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AHHOTANMSA
paboueit mporpammsl yueOHou aqucuuruinabl b1.0.11«buoduzukay
JUIs1 TIOATOTOBKM OakasnaBpa o HarpaiieHuto 19.03.01 buorexHosnorus,
HaIpaBJIeHHOCTH «BUOTEXHOIOTUS U MOJIEKYJIIpHAst OMOJIOTHSY;
«ArponpoMBIIITIEHHAS OMOTEXHOJIOTHSI

[ear ocBoeHMsT AUCHUILIMHBI:  (QopMupoBaHme y  OOyJarOIIUXCs
KOMIIETEHIINH, 00ecIeynBaroIIMX BJIQJICHUE HaBbIKaMU MPAKTUYECKON
(mabopaTopHOii) pabOTHI, METOJJAMH MAaTEMAaTHYECKOTO MOJCIUPOBAHUS U (DU3HKH,
HEOOXOAMMBIMU B TPO(ECCHOHATBLHON JEATEIBLHOCTH, a TaKKe 3HAHHUE OCHOBHBIX
bu3MYeCKUX KOHUEMIUNA M 3aKOHOMEPHOCTEH, MPUMEHSIEMBbIX B OHOJOTHYECKHUX
UCCJIETIOBAHUSIX.

MecTo IMCHUIVIMHBI B Y4e0HOM IIaHe: JUCIMIUIMHA BKJIOYEHA B
00s13aTENpHYI0O YacTh y4eOHOTO IUIaHa 1o HampaieHuto moarotoBkn 19.03.01
buotexHonorusi, HanmpaBJIeHHOCTH «bBUOTEXHOJOTHS U MOJEKYJSpHAs OHOJIOTHS»;
«ATpONPOMBIIITIEHHAS OMOTEXHOJIOTHSI .

TpeOGoBanusi K pe3yJabTaTaM OCBOCHHUSI JAUCHMILUIMHBI: B PE3yJbTare
OCBOCHHMSI JUCIMIUIUHBI (HOPMHUPYIOTCA CIEAYIONINE KOMIETEHIIMU (MHIUKATOPHI):
VYK-1 (YK-1.1; YK-1.2; YK-1.3; YK-1.4).

Kpartkoe coaep:kaHue JUCHUMIUIMHBI: MEXaHHMKA, MOJICKYJsipHas (U3UKA U
TEPMOJMHAMUKA, FJIEKTPOMArHeT3M, ONTHKA U 2JIEMEHThl KBAHTOBOM MEXaHUKH.

OO0mas TPy10€eMKOCTh JUCHUMILUIMHBI: 3 3aueTHBIX equHUIIbI (108 yacos).

IIpoMeKyTOYHBII KOHTPOJIb: 3 CEMECTp — 3aUeT.



1. Heab ocBOeHUsI JUCHUNIMHBI

Lenpto ocBoenus nucuuriuHbl «buodusuka» sBiasercs (GopmupoBaHHue Y
0Oy4JaronmMxcst KOMIETeHIMH, 00eCeYMBaIOIINUX BIaJCHIUE HABBIKAMU MPAKTHYECKOM
(mabopaTopHOit) pabOTHI, METOJJAMH MATEeMAaTHYECKOTO MOICIUPOBAHMS U (U3UKH,
HEOOXOMMMBIMA B TIPO(HECCHOHATBLHOW IEATETHLHOCTH, a TAaKKe 3HAHUE OCHOBHBIX
GU3MYECKUX KOHIEMIIUA W 3aKOHOMEPHOCTEH, MPUMEHSIEMBIX B OMOJOTHYECKHUX
HCCIIEIOBAHUSX.

2. MecTo TMCUMILUIMHBI B Y4eOHOM Mpoiecce

Hucnunnuna «buodusuka» OTHOCUTCS K 00s13aTEIbHOM YacTH JUCHUIUIMH
yuyeOHoro miaHa. JucuumimHa «buodusukay peanusyercs B COOTBETCTBUU C
tpedboBanusimu GI'OC BO, OIIOIT BO u Yue6Horo miana no Hanpasienuto 19.03.01
buotexHonorus, HanpaBJIeHHOCTH «BHUOTEXHOJOTHUS U MOJEKYJspHas OHOJIOTHS»;
«ATpONPOMBIILICHHAS OMOTEXHOJIOTHSI .

[IpenmecTByOmmuM KypcoM, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
nucuumuinHa «bruoduszukay siBiaseTcs TUCHUIUINHA «BbICIas MaTeMaTHUKa.

Hucruminaa «buodusnkay SBIsSETCS OCHOBOMOJIArAIOMEH JUIsl U3Y4YCHUS
CIENYIONUX JUCIHUIUIMH: «MeTobl 00pabOTKH SKCHEPUMEHTAIBHBIX JaHHBIX,
«ATpOMETEOpONIOTUS», «DNEKTPOTEXHUKA U JJIEKTPOHUKAY, «DPuzndeckas H
KOJUIOWIHAS] XUMUSD.

OCoOEHHOCThIO UCHUIUIMHBI SBJISIETCS €€ HAMpaBICHHOCTh Ha pealin3alluio
CTyJICHTaMU TMOJYYECHHBIX 3HAHUW B MPAKTUUYECKOW aesTeabHOCTH. OHa sBseTCS
COCTaBHOM 4acThio 1ukJIa qucuuiuivd (b1) u 3aHuMaet oHO U3 BEYIIMX MECT CPEIU
byHIaMEHTAIBHBIX TUCIUILIVH.

PabGouast mporpamma pucturuimabl «buodu3nka» i WHBATUIOB W JIUI
C OrpaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI pa3pabaThiBaeTCs WHIWBHIYATbHO
C YYETOM OCOOEHHOCTE TCUXO(PU3NYECKOTO PpPa3BUTHSA, HHAMBUAYAIbHBIX
BO3MOXKHOCTEH M COCTOSIHUS 3[I0POBbS TAKUX O0YYaIOIIUXCS.

3. [lepeveHb MJIaHUPYEMBbIX Pe3yJIbLTATOB 00y4YeHHS
10 JUCHMILINHE, COOTHECEHHBIX € IVIAHMPYEMBIMH Pe3yJbTaTAMU 0CBOCHUA
00pa3oBaTeIbHOI MPOrpaMMBblI
N3yuyenne naHHOW y4eOHOW IUCIMIIMHBI HAMpaBlieHO Ha (OPMHUPOBAHUE
y 00yJaronuxcsi KOMIETeHIIUH, TPEICTaBICHHbIX B Tabnuie 1.



Taomuna 1

TpeOoBaHus K pe3yJbTaTaM 0CBOCHHUSI Y1eOHOM THCIUILIHHBI

Coneprxanue o
No Kon . B pesynbpTate nuzydeHus: yueOHON AUCIUIUTMHBI
KOMIIETEHIHH WMHauKaTopsl KOMIIETEHIIUN
/1 | KOMIETEHINH < 00yJaromuecst JOKHBL:
(wm e€ yacTh)
1. YK-1 Cnocob6en ocymectBisath | YK-1.1 Ananusupyer 3agauy, 3HATh METOJIUKY peleHus (PU3NYECKHX 33124, OCHOBHBIE

MOUCK, KpUTUYECKUI
aHaJIWU3 U CUHTE3
nH(pOpMaIuU, TPUMEHSATH
CUCTEMHBIN ITOAXO UL
pelIeHHS TOCTABICHHBIX
3agad YK

BBIIENSA €€ 0a30BbIE€ COCTABIISIOLNINE,
OCYIIECTBIISIET JEKOMITO3HUIIHIO
3a1a4u

IIOHSITHSI, 3AKOHBI U MOZIEIIN MEXaHUKH, CTATHCTHYECKOU
($U3HUKN U TEPMOJUHAMUKH, SJIEKTPUUECTBA U
MarHeTusMa, TEOpuU KosieOaHui 1 BOJIH, KBAHTOBOM
($U3MKK, ATOMHOM U SIIEPHOHN (PU3HKH

VYK-1.2 Haxoaut u KpuTHYECKH
aHATM3UpyeT HHPOPMAIIHIO,
HEOOXOUMYIO JUISI PEIICHUS
IMOCTaBJICHHOM 3aJa4un

YMETh aHAJIU3UPOBATH U IPUMCHATDH (1)I/I3I/IKO'
TCXHUYCCKYIO I/IH(l)OpMaLII/IIO B MaTCMaTH4YCCKHUX MOACIIAX
ﬂBHeHHﬁ, IIpoucCCoOB U 00BEKTOB B OMOTEXHOJIOTUH

VK-1.3 PaccmarpuBaeT BO3MOKHBIE
BapHaHThI PELICHUS 3a/1a4H,
OLICHMBAsI UX JOCTOMHCTBA U
HEJO0CTaTKU

3HaTh METOJIUKY MTPOBEACHUS (PUZNUECKUX
HKCIIEPUMEHTOB U aHaJIn3a, TEOPHUIO OTPEIIHOCTU
M3MEpPEHU, OCHOBHBIE METO/IbI SKCIIEPUMEHTAILHON
bu3uKH

VYK-1.4 I'pamOTHO, JIOTUYHO,
apryMEHTHPOBAHHO (OPMHUPYET
COOCTBEHHBIE CYKJIEHUS U OLEHKU.
Otnnuaet GpakTel OT MHEHUH,
WHTEPIIPETAINA, OILICHOK U T.1I. B
PaCCYXJICHUSX JIPYTUX YIaCTHUKOB
JEATSILHOCTH

BJIaJIETh HaBbIKaMU PabOThI C U3MEPUTENBLHBIMU
npudopaMu, METOJaMH OLIEHKH TapaMeTPOB COCTOSHUS
IIPOLIECCOB B METEOPOJIOTHH




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

Imo cemecTpam

O6mass Tpyao€MKOCTh AUCHUIUIMHBI cocTaBisieT 3 3a4d. en. (108 wacom),

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

Tabnuma 2
Pacnpeneﬂenne prHOéMKOCTI/I JUCHUIIJIMHBI 110 BUJIaM paﬁoT 1o ceMeCcTpam
TpyaoéMkocTh
Buna yueOHo# padoThI qac. B T. 4. 110 ceMecTpam
Bcero/* No3
OO01mast Tpy10éMKOCTb TUCIUILINHEI 110 YI€OHOMY TUIaHy 108/0 108
1. KonrakTHas pa6ora: 50,25 50,25
AynuTopHasi paboTa 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 Mamepuala u
38,75 38,75
mMamepuana y4eOHuUKos8, no020moseKa K NPaKmuyeckum
3auamuiIm m.o.)
Iloocomoska k 3auemy c oyeHKol (KOHMPOib) 9 9
Bu npoMexxyTOYHOTO KOHTPOJIS: 3ayer
* B TOM YHCIIE PAKTHYECKas MOATOTOBKA.
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
HaumeHoBaHue pa3iesioB U TeM AyauTOpHas BHeayauropuas
JUCUMILINH (YKPYITHEHHO) Rl padota padora CP
J | I3 | IIKP
Pasnen 1 «MexaHuka» 34 4 10 20
Paznen 2 «MonekynsipHas pusmnka u 22 4 8 10
TEPMOIMHAMHKA
Paznen 3 «DekTpomMaraeTuzM» 32 4 8 20
Pasnen 4 «Onrruka v 2j1eMEeHTHI KBAHTOBOM 19,75 4 8 7,75
MEXaHUKN)
KonTtakTHas paboTa Ha IPOMEKYTOUHOM 0,25 0,25
koHTpose (KPA)
Bcero 3a 3 cemecTp 108 34 34 0,25 57,75
HToro mo gucuumninme 108 34 34 0,25 57,75




Beenenune
[IpenMer ¢u3WKU U ee CBSI3b CO CMEXKHBIMH Haykamu. OOIIMe METOIbI HMCCIEIOBaHUS

O6uodusnyeckux spiaeHUd. PazButue Ouosoruu u GU3MKU MX BIMsAHUE Apyr Ha Apyra. Kparkwuii
UCTOPUYECKHI OUEPK Pa3BUTHsI OMOIOTMYECKON (PU3UKU M UX COBPEMEHHOE COCTOSIHUE.
Paznen 1. Mexanuka

MexaHuKa OKpYKalOIIeW cpenbl O KPYroo0OpoTe HEOPraHMYECKMX M OMOJIOTHYECKHUX
3JIEMEHTOB U KOMILIEKCOB.

Kunematnka Ttoukum wu TBepmoro Ttena. IlepememieHue, CKOPOCTb U YCKOPEHUE,
TaHICHIMAJIbHAs U HOPMaJIbHasl COCTAaBIISIIOIINE YCKOPEHUSI.

JluHamuka MaTepuanbHOM TOYKK. MHepus, Macca, uMiyisc, cuia. HezaBucuMocTs Maccsl
OT CKOPOCTH B KJIACCUUECKON MeXaHuKe. [ paHUIbl IPUMEHUMOCTH KJIacCU4eCKOU MexaHUKHU. CHUilbl
uHepuu. [ToHaTHe 00 SKBUBAJIEHTHOCTH CUJI MHEPLUH U T'PAaBUTALMOHHBIX CHIL.

