HayYHO-HCCIIEOBAaTENhCKAs

® HayYHO-IIPOM3BOJCTBEHHAS U NPOEKTHAS

® OpraHU3allMOHHO-YIIpaBJIEHIeCKasd

e [lelarorudeckas

® HH(GOPMaNHOHHO-OHOJIOTHYECKAS

Kommnerenuun ofyuanomerocs, Gpopmupyemsie B pe3yJibTaTe 0CBOCHHH JUCIAILTHHBI

H3yyenne nucuunimMas! JOIDKHO CHOPMHPOBATE CIIEAYIONIHE KOMITETCHIHH:

A) odmenpodeccnonanbubie kommnerennun (OIK):
OIIK-2 CrocoGeH NpHMEHATH MPHHIMUILL  CTPYKTYPHO-(YHKIMOHAIBHOMN OpraHH3anHH,
HCIIONB30BaTh (PH3HOJIOTHYECKHUE, IIUTONOTHYECKHE, GHOXHMUYECKYE, Ouodu3nUECKHE METOIBL
aHaNmM3a ULl OLEHKH M KOPPEKIMH COCTOAHMSA JKMBBIX OOBEKTOBR M MOHMTOPHHTA CPEIbl HX
oOHTaHus;

OIIK-2.1 npumeHseT NMPUHIKIEL CTPYKTYPHO-QYHKIHOHATEHON OpraHK3auuy [ H3yde-
HUA GHONOTUYECKHX OOBEKTOR H OLEHKH COCTOSHHS KMBEIX CHCTEM.

OIIK-2.2 ucnons3yeT HU3MONOrHUeCKHe, IUTONOTHYECKHE, GHOXUMUYECKHE, onoduzuve-
CKHME€ METOXBI aHAIK3a AJII MOHUTOPHHIA U KOPPEKLUH CpeAbl OOHTaHMS )KUBBIX 00OBEKTOB.
OIIK-6 CnocoGeH HCIONB30BaTh B NPOQECCHOHANBHOM NESTENHHOCTH OCHOBHEIE 3aKOHBI
$usukm, XuMuy, Hayk 0 3eMie ¥ GHONOTHH, IPHMEHATh METONbl MATEMATHUECKOTO AHANM3a M
MO/ICTTMPOBAHHUS, TEOPETHYECKUX H IKCIEPHMEHTANBHBIX HMCCIICAOBaHMI, MPHOGPETaTh HOBHIE
MAaTEMaTHIECKHE M €CTECTBEHHOHAYYHBIE 3HAHKS, MICIIONb3Ys COBpPEMEHHEIE 06pa3oBaTeIbHEIE H
HHGOPMaMOHHBIE TEXHOIOTHH; '

OIIK-6.1 Hcnonesyer B mpodlecCHOHANBHOM JESITEIBHOCTH OCHOBHBIC 3aKOHEI (u3uKH,
XHMMEH, HayK 0 3eMiie U OMOJIoruy.

OIIK-6.2 TIpuMeHsieT METOMIEI MAaTEMAaTHYECKOrO aHAMN3a H MOJIEIMPOBAHNS, TEOpeTHYE-
CKHX M 3KCIIEPHUMEHTAIBHBIX HCCIICIOBAHMIA.

OIlIK-6.3 cnocoben nproGpeTaTh HOBLIE MATEMATHUECKUE U €CTECTBCHHOHAYYHBIC 3HAHMUS,
HCTIONB3Ys COBPEMEHHEIEC 06pa3oBaTenbHEle M HHPOPMAIHOHHBIE TEXHOJIOTHH.



3. MECTO JUCIIUILUINHBI B CTPYKTYPE OIIOII

Mucuumna 51.0.14.04 «Brodusuxa» otHOcHTCs K Monymo B1.5.14 «Buonorus kier-
Kim» 0a30BOM yacTh yueGHOro ImIaHa (eleparbHOrO TOCYZAPCTBEHHOTO 00pa3oBaTeNIbHOrO
CTaHJapTa BHICIIEro obpasoBanus 1o crenuansroctd 06.03.01 Buonorns, npodwuis Broskoso-
i1 (YPOBEHD BBICIIETO 00pa3oBaHus GakanaBpHar).

Hucnummina ocBauBaetcs B 3 cemecTpe 2 Kypca Ha 04HOM o0ydeHuu.

Mg u3yqennsa kypca «Buodusukmy» B Byse CTYAEHT JOMKEH 3HATH OCHORBEI anreOpEl, reo-
METpUH ¥ TPUTOHOMETPHH, OMOJIOTHH, 3HATE (GOPMYITHPOBKY OCHOBHEIX (PM3MYECKHX 3aKOHOB.
YMeTb IPOH3BOIMTE MATEMATHIECKNE BEIKIAIKY TIPH PENTCHHH DU3HUECKAX 33734 M GBITH KOM-
NETCHTHBIM B 00JIACTH YTEHUs ¥ IOCTPOCHHS IpadhuKOB PHUINYECKUXK TPOLECCOB. IIpemmecTBy-
TOIMMH IMCUHUIUTMHAMHE, HAa KOTOPHIX Gasupyercs «buodmsuka», ABIAIOTCA: LIKONBHBIA Kypc
(u3KKY, MaTEMaTHKK M GHOTIOrHH, BHICIIAA MATEMATHKA, BEKTOPHAS anre6pa.

«brodusuKay sBIsercs 6asoBEIM KYpCcoM H IO3BOJISET CTYIEHTaM MOJNYYHTH YIIIyGIIeH-
HBIC 3HAHUS OCHOBHEIX (pU3MUECKUX ABIEHHHA, QyHIAMEHTANFHBIX 3aKOHOB KJIACCHYECKOH M CO-
BpeMEHHOMH (pu3nkA ¥ GHOGHINKH, HABBIKK I YCTIENTHOM IpohecCHOHANBHON IeATeThHOCTH 1
IPOJOIDKEHUs IPO(DECCHOHATLHOTO 00Pa30oBAHMS B MarKCTPAType.

JUCIMIIIMEA HMEET TOYKY [EePECeUEHH ¢ TAKUMH JUCIIMIUIAHAMH KaK:

1. DU3HOIOTAS U 3TOJIOTHS KMBOTHBIX;
2. AHaTOMUS KMBOTHEIX;

3. IMaronorudeckas GU3NONOTHS,

4, I'urueHa XUBOTHBIX.

4. OFBEM JUCIUILIUHBI “BUOPNU3UKA”

4.1. OBBEM JUCHUILTAHBI “BHODH3UKA”
JAJISI OYHOHU ®OPMBI OBYUYEHUS

Bup yuebHoii pa6oTsl Bcero yacos CeM3e 1P
AyaATOpHBIE 3aHATHS (BCETO) 32 32
B ToM uncrne:

Jlexiuu, B TOM 4HCIIe HHTEPAKTHBHEIE 16 16
¢dopMEI
Ilpaxtryeckue 3anaTus (I13) 16 16
CamocTosiTeibHas paboTa (Bcero) 40 40
Buz npoMexyTo4HOl aTTecTamuu

. 3ayer 3a4er
(muddepenurposanHLIii 3aueT)
OO0mas TpynoeMKoCTh Yack! / 3a4eT-
HEIE €/TUHHUIIBI 7212 7212
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6. IEPEUEHbD YYEBHO-METOIUYECKOI'O OBECIIEYEHUS JJISI CAMOCTOS-
TEJIbHOI PABOTBI OB YYAIOINXCS O JUCIUATLIMHE

6.1. MeToauveckne yKazaHus [Isi CAMOCTOSITEILHOM pa6oThI

1. Jlemenko, B.I. Menununckas u Guonorndeckas ¢pusvka. [TpakTuxym [DnexTpoHHBLA
pecype] : yuebuoe nocobue / B.I'. JIemenko, I'.K. Wbwa, H.U. Uacaposa [u 1p.]. — ONeKTpoH.
naH. — Muack : HoBoe s3mamme, 2013. — 334 . — Pexum pgocry-
na: http://e.lanbook.com/books/element.php?pl1_id=64898 (ata o6pamenus 18.03.2026)

2. Inyraxun I'. A. Buodusuka [DnexTponnsrit pecype] : yue6noe noco6ue / Ilnyraxun
I'. A, Komaes A. I'. — Onexrpon. nan. — CII6. : Jlans, 2012. — 240 ¢. — Pexum IOCTY-
ma: http //e.Janbook.com/books/element.php?pl1_: d~4048 (mara obpamenus 18.03.2026)

6.2. JIutepaTypa Js1 caMoCTOATENbHOH PaGoThI
1. Bonexenmreitn, M.B. Brodusnka [Dnexrponnsii pecype]: yaebHoe mocobue. — OneKTpoH.
JiaH. — CIIb6.: Jlans, 2012. — 596 C. — Pexum JIOCTYy-
na: http://e.lanbook.com/books/element.php?pl1_id=3898 (nara o6pamenns 18.03.2026)
2. Jlemenko, B.I'. Mexununckas u Guonorudeckas ¢pusmka [DnexTpoHHEIH pecype]: / Jeienko
B.I"., Wnewu I' K. — Onextpon. man. — Mumnck: Hosoe 3nanue, 2014. — 527 ¢. — Pexum 110-
cryna: http://e.lanbook.com/books/element.php?pl1_id=69096 (nara o6pamenus 18.03.2026)
3. Pemuzos, A.H. Meaunumuckas u 6uonoruueckas dpusnxa [Texer]: yae6uuk / Pemuzos A H. —
4-¢ u3n., ucnp. u nepepab. — F'IOTAP-Menua — 2012, — 648 c.: .

7. IEPEYEHb OCHOBHOM 1 JONIOJIHUTEJILHOM JINTEPATYPEL HEOEXO-
JAMOH 1151 OCBOEHUS AN CIIUILINHEI
a) OCHOBHAas JINTepaTypa:
1. Pemuzos, A.H. Memununckas u 6uonorudeckas ¢pusuka [Texct): yueGmuk / Pemusos
A.H. — 4-e 3z, ucnp. u nepepa6. — 'D90TAP-Memua — 2012, — 648 c.: mn. (JJata o6parme-
Hus 18.03.2026)
2. Bonbkenmrefin, M.B. brnodusuka [Onekrponnsiii pecypc]: yuebHOe nocobue. — BJICK-
TpoH. gaH. —  CII6.:. Jlams, 2012. — 596 <c¢. — Pexum nocryma:
http://e.lanbook.com/books/element.php?pl1_id=3 898(/lata o6pamenus 18.03.2026)
3. laxxo, E.A. ®usuyeckue OCHOBEI NPHMEHEHHS Ja3€POB B MeJUIMHE [DIeKTPOHHBIA
pecypc]: yuebuoe nocobue. — Onextpon. naH. — Cu6.: HUY UTMO (Canxr-Tletep6yprexuit
HallOHANBHEIA UCCIIEI0BATENLCKHH YHUBEPCHTET HH(POPMAIIMOHHEIX TEXHONOTHI, MEXaHUKA H
ONTHKH), 2012, — 129 c. — Pexum JIOCTyIa:
http://e.lanbook.com/books/element.php?pl1_id=43814 ([lara o6pamenus 18.03.2026)
4. Ceuies, I. M. KondoxansHas MHKPOCKONHUS M YIbTPAMHKDPOCKOITHS JXKHBOW KICTKH
[Onexrponnsrii pecypc]. — OnexTpoH. gan. — M.: ®usmaTmur, 2011. — 118 ¢. — Pexum 10-
cryma: hitp://e.lanbook.com/books/element.php?pl1_id=5292 ([ara o6pamenus 18.03.2026)
0) AONOJHHTENLHAS JTHTEPATYPA:
1. Tpopumosa T.W. C6opHEK 3224 1o Kypey $HH3UKH ¢ pemeHusmu. Yueb. nocobue / Tpodu-
MmoBa T.U., ITaBmosa 3.I". — M.: Beicmu. mx., 2008. — 591 c.
2. I'paGoscxuit P.1. Kypc ¢usuxn: Vue6. mocobue / ['paborckuit P.1.. — CII6: JIAHD, 2007. —
608 c.
5. Bonekenmreiin B.C. C6opHuK 3a/1a4 o o6iueMy Kypey ¢usuku / Bonskenmreitn B.C. - Usn.
9-0e. — M., 1976. - 46 c.

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHHUKAIIMOHHOM
CETH (MHTEPHET» HEOBXOANMBIE JJI1 OCBOEHU A JUCHUIIJINHBI
J1s1 IOZIPOTOBKY K NMPAaKTHYECKMM 3aHATHAM H BBIIOJTHEHHS CaMOCTOSTENBHON paGoThl
CTYAECHTBI MOTYT HCIOJB30BaTh CleAyioume NHTepHeT-pecypehl:
1. https://meduniver.com — Meaunuackuit ”HGOPMAIHOHHBIH CAMHT.
2. Science - )xypHaJ H3aTenscTBa American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year



3. Annual Reviews - €XXeroIHEIe HAyJIHEIC 0030phI -
http://www.annualreviews.org/action/showJournals
4. http://www.nkj.ru/ - sxypuaan «Hayka 1 sKH3HE» (oTKpBITBIH JOCTYIN)
5. http://www.inauka.ru/ - HayunO-mOMYyNISIpHAs razera «A3BecTHs HayKu» (OTKPHITHIH
mocrym) http://www.science.r/ - caiit «Hayxa B Poccim» (OTKpbITHI JOCTYII)
DJIEKTPOHHO-GHO/IMOTEUHbIE CHCTEMBbI:

9BC «CITBI'YBM»
IbC «KOHCYIBTAHT CTYICHTAY
CupasoyHo-nipaBoBast cricTeMa «KoHcynstanTILrocy
YuuBepcuTeTckas nH(opManuonHas cucreMa «POCCHU STy
IonnorekcToBas 6a3a nanneix POLPRED.COM
Hayunas snexrponnas Gudamoreka ELIBRARY.RU
Poccuiickas Hayynas Cetb
OnekTpoHHO-6ubnnoTeunas cucrema IQlib
- baza 1aHHBIX MeXTYHAPOIHEIX MHAEKCOB HAYYHOTO NuTHpoBaHu Web of Science

10. IlonmHoTexcToBas MeXAMCUMIUIMHAPHAS Gasa JAHHBIX 110 CENbCKOXO3SHCTBEHHBIM K
skonoruyeckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. Dnexrponnsie KHHUTH H3aTeIbCTRA «IIpocmext Hayku»
http://prospektnauki.ru/ebooks/

12. Komnexmmsa «Cemsckoe xo3siictBo. BeTepuHapus» H3HaTesCTBA «KBagpo»
http://www.iprbookshop.ru/586.html

I I e

9. METOAUWYECKME YKA3ZAHUS JJISI OBYYAIOIMXCS IO OCBOEHUIO JUC-
HUIIJINHBI
Meroaudeckue pekoMenIanuy Iist CTYASHTOB — 3T0 KOMILIEKC PeKOMEHIALHi 1 pasbsc-
HCHHMH, TIO3BOJIIOIMX CTYJEHTY ONTHMATBHBIM 06Pa3oM OpraHM30BaTh IPOLECC H3y4YeHUd AaH-
HOM JUCUMILTAHEL
Conepxanue METOMYECKUX PEKOMEHIAMH, KaK IPABUIIO, MOKET BKIFOYATE CIIEAYIONIYIO HMH-
(bopmarmio.
¢ CoBeThl 10 MIaHMPOBAHHIO U OPTAaHH3ALUH BPEMEHH, HEOGXOIMMOro Ha H3y4YCHHUE Auc-
muniHEL. OMECaHHE NOCIeN0BAaTENBHOCTH AEHCTBUM CTYEHTa, MM «CLeHapHil H3yde-
HUSL JUCHUILTAHBLY).
YTpeHHee BpeMs ABAAETCA CaMbIM IUIOAOTBOPHEIM JUIS Y4eGHOM pabots (¢ 8 mol4 ua-
COB), 3areM IocneobeieHHoe BpeMst (c16 xo 19 wacoB) u BedepHee Bpems (¢ 20 mo 23 vacos).
CaMEIil Tpy/IHEBI MaTepHan PEKOMEHAYETCA K H3Y4eHHIO B HaYasle KaxI0ro BPEMEHHOI'O HHTEP-
Basa nocne orapxa. Uepes 1.5 waca pabotel HeoOxomuM nepepss (10-15 MunyT), yepes 4 yaca
pabOTHI IEPEPLIB JOIDKEH COCTABIATH 1 wac. YacThio HayqHOM OpraHM3alHH TPyHa SBISETCS
OBJIAJICHAE TCXHUKOH yMCTBEHHOTO Tpy/a. B HOpMe CTyAeHT HOIDKEH yaenars yueHHo okoio 10
4acoB B JIeHb (6 4acoB B By3e, 4 yaca — oMa).
¢ Pexomennanuu no paboTe Haj TEKIMOHHEIM MaTEpPHAIOM
lIpu mOAroTOBKE K JISKIME CTYAEHTY PEKOMEHIYETCS: ,
1) mpocMOTpeTh 3amUCH NMpPEALIECTBYIOMEH JIEKIHH U BOCCTAHOBHUTH B IIAMITH paHee
H3Y4YE€HHBIH MaTepua;
2) noJIE3HO IPOCMOTPETH ¥ NPEACTOSIIMI MaTepHA Gy ayIIel TeKIHH;
3) eciu 3a5aHa cCaMOCTOSATENbHAS POPAGOTKA OTAEIEHEIX (PPArMEHTOB TEMBI IIPOLIIOMH
JICKIIHH, TO €€ HAJ0 BHIIOJHATH HE OTKIIA(bIBAS;
4) ICHXOJIOTHYECKU HACTPOUTHCS HA JIEKITHIO.
JTa paboTa BKIIOYAET [IBa OCHOBHBIX 3Talla: KOHCIIEKTHPOBAHHE JIEKIHH HOCENYI0-
IIy10 paboTy HaJl IEKIMOHHEIM MATEPHATIOM.
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Iox KoHCHEKTHPOBaHAEM MOAPA3yMEBAIOT COCTARNEHHE KOHCIIEKTA, T.€. KpaTKoro IUCh-
MCHHOTO H3JI0XKEHUS COACPKAHUA Yer0-IHO0 (YCTHOTO BRICTYILIEHHS — PEYH, JEKIHH, JIOKIana
H T.II. HJIM TUCbMEHHOTO HCTOYHHUKA — IOKYMEHTA, CTAThH, KHUTH H T.IL.). '

Metozuka paboTh! IpH KOHCIIEKTHPOBAHAH YCTHBIX BHICTYIUICHHH 3HAYHTENHHO OTIHYA-
€TCs OT METOJMKH PAGOTEI IIPY KOHCIIEKTUPOBAHMH MHCHMEHHBIX MCTOUYHHKOB.

