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AHHOTAIUSA
paboueii mporpamMmbl yueOHoi nucuuiuinabl 51.0.11 buogusuka
JJIS IOATOTOBKHU OakajiaBpa no HanpasJjenuio 19.03.01 buorexnoJsiorus,
HANpPAaBJEHHOCTh « BUOTEXHOI0THSI U MOJIEKYJIsIPHASI OHOJIOT S

esab ocBOCHUSA TMCHUNJINHBI:

— HW3y4YeHWE OCHOBHBIX (PM3MUCCKUX SBICHHM;

— oBiageHue (yHIAMEHTAIbHBIMU TOHATUSIMH, 3aKOHAMH U TEOPHUSIMU
KJIACCUYECKON M COBpeMEHHOU (pr3uku, MeTogamMu (hU3MIECKOTO MCCIICIOBAHNS;

— (opmupoBaHHEe CITOCOOHOCTH PEIIATh TUIIOBBIC 331291 TPO(PEeCCHOHATTEHOM
JEATEIbHOCTH Ha OCHOBE 3HAHWW OCHOBHBIX 3aKOHOB MAaTEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX JTUCHUIUIMH C MPUMEHEHHEM UG POBBIX TEXHOIOTHH.

MecTo IMCUMILUIMHBI B Y4eOHOM IUIaHe: JAUCIIUIUIMHA BKIIOYEHA B 0a30BYIO
JacTh y4eOHOro IlaHa 10 HampaBieHuto moarotoBku 19.03.01 buotexHomorus,
HaIpaBJICHHOCTh «BUOTEXHOJIOTHS U MOJIEKYJISipHAst OUOJIOTUSI».

TpebGoBanusi K pe3yJbTaTaM OCBOEHHUSI JAUCHMIUIMHBI. B pe3yjbTare
OCBOCHUS UCIUIUIMHBI (OPMUPYIOTCA CICAYIOIMINE KOMIETEHIMU (UHIAUKATOPHI):
VYK-1 (YK-1.1; VK-1.2; YK-1.3; YK-1.4).

KpaTkoe coaep:kaHue MUCHUIIMHBI: MEXaHWKA MaTepUALHONW TOYKH H
TBEPJIOTO TeJa, JJIEMEHThl MEXaHWKH CIUIOIIHBIX CpeJll, KOJeOaHWs W BOJIHBI,
MOJIEKYJIIPHO-KUHETUYECKAs TEOPHsI, TEPMOANHAMUKA, JIEKTPOCTATHKA, IIOCTOSTHHBIH
TOK, MarHUTHOE TI0JI€, TEOPHUS JICKTPOMATHUTHOTO IOJisl, BOJHOBBIC U KBAaHTOBBIC
CBOMCTBa CBETa, CTPOCHUE aToOMa, DJEMEHTHhl KBAaHTOBOM MEXaHHKHU, sJiepHas
buodusuka.

Oo6mas TpynoeMkocTh qucuminabl: 108 yacos / 3 3au. ej.

IIpoMeKyTOYHBII KOHTPOJIb: 3 CEMECTp — 3aUeT.



1. Heab ocBOeHUsI JUCHUNIMHBI

Lenpro ocBOeHUsT AUCHUIUIMHBI «bruodu3nKa» sSBIseTCS:

— HW3Y4YEHUE OCHOBHBIX (PU3MUYECKUX SBJICHUM;

— oBiaacHWEe (YHIAMCHTAIBHBIMA TIOHATHSIMH, 3aKOHAMH W TEOPHSIMHU
KJIACCUYECKON M COBpeMEHHOU (pr3uku, MeTogamMu (hU3MIECKOTO MCCIICIOBAHNS;

— (opmupoBaHHEe CIOCOOHOCTHU PEIIaTh TUIIOBBIE 33a41 MPOPECCUOHATBHON
NESATEIPHOCTM Ha OCHOBE 3HAHWM OCHOBHBIX 3aKOHOB MATEMaTHYECKUX U
€CTECTBEHHOHAYYHBIX TUCIUIUIINH C PUMEHEHHEM UG POBBIX TEXHOIOTHIA.

2. MecTo TMCUMILIUHBI B YUeOHOM Ipoliecce

JucrunmHa «brodus3uka»y OTHOCUTCS K 00S3aTEIBHONW YacTH JUCITUTUINH
yaeObHoro 1uiaHa. JlucnumiuHa «buodusukay peanmuszyercss B COOTBETCTBUHU
¢ TpeboBanuamu DPI'OC Ne 892 ot 07.08.2020, OIIOII BO u VYueOHoro miana
no HanpasieHuto 19.03.01 buorexnonorus.

[IpenmecTByOmuM KypcoM, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
nucuumuinHa «buoduszukay sBiIseTca TUCHUIUIMHA «BbIcIias MaTeMaTHUKa.

HNucuuminna «buodusukay SBISIETCS OCHOBOIMOJAralomen sl U3yYeHUs
CICAYIOMMX JTUCHUIUIUH: «MeToapl 00paOOTKH SKCHEPUMEHTANBHBIX JIAHHBIX),
«ArpomMeTeoposiorus», «IJIEKTPOTEXHUKA U  JJIEKTpPOHHKay», «®duszndeckas u
KOJIJIOWTHASI XUMHUSI».

OcoOEHHOCTHIO TUCIUIUINHBI SBJISETCS €€ 0a30BBIM XapaKTep IS TEXHUUECKUX
U €CTECTBEHHO-HAYYHBIX JUCIUILIUH.

PabGouas mporpamma auciuriuHbl «buodusuka» IS UHBAIUIOB U JIMIL
C OTpaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbS pa3pabaThIBACTCs WUHIAUBUIYAIHHO
C YY4ETOM OCOOEHHOCTEH TNCUXO(PU3NYECKOTO PpPa3BUTHUSA, HHAMBUAYAIbHBIX
BO3MOYKHOCTEH M COCTOSIHUS 3I0POBbS TAKUX 00YUYaAIOIIUXCS.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IUCHMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI

OOGpazoBaTenbHbIe PE3yJbTaThl OCBOEHUSI JUCIHUIUIMHBI O0y4YaronuMcs,
npejcTaBiieHbl B Ta0auIe 1.



Taoauna 1

TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOH JUCIUNIIMHBI

Coneprxanue N
Ne Kon . B pesynbrare u3ydenus yd4eOHOM JUCIUTUIMHBL
KOMIIETEHIHH WMHauKaTopsl KOMIIETEHIIUN
/1 | KOMIETEHINH < o0yyaromuecst 10 KHbI:
(wm e€ yacTh)
1. YK-1 Cnocob6en ocymectBisath | YK-1.1 Ananusupyer 3agauy, 3HATh METOJIMKY peIIeHus (PU3nIECcKUX 3a7a4d, OCHOBHBIE

MTOUCK, KPUTHUYECKHI
aHaJIM3 U CUHTE3
nH(pOpMaIUU, TPUMEHSATH
CHCTEMHBIN MOAXO0M A
pelIeHUs TOCTaBICHHBIX
3agad YK

BBIZIENSA €€ 0a30BbIE€ COCTABIISIONINE,
OCYIIECTBIISIET JEKOMITO3HUIIHIO
3a1a4u

HOHSATHS, 3aKOHBI U MOZETH MEXaHHUKHU, CTATUCTUYECKON
(U3MKK ¥ TEPMOJAUHAMUKH, HJIEKTPHUECTBA U
MarHeTu3Ma, TeOpUH KoJieOaHHii U BOJIH, KBAHTOBOU
(GU3MKH, aTOMHOH U SIACPHON PUUKU

VYK-1.2 Haxoaut u KpuTHYECKH
aHAU3UpyeT HHPOPMAIIHIO,
HEOOXOUMYIO JUISI PEIICHUS
IMOCTaBJICHHOM 3aJa4un

YMEThb aHAJIN3UPOBATh U TPUMCHSTH (1)I/I3I/IKO'
TCXHUYCCKYIO I/IH(i)OpMaIII/IIO B MaTEMAaTHYCCKHUX MOJCIIAX
HBHCHHﬁ, IMpoueCCcoOB U 00BEKTOB B OMOTEXHOJIOTHH

VYK-1.3 PaccmarpuBaeT BO3MOXKHBIE
BapUAHTHI PELICHUS 3a/1a4H,
OIIEHUBAs UX JOCTOMHCTBA U
HEJIOCTATKU

3HaTh METOJIUKY ITPOBEACHUS (PU3NIECKUX
9KCIIEPUMEHTOB U aHaJIN3a, TEOPUIO OTPELIHOCTH
M3MEPEHM, OCHOBHBIE METO/IbI 3KCIIEPUMEHTAJILHOMN
bu3uKn

VYK-1.4 I'pamOTHO, JIOTUYHO,
apryMEHTHPOBAHHO (OPMHUPYET
COOCTBEHHBIE CYKJIEHUS U OLEHKHU.
Otnnuaet GpakTel OT MHEHUH,
WHTEPIIPETAINA, OLICHOK U T.1I. B
PacCYXJICHUSX JIPYTUX YIaCTHUKOB
JIEATETLHOCTH

BJIaJICTh HaBBIKAMU PAOOTHI C U3MEPUTEITbHBIMU
pudopaMu, METOJaMH OLIEHKH [TapaMETPOB COCTOSIHUS
IIPOLECCOB B METEOPOJIOTUU




4. CTpyKTypa M coiep:KaHue AUCHUTLTHHBI
4.1 PacnipeesieHue TPYA0EMKOCTH IMCHHUILIMHBI 0 BHAaM padoT Mo ceMecTpam
OOmass TpyaoéMKOCTh AUCIHMILIMHBI cocTaBiger 3 3a4d. eA. (108 wyacos),

UX paclpeieliecHre 1o BUAaM paboT ceMecTpaM MPEACTaBICHO B TaOHIIe 2.

Tabnuma 2
Pacnpeneﬂenne prI[OéMKOCTI/I JUCHHUIIJIMHBI 11O BU/JIaM a0oT 1o ceMecTpam
TpyroémkocTh
Bupa yueOHoii padoThI qac. B T.4Y. I10 ceMecTpam
Bcero/* Ne2 Ne3
OO0mas Tpy10€MKOCTDb TUCIUIUIMHEI 0 yueOHoMy many | 108/0 36 72
1. KonrakTHas pa6ora: 14,25 2 12,25
AynuTopHasi padora 10 2 12
8 MoM uuciue:
aexyuu (J1) 6 2 4
npakmuiecKue 3aHamust 8 8
KOHMAKMHAs paboma Ha NPOMenHCymo4HOM KOHmMpoJie 0,25 0,25
(KPA)
2. CamocrositeasHnast padora (CPC) 93,75 34 59,75
KOHMPObHAsL paboma 10 10
camocmosimenbHoe u3yieHue pazoenos, camono02omosKa 79,75 24 55,75
(npopabomka u nogmopeHue 1eKYuoOHH020 Mamepuaid u
Mamepuana y4eOHUKos, no020mosKa K 1abopamopHbim
3AHAMUAM U M.O.)
Iloocomoska k sK3ameny ( KOHMpPOb) 4 4
Buo npomesicymounoco koumpos: 3a4er 3ayer
* B TOM 4yHCIIe TPaKTHYECKas MOATOTOBKA. (CM Y4eOHBIH TJ1aH)
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3
TemaTuyeckui IJIaH Y4eOHOM U CHUILINHBI
HanmeHoBaHMe pa3jeioB U TeM Beero AynuTopHas pabora | BueaynuTopHas
AUCHUILIUH (YKPYTHEHHO) JI 113 IHKP padora CP
Paszgen 1 «Mexanukay 18 15 16,5
Paznen 2 «Mouekymsipaas buogmsuka u 18 0,5 17,5
TEPMOIMHAMHKAY
Bcero 3a 2 cemecTp 36 2 34
Paszgen 1 «Mexanukay 9 2 7
Paznen 2 «Moutekymsipaas buogmsuka u 9 1 2 6
TEPMOIMHAMHKAY
Paznen 3 «DekTpomMaraeTuzM» 18 1,5 2 14,5
Pasgen 4 «Onruka v 31eMEHTHI KBAHTOBOM 17,75 15 2 14,25
MEXaHHUKN
KonrtakTHas paboTa Ha IPOMEKYTOUHOM 0,25 0,25
koHTpose (KPA)
Bcero 3a 3 cemecTp 72 4 8 0,25 59,75
HToro mo gucuumninme 108 6 8 0,25 93,75




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 OKpYKaloImed cpenbl O KPyroo0OpoTe HEOPraHMYECKUX M OMOJIOTHYECKHUX
3JIEMEHTOB U KOMILIEKCOB.

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

JluHamuka MaTepuanbHOM TOukH. MHepnus, Macca, uMnyisc, cuia. HezaBucuMocTs Maccsl
OT CKOPOCTH B KJIACCUUECKON MeXaHuKe. [ paHuIbl MPUMEHUMOCTH KJIacCHYECKOM MexaHuKu. Cubl
uHepuu. [ToHaTHe 00 SKBUBAJIEHTHOCTH CUJI MHEPLUH U T'PAaBUTALMOHHBIX CHIL.

I"apmonmnueckue konebanus ux sHeprus. Cinoxxenue konedanuii. BeIHyKIeHHbIE KOJIeOaHusI.
Pe3oHnanc, ero ncnosp3oBaHue.

Jlunamuka TBepAOro Tena. BpamieHue TBEpAOro Teja BOKPYI HENOABUXKHOW OCH. MOMEHT
UMITyJbca TBEpAOro Tejaa. MoMeHT uHepunu. OCHOBHOE ypaBHEHHME BPAILATEIIBHOTO ABH)KCHHUE.
MowmeHnTbl nHepuuu npocteix Ten. Teopema llteliHepa. YpaBHEHHsI NPOU3BOJIBHOTO JIBHIKECHHS
TBepaoro Tena. Cratuka. Y ciioBUs paBHOBECUS TBEPIOTO Tea.

