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1. HEJIN U 3AJAYN JUCLHUIITINHBI

OcHOBHasl meJb JUCIUIUIMHBL - (OPMHUpPOBAHUE IMPEACTABICHUM, MOHITHHA, 3HAHUN O
(yHIaMEHTAIbHBIX 3aKOHAX KJIACCHYECKOW U COBPEMEHHOH (hr3uKe, MPUMEHEHHE 3TUX 3aKOHOB
B ONMCAHUM IPOLECCOB, MPOUCXOAAIIUX B OMOJOTHYECKUX O0BEKTaX, MPUOOPETEHNE HABBIKOB
OpPUMEHEHUsT B NPOPECCHOHATIBHOM JESITEeIbHOCTH (U3UUECKUX METOJ0B H3MEpPEHUH u
HUCCIIEOBAHUN.

JUist JOCTHXKEeHHS TOCTABICHHON eI HEOOXOJMMO PEIIUTh CIEAYIOIINE 3aJa4u:

--- o0meoOpa3zoBarenbHasl 3aJada 3aKI0YaeTcs B U3YYCHHE 3aKOHOB MEXaHUKH,
TEPMOJMHAMHKY, D3JICKTPOMarHeTu3Ma, ONTHKA U SJACPHON (U3MKH TNPUMEHUTEIBHO K
OHOJIOTHYECKUM 00BEKTaM;

--- TpHUKJIATHAS 3a7ava  3aKII0YaeTCs B OBJQJCHUM METOJaMH  J1abOopaTOPHBIX
HCCJIeI0BaHUIM;

--- CHeTMalibHAs 33]]a4a COCTOUT B BBIPAOOTKE YMEHUH 110 TPHUMEHECHHUIO 3aKOHOB (DH3UKH
K OMOJIOTMYECKUM O0OBEKTaM.

2. IEPEYEHD IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUJI 11O
JUCHHUIITIMHE (MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMH
PE3YJBbBTATAMHU OCBOEHUS OBPA3OBATEJIBHOMN MPOT'PAMMBI
B pe3ynprare OCBOCHMS AMCHHUIUIMHBI OOYYAIOIIUNACS TOTOBUTCS K CIEIYIONIAM BHIaM
NESTeNIbHOCTH, B COOTBETCTBHHM C oOpazoBarensHbiM cTaHaaptom OI'OC BO 36.05.01
«Betepunapus».
Ob6nactp npodecCUOHATBEHOM e TeIbHOCTH:
13 Cenbckoe X039HCTBO

Komnerenuuu ody4yarwierocsi, popmMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIITUHBI
W3ydenue TUCHMIUIMHBI JOJDKHO ¢(hOPMUPOBATH CIEIYIONNE KOMIETEHIIUH:
a) oomenpodeccuonanbubie komnerenuuu (OIIK):
OIIK-4 CniocoGeH UCIoib30BaTh B MPO(EeCCHOHANBHOM AEATEIbHOCTH METO/Ibl PEIICHUS
3a7a49 C MCIIOJIb30BaHUEM COBPEMEHHOTO 000pYyIOBaHMS NPU Pa3pabOTKE HOBBIX TEXHOJIOTUH H
UCIOJIb30BaTh ~ COBPEMEHHYIO  NPO(PECCHOHATBHYIO  METOMOJIOTHIO  JUIsl  MPOBEACHUS
IKCIEPUMEHTAIBHBIX UCCIIETOBAHUI U HHTEPIIPETAIIMH UX PE3YIbTATOB:
OIIK-4, 3HaTh TEXHHYECKHE BO3MOKHOCTH COBPEMEHHOIO CHEIHATU3UPOBAHHOTO
000pyI0BaHUS, METO/IBI PEUICHHUS 33134 MPO(EeCCHOHANBHOM eI TeTbHOCTH;
OIIK-4, YMeTb NpUMEHSTh COBPEMEHHbIE TEXHOJOTHH, BKIIIOYas HUPPOBBIC, U METOAbI
WCCIIEZIOBAaHNH B TPO(ECCHOHATBHON NeATENIbHOCTH, MHTEPIPETUPOBATH TOTYYCHHBIC
pe3yJIbTaThl;
OIIK-4; Bnanerp HaBbIKaMu pabOTHI CO CHEIHAIM3UPOBAHHBIM O0OpPYJAOBaHUEM ISt
peanu3alyy NOCTaBIEHHBIX 337a4 MPU MPOBEJICHUH HCCIeI0BaHUN U pa3paboTKe HOBBIX
TEXHOJIOTHH, B TOM YHCIIEe TUPPOBBIX.

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Juctummmaa b1.0.13  «buonornueckas ¢usuka» sBiusercs aucuurinHod bioka 1
00s13aTenpHOM YacTu (eepaabHOro rocyAapcTBEHHOTO0 00pa30BaTeIbHOTO CTaHIapTa BBICIIETO
obpazoBanus no crenuanbHocTh 36.05.01 «Berepunapus» (YypoBeHb ClieIIUaTUTETA).

JlucrumiinHa 0OCBauBaeTCs BO 2 CEMECTPE Ha OYHOM U OYHO-3a09HOM opMax oOydeHHS 1
Ha 2 Kypce 3a04HOU (OpMBI OOyUCHHS.

Jlnst u3ydenusi Kypca «buonorndeckoi GU3MKW» B By3€ CTYACHT JOJDKEH 3HATh OCHOBBI
anreOppl, TEOMETPUU H TPUTOHOMETPHH, OHOJOTHH, 3HATh (HOPMYIUPOBKH OCHOBHBIX
(bU3MYECKUX 3aKOHOB. YMETh MPOU3BOAWTH MATEMAaTHYECKHME BBIKIAAKA TIPU PEUICHUU
(¢u3nyecknx 3ama4 U OBITh KOMIIETCHTHBIM B OOJIACTM YTCHHS M TIOCTPOCHUS TpapuKOB
¢u3mueckux mporeccoB. [IpenmecTBYOMUMH JUCHUIUIMHAMHA, HAa KOTOPBIX Oasupyercs
«buonorndeckas (hu3MKay, SBISIOTCS: IIKOJBHBIA Kypc (U3UKH, MaTeMaTHKd U OWOJIOTHH,
BBICIIIAsl MATEMATHKa, BEKTOpHAs anreopa.



Kypc «buonornueckas ¢usmuka» sBusercs 0a30BbIM I BCEX HAMpaBICHHIA
BETEPUHAPHOTO O0pa30BaHUSA, OH TO3BOJIET CTYyJIEHTaM TMONYYUTh YTIyOJEeHHbIE 3HAHUS
OCHOBHBIX (DU3MUECKUX SIBJICHHM, (PyHIaMEHTaIbHBIX 3aKOHOB KJIACCHYECKON M COBPEMEHHOM
¢bu3ukn M OMOGU3MKHM, HABBIKM JJIS yCHNEUIHOW MpodeccHOHANBHON AeSITeNbHOCTH U
POAOKEHUS MPo(decCHOHATbHOTO 00pa30BaHUs B MarucTpaType.

JlyucuuniuHa siBisieTcs MpeAuecTBYOMEen s AUCIUTIINH:

1. ®u3nuoa0rHs U 3TOJIOTUS KUBOTHBIX;
2. AHaTOMHS )KUBOTHBIX;
3. Tlaronoruueckas pusnogorus;
4. TI'uruena >KHBOTHBIX;
5. BerepuHapHO-caHMTapHAas SKCIEPTU3A.
4. OBBEM JUCHUIIJIMHBI “BUOJIOTUYECKAS ®U3UKA”
4.1.0bEM JUCIHUITIJIMHBI “BUOJOTHYECKAS ®U3UKA”
JIVISI OYHOM ®OPMbI OBYYEHUS
Bup yueOHoii padoThl Bcero yacos CeMze “1p
AyIHTOpPHBIE 3aHATHS (BCETO) 52 52
B ToMm uncie:
Jlexuu, B TOM YHCJIe HHTEPAKTUBHBIC
18 18
(hopMBbI
[Tpaktuueckue 3ansatus (I113), B Tom
qHCcIIe HHTepaKTUBHBIE POPMBI, U3 34 34
HUX:
npakTudeckas noaroroska (I111) 6 6
CamocTosiTeJibHasi pa6oTa (Bcero) 56 56
KonTponbhast pabota + +
Bua npomexxyTouHOM atTecTanuu . .
N 3a4eT ¢ OLeHKOM 3a4eT ¢ OLeHKOMH
(3auerc oneHKOi)
OO01mas TPy10€eMKOCTb YacChI /
3a4ETHBIE CAMHUIIBI 108/3 108/3

4.2. OBBEM JUCIHUIIJIMHBI “BUOJOT'MYECKASA ®PUZUKA”
JIJIA OYHO-3A0OYHOM ®OPMbI OBYYEHU S

Bup y4yeoHoii padoThI Bcero yacon CeMze ap

AyauTopHbIE 3aHATHS (BCEro) 24 24

B ToMm uncne:

Jlekuuu, B TOM 4KClie HHTEPAKTUBHBIE 12 12

hopMbI

[Ipaktuueckue 3ausarus (I113), B Tom

qucJie HHTepaKTUBHBIE (POPMBI, U3 12 12

HHUX:

npakTudeckas noaroroska (I111) 6 6

CamocrosiTeqbHasi padora (Bcero) 84 84

KoHnTtposibHas paboTa + +

Bun npomexxyTouHOM arrecranuu . .
N 3a4eT ¢ OLeHKOMH 3a4eT ¢ OLeHKOMH

(3auer ¢ oneHkoi)

OO0mas Tpy10eMKOCTb YacChI /

3a4eTHBIC eIUHUIIBI 108/3 108/3




4.3. OBBEM JUCHHUIVIMHBI “BUOJJOI'HYECKAS ®PUIUKA”
IS 3BAOYHOU ®OPMbI OBYUYEHUSA

Buna yueOHoii padoThI Bcero yacos K);pc
AyauTopHbIE 3aHATHS (BCEro) 10 10
B ToMm uncne:

Jlexkuuu, B TOM YUCJIe MHTEPAKTUBHBIE 4 4
hopmbl

[Ipaktuueckue 3ansatus (I113), B Tom 6 6
YHUCJIC HHTCPAKTHUBHBIC (JOPMBI

CamocrosiTesibHast padora (Bcero), 04 04
B TOM YHCJIe:

npakTudeckas moaroroska (I111) 6 6
KCP 4 4

Bua npomexxyTouHOM atTecTanuu
(3a4eT ¢ OLEHKOIH)

3a4eT C OLEHKOH

3a4eT C OLEHKOH

OO0mas Tpy10eMKOCThb 4achl /
3a4eTHBIC EAMHUIIBI

108/3

108/3




5. COAEPKAHUE JTUCIUIIJIMHBI “BUOJOI'NYECKASA PU3UKA”

5.1. COAEP KAHUME JUCHUILJIMHBI “6UOJIOTMUECKAS ®U3UKA” JIJISI OYHOM ®OPMbI OBYUEHMUS

Bunel yueGHoii

paboThI, BKITIOYAS
CaMOCTOSATEIBHYIO

Cem
Ne HaunmeHoBanue ®opmupyeMble KOMIIETEHIMT paboTy cTy/ICHTOB 1
ecTp TPYIOEMKOCTH (B
yacax)
J | 113 | 1 | CP
OIIK-4 CrnocobeH ncmonb30BaTh B MPOGECCHOHANBHON AEATEThbHOCTH
METOJIBI pelleHHs 3aj]ad C MCIOJIb30BaHHNEM COBPEMEHHOTO 00O0pYIOBaHUS TPU
pa3paboTKe  HOBBIX  TEXHOJOTHMH W HCIOJNB30BaTb  COBPEMEHHYIO
Hcropus CTAHOBJICHUS i | TpodecCHOHANBHYI0 METONOJIOTHIO Ul IPOBENCHUS 3KCIIEPUMEHTATbHBIX
pasBuTHs «BHOIOrMIeCKoii I/ICCJICII<l04BaHI/II/I Y UHTEPIPETALUHU UX PE3YIIbTaTOB!
(DU3MKI» KaK HAyKH. OIIK-4 , 3HaThb TEXHUUYECKHE BO3MO>KHOCTH COBPEMEHHOTO
CHELUATU3UPOBAHHOTO  00OpYIOBaHMs,  METOABI  pelleHus  3aj1ad
buomexannka Beenenue B .
1. MpodeCcCHOHATLHON ICATEIILHOCTH; 2 4 6 - 12
onomexaHukyMexaHHuecKue
. OIIK-4, YMeTh NMpUMEHSTh COBPEMEHHBIE TEXHOJIOTUH, BKIIOYasi IH(POBEIE,
CBOMCTBA  TBCPHBIX TN VH W METOABl  HCCIEOBaHWH B  Npo(ecCHOHANBHOH  JesTeNbHOCTH,
OHOJIOrHYECKHX TKaHCH. | yprepnpeTMPOBATH MOMYYEHHBIE PE3YIIBTATH;
BBenenne B OMOaKyCTHKY. OIlK-4; Bnamers  HaBblkaMd  pabOTBI  CO  CHEHUATM3UPOBAHHBIM
00OpyZOBaHMEM MJIsl pealM3allii IOCTABJICHHBIX 3aJad NpU MpPOBEICHHUN
HCCIIeIOBaHNH U pa3pabOTKe HOBBIX TEXHOJOTHA, B TOM YHCIIE IU(PPOBBIX.
OIIK-4 CrnocobeH ncroip30BaTh B MPO(GECCHOHANBHON /AeATeIbHOCTH
METOABI pelIeHHs 3a7ad C MCHOJIb30BAaHHEM COBPEMEHHOT'O 000pYIOBaHUS NPU
pa3paboTKe  HOBBIX  TEXHOJOTMH W HCIOJB30BaTb  COBPEMEHHYIO
TuapoMHaMEKa y | TPO(ECCHOHANBHYIO  METOJONIOTHIO Ul TIPOBEJICHHS  OKCIIEPHMEHTAIBHBIX
WCCIIEIOBAaHUH U MHTEPIIPETAIlMU UX PE3yIbTaTOB:
reMOJIUHAaMUKa.
2. OIIK-4 3HaThb TEeXHUYECKHE BO3MOKHOCTH COBpEMEHHOTo | 2 8 8 2 24
TepMoarHaMuKka OHOJIOTHYECKHIX
CIELUATU3UPOBAHHOIO  O00OpYIOBaHMs,  METOAbl  pelleHus  3aj1ad
IpONCCCOB. po(heCCUOHANBHOM JIEATSIILHOCTH;
OIIK-4, YMeTh NpUMEHSTh COBPEMEHHBIE TEXHOJIOTUH, BKIIIOYash H(POBLIE,
W METOABl  HCCIEAOBaHMH B  NIpo(ecCHOHANbHOH  JesTeNbHOCTH,
WHTEPIPETUPOBATH NOJTYUYCHHbBIE PE3YIIbTATHI;




OIlIK-4; Bnamers  HaBbIKaMH  pabOTBI €O  CHENHATH3UPOBAHHBIM
obopymoBaHMEM JUIsI pealn3aliyl IMOCTABJICHHBIX 3a1ad IPH IPOBEICHUH
HCCIeIOBaHnH U pa3paboTKe HOBBIX TEXHOJOTHIA, B TOM YHCIIE I(PPOBHIX.

OIIK-4 CnocobeH ucCmoib30BaTh B MPOGECCHOHANBHON JeATEThbHOCTH
METOJIBI PeIIeHUs 3a7ad C MCIOIh30BAHNEM COBPEMEHHOTO 00OpYyIOBaHMS MPHU
pa3paboOTKe  HOBBIX  TEXHOJOTMH W HCIOJNB30BaThb  COBPEMEHHYIO
npoeCCHOHAIBHYI0O METOAOJIOTHIO Ul HIPOBEICHUS 3KCIIEPUMEHTATbHBIX

Ontuka. Xoja Jyded cCBeTa B
MHUKpPOCKOIIE.  YBEJIMYEHHE U

paspelaromai CTMOCOOHOCTE | yiceeoBaHHil M HHTEPIPETALIMH HX PE3YITBTATOB:
MHUKpOCKOIIA. OIIK-4 , 3HaThb TEXHUUYECKUE BO3MOXKHOCTH COBPEMEHHOTO
VYerpoiicTBO Iia3a, OCOOCHHOCTH |  cHeNManM3MpOBAaHHOIO  OOOpYHOBAaHMsS,  METOAbl  pelleHHs  3ajad
3. | 3peHus. po(hecCHOHANTBHOM NI TENFHOCTH; 12
doromeTpusi. OIIK-4, YMeTh NpPUMEHATh COBPEMEHHBIC TEXHOJIOTHH, BKIIIOUYas IIU(PPOBLIC,
TermioBoe M3ITydeHMe. U METOABl  MCCICAOBAaHMM B  NPO(ECCHOHANBHONH  JIEATEIBHOCTH,
IIpuMeHeHNe PEHTIeHOBCKOro |  WHTEPIPETHPOBATH NOMTYYEHHBIE PE3yIbTaThI;
W3TyueHMs B MEIMUMHE W OIlIK-4; Bmagets  HaBBIKAMH  pabOTBl  CO  CHEIHATH3UPOBAHHBIM
BETEPHHADHH 0o0OpyIOBaHMEM JUIsl peaju3alMy IOCTABJICHHBIX 3a7ad IPH MPOBEIACHUU
’ WCCIIEIOBAHUH U pa3pabOTKe HOBBIX TEXHOJIOTHIA, B TOM YHCie HU(POBHIX.
OIIK-4 CrnocobeH ncmoib30BaTh B MPO(GECCHOHANBHON AeATeTbHOCTH
METO/JIbI PEIICHUS 3aj]au C UCIOJIb30BAHUEM COBPEMEHHOTO 00OpYIOBaHHUS MPU
pa3pabOoTKe  HOBBIX  TEXHOJOTHH W  HWCIONB30BaTh  COBPEMEHHYIO
MpOo(heCCHOHANBHYIO METOJOJIOTHIO /ISl TPOBEACHUS HKCHEPUMEHTATBHBIX
NoHm3upyviomee H3TVICHIE HCCIIENOBAHUNA U UHTEPIPETALUU UX PE3YJIBTATOB:
T — eHiCTBHE OIIK-4 3HaThb TEXHUUYECKHE BO3MOKHOCTH COBPEMEHHOTO
N CHEeMaIN3UPOBAHHOTO  OOOpYIOBaHWS,  METOABl  pEeIIeHHs  3ajaad
4. | HOHU3HUPYIOIIHNX W3Ty4YECHUMN. . 8
po(heCCHOHANTBHOM JIEATSIILHOCTH;
Jo3umerpusi. IIpumeHeHue

HU30TOITHOT'O aHaJInu3a.

OIIK-4, YMeTh NpUMEHSATh COBPEMEHHBIC TEXHOJOTHH, BKIIOUYasi ITU(PPOBLIC,
W METoABl  WCCIENOBaHMK B  Mpo(ecCHOHANbHON  NEATENBHOCTH,
WHTEPIPETUPOBATH TIOTyUEHHBIC PE3YIbTATHI;

OIlK-4; Bnamers  HaBblkaMM  pabOTBI  CO  CHCHUATH3UPOBAHHBIM
o0opynoBaHHEeM JUIsl peajHu3ali ITOCTABICHHBIX 3a7ad IPH TPOBEICHUU
HCCIIeIOBAHMI M pa3paO0TKe HOBBIX TEXHOJOTHI, B TOM YHCIIC HH(PPOBHIX.




NTOI'O I10 2 CEMECTPY

18

28

56




5.2. COAEP KAHUE JUCOUIIVIMHDbI “bBHOJIOI'MYECKASA ®PU3NKA”

JIJIA OYHO-3A0OYHOM ®OPMbI OBYYEHUS

HaumenoBanue

®opmupyemMble KOMIIETEHIIUH

Cemectp

Bunsl yueOHoM paboTHI,
BKJTFOYAs
CaMOCTOSITENILHYIO
paboTy CTyJIEHTOB U
TPYIOEMKOCTH (B Yacax)

J |13 | IO | CP

Uctopus CTaHOBIICHUSA 3|
«buonoruueckoii GU3NKM» KaK HAYKH.
Buomexanuka BBejeHue B OMOMEXaHUKY:
MexaHudeckre CBOMCTBA TBEPABIX TEI H
OUOJIOTHYECKUX  TKAaHEH. BBenenue B
OMOaKyCTHKY.

pa3BUTHS

OIIK-4 Cnocoben wucmonb3oBaTb B  podecCHOHANTBHON
NESATETPHOCTH  METOABI  pEImIeHWs  3amad ¢ HCIIOIh30BAaHUEM
COBPEMEHHOI0 00OpY/IOBaHMS MpPH Pa3pabdOTKe HOBBIX TEXHOJOTHUH H
UCTIOJh30BaTh COBPEMEHHYIO MPO(ECCHOHAIBHYI) METOMOJIOTHIO IS
MIPOBEICHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN W HMHTEPIIPETAIINN HUX
pe3yIbTaTOB:

OIIK-4, 3HaTh TEXHHYECKHE  BO3MOXKHOCTHU
CHENMATU3UPOBAHHOTO O0OPYIOBaHHS, METOMIBI
npodeccHoHaIbHON NeATENHHOCTH;

OIIK-4, YMeTb NOpUMEHSATH COBPEMCHHBIE TEXHOJOTHH, BKIIOYAs
nuppoBble, W METOABl HCCICNOBaHW B  MPO(hecCHOHATBHOMN
NeSTEeTLHOCTH, HHTEPIPETUPOBATH MTOTYICHHBIC PE3YIIbTATHI;

OIIK-4; Bnamers HaBbIKaMH PabOTHI CO CIEUUATH3UPOBAHHBIM
o0opymoBaHMeM Ui peanu3alMd IOCTaBICHHBIX 33Ja4  IpH
MIPOBEJICHUN WCCIIEIOBAHUN M Pa3padOTKe HOBBIX TEXHOJOTHH, B TOM
Yyucie MU(PPOBBIX.

COBpPEMCHHOI'O
pemieHusa 3aaa4

IMuapoauHamuka 5 reMOIMHaMHUKA.
TepmonuHamMuka GMOIOTUYECKHUX MTPOIIECCOB

OIIK-4 Cnocoben wucnonb3oBaTb B  MpodecCHOHANTBHON
JESTEeNbHOCTH  METOAbl  peIleHWs 3aJad € HCIOJIb30BAaHHEM
COBPEMEHHOTO 000pyIOBaHUS IMpPH pa3pabOTKE HOBBIX TEXHOJOTHUH U
UCIIOJIb30BaTh COBPEMEHHYIO MPO(QECCHOHANBHYIO METOAOJIOTHIO IS
NPOBENICHNUS SKCICPUMEHTAIBHBIX MCCIEIOBAaHUNA M MHTEPHPETALUN HX
pe3yIbTaTOB:

OIIK-4; 3Harb TEXHUYECKHE

BO3MOXXHOCTHU COBPEMECHHOI'O

34




CHELNAIN3UPOBAHHOTO 000pYIOBaHUS, METOIBl pEIleHHUs 3a4ad
IpoQecCHOHATBHOM e TEIbHOCTH;

OIIK-4, YMeTp NpUMEHATh COBPEMEHHBIE TEXHOJOTHH, BKIIIOYas
muQpoBble, M METOABl HCCIEOOBaHUM B  NpodecCHOHATBHOU
JESITeNbHOCTH, HHTEPIIPETUPOBATh IIOTy4YEHHbBIE PE3YIIbTaThI;

OIIK-4; Bnamers HaBbIKaMH pPabOTHI CO CHEUUATH3UPOBAHHBIM
o0opyIoBaHMEeM [y peaji3aldd  [OCTaBJIEHHBIX 3aJad IpH
NPOBEJICHUN HCCIIEOBaHUM U pa3paboTKe HOBBIX TEXHOJOTUH, B TOM
Yyucie MUQPOBBIX.

Onruka. Xojn Jsydeld cBeTa B MHUKPOCKOIIE.
VBennyeHne M paspemaronias CrnocoOHOCTh
MHUKPOCKOTIIA.