I"apmonmnueckue konebanus ux sHeprus. Cioxenue kojaeOaHuii. BeiHyXIeHHBIE KOTeOaHMs.
Pe3oHnanc, ero ncnosp3oBaHue.

JlunaMuka TBepAOro Tesa. BpaleHue TBEpIOro Tena BOKPYI HEMOABM)KHOW OCU. MOMEHT
UMITyJbca TBEpAOro Tejaa. MoMeHT uHepunu. OCHOBHOE ypaBHEHHME BPAILATEIIBHOTO ABH)KCHHUE.
MomeHnTbl nHepuuu npocthix Ten. Teopema llreliHepa. YpaBHEHHS NPOU3BOJIBHOIO JBUKCHUS
TBepaoro Tena. CtaTuka. Y ciioBUs paBHOBECHUS TBEPIOTO Tea.

Paznien 2. MonekynspHas Gu3nka U TepMOJMHAMUKA

TepMmonuHaMuka W OHO3HEpPreTMKa HPUMEHUTENBHO K OTKPBITBIM CHUCTEMaM KHUBBIX
OpraHU3MOB.

JlaBjieHrEe B HEMOJBMKHBIX JKUJKOCTSX M raszax. 3akoH Apxumena u 3akoH Ilackans.
JlaBneHue B IBHXKYIIMXCS KUAKOCTAX M ra3ax. CreneHu cBoOOJbl MoJieKyl. BHyTpeHHsIsI sHeprus
UJCAIBHOrO rasa. TemioeMKoCT! Ta30B.

Peanbnble raspl. OTCTyIUIEHUE OT 3aKOHOB HMJCAJIBHBIX ra3oB. PeasbHbIC ra3bl. YpaBHEHHE
Ban-nep-Baanbca u ero ananu3s. Kpurnueckoe cocTosHus.

YpaBHeHue bepHymm. BA3KoCTh JKUIKOCTEN U Ia3o0B.

'apmonnueckue koneOaHus U BOJAHBL.  OCHOBBI  JUCHEPIUPOBAHUS  KHUIAKOCTU:
TU/IPABIMYECKOE PACIBUICHUE, ITHEBMAaTHYECKOE DACIBUIEHHE, YJIbTPA3BYKOBOE pacCIbLICHUE,
LEHTPOOEIKHOE PACHBIIICHUE, DIEKTPOCTATHYECKOE PACHIBIIICHHUE.

ArperaTHple  CcOCTOSHUSL M (a3oBble  mepexoibl. TerioBble  BO3JCHCTBUS B
CEJIbCKOXO3SMCTBEHHBIX TEXHOJOTUSX, OCHOBHBIE NPHEMBI PAlMOHAJIBLHOIO HAarpeBa, TEIIOBBIE
npoliecchl Ipu Ga3HbIX Nepexoaax, MpUeMbl pallMOHAIBHOTO HarpeBa u ooorpeBanus, 3ppexTruBHas
CyIIKa, YHEProcOepeKeHNe TEeIIa.

BHyTpeHHsAs 5SHeprusi cucTeMbl Kak (YHKIUS cocTosiHMA. KoauuecTBO  TEmJIoTHI.
OKBUBaJIEHTHOCTH TEIJIOTHI U paboThl. OTKpbITasi TEPMOJIMHAMUKA, €€ CBOMCTBA.

Paznen 3. DnekTpomMarueTusm

DJNEeKTpOMarHeTU3M C BIUSHHEM OJEKTPOMAarHUTHBIX TMoJiell Ha OWOOpraHU3MBI,
MOJICJINPOBAHUE IEKTPOra30JUHAMUYECKHX ITPOLIECCOB B IPUPO/IE.

Onexrpudeckue nosd. Pabora cun mons no nepeMerieHuto 3apsaoB. Llupkynsauus BekTopa
HanpspkeHHOcTH. [lortennuman. J{usnexTpuku B anekTpuyeckoMm moisie. CBOOOJHBIE U CBSI3aHHBIE
3aps el DHEPIUsl dIEKTPUUECKOro noJis. KopoHHBIHM pa3psaa v €ro HCHoib30BaHuUE.

DneKkTpo3apsaKa, B yCIOBUSAX O0BEMHOro 3apsna. [Ipuembl 3JeKTpOOUMCTKH, Cceraparus,
AIIEKTPOOKpaAcKa, 00paboTKa OMONIOTMYECKHX MAaTEPHAJIOB B JEKTPUUYECKHX U MArHUTHBIX MOJISX,
MOJTy4YeHHUE 030HA U 030HHAsi 00pabOTKa MaTepHalioB, 3alIUTAa JKUBBIX OPTaHU3MOB OT AJIEKTPUUECKUX
Y MarHUTHBIX MOJEH.

MaruutHoe mnoje. 3akOH TOJHOTO TOKa (TeopemMa O IUPKYJISIUU BEKTOpa WHIYKIHH
MarHuTHOro noss). Pabora nepemenienns KOHTypa ¢ TOKOM B MarHUTHOM II0JIE.

MarnuTtHbele cBOWcTBa BemecTB. HanpsbkeHHOCTh MarHuTHoro noisd.  Lupkymsus
HANpPsDKEHHOCTH MarHUTHOTO IoJig. MarHeTusMm NpOHMIIAEMOCTb, MAarHETHU3M BOCHPUHMYHUBOCTD.
JunamarneTusm, nmapamaraetusm, Gpeppomaraerusm. Touka Kropwu.




l'mcrepesuc.  @epputhl.  M3MeHeHHWE  CBOWCTB  MaTepUaioB B MarHUTHOM,
AIEKTPOCTATUYECKOM II0JIE.

ONeKTpOMarHuTHBIC  BOJIHBI.  YpaBHeHHMsT MakcBelsla B WHTErpajlbHOH  (opme.
PacnipocTpanenue u oTpakeHue 3JIEKTPOMArHUTHBIX BOJIH.

Brnusinue 3neKTpoMarHUTHBIX MMOJIeH Ha OUOIOrHYecKue OOBEKTHI.

3ammra OT CUJIBHBIX JIEKTPUUECKHUX IMOJIEH KUBBIX OPraHU3MOB U uesoBeka. [loBbimieHue
3¢ peKTUBHOCTH IPUMEHEHUE PIEKTPUUECKHUX CeTe, annapaToB U MEXaHU3MOB.

Paszpnen 4. OnTuka U 31€MEHTbI KBAHTOBON MEXAHUKHU

3aKOHBI TEeOMETpUYecKoi onTuku. IIpuMeHeHHe 3aKOHOB TE€OMETPUYECKOW OINTHUKH.
Hcnonb30Banue miockux u chepuyeckux 3epkai. Ilpenomiienne Ha chepuyecKrx MOBEPXHOCTSX.
[Torpemnoctu onTHyeckux cucreM. OnTuyeckue mpuodopsl.

ITonspusoBanubi cBer. Ilomsgpusanus Ipu OTPaKEHUMM M IIpeoMIIeHUU. J[BOWMHOE
JTy4yenpeaoMIIeHHeE.

TermnoBoe u3ydenue. PaBHOBecHOe M3inyuyeHue. JlydeuciyckareinbHas W IIOIVIOLIATENIbHAsS
crocobHocTu. AOcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana — borabimana.
Pacnpenenenne >Hepruu B CHEKTpe aOCOIMIOTHO 4depHOro Tena. KBaHToBast rumote3a u Qgopmyna
[1nanka. OnrTuueckass TMPOMETPUS

[TonaTne 00 >1MEKTPOHHON TeopuM aucrepcud cBera. CBSA3b AUCHEPCHUH C TIOTJIONICHHUEM.
3akoH byrepa. L{Beta Ten ¥ CIEKTPHI MOMJIOUIECHUSI.

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

DNEeKTPOOCBEIlIeHNE U CBETOBOE OOIYYeHHE B TEIUIMIAX: MPUMEHEHUE JIaMIl HaKalluBaHUs,
IIPUMEHEHHUE Ta30pa3psAHbIX IPUOOPOB, IPUMEHEHUE CBETOANOI0B, IPUMEHEHHE JIa3€POB.

®orosnektpuueckuii  3pdekr U crnocoObl  ero HaOmoaeHus. OCHOBHBIE 3aKOHBI
dororddekra. YpaBaeHne DWHIMTEHHA. DPOTOIEMEHTHI, JOTOYMHOKHUTEIH B UX IIPUMEHEHHE

OnTuko-31eKTpoHHBIe TPHOOPLI. [IpubOPHI U3MEpEeHHsI MapaMeTpoB adpPO30Jeii.

Wutepdepennms, mudpaxnus cBera. [IpupomHbsle pe3oHAaHCHBIE SBICHUS B arMmocdepe.
PaccesHue cBeTa Ha KaluIsx U a’3po30Jix, Teopus Mu.

NuTepdepenumonnsie npudops! (MuTepdepomerpsl), ronorpadus. IIpocBeTiieHne onTukH.

PezoHaHcHOE TmoOTJOIIEHNWE CBETa, CHEKTporpadbl, OIpeaesieHHe HaJUuus OTAEIbHBIX
AJIEMEHTOB, MOJIEKYJI, BEILIECTB.

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

3aKJII0YeHUE

Kpatkuii 0630p u3ydeHHOro marepuana. Bo3MoXHOCTh U HEOOXOAUMOCTh UCIOIb30BAHUS
MaTepuaia Kypca OMoJIOrHuecKoil GU3NKU MpU U3YYEHUU JPYTUX AUCLHUILINH.

O¢¢dexkTuBHBIE NpPHEMbl peaau3allMd  SKOJOIMYECKMX IPHHLMUIOB  PAlMOHAIBHOTO
IPUPOJIONOIB30BaHUS, PALIMOHAIBHOE MCIOJIb30BaHUE BOJAHBIX PECYPCOB, (DU3MUECKUE SIBICHUS B
¢mIbTpanuy BoJbl B OPMHUPOBAHUE CHEIM(PUUECKUX CBOMCTB MTOYB, OPraHM3aIUs PALMOHATBHOTO
BbIpAIBaHU MOJIE3HBIX PACTEHUI C MEHBIINM YHEPrONOTPeOIEHNEM C MEHBIIIUM BO3/IEHCTBUEM Ha
IIPUPOJIHYIO OKPY>KAIOILYIO CPENY.

[IpoGnemHbIe U HEpEIeHHbIE BOMPOCHI COBpeMEHHOM (u3uku. BaxHOCTh pemieHus 3Tux
npobaeM Ui pa3BUTHUS €CTECTBEHHBIX HayK, (MIOCO(UU M MPOU3BOAUTEIBHBIX CHUJ HAPOIHOTO
XO035IHCTBA.



4.3 Jleknuu / mpakTHYECKHE 3aHATHS

Tabmnura 4
Conep:xkanue JeKIii / IPAKTHYECKUX 3aHATHI H KOHTPOJIbHbIE MEPONPHUSITHS
Kour-
®Dopmupyembie Bup e
. KOMITEHIMH | KOHTpoJL | 12€0
Ne Ne u HazBanue Jexkumii / B/ ms
n/n N pasnena NPaKTHYECKUX 3aHATHI (MHAHKATOPbI Horo Hux
JIOCTHKEHHSI | MEPOIPHS | ypagery
KOMIIEeTeHIIHH) THS Heckas
nmoaroTo
BKa
1 | Pasmen 1. «Mexanuka» 14/0
Tema 1. Jlexums Ne 1.1 VK-1 2
«Kunemaruka «Kunemarukay (¢ (YK-1.1,
IIPUMEHEHUEM 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 padora No YK-1 3aImTa 6
«Kunemartuka» 1.1 «M3mepenue nuneinnbix | (YK-1.1, [IPaKTH4e
Tema 2 «J/lunamuka pa3MepoB U Macchl Tel U YK-1.2, CKHX
Tema 3 «/Ilunamuka ompeieTICHUE X VYK-1.3, pabor
BpaLIaTeJIbHOTO m1oTHOCTY «M3ydeHne YK-1.4)
JIBUKEHUS JBUKEHHS TeJia 10
HAKJIOHHOM TUIOCKOCTH»
win «/3ydenue 3akoHOB
MIPSAMOJIMHEMHOTO
NIBAYKEHHUS U CBOOOIHOTO
MaJCHHS Ha MaITHHE
ATByna» mnu «M3yuenue
KHHEMATUKH U JITHHAMUAKH
MOCTYyNaTeIbHOTO
JIBVKCHUS)
[TpakTudeckas pabora Ne YK-1 3amuTa 4
1.2 «M3y4yeHue 3akoHa (YK-1.1, MpaKTH4ie
COXpAHEHHUSI SHEPTHUH C YK-1.2, CKHUX
[MOMOILIBIO MAATHUKA YVK-1.3, pabot
Makcgenia» win YK-1.4)
«M3yyeHne 0OCHOBHOTO
3aKOHA JUHAMHUKHU
BpaIaTeIbHOTO JBMKCHHUS
C TIOMOIIIbIO MAsITHUKA
O6epbexay
2 Paznen 2. «MonexynsipHas pU3UKa U TEPMOJTUHAMUKA 12/0
Tema 1 Jlexmums Ne 2.1 YK-1 2
«MonekynspHo- «MonekynsipHas GU3NKa» (YK-1.1,
KUHETH4ecKas Teopust | (C MpUMEHEHHEM YK-1.2,
(MKT)» MYJIbTUMEAUIHOTO YK-1.3,
000pyI0BaHN) YK-1.4)
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Koa-

