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AHHOTAIUA

paboueii nporpammbl yueoHo# nucuumuinabl b1.0.06 « DU3UKA»
JUISl TOATOTOBKM OakajaBpa 1o HarpasieHuto 35.03.01 — «JlecHoe neno», HampaB-
JIEHHOCTH «JIecHOe U JIeconmapkoBOe X03MCTBO

Leab ocBoeHUs] TMCUHUIIMHBI: U3YYCHUE OCHOBHBIX (PM3WYECKUX SIBICHUII,
oBIaZicHNE PyHIaAMEHTAIbHBIMU MOHITHIMH, 3aKOHAMH U TEOPUSMHU KJIACCUYECKON U
COBPEMEHHOW (pU3MKH, METOAAMH (PU3UUYECKOTO UCCIIET0BaHU; (POPMUPOBAHUE CIIO-
COOHOCTU MCHOJIB30BaTh 3aKOHBI U METO/bl (PU3UKU MPHU PELIEHUH NPOPECCHOHATb-
HBIX 3a/1a4; CIIOCOOHOCTU NMPUMEHSTh Ha MPAKTUKE HABBIKU MIPOBEIEHUS U ONHUCAHUS
HKCIIEPUMEHTAIbHBIX HCCJIEIOBAaHUI; OBJaJCHUE KOMIETCHLUUSAMU LEHHOCTHO-
CMBICJIOBOM OPUEHTALIMU U CAMOCOBEPILIEHCTBOBAHMS; CIOCOOHOCTh pellaTh TUIIOBBIE
3aJaud Ipo(EeCCUOHATBHON JESTEIbHOCT Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB
MaTEeMaTUYECKUX M ECTECTBEHHbIX HAyK C NPUMEHEHUEM HH(POPMAIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI, U3MEPUTEIbHON TEXHUKH, B TOM 4YHCIE LUPpo-
BBIX PUOOPOB.

MecTo AUCHHMIUIMHBI B Y4eOHOM IUIaHe: UCIUIUIMHA BKJIIOUEHA B 0A30BYIO
4acTh y4eOHOTO TuTaHa 1Mo HampasiaeHuio moarotoBku 35.03.01 — «JlecHoe memoy,
HAIMPaBJICHHOCTH «JIeCHOE U JIeCOMapKOBOE X03IHCTBOY

TpeGoBaHus K pe3yJibTaTaM OCBOEHHS JMCHHUILUIMHBI: B PE3yJIbTaTe OCBOE-
HUS JUCIUIUIMHBI dopMmupyroTes cienyromue kommetreHiuu: OITK-1 (OITK-1.1,
OIIK-1.2).

Kpartkoe cogepxxanue JUCHMIUIMHBI: MEXaHHKAa MaTEpPUAIbHON TOYKU U
TBEPJIOTO TeJa, JIEMEHTHI MEXAHHUKH CILIONIHBIX CPell, KOJIeOaHus U BOJIHBI, MOJIEKY-
JSIPHO-KUHETUYECKAasl TEOpHUsl, TEPMOJIMHAMUKA, IJIEKTPOCTATUKA, MOCTOSHHBIN TOK,
MAarHuTHOE MOJI€, TEOPUS DJIIEKTPOMArHUTHOTO TOJIsl, BOJIHOBBIE M KBAHOBBIE CBOM-
CTBa CBETA, CTPOCHHUE aTOMa, DJIEMEHThI KBAHTOBOW MEXaHUKH, siiepHas hu3UKa.

OO0mas TPyA0eMKOCTh THCHUILIMHBL: 72 uaca | 2 3au. eo.

HNTOoroBblii KOHTPOJIb MO AUCHUIUIMHE: 1 ceMecTp — 3a4eT C OLICHKOI.



1. lleab ocBOEHUST JUCUUILJIMHBI

[{enpr0 OCBOEHUS AUCLUIUIMHBI SBIISCTCSA:

U3y4YE€HUE OCHOBHBIX (PM3MUYECKUX SIBICHUM; OBJIAJCHUE (PYHIaMEHTAIbHBIMU
HNOHSATHUAMH, 3aKOHAMH U TEOPUSMHU KIACCUUYECKON U COBPEMEHHOM (PU3UKU, METO/A-
MU (DU3HYECKOTO HUCCIe0BaHus; (pOpMUpPOBAaHUE CIIOCOOHOCTH MCHOJIb30BaTh 3aKO-
HBI U METOAB! (PM3UKH MPHU PEIICHUH NPOPECCUOHATIBHBIX 3a/1a4; CIIOCOOHOCTH IPHU-
MEHSTh Ha MPAKTUKE HABBIKHA MPOBEICHUS U ONMCAHMS IKCIIEPUMEHTAIBHBIX HCCIIE-
JIOBaHWM; OBJAJCHUE KOMIETCHIMSIMU LIEHHOCTHO-CMBICIIOBOM OPUEHTALMU U CaMO-
COBEpPIIICHCTBOBAHUS; CIIOCOOHOCTh pElIaTh TUIOBBIE 3a7aud MPOQECcCUOHATHLHON
NEATEIBHOCTH Ha OCHOBE 3HAHMM OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX U €CTECTBEH-
HBIX HayK C MPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN, W3-
MEPUTETHHON TEXHUKH, B TOM YHUCIIE U(POBBIX MPUOOPOB.

2. MecTO TMCHHUILIMHBI B Y4e0OHOM Mpomecce

HucunminHa «®u3uka» BKJIOYEHAa B 00s3aTENbHBIA TEpedYeHb JAUCIUILINH
yueOHoro miaHa 0azoBoil yactu. Jucnuminna «®dusukay pean3yercs B COOTBET-
ctBun ¢ tpedoBanussmu GI'OC, OIIOII BO u YueOHoro miaHa mo HampaBlICHUIO
35.03.01 — «JIecHoe nenoy», HamPaBICHHOCTH «JIeCHOE U JIecOmapKoBOe X03SMCTBOY.

JucuuminHa «DPu3nka» sBISETCS OCHOBOIOJATraloOMEeh sl U3yUYCHHS CIIeay-
IOIUX JUCHUIUIMH: «XUMUs», «MallliHbl 1 MEXaHU3MbI B JIECHOM M JIECOIIapKOBOM
xo3giicTBe» U «llouBoBeeHHE).

OcCoOEHHOCThIO JTUCHMILUIMHBI SABIAETCS €¢ 0a30BBIM XapakTep IS TeXHUYe-
CKMX M €CTECTBEHHO-HAYYHBIX AUCIUTLUINH.

Pabouas nporpamma nuctuIInHbl «OU3nKa» I MHBAJIUIOB U JIUI] C OTPaHH-
YEHHBIMHA BO3MOXKHOCTSIMH 3JIOPOBBSI pa3padaThIBacTCs WHANBUIYAIHHO C yYETOM
O0COOCHHOCTEH TICUXO(U3UYECKOTO Pa3BUTHS, WHIWBHUIYAIbHBIX BO3MOXXHOCTEH W
COCTOSIHUS 3/I0POBbSI TAKUX 00YUaAIOIITHXCS.

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

N3yuenune naHHON y4eOHOM IUCHMUIUIMHBI HANpaBiIeHO Ha (GOpMHUPOBAHUE Y
00y4Jarommxcsi KOMIIETCHIINH, IPEJACTaBICHHbBIX B TaOuIe 1.

4. CTpyKTypa M coaepkaHue TUCUUIIIMHBI

4.1 PacnipeneJieHne TPYyA0EMKOCTH IMCHUILIMHBI 10 BUAAM PadoT
1o ceMecTpam
OO6mast Tpy10EMKOCTh JUCITUTIIMHBI COCTaBIsET 2 3a4. €. (/2 Jaca), ux pac-
npeesieHre o BUaaM padoT MpeACTaBiIeHO B Tabiuile 2.



TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOH JUCIUNIIMHBI

Tabmura 1

No Kon Coneprxanue Kon u conepxanue nHanKa- B pesynbrare nuzydeHus: yueOHON AUCIUIUTMHBI 00yJaroIUecs JOJKHBI:
/1 .. TOpa JTOCTH>KEHUSI KOMITETEH-
KOMIIE- KOMIIETeHINH (MK €&
15078
TEHUIUU YacTH) I 3HATh YMETH BJIAJIETh
1. OIIK-1 | Cnocoben pemars tuno- | OIIK-1.1 JIeMOHCTPHPYET | OCHOBHBIE OHATHS, 3aKOHBl | aHAJIM3UPOBATh M IPH- | METOMUKOH PElIeHHs
BbI€ 3a1a4yu Hpo(l)eccno_ 3HAHUE OCHOBHBIX 3aKOHOB | U MOJCIU MCXaHHUKH, CTaTH- MCHSATH (I)I/I3I/IKO- HpOCTeI‘/'IH_[I/IX (1)1/[31/1-
HAIBHON  JeATeNbHOCTH | MATEMATHYECKHX M ecTe- | CTUUYCCKOM Gu3MKy U Tep- TEXHUYECKYI0 HHPOP- KO-TEXHHUYECKHX 3a-
Ha OCHOBE 3HAHMH OC- | CTBEHHBIX HAyK, HeoGxoau- | MOAWHAMHUKH, EKTpHIC- MaIuio B mpodeccro- Jad B mpodheccro-

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

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

CTBa M MarHeTH3Ma, TCOpUH
KOJIcOaHHH M BOJIH, KBAHTO-
BOH (U3UKH, aTOMHOU U
SIEPHON (PUUKH

HAJILHOH NIEITEIILHOCTH

HaJIBHOM o0JIacTh

OIIK-1.2 Hcnonp3yer 3HaHUSA
OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX M  E€CTECTBEHHBIX
HayK JUIsl pelleHusl CTaHJIapT-
HBIX 3a7a4 OPraHU3alllU 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 U3MEPU-
TEBHBIMU MPUOOPaAMHU,
B TOM YHCIIE IIUPPOBBI-
MU, U3MEPATH U pac-
CUHUTHIBATh 3HAUYCHHUA
(1)I/I3I/ILI€CKI/IX BCJIMYHH,
XapaKTepU3YyIOLINX pa3-
JIMYHBIC MPOUECCHI B
obactu mpogeccuo-
HaJIbHOM JiesITeIbHO-
CTH

HaBBIKaMU pabOTHI C
U3MEPHUTEILHBIMU
mpubopamu, B TOM
qrcie MUPPOBBIMH,
METOIaMH OIICHKH
napaMeTpOB COCTOSI-
HHS TIPOLIECCOB B
obmnactu npodeccro-
HAJIBHOM /1€ TeNbHO-
CTH




Ta0Omuma 2

Pacnpenesenne Tpy10€éMKOCTH IMCIUILJIMHBI IO BUJaM padoT 1o ceMecTpam

Bup yueOHoii padoTbl

TpynoémkocTs

qac.

B T.4. 10 ceMeCTpamM

Nel
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 72 72
1. KonrakTHas pa6ora: 32,35 32,35
AyauTopHasi pabora 32,35 32,35
B TOM YHCJIC:
aexyuu (J1) 16 16
nabopamopnvie pabomwl (JIP) 16 16
KOHMAakmuas paboma Ha npomesicymounom koumpoine (KPA) 0,35 0,35
2. CamocTrosiTesabHas padora (CPC) 39,65 39,65
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nomMopeHue JeKYUOHH020 MAmepuala u ma-
mepuana y4eOHuKo8 u y4eOnvlx nocooull, n0020MosKa K 1abo- 30,65 30,65
PAMOPHBIM 3AHAMUSM, KOLLOKSUYMAM U M.0.)
Iloocomoska k 3auemy ¢ oyeHKol (KOHMpPO.iv) 9 9

Bun IMPOMCIKYTOUHOI'O KOHTPOJIA:

3a4eT ¢ OLEHKO

4.2 Conep:xkanme TUCIUIIAHBI

Tabauna 3

TeMarndeckuii miaH yaeOHOM TUCIUTLTMHBI

HaumeHnoBaHue pa3aesioB U TeM Beero AynuTopHasi pabora Bueaynutopnas
AUCHMILINH (YKPYITHEHO) J | 1O3/C | JP | IIKP pabora CP

Paznen 1 «®uzndeckre OCHOBBI 18 4 4 10
MEXaHUKUY
Paznen 2 «MonexkynsipHast puznuka u 18 4 4 10
TEPMOJIMHAMHKAY
Paznen 3 «2nekTpoMarueTusm» 18 4 4 10
Pasznen 4 «OnTuka v pjeMeHThl 17,65 4 4 9,65
KBaHTOBOI MEXaHUKH
KonrakTHas paboTa Ha IPOMENKYTOUHOM 0,35 0,35
koHTpose (KPA)
Bcero 3a | cemecTp 72 16 16 0,35 39,65
HToro mo gucuumnjinue 12 16 16 0,35 39,65

Paznen 1. «Pusnueckne OCHOBbI MEXaHUKH
Tema 1. «KKunematukay, «/{uHamukay, «Pabota 1 SHEPTHS.

Ipemver dmsukn. Metop! ¢usmdeckoro uccienoBanvs. Porb (MB3MKY B pa3BUTHN TEXHUKH U BIUSHUE TEX-
HUKH Ha pa3BuTHe (Pr3ukn. MexaHndeckoe ABMKEHHE Kak TpocTeiias (opma aBrkenust Matepun. Kiaccu-
yeckast MexaHuka. [IpocTpancTBo 1 Bpems B Kitaccnueckoid Mexanuke. dmsndeckue Moaem. Kunemaruueckoe
OMnMcaHKue JBUKEHHS TOYKU. CKOpOCTh M YCKOpPEHHE IMpU KPUBOJIMHENHOM JBrbkeHnH. HopmanbHoe u Kaca-

7




TENbHOE (TAaHTCHIMATBHOE) YCKOpPEHUs. JIBIKEHHE TOUKHM TI0 OKPY)KHOCTH. BEKTOpBI YIIIOBOM CKOPOCTH U
YITI0BOTrO ycKOpeHHs1. CBsI3b JIMHEMHBIX CKOPOCTEN U YCKOPEHHH C YIIIOBBIMU CKOPOCTSIMU M YCKOPEHUSIMHU.
Junamuka. Mexanndeckasa cucrema. Cuma. Macca u umityibe. CoBpeMeHHasi TPaKTOBKa 3akOHOB HbroToHa.
Cwibl B MexaHuKe. VIMITyIIbC CUCTeMBbI MaTepHaTIbHBIX TOYEK. 3aKOH COXpaHEeHHs MMITyibca. OO00IIeHHas
¢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 U HEKOHCEPBATUBHBIE CHIIbI. MomHocTh. KuHernueckas 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 ypaBHEHHE JMHAMUKH Bpallia-
TEJIBHOTO JIBM)KEHUSI TBepAOoro tena. Kunernueckas 3HEprus BpalLAFOLIErocs U KaTALIErocsl TBEPAOro
Tena. PaboTa npu BpararebHOM IBHKCHHUH.

MoMeHT uMItysnbca MaTEpUAIbHOW TOYKH, MEXaHUYECKON CUCTEMBI U Teljla. 3aKOH COXPAHEHHUS MO-
MeHTa umiyibca. OCHOBHOE ypaBHEHME AMHAMMKHU BpallaTEeIbHOIO JBMIKEHMSI TBEPAOIO Teja B
0000I1IIEHHOM BUIIE.

