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AHHOTAIUA

paboueii nporpammbl yueoHo# nucuumuinabl b1.0.11 « DU3UKA»
JUISl TOATOTOBKM OakajaBpa 1o HarpasieHuto 35.03.01 — «JlecHoe neno», HampaB-
neHHocTh «LudpoBoe ecHOE X03SHCTBOY

Leab ocBoeHUs] TMCHUIIMHBI: U3YUYCHUE OCHOBHBIX (PU3WYECKUX SIBICHUII,
oBIaZicHNE PyHIaAMEHTAIbHBIMU MOHITHIMH, 3aKOHAMH U TEOPUSMHU KJIACCUYECKON U
COBPEMEHHOW (PU3MKH, METOAAMH (PU3UUYECKOTO UCCIIEI0BaHUs; (POPMUPOBAHUE CIIO-
COOHOCTU MCHOJIB30BaTh 3aKOHBI U METO/bl (PU3UKU MPHU PEUIEHUH MpodeccroHalIb-
HBIX 3a/1a4; CIIOCOOHOCTU NMPUMEHSTh Ha MPAKTUKE HABBIKU MIPOBEIEHUS U ONHUCAHUS
HKCIIEPUMEHTAIbHBIX HCCJIEIOBAaHUI; OBJaJCHUE KOMIETCHLUUSAMU LEHHOCTHO-
CMBICJIOBOM OPUEHTALIMU U CAMOCOBEPILIEHCTBOBAHUS; CIOCOOHOCTh pellaTh TUIIOBBIE
3aJaul po(eCCUOHATBHOW AESTENbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB
MaTEeMaTUYECKUX M ECTECTBEHHbIX HAyK C NPUMEHEHUEM HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, U3MEPUTENbHOW TEXHUKHU, B TOM 4HCIle LUppo-
BBIX PUOOPOB.

MecTo AuCHMILVIMHBI B Y4e0OHOM IUIaHe: MCUUIUIMHA BKIIIOUEHA B 0a30BYIO
4acTh y4eOHOTO TuTaHa 1Mo HampasiaeHuio moarotoBku 35.03.01 — «JlecHoe memoy,
HarpasiaeHHOCTh «L{uppoBoe necHoe X0391iCTBO»

TpeGoBaHus K pe3yJibTaTaM OCBOEHHS JMCHHUILUIMHBI: B PE3yJIbTaTe OCBOE-
HUS JUCIUILIMHBI dopMupyrotes ciueayromue kommereniuu: OITK-1 (OIIK-1.1,
OIIK-1.2).

Kpartkoe cogepxxanue JUCHMIUIMHBI: MEXaHHKAa MaTEpPUAIbHON TOYKU U
TBEPJIOTO TeJa, JIEMEHTHI MEXAHHUKH CILIONIHBIX CPell, KOJIeOaHusI U BOJIHBI, MOJICKY-
JSIPHO-KUHETUYECKAsl TEOpHUsl, TEPMOJIMHAMUKA, JIEKTPOCTATHKA, MOCTOSIHHBIN TOK,
MAarHuTHOE MOJI€, TEOPUS IJIEKTPOMArHUTHOTO IOJIsl, BOJIHOBbIE M KBAHOBBIE CBOM-
CTBa CBETA, CTPOCHHUE aTOMa, JIEMEHThI KBAHTOBOW MEXaHUKH, siiepHas hu3UKa.

Oo6mas TpyaoeMKocTh qucumuinabl: 108 uacos [ 3 3au. eo.

HroroBniun KOHTPOJIb IO JTUCHHUILIHHE! 1 CCMCCTP — 3a4CT.



1. lleab ocBOEHUST JUCUUILJIMHBI

[{enpr0 OCBOEHUS AUCLUIUIMHBI SBIISCTCSA:

U3y4YE€HUE OCHOBHBIX (PM3MUYECKUX SIBICHUM; OBJIAJCHUE (PYHIaMEHTAIbHBIMU
HNOHSATHUAMH, 3aKOHAMH U TEOPUSMHU KIACCUUYECKON U COBPEMEHHON (PU3UKU, METO/1a-
MU (PU3MYECKOT0 HUCCIe0BaHus; (OpMHpPOBAaHUE CIIOCOOHOCTH MCIOJB30BaTh 3aKO-
HBl U METOABl (U3MKH MPU PEIICHUU NPOPECCUOHAIBHBIX 3a/1a4; CIIOCOOHOCTU IpPH-
MEHSTh Ha MPAKTUKE HABBIKYA MPOBEICHUSA U ONMCAHMS DKCIIEPUMEHTAJIBHBIX UCCIE-
JIOBaHWM; OBJAJCHUE KOMIIETCHIMSMHU LIEHHOCTHO-CMBICIIOBOM OPHUEHTALIMU U CAMO-
COBEpPIIICHCTBOBAHUS; CIIOCOOHOCTh pElIaTh THUIIOBBIC 3a7aud MPOQPECCHOHATHHON
JEATEIbBHOCTH Ha OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MaTEMAaTUYECKUX U €CTECTBEH-
HBIX HayK C MPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUN, W3-
MEPUTETHHON TEXHUKH, B TOM YHUCIIE U(POBBIX MPUOOPOB.

2. MecTO IMCHUIUIMHBI B Y4e0HOM mpoiecce

HucunminHa «®Pu3uka» BKIOYEHAa B 00S3aTENIbHBIA TEpedYeHb AUCIUILINH
ydyeOHoro miaHa 0a3oBoil yactu. [ucuunnuna «®usuka» peanusyercss B COOTBET-
ctBun ¢ tpedoBanussmu GI'OC, OIIOII BO u YueOHoro miaHa mo HampaBlICHUIO
35.03.01 — «Jlecnoe nenoy», HampaBieHHOCTH «L{npoBoe necHOEe XO3AHUCTBOY.

HuctuminHa «®u3uka» sBIASETCS OCHOBOIOJIATAOLIEH NIl U3yYEHUS CHEedy-
IOLMX JTUCHUIUIMH: «be30MacHOCTh KU3HEAEATEIbHOCTH, « MaIllMHbI 1 MEXaHU3MBI
B JIECHOM X03s1icTBe» U «llouBOBeneHNEY.

OcoOeHHOCThIO TUCUUIUIMHBI SIBISETCS €€ 0a30BbI XapakTep IUIsl TeXHUYe-
CKHX M €CTECTBEHHO-HAYYHBIX JUCLUIUIMH.

Pabouas mporpamMma gucuuiuivibl «Pu3nka» 1isi THBAIUOB U JIMI] C OTPaHU-
YEHHBIMH BO3MOXHOCTSIMU 370pPOBbsl pa3padaThIBaeTCsi MHAMBUAYAIBHO C YYETOM
O0COOCHHOCTEM MNCUXO(PU3NYECKOTO Pa3BUTHS, MHIAWBUIYAIbHBIX BO3MOXKHOCTEH WU
COCTOSIHUSI 3JI0POBbsI TAKMX O0YUYaIOLIUXCHL.

3. Ilepeyennb miIaHMpPyEeMbIX pe3yJbTATOB 00y4eHus 1o Aucuuiuinie b1.0.06
DOU3UKA, coOOTHECEHHBIX € INIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS
o0pa3oBaTe/ILHON MPOrpaMMBbI

N3yuenne naHHOM y4eOHOM IUCHMUIUIMHBI HAMpaBiIECHO HAa (POPMHUPOBAHUE Y
00y4Jarommxcsi KOMIETCHIINHI, MPeICTaBICHHBIX B Tabuiie 1.

4. CTpyKTypa M coaepkaHue TUCUUIIIMHBI

4.1 PacnipeneJieHne TPYyA0EMKOCTH IMCHUILIMHBI 10 BUAAM PadoT
1o ceMecTpam
OO6mast Tpya0€MKOCTh AUCIHUIUIMHBI cocTaBisieT 3 3ad. ef. (108 uacos), ux
pacmnpeneneHue o BuaaM padoT MpeCcTaBiIeHO B Ta0IuIE 2.



TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOH JUCIUNIIMHBI

Tabmura 1

No Kon Coneprxanue Kon u conepxanue nHauKa- B pesynbrare nuzydeHus: yueOHON AUCIUIUTMHBI 00yJarOMUecs JOJKHBI:
/1 .. TOpa TOCTH>KEHUSI KOMITETEH-
KOMIIE- KOMIIETeHINH (MK €&
15078
TEHUIUU YacTH) I 3HATh YMETH BJIAJIETh
1. OIIK-1 | Cnocoben pemars tuno- | OIIK-1.1 JIEMOHCTPUPYET | OCHOBHBIC IIOHATHS, 3aKOHBI | aHAIM3UPOBATH U IIPH- | METOMHMKON PEIICHHS
BBIEC 3aIayu Hpo(l)eccno_ 3HAQHUE OCHOBHBIX 3aKOHOB | U MOJCIU MCXaHHUKH, CTaTU- MCHSATH (I)I/I3I/IKO- HpOCTeI‘/'IH_[I/IX (1)1/[31/1-
HAIBHON  JeATeNbHOCTH | MATEMATHYECKHX M ecTe- | CTUUYCCKOM GU3MKH U Tep- TEXHUYECKYIO HHPOP- KO-TEXHHUYECKHX 3a-
Ha OCHOBE 3HAHMH OC- | CTBEHHBIX HAyK, HeoGxoau- | MOAWHAMHUKH, EKTpUIC- MaIuio B podeccro- Jad B mpodheccro-

HOBHBIX 3aKOHOB MaTe-
MaTUYEeCKHUX U  ecTe-
CTBEHHBIX HAyK C IMpH-
MEeHeHueM HHQOopMaIu-
OHHO-
KOMMYHUKaIMOHHBIX
TEXHOJIOTHIA;

MBIX JJIS PEIICHUS THIIOBBIX
3a/1a4 podecCHOHAIBLHOMN Jie-
SITEJILHOCTH

CTBa M MarHeTH3Ma, TCOPUH
KOJIcOaHHM M BOJIH, KBAHTO-
BOH (U3UKH, aTOMHOU U
SIEPHON (PUUKH

HAJILHOH NIEITEIILHOCTH

HaJIBHOM o0JIacTh

OIIK-1.2 Hcnonp3yeT 3HAHUS
OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX M  E€CTECTBEHHBIX
HayK JUIsl pellIeHusl CTaHIapT-
HBIX 3a7a4 OPTaHU3alllu U Be-
JIEHUsI JIECHOTO XO3SHCTBA,
MCII0JIb30BaHUs JIECOB

MPUHIMI Pa0OTHl U3MEPH-
TEJBHBIX IPHOOPOB, B TOM
4HCIie TU(PPOBBIX, OCHOBHbIE
¢dusnuecKue napameTpbl
Pa3IUYHBIX MPOLIECCOB, (U-
3UYECKHE OCHOBBI ITPOIIEC-
coB B obnactu rpogdeccuo-
HaJIbHOW JIESTENBHOCTH

IMOJIb30BaTbCA U3MEPH-
TEBHBIMU MPUOOPaAMHU,
B TOM YHCIIE IIUPPOBBI-
MU, HU3MEPATH U pac-
CUHUTHIBATh 3HAUYCHHUA
(1)I/I3I/ILI€CKI/IX BCJIMYHH,
XapaKTepU3YyIOLINX pa3-
JIMYHBIC MPOUECCHI B
obactu mpogeccuo-
HaJIbHOW JesTeNbHO-
CTH

HaBBIKaMU pabOTHI C
U3MEPHUTEILHBIMU
mpudopamMu, B TOM
qrcie MUPPOBBIMH,
METOIaMH OIICHKH
napaMeTpoB COCTOSI-
HHS TIPOLIECCOB B
obnactu mpodeccro-
HAJILHOH JIesITeTIbHO-
CTH




Ta0Omuma 2

Pacnpenesienne Tpy10€éMKOCTH IMCIUILJIMHBI IO BUJaM padoT 1o ceMecTpam

. TpynoémkocTs, yac.
Bua yueOHo# padoThl o
OO6mas TpyA0EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY IIJIaHy 108
1. KonrakTHas pab6ora: 50,25
AyauTopHas pa6oTa 50,25
8 MoMm uucue:
nexyuu (J1) 16
npaxkmuueckue 3auamus (113) 18
nabopamopnvie pabomwl (JIP) 16
KOHMAKMHAs paboma Ha npomexcymourHom konmpoae (KPA) 0,25
2. CamocrositesbHast padora (CP) 57,75
KOHMPOIbHASL paboma 10
camocmosimenvbHoe U3yueHue pazoenos, camono020moska (npopabom- 38,75
Ka U no8mopeHue 1eKYUOHHO20 MAmepuaia U Mamepuaia y4eOHuKos u
VUEOHBIX NOCOOULL, NOO20MOBKA K 1AO0PAMOPHLIM U NPAKMUYECKUM
SAHAMUAM, KOJIOKSUYMAM U M.0.)
Iloocomoska k 3auemy (KOHMPO./b) 9
By mpomMexkyTOYHOT0 KOHTPOJIS: 3a4er
4.2 Conep:xkanve IMCHUIIAHBI
Tabauna 3
Tematnueckuii mjiaH ya4eOHOU TUCIIUTLINHBI
HanmeHoBaHMe pa3je/ioB U TeM Beero AynuTopHas padora BueayauTopHasn
AUCHUILINH (YKPYTHEHO) J | 1O3/C | JP | IIKP pabora CP
Paznen 1 «®usnueckre 0CHOBBI 34 4 6 4 20
MEXaHUKU
Paznen 2 «MonekynspHas pusuka u 24 4 4 4 12
TEPMOJIMHAMHKAY
Paznen 3 «OnexkrpoMarHeTusm» 27 4 4 4 15
Paznen 4 «OnTruka v DjIEMEHTHI 22,75 4 4 4 10,75
KBaHTOBOI MEXaHUKH»
KonrakTHas paboTa Ha IPOMENKYTOUHOM 0,25 0,25
koHTpose (KPA)
Bcero 3a | cemecTp 108 16 18 16 0,25 57,75
Hroro mo pucumiminHe 108 16 18 16 0,25 57,75

Paznea 1. «duznyeckre 0CHOBBI MEXAHUKNY

Tema 1. «Kunematukay, «/lunamukay, «Pabota 1 sHEpTs».
[Mpenmer dmuku. Metosp! Gr3ndeckoro uccienoBanus. Poib Gu3Hky B pa3BUTHH TEXHUKH U BIIMSTHHAC TEX-
HUKHU Ha pa3BuTHe Qr3uKU. MexaHndecKoe IBIKEHHE Kak mpocTeiimast popma prbkenust Marepun. Kaccu-
yeckast MexaHuka. [IpocTpancTBo 1 Bpemst B Kiaccnueckoi Mexanuke. Pmsnaeckne mozerm. Knaemarnueckoe
OITMCaHUe JBM>KEHUSI TOUKU. CKOpPOCTh M YCKOPEHHE MPU KPUBOJIMHEWHOM JBrbkeHnu. HopmansHoe u Kaca-




TENbHOE (TaHTCHIMATBHOE) YCKOpPEHUs. JIBIKEHHE TOUKHM TI0 OKPY)KHOCTH. BEKTOpBI yIJIOBOM CKOpOCTH U
YITI0BOrO ycKopeHHs1. CBsI3b JIMHEMHBIX CKOPOCTEN U YCKOPEHHH C YIIIOBBIMU CKOPOCTSIMU M YCKOPEHHSIMU.
Junamuka. Mexanndeckasa cucrema. Cuma. Macca u umityibe. CoBpeMeHHasi TPaKTOBKa 3akOHOB HbroToHa.
Cwibl B MexaHuKe. VIMITyIIbC CUCTeMBbI MaTepHATIbHBIX TOUEK. 3aKOH COXpaHeHHs MMITyibca. O00O0IeHHas
¢dopmymposka |l 3akona HetotoHa. 3akoH BceMupHOro Tsrotenus. LleHTp Macc MexaHu4yeckoil cucre-
MBI, 3aKOH JBH>)KEHUS LIEHTpA Macc. J[BUKEHHUE TEN C IEPEMEHHONW MAacCOM.

DHeprus KaKk yHUBEpcalbHasi Mepa pa3nuHbIX (GopM ABMKEHUS U B3auMozekcTBusl. Pabora cunbl. Koncep-
BaTUBHBIE 1 HEKOHCEPBATUBHBIE CHIIbI. MomHocTh. Kunernueckas sHeprusi MexaHudeckoi cuctemsl. 1lo-
TEHUMAIbHAS SHEPIUsl. 3aKOH COXPAHEHUsI SHEPTHU B MEXAHUKE. Y IapbI.

Tema 2. «MexaHnka TBepAOTro Tenay, «Jledopmarms TBEPIOTo TeIa

Mowment unepuuun. Teopema Illteiinepa. MomeHT cuibl. OCHOBHOE ypaBHEHHUE TMHAMHUKU Bpalla-
TEJIBHOTO JIBM)KEHUSI TBepAOoro tena. Kunernueckas 3HEprus BpalLAFOLIErocs U KaTALIErocsl TBEPAOro
Tena. PaboTa npu BpararebHOM IBHKCHHUH.

MoMeHT uMItysnbca MaTEpUAIBHOW TOYKH, MEXaHUYECKON CUCTEMBI U Tela. 3aKOH COXPAHEHHS MO-
MeHTa umiyibca. OCHOBHOE YpaBHEHME AMHAMMKHU BpaIIaTEIbHOTO JBM)KEHMSI TBEPAOIO Teja B
0000I1IIEHHOM BUIIE.

Hedopmarus B TBepom tene. 3akoH ['yka. Koaddunment [lyaccona. JluarpamMma pacTsokeHUSI.
Pa3nea 2. «MonekynsipHas Gu3uKa U TEPMOIUHAMUKA

Tema 1. «MonexynspHo-kuHernyeckas reopusi» (MKT)

CrartyucTideckuii ¥ TEpMOJMHAMMYECKU METONbl HccienoBaHus. OCHOBHOE YpPAaBHEHHE MOJIEKYIISIPHO-
KUHETUYECKON TEOpUH MIeATbHbIX ra3oB. TemmeparypHas mkana Lenscust u KensBuna. Cpennsisa kute-
THYECKasi SHEPIUsl MOJIeKY1. MoJeKyIsipHO-KMHETHYECKOE TOJIKOBAHKE a0COMIOTHON TemriepaTypbl. Pacmpe-
neneHue MakcBemia MosieKya uaeanbHoro rasa. Pacmpenenenue bonbpivana u OapoMerpuueckas
dbopmyna. CpezHee YMCI0 CTOJIKHOBEHHI U CpeTHsIs AJIMHA CBOOOIHOTO Ipobera.

