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AHHOTAIUSA
padoueii nporpamMmbl yueoHoii gucuuminibl b1.0.13 « ®U3UKA»
JJI51 MOATOTOBKHU 0akajaBpa no HanpasjeHuio 36.03.02 3ooTrexHus,
HanpaBJeHHOCTH «TexXHo10rusi NPOU3BOACTBA NMPOAYKTOB JKMBOTHOBOJICTBA
(mo orpaciasim)», «KopmiieHne ;KUBOTHBIX M TEXHOJIOTUSI KOPMOB)

[ear ocBoeHMsT AUCHUILIMHBL.  (QopmMupoBaHHME y  OOyYarOIIMXCS
KOMITETEHIIUM, OOECIeYnBaIOIMX BJIAJCHUE HaBbIKAMHU JIaDOpaTOpHOU paboTHI,
METOJaMH  MaTeMaTUYeCKOro MOJCIUPOBaHUS M (PU3MKH, HEOOXOAUMBIMU
B MPO(PECCHOHAIBHON JEATEIBHOCTH, a TakKKe 3HAHUE OCHOBHBIX (DU3UUECKUX
KOHLETIIIUNA U 3aKOHOMEPHOCTEH, MPUMEHSIEMBIX B OMOJIOTUYECKHUX UCCIIET0OBAHMSIX.

MecTo aMCHMIUVIMHBI B Y4e0OHOM IUIaHe. JIHMCIMIUIMHA  BKJIIOUYCHA
B 0053aTeNbHYI0 YacTh y4eOHOTO IIaHa TIO0 HampaBleHWI0 moAarotoBku 36.03.02
300TeXHUSI, HAPABJICHHOCTH «BMOTEXHONOTHS U T€HETHUKA B CEJICKIIUM KUBOTHBIX,
«TexHonmorusi MPOU3BOJACTBA TMPOJYKTOB KUBOTHOBOJCTBA (IO  OTpacisiM)y,
«KopmieHue KUBOTHBIX U TEXHOJIOTHUSI KOPMOBY.

TpeOboBanuss K pe3yJabTaTaM OCBOCHHUSI JAUCHMILUIMHBI. B pPE3yJbTare
OCBOCHHMSI JUCIMIUIUHBI (HOPMHUPYIOTCA CIEAYIONINE KOMIETEHIIMU (MHIUKATOPHI):
VYK-1 (YK-1.1, YK-1.2), OIIK-4 (OIIK-4.1, OIIK-4.2, OIIK-4.3).

Kpartkoe coaep:kaHue JUCHUMIUIMHBI: MEXaHHMKA, MOJICKYJsipHas (U3UKA U
TEPMOJMHAMHUKA, FJIEKTPOMArHEeTU3M, ONITUKA U 3JIEMEHTHI KBAHTOBOM MEXAHUKH.

OO0masi TPy1I0€eMKOCTh THCIAIUIHHBI. 2 3a4CTHBIX SIUHUIIBI (72 Jaca).

I[Ipome:KyTOUYHBIH KOHTPOJIb. 3 CEMECTp — 3a4eT.



1. Heab ocBOeHUsI JUCHUNIMHBI
dbopMHpoBaHrEe y 00Y4aIOIIMXCS KOMIIETEHIMNA, 00eCIeYnBaOIIUX BJaJCHHUE
HaBBIKAMH J1TA0OpPATOPHON pabOThI, METOJAMU MATEMAaTUYECKOTO MOJICIUPOBAHUS U
¢bu3uKM, HEOOXOJUMBIMU B MPOQPECCHOHATLHON JACSATENBHOCTH, a TAaKXKE 3HAHUE
OCHOBHBIX  (DM3MUYECKMX KOHIICIIMA ©  3aKOHOMEPHOCTEH, TMPUMEHSIEMBIX
B OMOJIOTUYECKUX UCCIIEIOBAHUSX.

2. MecTo TMCUMILIMHBI B YUeOHOM Ipolecce

Huctunnuna «®dusuka» OTHOCUTCS K 00s3aTeIbHOM 4YacTH JUCHUIUIMH
ydyeOHoro rmiaHa. JucuumnuHa «®Pusnka» peanu3yercss B COOTBETCTBHUHU
¢ tpeboBanusimu GI'OC BO, OIIOII BO u YyeOHOro miaHa Mo HalpaBJICHUIO
36.03.02 3ooTexHMS, HANPABIECHHOCTH «TEXHONOTMA MPOU3BOACTBA IPOIYKTOB
YKWUBOTHOBO/ICTBA (TI0 OTpacisiM)», « KopmiieHre 5KMBOTHBIX U TEXHOJIOTHS KOPMOBY.

[IpenmecTByOmuM KypcoM, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
nucuumuinHa «duznkay sBiseTcs AUCIuUILInHA «MarteMaTuka.

HNucunminHa «®Pu3uKa» SABJISIETCS OCHOBONOJIATAIONIEH I W3YyYCHHS
CIEAYIOINX JUCHMUIUIMH: «MexaHu3alnusi M aBTOMAaTH3alus >KUBOTHOBOJICTBAY,
«OCHOBBI HAYYHBIX HCCIIEIOBAHUNY, « JHEProd(PPEKTUBHOCTD B )KUBOTHOBOJCTBEY.

OCoOEHHOCThIO JTUCHUIUIMHBI ABJSETCS €€ HAlpaBJICHHOCTh Ha peaM3allhio
CTy/ICHTaMU TMOJYYCHHBIX 3HAHUM B MPAKTUYECKOUN AesTeabHOCTH. OHa SIBIsSETCS
COCTaBHOM 4acThio 1ukJIa qucuuiuivH (b1) u 3aauMaet oHO U3 BEYyIIUX MECT CPEIU
byHIaMEHTAIBHBIX JUCHUILUINH.

PabGouast mporpamma auciMIUIMHBL «@DU3MKa» 7S WHBAIUIOB W JIUIL
C OrpaHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0pPOBbSl pa3pabaThIBAeTCs WHIWBUIYAIBHO
C YYETOM OCOOCHHOCTEM TCUXO(PU3NYECKOTO PpPa3BUTHSA, HHAUBUAYaTbHBIX
BO3MOXXHOCTEH M COCTOSIHUS 3I0POBbS TAKUX O0YYaIOIIUXCS.

3. [lepeveHb MJIaHUPYEMBbIX Pe3yJILTATOB 00y4YeHHs
110 JUCHMILINHE, COOTHECEHHBIX € IVIAHMPYEMBIMH Pe3y/JIbTATAMHU 0CBOCHUSA
00pa3oBaTeIbHOI MPOrpaMMBblI
N3yyenne naHHOW y4eOHOW IUCIMIUIMHBI HAMpaBlieHO Ha (GOPMHpPOBAHUE
y 00yJaronuxcsi KOMIETeHIINH, TPeICTaBICHHbIX B Tabnuie 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

No Kox Copepxanue e B pesynbrare nzyuenus yueOHoOU I[?/ICLII/IHJ'II/IHBI oOyuaromuecs
II/TII | KOMIIETEHIIUN KOMHe..TeHHHH KOMIIETEHIII Jopr L
(unu e€ yacTh) 3HaTh yMETh BJIAJIETh
1. YK-1 Cnoco6en ocymectBisaTh | YK-1.1 3HaTh anropuT™Mbl | METOJIUKY PEIICHHS
MOUCK, KPUTUYECKUM aHajan3a 3a/1a4, BbIIEIss (bu3nueckux 3aaad,
aHAJIU3 U CUHTE3 ux 0azoBbIe OCHOBHBIE MTOHSATHS,
uH(pOpMAIIUH, IPUMEHSTL | COCTABJISIOIINC 3aKOHBI U MOJIEITH
CUCTEMHBIN TOJXOT IJIs1 MEXaHUKH,
pelIeHus MOCTaBICHHBIX CTaTUCTUYECKOM
3amay (bu3uKH u
TEPMOJIUHAMHUKH,
ANEKTPUYECTBA U
MarHeTu3Ma, TEOpUu
KoJIEOAHHH U BOJIH,
KBaHTOBOM (U3UKH,
ATOMHOM U AJI€pHOU
¢buzukn
VK-1.2 YMeTsr HaXOOUTEL U BBIACIISITE B
KPUTHYECKU PO eCCUOHATBHBIX
aHaJIM3UPOBAThH 3a/1ayax u3ydyaeMble
uH(pOopMalLIo, ¢duznueckue
HEOOXOIUMYIO IS MPOLIECCHI U SIBJICHUS
peleHHs TOCTaBJICHHOMN
3a/1auun
2. OIIK-4 Cnocob6en obocHoBeiBaTh | OIIK-4.1 3HaTh OCHOBHBIE | OCHOBHBIC
U peaJiu30BbIBaTh B €CTECTBEHHBIE, ¢busnueckue
npodecCuOHATbHON OMOJIOTUYECKHE U SBJIEHUS U OCHOBHBIE
JeATETbHOCTH npodeccuoHanbHbIE 3aKOHBI (PU3UKH;
COBPEMEHHBIC TEXHOJIOTHH | TIOHSATHS U METOJIbI TPaHUIIBI HX
C UCIOJIb30BAaHUEM pereHus MIPUMEHUMOCTH,
npuOOpHO- IIPUMEHEHHE




No Kox Copepxanue e B pesynbrare uzyuenus yueOHoU I[?/ICLII/IHJ‘II/IHBI oOyuaromuecs
II/TII | KOMIIETEHIIUN KOMHe..TeHHHH KOMIIETEHIII Jopr L
(unu e€ yacTH) 3HaTh yMETh BJIAJIETh
MHCTPYMEHTAJIBHOMN 0a3bl | o0menpodecCHOHaNbHBIX | 3aKOHOB B
U UCMOJIb30BaTh OCHOBHBIE | 3a/1a4 BaXXHEHIINX
€CTECTBEHHBIE, MPAKTUIECKHIX
OHOJIOrHYecKHe U IPUIIOKEHUSX;
npodeccuoHabHBIC OCHOBHBIC
MOHSTHS, & TAKKE METO/IbI ¢busnueckue
IIPH PEIICHUN BEJIMYUHBI U
obmenpodecCuoOHATBHBIX (dbuzndeckue
3a1a4y KOHCTAHTHI
OIIK-4.2 YmeTh 3HATh (pU3HUecKue paboTtatb ¢ OCHOBHBIMU
000CHOBBIBATh MPHUHIAIEI padOTel | IprOOpaMu U U3MEPUTEIbHBIMH
UCIIOJIb30BaHUE COBPEMEHHOTO o0opyaoBaHuEeM UHCTPYMEHTaMU
npuOopHoO- JMarHOCTHYECKOTO ¢duznueckoit (onTuyeckue
WHCTPYMEHTAIBLHOM 0a3bl | 000pyAOBaHUSA, naboparopuu; MUKPOCKOIIBI,
IIPH PEIICHUN MPUMEHSIEMOTO B IPaMOTHO CTIEKTpAIIbHBIC
o0mienpogpeccuoHaNbHBIX | TPOPECCHOHATBHON | AKCIUTyaTUPOBATh YCTaHOBKH
3aj1ad chepe anmnaparypy;
BBIOHMpATh CpeACTBa
JUISE
AKCIIEPUMEHTAIbHBIX
HCCIIEA0BAHUI
buznuecKux
IIPOLIECCOB B
npodeccHoHaNBHOM
JIeSITeTTHHOCTH
OIIK-4.3 Bnanets HaBBIKAMU
HaBBIKAMH HCITOTH30BAHUS WCTIOIH30BAHUS

B IIpoecCHOHATBHOM
JeSITeTbHOCTH
COBPEMEHHBIX TEXHOJIOTUI
U MCTOOOB PCIICHU A

OCHOBHBIX TPUOOPOB
1 o0opynoBaHUs
du3nueckoit




n/m

Kon
KOMIIETEHIIUHU

Coneprxanue
KOMTICTCHIINH
(vt €€ gacTH)

Nuaukaropel
KOMIIETCHIIU M

B pe3ynbrare nzyuenus: yueOHON AUCHUIIIMHBI 00y4JarOLIHecs

JOJDKHBL:

3HAaTb

YMETh

BJIAJIETH

o0menpoecCuoHaTbHBIX

3a1a4

naboparopuu;
HaBBIKAMU
peleHuns
TEXHUYECKUX 3a]1a4
C TIOMOIIIbIO
UHCTPYMEHTAIBHOMN
0a3ml;

HaBBIKAMU PEIICHUS
pacYeTHBIX
(busnYecKux 3amau




4. CTpyKTypAa U coJep:KaHue JUCUUIINHBI

4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT
1o ceMecTpam
OOmass TpymoEMKOCTh AUCIHMILIMHBI COcTaBiasieT 2 3ad. ex. (72 wdaca),

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

Tabnuma 2
PacnpeneﬂeHI/Ie prHOéMKOCTI/I JUCHHUIIJIMHBI 11O BU/JIaM paﬁoT 1o ceMeCcTpam
TpyroémMkocThb
Buna yueOHo# padoThI qac. B T. 4. 110 ceMeCcTpam
BCero/* Ne? Ne3

OO0mas Tpy10éMKOCTDb TUCIUIUIHHEI 0 y4eOHOMY 72/0 36 36
TIaHy
1. KonurakTHas padora: 8,25 2 6,25
AynutopHasi padora 8,25 2 6,25
8 MOoM yucie:
aexyuu (J1) 4 2 2
nabopamopHvle pabomuwi (JIP) 4 4
KOHMAKMHas paboma Ha npomedrHcymoyHoM
konmpone (KPA) 0.25 0.25
2. CamocrosiTesannasi paéora (CPC) 63,75 34 29,75
KOHMPOAbHASL paboma 20 10 10
camocmosmenvHoe uzyuenue paz0enos,
camono02omosxa (npopabomka u noemopeHue
JIEKYUOHHO20 MAMePUana u Mamepuaia y4eoOHuKos, 39,75 24 15,75
Nn0020MOBKA K 1AO0PAMOPHbIM U NPAKMUYECKUM
3auamuiam m.o.)
Iloozomoska k 3auemy (KOHMpo.v) 4 4
But mpoMexyTOYHOTO KOHTPOJIS: 3ayer

* B TOM YHCIIE IMMPAKTUYCCKasA MOATOTOBKA.