Paznien 2. MosnekynsipHas Gu3Mka U TepMOAMHAMUKA

TepMmonuHaMuka W OHO3HEpPreTMKa HPUMEHUTENBHO K OTKPBITBIM CHUCTEMaM KHUBBIX
OpraHU3MOB.

JlaBiieHrE B HEMOJBMKHBIX JKHUJKOCTSX M ra3ax. 3akoH Apxumena U 3akoH Ilackais.
JlaBneHue B IBHXKYIIMXCS KUAKOCTAX M razax. CrerneHu cBoOo/bl MoJieKy1. BHyTpeHHss sHeprus
UJICAIBHOIO ra3a. TernoeMKOCTH ra30B.

Peanbnble raspl. OTCTyIUIEHUE OT 3aKOHOB HJCAJIbHBIX ra3oB. PeanbHble ra3bl. YpaBHEHHE
Ban-nep-Baanbca u ero ananu3s. Kpurnueckoe cocTossHUS.

VYpaBHenue bepnymn. BA3KocTh )KUAKOCTEN U ra3oB.

'apmonnueckue koneOaHus U BOJAHBL.  OCHOBBI  JUCHEPIUPOBAHUS  KHUIAKOCTU:
TUPABIMYECKOE pACIBUICHWE, ITHEBMAaTHYECKOE pACIBUICHUE, YJIbTPAa3BYKOBOE pacIlbUICHHE,
LEHTPOOEIKHOE pacHbLIICHHUE, JIEKTPOCTATUYECKOE PaCTIbUICHHUE.

ArperaTHple  cocTOsHUS UM (a3oBble  mepexoibl. TeroBble  BO3JACHCTBUS B
CEJIbCKOXO3SMCTBEHHBIX TEXHOJOTUSX, OCHOBHBIE IPHUEMbI PAIMOHAJIBHOIO HAarpeBa, TEIJIOBHIE
npoliecchl npu Ga3HbIX Nepexoaax, IpUeMbl palliOHAIILHOTO HarpeBa U o0orpeBanus, 3¢ heKTuBHas
CYIIIKa, SJHeprocoepexeHune Teria.

BHyTpeHHss 5SHeprusi cucTeMbl Kak (yHKUIusS cocTosiHMs. KoOIMuecTBO TEmIoTHI.
OKBUBaJIEHTHOCTH TEIJIOTHI U paboThl. OTKpbITasi TEPMOJIMHAMUKA, €€ CBOMCTBA.

Paznen 3. DnekTpoMarseTusm

DJNEeKTpOMarHeTu3M C BIUSHUEM OJIEKTPOMAarHUTHBIX TOJe Ha OHOOpPTaHU3MBI,
MOJICJINPOBAHUE IEKTPOra30JMHAMUYECKHX ITPOLIECCOB B MPUPOJIE.

Onexrpuueckue nond. Pabora cuit mosist mo nepeMerieHuto 3apaaoB. Llupkynsanus BekTopa
HanpspkeHHOcTH. [lortennuman. J{usnexTpuku B anekTpudeckoM moisie. CBOOOAHBIE U CBA3aHHbBIE
3aps el DHEPIUsl AIEKTPUUECKOro 1oJisl. KopoHHBIN pa3psa U ero UCIob30BaHUE.

DnexTpo3apsaKa, B yCIOBUSAX O00BEMHOro 3apsia. [Ipuembl 3JeKTpOOUMCTKH, cemapanus,
AIIEKTPOOKpAcKa, 00paboTKa OMOJIOTMYECKUX MAaTEepHajoB B 3JEKTPUUYECKUX M MACHUTHBIX MOJX,
MOJTy4YeHHUE 030HA U 030HHAs 00pabOTKa MaTepHaOB, 3aIIMTAa )KUBBIX OPraHU3MOB OT JIEKTPHUYECKHUX
Y MarHUTHBIX TOJEH.

MarautHoe moje. 3aKOH TMOJHOTO ToKa (TeopeMa O MUPKYISIUM BEKTOpa HHAYKLIUU
MarHuTHOro noss). Pabora nepemenienrs KOHTypa ¢ TOKOM B MAarHUTHOM IIOJIE.

MarnuTtHble cBoWcTBa BemecTB. HanpspkeHHOCTh  MarHutHoro noi.  upkymsaous
HANpPsDKEHHOCTH MarHUTHOTO IoJig. MarHeTusm NpOHMIIAEMOCTb, MAarHETU3M BOCIPUMMYUBOCTD.
JunamarneTusm, nmapamaraetusm, Gpeppomaraerusm. Touka Kropwu.




l'mcrepesuc.  @epputhbl.  M3MeHeHHME  CBOWCTB ~ MaTepualoB B MarHUTHOM,
ANEKTPOCTATUYECKOM I1OJIE.

DONeKTpOMarHuTHhIE  BOJIHBL.  YpaBHeHHs MakcBemia B MHTErpaibHON  (opme.
PacnipocTpanenue u oTpakeHue 3JIEKTPOMArHUTHBIX BOJIH.

Brnusinue 3neKTpoMarHUTHBIX MMOJIeH Ha OUOIOrHYecKue OOBEKTHI.

3au11/1Ta OT CHUJIBHBIX 3JICKTPUYCCKHUX OJIEU JKUBBIX OpraHnu3MoOB U YCJIOBCKA. IToBb1IEHTE
3¢ peKTUBHOCTH IPUMEHEHUE PIEKTPUUECKHUX CeTe, annapaToB U MEXaHU3MOB.

Paszpnen 4. OnTHKa U 31€eMEHTbI KBAHTOBOM MEXAHUKHU

3aKOHBI TEeOMETpUYecKoi onTuku. IIpuMeHeHHe 3aKOHOB TE€OMETPUYECKOW OINTHUKH.
Hcnonb3oBanue miockux u chepuueckux 3epkai. Ilpenomiienne Ha chepudeckux 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 — boabimana.
Pacnpenenenne »Heprum B CHEKTpe aOCOMIOTHO depHOro Tena. KBaHToBasi rumoTe3a U Qopmyrna
[Tnanka. OntTuyeckas TUPOMETPUS

[TonaTne 00 >1MEKTPOHHON TeopuM aucrepcud cBera. CBSA3b AUCHEPCHUH C TIOTJIONICHHUEM.
3akon byrepa. LlBeTa Ten v ClIeKTPHI MOTIOMIECHUS.

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

DNEeKTPOOCBEIlIeHNE U CBETOBOE OOIYYeHHE B TEIUIMIAX: MPUMEHEHUE JIaMIl HaKalluBaHUs,
IIPUMEHEHUE Ta30pa3psAHbIX IPUOOPOB, IPUMEHEHUE CBETOUOI0B, IPUMEHEHHE Ja3€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, mudpaknus cera. [IpupogHble pe3oHaHCHBIE SBJICHHUS B aTMocdepe.
PaccesHue cBeTa Ha Kaluisix U a3po30Jisix, Teopus Mu.

NuTepdepenumonnsie npudbops! (Mutepdepomerpsl), ronorpadus. [IpocBerneHne onTHKy.

PezoHaHCHOE TMOIJOIIEHNWE CBETa, CHEKTporpadbl, OINpeIeleHue HalUuus OTJENbHBIX
AJIEMEHTOB, MOJIEKYJI, BEIIECTB.

JludpakimoHHble pemeTku W HX NpuMeHeHue. Jludpakius Ha HPOCTPaHCTBOBAHHOMN
pemetke. @opmyna Bynbda-bparra. Pazpemaroias crnocoOHOCTh ONTHYECKUX UHCTPYMEHTOB.

3aKJII0YeHUE

Kpartkuii 0630p u3yyeHHoro marepuaia. Bo3aMOXHOCTh U HEOOXOAUMOCTh UCIIOJIb30BAHUS
MaTepuaia Kypca OMoJIOrnuecKoil GU3NKU MpU U3Y4EHUU JPYTUX AUCLUILINH.

O¢¢dexkTuBHBIE NpPHEMbl peaau3allMd  SKOJOIMYECKMX IPHHLMUIOB  PAlMOHAIBHOTO
IPUPOJIONOIB30BaHUS, PALIMOHAIBHOE MCIOJIb30BaHUE BOJAHBIX PECYPCOB, (DU3MUECKUE SIBICHUS B
¢uIbTpanu BoJbl B GOPMHUPOBAHUE CHENU(DUIECKUX CBOMCTB MMOYB, OPraHU3alUs PALMOHATBHOTO
BbIpAIBaHU MOJIE3HBIX PACTEHUI C MEHBIINM YHEPrONOTPeOIEHNEM C MEHBIIIUM BO3/IEHCTBUEM Ha
IIPUPOJIHYIO OKPY>KAIOILYIO CPENY.

[IpoGnemHbIe ¥ HEpelIeHHbIE BOMPOCHI COBpeMEHHOW (pu3uKu. BakHOCTh pelieHus 3THxX
npobaeM Uid pa3BUTHS €CTECTBEHHBIX HAyK, (MIOCO(OUU M NMPOU3ZBOAMUTEIBHBIX CHJ HAPOIHOTO
XO035IHCTBA.



4.3 JlekuMu/mipakTudecKne 3aHsITUSA

Tabmnura 4
Conep:kanue JeKIMH/NPAKTHYECKUX 3aHATHH W KOHTPOJIbHbIE MEPONPUATHS
(I)opany Bun KoJi-Bo
Ne Ha3zBanmue pa3jaena, Ne n HazBanme Jexnmii/ eMbIe ROH(T)IF)::HBH Yacos/[us
n/n TeMbl NPAKTHYECKUX 3aHATHH KOMIIeTeH T npal:':l:l)l‘lecxa
197071 T S IOATOTOBKA
1. Pa3nen 1. «Puznueckre 0CHOBBI MEXAHUKN) 3,5/0
Tema 1 Jlexmmst Ne 1.1 «Mexanuka» YK-1.1, 15
«Kunematukay» (c mpuMeHEeHNEM YK-1.3
Tema 2 «/IluHamuka MYJIbTUMEIUNHOTO
Tema 3 «J/lunamuka | 000pyIOBaHUS)
BpaLIaTEeIILHOTO [Tpaktuyeckas padora Ne 1.1 | YK-1.1, 3aIIMTa 1
TIBUKCHUS «M3mepeHne TMHEeHHbBIX YK-1.2, | npaktuuec
pa3MepoB U MaccChl T U VYK-1.3, | xux pador
omnpenenaeHue ux miotHoctny | YK-1.4
«M3ydeHne IBUKEHUS Tella
M0 HAKJIOHHOH TIOCKOCTH
nnu «M3yueHne 3aKk0HOB
MPSIMOJTMHEIHOTO JBUKCHUS
¥ CBOOOJTHOTO TAJIeHUS Ha
MalHe ATBY1a» WU
«M3ydyeHne KHUHEMAaTUKU U
JTUHAMHUKHU TIOCTYMATEIbHOTO
JIBKCHUS)
[TpakTuueckast pabota Ne 1.2 VK-1.1, 3alInTa 1
«M3yuenue 3akoHa VYK-1.2, | npaktudec
COXPaHEHHUsI SHEPTUH C VYK-1.3, | xux pabor
MMOMOUIBIO MAaATHUKA VK-1.4
Makcsemta» unu «3yuenue
OCHOBHOTO 3aKOHA TUHAMUKH
BpalIaTeIbHOTO JIBUIKEHHUS C
MOMOIIIbIO MasITHUKA
O6epbOekay
2. | Pasmen 2. «MonekynspHas Guzuka u 3,5/0
TEPMOJTUHAMUKA)»
Tema 1 Jlexmmsa Ne 2.1 YK-1.1, 15
«MounekymnspHo- «MonekynspHas GU3MKa U YK-1.3
KUHETHYECKast TEPMOJMHAMUKAY
teopusi» (MKT) (c mpuMeHeHneEM
Tema 2 MYJIbTUMEAUINHOTO
«TepMoaHAMIKA» 000pynoBaHus)
[TpakTuaeckast padota Ne2.1 YK-1.1, 3anuTa 1
«OmnpeneneHre OTHOLICHUS YK-1.2, | npaktuuec
TerutoeMkocTel Bo3ayxa npu | YK-1.3, | xux pabor
MOCTOSIHHOM JIaBJIEHUHU U YK-1.4

OCTOSTHHOM 00BEME)
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Bun

®opmupy KoJu-Bo
Ne HasBanmue pa3jgeina, Ne n HazBanme gexnmii/ eMble KOH(T)I:::‘HLH Yacos/ us
n/n TeMbI NPAKTHYECKUX 3aHATHH KOMIIETeH T “pm';’:l’l‘lecm
107001 o 51 IIOITOTOBKA

[TpakTuaeckast pabora Ne 2.2 | VK-1.1, 3almTa 1

«Omnpenenenue YK-1.2, | npakTudec

YHUBEpPCAJIbHOU ra30BoH VYK-1.3, | xux pabot

MOCTOSIHHOMY WK YK-1.4

«HccnenoBanue

H30IPOIECCOB)

3. | Pa3gen 3. «DIEeKTPHUUECTBOY» 3,5/0
Tema 1 «OCHOBEI Jlexmums Ne 3.1 VK-1.1, 15
JJIEKTPOCTATUKU» «OIIEKTPOMarHeTU3M» YK-1.3
Tema 2 «IlocTossHHBIN | (C MPUMEHEHHEM
BJIEKTPUYECKUAN TOK MYJIbTUMEIUHHOTO
Tema 3 000pyOBaHNs)

«Onexkrpomarnerusm» | [Ipaktudeckas pabora Ne 3.1 | YK-1.1, 3amuTa 1
«M3ydenue Tomnorpadun VYK-1.2, | npaktudec
ANEKTPUYECKOTO TOJISH» U YK-1.3, | xux pabor
«OmnpeneneHue eMKOCTH VK-1.4
KOHJICHCATOpa C MOMOIIBIO
0aJUTMCTUYECKOTO
rajibBaHOMETPa»