Tema 2. «TepmonnHaMukay, «SIBieHus nepeHoca»

TepmonuHamuueckue napamerpbl. TepMOAMHAMUYECKOE PaBHOBECHUE M IpOLiecC. Y PaBHEHUE COCTOS-
HUs uaeanbHoro rasza. Mzompoueccel. [lepBoe Hawano tepmoauHamuku. Pabota rasa. TeruiooOmeH,
KOJIMYECTBO TEIUIOTHL. BHYyTpeHHssI sHeprusi uneansHoro rasa. Yucio creneHedt cBodosnsl. [lpumenenue
MEepPBOTO Havajga TEPMOJUHAMHUKH K U30IpoiieccaMm. AmradbarHblii porecc. TemioeMKocTh. Y paBHEHHE
Maiiepa. Koapdumment Ilyaccona. [Tomutponnsiii npouecc. Hukmsl. Tepmuueckuii KIT/I mukna. Tero-
BbIE JIBUTaTely, X0JaoawibHble MamHbl. Teopema Kapuo. [ukn Kaphao u ero k.i.a. Bropoe Hagano tepmo-
nuHamuku. OOpatiMble W HeoOpaTUMble Tiporiecchl. DHTporus. HepaBencrBo Knaysuyca. Ompenenenie
SHTPOMNMH PABHOBECHOM CHCTEMbI 4Yepe3 TEPMOJMHAMHYECKYIO BEPOATHOCTh MakKpocHcTeMbl. Teopema
Hepucra-IInanka. Cuiibl 1 NOTEHIMAIBHAS SHEPIUS MEXMOJIEKYIIIPHOTO B3aUMOZCHCTBYSA. Y paBHeHHe Ban-
nep-Baansca. M3otepmbl Ban-aep-Baanbca u s3kcriepuMeHTalbHbIe H30TEPMBI. PeanbHble rasbl, dKUJKO-
CTH U TBEpAbIE TENA.

SBnenue nepenoca. {uddysus, TemIonpoBOIHOCTb, BHYTPEHHEE TPEHUE.

Pasnen 3. «DneKTpoMarHeTu3zmM»

Tema 1. «Onexrpoctatnkay, «I10CTOSIHHBIN 3JIEKTPUUECKHUI TOK»

DneKTpuUecKue 3apsibl. 3aKOH COXpaHEHMs 3apsaoB. Bzammonelictue 3apsanoB. 3akoH KymoHa.
DNEeKTPOCTaTUYECKOE M0JIe, €r0 XapaKTepUCTUKU. DKBUIIOTEHIIMAJIbHbIE NMOBEPXHOCTH U CHIIOBBIE
JMHUM 3JIeKTpocTaTudeckoro noss. [Ipunnun cynepno3unuu nosnei. IToTok BekTopa HampsKEHHO-
CTH 2JIeKTpocTatnueckoro mois. Teopema ["aycca (s Bakyyma). [loTeHIIManbHBIN XapakTep dJIeK-
Tpoctatuueckoro nois. Ilonstre nmoreHuuana. Pacuer paboTsl mpu mepeMenieHny 3apsia B dJIeK-
TpoctaTudeckoM mnoiie. Llupkymsmus Bekropa E anexkTpoctatuueckoro noist. Onpenenenne pa3sHoCTH
IIOTEHLIMAJIOB B JIEKTPOCTaTUYECKOM Mosie. CBsA3b HANPSHKEHHOCTH U NOTeHUuana. ['paqueHT norex-
nuana.

«IIpOBOJHUKY B JIEKTPUUECKOM I10JIE»

[TpOBOJHKMKH B 3JIEKTPOCTATHYECKOM MoJe. PaBHOBecHE 3apsA0B B MPOBOJHMKE. EMKOCTH HPOBOJI-
HUKOB M KOHJEHCAaTopoB. CoenMHEHHsS KOHJEHCATOPOB. ODHEPTUs 3apsyKEHHOIO KOHJEHCATopa.
DHeprus MeKTpocTaTuyeckoro noist. O0beMHast I0THOCTh SHEPTUU TOJIS.

Tunsl quanektpukoB. [lonspuzanus IUAIEKTPUKOB U €€ BUABL. 110asSpU30BaHHOCTD AMDIEKTPHUKOB.
JlsnexTpuueckasi BOCIPUUMYKUBOCTh M MPOHUIIAEMOCTh. BekTop anekTpuyeckoro cmemnieHusi. Co-




0oHbIE U CcBsi3aHHBIE 3apsAbl. Teopema ["aycca nist momst B nudnekTpuke. CerHeTOdIEKTPUKH. DJICK-
TPUUYECKOE M10JI€ B OAHOPOJHOM JUAJIEKTPHUKE.

[TocTOSHHBIN ANEKTPUUECKUN TOK, YCIOBHS €r0 CYIIECTBOBAHUSA U OCHOBHBIE XapaKTepUCTUKU. CTo-
ponnue cunsl. [lonsatue 3/1C u Hanpsxenus. ConpoTUBIEHUE POBOJOYHOr0 poBoaHuKa. Coenu-
HEHUS MMPOBOJHUKOB. TemmepaTypHas 3aBUCUMOCTb COIPOTHUBJICHHS U €€ KaueCTBEHHOE OOBsCHE-
Hue. CBepXIpoBoAMMOCTh. 3akoH OMa B MHTETPAILHOUN (opMe I OTHOPOAHOTO U HEOTHOPOJIHOTO
Y4acTKOB Iienu, /it nojHo# nenu. [IpaBuna Kupxroda. 3akon JIxoyns — JIeHma B MHTErpaabHON
¢dopme. Momnocts Toka. 3akon Oma u [xoyns — Jlenna B auddepenunanshoii popme. IneKkTpu-
YECKHMI TOK B MeTajulaX, Bakyyme U razax. Kmaccuueckast Teopusi 3J€KTPOIPOBOJHOCTH. DOMHUCCHS
3JIEKTPOHOB. ['a30BbIE pa3psabL.

[TonynpoBonHuKkU. 30HHAsE Teopus TBepAoro Tena. CoOCTBEHHAs U MTPUMECHAast MPOBOJMMOCTD IOy~
MIPOBOJIHUKOB. J(noz.

Tema 2. «MaruuTtHoe 1osie», «QNEKTPOMarHuTHas UHAYKLINA», «YpaBHEeHUs MakcBeiia»
MarsnuTtHoe 1oJie U €ro XapakTepuCTUKUA. Makpo- 1 MUKPOTOKH. Bo3ielicTBe MarHUTHOTO 1OJIA Ha
paMKy C TOKOM U Ha IPSIMOJIMHEWHBII NPOBOJHUK ¢ TOKOM. CUIJIOBbIE IMHUM MarHUTHOM MHIYKIIUH.
CusnoBast KapTMHA MarHUTHOIO IIOJIS MPSIMOJMHENHOrO IPOBOJHMKA C TOKOM U KPYIOBOI'O BHUTKA.
[TpuHuMn cyneprno3uuuyu MarHUTHBIX nojiei. 3akoH buo — Capapa — Jlannaca. Bo3zaeiictBue mar-
HUTHOTO I0JI Ha ABWXKyLMiica 3apsn. Cuna Jlopenua. [IBrkeHue 3apsijia B MarHUTHOM nose. D -
¢ext Xosmna. BuxpeBoil xapakrep marHuTHoro nojsi. Teopema ['aycca u TeopeMa O LUPKYISILIMU
BEKTOpa MarHUTHON MHAYKIUU (B BaKyyme).

«MarsHuTHOE M0JI€ B BEIIECTBE»

HamarnnuuBanue mMarHeTukoB. HampsK€HHOCTb MarHUTHOTO MOJs. MarHuTHas MPOHUIIAEMOCTh U
MarHuTHas BOCHPUUMYHMBOCTb. J[MaMarHeTuku, mapaMarHeTuku U QgeppoMarHeTuku. CBsi3b BEKTO-
poB B u H. 3aK0H NIOJHOrO TOKA JJI1 MAarHUTHOI'O I10JIs1 B BelecTBe. Teopema 0 LUPKYJIALUNA BEKTO-
pa H.

OnexrpoMarauTHasg MHAYKUUA. OJIC MHAYKIMM B NOABMXKHBIX M HENOJIBMKHBIX IIPOBOJHUKAX.
Bpamenue pamku B MarHuTHOM mosie. Toku ®yko. CamouHaykius. MHIyKTUBHOCTh IPOBOAHUKA.
3akoH Jlenua. Bzaumnas mnaykuus. Tpanchopmaropsl. PaboTa mo nepeMerieHuto NpoBOJHHUKA C
TOKOM B MarHMUTHOM T0JI€. DHEPrysl MarHUTHOTO MOJIs B cojieHou 1e. IIIoTHOCTh SHEpriuM MarHuTHO-
0 HOJIS.

Buxpesoe anexrpuueckoe nojue. Tok cmemnienusi. Cucrema ypaBHeHH MakcBesia B WHTErPabHON
dopme.

Koneb6arenbusiii koHTYp. [IpeobpazoBanue sHEprun Ha pazIWyHBIX dTanax konedanus. Juddepen-
[[MaJIbHbIE YpaBHEHUs CBOOOJIHBIX HE3aTYXAIOLINX M 3aTYXAIOLIUX KOJeOaHUI B HEM U MX PELICHMS.
JudpdepeHnnanbHoe ypaBHEHUE 3IEKTPOMAarHUTHOM BOJIHBI U ero pemieHrne. CKOpoCcTh pacnpocTpa-
HeHus BOJNHBL. Bekrtop YMoBa-lloliHTHHIra. DHEPreTHUECKNE XapaKTEPUCTHKU IEKTPOMArHUTHBIX
BoJH. [lIkasna 351eKTpOMarHUTHBIX BOJIH.

Pa3nea 4. «OnTuka u 3aeMeHThl KBAHTOBOI MEXaHHUKH»

Tema 1. «I'eomerpuueckas ontuka». «BoaHoBas ontuka». «KBaHTOBas NMpUpo1a U3IIyYECHU»
OnTuka. 3akoHbI reoMeTpruueckoi ontuky. [lonHoe BHyTpeHHEee oTpakeHue. JINH3bI.
WnTepdepenius cBeta. Y ciaoBUsS BOSHUKHOBEHUS MHTep(epeHnu. MeTol BEKTOPHON AMarpaMMbl
JUISL CIIOKEHHS JIBYX WJIM HECKOJbKUX BOJH. [IpvHIMI monydyeHHus MHTepPEperMOHHON KapTHUHBI.
VYcnoBus MakCUMyMOB U MUHUMYMOB. PazHocTh (a3 u pazHocts xona. MuTepdepenius B TOHKOU
mieHke. Konpia HeroToHa.

Hudpakmus cseta. [Ipunmun [oiirenca-dpenens. 3oup1 Openens. udpakius Ha Kpyraom oTBep-
cruu. udpakius Ha anuHHON menu. AudpakiuonHas penierka. [aBHble MakCUMyMBI. [ 1aBHBIE
MUHUMYMBI. Pa3pemaromias cniocoOHOCTb.

«[lonsipuzanuus BoIH»

[Tonspu3oBanubiii cBeT. Buasl momsipuzarnuu. CrocoObl TOMYYEHHS TOISPU30BaHHOTO cBeTa. [po-
XOXKIEHHE ECTECTBEHHOI'O CBETA YEpEe3 MOJISIpU3aTop U a”anu3arop. IloBopor miockocTu nosspusa-
uuu. [lonspusanus cBera npu OTPaKEHUU U MPETOMIICHUH Ha FPAaHULE AUAJIEKTPUKOB. 3akoH bpro-
crepa. JIBOMHOE JTydelpeIoMIICHHE.




KopmyckynsipHo-BOTHOBOM Jyanu3m cBeta. KBaHT cBera. DHeprus U uMiynbCc GoroHa. BremHuit
¢doroaddexr. CeroBoe nasienue. OmnbiThl Jlebenera. dpdexr Komnrona. TemnoBoe uznyueHue.
3akon Kupxroda. AbcomotHo vyepHoe teno. 3akoH Credana-bonpimana. 3akon Buna. TemoBoe
n3nyuenne. @opmyna Ilnanka. Pacnpenenenre 3HEPTUM B CIIEKTPE U3IYUYEHUS 10 YACTOTE U JJIMHE
BOJIHBI.

Tema 2. «CtpoeHue aroma». «91eMeHTbl aToMHOro siapa» Monens aroma Tomcona. OnbiTel Pesep-
¢dopna no paccesHuto anbda-uyactul. Moaens aroma Pesepdopra-bopa. DMmnupudeckue 3akoHOMep-
HOCTH B aTOMHBIX crnekrpax. Teopus bopa. YpoBHu sHepruu aroma Bojopoaa. KsaHtosble uucina:
rJIaBHOE, OpOUTAIbHOE, MATHUTHOE.

BonnoBeie cBoiicTBa Mukpouactuil. [{nuHa BonHBI e bpoiins u ee cBoiictBa. BomHoBas ¢GyHKIIHS.
CootHomienue HeomnpeaeneHHoctel [eiizen0epra. Ypasuenue [lpenunrepa.

CoctaB aTOMHOTrO sApa. XapakTepUCTHKU siipa. SnepHble cuibl. DHeprus cBsA3u saapa. Jledexr macc.
Ouepreruyeckuii 3G Pexrt saepHoit peakuuu. PagroakTHBHOE M3ITyYeHHE W €r0 BHJIbL. 3aKOH PaaHo-
aKTUBHOTO pacnazna. fnepusie peakuuu. lenenue snep. Cunres saaep. [lonsatue o nozumerpuu u
3amuTe. OCHOBHBIE KJIACCHI JIEMEHTAPHBIX YaCTHII.

4.3 Jlekuun/nadopaTopHbie/IPAKTUYCCKUAE 3aHATHS

Tabmuua 4
Copep:kanue JJeKUMi/1200paTOPHOTro NPAKTUKYMA/MIPAKTHYECKUX 3AHATHI H
KOHTPOJIbHbIE MEPONPHUATHSA

Dopmupye Bun
Ne Ne y HazBaHMe JTeKUMii/ Mbl€ KOHTPOIIL |\ o o
w/n Ne pazgena J1a00paTOPHBIX/ NPAKTHYECKHX | KOMIIETEHNI HOI'0 4ACOB
3aHATHH UM Meponpus
THA
1. Pasznea 1. «®usuueckre OCHOBBI MEXAHUKHI) 14
Tema 1. «Kunema- | Jlexyus Ne 1 OIIK-1 2
TuKay. «/IuHamuka». | «Kunemartukay. «/luHamukay. (OIIK-1.1)
«Pabotam sHeprus» | «Pabota 1 sHEprus» (¢ mpuMeHe-
HUEM MYJIbTUMEIUHHOTO 000-
PYIOBaHUS).
Jlabopamopuas paboma Ne 1 OIIK-1 3almTa
«/3yuenue newkenus tenano | (OINK-1.2) | mabopa- 2
HAKJIOHHOH TTOCKOCTH HITH TOPHBIX
«V3ydyeHue 3aKkOHOB MPSMOJIH- pabor
HEHHOTr0 JIBUYKEHUS U CBOOOI-
HOTO Ma/ICHUs Ha MallluHe AT-
Byna» wim «M3y4eHne KuHema-
TUKU M JUHAMUKHU TOCTYIa-
TEJILHOTO JBYKEHUS HIh «M3-
MepeHue KodppuIMeHTa Tpe-
HUS Ka4eHUs» (C IpUMEHEHHEM
IU(POBBIX YCTPOUCTB ISl T10-
JTy4yeHus 1 00pabOTKH JKcIie-
PUMEHTAJIBHBIX TaHHBIX).
Ipaxmuueckoe 3anamue Ne 1.1 | OIIK-1 pelieHue 2
«Kunemarukay. «/{Hamukay. (OIIK-1.2) 3a1a4
IIpakmuueckoe 3anamue Ne 1.2 | OIIK-1 pelieHne 2
«PaboTa 1 SHeprisD. (OIIK-1.2) 3amad

10



n/n

Ne pazgena

Ne u Ha3BaHue JeKIMii/
JIa00PATOPHBIX/ MPAKTHYECKHX
3aHATHH

®opmupye
Mble
KOMIIETEHI
HH

Bun
KOHTPOJIb
HOI'O
Meponpust
THSA

Koa-Bo
4acoB

Tema 2. «MexaHu-
Ka TBEPJIOTO Teay.
«dedopmanus
TBEPJIOTO TEJIay

Jlexyus Ne 2

«MexaHuKa TBEpAOro Tejay.
«Jledopmanust TBEpAOTO TETA»
(c mpuMeHeHHeM MyJIbTHME-
TUHHOTO 000PYAOBaHNUS).

OIK-1
(OTIK-1.1)

Jlabopamopuas paboma Ne 2
«M3yueHne 3aKkoHa COXpaHEHUS
SHEPI'UH C MOMOIIBIO MasTHUKA
Makcaemia» unu «M3yuenue
3aKOHA COXPAHEHUS SHEPTUH C
MOMOIIbI0 MasiTHUKA MakcBes-
na» (¢ mpuMeHeHueM nugpo-
BBIX YCTPOMCTB ISl MOTYYECHHUS
1 00pabOTKH IKCIIEPUMEHTAITb-
HBIX JIaHHBIX ).

OIK-1
(OTIK-1.2)

3amuTa 2

nabopa-

TOPHBIX
pabor

Ilpakxmuueckoe 3ansmue Ne 2
«MexaHuKa TBEPJIOrO TEJIa.
«dedopmarius TBEpIOTO TETIAN.

OIIK-1
(OTIK-1.2)

perieHue 2
3ama4

Pazpnen 2. «MoJiekyasipaas puznka u TepMOINHA-

MHUKa»

12

Tema 1. «Monexky-
JSIPHO-
KMHETHUYECKas Teo-
pus» (MKT)

Jlexyus Ne 1
«MoJeKynsIpHO-KUHETUYECKAS
Teopus» (C MPUMEHEHUEM
MYJIBbTUMEAUITHOTO 000pyI0Ba-
HUS).

