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1. OFPBEM JUCHHUIIJINHBI
Bcero: 3 3a4eTHbIX eaHHHUIBI Tpya10eMKOCTH (108 akageMHUECKHX 4acoB)

Ounas popma odyuenus

o Ha Bcro auc- Cemecrp
Bua yuebHoii paboTsl

LUIUTHHY 7
AyIMTOpPHBIE 3aHATHS (KOHTAKTHasi paboTa ¢ npenojaBare-
JieM), BCero 4acos _ 88 88
B TOM YHCJIE:
Jlekumu 44 4+
[IpakTHyeckne padoThl 44 44
CamocTosiTesibHAs paboTa, BCEro 4acoB 20 20

B TOM HHCJIC:

[ToaroToBka K 3a4eTy 18 18

Jpyrue BUALI caMOCTOSTETLHON paboThl

2 2
Bu npoMeskyTOUHOH aTTecTaAlHH 3a4er 3aver
O01as TPy10eMKOCTh IHCHHILIHHBI H TPY10EMKOCTB 10 ce- 108 108

MecTpam, 1acoB




1. MECTO JUCHHUITJIMHbI
B CTPYKTYPE OBPA30BATEJbHON MTPOIPAMMBI

Hucunnmina «®usudeckne MeToabl W HHPOPMALMOHHBIE TEXHOJOTMH B
€CTECTBCHHBIX HAYKaX» OTHOCHTCH K 4acTH, POPMHUPYEMOH y4acTHHKaMH 06pa3o-
BATEJILHBIX OTHOIIEHUH biok 1.

U3ydenne aucuuiuMHbl Ga3upyeTcsi Ha 3HAHUAX, YMEHHUSX, HABBIKAX, npH-
0OpeTE€HHBIX 00y4aroUIMMHUCSA B MPOLECCe H3yYeHHs (DH3MKM, MAaTeMAaTHKH, WH-
(opMaLIMOHHBIX TEXHOJIOTHH.

PesynbraTel 00yuenus no AMCHMIIMHE HEOOXOAMMBI UIS GOPMUPOBAHHS
00y4YaroImMXCsl UEJOCTHOrO MpPEACTABICHUS O MeXaHH3Max byHKUHOHMPOBaHHSI
’KHBBIX CHCTEM, POJIH (DU3HKE B M3YHYCHHUH )KHBOTO OpPraHu3Ma.

TpeboBanus K BXOAHBIM 3HAHUAM, YMEHHAM, HABBIKAM M KOMIICTCHIIHAM:

OcBoeHHs Kypca onupaercs Ha 3HaHHUS DU3MUECKHX 3aKOHOB, H3YYaeMbIX
B Kypce o0weH GU3MKH, B YaACTHOCTH, U3 pasjiesia MeXaHUKH, ONTHKH, IEKTPOIH-
HAMHKH.

[Ipn n3yuenunn xkypca «dusndeckne MeToabl U HHYOPMAIIMOHHBIE TEXHOJIO-
THH B €CTECTBCHHBIX HayKax» O0y4arolMecs J0/KHDBI MPOSBHTL YMEHHS 0Obsc-
HATH MOBEICHHE OMOJNIOrMYECKMX CHCTEM, MCIIONB3Ys METOAbI H 3aKOHBI (DM3HKH,
3HATh U yMETb HCIOJBL30BaTh (PU3HMUYECKHE METO/bI MCCIIEJOBAHUS B XUMUH, OHO-
JIOTHH, METUIIHHE.

Ipu BBINOJNHEHNH NPAKTHYECKUX PAbOT y 00y4aloWKXCs 0KHEI chopMu-
pPOBAaThCA 3HAHHUSA YMEHHS [IPUMEHSThH MOJYy4YEHHbIE 3HAHHUS ISl OOBSICHEHHUS M HC-
CJICZIOBAHUs PA3IHYHBIX [TPOIIECCOB B €CTECTBEHHBIX HAYKAX.

2. INTAHUPYEMBI PE3YJIBTATbHI OBYYEHUSA

Lle1b10 OCBOCHHMS JMCLUMIUIMHBI 3aKIHOUACTCS B PACCMOTPEHHH OCHOBHBIX
(pM3HYECKHX 3aKOHOMEPHOCTEH, JIKAIINX B OCHOBE (DYHKIIMOHMPOBAHHS GHOJIO-
FMYECKHX 00BEKTOB, XKHMBOIO OPraHU3Ma, MEXaHHU3MOB MOJMyueHUs HHHOPMALIUH O
COCTOSIHHH BHYTPEHHCH W BHELIHEH Cpe/ibl, XapaKTePHCTHK OHOJOTHYECKHX Mapa-
METPOB.

Komnerenumu, hpopmupyemeie B pe3ysibTaTte OCBOCHHS JHCLHUIUIMHBL

[IK-2 CriocoOHOCTL NPOBOANTL HAYUHbIC HCCICIOBAHUS B H30paHHON 001a-
CTH JKCMEPUMEHTAJIbHbIX W (MJIH) TEOPETHYCCKUX (H3MYECKUX HCCIIENOBAHUN C
NOMOLIbIO COBPEMEHHOW NPHOOPHOH 0asbl (B TOM 4MCIIe CIOXKHOTO (HH3HYECKOro
000pyn0BaHHA) U HHPOPMALMOHHBIX TEXHOJIOTHI C Y4ETOM OTEUECTBEHHOTO M 3a-
pyOexHOro ornsiTa
B pesynbrate m3yueHMs AMCUMIUTMHBI O0YYalOLIMICS JOJKEH NPHOOPECTH cle-
JIYHOLIME 3HAHUS, YMEHHS U HABBIKH.
OOyuarouHics 10/KeH 3HATh:

e TepmuHBI W onpeleseHHs, HCNONb3yeMble B €CTECTBEHHBIX Haykax (s
[1K-2)
¢ ®Du3MYECKHE NMPUHLMIBI CTPOCHHUS W OHOGHU3HYECKHE OCHOBBI (DYHKIHMOHH-
POBaHHsI KI€TOUHBIX CTPYKTYP, KJIETOK, OPIaHOB H CUCTEM OpraHusma; (Jiis
[1K-2)



® OcHoBHBIE (QU3HYECKHE 3aKOHBI, JISKALIHE B OCHOBE (YHKIIMOHHPOBaAHHS
Pa3JIM4HBIX METOJI0B HccneqoBaHus; (s [1K-2)

