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AHHOTaNUsA
padoueii nporpamMmbl yueoHoii gucuuminibl b1.0.13 « ®U3UKA»
JJI51 MOATOTOBKHU 0akajaBpa no HanpasjeHuio 36.03.02 3ooTrexHus,
HANPaBJIEHHOCTH « BHOTEXHOJIOTHA ¥ TeHETHKA B CeJIEKIIUH )KUBOTHBIX),
«TexHoJI0THA MPOU3BOICTBA MPOAYKTOB KUBOTHOBO/JCTBA (110 OTPACIAM)»,
«KopmiieHne ;KUBOTHBIX M TEXHOJIOTHS KOPMOB)

LHeab ocBoeHMsi IUCHUILIMHBL.  (QopmupoBaHue y  OOydYaroOmIMXxcs
KOMITETEHIIUM, O00€CleunBalONINX BIaJCHUE HaBBbIKAMU JIa0OpaTOpPHOWU paboTHI,
METOJaMH  MaTeMaTHMYeCKOro MOJCIUPOBaHUS M (PU3MKH, HEOOXOAUMBIMU
B MPO(PECCHOHAIBHON JEATENBHOCTH, a TakKKe 3HAaHUE OCHOBHBIX (DHU3HMUECKUX
KOHIICTIUN U 3aKOHOMEPHOCTEN, TPUMEHSIEMBIX B OMOJIOTHUECKUX UCCIEIOBAHUSIX.

MecTo aMCHMIUVIMHBI B Y4e0HOM IUIaHe. JMCIMIUIMHA  BKJIIOYEHA
B 0053aTeNbHYI0 YacTh y4eOHOTO IIaHa 10 HampaBieHWI0 moAarotoBku 36.03.02
300TeXHUsI, HAPABJICHHOCTH «BMOTEXHONOTHS U TEHETHUKA B CEJICKIIUM KUBOTHBIX,
«TexHonorusi TPOU3BOACTBA IMPOJYKTOB >KUBOTHOBOJACTBA (IO  OTPACIsIM)»,
«KopmiieHune KUBOTHBIX M TEXHOJIOTHS KOPMOB).

TpeGoBanusi Kk pe3yabTaTaM OCBOeHHMS] IUCHMIUVIMHBI. B DE3yJbTaTe
OCBOCHUS IUCIUIUIMHBI (OPMUPYIOTCA CJCAYIOMINE KOMIETEHIMU (UHIUKATOPHI):
VYK-1 (YK-1.1, YK-1.2), OIIK-4 (OIIK-4.1, OIIK-4.2, OIIK-4.3).

Kpartkoe coaep:kaHue JUCUMIUIMHBI: MEXaHHMKA, MOJICKYJsipHas (U3UKA U
TEPMOJUHAMHUKA, FJIEKTPOMArHeTU3M, ONITUKA U 3JIEMEHThI KBAHTOBOM MEXAHUKH.

O01Iasi TPYA0EMKOCTh JUCIUILUIMHBI. 2 3a4E€THBIX ¢IUHUIIBI (72 Yaca).

I[Ipome:KyTOUYHBIH KOHTPOJIb. 2 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 o HalpaBJIEHUIO
36.03.02 3o00TexHUsA, HAMPABICHHOCTH «BHOTEXHONOTHS W TEHETHUKA B CEJIEKIUU
XKUBOTHBIX»,  «TexXHOJOTHs  MPOU3BOJACTBA  MPOAYKTOB  KWUBOTHOBOJCTBA
(o otpacnsam)», «KopmieHne )KUBOTHBIX U TEXHOJIOTHSI KOPMOBY»

[IpeamecTByOmKUM KypcOM, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs
qucuuiinHa «Pr3uka» SBIsSeTcs JUCHUIUIMHA « MaTteMaTrKay.

HuciumumHaa «@Pu3nka» SABISETCS  OCHOBOIIOJATAMOIIECH Ui U3Y4YCHHS
CIIENYIOIMX JIUCHUIUIMH: «MexaHu3auuss W aBTOMAaTU3alMs KUBOTHOBOJCTBAY,
«OCHOBBI HAyUHBIX HCCIEI0BAaHUINY, « JHEPro3(PPEKTUBHOCTD B ) KUBOTHOBOJCTBEY.

OCOOEHHOCTBIO JUCHUIUIMHBI SBJSIETCS €€ HaIlpaBICHHOCTh Ha pealu3aluio
CTYJE€HTaMU MOJYYEHHBIX 3HAHMM B MPAKTHYECKOW aesTenbHOCTH. OHa sBIsETCA
COCTaBHOW 4acThi0 Hukia gucuuiuind (bl) wm 3aHMMaeT ogHO W3 BEAYUIMX MECT
cpeau pyHIaMEeHTATbHBIX AUCLUILINH.

PabGouas mnporpamma aucuumiauHbl «®Du3uka» A0S WHBAIMIOB U JIHIL
C OrpaHMYECHHBIMH BO3MOKHOCTSIMM 3/10pOBbs pa3palaThiBaeTcs WHIUBUAYATbHO
C YYETOM OCOOEHHOCTE TCUXO(PU3NYECKOTO PpPa3BUTHSA, HHAMBUAYAIbHBIX
BO3MOYKHOCTEHN M COCTOSTHUS 3/I0POBbSI TAKUX 00YUYaIOIIHUXCS.

3. [lepeveHb MJIaHUPYEMBbIX Pe3yJIbLTATOB 00y4YeHHS
10 JUCHMILINHE, COOTHECEHHBIX € IVIAHUMPYEMBIMH Pe3yIbTATAMU 0CBOCHUSA
00pa3oBaTeIbHOI MPOrpaMMBblI
N3yuyenne naHHOW y4eOHOW IUCIMIIMHBI HAMpaBlieHO Ha (OPMHUPOBAHUE
y 00yJaronuxcsi KOMIETeHIIUH, TPEICTaBICHHbIX B Tabnuie 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

No Ko Copepxanue e B pesynbrare nzyuenus yueOHoOU I[?/ICLII/IHJ'II/IHBI o0yuarougecs
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, BbIIEIsis (bu3nueckux 3aaad,
aHAJIU3 U CUHTE3 ux 0azoBbIe OCHOBHBIE MTOHSATHS,
uH(pOpMAIIUH, IPUMEHSATL | COCTABJISIOIINE 3aKOHBI U MOJIEITH
CUCTEMHBIN TOJXO 175 MEXaHUKH,
pelIeHus MOCTaBICHHBIX CTaTUCTUYECKOM
3amay (bu3uKH 1
TEPMOJIUHAMHUKH,
ANEKTPUYECTBA U
MarHeTu3Ma, TEOpUu
KoJIEOAHHH U BOJIH,
KBaHTOBOM (U3UKH,
ATOMHOM U AJIepHOU
¢buzukn
VK-1.2 YMeTsr HaXOOUTEL U BBIACIISITE B
KPUTHYECKU PO eCCUOHATBHBIX
aHAU3UPOBATH 3a/1ayax U3ydyaeMble
uH(pOopMalLIo, ¢buznueckue
HEOOXOTUMYIO IS MPOLIECCHI U SIBJICHUS
peleHHs TOCTaBJICHHOMN
3a/1aun
2. OIIK-4 Cnocob6en obocHoBbeiBaTh | OIIK-4.1 3HaTh OCHOBHBIE | OCHOBHBIE
U peaJiu30BbIBaThH B €CTECTBEHHBIE, ¢busnueckue
npodecCuOHATbHON OMOJIOTUYECKHE U SBJIEHUS U OCHOBHBIE
JeATETbHOCTH npodeccuoHanbHbIE 3aKOHBI (PU3UKH;
COBPEMEHHBIC TEXHOJIOTHH | TIOHSATHS U METOJIbI TPaHUIIBI HX
C UCIOJIb30BAaHUEM perieHus MIPUMEHUMOCTH,
pruOOpPHO- 001enpoeCCHOHATBHBIX | IPUMEHEHUE




No Ko Copepxanue e B pesynbrare nzyuenus yueOHoOU I[?/ICI_II/IHJ'II/IHBI o0yuaromuiecs
II/TII | KOMIIETEHIIUN KOMHe..TeHHHH KOMIIETEHIII Jopr L
(unu e€ yacTh) 3HaTh yMETh BJIAJIETh
MHCTPYMEHTAJIBbHOM 0a3pl | 3a1a4 3aKOHOB B
U UCTOJIb30BaTh OCHOBHbBIE BaXHEHIIINX
€CTECTBEHHBIE, MPAKTUIECKHIX
OHOJIOrHYeCcKHe U MPUIIOKEHUSX;
npodeccuoHabHBIC OCHOBHBIC
MOHSTHS, & TAKKE METO/IbI ¢busnueckue
IIPH PEIICHUN BEJIMYUHBI U
obmenpodecCuoOHAIBHBIX (dbuzndeckue
3a1a4y KOHCTAHTHI
OIIK-4.2 YmeTs 3HaTh (pU3HUecKue paboTtatb ¢ OCHOBHBIMU
000CHOBBIBATh MPHUHIAIEI padOTel | IprOOpaMu U U3MEPUTEIbHBIMA
UCIIOJIb30BaHUE COBPEMEHHOT0 o0opyaoBaHuEeM UHCTPYMEHTaMU
npuOopHoO- JUarHOCTHYECKOTO ¢duznueckoit (onTuyeckue
WHCTPYMEHTAIBLHOM 0a3bl | 000pyAOBaHUSA, naboparopuu; MUKPOCKOIIBI,
IIPH PEIICHUN MIPUMEHSIEMOTO B IPaMOTHO CHIEKTPAJILHBIC
obmenpodeccHoHanbHBIX | MPO(EecCHOHANBHON | IKCIITyaTHPOBAThH YCTaHOBKH
3aj1ad chepe anmnaparypy;
BBIOHMpATh CpeACTBa
JUISE
AKCIIEPUMEHTATIBbHBIX
HCCIIEA0BAHUI
buznuecKux
IIPOLIECCOB B
npodeccHoHaNBHOMI
JIeSITeTTHHOCTH
OIIK-4.3 Bnanets HaBBIKAMU
HaBBIKAMU HCIIOTH30BaHUS WCTIOIH30BAHUS

B IpoecCHOHATBHOM
JeSITeTHHOCTH
COBPEMEHHBIX TEXHOJIOTUI
U MCTOOOB PCIICHU A

OCHOBHBIX TPUOOPOB
1 o0opynoBaHUs
du3nueckoit
nabopaTopuu;




n/m

Kon
KOMIIETEHIINHU

Coneprxanue
KOMTIETCHIITNH
(v €€ yacTH)

Nuaukaropel
KOMIIETCHIIU M

B pe3ynbrare nzyuenus: yueOHON AUCHUILIMHBI 00y4daromuecs

JIOJDKHBL:

3HAaTb

YMETh

BJIAJIETH

o0menpoecCuoHaTbHBIX

3a1a4

HaBbIKaMU
pelieHus
TEXHUUYECKUX 3a7a4
C IIOMOILBIO
UHCTPYMEHTAIILHON
0a3ml;

HaBbIKaMH pPEIICHUS
pacueTHBIX
du3nveckux 3amaq




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

Imo cemecTpam

OOmass TpymoEMKOCTh AMCHMILIMHBI COCTaBiaseT 2 3ad. ex. (72 wdaca),

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

Tabnuma 2
Pacnpeneﬂenne prHOéMKOCTI/I JUCHHUIIJIMHBI 11O BU/JIaM paGOT 1o ceMeCcTpam
TpyroémkocThb
Buna yueOHo# padoThI qac. B T. 4. 110 ceMeCcTPpaM
Bcero/* No2
OO6mas TPyA0EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY IIJIaHy 72/0 72
1. KonrakTHas pab6ora: 32,25 32,25
AynuTopHasi pa6ora 32,25 32,25
8 MoMm uucue:
nexyuu (J1) 16 16
nabopamopnvle pabomut (JIP) 16 16
KOHMAaKmHas paboma Ha npomexcymourom konmpone (KPA) 0,25 0,25
2. CamocTosiTesabHast padora (CPC) 39,75 39,75
KOHMpOIbHAsl paboma 10 10
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nomMopeHue JeKYUOHHO20 Mamepuald u
Mamepuana y4eOHUKos, no020moeKa K 1a60pamopHvim u 20,75 20,75
NPAKMUYECKUM 3AHAMUAM M.O.)
Iloocomoska k 3auemy ¢ oyeHKol (KOHmMpPO.iv) 9 9
Bu mpoMexxyTOYHOTO KOHTPOJIS: 3ayer
* B TOM YHCIIE PAKTHYECKAs MOATOTOBKA.
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
HanmenoBaHue pa3jeiioB 4 TeM AyautopHas BueayauropHasn
AUCHMILINH (YKPYITHEHHO) Rt padota padora CP
J | JP | IIKP
Paznen 1 «MexaHuka» 18 4 4 10
Paznen 2 «MonexkynsipHast puznka u 18 4 4 10
TEPMOIMHAMHKAY
Paznen 3 «QnekTpoMarHeTuzmMy» 18 4 4 10
Pa3gen 4 «OnTuka v 31€MEHTHI KBAHTOBOI 17,75 4 4 9,75
MEXaHUKUY
KonrtakTHast paboTa Ha TIPOMEKYTOUHOM 0,25 0,25
koHTpose (KPA)
Bcero 3a 2 cemecTp 72 16 16 0,25 39,75
HToro mo gucuumnjinue 12 16 16 0,25 39,75

Paszgen 1. Mexanuka
Tema 1 «Kunematuka»

Mexanunka OKPY)KB.IOIJ_ICI\/II CpCALl O prroo60p0Te HCOPraHNYCCKUX U OHOJIOTUYECKUX DJICMEHTOB U

KOMIIJICKCOB.

Kunemaruka Touku u TBepaoro teina. Ilepemenienue, ckopocTe U YCKOPEHHE, TaHI€HLMAIbHAS U

HOpMaJIbHasi COCTABIISIOIINE YCKOPEHUS.




Tema 2 «/[uHaMHKa MaTepraibHON TOUKHU. /[[MHaAMUKa BpaliaTeIbHOTO IBUKEHUS TBEPAOTO TEIa»
Wuepuus, macca, UMITYIbC, cuia. He3aBUCHMOCTBh Macchl OT CKOPOCTH B KJIIACCUYECKOW MEXaHUKE.
['panunpl  npuMeHUMOCTH — Kiaccuyecko  Mexanuku. Cunbl  uHepuuu. Ilonstue 00
HKBUBAJIEHTHOCTU CHJI MHEPLIMU U T'PAaBUTALMOHHBIX CHUIL.