VYCTpolicTBO  T71a3a, OCOOCHHOCTH  3pEHUS.
PentrenoBckue CIIEKTPBHI. [Ipumenenue
PCHTICHOBCKOI'0O H3JIYUCHUA B MCIAUIMHC U
BETEpPUHAPUH.

OIIK-4 Cnocoben wucnonb3oBaTb B  MpodecCHOHANTBHON
JESTEeNbHOCTH  METOAbl  peIleHHs 3aJad € HCIOJIb30BAaHHEM
COBPEMEHHOTO 00Opy/IOBaHUS TMpPH pa3pabOTKE HOBBIX TEXHOJIOTHUH WU
UCIIOJIb30BaTh COBPEMEHHYIO MPO(QECCHOHANBHYIO METOAOJIOTHIO IS
NPOBENICHNUS SKCIICPUMEHTAIBHBIX MCCIEIOBAaHUNA M MHTEPIPETALUN UX
pe3yIbTaTOB:

OIIK-4, 3HaTh TEXHUYECKHE  BO3MOXHOCTH  COBPEMEHHOTO
CHECLUATM3UPOBAHHOTO 000pYIOBaHUS, METOIBl pEIIeHHUS 3a1ad
npoQecCHOHATBHOH eSITEIbHOCTH;

OIIK-4, YMeTp NpUMEHATh COBPEMEHHBIE TEXHOJOTHH, BKIOYas
muQpoBbIle, W METOABl HCCIEOOBaHUM B  NpodecCHOHATBHOU
JESITeNbHOCTH, MHTEPIIPETUPOBATh IIOTyUYEHHbBIE PE3YIIbTaThI;

OIIK-4; Bnamers HaBbIKaMH PabOTBI CO CIELUATH3HUPOBAHHBIM
o0opyIoBaHMEeM [y peaji3allid  [OCTaBJICHHBIX 3alJad IpH
NPOBENICHUN HCCIIEOBaHUM U pa3paboTKe HOBBIX TEXHOJIOTUH, B TOM
YyucIe MUQPPOBBIX.
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Honnsupyrouee uziaydyenue. buosornueckoe
JENCTBAE NOHU3HUPYIOIIUX U3TyYEHUN.
Jo3umerpus. [IpumeneHne n30TOMHOro
aHaIu3a.

OIIK-4 Cnocoben wucmonb3oBaTb B  MpodecCHOHANTBHON
NEeATeTPHOCTH  METONBI  peImIeHHus 3amad ¢ HCIIOh30BaHHUEM
COBPEMEHHOI0 O00OpYIOBaHMS MpPH Pa3pabdOTKe HOBBIX TEXHOJOTHH H
UCTIOJh30BaTh COBPEMEHHYIO MPO(ECCHOHAIBHYI) METOMOJIOTHIO IS
MIPOBEJICHHUS IKCIIEPUMEHTAIBHBIX MCCIEIOBAHNI M WHTEPIPETAIUN UX
pE3yIbTATOB:

OIIK-4, 3HaTh TEXHUYECKHE BO3MOXXHOCTH  COBPEMEHHOTO
CHEIUATU3UPOBAHHOTO O0OPYOBAaHMS, METOABl pEIIeHUs 3aaad
npodeccHoHaTbHON NeATENHPHOCTH;

OIIK-4, YMerp NpUMEHATH COBPEMCHHBIE TEXHOJOTHH, BKIIOYAs
nu@pPOBBIE, M METOALl HCCACAOBAHMKA B  MpodeCCHOHAILHON
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JIESITENIbHOCTH, MHTEPIPETUPOBATD TOYUCHHBIC PE3YIIbTaThI;

OIIK-4; Brmanetr HaBBIKaMH pPabOTBI CO  CIEITUATH3UPOBAHHBIM
o0opymoBaHMEeM JUIs pealu3allMd TOCTaBJICHHBIX 3aJa4  [pH
MPOBEJCHUN WCCIIEIOBAHUN U Pa3pa00TKe HOBBIX TEXHOJOTHM, B TOM
qpciie THPPOBHIX.

HUTOI'O 11O 2 CEMECTPY 12 6 6

5.3. COAEP)KAHUE JUCHUILIUHBI “BUOJIOTUUYECKASI ®U3UKA”
JIJIS1 3AOYHOM ®OPMbI OBYUYEHUA

Bunst yueOHoI paboTHI,
BKJTIOYAsi CAMOCTOSITEIIbHYFO
paboTy CTy/IEHTOB H
TPYAOEMKOCTH (B Yacax)

HaumenoBaHue (I)OpMpreMbIe KOMIICTCHIHHA

Kypc




KpP | II3 | IIIT | CP
OIlIK-4 Cpocoben wucmonb3oBatb B  MpodeccroHalbHOM
JNEATETbHOCTH  METOJbl  pelleHuss 3aJad C  HCIOJb30BAHUEM
COBPEMEHHOTO OOOpYJOBaHUS IPH pa3pabOTKE HOBBIX TEXHOJIOTHUH M
UCIIOJIb30BaTh COBPEMEHHYIO MPO(ECCHOHATBHYI) METOMOJIOTHIO IS
MIPOBEACHUS IKCIIEPUMEHTAJIBHBIX UCCIICIOBAHUM M WHTEPIPETALNH UX
pe3yJIbTaTOB:
Hcropus CTaHOBJICHUS u
. | OIIK-4; 3HaTh TEXHUYECKHE  BO3MOXHOCTH  COBPEMEHHOTO
pa3BUTHUSA «buosornueckou
CIEIMAIM3UPOBAHHOTO O0OpYAOBaHUS, METOAbl pEIICHHUS 3a]ad
(bU3UKN» KaK HAYKH. .
1. npodeccuoHaNbHOM e TENbHOCTH; 4 3 14
BBenenne B OMOAaKyCTHKY.
OIIK-4, VYMeTp NpUMEHSATH COBPEMEHHBIE TEXHOJOTUH, BKIIIOYAs
buoakycruka: TPaHCAYKIUS . .
cyxa. MH(passyK nudpoBble, W METOABI HCCIAEAOBaHUN B  MpPodeCcCHOHATHHOU
yxa. PasBYK. JIeATETbHOCTH, UHTEPIIPETUPOBATH MOJTYyUYEHHBIE PE3YJIbTATHI;
OIlIK-4; Bnaners HaBblKaMH pabOThl CO CIEUHUATU3UPOBAHHBIM
o0opyaoBaHHEM s peaju3alid TOCTaBJICHHBIX 3a4a4 MpH
MIPOBEJICHUH MCCIIECAOBAHUN U pa3pabOTKe HOBBIX TEXHOJOTHH, B TOM
qrcie MUPPOBBIX.
OIIK-4 CnocobeH HCIoabp30BaTh B NPO(PECCHOHATBHON AESTEIbHOCTH
I'mapoaunamuka |
METO/IbI PEIICHHS 3a/1a4 C UCHOJIB30BAHUEM COBPEMEHHOTO 000PYI0BaHUS MTPU
reMoaMHaMuka. pa3paboTKe  HOBBIX  TEXHOJOTHH W  HCIOJIB30BaTh  COBPEMEHHYIO
FeM?HHHaMHKa- Puzuyeckue npoeCCHOHATIBHYI0 METOJOJIOTHIO [UISl MPOBEICHUSI IKCIICPHUMEHTATBHBIX
CBOUCTBA KPOBH, | yccienoBaHuii 1 HHTEPIIPETAIMH HX PE3YJILTATOB:
3aKOHOMCPHOCTH ABUIKCHUA OIIK-4 3HaTh TEXHUICCKUE BO3MOKHOCTH COBPEMEHHOTO
KpPOBH II0 COCYIHCTOM CHUCTEME. | CHELMAIM3HPOBAHHOIO  OOOPYHOBaHUs,  METOAbI  peUICHWs  3a]ad
2. | Cepame Kak  MexaHHYecKas | HpodecCHOHANbHOM JesATeNbHOCTH; 2 3 14

cucreMa. MeTonpl U3MepeHus

JIaBJICHUS KPOBH.
TepmonnHamuka

OMOJIOTUYECKUX IIPOLIECCOB.
Opranusm Kak OTKpBITas

TCpMOAMHAMHNYCCKAA CUCTCMA.

OIIK-4 , YMeTh IPUMEHATH COBPEMCHHBIC TEXHOJIOTHH, BKITIOUast ITU(POBEHIE,
M METOJIbl  HUCCICAOBAaHUH B  NPOPECCUOHAIBLHOW  JIEATCIBHOCTH,
HUHTEPIPETUPOBATH MOTYUYCHHBIC PE3yJIbTAThI;

OIlIK-4; Brmamers HaBblkaMu  pabOTBI  CO  CHEIMATU3UPOBAHHBIM
000pyIOBaHUEM JUTSI peaTU3alliy TOCTABICHHBIX 3aJad TMpH TPOBEICHUU
UcCcIie0OBaHuH 1 pa3pabOTKe HOBBIX TEXHOJIOTHIA, B TOM YHCIE IU(QPOBBIX.
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/. KOHTpOJIb

OIIK-4 CriocobeH HCIoiabp30BaTh B MPOPECCHOHABHON esITETbHOCTH
METO/JIbI PEIICHUS 33124 C UCIIOJIb30BAHUEM COBPEMEHHOTO 000PYIOBaHHMS TPU
pa3pabOoTKe  HOBBIX  TEXHOJOTHH H  WCIOIB30BaTh  COBPEMEHHYIO
po(eCCHOHANBHYIO METOOJOTHIO JUIS TMPOBEICHHUS ODKCIEPUMEHTATBHBIX
WCCJICJIOBAHUH M MHTEPIIPETALUU UX PE3YJIbTAaTOB:

OIIK-4 3HaThb TEXHUYECKUE BO3MOKHOCTH COBPEMEHHOTO
CIICIIMATM3UPOBAHHOTO  OOOpYMOBaHWS,  METOABI  pEIICHUS  3aaad
npodeccuoHaNbHOM AeATEIbHOCTH; 2
OIIK-4, YMeTs NpUMEHSITh COBPEMEHHBIC TEXHOJIOTUH, BKITFOYas ITU(PPOBBIC,
M METOIbl WCCIEAOBaHWH B  NPO(PECCHOHANBFHOW  NEATEIbHOCTH,
HMHTEPIIPETUPOBATH MOJTYYCHHBIC PE3yJIbTaThI;

OIlIK-4; Bnamers HaBblkaMu  pabOTBI  CO  CHEIMATU3UPOBAHHBIM
obopymoBaHUEM ISl pealHu3aliy IMOCTABIECHHBIX 3a/ad TPU TPOBEACHUU
WCCIIeIOBAaHUN U Pa3pabOTKe HOBBIX TEXHOJIOTHH, B TOM YHCIIE TN POBHIX.

60

UTOI'O 11O 2 KYPCY

88
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6. IEPEYEHb YYEBHO-METOJANYECKOI'O OGECHHEYEHUA JJI51
CAMOCTOSTEJBbHON PABOTHI OBYUAIOIINXCS MO JUCHUILINHE

6.1. MeTonnueckne yKazaHus JJIsl CAMOCTOATEJILHOM padoThI
1. Metoapel pacueTHOM u rpaduueckoil 00paOOTKM HKCHEPUMEHTAJIbHBIX JaHHBIX B
Oouosiornueckoit  ¢usuke  YueOHo-meroaumdyeckoe mocodbue /  KpymensnHunxuit A.H.,
Cksopros /. A., UYwuctsakosa O. B., Kapynuna O. A..— CII6., UzmarensctBo CIIGI'ABM,
2019r. —4l ¢

2. Sxynos, T. P. ®u3nko-xuMHYECKHE aCMEKThl OMOJOrMYECKON KHU3HEACSITEIbHOCTU :
yaebHoe mocobue / T. P. Sxynos, I'. H. 3aitnamesa. — Kazans : KTABM um. baymana, 2020.
— 47 c.— Texct : anekTpoHHbI // Jlanb : 3nekTpoHHO-OMOMMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/148583 (nara obOpamenus: 29.08.2025).

6.2. Jlutepatypa 1Jis1 CAMOCTOATEIbHOH PadoThI
1. Bonbkenmreitn, M.B. buodusuka [DnekTpoHHslil pecypc]: yueOHoe mocodue. — DIEKTPOH.
JIaH. — CII6.: Jlanb, 2012. — 596 c. — Pexum
nocrtyma: http://e.lanbook.com/books/element.php?pll 1d=3898 (mata obpamenus 29.08.2025)
2. Iloronsies, B. A. buonorunueckas ¢usuka / B. A. Iloronsies. — 2-e u3a., crep. — CaHKT-
[TerepOypr: Jlawp, 2022. — 300c. https://e.lanbook.com/book/198575 (nata oOpamenus
29.08.2025)

7. MEPEYEHb OCHOBHOM Y TOMOJHUTEJBbHOM JIUTEPATYPHI,
HEOBXOJIUMOM J1JIsI OCBOEHUA JUCHUTLIAHBI
a) OCHOBHasl JIUTepaTypa:
1. Bonbkenmreiin, M. B. buodmsuka: yuedHoe nmocodue / M. B. Bonbkenmreiin. — 4-e usm.,
crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 608 c. — ISBN 978-5-8114-0851-1. — Tekcr:
AIEKTPOHHBIH // Jlanb: JIEKTPOHHO-OMOTHOTEUHAS cucTeMa. — URL.:
https://e.lanbook.com/book/168433 (nara o6pamenus: 29.08.2025).
2. Banos, M. B. COopHHK 3a1a4 110 Kypcy OCHOBHI (pu3uku U Onodusuku: yuyeOHoe nocodue /
. B. UBanoB. — 2-e u3n., ucnp. — Cankt-IlerepOypr: Jlans, 2021. — 128 ¢. — ISBN 978-5-
8114-1349-2. — Tekct: >nexTpoHHbIH // JlaHb: 3mekTpoHHO-Onbmmoreynas cucrema. — URL:
https://e.lanbook.com/book/168419 (mara obpamenus: 29.08.2025).
0) 10MOJIHUTE/ILHAS JIUTEepaTypa:
1. CrenanoB, B. I'. Berepunapuas pamuoOuonorus: ydeOnoe mocobue / B. I'. CtemanoB. —
Cankr-Ilerepoypr: Jlans, 2021. — 352 c. — ISBN 978-5-8114-3001-7. — Texkcr:
3JICKTPOHHBIH // Jlanb: AIIEKTPOHHO-OUOTHOTEYHAS cUCTEMA. — URL:
https://e.lanbook.com/book/169210 (mnara o6pamenus: 29.08.2025).
2. UBanos, U. B. OcHoBbl (u3uku u 6uopusuku: yuebnoe nocoodbue / M. B. UBanos. — 2-e uzn.,
uctp., non. — Cankr-IlerepOypr: Jlanp, 2021. — 208 ¢. — ISBN 978-5-8114-1350-8. —
Texct:  snexTpoHHslii /  Jlanb:  3nekTpoHHO-OMOnMorewynas  cuctema. —  URL:
https://e.lanbook.com/book/168418 (nara oopamenus: 29.08.2025).

8. MIEPEYEHb PECYPCOB UH®OPMAIMOHHO-TEJJEKOMMYHUKAIITMOHHON
CETU «<MHTEPHET» HEOBXOAUMBIE JJIs1 OCBOEHUS JUCHUIIJIMHBI
JInst TIOATOTOBKM K MPAKTUYECKUM 3aHATHUSIM W BBIIIOJIHEHHS CaMOCTOSITENEHON pabOoThI
CTYACHTBI MOTYT MCIIOJIb30BaTh clenyromue MHTepHeT-pecypeh:
1. https://meduniver.com — MeauuuHckuii THHOPMALIMOHHBIN CANT.
2. Science - )XypHan u3narenbeTBa American Association for the Advancement of
Science - http://www.sciencemag.org/content/by/year
3. Annual Reviews - €XKETrOIHbIC HayYHbIC 0030pHI -
http://www.annualreviews.org/action/showJournals
4. http://www.nkj.ru/ - sxypnan «Hayka u ®u3Hb» (OTKPBITBII TOCTYII)
http://www.inauka.ru/ - HayuyHO-OnyNsipHas razera «3BecTus HayKu» (OTKPBITHIH
noctym) http://www.science.ru/ - caiit «Hayka B Poccum» (OTKpPBITBII 10CTYIT)
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http://e.lanbook.com/books/element.php?pl1_id=3898
http://www.sciencemag.org/content/by/year
http://www.annualreviews.org/action/showJournals
http://www.nkj.ru/
http://www.inauka.ru/
http://www.science.ru/

J1eKTPOHHO-0HOJINOTEeYHbIE CHCTEMbI:

OBC «CIIBI'YBM»

OBbC «M3naTenscTBO «JIaHbY

Yuuepcurerckas undopmaimonnas cucrema «POCCHUA»
[onnorekcroBas 6a3a nanaeix POLPRED.COM

Hayunas snexrponnas 6ubnuoreka ELIBRARY.RU
Poccuiickas Hayunas CeTb

DneKTpoHHO-O0ubnnoreyHas cucrema [1Qlib

baza JaHHBIX MCKAYHAPOIAHBIX MHACKCOB HAYYHOI'O IUTUPOBAHUA Web of Science
9. IlomHOoTEekcTOBas MCKJUCHUIITIMHapHAas Oa3a JaHHBIX I1O CEIbCKOXO3ICTBEHHBIM U

skonorndeckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

10. DnexTpoHHbBIE KHUTU U3aTeNbCTBA «IIpocnekr Hayku»
http://prospektnauki.ru/ebooks/

11. Komnekuust «Cenbckoe xo034iicTBO. Berepunapus» wuznarenscrBa «KBagpo»
http://www.iprbookshop.ru/586.html

e S

9. METOANYECKHUE YKA3ZAHUSA JJ51 OBYYAIOIIUXCSA 1O OCBOEHUIO
JUCHHUIIJINHBI
Meronuyeckue peKOMEHJAlUu JUIsl CTYJIEHTOB — 3TO KOMIUIEKC PEKOMEHJAIuil u

pa3bsCHEHHM, TMO3BOJISIOMIUX CTYACHTY ONTUMAlIbHBIM OOpa3oM OpraHU30BaTh MPOIIECC
U3Yy4EHHUS JaHHOW AUCLUILIUHBIL.
CopepxaHue METOAMYECKUX PEKOMEHAANMH, KaK MpPaBUJIO, MOXKET BKIIOYATh CIEAYIONLYIO
UH(POPMALIHIO.

 CoBeThl MO TJIAHUPOBAHUIO W OPraHMU3AIMH BpPEMEHH, HEOOXOIUMOr0 Ha HU3yYeHHE

JucHUIUIMHEL. OnucaHue MOCHe0BATEIbHOCTU JAEUCTBUN CTYJIEHTA, WIM «CLIEHapuil

U3YYEHUS JUCIUILTUHBIY.

VYTpeHHee BpeMs SBISIETCS CaMbIM IUIOJOTBOPHBIM Ui ydeOHOU pabotel (¢ 8 mol4
4acoB), 3aTeM mnociieodeneHnoe Bpems (c16 mo 19 gacoB) u Beuepree Bpems (¢ 20 10 24 gacon).
CaMmblil TpyIHBIM MaTepual PEKOMEHIYETCS K H3YUEHHIO B Haudaje KaXkJ0ro BPEMEHHOIO
UMHTepBana nocie otapixa. Yepes 1.5 yaca pabotsl HeoOxonum nepepsiB (10-15 munyT), uepes 4
yaca pabOThl MEpephiB JOKEH COCTaBIATH | yac. YacTbio HAydyHOW OpraHu3aluu Tpyaa
SIBJIIETCS OBJIAJICHUE TEXHUKON YMCTBEHHOTO Tpy/la. B HOpMeE CTYJeHT MOMIKEeH YAENATh YUSHUIO
okouio 10 yacoB B aeHb (6 yacoB B By3e, 4 yaca — 1omMa).

¢ PekoMeHpanuu 1o paboTe Haj JEKIMOHHBIM MaTepHaIOM

[Ipu moAroTOBKE K JIEKIIMU CTYIEHTY PEKOMEHIYETCSI:

1) mpocMOTpeTh 3amucH MPEIIeCTBYIONICH JIEKIIMH U BOCCTAHOBUTH B MaMSTH paHee
W3YYEHHBIN MaTepHall;

2) MOJIe3HO MPOCMOTPETh U MPEJICTOSIIINN MaTepuan Oy IyIien JeKIIH;

3) ecnu 3a7aHa caMOCTOSTENbHAS MPOPAOOTKa OTAETBHBIX (PparMEeHTOB TEMBI MPOILION
JICKIIUH, TO €€ HaJI0 BBITIOJHUTH HE OTKJIA IbIBAS;

4) NCUX0JI0rM4eCKH HaCTPOUTHCS Ha JIEKIIHIO.

Ora paboTa BKIIOYaeT JBa OCHOBHBIX OJTama: KOHCHEKTUPOBAaHWE JEKUUH U
HOCIIEAYIOLYI0 padOTy HaJl JIEKIIMOHHBIM MaTEPHAIIOM.

[Ton KOHCIEKTHPOBAHHEM TMOIPA3yMEBAIOT COCTABJICHHE KOHCIIEKTa, T.€. KPAaTKOro
NUCBMEHHOTO HW3JIOKEHHS COJIEPYKAHHUS 4ero-au0o (YCTHOTO BBICTYIUICHHSI — DPEYH, JEKIHH,
JOKJIaJa v T.I. UJTM MUCbMEHHOTO UCTOYHHUKA — JJOKYMEHTA, CTaThU, KHUTH U T.IL.).

Mertoauka paboOThl TpPU KOHCHEKTHPOBAHWU YCTHBIX BBICTYIUICHHH 3HAYUTEIHHO
OTIIUYAETCS OT METOJIMKH PabOThI PU KOHCIIEKTUPOBAHUU MTUChMEHHBIX HCTOYHHUKOB.
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https://ebs.spbgavm.ru/MarcWeb2
http://www.e.lanbook.com/
https://uisrussia.msu.ru/
http://polpred.com/news
http://elibrary.ru/defaultx.asp
http://www.nature.web.ru/
http://www.iqlib.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=F2BVMWGiLDMousbT5UG&preferencesSaved=
https://search.proquest.com/agricenvironm/index?_ga=2.92522845.150505985.1512556501-895488264.1510822050
https://search.proquest.com/agricenvironm/index?_ga=2.92522845.150505985.1512556501-895488264.1510822050
http://prospektnauki.ru/ebooks/
http://www.iprbookshop.ru/586.html

KoHcnektupys nucbMeHHbIE MUCTOYHUKH, CTYIEHT UMEET BO3MOXKHOCTh HEOAHOKPATHO
IIPOYUTATh HYXHBIA OTPHIBOK TEKCTa, MOPA3MBICIMTH HAJ HHUM, BBIJECINUTH OCHOBHBIE MBICIU
aBTOpa, KpaTko copMyJIupoBaTh HMX, a 3areM 3amucaTh. [Ipy HEoOXOOUMOCTH OH MOMKET
OTMETHTh M CBOE OTHOULICHHE K ATOH Touke 3peHus. Ciymias ke JEKUUI0, CTYJEHT OOJIBIIYIO
4acTh KOMIUIEKCA YKa3aHHBIX BBIIE pabOT JOJKEH OTKIAJIbIBaTh Ha JIPYroe BpeMsl, CTPEMSCh
UCIIOJIb30BaTh KaKyI0 MUHYTY Ha 3alMCh JIEKIMH, @ HE HA €€ OCMBICIEHUE — JIJIsl 9TOTO YXKE HE
ocraercss BpeMeHU. [loaToMy npHM KOHCHEKTUPOBAHUHU JIEKIIMM PEKOMEHAYETCS Ha KaxAou
CTpaHULE OTAENATH MOJIA I MOCIEAYIOINX 3alCEH B JOTIOJIHEHNE K KOHCIIEKTY.