4.2 Conep:xaHue TUCIHUNINHBI

Tabmuma 3
TemaTuyeckui IJIaH Y4eOHOM AU CHUILINHBI
AyautopHast
HaumeHnoBaHue pa3iesioB H TeM BueayautopHas
AUCHUILTUH (YKPYTHEHHO) Rl padora padora CP
J | JIP | TIKP

Pasnen 1 «MexaHuka» 21 1 20
Paznen 2 «MonekynspHas pu3znka u 15 1 14
TEPMOTMHAMUKA
Bcero 3a 2 cemecTp 36 2 34
Paznen 1 «MexaHukay 6 1 5
Paznen 2 «MonekynspHas pu3znka u 6 1 5
TEPMOTMHAMUKA
Pa3nen 3 «DQnekTpomMarHeTuzmM» 12 1 1 10
Pazgen 4 «OnTuka 1 31eMEHTHI KBAHTOBOM 11,75 1 1 9,75
MEXaHHUKI)
Koumaxmmnas paboma na npomexcymournom 0,25 0,25
xoHnmpoine (KPA)
Bcero 3a 3 cemecTp 36 2 4 0,25 29,75
HUroro mo gucuuiinye 12 4 4 0,25 63,75




Paznen 1. Mexanuka

Tema 1 «KunemaTtuka»

MexaHuka oKpysKaroliel cpelibl 0 KpyroooopoTe HEOPraHMYECKUX U OMOJIOTHYECKUX 3JIEMEHTOB U
KOMIIJIEKCOB.

Kunemaruka To4ku u TBepaoro rteina. Ilepemerienne, cKOpocTh U YCKOPEHHE, TaHICHLIAAIbHAS U
HOPMAaJIbHAs COCTABIIAIOIINE YCKOPEHUS.

Tema 2 «J/luHaMHKa MaTepUaJIbHON TOYKH. JIMHAMUKa BpaIlaTENbHOIO JBUKCHHS TBEPAOTO TENIA»
WNuepuus, macca, UMITYIbC, cuia. He3aBUCHMOCTB Macchl OT CKOPOCTH B KJIACCUYECKOM MEXaHUKE.
['paHu1IbI IPUMEHUMOCTH KIaccu4yeckoil MexaHuku. Cuiibl uHepuu. [IoHsATHE 00 SKBUBAJIEHTHOCTH
CWJI MHEPLIMM U TPAaBUTALMOHHBIX CHUIL.

JnHamuka TBEpAOro Teia. Bpalenue TBepAOro Tena BOKPYr HEMOABUKHOM 0CU. MOMEHT uMITyJibca
TBepAoro tena. MoMmeHT mHepuuu. OCHOBHOE ypaBHEHHE BPALLATEIIBHOTO ABM)KEHHE. MOMEHTBI
nHepuuu npocteix Ten. Teopema Llteiinepa. YpaBHEeHUs IPOU3BOIBHOIO IBUKEHHS TBEPIOIO TENA.
Crartuka. YcioBusi paBHOBECHUS TBEPIOTO Tea.

['apmonmnueckue konebanuss ux sHeprus. CroxeHue KoneOaHuid. BbIHYXIEHHBIE KoeOaHMUS.
Pe3oHaHc, ero ncnosp3oBaHue.

Paznien 2. MonekynspHas pu3nka U TEpMOIMHAMHUKA

Tema 1 «MonekynsipHo-kunetuueckas teopust (MKT)»

Moub BemectBa. Uncno ABoraapo. MoinspHas macca. OCHOBHOE YpaBHEHME KMHETUUYECKON Teopun
rasza Pacnipenenenne Makcsesia — bonbsimana.

VYpaBHeHHE COCTOSHUSA HJealbHOTO Tra3a. 3akoH JlanbroHa. CpeaHsis HHEPrusi MOJEKYJIBI.
BuyTpennss sHeprus uieanbHoro rasza. Mzoxopuueckuit mpouecc. Uucnao creneHeid cBoOOAbI
MOJIEKYJbl. PaBHOpacmpeleneHue »SHepruud 1o CTeneHsM cBoOoAbl. BHyTpeHHss sHeprus
UJCAIBHOrO rasa. TemioeMKocT! ra3os.

Tema 2 «TepMoanHaMuka

TepmoaunaMmuyeckue napamerpsl. [lepBoe Hauano TepmonuHamuku. Pabora rasza. TemnooOmew,
KOJIMYECTBO TEILIOTHL. lIpuMeHeHue mnepBOoro Hadaga TEPMOAUMHAMUKM K HM30IIPOLIECCAM.
Amuabatueiii  mponecc. Temmoemkocts.  VYpaBHenue Maiiepa. Koaddumment Ilyaccona.
[Tomutponneiii nponecc. uknsl. Tepmuuecknit KIIJI nukma. TemnoBsle ABUTraTenu, X0n0IUIbHbIE
mamuHbl. Teopema Kapno. Huka Kapho u ero k..a. Bropoe Hauano repmoaunnamuku. OOpatumsie
U HeoOpatuMmble mnpoueccel. OHTponud. HepasenctBo Kiaysuyca. OmnpezneneHue 3HTpONUU
PaBHOBECHOM CHCTEMBI YE€pe3 TEPMOJMHAMUYECKYIO BEPOSTHOCTH MakpocucreMel. Cuiel n
MOTEHIMAIbHAS SHEPIHsl MEXMOJIEKYJSIPHOTO B3aMMOJACHCTBUA. YpaBHeHHMe BaH-nep-Baansca.
N3orepMmbl Ban-aep-Baanbca u dkcriepuMeHTalbHbIE U30TEPMBI.

Pazzen 3. DnexTpoMarueTusm

Tema 1 «DOnexTpocraTuka»

DNeKTpUUeCKHe 3apsibl. 3aKOH COXpaHeHUus 3apsaoB. B3aumopelictBue 3apsanoB. 3akon Kyrona.
DIEKTPOCTaTHUECKOE T0JIE, €r0 XapaKTEPUCTUKHU. DKBUIIOTEHIIMAIBHBIE TIOBEPXHOCTH U CHUIIOBBIE
JVUHUM  DJIEKTpocTaThyeckoro mnons. Ilpunumn cynepno3uumm  nojeid. [lotok  BekTopa
HaNpsHKEHHOCTU 3JIeKTpocTatndyeckoro nois. Teopema [aycca (quis Bakyyma). [ToreHnmambHbIN
XapakTep ajeKTpocTaThuueckoro noss. [lonsarue nmorennuana. Pacuer pa®oThl npu nepemMelieHuu
3apsna B OJEKTpocTaTudeckoMm nosie. [lupkymsauus BekTtopa E  3I€KTpOCTaTUYECKOro IOJIS.
OrnpeneneHne pasHOCTH NMOTEHIUAIOB B 3JEKTPOCTATHUECKOM Tosie. CBsI3b HANPSHKEHHOCTH H
noreHuuana. ['paauent norennuana.

Tema 2 «IIoCTOAHHBIN INEKTPUIECKUN TOK. DIEKTPOMArHETU3M»

I1OCTOSIHHBINM DIEKTPUYECKUN TOK, YCIOBHUS €r0 CYLIECTBOBAHMSA U OCHOBHBIC XapaKTEPUCTUKH.
Croponnue cuibl. [lonarue D/IC u nanpsxeHus. ConpoTHBIEHHE MPOBOJIOYHOIO NMPOBOJHUKA.
CoenuHeHHs MPOBOAHUKOB. 3akoH OMa B MHTETrpaJIbHOM (popMe U1 OTHOPOTHOTO U HEOTHOPOTHOTO
YYacTKOB 1enH, /s mojHoi nenu. [IpaBuna Kupxroda. 3axon Jxoyns — Jlenna B mHTErpagbHOM
dopme. Momnocts Toka. 3akoH Owma u JDxoyns — Jlennma B nuddepennmansHol  Gopme.
DJIeKTpHYECKH TOK B MeTtaiuiax. Kiaccuyeckas Teopus 3J€KTpONPOBOAHOCTH. TOK B BakyyMe.
OMuccus AEKTPOHOB. ['a30BbIe pazpsabl.
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MarsnuTtHoe 1oJie ¥ ero XapakTepucTuku. Bo3neiicTBe MarHUTHOTO MOJISl HA paMKy C TOKOM M Ha
MPSIMOJIMHEHHBIN MTPOBOAHUK C TOKOM. CHJIOBBIE TMHUU MarHUTHOW MHAYKUUU. CUIIOBasi KapTHHA
MarHUTHOTO TIOJIA TPSAMOJIMHEWHOTO MPOBOJAHMKA C TOKOM M KpYroBoro BHTKa. [Ipunummn
CYNEepIIO3UIIMN MarHUTHBIX 1oJieil. 3akoHn buo — CaBapa — Jlamiaca. Bo3elicTBre MarHUTHOTO TIOJIS
Ha JBHKyIuiics 3apsa. Cuna Jlopenna. J[BrkeHue 3apsia B MAarHUTHOM I10J1€.\

Paznen 4. OnTuka U 371€MEHTbl KBAHTOBON MEXaHUKHU

Tema 1 «I'eomeTprueckasi ONTHUKA

3aKOHbBI FeOMETPUUECKON oNTUKH. [IpMeHeHNE 3aKOHOB reoMeTpudeckoi onTuku. Mcnonb3oBanue
IUIOCKUX U cdepuyeckux 3epkai. Ilpenomnenue Ha chepuueckux moBepxHocTax. [lorpemrHoctu
onTtuyeckux cucreM. Onruyeckue npudopsl.

Tema 2 «BonHoBast onTHKa U KBAHTOBBIE CBOWCTBA CBETA

WnTepdepenius cBera. YcinoBus BOSHUKHOBEHUs HHTepdepeHInu. MeToa BEeKTOpHOM JuarpaMmbl
JUISL CIIO’KEHUSI IBYX MJIM HECKOJBKUX BOJH. [IpuHIMN noixydyenus nHTep)epeHINOHHON KapTHHBL
YcioBus MakCUMyMOB U MUHUMYMOB. Pa3HocThs (a3 u paznocts xona. MntepdepeHius B TOHKOM
wienke. Kombiia Heiorona. MHTepdepeHnnoHHbIe TPHOOPH (MHTEPPEpOMETPHI), Tojorpadus.
[IpocBeTiieHHne ONTUKH.

Hudpakmus ceera. [lpunnun [roiirenca-®penens. 3oubl Openens. Judpakuus Ha KpyrioMm
orBepctuu. [udpakuus Ha mmuHHON wmenu. [udpakiuonHas pemieTka. [1aBHbIE MaKCUMYyMBI.
['maBHBIE MUHUMYMBI. Pa3pematoiias cnocoOHOCTb.
[TonspuzoBanuslii  cer. [lomspuzanus npu
JTy4YenpeIoMIICHHE.

TemoBoe wu3yuyenue. PaBHoBecHoe wu3imydyenue. JlydeuwcrnyckaTenbHass W TOTJIONIATEIbHAS
cnocoOHocTH. AbcomoTHO uepHoe Teno. 3akoH Kupxroda. 3axon Credana — bombivana.
Pacnipenenenue »Hepruu B CHeKTpe aOCOMIOTHO yepHOro tena. KBaHToBas rumoresza u Qgopmyna
[Tnanka. Ontuyeckasi TUPOMETPUSL.

®doroanekTpuueckuii 3pPextT u crnocodbl ero HaOmonaeHus. OcHOBHBbIE 3aKOHBI (GoTodddeKTa.
VYpaBuenue DitHmTeliHa. POTOIIEMEHTHI. DIIeMEHTHI (POTOMETPUH. 3aKOH OCBEUICHHOCTH.

OTPaXCHUHU n IMPpCIIOMJICHHH. I[BOﬁHOG

4.3 Jlekuun / 1aGopaTopHbIe 3aHATHS

Tabnuna 4
Conep:xanue JieKIUii / JJa00pPaTOPHBIX 3aHITHIH W KOHTPOJIbHbIE MEPOTIPUSITHS
Koa-
®opmupyembie Bupn BO
Ne Ne m HazBanme .]'IeKIIPIﬁ/ KOMIICTCHIIUN KOHTPOJb q7co
I /;1 Ne paznena J1a00paTOPHBIX/ 5 (MHAMKATOPBI HOT'0 BH":“
NPAKTHYECKHUX 3AaHATHH JOCTHKEHUST | MEPONPHS | ;parry
KOMIIeTCHIIN 1) THSA ueckast
moAroTo
BKa
1 | Pasgen 1. «Mexanuka» 2
Tema 1 Jlextus Ne 1.1 «Mexanukay» | YK-1 1
«Knnemarnka» (c mpuMeHeHneM (YK-1.1;
Tema 2 «/luHamMuka | MyIbTUMEAUINHOTO VYK-1.2)
MaTepuaibHOW TOYKHU. | 000pYIOBaHUS) OIIK-4
Junamuka (OITK-4.1)
BpallaTeIbHOro JlaGopatopHas pabota Ne YK-1 3ammTa 1
ABKeHus  TBepaoro | 1.1 «OxcnepumentansHoe | (YK-1.1; nmaboparo
Tena» U3y4€HHE 3aKOHOB VK-1.2) pHOM
MEXaHUKH OIIK-4 paboThI
(OIIK-4.1,
OIIK-4.2;
OIIK-4.3)
2 Pa3nen 2. «MomnekynsapHas pu3nuka ¥ TEpMOAMHAMHUKAY 2
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Koa-

dopmupyembie Bun BO
Ne u Ha3BaHue JIeKIMii/ KOMIIETEHIMH | KOHTpOIb | 12€0
Ne [u
i Ne paznena J1200paTOPHBIX/ (MHIMKATOPBI HOTO B}mx3
NPAKTHYECKUX 3aHATHI JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
Tema 1 Jlexums Ne 2.1 VK-1 1
«MonekymnspHo- «Monekynspaas puzukau | (YK-1.1;
KUHETUYECKas TEOpUs | TEPMOAUHAMUKAY YK-1.2)
(MKT)» (c mpuMeHEeHNEM OIIK-4
Tema 2 MYJITUMEIUIHOTO (OIIK-4.1)
«TepmoguHaMuKa» 000pyOBaHuA)
JlaboparopHas pabota Ne YK-1 3aImTa 1
2.1 «DkcniepuMeHTaIbHOE (YK-1.1; naboparo
M3y4eHHE 3aKOHOB YK-1.2) pHOI
MOJIEKYJISIpHOU (PU3UKU U OIIK-4 paboThI
TEPMOJIVHAMUKI (OIIK-4.1;
OIIK-4.2;
OIIK-4.3)

