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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] TMCHUNIMHBI: U3YY€HUE OCHOBHBIX (PU3WYECKUX SIBICHUII,
oBIaZicHNE PyHIaAMEHTAIbHBIMU MOHITHIMH, 3aKOHAMH U TEOPUSMHU KJIACCUYECKON U
COBPEMEHHOW (pU3MKH, METOAAMH (PU3UUYECKOTO UCCIIET0BaHU; (POPMUPOBAHUE CIIO-
COOHOCTU MCIOJIB30BaTh 3aKOHBI U METO/bl (PU3UKU MPHU PEUIEHUH MpOodeccroHaIb-
HBIX 3a/1a4; CIIOCOOHOCTU NMPUMEHSTh Ha MPAKTUKE HABBIKU MIPOBEIEHUS U ONHUCAHUS
HKCIIEPUMEHTAIbHBIX HCCJIEIOBAaHUI; OBJaJCHUE KOMIETCHLUUSAMU LEHHOCTHO-
CMBICJIOBOM OPUEHTALIMU U CAMOCOBEPILIEHCTBOBAHMS; CIOCOOHOCTh pellaTh TUIIOBBIE
3aJaul Ipo(eCCHOHATBHON JESITebHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB
MaTEeMaTUYECKUX M ECTECTBEHHbIX HAyK C NPUMEHEHUEM HH(POPMAIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI, U3MEPUTEIbHON TEXHUKH, B TOM 4YHCIE LUPpo-
BBIX PUOOPOB.

MecTo AUCHMIUIMHBI B Y4eOHOM IUIaHe: JTMCIUIUIMHA BKIIFOUEHA B 0a30BYIO
4acTh y4eOHOTO TuTaHa 1Mo HampasieHuio moarotoBku 35.03.01 — «Jlecnoe 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 coaepxkanve JUCHMIUIMHBI: MEXaHMKAa MaTEpPUATIbHON TOYKU U
TBEPJIOTO TeJa, JIEMEHTHI MEXAHHUKH CILIONIHBIX CPell, KOJIeOaHus U BOJIHBI, MOJIEKY-
JSIPHO-KUHETUYECKAasl TEOpHUsl, TEPMOJIMHAMUKA, IJIEKTPOCTATUKA, MOCTOSHHBIN TOK,
MAarHuTHOE MOJI€, TEOPUS IJIIEKTPOMArHUTHOTO MOJIsl, 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 SBIIACTCS:

U3y4YE€HUE OCHOBHBIX (PM3MUYECKUX SIBICHUM; OBJIAJCHUE (PYHIaMEHTAIbHBIMU
HNOHSATHUAMH, 3aKOHAMH U TEOPUSMHU KIACCUUYECKON U COBPEMEHHOM (PU3UKU, METO/A-
MU (DU3HYECKOTO HUCCIe0BaHus; (pOpMUpPOBAaHUE CIIOCOOHOCTH MCHOJIb30BaTh 3aKO-
HBl U METOABl (U3UKU MPHU PEIICHUH MPO(ECCUOHATBHBIX 331a4; CIOCOOHOCTH MpPH-
MEHSTh Ha MPAKTUKE HABBIKHA MPOBEICHUS U ONMCAHMS IKCIIEPUMEHTAIBHBIX HCCIIE-
JIOBaHWM; OBJAJCHUE KOMIETCHIMSIMU LIEHHOCTHO-CMBICIIOBOM OPUEHTALMU U CaMO-
COBEpPIIICHCTBOBAHUS; CIIOCOOHOCTh pEIIaTh TUIOBBIE 3aJaud MPOQPECCHOHATHHON
JEATEIIbHOCTH Ha OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MaTEMAaTUYECKUX 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 «®Pu3nka» BKIIOYEHAa B 00s3aTENIbHBIA TEepedYeHb AUCIUILINH
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 JIecomapKkoBOe X035HCTBOY.

JucnuminHa «Pu3nKa» SBISETCS OCHOBOIOJATAIOMICH ISl U3YUCHUS CIIeTy-
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 3JI0POBbS TAKUX 00YYaAIOIIHXCSI.

3. Ilepeyennb miIaHMpPyeMbIX 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, IPEeACTaBICHHBIX B Ta0wmile 1.

4. CTpyKTypa M coaepkaHue TUCUUIIIMHBI

4.1 PacnipeneJieHne TPYyA0EMKOCTH IMCHUILIMHBI 10 BUAAM PadoT
1o ceMecTpam
OO6mast Tpya0€MKOCTh JUCITUIUTHHBI cOcTaBisieT 2 3ad.en. (72 daca), ux pac-
npeesieHre o BUaaM padoT MpeACTaBiIeHO B Tabiuile 2.



TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOH TUCIANIMHBI

Tabmura 1

No Kon Coneprxanue Kon u conepxanue nHanKa- B pesynbrare nuzydeHus: yueOHON AUCIUIUTMHBI 00yJaroIUecs JOJKHBI:
/1 .. TOpa JTOCTH>KEHUSI KOMITETEH-
KOMIIE- KOMIIETeHINH (MK €&
TEHLINHU YacTH) THH 3HATh yMETh BIAACTh
1. OIIK-1 | CnocoGen pemars tumno- | OIIK-1.1 JleMOHCTpHUpYET | OCHOBHBIE MOHATHUSA, 3aKO-
BbIE 3a/lauyd MPO(ECCHO- | 3HAHWE OCHOBHBIX 3aKOHOB | HBI M MOJEIH MEXaHHKH,
HaJbHOM  JCATENBHOCTU | MATEMATUYECKUX M €CTe- | CTATUCTUYECKON  (PU3UKHU
Ha OCHOBE 3HAHUIl OC- | CTBEHHBIX HayK, HEOOXOIU- | © TEPMOJUHAMUKHU, DIICK-

HOBHBIX 3aKOHOB MarTe-
MaTHYSCKMX M  ecTe-
CTBEHHBIX HAyK C IMpHU-
MEeHeHueM HHQOopMaIu-
OHHO-
KOMMYHUKaIMOHHBIX
TEXHOJIOTHH,

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

TPUYECTBA U MarHeTu3Ma,
TEOpUM  KojebaHuil U
BOJIH, KBaHTOBOH (DU3UKH,
aTOMHOM U siiepHOM ¢u-
3UKH, TPUHIHAI pabOTHl H3-
MEpPUTENBHBIX TMPHOOPOB, B
TOM YHCJIE IIPPOBBIX

OIIK-1.2 Ucnonb3yer 3HAHUSA
OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX U  ECTECTBEHHBIX
HayK JUlsl PEIIEHUsl CTaHIapT-
HBIX 3aJla4 OpraHu3aliy U Be-
JIEHUs] JIECHOTO  XO3sCTBa,
UCIIOJIb30BaHUS JIECOB

BBIIIEJISITH B TIpodec-
CHOHAJIBHBIX 3aJa4yax
n3ydaemble  ¢uznye-
CKHE€ IIPOLECCHI U SIB-
JIeHUsI; TOJb30BaThCS
HU3MEPUTEIbHBIMU

npudbopaMud, B TOM
gucie MUGPOBEIMU

METOJIMKON  perie-
HUS  (pu3HyecKux
3amay B mpodeccu-
OHaJIbHOM o0nacTy;
HaBbIKaMU pabOThI
C MU3MEpPUTEITbHBIMU
npubopamMu, B TOM
qucie HuppOBBIMU




Ta0Omuma 2

Pacnpenesenne Tpy10€éMKOCTH IMCIUILJIMHBI IO BUJaM padoT 1o ceMecTpam

Bup yueOHoii padoTbl

TpynoémkocTs

B T.4. [10 ceMeCTpamM

yac. Nol
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 72 72
1. KonrakTHas pa6ora: 32,35 32,35
AyauTopHasi pabora 32,35 32,35
B TOM YHCJIE:
aexyuu (J1) 16 16
npaxmuyeckue zansamus (I13)/cemunapor (C)
nabopamopnvie pabomwl (JIP) 16 16
KOHCYIbmayuu nepeo 3a4emom ¢ OYeHKou
KOHMAakmuas paboma Ha npomesicymounom konmpoine (KPA) 0,35 0,35
2. CamocTrosiTesabHas padora (CPC) 39,65 39,65
KOHMPOIbHAsL paboma 8 8
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuoOHH020 Mamepuala u ma- 99
mepuana y4eOHUKo8 u y4eOHblX nocobull, N0020MosKa K 1a0o- 22
PAMOPHBIM 3AHAMUAM, KOJLOKSUYMAM U M.0.)
Iloozomoska k 3auemy ¢ oyeHKol (KOHMpOJib) 9,65 9,65

Bun IMPOMCIKYTOUHOI'O KOHTPOJIA:

3a4eT ¢ OLIEHKO

4.2 Conep:xkanme TUCHUIIAHBI

Tabmma 3
TeMatnueckuii mjiaH ya4eOHOM TUCIUTUINHBI
HaumeHoBaHue pa3nesioB H TeM Beero AynutopHasi paéora Bueaynutopnas
AMCHMILINH (YKPYITHEHO) J | 1O3/C | JP | IIKP pabora CP

Paznen 1 «®u3ndeckue 0CHOBEI 18 4 4 10
MEXaHHKH)
Paznen 2 «MonekynsipHas GU3UKa 1 18 4 4 10
TEPMOTMHAMIKA)
Paznen 3 «OnexkrpoMaraeTusm» 18 4 4 10
Pasnen 4 «OnTuka U DJIEMEHTHI 17,65 4 4 9,65
KBaHTOBOM MEXaHHKH)
Koncynpranuu nepen 3a4eTom ¢
OLICHKOM
KonrtakTHast paboTa Ha IPOMEKYTOUHOM 0,35 0,35
kouTpose (KPA)
Bcero 3a cemecTp 12 16 16 0,35 39,65
HToro nmo gucumuninHe 72 16 16 | 0,35 39,65




Pa3nea 1. «®uznyeckne OCHOBBI MEXaHUKHY

Tema 1. «Kunematukay, «/luHamukay, «Pabota u sHEpTs».

[Mpenmer dm3uku. Merosp! Gr3rdeckoro uccienoBanus. Poib GU3HKK B pa3BUTHH TEXHUKH M BIIMSTHAC TEX-
HHKH Ha pa3BuTHe (Qu3uku. MexaHndeckoe JBIKEHNE Kak npocTeifmas ¢opma prokenust marepun. Kinaccu-
yeckast MexaHuka. [IpoctpancTBo 1 Bpems B Kitaccnueckoi Mexanuke. dmsnueckue mozaem. Kunemarnueckoe
OIMCaHKE JBWKEHUS TOUYKU. CKOPOCTh M YCKOPEHHE IPU KPUBOJIMHENHOM JBIbkeHNH. HopmaibHoe 1 Kaca-
TEeNbHOE (TaHIeHIMATLHOE) YCKOpeHUs. J[BIKeHHne TOUKU MO OKPYKHOCTH. BeKTopbl yriioBoil CKOpocTH U
YITI0BOTrO ycKopeHUs1. CBsI3b JIMHEHHBIX CKOPOCTEN U YCKOPEHHH C YIIIOBBIMU CKOPOCTSIMU M YCKOPEHHSIMU.
Junamuka. Mexanndeckasa cucrema. Cuia. Macca u umityibe. CoBpeMeHHasi TPaKTOBKa 3akOHOB HbroToHa.
Cwitel B MexaHuKe. MMITYITbC CHCTEMBI MaTepHATBHBIX TOYEK. 3aKOH COXpaHeHWs] UMITyibca. OO0OIeHHAs
dopmympoBka |l 3akona HeroToHa. 3aK0H BCEeMUPHOTO TIATOTeHHs. L[eHTp Macc MEXaHUYECKOW CUCTe-
MBI, 3aKOH JIBUKEHHUS LIEHTpa Macc. J[BUKEHUE Tell ¢ IEPEMEHHON MacCOM.

DHeprus KaKk YHUBEpCcaIbHasi Mepa Pa3IMuHbIX (JOpM IBIKEHHUS U B3auMozercTus. Pabora cibl. Koncep-
BaTUBHBIE 1 HEKOHCEpBaTUBHbIE CHIIbl. MomHocTh. KuHeTtnueckas sHeprusi MexaHn4eckoi cuctemsl. [1o-
TEHLMAIbHAS SHEPTHs. 3aKOH COXPAHEHHS SHEPTHU B MEXAHUKE. Y J1aphl.

Tema 2. «Mexanuka TBepAOTro Tenay, «Jledhopmanus TBepAOro TeIa»

Mowment unepuuu. Teopema Illteiinepa. MomeHT cuiibl. OCHOBHOE ypaBHEHUE JIMHAMUKU Bpalla-
TEJILHOTO JIBM)KEHUS TBepAoro tena. Kunernueckas 3HEprus BpalIAIOILIErocs U KaTALIErocsl TBEPAOro
Tena. PaboTa rpu Bparare/ilbHOM JIBHKCHHUH.

MoOMEHT uMIlysbca MaTEpUAIbHOW TOYKH, MEXAHUYECKON CUCTEMBI U Tella. 3aKOH COXPAHEHUS MO-
MeHTa umiyibca. OCHOBHOE YpaBHEHME AMHAMMKHU BpAIIaTE€IbHOTO JBUXKEHMSI TBEPAOIO Teja B
0000IIIEHHOM BUIIE.

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

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

CrartyucTdyeckuii ¥ TEpMOJMHAMMYECKU METONbl HccieaoBaHus. OCHOBHOE YpPAaBHEHHE MOJIEKYIISIPHO-
KUHETUYECKON TEOpUH MIeTbHbIX ra3oB. TemmeparypHas mkana Lenscust u KensBuna. Cpennsis kute-
TUYECKasi SHEPIUsl MOJIeKYI1. MOJeKyIsipHO-KMHETHYECKOE TOJIKOBAHKE a0COMIOTHON TemriepaTypbl. Pacmpe-
neneHne MakcBemia MosieKyn ujaeanbHoro rasa. Pacmpenenenune bonbpimana u OapoMerpuueckas
¢dopmyna. CpenHee UMCIO CTOIKHOBEHUH U CPEHss ATTMHA CBOOOIHOTO ITpobera.