MOIIIHOCTH B
Kod(duIIMeHTa M0JIE3HOTO
JEUCTBUS UCTOUYHHUKOB
IMOCTOSTHHOTO TOKa» WU

dopmupyembie Bun BO
. KOMIIETEHIMH | KOHTpOIb | 12€0
Ne Ne Ne u Ha3BaHHe JeKumii / B/ m
n/n ® pasieda NPAKTHYECKUX 3aHATHH LR OE] Horo HUX
JIOCTHKEHUSI | MEPONIPHS | ppagern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
Tema 2 Jlexumst Ne 2.2 VK-1 2
«TepMoguHaMuKay «TepMmoauHaMuKay (VK-1.1,
(c mpuMeHEeHnEM YK-1.2,
MYJIbTUMEAUIHHOTO YK-1.3,
000py10BaHNU) YK-1.4)
Tema 1 [TpakTuueckast pabora No VYK-1 3aIuTa 4
«MonekymsipHo- 3.1 (VK-1.1, MpaKkTuye
KUHETHUYecKast «Omnpenenenue otHomenus: | YK-1.2, CKOM
TEOpUs» TEIIOEMKOCTEN BO3/1yXa YK-1.3, paboThI
npu noctosHHoM fgasiennn | YK-1.4)
Y TIOCTOSTHHOM 00beMe»
Tema 2 [TpakTuueckas pabora No YK-1 3aIuTa 4
«TepmonnHaMuka» 3.2 «Onpenenenue (VK-1.1, MpaKTU4e
YHHUBEpPCaIbHOU ra30BoH VYK-1.2, CKOMl
MIOCTOSIHHOW» WJIN YK-1.3, paboThI
«Uccnenosanue VK-1.4)
H30ITPOIECCOBY
3 Pa3znea 3. «DiekTpomMarHeTusM» 12/0
Tema 1 «OcHOBEI Jlexmus Ne 3.1 «OcHOBEI YK-1 2
AJEKTPOCTATUKMN AIIEKTPOCTATHUKH. (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 Jlextmst Ne 3.2 VK-1 2
«DNEeKTpOMAarHeTu3M» | «DJIEKTPOMArHETH3IM» (YK-1.1,
(c mpuMeHeHneM YK-1.2,
MYJIbTUMEAUIHOTO YK-1.3,
000py10BaHN) YK-1.4)
Tema 1 «OcHOBBI [TpakTuyeckas padora Ne YK-1 3amuTa 4
AIIEKTPOCTATUKI 3.1 «"3yuenue Tonorpadun | (YK-1.1, MpaKTH4ie
anekTpudeckoro moys» wim | YK-1.2, CKUX
«OrmpeienieHue eMKOCTH YVK-1.3, pabot
KOHJeHcaTopa ¢ nomotplo | YK-1.4)
0aJTMCTUYECKOTO
raJIbBAHOMETPA»
Tema 2 «Ilocrosiunubiii | [IpakTrueckas padota Ne YK-1 3aIunTa 4
anekTpudeckuil Tok» | 3.2 «M3mepenue (YK-1.1, IIPaKTH4e
COIPOTHUBIICHUS METOJIOM VK-1.2, CKHUX
MOCTOBOH CXEMBI» HUIIN YK-1.3, pabot
«Uccnenosanue monesnoin | YK-1.4)
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Koa-

dboToreMeHTa» UiIn
«MccnegoBanne U3NMydeHUs
a0COFOTHO TBEPJIOTO TeIa
i «Hccienosanue
BHeIHero Goroadppexray

dopmupyembie Bun BO
. KOMIIETEHIIMH | KOHTPOJIb Haco
Ne Ne u HazBanue Jexkumii / B/ ms
n/n N pasnena NPAKTHYECKUX 3aHATHH LR OE] Horo HUX
JIOCTHKEHUSI | MEPONIPHS | ppagern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
«Uccnenosanue BOJIBT-
aMIEPHOIN XapaKTEePUCTUKU
MOJTYIIPOBOTHUKOBOTO
JMOJ1a»
4 Pa3nen 4. «OnTrka v 3J1eMEHTHI KBAHTOBOM 12/0
MEXaHUKI
Tema 1 Jlexums Ne 4.1 VK-1 2
«I"eomeTrpuueckas «I'eomerpuueckas ontuka. | (YK-1.1,
ONTHKA» WuTepdepenus BOIH» YK-1.2,
(c mpuMeHEHNEM YK-1.3,
MYJIbTUMEIHIHHOTO YK-1.4)
000pyOBaHNs)
Tema 2 «BonHoBas Jlexumst 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
MYJIbTUMEAUNHOTO
000pyOBaHNs)
Tema 1 [Ipaktuueckas padota No VK-1 3ammTa 4
«I"eomerpuueckas 4.1 «Onpenenenune (YK-1.1, IIPaKTH4e
OIITHKA» nokasarenei npenomienns | YK-1.2, CKOH
Tema 2 «BonHoBas SKUIKOCTEN C IIOMOIIBIO YK-1.3, paboThl
ONTHKA U KBAHTOBBIE | peppakToMeTpay» Uiu YK-1.4)
CBOICTBa CBETa» «Omnpenenenue paguyca
KPUBU3HBI JIMH3BI C
MIOMOIIBIO KOJIEI]
Hprorona» nnu
«OmnpeneneHue IIUHBI
CBETOBOH BOJIHBI C
MOMOIIIBI0 AUPPAKITMOHHOM
PEIICTKI
[TpakTudeckas padora Ne YK-1 3amuTa 4
4.2 «DKCnepuMeHTaIBHOE (YK-1.1, IIpaKkTH4e
U3Y4YEHHE 3aKOHOB YK-1.2, CKOM
TETUTOBOTO M3mydeHus» wm | YK-1.3, paboThI
«Uccnenosanue VYK-1.4)
BaKyyMHOT'O
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Tabmuma 5

Hepequb BOIIPOCOB JIJISI CAMOCTOATEC/ILHOI'O N3YYCHHUSA TUCITUIIINHBI

Ne Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIsI CAMOCTOATEIbHOI0 H3yYeHHUs U
I /;1 pasjena nepeyeHb KOMIeTeHIUH (MHAUKATOPOB JO0CTHKEHUs KOMIIeTeHIIUi),
U TeMbl | OCBAMBAEMBbIX NIPH MX M3YYECHUH (MOKET 0CBAUBATHCH YaCTh KOMIIETCHIIMH)
Pasznea 1
1. |[Temal ["apmonnueckue konebanus ux 3Heprus. CiokeHue koyieOanuii. BelHyX1IeHHBIS
kojeOanus. Pe3onanc, 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 OnekTpuuecTBO B atMocdepe, rpo3bl. LllapoBas MonHus. DIeKTprUUecKoe moye B
OJTHOPOJTHOM JIMAJIEKTPHUKE. DJEKTpHUEcKue mpeodpazoBarenu sHepruu. YK-1
(YK-1.1, YK-1.2, YK-1.3, YK-1.4)
Pa3nea 4
1. | Tema4 Ornrtuyeckre CUCTEMBI, BOOPYKAIOIIME IJ1a3 yenoBeka. KopnycKynsspHO-BOJIHOBOM
nyanu3m cBeta. COBpeMEHHBIE (PU3UYECKUE TPUHIIUIIBI U TEXHOJIOTHUHU B CEITECKOM
xossiictBe YK-1 (YK-1.1, VK-1.2, VK-1.3, YK-1.4)
5. O0pa3oBaTejibHbIe TEXHOJOTUH
Tabmuma 6
ITpumeHeHHe AKTUBHBIX H HHTCPAKTUBHBLIX Oﬁpa3OBaTeﬂbeIX TEXHOJIOTUH
Ne HanmeHoBaHMe HCO/Ib3YeMbIX AKTUBHBIX H
Tema u popma 3anaTus o
n/n HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHH
1. | KunemaTtuka JIP | PabGoTa B MaJIbIX TpyImimax
2. JlnHamuka JI DBpHUCTHYECKAs JICKIUS
3. | TepmonnHamMuka JI | KoMmbroTepHas cumMyJisius (MOJIEb HACATLHOTO ra3a)
4. | DnexrpuuectBo ¥ MarHeTusm | JI | Jlekuus-nuanor
5. | DnexrpuuectBo 1 Mmaruetusm | JIP | PaboTa B ManbIx rpymmax
6. | OnTuka JIP | KoMnbroTepHas CUMYJISLINS

6. Tekymuii KOHTPOJIb yCIIEBAEMOCTH U MPOMEKYTOUYHASI ATTECTAIUS 110

HTOTraM 0CBOCHUA NTUCIHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBbIE 32aAHUS UJIH HHbIE MATEPHUAJIbI, HEO0OX0AUMbIe ISl
OLICHKH 3HAHWI, YMEHUI U HABBIKOB M (WJIH) ONbITA eATEJIbHOCTH

Tumnossie 3aa4¥ AJI 3al0UThI IIPAKTUICCKUX pa60T, JJIA 3a4€Ta

[Ipumep TUMOBBIX 3a7a4 JJIsl TEKYIIETO KOHTPOJIS 3HAHUN 00yYaromuxcs

Tunossle 3a1a4u nmo pasaeay 1

1. MarepuanbHast TOUKa JABHXKETCS B MPOCTPAHCTBE COTJIACHO YPABHEHMSIM: X(t) =5t (M)

y(t)=4-2t*(m), z(t)=3t—4t°(m). Haiftu MOLyIH 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 paJuycoM MaxoBHKa depe3 t=1,5c¢ mocne Havyayia JBUKEHHUS? YTIOBOE YCKOPEHHE
maxoBuka & =0,77 paz[/c2 )

3. Haiitu wm3meHeHume wummyiabca Immapuka Maccel M=100r mpu ygape o 3eMI0 U
KOJIMYECTBO BBIJEIUBLICHCS TEIUIOTHI, €Cii OH maxaer ¢ Beicothl N, =200cM, a mocne ymapa
nogauMaetcs Ha Boicoty h, =180 cm.

4. ToHkocTeHHBIM mMIMHAP auamerpoM D =30cm u wmaccoit m =12 kr Bpamaercs
cormacHO ypaBHeHmio ¢ (t)= A+ Bt +Ct°, rme A=4pax, B=-2pan/c,C=0,2 pan/c®.
Onpenenuts EHCTBYIOMI Ha LIUIMHAP MOMEHT cuil M B MOMEHT BpemMeHu t =3 c.

5. JlaBneHue BOJbBI, TEKYIICH 110 TOPU3OHTAIBHOM TpyOe, TPH N3MEHEHNH TUIOINAAN CEYCHUS
yBenuumiock Ha 350 Ia . Onpenenuth M3MEHEHNE CKOPOCTH TEYCHHMS, €CIM HadalbHas CKOPOCTh

cocraBisiia 1,5 m/c.
6. dusnueckuii MasSTHUK B BHJE TOHKOIO CTEpxHs mmHOM | =120 cM Kos1ebaercss 0KoIo

TOPU30HTAIIBHOM OCH, IEPIECHIUKYISIPHOW CTEpPXKHIO, M HAXOJSIIECHCS Ha pPAacCTOSHUM a OT
cepennHbl cTepkHs. [Ipu kakoMm 3HayeHuu a nepuoj kojeGaHuil T MMeeT HauMeHblee 3HaueHue?
Haiiu ero.

7. OnpenenuTh Nepuoj KoJeOaHUH W MaKCUMaJbHYIO CKOPOCTb JIBHXKEHMS TIpy3a

. T
MaTeMaTUYECKOT0 MasTHUKA, COBEPIIAIOIIEro KOJeOaHus 110 3aKoHy X = 0, 2sin (27zt — gj (m).

8. Uemy paBHa mpuBefcHHas IMHA (PU3UUYECKOTO MAasSTHUKA, COCTOSIIErO0 U3 TOHKOTO
crepkHst Maccoit 1kr mmuHOo# 80 cM , KOTOPBIH MOABELICH HA OCH, OTCTOSIICH HA OHY YETBEPTYIO

JUIMHBI OT OJHOI'0 U3 €r0 KOHI[OB?
9. Ompenenuth uMHY BosiHbI yactotoi 50 I'm, ecnm 3a 10 ¢ oHa mpeooseBaeT 3 KM .