3 Pa3znen 3. «DiexkTpomMarHeTuzM» 2
Tema 1 Jlexnms Ne 3.1 YK-1 1
«DNEKTPOCTATHKA» «DNeKTpoMarHeTu3M» (¢ (YK-1.1;

Tema 2 «IlocTosiHHBIN | IPUMEHEHUEM YK-1.2)
3JIEKTPUYECKUNA  TOK. | MyJIbTUMEAUNHOTO OIIK-4
DNeKTpOMarHeTusm» | o0opy10BaHuUs) (OIIK-4.1)
JlaGopaTtophnast pabota No VK-1 3aIuTa 1
3.1 «Okcnepumenrtanbioe | (YK-1.1; nabopaTo
M3y4eHHE 3aKOHOB YK-1.2) PHBIX
DIIEKTPOMArHeTU3Ma OIIK-4 pabor
(OIIK-4.1;
OIlK-4.2;
OIIK-4.3)

4 Pa3zpen 4. «Ontuka v 31€MEHTHI KBAHTOBOM MEXAHUKH 8/0
Tema 1 Jlexust Ne 4.1 «Ontukan | YK-1 2
«I"eomeTrpuueckas SJIEMEHTHI KBAHTOBOU (VK-1.1;

OTITHKAa» MEXaHUKN YK-1.2)
Tema 2 «BonHoBas | (c npuMeHEHHEM OIIK-4
ONTHKA W KBAaHTOBBIE | MyJIbTUMEAUNHOTO (OINK-4.1)
CBOMCTBA CBETa» 000py10BaHU)
JlaGopaTtopHnast pabota No YK-1 3ammuTa 2
4.1 «OkcnepumentansHoe | (YK-1.1; nabopaTo
U3y4deHUe 3aKOHOB onTukm» | YK-1.2) pHOM
OIIK-4 paboTbI
(OIIK-4.1;
OIlK-4.2;
OIIK-4.3)
5 Paznensr 1-4 KonrponbHas padora no YK-1 KonTpons 2
paznenam 1-4 (VK-1.1; Hasg
YK-1.2) pabota
OIIK-4
(OIIK-4.1,
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Kour-
dopmupyembie Bun BO
No Ne u Ha3BaHHUe JIEKIMii/ KOMIIETEHIIMH | KOHTPOJIb ‘Iz/lco
o Ne paznena J1200paTOPHBIX/ ) (MHIMKATOPBI HOTO Bﬂm'(“
NPaKTUYeCKUX 3aHATHI JIOCTHIKEHHS] | MEPONPHS | pnacru
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
OIIK-4.2;
OIIK-4.3)
Tabmuma 5

Ne | Haseaume paznena, | IlepeueHb paccMaTpuBaeMbIX BOIPOCOB VIS CAMOCTOSITEILHOTO

n/n TEeMbI U3yYeHHs

Pazpen 1

1. | Temal [MIpenmer ¢usuku. Meroabl (U3HYECKOTO WCCIeAOBaHUsA. Poib
«Kunemaruka» Gbu3MKM B pa3BUTUM TEXHUKH U BIHUSHUE TEXHUKU Ha pa3BUTHE

¢u3uku. Krnaccuueckas wmexanuka. IIpocTpancTBo U Bpems B
KJIaCCUYECKOW MexaHuKe. Pu3ndeckue MOAEIIH.
(OIIK-1.1, OIIK-1.2, OIIK-1.3)

2. | Tema 2 «J/lunamwuka | Jlunamuka. Mexanudeckas cucrema. Cuma. Macca W HMITyNbC.
MaTepUalbHOU Mowment unepuuu. Teopema ILlteiinepa. MomeHT cunbl. OCHOBHOE
Toukd.  JlMHamMuKa | ypaBHEHHE TMHAMHUKHU BpaIaTeIbHOIO JBUKEHUS TBEPJIOTO Tea
BpaLaTEeILHOTO DOHeprusi Kak yHHBEpCaJbHas Mepa pa3iuyHbIX (OpM IBMKEHUS U
JBUKEHUS TBEPAOTO | B3auMoaercTBUs. OCHOBHOE YpaBHEHUE MHAMHMKHU BpPAIATEIbHOTO
Tena» JBUKEHHUSI TBEpAOro Ttena B 0000meHHOM Buze. I'mapocraTtuka

HeCkMMaeMoil skuakoctu. JlaBnenue ctonba xuakoctu. Cuna
Apxumena. YcnoBus miaBanus teil. Jlegopmaiiusi B TBEpIOM TeeE.
Knaccugukanus konebanuit. Mexanndeckue konebaHus. DHeprus
konebanuii. uddepenunansHoe  ypaBHEHHE  TapMOHHYECKHX
Kosiebanuil. BonHoBoe nBmxenue. Ilnockas rapMoHHueckas BOJHA.
JlnuHa BONHBI, BOJHOBOE 4YHCIIO, (a3oBasi CKOPOCTb. YpaBHEHHE
BOJIHBI.

(OIIK-1.1, OIIK-1.2, OIIK-1.3)

Paznen 2

1. | Temal CratucTuyeckuii M TEpMOJMHAMUYECKHII METOJbl HCCIIEIOBaHMUS.
«MounekymnspHo- MonexkynsapHO-KMHETHUECKOE TOJIKOBAaHHE abcomoTHOM
KMHETHYeCKas temmnepatypsl. (OI1K-1.1, OIIK-1.2, OIIK-1.3)
teopus» (MKT)

2. | Tema?2 TepMoguHamMuyeckue napameTpsl. TepMOJIUHAMUYECKOE PABHOBECHE
«TepMoanHamuka. u nporecc. M3onpoueccol. Pabora raza. TeriooOMeH, KOJIMYECTBO
SIBrieHus mepeHoca» | TEIIOThl. BHYTpeHHSIE SHeprus ujeanbHOro rasza. llpuMenenue

NEepBOTO Hayajga TepMOJMHAMMKHM K u3orpoieccaM. Koadouiment
[Tyaccona. Ilomutponnsiit mpouecc. Teopema Kapuo. Obpatumsie u
HeoOpatumbie nporecchl. (OITK-1.1, OTTK-1.2, OTIK-1.3)

Paszpnen 3

1. | Temal DneKTpUYecKue 3apsbl. 3aKoH COXpaHEHUs 3apsAI0B.
«ONEKTPUIECTBOY B3anmopeiictBue 3apsnoB. 3akoH KyioHa. OnekTpocTaTmdeckoe

10JIE, €r0 XapakTEepUCTUKU. [IpOBOAHMKM B 3IIEKTPOCTaTUYECKOM
nosie. PaBHOBecwe 3apsiioB B INPOBOJHHUKE. THIIBI JTHAJIEKTPUKOB.
[Tonspuzanuss AMDIEKTPUKOB U €€ BHIBL. (CBEpXIPOBOAMMOCTD.
[Monymposoauuku (OITK-1.1, OITK-1.2, OITK-1.3)
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Ne | Haszpaume pasnena, | IlepeueHb paccMaTpuBaeMbIX BOIIPOCOB /ISl CAMOCTOSITEILHOIO
n/n TeMblI HU3y4YeHUs
2. |Tema2 CunoBasi KapTHHAa MarHUTHOT'O TOJISL IPSIMOJIMHEMHOT O TPOBOAHUKA C
«IIocTosiHHBIN TOKOM UM KpyroBoro BuUTKAa. HaMarHuumBaHMe MarHeTHKOB.
ANeKTpuyeckuil Tok. | HampsskeHHOCTh MarHUTHOTO Mojs. MarHutHash NMPOHUIIAEMOCTbh U
DNEeKTPOMArHeTu3M» | MarHuTHas BOCIPUUMYHUBOCTE. Toku Dyko.
DHEPreTUYECKUe XapaKTePUCTUKH dJIeKTpoMarHUTHRIX BoJH. (OIIK-
1.1, OIIK-1.2, OTIK-1.3)
Paznen 4
1. | Temal OnTuka. 3akoHbl reomerpuueckoi ontuku. lloaHoe BHYTpeHHee
«["eomeTpuueckas otpaxkenue. Jucnepcus. JIuazel. Onrtuueckue mpuodopsr. (OITK-1.1,
OIITHUKAY OIIK-1.2, OIIK-1.3)
2. | Tema 2 «BonHOBass | DMIUPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
OINITHKA U KBAaHTOBBIE | DHeprust cBs3u sipa. Jlepext wmacc. DHepretuueckuit dddext
CBOICTBa CBETa» anepHoi peakuuu. SnepHeie peakuuu. IloHstue o no3umeTpuu u
samme. (OIK-1.1, OIIK-1.2, OI1K-1.3)
5. O0pa3oBaTteibHbIE€ TEXHOJIOTUH
Tabmauia 6
ITpumeHeHMe AKTUBHBIX H HHTCPAKTHUBHBLIX 06p33OBaTeJ'ILHI)IX TEXHOJIOT UM
HaumenoBanmue
HCII0JIb3yeMBbIX
Ne AKTHUBHBIX H
Tema u popma 3aHATHHA
n/n HHTEPAKTUBHBIX
00pa3oBaTeILHbIX
TEXHOJIOT Uil
1 JlaboparopHas pabota Ne 1.1 «DkcriepuMeHTaIbHOE U3yUCHHE JIP | PabGoTa B MambIx
3aKOHOB MEXAHUKI» rpynmnax
2 JlaboparopHas pabota Ne 2.1 «JkcriepuMeHTAIbHOE U3yYSHHE JIP | PabGoTa B MambIx
3aKOHOB MOJICKYJISIPHOW (PU3UKHU U TEPMOTUHAMUKI) rpymmax
3 JlaboparopHas pabota Ne 3.1 «DkcniepuMeHTalIbHOE U3yYCHHE JIP | PabGoTa B MambIx
3aKOHOB JIEKTPUYECTBA U MAarHETU3Ma» rpymmax
4 JlaGopaTtopHnast pabota Ne 4.1 «DkcniepruMeHTAIbHOE N3yUEHUE JIP | PaGoTa B ManbIx
3aKOHOB ONTHKU» rpynmax

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH Y MPOMEKYTOUYHAS ATTECTAIUSA

o uTOraM OCBOCHMA JUCIHHUIIJIMHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aIAHUS WJIN UHbIe MATEPUAJIbI, HE00X0UMbIE
JJISI OLlEHKH 3HAHUI, YMEHHUI U HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH

TunoBsie 3a1a9u JJIs1 3aITUTHI JAOOPATOPHBIX PaboT, i 3a4eTa

[Ipumep TUMOBBIX 3a7a4 JUIsl TEKYIIETO KOHTPOJISI 3HAHUN 00y4aronIuxcst

Tunosble 3a1a4u no pasaeny 1

1. MarepuasbHas ToUKa JBIKETCS. B IPOCTPAHCTBE COMMIAcHO ypaHennsM: X (t) =5t (M),

y(t)=4-2t* (M), z(t)=3t—4t’>(m). Haiitu MOmymn CKOPOCTH M yCKOPEHHs TOYKH B MOMEHT

BpeMeHH t=1c.
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2. Kakoil yroym cocraBiseT BEKTOp IIOJIHOTO YCKOpPEHHWsS TOYKH, JIeXkKalledl Ha o00o1e
MaxoOBHKa, C paLyCOM MaxoBHKa 4epe3 t=1,5c¢ mocne Hauana IBUKEHUS? YTIOBOE YCKOpEHUE
maxoBuka & = 0,77 pax/c’.

3. Haiitu wm3meHeHume wummyiabca Immapuka Maccel M=100r mpu ygape o 3eMI0 U
KOJIMYECTBO BBIIEIMBIIEHCS TEIUIOTHI, eciii OH mangaer ¢ Beicotsl N, =200cM, a mocne ymapa
nojauMaercs Ha Beicoty h, =180 cm.

4. ToHkocTeHHBIM mMIMHAP auamerpoM D =30cm u wmaccoit m =12 kr Bpamaercs
cormacHO ypaHeHmio  @(t)=A+Bt+ Ct®, tme A=4pan, B=-2pan/c,C=0,2 pan/c®.

Onpenenurs AeHCTBYOIIUI Ha UIMHAP MOMeHT cuit M B MOMeHT Bpemenu t =3¢ .

5. JlaBneHue BOJBI, TEKYIICH 110 TOPU3OHTAIBHOM TpyOe, TPH N3MEHEHNH TUIOINAAN CEYCHUS
yBenuumiock Ha 350 I1a . Onpenenuts M3MEHEHNE CKOPOCTU TEUYCHHUS, €CIIM HayallbHAsi CKOPOCTh

cocraBisina 1,5 m/c.
6. dusnueckuii MasTHUK B BHJE TOHKOIO CTEpxHs mmHOM | =120 cM Ko1e61ercss 0KoIo

TOPU3OHTAIIBHOM OCH, IEPIECHIUKYISIPHOW CTEPKHIO, M HAXOMJSIIECHCS HAa pPAacCTOSHUM da OT
cepenuHbl cTepkHs. [Ipu kakoMm 3HaueHuu a nepuoj kojebaHuil T MMeeT HauMeHblee 3HaueHue?
Haiiu ero.

7. OnpenenuTh NepuoJ KoJeOaHWH U MaKCUMalbHYIO CKOPOCTb JIBXKEHMS TIpy3a

. T
MaTeMaTUYECKOr0 MasTHUKA, COBEPIIAIOIIEr0 KOJeOaHus 110 3aKoHy X = 0, 2Sin (27zt — gj (m).

8. Uemy paBHa mpuBefeHHas IMHA (DPU3UUYECKOTO MAasSTHUKA, COCTOSIIEr0 U3 TOHKOTO
crepkHst Maccoit 1kr mumHor 80 cM , KOTOPBIH MOABEHICH HA OCH, OTCTOSIICH HA OHY YETBEPTYIO

JUIMHBI OT OJHOr'0 U3 €r0 KOHI[OB?
9. Ompenenuts uHY BosiHbI yactotoit S0 I'1y, ecnu 3a 10 ¢ oHa mpeojjosneBaeT 3 KM .

Tunosble 3a1a4u N0 pasaeny 2
1. KomnyectBo BemectBa renmust v =1,5monb, temneparypa 1 =120K. Omnpenenutsb

CYMMapHYIO KHHETHYECKYIO DHEpTrHi0 E, mocTymarensHOro JBHKEHHS BCEX MOJISKYIT 3TOTO rasa.

2. OnpenenuTh CpPENHIO UIMHY CBOOOAHOTO mpodera A MOJNEKynsl a3oTa B COCYHAE
BMecTHMOCTBI0 V =5 1. Macca rasa m= 0,51 . DddextusHsiii quamerp monexyist 0,3-107° m.