KoncriexTupyst MHCEMEHHEIE MCTOYHHKM, CTYAEHT HMEET BO3MOXKHOCTD HEOJHOKpaTHO
IPOYMTATE HYKHEIH OTPBHIBOK TEKCTA, IIOPa3MEICIIATh HAJX HUM, BEIIEIHTE OCHOBHEIE MBICIH aB-
TOpa, KPaTko cOpMyYIHPOBATE HX, 4 3aTEM 3amucarh. IIpr HeOGXOMUMOCTH OH MOYXKET OTMETHTE
M CBOEC OTHOLICHME K 3TOH TOYKe 3peHus. Ciymas e JEKIHMIO, CTYNEHT GONBIIYIO YaCTh KOM-
TIeKca yKa3aHHBIX BBIIE PabOT NOKEH OTKIABIBATh HA APYroe BpeMA, CTPEMICH MCIONb30-
BaTh KOXIYI0 MUHYTY Ha 3allACh JIEKIUH, 2 HE HA €€ OCMBICIIEHUE — UL 3TOTO YKe HE OCTaeTCs
BpeMCHH. 1109TOMY IpH KOHCHIEKTHPOBAHWH JIEKIMH PEKOMEHIYETCS Ha KaXIoi CTpaHHuIE OT-
ASATE NOJIS I ITOCIIEAYIOIUX 3alUCel B JONONHEHHE K KOHCIIEKTY. ‘*

3amucaB JIEKIUIO WM COCTABHB €€ KOHCIEKT, HE CIIEYeT OCTABJIAT paboTy Hax nexiu-
OHHBIM MaTepHaIoM 0 Havana MOATOTOBKH K 3a4eTy. HyXHO NpojieNnaTs Kak MOXHO paHbIIe Ty
paboTy, KOTOpas CONpOBOXKIAET KOHCIEKTHPOBAaHHE [MHUCHMEHHBIX HCTOYHHKOB M KOTOpYIO HE
YAJI0Ch CAENaTh BO BPEMS 3alHCH JEKIHH, - TIPOYECTh CBOH 3AIMCH, PACITH(pPOBAB OTHEIBHEIE
COKpaIICHUA, MPOZHATU3HPOBATE TEKCT, YCTAHOBHUTD JIOTHYECKHE CBA3H MEX/Iy €r0 JJIeMEHTAMH,
B pSIC CIIy4aeB NOKa3aTh X rpadHIeCKH, BBYIETUTE TIIABHbIE MEICIH, OTMETHTE BONIPOCEI, Tpe-
OyroLye NOnOHATENEHOM 06PaGOTKH, B YaCTHOCTH, KOHCYIBTALUY IIpenoaaBarens.

Ipu paGoTe Hax TEKCTOM JCKIHU CTYAEHTY HEO6X0OAMMO 06paTHTh 0c060e BHEMAHKE Ha
IPO6JIEMHEIE BOMPOCH], MOCTABICHHEIC NPENOABATENEM P YTCHAH JEKIHUH, a TAKKe Ha ero
3a7aHuA U PEKOMCHIAIHH.

Jlist KaKIOH JIeKIWH, TPaKTHYECKOTo 3aHATHS ¥ 1a6opaTopHO# paGoTs! IPUBOJATCSA HO-
MEp, TEMa, NEPeHCHb pacCMaTPHBAEMBIX BOIPOCOB, O0BEM B YacaX M CCHUIKH Ha PEKOMEHIye-
My10 mrepatypy. Jlns saHsatuil, IPOBOTMMEIX B HHTEPAKTHBHBIX (JOPMaX, IODKHA YKa3bIBATHCS
MX OpraHH3allioOHHas GOpMa: KOMIBIOTEpHAA CHMYILSILHA, ACJOBas WM pojieBas HIpa, pas3bop
KOHKPETHOM CUTYaIH | T.J.

* PexoMenjanuu 1o moaroToBKe K MPAKTHYECKHM 3AHITHSM.

IpaxTiryeckue (CEMUHAPCKUE) 3aHATHS COCTABIAIOT BAXKHYIO YacTh IPOQECCHOHATBHOM
MOITOTOBKH CTyACHTOB. OCHOBHAS LENb MPOBENCHHUS IPAKTHYECKHX (CEMHHAPCKUX) 3aHATHH -
(opMHUpOBaHHE Y CTYNEHTOB aHATHTHYECKOTO, TBOPYECKOrO MEIILTEHHUS [yTeM NpHOOpETeHUs
MPAaKTUYECKAX HABLIKOB. Tak e IIPaKTHYECKHE 3aHATHSA IPOBOIATCA C NENBIO YIIyONSHHS
3aKpEIUICHUS 3HAHUM, IIONyYCHHBIX Ha JIEKUUAX H B IPOLECCe CaMOCTOATENBHOH paGoTH Haj
HOpPMATHBHEIMU JOKYMEHTaMH, Y4e0HON W Hay4HOH nIHTeparypoi. IIpu moAroTOBKE K IpaKTH-
YCCKOMY 3aHATHIO IV CTYJECHTOB HEOOXOJMMO M3YYHTH WMIIHM IOBTOPHThL TEOPETHUCCKHI MaTe-
pHAJ 110 3aXaHHOH TeMme.

IIpu OATOTOBKE K MPaKTHYECKOMY 3aHSTHIO CTY[EHTY PEKOMEHAYETCS IPHIEPKUBATHCH
CIIEAYIOIIETO AITOPHTMA;

1) 03HAKOMHTECS C MIAHOM HPEACTOSIIETO 3aHATHS,

2) npopaboTath IUTEpaTYpHBIC HCTOYHUKH, KOTOPHIE OBUIH PEKOMEHIOBAHBI M O3HAKO-
MHTECS C BBOJHBIMU 3aMCYAHHAMH K COOTBETCTBYIOIIMM Pa3zeiaM.

Meroauyeckue ykasaHHs K IIPAKTHYECKHEM (CEMMHAPCKHM) 3aHSTHAM [0 JHCIHILIHHE
Hapsy ¢ paboueii mporpammoit u rpadpukoM y4eGHOTo MPOLECCa OTHOCATCS K METOLUIECKHM
AOKYMEHTaM, ONPEAETIAIOMM YPOBEHb OPTaHH3AIMK M KadecTBa 00pa3oBaTelIbHOro IpoLecca.

Conepxanvie MpakTHIECKHX (CEMHHAPCKHX) 3aHATHIA duxcupyercs B pabounx y4eOHBIX
IporpaMmax JMCIUIIIKH B pasjenax «[lepedens TeM npakTHUeCKuX (CEMUHAPCKHX) 3aHATHI.

Baxweimeli coctapnsomeit MmoGoH HOPME! MPAKTHUECKHX 3aHATHH SBISIOTCA 3aaHHS.
OcHoBa B 3aaHuHU - MpUMep, KOTOPEIA pa3GupaeTcs ¢ MO3MIHI TeopUH, Pa3BUTOH B JIEKIMH.
Kax npasrito, ocHoBHOE BHUMAHHE yaenseTcs (OPMUPOBAHMIO KOHKPETHBIX YMEHHI, HAaBBIKOB,
UTO M ONpeneNnsieT COACPKAHNE JIEATEIHOCTH CTyASHTOB - PellleHye 3aad, 1abopaTopHEIe pa-
6OTHI, YyTOUHEHHE KaTerOpHH M NOHSATUN HAYKH, SBISIOIMXCA HPEATOCELIKOM IIPaBUIBHOTO
MBIIINCHAS B PeYH.



Hpaxtayeckne (ceMUHapCKue) 3aHATHS BEIIONHAIOT CIIEAYIOLIHE 3a/IaUH:

- CTHMYIHPYIOT PETYIAPHOE H3yYeHHE PEKOMEHAYEMOM JHTEepaTyphl, a TaKke BHHAMa-
TEJILHOE OTHOUICHHUE K JIEKIHOHHOMY KypCy;

- 3AKPCIULAIOT 3HAHWSA, IIOMYYCHHBIE B IIPOIECCE JIEKIHOHHOTO OOYYEHHS M CaMOCTOs-
TEeNbHO paboTHI Hax TUTEPATYPOIi;

- PaCIIUPSIOT 00BEM MPOBECCHOHANBHO 3HAYAUMBIX 3HAHMI, YMEHMIA, HABEIKOB,

- IO3BOJISIOT NIPOBEPHUTH IPABUILHOCTH paHee MOMYYCHHEIX 3HAHHUIA;

- IPHBHBAOT HABBIKK CAMOCTOATEIBHOTO MBIIIEHHS, YCTHOTO BLICTYILICHHS,

- CIOCOOCTBYIOT CBOGOIHOMY ONEPHPOBAHHUIO TEPMHHOJIOTHEI,

- OPEOCTABIIIOT NPETIONABATEIIO BOSMOXHOCTS CHCTEMAaTHIECKH KOHTPOIHPOBATh YPO-
BCHB CaMOCTOSATENILHON paGOTEI CTYEHTOB.

Meromuyeckne ykasanms K mpakTHYeckuM (CEMHHAPCKHM H 1a00paTOPHBIX) 3AHATHAM
0 MCLMIUIMHE NOJDKHBI OBITh OPHEHTHPOBAHEI HA COBPEMEHHBIE YCIOBHS XO3SHCTBOBAHMS,
AEHCTBYIOIINEC HOPMATHBHbIC JOKYMEHTEI, IIEPEJIOBHIE TEXHOTOTHH, Ha [OCIE/HNAE NOCTHKCHHS
Haykd, TEXHUKH ¥ IIPAKTHKH, Ha COBPEMCHHEIC NIPE/CTABICHUS O TEX WM MHBIX ABICHHAX, H3Y-
4aeMOH AEHCTBUTENIBHOCTH.

IIpakTigeckme (1abopaTopHEle paGoOTEI) COCTABIAIOT BaXXHYIO 4acTh IpodeCCHOHATLHOM
IOATOTOBKH CTyACHTOB. OHM HANPaBNeHB! HA SKCIEPHMEHTAIBHOE ONTBEPI/CHHE TeOPeTHHe-
CKHX TIOJIOXCHHH 1 GopmupoBanye yueGHEIX i NPodeCCHOHANBHEBIX IPAKTHYECKHX YMEHUIA.

Brmonxenwe cTyaeHTaMu 1a60paTOPHO-IPAKTHIECKHX PaGoT HaIpaBJICHO Ha:

- 00001IeHNe, CHCTEMATH3AIMIO, YTIy6/IeHHE, 3aKPeTUICH e 0Ny IeHHBIX TEOPETHIESCKUX
3HaHUH 110 KOHKPETHBIM TeMaM JUCIMILIIH,

- bopmMupoBanUe HEOGXOMUMEIX POdECCHOHATEHEIX YMEHIN 1 HAaBEHIKOB, )

JICIUIIEHEL, 110 KOTOPEIM MIaHHPYIOTCS 1a60PaTOPHEIE paGOTH H UX 0GBEMEL, olpernie-
JSIOTCS pab0YMMH Y9eOHBIMH IIIaHAMH.

Meronugeckue ykasaHHS 110 IPOBEACHHIO MPAKTHYECKHX (mabopaTopHbix paboT) paspa-
GaTBIBAIOTCA Ha CPOK JAEHCTBHS paboyeil yue6HOM POrPaMMEL M BKITIOUAIOT:

- 3ariaBue, B KOTOPOM YKa3pIBaeTCs BUA paboTEl (1aGopaTopHas), ee MOPAAKOBHIH HO-
Mep, 00BEM B YacaX U HAMMEHOBAHHE,

- LieNb paboTEr;

- IPEAMET U coJiepxkaHue paboTEl;

- 000pynOBaHHE, TEXHHIECKHE CPEICTBA, HHCTPYMEHT,

- HOPAZIOK (LIOCIIEN0BATENFHOCTS) BEIOMHEH S PAGOTHI;

- IPaBHJIa TCXHUKH O€30MaCHOCTH M OXpaHHI TPyAa N0 JaHHO#H paboTe (110 HEO6XOTUMO-
CTH);

- ofmue npaBuiIa K 0QOPMICHHIO paGOTE;

- KOHTPOJIBHEIE BOIIPOCEI,

- 33JIaHN;

- CIIUCOK JIUTEPATypPHI (TI0 HeOOXOAUMOCTH).

* PaspsicHenns no moogy paGOTEI ¢ KOHTPONBHO-TECTOBEIMH MaTepHalaMd IO Kypcy,
PEKOMEHIALWH IT0 BEINOJIHEHHIO JOMAIIHHX 3aJaHui.

TectupoBanue - 3T0 mpoBepka, KOTOpas TMO3BOJSET, BEINOJIHAB CIEIUATLHO moxobpas-
HEI HabOp TECTOB, ONMPEMENHT: COOTBETCTBYET JIH PEANTHHO MOIYUCHHbII pe3ynbTaT OXHAae-
MOMY YCBOCHHMIO NPOTpamMMBL Te€CT — 3TO BHINOJHEHHE ONpeAeIeHHBIX YCIOBHH H AeHCTBHIL,
HEOOXOMMMBIX JUISl IPOBEPKH PaGOTHI TecTUpyeMolt GYHKIMH Wi eé yactn. Ha KaX[BIit BOIIPOC
IO IMCIMILIHHE HEOOXOIMMO IPABHIIEHO OTBETHTH, BHIOPAB OJIMH BapHAHT.

10. BOCIIUTATEJIbHAA PABOTA
B pamkax peanM3anmMM JMCHMIUIMHEL HPOBOOWTCS BOCHMTATEIBHAS pabora mus
(GOpMApOBaHUA COBPEMEHHOTO HAYYHOTO MHpPOBO33PEHHS M CHCTEMBI GA30BHIX IEHHOCTEH,
(OpMUPOBAHUS U Pa3BUTHSA AYXOBHO-HPABCTBEHHBIX, IPaKIAHCKO-IIATPHOTHIECKHX [ICHHOCTEMH,
CHCTEMBI 3CTETHYECKUX U STUYECKUX 3HAHWH ¥ IICHHOCTEH, yCTAHOBOK TOJIEPAHTHOIO CO3HAHHUS
B obmecTBe, (JOPMUPOBAHHA y CTYIAEHTOB IOTPeGHOCTH K TPYAy Kak IIEPBOH JKU3HCHHOM
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HEOOXO/IMMOCTH, BBICINEH LIGHHOCTH M INIaBHOMY CIIOCOGY JOCTHIKEHHS JKH3HEHHOTO ycrmexa,
AT OCO3HAHHA CONMANBHOM 3HAYMMOCTH cBoelt GyayImeii mpodeccH.