* MouiekyaspHble MEXaHH3MbI TPAHCIIOPTA BEMIECTB, ABIXaHHS (V1A [1K-2)

* Mexanusmbl npeoOpaszoBaHis W KOAMPOBaHMS MH(OPMALHH B GHOIOrHYE-
CKHX cucTemax. (s [TK-2)

YMmern:

L HpHMCHHTh 3aKOHbI MEXAHHUKH, OITHKH, TEPMOIHNHAMHUKH, THAPOIUHAMHUKH
AJIs OITUCaHHUA MPOUCXOUSALLHX B OMOJIOrHYECKHX CHCTEMAax [IPpOLCCCOB; (J_U'IH

I1K-2)

* Illpumensth MeToaMueCKHe MPHUEMbl NPOBEACHHS DU3MYECKHX HCCISN0BA-

HHH B €CTECTBEHHBbIX Haykax (juis [TK-2)

Biiajers HaBbiKaMM OOBACHEHHS M MCCIE10BAHHS (DH3HUECKHX IPOLIECCOB B OHO-
JIOTHYECKHX CUCTEMaxX M HaBbIKAMHU HCCJICA0BAHUA OHOOTHYECKHX CHCTEM.

4. COAEP)KAHUE JUCHHUIIJINHBI

4.1. YueOHO-TeMaTHYeCKHH MJIaH

Ounas gpopma obyuyenns

Ho- Koan4vecrso yacos
mep KOHTAKTHO#H padoThl ¢
pas- npenogaBare/iem
HaumenoBanue pasieina,
Pybex | ne- [Ipakruu.
TEMBI Jexkuun
Ja, 3AHATHS
Te- Ounas gopma ob6yue-
MbI HHs
| Beenenue. 3uauenne ¢usnueckux MeTOOB Hccie- 5 )
JOBaHHs B €CTCCTBEHHbIX HAyKax
5 DusnyueckHe METO/bI  MCCICA0BAHNS  TEIUIOBbIX 6 6
MPOLIECCOB B OPraHU3Me
Pybex P P
] 3 Du3nyecKne METO/Lbl HCCIIEA0BAHNS OHOTOrHYe- 6 6
CKHX MemOpaH
Hcnonb3oBanne (usMyeckux METOI0B HccienoBa-
4 | HHSL S PETHCTPALMK JIEKTPHUUECKUX CHUTHAIIOB ¢ 4 6
MOBEPXHOCTH JKHBbIX OPraHH3MOB.
PybexHblii KOHTpOIIL | 2
5 | Metoasl cniekTpockonuu 4
6 bruodusuka kposoobpaiueHns. IBOMIOUHA METON0B £ 6
MCCJICIOBAHHSA CHCTEM KPOBOOOpaLLEH S
Mace-cnekrpomerpusi. OcoGeHHOCTH perneTpaLmi 6
Pybex Macc-criekTpoB. OOWHMI BH)T Macc-criekTpa.
2 7 6
Macc-cneKTpbl BBICOKOrO paspeLieHus
g Dusnueckne METOLbI UCCIIE0BAHHS OHOTOTHYECKHX 6 8
CHCTEM




4.3. llpakTHUyecKHe 3aHATHSA

Ho- Hop-
Mep MAaTHB
HaumenoBanue pasje-
pas- 5 HanmeHoBaHHe NPAKTHYECKOI'0 HIIH TEMbI Bpe-
aeJa, . CEMHHAPCKOI0 3aHATHS MeHH
TeMbl
Te-
MBI
3HaveHue PU3NYECKHX 2
OTkpbITHS yueHbIX (H3MKOB ¥ OHOJIOTOB, TTPO-
| METO/10B HCCIIEI0BAHUSA
1Ie/IIIKe Ha TpPaHKIe pa3/esa HayK
B €CTECTBCHHbIX HayKax.
i 2
Mertoa Henpamoii H
DuznyecKkre MeTo/ bl S e
MCCIIe/10BaHUS TEILIO- o 2
2 Metoj npsiMoi KOJIOPHMETPHH
BbIX IIPOLIECCOB B Opra-
HU3ME DU3MYECKHE METO/Ibl HCC/IEI0BAHME TEIJIOBBIX 2
IPOLIECCOB
Pacuer pazHocTH noteHUHanoB Ha MeMOpaHe 2
KJICTKH
®dusnyeckHe  METO/bl s 5
3 | Hoonesosaiis Shoktris n3uqecxn§ METO/Ibl HCCIICIOBAHHUS TPOBOAH-
MOCTH MeM b
YECKHX MeMOpaH L R 5
Dusznyeckue MoAeIH OHOJIOTHYECKUX MeMOpaH
HMcnonb3oBanue  gusu- 6
YECKHX METOLOB HCClle-
JOBAHHA Ul PEerucTpa-
JneKkTpuyecKas akTHBHOCTb OHOMOrHYEeCKHX
4 | uuu AMEKTPHUECKUX
00BbEKTOB
CHUTHAJIOB C TMOBEpPXHO-
CTH JKHBBIX OPTaHH3MOB.
3 2
CHsATHE CreKTpa/IbHOM XapakTepUCTHKY yXa Ha
5 MeTo1bl CIEKTPOCKO- [OPOTe CIBILLIUMOCTH
[HH.
2
['1a3 kak onTU4eckas cucTema
Pacuer napameTpoB reMoAHHAMHKH 2
6 Brodusnka kposoo6- I'mapoanHamuueckue Moienu 2
paLleHus
DU3HYECKHE METO/ bl HCCIIE0BAaHHS TapaMeTpPOB 2
KpOBOOOpalLcHHA
Macc-crniekTpoMeTpHsi. 2
OcobeHHOCTH Macc-cnex’rpocxonm
PErHCTPALIHK Mace-
cnektpoB. O0UMil BUL y
7 | Macc-CreKTpa.