OIK-1
(OTIK-1.1)

Jlabopamopnas paboma Ne 1
«OmpeneneHne OTHOLIECHUS
TEIJIOEMKOCTEHN BO3/yXa IIPU
MIOCTOSIHHOM JIaBJICHUH U TIO-
CTOSIHHOM 00Bbeme» uiu «Ormpe-
JIeJICHUE YHUBEPCAIbHOM Ta30-
BOM noctostHHOMW» mim «Mccie-
JIOBaHME U30IIPOLIECCOBY (C
MpUMEHEHHEM U (POBBIX
YCTPOMCTB JI MOJYYEHUS U
00paboTKH IKCIIEPUMEHTAb-
HBIX JIaHHBIX ).

OIK-1
(OTIK-1.2)

3anuTa 2

nabopa-

TOPHBIX
pabort

Ilpaxmuueckoe 3ansmue Ne [
«MonexynsipHO-KMHETHYECKas
TEOpUS».

OIK-1
(OTIK-1.2)

pereHue 2
3aaq
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n/n

Ne pazgena

Ne u Ha3BaHue JeKIMii/
JIa00PATOPHBIX/ MPAKTHYECKHX
3aHATHH

®opmupye
Mble
KOMIIETEHI
HH

Bun
KOHTPOJIb
HOI'O
Meponpust
THSA

Koa-Bo
4acoB

Tema 2. «Tepmo-
NUHAMHUKaY. «SIB-
JICHUS MEPEHOCa

Jlexyus Ne 2

«OCHOBBI TEPMOTUHAMUKI.
«SIBneHus nmepenocay (¢ npu-
MEHEHUEM MYJIbTHMEIUHHOTO
o0opymoBaHus).

OIK-1
(OTIK-1.1)

Jlabopamopuas paboma Ne 2
«HccrnenoBanue TEIIOEMKOCTH
TBEPJOTO Telay (C MPUMEHEHU-
€M IMUQPPOBBIX YCTPOUCTB IS
MOJTy4eHUsI 1 00pabOTKHU DKCIIe-
PUMEHTAIILHBIX JAHHBIX).

OIK-1
(OTIK-1.2)

3almTa

nabopa-

TOPHBIX
pabor

Ilpakxmuueckoe 3ansmue Ne [
«OCHOBBI TEPMOJAUHAMUKN.
«SIBNeHus mepeHoca.

OIIK-1
(OTIK-1.2)

peUICHUC
3aga4

Pa3nea 3. «DnexkTpoMarHeTusm»

12

Tema 1. «OcHOBBI
AIEKTPOCTATUKI.
«ITocTosTHHBIN
ANEKTPUYECKUIA
TOK»

Jlexyus Ne 1

«OCHOBBI EKTPOCTATUKI.
«IToCTOSTHHBIN AIEKTPUUECKUN
TOK» (C MPUMEHEHUEM MYJIbTH-
MeANIHOTO 000PYI0BaHNs).

OIK-1
(OTIK-1.1)

Jlabopamopnuas paboma Ne 1
«3yuenue Tonorpadun IIeK-
TPUUECKOTO MOJs» Win «Onpe-
JIeJIEHNEe €eMKOCTH KOHJIEHCATO-
pa ¢ MOMOIIBI0 OATITUCTUYECKO-
ro rajlbBaHoMeTpay win «M3-
MEpEHUE COMPOTUBIIEHUS METO-
JIOM MOCTOBOM CXEMBbD» WU
«HMccnenoBanue moie3Hoi
MOIIHOCTH U Kod(purmenta
MOJIE3HOTO JAEHCTBUS UCTOUYHHU-
KOB MOCTOSIHHOTO TOKay WJIH
«HccnenoBanue BOJIbT-
aMIIEpHOM XapaKTEPUCTUKH I10-
JYIIPOBOJHUKOBOTO JI0Aa» (C
MIPUMEHEHHEM T (POBBIX
YCTPOMCTB ISl IOTYYCHUS U
00paboTKH IKCIIEPUMEHTAb-
HBIX JIAHHBIX ).

OIK-1
(OTIK-1.2)

3aluTa

nabopa-

TOPHBIX
pabort

Ilpaxmuueckoe 3ansmue Ne [
«OCHOBBI 2IIEKTPOCTATUKN.
«IIOCTOSIHHBIN AIIEKTPUYECKUI
TOK»

OIK-1
(OTIK-1.2)

penieHue
3amaq
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n/n

Ne pazgena

Ne u Ha3BaHue JeKIMii/
JIa00PATOPHBIX/ MPAKTHYECKHX
3aHATHH

®opmupye
Mble
KOMIIETEHI
HH

Bun
KOHTPOJIb
HOI'O
Meponpust
THSA

Koa-Bo
4acoB

Tema 2. «Maraur-
HOE I10JIe». «JIeK-
TPOMarHuTHAas UH-
TyKIus». «Ypas-
HeHHs MakcBelia

Jlexyus Ne 2

«MarnuTtHoe nojuey. «JeK-
TPOMAarHUTHAS WHIYKIIHS.
«YpaBHeHus Makcpemiay (¢
MIPUMEHEHHEM MYJIbTUMEIHI-
HOTO 000PYIOBaHHUS ).

OIK-1
(OTIK-1.1)

Jlabopamopuas paboma Ne 2
«OrnpeneneHne ropu3oHTalb-
HOW COCTaBJISIFOILECH HANIPSIKEH-
HOCTH MarHMUTHOTO TMOJIsl 3eM-
nu» uin «CHATHE NeTNIU THCTe-
pe3uca peppoOMarHuTHOTO
CTEPXHS C IOMOIIBIO OCIHILIIO-
rpada» nnu «M3ydenue mar-
HUTHOTO T0JISI COJICHOMIa» UITU
«M3y4eHue sBICHUSA B3aUMHON
UHIYKIAW (C IPUMEHEHHEM
U (POBBIX YCTPONCTB JIJIs TIO-
Ty4yeHus: 1 00pabOTKH dKCIie-
PUMEHTAITBHBIX JAHHBIX).

OIK-1
(OTIK-1.2)

3almTa

nabopa-

TOPHBIX
pabor

Ilpakmuueckoe 3anamue Ne 1
«MarauTHOE 110JIe». «JJIeK-
TPOMAarHUTHASI UHIYKIIHS.
«YpaBHeHus: MakcBeia»

OIK-1
(OTIK-1.2)

pernieHne
3a1a4

Pazgean 4. «Onruka u

aneMmeHThl KBaHTOBOM (U3UKN»

12

Tema 1. «I'eomer-
pyYecKas ONTUKAY.
«BoimoBas ontu-
Ka». «KBaHToBas
MpUpoaa U3Iyde-
HUSD

Jlexyus No 1

«["eoMeTprueckas ONTHKA.
«BonHoBas onTuka». «kKBaHTO-
Bas MPHUPO/IA UBTyUEHU (C
MPUMEHEHHEM MYJIbTUME M-
HOro 000pyI0BaHuUsA).

OIIK-1
(OTIK-1.1)

Tema 2. «CtpoeHue
aroMay. «JJIEMEH-
ThI aTOMHOTO SIPa»

Jlexyus Ne 2

«CTtpoeHue aroMay. «JIeMEeH-
ThI aTOMHOTO fAJIpay (C mpuMe-
HEHHUEM MYJIbTUMEIUNHOTO
o0opyoBaHUs).

OIIK-1
(OTIK-1.1)
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®opmupye Bun
N Ne u Ha3BaHHUe JeKUuUit/ Mble KOWTpOIL | (.o
wn Ne paznena J1260paTOPHBIX/ MPAKTHYECKNX | KOMIICTeHIL HOT'O qacoB
3aHATHH UM Meponpus
THS
Jlabopamopuas paboma Ne 1 OIIK-1 3almTa 2
«Omnpenenenue nokasareynen (OIIK-1.2) | mabGopa-
MIPETOMIICHUS KUIKOCTEH ¢ To- TOPHBIX
MOIIIBIO pedpakTOMETpay Uau pabor
«Omnpenenenue paauyca Kpu-
BU3HBI JIMH3BI C TOMOIIIBIO KO-
nen Hetorona» mim «Onpene-
JIEHUE JITMHBI CBETOBOM BOJIHBI
C MOMOIIBIO TU(PAKIIMOHHOM
peueTkn» (¢ MpUMeHEeHHEM
IU(POBBIX YCTPOUCTB IS T1O-
Ty4yeHus: 1 00pabOTKH dKCIie-
PUMEHTAITLHBIX JAHHBIX).
Jlabopamopuas paboma Ne 2 OIlK-1 3almTa 2
«DKCIIePUMEHTAIBHOE U3yYe- (OIIK-1.2) | nabopa-
HUE 3aKOHOB TEIJIOBOTO U3IY- TOPHBIX
yeHus» win «Mccnenopanue pabor
BaKyyMHOT'0 (hOTO3JIEMEHTa»
wm «VccrnenoBanue u3mydeHus
abCOIFOTHO TBEPJIOTO TEJa) WK
«HccrnenoBanue BHENIHETO (o-
To3ddekTay (C npuUMEHEHUEM
IU(GPOBBIX YCTPOUCTB IS T10-
JTy4eHus U 00paboTKH dKcIe-
PUMEHTAITBHBIX JaHHBIX).
IIpaxmuueckoe 3anamue Ne | OIIK-1 pelieHne 2
«I'eomeTpuuecKas ONTHKAY. (OIIK-1.2) 3a1a4
«BomHoBas ontukay. «KBaHTO-
Basi IPUPOA UTYICHUSD).
IIpaxmuueckoe 3anamue Ne 2 OIIK-1 pelieHne 2
«Ctpoenue aTroma. DIIeMEHTHI (OIIK-1.2) 3amad
KBaHTOBON MEXaHUKI»
Koumponvnas paboma
Tabmuua 5
Hepe‘leﬂb BOIIPOCOB JIJIsI CAMOCTOATC/ILHOI'O N3YUYCHHUSA TUCITUIIIINHBI
Ne - Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS CAMOCTOSITEILHOTO H3YyYeHHsS H
n/ | P nepeyeHb KOMIIETEHIM, 0CBAMBAEMbIX PH X U3YYeHHH (MOXKET 0CBAMBATHCS
I J1a u 4acTh KOMIIETEHI[HH)
TeMBbI
Paszgen 1
1. | Tema?2 | 3akoH BceMHpHOTO TAroreHus. LleHTp Macc MexaHHMYeCKON CHCTEMBI, 3aKOH JIBUXKe-
HUs 1leHTpa Macc. JBmkenue ten ¢ nepemennoit maccou (OITK-1 (OITK-1.1))
Pa3znen 2

1. ‘ Tema 2 ‘ PeanbHbie rassl, xxuakoctu u TBepasie Tena (OITK-1 (OI1K-1.1))

Pa3zgen 3

1. ‘ Tema 1 ‘ DJIeKTpUIeCKUe TOKU B MeTajuiax, Bakyyme u razax (OITK-1 (OITK-1.1))
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Ne e Ilepeyenb paccMaTpuBaeMbIX BOMIPOCOB 1JIS1 CAMOCTOATEIbHOI0 H3yYeHHUs U
n/ | PAAe nepevYeHb KOMIETEHIUI, 0CBANBAEMbIX NPH UX U3YYEHHUH (MOkKET 0CBAUBATHCHA
n Ja u 4acTh KOMIIETEHIVH)
TeMBbI
Pa3zpen 4
1. ‘ Tewma 2 ‘ OcnoBHbIe Ki1accel aeMeHTapHbix yactuil (OITK-1 (OI1K-1.1))

5. O0pa3oBaresibHbIE TEXHOJIOTHH

Ta0mura 6
HpI/IMeHeHl/Ie AKTUBHBIX 1 UHTCPAKTHUBHBIX 06p330BaTeHLHLIX TEXHOJIOTuH
HaumeHoBaHue
HCIO0JIb3YyeMBbIX
No AKTHBHBIX H
u/n Tema u popma 3ansATHS HHTEPAKTUB-
HBIX 00pa3oBa-
TeJbHBIX TeX-
HOJIOTHM#

1. | JJaboparopnas pabota Ne 1 «M3ydeHue aBrkeHus Tena no HakioH- | JIP | Pabota B Manbix
HOHN IIOCKOCTH» WK «J3ydeHHne 3aKOHOB IPSAMOJIMHEMHOTO IBU- rpymnmax
JKEHUS U CBOOOJIHOTO MaJieHus Ha MalnHe ATByaa» uin «3yuenue
KMHEMaTUKU U JIMHAMUKU NOCTYNATEIbHOTO JBMXKEHMs» Win «M3-

MepeHne KodhuimeHTa TPeHHs KaueHUsD»

2. | JJabopartopHas pabora Ne 2 «/3ydeHre KHHEMATHKH H TUHAMUKA JIP | PaGota B MasnbIx
MOCTYNATEeNbHOTO IBIKEeHUs» uin «M3mepenue koadduirenta rpynmnax
TpeHUsI KaueHus» uiu «/3yueHue 3aKkoHa COXpaHEHHS SHEPTUHU C
MOMOILIbIO MasiTHUKa MakcBesiay ninm «/3ydeHre OCHOBHOTO 3aK0-

Ha JIMHaMUKH BpAIaTEIbHOTO JBUKEHUS C TIOMOUIbIO0 MasiTHUKA
O6epbOekay

3. | JTabopartopHas paborta Ne 1 «Omnpenenenue oTHomeHus TerioeMko- | JIP | Pabora B Maibix
CTeW BO3Jyxa IpHU MOCTOSHHOM JAaBJICHHHM M MOCTOSHHOM 0OBemMe» rpynmnax
nn  «OrnpeenieHne yHUBEPCAIBHOW Ta30BOM IOCTOSTHHOWY WM
«MccnenoBanne N30IpOLECCOB)

4. | JJaboparopnas padora Ne 2 «MccnenoBanue teruioeMkoctu TBepaoro JIP | PaboTa B manbix
Tenay unu «Ompenenenue KodQpPUIMEHTa TEIIONPOBOJHOCTH BO3- rpynmnax
JyXa»

5. | JlaGopatopHnas padota Ne 1 «M3yuenue Tonorpaduu snexkrpuueckorol JIP | Pabora B manbix
noJisi» uinu «OrnpeneraeHrne eMKOCTH KOH/IEHCATopa C MOMOIIBI0 0all- rpynmnax
JUCTUYECKOTO TrallbBaHOMETpa» Win «V3MepeHue conpoTHBIIECHUS
METOJIOM MOCTOBOM cxeMbl» min «lccrnenoBanue moysie3HON MOIIHOA
CTH U KO3 PUIIMEHTA MOJIE3HOTO JeHCTBUS UICTOYHUKOB TTOCTOSIHHOTO
ToKa» unu «lccnegoBanue BOIbT-aMIIEPHON XapaKTEPUCTHKHU TMOJTY-

IIPOBOAHMKOBOIO O

6. | JlaGopatopnas pabGora Ne 2 «Ompenenenue ropuzoHTanbHOil co- | JIP | PaGora B Manmbix
CTaBJISIIOIIEH HANPSKEHHOCTH MAarHUTHOTO ot 3eMin» Ui «CHs- rpynmnax
THE TETIN THcTepe3uca (PeppOMAarHUTHOTO CTEP)KHS C MOMOIIbIO
ocumorpaga» uinn «M3yueHrne MarHuTHOTO TOJIS COJICHOU Ay WIIN
«M3yueHue siBNeHNs B3aUMHONW WHAYKIIUH

7. | JJabopatopnas pabota Ne 1 «Omnpenenenue mokazareneit npeiaomiie- | JIP | Pabora B manbix

HUS KHUJIKOCTEH ¢ momolibio pedpakromerpa» wim «OnpeaencHue
panuyca KpUBH3HBI JIMH3bI C TNOMOUIbl0 Kojen HerioroHa» wumm
«OrmpenenenHue IJIMHBI CBETOBOW BOJIHBI C MOMOUIBIO AU(PaAKIOH-

HOM pEIIEeTKN

rpymnmnax
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HaumeHnoBanue
HCI0JIB3yeMBbIX
e AKTHBHBIX U
w/n Tema u dopma 3anaTHSA HHTEPAKTUB-
HBIX 00pa3oBa-
TeJIbHBIX T€X-
HOJIOTHHi
8. | JJabopartopHas pabora Ne 2 «DkcmepuMeHTaTbHOE M3ydueHHe 3ako- | JIP | PaboTa B Mabix
HOB TEIUIOBOTrO u3iydeHus» win «McciaenoBanue BakyyMHOTO (o- rpymmnax
To3eMeHTay win «VccienoBanue U3MydeHus: aOCOIIOTHO TBEPIOTO
tena» uiu «Vccienoanue BHenrHero GoTodddexrar

6. TEKyHIHﬁ KOHTPOJIb YCIIE€EBAEMOCTH M IIPOMEKYTOYHAA aTTeCTAlUA 10 UTOraM
O0CBOCHUA JUCHUIIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAHUA WJIN HHbIE MATEPHAJIbI, HEO0XOAUMBbIE
JJISl OLl€HKH 3HAHUI, YMEHHUI M HABBIKOB M (UJIM) OIbITA AeSITeJbHOCTH

Tumnossie 3aJa49M OJI1 KOHTPOJIA Ha IIPAKTHYCCKUX 3aHATUAX, 3allIUThI Ha60paTOpHBIX

paboT u AJid 3auera
Tunosble 3a1aun no pasaery 1

1. MarepuanbHass TOYKa JBUXKETCS B IPOCTPAHCTBE COIVIACHO YPaBHEHUSIM: X (t) =5t (2) |
Y(t)=4-2t (m), Z(t)=3t—4t° (M) Haiith Moy u CKOPOCTH M YCKOPEHHS TOUKH B MO-
MeHT Bpemern t =1¢,

2. Kakoii yros cocTaBiisieT BEKTOp MOJTHOTO YCKOPEHHs TOYKH, JIeKalleld Ha 00016 MaXxOBUKa, C
pamuycom Maxosuka uepes ' =1-5 C yocne navana gemkenns? YrioBoe yckopeHHe MaXoBHKA
& =0.77 paol c?

