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1 Ilenw u 3agayu JTUCHHUILINHBI

Heanb U3yYCeHUS JAMCIUIIJINHBI «buogornyeckasi pusukay:
(dopMupOBaHUE MPEACTABICHUHN, MOHATUH, 3HAaHUN O (yHJIaAMEHTAJIBHBIX 3aKOHAaX
¢u3ukn U OMOJIOTMYECKOM (PM3MKM U HABBIKOB IPHUMEHEHUS (PU3UYECKUX U
OMo(U3NUECKUX METOJ0OB B BETEPUHAPHOM KIMHUYECKOW M OHOIOTHYECKOU
IPAKTHKE.

3agauu AMCUMIIMHBI:

1. 3ydyeHrne 3aKOHOB MEXAaHUKH, TEPMOJMHAMHUKH, SJIEKTPOMAarHeTH3Ma,
ONTUKU U aTOMHOM (PM3UKH B MPUMEHEHUU UX K OMOJIOTUYECKUM OOBEKTaM;

2. OBnasieHe METOJaMH JIa0OpaTOPHBIX MCCIIET0BAHUM;

3. BoipaGoTka yMeHHI 1O MPUMEHEHHUIO 3aKOHOB (DM3UKH B BETEpUHAPHOMN
MEAUIIMHE.

2 MecTto nucuumiuabl B cTpykrype OITIOII

Hucruminaa  «buonoruueckass  ¢usuka»  otHocuTcss K brmoky 1
«Aucuurnmunel  (MOIynH)» 00S3aTeIbHOM YacTU MPOrpaMMbl CHEIHAIUTETa B
CTpyKType deaepalibHOr0 TOCYJapCTBEHHOTO 00pa30BaTEbHOTO CTaHAapTa
BBICIIIETO 00pa3oBaHus 1o cneruanbHocTu 36.05.01 «Betepunapus».

NHnexc qucuuiuivgbl 1o yueOnomy miany: b1.0.12

OcBoeHue yueOHOU qucuuIuinHbl «bruonorndeckas puznka» 0azupyeTcs: Ha
3HAHUSAX U YMEHUSX, MOJYYCHHBIX CTYJACHTAMU MPU W3YUYECHHUH IIKOJIBHBIX KYpPCOB
GbU3MKM, KypcOB OMOJOTMM YEJIOBEKAa M JKUBOTHBIX, MAaTE€MaTUKH, XUMHUHU, B
o0beMe, MPeayCMOTPEHHOM TOCYJAapCTBEHHBIM O00pa30BaTENbHBIM CTaHAAPTOM
cpeaHero (mojaHOTO) o60mero oOpa3oBaHusi (0a30BBIM  ypOBEHB), a TaKXkKe
BY30BCKMX JUCUUIUIMH «buHONOrus», W H3ydaeMblX MapalieiIbHO «AHATOMUSA
KUBOTHBIX» U «OpraHndecKkas XuMHUsD).

K 4umcmy BXOOHBIX 3HaHWMM, YMEHUW M TOTOBHOCTEW CTYACHTA,
MPUCTYIAIONIETO K M3YyYEHUIO AUCIHUIUIMHBI «buonorudeckas (Qpusnka», TOJHKHO
OTHOCHUTBCS CIEAYIOLIEE:

o 3HAHHE OCHOBHBIX 3aKOHOB MEXAHUKH, MOJEKYJISIpHOU (HU3HKH,
TEPMOJUHAMUKHU, SJIEKTPOMAarHeTu3mMa, ONTUKU U aTOMHOUN (U3UKH;

® YMEHHE aHAM3UPOBaTh, 0000IIATH U J€NaTh BHIBOIBI.

Juctnumumaa  «buonornyeckas — dus3ukay — sABiIgeTcs  0a30BOM A
MOCJICYIONIETO M3Y4YeHUs JUCHUIUIMH: «BerepunapHas paanoOuosiorus»,
«KnuHnueckass ~ nuarHoctuka»,  «CaHMTapHO-BETEpUHApHAsi  AKCHEPTU3A»,
«MHCTpyMEHTaIbHBIE METOIBI MUAarHOCTHKW» «l emaronorus», «JlabopaTopHas
JTUArHOCTHKA», a TakKe SBIAIOTCS 0a30il 1yt 3¢hGEKTUBHOTO TPOXOKICHUS
MPOU3BOJICTBEHHOM MPAKTUKHU U MOATOTOBKU K UTOTOBOM aTTECTAIIUH.

3 Komnerennum oOy4awiuerocsi, ¢gopMupyemble B pe3y/bTaTe OCBOEHHSA
AUCHUNIIMHBI



KOZ[ H HANMCHOBAHUEC KOMIICTCHIINN

Kox m HamMeHoBaHHe HHAUKATOPpA
HOCTHIKCHHUHA KOMIICTCHIINH

OIIK-1. Croco0eH ONpeAcsATh
OMOJIOTMYECKUM CTaTyC U HOPMATUBHBIE
KIIMHUYECKUE TI0Ka3aTelIu OpPraHoOB U
CUCTEM OpraHu3Ma >KMBOTHBIX

N/-1onk-1 3HaTh TEXHUKY 0€30M1aCHOCTU
W TpaBWia JIMYHOM THUTUEHBI TIpH
00cI€eI0BaHUU KUBOTHBIX, CIIOCOOBI X
bukcanuy; CXEMBI KIMHUYECKOTO
WCCJICIOBAHMS JKUBOTHOTO M TIOPSIOK

HUCCIICIOBAHUSA  OTHEIBHBIX  CHCTEM
OpraHu3Ma; METOJIOJIOTHIO
pacro3HaBaHUs MMaTOJIOTHYSCKOTO
npoiiecca

NJI-20mk-1 YMeTh coouparthb 51
aHAJIN3UPOBATh aHAMHECTHUYCCKHE
JIaHHBIC, TIPOBOJMTHL JIaOOpaTOpHBIC U
(hyHKITMOHATIbHBIE HCCIICIOBAHUSA
HEOOXOINMBIE JUTST OTpeeICHUS
OMOJIOTHYECKOTO CTaTyca )KUBOTHBIX
N-3onk-1  Bnagets mnpakTHYecKUMU
HaBBIKAMH  II0 CaMOCTOSITEILHOMY
MIPOBEJICHUIO KJIMHAYECKOTIO
00cJIeJOBaHUS ’KHUBOTHOTO c

MPUMEHCHUEM KJIACCHYECKUX METOJI0B
HUCCIIET0OBAHMTI

4 CTpyKTypa U cofep:KaHue TUCUUIIHHBI
OO0muii 00bEM TUCLHUILUINHBI COCTABISAET 3 3aUE€THBIE €IUHMUIIBL.

4.1 CTpykTypa IMCUMILIHHBI

Bcero wacos Bcero wacos Bcero wacos
Bun yueOHo# paboThI (ounas ¢popma) | (ouHO- 3a0uHasA| (3aoyHas popma)
Ixypc 2 cemectp| dopma) 3 kypc| 3 Kypc 1 cemecTp

AyauTOpHBIC 3aHATHS 34 10 10
(Bcero)
B mom uucne:
Jlexun 17 2 2
IIpakTnyeckue 3aHsATUS
JlaGopatopHbie pabOThI 17 8 8
CamocrosiTenbHas padoTa 54 89 89
KOHTPOJIb 20 9 9
Bun npomexyTouHoM JK3aMEH JK3aMEH JK3aMEH
aTTeCTalluN
OO6m1as Tpy10EMKOCTh, YaChl 108 108 108
3a4€THBIC €TMHUIIBI 3 3 3




4.2 Conep:xanue pa3iejioB JUCUMIIINHbBI

Pazoen 1. Mexanuka, 2emo0unamuxa, aKycCmuka.

Kunemaruka M JMHAMHKA MAaTepPHAJBbHON TOYKHM. MexaHudyeckoe
nBrkeHne. Cucremsl oTcyé€Ta. BEKTOpBI mepeMeleHus, CKOPOCTH, YCKOPEHHUSI.
CKOpOCTP M YCKOpPEHHME, KaK IIPOM3BOAHBIE II0 BPEMEHH pPaJHyCa-BEKTOpA.
O000111eHNE TOHATHS CKOPOCTH (CKOPOCTH XUMHUUYECKUX PEaKIM, IepeHoca Termia
u gap.). llomarue o rpaguente ¢usnyeckol BenmuuuHbl. HopmanbHoe,
TaHIT€HIUAIBHOE U TOJIHOE YCKOPEHHMs MPU KPUBOJUHEHHOM JBMXEeHHH. Pabora
NepeMEHHON cuibl. Bpiuncnenue pabotel ynpyroil cuibl. Kunernueckas u
NOTEHUHUAJIbBHAS JHEPrUM. MOIMHOCTP MW K.ILJ. JBUTATEIBHOTO  arapara
YKUBOTHBIX. 3AKOH COXPAHEHUS B MEXaHUKE.

BpamarenbHoe ABHM:KEHHE TBepAoOro Tteja. Bpamenue TBepmoro Ttena
OTHOCHUTEJIbHO HEINOABMKHOM OCH. YIUVIOBass CKOPOCTb U YIVIOBOE YCKOPEHHE.
CBs3p MX C JMHEMHBIMH CKOPOCTSIMU M YCKOPEHMSIMH B BEKTOPHOM BHJIE.
OCHOBHOE YypaBHEHHE IWHAMUKHM BpPAILATEIBHOTO ABWXKEHUS TBEPAOrO TeEa.
MomenT wuHepuuu. MOMEHTBI HMHEPUMM HEKOTOPBIX Tl  MPaBHIIBHON
reoMeTpuyeckoil Gopmbl. MOMEHTbl MHEPLUUU KOHEYHOCTEM B JIOKOMOTOPHOM
anmnapare )KMBOTHbIX. MOMEHT UMITyJIbCa.

Mexanuyeckue kojedanns. KonebarenpHble IBUKEHHUS B OMOJOTUYECKUX
oObekTax (KoseOaHWE CEepACYHOM MBIIILbI, KPBUILEB IMTHUI], KOJeOATEIbHbIE
IIPOLIECCHI B KIIETKE U Tp.) JINHEWHbI rapMOHUYECKUN OCUUIUIATOP. Y paBHEHUE U
rpauKd CMEIICHUs, CKOPOCTH M YCKOPEHHUS MPU TAPMOHUYECKUX KOJEOaHUSX.
[Ipy’>KMHHBIN MasTHUK. OHEpPrusi TapMOHUYECKOro ocuuwuisitTopa. Jlenucreue
BUOpaIMii Ha OpPraHW3M >KMBOTHBIX M Ha WX MNPOAYKTUBHOCTb. 3aTyXaollHe U
BBIHY)KJICHHbIE KoJieOaHusl. Pe3oHaHC M pe30HaHCHbIE KpuBble. Pe3oHaHCHBIE
SIBJICHUS] B OMOJIOTMYECKUX CUCTEMAX.

du3zuyecKue OCHOBbI TIeMOAMHAMMKHU. [mMapoauHaMuka WealbHOU
xuakoctd. CranMoHapHBId IOTOK. YPaBHEHHWE HEPa3phIBHOCTH  IMOTOKA.
VYpaBHenne bepHymm u cinenctBus u3 Hero. CraTmyeckoe M JTHMHAMHYECKOE
JIaBJICHKs B IOTOKE, METO/bI UX M3MepeHus. ['mapoanHamMuka BA3KOW KUIKOCTH.
®opmyna HetotoHa. KoadduiineHT BI3KOCTH U METOBI €r0 U3MEPEHUSI HA OCHOBE
3akoHOB Ctokca u Ilya3zeitns. 3akoH CTOKca B TEXHOJIOTUH MOJIOYHBIX MPOTYKTOB
U TIpH JTAOOPATOPHO-KIMHUYECKUX UCCIETOBAHUAX KPOBH.