Hedopmarus B TBepom tene. 3akoH ['yka. Koaddunment [lyaccona. JluarpamMma pacTsokeHUSI.
Pa3nea 2. «MonekynspHas Gu3UKa U TEPMOIUHAMUKA)»

Tema 1. «MonexynspHo-kuHeTnyeckas teopus» (MKT)

CrartyucTideckuii ¥ TEpMOJMHAMMYECKU METONbl HccienoBaHus. OCHOBHOE YpPAaBHEHHE MOJIEKYIISIPHO-
KUHETUYECKON TEOpUH MIeATbHbIX ra3oB. TemmeparypHas mkana Lenscust u KensBuna. Cpennsisa kute-
TUYECKasi SHEPIUsl MOJIeKY1. MOJeKyIsipHO-KMHETHYECKOE TOJIKOBAHKE a0COMIOTHON TemIiepaTypbl. 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 PaBHOBECHE M MPOLIECC. Y PaBHEHUE COCTOS-
HUs uaeanbHoro rasza. Mzompoueccel. [lepBoe Hawano tepmoauHamuku. Pabota rasa. TeruiooOmeH,
KOJIMYECTBO TEIUIOTHL. BHYyTpeHHssI sHeprusi uneansHoro rasa. Yucio creneHedt cBoOomsl. [lpumenenue
MePBOT0 Havajga TEPMOJUHAMHKH K M30Ipoieccam. AnradbarHplii rporecc. TemioeMKocTb. Y paBHEHHE
Maiiepa. Koapdumment Ilyaccona. [Tomutponnsiii npouecc. Hukmsl. Tepmuueckuii KIT/I mukna. Tero-
BbIE JIBUraTely, XoJaoawibHble MamHbl. Teopema Kapuo. [uxn Kapno u ero k.n.a. Bropoe Hayano repmo-
nuHamuku. OOpatiMble W HeoOpaTUMble Tiporiecchl. DHTporus. HepaBenctBo Knaysuyca. Onpeneneniie
SHTPOMNMH PABHOBECHOM CHCTEMbI 4Yepe3 TEPMOJMHAMHYECKYIO BEPOATHOCTh MakKpocHcTeMbl. Teopema
Hepucra-ITnanka. Cuiibl 1 NOTEHIMAIBHAS SHEPIUS MEXMOJIEKYIISIPHOIO B3aUMOZCHCTBHS. Y paBHeHne 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. «OnextpocTtatukay, «[10CTOSHHBIN 3EKTPUUECKUNA TOK»

DneKTpuUecKue 3apsibl. 3aKOH COXpaHEHMs 3apsaoB. Bzammonelictue 3apsanoB. 3akoH KymoHa.
DNEeKTPOCTaTUYECKOE M0JIe, €r0 XapaKTepUCTUKU. DKBUIIOTEHIIMAJIbHbIE NMOBEPXHOCTH U CHIIOBBIE
JMHUM 3JIeKTpocTaTudeckoro noss. [Ipunnun cynepno3unuu nosed. I11oTok BekTOpa HanpsKeHHO-
CTH 2JIeKTpocTatnueckoro mois. Teopema ["aycca (s Bakyyma). [loTeHIIManbHBIN XapakTep dJIeK-
Tpoctatuueckoro nois. Ilonstre nmoreHuuana. Pacuer paboTsl mpu mepeMenieHny 3apsia B dJIeK-
TpoctaTuueckoM mnoiie. Llupkymsmus Bekropa E anexkTpoctatuueckoro nois. Onpenenenne pa3HoCcTu
IIOTEHLIMAJIOB B JIEKTPOCTaTUYECKOM Mosie. CBsA3b HANPSHKEHHOCTH U NOTeHUuana. ['paqueHT norex-
nuana.

«IIpOBOJHUKY B JIEKTPUUECKOM I10JIE»

[TpOBOJHKMKH B 3JIEKTPOCTATHYECKOM MoJe. PaBHOBecHE 3apsA0B B MPOBOJHUKE. EMKOCTH IIPOBOI-
HUKOB M KOHJEHcAaTopoB. COeNMHEHHs KOHJIEHCATOPOB. DHEPIHsl 3apsKEHHOTO KOHAEHCATOopa.
DHeprus MeKTpocTaTuyeckoro noist. O0beMHast I0THOCTh SHEPTUU TOJIS.

Tunsl quanektpukoB. [lonspuzanus IUAIEKTPUKOB U €€ BUABL. 110asSpU30BaHHOCTD AMDIEKTPHUKOB.
JlsnexkTpuueckasi BOCIPUUMYKUBOCTh M MPOHUIIAEMOCTh. BekTop anekTpuueckoro cmemieHus. Co-




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

[TocTOSAHHBIN ANEKTPUUECKUN TOK, YCIOBHS €r0 CYIIECTBOBAHUS U OCHOBHBIE XapakTepuctuku. Cto-
ponnue cuisl. [lonsatue 3/1C u Hanpskenus. ConpoTUBIEHUE POBOJOYHOr0 npoBoaHuka. Coenu-
HEHMsI MPOBOJHMKOB. TemreparypHas 3aBUCUMOCTh CONPOTUBJICHUS U €€ KaueCTBEHHOE OObsICHE-
Hue. CBepXIpoBOAMMOCTh. 3akoH OMa B MHTETPAIbLHOM opMe /st OTHOPOTHOTO U HEOJHOPOTHOTO
Y4acTKOB Iienu, Juisi mojHo# 1enu. [Ipasuna Kupxroda. 3akon Ixoyns — JIeHa B MHTErpaaIbHOM
¢dopme. Momnocts Toka. 3akon Oma u [xoyns — Jlenna B auddepenunanshoii popme. IneKkTpu-
YECKUH TOK B MeTajllaX, BaKyyme U raszax. Kilaccudeckas Teopus 3J€KTPONPOBOJHOCTH. DMHUCCHS
3JEKTPOHOB. ['a30BbIe pa3psabL.

[TonynpoBonHuKkU. 30HHAsE Teopus TBepAoro Tena. CoOCTBEHHAs U MTPUMECHAast MPOBOJMMOCTD IOy~
IIPOBOJHMKOB. [{nox.

Tema 2. «MaruuTtHoe 1osie», «QNEKTPOMarHuTHas UHAYKLINA», «YpaBHEeHUs MakcBeiia»
MarauTtHoe 10JI€ ¥ €ro XapaKTepUCTUKU. Makpo- 1 MUKPOTOKH. Bo3elicTBuE MarHUTHOTO MOJIS 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 cyneprno3uuuu 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 MarHUTHOM MHAYKIHMHU (B BaKyyMme).

«MarHuTHOE 110JIE B BEILIECTBE

HamarunumnBanue MarHeTMkoB. HanpspkeHHOCTh MarHMTHOTO IOJI. MarHUTHas IPOHULAEMOCTh U
MarHuTHas BOCHPUUMYHMBOCTb. J[MaMarHeTuku, mapaMarHeTuku U QgeppoMarHeTuku. CBsi3b BEKTO-
poB B u H. 3aK0H NIOJHOr0 TOKA JJIsi MAarHUTHOI'O OJI B BenlecTBe. TeopeMa 0 HUPKYJISLMH 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 unaykuus. Tpancdopmaropsl. PaboTa mo nepeMelieHuto NpoBOJHUKA 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.

Konebartenbubiit koHTYp. [IpeoOpa3oBanue sHEpruu Ha pazaUYHbIX 3Tanax kojedanus. duddepen-
[[MaJIbHbIE YpaBHEHUs CBOOOJIHBIX HE3aTYXAIOLINX M 3aTYXAIOLIUX KOJeOaHUI B HEM U MX PELICHMS.
JudpdepeHnnanbHoe ypaBHEHUE 3IEKTPOMAarHUTHOM BOJIHBI U ero pemieHrne. CKOpoCcTh pacnpocTpa-
HeHus BOJNHBL. Bexrtop YMoBa-lloliHTHHIra. DHEpreTHUECKNE XapaKTEPUCTHKU AJIEKTPOMAarHUTHBIX
BoJH. [lIkasna 351eKTpOMarHUTHBIX BOJIH.

Pa3nea 4. «OnTuka u 3aeMeHThl KBAHTOBOI MEXaHHUKH»

Tema 1. «I'eomerpuueckas ontuka». «BoaHoBas ontuka». «KBaHTOBas NMpUpo1a U3IIyYECHU»
OnTuka. 3akoHbI reoMeTpruecKoi ontuky. I[loHoe BHyTpeHHee oTpakeHue. JIMH3bI.
WnTepdepenius cBeta. Y ciaoBUsS BOSHUKHOBEHUS MHTep(epeHnu. MeTol BEKTOPHON AMarpaMMbl
JUISL CIIOKEHHS JIBYX WJIM HECKOJbKUX BOJH. [IpvHIMI monydyeHHus MHTepPEperMOHHON KapTHUHBI.
VYcnoBus MakCUMyMOB U MUHUMYMOB. Pa3zHocTh (a3 u pa3zHocTh xona. MHTepdepeHuyst B TOHKOM
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. Pa3pemaromas cnocoOHOCTb.

«[lonsipuzanuus BoIH»

[Tonspu3oBanubiii cBeT. Buasl momsipuzarnuu. CrocoObl OMYYEeHHS TOISPU30BaHHOTO cBeTa. [po-
XOXKIEHHE ECTECTBEHHOI'O CBETA YEpEe3 MOJISIpU3aTop U a”anu3arop. IloBopor miockocTu nosspusa-
uuu. [lonspuzanus cBera Npu OTPAKEHUU U MPETOMIIEHUU HA TPaHUIE TUAJIEKTPUKOB. 3akoH bpio-
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 vepHoe teno. 3akoH Credana-bonpimana. 3akon Buna. TemmoBoe
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 Pezepdopaa-bopa. DMmnupudeckue 3akoHOMeEp-
HOCTH B aTOMHBIX crnekrpax. Teopus bopa. YpoBHu sHepruu aroma Bojopoaa. KsaHtosble uucina:
rJIaBHOE, OpOUTAIbHOE, MATHUTHOE.

BonnoBeie cBoiicTBa MuKkpouacTuil. [[nmHa BonHBI e bpoiins u ee cBoiicTBa. BomHoBas QyHKIHSA.
CootHomieHue HeomnpeaeneHHoctel [eiizenbepra. Ypasuenue [lpequnarepa.

CoctaB aTOMHOTrO sApa. XapakTepUCTHKU siipa. SnepHble cuibl. DHeprus cBsA3u saapa. Jledexr macc.
Ouepreruyeckuii 3G Pexrt spepHoit peakuuu. PagroakTHBHOE M3ITyYeHHE W €r0 BUABI. 3aKOH paauo-
aKTUBHOTO pacnazna. fnepusie peakuuu. [lenenue spep. Cunres saaep. [lonartue o gosumerpuu u
3amuTe. OCHOBHBIE KJIACCHI JIEMEHTAPHBIX YaCTHII.

4.3 Jlekuun/nadopaTopHbie/IPAKTUYCCKUAE 3aHATHS

Tabmuua 4
Copnep:kanue JJeKUM/12a00paTOPHOIO NPAKTUKYMA/MIPAKTHYECKUX 3aHATHH U
KOHTPOJIbHbIE MEPONPHUATHSA

HEHHOTO0 JIBUYKEHUS U CBOOOI-
HOTO Ma/ICHUs Ha MallluHe AT-
Byna» win «M3ydeHne KnHema-
TUKU M JUHAMUKHU TOCTYTIa-
TEJILHOTO JBYKEHUS Hin «M3-
MepeHue KodpUIeHTa Tpe-
HUS Ka4eHUs» (C IpUMEHEHHEM
IU(POBBIX YCTPOUCTB ISl 11O-
JTy4yeHus: 1 00pabOTKH JKCIie-
PUMEHTAJIbHBIX TaHHBIX).

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) 8
Tema 1. «Kunema- | Jlexyus Ne 1 OIIK-1 2
TuKay. «/IuHamuka». | «Kunemartukay. «/luHamukay. (OIIK-1.1)
«Pabotam sHeprusn» | «Pabota 1 sHeprus» (¢ mpuMeHe-
HUEM MYJIbTUMEIUHHOTO 000-
PYIOBaHUS).
Jlabopamopuas paboma Ne 1 OIIK-1 3aImTa 2
«3yuenue newkenus tenano | (OINK-1.2) | mabopa-
HAKJIOHHOM TJIOCKOCTH WU TOPHBIX
«V3ydyeHue 3aKOHOB NMPSMOJIH- paboT

10




n/n

Ne pazpena

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

«MexaHHKa TBEPJIOTO TeJa.
«Jledopmanust TBEpAOTO TETA»
(c mpuMeHeHHeM MYJIbTUME-
TUHHOTO 000PYAOBaHNUS).
Jlabopamopuas paboma Ne 2
«M3yueHne 3aK0Ha COXpAaHEHUS
SHEPTHUH C MOMOIIBI0 MasTHUKA
Makcsemia» unu «M3yuenue
3aKOHA COXPAHEHUS SHEPTUH C
MMOMOIIBIO MagsTHUKA MakcBen-
nay» (¢ mpuMeHeHueM udpo-
BBIX YCTPOMCTB TSI ITOJTYICHHUS
1 00pabOTKH IKCIIEPUMEHTAIIb-
HBIX JIaHHBIX).

OIK-1
(OTIK-1.1)

OIK-1
(OTIK-1.2)

3almTa

nabopa-

TOPHBIX
pabor

Pazpnen 2. «MoJiekyasipaas pu3nka u TepMoOAMHA-

MHKa»

Tema 1. «Moneky-
JSIPHO-
KHHETHYeCKasl Teo-
pus» (MKT)

Jlexyus Ne 1
«MoJteKynsIpHO-KHHETUIECKAsT
TeopHsi» (C MPUMEHEHUEM
MYJIbTUMEINIHOTO 000pyI0Ba-
HUS).

Jlabopamopnas paboma Ne 1
«OrmpeneneHue OTHOIICHUS
TEIUIOEMKOCTEH BO3/1yXa MpH
MOCTOSIHHOM JIaBJICHUH U TI0-
CTOSTHHOM 00Beme» uin «Onpe-
JIEJICHUE YHUBEPCAIbHOM ra3o-
BOI nmocTostHHON» nin «Hccne-
JIOBAaHUE U30IPOIIECCOBY (C
MPUMEHEHHEM I(PPOBBIX
YCTPOMCTB JI MOJY4YEHUS U
00pabOTKH HKCIIEPUMEHTAIIb-
HBIX JIAHHBIX ).

OIK-1
(OTIK-1.1)

OIIK-1
(OTIK-1.2)

3aIuTa

nabopa-

TOPHBIX
pabor

Tema 2. «Tepmo-
JTUHAMUKay. «SIB-
JIEHUS MIepEeHOCca

Jlexyus Ne 2

«OCHOBBI TEPMOTUHAMUKI.
«SIBnenus neperoca» (¢ mpu-
MEHEHUEM MYJIbTHMETUHHOTO
000pyI0BaHUS).
Jlabopamopnas paboma No 2
«HccnenoBanue TEMIOEMKOCTH
TBEPJIOTO Telay (C MPUMEHEHH-
eM IUQPPOBBIX YCTPOUCTB IS
MoJIy4eHus: 1 00pabOTKH KCIe-
PUMEHTAJIBHBIX JIAHHBIX ).

OIK-1
(OTIK-1.1)

OIK-1
(OTIK-1.2)

3aImmTa

nabopa-

TOPHBIX
pabot
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n/n

Ne pazpena

Ne u Ha3BaHue JeKIMii/
JIa00PATOPHBIX/ MPAKTHYECKHX
3aHATHH

®opmupye
Mble
KOMIIETEHI
HH

Bun
KOHTPOJIb
HOI'O
Meponpust
THSA

Koa-Bo
4acoB

Pa3nea 3. «DnexkTpoMarHeTusm»

Tema 1. «OCcHOBHI
ANEKTPOCTATUKI.
«ITocTosTHHBIH
ANEKTPUYECKUAN
TOK»

Jlexyus No 1

«OCHOBBI PJICKTPOCTATHKI.
«IToCTOSTHHBIN EKTPUUECKUN
TOK» (C MPUMEHEHUEM MYIIbTH-
MEIUHHOTO 000PYI0OBaHNUS).
Jlabopamopnas paboma Ne 1
«3yuenue tonorpaduu 3ek-
TPUUECKOTO MOJIsh» min «Onpe-
JIeJIeHne eMKOCTH KOHJIEHCATO-
pa ¢ MOMOIIBI0 OATUCTHYECKO-
ro rajibBaHoMeTpay» uinm «Ms3-
MEPECHHE COTPOTHBIICHUS METO-
JIOM MOCTOBOM CXEMBbI» HIJIH
«HMccienoBanue Moue3Hon
MOIITHOCTH U Kod(duimenta
MOJIE3HOTO JEHUCTBUS UCTOYHU-
KOB MTOCTOSIHHOTO TOKa» WU
«HUccnenoBanue BOJILT-
aMIEPHOI XapaKTEePUCTUKHU T10-
JTYIIPOBOIHUKOBOTO JTHOJIa» (C
MIpUMEHEHHEM LU (POBBIX
YCTPOMCTB 151 TOJTYUYECHUS U
00pabOTKH HKCIIEPUMEHTAIIb-
HBIX JaHHBIX).