Tema 2. «TepmonnHaMukay, «SIBieHus nepeHoca»

TepmonuHamuueckue napaMeTpsl. TepMoIMHAMUYECKOE PaBHOBECHE M IIPOLIECC. YPABHEHHME COCTOS-
HUs uaeanbHoro rasza. Mzompoueccol. [lepBoe Hawano tepmoanHamuku. Pabota rasa. TermooOmeH,
KOJIMYECTBO TEIUIOTHl. BHYTpeHHSsS SHeprus uaeansHoro rasa. Yucno cremneHeil cBobonsl. [Ipumenenue
MEepPBOT0 Havajga TEPMOJUHAMHKH K U30IpoiieccaMm. AnradbarHblii rporecc. TemmoeMKocTb. Y paBHEHHE
Maiiepa. Koapduument Ilyaccona. [Tonmutponnsiii npouecc. Hukmsl. Tepmuueckuii KIT/I mukna. Tero-
BbIE JIBUraTely, XoJaoawibHble MamHbl. Teopema Kapno. [uxn Kapno u ero k.n.a. Bropoe Havano tepmo-
nuHamuku. OOpatiMble W HeoOpaThuMble Tiporiecchl. DHTporus. HepaBenctBo Knaysuyca. Ompenenenvie
SHTPOMNWHM PABHOBECHOM CHCTEMbI 4Yepe3 TEPMOJMHAMHYECKYIO BEPOATHOCTh MakKpocHcTeMbl. Teopema
Hepucra-IInanka. Cuiibl 1 NOTEHIMAIBHASA SHEPIUS MEXMOJIEKYIIIPHOIO B3aUMOZCHCTBYSA. Y paBHeHHe Ban-
nep-Baansca. M3orepmbl Ban-aep-Baanbca u s3kcriepuMeHTalbHbIE H30TEPMBI. PeanbHble rasbl, dKUJIKO-
CTH U TBEpAbIE TENA.

SBnenue nepenoca. {uddysus, TemIonpoBoIHOCTb, BHYTPEHHEE TPEHUE.

Pasnen 3. «DneKTpoMarHeTuzmM»

Tema 1. «Onexrpocrarnkay, «[I0CTOSTHHBIN 3JIEKTPUYECKUNA TOK»

DneKTpuuecKue 3apsibl. 3aKOH COXpaHEHMs 3apsaoB. B3ammonelictBue 3apsanoB. 3akoH KymoHa.
DNEeKTPOCTaTHYECKOE M0JIe, €r0 XapaKTepUCTHUKU. DKBUIIOTEHIIMAJIbHbIE NMOBEPXHOCTH U CHIIOBBIE
JMHUM 3JIeKTpocTaTudeckoro noss. [Ipunnun cynepno3unuu nonen. I1oTok BekTopa HanpsKEHHO-
CTH 2JIeKTpocTatnueckoro mois. Teopema ["aycca (s Bakyyma). [loTeHIIManbHBIN XapakTep dJIeK-
Tpoctatuueckoro nois. Ilonstre nmoreHuuana. Pacuer paboTsl mpu mepeMenieHny 3apsia B dJIeK-
TpoctaTuueckoM moie. Llupkymsmus Bekropa E anexkTpoctatuueckoro nois. Onpenenenre pa3sHoCcTU
IIOTEHLIMAJIOB B JIEKTPOCTaTUYECKOM MoJie. CBsA3b HANPSHKEHHOCTH U NOTeHUUana. ['paqueHT norex-
nuana.




«IIpOBOAHMKH B 3JIEKTPUYECKOM ITOJIEH

[IpOBOSHUKY B 3JIEKTPOCTATHUECKOM Ioe. PaBHOBecHe 3apsA/0B B TIPOBOJHUKE. EMKOCTH mpoBo-
HUKOB W KOHJeHCaropoB. COeNMHEHMS KOHJEHCATOPOB. ODHEPrus 3apsHKEHHOINO KOHJEHCATOopa.
DHeprus AMEeKTPOCTaTUYeCKOro mossti. O0beMHast ITIOTHOCTh SHEPTUU TIOJIS.

Tuner ausnexktpukos. [longpusanus TUINEKTPUKOB U €€ BUABL. [1onspU30BaHHOCT JUAIIEKTPUKOB.
JlnsnexkTpuueckast BOCIPUMMUYKUBOCTh U IIPOHUIIAEMOCTh. BekTop anekTpuueckoro cmemnieHus. Co-
0oaHbIe U CcBsI3aHHBIC 3apsaabl. Teopema ['aycca s monst B nuanektpuke. CerHeTOdNeKTPUKH. DIeK-
TPUYECKOE 110JI€ B OTHOPOJIHOM JUIEKTPHKE.

IToCTOSIHHBIN 3JIEKTPUYECKHI TOK, YCIOBUS €ro CyIIECTBOBAHUS U OCHOBHBIE XapakTepuctuku. Cro-
ponnue cuibl. [lousatue DC u nanpsixenus. ConpoTUBIEHUE MPOBOJIOYHOTO MpoBoaHuKa. Coenu-
HEHHs TIPOBOJHMUKOB. TemreparypHasi 3aBUCUMOCTh COTPOTUBJICHUSI U €€ KaueCTBEHHOE OOBSICHE-
Hue. CBepXIpoBOAMMOCTh. 3akoH OMa B MHTETrpalibHOM opMe 17151 OTHOPOIHOTO ¥ HEOTHOPOIHOTO
Yy4acTKOB Ienu, ajs noiHou nenu. [IpaBuna Kupxroda. 3akon Jxoyns — JleHIa B HHTETpaabHOM
dbopme. MomHocTh Toka. 3akoH Oma u [xoynsa — Jlenna B auddepenunansHoit popme. DieKTpH-
YeCKHil TOK B METajllaX, Bakyyme M raszax. Kiaccuueckas teopus 3J1€KTPOIPOBOJHOCTU. DMUCCUS
3JIEKTPOHOB. ['a30BbIE pa3psabL.

[TonynpoBoiHuky. 30HHAsE Teopust TBepAOro Tesna. CoOCTBEHHAs! M IPUMECHAs IPOBOJUMOCTD I1ONTY-
MIPOBOJHUKOB. J(noz.

Tema 2. «MaruuTtHoe nosey», «QNEKTpOMarHuTHas UHAYKLIUA», «YpaBHEeHUs MakcBesia»
MarsnuTHoe 1oJie U ero XapakTepUCTUKUA. Makpo- 1 MUKPOTOKH. Bo3ielicTBre MarHUTHOTO MOJIA Ha
pPaMKy C TOKOM U Ha IPSIMOJIMHENHBINA TPOBOAHUK C TOKOM. CHUIIOBbBIE JIMHUY MarHUTHON MHAYKLIUU.
CwiioBast KapTHHA MarHUTHOTO IOJS NMPSAMOJIMHEHHOTIO MPOBOJHUKA C TOKOM M KPYrOBOIO BHUTKA.
[TpunuMn cyneprno3uuuu MarHUTHBIX nHojeil. 3akoH buo — Capapa — Jlannaca. Bo3zaeiictBue mar-
HUTHOTO TOJIs Ha MBHXKYyIuiics 3apsa. Cuna Jlopenua. J[BukeHue 3apsiia B MarHUTHOM Tofie. D¢-
¢ext Xosna. 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
MarHMTHas BOCHPUUMYHMBOCTh. J[MamMarHeTuku, mapaMarHeTuku U QgeppoMarHeTuku. CBsi3b BEKTO-
poB B u H. 3aK0H NIOJHOTO TOKA JJIi MAarHUTHOT'O TOJI B BELECTBE. Teopema 0 LIUPKYJIALUHA BEKTO-
pa H.

OnextpoMarauTHasg MHAYKUIUA. OJIC MHAYKIMM B NOABMXKHBIX M HEMOJIBMKHBIX IPOBOJHUKAX.
Bpamenue pamku B MmarHuTHOM mosie. Toku dyko. CamouHaykius. MHIyKTUBHOCTh POBOJHUKA.
3akoH Jlenna. B3anmuas unaykuums. Tpanchopmaropsl. Pabora mo mepemenieHnio MpoBOJHUKA C
TOKOM B MarHMUTHOM T10JI€. DHEPrysl MarHUTHOTO MOJIs B cojieHou 1e. IIIoTHOCTh SHEpruM MarHuTHO-
o HOJIS.

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

Koneb6atenbusiii koHTYp. [Ipeobpa3oBanue sHEpTUHM HA pa3IMYHBIX dTanax konedanus. Juddepen-
[[UAJIbHbIE YpaBHEHUs CBOOOJHBIX HE3aTYXAIOLINX M 3aTYXAIOLIUX KOJeOaHUI B HEM U MX PELICHMUS.
JudpdepeHnnanbHoe ypaBHEHUE 3IEKTPOMArHUTHOM BOJIHBI U ero pemieHrne. CKOpoCcTh pacnpocTpa-
HeHus BOJNHBI. Bexkrop YMoBa-lloliHTHHTra. DHEpreTHUECKNE XapaKTEPUCTHKU AJIEKTPOMAarHUTHBIX
BoJH. [lIkasna 3/1eKTpOMarHUTHBIX BOJIH.
Pa3nea 4. «OnTrka u 31eMeHThl KBAHTOBO MEeXaHUKH

Tema 1. «'eomerpuueckas ontuka». «BomHoBas ontuka». «KBaHTOBas MpuUpo1a N3IIyIECHUS
OnTuka. 3akoHbI reoMeTpuuecKkoi ontuky. I[lonHoe BHyTpeHHEee oTpakeHue. JINH3BI.
WnTepdepenius cBeta. Y cioBUsS BOSHUKHOBEHUS MHTep(epeHnu. MeTo1 BEKTOPHON AMarpaMMbl
JUISL CIIOKEHHS JIBYX WJIM HECKOJbKUX BOJH. [IpvHIMI monydyeHHus MHTepPEperMOHHON KapTHUHBI.
VYcnoBus MaKCUMYMOB U MUHUMYMOB. PazHocTh ¢a3 u pazHocTh xoaa. HTepdepeHius B TOHKOM
mieHke. Konpia HeroToHa.

Hudpakmus cseta. [Mpunun [oiirenca-®Openens. 3oup1 Openens. udpakius Ha Kpyraom oTBep-
cruu. udpakius Ha anuHHOM menu. AudpakiuonHas pemierka. [ aBHble MakCUMyMBbIL. [ 1aBHBIE
MUHUMYMBI. Pa3pemaromias cnocoOHOCTb.




«[lonspuzanus BoaH»

[MonspuzoBanHblil cBeT. Bunpl monspuzamuu. CriocoObl moiydeHus Moysipu3oBaHHoro ceera. Ilpo-
XOXKICHHE €CTECTBEHHOI'O CBETA 4Yepe3 MOJIApU3aTop U a”Hanm3arop. 11oBopor miockocTr nmosspusa-
nuu. [lonspuzanus cBera Npu OTPAKEHUU U IIPETOMIICHUM HA I'PAaHULE JTUIIEKTPUKOB. 3aKoH bpro-
crepa. J{BoiiHOE TydenpesioMIICHHE.

KopnyckynsipHo-BOTHOBOH nyanu3Mm cBeta. KBaHT cBera. DHeprus u umMnyiabc Gorona. BuernmHwmii
dboroaddexr. CeroBoe mamienue. Onwithl JlebeneBa. Dddext Komnrona. TemnoBoe uzmydeHue.
3akon Kupxroda. AbcomrotHo yepHoe teno. 3akon Credana-bonpimana. 3akon Buna. TeroBoe
nsnyuenue. @opmyiia [Tnanka. Pacripenenenue sHeprum B CIEKTpe U3IY4YEHUS 110 YaCTOTE U IJIMHE
BOJIHBI.

Tema 2. «CtpoeHue aroma». «91IeMeHTbl aToMHOro siapa» Monens aroma Tomcona. OnbiTel Pesep-
¢dopaa o paccesHuro anbpa-yactul. Moaenb aroma Pesepdopaa-bopa. Omnupuyeckue 3akoHomep-
HOCTH B aTOMHBIX crnekrpax. Teopus bopa. YpoBHu sHepruu aroma Bojopoaa. KBaHtoBble uucina:
IJIaBHOE, OPOUTAIIbHOE, MArHUTHOE.

BoninoBple cBoiicTBa MuKpouacTuil. nuHa BodHbI e bpoiins u ee cBoiictBa. BomHoBas QyHKIuS.
CootHouleHue HeonpeaeneHHoctel [eitzendepra. Ypasuenue Llpenunrepa.

CocraB aTOMHOTO s/ipa. XapaKTepUCTUKH siapa. SaepHbie cuibl. DHeprus cBs3u sapa. edekt macc.
OHeprerudeckuii 3¢ ekt saepHoit peakuu. PagroakTuBHOE U3IIydY€HUE U €r0 BHJIbI. 3aKOH pajuo-
aKTUBHOTO pacmana. fAnepusie peakuuu. Jenenue simep. Cuntes suep. [lonstue o go3umMerpuu u
3amuTe. OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YACTHII.

4.3 Jlekuun/nadopaTopHbie/IPaKTHYECKHE 3aAHATHSA

Tabauia 4
Conep:kanue JeKIuii/1a00paTOPHOTro NPAKTUKYMA/MPAKTHYECKUX 3aHATUHH U
KOHTPOJIbHbIE MEPONIPUSITUHSA

®opmupye Bun

Ne Ne m HazBaHue .T[eKIIHi;I/ MbI€ KOHTPOJb Koa-Bo
. /;[ Ne paznena JIa0OPaATOPHBIX/ NPAKTHYECKHX | KOMIETEeHI] HOTO 4ACOB
3aHATHH UM Meponpus
THA
1 Pa3pnen 1. «®uznueckre OCHOBBI MEXAHUKH 8
Tema 1. «Kunema- | Jlexyus Ne 1 OIIK-1 2
TuKay. «/IuHamuka». | «Kunemartukay. «/luHamukay. (OIIK-1.1)
«Pabota u sHeprusy» | «Pabota u sHEprus» (¢ mMprUMeHe-
HUEM MYJIbTUMEIUHHOTO 000-
PYJIOBaHHUS).
Jlabopamopnas paboma Ne 1 OIIK-1 3amuTa 2
«M3yuenune nmxenns tenamo | (OINK-1.2) | mabopa-
HaKJIOHHOM MIOCKOCTH» WIIH TOPHBIX
«3yueHne 3aKOHOB MPSMOJIU- pabor

HEIHOro IBUKEHUS U CBOOO/I-
HOIO ITaJIcHUs Ha MaluHe AT-
Bya» win «/3yuenne KkuHema-
TUKU U JUHAMUKH TTOCTYTIa-
TENBHOIO ABYXKEHUSD Win « 13-
MepeHue korpduirenTa Tpe-
HUS KaueHUs» (C IPUMEHEHUEM
U(POBBIX YCTPOMCTB IS TO-
JTy4eHus: 1 00paboTKH IKCIIe-
PUMEHTAIBHBIX JAHHBIX).
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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. «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 COXpaHEHUS
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 No 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 pazgena

Ne u Ha3BaHue JeKIMii/
JIa00PATOPHBIX/ MPAKTHYECKHX
3aHATHH

®opmupye
Mble
KOMIIETEHI
HH

Bun
KOHTPOJIb
HOI'O
Meponpust
THSA

Koa-Bo
4acoB

Paznes 3. «DnexkTpoMarHeTu3sm»

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» miH «Onpe-
JIeJIeHne €eMKOCTH KOHJICHCATO-
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-
aMIEpPHOI XapaKTePUCTUKHU TI0-
JTYIPOBOIHUKOBOTO 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 TI0JIe». «JJIeK-
TPOMarHUTHAas UH-
JyKLIUs». «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 MOJsl 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-
PUMEHTAJbHBIX JJAHHBIX).