11. MEPEYEHb HHO®OPMANMOHHBIX TEXHOJOT Wi, UCTIOJIL3YEMBIX I[P
OCYIIECTBJIEHUM OBPA30BATEJILHOI'O ITPOIIECCA

B y4yebrnoM mpomecce mo aUCHUIIIHHE IPEAYCMOTPEHO HMCITONIE30BaHNE HHPOPMAI[HOHHBIX
TEXHOJIOTHIA:

v BCICHUC IPAKTHYECKUX 3aHATHH C HCIIOJIB30BAaHHEM MYJILTHMEIHA,;

v MHTCPAKTUBHEIC TEXHOJNOTUH (IIPOBEACHWE JHUANOIOB, KOJUIEKTHUBHOE OGCYXKICHHE pas-
THIHBIX TIOAXOOB K PEMEHHIO TOM MK HHOH yueOHO-NpodeccuoHanbHOM 3a1a4n);

v B3aMMOJICHCTBHE ¢ 00yYaIOMUMHCS IIOCPECTBOM EKTPOHHOM MIOYTEL

v COBMECTHas paboTa B DIEKTPOHHOH HH(OPMANHOHHO-0GPa3OBATENBHOI cpene

CII6T'YBM: https://spbguvm.rw/academv/eios

11.1. TexHoJIOFHHN HCKYCCTBEHHOT0 HHTE/LIEKTA

JUIs ONTOTOBKY K IPaKTHYECKHM 3aHATHMAM H BBIOJNHEHHS CAMOCTOSTEIbHOMN paboThI
CTYACHTHI MOT'YT MCIIOJIB30BATh HCKYCCTBECHHBIM HHTEIIIEKT. :

VICKYCCTBCHHBIH HMHTEIUIEKT — KOMILICKC TEXHONOTHHYECKHX PEIIEHHH, MO3BOJIAIOMMIA
YIMHUTHpPOBAaTh KOTHUTHBHEIC QYHKIMH YeloBeka (BKIIOYAs caMooOydeH e i IIOHCK pemeHuii Ge3
3apaHee 3aJaHHOTO ANTOPHUTMA) M IOJIYYaTh IPH BEITONHEHWH KOHKPETHBIX 33749 pe3yibTarhl
COIIOCTaBUMBIE, KaK MHHHUMYM, C Pe€3yJIbTaTaMH HHTEIICKTYabHOM JCSTENBHOCTH YelIOBEKA.
KoMmiekc ~ TeXHONOTHYECKMX  pemeHmit  BKIIOYaeT B cels HHPOPMAIHOHHO-
KOMMYHHKaIIHOHHYIO0 HH(}PACTPyKTypy, IporpaMMHoe obecrieuenne (B TOM YHCIE METOMBI Ma-
IIWHHOTO 00YYeHH), IPONECCH U CEPBHCH N0 06paGoTKE MAHHBIX 1 MOHMCKY pemeHuit (Ykas
Ipesunenra Poccuiickoit ®enepanvu ot 10 oxtabps 2019 r. Ne 490 «O PasBUTHH HCKYCCTBEH-
Horo uHTe/mrekTa B Poccutickoit @enepanumy).

JlaHHEIR MOAYIL HaueNeH Ha GOPMHpPOBAHHE KOMIETEHIMH B Cepe HCKYCCTBEHHOTO HH-
TEJUIEKTA, MO3BOJLAIOIIMX BBITYCKHUKAM HCIONB30BAaTh U pa3pabaThiBaTh OTAENBHBIE METOMBI H
TE€XHOJIOTHH C y4aCTUCM HCKYCCTBEHHOrO MHTEIUIEKTa, JIM0O BIIaZETh METOMOJIOrHYECKUMM ac-
IEKTaMU UCTIONb30BAHUA M Pa3spabOTKH METOJOB M TEXHOJIOTHIA C HCIONB30BAHHEM HCKYCCTBEH-
HOTO MHTEJUICKTA ¥ YCIIENIHO IPUMEHATh HX B CBOCH JIeATeIbHOCTH, BIaIeTh BCEMH KOMIIETEH-
IHAMH, CBASAHHBIMA C PyKOBOJACTBOM KOMILICKCHBIMH PEMIEHUAMH 110 HCIONB30BAHUIO U Pa3pa-
0OTKE CHCTEM MCKYCCTBEHHOTO HHTEIUIEKTA, B TaKxke 00Ia1aTh kBanudukanueii B cdhepe ympas-
JICHUSA TPOEKTaMHU U PYKOBOJICTBOM KOJLTEKTUBOM pa3paboTYHKOB.

IIpu aTOM B YacTH HCIONB30BAHMS CHCTEM HCKYCCTBEHHOTO MHTEILTEKTA obpasoBaTenbHas
IporpaMma JO/DKHa obecreunBats GopMHpOBaHHE KOMIETEHIHH IO PEIICHHIO TAKAX 3a/ad,
KaK IIaHAPOBAHHE, IPOTHO3UPOBAHNE U NPHHATHE PEINEHHE, aBTOMATH3aUHUs PyTHHHBIX IPOM3-
BOJICTBEHHEIX ONEpPAIlMH, HCIIO/IL30BAHUE ABTOHOMHOTO HHTEIUIEKTYalIBHOrO OGOPYZOBAHHS M
POGOTOTEXHIYECKHX KOMILIEKCOB, HHTEIUIEKTYaIBHEIX CHCTEM YIIPABICHHS nornchoii,:nonm-
mIeHue 6€30aCHOCTH COTPYIHHKOB IIPH BBIIOJHEHNH IPOU3BOACTBEHHbIX H OU3HeC-IpOIIeCcCoB,
TIOBBILICHHE JIOSIGHOCTH M YJIOBJICTBOPEHHOCTH NIOTpeOUTENElH, OnTAMH3AIHS Iporiecca oaGo-
pa # 00y4eHHs KapoB Ha OCHOBE MPHMEHEHHS METOIO0B MAIIMHHOTO 06yYeHHu, HelfpoceTeBhIX
MoJienell M METO/I0B, CKBO3HBIX IIM(POBBIX CYGTEXHONOTHIA HCKYCCTBEHHOTO HHTEIEKTA | Ip.

B yactu paspaGoTKH CHCTeM HCKYCCTBEHHOTO MHTEIUIEKTa 0Gpa3oBaTelbHAs nporpaMma
JomkHa obecneuuBaTh GopMUPOBAHME KOMIIETEHIMI B 06acTaX paspaGoTK U IIPOrpaMMHOIA
peanu3aiii alrOpuTMOB; HCCNENOBAHAN aNrOPHTMOB B MATEMATHYECKHX METOMOB; pa3paboTKy
IIPOrpaMMHBIX U TEXHOJIOTHYECKHX PelIeHHH; METOIOB M TEXHOJOTH cOopa, XpaHeHHs 1 o6pa-
GOTKH AaHHBIX; Pa3pabOTKH CIEUMATM3EPOBAHHOTO ANNAPATHOrO OGECIIeYeHHS, IOATOTOBKH
KB (UIMPOBAHHEIX KAJPOB B 00IACTH HCKYCCTBEHHOTO HHTE/NICKTA HA OCHOBE METOJIOB Ma-
IIMBHOTO 00yyeHNs, HeHPOCETERBIX MOENEH i METOJIOB, CKBO3HBIX ITE(POBEIX CyGTEXHONOTHit
HCKYCCTBEHHOTO MHTEIUIEKTA H Jp.

TexHONOrMM MCKYCCTBEHHOIO MHTEIIEKTA MCHOB3YIOTCS HA JTAIIE M3JIOKEHHS HOBOTO
COZIepKaHus 110 TEME H €T0 3aKPEIUICHHs Yepe3 CHCTEMY IPOGNIEMHEIX BOIPOCOB II0 TeMe, I0-
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IIOJIHATENBHBIX YTOYHAIOIMHUX IPOOJEMHBIX BOIPOCOB M BHIIONHEHHE IPOGIEMHBIX 3aJaHHA.
JIONONHATENLHEIM METOIMYECKHM TIOJXOIOM SBISETCA HCHOB30BAHAE MOJENH «IIEPEBEPHYTOE
00y4eHMe», KOTa ydamuecs CaMOCTOSTENbHO M3YJaloT TEOPETHUECKMH MaTephal I0Ma, a Ha
YPOKe MEPexXomaT K ero obcyxneHuio B hopmate GppoHTANBHON Gecensl U 3a1<permenmo gepes
peleHne 3a1a4 B MUKporpynmnax (1o 4-8 genosex).

Ilpu opranusaimy 3aHATHII MOXYITE «MCKYCCTBEHHEIA HHTEIUIEKT» JOJKEH OBITh BKIIIOUYEH
B KaXJ0€ IIPaKTHYECKOe 3aHATHE, YTO 3HAYUTENHHO MOBBICHT UX 3(EKTHBHOCTD, 0OCOGEHHO B
4acTH O0CYXIeHus y1eOHOro MaTepHaia, CaMOCTOSATENFHO OCBOEHHOTO 06YJarOIUMCS IOMa ©
IIOMOIIBIO HHTEPHET PeCypcoB. PexomeHayercs, 4ToObl B 06CYXKICHHM MPHHLIM y4acTHE BCE

obyuaroruecs.

IlepeueHs pecypcoB ¢ CETH HHTEPHET:
1. Open Machine Learning Course https://mlcourse.ai

2. Beeneuune B

MAaInHHOC

https://stepik.org/course/4852/promo

ofOyueHue

oT «Bioinformatic Institute»

3. Coenuamusanus MammeHOE 06yJeHHE U aHATN3 JaHHBIX 0T «MOCKOBCKHil (HIMKOTEX-
HHYECKHH HHCTUTYT» https://ru.coursera.org/specializations/machine-learning-dataanalysis
4. IInardopma am1s1 mpoBeaeHAs copeBHOBaHuMit 1o Data Science https://www.kaggle.com

11.2. IIporpaMmmHoe oGecnieuenune
ITepevens MMIEH3HOHHOTO H CBOGOXHO PACTIPOCTPAHAEMOr0 NPOrPAMMHOT0 oﬁecneqe}mﬂ,
B TOM YHcJIe 0Te4eCTBEHHOr0 MPON3BOACTBA

Ne | Ha3sBaHue peKOMEHIyeMBIX MO paszeiaM U Te- JInneHsus
I/ | MaM IOPOrpaMMEI TEXHHYECKUX H KOMIBIOTED-
HBIX CpEACTB 00yueHus
1 | MS Power Point 67580828
2 | Libre Office cBoboHOE 1O
3 | OC Anet ObpazoBanue 8§ AAO0.0022.00
4 | ABHC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynprantllmoc 503/KJI
7 | Android OC cBoboamnoe I10

11. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOUMAS AJIS1 OCYIIECTB-
JEHUA OBPAZOBATEJLHOI'O ITPOLNECCA IO TUCIHUIIJIMHE

HaumenoBanne | HammenoBanme cenmanb- | OCHAINEHHOCTDh cHENUAIBHbIX MOMeIe-
AUCIATLIMHBI HBIX IOMEIICHHI 1 oMeIe- | HHH ¥ IOMEIIeHMI JJIs1 CAMOCTOATENb-
(moayns), HHH /I8 cCaMOCTOSATENbHOI Hoii padoThbI

NpPaKTHK B CO- paboTnbI

OTBETCTBHH ¢

y49eO0HBIM mNia-

HOM

Buogwusnka 103 (196084, r. Cankr- | Cneyuanusupoeannas mebenb: TAPTH,

Ietepbypr, yn. YepHurosckas,
JoM 5) VYuyebHas ayautopus
JUId TpOBEACHUS 3aHATHH ce-
MHHApCKOr0 TUNA, TPYNIIOBBIX
U MHIVBHAYaTbHBIX KOHCYIb-
Talui, TEKYIero KOHTPOIS H
MPOMEXYTOYHOM aTTecTaluu

CTylbs, TabypeTsl, ydeGHas H0CKa, MYJib-
TUMeMIHOE 000pyIOBaHHE.

Jlabopamoproe obopyooeanue u
yuebHvie Mamepuanvl. PpedhpPaKTOMETPEI,
HIOJIAPUMETPEI, J1a3ephl, KAIOPHMETPHI, Jia-
OopaTopHBIE CTONBI U BUHTOBEIE TA0YpeTHI,
LBETHBIE W  HEHTpaibHBIE  CTEKJa-
(GHIBTPHI, INTaHTCHIMPKYIH, MHKPOMET-
PBI, IUTAKATHI 110 pa3feiiaM aHATOMHH..

104 (196084, r. Cankr-
ITetepOypr, yn. YepHurosckas,

Creyuanusupoeannas mebenb. TApTHI,
CTynbs, TaOypeThl, yyeOHas JOCKA, MYJb-
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aoM 5) VYuebHas aynuropus
Jis TIPOBENEHHS 3aHATHH ce-
MHHApCKOTr'0 THIIA, I'PYNIIOBBIX
H HHIVBHAYAJILHEIX KOHCYIb-
TallM¥, TEKYIIEro KOHTPOJA H
IIPOMEXYTOYHOM aTTecTaluu

THMEIUIiHOEe 000pyIOBaHHE.
Jlabopamopnoe obopydosanue u yuebuuie
mamepuanei: pe@paKTOMETpBI, MOJSIPH-
MCTpBI, Jla3epsl, KaJopuMeTphl, mabopa-
TOPHEIE CTOIIBI M BHHTOBBEIE TaOypeTH],
IBETHBIE M  HEHTpPaIbHBIE  CTEKJa-
(GUIBTPE], IITAHTE€HIUPKYIH, MHKPOMET-
PBI, IIIAKATHI 110 Pa3/ieiaM aHATOMHH.

105 (196084, r. Casnkr-
Iletepbypr, yn. YepHurosckas,
JoM 5) YyeOHas ayautopus
A1 TIPOBEACHUS 3aHATHHA ce-
MHMHApPCKOI'0 THHA, TPYMITOBEIX
H HHIUBHAYAIBHBIX KOHCYJIb-
TalUi, TEKYLIETO KOHTPONS H
IIPOMEIKYTOYHO aTTecTanuu

Cneyuanusupoeannas  mebenv:  TIAPTHL,
CTynbs, TabypeTel, yueOHas HOCKa, MyIib-
THMeMHHOE 000pYIOBaHNE.
Jlabopamopnoe obopyoosanue u yuebuuie
mamepuanei: pedQpaKTOMETpEI, IOJIPH-
METPEI, J1a3ephbl, KaJOPHMETpEI, Jabopa-
TOPHBIE CTONBI M BHHTOBBIE TaOypeTHl,
OBCTHHIE M HEHTpaIbHBIE  CTEKNa-
GUIBTPEI, INTAHTEHIUPKYIIH, MHKPOMET-
PHI, IUTAKATHI 110 pa3fienaM aHATOMHUH.

206 Bompmo#t untanbHBIE 3a1
(196084, r. Cankr-Iletepbypr,
yi. UYepHuroeckadt, gom 5)
IMomemenne png camocTod-
TENBHOM paboTsI

Cneyuanusupoeannas  mebenv:  CTOIBL
CTYNbs ,
Texnuueckue cpedcmea o6yuenus: KoM-
NBIOTEPEl C MOAKIIOUEHHEM K ceTd «UH-
TEPHET» M JOCTYIIOM B 3JIEKTPOHHYIO HH-
(hopManHoHH0-06pa30BaTENBHYIO CPENY

214 Manslii YHTATBHBINA 34
(196084, r. Canxr-llerepbypr,
yi1. Yepnuroeckasd, moM 5)
[lomemenne pna camocros-
TEIBHOH paboThI

Cneyuanusuposeannas  mebeav:  CTONHL,
CTYJIbS

Texnuueckue cpeocmea o6yuenus: KoM-
OBIOTEPHl ¢ MOAKIIOYEHHEM K ceTn «HH-
TCPHET» H JOCTYNIOM B 3JICKTPOHHYIO HH-
(hopManoHHO-06pa30BaTEIBHYIO CPERY

324 Otnen vHPOPMANHOHHEIX
TexHonoruit (196084, r.
Canxkr-Iletepbypr, yn. YepHu-
roeckad, goM 5) Ilomemenue
JUIL XpaHEHHS M MpOQHIAKTH-
YECKOTo OOCIy)XHUBaHHS yueh-
HOro o0opyAOBRaHHS

Cneyuanusuposannas  mebenv:  CTOIEL
CTyNbs, CHENHAIBHBIA WHBEHTaph, MaTe-
pHanbl ¥ 3amacHbie YacTH JUIs Ipodiak-
THYECKOTO OOCITYXXHBAaHHA TEXHHYECKHX
CpencTB 00yueHus

Ipunoxenune 1 Ha 24 1.

