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AHHOTANMSA
padoueii nporpamMmbl yueoHoii gucuuminibl b1.0.06 « ®U3UKA»
7151 MOATOTOBKM 0aKajiaBpa Mo HANPABJIEHUIO
36.03.01 BerepuHapHO-CaAaHUTAPHASA IKCIEPTHU3A,
HANPaBJIeHHOCTh «TexHoJI0run NUIeBoi 6e30MacCHOCTH

Heab ocBoeHusi AUCHMIVIMHBI.  (QopmupoBaHHMEe Yy  0OyYaromIUXCs
KOMITETEHIIUM, OOECIeYnBaIOIMX BJIAJCHUE HaBbIKAMHU JIaDOpaTOpHOU paboTHI,
METOJaMH  MaTeMaTUYeCKOro MOJCIUPOBaHUS M (PU3MKH, HEOOXOAUMBIMU
B MPO(PECCHOHAIBHON JEATEIBHOCTH, a TakKKe 3HAaHUE OCHOBHBIX (DU3UUECKUX
KOHLETIIIUNA U 3aKOHOMEPHOCTEH, MPUMEHSIEMBIX B OMOJIOTUYECKHUX UCCIIET0OBAHMSIX.

MecTo aMCUMIUIMHBI B Y4eOHOM MJIaHe. JHUCIWIUIMHA BKJIIOYCHA
B 0053aTeNbHYI0 YacTh y4eOHOTO IIaHa 1O HampaBieHWI0 moarotoBku 36.03.01
BerepunapHo-caHuTapHass 3KCHEPTH3a, HAMpPaBIEHHOCTh «TEXHOJOTHH MHUIIEBOU
0e30MacHOCTI.

TpeGoBanusi Kk pe3yabTaTaM OCBOeHHMS] IUCHMIUVIMHBI. B pE3yJibTare
OCBOCHHMSI JTUCHMIUIUHBI (HOPMHUPYIOTCA CIEAYIONINE KOMIETEHIIMU (MHIUKATOPHI):
OIIK-1 (OIIK-1.1, OIIK-1.3); OIIK-4 (OIIK-4.1, OIIK-4.2, OIIK-4.3).

KpaTkoe coaep:xxaHue THCHUIUIMHBI: MEXaHHWKA, MOJICKYJsIpHas (U3MKa U
TEPMOIMHAMHUKA, JIEKTPOMArHeTH3M, ONITHKA W JICMEHTH KBAHTOBOW MEXaHUKH.

OO01masi TPy1I0€eMKOCTh THCIAIUIHHBI. 2 3a4CTHBIX SIUHUIIBI (72 Jaca).

IIpoMexKyTOUHBINH KOHTPOJIb. 2 CEMECTP — 3aUeT.



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
36.03.01 BerepunapHO-CaHUTapHAsl SKCIEPTU3a, HAIMPABICHHOCTh «TexHOoIOrnu
MUILEBOM 0€30TaCHOCTH.

JNucuuminHa «®u3uKay SABJSIETCS OCHOBOMOJIATAIONICH IS HU3YyUYCHHS
CICAYIOMMX JUCHUIUIMH: «TEeXHOJIOTUST ¢ KOHTPOJb KadecTBa IPOJYKTOB
KUBOTHOBOJICTBa», «PaanoOuONOrusi C OCHOBAMHM PpaJUAIlMOHHOW TUTHEHBD,
«Metoapl  11abOpAaTOPHBIX  HMCCIEOBAHUNU CBIPbS W MPOAYKTOB», «OCHOBBI
71a00paTOPHOM TUATHOCTUKI.

OCOoOEHHOCThIO TUCHUIUIMHBI SBJISIETCS €€ HANpaBJICHHOCTh Ha peain3alvio
CTyJICHTaMHU TMOJYYCHHBIX 3HAHUN B MpPAKTUUYECKOU pAesTenbHOCTU. OHa SBISETCS
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 Kon Copneprxanue 5 B pe3ynbrare n3yuenust yueOHON AUCHUIIIMHBI 00y4JaOLIrecs
KOMTICTCHIITNH WNHaukaTopbl KOMITETEHITHI JIOJKHBIL:
/Tl | KOMIIETCHIIUU "
(unu e€ yacTh) 3HaTh yMETh BJIAJIETh
1. OIIK-1 Cnocoben OIIK 1-1 3HaTh TEXHUKY METOJIMKY PEIICHUS
ONpEeNIETATh 0€30IacHOCTH U MpaBUiia (bu3nueckux 3aaad,
OHMOJIOTUYECKHIA JIMYHOU TUTHEHBI TIPH OCHOBHBIC MTOHSITHS,
cTaryc, 00cJIeI0BaHUY JKUBOTHBIX, 3aKOHBI M MOJICITH
HOPMAaTUBHBIC CHOCOOBI UX (PUKCAIMH; CXEMbl | MEXaHUKH,
OOIICKIMHWYECKAE | KIIMHUYECKOTO UCCIICIOBAHMS CTaTHCTUYECKOU
10Ka3aTesIi OPraHoOB | YKMBOTHOTO U IMOPSIOK busuku u
Y CHCTEM OpPTaHW3Ma | UCCIICOBAHMS OTACIbHBIX TEPMOJMHAMHUKH,

JKUBOTHBIX, a TAKXKE
KauecTBa ChIPbS U
MPOJYKTOB
YKUBOTHOTO U
PacTUTENIBHOTO
MIPOUCX 0K ICHHS

CHCTEM OpraHHu3Ma,
METOIOJIOTHIO PACTIO3HABAHUS
NaTOJIOTMYECKOTO MpoIiecca,
oTOOp 00pa31oB MaTepuaia s
MIPOBECHUS JTa0OPATOPHOTO
OMOXHUMHUYECKOTO U
(U3UYECKOT0 MCCIIeTIOBAHUM

JIEKTPUUYECTBA U
MarHeTu3Ma, TeOpUu
KoJIEOAHHH U BOJIH,
KBaHTOBOM (U3UKH,
ATOMHOM U AJI€pHOU
¢buzukn

OIIK 1-3 Bimaners
MPAKTUYECKHUMH HaBBIKaMU TIO
CaMOCTOSITEIILHOMY
MPOBEJICHUIO KIMHHYECKOTO
o0ce10BaHNs JKHBOTHOTO C
MPUMEHEHHEM KIIACCHYECKHUX
METOJIOB HMCCJICIOBAHUH,
1ab0paTOPHOTO ONpeACTECHUS
OMOXMUMHUYECKUX U (PU3UUECKHUX
IoKa3aTeliel OMOJIOrHYECKHUX
MaTepHajIoB U IPOAYKTOB
MUTaHUS

BBIJICIATH B
npodeccrnoHaIbHBIX
3aj7a4ax u3ydyaceMbie
buznueckue
MMpONHECCChI U ABJICHUA




No Kox Copneprxanue 5 B pe3ynbrare u3ydeHus yueOHOM JUCHUIUIMHBI 00y4aroIuecs
KOMITETEHIINH WNHaukaTopsl KOMIIETEHIIHIA JIOJDKHBI:
/1 | KOMIETEHINH .
(unu e€ yacTh) 3HaTh yMETh BJIAJIETh
2. OIIK-4 Crniocoben OIIK-4.1 3Hatb cTpoeHue U OCHOBHBIE
000CHOBBIBATh U (YHKLIIMOHUPOBAHUE KUBBIX ¢buznyeckue
pean30BHIBATH B 00BEKTOB Ha BCEX YPOBHSX SIBIICHHSI U OCHOBHBIE
npoeCCHOHATIBHON | OpraHMU3aLuu, OT KJIETOYHOI'O 10 | 3aKOHBI (PU3UKY;
JeSITeIbHOCTH OpraHu3MEHHOr0; (PU3NOIIOTO- TpaHUIIBI UX
COBpPEMEHHbBIE OMOXMMHUYECKHE MPOLIECCHI, IPUMEHUMOCTH,
TEXHOJIOTHH C MPOUCXOJISIINE B KIETKAX, pUMEHEHNE
UCIIO0JIb30BaHUEM TKaHsX, OpraHax U OpraHu3Me B | 3aKOHOB B
npuOOpHO- IIEJIOM B TIpoIiecce BOKHEHIIINX
UHCTPYMEHTAJIBHOM | KU3HENEATEIIBHOCTH, a TAKXKE B | IPAKTUYECKUX
0a3bl U CBIPbE KUBOTHOTO NPUIOKCHUSX;
UCIIO0JIb30BaTh HPOUCXOXKAEHUs. 3HATh OCHOBHbIE
OCHOBHBIE TEXHUYECKHE BO3MOKHOCTH ¢buznyeckue
€CTECTBEHHBIE, COBPEMEHHOI0 BEJINYMHBI U
OMOJIOTHYECKHUE 1 PO eCCHOHAIBHOTO (dbuznveckue
npodeccuoHangbHbIe | 000pyIOBaHUS A KOHCTaHTBI
MIOHSTHSA, a TAKXKE omnpeneneHus Mopdo-
METObI PU (bU3NOIOTMYECKUX U
peteHnn OMOXMMHUYECKUX XapaKTEPUCTHK
obmienpodeccronan | GMOTOTUYECKHX 0OBEKTOB;
BHBIX 3a/1a4 PEaKIMIO TKaHEeH U OPTaHOB Ha
TOKCHHBI IPUPOJTHOTO U
XUMHYECKOTO TIPOUCXOXKICHUS
OIIK-4.2 YMeTh NpUMEHSTh ¢buznyeckue paboTarts C OCHOBHBIMU
COBPEMEHHBIEC TEXHOJIOTHH U MPHUHIUIIBI padOTHl | TprOOpamMu 1 M3MEPHUTEITHHBIMH
MeTobI Mopo- COBPEMEHHOTO 00opyI0BaHuEM UHCTPYMEHTAMHU
(bU3HONIOTHYECKUX U JMarHOCTHYECKOTO ¢buznueckoit (onTuyeckue
OMOXMMHUYECKUX UCCIIEOBAaHUM | 000pyIOBaHMS, nabopaTopuu; MHUKPOCKOIIBI,
B TIpOeCCHOHATBHOM MPUMEHSEMOTO B TPaMOTHO CTIEKTpaAIIbHBIC
JeSITeIbHOCTH, [ JHHTEPIIPETUPOB | NPOPECCHOHATBHON | AKCIUTyaTUPOBATh YCTAHOBKH
aTh MMOJTyYCHHBIE PE3YIIbTATHI chepe anmaparypy,




n/m

Kon
KOMIIETEHIIUHU

Coneprkanue
KOMTICTCHIITNH
(vt €€ gacTH)

B pe3ynbrare nzyuenus: yueOHON AUCHUIIIMHBI 00y4JarOLIHecs

Nuaukatopbl KOMIETEHIHN IOJDKHBI:
3HATh YMETh BIAJICTh

TPAAUIIMOHHBIMH U BEIOMpATH CPEACTBA
COBpPEMEHHBIMU IS
MaTEeMAaTHYECCKUMU METOAaMH AKCIIEPUMEHTAIIbHBIX

HUCCIENOBaHUN

buznuecKux

MPOIECCOB B

npoQeCcCHOHAIBHON

JIeSITEILHOCTH
OIIK-4.3 Biagers MeTomaMu HaBBIKAMH
pelieHus 3a1a4 B HCITOJIB30BaHUS

poQeCCHOHAILHON
JeATeIIbHOCTH, HABBIKAMU
paboThI CO
CTIeUATN3UPOBAHHBIM
000opyI0BaHUEM TSI
peanu3ay MoCTaBIEHHBIX
3aJa4 [pH MpoBeAeHUU Mopdo-
(U3MOJIOTHUECKUX,
OMOXUMUYECKHUX U
TOKCHKOJIOTHYECKHX
HCCIIEIOBaHUM U pa3paboTke
HOBBIX TEXHOJIOTHI; METOAaMHU
MaTeMaTHYECKOW CTATUCTHKH
npu 00paboTKe Pe3ysIbTaTOB
JeSITETTHHOCTH B
npodeccruoHaIbHOM chepe

OCHOBHBIX IpUOOPOB
U 000pyIOBaHUS
du3ngeckoit
nabopaTopuu;
HaBBIKAMHU
peleHus
TEXHUYECKUX 3a/1a4
C TIOMOMUIBIO
WHCTPYMEHTAIILHON
0a3bl;,

HaBBIKAMU PEIICHUS
pacyeTHbIX
¢duznyeckux 3anaqy




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 pr[[OéMKOCTI/I JUCHHUIIJIMHBI 11O BU/JIaM paGOT 1o ceMeCcTpam
TpyaoéMkocTh
Buna yueOHo# padoThI qac. B T. 4. 110 ceMecTpam
Bcero/* No2
OO01mast Tpy10éMKOCTb TUCIUILINHEI 110 YI€OHOMY TUIaHy 72/0 72
1. KonrakTHas pa6ora: 32,25 32,25
AynuTopHasi paboTa 32,25 32,25
8 MoM uucne:
nexyuu (J1) 16 16
nabopamopHuvle pabomwi (JIP) 16 16
KOHmaxkmuas paboma Ha npomexcymounom konmpone (KPA) | 0,25 0,25
2. CamocrosiTesannasi padora (CPC) 39,75 39,75
KOHMPOAbHASL paboma 10 10
camocmosmenvHoe uzyuenue pazo0enos, Camono020mosKa
(npopabomka u noemopeHue 1eKYUOHHO20 MAmepuaid u
20,75 20,75
Mamepuana y4eOHUKos8, no020moeKa K 1a00pamopHbim u
NPAKMUYeCKuUM 3aHAMUIM m.o.)
Iloocomoska k 3auemy c oyeHKoU (KOHMPOb) 9 9
Bu npoMexxyTOYHOTO KOHTPOJIS: 3ayer
* B TOM YHCIIE PAKTHYECKAs MOATOTOBKA.
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
HaumeHoBaHue pa3iesioB U TeM AyauTOpHas BHeayauropuas
JUCUMILINH (YKPYITHEHHO) Rl padota padora CP
J | JIP | TIKP
Pasnen 1 «MexaHuka» 18 4 4 10
Paznen 2 «MonexynspHast puznuka u 18 4 4 10
TEPMOIMHAMHKA
Pazgen 3 «QnekTpoMarueTuzm» 18 4 4 10
Pasnen 4 «Onrruka v 2j1eMEHTHI KBAaHTOBOM 17,75 4 4 9,75
MEXaHUKN)
KonTtakTHas paboTa Ha IPOMEKYTOUHOM 0,25 0,25
koHTpose (KPA)
Bcero 3a 2 cemecTp 72 16 16 0,25 39,75
HToro mo gucuumninme 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»
WNuepuus, macca, UMITYNIbC, cuina. He3aBUCHMOCTh MacChl OT CKOPOCTH B KJIIACCUYECKOW MEXaHUKE.
['paHuIpl IPUMEHUMOCTH KJIaccueckoi Mexanuku. Cuibl unepuuu. [ToHsTre 00 3KBUBaIEHTHOCTU
CWJI HHEPLIMH U TPAaBUTALMOHHBIX CHUIIL.