3. Haiitn m3menenne ummynbca mapuka Maccsl M =100 2 npy ynape o semmio n xommuectso
BBIC/TMBIIEHCS TEIOTHI, ec oH maxaet ¢ Beicots M = 200 cm 3 nocre ylapa noJHUMAcT-
Csl Ha BBICOTY h, =180 cm

4. ToukoctenHblii umuEAp muamerpom DO =30 cM y vaccoii M =12 k2 ppamaerca cormacro
ypasuennio #(t)=A+Bt+Ct° e A=4pao B=-2paodlc C=0.2 paolc® Onpenenurs
JefiCTBYIOIIMIT HA IUTHHAP MOMEHT ciil M B MOMeHT Bpemenn t =3¢

5. JlaBinenue BoIbI, TEKyIleH MO TOPU30HTAIBLHOW TpyOe, MpPU M3MEHEHUU IUIOIIAAN CEYEHUs

yBemuumiock Ha 350 [Ta. OnpenenuTs M3MEHEHHE CKOPOCTH TEUEHHS, €CIM HavalbHas CKO-
pocTh coctaisa 1,5 m/c.

6. OU3NUECKMH MASTHUK B BHE TOHKOro crepskHs mmmHoit | =120 er goneGnercs oxono ropu-
30HTANBHOMN OCH, MEPIeHINKYIAPHON CTEPIKHIO, H HAXOAMICHCS HA PACCTOSHHH & OT cepe-

JIMHBbI cTepkHs. [Ipn kakoMm 3HauYeHUU a nepuoj KoiebaHuit T umeer HanMenbIee 3HaYe-
gue? Haitu ero.
7. OnpenenuTh NMepuoj KoineOaHUN U MaKCUMAIBbHYIO CKOPOCTh JIBIXKEHHS Ipy3a MareMaThde-

. T
CKOTO MasiTHHKA, COBEPIIAIONIEro KoeGanus 1o 3akory X = 0.2 sm(Zﬂt - gj M.

8. UeMy paBHa MpHBEACHHAS JUTMHA (PU3MYECKOTO MasTHUKA, COCTOSIIETO M3 TOHKOTO CTEPKHS
Maccoi | kr mmHoM 80 cM, MOJBEIIEHHOTO Ha OCH, OTCTOAIIECH HA OJHY YETBEPTYIO JUTMHBI OT
OJHOT'O U3 €r0 KOHIIOB?
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9. OnpenenuTts MHY BOJIHBI yacToTol S50 I'i, ecnum 3a 10 ¢ oHa npeogoneBaer 3 K.
Tunossble 3a1a4u Mo pasaeiay 2

1. KomnuectBo BeniectBa renus v =1,5 monb, temneparypa T = 120 K. Onpenenuts cywm-
MapHYI0 KMHETUYECKYIO 3HEPTHI0 EK oCTynaTesIbHOrO ABMXKEHUS BCEX MOJIEKYJI 3TOTO Tasa.

2. Onpenenuts CpeaHION AIMHY CBOOOAHOrO mpobdera A MOJIEKYJbI a30Ta B COCYJI€ BMECTHU-
MocThio V = 5 11. Macca raza m = 0,5 r. DddexTuBHsii quamerp monekyist d =0,3:10° m.

3. Yemy paBHO m3MeHeHue sHTponuu 10 r Bo3ayxa nIpu U30TEPMUUYECKOM PaCUIMPEHUN OT 3
no 8 i?

4. [Ipu BbICOKOI TemmepaType MOJOBHMHA MOJIEKYJ a30Ta AMCCOLMUPOBaa Ha aTOMbI. Uemy

paBHa ynelbHas TEeII0eMKOCTh Cp IpH MOCTOSIHHOM JIaBJIEHWH B 3TUX ycinoBusax? Haiitu mo-
Kasareyb aauadatkl.
Tunosble 3a1a4un Mo pasaeny 3

1. Tpu ToueuHsIX 3apsaa q, 2q , -q HaXOAATCS HA OAHOM IPSIMOM, PACCTOSIHUSI MEKY COCEIHUMU
3apsaamu paBHO d. HailTu HanpsKeHHOCTh 3JEKTPUYECKOTO MOJIS B TOUKE Ha 3TOM ke MpsSMOit
Ha paccTossHUH d OT OTPHUIIATEIHLHOTO 3apsaa

2. B BepmmHax TpeyroibHUKa cO CTOpoHaMu 1o 2,0 cM HaxoasTcs paBHbIe 3apsbl mo 2,0 K.
Haiitu pe3ynbTUpyOIIyI0 CUITy, IEUCTBYIONIYIO Ha YyeTBepThii 3apsay 1,0 uKi, nmomMernieHHbIi B
CepeIMHE CTOPOHBI TPEYTOJIbHUKA.

3. Tpu ransBannmdeckux 3nementa €1 = 3,0 B, €2 =5,0 B, €3 =2,0 B coenuHeHbI MapajieibHO U
3aMKHYTHI Ha BHelHee conpoTtuBieHne R = 2,0 Om. Ux BHyTpenHue comnpoTusienus r1 =1,0
OMm, r2 = 2,0 OM 1 r3 = 0,50 Om. HaiiTi ToK BO BHEIIHEH 1IETIA M HATPSHKCHUS HA KaXKI0M dJie-
MEHTE.

4. ITo AByM KpyroBbIM BUTKaM, UMEIOIIMUM OOIIMIA IIEHTp, TeKyT Toku cuioii 5,0 A u 4,0 A. Pa-
JYChl BUTKOB COOTBeTCTBEHHO paBHBI 4,0 cM u 3,0 cM. Yronm mexnay ux rutockoctsimu 30°.
OnpenenuTbs UHAYKLUHUIO U HANpPsHKEHHOCTh B LIEHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIE CIY-
yau.

5. KonebarenbHblil KOHTYp UMeeT MHIYKTUBHOCTh L = 1,6 MI'H, éMkocth C = 40 HD u makcu-
ManbHOe HanpsbkeHue Ha 3axxkumax U = 200 B. Uemy paBHa B HeM MakcuMajbHas cujia Toka?

Tunosblie 3axaun no pasgenay 4

1. Ha nudpakimoHHyro permeTKy HOpMAIbHO MagaeT MOHOXPOMATUYECKUH CBET C JIMHOM BOJHEI
600 uM. Onpenenute HaMOOIBIINNA MOPSAIAOK CIEKTPA, MOJYYEHHBIH C MTOMOIIBIO ATON peleT-
KU, €CJIM €€ MOCTOsIHHAs d=2 MKM.

2. EcTeCTBEHHBIH CBET NPOXOAUT Yepe3 MOJAPH3ATOP M aHAIM3aTOpP, MOCTaBJIECHHBIE TaK, YTO
YroJl MekIy MX TTaBHBIME TuiockocTsamu ¢p=45°. Tlonspusatop oTpaxkaeT u mperomiuseT 5%
najiarouiero Ha Hero cBeta. IlorepsMu B aHanmmzaTope MokKHO0 npeHeOpeub. KakoBa MHTEH-
CUBHOCTb JIy4a, BBIIIEIUIET0 U3 aHAJIN3AaTOpa, 10 OTHOUIEHUH K UHTEHCUBHOCTH €CTECTBEHHO-
ro ceera?

3. ®oton npu >¢ddexre Komnrona Ha cBoGOIHOM dIeKTpoHe 651 paccesH Ha yron 90°. Omnpese-
JUTh UMITYJIbC, IPUOOPETEHHBIH 3EKTPOHOM, ecii 3Heprus GpoToHa 10 paccesHus 1,02 M»aB.
4. Onpenenuth, Kak M3MEHUTCS JJIMHA BOJHEI 1€ Bpoiiis IeKTpoHa atoMa BOJIOPOJa TPy mepe-

X0JI€ €T0 C YETBEPTOM OOPOBCKOM OPOUTHI HA BTOPYIO.

5. Onpenenure, Ha CKOJIBKO M3MEHMWIIACh SHEPTHUS JIEKTPOHA B aTOME BOJOPOJA MPH U3ITyUYECHUH
aToMoM (oToHa ¢ ATMHOM BOIHBI 0,486 MKM.

6. DHeprus CBSI3U Spa, COCTOSIIIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, paBHa 39,3 M»1B.
Onpexnenute Maccy HEUTPAIBHOTO aTOMa, 00JIAIAIOIIET0 3TUM SIIPOM.

7. Haiitu nmepuoJ moiypacmnaza paJlOaKkTUBHOIO M30TONA, €CIM €ro akTUBHOCTH 3a 10 cyTok
yMeHbInIach Ha 24% 1o cpaBHEHUIO C EpPBOHAYATHHOM.

8. Ompenenurte nepuoJi NOIypacnaaa paJuoakTUBHOTO M30TOMNA, e€clu 5/8 HauyalbHOTO KOJHYe-
CTBa SIZIEP 3TOr0 U30TOIA PaCHaoch 3a 849 CeKyH/I.

9. n%-Me30H pacmanaercs B COCTOSHHH TIOKOS Ha [Ba y-KBaHTa. [IpuHEMAas Maccy MMOHA PaBHOI
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264,1me, onipeieIuTe SHEPTUIO KAXKIOTO M3 BOSHHUKIITUX Y-KBAaHTOB.
[ToHBINA KOMIUIEKT 3a7a4 COACPIKUTCSA B COOPHHKE 3a/1a4 110 Kypcy U3HKHU (CM. MyHKT 7.1).

TunoBele BapUaHTbl KOHTPOJIBHOU pabOThI
TunoBoilt BApMAaHT KOHTPOJIbHOH PadoThI

1. [Tpu TOpU3OHTATIBLHOM TOJIETE CO CKOPOCTHIO V = 250 M/C cHapsa Maccoi m = § KT pa3opBaJics Ha
nBe yacTh. bonbmas yacTe Maccoid mi = 6 Kr moiyumiia ckopocTs vi = 400 M/c B HalIpaBICHUH T10-
nera cHapsaa. OnpeaenuTb MOYJIb U HallpaBJIE€HUE CKOPOCTH V2 MEHBIIEH YacTH CHAPAA.
2. Ha ckambe JKyKOBCKOIO CUAMT YEJIOBEK U JAEPKUT Ha BBHITSHYTHIX pyKax FMpU Maccold m =5 Kr
Kaxnas. PaccrosiHue ot kaxaou rupu 10 ocu ckambu 1 =70 cm. Ckambs BpaaeTcsi ¢ 4acTOTOM ny =
1c!. Kak M3MeHMTCS 4acTOTa BpAIIEHMs CKAMbH, €CIIM OH COKMET PYKH TaK, YTO PACCTOSHHE OT
KaXJIOM THPH 10 OCH YMEHbIIUTCS 70 12 = 20 cM? MOMEHT MHEpLIUK YeJIOBEeKa U CKaMbH (BMECTE)
OTHOCHTENBHO ocu J = 2,5 Kr-M°.
3. B mwmnap pmHo# 1 =1,6 M, 3am0JHEHHBIH BO3TyXOM IIPH HOPMAaJIbHOM aTMOC(EPHOM JaBiie-
HUU po, HAYAJIU MEIJICHHO BJIBUTaTh MOPIIEHb IUIOMIaAbi0 ocHOBaHus S = 200 cM?. Ornpenenutsb
cuny F, neficTBymoIIy0 Ha MOPILEHb, €CIIU €ro OCTAaHOBUTH Ha paccTosHuu l1 = 10 cMm oT nHa 1U-
JUHJpA.
4. OnpenenuTh KOJMYECTBO TEIUIOTHI Q , KOTOPOE HA/0 COOOMIUTh KHuciopoay oobemMom V = 50 1
IIPU €0 U30XOPHOM HarpeBaHUH, YTOOBI JaBjeHHE ra3a nosbicuiioch Ha Ap = 0,5 MI]a.
5. IIpunnka maccoid m = 200 Mkr, Hecymas Ha cebe 3apsan Q = 40 uKu, Bierena B 31eKTpUUECKOE
1I0JIe B HalpaBlieHUU CUiIoBbIX JMHUU. [locie nmpoxoxnaenus pazHoctu norenuuanos U = 200 B
NBUTHHKA UMeTa cCKopocTh v = 10 m/c. OnpeaenuTs CKOPOCTh Vo MBUTMHKU 10 TOTO, KaK OHA BJIETe-
Ja B 1oJje€.
6. DIEKTPOH ABUKETCS B OJJHOPOJHOM MAarHUTHOM mosie ¢ uHaykuueid B = 0,1 Ti no okpykHOCTH.
Onpenenure yrioByr CKOPOCTh BpallleHUs 3JIEKTPOHA.
7. B ogHOpOogHOM MarHuTHOM mnojie ¢ uaykuuet B = 0,5 Tn Bpamaercsa ¢ yactoroid n = 10 ¢t
crepykerb auHON | = 20 cm. Och BpallieHus HapajiejibHa JUHUSIM HHAYKIUH W IPOXOIAUT Yepe3
OJIMH U3 KOHIIOB CTEP>KHS NEPHEHAUKYJIAPHO ero ocu. OnpenenuTs pa3HocTh noreHuuanoB U Ha
KOHIIaX CTEP>KHA.
8. [TapaynenbHbIil My4OK CBETA MEPEXOIUT U3 MNIMIEPUHA B CTEKJIO TaK, YTO IMYYOK, OTPAKEHHBIN OT

TPaHULbI pa3fiena ITUX Cpell, OKa3bIBAETCd MAaKCHUMAJIbHO MOJISIpU30BaHHBIM. Onpenenuts yrona V
MEXly MaJJalOLIIM U NPEJIOMIICHHBIM ITy4YKaMH.

9. Uepnoe teno umeet temneparypy T1 = 500 K. KakoBa O6yzaer temneparypa T2 Tena, eciau B pe-
3y/lbTaTe HarpEeBaHUs MOTOK U3JIyUYEHUsS YBEIMYUTCS B n = 5 pa3?

10. OnpesienuTh, Kakas J0Js paJHOaKTHBHOTO U30TOMa £3°C pacnagaercs B TeUeHHE BpEMEHH t =
6 CyTOK.

Borpocs! aj1s 3ammThl 1a00paTopHBIX paboT
Bonpocsl no pasneay 1.

1. BpamarenbHoe IBIKEHHE. YTIOBOE MEpeMEIIeHHE, YIIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
Kunemartnueckue (popMyIiel paBHOMEPHOTO M PABHOYCKOPEHHOTO BpalleHust. CBs3b JIMHEH-
HBIX W YITIOBBIX XapaKTCPUCTHUK ABUKCHUA.

2. MoMeHT MHepIMY MaTepHaIbHOW TOYKH, CHCTEMbI MaTepUalIbHBIX TOYEK, Tena. Teopema
[IIretinepa.

3. MoMeHT CHJIBI OTHOCUTENTBHO OCH BpanieHnsi. OCHOBHOM 3aKOH JJMHAMHKH BPAIIATEILHOTO
ABUKCHUS.

4. 3axonsl HetoroHa. Macca. Cria. HazBaTh OCHOBHBIE CHITHI B MEXaHHUKE M OIIHCATh UX CBOI-
CTBa (HarpaBJieHHE, CIIOCO0 pacyueTa, IpUpoa CHIIbI).

5. Kunemarnueckue popMyIibl pPABHOMEPHOTO M PaBHOYCKOPEHHOTO TPSIMOJIMHEHHOTO JIBHKE-
HusL. JIMHelHast CKOpOCTh, YCKOpeHHe, iepeMenienne. CpenHsist 1 MTHOBEHHAs! CKOPOCTb.

6. MomeHT critbl. MOMEHT HHEPLIMH MaTepUaIbHOM TOUKH U Tena. OCHOBHOW 3aKOH JJMHAMHKA
BpamaTCIbHOIr0 ABUKCHHS. MomeHT HMITYJIbCA. 3aKkoH COXpaHCHUA MOMCHTA UMITYJIbCA.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

VYri0Boe nepemMelieHne, yrioBas CKOpoCTb U YII0Boe yckopenue. Kunemaruueckue popmy-
JIbl PABHOMEPHOTO ¥ PaBHOYCKOPEHHOTO BpallieHus. CBs3b JIMHEHHBIX U YTTIOBBIX XapaKTepu-
CTHK JIBUKCHUSI.

BpamarensHoe nsuxenue teepaoro tena. Kauenue temna. @opMyiibl KHHETUYECKOW SHEPTUN
BpALIAIOLIErocs U KaTsIerocs Teepaoro tena. [IpuHuun paboTsl yCTaHOBKU. 3aKOH COXpaHe-
HUS SHEPTUM JyId MasiTHUKa MakcBera.

MowmeHT cuibl. MOMEHT MHEPLIMH MaTepUAIbHOW TOUYKH U Tes1a. OCHOBHOM 3aKOH TMHAMUKHU
BpalllaTeIbHOrO ABMKEHUS.. MOMEHT UMITyJIbca. 3aKOH COXpaHEHUs MOMEHTa uMmysbca. Oc-
HOBHOM 3aKOH IMHAMUKY BpaIllaTeJIbHOTO ABMKEHUS Yepe3 MOMEHT UMITyJIbca Tena (B 0000-
IIICHHOM BHJIE).

Kunemaruueckue hopMyIibl paBHOMEPHOTO M PABHOYCKOPEHHOT'O MTOCTYIATEIHLHOTO JBHKE-
Hus. JInHeliHOe epeMelieHue, CKOpoCTh U yckopeHre. HopmanbHOe U TaHTeHIMaIbHOE
yckopenue. [{uddepeHimanbHbpie CBA3U TMHEHHBIX XapaKTEPUCTUK IBMKECHUS (depe3 Mpoun3-
BOJIHBIE).

Kunemaruueckre hopMyIibl pABHOMEPHOTO ¥ PABHOYCKOPEHHOT'O BPAIIATEIEHOTO IBUKCHUSL.
VYri0Boe nepemMelieHe, CKopocts U yckopenue. Juddepenipanbable CBsI3HM YIIIOBBIX XapaK-
TEPUCTHUK JBIKEHHUS (depe3 Mpou3BOAHbIE). CBS3b JIMHEHHBIX U YTITIOBBIX XapaKTEPUCTHK
JIBUOKEHUSL.

Mexanunueckas sHeprus. [loreHuumanbHas U KUHETHYeCKas S3Heprusi. Kunernueckas sHeprust
MOCTYTATEIBHOTO U BPALIATEIbHOIO IBUKEHUS TeJa. 3aKOH COXPAaHEHUsI SHEPIUH Teja, CKa-
TBIBAIOLLIETOCS C HAKIIOHHOM IJIOCKOCTH.

Buapl mexannueckoit sHepruu. @opMyiibl HOTEHIIMATBHON SHEPTUH (JUI CHITBI TSXKECTH U
CHIBI ynpyroct). GopMyIibl KHHETUYECKOM SHEPTHH (7151 MOCTYNATEIbHOTO U BpaIllaTelhb-
HOTO JIBM)KEHHUS). 3aKOH COXPaHEHUS MOJTHOM MEXaHUYECKON SHEPIUu.