PaGouyro nporpaMmmy coctaBmi:

K.X.H. IOIICHT

{ /
(./ [ |

A.H. BaémmeB
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'
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1. HACHOPT ®OHJA OIIEHOYHBIX CPEJICTB

Tabanma 1
Ne ®opMupyemMbie Kontposmpyembie pa3aesnl Onenounoe
KOMIIETCHIIUH (TembI) CpeACTBO
AUCHUININHBI
OIIK-2 Cnocoben mpume- | Paszgen 1. Buomexanuka KOJUIOKBHYM
HATh NPHHIHUIBL  CTPYKTYpPHO- | Pasmen 2. M'ugponmnamuka U re- | KOJUIOKBHYM
1 OYHKIIMOHANBHON OpraHM3alluy, | MOIHHAMUKA
HCIONB30BaTh (usnonorndeckue, | Paspen 3. Tepmoaumampka GHO- | KOJIOKBHYM
IUTONOIMYECKHe,  OMOXUMHYE- | TOTHYECKUX CHCTEM
2 |ckde, Owodpmsudeckue METOmHI | Pasnen 4. BimsHEe 30eKTpoMAr- | TeCTHI
aHanmMsa Uil ONCHKU M KOPPEK- | HUTHOrO MOJA Ha XMBOH opra-
IIHH COCTOSIHUSA KUBBIX OOBEKTOB | gusm. YKuBoit OpranusM B JJIEK-
¥ MOHHMTOPHHIa Cpeibl MX 00HMTa- | TpHueckoM M MarHHTHOM IIOIE.
HHAA: Paspen 5. Monusmupyromee u3iy- | TECTH

OIIK-2.]1 mpuMeHseT IpHH-
ITUTIBL CTPYKTYpHO-
byHKIMOHANBHOM  OpraHU3aAlUH
JUIL  U3y4eHUs OHONIOTHYECKHUX
OOBEKTOB U OLICHKH COCTOSHHS
XUBEIX CHCTEM.

OIIK-2.2 wucnonesyer ¢u-

3UOJIOTHYECKHE, IUTONOTHIECKHUE,
6uoxummudeckue, GuodHInUECKHe
METOABl aHaIHW3a JJI MOHHTO-
pUHra ¥ KOPPEKIHH Cpe/ibl 00H-
TaHUS KUBBIX 00OBEKTOB.
OIIK-6 CnocofeH HCIONBE30BaTh
B npodeccHoHANBHOM
JESTENbHOCTH OCHOBHEIE 3aKOHBI
¢Gu3MKH, XUMIH, HayK O 3eMie H
6HOIOTHH, TPHMEHSTH METOJBI
MaTeMaTHYeCKOro  aHaim3a |
MOJIETUPOBaHUS, TEOPETHYCCKUX
H 9KCIIEPUMEHTATLHBIX
HCCIIEIOBaHUH, npuobperarh
HOBEIE MaTeMaTH4ecKue o
€CTECTBCHHOHAyYHBIC  3HAHHS,
HCTIONE3YS COBpEMEHHBIE
obpa3oBaresbHbIE 51
HHQOPMAIIHOHHEIE TEXHOIOTHH;

OIIK-6.1 MW cmonms3zyer B
npodecCHOHANBHOM  JIesTeNIbHO-
CTH OCHOBHBIE 3aKOHB! (PM3HKH,
XUMHUH, HayK o 3emie u OHONO-
THH.

OIIK-6.2 Ilpumensier MeTo-
JBI MaTeMaTHYECKOTO aHANIN3a H
MOJICIUPOBAHUS, TEOPETHYECKHX
M SKCIEPUMEHTANBHBIX HCCIIeI0-
BaHMIA.

OITK-6.3 cmocoben mpuob-

YCHHC.




peTaTh HOBEIC MaTEMATHYECKHE M
€CTECTBEHHOHAYUHBIC  3HAHUA,
UCIIOJIB3YS COBPEMEHHBIE 00pazo-
BaTeNbHEIE U HHPOPMAIHOHHEIE

TEXHOJIOTHH.
IIprmepHblii NepeyeHb OLIEHOYHBIX CPEACTB
Tabauna 2
Ne HanmenoBanne | KpaTkast XapaKTepuCTHKa OLleHOUHOTO cpeli- | IIpemcrarnenue ome-
OLICHOYHOTO CpeX- CTBa HOYHOTO CpeJICTBa B
CTBa donge
1. CpencTBo KOHTPOJIA YCBOSHHS yueGHOTO Ma-
TepHaja TEMBI, pa3zfieria Uik pasJleNioB JHC- Bompocs! o Te-
UHIUIMHBI, OPraHU30BaHHOE Kak y4eOHOe 3a- | MaM/pasfeiaM Juc-
Konnoksuym HATHE B BHJAe cobecel0OBaHUA NpenoiaBare- UUIUIAHBL
719 ¢ 00yUarommuMucs
2. CucreMa CTaHAApPTHU3UPOBAHHBIX 3aJaHMIA,
MO3BOJIAIOIIAA aBTOMATH3UpPOBaTh Ipoueny- | QOHA TECTOBHIX 3a/a-
Tect py H3MEpEHHs] YpOBHS 3HaHUM M yMeHHUi HUH
ofyuarommerocs
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3. IEPEYEHBb KOHTPOJIbHBIX 3A TAHU ¥ THBIX MATEPHAJIOB,
HEOBXOIMMBIX JJIs1 OEHKH 3HAHIH, YMEHUI, HABHIKOB "1
ONBITA JEATEJBHOCTH

3.1. TunoBble 3aaHus AJs TEKYIIEro KOHTPOJIS YCIEBAeMOCTH

3.1.1. Ilepe4yeHb BONPOCOB K KOJLIOKBHYMY

Dopmupyemas KOMnemeHYus.:
OIK-2 CnocobeH npPUMEHAT, NPHHIMNEL CTPYKTYPHO-OYHKIMOHANBHON OpraHH3aliH,
HCIIONIB30BaTh (PM3HOOIHYECKHE, MUTOJIOTHYECKHE, OHOXUMUYECKHE, GHODU3AIECKHE METOMBI
aHayM3a A OLECHKH H KOPPEKIMH COCTOSHMS JKHBBIX OOBEKTOB H MOHHTODHHIA CPemBl HX
oOHUTaHHUS:

OIIK-2.1 mpuMeHsSeT NPHHIMIBI CTPYKTYPHO-(QYHKIMOHAIGHOR OpraHM3allid IS H3yde-
HUA GHOIIOTHYECKHX OOBEKTOB W OIICHKU COCTOSHHMS KUBEIX CHCTEM

1. Yro uzyuaer 6uodusuka (onpegencHue, pasaeis).

2. buomexanuka (onpenenesue, HCTOPHUS CTAHOBICHHS).

3. Proiyaru B GuoMexaHuKe (BHIBI PHIMATOB, YPaBHEHHE MOMEHTA, NPUMEPE] PHIYAroB B
YKUBBIX OpraHu3Max).

4. Mexanngeckne cBoiicTBa Guonormyeckux Tkaueid (3axkon I'yka, Buanl aedopmarmii,
YIIPYTHE CBOHCTBA Pa3siIMYHBIX THIIOB TKAHEH HBBIX OPraHU3MOB).

5. Konebanns B 6nodusuke (KoneGaHuA Tella YeIOBEKa, EHTP MACCHI, H3MEHEHHE ueHTpa
MacChl IIPH Pa3NUYHBIX BUJAX JBHXKCHUS).

6. broakyctuxa. @usHueckue (00HEKTHRHBIE) XapaKTEPUCTUKH 3BYKA.

7. buoakycruxa. @usHonornyeckue (CyObeKTHBHEIE) XapaKTEPUCTHKH 3BYKA.

8. Tpancmykius 3ByKa y MJIEKOITUTAIOMHX (Ha IPEMeEpe CIIYXOBOTO alllapara YeJIOBEKa).
9. Ctpoennue yxa yenoseka. @yHKIHUN HAPYKHOTO, CPEIHETO H BHYTPEHHETO yXa.

10. CymrocTs OuHaypansHoro sddexra.

11. Teopus xomupoBaHUs 3ByKa.

12. TummanomeTpus.

13. dusmyeckue OCHOBH! 3BYKOBBIX METOOB MCCIIEAOBAHUS B MEIUIUHE.

14. UudpasByk (4acTOTHEI quana3oH, ¢pusndeckue cBoiicTBa). McTounukn uHpasByka B
NpUpOJE.

OIIK-2.2 ucnone3yeT GH3UOIOIMUECKHE, LUTONOTHICCKHE, OHOXMMHUYECKHE, OHOobH3NYe-
CKHE METO/IbI aHAIM3a AJIs1 MOHHTOPHHTA H KOPPEKITHH CPeIbl OOUTAHHUSA KHBEIX 0OLEKTOB,

15. Undpassyk B npupose. IIpumenerue nudpaspyka. MeToas! 3a1uTH OT HH(pPa3BYKa.
16. VabTpa3ByK U THIIEP3BYK B IIPUPOLE.

17. IlprMeHerne yabTpa3ByKa B TEXHHKE, HAYKE.

19. Cepnarme xak MexaHH4ecKas CHCTEMA.

20. Yro Taxoe BA3KOCTH XHAKOCTH? OOBACHUTE BOSHNKHOBSHHE CHJT BI3KOCTH C MOJIEKY-~
JISIPHO-KUHETHYECKOM TOYUKM 3peHHU.

21. TepmoamHaMHHYECKUE IIapaMeTpH! K mpouecchl. IlepBEIit 3aK0H TEpMOAMHAMUKH.

22. Bropotii 3aK0H TepMOAVHAMUKY, (OPMYITHPOBKA U 3aIUCh.

23. TepmopuHaMu4ecKHe 0COGEHHOCTH GHOJIOTHYECKUX CHCTEM.

24. TlepBoe HauaNo TEpMOAMHAMUKH B Ouosorau. 3akoH ['ecca.

25. Bropoe Hayano TepMOANHAMHKH B OHONOTHH, 0COOSHHOCTH TEPMOANHAMUKH OTKpHI-
TBIX CHCTEM.



26. Ypaenenue IIpuroxuna. IIpuBeneHHOe KOMMYECTBO TEIUIOTH. JHTpomud. Hepasen-
ctBo Knaysnyca.

27. TloueMy UMeHHO TepMHudeckuil 3d(ekT MMeeT CyIEeCTBEHHOE 3HAYCHHE B XapaKTepH-
CTHKE IOBPEXICHU:A OMOJIOTMYECKHX TKaHel, IpyU NeHCTBUN U3IY4eHHsS B KPacHOM U
uHdpaxpacHoit obnacTax cmexTpa?

28. Ilepeunicnure rpynmsl Gromorndeckux 3¢ ¢eKToB, BO3HMKAIOMMX NPH BO3CHCTBHH
Ja3epHOro U3dyYeHHs Ha OpraHu3M JeloBeKa.

3.1.2. TecThl
PopMupyeMas KOMIETEHIUA:

OIIK-2 Cpoocob6en mnpUMEHATh NPHHIUNB CTPYKTYPHO-QYHKIMOHAIBHON —OpraHM3aliH,
HCIIOJIb30BAaTh (U3HOIOTHYECKHE, [UTOJNOTHYECKHe, OHOXUMHYECKHE, GHO(DU3NIECKHE ‘METOMBI
aHamM3a Ui OLEHKM ¥ KOPDEKIHH COCTOSHHS JKMBHIX OOBEKTOB M MOHHTODHHTA CpPENbl HX
oOHTaHMS: :
OIIK-2.1 IlpumeHAeT HOPHHIHMIEI CTPYKTYPHO-GYHKIHOHANBHOM OpraHH3auyd IS H3yYeHHs
OHOJIOrMYECKUX OOBEKTOB H OI[CHKH COCTOSHHUS JKHBBIX CHCTEM:

OIIK-2.2 Hcnonn3yer (pH3HONOrHYECKHE, IUTONOTHYECKHE, OHOXMMHMYECKHE, OHODH3MUECKHE
METOJIBI QHANN3A JUIE MOHUTOPHHIA ¥ KOPPEKINH CPEAbl OOMTAHMS XKUBEIX OOBEKTOB.

3AJAHHUSA 3AKPBITOI'O THITIA

3ananug KOMOMHMPOBAHHOTO THIIA ¢ BEIGOPOM OJHOTO BEPHOI0 OTBETA M3 NPEIJI0KEHHbIX
BapHaHTOB

OTIK-2.1 TlpuMenseT NpUHIANE! CTPYKTYPHO-()YHKIMOHAIBPHON OpraHH3aliy U H3yde-
HUA OGHONOTHYECKHX OOBEKTOB M ONEHKH COCTOSIHHS JKHBBIX CHCTEM

3apanue 1.

IIpowumaiime 3a0anue u guibepume npasunvHsLl OMeem.

JI7st Toro 4ToGhI OTpaskeHHBIH JIyd COCTABIIAN € MaAAOIINM yroa 40°, yron najeHus cBe-
TOBOT'O JIy4a JOJKEeH OBITh:

1. 20°

2.50°

3.40°

4. 25°

Ortser: 1

3ananue 2.

Ilpouumaiime 3a0anue u gvibepume npasunbHbLE OMEem.

Kaxum OyzneT OTHOCHTENBHBIH NIOKa3aTeNb IPENOMICHHS IBYX Cpell, €CIIH YroJl IaAcHHs
paseH 60°, a yroi Mexay oTpakeHHBIM U NIPEJIOMJICHHBIM JIydaMu paBeH 90°7

1.1,5

2.\2

3.43

4.1,2

Ortger: 3

3apauue 3.



Ilpouumaiime 3a0anue u gulbepume npasunvHulii omeem.

Kakum OyneT nmokasartenb MpenoMICHHS BTOPOi Cpebl OTHOCUTENBHO IIEPBOM, €CIIM IpH
MepexoJie CBETa U3 NEPBO# Cpeabl BO BTOPYIO YroJ npenoMieHus paseH 30°, a yron nane-
HUA B 2 pa3a 6ojpie?

1. 13

2.2

3.1,5

4.3

OrtBerT: 4

3aganusa KOMﬁl/IﬂﬂpOBaHHOl"O THIIA € BblﬁOpOM HECKOJBKHX BEPHBIX OTBECTOB M3 IIPEIJIO-

KECHHBLIX BApHAaHTOB

3aganne 4.

Ipouumaiime 3a0anue u 6vlbepume NPAGUILHLIE OMEEMUL.

Uro coboii mpencraBiseT cocyqucTas TKaHb?

1. apMupOBaHHBIH KOMIIO3HIIMOHHEIN MaTepHall, IOJOBUHY 00beMa KOTOPOTO COCTaBIsIeT
THAPOKCHIIAIIATHT;

2. TeTepOTreHHYI0 TKaHb, COCTOAINYIO 3 3-X HANTO0XKEHHBIX APYT Ha Apyra CJIOEB: 3IHIEp-
MHCa, IEPMEI H TTOAKOXKHOM KJIeTYaTKH;

3. COBOKYNHOCTEH MBIIEYHBIX KJIETOK H BHEKJIETOYHOIO BENIECTBA, COCTOSIIETO U3 KoJla-
reHa ¥ 2JIACTHHA; '

4, BOJIOKHa KOJUIareHa, 3JacTUHA 1 OCHOBHOTO BEINECTBA - KOJUIAr€Ha;

. BBICOKO?JIACTHYHBIH MaTepHall, COCTOAINUI W3 KOJJIareHa, 3JJaCTHHA H THaJKHX MEI-

LIEYHBIX BOJIOKOH.
OrtBerT: 4,5

i

3ananue S.
IIpoyumatime 3a0anue u gvibepume nNPaguIbHLIE OMEEMbL.
Kakx M3MeHHTCA AaBlIeHHE WACAIFHOTO aza Ha CTEHKH COCYIa, €CIM B JaHHOM oOneMe

CKOpPOCTh KaXKJ10M MOJICKYJIBI YABOMIIACh, 8 KOHLCHTPANA MOJICKYJ HE H3MEHUIACh?