[TpakTuaeckast pabora Ne 3.2 | VK-1.1, 3anuTa 1
«3mepenue conporusnenuss | YK-1.2, | nmpaktuyec
METOJIOM MOCTOBOU CXEMBEI» VYK-1.3, | xux pador
nmu «cciaeqoBanue VK-1.4

MOJIE3HOM MOIIIHOCTH U

K03 pHILIMEHTA [TOJIE3HOTO

JIEUCTBUS HICTOYHUKOB

MOCTOSIHHOTO TOKa WJIN

«HccienoBanue BOJILT-

aMIEPHON XapaKTEePUCTUKU

MOJTYITPOBOTHUKOBOTO

JUOAa

4. | Pasgen 4. «OnTHKa U DJIEMEHTHI KBAHTOBOU 3,5/0
MEXaHHUKN
Tema 1 Jlextmst Ne 4.1 «Onruka u YK-1.1, 15
«I'eomerpuueckas AJIEMEHTBI KBAHTOBOM YK-1.3
OTITHKA» MEXaHUKI
Tema 2 «BonHoBas (c mpuMeHeHneEM
ONTHKA U KBAHTOBBIC MYJIbTUMEIUIHOTO
CBOMCTBA CBETa» 000pynoBaHus)
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Popmupy KOH]:[I/)I(}:JILH Kox-so
Ne HasBanmue pa3jgeina, Ne m HazBanme nexunﬁ{ eMble oro Yacos/ us
n/n TEeMbI NPAKTHYECKUX 3aHATHH KOMIIETeH T “pm';‘:l’l‘lecm
10701 o Al HOATOTOBKA
[Tpaktuyeckas padora Ne 4.1 | YK-1.1, 3aIIMTa 1
«Omnpenenenue nokasarenei YK-1.2, | npakTudec
MIPEJIOMIICHUS KUIKOCTEH C VYK-1.3, | xux pabor
MTOMOIIBIO PePPAKTOMETPAY VK-14
i «OrnpeeneHue paauyca
KPUBU3HBI JIMH3bI C
IMOMOILBIO Koyel HeroToHay
nunu «OnpeneneHue TJIMHbI
CBETOBOM BOJIHBI C IIOMOIIBIO
T (DPaKITMOHHON PEIICTKH
[Tpaktuyeckas padora Ne 4.2 | VK-1.1, 3aIuTa 1
«IJKCIepuMEHTaIbHOE YK-1.2, | npakTudec
u3ydeHue 3akoHoB TeroBoro | YK-1.3, | kux pabot
U3ITyYEHUS» WIH YK-1.4
«HccnenoBanue BaKyyMHOTO
(dboTo3IEMEHTa» HIIH
«MccnegoBanue U3ITy4eHUs
a0COJIFOTHO TBEPOTO TEJIay
i «MccaenoBanue
BHemHero GororddexTa
Pazmensr Ne 1 — 4 KonTponbras padbora mo *
paznenam 1 —4

* KouTposibHasi paboTa BBHITIOIHSAETCS CTYACHTAMU CaMOCTOSITEILHO U
npeaocTaBisieTcs Ha Kadeapy pu3nuku aJis MPOBEPKU 3a HEACIIO 10 AaThl TPOBEICHUS
3a4dera.

Tabmura 5

Hepequb BOIIPOCOB VI CAMOCTOATECIBbHOI0 U3YUYCHUA TUCHUIIJIHHBI

e Ne IIepeyenb paccMaTpuBaeMBbIX BOIIPOCOB /JISA CAMOCTOATEILHOI0 U3YYCHUA U
. /;1 paszena nepevYeHb KOMIETeHUU (MHAUKATOPOB J0CTUKEHUSI KOMIIETeH M),
U TeMbl | OCBAMBAEMBbIX NPH X U3YYECHUH (MOKET 0CBAUBATHCH YACTh KOMIIETCHIIMH)

Paznea 1

1. | Temal ["apmonnueckue konebanus ux aHeprus. Cioxkenue konedanuil. BeiHyx1eHHBIC
konebanus. Pezonanc, ero ucrnomnp3oanue. YK-1 (YK-1.1, VK-1.2, YK-1.3,
YK-1.4)

Paznen 2

1. Tema 2 Peanbabie raspl. OTCTyNJI€HHE OT 3aKOHOB MCAIBHBIX T'a3oB. PeaibHbIE Ta3bl.
VYpasuenue Ban-nep-Baanbca u ero ananus. Kputudeckoe cocrosiHue. Y paBHeHHE
bepnymm. Bsiskocte xuakocteid u razoB. YK-1 (VK-1.1, YK-1.2, VK-1.3,
YK-1.4)

Paszpnen 3

1. | Tema3 DnekTpuuecTBO B atMocdepe, rpo3bl. [llapoBas MomHUs. DIeKTpUYECKOe MoJie B
OJTHOPOJTHOM JHUAJICKTPHKE. DJeKTpudeckue mpeoOpaszoBarenu sHeprun. YK-1
(YK-1.1, YK-1.2, VK-1.3, YK-1.4)

Paspnen 4

1. | Tema4 Ornrtruueckre CUCTEMBI, BOOPY>KaIOIIIKeE IJ1a3 uenoBeka. KopmyckynspHO-BOJIHOBOM
nyanu3M cBeta. CoBpeMeHHbIe (PU3NUecKe MPUHLIUIIBI U TEXHOJIOTUH B CEIbCKOM
xosstiictBe YK-1 (YK-1.1, YK-1.2, VK-1.3, YK-1.4)
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Ta0muma 6
ITpumeHeHMe AKTUBHBIX U HHTECPAKTHUBHBIX 06pa3OBaTeanmx TEXHOJIOTUH
HanmenoBanme
HCII0JIb3yeMBbIX
No AKTHBHBIX H
l'l/-Il Tema u popma 3ansaTus HHTEPAKTUBHBIX
00pa3oBaTeIbHbIX
TeXHOJIOT U
(pop™m o0yuenus)
1. | IIpaktuyeckas padora Ne 1.1 «M3mepenue nuHelHbIX pazmepoB | I13 | PaboTa B Manbix
Y Macchl T€Jl ¥ ONpeeeHue ux mioTHocTn» «M3yuenue rpynmnax
JIBU>KEHUS TEJIA 110 HAKJIOHHOM MIIOCKOCTM» WK «M3yueHue
3aKOHOB MPSIMOJIMHEMHOTO ABMKEHUS U CBOOOJIHOTO Ma/ieHus Ha
MamuHe ATByaay uin «/3ydeHne KHHEMaTUKU U TMHAMUKA
MIOCTYINATEJIbHOTO JBUKEHUSD)
2. | llpaktuueckas pabota Ne2.1 [13 | Pabora B ManbIx
«OrnpeseneHue OTHOLLIEHUS TEINIOEMKOCTEN BO3/1yXa pU rpynmnax
MOCTOSTHHOM JIaBJICHUH U TOCTOSTHHOM 00beMe»

6. Tekymuuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS ATTECTAIUSA
10 UTOTaM OCBOCHHS AUCIUILINHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aJAHUS WM HHbIe MAaTePHAJIbl, He00X0UMbIE
JJIS1 OLleHKM 3HAHMA, YMEHHH ¥ HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

Tumnosbie 3aJa49u OJI1 KOHTPOJIA Ha ITPAKTUYICCKUX 3aHATHUAX, OJIAA DK3aMCHaA

Tunosble 3aga4u no pasaeny 1
1. MarepuasbHas TOUKa JBIKETCS B IPOCTPAHCTBE COMIAcHO ypasHeHmsM: X (t) =5t (M),

y(t)=4-2t* (M), z(t)=3t—4t° (m). HaiiTu MOZYyIH CKOPOCTH M yCKOPCHHS TOYKH B MOMEHT

BpeMeHH t=1c.

2. Kakoii yronm cocTaBisieT BEKTOp MOJHOTO YCKOPEHHs TOYKH, Jiexamied Ha o00oze
MaxOBHKa,
¢ paanmycoM MaxoBuka yepe3 t=1,5c mocne Havdasa nBMKEHUS? YTJIOBOE YCKOPEHHE MaXOBHKa

c=0,77 pa;l/c2 .

3. Haiitu wm3meHeHue wummysibca mapuka maccel M=100r mnpu yaape o 3eMI0 |
KOJIMYECTBO BBIICIUBILCHCS TEIUIOTHI, eClid OH majgaer ¢ BbicoTl h, =200cMm, a mocne ymapa
nosHMMaeTcs Ha Beicoty h, =180 cm.

4. TonkocTeHHBIM muauHApP nuamerpoM D =30cm wu wmaccoit m =12 kr Bpamaercs
cormacho ypahenmo ¢(t)=A+Bt+Ct’, tne A=4pan, B=-2pan/c,C=0,2pan/c’.
OmnpenenuTs ASWCTBYIONUI HAa IIMIMHIP MOMEHT cuil M B MomeHT Bpemenu t =3 c.

5. JlaBneHue BOJbI, TEKYIIEH 110 TOPU3OHTAIBHOM TpyOe, TPU N3MEHEHNH TUIOINAAN CEYSHUS
yBermumiock Ha 350 [1a . Onpenenuts U3MEHEHUE CKOPOCTH TEUYEHUS, €CIIM HayalbHAash CKOPOCTh

cocrapisina 1,5 m/c.
6. ®usnvecknii MasTHUK B BHIE TOHKOTO cTepxHs umHOW | =120 cm KomedneTcss 0KoIo

TOPU3OHTAIIBHON OCH, IEPIECHIUKYISIPHOW CTEpPXKHIO, M HAXOMSIIECHCS Ha pPAacCTOSHUM d OT
cepenuHbl cTepkHs. [Ipu kakoM 3HaueHnn @ mepuo koiebanuii T MMeeT HauMEeHbIee 3HaueHne?
Haiitu ero.
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7. OnpenenuTh MepuoOJ KoJeOaHUW UM MaKCUMAIbHYIO CKOpPOCTb JBIDKEHUS Tpy3a

. T
MaTEeMaTHYECKOTO MasTHUKA, COBEPINAIOIIETO KoyiebaHus o 3akony X =0,2sin (Zﬂt — —j (M) .

8. Uemy paBHa mpuBEICHHAs AIMHA (U3UYECKOTO MAATHUKA, COCTOSILErO M3 TOHKOTO
crepkHst Maccoit 1kr mumHoi 80 cM , KOTOPBI MOJIBEIICH Ha OCH, OTCTOSIICH Ha OJHY YETBEPTYIO

JUIMHEI OT OJHOTO U3 €r0 KOHI[OB?
9. Ompenenuts amuHy BostHbI yactoTol 50 I'r, ecnmm 3a 10 ¢ oHa mpeogosneBaeT 3 KM .

TunosBble 3a1a4M M0 pa3aeny 2

1. KomnuectBo BemectBa renus Vv =1,5wmone, temneparypa T =120K. Onpenenuts
CYMMapHYIO KHHETHYECKYI0 SHEepruto E, mocTymnaTenbHOTro JBMKEHHS BCEX MOJIEKYII ATOTO Ta3a.

2. OmnpenenuTh CpEeJHIO UIMHY CBOOOJHOrO mpobera A MOJEKYNbl a30Ta B COCYHE
BMecTHMOcThIO V =5 11. Maccaraza m= 0,51 . DddexruBusii quamerp moekyist 0,3-107° m.

3. Uemy paBHO m3MeHeHue >HTpornu 10T Bo3ayxa mpu H30TEPMUYECKOM PACHIMPEHUH OT
3 no 8 mutpoB?

4. TIpu BBICOKOH TeMIiepaType MOJOBHHA MOJIEKYJT a30Ta JUCCOIIMMPOBaja Ha aTOMbl. YeMy
paBHa yJenbHAs TEIUIOEMKOCTh C, MPU MOCTOSHHOM [ABJIECHWMH B OTHX ycnoBusx? Haitu

IOKa3areib aanuadaTel.

Tunosele 3axauu no pasgeny 3
1. Tpu ToveuHsIx 3apsima (, 20, —] HaXOAATCS HA OJHOW MPSMOU, PACCTOSHHS MEXKIY

coceTHUMHU 3apsaamMu paBHo d . HaliTu HanpspKeHHOCTH 3JIEKTPHYECKOTO MOJISl B TOYKE Ha 3TOMU ke
IpsSMON Ha paccTOSHUU d OT OTPHLATEIHHOTO 3apsiaa

2. B BepmmHax TpeyroibHHUKA CO CTOPOHAMH 110 2 CM HaXOJSATCs paBHbIE 3apsiabl mo 2 HKL.
Haiitu pesynbTupytonyto cuiy, IeicTByromyr0 Ha ueTBepThld 3apsa 1HKn, momemeHHBIH
B CEPEMHE CTOPOHBI TPEYTOJIbHUKA.

3. Tpu ranpBaHu4eckux 31eMeHTa & =3B, ¢, =5B, &, =2 B coeuHeHbl napayuielibHO U

3aMKHYTHl Ha BHemHee comportusieHne R =2 Owm. Hx BHyTpeHHHe compotuBieHus I =10m,

r,=20Mm u I, =0,5O0M. HaiiTi TOK BO BHEIIHEH [IEIN 1 HANPSDKEHUS HA KXKJJOM 3JIEMEHTE.
4.1lo AByM KpYroBbIM BUTKaM, UMEIOIIUM OOIIMHM IIEHTpP, TEKYT TOKH cuiod SA u 4A.

Pamuycbl BUTKOB COOTBETCTBEHHO PaBHBI 4cM W 3cM. Yrom Mexay ux rmiockoctsmu 30°.

OmnpenenuTs HHAYKINIO U HAPSHKEHHOCTH B IIEHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIE CITydau.
5.KonebatenpHpii KOHTYp uMeeT HHIYKTUBHOCTh L =1,61H, évkocte C=40HD u

MakcHMalibHOE HanpspkeHune Ha 3akumax U =200 B. Yemy paBHa B HeM MakcuMallbHas CHla TOKa?

