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AHHOTANMSA
padoueit nporpamMmmbl yueOHoi gucuuiinabl b1.0.11«BUOPU3UKA»

JJI51 MOATOTOBKHU 0akajiaBpa no HanpasJjeHuio 35.03.05 CagoBoacTso,
HanpabieHHOCTH «CeJieKINsl, TeHETHKA U OMOTEXHOJIOTHSA CATOBBIX KYJIbTYP»,
«IIpou3B0OACTBO MPOAYKIIUHN OBOIIHBIX, JIEKAPCTBEHHBIX U 3(PUPOMACTUIHBIX
pacTeHuii», «[11010BOACTBO 1 BUHOTPAaAPCTBOY, «/lekopaTUBHOE Ca0BOCTBO
U MUTOMHUKOBOJICTBOY

LHear ocBoeHMsi AUCHUILIMHBI.  (QopMupoBaHuEe y  oOydaroniuxcs
KOMITETEHIIUM, OOECIeUnBAIOIIMX BJIAJCHUE HaBbIKAMU JIaOOpaTOpPHOU pPaOOTHI,
METOJaMH  MaTeMaTHUYeCKOro MOJCIUPOBaHUS M (PU3MKH, HEOOXOAUMBIMU
B MPO(PECCHOHAIIBHON JEATEIBHOCTH, a TaK)Ke€ 3HAHUE OCHOBHBIX (DU3HUECKUX
KOHIICTIIIUN U 3aKOHOMEPHOCTEH, MPUMEHSIEMBIX B OMOJIOTHYECKUX UCCICAOBAHUIX.

MecTto aMCUMIUIMHBI B Y4eOHOM IJIaHe. JHUCIWIUIMHA BKJIIOYCHA
B 00s3aTeNbHYI0 YacTh y4eOHOro MjaHa Mo HampaBieHuio moarotoBku 35.03.05
CamoBoCTBO, HamMpaBIICHHOCTH «CeNeKIus, TeHETHKa M OMOTEXHOJOTHS CaIOBBIX
KynbTyp»,  «IIpOoM3BOACTBO  MPOIYKIMHA  OBOIIHBIX,  JICKAPCTBEHHBIX U
7(UpPOMACIUYHBIX pacTeHu», «[111010BOJICTBO U BUHOTPAIapCTBOY, «JlekopaTuBHOE
Ca/I0BOJICTBO ¥ TUTOMHUKOBOJICTBOY.

TpeGoBanusi Kk pe3yabTaTaM OCBO€HHSI IHCHMIUVIMHBI. B PE3yJIbTATe
OCBOCHHMSI JUCIMIUIMHBI (DOPMHUPYIOTCS CIICIYIONINE KOMITETEHIIMNA (MHIUKATOPHI):
VYK-1 (YK-1.1; VK-1.2; YK-1.3; YK-1.4).

KpaTtkoe coaep:kaHue TUCHMUIVIMHBI: MEXaHWKA, MOJICKYJsIpHas (U3NKA |
TEPMOJIMHAMHUKA, DJIEKTPOMArHETH3M, ONITHKA U DJIEMEHThI KBAHTOBOU MEXaHUKH.

OO0masi Tpy10eMKOCTh TUCHHMIIMHBI: 3 3a4eTHBIX eAuHUIIBI (108 yacoB).

IIpoMeKyTOYHBII KOHTPOJIb: 3 CEMECTp — 3aUeT.



1. Heab ocBOeHUsI JUCHUNIMHBI

Lenpto ocBoeHus nucuUIUIUHB «buoduszuka» sBiaseTcs Q(opMUPOBAHUE
y oOydamommxcs KOMIETEHIMH, OOeCleYnBaIOIIMX  BIAJCHUE  HABBIKAMHU
nabopaTopHOil pabOThl, METOJlaMU MaTeMaTHYECKOTrO MOJEIUPOBaHUS U (PU3UKH,
HEOOXOJUMBIMUA B NMPO(PECCHOHANBHON NEATENBHOCTH, a TAaK)Ke 3HAHUE OCHOBHBIX
bu3nyecKux KOHIEMIMA M 3aKOHOMEPHOCTEH, MPUMEHSEMBIX B OHOJOTHYECKHX
UCCJIETIOBAHUSIX.

2. MecTo TMCUMILIMHBI B YUeOHOM Ipolecce

HucnunnuHa «buoduszuka» OTHOCHUTCS K 00s3aTEIbHOM YacTH JUCHUIUIMH
yuyeOHoro Ttutana. JucnumumHa «buodusuka» peanusyercs B COOTBETCTBHUH
¢ tpeboBanusimu GI'OC BO, OIIOII BO u YyeOHOro miaHa o HarpaBJICHUIO
35.03.05 CanmoBoacTBo, HampaBiaeHHOCTH «CeeKiusi, TeHeTUKa U OMOTEXHOJIOTHUS
CaJIOBBbIX KYJbTYp», «lIpOHM3BOACTBO NPOAYKIMH OBOLIHBIX, JIEKAPCTBEHHBIX U
3(UpPOMACIIMYHBIX pacTeHU», «[111010BOACTBO U BUHOIPAapCTBOY, «JlekopaTuBHOE
CaJI0BOJICTBO Y TUTOMHUKOBOJICTBOY.

[IpenmecTByomuM KypcoM, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
nucturuinHa «buodusukay sBisieTcs AMCHUILUIMHA « MaTeMaTukay.

Hucuunnuna «buodusmuka» sBiIsIeTCs OCHOBOIOJNATAIOUIEH s U3y4eHUs
CJIEIYIOLIUX JUCIUIUINH: «ATPOMETEOPOIIOTHS, «be3omnacHocTh
KU3ZHEIEATeIbHOCTHY, «OCHOBBI HAYUHBIX UCCIIEIOBAHUI B CaIOBOACTBE.

OCOOEHHOCTBIO JUCHUIUIMHBI SBJSIETCS €€ HaIlpaBiICHHOCTh Ha pealu3aluio
CTYJE€HTaMU MOJYYEHHBIX 3HAHMM B MPAKTHYECKOW aesTenbHOCTH. OHa sBIsETCA
COCTaBHOM 4acThio IuKJIa qucuuiuivi (b1) u 3aauMaet oqHO U3 BeIylIMX MECT CpPEIH
byHIaMEHTAIBHBIX TUCIUILIVH.

PaGouass mporpamma aucturuimabl «buodu3uka» i WHBATUIOB W JIUI
C OrpaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0pOBbSl pa3paldaThIBA€TCsd WHIWBUIYAIBHO
C YYETOM OCOOEHHOCTEM TNCUXO(PU3NYECKOTO PpPa3BUTHUSA, HHAMBUAYaIbHBIX
BO3MOYKHOCTEHN M COCTOSIHUS 3[I0POBbSI TAKUX 00YUYaIOIIUXCS.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yabTATOB 00y4YeHUs
10 AMCHHUIINHE, COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTaTAMU OCBOCHUS
00pa3oBaTeIbHOI MPOrpaMMBblI
N3yuyenne naHHOW y4eOHOW IUCIMIIIMHBI HAMpaBlieHO Ha (OPMHpPOBAHUE
y 00Oy4Jaromuxcsi KOMIETCHIINH, TPEACTaBICHHbBIX B Ta0iuIe 1.



Taomuna 1

TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Coneprxanue o
No Kon . B pesynbTrare nuzydeHus: yueOHON AUCIUIUTMHBI
KOMIIETEHIINH WNHuaukaTopsl KOMIETEHIMH
/1 | KOMIETEHINH . 00yJaromuecst JOKHBL:
(wm e€ yacTh)
1. YK-1 Cnocoben ocymectBisath | YK-1.1 Ananusupyer 3agauy, 3HATh METOJIUKY peleHus (PU3NYECKHX 33124, OCHOBHBIE
IIOMCK, KPUTUYECKUI BblJIeJIsAs €€ 0a30BbIE COCTABIIAIOUINE, | IOHATHS, 3aKOHBI U MOJEIN MEXaHUKH, CTATUCTUYECKOM
aHaJIU3 U CUHTE3 OCYIIECTBIISIET AEKOMIIO3UIINIO ($U3HUKN U TEPMOJUHAMUKH, SJIEKTPUUECTBA U
uHpoOpMalUH, IPUMEHATh | 3374 MarHeTusMa, TEOpuU KosieOaHui 1 BOJIH, KBAHTOBOM
CUCTEMHBIN IOAXOJ IS ($U3MKK, ATOMHOM U SIIEPHOHN (PU3HKH
2. pELIEHNs TOCTABJIEHHBIX YK-1.2 Haxoaut u KpUTHUYECKU YMETh aHAJIM3UPOBATh U MPUMEHSTh (UZUKO-
3amau YK aHATM3UpyeT HHPOPMAIIHIO, TEXHUYECKYI0 UH(POPMALIMIO B MATEMaTUUECKUX MOJIEISIX
HE00XO0IUMYIO ISl PEeLIeHUs SBJICHUH, IIPOLIECCOB U OOBEKTOB B T'UAPOMETEOPOIOTUU
IIOCTaBJICHHOM 33241
3. VK-1.3 PaccmarpuBaeT BO3MOXKHbBIE | 3HaTh METOJIUKY MTPOBEACHUS (PU3NIECKUX
BapHaHThI PELICHUS 3a/1a4H, HKCIIEPUMEHTOB U aHaJIn3a, TEOPHUIO OTPEIIHOCTU
OLICHMBAs UX JOCTOMHCTBA U M3MEpPEHU, OCHOBHBIE METO/IbI SKCIIEPUMEHTAILHON
HEJIOCTaTKHA busuKu
4. VK-1.4 'paMOTHO, JIOTUYHO, BJIaJIETh HaBbIKaMU PabOThI C U3MEPUTENBLHBIMU

apryMeHTHPOBaHHO (hopMupyer
COOCTBEHHBIE CYX/IEHUS U OLICHKH.
Otnnuaet GpakTel OT MHEHUH,
MHTEpHpeTaluii, OLEHOK U T.1. B
PACCYKICHHUSX IPYTUX YIaCTHHKOB
JeSITeTIbHOCTH

npudopaMu, METOJaMH OLIEHKH TapaMeTPOB COCTOSHUS
IIPOLIECCOB B METEOPOJIOTHH




4. CTpyKTypAa U coJep:KaHue JUCUUIINHBI

4.1 PacnipenesieHue TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM padoT
1o ceMecTpam
OO6mast Tpyao€MKOCTbh AMCIUILIMHBI cocTaBisgeT 3 3ad. en. (108 yacos),

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

Tabmua 2
PacnpeneHeHHe prHOéMKOCTH JUCHHUIIJIMHBI 110 BU/1aM paﬁoT 1o ceMeCcTpam
TpyaoéMkocThb
Buna yueOHo# padoThI qac. B T. 4. 110 ceMecTpaM
Bcero/* No3
OO01mas TPy10€MKOCTDb TUCIUIUIHHEI 0 y4eOHOMY TIJIaHY 108/0 108
1. KonrakTHas padora: 50,25 50,25
AynuTopHasi pa6oTa 50,25 50,25
8 MoM uucne:
nexyuu (J1) 16 16
npaxmuyeckue 3anamus (113) 34 34
KOHmaxkmuas paboma Ha npomexcymounom konmpone (KPA) | 0,25 0,25
2. CamocrositesqibHasi pa6ora (CPC) 97,75 57,75
KOHMPOAbHASL paboma 10 10
camocmosmenvHoe uzyuenue pazo0enos, Camono020mosKa
(npopabomka u noemopeHue 1eKYUOHHO20 MAmepuaid u
mMamepuana y4eOHuUKos8, no020mosKa K NPaKmuyeckum 38,75 38,75
3AHAMUIM U M.O.)
Iloocomoska x 3auemy (KOHMpOL) 9 9
Bu npoMexxyTOYHOTO KOHTPOJIS: 3a4yer
* B TOM YHCIIE PAKTHYECKAs MMOATOTOBKA.
4.2 Conep:kanme TUCIUIIAHBI
Ta6muma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
HaumeHoBaHue pa3iesioB U TeM AyauTOpHas BHeayauropuas
JUCUMILINH (YKPYITHEHHO) e padota padora CP
J | I3 | TIKP
Pasnen 1 «MexaHuka» 34 4 10 20
Paznen 2 «MonexkynspHast puznuka u 22 4 8 10
TEPMOIMHAMHKA
Paznen 3 «DekTpomMaraeTuzM» 32 4 8 20
Pasnen 4 «Onrruka v 2j1eMEHTHI KBAaHTOBOM 19,75 4 8 7,75
MEXaHUKN)
KonTtakTHas paboTa Ha IPOMEKYTOUHOM 0,25 0,25
koHTpose (KPA)
Bcero 3a 2 cemecTp 108 34 34 0,25 57,75
HToro mo gucuumninme 108 34 34 0,25 57,75
BBenenue

[Ipenmer ¢u3uku U ee CBSI3b CO CMEXKHBIMM HayKaMu. OOIIuMe MeTOIbl HCCIeI0BaHUs
onodmsnuecknx sBneHuid. Passutue Omonoruu u Gu3MKK WX BIUSHUE Opyr Ha Apyra. Kparkuit
HCTOPUYECKHM OUepK pa3BUTHUSL OMOIOTrHUECcKON (U3UKH U UX COBPEMEHHOE COCTOSIHUE.



Pasnes 1. Mexanuka

MexaHuKa OKpYKalOIed cpenbl O KPYrooOOpoTe HEOPraHMYECKMX M OMOJIOTHYECKHUX
3JIEMEHTOB U KOMILIEKCOB.

Kunematnka Ttouku wu TBepmoro Ttena. IlepemelnieHue, CKOPOCTb U YCKOPEHHE,
TaHICHIMAJIbHAs U HOPMAJIbHAS COCTaBJISIOLINE YCKOPEHUS.

JluHaMuKa MatepuaibHOM TOYKU. MHepuus, Macca, UMITyJbC, cuila. He3aBucuMoCTh Macchl
OT CKOPOCTH B KJIACCUYECKON MeXaHUKe. [ paHUIbI IPUMEHUMOCTH KJIACCUYECKOU MeXxaHUKU. CHIlbl
uHepiyn. [TousaTre 06 SKBUBAIEHTHOCTH CUJI MHEPIIUH U TPAaBUTALMOHHBIX CHII.