3. Uemy paBHO m3meHeHHe >HTponuH 10T Bo3myxa Mpu M30TEPMHUYECKOM PACIIUPEHHU OT
3 o 8 auTpoB?

4. Tlpu BBICOKO# TeMIlepaType IMOJIOBHHA MOJICKYJT a30Ta JUCCOI[MUPOBAJIa Ha aTOMbL. Yemy
paBHa YyIENbHAas TEMIOEMKOCTh C, TIPH TOCTOSHHOM JABJIEHMH B JTUX ycioBusax? Haitu

IIOKa3aTcjib a,[[I/Ia6aTBI.

Tunossble 3aga4uu o pasaeiay 3
1. Tpu Toueunsix 3apsiga (, 29, —0 HaxoAsATCS Ha OJHOU MPSMOMU, PACCTOSIHUS MEXKIY

cocemHuMH 3apsiiamu paBHo O . HaifTi HanpsKeHHOCTH DIICKTPUYECKOTO MOJIS B TOYKE HA ITOM JKe
npsIMOi Ha paccTostHum (0 OT OTPHIATETIBHOTO 3apsiia
2. B BepmmHax TpeyroibHUKA CO CTOPOHAMH 10 2 CM HaXOJISATCs paBHbIE 3apsiabl o 2 HKL.

Haiitu pe3ynbTUpyIOIIYIO CHIly, JeHCTBYyIOIIyI0 Ha ueTrBepThlii 3apan 1uKn, momemeHHbIH
B CE€peAUHE CTOPOHBI TPEYTOJIbHUKA.
3. Tpu ranpBaHnuecKux d1emMenTa & =3B, &, =5B, & =2 B coeanHens! mapamiensHo U

3aMKHYTBl Ha BHelIHee compoTuBieHrne R=2Owm. Ux BHyrpenHue compotusieHus I} =10m,

Ir,=20M u I, =0,50M. Haiitu Tok BO BHEIIHEH IIEMH U HAPSDKEHHSI Ha KaKIOM 3JIEMEHTE.
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4.1lo AByM KpPYrOBBIM BHTKaM, UMEIOIUM OOIIMH IEHTpP, TEKYT TOKH cuiod SA u 4 A.
Pannycel BUTKOB COOTBETCTBEHHO paBHBI 4cM W 3cM. Yron Mexay ux rmiockoctsmu 30°.
OnpenenuTs MHAYKIUIO U HAPSHKEHHOCTh B IIEHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIE CITydau.

5.Konebatenpuplii KOHTYp uMeeT WUHAYKTHBHOCTH L =16IH, évmkocth C=40HD u
MakcHMalibHOE HanpspkeHune Ha 3akumax U = 200 B. Yemy paBHa B HeM MakCHMalbHas CHJIa TOKa?

Tunossble 3a1a4uu no pasaeny 4
1. Ha nudpakunoHHyro peuieTky HOpMaJbHO MaJaeT MOHOXPOMATUYECKUH CBET C AJTMHOU
BosHbl 600 HM. Omnpenenure HaUOONBIINA TOPSJAOK CIEKTPA, MOJTYYCHHBIH C MOMOIIBIO 3TOH

PELIETKH, €ClIU €€ TOCTOsTHHAsA d = 2 MKM .

2. EcrecTBeHHBIN CBET MPOXOAMUT Yepe3 MOJSIPU3ATOP U aHAIU3aTOp, MOCTABICHHBIE TaK,
YTO YToJI MEXY MX IJIaBHBIMU IUTOCKOCTAMU ¢ = 45° . [lonspuzaTop oTpaxaet u npeaomisieT 5%

MaJIaloliero Ha Hero cBeta. [loTepsimu B aHaim3aTrope MOXxXHO0 npeHeOpeub. KakoBa MHTEHCUBHOCTb
Jy4a, BBIICANIETO U3 aHAIN3aTOPa, IO OTHOIICHHH K HHTEHCUBHOCTH €CTECTBEHHOTO CBETA?
3. ®oton npu 3ddexkre KomnroHa Ha cBOOOIHOM 3yIeKTpoHE ObLT paccesiH Ha yroa 90°.

OmnpenenuTh MMITYIbC, MPUOOPETEHHBIA AICKTPOHOM, €CIH JHEPrus (OTOHA O pPaCCesHHs
1,02 MaB.

4. Omnpenenuthb, KaK M3MEHUTCS JJIMHA BOJHBI € Bpoiiisa s1eKTpoHa aToMa BOJOpOIa MpH
MepPeXo/Ie €ro ¢ YeTBEPTO OOPOBCKOW OPOUTHI HA BTOPYIO.

5. Ompenenure, Ha CKOJIBKO H3MEHHIACh DSHEPrUS JJCKTPOHA B aTOME BOAOPOAA IIpH
U3IyYCHUU aTOMOM (OTOHA C JUTHHOM BOsHBI 0,486 MKM .

[Ipumep THIIOBOrO BapraHTa KOHTPOJIbHON pabOThI
JUJISL TEKYIIETO KOHTPOJIS 3HAHUM 00y4Jaronuxcs
1. Tlpy TOPHU3OHTAIBHOM IIOJIETE CO CKOpPOCThIO » =250 M/c cHapsim maccoit M =8kr
pasopBajics Ha [Be 4acTH. Bonbluas yacTh Maccoil M, =6kr momyumma ckopocts U, =400 Mm/c

B HalpaBJIeHUH oJieTa cHapsiia. OnpenesnTh MOAYJb U HallpaBJiIeHue CKOPOCTH U, MEHbILEH yacTu
cHaps/a.

2. OnpenenuTh KOJWYECTBO TEIUIOTHI Q, KOTOpoe HaJlo COOOIIUTH KHCIOPOIY O0BEMOM
V =50 1 npu ero M30XOpHOM HarpeBaHUH, YTOOBI TaBIICHHE Ta3a MmoBbicHiIoch Ha AP = 0,5 MIla .

3. IMeummaka maccoit M =200 mMxr, nHecymas Ha cebe 3apsnx (=40uKn, srerena
B DJIGKTPUYECKOE TIOJie B HAIPABJICHWW CHJIOBBIX JWHUH. [lociie TpPOXOXKICHUS pPAa3HOCTH
noreruanoB U = 200 B neutraka nmena ckopocts v =10 m/c . Onpesenuts CKOPOCTh Uy MBUTHHKH
JI0 TOT0, KaK OHa BJIETela B TOJIE.

4. DIIEKTpOH JBWXKETCS B OJHOPOAHOM MAarHUTHOM mone ¢ uHAyknwed B=0,1Tn

1o okpyxHoctu. Onpenennure yrioByr CKOPOCTh BPALIEHUS 3JIEKTPOHA.

5. IapannensHbli My40K CBeTa MEPEXOIUT M3 TIHUIEpUHA B CTEKJIO TaK, YTO IMYYOK,
OTPaXEHHBI OT TPAaHUIIBI pa3zjiesia ITHUX Cpel, OKa3bIBACTCS MaKCUMAJIbHO MOJIIPU30BAHHBIM.
OnpenenuTts yroia y MEXIy MaJaroliiM | MPEeTOMJICHHBIM MTy9YKaMHU.

Bormpocs! ajist 3ammThl 1a00paTopHBIX paboT

Bonpocs no pasnpeay 1

=

3akoHbl HeroToHA
OCHOBHOM 3aKOH JMHAMUKH BpaliareabHoro aBuxkeHus. Ero hopMynupoBku

N

3. Tlapamerpsl (S,v,a) PaBHOMEPHOrO M PAaBHOIEPEMEHHOTO JBWKeHWs. KuHeMarmueckue

(bopMmyIbI
Kunernyeckast 3HEpIrHs BpalaTeIbHOTO JIBUKCHHUS
IIpupona 1 BUIBI CUII TPEHUS

ok~
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CoNoOR~WNE

6. Cwua TpeHHs KaueHusl, CKOJIbKEHUS, TIOKOs

7. Tlapametpsl 1 GOpPMYIIBI, ONMKUCHIBAIOIINE BPAIATEILHOE TBUKCHIE

8. MoMeHT uHepIUU MaTepHaIbHON TOUKHU U Teja

9. OcCHOBHOI1 3aKOH IMHAMHKH BPAIATEIbHOTO ABHKCHHS

10. Teopema lTelinepa

11. JIuarpamma pactspkenus. [lpenen npoyHOCTH, yIPYTOCTH, TEKYYECTH

12. 3akon ['yka B muddepennuanibHol 1 HHTETpaibHON opme. OTHOCUTEIBLHOE U a0COTIOTHOE
ynnuHenue. Harnpsoxenue

13. 3akoH coxpaHeHUsI MEXaHUYECKOW SHEPTUU

14. 3akoH coxpaHeHHUsI MOMEHTAa UMITYJIbca [IPH BpallaTeIbHOM JIBUKEHUU

15. Onucanue ABUKEHUS Tela B 1I0JI€ CUJI TSDKECTH (1O YIJIOM K TOPU30HTY)

16. YpaBHeHUE HEPA3PBIBHOCTH

17. YpaBuenue bepuyinu

18. Bszkocts. KoadduumeHt BA3KOCTH (IuHAMHUYECKOW W KuHeMaTudeckoi). Ilapamerpsl,
OIIPEACIAIONINE BA3KOCTh CPE/IbI

19. Pexxumebl Teuenus xuaxkoctu. Yuciio PeliHonbaca

20. ®uznveckuii, Npy>KUHHBIN U MaTeMaTHYECKU MasTHUK. [IpuBeieHHast AyTuHA PU3NIECKOTO
MasiTHUKa

21. XapakTepucTHKH KoJieOaHuii (TIeprUo/I, 4acTOTa, aMIUTATY1a, da3a)

22. Bonna. Busl BoaH. XapakTepUCTUKA BOJH

23. ®opmyra pacyera epuoja MNpyKMHHOTO, (PU3NIECKOT0 M MATEMAaTHIECKOTO MasTHUKA

Bonpocsl no pasneny 2
OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON Teopuu
W neansHblii ra3
VYpaBHEHHE COCTOSHUS UACATBHOTO rasa
IlIxana KenpBuna u Llenbcus
I"a30BbIE 3aKOHBI
N3onporeccer
IIepBoe HavyasI0 TEPMOJAMHAMUKHI
KIIJ] TeruioBoro nBuratesns 1 uaeanbHol MamuHbl KapHo
PeanbHsblii ra3. YpaBaenue Ban-/lep-Baansca
10 Anuabatnsiif mponecc. Koapdunuent ITyaccona

CoNoR~LNE

Bonpocsl no pazaeny 3
HanpskeHHOCTB ¥ MOTEHIUAI 3JIEKTPOCTATUYECKOTO MOJISA, CBSI3b MEXKAY HUMHU
[Tpunuun cynepno3uiuu nosuen. Pabora nomus
Teopema 0 LIUPKYIAUN BEKTOPA HANPSHKEHHOCTH
CHIIOBBIE IMHUU U OKBHUIIOTCHIHNAJIBHBIC TIOBEPXHOCTHU, UX B3aUMOCBA3b. BeKTOp TpagucCHTa
Teopema ["aycca JuIst 3I€KTPOCTATHYECKOTO TOJISI B BAKYYME M BEII[ECTBE
Emxocts. [TapaMeTpsl, onpenensronme eMKOCTh IIIOCKOTO KOHACHCATOPa
CBsI13b HAIIPSDKEHMSI U HAMIPSDKEHHOCTH B AJIEKTPOCTATUYECKOM T10J1€
CoennHEHHS KOH/IEHCATOPOB
Tumnbl TUAIEKTPUKOB U BUBI ToJsipu3atiiy. [lonspuzoBaHHOCTb. JuanekTpruueckas
MIPOHHIIAEMOCTh. DIIEKTPUIECKOE CMEIICHNE

. DHeprus 3apsHKeHHOTo MPOBOJHHKA, KOHAeHcaTopa. O0beMHas INIOTHOCTh SHEPTUU
11.
12.
13.
14.
15.
16.
17.
18.

ConpoTHuBICHUE MPOBOJIOYHOTO TPOBOTHUKA

CoenuHeHus MpOBOAHUKOB

Cuita ¥ IOTHOCTH TOKa

3akoHbsl OMa

3akoH J[xxoyns — Jlenna

[TpaBuna Kupxroga

[TomympoBOTHUKH, MX OTJIMYKE OT METAIIIOB U IUDJIEKTPUKOB
DJIEKTPOHHAS U JBIPOYHAS MPOBOAMMOCTD B OJYIPOBOJHUKAX
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19. CobGcTBeHHast U TpUMECHAs! TPOBOIMMOCTH B TTOJTYITPOBOTHUKAX
20. TTonynpoBoaHuKH P - ¥ N -THUIA, UX [TOJIyYEHUE

21. MarautHoe moJje, ero xapakrepuctuku. CwnoBble quHuU. Cuia JlopeHna u cwia Ammepa.
3akoH buo-Casappa-Jlannaca. MarautHoe nose 3emin
22. OCHOBHBIE MOJIOXKEHUS TEOPHH dJIEKTPOMarHuTHOro nosst MakcBesuia. YpaBHenus MakcBesia.

Teopema o mupkynsiun Bekropa B . Teopema ["aycca s MarHUTHOTO TOJISE B BAKYyME
23. ®eppo-, mapa- U JUaMarHeTUKH, UX OTIMYUTEIbHbIE 0COOCHHOCTH. MeXaHu3M (hopMHpPOBAHUS
OCTaTOYHON HaMarHMYeHHOCTH y ¢peppomaraeTnkoB. Touka Kropu. [letns rucrepesuca

24. MarnutHoe mone. Ilotok Bekropa B. fIBinenue 5SIEKTPOMAarHUTHOW WHAYKIUH U
camounaykuuu. [Ipasuino Jlenna
25. OCHOBHBIE NIOJIOKEHUS TEOPUHU AIIEKTPOMArHUTHOTO 1oJisl MakcBeiuia. Y paBHEHUS

Makcgemna. Teopema o nupkyisinuu Bektopa B . Teopema ["aycca gt MarHUTHOTO OIS B
BaKyyMe

Bonpocsl no pazaeny 4
1. 3akoHBI OTpaXKEHMSI U MPEIIOMIICHHSI CBETOBBIX BOJIH
OTtHocuTeNbHBINA U a0COJIIOTHBIN MOKa3aTeNn MPEIOMIICHUs. SIBIeHNE MOJHOTO BHYTPEHHETO
OTpaKeHUs
[Monstpuzanus cBera. Yron bprocrepa. 3akon Maioca
HNuTtepdepennus u qudpakims cBeTa
Onpit FOHra. MaTepdepeHnys B TOHKUX MICHKaX
Kosbia HetoTOHa B OTpask€HHOM M ITPOXOSILEM CBETE
YcnoBue naTEpHEPEHIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB
[Ipunuun INolirenca-Openens. 3oub1 Openens
YciioBHe IIIaBHBIX MAKCHUMYMOB 1 MUHUMYMOB JUISL TH(PAKIIMOHHONW PELICTKH
0. AudpakuroHHas KapTiHa B MOHOXPOMAaTHYECKOM U OesioM cBeTe. Pazpemaromas criocoOHOCTh
TU(PPAKIMOHHON peleTKH
11. sABnenue dpotorpdexra. Bunsr poroadpdexra
12. VpaBuenue Diinmmreitna. Kpacnas rpannna gorosdgexra
13. ITapameTpsl, XapaKTepU3yIOIIHe CIOCOOHOCTH TEIl MOTJIOMIATh U U3TY4aTh AIEKTPOMArHUTHBIE
BOJIHBI
14. 3axon Kupxroga. 3akon Credana — bonbiimana. 3akon Buna
15. A6comtotHO yepHoe Teno. Cepoe Teno
16. Criextp. Bunsr criektpoB. CrieKTpbl HCITyCKaHUs U MoronieHus. CeKTpaibHbIN aHaIu3 U ero
pUMEHEeHHe
17. lloctynars! bopa. OOpa3zoBaHue crieKTpa U3IyUEHHs aToMa BOJ0pO/ia

N

RoOoo~No Ok

[lepedyeHb BOMPOCOB, BEIHOCUMBIX Ha TIPOMEKYTOUHYIO aTTECTAIUIO (3a4eT)
Pasnen 1 «Mexanuka»

1. IIpenmer ¢pusuxu. Meronsl pusndeckoro nccienoBanus. Poiab Gu3uku B pa3BUTUU TEXHUKU
U BJIMSIHUE TEXHUKU Ha pa3BUTHE (PUBHKH.