JuHamMuka TBepIoro Tea. Bpaiienue TBepaoro Tena BOKPYr HENOABUKHOM Ocl. MOMEHT nMITynbca
TBepAoro tena. MoMmeHT umHepuuu. OCHOBHOE ypaBHEHHUE BpALIATENIBHOTO JBH)KEHHUE. MOMEHTHI
nHepuuu npocteix Ten. Teopema LlteitHepa. YpaBHEHNs TPOU3BOIBHOTO IBHXKEHHS TBEPIOTO TENA.
Craruka. YciioBusi paBHOBECHUSI TBEPIOTO TENA.

['apmonnueckue konebanust ux sHeprus. CroxeHue kojeOaHui. BolHyXIeHHBIE KOJIeOaHUS.
Pe3onanc, ero ucnosb30BaHue.

Paznien 2. MonekynspHas ¢usuka u TepMOAMHAMUKA

Tema 1 «MonekynsipHo-kuHeTnueckas teopus (MKT)»

Mouns BemectBa. Yucino ABoraapo. MossipHas macca. OCHOBHOE YpaBHEHHUE KHHETHUYECKON TEOPUHU
rasza Pacnpenenenne Makcsesia — bonbimana.

VYpaBHeHUE cOCTOSIHUSL uHOeanbHOro rasza. 3akoH JlambroHa. CpenHsis SHEpPrUsT MOJIEKYJIBI.
Buytpennss sHeprus ujpeanbHoro rasa. Mzoxopuueckuit mpouecc. Yucino creneHeil cBoOObI
MOJIeKYJbl. PaBHOpacmpeneneHue SHEprud MO CTeNeHsM CcBOOOAbl. BHYTpeHHssI 3Heprus
UJICAIBHOIO ra3a. TernnoeMKOCTH ra30B.

Tema 2 «TepmoanHaMuka

Tepmoauaamuyeckue napamerpsl. [lepBoe Hauano tepmomuHamuku. Pabora rasza. TerooOMeH,
KOJMYECTBO TEIJIOTHL. lIprMeHeHue mepBoro Haudajga TEPMOAMHAMUKM K HM30IPOLIECCAM.
Ammabarueiii  mporiecc.  Termmoemkocts.  YpaBHeHue Maitepa. Koaddumument Ilyaccona.
[Tomutponusiit npouecc. [ukinbl. Tepmudeckuit KITJ[ nukna. TemnoBsie qBUratesn, X0JI0uIbHbIC
mamuHbl. Teopema Kapno. Luxn Kapuo u ero x.m.x. Bropoe nauano tepmoaunamuku. OdpaTumbie
U HeoOpatuMmble Tmpoueccel. JHTpomnus. HepaBenctBo Kraysuyca. OmpeneneHue 5>HTpPONUU
PaBHOBECHOW CHUCTEMBI 4Yepe3 TEPMOJMHAMUUYECKYIO BEPOSATHOCTh Makpocuctembl. CHIlbI U
MOTEHIMAIbHAsL SHEPIHUsl MEXMOJIEKYJISPHOTO B3auMOJACHCTBUA. YpaBHeHHe BaHn-nep-Baansbca.
N3orepMmbl Ban-aep-Baanbca u skcnepruMeHTalbHbIE H30TEPMBI.

Paznen 3. DnekTpomMarueTusm

Tema 1 «DOnexTpocraTuka»

DNeKTpUYeCcKHe 3apsibl. 3aKOH COXpaHeHus 3apsaoB. B3zaumopelictBue 3apsanoB. 3akon Kyrona.
DIEKTPOCTaTHYECKOE T0JIE, Er0 XapaKTEPUCTUKHU. DKBUIIOTEHIMAIBHBIE TIOBEPXHOCTH U CHUIIOBBIE
JUHUN  DJIeKTpocTatnyeckoro mnousist. [lpuHnumn  cynepnozunumu  nonei.  [lotox  BekTopa
HaNpsDKEHHOCTU 3JIeKTpocTatnyeckoro nois. Teopema I'aycca (quis Bakyyma). IToreHnuambHbIN
XapakTep ajeKTpoctaThueckoro noss. Ilonsarue nmorennuana. Pacuer pa®oThl npu nepemMerieHuu
3apsia B OJJIEKTpOCTaTHYecKoM Tosie. [lupkyisanus BekTopa E  3JIEKTpOCTaTUYECKOro IMOJIs.
OmnpeneneHne pa3HOCTH MOTEHIUAIOB B 3JEKTPOCTATHUECKOM Ioisie. CBSI3b HANpPSKEHHOCTH U
notreHuuana. ['pagueHT noreHuuana.

Tema 2 «IIoCTOAHHBIN INEKTPUIECKUN TOK. DIEKTPOMATHETU3IM»

ITOCTOSIHHBINM DIEKTPUYECKUN TOK, YCIOBHUS €0 CYIIECTBOBAHUS M OCHOBHBIE XapaKTEPUCTUKHU.
Croponnue cuibl. [lonarue D/IC u nanpsxeHus. ConpoTHBIEHUE MPOBOJIOYHOIO NMPOBOJHUKA.
CoenuHeHNs NPOBOAHUKOB. 3akoH OMa B MHTETrpasibHOM popMe U1 OTHOPOTHOTO U HEOTHOPOTHOTO
Yy4acTKOB 1ien#, A noiaHoi nenu. [Ipasuna Kupxroda. 3akon [xoyns — JIeHna B MHTETpajgbHOM
¢dopme. Momnocte Toka. 3akoH Oma u JDxoyns — Jlennma B nuddepennmansHol  Gopme.
OJNIeKTpUYECKHil TOK B MeTtaiuax. Kiaccuyeckas Teopus 3J€KTpONPOBOAHOCTH. TOK B BakyyMe.
OMuccus EKTPOHOB. ['a30BbIe pa3psabl.

MarsuTHoe oje U ero XapakTepUCTUKN. Bo3ielicTBe MAarHUTHOTO NOJI HA pAMKY C TOKOM M Ha
NPSIMOJIMHENHBIN MPOBOJHUK ¢ TOKOM. CHUIIOBBIE JIMNHUM MarHUTHOM MHIyKIuH. CHiIoBas KapTHHA
MAarHuTHOTO TMOJS MNPAMOJIMHEHHOTO MPOBOAHMKA C TOKOM M KpYroBoro BHTKa. [IpmHImn
CyNepIIo3UIIMU MarHUTHBIX 1oJeil. 3akoH buo — CaBapa — Jlannaca. Bo3elicTBre MarHUTHOTO TOJIS
Ha IBroKymuiics 3apsia. Cuna Jlopenna. JIBuxkeHue 3apsa/1a B MarHUTHOM T10JIE.
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Paszpnen 4. OnTHka 1 31€eMEHTbI KBAHTOBON MEXAHUKHU

Tema 1 «I'eomeTprueckas onTUKa»

3aKOHbI FEOMETPUUYECKON ONTUKH. [IpuMeHeHne 3aKk0HOB reoMeTprUYecKoil onTukH. Mcnonp3oBanue
IUIOCKUX U cdepuueckux 3epkan. Ilpernomienue Ha cdepuueckux moBepxHocTsaX. llorpemnoctu
onTtuyeckux cucreM. Onruyeckue mpudopsl.

Tema 2 «BonHOBast onTHKa U KBAHTOBBIE CBOWCTBA CBETA

WnTepdepenius cBera. Y cinoBus BO3HUKHOBEHHsI HHTEp(epeHun. MeToa BEeKTOpPHOM JuarpamMmmbl
JUTSL CJIOKEHUS IBYX WJIM HECKOJIBKMX BOJIH. [IpuHIMN monydeHus nHTep(EepeHIIMOHHON KapTHHBL
YcioBus MakCUMyMOB U MUHUMYMOB. Pa3HocThs (a3 u paznocts xona. MnTepdepenius B TOHKOM
mienke. Kombma Hprorona. MuTepdepeHmonHsie npuOopsl (MHTEphEpOMETphl), rosiorpadusi.
[IpocBeTtiieHHE ONTUKMU.

Hudpakmus cBera. [lpunmun ['roiirenca-®Openens. 3oupl Openens. Judpakinus Ha Kpyriom
orBepctuu. Jludpakuus Ha AmuHHON menu. ludpakumonnas pemerka. [JlaBHbIE MaKCHUMYMBI.
['maBHBIe MUHUMYMBI. Pa3pemaronias cnocoOHOCTb.
[TomsspusoBanubii  cBer. llomsapusauus  1npu
JTy4YerpenoMIICHHUE.

TennoBoe wn3yuenue. PaBHOBecHoe wu3nydeHue. JlydeucnyckaTenbHas U IIOTJIOIIATENIBHAS
crocobHocTu. AOcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana — boabimana.
Pacnipenenenue sHepruu B criekTpe aOCOIIOTHO uepHoro Tena. KBantoBas runoresa u ¢opmyia
[Inanka. OnTuyeckass TMPOMETPHSL.

doroanekrpuueckuii 3pdexr u crnocodbl ero HadbmogeHus. OCHOBHBIE 3aKOHBI (oTodddekra.
YpaBuenue DiiHiTeitHa. @OTO3IEMEHTHI. DIEMEHTHI (JOTOMETPUH. 3aKOH OCBELICHHOCTH.

OTPaXEHUH M  IpesoMieHuu. J[BoiiHOE

4.3 Jlekuum / 1aGopaTopHbIe 3aHATHS

Ta6nuna 4
Copep:xanmue Jiekiuii / 1a60paTOPHBIX 3aHATHI U KOHTPOJIbHbIE MEPONIPUSITHS
Koa-
Dopmupyembie Bup BO
No Ne u Ha3BaHue JIEKIMii/ KOMIIETEHIHH | KOHTPOJIb ‘Iz/tco
. /;1 Ne pazgena J1a60pPaTOPHBIX/ 5 (MHAMKATOPBI HOT'0 BH“;“
NPAKTHYECKUX 3aHATHH MOCTHKEHUST | MEPONPHS | ;papery
KOMHeTeHHI/Il/I) THA qeckast
nmoaroTro
BKa
1 Pasznen 1. «MexaHuka» 8/0
Tema 1. Jlexumsa Ne 1.1 OIlK -1 2
«Kunemaruka» «Kunematuka» (c (OIIK-1.1;
pUMEHEHUEM OIIK-1.3)
MYJIBTUMEIUNHOIO OIIK-4
000pyIOBaHNS) (OTIK-4.1)
Tema 2 «/Iluramuka Jlextms Ne 1.2 OIIK -1 2
Tema 3 «/{unamuka «Iunamukay (c (OIIK-1.1;
BpaIaTeIbHOTO MIPUMECHCHHEM OIIK-1.3)
JIBIDKCHUS MYJIBTUMEIUNHOTO OIIK-4
000pyIOBaHNS) (OTIK-4.1)
Tema 1 JlaboparopHas pabota Ne OIlK -1 3aluTa 2
«Kunemaruka» 1.1 «M3mepenne muneinsix | (OIMK-1.1; nmabopato
Tema 2 «/lunamuxka. pa3MepoB U Macchl TEl U OIIK-1.3) PHBIX
Hunamuka ompeieTICHue X OIIK-4 pabot
BpallaTeJIbHOTO moTHoCT» «M3yueHue (OIIK-4.1,
JBWKCHUS JBWKCHUS Tena 110 OIIK-4.2,
HAKJIOHHOH TUIOCKOCTH OIIK-4.3)
i «3yuenne
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Koa-

dopmupyembie Bun BO
Ne u nazBanue JeKuuii/ KOMIIETeHIMH | KOHTpoJL | 120
Ne e
o Ne paznena J1200paTOPHBIX/ ) (MHIMKATOPBI HOTO BH“X
NPAKTHYECKUX 3aHATHI JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
KMHEMAaTUKH U TUHAMUKH
MOCTYNaTeIbHOTO
JIBKCHUS)
JlaGopaTtopHnast pabota No OIIK -1 3aIuTa 2
1.2 «M3y4eHne 3aKOHOB (OIIK-1.1; naboparo
MPSMOJIMHEHHOTO OIIK-1.3) PHBIX
JIIBHYKEHUS U CBOOOHOTO OIIK-4 pabot
MaJeHus Ha MallnHe (OIIK-4.1,
AtByna» win «M3yuenue OIIK-4.2,
3aKOHA COXpaHEeHUs OIIK-4.3)
SHEPTHUH C TIOMOIIIBIO
MasiTHUKa MakcBesia» uiu
«M3y4eHre OCHOBHOTO
3aKOHA JUHAMHUKHU
BpAIaTeIIbHOTO ABMKCHHUS
C TIOMOIIIbIO MAsITHUKA
O6epOekay