Mace-cnekTpbl
BBICOKOTO pa3pelieHus

Macc-crneKkTpbl BBICOKOTO pa3pellecHHs




8 M3ydeHue ynpyrux cBOHCTB KOCTHOH TKaHH

dusuuecKkre MeToabl
Hece0BaHns OMOJIOTH-

YECKHX CHCTEM )
yﬂprEBB}’KOBble METOAbI HCCJICIOBAHUA

OnTHyecKkrue MeTObl HCCIIC/IOBAHUS

PeHTreHOBCKHE METO/Ibl HCCIICIOBAHUS

Bceero: 44

5. METOAUYECKHE YKAZAHUSA OBYYAIKOLWUMCH
MO OCBOEHUKO JUCLHHUIT/IMHDI

[Tpu npocTylIMBaHUK JEKUHMA PEKOMEHAYETCS B KOHCIEKTe OTMEYaTh BCE
B@)KHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPsieT BHUMAHHE MPEIo/1aBaTelib, B HaCTHOCTH
T€, KOTOPbIC HAIPaBJICHbl HA KAYECTBEHHOE BbINOJHEHHE COOTBETCTBYIOLIEH IPaK-
THYECKOH PabOThlI.

[IpenonaparesneM 3arlaHUPOBAHO HCMOJIB30BAHUE MTPH YTEHHH JICKLIMH TEX-
Hosoruk yueOHOM auckyccuu. [loatomy pexomenayercs GUKCHpOBaTh s cebds
MHTEPECHBIE MOMEHTBI C 11€JIbK0 MX AKTHBHOT'O 00CYK/ICHHS HA IHCKYCCHH B KOHIIE
JIEKLHH.

3a10roM KaueCTBEHHOT'O BBINOJHEHHUS 3a/laHui MPAKTHYECKHX 3aHATHUH sB-
JISICTCS CaMOCTOSTEIbHAA MOArOTOBKA K HUM HakaHyHe [yTEM [OBTOPEHHs Marte-
pHAJIOB JIeKLMH. Pexomenayercs noAroToBUTE BOMPOCHI 10 HEACHBIM MOMEHTAM H
00CYIUTb HX C TIPEMNOAABATEIEM B HA4a/1e MPaKTHYECKOH padoThl.

JInsi TeKyLIero KOHTpOJIs YCIIEBaeMOCTH M0 OYHOH (opme 00yUYeHHs Mperno-
JIAaBaTEJIeM HCIOJb3YeTCs OaJJIbHO-PEHTUHIOBAs CUCTEMa KOHTPOJISI W OLEHKH
aKaJeMHYEeCKOH aKTHBHOCTH. [103TOMY HACTOATENBHO PEKOMEH/YETCsl TUIATE/IbHO
rnpopabaTbiBaTh MaTEpPUal JAUCLMIUIMHBI TIPH CaMOCTOSTENBHOH padoTe, y4yacTBoO-
BaTh BO BceX (opmax oOCYKAEHUSA M B3aUMOJACHCTBHUSA, KaK HA JIEKIUAX, TAK H Ha
MPAKTHYECKUX 3aHATHUAX B LIEJISIX JIYULIErO OCBOCHUSA MaTepHalla U 110Jy4eHHs Bbi-
COKOH OILIEHKH 10 pe3yJIbTaTaM OCBOCHUS AUCUMIIITHHBI.

BBINOJIHEHHE CaMOCTOSITEILHOM padOThl MOJPA3yMEBAET CaAMOCTOATEIIbHOE
H3Y4YeHHE pa3lesioB AMCUHTUIHHBI, MOATOTOBKY K MPAKTHYECKHM 3aHATHAM, K PYy-
O€IKHBIM KOHTPOJISIM, [TOJAMOTOBKY K 3auyeTy.

Jlis Gonee ray0OKOro yCBOCHHs MaTepualla 1o JaHHOMY Kypcy o0yuaro-
IMMCS TIPEe/IaraeTcs HMCIo/Ib30BaTh PEKOMEHIYEMYH) OCHOBHYIO M JOIOJIHH-
TEJBHYIO JTUTEPATYPY.

YkaszaHHble y4eOHUKH MMOJHOCTLIO COOTBETCTBYET MporpaMme Kypca. Peko-
MCHIyeMbIe yaeOHbIe MOCOOHs MMEIT A0CTaTOuHO O0ubiIoi 00beM. HacTh Mare-
puana MoXKeT ObITb BbIHECEHA Ha caMocTosTelbHyl0 pabory. OOydvaromieecs
JOJIKHBI TOMHHTB, YTO BCE BOTPOCHI, BBIHECCHHBIC HA CaMOCTOATENbHYO paboTy,
BKJTIFOYAIOTCS B 9K3aMEHAILIHOHHbIE OHJIETBL.



PexomMenayeMbliil peskum camMoCTOATEILHOH padoThl

Pexomen-
ayemas
Tpyaoem-
HaumeHnoBanue KOCTh,
BH/IA CAMOCTOATEILHOH padoThl aKaj. yac.
Ounasn
topma oby-
YCHHH
IloaroroBka K py0eKHBIM KOHTPOJIAM 2
(o 1 vacy Ha Kaxabli py0ex)
IToaroroBka K 3auery 18
Bcero: 20

6. POHJA OHEHOYHBIX CPEACTB
JJIA ATTECTAIMHU 11O JUCHHUITVIMHE
6.1. [lepevyeHb OLLEHOUYHBIX CPEACTB

1. bannbHo-peTHHIOBas CHCTEMa KOHTPOJISI M OLUECHKH aKaJIeMHYECKOH aKTHBHO-
ctu o0yqaromuxces B KI'Y (as ounoit popmel o0ydenus)
2. bank BompocoB H 3a1a4 K pyOexHbIM KOHTpoJisiM Nel,2
3. baHk BONpocoB K 3a4eTy

6.2. Cucrema 0a/1UIbHO-PEHTHHTOBOM OLIEHKH
padoThl 00Y4AIOMIHXCH MO0 JHCHHIJIHHE

Ounas opma 0OyueHus

Ne | Haumeno- S
L CoaepxaHue
Ounas popma o6yyenus
1 | Pacnpene- Pacrnipenenenne dajuios
JeHHe [Toce-
Gannos 3a enne | Paborama el e
: Bun [Toce- LEEH S HbIH KOH- | HBIH KOH-
CEMECTPBI - IpaKEH- (| DPAKTHHCS
yueOHOH LLIEHHE P | il KOH- KOH- 3ayer
N0 BHAAM | paGorpi: | nekumii | Yeckoro | KX Tponb Tposh
yueOHOM 3AHATHS = Nel Ne2
padoThI, To 11
CPOKH
lE bannbHas
CARIH Jlotl Jlo 22 Ho 13 Jo 13 Jo 30
yqeﬁﬂoﬁ OLICHKA:
paboThI