2. MexaHndeckoe IBW)KCHHE Kak MpocTedmas Qopma aprokeHHs marepud. Kiaccmueckas
MexaHuka. [IpocTpaHcTBO 1 BpeMs B K1acCHYECKON MexaHuke. Ou3nyeckue MOJEIH.

3. Kunematunueckoe onucanue IBHXEeHUS TOUKH. CKOPOCTh U YCKOPEHHUE MPH KPUBOJIMHEHHOM
nBrxkeHnn. HopManbHOe 1 KacaTellbHOE (TaHT'€HIIMAIbHOE) YCKOPEHHUS.

4. ]JIBW)KEHHE TOYKH IO OKPY)KHOCTU. BEKTOpHI yrIOBOW CKOPOCTH M YIJIOBOTO YCKOPEHHUS.
CBs13b JINHEWHBIX CKOPOCTEN U YCKOPEHUM C YTIIOBBIMU CKOPOCTSAMH M YCKOPEHUSMH.

5. Junamuka. Mexanndeckas cucrema. Cuia. Macca u umnynbc. CoBpeMeHHasi TpaKTOBKa
3akoHOB HproToHa. Cuilbl B MEXaHHKE.

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

7. O6o06menHas Gopmynuporka |l 3akona HeroToHa. 3akoH BCEMUPHOTO TATOTCHHS.
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9.

10.
11.
12.
13.

14.
15.

16.

17.
18.

19.
20.

21.
22.
23.

DHeprus Kak yHUBEpCalbHAas Mepa pa3IndHbIX (OpPM ABHKEHUS U B3auMozeicTeus. Pabora
cuibl. KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIC CUJIBI. MOIIHOCTb.

Kunernueckast sHEprus MexaHnueckou cucreMsl. lloTeHnanbHas sHeprusi.

3aK0oH COXpaHEHUsl SHEPTUU B MEXAaHUKE. Y 1aphl.

MowmenTt unepuuu. Teopema IlITelinepa.

MowmenT cuibl. OCHOBHOE YpaBHEHHE IMHAMHUKY BPaIaTeIbHOTO JIBHXKCHUS TBEPIOTO Teja.
Kunernyeckass »Heprusi BpalllaloLIerocss W Katdmerocs TBepaoro Ttena. PabGorta mnpu
BpaIlaTeIbHOM JBUKEHUU.

MoMeHT uMITyJIbca MaTepUaIbHON TOUYKH, MEXaHUYECKON CUCTEMBI U TEA.

OcHOBHOE ypaBHEHHE TMHAMUKHU BpalaTeIbHOTO JABMKEHUS TBEPAOIrO Tejaa B 0000IIEHHOM
BHJIe. 3aKOH COXPaHEHUSI MOMEHTa UMITYJIbCA.

Hedbopmaruss B TBepmom Ttene. 3akoH ['yka. Koaddumument Ilyaccona. JIuarpamma
pacTsIKEHUSL.

I'uapocTtaTrka Hec)KUMaeMoH KUAKOCTH. JlaBenue cronba xuakoctu. Cuna Apxumena.
CranuoHapHOe TEUYEHHE HIE€aIbHOW >KUJIKOCTH. YPAaBHEHHE HEPAa3pbIBHOCTU. Y paBHEHUE
bepnynu.

Bsskoctb xuakoctu. Pexxumel Teuenus. Yucno PeitHonbaca.

Knaccudukanus konebanuil. YpaBHEHHE TapMOHHUYECKUX KosieOaHM. MexaHU4eckue
Kosebanus. OHeprus Konebanuid. JluddepeHnmanbHoe ypaBHEHHE TapMOHHYECKHX
KoJie0aHui.

MasTHUKH.

CBoOonHbie 3aryxaromiue konebanus. BeinyxaeHHbie konebanus. Pezonanc.

BonnoBoe nBwkenue. Ilnockas rapMonuyeckas BosiHa. JlJiMHA BOJIHBI, BOJHOBOE YHCIIO,
dazoBast CKOPOCTh. Y paBHEHHE BOJIHBI.

Pasznea 2 «MosiekyagapHas GU3KUKa U TEPMOIUHAMUKA

24.

25.

26.
217.

28.
29.
30.
31.
32.

33.

34.

35.

CratucTHYecKuil M TEPMOAMHAMUYECKUNA METOJbl HuccienoBaHus. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU HACAbHBIX Ta30B. TemneparypHas mkana Llenscus u
KenbBuHa.

CpenHsiss KUHETHYECKas SHEPTrust MOJeKyld. MOJeKyasIpHO-KUHETHYECKOE TOJIKOBAHHE
a0COIOTHON TeMIEPaTypPHI.

Pacnpenenenne Makcgeiia MOJIEKYJT HACAIBHOIO rasa.

Pacnpenenenne bonbiimana u 6apomerpudeckas popmyna. CpeaHee YUCIO CTOIKHOBEHUN U
CpenHsis JJIMHa cBOOOAHOrO Ipobera.

TepmoanHamMuueckue napaMmerpsl. TepMoauHAMUUYECKOE pAaBHOBECHE U MPOLIECC. Y paBHEHHE
COCTOSIHMS MACAIBHOTO ra3a. M3omponeccsl.

[lepBoe Hauano TtepmonuHamuku. PabGoTta raza. TemmooOMeH, KOJIHMYECTBO TETUIOTHI.
BuyTpenHss sHeprus uaeanbHoro rasza. Yucio crenexeit cBoOOIbI.

[TpumeHeHue epBOro Havala TEPMOJIMHAMUKH K U30IpolieccaM. AnabaTHbIN MpoIliecc.
Tennoemkocts. YpaBaenue Maitepa. Koapdunment [lyaccona. [TonutpomnHsrii mporiecc.
Huknsl. Tepmuuecknii KITJ] rukina. TernoBbie qBUraTenu, X0a0AuIbHbIE MAlIMHBL. Teopema
Kapno. Iy Kapao u ero k.n.a. Bropoe Hauano TepMoAMHAMHUKH.

OO6patumbie U HeOOpaTUMBIE Tporiecchl. DHTponus. HepaBeHnctBo Knaysuyca. Onpenenenue
SHTPOIHH PABHOBECHOW CUCTEMBI Ye€pE3 TEPMOIMHAMHYECKYIO BEPOATHOCTh MaKPOCHCTEMBI.
Teopema HepHucra-Ilnanka.

Cwiibl ¥ MOTEHIMAIIbHASI YHEPTUS MEXMOJIEKYISIPHOTO B3aUMOJACHCTBUA. Y paBHeHHE Ban-
nep-Baansca. M3oTepmbl Ban-nep-Baanbsca u sxcriepuMeHTanbHbIE H30TEPMBI.

SBnenue nepenoca. J{uddysus, TemionpoBoaHOCTb, BHYTPEHHEE TPEHUE.

Pasznen 3 «IIEKTPOMATrHETH3M)

36.

37.

38.

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

DJIEKTPOCTATUYECKOE TI0JIE, €r0 XapaKTePUCTUKH. DKBUIIOTECHIHAIbHBIE MOBEPXHOCTH M
CUJIOBBIE JIMHUU IEKTPOCTATUYECKOrO noutst. [IprHIMNI cynepno3uuuu noJien.

[ToTok BeKkTOpa HAMPSHKEHHOCTH JJEKTpocTaTudeckoro mossi. Teopema ['aycca (mns
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39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.

60.
61.

62.

63.

64.

65.

66.

BaKyyMa).

[ToreHManbHBIA XapakTep anekTpocratnueckoro nousst. [lonstue mnoreHmumana. Pacuer
paGOThI IPH MEPEMELICHAN 3apsia B EKTPOCTATHICCKOM moue. LupKyisims Bektopa E
AIEKTPOCTATUYECKOTO MOJSL.

OnpeneneHne pa3HOCTH NOTEHIUAIOB B 3JIEKTPOCTATUUECKOM IToJie. CBsI3b HAIIPSHKEHHOCTH
U noTeHuana. ['palueHT noreHnuana.

[IpoBOSHUKH B 3JEKTPOCTATHYECKOM MoJjle. PaBHOBecHe 3apsa0B B NPOBOAHKKE. EMKOCTH
MIPOBOJHUKOB.

Emkocts  konzaeHcaTopoB. CoeluMHEHUS  KOHIEHCATOPOB. ODHEpPrus  3apsHKEHHOTO
KOHJIEHCaTOopa.

DHeprus AMEKTPOCTATUUECKOTO 1mosisi. OObeMHAs IJIOTHOCTh SHEPTUU TIOJIS.

Tunsl audnextpuxoB. [lomspuzanus AUANEKTpUKOB U ee BuAbl. llonspu3zoBaHHOCTH
JIUAJICKTPUKOB.  JMdnekTpuyeckas BOCHPUUMYMBOCT W MPOHUIIAEMOCTh.  Bekrtop
AJIEKTPUYECKOTO CMELICHMUS.

CBoOonmHbie u cBsi3aHHble 3apsabl. Teopema [aycca nans monst B UDJIEKTPHUKE.
CerHeToaneKTpUKU. DIEKTPUUECKOE M0JI€ B OJHOPOJHOM JUAJIEKTPUKE.

[TocTOSIHHBINM ~ ANEKTPUYECKUH TOK, YCIOBHS €ro CYIIECTBOBAHUS M  OCHOBHBIE
xapakrepuctuku. Croponnue cwibl. [lonstue SC u HanpsKeHusI.

ConpoTuBieHHe MPOBOJIOYHOTO MPoBoAHKKA. CoeTuHEHUS! MTPOBOAHUKOB. TeMiieparypHas
3aBHCHUMOCTH COIPOTHUBIICHHS U €€ KadyecTBEHHOEe 00bsicHeHne. CBEpXITPOBOIUMOCTb.

3akon Oma B HHTETpaIbHOM (hopMe JIJIsl OTHOPOAHOTO U HEOJHOPOIHOTO YUaCTKOB LIETIH, IS
IIOJIHOM LIEIIN.

[TpaBuna Kupxroda.

3akon /xoyns — Jlenna B uHTErpaabHON Gpopme. MOIHOCTh TOKA.

3akon Oma u Jxoymns - Jlenna B nuddepennuansHoi popme.

OnekTpuueckuid Tok B Mertayuiax. Kilaccuueckas Teopusi 3J1€KTpPOIPOBOAHOCTH. TOK B
BaKyyMe. DMHCCHUS JIEKTPOHOB. ['a30BbIe pa3psib.

[TomympoBomHuku. 30HHass Teopust TBepaoro Tena. CoOCTBEHHass U MPUMECHas
MPOBOJIMMOCTD MOJIYITPOBOJIHUKOB. Jnoz.

MarsuTHOE 1oJI€ U €r0 XapakKTEPUCTUKUA. Makpo- 1 MUKPOTOKH. Bo3elicTBre MarHUTHOTO
MOJISI HA paMKy € TOKOM M Ha IPSIMOJIMHEWHBIN TPOBOJHUK C TOKOM.

CwioBble JIMHMM MarHuTHOM wHAyKnuH. CuioBas KapTMHA MArHUTHOTO — TIOJIA
NPSIMOJIMHEMHOTO TMPOBOJHMKA C TOKOM M KPYroBoro BuTKa. [IlpuHuun cynepno3unuu
MAarHUTHBIX MOJIEH.

3akoH buo — CaBapa — Jlamuiaca.

Bo3zaeiicTBrue MarHUTHOTO OIS HA ABWKYIUiics 3apsan. Cuna Jlopenmna. [[Bukenue 3apsiaa B
MarHuTHOM nosne. D¢ dext Xoa.

Buxpesoii xapaktep MarHuTHOro noJjsi. Teopema ['aycca u TeopeMa 0 UUPKYJSALNU BEKTOPA
MarHUTHON MHIYKIUH (B BaKyyMe).

HamaranumBanue MarHeTukoB. HampshkeHHOCTP  MarHMTHOTO  TOJisl. MarHuTHas
MPOHUIIAEMOCTh U MATHUTHASI BOCTIPUUMYHUBOCTb.

JnaMarHeTuku, mapaMarHeTHKu U (heppoMarHeTUKH.

CBsi3b BEKTOPOB B u H . 3akon monHoro Toka JUIL MATHUTHOTO MOJIA B BellecTBe. Teopema
0 HUpKyJsiuuu Bekropa H.

OnektpomMariutHas WHAYKIMSA. OJIC HMHAYKOMM B MOJIBWXKHBIX M HEMOJABUYKHBIX
MpoBOJIHUKaX. Bpaiienne pamku B MarHutHoM mosie. Toku Dyko.

CamouHaykuusi. MHAYKTUBHOCTh MPOBOJHMKA. 3akoH JleHma. Bsammuas uWHIyKIHS.
Tpanchopmaropsl.

PaboTa mo mepemenieHnio MpoBOIHUKA C TOKOM B MarHUTHOM TI0JIe. DHEPTHsl MAarHUTHOTO
1oJs B cojeHoue. [1moTHOCTh SHEpruM MarHUTHOTO TOJISL.