OIIK-1
(OTIK-1.1)

OITK-1
(OTIK-1.2)

3aIuTa

nabopa-

TOPHBIX
pabor
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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

Pa3gen 4. «Onruka u

sneMeHThl KBaHTOBOW (hM3HKM»

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

Jlexyus No 1

«["eomeTprueckas 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
«Ornpenenenue 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 U3ITY-
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 IpUMe-
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 KOMIIETEHIIUIi, 0CBAUBAEMbIX MIPH UX U3y4YeHUH (MOKET 0CBANBATHCS
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, sxuakoctu u TBepabie Tena (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€ TEXHOJOTHHU

Tabnuua 6
HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTUBHBIX OﬁpaBOBaTeHLHLIX TEXHOJIOTui
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» wiM «M3ydyeHue 3aKOHOB HPSIMOJIMHEMHOIO JBU- 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
HOCTYNAaTEeNbHOTO 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 terioemMkoctu TBepaoro JIP | PaboTa B mambix
tena» uinn «Omnpenenenne kodd@uiMeHTa TerIonpOBOIHOCTH BO3- rpynmnax
JyXa»
5. | JlabopatopHnas padora Ne 1 «M3yuyenue tonorpaduu snexrpuueckorol JIP | Pabora B manbix

noyis» ik «OmnpeneneHne eMKOCTH KOHJEHCATOpa ¢ MTOMOIIBI0 Oal
JUCTUYECKOTO TrajgbBaHoMeTpa» win «l3MepeHune conpoTUBIEHUS]
METOJI0M MOCTOBOU cXeMbI» nin «MccnemoBanne mojie3HoM MOITHO-
CTH ¥ K03(pPHIHEHTa TTOIE3HOTO ACHCTBUSI HICTOYHUKOB IMOCTOSIHHOTO)
Toka» uin «VccnenoBanue BOJBT-aMIIEPHON XapaKTEPUCTHKU IOy

IMPOBOAHUKOBOI'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
ocruutorpada» uinu «M3ydeHne MarHuTHOTO TOJIST COJICHOU 12y WITH
«3yueHune SBICHNUS B3aUMHON UHIYKLIHM

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
«Ormpeenenue JIMHBI CBETOBOM BOJIHBI C TTIOMOIIBIO TU(DPAKITUOH-
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» wim «Mccnenoanue BHenHero Gotodgdexrar

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* (%) Haiitu MOZyIH 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 ummynbsca mapuka Maccel M =100 2 npy ynape o semmio n xommuectso
BBIIC/TMBIIEHCS TEIIIOTHI, ecii oH maxaet ¢ Beicots M = 200 ¢v 3 nocne ynapa moxanmaet-
Csl Ha BBICOTY h, =180 cu

4. ToukoctenHblii wumuEap muamerpom DO =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. OnpenennuTe U3MEHEHUE CKOPOCTH TEUEHMS, €CIM HadajbHas CKO-
pocTh coctaBisuia 1,5 m/c.

6. OU3NUECKMH MASTHUK B BHE TOHKOro cTepskHs mmmHoit | =120 er goneGnercsa oxono ropu-
30HTANBHOM OCH, MEPIeHIMKYIAPHON CTEPIKHIO, H HAXOJAMICHCS HA PACCTOSHHH 9 OT cepe-
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JIUHBI cTepkHA. [Ipu kakoM 3HaYeHUU 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 CTEPXKHS
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', ecnu 3a 10 ¢ oHa npeojoneBaet 3 K.

Tunossble 3a1a4u Mo pasaeiny 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 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 n?

4. [Ipu BbICOKOI TemmepaType MOJOBHMHA MOJIEKYJ a30Ta AMCCOLMUpPOBaia Ha aToMbl. Uemy

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

1. Tpu ToueuHsIX 3apsiaa q, 2q , -q HaXOAATCSI HA OAHOM NPSIMOM, PACCTOSIHUSI MEKY COCEIHUMU
3apsaamu paBHO d. HaiiTu HanpsyKeHHOCTh SJEKTPUYECKOTO OIS B TOYKE Ha 3TOM ke MpsAMOit
Ha paccTOssHUM d OT OTPHUIIATEILHOTO 3apsiia

2. B BepmmHax TpeyroibHUKa cO cCTOpoHaMu 1o 2,0 cM HaxoasTcs paBHbIE 3apsbl o 2,0 K.
Haiitu pe3ynpTUpyOIIyI0 CUITy, IEUCTBYIONIYIO Ha YyeTBepThii 3apsy 1,0 uKi, momemeHHbIi B
CepelMHE CTOPOHBI TPEYTOJIbHUKA.

3. Tpu ranpBannmdeckux 3mnementa €1 = 3,0 B, €2 =5,0 B, €3 =2,0 B coenuHeHbI MapajieibHO U
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 1IETIH M HATIPSHKEHUS HA KaXKI0M dJ1e-
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. PaccMOTpeTh BO3ZMOXKHBIE CITy-
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 nudpakimoHnyro pemeTky HOpMAIbHO MagaeT MOHOXPOMATUYECKUH CBET C JJIMHOM BOJHEI
600 uM. Onpenenute HaMOOIBIINNA MOPSAIAOK CIEKTPA, MOJYYEHHBIH C MTOMOIIBIO ATON peneT-
KU, €CJIM €€ TOCTOsIHHAs d=2 MKM.

2. EcTeCTBEHHBII CBET MPOXOAUT 4epe3 MOJAPH3aTOP M aHAIM3aTOp, MOCTABIEHHBIE TaK, YTO
YroJl MeKIy MX TTaBHBIME IuiockocTsamu ¢p=45°. TlonspusaTop oTpakaeT M mperomuseT 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 Komnrona Ha cBOGOIHOM >IeKTpoHe 61T paccesH Ha yroin 90°. Omnpese-
JUTh UMITYJIbC, IPUOOPETEHHBIH 3IEKTPOHOM, eclii 3Heprus GpoToHa 10 paccesHus 1,02 M»aB.
4. Onpenenuth, Kak M3MEHUTCS JJIMHA BOJHEI Ie Bpoiiis SIeKTpoHa aToMa BOJIOPOJa TPy Mepe-

X0JI€ €T0 C YETBEPTOM OOPOBCKOM 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 HEUTPAIBHOTO aToMa, 00JIaJAI0IIEr0 STUM SIPOM.

7. Haiitu nmepuoj mojypacnaaa paJdOakTUBHOTO M30TONA, €CIM €ro akTUBHOCTH 3a 10 cyTok
yMeHblnIach Ha 24% 10 cpaBHEHUIO C IEPBOHAYAIbHOM.
8. Ompenenure nepuoj moiypacmnaaa paauoakTUBHOTO M30TOMA, €CU 5/8 HauaabHOrO KOJINYe-
CTBa sAJIep ATOr0 U30TOIMA pacnayiock 3a 849 cekyH/I.
9. n°-Me30H pacnagaeTcs B COCTOSHHHM MOKOS HA [Ba Y-KBaHTA. [IpyHIMas Maccy MHOHA PaBHOM
264,1me, onipeeIuTe SHEPTUIO KAXKIOTO U3 BOSHHUKIITUX Y-KBAaHTOB.
[TonHBIM KOMITIEKT 33724 COJIEPKUTCS B COOpPHHKE 3a7a4 10 Kypcy (Gu3uku (cM. TyHKT 7.1).

TumnoBbie BApUaHTHI KOHTPOJILHON pabOThI
TUnMoBO# BAPHAHT KOHTPOJIbHOM PadOTHI

1. [Tpr rOPU3OHTAILHOM IIOJIETE CO CKOPOCThIO V = 250 M/C cHapsa Maccoit m = 8 KT pa3opBaJicsi Ha
nBe yactu. bosbias yacTe Maccoit mp = 6 Kr nofy4mia ckopocth vi = 400 M/c B HalpaBJI€HUH T10-
neta cHapsiia. OnpenenuTb MOAYJIb U HAalpaBJIE€HUE CKOPOCTH V2 MEHBIIEH YacTH CHapsiaa.
2. Ha ckambe JKyKOBCKOTO CHAMT YEJIOBEK U JAECPKHUT Ha BBHITSHYTHIX pyKax TMPU Maccoil m = 5 Kr
Kaxas. PaccrosHue ot kaxoi rupu 10 ocu ckambu | =70 cm. Ckambst Bpamaercs ¢ 9acTOTOU Ny =
1c!. Kak u3MeHHTCS 4acTOTa BpAILleHUs CKAMbH, €CIM OH COXKMET PYKH Tak, UTO PAcCTOSHHE OT
KaXI0M THPH A0 ocH yMeHbIUTCs A0 l2 = 20 cM? MOMEHT WHEpLMHU YeloBEeKa M CKaMbH (BMeCTe)
OTHOCHUTEIBHO ocH J = 2,5 Kkr-M2.
3. B nunmuaap pmuHoU 1 =1,6 M, 3amoIHEHHBIH BO3AYXOM IPH HOPMaJIbHOM aTMOCc(epHOM JaBie-
HUM Po, HaYaJld MEJJICHHO BJBUTaTh IMOPIIEHb IUIOMIA/IbI0 ocHOBaHUs S = 200 cM?. Onpenenutb
cuny F, neficTByOIIyI0 Ha MOPIIEHb, €CIIU €r0 OCTAaHOBHUTH Ha paccTossHud 11 = 10 cM oT nHA 1U-
JUHJpA.
4. OnpenenuTh KOJIWYECTBO TEIUIOTHI Q, KOTOPOE HAJ0 COOOIUThH KUCIOpoay oobeMoM V = 50 i
IIPU €T0 U30XOPHOM HarpeBaHUH, YTOOBI JaBJIeHHE ra3a MoBbickiIoch Ha Ap = 0,5 MITa.
5. ITemnaka Maccoit m = 200 mkr, Hecyast Ha cebe 3apsn Q = 40 uKu, BieTena B anekTpudeckoe
MoJIE B HANpAaBJICHUM CUJIOBBIX JIMHUM. [locne mpoxoxaenus pasHoctu noteHuuanos U = 200 B
NBUIMHKA UMeTa ckopocTh v = 10 m/c. OnpeaenuTs CKOPOCTh Vo MBUIMHKU JI0 TOTO, KaK OHa BJIETe-
Ja B TIOJIE.
6. DIIEKTPOH JBMKETCS B OJJHOPOJIHOM MarHuTHOM moJje ¢ unaykuue B = 0,1 Tun no okpyxHOCTH.
Omnpenenure yrioByr CKOPOCTh BPALLIEHUS JJIEKTPOHA.
7. B 0HOPOAHOM MarHMTHOM Mojie ¢ mHAykmueir B = 0,5 Tn Bpamaercs ¢ yactortoif n = 10 ¢
crepkenb amuHOM | = 20 cM. Och BpallleHHs mapayuieibHa JUHUAM HHIYKIIMA U TPOXOJUT Yepe3
OJIMH U3 KOHIIOB CTEP)KHS MEPHEHAUKYISIPHO ero ocu. Omnpenenuts pazHocTh noreHuanoB U Ha
KOHIIaX CTEPKHA.
8. IlapanyenbHbIil My4OK CBETA MEPEXOAUT U3 INIMIIEPUHA B CTEKJIO TaK, YTO MyYOK, OTPAKEHHBIN OT

TPaHULBI pa3JeNa ITUX CPell, OKAa3bIBAETCd MAaKCUMAJIBHO NMOJISIpU30BaHHbIM. Onpenenurs yron V
MEXy MAJAIOLUM U NIPEJIOMIIEHHBIM ITy4YKaMH.

9. Uepnoe teno umeet temneparypy T1 = 500 K. Kakoa 6yner temneparypa T2 Tena, eciu B pe-
3y/bTaTe HArpEBaHUs NOTOK U3ITyYEHUS YBEIUUUTCA B n = 5 pa3?

10. OnpenenuTth, Kakasi 0JIA paMOAKTUBHOTO U30TOMNA “geAc pacramaercsl B TeYEHUE BPEMEHH t =
6 CYTOK.
Bormpocs! aj1st 3ammThl 1a00paTopHBIX paboT
Bonpocsl no pasgeny 1.
1. BpamarenpHoe ABIKECHUE. YTIIOBOE IIEPEMEIIICHIE, YTII0Bask CKOPOCTh U YTIIOBOE YCKOPEHHUE.
Kunemarnueckue ¢hopMyIibl paBHOMEPHOTO M PABHOYCKOPEHHOTO BpaiieHus. CBsi3b JTMHEH-
HBIX U YTJIOBBIX XapaKTEPHCTHK JIBIKCHHS.
2. MoOMEHT UHepIHH MaTepUaIbHON TOUKH, CHCTEMBI MaTepHAJIbHBIX TOUEK, Tena. Teopema
[IIretinepa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

MOMEHT CcUJTbl OTHOCUTENBHO OCH BpallieHusa. OCHOBHOM 3aKOH JUHAMMKHU BPAILIATEIbHOTO
JIBMOKEHHS.

3akoasl HeroTona. Macca. Cuima. Ha3BaTh OCHOBHBIE CHIIBI B MEXQHUKE M ONIMCATh X CBOM-
CTBa (HarpasJieHHEe, ClIOCcO0 pacueTa, IpUpoaa CUIIbI).

Kunematrueckue Gpopmysibl paBHOMEPHOTO U PABHOYCKOPEHHOTO TPSMOJIMHEHHOTO JIBUYKE-
Hust. JIuHelHast CKopocTb, yCKopeHue, nepementienne. CpeHss 1 MTHOBEHHAs! CKOPOCTb.
MowmeHT cuiibl. MOMEHT MHEPLIMK MaTEPUATIbLHOM TOUKH U Tena. OCHOBHOM 3aKOH JUHAMUKHU
BpalllaTesIbHOrO ABMKEHUS.. MOMEHT UMITyJibca. 3aKOH COXpAaHEHHSI MOMEHTA UMITYJIbCa.
VYrioBoe nepeMenieHne, yrioBas CKOpOCThb M YTI0Boe yeKkopeHune. Kunemarndeckue hopmy-
JIbl PABHOMEPHOT'O M PaBHOYCKOPEHHOTO BpalieHus. CBsi3b JIMHEWHBIX U YIJIOBBIX XapaKTepH-
CTUK JIBIDKCHHSL.

Bpamarensnoe nuxkenue tBepaoro tena. Kauenue tena. @opMyiibl KHHETUYECKOW SHEPTUU
BPAIIAOIIETOCS M KaTSIIErocst TBepIoro tena. [IpuHIun paboThl YCTaHOBKH. 3aKOH COXpaHe-
HUS SHEPTUM ISl MasiTHUKa MakcBesa.