OIK-1
(OTIK-1.1)

OIK-1
(OTIK-1.2)

3aluTa

nabopa-

TOPHBIX
pabor

Tema 2. «Maraur-
HOE TOJIE». «INICK-
TPOMarHUTHAas UH-
LyKIUsD). «Ypas-
HeHus MakcBeiay

Jlexyus Ne 2

«MarnutHoe noise». «JeK-
TPOMarHUTHASI HHIYKIIHSD.
«YpaBHeHUs: MakcBemna» (¢
MIPUMEHEHUEM MYJIbTUMETU-
HOTo 000pyIOBaHNUA).
Jlabopamopnas paboma No 2
«OrnpeneneHne ropu3oHTalb-
HOW COCTaBJISIFOILIECH HANIPSIKEH-
HOCTH MarHUTHOTO MOJIsl 3eM-
nu» i «CHATHE NeTJIN THCTe-
pesuca heppoOMarHUTHOTO
CTEPXHS C IOMOIIBIO OCIHILIIO-
rpada» unu «M3yueHue mar-
HUTHOTO TOJISI COJICHOM1a» UITU
«3yueHue sBICHHUS B3aUMHOMN
WHIYKIIUNY (C MPUMEHEHHEM
U(POBBIX YCTPONCTB IS TIO-
JTy4yeHus 1 00pabOTKH dKcIie-
PUMEHTAJIbHBIX JAHHBIX).

OITK-1
(OTIK-1.1)

OITK-1
(OTIK-1.2)

3aIuTa

nabopa-

TOPHBIX
pabor
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n/n

Ne pazpena

Ne u Ha3BaHue JeKIMii/
JIa00PATOPHBIX/ MPAKTHYECKHX
3aHATHH

®opmupye
Mble
KOMIIETEHI
HH

Bun
KOHTPOJIb
HOI'O
Meponpust
THSA

Koa-Bo
4acoB

Pa3gen 4. «Onruka u

sneMeHThl KBaHTOBOW (hM3HKM»

Tema 1. «I'eomeT-
pUYecKas ONTUKAY.
«BomHoBas onTu-
Ka». «KBaHTOBas
MpUpoaa u3yde-
HUS»

Jlexyus No 1

«["eomeTpuueckast ONTHKa.
«BonHoBas ontukay. «KBaHTO-
Bas [IPUPO/IA U3ITyUEHUS» (C
MIPUMEHEHUEM MYJIbTUMEIHI-
HOTO 00OpYIOBaHMS).
Jlabopamopuas paboma Ne 1
«Ornpenenenue nokasarenei
MIPEIOMIICHUS KHUIKOCTEH C 1o-
MOIIBIO pedpaKTOMETpay UIH
«OrnpeneneHue paanyca Kpu-
BU3HBI JIMH3BI C TOMOIIBIO KO-
nen; Herotona» unu «Ormpene-
JICHUE JITTHHBI CBETOBOM BOJIHBI
C TIOMOIIBIO TU(PAKIIUOHHON
peleTku» (C IpUMEHEHHEM
U(POBBIX YCTPOMCTB IS TO-
JTy4eHus: 1 00pabOTKH KCIe-
PUMEHTAIBHBIX JAHHBIX).
Jlabopamopnas paboma Ne 2
«DKCrepUMEeHTaIbHOE U3yue-
HUE 3aKOHOB TEIUIOBOTO U3IY-
yeHus» nin «Mcceaenopanue
BaKyyMHOT0 (hOTO3JIEMEHTa»
i «MccnenoBanue U3ydeHns
aOCOJIFOTHO TBEPJIOTO TEJIay HIIH
«HccnenoBanue BHeNIHETO ¢o-
To3(ppexTay (c npuMeHEeHUEM
U(POBBIX YCTPOUCTB IS 11O-
JTy4yeHus: 1 00pabOTKH dKcIie-
PUMEHTAJIBHBIX TaHHBIX).

OIK-1
(OTIK-1.1)

OIK-1
(OTIK-1.2)

OITK-1
(OTIK-1.2)

3aluTa

nabopa-

TOPHBIX
pabort

3aIuTa

nabopa-

TOPHBIX
pabor

Tema 2. «CtpoeHue
aroMay. «JJIeEMEH-
ThI aTOMHOTO SIPa

Jlexyus Ne 2

«CtpoeHue aromay. «IJIeMeH-
ThI aTOMHOTO Si7Jpay (C mpuUMe-
HEHUEM MYJIbTHMEIUHHOTO
o0opynoBaHus).

OIK-1
(OTIK-1.1)
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Tabmuna 5

Hepequb BOIIPOCOB JIJISI CAMOCTOATEC/ILHOI'O N3YYCHHUSA TUCITUIIINHBI

Ne Ne Ilepeuens paccMaTpuBaeMbIX BONPOCOB /IS CAMOCTOSITEJILHOTO H3YyYeHHsS H
n | P nepevyeHb KOMIIETEHIINii, 0CBAUBAEMbIX IPH UX H3yYeHUH (MOKEeT 0CBANBATLCS
1| TJ::w:l 4acTh KOMIIETEHLINH)

Pa3gen 1

1. | Tema?2 | 3aKOH BCEMHUPHOTO TAroTeHus. LIeHTp Macc MeXaHMYECKON CUCTEMBI, 3aKOH JBUXKeE-

HUs 1eHTpa Macc. JIBmkenue tei ¢ nepemennoi maccoi (OITK-1 (OITK-1.1))

Paznea 2

1. ‘ Tewma 2 ‘ Peanbubie ra3sl, xuakoctu u TBepabie Teaa (OITK-1 (OI1K-1.1))

Pa3zgen 3

1. ‘ Tema 1 ‘ DJIeKTpUIECKUEe TOKK B MeTajuiax, Bakyyme u razax (OITK-1 (OITK-1.1))

Pa3zpen 4

1. ‘ Tewma 2 ‘ OcHoBHbIe Ki1acchl aemeHTapHbix yactull (OITK-1 (OITK-1.1))

5. O0pa3oBare/ibHbIE€ TEXHOJIOTUH

Tabnuua 6
HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTUBHBIX 06pa30BaTe.m>Hle TEXHOJOTuH
HaunmeHoBaHue
HCII0JIb3yeMbIX
e AKTUBHBIX H
u/n Tema u popma 3aHATHA HHTEPAKTUB-
HBIX 00pa3oBa-
TeJIbHBIX TeX-
HOJIOTHM#
1. | JIaGoparopHas pabota Ne 1 «M3yueHue ABM>KEHUs Tesa 1o HakjioH- | JIP | PaGora B manbix
HOM 1uiockocTn» winu «M3ydyeHue 3aKOHOB MPSIMOJIMHEMHOIO JIBU- rpynmnax
KEHHs U CBOOOJHOIO NaJieHus Ha MaluHe ATBya» win «M3yuenue
KMHEMaTUKU U JIMHAMUKU MOCTYNATEIbHOTO IBMKEHMs» Win «M3-
MepeHue Ko UIMEeHTa TPEHUs KaUeHUs»
2. | JJabopaTtopHas pabora Ne 2 «3ydeHre KHHEMATHKH W TUHAMUKA JIP | PaGota B MasnbIx
HOCTYNAaTENbHOTO ABMKEHUs» Wi «3Mepenue koappunueHTa rpymnmnax
TpeHUsI KaueHus» uiu «3yueHue 3aKkoHa COXpaHEHHS SHEPTUHU C
NOMOUIbI0 MasiTHUKA MakcBema» nin «/3ydeHne 0oCHOBHOTO 3aKo-
Ha JIMHaMUKH BPAIaTeIbHOTO JBUKEHUS C IIOMOIIBI0 MasiTHUKA
O6epbOeka»
3. | JlaGopatopHnas pabota Ne 1 «Omnpenenenue oTHomeHus TemioeMko- | JIP | Pabora B manbIix
CTeil BO3ayxa MpH MOCTOSHHOM JABJIEHUU U TOCTOSIHHOM OO0BEeMe» rpynmnax
wi «OnpenenceHue yHUBEPCAIbHOW Ta30BOM IOCTOSHHOW» WU
«MccnenoBanre N30IpOIECCOBY»
4. | JJaboparopnas padota Ne 2 «MccnenoBanue TeruioeMkoctu TBepaoro JIP | PaboTa B manbix
tena» uinn «Omnpenenenne kodd@uiMeHTa TerIonpOBOIHOCTH BO3- rpynmnax
JyXa»
5. | JlabopatopHnas padora Ne 1 «M3yuenue tonorpaduu snekrpuueckorol JIP | Pabora B Manbix

nosis» ik «OmnpeeneHne eMKOCTH KOHEHCaTopa ¢ TTIOMOIIbI0 Oar-
JUCTUYECKOTO TrajgbBaHoMeTpa» WM «l3MepeHue conpoTUBIEHUs]
METOJI0M MOCTOBOU cXeMbI» nin «MccnemoBanne mojie3HoM MOITHO-
CTH ¥ K03(pPHIHEHTa TTOIE3HOTO ACHCTBUSI HICTOYHUKOB IMOCTOSIHHOTO)
Toka» uin «VccnenoBanue BOJBT-aMIIEPHON XapaKTEPUCTHKU IOy

MMPOBOAHUKOBOI'O AUOOA»

rpynmnax
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HaumeHnoBanue
HCIO0/Ib3YyEeMBIX
AKTHBHBIX U
Tema u dopma 3anaTHSA HHTEPAKTUB-
HBIX 00pa3oBa-
TeJbHBIX TeX-

HOJIOTHHi
Jlaboparopuas pabora Ne 2 «Omnpenenenue ropu3oHTaNbHOU co- | JIP | PaGora B Manbix
CTaBJISIIOIIEH HANPSKEHHOCTH MAarHUTHOTO 1ot 3eMin» uiu «CHsi- rpymmnax

THE TETIU THCTepe3uca (PEeppPOMArHUTHOTO CTEPXKHS C TTOMOIIBIO
ocrutorpada» uinu «M3ydeHne MarHuTHOTO TOJIST COJICHOM 12y UITH
«3yueHune sBICHUS B3aUMHON MHIYKLIN

JlaGopaTtopnas pabora Ne 1 «Omnpenenenue nmokasareneit npeiaomiie- | JIP | Pabora B mainbix
HUS JKUJKOCTEH C moMoIneio pedpakromerpay wim «OmnpeneneHue rpymnmnax
paaMyca KpPUBU3HBI JIMH3bI C MOMOLIbI0 Kojell HeioToHay wumum
«Omnpenenenre UIMHBI CBETOBON BOJHBI C TTOMOIIBIO TU(PAKIIMOH-
HOMW pEIIeTKU»

JlaboparopHast pabora Ne 2 «DkcnepuMeHTanbHOe H3ydeHue 3ako- | JIP | PaGora B manbix
HOB TEIUIOBOTO M3Ny4deHus» wim «lccnenoBanue BakyyMHOTo ¢o- rpyImnax
ToaeMeHTay win «VccenoBanue U3MydeHus: aOCOIIOTHO TBEPIOTO
tena» win «MccnenoBanue BHemHero Gotordpdexran

6. Telcyumﬁ KOHTPOJIb YCIEBAEMOCTH M IIPOMEKYTOYHAA aTTECTAlUA 110 UTOraM
O0CBOCHHUSA NUCHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HEO0X0AUMBbIE
JJISI OLlEHKH 3HAHUI, YMEHUI M HABBIKOB M (UJIM) ONbITA AeSITeJbHOCTH

TurmnoBble 3aa4u 7151 3alIUTHI JJA0OPATOPHBIX padOT U ISl 3a4eTa C OIEHKOM
Tunosble 3aga4u no pasaeny 1

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

2. Kakoii yros cocTaBiisieT BEKTOp MOJTHOTO YCKOPEHHs TOYKH, JIeKalleld Ha 00016 MaXxOBUKa, C
pamuycom Maxosuka uepes ' =1-5 C yocne Hauana nemkenns? YrioBoe ycKopeHHe MaXoOBHKA
& =0.77 paol c?

3. Haiitn m3menenne ummynbca mapuka Maccsl M =100 2 npy ynape o semmio u xommuectso
BBIIC/TMBIIEHCS TEIIIOTHI, ecii oH maxaet ¢ Beicots M = 200 ¢v 3 nocne ynapa moxanmaet-
Csl Ha BBICOTY h, =180 cu

4. ToukoctenHblii wumuuap muamerpom O =30 M y yvaccoii M =12 K2 ppamaerca cormacuo
ypasuermio @(t)=A+Bt+Ct° e A=4pao B=-2paolc C=0.2 paolc® Qnpenenurs
JefiCTBYIOIIMIT Ha IUTHHAP MOMEHT ciil M B MOMeHT Bpemenn t =3¢

5. JlaBinenue BobI, TEKyIlleH MO TOPU30HTAIBLHOW TpyOe, MPU M3MEHEHUU IUIOIAAN CEUYEHUs
yBenmuumiock Ha 350 [la. OnpenenuTs U3MEHEHHE CKOPOCTU TEUEHUS, €CIM HadallbHasl CKO-
pocTh coctaBisuia 1,5 m/c.

6. OU3NUECKMH MASTHUK B BHE TOHKOro cTepskHs mmmHoit | =120 er goneGnercsa oxono ropu-
30HTANBHOM OCH, MEPIEHINKYIAPHON CTEPIKHIO, H HAXOAMICHCS HA PACCTOSHHH S OT cepe-
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JIUHBI cTepkHA. [Ipu kakoM 3HaYeHUUN a nepuos KoneOGanuil | MMeeT HauMeHbIee 3Have-
gue? Haiitu ero.
7. OnpenenuTh MepUo] KojJeOaHUH U MaKCHMaJIbHYIO CKOPOCTh JBIIKEHHUS Tpy3a MaTeMaTHde-

. T
CKOTO MasiTHHKa, COBEPIIAIOIIEro KoleOaHus 1o 3akony X = 0:2- sm(Z;zt - gj M.

8. UeMy paBHa MpHBEACHHAS JUTMHA (PU3MYECKOrO MasTHUKA, COCTOSIIETO0 M3 TOHKOTO CTEPIKHS
Maccoi 1 kr gmHoi 80 cM, MOJBEIIEHHOTO Ha OCH, OTCTOAIIECH HA OJTHY YETBEPTYIO JUIMHBI OT
OJIHOI'O U3 €r0 KOHIIOB?

9. OnpexnenuTts MHY BoJIHBI yacToTol S50 I'i, ecnu 3a 10 ¢ oHa peogosieBaeT 3 KM.

Tunosble 3aa4u Mo pasaeny 2

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

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

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

4. [Ipu BbICOKOI TemmepaType MOJOBHHA MOJIEKYN a30Ta JAUCCOLMUPOBAIa HA aTOMbl. Yemy

paBHa ynelbHas TeroeMKOocTh Cp IpH MOCTOSTHHOM JIaBJICHUM B 3TUX ycinoBusax? Haiitu mo-
Kazareyb aanadaTkl.
Tunossle 3aga4u nmo pasaenay 3

1. Tpu ToueuHsIX 3apsaa q, 2q , -q HaXOAATCSI Ha OAHOM NPSIMOM, PACCTOSIHUSI MEKY COCEIHUMU
3apsaamu paBHO d. HaiiTu HanmpsHKEHHOCTH AIEKTPUYECKOTO TOJIA B TOYKE HA ITOH ke IMpsIMoit
Ha paccTOssHUM d OT OTPHUIIATEILHOTO 3apsiia

2. B BepmmHax TpeyroibHUKa co cTOpoHaMu 1o 2,0 cM HaxoasTcs paBHbIE 3apsbl mo 2,0 K.
Haiitu pe3yabTUpyONIyI0 CUily, IeUCTBYIONIYIO Ha yeTBepThIi 3apsan 1,0 HKi, momeneHHbii B
CepelMHE CTOPOHBI TPEYTIOJIbHUKA.

3. Tpu ranpBanmveckux viementa €1 = 3,0 B, €2 =5,0 B, €3 =2,0 B coenuHeHBI apajuienbsHO H
3aMKHYTHI Ha BHeIIHee conportuBieHne R = 2,0 Om. Ux BHyTpeHHHe compoTtuBieHus r1 =1,0
OmM, r2 = 2,0 OM 1 13 = 0,50 Om. HaitTi Tox BO BHEIIHEH 1[ENMU U HATPSDKEHUS HA KaXI0M dJie-
MEHTE.

4. Ilo 1ByM KpYroBbIM BUTKaM, UMEIOLIUM OOIIMN LIEHTP, TeKyT Toku cuioi 5,0 A u 4,0 A. Pa-
JIMYCHl BUTKOB COOTBeTCTBEHHO paBHBI 4,0 cM u 3,0 cM. Yronm mexnay ux rurockoctsimu 30°.
Onpenenuts MHIYKIUIO U HAIPSDKEHHOCTH B IIEHTPE BUTKOB. PacCMOTpPETh BO3MOJKHBIE CIIy-
yau.

