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PaGovas nporpamMma pucumnanbbl «@u3nka» cocTaBlIeHa B COOTBETCTBHH ¢ TpeOOBAHHAMH
DenepallbHOrO rocyiapeTBEHHOT0 00pasoBaTebHOro cTanapra Bictuero obpasosanud, (PI'OC BO)
yTBEpXICHHOrO npukazoMm Muunctepersa obpasosanns 1 Hayku Poccuiickoit ®enepaunu 20.10.2015
r. Ne 1172, Paboyas nporpamMma mnpejHa3HaueHa /Ui MOJATOTOBKM OakanaBpa 10 HarpaBlIeHHIO
35.03.06 Arpomnxenepusi, npoguas - Texnojormyeckoe obopyaoBanme AIsi XPAHEHHS W
nepepadoTKu Ce/TbCKOX03RICTBEHHOI NPOAYKLHH.

Hactosiutas  paGoyas nporpamMma  JMCUMIUVIMHBI  COCTABlGHA B paMKax OCHOBHOH
npoeccuonansHoi obpasosarebHol nporpamMel (OITOIT) 1 yuuThiBaerT ocoGennocTd o0ydeHus
IpH HHKTIO3WBHOM O0pa3oBaHMH JIMIl C OTPAHWYEHHBIMH BO3MOKHOCTAMH 370poBbi (OB3) u
MHBATHIOB.

CocTaBuTeNb — KaHAMIAT (]JH?.HKO-ME.TEM&TH'—ICCKHX HayK,
JOUEHT Kad)e)lpbl «Maremaruyeckue u CCTCCTBEHHOHAYYHBIC THCLIAIIIHHBI Hukumun 10.A.

PaGouas mporpaMma HCIMTUTHEBI 00cykjieHa Ha 3acemanun kadeapsl «Martemaruueckue
€CTECTBEHHOHAYYHBIE JINCIIHILTHHED)
« 05 » despana 2018 r. (mpoTokon Ne 6 ),

3as. kadenpoit «MareMaTHUECKHE H ECTECTBEHHOHAYYHBIE
JMCLIMILTAHDIY, IOKTOP TEXHUYECKUX HayK, npodeccop ,%U, E.M. bacapbirua

Pabouas [mporpaMma JTHCIHTUTHHEL O,ILOGPCHEI METO/IMYECKOH KOMHCCHEH (IJBK)’JII::TET& 3a0UHOTIO
00yueHHs

« 07 » pespana 2018 r. (mporoxon Ne 5 ).
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1. IInanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHILJINHE,
COOTHECeHHbIE ¢ IJIAHUPYeMbIMH pe3yJbTaTamu ocBoenns OIIOII

1.1. lean u 3agaun AUCHUILIHHBI

bakanaBp no nHanpasienuto noarotoBku 35.03.06 ArpouHkeHepus: JOJDKEH OBITh MOATOTOBICH
K CIEAYIOUIMM BUJaM MPO(EeCcCHOHATBHONW NEATEIHHOCTH: HAayYHO-UCCIIEN0BATEIbCKON, MPOCKTHOM,
MIPOU3BOICTBEHHO-TEXHOJIOTNYECKOH, OPraHU3allMOHHO YIIPABJIEHUYECKOH.
Heap tMCHUIIMHBI — COPMHUPOBATH Y 00YUAIOMIMXCS CUCTEMY (yHIAaMEHTAIBHBIX 3HAHUH MO
¢u3nke, HEOOXOIUMBIX AJISI MOCIENYIOIEH MOArOTOBKM OakaiaBpa, CIOCOOHOTO K 3(dexkTuBHOMY
PELICHUIO MPAKTHYECKUX 33/1a4 CEIbCKOXO3SHCTBEHHOIO MPOMU3BOJICTBA, a TAKKE CIIOCOOCTBYIOIIUX
JanbHEeHIeMy pa3BUTHIO JINYHOCTH.
3agayM AUCHMIIMHBIL
— U3Y4YUTb OCHOBHBbIC (HU3MUYECKHE SIBICHUS, OBJIANCTh (PYHIAMEHTAIbHBIMU TMOHATHSIMH,
3aKOHAMH U TEOPUSMH KIIACCHUECKOM U COBpEeMEHHON (DU3UKHU;
— cpopMHUpOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PM3UUECKOT0 MBIIIJICHNUS;
O3HAKOMUTBCS C HAY4YHOH ammapatypoidl W MeTrojaMu (PU3MYECKOTO HCCIeoBaHMs, MpUoOpecTH

HaBBIKH MTPOBEACHUS (PU3NUECKOTO SKCIIEPUMEHTA;

— HAYYUTBCS BBIICNATH (DU3MYECKOE COoJepkKaHuWEe B MPO(EecCHOHANBHBIX 3ajadax Oynyiiei

JCATCIbHOCTH,

— OBJIAACTb MCTOJaMH PCHICHUSA NHKCHCPHBIX 3a1a4.

1.2 Ilnanupyemble pe3yJibTAThI 00yUeHHUs MO THCHHILTHHE (MOKa3aTean
c(OpMHPOBAHHOCTH KOMIETEHIHIA)

[Tnanupyemblie ITnanupyemple pe3yabTaTbl 00y4eHUs 10 AUCIUILIIMHE
pe3yabTaThl 3HAHUS YMEHHUSI HaBBIKA
ocoenus OIIOIT
(KOMITETCHIINN)
OIIK-2 OOyuatomuiicss nommkeH | OOyuatonmiics nosmkeH | OOyvaromuiicss 10JKeH
CIOCOOHOCTH K 3HATh! OCHOBHBIC | YMETb.  HCIIOJIb30BaTh | BIaJIETh. HaBBIKAMH
UCIIOJIb30BAHUIO ¢busnueckue 3aKOHBI, | OCHOBHBIC (PU3NYECKUE | OMUCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBJICHHS U IPOLIECCHI, HA | 3aKOHBI B | U3NUECKUX  3aKOHOB,
€CTECTBEHHOHAYYHBIX | KOTOPBIX OCHOBAHBI | MPO(PECCHOHATHHOMN SBJICHUM M TPOIIECCOB,

JMCLUUIUIMH B IPUHLUIIBI JeUCTBUSA | 1eATEIILHOCTU - | HA KOTOpBIX OCHOBAaHbI

npodeccuoHabHON | 00BEKTOB (b1.5.18-V.1) MIPUHLIUTIBI neicTBUs
e TeIbHOCTH, npodeccruoHaIbHOI 00BEKTOB
JeATeIbHOCTH - npoeccuoHaIbHON
(b1.5.18-3.1) NesITENIbHOCTH -
(b1.5.18-H.1)

OIIK-4 OOyuaromuiicss nommkeH | OOyuatonmiics nosmkeH | OOyvaromuiicss 10JKeH
CIOCOOHOCTH pelaTh | 3HATh: yMETh.  HCHOJb30BAaTh | BIAJETh! HaBBIKAMH
MH)KEHEPHBIE 33]]aUul | OCHOBHbIE 3aKOHBI | OCHOBHBIE 3aKOHBI | pEIIeHUs] HHKEHEPHBIX

C UCIIOJIb30BAHMEM | MEXaHUKH, MEXaHUKH, 3ajau C
OCHOBHBIX 3aKOHOB | DJIEKTPOTEXHHKH, AJIEKTPOTEXHUKH, UCIOJIb30BAHUEM
MEXaHUKH, THPABIIMKH, THJIPABIIUKH, OCHOBHBIX 3aKOHOB
AJIEKTPOTEXHUKH, TEPMOAMHAMUKHI U | TEPMOJUHAMUKHU U | MEXaHUKH,

THJIPABIIUKH, TEIIOMaccOOOMEHa, TEIIOMAcCOOOMEHa ISl | DJIEKTPOTEXHUKH,
TEPMOJMHAMHUKU U | HEOOXO MBI JUISL | peLICHUsT WH)XXEHEPHBIX | TUAPABIMKH,
TEIIOMaccooOMeHa | pelieHuss HHXeHepHbIX | 3a1a4 - (b1.5.18-Y.2) TE€PMOINHAMUKU "

3amad - (61.5.18-3.2) TerioMaccooOMeHa -
(b1.5.18-H.2)




2. MecTo qucuunauHbl B ctpykrype OIIOII
Nucruminna «®usuka» oTHOcUTCsA K 0OasoBoii yactu bmoka 1 (51.5.18) ocHoBHOI
npogeccoHanbHOW 00pa30BaTeNbHON MporpaMMmbl OakajaBpuaTa IO HANPABICHUIO ITOATOTOBKU
35.03.06 Arpoumnxenepusi, npoduib - TexHomorudeckoe oOOpyIOBaHUE [JIsl XpaHEHUS U
nepepadOTKH CENbCKOX03IHCTBEHHOM MPOIYKIIHH.

Pazaenbl AMCHUIUINHBI U MEKTHCIUTILUIMHAPHBIE CBSA3HU ¢ 00eCTIeYnBAK MU
(MpenmIecTBYIOIUME) U 00ecieunBaeMbIMH (TOCTETYOUIAMEA) THCHUIIHHAMEA

HaunmenoBanue ®
OpMHUpYeMbIe KOMIIETCHIIUN
o0ecreynBaroIuX
Ne (penecTBYIONINX) U
wm obecrednBacMbIX Paznen 1 Paznen 2 Paznen 3
(TocIeAyIOIINX)
JUCHUIUIMH, IPAKTHK
OIIK-2 OIIK-2 OIIK-2
1. Maremaruka OIIK-4 OIIK-4 OIIK-4
[Tocnenyronme TUCIUIIINHB], TPAKTUKH
1. Teopernueckas MEXaHMKa OIIK-4 - -
2 DJNEKTPOTEXHUKA U i OIIK-4 OINK-4
HIIEKTPOHHUKA
3. I'unpaBnuka OIIK-4 OIIK-4

3. O0BbEM TUCHMILIMHBI M BH/IbI Y4e0HOIi padoThI

O0wem auctumuinibl coctaBisier 10 3adernsix eqununn (3ET), 360 akagemudeckux vaca (manee
yacoB). JucuumnHa u3ydaercs B 2, 3 ceMecTpax.

3.1 Pacnipenesnienue odbeMa IHCHMIIMHBI 10 BUIAM y4eOHOI padoThl

Bun yue6Ho# paboThl KonuuecTBo yacos

KonTakTHasi padora (Bcero) 40
B Tom uucne:

Jexruu (JI) 16
[Mpaktuueckue 3austus (I13) 12
Jlaboparopusie 3ausTus (J13) 12
CamocTtosiTerbHas padora odyuarommxcs (CP) 302
KonTtpoJas 18
Hroro 360




3.2. PacnipesesieHne y4eOHOT0 BpeMeHH 10 pa3jiesiaM U TeMaM

B TOM YHCIIe
KOHTaKTHas paborta

Ne =
B HanMenoBaHue pa3zienoB u TeM Bcero 2
TOMET 4acoB JI JI3 113 P %
~

1 2 3 4 5 6 7 8

Pasnen 1. MexaHuka,
1. MOJIEKYJIsIpHas (PU3UKA U 116 6 4 4 100 X
TepMOJUHAMUKA
2. Paznen 2. DnexTpuuecTBO U 114 6 4 4 100 X
MarHeTusm
3 Pasgen 3. OnTuka u aroMHast 112 4 4 4 102 X
¢duznka
KonTpons 18 18
Hroro 360 16 12 12 302 18

4. CTpyKTYpa M cofepKaHHe JMCIHIIIMHBI
4.1. Conepxanue TMCUMILTAHBI
Pasnea 1. Mexanunka, Mosieky/asipHasi pU3MKa M TEPMOAHUHAMHUKA

Beeaenne

[Ipenmer ¢usuku. Meron mo3HaHus B (QHU3MKE. DKCIEPUMEHTHI U TeOpuu. Poib mMaTeMaTHKH.
@usnueckue 3akoHbl. Ilonstue ¢akxrta B ¢uszuke. Monenu. Ilpsavbie u oOpaTHbIe 3a1aull (HUNKU.
PazmepHoCcTH (pU3NYECKUX BETUUMH.