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

Jlunamuka TBepAOro Tesa. BpaleHue TBEpIOro Tena BOKPYI HEMOABM)KHOW OCU. MOMEHT
UMITyJIbca TBEpAOro Teina. MoMeHT mHepunu. OCHOBHOE ypaBHEHHE BpAIlATEIbHOIO JBHKCHHE.
MomeHnTsl nHepuuu npocthix Ten. Teopema lllTeliHepa. YpaBHEHMsI NPOU3BOJIBHOIO JIBHIKCHHS
TBepaoro Tena. CtaTuka. Y ciioBUs paBHOBECHUS TBEPIOTO Tea.

Pasnes 2. MoJsiekyasipHas GU3MKa ¥ TEPMOANHAMHUKA

TepmonnHaMuka W OMO3HEPreTMKA NIPUMEHUTEIBHO K OTKPBITBIM CHUCTEMaM KUBBIX
OpraHU3MOB.

JlaBiieHrEe B HEMOJBMKHBIX JKHUJKOCTSX M ra3ax. 3akoH Apxumena U 3akoH Ilackais.
JlaBneHue B IBMXKYIIMXCS KUAKOCTAX M ra3ax. CreneHu cBoOo/bl MoJieKyl. BHyTpeHHss sHeprus
UJICAIBHOIO ra3a. TernoeMKOCTH Ia30B.

Peanbnble raspl. OTCTyIIIEHHE OT 3aKOHOB MJCAJIBHBIX ra3oB. PeanbHble ra3bl. YpaBHEHHE
Ban-nep-Baanbca u ero ananus. Kpurnueckoe cocTossHUS.

VYpaBuenue bepuymiu. BsA3kocTh )KUIKOCTEN U Ta30B.

'apmonnueckue koneOaHus U BOJAHBL. OCHOBBI  JUCHEPIHPOBAHUS  KHUAKOCTH:
TU/IPABIMYECKOE PpACIBUICHUE, ITHEBMAaTHYECKOE pACIBUICHHE, YJIbTPAa3BYKOBOE paclbUICHHE,
LEHTPOOEKHOE pacHblICHHE, JIEKTPOCTATUYECKOE PACTIbUICHHUE.

ArperaTHple  CcOCTOSHUS M (a3oBble  mepexoibl. TerioBble  BO3JCHCTBUS B
CEJIbCKOXO3SMCTBEHHBIX TEXHOJOTUSX, OCHOBHBIE IPHUEMbI PAIMOHAJIBHOIO HAarpeBa, TEIJIOBHIE
npoliecchl Ipu Ga3HbIX Nepexoax, IPUeMbl pallMOHAILHOTO HarpeBa u o0orpesanus, 3¢ heKTuBHas
CYIIKa, SJHeprocoepexeHune Teria.

BHyTpeHHss oSHeprusi cucteMbl Kak (yHKOUS cocTosHUA. KoauuecTBO — TEIUIOTHI.
OKBUBaJIEHTHOCTH TEIJIOTHI U paboThl. OTKpbITasi TEPMOJIMHAMUKA, €€ CBOMCTBA.

Pa3nes 3. DieKTpoMarHeTusm

DNEeKTpOMarHeTU3M €  BIUSHUEM OJIEKTPOMAarHUTHBIX TOJe Ha OUOOpPraHU3MBI,
MOJICJINPOBAHUE IEKTPOra30JUHAMUYECKHX ITPOLIECCOB B IPUPO/IE.

Onexrpuyueckue nonsd. Pabora cuit mosst mo nepeMerieHuto 3apaaoB. Llupkynsanus BekTopa
HanpspkeHHocTH. [lortennuman. JIMsnexkTpuku B anekTpuyeckoMm mosie. CBOOOAHBIE W CBS3aHHbBIE
3aps el DHEPIUsl AIEKTPUUECKOro 1oJisl. KopoHHBIHM pa3psa U ero Cnoib30BaHUE.

DnexTpo3apsaKa, B yCIOBUSX 00bEeMHOro 3apsna. [Ipuembl 37€KTpOOUMCTKH, cemapanus,
AIIEKTPOOKpaAcKa, 00paboTKa OMOJIOTHYECKUX MAaTEPHANIOB B JEKTPUYECKMX U MArHUTHBIX MOJISX,
MOJTy4YeHHUE 030HA U 030HHAst 00pabOTKa MaTepHaoOB, 3aIIMTAa )KUBBIX OPraHU3MOB OT JIEKTPHUYECKHUX
Y MarHUTHBIX TTOJIEH.

MarautHoe mnoje. 3aKOH TMOJHOIO TOKa (TeopeMa O MUPKYISIUM BEKTOpa HHAYKLUU
MarHuTHOro noss). Pabora nepemenienrs KOHTypa ¢ TOKOM B MAarHUTHOM T10JIE.

MarnuTtHble cBoOWcTBa BemecTB. HanpspkeHHOCTh MarHutHoro noisd.  upkymsaous
HAIPsDKEHHOCTH MarHUTHOTO IoJid. MarHeTusM NpOHMUIIAEMOCTb, MarHETH3M BOCIPUUMYHMBOCTb.
JunamarneTusm, nmapamaraetusm, Gpeppomaraerusm. Touka Kropwu.

['ucrepesuc. @epputel.  MI3MeHEHHME  CBOWCTB  MAaTepUaJioOB B MAarHUTHOM,
3JIEKTPOCTATHYECKOM II0JIE.

DNEeKTPOMarHWTHBIE  BOJHBL.  YpaBHeHHS MakcBelia B UHTETpalIbHOH  (opme.
PacnipocTpanenue u OTpakeHHE 3JIEKTPOMAarHUTHBIX BOJIH.




Bausaue OJICKTPOMAardiuTHBIX MOJIeH Ha OMOJOrHYeCKHUe OOBEKTHI.
3aH_[I/ITa OT CHUJIBHBIX 3JICKTPUYCCKHUX IOJICH >KHUBBIX OpraHu3MoOB U YCJIOBCKaA. IloBbImIeHNE
B(b(l)eKTI/IBHOCTI/I IMIPUMCHCHHUEC SJICKTPUICCKUX ceTeﬁ, arrmapaToB 1 MCXaHU3MOB.

Pa3zpnen 4. OnTuka U 3JIeMEHThl KBAHTOBOW MEXaHUKH

3aKkOHBl TE€OMETPUYECKOW ONTUKHU. IIprMeHeHHe 3aKOHOB TI€OMETPUYECKON ONTHUKHU.
Hcnonp3oBaHue IIIOCKUX U cepuyeckux 3epkail. [Ipenomienue Ha chepuyecKkux MOBEPXHOCTSIX.
[TorpemHocTu onTHYECKUX cucteM. OnTHuecKkue mpuodopHI.

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

TermnoBoe u3ydeHue. PaBHOBeCHOe u3nydeHue. JlydeuwcrnyckaTelbHas M MOIVIOLATEIbHAs
criocoOHocTH. AOcomoTHO 4epHoe Teno. 3akoH Kwupxroda. 3akon Credana — bosbimana.
Pacnpenenenne sHepruu B CHEKTpe aOCOIMIOTHO yepHOro Tena. KBanroBas rumote3a u Qgopmyna
[1nanka. OnrTuueckass TMPOMETPUS

[TonaTne 00 1EKTPOHHON TeopuH aucrepcuu cBera. CBSA3b AUCHEPCHUH C TIOTJIONICHHUEM.
3akoH byrepa. l{Bera Ten ¥ CIEKTPHI MOMJIOUIECHUS.

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

DNEeKTPOOCBEIlIEHNE U CBETOBOE OOIy4YeHHE B TEIUIUIAX: MPUMEHEHUE JaMIl HaKaIUBaHMUs,
MIPUMEHEHHUE Ta30pa3psAAHBIX TPHUOOPOB, MPUMEHEHHUE CBETOIMOI0B, IPUMEHEHHUE JIa3€POB.

@dorosnexktpuueckuii  3pdekr U crmocoObl  ero HaOmoaeHus. OCHOBHBIE 3aKOHBI
dororddekra. YpaBHeHne DiHImTEeHA. DOTO3IEMEHTHI, JOTOYMHOKHUTEIH H UX IPUMEHEHHE

OnTuko-31eKTpoHHbIe TPHOOPLI. [IpubOpHI U3MEpeHHsI MapaMeTpoB a3pPo30Jei.

WNurtepdepentus, mudpakmus cBera. [IpupogHbie pe3oHAHCHBIC SIBICHHS B arMmocdepe.
PaccessHue cBeta Ha Karuisx U a3po30Iisx, Teopus Mu.

NuTepdepenumonnsie npudbops! (Mutepdepomerpsl), ronorpadus. [IpocBeTneHne onTUKY.

Pe3onancHOe mToOIIIONIEHHE CBeTa, CHEKTporpadpl, OMpENeTeHWe HaIU4us OTICIbHBIX
AJIEMEHTOB, MOJIEKYJI, BEILIECTB.

JudpakimoHHble pemeTkn U UX NpuMeHeHue. [ludpakius Ha MTPOCTPAHCTBOBAHHON
pemetke. @opmyna Bynbda-bparra. Pazpematoias crnocoOHOCTh ONTHYECKUX UHCTPYMEHTOB.

3aki0ueHue

Kpartkuii 0630p u3yyeHHoro marepuaia. Bo3aMOKHOCTh U HEOOXOAUMOCTh UCIIOJIb30BAHUS
MaTepuaia Kypca OMoJIOrnuecKoil GU3nKu Mpyu U3Y4eHUU JPYTUX AUCLHUILINH.

O¢¢dexkTuBHBIE NpPHEMbl peaau3alMd  SKOJOIMYECKMX IPHHLMUIOB  PAlMOHAIBHOTO
IPUPOIONOIB30BaHUS, PALIMOHAIBHOE MCIOJIb30BAHUE BOJHBIX PECYPCOB, (PU3MUECKHUE SBICHUS B
¢GuIbTpanuy BoJibl B GOPMHUPOBAHNE CHENM(PUUECKUX CBOMCTB MOYB, OPraHM3aIUs PALMOHATIBHOTO
BbIpAIBaHU MTOJIE3HBIX PACTEHUH C MEHBIINM YHEPrONOTPeOIEHNEM C MEHBIIIUM BO3/IEHCTBUEM Ha
IIPUPOJIHYIO OKPY>KAIOILYIO CPENY.

[IpoGnemHbIe M HEpElIEeHHbIE BOMPOCHI COBpeMEHHOW (pu3uKu. BaxxHOCTh pemieHus 3THX
npobaeM Ui pa3BUTHUS €CTECTBEHHBIX HayK, (MIOCO(UU M MPOU3BOAUTEIBHBIX CHUJ HAPOIHOTO
X035IHCTBA.



4.3 Jleknum / npakTH4YeCKHe 3aHATHS

Taomuma 4
Conepskanue JieKIuil / TPAKTHYECKHUX 3AHATHI M KOHTPOJIbHbIE MEPONPUATHSA
Kour-
®Dopmupyembie Bup e
. KOMIETeHIMH | KOHTpoJL | 120
Ne Ne n Ha3zBaHue JeKui/ B s
n/n N pasnena NPaKTHYECKUX 3aHATHI (MHAHKATOPbI Horo Hux
JIOCTHKEHHSI | MEPOIPHS | ypayery
KOMIIEeTeHIIHH) THS Heckas
nmoaroTo
BKa
1 | Pasmen 1. «Mexanuka» 14/0
Tema 1. Jlexums Ne 1.1 VK-1 2
«Kunemartukay» «Kunematuka» (c (YK-1.1,
IIPUMEHEHHUEM YK-1.2,
MYJIbTUMEIUIHOTO VYK-1.3,
000pyIOBaHNs) YK-1.4)
Tema 2 «/Ilunamuka Jlexmums Ne 1.2 YK-1 2
Tema 3 «J/lunamuka «lunamukay (c (YK-1.1,
BpaIiaTeJIbHOTO MIPUMEHECHHUEM YK-1.2,
JBYKCHHUS) MYJIbTUMEIUHHOTO YK-1.3,
000py/I0BaHuS) VK-1.4)
Tema 1 [TpakTuaeckast padorta Ne YK-1 3aImTa 6
«Kunemartuka» 1.1 «M3mepenune nunennbix | (YK-1.1, [IPaKTH4e
Tema 2 «J/lunamuka pa3MepoB U Macchl Tel U YK-1.2, CKOH
Tema 3 «/luHamuka OIpEEIIEHUE X VYK-1.3, paboTHI
BpalIaTeIbHOTO m1oTHOCTY «M3yueHne YK-1.4)
JIBUKEHUS JBUKEHHS TeJia 10
HAKJIOHHOM TUIOCKOCTH»
win «/3ydenue 3akoHOB
MIPSAMOJIMHEMHOTO
NIBAYKEHHUS U CBOOOIHOTO
MaJCHHS Ha MaITHHE
ATByna» mnu «M3yuenue
KHHEMATUKH U JTHHAMUAKH
MOCTYNaTebHOTO
JIBIKCHUSD)
[Tpaktudeckas padora Ne YK-1 3ammTa 4
1.2 «3yuenne 3akoHa (YK-1.1, paKkTHye
COXpAHEHHUSI SHEPTHUH C YK-1.2, CKOIt
ITOMOIIIBIO MasiTHUKA YK-1.3, paboThI
Makcgenia» win YK-1.4)
«M3yyeHne 0OCHOBHOTO
3aKOHA JUHAMHUKHU
BpaIaTeIbHOTO JBMKCHHUS
C TIOMOIIIbIO MAsITHUKA
O6epbexay
2 Paznen 2. «MonekymnsipHas pU3UKa U TEPMOJTUHAMUKA 12/0
Tema 1 Jlexmust Ne 2.1 YK-1 2
«MonexkynspHo- «MonekynsipHas GU3NKa» (YK-1.1,
KHHETHYecKast Teopus | (C MpUMEHEHHEM VYK-1.2,
(MKT)» MYJIbTUMEAUIHOTO YK-1.3,
000pyI0BaHN) YK-1.4)
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Koa-