MexaHuka cepae4Ho-cocyaucou cucreMmbl. Ouznueckne CBOWCTBA KPOBH.
KpoBb, Kak HEHBIOTOHOBCKas >KUAKOCTh. Bbluncienue paboThl cepaua.
dusznyeckas MOJENIb COCyAucTor cucteMbl. llepepacnpenenenue sHeprun B
DIACTUYHBIX CTEHKaX KPOBEHOCHBIX COCYJOB M 3HAYEHUE ITOrO SBICHHUS IS
KkpoBooOpamienus. IlynbcoBas BosHa. ['MapocTtarnueckoe JaBiieHWE KpOBHU.
@u3n4ecKre OCHOBBI METOOB U3MEPEHUS apTEPUATILHOIO JABJICHMUS.

PDu3nyecKue 0CHOBbI AKYCTHKH. BONHBI B ynpyrux cpenax. YpaBHEHUE
BOJIHBL. llepenoc sHeprum BosHOM. MHTEeHCMBHOCTH BOdHBL. [lpupoma 3Byka.
HcTounuku 3ByKa, BbICOTa, TeMOpP U HHTEHCHUBHOCTb. 3BYKOBOE JaBJICHHE.
CreKkTpalbHbI COCTaB 3ByKa. AKYCTHYECKHE METOJbl B BETEPUHAPHOU KIIMHUKE
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(mepkyccusi, ackynbTanus). [lcuxodusnyeckuii 3axkon Bebepa-dexnepa. YpoBeHb
WHTEHCUBHOCTU 3ByKa. ben u peuumben. I'poMKOCTh 3ByKa M E€AMHUIBI €€
n3mepenus. [loporu 3ByKOBOro ONIYIIEHHS Y YETOBEKAa U HEKOTOPBIX )KUBOTHBIX.
[ymomepsl. lym, kak cTpecc-pakTop, €ro BIUSHUE HA JKUBOW OpraHU3M U Ha
MPOJYKTUBHOCTh CEJILCKOXO3UCTBEHHBIX JKHUBOTHBIX. bopbba ¢ miymoMm mnpu
WHTEHCUBHOM BEJCHUU XUBOTHOBOJCTBA M NTULEBOJACTBA. PU3HYECKHE OCHOBBI
3BYKOM3IIy4aTEIbHOTO U CITyXOBOr'O alllapaToB y )KUBOTHBIX.

buoduszuxa wundpasByka. HudpasByk u ero cBoiictBa. /[leiicTBue
uHppa3ByKa Ha >KHUBOTHBIX (pa3pblB KPOBEHOCHBIX COCYAOB IMpH OOJBIION
UHTCHCUBHOCTH, HM3MEHEHHE YacTOThl ajbda-puTMa MoO3ra, JACWCTBHE Ha
BECTUOYJIAPHBIN ammapat u 1mp.). Mctounukm wuH(pasByka B TPUPOAEC H TPHU
MIPOMBIILJICHHOM BEJCHUHU )KUBOTHOBO/ICTBA.

buodusuka yiabTpasByka. YIbTpa3ByK, METOAbl €ro MOJYYEHHUS U
peructpanuu (MbE303JEKTPUUECKUA M MArHUTOCTPUKIIMOHHBIN). Duznueckue
CBOMCTBA yJIbTpa3ByKa. B3auMopencTBue ynbTpa3Byka ¢ BemecTBoM. OTpaxeHue
3BYKOBOM BOJIHBI Ha TpaHMIle pasjena AByX cpen. [loHstue o0 akycTHYECKOM
CONPOTHUBJIIEHUU Cpeabl. YIbTPA3BYK B MHUPE JKHUBOTHBIX. lcmonb30BaHue
yIbTpa3ByKa B BETEPUHAPHOW XUPYpruu, Tepanud U auarHoctuke. [loHstue o
JTMarHOCTHKE, OCHOBaHHOM Ha addekre Jomepa.

Pazoen 2. Monexkynapnasa Qusuka u mepmooOuHAMUKA OU0102UYECKUX
npoueccoe.

OcCHOBBI MOJIEKYJISIDHO-KMHeTHYeCcKOH Teopuu. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM Teopuu raza. Cnenactsus U3 Hero. Pacnpenenenus
HHEPrUr MOJIEKYJ [0 CTENEHsIM CBOOOAbl. BHYTpeHHsIsl SHEprus naeaibHOro rasa.
Pacnipenenenns uyncna MoJIeKyJ ra3a no ckopoctsiM. CpeaHsisi AJinHa cBOOOJAHOTO
npoOera raza. SIBneHusi nepeHoca: nuddysus, TEIIONPOBOJHOCTh, BHYTpPEHHEE
Tpenue. 3akonbl Ouka u Oypee. SABneHus nepeHoca B OMOJIOTHYECKUX CHCTEMaX:
nudPy3MOHHBIE TTPOLIECCH B JIETKUX, B KJIIETOYHBIX MeMOpaHax; nuddy3us ra3oB B
nouBe. Buawsl TemimooOMeHa B KUBBIX OpraHu3max. Du3NUEecKue OCHOBBI
TEPMOPETYJSILIMU  OpraHu3Ma. [erIonpoOBOAHOCTh M KOHBEKIUSI B CEIHCKOM
X035MCTBE (TEIJIONPOBOJIHOCTh TIOYBBI, KOHBEKIIMOHHBIC TOTOKH BO3AyXa B
YKMUBOTHOBO/IYECKUX MOMEIICHUSAX U JIP.)

PeasibHbIe ra3pl. Y4eT pasMepOB MOJIEKYJ U CHII IPUTSKEHUS MEXKIY HUMHU
B pealbHBIX Ta3zax. YpaBHeHue Ban nep Baanbca. Ananmm3 uzorepm Ban-gep-
Banbca. Haceimaronme napsl u ux cBorcrBa. CoKMKEHHE Ta30B, UX XPAHECHHUE U
IPUMEHEHUE B BETEPUHAPUU (MCKYCCTBEHHOE OCEMEHEHHUE, KOHCEPBALHs BUPYCOB
u 1p.). BnaxHocts 1 MeTonpl €€ onpenenenus. [loHsTHe 0 MUKPOKIMMATE U €ro
3HAYEHHE B MPOMBIIIJIEHHOM >KHUBOTHOBO/ICTBE.

MoJiekyJsipHbIe SIBJICHUA B KUAKOCTAX. [lOBEpXHOCTHBIM CIIOW B
KUAKoCTAX. KoapduimeHT TmNOBEPXHOCTHOTO HATSDKEHHSI M METOIBI  €ro
m3Mepenus. Kanwsipaelie saBinenns. opmyna bopemnu-Kropena. Kanmuisapasie
SIBJICHUS] B OMOJIOTMUYECKUX MPOIIECCax U B CEIBCKOM XO35UCTBE.

du3nvecKue 0CHOBbI TEPMOJAMHAMMKH. TepMOIMHAMUYECKHUE MapAMETPhI
u npouiecchl. Termmota u padora. [lepBoe Havwano TepmoguHamuku. Pabora rasa B
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u3omnporeccax. TemIoeMKOCTH  HMICAIbHOTO rasa. YpaBHeHue Maiiepa.
Anunabatuueckuit mpouecc. YpaBHenue Ilyaccona. OOparumbie U HEOOpaTHUMbIE
nporeccel. Bropoe Hauano trepmogunamuku. [{ukn Kapuo u ero k.m.g. Temiosbie
MalluHbl W XOJOJWIbHBIE YCTAHOBKH B CEJIBCKOM XO3SMCTBE (XOJIOAMIIbHbBIE
KaMepbl, KaMepbl CO3pEBaHUS MSICHBIX TyII U 1p.). [loHsTHE SHTpomuM. 3aKOH
HeyObIBaHMsI ~ dHTponuu.  CTaTUCTHMUECKUMH  XapakTep BTOpPOro  Hadana
TEPMOJUHAMUKH.

OcHOBBI TepMOAMHAMHUKH OHOJOTHYECKHX TmpoueccoB. [lonstue 00
OTKPBITBIX TEPMOAMHAMUYECKUX cucTemax. JKMBOM OpraHu3M, KakK OTKpPBITas
TepMOJMHaMHuecKkas cucreMa. llepBoe Hayano TEpMOAMHAMHKA B OHOJIOTHU.
[IpeBpamenre Heprur B OMOJIOTMYECKUX CHUCTEMaxX M JHEPreTUYECKUid OanaHc
JKMBOT'O OpraHus3Ma. Termonpoaykuus. AKKyMyJIUPOBAaHHE SHEPIUHA B MOJIEKYJaX
ATO®. IlepeHoc Tera B )KMBBIX OpraHU3MaXx.

Paznen 3. DnexkTpuyeckue sIBICHUS B OMOJOTMYECKUX IpoLeccax

JueKTpocTaTnka. Jinekrpocrarndeckoe noje (CIII), ero HanpsHKEHHOCTb.
[Totoxk HampspkeHHOCcTH, Teopema [aycca. PabGora 1o mnepemenieHuro
anektpruueckoro 3apsaa B COIL. ITorenunan. HanpsokeHHOCTh MO, KaK TPaJueHT
ITOTEHIIMAA.

Iposogunkn B CIII. DOnekTpocTaTUdeckas 3amIuTa. 3a3eMJICHUE
JIEKTPOYCTAHOBOK. DJIEKTPOCTATUYECKUE SIBICHUS B 3JIEBATOpax IPU MEPEBO3KE
TOPIOYHMX )KUJIKOCTEW U T.I. bopb0a ¢ 3TUMU SIBJIECHUSMU U UX UCIIOIb30BaHUE.

Jmaexkrpuxku B CIIIL. Tonsgpuzauus IUAIEKTPUKOB, BUABI NOJSIPU3ALINH.
JnsniekTpuyueckas — MPOHMIAEMOCTh.  J[MAJIEKTpUUECKHE  CBOMCTBA  TKAaHEH
OpraHM3Ma U U3MEHEHHE UX NPU MAaTOJOTHH.

JJIEKTPOEMKOCTb.  JJEKTPOEMKOCTh  INPOBOAHMKA.  KoOHmeHcaTophl.
DIEKTPOEMKOCTh KJIETOUHbIX MeMOpaH. DHeprust COIL.

3aKOHBI MOCTOSTHHOT0 TOKA. DJIEKTPOHHAS TEOpUS TOKA B METaJlIaX. 3aKOH
Owma B nuddepennuanbaom Buae. Moct Yurcrona. [lorennuomerpsi. Temnosoe
JEUCTBUE TOKA. OJEKTPOHArpeBaTElbHbIE YCTPOMCTBA B  MPOMBIILICHHOM
KUBOTHOBOJICTBE U NTHUIIEBOJCTBE (3JIEKTPOOpYyIEpHl, BOJOHATPEBATENN U TIP.).

JJIeKTpHYECKHEe SIBJCHMS B OHOJOTrMYeCKHMX cucTeMax. MexaHusm
oOpa3oBaHusi OMOMOTEHIIMANIOB. bronoTeHmansl mokost U aecTeus. M3mepenue
ouonoreHuuanoB. du3nyueckue OCHOBBI 3JEKTpOKapAuorpaduu. DIIeKTpUUecKue
Oprassl pbIO.

MarnuTHOe moJie TOKa B BakyyMme. OmnbsiTel Opcrega u  Ammepa.
MarnntHas uHaykuusa. Cumosble smHuM [IMIIL. 3akon buo-Casapa-Jlamnaca.
MaruuTHoe 1oJie MPSIMOTO TOKa, KPYroBOro TOKa M OECKOHEYHO JJIMHHOTO
coneHonza. BuxpeBon xapakrtep wMarnutHoro mnouss. Jencteue IIMII Ha
MPOBOAHUK € TOKOM. 3akoH Ammnepa. Cuna JlopeHua. [[BuKeHue 3apsKEHHBIX
yactul B [IMII.

MarnuTHoe noJie B BemecTBe. OpOUTAIbHBIM MAarHUTHBIM MOMEHT aToMa.
HamarnununBanue BemiectBa. Hampspkennocts [IMII. OTHocuTenbHass MarHUTHAS
MIPOHULIAEMOCTb. TpH TUIIA MArHETUKOB.

JuexkTpoMarHuTHass uHAyKHuA. OnbiTel Dapanest Mo IEKTPOMArHUTHOM
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uHayknuu. 3akoH Papazaes u npaswio Jlenna. CaMOMHIYKINS U UHIYKTUBHOCTh
KOHTYpa. DHEPrysi MarHUTHOTO MOJs B Karymke. [NIOTHOCTh 3HEPTHH MAarHUTHOTO
OJISL.