JuHamMuka TBepaoro tena. BpaiueHwe TBEpIOro Teiaa BOKPYr HENOABMXKHOM ocu. MomeHT
UMIyJbca TBEpAOro Tejaa. MoMeHT umHepunu. OCHOBHOE ypaBHEHHE BpPALLATENILHOTO ABH)KECHUE.
MoMeHThl MHepHMHu NpocThix Tenl. Teopema IllteiiHepa. YpaBHEHHUsI MPOU3BOJIBLHOIO JBHKEHUS
TBepaoro Tena. Ctatuka. Y cioBUs paBHOBECHUS TBEPJOTrO Tea.

['apmonnueckue konebanuss ux sHeprus. CroxeHue koneOaHuil. BbIHyXaeHHbIE KoieOaHUSI.
Pe3onanc, ero ucnosb30BaHue.

Pazen 2. MonekyinspHas GU3MKa U TEPMOAMHAMHKA

Tema 1 «MonekynsapHo-kuHeTnueckas reopust (MKT)»

Moub BemectBa. Uncno ABoraapo. MossspHas macca. OCHOBHOE YpaBHEHME KMHETUUYECKOM Teopun
rasza Pacnpenenenne Makcsesia — bonbiMana.

VYpaBHEHHE COCTOSHUSA HACAIbHOTO Tra3a. 3akoH JlanbroHa. CpeaHsiss HHEPrus MOJEKYJIBI.
BHyTpenHsis 3Heprus uaeanbHOro rasa. M3oxopuyeckuit mpouecc. Uucno cremeHeil cBOOOABI
MOJIEKYJbl. PaBHOpacmpeleneHue »SHepruu 10 CTeneHsM CcBoOoAbl. BHyTpeHHss sHeprus
UJeaNbHOro ras3a. TernaoeMKOCTH ra3oB.

Tema 2 «TepmoauHaMuka

Tepmoaunamuueckue napamerpsl. [lepBoe Hauano tepmomuHamuku. PaGota rasza. TerminooOmew,
KOJIMYECTBO TEILIOTHL. lIpuMeHeHue mepBoro Hadaga TEPMOAMHAMUKM K HM30IPOLIECCAM.
Amuabatueiii  mponecc. Temmoemkocts.  VYpaBHenue Maiiepa. Koaddumment Ilyaccona.
ITomutponneiii npouecc. [uknsl. Tepmuuecknii KIIJ[ nuxima. Ternossle ABUTraTenu, X0N0aUIbHbIE
mammHbl. Teopema Kapno. [ukn Kapuo u ero k.m.n. Bropoe Hauano tepmoaunHamuku. OdpaTumbie
u HeoOpatumele mpouecchl. DHTponus. HepaBenctBo Kiaysmyca. Ormpenenenue SHTpONUN
PaBHOBECHOM CHCTEMBbI 4Yepe3 TEPMOAMHAMUYECKYIO BEPOATHOCTh MakpocucTteMbl. Cuibsl u
IIOTECHUMAIbHAS JHEPIUsl MEXMOJIEKYJSIPHOTO B3aMMOJCHCTBUA. YpaBHeHHMEe BaHn-nep-Baansca.
N3otepmbl Ban-nep-Baanbca u 3kcrieprMeHTalbHbBIE H30TEPMBI.

Pazzen 3. DnekTpoMarueTusm

Tema 1 «DOnexTpocraTuka»

DNeKTpUUYecKHe 3apsbl. 3aKOH coXpaHeHus 3apsaoB. B3aumoneiictBue 3apsanoB. 3akon Kymona.
DIEKTPOCTaTHYECKOE T0JIE, €r0 XapaKTEPUCTUKHU. DKBUIIOTEHIIUAIBHBIE TIOBEPXHOCTH U CHUIIOBBIE
JUHUM  JJIEKTpocTatuyeckoro mnoss. Ilpunnmn cynepnosunmm  noned. [loTok  BekTopa
HaNpsDKEHHOCTU 3JIeKTpocTatnyeckoro nois. Teopema I'aycca (quis Bakyyma). IToreHuuambHbIN
XapakTep 3jeKTpoctaThuueckoro nois. [lonstue norennumana. Pacuer paboTel npu nepeMerieHnn
3apsaa B OJEKTpocTatThueckoM nose. llupkynsanus Bektopa E  31eKTpocTaTH4ECKOro IOJIS.
OmnpeneneHne pa3HOCTH MOTEHUHUAIOB B 3JEKTPOCTATHUECKOM Ioisie. CBSI3b HANpPSKEHHOCTH U
noteHuumana. ['paiuenTt noreHuuana.

Tema 2 «I1oCTOSHHBIN MEKTPUUECKUN TOK. DIEKTPOMArHETH3IM

ITOCTOSIHHBINM RJIEKTPUYECKUI TOK, YCIOBUS €0 CYIIECTBOBAHUS M OCHOBHBIE XapaKTEPUCTHKU.
Croponnue cuibl. [lonarue D/IC u nanpsxeHus. ConpoTHBIEHHE MPOBOJIOYHOIO NMPOBOJHUKA.
CoenuHeHus TNpPOBOAHMKOB. 3akoH Oma B UHTErpajJbHOH (¢opme A OJHOPOJHOIO U
HEOJHOPOJIHOTO YYaCTKOB 1ienH, /iy mostHoH 1ienu. [IpaBuna Kupxroda. 3akon J[xxoyns — Jlenna B
uHTEeTpaibHON Qopme. MomHocTh ToKa. 3akoH Oma u J[xoyns — Jlenna B auddepeHunanbHON
dopme. DnexTpuueckuid Tok B Meraiax. Kiaccuyeckass TeopHsl 3JIE€KTPONPOBOIHOCTU. TOK B
BaKyyMe. DMHCCHUs IEKTPOHOB. ["a30BbI€ pa3psibl.

MarHauTtHoe 1oJie ¥ ero XapakTepucTuku. Bo3neiicTBe MarHUTHOTO MOJIsl HA paMKy C TOKOM M Ha
MPSIMOJIMHEMHBIM MPOBOJAHUK C TOKOM. CHJIOBBIE JMHUM MarHUTHOW MHAYyKUMHU. CUioBas KapTUHA
MarHUTHOTO TIOJIA TPSAMOJIMHEWHOTO MPOBOJAHMKA C TOKOM M KpYroBoro BHTKa. [IpunHummn
CyNepIo3uIMi MarHuTHeIX nojeil. 3akoH buo — CaBapa — Jlamaca. Bo3nelicTBUe MarHMTHOTO
noJist Ha ABroKytuics 3apsia. Cuia Jlopenna. [[BikeHue 3apsiia B MAarHUTHOM TIoJie.\

Paznen 4. OnTuka U 31€MEHTbl KBAHTOBON MEXaHUKHU

Tema 1 «I'eomeTprueckasi ONTUKA»
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3aKOHbl T€OMETPUYECKOM  ONTUKU. [IpuMeHeHMe 3aKOHOB  TIE€OMETPUYECKOM  ONTHKH.
Hcnonk3oBaHue TUIOCKUX U cepudeckux 3epkail. [Ipemomienue Ha chepuuecKUX MOBEPXHOCTSIX.
[Torpemnoctu onTHYeckux cucreM. OnTudeckue mprudopshl.

Tema 2 «BonHOBast onTHKA U KBAHTOBBIE CBOMCTBA CBETA

WnTepdepenius cBera. Y cinoBus BO3HUKHOBEHHsI HHTephepeHIu. MeTo1 BEeKTOPHOM AuarpaMMbl
JUTSL CTIOKEHUS IBYX WJIM HECKOJIBKMX BOJIH. [IpuHIMN momydeHus nHTep(EepeHIIMOHHON KapTHHBL
YcioBus MakCUMyMOB U MUHUMYMOB. Pa3HocTh ¢a3 u pazHocTs xona. MHTepdepeHius B TOHKON
wienke. Kombiia Heiorona. MHTepdepenimonnbie npubopsl (MHTEpEpoMeTpsl), Tonorpadus.
[IpocBeTiieHHE ONTUKH.

Hudpakmus cBera. [lpunmun ['roiirenca-®dpenens. 3oubpl Openens. Judpaknus Ha Kpyriom
orBepctuu. udpakuus Ha anuHHON menu. [udpakumonnas pemerka. [J1laBHbIE MaKCHUMYMBI.
['maBHBIe MUHUMYMBI. Pa3pemaronias cnocoOHOCTb.
[lomsspusoBanubiii  cBer. llomsapuszanus  npu
Jy4YerpenoMIICHHUE.

TennoBoe wu3yuenue. PaBHOBecHOoe wu3nmydeHue. JlydeucmyckarenapHas M IIOIVIOLIATENIbHAS
crocobHocTu. AOcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana — boabimana.
Pacnpenenenne >Hepruu B CHEKTpe aOCOIMIOTHO 4depHOro Tena. KBaHToBast rumote3a u Qgopmyna
[Inanka. OnTuueckass TUPOMETPHSL.

dorosnekrpuueckuii 3pdexr u cnocobbr ero HabmogeHus. OcCHOBHBIE 3aKOHBI (oTod(ddekra.
YpaBuenue DiiHinTeitHa. @OTOIEMEHTHI. JIEMEHTHI (JOTOMETPUU. 3aKOH OCBEIICHHOCTH.

OTPaXEHUH M  IpesoMieHuu. J[BoliHOE

4.3 Jlexuum / 1aGopaTopHbIe 3aHATHS

Tabnuua 4
Copep:xanmue JieKiuii / Ja60paTOPHBIX 3aHATHI U KOHTPOJIbHbIE MEPONIPUSITHS
Koua-
®opmupyembie Bujg BO
No Ne u Ha3BaHHUe JIEKIMii/ KOMIIETEHIIMH | KOHTPOJIb q*/‘“’
. /;1 Ne pazgena JIa00paTOPHBIX/ ) (MHAMKATOPBI HOI'0 Bﬂm':g
NMPAKTHYECKUX 3aHATHH JOCTHKEHUST | MEPONPHS | ;paery
KOMIIEeTEeHIINH) THS vecKkast
nmoaroTo
BKa
1 Pazpnen 1. «Mexanuka» 8/0
Tema 1. Jlexmus Ne 1.1 YK-1 2
«Kunemaruka» «Kunemarukay (c (YK-1.1;
pUMEHEHHEM VK-1.2)
MYJIBTUMEIUNHOIO OIIK-4
000pyI0BaHUS) (OIIK-4.1)
Tema 2 «/lunamuka Jlexrus Ne 1.2 YVK-1 2
Tema 3 «/lunamuka «/Innamuxay (c (YK-1.1;
BpaIaTeIbHOro MPUMEHEHHEM VK-1.2)
JIBIKCHUS MYJIBTUMEIUNHOIO OIIK-4
000pyIOBaHUS) (OIIK-4.1)
Tema 1 JIaGoparophas paboTa Ne YK-1 3amuTa 2
«Kunemarukay 1.1 «M3mepenue nuneinbpix | (YK-1.1; naboparo
Tema 2 «/[uHaMuka. pa3sMepoB U MACCHI TEII U VK-1.2) PHBIX
Junamuka oTpe/IeTICHUE X OIIK-4 pabort
BpaLIaTeILHOTO mIoTHOCTH» «M3yueHue (OIIK-4.1;
JIBUKCHUS JIBWKEHUS Tea 110 OIIK-4.2;
HaKJIOHHOM TJIOCKOCTH OIIK-4.3)
nin «3yuenne
KHHEMATUKH U JHHAMUKH
MOCTYNATEeIbHOTO
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Koua-
dopmupyembie Bun BO
Ne u Ha3BaHHe JIEKIMIi/ KOMIeTeHIMH | KOHTpouL | 120
No [{u3
u/n Ne paznena J1a0OpPaTOPHBIX/ ) (MHIMKATOPBI HOT'0 Bﬂnx
NPaKTHYECKUX 3aHATHI JIOCTHKEHUSI | MEPONIPHS | pnaery
KOMIIeTeHIIH) THS ueckas
moaroTo
BKa
TIBUKCHHSI
JlaGopaTopHas pabota Ne YK-1 3aImTa 2
1.2 «M3y4yeHne 3aK0OHOB (VK-1.1; naboparo
MPSMOJTMHEHHOTO VK-1.2) PHBIX
NBUKEHUSA U CBOOOIHOTO OIIK-4 pabor
HaJeHus Ha MalllnHe (OIIK-4.1;
AtByna» un «M3yuenue OIIK-4.2;
3aKOHA COXpaHEHUs OIIK-4.3)
JHEPTHUU C IOMOIIBIO
MasiTHUKa MakcBeIuiay uiu
«M3y4eHre OCHOBHOIO
3aKOHA JTUHAMHKHU
BpaIIaTeIbHOTO JBUKCHHUS
C TIOMOIIIBbIO MAaATHHUKA
O6epOekay

2 Paznea 2. «MonekynsipHas (Gu3UKa U TEPMOIUHAMUKA)» 8/0
Tema 1 Jlexuus Ne 2.1 YK-1 2
«MonexkymnspHo- «MonexynsipHast pU3NKa» (YK-1.1;

KHHETUYecKas Teopusi | (C MpUMEHEHHEM VK-1.2)
(MKT)» MYJIBbTUMEAUINHOTO OIIK-4
000pyI0BaHU) (OITK-4.1)
Tema 2 Jlexrus Ne 2.2 YVK-1 2
«TepmoanHamuka «TepmoamHamuka (VK-1.1;
(c mpuMeHEeHHEM YK-1.2)
MYJIBTUMEIUNHOIO OIIK-4
000pyI0BaHUS) (OIIK-4.1)
Tema 1 JlaboparopHas pabota No YK-1 3almTa 2
«MonexkymnsipHO- 2.1 «OnpenencHue (VK-1.1; nabopato
KHHETHYECKas YHUBEPCAJIbHOU ra30BOM VK-1.2) pHOI
TEOPUI» ITOCTOSTHHOW» WU OIIK-4 paboThI
«Hccnenosanue (OIIK-4.1;
H30IIPOIIECCOBY OIIK-4.2;
OI1K-4.3)
Tema 2 JlabopaTtopHas padota Ne YK-1 3aImTa 2
«TepmoguHamMHKa» 2.2 «Omnipenenenue (YK-1.1; nabopato
oTHomeHus TeroeMkocTer | YK-1.2) pHOM
BO3/1yXa MPHU MOCTOSTHHOM OIIK-4 paboTsI
JABJICHUH U IIOCTOSHHOM (OIIK-4.1;
o0BeEME OIIK-4.2;
OITK-4.3)