MOIIIHOCTH M
Koa(uImenHTa nose3Horo
JEUCTBUS UCTOUYHHUKOB
IMOCTOSTHHOTO TOKa» WU

dopmupyembie Bun BO
. KOMIIETEHIMH | KOHTpOaIb | 12C0
Ne Ne u HazBaHue JeKIUii/ B s
n/n N pasnena NPAKTHYECKUX 3aHATHH LR OE] Horo HUX
JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
Tema 2 Jlexuus Ne 2.2 VK-1 2
«TepmoanHaMuka «TepmoanHaMuka» (YK-1.1,
(c mpuMeHEeHnEM YK-1.2,
MYJIbTUMEAUIHHOTO YK-1.3,
000py10BaHNU) YK-1.4)
Tema 1 [TpakTuueckas paborta No VYK-1 3aIuTa 4
«MonekyIspHo- 3.1 (YK-1.1, MpaKTuye
KUHETHUYecKast «Omnpenenenue otHomenus: | YK-1.2, CKOM
TEOpUs» TEIIOEMKOCTEN BO3/1yXa YK-1.3, paboThI
npu noctosuHoM fgasiennn | YK-1.4)
Y TIOCTOSTHHOM 00beMe»
Tema 2 [TpakTuueckas pabota No YK-1 3aIuTa 4
«TepmoguHamMuKa» 3.2 «Ompenenenne (YK-1.1, IIpaKTH4e
YHHUBEpPCaIbHOU ra30BoH VYK-1.2, CKOMl
MIOCTOSIHHOW» WJIN YK-1.3, paboThI
«Uccnenosanue VK-1.4)
M30TPOLIECCOBY
3 Pa3pnen 3. «DnekTpoMarHeTuzm» 12/0
Tema 1 «OcHOBBI Jlexius Ne 3.1 «OcHOBBI YK-1 2
AJEKTPOCTATUKMN AIEKTPOCTATHKH. (YK-1.1,
Tema 2 «[TocTtosgunubnii | ITocTosSHHBII YK-1.2,
AIIEKTPUYECKUI TOK» | DIIEKTPUUYECKHI TOK» (C YK-1.3,
NpUMEHEHHEM VK-1.4)
MYJIbTUMEAUNHOTO
000pyaOBaHU)
Tema 3 Jlextms Ne 3.2 VK-1 2
«DNEeKTpOMAarHeTu3M» | «IEKTPOMArHETU3M) (YK-1.1,
(c mpuMeHeHneM YK-1.2,
MYJIbTUMEAUITHOTO YK-1.3,
000py10BaHN) YK-1.4)
Tema 1 «OcHOBBI [Tpaktuyeckas padora Ne YK-1 3ammTa 4
ANEKTPOCTATHKI 3.1 «M3yuenue Tonorpaduu | (YK-1.1, paKkTHye
anekTpudeckoro moys» wim | YK-1.2, CKOM
«OnpeneneHne eMKOCTH YVK-1.3, paboTsl
KOHJeHcaTopa ¢ nomotplo | YK-1.4)
0aJTMCTUYECKOTO
raJIbBAHOMETPA»
Tema 2 «[locrostaubrii | [Ipaktndeckas padora Ne YK-1 3aIunTa 4
aNeKTpuueckuii Tok» | 3.2 «M3mepeHue (YK-1.1, IIPaKTH4e
COTNIPOTHUBIICHUS METOJIOM VYK-1.2, CKOM
MOCTOBOI CXEMBI» UIIHN YK-1.3, paboThI
«Uccnenosanue monesnoit | YK-1.4)
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Koa-

dboToreMeHTa» UiIn
«HccnenoBanue U3mydeHns
abCOIIIOTHO TBEPJOTO Telay
i «ccienosanue
BHEIHero Goroddpdexray

dopmupyembie Bun BO
. KOMIIETEHIIMH | KOHTPOJIb Haco
Ne Ne n Ha3zBaHue JeKui/ B s
n/n N pasnena NPAKTHYECKUX 3aHATHH LR OE] Horo HUX
JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
«Uccnenosanue BOJIBT-
aMIEPHOIN XapaKTEePUCTUKU
MOJIYITPOBOTHUKOBOTO
JMOJ1a»
4 Pasznea 4. «OnrTuka U dJIEMEHTEI KBAHTOBOK 12/0
MEXaHUKI
Tema 1 Jlexums Ne 4.1 YK-1 2
«l'eoMeTpuyeckas «['eomerpuueckas ontuka. | (YK-1.1,
ONTHKA» WuTepdepenus BOIH» YK-1.2,
(c mpuMeHEHNEM YK-1.3,
MYJIbTUMEIHIHHOTO YK-1.4)
000pyOBaHNs)
Tema 2 «BonHoBas Jlexuus Ne 4.2 YK-1 2
ONnTHKa U KBaHTOBbIE | «/ludpaxius BoH. (YK-1.1,
CBOMCTBA CBETA» [Tonstpusanus BOJIH. YK-1.2,
KBanToBEIE CBOCTBA VYK-1.3,
CBETa» YK-1.4)
(c mpuMeHeHneM
MYJIbTUMEAUINHOTO
000opyaoBaHU)
Tema 1 [Tpaktuueckas padota No VK-1 3ammTa 4
«I"eomerpuueckas 4.1 «Onpenenenune (YK-1.1, [IpaKkTH4e
OIITHKA» nokasarenei npenomienns | YK-1.2, CKOH
Tema 2 «BonnoBas SKUIKOCTEN C IIOMOIIBIO YK-1.3, paboThl
ONTHKA U KBAHTOBBIE | peppakToMeTpay» Uiu YK-1.4)
CBOIICTBa CBETa» «Omnpenenenue paanyca
KPUBU3HBI JIMH3BI C
IIOMOUIBIO KOJIEIL
Hprorona» nnm
«OmnpeneneHue AITUHBI
CBETOBOM BOJIHBI C
MOMOIIIBI0 AUPPAKITHOHHOM
pEIIEeTKI
[TpakTtudeckas padora Ne YK-1 3amuTa 4
4.2 «Okcnepumentanpioe | (YK-1.1, paKkTHye
U3Y4YEHHE 3aKOHOB YK-1.2, CKOM
TETUTOBOTO M3mydeHus» wm | YK-1.3, paboThI
«Uccnenosanue VYK-1.4)
BaKyyMHOT'O
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Tabmura 5

Hepequb BOIIPOCOB JIJISI CAMOCTOATEC/ILHOI'O N3YYCHHUSA TUCITUIIIINHBI

e Ne Ilepeuennb paccMaTpuBaeMbIX BOIIPOCOB IS CAMOCTOSAITEJILHOIO H3yYeHHUS U
I /;1 pasjena nepeyeHb KOMIETEeHINH (MHAUKATOPOB IOCTUKEHUSI KOMIIeTEHIHH),
U TeMbl | OCBaMBAaeMbIX IPH UX U3YYeHHH (MOKET 0CBAUBATHCS YACTh KOMIIETEHIIUH)
Pasznea 1
1. |[Temal ["apmonnueckue konebanus ux 3Heprus. CiokeHue koyieOanuii. BelHyX1IeHHBIS
kojeOanus. Pesonanc, ero ucnons3oBanue. YK-1 (VK-1.1, YK-1.2, YK-1.3,
VK-1.4)
Paznea 2
1. | Tema2 Peanbhuble raspl. OTCTyIUIEHHE OT 3aKOHOB HJCAJIbHBIX Ia30B. PeanbHble rasbl.
VYpaBuenue Ban-nep-Baanbca u ero ananusz. Kputuueckoe coctosinue. Y paBHEHUE
Bepuymmm. Bsizkocts kmakocteir m razoB. YK-1 (YK-1.1, YK-1.2, VK-1.3,
VK-1.4)
Pa3nea 3
1. | Tema3 DnekTpuuecTBO B atMocdepe, rposbl. LllapoBast MonHuUs. DIeKTpUUECKOE MoJe B
OJTHOPOJHOM JIMAJIEKTPHUKE. DJEKTpHUecKue mpeodpazoBarenu sHepruu. YK-1
(YK-1.1, YK-1.2, YK-1.3, YK-1.4)
Pa3nea 4
1. | Tema4 OnTHyeckre CUCTEMBbI, BOOPYKAIOIIKE I1a3 YenoBeka. KopmyckynspHO-BOTHOBOM
nyanu3M ceeta. CoBpeMeHHbBIE (PH3UYECKIE TPUHIIUAIIBI U TEXHOJIOTUH B CEIBCKOM
xossiictBe YK-1 (YK-1.1, VK-1.2, VK-1.3, YK-1.4)
5. O0pa3oBare/ibHbIE TEXHOJIOTHH
Tabnuua 6
IIpumeHeHHe AKTUBHBIX U HHTEPAKTUBHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHI
Ne HanmeHoBaHMe HCO0JIb3YeMbIX AKTUBHBIX U
Tema u popma 3anaTus o
n/n HHTEPAKTHBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHH
1. | KunemaTtuka I13 | PabGoTa B MaJibIX rpymnmax
2. JlnHamuka JI DBpHUCTHYECKAs JICKIUS
3. | TepmonnHamMuka JI | KommbroTepHas cumyssiiust (MOJIENb HI€ATbHOTO Ta3a)
4. | DnexrpuuectBo ¥ MarHeTusm | JI | Jlekuus-nuanor
5. | DnexrpuuectBo 1 Mmaruetusm | [13 | PaboTa B ManbIx rpymmax
6. | OnTuka I13 | KomnbroTepHas CUMYJISIHS

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U NIPOMEKYTOYHAA aTTeCTANUSA 10

HTOraM O0CBOCHMUSA NTUCIHUITIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 32/IAHUA WJIN MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE J1JIfl
OLICHKH 3HAHWI, YMEHUI U HABBIKOB M (WJIH) ONbITA eATEJIbHOCTH

Tumnossie 3aJa49u OJI1 3allUThI ITPAKTHICCKUX pa60T, JJIA 3a4€Ta

[Tpumep TUMOBBIX 3a7a4 JUIsl TEKYIIETO KOHTPOJISI 3HAHUN 00y4aronInuxcs

Tunossble 3a1a4n no pasaery 1

1. MarepuanpHas TOUKa JBUXKETCS B POCTPAHCTBE COIVIACHO YPaBHEHUSM: X(t) =5t (M)

y(t):4—2t2 (M) Z(t) =3t —4t° (M) Haiitu mMoaynu cKOpOCTH M YCKOPEHHS] TOYKH B MOMEHT

BpemeHu t=1c.
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2. Kakoil yroym cocraBiseT BEKTOp IIOJIHOTO YCKOpPEHHWsS TOYKH, JIeXkKalledl Ha o00o1e
MaxoBHKa, C paJuyCcOM MaxOBHKa yepe3 t=1,5c¢ mocne Hadana ABUKEHUA? YTJIOBOE YCKOpPEHHUE
maxoBuka & =0,77 paz[/c2 )

3. Haiitu wm3meHeHue wummysnbca mapuka Maccel M=100r mnpu ymape 0 3eMI0 U
KOJIMYECTBO BBIJEIUBLICHCS TEIUIOTHI, eciii oH maxaer ¢ Beicothl h, =200 cM, a mocne ymapa
noxauMaetcs Ha Boicoty h, =180 cM.

4. ToHkocTeHHBIM mUaMHAP auamerpoM D=30cMm u Maccoi m =12 kr Bpamaercs
COIIIACHO  yPaBHEHHMIO gp(t) =A+Bt+Ct’, rne A=4pan, B=-2pan/c,C=0,2 pan/c’.
Onpenenuts EHCTBYIOMI Ha LIUIMHAP MOMEHT cuil M B MOMEHT BpeMeHH t=3c¢.

5. JlaBneHue BOJbBI, TEKYIICH 110 TOPU3OHTAIBHOM TpyOe, TPH N3MEHEHNH TUIOINAAN CEYCHUS
yBemmumwiock Ha 350 I1a . Onpenenuts M3MEHEHHWE CKOPOCTH TEUSHUS, €CIIM HadallbHAs CKOPOCTh

cocraBisia 1,5 m/c.
6. dusmdeckuii MAITHUK B BUJEC TOHKOTO CTepxHs amuHoW | =120 cm kosebiercs 0KoJio

TOPU30HTAIILHOM OCH, TEPIEHIUKYISIPHOU CTEPKHIO, U HAXOMSIIEHWCS Ha pacCTOSHUM a OT
cepenunbl cTepkHa. [Ipu kakoM 3HaueHnu a nepuoj kosiebanuii T MMeeT HauMeHbIllee 3HaueHue?
Haiitu ero.

7. OmpenenuTh mEpUOa KoJeOaHUM W MaKCUMAJIbHYIO CKOPOCTb JBHIXKEHHUS Tpy3a

. V4
MaTeMaTHYeCKOro MasiTHUKA, COBEPILAOIIETo KoyedaHus o 3akony X =0, 2sin (Zﬂt — —j (m).

8. Uemy paBHa mnpuBEJCHHAs JIMHA (U3MYCCKOTO MASTHUKA, COCTOSIIEIO M3 TOHKOTO
crepxHs Maccolt 1kr mmmHON 80 ¢M, KOTOPBIN MOIBEIICH HA OCH, OTCTOSIICH HA OJTHY YETBEPTYIO
JUTHHBI OT OJHOTO U3 €r0 KOHI[OB?

9. Ompenenuts Ay BostHBEI yactoToil 50 I'1r, ecnu 3a 10 ¢ oHa npeogoneBaeT 3 KM .

Tunossble 3a7a4u Mo pasaenay 2

1. KonmnyectBo BemectBa renus v =15momnb, temneparypa T =120K. Omnpenenutsb
CYMMapHYIO KHHETHUECKYIO JHEpru0 E, mocrymarenbHOro JBHKEHHS BCEX MOJICKYIT 3TOrO rasa.

2. OnpenenuTs CpPedHIO ATUHY CBOOOAHOro mpobera A MOJEKyIbl a3oTa B COCYIE
BMecTHMOCThI0 V =5 1. Macca rasa m=0,51. DddextupHsiii quamerp monekyist 0,3-107° m.