Tunosble 3ag1aun mo pasaeny 4
1. Ha nudpakunoHHyIO penieTky HOpMaJIbHO MajaeT MOHOXPOMATUYECKUH CBET C NTUHOU
BosiHbl 600 HM. Ompenenute HaUOONBIINA MOPSIAOK CIEKTPA, MOJTYYCHHBIH C MOMOIIBIO 3TOM
PELIETKH, €CIIU €€ TOCTOSHHAsA d =2 MKM .

2. EcTecTBeHHBIN CBET MPOXOMUT Yepe3 MOJSPU3ATOpP M aHAIIM3aTOp, MOCTABICHHBIE TaK,
YTO YTOJI MEX]y MX TJIaBHBIMH IUTOCKOCTIMH ¢ = 45° . Tlonmspu3zaTop oTpaxkaet u mpeaomisieT 5%
T Ial0IIero Ha Hero cBeTa. [loTepsiMu B aHaim3aTope MOKHO0 ipeHeOpeus. KakoBa MHHTEHCHBHOCTh
Jyd4a, BBILIEIIIEr0 U3 aHATN3aTOpa, 0 OTHOIIEHUH K MHTEHCUBHOCTH €CTECTBEHHOI'O CBeTa?

3. ®otoH npu 3pdexkre Komnrona Ha cBOOOAHOM 3JeKTpoHE ObUT paccessH Ha yroa 90°.
OnpenenuTs HMMITYJIBC, MPUOOPETEHHBIH 3JEKTPOHOM, €CIH JHEeprus (OoToHAa 1O paccesHus
1,02 M>B.

4. OrmpenenuTh, Kak U3MEHUTCS JJIMHA BOJHBI 7 bpoilnis anekTpoHa aToMa BO0poa Mpu
MepPEX0/Ie €ro C YeTBEPTO OOPOBCKOW OPOUTHI HA BTOPYIO.
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5. OmnpenenuTe, Ha CKOJBKO HM3MEHHJIACH DHEPrHs JJICKTPOHA B aTOME BOIOPOJA MpU
M3JTydeHUU aToMoM (poToHa ¢ tuHOM BOHBI 0,486 MKM .

6. DHeprust CBSI3M SApa, COCTOSIIETO M3 TPEX IMPOTOHOB M YETHIPEX HEHTPOHOB, paBHA
39,3 M»sB. Omnpenenure Maccy HEUTPAIIBHOTO aTOMa, 00JIAIAI0IETO 3TUM SAPOM.

7. Haiiti mepuo mosypacnasa paaioakTHBHOTO U30TOIA, €CITH €r0 aKTHBHOCTH 3a 10 cyToK
yMeHbIInIach Ha 24% 1o cpaBHEHUIO C IEPBOHAYAIBHOM.

8. Ompenenute mepuoja Moiypacraga paJIdoaKTUBHOTO H30TOMA, €Cid 5/8 HavallbHOTO
KOJIMYECTBA SIZIEP STOTO U30TOIMA pacnanoch 3a 849 cexyH.

9. 7°-Me30H pacmazgaeTcs B COCTOSHMY TOKOS Ha 1Ba ) -KBaHTA. [I[pHMHEMas Maccy IHOHA
paBHOI 264,1m,, ompenenuTe SHEPTUIO KaKIOTO U3 BOSHUKIIUX ) -KBAaHTOB.
[TonmHBIM KOMITJIEKT 337249 COJEPKUTCS B COOPHHKE 33134 MO Kypcy QU3UKH (CM. TyHKT 7.1).

TunoBoii BApUAHT KOHTPOJILHOH padoTsl (pa3aeinl 1- 4)

1. TIpu ropu3OHTaJIBPHOM IMOJETE CO CKOpocThio » =250M/c cHapsy Maccoii M=8kr
pasopBajics Ha JBe 4acTH. boibluas wacte maccoit M, =6 kr momydmna ckopocts v, =400 m/c
B HAIIPABJICHUH HoJieTa cHapsiia. ONpeenTs MOLyIIb U HAIPaBICHHE CKOPOCTH U, MEHBLICH 4acTH
cHapsza.

2. Onpenenuts KOJIMYECTBO TEILIOTHI Q, KOTOpoe HaJo COOOIIUTH KUCIOPOAY 0OBEeMOM
V =50 11 mpu ero U30XOPHOM HarpeBaHHH, YTOOBI JaBlIeHUE ra3a nossicuiaocs Ha Ap =0,5MIla.

3. Ilpummaka Mmaccoit M =200 mkr, nHecymas Ha cebe 3apsx (=40uKn, snerena
B DJJICKTPHUYCCKOC II0JIC B HAaIIPaBJICHHU CHIIOBBIX muani. Ilocre MMPOXOXKIACHUA PA3HOCTHU
norexuuanos U = 200 B mbuinaka nmena ckopocts v =10 m/c. Onpenennts CKOpocTb U, MbUIMHKH

JIO TOT'0, KaK OHA BJIETENA B II0JIE.

4. DNEKTPOH JBHXKETCS B OJHOPOJHOM MAarHuTHOM rmojie ¢ wuHaykmued B =0,1Tn
10 OKpYXHOCTH. ONpeennTe YrIIOBYI0 CKOPOCTh BPAIIEHHS SJIEKTPOHA.

5. IlapamienbHpIi Ty4OK CBETa MEPEXOAUT W3 TJHWIEPUHA B CTEKJIO TakK, YTO IYYOK,
OTPaKEHHBIM OT TPaHULBl pa3jiesia ITUX Cpel, OKA3bIBAETCS MAKCHUMAJIbHO MOJISIPU30BAHHBIM.
Onpenenuts yroia y MeXIy MaJarolliM U MPEeJTOMICHHBIM MTyYKaMHu.

Bomnpocs! [uist 3a1MThl TPAKTUYECKUX pabOT

Bonpocs! no pasgeay 1

=

3akonsl HeroToHA
OCHOBHOM 3aKOH JMHAMUKH BpalateasHoro JBruxkeHus. Ero dpopmymnuposku

wmn

Iapametpsl (S, v, @) PaBHOMEPHOTO W PaBHONEPEMEHHOTO ABIKEeHHs. KiHeMmaTndyeckne

(bopMmyIbI

KuneTtnueckas SHEpTHs BpamaTeIbHOTO ABIKEHHS

[Tpupona v BUABI CUI TPEHUS

Cuna TpeHust KaueHUsl, CKOJIbXESHHUS, TIOKOS

[TapameTpsl U GOPMYIIBI, ONUCHIBAIOIINE BPAIIATEIbHOE JBHKEHUE

MoOMEHT nHepIMU MaTEPUAIBHON TOYKH U Tella

OCHOBHOM 3aKOH TUHAMUKH BpalaTeIbHOIO JIBUKEHUS

0. Teopema Illteiinepa

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

12. 3akon ['yka B muddepeHnmanbHoi 1 nHTerpaibHol popme. OTHOCHTENBHOE U a0CONIOTHOE
yuHenue. Hanpsioxkenue

13. 3akoH coXpaHEHUsI MEXaHHYECKOW YHEPTUHU

14. 3akoH coxpaHeHUsI MOMEHTa UMITYJIbCa [IPH BPaLIaTEIbHOM IBUKEHUU

15. Onucanue ABMKEHUS Teja B TIOJIE CUJT TSDKECTH (IO YTIJIOM K TOPU30HTY)

= e R
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CoNR~ LN E

22.

23.

24,

16. YpaBHeHUEe HEPA3PHIBHOCTH

17. YpaBuenue bepnynnu

18. Bszkocts. Koaddumment BA3kocTH (IuHAMHYECKOW W KuHeMaTudeckoi). Ilapamerpsl,
OTIPEJICIIAIONINE BI3KOCTh CPEIbl

19. Pexxumebl Teuenus xuaxoctu. Yuciio Pelinonbaca

20. ®usnveckuit, Ipy>KUHHBIN U MaTEeMaTHYECKU MasiTHUK. [[puBeieHHast AMHa PU3NIECKOTO
MasiTHUKa

21. XapakTepucTUKH KoJiebaHuii (Iepruo, 9acToTa, aMIUIATYAa, dhaza)

22. Bonna. Busl BoaH. XapakTepUCTUKUA BOJTH

23. ®opmyna pacuera nepuoaa MpyKUHHOro, (PU3MYECKOT0 U MATEMAaTHYECKOI0 MasTHUKA

Bonpocsl o pasaeny 2
OcHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOpUHU
Wneanbubiii ras
VYpaBHeHHE COCTOSIHUS UCATBHOTO Tra3a
IlIxana KenpBuna u Llenbcus
I"a30BBIC 3aKOHBI
H3onpornecchr
IIepBoe Ha4asI0 TEPMOJAMHAMUKHI
KII/I TermoBoro npuratens u uaeaibHoN MamurHbl KapHo
Peanbublii ra3. YpaBaenue Ban-/lep-Baansca
10 Anmnabatusiii npouecc. Koaddunuent [Tyaccona

CoNoR~LNE

Bonpocsl no pasgeny 3
HaHpﬂ)KeHHOCTI) U MMOTCHUUAIT SJICKTPOCTATUYCCKOI'O IOJIA, CBA3b MCKAY HUMU
[Tpunuumn cynepno3unuu nosuen. Pabora momus
TeopeMa 0 HUPKYJIALMY BEKTOPA HANPS)KEHHOCTH
CuIioBbI€ JIMHUM U SKBUIIOTEHIIMATIbHBIE IOBEPXHOCTH, X B3aUMOCBs3b. BekTop rpaauenTa
Teopema ["aycca aiist 3I€KTPOCTaTUUECKOTO MOJIS B BAKYYME U BEIIECTBE
Emkoctb. [lapameTpsl, onpenensionine eMKOCTb IIIOCKOTO KOHJEHCATOpa
CBs3b HAIPSKCHUA U HAMTPSPKCHHOCTU B DJICKTPOCTATUYCCKOM I10JIC
CoenuHeHns KOHJIEHCAaTOPOB
Tuner AUSJICKTPUKOB U BU/JbI IMOJISIPpU3AIUH. HOJ’I?IpI/I?;OBaHHOCTB. HHSHGKTPH‘IGCK&?I
MIPOHUIIAEMOCTb. DJIEKTPUUECKOE CMEILEHUE

. DHeprus 3apsH>KeHHOT0 MPOBOJIHUKA, KOHAeHcaTopa. OO0beMHast INIOTHOCTh YHEPTUHU
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

ConpoTuBieHNE NPOBOJIOYHOTO IPOBOJHUKA

CoeanHeHus MPOBOJHUKOB

Cuiia v II0THOCTh TOKA

3akonbsl Oma

3akoH Jlxoyns — Jlenna

[TpaBuna Kupxroda

[TonynpoBOIHUKH, UX OTJIMYKE OT METAJIIOB U AUDIIEKTPUKOB

DJIeKTpOHHAS U JBIPOYHAS POBOAMMOCTH B TIOJTYIPOBOTHUKAX

CoOcTBeHHAs U TPUMECHAsI TPOBOAMMOCTE B TIOTYTIPOBOTHUKAX

[TonynpoBOIHUKHK P - M N -TUNA, UX TOJIYYECHUE

MarnutHoe noine, ero xapakrepuctuku. Cunossle nuHud. Cuna JlopeHna u cuna Amrmepa.
3akoH buo-Casappa-Jlanaca. MarautHoe nosue 3emiau

OCHOBHBIE MOJIOKEHUS TEOPUH JIEKTPOMArHUTHOTO 1ojist Makcgesia. YpaBHenust Makcsesia.

Teopema o mupkysiiun Bektopa B . Teopema ["aycca st MAarHUTHOTO TTOJISE B BAKYYyME
®eppo-, mapa- U TMaMarHeTUK, UX OTINYUTENbHbIE 0COOCHHOCTH. MexaHu3M GopMUPOBaHUS
OCTaTOYHOI HaMarHW4eHHOCTH Y peppomarHeTukoB. Touka Kropu. Iletns rucrepesuca

MaruautHoe mose. Ilotok Bektopa B. SIBieHne 2JIeKTpOMArHUTHOW WHIYKIMH |
camounaykuuu. [Ipasuio Jlenna
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25. OCHOBHBIE MOJIOKEHHS TEOPUH JIEKTPOMArHUTHOTO T0JiT MakcBesuta. Y paBHEHHsI

Makcgeinna. Teopema o mupkyisinuu Bektopa B . Teopema ["aycca anst MarHUTHOTO 1OJIs B
BaKyyMe

Bonpocs! no pasneny 4
1. 3akoHBI OTpaKEHMS U MPEIIOMIICHHSI CBETOBBIX BOJIH
OTHOCHUTENBHBIN M aOCOMIOTHBIN MOKA3aTeIy MpeloMIIeHUs. SIBIICHHE MOJHOTO BHYTPEHHETO
OTpaKeHUs
[Monstpuzanus ceera. Yroin bprocrepa. 3akon Maitoca
WNuTtepdepentiusa u qudpakims cBeTa
OmnsiT FOHTra. MHTepdepenus B TOHKUX TIEHKaX
Koubia HetoTOHA B OTpaskeHHOM M ITPOXOSILEM CBETE
YcnoBue naTepHEpPEHIIMOHHBIX MAKCHMYMOB 1 MUHUMYMOB
[Tpunuun [Noiirenca-®penens. 3oubl Openens
VYcnoBue riaBHbIX MAKCUMYMOB U MUHHUMYMOB 151 AU(PAKIIMOHHON peIIeTKH
0. AndpakuronHas KapTiHa B MOHOXpOMaTHYECKOM U Oestom cBete. Paspemaromas criocoOHOCTb
TU(PPaKLMOHHON peleTKH
11. SIBnenne dporoaddexra. Buabr poTordpdexra
12. YpaBuenue Ditnmreitna. Kpacnas rpanuna gorosaddexra
13. ITapameTpsl, XapaKTepu3yIOINe CIIOCOOHOCTh TeJl MOTJIOMATh U U3JTy4aTh AJIEKTPOMArHUTHBIE
BOJIHBI
14. 3akon Kupxroda. 3akon Credana — bonpiimana. 3akoH Buna
15. AGcomtotHo uepHoe Teno. Cepoe Teno
16. Criextp. Bunsr criektpoB. CrieKTpbl HCITyCKaHUs U norionieHus. CeKTpanbHbIN aHaIu3 U ero
IpUMEHEHHE
17. lloctrynars! bopa. OOpa3zoBaHue crieKTpa U3IydeHHs aToMa BOJ0OpO/ia

N

ROOo~No O~

[lepedyenb BOPOCOB, BBIHOCUMBIX Ha MPOMEXKYTOUHYIO aTTECTALHUIO (3a4€eT)
Pa3nen 1 «Mexanuka»

1. IIpenmer ¢pusuxu. Meronsl pusndeckoro uccienoBanus. Poiab GU3uku B pa3BUTUU TEXHUKU
U BIIMSIHME TEXHUKHU HA pa3BUTUE QUBHKH.