(1oBOAAT-

¢l 10 cBe-

AeHUs 22 nek- | 22 mpak- 22 mpaKkTH-

obyuaro- [lpume- | uwmii no 3”5’(2 M0 | weckmx3a- | Ha 10-ii | Ha 22-i
LIHXCA HA YaAHHSA: 0,5 6an- : naaﬂ_ HATHS 110 ] JIEKLIMK | JIEKLIHH
nepBom 1y Ganny

yueOHOM

3AHATHH)

Kpurepuii nepecuera
OaJIJIOB B TPAJAUIIMOH-
HYIO OLIEHKY T10 MTOram
paboTel B cemecTpe
JK3aMeHa

60 1 meHee 6anNIOB — HE3AUTEHO
bonee 60 6annoB -3auteHo

Kputepuu nomnycka k npome-
KYTOUHOH aTTECTAllMH, BO3-
MOKHOCTH IOJY4EHHSA aBTO-
MaTHYECKOro 3a4eTa (IK3a-
MEHAIMOHHOH OLEHKH) M0
JMCLIMIUTHHE, BO3MOKHOCTh
NoJy4eHus OOHYCHBIX Oal-
JIOB

Jis jonycka K poMexyTOYHOH aTTecTaluHH N0 AHCLHILIHHE 33 ceMecTp
o0yyarouHics 1okeH HabpaTh M0 HTOraM TEKYLLEro W pyOe)HOro KOHTpoEH
He MeHee 51 Oasuia. B cayuae, ecim ofyqatoiuiica Habpan menee 51 Ganna, 10
K dTTECTALMOHHBIM HCIBITAHUAM OH HE JI0MYCKAeTCH.

Jlns nonyuenus 3auera 6e3 MPoOBEACHHA MPOLEAYPbl NPOMEKYTOHHOH aT-
TecTaunH 06yyaroemycs HeoGX0MMO HabpaTh B X0/1e TEKYILEr0 H pyOexKHbIX
KOHTpoJIeH He menee 61 Gauta. B stom ciyqail uror 6aiibHON OLEHKH, Nomy-
yaeMol 00y4alolIUMes, onpe/lesseTcs no kojindecTBy OanaoB, HADPAHHBIX UM
B XOJlE TeKyllero W pyOemHbIX koHTpose. [Tpu 3TOM, Ha yeMmoTpeHune npero-
jnapares, OajuibHas oleHka o0yuawlerocs Moxer OblThb [OBBILIEHA 3a CUHET
MoayYeHHs JONOIHHTEILHBIX OaJITOB 38 aKa/IeMHYECKY 0 AKTHBHOCTh

OOyualomuics, UMCIOLLMHA MPaBo HA MOJYYCHME OLCHKH OC3 MPOBCACHHE
MPOMEXKYTOYHON aTTECTAIIMU, MOYKET MOBLICHTL €€ MYTEM Ca4M aTTecTalHOH-
HOrO McrbiTanua. B ciayuwae nonydenus obyqalollHmes Ha aTTecTallHOHHOM
uenbiTanuu 0 0a1oB UTOr OANIBHOR OLEHKH 110 IMCLMIUIMHE HE CHUKALTCH.

34 aKaJeMHYECKYI0 AKTHBHOCTb B XOJ/€ YCBOEHHS JHCLUHMIUIMHBI YHaCTHS B
yueOHOH, Hay4HO-HCCIIeN0BATEILCKON, CIOPTHBHON, KYJIbTYPHO-TBOPYECKOH H
001LEeCTBEHHOH esATeNbHOCTH 00yUaloLIeMycst MOTYT ObITh HAYHCIIEHBI JIOTION-
HHTeNbHBIC 0anibl. MakcMManbHOE KOJIMYECTBO JOMOIHHUTENBHBIX OAIOB 3a
aKaJeMHYECKYI0 AKTHBHOCTL cocTabiiseT 30.

OCHOBAHHEM /IS NIOJIYHEHHS JLONOJIHHTEbHBIX OAIOB ABAAIOTCS:

-BbINOJIHEHHE JOTOJIHHTEIILHBIX 33/IaHKi no ancumniauue. JlonoaHuress-
HbIC Oal/ibl HAYHCIAKOTCA MMPETIOAABATENIEM;

-y4acTHe B TEYeHHE cemecTpa B y4eOHOH, Hay4yHO-HCCNEN0BATENLCKOI,
CIIOPTHBHO, KYJIbTYPHO-TBOPUECKOH M o01ecTBeHHOo# aeaTensHocTH KITY.

DOpMBl ¥ BHbI Y4eOHOH
paboThI 1A HEYCTIEBAOLLHX
(BOCCTAHOBHMBLIMXCA HA Kyp-
ce 00yueHH) 00yHaroIHUXCa
JUTA MOJTYHEHHS HEL0CTAalO-
X GanaoB B KOHIE CeMECT-

pa

B cnyyae eciu Kk MpoMeXyTOYHON aTTecTalMK (3a4yery) HaOpaHa cymma
MeHee 51 Ganna, obyuatoueMycs HeoOX0aMMo HalpaTh HeOCTaKOLEE KOJIHYC-
cTBO 0anjoB 3a CHET BBINOJHEHHS JOMOTHUTENBHBIX 3a1aHHH, /10 KOHLA no-
ClIeAHEH (3a46THOH) HeleIM CeMecTpa.

JIMKBHAAUNA aKQIEMHYECKHX 3a/10/EHHOCTEeH, BOSHUKLIMX H3-3a Pa3HO-
CTH B y4eOHbIX MiaHax Mpu NEepeBOAC WM BOCCTAHOBICHHH, MPOBOAWTCA My-
TEM BbIMOJIHCHHA JIOTIOIHHTEILHBIX 3a1aHuii, Gopma  06bEM KOTOPBIX Onpe-
JESCTCA NPErno1aBaTe/em.




6.3. [Ipouenypa oueHHBaHUS Pe3yJIbTATOB OCBOCHHS THCIIHIIHHbI

Py0GexHble KOHTPOIM MPOBOATCS B HOPME MHCHMEHHOIO 3a4eTa Mo TeKy-
LIeH TeMe.