Tunosble 3a1a4u o pasaeny 2

1. KomnuectBo BemiectBa renmus Vv =1,5monb, temmeparypa 1 =120K. Onpenenutsb
CYMMapHYIO KHHETHYECKYI0 SHepruto E, mocrynarenbHOro ABMKEHUS BCEX MOJIEKYJI 3TOTO rasa.

2. OnpenenuTs CpPEAHIO JIUHY CBOOOJHOTO mpobera A MOJEKYJIBI a30Ta B COCYIeE
BMecTHMOCTBI0 V =5 1. Macca raza m= 0,51 . DddexTupHsiii quamerp monexyist 0,3-107° m.

3. Uemy paBHO u3meHeHue 3HTponud 10 T Bo3ayxa MpH U30TEPMHUUYECKOM PACIIMPEHUH OT
3 o 8 auTpoB?

4. TIpu BBICOKOH TeMmepaType MOJIOBHHA MOJIEKYIT a30Ta JUCCOIIMUPOBaIa Ha aTOMBI. UeMy
paBHa yJenbHAs TEIUIOEMKOCTh C, MPU MOCTOSHHOM [ABICHWH B OTHX YycIoBusx? Haitu

OKa3areib aanadaTel.

Tunosble 3ag1aum mo pasaeiy 3
1. Tpu ToueuHsIx 3apsima , 29, —( HAXOAATCS HAa OJHOW MPSIMOH, PACCTOSHUS MEXKITY

coceTHUMHU 3apsiaaMu paBHo d . HaliTu HanpspKeHHOCTH 3JICKTPHYECKOTO MOJISl B TOYKE Ha 3TOM JKe
IpsSIMON Ha pacCTOSHUU d OT OTPHLIATETHLHOTO 3apsiaa
2. B BepimHax TpeyrojibHUKa CO CTOPOHAMH IO 2 CM HaXOJSATCS paBHBIE 3apsibl o 2 HKIL

Haiitn pe3yabTHpPYIONIYIO CHITYy, JIEHCTBYIOIIYIO Ha deTBepThiii 3apsn 1uKu, momemeHHBIH
B CE€pEIMHE CTOPOHBI TPEYTOJIbHUKA.
3. Tpu ranpBannveckux 31emMenTa & =3B, ¢, =5B, ¢, =2 B coeaunens! napamuiensHo u

3aMKHYThl Ha BHelIHee comportuBieHrne R =2 Owm. Mx BHyrpeHHue compotusieHus I =10M,

r,=20m u r, =0,50M. Haiitu TOK BO BHEIIHE}! [IENM U HANPSDKEHUS HAa KAKIOM dIIEMEHTE.
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4.11o AByM KpYrOBBIM BHUTKaM, UMEIOUIMM OOIIHMH LEHTP, TEKYT TOKU cujod SA u 4 A.
Pannycel BUTKOB COOTBETCTBEHHO PaBHBI 4cM M 3cM. YTon Mexay HX miockocTsmu 30°.
OmnpenenuTs UHIYKIUIO U HAMIPSDKEHHOCTH B IIEHTPE BUTKOB. PaccMOTpeTh BOZMOXKHEIE CITy4aH.

5.KonebaTenbHBI KOHTYp MMeeT WHAYKTHBHOCTh L =16TH, émkocth C=40HD wu
MakcuMalibHOe HanpspkeHue Ha 3axumax U = 200 B. Uemy paBHa B HeM MakcUMallbHas CHIIa TOKa?

Tunosble 3a1aun Mo pasaeny 4
1. Ha mudpakuuoHHy0 pemeTky HOpMajabHO MagaeT MOHOXPOMATHYECKUH CBET C AITUHON
BosiHbl 600 HM. Ompenenute HauOONBIINA MOPSAOK CIEKTPA, MOJTYYEHHBIH C MOMOILIBIO 3TOM

PEIICTKHU, €CIIN €€ IIOCTOSIHHAA d=2mKm.

2. EcrecTBeHHBIN CBET MPOXOAMUT uUepe3 IMOJIAPU3ATOpP U aHAIU3aTOp, MOCTABICHHBIEC TaK,
YTO YToJI MeXJYy MX IJIaBHBIMU IJIOCKOCTAMU @ = 45° . [longpuzarop otpaxkaeT u npeaomisieT 5%
najaroiiero Ha Hero cBeta. [lotepsimu B anannzatope MoXxHO0 npeHedpeyb. KakoBa HHTEHCUBHOCTD
Jy4a, BBIICANIETO W3 aHAIN3aTOPa, IO OTHOIICHUH K MHTEHCUBHOCTH €CTECTBEHHOTO CBETA?

3. ®oton npu dpdexkre Komnrona Ha cBOOOIHOM 3JeKTpoHE OBUT paccesH Ha yroa 90°.
Onpenenutb UMIYIbC, MPUOOPETEHHBIM AIEKTPOHOM, €clu dSHeprus ¢GOoToHa [0 pacCesHUS
1,02 MaB.

4. Omnpenenuthb, KaKk U3MEHHUTCA JJIHUHA BOJIHBI Je Bpoiiis 31ekTpoHa aToMa BOJOpo/ia Ipu
MepeXo/Ie €ro ¢ YeTBEpTO OOPOBCKON OPOUTHI HA BTOPYIO.

5. Omnpenenure, Ha CKOJBKO H3MEHWJIACh SHEPrUsl 3JIEKTPOHA B aTOME BOJOpPOJAA IpHU
W3IyYCHUU aTOMOM (OTOHA ¢ JunHOM BOJIHBI 0,486 MKM .

Bormpocs! [u1st 3a1MThl TPaAKTUYECKUX padOT

Bomnpocsl no pazaeny 1

=

3axosbsl HeroTOHA
OCHOBHO¥ 3aKOH TMHAMUKH BpaliaTelbHOro aBmwkeHus. Ero popmynupoBku

w N

[TapameTpsl (S, v, a) PaBHOMEPHOTO M PABHOINEPEMEHHOIO JBHKeHUA. KuHemarnueckue

(bopMyIibL

Kunernueckas 3Heprus BpaaTeabHOrO JBUKEHUS

[Ipupona u BUAbI CUII TPEHUS

Cuna TpeHus Ka4eHHUsl, CKOJIbKEHUS, TIOKOS

[TapameTps! U GOpMyJIbI, ONUCHIBAIOLINE BPALLIATEILHOE IBUKEHUE

MoOMEHT nHepIUU MaTEPUAIBHON TOYKH U Tella

OCHOBHOH 3aKOH JMHAMUKH BPalaTeIbHOTO JIBUKCHUS

0. Teopema Illreitnepa

1. Inarpamma pactspkenus. [Ipenesn npodHocTH, yIpyrocTd, TEKy4ecTH

12. 3akon ['yka B muddepeHnmanbHoi 1 HHTErpaibHoN popme. OTHOCHTEBHOE U a0COIOTHOE
yanuHenue. Hanpspkenne

13. 3akoH coXpaHEHHUsT MEXaHHYECKOW YHEPTUH

14. 3akoH coxpaHEeHHs1 MOMEHTa UMITYJIbCa MPU BPaIlaTeIbHOM JIBUKEHUU

15. Onucanue ABMKEHUS Tella B TIOJIE CUJI TSDKECTH (TI0J] YIJIOM K TOPU30HTY)

16. YpaBHeHHEe HEPa3pBIBHOCTH

17. YpaBuenue bepuymnnu

18. Bsizkocts. Koadduument BszkocTH (AMHaMUYECKOM M KuHematuueckoil). Ilapamerpsl,
OTIpEETISIONINE BA3KOCTh CPEIbI

19. Pexxumsbl TeueHus xxuakoct. Yucno Peiinonpaca

20. ®usnvecknit, NPy>KUHHBIN U MaTEeMaTHUECKUH MasTHUK. [[puBeieHHas JiTuHA PU3NIECKOTO
MasiTHUKa

21. XapakTepucTuku Kojiebanui (Iepuo, 4acToTa, aMIinTyaa, asza)

22. Bonna. Bunsl BosiH. XapakTepUCTUKU BOJTH

RR©Ooo~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 MOJICKYJISIPHO-KUHETUYECKON TEOpUHU
Wneanbubiii ras
VYpaBHeHHE COCTOSIHUS UACAIBHOTO raza
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 Anuabatserii mponecc. Koaddumuent [lyaccona

CoNoOk~wWNE

Bonpocsl no pazaeny 3
HarnpspkeHHOCTB M IOTEHIHAT AJIEKTPOCTATHYECKOTO TOJISL, CBSI3b MEXIY HUMH
[Tpunuun cynepno3unuu nosuei. Pabora nomus
Teopema o UPKYJISIINUU BEKTOpA HAIPSHKEHHOCTH
CHII0BBIE JIMHUU U OKBHUIIOTCHIHNAJIBHBIC ITIOBEPXHOCTHU, UX B3AUMOCBA3b. BGKTOp rpaaucHTa
Teopema 'aycca 115 371€KTPOCTaTHUECKOTO TOJISl B BAKYYME U BELIIECTBE
Emxocts. [TapaMeTpsl, onpenensomme eMKOCTh IIJIOCKOTO KOHACHCATOPa
CBsI3b HAIIPSKEHMSI U HANIPSDKEHHOCTH B 3JIEKTPOCTATUYECKOM I10J1€
CoennHeHHU KOH/IEHCATOPOB
Turel AMAIIEKTPUKOB U BUBI Tossipu3anun. [lonspuzoBanHocTh. JuanexTpuaeckas
POHHUIIAEMOCTh. DIIEKTPUIECKOE CMEIICHNE

. DHeprus 3apsHKeHHOr0 NPOBOJHMKA, KOHAeHcaTopa. O0beMHas INIOTHOCTh SHEPTUN
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

ConpoTuBieHue MPOBOJIOYHOIO TPOBOJHUKA

CoenuHeHNs TPOBOIHUKOB

Cuna 1 JI0THOCTH TOKa

3akonsl Oma

3akon JIxoyns — Jlenna

[TpaBuna Kupxroga

[TomynpoBOTHUKY, UX OTJIMYHE OT METAJLIOB U JIUAJICKTPHKOB

OJeKTpOHHAs U JbIPOYHAs IPOBOUMOCTD B MOJIYTIPOBOAHUKAX

CoOcTBeHHAs U TIPUMECHAs TIPOBOAMMOCTD B TIOTYITPOBOTHUKAX

[TomynpoBOMHUKK P - U N -THIA, UX TOJTYYCHUE

MaruautHoe none, ero xapaktepuctuku. Cunossle nuHuu. Cuna JlopeHua u cuina Ammepa.
3akoH buo-Casappa-Jlannaca. MarautHoe nose 3emin

OcHOBHBIE MOJIOKEHUS TEOPUH AIIEKTPOMArHUTHOTO NoJist MakcBena. YpaBHeHus: MakcBeria.

Teopema o 1upkynsiuu Bekropa B . Teopema ["aycca s MarHUTHOTO 1OJISL B BAKYyMe
®deppo-, napa- U JUaMarHeTUKU, UX OTIMYUTEIbHbIE OCOOCHHOCTH. MeXaHu3M (pOpMHUPOBaHHUS
OCTaTOYHOI HaMarHM4eHHOCTH y peppomarHeTukoB. Touka Kropu. [letns ructepesuca

Marautnoe mone. Ilotok Bektopa B. fIBreHne »sieKTpOMarHMUTHOW WHAYKIIUU U
camounaykuuu. IIpasuno Jlenna
OCHOBHBIE TIOJIOKEHHSI TEOPUU JIEKTPOMAarHUTHOrO noJisi MakcBesuia. Y paBHeHUs

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

Bonpocs! no paszgeny 4
3aKOHBI OTpaXCHUA U NPECITOMIICHHA CBETOBBIX BOJTH
OTHOCUTETHHBIA U a0CONIOTHBIN TOKa3aTeNn MPEIOMIICHUS. SIBICHHE TIOJTHOTO BHYTPEHHETO
OTpaKeHUs
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[Tonsipuzanus ceera. Yrou bprocrepa. 3akon Mantoca

WNutepdepentys u audpaxius cBeTa

OmnepiT FOHra. aTepdepeHius B TOHKUX TUICHKAX

Kosbiia Hpr0TOHA B OTpa)KEHHOM U MPOXOJSIIEM CBETE

YcnoBue nHTep(HEepeHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB

[Tpunuun [Noiirenca-®penens. 3oubl Openens

YcioBue riIaBHBIX MAaKCUMYMOB U MUHUMYMOB JJ1s1 AU PAKIIMOHHOM PEIIeTKH

0. AudpakuroHHas KapTiHa B MOHOXPOMAaTHUECKOM U Oestom cBete. Paspemaromas criocoOHOCTb

TU(PPaKINOHHON PEIIETKH

11. SIBnenue horodrddekra. Buas hotodddexra

12. Ypasuenue DitHmreitna. Kpacuas rpanuna ¢oroaddexra

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

14. 3akon Kupxroda. 3akon Ctedana — bonpimana. 3akon Buna

15. AbcomntotHo uepHoe Teno. Cepoe Temo

16. Cniextp. Bunpsl criektpoB. CrieKTpbl HCITyCKaHus U morionieHus. ClieKTpaabHbIA aHaJIU3 U ero
IPUMCHCHUE

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

HepequL BOIIPOCOB, BBIHOCHUMBIX Ha ITPOMCIKYTOUYHYIO aTTCCTAllUIO (3aqu)
Paszgea 1 «MexaHukay

1.