2 Pa3nen 2. «MonekynsapHas Gpu3nKa U TEPMOJUHAMHKAY 8/0
Tema 1 Jlexnms Ne 2.1 OIIK -1 2
«MonexkynspHo- «MonekynsipHas GU3NKa» (OIIK-1.1;

KMHETH4ecKas Teopust | (C IpuMEHEHHEM OIIK-1.3)
(MKT)» MYJIbTUMEAUIHOTO OIIK-4
000py10BaHN) (OINK-4.1)
Tema 2 Jlextus Ne 2.2 OIIK -1 2
«TepMmogmHamMukay «TepmoguHamMukay (OIIK-1.1;
(c mpuMEeHEHHEM OIIK-1.3)
MYJIBTUMEIUNHOTO OIIK-4
000py10BaHU) (OIIK-4.1)
Tema 1 JlaboparopHas pabota Ne OIlK -1 3aluTa 2
«MornekyIspHo- 2.1 «Ompenenenne (OIIK-1.1; nabopato
KHHETHYEeCKas YHUBEPCAIbHOW ra30BOU OIIK-1.3) pHOI
TEOPUS» ITOCTOSIHHOW» WJIH OIIK-4 paboThI
«HUccnenosanue (OIIK-4.1,
H30IPOIIECCOBY OI1K-4.2,
OI1K-4.3)
Tema 2 JlaGopaTtopnast pabota No OIIK -1 3ammuTa 2
«TepmoguHamMuKa» 2.2 «Omipenienenue (OIIK-1.1; nabopaTo
otHomeHus Tertoemkoctei | OIMTK-1.3) pHOM
BO3/1yXa MPU MOCTOSTHHOM OIIK-4 paboThI
JNABJIEHUU U IIOCTOSIHHOM (OIIK-4.1,
00BeEMEN OI1K-4.2,
OI1K-4.3)

3 Pa3nen 3. «DnekTpomMarHeTuzm» 12/0
Tema 1 «OcHOBEI Jlexmums Ne 3.1 OIIK -1 2
AIEKTPOCTATUKI «QnexTpocTaTuka (c (OIIK-1.1;

PUMEHCHHUEM OIlK-1.3)
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Koa-

dopmupyembie Bun BO
No Ne u Ha3BaHHUe JIEKIMii/ KOMIIETEHIIMH | KOHTPOJIb ‘Iz/lco
o Ne paznena J1200paTOPHBIX/ ) (MHIMKATOPBI HOTO Bﬂm'(“
NPAKTHYECKUX 3aHATHI JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
MYJIbTUMEIUNHOIO OIIK-4
000pyI0BaHN) (OIIK-4.1)
Tema 2 «[locrosaubrii | JIekus Ne 3.2 OIIK -1 2
AJIEKTPUICCKUN TOK. «ITocTosiHHBIN (OIIK-1.1;
DJIEKTPOMArHeTU3M» | AIEKTPUUYECKUN TOK. OIIK-1.3)
DJIEKTPOMArHeTU3M» OIIK-4
(c mpuMeHEeHHEM (OIIK-4.1)
MYJIbTUMEIUIHOTO
000pyTI0BaHUs)
Tema 1 «OcHOBBI JlaboparopHnas pabota Ne OIlK -1 3aluTa 2
AJEKTPOCTATUKMU 3.1 «M3y4enne Tonorpadun | (OIIK-1.1; nabopato
anekTpudeckoro moss» wim | OITK-1.3) PHBIX
«OrnpeneneHne eMKoCTu OIIK-4 pabort
KoHJieHcaTopa ¢ momompbio | (OITK-4.1,
0aJJINCTUYECKOTr O OIIK-4.2,
raJIbBAaHOMETPA» OIIK-4.3)
Tema 2 «[locrostaubrii | JlaboparopHas padota Ne OIIK -1 3aluTa 2
3JIEKTPUYECKUIN TOK. 3.2 «3mepenue (OIIK-1.1; naboparo
DONEeKTPOMarHeTu3M» | CONPOTUBIIEHUS METOJOM OIIK-1.3) PHBIX
MOCTOBOM CXEMBbI» UJIN OIIK-4 pabot
«HccienoBanue nojie3Hon (OIIK-4.1,
MOIIIHOCTHU U OI1K-4.2,
k03 durmenta nonesnoro | OI1K-4.3)
JENCTBUS HICTOYHHUKOB
MOCTOSTHHOTO TOKay HITH
«HccnenoBanue BOJIbT-
aMIIEpHOM XapaKTEpUCTUKH
MOJIYTIPOBOTHUKOBOTO
JTOJTa»
4 Pa3nen 4. «Onruka 1 DJI€MEHTHI KBAHTOBOH 8/0
MEXaHHUKI
Tema 1 Jlexuus Ne 4.1 OIlK -1 2
«I"'eomeTrpuueckas «['eomerpuueckas ontuka. | (OIIK-1.1;
ONTHKA WuTepdepeHiys BOIH» OIIK-1.3)
(c mpuMeHeHneM OIIK-4
MYJIbTUMEAUITHOTO (OIIK-4.1)
000pyTOBaHUS )
Tema 2 «BonHoBas Jlextus Ne 4.2 «Bonmuosas | OIIK -1 2
ONTHKA U KBAHTOBBIE | ONTHKA U KBAHTOBBIE (OIIK-1.1;
CBOICTBa CBETa» CBOICTBa CBETa» OIIK-1.3)
(c mpuMeHeHneM OIIK-4
MYJIbTUMEAUITHOTO (OIIK-4.1)
000pyTOBaHUS )
Tema 1 JlaGopaTtopHnast pabota No OIIK -1 3amuTa 2
«I"'eomerpuueckas 4.1 «Onpenenenue (OIIK-1.1; nabopaTo
OTITHKA) nokazaresei npeaomienust | OITK-1.3)
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Koa-
dopmupyembie Bun BO
No Ne u Ha3BaHHUe JIEKIMii/ KOMIIETEHIIMH | KOHTPOJIb ‘Iz/lco
. /;1 Ne paznena J1a00paTOPHBIX/ 5 (MHIMKATOPBI HOT'0 Bﬂm'(”
NPaKTHYECKUX 3aHATH I JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
JKUJIKOCTEN C ITOMOUIBIO OIIK-4 pHOM
pedpakToMeTpay Uiu (OIIK-4.1, paboThl
«Onpenenenue paguyca OIIK-4.2,
KPUBHU3HBI JIMH3BI C OIIK-4.3)
MTOMOIIBIO KOJIEI
Hprorona» unu
«OmnpeneneHue JIMHBI
CBETOBOI BOJIHBI C
MOMOIIBIO AUPPAKIUOHHOMN
PEIICTKNY
3) Paznensr 1-4 KonrponbHas padora mo OIIK -1 KonTpoas 2
pasznenam 1-4 (OIIK-1.1; Hasg
OIIK-1.3) pabota
OIIK-4
(OIIK-4.1,
OIIK-4.2,
OI1K-4.3)
Tabmauia 5

Hepequb BOIIPOCOB VI CAMOCTOATECJIBbHOI0 U3YUYCHUA TUCHUIIJIHHBI

e Ne Ilepeuenn paccmaTpuBaeMbIX BOIPOCOB IS CAMOCTOSATE/ILHOIO H3Y4YeHHUS U
. /;1 pasaena nepevYeHb KOMIIETCHINN (MHIMKATOPOB JOCTH/KEHHSI KOMIIETCHIIUI),
U TeMbl | OCBAaMBaeMbIX IPH MX M3YYeHHH (MOKeT 0CBAUBATHCH YACTh KOMIIETEHIIUH)

Paznen 1

1. | Tema2 ["apmonnueckue konebanus ux sHeprusi. Cnoxenue koiaeOaHuil. BeIHyX/1eHHBIE
KosiebaHus1. Pe3oHaHc, ero ucnoab30BaHue.
OIIK-1 (OIIK-1.1; OIIK-1.3); OIIK-4 (OITK-4.1)

Paznen 2

1. | Tema2 VYpaBuenue Ban-nep-Baanbsca. 3otepmel Ban-aep-Baanbca n
DKCIEPUMEHTAIbHBIE U30TEPMBI.
OIIK-1 (OIIK-1.1; OIIK-1.3); OIIK-4 (OITK-4.1)

Pa3nea 3

1. | Tema2 JuamaruetusmM, napamarieTusm, ¢peppomarsetusm. Touka Kropu.
OIIK-1 (OIIK-1.1; OIIK-1.3); OIIK-4 (OITK-4.1)

Paznen 4

1. | Tema2 WnTepdepenmonnsie npudops! (MutepdepomeTpsl), roigorpadus.
[TpocBeTieHne ONTHUKH.
OIIK-1 (OIIK-1.1; OIIK-1.3); OIIK-4 (OITK-4.1)
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5. O0pa3oBaTejibHbIE€ TEXHOJOTUH

Ta0muma 6
IIpuMeHeHNe aKTUBHBIX U HHTCPAKTHUBHBLIX 06pa3OBaTeJ'IbeIX TEXHOJIOT Ui
HanmeHnoBanme
HCII0JIB3yeMBbIX
Ne AKTHBHBIX H
Tema u popma 3ansaTHs
n/n HHTEPAKTUBHBIX
00pa3oBaTeIbHbIX
TEXHOJIOT Uil

1 JlaGopaTtopHnas padora Ne 1.1 «M3mepenune nuHeiHbIX pazmepoB | JIP | PaGora B MasbIx
¥ MacChl TEJl ¥ ONPEIeIICHIE UX IUIOTHOCTHY Win «V3yueHue rpymmax
JBUKEHHS TeJia 110 HAKJIOHHOM miockocTu» uin «l3ydenue
KMHEMATUKH U JIMHAMUKH ITOCTYMATEIILHOTO JBYKCHUSD)

2 JlaGopaTtopHnas padora Ne 1.2 «/3ydeHne 3akOHOB JIP | PaGoTa B MasbIx
MPSIMOJIMHEHHOTO JBMYKCHUS U CBOOOIHOTO TIa/ICHUS HA MAIllnHE rpymmax
ATByna» unu «/3yueHue 3aKkoHa COXpaHEHUs! JHEPTUH C
MOMOLIBI0 MasgsTHUKA MakcBeruiay nwin «/M3ydeHue OCHOBHOTO
3aKOHA JUHAMUKH BPAIATEbHOTO JBMKEHUS C TIOMOIIBIO
masiTHuKa O6epOeKar»

3 JlaGopaTtopHnas pabota Ne 2.1 «OnpeneneHue yHuBepcaaTbHON JIP | PabGoTta B manbIx
ra30Boi MOCTOSHHOW min «/ccaenoBanne H30MpoIeCCOB) rpynmnax

4 JlabGopaTtopHnas padota Ne 2.2 «OmnpeeneHue OTHOIICHUS JIP | PabGoTta B ManbIx
TEIIOEMKOCTEH BO3/1yXa MPH MOCTOSHHOM JIaBJICHUH U rpymmax
MOCTOSTHHOM 00BEME

5 JlaboparopHnas padota Ne 3.1 «3yuenue Tonorpaduu JIP | PaGoTa B MasbIx
AIEKTPUUECKOTO MOJIsh» Wi «OnpeesieHne eMKOCTH rpymmax
KOHJICHCATOpa C TOMOIIBIO 0aNTMCTUYECKOTO TAIbBAHOMETPA»

6 Jla6opaTtopHnas pabota Ne 3.2 «3mepeHue ConpoTUBIECHUS JIP | PaGoTa B ManbIx
METOJIOM MOCTOBOM cxeMbI» uin «VccrnenoBanue none3Hoi rpymmax
MOIIIHOCTH U KOA(PHUITMEHTA TTOJIE3HOTO NEUCTBUS HICTOYHUKOB
MOCTOSTHHOTO TOKay» uiH «lccnenoBanue BOIbTaMIIEPHOM
XapaKTEPUCTUKH MOTYITPOBOJTHUKOBOTO JHOJIA»

7 JlaGopatopHas pabota Ne 4.1 «Onpenenenue noxkasareneit JIP | PaboTa B ManbIx

IPEIOMJIEHUS )KUJIKOCTEH ¢ TOMOIIBbIO pePpakTOMETpay UIu
«Omnpenenenue paanyca KpUBU3HbI JIMH3bI C TOMOIIBIO KOJIEI]
Heroronay nnm «OnpeneneHue JJIMHBI CBETOBOM BOJIHEI C
MOMOIIBI0 AUPPAKIIMOHHON PEIIETKI»

rpynmax
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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

Tunosble 3a1a4u no pasaerny 1
1. MarepuanbHasi TOYKa JBUXKETCS B MPOCTPAHCTBE COTVIACHO YPABHEHMSIM: X(t) =5t (M)

y(t)=4-2t* (M), z(t)=3t—4t’>(m). Haiitu MOyIH CKOPOCTH M yCKOPEGHHs TOYKH B MOMEHT
BpeMeHH t=1c.

2. Kakoii yrom cocTaBisieT BEKTOpP IIOJHOTO YCKOPCHHS TOYKH, Jiexamied Ha 0007e
MaxoOBHKa, C paJuycoM MaxoBHKa 4yepe3 t=1,5c¢ mocie Havana ABMKEHUA? YTIOBOE YCKOPEHUE
maxoBuka & = 0,77 pax/c’.

3. Haiitm wu3MeHeHue wuMITylibca Imapuka maccel M=100r mpu ymape O 3eMIll0 U
KOJIMYECTBO BBIICIMBINEHCS TEIUIOTHI, eclii OH magaer ¢ Bbicothl N, =200cM, a mocne ymapa
noaHuMaetcs Ha Beicoty h, =180 cm.