1. He usmeHurcs.
2. VYBenmuuurcd B 2 pasa.
3. VYBenuuurtcs B 4 paza.
4. OTtBeT HEOHO3HAYEH.
5. VYsenwumrcs.

Ortsert: 3,5

3a;1amm 3aKpBITOrO THIIZ HA YCTAHOBJIEHHE COOTBETCTBHUS

OIIK-2.2 Ucnone3yeT GpU3HOIOTHUECKHE, IUTONOrmIecKue, Onoxumudeckue, 6uodusuyge-

CKHE MCTOJBI aHalIn3a i1 MOHUTOPHUHIA H KOPPEKIUH CPEBI 0oOUTaHUA )XHUBBEIX 0OBEKTOB

3agauue 6.
IIpouumaiime 3a0anue u ycmanHoume coomeenicmeue.
VcTaHoBHTE COOTBETCTBHE MEXY 3a7aueif H BEPHBIM OTBETOM

3anaua OtBer

A

Onpenenute SKBUBAUIEHTHYIO 103y 1 1210338
HeHTPOHHOTO M3ITYYSHHUs, €CIIH IIOTJIOIEH-
Hag J103a paBHA S - 10° I'p, a koo punment




Ka4decTBa 1 HEHTPOHOB paBeH 7.
b OnpezenuTe NOIOMEHHYIO 103y mpoToH- |2 [ 2.7 107 3B
HOTO U3JIy4eHH s, ECIIN 3KBHBATEHTHAS JI03a
pasHa 7.28-107 38. Koo dumuent xage-
CTBa i1 HEUTPOHOB paseH 10.
3 [35-10°3s
4 |728-10%Ip
5 10.728 -10°TIp
3amumute B Tabauny BEIOpaHHBIE HQPHI 0] COOTBETCTBYIOIUMHE OYKBaMH.
A b
Otset: A3b4
3aganue 7.
Ipouumaiime 3a0anue u ycmanogume coomeemcmsue.
YCTaHOBHTE COOTBETCTBHE MEXKY Pa3/icNIoM HayKH M BEPHEIM OIIpEHEICHHEM
Onpenenenne Pa3nen Hayku
A Paznen 6momexaHuky, B KOTOPOM Hcclieny- | 1 IM'napasnika
€TCsl ABIKEHHE KPOBH IO COCYAUCTOM CH-
CTEME.
b Pa3znen MexaHukH, B KOTOpOM H3ydaeTcs 2 IMippoaspomexanuka
IBH)KEHHE BA3KOH JKHUIKOCTH.
B KOMIUIEKC pa3JieNioB MpUKIaAHO#H ¢usuxy, | 3 INoMonuHaMEKa
paccMaTpuBaromuii 3akoHsl $usuku, ¢Gu-
3MYeCKHe NMPOIECCHl H ABNCHUS, HX Xapak-
TEPUCTHKH, (PU3UYECKUE MOJEIA H ypaB-
HEHMs B NPUMEHEHHH K MEAUIMHCKUM 3a-
Jlavam.
4 I'emogunamuka
5 Menununckad Gpu3nka
3anummiTe B TaONUIY BHIOpaHHBIE HH(PEI O] COOTBETCTBYIOMIMMH OYKBaMH.
A b B
Otser: A4b2B5
3apanmue 8.
Ipouumaiime 3a0anue u ycmanogume coomeemcmeue.
YCTaHOBUTE COOTBETCTBHE MEXY OIIPE/IETICHHEM H HANMEHOBAHHEM BEJIHYHHBL:
Onpenenenue HaumeHoBaHHUe BeJTHYHHBI
A Otrowenue abcomoTHOH nedopmanuy K 1 | Ab6comorHas negopmanus
NIEPBOHAYAIRHOM JJIUHE
b CBOICTBO MaKpOCKOIIMYECKHX Tel corpo- | 2 | OTHOCHTENBHAS YIPYTOCTh

THUBJIATHCS H3MEHEHHIO UX 00BEMaA UK
¢opMBI IOA, BO3/IEHICTBIEM MEXaHUIECKUX
HalPsOKCHHH.




B 3TO IIOJIHOE YIUIMHEHHME CTEPXHS, TO ecTh | 3 | YIpyrocts
IIepeMeIleHHe CBOOOIHOTO KOHIIA CTEPIKHS
OTHOCHUTEIILHO MOJIO)KEHUS 3TOTO KOHIA B
HEHATPY>K€HHOM COCTOSHHH CTEPIKHSI.
r OTO KONHYECTBEHHAS XapakTeprucTuka ne- | 4 | Jedopmarus
(opManmy, KOTOpas yKa3bIBAET, Ha KaKyIO
9acTh YBEJIMYHMIIACh NEPBOHAYAIBLHAS [IJIH-
Ha Tena
5 | OrsocurenpHasd AedopManys
3anumuTe B TaGNHIy BEIOpaHHEIE IM(PBI TOX COOTBETCTBYIOIMMHE GYKBaMH.
A b B r
Otet: ASB3BI1I2
3apnanne 9.
IIpoyumaiime 3a0anue u ycmanosume coomeemcmsue. -
VCTaHOBHUTE COOTBETCTBHE MEX/TY 3a/IaUcii H OTBETOM:
3angaua Otser
A Kax u3meHMTCS HaNpsKEHHOCTH BIEKTpH- | 1 VYBenuuutcs B 2 pasa.
YECKOr0 IONS, CO3MAHHOTO TOYEYHBIM 3a-
psIOM, IpH YMEHBIICHWH PAcCCTOSHHUA 0
Hero B 2 paza?
b Bo ckonbko pa3 ysenwuures cpeqHsad Ku- | 2 VBenuuutcs B 4 pasa.
HETHYeCKas SHEPTUsd MOJIEKYJIBI HeaIbHO-
IO ra3a IpH yBeJIMYeHHH TEMIICPATYpPH! B 4
pasa
B Bo ckonpko pa3 ysemuuutcs TeMmeparypa | 3 VYMeHbImUTCA B 2 pasa.
UJICAJIBHOTO Ta3a NpH YBEIUYCHUH KOHIICH-
TpauuH B 4 pasa
4 Ymenpmutes B 16 pas.
5 He n3menuTcs
3amumuTe B TabuIly BRIOpaHHbIE MU PEI O/ COOTBETCTBYIOIUMHE GYKBAMH.
A b B
Oteet: A3B2B5
3ananue 10.
Ilpouyumaiime 3a0anue u ycmarnoseume coomeéemcmeue.
VYCTaHOBHTE COOTBETCTBHE MEXIY OIpe/elICHHEM H IOHATHEM
Onpenesnenne IlonsaTue
A CnocoOHOCTE COXpaHATh (IIOYTH IIOIHO- 1 IInactTuanocts
CTBIO HJIM YaCTUYHO) M3MEHEHHE Pa3MEPOB
[IOCJIE CHATHS BHENIHUX BO3JICHCTBUHI
b HepEMEIAThCA ¢ HEKOTOPOi CKOPOCTBIO B | 2 ITpo4nocTs
IIPOCTPAHCTBE OTHOCUTENHHO APYTUX CIIOEB
9TO OHOIOTHYECKOH TKaHK
B 3 BsiskocTh
r 4 KecTkocThb
5 Texyuects

3amumuTe B TaONUILy BEIOpaHHBIE ME(DPEI O] COOTBETCTBYIOLIMMY OYKBaMH.
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b

— 3TO..

Orset; A1B5

33113!-]](15] 3aKpLITOr0 TUIIA HA YCTAHOBJICHHE MMOCIEN0BATEILHOCTH

3ananue 11.

IIpouumaiime 3adanue u ycmanoeume nociredosamenvpnocme. )
YcraHOBATE IPABHIIBHYIO IIOCIIE(0BATENBHOCTD: SHEPreTHIECKas XapaKTEPHCTHKA — 3T0. ..
pabota

MOILIHOCTh

BpeMs

IIPAMO IIPONIOPIHOHAIBHO

. 00paTHO MPOMOPIHOHAILHO

OTBeT 24153

DR

3ananue 12,

IIpoyumaiime 3a0anue u ycmanosume nocredosamenvHocme.
YCTaHOBHTE MPaBUIBHYIO HOCIEA0BATENLHOCTD: KOTHUECTBO TEMJIOTE — 3TO. ..
Macca BEIecTBa

yaenbHas TEIIOEMKOCTh

KOJIMYECTBO TENIOTHI

HavanbHas TeMIiepaTypa

MHUHYC

KOHEYHas TeMIlepaTypa

. YMHOXUTH

OTBeT 1727456

NOUNA LN~

3axanmue 13.
IIpouumaiime 3a0anue u ycmanosume nocredo6amenbHOCHb.
YCTaHOBUTE IPABUIIBHYIO MOCIEI0BATENBHOCTS: THAPABIMYECKOE COMPOTHRIIEHHE TPYOEL

YeTBEPTas CTENEHD pajuyca
JUTHHA

IPAMO HPONOPLHOHAIEHO

. 00paTHO MPOIOPITMOHATEHO
OTBeT 3241

hw!\’r'

3ananue 14,

IIpoyumaiime 3adanue u ycmanoeume nocnedosamenvHoCme.
YcTaHOoBUTE IPABHIIBHYIO NOCIEAOBATENLHOCTE: Uneno PeitHonsaca — o710. ..
XapaKTepHEIA JIMHEHHEIH pasMep TpyOHI

IUIOTHOCTD KUIKOCTH

K03pGUIMEeHT AMHAMUYIECKOM BAIKOCTH

CKOPOCTE NOTOKA

NpPsAMO IIPONOPIHOHATBHO

00paTHO NPONOPIMOHATIEHO

. YMHOXHUTb

OTBeT 52747163

NounE W=

3ananmne 15.
Ipouumaiime 3a0anue u ycmanosume nocnedosamenvHocmp.
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YCTaHOBYTE IPaBHIBHYIO HOCHEAOBATENLHOCTH: HAKAYKA Fa30BOr0 Ja3epa — 3T0. ..

1. 3JIeKTPOHEI COyapIOTCA C ATOMaMHU ra3a ¥ IIEPEBOJIAT MX B BO3GYK/ICHHOE COCTOSHIE
2. monaeTca HaNpsHKEHHE Ha IEKTPOIBI B TPyOKe

3. ONTHYECKHI PE30HATOP CO3/AET MPEHMYILECTBEHHOE HANPABICHHE U3IIyIeHUS

4. 4acth MOTOK2 (POTOHOB OTp@KAETCS 06paTHO B TPYOKY MU HOJJIEPKaHUS BHIHYXIECH-
HOTO H3JyYeHHS
Ortgert: 2143

3SAJAHHUST OTKPBITOI'O THIIA

3ananne 16.

IIpoyumaiime 3a0anue u daiime ob6ocnosannuviii omeem
VCKOpeHHE XapaKTEPU3YeT OBICTPOTY ......vveunennnn.... ..
OTBeT: H3MEHEHMS CKOPOCTH.

3aganne 17.

IIpouumaiime 3adanue u Oatime o6ocnoeannviii omeem.
ITepuox xonebaHus, 910 BpeMs ...................

OTBeT: 0THOTO MOJHOrO KoJeGaHu.

3aganue 18.

IIpouumaiime 3a0anue u datime o6ocnosannwili omeem.
AMIIIHTYZAA KOneGaHus, 3T0O MAKCUMATBHOE .........
OTBeT: OTKIOHEHHE TeNa OT MONOKEHNS PABHOBECHS.

3apanmue 19.

IIpouumaiime 3adanue u datime o6ocrosannviii omsem.

Pacnpocrpanenue xonebanuil mepeMEHHOTO 3MEKTPOMATHUTHOTO IONA B NPOCTPAHCTBE,
HA3bIBACTCH «.....ouvven.n..

OTBeT: 3eKTPOMArHUTHEIME BOJTHAMH.

3apanne 20.

IIpouumaiime mexcm u Oaiime pazeeprymuiii 060cHo8anHVIT OMEem
IIpospaunoe Teno, OrpaHUUeHHOE ABYMS CHEPHUECKAME . .. .......
OTBeT: NOBEPXHOCTAMU HA3HIBAETCS JIMH3OM.

OIIK-6 CniocobeH Hcmonbp308ath B IpodeCCHOHANBHOM ACATEIEHOCTH OCHOBHEIE 3aKOHBI (10716370978
XUMUH, HayK O 3eMiIe U GHOJIOTHH, IPUMEHATE METOB! MaTEMaTHIECKOTO aHATH3a H MOJIENHPO-
BaHHA, TCOPCTUYECKHX H IKCIEPUMEHTANBHBIX HCCIIEOBAHUI, MpHOOpeTaTh HOBBIE MaTeMaTHe-
CKHE U €CTECTBEHHOHAYYHbIC 3HAHHUS, HCIOJIB3Ysl COBPEMEHHBIE 00pa3oBaTebHbIe 1 HH(POpMAaIH-
OHHBIE TEXHOJIOTHH

OIIK-6.1 Hcnons3yer B podeccHOoHaNbHOM OeSTeNbHOCTH OCHOBHEIE 3aKOHBI (U3AKH, XUMHH
Hayk o 3eMiie u OHoNOruy;

OIIK-6.2 IlpumeHsieT METOIBI MATEMaTHYECKOTO aHANN3a M MOJETHPOBAHHSA, TEOPETHIECKHX H
JKCIIEPUMEHTAIBHEIX NCCIIEAOBAHMIA;

OIIK-6.3 CrmocoGen nproGpeTaTs HOBBIE MAaTEMATHUYECKHE M €CTECTBEHHOHAYUHBIC 3HAHHS, HC-
TI0JIB3Ysl COBPEMEHHEIE 00pa3oBaTelbHEIE ¥ HH(DOPMAIIMOHHEIE TEXHOIOTHH.

b

3AJAHHS 3AKPBITOI'O THUIIA
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3aganus KOMOMHUPOBAHHOTO THNA ¢ BBIGOPOM OJHOTO BEPHOTO OTBETA U3 NPEII0KEHHBIX
BAPHAHTOB

OIIK-6.1 Hcnonb3yer B MpodecCHOHANBHOR JESTENFHOCTH OCHOBHEIC 3aKOHEI (DHM3HK,
XHMHH, HayK O 3emiie H CHONOruM

3aganue 1.

Ipoyumaiime 3a0anue u evibepume npasunvrwiii omeem.

Kakoe MexaHn4eckoe HaNpsOKEHHE B CTEHKAX COCYA BO3HMKAET IPH CPETHEM apTepHais-
HoM jaenenuu 11 klla, ecim oTHomeHHWe pajMyca MPOCBETa K TONIIMHE CTEHKH COCYZa

paBHo 67

1. 1,83 xIIa;
2. 66 klla;
3. 0,54 xI1a;
4. 17 klla;
5. 5«lla.
OtBerT: 2
3apaumne 2.

Ilpoyumaiime 3a0anue u avibepume npasuibHLI omeem.
KakoBa momycrumas MakCHMaNbHAS CHITA, BRI3BIBAIOMIAs AeopMAaIHIO CHKaTHA GeIpeHHOMN
KOCTH IITaHTUCTa Maccoi 80 Kr, pu MOHATHH MM INTAHIH, ECIIH JMaMeTp GeapeHHol Ko-

cta 30 MM, a JoIycTHMOe Hanpspkenue pasHo 15-10"ITau g = 10 m/c??
1. 105,175 xH;

2. 800,125 xH;
3. 30,134 xH;
4. 80,723 xH;
5. 92,325 xH.
OtBer: 1
3apanue 3.

IIpouumaiime 3a0anue u gvibepume npasunbHbL Omeem.
Ompenenute KOMMYECTBO TEILIOTE, MepefaHHOE CHCTEME IPH Temmeparype 27 IpagycoB
Llenbcus, eciiy IpHBENEHHAs TEIIOTA OKA3aJIach paBHO Q,, =30 /K.

1. 810 Ix
2. 9000 oOx
3. L1 Jx
4. 91x
OtBer: 2

3allaﬂﬂﬂ KOM6HHHPOBaHHOF0 THIIA C BBIﬁOpOM HECKOJIBKHX BEePHBIX OTBETOB U3 IIPEAJIO-
KCHHbBIX BADHAHTOB

3ananmue 4. :
IIpouumaiime 3a0anue u evibepume npasUNbLHYLL OMEeM. ?
[Touemy KpoBb SBIISETCH HEHBHOTOHOBCKOM XKMIKOCTHIO?

1. 310 06ycnoBneHO HANMKHUNEM B HEl POPMEHHEIX JIEMEHTOB.

2. H3-3a cnoxHOrO cocrasa.

3. 310 006ycnoBneHo TeM, 9TO JIA KPOBH HHCIO PeifHONbACA NPHHHMAET KPHTHYECKOE
3HAYCHUE.

4. 9710 00ycn0BIeHO 60MBIMHM KO IUINEHTOM BI3KOCTH KPOBH.
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5. 310 00ycnOBIeHO MaNeHEKIM KO3 GHIHEHTOM BA3KOCTH KPOBH.
Ortsert: 12

3apanme 5.
IIpouumaiime 3adanue u evibepume npasunvrbviii omeem.

Y10 sABIAETCS IPUIMHOH BIKEHHS KDOBH 110 COCYIUCTOMY PYCITy?
Pabora cepaua.

1.
2. BcachBaromee nefictere CTpyH.

3. PasHOCTP JaBJICHHH BHYTPH M BHE COCY/A.

4. Pa3HOCTL JaBNeHHMI B HaYale U B KOHLE COCYAUCTOTO pycla.
5

. BceacriBaromee seiictBue ctpyu u paGoTa cepAra.
OrtBer: 14

3a)IaHHSI 3aKPLITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBUSA

OIIK-6.2 TlpuMeHsieT METOMBI MATEMATHYCCKOTO aHANN3a W MOJEIHPOBAHMS, TEOPETHUE-
CKHX H 9KCIIEpAMEHTAIBHEBIX HCCIIEeIOBAHMI

3anaunue 6.
IIpouumatime 3a0arnue u ycmanoeume coomsemcmaue.
YCTaHOBHTE COOTBETCTBHE MEXY OIPENEIEHHEM U BETUIHMHON

Onpenenenue Beanunna

A Bo3snukaer B ToM ciydae, eCJId BHEIHYE 1 | Hebopmauns TekydecTd
CHUJIBI HAIIPaBJIEHEI 110 OHON NpIMOi B
Pa3HEIC CTOPOHEI BAOJb IIpeIMETa;

b Hayka o MexaHH4eCKOM NBIXEHHH Mate- | 2 | YrpyrocTs
PHANBHEIX TEJ ¥ IPOUCXOAAIINX IIPH 3TOM
B3aMMOJCHCTBHAX MEXIY HUMH

3 Mexanmnka

4 | JlunaMuka

5 | Jebopmanus pacTaxeHus

3anuinuTe B TabMHIly BEIGPaHHEIC MU(PLI 0A COOTBETCTRYIONMME GYKBAMH.
A b

OrtBeT: A5B3

3apanne 7.
IIpouumaiime 3a0anue u ycmanosume coomsemcmsue.
Y CTaHOBHTE COOTBETCTBHE MEXAY 33/1a4eii M BEPHBIM PEIICHHEM

3amaua Pemenue

A Kak u3MeHuTcs cpennsas KHHETHYECKas 1 Yeenmuunted B 2 paza.
9HEPTHs MICATBHOTO ra3a Py yBeJIHIeHHH
abcooTHO! TeMmepaTyphl B 2 pasa?

b Kax m3MeHuTCS criia TpeHHUs CKONBXeHusT | 2 VYBenuuutcd B 4 pasa.
TP ABHXKEHUM OpycKa 110 FOPH30HTAIBHOM
IUIOCKOCTH, ECIIM CHIIYy HOPMAJILHOIO JiaB-
JICHUS YBEIUYMTSH B 2 pasa?