3. Uemy paBHO usMmeHenue saTponuu 10 T BO3ayXa MpU H30TEPMHUIECKOM PACITUPCHUH OT
3 no 8 nmutpoB?

4. Tlpu BBICOKOW TeMIIepaType MOJOBHHA MOJICKYJT a30Ta JUCCOIMUPOBaIa Ha aTOMBI. Uemy
paBHa yjenbHas TEIIOEMKOCTh C, NpH MOCTOSHHOM [aBIE€HUHM B O3THX yclnoBusax? Haiitu

OKa3areib aanadaTel.

Tunossble 3aga4uu no pasaeiay 3
1. Tpu To4euHbIX 3apsaa (, 20, —( HaAXOIATCS HA OJHOM MPSIMOM, PACCTOSHUS MEXKIY

coceqHUMHU 3apsiaamu paBHo d . HaiiTn HanmpsHKEHHOCTD AJIEKTPUYECKOTO TONS B TOUKE Ha ATOH kKe
IpsIMON Ha pacCTOSTHUU 0 OT OTPUIIATENBEHOTO 3apsiaa
2. B BepimHax TpeyrojbpbHUKa CO CTOPOHAMH IO 2 CM HaXOJATCs paBHbIE 3apsabl o 2 HKIL.

Haiitn pe3yapTHpPYIONIYIO CHITy, JICHCTBYIOIIYIO Ha dYeTBepThid 3apsx 1HKI, moMemeHHBIN
B CEpEANHE CTOPOHBI TPEYTOJIbHUKA.
3. Tpu ranpBannveckux 3ementa & =3B, €, =5B, & =2 B coeaunens! napamiensHo u

3aMKHYThl Ha BHeliHee compotuBicHne R=2Owm. Ux BHyTpenHue compotuicHus I =10m,

r,=20wM u I, =0,5Om. Haiiti TOKk BO BHEIIHEH LIENTU ¥ HANPSHKCHUS HA KAXKJIOM 3JIEMEHTE.
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4.1lo AByM KpYroBBIM BHUTKaM, UMEIOUIMM OOIIMHA LEHTP, TEKYT TOKU cuiod SA u 4 A.
Pagmychl BUTKOB COOTBETCTBEHHO paBHBI 4cM W 3cM. Yronm Mexay ux rmtockoctsmu 30°.
OnpenenuTs HHAYKIMIO U HAPSHKCHHOCTD B IICHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIC CITy4Yau.

5.KonebarenbHplii KOHTYp uMeeT WHAYKTHBHOCTH L =16TH, émkocth C=40HD u
MakcuMaabHoe HanpspkeHue Ha 3axumax U =200 B. Uemy paBHa B HeM MakcUMaibHas cujia TOKa?

Tunosble 3a1aun Mo pasaeny 4

1. Ha mudpakuuoHHy0 pemeTky HOpMajabHO MagaeT MOHOXPOMATHYECKUH CBET C AITUHON
BomHbl 600 HM. Ompenenute HAMOONBINIUK TOPSAOK CHEKTPA, MOJYYEHHBIM C TOMOIIBID ITOM
pELIETKH, eClIU €€ MOCTOsIHHAS 0 =2 MKM .

2. EctecTBeHHBIN CBET MPOXOMUT Yepe3 MOJSAPU3ATOP U aHAIU3aTOP, MOCTABICHHBIC TaK,
YTO YToJl MEXKAY UX INIaBHBIMH IUIOCKOCTSIMU @ = 45° . [lonspusarop orpaxaeT u npeaomisieT 5%
Ma/IaloIIero Ha Hero cBeta. [loTepsimu B aHaim3aTtope MOxXHO0 npeHeOpeub. KakoBa MHTEHCUBHOCTb
Jyd4a, BBIIIEIIIETO U3 aHATN3aTOPa, IO OTHOIIEHUH K MHTEHCUBHOCTH €CTECTBEHHOT'O CBETa?

3. ®@oron npu pdexkre Komnrona Ha cBOOOAHOM 3JIeKTpoHE ObUT paccessH Ha yroa 90°.
OnpenenuTy HMMITYJILC, MPUOOPETCHHBIA 3JICKTPOHOM, €CIH JHEprus (GOTOHA 1O pacCesHUs
102 MsB.

4. OmpenenuTh, KaK M3MEHUTCS JJTUHA BOJIHBI 1 Bpoiiis a1ekTpoHa aToMa BOIopoia Mpu
MepeXo/Ie €ro ¢ YeTBEpTO OOPOBCKON OPOUTHI HA BTOPYIO.

5. Ompenenurte, Ha CKOJIBKO W3MEHHJIACh JHEPTHUs 3JCKTPOHA B aTOME BOJOpPOJAa MpH
U3IYYCHUU aTOMOM (oToHa ¢ JuinHOM BOJIHBI 0, 486 MKM .

Bormpocs! [u1st 3a1MThl TPaAKTUYECKUX padOT

Bonpocs! no pazaeny 1

=

3axosbsl HeroTOHA
OCHOBHO¥ 3aKOH IMHAMHUKH BpaIlaTeIbHOTO JBKeHUs. Ero ¢popMynnpoBku

w N

[TapameTpsl (S, v, a) PaBHOMEPHOTO M PAaBHOIIEPEMEHHOTO JBMKEeHUS. KuHemarnueckue

(bopMyIibL

KuneTtnueckas sHeprus BpaaTeabHOrO ABHXKEHHS

[Tpupona v BUABI CUI TPEHUS

Cuna TpeHus KaueHHsl, CKOJIbKEHHUs, TTOKOs

[TapameTps! U GOpMyIIbI, ONUCHIBAIONINE BPALLIATEIbHOE IBUKEHUE

MoOMEHT nHepIMU MaTEPUAIBHOM TOYKH U Tella

OCHOBHOM 3aKOH TUHAMUKH BpalaTeIbHOIO JIBUKEHUS

0. Teopema Illteiinepa

1. lnarpamma pactspkenus. [Ipenen npouHocTH, ypyrocT, TEKy4ecTH

12. 3akon ['yka B muddepeHnmanbHoi 1 nHTerpaibHol popme. OTHOCHTEBHOE U a0COIOTHOE
ynHenue. Hanpsioxenue

13. 3akoH coXpaHEHHUsT MEXaHHYECKOW YHEPTUH

14. 3akoH coxpaHEeHHs1 MOMEHTa UMITYJIbCa MPU BPaIlaTeIbHOM JIBUKEHUU

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

16. YpaBHeHHEe HEPa3pBIBHOCTH

17. YpaBuenue bepuymnnu

18. Bsizkocts. Koadduument BszkocTH (AMHaMUYECKOM M KuHematuueckoil). Ilapamerpsl,
OIIPENIEIIAIOIINE BSI3KOCTh CPEIbI

19. Pexxumsbl TeueHus xxuakoct. Yucno Peiinonpaca

20. ®usnueckuii, MpyKUHHBIN 1 MaTeMaTHYeCKU MasTHUK. [IpuBeneHHas jyirHa GU3NIECKOTO
MasiTHUKa

21. XapakTepucTuku KojiebaHuii (Iepro/I, 9acToTa, aMIuIATyAa, (a3a)

22. Bonna. Bunsl BosiH. XapakTepUCTUKU BOJTH

RRoOoo~N O~
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CoNoO~wWNE

22.

23.

24,

25.

=

23. ®opMya pacyeTa nepuojia NPy KUHHOTO, (GU3UIECKOTO M MATEMATHICCKOTO MasTHUKA

Bonpocsl o pasaeny 2
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOpUHU
Wneanbubiii ras
VYpaBHeHUE COCTOSIHUS UCAIBHOTO ra3a
IlIxana KenpBuna u Llenbcus
['a30BbIE 3aKOHBI
N3onporiecchl
[lepBoe HauasI0 TEPMOJAMHAMUKHI
KII/ TermoBoro aBurarens u uaeaibHOW MalHbl KapHo
Peanbnbiii ra3. YpaBuenue Ban-J/lep-Baanbca
10 Anuabatuerii mpouecc. Koaddumment [lyaccona

CoNoOk~wWNE

Bonpocs! mo pasagenay 3
HamnpskeHHOCTB M MOTEHITUAIT 3JIEKTPOCTATUYECKOTO IOJISA, CBSI3b MYy HUMHU
[Tpunuun cynepno3unuu nosuei. Pabora nomus
TeopeMma O IUPKYISAIUN BEKTOpa HAPSHKEHHOCTH
CHI0BBIE JIMHUH U OKBHIIOTCHIHNAJIBHBIC IOBEPXHOCTHU, UX B3aAUMOCBA3b. BeKTOp T'paaucHTa
Teopema ["aycca Juist 3JIEKTPOCTATHUECKOTO TIOJISl B BAKYYME U BEIIIECTBE
Emxocts. [TapaMeTpsl, onpenensomme eMKOCTh IIJIOCKOTO KOHACHCATOPa
CBsI3b HAINPSDKEHUS M HAMTPSDKEHHOCTH B DJICKTPOCTATUYECKOM I10JIE
CoennHeHH KOH/IEHCATOPOB
TuIbI TUAIEKTPUKOB ¥ BUIBI TOJsipu3aiuu. [lonspruzoBaHHOCT. JlManekTpudeckas
POHHIIAEMOCTh. DIIEKTPUIECKOE CMEIICHNE

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

21.

ConpoTuBieHue MPOBOJIOYHOIO TPOBOJHUKA

CoeanHeHns MPOBOJHUKOB

Cuna 1 JI0THOCTH TOKA

3akonsl Oma

3akon JIxoyns — Jlenna

[TpaBuna Kupxroga

[TonynpoBOIHUKH, UX OTJIMYME OT METAJUIOB U IUAJIEKTPUKOB

ONEKTPOHHAs U IBIPOYHAs IPOBOAUMOCTD B IOJYIIPOBOJHUKAX

CobcTBeHHast ¥ TPUMECHAs: TPOBOAMMOCTD B TIOJTYTIPOBOJHUKAX

[ToynmpoBOHUKHM P - U N -THIA, UX [TOJIYYECHHE

MaruutHoe none, ero xapakrepuctuku. Cuioble nuHuu. Cuna JlopeHna u cuina Amrepa.
3akoH buo-Casappa-Jlannaca. MarautHoe nose 3emin

OCHOBHBIE MOJIO)KEHUS TEOPUH DJIEKTPOMArHUTHOTO 1ojst Makcsesia. Y paBHeHUs: MakcBea.

Teopema o mupkynsinuu Bekropa B. Teopema ["aycca s MarHUTHOTO 1OJISE B BAKYyMe
®deppo-, napa- U JMaMarHeTUKU, UX OTIMYUTEIbHbIE OCOOCHHOCTH. MeXaHu3M (opMHUpPOBAHHUS
OCTaTOYHOI HaMarHM4eHHOCTH y peppomarneTukoB. Touka Kropu. [leTns ructepesuca

MarautHoe mone. Ilotok Bektopa B. fIBieHue »5ieKTpOMarHUTHOW WHAYKIIUU U
camounaykuuu. IIpasuno Jlenna
OCHOBHBIE TIOJIOKEHHSI TEOPUU JIEKTPOMArHUTHOrO noJisi MakcBesuia. Y paBHeHUs

Makcgeinna. Teopema o nupkyisituu Bektopa B. Teopema ["aycca ans MarHUTHOTO 1oJis B
BaKyyMe

Bonpocs! no pazneay 4
3aKOHBI OTPaKE€HUSI U IPEIOMIICHUS CBETOBBIX BOJIH
OTHOCUTETHHBIA U a0CONIOTHBIN MOKa3aTeNn MPEIOMIICHU. SIBIEHHE TOTHOTO BHYTPEHHETO
OTpaKeHUs
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ROONOOGOA~W®

[Tonsipuzanus ceera. Yrou bprocrepa. 3akon Maitoca

WNutepdepentys u audpaxius cBeTa

OmnebiT FOHra. aTepdepeHius B TOHKUX TUICHKAX

Kosbiia Hpr0TOHA B OTpaXEHHOM U MPOXOISIIEM CBETE

YcnoBue uHTep(hepeHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB

[Tpunuun [Noiirenca-@penens. 3oubl Openens

YcioBue rIaBHBIX MAaKCUMYMOB U MUHUMYMOB U1 TUGPAKIIMOHHOMN peleTKu

0. AudpakuroHHas KapTuHa B MOHOXpOMaTHYECKOM U Oestom cBete. Paspemaromas criocoOHOCTh

TU(PPaKINOHHON PEIIETKH

11. SIBnenue horodrddekra. Buas hotodddexra

12. Ypasuenue DitHmreitna. Kpacuas rpanuna goroaddexra

13. ITapameTpsl, XapaKTepU3YIOIIUE CIIOCOOHOCTh TeJI MOTJIOMIATh U U3JIy4aTh AJIEKTPOMArHUTHBIE
BOJTHBI

14. 3axon Kupxroda. 3akon Credana — bonpimana. 3akon Buna

15. AbcomtotHo uepHoe Teno. Cepoe Temno

16. Cniextp. Bunsl criektpoB. CrieKTpbl HCITyCKaHUs U MOTJonieHus. CeKTpalibHbIM aHaIHU3 U €ro
IPUMCHCHUE

17. Ilocrynatel bopa. OOpa3oBaHue crieKTpa U3IYYCHHUsI aTOMa BOAOPO/Ia

HepequL BOIIPOCOB, BELIHOCUMBIX Ha ITPOMCIKYTOUYHYIO aTTCCTALIUIO (3aqu)
Paszgea 1 «MexaHukay

1.

2.

10.
11.
12.
13.

14.
15.

16.

17.
18.

19.
20.

[Tpenmet ¢puzuku. MeTtoasl pusndeckoro uccienoBanus. Ponb Gu3nku B pa3BUTHH TEXHUKH
U BJIIMSIHME TEXHUKHU HA pa3BUTUE QUBHKHU.

MexaHuuyeckoe BIKEHHE Kak mpocTeimas ¢opma nBukeHuss matepuu. Kiaccuyeckas
MexaHuka. [IpocTpaHcTBO U BpeMs B Kilaccudueckoil MexaHuke. du3nueckrue MoJIeH.
Kunemarndeckoe onvcanue JBUKEHHUs TOUKH. CKOPOCTbh U YCKOPEHHUE IIPU KPUBOJIMHEHHOM
nBrkeHuu. HopmanibHOe U KacaTenbHOe (TaHTeHIUAIbHOE) YCKOPEHUSI.

