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AHHOTANMSA
padoueii nporpammbl yueoHoii gucuumianibl 51.0.07 «k BUOJOTI'NMYECKAS
OU3UKA» aJ11 NOATOTOBKH CIEHAJNCTA MO cnenuajabHocT 36.05.01
Berepunapusi, HanpaBJieHHOCTH «BeTepuHapHo-j1eueOHOe 1€J10 U
JadopaTopHasi JMaTHOCTUKA)», «BerepunapHo-jieue0Hoe 1ej10 U (papManus»

Leab ocBoeHusi AUCHUILVIMHBI.  (QopMHUpoBaHHME y  0O0yYaromIMXCs
KOMITETCHIIUM, O0eCreynBaloMX 3HAHUE OCHOBHBIX (U3MUECKUX KOHUEMIUNA U
3aKOHOMEPHOCTEH, MpPUMEHSEMbIX JJId pelleHus 3a1ad  npodeccruoHaIbHOM
NESATEIbHOCTH, HABBIKOB HCIIOIB30BAHUS M3MEPUTEIBHBIX MPUOOPOB, B TOM UHUCIIE
U (PPOBBIX.

Mecro aMCUMIVIMHBI B y4eOHOM IUIaHe. [HCLUMIUIMHA BKJIIOYEHA
B 00s13aTEIBHYIO YacTh YYEOHOro MmiaHa no cnenuaibHoctu 36.05.01 Berepunapus,
HarpaBJieHHOCTH «BerepuHapHo-neueOHOe Ael0 W J1TadopaTOpHAasl TUAarHOCTHKA»,
«BerepunapHo-1€ueOHOE €710 U (hapManus».

TpeGoBanuss K pe3yabTaTaM OCBOCHHMS JMCHMIUIMHBI. B DPE3yJIbTATE
OCBOEHUS JAMCLUUIUIMHBI (HOPMUPYIOTCS CIEAYIOUE KOMIETCHIMH (MHIAUKATOPHI):
YK-1 (YK-1.2). OIIK-1 (OIIK-1.1), OIIK-4 (OIIK-4.1).

KpaTrkoe comepxaHue JAUCHUIIMHBI. MEXaHMKa M OMOMEXaHUKA,
TEPMOJMHAMHKA W OHOPHEPreTHKA, OJJIEKTPUUYECTBO W MArHETU3M, DSJIEMEHTHI
(dboToOuMoIOrNK, aTOMHas U iAepHas PU3HKA.

OO0mas TPy10eMKOCTh TUCIHILUIHHBI. 2 3a4eTHBIC eIuHUIBI (72 Jaca).

IIpomMe:KyTOUHBIH KOHTPOJIb. 2 CEMECTP — 3a4eT C OI[CHKOM.



1. Heab ocBOeHUsI JUCHUNIMHBI
Lenpro ocBOeHUS NUCHUILTUHBI «Du3nka» (HOPMUPOBAHHE y OOYYAIOLIUXCS
KOMITETEHIIUM, O0eCreynBaloOX 3HAHUE OCHOBHBIX (U3MUECKUX KOHUEMIUNA U
3aKOHOMEpPHOCTEH, TpPUMEHSEMbIX JJId pelleHus 3a1ad  npodeccruoHaIbHOM
JEATEIIbHOCTH, HABBIKOB HCIOJIb30BAHUS U3MEPUTEIBHBIX MNPUOOPOB, B TOM YHUCIIE

U POBBIX.

2. MecTo AcUMIIMHBI B Y4eOHOM mpouecce

Hucuunnuna «buonorndeckas (u3nka» OTHOCUTCA K 00sA3aTebHOM 4YacTu
JUCHMIUIMH yuyeOHoro miaHa. Jucuuminza «bruonornueckas pusuka» peaausyercs B
coorBeTcTBUM ¢ TpebdoBanusiMu DPI'OC BO, OIIOII BO u VYueOHoro miaHa
no cnenquaisHocTH 36.05.01 Berepunapus, HanpaBieHHOCTH «BerepuHapHO-
nedyeOHOEe neno U jabopaTopHas AUMArHOCTUKa», «BerepuHapHO-IeueOHOE 1en0 U
bapmarus.

HuctuminHa «buonorudeckas (pu3nka» SBISETCA OCHOBOIOJATAOIIEH s
U3YYEHUs  CIEAYIOUMX  JUCHUIUIMH:  «BerepuHapHas  paguoOuosiorus H
pEeHTreHoorus», «brnonornueckas XumMust 1 0OOMEH BELIECTBY.

Oco0eHHOCThIO JAMCLUUILUIMHBI SIBISETCA €€ HalpaBJICHHOCTh Ha pealn3aliio
CTYJ€HTaMU MOJYYEHHBIX 3HAHMA B MPAKTHYECKON aesTenbHOCTH. OHa sBIsETCA
COCTaBHOM 4acThi0 1ukJIa qucuuiuivi (b1) u 3aHuMaet oHO U3 BEIYIIUX MECT CPEeIU
byHIaMEHTAIbHBIX TUCLUILIIVH.

Pabouas nporpamma aucuumuinabl « buonornueckas puznkay J1jisi MHBAIUIOB U
JIMIL] C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbsI pa3padaThIBacTCsl MHIWBUYaJIbHO
C y4YyeToM OCOOEHHOCTEW MCUXO(PHU3UYECKOTO Ppa3BUTHS, HHIMBUIYaJbHBIX
BO3MOXKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00YUarOIINXCS.

3. [lepeveHb MJIaHUPYEMBbIX Pe3yJILTATOB 00y4eHHS
110 JUCHMILINHE, COOTHECEHHBIX € IVIAHMPYEMBIMH Pe3y/JIbTATAMHU 0CBOCHUSA
00pa3oBaTe/IbHOM MPOrpaMMBbI
N3yuyenne naHHOW y4eOHOW IUCIMIUIMHBI HAMpaBlieHO Ha (OPMHpPOBAHUE
y 00yJaronuxcs KOMIETeHIINH, TPpeICTaBICHHbIX B Tabmnuie 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

No Ko Copepxanue 5 B pe3ynbraTe u3yueHus: yaeOHON AUCHUIIIMHBI 00y4YaOLIHeCs
KOMITETCHIIUHT NuaukaTopsl KOMIIETSHITHIA JIOJIKHBIL:
/Tl | KOMIIETCHITHH ..
(unu e€ yacTH) 3HATh yMETh BJIAJIETh
1. YK-1 Cnoco6en ocymectBisaTh | YK-1.2 YMeTh mosydaTs HOBBIE | OCHOBHBIC MPUMEHSTh METO/Ibl | MPUMEHEHUEM
KPUTHYECKHUH aHaIU3 3HAHUS Ha OCHOBE aHaJIn3a, 3aKOHBI (PU3MKH, | MATEMATUYECKOTO 3aKOHOB (PU3UKH U
POOJIEMHBIX CUTYaIUi CUHTE3a U JIp.; coOupaTh U METOJIbl aHANIM3a | aHalu3a U onoduznUecKux
Ha OCHOBE CHUCTEMHOTO 000011aTh 1aHHBIE 110 U MOJIETTUPOBaHUS B JOCTUKEHUH B
MOJIX0/1a, BBIpa0aThIBaTh | aKTyaJbHBIM HAYYHBIM MOJICTTUPOBAHUS, | SKCIEPUMEHTAIbHBIX | MPO(ecCHOHATBHOM
CTpaTeruio AeUCTBUN npobiemMaM, OTHOCAIIMCS K OCHOBHBIE U TEOPETUUECKUX NeSATeTbHOCTH
npodeccroHanbHOI 0051acTH; 3aKOHBI UCCIIEIOBaHUSX, B
OCYILIECTBIISATh IOUCK o6uodusnueckoro | obnactu
nH(OpMAaLIUY U PElICHU Ha pa3BUTHUS KHUBBIX | OMOPHU3UIECKIX
OCHOBE JICUCTBUH, OpraHu3MoOB JIOCTHKEHU N
JKCIIEPUMEHTA U OIbITa
2. OIIK-1 Cniocob6eH onpenensTh OIIK-1.1 OCHOBEI BOCIIPUHUMATb, CTaBUTE I1eJIb U
OMOJOTUYECKH cTaTyc U | 3HATh TEXHUKY 0€30MacCHOCTU U | UBUUYECKUX 00001maTh U OpraHU30BBIBATH €€
HOPMAaTHBHBIE TpaBUJia JIMYHON TUTUEHBI IPU | 3HAHUI aHATM3UPOBATh TOCTH)KEHHE, YMETh
KIIMHUYECKHE MMOKa3aTean | 00CIeI0OBaHUH KUBOTHBIX, uH(pOpMAILIHIO, MOSICHUTB CBOIO

OpTaHOB U CUCTEM
OpraHu3Ma >KUBOTHBIX

CroCcOObI X (PUKCAIIUN; CXEMBI
KIIMHHYECKOTO UCCIIETOBAHMSI
YKMBOTHOTO U MOPSAIOK
WCCIIEIOBAHMSI OT/IEIIbHBIX
CHCTEM OpraHHu3Ma;
METOIOJIOTHIO PAcIiO3HABAHUS
MATOJIOTHYECKOT0 TIPOIIecca;
Mop (o yHKITMOHATBHBIHA
CTaTyc, a TAaKXKe MPOIECCHI,
MPOTEKAIOIINE B KJIETKAX U
TKaHAX KMBOT'O OPTaHH3Ma B
HOpPME U TIPU TIaTOJIOTHH,
MATOr€HETHYECKUE aCTIEKThI

MOJYYCHHYIO U3
pa3HBIX HCTOYHHUKOB,
1Mo GU3HYECKUM U
onoduznuecKkuM
nporeccam

1eJIb U BBIOUpATh
IIyTU JOCTHKECHHUS




No Ko Coneprxanue 5 B pe3ynbraTe u3yueHus: yaeOHON AUCHUIIINHBI 00y4YaOLIHeCs
KOMIIETEHIHH WNuaukaTopsl KOMITETSHITHIA JTOJKHBI:
/Tl | KOMIIETCHITHH ..
(unm e€ yacTH) 3HATh yMETh BJIAJIETh
Pa3BUTHS YTPOKAIOLIUX KU3HH
COCTOSIHUI; XUMUYECKHE
OCHOBBI JKU3HEIESTEIHHOCTH
OpraHu3Ma H 3aKOHbI
O61opu3uKY;
JKCIIEPUMEHTAJIbHBIE,
MUKPOOHOIOTUYECKHIE U
J1a00paTOPHO-
WHCTPYMEHTAILHBIE METO/IBI
IIPH OMPEICIICHUN
OMOJIOTMYECKOTO CTaTyca
KUBOTHBIX
3. OIIK-4 Crnioco6en ucnonb3oBats | OINK-4-1 OCHOBHBIE IPUMEHSTh METO/IbI | IPUMEHEHUEM
B IIpo(hecCHOHANBHOM 3HaTh TEXHUYECKUE 3aKOHBI QU3UKH, | MATEMATHYECKOTO 3aKOHOB (DU3HKU U
NeSITeTHHOCTH METO/IbI BO3MOYKHOCTH COBPEMEHHOTO METOJbI aHAIM3a | aHAJIN3a U OnoU3NIECKUX
peleHus 3aau ¢ CHEeLUATU3UPOBAHHOTO U MOJIETTUPOBAHUS B TOCTHKEHUH B
UCTIOJIb30BaHUEM 000pyI0BaHUS, METOIBI MOJICIUPOBAHUS, | SKCIIEPUMEHTAIBHBIX | MPO(eCcCHOHATBHOM
COBPEMEHHOT0 peleHus 3a1a4 OCHOBHbIE U TEOPETHUECKUX JeSITebHOCTH
000pyI0BaHUs MPU npodecCuoHaTbHON 3aKOHBI HCCJIEIOBAHMSX, B
pa3paboTKe HOBBIX NEeSATEIbHOCTH ounodusznueckoro | odmactu
TEXHOJIOTHI U Pa3BUTHS KUBBIX | OMOPU3NUIECKUX
UCIIOJIb30BaTh OpPTraHU3MOB JOCTHKEHUH
COBPEMEHHYIO
po¢eCCHOHATIBHYIO
METOIOJIOTHIO TSI
IPOBEICHUS
AKCIEPUMEHTATBHBIX

HUCCIIENOBAHUN U
HHTEPIIPETALNN UX
pe3yJIbTaTOB




4. CTpyKTypAa U coJep:KaHue JUCUUIINHBI
4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT

Imo cemecTpam

OOmass TpymoEMKOCTh AMCHMILIMHBI cocTaBiaseT 2 3ad. ex. (72 wuaca),

HUX pacCIIipCacJICHUC 110 BUAaM pa60T CEMCCTpaM IIPpCACTABIICHO B Ta6J'II/IHe 2.

Tabnuma 2
PacnpeneﬂeHI/Ie prHOéMKOCTH JUCHHUIIJIMHBI 11O BU/JIaM paGOT 1o ceMeCcTpam
TpyaoéMkocTh
Buna yueOHo# padoThI qac. B T. 4. 110 ceMecTpam

Bcero/* No2
OO01mast Tpy10éMKOCTb TUCIUILINHEI 110 YI€OHOMY TUIaHy 72/0 72
1. KonrakTHas pa6ora: 32,25 32,25
AynuTopHasi paboTa 32,25 32,25
8 MoM uucne:
nexyuu (J1) 16 16
nabopamopHuvle pabomwi (JIP) 16 16
KOHmaxkmuas paboma Ha npomexcymounom konmpone (KPA) | 0,35 0,35
2. CamocrosiTesannasi padora (CPC) 39,65 39,65
KOHMPOAbHASL paboma 10 10
camocmosmenvHoe uzyuenue pazo0enos, Camono020mosKa
(npopabomka u noemopeHue 1eKYUOHHO20 MAmepuaid u

20,65 20,65
Mamepuana y4eOHUKos8, no020moeKa K 1a00pamopHbim u
NPAKMUYeCKuUM 3aHAMUIM m.o.)
Iloocomoska k 3auemy c oyeHKoU (KOHMPOb) 9 9
Bu npoMexxyTOYHOTO KOHTPOJIS: 3a4eT C OI[CHKOU

* B TOM YHCIIC MMPAKTUYCCKasA MOATOTOBKA.

4.2 Conep:xaHue TUCIHUNINHBI

Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
HanmeHoBaHMe pa3jeioB U TeM AyautopHas Bueayauropnas
JUCUMILINH (YKPYITHEHHO) Rl padota padora CP
J | JP | IIKP
Paszgen 1 «Mexanuka u OMoOMeXaHuKa» 18 4 4 10
Paznen 2 «TepmoauHamuka u 18 4 4 10
OHMOdHEPreTHKa
Paznen 3 «OnekTpoMarueTusM M ero BIUsSHUE 18 4 4 10
Ha OMOOOBEKTHI»
Pasznen 4 «Onrtuka u GoTOOMOIOTHYECKHE 17,65 4 4 9,65
ITPOIIECCHD
KonrtakTHas paboTa Ha IPOMEKYTOUHOM 0,35 0,35
koHTpose (KPA)
Bcero 3a 2 cemecTp 72 16 | 16 | 0,25 39,65
HUroro mo gucuuiinue 12 16 16 0,25 39,65
Baenenne

[IpenMer ¢u3MKU U ee CBSI3b CO CMEXKHBIMH HaykamMu. OOIIuMe METOIbI HCCIEeIOBaHUS
ouodusznueckux sBieHu. PazButre Ononoruu u U3NKK UX BIMSHHUE Opyr Ha Apyra. Kparkuii
HUCTOPUYECKHI 0YepK Pa3BUTHsSI OMOIOTHYECKON (DPU3UKH U UX COBPEMEHHOE COCTOSIHHE.



