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AHHOTANMSA
padoueit nporpaMmmsl yueOHoi aucuuiuinabl 51.0.11 buodgusuka
JJIS IOATOTOBKH OakajiaBpa no HanpasJenuo 35.03.04 Arponomusi,
HANPaBJEHHOCTH «ATPOOU3HECH

eab ocBOCHUS JUCUUIJIMHBI:

— HU3y4YCHUE OCHOBHBIX (PU3UUECKUX SBJICHUM;

— oBiageHue (yHIAMEHTAIbHBIMU TOHATUSIMH, 3aKOHAMH U TEOPHUSIMU
KJIACCUYECKON M COBpeMEHHOU (pr3uku, MeTogamMu (hPU3HMIECKOTO MCCIICIOBAHNS;

— ¢opMupoBaHue CIIOCOOHOCTH pemarb THUIIOBBIE 3aa4uun
npodeCCUOHAIBHONW  JIESITEIbHOCTH HA OCHOBE 3HAHMM OCHOBHBIX 3aKOHOB
MaTEMaTUYECKUX M €CTECTBEHHOHAYUHBIX IUCIUIUIMH C MPUMEHEHHEM HHU(PPOBBIX
TEXHOJIOTUH.

MecTo IMCUMILUIMHBI B Y4eOHOM IUIaHe: JUCIIUIUIMHA BKIIOYEHA B 0a30BYIO
yacTh Y4yeOHOro IUlaHa 1O HampaBieHuto mnoaroroBku 35.03.04 ArpoHomus,
HaIPaBJICHHOCTh «ATPOOU3HECY.

TpeOoBanusi K pe3yJbTaraM OCBOCHUS [UCHMILIMHBI. B PE3yJIbTaTe
OCBOCHUS IUCIUIUIMHBI (OPMUPYIOTCA CJECAYIOMINE KOMIETEHIUU (UHIUKATOPHI):
YK-1 (VK-1.1; VK-1.2; YK-1.3; YK-1.4).

Kparkoe coaep:kaHue AUCHUILIMHBI: MEXaHMKA MAaTEpUAIbHOM TOYKU H
TBEPJIOTO Teja, JJIEMEHTHl MEXaHWKH CIUIOIIHBIX Cpel, KOJeOaHWs W BOJIHBI,
MOJIEKYJISIPHO-KUHETUYECKast Teopus, TEPMOJINHAMUKA, 3JIEKTPOCTATHKA,
MOCTOSIHHBINM TOK, MATHUTHOE T0JIE, TEOPUS AJICKTPOMATHUTHOTO MOJISl, BOJHOBBIE U
KBAaHTOBBIE CBOMCTBA CBETA, CTPOCHUE AaTOMA, SJIEMEHTHl KBAHTOBOW MEXAaHHKH,
anepHas buodusuka.

O6mas TpyroeMKocTh qucumimabl: 108 yacos / 3 3au. ex.

IIpoMeKyTOYHBII KOHTPOJIb: 3 CEMECTp — 3a4eT.



1. Ileans ocBOEHNSI AUCHUILIHHBI

[enbro ocBOeHUS TUCHUILUTMHBI «brnodu3ukay sBiasercs:

—  H3y4YCHHUE OCHOBHBIX (PU3MUYECKUX SBJICHUM;

— oBiaacHWEe (YHIAMCHTAIBHBIMA TIOHATHSIMH, 3aKOHAMH W TEOPHSIMHU
KJIACCUYECKON M COBpeMEHHOU (pu3uku, MeTogamMu (hU3MIECKOTO MCCIICIOBAHNS;

— ¢opmupoBaHue CIIOCOOHOCTH peuiaTthb THUIIOBBIC 3aJ1aun
npoeCCUOHAIBHONW ~ JICSITEIPHOCTH HA OCHOBE 3HAHMM OCHOBHBIX 3aKOHOB
MaTEMaTUYECKUX M E€CTECTBEHHOHAYYHBIX AUCIUIUIMH C TPUMEHEHHEM IH(PPOBHIX
TEXHOJIOTHUH.

2. MecTo TMCUMILIHHBI B YUeOHOM Ipoliecce

Hucnunnmna «buodusuka» OTHOCHUTCS K 00A3aTENBHOW YAaCTH JUCHUTLIUH
yueOHoro tuiaHa. Jlucuumnuna «buodusuka» peaquszyeTcss B COOTBETCTBHUU
¢ Tpebopanusamu DPI'OC Ne 892 ot 07.08.2020, OIIOII BO u VYuebOHoro miana
o HanpasieHnuto 35.03.04 ArpoHomus.

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

JNucuuminHa «buodusuka» SBISIETCS OCHOBOIOJAraomen sl WU3yYeHUs
CJIIENYIONUX JUCIUIUIUH: «ArpoMmeTeoposiorusi», «TpakTopel W aBTOMOOUIINY,
«TexHonorus XxpaHeHus: ¥ NEPEPabOTKU CEIbCKOXO3SHCTBEHHON MPOTYKITUN.

OCOOEHHOCTBIO  JUCHUIUIMHBI ~ SIBIIETCS €€ 0a30BbI  XapakTtep IS
TEXHUYECKUX U €CTECTBEHHO-HAYYHBIX TUCIUIIINH.

PabGouas mporpamma auciuriuHbl «buodusuka» IS UHBAIUIOB U JIMIL
C OTpaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbS pa3pabaThIBACTCs WUHIAUBUIYAIHHO
C YY4ETOM OCOOEHHOCTEH TNCUXO(PU3NYECKOTO PpPa3BUTHUSA, HHAMBUAYAIbHBIX
BO3MOYKHOCTEM M COCTOSTHUS 3/I0POBbs TAKUX 00yUYaIOIIHUXCS.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO TUCHHUILIUHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJibTATAMHU OCBOECHUS
00pa3oBaTeIbHOM MPOrpaMMBbI

OOGpazoBaTenbHbIe PE3yJbTaThl OCBOEHUSI JUCIHUIUIMHBI O0y4YaronuMcs,
npejcTaBiieHbl B Ta0auIe 1.



Taoauna 1

TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOH JUCIIUNIIMHBI

Coneprxanue N
Ne Kon . B pesynbrare u3ydenus yaeOHOM JUCIUTUIMHBL
KOMIIETEHIIH WMHauKaTopsl KOMIIETEHIIUN
/I | KOMIETEHIHH < o0yyaromuecs 10JKHBbI:
(wm e€ yacTh)
1. YK-1 Cnocoben ocymectBisaty | YK-1.1 Ananusupyer 3agauy, 3HATh METOJIUKY peleHus (PU3NYECKUX 3a1a4, OCHOBHBIC

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

BBIZIENSA €€ 0a30BbIE€ COCTABIISIONINE,
OCYIIECTBIISICT JEKOMITO3UIINIO
3a1a4u

HOHSTHS, 3aKOHBI © MOJIETTH MEXaHUKH, CTATUCTHYECKOM
(U3MKY ¥ TEPMOJAMHAMUKH, HJIEKTPHUECTBA U
MarHeTu3Ma, TEOpUH KoJieOaHHii U BOJIH, KBAHTOBOU
(GU3MKH, aTOMHOH U SACPHON PU3UKU

VYK-1.2 Haxoaut u KpuTHYECKH
aHATM3UpyeT HHPOPMALIHIO,
HEOOXOUMYIO JUISI PEIICHHUS
IMOCTaBJICHHOM 3aJa4un

YMCTh aHAJIM3UPOBATh U TPUMCHSTH (I)I/IBI/IKO'
TCXHUYCCKYIO I/IH(i)OpMaIII/IIO B MaTEMAaTHYCCKHUX MOJCIIAX
HBHCHHﬁ, IMpouecCCcoOB U 00BEKTOB B OMOTEXHOJIOTHH

VYK-1.3 PaccmaTtpuBaeT BO3MOXKHbBIE
BapUAHTHI PEUICHUS 3a/1a4H,
OIICHHMBAs UX JOCTOUHCTBA U
HEJIOCTATKU

3HaTh METOJUKY ITPOBEACHUS (PrU3NUECKUX
9KCIIEPUMEHTOB U aHaJIN3a, TEOPUIO OTPELIHOCTU
U3MEpEHUil, OCHOBHBIE METO/Ibl HIKCIIEPUMEHTAILHOM
bu3uKn

VYK-1.4 I'pamOTHO, JIOTUYHO,
apryMEHTHPOBAHHO (hOPMHUPYET
COOCTBEHHBIE CYKJIEHUS U OLEHKU.
Otnnuaet GpakTel OT MHEHUH,
WHTEPIPETAINA, OILICHOK U T.1I. B
PacCyXJICHUSX JIPYTUX YIaCTHUKOB
JIEATETLHOCTH

BJIaJICTh HaBbIKAMU PA0OTHI C U3MEPUTEITbHBIMU
pudopaMu, METOJaMH OLIEHKH [TapaMETPOB COCTOSIHUS
IIPOLECCOB B METEOPOJIOTUU




4. CTpyKTypa M coiep:KaHue AU CHUTLTHHBI
4.1 PacnipenesieHue TPYA0EMKOCTH IMCIUIJIMHBI 0 BUAAM PadoT Mo ceMecTpam
OOmass TpyaoéMKOCTh AUCIHMILIMHBI cocTaBiger 3 3a4d. eA. (108 wyacos),
UX paclpeieliecHre 1o BUAaM paboT ceMecTpaM MPEACTaBICHO B TaOHIIe 2.

Tabnuma 2
PacnpeneﬂeHI/Ie prHOéMKOCTH JUCHHUIIJIMHBI 11O BUJIaM a0oT 1o ceMecTpam
TpyroéMkocThb
Bun yueoHo# padboThI qac. B T.4. [10 ceMecTpaM

BCero/* No2 Ne3
OO6mas Tpy10EMKOCTh JUCIUTUINHBI IO Y4eOHOMY TIJIaHy 108/0 36 72
1. KonrakTHas pa6ora: 14,25 2 12,25
AyauTopHas padoTa 10 2 12
8 MoMm uucue:
qexyuu (J1) 6 2 4
NpAKmuyecKue 3aHsamus. 8 8
KOHMAKMHAsL paboma Ha npOMelNCymoyHOM KOHMpoJie 0,25 0,25
(KPA)
2. CamocTrosiTesbHas pabora (CPC) 93,75 34 59,75
KOHMPOIbHAsL paboma 10 10
camocmosimesnbHoe U3yieHue pazoenos, Camono020moeKa 79,75 24 55,75
(npopabomka u nogmopeHue 1eKyuoOHH020 Mamepuana u
mMamepuana y4eOHuKos, no020mosKa K 1abopamopHbvim
3AHAMUAM U M.0.)
Iloozomoska k sx3ameny ( KOHmMpoOv) 4 4
Buo npomexcymounozo koumpons: 3a4er 3ayer

* B TOM 4HCIIe TPaKTHYECKas MOATOTOBKA. (CM Y4eOHBIH IJ1aH)
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3

TemaTuyeckui IJIaH Y4eOHOM AU CHUILINHBI

HaunmeHoBaHMe pa3/e/ioB U TeM Beero AynuTopHas pabora | BHeaynuTopHas
AUCHMILINH (YKPYITHEHHO) JI 113 IHKP padora CP

Pazngen 1 «Mexanuka» 18 15 16,5
Pasnen 2 «Monekynsipaast buogusuka u 18 0,5 17,5
TEPMOTMHAMHKA)
Bcero 3a 2 cemecTp 36 2 34
Paszgen 1 «Mexanuka» 9 2 7
Pasnmen 2 «MonekynsipHast buogusuka u 9 1 2 6
TEPMOIMHAMHKA)
Paznen 3 «DmekTpoMaraeTu3M» 18 15 2 14,5
Pasnen 4 «Onruka u pJIeMeHThl KBAHTOBOH 17,75 15 2 14,25
MEXaHHUKI
KonrakTHas paboTa Ha IPOMEXYTOUYHOM 0,25 0,25
koHTpose (KPA)
Bcero 3a 3 cemectp 72 4 8 0,25 59,75
HToro mo gfucuumnjinue 108 6 8 0,25 93,75




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

O6uodusnueckux spieHui. PazButne O6uosnorun U (U3MKKU UX BIMSHUE ApYr Ha Jpyra. Kparkuit
UCTOPUYECKHI OUEPK Pa3BUTHsI OMOIOTMYECKON (PU3UKU M UX COBPEMEHHOE COCTOSIHUE.
Paznen 1. Mexanuka

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

Kunematnka Toukun wu TBepmoro Ttena. IlepemenieHue, CKOPOCTh U YCKOPEHUE,
TaHICHIMAJIbHAs U HOPMaJIbHasl COCTAaBIISIIOIINE YCKOPEHUSI.

JluHamuka MaTepuanbHOM TOukH. MHepnus, Macca, uMnyisc, 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 konebGanust ux odHeprus. CroxeHue KosebaHuil. BbIHYXIeHHBIE
KosiebaHus. Pe3onaHc, ero ucnosiab3oBaHue.

Jlunamuka TBepAOro Tena. BpalieHne TBEpIOro Tena BOKPYT HEMOJABM)KHOW OCH. MOMEHT
UMITyJbca TBEpAOro Tejaa. MoMeHT uHepunu. OCHOBHOE ypaBHEHHME BPAILATEIIBHOTO ABH)KCHHUE.
MowmeHnTbl nHepuuu npocteix Ten. Teopema llteliHepa. YpaBHEHHsI NPOU3BOJIBHOTO JIBHIKECHHS
TBepaoro Tena. CtaTuka. Y ciioBUs paBHOBECHUS TBEPIOTO Tea.