2. MexaHnueckoe IBM)KEHHE Kak IpocTedmas ¢opma asrkeHus marepud. Kiaccuueckas
MexaHuka. [IpocTpaHCcTBO M BpeMs B KI1acCUYECKON MeXaHuke. OU3NYecKue MOJEIH.

3. KunemaTtunueckoe onucanue JBMXKeHUS TOUKH. CKOPOCTh U YCKOPEHHUE MPH KPUBOJIUHEHHOM
nBrkeHnn. HopManbHOe U KacaTelbHOE (TaHT€HLMAIbHOE) YCKOPEHHUS.

4. JIBW>KEHUE TOYKH IO OKPY)KHOCTU. BEKTOpBI yrioBOW CKOPOCTH M YIJIOBOTO YCKOPEHHUS.
CBs13b TMHEWHBIX CKOPOCTEHN U YCKOPEHUH C YTIIOBBIMU CKOPOCTSIMU M YCKOPEHHUSIMHU.

5. Junamuka. Mexanuueckas cuctema. Cuna. Macca u ummyiabc. CoBpeMeHHasi TpakTOBKa
3axkoHOB HproToHa. CHIlbl B MEXaHUKE.

6. Mmnynbc cucTeMbl MaTepUAIbHBIX TOUYEK. 3aKOH COXPAHEHUS UMITYJIbCA.

7. O6o6menHas Gopmynupoka |l 3akona HeroTona. 3akoH BCeMUPHOTO TATOTCHHS.

8. DHeprus Kak yHUBepcalbHasg Mepa Pa3IU4HbIX (OPM JIBUKEHHUS U B3auMojeicTus. Pabora
cuibl. KoHcepBaTHUBHBIE 1 HEKOHCEPBATUBHBIE CUJIbI. MOILTHOCTb.

9. Kunernueckas sHeprusi MeXaHU4eckoi cuctemsl. [loTeHImanbpHas SHeprusl.

10. 3akoH coxpaHEHUs SHEPTUH B MEXaHUKE. Y Japhl.

11. MomenT unepuuu. Teopema IlItelinepa.

12. MomeHT cmitbl. OCHOBHOE ypaBHEHHE JMHAMHUKH BPAIIaTEIILHOTO JBM)KEHUS TBEPIOTO TEa.

13. Kunetnueckast SHeprusi Bpallalollerocs W KaTsmierocss TBepaoro tena. Pabora mpu
BpalllaTeJIbHOM JIBH)KEHUU.

14. MomeHT numnysnbca MaTepraabHON TOUKH, MEXaHUUECKOM CUCTEMBI U Tea.

15. OcHOBHOE ypaBHEHHE JUHAMUKH BPALATEIbHOTO ABMKEHUSI TBEPJOTO Tejla B 0000IIEHHOM
BUJIE. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.
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16.

17.
18.

19.
20.

21.
22.
23.

Hedbopmaruss B TtBepmom Ttene. 3akoH ['yka. Koaddumuent Ilyaccona. [Iuarpamma
pacTsKEHUSL.

I'uapocTtaTrka Hec)KUMaeMoH XUAKOCTH. JlaBnenue cronba xuakoctu. Cruna Apxumena.
CranuoHapHOe TEUYEHHE HI€ATbHOW >KUJIKOCTH. YpaBHEHHE HEPA3pPBIBHOCTH. YpPaBHEHME
bepnysnnu.

Bsskoctb xxuakoctu. Pexxumel Teuenus. Yucno PeitHonbaca.

Knaccudukanust konebGanuii. YpaBHEHHE TapMOHUYECKHUX KojieOaHWH. MexaHW4yecKue
Kosebanus. OHeprus Kosebanuid. JluddepeHnuanbHoe ypaBHEHHE TapMOHHUYECKHX
KoJie0aHui.

MasTHHKH.

CBoboanble 3aTyxaromue Konebanus. Bernyxnennsie konedbanus. Pesonanc.

BonnoBoe aBmxkenue. [lnockas rapmonuyeckass BojHa. J[JiMHA BOJIHBI, BOJHOBOE YHUCIIO,
dazoBast CKOpOCTh. Y paBHEHHUE BOJTHBI.

Pasznea 2 «MosekviagapHas GU3nKa 1 TEPMOIHHAMUKA

24.

25.

26.
27.

28.
29.
30.
31.
32.

33.

34.

35.

CratucTuyeckuii 1 TEpMOJMHAMUYECKUM MeToabl uccienoBaHus. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KMHETUUECKON TEOpUHU HJIealIbHBIX Ta30B. TemneparypHas mkana Llenscusa u
KenbBuHa.

Cpenssisi KUHETHUYECKas DHEPrUs MOJEKYJd. MONEKyIIpHO-KMHETUYECKOE TOJKOBAaHUE
a0COIIOTHON TeMIEPATYypPHI.

Pacnipenenenne MakcBeiuia MOJIEKYI HI€AIBHOIO rasa.

Pacnpenenenne bonpimana u 6apomerpuueckas popmyna. CpeaHee 9nucio CTOJIKHOBEHUN U
CpeaHsisl JUIMHA CBOOOAHOrO mpobera.

TepMmoanHaMuueckue napamerpsl. TepMoInHaMU4YeCKOE paBHOBECHUE U MPOLIECC. Y paBHEHHE
COCTOSIHUS UZI€aIbHOIO ra3a. Mzonporeccsl.

[lepBoe Hauano TtepmoauHamuku. Pabora raza. TemmooOMeH, KOJIMYECTBO TEIUIOTHI.
BHyTpeHHss sHeprus uaeanbHoro rasa. Yucno creneHeid CBOOOIbI.

[TpumeHeHre nepBoro Havyaja TEPMOJIMHAMUKH K U30IpolieccaM. AinabaTHbIN npoliecc.
Tennmoemkocts. YpaBHenue Maiiepa. Koaddunument ITyaccona. [Tonutponsslii nmporecc.
Huxnel. Tepmuueckuii KITJI nukna. TeroBele nBUTraTenn, X0JI0uIbHbIE MAIMHBL. Teopema
Kapno. [ukn Kapso u ero k.n.a. Bropoe Hagano TepMoIuHaMHUKH.

OO6patumbie U HeoOpaTUMbIe nporiecchl. DHTponus. Hepasenctso Kiayzuyca. Onpenenenue
SHTPOIHNH PAaBHOBECHON CHCTEMBI YEPE3 TEPMOJINHAMUYECKYIO BEPOSATHOCTh MAKPOCUCTEMBI.
Teopema HepHcra-ITnanka.

Cunel ¥ NOTEHIMANbHAS SHEPTUS MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUA. YpaBHEeHHE Ban-
nep-Baanbca. M3otepmbl Ban-nep-Baanbca n sxciepuMeHTaIbHbBIE U30TEPMBI.

SBnenue nepenoca. ngdysus, TermonpoBoAHOCTb, BHYTPEHHEE TPEHHUE.

Pasznea 3 «DIeKTpOMarHeTU3IMY

36.

37.

38.

39.

40.

41.

42.

43.

OnexTpuueckue 3apsaabl. 3aKOH COXPAaHEHHUs 3apsaoB. B3ammopeiicTBue 3apsaoB. 3akoH
Kynona.

DNEKTPOCTaTUYECKOE II0JIE, €r0 XapaKTEPUCTHKU. ODKBUIOTEHIUAIBHBIE MOBEPXHOCTH M
CHJIOBBIC JIMHUU BJICKTPOCTATUYCCKOTO ITOJIA. HpI/IHHI/IH CYIIEpIIO3 NN TIOJIEH.

[ToTok BekTOpa HANpsSHKEHHOCTH JJEKTpocTaTnueckoro mnoiss. Teopema ['aycca (s
BaKyyMma).

[ToreHnnanpHBI XapakTep 3JeKTpocTatndeckoro mois. llonarue noreHumana. Pacuer

paboTHI TIPH TIEpEMEIICHNH 3apsiaa B dJeKTpocTaTHIeckoM mojie. [lupkysiius BekTopa E
3JIEKTPOCTATUYECKOTO TOJIS.

OrnpezeneHne pa3HOCTH NOTEHIIMAIOB B AJIEKTPOCTATUUECKOM MoJie. CBsA3b HAPSKEHHOCTH
Y MOTeHIMana. ['pagueHT norexHiuana.

[IpOBOJHMKM B DIEKTPOCTATHYECKOM Ioyie. PaBHOBecHe 3apsA0B B MPOBOAHMKE. EMKOCTH
MIPOBOJTHUKOB.

Emkocte  kongeHcaTopoB. COEIMHEHHMS  KOHJIEHCATOPOB. OJHEPrus  3apsKEHHOTO
KOH/JIEHCATOopa.

DHeprus MEKTPOCTaTUUECKOro 1moisi. O0beMHast JIOTHOCTh SHEPTUU TTOJIS.
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44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

62.

63.

64.

65.

66.

67.

Tunel nuanextpukos. [lonaspuzanuss OUANEKTpUKOB M ee Buabl. llosspru3oBaHHOCTH
IUAJIEKTPUKOB.  JUdJeKkTpuyeckas BOCHPUUMYMBOCT W MPOHUIAEMOCTh.  Bekrtop
3JEKTPUYECKOTO CMEUICHUSI.

CBoOonHble U cCBs3aHHblE 3apsabl. Teopema Ilaycca nns mosis B JAUDJIEKTPHKE.
CerHeronneKTpUKU. DIEKTPUYECKOE N0JIE B OAHOPOJIHOM JUAIIEKTPHUKE.

IToCTOSHHBIM ~ DNEKTPUYECKUK TOK, YCJIOBUSA €ro CYIIECTBOBAaHHMS U  OCHOBHBIE
xapaktepuctuku. Ctoponnue cuiibl. [lonarue 3/]C u HanpskeHUs.

ConpoTuBieHne NPOBOJOYHOr0 NpoBoAHMKA. CoeMHEHUs! IPOBOAHUKOB. TeMiieparypHast
3aBHCUMOCTH COIIPOTUBIICHUS U €€ KadeCTBEHHOE 00bsicHeHHEe. CBepXIPOBOIUMOCTbD.

3axon Oma B MHTErpajIbHOM hopMe JIJIsl OTHOPOAHOTO U HEOJHOPOIHOTO YUaCTKOB LIETIH, [T
IIOJIHOM LIEIIN.

ITpaBuna Kupxroda.

3akon /[xoyns — Jlenna B uHTErpagbHoOl Gpopme. MOIHOCTh TOKA.

3akon Oma u JIxxoyns - Jlenna B quddepennmansHoi hopme.

OnexTpuueckuil TOK B Meramuiax. Kilaccuueckas Teopusi 3J1€KTpOIPOBOAHOCTH. TOK B
BaKyyMe. DMHCCHS 3JIEKTPOHOB. ['a30BbIe pa3psibl.

[TomynpoBonHuku. 30HHas Teopuss TBepaoro Ttena. CoOCTBEHHas U MPUMECHas
MIPOBOJIMMOCTD MOJIYIIPOBOJIHUKOB. J{noz.

MarsuTHOE 10JI€ U €r0 XapaKTEPUCTUKUA. Makpo- 1 MUKPOTOKH. Bo3ielicTBrie MarHuTHOTO
MOJISI HA paMKY € TOKOM U Ha IPSIMOJIMHEWHBINA TPOBOJHUK C TOKOM.

CwioBble JIMHMM MarHuTHOM wuHAyKnuH. CuioBas KapTMHAa MArHUTHOTO — TIOJIA
MNPSIMOJIMHEMHOTO MPOBOJHMKA C TOKOM M KpYyroBoro BuTka. [lpuHuun cynepno3unuu
MAarHUTHBIX TMOJIEH.

3akoH buo — CaBapa — Jlanuiaca.

Bo3zaeiicTBue MarHUTHOTO 1OJIs HA ABMXKYIUcs 3apsan. Cuna Jlopenma. J{Buxenue 3apsiaa B
MaraHuTHoM noJjie. Iddext Xoma.

Buxpesoii xapaktep MarHuTHOro noJjs. Teopema ['aycca u TeopeMa 0 HUPKYJISIHUA BEKTOPA
MarHUTHON MHIYKINH (B BaKyyMe).

HamarnuunBanne MarHeTukoB. HampsokeHHOCT,  MAarHUTHOTO — mojis.  MarauTHas
MPOHUIIAEMOCTh U MATHUTHAsA BOCIIPUUMYHUBOCTb.

JnaMarHeTuku, napaMarHeTUKu U (peppoMarHeTUKH.

CBs13b BEKTOPOB B 1 H . 3aKoH MONHOrO TOKa ISl MATHHTHOTO OIS B BEIIECTBE. Teopema
0 LIMpKyJsAnuu Bektopa H.

OnexktpoMarHuTHass WHAYKUMS. OJIC HMHAYKIMM B MOABMXKHBIX UM HEMOJBUKHBIX
IPOBOAHMKAX. BpameHnue paMku B MarHUTHOM nosie. Toku Dyko.