Ilepen nposeneHneM Kaxa0ro pyGeKHOro KOHTPOJS TPENoiaBateb Mpo-
pabarbiBaeT ¢ 00y4alONIMMHCA OCHOBHOI MaTepHall COOTBETCTBYIOMIHX Pa3IeloB
JMCLHIUIMHBL B GOpPME KPATKOH JIGKLIHH-IHCKYCCHH.

Hnsa obyuarowuxes ounotl ghopmol 00yuenus

Ha py6exnom kontpose Nel obywatomemycst 09HO# (GopMBI peiaraercs
KOHTPOJIbHAst paboTa M3 MATH BONpocoB, 4 Bompoca 1mo 3 6amwia 1 1 Bompoc - |
Oanna. Bpems Bbinosinenus 2 vaca.

Ha py0exnom kontpone Ne2 obyuarowuiicst 0uHOi hopMbl 06ydeHHs 1071-
K€H BBIIIOJIHUTB TECT M3 13 BONPOCOB,KaX bl NPaBHIILHO OTBEYEHHBIH BOMPOC - |
Oamnr. Bpewms Ha BbinosiHeHue 2vaca.

Ha 3aué€re oOyuaromemycs npejanaraercs 2 BONpoca, Kaxkablii U3 KOTOPbIX
oueHuBaeTcs B 15 damos. MakcumanbHas oueHka 3a otser 30 6anios.

Pe3ynbrarsl TeKylero KOHTPOJIA yCIeBAEMOCTH H 3a4eTa 3aHOCATCS MPerio-
AaBaTeJeM B JK3aMEHALMOHHYIO BEJAOMOCTb, KOTOpasi CAAETCA B OPraHH3allHOH-
HBIH OT/IeJl YHHBEPCHTETa B JCHb 3a4€Ta, a TAKXKE BBICTABIAIOTCA B 3a4ETHYIO
KHHXKKY 00y4aromerocs.

6.4. [Ipumepbl OHEHOYHBIX CPEICTB /sl PYGeKHBIX KOHTPO/Iel H 3a4eTa
Bonpocsl s PK Nel

1. 3HaueHHe PU3HYECKHX METO0B HCC/IE10BAHMS B ECTECTBEHHBIX HAayKaXx.

2. Du3HUeCKUE METOMIBI HCCIIEA0BAHMS TETIOBBIX MPOLECCOB B OPraHHU3ME

3. dusnyueckue METO/Ibl HCCTIE10BaHHS OHONOrHYECKHX MeMOpaH

4. HcnonbsoBaHue GU3MUECKMX METOJ0B HCCICAOBAHUS /1S PETHCTPALMH MICKTPHUCCKHX
CHI'HAJIOB C MOBEPXHOCTH *KHUBbIX OpraHu3mMoB.

5. Mertozbl BbIACICHHA W H3YHYCHHS MEMOPaH.

6. Hsyuenne naccuBHOro TpaHcnopra B MemOpaHax.

7. AKTHBHBIH TpaHcropT B MeMOpaHax.

8. buo’neKTpHYECKHE NOTEHIIHATBI.

9. VYpasueHnue Heprcra.

10. Monnble MeXxaHM3Mbl FeHEPaliK MMOTCHLHAIOB JeHCTBHS.

11. MexaHu3m CHHaNTHYECKOMH nepeiaun BO30YKIACHHMS.

Bonpocsl juis PK No2

1. OcHoBHOE Qu3HUECKOE HA3HAYEHHE BHYTPEHHETO yXa —

A)cOop 1 nepenaya 3Byka As ero npeodpasoBaHus B HEPBHBIH UMITYJILC

b) ycuneHue 3Byka

B) renepanus 3Byka ¢ Le/ibto €ro npeoOpa3oBaHHs B HEPBHbIH HMIYJIbC

I') npeobpasoBanue ¢ NOMOLILIO KOPTHEB OpraHa (CHUpaibHbIA Opran) 3ByKOBBIX KosneOaHHi B
IEKTPUYECKHH CUTHA

2. Tlopor casimmumocTn — 3710. ..
A) HaMMEHBILAS YAacTOTA 3BYKOB, MMPH KOTOPOIl BO3ZHUKAET €/1BA Pa3IHYMMBIE CIIYXOBbIC OLLLY-
IICHHA



B) HamMeHbIIad WHTEHCUBHOCTL 3BYKA, MPU KOTOPOHW BO3IHMKAET €IBa Pa3IMYMMOC CIIYXOBOE
ouryeHue ,

B) nanboJiblias HHTEHCHBHOCTE 3BYKa, MPH KOTOPOH MpeKpallaeTcs CIIyX0BOe BOCIPHITHE 3BY-
Ka

') nanbosnbluas 4acToTa 3ByKa, NPH KOTOPOH BO3HUKACT €/1Ba PAa3IMUUMOE CITYXOBOE OLLYIIEHHE

3. CiiyXoBbI€ KOCTOUKH ...

A) YCUJIMBAIOT 3BYK, MPOXO/SLINI HEpe3 cpeiHEe YXO

b) npeobpa3oBLIBAKOT 3BYK B YJEKTPUUYECKHE HMITYIIBCI

B) reHepupytoT 3ByKOBbIe KOJleDaHUst

[') ocywecTBistoT nepeaavyy 3BYKOBbIX KoleOaHMH W3 BO3AYLIHOH Cpellbl HApPYKHOIO yXa BO
BHYTPEHHEE YXO

4. Jlokanu3aumsi HCTOYHHKOB 3BYKa OCHOBaHa IiaBHbIM 00pa3om Ha ...

A) criocoOHOCTH yXa y/IaBAMBaTh Pa3HOCTh (ha3 3ByKOBOH BOJIHBI B JICBOM H I1PAaBOM yX€

b) cnocobHocTH yxa ynaBauBaTh pa3HOCTb YacTOT 3BYKOBOM BOJIHBI B JIEBOM M [IPABOM yXe

B) cnoco6GHOCTH yXa ynaBiMBaTh pa3HOCTh AMIUIMTY/1 3BYKOBOH BOJTHBI B JIEBOM M [PABOM yXe

5. [loyemMy y MHOTMX KMBOTHBIX YLIH MOABHHKHbI?