Paznien 2. MonekynsipHas Gu3uka U TEpMOJMHAMUKA

TepMmonuHaMuka W OHO3HEpPreTMKa HPUMEHUTENBHO K OTKPBITBIM CHUCTEMaM KHUBBIX
OpraHU3MOB.

JlaBiieHrE B HEMOJBMKHBIX JKHUJKOCTSX M ra3ax. 3akoH Apxumena U 3akoH Ilackais.
JlaBneHue B IBMXKYIIMXCS KUAKOCTAX M ra3ax. CreneHu cBoOo/bl MoJieKyl. BHyTpeHHss sHeprus
MJICAIBHOIO ra3a. TeroeMKOCTH ra3oB.

Peanbnble raspl. OTCTyIUIEHHE OT 3aKOHOB HWJEAJIBHBIX ra3oB. PeanbHble ra3bl. YpaBHEHHE
Ban-nep-Baanbca u ero ananus. Kpurtnueckoe cocTosHus.

YpaBHeHue bepHymm. BA3KoCTh JKUIKOCTEN U Ia3o0B.

'apmonnueckue konebaHus U BOJHBL.  OCHOBBI  JIUCHEPTUPOBAHUSA  JKUIKOCTHU:
TUPABIMYECKOE pACIBUICHWE, ITHEBMAaTHYECKOE pACIBUICHUE, YJIbTPAa3BYKOBOE pacIlbUICHHE,
LEHTPOOEIKHOE pacHbLIICHHUE, JIEKTPOCTATUYECKOE PaCTIbUICHHUE.

ArperaTHple  CcOCTOSHUSL M (a3oBble  mepexoibl. TerioBble  BO3JCHCTBUS B
CEJIbCKOXO3SMCTBEHHBIX TEXHOJOTUSAX, OCHOBHBIE MpPHEMbI PALMOHAJIBLHOTO HarpeBa, TEIJIOBbIE
nporeccel mpu  (a3HBIX Mepexojax, IMPHEMbl pAlMOHAIBHOTO HarpeBa M 0OOrpeBaHus,
s exTUBHAS CYIITKa, YHEPTOCOEPEIKEHHE TETLIA.

BHyTpeHHsas oSHeprusi cucteMbl Kak (yHKOUS cocTosHHMA. KoauuecTBO — TEIUIOTHI.
OKBUBAJIEHTHOCTH TEIJIOTHI U paboThl. OTKpHITasi TEPMOJIMHAMUKA, €€ CBONCTBA.

Paszpnen 3. DnekTpoMarHeTusm

DNEeKTPOMarHeTu3sM C BIHSHUEM DJIEKTPOMAarHUTHBIX TOJIe Ha OHOOPraHHU3MBI,
MOJIEJTMPOBAHHUE IEKTPOra30IMHaAMUYECKUX ITPOLIECCOB B MPUPOJIE.

Onexrpudeckue nosd. Pabora cun monst mo nepeMerieHuto 3apsjaoB. Llupkynsanus BekTopa
HAIps>KEHHOCTHU. HOTGHHI/IaJ'I. HI/IBJ'IGKTPI/IKI/I B JJICKTPHUYECKOM IIOJIC. CBO60)IHI)IG N CBs3aHHBIC
3aps el DHEPIUsl AIEKTPUUECKOro 1oJisl. KopoHHBIN pa3psa U ero UCIob30BaHUE.

DneKkTpo3apsiKa, B yCIOBUSAX O00BEMHOro 3apsna. [Ipuembl 3J€KTpOOUHCTKH, ceraparus,
AIIEKTPOOKpacKa, 00paboTKka OMOIIOTUYECKUX MATEPUAIOB B DIEKTPHUUECKUX W MAarHUTHBIX MOJSX,
MOJIyueHUE O30Ha U O030HHas oO0pa0oTKa MaTepuasioB, 3alluTa >KUBBIX OPraHU3MOB OT
SJICKTPUYCCKUX U MAarHUTHBIX MOJIEH.

MaruutHoe moje. 3aKOH TMOJHOIO TOKa (TeopeMa O IUPKYISIUU BEKTOpa HHIYKIIHH
MarHuTHOro noss). Pabora nepemenienrs KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.

MaruuTHblE CBOMCTBa BelIeCTB. HamnpsskeHHOCTh MarHuTHOro mons. [upkynsamus
HAIMpsS’KCHHOCTU MArHvuTHOTO IIOJIA. Marsetusm MNPOHUITACMOCTb, MAroH€TU3M BOCHPHUUMYUBOCTD.
JunamaraeTusm, 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

3aKOoHBl TeOMETpUYecKoil onTuku. IIpuMeHeHHe 3aKOHOB TE€OMETPUYECKOW OINTHUKH.
Hcnonp30BaHne TUIOCKUX U cepudeckux 3epkail. [Ipemomiienne Ha cPepUUecKUX MOBEPXHOCTSIX.
[Torpemnoctu onTHyeckux cucreM. OnTuyeckue mpuodopsl.

ITonspusoBanubil  cBer. Ilomspusanus npu OTPaAKEHMM M IIpeloMiieHud. J[BoWHOe
JTy4denpeaoMIIeHHE.

TennoBoe u3ydenune. PaBHOBecHOe M3iydyeHue. JlydenciyckarenbHas W IOIVIOLIATENIbHAS
crocobHocTu. AOcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana — boabimana.
Pacnpenenenne sHepruu B CHEKTpe aOCONIOTHO yepHOro Tena. KBaHToBasi rumote3a U ¢opmyra
[1nanka. OnrTuueckass TMPOMETPUS

[TonsiTrie 00 AJMEKTPOHHOW TeopwH aucriepcuu cBeta. CBsI3b JHUCIIEPCHH C TIOTJIONICHHUEM.
3akoH byrepa. I{Beta Ten ¥ CEKTPHI MOMJIOUIECHUS.

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

DNEeKTPOOCBEIlIeHNE U CBETOBOE OOIYYeHHE B TEIUIMIAX: MPUMEHEHUE JIaMIl HaKalluBaHUs,
MIPUMEHEHHUE Ta30pa3psAAHBIX TPHUOOPOB, MPUMEHEHHUE CBETOIMOI0B, IPUMEHEHHUE J1a3€POB.

®orosnektpuueckuii  3pdekr U crnocoObl  ero HaOmoaeHus. OCHOBHBIE 3aKOHBI
dotorddekra. YpaBuenue DitHimreitHa. D0oT0d71€MEHTHI, POTOYMHOKUTETN U UX IPUMEHEHHE

OnTuko-31eKTpoHHBIe TPUOOPHI. [IpubOPHI U3MEpeHHsI MapaMeTpoB adpPO30Jeii.

Nutepdepennius, audpakuus cBera. [IpupogHbie pe3oHaHCHBIE SBJICHHS B aTtMmocdepe.
Paccesnue cBeTa Ha Karuisix ¥ a3po30JsiX, Teopust Mu.

NuTepdepenumonnsie npudops! (MuTepdhepomerpsl), ronorpadus. [IpocBerneHne ONTHKY.

Pe3onancHoe moOrOIIeHWe CcBeTa, CHeKTporpadpl, OMpeeTeHne HaIN4Yus OTICNbHBIX
AJIEMEHTOB, MOJIEKYJI, BEILIECTB.

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

3aKJII0YeHUE

Kpartkuii 0630p u3yyeHHoro marepuaia. Bo3aMOXHOCTh U HEOOXOAUMOCTh UCIIOJIb30BAHUS
MaTepuaia Kypca OMoJIOrnuecKoil GU3NKU MPHU U3YUEHUU JPYTUX AUCLUILINH.

D¢ dexkTuBHBIE NpPHUEMbl peaau3alMM  JKOJOTMUYECKUX TMPHUHIMIIOB  PAlMOHAIBHOTO
IPUPOJIONIOIB30BaHUS, PALIMOHAIBHOE MCIOJB30BaHUE BOJAHBIX PECYpCOB, (hU3MUECKUE SIBICHUS B
¢mIbTpau BoJbl B OPMHPOBAHNE CHENM(PUUECKUX CBOMCTB MMOYB, OPraHM3aIUs PALMOHATBHOTO
BBIpAIIMBaHUS TOJE3HBIX PACTEHUN C MEHBIIUM SHEPronoTpeOIeHHEM ¢ MEHBIINM BO3/E€HCTBUEM
Ha MPUPOJHYIO OKPYKAIOLIYIO CPENY.

[IpoGnemHbIe ¥ HEpelIeHHbIE BOMPOCHI COBpeMEHHOW (pu3uKu. BakHOCTh pelieHus 3THxX
npobaeM Ui pa3BUTHUS €CTECTBEHHBIX HayK, (MIOCO(UU M MPOU3BOAUTEIBHBIX CHUJ HAPOIHOTO
XO035IHCTBA.



4.3 JlekuMu/ipakTudecKne 3aHsITUSA

Tabmnura 4
Conep:kanue JeKIMH/NPAKTHYECKUX 3aHATHH W KOHTPOJIbHbIE MEPONPUATHS
(I)opany Bun KoJi-Bo
Ne Ha3zBanmue pa3jaena, Ne n HazBanme Jexnmii/ eMEbIe ROH(T)IF)::HBH Yacos/[u3
n/n TeMbl NPAKTHYECKUX 3AaHATHH KOMIIeTeH T npal:':l:l)l‘lecxa
107001 T S IOATOTOBKA
1. Pa3nen 1. «Puznueckre 0OCHOBBI MEXAHUKN) 3,5/0
Tema 1 Jlexmus Ne 1.1 «Mexanuka» YK-1.1, 15
«Kunematukay» (c mpuMeHeHHEM YK-1.3
Tema 2 «/luHamuka MYJIbTUMEAUINHOTO
Tema 3 «J/lunamuka | 000pyIOBaHUS)
BpaLaTEeILHOTO [IpakTuueckas padora Ne 1.1 | VK-1.1, 3aIIuTa 1
JBUKECHUSD) «M3Mepenune TMHENHBIX VK-1.2, | npaktuuec
pa3MepoB U MacChl Tell U VYK-1.3, | xux pador
onpenenaeHue ux miotHoctny | YK-1.4
«M3y4eHne NBUKECHHUS Tella
10 HAKJIOHHOU TIJIOCKOCTH
nm «M3ydeHne 3aKk0HOB
MPSIMOJIMHEHHOTO JBUKECHUS
1 cBOOOHOrO NaIeHUS Ha
MaliuHe ATBYAa» WU
«M3y4yeHre KHHEMAaTUKU U
JUHAMUKHU TIOCTYNATEIbHOTO
JIBUKEHUS
[IpakTuueckas pa6ora Ne 1.2 VK-1.1, 3alInTa 1
«3yuenue 3akoHa VYK-1.2, | npaktudec
COXPAHEHHUsI SHEPTUU C VYK-1.3, | xux pabor
MOMOIIBI0 MasTHUKA VK-1.4
Makcsemia» unu «M3yuenue
OCHOBHOTO 3aKOHA TUHAMUKHU
BpaLIaTEIbHOTO JIBUXKEHHUS C
TTOMOIIbIO MasITHUKA
O6epbexa»
2. | Pazmen 2. «MonekynspHas Guszuka u 3,5/0
TEPMOJAMHAMUKA)
Tema 1 Jlexmms Ne 2.1 VK-1.1, 15
«MounekymnspHo- «MonekynsipHas pU3nKa 1 YK-1.3
KUHETHYECKast TEPMOIMHAMHUKAY
teopusi» (MKT) (c npuMeHeHnemM
Tema 2 MYJIbTUMEIUNHOTO
«TepmoarHaMuKa 00opyIoBaHus)
[MpakTuueckas padora Ne2.1 YK-1.1, 3anura 1
«OmnpeneneHne OTHOLIEHUS YK-1.2, | npaktuuec
TertoeMKkocTeid Bo3ayxa npu | YK-1.3, | xux pabot
MOCTOSSHHOM JaBJICHUH U VK-1.4
MTOCTOSIHHOM 00beMe»
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Bun

Dopmupy KoJu-Bo
Ne HasBanmue pa3jgeina, Ne n HazBanme gexnmii/ eMble KOH(T)I:::‘HLH Yacos/ us
n/n TeMbI NPAKTHYECKHUX 3aHATHHI KOMIIETEH T “pm';’:l’l‘lecm
UM o 51 IIOITOTOBKA
[TpakTuueckas pabora Ne 2.2 | VK-1.1, 3almTa 1
«Omnpenenenue VYK-1.2, | npakTudec
YHUBEPCAIbHON Ia30BOM VYK-1.3, | xux pabor
MIOCTOSIHHOM» WIIH YK-1.4
«HccnenoBanue
H30IPOLIECCOBY
3. | Pa3gen 3. «DNEKTPUUECTBOY» 3,5/0

Tema 1 «OCHOBEI Jlexmus Ne 3.1 VK-1.1, 15

JIEKTPOCTATUKN» «DJIEKTPOMArHETU3M» YK-1.3

Tema 2 «IlocTossHHBIN | (C TIPUMEHEHUEM

BJIEKTPUYECKUAN TOK MYJIbTUMEIUNHOIO

Tema 3 00opyoBaHus)