3 YmeHbluTCH B 2 pasa.
4 YMeHbiuTes B 4 pasa.
5 He n3menurcs
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Sanuiute B TabuIy BRIGpaHHEIE TH(PHL 10 COOTBETCTBYIOUUME GYKBaMH.

A b

Otset: AlB1

3aganue 8.

IIpoyumaiime 3adanue u ycmanosume coomsemcmaue.

YCTaHOBHTE COOTBETCTBHE MEXK/LY NAPAMETPOM M EIMHUIIEH H3MEepEeHHs
ITapamerp Enaanna uzmepenust
A | ckopocTh 1 |m/c?
b BpeMs 2 |c
B YCKOpeHHe 3 M
r 00BEM 4 |m/c

5 |xr

Sanummre B TaOMMIYy BRIGPAHHKIE MEQPHI IO/ COOTBETCTBYIOMHMH GYKBAMH.
A b B r

OtBet: A4B2B1I3

3ananmne 9.

IIpouumaiime 3a0anue u ycmanoeume coomeemcmaue.

YCTaHOBHTE COOTBETCTBHE MEXKIY HapaMeTpOM U eIMHHIEH H3MEepEeH s
IMapametp Ennanna u3mepenus
A ILIOTHOCTE 1 Ila
b JlaBlIeHHE 2 I'o
B | MHAYKTHBHOCTB 3 Kr / M3
r AMIIYJIBC 4 I'n
I JacToTa 5 KT M/C

3anuumvre B TabmuIry BRIGpaHHBIE IA(PHI O COOTBETCTBYIOMHMH GYKBAMH,
A b B r D

Oteer: A3B1B4I'5]12

3ananue 10.

IIpouumaiime 3a0anue u ycmanosume coomsemcmsue.

YCTaHOBHTE COOTBETCTBHE MEX/Y NTapaMeTPOM U eAMHHUIEH H3MEPEHHS
IHapamerp Ennnnna uzmMepenuns
A paboTa 1 Tk
b HaMpsHKCHHUE 2 o
B 311.EMKOCTD 3 OMm
r DHEPTHS 4 B
I COIIPOTHRBIICHUE 5 I'm

3anuuire B Tabnuily BEIOpPAHHEIE NE(PHI IOJ COOTBETCTBYIOIMME GYKBaMH.
A b B r )|

Otser: A1B4B2I'1]13

3allallllﬂ JAKPBITOr0 THNA HA YCTAHOBJIEHHE ITOCJIEA0BATEALHOCTH
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OIIK-6.3 CmocoGeH nproGpeTaTh HOBHIE MATEMATHUECKHE H €CTECTBEHHOHAYYHbIE 3Ha-
HHA, UCTIONB3YA COBPEMEHHEIE 00pa30BaTeNbHEIC ¥ HHPOPMAaIMOHHEIE TEXHOIOTHH

3amanmue 11.

Hpowumaiime 3adanue u ycmanosume nocnedosamenvrocm.

PacmosnioxwuTe KAkl B IOpsA/IKe yBETHYCHHS BO3MOXKHBIX NEHCTBHMN HaJl HAIMH
1. oTHOmEHMIt

2. IOPAAKOB

3. HHTEpBAIOB

4. umeH

Otser: 4231

3aganue 12.

IIpouumaiime 3a0anue u ycmanosume nocredoeamensiocm.
Pacionoxwure sTans! npoBeeHHs H3MEPEHUH B KOPPEKTHOM MOpsIIIKE:
1. obpaboTka pe3ynsTaToB

2. 3aKkmoveHue

3. MOCTaHOBKA 3a7a4y

4. mpoBe/IeHUE U3MEPEHHA

5. IaHAPOBaHHE IKCIIEPUMEHTA
Otger: 35412

3ananume 13.

IIpouumaiime 3a0anue u ycmanosume nocredo8amenvHoCy.
Pacrionoxmre s1ans! popMUpPOBAHIIS METPOJIOTHE B XPOHOJIOIHUECKOM TIOPSJIKE:
1. cozmanne nanaTel Mep M BECOB

2. coznanne abCOMOTHRIX CHCTEM CIUHMIIL

3. MaccoBasi aBTOMATH3aLMUs M CTAHAAPTH3ALM

4. co3faHme eIMHOMN CHCTEMBI H3MEPEHMI
Ortsert: 2413

3ananue 14.

IIpouumaiime 3a0anue u ycmanosume nocnedo8amensrocme.
Pacrionosxure B KOPPEKTHOM IOPS/IKE ITANBI IPOBEICHHUS U3MEpEHHIA:
1. Onpenenenue neHs nenenus

2. TlpoBenenne eAMHUYHEIX CXOAMMEIX H3MEPEHHUI

3. IlpensapurenpHblii aHanu3 1 BEIGOp IpHGOpa

4. O6paboTka pe3yIbTaToOB

Ortset: 3124

3aganue 15.

IIpouumaiime 3a0anue u ycmanosume nocredo8amensHoCmy.
Pacronoxure npuGope! 110 Mepe yBeIUYEHUS TOUHOCTH H3MEPEHHUIA:
1. JlasepHslii mansHOMED

2. Muxpomerp MexaHHyecKuil

3. Jluneiika

4. lllTaHreHIUPKY b

Orser: 3421

3AJIAHUS OTKPBITOT'O THUITA
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3ananue 16.
IIpouumaiime 3ad0anue u daiime 060cnosanmwLii omeem
Helitpansnas cucrema, cocrosmas u3 sipa, BOKPYI' KOTOPOTO BpalIalOTCA 3IEKTPOHEI

OteeT: Ha3bIBaeTcs aTOMOM.

3aganme 17.
IIpowumaiime 3adanue u daiime 060cHoeanmwiii omeem.
Benwunna, paBHas oTHOmEHHIO. .. ......... terentraraceenasienennaras IIPOBOJHMKA K HPOMEXYT-

KY BPEMEHH Ha3BIBACTCS CHUJION TOKA.

Ortser: SJICKTPHYECKOTIO 3apsia, MIPOTEKAKOIIEro Yepes IMONMCPEIYHOE CCUCHUE

3aganue 18.
IIpouumaiime 3a0anue u Oatime o6ocnoeannwi omeem.
Duspyeckas BEIMYMHA, SBIAIOMASCS Mepolf BO3ICHCTBHS HA TENO CO CTOPOHEI JIPYTHX

TEJI, B pe3yJIbTaTe KOTOPOTO TENO ................. Ha3bIBACTCA CHIIOM,

Orset: mproGpeTaeT yckopeHue

3anaunue 19.
IIpouumaiime 3a0anue u daiime obocnoeannwiii omeem.

IJapuk Manoro pasMepa, OABENICHHBIH HA JIHHHO, HEBECOMOH, ............... Ha3EbIBaCT-

Cs1 MATEMATHICCKHUM MasgTHHUKOM.

OtBeT: HepacTsHKUMOM HUTH

3ananue 20.
IIpouumaiime mexcm u Oaiime paseepuymuiii 060cHo6aH bl OMEem

HOHCpe‘IHBIMPI Ha3pIBalOTCA BOJIHBI, B KOTOPBIX KosneGaHus IIPOUCXOTOAT ........

3.2

OTBeT: NepreHANKYIAPHO K HANPABIEHAI HX PACTIPOCTPAHEHHS.

TunoBbie 3a/1aHMS IS NIPOMEXKYTOYHOH aTTeCTAINU

3.2.1. Bonpocsl k 3auery

DopmupyeMas KOMIIETEHIH:

OIIK-2 «Crocoben mpuMEHATh NPHHLWMIEI  CTPYKTYPHO-YHKIMOHATLHOMN OpraHU3aIH,
HCTIONE30BaTh (YHU3HONOTHIECKHE, HUTONOTHYCCKHE, GHOXUMUYECKHE, GHODH3MIECKHE METOIB
aHau3a A OUCHKH M KOPPEKIMH COCTOSHMs JXKMBEIX OOBEKTOB H MOHHTOPHMHTA CPEBI HX
obuTaHusy:

OIIK-2.1 mpuMeHseT MPHUHLMITEI CTPYKTY PHO-(YHKIMOHATBHOMN OpraHHM3alMy JJIs U3yde-

HHs OHONOTHYECKHX OOBEKTOB H OIIEHKH COCTOSHUS XKUBBIX CHCTEM.

N —

b

OcHoBbI 6HOMexaHUKH. BuoMexanuKka IBUKEHU.

Prryaru B 6uoMexanuKe (BHABI PHIYATOB, YpaBHCHHE MOMEHTA, IPUMEpPHI PHIYATOB B JKH-
BBIX OpraHu3Max).

Mexanudeckue cBoiicTsa GHONTOrHIECKHX TKaHel (3akon 'yka, BHIsI Aedopmanwmit, ypy-
THE CBOMCTBA Pa3/IMYHbIX THIIOB TKAHEH XMBBIX OPraHU3IMOB).

Konebanus B Gnodusuke (xomeGaHus Tena YenoBeka, IEHTP MACCHI, H3MEHEHHE LEHTpa
MacChI ITPH Pa3IuYHbIX BUAAX JBHKCHHUS).

broakycruka. @usngeckue (06HEKTHBHEIE) XapaKTEPHCTHKH 3BYKA.

Broakyctrka. Ousnonoruyeckue (CyObEeKTHBHEIE) XapaKTEPHCTHKA 3BYKA.
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7. TpaHCHyKuus 3ByKa y MIEKOIHUTAIONHX (Ha pAMepe CIIyXOBOFO aliapara 4ejoBeKa).

8. Crpoenme yxa uenoBexa. DyHKIMM HapyKHOTO, CPEIHETO ¥ BHYTPEHHETO yXa.

9. CymHocTs GHHaypanbHOTO 3(dexTa.

10. Teopus xonupoBanus 3ByKa.

11. TumMnanoMeTpus.

12. ®usmyeckne OCHOBbI 3BYKOBEIX METOIOB MCCIIENOBAHHS B MeAUINHE,

13. Mudpassyk (wacToTHbI amanason, dpusmueckue CBO¥MCTBA). McTouHNKM uH(}pa3ByKa B
IIpHpoOJe.

14. Uudpa3pyk B npupoxe. [Ipumenerue HH(pazByka. MeToAb! 3alUTH OT HEpPa3ByKa.

15. Y1bTpa3Byk H rumnepsByk B IpUpOJE.

OIIK-2.2 ucnome3yer (U3HONOrHUECKHe, IUTONOIHIeCKHe, OHOXMMUYecKue, Guodusmye-
CKH€ MCTOIBI aHAIM3a I MOHUTOPHHIA H KOPPEKIUH CPEbI OOUTAHUS JKHUBBIX OGBEKTOR.

16. Ilpumenenue ynpTpasByKa B TEXHHKE, HAYKE U MeIHLIHEE.

17. @usuyeckue U (Pu3HONOrHUECKHE XapakTEpPHUCTHKH 3ByKa. JlMarpaMMa CIBILIMMOCTH.
YPOBHH MHTEHCHBHOCTH H YPOBHH TPOMKOCTH 3BYKa, €IMHHIIEI MX u3MepeHus. 3akoH Be-
6epa-Dexnepa.

18. Ynbrpassyk. Metonel nonyuense ynsTpasByka. OTpaxeHne X NOIIIOLWIEHHE YIBTPa3BYKO-
BBIX BOJH OMOTKAHSMH, aKyCTHUECKHH uMnenanc. DU3HUECKHe MEXaHH3MBI B3aUMO/Eii-
CTBHS yIIBTPA3BYKOBEIX BOJH € OHOMOTHYECKAMM TKAHAMH.

19. VibrpassykoBas puarsocTuxa. IIpHEIUITEL NOJIyYeHHs] U300pakeHUi OpraHoB ¢ MCIOJb-
30BaHHEM YIBTPa3ByKa.

20. 3¢ dext Nonnepa, ero UCIONL30BAHKE /I H3MEPEHHUS CKOPOCTH KpPOBOTOKA.

21. YpasHenne BepHyiumm, yclnoBHe HepaspeIBHOCTH CTPYH, IpeAensl UX IPAMEHAMOCTH I
OIIHCAHUS KPOBOTOKA.

22. BA3KOCTh XMIKOCTH, METOZHI €& onpe/encHus. HbIOTOHOBCKHE H HEHBIOTOHOBCKHE KHJI-
KOCTH. Bs3k0CTh KpOBH. {aKTOPEL, BIUSIOMHAE Ha BA3KOCTh KPOBH B OpraHusMe.

23. ®opmyna Ilyaseitns. Pacnpenenenue fasieHus u CKOPOCTH KPOBOTOKA I10 COCYHCTOMR CH-
cTeMe. .

24. ITynbCOBBIE BONHBL, MEXaHA3M HX BO3HMKHOBEHIL. CxopocTs IyIbCOBOM BOMHBL DopMmy-
na Mosuca-KopTeBera. PerucTparius nyascoBEIX BOJH.

25. JlamunapHoe 1 TypOyNeHTHOE TedeHue kuaxoctd. Yncio Peitromsca. ITposiBnerus Typ-
OyneHTHOCTE}H B CepAeYHO-COCYNUCTO CHCTEME.

26. PaboTa 1 MOIIHOCTE cepua.

27. OcHOBHBIE XapaKTEPUCTHKU 3EKTPHIECKOTO IO, ONEKTPHYECKHi QUIIONE H €0 TIOTe.

28. Tok B xumxocTsX. IToIBHKHOCTE HOHOB. DNIEKTPOIIPOBOLHOCTD 3NEeKTPONUTOB. ['ansrBaHu-
3aIus.

29. INomyuenne BBICOKOYACTOTHBIX 3IEKTPOMATHHTHEIX KOJNCOAHMIL. Tepanepruueckuii koH-
Typ. IlepBu4HEIe MEXaHH3MBI BO3AEHCTBAS HA OPFaHM3M BHICOKOYACTOTHBIX TOKOB M IIO-
neif. Terossle ¥ HeTeIoBbIe 3G eKThL.

30. uarepmus. DnexTpoxupyprus. MoHOAKTHRHAS H OHAKTHBHAS METONMKH. MecTHas nap-
COHBAJIM3AIHSL.

DopMupyeMas KOMIIETEHIAA:
OIIK-6 Cnocoben HCIONB30BaTh B NPO(ECCHOHANBHON AEATENLHOCTH OCHOBHBIE 3AKOHEL
(H3UKY, XUMKH, HAYK O 3eMile M GHONOrHH, NPUMEHATH METOBI MATEMATHYECKOro aHAIM3A H
MOJICTNPOBAHUA, TEOPETUIECKHX M OKCHEPHMEHTANBHBIX HCCIENOBAHUM, MPHOOpETaTh HOBHIE
MaTEeMaTHYECKUE U €CTCCTBEHHOHAYYHBIC 3HAHUS, UCONE3Ys COBPEMEHHbIE 06Pa30BATENbHEIE 1
HHPOPMAIMOHHEIE TEXHOJIOTHH;

OIIK-6.1 Hcnome3yeT B 1pod)eCCHOHANBHO NeSTeNbHOCTH OCHOBHEIE 3aKOHEI ¢usnku, xu-
MHH, HayK 0 3emJie H OHOJIOTHH.
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Bribepure ompesenenue 3Byka.

OTo MeXaHHYECKHE KONeGaHus ¢ 9acToTol ot 200 1t 10 20000 I'm.

ITO JIEKTPOMArHUTHBIE KONeGaHu ¢ yacToTolt ot 20K 10 200000,
OTo MeXaHHUYECKHE KOJIeOaHUS ¢ YacTOTOMH OT 20xI"y mo 20000k 1.

310 3EKTPOMATHHUTHEIE KONEGAHHS C YaCTOTOMH OT 20kI'y 7o 20000xI 1.
9T0 MeXaHHYECKHE KOJIEOaHHS ¢ YaCTOTOM BEIIIE 20000T 1.