3anucaB JIEKIMIO WM COCTaBUB €€ KOHCIIEKT, HE CJEeAyeT OCTaBIsATh paboTy Haj
JEKLIMOHHBIM MaTepHajoM A0 Hadajla MOATOTOBKM K 3adeTy. HyXHO mpoaenars Kak MOXHO
paHblie Ty paboTy, KOTOpas CONPOBOXKIAET KOHCIEKTUPOBAHUE MUCHMEHHBIX HCTOYHUKOB U
KOTOPYIO HE y/1aJ0Ch CJIeNaTh BO BPeMs 3alIUCH JIEKLIUH, - IPOYECTh CBOM 3allMCH, paciiuppoBaB
OTJIEJIbHbIE COKpALICHUS, POAHATU3UPOBATh TEKCT, YCTAHOBUTH JIOTHUECKHE CBSI3U MEXKAY €ro
JJIEMEHTAaMH, B PAJIE CIyyaeB MOKa3aTh UX IrpadUUyecKH, BbIIEIUTh IJIaBHBIE MBICIH, OTMETHTh
BOIIPOCHI, TpPeOYIOIME JOMOTHUTEIBHOW  OO0pabOTKH, B  YaCTHOCTH, KOHCYJIbTAIlUU
IIpEnoaaBaTess.

[Ipu pabote Haj TEKCTOM JIEKLUHU CTYJIEHTY HEOOX0IMMO O0paTUTh 0CO00€ BHUMAHUE Ha
npoOJIeMHbIE BOIPOCHI, TOCTABJICHHBIE MPENOAaBaTeNIeM MPU YTCHUM JIEKLUH, a TaKKe Ha €ro
3a/laHusl ¥ PEKOMEHIAIINH.

JUis KakJOW JIEKLUHU, MPAKTUYECKOro 3aHATHA M JabopaTOpHOil paboThl MPUBOASTCA
HOMEp, TeMma, IepeYeHb pPacCMaTpUBAeMbIX BOIPOCOB, O0bEM B 4YacaX M CCHUIKM Ha
peKOMeHIyeMylo JuTepatypy. s 3aHsATUi, TPOBOAMMBIX B MHTEPAKTUBHBIX (hopMax, JTOJKHA
yKa3bIBaThCS MX OpraHU3allMOHHAsl (opMa: KOMIBIOTEpHAs CUMYJISALMS, JAeJIoBas WU pojieBas
urpa, pa30op KOHKPETHON CUTyaIluH U T.1.

* PexomeHnnanuu no NOoAroTOBKE K MPAKTUUECKUM 3aHITHUSIM.

[IpakTuueckue (CEMUHAPCKHE) 3aHATHUS COCTABIAIOT BAXKHYIO YacTh MPO(hecCHOHANBHOM
HOJIOTOBKU CTy/eHTOB. OCHOBHAs Lieb MPOBEACHUS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATUH -
(hopMUpOBaHHE Y CTYJACHTOB aHATUTHYECKOTO, TBOPUECKOTO MBIIUICHUS IMyTEM MPHOOpEeTeHuUs
IPAKTUYECKUX HABBIKOB. Tak ke MPaKTHUECKHUE 3aHATUS IPOBOASITCS C IIEJIbI0 yriayOneHus u
3aKperyICHUs] 3HAHHM, TOMYyYEHHBIX Ha JIEKIUSIX U B MPOILIECCE CAMOCTOSITENbHOM pabOThl HAll
HOPMAaTUBHBIMM JOKYMEHTaMH, Y4YeOHOM u Hay4yHoW nureparypoid. IIpu mnoaroroBke k
MPAKTHUECKOMY 3aHATHIO Ul CTYJEHTOB HEOOXOJUMO U3YyUUTh HIIM MOBTOPUTH TEOPETUUYECKUN
MaTepHal 1o 3aJJaHHON TeMeE.

[Ipu moAroToBKE K NPaKTUYECKOMY 3aHSITHIO CTYJACHTY PEKOMEHIyEeTCsl IPUACPKUBATHCS
CJIETYIOIIETO aJIrOpUTMa;

1) 03HAKOMHTCSA C TUTAHOM MPEACTOSIIETO 3aHATHS;

2) mnpopaboTaTh JIUTEpPATypHbIE MCTOYHHKH, KOTOpbIe ObUIM pPEKOMEHJOBaHbl H
03HAaKOMMTHCS C BBOAHBIMH 3aMEUYaHUSIMU K COOTBETCTBYIOIIUM pa3/ieiaM.

Metoauueckue yka3zaHus K IPaKTUYECKUM (CEMUHAPCKUM) 3aHATHSAM IO JUCLHUIUIMHE
HapsLy ¢ paboueil mporpamMMmoi u rpadukoM y4eOHOTo MpoIecca OTHOCITCS K METOAUYECKUM
JIOKYMEHTaM, OIPeIESIOIINM YPOBEHb OpraHU3alii U KauecTBa 00pa3oBaTeIbHOro Mpolecca.

Copep:xaHue MPaKTUYECKUX (CEMMHAPCKUX) 3aHATUN (UKCUpYeTCs B pabounx y4eOHBIX
nporpaMmmax JTUCUUIUIMH B pazzaenax «llepeueHs TeM nmpakTuueckux (CEMHUHAPCKUX) 3aHITHID.

Bakneiimieir coctapistomen 11000 pOpMbI MPAKTHUECKUX 3aHATHH SBISIOTCS 3aaHUsI.
OcHoBa B 3aJlaHUU - TIPUMEP, KOTOPBIM pa30upaeTcsi ¢ MO3ULUNA TEOPUHU, PA3BUTOM B JICKIIUHU.
Kak mpaBuiio, O0CHOBHOE BHUMaHUE yensercs (OpMUPOBAHUIO KOHKPETHBIX YMEHUMN, HaBBIKOB,
YTO W OMpENeNsieT COAEp)KaHUE NEATENPHOCTH CTYJIEHTOB - pEUIeHHEe 3aaady, JabopaTopHbIE
paboThl, YTOUHEHHE KATeTOPUN U MOHATUN HAYKH, SBISIOMIMXCS MPEANOCHUIKON MPaBUIBLHOTO
MBILLUIEHHS] U PEYN.

[IpakTudeckue (CeMUHAPCKHE) 3aHATHS BBITIOIHSIOT CIEAYIOIINE 3aJaun:

- CTUMYJHMPYIOT PEryJlsipHOE€ MW3yYeHHE pPEKOMEHIYEeMOH JMTepaTyphl, a TakKke
BHHUMATEJIbHOE OTHOLLIEHUE K JIEKIIMOHHOMY KYpCY;
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- 3aKpeIUIIOT 3HaHWA, T[IOJIy4eHHbIEe B TMpollecce JIEKIMOHHOrO OO0y4YyeHus u
CaMOCTOSITENIbHON PabOThI HaJl IUTEPATYPOH;

- pacuupstoT 00bEM MpodeCcCHOHATHHO 3HAYMMBIX 3HAHWM, YMEHUH, HABBIKOB;

- IO3BOJISIFOT MIPOBEPUTH ITPABHIIBHOCTH PAHEE MOITYUYECHHBIX 3HAHM;

- IPUBUBAIOT HABbIKU CAMOCTOSITENIbHOTO MBIIIJIEHUS, YCTHOTO BBICTYTIICHUS;

- CII0COOCTBYIOT CBOOOTHOMY ONIEPUPOBAHHIO TEPMUHOJIOTHEH;

- TPEJOCTaBISIOT MpPENnojaBaTeNli0 BO3MOXHOCTh CHCTEMAaTHUYECKH KOHTPOJIUPOBATH
YPOBEHb CaMOCTOSATENILHONW PabOThI CTYZICHTOB.

Metonuueckue ykazaHus K MPaKTUYECKUM (CEMHUHApPCKUM U JIa0OpAaTOPHBIX) 3aHSATUAM
[0 JTUCLMIUIMHE JOJDKHBI ObITh OPUEHTHPOBAHBI HA COBPEMEHHBIC YCIIOBMS XO3SHICTBOBaHMS,
JeICTBYIOIME HOPMATUBHbBIE TOKYMEHTHI, IEPEI0BbIE TEXHOJIOIHH, HA MOCIEIHUE TOCTHKEHUS
HAyKH, TEXHUKH U TPAKTHKH, Ha COBPEMEHHBIC MPEJCTABICHUA O TeX WU UHBIX SBICHUSX,
M3y4aeMoOM IeUCTBUTEIBHOCTH.

IIpakTuyeckue (1abopaTopHble pabOTHI) COCTABISAIOT BaXHYIO YacTh MPO(eCCHOHATLHON
HOJIrOTOBKM  CTyJAeHTOB. OHHM HampaBieHbl Ha OSKCIEPUMEHTAJIBHOE IOATBEPXKICHUE
TEOPETUYECKHUX IOJIOKEHUH U (OpMHpOBaHUE YUEOHBIX U MPO(PECCHOHANBHBIX MPAKTHUYECKUX
YMECHHM.

BrinonHenue cryieHTaMu J1abopaTopHbIX pabOT HANPABJICHO Ha:

- 0000111eHNE, cCUCTEMaTU3alIHIo, YIIIyOJIeHHE, 3aKPEIUICHNE MTOJTyYEHHBIX TEOPETHUYECKUX
3HaHUI 110 KOHKPETHBIM T€MaM JUCLHUIUINH;

- (opmupoBaHuEe HEOOXOAUMBIX TPO(HECCUOHATIBHBIX YMEHUN U HABBIKOB;

JIMCLUMIUIMHBI, TO KOTOPHIM IUIAHUPYIOTCS J1labopaTopHble pabOThl M HUX OOBEMBI,
onpeAesnsaTcs pabounMy yueOHbIMU TUTAHAMHU.

Mertoanyeckie yKa3zaHUs 10 TPOBEACHHMIO MpaKTHYECKUX (J1abopaTopHBIX padoT)
pa3pabaTbIBarOTCS HAa CPOK JIEHCTBHS paboyeil yueOHOM MporpaMMbl M BKITFOYAIOT:

- 3arjaBue, B KOTOPOM YyKasbIBaeTcss BMJ palOoThl (JlabopaTopHas), e€e MOpPsSIKOBBIN
HOMeEp, 00bEM B Yacax U HAUMEHOBAHUE;

- 11eTb paboTHI;

- IPEIMET U COJICPIKaHUE padOTHI,

- 000pyioBaHME, TEXHUYECKHE CPEJCTBA, HHCTPYMEHT;

- IOPSIIOK (TIOCIE10BATENIbHOCTD) BBIIIOJHEHUS paOOThI;

- TpaBWIa TEXHUKH OE30MacHOCTM W OXpaHbl TpyAa MO JaHHOM pabote (10
HEOOXOANUMOCTH);

- obmue nmpaBwmia K ohopMICHUIO PabOTHI;

- KOHTPOJIbHBIE BOIPOCHI;

- 3aJ1aHMs;

- CIIUCOK JINTEPATypbl (110 HEOOXOAUMOCTH).

* Pa3zbsicHeHus 1o MoBoAy paboThl ¢ KOHTPOJIBHO-TECTOBBIMU MaTepHajaMu MO Kypcy,
PEKOMEH/IALIMHY IO BBIIOJHEHUIO JOMAIIHUX 3aJaHUH.

TectupoBanue - 53TO HpOBEpKa, KOTOpas MO3BOJSET, BBIIOJIHMB CIELHATBHO
10/100paHHbIl HAOOP TECTOB, ONPEAEIUTH: COOTBETCTBYET JIM PEAJIbHO MOJYUYEHHBIH Pe3yJIbTaT
0’KH/IaEMOMY YCBOCHMIO NpOrpaMmMbl. TeCcT — 3TO BBINOJIHEHUE OIpPEJEIEHHbIX YCIOBUH U
NeCcTBUH, HEOOXOMUMBIX Ui TPOBEPKU paboThl TecTHpyeMoil ¢yHkumu wiu e€ ygactu. Ha
KaX/1blif BONPOC MO AMCLUUIUIMHE HEOOXOAUMO MPABHILHO OTBETUTH, BEIOPAB OJIMH BapHaHT.

10. BOCIIMTATEJIbBHASI PABOTA

B paMKax pcalru3alui AOUCHUIUIMHBI TIPOBOAUTCA BOCHHUTATCIIbHAA pa60Ta JJIsA
(opMHUpPOBaHHSA COBPEMEHHOIO HAy4YHOTO MHPOBO33PEHUS M CHCTEMbl 0a30BBIX LIEHHOCTEH,
(1)0pMI/IpOBaHI/ISI " pa3dBUTHUA OYXOBHO-HPABCTBCHHBIX, I'PAKAAHCKO-ITATPUOTUICCKUX HCHHOCTeﬁ,
CHCTEMBI 3CTeTUUECKUX M 3TUYECKUX 3HAHUH U LIEHHOCTEH, YCTAHOBOK TOJEPAHTHOTO CO3HAHUSA
B oOmectBe, (OpMUPOBAHHS y CTYAEHTOB IOTPEOHOCTH K TPYAy KaK NEpBOH >KU3HEHHOU
HEOOXOMMOCTH, BBICIIEH IIEHHOCTH U IJIABHOMY CHOCOOY IOCTM)KEHUS >KM3HEHHOIrO ycliexa,
JUIsl OCO3HAHMS COLMANBHON 3HAYMMOCTH CBOEH Oyay1eit mpodeccun.
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11. NIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOT Ui, ©UCITIOJb3YEMBIX ITPH
OCYHUIECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLECCA
B yuebHOM mporecce no AUCUUILUIMHE NPETyCMOTPEHO UCTIOIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJIOTUH:

v BEJICHUE NIPAKTUUECKUX 3aHATUN C UCIOIb30BaHUEM MYJIbTUMEINA;

v MHTEPAaKTUBHbIE TEXHOJOTUU (TIPOBEJECHUE JMAJOrOB, KOJUIEKTUBHOE OOCYXKICHHE
Pa3JIMYHBIX MOJXO0/I0B K PEIIEHUIO TOM WM HHON yueOHO-TpodeCCUOHATILHOMN 3a/1a4H);

v B3aMMOJICIICTBHE ¢ 00Y4aIOIUMUCS TOCPEACTBOM AIEKTPOHHOM MOYTHI;

v COBMECTHass pabora B DIEKTPOHHOH HMH(POPMALMOHHO-00PAa30BaTENILHON  Ccpejie

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

11.1. TexHOJIOTHM HCKYCCTBEHHOI0 HHTE/JIEKTA

JIJisi IOATOTOBKU K MPAKTUYCCKUM 3aHATHUSM M BBIOJHEHUS CaMOCTOSTEIBHOW PabOThI
CTYJIEHTBI MOT'YT UCIIOJIb30BaTh UCKYCCTBEHHbBIN UHTEIIEKT.

HcKycCcTBEHHBI MHTEIUIEKT — KOMIUIEKC TEXHOJIOTMYECKUX PELICHHH, IMO3BOJISIOLIMI
UMUTHPOBATh KOTHUTUBHBIE (PYHKIIUU YesloBeKa (BKIIIOYasi caMooOy4eHHe U TIOUCK pelIeHnui 6e3
3apaHee 3aJaHHOT0 AJITOPUTMA) U TMOJIy4YaTh IIPHU BBIMOJIHEHUU KOHKPETHBIX 3a7a4 Pe3yJIbTaThl,
COMNOCTaBUMBbIE, KAK MUHUMYM, C PE3yJIbTATAMH WHTEJUIEKTYyaJIbHON NEATEIbHOCTH YEJIOBEKA.
KoMmIiekc ~ TeXHONOTMYECKUX ~ peIIeHWd  BKIOYaeT B ceds  WHQOpPMAIMOHHO-
KOMMYHHKAIIMOHHYI0 HH(PACTPYKTypy, MPOrpaMMHOE oOecrieueHue (B TOM YHCIE METObI
MAIIMHHOTO 00YYEHHS ), TPOLIECCHI M CEPBUCHI 1O 00pabOTKE JaHHBIX U MOUCKY perneHuid (Yka3
[Ipesunenta Poccuiickoit ®enmepanun ot 10 oktsiops 2019 1. Ne 490 «O pa3Butuun
HCKYyCCTBEHHOTr0 MHTeIIeKTa B Poccuiickoit denepanumy).

JlanHbIil MOmynbh HaleleH Ha (OpMHUpPOBAHHWE KOMIIETCHIIMH B cdepe HCKYCCTBEHHOTO
WHTEIJICKTA, MO3BOJISIFOIINX BBITYCKHUKAM UCIOIB30BaTh M pa3pabaThiBaTh OTIEIHHBIC METOIBI
U TEXHOJIOTMHU C Y4aCTHEM HCKYCCTBEHHOTO HMHTEJUIEKTa, JUOO BJIaleTh METOJ0JIOTMYECKUMU
ACTIEKTAMHU HCIIOJIb30BaHUS H Pa3padOTKH METOJOB W TEXHOJOTHH C HCHOJIb30BaHHUEM
MCKYCCTBEHHOT'O MHTEJUIEKTA M YCHEIIHO NIPUMEHATh UX B CBOEH NEATEIBbHOCTH, BIAJETh BCEMU
KOMIIETCHLIMSIMU,  CBSI3AHHBIMU ~C  PYKOBOJACTBOM  KOMIUIEKCHBIMH  PEIICHUSIMU  TO
UCIIOJIb30BAHUIO U pa3paboTKe CHUCTEM MCKYCCTBEHHOIO HWHTEIJIEKTa, B Takke o0janaTh
kBanupukanueidr B cdepe yOpaBIeHUS TPOCKTAMU H  PYKOBOJCTBOM  KOJUIEKTHBOM
pa3pabOTUHKOB.

[Ipu >TOM B YacTH KUCIMOJIL30BAHUS CHCTEM HCKYCCTBEHHOTO MHTEIIEKTa 00pa3oBaTebHas
nporpaMma JoJbKHa oOecrieuyuBaTh (POPMHUPOBAHHE KOMIIETEHUUH MO PEHICHHIO TakuX 3ajad,
KaKk IJIJAaHUPOBaHUE, NPOTHO3MPOBAHUE W TMPUHATHE pPEHICHUH, aBTOMATU3ALMS PYTUHHBIX
IPOU3BOACTBEHHBIX  OINE€paluid,  HCIOJIb30BAHME  ABTOHOMHOIO  HWHTEJUIEKTYaJIBHOIO
o0opynoBaHUs U POOOTOTEXHUYECKHX KOMIUIEKCOB, WHTEIIEKTYyalbHBIX CHUCTEM YIPaBIICHUS
JIOTUCTHKOM, MOBBILIEHHE 0€30MaCHOCTU COTPYIHUKOB IPU BHIOJHEHUH MPOU3BOJICTBEHHBIX U
OM3HEC-TIPOIIECCOB,  MOBBIMICHUE  JIOSUIBHOCTH W YAOBIETBOPEHHOCTH  MOTPEOUTENECH,
ONTUMHU3ALMS Tpolecca noadopa M 0O0ydeHHs] KaJpoB Ha OCHOBE IMPUMEHEHHs] METOJI0B
MAIIMHHOTO OOYyYeHHs, HEHpPOCETEeBBIX MOJIENe ¥ METOJ0B, CKBO3HBIX IH(PPOBBIX
CyOTEeXHOJIOTHI MCKYCCTBEHHOT'O MHTEJUICKTA U JIP.

B gactu pa3paboTku CUCTEM HCKYCCTBEHHOTO MHTEIIEKTa 0Opa3zoBaTesbHAs Mporpamma
JI0JDKHA oOecrnieunBaTh (POPMUpPOBaAHUE KOMIIETCHIIMM B 00JIACTSIX pa3paOOTKHA U MPOTPaMMHOM
peanu3aiyy aIropuTMOB; UCCIICIOBAHHUI aJITOPUTMOB U MaTEMaTHYECKHX METOJ/I0B; pa3padoTKu
MPOTPAMMHBIX W TEXHOJOTHYECKUX PEIICHUH; METOJOB W TEXHOJOTHMH cOopa, XpaHEHHS H
00pabOTKM  JMaHHBIX; pa3padOTKH  CHEUATU3UPOBAHHOTO  aNMapaTHOTO  OOecleYeHHUS;
MOATOTOBKHA KBATH(UIIMPOBAHHBIX KaJIPOB B 00JACTH MCKYCCTBEHHOTO MHTEIUIEKTa HA OCHOBE
METOJIOB MAIIMHHOTO O0Yy4YeHHs, HEMPOCETEeBBIX MOJENEH M METOIOB, CKBO3HBIX IH(PPOBBIX
CyOTEeXHOJIOTHI NCKYCCTBEHHOT'O MHTEJUICKTA U JIP.

TexHOIOruH UCKYCCTBEHHOI'O WHTEJIEKTa HCIONBb3YIOTCS Ha 3Tane U3JI0KEHUS HOBOTO
COJIEpXKaHUsI MO TEME U €ro 3aKPEIUICHHs 4Yepe3 CHUCTEeMYy MpPOOJIEMHBIX BOMPOCOB IO TEME,
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JIOTIOJTHUTEIBHBIX YTOYHSIONIMX MPOOIEMHBIX BOIIPOCOB M BBIMIOJHEHHUE MPOOJIEMHBIX 3 aHUiA.
JIOTIOJTHUTEIBHBIM METOAMYECKUM TIOJIX0/IOM SIBJISICTCS MCIIOJIb30BAaHHE MOJICIH «IIEPEBEPHYTOEC
o0yueHHe», KOTJa yJaluecss CaMOCTOSTEILHO M3YYaroT TEOPETHUECKHU MaTepuasl JI0Ma, a Ha
YPOKE MEPEeXOoIAT K ero o0CyXJIeHHI0 B (popMaTe GPpOHTANBHON Oecebl U 3aKPEILICHHUIO Yepes3
penieHue 3a1a4d B MUKporpynmnax (10 4-8 4eaoBex).

[Ipu opraHu3anuy 3aHATUI MOJYJIb «UCKYCCTBEHHBINH WHTEIUICKT» JIOJKCH ObITh BKIIFOUYCH
B K&XI0C¢ MPAKTHUYECKOE 3aHATHE, YTO 3HAYMTEIBHO MOBBICHT UX 3()()EKTHBHOCTH, OCOOCHHO B
4acTh 00CYXJIEHHUS Y4eOHOrO MaTrepHalia, CaMOCTOSTEIIBHO OCBOCHHOTO O0YYaIOIIMMCS JoMa C
MIOMOIIBI0 MHTEPHET pecypcoB. PexomeHayeTcsi, 4ToObl B OOCYXICHHHM NMPUHSIIA y4acTHE BCE
oOyuJatomuecs.