Paznen 1. MexaHuka u OuoMexaHuka

MexaHuKa OKpYKalOIIeW cpeibl O Kpyroo0OpoTe HEOPraHMYeCKuX H OMOJOTMYECKHX
3JIEMEHTOB U KOMILIEKCOB.

Kunematnka Ttouku wu TBepmoro Ttena. IlepemelnieHue, CKOPOCTb U YCKOPEHHE,
TaHICHIMAJIbHAs U HOPMaJIbHasl COCTAaBIISIIOIINE YCKOPEHUSI.

JluHaMuKa MatepuaibHOM TOYKU. MHepuus, Macca, UMITyJbC, cuila. He3aBucuMoCTh Macchl
OT CKOPOCTH B KJIACCUYECKON MeXaHUKe. | paHUIbI IPUMEHUMOCTH KJIACCUYECKOU MeXaHUKU. CHUIlbl
uHepiyn. [lonsaTre 06 SKBUBAIEHTHOCTH CUJI MHEPIIUH U TPABUTALMOHHBIX CHJL.

I"apmonnueckue koneGanus ux sHeprus. Cnoxenue konebaHuil. BeiHyk1eHHbIE KOJIeOaHuUs.
Pe3oHnanc, ero ncnosp3oBaHue.

Jlunamuka TBepAOro Tena. BpaleHue TBEpAOro Tejla BOKPYI HENOABMXKHOW OcH. MOMEHT
UMITyJbca TBEpAOro tena. MoMeHT uHepunu. OCHOBHOE ypaBHEHHME BPAILATEIBHOTO IBH)KCHHUE.
MomeHnTsl nHepuuu npocthix Ten. Teopema lllTeliHepa. YpaBHEHMsI NPOU3BOJIBHOIO JIBHIKCHHS
TBepaoro tena. CtaTuka. Y clioBUs paBHOBECHUS TBEPIOTrO Teja.

Paznien 2. MonekynspHas Gu3nka U TepMOJMHAMUKA

TepMmonnHaMuka W OHO3HEpPreTMKa HPUMEHUTENBHO K OTKPBITBIM CHUCTEMaM KHUBBIX
OpraHU3MOB.

JlaBiieHrEe B HEMOJBMKHBIX JKHUJKOCTSX M ra3ax. 3akoH Apxumena U 3akoH Ilackais.
JlaBneHue B IBMXKYIIMXCS KUAKOCTAX M rasax. CreneHu cBoOobl MoJieKya. BHyTpeHHsIst sHeprus
UJICAIBHOIO ra3a. TernoeMKOCTH Ia30B.

Peanbnble raspl. OTCTyIUIEHUE OT 3aKOHOB HMJECAJIBHBIX ra3oB. PeasbHbIC ra3bl. YpaBHEHHE
Ban-nep-Baanbca u ero ananus. Kpurnueckoe cocTossHUS.

VYpaBaenue bepnyiu. BA3KocTh )KUAKOCTEN U ra3oB.

'apmonnueckue koneOaHus U BOJAHBL. OCHOBBI  JUCHEPIUPOBAHUS  KUAKOCTU!
TUIPABIMYECKOE PACIBUICHUE, ITHEBMAaTHYECKOE DACIbUIEHHE, YJIbTPA3BYKOBOE pacCIbLICHUE,
LEHTPOOEIKHOE pacHblIICHHUE, HIEKTPOCTATUYECKOE PACIIbUICHHUE.

ArperaTHple  cocTOsSHUSL M (a3oBble  mepexoibl. TerioBble  BO3ACHUCTBUS B
CEJIbCKOXO3SMCTBEHHBIX TEXHOJOTHUSX, OCHOBHBIE NPHEMBI PAIMOHAJIBLHOTO HAarpeBa, TEIJIOBBIE
npoliecchl Ipu Ga3HbIX Nepexoaax, IpUeMbl pallMOHAIILHOTO HarpeBa u oborpeBanus, 3pdexTuBHas
CYIIKa, SJHeprocoepexeHune Teria.

BHyTpeHHss 5sHeprusi cuctembl Kak (QyHKIusS cocTossHMA. KoauMuecTBO TEMJIOTHI.
OKBUBaJIEHTHOCTH TEIJIOTHI U paboThl. OTKpbITasi TEPMOJIMHAMUKA, €€ CBONCTBA.

Pazzen 3. DiexTpoMarHeTusM U ero BAUsSHUE Ha OMO0OBEKTHI

ONEeKTpOMarHeTu3M C BIUSHUEM OJIEKTPOMAarHUTHBIX TMoJiell Ha OHMOOpraHU3MBI,
MOJIECJINPOBAHUE MIEKTPOra30JUHAMUYECKHX IIPOLIECCOB B IIPUPOJIE.

Onexrpudeckue nossd. Pabora cun mons no nepeMerieHuto 3apsaoB. Llupkynsauus BekTopa
HanpspkeHHOCTH. [lorennman. J[uanexkTpuku B anekTpuyeckoM moisie. CBOOOJHBIE M CBSI3aHHbBIE
3aps bl DHEPIUsl AIEKTPUUECKOTro 1oJist. KopoHHBIN pa3psa v €ro NCnoib30BaHuUE.

DneKkTpo3apsiKa, B yCIOBUSAX O00BEMHOro 3apsna. [Ipuembl 3J€KTpOOUHCTKH, Cceraparus,
AIIEKTPOOKpaAcKa, 00paboTKa OMOJIOTMYECKHX MAaTEPHAJIOB B JEKTPUUYECKHX U MArHUTHBIX MOJISX,
MOJTy4YeHHUE 030HA M 030HHAsi 00pabOTKa MaTepHaiOB, 3aLIUTa )KUBBIX OPIAHU3MOB OT ANEKTPUUECKUX
Y MarHUTHBIX MOJEH.

MaruutHoe mnoje. 3aKOH TMOJHOTO TOKa (TeopemMa O IUPKYJISIUU BEKTOpa WHIYKIIHH
MarHuTHOro noss). Pabora nepemenienns KOHTypa ¢ TOKOM B MarHUTHOM II0JI€.

MarnuTtHbele cBoOWcTBa BemecTB. HanpsbkeHHOCTh MarHuTHoro mnoss.  [Hupkymsanus
HANpPsUKEHHOCTH MarHUTHOTO MoJis. MarHeTusMm NMpOHMIIAEMOCTb, MAarHETHU3M BOCIPUUMYHUBOCTD.
JuamarneTusm, napamarieTusm, peppomarserusm. Touka Kropu.

I'mcrepesuc.  ®eppursl.  M3MeHeHHE  CBOMCTB ~ MaTepUaJloB B MarHUTHOM,
ANEKTPOCTATUYECKOM IT0JIE.

DONEeKTpOMarHWTHBIE  BOJHBI.  YpaBHeHHS MakcBeimsia B HHTErpainbHOU  (hopme.
PacnipocTpaHeHne U OTpaskeHUE SJIEKTPOMAarHUTHBIX BOJIH.




Bausaue OJICKTPOMAardiuTHBIX MOJIeH Ha OMOJOrHYeCKHUe OOBEKTHI.
BaH_[I/ITa OT CHUJIBHBIX 3JICKTPUYCCKHUX IOJICH >KHUBBIX OpraHu3MoOB U YCJIOBCKaA. IloBbImIeHNE
3(1)(1)6KTI/IBHOCTI/I IIPUMCHCHHUEC SJICKTPUICCKUX CeTeﬁ, arapaToB U MCXaHU3MOB.

Paznien 4. Onrtuka u GoToOMOIOTHYECKUE TPOIIECChI

3aKkOHBl TE€OMETPUYECKOW oONTUKHU. [IprMMeHeHHe 3aKOHOB TIE€OMETPUYECKONW OITHUKH.
Hcnonp3oBaHue IIIOCKUX U cepuyeckux 3epkail. [Ipenomienue Ha chepuyecKkux MOBEPXHOCTSIX.
[TorpemrHoctTu ontuyeckux cucteM. OnTuYecKue NpudOopHI.

[TonspuzoBannbiii  cBetT. llomsipu3anmss npu  OTpaKeHUMU U TIpenomiieHuu. JIBoiiHoe
JTy4yenpeaoMIIeHHE.

TermoBoe u3ydenue. PaBHOBecHOe u3inyuyeHue. JlydenciyckareinbHas W IIOIVIOLIATENIbHAS
criocoOHocTH. AOcomoTHO 4epHoe Teno. 3akoH Kupxroda. 3akon Credana — bosbimana.
Pacnpenenenne sHepruu B CHEKTpe aOCOIMIOTHO yepHOro Tena. KBanroBas rumote3a u Qgopmyna
[Inanka. OnTuyeckas TUPOMETPUS

[Tonatue 06 >7MEeKTPOHHON TeopuM aucnepcuu cBera. CBsA3b AUCHEPCHUH C TOTJIOLICHUEM.
3akon byrepa. LlBeTa Ten v ClIeKTPHI MOTIOMICHUS.

DnemMeHTHl poTomMeTpuu. 3akoH ocBemeHHocTH. DoTomerpusi. 3perne. POTOCHHTE3.

DNEeKTPOOCBEIlIeHNE U CBETOBOE OOIYyYeHHE B TEIUIMIAX: MPUMEHEHUE JIaMIl HaKalluBaHUs,
IIPUMEHEHUE Ta30pa3psAHbIX IPUOOPOB, IPUMEHEHUE CBETOUO0/I0B, IPUMEHEHHE Ja3€POB.

®orosnexktpuueckuii  3pdekr u crnocoObl  ero HaOmoaeHus. OCHOBHBIE 3aKOHBI
dororddekra. YpaBHeHne DiHImTEeHA. DOTO3IEMEHTHI, JOTOYMHOKHUTEIH H UX IPUMEHEHHE

OnTuko-31eKTpoHHBIe TPUOOPLI. [IpubOPHI U3MEpeHHsI mapaMeTpoB adpo30Jeii.

Wutepdepennus, mudpakuus cBera. [IpupoaHbie pe3oHAaHCHBIE SBJICHHS B aTMocdepe.
PaccesiHue cBeTa Ha KaIuisx U a3po30Jiix, Teopust Mu.

Wutepdepennmonnsie nmpudopsl (Matepdepomerpsr), romorpadus. [lpocBeriaeHne onTHKY.

Pe3onancHoe moromeHue cBeTa, CHeKTporpadpl, ONpENeTIeHHE HATU4Us OTACIbHBIX
AJIEMEHTOB, MOJIEKYJI, BEILIECTB.

JudpakiMoHHble pemeTkn U uUxX npuMeHeHue. [ludpaxius Ha MTPOCTPAHCTBOBAHHON
pemetke. @opmyna Bynbda-bparra. Pazpematoias crnocoOHOCTh ONTHYECKUX UHCTPYMEHTOB.

3aKJII0YEeHUE

Kpartkuii 0630p u3yyeHHoro marepuaia. Bo3aMOKHOCTh U HEOOXOAUMOCTh UCIIOJIb30BAHUS
MaTepuaia Kypca OMoJIOrHuecKoil pU3MKU MpU U3YUEHUH IPYTUX AUCLMILINH.

O¢¢dexkTuBHBIE NpPHEMbl peaau3alMd  SKOJOIMYECKMX IPHHLMUIOB  PAlMOHAIBHOTO
IPUPOIONOIL30BaHUS, PALIMOHAIBHOE MCIOJIB30BaHUE BOJAHBIX PECYPCOB, (PU3MUECKUE SIBICHUS B
¢GuIbTpanuy BoJbl B GOPMHUPOBAHUE CHENU(PUUECKUX CBOWCTB MOYB, OPraHU3aLUs PAllMOHATIBHOTO
BBIpAIIBaHU MTOJIE3HBIX PACTEHUH C MEHBIINM YHEPrONOTPEOIEHNEM C MEHBIIIUM BO3/IEHCTBUEM Ha
IIPUPOJIHYIO OKPYKAIOILYIO CPENY.

[IpoGnemHbIE M HEpEIIEHHbIE BONPOCHI COBpEMEHHOW (pu3uKu. BaxxHOCTh pelieHus 3Thx
npobaeM Ui pa3BUTHS €CTECTBEHHBIX HayK, (huiaocouu M MPOU3BOIAMTENBHBIX CHJ HApOIHOIO
X035IHCTBA.
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4.3 Jleknuu / 1abopaTopHbIE 3aHATHS

Tabmnura 4
Conep:xanne JieKIuii / JJa60pPaTOPHBIX 3aHITHH W KOHTPOJIbHbIE MEPOTIPUSITHS
Kour-
®Dopmupyembie Bup e
Ne Ne u HazBaHue JIeKIMii/ KOMIIETeHIIMH | KOHTPOJIb ‘Iz;co
i Ne paznena J1260paTOPHBIX/ ) (MHAMKATOPBI HOTO B}mi“
NPaKTHYECKUX 3aHATHI JIOCTHKEHHSI | MEPOIPHS | ypayery
KOMIIEeTeHIIHH) THS eckas
nmoaroTo
BKa
1 Pa3nen 1. «MexaHuka U OMOMEXaHUKA» 14/0
Tema 1 «Duzuko- Jlexuus Ne 1.1 «duszuxo- OIIK-1 2
MaTeMaTH4eCKOe MaTeMaTH4eCcKoe (OIIK-1.1)
MOJICIINPOBAHUE B MOJICIINPOBAHUE B OIIK-4
OonoduznKe» ououzuke» (c (OIIK-4.1)
MIPUMCHEHHUEM
MYJIbTUMEIUIHOTO
000pyT0BaHUs)
Tema 2 «Mexauuka u | Jlexkmust Ne 1.2 «Mexanuka | OIIK-1 2
OroMexaHHKay u OuomexaHukay (c (OIIK-1.1)
MIPUMEHEHUEM OIIK-4
MYJIbTUMEIHIHOTO (OIIK-4.1)
000pyOBaHNs)
Tema 1 «Duznko- JlaboparopHas pabota Ne YK-1 (YVK-1.2) | 3amura 2
MaTeMaTU4eCcKOe 1.1 «M3mepenue nuneitnbix | OITK-1 naboparo
MOJICJINPOBAHUE B pa3MepoB U Macchl Tell U (OIIK-1.1) PHBIX
ouoduzuke» OIpEEIIEHUE X OIIK-4 pabot
mIoTHOCTY «M3yueHne (OIIK-4.1)
JBUKEHHS TeJia 10
HAKJIOHHOM TUIOCKOCTH
win «/3ydenue 3akoHOB
MIPSAMOJIMHEMHOTO
NBAYKEHHUS U CBOOOIHOTO
naJIeHUs] Ha MaIInHE
ATByna» mnu «M3yuenue
KHHEMATUKH U JTHHAMUAKH
MOCTYNATEeNbHOTO
JIBIKCHUS)
Tema 2 «Mexanuka u | JlaboparopHas padota Ne VYK-1(YK-1.2) | 3amwuTa 2
OHOMeXaHHKay 1.2 «M3y4yeHue 3akoHa OIlK-1 nmaboparo
COXpaHEHHUSI SHEPTHUH C (OIIK-1.1) PHBIX
MTOMOIIIBIO MasITHUKA OIIK-4 pabot
Makcgenia» win (OIIK-4.1)
«M3yyeHne 0OCHOBHOTO
3aKOHA JUHAMHUKHU
BpAIaTeIHbHOTO JIBIKCHHS
C TIOMOIIIbIO MAsITHUKA
O6epbekay
2 Paznen 2. «TepmoauHaMuka u OMOHEPTeTUKAY 8/0
Tema 1 Jleximsa Ne 2.1 OIIK-1 2
«MonexkynspHo- «MonexkynspHo- (OINK-1.1)
KUHETUYECKasl TEOPHUS» OIIK-4
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Koa-