3 Paznen 3. «DnekTpoMarHeTuzm» 12/0
Tema 1 «OcHOBBI Jlexmus Ne 3.1 YK-1 2
AIEKTPOCTATUKN» «DIeKTpocTaTuka (¢ (YK-1.1;

MIPUMEHEHHEM YK-1.2)
MYJIbTUMEAUITHOTO OIIK-4
00opyIoBaHus) (OIIK-4.1)
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Koa-

dopmupyembie Bun BO
Ne Ne v HA3BaHHe JeKIMii/ KOMIIETEHIIMH | KOHTPOJIb ‘Iz/tco
. /;1 Ne paznena J1a0OpPaTOPHBIX/ ) (MHIMKATOPBI HOT'0 BHH;“
NPaKTHYECKUX 3aHATHI JIOCTHKEHUSI | MEPONIPHS | pnaery
KOMIIeTEeHI[UH) TUS JecKast
moaroTo
BKa
Tema 2 «Ilocrosaubiii | Jlexmus Ne 3.2 YVK-1 2
AIEKTPUICCKUI TOK. «ITocTosiHHBIN (VK-1.1;
DIEeKTPOMArHeTU3M» | ANEKTPUUYECKUIN TOK. YK-1.2)
DIJIEKTPOMArHeTU3M» OIIK-4
(c mpuMeHeHHEM (OIIK-4.1)
MYJIbTUMEAUITHOTO
00opymoBaHus)
Tema 1 «OcHOBBI JlaboparopHas pabota No YK-1 3almTa 2
ANEKTPOCTATUKI 3.1 «M3yuyenne Tonorpaduu | (YK-1.1, naboparo
ANIEKTpUIECcKoro moyis» win | YK-1.2) PHBIX
«Ornpenenenue eMKOCTH OIIK-4 pabor
KoHJieHcaropa ¢ momomipio | (OITK-4.1;
OaJNIMCTUYECKOTO OIIK-4.2;
raJbBaHOMETPA» OIIK-4.3)
Tema 2 «[locrostanbiii | JlaboparopHast pabota Ne YVK-1 3amuTa 2
AIEKTPUICCKUI TOK. 3.2 «M3mepenue (VK-1.1; naboparo
DNEeKTpOMarHeTu3M» | CONPOTUBIIEHUS METOAOM YK-1.2) PHBIX
MOCTOBOM CXEMBI» WU OIIK-4 paboT
«HccnenoBanue nojie3Hou (OIIK-4.1;
MOIIHOCTH U OIIK-4.2;
ko3 dunmrenta nonesnoro | OI1K-4.3)
NENCTBHUS HCTOYHHUKOB
MTOCTOSTHHOTO TOKay HITN
«HccnenoBanue BOJbT-
aMIIEPHOM XapaKTEPUCTUKH
MOJIYIPOBOTHUKOBOTO
TIOA»
4 Pasznen 4. «OnTHKA U DJIEMEHTHI KBAHTOBOK 8/0
MEXaHHUKHN)
Tema 1 Jlexmus Ne 4.1 YK-1 2
«I'eomeTrpuueckas «['eomerpuueckas ontuka. | (YK-1.1;
OIITHKA WnTepdepenyst BOIH» VK-1.2)
(c mpuMeHeHneM OIIK-4
MYJIbTUMEAUIHOTO (OIIK-4.1)
000pyTOBaHNS)
Tema 2 «BonHoBas Jlextus Ne 4.2 «BonmnoBast | YK-1 2
ONTHKA U KBAHTOBBIE | ONTHKA U KBAHTOBBIE (YK-1.1;
CBOICTBA CBETa» CBOICTBA CBETa» YK-1.2)
(c mpuMeHeHneM OIIK-4
MYJIbTUMEAUITHOTO (OIIK-4.1)
000pyTOBaHNS)
Tema 1 JlaboparopHas pabota Ne YK-1 3almTa 2
«["eomeTrpuueckas 4.1 «Omnpenenenue (YK-1.1; naboparo
OIITUKA nokaszareneit npenomienus | YK-1.2) pHOU
SKHUIIKOCTEH C IIOMOIILIO OIIK-4 paboThI
pedpakTomMeTpa» UK (OIIK-4.1;
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Koa-
dopmupyembie Bun BO
Ne Ne v HA3BaHHe JeKIMii/ KOMIIETEHIIMH | KOHTPOJIb ‘Iz/tco
. /;1 Ne paznena J1a0OpPaTOPHBIX/ ) (MHIMKATOPBI HOT'0 BHH;“
NPAKTHYECKHX 3AHATHI JIOCTHKEHUSI | MEPONIPHS | pnaery
KOMIIeTEeHI[UH) TUS JecKast
MMOoATroTO
BKa
«Omnpenenenue paauyca OIIK-4.2;
KPUBHU3HBI JIMH3BI C OIIK-4.3)
ITOMOIIBIO KOJIEI]
Hrroronay nim
«OmnpeneneHue AJIUHbBI
CBETOBOM BOJIHEI C
MTOMOIIBI0 TUPPAKITHOHHOM
pEIIETKHY
5 Paznener 1-4 Kontposnbnas padota mo VK-1 Kontposnb 2
pasznenam 1-4 (VK-1.1; Has
YK-1.2) pabora
OIIK-4
(OIIK-4.1;
OIIK-4.2;
OI1K-4.3)
Tabmauia 5

Hepequb BOIIPOCOB VIS CAMOCTOATEC/ILHOI0 N3YYCHUA TUCITUILIINHDBI

e Ne Ilepeuennb paccmaTpuBaeMbIX BOIIPOCOB IS CAMOCTOSATE/ILHOI0 H3yYeHHUS U
. /;1 pasaena nepe4YeHb KOMIIETCHINN (MHIMKATOPOB JOCTH/KEHHSI KOMIIETCHIIUI),
U TeMbl | OCBaMBaeMbIX IIPH MX U3YYeHHH (MOKeT 0CBAUBATHCH YACTh KOMIIETEHIIUH)
Paznen 1
1. | Tema2 ["apmonnueckue konebanus ux sHeprusi. Cnoxenue koiaeOaHuil. BeIHyX1eHHBIE
KosiebaHus. Pe3oHaHc, ero ucnoab30BaHue.
YK-1 (YK-1.1; YK-1.2); OIIK-4 (OITK-4.1)
Paznen 2
1. | Tema2 VYpaBHenue Ban-nep-Baanbsca. 3otepmel Ban-aep-Baanbca n
skcnepuMenTtanbibie n3otepMbl. YK-1 (VK-1.1; VK-1.2); OIIK-4 (OI1K-4.1)
Pazgen 3
1. | Tema2 Juamarnetusm, napamaraetusm, gpeppomaraerusm. Touka Kropwu.
YK-1 (YK-1.1; YK-1.2); OIIK-4 (OIIK-4.1)
Pa3nea 4
1. | Tema2 Wntepdepentronnsie npudopsl (MuTepdepomerpsl), ronorpadus.
[IpocBeTtiieHNE ONTUKMU.
YK-1 (YK-1.1; YK-1.2); OIIK-4 (OIIK-4.1)
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5. O0pa3oBaTejibHbIE€ TEXHOJOTUH

Ta0muma 6
IlpuMeHeHre AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTEeJIbHbIX TEXHOJIOTHI
HaumeHnoBanmue
HCIOJIB3yeMbIX
Ne AKTHBHBIX H
Tema u popma 3ansATHS
n/n HHTEPAKTUBHBIX
o0pa3oBaTeJbHbIX
TEXHOJIOT Ui

1 JlaGopaTtopHnas padota Ne 1.1 «M3mepenue nuHeiHbIX pazmepoB | JIP | PaGora B Masbix
Y Macchl Tell ¥ OIpe/IeTICHUE UX TUIOTHOCTHY Win «M3ydeHue rpymnmnax
JBUKEHUSI TeJla 110 HAKIOHHOM IIocKocTu» min «/3ydenue
KHHEMATUKH U JUHAMHUKH OCTYATEIHHOTO JBUKCHUS

2 JlabopaTtopHnas padota Ne 1.2 «M3yueHne 3aKkOHOB JIP | PaGoTta B MaJsibIx
MPSIMOJIMHEHHOTO IBUKCHHSI U CBOOOHOTO TIAJCHHS Ha MAIIIMHE rpymnmnax
ATByna» unu «3yueHune 3aKkoHa COXpaHEHHS YHEPTUU C
MOMOILIBI0 MasgTHUKa MakcBemna» win «M3ydeHne OCHOBHOTO
3aKOHA JUHAMHKH BPAIATEIbHOTO JABHKEHHUS C TIOMOIIIBIO
MmasiTHHKa O6epOekar»

3 JlaboparopHas pabora Ne 2.1 «Onpenenenne yHUBepCaITbHON JIP | PabGota B MaibIx
ra30Boi MOCTOSIHHOW min «/ccaenoBanne N30IpOIECCOB) rpynmnax

4 JlaboparopHast pabota Ne 2.2 «OnpeneneHrne OTHOIICHUS JIP | PaGoTta B maJibIx
TEIJIOEMKOCTEH BO3/1yXa MPH MOCTOSHHOM JIaBIICHUH U rpynmnax
MTOCTOSTHHOM 00bEMe»

5 JlaboparopHas padota Ne 3.1 «/3ydenue Tonorpapuun JIP | PaGoTta B ManibIx
ANEKTPUUYECKOTO OISy Wit «OmnpesielieHne eMKOCTH rpymnmnax
KOHJICHCATOpa C TOMOIIIbIO 0aJNIMCTUYECKOTO TAIbBAHOMETPA»

6 JlabopaTtopHas padota Ne 3.2 «3MepeHune conpoTHUBICHUS JIP | PaGoTta B MayibIx
METOJIOM MOCTOBOM cxeMbI» uin «lccrnenoBanue mone3Hon rpymnmnax
MOIIHOCTH U KOd(PPUIIMEHTA TTOJIE3HOTO IEUCTBUS UCTOUHUKOB
MOCTOSIHHOTO TOKa» UK «lccnenoBanue BOJIbTaMIIEPHOM
XapaKTePUCTHKH TIOTYITPOBOJTHUKOBOTO JTNOJIA)»

7 JIaGoparophas pabota Ne 4.1 «Onpenenenue noxkasaresnei JIP | PaboTa B MaJbIx

MIPEIOMIIEHUS JKHUJIKOCTEH C MMOMOIIBIO0 pePpaKTOMETpa» UIU
«Ornpenenenue paanyca KpUBU3HBI JIMH3bI C TIOMOLIBIO KOJIEIL
Herotonay» nnu «Onpenenenne JJIMHBI CBETOBOM BOJIHBI C
MIOMOIIBIO AU(PPAKIIMOHHON PEHIETKH»

rpymnmax
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6. Tekylmumuii KOHTPOJIb YCIIEBA€MOCTH W MPOMEKYTOYHAS aTTeCTAIUSA
10 UTOTaM OCBOEHUSI AUCHUIIIUHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JaHUSI UJIH HHbIE MAaTEPHUAJIbI, HEOOXOUMbIe
JJISL OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIHM) ONBITA AeATEJIbHOCTH

TuroBble 3aa4M JJIs1 3aIUTHI TA0OPATOPHBIX padoT, JId 3a4UeTa
[TpumMep TUMOBBIX 3a/1a4 JJIsl TEKYIIETO KOHTPOJIS 3HAHUM 00y4Jaroluxcs

TunosBble 3a7a4u Mo pazaeny 1

1. MarepuanpHasi TOUYKa JBUKETCS B MPOCTPAHCTBE COIIACHO YPaBHEHUSIM: X(t) =5t (M),
y(t)=4-2t* (M), z(t)=3t—4t°(m). Haiitu MOITyIH CKOPOCTH M YCKOPCHHS TOYKH B MOMEHT
BpeMeHHu t=1c.

2. Kakoli yroim cocTaBisieT BEKTOp IIOJHOTO YCKOpPEHHs TOYKH, Jexamedl Ha oboxe
MaxoBHKa, C paguycoM MaxoBuka 4epe3 t=1,5c¢ mociie Hauana aABUKEHUsA? YTJIOBOE YCKOpPEHHUE
maxoBuka & =0,77 pazl/c2 )

3. Haiftu wm3MeHeHue wuMITysibca mapuka maccel M=100r mnpu ymape o 3eMill0 U
KOJIMYECTBO BBIICIUBIICHCS TEIUIOTHI, eciii OH mamaer ¢ BeicoTel N =200cMm, a mocne ymapa
noxHuMaercst Ha Boicoty h, =180 cm.

4. ToukocTeHHBIH wwIMHAP auamerpoM D =30cm u Maccoil m =12 kr Bpamiaercs
COTJIACHO  ypaBHEHUIO go(t) = A+Bt+Ct®, rme A=4pax, B=-2 pan/c,C=0,2 paJ:[/c3 )

Onpenenuts AeiCTBYIOMMUI Ha UIMHAP MOMEHT cuil M B MOMeHT Bpemenu t =3 ¢.

5. JlaBneHue BOXbI, TEKYLIEH O TOPU3OHTAIBHON TpyOe, MpH H3MEHEHUH IUIOIIAIN
ceuenust yBenmmumiaoch Ha 350 Ila . Onpenenuth M3MEHEHHUE CKOPOCTH TEUCHUSI, €CITU HavdaIbHas
cKopocTh cocTaBisiia 1,5 m/c.

6. ®dusnyeckuil MasTHUK B BUJE TOHKOrO cTepkHs AnuHON | =120 cm konebiercs: 0KoJIo

TOPU30HTAIBHOM OCH, TEPNEHIUKYJISIPHOW CTEPKHIO, M HaxXOASUIEHCS Ha PAcCTOSHHM a OT
cepenuHbl cTepkHs. [lpm KakoMm 3HaueHMH a Tepuo] Kojebanuit T uMeeT HauMeHbIIee
3HaueHue? Haiitu ero.

7. OnpenenuTh MepuoJ KoleOaHWW ¥ MaKCUMAIbHYIO CKOpPOCTH JBIKEHHUS Tpy3a

. V4
MaTEeMaTU4YeCKOro MasiTHUKA, COBEPIIAIOIIETO KoeOanus 1o 3akoHy X = 0,2sin (2% —gj (M) .