Camounaykuusa. WHAYKTUBHOCTH MpoBOAHMKA. 3akoH JleHma. B3aumuas uHIyKuwms.
Tpancpopmaropsi.

Pabota no nmepemelieHn0 MPOBOAHUKA C TOKOM B MarHUTHOM I0JI€. DHEPIrUs MarHUTHOTO
1oJis B cosieHouie. INOTHOCTh 3HEPTrUH MarHUTHOTO TOJIS.

BuxpeBoe snmektpuueckoe nose. Tok cmemenus. Cucrtema ypaBHeHM Makceemia B
UHTETPAIBHON popme.

KoneGarenbubiit koHTyp. I[IpeoOpa3oBaHue sHepruuM Ha pas3lIUyHBIX ATamax KoJjeOaHus.
Juddepennnanbable ypaBHEHUs] CBOOOAHBIX HE3aTYXAIOUIMX U 3aTyXalOUUX KoieOaHul B
HEM U UX peLIeHHUS.

JuddepennnanbHoe ypaBHEHHE 3JIEKTPOMArHUTHOM BOJIHBI M ero pemieHue. CKOpocTb
pacrpocTpaHeHusi BOJIHBL. Bektop YmoBa-IlolHTHHTA. DHEpPreTH4ecKre XapaKTEePUCTUKHU
AIIEKTPOMAarHuTHBIX BOJH. [1Ikana 31eKTpoMarHUTHBIX BOJIH.

Pasnea 4 «OnTuka U 3J1eMeHThl KBAHTOBOU MEXAHUKW

68.
69.

70.

OnTuka. 3akoHbI reoMeTpruueckoi ontuky. [lonHoe BHyTpeHHEee oTpakeHue. JINH3bI.
WNutepdepentius cBeta. YCIOBHS BO3HUKHOBEHUS] HWHTEpEpeHIMU. MeTon BEKTOPHOM
JAarpaMMBbl JUISl CJI0KEHUS IBYX MJIM HECKOJIBKUX BOJIH.

[Tpunuun nonxydeHust UHTEPHEPEIMOHHON KapTUHBI. Y CIIOBUS MAKCUMYMOB U MUHUMYMOB.
Pasnocts (a3 u pazHocTh X01a.
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71. UnTepdepenius B ToHKOH tuieHke. Konbiia HeioToHa.

72. Nudpaxmus cera. [Ipunuun [rolirenca-dpenens. 3oas1 Openens.

73. Jludpaxius Ha KpyrioMm otBepctur. Judpakius Ha ITUHHON IIEIH.

74. Iudpaknuonnas pemerka. [naBHble MakcuMyMmbl. [ naBHble MHUHUMYMBI. Paspemaromas
CIIOCOOHOCT.

75. Tlonsipu3oBanHblil cBeT. Bunbl nonsgpuzanuu. CrnocoObl OJy4eHUs NOISPU30BAHHOIO CBETA.

76. IIpoxosk/iIeHue eCTeCTBEHHOTO CBETa uepe3 Mojsipu3arop u ananuzarop. [loBopoT miockoctu
HOJISIPU3ALUH.

77. llonsipu3anusi cBeTa MpH OTPAKEHUU U MPETOMJICHUH Ha TPaHUIIEe TUIJIEKTPUKOB. 3aKOH
Bbprocrepa. JIBoliHOE TydenpesioMiICHHE.

78. KopryckynsipHO-BOJTHOBO#M Jyanu3M cBera. KBaHT cBera. DHeprus M uMIyiabCc (oToHA.
Bremnnii potorddexr.

79. CeeroBoe nasienue. Onbitol Jlebenera. ekt Komnrona.

80. TerutoBoe m3nmyuyenue. 3akoH Kupxroda. AbcomroTrHO yepHoe Teno. 3akoH Ctedana —
Bonbimana. 3akon Buna.

81. TernoBoe u3nyuyenne. @opmyna [Tnanka. Pacnpenenenue suepruu B CrieKTpe U3IyUSHHS O
4acToTe M JUTMHE BOJIHBI.

82. Monens aroma Tomcona u Pesepdopna-bopa. Onwitel Pesepdopaa mo paccesHuro anbda-
Y4acTull. DMIIMPUYECKIE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.

83. YpoBHu sHepruu atoMa Bojopoaa. KBaHTOBbIe yncia: riiaBHOE, OpOUTATbHOE, MATHUTHOE.

84. BonmHoBble cBoOicTBa MHKpodacTuil. J[iMHA BOJIHBEI Jie bpolins u ee cBoiicTBa. BoyiHOBas

byHKIHS.
85. CooTtHomenue HeonpeaeneHuoctei [ eizendepra. Ypasaenue Llpeaunrepa.

6.2. Onucanmne nNokaszaresieil 1 KpUTEpUEeB KOHTPOJIS yCIIeBAEMOCTH,
ONMMCAHME KA OLleHUBAHUS

Kputepun oOIeHKM pemeHus 3aJadyd OpU MPOBEICHUH ITPOMEKYTOUYHOIO
KOHTPOJISI 3HAHUM, TPU 3aIUTE TPAKTUIECKON pabOTHI:

e 5 0aJIOB BBICTABISIETCA CTYJIEHTY, €CJIM B JIOTUYECKU BBICTPOCHHOM
pEIICHUH TIPABIWIIHHO YKa3aHbl (hOPMYJIbl BCEX HEOOXOIMMBIX (PU3HUECKUX 3aKOHOB C
MOSICHEHUSIMU, CJIelaHbl BCE HEOOXOAMMBbIE MaTeMaTUYecKue MpeoOpa3oBaHMs,
pUCYHKH (IIpU HEOOXOJUMOCTH), TMOJy4YeH MpaBUIbHBIN oTBeT. KommereHiuu,
3aKpeIUIEHHbIE 33 JAaHHBIM BHUJOM JESTEIbHOCTH, CPOPMHUPOBAHbI HA YPOBHE —
BBICOKHIA;

e 4 0ajuia BBICTaBISIETCS CTYACHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOIUMbIC
duznueckue 3aKOHBI c MOSICHEHUSIMU, MIPUBEJICHBI PUCYHKH
(mpu HEOOXOAMMOCTH), HO B MOSACHEHHSIX K (PU3MUECKUM 3aKOHAM WJIM B PUCYHKE
coJiep KaTcsi HETOYHOCTH, WJIM JIOMYIIEeHa MaTeMaTUYeCKHe OIMIMOKA MpPU PEIICHHH.
Komrmierennmu, 3akperi€éHHbIe 32 JaHHBIM BUJIOM JIESITEIBHOCTH, COPMUPOBAHBI HA
YPOBHE — XOPOIIHH (CpeaHNU);

e 3 Oajuia BBICTAaBISETCA CTYJEHTY, €CJIM B OTBETE YKa3aHbl TOJIBKO
HE0OX0AUMble (PU3NYECKHE 3aKOHbl WM PUCYHKU (IIPU HEOOXOAMMOCTH), WU B
3aKOHAX W PUCYHKE JOMYIIEeHbI omrOku. KoMneTeHnu, 3akperi€HHbIC 32 TaHHBIM
BUJIOM JICATEIIbHOCTH, CPOPMHUPOBAHBI HA YPOBHE — JOCTATOUHBIN;

e 2 0aJula — pelIeHUE HE COICPKUT OCHOBHOM MOHSATUMHBIN anmapar 1no TeMe
3a/1auu.

Jlyst morycka K 3a4eTy CTYJEHT 00513aH BBIMOJTHUTH 3aIUTHI (BKITIOYAsT YCTHBIM
OTBET U MUCHMEHHBIA OTYET C MPEACTABICHUEM PE3YyJbTATOB 3KCIEPUMEHTATBHBIX
MCCJIEIOBAHUI ) TOJIHOTO IIUKJIA TPAKTUYECKUX PAOOT, MOJYUUTh «3aUTEHO.
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Kputepun o1ieHKH BOIIPOCOB TSI 3aIIUTHI TPAKTUYECKUX PaOOT:

®  «3aUYTEHO0)» BBICTABIISIETCS CTYACHTY, €CJIM B OTBETE HA BOMPOC MPABUIIBHO
YKa3aHbI BCE HEOOXOINMEBIE (dbu3nyeckue - 3aKOHBI " OTIpeACICHUS
C TOACHEHHUSIMH, MPABWIBHO ONHUCAHBI SBJICHUS WJIM B OTBETE COJEPIKATCS
HE3HAYMTEIILHBIE HETOYHOCTH;

® «HEe 3aYTEHO» — OTBET HE COJACPKUT OCHOBHOM NOHSATUMHBIN amnmapar
10 TEME BOITPOCa

HUrtoroBasi oleHKa MO 3allUTe MPAKTAYECKOW pabOThl «3a4YTEHO» WIH
«He 3aYTeHO0» OIPECIISIETCS M0 CPeTHEMY OaJLTy pereHus 3-X 3a1a4 110 TeMe pabOThI:
2,5 — 5 6a;10B — «3aureHoy; 0 - 2,4 0anyia — «He 3aYTEHO» M OTBETaM C OIICHKOM
«3a4YTe€HO0» Ha BOMPOCH IS 3alUTHl MPaKTUUECKOW paboThl. MToromas olieHKa
0 3allUTe MPAKTHUYECKON pabOThl «3a4eT» COOTBETCTBYET PEIICHUIO 3a1a4 U OTBETY
Ha BOIPOCHKI JIJIs 3aIUTHI MPAKTHYECKOM pabOThI C OIIEHKAMU «3a4TEHO0.

JIns BBITIOTHEHUS M 3alUThl NMPAKTHYECKUX PaOO0T CTYIAEHTHI pa30HBarOTCA
Ha Majiple Tpymmbl o 3 - 5 yenmoBek. Kaxpas rpymma BbINOJHSIET HA 3aHITUU
WHIUBUYAIbHYIO TPaKTUYECKYI0 padoTy. [Ipu 3ammre npaktuyeckoi paboThl Manou
TPYIIONA OTBETHI KAXKJIO0TO CTYJICHTA OLICHUBAIOTCS 110 KPUTEPUAM UHANUBUIYATBHO.

B cnydae ecnu CTyAeHTOM OCBOEHBI KOMIIETEHIIMM Ha YpPOBHE HE «HUXKE
JIOCTATOYHOTO», OH TOJIy4aeT «3a4YTe€HO0», B IPOTHUBHOM CiIydae BBICTABIISIETCS
«HEe 32aY4TEeHO0Y.

Ha 3adete cTyZieHT OTBEYaeT Ha OJJMH TEOPETHUUECKUN BOMPOC U PEIIAET OJIHY
3ajaqy. Borpoc u 3a1a4y cTyJeHT BRIOMpaeT CIydyaiiHO U3 KOMILJIEKTa Ipe/ijiaraeMbIX
€My COOTBETCTBYIOIIMX MaTepuaaoB. ITOroras oleHKa «3a4T€HO0» BbICTABISCTCS MPU
peleHny 3a1adyd Ha 3-5 0a/ioB M OTBETE HAa TCOPETHUYECKHUU BOIPOC C OILICHKOMN
«3aYTEHOY.

7. YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHne TUCITUTIUHBI

7.1. OcHoBHas JuTEpaTypa
1. Tpopumona T.U. Kypc ¢pusuku: ydyeOH. mocoOue sl CTYH. YUPEKICHHM
BbIcII. oOpaszoBanwms / T.W. Tpopumona. — 23-¢ u3a., crep. — M.: 3naTenbCkuii IEHTP
«Axanemus», 2017. — 560 c.
2. Tpodpumora T.N. CoopHUK 3amad 1o Kypcy ¢usmku. YueOHoe moc. / T.H.
Tpodumosa. — 3-e uza. — M.: 00O "Uznatensckuii oM «OHuKC 21 Bek», 2003. —
384 c.

7.2. lonoJIHUTeIbHAS JTUTEpaTypa

1. Casenbes, 1.B. Kypc dusuku: yuebHOEe mocobue it By30B: B 3 Tomax /
N.B. CaBenbeB. — 8-¢ usn., crep. — Cankr-Ilerepoypr: Jlans, [6. 1.]. — Towm 1:
Mexanuka. Monekynspaas buopuzuka — 2021. — 356 c. — ISBN 978-5-8114-6796-
9. — Tekcr: snexkTpoHHbIN // JlaHb: 3NEKTPOHHO-OMOMMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/152453

2. CasenbeB, U.B. Kypc ¢usuku: yueOHoe mnocobue: B 3 tomax / U.B.
CapenweB. — 6-¢ m3xa., crep. — Cankt-IlerepOypr : Jlawp, [06. 1.]. — Tom 2:
OnektpuyectBo. Konebanuss u BonHbl. BomnoBas ontuka — 2019. — 468 c. —
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ISBN 978-5-8114-4253-9. —  TekcT: »neKTpoHHBIN //  JlaHb:  3JE€KTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/117715