IlepeyeHb pecypCcoB ¢ CETH HHTEPHET:

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

2. Beenenme B MammHHoe ~— oOyuenune ot  «Bioinformatic  Institute»
https://stepik.org/course/4852/promo

3. Crneumanuzamusi MammHHOe 00ydeHHEe MW aHanu3 JaHHBIX OT «MOCKOBCKHUI

¢usukoTexHuueckuii ~ MHCTUTYT»  https://ru.coursera.org/specializations/machine-learning-

dataanalysis
4. [natdopma ans npoBeaeHus copeBHoBaHui 1o Data Science https://www.kaggle.com

11.2. IIporpamMHoe obecneyeHune
IlepeyeHb JMIIEH3MOHHOTO ¥ CBOOOHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecrevYeHusl,
B TOM 4MCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA

Ne Haspanue peKOMEHIyeMBIX 110 pa3jieaM H JInnensus
/11 TEMaM MPOTrPaMMbl TEXHUYCCKHUX H
KOMITBIOTEPHBIX CPEICTB 00YUEHHUS
1 MS PowerPoint 67580828
2 | LibreOffice cBoboaHoe 10
3 | OC Anet Obpa3zoBanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynprantlliroc 503/KJI
7 | Android OC cBobognoe 110

12. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA 1JIA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCIHUIIJIMHE

HaumenoBanue HaumeHnoBanue OCHaIIEeHHOCTH CHEeNUATbHBIX

AUCHHUTLTHHBI CHenraJIbHbIX MOMelIeHuit noMenleHuii ¥ noMeneHuii 1Jis

(Monay.isn), U NOMelleHuil 115 CaAaMOCTOSITEJIbHOH PadoThI

NPaKTUK B | CaMoOCTOSITeIbHOI paboThl

COOTBETCTBUH

c yueOHBbIM

TJIAHOM

buonornueckas | 103 (196084, r. Cankrt- | Cneyuanuzuposannas  mebensb:  TAPTHI,

¢buznka [TerepOypr, yII. | CTynbs,  TaOypeTel, Yy4yeOHas  JOCKa,
YepHurosckas, JI0M 5) | MynbTUMENITHOE 000y IOBAHUE.
VYuebHast aymuTopus A Jlabopamopnoe  obopyoosanue u
IPOBEICHUS 3aHIATUN | yueOHvle Mmamepudanvl. peppakTOMETpPHI,
CEMUHApPCKOT0 tuna, | [lonspumerpsl, Ja3epel, KaJOPUMETPHI,
TPYIIOBBIX U | 1abopaToOpHbIE  CTOJBI M BUHTOBBIE
WHIMBUTy TBHBIX Ta0ypeThl, IBETHBIC H HEUTPAIBHBIC CTCKIIA-
KOHCYJIbTAIIHH, TEKyIIero | GUIBTPHI, IITAHTCHIUPKYIH, MHUKPOMETPHI,
KOHTPOJISI ¥ TIPOMEKYTOYHOH | TUTAKATHI IO pa3jiesiaM aHATOMUH.
aTTecTaluu
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ckag, nom 5) Ilomemenue
IVl CaMOCTOSTENbHON pabo-
THI

TEPHI C MOJIKIIOYEHHEM K ceTu «MHTepHeT»
U JOCTYIIOM B JJIEKTPOHHYIO HH()OpPMAIU-
OHHO-00Pa30BaTENBFHYIO CPENY

214 Manbiit 4uTaaBHBIA 347
(196084, I. Cankrt-
IlerepOypr, yn. UYepHuros-
ckag, aom JS) Ilomemenue
JUIA CaMOCTOATENBHON pabo-
THI

Cneyuanusuposannas mebenv.: CTOIBI, CTy-
TbsI

Texnuuecxkue cpedcmsa 00yyenus: KOMIIBIO-
TEPBI ¢ IOJAKIIOYEHUEM K ceTu «HTepHeT»
U JOCTYIIOM B JJIEKTPOHHYIO HH(OpMaIH-
OHHO-00pa30BaTeIBHYIO CPENY

324 Ortpmen wuHpOpMAaIMOH-
HBIX TexHonoruit (196084, r.
Canxr-IletepOypr, ym. Uep-
HUTOBCKas, noM 5) Ilomerne-
HHE JUIS XpaHeHus U npodu-
JAKTHYECKOTo  00CITy)KHBa-
HUs yueOHOro 060pyI0BaHMUs

Cneyuanusuposannas mebenv: CTOJEI, CTY-
Jbsl, CIELHAIBHBI HHBEHTaph, MaTepHAIIBI
U 3aIlaCHBIEC YacTH JUIS IPOQPHIAKTHUECKOTO
00CITyXMBaHUs TEXHHUYECKHUX CPEICTB 00y-
YEeHUs

[Ipunoxxenue 1 Ha 28 c.

Pa6ouyro nmporpamMmmy cocTaBui:
KaHIUJAaT XUMUYECKHUX HayK,

JOLICHT

il

A.H Bapslies
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[Tpunoxenue 1

MunucTepcTBO cenbekoro xo3sncTa Poccuiickon denepannu
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BBICILIET0 00pa30BaHMUs
«Cankr-IlerepOyprckuii rocyJapCTBEHHBIM YHUBEPCUTET BETEPUHAPHON
MEIULIMHBD)

Kadenpa Heopranuyecko XuMuu U 0M0(PU3UKHN
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1O TUCUHUTIIINHE
«BUOJIOI'MYECKASA ®U3UKA»
YpoBeHb 00pa3oBaHus BHICIITUI
CIIEHUAJIUTET
CneunanbHoctb 36.05.01 Berepunapus
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OuHasi, 0O4HO-3a04Has1, 3a04Hast GOpMbl OOyUEHUS

I'oxq Hauama moaroroBku - 2025

Cankr-IletepOypr
2025 r.



1. HACHOPT ®OHJAA OHEHOYHBLIX CPEJACTB

Taoauna 1

Ne dopmupyembie KonTposmupyemsbie | OuieHouHOE

KOMIIeTeHUH pasaesibl (TeMbl) CpeacTBO
AUCHUITIIIMHbBI
1. OIIK-4 Cnocoben wucnoas3oBaTh B | Pa3zmen 1. TecTsl,
npodeccuoHalbHOM  JIeATENbHOCTH  MeToAbl | buomexanuka KOJUJIOKBUYM,
pelieHus 3a1a4 c HCII0JIb30BaHNEM KOHTpPOJIbHA
COBPEMEHHOr0 000pyJOBaHMS MpHU pa3padoTKe paborTa.
HOBBIX TEXHOJIOTUI u UCIIONIB30BaTh | Pazmen 2. TecTsl,

2. COBpPEMCHHYTO HpO(l)eCCI/IOHaJ'ILHYIO FPI,I[pO,I[I/IHaMI/IKa u KOJJIOKBUYM,
METO/I0JIOTHIO TUISL NPOBEICHNS | TeMOIMHAMUKA. KOHTpOTbHAs
AKCIIEPUMEHTAIIBHBIX UCCIJIETOBaHUM u | TepmoanHamuka pabora.
HMHTEPIpPETALHU UX PE3YIbTATOB: OMOJIOTHYECKUX CUCTEM

OIIK-4.1 3HaTe TeXHMYECKHE BO3MOKHOCTH | Pazmen 3. Onruka. TecTsl,

3. COBPEMEHHOT'0 CHEMAIN3UPOBAHHOTO KOJUTOKBHYM,
o0opyaoBaHus, METO/Ib  pElleHus  3ajad KOHTDObHAS
npodecCHOHATBHOM 1 TeNbHOCTH; paGora.
OIIK-4.2 VYmerb NpPUMEHSTb COBPEMEHHBIE P 21T

azzen €CTHI,
TEXHOJOTHH, BKJIIOYAsi [U(PPOBBIC, U METOJbI HoHmsupyIomee
4. HCCIIEIOBAHUI B podeCcCuOHAIBHON Py KOILIOKBHYM,
JeSATeIbHOCTH UHTEPIPETUPOBATD HTTYHCHHC. KOHTpOIEHAA
)
IIOJIyYEHHBIE PE3YJIbTaThl; pabora.
OIIK-4.3 Bnagerp HaBblkamu pabOTBI €O
CHEHAIM3UPOBAaHHBIM 000PYJOBaHUEM IS
peanu3aluMyd TMOCTaBICHHBIX  3alad  IpHU
NPOBEJCHUN HCCIEAOBaHUNH U pa3padoTke
HOBBIX TEXHOJIOTUH, B TOM 4uCie HU(PPOBBIX.
2. IIpumepHBbIil IepeYeHb OLEHOYHBIX CPEIACTB
Taoauna 2
Ne HanmenoBanue Kparkas xapakTepucTHKa OLIECHOYHOTO [IpencraBnenue
OLICHOYHOT'O CpeacTBa OILICHOYHOT'O CPEJICTBA
CpeJICTBa B oHe
1. CpencTBo  KOHTPOJSL ~ YCBOGHHUS  y4eOHOro
MaTepuana TeMbl, paslena WIH pa3/IeioB Bompock! o
JTUCIUIUIAHBI, OpPraHM30BaHHOE Kak Yy4eOHoe TeMam/pa3Jienam
KOHHOKBI/IYM 3aHATHEC B BUJAC CO6CC€,I[OB3,HI/I}1 npernogaBareiida € TUCHUTITAHBI
00YyYarOIIMUCS

2. Cucrema CTaHJIapTU3UPOBAHHBIX 3aIaHHH,

IMMO3BOJAIONIAA aBTOMATHU3HUPOBATL IMPOLCAYPY CDOHI[ TECTOBBIX U
TecT HU3MCPCHUA YPOBHA 3HaHUH n YMCHUU KOHTPOJIbHBIX
obOyuJarormerocs 3aaHmi

3 KonTposnbnas CpencTBo MPOBEPKH YMEHHUHA TPUMEHSATH Komrurekr
pabotra IIOJIy4YEHHBIE 3HAHUA LA PELICHU 3a1a4 KOHTPOJIBHBIX 33JIaHUI

OIIPCACIICHHOIO THUIIA IO TEMC MJIN pa3acily 110 BapyuaHTaM




3. IMMOKA3ATEJIA U KPUTEPUY OHEHUBAHUA KOMIIETEHIIUI HA PA3JIMYHBIX DTATIAX UX
®OPMHNPOBAHMS, OIIMCAHUE HIKAJI OHEHUBAHUA

Tabdauna 3
[Inanupyemslie pe3yabTaThl YpoBeHb OCBOCHUS OueHouHoe
OCBOCHHA KOMIICTCHIINN CpPCACTBO
HCYIOOBJIETBOPUTEC YAOBJIECTBOPHUTECIBHO Xopouio OTJIIMYHO
JIBHO

OIIK-4 CriocobeH uCmonp30BaTh B MPo(ecCHOHATHHON NEATENIEHOCTA METOMABI PElIeHUs 3a/lad C WCIOJIB30BAHHMEM COBPEMEHHOTO OOOPYIOBaHUS IIPHU
pa3paboTKe HOBBIX TEXHOJIOTHH W HCIOJIB30BATh COBPEMEHHYIO NPO(PECCHOHATBFHYIO METOJOJOTHIO [UIsl MPOBEICHHS AKCIEPUMEHTATBHBIX HCCIENOBAHUN H
HMHTEPHpPETaIUU UX PE3yIbTaTOB:

OIIK-4.1 3HaTb TEXHUYCCKUC | YPOBEHb 3HAHUN | MUHUMAJIBHO YpoBeHb 3HAHUI B | YPOBEHb 3HAaHUU B Konnoxsuywm,
BO3MOXKHOCTH COBPEMEHHOTO | HIHKE JIOITy CTUMBIN o0BeEME, o0BeEME, TECTHI,
CICTIMATIM3UPOBAHHOI'O MUHUMAaJIbHBIX YPOBEHb 3HAHMU, COOTBETCTBYIOILIEM | COOTBETCTBYIOLIEM KOHTPOJIbHA,
O0OpYIOBAHHA,  METOABL  PELICHHA | 1heGopapyi, JIOIYIIEHO MHOT'O IpOrpamMmMme pOrpamMmme pabora
saiad MPOGECCHORALHOM | 1\ to g HErpyObIX OIINOOK HOJrOTOBKH, HOJTrOTOBKH, 0e3
JCATCIIPHOCTH,
MECTO TpyObIe JIOTTYIIIEHO [0)1105(310) 0
OLINOKH HECKOJIBKO
HerpyObIX
OLINOOK
OIIK-4.2 YMeTb TIPUMEHSATH
COBPCMCHHBIC TEXHOJIOTUY, BKIIOYas | [[pu perneHun IIponemonctpupoBans! | [Iponemonctpuposa | Ilpogemonctpuposansl | Komnoksuym,
uudpoBsIe, U MCTOZE HCCIIeI0BaHHIA CTaHJIapTHBIX OCHOBHBIE HBI BCE OCHOBHEIE BCE OCHOBHBIE TECTHI,
B NPO(ECCHOHANBHON NEATENBHOCTH, | 3479y YMEHHSI, PEIIEHBI YMEHHS,  PEIICHBI | yMEHHUS, PELICHBI BCE | KOHTPOJIbHAS,
WHTEPHPETHPOBATH TMOMYHCHHBIC | po THIIOBBIE 33]1a4H C BCE OCHOBHBIE 33/1a4H C pabora
PESyJIETatEL, MPOJIEMOHCTPUPO | HErpyOBIMU OCHOBHBIE 33/1a4¥ C | OTACIbHBIMU
BaHbl OCHOBHBIE | OIIMOKaMU, HerpyObIMH HECYIIECTBEHHBIMU
YMEHUS, BBITIOJTHEHBI BCE omnoOKamu, HEJ04YETaAMH,
UMENH MECTO | 33/1aHUs, HO HE B BBITIOJTHEHBI BCE BBITIOJIHEHBI BCE
rpyOsbie MIOJTHOM 00beMe 3a/laHus B IIOJJHOM | 3aJaHUsl B [IOJTHOM
OILINOKHU o0BeMe, HO o0BeME
HEKOTOpBIE C




HCOO0YCTaMH

OIIK-4.3 Bnaners HaBBIKaMH PabOTHI
co CITeITHaTN3UPOBAHHBIM
o0OpyIOBaHMEM JUIS  pealu3alluu
MMOCTABIIEHHBIX 3a1a4 npu
MIPOBEJICHUN HCCIEI0BaHUI Hu
pa3paboTKe HOBBIX TEXHOJIOTUH, B TOM
qucie Mu(poBbIX.

[Ipu pewrennn
CTaHIapPTHBIX
3a7a4

HE
MPOJAEMOHCTPHPO
BaHbI 0a3o0BbIE
HaBBIKH,
HMETU
rpyoblie
OIITUOKU

MECCTO

Nmeercsa
MHUHHUMAJIBHBIA HA0Op
HaBBIKOB JIJIS
peleHus
CTaHJIapTHBIX 33]1a4 C
HEKOTOPBHIMHU
HeJloueTaMHu

IIponemoncTpupoBa
HBI 0a30BbIE
HaBBIKA

P peLIEHUU
CTaHJApTHBIX 3aj]a4
c

HEKOTOPBIMHU
HEJ0YETaMU

[IpopemoHCTpUPOBaHbI
HaBBIKU IIpU

pelieHuu
HECTaHJAAPTHBIX

3a1a4 6e3 omuOoK u
HEJI0YEeTOB

Komnoksuym,
TECTHI,
KOHTPOJIbHAS,
pabora




4. TIEPEYEHDb KOHTPOJIbHBIX 3AJTAHUI N UHbIX MATEPHAJIOB,
HEOBXOJAUMBIX JIJIAA OHEHKU 3HAHUU, YMEHUU, HABBIKOB
N OIIBITA AEATEJBHOCTH

4.1. Tunosble 3aJaHUSA JJIA TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH

®opMupyemMasi KOMIIECTEHIUA:

OIIK-4 CriocoOeH MCIoNIb30BaTh B IPo(eCCHOHANBHON NEATeILHOCTH METOIBI PEIICHUS 3a1a9 C
UCIOJIb30BAaHUEM COBPEMEHHOI0 00O0PYIO0BaHUS MpH pa3pabOTKe HOBBIX TEXHOJIOTMH W HCIOJb30BaTh
COBPEMEHHYIO NPO(ECCHOHAIBHYIO METOJIOJIOTHIO JIJISl POBENICHUS SKCIICPUMEHTAIBHBIX HCCICIOBAHMIMA
Y MHTEPIIPETAINA UX PE3YIIbTATOB:

4.1.1. Boripocsl 11 KOJVIOKBHYMA

OIIK-4yp. 3HaTh TEXHUYECKHE BO3MOKHOCTH COBPEMEHHOT'O
CIELMAIM3UPOBAHHOTO o0opyoBaHus, METO/bI peneHns 3aaa4
npodeCcCUOHANILHON JeATeIbHOCTH;

1. Kakue BuIbI BUCKO3UMETPOB BbI 3HaeTe (MX OCHOBHBIE OTJINYUS)?

2. ®duznyeckre OCHOBHI 3BYKOBBIX METOJIOB UCCIIEAOBAHUS B METUIIMHE.

3. NHuppa3Byk (4acTOTHBIN arana3oH, puzndeckue cBoicTra). MictTounnku nHQppa3ByKa.
4. Wudpassyk. [lpumenenne nadpaspyka.

5. Uto 03HaYaeT TEPMHUH «J1a3ep»?

6. YeM oTiMyaeTcs JiazepHOE H3ITyueHHe 0T OOBIYHOTO cBeTa?

7. [IpuBeanTe OCHOBHBIE CBOMCTBA JIA3€PHOTO U3ITYUECHHUS.

8. [TpuBenuTe KIaccupUKAIUIO JTA3EPOB.

9. Kak nmosy4uTh HHBEPCHYIO HACETIEHHOCTh YPOBHEH?

10. OOBsICHUTE, YTO TaKOE CTIOHTAHHOE U3ITyueHHUe?

1. OOBsICHUTE, YTO TAKOE BBIHYKJIEHHOE M3Ty4YeHHE?

12. OTnu4une CIIOHTAHHBIX U BBIHYKICHHBIX TIEPEXO0B.

13. Pacckaxute, Ha €M OCHOBAH NMPHUHIIUI pabOTHI Ja3zepa’?

14. OOBsicHHTE, YTO O3HAYACT TEPMUH «UHBEPCHUS HACEIEHHOCTEI» ?

15.  OOpartHas cBsI3b, KaK OHa OCYILIECTBIISIETCA B Ja3epax. Poib onTuyeckoro pezoHaTopa B
Ja3epax.

16. NHudpakpacHoe nzinydeHue, ero noriomieHue. YiaprpaduonaeroBoe u3nyuenue. Hazosure
30HBI YJIBTPAPHUOIETOBOTO U3ITyUYEHHUS B 3aBUCUMOCTH OT X OMOJIOTHYECKOTO JACHCTBHS.

17.  Yro Takoe dpotodrddekt? 3akonsl hoTodrdpdexra CtoneroBa. YpaBHeHue dhortodrddekra,
MOJIydeHHOE DUHIITEHHOM

18.  PenrrenoBckoe uznydenue (omnpenenerue). Criocod noixydeHust peHTT€HOBCKOTO
U3ITy4YCHHUS.

19. PaanoaktuBHOCTE. BUbl paliOaKTUBHBIX U3JIYYEHHI. 3aKOH paJMOAKTUBHOTO paciaia.

20.  Jlosumertpus.

OIIK-4y.» YMeTh NPUMEHATh COBPEMEHHBIE TEXHOJIOIMH, BKIHOYas HUPPOBBIE, U
METO/Ibl UCCIIEI0OBAaHUI B NMPO(ECCUOHAIBHON NEATENbHOCTH, UHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTaTHI;

21.  IlpumeHeHHe ylIbTpa3ByKa B BETCpUHAPHUH.
22. Cepalie kKak MEXaHUYECKasi CUCTEMA.
23.  Yewm oOycroBieH ero tepaneBruueckuit 3pdext? Yro takoe Tepmorpadus?

24, Mertoapl 3amuThI OT HH(Ppa3ByKa.



25. [Touemy MMEHHO TepMUYECKUN Y3PPEKT UMEET CYIIECTBEHHOE 3HAUCHHUE B
XapaKTePUCTHKE MOBPEXKICHUS OMOIOTMUECKUX TKaHEH, P IeHCTBUU U3ITyUYeHHs B KPACHOM U
UH(paKkpacHoi o0aacTsax crekTpa?

26.  Ilepeuncnute rpymnibl Ononornyeckux 3G (eKToB, BOZHUKAIOIINX MPU BO3ACHCTBUU
Ja3€pHOT0 U3IYyUYEHHUS] HAa OPraHU3M YeJIOBEKA.

27.  llpuBenute mpuMepbl IPUMEHEHUS JIa3epHOT0 U3JIyYeHHs B BETEPUHAPUU U MEJTULIUHE.
28.  HMcnonp3oBaHuE B T€IMII-HEOHOBOM JIa3€pe CMECH JIBYX Ia30B - I'ejius U HEOHA. Poib
Ka)KJI0T0 U3 HUX.

29.  Kakue conyTcTByomue GakTopbl Ja3epHOTO U3TyueHHs BbI 3HaeTe?

30.  KIIJ rerutoBoi MmamuHel. Teopemsl KapHo.

OIIK-4y;3 Brnamers HaBelkamMM pabOTBl €O CHELMAIM3HMPOBAHHBIM
o0opyjoBaHUEM JUIS pealM3allid IIOCTABJICHHBIX 3aJad IIPH  IPOBEACHUU
UCCIIEIOBAaHUM B pa3pabOTKe HOBBIX TEXHOJIOTHMA, B TOM YHCIIC IIU(PPOBBIX.

31.  Ppiuaru B GuoMexaHuKe (BU/bI pblUaroB, ypaBHEHUE MOMEHTA, IPUMEPHI PbIYAroB B
KHBBIX OpPraHU3Max).

32. MexaHNuYeCKHe CBOMCTBA OMOIOTHYECKUX TKaHEeH (3akoH ['yka, BUbI nedopMarimid,
yHnpyrue CBOMCTBA Pa3IUYHbIX TUIIOB TKAHEH JKUBBIX OPraHU3MOB).

33.  Konebanus B buodusuke (konedaHus Tela YeIoBeKa, IEHTP MacChl, U3MEHEHHE IIEHTpa
Macchl IPH Pa3IMYHbIX BUAAX JIBUKEHUSA).

34.  buoakyctuka. @usnyeckue (0ObEKTUBHbBIE) XapAKTEPUCTUKHU 3BYKa.

35.  buoakycrtuka. @usnonoruueckue (CyObEKTUBHbIE) XapaKTEPUCTUKU 3BYKA.

36.  Tpancaykuus 3ByKa y MIIEKOIIUTAIOLIUX (HAa MPUMEPE CIIYyXOBOI'O anmnapara 4ejJoBeKa).
37. TepMoauHamMu4eckue napaMeTpsl U mporiecchl. [lepBblii 3aKOH TEPMOJIUHAMUKH.

38.  Bropoii 3ak0H TepMOAMHAMUKH, (POPMYINPOBKA U 3aAIHCh.

39.  TepmoauHamMH4YeCKHE OCOOEHHOCTH OMOJIOTHUECKUX CUCTEM.

40. [TepBoe Hawanmo TepMoguHAMUKHU B Ononorun. 3akoH ['ecca.

41.  Bropoe Ha4ano TePMOJUHAMUKU B OMOJIOTUHU, OCOOEHHOCTH TEPMOJUHAMUKN OTKPBITHIX
CHUCTEM.

42. [IpuBeneHHoOEe KoMMUECTBO TEIIOTHL. DHTponus. HepaBencTBo Knaysuyca.

4.1.2. TeMbl KOHTPOJIbHBIX PA0OT JJIf1 OLIEHKHU KOMIIE€TEHIIM i
OIIK-4 CrnocobeH wucCHoab30BaTh B MPO(ECCHOHATBHON ACATEILHOCTH
METOJbI PEIIeHUs 3aJa4 C HCIOJIb30BAaHUEM COBPEMEHHOIO O0OpYJIOBaHUS IPHU
pa3paboTke HOBBIX TEXHOJIOTHH u HCITOJIB30BaTh COBPEMEHHYIO
npoeCCUOHATIBHYIO  METOJOJOTHIO  JUIi  IPOBEACHUS OAKCIEPUMEHTAIBHBIX
MCCIIEIOBAaHUM M MHTEPIPETAIUA UX PE3YIbTATOB:
OIIK-4y;.; 3HaTh  TEXHMYECKHE  BO3MOXHOCTH  COBPEMEHHOIO
CHEIUATM3UPOBAHHOTO  000PYIOBaHUS, METOABI pEHICHUs 3aaad
npoecCHOHaTBLHOM NI TeTHOCTH;
OIIK-4y;5, YMeTs NPUMEHSATH COBPEMEHHBIE TEXHOJIOTUH, BKIIOYAs
uuppoBble, M  METOJAbl  HCCIENOBAaHUK B  MNpodhecCHOHATBHOU
NeATEeIbHOCTH, UHTEPIIPETUPOBATH MOJYUEHHBIE PE3yJIbTaThI,
OIIK-4y;; Bnamers HaBbikamMu paOOTBl €O  CHELMATU3UPOBAHHBIM
o0opyIoBaHUEM JIJIsl peau3alii TOCTaBJICHHBIX 3aJ1au MPH MPOBEICHUN
UCCIIEIOBAHUM M pa3pabOTKE HOBBIX TEXHOJOTHHA, B TOM YHUCIE
(P POBBIX.