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

Tunosblie 3axaun no pasgenay 4

1. Ha nupakmoHHyI0 peImeTKy HOpMAIbHO MagaeT MOHOXPOMATHYECKHUIA CBET C JIJIMHOM BOJIHBI
600 uM. Onpenenute HaMOOIBIINNA MOPSAIAOK CIEKTPA, MOJYYEHHBIH C MTOMOIIBIO ATON peneT-
KU, €CJIM €€ TOCTOsIHHAs d=2 MKM.

2. ECTeCTBEHHBII CBET MPOXOAUT Yepe3 MOJAPH3aTOP M aHAIM3aTOp, MOCTABIEHHBIE TaK, YTO
YroJl MeKIy MX TIaBHBIMH TuIockocTsmu ¢p=45°. TlonspusaTop oTpakaeT M mperomiseT 5%
najiarouiero Ha Hero cBeta. [lorepsmu B aHanmmzaTope MokHO0 mpeHeOpeub. KakoBa MHTEH-
CUBHOCTb JIy4a, BBIIIEIIIET0 U3 aHAJIN3aTopa, 10 OTHOIIEHUH K UHTEHCUBHOCTU €CTECTBEHHO-
ro csera’?

3. ®oton npu >¢ddexre KomMnTora Ha cBOGOIHOM dIEKTpoHe Ob1T paccesH Ha yron 90°. Omnpere-
JUTh UMITYJIbC, IPUOOPETEHHBIH 3IEKTPOHOM, eclii 3Heprus GpoToHa 10 paccesHus 1,02 M»aB.
4. OnpenenuTh, Kak M3MEHUTCS JJIMHA BOJHEI 1€ Bpoiiis sIeKkTpoHa aToMa BOJIOPOJa TPy Mepe-

X0JI€ €T0 C YETBEPTOM OOPOBCKOI OPOUTHI HA BTOPYIO.

5. Onpenenute, Ha CKOJIBKO M3MEHWIACh SHEPTUs JIEKTPOHA B aTOME BOJOPOJA MIPU U3IIyUYEHUH
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atomMoM (oToHa ¢ JruHON BOHBI (0,486 MKM.
6. DHeprus CBSI3HU s1ipa, COCTOALIETO U3 TPEX MPOTOHOB M YEThIpEX HEUTPOHOB, paBHa 39,3 M»B.
Onpenennute Maccy HEHTPAIBHOTO aToMa, 00JIaaI0NIEr0 STUM SIPOM.

7. Haiitu nmepuoj mojypacnaaa paJdOakTUBHOTO M30TONA, €CIM €ro akTUBHOCTH 3a 10 cyTok
yMeHblnIach Ha 24% 10 cpaBHEHUIO C IEPBOHAYAIbHOM.
8. Ompenenure nepuoj mojypacnaaa pajguoakTUBHOTO M30TOMA, €CIM 5/8 HauyaibHOro KOJUde-
CTBa sAJIep ATOr0 U30TOIMA pacnayiock 3a 849 cekyHI.
9. n°-Me30H pacnagaeTcs B COCTOSHHHM MOKOS HA [Ba Y-KBaHTA. [IpyHIMas Maccy MHOHA PaBHOM
264,1me, onipeeIuTe SHEPTUIO KAXKIOTO U3 BOSHHUKIITUX Y-KBAaHTOB.
[TonmHBIM KOMITIEKT 337249 COJEPKUTCS B COOPHUKE 3a/1a4 0 Kypcy QU3UKH (CM. TyHKT 7.1).

10.

11.

12.

13.

14.

Bompocs! aiis 3anuTel 1a0opaTOpHBIX paboT
Bonpocsl no pazneany 1.

BpaiarensHoe qBrKEHUE. YTII0BOE NIEPEMELICHHE, YTII0BAst CKOPOCTh U YITIOBOE YCKOPEHHUE.
Kunemaruueckue (GpopmyIibl paBHOMEPHOTO U paBHOYCKOPEHHOT'0 BpareHus. CBs3b JIMHEH-
HBIX U YIJIOBBIX XapaKTEPUCTHUK JBHKEHMUSL.
MoMeHT MHEepLMU MaTepUAIbHON TOUKH, CUCTEMBI MaTEpUAIIbHBIX TOYEK, Tena. TeopeMa
[reiinepa.
MoMeHT CHiIbl OTHOCHTENIBHO OCH BpauieHus. OCHOBHOM 3aKOH JMHAMMKH BPALIATEIILHOIO
JIBHKEHUS.
3akonbl Herotona. Macca. Cuita. Ha3BaTh OCHOBHBIE CHIIBI B MEXAHUKE U OIIUCATh UX CBOM-
cTBa (HarpasJieHHE, ClIOCO0 pacueTa, IpUpoa CHIIbI).
Kunemaruueckue (popmyIibl paBHOMEPHOTO U paBHOYCKOPEHHOT'O IIPSMOIMHEHHOTO ABHXKeE-
Husl. JIuHelHas CKopoCcTh, yCKOpeHue, nepemenienne. CpeqHsis 1 MTHOBEHHAs! CKOPOCTb.
MowmeHnT cuibl. MOMEHT MHEpLIMY MaTEPUAIbHON TOUYKH U Tesa. OCHOBHOM 3aKOH JUHAMUKHU
BpaLIaTeJIbHOTO IBM)KEHUS.. MOMEHT MMITYbca. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.
VYrnoBoe nepemeleHue, yrioBas CKOpocTb M yrioBoe yckopenue. Kunemaruueckue popmy-
JIbl PABHOMEPHOT'O 1 paBHOYCKOPEHHOT0 BpalieHusl. CBS3b JIMHEWHBIX U YITIOBBIX XapaKTepH-
CTHK JIBHKCHUSI.
BpamarensHoe nsrxenue teepaoro tena. Kauenue tena. @opMyibl KHHETHYECKOW SHEPTUN
BpAILAIOIErocs U KaTAIerocs TBeporo tena. IIpuHimn paboTsl yCTaHOBKH. 3aKOH COXpaHe-
HUSI SHEPTUM JJ1s1 MasiTHUKa MakcBera.
MowmeHnT cuinbl. MOMEHT MHEpLIMY MaTEPUAIbHON TOUYKH U Tena. OCHOBHOM 3aKOH JUHAMUKHU
BpalIaTeIbHOTO IBMXKEHHUS.. MOMEHT UMITYJbca. 3aKOH COXpaHEHHUsI MOMEHTa UMItyJbea. Oc-
HOBHOI 3aKOH JMHAMUKH BpalaTeIbHOTO JIBIKEHUS Yepe3 MOMEHT UMITyJIbca Tena (B 0600-
IICHHOM BHUJIE).
Kunemaruueckue (popmyIibl paBHOMEPHOTO U PAaBHOYCKOPEHHOT'O MOCTYMATEIbHOTO IBHXKE-
Hus. JIMHENHOoe nepeMenieHne, CKOpoCTh U yckopeHnre. HopmallbHOE M TaHT€HIIMATTbHOE
yckopenue. /luddepenimanbable CBA3M IMHEWHBIX XapaKTEPUCTUK JBHKEHUS (depe3 Ipou3-
BOJIHBIE).
Kunemaruueckue (popmyIiel paBHOMEPHOTO U PaBHOYCKOPEHHOT'O BPAIIATEIbHOTO JIBHKEHUSL.
VYri0Boe nepemMelieHre, CKopocts U yckopenue. Juddepenimanbabie CBSI3H yIIIOBBIX Xapak-
TEPUCTHK ABWKEHHS (depe3 MPOou3BOoAHBIE). CBS3b JIMHEHHBIX U YIIIOBBIX XapaKTEPUCTHK
JIBHKEHUSI.
Mexanndeckas sHeprus. [loTeHnmanbHas n KUHeTHYeCKast SHeprusl. Kunerndeckast SHEprust
MOCTYNATENbHOTO M BPALIaTEJIbHOTO JIBM)KEHUSI Tela. 3aKOH COXPaHEHHsI PHEPTUH Tejla, CKa-
TBHIBAIOIIETOCS C HAKJIOHHOM MJIOCKOCTH.
Buap! mexannueckoi aHepruu. @opMyJibl HOTEHIUMATBHON SHEPTUM (JUIs CUIIBI TSXKECTH U
CHJIBI YpyrocTH). @opMyIibl KHHETUYECKOW SHEPTHUH (1S TOCTYTATeIbHOTO U BpallaTeib-
HOTO JBWKEHHS). 3aKOH COXPaHEHHMsI TOJTHOM MEXaHUUECKOM SHEPIUH.
Pabora mexanuueckoil cuibl. @opmyna CBsI3U pabOThI CUIIBI TPEHUSI C U3MEHEHHEM MaKCH-
MaJIbHOW MOTEHLIMAIbHONW Hepruu mapa. [IpuHimn paGoThl YCTAaHOBKU IO MCCIIEI0BAHUIO
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

N

o1

10.

11.

12.

13.

14.

CHJIbI TPEHUSI.

Bunpl Tpenus. Cuia TpeHuUs! CKOJIbKEHUs, KaueHUs U MOKOs: (hopMyJIbl, CBOMCTBA, Kodddu-
LIUEHTHI TPEHUS U CIIOCOOBI UX YMEHBIICHHUSI.

Teuenne xuakoctu. JInuaum Toka. TpyOka TOoKa. YcTaHOBHBIIEECS TEUCHHE >KUIKOCTH. Pe-
UMbl TEUCHHUS )KUAKOCTU U UX XapakTepHble ocobenHocTu. Yncno PeliHonbca.

VYpaBuenue HepazpeiBHOCTH. YpaBHenue bepuymmu. Cocrapistomume 1aBiaeHus (THIpocTaTu-
YeCcKOe, CTaTUUECKOoe, TMHAMUYECKOEe) U MMPUYMHBI UX BOSHUKHOBEHUs. YpaBHeHue beprysmmm
TSI TOPU30HTAIBHOM TPYOKH.

Bsizkocts. Koadduiments! tuHaMudeckol 1 KUHEMAaTH4eCKOM BS3KOCTU. 3aBUCUMOCTD BSI3-
KOCTH >KHJIKOCTEH U ra30B OT TEMIIEpaTyphl U €€ KaYeCTBEHHOE OObSICHEHHUE.

3akon Ilackains. [laBinenue cronda sxunkoct. Cuna Apxumena. Y cioBus IU1aBaHus Tena (Te-
JIO TOHET, BCIUIBIBAET, YPABHOBELICHO B )KUIAKOCTH).

WneanbHast xxuaxocts. Bsaskocts. [lonbemHas cuiia u 1000BO€ COIIPOTHUBIEHUE, IPUUMHBI MX
BO3HUKHOBEHHSI.

[Ipyxunnbiii MasTHUK. @opmyna TomrcoHa i neproja KojaeOaHui MpyKUHHOTO MasiT-
HUKA. 3aKOH COXPaHEHUS SHEPTUU TS KOJIeOaHH MPYKUHHOTO MasiTHUKA.
HuddepennnanbHoe ypaBHEHHE TapMOHMYECKHX KOJICOAHWI MPYKUHHOTO MasTHUKA H
ero pemenue. [lepuon, yacrora, kpyroBasi (IMKJIMYECKas) 4aCTOTa, aMILIUTYa, (a3a Ko-
neGaHuii.

3akoH ['yka B auddepenunanbHoi U UHTErpanbHoi hopme. OTHOCHUTENbHAS U aOCOMIOT-
Has nedopmanus. Mexanudeckoe HampspbkeHue. J[narpamma pactsokeHus. [IpenenbHbie
TOYKHU Ha JUarpaMMe pacTsKEHUS.

du3ndecKuii 1 MaTeMaTHIeCKuii MassTHUK. [IpuBenenHas JiinHa GU3NIECKOTr0 MasSTHHKA.
®opmyna nepuoa KoneOaHuil GU3NIECKOro U MAaTEMATHUECKOTO MasiTHUKA.

Bonpocsl no pazneny 2.
[Tapametpsl cocTosiHUS ra3a. TepMoOAMHAMUYECKUN ITPOLIECC U PABHOBECHE.
VYpasuenue Knaneiipona u Menaeneea-Knaneiipona.
N3omporneccs (A1 KaXKI0ro U30IpoLecca 1aTh ONpe/esieHne, 3aucaTh 3aK0H, IIOCTPOUTh
rpaduku B koopauHarax PV, PT u VT).
[lepBoe Hauano TepMOJMHAMUKHU, €r0 MPUMEHEHUE K u3omporeccaMm. MosipHbIe TeIo-
€MKOCTH.
VYpasuenue Maiiepa. Koaddunment Ilyaccona.
AnuabatHslii porecce (3anucars GopMmyiy, IOCTpOUTh Tpaduk B KoopauHatax PV u onu-
caTh OTJIMYUE OT U30TEPMBI).
IToBepXHOCTHOE HATsKEHME M MEXaHU3M ero oOpa3zoBaHHs (cM. MeTonndky). CMauuBa-
Hue. KanwinspHble sBIeHUS.
OCHOBHOE ypaBHEHHME MOJIEKYJSIPHO-KMHETHYECKOM Teopud. Mnpeansnbiii ra3. Ilkana
KenbBHHA U Llenbeus.
KIIJ] TerutoBoro nsuratesns u uaeaibHon MamuHbl KapHo.
Peanbublii ra3. YpaBHenue Ban-/lep-Baansca.

Bonpocsl no pasneay 3.

HanpskeHHOCTh M MOTEHIIHMAT AJIEKTPOCTATUYECKOTO MOJIs, CBsI3b MKy HUMH. CUioBbIe
JIMHUM U 3KBUIIOTEHLIMAJIbHBIE IOBEPXHOCTH, UX B3aUMOCBsA3b. BekTop rpaguenta. I1pun-
UM CYTEPIO3ULIAH MOJICH.
Teopema I"aycca miast 3eKTPOCTaTHYECKOTO MOJS B Bakyyme M BemiecTBe. PaboTa moss.
Teopema o HUPKYISILIMKM BEKTOPa HANIPSKEHHOCTH.
IIpoBOAHMKY B JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE PAaBHOBECUS 3apsl0B B IPOBOJHMKE.
JIMDIEeKTpUKHY B 3JEKTpOocTaTuYecKoM mosie. Tumbl quanektpukoB. [lonspusanus u ee Bu-
nbl. Ilonspu3oBaHHOCTB, OUAJIEKTpUYECKasl MPOHUIIAEMOCTh U BOCIPUHUMYHMBOCTH. JJIEK-
TPUUECKOE CMEILIEHNUE.
DNEeKTPOEMKOCTh MPOBOJHUKA U KOHAEHcaTropa. CBsA3b HaNpsKEHUS W HAIPSHKEHHOCTH,
CBSI3b 3apsJia C HANPSKEHHEM B KOHJIEHCATOPE.

18



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.
27.

28.
29.

30.
31.
32.
33.

34.