JIBr>KeHUE TOYKHM IO OKPY>KHOCTH. BEKTOpBI yIiIOBOW CKOPOCTH M YIJIOBOTO YCKOPEHHS.
CBs13b TMHEWHBIX CKOPOCTEN U YCKOPEHUH C YTTIOBBIMU CKOPOCTSIMHU M YCKOPEHUSMH.
Junamuka. Mexanuueckast cucreMa. Cuna. Macca u umnysnbsc. CoBpeMeHHasi TPaKTOBKa
3ak0HOB HproToHa. CHIIBI B MEXAHUKE.

HMnynbc cucTeMbl MaTepUaibHbIX TOUYEK. 3aKOH COXPAaHEHUS UMITYJIbCA.

O6o06menHas popmynuposka |l 3akona HeroToHa. 3aKOH BCEMUPHOTO TATOTEHHUS.

OHeprus Kak yHUBEpcalbHasi Mepa pa3InyHbIX GOpM ABHKEHUS U B3aumoeiicTsus. Pabora
cuibl. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CHUIIbI. MOLTHOCTE.

Kunernueckas sHeprus MEXaHUYECKOW cUCTEMBI. [loTeHIInanbHas SHEprus.

3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE. Y Aaphl.

MowmenT unepruu. Teopema IITelinepa.

MowmeHT cuibl. OCHOBHOE ypaBHEHHME JUHAMHUKHU BPALLATEIbHOTO ABUKEHUS TBEPIOTO TeNa.
Kunerndeckass sHeprusi BpalllaloLIerocss W Katsimierocs Teepaoro tena. PabGorta mnpu
BpaIliaTeIbHOM JBUKEHUU.

MOMEHT UMITyJIbCa MATEPHAIBHON TOUYKH, MEXaHUYECKON CUCTEMBI U TeJIa.

OcHOBHOE ypaBHEHHE TMHAMHUKH BPAIIAaTEIbHOTO JIBUKEHUS TBEPJOTO Tela B 0000IEHHOM
BU/JIE. 3aKOH COXpaHEHUSI MOMEHTa UMITYJIbCA.

Hedopmarnuss B 1Bepaom Tene. 3akoH ['yka. Koadpoumment Ilyaccona. Juarpamma
pacTsKEHUS.

['mapocraTika HecxxnMaeMol >xuaKoctu. JlaBnenue cronbda sxuakoctu. Cuna Apxumena.
CranpoHapHOE TEYEHUE HJICATTbHOW JKUIKOCTH. YpPaBHEHHE HEPa3phIBHOCTU. Y pPaBHEHHUE
bepuymn.

Bs3kocth xxuakoctu. Pexxumel Teuenusa. Yucio PeliHonbaca.

Knaccugpukanuss konebanuil. YpaBHeHHE T'apMOHMYECKHX KojebaHuil. MexaHudeckue
KoneOanusi. OHeprus konebanuid. [uddepennmanbHoe ypaBHEHHE TapMOHHYECKHX
KoJe0aHui.
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21.
22.
23.

MasTHHKH.

CBoboaHble 3aTyxaromue kojnebanus. BeiHyxneHnsie konedanus. Pesonanc.

BonnoBoe mBmwxenue. [lnockas rapmoHudeckas BosiHa. JlJTMHA BOJHBI, BOJHOBOE YHCIIO,
¢dazoBast CKOPOCTh. Y paBHEHHUE BOJTHBI.

Pa3znen 2 «MoJIekyIIsipHas d)I/ISI/IKa U TCPMOJAHMHAMUKA)

24.

25.

26.
217.

28.
29.
30.
31.
32.

33.

34.

35.

CratucTHUecKuil W TEPMOJAMHAMUYECKUN METOJbl HcciienoBanus. OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU HICANIbHBIX ra30B. TemneparypHas mkana Llenscus u
KenbBuHna.

CpenHsiss KUHETUYECKas SHEpPrus MoJeKyld. MOoJeKyasipHO-KUHETUYECKOE TOJIKOBAHHE
a0COIOTHON TeMIEPaTypHI.

Pacnpenenenune MakcBeia MOJIEKYJT HICATIBHOTO Ta3a.

Pacnpenenenne bonbimana u 6apomerpudeckas popmyna. CpegHee YUCIO CTOIKHOBEHHN U
CpenHsis JJInHA CBOOOHOTO TIpodera.

TepmoanHamuueckue napaMmerpsl. TepMoauHAMUYECKOE pABHOBECHE U MPOLIECC. Y paBHEHHE
COCTOSIHHS U€JIbHOTO ra3a. M3omporieccsl.

[lepBoe nHauano tepmonuHamuku. PabGoTta raza. TemnooOMeH, KOJIHMYECTBO TEIUIOTHI.
BuyTpenHss sHeprus uaeanbHoro rasza. Yucio creneneit cB00OObI.

[TpumeHeHue epBOro Havyajia TEPMOJIMHAMUKH K U30IpolieccaM. AnabaTHbIN mpoliecc.
Termoemkoctb. YpaBaHerune Maiiepa. Koapdurnument Ilyaccona. [TomutpomnHslii mporecc.
Huxnel. Tepmuueckuii KITJI nukna. TemoBsie qBUraTennu, XoJouibHble MalluHbl. Teopema
Kapno. Iuxi KapHo u ero k.11.4. Bropoe Ha4ano TepMOAMHAMUKH.

OO6patumsbie U HeoOpaTUMBbIe Tporiecchl. DHTponus. HepaBenctBo Kiaysuyca. Onpenenenue
SHTPOIUU PABHOBECHON CHUCTEMBI YEPE3 TEPMOIUHAMUYECKYIO BEPOATHOCTh MAKPOCUCTEMBI.
Teopema Hepucra-IInanka.

Cwibl ¥ MOTEHIIMAJIbHASI YHEPTUS MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUA. YpaBHeHHEe Ban-
nep-Baansca. M3oTepmbl Ban-nep-Baanbsca u sxcriepuMeHTaNbHBIE H30TEPMBI.

SIBnenue nepenoca. quddysus, TemionpoBoIHOCTh, BHYTPEHHEE TPEHUE.

Paznen 3 «IIEKTPOMATHETU3M)

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

DNeKTpUUYeCKHe 3apsiabl. 3aKOH COXpaHEHHUsl 3apsaoB. BzaummoneiicTBue 3apsjoB. 3aKOH
Kynona.

DNEKTPOCTaTUUECKOE II0JIE, €r0 XapaKTePUCTHKU. ODKBUIOTEHIUAIbHBIE MOBEPXHOCTU U
CUJIOBBIE JIMHUH 3JIEKTPOCTATHUECKOT0 NoJs. [IpuHIun cyneprno3uunuy nosen.

[ToToxk BekTOpa HANpPSHKEHHOCTH 3JeKTpocTathyeckoro moinsd. Teopema [aycca (juist
BaKyyMa).

[ToTeHumanbHpI XapakTep 3JeKTpocTaTHdeckoro mnoss. Ilonstue mnoreHuumana. Pacuer

—

paboThI TIpH MEepEMEIICHUH 3apsiaa B dJeKTpocTaTHueckoM moine. [lupkymnsaius Bektopa E
ANEKTPOCTATUUECKOTO MO,

Ornpezenienne pasHOCTH MOTEHIIMAIOB B AJIEKTPOCTATUUECKOM 1oJie. CBs3b HANPSKEHHOCTH
U noTeHuana. ['pagquent noteHuana.

[TpOBOHUKK B HIEKTPOCTATHYECKOM Moje. PaBHOBecHe 3apsA10B B MPOBOJHMKE. EMKOCT
MIPOBOJIHUKOB.

EMkocte  koHzmeHcaTopoB. CoenMHEHHs] KOHAEHCATOPOB. ODHEPrus  3apsyKEHHOro
KOHJIEHCATOpA.

DHeprus MeKTpocTaTnueckoro moisi. O6beMHast INTOTHOCTh SHEPTHH TOJIS.

Tunel ausnexktpukoB. [lonspuzauust OUPAEKTPUKOB U ee Buabl. llonsgpu3oBaHHOCTH
TUAJICKTPUKOB.  JMdnekTpuyeckas BOCHPUUMYHBOCT W TNPOHUIIAEMOCTh.  BekTtop
ANEKTPUUYECKOTO CMEIICHUSI.

CBobOomnbie W cBsi3aHHBIE 3apsabl. Teopema [aycca mis momst B AMDJICKTPHUKE.
CerHeTonIeKTPUKU. DIEKTPUUECKOE M0JI€ B OJHOPOJIHOM JTUAIEKTPHUKE.

IToCTOSHHBIM  DNEKTPUYECKUH TOK, YCIOBHS €ro CYIIECTBOBAHHS W  OCHOBHBIE
xapaktepuctuku. Ctoponnue cuisbl. [Tonsatue 3/1C u HanpsKeHUS.

ConpoTuBjiieHUE MTPOBOJIOYHOTO MpoBoAHUKA. CoeMHEHUsT MPOBOAHUKOB. TeMmrieparypHas
3aBUCHUMOCTH CONIPOTUBIICHUS U €€ KaueCTBEHHOE 00bsicHeHue. CBEPXITPOBOAUMOCTD.
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48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

62.

63.

64.

65.

66.

67.

3akon Oma B MHTETpaIbHOM (hopMe MJIs1 OJHOPOTHOTO U HEOTHOPOTHOTO YIACTKOB IIETIH, JISI
MTOJHOM LEIH.

ITpaBuna Kupxroda.

3akon /xoyns — Jlenna B uHTErpanbHoi popme. MOIHOCTh TOKA.

3akon Oma u JIxxoyns - Jlenna B quddepennmansHoi popme.

OnekTpuueckuil TOKk B Meramuiax. Kilaccuueckass Teopusi 371€KTpOIpoBOAHOCTH. Tok B
BaKyyMe. DMHCCHS 3JIEKTPOHOB. ['a30BbIe pa3psibl.

[TomynpoBonuuku. 30HHAs Teopuss TBepaoro Ttena. CoOcTBeHHas W MpUMECHas
IIPOBOJIMMOCTD MOJYIIPOBOJIHUKOB. Jnoz.

MarsnuTHoe 1oJIe ¥ €ro XapakTepUCTUKU. Makpo- 1 MUKpOTOKU. Bo3aeiicTBue MarHUTHOTO
MOJISI HA PaMKy C TOKOM U Ha MPSIMOJIMHEUHBIN TPOBOJHUK C TOKOM.

CwioBble JIMHMM MarHuTHOM uHAYKUMM. CuiioBas KapTMHa MArHUTHOIO — IOJIA
NPSIMOJIMHEMHOTO TMPOBOJHMKA C TOKOM W KPYyroBoro BuTka. [IpuHiuumn cynepno3unuu
MarHUTHBIX MTOJICH.

3akon buo — CaBapa — Jlamaca.

Bo3zneiictBue MarHuTHOrO NoJist Ha ABMXKyIuiica 3apsaa. Cuna Jlopenua. J[Buxenue 3apsiga B
MarHuTHOM Toje. Dddekt Xoia.

Buxpesoii xapaktep marautHoro nosist. Teopema ["aycca u TeopeMa o LIMPKYJISILUUA BEKTOpA
MarHuTHOM MHAYKIHUH (B BAKyyMe).

HamarnnumBanue wmarHeTukoB. HampsikeHHOCTH  MarHMTHOro mnoss.  MarauTHas
MIPOHUIIAEMOCTh U MATHUTHASI BOCTIPUUMYHUBOCTb.

JnamarneTuku, napaMarHeTuku U (peppoMarHeTUKH.

Ces13b BekTOpoB B 1 H . 3aK0H MONHOro TOKA ISk MATHATHOTO 107 B BemecTse. Teopema
0 IMpKyJsinuy Bexkropa H.

OnextpoMarHuTHass MHAYKIMS. OJIC MHAYKIMM B TOABMXKHBIX W HEMOJABMIKHBIX
IIPOBOJIHUKAX. BpaleHne pamku B MarHuTHoM mosie. Tokn Dyko.

Camonnaykuusa. WHIYKTMBHOCTH MNpoBOAHMKA. 3akoH Jlenna. Bsaumuas uHAyKIUS.
Tpanchopmaropsl.

PaboTa o nmepemenieH1o MPOBOJAHNUKA C TOKOM B MarHUTHOM I0Jie. DHEPrUsi MAarHUTHOTO
noJist B coneHouzie. [IIoTHOCTh SHEprUM MarHUTHOTO TTOJIS.

BuxpeBoe snextpuueckoe mnone. Tok cmemennsa. Cuctema ypaBHeHuH Makcsemna B
WHTErpaJibHON (hopme.

Konebarenbublii koHTYyp. IlpeoOpazoBaHue SHEpruM Ha pas3iMyHBIX 3Tamax KosieOaHMs.
JuddepenumanbHbple ypaBHEHHUs CBOOOJHBIX HE3aTyXalOUIMX U 3aTyXaloIIUX KoyiebaHWil B
HEM U UX PELICHUS.

HuddepennmnansHoe ypaBHEHHE 3JIEKTPOMAarHWTHOM BOJIHBI U ero pemieHue. CKOpOCTh
pacnpocTpaHeHus: BONHbI. Bektop YmoBa-IloliHTHHra. DHepreTHuecKne XapaKTepUCTUKU
3JIEKTPOMArHUTHhIX BoJH. [1Ikana 3eKTpOMarHUTHBIX BOJIH.

Pasznen 4 «OnTUKa U 3IEMEHTBI KBAHTOBOM MEXaHUKH))

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

Onrtuka. 3aKkOHBI reOMeTpUYeCcKol onTUKH. [TonHOe BHyTpeHHee oTpakeHue. JIMH3bI.
Wutepdepeniys cBera. YClIOBUS BO3HUKHOBEHUS HHTepdepeHIMH. MeTox BEeKTOpHOM
JUarpamMMBbl JJis CII0XKEHUS IBYX UM HECKOJBKUX BOJIH.

[TpunIMn monydeHus] HTEpHEePEIIMOHHON KapTUHBI. Y CIIOBUS MAKCUMYMOB U MHHUMYMOB.
Paznocth a3 1 pazHoCcTh X07a.