Pabora mexanmdeckoit cuibl. @opmyna CBSI3U pabOTHI CHIIBI TPEHUSI ¢ U3MEHEHUEM MaKCH-
MaJIbHOM MOTEHIMANbHOW 3Heprur mapa. [IpuHimn paboThl YCTaHOBKU IO HCCIIETOBAHUIO
CWJIBI TPEHUSL.

Bugpl Tpenus. Cuna TpeHUs: CKOJIBKEHUS, Ka9eHUsI U TIOKOsI: (hOpMYIIbI, CBOMCTBA, KO Pu-
LUEHTHI TPEHHUS U CTIOCOOBI UX YMEHBIIICHHUSI.

Teuenue xunxoctu. Jluaum Toka. TpyOka Toka. YcTaHOBHUBIIIEECS T€UEHHE KUIKOCTH. Pe-
UMbl TEUSHHUS )KUAKOCTH U UX XapakTepHble ocooeHHocTH. Uncno PeliHonbca.

YpaBHeHue Hepa3pbIBHOCTH. YpaBHeHHe bepHymmu. CocTapisitolye 1aBieHus (THIpOCTaTH-
YeCKOe, CTaTUIECKOe, TUHAMUYECKOE) ¥ IPUYUHBI X BOZHUKHOBEHUs. Y paBHEeHUE bepHym
JUISl TOPU3OHTATBHOU TPYOKH.

Bszrocts. KoadduiimeHnTs! fuHaMu4eckoil 1 KHHEMaTHYECKOW BSI3KOCTH. 3aBUCHMOCTh BsI3-
KOCTH >KUJIKOCTEH 1 ra30B OT TEMIEpaTyphl U €€ KaYeCTBEHHOE OObSICHEHNE.

3akoH [lackans. JlaBnenue cronba xunkoctu. Cuna Apxumena. Y cioBus IU1aBaHus Tena (Te-
JI0 TOHET, BCIUIBIBAET, YPABHOBEIICHO B )KUIKOCTH).

WneanbHas xxuaxocts. Bsskocts. [lonbemHas cua u 1000Bo€ CONPOTHUBIEHUE, TPUUMHBI UX
BO3HHUKHOBEHHSI.

[IpyxunHbl MasTHUK. @opmyna TomrcoHa il ieproja KojaeOaHui MpyKUHHOTO MasiT-
HUKA. 3aKOH COXPAHEHUS YHEPTUU TSl KOJIeOaHH MPYKUHHOTO MasiTHUKA.
HuddepennmanbHoe ypaBHEHHE TapMOHHUYECKUX KOJI€OaHWN TPYKMHHOTO MasiTHUKA U
ero pemenwne. [lepuon, yacrora, kpyroBas (IUKIMYECKasH) 4acTOTa, aMILUIUTYya, da3a Ko-
nebaHui.

3akon ['yka B nuddepeHnnansHoi 1 uHTErpanbHoi Gopme. OTHOCUTENBHAS U a0COTIOT-
Has aedopmanus. Mexanndeckoe HampspkeHue. lmarpamma pactspkenus. [IpenenpHbie
TOYKHU Ha JUarpaMMe pacTsKEHUS.

dusnyeckuii 1 MaTeMaTHIECKU MasTHHK. [[puBeaeHHas qynHa PU3NUECKOT0o MasSTHHUKA.
dopmyna nepuoa KoneOaHu PU3NIECKOT0 U MATEMATHUECKOTO MasTHHUKA.

Bonpocsl no pasneay 2.
[TapameTpsr cocTostHus Ta3a. TepMoaMHAMUYECKH TIPOIIECC H PABHOBECHE.
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23.

24,

Vpasnenue Knanelipona u MenaeneeBa-Kianeiipona.
N3ompoueccsl (A1 KaKI0ro U30IpoLecca 1aTh ONpPEAesIeHNE, 3a1IUcaTh 3aK0H, IIOCTPOUTh
rpaduku B koopauHaTax PV, PT u VT).
IlepBoe Hauano TEpMOJMHAMUKHU, €r0 IPUMEHEHUE K u3ompoueccam. MoJspHbIE TEIUIO-
€MKOCTH.
VYpasaenne Maiiepa. Koapdurment [Tyaccona.
AnuabatHblil npouecc (3anucarb GopMyily, IOCTPOUTh I'papuk B KoopauHaTtax PV u onu-
caTb OTJINYUE OT U30TEPMBI).
IToBepXHOCTHOE HATsKEHME M MEXaHU3M ero oOpa3zoBaHMs (cM. MeToauuKy). CMmauuBa-
Hue. KanwuisipHasle sSBIcHUS.
OcHOBHOE ypaBHEHHE MOJICKYJISIpHO-KMHEeTHUeCcKo Teopuu. Wneanbubiii raz. Illkama
KenbBHHA U Llenbcus.
KII/I TermmoBoro nBurarens u uaeaibHOW MamnHbl KapHo.
Peanbnbiii ra3. YpaBauenue Ban-Jlep-Baanbca.

Bonpocsl mo pasaeny 3.
HanpspkeHHOCTD M MOTEHIMAI AIEKTPOCTATUYECKOTO M0JIAA, CBSI3b MKy HUMH. CHioBbIe
JIMHUM U 3KBUIIOTEHLMAJIbHBIE IOBEPXHOCTH, UX B3aUMOCB3b. Bekrop rpaguenra. [lpun-
LIUII CYNEPIIO3ULIAN TIOJIEH.
Teopema ["aycca g 3yekTpocTaTHYECKOro MoJisi B BakyyMme U BellecTBe. Pabora moss.
Teopema 0 HMPKYISLMKM BEKTOPA HANPSKECHHOCTH.
[IpoBOAHMKY B AJIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PaBHOBECUS 3aps/I0B B IPOBOJHUKE.
JIM3IIEKTPUKHU B 3JIEKTPOCTATUYECKOM Ioiie. Tumbl quanektpukos. [lonsgpusanus u ee Bu-
nbl. Ilonspu3oBaHHOCTh, JUAJIEKTpUYECKasl MPOHUIIAEMOCTh U BOCHPUUMYUBOCTb. DJIEK-
TPUYECKOE CMEILEHUE.
DNEeKTPOEMKOCTh MPOBOJHUKA U KOHAEHcaropa. CBs3b HaNpsHKEHUS W HAIPSHKEHHOCTH,
CBSI3b 3apsJla C HANIPSDKECHUEM B KOHJEHCATOPE.
Emxocth mutockoro konaeHcaropa. CoeAMHEHUsT KOHJIECHCATOPOB (cxeMa u (popMysisl [uis
pe3yabTUpyroux 3HaueHui q, U, C). DHeprus 3apspKeHHOTro IPOBOJHMKA, KOHIEHCATOpa.
O06beMHas IIOTHOCTh SHEPTHUH.
IIpoBOAHMKY B JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE PAaBHOBECUS 3apsI0B B IPOBOJHMKE.
JIMBNIEeKTPUKHU B 3JEKTpOCTaTUYECKOM mosie. Tumbl quanektpukoB. [lonspuzanus u ee Bu-
nbl. [lonspu30BaHHOCTB, OUAJIEKTpUYECKas NMPOHUIIAEMOCTb U BOCIPUUMYHMBOCTE. JJIEK-
TPUUECKOE CMEIIEHUE.
@dopmysa CONPOTHUBIEHUS IPOBOJIOYHOIO TNPOBOJHUKA. 3aBUCUMOCTH CONPOTHBIICHMS
MIPOBOJHHMKA OT TEMIEPATYphl U €€ KaueCcTBEeHHOe oObscHeHue. 3akoH Jlxoyns - JleHua
(uHTerpanpHas u quddepeHunanbHas hopma).
3akonbl OMa B MHTErpajgbHON GopMe (IUIsI HEOJHOPOIHOTO YJacTKa LETMH, JUIsl OJTHOPOI-
HOTO yyacTKa ILIeTH, JJs 3aMKHYTOH (mosHoi) uemnu). 3akoH Oma B nuddepeHnnanbHoM
dbopme. Coenunenus pe3uctopon (cxema u popmyisl aiisg U, I, R).
IIpaBuna Kupxroda. Y3en menu, He3aBUCUMBIA KOHTYp, MpaBHJia PACCTAHOBKU 3HAKOB.
3anaya Ha mpuMeHeHue npasui Kupxrodga.
3axon Jlxoynsa — Jlenna B uHTerpaibHoi u auddepenuuansioi popme. MOIHOCTE TOKA.
@opMyIIbI TOJIHON M MOJIE3HOW MOIIHOCTH B 3yekTpryeckoi nenu. KIIJ[ ncrounnka Toka.
Coenunenus pe3uctopoB (cxema u ¢opmyinsl 111 U, I, R). @opmyna conpoTusieHus npo-
BOJIOYHOT'O [TPOBOJHHUKA. 3aBUCHMOCTh COITPOTUBIICHHS IPOBOIHUKA OT TEMIIEPATYpPhI U €€
KayecTBeHHOE 00bsicHeHne. CBepXITPOBOIUMOCTb.
[TonynpoBOIHUKH, UX OTIWYHE OT MPOBOJHUKOB U IUDJIEKTPUKOB. DIIEKTPOHHAS U Ibl-
pOYHAas POBOJIMMOCTH B MOJIYIPOBOAHUKAX. MeXaHu3M 00pa3oBaHMsl JbIPOK.
CobcTBeHHas M MpUMecHasi MMPOBOAUMOCTh B MOIYNpOoBOAHMKAX. [loTynpoBOAHUKHN p- U
N- TUMA, UX MOJIy4YEHUE.
[TonynpoBonHuKOBBIN 1u0a. OcoOeHHOCTH pabOTHI JMOJa B MPONYCKHOM M 3allOPHOM
HanpasyieHuu. TpaH3ucrop.

25. MarHuTHOE 110J1e, €r0 XapakTepucTuku. CHUITOBBIC INHUH.
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34.
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11.
12.
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14.
15.
16.
17.
18.

19.
20.

Cuna Jlopenna u cuna Amnepa. 3akoH buo-Casapa-Jlannaca. MarautHoe noJjie 3eMJu.
OcHOBHBIE TIOJIOKEHUS TEOPUU DJIEKTPOMArHUTHOrO 1ojisi Makcsenna. YpaBHeHust Makc-
BEJLIA.
Teopema o nupkynssuuu Bekrtopa B. Teopema ["aycca 1ist MarHuTHOro moJist B BAKyyMe.
3agaua Ha MPUMEHEHHe MTpaBuiia MPaBOro BUHTAa (MarHUTHOE IOJI€ MIPSIMOTO MPOBOJHUKA U
KpYyroBOI'0 BUTKa) U IPaBUJIa JIEBOM PyKH (HaIllpaBJICHUE CUII).
®deppo-, napa- U AUAMarHeTHKH, UX OTIMYUTEIbHbIE OCOOEHHOCTU. MexaHu3M (opMupo-
BaHMs OCTATOYHOM HaMarHW4eHHOCTH y heppomaraneTukoB. JJomensl. Touka Kropu. [letns
THUCTEpE3Hca.
Marunutnoe nosie. [Torok BekTopa B.
SIBieHuE MEKTPOMAarHUTHOM MHIYKIIMKY U caMouHyKuuu. [IpaBuio Jlenua.
HamaramumBanue marnetukoB. Makpo- u Mukpotoku. Hanpspkennocts H 1 unaykuus B
MarHMTHOTI'O TOJIS, UX B3aUMOCBS3b.
MaruuTHas NpPOHUIAEMOCTh M MAarHUTHas BOCHPUMMYHBOCTb. Teopema O LUPKYJISALUN
BekTopa H.

Bonpocsl no pazaeany 4.
3aKOHBI OTPAXKEHMsI U IPEJIOMIICHUS CBETOBBIX BOJIH. 3aKOH MPSIMOJIMHEMHOIO pacmpo-
CTpaHEeHHUs CBeTa. 3aKOH HE3aBUCUMOCTU CBETOBBIX ITy4KOB. JIMH3BI (BU/IbI, OCHOBHBIE JIy-
uH, (popmyna JUH3bI).
OTHOCHUTENBHBIN U aOCOMIOTHBIN MMOKa3aTeaN IpelIoMIIeHUs. SIBJIeHHEe MOJHOr0 BHYTPEH-
HEro oTpakeHus. [Jucnepcus ceera.
[TonsspuzoBanHblil cBeT. Buabl nonsgpusanuu. Yron u 3akoH bprocrepa. 3akon Maioca.
I10BOPOT IIIOCKOCTH MOJISAPU3ALINH.
Wutepdepennyst u qudpakius cBera. Y cIoBUsS BOZHUKHOBEHUS UHTeppepeHunu. benblii n
MOHOXPOMATHYECKHUI CBET. Y CJIOBHSI MaKCHMYMOB M MHHHMYMOB. Pa3HocTh (a3 m pas-
HOCTb XOJ1a.
OmnpiT FOHra. MHTepdepennus B TOHKUX IuieHKax (xox tydeit). [IpocBeTieHne onTuky.
Konbua HeroToHa, xon unTepdepupyromumx aydei u HaOiogaemMas KapTUHA B OTPaXKeH-
HOM U IIPOXOJSIIEM CBETE.
Hudpakuus. [punnun [Noiirenca-@penens. Teopust 300 @penens (pUCYHOK paciipeerne-
HUS 30H Ha BOJTHOBOM MOBEPXHOCTH, (popMmyina paauyca 30H OpeHens).
Judpakuus Ha KpyrjioM OTBEPCTUU U JUTMHHOMN IIIENH.
JudpaxkuonHas pemierka. Y cloBUe IJIaBHBIX MAKCUMYMOB U MUHUMYMOB JUIsl TU(pakiiu-
OHHOM pemieTku. JudpakiuonHas kapTiHa B MOHOXpOMAaTHYeCKOM M Oeinom cBete. Pas-
peraroias CmocoOHOCTh AU(GPAKIIMOHHON PEIIEeTKH.
KopmyckynsapHo-BoHOBOH nyanu3m cBeta. KBaHT cBeta. DHeprus, Macca U UMIyJabC (o-
TOHA.
SBnenue dorordpdexra. Buapl pororddexra. Ipuniun paboTel MOIYIPOBOIHUKOBOIO
¢doTorsieMeHTa.
VYpaBHenue DiiHmTeliHa Ui BHemHero ¢gotosddexra. Kpacnas rpanuna ¢ortosdgexra.
Pabota BeIxoa s5ekTpoHa. 3akonsl CTOJETORA.
Crnexrtp. Bunpl cnektpoB. CeKTpsl HCITyCKaHUs U MOrJIomeHus. CIeKTpaabHbl aHAIU3 U
€ro IprUMEeHEHHeE.
Monens atoma Pesepdopaa — bopa. IToctynarer Bopa.
OO6pa3oBanue criekTpa u3IydeHus: aroma Bojgopoaa. Gopmyna banemepa.
CrnekrpanbHble cepun Jlalimana, banemepa, [lamena.
SAnenne doroaddexra. Bunpl porordpdexra. [Ipuniun paboThl BaKyyMHOTro M ra3oHa-
MOJTHEHHOTO (DOTORJIEMEHTA, UX BOJIBT — AMIIEPHBIE XapaKTEPUCTUKH.
TemioBoe u3nydeHue U ero ocobeHHocTH. CHeKTpaibHas HCIycKaTeabHas W IOTJIOoIIa-
TeJIbHAs CIIOCOOHOCTh. MIHTErpanbHas HepreTHuecKasi CBeTUMOCTb.
AocomotHo uepHoe Teno. Cepoe Terno. 3akoH Kupxroda.
3akoH Credana — bonbumana. 3akon Buna. ['paduk 3aBucHMOCTH HCITycKaTeIbHO cIio-
COOHOCTH TeJa OT JUITMHBI BOJIHBI IIPH Pa3HbIX TEMIEpaTypax.

21



21. TToctynater bopa. O6pa3oBanue cieKTpa U3JIydeHHsI aTOMa BOJIOpO/Ia.

IlepeyeHb BONPOCOB, BBIHOCUMBIX HA IPOMEKYTOYHYIO ATTECTAIHIO (324€eT)
Bomnpocsl k 3a4eTy

Pa3pea 1. «Dusnueckre 0OCHOBLI MEXAHUKI

1. Tpenmer Qpusnxu. Metompl GU3MHIECKOTO HCCTIEOBaHks. Polb (M3KKK B PA3BUTHH TEXHMKH U BIHMSHHUE
TEXHUKH Ha Pa3BUTHE (DH3UKU.

2. MexaHnueckoe JIBUKEHHE Kak rpocTeiiias gopma aprbkenns Matepun. Kinaccndeckas Mexanuka. ITpo-
CTPAHCTBO U BpeMs B KJIACCUUECKOI MexaHuke. DU3nuecKre MOJIEH.

3. KuHeMmaTHuecKoe OIHMcaHue JIBMKeH s TOUKH. CKOPOCTb U YCKOPEHHE TIPU KPMBOIMHEHHOM JIBHKEHHH.
HopmarbHoe 1 KacaTebHOE (TaHIeHIMAIBHOE) YCKOPEHMS.

4. JlpwkeHKe TOUKU [0 OKPYKHOCTH. BEKTOpHI YITIOBOM CKOPOCTH H YIVIOBOTO ycKopeHusi. CBsi3b JIMHEH-
HBIX CKOPOCTEN U YCKOPEHHH C YITIOBBIMU CKOPOCTSIMHU M YCKOPEHUSIMU.

5. Jlunavmka. Mexanndeckas cuctema. Cuta. Macca 1 ummynse. CoBpeMeHHast TPaKTOBKA 3aK0HOB Hblo-
ToHa. CUJTbl B MEXaHUKE.

I/IMl'Iy.]'ILC CHUCTEMbI MATCPUAJIbHbIX TOYCK. 3aKkoH COXPaHCHU NUMITYJIbCA.

No

O0606menHas hopmymiposka |l 3akona Hetotona. 3akon BcemupHoro TsroteHus. Llentp macc me-
XaHUYECKOH CHCTEMBI, 3aKOH JIBIYKEHUS IICHTpa Macc. J|BMKEHHE TEJI ¢ IEPEMEHHOW MaCCOM.