3. Xycaunos, LILI. Kypc ¢usuku: Teopus, 3agayu U BOMPOCHL: ydyeOHOE
noco6wue / III.I". XycannoB; Poccuiickuii rocy/1apCTBEHHBIN arpapHbIii YHUBEPCUTET -
MCXA umenun K.A. TumupsizeBa (MockBa). — DIJIEKTpPOH. TEKCTOBBIE HaH. —
Mocksa: PI'AY-MCXA um. K.A. Tumupszesa, 2021 — 464 c¢c. — Pexum gocryna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. Konommun, H.A. buodusuka. Marepuanbl KOHTPOJBHON pabOThl AJis
CTYJIEHTOB arpapHbix HampasieHui noarotoBku. / H.A. Konormun, 1.B. JleBkun,
B.JI. Ilpumen; Poccuiickuii rocygapcTBeHHbIM arpapHblii yHuBepcuteT - MCXA
umenn K.A. TumupsizeBa (MockBa). — DJIEKTpOH. TEKCTOBBIE 1aH. — MockBa: PTAY -
MCXA wm. KA. Tumwupsazesa, 2021 — 154 c. — Pexum nocrymna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, III.I'. KsantoBas buodusuka: yuebHoe mocodue / IILT.
XycanHoB; Pocculickuii rocyapCcTBeHHbIN arpapHblii yHuBepcuteT - MCXA numenu
K. A. TumupszeBa (MockBa). — DIEKTpOH. TeKCTOBble aH. — MockBa: PI'AY-
MCXA wum. K.A. TumwupszeBa, 2020 — 148 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycaunos, lII1.I". OcHOBBI MeXaHUKU U MOJIEKYJIsipHas buodusuka: yuedOHoe
nocobue / lIL.T". XycannoB; Poccuiickuii rocygapCTBEHHBIM arpapHblii yHUBEPCUTET -
MCXA umenu K.A. TumupszeBa (MockBa). — ODJEKTPOH. TEKCTOBbIE JaH. —
Mocksa: PI'AY-MCXA um. K.A. Tumupszesa, 2020 — 146 ¢c. — Pexum nocryna:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycaunos, III.I'. DnekrpomaraeTn3sM 1 BOJHBL: yuyeOHOe mocobue / LILT.
XycanHoB; Pocculickuii rocyJapCTBeHHbIA arpapHslii 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. Konommmn, H.A. buodusuka. Marepuansl ajis pemieHuss KOHTPOJIbHOMN
pabotel. Yacte 1: yuebHOo-MeTomuueckoe mocodbue / H. A. Konomnun; Poccutickuit
rocyJapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA umenu K. A. TumwupsizeBa
(MockBa). — DmnektpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 215 C. — Pexxum JIOCTyTIA:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konommun, H.A. buodusuka. Marepuanbl ais pemieHuss KOHTPOIbHOM
pabotel. YacTte 2: yueOHO-MeToauueckoe mocooue / H.A. Konommmn; Poccuiickuit
rocyJapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA wumenun K. A. Tumwupszesa
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupsizena, 2020 — 183 C. — Pexum JlocTyna:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: meronuueckue ykazanus / B.JI. Tlpumen [u ap.]; Poccuiickuii
rocyJaapcTBeHHbli arpapubiii yuuBepcutrer - MCXA wumenu K.A. Tumupszena
(MockBa). — OnekTpoH. TekcTtoBble naH. — MockBa: PITAY-MCXA um. KA.
Tumupssena, 2018 — 61 C. — Pexum JOCTyTa:
http://elib.timacad.ru/dl/local/umo214.pdf.
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7.3 HopmaTuBHBIE PABOBbIE AKTHI

He npenycmorpeno.

7.4 Metoanueckue yKazaHusl, peKOMeHIAMU U IPyrue MaTepuajibl K 3aHATUIM

1. Mexanuka: Mmeroguueckue ykazanus / B.JI. Tlpumen [u np.]; Poccuiickuii
rocygapcTBeHHblid arpapubiii  yHuBepcureT - MCXA wumenun K.A. Tumupszesa
(MockBa). — OnexkTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupssena, 2018 — 61 C. — Pexum JOCTyTIA:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konommun, H. A. [Torpemnoctu ¢pusndeckux nsmepenuii / H. A. Konomum,
C. A. Mapunoa, M. B. IllecrakoB. — MockBa: Poccuiickuii rocyaapcTBEHHBIN
arpapubiii yauBepcuteT - MCXA um. K.A. Tumupssesa, 2022. — 35 ¢. — Pexum
noctymna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bammaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. I1. Mexanuka
yacTh [: MeToauueckue yka3aHMs IO BBINOJIHEHUIO JabOpaTopHbIX paboT. — M.:
®I'bOY BIIO MT'AY, 2013. — 44c.

4. bammayeB B. A., boictpoB I'. C., Imutpues I'. B., EpmioB A. I1., Typkun A.
B. Mexanuka. Metoanueckue yka3zaHus 10 BBITIOTHEHUIO JJabopaTopHbIX padot. Y. II
/ Ilog obmieit pen. A. B. Typkuna. — M.: ®I'bOY BIIO MI'AY, 2013. - 48 c.

5. beictpos I'. C., Epmo A. Il, Xpammmua 3. B. Dnektpuuectso.
Metonnueckue yka3aHus K J1aboparopasiM padotam. Y. [. — M.: BHUNUT'uM nmenu
A.H.KoctsakoBa, 2016. — 48 c.

6. BbeictpoB I'. C., Hukomnaes C.H., Xpammuna O. B. DnexkrpomarHeTusm.
Mertonuueckue yka3zaHus K JabopaTopHbiM pabotam mo ¢usuke. Y. 1. — M.:
BHUUI uM nmenu A.H.KoctsakoBa, 2016. — 60 c.

7. bamumaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. I1., Typkun A.
B., UennokoB b. U. Ontuka u aromHas buodwusuka. Metonuyeckue ykazaHus 1o
BbITIOJIHEHUIO J1aboparopHbix padot. Y. II / [lox obmieit pen. A. B. Typkuna, I'. B.
HmurtpueBa. — M.: ®T'BOY BIIO MI'AY, 2013. - 50 c.

8. [lepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKANIMOHHOM CeTH
«/HTEpHET», HEOOXOAUMBIX IJISI OCBOCHMS IUCIUIIINHBI
He mpenycmotpeno
9. [lepeyeHb NpOrpaMMHOro odecrevyeHuss 1 UHPOPMANMOHHBIX CIPABOYHBIX
cucTeM (IpPU HEOOXOAMMOCTH)
He mpenycmotpeno
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10. Onucanue MaTepuaJbHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOIT

JJIH OCYHIECTBJICHHUSA OﬁpaSOBaTeJIbHOFO nmpomecca 1mo JTMCIHMILJIMHE

Tabmuma 7
Crenennsi 00 00ecne4eHHOCTH CIIENMAJTIN3HPOBAHHBIMY AyIUTOPUSIMH,

KaOMHeTamMu, JJadopaTopusiMu

HaumeHnoBanue
CIeHAJIbHbIX IOMEeIeHH i
U TOMeIeHn 115t
CaMOCTOSITEJIbHOM PadoThI
(N\e yueOHOrO KOpIyCa,
Ne aynuropun)

OCHAIIEHHOCTH CHENHMAJLHBIX IOMEINEeHUH U MMOMeEIeHU i
JJISL CAMOCTOSITEJIbHOM PadoThI

VYyeOHnas nabopaTopust
(Yae6nsrit kopmyc Ne 28,
ayn. 301a)

Croun 21 mir.

Crynbs 39 wrt.

JHocka menoBas 1 mT.

[xadbr 2 mT.

Tunooi kommiiekT 000pyROBaHus 1adopaTopun

«Monekynspuas buodusnka u repmoguHamMuKkay 1 mir.

(1uB.Ne410124000603107)

6. TumoBoif KOMIUIEKT 000pY0BaHMs TabOpaTopun
«Dusnveckne OCHOBBI MEXaHUKW» | MIT. (MHB.
Ne410124000603116)

7. KommiekT mpu6opoB no ¢usuke 1 m. (nHB.No
410134000000312)

8. JlaGoparopusrii kommiekc JIKM-6 (BpamarensHoe
newkenue) 1 mr. (maB.Ne 410124000602815)

9. Jlaboparopusrii komruiekce JIKT-9 «OcHOBBI MOJIEKYIISIpHOI

¢u3uku U TepMoAUHAMUKNY 1 T, (MHB.Ne
410124000602810)

agrONE

Bonsr™merp B7-21A 1 wt. (ueB.Ne410134000000294).

VYuebHas ayauTopus 1Jis 1. Tlaptst 23 mrT.
MIPOBEACHUS 3aHATHU 2. Crynps lmr.
CEMHMHAPCKOI0 TUIIA 3. Cromnbl 2 miT.
(YueOnsrit koprmyc Ne 28, 4. Jlocka menoBast 11iT.
ayz. 3016) 5. Hkads! 1 mT.
VYyebnas nmadoparopust 1. Cromnsl 20 mT.
(YueGnblit kopmyc Ne 28, 2. Crynbs 29 mir.
ayn. 302) 3. Hocka memnosast 1 mir.
4. lxadsr 1 mr.
5.
6.

TunoBoii KOMILIEKT 060py10BaHMs Ja0opaTopun
«Bomnossle nponieccs» 1 mt. (maB.Ne 410124000603118)
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HauMeHoBanue

CHenrAJbLHBIX OMeEIIeHn it

M OMeIeHH i JIs

CaMOCTOAITEJILHOH padoThI

(Ne yueOHOT0 KOpIyCa,
Ne aynuropun)

OCHALIIEHHOCTE CHEIHAJLHBIX IOMEIeHUH 1 MOMeIeH i
JJIS1 CAMOCTOSITEIbHOM PadoThI

YyeOHast ayuTopus Ais
MPOBEICHUS 3aHATUI
JEKLIMOHHOI'O TUIIA
(Yueonsbiit kopryc Ne 28,
ayz. 304)

arwONOE

Cron 1 mr.

Crynps lwr.

Jocka menoBas 2 mit.

Kadenpa 1 mr.

AKycTHYeckasi CHUCTeMa JABYXIOJOCHAas IMaccCUBHAs 2 IIT.
(1uB.Ne410134000000991, 410134000000992)

Muxkpodon konaercaropusii SHM 205A Ha rycuHou mee 2
wt. (1HB.Ne41034000000987, 41034000000987)

Hoyroyk ACER E-Mashines e-430-102G16Mi FMD M100 1
wt. (mHB.Ne 210134000000702)

[Tyner mpemuym kiacca mukiiepusiii Behringer XENYX
1832 FX 1 mrr. (uaB.Ne 410134000000986)

Panuocucrema BokanbHas 16-Tu KaHajabHas JByXaHTeHHas 1
wt. (uHB. Ne410134000000990)

10. Paguocucrema AByxaHTeHHas meTau4Hass 1 1mT. (MHB.
Ne410134000000989)
11. Dkpan 1 mrT.
VYyebnas nadoparopust 1. Tlapter 17 mr.
(YueGnslit kopmyc Ne 28, 2. Crynbs 37 wr.
ayn. 337) 3. Hocka menosast 1 mir.
4, Ixkadwer 1 mT.
5. Monoxpomatop YM-2 1 mr. (uaB.Ne 4101340000003080)
6. TumoBoii KOMIUIEKT 000pyI0BaHMs JabopaTopun
«KBanToBast buodusuka» 1 mwr. (nuB.Ne 410124000603114)
7. YcraHOBKa JUIS 9KCIIEp. U3y4.3-HOB TeIUL.U3M. 1 mT. (MHB.Ne
410134000000313)
8. Jlaboparopuslii kommiekce JIKO-1 M «KorepenTHast onTuka»
(c moynpoBOAHUKOBBIM J1azepoM) 1 mT. (MHB.Ne
410124000602816)
9. T'onmnomerp 1 mwt. (nHB.Ne 410134000000303)
VYuebnas naboparopus 1. Tlaptst 20 mT.
(YueOGnsrit koprmyc Ne 28, 2. Crynbs 34 mr.
ayn. 336) 3. Hocka menoBas 1 miT.
4. Ulkadsr 1 mr.
5. HUcrounuk nuranus b-5-49 1 m. (uaB.Ne 110104000165)
6. Hcrounuk mutanus b-5-49 1 m. (uaB.Ne 110104002611)
7. TunoBoi KOMIUIEKT 000pyI0BaHMs JabopaTopun
«KBanroBast buoduzuka» 1 mr. (naB. No 410124000603113)
VYuebnas naboparopust 1. Tlaptst 16 mT.
(YaeGnsrit koprmyc Ne 28, 2. Crynbs 34 mr.
ayn. 335) 3. Jocka menoas 1 .
4. Ulkadsr 1 mr.
5. IIpu6op OIIINP-017 1mr. (uaB.Ne 110104002616)
6. ITpuGop OIIINP-017 lmr. (maB.Ne 110104002030)
7. TunoBoi KOMIUIEKT 000py10BaHMs JabopaTopun

«BosHoBbIe Tiporiecchbn» 1 mT. (nHB.Ne 410124000603117)
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HanmeHnoBanme
CreUAJIbHBIX MOMEIIeHN i
M OMeIeHH i JIs
CaMOCTOSITE/IbHOI PadoThI
(Ne yueOHOT0 KOpIyCa,
Ne aynuropun)

OCHALIIEHHOCTE CHEIHAJLHBIX IOMEIeHUH 1 MOMeIeH i
JJIS1 CAMOCTOSITEIbHOM PadoThI

VYuebOnas maboparopust
(Yuebnsiit kopryc Ne 28,
ayn. 334)

[Taptel 5 miT.

Crynbs 15 mwir.

[xadwr 3 mT.

TumnoBoii KOMILIEKT 000pyI0BaHMS Ja00opaTopun
«Monekynspuas buodusuka u repmoguHamMuKay 1 1mir.
(naB.Ne 410124000603106)

NS

VYuebOnas maboparopust
(Yuebnsiit kopryc Ne 28,
ayn. 333)

[Tapter 13 miT.

Crynps 27 wr.

I'eneparop I'-3-118 1 mr. (maB.Ne 110104000353)
Tunooi kommiiekT 000pyROBaHus 1adopaTopun
«PuU3nvecKre OCHOBBI MEXaHUKM 1 IIT. (MHB.
Ne410124000603115)

NS

VYuebHas ayauTopus 1Jis
MPOBEJICHUS 3aHATUI
CEMHHApPCKOIo TUIa
(Yuebnsiit kopryc Ne 28,
ayn. 328)

[Taptel 14 miT.

Crynbs 2 mrT.

Jlocka MesnoBast 2 1mT.
Cron npenogaBarens 1 mrT.

NS

Mkads! 7 mrT.

VYyeOHast ayquTopus Ais 1. Iapter 10 wT.
MPOBEJICHUS 3aHATUM 2. Crynbs 1 mr.
CEeMHHAPCKOT0 THIIA 3. Hocka menoBas | mi.
(Yuebnsrit kopryc Ne 28, 4. Cron npernoaasarens 1 mir.
ayn. 324)
VYuebnas naboparopus 1. JlaGoparopHsle cTosbl 19 mr.
(Yuebnsiit kopryc Ne 28, 2. Crynbs 45 mir.
ayn. 306a) 3. Hocka menoBas 1 miT.
4.
5.