MOIITHOCTHU U

dopmupyembie Bun BO
Ne u nazBanue JeKuuii/ KOMIIETeHIMH | KOHTpoJL | 120
Ne e
o Ne paznena J1200paTOPHBIX/ ) (MHIMKATOPBI HOTO BH“X
NPAKTHYECKUX 3aHATHI JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
KUHETHYECKas (c mpuMeHeHnEM (OIIK-4.1)
TEOpUs» MYJIBTUMEAUIHOTO
000pyTI0BaHUs )
Tema 2 Jlextust Ne 2.2 «OcHOBBI OIIK-1 2
«TepmonnHaMuka» TEPMOJIUHAMUKHN (OIIK-1.1)
(c mpuMeHEeHNEM OIIK-4
MYJIbTUMEIUIHOTO (OIIK-4.1)
000pyoBaHUs)
Tema 1 JlaboparopHas pabota Ne YK-1 (YK-1.2) | 3amura 2
«MonekynsipHo- 2.1 OIlK-1 naboparo
KUHETHYECKas «Omnpenenenue orHomenus | (OITK-1.1) pHOM
TEOPUs» TEIJIOEMKOCTEN BO3lyXa OIIK-4 paboThI
npu nocrossHHOM nasieHnn | (OITK-4.1)
Y TIOCTOSTHHOM 00BEME)
Tema 2 JlaboparopHas pabota Ne YK-1 (YVK-1.2) | 3amura 2
«Tepmogunamukay 2.2 «Onpenenenue OIlK-1 naboparo
YHHUBEPCAIBHON Ta30BOM (OIIK-1.1) pHOI
MIOCTOSIHHOW) WIIH OIIK-4 paboThI
«HccnenoBanue (OIIK-4.1)
H30MPOIECCOBY
3 Pa3nen 3. «DnekTpoMarHeTH3M M €ro BIUSHUE HA OMO0OBEKTH 8/0
Tema 1 «OcHOBBI Jlexmmst Ne 3.1 «OCHOBBI OIlK-1 2
ANEKTPOCTATUKI ANEKTPOCTATUKH. (OINK-1.1)
Tema 2 «Iloctosansiii | [TocTosTHHBINM OIIK-4
DIIEKTPUYECKUH TOK» | DIIEKTPUYECKUIT TOK» (C (OITK-4.1)
MIPUMECHEHUEM
MYJIbTUMEIUIHOTO
000pyT0BaHUs)
Tema 3 Jlexuus Ne 3.2 OIlK-1 2
«OIEeKTpOMarHeTu3M» | «JIEKTPOMArHETHU3M» (OINK-1.1)
(c npuMeHeHneM OIIK-4
MYJIbTHMEIHIHHOTO (OINK-4.1)
000pynoBaHus)
Tema 1 «OcHOBBI JlaboparopHas pabota Ne YK-1 (VK-1.2) | 3amura 2
AIIEKTPOCTATUKI 3.1 «3yuenue Tonorpaduun | OIIK-1 nabopaTo
anekTpuueckoro mos» win | (OITK-1.1) PHBIX
«Onpenenenne eMKOCTU OIIK-4 pabot
KoHieHcaropa ¢ momorinpo | (OTTK-4.1)
0aJITMCTUYECKOTO
raJIbBAaHOMETPa»
Tema 2 «[locrostaublil | JlaboparopHas padoTa Ne VYK-1(YK-1.2) | 3amwuTa 2
anekTpudeckuil Tok» | 3.2 «M3mepenune OIIK-1 nmabopato
CONPOTHUBIICHUS METOJIOM (OIIK-1.1) PHBIX
MOCTOBOM CXEMBI» WJTH OIIK-4 pabor
«Uccnenosanue nonesnoit | (OITK-4.1)
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Koa-

(dboTodIEMEHTa» W
«HccnenoBanue N3MydeHHs
a0COJIFOTHO TBEPIOTO TEJIay»
nnu «MccaenoBanme
BHemHero Gororddexran

dopmupyembie Bun BO
No Ne u Ha3BaHHUe JIEKIMii/ KOMIIETEHIIMH | KOHTPOJIb ‘Iz/lco
o Ne paznena J1200paTOPHBIX/ ) (MHIMKATOPBI HOTO Bﬂm'(”
NPAKTHYECKUX 3aHATHI JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
K03 pHIIHEHTA [TOJIE3HOTO
JENCTBUS HICTOYHHUKOB
MOCTOSTHHOTO TOKa» HITN
«MccnenoBanue BOJIbT-
aMIIEPHOUN XapaKTEPUCTUKU
MOJIYTIPOBOTHUKOBOTO
JOJIa»

4 Pa3nen 4. «<OnTrka 1 GOTOOHOIOTHYECKHE TTPOLIECCHI» 12/0
Tema 1 Jlexums Ne 4.1 OIIK-1 2
«I"eomeTrpuyeckas «['eomerpuueckast ontuka. | (OITK-1.1)

ONTHKA» WuTepdepenuus BOIH» OIIK-4
(c npuMeHeHneM (OIIK-4.1)
MYJIbTUMEAUNHOTO
000pyOBaHus)
Tema 2 «BonHoBas Jlexnus Ne 4.2 OIIK-1 2
onTHKa U KBaHTOBbIE | «/ludpaxius BoH. (OIIK-1.1)
CBOMCTBA CBETA» [Tonstpusanus BOJH. OIIK-4
KBaHTOBBIE CBOICTBA (OIIK-4.1)
CBETa»
(c mpuMeHeHneM
MYJIbTUMEAUNHOTO
000pyaOBaHU)
Tema 1 JlaGopatopHast pabota Ne VK-1(YK-1.2) | 3ammuTta 1
«I"eomeTrpuueckas 4.1 «Onpenenenue OIlK-1 naboparo
ONTHKA» nokasareneii npeomienus | (OITK-1.1) pHOI
Tema 2 «BonHOBas JKUJKOCTEN C TOMOIIBIO OIIK-4 paboThI
OITHKA M KBAaHTOBBIE | pedpakTOMeTpay Win (OIIK-4.1)
CBOIICTBA CBETa» «Omnpenenenne paguyca
KPUBU3HBI JIMH3BI C
MIOMOIIBIO KOJIEI]
Hprorona» nnu
«OmnpeneneHue IIUHBI
CBETOBOH BOJIHBI C
MOMOIIIBI0 AUPPAKITHOHHOM
PEIIETKI
JlaboparopHas pabota Ne YK-1 (VK-1.2) | 3amura 1
4.2 «OkcnepumentansHoe | OINK-1 nabopaTo
M3ydeHHE 3aKOHOB (OINK-1.1) pHOM
TeruioBoro uznydenusi» wim | OIK-4 paboThI
«HccnenoBanue (OIIK-4.1)
BaKyyMHOT'O
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Koa-

dopmupyembie Bun BO
No Ne u Ha3BaHue JIeKIMii/ KOMIIETEHIMH | KOHTpOIb | 12€0
. /;[ Ne pasnena J1a00paTOPHBIX/ (MHAUKATOPBI HOI0 B /lus
< HHX
NPAKTHYECKNX 3aHATHI JOCTHKEHHS | MEPOUPHS | ypayery
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
5 Paznensr 1-4 Konrponsnas padora no YK-1 (YK-1.2) | Konrpoib 2

pasznenam 1-4 OIIK-1 Hasg
(OIIK-1.1) pabota
OIIK-4
(OIIK-4.1)
Tabmuma 5

Hepequb BOIIPOCOB VI CAMOCTOATEIBbHOI0 U3YUYCHUA TUCHUIIJIHHDBI

e Ne Ilepeyenb paccMaTpuBaeMbIX BOMIPOCOB /1JIs1 CAMOCTOSAATEIbHOIO0 H3yYeHUs U
I /;1 pa3aeia nepevyeHb KOMINETEHIUI (MHAUKATOPOB JOCTHKEHUS KOMIIETEHIIUi1),
U TeMbl | OCBAMBAaeMbIX NPHU UX U3YUYEeHUH (MOKET 0CBAUBATHCS YACTh KOMIIETEHIIMH)

Pa3pen 1

1. |[Temal IIpocTpancTBO 1 Bpemsi. MoaenmpoBaHue KaKk METOJ, HAyYHOTO UCCIIEIOBAHUSL.
3aKOH BCEMUPHOTO TATOoTeHUs. Cuiibl B MpUPOJIe. 3aKOHBI COXPaHEHUSI
VK-1 (YK-1.2), OIIK-1 (OIIK-1.1), OIIK-4 (OITK-4.1)

Paznen 2

1. | Tema?2 [IpumeHeHue  mepBOro  Havajlla  TEPMOJMHAMUKH K  H30IMPOIEcCaM.
HeBo3MOXXHOCTh CO3/1aHUS «BEYHOTO JABUTATEINs» MEPBOTO M BTOPOTO poja.
3ammra OT 3JIEKTPOMArHUTHBIX U3ITYy4eHUI
YK-1 (VK-1.2), OIIK-1 (OIIK-1.1), OITK-4 (OITK-4.1)

Pa3nen 3

1. | Tema3 DnekTpuuecTBO B atMocdepe, rposbl. [llapoBas MonHus. DIeKTprUUecKoe moyie B
OJTHOPOJIHOM JHURJICKTPUKE. DJIEKTPUUECKUE MPeoOpa3oBaTesid SHEPTUH
VK-1 (VK-1.2), OIIK-1 (OIIK-1.1), OITK-4 (OITK-4.1)

Paznen 4

1. | Tema4 Ornrtruueckre CUCTEMBI, BOOPY’KAIOIIME TJ1a3 uenoBeka. KopnyckynsipHO-BOJIHOBOM
nyanusm cBeta. CoBpeMeHHbIE (PU3NYECKUE MPUHIIMITBI M TEXHOJIOTHH B CEITHCKOM
XO03SIUCTBE
YK-1 (VK-1.2), OIIK-1 (OIIK-1.1), OITK-4 (OITK-4.1)

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
Tabmnuma 6

IIpumeHeHMe AKTUBHBIX U HHTCPAKTUBHBIX 06p330BaTeJ'II)HI)IX TEeXHOJIOT Uil

Tema u popma 3ansaTHS

HanMeHOBaHMeE HCIO/Ib3YEMBIX AKTHUBHBIX H
HHTEPAKTHBHBIX 00pa30BaTeIbHbBIX TEXHOJIOTIHH

buosHepreTuka JI

ITpecc-kondepenIms

MaruurtHoe moiie B omnonornu | J1

Bcerpeua co cnenmancrom

JIP | PaGoTa B MaJIbIX Tpynmnax

Onrtuka

1
2
3. | Kunemartuka n J/lunamuka
4

JIP | PabGota B MasibIX rpynmnax
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6. Tekymunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTeCTALMSA MO0
UTOraM OCBOEHUS JUCHUIIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32aHUS UJIH HHbIE MAaTEePHAJIbI, HEO0XO0IUMbIe ISl
OLICHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH

TumnoBble 3a1aun 715 3aIIUTHI JA0OPATOPHBIX pabOT, JId 3a4eTa C OIICHKOU

3agauu no pasaeny 1

1. JIas epeBO3KH KUBOI PHIOBI HCIIONB3YETCs IICTEPHA EMKOCTBIO V = 3 M° | 3a1m01HeHHas
BOJIOH U3 npyaa. OUEHUTh, KAaKO€ MaKCUMAIIbHOE KOJMYECTBO PpI0 N MOXKHO JTOBE3TH B (CKUBOM
BHJIE», €CIIK OT PHIOOBOIHOTO XO3sICTBa 10 Topoja mMamuHa ener t =2 4. [l OleHKH CUUTaTh,
YTO TEPEBO3ATCS Kaprbl Macchl M =1xkr kaxnabiid. KoHIGHTpanus KHCIOpoaa B MPYIOBOW BOJIE
N, =10 mr/x, a neranpHas rpaHuIa KOHICHTPALMK KKCIOpOaa B Boje st Kaprma N, =0,7 mr/i.
CKOpOCTb MOTPEOIICHHS. KUCIOPOIA Ha SANHHLLY Macchl y Kapma U =90 mr/(kr-u).

2. YV 4enoBeka pPeQUICKTOPHBIA OTBET MBIMIILI, PA3THOAIONICH KOJEHO TIpH yaape
MEIUIIMHCKIM MOJIOTOYKOM, 3aHUMaeT okoio 35 mc. Uemy paBHa JUTMHA aKCOHA JBUTATEIHHOTO
HEHpOHA, MPOBOJIAIICTO HEPBHBIM HUMITYJIEC. CKOPOCTh PaCIpOCTPAHCHUS HEPBHOIO WMITYJIbCA
30m/c.

3. JlaBieHue BOIBI, TEKYIICH MO TOPU3OHTAILHOW TpyOe, NMPU HM3MEHEHWUH ILIOMIAN
ceueHust yBenmumiock Ha 350 I1a . Onpenenute U3MEHEHHE CKOPOCTH TEUCHHS, €CJIM HadalbHas
cKopocThb cocrasisiia 1,5 m/c.

3agauu no pasngey 2
1. Yewmy paBna sueprust W TterutoBoro aemwkerns 20 T kuciaopozaa npu remmeparype 10°C

? Kakas gacTh dTOH OHECPTHUU MPUXOAUTCA Ha AOJJIO IIOCTYyHAaTCIbHOI'O w JABIDKCHUA U KaKast

oCcT

4acTh Ha om0 Bpamarensaoro W, 2

2. V3MeHsist KOMMYECTBO Ta3a B IUIABATEIBHOM ITy3bIpe C TOMOIIBIO Ta30BOM JKEJIe3bl, PHIOBI
MOTYT MOJHUMATbCA U OMYCKaThCsl B TOJIIE BOJbI, HE padoTas IIABHUKAMHU, «HACTPAUBAsICh»
Ha HY)XHYIO ImyonHy. Kakoe KoamdecTBo ras3a (B MOJSIX) TOJDKHO BBIACTHUTHCS B IY3bIPh, YTOOBI
NObeMHAs CHNA yBemWumiaach Ha 5%? Hauanembelii o6bem myssipa  V, =3cm’, maeieHue

p =1051IIa, Temmeparypa t =17°C . Temneparypa U TaBJICHHUE B ITy3bIPE HE MEHSETCS.

3. Cuawnras, 4To Ta3 B IUIaBaTEIHLHOM ITy3BIpe PBIOBI TpeacTaBiseT cmech U3 90% kucnopoaa
u 10% a3zora (1o Macce), HaliTH MapuuaIbHOE AaBICHUE KaX10ro rasa. [lonHoe naBieHue B my3bipe
paBHO aTMOC(hEpPHOMY.