8. Dueprus xak yHuBepcalbHas Mepa Pa3IMUHbIX (POPM JBIKEHHS M B3aUMOJEHCTBUA. Pabora ChitbL
KoHcepBaTrBHBIC 1 HEKOHCEPBATHBHBIE CUJIBI. MOIITHOCTb.

9. Kunernyeckas SHeprust MEXaHHYECKOH crcTeMbl. [ToTeHIMabHAS SHEPIHSL.

10. 3akon coxpanenus sHEPrUU B MEXAHUKE. Y JaphL.

11. MowmenTt unepuuu. Teopema IllTeiinepa.

12. Mowmenrt cunbl. OCHOBHOE ypaBHEHHE IMHAMUKH BPAIATELHOrO IBUKEHHUS TBEPIOrO Tela.

13 Kunernueckas OHEPIUs BPAIIAOIICTOCA U KaTAIIETOCd TBEPAOr'o TCa. PaGora MpyU BpalIaTCIIbHOM
JABWKCHUM.

14. MomeHT nMIysIbCa MaTEPUAIBHOM TOYKH, MEXAHUYECKON CHCTEMBI M TENA. 3aKOH COXPaHEHHMS
MOMEHTA UMITYJIbCA.

15. OcHoBHOE ypaBHEHHME NMHAMMKH BPAIaTENbHOTO JBMXKEHUS TBEPAOTO Tejia B 000OIIEHHOM
BU/JIE. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.

16. Jledpopmanus B TBepmom Tene. 3akon I'yka. Kosddumment Ilyaccona. Jluarpamma pactsike-
HUSL.

17. Tuppocrartuka HecxumaeMoil skunkocTd. JlaBneHue cronda xumkocTd. Cuma Apxumena. Y ciioBus
[JIaBaHUsI TEIL.

18. CramuonapHoe TeueHHe HeanbHOI KUAKOCTH. YpaBHEHUE Hepa3phIBHOCTU. YpaBHeHHe bep-
HYJUIH.

19. Bsrocts xumkocti. Pesxuvb! Teuenwst. Yncio Peliromsaca. MeTos ONpeAeseHUs BA3KOCTH.

Pa3gen 2. «MolekysgpHas d)I/I3I/IKa U TCPMOAMHAMMKA))

20. CrarucTuueckuii ¥ TEpMOIMHAMUYECKUI METO/bI HccieqoBaHus. OCHOBHOE YpaBHEHHE MoOJIe-
KYJISIpHO-KUHETUYECKON TEOpUHU MaeanbHbIX ra3oB. TemneparypHas mkana Llenscus u Kenb-
BHUHA.

21. Cpennsis KMHETHYECKAs SHEPTHsS MOIEKYI. MOJEKYIAPHO-KUHETHYECKOE TOJKOBAHUE abCo-
JIIOTHOM TEMIIEpaTyphl.

22. Pacnpenenenre MakcBeluia MOJIEKYI HEATbHOIO ra3a.

23. Pacnpenencnue Bonbimana u Gapomerpuueckas popmyia. CpeiHee YMCIO CTOIKHOBEHHH U
CpeaHss JJIMHa CBOOOIHOTO Mpobera.
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24.
25.

26.
217.
28.

29.

30.
31.

TepMmoauHamMuyeckue napaMerpol. TepMOAMHAMUYECKOE PAaBHOBECHE U MPOIECC. YPaBHEHHE
COCTOSIHUS HieabHOro rasza. M3ompouecchl.

IlepBoe Hauano TepMoanHaMuku. Paborta raza. TemnooOMeH, KOJIMYECTBO TEIUIOTHL. BHYTpeH-
Hsisl SHEPrus ujeanbHoro raza. Yucno crenexneit cBOOOIbI.

[IpumeneHne epBoro Havyajia TEPMOJAUHAMUKHY K H30MpoIeccaM. AnadaTHBIN TPoIIecC.
Temmoemkocts. Ypapaenue Maiiepa. Koadgdumnuent [lyaccona. [Tomurpomsslii mporiecc.

Huxkaer. Tepmuueckuid KITJI nukna. TenmoBele ABUTaTeNH, XOJOAUIbLHbIE MallIMHBL. Teopema
Kapno. [ukn Kapno u ero k.m.a. Bropoe Hadano TepMOAMHAMUKH.

OO6parumbie 1 HeoOpaTuMble Tporiecchl. DHTponus. HepaBenctBo Kiaysmyca. Onpenenenue
SHTPONUHM PABHOBECHOIN CHUCTEMBI Yepe3 TEPMOAMHAMHUYECKYIO BEPOSITHOCTH MAKPOCHCTEMBI.
Teopema HepHucra-Ilnanka.

Cunpl ¥ IOTEHLMATbHAs YHEPTUST MEKMOJIEKYIISIPHOTO B3aUMO/JICHCTBUS. Y paBHeHue Bau-zaep-
Baansca. M3otepmbl Ban-nep-Baanbca u skcriepuMeHTalbHbIE U30TEPMBI.

SABnenne nepenoca. uddysus, TEIIONpoBOIHOCTh, BHYTPEHHEE TPEHUE.

Pa3pea 3. ««OQIeKTpOMarHETH3M

32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45,
46.

47.
48.

49.

DNeKTpuYeCcKHe 3aps/bl. 3aKOH coXpaHeHus 3apsanoB. Bzaumopeiictue 3apsaoB. 3akon Kyimo-
Ha.

9HeKTp0CTaTI/IquKOC I10JIC, €I'0 XapPaKTCPUCTUKHMU. BKBI/IHOTGHHI/IB.JIBHLIC MMOBCPXHOCTHU U CHUIIO-
BBIC JIMHUHU BJICKTPOCTATUYCCKOI'O I10JIA. HpI/IHIII/IH CYIEpro3numumn MOJICH.

[ToTok BekTOpa HANMPSKEHHOCTH eKTpocTaTHueckoro noist. Teopema [Maycca (st Bakyyma).

[ToTennmanpHbIi XapakTep JIeKTpocTaTudecKkoro mojs. [loustue norenuuana. Pacuer paboTel
[pY MEPEMELICHUHN 3apsiia B dJIEKTpocTaTuueckom none. Lupkyisausa Bekropa E anexkrpocra-
TUYECKOTO MOJIS.

OrmpezenieHne pa3HOCTH MOTEHITMAIOB B 3JIEKTPOCTATHYECKOM ToJie. CBS3b HANPSXKEHHOCTH U
noTeHmana. [ ' paIueHT noreHIyana.

[IpoBOIHUKHM B 3JEKTPOCTAaTUYECKOM MoJie. PaBHOBECUE 3apsS 0B B IPOBOJHUKE. EMkocTb npo-
BOJIHUKOB.

Emkocth koHeHcaTopoB. CoeIMHEHHS] KOHAEHCATOPOB. DHEPTHUsl 3apsHKEHHOT0 KOHASH CaTopa.
DHeprus eKTpocTaTuyeckoro noyisi. O0beMHast IIOTHOCTh YHEPTUH TOJIA.

Tunel nusnexktpukoB. [lonspuzanust TUAIEKTPUKOB U €€ BUABL. [loNsIpH30BaHHOCTH AUDIICK-
TpUKOB. [[WanexTpuueckass BOCOPUUMYMBOCT M MPOHULIAEMOCTh. BEKTOp 3IEKTPUYECKOTO
CMEIICHHS.

CBO6OI[HLIC N CBSI3aHHBIC 3apsJbl. TeopeMa Faycca AJId TIOJIE B AUDJICKTPUKE. Cerueroniiek-
TPUKHU. BHCKTpI/I‘-ICCKOG oJie B OAHOPOAHOM JUDBJICKTPHUKE.

[TocTOsSIHHBIN 3JIEKTPUUECKUN TOK, YCIOBHUS €r0 CYIIECTBOBAHUS U OCHOBHBIE XapaKTEPUCTUKH.
Croponnue cunsl. [lonarne 3/1C n HanpskeHus.

CornpoTuBiieHHE MPOBOJIOYHOTO MPoBOAHUKA. CoeuHEeHUs MTPOBOTHUKOB. TemMreparypHas 3a-
BHCHMOCTbH COTIPOTHUBIJICHHS U €€ KaUeCTBEHHOE 00bsicHeHne. CBEPXIPOBOUMOCTb.

3akon OMa B MHTETpaabHOU (hopMe AJisi OMHOPOTHOTO U HEOJHOPOIHOTO YYACTKOB IEMH, JUIS
MOJIHOU LETH.

ITpaBuna Kupxroda.

3akon Jlxoynsa — JIeHna B mHTErpagbHOM opme. MOIIHOCTH TOKA.

3akon Oma u JIxxoyns — Jlenna B auddepenunansaoi hopme.

DnexTpuueckui TOK B MeTaiax. Kinaccuueckas Teopus 31€KTpOIPOBOAHOCTH. TOK B BaKyyMe.
OMuccus 3JIEKTPOHOB. 1'a30BbIe pa3psabl.

[TonynpoBomauKHU. 30HHAsE Teopus TBepAoro Tena. CoOCTBEHHAs W MPUMECHAsT TIPOBOIUMOCTh
IIOJIYIIPOBOHUKOB. JIHOA.

50. MarauTHOE T10J1€ M €10 XapaKTepUCTHKH. MaKpo- ¥ MHKPOTOKH. Bo3/1€elicTBIE MarHUTHOTO TMO-

JI Ha PaMKy C TOKOM U Ha MPSIMOJIMHENHBIN IPOBOJHUK C TOKOM.

51 Cu1oBBIE TMHUHM MarHUTHOM WHAYKIHUU. CuitoBas KapTHHAa MaroHuTHOTO ITOJIA HpHMOHHHCﬁHOFO
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IIPOBOJIHUKA C TOKOM M KpYrOBOr'0 BUTKA. [IpuHIMIT Cyneprio3uiiiM MarHUTHBIX MOJIEH.
52.3axon buo — Casapa — Jlamaca.

53. BosieiicTBre MarHUTHOTO MOJs Ha ABMKyuiics 3apan. Cuna Jlopenua. JIBrkenue 3apsaaa B
MarHuTHoM nojie. Dddext Xoma.

54. Buxpesoii xapakrep MarauTHOro mojsa. Teopema I'aycca u Teopema O LUMPKYJISIUH BEKTOPA
MarHuTHON UHAYKIHUH (B BAKyyMe).

55. HamarauuuBanue MarHeTUKoB. Halps:KeHHOCTh MAarHUTHOTO I10J1. MarHuTHas NpOHHULAE-
MOCTbh U MarHUTHasi BOCIPUUMYHUBOCTb.

56. JluamaraeTukm, napaMarHeTUKu U (eppOMarHeTUKH.

57.Caa3b BekTopoB B n H. 3ak0oH MOMHOrO TOKa I MarHUTHOTO II0JIS B BEIECTBE. TeopeMa o
LUpKysiuuu Bekropa H.

58. DnexrpomarautHas uHaykuus. DJC UHAYKIUK B IOABMKHBIX M HETOABHKHBIX HPOBOJHHUKAX.
Bpamenue pamMku B MaruuTHOM 1ose. Toku Dyko.

59. Camounykuus. MHAyKTUBHOCTL MpOBOAHMKA. 3akoH JleHna. Bs3aumuas unpykius. TpaHc-
dhopmaTopsl.

60. Pa6oTa 1o nepemelIeHKIO IIPOBOIHUKA C TOKOM B MATHUTHOM I10jI€. DHEPrUsl MATHUTHOTO TIOJIS
B cosieHou ie. I[1II0THOCTh SHEprUM MarHUTHOT'O TIOJISI.

61. Buxpesoe snektpuueckoe mnoje. Tok cmemenus. Cucrema ypaBHeHMit MakcBemna B HHTe-
rpajgbHOU (hopme.

62. Konebarenbublii KoHTYp. [IpeoOpa3oBanue HEpruy Ha Pa3IMyYHBIX dTanax konebanus. Judde-
pEeHIMaJIbHbIE YpaBHEHUSI CBOOOIHBIX HE3aTyXalOUIMX U 3aTyXaloIIUX KoJeOaHUN B HEM U UX
peuieHusl.

63. JluppepennuansHoe ypaBHEHHE SIEKTPOMATHUTHON BOIHBI M ero pemenue. CKOpocTh pac-
npocTpaHeHus BoJHbL. Bekrop YmoBa — IlolituHra. DHepreTnyeckue XapakTepUCTUKH JJIEK-
TPOMarHUTHBIX BOJIH. [lIKkana 3eKTpOMarHuTHBIX BOJIH.

Pa3nea 4. «OnTtuka u 35eMeHnThl KBaHTOBOW pU3UKM»

64. Ontuka. 3akoHBI TeOMeTpUYECcKOi onTHKH. [lonHOEe BHYTpeHHee oTpakeHue. JIMH3bL.

65. Hntepdepenius cBera. YCI0BHS BO3HMKHOBEHMS MHTep(epeHIuu. MeToJ BEKTOpHOH aua-
IpaMMBI JUIsl CJIO’KEHUS ABYX WJIM HECKOJIBKUX BOJIH.

66. IpuHuMn nosydeHust HHTEP(EPEHIIMOHHON KapPTUHBL. Y CIOBUS MaKCMMyMOB M MHHMMYMOB.
Pa3nocth (a3 u pasHOCTh X0Aa.

67. Nnurepdepennus B Tonkoii muenke. Konbiia HeroToHa.
68. Jludpaxims ceera. Ipuniun Iolirenca-®Openens. 3oub1 peHers.
69. dudpakius Ha Kpyriom oTBepcTun. Judpakius Ha JITHHHOMN e,

70. Jludpaximonnas pemerka. [aBHble MakCUMyMBbI. I 1aBHbIe MUHMMyMBI. Paspemarommas crio-
COOHOCTB.

71. TonspuszoBanusli ceet. Buasl noispusanun. CriocoObl MOMydeHHs TOJIIPH30BAHHOTO CBETA.

72. TIpoxoskJeHHe eCTECTBEHHOIO CBETa yepe3 IOoJIApU3aToOp U aHaIu3aTop. 110BOpPOT MIOCKOCTH
MOJISIPU3ALUH.

73. Tlonspusanus CBeTa MPH OTPAKEHUU M MPENTOMJICHHH Ha TPAHHMIIE TUDIEKTPUKOB. 3akoH bpro-
crepa. JIBOMHOE JIydelpeaoMIICHHE.

74. KopmyckyaspHO-BOJIHOBOM Jyanu3M ceera. KBaHT cBeTa. DHeprus U uMmyibce GoToHa. Baerm-
Huit poTodpdexT.

75. Crerosoe nasienue. Onbitol JIeGenesa. Ddpdpexr Komnrona.

76. Tennosoe wn3nyuenue. 3akoH Kupxroda. AOcomoTHO uepHoe Teno. 3akoH Credana-
Bonenmana. 3akon Buna.

7'7. Temnosoe nsnydyenne. ®opmyna [lnanka. Pactipenenenne SHEPIUM B CHEKTPE M3JIYYEHHS IO
4acTOTE U JUIMHE BOJIHBI.

78. Monens atoma Tomcona u Peszepdopna-bopa. Ombitel Pesepdopia 1o paccesHuio anbda-
4acTULl. DMIIMPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX clieKTpax. Teopus bopa.
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79. VpoBHu 5Heprum atoma BoJopoaa. KBaHTOBbIE UKCIIa: IIaBHOE, OPOUTAILHOE, MATHUTHOE.

80. BonHoBble cBoiicTBa MuKpoyacTuIl. J{nuHa BoHEI Je bpoiins u ee cBoiicTa. BomHoBas QyHK-
.

81. Coornomenue Heonpeaenennocreii 'eitsen6epra. Ypasnenue Ilpenunrepa.

82. Cocras aToMHOrO sipa. XapakTepUCTUKH Apa. SnepHble cuibl. DHeprus cBsasu saapa. Jedexr
Macc. JHepreTudeckuii 3pPEeKT sIepPHOI peaKiyH.

83. PainoakTUBHOE M3TydEHHE M €ro BUBI. 3aKOH PaJHOaKTUBHOIO pacnaja. SjepHble peakiuH.
Henenwne sinep. Cunres saep. [loHsTHE 0 TO3UMETPUM U 3AIUTE.

84 OCHOBHBIC KIIACCHI QJICMCHTAPHBIX YaCTHUII.

6.2. Onucanue nmokasartesieil 1 KpUTepHeB KOHTPOJISl YCIIEBA€MOCTH,
ONUCAHNE HIKAJ OlleHNBAHUSA

Kputepun oueHkH perieHus 3a1ay AJisi KOHTPOJIS Ha NMPAKTUUECKUX 3aHATH-

X, KOHTPOJIbHOU padoTe, MpH 3aluTe J1abopaTopHOU paboThl, Ha 3aUeTe:

e 5 0aJI0B BBICTABIISIETCS CTYJEHTY, €CJIA B JIOTHYECKU BBICTPOEHHOM PEILECHUU
NPaBUIBHO yKa3aHbl (POPMYJIbI BCEX HEOOXOAUMBIX (PU3MUYECKHX 3aKOHOB C MO-
SICHEHMSIMU, CJIeJIaHbl BCE HEOOXOANUMbIE MaTeMaTUUYECKUE MTPeoOpa30BaHus, pPU-
CYHKH (IpU HEOOXOAMMOCTH), TIOJyY€H MPABUIIbHBIN OTBET;

e 4 0ajuia BBICTABJISIETCA CTYJEHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXOJUMBbIC
(u3nyecKue 3aKOHbI C MOSCHEHUSIMH, PUBEIACHBI PUCYHKU (IIpU HEOOXOIMUMO-
CTH), HO B MOSICHEHUSX K (PU3MUECKUM 3aKOHAM WM B PUCYHKE COAEpkKaTcs He-
TOYHOCTH, WX JOMYIlIEHa MaTeEMaTUYECKUE OIIMOKA MPU PELICHUH;

e 3 DaJy1a BBICTABIISIETCS CTYJEHTY, €CJIM B OTBETE yKa3aHbl TOJBKO HEOOXOIHU-
Mble (PU3HUECKHUE 3aKOHBI WIIH PUCYHKHU (ITPU HEOOXOJUMOCTH), UM B 3aKOHAX U
PUCYHKE JIONYIIEHbI OIIUOKH;

e 2 0aJyu1a - pElICHUE HE COAEPKUT OCHOBHOM MOHSITUMHBIN ammapar o TeMe 3a-
Ja4H.

Jlis nomycka K 3a4eTy CTYJAEHT O0si3aH PellnTh UTOTOBYIO KOHTPOJIBHYIO pa-
00Ty Ha OIIEHKY «3a4eT.