Kunematnka

JIBikeHue Kak TiaBHas ¢opma cymiecTBoBaHUS MaTtepuu. [IpoctpancTBo m Bpems. CrocoOsl
ONMCAHUS COCTOSHUS Tela M cucTeMbl Ted. CUCTeMbl OTCYeTa M KOOpAMHAT. Poib M NpHUHIUIBI
BbIOOpa cucteM KoopauHar. CreneHu cBOOOIbI, MHBApUAHTHBIE CBOMCTBA YHCJa CTENEHEH CBOOOIBI.
TpexMepHOE 1 MHOIOMEpPHOE IPOCTPAHCTBA. MarepuanbHas TOUKa U PacIpoOCTpaHEHUE 3TOM MOJEIU
Ha MHOTOMEPHBIN ciaydaidl. TpaekTopuss 1 MUpOBas JIMHUSA, UX cBONCTBA. CKOPOCTh U YCKOPEHHUE KaK
npousBoaHble. llocTymarenbHOE W BpallaTelIbHOE JBUKEHUS KaK OCHOBHBIE BHJIBl JABUKCHUM.
VYTI10BBIE CKOPOCTH U YCKOPEHHE, HOPMAJIbHOE U TAHI'€HIIMAIbHOE YCKOpEeHUA. CKOPOCTh U YCKOPEHHE
B MHOT'OMEPHOM NPOCTpaHCTBE. MHepuyalbHble CUCTEMBI U PABHOIIPABHOCTH IIOKOSI U PABHOMEPHOT'O
MpSIMOTTMHEHHOTO ABMKeHUs. [locTynar o MOCTOSIHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeoOpazoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTSIX OTHOCUTENBHBIX ABM)KEHUIH MHEPLUAIbHBIX



cucreM. [IpeoOpazoBanus JlopeHIla M pPEISATHBUCTCKOE CIOKEHUE CKOpocTed. MHTepBam Mexny
COOBITUSIMH U €70 WHBAPUAHTHOCTb.

JIlnnamMuka

Cuna u macca, cynepnosunus cui. IlepBbiil 1 Bropoil 3akoHbl Hpl0TOHA. YpaBHEHUS ABUKEHHUS,
pOJIb HAYaJIbHBIX YCIIOBHM, IPUHLOMI AeTepMUHM3MA. lIpuMepsl pelieHus ypaBHEHUN [BHKCHUS.
JIBUKEHHE Tell B II0JI€ CWJI TATOTCHUS, SBJIICHHE HEBECOMOCTHM B CIyTHHKaX. /[MHaMMKa ciensimux
cucrteM. MMIynbe, 3aKOH COXpaHEHUS HMITYJIbCa JJII MEXAaHUYECKOM CUCTEMBI, TPETHH 3aKOH
Heiotona. B3aumopeiictBue Ten uepes3 nosne. O6mas GpopMynupoBKa 3aKOHAa COXpAaHEHHs HMITYJIbCA.
Kunernyeckas sHeprusi MaTepuanbHONW TOUYKH, CBSI3b €€ C KOMIIOHEHTaMH BEKTOpa umityiasca. Pabora
U NOTEHLMAJIbHAs PHeprus. Pabora nepeMenieHysi MaTeprualbHON TOUKU 10 KPUBOJIMHEHHOMY IIYTH.
[loreHUManbHbIE CWIBI, BBEICHHUE IIOHATHUS IOTEHLHMAla U1  B3aUMOJCHCTBYIOIIUX  Tell
[TorenumansHas QpyHKIMS, TOTEHIMAIbHAS MOBEPXHOCTh. CBA3b KOMIIOHEHT CHJIBI U MOTEHIUAIBHON
¢ynkuuu. [loTeHumanbHas ssMa M yCJIOBHE YCTOWYHMBOIO paBHOBecHs. HeBO3MOKHOCTh paBHOBECHS
CUCTEMBI B3aUMOJCHUCTBYIOIMX CTAaTUYECKUX TOYEYHBIX JJIEKTPUUYECKUX 3apsanoB. IlpuHiun
IUIOTHEWIIeH yMakOBKM U OOBSICHEHHE MPOCTPAHCTBEHHBIX (OpM KpucTauioB. KoHpopMamoHHBINH
aHanu3 MOJEKyJl. MoMeHT cuibl. /[MHaMMKa BpalleHUs TOYKHM U Tella BOKPYI IOCTOSHHOW OCH,
IIOHATHE O MOMEHTE MHEPLMU MATCPHUAIILHOM TOYKU WU Tejla. YPaBHEHHUE ABIDKCHUS BPAILAIOLIETOCS
BOKPYT' HETIIOJABMKHOU OCH Tena. MOMEHT UMILYJIbCa, CBA3b €r0 KOMIIOHEHT ¢ KUHETUYECKOM dHEpruen
BpaleHus. V3MeHeHne MOMEHTa MHEpLUHU Tela MPU IEPEHOCE OCH BpAILCHUs. | J1aBHBIE MOMEHTBI
MHEPLHH U YyCTOMUNBOCTD BPALLEHUS TeJl. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa T€Ia U CUCTEMBI TEIL.
OcoOeHHOCTH KOHCTPYKIIMM BepToJieToB. ['Mpockonsl U uX mpuMeHeHue. LleHTp macc u ypaBHEeHUE
€ro JBrKeHus. Pa3ieneHue nocTynarelbHbIX U BpalaTebHbIX ABHKCHUHN TBEpaoro teina. Ilapa cui.
Cucrema ypaBHEHHMH JJIs IBMO)KEHUS TBEPJOIO TEJA U €r0 KMHETHYECKas SHEPIHsl. 3aKOH COXpaHEHUs
SHEPIMM U €ro CBsA3b C PAaBHOMEPHOCTBIO TEUCHUsS BPEMEHHU. JIBUIKEHHME CHUCTEM CO MHOTUMU
creneHsiMu cBoOOnbl. Dynkuusa Jlarpamwxka u ypaBHenus Jlarpamxka. [IpuHIIMI HaMMEHBIIETrO
JNENCTBHUS.

JAuHaMuka 00J1bIIMX CKOPOCTEN

[TpuHuMn OoTHOCHUTENBHOCTU B (u3MKe. PensaruBuctckuii ummyssc. [IpeoOpa3oBanue »HEpruu-
uMIrysbca. Macca U ee CBsi3b € DHEprueu nokos. Macca ClI0KHOW CUCTEMBI U €€ CBSI3b C DHEpPruei
B3auMoieicTBUs yactedl. HeammutuBHOCTh Macchl. JledekT macchl M sHepreTnka. KuHermueckas
JHEpPrus B PEILATUBUCTCKOM MEXAHMKE. YpaBHEHUE JBW)KCHMS MATCpUAIbHOM TOYKH B
PEIATUBUCTCKOM MEXaHHKE. J[BHKEHUE MATEPUAIBHOW TOUYKU IIOJ IEHCTBUEM IIOCTOSHHOW CHIIBL.
CkopocTh cBeTa Kak IpelenbHas CKOpocTh. YacTuibl ¢ HyJaeBoM Maccoll mnokos. IIpuHumn
SKBUBAJICHTHOCTHU U TEOPUS IIPOUCXOKICHUS CUJI BCEMUPHOTO TATOTCHUSL.

Konebanus n BoIHbI

KonebGanus kak 4YacTHBIM cilyyail JOBM)KEGHUS, YCJIOBHS TOSBICHHS KoJieOaHUH. YpaBHEHHE
IBWDKEHUS TPYKUHHOTO MasTHUKA W €ro pemeHwe. [apMoHuWYeckoe KoiebaHHe U €ro
XapaKTePUCTUKU. YpaBHEHHUE JBWKCHHS (PU3NYECKOTO MAsSTHUKA M €ro pelieHHe, MaTeMaTHYeCKUn
MasiTHUK. DHEprus rapMOHUYECKUX KoyieOaHui. BBIHYXIeHHbIe KONeOaHUs M SBJICHHE PE30HAHCA.
Pe3zonanc kak mposiBieHue Oudypkauuu. ABTokoneOanus. Ilpumepsl MposiBIEHUS PE30HAHCHBIX U
aBTOKOJIEOATEIbHBIX SIBJICHUN B KMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas mepemaya SHEpruu B
CUCTEME OJIMHAKOBBIX CBSI3aHHBIX MAATHUKOB. BOJIHBI B yIIPYTHX Cpelax, JUHEHUHBIE, [IOBEPXHOCTHBIE
1 00BEMHBIE BOJIHBI, MOMEPEYHbIE M MPOJOJIbHBIE BOJHBI, (PPOHT BOJIHBI, IUIOCKHE U ChepuyecKue
BOJIHBI. AHaTUTHYECKas 3alMuch Oerymieil BoyHbl. BomHoBoe ypaBHeHue. [lepeHoc »Heprum Oeryieit
BoJHOW. CrnoxkeHue KosiebaHuil u BoJH. KorepeHTHbIE MCTOYHUKU BOJH. VIHTepdepeHIs BOIH OT
TOYEUYHBIX KOIE€PEHTHBIX MCTOUYHUKOB. Y CIOBUS IMOSBICHUS MAaKCUMyMOB U MMHUMYMOB. CiioxeHue
KpPYroBbIX U cdepuueckux BojiH. IlocTpoenue ¢poHTa BoNHBI 1o npuHIMNY [oiireHca, moBeaeHne
(bpoHTa BOJIHBI B HEOTHOPOAHOH cpene. OTpaxenue u npenomiieHue BoiH. [Tpunnun @epma. BeiBog
3aKOHa IIPEJIOMJICHU BOJIH Ha IPAHMUIIE IBYX cpel Ha ocHOBe npuHnuna ®epma. [Ipunnun depma kak
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YaCTHBIM Cllydail o0Ilero mpuHIMIA MUHMMakca. [losBIeHHE OTpa’KeHHBIX BOJIH B HEOJHOPOIHBIX
cpenax, CI0XEHHE BCTPEUHBIX BOJH U 00pa3oBaHHE CTOSYMX BOJH. [lepexomHoe cocTosiHMe U BpeMms
penakcauuu. CBS3b JJIMH CTOSIMMX BOJIH C pa3MEpaMM Cpeabl, JUCKPETHOCTb JJIMH CTOSYUX BOJIH.
KBanToBanue. YnpaBieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIeMEeHTBI CTATHCTHYECKOH U MOJIEKYISIpHON (pu3nKn

MUKpPOCKOIMYECKHE W MAKPOCKONHMYECKUE sBJICHUA. MeanpHbli ra3 Kak CTaTHCTUYECKas
cucTeMa MHOTHX yacTull. JlaBneHue, 00beM M TemmepaTypa ra3a Kak 00O0OIIECHHbIE XapaKTEePUCTUKU
COCTOSTHUSI Ta3a. PaBHOBECHbIE W HEPABHOBECHBIE COCTOSIHMS Taza. OOpaTtumbie W HeoOpaTHMbIE
mporeccel. Jluarpamma JaBieHHe-00beM. OJKCIIEPUMEHTAIbHBIE Ta30BbIe 3aKOHBI, 000OIIEHHBIN
ra30BbIil 3aKOH (ypaBHEHHE COCTOSIHUS HJICAIbHOTO Ta3a). BhIBO ypaBHEHUS! COCTOSHUS HCATLHOTO
rasa Ha OCHOBE KMHETUYECKHUX MpelacTaBicHUd. DU3NUECKUN CMBICI MOHATHS TEPMOAMHAMHUYECKON
TeMIeparypel. PacripeneneHue SHEpruu MO CTEMEHsM CBOOOIbI. Pacmpenenenus MakcBemna u
Bonpimana, Gapomerpuueckas ¢popmyna. HepaBHoBecHbie mporecchl. Juddysus, auddys3us depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE W €ro poJb B IKU3HEICATCITLHOCTH pPACTCHUI.
Tennonepenaua. Buyrpennee Tpenue. BripakeHue HEpaBHOBECHBIX MPOIIECCOB yepe3 000OIIeHHbIE
TepMmoauHamudeckue cuibl. CooTHomenue B3aumMHoctu OHcarepa. PeanbHble rassl, ypaBHeHue BaH-
nep-Baanbca, kputhueckas TOYKa, pealibHble HW30TEPMBbI, CXKWKeHHe ra3oB. DaykTyauun u
camMoopranuzanus npu GazoBoM HEPeXoje ra3->KUIKOCTh. JKUIKOCTH, TTOBEPXHOCTHOE HATSHKCHHUE B
KUJKOCTAX, OXJAXKICHHUE >KHUAKOCTU MPHU HUCIAPEHUHU, TEPMOPETYISALUS PACTEHUM M KUBOTHBIX.
CMmaunBaroniye u HecMaduBaromye Kuakoctu. Kanumispasie sisnenus, popmyna Jlammaca.