BriGepure onpenenenue YIBTpa3ByKa.
JTO MEXaHUYECKHUE KOJNEOaHHS ¢ YaCTOTOH MEHbIIe 20T
ITO IEKTPOMATHHTHEIE KOJIEGaHH ¢ YacTOToH oT 2011 70 20000T .
9T0 MEXaHHUUYECKHE KONeOaHus ¢ YacToTolH ot 20k 1 10 20000k 1.
OTO 3MEKTPOMArHUTHEIE KONEGAHNS ¢ YACTOTOM OT 20kT"r mo 20000k 1.
IJT0 MexaHHYecKue konebaHus ¢ 9acToToi Beime 20000 .

Kakoit 3aBiHCHMOCTBIO CBA3aHEbI MEXKTy c000H TPOMKOCTE H HHTEHCHBHOCTE 3ByKa?
Jlorapudmuueckoi

IIpsamo nponopioRansHOIM
OKCIOHEHIUAIBHOM

O6paTHO mpoNOpIEOHATEHOM
IokazarensHoi.

OT KaKuX ¥3MIECKHX 1apAMETPOB 3aBHCHT IOPOT CBITEMOCTH?
OT YacTOTE! M HHTEHCUBHOCTH 3BYKOBEIX CHTHAJIOB.

TonbKo OT HHTEHCHBHOCTH 3BYKOBBIX CHTHAJIOB.

OT aMIIIUTYABI 3BYKOBBIX CHIHAJIOB.

. Or aKyCTHYECKOTO CIIEKTpa.

Tonsko ot YacCTOTHI 3BYKOBBIX CUTHAJIOB.

Kaxoe usnydenne HasbiBaloT peHTIEHOBCKAM H3ITy4eHHeM?

PeHTreHOBCKHUM M3ITyueHMEM HA3BIBAIOT JIEKTPOMArHUTHEIE BOJHEL C JUTMHOM BOJIHEI OT
80 mo 1075MxMm.

PeHTreHOBCKHM H3IIydeHHEM HA3BIBAIOT MOTOK QNIEKTPOHOB, OOJAAAOIMX GONBLIOH
SHEprueif;

PeHTreHOBCKUM H3NyueHHEM HA3LIBAIOT 3JIEKTPOMAarHMTHEIE BOJHLI C JUIMHOH BOJHEI OT
80 1o 107°aMm.

PeHTreHOBCKUM M3TydeHMeM HA3BIBAIOT BOJIHEL ¢ JnuHOM BoaHE! oT 80 1o 1079M.

PeHTreHOBCKHM M3JTyYeHHEM HA3BIBAIOT MOTOX 3NEKTPOHOB ¢ 3Heprueit ot 80 mo 107
SM .
3B.

HK — criextpockonus. ..

OCHOBaHa Ha NoryomeHun Monekynamu UK — usnyqenus;
NpenonaraeT NCCleJoBaHuA MOJIEKYIAPHBIX KodebaHumil;
no3BoJiteT ueenenosars 02, N2, H2;

HCHOJIB3YET 3NEKTPOMATHUTHEIC M3IyUeHHS BUAUMOTO JHANA30HA.

Pebpaxromerpus ocHorana. ..
Ha U3MEPEHUY YTIIa BPAIICHHS MOIIPU3OBAHHOTO CBETA;

b. Ha OIIPEACTICHHH TIOKa3arTens IIPEIIOMIICHHST

B. Ha H3MCPCHUN OTKIIOHCHHS YaCTHI[ B MAarHUTHOM IoJIe,

I'. ma B3aMMOJCHCTBHH AICP aTOMOB C MarHUTHEBIM I10JIEM.
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8. Merton AMP...

A. WCTIONE3YIOT AJIS aHATN3a BEIIECTB, ATOMBI KOTOPBIX HMEIOT S/pa ¢ HEYETHBIM KOJIHYe-
CTBOM IIPOTOHOB;

- OCHOBaH Ha B3aMMOJIEHCTBHH SJCP ATOMOB C OCTOSHHBIM MATHUTHBIM IIOJIEM;

- TO3BOJISIET H3MEPATH ONITHYECKYIO aKTUBHOCTD BEIICCTR;

- OCHOBAH Ha aHAIM3€ CIIEKTPOB TIOMHHECIIEHIIAA BEIECTB B mpoiecce SIMP.

R "Rz

OIIP - cnexTpockonus. . .

HO3BOJIAET ONIPENEIIATH CTPYKTYPBI MOJIEKYJ M KOHLEHTPAIMH BEIESCTB, HMEIONIMX He-
CIIapEHHBIE HIIEKTPOHEL,

- OCHOBAHA HA B3AMMOAEHCTBUH BHEINHMX 3/IEKTPOHOR C IIEPEMEHHBIM MATHUTHBIM TOTEM;
- UCTIONE3YeT MATHUTHBIA PE30HAHC aTOMOB, HOMEINEHHBIX B IOTOK PEHTIEHOBCKHX Iyueit;
. OCHOBaHa Ha SIBJICHUH PE30HAHCA IIEP aTOMOB.

B> 0

iRz

10. JIromuHecrenmus. ..

A. passoBHIHOCTH ocdopecHeHuM;

B. ucnonb3syercs 114 ananusa pemects, CriocoGHEIX CBETHTECS nox aedcTeueM Y — nyuei;

B. ucnons3yercs amg onpenenenys HHTCHCHBHOCTH MOMIOMCHHS H3JIyYEHMs aHaNIH3KpYye-
MBIM BENIECTBOM;

I. SIBICHUE, ITO3BOIAIONIEE ONIPENCIIATh KOHIICHTPAIIUIO BEIECTB, MOMEIMEHHBIX B BLICOKOYA-
CTOTHOEC MarHUTHOE IOJIE.

11. Ha uem ocHOBaHEI hOTOMETPHYECKHE METOIBI aHATH3A?

A. + Ha H30UpPaTENLHOM MOTIIOIEHUH CBETA PAaCTBOPAMH aHATU3UPYEMBIX COeTUHEHHIH,
b. — Ha OTpaxxeHHH CBeTa PaCTBOPaMM AHATM3HPYEMEBIX COeUHEeHHIA,

B. — Ha cBeueHNUH, BRI3BAHHEIM IEPEXOAOM 3JE€KTPOHA B BO30YXKIEHHOE COCTOSHHE,

I'. — Ha H3TyYeHNUH aTOMOB, CONEPXKAIIUXCS B aHTM3HPYEMOM obpasiie.

OIIK-6.2. IIpuMeHsieT METOB MATEMATHYECKOTO aHATH3A U MOJICTMPOBaHUS, TEOPETHYE-
CKUX U 3KCIIEPHMEHTANBHEIX UCCIICIOBAHMIA,

12. Yem oTiuuaeTcs cieKTpodOTOMETPHIECKHI METO AHATH3A OT dboroxonopumeTpaye-
CKOro mMeroja?

A. - crnexTpodoTOMeTpHYECK i aHAIN3 Ha OTTIONIEHUH NOJTMXPOMATHICKOTO CBETA,

B. + cniextpooToMeTprdeckuil anaMM3 OCHOBAH HA TIOTIOMIEHAN MOHOXPOMaTHYECKOTO CBE-

Ta,

B. — nuuem,

I'. — B cnexkrpodoToMeTprueckom ananuse 06xonaTCH Ge3 HCIIONB30BaHHs CBETOMMIIBTPA HITH
MOHOXpoMaropa.

13. Yo Takoe crexTphl mormomenus?

A. + 9710 rpaduyeckoe H306paKeHHE IOTIOMAEMO# CBETOBOI SHEPTHH IO JUIHHAM BOJH,

B. — 210 rpaguueckoe n3o6paxenue pacnpeneneHus H3JIy4aeMOi CBETOBOI SHEPrHUH IO JH-
HaM BOJIH,

B. — 310 rpadmeckoe n306paxenue pacnpeneseHns KOHUEHTPAIMH OIIPELEIAEMOro Belle-
CTBa 11O JTHHAM BOJIH,

I. —~ 310 rpadmueckoe n306paxeHue pacIpeeneH s TOIIIMHbL CBETONOTJIOIIAIOIIETO pac-
TBOpA II0 JTTHHAM BOJIH.

14. Tenom maccoit 20 xr B Tedenue 3 yaco GbIIa MOIOMEHa sHeprusa 1 Jx. Onpenenure
MOIIHOCTE MOIJIONIEHHON 035! M3yYeHHUH.
A. 4.6:10° Br/kr
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B. 46 -10” Br/kr
B. 80 -102 Br/xr
I. 90103 Bt/ kr
J. 102 -102 Br/kr

15. Yro HaseBaeTCs ONTHYECKHM myTeM?
A. TlpousBeneHue reoMeTpHIECKOro IyTH Ha NIOKa3aTellb IPEJIOMIIEHHA CPEIbL.

B. Pasnocts Mexny reomerpuuecknm IIyTEM M [POU3BE/ICHUCM €ro Ha ITOKa3aTelh IpeoM-
JICHMS,

B. Paccrosmue, kotopoe npoxomur iy B cpexne.
I'. OTHOmEHNME reOMeTpPHYECKOro IyTH 1 MOKA3aTeNs TIPEIOMIICHHAS CPENBL.
H. Cymma reometpraeckoro myTu u ero TIPOM3BE/ICHHS €r0 Ha IT0KAa3aTellh NPEIOMICHHA.

16. Kakue u3 mepeyscieHHEIX HEOCTATKOB OTHOCSTCS K ONTHYECKOU cucTeMe riaza’?
A. JanbHO30pKOCTE

B. Coepuueckas abeppanus, AATBHO30PKOCTD, 6JIM30pyKOCTE.

B. Acturmarusm, 00yCIIOBIIEHHEI HEZOCTATKOM OINTHYECKOM CHCTEMEI, JAJIbHO30PKOCTH,
OIM30PYKOCTS.

I'. Busopyxocts, aucTopens.

H. Cdepuueckas aGeppauns, OIIM30PYKOCTH, UCTOPCHS.

17. Kaxue u3 nepeurcieHHbIX OrPEIHOCTe  OTHOCATCS K ONTHIECKHM cHcTeMam?
A. BIH30pyKOCTh, ACTHIMATH3M KOCHIX IIY9KOB, AHCTOPCHS, XpoMaTHdecKas abeppanus.
b. llansuosopkocts, acTurmarmsm, o6ycroBNeHHBLH aCHMMETpHEH ONTHYECKOH CHCTEMEL,

chepuyeckas abeppallns, acTHUIMaTH3M KOCHIX IIy4KOB, JHMCTOPCHS, XpOMAaTHYeCKas
abepparnus.

B. Acturmarusm, o6yciorneHnEIH ACHMMETPHEH ONTHYECKOH CHCTeMSI, chepuueckas abep-
Panus, aCTUIMATH3M KOCBIX ITY4KOB, JUCTOPCHSA, XPOMATHYECKas abeppartus..

I'. Jlucropens, acTUrMaTH3M KOCKIX ITYUKOB, XPOMATHYECKAs abepparnus.

M. JlacTopcns, acTHIMAaTH3M KOCHIX I1Y9KOB, XpomaTtHdecKast abeppaliys, JaabHO30pPKOCTb.

18. Kaxoe yBemrueHue qaeT myma, ecili paccTOSHHE Hauny4mero 3penus 27 cM. @okycHoe
paccrosHue 3 cM?

A. JlaHHEBIX HEAOCTATOYHO IS pacuera

B. 81
B. 9
T. 5
o 29

19. Onpenenure doxycnoe paccrosmue JIYIbl, NAIOWEH INECTUKPATHOE YBEIMYEHHE NPH
PacCTOSHUN HAUITyqIIero 3peHus 42 cM.

. 0.14 cMm

232 cm

7 cm

0.7 cm

1.4 cm.

HO@WH»>

20. B yeM M3MepseTcs ONTHYECKAS CHIIA JIMH3DL?
A. Jlwontpus

b. Hsroron

B. Ixoyis

I'. Kauzgena
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21. C xakoit pusmuueckoit XapaKTEPUCTHKOM CBA3aHO pa3iu4ue B [(BETE?
A. ¢ IIHHOMN BOJHEL

b. ¢ uaTeHCHBHOCTEIO CBeTa;

B. ¢ mokasarenem npenomienns CpeIEL;

I'. ¢ vacroroit.+

22. Ot 4ero He 3aBHCHT [OKa3aTeNb IIPENIOMJIEHHS BeIecTBa?
A. 0T cBoiicTBa BemecTBa;+

b. OT A7MHEI BOSTHEL,

B. ot yacroTer;

I'. ot yrna npenomnenus;

JI. 0T ckopocTH cBeTa.

OIIK-6.3 cnocoGen mpuoGperaTs HOBHIE MaTCMaTH4CCKHE M €CTECTBEHHOHAYYHBIE 3HAHMA, HC-
TI0JIB3ysl COBPEMEHHBIE 0Opa30BaTENbHEIE M HH(OPMALUOHHbIE TEXHOIOIVH,

23. B KaKuX eMHULAX H3MEPETCS SKCIO3MIHOHHAS nosza?

A. Pam, K, P.

b. 3B, Bap.

B. Kun/kr, P.

I'. Pax, Bap, 38.0

H. Pan, Jix/kr.

24. BribepuTe onpeeneHue MOIHOCTH TTOTTIOLEHHOM JIO3EI.

A. OtHOIIEHHE NIPUPAILECHHS SKBUBAICHTHOMN mo3s! (dH) k mHTEpBATY Bpemeny (dt).

b. OTHOmERNE NpHpaIeHus TOTIOMenHOM 03I (dD) x unTepBany Bpemenn (dt).

B. 3ro npoussenenve nosri (dD) na ko3 dpunmenT Kavectna (k).

I'. 310 mpoussenenune NOMJIOMEeHHOR o3kl (dD) Ha CAMHHITY IUTOIAAH 00JIyYyaeMoro Belme-
CTBa. '

A. Ornomenwue suepruu (E) k Macce 00JIy4eHHOTO BemecTBa.

25. Brifepute npaBuisHoe ompeelicHue OTKPBITOH TEPMOAMHAMUYECKOM CHCTEMBL:

A. Orxpriroit TIC Ha3biBaeTcs CHCTEMA, HE UMEIOIAS 000IOUKH.

B. Otxperroit T/IC HaseBaeTcss crcreMa, KoTopas OOMEHMBACTCS ¢ OKpYXKaroMIei cpexoit
BEIIECTBOM.

B. Otkpsiroit TIIC HasweiBaeTcs CHCTeMa, KOTOpas OOMEHHBAETCS C OKpPY:KAIOIIEit cpenoit
SHEpruei.,

I'. OtxkperToit TAC HasbBaercs CHCTEMa, KOTOpas OOMEHHBACTCS C OKpyKarormeil cpenoit
BELIECTBOM U SHEPIHEi].

26. Kakue TepMonuHaMuueckue TIapaMeTphbl OIMCBIBAIOT TEPMOAMHAMHYECKYIO CHCTEMY?
A. Jlasnenne, TeMueparypa, oGbeM, Macca.

b. Temneparypa, rpaguent KOHIICHTpAalHH, Macca, TpPaueHT JaBIICHHS.

B. Temneparypa, rpaguent KOHLICHTPAIMH, Macca, TPaJHeHT JaBIeHHS, 00beM.

I'. Macca, rpaguent o6beMa, napneHue.

H. Macca, rpaguent o6beMa, TEMIIEpaTypa, SHTPOIHS.

27. Kaxue BeIHMYMHEI HA3HIBAIOTCA JKCTEHCHBHEIME?

A. 3HaueHHe KOTOPHIX 3aBHCHT OT KOTHYECTBA BEIIECTBA U pa3Mepa CHCTEMEL
B. 3HaueHNEe KOTOPBIX 3aBUCHT OT BEJIMYHHEL NaBJICHHs] H KOHLEHTPALUH.

B. 3naueHne KOTOPEIX He 3aBHCHT OT KONHYECTBA BeIlleCTBA.

I'. 3raueHne KOTOPEIX 3aBUCHT OT TEMIIEPATYPHI.
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I[. 3navyenne KOTOPBIX HE 3aBHCUT OT BEJIUYHHEI TaBJICHUSL U KOHIICHTpaIuuy.

28. Kaxue BeJMYMHBI HA3BIBAIOTCH MHTEHCHBHBIMHEY

A. 3HaYCHHE KOTOPHIX 3aBHCHT OT TEMIIEPATYPEL 1 pasMepa CUCTEMEL.

b. 3Hauenue KOTOPHIX He 3aBHCHT OT KOJIMYECTBA BEIIECTRA M pasMepa CHCTEMBL.

B. 3HaueHue KOTOPHIX 3aBUCHUT OT pasMepa CHCTEMBL

I'. 3HaYeHMEe KOTOPBIX 3aBUCHT OT KOJMYECTBA BEINECTBa.