DJIEKTPOMATHUTHbIE KoJe0aHusi W BOJHBbI. KoneOaTenbHBIH KOHTYpP
Tomcona. @®opmyna Tomcona s  mepuoda  KojebaHUM  KOHTYypa.
DnexkTpoMarHuTHasi BoJiHa. 3aKkoHbl MakcBeiia ((hopMyJIupoOBKa) U MX OIbBITHBIE
o6ocHoBanwus. [lepenoc sneprun BosiHOM. Bektop Y MoBa-IloiHTHHTA.

Pazoen 4. Onmuueckue u KEaAHMOGble AGNEHUA 6 OU0I02UUECKUX
cucmemax.

I'eomerpuueckasi ontuka. OTpaxkeHne u npenomiieHue csera. [lomHoe
OTpa)XE€HUE U UCIOJb30BAHUE 3TOTO SABJICHUS B ONITHYECKUX MpUOOpax. CBETOBOIbI
Y IPUMEHEHUE BOJIOKHHCTOM ONTHKHA B BETEPUHAPHOM JUATHOCTUKE U XUPYPTHH.
PedpakromeTpsl U X NpUMEHEHHWE B BETEPUHAPHOW JIaOOPATOPHOU MpPaKTHUKE.
Muxkpockorn. OnTuueckas cxema. Y BeIHMUeHUE pa3peliaronias CiocoOHOCTb.

OcHoBbI doTOMeTpuUH. DHEpreTndeckue (POTOMETpUUECKHE BEIMYMHBI U
eAUHUIBI UX u3MepeHusa. KpuBas BHUIHOCTH (CHEKTpPaJIbHOM  CBETOBOM
sbdextuBHOCTH). CBETOBBIE (POTOMETPUUECKUE BEIMYMHBI M EIUHHUIBI HX
u3Mepenus. CHCTEMBbl JHEPreTUYeCKHX (OTOMETPUUYECKUX BEITUYUH IS
yIbTpa(HOIETOBOM YACTH CIEKTPA.

BosinoBasi ontuka. MHrepdepenius cBeta M CrnocoObl ee HaOJIOICHUS
(ombiThl FOHra, ®penens, konbiia HetoTona. aTepdepeHiius B TOHKUX TIJICHKAX).
Hudpakuus ceera. udpakuuonHas pemerka. OnpenesneHre AIMHbI BOJHBI CBETA
TU(PaKIIMOHHON PEelEeTKOM.

Honsipusaumuss cBera. EcTeCTBEHHBIW W TNOJSIPU30BAHHBIA  CBET.
[lonsgpu3amus cBeTa NpHU OTPAKEHHM MW MNPEJIOMIICHHMHM. 3aKOHbl Mairoca u
bprocrepa. JIBoiiHOe unyuenpenomiieHue. [lpusma Hukons wu  monspounsl.
BpameHne 1mioCKOCTH TOJNSPU3alMKA  ONTHYECKHM AKTUBHBIMU  BELIECTBAMM.
[TonsipuMeTphl U UX TPUMEHEHUE B BETEPUHAPHON J1a00paTOPHOM MPAKTHUKE.

Jucnepcus cBera. CIEKTpbl U UX TUIBI, CHIEKTPAIbHBIE 3aKOHOMEPHOCTH.
CnektpanbsHbiii aHanu3. [lormomienne cBera. 3akoHbl byrepa u bepa. Meton
KOJIOpUMETPUU. DOTOIEKTPUUECKUN KOJIOpUMETP. BUIMMBIN CBET, Kak OAWUH U3
(bhakTOpOB MUKPOKJIMMATa MPU MHTEHCUBHOM BEJICHHUH KUBOTHOBOJICTBA.

YasTpadguoisieroBoe M HHPpPaAKpacHoe H3JIYyYEeHUH, HUX CBOMCTBA U
MeToAbl HAa0/MI0AeHHMs. bakTepuUHIHbIE W JPUTEMHBIE JIaMmIbl. buosormueckoe
JnercTBUe yibTpadUOIECTOBOM 4YacTH CHEKTpa M MEXaHU3M HTOTO JICUCTBUSI.
[Ipumenenne Y@ wusnmydeHus Uil CaHAUUM BO3AYIIHOW CpPEAbl B NTUYHHUKAX,
npoUIAKTUKA U TUArHOCTUKH, BETEPUHAPHON AKCIEPTU3BI U TIP.

TensioBoe wu3ayudenue. Ilpupoga TeroBoro wu3NydeHus. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. Pacnpenenenue sHEpruu B CHEKTPE H3ITy4YCHUS
abcomoTHO uepHoro Tena. 3akoHel Credana-bonpimana u Buna. TemioBoe
W3JIy4YCHUE TeJIa )KUBOTHBIX.

KBanToBblii MexaHu3m  u3diaydenusa cBera. Dopmyna Ilnanka.
dotoadpdexr. KBaHTOBBIE  MEXaHM3M  TOTJIOIICHUS  cBeTa.  DOTOHBL.
KopnyckynsapHo-BoiHOBOM — nyanmu3m  cBeta. [loHatne o (HOTOXMMHUYECKHX
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peakusax. @orodbuonornueckue peakun. buopusnka 3puTeIbHOr0 BOCIPUSITHSA.

Crpoenne aroma. [Inanerapnas moxaens aroma. Teopuss bopa. Ctpoenue
AJIIEKTPOHHBIX 000JI0YEK aroma. JHepreTudeckue auarpammbl. OObsiCHEHUE
CIEKTPAIbHBIX 3aKkoHOMepHOCTeN. CruH 3nektpoHa. [Ipunuu [Taynu. BomHoBbIe
cBoricTBa ajekrpoHa. dopmyna ae bpoinsa. Judpakuus snekTpoHoB. ITpuniiumn
paboThl AJIEKTPOHHOTO MHKPOCKONA M TPUMEHEHHE €ro B OHOJIOrMYECKHX
uccienoBanusx. [lonsitue o6 ypasHenuu Ulpeaunrepa.

JIroMuHecueHu. Paznuunbie BU/IbI JIFOMUHECLECHIINH.
@doToNOMUHECHEHIIUA TBEpAbIX M KuAkux Tei. IlpaBuno Crokca. 3akoH
BaBuinoBa. KBaHTOBBIM MEXaHW3M JIIOMHUHECUECHIMHU. bBHOIIOMHUHECIICHIINS.
JI*OMHUHECLIEHTHBIN aHAJIN3 B BETCAHIKCIIEPTHU3E.

PentrenoBckoe usirydyenue. Ilosydenrne peHTT€HOBCKOTO U3JIyYEHUs U €TO
cBoiicTBa. CHEKTp PpEHTTEHOBCKOrO H3iIy4deHus. KBaHTOBBII  MEXaHWU3M
BO3HUKHOBEHUS XapaKTEPUCTUUECKOTO PEHTIEHOBCKOI'0 U3JIyYEHHUs.
PenTreHoguarHocTuka M peHTreHorepanus.  buosornueckoe — IeWCTBUE
PEHTITEHOBCKOI'O U3JIyYCHHUS.

Onruyeckue KBaHTOBbIEe TeHepaTopbl (;1a3epbl). CHOHTAaHHOE U
BBIHY)KJICHHOE M3JIyYEHHS, CO34aBacMble OJJIEKTPOHAMH, HAXOIALIMMUCS Ha
BO30Y)KJICHHBIX KBAHTOBBIX YPOBHSX. TBepIOTENbHBIE W Ta30BbIE JIa3ephl.
dusnueckre U OUOJOTUYECKUE CBOWMCTBAa Ja3epHOro usiydeHus. JlazepHoe
U3JTy4eHHE B OMOJIOTUYECKUX UCCIIEIOBAHUAX, B MEAUIIMHE U BETEPUHAPHUU.

®du3uka atoMHoOro sapa. CoctaB M XapaKTEPUCTHKUM ATOMHOTO sJpa.
HyxiioHbl. DHEprus CBs3M HYKJIOHOB B siApe. SIBneHHe paavoakTUBHOCTH. 3aKOH
paguoakTUBHOTO pacrana. Anbda, O6eta W ramma- uziaydeHus. X cBolcTBa.
buosornueckoe NEWCTBAE HOHU3HMPYIOIIMX H3JIYYEHUN. 3aKOHBI COXPAaHEHUS B
(buU3HKe AIEeMEHTAPHBIX YaCTHUL.

4.3 Pa3neiibl JUCHUIVIMHLI U BUJ 3AHATHH

é\ji Pa3nen nucuIninHbl Hezun Jla6.pa6 | CPC |Kontpoas| Bcero
1 | Mexanuka, reMogUHAMHKA, 5 5 14 5 29
aKyCTHKa
2 | MonekynsipHasi pu3HKa u
TEPMOJUHAMHKA OMOJIOTHUYSCKHUX 4 4 13 5 26
IIPOIIECCOB

3 | DieKTpruYecKue SBICHUS B

5 5 14 5 29
OMOJIOTUYECKHX TTPOIIeccax

4 | OnTUuYeCcKHE U KBAHTOBBIE
SIBJICHUSA B OMOJIOTHYECKUX 3 3 13 5 24
CHUCTEMAX




‘ Hroro:

17 |

17

| 54| 20 | 108 |

5 Martpuua ¢popMUpOBaHUS KOMIIETEHIMH MO AUCHUIINHE

O6mmenpodeccro:
HaJE)BI-(II;:IC Obmee
N¢  Paspensl, TeMbl JUCIUTLIMHBI KOJIMYCCTBO
KOMITCTCHIIUH J
OLTK-1 KOMIICTCHITUH
1. Mexanuka, reMOIUHAMUKA, + 1
aKyCTHKa
2.| MonexymsipHas pusvka u + 1
TEPMOMHAMHKA
OMOJIOTMYECKUX ITPOIECCOB
3.| DnexTpudecKkue IBICHUS B + 1
OMOJIOTMYECKUX IPOLECCax
4. OnTudyecKrue U KBaHTOBBIC + 1
SIBJICHHS B OMOJIOTHYCCKUX
CHUCTEMax

6 OOpa3oBare/ibHbIE TEXHOJOTHH

O0beM ayauTOpHBIX 3aHATHM Bcero 34 dyac, B T.4. Jekiuu 17 wdac,
nabopaTtopHbie padoThl 17 yacos, 10 yacoB (29 %) — 3aHATHS B MHTCPAKTUBHBIX
dbopmax oT oObeMa ayJUTOPHBIX 3aHATUH.