4, ToHkocTeHHBIM [MIMHAP auamerpoM D =30cm wu wMaccoii m =12 kr Bpamaercs
COTJIACHO  ypaBHEHUIO (p(t) =A+Bt+Ct’, tme A=4pan, B=-2pan/c,C=0,2 pa)]/c3 .

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

5. JlaBneHwue BOJibl, TEKYLIEH IO TOPU30HTAIBHOM TPyO€, TPU N3MEHEHUH IIJIOLIa/ 11 CEYSHUS
yBenmumiock Ha 350 [1a . OnpenenuTs n3MEHEHHE CKOPOCTH TEUEHHsI, €CIT HavYaJbHast CKOPOCTh
cocrasysa 1,5 m/c.

6. ®dusnveckuil MasTHUK B BUJE TOHKOTO CTEpKHs JHHOH | =120 cm KomebieTcst 0Koio

TOPU30HTAIIBHOM OCH, IEPHEHAMKYISIPHOM CTEp)KHIO, M HaxoJAllecs Ha pPAcCTOSIHUM a OT
cepeauHbl crepxHs. [Ipy kakom 3HaueHUH A nepuos Kosnebanuil T nMeeT HaMMEHblee 3HaueHue?
Haiitu ero.

7. OnpenenuTs MepUOJ KoJeOAHMH M MaKCUMAIbHYIO CKOpPOCTHb JBIDKEHUS Tpy3a

. s
MaTeMaTHYeCKOro MasiTHUKA, COBEPILAOIIEro Konedanus mo 3akony X =0,2sin [27rt — —j (M) .

8. Uemy paBHa mpuBefeHHas IHHA (DPU3UUYECKOTO MAsSTHUKA, COCTOSIIEro U3 TOHKOTO
crepxHst Maccoi 1kr amuuoi 80 ¢M , KOTOPBII MOJBEIICH Ha OCH, OTCTOSIIEH Ha OJTHY YETBEPTYIO

JUIMHBI OT OJJTHOTO U3 €r0 KOHL[OB?
9. Omnpenenuth amuHy BosHb! yactotoi 50 I'iy, ecnu 3a 10 ¢ oHa mpeomoneBaeT 3 KM .

Tunosble 3a1auM Mo pasaeny 2
1. KomnyectBo BemectBa Tenmst v =1,5monb, temmneparypa T =120K. Omnpenenuts

CYMMapHYIO KHHETHYECKYIO DHEpTHI0 E, mocTymarenbHOro JBHKEHHS BCEX MOJISKYIT 3TOTO rasa.
2. OmpenenuTb CPeAHIO JIMHY CBOOOTHOTO mpobera A MOJEKydbl a30Ta B COCYZe
BMecTHMOCTBIO0 V =5 1. Macca rasa m= 0,51 . DddexupHsiii quamerp morexyist 0,3-107° M.
3. Yemy paBHO m3meHeHue dHTponuH 10T Bo3myxa mpu M30TEPMHYECKOM PACIIUPEHHU OT
3 no 8 nmutpoB?
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4. Tlpu BBICOKOM TeMIepaType MoJ0BHHA MOJIEKYJI a30Ta JUCCOIMUPOBaIa Ha aToMbl. Uemy
paBHa yjelbHAs TEIUIOEMKOCTh C, MPH IMOCTOSAHHOM JaBICHWM B OSTHX YyclIoBusx? Haitu

IIOKa3aTeiib aI[I/Ia6aTBI.

TunosBble 3a1a4M Mo pasaeny 3
1. Tpu Toueunsix 3apsma J, 29, —J HaxoIATCA HA OJHOM NMPSIMOW, PACCTOSHUS MEKIY

cocemHuMH 3apsigamu paBao 0 . HailTh HanmpsKeHHOCTH JICKTPUYECKOTO MOJIS B TOYKE HA ITOM XKe
npsiMoi Ha paccTostHur 0 OT OTpUIIATENBHOTO 3apsiia
2. B BepmmHax TpeyroibHHUKA CO CTOPOHAMH 10 2 CM HAXOJAATCS paBHBIE 3apsabl o 2 HKII.

Haiitn pe3ynpTUpYOIIYIO CHIYy, IEHCTBYIONIYIO Ha 4YeTBepThid 3apsia 1uKi, momenieHHBIH
B CE€pEIMHE CTOPOHBI TPEYTOJIbHUKA.
3. Tpu ranpBaHuuecKux siemMeHTa & =3B, &, =5B, & =2 B coeanHens! napamiensHo U

3aMKHYTBl Ha BHeIIHee comnpotuBieHne R=2Owm. Ux BHyrpeHHue compotusieHus I} =10m,
Ir,=20M u I, =0,50M. HaiiTt TOK BO BHEIIIHEH 11NN U HATIPSDHKCHUS HA KAXK/IOM DIICMEHTE.
4.1lo AByM KpYroBBIM BHUTKaM, HMEIOUIMM OOIIMIA LEHTP, TEKYT TOKU cuiod S A u 4 A.

Pasnycel BUTKOB COOTBETCTBEHHO paBHbI 4cM M 3cM. Yronm Mexay ux riockoctsmu 30°.

OmnpenenuTs HHAYKIUIO U HAPSHKEHHOCTH B IICHTPE BUTKOB. PaccMOTpeTh BOSMOXKHBIE CITydau.
5.KonebatenpHpii KOHTYp uMeeT WHAYKTHBHOCTH L =16TH, &évmkocte C=40H® wu

MAaKCHUMAJIbHOC HAIIPAKCHUEC Ha 3a)KUMaXx U =200B. ‘{eMy paBHA B HCM MaKCHUMaJlbHas CUJIa TOKa?

Tunossble 3a7a4u no pasaeny 4
1. Ha audpakiuoHHy0 penieTky HOpMaJIbHO MMajgaeT MOHOXPOMATHYECKUH CBET C JITUMHON
BosiHbl 600 HM. Ompenenute HaUOONBIINKA TOPSIOK CIEKTPA, MOJTYYCHHBIH C MOMOIIBIO 3TOM

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

2. EcTecTBEHHBIN CBET MPOXOAWT Yepe3 IMOJSIPU3ATOP M aHAIU3ATOp, IMOCTABJIICHHBIC TaK,
YTO YTOJI MEX]Y MX TJIaBHBIMH IUIOCKOCTIMH ¢ = 45° . TlonmsspuzaTop oTpaxkaet u mpeaomisieT 5%

a/1aolIero Ha Hero cBeta. [loTepsimu B aHanmzaTrope MoxHO0 npeHeOpeyb. KakoBa MHTEHCUBHOCTb
Jyd4a, BBIIIEIIIET0 U3 aHAJTN3aTOPa, IO OTHOIIEHHH K MHTEHCUBHOCTH €CTECTBEHHOTO CBeTa?

3. ®oron npu >dpdexre Komnrona Ha cBOOOIHOM AeKTpOHE ObLT paccesH Ha yron 90°.
OnpenenuTs MMITYJIbC, TMPHOOPETEHHBIA SJIEKTPOHOM, €CIH JHEprus (POTOHA 1O pacCesHUs
1,02 MsB.

4. OmnpenenuTh, KaK U3MEHUTCS UTMHA BOJIHBI JIe Bpoiiis anekTpoHa atoMa BOIOpOa MpH
MepPEeXo/Ie €ro ¢ YeTBEPTO OOPOBCKON OPOUTHI HA BTOPYIO.

5. Omnpenenure, Ha CKOJBKO HM3MEHHWJIACh JHEPrUsl 2JIEKTPOHA B aTOME BOJAOpOJA IpH
U3JTy4eHHH aToMOM (oToHa ¢ AnrHOM BosHBI 0,486 MKM .

[Ipumep TUIIOBOIO BapraHTa KOHTPOJIbHON pabOThI
JUJISL TEKYIIETr0 KOHTPOJIS 3HAHUM 00y4Jaronuxcs
1. Tlp¥ TOPHM3OHTAILHOM MOJETE €O CKOpocThIo U =250M/c cHapsa Maccoi m=8kr
pasopBaics Ha JBE YacTH. Bosbmmas yacTh Maccoii M, =6 Kr momyumna ckopocts U =400 m/c

B HaIpaBIJICHUH ToJieTa cHapsia. OnpenenTh MOIYIb M HallpaBJICHNE CKOPOCTH U, MEHBINEH YacTh
CHaps/a.

2. OnpenenuTh KOJIMYECTBO TEIIOTHI Q, KOTOpoe Hajg0 COOOUIMTH KHCIOPOIY 00BEeMOM
V =50 11 pu ero H30XOpPHOM HarpeBaHUH, YTOOBI AaBIICHHE Ta3a moBbicHiIoch Ha AP = 0,5 MIla .

3. Ilbumaka Maccoit M =200 mkr, Hecymias Ha cebe 3apsn (=40uKn, snerena
B DIIEKTPUYECKOE TIOJie B HAIpaBJICHWW CHIOBBIX IuHUH. [locie mpoxoxkaeHus pa3sHOCTH
norernmanos U = 200 B neumnka mmena ckopocts 0 =10 M/c . Onpenenurts CKopocTh U, TTBUTHHKH

J0 TOI'0, KaK OHa BJICTCJIa B I10JIC.
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4. DIIeKTpOH MABWXKETCS B OJHOPOAHOM MAarHUTHOM mone ¢ uHAyknued B=0,1Tn

10 OKpyxHocTU. OTnpeennuTe yrioByr CKOPOCTh BPALEHHS 3JIEKTPOHA.

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

OTPaXEHHBIM OT TPAHMIBl pa3esia 3THX Cpel, OKa3bIBACTCS MAKCUMAIbHO IMOJSPU30BAHHBIM.
Ornpeaenuts yroja y MEXIy MaaloliuM U MPETOMICHHBIM MTy4YKaMHU.

N e

w

RR©O©oo~N O~

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

19.
20.

21.
22.
23.

CoNoUOR~wWNE

10

0.
1.
12.

Borpocs! aiist 3ammThl 1a00paTopHBIX paboT

Bonpocsi o pazneay 1
3akonbl HeroToHa
OcCHOBHOM 3aKOH AMHAMUKH BpaliareabHoro nBuxeHus. Ero dopMynupoBku

[Tapametpsl (s, v, a) PaBHOMEpPHOTO U PaBHONEPEMEHHOTo JBIkeHHUs. Kunemarndyeckue

hopmyIbI

Kunernueckas 3Heprust BpaaTeabHOTO JBUKEHUS

[Ipupona u BUABI CUII TPEHHUS

Cuna TpeHus KaueHHUsl, CKOJIbKEHHUs, TIOKOS

[TapameTpsl U GOpPMYIIbI, OMMCHIBAIOIIME BPAIATEIEHOE ABHKEHUE

MoOMeHT nHepIUU MaTEPUAIBHOM TOYKH U TeJla

OCHOBHOH 3aKOH JMHAMUKH BPalaTeIbHOTO IBUKCHUS

Teopema Illteiitnepa

Huarpamma pactspkeHus. [Ipenen npouyHocTH, ynpyroctu, TEKy4eCTH

3akon ['yka B muddepeHnmanbHOl 1 HHTErpaibHON popme. OTHOCHTEIBHOE U a0COIOTHOE
ymmHenue. Hanpsbxenne

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH

3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCca IIPU BPAIlaTEIbHOM JBUKECHUU

Onucanue IBMKEHUS TeJa B MOJIE CUJI TSKECTH (IO YIJIOM K TOPU3OHTY)

YpaBHEHHE HEPA3PBIBHOCTH

VYpasHenue bepnymm

Bszkocts. Koadduiument Bsa3kocTH (IuHAMUYECKOW M KuHemaTuueckol). Ilapamerpsl,
OIIPEACIAIONINE BA3KOCTb CPEBI

Pexxnmsbl Teuenus xuakoctu. Yucno PeliHonbaca

dusnueckuil, NpyKUHHBIM 1 MaTeMaTHuyeckuii MasaTHUK. [IpuBeneHHas niarHa Gpusnueckoro
MasiTHUKa

XapakTepuCTUKHU KojebaHuil (epuo, yacToTa, aMILIUTYyAa, (asa)

Bonna. Buael BosiH. XapakTepuCTUKH BOJIH

dopmyna pacyera nepuoaa NpyKUHHOTO, GPU3NIECKOT0 U MAaTEMaTHYECKOT0 MasiTHUKA

Bonpocsl no pazneny 2
OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUU
WUneanpHbIil ra3
VYpaBHEHHE COCTOSHUS UACATBHOTO rasa
[lIxana KensBuna u Lenbcust
["a30BbIE 3aKOHBI
N3onporiecchr
[lepBoe HavasI0 TEPMOIUHAMUKHI
KII/I TermoBoro nBurarens u uaeaibHOW MamrHbl KapHo
PeanbHblii ra3. Ypasnenue Ban-/lep-Baansca
Anunabatasiil nporecc. Koadgdumment Ilyaccona

Bonpocsl no pazaeny 3

1. HampspKeHHOCTH M MMOTEHITHAI SJIEKTPOCTATHIECKOTO TOJIS, CBSI3b MEX/ITY HUMHU
2. Tlpunnun cynepnosuiuu nosueil. Pabora nosns
3. Teopema 0 IMPKYIALUYN BEKTOPA HANPSHKEHHOCTH

18



©oNe R

22.

23.

24,

25.
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11.
12.
13.

14.
15.
16.

17.

0.