DJIeMeHTbI TePMOJAMHAMHUKH

[lepBoe Hayamo TEPMOAWHAMHKH, HU30MPOIECCH], aTuabaTHYECKUil MPOoIecc, OXJIaKICHHUE Ta30B
npu anuabaTHYeCKOM pPACIIMPEHMH U TOJIydeHHe HHU3KUX Temriepartyp. YpaBHeHue IlyaccoHa u ero
BbIBOA. Knaccuueckast Teopusi TEIIIOEMKOCTEN, IPUYUHBI OTKJIOHEHHUS PEAJIbHBIX TEMJIOEMKOCTEN Kak
(GYHKIIUU TeMIIepaTypsl OT Pe3yJIbTAaTOB KilacCHYecKoi Teopun. PaboTa naeanbHOro raza B pa3iuuHbIX
nporeccax. OOpatumbie U HeoOpaTuMble HMUKIBL TernaoBbie MamuHbBl U UK KapHo, BTopoe Havyano
TepMOJIMHAMUKU. KoMmIpeccHOHHbIE XOJIOAWJIBHUKM W TEIUIOBBIE HACOCBL.  ODHTPONHSA  Kak
TepMOJMHAMUYeCKUi mnoreHuuan. dopmyna I SHTPONUM HAealbHOTO rasa. Teopema KapHo u
0000IIeHNe TOHATUS DHHTPONMH KaKk TEPMOJMHAMMYECKOro moTeHnuana. CBs3b SHTPONHUU C
MHUKPOCOCTOSIHUSIMHU UJ€aJIbHOTO raza. CTaTUCTUYECKOE TOJIKOBAHUE SHTPONMU. DHTPOIUS U CTENEHb
BbIpokIeHUS cucteMbl. @opmyna bonbimana. DHrponus u mHpopmanusa. Bospacranue 3HTponHU
IpU HEOOpaTHMBIX IpolleccaXx Ha NpUMEpe BBIPABHHUBAHUS TEMIEPATyphl IBYX HAXOISIIUXCA B
KOHTAKTE HarpeThIX TEJ U IPU BBIPABHUBAHWM JABJICHUM B JABYX 4acTAX cocyna ¢ rasom. Ilepsoe u
BTOpPOE Hayaja TEPMOJMHAMMKH, W >KHUBbIe OpraHu3Mbl. [IoHATHE O TepMOOUHAMHKE HEOOPAaTUMBIX
IIPOLIECCOB U OTKPBITBIX CHUCTEM. OHTPONHUS B CHCTEME OpraHu3M - OKpyXarollas cpeaa.
IIpon3BOACTBO SHTPOIIUU B HEPABHOBECHOU cpelie U TeopeMa [Ipuroxxuna.

Pa3gen 2. DiieKTpU4eCTBO M MAarHETU3M

JIeKTpHUYeCKHe 1 MATHUTHBIE SIBJICHUS

IlondaTHEe O NOJIAX, MOJSA CKAIIPHBIE M BEKTOPHbIE. XAapAaKTEPUCTUKU BEKTOPHBIX IOJICH!
HaIpsHDKEHHOCTh, MOTOK, LUPKYISLMS, CHIOBBIE JIMHUM BEKTOpHOro mnousst. Cynepno3uius mHoJei,
3apsAJIbl, 3aKOH COXPAaHEHUs 3aps/I0B.

B3anMoelicTBre HETOABUKHBIX U IBWXKYIIUXCS 3apsA10B, PU3HUECKUN CMBICII MarHUTHOTO ITOJIS.
[Tone Toueunoro 3apsyia (3akon Kymona) u cuctemsl 3apsuoB. [lone aumosns. DIEKTPOCTATHYECKOE
1oJie MOJIKYJIbl U XMMHUYeckue peakiuu. MHrerpansHas ¢opma 3akoHa Kyrnona, teopema ["aycca
(mepBoe ypaBHeHHe MaxkcBesuia). BeiBoa Gopmys Al HaNpsDKEHHOCTH AJIEKTPOCTATUYECKUX TOJICH
3apsDKEHHOTO TPSIMOTO  MPOBOJA, IIOCKOCTH, KOHJIEeHcaTopa. PaGora mepemenieHus 3apsia B
JJIEKTPOCTaTUYECKOM  IIOJIe, IIOHATHE MoTeHuuana. Brtopoe ypaBHenue Makcsemna s
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AJIEKTPOCTATUKUA B HHTErPalbHON (hopme. DIeKTpHuecKass €MKOCTh OJHOrO IPOBOJHUKA M JIBYX
MIPOBOJIHUKOB, KOHIECHCATOPHI, paboTa Mo 3apsaKe KOHIEHCATOPOB. DHEPrus 3JIEKTPOCTATHYECKOTO
nons. V3MeHeHMe  HANpSHKEHHOCTH — DJIGKTPUYECKOrO IO INPHU  BBEACHUU  JUICKTPHKA,
MOJIIPU3YEMOCTb TUIJIEKTPUKA, IUAICKTPUUYECKas IPOHULAEMOCTb. M3MEHEHHE AUDIEKTPUUYECKOU
MPOHHUIIAEMOCTH MPH XUMUYECKUX PEAKLHUAX U MCIIOJIBb30BAaHUE ATOTO dpderTa. DISKTPUIECKOE MoJie
B MpoBOAHMKAX. [IOHATHE O TOKE MPOBOJUMOCTH, BEKTOp TOKAa M CWIa TOKa, MU(QepeHnnanbHas
¢dopma 3axkona Owma. IlepBoe mpaBmwio Kupxroda. IlpuumHa mosBICHUS SIIEKTPUYECKOTO TOKAa B
MPOBOJIHUKE, (PU3MYECKUI CMBICT MOHSATHS CTOPOHHHUX DJIEKTPUYECKUX cuil. BriBoa 3akoHa Oma mist
Bcelt enu. Bropoe npasuno Kupxroda. MarHuTHoe mosie mpsiMoro Toka, OOBbsICHEHHE €T0 MOSBICHUS
Ha OCHOBAaHUM pEJSITUBUCTCKUX IIpelacTaBlieHUi. VHTerpanbHble ypaBHeHHMs Makcsemna Ui
[IOCTOSIHHBIX MAarHUTHBIX MOJIeH. [IpuMepsl BBIYMCICHUSA HANPSKECHHOCTEH MarHUTOCTAaTUYECKUX
noneii. 3akoH buo-Casapa-Jlamiaca. BzaumonelictBue moneit u 3apsinos (ToxoB). @opmyna Jlopenna
JUIsL CWJIBI, JIEHCTBYIOLIEH HA 3apsiJ CO CTOPOHBI JIEKTPUYECKOIO M MAarHUTHOro nosei. IlpuHnun
JNEUCTBUSL MAacC-CIEKTPOMETPOB M HMX IPUMEHEHHUA B XUMHUHU. VHIYKIUOHHBIE SBICHUS,
TpaHchopMaTopsl, (QHU3MYECKUE TNPUHIMIBI HX JAedcTBUs. Okcrtpatoku. IlomHas cucrema
UHTETpalbHbIX ypaBHeHMH MakcBemia. CMbIcI  WIEHOB CHCTEMbl ypaBHeHMN MakcBena,
OIUCBIBAIOLIUX SIBJIICHUS, CBA3AHHBIE C HM3MEHEHUSMM JJIEKTPUYECKMX M MArHUTHBIX BEJIUYMH BO
BpeMEHU. B3anMOCBA3b 3IIEKTPUYECKUX U MATHUTHBIX [IEPEMEHHBIX I10JIEH, JEKTPOMArHUTHOE T10JIE U
m3nydenue. [loms aBmxkymuxcs 3apsanoB. M3mydeHue SIEKTPOMArHUTHOIO II0JIs HEPAaBHOMEPHO
IBUKYIIUMcs 3apanoM. «Ilapagoke» atoma.

Pa3gen 3. OnTuka u aToMHasi pusuka

JIEKTPOMarHUTHOE M3JIy4YeHHe H ONTHKA

CB000IHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAaHME B BHUJE HJIEKTPOMArHUTHON BOJIHBI.
ITonepeyHOCTh 31EKTPOMArHUTHBIX BOJH. CKOPOCTh PAaCIpOCTPAHEHMS AIEKTPOMArHUTHBIX BOJIH U
criocoObl ee nu3mepenus. lllkana snekTpoMarHuTHBIX BOJIH. CriocoObl TeHepaluy U UCIIOJb30BaHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBneHus1, OMUCHIBaeMbIE BOJIHOBOI Teopueil cBeta. VHTepdepeHIus cBeTa, yCIOBUS MOSBICHUS
CTaTUYECKON HUHTEePPEpEHIIMOHHON KapTUHBI, HMHTepEpeHIs TpU pas3jieieHuu (poHTa BOIHBHI,
MIPOCBETJIEHHE ONTHUKH, MHTEp(EpOMEeTprl U UX HCHosb30BaHue. Dypbe-ciekrpoMeTrpsl. [loHsTue o
ronorpadun. Jdudpakuus, nuppakuus Ha mend. PoKyCHpOBKa 3JIEKTPOMArHUTHBIX BOJIH U CBS3b
pasMepa IU(PPAKUMOHHOTO TMATHA C pasMepamMu peduiekTopoB. OcoOEHHOCTH OpraHu3aluH
pPanuoJIOKAIIMOHHOM CITy)KObI. YCIIOBHUSI IEpexoJa OT BOJHOBOW ONTHKH K T'€OMETPUYECKOU. 30HBI
@penens, 30HHas 1acTUHKa OpeHens Kak GOKyCUpYIOmUi 3neMeHT. udpakonHas pemerka Kak
IHMCTIEPTUPYIONIAsl cUcTeMa. AHajJM3 COCTaBa CBeTa MO JJIMHAM BOJIH. PeHTreHoBckas nudpakuus,
noHATHue 00 00paTHBIX AU(PPAKIIMOHHBIX 3a7a4aX, PEHTTEHOCTPYKTYPHBIM aHAJIN3 U €ro 0COOCHHOCTH
NPUMEHUTENbHO K OuojornueckuMm oObektam. IIpoctpanctBennas crpykrypa JHK u PHK.
JupakmOHHBIN Tpeies pa3penaromieil CIoCOOHOCTH ONITUYECKUX TPHUOOPOB.

CBerT u BelecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, pa3zeieHrue YHEPIUM Ha rpaHule pasznena das,
PE30HAHCHBIN XapaKTep B3aUMOJCWCTBUS CBETa W BellecTBa. Jlucmnepcus, Kiaccudeckoe 0ObsICHEHUE
3aBUCUMOCTH KO3 (UIMEHTa MPETOMIICHUS CBETa OT JUIMHBI BOJHBI MAJaloOIIEro cBera. SIBieHue
JBOIMHOTIO JIy4enpeIoMIIEHUs, NOJIsIpu3alus cBeTa KpucramuiaMu. [loaspu30BaHHbI CBET, ONTHYECKAs
aKTUBHOCTb, CaxapoOMETpHs, MHCIIOIb30BAaHUE SBJICHUS BpALICHUS IJIOCKOCTU MOJSpU3aLUA B
MoJIeKyJsipHOH Onosnorun. @otosdekt u KBaHTOBas Mpupona ceera. Kpyr sBieHui, 00bsICHUMBIX C
KBAaHTOBOM TOYKM 3PEHHS, MHUKPOCKOIMYECKOE M MAaKpPOCKONHMYECKOE B ONTHKE. JIBOWCTBEHHOCTH
NPUPOJBl CBETAa. 3aKOHBI IMOIJIOIIEHHUS CBETAa, IMOHATHE O HENWHEHHBIX 3ddexTax. OCHOBHBIC
AJIEMEHTHI KOHCTPYKIIMH CIIEKTPO(POTOMETPOB. 3aKOHBI OCBEIICHHOCTH, 3aBHCUMOCTh OCBELICHHOCTH
OT BUJ]a OCBETUTEIICH.