«Onexkrpomarnerusm» | [Ipaktuyeckas padbora Ne 3.1 | YK-1.1, 3amuTa 1
«M3ydenue Tonorpadpuu VYK-1.2, | npaktudec
3IEKTPUUYECKOTO MOJISH UITU YK-1.3, | xux pabor
«OmnpeneneHne eMKOCTH VK-1.4
KOHJICHCATOpa C TTIOMOIIIbIO
0T CTUYECKOTO
raJlbBAaHOMETPaA»

[TpakTuueckas padora Ne 3.2 | VK-1.1, 3anuTa 1
«U3mepenue conpotuBnenus | YK-1.2, | mpaktuuec
METOJIOM MOCTOBOU CXEMEI» YK-1.3, | xux pabor
nnu «MccieqoBanue VK-1.4
MOJIE3HOW MOIIIHOCTH 1
Koa¢dulreHTa MoJIe3HOTo
JIEWCTBUS HCTOYHUKOB
MOCTOSIHHOTO TOKa» UITU
«HccrnenoBanne BOJIbT-
aMIEepHOI XapaKTepUCTUKU
TOJTYTTPOBOIHUKOBOTO
JTNOJIA»
4, | Pasgen 4. «OnTuKa U 2JIEMEHTHI KBAHTOBOU 3,5/0

MEXaHHUKN

Tema 1 Jlexmus Ne 4.1 «Onituka n VK-1.1, 15

«I'eomerpuueckas 3JIEMEHTBI KBAHTOBOM YK-1.3

OTITHKA» MEXaHHUKHN

Tema 2 «BonHoBas (c mpumMeHeHHeM

OIITHKA W KBAaHTOBHIE MYJIbTUMEIHUHHOTO

CBOIMCTBA CBETa» 000pyIOBaHUS)
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Popvupy KOH]:[I/)I():JILH Kox-so
Ne HasBanmue pa3jgeina, Ne m HazBanme nexunﬁ{ eMble oro Yacos/ us
n/n TEeMbI NPAKTHYECKHUX 3aHATHHI KOMIIETEeH T “pm';‘:l’l‘lecm
107078 o Al HOATOTOBKA
[IpakTnueckas padora Ne 4.1 | VK-1.1, 3aIIMTa 1
«Omnpenenenue nokazarenei VYK-1.2, | npakTudec
MPEIOMIICHUS KUJTKOCTEH C VYK-1.3, | xux pabor
MTOMOIIIBIO PePhPaAKTOMETPAY VK-1.4
unu «OnpeneneHue pajauyca
KPUBU3HBI JIMH3BI C
IMOMOIIBIO Kojiel HeroToHa
uiu «OnpeneneHue IJTMHbI
CBETOBOM BOJIHBI C IIOMOIIBIO
T (OPAKIIMOHHON PEIICTKI
[IpakTuueckas padora Ne 4.2 | VK-1.1, 3aIIuTa 1
«IKCIEepUMEHTAIbLHOE YK-1.2, | npakTudec
M3y4eHHe 3aKoHOB TeruioBoro | YK-1.3, | kux pabot
W3ITy4EHUS» UITU YK-1.4
«MccnenoBanre BAKyyMHOTO
(hoTod7IeMEHTa WK
«HccnenoBanne u3y4eHus
a0COJIFOTHO TBEPAOTO TEJIa»
nnu «MccaenoBanne
BHeIHero Gorosddexrar
Pazgenbr Ne 1 — 4 Kontponbnas pabota mo *
paznenam 1 —4

* KouTposibHasi paboTa BBHITIOIHSAETCS CTYACHTAMU CaMOCTOSITEILHO U
npenocrapisiercs Ha kKadeapy (U3MKM A1 NPOBEPKUM 3a HEAEN0 N0 JaThl
MPOBEIECHUS 3a4ETa.

Tabmura 5

Hepequb BOIIPOCOB VI CAMOCTOATECIBbHOI0 U3YUYCHUA TUCHUIIJIHHBI

e Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB IJISI CAMOCTOSATEIbHOI0 U3yYeHHUS U
. /;1 paszena nepevYeHb KOMIETeHUU (MHAUKATOPOB 10CTUKEHUSI KOMIIETeH M),
U TeMbl | OCBAMBAEMBbIX NNPH MX U3YYEeHUH (MOKET 0CBAUBATHCH YaCTh KOMIIETCHIIMH)

Paszpnean 1

1. | Temal ["apmonnueckue konebanus ux 3Heprusi. CioxkeHue konedanuii. BeiHyx1eHHBIC
konebanus. Pezonanc, ero ucnonp3oanue. YK-1 (YK-1.1, VK-1.2, YK-1.3,
YK-1.4)

Pazpnen 2

1. Tema 2 Peanbabie raspl. OTCTyNJIEHHE OT 3aKOHOB MACAIBHBIX Ta3oB. PeaibHbIE Ta3bl.
VYpaBHenue Ban-nep-Baanibca u ero anamu3. KpuTuueckoe COCTOSIHHE.
VYpaeaenune bepuymmm. Bszkocts xmmkocteit m razoB. YK-1 (YVK-1.1, VK-1.2,
YK-1.3,
YK-1.4)

Pa3nea 3

1. | Tema3 DnekTpuuecTBO B atMmocdepe, rpo3sl. [llapoBas MomHUSA. DIeKTprUecKoe moJie B
OJTHOPOJTHOM JIMAJIEKTPUKE. DJEKTpHUecKue mpeodpazoBarenu sHepruu. YK-1
(YK-1.1, YK-1.2, YK-1.3, YK-1.4)

Paznen 4

1. | Tema4 Onrtudeckre CHCTEMBI, BOOpY)KAIOIIME TJia3 4enoBeka. KopmyckymsipHO-
BOJIHOBOI Ayanu3m cBera. CoBpeMeHHbIe (PH3NYECKUE MPUHIIUITBI U TEXHOJIOTHUHI
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e Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB IJIs1 CAMOCTOATEbHOI0 H3yYeHHUS U
/| PA3R€aa nepeYyeHb KOMIETEeHINH (MHAUKATOPOB IOCTHKEHUSI KOMIIeTEeHLHH),
U TeMbl | OCBAMBAEMBbIX NIPH X M3YYECHUH (MOKET 0CBAUBATHCH YaCTh KOMIIETCHIIMH)
B cenbekoM xo3siictBe YK-1 (VK-1.1, VK-1.2, YK-1.3, VK-1.4)
5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH
Tabmuma 6
IlpuMeHeHMe AKTUBHBIX U HHTEPAKTHBHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHI
HaumeHoBaHue
HCIO0JIb3YyeMbIX
e AKTHBHBIX H
11/-11 Tema u popma 3ansATHS HHTEPAKTHBHBIX
o0pa3oBaTe/IbHbIX
TeXHOJIOTHH
(¢hopMm 00yueHus)
1. | Ilpaktuueckas pabora Ne 1.1 «M3mepenue nuneiinbix pazmepoB | [13 | Pabota B Manbix
¥ MaccChl TeJl ¥ ONpeieleHue uxX mioTHocTh» «M3yuenne rpyImax
JBUKEHUS TeJla IO HAKJIOHHOM II0CcKocTH» WK «M3yueHue
3aKOHOB MPSIMOJIMHEWHOTO JBMKEHHUS U CBOOOIHOTO TMaJIeHUs Ha
MamuHe ATByaa» ninu «/3ydeHre KHHEMaTuKu U TMHAMUKU
MOCTYIATEIbHOTO TBUKECHUS
2. | Ilpaktuueckas padora Ne2.1 I13 | Pabora B mainbIx
«OmnpeneneHnue OTHOLIEHUS TEIJIOEMKOCTEN BO3IyXa MpH rpyIimax
MIOCTOSIHHOM JIaBJICHUH U TOCTOSTHHOM 00beMe»

6. Tekylmuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS ATTECTAIUSA
10 UTOTaM OCBOCHMS UCIUILINHBI

6.1. TunoBbie KOHTPOJIbHbIE 32aHUSI UJIH HHbIE MAaTEPHAJIbI, HEOOXO0 UMbl
JJISL OLlEHKH 3HAHUI, YMEHHUI U HABBIKOB M (MJIM) ONbITA AeATEeJIbHOCTH

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

Tunossble 3aga4n no paszjaery 1
1. MarepuanpHasi TOUKa JBUXKETCS B MPOCTPAHCTBE COIJIACHO YPABHEHMSIM: X(t) =5t (M),
y(t)=4-2t*(m), z(t)=3t—4t*(m). Haiitn MOy CKOPOCTH M YCKOPSHHS TOYKH B MOMEHT
BpeMmenu t=1c.

2. Kakoif yrojm cocTaBisieT BEKTOp IOJHOTO YCKOPEHMs TOYKHM, Jexamedl Ha oboxe
MaXOBHKa,
¢ panuycoM MaxoBHKa yepe3 t=1,5c¢ mocne Havana ABMKEHHS? YTJIOBOE YCKOpPEHHE MaxOBHKa

£=0,77 pan/c®.

3. Haiftu u3Menenue ummynbca mapuka Maccel M=100r mnpu ymape o 3emi0 u
KOJIMYECTBO BBIICIUBIICHCS TEIUIOTHI, €Clid OH majgaet ¢ BbicoThl N, =200cM, a mocne ymapa
noxHuMaercs Ha Boicoty h, =180 cm.

4. TonkocteHHbI mwmHAp auametpoM D=30cm u Maccoii m=12 kr Bpamaercs
cornacHo ypasHenuo  @(t)=A+Bt+Ct’, rne A=4pax, B=-2pan/c,C=0,2 pan/c®.
Onpenenuth NeWCTBYIOMNWA Ha TUIUHIAP MOMEHT cuil M B MoMeHT Bpemenu t =3c.

5. JlaBneHue BOJBI, TEKYyIIEH MO TOPU3OHTAIBHOW TpyOe, MpU H3MEHEHHH TUIOIIAJN
ceuenust yBenmmumiiock Ha 350 [1a . Onpenenuts n3MEeHEHHE CKOPOCTH TEUEHUS, €CITH HavdaabHas

CKOpoCTh cocTaBisiia 1,5 m/c.
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6. ®dusnyeckuil MasTHUK B BHJIE TOHKOTO CTEpXHs JUTMHON | =120 cM KosebeTcst 0KoJIo

TOPU30OHTAJIBHOM OCH, TEPHNEHIUKYJISIPHOU CTEPKHIO, M HaxXOASIIEHCS Ha PAcCTOSSHMM a OT
cepenuubl crtepxHs. [Ipm kakom 3HaueHMM a mnepuoa KosneOaHuii T KMeeT HauMEHbIee
3Hauenue? Haiitu ero.

7. OnpenenuTh Mepuoj KojdeOaHWW UM MaKCUMAIbHYIO CKOpPOCTb JBIKEHUS Tpy3a

. Vs
MaTEeMaTHYECKOTO MAsITHHKA, COBEPIIAIOIIETO KojiebaHus mo 3akoHy X =0, 2sin (27zt - —j (M) .

8. UeMy paBHa mpHBEICHHAs JIMHA (DU3MYCCKOTO MAsITHUKA, COCTOSILIEIO M3 TOHKOTO
cTepxHs Maccor 1kr mmHON 80 cM, KOTOPHIH MOABEIICH Ha OCH, OTCTOSIICH HAa OJHY YETBEPTYIO

JUTHHEL OT OJHOTO U3 €r0 KOHIIOB?
9. Ompenenuts nauHy BoHbl yactotoi 50 [, ecnm 3a 10 ¢ oHa npeooneBaeT 3 KM .

Tunossble 3a7a4u M0 pas3aeny 2

1. KonmnuectBo BemectBa remus v =15monb, Temmeparypa T =120K. Omnpenenutb
CYMMapHYIO KHHETHUYECKYIO SHEpTuio E, mocTymaTensHOro IBMKEHHS BCEX MOJICKYII ATOTO rasa.

2. OnpenenuTs CpPeIHIO JIUHY CBOOOJHOTO mpobera A MOJEKYJBl a30Ta B COCYIE
BMecTHMOCThIO V =511. Macca raza m=0,5r. Dddexrusnsii quamerp monekyinst 0,3-107° .

3. Uemy paBHO u3MeHeHue sHTporuu 10T BO3ayxa mpu M30TEPMUYECKOM PACHIUPCHUU OT
3 o 8 muTpoB?

4. Tlpu BBICOKOH TemIepaType IOJIOBUHA MOJIEKYJI a30Ta AWCCOIMHpPOBAIA HAa aTOMBI.
Yemy paBHa yzenbHas TEIIOEMKOCTb C, INPH IIOCTOSHHOM JIaBIICHUM B OTHX ycloBHAX? Haiitm

IIOKa3aTcCJIb a)II/Ia6aTLI.

Tunosble 3aa4uu Mo pasaenay 3
1. Tpu ToueunsIx 3apsaa (|, 20, —( HaXOIATCS HA OAHOW MPSMOH, PACCTOSIHUS MEXIY

cocelHUMH 3apsiiamMu paBHO d . HaliTh HanmpsyKeHHOCTh JIEKTPHUYECKOTO T0JIs B TOUKE Ha 3TOH ke
HPsIMOI Ha pacCcTOSTHUM d OT OTPHIATEIBHOTO 3apsiia

2.B BepmmMHaX TpeyroibHHKAa CO CTOPOHAMHU MO 2CM HAaxOHIATCS paBHbIE 3apsfbl I10
28Kn. Haiitn pe3ynbTHpYIONIYIO CHITy, JCHCTBYION[yI0 Ha 4YeTBepThii 3apsa 1uKIT,
IIOMEIIEHHBIN
B CE€peIMHE CTOPOHBI TPEYTOJbHUKA.