Wutepdepentus B Tonkoit miuenke. Konpua Herotona.

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

Judpakius Ha KpyriaoM oTBepcTuu. Judpakiivs Ha ITUHHON U,

Hudpaknuonnast pemietka. ['aBHbie MakcUMyMbl. ['1aBHbIe MHUHHMYMBI. Paspemaromas
CIOCOOHOCTb.

[Tomstpu3oBanublil cBeT. Bunbl monspuzanuu. CriocoObl MOTydeHUs TOJSIPU30BAHHOTO CBETA.
ITpoxoskaeHne eCTECTBEHHOI'O CBETA YEPE3 MOJIIpU3aTop U aHanu3atop. [loBopoT niuockoctu
MOJISIpUA3ALUH.

[Tonstpuszanus cBeta NpU OTPAKEHUM U MPEIOMIICHUU Ha TPaHUIE AUDIEKTPUKOB. 3aKOH
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Bbprocrepa. JIBoliHOE TydenpeioMIICHHE.

78. KopryckymnsipHO-BOJTHOBOM Jyanu3Mm cBera. KBaHT cBera. DHeprus U UMIyJbC (DOTOHA.
Buemnuii potorddexr.

79. CeeroBoe nasienue. Onbitol Jlebenera. ekt Komnrona.

80. TerutoBoe m3nmyuyenue. 3akoH Kupxroda. AbcomorHo uyepHoe Teno. 3akoH Credana —
Bonbimana. 3akon Buna.

81. TernoBoe uznyuyenue. @opmyna [Inanka. Pacnpenenenue snepruu B CrieKTpe U3MyYSHUs 110
9acTOTE U JUIMHE BOJIHEI.

82. Monens aroma Tomcona u Pesepdopaa-bopa. Onwitel Pesepdopaa mo paccesHuto anbda-
YacTUll. DMIIUPUYECKHIE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.

83. YpoHu 3Hepruu atoMa Bojopoaa. KBaHTOBEIC yncIia: TIIaBHOE, OpOUTATBHOE, MATHUTHOE.

84. BonHoBBIC cBOMCTBa MUKpodacTuil. JmuHa BomHBI e bpoins u ee cBoiictBa. BomHoBas

byHKIHS.
85. CooTHomenue Heonpeaenennoctei ['eitzendepra. Ypasuenue Llpeaunrepa.

6.2. Onucanne nmokasarteJsieil 1 KpUTepHeB KOHTPOJISI yCIIEBA€MOCTH,

OICaHue IKAJ ONCHUBAaHUA

Kpurepun oneHku pemeHus 3aJadd OpU MNPOBEICHHHM ITPOMEKYTOYHOIO
KOHTPOJISI 3HAHW, TP 3aIUTE TPAKTUYECKON pabOThI:

S 0asJi0B BBICTABISAETCS CTYACHTY, €CIA B JIOTHYECKH BBICTPOCHHOM
pELIeHNN TPaBUWIBHO YKa3aHbl (JOPMYJIbl BCEX HEOOXOAUMBIX (PHU3UUECKUX
3aKOHOB C TOSCHEHUSIMHU, CHEJIaHbl BCE HEOOXOJUMMBIE MaTeMaTUYECKUE
npeoOpa3oBaHus, PUCYHKU (MIPU HEOOXOAMMOCTH), TIOJYYEH MPABWIbHBIN
orBeT. KommereHuunu, 3akperui€HHbIE 3a JaHHBIM BHIOM JESTEIbHOCTH,
c(hopMHUPOBaHbBI HA YPOBHE — BHICOKHIA;

4 6aJj1s1a BBICTABIISIETCS CTYJICHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXOAMMBbIE
¢u3nueckue  3aKOHbl C  TOSICHEHUSIMH,  TNPUBENCHBl  PUCYHKHU
(mpu HEOOXOIUMOCTH), HO B TMOSCHEHUAX K (U3UYECKUM 3aKOHAM WA B
PUCYHKE COJEPIKATCS HETOUHOCTH, WM JOIyIIeHa MaTeMAaTUYECKHE OIUOKa
npu peumieHud. KommeTeHIMu, 3akperui€HHble 3a JaHHBIM  BHUJIOM
NesATEeIbHOCTH, C(POPMUPOBAHBI HA YPOBHE — XOPOLIUH (CpeHul);

3 0ajula BBICTABIICTCSA CTYACHTY, €CITM B OTBETE YKa3aHbl TOJBKO
HeoOXxoauMbIe (PU3NYECKHUE 3aKOHBI WM PUCYHKU (TIPU HEOOXOIUMOCTH),
WIM B 3aKOHAX W PHUCYHKe JomymieHbl ommoOku. Kommerenmuw,
3aKpETUIEHHBIE 32 TAHHBIM BUJIOM JIEATEILHOCTH, C(OOPMHUPOBAHBI HA YPOBHE
— JOCTAaTOYHBIMN;

2 0aJs1a — pelIeHue He COAEPKUT OCHOBHOM MOHSATUMHBINA anmapar mno TeMe
3a/1ayu.

Jlnst gornycka K 3a4eTy CTYJEHT 00s13aH BBINOJIHUTH 3aIUTHI (BKIIOYask YCTHBIN
OTBET M NMHUCBMEHHBIA OTYET C MPEACTABIEHUEM PE3YyJIbTAaTOB HKCHEPUMEHTAIBHBIX
MCCJIEIOBaHM ) TOJTHOTO LIUKJIA IPAKTHUYECKUX pabOT, HOTYyUUTh «3a4TEHOY.

Kputepun onieHKH BOIIPOCOB 7S 3aLIUTHI TPAKTHYECKUX padoT:

«3a4YTEHO0)» BBICTABIIICTCS CTYJCHTY, €CIIM B OTBETE Ha BOIMPOC MPABUIHHO
yKa3aHbl BCE€ HEOOXOoauMble (U3WYECKUE 3aKOHBI W OMPEICICHUS
C TIOSICHCHHUSIMH, TPABUJILHO OIMUCAHBI SIBJICHUSI WM B OTBETE COJEPIKATCS
HE3HAYUTETbHbIC HETOYHOCTH;

«He 3a4YTeH0» — OTBET HE COJEPKUT OCHOBHOW TOHSATHUHHBINA ammapaT
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0 TEME BOIpoca

Wrtoroass oleHka MO 3allUTe MPAKTUUYECKOM paldOThl «3a4YTEHO» WIH
«He 32a4YTeHO0» OIPECIISETCS M0 CPeTHEMY OaILTy peIeHus 3-X 3a71a4 110 TeMe pabOThI:
2,5 — 5 6amnoB — «3aurenoy; 0 - 2,4 0anyia — «He 3aYTEHO» M OTBETaM C OIICHKOM
«3a4Te€HO0» Ha BOMNPOCHI JUIA 3alUThl TpakTH4YecKod paboTel. MToromas oreHka
0 3aIlUTe MPAKTHIYECKON pabOThl «3a4eT» COOTBETCTBYET PEIICHUIO 3a71a4 U OTBETY
Ha BOMPOCHI JIJIS 3aIIUTHI MPAKTUIECKOW pabOTHI C OIICHKAMU «3aYTEHOY.

JIisi BBITIOJTHEHUST W 3alIUTHI MPAKTHYECKUX PabOT CTYACHTHI Pa30MBAIOTCS
Ha MaJjiple Tpymmbl 1o 3 - 5 d4enmoBek. Kaxpas rpynma BBIIOJHSET HA 3aHSATHU
WHIMBUTyJIbHYIO TIpaKTUUYECKYt0 padoTy. [Ipu 3ammTe npaktruaeckoi paboThl MajIoi
TPYIIION OTBETHI KAKIOTO CTYICHTA OIICHUBAIOTCS 110 KPUTEPHUSAM UHINBUIYATBHO.

B cnywae ecnmy CTYIEHTOM OCBOEHBI KOMIICTCHIIMM Ha YPOBHE HE «HIDKE
JOCTaTOYHOTO», OH TIOJIYYaeT «3aYTe€HO0», B TPOTHUBHOM CIIy4ae BBICTABIISICTCS
«HE 32aY4TEHOY.

Ha 3adere cTyzeHT oTBeYaeT Ha OJUH TCOPETHUYECKUM BOIPOC U PEIIAET OJIHY
3a1aqy. Borpoc u 3a1auy cTyJeHT BRIOMpaeT CIydaifHO U3 KOMILIEKTA IIpe1jIaraeéMbIX
€My COOTBETCTBYIOIIUX MaTepHasioB. FITOroBas olieHKa «3a4T€HO0» BBICTABJISCTCS IIPU
peleHnn 3aaadd Ha 3-5 0a/uloB M OTBETE HA TEOPETHYECKUM BOIPOC C OIEHKOM
«3aYTEHOY.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecneuyeHre JUCHUILINHbI

7.1 OcHOBHAas1 JIUTEpPaTypa

1. Tpopumona T.U. Kypc ¢usuku: ydueOH. mocoOue sl CTYH. YUPEKICHHM
BbIcHl. oopaszoBanus / T.W. Tpopumona. — 23-e uza., crep. — M.: M3naTenbckuii ieHTp
«Axagemus», 2017. — 560 c.

2. Tpodumonra T.U. CoopHuk 3amad no kypcy ¢usuku. Yuednoe moc. / T.U.
Tpodumona. — 3-e uzn. — M.: OOO "Uznatensckuii gom "Onuke 21 Bek", 2003. — 384
C.

7.2 JlonoJIHUTEJIbHASI JIUTEPATypa

1. Casennbes, U.B. Kypc ¢pusuku: yuebHoe nocobue st By30B: B 3 Tomax / U.B.
CagenbeB. — 8-e u3j., crep. — Cankr-IlerepOypr: Jlans, [6.1.]. — ToMm 1: Mexanuka.
Monekynsipnas ¢pusuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — Tekcr:
AIIEKTPOHHBIH // JlaHb: AIIEKTPOHHO-OUOIMOTEYHAS cucrema. —
URL: https://e.lanbook.com/book/152453

2. Casenbes, U.B. Kypc ¢pusuku: yuebnoe nocobue: B 3 Tomax / .B. CaBenbes.

— 6-e u3n., crep. — Cankr-IletepOypr : Jlansp, [0. r.]. — Tom 2: DnexTpudecTBoO.
Kone6anus u Bomubl. BomnoBas ontuka — 2019. — 468 c. — ISBN 978-5-8114-
4253-9. — TekcT: snexTpoHHbIN // JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAS] CUCTEMa. —

URL: https://e.lanbook.com/book/117715

3. XycaunoB, UII.I'. Kypc ¢usuku: teopus, 3amadyd u BOIMPOCHL: y4deOHOE
noco6wue / III.I". XycanHnoB; Poccuiickuii rocy/1apCTBEHHBIN arpapHbIii YHUBEPCUTET -
MCXA umenu K.A. TumupszeBa (MockBa). — DJIEKTPOH. TEKCTOBbIE JaH. —
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Mocksa: PI'AY-MCXA uMm. K.A. TumupsizeBa, 2021 — 464 ¢. — Pexum gocrtyna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4, KonoruuH, H.A. ®uszuka. MaTtepuanbl KOHTPOJIBHON padOTHI JJIs1 CTYACHTOB
arpapHbIx HanpasiaeHui moaroroBku. / H.A. Konomnmun, 1.B. Jlekun, B.JI. [Ipumerr;
Poccuiicknii rocymapcTBeHHbI arpapHblii yHuUBEepcuTeT - MCXA wumenn KA.
Tumupszea (MockBa). — DJeKTpoH. TeKCTOBbIE 1aH. — MockBa: PTAY-MCXA um.
K.A. Tumupszena, 2021 — 154 C. —  Pexum JOCTyTA:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, III.I'. KBanToBas ¢usuka: yuebnoe nocodue / IUI.I'. XycanHos;
Poccuiickuii rocynapctBeHHbl arpapHbiii yHuBepcutrer - MCXA wumenn K. A.
Tumupszea (MockBa). — DIEKTpOH. TeKCTOBbIE 1aH. — MockBa: PITAY-MCXA um.
K.A. Tumupsizena, 2020 — 148 C. — Pexum JIOCTYIIA:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. XycaunoB, II.I'. OcHOBBI MeXaHUKU U MOJEKYJsSpHas (Pu3uka: ydyeOHOe
noco6ue / lII.T". XycannoB; Poccuiickuii rocyapcTBEHHBIN arpapHbIii yHUBEPCUTET -
MCXA umenun K.A. TumupsizeBa (MockBa). — DIJIEKTpPOH. TEKCTOBBIE IaH. —
MockBa: PITAY-MCXA um. K.A. Tumupszesa, 2020 — 146 ¢c. — Pexum gocrymna:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycaunos, ILI.I'. Dnexrpomaruetusm u BOJHBL: yueOHOe mocobue / HI.I.
XycanHoB; Pocculickuii TocyJapCTBEHHBIA arpapHslid yHuBepcuteT - MCXA nmenu
K.A. TumupszeBa (MockBa). — DIJIEKTpOH. TeKCTOBble JaH. — MockBa: PI'AY-
MCXA wum. K.A. TumwupszeBa, 2020 — 168 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konormua, H.A. ®usuka. MaTtepuainsl 1yl pelieHrsi KOHTPOJIBbHON paOOTHI.
Yacte 1: yuebHO-mMeTommueckoe mocobue / H. A. Konommmn; Poccuiickuit
rocylapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA wmmenn K. A. Tumwupszesa
(MockBa). — DmnektpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssesa, 2018 — 215 C. — Pexum JIOCTyIIA:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konornn, H.A. ®usuka. Matepuansl i pelieHnss KOHTPOJIbHON pabOTHI.
Yactes 2: yueOHO-meTonuueckoe mocobme / H.A. Konommun; Poccutickmii
rocyJapcTBeHHbI arpapHbiii yHuBepcuter - MCXA umenu K. A. TumwupsizeBa
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupsizena, 2020 — 183 C. — Pexum JIoCTymna:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: metoauueckue ykazanus / B.JL. Ipumen [u ap.]; Poccuiickuii
rocyaapcTtBeHHbli arpapHbiii yHuBepcutrer - MCXA wumenun K.A. Tumupszesa
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupsizena, 2018 — 61 C. — Pexum JOCTYTIA:
http://elib.timacad.ru/dl/local/umo214.pdf.