A) YUtoObl ynaBavBaTe 3ByKH, NOCTYNAIOLIME K YLIAM € Pa3HbIX CTOPOH, H BOBPEMS OTpearupo-
BaTh Ha NMPUOIMIKEHNE APYTHUX KUBOTHBIX HIIM YC/IOBEKA.

b) yuiHas pakoBHHa — 3T0O pyrnop, KOTOpbIi cnocoO0CcTBYET cOOMPAHHIO 3BYKOB, YIIy4llas Cibl-
LIKMOCTb U BO3MOKHOCTbL KHBOTHOIO BOBPEMS OTPEArMpoBaTh Ha ONAcHOCT.

B) 1o no3sosser Gojiee TOYHO ONPEAEIUTh HAllpaB/ICHUE HA HCTOYHHUK 3BYKa HE [10BOpa4HBas
rOJIOBbI M MOJY4HTh HHbOpMaLHIO 00 OKpykatolled cpese.

6. [Touemy HOYBIO 3BYKH CTIBILIHBI JTYUIIE, 4eM AHEM?

A)CKOpOCTb 3BYKa MPONOPUHOHATIbHA TEMIIEPATYPE BO3/1yXa, HOUbID TEMIIEPATYPA Y MOBEPXHO-
CTH 3€MJIM HUMIKE, 3BYKOBasi BOJIHA pacnpocTpaHsercs ¢ Oo/blueH CKOPOCTbIO B HUKHHMX CIIOSIX,
¥ (POHT 3BYKOBOH BOJIHBI OTPAKACTCS OT 3€MHON MTOBEPXHOCTU 3EMIIH.

b) Housto Oounbliioe KOJMYECTBO 3BYKOB OTCYTCTBYET, [103TOMY J11000H 3BYKOBOI CUTHAII CJIbl-
LIMTCS TPOMYE H JTyylle.

B)CkopocTb pacnipocTpaHeHHs 3BYKa MpOropuUHOHaibHa MIIOTHOCTH BEIIECTBA, HOYLIO BO3/IYX
CTaHOBUTCSl OoJjiee MIOTHBIM M3-3a KOHLIEHTPALMK BOIASIHBIX I1APOB, M0O3TOMY W 3BYKH C/IbIIIATCH
nyuuie.

7. IpucniocobeHne r1asa K YeTKOMY BUACHHIO Pa3/IMYHO YAAIEHHbBIX [IPEAMETOB HA3bIBAIOT ...
A) pacCTOSHUEM HAHIYYLLIEro 3peHus

b) akkomoaauuen

B) ancopbuueii

') punsrpaunei

8. AKKOMOJALUS T/1a3a MPOUCXOHT 3a CYET:

A) u3meHeHnne Ko3(pPHULUHEHTA NPETOMIEHHS POTOBHILbI
b) n3amenenne koapduumenta npenoMiaeH1s Xpycraniga
B) uzmenenue paauyca KpUBH3HbBI XpYCTaIMKa

') n3mMeHeHus pa3MepoB riasHoro s6ao0ka

9.Haubonee cHIbHO NpesoMIIsiolas vacTh rjasa — 310
A) porosuua

b) cknepa

B) xpyctanuk



[') KOHBIOHKTHBA

10. Perynsinus nocrynaoiiero B riia3 KOJHUYECTBO CBETA OCYILIECTBIISAETCS
A) 3paukom

b) Bekamu

B) xpycranukom

I') ceTuatkon

I'1. OnTuyeckas cucTeMa ryasa yesioBeka (JOPMHUPYET HA CETUATKE ...
A. MHMMOE, npAMoe H300pakeHHe

b. He coznaer nzobpaxenus

B. neiicTBuTenbHOE, NpsAMoe H300pakeHHe

I'. neficTBUTENILHOE, EPEBEPHYTOE H300paKeHHE

12. Y B3pocioro yejaoBeka pacCTOSIHUE HAMJIYUIIETO 3PEHUS COCTABJISAET. ..
A) 50 cm
b) 10 cm
B) 25 cm
[N1,5m

I5. TpaHcmyibMOHAIIBHOE 1aBJICHHE YPABHOBEILIMBAETCS AABICHHEM , 00YCIIOBICHHBIM YIIPYTH-
MH cHilaMHu  aedopMaLiii JISrOYHOH TKaHH

A) MOBEPXHOCTHBIM JIaBJICHUEM, OIpe/ieiseMbIM ypaBHeHHeM Jlamiaca

b) ocmoTHueckum naBneHuem

B) rupaBiavueckum aaBlicHHEM

16. bronornueckne cTpyKTYpbl NPEACTABAAIOT OO0
A) yripyrue cucTeMbl

b) Bsi3kue cucreMsl

B) Ba3koymnpyrue cucremsl

Bonpocsl 111 3a4eTa no Gpu3HUeCKHM MeT0/1aM H HHPOPMALHOHHBIM TE€XHO-
JIOTHSIM B €CTeCTBEHHBIX HAyKaXx

|. buodusuka: 00beKT Heeaea0BaHNUS, LEH, 3a1a4H, MeTOIbl. OCHOBHbIE HCTOPHUYECKHE HTAllbl
CTAHOBJICHHUS W Pa3BUTHS IHCLMILIIHHBI,
2. M3onupoBannbie, 3aMKHYTbIE, OTKPbITbIC TEPMOAHMHAMHYECKHE CUCTeMbl. | W 2 Havana Tep-
MOJIMHAMHMKH.

3. TepmoauHamuueckue noreHunaisl. HepapnosecHas tepmoanHamuka. CKOpOCTb MPOAYKITHH
sHTponuu. Teopema llpuroxnna. YCToHUMBOCTEL CTALIMOHAPHBIX COCTOSHUH.

4. TennooOpaszoBanue B OpraHM3Me TEIJIOKPOBHLIX >KHBOTHBIX. OCHOBHO# 0OMeH. YcaoBus
TernniooOMeHa opraHu3Ma ¢ OKpysKarolleH cpeaoi. Perynsuus temneparypbl B HBBIX OpraHU3-
Max.

5. Knerka kak cTpykTypHas v yHKUHOHaNbHAA €AMHHLA )KUBOrO opraHuimMa. EauHble npuHLK-
bl CTPOCHHS KJIETOK.

6. SlBneHus nepeHoca, aKTHUBHBIH M [MACCHBHBIA TPAHCIIOPT WOHOB, COMNPSKEHHbLIH TpaHCIopT
BeuiecTB. Hacocwl, kaHanbl, nepeHocyukd. OCMOTHUYECKHE M JNEKTpHYECKHE sABJICHMA, Gopma
KJIETKH, JHHaAMHKa MeMOpaH.