BuxpeBoe snektpuueckoe nose. Tok cmemenus. Cucrtema ypaBHeHM MakcBemia B
UHTETPAIBHON opme.

KonebGarenbupiii kOHTYp. [IpeoOpa3oBaHue SHEPruM Ha PA3IHYHBIX ATamax KojacOaHwHs.
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67.

Huddepennmanbapie ypaBHEHUSI CBOOOHBIX HE3aTYXAIOIIMX M 3aTyXaloIIMX KoJieOaHUH B
HEM U UX PEILICHUS.

HuddepenunansHoe ypaBHEHHE AJIEKTPOMArHUTHOW BOJIHBI U ero pemierue. CKOpPOCTh
pactpoctpaHeHus BosiHbl. Bektop YMoBa-IloiiHTHHTra. DHEpreTudecKkue XapaKTepUCTUKHU
AIEKTPOMArHUTHbIX BOJH. [1Ikana seKTpOMarHUTHBIX BOJIH.

Paszgen 4 «OrnTHka U DJIIEMEHTHI KBAHTOBOW MEXAHUKH

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

78.

79.
80.

81.

82.

83.
84.

85.

Onrtuka. 3aKoHBI reoMeTpuueckoi onTuku. [lonHoe BHyTpeHHee oTpakeHue. JIMH3bI.
WuTtepdepenmust cBera. YCIOBUS BO3HHKHOBEHUsS HHTepdepeHinuu. MeToq BEeKTOpHOMH
JMarpaMMBbl JUIsl CJIOKEHUS ABYX MM HECKOJIBKUX BOJIH.

[Tpunuun nonxydenust UHTEPHEPEIMOHHON KapTUHBI. Y CIIOBUS MAKCUMYMOB U MUHUMYMOB.
Pasnocts (a3 u pazHocTh Xo01a.

HNuTtepdepennus B Tonkoi mieHke. Konbiia HeroToHa.

Hudpakuus ceera. [Ipunnun ['olirenca-Openens. 3oup1 OpeHerns.

Judpaxius Ha KpyriaoM oTBepcTuu. Judpakius Ha IITMHHON IETH.

Judpakumonnas pemerka. [naBHble MakcuMyMmbl. ['aBHbIe MHUHHMYMBI. Paspemaromas
CITOCOOHOCTS.

[TonsspuzoBanHbli cBeT. Buapl noaspuszanuu. CriocoObl HOMydeHus MOISPU30BAHHOTO CBETA.
[IpoxoxkneHre ecTeCTBEHHOT0 CBETa Yepe3 MoJiipu3aTop U ananusatop. [loBopoT miockocTu
MOJISIpU3AITUH.

[Tonsipuzanus cBeta NpuU OTPAKEHUU U MPEIOMIICHUM Ha TPAHMIE AUDIEKTPUKOB. 3aKOH
Bprocrepa. JIBoliHOE nydenpeioMIICHHE.

KopmyckynsapHo-BoaHOBOM ayanu3m cBera. KBaHT cBera. DHeprusi M UMIyJIbC (DOTOHA.
Bremauit porodddexr.

CgeroBoe nasnenue. OnbiTel Jlebenera. Dddext Komnrona.

TerutoBoe w3nmydenue. 3akoH Kupxroda. AbcomrotHo uepHoe Teno. 3akoH Credana —
bonpnmana. 3akoH Buna.

TermnmoBoe nznyuenune. @opmyna [Lnanka. Pacnpenenenne 3HEPrUM B CIIEKTPE U3ITYUEHHUS 11O
4acTOTE U JUIMHE BOJIHBI.

Mogens atoma Tomcona u Pesepdopna-bopa. Onbiter Pezepdopna mo paccesHuo anbda-
YacTUI]. DMIIUPUUYECKHUE 3aKOHOMEPHOCTH B aTOMHBIX criektpax. Teopus bopa.

YpoBHU sHEpruu aToma Bojopoia. KBaHTOBBIEC Uncia: TJIaBHOE, OpOUTAIBLHOE, MATHUTHOE.
BosHoBBIE CcBOMcTBa MuKpouactull. JlnuHa BosHBI e bpoina u ee cBoiicTBa. BomHoBas

GyHKIHS.
CootHomenue HeonpeaeneHHoctel Ieiizendepra. Ypasuenue Ilpeaunrepa.

6.2. Onucanune noka3arejei 1 KpUTEPUEB KOHTPOJISI yCII€eBAEMOCTH,
ONMUCAHNE HIKAJ OlleHNBAHUSA

Kpurepun oueHku pemieHus 3afadd Uil 3alllUThl JIAOOPAaTOPHBIX padoT, s

peleHust Ha KOHTPOJIbHOM paboTe, /i 3a4eTa:

e 5 0a/uUIOB BBICTABISIETCS CTYACHTY, €CIH B JIOTHUYECKH BBICTPOCHHOM
pEIICHNH TPABUIHHO YKa3aHbl (hOPMYJIBI BCEX HEOOXOMUMBIX (DHU3UUIECKUX
3aKOHOB
C TOSACHEHHUSMH, CJAENaHbl BCE HEOOXOIMMBbIE  MaTeMaTHYECKHE
npeoOpa3oBaHus, PUCYHKU (IIPU HEOOXOAMMOCTH), MOJIyYEH MPaBUIbHBIN
OTBET;

e 4 (aJ1a BBICTABISICTCS CTYIEHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXOANMbIE
¢usznyeckue 3aKOHBI C TOSICHGHUSMH, TPUBEIACHBI PUCYHKH (TIpH
HEO0OXOIUMOCTH), HO B MOSICHEHUSIX K (DU3NUECKUM 3aKOHAM WJIM B PUCYHKE
coJiepKaTcsi HETOYHOCTH, WJIM JOIMylIeHa MaTeMaTH4yecKue oIMOKa mpu
pElIeHNH;
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e 3 Oajula BBICTABISCTCA CTYJIEHTY, €CIIM B OTBETE YKa3aHbl TOJBKO
HE0OXOouMbIe (PU3MUECKHEe 3aKOHBI WM PUCYHKH (TpH HEOOXOAMMOCTH),
WJIA B 3aKOHAX W PUCYHKE JOMYIICHBI OITNOKH;
e 2 fpajsia — pelrIeHue He COACPKUT OCHOBHOW MOHITHIHBIN ammapart 1o TeMe
3a/1auu.
Jlnst gomycka K 3a4deTy CTYIEHT O0s3aH PEIINTh WTOTOBYIO KOHTPOJBHYIO
paboTy Ha OIEHKY «3a4TEHOY.
HToroBast oreHKa MO KOHTPOJBHOW paboTe «3aUTEHO» WU «HE 3aYTEHO»
OTIPEIETISIETCS 10 CpeTHEMY OallTy TIO BCeM 3a/ladaM BapuaHTa KOHTPOJIBHOU PabOTHI:
0 — 2,4 6aj1a — «HEe 32aYTEHOY;
2,5 — 5 0a/J10B — «324TEHO».
Jlyis momycKa K 3a4eTy CTyJEHT 00s3aH BBIMOJHUTD 3aIUTHI (BKJIOYAsT YCTHBIN
OTBET W MHUCHMEHHBIA OTYET C MPEACTABICHUEM PE3yJbTAaTOB IKCIIEPUMEHTATIBHBIX
WCCJIEIOBAHMI ) TIOJIHOTO IIMKJIAa Ja00OPaTOPHBIX PabOT, MOTYUUTh «3a4TEHOY.

Kpurepuu oLieHKH BOMPOCOB /JIs 3aIIMUTHI JIA0OPATOPHBIX paldoT:

® «3a4YTEHO» BBICTABISETCS CTYACHTY, €CIIM B OTBETE HA BOIPOC MPABUIBHO
yKa3aHbl BCE€ HEOOXonuMble (U3NYECKUE 3aKOHBI U OMNPEICIICHUS
C MOSICHEHUSIMH, NMPABUIBHO OINMCAHBI SIBJICHUS] WIH B OTBETE COJEPKATCS
HE3HAYUTEIbHbIE HETOYHOCTH;

® «He 3a4YTEeHO0» — OTBET HE COJEPKUT OCHOBHOW MOHATUHHBIA amnmapaT
10 TEME BONPOCA

HtoroBasi oreHka MO 3amuTe Ja00OpaTOpHON pabOThl «3a4YTEHO» WIH
«He 32aYTeHO0» OIPECIISIETCS M0 CPeIHEMY OaJLTy perieHus 3-X 3a7a4 1o TeMe pabOThI:
2,5 — 5 0ajoB — «3aurenoy»; 0 - 2,4 0anj1a — «He 3aYTEHO» W OTBETAM C OILIEHKOM
«3a4YTE€HO0» Ha BOMPOCHI JJIs 3alUTHl JlabopaTopHOM paboThl. MToromasi oreHka
IO 3aIUTe JJabOPaTOPHOU pabOTHI «3a4eT» COOTBETCTBYET PEIICHUIO 3a7]a4 U OTBETY
Ha BOIPOCHKI JJIs 3aIIUTHI JIA0OPATOPHOM PabOTHI C OIIEHKAMU «3a4TEHOY.

JI7s1 BBITIOJTHEHMSI U 3aIUTHI JTAOOPATOPHBIX PabOT CTYAEHTHI Pa30oMBaAIOTCS
Ha Majible Tpynmbel 1o 3 - 5 denoBek. Kaxnas rpynmna BBINOJHSET Ha 3aHITHU
WHUBUyalIbHYIO JabopaTopHyto padoty. [Ipu 3ammre 1abopaTopHoii paboThl Masoi
IPYIION OTBETHI KAXKI0TO CTYJICHTA OLIEHUBAIOTCS IO KPUTEPHUSIM UHAUBUIYATBHO.

B cnydae ecnd CTyA€HTOM OCBOEHBI KOMIETEHIIMM Ha YPOBHE HE «HUXKE
JIOCTATOYHOT0», OH TOJIy4aeT «3a4YTE€HO0», B IPOTHUBHOM CJIy4dae BbICTABIISIETCS
«He 32a4YTEeHO.

3ayer 1o aucuuImHe: | Teopetnyeckuid Bonpoc u 1 3amaya.

Ha 3adere cTyeHT oTBeYaeT Ha OJIMH TEOPETHUUYECKHUM BOMPOC U peIlaeT OJHY
3ajady. Borpoc u 3aauy CTyJeHT BbIOMpaEeT CIydaitHO U3 KOMILUIEKTA Ipe1jiaraeéMbIxX
€My COOTBETCTBYIOIIUX MaTeprasioB. ITOroBas olieHKa «3a4TeHO0» BLICTaBISETCS IIPU
peleHnn 3amadd Ha 3-5 0a/uioB M OTBETE HA TEOPETHYECKHUM BOIPOC C OIEHKOM
«32UYTEHOY.
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7. Y4ueOHO-MeTOAMYECKOEe U MH(POPMAIIMOHHOE o0ecnevyeHne TUCITUTINHBI

7.1 OcHoBHAas JUTEpaTypa

1. Tpodumona T.U. Kypc duzuku: ydeOH. mocoOue s CTyA. YUpexICHUN
Boicil. oOpaszoBanus / T.U. Tpodpumosa. — 23-e uzn., crep. — M.: U3natenbckuil neHTp
«Axkamemusi», 2017. — 560 c.

2. Tpodpumona T.U. CoopHuUK 3amad 1o Kypcy ¢usuku. YuedOHoe moc. / T.H.
Tpodumona. — 3-e uzn. — M.: OOO "Uznarensckuii nom "Onukc 21 Bek", 2003. — 384
C.

7.2 JlonoJIHUTeJIbHASA JIUTEPATypa

1. Casennbes, U.B. Kypc ¢pusuku: yue6Hoe mocobue asist By30B: B 3 Tomax / 1.B.
CagenbeB. — 8-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. 1.]. — Tom 1: Mexanuka.
Mounexynsipuas pusuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — Tekcr:
AIIEKTPOHHBIH // JlaHb: AIIEKTPOHHO-OUOIMOTEeUHAS cUcCTeMA. —
URL.: https://e.lanbook.com/book/152453

2. Casenbes, 1.B. Kypc ¢usuku: yuebnoe nocobue: B 3 Tomax / .B. CaBenbes.

— 6-e m3n., crep. — Cankr-IletepOypr : Jlaws, [0. 1.]. — Tom 2: DIEKTpUYECTBO.
Kone6anus n Bomabl. BomHoBas ontuka — 2019. — 468 c. — ISBN 978-5-8114-
4253-9. — Tekct: amexkTpoHHbIH / JlaHb: 3IEKTPOHHO-OMONHOTEYHAS CHCTEMa. —

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

3. XycannoB, LI.I'. Kypc ¢usuku: teopus, 3amadul u BOIPOCH: y4deOHOE
nocobue / lII.T". XycannoB; Poccuiickuii rocygapcTBEHHBIN arpapHbIii yHUBEPCHUTET -
MCXA umenun K.A. TumupsizeBa (MockBa). — DIEKTpPOH. TEKCTOBBIE IaH. —
MockBa: PITAY-MCXA um. K.A. Tumupszesa, 2021 — 464 c¢c. — Pexxum goctyna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonoruH, H.A. ®usuka. Marepuasibl KOHTPOJIbHON paOOTHI JJ1s1 CTYIEHTOB
arpapHbIx Hamnpasienuit moarotosku. / H.A. Konornun, U.B. Jlekun, B.JI. [pumerr;
Poccuiickuii rocynapctBeHHbIN arpapHblii yHuBepcuteT - MCXA wumenn KA.
Tumupszena (MockBa). — DJeKTpoH. TeKCTOBbIE 1aH. — MockBa: PITAY-MCXA um.
K.A. Tumupsizena, 2021 — 154 C. — Pexxum JIOCTyma:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. XycauHnos, LII.I'. KBantoBas ¢usuka: yueoHoe nocoodue / II.I". XycanHos;
Poccniicknii rocynapctBeHHbIN arpapHbii yHuBepcuteT - MCXA umenn K. A.
Tumupszena (MockBa). — D1eKTpoH. TeKCTOBbIE 1aH. — MockBa: PITAY-MCXA uwm.
K.A. Tumupsizena, 2020 — 148 C. — Pexum JIOCTyIA:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycaunos, III.I'. OCHOBBI MEXaHWUKH U MOJEKYJSpHas (Pu3nka: ydeOHOe
nocobue / III.T". XycannoB; Poccuiickuii rocyapCTBEHHBIN arpapHbIii yHUBEPCHUTET -
MCXA umenun K.A. TumupszeBa (MockBa). — OIJEKTpOH. TEKCTOBBIE JaH. —
MockBa: PTAY-MCXA um. K.A. Tumupszesa, 2020 — 146 ¢c. — Pexum goctymna:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycaunos, LI.I'. Dnexkrpomaruetusm u BOJHBIL: yueOHOe mocobdue / HI.I.
XycauHoB; Poccuiickuii TOCy1IapCTBEHHBIN arpapHbliii yHuBepcUTeT - MCXA nmeHH
K.A. TumupszeBa (MockBa). — DJIEKTpOH. TeKCTOBbIe JaH. — MockBa: PI'AY-
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MCXA wum. K.A. Tumumpszera, 2020 — 168 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konomnun, H.A. ®usuka. Marepuansl 115 pelieHus] KOHTPOJIbHOU paOoTHI.
Yacte 1: yueOHO-meToamueckoe mocodbue / H. A. Kowomnun; Poccuiickuii
rocyJapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA wumenun K. A. Tumwupszesa
(MockBa). — DnekTtpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssena, 2018 — 215 C. — Pexum JOCTYTIA:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konomma, H.A. ®usuka. Matepuansl 11 pelIeHuss KOHTPOJIbHON paOOTHI.
Yacte 2: yueOHO-meTommyeckoe mocobue / H.A. Konommun; Poccutickmii
rocygapctBeHHblii arpapHbiii yHuBepcurer - MCXA wumenn K. A. Tumupsizena
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupsizena, 2020 — 183 C. — Pexxum JIOCTyIIA:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: metoauueckue ykazanus / B.JL. Ipumen [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.