EmkocTh miiockoro xonzaeHcatopa. CoequHeHUs] KOHAEHCATOPOB (cxema U pOpMYJIbl IS
pe3yabTupyromux 3Hauenuit q, U, C). DHeprus 3apsKeHHOTO MPOBOJAHHUKA, KOHJEHCATOPA.
O6beMHas IIOTHOCTb SHEPTHH.
IIpoBOAHMKY B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PaBHOBECUS 3apsI0B B IPOBOJHUKE.
JIMBIIEeKTPUKHY B 3JIEKTPOCTATUYECKOM noje. Tumbl nusnektpukos. [lonspusanus u ee Bu-
nbl. Ilonspu3oBaHHOCTh, OUAJIEKTpUYECKasl IPOHUIIAEMOCTh U BOCIPUUMYUBOCTb. DJIEK-
TPUYECKOE CMELICHUE.
@dopmysa CONPOTUBIIEHUS IPOBOJIOYHOIO MPOBOJHUKA. 3aBUCUMOCTb COIPOTUBIICHMS
MIPOBOJHHMKA OT TEMIEPATyphl U €€ KauecTBeHHOe oObscHeHue. 3akoH JIxoyns - JleHua
(uaTerpanbHas u quddepennuansaas Gopma).
3akonbl OMa B MHTErpaabHOU (hopme (1T HEOJHOPOIHOTO YYacTKa ILEMH, JJIsi OJHOPOJI-
HOTO y4YacTKa LM, JUIS 3aMKHYTOU (moiHo#) nenu). 3akoH Oma B nuddepeHuanbHon
dopme. Coenunenus pe3uctopos (cxema u popmynsl st U, I, R).
[IpaBuna Kupxroda. Y3en nenu, He3aBUCUMBIA KOHTYp, MpaBUiIa PACCTAHOBKU 3HAKOB.
3anaua Ha mpuMeHeHue npasui Kupxroda.
3akon [xoynsa — Jlenna B unterpanbHoi U quddepeHunansHoi popme. MOIIHOCTH TOKA.
@opMyIIBI IOJIHOM U ITOJIE3HOM MOIIHOCTH B 3JieKTprueckor nenu. KIIJ[ ncrounuka Toka.
Coenunenus pe3uctopos (cxema u ¢popmynsl 11 U, I, R). @opmyna conpotuBieHus mpo-
BOJIOYHOI'O [TPOBOJHUKA. 3aBUCUMOCTb COIIPOTUBIIEHUSI IPOBOJIHUKA OT TEMIIEPATYpPhI U €€
KauecTBEeHHOE 00bsicHeHHE. CBEpXIPOBOAUMOCTD.
[TonynnpoBOIHUKH, UX OTJIWYHE OT MPOBOJHUKOB M JUDJIEKTPUKOB. DJIEKTPOHHAS U Jbl-
pOYHas MPOBOJAUMOCTbH B IMOTYIPOBOAHUKAX. MexaHn3Mm o0pa3oBaHus AbIPOK.
CobcTBeHHas M MpUMECHasi MPOBOAUMOCTh B MOJIYNpoBOoAHMKAX. [lomynpoBoaHUKHN p- U
N- TUNA, UX [OJIyYEHHE.
[MonmynpoBoHUKOBBIH 110A. OcoOEHHOCTH Pa0OTHI IMOJA B MPOIMYCKHOM M 3allOPHOM
HarpaBjeHuu. TpaH3ucrop.
MaruauTtHoe 1nosje, ero xapakrepucTuku. CHUI0BbIE TUHUM.
Cuiia Jlopenua u cuna Amnepa. 3akon buo-Casapa-Jlannaca. MarautHoe nosie 3emMitH.
OcHOBHBIE TIOJIO’KEHUSI TEOPUH 3JIEKTPOMAarHUTHOTO 1mojis MakcBenna. YpaBHeHuss Makc-
BEJLIA.
Teopema o nupkynsiuuu Bektopa B. Teopema ["aycca ajist MarHuTHOro MoJisi B BAKyyMe.
3agaua Ha MPUMEHEHHE MpaBuUiIa MPaBOro BUHTA (MarHUTHOE MOJI€ MPSIMOTO MPOBOJHUKA U
KpYyroBOT'O BUTKA) U IPaBUJIa JIEBOM PyKH (HaIpaBI€HUE CHUII).
®deppo-, napa- U IUAMarHeTHKH, UX OTIMYUTEIbHBIE OCOOCHHOCTU. MexaHu3M (hopMHUpo-
BaHUs OCTaTOYHOM HaMarHW4YeHHOCTU y ¢peppomarHeTHKoB. Jlomensl. Touka Kropu. [lerns
TUCTEpe3nca.
MarnautHoe nose. [Totok BekTopa B.
SIBIIeHUE DNEKTPOMAarHUTHOM UHAYKIMH U caMOMHAYKUIMU. [IpaBuio JIenua.
HamaranumBanne marHeTnkoB. Makpo- u Mukporoku. Hanpskennocts H m munayknus B
MarHMTHOTO TOJIsl, UX B3aUMOCBSI3b.
MarauTHas TPOHUIAEMOCTh M MarHUTHas BOCIPUUMYMBOCTh. TeopeMa O HUPKYISALUU
BekTopa H.

Bonpocsl no pazaeay 4.
3aKOHBI OTPAXXEHMS W IPEJIOMIIEHHS CBETOBBIX BOJIH. 3aKOH IPSIMOJMHENHOrO pacipo-
CTpaHEHUs CBeTa. 3aKOH HE3aBUCHUMOCTH CBETOBBIX IMY4YKOB. JIMH3BI (BUABI, OCHOBHBIE JTY-
4u, GOpPMYJIa JIUH3HI).
OTHOCUTENHHBIA U a0COJIFOTHBIM TOKA3aTeNd MPeOMIICHHS. SIBJICHHE MOJHOTO BHYTPEH-
Hero oTpaxkeHus. Jlucnepcus ceera.
[TonstpuzoBanHbIi cBeT. Buasl nossgpusanuu. Yron u 3akoH bprocrepa. 3akoH Maimroca.
[ToBOpOT MIOCKOCTHU MOJSAPU3ALHH.
UnTepdepenius u audpakuus cBera. Y clIoBUsS BOSHUKHOBEHUS UHTeppepeHuu. benbrii u
MOHOXPOMAaTHUYECKUI CBET. YCIIOBHSI MAakCUMyMOB M MUHHUMYMOB. Pa3HocTh ¢a3 u pas-
HOCTb XOJa.
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o

OmnpiT FOHra. MHTEpdepeHius B TOHKUX TUIeHKaX (xox aydei). [I[pocBeTiaeHne onTHKHy.

6. Konbua HeioToHa, X0a MHTEpepupyOmUX Tyyell u HalmonaemMas KapTUHa B OTPakKeH-
HOM U MIPOXO/ISIIIIEM CBETE.

7. Hudpaxuus. [puamun [olirenca-®Openens. Teopust 300 Openens (PUCYHOK pacmpeene-

HUS 30H Ha BOJIHOBOM MOBEPXHOCTH, (hopmyiia paanyca 30H Openens).

Judpakuus Ha KPYrjioM OTBEPCTUU U JUTMHHOW IIETIH.

9. JudpakuuoHHas pemieTka. Y cJIOBHUE INIaBHBIX MAKCUMYMOB U MUHUMYMOB ISl AU paKiiu-
OHHOM pemretku. JudpakiuonHas kapTiHa B MOHOXPOMAaTHYECKOM M Oeiom cBete. Pas-
pelaronas CiocoOHOCTh NU(PPAKIIMOHHON PELIETKH.

10. KopnyckynsipHOo-BOJTHOBOM ayaiin3M cBera. KBaHT cBeta. DHeprus, Macca U UMITYJIbC (o-
TOHA.

11. SIBnenue dotodaddekra. Buapl dotodrddekra. [Ipuniun paboTel MOTYIIPOBOIHUKOBOTO
¢dorosnemenTa.

12. YpaBuenue DiHmTelHa Ay BHemHero ¢otodddexra. KpacHnas rpanuma ¢ororddexra.
Pabota BbIxoza sekTpoHa. 3akonsl CToJeTOBA.

13. Cnextp. Buasl criektpoB. CrieKTpsl UCyCKaHus U noriomienus. CeKkTpaabHbIi aHAIu3 U
€ro MprUMEHEHHeE.

14. Monens atroma Peszepdopaa — bopa. [loctynatet bopa.

15. Obpa3oBanue crekTpa u3aydeHus aroma Bogopoaa. @opmyna bamsmepa.

16. CnekrpanbsHbie cepuu Jlalimana, bansmepa, [lamena.

17. Slenenne dorodaddexra. Bunpr potorddexra. [Tpunimn paboThl BAKYyMHOTO W Ta30Ha-
MOJIHEHHOTO (POTO3TIEMEHTA, UX BOJIBT — aMIIEPHBIE XapaKTEPUCTHKHU.

18. TerutoBoe m3ny4deHWe u ero ocoOeHHOCTH. CIeKTpasibHas HMCITyCKATeJIbHAS W TIOTJIOIIA-
TebHas ciocoOHOCTh. IHTerpaibHast YHepreTHYecKas CBETUMOCTb.

19. AGcomoTtHo yepHoe Teno. Cepoe Teno. 3akon Kupxroda.

20. 3akon Credana — bonbimana. 3akoH Buna. ['paduk 3aBHCUMOCTH HCITyCKaTEIbHON CIO-
COOHOCTH TeJa OT JJIMHBI BOJHBI IPH Pa3HBIX TEMIIepaTypax.

21. Tloctynatsl bopa. O6pazoBanue CieKTpa U3TydeHus: aToMa BOJIOPOa.

©o

IlepeyeHb BONPOCOB, BBIHOCUMBIX HA IPOMEKYTOYHYI0 ATTECTAIUIO (3a4eT ¢
OLIEHKOM)
Bomnpocsl Kk 3a4eTy C OLIEHKOM

Pa3gen 1. «®uzndeckrue OCHOBEI MEXAHHUKH))

1. Tlpemver pusuxr. MeToms! (PU3HHYECKOTO HCCTIENOBanus. Poib (DH3MKK B Pa3BUTUN TEXHUKH U BITHSHHE
TEXHUKU Ha pa3BUTHE QU3UKH.

2. MexaHuuecKoe JBIKEHHE Kak NpocTeiiias opMa IBiKenns matepun. Knaccudeckas Mexanuka. [Tpo-
CTPAHCTBO M BPEMS B KJITACCHUYECKOW MeXaHUKE. DH3NYECKUE MOJIEITH.

3. Kunemaruueckoe ONMCaHUe JBIKeHUs ToukU. CKOPOCTb U YCKOPEHHE MPU KPMBOIMHEIHOM JIBHKEHUH.
HopmarnbHoe 1 kacatelibHOe (TaHT€HIMATIBHOE) YCKOPEHHSI.

4. JIBwKeHre TOUKH TI0 OKPYKHOCTH. BEKTOpBI YIIIOBOM CKOPOCTH M YIJIOBOTO yCKOpeHHs. CBsi3b JMHE -
HBIX CKOPOCTEHN M YCKOPEHHH C YITIOBBIMU CKOPOCTSIMU U YCKOPEHHSMH.

5. Jlunamuxa. Mexanuueckas cuctema. Cua. Macca n ummyise. CoBpeMeHHast TPakTOBKA 3aKOHOB Hbo-
ToHa. CUJTbl B MEXaHUKE.

Hmimynbc crcTeMbl MaTepHATbHBIX TOUEK. 3aKOH COXPAHEHNS UMITYJIbCA.

O606menHas popmymponka Il 3akona Hetorona. 3akon BcemupHoro Tsarotenus. LlenTp macc me-
XaHUYECKON CHCTEMBI, 3aKOH JIBIKEHUS IIEHTpa Macc. J[BHKeHre Tell ¢ IepeMEeHHON MacCo.

8. DHeprus xak yHMBEpcalbHas Mepa PasIMYHbIX (POPM JBIKEHHS M B3aUMOJEHCTBHS. Pabora CHITbL
KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CHIIBI. MOITHOCTB.

9. Kunerndeckast SHEPIrud MEXaHWYeCKOM cucTeMbl. I loTeHianpHas SHEPIus.

~N o
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10.
11.
12.
13.

14.
15.
16.
17.
18.

19.

3aKOH COXPaHEHUsI SHEPTHU B MEXAHUKE. Y Iaphl.

MowmenTt unepuuu. Teopema IllTelinepa.

MowmenTt cuiibl. OCHOBHOE YpaBHCHHUEC JUHAMUKHU BpallaTCIIbHOTO ABUKCHUA TBCPAOI'oO TCIa.
Kunerndeckas sHeprusi BpaIlalomerocss U KaTsIIerocsi TBepAoro reia. Pabora npu BparmaresHOM

JIBIDKEHUM.

MoMeHT uMItybca MaTepUaIbHOM TOYKH, MEXaHUYECKOW CUCTEMBI U TeJa. 3aKOH COXpaHEHUs

MOMCHTAa UMITYJIbCa.

OcHOBHOE YpaBHCHHUEC JUHaAMHUKH BpallaTCIbHOI'0O ABHXKCHHUA TBEPAOro TCjia B 0606H_ICHHOM

BUIC. 3aKkoH COXpPAaHCHUSA MOMCHTA UMITYJIbCA.

Hedbopmanus B TBepaom Ttene. 3akoH ['yka. Koaddumment Ilyaccona. Iuarpamma pactsixke-

HU.

I'unpocratnka HecKnMaeMol skunkocTd. Jlapinenue cronba xuakoctd. Cunma Apxumena. YCloBUs

IJ1aBaHus TCI.

CranuroHapHOe TEUEHUE WJICATbHOM JKUIKOCTU. Y paBHEHHUE HEPa3pbIBHOCTH. YpaBHeHHE bep-

HYJUIN.

Bsrocts xuakocty. Pexxumbl Tedenns. Yucro PeliHomnbica. MeToibl onpeieieHust BI3KOCTH.

Paznen 2. «MogekyisipHas d)I/ISI/IKa U TCPMOJAHMHAMMKA)

20.

21.

22.
23.

24,
25.

26.
21.
28.

29.

30.

3L

CratucTuueckuil U TePMOJUHAMUYECKUN METOIbI HccienoBanusa. OCHOBHOE ypaBHEHUE MOJIe-
KYJISIPHO-KUHETHYECKON TeOpUH WJeallbHbIX ra3oB. TemneparypHas mkana Llenscus u Kens-
BHHA.

CpenHsisi KMHETUYECKasi SHEPrus MoJeKyl. MoJeKyIspHO-KHHETHYECKOe TOJIKOBaHHE abco-
JTIOTHOM TeMIlepaTypshl.

Pacnpenenenne MakcBeiuia MOJIEKYJT U€aIbHOTO Ta3a.

Pacnipenenenne bonbiimana u 6apomerpuueckas popmyna. CpenHee YUCIO CTOJIKHOBEHUN U
cpenHsis AMHa cBOOOAHOTO Mpobera.

Tepmonnnamuyeckue napamerpbl. TepMoIMHaMHUYECKOE PaBHOBECHE U MpOIecC. Y paBHEHHE
COCTOSIHMS MIeaIbHOrO rasza. M3omnpoueccsl.

[lepBoe Hauano TepmMoanHaMuku. Paborta raza. TemnooOMeH, KOJIMYECTBO TEIUIOTHL. BHyTpeH-
Hsis DHEPTrUs uaeanbHoro rasa. Yucno creneHeil cBOOOIbI.

[IpumMeHeHMe nepBOro Havajia TEPMOJIMHAMMKH K U30MporieccaM. AauabaTHbIi mporecc.

Tennoemkxocts. YpaBuenue Maiiepa. Koapdunuent [lyaccona. Iloaurponsslii mporecc.

Hukaer. Tepmuueckuid KITJ[ nukna. TenmoBele ABUTAaTeNH, XOJOAUIbHBIE MAaIIMHBL. Teopema
Kapno. [ukn Kapso u ero k.nm.x1. Bropoe Hagano TepMoIuHaMHUKH.

OObpatumble 1 HeoOpaTuMble mporecchl. DHTponus. HepaBenctBo Knaysuyca. Onpenenenue
SHTPOINMM PAaBHOBECHOM CHCTEMBI Y€pe3 TEPMOAUHAMUYECKYIO BEPOSITHOCTh MAaKPOCHUCTEMBI.
Teopema HepHucra-Ilnanka.

Cunpl ¥ OTEHUMATbHAsI SHEPTUS MEKMOJIEKYJISIPHOTO B3auMOJIeHCTBUS. Y paBHeHHe Bau-nep-
Baanbca. M30otepMbl Ban-nep-Baanbca 1 3KCriepUMEHTaIbHbIE U30TEPMBI.

SBnenue nepenoca. {uddysus, TemIonpoBoIHOCTb, BHYTPEHHEE TPEHUE.

Pa3zpea 3. ««QIEKTPOMATHETH3M)

32.
33.
34.
35.

36.

DIIEKTpUYECKUE 3apsabl. 3aKOH COXpaHEHUs 3apAnoB. Bzanmoneiicteue 3apsaoB. 3akoH Kyio-
Ha.

3J'ICKTpOCTaTI/I‘-ICCKOC MoJIC, €ro XapaKTCPpHUCTUKU. 3KBI/IHOT6HI_[H8.JIBHLIC MMOBCPXHOCTHU U CHUIIO-
BBIC JIMHUU BJICKTPOCTATUYCCKOTI'O I10JIA. HpI/IHHI/IH CYIEPIIO3 NN MOJICH.

IToTok BCKTOpPA HAIPSAKCHHOCTH JJICKTPOCTATUYCCKOT'O ITOJIA. TeopeMa Faycca (IlJ'DI BaKyyMa).

[ToreHnanbpHBIN XapakTep dNeKTpocTaTnyeckoro nois. [lonstue norennuana. Pacuer paboTsl
IIpH TIepEMENICHNH 3apsijia B deKTpocTaTuueckoM mnoie. [upkynsanus Bextopa E anekrpocra-
TUYECKOTO MOJIS.