7.3 HopMaTHBHBIE IPABOBbIE AKTHI
He npenycmorpeno.
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7.4 MeToanuyecKue YKa3aHUsl, PEKOMEHIAUM U APYrue MaTepuaJjibl K 3aHATUAM

1. Mexanuka: metonuueckue ykazanus / B.JL. Ilpumen [u ap.]; Poccuiickuii
rocyJapcTBeHHbIN arpapHbiil yauBepcureT - MCXA nmenu K.A. Tumupsizesa
(MockBa). — DnekTpoH. TekcToBbie gaH. — MockBa: PTAY-MCXA um. K.A.
TumupsizeBa, 2018 — 61 ¢. — Pexxum goctyna:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konomnun, H. A. TlorpemHoctu ¢pusznueckux nsmepenuit / H. A. Konomnus,
C. A. MapunoBa, M. B. [llecrakoB. — MockBa: Poccuiickuii rocy1apCcTBEHHbBIN
arpapsblid yausepcuteT - MCXA um. K.A. Tumupszea, 2022. —35 ¢c. —
Pexxum moctyna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bamutaues B. A., beictpos I'. C., [Imutpues I'. B., EpmoB A. [1. Mexanuka
yacTh [: MeToMuecKue yKka3aHus MO BBIIIOJTHEHUIO JIA0OpaTOPHBIX paboT. —
M.: ®I'bOY BIIO MI'AY, 2013. —44c.

4. Bbanutaues B. A., beictpos I'. C., [Imutpues I'. B., Epmios A. I1., Typkun A. B.
Mexanuka. MeTonuueckue yka3aHus MO BBIMOJIHEHUIO J1a00paTOPHBIX padoT.
Y. 11/ ITox obmeit pen. A. B. Typkuna. — M.: ®I'BOY BIIO MI'AY, 2013. —
48 c.

5. beictpoB I'. C., EpmioB A. I1., Xpammiuna 3. B. Dnektpuuectso.
Metonuueckue ykazanus K 1jaboparopasiM padboram. Y. [. — M.: BHUUT uM
nmenu A.H.Koctsakosa, 2016. — 48 c.

6. breictpoB I'. C., Huxonaes C.H., Xpammmna O. B. DnekrpomMaraetusm.
Metonnueckue ykazaHus K 1abopatopHbiM padotam no gusuke. Y. II. — M.:
BHUWUI uM umenu A.H.Koctskosa, 2016. — 60 c.

7. bamnaues B. A., beictpos I'. C., Imutpues I'. B., Epmos A. I1., Typkun A.
B., UennokoB b. U. OnTtuka u atomHas pusuka. MeTouueckue yka3aHus 1o
BBINIOJIHEHHUIO J1aboparopHbix padoT. Y. I / Tlox oOmeit pen. A. B. Typkuna, I'.
B. Imutpuesa. — M.: ®I'bOY BIIO MI'AY, 2013. - 50 c.

8. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJTEKOMMYHHUKAIIMOHHOM CEeTH
«HTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMS AN CIIUTIIIUHBI
He nmpenycmotpeno

9. IlepeyeHb MPOrPAMMHOI0 O0ecnieYeHus1 U
UHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
He npexycmorpeno

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM JIJIsl OCYIIIECTBICHUS
00pa3oBaTeILHOTO MPOoIecca Mo AUCIUTIIINHE
Tabmura 10
Cgenennsi 00 00eCne4eHHOCTH CIIENNAIU3UPOBAHHBIMHU AYAUTOPUSAMH,
Ka0MHeTaMu, J1a00PATOPUAMU

HanmenoBanue
CIelHaTbHbIX OcHaleHHOCTD CrIenHaNbHbIX IOMEILEHUI U MOMeIeHH J1JIs
MOMELIEeHUN U CaMOCTOSITEIbHOM padoThI

NoMeleHn N IJIsl
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CaMOCTOSITEJIbHOM
padoTtsl (Ne yueOHOTO
Kopmyca, Ne ayIuTopuu)

1

VYueOnas naboparopust, | 1. Cron 21 mir.
ayoumopust 0ns 2. Crynbs 39 mir.
npogedenus epynnosvix u | 3. Jlocka Menoast 1 mT.
UHOUBUOYATILHBLX 4. kadwr 2 mr.
KOHCYTbMayuil, 5. TumoBoii KOMILIEKT 000pyI0BaHHS JabopaToOpun
meKywe2o0 KOHMpPOos U «MonekynspHas GU3MKa U TEPMOAUHAMUKA) | MIT.
NPOMENHCYMOYHOU (naB.Ne410124000603107)
ammecmayuu 6. TunoBoii koMIIeKT 000pyaoBaHus JabopaTopun «duznyeckue
(Yuebnsiit kopryc Ne 28 OCHOBbI MexaHuKn» 1 mwt. (uHB. Ne410124000603116)
ayn. 301a)
VYuebnast aymutopust ;uist | 1. TlapTser 23 mt.
MPOBEJICHUS 3aHATUN 2. Crynbs lmr.
CEMHHApPCKOIo THIIA, 3. Crom 1 mrt.
2PYNnosvix u 4. Jlocka menoBas 1mrt.
UHOUBUOYATILHBIX 5. llxadmr 1 wmT.
KOHCYIbmayuti,
meKyujeco KOHmpoJis u
NPOMEINHCYMOYHOU
ammecmayuu
(Yuebnsrit koprryc Ne 28
ayn. 3016)
VYuebnas naboparopus, | 1. Cromnsr 20 wT.
ayoumopust 05 2. Crynbs 29 mr.
npoeedenus 2pynnosuix u | 3. Jocka menosast 1 .
UHOUBUOYATILHBIX 4. [Mxadw! 1 mrT.
KOHCYTbmMayuil, 5. TumnoBoii KOMIIEKT 000pyI0BaHMs Ja00opaTOpUn
mexyweeo konmpoaa u | «BonHosie nporecchl» 1 mT. (uHB.Ne 410124000603118)
NPOMENCYmoyHou 6. TumnoBoii KOMIIEKT 000pyI0BaHMs Ja00paTOpUn
ammecmayuu «nexkrpuyectBo U MarueTu3my» 1 mr. (uHB.Ne 410124000603235)
(YueGnslit kopmyc Ne 28
ayn. 302)
VYuebnas aynutopust uig | 1. Crtom 1 mT.
IIPOBE/ICHMS 3aHATHN 2. ITapter 70 mT.
JIEKIIMOHHOI'O TUIIA 3. Crynps lmr.
(YueOnsrit kopmyc Ne 28 | 4. Jlocka menoBast 1 mmiT.
ayn. 304) 5. Kadenpa 1 mrT.
6. Okpax 1 mr.
7. IIpoektop 1 mT.
VYuebnas naboparopus, | 1. Ilapter 17 mr.
ayoumopust 0st 2. Crynbs 35 mT.
nposedenus epynnogvix u | 3. Jlocka menoBas 1 mT.
UHOUBUOYATILHBIX 4. llxadw! 1 mr.
KOHCYTbmMayuil, 5. TunoBoii komIIeKT 06opyaoBanus Jadbopatopun «KBaHToBas
mexyue2o KOHmpoJis u ¢usukay 1 mr. (uHB.Ne 410124000603114)
NPOMENCYMOYHOU 6. YcraHoBKa JuIsl KCIIEp. U3y4. 3aKOHOB TEIUT.U3M. 1 miT. (MHB.Ne
ammecmayuu 410134000000313)
(YaeGnsrit kopmyc Ne 28
ayn. 337)
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VYuebnas maboparopus,
ayoumopust 01
npogedeHUs 2pYnnoGulx U
UHOUBUOYATILHBLX
KOHCYTbmayu,
meKyuje2o KOHmpoJis u
NPOMENCYMOUHOU
ammecmayuu
(Yae6nsrit kopmyc Ne 28
ayn. 336)

1. IMaptser 20 mT.

2. Crynbs 34 mir.

3. Jlocka memoBas 1 mit.

4. xadsr 1 mrT.

5. TumoBo# KOMILIEKT 000pyI0BaHUs JIJIs TabopaTopuun
«KBanroBas pusuka» 1 mr. (naB. Ne 410124000603113)

Yyebnas 1aboparopus,
ayoumopust 0nisl
npo6edeHUst 2pYNnosuIxX U

1. ITapTer 16 mT.

2. Ctynbst 34 .

3. Jlocka memoBast 1 miT.
4

5

UHOUBUOYATILHBIX . lxagm! 1 wr.
KOHCYTbmayuil, TurnoBoii KOMILIEKT 000PyI0BaHHS J1a00opaToOpun
mexyweco konmpoaa u | «Bomnoseie npouiecce» 1 mr. (maB.Ne 410124000603117)
NPOMENCYMOYHOU 6. TunoBoi kommiekT 060pyaoBaHus JabopaTopun
ammecmayuu «dnexTpudectBo u MarHeTu3my» 1 mt. (uaB.Ne 410124000603236)
(Yuebnsiit kopiryc Ne 28
ayn. 335)

YyebOnas taboparopus,
ayoumopusi 0ns

1. Cronsr 9 mit.
2. Crynbs 21 mir.

npogedeHus 2pynnosuix u | 3. TunoBoit kommiiekT 060pyaOBaHus 1ab0paTopun
UHOUBUOYATILHBIX «Pu3NYECKrUe OCHOBbI MEXaHUKW» | 1IT. (MHB.
KOHCYIbmayutl, Ne410124000603115)
meKywe2o KOHMpPOos u
NPOMENHCYMOYHOU
ammecmayuu
(YueGnslit kopmyc Ne 28
ayn. 332)
VYuebnas naboparopus, | 1. Crom 11 mr.
ayoumopust 0nisl 2. Crynbs 21 mir.
npoeedenus 2pynnoguix u | 3. TunoBoii KoMIIEKT 060py10BaHMS Ja00opaToOpun
UHOUBUOYATILHBIX «Pu3nyecKrne OCHOBbI MEXaHUKN» | IIT. (MHB.
KOHCYIbmayutl, Ne410124000603115)
mekyujeco Kohmponsa u | 4. Tunooi kommiiekT 060pyA0BaHus JadopaTopun
NPOMENCYMOUHOU «MonekynsipHas Gu3MKa U TepMoAUHaAMUKay 1 mT. (MHB.Ne
ammecmayuu 410124000603106)
(YueOnsrit kopmyc Ne 28
ayn. 333)

YyeOHast ayuTopus As
MPOBEJICHUS 3aHATUI
CEMHHApPCKOT0 THIIA,

ayoumopusi 0ns

npoeedenUs 2pynnosuix u

UHOUBUOYATILHBLX
KOHCYIbmayutl,
meKyujeco KOHmpoJis u
NPOMENHCYMOYHOU
ammecmayuu

(YueOuslit kopmyc Ne 28

ayn. 306a)

. Cronsr 18 mT.

. Cron mig npenonasatens 1 mir.
. Crynbs 55 mr.

. Jlocka menoBas 2 miT.

. Mxader 3 mT.

O~ wNPE-
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VYuebnas maboparopus,
ayoumopust 01
nposedetst 2PYNnoewix U

arONOE

[Tapter 27 wit.
Crynbs 57 wr.
Jlocka menoBas 1 miT.

UHOUBUOYATILHBIX
KOHCYIbmayutl,
meKyujeco KOHmpoJis u
NPOMENHCYMOUHOU
ammecmayuu
(Yuebnsiit kopryc Ne 28
ayn. 307)

UHOUBUOYATILHBIX Ixader 3 mT.
KOHCYTbmayuti, TunoBoi KOMIUIEKT 060pyAOBaHUs JabopaTopun
meKyuje2o KOHmpoJis u «DNEeKTpUYeCcTBO U MarHeTu3m» 1 mr. (uHB.No
NPOMEIHCYMOUHOU 410124000603236)
ammecmayuu 6. TumnoBoif KOMIIEKT 000pyHOBaHMs JabopaTopun
(Yae6nsrit kopmyc Ne 28 «MonekynsipHas GU3UKa U TepMOIUHAMHKa» 1 TIT. (MHB.No
ayz. 3060) 410124000603106)
7. TunoBoi KOMIIEKT 000py0BaHus nabopaTopun  «DU3HYECKHe
OCHOBBI MexaHuKu» | mT. (uHB. Ne 410124000603115)
VYuebnas aynutopus uis | 1. JlaboparopHsie cToisl 15 mT.
MIPOBEJICHUS 3aHATUN 2. Crou nys mpenogaBateis 1 mr.
CEMHHApPCKOIo THIIA, 3. Crynbs 47 wir.
ayoumopusi 0ns 4. Jlocka menoBas 1 1miT.
nposedenus epynnosvix u | 5. lllkadsr 1 mr.

IlenTpanbHas Hay4Has
oubnmnorexa umenu H.1.
Kene3snosa, unTaILHEIC

3aJ161 OMOJINOTEKH

Oo6wexurue. Komuara
T CAMOIIOITOTOBKHA

11. Meroauyeckue peKOMEHIAIUM CTYACHTAM 10 OCBOCHHUIO M CIUIJINHBI
[Tocne ka0 TIeKIUK TpeOyeTCs CaMOCTOSTENIbHASI TPOPA0OTKA H3JI0KEHHOTO

Matepuana. llepen 3aHATHEM MO BBHIMOJHEHUIO MPAKTUYECKONW pabOThl HEOOXOIUMO

IIOATOTOBUTL KOHCIICKT pa6OTBI, BHUMATCIIbHO M3Y4YHMB COJCPKAHHC MCETOANMYCCKUX

YKaBaHHﬁ, " 3allIOMHUTD ITOPSAA0K BBIIIOJIHCHHS, IOBTOPUTD TCOpeTI/I‘IGCKI/Iﬁ MaTrepuall

II0 TEMC.