8. Uemy paBHa mpuBeleHHas [JIMHA (PU3UYECKOTO0 MASTHUKA, COCTOSIIEr0 M3 TOHKOTO
cTepkHs Maccoi 1kr mmuoi 80 cM, KOTOpBIM TOJBEIIEH HA OCH, OTCTOSINEH Ha OJHY

YETBEPTYIO JJIMHBI OT OJHOTO U3 €r0 KOHIIOB?
9. Ompenenuth puHy BostHbl yactotoit S0 I'1r, eciu 3a 10 ¢ ona npeogoneBaer 3 KM .

TumnoBble 3a1a4M Mo paszjaeny 2
1. KonmnuectBo BemiectBa renus vV =1,5wmonb, temneparypa T =120K. Omnpenenuts

CYMMapHYIO KHHETHUYECKYIO SHEpTuI0 E, mocrynareiapHOro ABMKEHUS BCEX MOJIEKYII 3TOTO Ta3a.
2. OmpenenuTh CPEIHIO JIMHY CBOOOXHOro mpobera A MOJIGKYNlbl a30Ta B COCyZAe
BMecTHMOCTBIO V =5 11. Macca raza m= 0,51 . DddexTunbiii quamerp monekyist 0,3-107° M.
3. Yemy paBHO m3meHenue dHTpornuu 10T Bo3Myxa MpH H30TEPMHUUYECKOM PACITHPEHUU OT

3 no 8 nutpoB?
4. Tlpu BBICOKOH TeMmepaType IIOJIOBHHA MOJIEKYJ a30Ta JUCCOIMUpPOBaja Ha aTOMBI.
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Hemy paBHa yjenbHas TEIUIOGMKOCTh C, TIPH MOCTOSHHOM JaBJICHWH B STHX ycrnoBusx? Haiith

[10Ka3aTeib aanadarsl.

Tunosble 3a1a4M Mo paszjaeny 3
1. Tpu toueunsix 3apsma Q, 29, —Q HaXOAATCS HA OJHOW MPSIMOH, PACCTOSHHUS MEXITY

cocenHUMHE 3apsiiaMu paBHo O . HaiiTu HampsHKeHHOCTh SIICKTPUYECKOTO MOJIS B TOYKE HA ITOM JKe
IPSIMO#A Ha paccTossHUU 0 OT OTPHUIATEIBHOTO 3apsiaa
2.B BepmmHax TpeyroJibHUKa CO CTOPOHAMHU 10 2 CM HaXOJATCS pPaBHBIC 3apsiibl MO

2uKn. Haiitu pe3ynapTUpymOIIyl0 CHIY, JACHCTBYIOIIYHO Ha ueTBepThiid 3apsay 1uKi,

MMOMEIIEHHBIA
B CEpEIUHE CTOPOHBI TPEYTOJBHUKA.
3. Tpu ranpBaHnveckux annementa & =3B, ¢, =5B, & =2 B coeaunens! napamuiensHo u

3aMKHYTHl Ha BHeliHee conportuBieHue R =2Owm. Ux BHyrpenHue compotuBicHusi I} =10mM,
Ir,=20m u I, =0,50M. HaiiTu Tok BO BHEIIHE [IENH U HAPSHKCHHS Ha KAKJIOM 3JIEMEHTE.
4.Tlo 1ByM KpYroBBIM BHTKaM, UMCIOIIUM OOIIUN IICHTP, TEKYT TOKH cuiod DA u 4 A.

Pangnychl BUTKOB COOTBETCTBEHHO paBHbI 4cM W 3cM. Yron Mexay ux mtockoctsmu 30°.

OmnpenenuTs MHIYKIUIO U HANPSDKEHHOCTH B ICHTPE BUTKOB. PaccMOTPETh BOZMOKHBIE CITyUaH.
5.KoneOartenpHpiii KOHTYp umeeT WHAYKTHBHOCTH L =16TH, &vmkocth C=40HD wu

MakcuMaibHOe HampspkeHue Ha 3axumax U =200B. Uemy paBHa B HEM MakcHMajbHas CHJIa
ToKa?

Tunossble 3a1a4u no pasaeny 4
1. Ha nqudpakimoHHYIO pelieTKy HOPMAIBHO MM aeT MOHOXPOMATHYECKUN CBET C JUIMHOU
BosHbl 600 HM. Omnpenenure HauOONBIINKA TOPSIOK CIEKTPA, MOJTYYCHHBIH C MOMOIIBIO 3TOH

pCHICTKH, €CIIN €€ IOCTOAHHAA d=2MKMm.

2. EcTecTBEHHBIN CBET MPOXOIUT Yepe3 MOJSIPU3ATOp M aHAIM3aTop, MMOCTABICHHBIC TakK,
YTO YTOJI MEX]y UX TJIaBHBIMH TUIOCKOCTSIME ¢ = 45° . TlonmspuzaTop oTpaxkaet u mpemomiiseT 5%

najarouiero Ha Hero cBera. Ilorepamu B aHanmu3arope MOXHO60 mnpeHeOpeub. Kakopa
WHTCHCUBHOCTh JIyda, BBIIICJIIET0 W3 aHAIW3aTopa, IO OTHONIEHWH K WHTEHCHUBHOCTH
€CTECTBEHHOI'0 CBETa?

3. ®otoH npu >pdexre Komnrona Ha cBOOOTHOM 3IIeKTpoHE ObLT paccesiH Ha yroan 90°.
OnpenenuTs UMITYJIBC, MPHOOPETEHHBIA SJEKTPOHOM, €CIH HSHeprus (GOTOHA [0 PACCESTHHS
1,02 MaB.

4. Onpenenutb, Kak U3MEHHUTCS JJTUHA BOJHBI Jie Bpoiins s1ekTpoHa aToMa BOJOpO/ia MpU
MepPEX0/Ie €ro C YeTBEPTON OOPOBCKOW OPOUTHI HA BTOPYIO.

5. Ompenenure, Ha CKOJIBKO HM3MEHWIIACh JHEPTUsSl AJIEKTPOHA B aTOME BOJOpOJAa IMPHU
U3JIyYCHUU aTOMOM (oTOHA ¢ JinHOM BOyHBI 0,486 MKM .

[Tpumep THIIOBOTO BapraHTa KOHTPOJIBHOM pabOThI
JUTSI TEKYIIETO KOHTPOJISI 3HAHUH 00yJaroIIXcst
1. TIpu rOpHM3OHTAIBLHOM IIOJETE CO CKOpPOocThI0 v =250M/c cHapsam maccoi M =8kr
pazopBaiicss Ha JBe 4acTH. bombimas wacte Maccod M, =6 kr momyumna ckopocts U =400 M/c

B HaIpaBIICHWH ToyeTa cHapsga. Onpenenuts MOAYIb W HAIlpaBlIEeHHE CKOPOCTH U, MEHBIIEH
YacTH CHaps/a.
2. OmpenenuTh KOJMYECTBO TEIIOTHI Q, KOTOpOe HaJ0 COOOUIMTH KUCIOPOAY O0BEMOM
V =50 11 npu ero ©30XOpHOM HarpeBaHUM, YTOOBI IaBJIEHHE Ta3a moBbickiIock Ha AP = 0,5 MlIla .
3. ITeumaka Maccoir M =200 Mkr, Hecymas Ha cebe 3apsn (=40vKn, srerena
B DJICKTPUYECKOE II0Ji€ B HampaBlIeHUH CHIOBBIX JuHUH. [locine mnpoxokaeHuss pazHOCTH
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norenimaios U =200B mbutmbaka umena ckopocts © =10w/c. Ompenenuts CKOPOCTb U,

INBUIMHKHK A0 TOr'0, KaK OHa BJICTEJIA B ITOJIC.

4. DIIEKTPOH JBMXKETCS B OJHOPOJHOM MarHUTHOM moje ¢ wuHaykiuedn B =0,1Tn

10 OKpYXHOCTH. OIpeieuTe YIIoBYI0 CKOPOCTh BPAIICHHUS HJICKTPOHA.

5. HapaﬂneanLIﬁ IIY40K CBETa MNEPEXOAUT H3 TIIIHMLOEPHHA B CTCKIO TaK, YTO IIYYOK,

OTPaXEHHBIA OT TPaHMIBl pa3esia 3THX Cpell, OKa3bIBACTCS MAKCUMAIBbHO IMOJSPU30BAHHBIM.
Ornpenenuts yroja y MEXIy MaaloliuM U MPETOMIICHHBIM MTy4YKaMHU.

w

B©O©oo~N O A

13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.

LCoNoOAEWNE

10

0.
. I[I/Ial"paMMa PaACTAKCHUA. Hpeﬂen MMPOYHOCTH, YIIPYT'OCTHU, TECKYUCCTU
12.

Borpocs! aiis 3a1mThl 1a00paTopHBIX padboT

Bonpocsl no pazgeny 1
3akons!l HeroToHA
OCHOBHOM 3aKOH JWHAMHKH BpaIaTelsHOTo IBWKeHUS. Ero hopmynupoBku

[TapameTpsl (S, v, a) PaBHOMEPHOTO U PaBHONEPEMEHHOTo JBIKeHUs. Kunemarnyeckue

(bopMyIibl

Kunernueckas sHeprust BpalaTeabHOrO ABHKEHUS

[Tpupona u BUABI CHII TPEHUS

Cuna TpeHus Ka4yeHusl, CKOJIbKEHHUs, TIOKOSI

[TapameTpsl U GOPMYIIBI, OTIMCHIBAIOIINE BPAIATEIEHOE ABIKECHHE
MoMeHT nHepLuy MaTepruantbHOM TOUKU U TeNa

OCHOBHOM 3aKOH AMHAMUKH BPALIATEIbHOTO JIBUKCHUS

Teopema IlTeitnepa

3akon I'yka B muddepennmanbHoii u  wmHTErpanbHord (opme. OTHOCHUTENBHOE U
abcomoTHOE yuInHeHue. Hanpsokenue

3aKOH COXpaHEHMs] MEXaHUYECKON IHEPTHU

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA IIPH BPAIlaTEIbHOM JBUKCHUU

Onucanue IBUKEHUS Tela B MOJI€ CUJI TSHKECTH (110 YTIIOM K TOPU30HTY)

YpaBHEHME HEPA3PBIBHOCTH

VYpaBHenue beprymum

Bsiskocts. Koadduument Bszkoctu (auHamuueckoil M kuHemarumdeckoil). Ilapamerpsl,
ONPEJIEIAIOIINE BI3KOCTb CPEbI

PexxuMsbl Tedenus xuakoctu. Yucio PeltHonbaca

®usnyeckuil, MNPYKUHHBIM M MareMaTH4ecKuid MasaTHHK. llpuBenennas unHa
(bu3u4ecKoro MasiTHUKA

XapakTepucTUKH KojeOaHuil (mepuoi, 4acToTa, aMIuInTy1a, Ga3a)

Bomnna. Buael BoiH. XapakTepUCTUKH BOJIH

®opmyna pacyera neproja npy>KMuHHOT0, PU3NIECKOr0 U MAaTEMATUYECKOT0 MasiTHUKA

Bomnpocel mo pazaneny 2
OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TeOpun
W neanpHbrii ra3
YpaBHEHHE COCTOSHUS UICATIBHOIO ras3a
[Ixana KenpBuna u Lenbcust
I"a30BbIE 3aKOHBI
N3onporeccer
[lepBoe Hauano TepMOANHAMUKHI
KII] TenmoBoro aBuraresns U uaeaibHon MamnHbl KapHo
PeanbHsblii ra3. Ypasaenue Ban-/lep-Baansca
Anunabatusiil nporecc. Koaddumment Ilyaccona

Bonpocsl mo pa3zneny 3
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CoNo~WNE

22.

23.

24.

25.

N

B©ooNOo O AW

11.
12.
13.

14.

0.

HanpskeHHOCT M TOTEHIHAN 2JIEKTPOCTATUYECKOT O TIOJIs, CBSI3b MEXy HUMH

[Tpunnun cynepnosunuu noseit. Pabora mosns

Teopema o HMPKYISILIMKM BEKTOpA HANPSKECHHOCTH

CunoBble JIMHUU U 3KBUIIOTEHLMAIbHBIE TIOBEPXHOCTH, UX B3aUMOCBS3b. BekTOp rpanuenta
Teopema ["aycca nist 3J1IeKTPOCTaTUYECKOTO MOJI B BAKYYME U BEILIECTBE

Emkocts. [Tapamerpsl, onpenensomue eMKOCTb INIOCKOI0 KOHIEHCAaTopa

CBs13b HaNPsKEHUS U HANIPSHDKEHHOCTH B 2JIEKTPOCTATHYECKOM I10J1€

CoeuHEHNs KOHIEHCATOPOB

Tunsl AMAIEKTPUKOB U BUBI osApu3anuu. [lonsprusoBanHOCT. [IudnekTpudeckas
IIPOHULIAEMOCTB. DJIEKTPUYECKOE CMELICHHUE

. DHeprus 3apsHKEeHHOTO IPOBOIHUKA, KOHAeHcaTopa. OObeMHast INIOTHOCTh YHEPTUU
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

ConpoTHBIICHHE MPOBOJIOYHOTO MPOBOJHUKA

CoennHeHns MPOBOAHUKOB

Cuja ¥ INIOTHOCTh TOKA

3akonsl OMa

3akoH Jlxoynsa — Jlenna

[TpaBuna Kupxroda

[TonynpoBOIHUKH, UX OTJIMYUE OT METAJUIOB U AUAJIEKTPUKOB
DNeKTpOHHAs U ABIPOYHAS MPOBOJAMMOCTD B MOTYIPOBOIHUKAX
CobcTBeHHAas U TPUMECHAs! IPOBOJAUMOCTH B MOJTYIIPOBOAHHUKAX
[TonynpoBonHuku P - U N-TUMA, UX TOTy4YEHUE

MarnutHoe nose, ero xapakrepuctuku. Cunosble nuHuM. Cuna JlopeHua u cuna Ammepa.
3axon buo-Casappa-Jlannaca. MarautHoe nose 3emiu
OCHOBHBIE TIOJOXKEHHUS TEOPUM JJIEKTPOMArHuTHOro moist MakceBemna.  YpaBHEHUs

Makcgemia. Teopema 0 UUPKYJSALMU BEKTOpA B. Teopema ['aycca qyisi MarHUTHOTO MOJS B
BaKyyMe