7.3 HopmaTuBHBIE IPABOBbIE AKTHI
He npexycmotpeno.

7.4 Metoanueckue yKa3aHusl, peKOMeHJAlMU U Pyrue MaTepuasibl K 3aHATHAM

Jist  mpoBeneHus 71a0OpaTOPHBIX pabOT PEKOMEHIYETCS HUCIOJIb30BaTh
METOJUYECKUE YKA3AHUS:

1. Mexanuka: Mmeroguueckue ykazanus / B.JL. Tlpumen [u np.]; Poccutickuii
rocyJapCcTBeHHbIM arpapHbiii yHuBepcuteT - MCXA umenun K.A. Tumwupszesa
(MockBa). — DmnekTtpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 61 C. — Pexxum JOCTyTa:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konommmn, H. A. TTorpemnoctu ¢puzndeckux nsmepennii / H. A. Konomus,
C. A. MapunoBa, M. B. IllecrakoB. — MockBa: Poccuiicknili rocyaapCTBEHHBIN
arpapsbiii yaHuBepcuter - MCXA um. K.A. Tumupsszesa, 2022. — 35 ¢. — Pexum
nocryna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bammaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. I1. Mexanuka
yacTh [: MeTonuyeckue ykazaHUs IO BBITIOJHEHHUIO JTA0OpAaTOPHBIX paboT. — M.:
OI'bOY BIIO MI'AY, 2013. — 44c.

4. bamaueB B. A., beictpoB I'. C., Imutpues I'. B., Epmios A. I1., Typkun A.
B. Mexanuka. Metoanueckne yka3zaHus 10 BBITIOTHEHUIO JJabopaTopHbIX padot. Y. 11
/ Ilox obmieit pea. A. B. Typkuna. — M.: ®I'bOY BIIO MI'AY, 2013. — 48 c.

5. beictpoB I'. C., EpmoB A. II., Xpammuuna 3. B. DaekTpudecTBo.
Metoauyeckue ykazanus kK jabopatopusiM padotam. Y. I. — M.: BHUUT'uM umenu
A .H.KoctsakoBa, 2016. — 48 c.
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6. breictpoB I'. C., Hukomaer C.H., Xpammuna D. B. DnekrpomarHeTusm.
Mertoauyeckue ykazaHus K JiabopaTopHbIM pabotam mo ¢usuke. Y. II. — M.:
BHUWUI uM nmenu A.H.Koctskosa, 2016. — 60 c.

7. bamnaues B. A., beictpos I'. C., Imutpues I'. B., Epmios A. I1., Typkun A.
B., UennokoB b. WM. Ontuka u aromHas ¢uszmka. MeTonuueckue ykazaHUs I10
BBITIOJTHEHHIO TabopaTopHbix padoT. Y. Il / Tlox obmeit pen. A. B. Typkuna, I'. B.
Hmurpuera. — M.: ®T'bOY BIIO MI'AY, 2013. - 50 c.

8. IlepeyeHn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH
«AHTEpHET», HEOOXOAMMBIX JIUIAA OCBOEHHUSI TUCIIHTLIHHBI
http://fizik.bos.ru/ - Caiitr nocsmieH kypcy (us3uku 001Ie00pa3oBaTeILHON

ITKOJIBI.

9. [lepeyeHb NPOrPaMMHOI0 odecriedeHuss 1
UH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

He npexycmotpeno

10. Onucanue MaTepuabLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCyLIeCTBJIEHHSI 00pa30BaTEeJIbLHOIO MpoIecca Mo JUCHUIJIMHE

Tabmauia 8

CaeaeHust 00 00eCrIe4eHHOCTH CIIENMATU3MPOBAHHBIMY aYAUTOPUAMHU,
Ka0MHeTaMM, J1a00paTOPUAMH

HaumeHnoBaHue cieniuaabHbIX
NOMEIleHHH U IOMeIlleHuH 115
CaMOCTOSITeIbHON PadoThl
(Ne yueOHOrO KOpIyCa,

Ne aynuropun)

OcHaIleHHOCTh CIIENMUAJIbLHBIX MOMEIeHUH U oMeleH i

JJISI CAMOCTOAATEJIbHOM padoThl

VYuebHast mabopaTtopus,
ayoumopust 01 nPo8eodeHUs.
2PYNNOoBbIX U UHOUBUOYATIbHBIX
KOHCYIbMayuil, mexkyue2o
KOHMPOJS U NPOMENCYMOUHOU
ammecmayuu
(YueOnslit kopryc Ne 28,
ayn. 301a)

agrwbE

Cron 21 mr.

Crynbs 39 .

Jlocka menoBas 1 miT.

[Mxadw! 2 wrT.

TunoBoi KOMIUIEKT 060pyA0BaHus JabopaTopuu
«MonexkymnspHas GuU3MKa U TEPMOJMHAMHUKAY | TMIT.
(uaB.Ne410124000603107)

TunoBoii KOMIUIEKT 000pyAOBaHus JabopaTopun
«Du3nYecKre OCHOBBI MeXaHUKW» | mIT. (MHB.
Ne410124000603116)

VYueOHast ayuTOpHs IS 1. Tlapter 23 mT.
IIPOBE/ICHMS 3aHATHN 2. Crymps lmir.
CEMHUHApPCKOTo TuNa, epynnogvix u | 3. Ctom 1 mr.
unousudyanvHolx koncyromayui, | 4. Jlocka menoBast 1miT.
meKyuwe2o KOHmpos u 5. Ixadwr 1 mr.
NPOMEIHCYMOYHOU ammecmayu
(YueOnsrit kopryc Ne 28,
ayn. 3016)
VYuebnas naboparopus, 1. Cronsl 20 mT.
ayoumopust 01 nNPo8eodeHUs. 2. Crynbs 29 mr.
2PYNNOBbIX U UHOUBUOYATbHBIX 3. Jlocka menoBas 1 mir.
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HanmeHoBaHMe crieluaJIbHbBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIeHHOCTD CIeIHAJIBLHBIX IOMEIeHUH  MOMeIeH i

AJISl CAMOCTOSITEILHOM PadoThI

KOHCYIbMAayutl, mexyuje2o 4. Hlxadsl 1 mr.
KOHMPOJISL U NPOMENHCYMOUHOU 5. TumoBoil KOMIUIEKT 000pyI0BaHUS J1abopaTOPUU
ammecmayuuy «BosaHoBble poniecch» 1 mt. (MHB.Ne
(YVaeGnsrit koprmyc Ne 28, 410124000603118)
ayn. 302) 6. TumnoBoif KOMIUIEKT 000pyROBaHMs JabopaTopun
«INEKTPUIECTBO U MarHeTu3m» 1 mr. (MHB.Ne
410124000603235)
YyeOHas ayauTopust s 1. Cron 1 mrr.
MIPOBEJICHUS 3aHATUN 2. Tlapter 70 mmr.
JICKIIMOHHOT'O THIIA 3. Crynps lmrT.
(Yuebnbrit kopiryc Ne 28, 4. Jocka menosas 1 .
ayn. 304) 5. Kadenpa I mr.
6. Okpan 1 mrT.
7. Ilpoektop I mrT.
Y4yeOHnas mabopartopus, 1. TMaptel 17 mr.
ayoumopust 01l NPOBeoeHUs. 2. Crynbs 35 mr.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Hocka menoBas | mr.
KOHCYTbmMayuil, mexyue2o 4, Ixader 1 mT.
KOHMPOJIAL U NPOMEICYMOUYHOU 5. TumnoBoil KOMIUIEKT 000py10BaHMS 1aOOpaTOpUU
ammecmayuu «KBanToBas gusuka» 1 mr. (uaB.Ne 410124000603114)
(YueOnsrii koprryc Ne 28, 6. YcraHoBKa I 9KCIEp. U3y4. 3aKOHOB TEIUL. M3J. | mIT.
ayn. 337) (uaB.Ne 410134000000313)
VYuebnas madoparopus, 1. Tlaptsr 20 mT.
ayoumopus 0Jist npOGeOeHUs. 2. Crynbs 34 mr.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Hocka menoBas | mir.
KOHCYTbmMayuil, mexyue2o 4. Ixadsr 1 mT.
KOHMPOJISL U NPOMENCYMOUHOU 5. TumnoBoil KOMIUIEKT 000pyI0BaHUS AJ1sl J1abOpaTOpUuU
ammecmayuu «KBanToBas guzuka» 1 mr. (uaB. Ne 410124000603113)
(Yuebnbiit kopriyc Ne 28,
ayn. 336)
VYuebnas nadoparopus, 1. Tlapter 16 mT.
ayoumopust 0Jist npOGeOeHUs. 2. Crynbs 34 mr.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Hocka menoBas 1 mr.
KOHCYTbmMayuil, mexyue2o 4. Ixadsr 1 mrT.
KOHMPOJISL U NPOMENCYMOUYHOU 5. TumoBoil KOMIUIEKT 000pYyI0BaHUS 1aOOpaTOpUH
ammecmayuu «BosaHoBbIe poniecch» 1 mr. (MHB.Ne
(YueOnbIit kopiryc Ne 28, 410124000603117)
ayn. 335) 6. TumnoBoif KOMIIEKT 000pyROBaHMs JabopaTopun
«DNEKTPUYECTBO U MarHeTu3M» 1 mt. (MHB.Ne
410124000603236)
VYuebnas madoparopus, 1. Cronsl 9 mr.
ayoumopust 01151 NPOGedeHUs, 2. Crynbs 21 mir.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. TumoBoi KOMIUIEKT 000pyAOBaHUs JabopaTopun

KOHCYIbMayuil, mexyuje2o
KOHMPOJISL U NPOMENCYMOUHOU
ammecmayuu
(YVaeGnsrit kopmyc Ne 28,
ayn. 332)

«Pu3nyeckre OCHOBBI MEXaHUKM» | 1IT. (MHB.
Ne410124000603115)
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HanmeHoBaHMe crieluaJIbHbBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIeHHOCTD CIeIHAJIBLHBIX IOMEIeHUH  MOMeIeH i

AJISl CAMOCTOSITEILHOM PadoThI

VYyeOHnast mabopartopus, 1. Cron 11 mt.
ayoumopust 0Jis NPOBeodeHUs. 2. Crynps 21 mr.
2PYNNOBbIX U UHOUBUOYAIbHBIX 3. TumoBoit KOMIUIEKT 000PYI0BaHHUS TA00OPATOPHH
KOHCYTbMAayuil, mexyue2o «®Du3nuecKre OCHOBBI MEXaHUKW» | mIT. (MHB.
KOHMPOJISL U NPOMENCYMOYHOTU No410124000603115)
ammecmayuu 4. TunoBoil KoMILIEKT 000pyI0BaHUS J1abOpaTOPUU
(YueOnsrii koprryc Ne 28, «MonexynsipHas GU3MKa ¥ TEPMOAMHAMUKAY | MIT.
ayn. 333) (uuB.Ne 410124000603106)
Y4yeOHnas mabopartopus, 1. JlaboparopHbie cTobI 18 miT.
ayoumopust 01151 NPOBedeHUs. 2. Cron 1 mr.
2PYNNOBLIX U UHOUBUOYAIbHBIX 3. Crynbs 45 mr.
KOHCYIbmayutl, mexyuje2o 4. Jlocka menoBas 1 miT.
KOHMPOJISL U NPOMEHCYMOYHOU 5. Ixadsr 3 mir.
ammecmayuu 6. TumoBoil KOMIUIEKT 000pPYIOBaHUS 1aOOPATOPUH
(YueOusrii koprryc Ne 28, «BoaHosble nporieccb» 1 mwT. (MHB.Ne
aya. 306a) 410124000603117)
7. TunoBoil KOMIUIEKT 000py10BaHUS J1aDOpaTOPUH
«ONeKTpUYecTBO U MarHeTu3m» 1 mrt. (uHB.No
410124000603236)
8. TumoBoil KOMIUIEKT 000pYI0BaHUS 1aOOPATOPHUH
«KBanroBas ¢usuka» 1 mr. (naB.Ne 410124000603113)
YuebOHas maboparopus, 1. Ilapter 27 mT.
ayoumopust 01 nNPo8eodeHUs. 2. Crynbs 57 mr.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. [ocka menoBas 1 mr.
KOHCYTbmMayuti, mexyue2o 4. Ixadsr 3 mr.
KOHMPOJIAL U RPOMENUCYMOUHOU 5. TunoBoiif KOMIIEKT 000pyROBaHMs JabopaTOpUn
ammecmayuu «MonexynspHasi pU3UKa ¥ TEPMOJTUHAMHKAY | IIT.
(YueOnslit kopryc Ne 28, (nuB.Ne 410124000603106)
ayn. 3060) 6. TumoBoif KOMIUIEKT 000pyHOBaHUs JTabopaToOpUn
«Puznyeckre OCHOBBI MeXaHUKW» 1 mT. (MHB. No
410124000603115)
VYuebHast ayuTOpus Uis 1. JlabGoparopHsble cTONBI 15 mT.
IIPOBE/ICHMS 3aHATHN 2. Cron ans npeniogasarens | mr.
CEeMUHApCKOro tumna, ayoumopus | 3. Crynbes 47 wr.
07151 NPOBEOeHUs 2DYNNOBHIX U 4. Jlocka menoBasi 2 mIT.
unousuoyanvuwix koncyromayuil, | 5. Ilxadsr 1 mr.

meKywe2o0 KOHMpPOos u
NPOMENCYMOUHOU ammecmayuu
(Yuebubiit kopryc Ne 28,
ayn. 307)

LlenTpanbHas Hay4Has
oubmmnorexa umenu H.1.
Kene3noBa, yuTaIbHBIC 3aJI6I
OMOINOTEKHU

Oo6mmexurne. Komuara s
CaMOIIOATOTOBKH
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11. MeToauyeckue peKOMeHIAUM CTYAEHTAM M0 OCBOEHHUIO U CIUNJINHBI

[Tocne kax 101 IeKIUKU TpeOyeTCs CaMOCTOSITeNIbHAS TPOPA00TKA U3JI0KEHHOTO
Matepuana. Ilepen 3aHsTHEM MO BBINOIHEHUIO JIAOOPATOPHON PabOTHI HEOOXOAMMO
MOJATOTOBUTH KOHCHEKT paOOThl, BHUMATEIbHO M3YyUUB COJEP>KAaHUE METOJAMYECKUX
yKa3aHU#, U 3alIOMHUTH TOPSAJIOK BBITIOJIHEHHUS], IOBTOPUTH TEOPETUYECKUM MaTepran
o TeMe.