JIeMeHTBI YYEeHHS 0 CTPOCHHMH BellecTBa

OcoOeHHOCTH TOBEACHUS MMKpOUYacTUll. [IpHHIMIBI OMUCaHMA TOBEICHHUS MMKpPOYACTHIL,
BOJIHOBasl (DYHKIMs, COOTHOILEHHE HeompenaeneHHocrell, BonHa xae bpoins. Iloctymater Bopa.
VYpaBuenue Illpeaunrepa (BpeMeHHOE M CTalMOHApHOE), (DU3MUYECKHIA CMBICI BXOJISIIUX B HErO
wieHoB. Pemenne cranmonapHoro ypasHeHus Illpenunrepa mis 4acTUibl B OJHOMEPHOM
MIOTEHIMAJIBHOM SIIMKE W YacCTHLBl HAa OKPYKHOCTU. YCIIOBHs IOSIBIICHUS KBAaHTOBBIX SBJICHUM.
Bnustnue maccel M 007acTH JIOKaIM3alMM 4YacTHUL. J[ByMepHas MOTEHIMAaNbHAas sIMa, BBIPOXKJICHHE
KBAHTOBBIX COCTOSTHUN U CHATHUE BBIpOXKJIeHH. [loTeHIIManbHast sMa KOHEYHOH ITyOUHBI U BIUSHUE €€
rIyOMHBl M IIMPUHBI HAa YPOBHM DSHEPrUM 4YacTUIBl. BO3MOXXHOCTH JIOKaTW3allMM 4YacTULBl B
npoctpanctBe. TyHHenbHBIH 3(dext. 3amonnenue ypoBHed W mpuHuMn Ilaynmu, monHas sHeprus
COBOKYIIHOCTH DJIEKTPOHOB B KBAaHTOBOW CHCTEME. YPOBHU DHEPIrHHM B aTOM€ BOJOPOAA, IEPEXOJIbl
MEXIy ypOBHAMHU. VHIMBUAYaJIBHOCTBH CIIEKTPOB aTOMOB M 3MHUCCUOHHBIA CIEKTPAJIbHBIA aHAIM3.
Mertannuyeckass MOJIENIb MOJIEKYJIBI M OOBSICHEHHE KOPpPEJSAIMH LBETHOCTH BemiecTBa U 3 dekra
CONPSKEHMsI XUMHUYECKUX CBSA3€H B MOJIeKynax. HopManbHas U MHBEpPCHAs 3aCEJICHHOCTh KBAHTOBBIX
cocrossHuil. Ilormomenue, coHTaHHOE W BBIHYXJAEHHOE M3nydeHus. Kosddumumentsr DifHIITEIHA.
®opmyia [lnanka. Ycunenue cBera npy IPOX0KICHUH Yepe3 HHBEPCHO 3acellieHHYIo cpeny. [lonsatue
0 J1a3epax.

duznyeckas IPUPOJAa XUMUYECKOH CBSI3U. DJIEKTPOHHOE CTPOEHUE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anusi, OObSICHEHHE NPUYMH TOSBJICHUS IPOCTPAHCTBEHHBIX (opm Mozekyn. I[lpuHimn
MaKCHUMAaJIbHOTO TepeKpbIBaHus. BHyTpeHHee BpallleHHe B MOJIEKYJIaxX U €ro poJib B OMOXUMHUYECKUX
peakuusax. /[BUKeHHE 4acTUI] B MHOTOATOMHBIX MOJIEKYJIaX U BUJABI MOJIEKYJIAPHOU CIIEKTPOCKOIIHH.
CumMeTpust MOJIEKYJT U TIOSIBJICHUE TTPaBHII 0TOOPA.

@OTOXMMHUYECKHE pPEaKIMH W OCOOCHHOCTH TOTEHIMAJIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30Y)KJICHHBIX AJIEKTPOHHBIX COCTOSIHMM B MoJjiekynax. Pacmaa moiiekyna npu (GpoToBO3OYKICHHUSIX.
dusnueckas npupoaa ¢orocuHTesa. TpaHCHOpPT SHepruu npu (HoToCHHTE3e. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJIJIOB. 3allOJIHEHHBIE M HE3AIOJHEHHbIE 30HBL. YpoBeHb Depmu.
[TpoBOAHUKH, TOTYITPOBOJHUKH U TUAIEKTPUKUA. OCOOEHHOCTH MPOBOJUMOCTH B MOJIYIPOBOTHUKAX.

CucremaTiKa 2JIEMEHTapHBIX YacTHUL]. 3aKOHBI B3aMMOIPEBPALICHUN YacTHULl, SACPHbIE PEaKLUH,
nedekt maccel. CTpoeHHe siiep, SACpPHbIE CHIIbI, YCTOWYHMBBIC U HEYCTOWYMBBIC SIIpa, €CTECTBEHHAS U
HCKYCCTBEHHAs PagOaKTUBHOCTb. 3aKOHBI PagvoOaKTUBHOIO pacnaza. ITpuHIUIEI
PaZMOaKTUBALIMOHHOTO aHanu3a. «MedeHble» arombl B Ouosnoruu. IlyTw HMCmonb30BaHUS SAEPHOM
JHEPIUH.

3aKOHOMEPHOCTH PAa3BUTHS

[Tonsatue 06 »HBomonuu B (¢U3MKE, OHOJOTUM M JAPYrHMX Haykax. I[IpOTHBOMOIOXHOCTB
HAIPaBJICHHOCTEN 3TUX HBOJIOIMOHHBIX MpolieccoB. IlyTu mpeomoenus npoTUBOPEUHSI.

Bpems B kimaccuueckoMm mupe. Ponb nepnoandeckux U HeNepuoAndecKuX MPUPOIHBIX MPOLIECCOB
B (OpMHpPOBAHMM TIOHATUS BpeMeHH. VHBApHMAHTHOCTH MNPOCTEHIINX (PU3HMUECKUX 3aKOHOB
OTHOCHTEIILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE MPOLIECCH B CIOKHBIX CUCTEMAaX U MOSBJICHUE
cTpenbl BpeMeHH. Ponb ciydallHBIX (akTopoB B (OpPMHUpPOBaHMU CTpenbl BpemMeHu. Diykryanuu,
MOSIBICHUE CaMOOPTaHM3allMd B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuit 3¢ pext. Ponb 6udypkanuii. [loBeaeHne 3HTPONHMH B OTKPBITHIX CUCTEMAX.

JlONOJITHUTEIBHOCTD, COOTBETCTBHE, MPOrHOo3. OOIHOCTH (PYHAAMEHTAJIbHBIX BHIBO/I0OB

(puzuku

[IpyHUMT JONMOJHUTENHHOCTH M €ro BCEOOIIHOCTh. lVcrmonbp3oBaHuMe Mojenel SBICHHH |
00BEKTOB B TpoIliecce MO3HAHMs KaK CJIEJACTBHE NMPUHIUIA TOMOJHUTEIbHOCTH. OOpaTHbIe 3a1auu,
CyObEKTUBHBINH (akTop mpu uX pemeHHH. OrpaHMuEeHHOCTh NMPUHIMIA JOKa3aTeIbHOCTH B HayKe.
[TpuHUIMT COOTBETCTBHs, HaOIIOAaeMble W HEHaOMOJaeMble BENIWYMHBI B ¢usnke. TpeOoBaHus K
dbopmupoBanuio (GuU3NYECKUX Teopuid. PacimmpeHHOe NOHMMaHHE NPUHIMIA JETEPMHUHHU3MA.
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CrnydailHoe ¥ 3aKOHOMEPHOE B IPUPOJIE U MPEIENbl MIPUMEHUMOCTH HAayqyHOro IporHosa. Hayunslii
IPOrHO3 B Hayke 00 obuiectBe. Pusnka u kubepHetuka. Cresiume CUCTEMBI U yIIpaBlieHHE.

4.2. Conep:xanue JeKIuii

Ng HaumeHoBaHMe IeKIUU Kon-o
H/H H 4qacoB

1. | DBouronus ¥ COBpeMEHHbIE MO/IEH (przndeckoit kKapTuHb! Mupa. CoBpeMeHHas 2
¢u3nKa Kak KyJbTypa HaOJIOJCHUH, MOJEIHUPOBAHUS, SKCIEPUMEHTAIHLHOTO
HCCIIEI0OBAHUS U KOJIMUECTBEHHOIO TPOTHO3UPOBAHUS SIBJIEHUH npupoasl. Poib
¢u3MKK B pa3sBUTHM TEXHUKM M arpolpOMBIIIICHHOTO IPOU3BOICTBA.
Kunemaruka MarepuanbHOil Toukd. KoOopAMHATHBIM METOA  ONMCAHMS
nBrKeHUM. KnHnemaTuueckoe ypaBHEHHE IBU)KEHUS U ONPEIEIIAEMBIE II0 HEMY
KMHEMaTHYECKHE XapaKTePUCTUKU. BEKTOPHBIN croco0 omucaHus IBHIKESHUM.
BekToppl nepemenieHus, CKOPOCTH, YCKOPEHMs. YTJIOBBIE XapaKTEPUCTUKU
JOBUKEHHUSI 110 OKPY)KHOCTU. OJIEMEHTBl  PEIATUBUCTCKOM  MEXAaHMKH.
[Toctynatel cnenuanbHOW TEOpUM OTHOcUTENbHOCTH. [IpeoOpasoBanus
Jlopenna. Crnoxenue ckopoctel. OTHOCUTENBHOCTb JJIMHBI OTPE3KOB U
JUINTEIbHOCTU BPEMEHHBIX HHTEPBAJIOB.

2. | JluHaMMKa MaTepUalbHOM TOYKM M IOCTYNATEIBHOTO IBMXKEHUS TBEPAOTO 2
tena. [IpuHnun otHocutenbHOCTH. 3akoHbl HbroroHa. Bunel cui. Jlunamuka
BpalllaTEeILHOTO JBIKEHUS. MOMEHT cuiabl. MOMEHT uWHEpUHMH. 3aKOHBI
COXpaHEHUSI UMITYJIbCa U MOMEHTA UMITYJIbCA.

WNuepuuanbHble ¥ HEUHEpLHUANIbHBIE CUCTEMbl OTCUYETa. CuUibl MHEPUMHU MpPU

pa3NIMYHBIX BUAAX JBIOKEeHUs. Pabora, MOIIHOCTH M 3Heprusi. MexaHndecKas
paboTa W MOIIHOCTh NpPU MOCTYNATEIbHOM U BPAIIATEIbHOM JIBH)KEHUSX.
Kunernueckas 3Heprust 1 TeopeMa 0 KUHETUUYECKOM sHeprun. KoncepBaTtuBHble
CWIbl W TOTEHLMaJbHas 3Heprus. Ilpumepsl MoTeHUMANbHBIX IOJIEH. 3aKOH
COXPaHEHUs SHEPIUU B MEXAHUKE.

3. | Mexanuueckue kosebanuss. KuHemaTnka TrapMOHMYECKMX KOJICOaHMH. 2
Crnoxenue xonebaHnil. AKyCTHYECKUE PE30HATOPBI.
JluHamuka rapMoHHYeckux Kosiebanui. JuddepeHunanbHoe ypaBHEHHE

KoneOaHui. 3aTyxalollue M BbIHY)KICHHbIE KoJieOaHus. MexaHu4ecKuit
pe3oHaHc. MasTHuku. MexaHuueckue BOJIHBI. BonHOBOe ypaBHeHue. Bubl
BoJIH. MHTepdepenuus, nuppakuus U aucnepcus BoH. BoiaHbl 1 nHbopmanms.

4. | OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopun. MneanpHelil ras. 2
OcnoBHoe ypaBHeHne MKT u ypaBHEHUE COCTOSIHMS UI€AIBHOTO Ta3a.
ArperaTHble COCTOSHUS U (pa3oBble mHepexonbl. PeanmbHble raspl. CxmkeHHe

ra3oB. OcoOEHHOCTH JKUIKOTO cOoCTOsiHUS. CTpoeHue KpHUCTAIOB. JledexTs
KPUCTANINYECKOTO  CTpoeHus. IIpoyHOCTP MW  MIACTUYHOCTH.  SIBieHUs
nepeHoca.  Jluddysus, TEMIONPOBOAHOCTb U  BHYTPEHHEE  TpEHHE.
MonekysspHO-KHUHETHUYECKas: TEOpUs SABJICHUM IIEpEeHOCa.
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OcCHOBBI  TEPMOJIMHAMHUKUA. BHYTpeHHssT »5SHeprus ¢ IEpBOE  HAYalo
TepMoaMHAMUKU. PaboTa M TErIOEMKOCTh ra3za MpH Pa3IHyYHBIX MPOIecCax.
Bropoii 3akoH TepMOAMHAMHKH. TeErioBblE JBUTaTENd M XOJIOJAUJIbHBIE
Mamunbl. KIIJ[ TemynoBbIX aBUTaTeneil M CTATUCTUYECKHM CMBICT BTOPOTO
3akoHa TepMoauHaMuku. Ilonstue sHTponuu. IloHsTHE O TEepMOAMHAMHKE
HEOOPATHMBIX MTPOLIECCOB M OTKPBITHIX CHCTEM.

OnexTpuyeckuil 3apsia. BzanMoneiicTBue 3apsaaoB. DIEKTPOCTATUUECKOE MOJIE.
Bekrop Hanpspk€aHOocTH. Pacu€r anextpocratmyeckux mnoJsie. IloTeHuman
AIIEKTPOCTaTUYECKOTO mmojisi. PaboTa 1Mo mepeMemeHuro  3apsgoB B
JJIEKTpOCTaTUUeCKOM  moje.  IloTeHnuman W rpagueHT  NOTEHIUAIA.
OKBUIOTEHIMAIbHBIE IIOBEPXHOCTH. BemiectBo B AIEKTPUYECKOM  MOJIE.
ITonspuble U HenosspHble MOJIEKY/bl. llonsgpusanusa nudnexkTpukoB. Bekrop
cMmelieHusd. [IpoBOJHMKM B 3JIEKTPOCTATUYECKOM IIOJE. JIEKTPOEMKOCTD
npoBogHUKOB. Konnencaropsl. IlocTosHHBIN 35ekTpruueckuil ToK. 3akoH Oma.
OnekrponBuwxkymas cwia. [IpaBuna Kupxroda u pacd€rel 3IeKTPUUECKUX
neneil. Knaccuueckas Teopusi 351€KTpONpOBOAHOCTH. BpiBox 3akoHa Owma.
IIpupona ceepxmpoBoaumoctd. Hocurenn Toka B pasiavyYHbIX ITPOBOJIHMKAX.
OnemMeHTHI TEOPUHU AJIEKTPONPOBOAHOCTH. [TonynpoBoAHUKHU.
[TonynpoBOAHUKOBBIE MPUOOPHI. DJIEMEHThl (U3MUYECKOH  DICKTPOHMKH.
KoHTaKTHBIE SBJIEHUS B METAJUIAX U MOIYIPOBOJAHUKAX. Y CIIEXH COBPEMEHHOM
MIOJIyITPOBOIHUKOBON KOMITBIOTEPHOI TeXHUKU. broToKM 1 OnonH(popMaTuka.

MaruutHOoe 1one. B3auMOAEUCTBHE  DIEKTPUUYECKUMX TOKOB. Pacuérsl
MarHuTHbIX mosned. 3akoH buo-CaBapa-Jlannaca. MarHutHele CBOiCTBa
BemectBa. Jlua-, mapa- u  ¢eppomarHeTuku. JlomeHsl. DeppuTHL
DNEKTPOMAarHUTHHIE CEMapaTopbl B arpouH)keHepuu. [leiicTBME MarHUTHOTO
IOJII Ha DBJEKTPUUECKUH TOK M JBWXKYHIMECS 3apspKeHHble vacTulibl. Cuna
Amnepa wu cuna Jlopenma. O¢dexr Xomma.  DneKTpoABUraTeNH.
DnekrpoMarHuTHas MHAyKuus. 3akoH Papazaes u npaswio Jlenna. Mexanusm
Bo3HUKHOBeHHd OJIC wunaykuuu. I'eneparopel rapmonudeckoid OJC u
TpanchopmaTopsl. MHAYKTUBHOCTH MPOBOJHUKOB. DHEPIHsi MATHUTHOT'O TOJIS.

OnexTpoMarHuTHast UHAYKIMs. 3akoH Dapaznes u npaswio Jlenna. Mexanusm
Bo3HUKHOBeHHd OJIC wunaykuuu. I'eneparopel rapmonudeckoid OJC u
TpanchopmaTopsl. MTHAYKTUBHOCTH POBOIHUKOB. DHEPIUs MArHUTHOTO TOJI.
IlepemenHbIil anekTpudeckuii Tok. Llenu nepemeHHoro toka. 3akoH Oma i
Lened mnepeMeHHoro Ttoka. [loiaHoe COompoTUBIEHUE NEPEMEHHOMY TOKY.
Bekropnas  mumarpamma. Pe3omanc B memsx — NEPEMEHHOr0  TOKa.
OnexkrpomarautHoe nose. O6o6menne 3akona dapanesi. 3aKOH MOJHOTO TOKA.
Toxk cMenieHus. DIEKTpOMarHuTHbIE BOJIHBL. Y paBHeHus: Makcsemna. Cucrema
ypaBHeHMid MakcBemuia B IuddepeHuanbHol U MHTErpasibHOM  (popMmax.
Bekrop Ywmosa-llovintunra. /laBneHue ceera. ['apMOHMYECKHM OCLIMILIATOD.
CB00OOHBIC 3JEKTPOMArHUTHBIE KOJeOaHMs. 3aTyXalollMe W BbIHYXKJICHHbIC
konebanus. Pesonanc. I'eHeparus, mepenaya M NpUEM DIEKTPOMArHUTHBIX
BOJIH. OTKpBITBI ~ KOJEOATENbHBIA  KOHTYP. [Tpunuun  paboThI
paguonepenaTuMka M paavonpuéMHMKA. Monynauus M JETEKTUPOBaHUE
ANIEKTPOMAarHUTHBIX  BOJH. Paguonokaumss u  teneBuaeHue.  Illkana
AJIEKTPOMAarHUTHBIX BOJIH. Pa3nuuHble AMana3oHbl 4acTOT 3JIEKTPOMAarHUTHBIX
BOJIH, UX XapaKTepHble 0COOEHHOCTH U TEXHUYECKHE CPEACTBA UX MOIYUCHHUS.
Vcnonp3oBaHue BHUIUMBIX YIbTPA(pHUOJIETOBBIX W JPYTHX U3IYyYCHUH B
PacTEeHHUEBOJICTBE U JKUBOTHOBOJACTBE. JJIEMEHTHI BOJIHOBOM onTuKH. [IpuHiun
I'oitrenca. Unatepdepennns cBera. KorepeHTHOCTh M ONTUYECKHA XOJT JIY4eH.
YcnoBust MakcuMymMa M MuHUMyMa.  MHTepdepomerpnl.  DieMeHTHI
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rojorpaguu. Judpaxmus CBETa. [Tpunmn I'toitrenca-®dpenerns.
Hudpaknuonnas pemérka. Cnexrporpadus. JIudpakuus peHTreHOBCKUX
nyded. B3aumopnerictBue usiydeHus ¢ BemecTtBoM. llossipusanus ceera mpu
OTpaXEHHMH U TpernomiieHuH. JIBoiHOoe syuyenpenomienue. ONTHYECKH
akTHBHbIE BemlecTBa. CaxapumeTpsl. MckyccTBeHHass aHM30TpomnHs U €€
ucnojab3oBanue. HopmanbHas 1 anoMmanbHast gucnepenst. TenaoBoe u3nydeHue.
AbcomotHo uépHoe Teno. 3akoHbl Kupxroga, Credana-bonbumana n Buna.
@®opmyna Ilnanka. Ontuueckas nupomerpus. Doroadpdexr. Buemnrnmii,
BHYTPEHHUH U  BEHTWIBHbIH  (poTodddexT. VYpaBHeHue ODHHIITEHHA.
[TIpumenenne ¢dotornementoB. Iddexr Komnrona. JlroMuHecueHTHOE
U3ITy4YEHHE. buontoMunecueHus. doTobHONOTHYECKHE MIPOLIECCHI.
®otocunTe3. TepMoauHamMuKa U MexaHu3M portocunTes3a. buosnepreruka.

Hrtoro

16

4.3. Coaep:xanue JJa0OPaTOPHBIX 3aHATH I

HaunmenoBanue 1a00paTOpHBIX 3aHATUI

Koa-Bo
4acoB

Omnpenenenne MOMeHTa HHepIuK MasiTHHKa O6epbeka

W3yueHue konebaHnii MAaTEMaTHUECKOTO MasTHUKA U OTIPEICIICHUE YCKOPCHUS
CBOOOIHOTO IaJCHUS

Omnpenenenue BI3KOCTH KUJIKOCTU 10 MeToay CTokca

I/ICCHG,Z[OBaHPle QJICKTPOCTATHUYCCKOTO TTOJIA

W3mepenne ropu3oHTaIbHOM COCTABISAIONIEH MArHUTHOTO MOJI 3eMIIN

W3yuenne qudpakiin cBeTa u onpeaeseHue JJIMHBI CBETOBOW BOJIHBI IIPU
MOMOIIHU IU(PAKIIMOHHON pemETKU

N (NN NN

Hrtoro

4.4. Copeprxanne NPAKTHYECKHUX 3aHATHI

n/n

HanmeHnoBaHue NPaKTUYECKUX 3aHATHN

Kox-Bo
4acoB

Kunematuka

JnHamuka

3aKOHbBI COXpPaHEHUs

MexaHndeckue KoueOaHust U BOJTHBI

DeMeHThl MOJIEKYISIPHOM U CTaTUCTUYECKON (U3HKH

ONEeMEHTHI TCPMOAWMHAMUKHN

DNEeKTpOCTAaTUKA

I10CTOSIHHBIN TOK, DJIEKTPUYECKUE LIEITH U MaTEPUAJIbL.

OO Nog AW

IlocTossHHOE MAarHUTHOE I10JIE

[
©

3JICKTpOMaFHI/ITHbIe KOJIEOAHUS U BOJIHEL.

NI N e N I I LS

Hrtoro

[EY
N

4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yYarommMXcs
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4.5.1. Buzpl caMOCTOATENBHOM paboThl 00yUaromuxcs

Buner camocTosiTensHOM paboThl 00yYarOIIIXCs

KoanuectBo yacos

[ToaroToBKa K MPAaKTUYECKUM 3aHSATHSIM 80
[TonroroBka k 1a00paTOPHBIM 3aHITUSM H K 3alIUTE 80
71a00paTOPHBIX PabOT

CaMOCTOATEIBHOE U3YUEHUE OTJENIBHBIX TEM U BOIIPOCOB 142
Hroro 302

4.5.2. Conep:xaHue caMOCTOSITETbHON paboThl 00YUarOIIXCS

Ne Kon-Bo
HaumeHnoBaHue n3y4aeMbIX TEM U BOIIPOCOB

I 4acoB

1. Kunemaruka. 3amauu OaNIMCTUKHM, HABEIAECHHUS HA I€]Ib, OINTHUMHU3ALAU 23
JBUKECHMSI, UX IPUMEHEHHUE B arPOMHKEHEPHH.

2. Jlunamuka. PeakTuBHOE nBHkeHHe. JIBrmkeHue HeOecHBIX Tei. [TonéTel B 23
KOCMOC. Y CTOMYHMBOCTh IBUKEHMS. [ MPOCKOIIBL.

3. 3akoHbl coxpaHeHus. [lepenada MOIIHOCTH B MEXAHMYECKUMX CHCTEMAaX.
[Ipo6nema 6e3onopHoro nmwxenus. [Ipobrema BEYHOTO IBUTATENS MEPBOTO 23
poJa.