3agauu no pasaeay 3
1. Cumrasg, 4ro sJEKTpocONpOTHUBICHHE R TKaHM Tpecku B Tpolecce XpaHEHHUs
M3MeHsieTcs 1o 3akoHy R =2670e%* rne R BrpakeHo B OM, BpeMs t — B CyTKax), ONpeeUTh
3JIEKTPOCOIIPOTUBIIEHUE TPECKH MO UCTEUEHHUH 2,5 CYTOK XpaHEHHUSI.
2. Tlo >1eKTpOCOPOTHBIICHUIO TTPOAYKTOB MOKHO KOHTPOJIMPOBATh MX KadecTBO. Cunras
6aToH Ko10achl OJHOPOIHBIM MPOBOAHMKOM, HAWTH 3JIEKTPOCONPOTHUBICHHE OAaTOHA KOJIOACHI

ANaMCTpOM 5cM u Maccoi 1kr. C‘{I/ITaTB, 9TO YACIIBHOC 3JICKTPOCOIIPOTUBIICHUC KOJIOACHI PaBHO

2000 Om-cM, a ee mioTHOCTD — 1,7 -10° KF/M3 .
3. Macca 6arona kKom0acel JMaMeTpoM S cM paBHa 1Kr, a ero 3JeKTPOCONPOTHUBICHHE —
3,06 kOm . CunTas Kosnbacy MpoOBOJHUKOM, HAWTH €€ yIeIbHOE 3JICKTPOCONPOTUBIICHHE, TOIarasi,

YTO TUIOTHOCTH KO0ackl paBHa 1,7 -10° KF/ M.
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4. DIeKTpOoCONpOTHBIEHHE OaTOHa KOJIOachl, JUaMETp KOTOporo ScM, pasHo 3,06 kOwM .
Haiitu  maccy  kombackl, cuuTas €€  OJHOPOAHBIM  MPOBOJHUKOM C  yICIbHBIM
3NeKTpoconpoTHBIeHHeM pasHbM 2000 OM-cM 1 mwiotHocThIO 1,7-10° kr/Mm° .

5. Cuurtas, 4TO DJIEKTPOCONPOTHBIICHHE R TKaHW Kapma B 3aBUCHMOCTH OT BPEMEHHU
xpanenus t onpenensercs cootrHomenueM R =R e (R, — HayaibHOE 31EKTPOCONPOTHBIEHHE,
BbIpakeHHOe B OM, { BBIpaXEHO B CyTKax), HAHTH AJIEKTPOCONPOTHBIICHUE Kapra B Hayaie
XpaHEHUs, €CIU 110 UcTeueHuu 3 cyTok R crano paBHbM 1620 OMm.

6. [y M3MepeHHsi CKOPOCTH JBM)KCHHUS KPOBU B KPOBEHOCHBIX COCYAAX HCIIOJIB3YETCS
KaTeTep C 2JIEeKTPOMATHUTHBIM JaTYMKOM. B KaTeTepe MarutHOe moie ¢ uHmykmueir 107 Tx
co3maercs Karymkod pamuycom 1mm, wumetomer 40 ButkoB. Yemy paBHa cuia TOKa,
MPOTEKAFOIIETo 10 KaTyIKe?

7. DnexktpomarHuTHbId  cemapatop Al-JI9C npeaHa3HayeHHBIM IS BBIJICICHUS
METAJUIOMarHUTHBIX MPUMECEH M3 KPOBSIHOH MYKH, CO31aeT B pabodeM 3a30pe MarHUTHOE I10JIe
HanpsukeHHOCThI0 80 A/M . OnpeieiuTh BeMHYUHY HHAYKIIMA MATHUTHOTO MOJIs B paboyeM 3a30pe
ceraparopa.

8. i u3yuyeHus ACHCTBUSI MAHUTHOTO TOJISl HA POCT KPOJIMKA €r0 MOMEIIAIOT B JUTMHHBIN
COJICHOM/I, BHIINIOJIHEHHBIN U3 MPOBOJIOKH nuameTpoM lmm. BHyTpu cosieHOMIa HaNpsHKEHHOCTb
marauTHoro o pasHa 300 D (spcren). [IpenenbHas cuiia Toka, KOTOPYIO MOKHO MTPOIMYCTHTD IO
poBoJioke, paBHa 6 A. M3 kakoro 4mcia ciIoeB COCTOMT OOMOTKAa COJICHOWMJA, €CJIM BUTKHU

HaMOTAaHbI BIUIOTHYIO IpYyT K Jpyry? 13 = 1000/ (47r) A/m

9. Jnsa w3ydeHHs NEHUCTBHSI MarHUTHOTO IIOJII HA Kapra KIOBETY C BOJOH, B KOTOPOM
OH IIJaBaeT, IMOMEUIAI0T B JUIMHHBIA COJICHOWJ, OJHOCIOWHAs OOMOTKa KOTOPOro cjejaHa
13 IIPOBOJIOKU C IUIOTHO IIPUIIETAOIIUMU APYT K ApYry BUTKaMu. OnpeAeauTs 1uaMeTp IPOBOJIOKH,
€CII BHYTPHU COJICHOM/IA HEOOXOUMO CO3/IaTh HAIPSHKEHHOCTh MarHuTHOro mois H =1250 A/m
npu cuiie Toka B 1A .

10.CkaT TIBIBET TOPHU3OHTAIBRHO CO CKOpOCThIO 2 M/c. OnpenenuTs pa3HOCTh
MOTEHIMAJIOB, BO3HUKAIOUIYI0 MEX1y KOHIIaMU OOKOBBIX IUIABHUKOB PBIOBI, €CIIM BEpTUKAIbHAs
COCTaBIAIONIAs MHAYKIIMH MATHUTHOTO TIoNs 3eMitu paBHa 5-107° T . Illupuna peioer 50 cM .

3anaum no pasjaeny 4
1. Yenorek cTout Ha paccrosHuU a =50cM oT GoJBIIOro ImIoCKOro 3epkaia. Ha xakom
pPacCTOSTHUM OH BUAMUT CBoe n3o0pakeHue? Kakoe 3To nzodpaxxenue?
2. JKyk HauMHAeT MOJI3TH OT cOOMparoIlel JIMH3bI BIOJb €€ IIaBHON onTuueckoil ocu. Kak
OyZeT MEeHAThCS N300paKCHHE KyKa, €CITH BHAYaJIe OH HAXOIHUJICS BIUIOTHYIO K JIMH3E?
3. Boxa ocBemieHa KpacHBIM CBETOM, I KOTOPOTO JIJTMHA BOJIHBI B Bo3ayxe A =0,7 MKM .

Kaxkoii Oyner nimaa BonHb! A, B Boze? Ilokasatens npenomienns Boasl N =1,33. Kakoii ceer Oyzmer
BUJETH HBIPSUIBIIUK MOJT BOJOM?

4. BblYMcIMTh MMOKa3aTeNb MOMJIOMIEHHS CBETa KUPOBOM TKAHBIO, €CIIH MPH MPOX0XKICHUN
CBeTa yepe3 TKaHb TOJIIIMHBI 3 MM HHTEHCUBHOCTh YMEHbIINUIACh Ha 94%.

TunoBoii BApUAHT KOHTPOJIbHOM PadoThI
1. [ns cymku MOJIOYHBIX IMPOAYKTOB MCIHOJIB3YIOTCS BaJIbLIOBBIE CYIIMIKU. MIX OCHOBHBIM
pa60qHM OpTraHoOM ABJIAIOTCA HUJIMHAPUYCCKHUC BaJlblbl, HA MOBCPXHOCTU KOTOPBIX IMPOUCXOIAUT
BBICYHIMBAHHUEC TOHKOT'O CJIOA MOJIOYHBIX IMMPOAYKTOB 3a CUCT TCILIA, IOABOAMMOT'O HArp€ThIM IMapoOM
BHYTPH BaJIbIIOB. BpeMst BeicymmBaHus Mosioka paBHO 10 ¢, yrox moBopoTa BajbIla 3a 3TO BpeMs

pasen 300°. OnpeaenuTs yriioByIO CKOPOCTh U YaCTOTY BpallleHUs BajIbIla.
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2. B cocyne oovemom V =0,3 1 npu Temneparype T =290 K Haxoaurcs HEKOTOPHIH ras.

Ha ckombko MOHU3WTCS J[AaBIEHHWE P raza B COCyIde, €CIM W3 HEro H3-3a YTEYKH BBIACT
N =1019 monekymn ?

3. KopoBa, crosmas Ha W30JIMPOBAHHOM IIOIY, KOCHYJIAaChb OIOJIEHHOTO IIPOBOJA,
Haxoxsauierocs mox HanpsokenneM 220B, w  momyumna  3apsn  4,4HKn. Onpenenuthb

IIEKTPOEMKOCTD TeJIa KOPOBBIL
4. VYroJs NMoJHOTO BHYTPEHHETO OTPA)KEHUs Ul POrOBMIIBI IJ1a3a paBeH 46°. Bprunciaurhb
JUIS POTOBULIBI YTOJI MOJHOU nossipu3anuu (yroia bprocrepa).

Bormpocs! aj1st 3ammThl 1ab0paTopHBIX paboT

Bonpocsi o pazneay 1

=

3akonsl HeroToHa
OCHOBHO¥ 3aKOH IMHaMHUKH BpaIiatelbHOro aBmwkKeHus. Ero popmynupoBku

wmn

[Tapametpsl (s, v, a) PaBHOMEpPHOTO U PaBHONEPEMEHHOTo JBIKeHHUs. KuHemarndyeckue

dhopMyIibl

Kunernueckast s3Heprust BpalaTeabHOro JBUKEHUS

IIpupona 1 BuAbI CUl TpEHUs

Cuna TpeHus KaueHHUsl, CKOJIbKEHUS, TIOKOS

[TapameTpsl U GOPMYIIbI, OMMCHIBAIOIIME BPAIIATEIbHOE IBUKEHUE

MoOMeHT nHepIUU MaTEPUAIBHOM TOYKH U TeJla

OCHOBHOM 3aKOH TUHAMUKH BpalaTeIbHOIO IBUKEHUS

0. Teopema Illreitnepa

1. lnarpamma pactspxenus. [Ipenen npouHocTy, ynpyrocT, TEKy4ecTu

12. 3akon I'yka B muddepennmanbHoi 1 HHTErpaibHON popme. OTHOCHTENBHOE U a0COMIOTHOE
yanuHenue. HanpspokeHne

13. 3ak0H coXpaHEHHUsT MEXaHHYECKOW YHEPTUHU

14. 3akoH coxpaHEeHHs1 MOMEHTa UMITYJIbCa IPU BPaIlaTeIbHOM JIBUKEHUU

15. Onucanue ABMKEHUS Tea B MOJIE CHII TSKECTH (TI0J] YIJIOM K TOPU30HTY)

16. YpaBHeHHe HEpa3phIBHOCTH

17. YpaBuenue bepuynnu

18. Bszkocts. Koadduument Bszkoctu (quHaMuueckoil M kuHematumdeckoil). [lapamerpsl,
OTIpEEIAIONINE BA3KOCTh CPEIb

19. Pexumsbl Teuenns xxuakoctd. Yucio Peitnonbaca

20. ®uznveckuit, Ipy>)KUHHBIN 1 MaTEMaTHIECKU MasTHUK. [[puBeieHHas JTMHA PU3UIECKOTO
MasiTHUKa

21. XapakTepuCTHKH KoJieOaHmid (TIeprUo/I, 9acTOTa, aMIUTHTY/Ia, (hasa)

22. Bonna. Bujel BosiH. XapakTepuUCTUKU BOJIH

23. ®opmyra pacdera epuo/a MpyKHHHOTO, (PU3NIECKOTO M MATEMAaTHIECKOTO MasiTHUKA

RR©O©oo~N O A

Bonpocsl o pasaeny 2
OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpUHU
WUneanpHbIil ra3
YpaBHEHHE COCTOSIHUSA UACAIBHOIO ra3a
[lIxana KensBuna u Lenbcust
I'a30BBIE 3aKOHBI
N3onporieccrr
[lepBoe HavasI0 TEPMOIUHAMUKHI
KII/I TermoBoro nBurarens u uaeaibHOW MamrHbl KapHo
PeanbHblii ra3. Ypasnenue Ban-/lep-Baansca
10 AnunabaTHsiii mporecc. Koaddunuent [lyaccona

CoNoOR~wWNE

17



CoNOOR~WN P

22.

23.

24,

25.

N

2 ©OoND O AW

11.
12.
13.

14.

0.

Bonpocsl no pa3neay 3
HamnpskeHHOCTB M TOTEHIMAT 3JIEKTPOCTaTUYECKOTO MOJIsA, CBA3b MEXKAY HUMHU
[Tpuntun cyneprio3unuu nojei. Pabora moms
Teopema 0 HUPKYIALUN BEKTOpA HANPSKEHHOCTU
CunoBble IMHUU U SKBUMIOTEHIIMATbHBIC TTOBEPXHOCTH, UX B3aUMOCBS3b. BekTop rpaguenta
Teopema ["aycca [u1s 3JIEKTPOCTaTUYECKOTO OIS B BAKYyyM€E U BELIECTBE
Emkocts. [Tapamerpsl, onpeensioniue eMKOCTb IJI0CKOT0 KOHEHCcaTopa
CBs13b HAaIPSDKEHUS U HANIPSKEHHOCTH B 3JIEKTPOCTATUUECKOM I10JI€
CoennHeHUs KOHIEHCATOPOB
Tunsl AUAIEKTPUKOB U BUJIBI nossipu3anuu. [lonspusoBannocTs. Jusnekrpudeckas
IIPOHULAEMOCTh. DJIEKTPUUECKOE CMELICHHUE

. DHeprus 3apsHKeHHOro NPOBOJHMKA, KOHAeHcaTopa. O0beMHas INIOTHOCTh SHEPTUN
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

ConpoTuBJICHHE MTPOBOJIOYHOTO TPOBOTHUKA

CoeaunHeHus MPOBOJHUKOB

Cwiia ¥ II0THOCTh TOKA

3akonbl OMma

3akon JIxoyns — Jlenna

[TpaBuna Kupxrodga

[TorymmpoBOTHUKH, UX OTIMYHE OT METAJUIOB U JTUAJICKTPHKOB
DNEKTPOHHAs U IBIPOYHAs TPOBOAMMOCTD B OTYIIPOBOTHUKAX
CoOcTBeHHAS U IPUMECHAS TPOBOAMMOCTE B TIOJTYIIPOBOTHUKAX
[TorynmpoBOIHUKH P - U N -TUIIA, KX TOTy4eHUE

MaruautHoe none, ero xapakrepuctuku. Cunossle nuHuu. Cuna JlopeHua u cuina Ammepa.
3akoH buo-Casappa-Jlamiaca. MarautHoe nosie 3eMiun
OcHOBHBIE NOJIOKEHUS TEOPUHU DIIEKTPOMATHUTHOIO N0J1s1 MakcBena. YpaBHeHus Makcsena.