3. Tpu ranpBaHuueckux dneMeHTa & =3B, ¢, =5B, & =2 B coeanHeHs! napamieabHo U

3aMKHYTHl Ha BHemHee comportuBieHne R =2Owm. Hx BHyTpeHHme compotusieHus I, =10m,
r,=20m u I, =0,50M. HaifTu TOK BO BHEIIHEH [IENN 1 HAPSDKEHHUS Ha KaXKI0M JIEMEHTE.
4.Tlo 1ByM KpYroBBIM BHTKaM, UMEIOIIUM OOIIMH IIEHTp, TeKyT TOKH cuio SA u 4 A.

Panuychl BUTKOB COOTBETCTBEHHO paBHBI 4cM W 3cM. Yronm Mexay ux Imiockoctsmu 30°.

OnpeaenuTh HHAYKIIUIO ¥ HAPSHKCHHOCTD B IICHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIE CITyYau.
5.KonebaTenbHbIi KOHTYp WMeeT WHAYKTUBHOCTh L =161H, évmrxocte C=40HD wu

MakcUMaibHOe HampspkeHue Ha 3axumax U =200B. Yemy paBHa B HEM MakcHMajbHas CHJa
ToKa?

Tunosble 3aga4u no pasaenay 4
1. Ha nudpakiimoHHyI0 pemeTky HOpMajdbHO IMa/1aeT MOHOXPOMAaTHYECKUMA CBET C JJIMHON
BonHbl 600 HM. OmpenenuTe HAUOOJNBIIMKA TOPSIOK CIEKTPA, MOJTYYECHHBIH C TOMOIIBIO 3TOH

PCILIETKH, €CIIU ee TOocTOsiHHAsA 0 =2 MKM .

2. EctecTBeHHBIN CBET MPOXOAUT Yepe3 MOJSAPU3ATOpP U aHAU3aTOp, MOCTABICHHbBIC TaK,
YTO Yroji MEeXAY UX TIaBHBIMH IUIOCKOCTsIMH ¢ =45° . [lonsipuszarop oTpaxaer u npeiaomiser 5%

NmajarIiero Ha Hero cmera. llorepsMu B aHanmu3arope MOxHO0 mpeHeOpeub. Kakosa

14



MHTEHCUBHOCTh Jy4a, BBIIIEAIIEr0 W3 aHalu3aropa, IO OTHOIIEHWHM K MHTEHCUBHOCTU
€CTECTBEHHOI'O CBeTa?

3. ®oron npu 3¢p¢pexre Komnrona Ha cBOOOAHOM 3eKTpoHE ObUT paccesH Ha yron 90°.
Onpenenutb UMIYIbC, NPUOOPETEHHBIM 3IEKTPOHOM, €cliu 3Heprus (OTOHA [0 PaCCESHUS
102 M3B.

4. Onpenenutb, KaKk U3MEHHUTCS JJIMHA BOJIHBI Jie Bpoiiis 31ekTpoHa aToMa BOJopoia Mpu
MIEPEX0JIe €ro C YETBEPTOH OOPOBCKOW OPOUTHI HA BTOPYIO.

5. Omnpenenurte, Ha CKOJIBKO HM3MEHWJIACh SHEPrusl AJIEKTpOHAa B aTOME BOJOpOJa IpHU
U3JYYCHUU aTOMOM (oTOHA ¢ JuinHOW BOJHBI 0,486 MKM .

6. DHeprusi CBSI3U A1pa, COCTOALIETO M3 TPeX IMPOTOHOB U YETHIPEX HEUTPOHOB, paBHA
39,3 MaB. Onpenenure Maccy HEUTPAITBLHOTO aTOMa, 00JIaJAFOIIEr0 3TUM SIIPOM.

7. Haiftu mepuon monypacnajga pajidOaKkTUBHOTO H30TOIA, €CIM €ro akTUBHOCTH 3a 10
CYTOK yMeHbIIMIach Ha 24% 110 CpaBHEHUIO C IEPBOHAYAIBHOM.

8. Ompenenure mepuoj Moiypacraga pagloaKTHBHOTO M30TOMA, €ClM 5/8 HayalbHOTO
KOJIMYECTBA SACP ATOTO U30TOMA pacmaioch 3a 849 cexyH.

9. 7°-Me30H pacmajgaeTcs B COCTOSHHH TOKOS Ha JBa ¥ -KBaHTA. [I[pHMHMMas Maccy IHOHA
paBHOI 264,1m,, onpeaenuTe SHEPTUI0 KaKA0ro U3 BOSHUKIINX ) -KBAHTOB.

[TonmHBI KOMITJIEKT 3a7]a4 COJIEPKUTCS B COOpPHHKE 3a7a4 10 Kypcy GU3HKH (CM. MyHKT 7.1).

TunoBoii BApUAHT KOHTPOJILHOH padoTsl (pa3aein 1- 4)
1. Ilpu ropH3OHTAIBHOM IIOJETEe CO CKOpocThio L =250M/c cHapsig Maccod M=8kr

pasopBajics Ha JBe 4YacTH. bosbluas dacte mMaccoil M, =6 kr momyumna ckopocts u; =400 m/c

B HaIpaBJICHUM MosieTa cHapsaa. OInpenesnTs MOJyJIb U HAIpPaBICHHE CKOPOCTH U, MEHbIIEH

YacTH CHapsa.
2. OnpenenuTh KOJWYECTBO TEIUIOTHI Q, KOTOpOe HaJl0 COOOIIUTH KHCIOPOIYy O0BEMOM

V =50 1 mpu ero N30XOpHOM HarpeBaHWH, YTOOHI AaBieHue ra3a nosbicuinock Ha Ap =0,5MIla.
3. Ilpummaka Maccoitk M=200Mkr, nHecymas Ha cebe 3apsx (=40uKn, Bnerena

B DJIGKTPUYECKOE II0Jie B HAIlpaBJICHWU CHJIOBBIX JMHUHK. [locne mnpoxoxaeHus pa3sHOCTH

norenimanos U =200B mbummHKa uMena ckopocth ©=10m/c. Omnpeaemuts CKOPOCTb U,

NBUIMHKH JI0 TOTO, KaK OHA BJIETENA B IOJIE.

4. DNeKTpOH [IBWXKETCS B OJHOPOAHOM MarHuTHOM mone ¢ wuHAyknuwed B=0,1Tn
1o OKpyxHocTU. OTpeeNnuTe yriioByK0 CKOPOCTh BPALEHHS 2JIEKTPOHA.

5. [lapanmienpHblii My4oK cBeTa MEPEXOAUT M3 TJMIEpHHA B CTEKJIO TaK, YTO IY4OK,
OTPaXEHHBI OT TPAaHULBI pa3fella 3TUX Cpeld, OKa3bIBAETCS MAKCHUMAJIBHO MOJIIPU30BAaHHBIM.
Onpenenuts yrosl y MeXxAy NaJarolliiM U IPEIOMIICHHBIM ITyUYKaMHU.

Bormpocs! f1st 3a1MThl TPAKTUYECKUX pabOT

Bonpocsl o pasneny 1
1. 3akonsl HeroTOHA
OCHOBHOI 3aKOH TMHAMUKH BpalaTeabHoro ABmxkeHus. Ero ¢popmyanpoBku

[TapameTpsl (s, v, a) PaBHOMEPHOTO M PaBHONEPEMEHHOTO JABMXeHUs. KuHemarnueckue
bopmybl

Kunernyeckas s3Heprus BpalareabHOro JBUKCHHUS

IIpupona u BUIbI CUII TPEHUS

Cuna TpeHust Ka4yeHusl, CKOJIbKEHHUS, TTOKOSI

[TapameTps! U GOPMYIIbI, OIMCHIBAIONINE BpAIIATEIEHOE ABH)KECHHE

MOMEHT MHEpIMU MaTePUaTbHON TOYKH U TeJla

OCHOBHOI1 3aKOH JAUHAMHWKU BpallaTCIbHOI'0 ABUXKCHUSA

w

©oo~N A
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LCoNoOA~WNE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

10. Teopema ITeiinepa
11. Inarpamma pactspkenus. [Ipenen npouyHocTH, yIpyrocTu, TEKy4ecTH

12.3akon I'yka B nuddepeHnuanpbHoii W HHTErpanbHOM ¢dopme. OTHOCHUTEIBLHOE |

abcomoTHOe yunHeHne. Hanpsokenue
13. 3akoH coxpaHEeHHSI MEXaHUYECKON IHEPTUH
14. 3akoH coxpaHEeHHsI MOMEHTA UMITYJIbCa IIPU BpaIllaTeIbHOM JIBUKCHUU
15. Onucanue ABMKEHUS Tea B MOJIE CHIT TSDKECTH (IO YTIIOM K TOPU30HTY)
16. YpaBHeHHE HEPa3pHIBHOCTH
17. YpaBuenue bepnymau

18. Bszkocts. KoadduinmeHT BA3KOCTH (IUHAMHUYECKOW W KHHeMaThdeckoi). Ilapamerpsl,

ONPEIETSAIONINE BI3KOCTh CPEIbl
19. Pexxumel Teuenns xuakoctu. Yucio PeiiHonbaca

20. ®u3uueckuii, NTPYKUHHBIA M MareMaTWdeckuii MadTHuK. [lpuBeneHHas aIMHA

(bu3NYECKOro MasiTHUKA
21. XapakTepucTUKH KoJieOaHuii (TIepro/I, 4acToTa, aMIUTATY/a, da3a)
22. BonHa. Buapl BotH. XapaKTepUCTUKUA BOJH
23. ®opmyIia pacueTa nmepuoia NpyKHHHOTO, PU3HYECKOTO H MATEMATHIECKOT0 MasTHUKA

Bonpocsl no paszneny 2
OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
WneansHerii ras
YpaBHEHHE COCTOSIHUS UIEAIBHOIO ras3a
[Ixana KenpBuna u Lenscus
["a30BbIE 3aKOHBI
N3onpoueccer
[lepBoe Hauano TepMOAMHAMUKHI
KII] TenmoBoro aBuraresns U uaeaibHoM MamnHbl KapHo
PeanbHbl Ta3. YpasHenue Ban-/lep-Baanbca
10 Anuabatusiil nporecc. Koaddumment Ilyaccona

CoNoOA~WNE

Bonpocsl no pa3zneny 3
HanpsikeHHOCTh M TOTEHIIUAM SJIEKTPOCTATHYECKOT O OIS, CBSA3b MEXKAY HUMHU
[Ipunuun cynepnosunuu nosiei. Pabora nomus
Teopema o HUPKYISIIIK BEKTOPa HAMPSKEHHOCTH
CunoBble JIMHAY ¥ KBUTIOTECHITMATBHBIE TIOBEPXHOCTH, UX B3aUMOCBS3b. BekTop rpamueHTa
Teopema ["aycca amst 21€KTPOCTATUYECKOTO TOJISI B BAKYYME U BEILIIECTBE
EmkocTts. [TapameTpsl, onpeielsIromnne eMKOCTh IIIOCKOT0 KOHCHCATOpa
CBsi3b HaNPSHKEHUS U HATIPSHKEHHOCTH B DJIEKTPOCTATHYECKOM T10JIe
CoeTMHEHUS KOHICHCATOPOB
Tunsl AMAIEKTPUKOB U BUBI TTONsApu3anuu. [lonspru3oBaHHOCTb. [IudnekTpudeckas
MIPOHHUIIAEMOCTh. DJICKTPHUIECKOE CMEIIICHHE
DHeprus 3apsHKEHHOT0 MTPOBOIHKKA, KOHJAeHcaTopa. O0beMHas MIIOTHOCTh SHEPTUH
ConpoTHBIICHHE TTPOBOJIOYHOTO ITPOBOHHUKA
CoennHeHUs TPOBOAHUKOB
Cwuna ¥ TWIOTHOCTh TOKA
3akonsl Oma
3akoH /[>oyins — Jlenna
ITpaBuna Kupxroda
[TonynpoBOIHUKH, UX OTJIMYUE OT METAJUIOB U AUAJIEKTPUKOB
DNEeKTpPOHHAs U IBIPOYHAS TPOBOAMMOCTE B TIOTYIIPOBOTHUKAX
CobcTBeHHAs U MpUMECHasi IPOBOAUMOCTH B MOJTYITPOBOAHUKAX
[TonynpoBoAHUKHN P - U N -TUIA, UX TOJTy4YEeHUE

MaruauTHOE Tosie, ero xapaktepucTtuku. CumnoBble nuHuu. Cuiia JlopeHua u cuna Ammepa.
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22.

23.

24.

25.

N

©ONO O AW

11.
12.
13.

14.
15.
16.

17.