HToroBas oreHka Mo KOHTPOJIbHON padoTe «3adeT» WM «He3adeT» ONpeaeseTcs

10 cpeiHeMy Oajuly 1Mo BCeM 3ajjauaM BapHaHTa KOHTPOJIbHOU padOThI:

° 0 — 2,4 6an1;1a — «He3a4YeT»;

. 2,5 — 5 6a/J10B — «3a4eT».

Kputepuu o1ieHKH BOMPOCOB JJIS 3aIIUTHI JIAOOPATOPHBIX padOT:
o «3a4eT» BBICTABJISETCS CTYACHTY, €CJIU B OTBETE Ha BOIPOC MPABWIHHO yKa3a-
HbI BCE HEOOXoaumble (PU3WYECKUE 3aKOHBI M OINPEACIICHUS C TMOSCHCHHSIMU, Tpa-
BUJILHO OIHMCAHBI SIBJICHUS WJIU B OTBETE COJEPIKATCS HE3HAYUTEIIbHBIE HETOUHOCTH;
° «He3a4er» - OTBET HE COACPKUT OCHOBHOM MOHATUMHBIN amnIapar 1o TemMe BO-
npoca

Jlnst momycka K 3a4eTy CTYACHT 00s3aH 3alllMTHTh BCE BBITOJHCHHBIC Jabopa-
TOpPHBIE PA0OTHI HA OIICHKY «3a4eT.

HToroBas oreHka 1o 3amure 1a00paTopHOl pabOThI «3a4eT» WIN «He3adyeT»
oTpeJieNsIeTCsl TI0 cpeHeMy Oainy perneHus: 3-X 3aaad mo teme pabotel: 2,5 — 5

25



0a/10B — «3aueT»; 0 — 2,4 0a/y1a — «He3a4yeT» U OTBETAM C OLICHKOM «3a4yeT» Ha
BOIIPOCHI IS 3aIIUTHI JabopaTopHOM paboThl. MIToroBas oleHka mo 3amure jgadbopa-
TOPHOM pabOThI «3a4eT» COOTBETCTBYET PEIICHMIO 33/1a4 U OTBETY Ha BOIPOCHI IS
3aIMUTHI TA0OPATOPHOH pabOTHI C OILICHKAMH «3a4eT».

JI71s1 BBITIOJIHEHUS M 3aIUThI Ja00paTOPHBIX PabOT CTYACHTHI pa30MBaIOTCS Ha
Majible Tpynibl o 4 — 6 yenopek. Kaxkmgas rpymnmna BBITIOTHSAET HA 3aHATUNA WHIMBH-
TyallbHYIO JIabopaTtopHyto padoty. [Ipu 3anure mabopaTopHOil pabOThI Majol Tpy-
MO OTBETHI KAXKJIOTO CTYAEHTA OLEHUBAIOTCS IO KPUTEPHUSIM UHIUBUIYATBHO.

Kpurepun oLleHKH BOIPOCOB K 3a4ETY:

e «3a4eT» BBICTABISIETCS CTYAEHTY, €CJIM B OTBETE Ha BONPOC MPABUIIBHO YKa-
3aHbI BCE HEOOXO0AUMBIC (PU3NUECKHUE 3aKOHBI M ONPEACIICHUS C TTOSCHCHUSIMU,
MPAaBUJILHO OMMCAHBI SBJIEHUS WM B OTBETE COAEPKATCS HE3HAUUTEIIbHBIEC HE-
TOYHOCTH;

e «HE3a4YeT» - OTBET HE COJCPNKUT OCHOBHOW TMOHATUHHBIA ammapar Mo TeMe
BOIIpOCA.

Ha 3auére cTymeHT MOMKEH OTBETHUTh HAa OJMH TEOPETHUYECKHI BOIPOC U pe-
IIUTh OJIHY 3ajauy. Bompoc u 3amauy CTyJAEHT BBIOMpAET CIy4ailHO U3 KOMILIEKTA
IpejiaraéMbIX €My COOTBETCTBYIOIIUX MaTepraioB. IToroBas oIeHKa «3a4TeHO» 110
3a4eTy BBICTABJISCTCS IIPH OICHKE «3a4eT» Ha TEOPETUUCCKHUM BOIIPOC U PEIICHUE 3a-
nayn Ha 3-5 Oasios.

7. YueOHO-MeTOoAMYECKOE M HH(OPMAIIMOHHOE 0OecnedeHue TUCIHUIIIMHBI
7.1 OcHOBHas1 IUTEpaTypa

1. Tpodumona T.U. Kypc ¢pusuku: yuebH. mocobue ais CTyA. YUYPEKICHUN BBICIIL.
obpazoBanus / T.U. Tpopumosa. — 23-e uzn., crep. — M.: M3naTenbCkuid EHTP
«Axanemus», 2017. — 560 c.

2. Tpodumonra T.M. Coopuuk 3amau mo kypcy pusuku. Yuednoe noc. / T.U. Tpo-
¢umoBa. — 3-e¢ u3n. — M.: OOO "Uznarenwsckuii nom "Onuke 21 Bek", 2003. —
384 c.

7.2 lonoJiHUTEILHAS JIUTEPATYPA

1. CasenbeB, N.B. Kypc ¢usuku: yuebHoe nocodue st By3oB: B 3 Tomax / 1.B.
CagenbeB. — 8-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Tom 1: Me-
xaHuka. MonekynsapHas pusuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9.
— TekcT: anexkTpoHHbI // JlaHb: 35nekTpoHHO-OuOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/152453.

2. CagenweB, U.B. Kypc ¢pusuku: yaebnoe nocodue: B 3 romax / M.B. CaBenbeB. —

6-e usn., crep. — Cankr-Ilerepoypr : Jlans, [0. 1.]. — Tom 2: DnekTpuyuecTso.
Kone6anus u BoyHbl. BomHoBas ontuka — 2019, — 468 ¢. — ISBN 978-5-8114-
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10.

4253-9. — TekcT: 27eKTpoHHBIN // JlaHb: 37I€KTPOHHO-OMOIMOTEYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/117715.

Xycaunos, III.I'. Kypc dusuxu: Teopus, 3agauu u BOIPOCH: yueOHOe mocooue /
II.I'. XycanHoB; PoccHUCKHI TOCYIapCTBEHHBIM AarpapHbli YHUBEPCHUTET -
MCXA umenn K.A. TumupszeBa (MockBa). — DJEKTPOH. TEKCTOBbIE J1aH. —
Mocksa: P’AY-MCXA um. K.A. Tumupsizesa, 2021 — 464 c¢. — Pexum gocrty-
na: http://elib.timacad.ru/dl/local/s20210609.pdf.

Konomnun, H.A. ®u3uka. Marepuansl KOHTPOJIbHON padOTHI ISl CTYJEHTOB ar-
papubix HanpasieHuil moarotoku. / H.A. Konormun, U.B. Jleskun, B.JIL. Ipu-
nien; Poccuiickuii rocy1apcTBeHHbI arpapHblid yHuBepcuter - MCXA uMeHun
K.A. TumupszeBa (MockBa). — DJNEKTpOH. TEKCTOBbIE 1aH. — Mocksa: PI'AY-
MCXA wum. K.A. TumwmpszeBa, 2021 — 154 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

Xycaunos, LII.I'. OcHOBBI MEXaHUKU U MOJIEKYJIsIpHas Qu3uka: yueOHoe nmocodue
/ HI.I'. XycaunoB; Poccuiickuii rocyqapCTBEHHBIN arpapHblii YHUBEPCUTET -
MCXA umenn K.A. TumupszeBa (MockBa). — DJEKTPOH. TEKCTOBbIE JIaH. —
Mocksa: PTAY-MCXA um. K.A. TumupsizeBa, 2020 — 146 c. — Pexxum nocty-
na: http://elib.timacad.ru/dl/local/umo456.pdf.

Xycaunos, lII.T". DnektpomaraeTusm u BoHbL: yueoHoe nocooue / I.I'. Xycau-
HOB; Poccuiicknii rocynapCTBeHHBIM arpapHblii yHUBepcuteT - MCXA umeHn
K.A. TumupszeBa (MockBa). — DJNEKTpOH. TEKCTOBbIE 1aH. — Mocksa: PI'AY-
MCXA wm. KA. Tumwmpsasesa, 2020 — 168 c. — Pexwnm npocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

Konormna, H.A. ®usuka. Marepuanbl aisi pelieHUs KOHTPOJbHON padoOTHI.
Yacts 1: yuebHo-meToguyeckoe nocooue / H. A. Konomnun; Poccuiickuii rocy-
napcTtBeHHbIM arpapHbid yHuBepcuTeT - MCXA wmmenn K. A. Tumupssesa
(MockBa). — DnekTpoH. TekcToBble gaH. — MockBa: PITAY-MCXA um. KA.
Tumupssesa, 2018 — 215 C. — Pexum JOCTyIa:
http://elib.timacad.ru/dl/local/umo315.pdf.

Konorumma, H.A. ®usuka. Marepuanbl ajis pemIeHUs KOHTPOJIBHOW pPabOTHI.
Yacts 2: yueOHo-MeTonmyeckoe nocodue / H.A. Konormn; Poccutickuii rocy-
napcTtBeHHbIM arpapHblii yHuBepcuteT - MCXA umenu K. A. Tumupsizea
(MockBa). — DnekTpoH. TekcToBblie naH. — MockBa: PTAY-MCXA um. K. A.
Tumupssena, 2020 — 183 C. — Pexum NOCTyTa:
http://elib.timacad.ru/dl/local/umo449.pdf.

Konormn, H. A. ®uszuka. Matepuasibl KOHTPOJIbHOU pabOThl ¢ HU(POBBIMU
KOMIETEHIIUSIMHU I HampaBjieHUH mnoarotoBku cdepsl IT arpapHbiX BY30B:
Yuebno-meroauueckoe nocodbue / H. A. Konomnun, K. A. IN'opiikoB. — MockBa:
Poccniicknii rocynapcTBeHHbli arpapHblii yHuBepcuteT - MCXA um. K.A. Tu-
MHPSI3EBA, 2022. — 168 C. — Pexum JOCTyIIA:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

Xycaunos, . I'. JIekiuu no ¢usuke. Yacts I11. Ontuka. ATomnas ¢puszuka. Ou-
3WKa TBEpJOro Tena. Pu3nKa aTOMHOTO sjpa U dmeMeHTapHbix vactuil / . T
XycanHoB. — MockBa: Poccuiickui rocy1apCTBEHHBIM arpapHblii YHUBEPCUTET -
MCXA wum. K.A. TumumpszeBa, 2023. — 305 c. — Pexum pocryna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.
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7.3 HopMaTHBHBIE IPABOBbIE AKTHI
He npenycmotpeno.

7.4 MeTtoanueckue yKazaHusi, peKOMEHIAUMU U IPyrue MaTepuajbl K
3aHATHAM

Mexanuka: Mmeroauueckue ykazanus / B.JIL. [lpumen [u ap.]; Poccuiickuii rocy-
napcTBeHHbIM arpapHblii  yHHBepcuTeT - MCXA wumenn K.A. Tumupssesa
(MockBa). — DnekTpoH. TekcToBble AaH. — MockBa: PTAY-MCXA um. KA.
Tumupsizena, 2018 — 61 C. — Pexum JOCTyIA:
http://elib.timacad.ru/dl/local/umo214.pdf.

Konommun, H. A. Ilorpemnoctu ¢usnueckux usmepenunii / H. A. Konorun, C.
A. Mapunosa, M. B. IllecrakoB. — MockBa: Poccuiickuii rocy1apCTBEHHBIN ar-
papubiid yHuBepcuTeT - MCXA um. K.A. Tumupszesa, 2022. — 35 ¢. — Pexum
nocryna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

banutaues B. A., beictpos I'. C., [Imutpues I'. B., EpmioB A. I1. Mexanuka gacTtb
I. merogmyeckue yka3zaHWsi 1O BBIMOJHEHHUIO Ja0OpAaTOpPHBIX padoT. — M.:
OI'bOY BIIO MT'AY, 2013. — 44c.

baunutaueB B. A., beictpos I'. C., Imutpues I'. B., Epmos A. I1., Typkun A. B.
Mexanuka. MeToinueckne yka3aHus MO BBITIOJHEHUIO JTJaOopaTOpHbIX padot. Y.
IT / TTox o6meit pen. A. B. Typkuna. — M.: ®I'6OY BIIO MI'AY, 2013. - 48 c.
beictpoB I'. C., EpmioB A. II., Xpammuna 2. B. DnektpudectBo. Metoanueckue
yKazaHusi kK JjabopatopueiM paboram. Y. I. — M.. BHUUI'uM wumenu
A.H.Koctskosa, 2016. — 48 c.

beictpoB I'. C., Hukonaes C.H., Xpammunna 3. B. Dnekrpomarnetusm. Meroau-
YyecKHue ykazaHus K jJabopatopHbeiM padotam no ¢usuke. Y. II. — M.: BHUUT uM
nmenn A.H.Koctsakosa, 2016. — 60 c.

banutaues B. A., beictpoB I'. C., Imutpues I'. B., Epmos A. II., Typkun A. B.,
YennokoB b. 1. Ontuka u aromHas ¢usuka. Metoauyeckue yka3zaHus MO BbI-
nojHeHuto sadbopatopubix padot. Y. II / Ilox obmeit pen. A. B. Typkuna, I'. B.
Jmutpuesa. — M.: ®I'bOY BIIO MI'AY, 2013. - 50 c.

8. Ilepeyenn pecypcoB HHGPOPMANUMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMSI AU CIIUTIIUHBI

He npenycmorpeno

9. IlepeyeHb NPOrpaMMHOIo odecredeHus1 1 MHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM (IPU HEOOXOAMMOCTH)

He npenycmorpeno

10. Onucanne MaTepraaibLHO-TEXHNYECKOI 0a3bl, HEOOXOTUMOIT I
oCylIeCTBJICHUsI 00Pa30BATEJIBLHOIO NPoLecca 10 AMCHMILIMHE

CeneHus 00 00ecrie4eHHOCTH CIENNATN3MPOBAHHBIMY ayAUTOPUAMH,
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Ka0uHeTamm, JJadbopaTopusiMmu

Taomuna 10

HaumeHnoBaHue cnenuajib-
HBIX IOMEIIeHHil 1 moMele-
HHUH 1JI51 CAMOCTOATEILHOM
padoTsl (Ne yueOHOrO0 KOp-
myca, Ne ayAuTOpH1Hn)

OcCHalIEHHOCTH CHeNUAIbHBIX OMeIeHUI U oMeleHuil 1151
CaMOCTOSITEJIbHOH PadoThI

1

VYyebnas nadoparopusi, ayou- | 1. Cron 21 mr.
mopus 015 nposedenus epyn- | 2. Ctynbs 39 mr.
NOBbIX U UHOUBUOYATIbHBIX 3. Hocka menoBast 1 .
KOHCYIbmayutl, mexyuje2o 4. kadwr 2 mr.
KOHmMpOoJsi u npomedcymounoti | 5. TunoBoit KoMIuiekT o0opyaoBaHus 1adbopatopun «Moeky-
ammecmayuu nspHas Gpusuka u TepMoIMHAMUKa» | IT.
(Yuebnblit kopiryc Ne 28 ay. (naB.Ne410124000603107)
301a) 6. TumnoBoii KOMIUIEKT 00opynoBanus naboparopun «duzuye-
CKHE OCHOBBI MeXaHHKW» 1 mT. (uHB. Ne410124000603116)
YueOnas aynutopus ans npo- | 1. Tlapter 23 mir.
BeIeHUs 3aHATHIA cemuHap- | 2. Crynbs 1.
CKOT'O THIIa, epynnoswix u un- | 3. Croi 1 mrT.
ousudyanvhulx koncyremayuti, | 4. Jlocka menosas 1mit.
mekyujeco konmpoas u npo- | 5. llkadser 1 mrT.
MeHCYMOYHOU ammecmayuu
(YueOnblit kopryc Ne 28 ayn.
3016)
VYuebnas naboparopus, ayou- | 1. Cromnsr 20 wrT.
mopusi 011 npo8eoeHust cpyn- | 2. Crynbs 29 .
NOBbIX U UHOUBUOYATILHBIX 3. Jocka menosast 1 wr.
KOHCYTbmayuti, mexyue2o 4. [xader 1 mrT.
KOHMPOJISL U NPOMENCYMOYHOU | 5. TunoBoi KOMIUIEKT 060pyAoBaHus Jaboparopun «BomHo-

ammecmayuu Bble Tiporiecchb» 1 mr. (uHB.Ne 410124000603118)
(YueOnslit kopryc Ne 28 aya. | 6. TunoBoii KOMIIEKT 060py10BaHMs Ja00paTOpun «DIeK-
302) Tpu4ecTBO M MarHeTu3m» 1 mT. (uHB.Ne 410124000603235)
VYuebnas aynutopus uig npo- | 1. Cron 1 mT.
BEJICHUS 3aHATHIA JIeKIHOHHO- | 2. TlapTer 70 mT.
ro THIIA 3. Crynbs lmrT.
(VaeOnsrit kopmyc Ne 28 ayn. | 4. Jlocka menosast 1 mmT.
304) 5. Kadenpa 1 mr.
6. Okpad 1 mrT.
7. IIpoektop 1 mT.
VYyeOnas nabopartopus, ayou- | 1. Iapter 17 mrT.
mopus 013 npogedenusi epyn- | 2. Ctynbs 35 mir.
NOBbIX U UHOUBUOYATbHBIX 3. Hocka menoBas 1 1.
KOHCYIbMayutl, mexyuje2o 4. llxadwr! 1 mr.
KOHmMpOJs u npomexcymounou | 5. TunoBoil KOMIUIEKT 00opyaoBanus 1aboparopun «KBantoBas
ammecmayuu ¢uzuka» 1 mr. (uHB.Ne 410124000603114)
(YueOusrit koprryc Ne 28 aya. | 6. YcraHOBKaA TSI 9KCIIEp. H3yY. 3aKOHOB TEIULU3IL. | T, (MHB.Ne
337) 410134000000313)
VYyeOnas nabopartopus, ayou- | 1. Iapter 20 mrT.
mopus 013 npogederus epyn- | 2. Ctynbs 34 mir.