* VYabpTpa3Byk. MeTo1bl OTYyUYEHHUE YIIbTPA3BYKa.

o [Ipy wu3MeHeHMM TeMIepaTypbl Cpebl, OKpyXkaromeid wMemOpaHy, Kod(pQHUIMEHT
mud¢y3un ysenuuures B 3 paza. Mi3aMeHUTCS 11 MpOHUIIaEMOCTh MeMOpaHbI?

2.

¢ OrtpaxkeHHe U MOTJIOLIEHUE YIbTPa3BYKOBBIX BOJIH OMOJIOIMYECKUMHU TKaHAMHU, aKyCTHUECKHMA
umnenanc. [IpuHIMOBI NpUMEHEHUs yNbTpa3ByKa B JIMAarHOCTHUKE M JICUEHUM XUBOTHBIX B
MpaKTUKE BETEPUHAPHOTO Bpaya.

o Konnenrpauust wonoB kamus (K') Ha BHelIHe#d CTOpOHE MeMOpaHbI COCTaBIISET
10 mons/n, Ha BHyTpeHHeH cTtopoHe — 20 Moinb/a. M3MeHuTcs JM TMOTOK BeIlecTBa uepe3
MeMOpaHy, €ClIi IpU NPOYUX PaBHBIX YCIOBHMAX B 4 pa3a yBEIMYUTCS KOHLEHTpAIMs HOHOB
KaJiusl Ha BHEIHEH U BHYTPEHHEHW CTOpOHE MEMOpPaHbI?

3.

* OQOueHka AeicTBHUsS Ha OMOJIOrMYECKHE OOBEKTHI 3JIEKTPOMArHUTHOTO M3JIyUYEHHUS Pa3IUUHbIX
JIMaIa3oHoB, ero (hU3NYECKHe MEXaHU3MBI.

o Yemy paBHa pa3HOCTh KOHLEHTpalUUl opMamMuaa B HaualbHbIH MOMEHT BPEMEHH, €CIIH
IUIOTHOCTb MOTOKA (pOpMaMua depe3 Iia3MaTHuecKyo MeMOpany ToimuHon 10 HM cocTaBisier
10,08 Kmons/m?-c. Kosdppunment nuddysuu storo semectsa pasen 0,7-10 m%/c.

4.

¢ lcnonb30BaHuE AIEKTPOMATHUTHBIX M3JIyYEHUH B IPAKTUKE BETEPUHAPHOTO Bpaya.

° Kaxoit monyns FOHra cyxoxunus niuuHoi 0,12 M 1 m101apo NonepeyHoro ceueHus 2
MM?2, eciu nojL aeiictBueM cuibl 68,8 H oHO yanuamnock Ha 2,9 Mm?
5.

* MexaHuueckue cBOcTBa OMOJIOrMUecKUX TKaHel (3akoH ['yka, Buabl nedopmanuii, ynpyrue
CBOWCTBA pa3IMYHBIX TUIIOB TKAHEH XKHUBBIX OPIraHU3MOB).

o Kaxoit monyns FOHra cyxoxxumus niuHoi 0,12 M 1 TI0a b0 MONEPEYHOT0 CeUeHUs 2
MM2, €CJIi 1oL AeicTBrueM cuiibl 68,8 H oHO yaimuHunock Ha 2,9 Mm?
6.

¢ lcnonb3oBaHue 3HaHUS OHO(PU3NYECKUX OCOOEHHOCTEH JKMBBIX TKaHEHl B IpaKTHKe
BETEPUHAPHOI0 Bpaya.

o Bo ckoibko pa3 0THOCHTENbHOE YATUHEHNE apTepuu O0JIbIle, YEM BEHBI, IPU
OJIMHAKOBOM HANPSHKEHUHU B HHX, ECIIM MOJYJIb yIpPyrocTu aprepuu 5X 10* Ila, a Mmoxyns
YIPYTOCTH BeHbI paseH 8,5-10° Ta?

7.

¢ UH}pa3Byk Kak OJMH M3 MEXaHU3MOB M3JTyueHHsI 3ByKa B MHUpE HBOTHBIX. buonornueckoe
neiictBue nH(Qpa3ByKa Ha )KUBOTHBIX. MlcTOUHNKY HH(pa3ByKa B IPUPOJIE.

o Kakoe MexaHMuecKoe HaNpsKEHHE B CTEHKAX COCYy/la BO3ZHUKAET IIPU CPEIHEM
aprepuasibHoM naeneHuu 11 klla, ecau oTHOLIEHUE paauryca IPOCBETa K TOIIUHE CTEHKU
cocyjia paBHO 67

8.
¢ [Ipumenenue uH(ppasByka B BeTepuHApUU. MeTo bl 3alIUTHI OT UHPPA3BYKa.
o Kakas monmycriMa MakcuMaibHasl CHjla, BRI3BIBAIONIas Aeopmanuio cxxaTust OepeHHON

KOCTH IITaHructa macco 80 Kr, MpH MOAHITHH UM IITaHTH, €CI TuameTp 6eapenHoi koctu 30
MM, a JIOMYCTHMOE Hanpsbkenue paBHo 15X 107 [Tau g = 10 m/c??

9.

¢ Jloka3zarenbCcTBa MPUMEHUMOCTH BTOPOTO 3aKOHA TEPMOJMHAMHKH K Onocuctemam. Teopema
W. IlpuroxuHa 1 HAIIPaBICHHOCTH SBOTIOIUN OMOCHCTEM.

o Kakas a¢dexTiBHas IUI0IIab MOTEPEYHOTO CEYEHUS KOCTH, €CIIU TPU COKATHH CHIIOH
1800 H BrI3bIBacTCS OTHOCHTENbHAS Aedopmaius 3X 10, a MOy b yIIPyrocTH KOCTH paBeH
2-10°Ta?

10.

¢ MexaHu3M JeHCTBHS HOHU3UPYIOLIErO U3JIyYeHUs Ha )KUBOTHBIX Jlo3umeTpus



o Bo ckoIbKO pa3 OTHOCUTEIBHOE YATUHEHNE MBIl OOJIbIIE, YeM CYyXOXKUIINS, IIPH
OJIMHAKOBOM HaNpPsDKEHUH B HUX, €CIIU MOYyJb yrpyrocty Meimnsl 0,9 Mlla, a moxynb
ynpyroctu cyxoxunus 1,6-108 ITa?

11.

¢ (OCHOBHBIE TUIBI PAAMOMETPHUECKUX U T03UMETPHUECKUX MPUOOPOB.

o Kakoli ToHyC cocyna, ecili OTHOIICHHE PAaInyca IIPOCBETA K TOJIIMHE CTEHKH COCya
pPaBHO 5, a pa3HOCTb MEXAY CPEIHUM apTEPHUAIbHBIM JaBICHUEM U Hapy>KHbIX TKaHEH paBHa 4
klla?

12.

e Meroapl KIMHMYECKOTO M JAOOPaTOPHOTO UCCIENOBAHMS TPHU JIyUYEBBIX IOPAKEHUSIX
KUBOTHBIX.

o Kakas cuna HeoOxoauma Juist pa3pyleHus MyTeM CokaTus OeIpeHHONH KOCTH JUaMETPOM
30 MM, ecii TIpeeN MPOYHOCTH KOCTH paseH 1,4X 108 [Ta?
13.

¢ Pa3purue npeacTaBieHU O cTpoeHHH OMoMeMOpaH (OT JKUBBIX J0 MCKYCCTBEHHBIX); THIIBI
Mojiene MeMOpaH, 3HaueHHe JaHHBIX 3HAaHUI B IPAaKTHKE BETEPUHAPHOTO Bpaya.

¢ OnTHuecKue CHUJIbl JMH3 paBHbl 5 nntp u 8 nnTp. Ompenenure, KakoBbl UX (POKyCHbIE
paccTosiHus?

14.

® PaznuuHble BUJIbI JIIOMUHECHEHIMH. DOTOIIOMUHECIICHIIMS TBEPABIX U KUAKUX Tel. [IpaBuio
Crokca. 3akoH Basunosa.

e KakuM OyZeT OTHOCUTENbHBIM MOKa3aTelb MPEJOMJIEHHUS JIBYX Cpell, €ClId yroj HaJeHUs
paBeH 60°, a yron Mexay OTpakKeHHBIM U IIPEJIOMIIEHHBIM JydaMu paseH 90°?

15.

¢ KBaHTOBBIII MEXaHNU3M JIIOMUHECLEHIIMH. brontomunecieHnys. JIIOMUHECIIEHTHBIN aHaIu3.

e KakuMm OyzaeT mokaszaTeslb MPEIOMIIEHMsSI BTOPOMl Cpellbl OTHOCUTENIBHO NEPBOH, €CIU MpH
IIEPEXO0JIE CBETA U3 NIEPBOM CpeJlbl BO BTOPYIO yroJl IpesiomiieHus paseH 30°, a yroa najieHus B 2
pasa Oospie?

16.

¢ (CnekrtpaibHblil aHanu3. 3akoHbl byrepa u bepa. Merox konopumerpun. @oTo3€KTPUIECKHIMA
KOJIOPDUMETP.

o B nmaGopatopum mpu HWCCIEIOBAaHUM CBOWCTB HMCKYCCTBEHHOW MeMOpaHbl OBLIO
YCTAHOBJIEHO, YTO TOTOK BELIECTBA CKBO3b MEMOpaHy IUIOIIA/bI0 2 KBaJIpaTHBIX CAaHTHMETpPa
paBer 0.02 monb/c. Paccumraiite koodduuuent nud¢ys3un BemecTBa Ui ITOW MeMOpaHsbI,
€CIIM IPAJIMEHT KOHLIEHTPAluU PaBeH 10* mons/m* ?

17.

e Omnruyeckue KBAaHTOBbIE TeHepaTophl (mazepbl). Kraccubpukanusa. Ousumdeckue u
OMOJIOrMYecKHe CBOICTBa Jla3epHOro usinyuyeHus. JlazepHoe wu3inydeHHe B OHOJIOTHYECKHX
UCCJICIOBAHMSIX, B MEIUIIMHE U BETCPUHAPHH.

o Yemy paBHa IUIOTHOCTh MOTOKa (opMaMuia uepe3 IIa3MaTUYECKYyl0 MeMOpaHy
Characeratophylla Tonmunoit 8 HM, ecnu ko3 dunment nuddy3un 3Toro BeuecTBa CoOCTapiIseT
0,7-10* m%/c, koHnenTpanus GpopMamMuIa B HAYAIbHBI MOMEHT BPEMEHHM CHAPYKH OblLia paBHA
0,2 mons/m>, a BHyTpH B 10 pa3 MeHbIue?

18.

¢ TepmonuHaMUYEeCKOE COMPSIKEHHE  OK3IPTOHUYECKOW U SHIIPrOHUYECKOM  CcTaauii
OHOIPOLIECCOB; MPUBECTU IIPUMEPBHI.

o Haiigure ko3 duimenT npoHuiiaeMocTy mia3mMaTuyeckoil memopansl Mycoplasma s
(dbopmamua, MPU pa3HUIE KOHIEHTPAIMKA 3TOrO BEIIECTBA BHYTPH U CHApy>KH MeMOpaHBI,
paBroii 0,5-10* Momw/I, IIOTHOCTH MOTOKA €ro depes MeMmOpaHy cocrasiager  6-10™
MOJTb cM/(JI°C):

4.1.3. TecToBBIC 3aJaHUA 1JI5 OLEHKH KOMIIeTEHIINI



OIIK-4 Cnioco6eH ucrnonb30BaTh B MPO(heCcCHOHANBLHOM AESTEIbHOCTH METO/IBI PEIICHHS 3a/1a4 C
UCTIOJIb30BaHUEM COBPEMEHHOTO 000pY0BaHMS MIPU Pa3paObOTKE HOBBIX TEXHOJIOTUH U
UCTIOJIB30BaTh COBPEMEHHYIO TPOPECCHOHATBHYIO METOI0JIOTHIO ISl TIPOBEICHHS
9KCIIEPUMEHTAJIbHBIX UCCIEA0BAHNN U UHTEPIPETALIMU UX PE3YJIbTaTOB:

OIIK-4U1/I-1 3HaTh TeXHUYECKHE BO3MOKHOCTH COBPEMEHHOTO CTICITHATT3NPOBAHHOTO
000pyI0BaHUs1, METO/IbI PEIIeHUs 3a7a4 MPo(hecCHOHANBbHOM e TeNbHOCTH;

OIIK-4U]I-2 YMeTh NpUMEHSTh COBPEMEHHBIC TEXHOJIOTHH, BKIIOUYas IU(DPOBBIC, © METOIbI
UCCJIEIOBaHMM B MPO(hecCHOHABHOM 1eATEeTbHOCTH, UHTEPIPETUPOBATH MOTYyYCHHBIE
pe3ybTaThI,

OIIK-41 /-3 BnaseTs HaBbIKAMH pabOTHI CO CIIEUATU3UPOBAHHBIM 000PYAOBaHUEM IS
peanu3aiy MOCTAaBICHHBIX 3a/1a4 MPH MTPOBEACHUH HCCIIEI0BAHNHN B pa3padOTKe HOBBIX
TEXHOJIOTH, B TOM YuCIe HU(POBbIX.



3AJAHUA 3AKPBITOI'O TUITA

3anannsi KOMOMHUPOBAHHOIO TUIIA C BLIODOPOM 0IHOTO BEPHOI'0 0TBETA U3 MPeIJI0KEeHHBIX
BapHUAHTOB

OIIK-4.1 3HaTh TEXHHUYECKHE BO3MOXHOCTH  COBPEMEHHOTO  CHEIUAIU3UPOBAHHOIO
000pyI0BaHUs, METO/IBI PELICHHUS 3a1a4u MPO(PEeCCHOHATBHOM NesITeTLHOCTH;

3ananue 1.

IIpouumaiime 3a0anue u gvloepume npaguUIbLHbIN OMEen.

Haiitn MUHMMaNbHYIO JJIMHY BOJHBI B CIIEKTPE TOPMO3HOI'O PEHTI€HOBCKOIO U3JIy4YEeHUS,
€CIIM HaIlpsDKEHUE B PEHTIeHOBCKOW TpyOke U= 2kB?

1)2.46 am

2)0.615 am

3)3.25 am

4)0.018 am

5)9.72 am

3anummre nudpy, Moa KOTOPOH yKa3aH BEpPHbIH OTBET

Otser: 2

3ananue 2.

IIpouumaiime 3adanue u gvibepume npaguIbHLII OMEEM.

W3MmeHuTCs 11 MOTOK PEHTTEHOBCKOTO U3JIy4YEHUs, €CIIU, HE MeH:A HanpsbkeHus, B 10 pa3s
YBEJIMYUTH CUITy TOKA B PEHTI€HOBCKOU TpyOKe?

1) YBenuuutcs B 100 pa3

2) Yeemuuutes B 10 pa3

3) Ymensmutcs B 100 pa3

4) Ymenbimres B 10 pa3

3anumute nUdpy, MoJ KOTOPOH yKka3aH BEpHBIH OTBET

Ortser: 3

3aganue 3.

Ilpouumatime 3adarnue u 8vibepume npPasuIbHLLN OMEeNn.

B 100 r tkanu nmornomaercst 15-1011 6era wactur ¢ suepruei 1,5:-10-15 JIx kaxnas.
Omnpenenurte NOTIOUICHHYIO 03y U3ITyYEHUSI.

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

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

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

4) 22,5 - 10-5 Ix/kr

5) 45 - 10-3 JIx/xr

3anumute uudpy, Moa KOTOPOH yKka3aH BEpHBIH OTBET

Ortsert: 1

3aganns KOMOMHMPOBAHHOIO TUIIA C BLIOOPOM HECKOJIbKHX BEPHBIX OTBETOB M3
Nnpe10KeHHbIX BAPDUAHTOB

3ananmue 4.

IIpouumatime 3a0anue, 8vibepume NPasuibHvle OMBEEMb.

Uem MoaenupyroTcs BA3KOYIIPYTrUue CBOWCTBA OMOJIOrMUYECKUX TKaHEH ?

1) Cucremamu, COCTOALIMMHU U3 pa3IMYHBIX KOMOMHAIMNA MPY>KUHBI (YIPYTHH 3JIEMEHT)
Y TIOPILHS (BA3KUH 3JIEMEHT);
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2) Cuctemamu, COCTOSIIIMMHU U3 TIOCIEAOBATEIHHO COCAMHEHHBIX MPY>KUHBI (YIPYTHi
3JIEMEHT) U MOPIIHS (BSA3KHUI 3JIEeMEHT);

3) Cucremamu, COCTOSAIIMMH U3 TMapaJICIbHO COCIWHEHHBIX MPYXUHBI (yIpyrui
3JIEMEHT) U MOPIIHS (BA3KHUI 3JIEMEHT);

4) Cuctemamu, COCTOSIIMMH W3 KOMOMHAIIMOHHBIX COYETaHWH TMPYKUH (YIPYTUX
3JIEMEHTOB);

5) Cucremamu, COCTOSIIMMHU U3 TOCJIEIOBATENIbHO COCAMHEHHBIX TPYKUHBI U
napajjiesIbHO COEAMHEHHBIX MEX/y COOON MPYKUHBI U MOPILIHS.

6) Monemnsimu 3unepa, Makcsenna, KenpBuna-®oiirra

3anummuTe U P, O KOTOPHIMH YKa3aHbl BEPHBIC OTBETHI

OrtserT: 16

3aganue S.

IIpouumatime 3a0anue, 8vibepume NPasuIbHbIE OMBEENMDL.

Yro npencTapiseT cob6oit KOCTh?

1) BblcokoanacTuuHbIi MaTepual, COCTOSIIMN W3 KOJUIareHa, AJIaCTUHA M IJIaJKhX
MBIIIEYHBIX BOJIOKOH.

2) l'ereporeHHyio TKaHb, COCTOSILIYI0 M3 3-X HAJOXKEHHBIX APYyr Ha Jpyra CJOeB:
SMUAEpPMUCA, JIEPMBI U IIOAKOKHOM KJIETYATKH.

3) COBOKYMHOCTb MBIIICYHBIX KJIETOK M BHEKJIETOYHOTO BEIIECTBA, COCTOAIIETO W3
KOJUIareHa Y J1acTUHA.

4) ApMUPOBaHHBII KOMIO3MIIMOHHBIM MaTepuasl, IO0JIOBUHY O0beMa KOTOPOIO
COCTaBJISIET THAPOKCUIIATIATHT.

5) Bonokna koniaresa, 3acTuHa 1 OCHOBHOT'O BELIECTBA - MaTPHULIBI.

6) IlpencraBnser  coboil  Mmarepuan,  NPEUMYIIECTBEHHO  COCTOSIIMM U3
TUIPpOKCHUIIANIaTUTA.

3anummre uudpsl, TOA KOTOPHIMHU YKa3aHbl BEPHbBIE OTBETHI

Ortser: 46

33]131—[1/151 3aKPbBITOI0 TUIIA HA YCTAHOBJICHHUE COOTBETCTBUSA

OIIK-4.2 YMeTh NpUMEHSTh COBPEMEHHBIE TEXHOJIOTHH, BKITIOYast IU(PPOBBIC, H METOIBI
HCCIIeI0BaHUH B MpoQecCHOHANbHOMN AeATEeIbHOCTH, HHTEPIPETUPOBATDH MOTyUYEHHBIE
pe3yabTaThl,

3axanue 6.
Ilpouumatime 3adanue u ycmanosume coomseemcmaue.
Y cTaHOBUTE COOTBETCTBHE: MEXKAY 3a1aucii 1 BEPHBIM OTBETOM

3amaua OTtBer

A Ornpenenutb KOJIUYECTBO TETUIOTHI, 1 810 JIx
nepeaHHOe CUCTEeME MpU TemiiepaType 27
rpanycoB Llenbcusi, eciu npuBeneHHAs
TemioTa oka3ajgach papHoi 30 JIx/K

b B cucremy 6p110 nepenano 90 Ix 2 | 9000 Hx
TeryIoThl. OnpeenuTh N3MEHEHUE
BHYTPEHHEHN SHEPTUU CUCTEMBI, €CIIN
cHCTeMa P STOM BBITIOJIHIIIA PaboTy
A=80 JIx.

9 JIx

10 JIx

170 JIx
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3anumuTe B Ta0NMIly BEIOpaHHbBIE UQPHI O] COOTBETCTBYIOUIUMH OyKBaMHU.

A b
Otset: A2b4
3aganue 7.
IIpouumartime 3adanue u ycmarosume coomsemcmsue.
YcTaHOBUTE COOTBETCTBUE: MEXKIY 3a/1aU€i U BEPHBIM OTBETOM
3apaua OtBer
A W3meHuTCcs 1M TOTOK PEHTTeHOBCKOro | 1 VYBenuuutcs B 10 pa3
W3IIy4YCHHS], €CIIM, HE MEHSSI HaNpsHKEHUS,
B 10 pa3 yBenuuuth CHIy TOKa B
PEHTTEHOBCKO TpyOKe?
b W3mMeHuTCs 11 NOTOK PEHTI€HOBCKOTO 2 YMenbmnuTeA B 2 paza
W3ITy4YCHHUS, €CII, HE MEHSIS CUJTBI TOKA, B
JIBa pa3a yBEJIUYUTh HAIPSHKEHUE B
PEHTTEHOBCKO# TpyOKe?
B W3meHuTCs 1M TOTOK PEHTTEHOBCKOrO | 3 YMenbiutes B 4 paza
W3ITy4YCHHS, €CITM, HE MEHSSI HaNpsHKEHUS,
B 4 pa3 yBeIMYUTb CHIy TOKa B
PEHTIeHOBCKOU TpyOKe?
4 VBenuuutcs B 4 paza
5 YwMmenbmutes B 10 pa3
3anuuuTe B Ta0NMIly BEIOpaHHbBIE UQPHI O COOTBETCTBYIOUIUMH OyKBaMHU.
A b B
Otset: A164B4
3ananmue 8.
IIpouumaiime 3a0anue u ycmanogume coomeemcmaue.
YcTaHOBUTE COOTBETCTBUE MEXIY 3aKOHOM M €T0 ONPEIACICHHEM
3akon Onpenenenue
A 3akoH byrepa-JlamGepra-bapa 1 | IIpu naHHO# qyiMiHE BOJHBI ONTHYECKAs

INIOTHOCTL CMCCH KOMIIOHCHTOB, HC

B3aMMOJICHCTBYIOIINX MEXAy COOOii,

paBHa CyMME ONTHYECKHX IIIOTHOCTEH
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OTACJ/IbHBIX KOMIIOHCHTOB IIpHU TOM XKe
JJIMHE BOJIHBI

3aK0H aJIUTHBHOCTH

Cuna TOKa TOJHOW UENu MNpsSMO
nponopuuoHainbHa DJIC ucroyHuka u
o0paTHO MPONOPLHUOHAIBHA TOJTHOMY
COIPOTHUBIICHUIO LIENTH

3akon dapanest

OnHOPOJHBIE CIIOM OJHOIO U TOTIO XK€
BEIIECTBA  OJWHAKOBOM  TOJIIUHBI
MOTJIOUIAIOT OAHY M Ty JK€ JOJII0
MaJaoell Ha HUX CBETOBOW >HEPruu
(mpu  TOCTOSSHHOW  KOHIIEHTpAIluu
PacTBOPEHHOTO BEIIECTBA)

3akoH ltepHa-Bonbmepa

OTHOLIEHME  KBAHTOBBIX  BBIXOJOB
¢nyopecueHIIMM  OT  KOHLIEHTpALMH
TYLIUTENIS UMEET JIMHEWHBIA Y4acTOK
IIPU JTMHAMHUYECKOM B3aUMOJACHCTBUU
MOJIEKY T

[TapumaneHOE NaBiieHUE HACBIIICHHOTO
napa KOMIIOHEHTa pacTBOpa MPSMO
MPOTIOPIIMOHATIFHO €r0 MOJILHOW J0JIe
B pactBope, mnpuuéM Kod(pduimeHT
MIPOMOPLUOHATIEHOCTH paBeH
JABJICHUIO HACBHIIMICEHHOTO TMapa HaJ
YUCTHIM KOMIIOHEHTOM

3anuiuTe B Ta0HIly BRIOpaHHBIE IUQPHI MO COOTBETCTBYIONIUMH OyKBaMHU.

b

B

r

OtBet: A3B1B2I'4

3aganue 9.