3akoH buo-Casappa-Jlanaca. MaruutHoe nojie 3eMiau
OCHOBHbBIE TIOJIO)KEHUS TEOPUU AJIEKTPOMAarHUTHOro mois MakcBemia. YpaBHEHHs

Makcaeruia. Teopema o wupKyisinuu Bektopa B. Teopema [aycca juisi MATHHTHOTO OIS B
BaKyyMe

®eppo-, napa- ¥ AMAMarHeTUKHU, UX OTIIMYUTEIbHbIE 0COOCHHOCTH. MexaHu3M (hopMupoBaHUs
0CTaTOYHOM HaMarHM4eHHOCTH y peppomarneTukoB. Touka Kropu. [letns rucrepesuca

MaruutHoe mone. Ilotok Bekropa B. SIBieHue 3IEKTpOMarHUTHOW MHIYKLIUU U
camouHaykuuu. [Ipasuno Jlenua
OCHOBHBIE TOJI0KEHUS TEOPUH JIEKTPOMATHUTHOTO 0Jis1 MakcBesuia. YpaBHEeHUs

Makcgemia. Teopema o nupkyisanuu Bekropa B. Teopema ["aycca ajis MarHuTHOro mnoss B
BaKyyMe

Bonpocsl no pazneny 4
3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETOBBIX BOJIH
OTHOcHTENbHBINA U a0COJIOTHBIM MOKa3aTeNn MpeloMIICHUs. SIBI€HNE MOIHOIO BHYTPEHHErO
OTpaKeHHUS
[Monspuzanus ceera. Yron bprocrepa. 3akon Maitoca
Hutepdepennus u qudpakius cBeTa
OmpiT FOHTra. UHTepdhepeHus B TOHKUX TUIEHKaX
Konbia HeroToHa B OTpa’keHHOM U IMIPOXOJISAIIEM CBETE
VYcnoBue nHTEPPEPEHITMOHHBIX MAKCUMYMOB 1 MUHUMYMOB
[Ipunuun [Mtolirenca-@penens. 3oubl Openens
YcnoBue rmaBHbIX MAaKCHMYMOB U MUHUMYMOB U1 TUGPAKIIMOHHOMN peIeTKu

. JAndpakuronHas KapTHHa B MOHOXpOMaTHYeCcKOM © Oenom cBere. Paspemaromas

CIOCOOHOCTH TU(PPAKIIMOHHON peIeTKH

SABnenue porosrddexra. Bunsl poroadpdexra

VYpaBuenue Diinmreiina. Kpacnas rpanuna gporospdexra

[TapameTpsl, XapaKkTepU3yIOIMKe CIOCOOHOCTH TEJ MOTJIOMIATh U U3Y4aTh AIEKTPOMArHUTHBIE
BOJIHBI

3akon Kupxroda. 3akon Credana — bonsiimana. 3akon Buna

AbcomtoTHO yepHoe Teno. Cepoe Teno

Crektp. Bunsr criektpoB. CrieKTpbI HCITyCKaHUs U moToeHns. CrieKTpaibHbBIH aHaIu3 U €To
IpUMEHEHHE

[Toctynater bopa. OGpa3zoBaHue CrieKTpa U3ITYYEHUSI aTOMa BOJIOPO/Ia

[lepeueHb BOMPOCOB, BHIHOCHMBIX Ha MTPOMEKYTOUHYIO aTTECTAIMIO (3a4ET)

Pa3zgea 1 «MexaHukay

1. Ilpenmer ¢usuku. Meroasl ¢usznyueckoro wuccienoBanusd. Ponb ¢usumku B pa3BUTHH
TEXHHUKH U BIIMSHUE TEXHUKU Ha pa3BUTHE (DU3UKH.

2. MexaHnuueckoe IBM)KEHHE Kak MpocTedmas Qopma aprkeHus marepud. Kiaccuueckas
MexaHuka. [IpocTpaHCcTBO M BpeMs B KI1acCHUECKON MeXaHuke. OU3N4ecKne MOJEIH.

3. Kunematunueckoe onucanue IBHXEeHUS TOUKH. CKOPOCTh U YCKOPEHHUE MPH KPUBOJIMHEHHOM
nBrxkeHnn. HopManbHOe U KacaTenbHOE (TaHT€HLMAIbHOE) YCKOPEHHUS.

4. ]JIBW)KEHUE TOYKH MO OKPY)KHOCTU. BEKTOpHI yrioBOW CKOPOCTH M YIJIOBOTO YCKOPEHUS.
CBs13b JINHEWHBIX CKOPOCTEN U YCKOPEHUM C YTIIOBBIMU CKOPOCTSAMH M YCKOPEHUSMH.

5. Junamuka. Mexanunyeckas cucrema. Cmiia. Macca u ummnysnbsc. CoBpeMeHHasl TpakTOBKa
3ak0HOB HproToHa. CHIIbl B MEXAHUKE.

6. Mmnynbc cucTeMbl MaTepUANIbHBIX TOUEK. 3aKOH COXPAHEHHUS UMITYJIbCA.

7. O6o06menHas hopmynupoka |l 3akona HeroToHa. 3akoH BCEMUPHOTO TATOTCHHS.

8. DHeprus Kak yHUBEpcalbHas Mepa Pa3IM4HbIX (OPM JIBHKEHHUS U B3auMojeicTus. Pabora
cuibl. KoHCepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CHJIbI. MOITHOCTS.

9. Kunernueckas sHeprusi MEXaHWU4YecKoi cucTeMbl. [loTeHInanbpHas SHeprusl.

10. 3akoH cOXpaHEHHs PHEPTUU B MEXaHUKE. Y Taphbl.
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11.
12.
13.

14.
15.

16.

17.
18.

19.
20.

21.
22.
23.

MowmenTt unepuuu. Teopema IllTelinepa.

MowmeHT cuibl. OCHOBHOE ypaBHEHHE TMHAMHUKU BpallaTeIbHOTO JIBHXKEHHS TBEPAOIO Tea.
Kunernyeckass »Heprusi BpalllalolIerocss W Katdmerocs TBepaoro Ttena. PabGorta mnpu
BpaIlaTeIbHOM JBUKEHUU.

MoMmeHT umMnyabca MaTepuabHON TOYKH, MEXaHUYECKON CUCTEMBI U TeJa.

OcCHOBHOE ypaBHEHHE TWHAMUKH BPAIATeILHOTO JBIKEHUS TBEPAOTO Tela B 0000IIEHHOM
BU/JIE. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.

Hedopmamust B TBepmom Ttene. 3akoH ['yka. Kosddumment Ilyaccona. [Iuarpamma
pacTsHKEHUS.

I'uapocTtaTuka Hec)KUMaeMoH XUAKOCTH. JlaBienue cronba xuakoctu. Cuna Apxumena.
CrannoHapHOe TEUYEHHE HJI€AIbHOW >KUJIKOCTH. YpaBHEHHE HEPA3PBIBHOCTH. YpaBHEHME
bepnysnu.

Bsskoctb xuakoctu. Pesxxumel Teuenus. Yucno PeitHomnbaca.

Knaccudukanus xonebaHuil. YpaBHEHHE TapMOHHUYECKUX KosieOaHM. MexaHU4eckue
KoseObanus. OHeprus Konebanuid. JluddepeHnmanbHoe ypaBHEHHE TapMOHHYECKHX
KOJIeOaHH.

MasTHUKH.

CBoOonHbie 3aTyxaromniue Konebanus. BeinyxaeHHbie konebanus. Pezonanc.

BonnoBoe nBuwkenue. Ilnockas rapMoHuyeckas BojiHa. JlJiMHA BOJIHBI, BOJHOBOE YHCIIO,
dazoBasi CKOPOCTh. Y paBHEHHE BOJIHBI.

Pasznea 2 «MosekyagapHas GU3KUKA U TEPMOIUHAMUKA

24.

25.

26.
217.

28.
29.
30.
31.
32.

33.

34.

35.

CratucTUUecKuil M TEPMOJAMHAMUYECKUN METOAbl HccienoBaHus. OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUN UACANBHBIX ra30oB. TemneparypHas mkana Llenscus u
KenbBuHa.

Cpenssisi KUHETHYECKas HHEPrusi MOJIEKYJd. MONeKyasipHO-KMHETUYECKOE TOJKOBAaHUE
abCOJIIOTHON TeMIepaTyphl.

Pacnpenenenne Makcgeiia MOJIEKYJ HACATBHOIO rasa.

Pacnpenenenue bonbiimana u O6apomerpuueckas ¢opmyina. CpeiHee YUCIO CTOJKHOBEHUH
U CpeIHss AJMHA CBOOOIHOTO npoodera.

TepMonuHaMuueckue mnapaMerpsl. TepMOAMHAMMYECKOE PpPaBHOBECHE U IPOLECC.
YpaBHEHHE COCTOSIHUS NAEANBHOIO ras3a. M3onpoueccsl.

ITepBoe Hauano TepmoauHaMuku. Pabora rasza. TemiooOMeH, KOJIMYECTBO TEIUIOTHI.
BuyTpenHss sHeprus uaeanbHoro rasa. Yucio crenexeit cBo0ObI.

[TpuMeHeHne epBOro Havaia TePMOJMHAMUKH K H3omporeccaMm. AanabaTHbIN mporecc.
Tennoemkocts. YpaBuenue Maitepa. Koadduruent [Tyaccona. [Tonurponusiii mporiecc.
Huknel. Tepmuueckuit KIIJ[ nwmkma. TermsoBble ABUTaTeNd, XOJOAWIbHBIE MAIIWHBI.
Teopema Kapno. Iluki KapHo u ero k.n.a. Bropoe Hauano TepMoAMHAMUKH.

OOparumble U HeoOpatumble Tmporecchl. OHTporusi. HepasenctBo Knaysumyca.
OrnpenenieHne SHTPONIMN PABHOBECHOW CHCTEMBI Y€pe3 TEPMOJUHAMUYECKYIO BEPOSTHOCTH
MakpocucreMsl. Teopema Hepacra-Ilnanka.

Cwiibl ¥ MOTEHIMAIIbHASI YHEPTUS MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUA. Y paBHeHHEe Ban-
nep-Baansca. M3orepmsl Ban-nep-Baanbca n skcriepuMeHTaIbHbIE U30TEPMBI.

SBnenue nepenoca. {uddysus, TemIonpoBoIHOCTb, BHYTPEHHEE TPEHUE.

Pa3zpen 3 «DaekTpoOMarHeTU3M»

36.

37.

38.

39.

DJIEKTpUYECKUE 3apsifbl. 3aKOH COXpaHEHUs 3apsaaoB. B3ammoneicTBue 3apsioB. 3aKOH
Kynona.

DIIEKTPOCTATUIECKOE TI0JIE, €T0 XAPaKTEPUCTHKU. DKBHUIIOTCHIIMAJIBHBIE MOBEPXHOCTH U
CUJIOBBIC JIMHUU 3JICKTPOCTATUYCCKOTO ITOJIA. HpI/IHL[I/IH Cynepno3snumuun MOJICH.

[ToTok BeKkTOpa HaNPsHKEHHOCTH SJEKTpocTaTHdeckoro mois. Teopema [laycca (mns
BaKyyMa).

[ToTeHManbHBIA XapakTep anekTpocratndeckoro mnoss. [lonstue mnorenmmana. Pacuer

—

paboThI MpH MEepeMEIIeHUH 3apsa B IeKTpocTaTuyeckoM modie. Lupkynsauus Bexktopa E
AIIEKTPOCTATUYECKOTO MOJISL.
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.

60.
61.

62.

63.

64.

65.

66.

67.

Ornpenenenne pa3HOCTH NOTEHIIMAIOB B AJIEKTPOCTATUYECKOM MoJie. CBsA3b HAIPSIKEHHOCTH
U noTeHnuana. I'paqueHT noreHuuana.

[IpOBOJHMKM B SIEKTPOCTATHYECKOM Ioyie. PaBHOBecHe 3apsA0B B MPOBOJHMKE. EMKOCTH
IIPOBOJTHUKOB.

Emkocte  konaeHcaTopoB. CoOeIMHEHHMS  KOHJIEHCATOPOB. OJHEPIrHs  3apsKEHHOIO
KOH/JIEHCATOopA.

DHeprus MeKTpocTaTuyeckoro nois. O0beMHast IJI0THOCTh SHEPTUU MOJIS.

Tunel nuonexrpukos. [lonsgpuzanuss OUAIEKTPUKOB M ee Buabl. llossspu3oBaHHOCTH
JUAJIEKTPUKOB.  JMdnekTpuyeckas BOCHPUMMYMBOCT W MPOHULAEMOCTb. Bekrtop
3JEKTPUYECKOTO CMEUICHUSI.

CBoOonHble M cBs3aHHble 3apsabl. Teopema Iaycca nns mosis B AMDJIEKTPHKE.
CerHeronneKTpUKU. DIEKTPUYECKOE TI0JIE B OAHOPOJIHOM JUAIIEKTPHUKE.

IIOCTOSIHHBIM ~ DIEKTPUYECKUA TOK, YCJIOBHS €ro CYyIIECTBOBAaHUS U  OCHOBHBIC
xapakrepuctuku. Croponnue cuisbl. [lonstue 3/1C u HanpsikeHusI.

ConpoTuBieHHe NPOBOJOYHOr0 MpoBoAHMKA. CoeTuHEHUs! MPOBOAHUKOB. TeMiieparypHast
3aBHCHUMOCTH COIIPOTUBIICHHS U €€ Ka4eCTBEHHOE 00bsicHeHHE. CBEpXIPOBOIUMOCTb.

3akon Oma B MHTErpaibHON (opMe IJIsi OJHOPOAHOTO M HEOJHOPOJHOTO YYAaCTKOB IETIH,
JJTS TIOJTHOU IIETIH.

[TpaBuna Kupxroda.

3akoHn [Ixoyns — Jlenna B unterpanbHoi opMe. MOITHOCTH TOKA.

3akon Oma u J[xoyis - Jlerna B qmuddhepeHnmansHoi Gopme.

OneKkTpuuecknii Tok B Metaiiax. Kiaccuueckas Teopusi 3J€KTpPOIPOBOJHOCTH. TOK B
BaKyyMe. DMHCCHUS AIEKTPOHOB. ["a30BbIe pa3psiibl.