Buabl 1 popMbI 0TPAGOTKH NPONYIIEHHBIX 3aHATHI
CrTyneHT, MpONMYCTHBIIMNA JIEKIHMIO, JODKEH OTpaboTaTh TEOPETHUECKU
MaTepua Mo COOTBETCTBYIOIIEH TeME CaMOCTOSTEIBHO.
CryneHT, NpONyCTUBIIMM J1abOpaTOpHYIO paboTy, o0s3aH ee oTpadoTaTh
(BBITOJIHUTH), PACCUUTATH U 3AIIUTHUTD.

12. MeToauvecKkue peKOMEHAANNH NMPENoAaBaTEIsIM 10 OPraHU3aIuu 00y4YeHMsI
0 TUCIUILJINHE

Jlist GoJiee YCIENTHOTO OCBOCHHUS JUCIUIUTHHBI «DH3MKa» pPEKOMEHIyeTCs
CHaJaJia JaBaTh CTYJCHTaM JICKIIMOHHBIA MaTepuai, a 3aTeM 3aKpeIuIaTh €ro BHJIC
71a00paTOPHBIX 3aHATUM.

N3yueHne Kypca CKIaabIBaeTCS W3 JICKIUM, JIa0OpPaTOPHBIX 3aHATUU U
CaMOCTOSITEIbHOM PabOTHI CTYICHTOB.

Ha nekuusix ocBemaroTcs OCHOBOIOJIATAIOIINE BOMPOCHI MporpaMMbl. YacThb
pa3ienioB BEBIHOCUTCS HA CAMOCTOSITENIBHYIO TPOPAOOTKY.

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

IIporpammy pa3padoraJa:

Pa3zpaboTtuuk: Mapunosa C.A., k. ¢.-M. H

« » 2023 r.
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11. MeToau4eckue peKOMEHAALMHU CTYAEHTAM M0 OCBOCHHIO AUCHMIIIHHbI
[Tocne  kaxnmoit  nexkuuu  TpebyeTcs  caMoOCTosATenbHas  npopaboTka
M3J10KeHHOr0 MaTtepuana. [Tepen 3aHsTHeM Mo BEIMONHEHHUIO 1abOPAaTOPHON pabOTHI
HEOOXOIMMO IMOATOTOBUTE KOHCIEKT paboThl, BHUMATENbHO W3Y4HB COJEPXKaHHEe

METOANYECCKHUX y1<a3aHm71, A 3allOMHUTL IIOPANOK  BBIINIOJIHEHUS, TIOBTOPHUTH
Teopemqecxm‘/’l MaT€pual 1o TeMe.

Buasl 1 popmbl 0TPaGOTKH NPONYUIEHHBIX 3AHATHIA
CTyneHT, mNpOMyCTHBIIMH JEKLHIO, HO/DKEH OTpaboTaTh TEOPETHUECKUt
MaTepHall 1o COOTBETCTBYIOILEH TEME CaMOCTOSTEILHO.

CryneHT, mpomycTHBIUMH JabopaTopHYo paboty, obs3aH ee oTpaboTaTh
(BBITIOJIHUTE ), PACCYMTATD M 3ALUTHTE.

12. MeToauyeckue peKOMeHAAMM NPENOAABATE/SAM 110 OPraHU3alUK 00y4eHus
N0 AUCUMILIUHE

I[JIX bonee YCIICHIHOI'O OCBOC€HUS AUCLUIIIIUHBI «Du3mkKa» PEKOMEHAYETCA

CHayalla JJaBaTh CTyJEHTaM JIEKIMOHHBIN MaTepual, a 3aTeM 3aKpeIUIiTh ero BUje
nabopaTOPHBIX 3aHATHH.

WsydyeHne Kkypca cKIamblBaeTcs W3 JIEKUWH, Ja0OpaTOPHBIX 3aHATHH U
CaMOCTOSITENIEHOM pabOTHI CTYAEHTOB.

Ha JIEKIIUSX OCBCUIAIOTCA OCHOBOIIOJIaratolIMe BOIPOCHI INPOrpaMMel. Yacts
pa3a€iioB BEIHOCUTCS Ha CAMOCTOSATEIIBHYIO npopa60TKy.

JlabopatopHble paGOTHl HArNSIOHO JEMOHCTPUPYIOT (U3UYECKHUE 3aKOHBI W
ABJIEHUS, GOPMUPYIOT HAaBBIKM SKCIIEPUMEHTABLHON paboThI.

IIporpammy pa3paboraJa:

Paspa6oruuk: Mapunosa C.A., k. ¢.-M. H @%ﬂ =
« 3/ » o) 2023 r.
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PEINEH3UA

Ha padouyo nporpammy aucuuiuinabl 51.0.09 «®u3uka» OIIOII BO no nanpasjieHuo
36.03.02 3o0TexHus, HANPaBJIeHHOCTH « TexHo10rus1 NPON3BOACTBA NPOAYKTOB
’KHBOTHOBO/ICTBA (110 0TPacasiM)», «KopMileHHe ;KHBOTHBIX M T€XHOJIOTHSI KOPMOB)
(kBanudukanus BHITYCKHUKA — 0aKaJaBp)

[TonnsoBkuubiM  JIMuTpuieM  AHJpeeBUYEeM, JOLEHTOM Kadeapsl  TeXHOCHEepHOH
o6e3onacnoctu ®I'BOY BO «Poccuiickuii TocynapcTBeHHbBIH arpapHbiii yHHUBepcuTeT — MCXA
umenn K.A. TumwupsszeBa», KaHAMJATOM TEXHMUECKHUX HAyK (Jajee IO TEKCTy PELEH3EHT),
MIPOBEICHO pElEH3UpOBaHWEe pabodueid mnporpammbl auctnuiinabl  «®Pusukay OIIOIT BO
no HanpasieHuto 36.03.02 3oorexHusi, HanpaBiaeHHOCTH «TeXHONOrus IPOU3BOJCTBA IIPOJYKTOB
YKMBOTHOBOJICTBA (110 OTpaciisiM)», «KopmiieHHe )HUBOTHBIX M TEXHOJIOTHsI KOPMOBY (OakaiaBpuar)
pazpabotannoii B ®I'bOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHblii yHuBepcurer — MCXA
umenn K.A. TummupszeBa», Ha kadeape ¢usuku (paspadotrunk — MapunoBa Codbsi AHapeeBHa,
JoueHT Kadenpsl GU3NKH, KaHAUIAT (PU3HKO-MaTEeMaTHYECKUX HAYK).

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

1. llpenbsaBnennass pabouas mporpamMma IUCHUIUIMHBI «®Dusnka» (gaiee Mo TEKCTY
[Iporpamma) coomeemcmayem tpeboBanusim ®I'OC BO mo nampasnenuto 36.03.02 3oorexHusl.
[Tporpamma codepowcum Bce OCHOBHBIC paslienbl, coomegemcnagyem TPEOOBAHUSIM K HOPMATHBHO-
METOJMYECKUM JIOKYMEHTAM.

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

3. IlpeacraBnennsie B [Iporpamme wyeru AMCUMIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nanpasnenus 36.03.02 3o0TexHusl.

4. B coorBerctBuu ¢ Ilporpammoit 3a aucrurmmHor «®Pu3MKa» 3aKperuieHbl 2
komnemenyuu (5 unouxamopos). uciyminmna «®Pusuka» u mnpencravieHHas [Iporpamma
cnocobdna peanuzoeams UX B 00bSBICHHBIX TPEOOBaAHMSX.

5. Pesynomamut 00yuenus, npeactaBieHuble B [Iporpamme B KaTeropusix 3HaTb, YMETb,
BIAJIETh coomeemcmeylom CHeunuKke ¥ COJIEPKAHUIO JUCHMIUIMHBI U O0eMOHCHMpUpYIOm
B03MOHCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

6. OOmast TpyAOEMKOCTh AUCHUIUIUHBI «DPHU3UKa» CcocTaBisgeT 2 3a4E€THBIX €IUHUIIBI
(72 gaca).

7. VHdopmamuss o B3aMMOCBSI3M H3YYaeMbIX JUCLHUIUIMH M BOINPOCAaM HCKIIOYEHUS
nyOnupoBaHUS B COJEp)KaHUU AUCLMIUIUH coomeemcmeyem JeHUCTBUTENbHOCTH. JlucuumiauHa
«Pu3uka» B3auMocBsizaHa c¢ Apyrumu  gucuummHamMu  OIIOII BO u VYuebHoro mniana
1o HarpasieHuto 36.03.02 300TexHusI ¥ BO3MOKHOCTb AyOJIMPOBaHUS B COACPKAHUHU OTCYTCTBYET.

8. IlpeacraBnennas  Ilporpamma  mpenmojiaraeT  UCIOJB30BaHHE  COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH, HCHOJB3YEMBIX MPH peaTu3alud pa3jIHYHbIX BHUIOB Yy4eOHOM
paboT1bl. @opMbI 00pa30BaTEIbHBIX TEXHOJIOTHI coomeemcmayom ciennruke AUCUUTUINHBL.

9. Buapl, comepkaHWE W TPYAOEMKOCTh CaMOCTOSTENBHOW pabOTHl  CTYICHTOB,
npezcraBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSIM K TOATOTOBKE BBITYCKHHKOB,
coaepxammmcsa Bo ®I'OC BO nanpasnenus 36.03.02 300TexHus.

10. IIpencraBnennsle W omnucanHele B Ilporpamme (opmbl mexywel OUEHKH 3HAHUI
coomsemcmagyiom crenupuKe TUCIHUILUIUHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

dopma NpPOMEKYTOUYHOTO KOHTPOJIS 3HAaHMH CTYIEHTOB, mpeaycMoTpeHHas IIporpammotii,
OCYyIIECTBIIsIeTCS B (opMe 3aueTa ¢ OIEHKOM, UTO coomeemcmeyenm CTaTyCy TUCIUIUIMHBI, Kak
JUCHUIUIMHBL  00s3aTenbHOM wactu  ywyeOHoro 1mmkna — b1.0. ®I'OC BO HampaBieHus
36.03.02 3o0TexHMUS.

11. ®opmel O1IeHKH 3HAHM, TpeacTaBiIeHHble B [Iporpamme, coomseemcmsyrom crienuduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.




12. Y4yeGHo-MeTOAHYECKOE  OBecneyeHue AWCUMINIMHBL  MPEACTABIEHO:  OCHOBHOI
JIUTEPATypoif — 2 ucTOYHMKA (6a30BbIi YueGHUK U COOpHHUK 3a/1a4), TOMOMHHUTENLHOI JIUTEpaTypo
~ 10 HauMeHOBaHMN W coomeemcmeyem TpeboBannsmM GIrOC BO Hanpasnenus 36.03.02
300TeXHHS.

13. MarepuanbHo-TeXHHYECKOE 06ecreyeHne  AMCLHTIIHHD] COOTBETCTBYET cneundmke
RUCUHMIUTHEL «DU3nKa» U 06eCIeUnBaeT HCMONb30OBAHKE COBPEMEHHBIX 00pa30BaTENLHBIX, B TOM
YHCJIe HHTEPAKTHBHBIX METOJ0B 00y4eHHs.

14. Metonuueckue  pexoMeHmauuu CTYACHTaM M METOAMYECKHE  peKOMEHALUH
NIPETIONABATENSAM 110 OpraHM3alUuH o6yyeHHs 1Mo AMCUMILIHHE aloT MpeACTaBlIeHHe o cnenruke
o6yuenns no mucuunmune «Ousnkay.

OBIIWE BBIBObI

Ha ocHoBanuu nposenenHoro PEUCH3HPOBAHUS MOKHO CACIATEH 3AKTIOUCHHE. YTO Xapakrep,
CTPYKTypa M conepxanue pabouell nmporpamMmbl  Jucumimub  «Dusmiay Or1oIT  BO
1o Hanpasnenuio 36.03.02 300TexHus, HanpaBaeHHOCTAM « TeXHOMOrMs NPOU3BOACTBA NPOAYKTOB
KUBOTHOBOACTBA (MO oTpacham)», «KopMneHMe xuBOTHBIX u TCXHOJIOTHA  KOPMOBY
(KBanH(HKAUMA BBIMYCKHHUKA — 6akanasp), paspaGorannas Mapunosoii Codneit AnzipeeBHoii,
AOUCHTOM Kadenpsl (GH3UKHM, KaHAHIATOM (usnko-maremaTHucckux HayK, COOTBETCTBYET
Tpeboanusm GPI'OC BO, coBpeMeHHBIM TpeGOBaHHAM 3KOHOMUKH, phIHKA TPyZa M MO3BOJIUT I1pH
€€ pearM3alyy yCremHo obecneynTs (hopMUpOBaHKE 3aABIEHHBIX KOMIETEHIHH.

Penensent: ITonmzosxun Hmutpnit AumpeeBuy, poueHt Kadenps! TexHochepHoii
®I'BOY BO «Poccuiickuit TOCYNapCTBEHHBIH arpapHbIi yHuBepcHzeT — MCXA uMcHu
K.A. Tumupssesa», kangunar Texuuueckux HayK

« 3/» o0& 2023 r.
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