Onpenenenre pasHOCTU MOTEHIMANOB B AJIEKTPOCTaTHYECKOM ToJie. CBA3b HANPsSKEHHOCTH U
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noTeHmana. [ paiuenT noreHyana.

37. TIpoBoaHMKHM B 3JEKTPOCTATHUECKOM ToJie. PaBHOBecCHe 3aps10B B MPOBOAHKKE. EMKOCTh Mpo-
BOJHHKOB.

38. EmkocTb koHaeHcaTopoB. CoeIMHEHNs KOHIEHCATOPOB. JHEPTUS 3apsSIKEHHOTO KOHIEHCATOPa.
39. Dueprus saeKTpocTaTHIECKOro 10151, OObeMHas IIOTHOCTh SHEPTHH TIOJI.

40. Tunsl ausnekTpukoB. Ilonsgpusanus AUSIEKTPHKOB M €€ BUIBL. 1I0MSpU30BaHHOCTH JUDIEK-
TPUKOB. JluaneKkTpudeckass BOCHPUMMYMBOCTh M IPOHHULIAEMOCTb. BEKTOp 3JIEKTpUUECKOro
CMEILEHUS.

41. CroGoauble u cBsA3aHHEIE 3apaabl. Teopema aycca mis nonst B gudnekTpuke. CerHeTodseK-
TPUKH. DIIEKTPUIECKOE I0JI€ B OJTHOPOTHOM JTUIJIEKTPHUKE.

42. TIoCTOSHHBII 3EKTPUUECKUIT TOK, YCIOBHS €ro CyIECTBOBAHUS U OCHOBHBIE XaPAKTEPHCTHKH.
Croponnue cuibl. [Tonstue 2JIC n HanpsiKeHuUs.

43. ConpoTuBieHKE IPOBOJIOYHOrO MpoBoHuKa. CoeuHeHus MPoBOIHUKOB. TemnepaTypHas 3a-
BHCHMOCTH CONIPOTUBJICHHS U €€ KaYeCTBEHHOE 00bsiICHeHHE. CBEPXIPOBOIUMOCTb.

44. 3axon OMa B UHTErpanbHO (opMe I OJHOPOJHOTO U HEOJHOPOIHOTO YYaCTKOB IIeTH, JJIs
HOJIHOU LETIN.

45. Tlpasuna Kupxroda.
46. 3akon Jlxoyns — Jlenna B uHTErpanbHoii Gpopme. MOIHOCT TOKA.
47. 3akon Oma u JIxoyis — Jlenna B quddepeHnmansHoil popMe.

48. Dnextpuueckuii Tok B MeTamnax. Knaccudueckas Teopus snekTponposoaHocTu. Tok B BakyyMe.
DOMuccus 3IeKTPOHOB. ['a30BbIe pa3psiabl.

49. TonynpoBoauuky. 30HHas Teopusi TBepaoro Tena. CoOCTBEHHas ¥ IIPUMECHAsS IIPOBOIMMOCTE
MOJIYITPOBOJIHUKOB. J(Ho.

50. MarauTHOE 110J1€ M €10 XapaKTepUCTHKH. MaKpo- 1 MHKPOTOKH. Bo3/1€elicTBIE MarHUTHOTO TO-
JI1 Ha PaMKy C TOKOM M Ha NPSMOJIMHENHBIN IPOBOJAHUK C TOKOM.

51 CutoBBIe TUHUHM MarHUTHOM WHAYKIHUU. CuitoBas KapTuHa MAaroHuTHOI'O I1OJIse HpﬂMOHHHeﬁHOFO
IMPOBOAHHKA C TOKOM U KPYTrOBOT'O BUTKA. HpI/IHIII/IH CYIICPIIO3UITUHU MArHUTHBIX IOJICH.

52.3axon buo — Casapa — Jlamaca.

53.Bo3neiicTBHE MAarHUTHOTO TOJISI HA nBwxymmiics 3apan. Cuna Jlopenua. JIBuxenue 3apsiia B
MarHuTHoM noJie. Dddext Xoma.

54.Buxpesoii xapaktep MarauTHOro nojs. Teopema 'aycca M Teopema O UMPKYJIALMM BEKTOpA
MarHUTHOM MHIYKLIMU (B BaKyyMe).

55. HamarununBaHue MarHeTHKOB. Hanps:keHHOCTh MarHUTHOTO I10Js. MarHuTHas IIPOHHIAE-
MOCTbh U MarHUTHasi BOCOPUUMYHBOCTb.

56. JlnamarHeTuKm, mapaMarHeTUKU U pepPOMarHETHKH.

57.Cesi3b BekTOpoB B 1 H. 3akoH moysiHOTO TOKa JUisi MarHUTHOTO TOJIsI B BeliecTBe. Teopema o
HUpKyIsuuu BekTopa H.

58. DnexrpomaranThas uaykuus. DJC MHAYKINHE B MOABMKHBIX U HENOJBUKHBIX POBOTHUKAX.
Bpamenue pamku B MarHuTHoOM mosie. Toxu Dyko.

59. Camounnykuusi. UHIyKTUBHOCTh MpoBOAHMKA. 3akoH Jlenna. B3ammuas mHnykmus. TpaHc-
(dhopMaTophl.

60. PaboTa o nepeMeIeHnIo IPOBOAHUKA C TOKOM B MAaTrHUTHOM I10JIe. DHEPrHsi MATHUTHOTO MOJIs
B cojieHouie. [ITOTHOCTh Hepruu MarHUTHOTO TMOJIS.

61. Buxpesoe snektpuueckoe moie. Tok cmemenus. Cucrema ypaBHeHWit MakcBelnna B HHTe-
rpajgpHOU (hopme.

62. KonebarensHelil koHTyp. [Ipeobpa3oBaHue sHEPruy Ha pasIMYHbIX dTanax Kojedanus. Judde-
pEeHIANIbHBIE YpaBHEHHUs CBOOOJHBIX HE3aTyXAIONUX U 3aTYXAroMIUX KOJIeOaHWi B HEM U HX
peleHus.

63. JluppepennuansHoe ypaBHEHHE SIEKTPOMArHMTHON BOJHBI M €ro pemenue. CKOpoCTh pac-
IIpoCTpaHeHus BOJHbIL. Bekrop YMoBa — IlolituHra. DHepreTnueckue XapakTepUCTHKH DJIEK-
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Pazpea 4.

TPOMarHUTHBIX BOJH. IlIkana s7eKTpOMarHuTHBIX BOJIH.
«Onruka v 3emenTsl KBaHTOBOM DU3HKI

64.
65.

66.

67.
68.
69.
70.

71.
72.

73.
74.

75.
76.

7.
78.

79.
80.

81.
82.

83.
84.

Onrtuka. 3akoHbI reoMeTpruueckoil onTuku. [loiHOEe BHYTpeHHEE oTpakeHue. JIMH3bI.

WnTtepdepennus cBera. YcioBUs BO3HHUKHOBEHMsI MHTepdepeHunu. MeTosl BEeKTOpHOW aua-
rPaMMBbI JUIsl CJIOKEHUS ABYX MJIM HECKOJIBKHUX BOJIH.

[TpuHuMn nosyyeHUs: UHTEPPEPEHIIMOHHON KapTUHBL. Y CIOBHS MAaKCUMyMOB U MHHHUMYMOB.
Pa3nocts ¢a3 u pa3HOCTh X0Aa.

Wutepdepennus B Tonkoi mieHke. Konpua HeroToHa.
Hudpakuus ceera. [Ipuanun [oiirenca-dpenens. 3oas1 OpeHens.
Judpakius Ha KpyriaoM oTBepcTuu. Judpakius Ha IIMHHOHN IIETH.

Hudpakiuonnas pemierka. I 1aBHbple MaKCUMyMBI. [ 1aBHBIe MUHUMYMBI. Paspemaromas cro-
COOHOCTb.

HOJ'IHpI/I?)OBaHHHﬁ CBCT. BI/II[BI IOJIApU3alru. Crioco0x1 IMOJIYYCHHUS IMMOJIAPU30BAHHOI'O CBETA.

IIpoxokaeHne eCTeCTBEHHOI'O CBETa uepe3 MoJisipu3aTop U a”anuzarop. [loBopoT miockocTtu
TOJISIPU3AIUH.

[Tonsipu3zanus cBera Npu OTPAKEHUHU U MPEIOMIICHUN Ha TPaHULE IU3JIEKTPUKOB. 3akoH bpro-
crepa. J[BoliHOE nydenpesioMIICHHE.

KopryckynsipHO-BOJTHOBOH Ayaiin3m cBera. KBaHT cBeTa. DHeprusi U ummyibe GoToHa. Buerni-
HUH HoTOdPEKT.

CeeroBoe naBnenue. OnbiTel Jlebenepa. Dddext Kommnrona.

TennoBoe wusnydenue. 3akoH Kupxroga. AOcomorHo uepHoe Tteno. 3akon Credana-
bonbimana. 3akon Buna.

TemnoBoe H3JTy4YCHHUC. d)opMyna IInanka. Pacnpez[eneHI/Ie SHEPTHUU B CIICKTPC HU3JTYUYCHUSA IIO
4aCTOTC U JJINHEC BOJIHBI.

Mopnens aroma Tomcona u Pesepdopna-bopa. Ombeitel Pesepdopaa mo paccesHuio ambga-
YacTull. DMIIMPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.

VYpoBHU 3HEPrUM aToma BoJopoia. KBaHTOBBIE UKClia: TJIaBHOE, OpOUTAIbHOE, MArHUTHOE.

BonHoBble cBoiicTBa MuKkpoyactull. [{nuna BoaHs! 1e bpoiins u ee cBoiictBa. BonHoBas QpyHk-
L.

CooTtHomieHue HeonpeneneHHocteil ['elizenoepra. Ypasuenue [lpeaunrepa.

CocraB aTOMHOTO sijpa. XapakTEPUCTUKU sApa. S aepHbie cuibl. JHEPTHs cBs3M sapa. [ledekt
Macc. DHepreTuueckuil 3G GHeKT saepHO peakinu.

PannoakTrBHOE M3IydeHUE M €0 BUABL. 3aKOH PAJMOAKTUBHOIO pacmaja. SljaepHble peakiuu.
Henenwne saep. Cunres siaep. [lonsTrHe 0 TO3UMETPUM U 3AIIUTE.

OCHOBHBIC KIIACCHI QJICMCHTAPHBIX YaCTULI.

6.2. Onucanue nmokasaresjieil 1 KpUTEepueB KOHTPOJISl YCIIEBAeMOCTH,
ONUCAHNE HIKAJ OlleHNBAHUSA

Kputepun onieHKu pemieHus 3ajadd MpU 3aluTe J1abopaTopHOU paboThI, Ha

3a4eTe C OLIEHKOM:

S 0a/1J10B BBICTABISIETCS CTYACHTY, €CJIM B JIOTUYECKU BHICTPOCHHOM PEIICHUU
MPaBUIILHO yKa3aHbl (JOPMYJIIBI BCEX HEOOXOAMMBIX (PU3MUECKHX 3aKOHOB C TIO-
SICHEHUSIMH, ClIeJIaHbl Bce He0OX0IMMbIE MaTeMaTH4eckie npeoOpa3zoBaHus, py-
CYHKH (IIpH HEOOXOIUMOCTH), MOTY4YEH MPaBUIIbHBIN OTBET;

4 0aJu1a BBICTABIIETCS CTYICHTY, €CIIM B OTBETE YKa3aHbl BCE HEOOXOAMMBbIE
(bu3nUecKue 3aKOHbI C MOSICHEHUSMHU, MPUBEJIEHBI PUCYHKH (MpU HEOOXOAUMO-
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CTH), HO B MOSICHEHUSX K (PU3MUECKUM 3aKOHaM WM B PUCYHKE COAEpKATCs He-
TOYHOCTH, WX JOINYILEHAa MaTEMaTUYECKUE OIINOKA MPU PELICHNH;

e 3 0aJy1a BBICTABIISIETCS CTYJEHTY, €CJIM B OTBETE yKa3aHbl TOJIBKO HEO0OXOMHU-
Mble (pU3NUECKHE 3aKOHBI WIIM PUCYHKH (IIPY HEOOXOIMMOCTH), WII B 3aKOHAX U
PHUCYHKE JIOMYIIECHbI OITHOKH;

e 2 0ajia - pelIeHNE HE CONEPKUT OCHOBHOM MOHATUMHBIM anmapar 1o TeMe 3a-
Ja4u.

Kputepuu olieHKH BOMPOCOB JJIs 3aIUTHI JIAOOPATOPHBIX padOT:
® «3a4eT» BBICTABIIACTCA CTYJIEHTY, €CJIM B OTBETE HAa BOMPOC MPABUIILHO yKa3a-

Hbl Bce HEOOXoAuMbIe (PU3UUYECKUE 3aKOHBI U OMPEEICHUS C MOSICHEHUSMH,

MPaBUJIBLHO OMHCAHBI SBJICHUS WJIK B OTBETE COJIEPKATCS HE3HAUUTEIIbHbIC He-

TOYHOCTH;

® «He3a4er» - OTBET HE COAECPKUT OCHOBHOM IMOHATUMHBIN anmapar 1o TeMe BO-
npoca

Jlnst momycka K 3a4eTy ¢ OLIEHKOM CTYAEHT 00si3aH 3alllUTUTh BCE BBIMOJHEH-
HBIC JJA0OpATOPHBIE pabOTHI HA OLICHKY «3a4eT».

HTorosas oreHka mo 3amure 1adopaTopHO paboThl «3a4eT» WK «He3a4eT»
OTIpeJIeNIsIeTCsl IO cpeHeMy Oalury perneHust 3-X 3ajaad 1mo teme pabotel: 2,5 — 5
0a10B — «3aver»; 0 — 2,4 0a1a — «He3ayeT» U OTBETaM C OICHKOM «3auer» Ha
BOIIPOCHI JIJIs 3aIUTHI TabopaTopHO# paboThl. IToropas oreHka mo 3ammure jJabopa-
TOPHON PabOTHI «3a4eT» COOTBETCTBYET PEHICHUIO 3a/1ad U OTBETY Ha BOMPOCHI IS
3aIlUTHI JIJA0OPATOPHOU PAabOTHI C OIIEHKAMH «3a4eT».

JI71s1 BBITIOJIHEHUS U 3allIUThI 1a00OPAaTOPHBIX PabOT CTYAEHTHI pa30MBaIOTCS Ha
Majible Tpynimsl mo 3 — 5 yenoBek. Kaxkmas rpynmna BHITOTHSAET HA 3aHSATUW WHIUBU-
nyabHY0 JJabopaTopHyto padoty. [lpu 3ammure 1abopatopHoil paboThl Majol TpyII-
MO OTBETHI KAXKJIOTO CTYAEHTA OIEHUBAIOTCS IO KPUTEPHUSM UHIUBUIYTHHO.

Kputepun o1ieHKH BONPOCOB K 3a4YETY C OLICHKOM:

o 5 0a.1J10B BBICTABIISICTCA CTYACHTY, €CJIM B JIOTUYECKH BHICTPOEHHOM OTBETE Ha
BOIPOC MPABWIBHO YKa3aHbI BCE HEOOXOAMMbIe (PU3HUECKUE 3aKOHBI U OTIPEACIICHUS
C TOSICHEHMSIMHU, MPABWIBHO OINHCAHBI SIBJICHUSA, IPEICTABICH BBIBOJ OCHOBHBIX
(GbopMysT B COOTBETCTBHH C U3JI0KEHHBIM JICKITMIOHHBIM MaTEPHAIOM;

o 4 0aju1a BBICTABIIACTCS CTYJEHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOUMbIE
(dbu3nyecKkre 3aKOHbI U OMPEACIICHUS C MOSICHEHUSIMH, ONTMCAHBI SIBJICHUSI, HO B TOsIC-
HEHMSIX K (PU3MYECKHUM 3aKOHAM W OIpPEJEICHUAM COJEPIKATCS HETOUHOCTH U (WJIH)
SIBJICHHSI ONTUCAHBI C OLIMOKON U (MJIM) HE MPEJICTABIEH BBIBOJ OCHOBHBIX (POPMYI B
COOTBETCTBHHM C U3JIOKEHHBIM JICKIIUOHHBIM MAaTEPHAIIOM;

o 3 0aJu1a BBICTABIACTCA CTYACHTY, €CIM B OTBETE yYKa3aHBI TOJBKO HEOOXOJU-
Mble (PU3MUECKHUE 3aKOHBI, OMPEIeNICHNs 0e3 MOsSCHEeHU (MM B TIOSICHEHUSIX COJep-
JKATCS OIMMOKM) M (WJIM) TIPU ONTUCAHUU SIBIICHUS JTOMYIIEHBI OMMMOKY (MJIA OTIHCAaHHE
OTCYTCTBYET);

) 2 0aju1a - OTBET HE COJIEPKUT OCHOBHOM MOHSITUMHBIN anmapar mo TeMe BO-
npoca.