7. Bo30yanmocTh, pacnpocTpaHeHHe HEPBHOIO UMITY/Ibca, CHHANTHYCCKas repeaaya.

8. Buoonekrporenes. DBOIOLMS MPEJCTABICHHI O MeXaHM3Me BO3HMKHOBEHHs OMODJIEKTpUUe-
CKHMX IOTEHLHAIOB. YuacTue meMOpaH B POBEACHHUH HEPBHBIX HMITYJ/ILCOB.
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9. MexaHu3M BO3HMKHOBEHHA OMOIEKTPHUYECKHUX NOTeHIManoB. Pacuer memOpaHHOii pazHOCTH
NOTCHIHAIOB. MHKPO3ICKTPOALI H MUKPOICKTPOAHAA TEXHHKA,

10.Ilorenunan neiicreus. MonHble MexaHH3MBlI FeHepalWyu TOKa ACHCTBHA. MozaenupoBaHue
MPOLECCOB HEPBHOIO BO30YK/ACHMSL.

1. CrpoeHue rnasa, kak ONTHYECKOH CHCTEMbl. X0/1 Jy4el B ONTHYECKOH cucTteme. CBET U €ro
BoclnpusaTHe. PopMHpOBaHUE M300pAKEHHUA HA CeTHATKE,

12. Paspemarouias cnocoOHocTb r1a3a. TpexkoMroHeHTHas Teopus UBETOBOro 3penus. Kouu-
poBaHHe HH(OPMALIMK B OpraHe 3peHHs.

13. ¥Xo kak aKkycTHueckas cucteMa. Bocrnipusitue 3Byka. Dransl npeobpa3oBaHns cUrHaia B op-
rane ciyxa. Ponb cpeaHero yxa B BOCHPHATHN aKyCTHYECKHX pa3apa)KeHHI.

14. Cnyxosoii npouecc Bo BHyTpeHHeM yxe. KonnpoBaHue cyxa B BOJIOKHAX CIIyXOBOIO HEpBa.
CoBpemeHHbIe TEOPHH BOCTIPHSATHS 3BYKA.

I5. OOwmue nmpuHOMNBl rHApoAMHAMUKH. ['emoanHamuka. OcoGeHHOCTH KpoBOOOpalLEHUS B
pa3/MUYHBIX YYaCTKax COCYAMCTOro pycJa.

16. Cepaue kak Hacoc. Y1apHblit H MHHYTHBIH 00beMbl cepaua. JokHbie BETUYMHBI F€MO/TH-
HAMHUKH. DHEpreTuka KpoBooOpalleHus.

17. Buabl Gpusuyeckux nosneit 1 MX OCHOBHbLIC XapaKTCPUCTUKH, IEKTPOMArHHTHBIE [0Sl €CTe-
CTBEHHOI'0 M HCKYCCTBEHHOI'O MPOHCXOKACHHS,

18. MexaHnu3Mmbl AeHCTBHA 21EKTPOMArHUTHOIO 1101 Ha OHOJOrHYeCKHEe 00bEeKThI. YIbTPa3Byk
n ero buonornyeckoe aeiicTaue. SlBnenus kaButannu. BzanmoaeiicTBHe HOHU3UPYIOLINX H3ITY-
YECHHH ¢ OMOJIOTHYECKHMH OOBEKTAMH.

19.TennoBeie moas 1 HX BIAHAHHE HA OMONIOrHYecKHe 0OBLEKTHI.

6.5. ®oH/1 OLIEHOYHBIX CPeJICTB

[TonHeii OaHK 3a7aHUi U1 TEKyLLero, pyOeKHbIX KOHTPOJIEH U MPOMEKY-
TOYHOH aTTECTALMH 10 JUCLHUIIMHE, [I0KA3aTe/IH, KPUTEPHH, LIKAJIbl OLIECHHBAHHS
KOMITETEHIIHH, METOJAMYECKHE MAaTEepPHaJIbl, ONPEACIISIONIME MTPOLEIypPhl OlIeHHBA-
HHsI 00pa3oBaTeNbHBIX PE3Yy/IbTATOB, MPUBEIEHBI B YU4eOHO-METOIUYECKOM KOM-
[JIEKCE JAUCLIMILIMHBDI,

7. OCHOBHASA U JOINOJIHUTE/IbHAS YYEBHAS JIMTEPATYPA

7.1. OcHoBHasi yueOHasi iuTepaTypa
1. HoBukoB A.M., HoBukos [[.A. Metoaonorus Hay4HOTO HCCie0BaHus. — M.

JInbpokom, 2010 — 280 c.

2. Kpamnut A.T'., Kpamnut H.}O. Metonon0orus HayqHbIX HCCIIETIOBAaHHH. —
Tomcek: M3a-Bo ToM. noautexH. yH-Ta, 2008 — 164 c.

3. Kopobko B.M. OcHOBBI HayuHBIX HCCIIEI0OBAHUN: KypC JEKIKH: yued. nocodue
JUISL CTYJIEHTOB CTPOMUTENbHBIX crienHanbHocTe. — M.: ACB, 2000 - 218 c.

4. IMnyraxun, I'. A. Buodusuka : yueOHoe nocodue / I'. A. Tlnyraxun, A. I'. Ko-
aes. — 2-e u3l., nepepa0., non. — Cankr-TletepOypr : Jlans, 2022. — 240 c. —



ISBN 978-5-8114-1332-4. — Tekcr: 3eKTpoHHBIH / JlaHb : 3JIEKTPOHHO-
oubauoreynas cuctema. — URL: https://e.lanbook.com/book/211001

5. bnopwusmka : yyedbno-meromuueckoe rnocodue / cocrapurenu A. C. Jlrokosa [u
ap.]. — Koctpoma : KI'V, 2021. — 67 ¢. — Tekct : anekrpoHHslii // JlaHb : anex-
TPOHHO-OMOHoTeuHas cucrema. — URL: https://e.lanbook.com/book/177616