MowmeHT cusibl. MOMEHT MHEPIIMK MaTepUualIbHOW TOYKH U Teia. OCHOBHOM 3aKOH TUHAMUKHU
BpAaILATENILHOTO ABMKEHUS. MOMEHT UMITyJibca. 3aKOH COXpaHEHUs1 MOMEHTa uMnyibca. Oc-
HOBHOM 3aKOH TMHAMUKH BPAIATEeIHHOTO ABIKCHHUS Yepe3 MOMEHT UMITYJIbca Tea (B 0000-
IIICHHOM BHJIC).

Kunemarnuaeckue hopMyITbl pABHOMEPHOTO ¥ PABHOYCKOPEHHOT'O ITOCTYIATEIIHHOTO JBHKE-
Husl. JInHeliHOe nepeMelieHue, CKOpocTh U yckopeHue. HopmanbHOe U TaHTeHIMaIbHOE
yckopenue. JluddepeHnmansHpie CBA3U JTNHSHHBIX XapaKTEPUCTHK JABIKCHUS (depe3 TPOH3-
BOJIHBIC).

Kunemaruueckre hopMyIibl pABHOMEPHOTO ¥ PABHOYCKOPEHHOT'O BPAIATEIIEHOTO JIBUKCHUSL.
VYTi0Boe nepemMelieHne, Ckopocts U yckopenue. uddepenimanbabie CBsI3U yIIIOBBIX Xapak-
TEPUCTHUK JBIKEHHUS (depe3 Mpou3BOAHbIC). CBS3b JIMHEHHBIX U YTIIOBBIX XapaKTEPUCTHK
JIBYOKCHHS.

Mexanunueckas sHeprus. [loreHuumanbHas U KuHeThn4YecKkas sHeprusi. Kunernueckas sHeprust
MOCTYTIATEIBHOIO U BPALIaTEIbHOIO IBUKEHUS TeJa. 3aKOH COXPaHEHHUs SJHEPTUU TeNa, CKa-
TBIBAIOIIEIOCS C HAKJIOHHOM IIJIOCKOCTH.

Buapl mexanmueckoi sHepruu. @opMyIibl TOTEHITUATBHON SHEPTUH (JUTS CHITBI TSYKECTH U
CHJIBI ypyrocT). opMyIibl KHHETUYECKOM SHEPTHH (J71s1 TOCTYMATEIbHOTO U BpalaTeshb-
HOTO JIBM)KEHHUS). 3aKOH COXPaHEHHS TTOJTHON MEXaHUYECKON SHEPTUH.

Pabora Mexannueckoil cuibl. @opmyrna CBsI3U pabOThI CUIIBI TPEHUSI C U3MEHEHHEM MaKCH-
MaJIbHOM MOTEHIMANbHOW dHepruu mapa. [IpuHimn paboThl YCTaHOBKH IO HCCIEIOBAHUIO
CHJIBI TPEHHUSI.

Bugpl Tpenus. Cuna TpeHUs: CKOJBbKEHUS, Ka9eHUsI U TIOKOsT: (hOpMYIIbI, CBOMCTBa, KOd(du-
LMEHTHI TPEHHUS U CTIOCOOBI UX YMEHBIIICHHUSI.

Teuenue xunxoctu. Jlnaun toka. TpyOka Toka. YcTaHOBHUBIIEECS TEUCHUE KHUIKOCTH. Pe-
UMbl TEUCHHUS )KUAKOCTH U UX XapakTepHble ocooeHHocTH. Uncno PeliHonbca.

VYpaBHeHne Hepa3pbIBHOCTU. YpaBHeHue bepuymmu. CocTapmstoniue AaBieHus (THIPOCTaTH-
YeCKOe, CTaTHYECKOe, TUHAMUYECKOE) ¥ IPUYUHBI X BOZHUKHOBEHU. Y paBHEeHUE bepHyIm
JUTSt TOPU3OHTATBHOU TPYOKH.

Bszrocts. KoadduimenTsl quHaMu4eckoil 1 KHHEMaTHYECKOW BSI3KOCTH. 3aBUCHMOCThH BsI3-
KOCTH >KUJIKOCTEH 1 ra30B OT TEMIIEpaTyphl U €€ KaYeCTBEHHOE OObSICHEHNE.

3akoH Ilackans. JlaBnenue cronba xunkoctu. Cuna Apxumena. Y ciaoBus IiaBaHus Tena (Te-
JIO TOHET, BCIUTHIBACT, YPABHOBEIIICHO B KUJIKOCTH).

WneanpHas xxuaxocts. Bsskocts. [lonbemHas cua u 1000Bo€ CONMPOTHUBIEHUE, TPUUMHBI UX
BO3HHUKHOBCHMSL.

Bonpocsl mo pasneay 2.
[IpyxunHbil MasTHUK. @opmyna TomrcoHa 1 eproja KojaeOaHui Mpy>KUHHOTO MasiT-
HUKa. 3aKOH COXPaHEHMs SHEPTUHU JJIsl KoJeOaHU MPYy>KUHHOTO MasiTHUKA.
JudpdepeHnnanbHoe ypaBHEHUE TapMOHUYECKHX KoJeOaHUI MPYXUHHOTO MasiTHUKA M
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ero pemenne. [lepuon, yactora, kpyrosas (IMUKJIMYECKas) 4acTOTa, aMIUIMTYAQ, (a3a Ko-
nebaHui.

3akoH ['yka B nuddepennuanpHoi 1 uHTEerpaibHON (hopme. OTHOCHUTENBbHAS U a0COJIOT-
Has nedopmanus. MexaHudeckoe HampsbkeHue. Jlmarpamma pactspkenus. [IpenenbHbie
TOYKHU Ha JUarpaMMe pacTsKEHUs.

dusnueckuil 1 MaTeMaTHuecKuil MasTHUK. [IpuBeneHHas JmHa PU3MUECKOTO MasiTHUKA.
®opmyna nepuoa KonedaHuil GU3NYECKOro U MaTEMaTUYECKOTO MasiTHUKA.

Bonpocsl mo pasaeay 3.
[TapameTpsl cocTosiHUSA Ta3a. TepMOAMHAMUYECKUN MTPOIIECC U PABHOBECHE.
Vpasuenue Knanelipona u MenneneeBa-Kianeitpona.
N3omporneccs (A1 KaXKI0ro U30IpolLiecca 1aTh ONpe/esieHne, 3anucaTh 3aK0H, IIOCTPOUTh
rpaduku B koopauaarax PV, PT u VT).
[lepBoe Hauano TEPMOJMHAMMKHU, €r0 NMPUMEHEHHUE K H3ompoleccaMm. MoJsipHbIe Terio-
€MKOCTH.
VYpasuenue Maiiepa. Koapduruent [lyaccona.
AnmabatHslii iporecce (3amucarb GpopMyiry, MOCTPOUTh Tpaduk B KoopauHatax PV u onm-
caTh OTJIMYUE OT U30TEPMBI).
[ToBepxHOCTHOE HATSKEHUE M MEXaHM3M ero obOpa3zoBaHus (cM. MeToanudky). CmauuBa-
Hue. KanwinsipHele sBieHUs .
OcHOBHOE YypaBHEHHME MOJICKYJISIPHO-KMHETHUECKOoW Teopuu. Wnmeanpubiii ras. Illxama
KenbBuHA U Lenbcust.
KII/I TermmoBoro nBuratens u uaeaibHOW MamnHbl KapHo.
Peanbnbiii ra3. YpaBauenue Ban-Jlep-Baanbca.

Bonpocsl no pasneny 4.
HanpspkeHHOCTD M MOTEHLMAT 3IEKTPOCTAaTUYECKOTO M0JIsA, CBsI3b MKy HUMU. CuioBbie
JIMHUM U 3KBUIIOTEHLMAJIbHBIE IOBEPXHOCTH, UX B3aUMOCBA3b. BekTop rpaguenta. Ilpun-
LU CYNIEPIIO3ULUU TIOJIEH.
Teopema I'aycca u1st 371€KTpOCTaTHUECKOTO MOJSl B BakyyMme M BemiecTBe. PaboTa moss.
Teopema o HUPKYISILIMKM BEKTOPA HANIPSKEHHOCTH.
IIpoBOAHMKY B JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBHE PAaBHOBECUS 3apsl0B B IPOBOJHMUKE.
JIMBNIEeKTPUKHU B 3JEKTpOCTaTUYECKOM Mouie. Tumbl quanektpukos. [lonspusanus u ee Bu-
nbl. [lonspu3oBaHHOCTB, OUAJIEKTpUYECKasl MPOHUIAEMOCTh U BOCIPUMMUYUBOCTD. DJIEK-
TPUUECKOE CMEIIEHUE.
DNEKTPOEMKOCTh MPOBOJHUKA U KOHAEHcaTropa. CBA3p HaNpsHKEHUS W HAIPSHKEHHOCTH,
CBSI3b 3aps/ia C HANPSKEHUEM B KOHJIEHCATOPE.
EmxocTh mutockoro konzaeHcaropa. CoeAMHEHUS! KOHJIEHCATOpOB (cxeMa U (popMyiisl Juis
pe3ynpTupyrounux 3HaueHuit q, U, C). DHeprus 3apspkeHHOro MPOBOJIHMKA, KOHASHCATOPA.
OOBemMHas IIOTHOCTb SHEPTUH.
[IpoBOAHMKY B AJIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE paBHOBECUS 3aps/IOB B IPOBOJHUKE.
JIM3IIEKTPUKHU B 3JIEKTPOCTAaTUUECKOM Mosie. Tumbl quanektpukos. [lonspusanus u ee Bu-
nbl. Tlonspu3oBaHHOCTh, OUAJIEKTpUYECKasi MPOHUIIAEMOCTb U BOCHPUHUMYHBOCTH. DJeK-
TPUYECKOE CMEILIEHUE.
®opmysa CONPOTUBIIEHUS TMPOBOJOYHOTO MPOBOJHUKA. 3aBUCUMOCTb CONPOTUBIICHHUS
MIPOBOJIHUKA OT TEMIIEPAaTyphl U €€ KaueCTBEeHHOe oObsicHeHue. 3akoH Jlxoyns - JleHma
(uaTerpanpHas U nuddepenuanpaas hopma).
3akonbsl OMa B MHTETpalIbHON (popmMe (U1 HEOJHOPOAHOTO ydacTKa LIEMH, Ul OJJHOPOI-
HOTO y4YacTKa MM, JJIs 3aMKHYTOH (moiHo#) nernu). 3akon Oma B nuddepeHmansHon
¢dopme. Coennnenus pe3uctopos (cxema u popmynst ans U, I, R).
[IpaBuna Kupxroda. Y3en nenu, He3aBUCUMBIH KOHTYp, MpaBUiIa PACCTAHOBKH 3HAKOB.
3anaua Ha mpuMeHeHue npasui Kupxroda.
3akon [[xoymns — Jlenna B uaTerpansHoit U quddepennnansaoi popme. MomHOCTh TOKA.
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®opmyJibl TOJTHOM U TTOJIE3HOM MOIIHOCTHU B 3JiekTpudeckoi nenu. K11/ uctounnka toka.
Coenunenus pe3uctopoB (cxema u ¢opmyinsl 11t U, I, R). @opmyna conpoTuBieHus mpo-
BOJIOYHOT'O ITPOBOJHHUKA. 3aBUCUMOCTb COITPOTUBIICHHS IPOBOJIHUKA OT TEMIIEPATYPBI U €€
KayecTBeHHOE 00bsicHeHne. CBEpXITPOBOIUMOCTb.
[ToynpoBOHUKH, UX OTJIMYME OT NPOBOJHUKOB M JUAJIEKTPUKOB. DJICKTPOHHAS U Jbl-
pOYHAs IPOBOIUMOCTH B MOJIYIPOBOAHUKAX. MeXaHu3M 00pa3oBaHUsI JBIPOK.
CoOcTBeHHas U NMPUMECHasl IPOBOJUMOCTb B HONYyNpoBogHMKaX. [loaynpoBoiHuKY p- U
N- TUIA, UX [IOJIyYEHUE.
[TomynpoBosHuKOBBINH au0J. OcoOeHHOCTH PabOThl AMOJA B MPOIYCKHOM U 3allOPHOM
HanpasyieHuu. TpaH3ucrop.

Bonpocsl mo pasaeay S.
MaruutHoe nose, €ro XxapakTepucTuku. CUII0BbIE JINHUU.
Cuna Jlopenua u cuna Amnepa. 3akoH buo-Casapa-Jlannaca. MaraurHoe nose 3emiu.
OcCHOBHBIE TIOJIOKEHUS TEOPUH DJIEKTPOMArHUTHOIO 1ojis Makcsemna. YpasHenus Makc-
BEJUIA.
Teopema o nupkymsinuu Bekropa B. Teopema ["aycca 11 MarHuTHOro 1osis B BaKyyMe.
3aaya Ha MPUMEHEHME MpaBUIIa MPABOT0 BUHTA (MAarHUTHOE 0JIE€ IPSIMOTO ITPOBOJHHUKA U
KPYrOBOI'O BUTKA) U IIpaBUJIa JIE€BOM PyKH (HalpaBJI€HUE CUI).
®eppo-, mapa- U IMAMarHeTHKH, UX OTIMYUTEIbHBIE OCOOCHHOCTH. MexaHu3Mm (HhopMupo-
BaHUs OCTAaTOYHOM HaMarHW4eHHOCTH y heppomarHeTukoB. JJomensl. Touka Kropu. [letns
TUCTEPE3HUCA.
Marnutnoe nione. I[lotok BekTopa B.
SIBneHne ANEeKTPOMArHUTHOM MHAYKIMU U camouHaykuuu. [Ipasuito Jlenna.
Hamaranuusanue marsetukoB. Makpo- u Mmukpotoku. Hanpsokennocts H n nnaykuus B
MarHUTHOTI'O TOJIS, UX B3aUMOCBS3b.
MaruuTtHas NpOHULAEMOCTh M MAarHUTHas. BOCIHPUMMYHBOCTb. Teopema O LUPKYJISALUU
BekTopa H.