OO0pa3zoBaTeNbHBINA MPOIIECC MO AUCITUIIIMHE OpraHU30BaH B (popMe ydeOHBIX

3aHATHN (KOHTakTHas pabora (ayIUTOpPHOW M BHEAYJIUTOPHON) OOydYaIOIMUXCS

C TperojaBaTeyeM M CaMOCTOATeNbHAs paboTa oOydaromuxcs). YueOHbIe 3aHSATHUS

(B TOM 4YHuCIe N0 pealn3alud MPAKTUYECKOM MOATOTOBKH) MPEICTABICHBI

CJICAYIONIMMHA BUAAaMH, BKIIIO4as y‘IC6HBI€ 3aHATHS, HAIIPABJICHHBIC HAa MPAKTHUYCCKYIO

IMOATOTOBKY 06y‘IaIOHH/IXC$I H IIPOBCACHUEC TCKYIICTO KOHTPOJIA YCIIECBACMOCTH!

JICKIIUHN (BaH}ITI/IH JICKIIMOHHOT O TI/Il'Ia);

I'pynIoOBbIC KOHCYJIbTAIUH,

HHINBUYAJIbHBIC

KOHCYJIbTallUN u HUHBIC y‘-Ie6HBIe 3aHATHA,

MpeIyCMaTPUBAOIINE WHINBUIYATBHYIO pa0OTy TIPETO1aBaTelisi ¢ 00yJIaroIUMCS;
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71a00paTOPHBIE MPAKTUKYMBI;

CaMOCTOSTENIbHAS paboTa 00yJarOIUXCS.

Ha y4eOHBIX 3aHATHSX OOY4YAONIUECS BBIMOJHAIOT 3alUIAHUPOBAHHBIC
HACTOSIIIEH MPOrpaMMOM OT/ICIIbHBIC BHIIBI YYCOHBIX pa0bOT, B TOM YHCIIC OTACIBHBIX
AJIEMEHTOB PadO0T, CBA3aHHBIX ¢ Oyaymiel mpodeccuoHaaIbHOM AesTeIbHOCTRIO. [Toce
Ka)JI0¥ JISKIIMK TPeOyeTcs caMOCTOsTeNIbHAS TPOPa0OTKa M3JI0KEHHOTO MaTepHaa.
[Tpu OATOTOBKE K MPAKTHYECKOMY 3aHATHIO HEOOXOIUMO TOBTOPUTH TEOPETHUICCKHIMA
MaTepuasn Mo Teme. Ilepen 3aHATHEM IO BBINOJHCHUIO TMPAKTUYECKON pPabOThI
HEOOXOJUMO TOATOTOBUTh KOHCIEKT paOOThl, BHUMATEIBHO H3Yy4YUB COJICPIKAHHE
METOJAMYCCKUX YKa3aHHA, U 3alIOMHHUTD TIOPSIOK BBITOJIHCHHS.

Buabl u gopMbl 0TPA0OTKH NPONYLIEHHBIX 3AHATHI
CryneHT, OpOMyCTUBIIMKA JEKIMIO, JOJDKEH OTpaboTaTh TEOPETUUYECKUI
MaTepraJl II0 COOTBETCTBYIOIIEN TEME CAMOCTOSTEIBHO.
CryneHT, NpONMyCTUBIIMM OPAKTUYECKYI0 paboTy, 00s3aH ee oTpadoTaTh

(BBITIOJIHUTH), PACCUUTATH U 3AIIUTHUTD.

12. Meroauveckue peKOMEHIANUM NPENOAABATESIM 110 OPraHU3AUMU 00yUeHUA
M0 JUCHMUILIUHE

Jlns 6oJiee yCnenrHoro OCBOSHUsI TUCHUIUIMHBI «brodusnkay pexomMeHyeTcs
CHauaJia J1aBaTh CTYJICHTaM JICKIMOHHBIM MaTepual, a 3aT€M 3aKpEIUIATh €ro BHUJE
MIPAKTUYECKUX 3aAHATHUU.

N3yueHnue Kypca CKIaIbIBaC€TCA W3 JICKIUWA, MPAKTUYECCKUX 3aHATHH U
CaMOCTOATENbHOM pabOTHI CTYICHTOB.

Ha neknusx OCBEIarTCs OCHOBOIOJArarollue BOMPOCH MporpamMmbl. YacTh
pa3/iesioB BELIHOCUTCS HA CAMOCTOSITENIbHYIO TPOPAOOTKY.

[IpakTyeckue padOThl HAMISIAHO JIEMOHCTPUPYIOT (PU3HYECKUE 3aKOHBI U
SBJICHUS, HOPMUPYIOT HABBIKUA SKCIIEPUMEHTAILHOU PabOTHI.

IIporpammy pa3padorau: /

/ —
AnepoeBa T.A., k. b.-M. H /{.,?,D -

80, (* 04 2025 r.
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PEIIEH3UA

Ha padouyo nporpammy aucuuiuinabl b1.0.11«buopuszuka» OITOII BO
no HanpasJjeHnio 35.03.05 CagoBoacTso, HanpaBiieHHOCTH «CeJieKIUsl, FTeHeTHKA U
O0MOTEeXHOJIOTHsl Cal0BBIX KYJbTYpP», «IIpon3B0oaAcTBO NPOAYKINH OBOLIHBIX, J1eKAPCTBEHHbIX
U 3(pupomMacIuYHbIX pacTeHnin», «Il1og0BoACTBO M BHHOTpaxapcTBO», «/lexopaTuBHOE
Ca/10BOJCTBO M IMTOMHUKOBOICTBO»
(kBanuukanus BHITYCKHUKA — 0aKaJaBp)

MouyHoBo#t Haranbeit AnexcanapoBHOM, JOIIEHTOM Kadeapbl TeXxHochepHOii 6e30MmacHOCTH
®I'bOY BO «Poccuiickuil rocynapctBeHHbd arpapHblid yHuBepcuTeT — MCXA nmenu K.A.
TumupsseBa», KaHIUAATOM TEXHUYECKMX HAyK (Jajiee IO TEKCTy PELEH3EHT), IPOBEIEHO
perieH3upoBanue padbodeit nmporpammbl quctuiInHbl «brnodusukay OIIOIT BO mo HanpapieHHIO
35.03.05 CanoBoactBo, HampaBieHHOCTH «CeneKius, TeHeTUKAa W OWOTEXHOJIOTHS CaJJOBBIX
KyJIbTyp», «[Iporu3BOJICTBO MPOAYKIIMK OBOLIHBIX, JIEKAPCTBEHHBIX U 3(UPOMACIUYHBIX PACTEHUI,
«[ImooBOICTBO M BUHOIPaNapcTBO», «JleKOpaTUBHOE CaJOBOJACTBO M IMHUTOMHHUKOBOJICTBO»
(6akanaBpuar) paspaboranHoi B PI'BOY BO «Poccuiickuii rocynapCTBEHHBIN arpapHbIil
yauBepcuteT — MCXA umenu K.A. TumupsizeBa», Ha kadenpe ¢pusuku (pazpadboTuuk — AnepoeBa
Tammuna AxmanoBHa, TOUEHT Kadeapsl GU3NKH, KaHAUIAT PU3UKO-MATEeMaTHYECKUX HAYK).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. IlpenbsaBnenHas pabouas mporpamma JUCHUIUIMHBI «buodusuka» (namee mo TEKCTy
[Tporpamma) coomeemcmsyem tpeboBanusim GI'OC BO no nanpasienuto 35.03.05 CagoBozacTso.
[TporpamMma codepowcum Bce OCHOBHBIE pa3lienbl, coomeemcnegyem TPeOOBAHUSIM K HOPMAaTHBHO-
METOJAMYECKUM JOKYMEHTaM.

2. llpeacraBnennass B llporpamme akmyansnHocms y9eOHON NUCHUIUIMHBI B PaMKax
peanuzanuu OITOIT BO ne noodnescum commnenuro — TUCIUTLIINHA OTHOCUTCS K 0053aT€TbHON YacTH
yuebHoro nukia — b1.0.

3. IllpeacraBnennsie B [Iporpamme wyesu AMCUUIUIMHBI coomeemcmeyiom TPeOOBaHUSM
®I'OC BO nanpasnenus 35.03.05 CanoBoncTso.

4. B coorBerctBun ¢ Ilporpammoii 3a aucuunianHod «buodusuka» 3akperieHa
1 xomnemenyusa (4 unouxamopa). lucuumuimHa «buodgusuka» u npencrasieHHas IIporpamma
chocobHa peanu3osams UX B 0OBbSBICHHBIX TPEOOBAHUSX.

5. Pe3ynomamul 00yyenus, npenctaBieHHble B [IporpaMme B KaTeropusx 3HaTh, YMETb,
BIAJIETh coomeemcmeyom crneuuduKke W COAEPKAHUIO TUCLHUIUIMHBI U JeMOHCmpUupylom
603MOUCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIBTATOB.

6. OOmast Tpymo€MKOCTh TUCHHMIUTMHBI «brodusnka» cocraBiser 3 3a4€THBIX €IWHUIIBI
(108 yaco).

7. Wudopmaius O B3aMMOCBA3M M3y4aeMbIX JUCHUIUIMH U BOIPOCAM HUCKIIIOYECHHS
NyONMpoBaHUs B COJEPKaHUM JUCLUIUIMH coomeemcmeyem JIACTBUTENBHOCTH. JlMCIUIIINHA
«bunodusuka» B3aumocBsazana c apyrumu gucuumimHamMu OIIOII BO u VYyeOnoro miana
no HampasiaeHuto 35.03.05 CanoBoacTBO U BO3MOXHOCTh JYONUPOBaHHS B COJEpXKAHUU
OTCYTCTBYET.

8. IlpeacraBnennas  IIporpamma  mpenmojiaraeT  HCIOJB30BaHHE  COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH, HCHOJB3YEMBIX MPH pPeaTu3alld pa3jIHYHbIX BHJIOB Yy4eOHOM
pabotbl. @opMbI 00pa30oBaTEIbHBIX TEXHOJIOTHI coomeemcmeayom ciennuke IMCUUTUINHBL.

9. Buapl, comepkaHWe W TPYAOEMKOCTh CaMOCTOSATENBHOH pabOTBI  CTYIEHTOB,
npezcTaBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSIM K TOATOTOBKE BBITYCKHHKOB,
coaepxammmcsa Bo ®I'OC BO nanpasnenus 35.03.05 CanoBoacTso.

10. IIpencraBnennsle W onucanHele B Ilporpamme Qopmbl mekyujeri OUEHKUA 3HAHUHN
coomsemcmagyiom crenupuKe TUCHUILUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYAEHTOB, NpenycMorpeHHas [Iporpammon,
ocyIlIecTBIIsieTcsl B opMe 3aueTa ¢ OIEHKOM, UTO coomeemcmeyenm CTaTyCy TUCIUIUIMHBI, Kak




JTUCIUTIIMHBI  o0s3aTenbHOM dacth ydeOHoro mwkiaa — b1.0. ®I'OC BO wnampasneHus
35.03.05 CagoBoacTBo.

11. ®opmbl OLICHKHW 3HAHUH, TIpeIcTaBIeHHbIC B [Iporpamme, coomseemcmeyiom cnenuduke
JTUCITUTUIMHBL U TPEOOBAHMSIM K BBITYCKHUKAM.

12. YueOHO-MeTOAMYECKOE  OOCCIEYCHHE  JTUCHUILIMHBI  TPEJCTaBIEHO:  OCHOBHOM
JUTEPATypOil — 2 UCTOYHHKA (0a30BBIN YUeOHUK U COOPHHK 3aJ1a4), JOMOJHUTEIILHOM JIUTEPaTypoil
— 10 wnammenoBanuii u coomeemcmeyem TpeboBaHusiMm DPI'OC BO  HampaBieHus
35.03.05 CagoBoacTBo.

13. MarepuanbHO-TeXHUYECKOE oOOecCIeueHne IUCIUIUIMHBI COOTBETCTBYET CHEIU(UKE
quctuIinHbl «brnodu3ukay u o0ecreurnBaeT HWCIOJIb30BaHWE COBPEMEHHBIX OO0pa30BaTEIIbHBIX,
B TOM YHCJIC UHTEPAKTUBHBIX METOJIOB OOyUCHUSI.

14. Meroauveckue PpEKOMEHJAMM  CTYACHTAaM H  METOAMYECKHE PEKOMEHAAINU
MPeroAaBaTelisiM 10 OPraHU3aIMKH O0YUYCHHS M0 TUCIUIUIMHE JAIOT MPEACTABICHHUE O CrelupuKe
o0OydeHus no aucHuminie « buopusukay.

OBIIUE BbBIBO/bI

Ha ocHOBaHMM NPOBEAEHHOIO PELIEH3UPOBAHUS MOXKHO CJEJIaTh 3aKJIIOUEHHUE, YTO XapakKTep,
CTPYKTYpa M cojaepkaHue paboueil mnporpamMmsl aucuuminasl  «buodusuka» OIIOII BO
no Hanpasyiennio 35.03.05 CanoBoAcTBO, HanpaBIeHHOCTH «CeNIeKIusl, TCHETUKA U OMOTEXHOJIOT U
CaJloBBIX KYJIBTYp», «IIpoM3BOICTBO MPOMYKIIMM OBOIIHBIX, JEKAPCTBEHHBIX U 3(PUPOMACINYHBIX
pactenmit», «llmomoBoncTBO M BHHOIPAAapcTBO»,  «/lekopaTuBHOE  CaZOBOACTBO U
MUTOMHUKOBOJCTBO» (KBanM(pUKALMA BHITyCKHMKA — OakalaBp), paspaboTaHHas AJepoeBoil
Tamuioir AXMagoBHOM, ToeHTOM Kadenpsl GU3NKH, KaHAUIATOM (PU3UKO-MAaTeMaTHYECKIX HayK,
cootBeTcTBYeT TpeboBanusiM PI'OC BO, coBpeMeHHBIM TpeOOBaHUAM 3KOHOMMKH, PbIHKA TPy/Aa U
MO3BOJIUT IpHU €€ peanu3aluy YCIelHo ooecneuynTs GOpMUPOBAHHE 3asIBICHHBIX KOMIETEHIIUH.

Peucnserrt Mouynosa Haranes AseKcaHIpoBHa, IOLEHT Kadyeapsl TeXHOC(epHOit Ge3zonacHocTu
@I'BOY BO «Poccuiickuii rocy1apCTBEHHbIi arpapHbIii YHUBEPCHTET — MC‘CA HMEHU
KA Tummpssena», KaHIMAAT TEXHUYECKUX HAYK