2.

10.
11.
12.
13.

14.
15.

16.

17.
18.

19.
20.

[Tpenmet ¢puzuku. Metoasl pusndeckoro uccienopanus. Ponb Gpu3nku B pa3BUTUN TEXHUKU
U BJIIMSIHME TEXHUKHU HA pa3BUTUE QUBHKHU.

MexaHnnuyeckoe NBIKEHHE Kak MpocTeimas (opma aBuxeHHs MmaTepuu. Kiaccuueckas
MexaHuka. [IpocTpaHCcTBO 1 BpeMs B KIIaCCUYECKOW MeXaHHuKe. DUu3nyeckue MOJEIIH.
Kunematnueckoe onucanue ABHMKEeHUS TOUKH. CKOPOCTh U YCKOPEHUE MTPU KPUBOJIMHEIHHOM
nBrkeHnr. HopManbHOe U KacaTenbHOe (TaHT€HLMAIbHOE) YCKOPEHHUS.

JIBr>KeHHE TOYKHM O OKPY>KHOCTH. BEKTOpBI yriioBOM CKOPOCTH M YIJIOBOTO YCKOPEHUS.
CBs13b TMHEWHBIX CKOPOCTEN U YCKOPEHUH C YTTIOBBIMU CKOPOCTSIMHU M YCKOPEHUSMH.
Junamuka. Mexanudeckas cucreMa. Cuna. Macca u umnynbc. CoBpeMeHHasi TPaKTOBKa
3ak0HOB HproToHa. CHIIBI B MEXAHUKE.

HMnynbc cucTeMbl MaTepUallbHbIX TOUYEK. 3aKOH COXPAaHEHUS UMITYJIbCA.

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

OHeprus Kak yHUBEpcalbHasi Mepa pa3IMYHbIX (OpM ABUKEHUS U B3auMojieicTBus. PaboTa
cuibl. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CHUIIbI. MOLTHOCTE.

Kunernueckast sHEpPrus MEXaHUYECKON cucTeMbl. lloTeHnanbHas sHeprusi.

3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE. Y AapHl.

MowmenT nnepuuu. Teopema Illtelinepa.

MowmeHT cunbl. OCHOBHOE YpaBHEHHE JUHAMMKH BPAILATEIBHOTO IBHKEHUS TBEPIOTO TeENa.
Kunerndeckass sHeprusi Bpalllalolerocss W Kartdmerocs TBepaoro Ttena. PabGorta mnpu
BpalllaTeIbHOM JBH)KEHUU.

MoMEHT UMITyJIbCa MaTepUaIbHON TOYKH, MEXaHUYECKON CUCTEMBI U TENA.

OcHOBHOE ypaBHEHHE TWHAMHMKH BPAIAaTEIbHOTO JBUKEHUS TBEPJOTO Tejda B 0000IIEHHOM
BHJIE. 3AKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.

Hedopmarnuss B 1Bepnom Ttene. 3akoH ['yka. Koadpoumment Ilyaccona. Juarpamma
PaCTSIKEHUS.

['mapocraTika HecxkMMaeMoH >kxuaKocTu. JlaBnenue cronba xuakoctu. Cuna Apxumena.
CranMoHapHOE TEYEHHE WICAIBHOW XUIAKOCTH. YPAaBHEHHE HEPa3pbIBHOCTH. YPaBHEHHE
bepuymn.

Bsskocth xxuakoct. PexxuMel Teuenust. Huciao Pelitnonnaca.

Knaccugukanus konebanuil. YpaBHeHHE T'apMOHMYECKHUX KojebaHuil. MexaHudeckue
KojeOanusi. OHeprusi kojebanuid. [luddepeHnmanbHoe ypaBHEHHE TapMOHHYECKHX
KOJICOaHUH.
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21.
22.
23.

MasTHHKH.

CBoboanble 3aryxatomue Konebanus. Bernyxnennsie konedbanus. Pesonanc.

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

Pa3znen 2 «MoJiekyIsipHas (bI/ISI/IKa U TCPMOJMHAMUKA))

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. MOoJeKylIsipHO-KUHETUYECKOE TOJKOBAHME
a0COIOTHON TeMIEPaTypPHI.

Pacnpenenenune MakcBeia MOJIEKYJT HICATIBHOTO Ta3a.

Pacnpenenenne bonbimana u 6apomerpuueckas popmyna. CpeaHee YUCIO CTOJIKHOBEHUN U
CpenHsis JJInHA CBOOOHOTO TIpodera.

TepmoanHamuueckue napamerpsl. TepMoaMHAMUYECKOE pABHOBECHE U MPOLIECC. Y paBHEHHE
COCTOSIHMS UiealIbHOTO ra3a. M3omporeccsl.

[lepBoe nHauano tepmonuHamuku. PabGota raza. TemnmooOMeH, KONMYECTBO TEILIOTHI.
BuyTpenHss sHeprus uaeanbHoro rasza. Yucio creneneit cB0OOOIbI.

[TpumeHneHue nepBoro Havyajga TEPMOJIMHAMUKH K U30IpolieccaM. AnadaTHBINA MPOIecC.
Termoemkoctb. YpaBaHerune Maiiepa. Koapdurnument Ilyaccona. [TomutpomnHslii mporecc.
Huxnel. Tepmuueckuii KITJ nukina. TennoBele ABUTaTeNn, X0JI0UIbHbIE MAlIMHbL. Teopema
Kapno. Iuxi KapHo u ero k.11.4. Bropoe Ha4ano TepMOAMHAMUKH.

OO6patumbie U HeoOpaTUMBbIe Tporecchl. JHTponus. HepasenctBo Knaysuyca. Onpenenenue
SHTPOIUU PABHOBECHON CHUCTEMBI YEPE3 TEPMOIUHAMUYECKYIO BEPOSTHOCTH MAKPOCUCTEMBI.
Teopema Hepucra-IInanka.

Cwibl ¥ MOTEHIMAJIbHASI YHEPTUS MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUA. YpaBHeHHEe Ban-
nep-Baansca. M3oTepmbl Ban-nep-Baanbsca u sxcriepuMeHTaNbHbBIE H30TEPMBI.

SAnenne neperoca. {uddysus, TEIIIONPOBOTHOCTH, BHYTPEHHEE TPEHUE.

Paznen 3 «IIEKTPOMATHETU3M)

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

DOnexTpuueckue 3apsibl. 3aKOH COXpaHEHHs 3apsaoB. BiaumopeiictBue 3apsnoB. 3akoH
Kynona.

DNEKTPOCTaTUUECKOE II0JIE, €r0 XapaKTePUCTHKU. DKBUIOTEHIUAIbHbIE OBEPXHOCTH M
CHJIOBBIE JIMHUU 3JIEKTPOCTATHYECKOro NoJis. [IpuHnun cynepno3uumu mnose.

[Torox BekTOpa HamNpsHKEHHOCTH AJeKTpocTarndeckoro mnois. Teopema Iaycca (mis
BaKyyMa).

[ToTeHumanbHeIl XapakTep 3JeKTpocTaTudeckoro mnoss. Ilonstue norenuumana. Pacuer

paboThI TIpH MEepEeMEIICHUH 3apsaa B dJeKTpocTaTHueckoM mone. [upkymsmus Bektopa E
ANEKTPOCTATUYECKOTO MOJIS.

Omnpenenenne pa3HOCTH MOTEHIIUAIOB B 3JIEKTPOCTATHUECKOM ToJie. CBs3b HaNPSHKEHHOCTH
U noTeHnuana. ['panguent noreHuumana.

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

EmMkocte  koHzmeHcaTopoB. CoenMHEHHs] KOHAEHCATOPOB. OJHEPrusd  3apsiKEHHOIO
KOH/JIEHCATOpA.

DHeprus MeKTpocTaTnueckoro moisi. O6beMHast INTOTHOCTh SHEPTHH TOJIS.

Tunel ausnexktpukoB. [lonspuzauust OUPAEKTPUKOB U ee Buabl. llonsgpu3oBaHHOCTH
JTUAJICKTPUKOB.  JMdnekTpudeckas BOCHPHUMYHMBOCTh W MPOHHUIIAEMOCTh.  BekTop
ANEKTPUUYECKOTO CMEIICHUSI.

CBoOonmHble U cBsi3aHHble 3apsabl. Teopema [aycca nns mons B AMDJIEKTPHKE.
CerHeTonNneKTpUKU. DIEKTPUUECKOE MOJIE B OJJHOPOAHOM JTUAIEKTPUKE.

IToCcTOAHHBIN  DNEKTPUYECKUN TOK, VYCIOBHS €ro CYIIECTBOBAHHS W  OCHOBHBIE
xapaktepuctuku. Croponnue cuibl. [lonstrue 3/1C u HanpsiKeHusI.

ConpoTuBjiieHUE MTPOBOJIOYHOTO MpoBoAHUKA. CoeMHEHUsT MPOBOAHUKOB. TeMmrieparypHas
3aBUCHMOCTH CONPOTUBIICHUS 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 OJHOPOIHOTO M HEOJHOPOTIHOTO YIACTKOB IIETIH, TSI
MTOJHOM LEIH.

ITpaBuna Kupxroda.

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

3akon Oma u JIxxoyns - Jlenna B quddepennmansHoi popme.

OnekTpuueckuid TOK B Meramuiax. Kilaccuueckass Teopus 3JIEKTpONpPOBOAHOCTH. TOK B
BaKyyMe. DMHCCHUS JIEKTPOHOB. ['a30BbIe pa3psibl.

[TonynpoBonuuku. 3oHHass Teopus TBepAoro Ttena. CoOCTBEHHass M IpUMECHas
MIPOBOJAMMOCTH MOJIYIPOBOAHUKOB. [{uo.

MarnuTtHoe noJie ¥ ero XapakTepucTUKH. Makpo- U MUKpOTOKH. Bo3neiicTBie MarHUTHOTO
MOJIsI HA PaMKy € TOKOM U Ha IPSIMOJIMHEWHBIN TPOBOIHUK C TOKOM.

CunoBble JWMHUUM MarHUTHOM uHAyKOuM. CuiaoBas KapTUHA MarHUTHOTO  TOJIS
MNPSIMOJIMHEMHOTO TMPOBOJHHMKA C TOKOM M KpyroBoro BuTKa. [IpuHuun cyneprno3unuu
MarHUTHBIX MOJIEH.

3akon buo — CaBapa — Jlamaca.

BoszneiicTBue MarHUTHOTO MOJIS HA ABMOKYyIIuiics 3apsia. Cuna Jlopenma. J[Brkenue 3apsiia B
MarHuTHOM Toje. Dddekt Xoia.

Buxpeoii xapaktep MarHuTHOTO oJis. Teopema ['aycca u Teopema 0 HUPKYIALUUA BEKTOpa
MarHuTHOM MHAYKIHUH (B BAKyyMe).

HamarnuumBanue MarHeTukoB. HamnpsokeHHOCTh  MarHMUTHOTO — ToOJs.  MarHuTHas
MIPOHMUIIAEMOCTh U MAarHUTHAS BOCTIPUUMYHUBOCTb.

JnamarneTuku, napaMarHeTuku U (peppoMarHeTUKH.

CBs13b BEKTOPOB B u H . 3aKOH IOJHOrO TOKA JUIsi MATHUTHOTO IOJIs B BELIECTRE. Teopema
0 IMpKyJsinuy Bexkropa H.

OnextpoMaruuTHasg uMHAYKIMA. OJIC MHAYKIMM B MOABMXKHBIX UM HEMOJBUKHBIX
IIPOBOJIHUKAX. Bpaienne pamku B MarHutHoM nosie. Toku Dyko.

Camounaykuusa. VHIYKTMBHOCTH IpOBOJHMKA. 3akoH JleHna. Bsaumuas uHIyKOus.
Tpanchopmaropsl.

PaboTa nmo nmepemenieHnio NPOBOJAHNKA C TOKOM B MarHUTHOM IoJie. DHEPrusi MAarHUTHOTO
noJisi B cosieHou ie. [NIOTHOCTh SHEPTUHU MarHUTHOTO MOJIS.

BuxpeBoe snextpuueckoe mnone. Tok cmemenns. Cucrema ypaBHeHMH Makcsemia B
WHTErpaJibHON (hopme.

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

JuddepenunansHoe ypaBHEHHE AJIEKTPOMAarHUTHOW BOJIHBI M ero pemieHue. CKopocTh
pacnpocTpaHeHus: BONHbI. Bektop YmoBa-IloliHTHHra. OHepreTuuecKkne XapaKTepUCTUKU
AIIEKTPOMAarHuTHBIX BoJH. [1Ikana 3nekTpoMarHuTHBIX BOJIH.