Teopema o nupkynsanuu Bekropa B . Teopema ["aycca s MarHUTHOTO 10JIs B BAKYyyMe
®deppo-, napa- U JUaMarHeTUKU, UX OTIMYUTEIbHbIE 0COOCHHOCTH. MeXaHu3M (GopMHpOBaHUS
OCTaTOYHOI HaMarHM4eHHOCTH y peppomarneTukoB. Touka Kropu. [leTns ructepesuca

MaruutHoe mnosie. Ilotok Bekropa B. SIBieHue 31eKTpOMarHUTHOM MHIYKIMH U
camounaykuuu. IIpasuno Jlenna
OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOMArHUTHOrO 1ojisi MakcBeiia. Y paBHEHUs

Makcgenna. Teopema o nupkynsiuu Bekropa B . Teopema I'aycca 1i1st MarHUTHOTO MOJIS B
BaKyyMe

Bonpocs! no pasaeny 4
3aKOHBI OTPAKEHUS U MPETOMIIEHHS CBETOBBIX BOJIH
OTHOCHUTENBHBIN M aOCOMIOTHBIN MOKa3aTeau MpeloMiIeHHs. SIBlIeHHE MOJIHOIO BHYTPEHHETrO
OTpaXeHHUs
[Monspuzanus ceera. Yron bprocrepa. 3akon Maitoca
UnTepdepenius u qudpaxus cBeTa
OmnsiT FOHra. MaTepdepenus B TOHKUX TIEHKaX
Konpa HeroTOHA B OTpa)k€HHOM M IPOXOSALIEM CBETE
VYcnoBue nHTephEepEeHIMOHHBIX MAKCHMYMOB 1 MUHUMYMOB
ITpunnun [Noiirenca-®penens. 30up1 Openens
VYciioBHe rTaBHBIX MAKCHMYMOB 1 MUHUMYMOB JUISL TU(PPAKLIIHOHHON PELIETKH
JudpaxknuoHHas kKapTHHA B MOHOXpOMaTHYeCKOM U 0estoM cBeTe. Paszpeniaromas cnocoOHOCTh
TU(PPaKIUOHHON PELIeTKH
SAsnenne potosrddexra. Bunsr poroadpdexra
VYpaBuenue Diinmreiina. Kpacnas rpanuna gporosgpexra
[TapameTpsl, XapaKTepU3yIOIIKe CIIOCOOHOCTH TeJl MOTJIOMATh U U3JIy4aTh IEKTPOMArHUTHbIE
BOJIHBI
3akon Kupxroda. 3akon Credana — bonpiimana. 3akon Buna
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15. A6comotHo yepHoe Teno. Cepoe Temo

16. Criextp. Bunsl criektpoB. CrieKTpbl HCITycKaHUs U noriomieHus. CneKTpaibHbIM aHaIu3 U ero
IpUMEHEHHE

17. Iloctynars! bopa. OOpa3zoBaHue clIeKTpa U3Iy4EHHs aTOMa BOJ0OpO/ia

[TepedeHs BOMPOCOB, BEIHOCUMBIX Ha MPOMEKYTOYHYIO aTTECTAIMIO (3a9€T C OIEHKOH)
Pasznea 1 «MexaHuka 1 OMOMEXAHUKAY

1.

2.

9.

10.
11.
12.
13.

14.
15.

16.

17.
18.

19.
20.

21.
22.
23.

[Tpeamer ¢uzuku. Meroas! puznueckoro uccinenopadus. Posb Gpu3uky B pa3BUTUH TEXHUKU
U BJIMSIHUE TEXHUKU Ha Pa3BUTHE (DUBHKH.

Mexanuueckoe IBW)KEHHE Kak mpocreimas ¢opma asrkeHus marepun. Kiaccuueckas
MexaHuka. [IpocTpaHCcTBO M BpeMs B KIaCCUYECKOU MeXaHuke. DU3nyecKkue MOJCIIH.
Kunemarndeckoe onvcanue JBUKEHHs TOUKH. CKOPOCTb U YCKOPEHUE IIPU KPUBOJIMHEHHOM
nBrkeHnr. HopManbHOe U KacaTelbHOE (TaHI€HLIMAIbHOE) YCKOPEHHUS.

JIBMKEHME TOYKHM IO OKPYKHOCTH. BEKTOpBI yriioBOM CKOPOCTH M YIJIOBOI'O YCKOPEHHUSI.
CBs13b JIMHEWHBIX CKOPOCTEHN U YCKOPEHUH C YTJIOBBIMU CKOPOCTSIMHU U YCKOPEHUSMHU.
Junamuka. Mexanudeckas cucrema. Cuna. Macca u umnyinsc. CoBpeMeHHasi TPaKTOBKa
3akoHOB HproToHa. CHilbl B MEXAHUKE.

MMIysibC cCCTEMBI MaTepUANIbHBIX TOUYEK. 3aKOH COXPAaHEHUS UMITYJIbCA.

O6o6mmennas popmymupoka |l 3akona HeroroHa. 3aK0H BCEeMUPHOTO TATOTCHUS.

OHeprus Kak yHUBEpcallbHasi Mepa pa3InuHbIX GOpM IBMXKEHUS U B3aumozencTBus. Pabora
cuibl. KOHCepBaTHBHBIE 1 HEKOHCEPBATUBHBIE CHIIBI. MOITHOCT.

Kunernyeckas 3Heprus MexaHM4ecKo cucreMsl. [loTeHnManpHas 3Heprus.

3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE. Y Aaphl.

Mowment unepuuu. Teopema IllTerinepa.

MowmeHT cuibl. OCHOBHOE ypaBHEHHME JUHAMHUKHU BpalllaTeJIbHOTO ABHKEHUS TBEPIOTO TeNa.
Kunernueckast sHeprusi Bpallarollerocs M Karsmierocs TBepAoro Ttena. Pabora mpu
BpalLlaTeIbHOM JBH)KEHUU.

MoMeHT uMITysibca MaTepUAIIBHON TOUYKH, MEXAaHWUYECKON CUCTEMBI U TelIa.

OcHOBHOE ypaBHEHHE TMHAMMKH BPAIIaTEIbHOTO JIBUKEHUS TBEPJOTO Tejla B 0000IEHHOM
BU/JIE. 3aKOH COXpaHEHUSI MOMEHTa UMITYJbCa.

Hedopmarus B 1Bepnom Ttene. 3akoH ['yka. Koadounment Ilyaccona. Juarpamma
pacTsKEHUS.

I'mapocratika HecxxuMaeMol >xuakoctu. JlaBnenue cronbda sxuakoctu. Cuna Apxumena.
CrannoHapHOe TEYEHHE HI€aTbHOW >KMJKOCTH. YPaBHEHHE HEPa3pbIBHOCTU. YpaBHEHUE
bepnymn.

Bsaskocts xxunkoctu. Pexxnmel Teuenust. Yucno PeliHonbaca.

Knaccugukanus konebanuil. YpaBHEeHHE T'apMOHMYECKHX KojiebaHuil. MexaHudeckue
koneOaHus. OHeprus KkoneOanuil. JuddepennumanbHoe ypaBHEHHE TapMOHHUYECKUX
KoJIeOaHU .

MasiTHUKW.

CBoboaHble 3aTyxaromue konedanus. Beinyxnennsie konedanus. Pe3onanc.

BonnoBoe amxenue. [lnmockas rapmMoHudeckas BOJIHA. J[JIMHA BOJIHBI, BOJIHOBOE YHCIIO,
¢azoBas CKOpPOCTh. YpaBHEHUE BOJIHBI.

Pasznea 2 «TepMoauHaMuUKa U OMOYHEPTETUKAY

24.

25.

26.
27.

28.

CTaTUCTHYECKHA M TEePMOJMHAMUYECKHN MeToAbl uccienoBaHus. OCHOBHOE ypaBHEHHUE
MOJICKYJISIPHO-KMHETHUECKON TEOpUH HJICTbHBIX Ta30B. TemrieparypHas mkana Llenmbcus u
KenpBuHa.

Cpenusiss KWUHETHYECKas SHEPTHs MOJeKyld. MOJeKyasIpHO-KHHETHYECKOE TOJIKOBAHHE
a0COIOTHOW TEMIEPATYPHI.

Pacnpenenenne Makcgeia MOJIEKYJ UAEATBHOIO rasa.

Pacnipenenenne bonpiimana u 6apomerpudeckas popmyna. CpegHee YUCIO CTOIKHOBEHUN U
CpenmHsis JIMHA CBOOOIHOTO Tpobera.

TepMoanHaMuyeckue napameTpsl. TepMoInHaMUIecKoe paBHOBECHE U MPoIIecC. Y paBHEHHE
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29.
30.
31.
32.

33.

34.

35.

COCTOSIHMS UACAIBHOIO ra3a. M3omnponeccsl.

[lepBoe Hauano TtepmonuHamuku. PabGorta raza. TemmooOMeH, KOJIMYECTBO TETUIOTHI.
BuyTpennsis sHeprus uaeaibHoro raza. Yucio crenexeit cBo0OOIbI.

[TpuMeHeHne epBOro Havaxa TEPMOJIUHAMUKH K H30mporeccaMm. AanabaTHbIA mporiecc.
Tennoemkocth. YpaBHenue Maiiepa. Koaddurment Ilyaccona. [TonurporHsrii mporecc.
Huxnel. Tepmuueckuid KITJI nrkna. TeroBelie ABUratein, XoJoauiabHbIE MAlIMHbL. Teopema
Kapno. Iukn KapHo u ero k.nm.a. Bropoe Hauano TepMoAMHAMUKH.

Ob6parumebie 1 HeoOpaTuMbIe rporeccsl. DuTponus. HepaBencro Kiaysuyca. Onpenenenue
SHTPONHH PABHOBECHOW CUCTEMBI U€pPE3 TEPMOJIUHAMUYECKYIO BEPOSITHOCTh MAKPOCHUCTEMBI.
Teopema Hepucra-ITnanka.

Cwibl ¥ MOTEHLIMAIIbHASI YHEPTUS MEXMOJIEKYISIPHOTO B3auMOJCIHCTBUA. YpaBHeHHe Ban-
nep-Baanbca. 3otepmbl Ban-nep-Baanbca u skciepuMeHTaIbHbIE H30TEPMBI.

SAnenne nepenoca. uddysus, TEmIoNpoBOIHOCTh, BHYTPEHHEE TPEHUE.

Pa3znen 3 «DJISKTPOMAarHeTU3M 1 €T0 BIHMSIHHEC Ha 0HM000BLEKTHIY

36.

37.

38.

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.

DJNeKTpUYECKHE 3apsibl. 3aKOH COXpaHEHUsl 3apsaoB. BzaummoneilicTBue 3apsioB. 3aKOH
Kynona.

DNEKTPOCTaTUUECKOE I10JIE, €r0 XapaKTePUCTHKU. ODKBUIIOTEHUIUAIbHBIE IOBEPXHOCTU U
CHJIOBBIE JIMHUM IEKTPOCTATUYECKOT0 1ouis. [IpuHimn cyneprno3unuu nosuei.

[ToToxk BekTOpa HANpPSIKEHHOCTH 3JEKTpocTathuyeckoro mnoissd. Teopema [aycca (muis
BaKyyMa).

[ToTeHumanpHpli XapakTep 3JeKTpocTaTudeckoro mnoss. Ilonstue mnoreHuumana. Pacuer

paboThl MU MEpEeMEIICHUH 3apsiaa B dJeKTpocTaTuueckoM mone. Llupkymnsamnus Bekropa E
3JIEKTPOCTATUYECKOTO TOJIS.

Onpenenenne pa3HOCTH MOTEHIIUAIOB B 3JIEKTPOCTATHUECKOM IoJie. CBsI3b HAIPSHKEHHOCTH
U noTeHuana. ['paquent noteHuuana.

[IpOBOJHMKM B HIEKTPOCTATHYECKOM ToNie. PaBHOBECHE 3apsA/0B B MPOBOJHMKE. EMKOCTB
MIPOBOJIHUKOB.

Emkocte  kongeHcaTtopoB. CoO€IMHEHHMS  KOHJIEHCATOPOB. ODHEPrusi  3apspKEHHOTO
KOHJIEHCATOpA.

DHeprus MEKTPocTaTuueckoro mnossi. O6beMHast INIOTHOCTh SHEPTUH TOJIS.

Tunel nusnexktpukoB. [lodspuzanus OUAIEKTPUKOB U €€ BUIBL [lossipu30BaHHOCTH
JTUDJICKTPUKOB.  JMdnekTpuyeckas BOCHPHUUMYMBOCTH W MPOHHUIIAEMOCTh.  BekTop
ANEKTPUYECKOTO CMEIICHUSI.

CBoOonHble U cBsi3aHHble 3apsabl. Teopema [aycca nans monst B UDIIEKTPUKE.
CerHerosneKTpuKU. DIEKTPUUECKOE MOJIE B OJHOPOJAHOM JTUIIEKTPUKE.

IToCTOSAHHBIN  PNEKTPUYECKUK TOK, VYCIOBUS €ro CYIIECTBOBAHMSI W  OCHOBHBIE
xapaktepuctuku. Croponnue cuisbl. [lonstue 3/1C u HanpsikeHusI.

ComnpoTHBICHHE MPOBOJIOYHOTO MPOBOAHUKA. CoeMHEHUsT MPOBOAHUKOB. TeMriepaTypHas
3aBUCHUMOCTH COIIPOTUBIICHUS U €€ KaueCTBeHHOE 00bsicHeHHe. CBEpXIIPOBOAUMOCTD.

3akon Oma B HHTETpaIbHOM (Popme JJ1s1 OJHOPOIHOTO M HEOJHOPOTHOTO YIACTKOB LIETIH, TSI
MTOJHOM LEIH.

[TpaBuna Kupxroda.

3akoH [[xoyns — JleHna B uHTerpaabHol Gpopme. MOIHOCTh TOKA.

3akon Oma u J[xoyns - Jlenna B auddepennmansHoit popme.

DNeKTpuueckuii Tok B MeTamax. Kmiaccudeckass Teopusi 3JIEKTPONPOBOJHOCTH. TOK B
BaKyyMe. DMHCCHS JJIEKTPOHOB. ['a30BbIe pa3psibl.

[TonynmpoBonuuku. 30HHAs Teopust TBepaoro Ttena. CoOcTBeHHas U MpUMECHas
MIPOBOJIUMOCTH TTOTYITPOBOTHUKOB. Jnos.

MarHuTHOE 10J€e U €ro XapakTepUCTUKUA. Makpo- 1 MUKPOTOKU. Bo3nelicTBre MarHUTHOTO
MOJISI HA paMKy C TOKOM M Ha TIPSIMOJIMHEWHBIN TTPOBOTHUK C TOKOM.

CwioBble JIMHMM MAarHuTHOM wuHAYKUMH. CuioBas KapTMHAa MArHUTHOTO — TOJIA
NPSIMOJIMHEMHOTO TMPOBOJHMKA C TOKOM M KpyroBoro BuTka. [IpumHuummn cynepnozunuu
MAarHuTHBIX MOJIEH.
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56.
o7.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

3akoH buo — Capapa — Jlamnaca.

Bo3znelicTBue MarHuTHOrO 1oJ1s Ha ABMOKYyIIMiica 3apsa. Cuna Jlopenna. J[BukeHue 3apsizia B
MarauTHoM nojie. Iddext Xoma.