Bun Kon-
Hcnonb3yembie HHTEPaKTUBHBIE 00pa3oBaTeIbHbIC
Cemectp | 3aHATUA BO
TEXHOJIOTUH
(JI, JI3) JacoB
JI Jlexuus-su3yanusanus no teMe «bruoakyctuka» 2
JI Jlexnus-Bu3yanu3zamnus no treme «I'eMoamHamMuKay 2
T Jlexuus-Bu3yanuzanus mo TeMe « AJEKTPUUIECKue 2
2 SIBJICHUS] B OMOJIOTMYECKUX CUCTEMAX))
T Jlekuus-Bu3yanuzanus no teMe «bruonoruyeckoe 2
JICVCTBHE DJIEKTPUUECKOTO TOKA»
1 Jlexkuus-Bu3yanuzanus no teMe «OnTUYeCKue 2
SIBJIEHUS B OMOJIOTUYECKUX CUCTEMAX)
Uroro: 10

7 Y4eOHO-MeTOAMYECKOE OOecleYeHHe CaMOCTOATEbHONH padoThbl CTYAEHTOB.

OueHoyHbIE  CpeaAcTBa

AJIA

TeKyIIero

KOHTPOJIA yYCnneBaeMoOCTH,

l'[pOMe)KyTO‘IHOﬁ aTreCTalum 110 uToraM OCBOCHHUA JUMCHUIIIINHDBI

7.1 Buabl caMOCTOSITEJIbHOM Pad0Thl, NOPAA0K X BHINOJIHEHUS U KOHTPOJIA
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Pasznea Metoa
Ne (Tema) ITopsaAIOK BBHINOJTHEHUS KOHTPOJIsA
Buasl CPC
/n| TMCIUIIJINH CPC
bl
1 | Mexanuka, |IloaroroBka k |PabGora ¢ JEeKIIMOHHBIM | YCTHBIM OMpOC,
remoguHaMm | JIP, moaAroroBka| MarepuasioM, OCHOBHOM M | TUCbMEHHBIN
uKa, pedepatos. JIOTIOTHUTEIHHOU OTYeT,
aKyCTHKa JUTEPATypOil, HUHTEPHET- | TECTUPOBAHUE,
pecypcaMu, TIOJATOTOBKA | OOCYKIICHUE
oryera o JIP TeM pedepaTos.
2 | Monexynsap | [loarotoBka k| Pabota ¢ JIEKIMOHHBIM | YCTHBIM OIIpOC,
Has ¢usuka | JIP, MaTepuagoM, OCHOBHOW M | MMCbMEHHBIN
" MOATOTOBKA JOTIOJIHUTENBHOMN OTYET,
TepMOJUHA | pedepaToB. JUTEPaTypOld, HMHTEPHET- | TECTUPOBAHMUE,
MUK pecypcaMu.  TOJTOTOBKA | OOCYKJIEHUE
ouonoruyec otuera o JIP TeM pedepatos.
KHX
ITPOIIECCOB
3 | Dnektpuuec | [lonroroBka k | Pabota ¢ neKumMOHHBIM | YCTHBIA OMpOC,
KHE JIP, MaTEepUaIOM, OCHOBHOM W | TUCbMEHHBIN
SBJICHUSI B | IOJATOTOBKA JIOTIOJTHUTETHHOM OTYET,
ouonoruyec | peepaTos. JUTEPATYPOd, HHTEPHET- | TECTUPOBAHUE,
KHX pecypcaMu.  TIOJTOTOBKA | OOCYKJIEHUE
rpoleccax otyera 1o JIP TeM pedepaTos.
4 | Ontuuecku | [ToaroroBka k| Paborta ¢ JeKIMOHHBIM | YCTHBIN OIIpoC,
eu JIP, MAaTepPUaIoOM, OCHOBHOM W | MMCbMEHHBIN
KBAaHTOBbIE | TIOJATOTOBKA JIOTIOJIHUTETBHOM OTYET,
SABJICHUSI B | pedepaTos. JUTEPATypOrd, HWHTEPHET- | TECTUPOBAHMUE,
ounoJsioruyec pecypcaMu.  TOATOTOBKA | 00CYXKIECHUE
KHX otuera mo JIP TeM pedepartos.
CHUCTEMAX
5 | Utoroseiii | IlogroroBka Pabora ¢ JEKIUOHHBIM | DK3aMeH
KOHTPOJIb AK3aMEHY MAaTepPUaIoM, OCHOBHOU M
JIOTIOJTHUTEIbHOM
JUTEPATYpOU, HHTEPHET-
pecypcamMu.  MOJATOTOBKA

otueta 1o JIP

7.2 KoHTpOJIbHBIE BONPOCHI /IS CAMOINIPOBEPKH

7.2.1Bonpockl A caMOCTOSATEILHOT0 H3yYEeHUS
1. ®dusmyeckue CBOMCTBA KPOBH.
2. Cepaie Kak MEXaHMUECKasi CUCcTeMa.

3. MeTtoabl U3MEpPEHUS aBICHUS KPOBU.
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4. VICTOYHWKYU ¥ IPUEMHUKH 3ByKa B TEXHUKE.

5. 3BYKOU3Iy4Y€HHUE B )KUBOTHOM MUDE.

6. CiyxoBoil opraH >KMBOTHBIX U Y€JIOBEKA.

7. Illy™m u ero 3HaueHHE B OMOJIOTHH U BETEPUHAPUHU.

8. buodwusuka yiapTpasByka.

9. buodwusuka uadpasByka.

10. TemnmoBoii 6aaHC )KUBOTO OPraHU3Ma.

11. TepMoauHaAMUYECKHUE METOIBI JICUCHHSI, TIPUMEHSIEMbIC B BETEPUHAPHUH.

12. TlocTOSTHHBIN TOK B OMOJIOTHYECKUX 0OBEKTaX.

13. IlepeMeHHBII TOK B OMOJIOTHYECKUX OOBEKTaX.

14. JleiicTBue Ha KUBbIE OpPraHU3Mbl JIJIEKTPOCTATUYECKOTO U IEPEMEHHOIO
AIEKTPUUYECKOTO IMOJIEH.

15. JleiicTBME Ha >KMBBIC OPTaHU3MBI MOCTOSHHOTO W TEPEMEHHOTO MAarHUTHBIX
TIOJIEH.

16. JleiicTBUE Ha KUBBIE OPTAHU3MBI AJIEKTPOMArHUTHOTO TOJIS.

17. MeToibl DIEKTPOBO3ICUCTBUS, IPUMEHSIEMbIC B BETEPUHAPUH.

18. buonoTeH1Manbl B OMOJIOTUHU U BeTepUHApUU. METObl UX U3MEPEHUSI.

19. Jlromunecuenmus. JIIOMUHECIIEHTHBIN aHATU3.

20. buonoruueckoe AEMCTBUE BUAMMOTO ONTHYECKOTO U3TyUCHHUS.

21. buonorudeckoe eMCTBUE U MPUMEHEHNUE B BETEPUHAPUH YIbTPa(PUOIETOBOTO
U3ITYICHUS.

22. buonmorndeckoe AEHCTBHE W TPUMCHECHHE B BETEpUHAPUU HWH(PpPaKpacHOTO
U3ITYICHUS.

23. buonmorndeckoe JEHWCTBHE HW TIPUMEHEHHE B BETCPUHAPHH JIA3EPHOTO
U3ITYICHUS.

7.2.2 Ilpumepsbl TECTOBBIX 3aaHUI
Monayns 1.

1. Kak Ha3pIBaeTCsl CBOMCTBO KHUJIKOCTH, OJIaroapsi KOTOPOMY OHA IPUHUMAET
dbopmy TOrO Cocyaa Wiu pycia, B KOTOPOM HaXOAUTCS WA JBUKETCS?
(TexydecTn)

2. Kak Ha3pIBaeTcs KUAKOCTh, HE 00J1a1at01Iast HU C)KUMAEMOCTbhIO, HU
BSI3KOCTBHIO? (M/IcaabHas)

3. Ha kakom 3ak0H€ OCHOBaH NMPUHLMII ICUCTBUS ITyJIbBEPU3ATOPA U
BoJIOCTpyiHOTrO Hacoca? (bepHyiin)

4. B uem m3mepsiercs koaddunment Bsizkoctu xuakoctu? (Ila*c) (H*c/m2)
D)

5. Kak manpasnena cuna Ctokca, A€MCTBYIOIIAS HA NMAJAOIINMI IIAPUK B
KHUIKOCTH? (BBEPX)

6. Kakyro ¢popmMy UMEIOT SpUTPOIIUTHI Y MIEKOTUTAIOMUX ? (ABOSKOBOTHYThIN
JIVICK)
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10.

11.

12.

13.

14.

15.

Kakum MeTogoM MOKHO OTIPEIeTUTh TPOYHOCTh MEMOPaH APUTPOITUTOB?
(Y3 remouus)
Haiitu cooTBeTCTBUE MEX Ty Ha3BaHUEM M OYKBEHHOM BEJIMYMHOM:
Ammmutyna kosedannii (A), Lukmuyueckas yactota (), [lepuoa konebanuit
(T)
Kax Ha3pIBaeTCs 4MCII0 MOTHBIX KOJICOAHUH B €IMHUILY BpeMEHH? (4acToTa
KoJIecOaHmMi)
Ob6mnacThb BelecTBa, B KOTOPOU paclpocTpaHseTcsl 3ByKOBasi BOJHA,
Ha3bIBAIOT
a) aKyCTUYECKHUM I10JIeM O) MHTEHCUBHOCTBIO BOJIHBI B) 3BYKOBBIM
JABJICHUEM
B xakux eguHUIIAX U3MEPSIIOT ATH BEITHYNHBI?
NHTEeHCUBHOCTH BOJIHBI — BT/M2
AKyCTHYECKOE CONPOTUBIIEHUE — KI/(M2%*C)
Koaddumment 3aTyxanus — kr/(M2*c)
Koaddunuent 3aryxanus — m(-1)
BepHo nu yrBepxknenue: «[Ipu nagennn 3ByKOBOM BOJIHBI Ha TPAHUILY
paszena JAByX Cpell 4acTh €€ OTpa)aeTcs, a YaCTh MPEIOMIISIETCS U
MEPEXOAUT B APYTYIO cpeay. Jloms 3ByKOBOM SHEPTHH, TTepEIIe e u3
OJTHOM CpEeJIbI B IPYTYIO, 3aBUCUT OT COOTHOIIICHUS MEX Ty BETUIMHAMHU
aKyCTHYECKUX COIPOTHUBIICHUI 00eux cpeay. (BepHo)
Bepuo nu ytBepxknenue: «Jnst BosHukHoBeHus 3@ dekra Jonnepa
0053aTENIBHO, YTOOBI 3BYK OTPAXKAJICS OT CIUIONIHOM JBIIKYIIEHCS
MTOBEPXHOCTH. (HEBEPHO)
3BYK, 001aIat0MIHI CIIOKHBIM HEMIPEPHIBHBIM CIIEKTPOM, B KOTOPOM B
OTIIMYHE OT MEPUOUIECKOTO KOJIEOAHMsI, UMEET MECTO OECTIOPSI0OUHOE
W3MEHEHHUE YaCTOThI U aMILTUTYIbI?
a) Undpaszsyk 0) lllym B) YibTpazByk
[Tponomxute dhpazy: «1yisg monydeHns yabTpa3ByKa UCHIOTB3YIOT. . ..»
(MeXaHUYECKHE U DJICKTPOMEXAHUUECKHE TeHEPATOPHI)

Moayns 2.
[TepBoe Havano TEPMOAMHAMUKYA UMEET BU/L;
aA)Q=AU+A 0)AS=AQ/T B)N=0Q1-Q2/Q: 1)pV=mRT/u

Havitu cooTBeTCTBHE MEXKIY BHICKA3BIBAHUSIMMU:
a) Jlssa oOpaTUMBIX MPOIIECCOB - SHTPOMHUS OCTAETCSI MOCTOSHHOM
0) st HeoOpaTUMBIX MPOIIECCOB -  DHTPOIHUS BO3pacTaeT

- SHTPOIINA YMCHBIIACTCA
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. HailTu cooTHOIIEHHE MEX 1y TPEBPAILEHHEM SHEPTUU B )KUBBIX OpraHU3Max
U y4acTKaX OpraHu3Ma, B KOTOPBIX 3TH MPEBPALICHUS TPOUCXOJIAT:

a) XUMHU4Y€ecKasi PHEPTUs B MEXaHUYECKYIO - MBbIIICYHbIC TKAHU

0) Xumuueckasi YHEPrus B CBETOBYIO - CaeTsimiyecs: TKaHU y PbIO U
HACEKOMBIX

B) MexaHn4deckast SHEprus aKyCTUYECKHX BOJH B 3JIEKTPUYECKYIO - B OpraHe
KopTtu BO BHYTpEeHHEM yXx€

. Cunre3 AT® npoucxoguT B MEMOpaHAX MHUTOXOHAPUM M 3aKIOYATCS B
npucoenuuenun Kk AJI® docdaTHoi rpynmnel mpu ydyactun ¢GepMeHTa 3a
CUET PHEPrUU OKHUCJIICHUS OpraHMyecKux BeliecTB. Kak Ha3bIBaeTcs 3TOT
nporiecc? (okucnurensHoe pochopunupoBanue)

. Kakoro cnoBa w3 mpemIoKEHHbIX BApUAHTOB OTBETa HE XBAaTaeT B
NpeaoKeHnu: "YenpHas TEIJIONPOAYKIHS YMEHBIIAETCS C ...... MaccChl
YKUBOTHOTO."?