[TonynpoBonuuku. 30HHas Teopus TBepaoro Ttena. CoOCTBEHHass H  MPUMECHAs
IIPOBOJIMMOCTB ITOJIYIIPOBOJIHUKOB. J{noz.

MarauTtHoe 10JIe ¥ €ro XapakKTepUCTUKU. Makpo- U MUKPOTOKU. Bo3aeincTBre MarHuTHOro
IIOJIsI HA paMKy € TOKOM M Ha IPSIMOJIMHEWHBIN IPOBOJHUK C TOKOM.

CunoBple JMHUM MarHUTHOM MHAyKOuW. CunoBas KapTMHA MarHUTHOTO  IOJIS
IPSAMOJIMHEMHOTO IPOBOJHMKA C TOKOM M KpYyroBoro BuTKa. [IpuHummn cynepnozunuu
MarHUTHBIX NOJIEH.

3akon buo — CaBapa — Jlamaca.

BozneiicTBue MarHuTHOTO Nouist Ha ABWoKymuiics 3apsan. Cuna Jlopenua. [[Buxkenue 3apsaa
B MarHuTHOM ToJie. ekt Xoia.

Buxpesoi xapakrep MarHuTHOro noiid. Teopema I'aycca u TeopemMa 0 HUPKYJISALUU BEKTOpa
MarHUTHON MHIYKIUH (B BaKyyMe).

HamarunumBanme MarHeTukoB. HanpspkeHHOCTb  MarHMTHOrO — mojil.  MarHuTHas
IIPOHMIIAEMOCTh U MATHUTHAs1 BOCIIPUNMYHUBOCTb.

JlnamMarHeTuku, napaMarHeTUKu 1 (peppoMarHeTUKy.

CBs3b BEKTOPOB B u H . 3akon monHoro Toka JUUISl MATHUTHOTO TIOJIs B BellecTBe. Teopema
0 IMpKyJsinuu Bekropa H.

OnexktpoMariuTHass UHAYKIMS. OJIC MHAYKIMM B MOABMXKHBIX UM HETOJBUKHBIX
IIPOBOJIHHUKAX. Bpalenne pamky B MarHuTHoM mosie. Tokn @yko.

Camounaykuusa. WHAYKTMBHOCTH MNpoBOAHMKA. 3akoH JleHma. B3aumHas uHAIyknwus.
Tpanchopmaropsl.

Pabora o mepeMeIieHuio NpoBOJHUKA C TOKOM B MarHUTHOM I0Jie. DHEPrusi MAarHUTHOTO
noJisi B cosieHou ie. [ITOTHOCTh SHEPTUHU MarHUTHOTO TOJIS.

BuxpeBoe anekrpuueckoe mnoine. Tok cmemenus. Cucrema ypaBHeHMM MakcBemia B
WHTErpaJIbHON (hopme.

Konebarenbublii koHTYp. IIpeoOpasoBaHue >HEpPruM Ha Pa3IUYHBIX ATanax KojeOaHUs.
Huddepennmanbapie ypaBHEHUST CBOOOHBIX HE3aTYXAIOIIMX M 3aTyXaloIIMX KoJieOaHUH B
HEM U UX PELICHUS.

HuddepennmanbHoe ypaBHEHHE AJIEKTPOMArHUTHOW BOJIHBI U ero pemieHue. CKOpPOCTh
pacnpocTpaHeHusl BolHbI. Bektop YmoBa-IloliHTHHra. DHepreTuueckue XapakTepUCTUKU
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3JIEKTPOMArHUTHBIX BOJH. [1Ikasa 37eKTpOMarHUTHBIX BOJIH.
Pa3nen 4 «Onrtuka ¥ 3JIEMEHTHI KBAHTOBOW MEXaHUKHI

68. OnTuka. 3aKOHBI TeOMETPUIECKOM onTUKH. [loTHOE BHYyTpeHHee oTpakeHue. JIMH3HI.

69. UnTepdepennus cera. YCIOBHUS BO3HUKHOBEHHUs WHTepdepeHIH. MeToa BEKTOPHOMH
JarpamMMBbl JJis CII0OKEHUS IBYX UM HECKOJIBbKUX BOJIH.

70. ITpunuun noiay4yeHus: HTepPEPEeUOHHON KapTHHBI. Y CJIOBUS MAaKCUMYMOB U MUHHUMYMOB.
Pa3znocts ¢a3 u pazHOCTh X0/a.

71. UnTepdepentus B Tonkoi mieHke. Konbua HeroToHa.

72. Indpaxuus ceera. [Ipunnumn [torirenca-dpenens. 3oup1 OpeHens.

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

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

75. IlonsipuzoBanHblii cBeT. Buapl mnomspusanuu. CrnocoObl TOTYYEHHUS MOJISIPH30BAHHOTO
CBeTa.

76. IIpoxok/ieHHEe eCTeCTBEHHOI'O CBeTa depe3 Moisgpu3aTop W aHaimmzartop. lloBopot
IJIOCKOCTH MOJISIPU3ALIHH.

77. Ionsipu3anusi CBETa MpHU OTPAKEHUHM W MPEJIOMIICHUH HA TPAHHIIE JUIICKTPUKOB. 3aKOH
bprocrepa. JIBoliHOE nydenpesiOMIICHHE.

78. KopryckynsipHO-BOJTHOBOHM JTyanu3Mm cBera. KBaHT cBera. DHeprus M UMIyJibC (POTOHA.
Bremnunii pororddexr.

79. CeeroBoe nasienue. Onbitol Jlebenera. ekt Komnrona.

80. TeroBoe wm3nmyuenue. 3akoH Kupxroda. AGcomotHo yepHoe Teno. 3akoH Credana —
bonbumana. 3akon Buna.

81. TernoBoe u3nyuyenne. Gopmyna [Inanka. Pacnpenenenue sHepruu B CrieKTpe U3IyUSHHS 1O
4acTOTE U JYIMHE BOJIHBI.

82. Mogens atoma Tomcona u Pesepdopaa-bopa. OnbiTsel Pezepdopra no paccessHuro anbda-
YacTULl. DMIIUPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.

83. YpoBHM sHepruu aToMa Bojopoaa. KBaHTOBbIE 4Kcia: r1aBHOE, OpOUTANIBbHOE, MATHUTHOE.

84. BomHoBbIe cBOWcTBa MHKpodacTuil. J[TMHA BOJIHBEI Jie bpolins u ee cBolicTBa. BoytHOBas

byHKIMS.
85. CooTtHomenune HeonpeaeneHnocte [ eizendepra. Ypasaenue Llpeaunrepa.

6.2. Onucanune nNokaszaresieil 1 KpUTEPpUEB KOHTPOJIS yCIIeBAEMOCTH,

onucaHue MKaJI OLeHNBAHUS

Kputepun orneHku pemnieHus 3a7adyd MNpU MPOBEICHUU MPOMEKYTOYHOTO
KOHTPOJISI 3HAHHM, TP 3aIIUTE IPAKTUIECKON pabOTHI:

e 5 0a/uI0B BBHICTABISETCS CTYACHTY, €CIU B JIOTUYECKH BBICTPOCHHOM
pEIICHUH TPABIIIHHO YKa3aHbI (hOPMYJIbI BCEX HEOOXOIUMBIX (PU3MUECKUX 3aKOHOB C
MOSICHEHUSIMU, CHAENIaHbl BCE HEOOXOMUMBIE MaTeMaTHYECKHE MpeoO0pa3oBaHMUs,
pUCYHKH (MpU HEOOXOIUMOCTH), TOJyYeH NpaBWIbHbIA OTBeT. KommeTreHuuw,
3aKpeIJIEHHBIE 3a JaHHBIM BHUJIOM JEATEIHHOCTH, CPOPMHUPOBAHBI Ha ypPOBHE —
BBICOKHI;

e 4 O0anna BBICTABISICTCS CTYISHTY, €CIM B OTBETE€ YKa3aHbl BCE
HEeoOXoauMble (U3MYECKHUE 3aKOHBI C TIOSICHEHUSIMU, TIPUBEICHBI PUCYHKU
(mpu HEOOXOAMMOCTH), HO B MOSCHEHHSIX K (PU3MUECKUM 3aKOHAM WJIM B PUCYHKE
COJIEPKATCsl HETOYHOCTH, WJIM JOIMYIleHa MaTeMaTUYecKue OLIMOKa MPHU pEeIICHUU.
Komrmierennnm, 3akpemi€éHHbIe 32 JaHHBIM BUIOM JIESITEIBHOCTH, CHOPMUPOBAHBI HA
YPOBHE — XOpOILIUH (CpeHuid);

e 3 0asua BbBICTAaBISETCA CTYJEHTY, €CJIM B OTBETE YKa3aHbl TOJIBKO
HE0O0XoIMMble (PU3UYECKHE 3aKOHbI WM PUCYHKH (MPpU HEOOXOAMMOCTH), WU B
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3aKOHAX M PUCYHKE JNOMyIleHbl omMOKku. KoMneTeHuu, 3aKperui€HHbIe 3a JaHHBIM
BUJIOM JIESITENIBHOCTH, CPOPMHUPOBAHBI HA YPOBHE — JOCTATOYHBIN;

e 2 Jauia — pelIeHHe HE COJEPKUT OCHOBHOW MOHSATHMHBIA ammapar 1o
TEeMe 3a/1auu.

s momycka K 3a4eTy CTYJEHT 00s3aH BBINOJHUTD 3aIUTHI (BKJIIOYasi YCTHBIN
OTBET W MHUCHMEHHBIA OTYET C MPEACTABICHUEM PE3yJbTAaTOB IKCIIEPUMEHTATBHBIX
MCCJICIOBAHMI ) TIOJTHOTO ITUKJIA TPAKTUYECKUX PAOOT, MOTYUUTh «3aUTEHOY.

Kputepuu omieHKH BOTIPOCOB JJIS 3AIIUTHI TPAKTUIECKUX PadOT:

® «3a4YTeHO0» BBICTABIISIETCS CTYJICHTY, €CIIM B OTBETE HA BOIPOC MPABUIHHO
yKazaHbl  Bce  HeoOXoaumble  (U3MUECKHE  3aKOHBI W OIpEACIICHUS
C TMOSCHEHHMSIMH, TPABWIBHO OIMCAHBI SBJICHUS WM B OTBETE COJAEPKATCS
HE3HAUUTEIbHBIE HETOYHOCTH;

® «He 3a4YTEeHO0» — OTBET HE COJEPKUT OCHOBHON MOHSATUHHBIN ammapar
10 TeME BOIIpoca

HToroBas oOIleHKa 1O 3alATEe NPAKTHYCCKON pabOTHl «3a4YTEHO» WIIH

«HEe 3aYTEeHO0» ONPEICIETCA IO CPeAHeMy Oaury pemieHus 3-X 3a7ad 1Mo TeMe
paboOThI:
2,5 — 5 6a/10B — «3aureHoy; 0 - 2,4 0aj1a — «He 32aYTEHO» U OTBETAM C OILIEHKOIM
«3a4TEH0» Ha BOIPOCHI MJIsl 3alIUTHl MPAKTHYECKOM paboThl. MToromas oieHka
IO 3aIUTE MPAKTUYECKON pabOThl «3a4eT» COOTBETCTBYET PEIICHHUIO 337]a4 U OTBETY
Ha BOMPOCHI JIJIs 3aIIUTHI MPAKTHUYECKOU paOOTHI C OLIEHKAMU «32YTEHOY.

JIsi BBIMOJTHEHUSI W 3alIUTHI MPAKTHUYECKUX PabOT CTYAECHTHI Pa30oMBaIOTCS
Ha Majble Tpynmnsl mo 3 - 5 yenoBek. Kaxknmas rpynma BBITONHSET HA 3aHATUU
WHIUBUYAIbHYIO TPaKTHUYeCKylo padoTy. [lpm 3amure mnpakTudeckod padoThI
Majoil TPYNIOW OTBETHl KAXKIOTO CTYJIEHTa OLEHUBAIOTCA 10 KPUTEPHUSIM
WHIUBUTYaJTEHO.

B cnywae ecnmu CTyIeHTOM OCBOEHBI KOMIIETCHIIMM HA YPOBHE HE «HIKE
JOCTaTOYHOTO», OH TIOJNIYYaeT «3aYTe€HO0», B TPOTHBHOM CIIy4ae BBICTABIISCTCS
«HE 32YTEHOY.

Ha 3ageTe cTyAeHT OTBEYaeT Ha OJMH TEOPETUYECKHUIA BOMIPOC M pPEIIacT OAHY
3amauy. Bompoc W 3amady CTyIEHT BBIOMpaeT CIy4alHO U3 KOMILIEKTa
MpeIaraéMbIX €My COOTBETCTBYIOIIUX MaTepHanoB. MTOroBasi OlIEHKA «3aUYTEHO)
BBICTABJISIETCS TPU PEIICHUH 3a]adi Ha 3-5 0a/uioB M OTBETE HA TEOPETUUYECKHIA
BOIIPOC C OLICHKOW «32YTEHOY.