NOBLIX U UHOUBUOYATbHBIX

3. Jlocka memoBas 1 miT.
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KOHCYIbMayuil, mexkyue2o
KOHMPOIS U NPOMEICYMOUHOU
ammecmayuu
(YueOusiit kopmyc Ne 28 ay.
336)

4, Mxadwer 1 mT.
5. TunoBo# KOMITIEKT 000pyioBaHus AJist 1aboparopuu «KBaHTO-
Bas pusukay 1 mr. (uaB. Ne 410124000603113)

VYyebnas nadoparopusi, ayou-
mopust 0151 NPOBeOeHUs. 2PYN-
NOBbIX U UHOUBUOYAIbHBIX
KOHCYIbMmayuil, mexyuje2o

1. ITapter 16 mT.
2. Ctynbs 34 mr.
3. Jlocka memoBasi 1 mmiT.
4. kadwr 1 mrT.

KOHMPOJISL U RPOMENHCYMOUHOU | 5. Tumnosoii koMIIeKT 060pynoBanus Jadoparopuu «BomHo-
ammecmayuu Bble Tiporieccb» 1 mr. (mHB.Ne 410124000603117)
(YueOnsrit kopryc Ne 28 ayn. | 6. TumnoBoii KOMILIEKT 000pyI0BaHUA JabopaTopun «IJeK-
335) TpruecTBO M MarueTu3m» 1 mr. (uaB.Ne 410124000603236)

VYyebnas nadoparopusi, ayou-
mopust 0151 NPOBeOeHUs. 2PYN-
NOBbIX U UHOUBUOYATIbHBIX
KOHCYIbMayuil, mexkyuje2o
KOHMPOJISL U NPOMENCYMOUHOU
ammecmayuu
(YueOnsrit kopmyc Ne 28 ay.
332)

1. Cronst 9 mwit.

2. Ctynbs 21 mir.

3. Tunooi kommiiekT 00opynoBanus nadbopatopuun «Puzn-
4yeckue OCHOBBI MexaHuku» 1 mT. (uHB. Ne410124000603115)

VYuebnas nadoparopus, ayou- | 1. Cron 11 .
mopus 011 npogederus cpyn- | 2. Crynbs 21 mwir.

NOBbIX U UHOUBUOYATLHBIX 3. TurnoBoii KOMIIEKT 000py0BaHus 1aboparopun «Pu3u-
KOHCYIbmMayutil, mexyuje2o 4yeckue OCHOBBI MexaHuku» 1 mT. (uHB. Ne410124000603115)
KOHMPOJISL U npomexncymounou | 4. Tunoo# kommiiekT 00opynoBanus sadboparopuun «Mouie-

ammecmayuu KynspHas ¢pu3nka u TepMoauHamMuKka» 1 mr. (uHB.Ne
(YueOubrii kopryc Ne 28 ayn. | 410124000603106)
333)
VYueOnas aynutopus ainsg npo- | 1. Cronsl 18 mrt.
Be/ICHUs 3aHATHIA cemuHap- | 2. Croun ans npenogasarens | mr.
CKoro THMa, ayoumopus oas | 3. Ctynbs 55 mr.
npogedenus pynnosvix u un- | 4. Jlocka MenoBas 2 mIT.
ousuodyanvuwix koncyromayut, | 5. xader 3 mT.
meKyujeco KOHmpoJis u npo-
MeAHCYMOYHOU ammecmayuu
(YueOnblit kopmyc Ne 28 ayn.
306a)
VYuebnas naboparopus, ayou- | 1. Ilapter 27 mT.
mopusi 01 npogedenust epyn- | 2. Crynbs 57 mrT.
NOBBIX U UHOUBUOYATbHBIX 3. Jocka menoBas 1 mrT.
KOHCYTbmMAayuti, mexyue2o 4. Ilxadwer 3 mT.
KOHmMposi u npomedcymounoti | 5. TunoBoit KOMIUIEKT 000pyJ0BaHUS J1AOOPATOPUH «DIEKTPH-

ammecmayuu
(YueOnsrit kopmyc Ne 28 ay.
3060)

yecTBO ¥ MarHeTu3M» 1 mT. (nHB.Ne 410124000603236)

6. TumnoBoii kommeKT 06opynoBanus Jadbopatopun «MoJeky-
nspHas pusnka u repmoauHaMuKka» 1 mt. (uHB.Ne
410124000603106)

7. TumnoBoi KOMIUIEKT 060pyA0BaHus TabopaTopun «Dusnye-
CKHe OCHOBHI MexaHUKmW» 1 mT. (uHB. Ne 410124000603115)

VYyeOHas aynuTopus AJis Ipo-
BEJICHUS 3aHATHI CeMHHAp-
CKOTO THIIA, AyOUmMopusi 0Jis

npoeedenUs 2pynnosuix U uH-

JlaGopaTtopHslie cTosbl 15 mmT.
Cron ansa npenoaasatens 1 mr.
Crynbs 47 wr.

Jlocka menoBas 1 miT.

P E
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ousuodyanvuwix koucynomayuti, | 5. llkadsr 1 mr.

meKywe20 KOHMpPOoJs U nPo-

MEJICYMOUHOU ammecmayuu

(YueOusiit kopmyc Ne 28 ay.
307)

Lentpanpnas HayuHast Ouo-

mmoteka umenu H.U. XKenes-

HOBA, YUTAJIbHBIE 3aJIbI OHNO-
JINOTEKHU

Oo6wexurue. Komnuara s
CaMOTIOATOTOBKH

11. MeTOIlI/I‘leCKI/Ie PEKOMEHAAIINH CTYACHTaAM 110 OCBOCHUIO NUCITUIIJITUHBI

[Tocne kaxmoil nexuu TpedyeTcsl caMoCToATeNbHAs NPOPAOOTKa U3JI0KEHHO-
ro matepuaia. [Ipu noAroToBke K NPakTHYECKOMY 3aHATUIO HEOOXOIUMO MOBTOPUTH
TEOpeTUUECKUil Matepuai o teMe. [lepen 3aHaTHEM IO BBINIOJHEHUIO J1a0OPaTOPHOIL
paboThl HEOOXOIMMO MOJArOTOBUTH KOHCIIEKT pa0dOThl, BHUMATEIbHO U3YYUB COJEP-
YKaHUE METOMYECKUX YKa3aHUH, U 3alIOMHUTH MOPSAIOK BBIIIOJIHEHHUS.

Buab! 1 popmMbI 0TPAOGOTKH NPONYLIEHHBIX 3AHATHH

CryneHT, IponyCTUBLINN JIEKIUIO, TOJKEH 0TpadoTaTh TEOPETUUECKUN MaTe-
pHAJI TI0 COOTBETCTBYIOLIEH TEME CAMOCTOSITEIIBHO.

CryneHT, IponyCTUBIINNA NPAKTUIECKOE 3aHATUE, TIOJKEH MOJIYYUTh Y MPETo-
JlaBaTeId JIOMOJHUATENBHBIE 3aJa4M TTI0 COOTBETCTBYIOIIEN TEME, PELIUTh UX U CAATh
MPENOAABaTEIIO.

CryneHT, IpOnyCTUBIINN J1Ja00PATOPHYIO paboTy, 00s13aH ee 0TpadoTaTh (BbI-
MOJIHUTD), PACCUUTATH U 3AIIUTHUTb.

12. MeTtoanyeckue peKOMEHIAUN MPENOAABATEISIM 110 OPraHU3aANNH 00yYeHUs!
M0 JUCHHUILINHE

Jiis 6oJiee yCHeHoro 0CBOEHUs AUCUUIUIHHBI «PU3HKa» PEKOMEHyeTCs
CHaYaJla JaBaTh CTYIECHTaM JIEKIIMOHHBIN MaTEpHaJl, @ 3aTEM 3aKPEIUIATh €r0 BUAC
MPAKTUYECKUX U JTA0OPATOPHBIX 3aHATHM.

N3yuenue kypca CKIaablBa€TCs U3 JIEKIUH, MPAKTUUYECKUX 3aHATUN U (WKL)
7a00paTOPHBIX 3aHATUI U CAMOCTOSATEIBbHON pabOThI CTYIEHTOB.

Ha nexuusx ocBemaroTcss OCHOBOIIOIAraloIue BOIPOCH MporpamMmel. YacThb
pa3zieoB BEBIHOCUTCA Ha CAMOCTOSITENIbHYIO MPOPAOOTKY.

[IpakTUueckue 3aHATUS IPEAYCMATPUBAIOT PA3BUTUE Y CTYICHTOB HABBIKOB
KOJIMYECTBEHHOTO aHaIN3a GU3NYECKUX MTPOLIECCOB, COCTABIISIONINUX CYTh
nporpamMmsl. QOpMHUPYIOTCS TPUEMBI PACCMOTPEHHSI KOHKPETHBIX BOIIPOCOB €
NO3UIMH (PyHIAMEHTaJIbHBIX 3aKOHOB HAYKH.

JlabopaTopHbIie pabOTHI HATJIAIHO IEMOHCTPUPYIOT (PU3NIECKUE 3aKOHBI U
SIBIICHHUS.

o /,
[Iporpammy paspaboradi: ¥ ‘./ g

: ’ :
Xycaunos 111", jun.H., npogeccop 14 O L /
. (Houjnds) /
Ve
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PEINEH3UA

Ha pa6ouyo nporpammy gucuumanusl 51.0.11 «®usuka»
OIIOII BO no nanpasiaenuio 35.03.01 — «JlecHoe aes10», HanpasjieHHOCTH «Lludposoe Jec-
HOe X035cTBO» (KBaJM(pUKANUSA BbIIIYyCKHUKA — 0aKaJIaBp)

MouyHoBoit Haranbeit AnekcaHapoBHOM, TOIIeHTOM Kadeapbl TeXHOChepHOo 0e30macHo-
ctu ®I'BOY BO «Poccuiickuil rocyaapcTBeHHbI arpapHblii yHuBepcuteT — MCXA umenu K.A.
TumupsszeBay, KaHAUAATOM TEXUUYECKHX HAyK (Jajiee Mo TEKCTY PEIeH3EHT), IPOBeeHa peleH3Us
paboueii nmporpammbl aucuuiinHbl 51.0.06 «®usukay OIIOIT BO nmo nanpasiaenuro 35.03.01 —
«JlecHoe aej10», HanpasJjieHHOCTh «IlndpoBoe secHoe x03siHcTBO» (OakamaBpuar) pa3paboTaH-
Hoii XycanmnoBbiM lllaykarom ["abmynxakoBuuem, npodeccopom kadeaps! pusnku GI'BOY BO «Poc-
CHICKMI1 rocy1apcTBEHHBIN arpapHbiii yauBepcuteT - MCXA umenn K.A. TumupsizeBa», TOKTOpOM me-
JarOrMYECKUX HayK.

PaccMoTpeB npescTaBieHHBIE Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIEN K CIETYIOIUM
BBIBOJIAM:

1. [IpenbsaBnennas pabouas mnporpamMma IUCHUIUIMHBI «DPu3uka» (manee mo tekcry Ilpo-
rpamMMma) coomeemcmeyem tpedoanuaM @I'OC BO no nHampasnenuto 35.03.01 — «Jlecnoe neno».
[Tporpamma codepowcum Bce OCHOBHBIC paslienbl, coomegemcnayem TPEOOBAHUSIM K HOPMATHBHO-
METOAMYECKUM JJOKYMEHTAM.

2. Ilpencrasnennas B [Iporpamme akmyanvnocms ydeOHON AUCUMILTUHBI B paMKaX peaiu-
3anuu OIIOII BO ne nodnescum comuenuro — TUCUUILTAHA OTHOCUTCS K 0a30BOI YacTH y4eOHOTO
nukia — bl.

3. IlpeacraBnennsie B [Iporpamme wyenru AMCUUIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nanpasnenns 35.03.01 — «JlecHoe nemoy.

4. B cootBerctBuu ¢ IIporpammoii 3a aucuuninuHon «®Pusnkay» 3akpemsieHa 1 komnemen-
yua (2 unouxkamopa chpopmuposannocmu komnemenyuu). Jlucuumnnmna «Pu3nka» U NpeacTaB-
nennas [IporpamMma cnocobna peanuzosams MX B OOBSIBICHHBIX TpeOoBaHUAX. Pe3ynbTaTel 00yde-
HUS, TpeacTaBieHHble B [Iporpamme B KaTeropusix 3HaTh, yMETb, BIAJETh COOMEENcmeyom cie-
UHUKE U COACPKAHUIO TUCIUIIIIMHBI U QeMOHCMPUPYION B03MOICHOCHb TIOYYSHUSI 3asBICHHBIX
pe3yNbTaToB.

5. O6mas Tpyno€MKOCTh AUCHUILTUHBI «DPu3nka» cocTaBiseT 3 3a4€THbIX eauHuibl (108
4acoB / M3 HUX MPAKTUYECKas MOAroToBKa ) 4acoB).

6. Mudopmarus o B3aMMOCBSI3U W3Yy4aeMbIX JUCLUIUIMH U BONPOCAM MCKIIOYEHUs J1yOnH-
pOBaHUs B COAEPKaHUU AUCLHUIUIMH coomeemcmeyem AercTBUTENbHOCTU. JucuuminHa «Dusukay
B3auMocBs3aHa ¢ Apyrumu aucuumimHamu OITOIT BO u YueGHoro miaHa 1O HamnpaBJeHHUIO
35.03.01 — «JlecHoe nemno» M BO3MOKHOCTB AYOJUPOBAHHS B COJICPKAHUN OTCYTCTBYET.

7. llpencraBnennas IlporpaMma mpeanosiaraeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTUH, UCTIOIb3yeMbIE TIPH pEATU3aIliH PA3IMYHBIX BHIOB yueOHOH paboTel. Dop-
MBI 00pa30BaTeNbHBIX TEXHOJIOTUI_coomeemcmayom crieliupuKe TUCIUTIIUHBI.

8. Ilporpamma mucuuruimHbl «Pu3uKa» mpeanonaraet 16 3aHATHil B MHTEPaKTHBHOH (op-

Me.

9. Bwuapl, copepkaHue M TPYIOEMKOCTh CAMOCTOSITEIIHHONH PabOTHI CTYIEHTOB, NPEICTAB-
nennbsle B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOJATOTOBKE BBITYCKHHUKOB, COJEpXkKa-
nmMcest Bo @I'OC BO nanpasnenns 35.03.01 — «JlecHoe nenoy.

10. IlpencraBnennsie u onucanubie B [IporpamMme Gpopmbl mexyweti OlleHKH 3HAHUH (3aIIH-
Ta JTabOpaTOPHBIX PabOT, pelieHue KOHTPOJIBHOU paboThl), coomsemcmayionm CuenudUuKe TUCIN-
TUTHHBI ¥ TPEOOBAHUSM K BBITYCKHUKAM.

dopMa MpPOMEKYTOYHOTO KOHTPOJSA 3HAHUM CTYIEHTOB, NpeaycMoTpeHHass I[Iporpammoi,
OCYIIECTBIIsIeTCS B pOopMe 3a4eTa, uyTo coomeemcmeayem CTaTyCy AUCIHUILIAHBI, KaK TUCIUILTAHBI
0a3zoBoii yactu yueoHoro nukia — b1 ®I'OC BO wanpasnenus 35.03.01 — «JIecHoe nemo.

11. ®opmbl o1leHKH 3HAHUM, IpeAcTaBleHHbIe B [Iporpamme, coomeemcemsyrom cnenuduke
JUCITUTUTAHBI ¥ TPEOOBAHMSIM K BBITYCKHUKAM.
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12. YueOGHO-MeTOAMYECKOE 00ECTICUeHUE MUCIUIUIMHBI TPEICTABICHO: OCHOBHOM JHUTEpa-
Typoil — 2 uctounuka (6a30BbIii y4eOHUK M COOPHUK 3a/1a4), AOMOTHUTEIbHOU auTepaTypoi — 10
HauMeHOBaHMU U coomeemcmeyem tpeboBanusM OI'OC BO nampasnenus 35.03.01 — «Jlecnoe
TIeITI0».

13. MatepuaibHO-TEXHUYECKOE O00eCHeueHHe AUCIUIUIMHBI COOTBETCTBYET —CIICIU(PHUKE
JUCIUTUINHBI «DH3uKa» U 00eCieunBaeT UCTIOIb30BaHUE COBPEMEHHBIX 00Pa30BaTEIbHBIX, B TOM
YHCIIC UHTEPAKTUBHBIX METOJIOB O0yUCHHS.

14. Metoandeckrne peKOMEHIAINH CTYJACHTaM U METOAMYECKHE PEKOMEHIAINH MPEIo/iaBa-
TEJISIM IO OpraHu3anuy O0y4YCHHS 10 JUCIUILUIMHE JAI0T MPEJCTaBICHUE O CIEIU(PHUKE 00yICeHUs
no aucuuiuimHe «Duzukay.

OBILIUE BbBIBOAbI

Ha ocHOBaHMU MPOBEAECHHOI PELIEH3UH MOXHO ClIeNaTh 3aKI0YEHHE, YTO XapaKTep, CTPYK-
Typa U coaepxkaHue padbodeit nmporpamMmbl auctiuiuinabl «Pusnukay OITOIT BO mo HanpaB/ieHUIO
35.03.01 — «JIecHoe aej10», HanpaBJeHHOCTH «[{udpoBoe jiecHoe X03s1iicTBO» (KBaJIMPUKAIIUA
BBINYCKHUKA — 0aKajaBp), paspaborannas XycaunoBeiM Illaykatom [abmynxakoBuuem, Hpo-
deccopom kadenpbl (HU3MKK, TOKTOPOM TMENAarOrHYECKHX HAyK, COOTBETCTBYET TpeOOBaHUSIM
®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM 3KOHOMUKH, PbIHKA TPY/AA U MTO3BOJIUT IIPU €€ peain3aluu
YCIIEITHO 00ecreynuTh POPMUPOBAHUE 3aBICHHBIX KOMITETECHITHI.

Penensent: Mouynosa Haranbs AnekcanaposHa, ONEHT Kabeaphl TeXHOCHEPHON Ge30MacHOCTH
®I'BOY BO «Poccuiickuit rocy1apcTBEHHbIH arpapHbIii YHUBEPCHTET — MCXA AMEHH
K.A. Tumups3eBay, KaHAHAAT TEXHHIECKHX HAYK

« 30y %/gj / 2025 r.

Peniensust paccMoTpeHa Ha 3aceanuu Kadenpsl
buzuKH
30.06.2025 TIpotokor Neb W. o. 3aB. xadeapoii. _H.A. Konorumna
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