Hpouumadme 3a0anue u ycmanosume coomeencmeue.
YCTaHOBUTE COOTBETCTBHUE MEKAY ONpCACIICHUCM U ITIOHATUEM

IlonsaTHne

Onpenesenne

A

Mogens ynpyroro Tena

1

Cucrema, COCTOSIIAS U3 PA3ITUIHBIX
KOMOHMHAIMNA IPYKUHBI (YIIPYTHil
AJIEMEHT) | MOPIIHS (BSI3KHI SJIEMEHT)

Moaens KkocTHOI TKaHU

Cuctema, cocTosas U3 NapajeIbHO
COEJIMHEHHBIX MPYKUHBI (YIpyTruit
AJIEMEHT) U MOPIIHS (BS3KHUM 3JI€MEHT);

Monens 3unepa

IpYKUHA, TOTYUHSIONIAsICS 3aKOHY
I'yka
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4 Cucrema, cocrosias u3
IIOCJIEJOBATEIILHO COCIMHCHHBIX
NPY>KHUHEI U ITapaJLIEIBHO
COETMHEHHBIX MEKIY cO00H MpyKUHBI
Y TIOPITHSI.

5 Cucrema, cocrosias u3
MOCJIEIOBATEIBHO COSTMHEHHBIX
YIPYToro 3JIEMEHTa U MOJEIIN

KeneBuna-doiirra.

3anumuTe B Ta0NHIy BRIOpaHHBIE IIUQPHI MO COOTBETCTBYIONTUMH OyKBaMHU.

A b B

OtBeT: A3b4B5

3aganue 10.
Ilpouumatime 3a0anue u ycmanosume coomseemcmaue.
YcTaHoBUTE COOTBETCTBHE MEXKAY METOJIOM aHAJIM3a U €r0 XapaKTePUCTHKON

Merton ananusa Xapakrepucruka

A CrniextpodoromeTpust 1 Crenenp paccenBaHus CBETa

b [Torenunomerpus 2 [TornomeHrne MOHOXPOMaTHYECKOTO

cBeTa
B PedpaxTomerpus 3 Nzydenue 3¢ (exToB npenoMiIeHus
r doTtomeTrpus 4 Ilornomenue cBeTa BUIUMOI'O
Jrarna3oHa
5 N3Mmepenne 3J1eKTpOXUMUYECKOTO
CUTHaja

3anummuTe B TabIUIly BhIOpaHHBIE UG PHI MO COOTBETCTBYIOIUMH OyKBaMH.

A b B r

OtBet: A4B5B312
3agaHus 3aKpPbITOr0 THUIIA HA YCTAHOBJIEHUE MOCJI€10BATEIbHOCTH

OIIK-4.3 Biageth HaBbIKaMU pabOThl CO CHELMAIU3UPOBAHHBIM O0OPYJOBAHUEM IS
peanu3alMyi IMOCTABJIEHHBIX 337ay IPU NPOBEIECHUM HCCICAOBAaHUM M pPa3pabOTKE HOBBIX
TEXHOJIOTHH, B TOM YHCIIEe TUPPOBBIX.

3aganue 11.

IIpouumatime 3a0anue u ycmanogume nociedo8amenrbHOCb.

BricTpoiite anroput™m aeiictBus padotsl Ha anmapare @OK KOK-3

1. BbIOpaTh AMHY BOJHBI JJIs1 UCCIIEJOBAHMS.
2. IlomecTuTh UCCIEAyEMBIil pacTBOP B KIOBETY U 3arpy3HUTh B IpUOOD.
14




(O8]

DN AW~

. Bxurounts ipubop u BeKAATH 30 MUHYT.
. [IpoBepuTh yCTAaHOBKY HYIISI.

OtBeT: 3421

Saganue 12.
Ilpouumatime 3adanue u ycmanosume nocie008amenbHOCb.
VYcraHoBUTE NMPaBUIIBLHYIO MOCIEI0BATEILHOCTh: 3aKOH OMa JIJIsl y4acTKa IEMH ...

. COTIPOTHBIICHHE.
. HampsDKEHUE.

. CHJIa TOKa.

. TIPSIMO TIPOTMIOPIIMOHATIBEHO.

. 00paTHO MPOTMOPIIMOHATIHEHO.

OtBeTt: 34251

3ananme 13.

IIpouumarime 3a0anue u ycmanosume nocie008ameabHOCb.

BricTpoiiTe anroput™ AeHCTBUN MIPU ONMPEAEICHUH BA3KOCTH MeTo1oM CTOKCa
1.Bb1Opath mapsl.

2.IlocunTtarh NOrpEeUIHOCTH U3MEPEHUH.

3.Paccuntarh TMHAMHYECKYIO BA3KOCTh IO (hopMyII€.

4.bpocuTh MIAPUKU B BA3KYIO JKUJIKOCTb M 3ace€Ub BpEMs MaJ€HUSA Ha OMNPEIEICHHYIO

BBICOTY.

D AW -

D AW -

5.M3Meputh aguameTp 1apos.
6.B3BecuTh mapsbl.
Orser: 1,5,6,4,3,2 umu 1,6,5,4,3,2

3aganue 14.
Ilpouumatime 3adanue u ycmanosume nocie008amenbHOCb.
VYcraHoBUTE TPaBUIIBHYIO MTOCIIEI0BATEIbHOCTh: HAIPSKEHHOCTD 3JIEKTPUYECKOTO MO

. BEJIMYMHA 3apsa
. HaIpsKEHHOCTh

. CHJIa, IEWCTBYIOIIAsl HA HEMOABUKHBIN MaJIblid TOUYEUHBIN 3apsi
. TIPSIMO MPOMOPLIHMOHATIBEHO

. 00paTHO MPOTIOPITUOHATHEHO

OtBeTt: 24351

3aganmne 15.
Ilpouumatime 3adanue u ycmanosume nocie008amenbHOCb.
YcraHoBUTE TPaBUIIBHYIO MTOCIIEI0BATEIBHOCTh: BTOPOM 3aK0H HbloTOHA

. YCKOpeHue
. Macca

. PaBHOJCUCTBYIOIIAs CUJia

. TIPSIMO TIPOMIOPIIUOHATIBHO

. 00paTHO MPOIOPIIMOHATIEHO

OtBet: 14352
3AJJAHUSA OTKPBITOI'O TUIIA
3aganue 16.

Ilpouumatime 3adanue u oatime 060CHOBAHHBIU OMBEM
Ecnu Ha Tenmo necTBYIOT apyrue Teja U MX JCHCTBHE CO BPEMEHEM HE M3MEHSIETCS, TO

TCIIO ABUKCTCA......ccvvvn.n
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OTBeT: C MOCTOSSHHBIM IO 3HAYCHUIO YCKOPCHUCM.

3aganue 17.

Ilpouumatime 3adarnue u oatime 060CHOBAHHBIU OMBEM.
DNEKTPUUECKUM TOKOM HA3BIBAETCS YIIOPSI0OUEHHOE
OTBeT: IBWKEHHUE 3aPsDKCHHBIX YaCTHUIL B TIPOBOTHHKE.

3ananmue 18.

Ilpouumatime 3adamnue u oatime 0OOCHOBAHHBII OMBEM.

SIBrIeHrE COXpaHEHHUS] CKOPOCTH TeJla IPU OTCYTCTBHH BO3JACHCTBHUS HA HETO.......
OTBeT: APYruX TEN Ha3bIBACTCS MHEPIIUCH.

3aganue 19.

Ilpouumatime 3adarnue u oatime 060OCHOBAHHBIU OMBEM.

JlaBiieHHe — 3TO OTHOIIEHHUE CHJIBI K IUIOIIAH, HA KOTOPYIO............
OTBeT: B nepreHANKYJISIPHOM HalpaBJIE€HUU IEUCTBYET Cuia.

3aganue 20.

Ipouumatime mexcm u oatime pazéepHymsiii 000CHOBAHHBIU OMBEM
Bemunuunna, xapakTepu3yromias ObICTPOTY BBITIOJIHEHHS paOOThI, HA3BIBACTCH. . ...
OTBeT: MOILIHOCTHIO.

Tunosblie 3a1aHNe U1 TPOMEKYTOYHON ATTECTALINN

[IpomexxyTouHass arrecTamnusi MO AUCIUIUIMHE OCYIIECTBIAETCS B (opMme
3a4yeTa. 3aveT CTaBUTCA MO pe3yJibTaTaM YCHEHUIHOIO MPOXOXKIACHUA TEKYIIEH
aTTeCTallMd W aHajiu3a MOATOTOBJICHHBIMU CTYJEHTAMHU MPaKTUYECKUX pador,
y4acTHsl UX B JUCKYCCHUSIX, IPH 3TOM MPOBOJAUTCS OLIEHKA KOMIIETEHIIUN.

Ecnu pesynpTar Tekylieil aTTecTalli HE yCTPauBaeT CTYJIEHTa, TO €My
IIPEJICTOUT CHAABATH 3a4ET, B IPOLECCE KOTOPOTO OH JOJIKEH ITPOAEMOHCTPUPOBATH
NEPEYUCIIEHHBIE BBIIIE 3HAHUS, YMEHUS U HABBIKU.

dopmupyemasi KOMIIETCHIUS:

OIIK-4 CmocobeH wuCmoab30BaTh B MPOGECCHOHANBHOU JeATEIbHOCTH
METOJbl PElICHUs 3a/a4 C MCIOJIb30BAHUEM COBPEMEHHOIO0 OOOpYIOBaHUS MpHU
pa3paboTke HOBBIX TEXHOJIOTUH 151 HCMOJIb30BaTh COBPEMEHHYIO
npoeCCUOHANIBHYIO  METOJOJOTHIO  JUIsi MPOBEACHUS AKCIEPUMEHTAIbHBIX
WCCIICIOBAaHUM Y MHTEPIIPETALUNA UX PE3YIbTATOB:

OIIK-4y1. 3HaTh TEXHUYECKUE BO3MO>KHOCTH COBPEMEHHOT'O
CIIECIMATIM3UPOBAHHOTO obopynoBaHus, METO/IbI pelieHus 3a7a4
npodeccroHanbHOM 1eITeNTbHOCTH;

TpaHcayKius 3ByKa y MISKOIUTAIOIIUX (Ha IPUMEpE CIIyXOBOTO amlrapara 4eJoBeKa).
Crpoenne yxa yenoBeka. OyYHKIINU HAPYKHOTO, CPETHETO U BHYTPEHHETO yXa.
CymurHocTh OMHaypaibHOTo 3 dekra.

Teopust KoIUpPOBaHUS 3BYKA.

Tumnanomerpus.

®du3nuecKue OCHOBBI 3BYKOBBIX METOJIOB HCCIICJIOBAHUS B MEIHIINHE.

. Wudpa3Byk (4acTOTHBIN 1uana3oH, pusnueckue cBoiicTa). McrouHuku nH(ppa3ByKa B
1010710100 (3

NO U AL
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8. Wudpassyk B npupoze. [lpumenenne nndpaspyka. MeTozp! 3aiuThl OT HH(pa3ByKa.
9. VYapTpa3ByK U TUNIEP3BYK B IPUPOJIE.

10.  IlpumeHeHue yiabTpa3ByKa B TEXHHUKE, HAYKE U MEIULIUHE.

11. dusznueckue U GPU3NOIOTMUECKHE XapaKTEePUCTHKH 3ByKa. J[MarpamMMa CibIIIMMOCTH.
YpOBHM HHTEHCUBHOCTHU M YPOBHH I'POMKOCTH 3BYKa, €AMHUIIBI UX U3MepeHHs. 3akoH Bebepa-
®dexHepa.

12.  VYaprpa3Byk. Meroasl noiaydyeHUe ynbTpa3Byka. OTpak€HUE U MOTJIOLIEHUE YIIb-
TPa3BYKOBBIX BOJIH OMOTKaHSAMU, aKyCTUYECKUH umnenanc. duznyeckue MeXaHu3Mbl
B3aUMO/JICHCTBUS yIbTPA3BYKOBBIX BOJIH C OMOJOTMUECKUMH TKaHSAMU. TepaneBTHYeCKoe U
XUPYprudecKoe NpUMEeHEHNE YIbTPa3ByKa.

13.  ViupTpa3BykoBas [uarHoctuka. [[puHIMITEI MoMyYeHUs n300paskeHH OPraHoB ¢
HCIIOJIb30BaHUEM YIIbTPa3BYKa.

14.  DOddexr Homnepa, ero ncnoiab30BaHUE ISl U3SMEPEHUSI CKOPOCTH KPOBOTOKA.

15.  VYpaBHenue bepHyium, yciaoBUe HEPA3PBIBHOCTH CTPYH, IIPEAEIIBI UX TPUMEHUMOCTH IS
ONMCaHUsl KPOBOTOKA.

16. Bszkocts xxuakoctr, MeToasl €€ onpeaeneHus. HploTOHOBCKME M HEHBIOTOHOBCKHE
KHUAKOCTU. BsA3kocTh KpoBU. DaKTOPBI, BIXAIOIINE HA BA3KOCTb KPOBU B OPraHU3ME.

17. ®opwmyna [lyaszeiina. Pactipenenenue 1aBieHuss 1 CKOPOCTH KPOBOTOKA MO COCYAUCTOM
CUCTEME.

18.  IlynbcoBbie BOJIHBI, MEXaHU3M UX BOZHUKHOBEHHUS. CKOPOCTh MyJIbCOBOW BOJIHBI.
®opmyna Mosnca-Kopresera. Perucrpanus myabCoBbIX BOJH.

19.  JlamunapHoe u TypOyJeHTHOE TeueHue Kuakoctu. Yucmno PeitHonbaca. [Ipossienns

TypOYyJIEHTHOCTEH B CEpAEUHO-COCYTUCTOM CUCTEME.
20.  PaGorta u MOIIHOCTH ceplia.

21.  Toxk B xkuakoctax. [IogBUAKHOCTE HOHOB. DNEKTPONPOBOJIHOCTD IJIEKTPOIUTOB.
lanpBanm3anms. JleueOHbIN 3eKTpOdOpEs.

22.  uarepmusi. DIEeKTpOXupyprusi. MoHOaKTHUBHAsI U OMAKTUBHAS METOJIUKU.
DNeKTPOTOMHUS U ANEeKTpoKoarysauus. O6acTu NpUMEHEHUs 3JIEKTPOXUPYPrUu.

23.  MecrHas napconBanuzanus. [lapameTpsl Bo3aeiicTBUs, c11oco0 MOABEACHUS TOKA K
MALUEHTY.

24. YBU-repanus. HenpepriBHBIN 1 UMITYJIbCHBIN pexkuM. Anmapatsl Y BU-Te-panumu.

25.  Huaykrorepmusa. MukposonnoBas CMB u JIMB-tepanus. KBU-tepanust.

OIIK-4y1., YMeTh NPUMEHATh COBPEMEHHBIE TEXHOJIOIMH, BKIItOYas LU(POBLIE,
U METOJIbl  HCCle/oBaHUN B MPodecCHOHATBHOM  JESATEIbHOCTH,
UHTEPIIPETUPOBATH MOJTYUYECHHBIE PE3YJIbTATHI;

1. bruodusuka-3to...

A. Hayka, u3y4aroras HanOosee odume 1 GpyHIaMeHTaIbHbIe 3aKOHOMEPHOCTH, OTIPEIEIISIONINE
CTPYKTYpPY H 3BOJIOLHUIO MaTEpHUAILHOTO Mupa +

b. nHayka, nzyyaromas puzndeckue u GU3MKO-XUMHUYECKHE TPOIECCHI, TIPOTEKAIONINE B KHUBBIX
OpraHu3Max, a TaKkKe yJIbTPACTPYKTYPy OHMOJOTHMUECKHX CHCTEM Ha BCEX YPOBHSIX OpraHH3aluu
’KMBOM MaTepuu - OT CyOMOJIEKYJIIPHOTO U MOJIEKYJISIPHOTO JI0 KJIETKH U IIeJI0r0 OpraHu3Ma

B. pa3zen BapuallMOHHON CTATHCTHKH, C MIOMOIIbIO METOA0OB KOTOPOTO MPOU3BOAAT 00pabOTKy
9KCIIEPUMEHTAIBHBIX JTAaHHBIX M HAONIOACHHWH, a TaKKe IUIAHUPOBAHUE KOJIMYECTBEHHBIX
HKCIEPUMEHTOB B OMOJIOTHUECKUX UCCIICAOBAHMIX

I'. KOMIIIEKC OMOIOTHYECKUX HAyK, NU3y4arONIMX MEXaHU3Mbl XpaHEHUS, IIEPeIayr ¥ peaTn3alum
TeHETUYECKOM nH(pOopMaInY, CTpOSHHE U (PYHKIINU HEPETYISPHBIX OUOTIONINMEPOB

2. HpI/I CTallMOHApHOM TCYCHHUHU JKUIAKOCTH HaBJICHHUC... B TCEX MCECTax, A€ MCHBLIUIC
CKOPOCTb TCUCHUA.
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A. MMeeT pa3IMYHOE 3HauYEHUE.
b. menbIIC.

B. GonbIe.

I'. nMmeeT ommMHAKOBOE 3HAUECHHE.

3. VpaBuenue bepHyim nMeeT BUA;
r 2 r 2
1 _ 2
A p +rgh =p, + +rgh,
p M g A5 s
S, Ny F, S, s, N,
4. [Ipu cranMoOHapHOM TEYEHUH MXKUIAKOCTH CKOPOCThb... B T€X MeECTax, IJe IUIomaib
MOTIEPEYHOTO CEYCHUSI MEHBIIIE.
A. UMeeT pa3nIuyHOEe 3HAUYCHHE.
b. meHb11IE.
B. Gonbie.
I'. uMeeT ofHAKOBOE 3HAUECHIUE.
5. BriGepute mapamerpnl, KoTopble BXxomat (opmyiny HbloToHa njisi Cuiibl BHYTPEHHETO

TPEHHUSI.
A. I'palueHT CKOPOCTH, TUIOMIA/Ib B3aUMOJICHCTBYIOIINX CIIOEB, KO (DHUIIUEHT BA3KOCTH.

B. Pammyc cocyna, pa3HOCTh JaBJICHUH, KOIPQPUIMEHT BA3KOCTH, THIPABINYECKOC
COIIPOTHUBIICHUE.

C. Iimomap B3auMOJICHCTBYIOIIMX CJIOEB, PA3HOCTH JIaBJICHUM, TOJIIIMHA COCY/1a, CKOPOCTb.

D. I'mnpaBnudeckoe COMpOTHBIICHUE, KOI(DPHUITMESHT BI3KOCTH, CKOPOCTb.

E. Pa3HOCTb HaBneHwMid, panyc cocyaa, CKOPOCTb.

6. BriGepure mapaMeTpsl, KOTOpbIE BXOAAT B hopMyIty Juis pacueTa uncia PeliHomibaca.

A. ITnomaap B3aMMOJEHCTBYIOMNX CIIOEB, CKOPOCTh TECUSHHS JKUIAKOCTH, TNIOTHOCTD JKUAKOCTH,
KO3 PUITUEHT BA3KOCTH.

B. CxopocTe TeueHHs >KMIKOCTH, IUIOTHOCTb >KHAKOCTH, IHAMETp cocyna, KodhduiueHt
BSI3KOCTH.

C. I'pagyieHT CKOpPOCTH, TUIOTHOCTD KHUAKOCTH, KO3()(HUIIMEHT BA3KOCTH.

D. CkopocTh Te4eHUs! KHUIKOCTH, Pa3HOCTh JaBICHUH, THAMETP COCY1a, JUTMHA COCY/a.

E. 'pagueHT CKOPOCTH, TNIOTHOCTD KUJKOCTH, KOA(PPUIIMEHT BA3KOCTH, IUAMETP COCY/a.

7. Uto Ha3bIBaIOT MyJIbCOBOM BOJHOW?

A. BonHy, pacnpoCTpaHSIOUIYIOCS 10 KPOBEHOCHBIM cocynaMm (apTepHsiM, BEHaM H T.I.) IpU
pabore cepana.

B. PacnipocTpanstonyrocs 1o BeHaM BOJIHY TTOBBIIIEHHOTO JaBJICHHUSI.

C. PacrmpocTpaHSIONIYIOCS 110 a0pTe€ U apTEepHUsiM BOJIHY IMOBBLIIICHHOTO JaBJICHUS, BHI3BAHHYIO
BBIOPOCOM KPOBH U3 JIEBOTO JKEITYI0YKa B IIEPUO]] CUCTOJIBL.

D. PacnipocTpaHsIomyrocs 1o aopTe 1 apTepusM BOJHY, BBI3BAHHYIO CKOPOCTBIO TEYCHHUSI KPOBU.

8. Jmana3oH JUIMH BOJH BUJMMOTO CBETA....
1. 380 - 760 um

2. 300- 600 am

3. 500 - 800 am

4. 120-400 aMm

5.700 - 1200 am
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9. Koctb npencrasisier co0oi ...

l.apMUpOBaHHBIM KOMIIO3UIIMOHHBIM MaTepHall, MOJOBHHY OOBbEMa KOTOPOrO COCTaBIsieT
THJIPOKCUJIANIATUT, a BTOPYIO TIOJOBHUHY -OpraHuyeckas (TJaBHbIM 00pa3oM KoJIIareH)
COE/IMHUTENIbHO-TKAHEBAsk OCHOBA;

2.reTepOreHHyI0 TKaHb, COCTOSAIIYI0O U3 3-X HAJIOKEHHBIX JAPYr Ha Jpyra CJIOE€B: 3MHJIEpMHCA,
JACPMEI 1 HO}IKO)I(HOP'I KJICTYAaTKH,

3.COBOKYIHOCTb MBIIIEYHBIX KJIETOK M BHEKJIETOYHOI'O BEIIECTBA, COCTOSIIETO U3 KOJIareHa u
JJIaCTHHA;

4.BBICOKO?ACTUYHBI MaTepHall, COCTOALIMN M3 KOJUIareHa, 3JacTUHA W IJIaJKHX MBIIIEYHBIX
BOJIOKOH;

5. BOJIOKHA KOJUIareHa, 3JIaCTUHA U OCHOBHOI'O BELIECTBA - MATPHULIBIL.

10. OTtHOCHTENBbHOI Nedopmanyeii Ha3bIBAIOT ...

1. I3MeHeHre B3aMMHOTO TTOI0KEHUS TEJT,

2. 3meHeHue pa3MepoB U (GOPMBI TeJ MO AEUCTBHEM BHEIIHUX CHUII;

3. Pa3HOCTh MeX/1y KOHEUHBIM M HayaJIbHBIM 3HAaYEHHEM Pa3MEpPOM TeJl, Ha KOTOpPbIE IEUCTBYIOT
BHEIIHHUE CUJIBL;

4. OTHo1IeHre a0COMIOTHOU JedopMaIuu K epBOHAYATBHON JTHHE;

5.¥Yron, Ha KOTOPBIN CMEIAETCs OJIHA YacTh TEJIa OTHOCUTEIBHO JIPYIHX €r0 4acTel.

11.  ‘IBneHue TEIIONPOBOAHOCTH UMEET MECTO IPU HAJIMYUU IPAJIUEHTA ...