Paznen 4 «OnTHKa ¥ 3JIEMEHTHI KBAHTOBOM MEXaHUKH)

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

Onrtuka. 3aKOHBI reOMeTpruUecKkoil onTukH. [loiHOE BHYyTpeHHEee oTpaxkeHue. JIMH3bI.
Wutepdepentyst cBera. YCIOBUS BO3HUKHOBEHUS HHTepdepeHIrnu. MeToJ BEKTOPHOU
JIMarpaMMBbl JUIsl CIIOKEHUS ABYX MM HECKOJIBKHUX BOJIH.

[TpuHIMN NoTy4YeHus: HHTEPPEPEIMOHHON KapTHHBI. Y CJIOBUS MaKCUMYMOB U MUHHUMYMOB.
Paznocth a3 1 pazHoCcTh X07a.

WNutepdepentus B Toukoi mieHke. Konbua HetoToHa.

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

Judpaxuus Ha KpyriaoM oTBepcTuu. JJudpakuus Ha JUIMHHON ILENH.

JudpaknuonHas pemerka. ['naBHble MakcuMyMmbl. ['aBHble MUHUMYMBI. Paszpemaromias
CIIOCOOHOCTB.

[TonspuzoBanHblii cBeT. Buapl nonspuzanuu. CriocoObl HOTyYeHUs MOISPU30BaHHOTO CBETA.
IIpoxoxkIeHre eCTECTBEHHOIO CBETA YePE3 MOJIApU3aTop U aHanu3arop. [loBopot miockoctu
MOJIIPU3ALUN.

[Tonsipu3anust cBeTa NpU OTPAKEHUM M NPEIOMIEHMHM Ha I'PAaHULE AUDIEKTPUKOB. 3aKOH
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Bbprocrepa. JIBoliHOE TydenpenoMIICHHE.

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

79. CeeroBoe nasienue. Onbitol Jlebenera. ekt Komnrona.

80. TerutoBoe m3nmyuyenue. 3akoH Kupxroda. AbcomotHO yepHoe Tenmo. 3akoH Ctedana —
Bonbimana. 3akon Buna.

81. TernoBoe uznyuyenue. @opmyna [Inanka. Pacnipenenenue snepruu B CieKTpe U3My4EHUs 110
YaCTOTE U JUIMHE BOJIHBI.

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

83. YpoBHM sHEeprun aToMa BoJopoaa. KBaHTOBEIE yKcia: r1aBHOE, OpOUTAIBHOE, MATHUTHOE.

84. BonHoBBIC cBOMCcTBa MUKpodacTuil. J[muHa BomHBI e bpoitns u ee cBoiictBa. BomHoBas

byHKIHS.
85. CooTHomenue HeonpeneneHHocTel [ elizenoepra. Ypasaenue [lIpenunrepa.

6.2. Onucanmne noka3areje 1 KpUTepUeB KOHTPOJISI yCII€eBA€MOCTH,
ONMUCAHNE KAJ OlleHNBAHUSA

Kpurepun oneHku pemeHus 3afadyd MOpU MPOBEAECHUU MPOMEXKYTOUHOIO
KOHTPOJISI 3HAHW, MPHU 3a1UTE TPAKTUYECKON pabOThI:

e 5 0a/JIOB BBICTABISIETCA CTYNEHTY, €CIM B JIOTHYECKHM BBICTPOCHHOM
pELICHUH IPABUIIBHO YKa3aHbl (POPMYJIbl BCEX HEOOXOAUMBIX (PU3MUECKUX 3aKOHOB C
NOSICHEHUSMH, CHEJIaHbl BCE HEOOXOJIMMBbIE MaTeMaTH4eckue MpeoOpa3oBaHus,
PUCYHKHM (IpU HEOOXOAMMOCTH), MOJY4YeH HpaBWIbHbIM oTBeT. KommereHuuwu,
3aKpeIUVIEHHBIE 3a JAaHHBIM BHUJIOM JEATEIbHOCTH, CPOPMHUPOBAHbI Ha YpPOBHE —
BBICOKUM;

e 4 0aJy1a BBICTABJISIETCS CTYJICHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOUMbIE
busznueckue 3aKOHBI C MOSICHEHUSIMH, MPUBEIECHBI PUCYHKH
(mpu HEOOXOAMMOCTH), HO B MOACHEHMSX K (PU3HMUECKUM 3aKOHAM WJIM B PUCYHKE
coJiep KaTcsl HETOYHOCTH, WM JIOMYIEHa MaTeMaTUYeCKHe OMIMOKA MpU PEIICHUH.
KoMrereHunu, 3aKkperi€HHbIe 32 JaHHBIM BUJIOM JI€SITEIbHOCTH, C(OOPMHUPOBAHBI Ha
YPOBHE — XOpOILIUH (CpeHuit);

e 3 Oajia BBICTABIACTCA CTYACHTY, €CIM B OTBETE YKa3aHbl TOJBKO
HE0OXoauMble (PU3UYECKHE 3aKOHBI WM PUCYHKH (IIpU HEOOXOIMMOCTH), WIH B
3aKOHaxX M PUCYHKE JOMyIIeHbl omnOku. Komnerenuuu, 3akperi€HHble 3a JTaHHBIM
BUJIOM JI€SITEIbHOCTH, C(OOPMUPOBAHBI HA YPOBHE — IOCTATOYHBIH;

e 2 0aJula — pelIeHUE HE COICPKUT OCHOBHOM MOHATUMHBIN anmapar Mo TeMe
3a/1ay.

Jlnst gormycka K 3a4eTy CTYJEHT 00s13aH BBINMOJIHUTH 3aIUTHI (BKIIOYask YCTHBIM
OTBET W MHUCbMEHHBIM OTYET C MPEACTABICHUEM PE3yJbTAaTOB IKCIEPUMEHTAIbHBIX
MCCJIEIOBAHMI ) TTOJIHOTO LIUKJIA MPAKTUYECKUX PabOT, MOTYUUTh «32aUTEHOY.

Kputepuu onieHKH BOIIPOCOB 7S 3aLIUTHI TPAKTHYECKUX padoT:

® «3a4YTEHO0» BBICTABISETCS CTYJIEHTY, €CIIM B OTBETE HA BOIIPOC MPABUIIBLHO
yKa3aHbl ~ BCce  HeoOXxonuMmble  (U3MYECKHE  3aKOHbl U OIpeleIeHHs
C TMOACHEHMSMH, IPABWIBHO OIMCAHBl SBJIEHUS WM B OTBETE COAEPIKATCSA
HE3HAUUTEIbHbIE HETOYHOCTH;

® «He 3a4YTEHO0» — OTBET HE COJECPKUT OCHOBHOM IOHATUHHBIM amnmapar
II0 TEME BOIIpoca
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Wrtoroass oreHka MO 3allUTe MPAKTUUYECKON paldOThl «3a4YTEHO» WIH
«He 32aYTeHO0» OIPECIISIETCS M0 CPeTHEMY OaILTy perieHus 3-X 3a71a4 110 TeMe pabOThI:
2,5 — 5 6amoB — «3aurenoy; 0 - 2,4 0anya — «He 3aYTEHO» M OTBETaM C OIICHKOM
«3a4TE€HO0» Ha BOMNPOCHI JUIA 3allUThl TpakTH4YecKod paboTel. MToromas oreHka
IO 3aIlUTE MPAKTHYECKON pabOThl «3a4eT» COOTBETCTBYET PEIICHUIO 3aa4 U OTBETY
Ha BOIPOCHKI JIJIs 3aIUTHI MPAKTHYECKON pabOThI C OLICHKAMH «3a4TEHO0.

JIisi BBITIOJTHEHUST W 3alIUTHI MPAKTHYECKUX PadOT CTYACHTHI Pa30MBAIOTCS
Ha MaJjiple Tpymmbl 1o 3 - 5 d4enmoBek. Kaxpas rpymma BBINOJHSET HA 3aHSATHH
WHMBUTyJIbHYIO TIpaKTUYECKyIo paboty. [Ipu 3ammTe npaktruaeckoi paboThl MaIoi
TPYIIION OTBETHI KAKIOTO CTYJICHTA OIICHUBAIOTCS 110 KPUTEPHUSAM UHINBUIYATHHO.

B ciywae ecnmu CTyIEHTOM OCBOEHBI KOMIIETCHIIMM Ha YPOBHE HE «HIDKE
JOCTAaTOYHOTO», OH TIOJIYYaeT «3aYTe€HO0», B TPOTUBHOM CIIy4ae BBICTABIISCTCS
«HE 32YTEHOY.

Ha 3adere cTyzeHT oTBeYaeT Ha OJUH TCOPETHUYECKUM BOIPOC U PEIIAET OJIHY
3aaqy. Borpoc u 3a1a4y cTyJIeHT BRIOMpaET CIIydyailHO U3 KOMILIEKTA Mpe/IiaracMbIX
€My COOTBETCTBYIOITUX MaTepHrasioB. FIToroBas olieHKa «3a4TE€HO0» BBICTABJISCTCS IIPU
pelleHnH 3a1adud Ha 3-5 0a/uloB M OTBETE HA TEOPETHYCCKHM BOIPOC C OICHKOU
«3aYTEHOY.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE o0ecnevyeHre TUCITUTIINHbI

7.1 OcHoBHAas JuTEPaTypa

1. Tpopumona T.U. Kypc ¢pusuku: ydyeOH. mocoOue sl CTYH. YUPEKICHHM
BbIcII. oOpaszoBanwms / T.W. Tpopumona. — 23-¢ u3a., crep. — M.: 3naTenbCkuii IEHTP
«Axagemus», 2017. — 560 c.

2. Tpopumona T.U. CoopHuk 3ama4 mo Kypcy ¢usuku. YuedHoe noc. / T.H.
Tpodumona. — 3-e uzn. — M.: OOO "Uznatensckuii gom "Onuke 21 Bek", 2003. — 384
C.

7.2 JlonoJIHUTEJIbHASI JIUTEPATYypPa

1. Casenbes, U.B. Kypc ¢pusuku: yuebHoe nocobue st By30B: B 3 Tomax / . B.
CaBenbeB. — 8-¢ u3n., crep. — Cankr-IlerepOypr: Jlans, [0.1.]. — Towm 1: Mexanuka.
Monekynspuas ¢puszuka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — TexkcT:
AIEKTPOHHBIH // Jlans: AIIEKTPOHHO-OUOIMOTEe HAs cUCTEMA. —
URL.: https://e.lanbook.com/book/152453

2. Casenbes, 1.B. Kypc ¢pusuku: yuebnoe nocobue: B 3 Tomax / 1.B. Capenbes.

— 6-e u3n., crep. — Cankr-IletepOypr : Jlansp, [0. r.]. — Tom 2: DnexTpudecTBO.
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. Xycaunos, IILI. Kypc ¢usuku: teopws, 3agauvi ¥ BOIPOCHL: ydeOHOE
nocobue / III.T". XycannoB; Poccuiickuii rocyapCTBEHHBIN arpapHbIii yHUBEPCHUTET -
MCXA umenun K.A. TumupsizeBa (MockBa). — DIJIEKTpPOH. TEKCTOBBIE HaH. —
Mocksa: PI'AY-MCXA um. K.A. TumupsizeBa, 2021 — 464 ¢. — Pexum gocrtyna:
http://elib.timacad.ru/dl/local/s20210609.pdf.
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4. KonoruH, H.A. ®uszuka. MaTtepuanbl KOHTPOJIBHON padOTHI JJIsl CTYACHTOB
arpapHbix HanpasiaeHui noarotosku. / H.A. Konomnun, 1.B. Jleskun, B.JI. I[Ipumerr;
Poccuiicknii rocynapcTBeHHbIN arpapHblii yHuBepcuteT - MCXA umenn KA.
Tumupszea (MockBa). — DJeKTpoH. TeKCTOBbIE 1aH. — MockBa: PTAY-MCXA um.
K.A. Tumupsizena, 2021 — 154 C. — Pexxum JIOCTyTIA:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, III.I'. KBanToBas ¢usuka: yuednoe nocooue / II.I'. XycanHos;
Poccuiickuii rocynapctBeHHbl arpapHbiii yHuBepcutrer - MCXA umenn K. A.
Tumupszea (MockBa). — DJEKTpOH. TeKCTOBbIE 1aH. — MockBa: PITAY-MCXA um.
K.A. Tumupszena, 2020 — 148 C. —  Pexum JOCTyTA:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycannos, III.I'. OCHOBBI MEXaHWUKH W MOJCKYJSpHas (Qu3nka: ydeOHOoe
nocobue / lII.T". XycannoB; Poccuiickuii rocygapCTBEHHBIN arpapHblii yHUBEPCUTET -
MCXA umenun K.A. TumupsizeBa (MockBa). — DIEKTpOH. TEKCTOBBIC IaH. —
MockBa: PITAY-MCXA um. K.A. Tumupszesa, 2020 — 146 c¢c. — Pexum gocrymna:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycaunos, ILI.I'. Dnexrpomaruetusm u BOJHBIL: yueOHOe mocobue / I
XycanHoB; Pocculickuii rocyapCcTBeHHbIN arpapHblii yHuBepcuteT - MCXA nmenu
K.A. TumupszeBa (MockBa). — DIEKTpOH. TEeKCTOBble naH. — MockBa: PI'AY-
MCXA wuMm. K.A. TwumwupszeBa, 2020 — 168 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konormua, H.A. ®u3uka. MaTtepualibl j1sl peIieHUs] KOHTPOJIBHON paOOTHI.
Yacte 1: yuebHO-MeTommueckoe mnocobue / H. A. Konommmn; Poccuiickuit
rocyapcTBeHHbl arpapHbiii yHuBepcuteT - MCXA wmmenun K. A. Tumwupszesa
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupszena, 2018 — 215 C. — Pexnm JoCTyma:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konormn, H.A. ®usuka. Matepuansl 1y pelieHnsi KOHTPOJIbHON paOOTHI.
Yacte 2: yueOHO-MeTommueckoe mocobme / H.A. Konommn; Poccuiickuii
rocyJapcTBeHHbI arpapHbiii yHuBepcuter - MCXA umenu K. A. Tumupszena
(MockBa). — DmnektpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssesa, 2020 — 183 C. — Pexum JIOCTyIIA:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: metoauueckue ykazanus / B.JL. Ilpumen [u ap.]; Poccuiickuii
rocyaapcTBeHHbli 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 HopmaTuBHbBIE IPAaBOBbIE AKTHI
He npenycmorpeno.
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7.4 Metoanueckue yKa3aHusl, peKOMeHIAlMU U APyrue MaTepuajbl K 3aHATHAM
JUist  mpoBeneHMs] MPAKTUYECKHX padOT PEKOMEHAYETCS UCIOJIb30BaTh