®eppo-, mapa- U TMaMarHeTUKH, UX OTINYUTEIbHbIE 0OCOOCHHOCTH. MexaHu3M (opMUPOBaHUS
OCTaTOYHOM HaMarHM4eHHOCTH Y peppomarneTukoB. Touka Kropu. [leTns rucrepesuca

MarautHoe mose. Ilotok Bekropa B. SIBieHHe SIEKTPOMAarHUTHOW WHIYKIUH |
camounaykuuu. IIpasuno Jlenna
OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOMATHUTHOTO TToJIsi MakcBemna. Y paBHEHUs

Makcgemna. Teopema o upkyssiuuu Bekropa B . Teopema ["aycca st MarHUTHOTO TIONIS B
BaKyyMe

Bonpocsl no pa3zneny 4
3aKOHBI OTPA)KEHUS U TPEJIOMIIEHHS CBETOBBIX BOJIH
OTHOCHTENbHBIN U aOCOIOTHBIM MOKa3aTeNlu MperoMIIeHUs. SIBlIeHNE MOJIHOrO0 BHYTPEHHETO
OTpakKCHHUS
[Tonspuzanus ceera. Yron bprocrepa. 3akon Mamtoca
Wutepdepennus u audpaxius ceera
Omnpit FOHra. ntepdepenrs B TOHKUX MJIEHKaX
Konsia HetoTOHA B OTpa’k€HHOM M IIPOXOJAIIEM CBETE
VYcnoBue nHTEPPEPEHITMOHHBIX MAKCUMYMOB 1 MUHUMYMOB
ITpunuun Itolirenca-®penens. 3ousl Openensd
VYcnoBue rmaBHbIX MAaKCUMYMOB U MUHUMYMOB JUTsI TU(QPaKIMOHHON PELIETKH
JudpakimonHas KapThHa B MOHOXpOMAaTHYeCKOM M OeiaoMm cBere. Paszpemaromas
CIOCOOHOCTH NU(PPAKIIMOHHON PeIeTKN
SBnenue potorddexra. Bunst poroaddexra
VYpasuenue Ditnmreiina. KpacHas rpanuna gorosaddexra
[TapameTpsl, XapakTepu3yroIyue CocOOHOCTh TEJ MOTJIOMIATh U U3IY4aTh JIEKTPOMArHUTHBIE
BOJIHBI
3akon Kupxroda. 3akon Credana — bonpiimana. 3akon Buna
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15. A6comtotHo "yepHoe Teno. Cepoe Temno

16. Cnextp. Buasl criektpoB. CrieKTpbl HCITycKaHUs U noriomieHus. CeKTpaibHbIi aHaIu3 U €ro
IIPUMEHEHHE

17. Iloctynatel bopa. OOpa3oBanue crieKTpa U3Iy4eHus: aToMa BOI0po/ia

[lepedyeHb BOPOCOB, BEIHOCUMBIX Ha TIPOMEKYTOUHYIO aTTECTAIUIO (3a49eT)
Paszgea 1 «MexaHukay

1.

2.

9.

10.
11.
12.
13.

14.
15.

16.

17.
18.

19.
20.

21.
22.
23.

[Tpenmer ¢usuku. Mertonsl ¢usnyeckoro wuccienoBanus. Ponb (u3uku B pa3BuTHH
TEXHUKHU U BIUSHUE TEXHUKU HA Pa3BUTHE (PUUKU.

MexaHunueckoe IBM)KEHHE Kak Ipocredmas (opma aswkeHus marepun. Kiaccuueckas
MexaHuka. [IpocTpaHCcTBO M BpeMs B KIaCCUYECKOU MeXaHuke. DU3nyecKkue MOJCIIH.
Kunemarndeckoe onvcanue JBUKEHHs TOUKH. CKOPOCTb U YCKOPEHUE IIPU KPUBOJIMHEHHOM
nBrkeHnr. HopManbHOe 1 KacaTellbHOE (TaHI€HLIMAIbHOE) YCKOPEHHUS.

JIBUKEHHME TOYKHM IO OKPYKHOCTH. BEKTOpBI yrJIIOBOM CKOPOCTH M YIJIOBOI'O YCKOPEHHUS.
CBs13b JIMHEWHBIX CKOPOCTEHN U YCKOPEHUH C YTJIOBBIMU CKOPOCTSIMHU U YCKOPEHUSMHU.
Junamuka. Mexanudeckas cucrema. Cuna. Macca u umnynsc. CoBpeMeHHass TPaKTOBKa
3akoHOB HproToHa. CHilbl B MEXAHUKE.

MMIysibC cCCTEMBI MaTepUANIbHBIX TOUYEK. 3aKOH COXPAaHEHUS UMITYJIbCA.

O6o6mmennas popmymupoka |l 3akona HeroroHa. 3aK0H BCEeMUPHOTO TATOTCHUS.

OHeprus Kak yHUBEpcalbHas Mepa pa3IudHbIX (OpM JIBUKEHUS U B3aumoJelcTBus. Pabora
cuibl. KOHCepBaTHBHBIE 1 HEKOHCEPBATUBHBIE CUJIbL. MOIIHOCTS.

Kunernyeckas 3Heprus MexaHM4ecKo cucreMsl. [loTeHnManpHas 3Heprus.

3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE. Y Aaphl.

Mowment unepuuu. Teopema IllTerinepa.

MowmeHT cuiibl. OCHOBHOE YpaBHEHHE JUHAMUKHU BpalllaTeIbHOIO ABUKEHUS TBEPAOIO Tela.
Kunernueckast sHeprusi Bpallarollerocs M Karsmierocs TBepAoro Ttena. Pabora mpu
BpalLlaTeIbHOM JBH)KEHUU.

MoMeHT uMITysibca MaTepUAIIBHON TOUYKH, MEXAaHWUYECKON CUCTEMBI U TelIa.

OcCHOBHOE ypaBHEHHE TMHAMMKH BpAIaTeJIbHOTO JIBUKEHUS TBEPJOro Tejaa B 0000IIEHHOM
BU/JIE. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.

Hedopmarus B 1Bepnom Ttene. 3akoH ['yka. Koadounment Ilyaccona. Juarpamma
pacTsKEHUS.

I'mapocratika HecxxuMaeMol >xuakoctu. JlaBnenue cronbda sxuakoctu. Cuna Apxumena.
CrannoHapHO€ TEYE€HHE HI€aTbHOW >KUJIKOCTH. YPaBHEHHE HEPa3pbIBHOCTU. Y paBHEHUE
bepnymn.

Bsaskocts xxunkoctu. Pexxnmel Teuenust. Yucno PeliHonbaca.

Knaccugukanus konebanuil. YpaBHEeHHE T'apMOHMYECKHX KojiebaHuil. MexaHudeckue
koneOaHus. OHeprus KkoneOanuil. JuddepennumanbHoe ypaBHEHHE TapMOHHUYECKUX
KoJIeOaHU .

MasiTHUKW.

CBoboaHble 3aryxatomue Konebanus. Beinyxnennsle konedanus. Pe3onanc.

BonnoBoe amxenue. [lnmockas rapmMoHudeckas BOJIHA. J[JIMHA BOJIHBI, BOJIHOBOE YHCIIO,
¢azoBas CKOpPOCTh. YpaBHEHUE BOJIHBI.

Pasznea 2 «MosekyiagapHas GU3KUKA U TEPMOJIUHAMUKA

24.

25.

26.
27.

28.

CTaTuCTHYECKHA M TEePMOJIMHAMUYECKUI MeToibl uccienoBaHus. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KMHETHUECKON TEOpUH HJICTbHBIX Ta30B. TemrieparypHas mkana Llenmbcus u
KenpBuHa.

Cpenusiss KWUHETHYECKas SHEPTHs MOJeKyld. MOJeKyasIpHO-KHHETHYECKOE TOJIKOBAHHE
a0COIOTHOW TEMIEPATYPHI.

Pacnpenenenne MakcBeiia MOJIEKYJT U€aIbHOTO Ta3a.

Pacnipenenenne bonbimana u 6apomerpuueckas popmyna. CpeaHee YUCIO CTOTKHOBEHUN
W CpeIHsIs JTMHA CBOOOIHOTO TIpodera.

TepMoauHaMHUYeCKHUE TapaMeTpbl. TepMOAMHAMHYECKOE paBHOBECME U  IPOIECC.
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29.
30.
31.
32.

33.

34.

35.

YpaBHEHHE COCTOAHUS WEaTBLHOIO ra3a. M3ompoiecchl.

[lepBoe Hauano TtepmomuHamuku. PabGorta raza. TemmooOMeH, KOJIMYECTBO TETUIOTHI.
BuyTpennsis sHeprus uaeaibHoro raza. Yucio crenexeit cBo0OOIbI.

[TpumeHeHne IepBOro Havajia TePMOIMHAMUKH K H30IpolieccaM. AnabaTHbBIN mporiecc.
Tennoemkocth. YpaBHenue Maiiepa. Koaddumment Ilyaccona. [TonuTpomnHsrii mporiecc.
Huxnel. Tepmuueckuit KIIJ[ nwmkna. TeruoBesie nBUraTtenu, XOJOAWJIbHBIE MAaIlIUHBIL.
Teopema Kapno. Iuki Kapao u ero k.m.a. Bropoe Hauano TepMoOAMHAMUKH.

OOpatumbie W  HeoOparmmble Tmporecchl. OHTpornus. HepaBenctBo Kiaysmyca.
OrnpenenieHne YHTPOIIMU PABHOBECHOW CHCTEMBI Y€pe3 TEPMOJUHAMUYECKYIO BEPOSITHOCTD
MakpocucteMbl. Teopema Hepucera-I1nanka.

Cwibl ¥ MOTEHLIMAIIbHASI YHEPTUS MEXMOJIEKYISIPHOTO B3auMOJCIHCTBUA. YpaBHeHHe Ban-
nep-Baanbca. 3otepmbl Ban-nep-Baanbca u skciepuMeHTaIbHbIE H30TEPMBI.

SAnenne neperoca. Juddysus, TemIonpoBoHOCTh, BHYTPEHHEE TPEHUE.

Pasznea 3 «DIEeKTpOMArHETU3IMY

36.

37.

38.

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.

DJNeKTpUYECKHE 3apsibl. 3aKOH COXpaHEHUsl 3apsaoB. BzaummoneilicTBue 3apsioB. 3aKOH
Kynona.

DNEKTPOCTaTUUECKOE I10JIE, €r0 XapaKTePUCTHKU. ODKBUIIOTEHUIUAIbHBIE IOBEPXHOCTU U
CHJIOBBIE JIMHUM IEKTPOCTATUYECKOT0 1ouis. [IpuHiun cyneprno3uuu nosuei.

[ToToxk BekTOpa HANpPSIKEHHOCTH 3JEKTpocTathuyeckoro mnoissd. Teopema [aycca (muis
BaKyyMa).

[ToTeHumanpHpli XapakTep 3JeKTpocTaTudeckoro mnoss. Ilonstue mnoreHuumana. Pacuer

paboTHI MIPH MEpEMENICHUH 3apsiia B AJIeKTpocTaTudeckoM moje. Llupkymnsinus Bekropa E
AIIEKTPOCTATUYECKOTO MOJISL.

Onpenenenne pa3HOCTH MOTEHIUAIOB B 3JIEKTPOCTATUYECKOM IToJie. CBsI3b HAIIPSHKEHHOCTH
U HloTeHIuana. ['paiueHT noreHuuana.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM MoJjie. PaBHOBecHE 3aps0B B HPOBOJHMKE. EMKOCTD
IIPOBOIHUKOB.

Emkocts  koHzaeHcaTopoB. CoelMHEHUS  KOHIEHCATOPOB. OHEpPrus  3apsHKEHHOTO
KOHJIEHCaTopa.

OHeprus 3eKTpocTaThueckoro nojis. O6beMHast JI0THOCTh SHEPTHH MOJIS.

Tunel ausnextpuxoB. [longpuzanus AudNEeKTpUKOB W ee BuAbl. Ilonspu3zoBaHHOCTH
JUDJIEKTPUKOB.  JIMdnekTpuueckas BOCIPUUMMYMBOCT W MPOHULAEMOCTh.  BekTtop
AIIEKTPUYECKOTO CMELICHMUSI.

CBobonHble M cBA3aHHBle 3apsabl. Teopema [aycca it THOJAS B JAMAJIEKTPHKE.
CerHeToaneKTpUKH. DIEKTPUUECKOE M0JI€ B OJHOPOJHOM JUAJIEKTPHUKE.

[ToCTOSIHHBIM ~ ANEKTPUYECKUH TOK, YCIOBHMS €ro CYyIIECTBOBAaHUS M  OCHOBHBIE
xapaktepuctiuku. Ctoponnue cuibl. [Tonsatue 3JIC u HanpsKeHUs.

ConpoTusieHHe NPOBOJOYHOr0 NpoBoAHMKA. CoeqMHEHUs MPOBOAHUKOB. TeMieparypHas
3aBUCHUMOCTh COIIPOTHBIICHUS U €€ KaueCTBEHHOE 00bsicHeHHe. CBEpXIIPOBOAUMOCTD.

3akoH Oma B MHTErpaibHOI (opMme 1Js1 OJHOPOAHOTO U HEOAHOPOJHOTO YYAaCTKOB IIEIH,
JUIST TOJTHOM TIETIH.

[TpaBuna Kupxroga.

3akon J[xoyns — JIeHmna B uHTETpaibHOM popme. MOIHOCTH TOKA.

3akoH Oma u [xoyns - Jlenua B nuddepenmansHoi popme.

OJIeKTpUYECKHil TOK B MeTaiuiax. Kiaccudeckas TEOpHsl 3JIEKTPONPOBOJHOCTH. TOK B
BaKyyMe. DMHCCHUs AIEKTPOHOB. ["a30BbIe pa3psibl.

[TomympoBomHuku. 30HHAs Teopust TBepaoro Tena. CoOCTBEHHass U MPUMECHas
IIPOBOAMMOCTB MOJIYIPOBOAHUKOB. [{non.

MarsauTtHoe 1oJie ¥ €ro XapakTepUCTUKU. Makpo- 1 MUKpOTOKU. Bo31eiicTBHE MarHUTHOTO
10JI1 HA paMKY C TOKOM M Ha MIPSIMOJIMHENHBIN POBOJIHUK C TOKOM.

CunoBble JUHUM MarHUTHOM MHAyKOuM. CuioBass KapTUHA MarHUTHOTO  TOJIS
IPSIMOJIMHEMHOIO MPOBOJHUKA C TOKOM M KpYroBoro BUTKa. [IpumHIMN cynepno3unuu
MarHUTHBIX IOJIEH.
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56.
o7.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

3akoH buo — Capapa — Jlamnaca.