Buxpesoii xapakTep MarHuTHOro noJjs. Teopema ['aycca u TeopeMa 0 UUPKYJSALUU BEKTOPA
MarHuTHOW MHAYKIHH (B BAKYyMe).

HamarnmuuBanue wmarHetukoB. HanpsikeHHOCTP  MAarHMTHOrO  moJissl.  MarHutHas
MIPOHUIIAEMOCTh U MATHUTHAsI BOCIIPUUMYNBOCTb.

JlmamaraeTuku, napaMarHeTUKH U (peppoMarHeTUKH.

CBs3b BEKTOPOB B u H . 3akoH moiHoro Toxa JIUISl MATHUTHOTO MOJIA B BeliecTBe. Teopema
0 IUpKyJsiuuu Bektopa H.

OnektpomarHuTHass uWHAyKusA. OJC MHAYKIUMKW B TMOJABMXKHBIX ©  HEMOJBMXKHBIX
MpoBOJHMKaX. Bpamenue pamMmku B MarHuTHOM 1ose. Toku Dyko.

Camounnykuusi. WHIYKTUBHOCTH MpOBOAHMKA. 3akoH Jlenua. B3aumuas HMHIYKIHSL.
Tpancdopmartops.

PaboTa mo mepemenieHno MpoBOIHUKA ¢ TOKOM B MarHUTHOM T10JIe. DHEPIHsl MAarHUTHOTO
1o B cojeHoue. [ImoTHOCTh SHEpruyM MarHUTHOTO TOJISL.

BuxpeBoe snektpuueckoe mnose. Tok cmemenus. Cucrtema ypaBHeHME MakcBemia B
UHTETPAIBHON (opme.

Konebartenbupiit koHTyp. I[IpeoOpa3oBaHue sHepruM Ha pa3lIWYHBIX ATamnax KojeOaHus.
JuddepeHnmanbabie YpaBHEHHUS CBOOOTHBIX HE3aTyXAIONIMX M 3aTYXAMOIIUX KOJICOaHWH B
HEM UM UX PEILICHHUS.

JuddepeHnmansHoe ypaBHEHHE AJICKTPOMArHUTHOW BOJIHBI U ero pemicane. CKOpPOCTh
pacripocTpaHeHusi BOJIHBL. Bektop YmoBa-IlolHTHHTa. DHEpPreTHYecKre XapaKTepPUCTUKHU
ANEKTPOMArHUTHBIX BOJIH. [IIkasia 3neKTpoMarHuTHEIX BOJIH.

Pasznea 4 «Onrrka 1 GoToOMOIOTHYECKHE IPOLIECCHD)

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

78.

79.
80.

81.

82.

83.
84.

85.

Orntuka. 3akoHbI TeoMeTpudecKoit ontuku. [lonHoe BHyTpeHHee oTpakenue. JIMH3bL.
Wntepdepenius cBera. YcnoBUS BO3HUKHOBEHHUS HHTepdepeHunu. MeTos BeKTOpHOMH
JarpamMMmBbl JJIs CII0KEHUS IBYX WM HECKOJIBKUX BOJIH.

[TpuHIMN NoTydYeHus: HHTEpPEPEIMOHHON KapTHHBI. Y CJIOBUS MaKCUMYMOB U MUHHUMYMOB.
PaznocTs ¢a3 u pazHocTh X0/12.

Wutepdepenius B Tonkoil miuenke. Konbia HeroToHa.

Hudpaxnus csera. [punuun I'toiirenca-®penens. 3ous Openens.

Judpakius Ha KpyriaoM oTBepcTuu. Judpakiins Ha ITMHHON HIETH.

JudpaxknuonHas pemerka. ['naBHble MakcuMyMmbl. [ aBHble MUHUMYMBI. Paszpemaromias
CIOCOOHOCTb.

[TonsspuzoBanHbIi cBeT. Buapl nonspuszanuu. CriocoObl HoMydeHus MOISPU30BaHHOTO CBETA.
ITpoxokaeHne eCTECTBEHHOIO CBETA YePE3 MOJIIpu3aTop U aHanu3atop. [loBopoT ninockoctu
MOJISIPA3ALUH.

[Tonsspu3zanus cBeTa NpU OTPAKEHUM W NPEIOMIIEHMHM Ha I'PAaHULE AUDJIEKTPUKOB. 3aKOH
Bbprocrepa. JIBoliHOE TydenpeioMIICHHE.

KopmyckynsapHo-BomHOBOH nyanu3m cBeta. KBaHT cBera. DHeprus U UMIYJbC (HOTOHA.
Bremnnii pororddexr.

CgeroBoe nasienue. OnpiTel Jlebenera. dpdext Komnrona.

TennoBoe wu3nmyuenue. 3akoH Kupxroda. AbGcomtorHo udepHoe Teno. 3akoH Credana —
bonbpumana. 3akon Buna.

TemmoBoe nznyuenne. @opmyna [nanka. Pacnpenenenue sHeprun B CEKTPE U3ITYyUECHHS IO
4acTOTE U JJINHE BOJIHBI.

Mopnens aroma Tomcona u Pesepdopna-bopa. Onwitel Pesepdopaa mo paccessHuto anbda-
4acTULl. DMIIMPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX clieKTpax. Teopus bopa.

YpoBHHU 3HEPrUM aTromMa BoJIopoaa. KBaHTOBbIE yKcIia: TJIaBHOE, OpOUTAIBHOE, MATHUTHOE.
BousiHOBBIE CcBOMicTBa MHKpodacTull. [[nuHa BosHbl e bpoiisist u ee cBoicTtBa. BoinHoBas

byHKIIHS.
CoorHomenue HeonpeaeneHHoctel I eiizendepra. Ypasuenue Illpeaunrepa.
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6.2. Onucanne Nokaszaresieil M KpUTEpUEB KOHTPOJISA yCIIeBAeMOCTH,
ONnucaHue MKAJ OLeHHBAHUS

Kputepun oreHku pemeHus 3aiaddl Juis 3alluThl JIabOpaTOpHBIX padoT,
KOHTPOJILHOM paboTe, s 3a4eTa C OLEHKOM:

e 5 0a/UIOB BBICTABISIETCA CTYJIEHTY, €CIA B JIOTUYECKA BBICTPOCHHOM
pEelIeHUH MPaBUIILHO yKa3aHbl (POPMYJIbl BCEX HEOOXOIUMBIX (DU3UUYECKUX 3aKOHOB
C TOSCHEHUSIMH, CJIeJaHbl BCE HEOOXOJMMbIE MaTEeMaTUYECKHUE MpeoOpa3oBaHus,
pUCYHKH (TIpH HEOOXOJUMOCTH ), TIOJIYYEH MPABUIIbHBIN OTBET;

e 4 0aJju1a BBICTABIISIETCA CTY/ICHTY, €CJIU B OTBETE YKa3aHbl BCE HEOOXOUMBIE
duznyecKkre 3aK0HbI C MOSICHEHUSIMH, IPUBEICHBI PUCYHKHU (TP HEOOXOAUMOCTH ), HO
B MOSICHEHUSIX K (DU3MUECKUM 3aKOHAM WA B PUCYHKE COAEPKATCSI HETOYHOCTH, HITU
JIOTIyIIIeHa MaTEMaTHUECKHUE OIMOKa IPU PEIICHUY;

e 3 0anja BBICTABIACTCSA CTYIEHTY, €CJIM B OTBETE€ YKa3aHbl TOJBKO
HeoOXoauMble (DU3UYECKUE 3aKOHBI WM PUCYHKH (IIPU HEOOXOJUMOCTH), WIIU
B 3aKOHAX U PUCYHKE JOIYIIEHbI OLUINOKH;

e 2 0ajia — pelleHUe He CONEPKUT OCHOBHOM MOHATHIHBIN anmnapar 1o teme
3a/1aum.

Jns nomycka K 3adeTy C OLEHKOW CTYAEHT O0053aH pPEIIMTh HTOTOBYIO
KOHTPOJIbHYIO Pa0OTy Ha OLEHKY «3aUTEHOY.

HtoroBast oreHKka MO KOHTPOJIBHON paboTe «3a4TeHO» WIH «He 3aYTEeHO»
OTIPEIETSETCS 10 CpeHEMY OallTy IO BCEM 3a/layaM BapuaHTa KOHTPOJIBHOU PadOTHI:

0 — 2,4 6a/171a — «HE 32YTEHO»;

2,5 -5 0aJ1710B — «324TEHOY.

Kpurtepuu o1ieHKH BOMPOCOB JJIs 3aIIUTHI JIAOOPATOPHBIX padOT:

® «3a4YTEHO» BBICTABIIETCS CTYJCHTY, €CJIM B OTBETE HAa BOIPOC IMPABUIHLHO
yKa3aHbl BCE HEOOXOJuMbIEe (PU3NUECKHE 3aKOHBI U OIpPECICHUs C MOSICHEHUSIMHU,
MPaBUJIBHO ONMUCAHBI SBJIEHUS WJIM B OTBETE COAECPXKATCA HE3HAUYUTEIbHbBIC
HETOYHOCTH;

® «He 3a4YTEeHO» — OTBET HE COACPKUT OCHOBHOM MOHSATUIHBIN amnmnapar 1o TeMe
BOIIpOCa

Jlyst momycka K 3a4eTy C OIEHKOW CTYJIEHT 00s13aH 3aIUTUTh BCE BHITIOJTHEHHBIC
nabopaTopHbIe pabOTHI HA OIICHKY «3a4TEHO).

Hroroass oreHKa I10 3alIUTE JA0OPATOPHON pabOThl «3a4YTEHO» MM
«He 32a4TEeH0» OIPEICIIACTCS M0 CpeTHEMY OaILTy peleHus 3-X 3a71a4 o TeMe PaboThI:
2,5 — 5 6anaoB — «3auteHo»; (0 — 2,4 6a/171a — «He 3a4YTEHO0» U OTBETAM C OICHKOM
«3a4TEeH0» Ha BOMPOCHI I 3alMUTHl J1abopaTopHOU paboThl. MToromas oreHka
M0 3aIllUTe J1a0OpaTOPHOU PabOThl «3a4YTEHO0» COOTBETCTBYET PEIICHUIO 3ajad U
OTBETY Ha BOIMPOCHI /ISl 3aIIUTHI TAOOPATOPHOI pabOTHI C OLICHKAMH «3aUTEHO).

JInst BBITIOJTHEHUST W 3aIIUTHI JJA0OPaTOPHOUM pabOThl CTYJIEHTHI pPa3OUBAIOTCS
Ha Maible rpynmnbsl mo 3 — 5 yenoBek. Kaxkmas rpynma BBIOJTHSAET HA 3aHSATUU
WHIUBUYalIbHYIO0 padoty. Ilpu 3ammre paboThl Manoil Tpynmnoil OTBETHI Ka)AO0ro
CTYJEHTA OLICHUBAIOTCS 110 KPUTEPUAM UHIUBUYATBHO.
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Kpurepuu olieHKH BOMPOCOB K 3a4€TY C OLIEHKOM:

e 5 0aJ10B BBICTABIISIETCS CTYACHTY, €CJIM B JJOTUYECKU BRICTPOCHHOM OTBETE
Ha BOMNPOC TPABWIBHO YyKa3aHbl Bce HeoOXoaumble (U3HUECKUE 3aKOHBI MU
OTIpPE/IETICHUS C MOSICHEHUSIMH, MPABUJIBHO OINWCAHBI SBJICHUS, MPEACTABICH BBIBO/I
OCHOBHBIX ()OpMYJT B COOTBETCTBUU C U3JIO’KEHHBIM JIEKIIMOHHBIM MaTEpUaIOM;

e 4 paJi1a BBICTABIISIETCS CTYACHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOIUMbIC
¢usznyeckue 3aKOHBI U OMPEACNICHUS C TOSCHEHUSMH, OIHCAHBI SIBJICHUSA,
HO B MOSICHEHUSIX K (PU3NYECKUM 3aKOHAM M OTIPEECICHUSIM COIEPKATCS HETOYHOCTHU
U (WIM) SBJICHUS OMHCAHBI C OIMIMOKOW W (MJIM) HE TPEACTaBIICH BBIBOJ OCHOBHBIX
(GbopMys1 B COOTBETCTBHUH C U3JI0KEHHBIM JIEKITMOHHBIM MaTEPUAIIOM;

e 3 Oajuia BBICTaBISIETCS CTYACHTY, €CIM B OTBETE YKa3aHbl TOJBKO
HEOO0X0MbIe PU3NIECKUE 3aKOHBI, OTIPEICIICHUs 0€3 MOsICHEHHIA (M B MOSICHEHHSIX
cojepkarcsi OmUOKK) U (WIM) MPU ONKMCAHUU SBJICHUS JOMYIIEHbl OIIUMOKHU (WU
OMHMCAHUE OTCYTCTBYET);

e 2 Jpaji1a — OTBET HE COAECPKUT OCHOBHOW NMOHATHUMHBIM amnmapar mo TEeMe
BOIIPOCA.

JIist OlICHKM 3HAHWUW, YMEHUW, HAaBBIKOB W (POPMUPOBAHUS KOMIIECTEHIIUU
M0 JUCHUIUIMHE TPUMEHSETCS TPAAUIMOHHAS CHUCTEMa KOHTPOJS U OICHKU
yCIEBAEMOCTH CTYJIeHTOB. [Ipu ncmoap30BaHUM TPAAUIIMOHHON CUCTEMBI KOHTPOJIS U
OLICHKM  YCIEBA€MOCTH  CTYJIGHTOB  KPHUTEPUU  BBICTABICHUA  OIEHOK
0 YeThIpeXOaIbHOM CHUCTEME «OTJIIMYHO», «XOPOIIO», «YIOBICTBOPUTEIHLHO,
«HEYJIOBJIETBOPUTEIHLHOY.