a) YBEJIMUCHUEM 0) YMEHbIIICHUEM

. HanMmeHpl1y10 TEMIonpoBOIHOCTh UMEET:

a) MbIIIIEYHAs] TKAHb MIPU CHJIBHOM KPOBOTOKE

0) SMHUIepPMHC YEIIOBEKa

B) )KMpPOBas KJIETYaTKA

T') MBIIIICYHAS] TKaHb IPU HOPMAJIBHOM KPOBOTOKE

. Ilepeuncnure YeTblpe MEXaHHW3Ma TEPMOPETYISILUU, OINPEACIIAIOMIMNX
TEIJIOBOE paBHOBecue B opranusMe. (TemnonpoBogHOCTb, KOHBEKIHUA,
TEIJIOBOE U3JIy4EHHUE, HCIIAPEHNUE. )

. B Kakux Mozekynax KJIeTKa 3anacaeT XHWMHYECKYI0 SHEPruo, 3a CYET
KOTOpO# opraHu3M coBepiaeT padory? (Mosekyisl ATD)

Monayns 3.
1. O kakoM OMOJIOTHYECKOM 00BEKTE UAET peub: "[IpuHMMAaET akTUBHOE
y4acTHE B KU3HEISATEIHLHOCTH KIETKH. UYepe3 He€ MPOUCXOIUT IMEPEHOC
BCILIECTBA, B HEH JIOKAJIM30BaHbl OCHOBHBIC OMO3JICKTPUYECKHUE MPOIIECCHL."
(MembOpaHa KJIETKH)

2. PacTBOpBI ¢ OIMHAKOBBIMU OCMOTHYECKUMHU TABICHUSMH Ha3bIBAKOTCSA
a) 3oroHnueckumu 0) THIOTOHUYECKUMHU B) TUIIEPTOHUYECKUMU
3. Kak Ha3bIBaeTcs sIBJI€HUE CaMONPOU3BOJIBLHOTO NIEPEHOCA BEIIECTBA U3

obmactu ¢ OoJblied  KOHILEHTpalmWedl B 00JacTh € MEHBIICH
koHueHTparueit? (Juddysus)

4. [lepeHoc MOJIEKYJT 1 MOHOB MPOTHUB JECKTPOXUMHUUYECKOTO TPATUEHTA,
OCYIIIECTBIISIEMBIN KJIETKOW 3a CUET HPHEPTUU METa0OJIMYECKHX IMPOIIECCOB,

Ha3bIBAIOT
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a) aKTUBHBIM TPAHCIIOPTOM ©) MACCUBHBIM TPAHCIIOPTOM

5. Ota ¢popMyia ... Ha3bIBAETCs

a) paboTa Ha IPEOJOJICHUE OCMOTUYECKOTO J1aBJICHUS

0) paboTa 1o npeoosIeHUI0 TU(PIYy3MOHHBIX CHIT

B) paboTa B 1MoJIe EKTPOXUMHUUECKOIO TpaJHeHTa

6. [TpoaomKHUTh KaXK0€ yTBEPKIACHHUE

a) buomemOpaHa B COCTOSTHUM MOKOSI MPOHUIIAEMA JJIS - MOHOB KaJus

6) buomemOpaHa B COCTOSTHUM JEHCTBHS MPOHULIAEMA JIJISl - HMOHOB Kajusl U

HaATpUs
B) - HIOHOB HATpHs
7. Uro mpexactaBisieT coO0il HampaBIEHHOE ABM)KCHHUE SJICKTPHUCCKH

3apsOKCHHBIX ~ YacTHI[  TOJ  JEHCTBUEM  DJIGKTPHUYECKOTO  TOJIs?
(2JIEKTPUYECKUI TOK)

8. [lepeuncnure BHUIABI TONAPU3ALMKA B PacTBOpax dJICKTPOJIUTOB.
(amekTponuTHUECKas ~ TOJSIpU3AIMs, — MOBEPXHOCTHAS  IMOJISPH3AIs,
MaKpOCTPYKTypHas TOJISIPU3ALINS)

9. JIBr>KeHre B KMJIKOCTH B3BEILICHHBIX B HEW TBEP/bIX YACTHII, Karelb
WHOPOJHOW >KUJKOCTH WJIM Ta30BBIX My3bIPHKOB MOJ JIEUCTBUEM BHEITHETO
AIIEKTPUYIECKOTO TOJISI HA3bIBACTCS

a) Dnektpodopesom  0)anekTpoocMocoM B) adhdextom JlopHa

10. IIpomomxute dpasy:"HamnpaBieHHOe  JBUXKEHUE  AJICKTPUUYECKHU
3apsOKCHHBIX YaCTHI[ TIOJ JCHCTBHUEM DJICKTPHUYECKOTO TOJIS MPEACTABISICT
co0oii...". (9NMEKTPUIECKUIN TOK)

11.  [lpuumna pucnepcuy 3aKiarO4YaeTcss B TOM, YTO HA BEIUYHUHY
AIIEKTPOCOMPOTUBIICHUS TIPU MOCTOSTHHOM TOKE WJIM MPH HU3KHUX YacTOTaX
3HAUUTETFHOE BIIMSHUE OKa3bIBACT

a) MOBEPXHOCTHAS MOJSIPU3aALUs

0) MaKpOCTPYKTYpHas MOJISIpU3aLINs

B) DJIEKTPOJIUTHYECKAS MOJISIPU3ALINS

12.  UccnenoBanme  mepudupUYECKOTO  KpOBOOOpaIeHUS  MyTeM
MU3MEpPEHUS JIEKTPOCOMPOTUBIICHUS TKaHEH Ha3bIBaIOT (peorpadueii)

13.  Haiitu cootBeTcTBUE MexKAY HOpMYIION 1 €€ Ha3BaHUEM

€MKOCTHOE COIIPOTUBIICHUE

aKTHUBHOE CONPOTHBIICHHE

WHIYKTUBHOE COMPOTHBIICHUEC

14.  Kak HazpiBarotcs Gopmyibi?

KOJIMYECTBO TEIUJIOTHI MPU HArpEBaHWU TPOBOJHUKOB BHICOKOYACTOTHBIM
TOKOM
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KOJIMYECTBO TEIUIOTHI MPH HArpeBaHWM IPOBOJHMKA B INEPEMEHHOM
ANEKTPUYECKOM I10J1€

KOJIMYECTBO TEIUIOTHI IIPM HArpeBaHWM IPOBOJHHKA B IIEPEMEHHOM
MarHUTHOM I10JI€

15.  JlonomHuUTh BbICKa3biBaHUE: '"YeM MEHbIIE TaHT€HC YIa NOTephb, TEM
.... JUDJICKTPUYECKUE CBOMCTBA MaTepuaia

Jlyume

Xyxe

16.  MloHHas MpoBOIMMOCTH IpHUCYyLIA

pPacTBOpaM 3JIEKTPOJINTOB

MeTajiaM

ITOTYTIPBOTHUKAM

pacriaBaM HEKOTOPBIX COJEN

Monayns 4.
1. Kak Ha3pIBalOT pazaen (GU3MKHU, B KOTOPOM HU3y4aloT MPUPOJY CBETA,
MPOIIECCHl  €r0  PAacCHpOCTPAHEHUST U SBICHHS, MPOUCXOASAIIUE TIPHU
B3aMMOJICHCTBUH CBETA C BEIIECTBOM.( ONTHKOM)
2. HaiiTu cooTBeTcBHE MeEXIy omnpeneaeHueM H (HOTOMETPUUYECKON
BEJIMYUHOMN
a) BennuuHa, XapakTepu3yroiiass MOIUTHOCTh M3JIYYEHUS] U paBHAs SHEPIUU
AJIEKTPOMArHUTHOM BOJIHBI, MNPOTEKAIOIIE B €ICHUIY BpPEMEHU Yepe3
JTAHHYFO TIOBEPXHOCTh. (ITOTOK M3JTyUCHUS)
0) Benuumna, 4ucleHHO paBHAs MOTOKY HW3IyYEHHWs, TPUXOMISIMIEMYCS Ha
SMHHUITY TEJIECHOTO yriia (Cuia U3IyueHus)
B) Benuuuna, urcieHHO paBHAs MOTOKY M3JIy4YeHUs, MAJaoNeMy Ha eUHUILY
MJIOIIAIU 00 Ty4aeMOi MOBEPXHOCTU (00ITydYEHHOCTD)
3. [Toka3arenb MOTJIONMICHUSI €CTh BEJIMUMHA OOpaTHAs TOJIIMHE TaKOTO
CJI0sI BEIIECTBA, KOTOPBIN 0C/IabJiieT UHTEHCUBHOCTh CBETA B
(2,3 paza)
6 pa3
4 paza
3,2 pa3a
4. B uem uzmepsitorcst poTOMETPUUECKHE BETMUUHBI?
CsetoBoii moTok @ - B mroMeHax (Jim)
Cuna cBera I - B kanzaenax (kx)
OcgemieHHocTs E - B mokcax (JK)
TenecHsbIil yron o - B crepaguanax (cp)
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5. [lepeuncnure THIIBI (boTOXMMHUYECKUX peakiuim.
(boTonpucoenunenue, GOTOCUHTE3S)
6. Kak Ha3biBaeTcs M3IydeHUE, MpE/ICaBIIAIONIee COOOM HM30BITOK HaT
TEIJIOBBIM M3JIyYEHHEM Teja MPHU JTaHHOM TeMIiepaType MpH yCIOBUHU, €CIIU
5TO HM3JIydeHHEe O0IafaeT JIMTENBHOCThIO mocnecsedenus or 10¢ u
OoJibiie. (JITIOMUHECIIEHIIUEH )
7. [IpaBmiio Crokca AJisi TIOMUHECIICHIIMU TJIacUT: "MakcuMyM crekTpa
JIOMUHECIICHIIMM  CABMHYT 1O OTHOUICHUIO K MaKCHUMyMy CIHEKTpa
MOTJIONIEHUS B CTOPOHY OoJiee JIMHHBIX BOJH." (BepHo)
8. CrexkTp JIOMUHUCLUEHIIMM HE 3aBUCHUT OT CTPOCHHUS PELIECTKH
BelllecTBa (HEBEPHO)
9. ConHeuHbIN CBET CONEPKUT
yIbTPa(HOIETOBOE U3IIyUECHHUE
UH(ppaKpacHOE U3TyYEHUE
JIOMHUHECLIEHTHOE U3JIyYeHHE
PEHTI€HOBCKOE M3IyYEHUE
Ja3€pHOE U3ITyYEHUE
10. Xopolo norionaeT UHPpaKpacHbie TyUu
Bona
YEPHBIN PACTBOP MOJA B CEPOYTIEPOAC
CTEKJIO
MOJTYTIPOBOTHUKHU
11.  Pacrenus xxuBymue B TEMHOTE
MOTJIONIAI0T UH(PPAKPACHBIC JTyUU
OTpaxkaroT WH(PpaKpacHbIE JTyIH
12.  Kaxkue s exTsI n1exaT BO CHOBE JAaHHBIX MEXaHU3MOB
py UHGPAKPCHOM OOITyYEHU N - TEIUIOBBIE
MpH YIABTPAPUOIETOBOM OOTYyYEHUU - POTOXHUMHUYECKUE
- BJIEKTPUYECKUE
13.  Kak Has3pIBaeTcsi CBET, y KOTOPOrO D3JIEKTPUUECKHE KOJIeOaHUs
COBEPIIIAIOTCS B OJIHOM TIOCKOCTH? (TIONISIPU30BaHHBIN )
14.  Kak Ha3bIBaeTcs TejI0, KOTOPOE MOTJIONIAET IpHU JII000N TeMriepaType
BCIO TIQ/IAFONIYI0 Ha HETO JIYYHCTYIO SHEPTHI0? (aOCOTIOTHO YEPHOE TEJIO)
15.  BpiOepuTte J10KHOE YyTBEPKIACHUE
JlazepHo€ U3IydeHNE KOTEPEHTHO
JlazepHoe U3TydyeHuEe MOHOXPOMATUYHO
JlazepHO€ H3ITydeHUE HEMOJISIPU30BAHO
SIpKocTh Cc1adbIX J1a3epoB B MUJUTMOHBI pa3 MpeBbIIIaeT spkocTh CoHIla
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16. O xakom Buzae ¢otorddekra uaer peub: "DIEKTPOHBI BBHIXOIAT 3a
npezensl ocBenaemMoro Bemiectsa. HaOmronaercst y metaymuioB."? (BHEIIHUIA

dboToarddexr)

17.  Ilpu peHTreHOBCKOM OOJyUYE€HHMH BEIIECTBA, COJICPIKAIIEro CBOOOIHbIE
WU cJ1ad0 CBSI3aHHBIE AJIIEKTPOHBI, TPOUCXOIUT PACCESTHUE PEHTTEHOBCKUX
Jy4er, COMPOBOXKIAIOMIEECS YBEIMYEHUEM [UIMHBI BOJIHBI PACCESIHOTO
n3nyueHusa. Ha3zpiBaercs

s dexrom Kommnrona

3aKOHOM Mo3u

3aKOHOM ODMHIITEHHA

18.  KorepenTHoe paccesHue peHTT€HOBCKOIO M3Jy4Y€HHUS BO3HUKAET MPHU
YCIIOBHU

hv> A,

hv « A,

hv=A,

hv=20

7.3 Bonpochl sl JK3aMeHa

1. TmaponuHaMuka WIeanbHOW KUAKOCTH. MjeanbHas KUIKOCTh. YpaBHEHHE
HEpa3pbIBHOCTH, YPaBHEHUE bepHYIIN, UX MTPAKTHUYECKOE TPUMEHEHHUE.