Bomnpocsl mo pasaeay 6.
3aKOHBI OTPaXXEHHsI W TPEJIOMIICHHS CBETOBBIX BOJIH. 3aKOH MPSIMOJIMHEMHOro pacrpo-
CTpaHEHUs CBETA. 3aKOH HE3aBUCUMOCTH CBETOBBIX IyYKOB. JIMH3BI (BH/IbI, OCHOBHBIE JIy-
uH, (popmyna JUH3BI).
OTHOCHUTENBHBIN U aOCOMIOTHBIN MOKAa3aTeIN MpPeIoMIICHUs. SIBJIeHHE MOJHOrO BHYTPEH-
HEero oTpakeHus. [Jucnepcus ceera.
[Tonsspu3oBanHblii cBeT. Buael nomspusanuu. Yron U 3akoH bprocrepa. 3akoH Maitoca.
IT0oBOPOT MJIIOCKOCTH MOJISAPU3ALINH.
Wutepdepennyst u qudpaxius ceera. Y cIoBUsS BOZHUKHOBEHUS UHTeppepeHunu. benblii n
MOHOXPOMAaTHYECKUH CBET. YCJIOBHS MaKCUMYMOB U MHUHHUMYMOB. Pa3nHocTh ¢a3 u pas-
HOCTb XOJ1a.
Omnpit FOHra. Matepdepennys B TOHKUX MIeHKax (xox y4ei). [IpocBeTieHne onTHky.
Konbua HeroToHa, xoa uHTepdepupyrommx aydeil 1 HabioaemMas KapTHHA B OTPaXKeH-
HOM U IIPOXO/SIIIEM CBETE.
Hudpakuus. [punnun Noiirenca-@penens. Teopust 300 @peHens (PUCYHOK pacmpesene-
HUS 30H Ha BOJTHOBOM MOBEPXHOCTH, opMyIia paguyca 30H Openers).
Judpakius Ha KPyrioM OTBEPCTUU U JUTMHHOMN IIIENH.
JudpaxkiuoHnHas pemierka. Y cloBUe INIaBHBIX MAKCUMYMOB U MUHUMYMOB JUTsl AU paKiiy-
OHHOM pemieTku. JludpakimonHas kapTiHa B MOHOXpOMAaTHYECKOM M OeioMm cBete. Pas-
pernraromias CnocoOHOCTh TUPPAKITMOHHON PEIIETKH.
KopmyckynsapHo-BosHOBOH Jyanu3m cBeta. KBaHT cBeTa. DHeprus, Macca U UMITYJIbC (o-
TOHA.
SBnenue dortordpdexra. Buapl pororddexra. Ipunimn paboTel MOIYIPOBOTHUKOBOIO
¢dororsieMeHTa.
VYpaBHenue DiiHmreiiHa /Ui BHemHero ¢gotoaddexrta. Kpacnas rpanuna ¢otorddexra.
PaboTa Beixoma snexktpona. 3akonsl CToJETOBA.

20



13. Cnextp. Bunsr ciektpoB. CnieKTphl UCIycKaHus U noryionieHus. CreKTpaabHbIi aHaIu3 1
€ro NpuMeHEHHe.

14. Monens atoma Pesepdopna — bopa. [Toctynarer bopa.

15. Obpa3oBanue cnekTpa u3ayueHus aroma Bogopoaa. @opmyna bansmepa.

16. CnekrtpanbsHbie cepuu Jlaiimana, baneMepa, [lamena.

17. Slnenne dorosddexra. Bunsr pororddexra. Ilpunnun paboThl BaKyyMHOTO W Ta30Ha-
MOJIHEHHOTO (POTO3TIEMEHTA, UX BOJIBT — aMIEPHBIE XapaKTEPUCTHKHU.

18. TeruioBoe m3nydeHne u ero ocoOeHHOCTH. CIeKTpalibHas HMCIyCKaTellbHAs WM IOTJIOIIa-
TebHas ciocoOHOCTh. IHTerpaibHast SHepreTuYecKas CBETUMOCTb.

19. A6comoTtHo yepHoe Teno. Cepoe Teno. 3akoH Kupxroda.

20. 3akon Credana — bonpivana. 3akoH Buna. ['paduk 3aBHCHMOCTH HCITyCKaTEIBHON CIIO-
COOHOCTH Tea OT JUIMHBI BOJHBI IIPH Pa3HbIX TEMIIEpaTypax.

21. Ilocrynatsl bopa. O6pa3zoBanue crieKTpa U3JIy4eHHs aTOMa BOJOPO/IA.

Ilepeyenb BONPOCOB, BLIHOCUMBIX HA IPOMEKYTOYHYIO ATTECTAIHIO (3a4eT C
OLIEHKO)
Bomnpocskl Kk 3a4€eTy C OLIEHKOM

Pa3pea 1. «Pusnueckre OCHOBLI MEXAHUKIY

5. Tpenmer dusuku. Meromsl (pU3MYECKOro MccIe0BaHus. Poib (GM3MKK B pasBUTHM TEXHHKU M BIUSHUE
TEXHUKH Ha Pa3BUTHE (PUUKH.

6. MexaHuueckoe JBIKEHUE Kak OpocTeiias opMa aBikenns matepun. Knaccudeckas Mexanuka. [Tpo-
CTPAHCTBO U BpeMs B KJIACCUUECKOI MexaHHKe. DU3nuecKue MOJIENH.

7. KuneMaTuyecKkoe OIUCAHUE JIBUKEHHS TOUKH. CKOPOCTb M YCKOPEHHE MPU KPUBOJIMHEITHOM JBUKEHUIM.
HopmansHoe u kacatenbHoe (TaHTeHIMATbHOE) YCKOPEHHUSL.

8. JIBwkeHHe TOUKH 1O OKPY)KHOCTH. BEKTOpBI YITIOBOI CKOPOCTH U YITIOBOTO ycKopeHust. CBsi3b JIMHEH-
HBIX CKOPOCTEN 1 YCKOPEHHH C YITIOBBIMU CKOPOCTSIMU M YCKOPEHUSIMU.

9. Junmammuka. Mexammueckas cuctema. Cria. Macca u umimyibe. CoBpeMeHHast TpaKToBKa 3akoHOB Hbro-
ToHA. CHIIbI B MEXAHUKE.

10. Mmmynbe cucTeMbl MaTeprabHBIX TOYEK. 3aKOH COXPAaHEHHS MMITYIIBCA.

11. O606mennas popmysmposka Il 3akona HeroTona. 3akoH BCEMMpPHOTO TAroTeHus. LlenTp Macc Mme-
XaHWYECKON CHCTEMBI, 3aKOH JBIDKEHHS LIEHTpa Macc. [IBIKEHUE TeJ ¢ IIepeMEeHHOW MacCoii.

12. Dneprus xak yHMBepcaibHas Mepa PazIMUHBIX (JOPM JBHKEHHS M B3aMMOJIEHCTBHSA. PaGoTa CHUIbL
KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIE CUJIbI. MOITHOCTB.

13. Kunetyueckast SHEpIHis MEXaHHUECKO#H cHcTeMbL. T1oTeHIHabHas SHeprusl.

14. 3axoH coXpaHeHHs SHEPTUU B MEXAHUKE. Y 1apbL.

15. Mowment uneprun. Teopema IllTeiinepa.

16. Mowment cunbl. OCHOBHOE ypaBHEHHE IMHAMUKH BPAIATEILHOrO IBUKEHHUS TBEPIOrO TeNa.

17 Kunernueckas SHCPI'HA BPAArOIICrocs U KaTAMCrocsa TBEpAOIro Teia. PaGora IpyU BpaIlIaTCIIbHOM
JBWKCHUM.

18. MomeHT nMnynbca MaTepUaNnbHON TOUKH, MEXaHMYECKOH CUCTEMBI U TeNa. 3aKOH COXPAaHEHHUS
MOMEHTa UMITYJIbCA.

19. OcnoBHOE ypaBHEHHME NMHAMMKHM BpAIaTENbHOTO JBMXKEHUS TBEPAOTO Tejia B 000OIIEHHOM
BHJIE. 3AKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.

20. Jlepopmanus B TBepaom Tene. 3akoH I'yka. Kooduuuent ITyaccona. JluarpaMmma pacTsike-
HUSL.

21. Tunpocratnka HecKMMaeMoi kuakocTu. Jlapnenue cron6a sxumkoctd. Cuma Apxumena. YcioBHs
[IABaHUsI TEIL.

22. CtanuoHapHOe TeueHHe UeallbHOM KUIKOCTH. YpaBHEHHE HEpa3phIBHOCTU. YpaBHeHHe bep-
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HYJUIH.
23. Bsi3kocTb sKkuIKoCcTH. PeskiMbl Tederms. Uncno Peitnombica. MeTobl onpeieeHus BA3KOCTH.

Pasznea 2. «MosekyiaapHas GU3NKa U TEPMOIUHAMUKA

24. CratucTuueckuii ¥ TepMOAMHAMUYECKUH METO/IbI McclenoBanus. OCHOBHOE ypaBHEHHE MoJle-
KYJISIPHO-KMHETHUYECKOM TeOpuu uieanbHbIX ra3oB. TemnepaTtypHas mkana Llenscus u KenbBu-
Ha.

25. Cpennsis KuHETHUYECKas SHEPrUs MOIEKYI. MoleKyIapHO-KMHETUYECKOE TOJNKOBaHHE abco-
JIIOTHOM TeMIEPaTypHI.

26. Pacnpeneneaue MakcBelia MOJIEKYI HIEaIbHOTO Ta3a.

21. Pacnipenenenve bonbumana u G6apomerpuueckas Gpopmyna. CpeqHee YMCIO CTOIKHOBEHUH M
cpenHsis JyiMHa cBOOOAHOrO Ipobera.

28. TepmoauHamMuyeckue napameTpbl. TepMOJIMHAMUYECKOE PABHOBECHE U HPOLECC. YpPaBHEHHE
COCTOSIHUS MI€alIbHOTO ra3a. Mzonpoueccsl.

29. TlepBoe Hauano TepMOAMHAMHUKHU. PaboTa rasa. TermnooOMeH, KOJMYECTBO TEIIOTHL. BHyTpeH-
HSIS1 SHEPTHUS HIeaTbHOTO Ta3a. Yucio crerneneil cBo0OIbI.

30. INpumeHeHKe IEPBOro Hayala TEPMOAMHAMUKY K U30IIpolieccaM. AMabaTHBIH IpoLecc.
31. Tennoemkocts. Ypasuenue Maitepa. KoaxddumuenT Ilyaccona. [TonuTponHslii mporecc.

32. Huxnsl. Tepmuueckuit KII1JT mukna. Tennosble ABMraTeny, X0JI0AUIbHbIE MAIIMHEL Teopema
Kapno. [{ukn Kapno u ero k.i.a. Bropoe Hauano tTepMogMHAMUKH.

33. O6patumsle U HeoOpaTuMble mporecchl. DuTponus. Hepasenctso Knaysuyca. Onpezenenue
SHTPONHMM PABHOBECHOM CHCTEMBI 4Yepe3 TEPMOAMHAMUYECKYIO BEPOSITHOCTb MAaKpOCHCTEMBI.
Teopema HepHcra-ITnanka.

34. Cuibl ¥ NOTEeHIUANbHAS SHEPTUS MEKMOJIEKY/IAPHOr0O B3auMoeiicTBus. YpaBHenue Ban-nep-
Baanbca. U3otepMmbl Ban-nep-Baanbca v 3kciepuMeHTalbHbIE H30TEPMBI.

35. Ssnenue nepenoca. Juddysus, TEMIONPOBOJHOCTS, BHYTPEHHEE TPEHUE.

Pasnen 3. ««3QaeKTpOMarHeTu3M»

36. DnekTpuueckue 3apsbl. 3aKOH COXpaHeHHUs 3apsanoB. BzauMoeiicteue 3apsanos. 3akon Kymo-
Ha.

37. DnekTpocTaTHYECKOE TI0JIE, €r0 XapaKTEPUCTHKH. DKBUIOTEHIIUAIbHBIE HOBEPXHOCTH U CHIIO-
BBIE JIMHUH JIEKTPOCTATHUYECKOTO TO0JIsA. [IpUHIUTT CyTIepIIO3UIINH TOJIEH.

38. TloTok BekTOpa HANPSKEHHOCTH JIEKTPOCTaTHIECKOTO ToJIst. Teopema [Maycca (juis Bakyyma).

39. TloTeHuManbHBIA XapaKTep 2JIEKTPOCTaTHYECKOro 1o, [oHsATHE moTeHmmana. Pacuer paGoThsl
IIpU MEepEMEILEHUN 3apsiia B djeKTpocTatuueckoM noie. upkynauus Bexktopa E snexrpocrta-
TUYECKOTO IOJIS.

40. Onpenenenre pasHOCTH MOTEHIMANIOB B AIEKTPOCTATHUECKOM Hoje. CBA3b HAMPSKEHHOCTH H
noTeHImana. [ ' paiuenTt noreHuyana.

41. [IpoBOIHUKM B 3JEKTPOCTATUUECKOM I0JIe. PaBHOBECHE 3apsA 0B B IIPOBOJHUKE. Emkocts po-
BOJHHUKOB.

42. Emxocth KonieHcaTopoB. COeIMHEHNS KOHIEHCATOPOB. DHEPTHs 3apsKEHHOT0 KOH/IEHCATOPa.

43. DHeprus SIeKTPOCTaTUYECKOTO Mo, OObeMHas IIOTHOCTh SHEPTHH TIOJIA.

44, Tunel auonextpukos. [lonsgpuzanus IUSIEKTPUKOB M €€ BUIBL [10ISpU30BaHHOCTh JUDIIEK-
TPUKOB. JluanekTpuyeckass BOCIPUUMYMBOCTH U MPOHHUIIAEMOCTb. BEKTOp 3JIeKTpUUECKOro
CMEILIEHUS.

45, Cobomuble u cBA3aHHEBIE 3apsaabl. Teopema [aycca aus mons B audieKTpuke. CerHeTosnex-
TPUKHU. DIEKTPUUIECKOE M10JIE B OJTHOPOJIHOM JIUIJIEKTPUKE.

46. TlocTOSHHBIN 2EKTPHYECKHI TOK, YCIOBHS €r0 CYIIECTBOBAHUS U OCHOBHBIE XAPAKTEPHCTHKH.
Croponnue cuisl. [Tonstue 9/1C n HanpspKEeHUs.

47. ConpoTHBIeHHE TIPOBOJIOYHOTO MPOBOAHUKA. COoeMHEHUs MPOBOJHUKOB. TeMepaTypHas 3a-
BHCHUMOCTbH COIPOTHBIICHUS U €€ KaueCTBEHHOE 00bsicHeHne. CBEpXIPOBOIUMOCTb.
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48. 3akon Oma B WHTETpAIbHON (hopMe ISl OJHOPOAHOTO M HEOAHOPOJIHOTO YYAaCTKOB IIETH, IS
IIOJIHOU IIENH.

49. Tpasuna Kupxroda.

50. 3akon Jlxoyns — JleHna B MHTErpaabHoi GpopMe. MOLIIHOCTh TOKA.

51. 3akon Oma u Jxoyns — Jlenua B quddepeHnmansHoil popMe.

52. Dnexrpuueckuii Tok B MeTaiax. Kiaccudeckas Teopus 31€KTPONPOBOAHOCTH. TOK B BaKyyMe.
OMuccus EKTPOHOB. ['a30BbIe pazpsbl.