3auer ¢ oueHkoii: 1 TeopeTnueckuii Borpoc u 1 3aaaya.
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Ha 3auete ¢ onenkou CTYACHT OTBCYACT HA OAUH TCOpeTI/I‘ICCKI/Iﬁ BOIIpOC "

pemaeT oAHy 3agady. Bonpoc u 3ajady CTyA€HT BBIOUpPAET CIy4yalHO U3 KOMIUIEKTa
IpeajiaraéMbIX €My COOTBETCTBYIOLIMX MartepuaioB. MToroBas olleHKa 3a4eTy C
OILICHKOM BBICTABIISIETCS IO CpeHEeN apru(pMETUYECKON OIIEHKE OTBETOB HA TEOPETH-
YECKUU BOIIPOC U PEIICHUS 3a]]aUH:

1. «5oTamaHO» — 0T 4,5 10 5 6aIIOB;

2. «xopomo» — oT 3,5 1o 4,4 6anios;

3. «yA10BJETBOPUTEIBHO» — OT 2,5 110 3,4 6aoB;
4. «HeyaoBJIeTBOPUTEJAbHO» — OT 0 10 2,4 6aioB.

7. YueOHO-MeTOAUYECKOE U HH(OPMAIUOHHOE OOecTieYeHne TUCIUILINHBI
7.1 OcHOBHasI IUTEPATYypa

Tpodumona T.U. Kypc duszuku: ydedbH. mocodbue ajig CTy. YUYPEKICHUN BBICIIL
obpazoBanus / T.W. Tpodpumona. — 23-¢ uza., crep. — M.: M3naTenbckuii 1eHTP
«Axagemus», 2017. — 560 c.

Tpodumona T.M. CoopHuk 3amau o kypcy ¢uszuku. Yuedbnoe noc. / T.1. Tpo-
dumona. — 3-e uza. — M.: OOO "Uznparennckuit nom "Onukc 21 Bex", 2003. —
384 c.

7.2 lonoJiHUTEILHAS JIUTEPATYypPa

Cagennes, 1.B. Kypc ¢usuku: yuebHoe mocodue st By30B: B 3 Tomax / M.B.
CaBenbeB. — 8-e m31., crep. — Cankr-IlerepOypr: Jlans, [0. 1.]. — Tom 1: Me-
xaHuka. Monexynspaas gusuka — 2021. — 356 c. — ISBN 978-5-8114-6796-9.
— Texct: snexkTponHblii // JlaHb: 35eKTpOoHHO-O0UOIMOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/152453.

CagenbeB, 1.B. Kypc ¢usuku: yue6Hoe nocodue: B 3 romax / U.B. CaBenbeB. —
6-e usn., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Tom 2: DnekTpuyuecTso.
Kone6anus u Bosbl. Bonmnosast ontuka — 2019. — 468 ¢. — ISBN 978-5-8114-
4253-9. — TekcT: s1eKTpoHHbIN // JlaHb: 3MEKTPOHHO-OMOMMOTEUHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/117715.

Xycaunos, [II.I'. Kypc ¢usuku: Teopusi, 3aauu 1 BOIPOCHL: yueOHOe mmocodue /
HI.I'. XycanHoB; PoccuiCKMM TOCYJapCTBEHHBIM arpapHblii YHUBEPCHUTET -
MCXA umenu K.A. TumupsizeBa (MockBa). — DJNEKTPOH. TEKCTOBbIE JaH. —
Mocksa: PI’AY-MCXA um. K.A. Tumunpszesa, 2021 — 464 c¢. — Pexum gocrty-
na: http://elib.timacad.ru/dl/local/s20210609.pdf.

Konomnun, H.A. ®u3uka. Marepuaiibl KOHTPOJBHOM pabOTHI sl CTYJICHTOB ar-
papHbIx HanpasiaeHui noaroroBku. / H.A. Konomnun, U.B. Jleskun, B.JI. Ilpu-
nien; Poccuiickuil rocyaapCTBeHHbIM arpapHbiil yHuBepcuteT - MCXA umeHn
K.A. TumupszeBa (MockBa). — DJIEKTpOH. TEKCTOBbIE 1aH. — Mocksa: PI'AY-
MCXA wum. KA. Tumupszera, 2021 — 154 c. — Pexum nocrtyna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

Xycaunos, III.I'. OCHOBBI MEXaHUKHU U MOJIEKYJIApHas (pu3nKa: yaeOHOe mocodune
/ UL.I. Xycaunos; Poccuiickuii rocyqapCTBEHHBIN arpapHblii YHUBEPCHUTET -
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10.

MCXA umenu K.A. TumupsizeBa (MockBa). — DJIEKTPOH. TEKCTOBBIC JaH. —
Mocksa: PI’AY-MCXA um. K.A. Tumupssea, 2020 — 146 c. — Pexum gocty-
na: http://elib.timacad.ru/dl/local/umo456.pdf.

Xycaunos, LIL.I". DnekrpomaraeTnam u BosiHbL: yueObHoe nocobue / III.I". Xycau-
HOB; Poccuiicknid rocygapcTBEHHbIM arpapHblii yHUBepcuter - MCXA umeHun
K.A. TumupszeBa (MockBa). — DJIEKTpPOH. TEKCTOBbIE 1aH. — Mocksa: PI'AY-
MCXA wm. K.A. TumwmpszeBa, 2020 — 168 c. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

Konomnuua, H.A. ®usuka. Matepuanibl sl pelIeHHs] KOHTPOJBbHOW pPadOTHI.
Yacte 1: yuebHO-MeTonnyeckoe mocodue / H. A. Konomnun; Poccuiickuii rocy-
napcTBeHHbIM arpapHblid yHuBepcuteT - MCXA wumenn K. A. Tumwupsizera
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssena, 2018 — 215 C. o Pexum JOCTyTIA:
http://elib.timacad.ru/dl/local/umo315.pdf.

Konormn, H.A. ®usuka. Marepuanbl ajisi pemieHHus] KOHTPOJBHOW pPaOOTHI.
Yactp 2: yueOHo-MeTonmueckoe nocodue / H.A. Konorun; Poccutickuii rocy-
napcTBeHHbIM arpapHbii yHuBepcuteT - MCXA wumenun K. A. Tumupsizena
(MockBa). — DnekTpoH. TekcToBble gaH. — MockBa: PTAY-MCXA um. KA.
Tumupssesa, 2020 — 183 C. — Pexum JOCTyIIa:
http://elib.timacad.ru/dl/local/umo449.pdf.

Konormmn, H. A. ®uszuka. MaTtepuasibl KOHTPOJIBHOW padOThl ¢ HU(POBBIMU
KOMIETEHIIUSIMHU I HampaBiieHUN noarotoBku cdepsl [T arpapHbiX By30B:
VYuebno-metonnueckoe nocoodue / H. A. Konornun, K. A. I'opuikoB. — Mockaa:
Poccniicknii TocynapcTBeHHbld arpapHbiii yHuBepcuTeT - MCXA um. KA. Tu-
MHUPSI3EBA, 2022. — 168 C. — Pexum JOCTyIIA:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

Xycaunos, . I'. JIekiuu no ¢usuke. Yacts I11. Ontuka. ATomHas ¢puszuka. Ou-
3WKa TBEpJOro Tena. Pu3nKa aTOMHOTO sjpa U deMeHTapHbix yactuil / L. T
XycanHoB. — MockBa: Poccuiickuil TOCy1apCTBEHHBIN arpapHbld YHUBEPCUTET -
MCXA wum. K.A. TumumpszeBa, 2023. — 305 c. — Pexum pocryna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopMaTuBHbBIE IPAaBOBbIE AKThI
He nmpenycmotpeno.

7.4 MeToanuecKue yKa3aHusl, pEKOMEHIALUH U APYrue MaTepuajibl K
3aHATHAM

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

Konomnun, H. A. Ilorpemnoctu ¢pusnueckux msmepenunii / H. A. Konornun, C.
A. Mapunosa, M. B. IllecrakoB. — MockBa: Pocculickuii rocy1JapCTBEHHBII ar-
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papubiii yHuBepcuteT - MCXA um. K.A. Tumupsizera, 2022. — 35 c¢. — Pexum
noctymna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

bamnaues B. A., beictpos I'. C., Imutpues I'. B., EpmioB A. II. Mexanuka 4acTb
[: meTtomuyeckue ykazaHHs MO BBINOJHEHUIO JA0OpAaTOpHBIX pador. — M.:
OI'bOY BIIO MT'AY, 2013. — 44c.

bamnaues B. A., beictpoB I'. C., JImutpues I'. B., Epmios A. II., Typkun A. B.
Mexanuka. MeTomuyeckne yKa3aHus 10 BBITIOJHEHUIO JTaAOOpaTOpHBIX padot. Y.
II / Tlox oOmreit pea. A. B. Typkuna. — M.: ®I'BOY BIIO MI'AY, 2013. - 48 c.
beictpos I'. C., Epmios A. I1., Xpammuna 3. B. DnektpuuectBo. Meroguueckue
yKazaHusi K JabopatopHeiM paboram. Y. I. — M.:. BHUUIuM wumenn
A.H.Koctskosa, 2016. — 48 c.

beictpos I'. C., Hukonaes C.H., Xpammuna 3. B. Dnekrpomarsetusm. Metoau-
YECKHEe yKa3aHWs K JIabopaTopHbIM padotam 1o ¢pusuke. Y. II. — M.: BHUUT uM
numenu A.H.Koctskosa, 2016. — 60 c.

bauutaueB B. A., beictpoB I'. C., Imutpues I'. B., Epmos A. II., Typkun A. B,
UYennokoB b. . OnTtuka u aromHas ¢usuka. MeTonuueckue yka3aHusi MO BbI-
noJiHeHuto J1aboparopusix padot. Y. II / [lox obmieit pea. A. B. Typkuna, I'. B.
Hmurpuena. — M.: ®I'bOY BIIO MTI'AY, 2013. - 50 c.

8. Ilepevenn pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«/AHTEpHET», HEOOXOAMMBIX /IJIs1 OCBOCHUS AU CIUIIIUHBI
He npenycmoTtpeno
9. IlepevyeHb NPOrpaMMHOI0 o0ecre4eHUus1 1 MHPOPMALMOHHBIX CIIPABOYHBIX
cucreM (IPU HEOOXOAMMOCTH)
He npeagycmoTrpeno

10. Onucanmne MaTeprabLHO-TEXHUYECKO 0a3bl, HEOOXOTUMOIT 115l
OCYIIeCTBJICHHUSI 00Pa30BaTEeJILHOIO MPOLECCa MO AUCIUILIHHE

CeegeHus 00 00eCIIe4eHHOCTH CHIENMATM3MPOBAHHBIMY ayAUTOPUSIMH,
Ka0MHeTaMu, JJa00paTOpUsIMH

Taomuna 10

HaunMeHoBaHHe clIelIUAIb-
HBIX MOMeNIeHN# U moMenie-
HHUHA 1JI1 CAMOCTOSATEILHOM
pa6oThI (Ne yueOHOI0 KOp-

OcHaleHHOCTh crenuaIbHbIX NIOMeIeHHil U MOMeleHUil IS
CaMoOCTOSITeIbHON PadoThl

nyca, Ne aynuropumn)
1

Yuebnas naboparopus, ayou-
mopust 011 NPOBeOeHUs. 2PYN-
NOBbIX U UHOUBUOYATILHBIX
KOHCYIbmayuil, mexyuje2o
KOHMPOJISL U NPOMENCYMOUHOU
ammecmayuu

Cron 21 mIr.

Crynbs 39 mr.

Jlocka menoBas 1 miT.

[xadst 2 wrT.

TunoBoi KOMIUIEKT 060pyaoBaHus Jaboparopun «Moseky-
nsipHast GU3UKA U TEPMOJIMHAMHKAY | TIT.

aorwpdPE
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(YVaeGnsrit kopmyc Ne 28 ay.
301a)

(naB.Ne410124000603107)
6. TumoBoii KomMIIeKT 00opynoBanus Jadopatopun «Puznye-
CKHe OCHOBBI MeXxaHuKmW» 1 mT. (nHB. Ne410124000603116)

VYuebnas aynutopus it npo- | 1. Tlaptser 23 mt.
BeJleHUs 3aHATUN ceMuHap- | 2. Crynbs 1mT.
CKOTO THIIA, 2pynnosuix u uv- | 3. Croxn 1 mir.
ousuodyanvuwix koucyromayuti, | 4. Jlocka menosas 1iT.
mekyujeco konmposs u npo- | 5. llkadwer 1 mrT.
MeAHCYMOYHOU ammecmayuu
(YueOusiit kopmyc Ne 28 ayn.
3010)
VYyebnas nadoparopus, ayou- | 1. Cronst 20 wmiIT.
mopusi 051 nposedeHus cpyn- | 2. Crynbs 29 mir.
NOBbIX U UHOUBUOYATIbHBIX 3. Hocka menoBast 1 mrT.
KOHCYIbmayutl, mexyuje2o 4, [xader 1 mT.
KOHMPOJISL U NPOMENHCYMOUHOU | 5. TumoBoii KoMIIeKT 000pyRoBaHus JTadbopatopun «BoiHo-

ammecmayuu BbIe nporecch» 1 mT. (MHB.Ne 410124000603118)
(YueOnsrit kopryc Ne 28 ayxa. | 6. TunoBoi KOMIUIEKT 000pyA0BaHus JabopaTopun «IJIeK-
302) Tpu4ecTBO ¥ MarHeTusm» 1 mt. (uuB.Ne 410124000603235)

VYuebHnas aynuropus 1 ipo- | 1. Croi 1 mr.
BeJICHU 3aHATHI NekunoHHo- | 2. [lapter 70 mmit.
ro TUTA 3. Crynbs lmr.
(YueOnniit kopnyc Ne 28 ayn. | 4. Jlocka menoBast 1 mirt.
304) 5. Kadenpa 1 mr.
6. Okpad 1 mr.
7. [Ipoekrop 1 mrT.
VYyeOunas mabopartopusi, ayou- | 1. Iapter 17 mrT.
mopus 015 npogedenust epyn- | 2. Ctynbs 35 mir.
NOBbIX U UHOUBUOYATILHBIX 3. Hocka menoBas 1 mir.
KOHCYTbmMayuti, mexyue2o 4. kadwr 1 mr.
KOHmMpoJs u npomedxcymounou | 5. TUmoBoil KOMIUIEKT o0opyaoBanus naboparopun «KBantoBas
ammecmayuu ¢uzuka» 1 mr. (uHB.Ne 410124000603114)
(Yuebubiit kopriyc Ne 28 ayn. | 6. YcraHoBKa JIsl 9KCIep. U3y4. 3aKOHOB TeIULU3I. 1 mT. (MHB.No
337) 410134000000313)

VYuebnas naboparopus, ayou- | 1. Ilaptsr 20 mrt.
mopus 015 npogedernust epyn- | 2. Ctynbs 34 mir.

NOBbIX U UHOUBUOYATILHBIX 3. Hocka menoBas 1 mir.

KOHCYTbmMayuti, mexyue2o 4. Mxadwr 1 mT.
KOHmMpOs u npomedcymoyunoti | 5. TUIOBOM KOMIUIEKT 000pyaoBaHus i 1aboparopun «KBaHTO-

ammecmayuu Bas ¢usuka» 1 mwr. (uHB. Ne 410124000603113)
(YueOnsrit kopryc Ne 28 ay.
336)

Yuebnas naboparopus, ayou-
mopust 011 NPOBeOeHUs. 2PYN-
NOBbIX U UHOUBUOYATLHBIX
KOHCYIbMayuil, mexyuje2o
KOHMPOJISL U NPOMENCYMOUHOU

ITapte! 16 mT.

Crynbs 34 mr.

Jlocka menoBas 1 miT.

. xadmt 1 mrT.