4. MexaHnuueckie KoJieOaHUs W BOJHBI. Pacy€r KOHKPETHBIX COCTOSHUHM H 23
orpeJieieHue COOCTBEHHBIX YaCTOT KOJICOATEIBHBIX CUCTEM

5. DJeMeHThl MOJIEKYISIpHOM M cTarucTtuueckoi ¢usuxu. OcoOeHHOCTH
KHUAKOro cocTosiHuA. I10BEpXHOCTHOE HATSDKEHHME, CMAauMBaHUE, KalUJUISAPBL. 23
IlouBeHHas Bilara v MOJUB PACTCHUM.

6. DneMeHTbl TEepMOAUMHAMMKHM. TeroBas SHepreTMka MU €€ 3KOJOIMYECKHM 23
acnekT. Tennons3omnsanus, METoAbl SJKOHOMUU TEILIA.

7. Onextpocratuka. (CTaTHueckoe  3JIEKTPUYECTBO.  OJEKTpHU3alMUs  Tel. 23
JIBUKEeHME 3apsDKEHHBIX YAcTHI] B 3JIEKTPUUECKUX MOJIAX. AHAIOTHUM MEXIY
ANIEKTPOCTATUYECKUM U IPaBUTALIMOHHBIM MOJIIMU.

8. ITOCTOSIHHBIN TOK, MEKTPUYECKUE LIENU U MaTepuaibl. JJIEKTPUUIECKUI TOK B 21
KHUIKOCTSIX M razax. KopoHHBIH pa3psia. D1eKTpoPuiIbTPhL.

9. IloctossnHOe MarHutHOe moje. IlocrosHHBIE MarHUTBHL. MarsmutHoe mOJE 20
3emnu. /[IBukeHHe 3apsDKEHHBIX YacTMIl B MarHUTHBIX THOJsAX. Mace-
CIEKTPOMETPHSL.

10. | DnexTpomarHuTHbIE KojeOaHus M BosHBL. M300perenue paamo. Ilepemaua 20
curdanoB. PaguocBs3p u paguosnokaiws. MUKpOBOJIHOBas] TEXHUKA.

11. | l'eomerpuueckas U BOJHOBAs onTuka. OnTUUecKue N300pakeHus. MexaHusm 16
3penus, aedextrl 3peHusi. OnTHuuecKue sBJeHus B aTMocepe.

12. | KanroBas onrtuka. JlromuHecueHuus. BpIHyXIeHHOE U3JIy4YeHUE U 16
ONTUYECKUE KBaHTOBbIe reHepaTopbl. Portonbl. OmnbiT bére, sddext
Komnrona.

13. | DneMeHTHl KBaHTOBOW MEXaHWKHM M aTOMHOM (u3uku. [locraHoBKa 3amau o 16
IBIKEHUM MHKpodacTil. Ormnepatopsl (Qu3MUecKHMX BennuuH. KBaHTOBbIE
COCTOSIHUSL.

14. | AToMHOE sApO M 3IeMEHTapHble 4yacTULbl. VOHM3MpyIOIIME H3JIy4eHUs U 16

OI€CHKa HX IIGﬁCTBPISI Ha MaTcpuajibl W JKHUBBIC OPraHuU3MEI. MGTO,Z[LI
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U3MEPEHUsI WMHTCHCUBHOCTM HMOHU3HUPYIOIIUX H3Iy4eHUH. EcTecTBEeHHBIN
paauanuoOHHBIA (HOH.

15. | CoBpemenHas puznueckas KapTHHa MUpa. Poib Gu3nky B pa3BUTHN TEXHUKH 16
U arponpoMbIIIJICHHOTO MPOU3BOCTBA.
Hroro 302

5. Y4ueOHO-MeTOANYECKOe o0ecneYeHne CaMOCTOSITeIbHON PadoThl 00y4aroIIuXCs
N0 AUCHMILIMHE

Y4eOHO-MeToan4YecKue pa3padotku umerores B Hayunoit  6ubnuoreke ®I'bBOY BO HOxHo-
VYpanbckuit ['AY:

1. Meronuueckue ykazaHHs © KOHTPOJIbHBIC 3aaHus 10 (U3MKe [DIEeKTPOHHBIN pecypc] : ams
CTYZEHTOB 3a04HOU (popMmbl 00yueHus. Y. 1. dusnyeckue oCHOBBI MeXaHUKH. MonekynsipHas pusnka
u tepmoauHamuka / coct.. ABneeB M. B. ; HOxno--Ypanbckuii 'AY, UHcTUTYT arponHxeHepun .—
Yensounck: KOxuno-Ypansckuii 'AY, 2016 .— 70 c. + un. — ¢ npun. — 0,6 MB .— Jloctyn u3 cetn
Wurepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — Jloctyn w3 nokajabHOW CceTH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. Meronnyeckue ykazaHusl U KOHTPOJIbHBIC 3a/laHus 10 (pusuke [DnekTpoHHBIA pecype] : s
CTYICHTOB 3a04HOM (opMbl 00yueHus. Y. 2. DneKTpoaHaMKKa U KBaHTOBasi (usuka / coct.. ABneeB
M. B. ; OxHo-Ypansckuiit 'AY, Uncturyr arponrkenepun .— Yenabunck: FOYpl'AY, 2016 .— 62
c. + wi. — ¢ npwi. — bubmumorp.: c. 60 (18 na3e.) .— 0,6 MB .— Jloctyn u3 cetu Uutepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctynm W3  JIOKaJIbHOM  CeTH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf

6. ®OH/ OLIEHOYHBIX CPe/ICTB AJs NPOBeAeHUs
NMPOMEKYTOYHOH ATTeCTANMH 00y4al0IIUXCH M0 JMCIUIIIHHE

Jlnsi ycTaHOBIICHHMSI COOTBETCTBHUSL YPOBHS MOATOTOBKH oOywaromuxcs TtpedoBanmsiM ®I'OC
BO paspabotan (oHI OLIEHOYHBIX CPEACTB Ul TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
IPOMEXYTOYHOM arrecrauumu oOyyaromuxcs 10 jguciuiimHe. ©OOHJ  OICGHOYHBIX  CPEACTB
npencrasieH B [Ipunoxenun Nel.

7. OcHOBHAs M IONIOJHUTEJbHAsI y4eOHasi IMTEPaTypa, He00X0AUMas 1JIsl OCBOCHHS
AUCHHUIINHBI

OcHoBHas ¥ JOMOMHUTEIbHASA yueOHast muTeparypa umeercs B Hayunoit Oubnmoreke "
ANEKTPOHHOU HH(pOopManoHHO-00pazoBarensHoii cpene DI'BOY BO I0xno-Ypanbckuit [AY.

OcHoBHAaA

I'pa6osckuii P.U. Kypc dusuku [Dnekrponusiil pecypcl: yueb. mocobue / P.M. I'paboBCKuil -
1.1. Mocksa: Jlauwp, 2012 - 608 c. - Jocryn k mnoimHoMy Tekcty c¢ canta DOBC Jlanp:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

Hsanos U. B. CO0pHHK 32714 110 KYPCY OCHOBBI (DU3uKH ¥ Onodu3uku [DnekTpoHHbI pecypc]:
1.2. /| Usanos U. B. - Mocksa: Jlaup, 2012 - Joctyn K mojgHoMy Tekcty c¢ catvita DBC JlaHsp:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3802
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1.3.

1.4.

1.5.

1.6.

1.7.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

JIusennie H.M. Kypc dbusuku [Dnexrponnsiii pecypel: yuebnuk / H.M. JluBeHnues - MockBa:
Jlagp, 2012 - 672 c¢. - JlocTyll K TIOJHOMY Tekcty ¢ caiita DOBC Jlausb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2780.

Mexanunka. MosekyisapHas Gu3MKa U TepMoarHaMuka [DnekrpoHHsbIl pecypc]: 1abopaTopHblil

OPAKTUKYM 0O (U3MKEe JUId CTYIAEHTOB OYHOU M 3a04HOU (hopM 0OVYEHHs 110 HAIPABJICHUIO

140400 - "Daekrposnepreruka u snekrporexauka’ [ UTI'AA; cocrt.. E. M. bacapeiruna [u ap.] -
Yensounck:  UYTAA, 2012 - 140 c¢. - Jloctym W3  JIOKAJIbHOW  CETH.
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jloctyn u3 cetu WuTepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CagenpeB U. B. Kypc o6mieit duszuku: yueb. nmocobdbue: B 3 1. / Y. B. Casennen - CII6.: Jlans,

2007 - T. 1: Mexanuka. MonekynsapHaa ¢usnka [Duexkrponssiii pecype] - 432 c. - JocTyi K
noJiHOMY TekceTy ¢ caiita DBC Jlanp: http://e.lanbook.com/books/element.php?pll id=71760.

CagenbeB U. B. Kypc o6mieit dusukn: yuebHO€e mmocobue it CTyaeHToB By30B: [B 3 1.] / U. B.
CasenpeB - CII6.: Jlapp, 2008 T. 2: DnekrpuuyecTBO M MarHetusM. Boiassl. Onruka

[DnexTponnsii pecypc] - 496 c¢. - Joctyn K 1onHOMY Tekcty ¢ cavita DBC Jlads:
http://e.lanbook.com/books/element.php?pll id=71761.

CagenbeB U. B. CoopHHUK BOIPOCOB M 3a11a4 110 oomiel dusnke [DnekTpoHHBIN pecype]: yueo.

nocobue / U. B. CasenbeB - Mocksa: Jlaus'", 2016 - 288 c. - JTocTyIl K HOJHOMY TEKCTY C CalrTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JdonmoHuTeabHast

Boabkenmreitn B. C. CoopHuk 3a1a4 no oomemy kypey dusuku [Teker] - C.-IlerepOypr:
Kuawxusiii mup, 2003 - 328c.

Bonbkenmreiin B. C. CoopHuk 3ama4 o obmiemy Kypey ¢usuku [Teker]: Yueb.mocodue st
BTy30B / [lon pen..B.CaBenseBa - M.: Hayka, 1990 - 397c.

I'pa6osckuti P.U. Kypc dusuku [Dnekrponssiii pecypce]: yueb. mocobue / P.U. I'paboBCKUi -
Mocksa: Jlanp, 2012 - 608 c. - loctyn k moaHoMy TekceTy ¢ caiita DBC JlaHs:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

3ucman I'. A. Kypc obmieti dusuku [Daexrponusiii pecypel: B 3-x 1. /I'. A. 3ucman, O. M.

Topnec - CII0.: Jlaup, 2007- T. 1: MexaHuka, MOJeKVisipHas GU3HKa, KOJIcOaAHUs U BOJIHBI
[Dnexrponnsiii pecypc] - 352 ¢. - loctyi k moaHomy Tekcty ¢ caiita DBC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

UBanos U. B. OcHoBsl dusuku u onodusuku [Duaekrponrnslil pecypel: / Msanos U. B. -
Mocksa: Jlanp, 2012 - Joctyn k noaHoMy tekcty ¢ caiita D5C JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3801.

Uponos U. E. 3amaun nio obiient dusuke [Daexrponusiii pecypel: / Y. E. Upomos - Mocksa:
Jlanp", 2016 - 416 c. - loctyn Kk nonHoMy TekceTy ¢ caiita DBC JlaHb:
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http://e.lanbook.com/books/element.php?pll id=71750.

Kanamnukos H. I1. [TpakTUKyM 10 pelieHuo 3agad no oouemy Kkypcy ¢usuku. Konebanus u
BoJHbL. Onrrka [Daexkrponsstii pecypc]: / Kamamnukos H.I1., Koxesankos H.M., Kotsipio
T.B., Ciuupun I'.I". - Mocksa: Jlaus", 2013 - Jloctyn k moaHomy Tekcery ¢ caira DBC Jlans.
http://e.lanbook.com/books/element.php?pll id=38839.

1.7.

Kanamuukos H. I1. [TpakTHKYM [0 pelIeHUIO 3a1a4 10 o0meMy Kypcy hu3uku. OCHOBBI

KkBaHTOBO# (u3uku. CTpoeHue BerecTsa. AToOMHAs U siaepHas Gusnka [DIeKTpoHHbIN pecypc]:
1.8. /Kanamuukos H.II., Koxxesunkos H.M., Korsipino T.B., Cimpun I'.I". - Mocksa: Jlans", 2014 -

Joctyn k mosHOMY TekeTy ¢ caita ObC Jladb.

http://e.lanbook.com/books/element.php?pll id=49468.