7. YueOHO-MeTOoAN4YecKOe U HHpOpPMAIMOHHOE o0ecniedeHue TUCHMIIIMHBI

7.1. OcHoBHas JuTEpaTypa
1. Tpopumona T.U. Kypc ¢usuku: ydueOH. mocoOue sl CTYH. YUPEKICHHM
BbiciI. oOpazoBanusi / T.W. Tpodumona. — 23-e uzn., crep. — M.: Mznarenbckuit
HeHTp «Axkanemusi», 2017. — 560 c.
2. Tpodbumonra T.U. COopHuk 3amau no kypcy ¢usuku. Yuednoe noc. / T.W.
Tpodumosa. — 3-e u3a. — M.: OOO "Uznarenbckuii jom «Onukc 21 Bex», 2003. —
384 c.
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7.2. JlonoJIHUTEJIbHASI JIUTEPATypa
1. CagenweB, .B. Kypc dbusuku: yuebHoe mocobue st By30B: B 3 Tomax /
N.B. CapenbeB. — 8-¢ usn., crep. — Cankr-Ilerepoypr: Jlans, [6. r.]. — Towm 1:
Mexanuka. Monekynspuas buoduszuka — 2021. — 356 c¢. — ISBN 978-5-8114-
6796-9. — TekcT: 21meKTpOoHHBIN // JlaHb: 3JEKTPOHHO-OMONIMOTEUHAs] CUCTEMaA. —

URL.: https://e.lanbook.com/book/152453
2. CasenneB, U.B. Kypc ¢wusuku: yueOnoe mocobume: B 3 tomax / U.B.

CaBenbeB. — 6-¢ u3m., crep. — Cankr-Iletepoypr : Jlawp, [6. 1.]. — Tom 2:
OnextpuuectBo. Konebanus u Bomubl. BonmnoBas ontuka — 2019. — 468 c. —
ISBN 978-5-8114-4253-9. —  Tekct: o2nekTpoHHBIM /  JlaHb:  3IEKTPOHHO-

oubmuoreunas cucrema. — URL.: https://e.lanbook.com/book/117715

3. Xycaumno, II.I'. Kypc ¢usuku: Teopus, 3amadyd U BOMPOCHL: y4deOHOE
nocobue / lII.T". XycannoB; Poccuiickuii rocygapCTBEHHBIN arpapHblii yHUBEPCUTET -
MCXA umenun K.A. TumupsizeBa (MockBa). — DIJIEKTpOH. TEKCTOBBIC HaH. —
MockBa: PITAY-MCXA um. K.A. Tumupszesa, 2021 — 464 c¢c. — Pexum gocrymna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonomnmH, H.A. buoduszuka. Marepuasibl KOHTPOJIBHOU pabOTHI st
CTYJICHTOB arpapHbIXx HampaiieHui noarotoBku. / H.A. Konommun, U.B. JleBkun,
B.JI. Ilpumen; Poccuiickuii rocynapcTBEHHbIN arpapHblid yHUBepcuter - MCXA
uMmenn K.A. TumupsizeBa (MockBa). — DIEKTpOH. TEKCTOBbIE AaH. — MockBa:
PTAY-MCXA wum. KA. Tumumpszesa, 2021 — 154 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, III.I'. KsantoBas buodwuszuka: yuebHoe mnocodue / IILTI.
XycanHoB; Pocculickuii rocyjapCTBEHHbIA arpapHblii yHuBepcuteT - MCXA nmenu
K. A. TumupsizeBa (MockBa). — DJEeKTpOH. TekcToBble AaH. — MockBa: PI'AY-
MCXA wum. K.A. TumwupszeBa, 2020 — 148 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycamnos, IUI.I'. OcHoBbl MexaHuku u MoJeKyysipHas buodusuka:
yueoHoe mocobue / HI.I'. XycamnoB; Poccuiickuii TOCymapCTBEHHBINH arpapHBIi
yauBepcuteT - MCXA nmenu K.A. TumupsizeBa (MockBa). — DIEKTPOH. TEKCTOBbIE
naH. — MockBa: PITAY-MCXA um. K. A. Tumupszena, 2020 — 146 c¢. — Pexum
nocryna: http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycaunos, III.I'. DnekrpomaraeTnsM 1 BOJHBL: yuyeOHOe mocobue / LILT.
XycanHoB; Pocculickuii TocyapCTBEHHbIM arpapHblii yHuBepcuteT - MCXA nmenu
K.A. TumupszeBa (MockBa). — DIJIEKTpOH. TekcToBble JaH. — MockBa: PI'AY-
MCXA wum. K.A. Tumumpszera, 2020 — 168 c. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konommmn, H.A. buodusuka. Marepuansl ajig pelieHus KOHTPOJbHOMN
pabotel. Yacth 1: yuebHO-MeToanueckoe nocooue / H. A. Konomnun; Poccuiickuii
rocyJapcTBeHHbIM arpapHbiii yHuBepcuteT - MCXA umenu K. A. TumwupsizeBa
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PITAY-MCXA um. KA.
Tumupssena, 2018 — 215 C. — Pexum J0CTyma:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konommmn, H.A. buodusuka. Marepuansl Ajis peuieHus: KOHTPOJIbHOMN
pabotel. YacTs 2: yueOHO-MeTonuueckoe nmocodue / H.A. Konomnun; Poccutickmii
rocynapctBeHHbIi arpapHbiii yHuBepcutrer - MCXA umenu K. A. Tumupsizera

22


https://e.lanbook.com/book/152453
https://e.lanbook.com/book/117715
http://elib.timacad.ru/dl/local/umo457.pdf

(MockBa). — DOnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupsizena, 2020 — 183 C. — Pexxum JIOCTyIA:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: Mmeroauueckue ykazanus / B.JL. Tlpumen [u np.]; Poccuiickuii
rocyJnapcTBeHHbli arpapHbiii yHuBepcutrer - MCXA wumenu K.A. Tummpszesa
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PCAY-MCXA um. K.A.
Tumupssena, 2018 — 61 C. — Pexum JOCTyTIA:
http://elib.timacad.ru/dl/local/umo214.pdf.

7.3 HopmaTHBHBIE IPABOBbIE AKTHI
He npexycmorpeno.
7.4 MeTonnueckne yKa3aHusl, peKOMEHIAIUM U Ipyrue MaTepuajbl K 3aHATHAM

1. Mexanuka: meronguueckue ykazanus / B.JIL. Tlpumen [u ap.]; Poccuiickuii
rocyJaapcTBeHHbli arpapHbiii yHuBepcutrer - MCXA wumenu K.A. Tumupszesa
(MockBa). — DnektpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssesa, 2018 — 61 C. — Pexum JOCTyIa:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Komommmu, H. A. Ilorpemnoctu ¢usnueckux wusmepenuit / H. A.
Konormmu, C. A. MapunoBa, M. B. IllecrakoB. — MockBa: Pocculickuii
rocyaapcTBeHHbIl arpapHbiii yHuBepcureT - MCXA um. KA. Tumupszesa, 2022, —
35 c¢. — Pexwum pocryna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bammageB B. A., beictpos I'. C., Imutpues I'. B., Epmos A. I1. Mexanuka
yacTh [: MeTonMueckue yka3zaHHsl MO BBIMOJHEHUIO J1abopaTOpHBIX paboT. — M.:
OI'bOY BIIO MI'AY, 2013. — 44c.

4. bammaueB B. A., beictpos I'. C., Imutpues I'. B., Epmos A. II., Typkun
A. B. Mexanuka. MeTtoaudeckue yKa3aHHUs MO BBIMOJHEHHIO Ja00paTOPHBIX padoT.
Y. Il / o obme#t pen. A. B. Typkuna. — M.: ®I'BOY BIIO MI'AY, 2013. — 48 c.

5. beictpo I'. C., EpmoB A. Il., Xpammmua 3. B. Dnexktpuuectso.
Metonuueckue ykazaHus K j1adboparopasiM padotam. Y. I. — M.: BHUNUT'uM umenn
A.H.KoctskoBa, 2016. — 48 c.

6. beictpoB I'. C., Hukomaes C.H., Xpammmuaa O. B. DnexkTpomaraerusm.
Mertonuueckue yka3zaHus K JabopaTopHbiM pabotam mo ¢usuke. Y. 1. — M.:
BHUWUI uM umenu A.H.Koctskosa, 2016. — 60 c.

7. bamnaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. I1., Typkun
A. B., UennokoB b. U. OnTuka u aromHas buoduszuka. Meroauueckue ykazaHus 1o
BBITIOTHEHHUIO jTabopaTtopHbix padoT. Y. Il / Tlox obmeit pen. A. B. Typkuna, I'. B.
Hmurtpuena. — M.: ®T'bOY BIIO MTI'AY, 2013. - 50 c.

8. Ilepeuennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX /1151 OCBOCHUS M CIIUTIIUHbI
He mpenycmotpeno
9. IlepeyeHb NPOrpaMMHOro obecrevyeHus 1 HH(POPMANMOHHBIX CIIPABOYHBIX
cucrTeM (MPU HEOOXOAUMOCTH)
He npenycmorpeno
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10. Onucanue MaTepuaJbHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOIT

JJIS1 OCYLIECTBJIEHUS 00Pa30BaTeJIbLHOIO0 Mpolecca Mo JUCHUIIUHE

Tabmuma 7

Crenennsi 00 00ecne4eHHOCTH CIIENMAJTIN3HPOBAHHBIMY AyIUTOPUSIMH,

Ka0uHeTamMu, JJadopaTopusiMu

HaumeHnoBanue
CHeHAJbHBIX IOMEIIeHHU I U
noMelmeHun aJis
CaMOCTOSITEJIbHOM PadoThI
(Ne yueOHOro Kopmyca,

Ne aynuropun)

OCHaIIIeHHOCTL CIelHAJbHBIX IOMEIIeHNi ¥ MOMelleHul JIs

CaMOCTOSITEJIbHOM PadoThI

VYuebnas naboparopus
(Yuebnniit kopriyc Ne 28, ayz.
301a)

agrONE

Cron 21 .

Crynbs 39 mwir.

JHocka menoBas 1 mT.

[xadbr 2 mT.

Tunooi kommiiekT 000pyRoBaHus 1adopaTopun
«Monekynspuas buodusnka u repmoguHamMuKay 1 mir.
(maB.Ne410124000603107)

TunoBoit kommiiekT 060pyaOBaHus 1ab0paTopun
«Dusnveckne OCHOBBI MEXaHUKW» | T, (MHB.

Ne410124000603116)

. Kommext mpubopos no ¢usuke 1 mt. (nHB.No

410134000000312)

Jlaboparopubiii kommeke JIKM-6 (BpamiarensHoe JBUKEHHE)
1 mr. (uaB.Ne 410124000602815)

Jlaboparopubiii kommeke JIKT-9 «OcHOBBI MOJIEKYIISIpHOI
¢busuku u repmoaguHaMuku» 1 mr. (nas.Ne 410124000602810)

VYyeOHast ayquTopus ais
IIPOBE/ICHUS 3aHATUH
CEMHHApPCKOI0 THIa
(YueGublit kopmyc Ne 28, ayn.
3016)

[Tapter 23 wT.
Crynps lwr.

Crtombl 2 mirT.

Jocka memnoBas 1mit.
kads 1 mT.

VYuebnas naboparopus
(Yuebnsrit kopiryc Ne 28, ay.
302)

oGO~ LONE

Crounbr 20 .

Crynbs 29 mwir.

Jocka menoBas 1 mt.

Mkads 1 mT.

Bonst™merp B7-21A 1 wt. (neB.Ne410134000000294).
Tunosoit kommiiekT 060pyaoBanus gadbopatopun «BosHOBBIE
npoueccel» 1 mr. (naB.Ne 410124000603118)
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HaumenoBanmue
CHeNUAJbHBIX IOMENIeHU I U
NoMeleHn N IJIs
CaMOCTOSITE/IbHOI PadoThI
(Ne yueOHOTO0 KOpIyca,

Ne aynuropun)

OcHalIEeHHOCTH CHEINAJILHBIX MOMEINEeHHN M TOMeleHN N JIs

CaMOCTOSITeIbHOM PadoThl

YueOHas ayuTopus s 1. Crou 1 mrr.
IIPOBE/ICHMS 3aHATHN 2. Crynbs lmr.
JIEKIIUOHHOTO THIIA 3. Jlocka menoBast 2 1IT.
(YueOnsrit kopryc Ne 28, ayn. | 4. Kadenpa 1 mir.
304) 5. AxycTuyeckas CHCTeMa JBYXIIOJIOCHAas IlacCMBHas 2 IIT.
(naB.Ne410134000000991, 410134000000992)
6. Muxkpodon konmencaropusii SHM 205A Ha rycuHou mee 2
mt. (uaB.Ne41034000000987, 41034000000987)
7. Hoyroyk ACER E-Mashines e-430-102G16Mi FMD M100 1
wt. (mHB.Ne 210134000000702)
8. TlymsT mpemuyM Kiacca mukinepubiii Behringer XENY X 1832
FX 1 mr. (uaB.Ne 410134000000986)
9. Pagmocucrema BokaibHas 16-TH KaHajdbHas JByXaHTEeHHas 1
mt. (uHB. Ne410134000000990)
10. Paguocucrema JByXaHTE€HHass MeTHW4Has | 1mIT. (MHB.
Ne410134000000989)
11. Dkpan 1 mrT.
Y4yeOHast maboparopust 1. Tapter 17 mr.
(YueGnsiit kopnyc Ne 28, ayn. | 2. Crynbs 37 wrt.
337) 3. Jlocka menoBas | mir.
4. lxadsr 1 mr.
5. Monoxpomatop YM-2 1 mr. (uaB.Ne 4101340000003080)
6. TumnoBoii kommIeKT obopynoBanus Jadoparopun «KBanroBas
buoduzuxay 1 mT. (uaB.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 monynpoBOIHUKOBBIM JiazepoMm) 1 mT. (MHB.Ne
410124000602816)
9. T'onmomerp 1 mt. (uaB.Ne 410134000000303)
VYuebnas naboparopus 1. Tlaptst 20 mT.
(YueOnsrit koprryc Ne 28, aya. | 2. Crynbs 34 mr.
336) 3. Mocka menosas 1 mrT.
4. Ulkadsr 1 mr.
5. HUcrounuk nuranus b-5-49 1 mr. (uaB.Ne 110104000165)
6. Hcrounuk mutanus b-5-49 1 m. (uaB.Ne 110104002611)
7. TunoBoi KoMIIEKT 00opynoBanus Jadopatopun «KBanrosas
buodusuxay 1 mT. (uaB. Ne 410124000603113)
VYuebnas naboparopus 1. Tlaptst 16 mT.
(YueOnsrit koprryc Ne 28, aya. | 2. Crynbs 34 mrT.
335) 3. Mocka menosas 1 mrT.
4. Ixadwer 1 mT.
5. IIpubop OIIINP-017 1mr. (uaB.Ne 110104002616)
6. ITpu6op OIIIINP-017 1mr. (uaB.Ne 110104002030)
7. TunoBoi KOMIUIEKT 000pyaoBaHus JabopaTopun «BoaHOBEIE

nporiecchl» 1 mT. (mHB.Ne 410124000603117)
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HaumenoBanmue
CHeNUAJbHBIX IOMENIeHU I U
NoMeleHn N IJIs
CaMOCTOSITE/IbHOI PadoThI
(Ne yueOHOIO KOpIyca,
Ne aynuropun)