CuioBble IMHAN U 3KBUNIOTCHINATIbHBIE TOBEPXHOCTH, UX B3aUMOCBS3b. BeKTOp rpanuenTa
Teopema I'aycca 151 3JIEKTPOCTATUYECKOIO MIOJIS B BAKYyME U BELECTBE

Emkocts. [lapamerpsl, onpenesnsomue eMKOCTb IIJIOCKOT0 KOHIEHCATOpa

CBs13b HAaIPSDKEHUS U HANIPSKEHHOCTH B 3JIEKTPOCTATUUECKOM I10JI€

CoenvHeHNs KOHIEHCATOPOB

TuIbl IUAIEKTPUKOB U BUBI noJsApu3anuu. [lonsapuzoBaHnHOCTh. JUdiieKTpuyecKas
IIPOHULIAEMOCTD. JJIEKTPUYECKOE CMELICHUE

. DHeprus 3aps>KeHHOr0 MPOBOJIHUKA, KOHAeHcaTopa. OO0beMHasl IIIOTHOCTh YHEPTUU
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

ConpoTHBICHUE MPOBOJIOYHOTO ITPOBOTHUKA

CoenuHeHus MPOBOAHUKOB

Cuja ¥ IIOTHOCTE TOKA

3akonbsl Oma

3akon Jlxoyins — Jlenna

[TpaBuna Kupxrodga

[TomympoBOTHUKH, UX OTIMYHE OT METAJUIOB U IUAJICKTPUKOB
DNEKTPOHHAsS U IBIPOYHAs MPOBOJMMOCTE B OTYIIPOBOJHUKAX
CoOcTBeHHAS U IPUMECHAST TPOBOAMMOCTE B TIOJTYIIPOBOTHUKAX
[TorympoBoiHuKH P - U1 N -THIA, UX TOJIYYCHUC

MaruautHoe none, ero xapakrepuctuku. Cunossle nuHuu. Cuna JlopeHua u cuna Ammepa.
3akoH buo-Caappa-Jlamiaca. MarautHoe nosie 3eMiun
OcHOBHBIE NOJIOKEHUS TEOPUHU AIIEKTPOMArHUTHOTO NoJisl MakcBenia. YpaBHeHus Makcsena.

Teopema o nupkynsanuu Bekropa B . Teopema ["aycca s MarHUTHOTO 10JIs B BAKyyMe
®deppo-, napa- U JUaMarHeTUKU, UX OTIMYUTEIbHbIE 0COOCHHOCTH. MeXaHu3M (hopMHpOBaHUSA
OCTaTOYHON HaAMarHW4eHHOCTH Y GeppomarHeTukoB. Touka Kropu. Iletsns rucrepesuca

Marnutnoe mone. Ilotok Bekrtopa B. SIBieHue »IeKTpOMArHUTHOW WHAYKIUH H
camounnaykuuu. [Ipasumo Jlenua
OCHOBHBIE TIOJIOKEHUST TEOPUH AJIEKTPOMATHUTHOTO TIoJisi MakcBesta. Y paBHEHUS

Makcgenna. Teopema o nupkysiuu Bekropa B . Teopema I'aycca 1i1st MarHUTHOTO MOJIS B
BaKkyyMe

Bonpocs! no pasaeny 4
3aKOHBI OTPAKEHUS U MPETOMIIEHHS CBETOBBIX BOJIH
OTHOCHUTENBHBIN U aOCOMIOTHBIN MOKa3aTeau MpeloMiIeHHs. SIBlIeHHEe MOJIHOrO BHYTPEHHEIrO
OTpakeHUs
[Tonsspuzanus ceeta. Yroa bprocrepa. 3akon Mairoca
WnTepdepenius u qudpaxkuus cBeta
OmnsiT FOHra. MHTepdepenins B TOHKUX IIEHKaX
Konpa HeroTOHA B OTpaK€HHOM M IPOXOSALIEM CBETE
VYcnoBue nHTephEepEeHIMOHHBIX MAKCHMYMOB 1 MUHUMYMOB
ITpunnumn [Noiirenca-®penens. 30ub1 Openens
VYciioBue rTaBHBIX MAKCHMYMOB 1 MUHUMYMOB JUIS TU(PPAKIIMOHHON PELIETKH
JudpaxkuoHHas KapTHHA B MOHOXpOMaTHYECKOM U OesioM cBete. Paspemaronias cnocoOHOCTh
TU(PPaKIUOHHON PELIeTKH
SAsnenne potosrddexra. Bunsr poroadpdexra
VYpaBuenue Diinmreiina. Kpacnas rpanuna gorosdpexra
[TapameTpsl, XapaKTepu3yroIre ClIOCOOHOCTh TeJl MOIJIOMATh U U3JIydaTh 3J1€KTPOMarHUTHbIE
BOJIHBI
3akon Kupxroda. 3akon Credana — bonpiimana. 3akon Buna
AbGcomoTHO uepHoe Teno. Cepoe Teno
Crnextp. Bunbl criektpoB. CnekTpbl UCIyCKaHus U Noriomenus. CieKTpalIbHbIN aHAIN3 U €r0
IPUMEHEHNE
[Toctynatel bopa. O6pa3oBanue CrieKTpa U3JIyICHHUS aTOMa BOJIOPOa
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[TepedyeHb BOMPOCOB, BEIHOCUMBIX Ha IIPOMEKYTOUHYIO aTTECTAIUIO (3a4eT)

Paszgea 1 «MexaHukay

1.

2.

9.

10.
11.
12.
13.

14.
15.

16.

17.
18.

19.
20.

21.
22.
23.

[Tpenmet ¢puzuku. Metoasl pusndeckoro uccienoBanus. Ponb Gu3nku B pa3BUTHH TEXHUKU
U BJIMSIHAE TEXHUKU HA Pa3BUTHE (DU3HKHU.

MexaHnnueckoe JBH)KEHUE Kak mpocTeimas (opma nBuxeHHs MmaTtepuu. Kiaccuueckas
MexaHuka. [IpocTpaHcTBO U BpeMs B KIIaCCUYECKOU MeXaHuke. DU3nyecKue MOJCIIH.
Kunematuyeckoe onvcanue ABUKEHUS TOUKH. CKOPOCTh U YCKOPEHUE ITPU KPUBOJIMHEHOM
nBrkeHun. HopManbHOE 1 KacaTellbHOE (TaHI€HLIMAIbHOE) YCKOPEHHUS.

JIBU)KE€HHE TOYKHU IO OKPYKHOCTH. BEKTOpBI YrioBOW CKOPOCTH U YIJIOBOTO YCKOPEHHS.
CBs13b TMHEWHBIX CKOPOCTEN U YCKOPEHUH C YTJIOBBIMU CKOPOCTSIMU M YCKOPEHUSMHU.
Junamuka. Mexannueckas cucrtema. Cuwia. Macca u umnynsc. CoBpeMeHHasi TPaKTOBKa
3aKoHOB HproToHa. Cilbl B MEXAHUKE.

HMItynbC cUCTEMBI MATEPUATIBHBIX TOYEK. 3aKOH COXPaHEHUsI UMITYJIbCA.

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

DHeprus Kak yHUBEpCaJbHAs Mepa pa3lIndyHbIX (OPM ABIKEHUS U B3auMoeicTBus. Pabora
cuibl. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CUJIbl. MOLTHOCTB.

Kunernueckast sHEeprus MexaHuueckou cucreMsl. lloTeHnanbHas sHeprusi.

3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE. Y Aaphl.

Mowment unepuuu. Teopema lllTelinepa.

MowmeHT cuiibl. OCHOBHOE YpaBHEHHE JUHAMUKHU BpalllaTEIbHOIO ABUKEHUS TBEPAOIO Tela.
Kunerndeckass »Heprusi BpalllalOLIErocss W KatdAlerocs TBepaoro Ttena. PabGorta mpu
BpalllaTeJIbHOM JBH)KEHUU.

MoMeHT uMIyJibca MaTepuaIbHON TOUYKH, MEXaHUYECKON CUCTEMBI U TENA.

OcHOBHOE ypaBHEHHE TWHAMHUKH BPAIIATEILHOTO JIBUKCHHUS TBEPJOTO Tela B 0000IIEHHOM
BUJIe. 3AKOH COXPaHEHUsI MOMEHTa UMITYJIbCA.

Hedopmaruss B TBepaom Tteine. 3akoH ['yka. Kosdduument Ilyaccona. [Iuarpamma
PaCTsKEHHUSL.

['unpocraTuka Hec:)kuMaeMoit kuakoctu. Jlapnenue cronba xunkoctu. Cuna Apxumena.
CrannoHapHoe TEYEeHHE HI€aTbHOW >KUJIKOCTH. YpaBHEHHE HEpPA3phIBHOCTH. YpaBHEHHE
bepnymn.

Bsskoctb xxuakoctu. Pexxumel Teuenus. Yucno PeitHonbaca.

Knaccudukanus xonebaHuil. YpaBHEHHE TapMOHHUYECKUX KoyeOaHM. MexaHudeckue
KoneOaHus. OHeprus KkojeOanui. JluddepeHuumanbHoe ypaBHEHHE TapMOHMYECKUX
KoJie0aHui.

MasTHukwu.

CBoboaHble 3aTyxatomue Konebanus. BeinyxnenHsle konedanus. Pe3onanc.

BonHoBoe nBmkenue. Ilmockass rapMoHnyeckass BoiHa. JlJIMHA BOJIHBI, BOJHOBOE 4YHCIIO,
dazoBast CKOpPOCTh. Y paBHEHHE BOJTHBI.

Pasznea 2 «MosnekyagapHas GU3KUKA U TEPMOJIUHAMUKA

24.

25.

26.
27.

28.

29.

30.

CratucTiueckuil U TEPMOJAMHAMUYECKUN METOIbl HcciienoBaHus. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUHU HICATbHBIX Ta30B. TemmeparypHas mikana llenbcus u
KennBuHa.

CpenHsiss KWUHETHYECKas DHEPTHs MOJEeKyld. MOJIeKyasIpHO-KHHETHYECKOE TOJIKOBAHHE
a0COIOTHOM TeMIIEPATYPHI.

Pacnpenenenne Makcgeiia MOJIEKYJ UAEATBHOTO rasa.

Pacnipenenenne bonbiimana u 6apomerpudeckas popmyna. CpeaHee YUCIO CTOIKHOBEHUN U
CpemHsis JIMHA CBOOOTHOTO TIpobera.

TepmoanHaMuueckue napamerpsl. TepMogMHaAMUYECKOE paBHOBECHE U MPOLIECC. Y paBHEHHE
COCTOSIHHS UICJIbHOTO Ta3a. M30mporiecchl.

[lepBoe Hauano TtepmonuHamuku. PabGoTta raza. TemmooOMeH, KOJIMYECTBO TETUIOTHI.
BHyTpeHHss SHEprHs uaealbHOro raza. Yucmo creneHeil cBoO0IbI.

[TpumeHeHne epBoOro Havyajia TePMOJIMHAMUKH K H30MpoiieccaM. AnadaTHBINA MPOIECC.
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31.
32.

33.

34.

35.

Tennoemkocth. YpaBaenue Maiiepa. Koaddurment [Tyaccona. [TomurponHsiii mporiecc.
Huxnsl. Tepmuuecknii KITJ] rukia. TernoBbie qBUraTenu, Xoa0AuabHbIE MalIMHBL. Teopema
Kapno. Iukn Kapao u ero k.nm.a. Bropoe Hauano TepMoAMHAMUKH.

Ob6parumebie 1 HeoOpaTuMbIe rporieccsl. DuTponus. HepaBencrtso Knaysuyca. Onpenenenue
SHTPONMH PABHOBECHOW CUCTEMBI YE€PE3 TEPMOJINHAMHYECKYIO BEPOATHOCTh MAKPOCUCTEMBI.
Teopema HepHucra-ITnanka.

Cwiibl ¥ NOTEHLMAIIbHASI YHEPTUS MEXMOJIEKYJISIPHOTO B3aUMOJACICTBUA. Y paBHeHHEe Ban-
nep-Baanbca. M3otepmsbl Ban-nep-Baanbca u skxCiepuMeHTaIbHBIE U30TEPMBI.

SBnenue nepenoca. Juddysus, TemionpoBoAHOCTb, BHYTPEHHEE TPEHUE.

Pasznea 3 «DIEKTpOMArHETU3IMY

36.

37.

38.

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.

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

DNEKTPOCTaTUYECKOE I10JI€, €r0 XapaKTEPUCTHKU. DKBUIIOTEHUIUAIbHBIE IOBEPXHOCTU U
CUJIOBbIE TUHUH JIEKTPOCTATHUECKOT0 NoJjs. [IpuHiun cyneprno3unuu nosueii.

[ToTok BekTOpa HANpPSHKEHHOCTH 3JEKTpocTarhueckoro mnoissd. Teopema ['aycca (muis
BaKyyMa).

[ToTeHumanbpHpIl XapakTep 3JeKTpocTaTHdeckoro mnons. Ilonstue noreHuumana. Pacuer

paboThl MpH NEepeMEIIeHUH 3apsa B IeKTpocTaTuyeckoM noje. Lupkynsuus Bekropa E
JEKTPOCTATUYECKOTO MOJISL.

Onpenenennue pa3HOCTH NOTEHIIUAIOB B 3JIEKTPOCTATHUECKOM IoJie. CBsI3b HAIPSHKEHHOCTH
U IIoTeHIMana. ['palueHT noTeHnuana.

[IpoBOMHUKH B 3JEKTPOCTATHYECKOM Mojie. PaBHOBecHe 3apsAa0B B IPOBOJIHUKE. EMKOCTH
IIPOBOJHUKOB.

Emkocts  konzaeHcaTtopoB. CoelMHEHUST KOHIEHCATOPOB. ODHEpPrus  3apsHKEHHOIO
KOHJIEHCATOopa.

DHeprus MEeKTPocTaTuueckoro mnojisi. O0beMHast MIOTHOCTh YHEPTUH TOJIS.

Tunser gudnexrpuxoB. Ilomdpuzanus AWAIEKTPUKOB M ee BuAbl. [lonsipu3oBaHHOCTH
JIUIJIEKTPUKOB.  JlMdnekTpuyeckas BOCHPUMMYMBOCT W NPOHUIAEMOCTb.  BekrTop
JIEKTPUYECKOTO CMEIICHUS.