Kanamuaukos H.I1. ®usuka. UHTEpHET - TECTUPOBaHME 0A30BbIX 3HAHUMN [ DIEKTPOHHBII

pecypce]: / H.IT. Kagamraukos, H.M. KoxeBankos - Mocksa: JIaas, 2009 - 150 c. - JTocTyIl K

1.9.
OoJIHOMY TekCTy ¢ caiita DBC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.
110 Cagenbes U. B. Kypc obureit dusuku [Tekcer]: Yueb.mmocobue mist BTy30B. T.2. DIEKTPUUYECTBO
" u marnerusMm.Boaubl.Ontuka - 496¢. - M.: Hayka, 1982.
Co6opHuk 3ama4 o dusuke [Dnexrponnsiii pecypel: / P. I1. Bespepxussa, H. H. TopoxoBckuii, P.
111 U. I'pabosckuii; [loxa pex. P. Y. I'paboBckoro - Mocksa: Jlanp, 2012 - 128 c. - JlocTvyn K

noHoMY TekcTy ¢ carita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3899.

IHepuoguveckue u3xaHus

«[Ipubopsl M TexHHWKA OJKcmepuMeHTa», «JlocTmkeHuss Hayku ©u TexHukd B AlTK»,
«MexaHu3anst M JJCKTpU(UKAIMS  CEIbCKOTO  XO3scTBa», «Cubupckuii  BECTHHK
CEJIbCKOXO3SIMCTBEHHON Hayku», «CelbCKOXO3SIMCTBEHHbIE MAlllMHBI U TeXHOJOTum», «Poccuiickas
CEJIbCKOXO35IMCTBEHHAs HayKa», «CBETOTEXHUKA», « JHEPTOHAIZ30P.

8. Pecypchl HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH «AIHTepHeT», Heo0X0AUMBIEe
JJIS1 OCBOCHMSA JUCHUILIMHBI

1. EnuHoe OKHO JocTyma K y4eOHO-MeTOAMYeCKiM pa3padboTkam https://roypray.pd
2. DBC «Jlaup» http://e.lanbook.com/
3. YuuBepcurerckas oudmnoreka ONLINE http://biblioclub.ru

9. MeToau4yeckue YKazaHud AJs oﬁyqamumxcsl IO OCBOCHHMIO JUCHUIIJIMHBI

VY4aebHo-MeTonnueckue pa3paboTku umerorcst B Hayunoii Oubnuoreke u JIEKTPOHHOU
uHpopmannoHHO-00pazoBatensHOU cpene PI'BOY BO IOxno-Ypansckuit [AY:

1. Meronuueckue yka3aHus © KOHTPOJIbHBIC 3aaHusl 10 (u3MKe [DIEeKTPOHHBIN pecypc] : ams
CTYZEHTOB 3a0uHOU (popMmbl 00yueHus. Y. 1. dusnyeckre 0CHOBBI MeXaHUKH. MonekynsipHas pusnka
u tepmoauHamuka / coct.. ABneeB M. B. ; HOxuo--Ypanbckuii 'AY, UHcTUTYT arponrxenepun .—
Yensbunck: KOxuno-Ypansckuii 'AY, 2016 .— 70 c. + nn. — ¢ npun. — 0,6 MB .— Joctyn u3 cetu
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Wurepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — Jloctynm w3 noKajdbHOW CeTH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. Meronnveckue ykazaHus U KOHTPOJIbHBIC 3a/laHus 10 (pusuke [DnekTpoHHBIA pecype] : s
CTYICHTOB 3a04HOM (opMbl 00yueHus. Y. 2. DneKTpoaHaMKKa U KBaHTOBasi (pusuka / coct.. ABneeB
M. B. ; Oxno-Ypansckuiit 'AY, Uncturyr arponrkenepun .— Yenabunck: FOYpl'AY, 2016 .— 62
c. + wi1. — ¢ npui. — bubmumorp.: c. 60 (18 na3e.) .— 0,6 MB .— Jloctyn u3 cetu Uutepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctynmn W3  JIOKaJIbHOM  ceTH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf

10. Uu¢opMaHOHHBIE TEXHOJIOTHH, HCI0JIb3YyeMble MPH 0CYIIeCTBIEHHH 00pa30BaTeIbHOI0
npouecca no IMCHUILVINHE, BKJIYas epevyeHb NPOrpaMMHOro odecredyeHust U
UH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubnuoTeke ¢ TepMUHAIBHBIX CTAHIUI MPEAOCTABISIETCS JOCTYIT K 0a3aM TaHHBIX:
- Koncynprantllntoc (cipaBouHbIE TPABOBBIE CUCTEMBI);

- Texakcnept (nHpOpMaroHHO-cipaBoyHas cuctema [[OCToB);

- «CenpXx03TeXHHKa» (aBTOMAaTH3MPOBAHHAS CIIPaBOYHAsI CHCTEMA).

11. MaTepuajibHO-TeXHUYecKas 0a3a, HeoOXoauMasi JAJis1 OCYIIeCTBICHUS
0o0pa3oBaTe/IbLHOIO Npolecca MO0 JUCHUILINHE

Ilepeyenn y4eOHBIX 1a00paToOpHii, Ay IUTOPHIi, KOMIIBIOTEPHBIX KJIACCOB
1. VYyeOnas mnabGopatopust 2053, ocHamieHHas OOOpYAOBAHHEM Ui BBINOJHEHHS pPAabOT IO
pazaeiny «MexaHuka».
2. YuyeOnas naboparopusi 2093, ocHamieHHas 00OpyIOBaHHMEM JUIsl BBIMOJHEHUs paboT Mo
paznenam «OnTuka», «JIEKTPOMATrHETU3M».
3. Aymuropuss 3103, ocHamieHHas ~ MyJbTHMEIMUHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BUICOTIPOCKTOD).
IlepeyeHb 0CHOBHOIO y4eOHO-1200paTOPHOro 000Py10BAHMS
1. dusnueckuii MassTHUK.
2. MaremaTHyecKHil MasiTHUK.
3. Masaruuk ObepOexa.
4. ITpuGop ATByna.
5. IIpyXKUHHbIE MASTHUKH.
6. KpytuiabHble MasiTHUKH.
7. Mastauk Makcaesuia.
8. BonsHoii MaHOMETD.
9. Hacoc.
10. BenTtunsarop.
11. Becn BII-4.
12. Becwr BJIKT-M.
13. TepmomeTpsl.
14. TlcuxpoMeTpsl.
15. CrexnsiHHBIC UIUHIPHI.
16. bropetku.
17. Habop Ten o0TekaeMoit popMsl.
18. Habop pa3HoBecoB.
19. Mara3uHsl CONPOTUBICHUH.
20. YcTaHoBKa AJ1s M3YUEHUS SJIEKTPOJIN3A.
21. Peocrartsl.
22. AMniepMeTphl.
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23. BonbT™MeTpHl.

24. KoHieHCATOPBHI.

25. ConpoTHBIICHUS.

26. AKKYMYJISTODBI.

27. ConeHOUbL

28. Cepie4HHKH.

29. TaHreHc-raJbBaHOMETPHI.

30. T'anpBaHOMETPHI

31. Habop uryHTOB.

32. Habop n100aBOYHBIX COMPOTUBIECHUH.

33. DnekTpodopHas MalIuHa.

34. DneKTpOMETPHI.

35. IlocTosITHHBIE MArHUTHI.

36. MarHuTHbIE CTPEIKH.

37. DnexTpoMarHur.

38. Ionmxaromuii Tpanchopmarop.

39. Mocrt YurcroHa.

40. VIcTOYHUKY MTOCTOSTHHOTO TOKA.

41. Pe3ucTopsl.

42. IIpoeKknoHHbIN (hoHApB.

43. BepTukanbHas IIKaja co LIEIbIO.

44. Habop nmudpakliMOHHBIX PEIIETOK.

45. Cnextporpad.

46. IIpueMHUK U3Ty4YEeHHUS.

47. Onrudeckuit MUpoOMeTp.

48. ®otornement CBII-4.

49. HaGop cBeTOpHIBTPOB.

50. JIun3sL

51. DkpaH.

52. ®dotomerp.

53. McTOYHHK MOHOXPOMATHYECKOTO CBETA.

54. Habop NCTOYHHUKOB ONTHYECKOTO U3ITyUEHUS.
55. IlITaHTeHITUPKYIIH.

56. CekyHIOMEpHI.

57. YBY-annapar.

58. YcTaHOBKHU ynbTpadHoIeTOBOro 00IydeHHUS.
59. YcTaHoBKa MO 3JEKTPOHHO-UOHHOM 00paboTKe CeMsH.
60. JIroctpa UnkeBckoro.

61. Bnaromepsi.

62. MUKpOCKOTIBI.

63. KoMIuIeKThI [J1aKaTOB 10 OCHOBHBIM pa3jeiaM (GU3UKU.
64. KoMmmuleKT CTEHJOB 1O TNAaTeHTHBIM pa3pabdoTKaM, CBS3aHHBIM C HCIIOJIb30BaHHEM
¢u3nueckux (pakTopoB B arpoIPOMBIIIIICHHOM ITPOU3BOJICTBE.

12. UuHoBauMoHHBIE (OPMBI 00pa30BaTEIbHBIX TEXHOJIOT I

Bun 3anatus
Jleknun JI3 113
®opmbl paboThI
AHann3 KOHKPETHBIX CUTYyallui - - +
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IIPH/IO/KEHHUE Nel

®OH/I OHEHOYHbIX CPEICTB

JUISL TEKYILErO KOHTPOJISL YCIIEBAEMOCTH U IPOBEJAECHUS IPOMEKYTOYHOM aTTeCTallin

obyuaronuxcs o aucuuiuinae b1.5.18 ®u3uka

Hanpasnenue noarorosku 35.03.06 Arpoun:xkenepus

[Tpoduns Texnosornyeckoe 000py/A0BaHMe A/l XPAHEHUS U NepepadoTKH
CeJILCKOXO03SICTBEHHOM NMPOAYKIIUH

YpoBeHb BHICIIEr0 00pa3oBaHus — GaKajdaBpHAT

Kpanudukanus - 6akaaaBp

dopma 00ydeHHs — 3a09HAS

YenaOUHCK

2018
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N -

COJIEP)KAHUE

Komnerennu ¢ ykazanuem stana ux ¢popmupoBanus B npoiecce ocsoenus: OIIOIT
[TokasaTeny, KpUTEPUH U IIKAJIA OLCHUBAHUS C(OOPMUPOBAHHOCTH KOMIIETCHIIMI

TumnoBbie KOHTpOJIbHBIC 3amaHus W (MJIM) WHBIC MaTepuaibl, HEOOXOAUMBIC IUIS OLICHKH
3HAHWI, YMEHUWH, HaBBIKOB W (MJIM) ONIBITA NEATEIBHOCTH, XapaKTEPH3YIOMIUX ATarl(bl)
dbopmMupoBanHus KOMITeTeHIHI B mporiecce ocBoenus OITOIT

Meroauueckue Marepuaisl, OIPEACISAIOIIME IPOLEAYpPhl OLCHUBAHMS 3HAHUM, YMEHUH,
HaBBIKOB W (MJIM) OMBITa JEATENLHOCTH, XapaKTepU3yroIuMX dTan(bl)  (HOpMHPOBAHHS
KOMIIETEHIUHI

4.1.  OileHOUYHBIE CPEJICTBA JUIsl TPOBEJICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTHU
4.1.1. VYcTHbI OTBET HAa IPAKTUYECKOM 3aHATHHU

4.1.2. Oryer no nabopaTopHOi paboTe
4.1.3. KourponbHas pabora
4.1.4. Amnanu3 KOHKPETHBIX CUTYyal[uil
4.2. Tlpouenypsl U OLIGHOYHBIE CPEJICTBA JUIsI TPOBEACHUS IPOMEKYTOUYHON aTTeCTalluu
4.2.1. 3auer
4.2.2. Dx3ameH
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1. KommereHuum ¢ ykazanuem 3tana ux ¢gopmuposanus B nponecce ocsoenust OIIOIT

Komnerenmuu o qanHoi qucuuiuiiae GopMHUpYOTCs Ha 6a30BOM 3Tarle.