H. 3BaueHHE KOTOPHIX HE 3aBHCHT OT KOJIHYECTRA TEMIIEPATYPsl U pa3MepPa CHCTEMEL

29. Yro Ha3kIBAaETCS OGPATHMBIM TEPMOAMHAMIYECKIM mporeccom?

A. Tlponecc, mpu KOTOPOM CHCTEMa MOXKET BEPHYTHCSH B HCXOJIHOE COCTOSHHE.

B. Ilpouecc, npu KOTOPOM IS BO3BpATa CHCTEMBI B HCXOHOE COCTOSHHE TpeDbyIoTCs 3arpa-
THI SJHEPrHUH.,

B. IIponecc, npu KOTOPOM IS BO3BPATa CHCTEMEI B HCXOIHOE COCTOSHHUE He IIPOMCXOMUT 3a-
TPaT SHEPTHH.

I'. IIponecc, mpu KOTOPOM CHCTEMa BCETIa BO3BPAINAETCA B HCXOMHOE COCTOSHHEE,

30. Kaxoit pusuueckuii cMbicn koaddumuenta i dysun?

A. Koadpdumment auddysuu - pusndeckas Bennuuna, YUCJIEHHO paBHAast KOJIMYECTRY Belle-
CTBA, M PYHAMPYIOMETO B €MHAIYY BPEMEHH epe3 MeMOpaHy eIHHIIHOH TOJTIUHEL

b. Kospdumuent nuddysuu - pusndeckas senmunna paBHas H3MEHEHHUIO Pa3HOCTH KOHIICH-
TpPaly{ BEMECTBA B CANHUITY BPEMEHH.

B. Koapdunuent muddysun - husmdeckas BenuumHa IHCICHHO paBHas KOJHMYECTBY Bellle-
CTBa, MM GYHAUPYIOMEro B EAMHALYY BPEMEHH Yepes eANHHLY ILIOMAIY IIPH TpagfeHTe
KOHI[EHTPAIlVH PAaBHOM €IUHHUIIE.

I'. Kospdpumment muddysnn Gespasmepnas Bemmunna, KOTOpasg YYUTBIBAET CBOMCTBA caMoi
MeMOpaHs! ¥ qudYHAUPYIOMEro BeIeCTRA.

A. Kospdurment maddysuu - pusuaeckas BenmunHa paBHAsS HIMEHEHHIO Pa3sHOCTH KOH-
IICHTPALMU BENIECTBA B €AUHUILY BPEMEHH Y€pe3 €IMHHUILY [UIOIIa .

31. BeibepuTe mapaMeTphl, KOTOPHIE BXOIST bopmyny Ilyazeiins.

A. T’panment ckopocTH, JumuHa cocyna, Ko3¢¢HIMEHT BI3KOCTH.

B. Pagmyc cocyna, jumHa cocyna, pa3sHOCTE JaBIeHUH, K03 OUIMCHT BA3KOCTH.

B. Panuyc cocyna, mmHa cocyna, IIOMans B3aHMOACHCTBYIOMIX CIIOEB, KO OHUIUCHT Bs3-
KOCTH.

I'. lnuna cocyna, miomais B3auMOAEHCTBYIONUX CIIOEB, KO3 OHIMEHT BA3KOCTH.

J.  PasHoCTS naBneHuit, IIOTHOCTE KPOBH, JUTHHA COCYa, k03 duIMeHT BA3KOCTH.

32. Bribepure mapaMeTpEI, OT KOTOPBIX 3aBHCHT XapaKTep TEUCHHS XUKOCTH 110 COCYAAM.

A. II1oTHOCT XHIKOCTH, AUHAMUYECKAS BI3KOCTH, CKOPOCTb TEYCHMS JKHJIKOCTH, PaJHyC
cocyna.

B. ILIOTHOCTE XHAKOCTH, JIMHA COCY/IA, CKOPOCTE TEYEHHS XUJIKOCTH, pajiuyc coCcyaa.

B. I'panuienT RaBeHus, JIMHA COCYa, CKOPOCTh TEUeHHUS KHUOKOCTH, paJuyc COCyaa.

I'. 'mppasmideckoe conmpoTHBIEHHE, UIMHA COCYNa, CKOPOCTH TEYSHHS XMIKOCTH, pasinyc

cocyza. -

IIOTHOCTE XHIAKOCTH, JINHA COCYa, PA3HOCTS JaBIICHMUI, pagMyc cocyna.

To onpenensercs uucnom PelHONbCA NPY ABIKEHHUH BA3KOH HUIKOCTH 110 Tpyoe?

CKOpoCTh TeUYEHHS JKHIKOCTH.

XapakTep TedeHHs JKUIKOCTH.

BennunHa oTHOIIEHHS KMHEMATHYECKOH BA3KOCTH K JUHAMIIECKOIA,

l'uppasimyeckoe conpoTuBneRue TpyOHL.

O0BeM nmpoTekaromei KUIKOCTH.

w3
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34. TloueMy KpOBB SIBISETCS HEHBIOTOHOBCKOM HKHITKOCTHIO?
A. OTo0 00yCIIOBIIEHO HAIMYHEM B Hell (POPMEHHBIX 3IEMEHTOB.

B. 310 06ycnoBneno Tem, uto s KpoBH uwcno Peiimonsica IPUHUMAET KPUTHYECKOE 3HA-
YeHUE.

B. Br0 o6ycnosneno GonbmuM ko3dpHIEEHTOM BI3KOCTH KpOBH.
I'. 310 06ycnoBIeHO MaNeHEKEM KOA(PPHITHEHTOM BI3KOCTH KpPOBH.

4. METOAWYECKHE MATEPHAJIbL, ONPEAEJISIFOLIUE ITPOIIETY PBI
OLEHVBAHUS 3HAHWI, YMEHWIA 1 HABBIKOB
1 OTBITA JESTETBHOCTH, XAPAKTEPA3YIOLIMX DTATIBI
®OPMUPOBAHMS KOMITETEHIMIA

Kputepuu OLIEHUBAHUS 3HAHHH 06V'—IﬂlOLLlHXC$I TIPpH TIPOBENCHUHN KOJIJIOKBH-

yMa.

* OTMeTKa «OTIHYHO» - OGYHAIOMMICS YETKO BBIPAKAET CROKO TOYKY 3pEHHS II0 pacCMaT-
PHUBAEMBEIM BOIIPOCAM, IPUBOJS COOTBETCTBYIOLIME IPAMEDEL.

¢ OrMeTKa «X0pomo» - 06yYaOIUIHCS JOMYCKAET OTAEIbHEIE IOTPEIHOCTH B OTBETE

* OTMETKA «YAOBJIETBOPHTEILHO» - OOYUAIOMMIACS OGHADYKABAET IpoGensl B 3HAHMUSIX
OCHOBHOT'0 y4¢6HOTO M HOPMATHBHOTO MaTepHaa.

* OTMeTKa «HEYIOBJIETBOPUTEILHO» - OGYYArOLHIicS o0HapyXUBaeT CyIIECTBEHHbBIE
MPOGEEl B 3HAHUAX OCHOBHBIX MOJIOXEHHH AUCIHILIHHEL HEYMEHHE C MIOMOMIBIO ITpeToaaBaTess
IOJIYYHTh [IPABUIBHOE PELICHUE KOHKPETHON IPAKTHYECKOM 3a1auH.

Kputepuu OLIEHUBAaHUS 3HAHUH oGWaromuxcx IPA IIPOBEACHUHN TECTHPOBA-

HUA:

PesynbTar TeCTMPOBAHHS OLEHMBAETCA IO IPONEHTHON IIKANe OLEHKH. Kaxxmomy o0y~
HaIOMEMYCsl IPEATATaeTCsl KOMILIEKT TECTOBBIX 3a/faHuil U3 25 BOIpOCoB:
¢ OT™MeTKAa OTIMYHO» — 25-22 NPaBHITBHEIX OTBETOB.
* OT™MeTKa «X0pomIo» — 21-18 OpaBRHIBHBIX OTBETOB.
* OTmerika «ynoBJeTBOpHTENBLHOY — 17-13 NPaBUIBHBIX OTBETOB.
* OTMeTKA «HEY/IOBJIETBOPHTEILHOY» — MeHee |3 IPaBHILHBIX OTBETOB
Kpurepnu 3nanmii npu nposeeHun 3avera;

* OT™MeTKa «3aYTeH0» — BHIONHEHE BCE BHABI Y4eGHOMH PaboTEl, IPelyCMOTPEHHEIE y4eh-
HBIM [MaHOM. OOyYalomuics AEMOHCTPUPYET COOTBETCTBHE 3HAHMIA, YMEHHI, HABBIKOB IIpUBe-
ACHHEIM B TabIMLAX [IOKA3ATENAM, OIEPHPYET IPHOGPETCHHEIMA 3HAHUAMH, YMEHHSIMH, HaBBIKA-
MH, TIDUMCHACT VX B CHTYallAsX NOBBIICHHON CIOXHOCTH. [IpH 3TOM MOTyT GHITH JONYIIEHH! He-
TOYHOCTH, 3aTPYAHCHUA DM AHATHTHYECKUX OIEpaAlKX, IIepeHOCe 3HAHUH M YMEHMI Ha HOBbIE,
HECTaHIapTHBIE CUTYalHH.

*OTMeTKa «HE 3aUTeHO» — HE BHINONHEHH BHALI Y4eGHOM paboTEl, IpeayCMOTPEHHEIE
Y4eOHEIM ILIaHOM. JEMOHCTPHPYET HENONHOE COOTBETCTBUE 3HAHHIA, YMEHHH, HaBBIKOB IpHBE-
JICHHBIM B Ta0IMI@x MOKa3aTeNel, TOMyCKAIOTCS 3HAYMTEIBHBIE OLIMGKH, IPOSBIAETCS OTCYT-
CTBUE 3HAHWH, YMCHH}, HAaBBIKOB 1O GOJBIIEMY DAy OKa3aTelNel, 0OYYAIOMMItCs HCIBITHRAET
SHAYMTCIIBHEIC 3aTPYAHEHNA TIPH ONIEPHPOBAHUH 3HAHMAMM M YMEHUAMH [PU UX TIEPEHOCE Ha HO-
BBIE CUTYaIlHH.
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AnHOTanusa padodeii NporpaMMebl ANCINIINHEI
b1.0.14.04 «bnoduzuxa»
Yposens Boicmero o6pasosanua BAKAJIABPHAT
Hanpasaenne moarorosku 06.03.01 buosiorns
Ipo¢uan buoskosorna
®opma o0y4ueHus oOUHAH

Ieap aucouniaunb: [lozHaHHe GU3UYECKHX 3aKOHOMEPHOCTEH MPOLIECCOB B XXMBOM OpPTaHH3ME,
($hOpMHpOBaHHE MPEACTABJICHUMN, MOHATHH, 3HAHWA O (YHAAMEHTAIBHBIX 3aKOHAX KIACCHYECKOH M
COBPEMEHHOH OHMO(H3UKM M HABBIKOB NMPHMEHEHHs B MpodeccHOHANbHOM NeSTeNbHOCTH (U3HUECKHX
METOAOB M3MEPEHMI U HCCIE0BAHMIA,

Mecrto aucuunaunbl B yueonom muane: /ucummmeaa 51.0.14.04 «buodnsuka» OTHOCHTCS K
monynio b1.5.14 «buonorusa xietkw» 0a30BOM YacTH y4eOHOro nnaHa, JUCLMILUIAHA OCBaHBAacTCA B 3
cemectpe. TpebopaHHE K pe3yNbTaTaM OCBOCHHUS MUCLHUIUIMH: B Pe3yJIbTATe H3YUCHHS AYCIIHILTHHEI
¢dopmupyrorcs cnenyromue komnerenimu: OITK-2, OIIK-6

OIIK-2 CmocofeH IpHMEHATH NPHUHIHUNB CTPYKTYPHO-(QYHKIITMOHANBHON OpraHH3aiuH,
HCIONB30BaTh (U3HONOTHYECKNE, IUTOJOTHIECKUe, OnoxuMudeckue, 6Mohu3NIecKue METOIbI
aHANM3a JUIA OLEHKH H KOPPEKUHH COCTOSHHA JKMBEIX OOBLEKTOB M MOHHTOPHHIA CPEABl HX
oOHTaHU:

OIIK-2.1 nmpHUMEHSeT NPUHIMIBI CTPYKTYPHO-QYHKLHOHANBHOW OpraHu3aliy IS H3YUeHHS
Ouonoruyeckux 0ObEKTOB H OLIEHKH COCTOSHUS JKUBBIX CHCTEM. '

OIIK-2.2 wWchone3yeT (GH3HONOTUYECKHE, LUTONOTHYECKHE, GHOXMMMYECKHe, OGHO(H3MUECKHE
METOZbl aHAJIN3a )11 MOHHTOPHHIA M KOPPEKLMH Cpeabl OOUTaHUs XKHUBbIX OOBEKTOB.
OIIK-6 CmocobeH HCIONb30BaTh B NPO(EecCHOHANLHOM OEATENLHOCTH OCHOBHBIE 3aKOHBI
Gu3NKA, XMMAH, HayK 0 3eMiie M GHOJIOTHH, IPUMEHATH METOABI MAaTEMAaTUYEeCKOTO aHATHM3a U
MOJEJIMPOBAHUSA, TEOPETHYECKHX M 3KCIEPUMEHTAIBHBIX HCCIEIOBAHUN, MpHOOpETaTh HOBBIE
MaTeMaTHIEeCKHE ¥ €CTECTBEHHOHAYYHBIE 3HAHUS, HCIIOJIb3YS COBpEMEHHBIEe 00pa3oBaTe/IbHBIE H
HHGOPMALMOHHEIE TEXHOJIOTHH:

OIIK-6.1 Hicnone3yeT B npodeccHOHAILHOM AEATENIBHOCTH OCHOBHEIC 3aKOHBI (PH3HMKH, XHMHH,
HayK 0 3emiie 1 GHONTOTHH.

OIIK-6.2 TlpuMeHseT METONB MAaTeMaTUYECKOI'O aHAIM3a M MOJEIHPOBAHUA, TEOPETHUECKUX M
9KCNEPUMEHTATIBHBIX HCCEI0BAHUM.

OIIK-6.3 cnocobeH mnpHoOpeTaTh HOBBIE MAaTEMAaTHHYECKHE H ECTECTBEHHOHAYYHBIE 3HaHHH,
HCIIONB3Ys COBpeMEHHBIe 00pa3oBaTebHble H HH)OPMALMOHHBIE TEXHOIOTHH.

Kpartkoe coaepxanne THCHHMILIHHBE: BpalaTensHoe JBIDKEHNE B )KUBBIX OpraHH3Max, JeHcTBHE
BHOpamuii Ha SKMBBIE OpraHM3MBI, MeXaHWUeckue cBoiicTBa OHonoruueckux TkaHed. Pusnueckue
CROUCTBa KPOBH, 3aKOHOMEPHOCTH JBIKEHHA KPOBH IIO COCYAMCTOH CHCTeMe, cepALle KaKk MeXaHH4ecKas
cHucTeMa, METOAbl H3MEPeHHs JaBieHus KpoBy. KoneGaHus U BOJHBI: OCHOBHBIE MEXaHH3MBI M3JTyUCHHUA
3ByKa B )KHBOTHOM MHpE, BOCTIPUATHE 3BYKA, CJIYXOBOH ammapar opraHu3Ma, 6uocdusuka uH}pasByka U
yAbTpa3Byka, NMPUMEHEHHE YNBTPa3ByKa B BeTepuHapuu. TepMmoavHaMHKa OHOJIOTHMYECKHX CHCTEM.
Iepeoe Hauano TEPMOAMHAMUKH B GHONOrHM, TEILIOBOH OalaHC XKMBOro OpraHm3sMa, BTOpPOE Hayajlo
TEPMOAMHAMUKH B GHOJIOTHH, 0COOEHHOCTH TEPMOANHAMHKHY OTKPHITBIX cucTeM. JleficTBHE IOCTOAHHOTO
¥ TIGPEMEHHOTO HJIEKTPHYECKOTO TOKA Ha KMBOH OPraHH3M, JEHCTBHE MOCTOSHHOrO MArHUTHOTO MOJ Ha
OpraHu3M  MIICKONIMTAIONMMX, MeTOAbl 3nekTporpaduu. BpallleHHe IUIOCKOCTH MOJAAPH3ALMH.
[TpuMeHeHNe NONIPH3OBAHHOTO CBeTa B OMonormueckux ucciemoBaHuax. Caxapumerpusa. Brmsanue
TETUIOBOTO HW3NyYeHHs Ha JXMBOM opraHusM. HMoHusupyromee u3yueHue. buosiormdeckoe feicTsre
HOHH3UPYIOIMX H3nydeHuil. losumerpus. IIpuMeHeHre H30TOMHOTO aHaIH3A.

O6was TPyA0eMKOCTh NHCIMILIHHBI: 2 3a4eTHEIe eIMHULEI (72 Yaca).
Hrorosblii KOHTPOJIbL O AHCIHIIJIHHE: 3a4eT.