53. IMoaynpoBoaHUKHU. 30HHAs TeopHs TBepaoro Tena. CoOCTBEHHAs M NPMMECHAs IIPOBOAUMOCTD
IIOJIyIIPOBOJIHUKOB. J{noz.

54. MarauTHOE T10JI€ U €r0 XapaKTepUCTHKH. MaKpo- 1 MUKPOTOKH. Bo3/elicTBre MarHUTHOTO Mo-
71 HA PAMKY C TOKOM U Ha MIPSAMOJIMHEHBIA IPOBOJIHHUK C TOKOM.

55. CunoBble TMHUKM MarHUTHOM MHAYKIMK. CHIIOBast KAPTUHA MATHUTHOTO MOJIS IPAMOJIMHERHOTO
MIPOBOJIHUKA C TOKOM U KpYrOBOI'O BUTKa. [[pyHIMN Cyneprno3uiy MarHUTHHIX MOJIEH.

56.3akon buo — Casapa — Jlamaca.

57.Bo3eiicTBEE MarHUTHOTO MOJIS Ha ABHKymmiics 3apsa. Cuta Jlopenna. J[BukeHue 3apsia B
MaraHuTHoM noJjie. dddext Xoma.

58. Buxpesoii xapaktep marauTHOro nojs. Teopema 'aycca m Teopema O LUPKYJISALUH BEKTOpa
MarHUTHON UHIYKIUH (B BaKyyMe).

59. HamarnuuuBanue MarHeTUKOB. HanpsKeHHOCTh MArHUTHOTO HOJA. MarHuTHas MpPOHHIIAE-
MOCTb U MAarHUTHasi BOCIIPUUMYHUBOCTb.

60. /luamaraeTuku, napaMarHeTUKU U peppOMarHETHKH.

61.Cesasp BekTopoB B 1 H. 3akoH I0JHOr0 TOKa Ui MAFHMTHOTO HOJsA B BellecTBe. Teopema o
HUpKyJsiquu BekTopa H.

62. DnexrpomarautHas uHaykuus. DJC UHAYKIUM B IOABHKHBIX M HETOABHKHBIX HPOBOJHHUKAX.
Bpamenune pamku B MarHuTHOM 1tosie. Toku Pyko.

63. Camoungykuus. VHIyKTHBHOCTL NpoBOAHMKA. 3akoH Jlenna. Bsaummbas ungykius. Tpanc-
dbopmaropsl.

64. Pa6oTa 1o nepemenIeH IO IPOBOIHUKA C TOKOM B MATHUTHOM T0JI€. DHEPrUsl MATHUTHOTO TIOJIS
B cosieHouie. [[ITOTHOCTh SHEPTUH MAarHUTHOTO TOJIS.

65. BuxpeBoe snekrpuueckoe mone. Tok cMemenus. Cucrema ypaBHeHMH MakcBenna B MHTe-
rpajibHOU (hopme.

66. KoneGarenbublii kouTyp. [IpeobpazoBanre SHEPIUM Ha Pa3IMYHbIX dTanax kojebanus. Judde-
pEHIMAIbHBIE YpaBHEHUSI CBOOOIHBIX HE3aTyXaIOUIMX M 3aTyXarolMX KojeOaHui B HEM U UX
pelIeHus.

67. lupdepennuansHoe ypaBHEHHE SIEKTPOMATHUTHON BOIHBI M ero pemenue. CKOpocTh pac-
npocTpaHeHus BosHbL. Bektop YmoBa — IloliTuHra. DHepreTudeckue XapakTEepUCTUKU AJIEK-
TPOMarHUTHBIX BOJH. [1Ikana 3J1€eKTpOMarHUTHBIX BOJIH.

Pa3nea 4. «OnTuka u snemeHTsl KBaHTOBOM Qu3nkm»

68. Onruka. 3akoHbl reoMeTpudeckoii onTuky. [loaHoe BHyTpeHHEE OTpakeHue. JINH3bI.

69. Unrepdepennus ceera. YcIoBHs BOSHMKHOBEHHS MHTep(epeHIHH. MeTos BEKTOpHOU Iua-
rpaMMBI JUIsl CIIOKEHUS IBYX UJIM HECKOJIBKMX BOJIH.

70. Tpuauun nonydeHus UHTEPGEPEHIIMOHHON KAPTHHEL YCIOBHS MaKCHMyMOB M MHHHMYMOB.
Paznocth a3 u pazHocTh X01a.

71. Unrepdepenims B ToHKOM 1ienHKe. Konbua HeroToHa.
72. Nudpaxuus ceera. [Tpunnun [rolirenca-Openens. 30ub1 OpeHerns.
73. Mudpakuus Ha KpyrJIoM oTBepcTUH. Judpakiuus Ha JITMHHOM IENH.

74. Jluppaxumonnas penrerka. I 1aBHbIE MAKCUMYMEBL. | TaBHBIE MUHMMYMBI. Paspemnaromas cro-
COOHOCTB.

75. TlonspuszoBanuskli ceeT. Buasl nonspusanun. CriocoObl MOTydeHHs TOIIPH30BAHHOTO CBETA.
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76. TIpoxoskIeHHe eCTECTBEHHOrO CBETA Yepe3 MOISAPU3aTOp M aHamu3atop. [I0BOPOT MIOCKOCTH
TOJISIPU3AIIH.

7'7. Tlonspusanus cBeTa MPH OTPAKECHUU M MPEIOMIICHUH Ha IPAaHHUIIE AUIIIEKTPUKOB. 3aKoH bpro-
crepa. JIBoliHOE TydenpesioMIICHHE.

78. Kopnycky/aspHO-BOJIHOBOM JyanusM ceera. KanT cera. DHeprus u ummyisc GoToHa. Baer-
HUH PoTOdPDEKT.

79. Cgerosoe napnenue. Onbithl Jlebenesa. Dpdext Komnrona.

80. Temnosoe wusnyuenue. 3akon Kupxroda. A6comorHo uyepHoe Teno. 3akoH Credana-
Bbonbsimana. 3akon Buna.

81. Temnosoe usnyuenne. ®opmyna Ilnanka. Pacnpenenenue sHEpruM B CHEKTPE M3IYYCHHS I10
4acTOTE U JUIMHE BOJIHBI.

82. Monens aroma Tomcona u Pesepdopna-bopa. OnbiTel Pesepdopna mo paccesHuro anbda-
YacTUll. DMIIUPUYECKHIE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.

83. Yposuu sHeprun atoma Bogopoza. KBaHTOBbIE Ynca: IIaBHOE, OPOMTAILHOE, MATHUTHOE.

84. Bonnossle cBoiicTBa MukpouacTul. JyiuHa BomHbI ae Bpoiins u ee cBoiicTea. BonHosas GpyHKk-
Ul

85. CootHontenue neonpenenennocteii I'eiizendepra. Ypasaenue lllpenunrepa.

86. Cocras atomHOro siipa. XapakTepuCTUKH sapa. SaepHble Cullbl. DHEprus cBsasu sapa. Jdedexr
Macc. DHepreTuueckuid 3p(eKT IIepHON peaKIlHH.

87. PannoakTuBHOE M3IYYEHHE M €rO BUABL. 3aKOH PaJHMOAKTUBHOIO pacmaja. SaepHble peakiuu.
Henenue saep. Cunres snep. [loHATHE 0 TO3UMETPHUH H 3aIIHTE.

88. OcHOBHBIE KITACCHI DTIEMEHTAPHBIX YACTHII.

6.2. Onncanne nmokasarteJsieil 1 KpuTepueB KOHTPOJISI yCIIEBA€MOCTH,
ONMMCAHME KA OLeHUBAHUS

Kputepuu oneHku pemieHust 3a/1adyu Ha TPAKTUYECKOM 3aHSATHUH, KOHTPOJILHOM
pabote, Ipu 3aIIUTe TA00PATOPHOM pabOTHI, HA 3aYETE C OLIEHKOM:

4, 5 0a/J10B BBICTABISICTCA CTYACHTY, €CJIM B JIOTHUYECKH BBICTPOCHHOM
pEIICHUH TPABIIIHHO YKa3aHbl (hOPMYJIbl BCEX HEOOXOIMMBIX (PU3HUECKUX 3aKOHOB C
MOSICHEHUSIMU, CJCJIaHbl BCE HEOOXOAMMBIE MaTeMaTHUYeCKHe MpeoOpa3oBaHuUs, pPH-
CYHKH (TIpU HEOOXOAMMOCTH ), TIOJyUEH MPaBUIIBHBIN OTBET;

5. 4 6aJu1a BBICTABIIACTCS CTYACHTY, €CJIM B OTBETE YKa3aHbI BCE HEOOXO-
TUMbIe (PM3MYECKUE 3aKOHBI C MOSICHEHUSMH, TIPUBEICHBI PUCYHKH (IPU HEOOXOTH-
MOCTH), HO B TIOSICHEHHUAX K (PU3UYECKUM 3aKOHAM WM B PUCYHKE COZIepaTcs He-
TOYHOCTH, WX JOMYIIIeHAa MaTeMaTUYECKUE OITNOKA MPU PEUICHNH;

6. 3 GaJu1a BBICTABISETCS CTYJIEHTY, €CIIM B OTBETE yKa3aHbI TOJIKO He-
00xo/iMMbIe (PU3UYECKUE 3aKOHBI UJIM PUCYHKHU (IIpH HEOOXOJUMOCTH), WK B 3aKO-
HaxX M PUCYHKE JOIYIICHBI OIIHOKH;

1. 2 Gansa - peuieHrue He COAEPKUT OCHOBHOM MOHSATHUWHBIA ammapar Io
TEeMe 3aJa4u.

i nomycka K 3aueTy € OLIGHKOW CTYJEHT O0s3aH PElIUTh UTOTOBYIO KOH-
TPOJIbHYIO PabOTy Ha OIEHKY «3a4eT).

HToroBas oleHKa MO KOHTPOJBHON paboTe «3aueT» WM «He3a4deT» onpese-
JISIETCS TIO cpeiHeMy OasuTy 1o BCEM 3ajladaM BapuaHTa KOHTPOJIHHOU pabOTHI:

0 — 2,4 6aj1a — «HEe3a4YeT»;

2,5 — 5 0a/J1I0B — «3a4eT».
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Kputepuu olieHKH BOMPOCOB AJIs 3aIUTHI JIAOOPATOPHBIX padOT:

8. «3a4eT)» BBICTABJISETCS CTYACHTY, €CJIM B OTBETE Ha BOIPOC MPABUIBHO
yKa3aHbl BCE€ HEOOXOJMMbIE (DU3MYECKHE 3aKOHBI U OMpPENENICHUS C IMOSCHEHUSIMH,
MPaBUJILHO OMUCAHBI SIBJICHUS WM B OTBETE COJIEPXKATCS HE3HAUUTENIbHbIE HETOYHO-
CTH;

Q. «He3a4yeT» - OTBET HE COAEPKUT OCHOBHOW IOHSTHUMHBIM ammapar Io
TE€ME BOIIpoca

JIns nomycka K 3a4eTy ¢ OLIEHKOM CTYAEHT 00si3aH 3alllUTUTh BCE BBIMOJHEH-
HbIE JJa00paTOpHbIE PaObOTHI HA OLIEHKY «3a4eT.

HToroBas oreHKa 1o 3aiure J1abopaTOpHOU pabOoThI «3aueT» WIH «He3auyeT»
OTpeseNsieTcsl Mo cpenHeMy Oajuty pemieHHs 3-X 3afad mo teme paboTsl: 2,5 — 5
o0aj10B — «3aueT»; 0 — 2,4 6aj71a — «He3a4yeT» U OTBETAM C OIICHKOM «3a4yeT» Ha
BOMPOCHI JIJIS 3aLUTHI JJabopaTopHOU paboThl. MTorosas ouenka no 3amure jadbopa-
TOPHOU pabOThl «3a4eT» COOTBETCTBYET PEIICHUIO 3a/lad U OTBETY HAa BOIPOCHI JIs
3alIUTHI 1a00paTOPHOU PabOThI C OLIEHKAMHU «3a4eT».

JUJis BBIMOJTHEHUS M 3aLUTHI JIAOOPATOPHBIX pabOT CTYIEHThI pa30MBaIOTCS Ha
MaJble rpynmsl mo 3 — 5 yenoBek. Kaxaas rpynna BbIIOJHSAET HA 3aHATUU UHIUBU-
NyaJbHYyI0 J1abopaTopHyto padoTty. Ilpu 3ammre nabopaTopHOi paboThl Masloi rpyn-
MOM OTBETHI KaXJI0TO CTYJCHTA OIEHUBAIOTCS 10 KPUTEPUSIM WHAUBUIYAIBHO.

Kpurepun oLieHKH BOIPOCOB K 3a4€TY C OLIEHKOM:

10. 5 0anJ10B BBHICTABIAETCS CTYACHTY, €CIU B JIOTUYECKH BBICTPOSCHHOM
OTBETE Ha BOIPOC MPABHIIBHO yKa3aHbl BCE HEOOXOAMMbBIE (PU3NYECKHE 3aKOHBI U
OTIpEe/ICTICHUS] C MOSICHEHHUSIMH, MPABUJIBHO OIMCAHBI SBIICHUS, MPEACTABICH BBIBO/I
OCHOBHBIX ()OpPMYJT B COOTBETCTBUH C U3JIOKEHHBIM JIEKIIMOHHBIM MaTEpUaIOM;

11. 4 6aqua BBICTABISICTCS CTYJEHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXO-
TUMble (PU3MUECKHE 3aKOHBI M ONPEENICHUs C IOSICHEHUSIMHU, OTIMCaHbI SIBJIICHUS, HO B
NOSICHEHUAX K (DU3MUECKUM 3aKOHAM W ONPEICIICHUSM COJEP)KATCi HETOYHOCTU U
(W1n) SIBJICHUSI OTMCAHBI ¢ OITMOKOM M (MJIM) HE MPEJCTaBIEH BBIBOJ OCHOBHBIX (OP-
MYJ B COOTBETCTBHUH C U3JI0KEHHBIM JIEKLIMOHHBIM MaTepUaJIoM;

12. 3 6anna BBICTaBISIETCS CTYJIEHTY, €CJI B OTBETE YKa3aHbI TOJIBKO HEOO-
XOJUMBbIe (PU3NUECKHE 3aKOHBI, ONPE/IeNIeHUs 0€3 MOSICHEHUM (UM B MOSICHEHUSIX CO-
JepKaTcs OIMOKM) U (WIM) MPU OMUCAHUU SIBJICHUS JAOMYIIEHbI OMMOKHU (UM OIU-
CaHUE OTCYTCTBYET);

13. 2 6anna - OTBET HE COACPKUT OCHOBHOM MOHSITHIHBIN ammapaT Mo TeMe
BOIIpOCaA.

3auer ¢ oueHkoii: 1 TeopeTnueckuii Borpoc u 1 3agaya.