OcHalIEeHHOCTH CHEINAJILHBIX MOMEINEeHHN M TOMeleHN N JIs

CaMOCTOSITeIbHOM PadoThl

YyebOnast maboparopus 1. Tlapter 5 mT.
(YueGusrit kopnyc Ne 28, ayn. | 2. Crynbs 15 mrT.
334) 3. Ilkadsr 3 mT.
4. TumnoBo# KOMIUIEKT 000pYAOBaHUS TabopaTOpHH
«MonekynspHas buodusnka u repmoruHamMuka» 1 mr.
(naB.Ne 410124000603106)
YyebOnast maboparopus 1. Tlapter 13 mr.
(YueOnsrit koprryc Ne 28, aya. | 2. Crynbs 27 mrT.
333) 3. T'eneparop I'-3-118 1 mT. (maB.Ne 110104000353)
4. TunoBoil KOMILIEKT 000py10BaHUS J1abOpaTOPUU
«Pu3nvecKre OCHOBBI MEXaHUKM» 1 1IT. (MHB.
Ne410124000603115)
YyeOHast ayuTopus Ais 1. Tlapter 14 mr.
IIPOBE/ICHMS 3aHATHN 2. Crynbs 2 mrT.
CEeMHUHApPCKOro TUIa 3. Jlocka menoBast 2 1IT.
(YuebOnsrit kopmyc Ne 28, ayn. | 4. Cron npenogaBatesns 1 mr.
328)
VYyeOHast ayquTopus A 1. Iapter 10 wT.
IIPOBEICHUS 3aHATUN 2. Crynbs 1 wr.
CEMUHAPCKOro TUIIA 3. Hocka menosas 1 .
(YueOnsiit kopryc Ne 28, ayn. | 4. Cron npenojaBaTens 1 mr.
324)
VYuebnas naboparopus 1. JlaGoparopHsle cTosbl 19 mr.
(YueOnsrit koprryc Ne 28, aya. | 2. Crynbs 45 mr.
306a) 3. Jocka menoBas 1 mr.
4. lkadsr 7 mr.
5. TumoBoii KOMIIEKT 000pyI0BaHMs JabopaTopun
«Monekynsapnas buodusuka u repmouHamMuKkay 1 mir.
(uHB.Ne 410124000603106)
6. TumoBoif KOMILIEKT 000PYIOBaHHS Jab0OpaTOpun
«Pu3nuecKre OCHOBbI MEXaHUKM» 1 mT. (MHB. Ne
410124000603115)
VYuebnas naboparopus 1. JlaGoparopHsble CTOJIBI 27 MIT.
(YueOnsrit koprryc Ne 28, aya. | 2. Crynbs 57 mr.
3060) 3. Jlocka menoBas 1 mir.
4. lkadsr 2 mr.
5. TumnoBoii komMmIeKT 06opynoBanus Jadoparopun «KBanrosas
buoduzuxay 1 mr. (uaB.Ne 410124000603113)
6. TumoBoii koMIIeKT 00opyaoBaHus Jabopatopun «BoirHOBBIE
npoueccel» 1 mr. (naB.Ne 410124000603117)
VYuebHas ayIuTopus 1Jis 1. JlaGoparopHsie cToubl 15 mr.
MPOBEJICHUS 3aHATUN 2. Cron nns mpenogaBarens 1 mrT.
CEMHUHAPCKOI0 TUIIA 3. Crynbs 47 mrt.
(YaeOnsrit kopmyc Ne 28, ayn. | 4. Jlocka menoBast 2 miT.
307) 5. Hlkadsr 1 mr.
bubmmoreka

YuTannHbBIHI 321
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11. MeToauueckue PEeKOMEeHIAIINNA CTYJACHTAM 110 OCBOCHHUIO NTHCIHUILJIMHDBI

[Tocne  kaxmoit Jekmum  TpeOyeTcs  camMoCTOATeNbHas  IpopadoTKa
U3JI0KEHHOro Marepuana. [lepes 3aHsATHEM IO BBITOJIHEHHIO JIAOOPATOPHON paOOTHI
HEOOXOJMMO TOATOTOBUTH KOHCIEKT pabOThl, BHUMATEIbHO H3YYHMB COJIEP:KaHUE
METOAMYECKUX YKA3aHWUM, U 3aIIOMHHUTH MOPSAIOK BBIIIOJHEHMUS.

Buab! 1 ¢popmMbI 0TPAOOTKH NPONYIIEHHBIX 3AHATHH

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
CIATh IIPENOAABATEIIIO.

12. MeTOIll/I‘leCKI/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.

N3yyenne Kypca CKIAIbIBACTCA W3 JIEKUWW, MPAKTHYECKUX 3aHATUH H
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Ha nexumsx ocBemaroTcs OCHOBONOJATAOIIME BOIPOCH MpOrpaMMbl. HacTb
pa3ziesioB BEBIHOCUTCS HA CAMOCTOSITENIbHYIO TPOPabOTKY.

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

IIporpammy paspadorau: ~ /

/
£ 4
— [—

Anepoesa T.A., k. .-M. H VA aisa 2
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PELHEH3UA
Ha pado4ylo nporpamMmy QM CHUILINHBI «brnodusuka»
OIIOII BO no nanpasiennto 35.03.04 Aepornomus,
HaIpaBJICHHOCTb «ATpOOU3HECH
(xBanudukanus BHITYCKHUKA — 0aKaIaBp)

MouyHnoBoii ~ Haranmbeli  AJleKCaHIpPOBHOHM,  JOHEHTOM  Kadeapbl  TexHoc]epHOit
6e3onacuoctu ®I'BOY BO «Poccuiickuii rocynapcTBEHHBIH arpapHblii yHHBepcuTeT — MCXA
umenn K.A. TumupsszeBa», KaHAMIATOM TEXHUUYECKUX HayK (Jajee IO TEKCTY pELIEH3EHT),
MpoBecHa pereH3ust paboueit mnporpammbl aucnuruimebl  «buodusuka» OIIOII BO 1o
HanpasieHuio 35.03.04 Aeponomus (GakanaBpuar), paspadorantoit 8 PI'bOY BO «Poccuiickuii
rocynapcTBeHHbI arpapHbiii yauBepcuter — MCXA ummenun K.A. TumupsizeBa», Ha Kademape
¢u3uku (pazpaborunk — AnepoeBa Tammia AXManoBHA, TOUEHT Kadeapbl (U3UKH, KaHIUAAT
(HU3MKO-MaTEMaTHUECKUX HAYK).

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

1. llpenbsaBnenHas pabouas mporpamma JUCHUIUIMHBL «buogusuka» (namee mo TeKCTy
[Iporpamma) coomeemcmeyem tpeboBanusm PI'OC mno HampaBnenuto 35.03.04 Aeponomus.
[TporpamMma codepowcum Bce OCHOBHBIE pa3lienbl, coomeemcnegyem TPeOOBAHUSIM K HOPMAaTHBHO-
METOJAMYECKUM JOKYMEHTaM.

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 35.03.04 «A4eponomusy.

4. B cootBerctBuum ¢ [Iporpammoii 3a aucuuruinHoW «buodusuka» 3akpersieHa
1 komnemenyus (4 wunouxkamopa cgopmuposannocmu Komnemenyuu). JucuurinHa
«buodusuka» u mnpexacrasineHHas Ilporpamma cnocodmna peanuzosams UX B OOBSBICHHBIX
TpeOOBaHUSX.

Pezynomamur 00yuenus, npencraBieHHble B Ilporpamme B Kareropusix 3HaTh, yYMETh,
BIQJIETh coomeemcmgylom crenuduke ¢ COACPKAHUIO JUCHUIUIMHBI U  JeMOHCMPUpYIom
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
IyOnupoBaHUS B COJEp’KaHUU AUCLUIUIUH coomeemcmeyem JeUCTBUTENbHOCTH. JlucuumiuHa
«bunoduszuka» B3aumocBszana ¢ apyrumu gucuummmHamMu OIIOII BO u VYyeOnoro miaHa
o HanpasieHuto 35.03.04 Aepornomuss 1 BOBMOXKHOCTH TyOJIMPOBAHUS B COJIEP)KAHUHU OTCYTCTBYET.
[TockonpKy  AUCHMIUIMHA HE  MpeAyCMaTpUBaeT  HAIMYUWE  CHEIUAIbHBIX  TpeOOBaHUMN
K BXOIHBIM 3HAHUSAM, YMEHHSIM U KOMIIETEHIIUAM CTYACHTA, XOTS MOXET SBISATHCA
MPEIIIeCTBYIONIEH JUis CIeNHUadbHBIX, B TOM 4HCIe Mpo(ecCHOHANBHBIX JAUCIUILINH,
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
dbopme.

9. Buapl, comepxaHue U TPYAOEMKOCTb CaMOCTOSTENBHOM pabOThl  CTYJCHTOB,
npencraBieHnble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOATOTOBKE BBIMYCKHHUKOB,
coaepxarmumcst Bo ®I'OC BO nanpasnenust 35.03.04 Aeponomus.

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




dopma MPOMEKYTOUHOTO KOHTPOJIA 3HAHUM CTYAEHTOB, mpemycMoTpeHHas [Iporpammoit,
ocymiecTBisieTcss B (opMe DJK3aMeHa, YTO coomeemcmgyem CTaTyCy AWCIHMILTAHBL, Kak
JTUCIUTIIMHBI 0a30BoM yacTu yueOHoro 1ukia — b1 ®I'OC nanpasnenus 35.03.04 Aeponomus.

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 COOPHHUK 3a/1a4), JOMOJIHUTCIILHON JTUTEPATypO
— 10 nanmenoBanuii u coomgemcmeyem tpedoBanusim OI'OC nanpasnenus 35.03.04 Aeponomus.

13. MarepuanbHO-TeXHUYECKOE€ OOecreyeHne IUCIUIUIMHBI COOTBETCTBYET creruduke
quciumuiniabel «buodusuka» U odecreynBaeT HUCIOJIb30BAHUE COBPEMEHHBIX 00pa3oBaTENbHBIX, B
TOM YHUCJIC UHTEPAKTUBHBIX METOJOB OOYUICHHUS.

14. Metoanueckre peKOMEHJAIMM  CTyJeHTaM U  METOJHWYECKHE  PEKOMEHAAlUU
MPeroAaBaTelisiM 10 OPraHU3aIMKH O0YUYCHHS M0 TUCIUIUIMHE JAIOT MPEACTABICHHUE O CrelupuKe
oOyuenus no nucruruinae «buodusukay.

OBIIUE BbBIBO/bI

Ha ocHOBaHMM NpOBEAEHHON pELEH3UU MOXKHO CJeNlaTh 3aKIYEHHE, UYTO XapakTep,
CTpYKTypa M coJepkaHue paboueil mnporpamMmbl aucuumiuHel «buodusuka» OIIOII BO
no HampaieHuro 35.03.04 Aeponomus, HanpaBICHHOCTh «ArpoOu3Hec» (kBajudukarus
BBIMYCKHUKA — GakanaBp), paspaboTanHoi AnepoeBoit TaMuiIbl AXMaI0BHbI, JOLEHTOM Kadeapsl
(Gu3MKYM, KaHAUIAaTOM (PU3MKO-MaTEMaTHUYECKUX HaykK, cooTBeTcTByeT TpeboBanusim PI'OC BO,
COBPEMEHHBIM TPEOOBaHUSM SKOHOMUKH, PhIHKA TPYyJa U MO3BOJUT MpHU €€ peanus3aliil YCIEIIHO
obecrieunTh (hopMHUpPOBAHUE 3aBICHHBIX KOMITCTECHITUH.

Penensent: MouyHoBa Haranbs AnekcaHapoBHa, JOLEHT Kadeapsl TexHochepHoi 6e30nacHOCTH
®I'BOY BO «Poccuiickuil rocyaapcTBeHHbIN arpapHblii yHuBepcuTeT — MCXA nmenun
K.A. TumupszeBa», KaHAUIAT TEXHUYECKUX HAYK
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