Bo3znelicTBue MarHUTHOIO MOJIs Ha ABMXKyluiics 3apan. Cuna Jlopenna. J[BukeHue 3apsaaa
B MarHuTHOM 1oJie. Dddekt Xoia.

Buxpesoii xapakTep MarHuTHOro noJjs. Teopema ['aycca u TeopeMa 0 UUPKYJSALUU BEKTOPA
MarHuTHOW MHAYKIHH (B BAKYyMe).

HamarnmuuBanue wmarHetukoB. HanpsikeHHOCTP  MAarHMTHOrO  moJyissl.  MarHutHas
MIPOHUIIAEMOCTh U MATHUTHAsI BOCIIPUUMYNBOCTb.

JlmamaraeTuku, napaMarHeTUKH U (peppoMarHeTUKH.

CBs13b BEKTOPOB B u H . 3akoH [OIHOrO TOKA ISl MATHUTHOTO [OJISL B BELIECTBE. Teopema
0 HMpKyJsiuuu Bekropa H.

OnextpoMarHuTtHass MHAYKIMs. OJIC HMHAYKIMM B TOABMXKHBIX W HEIMOJBMIKHBIX
IpOBOJIHUKaX. Bpaienne pamku B MarHutHoM mosie. Toku @Pyko.

Camounnykuusi. WHIYKTUBHOCTH MpOBOAHMKA. 3akoH Jlenua. B3aumuas HMHIYKIHSL.
Tpanchopmaropsl.

Pabora no nmepemelieHu0 IPOBOJAHUKA C TOKOM B MarHUTHOM I10JI€. DHEPrus MarHUTHOTO
noJist B coneHouze. [ImoTHOCTh 3HEpruy MarHUTHOTO TOJIS.

BuxpeBoe anekrpuueckoe mnoine. Tok cmemenus. Cucrema ypaBHeHMM MakcBemia B
UHTETPaAIbHON popme.

Konebarenbublii koHTYyp. IlpeoOpa3oBanue >HEpPruu Ha pPa3IUYHBIX ATanax KoJeOaHWUs.
Huddepennnansupie ypaBHEHUS CBOOOJHBIX HE3aTYXAIOMIMX U 3aTyXaMOIIUX KoyieOaHUH B
HEM U UX PELICHUS.

HuddepenunansHoe ypaBHEHHE AJIEKTPOMArHUTHOW BOJIHBI U ero pemieHue. CKOpPOCTh
pactipoctpanenusi BoiHbL. Bektop YmoBa-IloliHTuHra. DHEpreTuyeckue XapaKTEepPUCTHKU
3JIEKTPOMAarHUTHBIX BOJIH. [lIKana 3JeKTpOMarHuTHBIX BOJIH.

Pa3gen 4 «Ormrrrka U DJIIEMEHTHI KBAHTOBOW MEXAHUKH

68.
69.

70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

81.

82.

83.
84.

OnTuka. 3akoHbI reoMeTpruueckoi ontuky. [lonHoe BHyTpeHHEee oTpakeHue. JINH3bI.
Wutepdepennmst cBera. YCIOBUS BO3HUKHOBEHHUS HWHTEpQepeHIHH. MeTox BEeKTOPHON
JarpamMMmBsl JUIs CII0KEHUS IBYX WM HECKOJIBKHX BOJIH.

[TpuHuMn nonxydeHust UHTEPHEPEIMOHHON KapTUHBI. Y CIIOBUS MAKCUMYMOB U MUHUMYMOB.
Pa3HocTh (a3 u pazHOCTh X0/1a.

WnTepdepenmus B Tonkoi mienke. Konbua Herotona.

Hudpakuus ceera. [Ipunuun I'tolirenca-dpenens. 3ous1 OpenHens.

Judpaxus Ha KpyriaoM oTBepcTuu. Judpakius Ha IITMHHON IIETH.

Judpakuuonnas pemerka. [naBHble MakcuMyMmbl. [aBHble MUHHMYMBbI. Paspemaromas
CIIOCOOHOCTB.

[TonspuzoBanublil cBeT. Buabl nomspuzanuu. CrnocoObl MOJy4YEHHs MOJIIPU30BAHHOTO
CBeTA.

[TpoxokaeHne €ecTECTBEHHOIO CBeTa depe3 Mnoisipu3arop u  aHanusatop. Ilosopor
IJIOCKOCTH MOJISIPU3ALIHH.

[Tonsipu3anust cBeTa NpU OTPAKEHUM WM NPEIOMIEHMHM Ha I'PAaHULE AUDJIEKTPUKOB. 3aKOH
Bbprocrepa. JIBoliHOE TydenpeioMIICHHE.

KopmyckynsapHo-BomHOBOH nyanu3m cBera. KBaHT cBera. DHeprus M UMIYJIbC (HOTOHA.
Bremnnii pororddexr.

CgeroBoe nasienue. OnpiTol Jlebenera. ekt Komnrona.

TennoBoe wuznmyuenue. 3akoH Kupxroda. AbGcomtorHo udepHoe Teno. 3akon Credana —
Bonbivmana. 3akon Buna.

TemmoBoe nznyuenne. @opmyna [nanka. Pacnpenenenne sHEPrum B CIEKTPE U3ITYUEHHUS IO
4acTOTE U JJINHE BOJIHBI.

Monens aroma Tomcona u Pesepdopra-bopa. Onwitel Pesepdopaa mo paccesHuto anbda-
4acTULl. DMIIMPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX clieKTpax. Teopus bopa.

VYpoBHHU 3HEPrUM aToMa BoJIopoaa. KBaHTOBbIE yKcIia: TJIaBHOE, OpOUTATbHOE, MATHUTHOE.
BonHoBble cBoiicTBa MuKpouacTull. JlyinHa BOaHBEI ne bpoinsg u ee cBolictBa. BosHoBas

byHKIIHS.
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85. CooTHomenue HeonpeneneHHocTe [ elizenoepra. Ypasuenue [lIpenunarepa.
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6.2. Onucanune nokasartejieil U KpUTepHeB KOHTPOJIsI YCIIEBAEMOCTH,
onucaHue MKAaJI OLeHNBAHUS

Kputepuu oleHKM penieHus 3agadyd JUis 3aliuThl J1a00paTopHBIX padoT,
KOHTPOJILHOM paboTe, JIJIsl 3a4eTa C OLIEHKOM:

e 5 0a/JIOB BBICTaBISIETCS CTYJEHTY, €CIU B JIOTHUYECKH BBICTPOCHHOM
pEIICHUHU MPAaBIIIBHO yKa3aHbl (OPMYIBI BCEX HEOOXOIMMBIX (PU3MUECKHX
3aKOHOB
C TIOSICHEHUSMH, CHIEJaHbl BCE HEOOXOAUMBIC  MaTEMaTHYECKUE
npeoOpa3zoBaHusi, PUCYHKU (MPpU HEOOXOAUMOCTH), MOJYUYEH MPABUIBHBIN
OTBET;

e 4 O0ajua BBICTABISECTCS CTYIEHTY, €CIM B OTBETE€ YyKa3aHbl BCE
HE0OXoMUMbIe (PU3UYECKHUE 3aKOHBI C MOSICHEHUSIMU, MPUBEJICHBI PUCYHKHU
(mpu HEOOXOAUMOCTH), HO B TMOSICHEHUAX K (PU3NYECKUM 3aKOHAM WIIU B
PUCYHKE COAEpXaTcsi HETOYHOCTH, WM JOMyIIeHAa MaTeMaTUYeCKue
OIIKOKA MPU PELICHUN;

e 3 Oajuia BBICTABJISETCS CTYACHTY, €CJIM B OTBETE€ YKa3aHbl TOJBKO
HE0OXoANMbIe (PU3NYECKHUE 3aKOHBI WJIM PUCYHKU (P HEOOXOJUMOCTH),
WIH B 3aKOHAX M PUCYHKE JOMYIIECHBI OITHOKY;

e 2 Gajuia — pelIeHUE HE COJEPKUT OCHOBHOM MOHATHIHBIN arapaT 1o TeMe
3a/1ayu.

st jgomycka K 3a4yeTy CTYJEHT O0s3aH PEIIUTh WUTOTOBYIO KOHTPOJIBHYIO
paboTy Ha OLIEHKY «3a4TEHOM.

HToroBasi oreHKa MO KOHTPOJBHOW paboTe «3aUTE€HO» W «HE 3aYTEHO»
OTpENeNsieTCsl MO CpeaHeMy Oally MO BCEM 3aJadyaM BapHaHTa KOHTPOJIBHOMN
pabOThI:

0 — 2,4 6a/171a — «HE 32YTEHO»;

2,5 -5 6a/510B — «3aUTEHOY.

Jlnst momycka K 3a4eTy CTYJEHT 00s3aH BBIMIOJHUTH 3aIUTHI (BKIIOYAs YCTHBIN
OTBET W MHUCHMEHHBIM OTYET C TMPEJCTABICHUEM PE3yJbTAaTOB AKCIIEPUMEHTAIBHBIX
WCCJIEIOBAHMI ) TIOJIHOTO IIMKJIa 1a00OPaTOPHBIX PabOT, MOTYUUTh «3a4TEHOY.

Kpurtepuu o1ieHKH BOMPOCOB JJIs 3aIIUTHI JIAOOPATOPHBIX padoT:

® «3aYTEHO» BBICTABISETCS CTYACHTY, €CIId B OTBETE HA BOIPOC MPaBUIBHO
yKa3aHbl BC€ HEOOXOAUMBbIC (PU3NYECKUE 3aKOHBI M OIMpeAeTeHUs
C TIOSICHCHUSIMH, TPABUJILHO OIMMCAHBI SIBJICHUSI WM B OTBETE COJEPIKATCS
HE3HAYUTETbHbIC HETOYHOCTH;

® «HE 3a4YTEHO0» — OTBET HE COJNEPKUT OCHOBHOW IIOHATHMHHBIM amnmapar
1o TeMe Bompoca

HroroBass oreHKa I10 3alUTe Ja0OpaTOPHOH pabOThl «3a4YTE€HO» WM
«HEe 3a4YTEeHO0» ONpENENSeTCS MO CpeaHeMy Oaury pemieHus 3-X 3a7ad 1Mo TeMe
paboTHI:
2,5 — 5 0amnoB — «3aureHoy; 0 - 2,4 0amy1a — «He 3aYTEHO» M OTBETaM C OIICHKOM
«3a4TEH0» Ha BOIPOCHI JIJIS 3allMTHl JJAOOpaTOpHON paboThl. MToroBas oreHKa
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10 3aIIuTe 1a00paTOpHOI pabOThl «3a4eT) COOTBETCTBYET PELICHUIO 33]1a4 U OTBETY
Ha BOIIPOCHI JIJIs1 3aIMUTHI JJAOOPATOPHON pabOTHI C OLICHKAMU «3a4YTEHO.

JUis BBINOJHEHUS U 3alllUThl J1a0OpAaTOPHBIX pabOT CTYAEHTHI pa30OMBaIOTCS
Ha Manble rpynnsl o 3 - 5 uyenmoBek. Kakgas rpynma BBIOJIHAET Ha 3aHITHU
VMHAMBUYaJIbHYIO JlabopaTopHyto paboty. Ilpu 3ammure naGopartopHoil paboThI
MaJOM TIpyNmod OTBETHl KaXAOr0 CTYJIEHTa OLIEHUBAIOTCS IO KPUTEPUAM
WHIUBUYATBHO.

B ciywyae ecnm CTYyJ€HTOM OCBOEHBI KOMIIETEHIIMM HA YPOBHE HE «HHXKE
JOCTAaTOYHOI0», OH IOJIY4aeT «3a4YTe€HO0», B IPOTHBHOM CJIy4Yae BBICTABIISIETCS
«He 32YTEeHOY.

3ader o nucuMIUIMHE: 1 TeopeTuueckuil Borpoc U 1 3agaya.

Ha 3auere cTyZeHT OTBEYaeT Ha OJMH TEOPETUYECKHUI BOIIPOC U PELIAET OAHY
3agady. Bompoc u  3amady CTyAeHT BbIOMpaeT cCilyd4alHO U3 KOMIUIEKTa
IIpEeIaraéMbpIX €My COOTBETCTBYIOIIMX MarepuanoB. MITOroBas OLIEHKA «3aYTEHO)»
BBICTABJIICTCS NPU PEIICHUU 337ayd Ha 3-5 OaJUIOB M OTBETE HA TEOPETHUECKUN
BOIIPOC C OLICHKOH «324YTEHO.

7. YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecnevyeHne TUCITUTINHBI

7.1 OcHoBHAas JuTEpPaTypa

1. Tpopumona T.U. Kypc ¢pusuku: ydueOH. mocoOue sl CTYH. YUPEKICHHM
Beicil. obpazoBanusi / T.U. TpodumoBa. — 23-e uzna., crep. — M.: M3matenbckuii
HeHTp «Axkanemus», 2017. — 560 c.

2. Tpodpumora T.N. CoopHUK 3amad 1o Kypcy ¢usmku. YueOHoe moc. / T.H.
Tpodumona. — 3-e m3a. — M.: OOO "Uznarensckuii nom "Onukce 21 Bek", 2003. —
384 c.