A. # TeMriepaTypbl

B. # KOHLIEHTpaLuH

C. # CKOPOCTH CJI0€B JKUJIKOCTU WJIU Ta3a

D. # DIIEKTPUUYECKOI0 3apsiaa

12.  DKBHUNOTEHLMAIbHBIE MOBEPXHOCTU 3JIEKTPUUECKOTO TMOJI JUIMOJS IPEICTaBIeHbl Ha
PHUCYHKE

P -
Forret 4

s

halb el e
H
w

13. Kakne u3 nmnepeducieHHBIX HIDKE MapaMeTpoB  OTHOCATCA K  OOBEKTHBHBIM
XapaKTepUCTHKaM 3ByKa?

A. PeBepOeparusi, aMIUIUTY1a, 9aCTOTa, TEMOD.

B. Yacrora, akyCTUYECKUI CIIEKTP, AMIUIUTY Q.

C. Yacrora, BbICOTa, aMIUIUTY/Ia, TPOMKOCTb.

D. Tem0Op, BbICOTa, aMILIUTY 14, TPOMKOCTb.

E. Ammutyna, pesepOepartus, TeMop.

14. BriGepuTte onpezenenrne nHppa3ByKa.
A. D10 MexaHnueckue Kojiebanus ¢ yactotoi Mensle 201 1.
B. DT0 snexrpomarautHbie Kojaebanus ¢ gactotoi ot 200"ty mo 200001 1.
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C. Dro mexannueckue kosiebanus ¢ yactoror ot 20kl 1y 1o 20000k 1.
D. D10 sanexkrpomarautHeie Koebanus ¢ yactoton oT 20k 11 70 200001 1.
E. D10 Mmexannueckue koiieoanus ¢ yactoroi Boie 200000 .

15.  Yro nmpuHATO CUMTATh HAYAJIbHBIM YPOBHEM Ha ILIKaJIe MHTEHCUBHOCTH JUIS 3ByKa?
A. 3HaueHNe HUHTEHCUBHOCTHU 3ByKa paBHoe 10-12 B1/m2.

B. 3HaueHne MTHTEHCHBHOCTH 3ByKa PaBHOE HYJIIO.

C. 3HaueHue HHTEHCUBHOCTHU 3BYyKa OJIM3KO€ K HYJIIO.

D. 3naueHune HHTEHCUBHOCTH 3BYyKa paBHoe 10 B1/m2.

E. 3naueHne MHTEHCUBHOCTHU 3BYKa BHIOMPAETCS MPOU3BOJIBHO.

—

6. B kakux equHUIAX MPEICTABICHBI JJAHHBIC HA NIIKAJIC TPOMKOCTH?
/M2
- M2

W

a
OH

mONw>
o Ovw

17. Kaxkoit nnana3oH 4acToT COOTBETCTBYET YJIBTPA3BYKY?
A. Hmwxe 20 I'mn.

B. 20-20000 I'1.

C. Brrre 20000 I'm.

D. 100-1000 I'w.

E. Boie 20 I'n.

+
18. Yerhipe BHAA PAJMOAKTHBHOrO m3iydenns a— D — g -

JIYUYU OTKIIOHAKOTCA B MArHUTHOM I10JIC€, MHAYKIUA KOTOPOI'O HAIIpaBJICHA HA HAC (pI/IC) b -

JIYYHU OTKIIOHAKOTCA B HAIIPABJICHUM ...

A#1 b #4 C #2 D#3

19. AKTHUBHOCTH PAIMOAKTHBHOTO PacIiajia ONpeesseTcs CASAYIOIHIM 00pa3om:
AA=N-e™

B. A = 2 . NU

C. A= _/’l« . NU

D. AzﬂNO -eih
g A=A4-Nj-e"

20. Kaxue ecTb BUIBI 3a1IUTHI OT HOHU3UPYIOLIETO U3ITYUSHHS?
A. BpemeHneM, MaTepHUaIoM, PaCCTOSTHUEM.

B. PaccessHueM, BpeMeHeEM.

C. Marepuanom, paccessHuEM, BPEMEHEM, PACCTOSHUEM.

D. PacrosiHuem.

21. YpaBHEeHHE HEPA3PHIBHOCTH UMEET BUL;
2 2

n
1 +rgh =p, + :

r
A p + + 1 gh,
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22. Hanuuue BS3KOCTU B KUAKOCTU MPUBOAUT K TOMY, YTO MPHU TEUEHUH KUAKOCTHU 1O TpyOe
IIOCTOSIHHOT'O CEUEHHUs 1aBJICHHUE. ..

A. BO BCEX TOUYKAX KUIKOCTU OJMHAKOBO.

b. yBenuuuBaeTcs B HANPaBIECHUM €€ TEYCHUSA COIVIACHO CJIOKHOM MaTeMaTHU4eCKOU
3aBUCUMOCTH.

B. yBennuuBaercs B HaIPaBICHUH €€ TEYEHUS 110 JINHEHHOMY 3aKOHY.

I'. magaer B HanpaBiIeHNN €€ TEYEHUS 110 IMHEWHOMY 3aKOHY.

23. BriGepure napamerpsl, KOTOpbIe BXOIAT popmyiy [lyazeiins.

A. I'paguieHT CKOpPOCTH, JJIMHA cOCcyAa, KOI(D(UIIUEHT BA3KOCTH.

B. Paguyc cocyna, uinHa cocyaa, pa3HOCTb JaBI€HUN, KOOPPUIIMEHT BSI3KOCTH.

C. Pammyc cocyaa, JuIMHa cocyza, IUIOLIAQ/b B3aUMOACHUCTBYIOIIUX CIOEB, KO3 UIMEHT
BA3KOCTH.

D. /Inuna cocyna, riomaib B3auMOAEHCTBYIOLINX CIIOEB, KO3()PUIINEHT BSI3KOCTH.

E. PazHocTh naBneHui, INIOTHOCTh KPOBH, JUTMHA COCY/a, KOO DHUITMEHT BA3KOCTH.

24. Tloyemy KpOBb SIBJISIETCS HEHBIOTOHOBCKOM KHUJIKOCTBIO?

A. D10 00yCIIOBIEHO HATUYKEM B Hell (POPMEHHBIX JIEMEHTOB.

B. Dto o0ycnoBineHO TeMm, 4YTO IS KPOBH 4YHCIO PeliHONBbACAa MPUHUMAET KPUTHYECKOE
3Ha4YeHue.

C. D10 00ycI0BIeHO 0ONMBIIIM KO3()(DHUIIMEHTOM BSI3KOCTH KPOBH.

D. D10 00ycnoBneHo ManeHbKUM K03(h(PULIHEHTOM BSI3KOCTH KPOBHU.

25. Koxa npeacrapnser coboii ...

l.apMHUpOBaHHBIN KOMITO3UIIMOHHBIA MaTepHal, IOJOBHHY 00BeMa KOTOPOTO COCTaBIISET
THUAPOKCHIIAIIATHT;

2.TeTepOTreHHYI0 TKaHb, COCTOSIIYIO M3 3-X HAJIOKEHHBIX JPYT Ha Apyra CIO€B: 3MUACPMHUCA,
JEPMBI U TTOAKOKHOU KIICTYATKH,

3.COBOKYITHOCTh MBIIIIEYHBIX KJIETOK M BHEKJIETOUYHOTO BEIIECTBA, COCTOSIIETO M3 KOJUIareHa u
9JIACTHHA;

4.BBICOKO?AaCTUYHBIN MaTepual, COCTOSIIMN M3 KOJIJIareHa, 3JacTHHA M TJIAJIKUX MBIIICYHBIX
BOJIOKOH;

5. BOJIOKHA KOJUJIareHa, 3JIaCTUHA U OCHOBHOTO BEIIECTBA - MAaTPHUIIBI.

26.  Ilpomecc BbIgeneHUs BEMIECTBA HA AJIEKTPOJAX MPH MPOTEKAHUU AJIEKTPHUECKOTO TOKA
4yepe3 pacTBOPHI MK PACTUIABBI AJICKTPOJIUTOB:

1 snexTponus 2 3JIEKTPOIUT

3 anekrpoauTHyeckas quccorpanus 4 pahuHUpoBaHHE

27.  Senenue nuddy3un xapakrepusyer nepeHoc. ..
A. # Macchbl

B. # SHEpTrUmn

C # UMITyJIbCa HAIIPABJIIEHHOTO JIBUYKEHUS
D # DIEKTPUUYECKOTO 3apsiaa

28. CrexnsiHHas TIpU3Ma pasyaraeT Oenblid cBeT. Ha pucyHkaxX mpeacTaBieH XOJ Jydel B
npusMe. [IpaBUiIbHO OTpaXkaeT peasbHbIN X0 JIy4el PUCYHOK ...
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DUONETORLIH

A#

OIIK-4y;s Bumagere  HaBblkamMu  pa0OTBI €O CHELMAIM3UPOBAHHBIM
obopyjoBaHUEM JUIsl peaju3allid TOCTaBJIEHHBIX 3a7ad TMpU TPOBEIACHUU
UCCIIEIOBAHUM M pa3pabOTKe HOBBIX TEXHOJIOTHM, B TOM YHCIIC IU(PPOBBIX.

29. Kakve U3 TEpEeYUCIIEHHBIX HIDKE IapaMeTpPOB OTHOCATCS K CYObEKTHBHBIM
XapaKTepUCTHKaM 3ByKa?

A. TeMOp, TPOMKOCTB, peBepOepaIIHsl.

B. Yacrota, rpoMKOCTb, peBepOepariusi.

C. BricoTta TOHa, TPOMKOCTb, TEMOD.

D. BricoTta TOHa, TpPOMKOCTb, peBepOepanys, 4acToTa.

E. AMmutyna, TemMOp, gacTora.

30. Kaxkue n3 nepeunciaeHHbIX TapaMeTPOB BIUSIOT HA TPOMKOCTH 3BYyKa?
A. PeBepOepanusi, BBICOTA TOHA.

B. Hacrora, amminTyaa.

C. BricoTa TOHa, aKyCTUYECKUIN CIIEKTP.

D. AxycTtuueckuii cCiekTp, aMIUIUTya.

E. AMmuTyna, BbICOTa TOHA, aKyCTHUYECKHUM CIIEKTP.

31.  Kakoe u3 yTBepkK/I€HUI HI)KE HeNPaBUJIbHOE?

A. # Bce nomycTuMble MUKPOCOCTOSIHUS 3aMKHYTON CUCTEMbI PABHOBEPOSTHBI.

B. # DHTpONMS U30JUPOBAHHOTO TeJIa OCTAETCS TIOCTOSHHOM.

C. # DHTponus Teja B paBHOBECHOM COCTOSIHUM MaKCHMaJsbHa.

D. # DHTpONUA C TOYHOCTBIO /10 MOCTOSIHHOTO MHOXMTEJNSI paBHA Jorapupmy yucia

JIOITY CTUMBIX MUKPOCKOIIMYECKUX COCTOSIHUN TeJa.
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32.  BwiGepuTte onpeneneHue 3ByKa.

A. D10 Mexanndeckue xonedbanus ¢ 4actoToit ot 20I' o 20000 I'm.

B. DT0 snexrpomarautHbie Koaebanus ¢ gactotoit ot 200"y mo 200001 1.
C. D10 Mexanndeckue koaebanus ¢ yactotoi ot 20kl ;o 20000k] 1.

D. D10 sanexrpomarautHeie Kosebanus ¢ yactoton oT 20k 11 70 20000kI 1.
E. D10 Mexannueckue koiedanus ¢ yactorou Beitre 200001 .

33.  BriOepure omnpeneseHue yibTpa3ByKa.

A. D10 MexaHnueckue Kojiedanus ¢ yactoToi Menpiie 2011,

B. D10 snekrpomaruuTHble Koiebanus ¢ yactoroi ot 200y 1o 200001 1.
C. Oro mexannueckue kojiebanusa ¢ yactoror ot 20kl 1 ;o 20000k] 1.

D. Oto snextpomarautHeie konebanus ¢ yactotoi ot 20kl 1o 20000kI 1.
E. D10 mexannueckue xosedanus ¢ yactoroii Beime 200001 1.

34. Kaxoii 3aBUCUMOCTBIO CBA3aHbI MEX/Ty COOON T'POMKOCTh U HHTEHCUBHOCTH 3ByKa?
A. Jlorapudpmuueckoii

B. ITpsiMmo nponopiinoHanbHON

C. DKkcnoHeHaIbHON

D. O6patHO mipomopiimoHaIbHON

E. IToka3arenbHOM.

35. Ot kakux (pU3NYECKUX MMapaMeTPOB 3aBUCHUT MOPOT CIBIIIMMOCTH?
A. OT 4yacTOThI U UHTEHCUBHOCTHU 3BYKOBBIX CUTHAJIOB.

B. TonbkO OT MHTEHCUBHOCTH 3BYKOBBIX CUTHAJIOB.

C. Ot aMmIuTy 16l 3ByKOBBIX CUTHAJIOB.

D. Ot akycTudeckoro crnekrpa.

E. Tonpko OT 4aCTOTHI 3ByKOBBIX CUTHAJIOB.

36.  Kakoe u3iayueHHe Ha3bIBalOT PEHTTEHOBCKUM U3ITyYEHUEM?

A. PeHTIeHOBCKUM H3JIy4€HUEM Ha3bIBAIOT 3JIEKTPOMATHUTHBIE BOJIHBI C JUIMHOW BOJIHBI OT 80
10 10 MKM.

B. PeHTreHOBCKMM H3Iy4YeHHMEM Ha3bIBalOT MOTOK HJIEKTPOHOB, OONAaromUX OOJIBIIOM
SHEPIHEH;

C. PeHTreHOBCKMM HM3JTy4YeHHEM HA3bIBAIOT 3JIEKTPOMATHUTHBIE BOJHBI C JAJIMHOW BOJTHBI OT 80
10 107 aMm.

D. PEHTTeHOBCKUM H3IIy4€HUEM Ha3bIBAIOT BOIHBI C JUTMHOM BOIHBI 0T 80 10 1075M.

E. PeHTreHOBCKMM M3JTy4e€HHEM HA3bIBAIOT MTOTOK 3JIEKTPOHOB ¢ 3Heprueit ot 80 mo 10-5M»1B.
37.  Bnibepure onpeaencHue paaAuOaKTUBHOCTH?

A. PammoakTHBHOCTBIO Ha3bIBAETCS] CAMOTIPOU3BOJIBHBINA PacIiaj aTOMOB M MOJIEKYJI.

B. PagnoakTHBHOCTHIO Ha3bIBAETCS MHAYIIMPOBAHHBIA pacmaj aTOMHBIX SiZiep C HCITyCKaHHUEM
JpYTUX AIep U DJIEMEHTAPHBIX YaCTHIL.

C. PannoakTUBHOCTBIO HAa3bIBAa€TCSI CaMOIIPOU3BOJBHBIM pacrmaj, HEYCTOMUMBBIX sAep C
HCITYCKAaHHUEM JPYTUX AACP U SJICMCHTAPHBIX YaCTHII.

D. PannoakTUBHOCTBIO HA3bIBAETCS HWHAYLHMPOBAHHBINM pacmaJ aToMOB W MOJEKYl C
00pa3oBaHUEM JPYTUX aTOMOB U MOJIEKYJI.

E. PannoakTUBHOCTBHIO Ha3bIBAETCSl CAMOIIPOU3BOJBHBIA MpOLIECC HOHU3AIUU aTOMOB U
MOJIEKYJI.

38. PanuoakTuBHOE W3IIy4eHHE, KOTOpOE O00JaJaeT OYEHb OOJBIION MPOHUKAIOIIEH
CIOCOOHOCTBIO, OTHOCHUTEIBHO CJIa00W WOHU3UPYIONIEH CHOCOOHOCTBIO, HE OTKJIOHSCTCS
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3JEKTPUYECKUM W MarHUTHBIM TOJISIMU, HE BbI3BIBAET M3MEHEHHUs 3apsjia U MacCOBOIO YHUCIA
pacnagaromuxcs aep, SBIseTcs ...

E. 0 —M3JIy4YeHUEM

F. g-—U3JIy4YeHUEM

G. b — uznyueHuem

H. b" — m3ny4yenuem

39. B kakux eAMHULIAX U3MEPSIETCA aKTUBHOCTh PaJJMOAKTUBHOIO IIpenapaTa?

A. bekkepens, Ktopu, pe3ephop/.
B. 3uBeprt, pentren, 63p.

C. Kropu, peHTreH, 3uBepT.

D. Pesepdopn, 63p, rpeii.

E. Pesepdopna, 63p, peHTTEH.

40. Kaxoit moayns FOnra cyxoxunus niouHout 0,12 M U 1Iomaabpio NonepeyHoro CeueHus 2
MM2, ecii o1 fielicTBrueM cuibl 68,8 H oHo yummHUIOCH Ha 2,9 MM?

A. 3,44%x10%Ia ;

B. 2,4-10% Ia;

C. 1,42:10° Ia;

D. 1,62:108 Ia;

E. 1,25-10% ITa.

0. TeMbI KOHTPOJIbHBIX PadoT

OIIK-4 CnocobeHn wHCHOAB30BaTh B NPO(ECCHOHATBHON IEATEIbHOCTH
METOJbl PEIIeHUs 3a/Ja4 C HCIOJIb30BAHUEM COBPEMEHHOIO0 OOOpYIOBaHUS MPHU
pa3paboTke HOBBIX TEXHOJIOTUH u UCII0JIb30BaTh COBPEMEHHYIO
npoeCCUOHATIBHYIO  METOJOJOTHIO  JUIi  IPOBEACHUS  AKCIEPUMEHTAIBHBIX
MCCJICIOBAaHUM M MHTEPIIPETALUU UX PE3YIbTATOB:

OIIK-4y. 3HaTh TEXHUYECKHE BO3MOKHOCTHU COBPEMEHHOI0
CIELHAITU3UPOBAHHOTO o0opyoBaHUs, METO/IbI peleHus 3aaa4
npodeCCHOHATILHON JeATeIbHOCTH;

OIIK-4y;, VYMers MNpPUMEHATb COBPEMEHHBIE TEXHOJOIMH, BKIHOYAs
mudpoBBIE, U METOABl HCCIAEAOBAaHUN B TPO(PECCHOHATBLHON AESITEIBHOCTH,
MHTEPIPETUPOBATH MOTYUYCHHBIE PE3YJIbTATHI;

OIIK-4y;3; Buagers HaBblkaMu  paboOTBl €O CIEHUAIM3UPOBAHHBIM
o0opysoBaHUEM JUIsl peaiu3allid T[OCTABJICHHBIX 3a/ad MpU POBEACHUU
UCCJIEIOBAaHUN U pa3pab0TKe HOBBIX TEXHOJIOTHI, B TOM YUCIIE HUPPOBBIX.

OI'bOY BO «Cankt-IlerepOyprckuii rocy1apcTBEHHBIM YHUBEPCUTET BETEPUHAPHON MEAULIMHBDY
Kadenpa neoprannveckoit XumMuu u 0M0GU3UKH
@DaKyJbTET BETEPUHAPHON MEAUIUHBI
Kontponbnas padora Ne 1
Bapmnanr 1

1. Ha peruar geiictytor cuiel 18 H u 6 H. I1neuo nepsoit cunel 3 cM. Haiinute niedo BTopoit
CHWJIBI, €CJIM pblYar ypaBHOBEIICH
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2. KakuMm u3 1ByX aMnepMeTpoB, a Wi b, MOKHO HanOosiee TOYHO NU3MEPUTDH B amriepax (A) cuiry
TOKa B aNieKTpuueckoi nenu? Oteet obocHylTe. Onpenenure MoKa3aHus aMIepMETPOB.

02 ?-l“ 06
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a) 0)

3. Ha npoBoguuk conporusnenneM R=40 Om nmogaercs Hanpsokenne U=80 B. Uemy paBHa cuiia
TOKa B IIPOBOTHUKE?
4. Kakoe Konm4ecTBO TEIUIOTHI BBIACIUTCS IPH KPUCTAIUIM3ALUH U OXJIKICHUH 0 TEMIIEPaTyphl t

20 °C amromuHUst Maccoit m 80 T, HaXOAAIIEerocs IPH TeMIIepaType MmiaBieHus? Y aenbHas TemI0eMKOCTb
amromuaus ¢=9,2 - 1072 JIx/(kr*°C), Temneparypa riaBjieHus amoMuaus tin=660°C, yaeiabHas TeroTa
IaBjaeHUsS arroMuHuS A=3,9 - 105 JIx/Kr

5. B kakom cirydae (cM. puc.) naBieHne OyaeT MeHbIe?

l ) 2)

®I'BOY BO «Cankr-IleTepOyprekuii rocy1apcTBEHHbIH YHUBEPCUTET BETEPUHAPHON METUIIMHBD)
Kadenpa Heoprannueckoit XuMuu 1 0MOGU3UKH
@daxynbpTeT BETEPUHAPHON METUIIHEI

Kontponbaas padora Ne 1

Bapuant 2
1. Ha prruar geiictBytot cuibl 13 H u 3 H. Ilneuo nepBoii cuiibl 3 cMm. Haiinure miedo BTopoit
CHJIBI, €CJIM PbIUar ypaBHOBEILICH
2. Kakum 13 1ByX aMnepMeTpoB, a Wi b, MOKHO HanOosee TOYHO U3MEPUTH B amIiepax (A) cuiry

TOKa B aNieKTpuueckoi nernu? OtBet obocHylTe. Onpenenure MoKa3aHus aMIepMETPOB.

4
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3. CormpoTuBiieHHE CriUpaiy ekTpudeckoro nasmsauka R=500 Owm. [log kakum HanpsKeHueM
paboTaeT masyIbHUK, €CJIHM CHJIa TOKA B cipaiy masuibHuKa [=0,440 A?
4, Kakoe KoTm4ecTBO TEIIOTH HEOOXOIUMO COOOITUTE JIBIY Maccod m 1,5 KT, HaXOosAIIeMyCsl IPH

temneparype t —20 “C, 4ToObI HarpeTh ero A0 TeMIIEPaTypsl IIABICHUS U MMOJHOCTHIO PACIIABUTH?
VY nenbHas TernoeMKocTh baa ¢ 2,1 - 1073 Ix/(xr*°C), remneparypa miasinenus apaa tm=0,0 °C,
yJAeabHasl TEIUIoTa IiaBJieHus Jibaa A=3,33 - 105 JIx/kr.

5. B kaxom monoxeHunu (cM. puc.) OpyCOK MPOU3BOAUT HANOOJbIIIEE AaBiieHIE?

—
1 2) 3)
OI'bOY BO «Cankr-IletepOyprekuii rTocyaapcTBEHHBIH YHUBEPCUTET BETEPHHAPHON METUIIMHBD»

Kadenpa neopranmieckoit XuMuu 1 OM0QU3UKA

@DakyJbTET BETEPUHAPHON MEAULIMHBI
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Kontponbnas padora Ne 1

BapuanT 3
1. Ha peruar neiictytot cuiel 10 H u 2 H. ITneyo nepsoit cunel 3 cM. HaiinuTe miedo BTopoit
CHJIBI, €CJIH PhIUar ypaBHOBEIICH
2. Kaxum 3 1Byx ammepmeTposB, a win b, MOXXHO HanboJiee TOYHO H3MEPUTH B aMmriepax (A) cury

TOKa B 3JIeKTpuueckoit nenu? OTBeT o0ocHylTe. OnpenenuTe MoKa3aHus aMIepMeETPOB.
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3. Bo ckonbko pa3 conpoTUBIEHHE CBUHIIOBOH MPOBOJIOKH OOJIBIIE COMPOTHBIICHNUS JKEIE3HOM,
€CJIM JUTUHBI U IJIOLIAIM TIOTIEPEYHOr0 CEYEeHNUS IPOBOJIOK OAMHAKOBEI? (Y I€IbHOE CONPOTHBIICHUE
ceuana pl1=0,21 OM*MM”2/M, yneapHOE conpoTuBiIeHuE xemne3a p2=0,10 OM* MM 2/M
4. Ha cxonpko m3menntcs Temreparypa Boasl o0beMoM V1=300 MJ1, eciii OHa TTOTyYUT BCIO
SHEPTUIO, BEIICTHUBLIYIOCS MPH OXJIAXKICHUH JKeIe3HOro Opycka Maccoir m2=0,18 Kr oT Temneparypsl
t1=85 °C nmo temneparypsi t2=15 *C? Y aenpHas TermioeMkocTb Boabl ¢1=4,2 - 10"3 Jx/(kr*°C),
yaeabHas TeIIOEMKOCTD xene3a ¢2=4,6 - 102 JIx/(kr*°C), miotHocTh Boasl p=1,0 - 10"3 kr/mM”3
5. B kaxowm ciydae (cM. puc.) naBienue Oyzaer 6ompie?