Ha 3ayete c OlleHKOM CTYyAEHT OTBEYAeT Ha OJWH TECOPETHUYECKUM BOMPOC U
pemaet oAHy 3a1ady. Bompoc v 3aauy CTyJeHT BBIOMpAET ClIydallHO M3 KOMIUIEKTa
MpeiaraéMbIX €My COOTBETCTBYIOLIMX MaTepuanoB. MToroBas oIl€HKa 3a4deTy C
OIICHKOW BBICTABIISIETCS TIO CpeaHEeN apru(METHIECKON OIICHKE OTBETOB HA TEOPETH-
YECKHUH BOIPOC U PEIICHUS 3a/1a4U:

1. «oTamuHO» — 0T 4,5 10 5 O6aoB;

2. «xopoio» — ot 3,5 no 4,4 6a110B;

3. yA10BJETBOPUTEIBHO» — OT 2,5 110 3,4 6aos;
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4. «<Hey10BJIeTBOPUTEIbHO» — OT 0 10 2,4 Gasios.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE 00ecnedeHHue TUCIUIIIMHBI
7.1 OcHoBHasI JIMTEpPATYypa

1. Tpodpumona T.U. Kypc ¢puzuku. YueGHoe mocodue /st By30B. 7-€ — 23-€ U3I.
Crep. — M.: Akanemusi, 2003 — 2017 rr.

2. Tpodumona T.1. CoopHuUK 33134 110 Kypcy Gu3nku. YaeOHoe mocooue. — M.
Bricmas mkoma, 2008.

7.2 JlonoJiHUTEILHAS JIATEPATYPAa

. CaBeabeB, U.B. Kypc pusuku: yaebHoe mocodbue mis By30oB: B 3 Ttomax / U.B.
CaBenbeB. — 8-e¢ u3g., crep. — Caunkr-IlerepOypr: Jlans, [6. T.]. — Tom 1:
Mexanuka. Monekymsipaas ¢uzuka — 2021. — 356 c. — ISBN 978-5-8114-
6796-9. — TekcT: anekTpoHHBIH // JlaHb: 2MeKTPOHHO-OMOIMOTEUHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/152453.

. CaBeanbeB, U.B. Kypc ¢usuku: yuebnoe nocooue: B 3 tomax / .B. CaBenbeB. —
6-¢ m3n., crep. — Cankr-IleTepOypr : Jlans, [0. .]. — Tom 2: DmekrpuyecTBo.
Kone6anus n Bonabl. BomHoBast onmruka — 2019. — 468 ¢. — ISBN 978-5-8114-
4253-9. — Tekct: anexTpoHHbIl // JIaHb: EKTPOHHO-OMOIMOTEYHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/117715.

. Xycaunos, LI.I'. Kypc dbusuku: teopus, 3a1a4u 1 BOIPOCHL: yueOHOe mocodue /
HI.I'. XycanHoB; PoccHMCKMM TOCYJapCTBEHHBIM arpapHbli YHUBEPCUTET -
MCXA umenun K.A. TumupsazeBa (MockBa). — DJIEKTPOH. TEKCTOBBIE [1aH. —
Mockgpa: PI’AY-MCXA um. K.A. TumupsizeBa, 2021. — 464 c. — Pexxum nocryna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

. Xycaunos, LII.I'. OcHOBBI MeXaHUKHU U MOJIEKY/IsipHas ¢u3uKa: yueOHOE mocooue
/ H.I'. XycanHoB; Poccuiickuii rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET -
MCXA umenu K.A. TumupszeBa (MockBa). — DJIEKTPOH. TEKCTOBBIC N1aH. —
Mocksa: PTAY-MCXA um. K.A. Tumupszesa, 2020 — 146 c. — Pexxum gocryma:
http://elib.timacad.ru/dl/local/umo456.pdf.

. Xycaunos, III.I'. DnekTpoMarHeTusM u BoJiHbI: yueOHoe nocooue / HI.I'. Xycau-
HOB; Poccuiicknii rocynapCTBeHHBIM arpapHslii yHUBepcuteT - MCXA umeHn
K.A. TumupsizeBa (MockBa). — DIeKTpoH. TeKCTOBbIe aaH. — MockBa: PI'AY-
MCXA wum. KA. Tumupsazea, 2020. — 168 c¢. — Pexum gocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

. Xycaunos, III.I'. KantoBas ¢usuka: yueOnoe nocodue / ILII.I". Xycaunos; Poc-
CUHCKUN TOCynapcTBeHHbIN arpaphblii yHuBepcuTeT - MCXA nmenu K.A. Tu-
mupsizeBa (MockBa). — DiekTpoH. TekcToBbie JaH. — MockBa: PTAY-MCXA uwm.
K.A. Tumupssena, 2020. - 148 c. — Pexum  nocrymna:
http://elib.timacad.ru/dl/local/s17122020.pdf.

. Xycaunos, IIL.T'. Jleknuu no ¢pusuke. Yacts [. Mexanuka, monekymnsipHas pusuka
u tepmoaunamuka / . I'. XycannoB. — Mocksa: Poccuiickuii rocynapcTBEHHBIN
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arpapssbiii yauepcutet - MCXA um. K.A. Tumupssesa, 2022. — 218 c. — Pexxum
nocryma: http://elib.timacad.ru/dl/full/s05092022fizika. pdf.

8. Xycaunos, III.T'. Jlekiuu o ¢usuke. Yacts II. Dnexrpomarnerusm u Bosnsl / 1.

I'. XycannoB. — MockBa: Poccuiickuii rocy1apCTBEHHBIN arpapHbId YHUBEPCUTET
- MCXA wum. KA. TumumpszeBa, 2022. — 240 c. — Pexum pocryna:
http://elib.timacad.ru/dl/full/S31102022KhusainovFizika2.pdf.

9. XycaunoB, IL.I'. Jlekiiuu o ¢pusuxe. Yacte III. Onrtuka. ATtomHas pusnka. Ou-

10.

3uKa TBepaoro tena. dusnka aTOMHOTO sapa U sneMmeHTtapHbix vactur / 1. T
XycanHoB. — MockBa: Poccuiicknii TOCyJapCTBEHHBIA arpapHbld YHUBEPCUTET -
MCXA wum. K.A. Tumumpsazesa, 2023. — 305 c. — Pexum pgocryna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

Konomun, H.A. ®usuka. Marepuaibl KOHTPOJILHONH pabOThl ¢ IU(PPOBBIMU
KOMITETCHIIMSIMU JUIsl HanpaBlieHud moarotoBku cdepsl [T arpapHbix By30B :
VYyebno-meroquueckoe nocooue / H. A. Konomnun, K. A. TopmikoB. — Mocksa :
Poccuiickuil rocynapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA um. KA.

Tumupszesa, 2022. — 168 C. — Pexum JIOCTyIA:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

7.3 HopmaTuBHbBIE IPAaBOBbIE AKThI
He npenycmotpeno.

7.4 MCTO)]I/I‘IQCKI/IQ YKa3zaHudl, pEKOMECHAAIIMN U IPYIrHe MaTEpUaJIbl K
3aHATUAM

1. Mexanuka: meronuueckue ykazanus / B.JL. ITpumen [u ap.]; Poccutickuit roc-

yaapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA ummenn K.A. Tumupsizea
(MockBa). — DnekTpoH. TekcToBble aH. — MockBa: PTAY-MCXA um. K.A.
Tumupszesa, 2018 — 61 C. — Pexnm NOCTyma:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konommun, H. A. Tlorpemnoctu ¢usnueckux uzmepenuit / H. A. Konoruus,

C. A. Mapunosa, M. B. lllectakoB. — MockBa: Poccuiickuii rocyqapCTBEHHbIN
arpapubiii yausepcuretr - MCXA um. K.A. Tumupssesa, 2022. — 35 c. — Pe-
®uM gocrtyna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bammmaues B. A., beictpoB I'. C., Imutpues I'. B., Epmos A. I1. Mexanuka

qacTh |: MeTouueckue yka3aHus 1o BBITIOJTHEHHUIO JIA0OPaTOPHBIX paboT. —
M.: ®I'bOY BIIO MI'AY, 2013. —44c.

4. bamnaueB B. A., beictpoB I'. C., Imutpues I'. B., EpmioB A. I1., Typkun A. B.

Mexanuka. MeTonuueckue yka3aHus M0 BBIMOJTHEHUIO J1a00paTOPHBIX PadoT.
Y. Il / Tlox obme#t pen. A. B. Typkuna. — M.: ®I'bBOY BIIO MI'AY, 2013. —
48 c.

5. beictpoB I'. C., EpmioB A. I1., Xpammuna O. B. DnexkrpudectBo. MeTonnue-

CKHE yKa3zaHus K JJabopatopHbiM padotam. Y. |. — M.: BHUUT'uM umenu
A .H.KoctsakoBa, 2016. — 48 c.
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6. beictpos I'. C., Hukonaer C.H., Xpammuna 3. B. Dnexkrpomaraerusm. Mero-
JTUYeCKUe yKazaHus K 1abopaTopHbiM padoTtam 1o ¢usuke. Y. Il. — M.: BHU-
NI'uM umenu A.H.Koctsakoa, 2016. — 60 c.

7. bamutaue B. A., beictpos I'. C., JImutpues I'. B., Epmos A. II., Typkun A.
B., YUennokoB b. . OnTuka n atomHas ¢pusnka. MeToaudeckue ykazaHus IO
BBINIOJIHEHHIO JIabopaTopHbIX padot. Y. Il / [Tox obmieit pea. A. B. Typkuna, I
B. Amutpuesa. — M.: ®I'bOY BIIO MI'AY, 2013. - 50 c.

8. Ilepeyenn pecypcoB HHGPOPMANUMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTEpHET», HEOOXOAMMBIX /IJIs1 OCBOCHUS AU CIUILIUHBI

He npenycmoTrpeno
9. IlepeyeHb NPOrpaMMHOro obecredeHnss U HHPOPMANUOHHBIX CIIPABOYHBIX
cucTeM (PU HEOOXOAMMOCTH)
He mpenycmotpeno

10. Onucanne MaTepuajibLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 1151
OCyIIeCTBJIEHHUSI 00Pa30BaTEJILHOIO MPOLEcca Mo AUCIUIIHHE

Tabmuua 10
Cenenust 00 00€CIIEYEHHOCTH CIEMAIN3UPOBAHHBIMU Ay IUTOPUSAMU, KaOu-
HEeTaMH, J1a0b0opaTopusMu

HaunmeHoBaHnue cnenu-

aJbLHBIX MOMEIEHUH U

NoMelIeHHu 1JIsl caMo- OcCHAalIEHHOCTDh CIEeNHAJbHBIX IOMEIIEHUI ¥ MOMeIleHui 115

CTOSATEJbHOI PadoThI CaMOCTOSITeILHOH padoThI

(Ne yueOHOrO KOpIycCa,
Ne aynuropun)

1 2

VYuebnas madoparopusi, | 1. Cron 21 mr.
ayoumopus 0ns npogede- | 2. Ctynbs 39 mrT.
Hus epynnoguix u unousu- | 3. Jlocka menosas 1 mrt.
oyanvuvix koncyromayut, | 4. llxads! 2 mr.
mexyujeeo koumpoaa u | 5. Tunosoit kommekT o6opynoBanus madoparopun «MomeKymnspHas
NPOMedNCYmoyHou amme- ¢u3uka u repmoanHamuka» 1 mwt. (uHB.Ne410124000603107)
cmayuu 6. TumoBoii KoMIUIeKT 000pyHoBaHus JabopaTopun «Puzndeckue

(Yuebnbiit kopryc Ne 28 OCHOBBI MexaHUKu» 1 mT. (uHB. Ne410124000603116)
ayn. 301a)

VYuebnast aynutopust uyig | 1. IlapTer 23 mt.
npoBeneHus 3aHsaTuid ce- | 2. Crymbs lmr.
MUHapcKoro tuna, epyn- | 3. Cton 1 mrt.
noguvlx u unousudyanvuvix | 4. Jlocka menoBas 1miT.
koucynomayui, mexkyujeeo | 5. Hlkadsr 1 mT.

KOHMPOJISL U NPOMEHCY-

MOYHOU ammecmayuu
(Yuebubiit koprryc Ne 28
ayn. 3016)

VYuebnas madoparopusi, | 1. Cronsr 20 miT.
ayoumopus 05l npogede- | 2. Crynbs 29 mir.
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HUs 2PYNNOGLIX U UHOUBU- | 3. Jocka menoBast 1 .
OyanbHuIX KoHcytomayutl, | 4. [Mxadwr 1 mT.
meKkyujeco KOHmpons u | 5. TunoBoi KoMIUIeKT 060pyAOBaHus JabopaTtopun «BomHOBBIE
npomexcymoynou amme- | npoueccb» 1 mr. (uaB.Ne 410124000603118)
cmayuu 6. TunoBoi KOMIUIEKT 000pyA0BaHUS Ta00OPATOPUH «DIEKTPHU-
(YueOnsrii kopryc Ne 28 | gectBo u maraetu3m» 1 mt. (uHB.Ne 410124000603235)
ayn. 302)
VYueOnas aynutopus s | 1. Cron 1 mr.
npoBeAcHUS 3aHsIThil Jiek- | 2. Tlapter 70 mmT.
OUOHHOTO TUIIA 3. Crynbs lmr.
(YVae6nsrit kopmyc Ne 28 | 4. Jlocka menoBast 1 miT.
ayn. 304) 5. Kagenpa 1 mT.
6. Okpad 1 mrT.
7. IIpoektop 1 wrT.
Yuebnas nmadoparopusi, | 1. Ilapter 17 mr.
ayoumopus 05 npogede- | 2. Crynbs 35 mr.
HUsL 2pynnoeulx u unousu- | 3. Jlocka memnosast 1 miT.
oyanvuwix koucyromayut, | 4. xader 1 .
mekyujeco konmponsa u | 5. TunoBoi kommiekT o6opyaoBanus Jadboparopuu «KBantosas u-

NPOMEHCYmMOyHOU amme-

3ukay 1 mr. (uHB.Ne 410124000603114)

cmayuu 6. YcraHoBKa JUIsl SKCIIEp. U3YyY. 3aKOHOB TeIUL.M31. 1 mT. (MHB.Ne
(YueOubrii kopryc Ne 28 410134000000313)
ayn. 337)
VYueOnas maboparopus, | 1. ITapter 20 mT.
ayoumopus 0ns npogede- | 2. Ctynbs 34 wrT.
Hus epynnogulx u unousu- | 3. Jlocka MenoBast 1 1.
oyanvHulx koucyromayut, | 4. lxadser 1 mT.
mekyujeco konmpoasa u | 5. TunoBoil KOMIUIEKT 000py1oBaHus 115 J1abopaTopuu «KBaHTOBas

APOMEdHCYMOUHOU amme-
cmayuu
(YueOnslit kopmyc Ne 28
ayn. 336)

¢uzuka» 1 mr. (uaB. Ne 410124000603113)