7.2 JlonoJIHUTEe/ILHASA JIUTEPATypa

1. CaBenneB, U.B. Kypc ¢dbuszuku: yaeOHoe nmocobue st By30B: B 3 Tomax /
N.B. CaBenbeB. — 8-¢ usn., crep. — Cankr-Ilerepoypr: Jlans, [6. T.]. — Towm 1:
Mexanuka. Monekynspraas ¢usuka — 2021. — 356 c. — ISBN 978-5-8114-6796-
9. — Tekct: »aexTpoHHBIM // JlaHb: JNEKTPOHHO-OMOIMOTEYHAsT CHUCTEMA. —
URL.: https://e.lanbook.com/book/152453

2. CaenweB, U.B. Kypc ¢usuku: yuebHoe mnocobue: B 3 Tomax / W.B.

CapenweB. — 6-¢ m3xa., crep. — Cankt-IlerepOypr : Jlaws, [06. 1.]. — Tom 2:
OnextpudectBo. Konebanust u Bonmubl. BomHoBas onmtuka — 2019. — 468 c¢. —
ISBN 978-5-8114-4253-9. —  Tekct:  o2nekTpoHHBIN //  JlaHb:  3IEKTPOHHO-

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

3. Xycaunos, ILI. Kypc ¢usuku: teopws, 3agauvi ¥ BOIPOCHL: 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, 2021 — 464 ¢c. — Pexxum goctymna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonoruH, H.A. ®uszuka. MaTtepuanbl KOHTPOJIBHON padOTHI JJIs1 CTYACHTOB
arpapHbix HamnpapieHuidt noarotopku. / H.A. Konommmn, W.B. JleBkun, B.JL
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https://e.lanbook.com/book/117715

[Tpumen; Poccuiickuii rocygapCcTBEHHbIA arpapHblii yHUBepcuteT - MCXA nmeHH
K.A. TumupszeBa (MockBa). — DJIEKTpOH. TeKCTOBbIe JaH. — MockBa: PI'AY-
MCXA wum. K.A. TumwupszeBa, 2021 — 154 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, III.I'. KBanToBas ¢usuka: yueOHoe mocodue / III.I'. XycanHos;
Poccuiicknii rocynapctBeHHbIN arpapHblii yHuBepcutreT - MCXA umenn K. A.
TumupszeBa (MockBa). — DneKTpoH. TekcToBble AaH. — MockBa: PITAY-MCXA
um. KA. TumwmpszeBa, 2020 — 148 c¢c. — Pexum  pocrymna:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycaunos, III.I'. OCHOBBI MEXaHWUKH W MOJCKYJSpHas (Qu3nka: ydeOHOe
noco6ue / I11.T". Xycaunos; Poccuiickuii rocy1apcTBEHHBIN arpapHbIii yHUBEPCUTET -
MCXA umenu K.A. TumupszeBa (MockBa). — OJEKTPOH. TEKCTOBbIE JaH. —
Mocksa: PI'AY-MCXA um. K.A. Tumupszesa, 2020 — 146 c¢. — Pexum nocryna:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycaunos, II.I'. Dnexrpomaruetusm u BOJHBL: yueOHOe mocobue / I
XycanHoB; Pocculickuii rocyapcTBeHHbIN arpapHblii yHuBepcuteT - MCXA nmenu
K.A. TumupsizeBa (MockBa). — DIJIEKTpOH. TeKCTOBbIe JgaH. — MockBa: PI'AY-
MCXA wum. K.A. TumwupszeBa, 2020 — 168 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konormua, H.A. ®u3uka. MaTtepuaibl 1yl pelieHus] KOHTPOJIBHONW paOOTHI.
Yacte 1: yuebHO-MeTommueckoe mnocobue / H. A. Konommmn; Poccuiickuit
rocynapcTBeHHbil arpapHbii yHuBepcuter - MCXA umenn K. A. Tumupssesa
(MockBa). — OnekTpoH. TekcTtoBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupssena, 2018 — 215 C. — Pexum JOCTYTIA:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konomma, H.A. ®u3uka. Matepuansl 11 pelIeHUs] KOHTPOJIbHON paOOTHI.
Yacte 2: yueOHO-MeTommueckoe mocobme / H.A. Konommmn; Poccuiickuii
rocyJapcTBeHHbI arpapHbiii yHuBepcuter - MCXA umenu K. A. TumwupsizeBa
(MockBa). — DmnektpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssesa, 2020 — 183 C. — Pexum JIOCTyIIA:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: wMeromudeckue ykazanus / B.JL Ilpumen [u  gap.];
Poccuniicknii rocynapctBeHHbI arpapHbli  yHuBepcuteT - MCXA umenn KA.
TumupszeBa (MockBa). — DnekTpoH. TekcToBble AaH. — MockBa: PITAY-MCXA
UM. K.A. TumupsizeBa, 2018 — 61 c. — Pexum  pocryma:
http://elib.timacad.ru/dl/local/umo214.pdf.

7.3 HopmaTuBHBIE PABOBbIE AKTHI
He npenycmorpeno.

7.4 Metoanueckue yKa3aHusl, peKOMEHIAlMU U Pyrue MaTepuasibl K 3aHATHAM
Jlnst  mpoBenmeHus 71a0OpPaTOPHBIX pabOT PEKOMEHIYEeTCS HUCIOJIb30BaTh
METOMYCCKUE YKa3aHUS:
1. Meroauueckue ykazaHus K jJjabopatopHbiM padotam. M3n. BY3A. 1987-2018
T.

26


http://elib.timacad.ru/dl/local/umo457.pdf

8. Ilepeuennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTEpHET», HEOOXOTUMBIX JIJISI OCBOCHHSI THCIMILIHHDI
http://fizik.bos.ru/ - Caiitr nocBsmieH kypcy (uszuku 001c00pa3oBaTeILHON

IIKOJIBI.

9. I[lepeyeHb NMPOrpPaMMHOIo odecriedeHus1 U
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM

He nmpexycmoTpeno

10. Onucanue MaTepuaJIbLHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOIi 115

OCYIIECTBJICHUSA OﬁpaBOBaTeJILHOFO nmponoecca 1mo IMCumIJanHe

Tabmauia 8

CaeaeHust 00 00eCIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY aYAUTOPUAMHU,
Ka0OMHeTaMM, Ja00PaTOPUSIMH

HanMeHnoBaHMe crieniuaJIbHbIX
MOMeIleHU U MOMeLleHU i I
CaMOCTOSITEJIbHOM PadoThI
(Ne yuedHOrO0 KOpIyCa,

Ne aynuropun)

OCHAIIIEHHOCTH CHEIHAJILHBIX IOMEINEeHNH 1 ITOMeIeHH i

AJIS1 CAMOCTOSITEIbHOI padoThI

Y4eOHnas mabopartopus, 1. Crom 21 mr.
ayoumopust 0Jis NPoGeodeHUs. 2. Crynbs 39 wir.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Hocka menoBast 1 mT.
KOHCYTbmMayuil, mexyuje2o 4. lkadsr 2 mr.
KOHMPOJISL U NPOMEICYMOUHOU 5. TumnoBoil koMIIIEKT 000pyI0BaHUS J1aOOpaTOPUHI
ammecmayuu «MonekynspHas ¢U3nuKa U TEPMOAUHAMUKAY | MIT.
(Yuebubiit kopriyc Ne 28, (1aB.Ne410124000603107)
ayn. 301a) 6. TunoBoil KOMIUIEKT 000pYyAOBaHUS JTabOpaTOPHH
«Pu3nyecKre OCHOBbI MEXaHUKW» | IIT. (MHB.
Ne410124000603116)
VYyeOHnas aynutopus s 1. Tlapter 23 wrT.
IIPOBEICHUS 3aHATUN 2. Crynps lmr.
CEMHMHAPCKOTO THIIA, 2PYNNOBbIX U 3. Cromn | mir.
UHOUBUOYATILHBIX KOHCYIbMAYUL, 4. Jlocka menoBast 1mir.
meKyuje2o KOHmpoJis u 5. [xadwer 1 mT.
NPOMENCYMOUHOU ammecmayuu
(Yuebubiit kopryc Ne 28,
ayn. 3016)
VYuebnas madoparopus, 1. Cromsl 20 mmT.
ayoumopust 01151 NPOGedeHUs. 2. Crynbs 29 mir.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Hocka memnoBast 1 mrT.
KOHCYTbMayuil, mexyuye2o 4. Ilxadst 1 mr.
KOHMPOJISL U NPOMENCYMOUHOU 5. TumnoBoil kOMIIIEKT 000py10BaHUS J1abOpaTOPUH
ammecmayuu «BonHoBsle npouiecch» 1 mT. (MHB.Ne
(Yuebusrii kopryc Ne 28, 410124000603118)
ayn. 302) 6. TumnoBoil KOMIUIEKT 000pYAOBaHUS TabOpaTOPHH
«DIeKTpUYeCcTBO U MarHeTu3m» 1 mrt. (MHB.Ne
410124000603235)
YueOHast ayTuTOpust AJIs 1. Crom 1 mr.
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HanmeHoBaHMe crienuaJIbHbBIX
NoMelleHUuH U MOMeIleHUH 1151
CaMOCTOSITEJIbHOH PadoThI
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OCHALIIEHHOCTD CHEeIHAJLHBIX IOMEIeHUH ¥ MOMeIleH i

AJISl CAMOCTOSITEIbHOM PadoThI

IIPOBE/ICHUS 3aHATHN 2. Tapter 70 mrT.
JIEKIIMOHHOT'O THIIA 3. Crynbs lmr.
(YueOnsrii kopryc Ne 28, 4. Jlocka menoBas | wrT.
ayn. 304) 5. Kadenpa I mr.
6. Dxpan 1 mrT.
7. TIlpoexTop 1 mirT.
VYuebHast mabopaTtopus, 1. Taptst 17 mt.
ayoumopust 01 NPoBeodeHUs. 2. Crynps 35 mr.
2PYNNOBLIX U UHOUBUOYATbHBIX 3. Jlocka memoBast 1 mir.
KOHCYTbmMayuil, mexyue2o 4. Illxadsr 1 mrT.
KOHMPOJISL U NPOMEICYMOYHOU 5. TumnoBoil koMIIIEKT 000pYy10BaHUS J1aOOpaTOPUH
ammecmayuu «KBanrtoBas ¢usuka» 1 mr. (MHB.No
(YueOusrii koprryc Ne 28, 410124000603114)
ayn. 337) 6. VYcraHoBKa Ui SKCIIEp. U3YY. 3aKOHOB TEIUL. U3M. 1
mt. (maB.Ne 4101340000003 13)
YyebOnas 1aboparopus, 1. Tlapter 20 .
ayoumopust 01 nPo8eodeHUs. 2. Crynbs 34 mr.
2PYNNOBbIX U UHOUBUOYATIbHBIX 3. Jocka menoBas 1 mr.
KOHCYIbmMayutl, mexyuje2o 4. kadsr 1 mr.
KOHMPOJISL U NPOMENHCYMOUHOU 5. TumoBoil KOMILIEKT 000pyI0BaHUS AJIs TabopaTopuun
ammecmayuu «KBanToBast pusuka» 1 mr. (uHB. Ne
(Yuebubiit kopiryc Ne 28, 410124000603113)
ayn. 336)
VYuebHast mabopaTtopus, 1. Tlaptst 16 mT.
ayoumopust 01 nNPo8eodeHUs. 2. Crynbs 34 mir.
2PYNNoBbIX U UHOUBUOYAILHBIX 3. Mocka menosas 1 mrT.
KOHCYTbmMayuti, mexyue2o 4. Ilxadsr 1 mT.
KOHMPOJIA U RPOMENUCYMOUHOU 5. TunoBoil KOMIUIEKT 000pyAOBaHUS JTabOpaTOPHH
ammecmayuuy «Bomnnosble ponieccs» 1 mt. (MHB.Ne
(YueOnslit kopryc Ne 28, 410124000603117)
ayn. 335) 6. TumnoBoil KOMIUIEKT 000PYAOBaHUS TabOPaTOPHH
«DNeKTpU4ecTBO U MarHeTu3m» 1 mrt. (MHB.No
410124000603236)
VYuyebHast mabopaTopus, 1. Cronst 9 mr.
ayoumopust 01 nPo8eodeHUs. 2. Crynbs 21 .
2PYNNOBbIX U UHOUBUOYATLHBIX 3. TunoBoil KOMIUIEKT 000pYyAOBaHUS TabopaTOPHH
KOHCYTbmMayuti, mexyue2o «Du3nyecKre OCHOBBI MEXaHUKW» | TIT. (MHB.
KOHMPOJISL U NPOMENCYMOYHOU Ne410124000603115)
ammecmayuu
(YueOnsrit kopryc Ne 28,
ayn. 332)
VYuebHast mabopaTtopus, 1. Cron 11 mr.
ayoumopust 01 nPo8eodeHUs. 2. Crynbs 21 mir.
2PYNNOBbIX U UHOUBUOYATLHBIX 3. TunoBoil KOMIUIEKT 000pYAOBaHUS 1abOPaTOPHH
KOHCYTbmMayuti, mexyue2o «Du3nyecKre OCHOBBI MEXaHUKW» | TIT. (MHB.
KOHMPOJISL U NPOMENCYMOYHOU Ne410124000603115)
ammecmayuu 4. TumnoBol KOMIUIEKT 000pyI0BaHUS Ja00OpaTOpUn
(YueOnslii kopryc Ne 28, «MonekynsipHas GU3MKa 1 TEPMOAUHAMHKAY | TIT.
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HanmeHoBaHMe crienuaJIbHbBIX
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ayn. 333) (uuB.Ne 410124000603106)
VYuebnast mabopaTtopus, 1. Jlaboparopusie ctoubl 18 mir.
ayoumopust 01 NPOGedeHUs. 2. Cron 1 mr.
2PYNNOBLIX U UHOUBUOYATbHBIX 3. Crynbs 45 mr.
KOHCYIbMAayuti, mexyuje2o 4. Jlocka menoBas 1 mrT.
KOHMPOJISL U NPOMENCYMOYHOT 5. [xadwer 3 mT.
ammecmayuu 6. TumnoBoil KOMIUIEKT 000PYAOBaHUS TabOpaTOPHH
(YVaeGnsrit koprmyc Ne 28, «BoisHOBBIE TIponiecch» 1 T, (MHB. N2
aya. 306a) 410124000603117)

7. TumnoBoil KOMILJIEKT 000pyI0BaHUS JIaOOpaTOPUU
«DJIeKTpUYECTBO U MarHeTu3m» 1 mr. (MHB.Ne
410124000603236)

8. TumnoBoii KOMIUIEKT 000pYAOBaHUS TabOpaTOPHH
«KBanToBast pusuka» 1 mr. (1HB.No

410124000603113)
VYuebnast mabopaTtopus, 1. Tlaptst 27 mT.
ayoumopust 0Jis NPOGedeHUs. 2. Crynbs 57 wir.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Hocka menosast 1 mrT.
KOHCYTbmMayuil, mexyue2o 4. Illxadsr 3 mrT.
KOHMPOJISL U NPOMEICYMOUYHOU 5. TumnoBoil koMIIEKT 000pYy10BaHUS J1aOOpaTOPUU
ammecmayuu «MonekynspHas Gu3uka 1 TepMOIUHAMUKA» | IIT.
(Yuebubiit kopriyc Ne 28, (naB.Ne 410124000603106)
ayn. 3060) 6. TumnoBoit KOMIUIEKT 000PYAOBaHUS TabOPaTOPHH
«Du3nyeckue OCHOBbI MEXaHUKW» | mT. (MHB. No
410124000603115)
VYyeOHas aynuTopus Ais 1. JlaGoparopHble cToibl 15 mrT.
NPOBE/ICHUS 3aHATUH 2. Croun ans npenogasarens 1 mrT.
CEMUHAPCKOT0 TUTIA, AYOUMOPUsL 3. Crynbs 47 mr.
0715 npoGedenUs 2pYNnosuIxX U 4. Jlocka menoBast 2 IIT.
UHOUBUOYATILHBIX KOHCYIbMAYUll, 5. [Mxadwer 1 mT.