2. T'mpponmuHamuiKa BSI3KOM KUAKOCTH. Bs3kocTh kuakocT. JlammHApHOE,
TypOysieHTHOe JBWkeHue. Uucno PeitHonbpaca. MeTtonbl onpeneneHus: BSI3KOCTH
XKUIKOCTHU: KaMWJUISIPHBIA BUCKO3UMETpP U MeToJ CTokca.

3. dwusuueckue cBoiicTBa KpoBu. Ceplle Kak MexaHndyeckas cucrtema. Pabora mo
MepeMEICeHUI0 00beMa KUIKOCTH.

4. duznueckue 3aKOHOMEPHOCTH [IBIDKEHUS KPOBH B COCYJIUCTOM CHCTEME.
Metoabl U3MEpEeHHs A1aBJIEHUS KPOBHU.

5. 3Byk kak (uzmueckoe sBieHHE. AKYCTHKA. 3BYK. VIHTEHCHBHOCTH BOJIHBI.
Axyctuueckoe nasnenue. Koadunuent orpaxkenus. Kosddurment 3aryxanus.

6. Hcrounuku u MpuUEMHHUKHU 3ByKa: MEeMOpaHbl, TpyObl, cupeHbl. [IpuéMHuKU
3Byka. D¢ dext Jlomnepa.

7. 3BYKOM3Iy4y€HHWE B IKUBOTHOM MHPE: WICHHUCTOHOTHE, PBIObI, MTHIIHI,
miekonuTaromue. CyxoBOH armapar 4eJloBeKa U )KUBOTHBIX.

8. 3Byk kak mncuxoduznueckoe SBICHHE. YPOBEHb HMHTCHCHBHOCTH 3BYKa.
[IIymomepsl. Illym u ero 3HaueHue B 6uosioruu u BerepuHapun. MHbpasByk.

9. ®dusuueckue XxapaKTePUCTUKH, CBOMCTBA U UICTOUHHMKHU YJIbTpa3Byka. [lericTBue
yJIbTpa3ByKa Ha OMOJOTUYECKUE OOBEKTHI. Y IbTPAa3BYK B MUPE )KUBOTHBIX.

10. YnbTpa3BykoBasi Tepanus. YJIbTPa3BYKOBas XUPYprus. YIbTpa3ByKOBas
JIMarHOCTUKA: JUArHOCTHKA Ha ocHOBe 3(ddekTa Jlomiepa.

11. OcHOBHBIE ONIpEAEIEHUS U 3aKOHBI TEPMOJIMHAMUKH.

12. TlepBoe Hayan0 TEPMOJIMHAMHUKYU B OMOJIOTUU. TEIIOMPOTYKIIHSL.

13. Ilepernoc TemiaoTbl B KUBBIX oOpranu3Max. @Ousndeckue MeXaHU3MBbI
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TEPMOPETYJSILIUU:  TEIIONPOBOJAHOCTh, KOHBEKIIMS, TEIJIOBOE H3JIYyUYCHHUE,
ucrnapenue. TepMOIMHAMUYECKHE METOIbI JIEUEHUSI B BETEPUHAPUU.

14. Bropoe Hayajio TepMOJMHAMUKHN B Onosiorur. OCOOEHHOCTH TEPMOJAMHAMUKHU
OTKPBITHIX cUcTeM. I3MeHeHne SHTPONUHN B OMOJIOTUYECKUX CUCTEMAaX.

15. Mexanusm aiiekTporeresa B kierkax. CTpykrypa u GyHKIUA OMOJIOTHYECKUX
MeMOpaH.

16. IlaccuBHBI TpaHcOpT BemiecTB depe3 OuomemOpanbl. Ocmoc. Huddyszus.
Oo6neruennas nuddysus.

17. AKTUBHBIA TPAHCIIOPT BEUIECTB uepe3 OnoMeMOpaHbl. MeMOpaHHas pa3HOCTb
ITOTEHIIUAJIOB.

18. buomnorenumanesl. buomoreHMansl  1MOKOsA. buomoreHmmanbl  IEWCTBHUA.
Metonsl u3MepeHuss OWOMNOTEHIMAIOB. buomnoreHiuaisl B OHOJOTMM U
BETCPUHAPUH.

20. [onsipuzanust JUAIEKTPUKOB B AJICKTPUUECKOM TOJIE. DIEKTPUUCCKUE SBICHHUS
Ha FPaHULIE MEK/TY TBEPABIM TEIOM H KHIKOCTBIO.

21. DnexkTpokuHeTuueckue siBiaeHus. [lonspuzanus B pacTBOpax 3JIEKTPOJIUTOB:
ANEKTPOHHAs, IOBEPXHOCTHASA U MAKPOCTPYKTYpPHAS TOJIIPU3ALIUSL.

22. [locTosiHHBIA TOK B Ouonormdyeckux obObekTax. duszmonornueckoe neicTBHE
IIOCTOSIHHOT'O TOKA.

23. [lepemeHHBIN TOK B OMOJIOTMYECKUX OOBeKTax. [leficTBHE MEpEeMEHHOro TOKa
Ha OpraHu3M MJIEKOIUTAOIIHX.

24. ]JlelicTBUE 3JEKTPOCTATHUECKOTO U TEPEMEHHOTO JJIEKTPUYECKOro TOJieH Ha
YKABOW OpPraHU3M.

25. JlelicTB€ TIOCTOSSHHOTO U TIEPEMEHHOTO MArHMTHBIX TIOJIEH Ha IKUBOU
OpTaHU3M.

26. JleficTBHE AJIEKTPOMArHUTHOTO TOJISI HA )KUBOW OpPraHu3M. DIEKTPOMArHUTHEIC
MOJIs1 OPTraHKW3Ma U UX UCTOYHUKH.

27. MeTtonpl BJEKTPOBO3ACHCTBUS B BETEpUHAPUHU. METOABI 3JIEKTPOTEpaIruu
(mapconBanm3arys, quaTepMmus, HHAykToTepmus, ¥ BU Teparnus, MUKPOBOIHOBas
Teparus) U 3JIEKTPOXUPYPruu MPUMEHSIEMBIE B BETEPUHAPUHU.

28. ®ortomerpusi. JHepreTuyeckre POToOMETPUUECKIE XapaKTEPUCTUKH.

29. ®orometpusi. CBetoBbie (HOTOMETPUUYECKUE BETUYMHBL. DOTOMETpUYECKUE
BEJTUYUHBI JIs YIBTPapUOJIETOBOM 00JIaCTH CIIEKTpa.

30. Bzaumoneiicteue cBera ¢ BemecTtBoM. IlormomeHue cBera. Dusnueckue
SBJIEHUS COITPOBOKIAOIINE MOTIOIEHUE CBETA BEIIECTBOM.

31. JIroMuHECLIEHIIHS. KBanTOBEIH MEXaHU3M JIFIOMUHECILCHIIU.
JIToMUHECIIEHTHRINA aHAJIN3.

32. buonoruyeckoe AeMCTBUE BUIUMOTO ONITHYECKOTO U3ITYyUEHUSI.

33. buonornyeckoe neicteue uH(ppakKpacHOro uzinydeHus. Ero nmpumeHeHue B
BETEpUHAPUH.

34. buonoruyeckoe AeiicTBUE yIbTpaduoaeToBoro u3iaydeHnus. Ero npuMmenenue B
BETEpUHAPUH.

35. Jlazepnoe u3zinyuenue. CBoiicTBa sa3zepHoro usnyuyeHus. [Ipumenenue ero B
BETEpUHAPHUH.
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8 VYueOHo-MeToaMYeckoe W HHGPOPMAIMOHHOE o0ecnevyeHHe IMCUMILINHBI
(MoayJin)
8.1 ocHOBHAas JIMTEpaTypa

1. HoronsimeB, B.A. buonornueckas ¢uszuka: yuyeOHUK IS By30B/ B.A.
[Toronsimes. —2-¢ uza., crep. - CII6. : Jlawp, 2022. - 300 c.: un. Tekcr:
HEIOCPEACTBEHHBIN.

2. Ipucneiii, A.A. buodusuka. Kypc nexkunii: yaueOnoe nocodue/ A.A. IlpucHsiii
- CII6. : Jlanb, 2020. - 188 c.: mn. — (YueOHuku mns By30B. CrienuanbHas
auTeparypa). — TeKCT: HemoCpeICTBEHHBIN.

3. Apramsan, O. C. buodusuka : yuebHO-MeTomumyeckoe mocodbue / O. C.
AptamsH, B. A. Mumenko, E. JI. Jlebenena ; mox o6, pea. O. C. ApramisH ;
M-Bo Hayku ® BbIclIl. oOpa3oBanus Poc. dexnepamuu, Ypan. denep. yH-T. -
ExarepunOypr : U3a-Bo Ypansckoro yH-ta, 2019. - 114 c. - ISBN 978-5-7996-
2621-1. - Tekct : 3IEKTPOHHBII. - URL:
https://znanium.com/catalog/product/1920460

8.2 1omoJIHUTe/ILHAS JIUTepaTypa
1. NBanos, U. B. CoopHuK 3a1ad 1o Kypcy OCHOBBI (U3HKU U OHMOPU3UKH
[DmekTpoHHBIN pecypc] : ydeOHO-MeTomuueckoe mocooue / 1. B. MiBaHOoB. - 2-¢
U3J., UCTIp. U JIOM. - DnekTpoH. aaH. - CIIO. : Jlans, 2012. - 128 c. - (YueOHUKH
s By3oB. CrenuanbpHas JudTeparypa). - 3arji. ¢ TUTYJ. DKpaHa. - DJIEKTPOH.

Bepcust Ied. myOJMKaum Bremmnss CCBIJIKA:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3802
2. NBanoB, Urops BuaagumupoBnuy. COOpHHMK 3a7ady MO KypCy OCHOBBI

bu3ukn U OMOGU3UKU : Y4eOHO-METOJ. TOCOOME ISl CTYJ. BY30B IO HAIpaBil.

111100 - "3ooTexnus" u cmer. 111801 - "Berepunapus" / 1. B. UBanos. - U3n. 2-

e, uctp. - CII6. [u ap.] : Jlams, 2012. - 121, [3] c. - (YueOHuKHU 1)1 BY30B.

CrnenuanpHas IuTeparypa)

3. OcHoBbl (pu3uKH M OuoH3UKHU : ydeOHOE TocoOue s CTYI. BY30B IO

crner. 310800 "Berepunapus" u 310700 "3ootexnus" / A. U. Kypasnes [u ap.] ;

noxa pena. A. W. XKypasneBa. - 2-¢ uza., uctp. - M. : Mup. - [b. m.] : BUHOM.