Ha 3audere ¢ OLIEHKON CTYJEHT OTBEYAET HA OAMH TEOPETUUYECKUU BONPOC U
pemaeT oAHy 3a7avy. Bonpoc u 3aiady CTyA€HT BbIOMpAET CIy4yailHO U3 KOMIUIEKTa
IpeajiaraéMblX €My COOTBETCTBYIOLIMX MarepuaioB. MTOropas oleHKa MO 3a4eTy
C OLEHKOM BBICTABIACTCS TIO CpeIHEW apuPMETHUYECKOl OIIEHKE OTBETOB
Ha TEOPETUYECKUU BOMIPOC U PEIICHUS 3a0auH:

Kpurtepuu oneHuBaHusi pe3yJibTaTOB 00yUeHHUs /ISl CIa4U 3a4UeTa ¢ OleHKOMH
Tadmuma 7

Ounenka Kpurtepuu oueHuBaHus
OtnauyHo cpenHssi apudmeTrdeckast OlieHKa Mo OTBETY Ha
TEOPETUYECKHUI BONIPOC U PELIEHUE 3a0a4M - OT 4,5 10 5
0ajIoB; KOMIIETCHIINH, 3aKPETUIEHHBIC 3a JUCIUIUIMHOMN,
c(hopMUpPOBaHbI HA YPOBHE — BBICOKUIA;
Xopouio cpeansisa apudmeTnyeckas orieHKa Mo OTBETY Ha
TEOPETUYECKHUI BOMPOC U PELICHUE 3a7a4u - OT 3,5 110
4,4 GanioB; KOMIIETCHIIUH, 3aKPEIJIEHHBIE 32
JTUCITUTUTMHOM, C(OOPMHUPOBAHBI HA YPOBHE — XOPOIITUH
(cpenHmii)
Y 10BJIIETBOPUTEIIBHO cpenHsisi apudmeTrdeckast OrieHKa Mo OTBETY Ha
TEOPETUYECKHUI BONIPOC U PELICHUE 3a7a4H - OT 2,5 110
3,4 6aI0B; KOMIIETEHIINH, 3aKPETUIEHHBIC 32
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Ouenka Kpurepuu onieHuBanus
JUCLMIUIMHON, C(POPMUPOBAHBI HA YPOBHE —
JIOCTAaTOYHBIN

HeynoBnerBoputensHo | cpefHss apudmMeTndeckas OlieHKa 1o OTBETY Ha
TEOPETUYECKHI BOIPOC U penieHue 3aaauu - ot 0 no 2,4
0aJI0B; KOMITETEHITNH, 3aKPETIEHHBIC 33 JUCIUTLTNHOM,
He C(OPMUPOBAHEI

7. YueOHo-MeTOAuYecKOe U HH(popMAIIMOHHOE 0O0ecnievyeHue TUCITUTIMHBI
7.1 OcHoBHAas JUTEpaTypa

1. HWBanos, U. B. OcHoBsl pusuku u 6uodusuxu : yuebHoe nocodue / . B.
WBanoB. — 2-e uzn., uchp., non. — Caunkr-IlerepOypr : Jlans, 2022. — 208 c. —
ISBN 978-5-8114-1350-8. — TekcT : »nekTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/210917

2. Wsanos, U.B. Coopuuk 3ama4 o pusnke u 6nodusuke : yaebOHOE mocodme
/ UBano WU. B., JlanomoBa T. B., Ilponun b. B. ; Poccuiickuii roc. arpapHslii
yH-T - MCXA um. K. A. Tumupszera (Mocksa). - M. : MCXA, 2008. - 63 c.

7.2 JlonoJIHUTEJIbHASL JINTEPATYypPa

1. Tlponun, b.B. buomexanuka u TepMOJAMHAMHKA OHOCHUCTEM : y4eOHOE
nocobue / b. B. Ilponun ; Poccuiickuii rocy1apCcTBEHHBIN arpapHblii yHUBEPCUTET -
MCXA umenu K. A. Tumupszea (MockBa). - MockBa : PTAY-MCXA um. K. A.
Tumupssena, 2016. - 286 c.

2. TlokazeeB, K.B. COopHuk 3amad 1mo OMOMEXaHHKE U TEPMOJIUHAMUKE
ounocucteM : yueOHOE TocOOue s CTYIEHTOB By30B, 00YJarONTUXCsI TTO HAIIPABICHUIO
noaroroBku "3oorexnusa" / K. B. Ilokazee, b. B. Ilponun, II. b. Ilponun ;
Poccniicknii rocynapcrBeHHbIM arpapHblii yHuBepcuteT - MCXA umenn K. A.
TumupsizeBa (Mocksa). - Mocksa : Pocundopmarpotex, 2017. - 158 c.

3. PyO6un, A.b. buodmusuxka : yuebnuk / A. b. Pyoun. - Mocksa : KHOPYC,
2016. - 190 c.

4. Tlpounun, I1.b. KoMnbroTepHoe MoaeaupoBaHrue (PU3NUYECKUX MPOIECCOB B
71a00paTOPHOM IMPAKTUKYME: yaeOHOe TTocoOUe I CTYICHTOB BY30B, 00YUYarOIIHXCS
10 HampaBjJeHUIO MnoArotoBku "3oorexHus". PexomengoBano HMC 1npu
®enepanbHoM YMO 1o yKpyIHEHHOM TpYIIE€ CHEUUAIbHOCTEW W HANpaBICHUMN
MOATOTOBKY BhICIIETO 0OpazoBanus "Berepunapus u 3ootexuus'. / 1. b. [Iponun, b.
B. Ilponun; Poccuiickuil rocyaapcTBEHHbIN arpapHbiil yauBepcutet - MCXA umenu
K. A. TumupsizeBa (MockBa). — DIJIEKTpPOH. TEKCTOBble JaH. — MockBa:
Pocundopmarpotex, 2018. — 100 ¢. URL: http://elib.timacad.ru/dl/local/t0269.pdf>.

7.3 HopmaTuBHbBIE IPABOBbIE AKTHI
He npenycmorpeno.
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http://elib.timacad.ru/dl/local/t0269.pdf

7.4 Metoanueckue yKa3aHusl, peKOMeHIAlMU U APyrue MaTepuajbl K 3aHATHAM
Jist  mpoBeneHuss 71a0OpaTOPHBIX pabOT PEKOMEHJIYeTCs HUCIOJIb30BaTh

METOJANYECKUE YKa3aHUS:
1. Meronuueckue ykazaHus Kk JaboparopabiM padotam. M3a. BY3A. 1987-2018 r.

8. IlepeueHn pecypcoB HH(POPMALNMOHHO-TEIEKOMMYHHKAIIMOHHO ceTH
«AHTEpPHET», HEOOXOAMMBIX JIUIS OCBOCHHUS JUCIHILTHHBI
http://fizik.bos.ru/ - Caiitr nocBsmieH kypcy (uszuku 001c00pa3oBaTEILHON
IIIKOJTBI.
[lenb: 00JerYnuTh MOATOTOBKY yUaIUXCs K 9K3aMeHaM 1Mo (hU3HUKeE.

9. IlepeyeHb NMPOrPaMMHOI0 odecriedeHus1 U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
He npenycmotpeno

10. Onucanue MaTepraJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCyIleCTBJIEHHSI 00pa30BaTEJIHLHOI0 MpoIecca Mo AUCIHUILIHHE
Tabmauia 8

CBenenust 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY aYAUTOPUSMHU,

Ka0MHeTaMM, J1a00paTOPUAMH
HaumMeHoBaHue cieluaabHBIX
MOMeEIIleHHH M MTOMeIeHHH IJIsT
CaMOCTOSITeILHOH padoThI
(Ne yueOHOrO KOpIyCa,
Ne aynuropun)
VYuebnas naboparopusi, ayoumopus
0J151 NPOBEOeHUs: 2PDYNNOBLIX U
UHOUBUOYATILHBIX KOHCYIbMayull,

OcHaleHHOCTh crenualbHbIX MOMelleHuil U
NOMeIIeHUH Il CAMOCTOATEJIbHON PadoThI

Cron 21 mr.
Crynbs 39 .
Jocka menoBast 1 .

agrwbE

meKyuje2o KOHmpoJisi u [xader 2 mrT.
NPOMENCYMOYHOU ammecmayuu TumnoBoii KOMIIEKT 000py0BaHMs Jab0opaTOpUn
(Yuebnsiit kopryc Ne 28, «MounekynsipHas pu3MKa 1 TepMOJIMHAMUKa» 1
ayn. 301a) . (mHB.Ne410124000603107)

6. TumoBoif KOMIUIEKT 000pyHOBaHUs JTabopaTopun
«Pu3nyeckre OCHOBBI MEXaHUKM» | 1IT. (MHB.
Ne410124000603116)

VYuebHas ayauTopus 1is 1. Tlapter 23 mT.
IIPOBEICHUS 3aHATHI CEMHMHAPCKOTO 2. Crymps lmir.
THUIIA, 2PYNNOBbIX U UHOUBUOYATLHBIX 3. Cron I mr.
KOHCYTbMAayuil, meKyuje2o KOHmpos 4. Jlocka menoBas l1mrT.
U NPOMEHCYMOUHOU ammecmayuu 5. Ilxadwr 1 mr.
(Yuebnsrit kopryc Ne 28,
ayn. 3016)
VYuebnas madoparopusi, ayoumopus 1. Cromsl 20 mT.
0151 NPOBeOeHUsl 2PYNNOBLIX U 2. Crynbs 29 mrT.
UHOUBUOYATILHBIX KOHCYTbMAYULl, 3. Hocka menoBas 1 mir.
mexyuje2o KOHmpoJis u 4. Ilxadst 1 mr.

I’lpOMe.chyl’l’IOllHOﬁ ammecmayuu
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HanmeHoBaHMe crienuaIbHbIX
NoMeNleHU U NoMeIleHu ! 115
CaMOCTOSITEJIbHOM PadoThI
(N\e yueOHOrO KOpIyCa,

Ne aynuropun)

OcHalIEeHHOCTD CHEIHAJILHBIX OMEIEeHUH 1
MOMeIIeHU VISl CAMOCTOSITE/IbHOI PadoThI

(Yueonsb1it kopryc Ne 28,
ayn. 302)

TumoBoii KOMIIEKT 000pyI0BaHHs JabopaTopun
«BomHOBBIE TIporiecch» 1 mT. (MHB.Ne
410124000603118)

6. TumoBoi KOMIUIEKT 000OpyAOBaHUs TabopaTOpun
«INEeKTpUYeCTBO U MarHeTusm» 1 mr. (MHB.Ne
410124000603235)
VYyebnas aynuropus s 1. Cron 1 mr.
MPOBEICHUS 3aHATUM JIEKIIMOHHOTO 2. Ilapter 70 mmT.
THUIIA 3. Crynbs lmr.
(Yuebnsrit koprryc Ne 28, 4. Jlocka menoBas | mrT.
ayn. 304) 5. Kadenpa 1 mr.
6. DOxpan 1 mr.
7. Tlpoextop 1 mir.
YyeOunas mabopatopusi, ayoumopus 1. Ilapter 17 mr.
0J151 NPOBEOeHUsI 2PYNNOBBIX U 2. Crynbs 35 mr.
UHOUBUOYATILHBIX KOHCYTbMAyULl, 3. Jlocka menoBas 1 mr.
meKyuje2o KOHmpoJisi u 4. Ilxadwer 1 mr.
5.

NPOMENCYMOUHOU ammecmayuu
(Yuebnsiit kopryc Ne 28,
ayn. 337)

IS

TunoBoii KOMIIEKT 000py10BaHMs Ja00paTOpUn
«KBanroBas ¢usuka» 1 mrt. (MHB.No
410124000603114)

VYcTaHoBKa A7 9KCIIEp. U3yd. 3aKOHOB TEIUL. U3JL.
1 mir. (uHB.Ne 410134000000313)

VYuebnas nmadoparopusi, ayoumopus
0151 NPOBeOeHUs. 2PYNNOBLIX U
UHOUBUOYATILHBIX KOHCYIbMAYUll,
meKywe20 KOHmMpOJis U
NPOMENCYMOYHOU ammecmayuu
(YueGuslit kopmyc Ne 28,
ayn. 336)

arONOE

[Tapter 20 mT.

Crynbs 34 mr.

Jlocka memnoBast 1 miT.

xader 1 mT.

TumnoBoit KOMIUIEKT 000pY0BaHUS TS
nabopatopun «KBanroBas ¢pusuka» 1 mr. (MHB.
Ne 410124000603113)

VYuebnas naboparopus, ayoumopus
0J151 NPOBEOeHUs: 2PYNNOBLIX U
UHOUBUOYATILHBIX KOHCYIbMayull,
meKyuje2o KOHmpoas u
NPOMENCYMOUHOU ammecmayuu
(Yuebnsrit kopryc Ne 28,
ayn. 335)

agrwbE

[TapTh! 16 mT.

Crynbs 34 mir.

Jlocka menoBas 1 miT.

[Mxadw! 1 mrT.

TumnoBoii KOMIIEKT 000py10BaHMs Ja00opaTOpun
«Bomnosble nporeccb» 1 mt. (MHB.Ne

410124000603117)

6. TumoBo¥ KOMIUIEKT 000PYAOBaHUS JTa0OPaATOPHH
«INeKTpUYeCTBO U MarHeTusm» 1 mr. (MHB.Ne
410124000603236)
VYuebnas naboparopusi, ayoumopus 1. Cromnpi 9 mir.
0J151 NPOBEOeHUs: 2PYNNOBLIX U 2. Crynbs 21 mr.
UHOUBUOYAILHBIX KOHCYIbMAYU, 3. TumoBoii koMIIeKT 000pyI0OBaHUS JTaA0OPATOPUU

meKywe2o KOHmMpOJis u
NPOMENCYMOUHOU ammecmayuu
(Yuebnsrit kopryc Ne 28,
ayn. 332)

«Pu3nyecKkrue OCHOBbI MEXaHUKN» | IIT. (MHB.

Ne410124000603115)

VYuebnas madoparopusi, ayoumopus
0]l NPOBedeHUsl 2PYNNOBLIX U

Crom 11 mir.
Crynbg 21 mr.
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HaumeHoBaHue crnienuaabHbIX
NMOMEILIEeHU U oMelleHH i As .
N OcHalleHHOCTH crenuaIbHbIX MOMelleHUil U
CaMOCTOSITEJIbHOM PadoThI . N
NOMeLleHMii ISl CAMOCTOSATEIbHOI padoThl
(N\e yueOHOrO KOpIyCa,
Ne aynuropun)
UHOUBUOYATILHBIX KOHCYTbMAYUll, 3. TumnoBoif KOMIUIEKT 000pyROBaHMs JabopaTopun
MeKyuje2o KOHmpoJs u «®Du3nuecKre OCHOBBI MEXaHUKW» | MIT. (MHB.
NPOMENHCYMOUHOU ammecmayuu No410124000603115)
(YueOGnsrit koprmyc Ne 28, 4. TumoBo# KOMIUIEKT 000pya0BaHuUs JabopaTopuun
ayn. 333) «MonekynsipHas (U3MKa U TEPMOAUHAMUKAY |
mt. (maB.Ne 410124000603106)
VYyebnas nadoparopusi, ayoumopus 1. JlaboparopHbie cTObI 18 mT.
0J151 NPOBEOeHUs. 2PYNNOBHIX U 2. Cron 1 mr.
UHOUBUOYATILHBIX KOHCYIbMAYUll, 3. Crynbs 45 mr.
MeKyuje2o0 KOHmpoJis u 4. Jlocka menoBas | mrT.
NPOMEINHCYMOUHOU ammecmayuu 5. IlIxader 3 mir.
(Yuebnsrit koprryc Ne 28,
ayz. 306a)
YyeOunas mabopatopusi, ayoumopus 1. Ilapter 27 mT.
0J151 NPOBEOeHUsI 2PDYNNOBLIX U 2. Crynbs 57 mr.
UHOUBUOYATILHBIX KOHCYTbMAyULl, 3. Jlocka menoBas 1 mr.
meKyuje2o KOHmpoJisi u 4. Ilxadsr 3 mr.
NPOMENCYMOYHOL ammecmayuu 5. TunoBo# KOMIUIEKT 000pya0BaHUs 1abopaTopuun
(YueOnsrit kopmyc Ne 28, «INEKTPUIECTBO U MarHeTu3m» 1 mr. (MHB.Ne
ayn. 3060) 410124000603236)
6. TumoBoif KOMIUIEKT 000pyHOBaHUs JabopaTopun
«MonexynsipHast pu3uKa u TepMOJAUHAMUKA |
mt. (mHB.Ne 410124000603106)
7. TunoBoi KOMIUIEKT 000pyR0oBaHMs JabopaTopun
«Pu3nyecKue OCHOBbI MEXaHUKM» 1 1IT. (MHB. Ne
410124000603115)
VYyeOHast ayquTopus ais 1. JlaboparopHsble cTosbl 15 miT.
IPOBEIEHUS 3aHATUI CEMUHAPCKOTO 2. Cron nns mpernoaasarens 1 mir.
TUTIA, AYOUMOPUsL OJis NPOBEOEHUs 3. Crynbs 47 mr.
2PYNNOBbIX U UHOUBUOYATILHBIX 4. Jlocka menoBas 2 IIT.
KOHCYTbmayut, mexkyue2o KOHmpOoJis 5. Mkadwer 1 mrT.
U NPOMEANCYMOYHOL ammecmayuu
(YueOns1it kopryc Ne 28,
ayn. 307)
LenTpanpHas Hay4yHast OuOIMOTEKA
nmenn H.W. Xene3HnoBa, yutanbHEIC
3aJ1bl OMOINOTEKH
Oo6mexutne. Komuara st
CaMOTIOJITOTOBKH