meKyuje2o KOHmpois u
NPOMEHCYMOUHOU ammecmayuu
(YueOnslit kopryc Ne 28,
ayn. 307)

LlenTpanpHas Hay4IHAS
ononmnorexka nmenu H.U.
JKene3noBa, YMTAIbHEIE 3aIIBI
OMOINOTEKH

Oobmexurne. Komnuara s
CaMOIIOATOTOBKHA

11. MeToauveckue peKOMEeHIAIMN CTYAEHTAM M0 0CBOEHHUIO TN CIUTLIHHBI
[Tocne xaxmod  jexkuuu  TpeOyeTcs  caMoCTOsITeNbHas  MpopadoTKa
U3JI0)KEHHOTO MaTepuaia. [lepes 3aHATHEM 10 BBITOJIHCHHIO JIAOOPATOPHON PabOTHI
HEOOXOJMMO TOJATOTOBUTH KOHCHIEKT PabOThl, BHUMATEIHLHO HU3YYHB COJCp>KaHUE
METOJMYECKNX YKa3aHWW, ¥ 3allOMHUATH TIOPSJIOK BBIIOJTHEHUS, TOBTOPUTH
TEOPETUUECKHUIN MaTepual 1o TeMe.
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OOGpa3zoBatesnbHBIN MpoLece Mo AUCLUIUIMHE OpraHu3oBaH B Gopme yueOHbIX
3aHATHH (KOHTaKTHas paGora (ayJMTOpHOM M BHeayJUTOPHON) OOYHYaIOIMXCS
C NperojaBaTesieM U CaMOCTOsTeNbHas paboTa 00y4aromuxcs). Y4eOHble 3aHATHS
(B TOM uYHCIe @O peamM3aluMM NPaKTUYECKOH TMOArOTOBKH) IPEICTaBICHBI
CIeNyIOIIMMH  BUJAMHM, BKJIIO4yass ydeOHble 3aHATHS, HAlpaBJICHHbIE Ha

NPAaKTHYECKYIO0 IMOArOTOBKY OOyYarolUMXcsi U TpPOBEAEHHE TEKYIIero KOHTPOJIs
yCIEBAEMOCTH:

JIEKUUH (3aHATHS JIEKIIMOHHOTO TUIA);

rpyNIoBble KOHCYJIbTALUH;

UHIUBUAYJIbHBIE KOHCYJIbTallUU U WUHBIE yueOHbIe 3aHATHUS,
NpeAycMaTpUBaloOlIMe HHAUBUAYAIbHYIO paboTy npenoaasaTens ¢ 00y4dalomumces;

nabopaTopHbIe MPAaKTUKYMEI,

camMocCTosATeNbHas paboTa 00y4arommxcs.

Ha y4eOHbBIX 3aHATHsAX 0Oy4valollMecs BBIIOJHSIOT —3aljaHUPOBaHHbIE
HACTOsLIEH IPOrpaMMOil OTAeNbHbIe BUABI Y4eOHBIX paboT, B TOM YHCIIE OTAENbHBIX
3JIEMEHTOB paboT, CBA3aHHBIX C Oynayuiedl mpopecCHOHANBHON AEATENbHOCTBIO.
[Tocne xaxpmoi nekuuu TpeGyeTcss CaMOCTOSATENbHAas NpopabOTKa H3JI0XKEHHOIO
MaTepuana. IIpy MOArOTOBKE K NMpPaKTHYECKOMY 3aHATHIO HEOOXOAMMO MOBTOPHUTH
TEOpeTUYECKUi MaTepuan 1o teme. [lepe/| 3aHATHEM IO BHINOJIHEHHUIO 1TaOOPaTOPHOi
paboTel HEOOXOAMMO MOATOTOBUTH KOHCMEKT paboThl, BHUMATENbHO H3Y4YUB
coliepKaHUE METOUYECKUX YKa3aHUH, U 3aIOMHUTH MTOPSIAOK BEIIIOJIHEHHUS.

Buabl u popmbl 0TPabOTKH NPONYIIEHHBIX 3AHATHH
CTyzmeHT, NpOIYCTUBLIMH JEKLUMIO, JODKEH OTpaboTaTh TEOpPETHYECKUH
MaTtepHall [0 COOTBETCTBYIOLLEH TEME CaMOCTOSTENBHO.
CTyneHT, MpOMmyCTUBIIMA nabopaTopHyio pabory, o6s3an ee oTpaboTaTh
(BBIIIOJIHUTE), PACCYUTATD U 3aLUUTHUTb.

12. MeToau4yecKkne peKOMEHAALHH NPEeNnoAaBaTe/IsiM M0 OPraHu3aluy o0y4yeHuns
no JMCUMIIHHE

Jina Gosee YCIHEUIHOrO OCBOEHMS IUCLMILIMHBEI «DHU3KKa» PEeKOMEHTYeTCs
CHayasa [aBaTh CTYJEHTaM JIEKLIMOHHBIA MaTepuall, a 3aTeM 3aKperuiiTh ero BUIE
1ab0paTOPHBIX 3aHATHH.

M3yuenne Kypca CKIaIBIBAaeTCA W3 JIEKUWH, J1aDOPAaTOPHBIX 3aHATHH M
CaMOCTOSATEIbHON pabOTHI CTY IEHTOB.

Ha jekumsx OCBEILAIOTCsS OCHOBOIOJAralouMe BOMPOCH! Mporpammal. YacTb
pa3iesioB BEIHOCHTCS Ha CAMOCTOSATENBHYIO npopaboTKy.

JlaGopaTopHble paGOTl HArVSAHO AEMOHCTPUPYIOT (H3MYECKHE 3aKOHDBI U
sBJeHus, POPMHUPYIOT HaBbIKK KCIIEPHMEHTAILHOU paboTEL.

Iporpammy pazpaborana:

PaspaGoruuk: Mapunosa C.A., K. ¢.-M. H @ e
« 3/ » 08 2023 T.
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PEINEH3UA

Ha padouyo nporpammy aucuuiuinabl 51.0.09 «®u3uka» OIIOII BO no nanpasjieHuo
36.03.02 3o0TexHusi, HANPaBJIEHHOCTH «BHOTEXHOI0TMSI M TEHETUKA B CeJIEKINH KUBOTHBIX),
«TexHoJ10rMs MPOU3BOACTBA MPOAYKTOB ;KUBOTHOBOACTBA (110 oTpacasim)», « Kopmienue
“KMBOTHBIX M TEXHOJIOTHS KOPMOB)» (KBaJIN(PUKALMS BbINYCKHUKA — DaKaJIaBp)

[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 HamnpasiieHuo 36.03.02 3ooTexHus, HaPaBIeHHOCTH «BUOTEXHOJIOTHS U T€HETUKA B CEICKIIUU
JKUBOTHBIX», «TexHONMOrus MpPOU3BOJACTBA MPOIYKTOB >KMBOTHOBOJCTBA (IO OTPACIsIM)»,
«KopmiieHre KUBOTHBIX W TEXHOJOTHsS KOpMOB» (OakanaBpuar) paspadoranHoi B ®I'BOY BO
«Poccuiickuil rocygapcTBeHHbI arpapubiii yHuBepcuteT — MCXA umenu K.A. TumupsszeBay, Ha
kadenpe ¢umsuku (paspadorunk — MapuHoBa Codbsi AHIpeeBHA, NOUEHT Kadempsl (U3HKH,
KaHIuAaT (PU3HUKO-MaTeMaTHUYECKUX HAYK).

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

1. llpenbsaBnenHas pabouas mporpamMma IUCHUIUIMHBL «®Pu3uka» (gajee Mo TEKCTY
[Tporpamma) coomsemcmeyem tpeboBanusiMm ®I'OC BO mo nanpasienuto 36.03.02 3oorexHus.
[TporpamMma codepowcum Bce OCHOBHBIE pa3lienbl, coomeemcnegyem TPEeOOBAHUSIM K HOPMAaTHBHO-
METOJUYECKUM JIOKYMEHTaM.

2. llpeacraBnennas B llporpamme akmyansnHocms yd9eOHON NUCHUIUIMHBI B PaMKax
peamu3anuu OIIOIT BO ne nodnescum commenuo — MUCIUIUIMHA OTHOCUTCS K 00s13aTEIBHOM YacTH
yuebHoro nukia — b1.0.

3. Ilpencrasnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUIM
®I'OC BO nanpasnenus 36.03.02 3o0TexHusl.

4. B coorBerctBun ¢ Ilporpammoii 3a nucuurmmHod «®usmka» 3akperuieHa 1
Komnemenyua (2 unouxamopa). JucummumHa «®Pusuka» U npeacrtasineHHas [Iporpamma
chocobHa peanuzosams UX B 0OBbSBICHHBIX TPEOOBAHUSX.

5. Pe3ynomamul 00yyenus, npenctaBieHHble B [IporpaMme B KaTeropusx 3HaTh, YMETb,
BIAQJIETh coomeemcmeyom crneuuduKke W COAEPKAHUIO JTUCLHUIUIMHBI U JeMOHCmPUpylom
603MOUCHOCHb TIOTYYEHUS 3asBJICHHBIX PE3YJIBTATOB.

6. O0mass TpyIOoEMKOCTh IUCHHUIUIMHBI «DU3WKa» COCTaBIsSeT 3 3a4€THBIX CIMHUIIBI
(108 gacos).

7. WudopMaius O B3aMMOCBSA3M H3y4aeMbIX JUCHUIUIMH U BOIPOCAM HCKIIIOYEHHS
NyONupoBaHUs B COJEPKaHUM JUCLUIUIMH coomeemcmeyem JIEACTBUTENBHOCTH. JlMCIUIIMHA
«®uzuka» B3aumocBszaHa c gapyrumu  aucuumiauHamu  OINIOII BO wu  VYyeOHoro muiaHa
no HanpasieHuto 36.03.02 300TeXHUS U BOZMOKHOCTh 1yOIMPOBAHUS B COAEPIKaHUHN OTCYTCTBYET.

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

9. Buapl, coaepkaHue U TPYHAOEMKOCTb CaMOCTOSTENbHOW paboOTHl  CTYIECHTOB,
npencrasieHuble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TMOATOTOBKE BBIMYCKHHUKOB,
conepxamumest Bo @PI'OC BO nanpasnenus 36.03.02 3ooTexHus.

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

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYAEHTOB, NpeaycMorpeHHas [Iporpammoit,
ocylecTBisieTcss B (opMe 3adera C OLIEHKOM, YTO coomeemcmeyem CTATyCy TUCHMILUIMHBI, Kak
JUCIUIUIMHBL  00si3aTenbHON 4vactu ywyeObHoro mukia — bl1.O. ®T'OC BO HampaBneHus
36.03.02 3ooTexHus.

11. ®opmbl onieHKH 3HaHUM, TpeAcTaBieHHbIe B [Iporpamme, coomeemcemsyrom cnenuduke
JUCLUUTUTMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.




12. VueGHo-MeTomueckoe  ofecnieyenne  JMCHMIUIMHBI  TMPEICTABICHO:  OCHOBHOM
JIUTEPATYpoii — 2 HCTOUHMKA (6a30BbIit yueGHHK 1 COOPHHUK 3aja4), JOTOIHUTENLHOM JIHTEpaTypoii
— 10 HauMeHOBaHMiT W coomeemcmeyem tpebopanusim OPIOC BO nanpasnenns 36.03.02
300TeXHHS.

13. Marepransno-texunyeckoe 06ecneyenme JMCIMIUTHHBI COOTBETCTBYET creuuduke
TUCIHIIIAHD! «DH3HKa» M 0GecrieynBaeT HCMONb30BAHHE COBPEMEHHBIX 00Pa30BaTeNbHBIX, B TOM
IHCJIC HHTEPAKTHBHBIX METOIOB 00yYeHHS.

14. Meroanyeckne  pekoMeHmalMM  CTyZGHTAM M METOAMYECKHE  PEKOMEHIALUH
TIPCTIONABATE/ISAM 110 OpraHu3aiMu 00yueHHs 10 JMCIMIUIMHE JIAIOT IPEICTABIEHHE O criennduke
00yueHus o aucunnnne «dusukay.

OBHIHE BBIBO/bI

Ha ocHOBaHMM NPOBEACHHOTO pelleH3NPOBAHHS MOXKHO CENATh 3aK/TIOYEHHE, YTO Xapaxrep,
CTPYKTypa H cozaepxaHue pabouedf mnporpammel gucuuruimasl  «®usukay  OIIOII BO
no HanpasneHuto 36.03.02 3ooTexHus HanpaBieHHOCTH «BHOTEXHONOrHS U reHETHKA B CENEKLIHH
KUBOTHBIX», «TexHonorus npousBoacTBa MNpOAYKTOB IKMBOTHOBOACTBA (IO OTpacIsim)»,
«KopMJIeHHE JKMBOTHBIX M TEXHOJNOTHS KOPMOB» (kBanudukauus BuimyckHuka — Gakanasp),
paspaboransas MapunoBoit Codbeit AHIpeeBHON, NOLEHTOM Kadeapbl (GpU3MKH, KaHIUZATOM
$rsuKo-MaTeMaTHYECKUX Hayk, cooTBerctByeT TpeboBaHusaM PI'OC BO, cospeMeHHBIM
TPeOOBaHHSIM 3KOHOMHKH, PHIHKA TPyHa M MO3BOJIHT NpH €€ peau3ald YCIELHO 00eCHeunTh
¢opmHupoBaHHE 3aABJICHHBIX KOMIIETEHIHIA.

Penensent: INonnsoskun JIMutpuii AHjipeeBHY, TOLEHT Kadeapsl TexHoc(epHOoil 0e30MacHOCTH
®I'BOY BO «Poccuiickuit rocy napcTBeHHBbI arpapHelii yHuBepcureT — MZ XA, umenu
K.A. TumupsseBay, KaHAMAAT TEXHHYECKHX HAYK

« 3 » 74 2023 r.