JlaGopatopus 3nanuii, 2008. - 383, [1] c. - bubmumorp.: c. 377-378

4, HNBanos, U. B. OcHoBbl Pusuku u Ouopusuku [DIEKTPOHHBIN pecypc] :

yaeOHoe mocooue / M. B. BaHOB. - 2-¢ u3M., UCIp. W JOM. - DJIEKTPOH. NaH. -

CIIo. : Jlanb, 2012. - 208 c. - (YueObuuku 1 By30B. CrienpanbHas IuTeparypa). -

3ara. ¢ TUTYJ. 3KpaHa. - DIEKTPOH. Bepcus Ied. myOonuKauuu BHemHssa ccbuika:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3801

5. Jlemenko, BsiuecsiaB I'puropbeBud. Meauiuackasi 1 6nonornyeckas hpusnka
—[Dnexrponnsiii pecypc] : yuedbnoe nocodue / B. I'. Jlemenko, I'. K. Unpuy. -
Onexktpon.naH. - M. : Uadpa-M ; 2017. - 552 c. -

Bremnss cepiika: http://znanium.com/go.php?id=766789

6. MenunuHckass W Ouosoruueckas ¢Gusuka [DIEKTPOHHBIN pecypc]
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3802

NpakTUKYM : yueOHoe nocodue / [B. I'. Jlemenko u ap.] ; pea. B. I'. Jlemenko. -
OnekTpon.naH. - M. : Uudpa-M ; Munck : Hosoe 3nanme, 2017. - 334 c. -
Bremnsisa cepika: http://znanium.com/go.php?1d=608780

Y4eOHO-MeTOoAuYeCKUue Pa3padoTKu.

. bnonornyeckas ¢usuka: yuedHo-meToauyeckoe nocodue/ E.B. CrmaBopocosa-
Boiorna ; Moaounoe : BIMXA, 2022. - 84 c.

. OcHoBbI ¢pu3uKku ¥ OUOPuU3NKM : y4eOHO-METOJ. mocodue ans CTyA. (ak. BeT.
MEAMIMHBI W OuotexHojoruit / M-Bo cenbckoro xo3-Ba Poc. ®eneparuu,
Bonoron. IMXA, Ka¢d. marematukn u mex. ; [coct.. H. B. KuceneBa, E. B.
CnaBopocoBa]. - Bonorga ; Monounoe : BITMXA, 2014. - 105 c.

. OcHoBbl Gu3UKH W OWMOPU3UKU [DIEKTPOHHBIM pecypc| : yuebd.-MeToaud.
nocodue s CTyd. ¢dak. BETEPUHAPHON MEAWIIMHBI U OWOoTexXHOojoruit / M-BO
cesnbckoro xo3-Ba Poc. ®@enepanuu, Bonmoroackas I'MXA, Kad. xuM. u ¢pusukmy ;
[cocT.: H. B. Kucenesa, E. B. CnaBopocoBa]. - DnektpoH. naH. - Boiorna ;
Mosounoe : BI'MXA, 2015. - 106 c. - Cucrem. TpedoBanusi: Adobe Reader
Bremnnsis cepiika: https://molochnoe.ru/ebs/notes/733/download

8.3 IlepeyeHb uHGPOPMANUOHHBIX TEXHOJOTHIl, HCHOJb3yeMbIX NpPH
NMPOBEeIeHNH HAYYHO-HUCCJIEA0BATEIbCKONH PpadoThl, BKJIKYAs IepevYeHb
NMPOrpaMMHOro odecrnevyeHusi ¥ UHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

JII/IIIeHSl/IOHHOC nporpaMmmMHoe o0ecmeueHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft
Office Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office
Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 sBepcuu 1.6.

1C:IIpeanpustue 8. Kondurypanus, 1C: byxranrepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynbrantlntoc

Kaspersky Endpoint Security qis 6usHeca CtaHaapTHBIH

CBo0oaHO pacnpocTpaHsieMoe JIMIIEH3HOHHOE MPOrpaMMHoOe
odecneueHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4Y. 0T€YEeCTBCHHOE

SAunexc.bpaysep

NudopmanuoHHbie CIPABOYHBIE CUCTEMBI
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— Enunoe okHO JOCTyma K 00pa3oBaTENbHBIM pecypcaM — PeXUM J0CTyIa:
http://window.edu.ru/

— UIIC «Koucynprautllnrocy — pexum moctyna: http://www.consultant.ru/

— HWatepdakc - LleHTp pacKpbITHs KOpHOpaTHBHOW HMHGpOpMAIuu (cepBep
packpbITusa HHbopMaIun) — pexxum poctymna: https://www.e-disclosure.ru/

— Wudopmanuonno-npaBoori mopran 'APAHT.RU — pexum poctymna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs crpaBo4yHas cuctema «Cenmbxo3TexHuka» (Web-
Bepcusl) - pexum joctyi: http://gtnexam.ru/

IIpogeccuonabHbIE 0a3bI JAHHBIX

— Hayunas snextponnas Ooubimorexka eLIBRARY.RU — pexum gocryna:
http://elibrary.ru

— Haykomerpuueckass 06aza maHHbIX SCOPUS: 6a3a MaHHBIX pedepaToB U
LHATUPOBAHUS — pexuM nocTymna:
https://www.scopus.com/customer/profile/display.uri

— Odwurmaneubiii cailt denepanbHON CITy>KOBI TOCYJAPCTBEHHONW CTATUCTHUKU
— pesxuM poctyna: https://rosstat.gov.ru/ (OTKpBITBIN T0CTYI)

— Poccuiickas Akanemusi Hayk, OTKpBITBIN JOCTYIl K HAyYHBIM XKypHaiaam —
pexxuM goctyna: http://www.ras.ru (OTKpBITBIN JOCTYI)

— Odurmaneubiii calT MuUHHCTEpPCTBA CEILCKOr0o Xo3siicTBa Poccuiickoit
denepanmn — pexum jgoctyna: http://mex.ru/ (OTKpbITBIH TOCTYI)

JJIeKTPOHHBbIE OUOJIMOTEYHbIEe CUCTEMbI:

o OnekTpoHHbI OuOIMoTeunsid katanor Web UPBUC — pexum goctyna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=S
TATIC
OBC JIAHD — pexum aocrtyna: https://e.lanbook.com/

OBC Znanium.com — pexxum goctyna: https://new.znanium.com/
9BC FOPAUT — pexum noctyna: https://urait.ru/
5BC POLPRED.COM: http://www.polpred.com/

o OnekTpoHHass OUONMMOTEKa W3MATENBCKOTO  IEHTpa  «AKaaeMusy»:
https://www.academia-moscow.ru/elibrary/ (xomiekius CITO)

o ObC @®I'bOY BO Bonorogckas [IMXA — pexum Jocrymna:
https://molochnoe.ru/ebs/

O
O
O
O

9. MarepuaJibHO-TEXHHUYECKOE O0ecnedeHue JUCIMIIMHBI

VYyeonas aynuropust 1238 Kabuner ¢usuku. MexaHuka U MOJEKYJISIpHAS
busmnka, S NOpPOBEACHUS  MNPAKTUYECKUX U JIAOOPATOPHBIX  3aHSATHUH.
OcHanleHHOCTh: YueOHasi MeOenb: CTojibl — 8, cTynbd — 16, mocka yuyeOHas
OcHoBHOE 000pYZI0OBaHUE U HATJISIIHBIE TTOCOOUS: TpruOomeTp, MasTHUK O0epoOeka,
MaTeMaTHYeCKUd U (PU3HUECKUN MASTHUKU, NPYKUHHBIA MasTHUK, yCTaHOBKa22
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JUISL U3Y4YEHHUS 3aKOHOB YNPYroro M HEYNPYroro yaapa Tes, YCTaHOBKA s
u3ydeHus: ynpyrux aedopmanuid, ycraHoBka mis omnpenenenus CP/CV, nHacoc,
yCTaHOBKAa Il ONpeNeNieHus:  BSI3KOCTH  JKuIKocThd  MetrojgoMm  Crokca,
BHUCKO3UMETpPBI, YCTAaHOBKA HJisi ompeaeieHuss Kod(pQUIUEeHTa MOBEPXHOCTHOTO
HATSKEHUSI METOJIOM OTPbIBA KOJIbIA, CEKYHAOMEp, IIITAHT€HIIUPKYJIb, MUKPOMETP,
JIMHENKHU, TEPMOMETPHI.

VYyebnas aygutopus 1229 Kabuner pusuku. DIeKTpUYECTBO U MarHETU3M,
JUISL TIPOBEACHMS MPAKTUYECKHX M J1A00paTOpHBIX 3aHATUH. OCHAIEHHOCTH:
Yyebnast meOenb: cronsl — 13, crymes — 34, mocka yueOHas. OCHOBHOE
0o0Opy/IOBaHUE M HArJSAHBIE TOCOOMs: YCTAaHOBKA I W3YYCHHsS] 3aKOHOB
Kupxroda, (peoctar, aMrnepMeTpsl, BOJIbTMETPBI, COTPOTUBIICHHUS, BHIPSIMUTEID),
YCTaHOBKA JJIsl MPOBEPKU 3aKOHOB IMMEPEMEHHOTO TOKa (aMIepMETp, BOJBTMETP,
peocTaThl, KaTyIIK1 UHIYKTUBHOCTH, KOH/IEHCATOPHI, BBIIPSIMUTENb, IEPEMEHHOTO
TOKa), TepMollapa, MHKPOAMIIEPMETP, DJIEKTPOIUIMTKA, TEPMOMETPhI, Mara3uH
COINPOTUBIICHUM, YCTAHOBKA JUIsl HUCCIIEJOBaHMSI 3aBUCUMOCTHU COIPOTUBIICHHUS
MPOBOJIHUKA U TOJYIPOBOJHUKA OT TEMIEPATYPbI, JIEKTPOIUIUTKA, MYJIbTUMETP
BP-11, ycranoBka juist uyueHus p-n mnepexona (MULIUAMIIEPMETPBI, BOIBTMETP,
peocTar, BeIpsiMuTeNb B-4-12 ocumsuiorpad 371eKTpOHHBINA Y4EOHBIN), YyCTaHOBKA
JUTSL CHSITHSI XapaKTePUCTUK TPAH3UCTOPA, YCTAHOBKA JIJII CHATUS XapaKTEPUCTHK
TPEXAEKTPOJHON  JlaMmbl, ocuwuiorpad, ycTaHOBKAa JUId  ONpPEICIICHHUS
TOPU30HTAJIBLHON COCTaBISAIONIEH WHAYKIIMA MAarHUTHOTO MOJs 3eMJid (TaHTeH-
Oyccoub, peocTar, Kiito4, Beinpsimutens B C-4-12. 9 , amnepmerp).

Oobecneyenue odpazoBanus ais jun ¢ OB3

Jist obecrnieueHusi 0Opa3oBaHUsT MHBAJIUAOB U JIMI[ C OTPAaHUYEHHBIMHU
BO3MOYKHOCTSIMU 3JI0POBBSl peanu3alus NUCLUILUIMHBI MOKET OCYLIECTBISTHCS B
aJaliTAPOBAaHHOM ~ BUJE, HCXOAS W3 WHIUBUAYAIbHBIX TCUXO(PU3UUYECKUX
OCOOCHHOCTEM M MO JMYHOMY 3asBJICHUIO OO0YYaroIlerocs, B 4YacTH CO3JaHMs
CHEIUATBHBIX YCIOBUH.

B cneumanbHbple yCIOBHSI MOTYT BXOAMTH: MPENOCTABICHUE OTAEIbHOU
ayJUTOPUHM, HEOOXOJUMBIX TEXHHUUYECKUX CPEACTB, NPUCYTCTBHE aCCHCTEHTA,
OKa3bIBAIOIIETO HEOOXOAMMYIO TEXHHUYECKYID TIOMOIb, BBIOOp  (QOpPMEI
IPEIOCTABICHUS! MHCTPYKUUHU 1O MOPSAIKY MPOBEACHUSI TEKYIIEr0 KOHTPOJS U
IPOMEXYTOUHOM aTTecTalud, UCHOJIb30BaHUE CIEUUANbHBIX TEXHUYECKHX
CPEIICTB, MPEAOCTABIICHUE NTEPEPHIBA JUIsl PUEMA MUILH, JIEKApCTB U JIp.

JUist nu1y ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 370POBbS IPEAYCMOTpPEHA
OpraHu3alys KOHCYJIbTallui C UCIOJb30BAHUEM JIEKTPOHHOM MOYTHI.