TunoBoii KoMIIEKT 060py10BaHMS Ja00opaTopun
«Monexynspraas buoduszuka u TepmoauHaMuKay 1 mT.
(uHB.Ne 410124000603106)

6. TwumoBoif KOMIUIEKT 000PyIOBaHHS JabopaTopun

«PU3NUECKUE OCHOBBLI MEXAHUKI)) 1 . (I/IHB. NQ
410124000603115)

VYuebnas naboparopus
(Yuebnsrit kopryc Ne 28,
ayn. 3060)

1. JlaGoparopHsble cTOJIBI 27 WIT.
2. Crynbs 57 mir.

3. Mocka menoBas 1 mrT.

4. lkadsr 2 mr.

5.

TunoBoii KOMIIEKT 060py10BaHUS Ja0opaTopun
«KBanrtoBast buopuzuka» 1 mr. (uaB.Ne 410124000603113)
TunoBoii KOMIIEKT 000pyI0BaHMs JabopaTOpun
«Bomnossle nponieccs» 1 mt. (naB.Ne 410124000603117)

o

VYuebHas ayIuTopus s 1. JlaGoparopHsbie cToubl 15 mT.
MPOBEJICHUS 3aHATUI 2. Cron mns nmpernoxasares 1 mir.
CEMUHAPCKOro TUIIA 3. Crynbs 47 wrt.
(YaeGnsrit koprmyc Ne 28, 4. Jlocka menoBas 2 IIT.
ayn. 307) 5. llxadw! 1 mr.
bubnuotexa

YuTannLHbIHI 321
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11. MeToauueckue PEeKOMEeHIAIINNA CTYJACHTAM 110 OCBOCHHUIO NTHCIHUILJIMHDBI

[Tocne kax o0 nekK TpedyeTcsl caMOCTOATENbHAs MPOPadOTKa N3JI0KEHHOTO
Mmatepuaina. Ilepen 3aHsTHEM MO BBINOJHEHUIO JTAOOPAaTOPHON pabOThI HEOOXOIUMO
MOJATOTOBUTh KOHCHEKT paOOThl, BHUMATEIbHO M3YyYHB COAEP)KaHUE METOJAMYECKHUX
YKa3aHHW, ¥ 3aIIOMHUTH MOPSAIOK BBIIIOJHEHHUS.

Buabl 1 popMbl 0TPAGOTKH NPOIYIIEHHBIX 3aHATHI

CryneHT, MNpONyCTHBIIMNA JIEKIMIO, JODKEH OTpaboTaTh TEOPETHUECKUN
MaTepHall 110 COOTBETCTBYIOIIEH TEME CAMOCTOSITENBHO.

CryaeHT, NOpONyCTUBLIMM HPAaKTUYECKOE 3aHATHE, JOJDKEH IONY4YUTh Yy
IIPENOABATENS JOIIOIHUTENBHBIE 33/1a4d 110 COOTBETCTBYIOLIEH TEME, PELIUTh UX U
CaTh MPENOAABATEINIO.

12. MeTOIll/I‘{eCKI/Ie PEKOMECHIAIIMA NpenoaaBaTE/JasAM 110 OpraHu3alinu oﬁyquI/m
o ITMCOMIIJIMHE

Jliist Gosiee yCHEMIHOrO0 OCBOEHUST AUCHUIUIMHBI «brou3nka» peKoMeHayeTcs
CHayaJla JaBaTh CTYJEHTaM JICKIMOHHBIA MaTepual, a 3aTeM 3aKpeIuiiThb €ro BHJE
MIPAKTUYECKUX 3AHATHUU.

N3yyeHne Kypca CKIAIbIBACTCA W3 JIEKUWW, MPAKTHYECKUX 3aHATUH H
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Ha nexumsx ocBemaroTcs OCHOBONOJATAOIIME BOIPOCH MpOrpaMMbl. HacTb
pa3aesioB BEBIHOCUTCS HA CAMOCTOSITEbHYIO TPOPabOTKY.

[IpakTueckne 3aHATHS MPEAYCMAaTPUBAIOT Pa3BUTHE y CTYIEHTOB HABBIKOB
KOJIMYECTBEHHOTO  aHaiu3a (PU3MYECKHX IMPOLECCOB, COCTABISIOIIMX  CYTh
nporpammbl. POPMUPYIOTCS TPUEMBbl PACCMOTPEHUS KOHKPETHBIX BOIPOCOB C
no3uluu (PyHIaMEHTAIbHBIX 3aKOHOB HAYKHU.

[Iporpammy paspaboraJi:

S
Mapunosa C.A.. K. ¢.-M. H @cgk

« B0y v/ 2025 T.
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PELHEH3UA
Ha pado4ylo nporpamMmy QM CHUILINHBI «brnodusuka»
OITIOII BO no nanpasJiennto /9.03.01 buomexnonozus,
HalpaBJIeHHOCTh «bHOTEXHOIOrUs U MOJIEKYIIpHAast OMOJIOTHsI»
(xBanudukanus BHITYCKHUKA — 0aKaIaBp)

MouyHoBo#t Haranbeit AnexkcanapoBHOM, OIIEHTOM Kadeapbl TexHochepHoii 6e30macHOCTH
®I'bOY BO «Poccuiickuil rocynapctBeHHbId arpaphblii yHuBepcuTeT — MCXA nmenu K.A.
TumupsseBa», KaHIUJATOM TEXHUUECKUX HaYK (Jajiee 110 TEKCTY PELEH3€EHT), IPOBEIeHa PELEH3Hs
paboueii mporpammbl auciuiuimHbl  «brodusuka» OIIOII BO mno wnampasienuio 19.03.01
buomexnonocus (6akanaBpuat), paspadorannoit B ®I'6OY BO «Poccuiickuii rocymapcTBEHHbBIN
arpapubiii yauBepcuteT — MCXA umenu K.A. TumupszeBay, Ha kadenpe usnku (pa3paboTunk —
MapunoBa Codbst AHapeeBHa, NOUEHT Kadeapbl (U3MKH, KaHAMAAT (PUIUKO-MATEMATHYECKUX
HayK).

PaccmoTpeB npesicTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CAEAYIOIUM
BBIBOJIAM:

1. llpenbsaBnenHas pabouas mporpamma JUCHUIUIMHBL «buogusuka» (namee mo TeKCTy
[Iporpamma) coomseemcmeyem tpedoBanusm ®I'OC no Hanpasinenuto 19.03.01 buomexunonozus.
[TporpamMma codepowcum Bce OCHOBHBIE pa3lienbl, coomeemcnegyem TPeOOBAHUSIM K HOPMAaTHBHO-
METOJUYECKUM JIOKYMEHTaM.

2. llpeacraBnennas B llporpamme akmyansnHocms y9eOHON NUCHUIUIMHBI B PaMKax
peamu3anuu OIIOIT BO ne noodnexcum commenuro — MUCIUIUIAHA OTHOCHUTCS K 0a30BOM 4acTH
yaeOHoro nukia — bl.

3. Ilpencrasnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUAM
®I'OC nanpasnenus 19.03.01 buomexnono2usy.

4, B coorBerctBuu ¢ Ilporpammoit 3a gucrurumHoW «buodusmka» 3akperuieHa
1 komnemenuyus (4 unouxamopa cgopmuposannocmu Komnemenyuu). JIUCIUILTHHA
«buodusuka» u mnpexacrasneHHas [lporpamma cnocobna peanuzosams WX B OOBSIBICHHBIX
TpeOOBaHUSX.

Pezynomamur 00yuenus, npencraBieHHble B Ilporpamme B Kareropusix 3HaTh, yYMETh,
BIQJIETh coomeemcmgylom Ccrelnuduke ¢ COACPKAHUIO TUCHUIUIMHBI U JeMOHCMPUpPYIom
B03MOHCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

5. O6mas TpyAoE€MKOCTh MUCHUIUIMHBI «bruodusukay cocraBiseT 3 3a4€THBIX €IWHUIIBI
(108 gacos).

6. WNudopmaius o0 B3aMMOCBSA3M H3y4aeMbIX TUCIHUIUIMH M BOIMPOCAM HCKIIOYCHHUS
nyOnupoBaHUS B COJEp)KaHUU AUCLMIUIUH coomeemcmeyem JeHUCTBUTENbHOCTH. JlucuumiauHa
«bunoduszuka» B3aumocBszana c apyrumu gucuummuHamMu OIIOII BO u VYyeOnoro miaHa
no HanpaieHuto [9.03.01 buomexnonocus ¥ BO3MOXHOCTb JyONMpPOBaHUS B COJEPKaHUU
oTcyTcTBYyeT. [IOCKONBbKY AMCHMILIMHA HE MPeIyCMaTpPUBAET HaIMUWE CTIEeIHATbHBIX TPeOOBaHUMN
K BXOIHBIM 3HAHUSAM, YMEHHSIM U KOMIIETEHIIUAM CTYACHTA, XOTS MOXET SBISATHCA
NPEIIIeCTBYIONIEH [Jig CIeNHUadbHBIX, B TOM 4HCIe MNPO(EeCCHOHANBHBIX JTUCIUILINH,
WCIIONIB3YIONIUX 3HaHUS B 00JacTH (U3NKKA B TPO(ECCHOHATBLHON NeATeThHOCTH OakajaBpa
M0 IAHHOMY HalpaBJICHUIO MTOATOTOBKH.

7. lIlpencraBnennass  IIporpamMma  mpeamonaraer  HCHOJb30BaHHME  COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJOTUH, HUCHOIB3YEMBIX MPH peaTu3allid pa3jHuyHbIX BHUJIOB Y4eOHOM
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI coomeemcmayom crieuu(puke TUCIUTUIUHBL.

8. IIporpamma mucuumnuasl «buodusuka» npenamnonaraet 2 3aHATUS B HHTEPAKTUBHOM
dopme.

9. Bunel, coaepxaHue © TPYAOEMKOCTh CaMOCTOSTENbHOW pabOThl  CTYJEHTOB,
npencraBieHnble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TMOATOTOBKE BBIMYCKHHUKOB,
conepxkamumest Bo @I'OC BO nanpasnenus 19.03.01 buomexnonozus.

10. [IpencraBineHusie W omucaHHbie B [Iporpamme ¢Gopmbl mekyweti ONEHKU 3HAHUUN
coomeemcmayiom crieupuKe TUCHHUILTMHBI U TPeOOBAHUSIM K BBIITYCKHUKAM.




dopma MPOMEKYTOUHOTO KOHTPOJIA 3HAHUM CTYAEHTOB, mpemycMoTpeHHas [Iporpammoit,
OCYIIECTBIISIETCS B popMe IK3aMEHa, UTO COomeencmayem CTaTyCcy MUCIUILTUHBL, KaK JUCITUTLIAHBI
6a3oBoi yactu yueobHnoro nukia — b1 ®I'OC nanpasnenus 19.03.01 buomexnonozus.

11. ®opmbl OlleHKH 3HAHWM, peAcTaBlIeHHbIC B [Iporpamme, coomeememayrom cnenuduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

12. YyeOno-meTognueckoe  obOecrieueHHe  TUCHMIUIMHBI  MPEJCTABICHO:  OCHOBHOM
JUTEPATypoii — 2 HCTOYHKKA (0a30BBIN yU4eOHUK U COOPHUK 3a/1a4), JOMOJIHUTCIILHON JTUTEPATypO
— 10 wnammenoBanuii u coomeemcmsyem TpeboBanusm DOI'OC manpaenenus 19.03.01
buomexnonozus.

13. MarepuanbHO-TeXHUYECKOE€ OOecreyeHne IUCIUIUIMHBI COOTBETCTBYET crelruduke
TUCIUIUINHBI «bruodu3nka» u 00ecrednBaeT HCIOIb30BAHHE COBPEMEHHBIX 00pa30BATENbHBIX, B
TOM YHUCJIE UHTEPAKTUBHBIX METOJOB O0YUECHHUS.

14. Metoaudeckne pEKOMEHIAIIMM  CTyJeHTaM W  METOJWYECKHE  PEKOMEHIAlUU
IpernoaaBaTessiM [0 OpraHu3aluu O0y4YeHHs MO TUCHUILUIMHE JAl0T MPEACTaBiIeHHE O crenupuke
o0yuyenus no aucuuiuinie «buodusukay.

OBILIME BbBIBO/JbI

Ha ocHoBaHMM MpOBEAECHHOM pELEH3MM MOXKHO ClIeNaTh 3aKJIIOYeHHE, 4TO XapakTep,
CTpYKTypa M coJepkaHue paboyeil mnporpamMmbl aucuumiimHel «buodusuka» OIIOII BO
no HanpasieHuto 19.03.01 Buomexnonocus, HaNpaBI€HHOCTh «BUOTEXHOJOTUS U MOJEKYJISpHAs
6uonorus» (kBanupuKAUA BHITYCKHAKA — OakamaBp), paspaboranHoii Mapunosoit Codbeit
AHzpeeBHOHM, JoleHTOM Kadeapbl (U3MKM, KaHAUJATOM (PU3UKO-MATEMaTHUYECKUX HayK,
cootBercTBYeT TpeboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM YKOHOMHKH, PHIHKA TPyAa U
HO3BOJIMT NP €€ peaan3aliy yCIelmHo 00ecnedynTh GOpMUPOBAHUE 3asIBIICHHBIX KOMIIETEHIHH.

Peuensent: Mouynosa Haranbs AnekcaHapoBHa, 10UEHT Kadeapbl TexHochepHoi Be3onacHocTy
®I'BOY BO «Poccuiickuii rocy/1apcTBeHHblit arpapHbliit ynusepeurer — MCXA nmenn
K.A. TumupsseBa». KaHan1aT TEXHUYECKHX HAYK

«30 » %/&/ 2025 r.