CBoOonHble U cBsi3aHHble 3apsabl. Teopema [aycca nans monst B UDJIEKTPUKE.
CerseToaneKTpruKy. DIEKTPUUECKOE T0JI€ B OJHOPOJHOM JUDJIEKTPHUKE.

IIOCTOSIHHBIM ~ DIEKTPUYECKUA TOK, YCIOBHS €ro CYyIIECTBOBAaHUS W  OCHOBHBIC
xapaktepuctuku. Ctoponnue cuisbl. [Tonsatue 3/1C u HanpsKeHUS.

ConpoTuBieHre NpoBOJOYHOr0 MpoBoAHKKA. CoeTMHEHUs! MPOBOAHUKOB. TeMiieparypHas
3aBHCUMOCTb COIIPOTHUBIICHUS U €€ KaueCTBEHHOE 00bsicHeHue. CBEpXITPOBOIUMOCTb.

3akon Oma B MHTETpaIbHOM (Popme MJ1s1 OJJHOPOIHOTO M HEOJHOPOIHOTO YIACTKOB LIETIH, TSI
IIOJIHOM LEIH.

[TpaBuna Kupxroda.

3akoH [[xoyns — JleHna B uHTerpaabHoi Gpopme. MOIIHOCTh TOKA.

3akon Oma u J[xxoyns - Jlenna B auddepennmansHoit popme.

OnexTpuueckuid TOK B Merauiax. Kiaccuueckass Teopus 3JIEKTPONPOBOAHOCTH. TOK B
BaKyyMe. DMHCCHS JJIEKTPOHOB. ['a30BbIe pa3psbl.

[TonynpoBonuuku. 3o0HHast Teopus TBepaoro Ttena. CoOCTBeHHass M NpUMECHas
IIPOBOJIMMOCTB MOJYITPOBOJTHUKOB. J(HO.

MarauTHoe 1oJIe U €ro XapakTepUCTUKU. Makpo- 1 MUKpOTOKU. Bo3nielicTBue MarHUTHOTO
0JIs1 HA paMKY C TOKOM M Ha MPSIMOJIMHENHBIN MPOBOIHUK C TOKOM.

CunoBple JMHUM MarHUTHOM MHAyKOuM. CunoBas KapTMHA MarHUTHOTO  IOJIS
NPSIMOJIMHEHHOTO MPOBOJHUKA C TOKOM W KpYroBoro BuTKa. llpuHuumn cymnepno3unuu
MarHUTHBIX MOJIEH.

3akon buo — CaBapa — Jlamnaca.

Bo3znelicTBue MarauTHOrO noJis Ha ABMKyIMiica 3apsaa. Cuna Jlopenna. J[BuxeHue 3apsizia B
MarHuTHOM nojie. dddext Xoma.

Buxpesoli xapakrep MarHuTHOTO nosist. Teopema ['aycca u TeopeMa 0 LUPKYJISLUKA BEKTOpa
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59.

60.
61.

62.

63.

64.

65.

66.

67.

MarHUTHOW MHAYKIHH (B BAKyyMe).

HamaramuuBanue wmarHetukoB. HanpsikeHHOCTP  MAarHMTHOrO  noJyisl.  MarHutHas
MPOHHUIIAEMOCTh U MAarHUTHAs! BOCIPUUMYHUBOCTbD.

JlmamaraeTuku, napaMarHeTUK U (peppoMarHeTUKH.

CBs13b BEKTOPOB B u H . 3aK0H 10JHOrO TOKA [UIsi MATHATHOTO IIOJS B BEIIECTBE. Teopema
0 HMpKyJsiuuu Bekropa H.

OnekrpomMarHuTHass uWHAyKusA. OJC MHAYKIUMKW B TMOJABMXKHBIX ©  HEMOJBMXKHBIX
IIPOBOJIHUKaX. Bpaienne pamku B MarHutHoM mosie. Toku @Pyko.

Camounnykuusi. WHIYKTUBHOCTh NpOBOAHMKA. 3akoH JleHma. B3aumuas HMHIyKIHSL.
Tpanchopmaropsl.

Pabota no nmepemenieHuIo MPOBOJIHUKA C TOKOM B MarHUTHOM T0Jie. DHEPIusi MAarHUTHOTO
noJist B coneHouze. [ImoTHOCTh SHEpruy MarHUTHOTO TOJIS.

BuxpeBoe anekrpuueckoe mnoine. Tok cmemenus. Cucrema ypaBHeHMH MakcBemia B
WHTETPAIBHON (opme.

KoneGarenbubiit koHTyp. I[IpeoOpazoBanue SHepruuM Ha pazNUYHBIX 3Tanax KosieOaHus.
JuddepeHnmansabie YpaBHEHHUS CBOOOTHBIX HE3aTyXAIONIMX M 3aTYXAMOIIUX KOJICOaHWH B
HEM U UX PELIECHUS.

JuddepeHnmansHoe ypaBHEHHE JJICKTPOMArHUTHOW BOJIHBEI W ero pemeHue. CKOpOCTh
pacupoctpaHeHus BosiHbl. Bektop YMoBa-IloliHTHHra. DHepreTuyeckue XapakTepUCTUKHU
AJIIEKTPOMArHUTHBIX BOJIH. [1IKkana 3J1eKTpOMarHuTHBIX BOJIH.

Paznean 4 «OnTHKa U DJIEMEHTHI KBAHTOBOM MEXaHUKI))

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

78.

79.
80.

81.

82.

83.
84.

85.

Orntuka. 3akoHbI TeOMETpUYecKoi onTuku. [loiHOe BHyTpeHHEe oTpakeHue. JIMH3BI.
Wutepdepenius cBera. YcIoBUS BO3HUKHOBEHHUS HHTepdepeHunu. MeToj BeKTOpHOMH
JarpamMmbl JJis CII0KEHUS IBYX UM HECKOJBKUX BOJIH.

[Tpunumn nonxydeHust UHTEPHEPEIMOHHON KapTUHBI. Y CIIOBUS MAKCUMYMOB U MUHUMYMOB.
Pasnocts (a3 u pazHocTs X071a.

HuTtepdepennus B Tonkoi mieHke. Koabiia HeroToHa.

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

Judpaxius Ha KpyriaoM oTBepcTuu. Judpakins Ha ITUHHON HIETH.

JudpaxknuonHas pemetka. ['naBHble MakcuMyMmbl. ['7aBHble MUHUMYMBI. Paszpematomias
CIOCOOHOCTb.

[TonsspuzoBanHbIi cBeT. Buapl nonspuszanuu. CriocoObl HOMydeHus MOISPU30BAHHOTO CBETA.
ITpoxokaeHne eCTECTBEHHOIO CBETA YePe3 MOJIIpu3aTop U aHanu3aTop. [loBopoT ninockoctu
MOJIIPU3ALIUY.

[Tonsipuzanus cBeta NpU OTPAKEHUH U MPEIOMIICHUM Ha TPAHMIE AUDIEKTPUKOB. 3aKOH
Bbprocrepa. JIBoliHOE nTydenpenoMIICHHE.

KopmyckynsapHo-BoTHOBON ayanu3m cBeta. KBaHT cBera. DHeprusi M UMITyNIbe (HOTOHA.
Buemnwnit potorddexr.

CgeroBoe naBienue. OneiTel Jlebenera. ekt Komnrona.

TennoBoe wu3nyuenue. 3akoH Kupxroda. AbGcomtorHo depHoe Teno. 3akon Credana —
bonpumana. 3akon Buna.

TenmoBoe nznyuenne. @opmyna [nanka. Pacnpenenenue sHepruu B CEKTPE U3ITYUEHUS MO
4acTOTE U JUIMHE BOJIHBI.

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

YpoBHU 3HEPrUM aToMa BoJiopoaa. KBaHTOBBIE YHclia: TJIaBHOE, OpOUTAIbHOE, MArHUTHOE.
BousiHOBBIE CcBOMicTBa MHKpodacTull. [[nuHa BosiHbl e bpoiisist u ee cBoicTtBa. BonHoBas

byHKIHS.
CootHomenue HeonpeaeneHHocTel Ieiizendepra. Ypasuenue [llpeaunrepa.
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6.2. Onucanmne noxkasartejieil U KpuTepueB 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 TOSCHEHHUSMH, CJAENaHbl BCE HEOOXOIWMBIE  MaTeMaTHYECKHE
npeoOpa3zoBaHusi, PUCYHKU (MPpU HEOOXOAUMOCTH), MOJYUYEH MPABUIBHBIN
OTBET;

e 4 0ajj1a BBICTABIIICTCS CTY/ICHTY, €CIIM B OTBETE YKa3aHbI BCE HEOOXOUMBIE
¢uznyeckue 3aKOHbl C TOSICHEHUSMH, TPUBEIACHBl PUCYHKU (IIpH
HEOOXOAMMOCTH), HO B OSICHEHUAX K (PU3NUYECKUM 3aKOHAM WM B PUCYHKE
COJIep)KaTCsl HETOYHOCTH, WU JOMyIIeHa MaTeMaTH4eCKHe OIMIMOKa MpH
pelIeHnY;

e 3 Oajula BBICTABISACTCA CTYJIEHTY, €CIM B OTBETE YKa3aHbl TOJBKO
HE0OXoANMbIe (PU3NYECKHUE 3aKOHBI WJIM PUCYHKU (P HEOOXOJUMOCTH),
WIN B 3aKOHAX U PUCYHKE JIOIYIIEHbI OLINOKH;

e 2 Dpajy1a — pelleHue He COAECPKUT OCHOBHOW MOHATUIHBIN anmapar 1o TeMe
3aJ1a4H.

Jia nomycka K 3a4eTy CTYIEHT o0s3aH pPEIIUTh UTOTOBYIO KOHTPOJIbHYIO

paboTy Ha OLIEHKY «3a4TE€HOM.

HtoroBasi oreHKa MO KOHTPOJIBHON paboTe «3a4TeHO» WIH «He 3a4TEeHO»

OnpeeNsieTcs Mo CpeHeMY OallTy 10 BCEM 3a/ladyaM BapuaHTa KOHTPOJIbHOUN paboThI:

0 — 2,4 0aJ171a — «HE 32aYTEHO»;

2,5 — 5 6a/510B — «32aUTEHOY.

Jlnst momycka K 3a4eTy CTYJEHT 00s3aH BBIMIOJHUTH 3aIUTHI (BKIIOYAs YCTHBIN

OTBET W MHCHMEHHBIN OTYET C MPEACTABICHHEM PE3yJbTaTOB SKCIEPUMEHTAIBHBIX
WCCJIEIOBAHMI ) TIOJIHOTO IIMKJIAa Ja00OPaTOPHBIX PabOT, MOTYUUTh «3a4TEHOY.

Kputepuu o1ieHKH BOMPOCOB JJIs 3aIIUTHI JIAOOPATOPHBIX padoT:

® «3aYTEHO» BBICTABISETCS CTYACHTY, €CJId B OTBETE HA BOIPOC MPaBUIBHO
yKa3aHbl BC€ HEOOXOauMbIe (PHU3UYECKUE 3aKOHBI M OMpeAeTCHUs
C TIOSICHCHUSIMH, TPABUJILHO OIMUCAHBI 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
«He 32a4TEeHO0» ONPEIETISIETCS 10 CpeaHeMY OauTy perieHus 3-X 3a7a4 Mo TeMe padoTh:
2,5 — 5 6amnoB — «3aurenoy; 0 - 2,4 0any1a — «He 3aYTEHO» M OTBETAM C OILICHKOM
«3aUYTE€HO0» Ha BOMPOCH JJIA 3aIIUTHl JIabopaTopHOoi paboThl. MTorosas oreHka
IO 3aIuTe JJabopaTOPHOUM pabOThI «3a4eT» COOTBETCTBYET PEIICHUIO 3a71a4 U OTBETY
Ha BOIPOCHI JJIs 3aIUThI JJA0OpPaTOPHOM PabOTHI C OIIEHKAMU «3a4TEHOY.
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JI1si BBITIOJIHEHMSI U 3aIUTHI JAOOpPaTOpPHBIX PabOT CTYAEHTHI pa3z0oMBaAIOTCS
Ha Maible Tpynnbel mo 3 - 5 yenoBek. Kaxknmas rpynma BBIOJHAET Ha 3aHSITHH
WHIUBUyalIbHYIO0 JabopaTopHyto padoty. [Ipu 3ammre 1abopaTopHoil paboThl Masoi
IPYNION OTBETHI KaXKIOTO CTYJEHTA OLIEHUBAIOTCSA 110 KPUTEPUSIM UHAUBUAYAIBHO.

B ciywyae ecnu CTYJIEHTOM OCBOEHBI KOMIIETCHIIMM Ha YPOBHE HE «HIDKE
JIOCTATOYHOTO», OH TIOJIy4aeT «3a4YTeHO0», B MPOTUBHOM CJIy4yae BBICTABIISIECTCS
«He 32YTEeHOY.

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

Ha 3auere cTyAeHT OTBEYAET HA OJMH TEOPETUYECKHI BOIPOC U PEIIAET OJHY
3aauy. Borpoc u 3a1auy cTyA€HT BBIOMpAET CIy4ailHO U3 KOMILUIEKTA MPEAJIaraeMbIxX
€My COOTBETCTBYIOIINX MaTepraaoB. ITOroBas olleHKa «3a4TE€H0» BbICTABIIAECTCS IPU
perieHny 3amadu Ha 3-5 OaJUIOB W OTBETE HA TEOPETUUYECKHA BOMPOC C OICHKOM
«324YTEHOY.

7. YueOHOo-MeTOAuYecKOe U HH(opMaNIMOHHOE 0O0ecnevyeHue TUCIUTIMHBI

7.1 OcHoBHAas JUTEpaTypa

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

2. Tpodpumora T.N. CoopHUK 3amad 1o Kypcy ¢usmku. YueOHoe moc. / T.H.
Tpodumona. — 3-e uzn. — M.: OOO "Uznatensckuii nom "Onukc 21 Bek", 2003. — 384
C.