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

8. [lepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«/HTEpHET», HEOOXOAUMBIX JIJISI 0CBOEHUS TUCIUILINHBI
He nmpexycmoTpeno

9. [lepeyeHb NPOrpPaMMHOro odecriedeHus1 1
HHGPOPMALIMOHHBIX CIPABOYHBIX CHCTEM
He npexycmotpeno

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCYyIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoIecca Mo AUCIUILIHHE
Tabmauia 8

CaeaeHust 00 00eCrIe4eHHOCTH CIIENMATM3MPOBAHHBIMY aYAUTOPUAMHU,
Ka0MHeTaMM, J1a00paTOPUAMH

HaumeHoBaHue cienuaIbHbIX
NMOMEIeHU 1 MOMeIleHUH 1JIs1 .
. OcCHaleHHOCTDh CHelUATbHBIX IOMelleHH i U
CaMOCTOSITeIbHON PadoThl . N
NoMelleHHii 1JIsl CAMOCTOSATEIbHOI padoThI
(Ne yueOHOrO KOpmyCa,
Ne aynuropun)
VYuebHast mabopaTtopus, 1. Cron 21 mir.
ayoumopust 01 NPO8eodeHUs. 2. Crynbs 39 mr.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Mocka menoBas 1 mrT.
KOHCYTbmMayuti, mexyue2o 4. Ilxadsr 2 mT.
KOHMPOJIA U RPOMENUCYMOUHOU 5. TunoBoil KOMIUIEKT 000pyAOBaHUs JTabOpaTOPHH
ammecmayuuy «MonekynspHas pu3uKa U TepMOIMHAMUKa» | IIT.
(Yuebnbiit kopryc Ne 28, (naB.Ne410124000603107)
ayn. 301a) 6. TumnoBoit KOMIUIEKT 000PYAOBaHUS TabOPaTOPHH
«Pu3nvecKre OCHOBBI MEXaHUKM 1 1IT. (MHB.
Ne410124000603116)
VYueOHast ayuTOpus 1UIs 1. Tlaptst 23 mrT.
IIPOBE/ICHMS 3aHATHN 2. Crynbs lmr.
CEMHHAPCKOT0 THUIIA, 2PYNNOBHIX U 3. Cron 1 mir.
UHOUBUOYATILHBIX KOHCYIbMAayUll, 4. Jlocka menoBas 1miT.
meKyuwe2o KOHmpos u 5. Hlkadsr 1 mr.
NPOMENCYMOUHOU ammecmayuu
(YueOnsrit kopryc Ne 28,
ayn. 3016)
VYuebHast mabopaTopus, 1. Cromnsbi 20 mT.
ayoumopust 01 nPo8eodeHUs. 2. Crynbs 29 mr.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Mocka menosas 1 mrT.
KOHCYTbmMAayuti, mexyue2o 4. Ilxadsr 1 mT.
KOHMPOJISL U NPOMENCYMOUHOU 5. TunoBoil KOMIUIEKT 000pYAOBaHUS 1a0OPATOPHH
ammecmayuu «BonHOBBIE TIpotiecch» 1 miT. (MHB.No
410124000603118)
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HanmeHoBaHMe crieluaJIbHbBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIEeHHOCTD CHEeIHAJILHBIX OMEIEeHUH 1
MOMeIeHU VISl CAMOCTOSTE/IbHOI PadoThI

(YueOnsrii koprryc Ne 28, 6. TumnoBoil KOMIUIEKT 000PYAOBaHUS TabOpaTOPHH
ayn. 302) «INEKTPUIECTBO U MarHeTu3m» | mr. (MHB.Ne
410124000603235)
YyeOnas ayauTopust s 1. Crou 1 mrr.
IIPOBE/ICHUS 3aHATUN 2. Tapter 70 mrT.
JIEKIIMOHHOT'O THIIA 3. Crynbs lmr.
(YueOnsrii koprryc Ne 28, 4. Jlocka menoBas | wrT.
ayn. 304) 5. Kadenpa I mr.
6. Dxpan 1 mrT.
7. TIlpoexTop 1 miT.
VYuebHast mabopaTtopus, 1. Taptst 17 mt.
ayoumopust 071 NPOGedeHUs. 2. Crynbs 35 mr.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Hocka menosast 1 mrT.
KOHCYTbmMayuil, mexyuie2o 4. Illxadsr 1 mrT.
KOHMPOJIAL U NPOMEICYMOUYHOU 5. TumnoBoil koMIIEKT 000pYyI0BaHUS J1aOOpaTOPUHU
ammecmayuu «KBanroBas ¢usuka» 1 mr. (MHB.No
(YueOusrii koprryc Ne 28, 410124000603114)
ayn. 337) 6. VYcraHoBKa i SKCIIEp. U3Y4Y. 3aKOHOB TEIUL. U3M. 1
mt. (maB.Ne 4101340000003 13)
YyebOnas taboparopus, 1. Tlapter 20 .
ayoumopust 01 nPo8eodeHUs. 2. Crynbs 34 mr.
2PYNNOBbIX U UHOUBUOYATIbHBIX 3. Jocka menoBas 1 mr.
KOHCYTbmMAayuti, mekyue2o 4. Ilxadsr 1 mT.
KOHMPOJISL U NPOMENHCYMOUHOU 5. TunoBoil KOMIUIEKT 00OPYAOBAaHUS /IS
ammecmayuuy naboparopun «KBantoBast pusuka» 1 mwr. (MHB. Ne
(YueOnslit kopryc Ne 28, 410124000603113)
ayn. 336)
VYuebHast mabopaTopus, 1. Tlaptst 16 mT.
ayoumopust i NPOGedeHUs. 2. Crynbs 34 mr.
2PYNNoBbIX U UHOUBUOYAILHBIX 3. Mocka menoBas 1 mrT.
KOHCYTbmMayuti, mexyue2o 4. Ilxadsr 1 mT.
KOHMPOJIA U RPOMENUCYMOUHOU 5. TunoBoil KOMIUIEKT 000pYAOBaHUs T1ab0paTOPHH
ammecmayuuy «Bomnosble poniecch» 1 mt. (MHB.Ne
(YueOnslit kopryc Ne 28, 410124000603117)
ayn. 335) 6. TumnoBoit KOMIUIEKT 00OPYAOBaHUS Ta0OPaATOPHH
«DNeKTpUYecTBO U MarHeTu3m» 1 mr. (uHB.No
410124000603236)
VYuebHast mabopaTopus, 1. Cronbt 9 mir.
ayoumopust 01l nPo8eodeHUs. 2. Crynbs 21 mr.
2PYNNoBbIX U UHOUBUOYATLHBIX 3. TunoBoii KOMIUIEKT 000pyAOBaHUS TabopaTOPHH
KOHCYTbmMAayuti, mexyue2o «Du3nyecKre OCHOBBI MEXaHUKW» | TIT. (MHB.
KOHMPOJISL U NPOMENCYMOYHOTU Ne410124000603115)
ammecmayuu
(YueOnsrit kopryc Ne 28,
ayn. 332)
VYuebHast mabopaTopus, 1. Cron 11 mr.
ayoumopust 01 nNPo8eodeHUs. 2. Crynps 21 mr.

2PYNNOBbIX U UHOUBUOYATbHBIX
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HanmeHoBaHMe crieluaJIbHbBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIEeHHOCTD CHEeIHAJILHBIX OMEIEeHUH 1
MOMeIeHU VISl CAMOCTOSTE/IbHOI PadoThI

KOHCYTbMAayuil, meKyuie2o 3. TumnoBoii KOMIUIEKT 000pYAOBaHUS TabopaTOPHH
KOHMPOJISL U NPOMENHCYMOUHOU «Du3nyuecKre OCHOBbI MEXaHUKW» | IIT. (MHB.
ammecmayuu Ne410124000603115)
(YVaeGnsrit koprmyc Ne 28, 4. TumnoBo# KOMIUIEKT 000pyI0BaHUs Ja00paTOPUN
ayn. 333) «MonexynsipHast GpU3nMKa U TEPMOAUHAMHKAY | MIT.
(naB.Ne 410124000603106)
VYuebHast mabopaTtopus, 1. Jlaboparopusie ctoubl 18 mr.
ayoumopust 01 NPOBeOdeHUs. 2. Cron 1 mr.
2PYNNOBLIX U UHOUBUOYATbHBIX 3. Crynbs 45 mr.
KOHCYIbmMayutl, mexyuje2o 4. ]Jlocka menoBas 1 miT.
KOHMPOJISL U NPOMENCYMOYHOU 5. Hlkadsr 3 mr.
ammecmayuu 6. TumnoBoil KOMILJIEKT 000pYyI0BaHUS JIaOOpaTOPUHU
(Yuebnbiit kopiryc Ne 28, «BonHoBbIe Tiporiecch» 1 miT. (MHB.No
aya. 306a) 410124000603117)
7. TunoBoil KOMILIEKT 000py10BaHUS J1abOpaTOPUU
«DIeKTpUYeCcTBO U MarHeTu3m» 1 mt. (uHB.No
410124000603236)
8. TumoBoil KOMILJIEKT 000pyI0BaHUS JIaOOpaTOPUU
«KBanToBast pusuka» 1 mr. (MHB.Ne
410124000603113)
Y4yeOHnas mabopartopus, 1. Tlapter 27 mrT.
ayoumopust 0Jis NPOGeodeHUs. 2. Crynbs 57 wir.
2PYNNOBbIX U UHOUBUOYATIbHBIX 3. Hocka memnoBast 1 mT.
KOHCYTbmMayuil, mexyuje2o 4. Hlkadsr 3 mr.
KOHMPOJISL U NPOMEICYMOUHOU 5. TumnoBoil koMIIIEKT 000pyI0BaHUS J1aOOpaTOPUH
ammecmayuu «MonekynspHas pu3uka U TepMOIUHAMUKA» | IIT.
(Yuebubiit kopriyc Ne 28, (nuB.Ne 410124000603106)
ayz. 3060) 6. TunoBoil KOMIUIEKT 000pYAOBaHUS TabOpaTOPHH
«Pu3nyueckre OCHOBbI MeXaHUKW» 1 mT. (MHB. Ne
410124000603115)
VYyeOHnas aynutopus A 1. JlaGoparopHble cToibl 15 mrT.
NPOBE/ICHUS 3aHATUI 2. Croun ans npenogasarens 1 mrT.
CEMUHAPCKOT0 TUTIA, AYOUMOPUsL 3. Crynbs 47 mr.
0715 NpoGedenUs 2pYNnoBuIX U 4. ]Jlocka menoBast 2 IIT.
UHOUBUOYATILHBIX KOHCYIbMAayUll, 5. [xadwr 1 mT.

meKyuje2o KOHmpoisa u
NPOMEHCYMOUHOU ammecmayuu
(YueOnsrit kopryc Ne 28,
ayn. 307)

LlenTpanpHas Hay4YHAS
ounonmnorexka nmenu H.U.
JKene3noBa, YMTAIbHEIE 3aIIBI
OMOINOTEKH

Oobmexurne. Komuara s
CaMOIIOATOTOBKHA
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11. MeToauyeckue peKOMeHIAIHUN CTYAE€HTAM [0 OCBOEHUIO TN CHUILIHHBI

[Tocne kax 101 IeKIUKU TpeOyeTCs CaMOCTOSITeNIbHAS TPOPA00TKA U3JI0KEHHOTO
Matepuana. llepen 3aHATHEM MO BBIMOJHEHUIO MPAKTUYECKONH pabOThl HEOOXOIUMO
MOJATOTOBUTH KOHCHEKT paOOThl, BHUMATEIbHO M3YyUUB COJEP>KAaHUE METOJAMYECKUX
yKa3aHWH, ¥ 3alIOMHUTH TIOPSIOK BBHITTOJTHEHHS, TOBTOPUTH TEOPETUIECKUN MaTEpUAI
0 TEMeE.