VYuyebHast mabopaTtopus,
ayoumopusi 015 nposeode-
HUs1 2DYNNOBLIX U UHOUBU-
OVANILHBIX KOHCYTbMAyul,

meKywe20 KOHmpOoJsi u
NPOMENCYMOUHOU amme-

1. ITapter 16 .

2. Crynbs 34 mir.

3. Hocka menoBas 1 mir.

4. Ilxadwr 1 mr.

5 TunoBoii koMIIeKT 060py10BaHUs 1abopaTopun «BonHoBbIE
nporieccel» 1 mt. (uHB.Ne 410124000603117)

cmayuu 6. TunoBoit KOMITIEKT 000PyI0BaHUS Ta00paTOPHH «IJIEKTpHYE-
(YueOnsrii kopryc Ne 28 | ctBo 1 MarHeTu3m» 1 wit. (uHB.Ne 410124000603236)
ayn. 335)

VYyeOnas nabopaTtopus,
ayoumopust 0115 npogede-
HUSL 2PYNNOBLIX U UHOUBU-
OVAbHBIX KOHCYIbMayul,

meKyuje2o KOHmpoJis u
APOMEIHCYMOUHOU amme-

1. Croner 9 mir.

2. Crynbs 21 mir.

3. Tunosoit kommiiekT 06opynoBanus gadbopartopun «Puznye-
CKHe OCHOBbI MexaHuKu» 1 mT. (uHB. Ne410124000603115)

cmayuu
(YueOnslit koprryc Ne 28
ayn. 332)
VYuebnast nabopatopus, | 1. Crou 11 mrt.
ayoumopusi 05t nposede- | 2. Crynps 21 .
HUSL 2PYNNOGLIX U uHOusU- | 3. TunoBoii KOMIIEKT 060py1oBaHUs 1abopaTopun «Pusuye-
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0y aIbHbIX KOHCYIbMAayuli,

CKHe OCHOBBI MeXaHuKm» 1 mT. (uHB. Ne410124000603115)

mekywe2o Konmpoaau | 4. TunoBo# kommiekT 06opyaoBanus radbopatopun «Moeky-
npomedcymoyHou amme- | JApHas QU3MKa U TepMOAMHAMUKa» | mT. (MHB.Ne
cmayuu 410124000603106)
(YVaeGnsrit kopmyc Ne 28
ayn. 333)
VYueonas aynuropus mist | 1. Cronsr 18 miT.
npoBeneHus 3ausatuii ce- | 2. Cron s npenogasarens 1 mrT.
MUHApCKOro Thma, ayou- | 3. Ctynbs 55 mir.
mopus 015 npogedenust | 4. Jlocka menmoBasi 2 mIT.
epynnosulx u unousuody- | 5. llkadwsr 3 mr.
AbHBIX KOHCYIbMAayull,
meKyujeco KOHmpoJis u
NPOMedNCYmoyHou amme-
cmayuu
(YueOnsrii kopryc Ne 28
aya. 306a)
Y4eOHas mabopartopus, [Tapter 27 mT.

ayoumopusl 0115 npogeode-
HUs1 2DYNNOBLIX U UHOUBU-
OVANILHBIX KOHCYTbMAyul,
meKywe20 KOHMpPOos U
NPOMENCYMOYHOU amme-
cmayuu
(Yuebubiit kopiryc Ne 28
ayn. 3060)

Crynbsa 57 wr.

Jlocka menoBas 1 .

[xader 3 mT.

TumnoBoi KOMIUJIEKT 000pYI0BaHUS Ta00paATOPUN «DJIEKTPUUECTBO

u maraetusm» 1 mr. (uHB.Ne 410124000603236)

6. TumoBoit KOMILICKT 000pyI0BaHUS JJabopaTopuu « MoJeKyIsspHas
¢usmka u repmoauHamuka» 1 mr. (naB.Ne 410124000603106)

7. TunoBoi KOMIUIEKT 060py10BaHus 1abopaTopun « DU3HYECKHE

OCHOBbI MexaHUKW» 1 mt. (uHB. Ne 410124000603115)

arONE

Y4eOHast ayTuTopus st
NPOBE/ICHUS 3aHATUH Ce-
MUHapCKOTro TUIA, ayou-
mopus 01 npogedeHUs
2PYNNOBbLIX U UHOUBUOY-
ANbHBIX KOHCYIbMAayuil,
meKyuje2o KOHmpois u
NPOMENHCYMOUHOU amme-
cmayuu
(Yuebubiit koprryc Ne 28
ayn. 307)

. JJaGoparopusie cTosbl 15 mmT.

. Cron nns npenogaBatens 1 mr.
. Crynbs 47 wr.

. Jlocka menoBas 1 mir.

[Mxadsr 1 mr.

SANE GO RN\

LenTpanpHas HaydHast
oubnuorexka umenu H.M.
JKeneznosa, unTaabHBIE

3aJ161 OMOINOTEKH

Oo6wexurue. Komuara
IUTS CAMOIIOITOTOBKH

11. MeToauueckue PEKOMECHAAIHUHU CTYACHTaAM IO OCBOCHUIO TUCHUIIJINHBI

[Tocne xaxmoil nekuuu TpedyeTcsl cCaMOoCTOATEIbHAs MPOPabOTKa U3JI0KEHHO-
ro Marepuana. [Ipy moaroToBke K MpakTUYECKOMY 3aHITHIO HEOOXOJUMO MMOBTOPUTH
TEOPETUUECKHI MaTepual mo Teme. [lepes 3aHsITHEM O BBITIOJTHEHHIO JTa00PaTOPHOM
paboTbl HEOOXOAUMO MOATOTOBUTH KOHCIEKT paOOThl, BHUMATEIBHO U3yYUB COJEP-
YKaHUE METOJMYECKUX YKa3aHUH, U 3alIOMHUTH NOPSAJOK BBITIOJHEHUS.
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Buabl 1 popMbl 0TPAOOTKH NPONMYLIEHHBIX 3aHATHI

CtyneHT, MponyCTUBIIHANA JIEKIHIO, TOJDKEH 0TPab0TaTh TEOPETUICCKUN MaTe-
pHaj o COOTBETCTBYIOLIEH TEME CAMOCTOSITEIBHO.

CryneHT, IponyCTUBIINNA MPAKTUYECKOE 3aHATUE, TIOJKEH MOJIYUYUTh Y MPEno-
JlaBaTesisl TOMOJHUTENBHBIE 3a71a4U 110 COOTBETCTBYIOLIEN TEME, PELIUTh UX U CHAATh
IIPEIOIaBaTEIo.

CryneHT, MponyCTUBIINN J1a00paTOPHYIO paboTy, 00s13aH ee 0TpadoTaTh (BbI-
TIOJTHUTH ), PACCUUTATH U 3aIUTUTh.

12. MeToauyeckne peKOMEHAANMH MPENoJaBATEIsAIM 110 OPraHu3anuu 00y4eHust
10 JUCIUILINHE

Jii 6osee yCHenHoro OCBOEHUs IUCUUIUINHBL «PU3HKay PEKOMEHyeTCs
CHayaJla JaBaTh CTYJIECHTAaM JIEKIIMOHHBIN MaTepHall, a 3aT€M 3aKPEIUIATh €ro BUE
MPAKTUYECKUX U JTA0OPATOPHBIX 3aHATHM.

N3yueHne Kypca CKIIabIBaeTCs U3 JEKIUH, TPAKTUUECKUX 3aHITUN U (WIIH)
7a00paTOPHBIX 3aHATUI U CAMOCTOSATEIBHON pabOThI CTYIEHTOB.

Ha nexuusax ocBemarTcss OCHOBOIOJATAIOIINE BOIPOCHI TporpamMmel. YacTsb
pa3zIe’oB BRIHOCUTCS HA CAMOCTOSATENIbHYIO TPOPA0OTKY.

[IpakTrueckue 3aHATUS IIPELYCMATPUBAIOT PA3BUTUE Y CTYICHTOB HAaBBIKOB
KOJIMYECTBEHHOTO aHaIM3a (PU3NYECKUX MTPOLIECCOB, COCTABIISIOIINX CYTh
nporpammsl. QOpMHUPYIOTCS IPUEMBI PACCMOTPEHHSI KOHKPETHBIX BOIIPOCOB C
HO3UIMU (PyHJAMEHTaJIbHBIX 3aKOHOB HAYKH.

JlabopaTopHble paboOTh! HATJISIHO AEMOHCTPUPYIOT (BU3HYECKUE 3aKOHBI U
SIBJICHUSI.

IIporpammy pa3spaGora.:

A /

/ A |
X 1
(no,'?yw\b)///’r(_ o
L/\

Xycaunos lILI"., a.nm.H., npodeccop
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PEINEH3UA

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

[Ipynkum Anekcanapom CepreeBuueM, TOIEHTOM Kadeapsl Boiciield matemaTtukn OI'BOY
BO «Poccuiickuii rocygapctBeHHbli arpapubiii yauBepeuteT — MCXA umenu K.A. TumupsizeBay,
KaHJMJIaTOM IeIarorMyeckux Hayk (Jlajiee Mo TEKCTY PELEH3EHT), IPOBEeIeHa peleH3us padbouei
nporpammbl qucuuiuiael 51.0.06 «@usukay» OIIOIT BO nmo nanpasienuio 35.03.01 — «Jlecnoe
11eJ10», HANPABJIEHHOCTh «JIeCHOe M JieconapkoBoe x03s1iicTBO» (OakaaBpuar) pa3paboTaHHOMN
XycaunoBbiM 1laykarom 'aGmynxakoBuuem, npodeccopom kadenpsr ¢uszukun @I'BOY BO «Poccwuii-
CKUI rocynapcTBeHHbI arpapHbiid yauBepcuteT - MCXA umenu KA. TumupsizeBa», 10KTOpOM mena-
FOTUYECKHUX HayK.

PaccmoTpeB npecTaBieHHbIE HA PELEH3UI0 MaTepHalibl, PELIEH3EHT HPUIIET K CIEeIYOLIM
BBIBOJIAM:

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

2. Ilpeacrasnennas B [Iporpamme akmyansnocmey ydeOHON JUCHUIUIMHBL B PaMKax peaiu-
3auuu OIIOIT BO ne nodneoswcum commenuio — nUCUUIUIMHA OTHOCUTCS K 0a30BOM 4acTH 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 aucuuninuHoi «®Pusukay» 3akpemieHa 1 komnemen-
yua (2 unoukamopa cpopmuposannocmu komnemenyuu). Jlucuuuinna «dusnka» U NpeacTaB-
nenHas [Iporpamma cnocobna peanuzoeams ux B 00BABICHHBIX TpeOoBaHUAX. Pe3ynabTaTel 00yye-
HUS, TpeacTaBieHHble B [Iporpamme B KaTeropusix 3HaTh, yMETb, BIAJETh COOMEEMcmeyom CIe-
UHUKE U COACPKAHUIO TUCIUIIIIMHBI U QeMOHCMPUPYION B03MOICHOCHb TIOYYEHHSI 3asBICHHBIX
pe3yNbTaToB.

5. Obwmast TpyA0EMKOCTh AMCUUIUINHBI «DPU3KKa» COCTABIAET 2 3a4ETHBIX eIUHUIIBI (72 Ya-
ca / U3 HUX IpaKTHyeckas noaroroska () yacos).

6. Mudopmarus o B3aMMOCBSI3U W3Yy4aeMbIX JUCLUIUIMH U BONPOCAM MCKIIOYEHUs J1yOnu-
pOBaHMs B COAEP)KaHUU AUCLHUIUINH coomeemcmeyem AecTBUTENbHOCTU. 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 HCIOJIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TEJbHBIX TEXHOJOTHH, UCIOJb3yEMbIE IPU PEeATU3alliU Pa3InYHbIX 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 TPYJAOEMKOCTh CaMOCTOSTEIILHON PabOTHI CTYJIEHTOB, MPEIACTAB-
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 GopMbl mexyweri OLIEHKN 3HAHUH (3alu-
Ta JTabOpaTOPHBIX PabOT, pelieHue KOHTPOJIBHOU paboThl), coomsemcmayionm CuenudUuKe TUCIN-
TUTHHBI U TPEOOBAHUSM K BBITYCKHUKAM.

dopMa MpPOMEKYTOYHOTO KOHTPOJSA 3HAHUM CTYIEHTOB, NpeaycMoTpeHHass I[Iporpammoi,
OCYIIECTBIISIETCS B (opMe 3aueTa C OICHKOW, UTO coomeemcmeyen CTATyCy TUCIUIUIMHBI, Kak
JUCITUTUIAHBI 0a30B0o# gacTu yueOHoro nmukina — 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. YueGHO-MeTOAMYECKOE OOECTIeUeHne MUCIUIUIMHBI MPECTABICHO: OCHOBHOW JHTEpa-
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. MatepuabHO-TEXHUYECKOE O00eCreueHre AUCIUIUIMHBI COOTBETCTBYET CHElH(HKe
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 o0ydYeHHsI 10 JAUCIUILIMHE NAIOT NPEACTaBICHUE O CIEIU(PHKE 00yYCeHUs
no aucuuiuimHe «Duzukay.

OBILIUE BBIBOJbI

Ha ocHOBaHMM IPOBEIEHHON PELIEH3UM MOXKHO C/I€TaTh 3aKJIIOUEHUE, YTO XapaKTep, CTPYK-
Typa U coiepxaHue padbodeit nmporpamMmbl auctiuiuinabl «Pusukay OITOIT BO mo HanpaB/ieHUI0
35.03.01 — «JIlecHoe eji0», HANMPaBJeHHOCTh «JlecHoe M JiecomapkoBoe X03:1iicTBO» (KBaJIN-
¢uKanus BHINYCKHHKA — 0aKajuaBp), paspaborannas XycaunossiM Illaykatom [abmymxakoBu-
yeMm, podeccopom kadeapsl GU3UKU, TOKTOPOM MEJArOTHUECKUX HAYK, COOTBETCTBYET TpeOoBa-
HusM OI'OC BO, coBpeMeHHBIM TpeOOBaHUSIM SKOHOMUKH, PHIHKA TPYyJla U MO3BOJIUT TIpH €€ pea-
JU3alUU YCIEIIHO 00eceunTh ((OPMUPOBAHKE 3aIBICHHBIX KOMIIETCHIIUH.

Penensent: [Ipynkuit Anexcanjp CepreeBud, JIOUEHT Kadeapbl BbICIICH MaTEMATHKH (D_I b()} BO
«Poccuiickuii rocynaperBennblil arpaphblii yunsepeuter — MCXA nverin K.A. Tumi-
psi3eBay, KaH/M/IAT M1€/1arorHyecKnX Hayk

oy i -
« 5&7 » 06 2023 £

PerieH3us paccMOTpeHa Ha 3aceiaHin Kade/pbl

¢u3uku § /1//’ )
300862023 Iporokon Ne§ W.0. 3aB. kadepoil _~~_—11.A. Kononmu
/"/( noAgseT
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