7.2 JlonoJIHUTeJIbHASA JIUTEPATypa

1. CasenneB, U.B. Kypc ¢pusuku: yuebHoe mocobue st By30B: B 3 Tomax / U.B.
CaBenbeB. — 8-e usn., crep. — Cankr-IlerepOypr: Jlans, [0. 1.]. — Tom 1: Mexanuka.
Monexynsipuas pusuka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — TekcT:
AJIEKTPOHHBIH // JlaHb: AIIEKTPOHHO-OUOIMOTeUHAS cUcTeMa. —

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 : Jlans, [0. r.]. — Tom 2: DnEKTpUYECTBO.
Konebanus n Bomabl. BomHoBas ontuka — 2019. — 468 ¢. — ISBN 978-5-8114-
4253-9. — TekcT: anexkTpoHHbIN // JIaHb: 37IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —

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 umenu K.A. TumupszeBa (MockBa). — ODIJEKTpOH. TEKCTOBbIE JaH. —
MockBa: PTAY-MCXA um. K.A. Tumupszena, 2021 — 464 c¢c. — Pexxum goctymna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonoruH, H.A. ®u3uka. Marepuasbl KOHTPOJIBHON PaOOTHI JJIs1 CTYICHTOB
arpapHbIx Hanpasienuit moarotoBku. / H.A. Konorun, U.B. Jleskun, B.JI. Ipumerr;
Poccuniicknii rocynapctBeHHbI arpapHblii  yHuUBepcuTeT - MCXA wumenn KA.
TumupszeBa (MockBa). — DeKTpoH. TekcToBbie JaH. — MockBa: PTAY-MCXA um.
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https://e.lanbook.com/book/152453
https://e.lanbook.com/book/117715

K.A. Tumupsizena, 2021 — 154 C. — Pexum JIOCTyTA:
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.
Tumupszea (MockBa). — DJeKTpoH. TeKCTOBbIE laH. — MockBa: PTAY-MCXA um.
K.A. Tumupsizena, 2020 — 148 C. — Pexxum JIOCTyTIA:
http://elib.timacad.ru/dl/local/s17122020.pdf.

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

7. Xycaunos, LI.I'. Dnexkrpomaruetusm u BOJHBL: yueOHOe mocoodue / HI.I.
XycanHoB; Pocculickuii rocyapcTBeHHbIN arpapHbiii yHuBepcuteT - MCXA numenu
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. Konormun, H.A. ®usuka. MaTtepuainsl Jyisi pelieHUs KOHTPOJIbHONU pabOTHhI.
Yacte 1: yueOHO-meToamueckoe mocodbue / H. A. Kowmommun; Poccuiickuii
rocynapctBeHHbil arpapHbii yHuBepcutrer - 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. Konomna, H.A. ®u3uka. Matepuansl 11 pelIeHus] KOHTPOJIBbHON paOOTHI.
Yacte 2: yuebHO-MeTomuueckoe mocodue / H.A. Kouomnun; Poccuiickuit
rocylapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA wmmenn K. A. Tumwupszesa
(MockBa). — DmnektpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssesa, 2020 — 183 C. — Pexum JIOCTyIIA:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: metoauueckue ykazanus / B.JL. Ipumen [u ap.]; Poccuiickuii
rocyJaapcTBeHHbli arpapHbiii yHuBepcutrer - MCXA wumenu K.A. Tumupszesa
(MockBa). — DmnektpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 61 C. — Pexxum JOCTyTa:
http://elib.timacad.ru/dl/local/umo214.pdf.

7.3 HopmMaTuBHbBIE IPABOBbIE AKTHI
He npenycmotpeno.

7.4 Metoanueckue yKa3aHusl, peKOMeHAlMU U Pyrue MaTepuasibl K 3aHATHAM

Jlnst  mpoBenmeHus 71a0OpaTOPHBIX pabOT PEKOMEHIYeTCS HUCIOJIb30BaTh
METOMYECKUE YKa3aHUS:
1. Mertonuueckue ykazaHus K 1aboparopabiM padotam. M3a. BY3A. 1987-2018 r.
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http://elib.timacad.ru/dl/local/umo457.pdf

8. Ilepeuennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEepHeT», HE0OXOAUMBIX VIS OCBOCHMS UCIUIINHBI

http://fizik.bos.ru/ - Caiitr nocBsmieH kypcy (usuku 001c00pa3oBaTeILHON
IITKOJTB.

9. I[lepeyeHb NMPOrpPaMMHOIo odecriedeHus1 U
UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
He npenycmorpeno

10. Onucanue MaTepraJbLHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOM ISt
OCYIIeCTBJIEHUS 00Pa30BaTEJIbLHOI0 MPoIecca MO TUCHUILINHE
Tabnuma 8

CeeaeHust 00 00eCrIe4eHHOCTH CIIENMATM3MPOBAHHBIMY aYAUTOPUAMHU,
Ka0MHeTaMM, J1a00paTOPUAMH

HaumeHoBaHue cienua IbHbIX
NOMEIIECHUH U MOMeIeHU 11 .
. OcCHalLeHHOCTDh CHelUATbHBIX IOMelleHH i U
CaMOCTOSITEJILHOM PadoThI . N
NOMelleHHil VIl CAMOCTOSATEJIbHOI padoThl
(Ne yueOHOrO0 KOpHyCa,
Ne aynuropun)
Y4eOHnas mabopaTtopus, 1. Cron 21 mr.
ayoumopust 0Jis NPOGeOdeHUs. 2. Crynbs 39 wr.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Hocka menosast 1 mT.
KOHCYTbmMayuil, mexyue2o 4. Illxadsr 2 mrT.
KOHMPOJISL U NPOMEICYMOUYHOU 5. TumnoBoil KoMIIIEKT 000py10BaHUS J1aOOpaTOPUH
ammecmayuu «MonekynspHas ¢U3nuKa 1 TEPMOAUHAMUKAY | MIT.
(Yuebnniit kopriyc Ne 28, (1aB.Ne410124000603107)
ayn. 301a) 6. TunoBoil KOMIUIEKT 000pYAOBaHUs JTabOpaTOPHH
«Pu3nyecKre OCHOBbI MEXaHUKW» | IIT. (MHB.
Ne410124000603116)
VYyeOHnas aynutopus Ais 1. Tlapter 23 wrT.
IIPOBEICHUS 3aHATUN 2. Crynps lmr.
CEMHUHApPCKOI0 TUIIA, 2PYNNOBLIX U 3. Crom | mir.
UHOUBUOYATILHBIX KOHCYIbMAYUL, 4. ]Jlocka menoBast 1mir.
mexyuje2o KOHmpoJis u 5. [xadwr 1 mT.
APOMENCYMOUHOU ammecmayuu
(Yuebubiit kopryc Ne 28,
ayn. 3016)
VYuebnas madoparopus, 1. Cromsl 20 mT.
ayoumopust 01151 NPoGedeHUs. 2. Crynbs 29 mir.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Hocka memnoBast 1 mT.
KOHCYTbmMayuil, mexyuye2o 4. Ilxadst 1 mr.
KOHMPOJISL U NPOMENCYMOUYHOU 5. TumnoBoil kOMIIIEKT 000pyI0BaHUS J1abOpaTOPUH
ammecmayuu «BonHoBsle npouiecch» 1 mT. (MHB.Ne
(Yuebusrii kopryc Ne 28, 410124000603118)
ayn. 302) 6. TumnoBoil KOMIUIEKT 000pYAOBaHUS TabOpaTOPHH
«DIeKTpUYecTBO U MarHeTu3m» 1 mrt. (MHB.Ne
410124000603235)
VYyeOHast aynutopus Ass 1. Cron 1 mr.
IIPOBE/ICHUS 3aHATUN 2. Tapter 70 .
JIEKIIMOHHOTO THIIA 3. Crynps lmr.
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HanmeHoBaHMe crieluaJIbHbBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIEeHHOCTD CHEeIHAJILHBIX OMEIEeHUH 1
MOMeIeHU VISl CAMOCTOSTE/IbHOI PadoThI

(YueOnsrii koprryc Ne 28, 4. Jlocka menoBas | wrT.
ayn. 304) 5. Kadenpa I mr.
6. Dxpan 1 mrT.
7. TIlpoexTop 1 miT.
VYuebHast mabopaTtopus, 1. Taptst 17 mt.
ayoumopust 071 nNPoGeodeHUs. 2. Crynps 35 mr.
2PYNNOBbIX U UHOUBUOYATLHBIX 3. Jlocka memoBast 1 .
KOHCYIbmayutl, mexyuje2o 4, Ilxadsr 1 mrT.
KOHMPOJISL U RPOMENHCYMOUYHOU 5. TunoBoii KOMIUIEKT 000pYAOBaHUS TabopaTOPHH
ammecmayuu «KBanrtoBas ¢usuka» 1 mr. (MHB.No
(YueOusrii koprryc Ne 28, 410124000603114)
ayn. 337) 6. VYcraHoBKa Ui SKCIIEp. U3Yy4Y. 3aKOHOB TEIUL. U3M. 1
mt. (maB.Ne 4101340000003 13)
Yyebnas maboparopus, 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. TumnoBoit KOMILJIEKT 000pYIOBaHUS IS
ammecmayuu naboparopun «KBanroBas pusuka» 1 m. (uHB. Ne
(Yuebubiit kopiryc Ne 28, 410124000603113)
ayn. 336)
Yyebnas maboparopus, 1. Tlapter 16 .
ayoumopust 01 NPO8eodeHUs. 2. Crynbs 34 mir.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Mocka menoBas 1 mrT.
KOHCYTbmMayuti, mexyue2o 4. Ilxadsr 1 mT.
KOHMPOJIAL U RPOMENUCYMOUHOU 5. TunoBoil KOMIUIEKT 000pyAOBaHUS TabOpaTOPHH
ammecmayuu «Bomnosble iponiecch» 1 mt. (MHB.Ne
(YueOnslit kopryc Ne 28, 410124000603117)
ayn. 335) 6. TumnoBoit KOMIUIEKT 000PYAOBaHUS TabOPaTOPHH
«DNeKTpUYecTBO U MarHeTu3m» 1 mr. (uHB.No
410124000603236)
VYuebHast mabopaTtopus, 1. Cronst 9 mr.
ayoumopust i nNPo8eodeHUs. 2. Crynbs 21 mir.
2PYNNoBbIX U UHOUBUOYAILHBIX 3. TunoBoil KOMIUIEKT 000pyAOBaHU TabOpaTOPHH
KOHCYTbmMAayuti, mexyue2o «Du3nyecKre OCHOBBI MEXaHUKW» | TIT. (MHB.
KOHMPOJISL U NPOMENCYMOYHOU Ne410124000603115)
ammecmayuu
(YueOnsrit kopryc Ne 28,
ayn. 332)
VYuebHast mabopaTopus, 1. Cron 11 mr.
ayoumopust 01 nPo8eodeHUs. 2. Crynbs 21 mir.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. TunoBoil KOMIUIEKT 000pYAOBaHUS T1abOPaTOPHH
KOHCYTbmMAayuti, mexyue2o «Du3nyecKre OCHOBBI MEXaHUKW» | TIT. (MHB.
KOHMPOJISL U NPOMENCYMOYHOTU Ne410124000603115)
ammecmayuu 4. Tunoo# KoMILIEKT 000pya0BaHus J1adopaTopun
(YueOnsrit kopryc Ne 28, «MonexynsipHas GU3nMKa U TEPMOAUHAMUKAY | MIT.
ayn. 333) (naB.Ne 410124000603106)
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HanmeHoBaHMe crieluaJIbHbBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIEeHHOCTD CHEeIHAJILHBIX OMEIEeHUH 1
MOMeIeHU VISl CAMOCTOSTE/IbHOI PadoThI

VYuebHast mabopaTtopus, 1. Jlaboparopusie ctosbl 18 mir.
ayoumopust 0Jis NPOBeodeHUs. 2. Cron 1 mr.

2PYNNOBbIX U UHOUBUOYATHBIX 3. Crynbs 45 mr.