Tumnosoii koMIIeKT 060py10BaHus Jaboparopuu «BomnHo-

SRR

ammecmayuu BbIe Tiporieccb» 1 mr. (mHB.Ne 410124000603117)
(YueOnsrit kopryc Ne 28 ayn. | 6. TunoBoii KOMIIEKT 000pyR0BaHMs Jab0opaTOpun «DIeK-
335) TpudecTBO ¥ MarHeTu3M» 1 mt. (uHB.Ne 410124000603236)

VYuebnas naboparopus, ayou-
mopust 011 NPOBeOeHUs 2PYN-
NOBBIX U UHOUBUOYATbHBIX

1. Cronsl 9 miT.
2. Crynps 21 mir.
3. TunoBoit komruiekT 060pyaoBanus Jadboparopun «Dusu-
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KOHCYIbMayuil, mexkyue2o
KOHMPOIS U NPOMEICYMOUHOU
ammecmayuu
(YueOusiit kopmyc Ne 28 ay.
332)

YecKre OCHOBBI MexaHuKu» 1 mT. (uHB. Ne410124000603115)

VYyebnas nadoparopus, ayou- | 1. Cron 11 .
mopust 015 nNpo8edeHuUs cpyn- | 2. Crynbs 21 .

NOBbIX U UHOUBUOYATLHBIX 3. TunoBoi komIuiekT 060opyaoBanus Jadboparopun «Dusu-
KOHCYIbMAayuti, mekyuje2o YeCKHUe OCHOBBI MexaHuKu» 1 mt. (mHB. Ne410124000603115)
KOHMPOJISL U NPOMedHCymounot | 4. TumnoBoii koMIIeKT 060pynoBanus 1aboparopun «Mode-

ammecmayuu KynspHas ¢pu3nka 1 TepMoauHamMuKka 1 mt. (MHB.Ne
(YueOnsrii kopryc Ne 28 ayn. | 410124000603106)
333)
VYueOnast aymutopus ais npo- | 1. Cromnsr 18 mrT.
BeZieHUs 3aHATHI cemunap- | 2. Crou juig npenojasatens | mrT.
CKoro THMa, ayoumopus oas | 3. Ctynbs 55 mrT.
nposedenust cpynnoswix u un- | 4. Jlocka memoBas 2 1IT.
ousuodyanvuwix koncyroemayut, | 5. xader 3 mT.
meKyujeco KOHmpoJis u npo-
MeHCYMOYHOU ammecmayuu
(YueOnblit kopryc Ne 28 ayn.
306a)
YueOunas mabopatopus, ayou- | 1. Ilapter 27 wmrT.
mopus 015 npogedenusi epyn- | 2. Crynbs 57 mr.
NOBLIX U UHOUBUOVATbHBIX 3. Hocka menoBas 1 mir.
KOHCYIbmMayutl, mexyuje2o 4. Ilxadsr 3 mT.
KOHmMpoJs u npomedxcymounou | 5. TUIIOBOM KOMIUIEKT 000py10BaHUSs 1a00paTOPHH « DJIEKTPH-

ammecmayuu
(YueOnblit kopmyc Ne 28 ayn.
3060)

yecTBO M MarHeTu3M» 1 mr. (uHB.Ne 410124000603236)

6. TunoBoil koMIIeKT 000pyaoBaHus JabopaTopun «Moeky-
nspHas pusnka u repmMoauHaMuKka» 1 mwt. (uHB.Ne
410124000603106)

7. TunoBo# KOMIUIEKT 060py10BaHus nadoparopun «Dusnde-
cKHe OCHOBbI MexaHUKM» 1 mt. (uHB. Ne 410124000603115)

VYyeOHas ayuTopus AJis Ipo-
BE/ICHUS 3aHATHIA CeMHMHap-
CKOTO THIIA, AYyOUMopusi OJis

npogedeHUss 2pYNNOGbIX U UH-

OUBUOYANbHBIX KOHCYIbMAYUL,
meKyujeco KOHmpoJis u npo-
MeAHCYMOYHOU ammecmayuu

(YueOnslit kopryc Ne 28 ay.

307)

1. JlaGoparopHusie cTOJbI 15 1mIT.
2. Cton nns mpernonasarens 1 mir.
3. Crynbs 47 mr.

4. Jlocka memoBas 1 miT.

5. kadsr 1 mr.

LentpanpHas HayyHast Ou6-

mmoteka umenu H.U. XKenes-

HOBA, YATAJIbHBIE 3aJIbI OHMO-
JINOTEKH

Oobmexurne. Komuara s
CaMOIIOATOTOBKHA

11. MeToauueckue PEKOMECHAAINHUHU CTYACHTaAM IO OCBOCHUIO TUCHUIIJINHBI

[Tocne kaxxmoit eKuu TpedyeTcs CaMOCTOSITeNIbHASI MPOPa0OTKa M3JI0KEHHO-
ro matepuaia. [lepen 3aHsITHEM MO BBHIMOIHEHUIO JTaOOpPaTOPHOU PabOThl HEOOXOAH-
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MO IOATOTOBHUTH KOHCIICKT pa60TbI, BHUMATCJIIBHO HU3Y4YHUB COACPKAHHC MCETOANYIC-
CKHX YKaSaHHﬁ, M 3allOMHUTL IIOPSAA0K BBIITOJTHCHH.

Buab! 1 ¢popmMbI 0TPAOOTKH NPONYLIEHHBIX 3AHATHH

CtyaeHT, MpOMyCTUBIINANA JIEKIHIO, TODKEH 0TPab0TaTh TEOPETUICCKUN MaTe-
pHaJ IO COOTBETCTBYIOIICH TEME CAaMOCTOSITENILHO.

CtyaeHT, MponmyCTHBIIHKA JJa00PaTOPHYIO paboTy, 00s13aH ee 0TpaboTaTh (BbI-
TIOJTHUTH ), PACCUNUTATH U 3aIIUTHUTb.

12. MeTozmqecmle PEKOMEHAALIMHA MPpeEmoaaBaTe/JsiM 1Mo Opranu3anum Oﬁy‘leHI/ISI
o IMCIOMIIJIMHE

Jii 6osee yCHenHoro OCBOEHUs IUCUUIUINHBL «PU3HKay PEKOMEHyeTCs
CHauaja JaBaTh CTYJCHTAaM JIEKLMOHHBIN MaTepual, a 3aTeM 3aKpEIUIATh €ro BUJE
71a00paTOPHBIX 3aHATUH.

N3ydeHue Kypca CKIIaJbIBaeTCs U3 JIEKIUI/ 1aDOpaTOPHBIX 3aHATHI U
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Ha nexuusx ocBemarTCss OCHOBOIIONATAIIKNE BOIIPOCHI ITporpamMmsl. YacTsb
pa3zIe’oB BRIHOCUTCS HA CAMOCTOSITENIBHYIO TPOPA0OTKY.

JlabopaTopHble pabOThl HATJISTHO IEMOHCTPUPYIOT (PU3NYECKUE 3aKOHBI U
SBJICHHSI IPEyCMATPUBAIOT PA3BUTHE Y CTYAEHTOB HABBIKOB KOJIMYECTBEHHOTO
aHanu3a (QU3NYECKUX MPOIECCOB, COCTABISAIOMIUX CYTh Iporpammbl. Dopmupyrorcs
IPUEMBI PACCMOTPEHHUSI KOHKPETHBIX BOIIPOCOB C MO3ULUHU (hyHAAMEHTAIbHBIX
3aKOHOB HAYKH.

IIporpammy paspadorau: > a4 /
Xycaunos I1.I"., n.mm.H., mpodeccop
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PEINEH3UA

Ha padouyo nporpamMmy aucuuiinabl b1.0.06 «®usuka
OIIOII BO no nanpagiaenuio 35.03.01 — «JlecHoe 1e10», HANPaBJIeHHOCTDb «JlecHoe U J1e-
CONMapPKoOBoOE X035 CTBO» (KBAJIN(PUKAINUSA BHIIIYCKHUKA — 0aKaJaBp)

MouyHoBoit Haranbeit AnekcaHapoBHOM, TOIIeHTOM Kadeapbl TeXHOChepHOo 0e30macHo-
ctu ®I'BOY BO «Poccuiickuil rocyaapcTBeHHbli arpapHblii yHuBepcuteT — MCXA umenu K.A.
TumupsizeBay, KaHIUAATOM TEXUUYECKHX HAyK (Jajiee 10 TEKCTY PELEH3EHT), IPOBEeHa PeLeH3Hs
paboueii nmporpammbl aucuuiinHbl 51.0.06 «®usukay OIIOIT BO nmo nanpasiaenuro 35.03.01 —
«JlecHoe 1es10», HaNpaBJIEHHOCTH «JlecHoe U JiecomapkoBoe X03s1iicTBO» (OakanaBpuaT) paspa-
6ortannoil XycanHobM Illaykatom ["abaynmxakoBuyem, npodeccopom kadenpsl ¢uzukun GI'bOY BO
«Poccuiickuii rocyaapcTBeHHbI arpapHbiii yHHBepcUTeT - MCXA nmenu K.A. TumupsizeBa», 10KTO-
POM IE€arornyecKux HayK.

PaccmoTpeB Ipe/icTaBlIeHHbIE HA PELEH3UI0 MaTeprallbl, PELIEH3EHT MPUIIEN K CIeIyIOIUM
BBIBOJIAM:!

1. IIpenbsBnennas pabouas nporpamMMa AucuuIuinHbl «®Pusnka» (nanee mo tekcry Ilpo-
rpamMMma) coomeemcmeyem tpedoanuaM @I'OC BO no nHampasnenuto 35.03.01 — «Jlecnoe neno».
[Tporpamma codeporcum Bce OCHOBHBIE pa3fieiibl, coomseemcmeyem TPeOOBaHUSAM K HOPMAaTHBHO-
METOJUYECKUM JIOKYMEHTAM.

2. Ilpeacrasnennas B [Iporpamme akmyansnocmey ydeOHON JUCHUIUIMHBL B PaMKax peaiu-
3anuu OIIOII BO ne nodnescum comuenuro — TUCUUILTAHA OTHOCUTCS K 0a30BOI YacTH y4eOHOTO
nukia — bl.

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

4. B cootBerctBuu ¢ IIporpammoii 3a aucuuninuHoi «®Pusukay» 3akpemieHa 1 komnemen-
yua (2 unoukamopa cpopmuposannocmu komnemenyuu). Jlucuniuinna «dusnka» U NpeacTaB-
nenHas [Iporpamma cnocobna peanuzoeams ux B 00BABICHHBIX TpeOoBaHUAX. Pe3ynbTaTel 00yye-
HUS, TpeacTaBieHHble B [Iporpamme B KaTeropusix 3HaTh, yMETb, BIAJETh COOMEEMcmeyom CIe-
UGHUKE U COACPKAHUIO TUCIUIIIIMHBI U QeMOHCMPUPYION B03MOICHOCHb TIOYYEHUS! 3asBICHHBIX
pe3yNbTaToB.

5. Obwmast TpyA0EMKOCTh AMCUUIUIMHBI «DU3KKa» cOCTaBsAeT 2 3a4€THBIX eMHUIIBI (72 Ya-
ca / U3 HUX IpaKTHyeckas noaroroska () yacos).

6. Mudopmarus o B3aMMOCBSI3U W3Yy4aeMbIX JUCLUIUIMH U BONPOCAM MCKIIOYEHUs J1yOnu-
pOBaHUs B COAEPKaHUU AUCLHUIUIMH coomeemcmeyem AercTBUTENbHOCTU. JucuuminHa «Dusukay
B3auMocBs3aHa ¢ Apyrumu aucrumimHamu OITOIT BO u YueGHoro miaHa 1O HamnpaBJeHUIO
35.03.01 — «JlecHoe nemno» M BO3MOKHOCTB AYOJUPOBAHHS B COJICPKAHUN OTCYTCTBYET.

7. llpencraBnennas IlporpaMma mpeanosiaraeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJbHBIX TEXHOJOTHH, UCIOJb3yEMbIE IPU PeANTU3alUU PAa3INYHBIX BUJIOB yueOHOU paboTsl. Dop-
MBI 00pa30BaTeNbHBIX TEXHOJIOTUI_coomeemcmayom crieliupuKe TUCIUTIIUHBI.

8. Ilporpamma mucumrmabl «Pu3nka» npeanonaraet 16 3aHATHIA B HHTEpaKTUBHON (op-

Me.

9. Buupl, comepxaHue U TPYIOEMKOCTh CaMOCTOSITEIILHON PabOTHI CTYJACHTOB, MPEICTaB-
nennsle B [Iporpamme, coomseemcmagyom TpeOOBaHUSM K TMOATOTOBKE BBIMTYCKHHUKOB, COAEpKa-
nmMcest Bo @I'OC BO nanpasnenns 35.03.01 — «JlecHoe nenoy.

10. IIpencraBnennsie u onucanuble B [Iporpamme Gpopmbl mexyweri OLIEHKN 3HAHUH (3alu-
Ta JTabOpaTOPHBIX PabOT, perieHue KOHTPOIBHOU PabOThI), coomsemcmayiom CuenuduKe TUCIU-
TUTHHBI U TPEOOBAHUSM K BBITYCKHUKAM.

dopMa MpPOMEKYTOYHOTO KOHTPOJSA 3HAHUM CTYIEHTOB, NpeaycMoTpeHHass I[Iporpammoi,
OCYIIECTBIISIETCS B (opMe 3aueTa C OIEHKOW, YTO coomeemcmeyen CTAaTyCy TUCIUIUIMHBI, Kak
JUCITUTUIAHBI 0a30B0i# yacTu yueOHoro nukina — b1 ®I'OC BO nanpasienus 35.03.01 — «JlecHoe
JIeTI0».

11. ®opmbl OLIEHKHU 3HAHUH, TIpeIcTaBIeHHBIC B [Iporpamme, coomeemcmeyiom cnenuduke
JTUCITUTIMHBL U TPEOOBAHMSIM K BBITYCKHUKAM.
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12. YueOGHO-MeTOAMYECKOE 00ECTICUeHUE JAUCIUIUIMHBI 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 O00eCreueHHe AUCIUIUIMHBI COOTBETCTBYET CHElH(HKe
JUCIUTUINHBI «DHU3nKa» U 00eCTieunBaeT UCTIOIb30BaHNE COBPEMEHHBIX 00Pa30BaTEIbHBIX, B TOM
YKCIIC UHTEPAKTUBHBIX METOJIOB OOyUCHHUSI.

14. Metoandeckne peKOMEHAAINH CTYICHTaM U METOAMYECKHAE PEKOMEH/IAINU MPETo/IaBa-
TEJISIM IO OpraHW3anuy OOy4YCHHS 10 JUCHUILTUHE AT MPEACTaBICHUE O CrelupuKe 00ydeHHUs
no aucuuiuimHe «Duzukay.

OBILIUE BBIBOJbI

Ha ocHOBaHMM IPOBEIEHHON PELIEH3UM MOXKHO C/I€TaTh 3aKJIIOUEHUE, YTO XapaKTep, CTPYK-
Typa U coaepxkaHue padbodeit nmporpamMmbl auctiuiuinabl «Pusnukay OITOIT BO mo HanpaB/ieHUIO
35.03.01 — «JIlecHoe eji0», HANMPaBJeHHOCTh «JlecHoe M JiecomapkoBoe X03sHCTBO» (KBaJIM-
¢uKanus BHINYCKHHKA — 0aKajuaBp), paspaborannas XycaunossiM Illaykatom [abmymxakoBu-
yem, podeccopom kadeapsl GU3UKU, TOKTOPOM MEIaroruueckux HaykK, COOTBETCTBYET TpeOOBa-
HusM OI'OC BO, coBpeMeHHBIM TpeOOBaHUSIM SKOHOMUKH, PHIHKA TPY/a W MO3BOJIMT IpHU € pea-
JU3alUU YCIEIIHO 00eceunTh ((OPMUPOBAHKE 3aIBICHHBIX KOMIIETCHIIUH.

Penensent: MouyHoBa Haranbst AnekcanapoBHa, T0LEHT Kadeapbl TexHOChepHOi O0e30macHoCcTr
OI'BOY BO «Poccuiickuil rocyaapcTBeHHbl arpapHblii yHusepcuter — MCXA ume-
HU K.A. TumupsizeBay, KaHIUAAT TEXHUUECKUX HAYK

%7 NPLE 06 2024 1
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Periensust paccMoTpeHa Ha 3aceilaHuM Kadepsl p /
(DZEIINYS /t///’/' 2
28.06.2024 ITpotokomn Neb6 W. o. 3aB. kadenpoii__ - 7 7 _—_H.A. Konorumx
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