OObpazoBaTenbHBIN MPOLECC MO AUCHUIUIMHE OPraHu30BaH B GopMe yueOHBIX
3aHATUNA (KOHTakTHas paboTa (ayIUTOPHOM M BHEAyAUTOPHOM) OOyYaromuxcs
C TpernojaBaTeieM U CaMOCTOATeNbHAsg paboTa o0yyaromuxcs). YueOHble 3aHSATUA
(B TOM 4Yucie MO pealu3alid NPAKTUYECKOM TMOJATOTOBKHM) MPEIACTaBICHBI
CJIEIYIOUMMU BUJAMU, BKJIIOYasl y4eOHbIE 3aHSITHS, HAllPaBJIEHHBIC HA IPAKTUYECKYIO
MOJITOTOBKY O0YYarONINXCs U MPOBEACHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH:

JIEKIUU (3aHATHUS JTEKIIMOHHOTO THUIIA);

TPYIIIOBBIC KOHCYIbTAIINN;

WHIUBUyaJIbHBICE  KOHCYJbTAIlAM W WHBIE  y4eOHBIE  3aHATHS,
IpeayCcMaTpUBAIOIINE UHIMBUIYAIbHYIO pabOTy MpernoiaBaresis ¢ 00y4aronumcs;

n1abopaTOpHbIE MPAKTUKYMBI;

camocTosTeNbHasg paboTa 00yJaronmxcs.

Ha yueOHBIX 3aHATHAX OOydYarOImMecs BBITOJHIIOT 3alUIAaHUPOBAHHBIE
HACTOSIIEH IPOTPaMMON OTIEIBHBIC BBl YICOHBIX paOd0T, B TOM YHUCIIE OTICIBHBIX
AJIEMEHTOB paboT, CBSA3aHHBIX C Oyaylel mpodeccruoHaabHOM AesTenbHOCThIO. [Toce
KXXIO0N JIEKIIMU TpeOyeTcsl caMOCTOsITeNIbHAs MPOopaboTKa M3JI0KEHHOTO MaTepraia.
[Tpu moAroTOBKE K MPaAKTUYECKOMY 3aHSATHIO HEOOXOAMMO TMTOBTOPUTH TEOPETUUECKUN
Marepuan mo Teme. llepen 3aHATHEM IO BBIMOJHEHUIO MPAKTHYECKOW pPabOThI
HEO0OXOJMMO TOJTOTOBUTH KOHCIEKT PabOThl, BHUMATEIHLHO HW3YYHB COJCp>KaHUE
METOJMYCCKUX YKa3aHUH, ¥ 3aTIOMHHUTH TIOPSIOK BHITIOJTHEHUS.

Buabl u gopMbl 0TPA0OTKH NPONMYLIEHHBIX 3AHATHHI
CryneHT, TpOMYCTUBIIMNA JEKIMIO, JOJDKEH OTpaboTaTh TEOPETUYECKUI
MaTepral 10 COOTBETCTBYIOIIEN TEME CAMOCTOSATEIIBHO.
CtyneHT, NpOMyCTUBIIMKM MPAKTUYECKYIO pPaboTy, 00s3aH ee oTpaboTaTh

(BBIMIOJIHUTH), PACCUUTATH U 3aLUTUTb.

12. MeToauvecKkue peKOMEHAALMH MPENoIaBaTe/sIM 110 OPraHU3aAlun 00yUeHu st
10 IMCIHUTIIAHE
Jlns 6oJiee yCHenrHoro OCBOSHUs TUCHUIUIMHBI «brodu3nka» pexoMeHyeTcs
CHauyaJia J1aBaTh CTYJEHTaM JICKIMOHHBIM MaTe€pHal, a 3aT€M 3aKpEIUIATh €ro BUJE
MIPAKTUYECKUX 3aHATHH.
N3ydyeHne Kypca CKIAJAbIBACTCA U3 JIEKUUW, MPAKTUYECKUX 3aHATHU U
CaMOCTOSATEILHOM pabOTHI CTYICHTOB.
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Ha nekmusix OCBEIIaloTCs OCHOBOIIOJIATAIOIIME BOIPOCH MporpamMmbl. YacTh
pa3esioB BEIHOCUTCS HA CAMOCTOSTEIBHYIO TPOPAbOTKY.

[IpakTrdeckue  (abopatopHbie) pabOThl  HAIVIIAHO  JIGMOHCTPUPYIOT
dusznyecKre 3aKOHBI U SBICHMS, POPMHUPYIOT HABBIKH SKCIIEPUMEHTAILHOU PabOTHI.

IIporpammy paspa6orana:

Pa3paboryuxk: Maputosa C.A., k. ¢.-M. H. @/“ e

Voia

« 3Cy%  tipetr 2025 .
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PEIIEH3UA

Ha padouyo nporpammy aucuuiuinabl b1.0.11«buopuszuka» OITOII BO
no HanpasJjenuio 19.03.01 buorexHoJiorusi, HanpaBJeHHOCTH «buoTexHon0rNsA N
MOJIEKYJISIpHAsE O0MOJIOTHS» ; KATPONPOMBIIIEHHAS] OMOTEXHOJIOTHS»
(kBanudukanus BHITYCKHUKA — 0aKaJaBp)

MouyHoBo#t Haranbeit AnexcanapoBHOM, OIIEHTOM Kadeapbl TeXxHochepHOii 6e30MacHOCTH
®I'bOY BO «Poccuiickuil rocynapctBeHHbId arpaphblii yHuBepcuTeT — MCXA nmenu K.A.
TumupsseBa», KaHIUAATOM TEXHUYECKMX HAyK (Jajiee IO TEKCTy PELEH3EHT), IPOBEIEHO
perieH3upoBanue padbodeit nmporpammbl quctuiinHbl «brnoduszukay OIIOIT BO mo HanpapieHHIO
19.03.01 buorexHonorus, HampaBlIeHHOCTH «BHOTEXHONOrMA M MOJEKYJsipHAs OHOIOTHY,
«ArpomnpoMsbIlIeHHas OuHoTexHojorus»  (OakamaBpuar) paspaborannoir B PI'BOY BO
«Poccuiickuii rocynapcrBeHHblil arpapubiii yHuBepcuter — MCXA umenun K.A. TumupszeBa», Ha
kadeape ¢usuku (paspadotunk — MapunoBa Codbs AHIpeeBHa, TONCHT Kadenpsl (GU3MKH,
KaHAuIAT (PU3UKO-MaTeMaTHYECKHX HAYK).

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

1. [IpenbsaBnennas pabouasi mporpamma TUCHUIUIUHBI «buodusuka» (mamee mo TEKCTy
[Iporpamma) coomeemcmesyem tpedoanusim ®I"OC BO no nanpasnennto 19.03.01 buorexnosnorus.
[Tporpamma codepowcum Bce OCHOBHBIC paslienbl, coomegemcnagyem TPEOOBAHUSIM K HOPMATHBHO-
METOJMYECKUM 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 nanpasnenus 19.03.01 buorexnonorus.

4, B coorBerctBuu ¢ Ilporpammoit 3a gucruimmHor «buodusmka» 3aKperuieHa
1 komnemenyus (4 unouxkamopa). lucuunnuna «buodusuka» u npencrasieHHas IIporpamma
cnocobdna peanuzoeams UX B 00bSBICHHBIX TPEOOBaAHMSX.

5. Pesynomamut o0yuenus, nperactaBieHHble B [Iporpamme B kareropusix 3HaTb, YMETb,
BIAJIETh coomeemcmeylom CHeunuKke ¥ COJIEPKAHUIO JUCHMIUIMHBI U O0eMOHCHMpUpYIOm
B03MOHCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

6. OOmast Tpyo€MKOCTh JUCHMIUIMHBI «buodusnka» cocraBiser 3 3au€THBIX €IUHUIIBI
(108 gacos).

7. VHdopmamuss o B3aMMOCBSI3M H3YYaeMbIX JUCLHUIUIMH M BOINPOCAaM HCKIIOYEHUS
nyOnupoBaHUS B COJEp)KaHUU AUCLMIUIUH coomeemcmeyem JeHUCTBUTENbHOCTH. JlucuumiauHa
«buodpusuka» B3aumocBszaHa c¢ apyrumu  gucuumimHamMu  OITOII BO u YueOnoro mniana
no HampaieHuto 19.03.01 buortexHosorus M BO3MOXKHOCTh IyOIMpPOBAaHUS B COAEPKAHUU
OTCYTCTBYET.

8. IlpeacraBnennass  [Iporpamma  mpenmoyaraeT  MCIOJNB30BAaHHE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTMH, HCHOJB3YyEMBbIX MNpPU peaau3allyd pa3IU4YHbIX BHJOB Y4eOHOU
paboTsl. Dopmbl 00pa30BaTENbHBIX TEXHOIOTHI coomeemcmayom crienn(puKe TUCIUTUIUHBL.

9. Buapl, coaepkaHue U TPYHAOEMKOCTb CaMOCTOSTENbHOW paboOTHl  CTYIECHTOB,
npencraBieHuble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TMOATOTOBKE BBIMTYCKHHKOB,
conepxamumces Bo @I'OC BO nanpasnenus 19.03.01 buorexnomnorus.

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

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYAEHTOB, NpeaycMorpeHHas [Iporpammoit,
ocylecTBisieTcss B (opMe 3adera C OLIEHKOM, YTO coomeemcmeyem CTATyCy TUCHMILUIMHBI, Kak
JUCIUIUIMHBL  00si3aTenbHON 4vactu ywyeObHoro mukia — bl1.O. ®T'OC BO HampaBneHus
19.03.01 buorexHomnorus.

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
— 10 wnammeHoBanuii u coomeemcmeyem TpeboBaHusiM DPI'OC BO  HampaBieHus
19.03.01 buorexHomnorus.

13. MarepuanbHO-TeXHUYECKOE€ OOecreyeHne AUCHUILUTUHBI COOTBETCTBYET cHelu(uKe
qucuuIuinHel «bruodusuka» u obecreurBaeT HUCIOIb30BAHUE COBPEMEHHBIX 00pa30BaTENbHBIX,
B TOM YHCJI€ HHTEPAKTUBHBIX METO/I0B O0yUEHUSI.

14. Meroauueckue  pPEKOMEHIAIMM  CTYyIEHTaM M METOJMYECKHE  PEKOMEHJIAINH
IpernoaaBaTessiM [0 OpraHu3aluu O0y4YeHHs N0 TUCHUILUIMHE JAl0T MPEACTaBiIeHHE O crenupuke
oOydeHus no aucHuminiae « buopusukay.

OBIIUE BbIBO/IbI

Ha ocHOBaHMM NPOBEAEHHOIO PELIEH3UPOBAHUS MOXKHO CJENIaTh 3aKJIIOUEHHUE, YTO XapaKTep,
CTPYKTypa H cojiep)kaHue pabouell mnporpamMmbl aucnuiummebl  «buodpuszukay OIIOII BO
no HanpasiaeHuto 19.03.01 buorexHonorus HanpaBiIeHHOCTH «BHOTEXHOJOTUS U MOJEKYJSpHas
61ONOTHsA»; «ATPONPOMBILLIEHHAs OHOTEXHONOrUs» (KBanmuduKalusa BHITYCKHMKA — 6GakamaBp),
pa3paboranHas MapuHoBoii Codreil AHApeeBHOH, MOLEHTOM Kadenpbl (HU3MKH, KaHAUIATOM
(bu3uKO-MaTeMaTUUYECKUX HayK, cooTBeTcTByeT TpeboBanusM @OI'OC BO, coBpeMeHHBIM
TpeOOBaHUSAM HKOHOMHUKH, phIHKA TpyJa W MO3BOJIUT IPH €€ pealn3allli YCHEIIHO 00ecrneduTh
(dbopMHpOBaHUE 3asBICHHBIX KOMIIETEHLIUH.

®I'BOY BO «Poccuiicknii rocy1apCTBEHHBIN arpapHblit yHuBepcuteT — MCXA nMeHH
K.A. TumupszeBa», KaHAUAAT TEXHHYECKHX HAYK

« 20 » xéwJ 2025 r.