6. brnodusuka : Mmeroauueckue ykaszauus / cocrapurean C. M. [epaciora [u ap.].
— Cankr-Ilerepoypr : CII6IJITY, 2018. — 16 ¢. — TeKcT : 3MEKTPOHHBII //
Jlanp : 3JIEKTPOHHO-OHOIHOTEYHAs cHcTEMa, — URL:
https://e.lanbook.com/book/111129

7.1.  JlomoJiHATE/LHASA JTUTEpaTypa:

1. Heanos, U. B. OcHoBbl ¢usuky u 6uodusnky : yuebnoe nocobue / U. B. Upa-
HOB. — 2-€ M3A., ucnp., non. — CaHkr-IletepOypr : Jlans, 2022. — 208 ¢. —
ISBN 978-5-8114-1350-8. — Tekcr : aekTpoHHblii // JIaHb : 57eKTPOHHO-
Oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/210917

2. Epwmaxos, B. B. buodusuka kierku : Metoaudeckue ykaszanus / B. B. Epma-
koB. — Camapa : Cam['AY, 2019. — 28 ¢. — TekcT : anekTpoHHslit // Jlaus
JIEKTPOHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/123503

3. Kyrumckas, M. A. ®usuka n 6uodusnka : yuedHoe nocobue / M. A. Kytum-
ckas. — Hpkyrck : Upkytekuid [AY, 2013 — Yacts 1 — 2013. — 167 ¢. —
Texkcr : anextponusli // JIaub : onekTporHO-6HOMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/156806

8. YHEBHO-METOAUYECKOE OBECNNEYEHHUE
CAMOCTOSITEJIbHOW PABOTbI OBYYAIOILIIUXCSHA
B xone camocTosTebHON paboThl 00yyaroLMiics H3ydaeT TeOpeTHIECKHiT Ma-
TEpHaJl, UCTIONB3YSl HCTOYHUKH M3 MEPEYHs OCHOBHOH H JIONOJHUTEIBHOW JTUTEpa-

TYpBI

9. PECYPCbI CETH «MHTEPHET»,
HEOBXO/IMMBIE J1s1 OCBOEHUSI AUCHHUITJIMHBI

I. Kypuan «brodusuka» - http://www.biofizika.psn.ru/ru/
2. KoHcrnekTsl JIeKUni 1o ouodusuke -
http://elib.osu.ru/bitstream/123456789/10379/1 /Hukusu.pdf

10. HHOPOPMALUHUOHHBIE TEXHOJIOI'HH,
INPOI'PAMMHOE OBECINEYEHHUE
U HH®POPMALHUMOHHBIE CITPABOYHBIE CHCTEMBI

1. 3BC «Jlaub»



2. OBC «KoHCcynbTaHT cTyAeHTa»
3. ObC «Znanium.comy
4. «"apanT» - CrIpaBOYHO-MIPABOBAsA CUCTEMA

11. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEHEHHE
JUCTIUITIIMHBI

MarepuanbHO- TeXHMUYECKOe OOeCrneueHHe [0 peaau3allM JAHCLHIUIHHBI
ocyuiecTBiaseTcs B coorsercTBuu ¢ Tpedosanus GI'OC BO no nannoit obpaszosa-
TEJILHOHW Mporpamme.

12. 1A OBYYARKOWHUXCH C HCHTOJIb30BAHHEM IMCTAHUMOHHBIX OBPA-
30BATEJIbHBIX TEXHOJIOI'MHA

Ilpn Mcnonb30BaHMM DNEKTPOHHOrO OOYYEHHS M JAHCTAHLUMOHHBIX 00pa3oBaTeIbHbIX
texnosoruit (aanee 20 u JIOT) 3aHATHS MOJIHOCTBIO MM YAaCTHYHO MPOBOJAATCS B PSKHME OH-
JaitH. O0beM JMCUMILUIHHBL H Pacnpe/ielieHHe Harpy3KkH 1o Buiam paboT cooTBeTcTBYeT I1. 4.1,
Pacnipenenenue 0amioB cooTBeTCTBYET M. 6.2 1MO0 MOXKeT ObITE M3MEHEHO B COOTBETCTBHH C
pewennem kadenpsl. B ciyuae nepexoana va 90 u JIOT B npouecce obyuenns. Penienne ka-
(esipbl 00 MCIOAB3YEMbIX TEXHOJIOIHSAX W CHCTEME OLICHMBAHMS JIOCTHKEHMH 00ydarmuxcs

MPUHUMAETCS C YUYETOM MHEHMsl BEIYIIEro nperojaaress U A0BOAMTCS 10 CBEAEHHUS 00yuvato-
LM XCH.



[TPUJIOXKEHUE 1

AHHOTauMs K paboyeil nporpaMmme JIHCHHUIUIHHBI

«PU3NYECKHE METO/Ibl U MHPOPMALIMOHHBIE TEXHOJIOT'MHA B
ECTECTBEHHbLIX HAYKAX»

00pa3oBaTeIbHON MPOTPaMMBI BBICIIETO 00pa30BaHMs —
nporpamMmsl OakanaBpuara

03.03.02 - ®usuka
Hanpasinennocts (npoduie): HHpopManHOHHBIE TEXHOJIOTHH B (pU3HKe

TpynoemkocTs aucuuiivbel: 3 3.¢. (108 akageMuyeckux yaca).
Cemectp: 7 (ounas gopma oOyucHHs).
dopma NpOMEKYTOUHOH aTTECTALIMK: 3aUeT

Conepxanue THCHHILIHHBI
3HayeHue (bHBH‘-lCCKHX METO/I0B HCCIICAOBAHHS B €CTECTBEHHBIX HAYKaX. dusznyeckue METO/IEI

MCCIIeI0BAHMS TEMJIOBBIX MPOLIECCOB B Opranu3me. PU3MYECKHE METO/bI HCCICI0BAHHA OHOJIO-
rHYeCKHX MemOpan. Mcnoab3oBaHne pU3HYECKMX METOLOB HCCIICAOBAHUS ISl PETHCTPALIUH
NEKTPHUYCCKHX CHIHAIIOB C MOBEPXHOCTH AKHUBbIX OPraHM3MOB. MeTo/bl CrIeKTPOCKONHH, Mace-
criekrpomerpus. OcobeHHOCTH perueTpalnu Mace-crekTpos. O6umii Bua Macc-criektpa. Macc-
CHEKTPbI BLICOKOIO paspeLeHms