L

OI'BOY BO «Cankr-IleTepOyprekuii rocy1apcTBEHHbIH YHUBEPCUTET BETEPUHAPHON METUIIMHBD)
Kadenpa neopranmieckoit XuMuu 1 6n0HU3NKH
daxynbpTeT BETEPUHAPHON METUIIHEI

Kontponbaas padora Ne 1

Bapmuanr 4
1. Ha psruar geiictBytot cuibl 1 H u 3 H. ITnedo nepsoii cunsl 30 cMm. Haiinure medo BTopoit
CHJIBI, €CJIH PbIUar ypaBHOBELICH
2. KakuMm 13 1ByX aMmnepMeTpoB, a Wi b, MOKHO HanOosiee TOYHO U3MEPUTH B amriepax (A) cuiry

TOKa B 3NieKTpuueckoil nernu? OtBet obocHylTe. OnpenenuTe MoKa3aHus aMIepMETPOB.

10 | 20
\m
\\\\\\\\\\ /W///,//

(O V 30

a) a)
3. NmMeroTcs nBe MPOBOJIOKH, U3TOTOBJIEHHBIE U3 OJTHOTO MaTepHaja ¢ OJJMHAKOBOM IUIOIAAbI0
MIOTIEPEYHOTr0 cedeHHs. Bo ckoiIbpKo pa3 cOMpoTHBIEHUE IEPBOM TPOBOJIOKH OTIMYAETCS OT
COIIPOTHUBJICHHS BTOPOM, eciin anuHa repeoit 11=1,0 M, BTopoii — 12=0,2 m?
4, Kakoe KoT4ecTBO TEIIOTH HEOOXOIUMO COOOITUTE OJIOBY Maccoit m=1,4 Kr, HaXOIAIeMyCst
ipu Temnepatype t=22 °C, 94To0BI HarpeTh ero /10 TEMIEepPaTyphl TUIABICHHS U TIOTHOCTHIO PACIUIaBUTh?
VY nenbHas TernoeMkocTh onoBa c=250 Jx/(kr*°C), Temneparypa miasneHus onosa tmn=232 °C,
yJeabHasl TeIIoTa IiaBjieHus ojosa A=6,03 - 10°4 [x/kr
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5. Kakum crmoco6oM u3MeHsIeTCs BHYTPEHHSS SJHSPTUsl MEIUIIUHCKOTO TEPMOMETpA MPU U3MEPESHUU
TeMrnepaTypsi?
OI'BOY BO «Cankt-IlerepOyprckuii rocy1apcTBEHHBIM YHUBEPCUTET BETCPHHAPHON MEIUITIHBDY

Kadenpa Heoprannyeckoii XuMuu u OHOPU3UKH
®daKkyJbTeT BETEPUHAPHON MEAUITUHBI

Kontponbhas padora Ne 1

Bapuanr 5
1. Ha ppruar geiictBytot cuiiel 9 H u 3 H. IInedo nepBoii cunel 15 cM. Haiinute niedo BTopoit
CHJIBI, €CJIM PbIUar ypaBHOBELICH
2. Kakum u3 1Byx aMmnepmeTpos, a win b, MO)kHO HanboJjiee TOUHO N3MEPUTh B amrepax (A) cury

TOKa B 3JeKTpudeckoi nern? OTBeT 000cHylTe. OnpenennuTe noKa3aHus aMIepMETPOB.

05
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a) 6)
3. [nomaayn nonepeuHbIx CEUEHUH U JUIMHBI HUXPOMOBOM U JKEJIE3HOM MTPOBOJIOK OJIMHAKOBBI. Bo
CKOJIBKO pa3 COTPOTHUBIIEHHE HUXPOMOBOM ITPOBOJIOKH OTIIMYAETCS OT COMPOTHUBIICHHS KEIE3HOM
npoBonoku? (Y aenpHOE corpoTuBienne Huxpoma pl=1,1 OmM*mMm”2/M, xxeneza p2=0,10 OM*MmM”2/m)
4. Kakoe Konn4ecTBO TEIIOTH BBIACIUTCS MPH KPUCTALIM3ALNHT U OXJIAXKICHUH JI0 TEMIIEPaTyphl
t=25 °C menu maccoil m=>50 T, HaxoAsIIeHcs IPH TeMIlepaType IuIaBieHus? Y aenbHas TeII0eMKOCTb
meau ¢=3,8 - 1072 JIx/(kr*°C), Temneparypa miasiaeHus meau tin=1085 °C, yaenbHas TemioTa
maBieHus meau A=2,1 - 10"5 Jx/kr

5. [Touemy mpu OTCYTCTBHH BETpa IIaMs CBEUH YCTAHABINBACTCS BEPTHKAILHO?

5. METOANYECKHUE MATEPHUAJIBI, OIPEAEJAIOLINE
MPOLIEAYPBI OIEHUBAHWS 3HAHUM, YMEHU 1 HABBIKOB
N OIIBITA AEATEJBHOCTHU, XAPAKTEPU3YIOHIUX I3TAIIbI
®OPMUPOBAHUS KOMIIETEHIIUIA

K[!I/IT@[!I/II/I OIICHUBAHUA 3HAHUHA 06yqa}0umxcz IMpY MPOBEACHNH KOJJIOKBHUYMA.

* OTMeTKa «OTJIMYHO» - OOYyYaIOLIUICS YEeTKO BBIPAXKAET CBOIO TOYKY 3PEHUS IO
paccMaTpuBaeMbIM BOIIPOCaM, IIPUBOS COOTBETCTBYIOLUE IPUMEPBI.

® OTMeTKa «XOpOLIO0» - 00YUaIOUINIiCs TOMYCKAeT OT/IEeIbHbIE IOTPEUTHOCTH B OTBETE

* OTMeTKa «Y/A0BJIETBOPUTEIbHO» - 00yJaromuiicss 0OHapyKUBaeT MpoOesbl B 3HAHHUIX
OCHOBHOT'0O Y4eOHOTO 1 HOPMAaTHBHOI'O MaTepuaia.

¢ OTMeTKa «HEYAOBJETBOPUTEJIBHO» - OOydYalOUIMiics OOHApPYKUBAET CYIIECTBEHHbBIE
npoOesnbl B 3HAHHUAX OCHOBHBIX IMOJIO)KEHUH JHUCUUIUIMHBI, HEYMEHHE C IOMOIIBIO
IIPENnoAaBaTess NOJdyUnTh IPABUIBHOE PEIIEHNE KOHKPETHON NPAKTUYECKOM 3a1auu.

KQI/ITCQI/II/I OLICHWBAHWS 3HAHUN 06yqalog14xc;1 IMpy MPOBEACHNUU TCCTUPOBAHUA:

Pe3ynpTar TeCcTMpOBaHUS OLIEHMBAETCS IO MPOLIEHTHOM IIKajne oueHKH. Kaxaomy
oOyyJaromieMycs mpeajiaracTcsi KOMIUIEKT TeCTOBBIX 3aIaHUK U3 25 BOIIPOCOB:
* OT™MeTKA «OTJIMYHO» — 25-22 NpaBUIIbHBIX OTBETOB.
* OT™MeTKa «X0po1o» — 21-18 mpaBUIBHBIX OTBETOB.
* OT™MeTKA «y0BJETBOPUTEJIBHO» — 17-13 paBUIBHBIX OTBETOB.
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® OT™MeTKA «HEeYA0BJIETBOPUTEJIbHO» — MEHee 13 NpaBUIIBHBIX OTBETOB
Kpurepnn onieHuBaHWs 3HAHUH 00YJAIONINXCS TIPU MPOBEPKE KOHTPOIBHBIX PadOT:
¢ OTMeTKAa «OTJIMYHO» - 0003HaUeHa MpobiemMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; CIeNIaH
aHaM3 Pa3IMYHBIX TOYEK 3pPEHHS Ha paccMaTpUBaeMyI0 MpoOJeMy W JIOTHYHO H3JI0XKEHA
COOCTBEHHasi MO3MIMA; CHOPMYJIMPOBAHBI BBIBOJBI, TEMa PACKPbITA MOJIHOCTHIO, BBIIAECPKAH
00BEM; colroeHbl TpeOoBaHMsI K BHETHEMY 0(OpMIIEHHIO, OCHOBHBIE TpeOOBaHUS K pedepary
BBITTOJIHEHBI
¢ OTMeTKa «XOPOIIO» - JOMYyIIEHB HeMOUYETHl. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B
U3JI0KEHUU MaTepuaia; OTCYTCTBYET JIOrMYecKas IOCIEeI0BaTeIbHOCTh B CYKICHUAX; HE
BeIZIEpKaH 00BEM pedepara; MMeErOTCs ymymeHus B O(QOPMIICHUH, UMEIOTCS CYIECTBEHHBIC
OTCTYIUIEHHUS OT TpeOOoBaHM K pedeprupoBaHHUIO.
¢ OTMeTKa «Y/AOBJETBOPUTEJIbHO» - TEMa OCBEIICHA JHIIh YaCTUYHO; JOIMYIICHBI
(akTuueckue omMOKH B coJepKaHuUU pedepara; OTCYTCTBYIOT BBIBOABI, TeMa pedeparta He
packphITa.
* OT™MeTKAa «HEeYAOBJETBOPUTEIbHO» - OOHAPY)KUBAETCS CYIIECTBEHHOE HEMOHMMAaHUE
npoOJIeMbI M pedepaT He TPEICTaBICH BOBCE.
Kpurepuu 3HAHWI IPY IPOBEICHUH 324 €T C OLIEHKO:

* OT™MeTKAa «OTJIMYHO» — BBIIOJHEHbI BCE BUIBI Y4eOHOH pabOThI, MperyCMOTPEHHbIE
y4eOHbIM TuIaHOM. OOydvaromuiics JAEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHMH, HABBIKOB
NPUBEJCHHBIM B TaOJMIaX MOKa3aTeNlsM, ONEpUpPyeT NPHOOPETEeHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKAMH, MPUMEHSET UX B CUTyalUsAX MOBBIIIEHHON cloXHOCTH. Ilpu 3TOM MOryT OBITH
JOMYIEHbl HETOYHOCTH, 3aTPYJHEHUS IPU AHAIMTUYECKUX Olepalusax, IIEpEeHOCe 3HAHUW U
YMEHUI Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUN.

¢ OTMeTKa «XOpPOLIO» — BBIIIOJHEHbI BCE BHJbI y4yeOHOW pPabOTHI, MpenryCMOTPEHHbIE
y4eOHbIM TuIaHOM. OOydvaromuiics JAEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHMH, HABBIKOB
NPUBEJCHHBIM B TaOJMIIaX MOKa3aTeNlsM, OMEpUpPyeT NPHUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKAMHU, NPUMEHSAET HUX B CTaHJAAPTHBIX cutyanusx. [Ipm 3ToM MOryT OBITH OMYLICHBI
HEe3HAUuTeNbHbIe OIIMOKM, HETOYHOCTH, 3aTPyJHEHHs TMpH AaHAIMTUYECKUX OIepalusx,
IIEPEHOCE 3HAaHUM U YMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYAIINH.

¢ OTMeTKa «YI0BJIETBOPUTEIbHO» — HE BBIIOJHEH OAMH MM Ooyiee BUAOB y4eOHOMH
paboThl, TPEAYCMOTPEHHBIX Yy4eOHBIM TUTAaHOM. OOy4YaroIIMiiCs JAEMOHCTPUPYET HETMOTHOE
COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB NPUBEIACHHBIM B TalIMLAX IOKa3aTessM,
JIOTIYCKAlOTCS 3HAUUTENbHbIE OLUIMOKH, MPOSBISIETCS YaCTUYHOE OTCYTCTBHE 3HAHWM, YMEHHI,
HaBBIKOB I10 PsJly TMOKa3arenel, oOydyarolMiCs UCIBITHIBAET 3HAYMTEIbHbBIE 3aTPyAHEHUS IpU
ONEPUPOBAHNHU 3HAHUAMU U YMEHUSIMH IIPU UX IIEPEHOCE HA HOBBIE CUTyallUH. —

* OTMeTKAa «HEYIOBJIETBOPUTEJIBHO» — HE BBINOJHEHBl BUAbI Y4eOHOH paboTHI,
IPEIyCMOTPEHHbIE Y4YEOHBIM IIJJAHOM. JEMOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHUH,
YMEHUH, HABBIKOB MPHUBEJCHHBIM B TaOJIMIAaX [OKa3aTesled, OIMyCKaroTCsd 3HAYUTENIbHbIC
OIIMOKH, MPOSBISIETCSI OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB MO OOJIBIIEMY Py MOKa3aTese,
00yyaroIuicsl MUCHBITHIBACT 3HAYUTEIbHBIE 3aTPYAHEHHUs IPU ONEPUPOBAHUU 3HAHUSIMU U
YMEHUSMH IIPU UX MIEPEHOCE HA HOBBIE CUTYalUU.

6. JOCTYIHHOCTDBb U KAYECTBO OBPA30OBAHUA JIs1 JIMIL C OB3

[Tpu HEOOXOIMMOCTH WHBAJIUAAM U JIMLIAM C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI
IIPENOCTABIIACTCS JOMOJHUTEIBLHOE BPEMS JJIs IOATOTOBKY OTBETA HA 3a4eTe.

[Tpu mpoBeneHuU MpoLEAYphl OLEHUBAHUS PE3yJIbTaTOB OOY4YEHHS WHBAJIUAOB U JIHUI] C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MOT'YT UCIOJIB30BATHCS COOCTBEHHBIE TEXHUUECKUE
CpEICTBa.
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Hpouezlypa OLICHUBAHUA PE3YJIbTATOB OGy‘-IGHI/I}I HWHBAJIMJAOB U JiUL] C OrpaHUYCHHBIMH
BO3MOXHOCTAMHU 300POBbA 110 TUCHUILIMHE MPEAYCMATPUBACT MPEAOCTABICHUEC I/IH(i)OpMaIII/II/I B
(bopMax, AJIAlITUPOBAHHBIX K OTPaHUYCHUAM UX 3JOPOBbA U BOCIIPUATHUA I/IH(I)OpMaLII/II/II

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

Jlist U1 ¢ HapyIeHUSIMU 3pEHUS
— B (hopMe IIEKTPOHHOT'O IOKYMEHTA.

— B mieuaTHo opme,

Jlnst muIn ¢ HapyIIeHUsIMH CITyXa:
— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jns mun ¢ HapylmeHus MU OIIOPHO- — B Ie4aTHoO (opme, anmapara:
JIBUTATEJILHOTO ammapara — B (hopMe JIEKTPOHHOTO TIOKYMEHTA.

[Ipu npoBeaeHuu mpoueayphl OLEHUBAHUS PE3yJIbTATOB OOYUYEHHS MHBAIHUIOB M JIUI C
OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSl IO JUCIUIUIMHE OOCCIICUMBACT BBIOJIHCHUE
CJIETYIOIINX JOMOJHUTENbHBIX TPEOOBAHUN B 3aBUCUMOCTH OT MHANBUAYAIbHBIX OCOOEHHOCTEH,
oOyyJaroumxcsi:

a) MHCTPYKIMS IO TOPSAKY MPOBEACHUS MPOLEAYpPhl OICHUBAHHS MPEAOCTABISICTCS B
JOCTYITHOU (hopMme (YCTHO, B TUCBMEHHOH (opme);

0) noctynHas ¢hopMa MpeoCTaBICHHS 3a/laHuil OLEHOYHBIX CPEACTB (B meyaTHOU dopme,
B TEYAaTHON (opMe YyBEIWYCHHBIM MIPUPTOM, B (POpME 3IEKTPOHHOTO JOKYMEHTA, 3aJlaHus
3aUUTHIBAIOTCS MPENOIaBATENIEM);

B) JOCTyIHAas opMa MPEIOCTABIICHUSI OTBETOB Ha 3a/1aHus (MMCbMEHHO HA Oymare, Habop
OTBETOB Ha KOMIIbIOTEPE, YCTHO).

[Ipu HEoOxoaMMOCTH ISt 00YUYAIOIMIUXCSL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBST U
WHBAJIMJIOB TMpolLleypa OICHUBAHUS PE3YyJIbTaTOB OOYy4YEHHUS MO AWCHUIIIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATATIOB.

[TpoBeneHne mporenypbl OLIEHUWBAHUS PE3yJbTATOB OOYYEHHsS] HHBAJIUIOB M JHUI[ C
OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI JIOMYCKAETCS C MCIOJIB30BAHUEM JTUCTAHITMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH.
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AHHoTanus padoveil mporpaMmsl
no pucuumianie 51.0.13 «bBUOJIOTUYUYECKAS OU33UKA»
Yposenb Buicuiero oopazoanust CIHEHIUAJIUTET
Hanpasaenne noarorosku 36.05.01 «BETEPUHAPU S
Ipo¢pnib: od1meKINHUYECKAS BeTEPUHAPUSA
®opma 00yueHHs] — 0UHASI, 0YHO-3204HAs1, 3204Hast GOPMBI 00yUeHUSs

Iesib 0CBOEHMSI AMCHMILIMHBI: OCHOBHAS 1eJIb JTUCIUIUIMHEI - (JOPMUPOBAHUE MPEICTAB-
JICHUH, IOHATHH, 3HAHUK O (PyHIAMEHTAIBHBIX 3aKOHAX KJIACCHUYECKOW M COBPEeMEHHOU (u3mke,
pPUMEHEHNE 3aKOHOB (PU3UKH B ONTMCAHHUH MTPOLIECCOB, MPOUCXOIAUINX B OMOJOTHYECKIX 00BEK-
TaxX, MPUOOpPETCHHE HABHIKOB MPUMEHEHHUS B MPOPECCHOHATBHON NEATETHbHOCTH (PH3UIECKHIX
METO/I0B U3MEPEHUN U UCCIIEI0BAHUM.

Mecto aucuumiunbl B yaeonom miane: uctumauna b1.0.13 «buonorudeckas dhuzuka»
SBJISICTCS] TUCIUIUTMHOM broka 1 o0s3aTenbHOM yacTu deaepaibHOTO TOCYAapCTBEHHOTO 00pa3o-
BaTEILHOTO CTaHJapTa BBICIIET0 oOpa3oBaHus Mo crenuaabHocTH 36.05.01 «Berepunapus»
(YpoBeHb CIienMagInTeTa).

JlucuuiiauHa 0CBauBaeTCs BO 2 CEMECTPE Ha OYHOU U OYHO-3a04HOM (hopMax 0OyUdeHHs U
Ha 2 Kypce 3a04HOU (OpMBI OOyUEHHSI.

TpeGoBanusi K pe3yJbTaTaM OCBO€HHS JTHCHHIUIMHBI: B PE3YJIbTATE OCBOCHHS JUCIUIUINHBI
thopmupytrorcs crneaytome komnerennuu: OIIK-4

OIIK-4 Crioco0eH HCIoJIb30BaTh B MPOPECCHOHATBHON JIEATEITBHOCTH METOJIBI PEIICHUS
3a/1a4 C KCIOJIb30BAHUEM COBPEMEHHOT0 00OpYI0BaHUS MpHU pa3pabOTKe HOBBIX TEXHOJIOTHHA U
UCIIOJIb30BaTh COBPEMECHHYIO TPOECCUOHATBLHYIO METOJIOJIOTHIO JJIsI TIPOBEACHUS YKCIICPUMECH-
TaJbHBIX UCCIEAOBAHUI U UHTEPIIPETALMU UX PE3YJIbTaTOB:

OIIK-4.1 3HaTh TeXHUYECKHE BO3MOXKHOCTH COBPEMEHHOTO CHEIMATU3UPOBAHHOTO 000pYA0-
BaHUs1, METObI PEIIEHUS 3a7a4u MPO(eCCUOHATLHON e TeIbHOCTH;

OIIK-4.2 YMeTh NpUMEHSATH COBPEMEHHBIE TEXHOJIOTHH, BKITFOUAs IIU(PPOBBIC, 1 METOJIbI UCCIIC-
JOBaHM B Mpo(ecCHOHABbHOI 1eATeIbHOCTH, HHTEPIPETUPOBATH OTyUYEHHBIE PE3yIbTaThI;
OIIK-4.3 BnaaeTs HaBbIKaMH padOTHI CO CTEIMAIIM3UPOBAHHBIM 000PYAOBAHUEM JJIs pealn3a-
IIUH [TOCTABJICHHBIX 3aJ[ay MpU MPOBEACHUN MCCIEIOBAHUN U pa3paboTKe HOBBIX TEXHOJOTHUH,
B TOM YHCJIe ITU(PPOBHIX.

KpaTkoe conep:kanne THCHMILIHHBI:

Hcropwust cranoBieHus U pa3BuThs «broorndeckoil Gpu3nKkm» Kak Hayku. buomexannk Benenne
B 6I/IOMGX3HI/IKy: 3aKOHEBI MCXaHHKH, pblUyarv 1 BpaljaTeJIbHOC ABUKCHUC B JKUBBIX OpraHnu3Max. CBoiicTBa
TBEPABIX TN U OMOJIOTHYECKUX TKaHel. BBeneHue B OmoakycTHKy. broakycTuka: TpaHCIyKIHs CIyXa.
HNudpa3syk.

TepMoanHamuka OHOIOTHYECKUX MpolieccoB. OpraHu3M Kak OTKPBITas TEPMOAMHAMUYECKAs CH-
creMa. CTaliioHapHOE COCTOSIHNE OMOJIOTMYECKUX CUCTEeM. YpaBHeHHE [IpUrosKuHa AJisl OTKPHITOM cCHCTe-
MBI.

l'unpoamnaMyka u reMoguHAMKKa. DHEPreTuka KpoBoobpaieHus. I'emonnHamuka: Ousndeckre
CBOICTBa KPOBH, 3aKOHOMEPHOCTH JIBUKEHUS KPOBH 1O COCYIUCTOM cucteMe. Cep/le Kak MeXaHHnYecKast
cucteMa. MeTobl U3MEpeHUs JaBJICHHS KPOBH.

Ontrka. X0 Tydeit cBeTa B MUKPOCKOIIE. Y BEIMUEHUE U pa3pelIaronias ClIoCOOHOCTh MEKPOCKO-
na. YCTpoHCTBO ri1a3a, ocobeHHOCTH 3peHus. @oromeTpusi. OCHOBHBIE OIpEICTICHUs U 3aKOHBI (HOTOMET-
pun. PoToMeTpUUECKUE BETUUMHBI U €AMHULIBI UX n3MepeHus. TemnoBoe u3nyueHue. TemmoBoe nsmyde-
HHE ¥ XapaKTepH3YIOIHe ero GU3NnIecKre BETMINHBL: UCITyCKaTeIbHas 1 MOTJIoaTe bHast CIIOCOOHOCTH.
BrnusiHue TeIioBOro U3ay4deHus Ha 5KUBOM OpraHu3M.

JleficTBHE TIOCTOSTHHOTO U IIEPEMEHHOTO AIIEKTPUIECKOTO TOKA Ha )KUBOW OpraHu3M, IeHCTBUE MO-
CTOSIHHOTO MarHUTHOTO MOJIS Ha OPTaHU3M MIIEKOITUTAIOIINX, METOJIBI 3JIEKTPOrpapHH.

PentrenoBckue criekTpbl. TOPMO3HOE U XapaKTEPUCTHUECKOE PEHTIEHOBCKOE M3ITyYeHHE, TIOTII0-
HIEHUEC PCHTICHOBCKOT'O U3JIYUCHH BCIICCTBOM. HpI/IMeHeHI/IC PEHTTCHOBCKOI'O U3JTy4YCHUA B MEIUIIUHC U
BETEpPUHAPHU.

HNonmsupyromiee uznyueHue. buonorudyeckoe neidcTBUE MOHU3UPYIOMMX W3IyudeHUH. Jozumer-
pust. [IpuMeHeHne N30TOTHOTO aHaJH3a.

OO0mas Tpy10eMKOCTh THCIUILIMHBI COCTaBsAeT: 3 3a4€THBIX enuHull (108 gacos).

HToroBplii KOHTPOJIb MO TUCHHUIJIMHE: KOHTPOJIBbHAS Pad0oTa, 3a4€T C OI[EHKOM.