Y4yeOHO-METOIMYECKHE  MaTephayibl  JUIsl  CaMOCTOSTENbHOM  padOThI
OoOy4JarommMxcss U3 YUCJia UHBAIMIOB U JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3nopoBbs (OB3) npenocrapisitores B (hopmax, aIanTUPOBAHHBIX K OTPAaHUYECHUSIM
WX 37I0POBBS U BOCIIPUATHUS HHDOPMAITUH:

JUist Ut ¢ HApYIIIEHUSIMU 3PCHUS
* — TMpedocTaBiIeHHE O0pa30BaTEIbLHOIO KOHTEHTA B  TEKCTOBOM
AJIEKTPOHHOM (opMaTe, MO3BOJISIOUIEM IEPEBOJUTH IIOCKONEYATHYIO
nH(pOpMaIMIO B ayIHaIbHYIO (HOpMYy;
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* BO3MOYKHOCTb MCIOJIb30BaTh MHAMBUAYAJIbHBIE YCTPOMCTBA U CPEICTBA,
MO3BOJISIIOIIME aJaTUPOBATh MaTepHalbl, OCYIIECTBIATh MPUEM U
nepenayy MHQOpMaAIMK C YYETOM HHIUBUIYAIbHBIX OCOOCHHOCTEH U
COCTOSIHUS 3JI0POBBSI CTYJICHTA;

NPEIOCTaBICHUE  BO3MOXKHOCTH  TPEAKYPCOBOIO  O3HAKOMJICHUS  C

coJiep)kaHreM y4eOHOW NUCUUIUIMHBI M MaTepuajoM IO Kypcy 3a CUéT

pa3mMeleHust tHpopMalud Ha KOPHOpPaTUBHOM 00pa30BaTeIbLHOM MOPTAJIE;

UCIIONIb30BaHWE YETKOTO W YBEJIMYEHHOTO M0 pasMepy wmpudra u

rpa@uIecKuX 0OHEKTOB B MYJIbTUMEIUIHBIX MPE3CHTAIHIX;

03BYYHMBaHUE BU3yaIbHON MHGOPMAIIUM, MTPEICTABICHHON 00yJaronuMcs B
XOJ1€ 3aHATUH;

oOecrieueHre pa3IaTOYHBIM MaTepuajoM, IyOJUPYIOMMM HWHMOpMaIuio,
BBEIBOJAMMYIO Ha DKpaH;

obecrieueHue 0co0Oro PeyeBOro pexkuMa MpenoaBaHus: JIEKIUU YUTAIOTCS
IPOMKO, pa300pyUrBO, OTYETIIUBO, C May3aMU MEKIY CMBICIIOBBIMU OJ0KaMu
uH(popmanuu, oOecrieunBaercs MHTOHHUPOBAHMUE, ITIOBTOPEHUE,
aKIEHTUPOBaHUE, MPOPHUIAKTUKA PACCCHBAHM BHUMAHMS,

MUHUMU3AIUST BHEIIHETO IIyMa M OOECIEeYeHHE CIOKOWHOW ayauanbHOU
00CTaHOBKHU;
BO3MOXXHOCTh BECTH 3allUCh yueOHOU MHGOPMAIIUU CTYIEHTaMU B YAOOHOU

JJIsL HUX q)opMe (ay,Z[I/IaJII)HO, AyIUOBHU3YyaJIbHO, B BHUAC IIOMCTOK B 3apaHCC
IIOATOTOBJICHHOM TGKCTG).

JIns U1 ¢ HapyIIEHHUSIMU CITyXa:

Mpe0CTaBIeHHEe 00pa30BaTEIbHOIO KOHTEHTA B TEKCTOBOM 3JEKTPOHHOM
dopmare, MO3BOJSIOIIEM TMEPEBOAUTh ayauaibHyl0 GOpMy JEKIHH B
MJIOCKOIEYaTHYIO HH(OPMAIHIO;

HaJIn4ue BO3MOHOCTH UCIOJIb30BaTh WH/UBUlyaJIbHbIE
3BYKOYCWJIMBAIOIINE  YCTPOMCTBA U  CYpAOTEXHHYECKHE  CpEICTBA,
NO3BOJIIIOIIME  OCYLIECTBIISATH NpUEM U Mepenadyy  HMHQOpMaIUH;
OCYILECTBIISTh B3aWMOOOPATHBIN IEpeBOJ TEKCTOBBIX M ayauogaiion
(OJOKHOT JUIsi pEeueBOTrO BBOJA), a TaKXKe 3alluCh U BOCIPOU3BEACHHE
3pUTEIBHON HMH(OpPMAIUK.

HAJIUYME  HAJSIAHOTO  CONPOBOXKAEHUS ~ M3y4aeMoro  Mmarepualia
(CTPYKTYpHO-JIOTHYECKUE CXEMBI, TAOJIUIbI, TPAPUKH, KOHLIEHTPUPYIOIIHE U
obob6maromue  wHGOpPMAIUIO, OMOPHBIE  KOHCIEKThI, pa3daTOUYHbIN
Marepuann);

oOecrieyeHre MPAKTUKUA OMEPEKAIOIIETr0 YTEHUS, KOTJa CTYJIEHThI 3apaHee
3HAKOMSITCSL C MAaTEPUAJIOM U BBIJICISIOT HE3HAKOMBIE U HEMOHSITHBIE CIIOBA
U (parMeHThl;

COUETAHME Ha 3aHATUSAX BCEX BHJIOB PEUYEBOM JEATEIBHOCTH (FOBOPEHUS,
CIIyILIaHUsl, YT€HUs, TUChbMa, 3pUTEIBHOTO BOCIIPUSATHS C JIUIA TOBOPSIIETO)

I{HH JiML C HApYWICHUAMU OIIOPHO-ABUTATCIILHOTIO allrapara:

BO3MOHOCTb HCIIOJb30BaTh CIICOHUAIIBHOC IIPOIrpaMMHOC oOecrieueHue U
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cnenuanbHoe obopynoBanue, mnpemnoctaBiusiemoe 1o JuHun DPCC wm
MO3BOJISIONIEE KOMIIEHCUPOBATh JIBUTATEIbHBIN Ae(PeKT (KOJSACKH, XOAYHKH,
TPOCTH U Jp.);

* TMpPENOCTaBICHHUE  BO3MOXHOCTH  MPEAKYPCOBOTO  O3HAKOMJIGHHS  C
coJilepkaHreM y4eOHOM NUCUUIUIMHBI M MaTepuajoM MO Kypcy 3a CU€T
pa3mMelteHust tHpopMalud Ha KOPHOPaTUBHOM 00pa30BaTeIbLHOM MOPTAJIE;

* o0ecrieyeHue OECHPENSATCTBEHHOTO JOCTyla B TOMEHICHHUS, a TaKke
npeObIBaHUS HUX;

* HCIOJIb30BAaHME  JOMOJHUTEIBHOTO  HMH(OPMAILIMOHHO-METOAUYECKOTO
o0ecrieueHus:

http://lumcvpo.ru/about-project - ®denepanbHBIi MOPTaT BBICIIETO
00pa3oBaHuUs CTYJICHTOB C MHBATUAHOCTHIO 1 OB3
http://nvda.ru/ - IIporpamma skpanHoro goctyna «NVDA (Non Visual
Desktop Access)» («CunTe3atop peun») JUisl iepeBojia MUCbMEHHON peyu B
YCTHYIO
JlaHHBI TIEepeUYeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCHUMOCTU OT
KOHTHUHTEHTa 00y4YaroImuXCs.
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10. KapTa koMneTeHIUil JUCHMILTHHbI

buosaornyeckas ¢puszuka (36.05.01 Berepunapus)

Lens mucuununsl | DopMupoBaHue

MPEICTABICHUN, TOHATHUH,

3HAHUM O (yHIAMEHTaJbHBIX 3aKOHaX (U3UKU W
Ounonornyeckor (GPU3MKHU U HABBIKOB MPUMEHEHUS (PU3UUECKUX U OMO(U3NUYECKUX METOJIOB B BETEPUHAPHOM
KJIIMHAYECKON U OMOJIOTUYECKON MTPaKTHUKE.

3agaun
TTACIATUTAHBI

1. 3y4yeHue 3aKOHOB MEXaHUKH, TEPMOJIMHAMUKH, SJIEKTPOMArHeTU3Ma, ONTHUKU U aTOMHOU (U3KUKU B
NPUMEHEHUU UX K OMOJIOTrHYeCKUM OOBEKTaM;
2. OBnasieHre METOJaMH JIaOOpaTOPHBIX MCCIIETOBAHUMH;
3. BeipaboTka yMeHuU# Mo NpUMEHEHHUIO 3aKOHOB (DM3MKH B BETEPUHAPHON MEUIIHHE.

B nporniecce ocBoeHuUsT JaHHON JUCHUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCTPHUPYET CICAYIOIINE

OOIIEeKyIbTYpPHBIC KOMITETCHITNHT

Komnerennuu [Tnanupyemeie pe3ynbTaThl | TexHomoruu ®opma Crynenu ypoBHEN OCBOCHUS
Nune | ®opmynupoBka oOy4eHHs (MHIUKATOPBI dbopmupoBaH OLIEHOYHOTO KOMIIETEHLIUH
KC JIOCTUKEHUS KOMIIETCHIINH ) us cpencTBa

O6menpodeccuoHalbHbIE KOMIETEHIIUU

OIIK- | Cnocoben N-lonk1 3Hate  TexHuky | Jlekuuun CobGecenoBanune | Huaxe IOPOroBOro

1 OTIPENICIIATh O0ezomacHoct W mpasuia | JJaboparopu | Otyet no (Hey10BJIETBOPUTEJIbHBbIH)
OMOJOTUYECKUN | JTMYHON TUTUEHBI pH | bie paboTel | JabOpaTOpPHOI TpeOyembie 3HAHUS, YMEHUS U
CTaTyC 1 o0cne0BaHUH KUBOTHBIX, | TectupoBan | pabote BJIa/ICHUS HE CHOPMHUPOBAHBI.
HOpPMAaTUBHbIE cocoObl  uUx  QUKcaluy; | ue Tect IHoporosbiii
KIIMHUYECKHUE CXEMBI KinHn4Yeckoro | KourponeHna | Pemenne (Y10BJI€TBOPHUTEIbHbII)
MoKasaTenu WCCJICIOBAHMS KUBOTHOTO W | 51 paboTa KOHTPOJIbHOM 3Haer  (UBMYECKHE  OCHOBBI
OpraHoOB U MOPSIOK UCCIIEIOBAHUS paboTHI. KU3HEJEATEIbHOCTH OpraHu3Ma.
CHUCTEM OTJEIIbHBIX CHUCTEM Pedepar IIpoaBuHYTHIH (XOPOIIO)
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opraHmisma
ZKHUBOTHBIX

OpraHu3Ma; METOI0JIOTHIO
pacrio3HaBaHMs
MaTOJOTHYECKOTO0 Ipoliecca
N-20nk-1 YMmeTs cobupats 1
aHAJTN3UPOBATH
aHaMHECTHYECKHUE  JIaHHBIE,
MIPOBOJIUTH J1A0OPATOpPHBIE U

(yHKUIMOHATbHBIE
HCCIEIOBAaHUA HEOOXOIUMbIC
TUTS OTIpeICICHUS
OMOJIOTUYECKOTO craryca
KUBOTHBIX

MNJI-3omk-1 Bnaners
PAKTUYECKUMU HABBIKAMHU TIO
CaMOCTOSTEIIEHOMY

IPOBEICHUIO  KJIMHHYECKOTrO
00cJIeqOBaHUs >KUBOTHOIO C
MPUMEHCHUEM KJIACCHUCCKHUX
METOZIOB UCCJIEIOBAHUN

Ymeer rpaMOTHO  OOBSACHSTH
MpOLIECChl, TMPOUCXONAIINE B
opranusmMe, C OHODU3NYECKOM
TOYKH 3pEHUS
Boicokuii (0TJIMYHO)

Baaneer 3HaHmsIMU 00 OCHOBHBIX
(GU3MYeCKUX 3aKOHAX U UX
WCITOJIb30BAaHUU B BETCPUHAPHU;
HaBBIKAMH paboThI Ha
7a00paTOpHOM 000pPYAOBaAHUHU.
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