11. MeToanyeckue peKOMEHIAIMH CTYIEHTAM 110 OCBOCHHU IO TUCHMILIMHBI

[Tocne ka0t IeKIuu TpeOyeTcss CaMOCTOSTeNIbHAS TPOPA0OTKA H3JI0KEHHOTO
Matepuana. llepen 3aHsATHEM MO BBIMOIHEHUIO JIAOOPATOPHON PabOTHI HEOOXOIMMO
MOJTOTOBUTH KOHCTEKT PaOOThl, BHUMATEIFHO M3YyYUB COJEP’KAHUE METOJAMYECKUX
yKa3aHU#, ¥ 3alIOMHUTH TIOPSIOK BBITTOTHEHUS, TOBTOPUTH TEOPETUUECKHUIN MaTepra
0 TEME.
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OOpasoBaTenbHBIN MPOIECC MO AUCHHUIIMHE OPTaHU30BaH B (OpMe YIeOHBIX
3aHATUNA (KOHTakTHas paboTa (ayaIUTOPHOM M BHEAyJAUTOPHOM) OOyYarommXcs
C MpernojiaBaTe]eM U CaMOCTOSITENIbHAs paboTa oOydaronuxcs). YueOHbIE 3aHATHS
(B TOM 4UHCIEe TO pean3alud MPAKTHYECKOH TIOJATOTOBKH) MPEACTABICHBI
CJICYIOIMMHU BUAAMH, BKITIOUYas yIeOHBIC 3aHATHS, HAPABJICHHBIC HAa TIPAKTHUECKYIO
MIOJITOTOBKY OO0YYaIONINXCs U TPOBEACHUE TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH:

JIEKIUU (3aHATHUS JEKIIMOHHOTO THUIIA);

TPYIIIOBBIC KOHCYIbTAIINN;

WHIUBUyaJIbHBIC  KOHCYJIbTAIlAM W WHBIE  y4eOHBIE  3aHATHS,
MpeayCMaTPUBAOIINE WHINBHIYATHHYIO paOOTy MPENoaBaTelis ¢ 00yJaronuMCs;

n1abopaTopHbIE MPAKTUKYMBI,

camocCTosITeNbHasl paboTa 00yJaroIuXCsl.

Ha y4eOHBIX 3aHATHAX OOydYaroImuecs BBITIOJHIIOT —3alUIaHUPOBAHHBIE
HACTOSIIEH MPOrpaMMOii OTJIEeIbHBIE BUbI YYEOHBIX pa0d0T, B TOM YHUCIE OTIEIbHBIX
AJIIEMEHTOB PaboT, CBA3aHHBIX C OyayIIel mpodeccuoHaIbHOM AesTeNbHOCTIO. [loce
KKJI0M JIeKIMKU TpeOyeTCsl caMoCToATebHAs TPOopaboTKa U3JI0KEHHOTO MaTepuaa.
[Ipu moAroTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOIMMO MOBTOPUTH TEOPETUYECKUIMA
Matepuan mno Teme. [lepen 3aHATHEM 1O BBIMOJIHEHUIO JIAOOPATOPHOU PabOTHI
HEO0OXOJMMO TOJTOTOBUTH KOHCIEKT pabOThl, BHUMATEIbHO H3Y4YUB COJIEpP KaHHE
METOIMYCCKUX YKa3aHUH, ¥ 3aIIOMHUTH TIOPSIOK BHITIOJTHEHUS.

Buabl 1 popMbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH
CryneHT, OpOMyCTUBIIMKA JEKIMIO, JOJDKEH OTpaboTaTh TEOPETUUYECKUI
MaTeprall 0 COOTBETCTBYIOLIEN TEME CAMOCTOSATEIBHO.
CryneHT, NpONyCTUBIIMKM J1abopaTOpHYI paboTy, o0s3aH ee oTpadoTaTh
(BBITIOJTHUTH), PACCUUTATH U 3AIUTHUTD.

12. Meroauveckue peKOMEHIANUN NMPENOJABATE/SIM 110 OPraHU3aANNH 00yUeHUsA
10 JUCHMUILIUHE

st Oosiee yCHEMIHOTO OCBOEHUS AUCHUIUIMHBI «buonorunueckas (usmka»
PEKOMEHIyeTCsl CHayaja JaBaTh CTYAEHTaM JIEKIIMOHHBIM Marepuaj, a 3aTeM
3aKpemIATh €ro BUE Ja0OPaTOPHBIX 3aHATUH.

N3yueHne Kypca CKIaabIBaeTCs W3 JICKLMM, JIa0OpaTOPHBIX 3aHITUN U
CaMOCTOATENbHON pabOThI CTY/IEHTOB.

Ha nexuusix ocBemaroTcs OCHOBOMOJArarolIle BOMPOCHI MporpaMmbl. YacThb
pa3ziesioB BEBIHOCUTCS HA CAMOCTOSITENIbHYIO TPOPabOTKY.

JlaGopaTopHble pabOThl HATISAHO JAEMOHCTPUPYIOT (DU3UYECKUE 3aKOHBI H
SBJICHUSI, POPMUPYIOT HABBIKU IKCIIEPUMEHTATHHOU PAOOTHI.

IIporpammy paspaboraun:

e w_
Mapunosa C.A., k. ¢.-M. H Cfgj‘['//z“'“

U

—
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PELHEH3USA
Ha padouyro nporpammy aucuuiuinabl b1.0.07 «kbBUOJIOTUYECKAS ®U3UKA»
OIIOII BO no cnennaasHoctu 36.05.01 Berepnnapusi, HanpaBJjieHHOCTH «BeTepunapHo-
JleyeOHoe 1eJ10 U JIa0opaTOpHasi IMATHOCTHKAY», «BeTrepuHapHo-j1eyedOHOe €10 U (papManusi»
(kBajgu(uUKaANUA BHINYCKHUKA — BETEPUHAPHBIN Bpa4)

MouyHoBo#t Haranbeit AnexcanapoBHOM, OIIEHTOM Kadeapbl TexHOoCchepHO Oe30macHOCTH
®I'bOY BO «Poccuiickuil rocynapctBeHHbId arpaphblii yHuBepcuTeT — MCXA nmenu K.A.
TumupsizeBa», KaHIUAATOM TEXHUYECKUX HAyK (Zajee IO TEKCTy pELEH3EHT), NPOBEICHO
pelieH3upOBaHNe paboueii MIPOrpPaMMBbI JUCIUTLIAHBI «buonoruyeckas buzuka»
OIIOIT BO 1o crietmanprocTy 36.05.01 Berepunapusi, HanpaBieHHOCTH «BerepuHapHo-neue0HOe
JIeTI0 1 JTabopaTopHas IMarHoCTHKay, «BerepuHapHo-edeOHOe fem10 U hapmanus» (CrenruaaIbHOCTh)
pazpabotannoii B ®I'bOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHblii yHuBepcurer — MCXA
umenn K.A. TummupszeBa», Ha kadeape ¢usuku (paspadotunk — MapunoBa Codbsi AHapeeBHa,
JoueHT Kadenpsl GU3NKH, KaHAUIAT (PU3HKO-MaTEeMaTHYECKUX HAYK).

PaccmoTpeB npeicTapieHHbIC Ha PELEH3UI0 MaTepUAIIbI, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. lIpenbsaBnennas pabodas mporpamma AUCUUIIINHBI « buonornueckas ¢usuka» (naiee mo
tekcry [lporpamma) coomsemcmsyem tpeboBanusm P@I'OC BO mo crmenmansHocT 36.05.01
Berepunapus. [Iporpamma codepoicum Bce OCHOBHBIC pasJieNbl, coomeemcmseyem TpeOOBaHUSIM
K HOPMATHBHO-METOIMYECKUM JIOKYMEHTAM.

2. llpencrasnennass B I[Iporpamme akmyansnocms yueOHOW ITUCHUIUIMHBI B paMKax
peanuzauuu OIIOII BO ne nodnescum commnenuro — MUCIUIIIINHA OTHOCUTCS K 003aTEILHOM YacTH
yuebHoro nukia — b1.0.

3. IlpeacraBnennsie B [Iporpamme wyeru AMCUMIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO cneunansaoctu 36.05.01 Berepunapusi.

4. B cootBetctBuu ¢ [Iporpammoii 3a aucuumnuHoi «buonoruueckas Gusnka 3akpersieHa
3 komnemenyuu (3 unouxamopa). JlucuumuimHa «buonorndeckas Gpu3vka» M MPEICTaBICHHAS
[Tporpamma cnocodna peanuzosams UX B 00bSBICHHBIX TPEOOBAHUSIX.

5. Pe3ynomamul 00yyenus, npencTaBieHHble B [I[porpaMme B KaTeropwsx 3HaTh, YMETh,
BIAJIETh coomeemcmeylom CHeunuKke ¥ COJIEPKAHUIO JUCHMIUIMHBI U O0eMOHCHMpUpYIOm
B03MOHCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

6. OOmast Tpyno0EMKOCTh TUCHMIUIMHBI «bronornyeckas ¢usnka» coctaBiseT 2 3auéTHbIE
enuHuIbI (72 vaca).

7. VHdopmamuss o B3aMMOCBSI3M H3YYaeMbIX JUCLHUIUIMH M BOINPOCAaM HCKIIOYEHUS
OyOIMpoBaHMsI B COJEP)KAaHWM JUCLHUIUIMH coomeemcmeyem JIeACTBUTEIBHOCTH. J{MCIUIITHHA
«buonornyeckas pusmnka» B3auMocsszana ¢ 1pyrumu qucuuiuimaamu OIIOIT BO u YuyeOnoro ninana
no cnenuanbHoct 36.05.01 BerepuHapus M BO3MOXHOCTh JIyOJMpPOBaHUSA B COAEpPNKAHUU
OTCYTCTBYET.

8. IlpeacraBnennass  [Iporpamma  mpenmoyaraeT  MCIOJNB30BAaHHE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTMH, HCHOJB3YyEMBbIX MNpPU peaau3allyd pa3IU4YHbIX BHJOB Y4eOHOU
paboTtbr. @opMBI 00pa30BaTEIBHBIX TEXHOJIOTHIA coomeemcmayom cennGuKe TUCIUTUINHBL

9. Buapl, coaepkaHue U TPYHAOEMKOCTb CaMOCTOSTENbHOW paboOTHl  CTYIECHTOB,
npejcTaBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSIM K TIOATOTOBKE BBHITYCKHUKOB,
conepxaumest Bo @PI'OC BO cnenunansHoctr 36.05.01 Berepunapus.

10. IIpencraBnennsle W omnucanHeie B Ilporpamme QoOpMBI mekywerl OUEHKA 3HAHUH
coomeemcmayiom crieupuKe TUCHUILTMHBI U TPeOOBAHUAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJISI 3HAHUM CTYAEHTOB, NpeaycMoTpeHHas [Iporpammoit,
ocylecTBisieTcss B (opMe 3adera C OLIEHKOM, YTO coomeemcmeyem CTATyCy TUCHMILUIMHBI, Kak
JTUCIUTIIMHBI  00s3aTeNibHOW vacTu ydeOHoro 1wkia — b1.0. ®I'OC BO cnenmanbHOCTH
36.05.01 Berepunapusl.

11. ®opmbl onieHKH 3HaHUM, TpeAcTaBieHHbIe B [Iporpamme, coomeemcemsyrom cnenuduke
JUCLUUTUTMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.




12. YueOGHO-MeTOAMYECKOE  OOCCIEUYCHHE  JTUCHUIUIMHBI  TPEJCTaBIEHO:  OCHOBHOU
JUTEPATYpOil — 2 UCTOYHHKA (0a30BBIN YUeOHUK U COOPHHK 3aJ1a4), JOMOJHUTEIILHOM JIUTEpaTypoil
— 4 naumeHoBaHHMs W coomsemcmeyem TpeboBanusamM @OI'OC BO cnenmansHoct 36.05.01
Berepunapus.

13. MarepuanbHO-TeXHUYECKOE€ OOecreyeHne AUCHUILUTUHBI COOTBETCTBYET cHelu(uKe
muciuIuiiael - «buonorndeckas gu3uka» u  o0ecnedyMBaeT MCIOJIb30BaHUE COBPEMEHHBIX
00pa3oBaTeNbHbIX, B TOM YHCIIE HHTEPAKTUBHBIX METOJIOB OOyUEHHUSI.

14. Meroanueckue PpEeKOMEHJAMHU  CTYACHTaM H  METOAMYECKHE PEKOMEHAAINU
IpernoaaBaTessiM [0 OpraHu3aluu O0y4YeHHs N0 TUCHUILUIMHE JAl0T MPEACTaBiIeHHE O crenupuke
oOydeHus no nucuuruivie « buonorundeckas pusukay.

OBILIUE BbBIBOAbI

Ha ocHoBaHMM MpOBEAEHHOTO PELIEH3UPOBAHUS MOXKHO CJeNIaTh 3aKJII0UEHHUE, YTO XapakKTep,
CTPYKTYypa u coJiep>kaHue padoueii mporpammbl JucIUILIHHBL «bronorudeckas gusuka» OIIOIT BO
no HampasieHuto 36.05.01 Berepunapusa nHampaBieHHOCTH «BeTrepumHapHo-jeueOHOEe €10 U
JaGopaTopHasi THarHOCTHKAa», «BeTepuHapHo-1eyedHOe €10 U papManus» (KBaTUpHKAIHS
BBINYCKHUKA — BeTepHHAPHBIHA Bpau), paspaboTannas Mapunosoit Codbeit AHIPEeBHOH, OLEHTOM
kadenpsl QuU3MKH, KaHAUAATOM (HU3UKO-MATEMAaTHYCCKHX HAyK, COOTBETCTBYET TPEOOBAHUIM
®I'OC BO, coBpemMeHHBIM TpeOOBaHMIM 3KOHOMUKHU, PHIHKA TPY/AA U MO3BOJIUT MpH €€ peanu3alun
YCIICITHO 00eCIIeYynTh (OPMUPOBAHUE 3aIBICHHBIX KOMITCTESHITHH.

Penensent: Mouynosa Haranes AJIeKCaHAPOBHa, JIOLEHT Kadeapsl TexHochepHO# Ge3onacHocTH
d:l“BOY BO «Poccuiickuit rocynapcTeeHHsit arpapHslit yausepcutet — MCXA umenu
K.A. TuMmupszeBa», KaHIUAAT TEXHUYECKHX Hayk ¥

[
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