KOHCYIbMAayuti, mekyuje2o 4. Jlocka menoBas 1 mrT.
KOHMPOJISL U NPOMENCYMOYHOTU 5. Hlkadsr 3 mr.

ammecmayuu 6. TumnoBoil KOMILJIEKT 000pyI0BaHUS JIaOOpaTOPUHI
(YueOnsrii koprryc Ne 28, «Bonnosble poniecch» 1 mt. (MHB.Ne
aya. 306a) 410124000603117)

7. TunoBoil KOMIUIEKT 000pYyAOBaHUS TabopaTOpHH
«DNeKTpUYeCcTBO U MarHeTu3m» 1 mrt. (MHB.No
410124000603236)

8. TumoBoil KOMILJIEKT 000pyI0BaHUS JIaOOpaTOPUHU
«KBanToBast pusuka» 1 mr. (MHB.Ne

410124000603113)
VYuebHast mabopaTopus, 1. Tlaptst 27 mT.
ayoumopust 071 NPOGedeHUs. 2. Crynbs 57 wir.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Hocka menosast 1 mT.
KOHCYTbmMayuil, mexyuje2o 4. Illxadsr 3 mrT.
KOHMPOJIAL U NPOMEICYMOUYHOU 5. TumnoBoil koMIIEKT 000pYy10BaHUS J1aOOpaTOPUH
ammecmayuu «MonekynspHas pu3uka U TepMoIMHAMUKA» | IIT.
(Yuebnbiit koprryc Ne 28, (maB.Ne 410124000603106)
ayn. 3060) 6. TumnoBoil KOMILIEKT 000pPYyI0BaHUS JIaOOpaTOPUHU
«Pu3nyeckre OCHOBbI MEXaHUKN» 1 mT. (MHB. Ne
410124000603115)
VYyeOHast aynutopus s 1. JlaGoparopHble cToibl 15 mrT.
NPOBE/ICHUS 3aHATUN 2. Croun ans npenogasarens 1 mrT.
CEMUHAPCKOT0 TUTIA, AYOUMOPUsL 3. Crynbs 47 mr.
0J15 npoGedenUs 2pYNnosuixX U 4. ]Jlocka menoBast 2 IIT.
UHOUBUOYATILHBIX KOHCYIbMAYUll, 5. [Mxadwer 1 mT.

meKywe2o0 KOHmpoJsi u
NPOMENCYMOYHOU AmMmecmayuu
(YueOnslit kopryc Ne 28,
ayn. 307)
[lenTpanbHas HayyHast
ouobmorexa umenu H.1.
JKene3HoBa, YnTaILHEIE 3Bl
OnOIMOTEKU
Oobmexurne. Komuara s
CaMOIIO/ITOTOBKH

11. MeToanyeckue peKOMEHIALUMH CTYIEHTAM 110 OCBOCHHUIO U CIMILIMHBI

[Tocne kaxxmoit ek TpedyeTcs CaMOCTOSTeNIbHAS TPOPA0OTKA M3JI0KEHHOTO
Matepuana. llepen 3aHsATHEM MO BBIMOIHEHUIO JTAOOPATOPHON PabOTHI HEOOXOIMMO
MOJTOTOBUTH KOHCTEKT PaOOThl, BHUMATEIHFHO M3YyYUB COJEP’KAaHUE METOJAMYECKUX
yKa3aHW#, U 3alIOMHUTH TTOPSIOK BBITTOJTHEHH S, IOBTOPUTH TEOPETUUECKHUM MaTepra
0 TEME.
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O6pasoBatenbHbIil Mpolece 10 MUCHUIUIMHE OPraHu30BaH B GopMe y4eGHbBIX
3aHATHH (KOHTaKTHas pabora (ayauMTOpHONH M BHeEAyAMTOPHON) O0OydaromMXcs
C Iperno/iaBaTelIeM U caMoCTosATeNbHas pabora oOyuaromuxcs). YdeOHble 3aHATHSA
(B ToM wuwHcle TO peanu3auMu MPaKTHYECKOW TOATOTOBKM) NpeACTaBJIEHbI
CIENYIOIMMH BUIaMH, BKIIOYas yyeOHble 3aHATHS, HallpaBJIeHHbIE Ha IIPAKTHYECKYIO
MOATOTOBKY 00y4aroMXcst ¥ MPoBeIeHHE TEKYIIEro KOHTPOJIs yCleBaeMOCTH:

JIEKUHH (3aHATHUS JIEKIMOHHOTO THIIA);

TPYIIIIOBBIE KOHCYJIbTAIlUH;

HUHIMBUyalIbHbIE KOHCYJNbTAalMH U UHBIE yueOHble  3aHATHS,
TIIpelycCMaTpHBaloIIie HHIANBUYalbHYIO paboTy MpernoaaBaTesis ¢ 00y4arolrMcs;

nabopaTopHbIe MPAKTUKYMBI;

camocTosTeNIbHas paboTa o0yyaromuxcs.

Ha y4eGHBIX 3aHATHAX oO6yvaromuecss BBIMOHSIOT 3alUIaHUPOBaHHEIE
HaCTOAIIEH NPOrpaMMoi OTeNbHBIE BUIB Y4€OHBIX paboT, B TOM YHCIIE OTHENbHBIX
3/IEMEHTOB paboT, CBA3AHHEIX ¢ OyaylIel mpoheccHOHATBHOI AesTensHOCTEIO. TToce
KXJIOH JIEKLHH TpeGyeTcs caMoCTosTeNbHas TpopaboTKa H3II0KEHHOTO MaTepuara.
IIpr noAroTOBKE K MPaKTHYECKOMY 3aHSATHIO HEOGXOIMMO IIOBTOPUTH TEOPETHUYECKHIMA
MaTepuan no Teme. Ilepen 3aHaTHEeM IO BEIMONHEHHMIO JIAGOPATOPHON PaGOTHI
HEOOXOIMMO MOATOTOBHTH KOHCNEKT paboThl, BHHMATEIBHO U3y4UB COJep)KaHHe
METOOMYECKHUX yKa3aHWUM, U 3aTIOMHUTb MOPSIOK BEIMOJIHEHHUS.

Buarl n gopmbl 0TpaGoTKH NpoNymIeHHBIX 3aHATHI
CTyneHT, NpONMyCTMBIIMI JEKUHMIO, HOIDKEH OTPaboTaTh TEOPETHYECKUHA
MaTepHal 1o COOTBETCTBYIOIIEH TeMe CaMOCTOSTENBHO.

CTyzmeHT, mpomycTUBINMH Ja0OpaTOpHYIO pPaboTy, 00sg3aH ee 0TpaboTath
(BBIMIOJIHUTE), PACCYMTATh U 3aIUTUTb.

12. MeTtoauyeckne peKoMeHIaUUHU NPENOAABATESAM N0 OpraHu3aunuu obyyeHus
Mo JUCHHUILIMHE
Jist Gonee yCIEIIHOrO OCBOEHMS JMCHMIUIMHEL «DHU3MKa» peKOMEHIyeTcs

CHavajla aBaTh CTyJCHTaM JIEKIMOHHEIA MaTepual, a 3aTeM 3aKpeIUISTh ero BUIE
1abopaTOPHBIX 3aHATHA. -

Usyyenune Kypca CKNIajblBaeTCs W3 JIEKUMH, JNaGOpATOPHBIX 3aHATHH |
CaMOCTOSATENBHON pabOTHI CTYIEHTOB.

Ha nexuusx ocemaroTcst 0CHOBOINOJAralolie BONPOCH MporpaMMbl. YacTsb
pa3s[eNoB BEIHOCUTCS Ha CaMOCTOSTENIBHYIO IPOPaboTKy.

JlabopaTopHEle paGOTHI HAarMsAHO AEMOHCTPUPYIOT (U3MYECKHE 3aKOHBI H
ABJIEHUS, GOPMUPYIOT HABBIKH KCIIEPUMEHTAILHOMN paboThI.

IIporpammy paspatoTraJa:

Paspaborunk: Mapunosa C.A., k. ¢.-M. H %———
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PEINEH3UA

Ha padouyo nporpammy aucuuiinabl 51.0.06 «®u3zuka» OIIOII BO
1o HanpasJjeHuio 36.03.01 BerepuHapHo-caHUTapHasi IKCIIEPTH3A,
HANPABJEHHOCTh « TeXHOJI0ruy NuIeBor 0e301macHOCTH
(kBanudukanus BHITYCKHUKA — 0aKaJaBp)

MouyHoBo#t Haranbeit AnexcanapoBHOM, JOIIEHTOM Kadeapbl TexHochepHOi 6€30MacHOCTH
®I'bOY BO «Poccuiickuil rocynapctBeHHbId arpaphblii yHuBepcuTeT — MCXA nmenu K.A.
TumupsseBa», KaHIUAATOM TEXHUYECKMX HAyK (Jajiee IO TEKCTy PELEH3EHT), IPOBEIEHO
perieH3upoBanue paboueil mporpammbl aucnuiinHbl «@uszuka» OIIOII BO mo nHanpapieHuro
36.03.01 BerepuHapHO-caHUTapHAs OSKCIEPTU3a, HAMPABICHHOCTh «TEXHOIOTHH TMHIIEBOM
6e3omacHocTr» (OakamaBpuar) paspaboranHoii B ®PI'BOY BO «Poccuiickuii TocymaapCTBEHHBIN
arpapubiii yauepcuteT — MCXA umenn K.A. Tumupszesa», Ha kadeape ¢pusuku (pazpaboTyuk —
MapunoBa Codbsi AnzapeeBHa, JoueHT kadeapbl (U3MKH, KaHIUAAT (QU3UKO-MATEeMAaTHUUYECKUX
HayK).

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

1. llpenbsaBnennass pabouas mporpamMma IUCHUIUIMHBI «®Dusnka» (gaiee Mo TEKCTY
[Iporpamma) coomsemcmeyem tpedoBanusim ®@I'OC BO no nanpasnenuro 36.03.01 Berepunapho-
canuTapHas ofKcrneptusza. [Iporpamma codepowcum Bce OCHOBHBIE pa3fieNbl, COOmMBemcmeayem
TpeOOBaHUSAM K HOPMAaTUBHO-METOINYECKUM IOKYMEHTAM.

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 36.03.01 BerepunapHo-canuTapHas dKCIEpTHU3A.

4. B cootercTtBuu ¢ [Iporpammoii 3a nucuurinHon «Dusukay 3akperseHa 2 KoMnemeHyuu
(5 unouxamopos). Tucuunnnna «dusrka» u npejactaBicHHas [IporpaMmma cnocobna peanuzosamo
UX B OOBSABIEHHBIX TPEOOBAHUSIX.

5. Pesynomamur o0yuenus, npeactaBieHHble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BIQJIETh coomeemcmgylom Ccrelnuduke ¢ COACPKAHUIO TUCHUIUIMHBI U JeMOHCMPUpPYIom
B03MOHCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

6. OOmast TpyAOEMKOCTh AUCHUIUIUHBI «DPHU3UKa» CcOCTaBisgeT 3 3a4E€THBIX €IUHUIIBI
(108 gacos).

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
no HanpasieHuto 36.03.01 BerepuHapHo-caHUTapHas SKCIIEPTHU3a U BO3MOKHOCTH TyOJIMPOBAHUS B
COJIEp’)KaHUU OTCYTCTBYET.

8. IlpeacraBnennass  [Iporpamma  mpenmoyaraeT  MCIOJNB30BAaHHE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTMH, HCHOJB3YyEMBbIX MNpPU peaau3allyd pa3IU4YHbIX BHJOB Y4eOHOU
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI coomeemcmayom crieuu(puke TUCUUTUTUHBL.

9. Buapl, coaepkaHue U TPYHAOEMKOCTb CaMOCTOSTENbHOW paboOTHl  CTYIECHTOB,
npencrasieHuble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TMOATOTOBKE BBIMYCKHHUKOB,
conepsxamumest Bo @I'OC BO nanpasnenus 36.03.01 BerepunapHo-caHuTapHas 3KCepTH3a.

10. IlpencraBnennsle W onucanHeie B [Iporpamme QopMmBl 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
36.03.01 BerepunapHo-caHUTapHas 3KCIEPTU3A.

11. ®opmbl onieHKH 3HaHUM, TpeAcTaBieHHbIe B [Iporpamme, coomeemcemsyrom cnenuduke
JTUCITUTIMHBL U TPEOOBAHMSIM K BBITYCKHUKAM.




12. Vye6HO-MeTOqMYECKOEe  obOecrieyeHHe  JMCUMIUIMHBI  TPEACTABIEHO:  OCHOBHOM
JATEepaTypoii — 2 UCTOYHMKA (6a30BbIi yueOHUK M COOPHHMK 3a/1ay), JIOTIOHUTEILHON JINTEpaTypor
— 10 naumenoBaHuit um coomeemcmeyem TpeGosanmsm PI'OC BO nanpasnenus 36.03.01
BerepuHapHO-caHUTapHas KCIEPTH3A.

13. MatepuanbHO-TeXHHYeCKoe obecredeHne MUCHMIUIMHBI COOTBETCTBYET crienuduke
aucHMIUTHHB] «Du3KKay W o6ecreynBaeT UCMOJIb30BAHHE COBPEMEHHBIX 00pa30BaTe/IbHEIX, B TOM
YHCJIE HHTEPAKTHBHBIX METOZ0B OOyUYCHHS.

14. Metoauyeckue peKOMEHJIALMH  CTyJAeHTaM W METOAMYECKME  PEKOMEHJalnH
Tpeno/aBaTe M MO OPraHM3alMK 0GYYeHHs N0 AUCHMIUIMHE JAIOT MPEJICTaBleHHe o creurpuke
oOydyeHus no mucnumnianHe «ODu3nukay.

OBILHUE BbBIBO/IbI

Ha ocHOBaHMH MPOBEICHHOTO PElICH3UPOBAHUS MOXKHO CJI€JIaTh 3aK/IIOYEHHE, YTO XapakTep,
CTPYKTypa H cojepxaHue pabouell NpoOrpaMMbl JUCLMIUIMHBI «Du3HKa» OIIoIlr BO
1o HampasneHHIo 36.03.01 BeTepunapHo-caHMTapHasi SKCNEPTH3a HaNpasieHHOCTH « TexHonoruu
mmeBoi GezonacHocTHy (KBaTH(UKAIMs BHITYCKHUKA — GakanaBp), paspaGotanHas MapuHOBOI
Codseli ARIpeeBHOl, JoeHTOM Kadenps! (pU3NKH, KaHAUAaTOM (U3MKO-MAaTEMAaTHYECKHX HAYK,
cootBeTcTBYeT TpeGoBanusm ®I'OC BO, coBpeMeHHBIM TpeOOBaHMAM SKOHOMHKH, PhIHKA TPYAa H
TI03BOJTHT TIPH €& PeaH3alfH yCTemHo 06eceduTh POPMHPOBAHUE 3aSBIEHHBIX KOMIIETCHIUA.

Penemsent: MouyHoBa Hatamess AnekcaHupoBHa, JOLEHT Kadeapbl TEXHOCHEPHOiH Oe3omacHOCTH
®I'BOY BO «Poccuiickuil rocyapcTBeHHBIH arpapHbli yruepcuteT — MCXA uMenn
K.A. TumupszeBa», KaHAUAAT TEXHAYECKUX HAYK

« a?qp» 006/ 2024 r.

[39)

T R R T