KonTponupyemsbie KonTponupyemsie pe3ynbTaThl 00y4eHHs 0 JUCHUTUIMHE
pe3yabTaThI 3HAHUS YMEHHUSI HaBBIKU
ocsoenus OIIOIT
(KOMITCTCHIINN)

OIIK-2 OOyuatomuiicss nommken | OOyuatomuiicss noymkeH | OOydarommiicss T0JKeH
CIOocOOHOCTh K 3HATh! OCHOBHBIC | yMETh.  HCIIOJb30BATH | BIAJETh! HaBBIKAMH
UCIIOJIb30BAHUIO ¢u3nveckue  3aKOHBI, | OCHOBHbIC (DPU3MUECKUE | OMMCAHUS ~ OCHOBHBIX

OCHOBHBIX 3aKOHOB | SIBICHHSI W TIPOLIECCHI, | 3aKOHBI B | GU3NYECKUX 3aKOHOB,
€CTECTBEHHOHAYYHBIX | HA KOTOPBIX OCHOBAaHBI | MPO(ECCHOHATLHON SBJICHUH M TIPOLIECCOB,
JVCLUUIUIMH B OPUHLUIOBL  JIeHCTBHS | ACATEIbHOCTH - | HA KOTOPBIX OCHOBAHBI
npodeccuoHabHON | 0OBEKTOB (b1.5.18-V.1) NPUHLHUINBI  JIeUCTBUS
NEeSITebHOCTH, npodeccuoHanbHO I 00BEKTOB

JEATEIbHOCTH - npoeccuoHaIbHON

(b1.5.18-3.1) JeSITeIbHOCTH -
(b1.5.18-H.1)

OIIK-4 Ooyuatomuiicss nommken | OOyuaromuiicss n1oymkeH | OOydaromumiicss 10JKeH
CIOCOOHOCTH peliaTh | 3HATh! YMETh.  MCIIOJIb30BaTh | BIAJIETh! HaBBIKAMH
MH)KEHEPHBIE 33]]a4ul | OCHOBHbBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | peIIeHUs] HHXCHEPHBIX

C UCIIOJIb30BAHUEM | MEXaHUKH, MEXaHUKH, 3aja4 C
OCHOBHBIX 3aKOHOB | AJIEKTPOTEXHUKH, ANIEKTPOTEXHHUKH, UCTIOJIb30BaHUEM
MEXaHUKH, THPABIIUKH, THJIPABIIUKH, OCHOBHBIX 3aKOHOB
AJIEKTPOTEXHUKH, TEPMOAMHAMUKHI U | TEPMOJUHAMUKHU U | MEXaHHKH,
THJIPABIIUKH, TEIIOMaccoOOMeHa, TEIIOMAacCOOOMeHa ISl | BJIEKTPOTEXHUKH,
TEPMOJAMHAMHUKU U | HEOOXO MBI JUISL | pEeUIeHUsT WHXXEHEPHBIX | THIPaBIUKH,
TeIIoMaccooOMeHa | pelieHuss HMHXeHepHbIX | 3a1a4 - (51.5.18-Y.2) TEPMOIUHAMUKU u
3amad - (61.5.18-3.2) TerioMaccooOMeHa -
(b1.5.18-H.2)

2. Iloxa3are/n, KpUTEPHH M LIKAJIA OLleHUBAHUA cOPMUPOBAHHOCTH KOMIETeHIMIi

ITokaszarenu Kpurepun u 1mkana oreHUBaHUs pe3yabTaTOB O0YUEHUS 1O AUCHUTIINHE
OLICHUBAHUS
(3VH) Henocrarounsiit JlocTaTouHbIH Cpennuii ypoBeHb | Bpicokuil ypoBeHb
YPOBEHb YPOBEHb
b1.5.18-3.1 OOyuaromuiicst He OOyuaromumiicst cinabo OOyuaronuiics ¢ OOyuaronuiics ¢

3HAaCT OCHOBHBLIC
(1)I/I3I/I‘IGCKI/I€ 3aKOHBI,
SIBJICHUA U MPOLCCCHI,
Ha KOTOPBIX
OCHOBAHbI TPUHITUIIbL

3HAET OCHOBHBIE
(u3nvecKre 3aKOHEI,
SIBJICHUS U TIPOLIECCHI,

Ha KOTOPBIX OCHOBaHbI
TIPUHIIATIEL IEHCTBUS

npoOeraMu 3HaeT
OCHOBHEIE (DH3UUYCCKHUEC

HC3HAYNTCIIBHBIMHA Tpe6yeM0f/'1 CTCIICHBIO
OIIMOKAMH U IIOJIHOTBI U TOYHOCTHU
OTACIIbHBIMHA 3HAaCT OCHOBHBLIC

(1)I/I3I/I‘IGCKI/I€ 3aKOHBI,
SIBJICHUA U MPOLCCChI,

JeHCTBUS OOBEKTOB 00BEKTOB 3aKOHBI, SIBICHHS U Ha KOTOPBIX OCHOBAHBI
npodecCHOHAIBHON npoecCHOHATBEHOM TIPOLIECCHI, HA KOTOPBIX TIPUHIUIIBI IeHCTBHS
JEATeITBHOCTH JIeATEILHOCTH — OCHOBaHBI MPUHIIHITBI 00BEKTOB
JIEUCTBHSI OOBEKTOB npoeccuoHaNbHON
npoeccuoHaNbHON JIeATEIHOCTH
JIeATEIbHOCTH
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b1.5.18-Y.1

OO0yJaronuiics He

OO0y4atonmuiics cado OO0yJatonmiicss ymeer OO0yJaronmiicss ymeer
YMeEeT UCTIONIb30BaTh YMeEeT UCTIONIb30BaTh HCTIONIb30BaTh HCTIONIb30BaTh
OCHOBHBIE OCHOBHBIE (pu3nUecKkre | OCHOBHBIC (pu3nMUecKHe | OCHOBHBIE (pu3nMUecKue
(u3MUecKre 3aKOHbI B 3aKOHBI B 3aKOHBI B 3aKOHBI B
npoecCHOHANBHOMN npoecCHOHATEHOM npoecCHOHANBHOM npoecCHOHANBHOMN
JIeATEIIbHOCTH JIeATEIIbHOCTH JIeATEIILHOCTH C JIeSTEIIbHOCTH
HEe3HAYUTEIIbHBIMU
3aTpyJHEHUSIMHU
b1.5.18-H.1 OOyuaromuiicst He OO0yuaromumiicst cnabo OO0yuaronuiics ¢ OO0yuaronuiics
BJIaJICET HaBBIKAMHU BJIaJIe€T HaBBIKAMHU HEeOOJBIINMHU cBOOO/IHO BiIajieeT
MIPUMEHEHHUS TIPUMEHEHHUS] OCHOBHBIX 3aTpyJHEHUSIMHU HaBBIKAMH IPHUMEHEHUS
OCHOBHBIX (U3MYECKNX 3aKOHOB B BJIaJICET HaBBIKAMHU OCHOBHBIX (PM3HUYECKUX
(U3HYECKNX 3aKOHOB npoecCHOHAIBEHOM TIPUMEHEHHUS] OCHOBHBIX 3aKOHOB B
B IpoheccHoHaBHOM JIeATEIIbHOCTH (M3MYECKNX 3aKOHOB B poecCHOHANBHOM
JIeATEIIbHOCTH poecCHOHANBHOM JIeATEIIbHOCTH
JIeATEIIbHOCTH
b1.5.18-3.2 OOyuaromuiicst He OO0yuaromumiicst cinabo OO0yuaromuiics ¢ OOyuaronuiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIE 3aKOHBI HE3HAYUTEIIbHBIMU TpeOyeMoii CTEIIeHBIO
3aKOHBI MEXaHHKH, MEXaHHKH, OmMOKaMH U TIOJTHOTHI ¥ TOYHOCTH
JIEKTPOTEXHUKH, JJIEKTPOTEXHUKH, OTAEIBHBIMHU 3HAET OCHOBHBIE 3aKOHBI
TU/IPABIIUKH, THIPaBIIVKH, npoOenamMu 3HaeT MEXaHHKH,
TEPMOJMHAMMKH U TEpPMOJMHAMHKH U OCHOBHBIE 3aKOHBI JIEKTPOTEXHUKH,
TerioMaccooOMeHa, TeroMaccooOMeHa, MEXaHHKH, TU/IPABIIUKH,
KOTOpBIE KOTOpBIE NCTIOJIB3YIOTCS JJIEKTPOTEXHUKH, TEPMOJMHAMHKH U
HCTIONB3YIOTCS B B pEIICHAN THAPaBIINKH, TerIoMaccooOMeHa,
penieHnH WHKCHEPHBIX 3a]a4 TEpPMOJMHAMHKH U KOTOpBIE UCTIOJIB3YIOTCS
WHKCHEPHBIX 3a7a4 TeIIoMaccooOMeHa, B pEIICHUN
KOTOpBIE NCTIOJIB3YIOTCS WHKCHEPHBIX 3a]a4
B pEIICHAN
WHKCHEPHBIX 3a]a4
b1.5.18-Y.2 OO0yJaronuiics He OO0y4atonmmiics cabo OO0yJaronmiicss ymeeT OO0yJaronmiics ymeeT
yMeeT pemaTh yMeeT pemaTh penaTh HH)KEHEPHBIE penaTh MHXKEHEpHBIE
WHKCHEPHBIE 3a/1auil | HMHI)KEHEpHBIE 337a41 C 3a1a4uu ¢ 3a1a4uu ¢
C MCHOJIb30BaHUEM HCIIONIb30BaHUEM HCIIONIb30BaHUEM HCIIONIb30BaHUEM
OCHOBHBIX 32KOHOB OCHOBHBIX 32KOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 32KOHOB
MEXaHHKH, MEXaHHKH, MEXaHHKH, MEXaHHKH,
JIEKTPOTEXHUKH, JIEKTPOTEXHUKH, JIEKTPOTEXHUKH, JIEKTPOTEXHUKH,
TU/IPABIIUKH, TU/IPABIIUKH, TU/IPABIIUKH, TU/IPABIIUKH,
TEPMOJMHAMHKH U TEpPMOJMHAMHKH H TEpPMOJMHAMHKH U TEPMOJMHAMHKH U
TerIoMaccooOMeHa TerIoMaccoooMeHa TerIoMaccoodMeHa ¢ TerIoMaccooOMeHa
HE3HAYUTEIIbHBIMA
3aTpyAHEHUSIMHU
b1.5.18-H.2 OOyuaromuiicst He OOyuaromumiics ciabo OOyuaronuiics ¢ OO0yuaromuiics
BJIaJIe€T HaBBIKAMHU BJIaJICET HaBBIKAMHU HEeOOIBIINMHU cBOOO/IHO BiIajieeT
pemeHus peLICHUS] HHKEHEPHBIX 3aTpyJHEHUSIMHU HaBBIKaMH PEIICHUS

HWHKCHEPHBIX 33/1auu 3aa4U C BJIaJIEET HABBIKAMU WHKCHEPHBIX 33]1a4H C
C UCIIOJIB30BaHUEM HCIIONB30BAHUEM PELICHUS] MHKEHEPHBIX HCIIONB30BAHUEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3aa4U C OCHOBHBIX 3aKOHOB

MEXaHHKH, MEXaHHKH, HCIIONB30BAHUEM MEXaHHKH,
INEKTPOTEXHUKH, INEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB JNEKTPOTEXHUKH,
THJIPABIIUKH, THIPABIIUKH, MEXaHHKH, THIPABIIUKH,
TEPMOJIMHAMUKHU U TEPMOJIMHAMUKHU U JNEKTPOTEXHUKH, TEPMOJIMHAMUKHU U
TeIIoMaccooOMeHa TelmIoMaccooOMeHa THJIPABIIUKH, TelIoMaccooOMeHa

TEPMOJIMHAMUKU U
TeIIoMaccooOMeHa
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3. TunoBbIe KOHTPOJILHBIE 3aaHUsA U (WJIM) HHbIE MATEPUAJIBI, HEOOX0TUMBIE sl OIleHKH
3HAHM, YMEHU ¥ HABBIKOB M (HJIM) OMBITA JIeSITEJIbHOCTH, XapaKTEePU3YIINX 3TANBI
¢popmupoBanus komnerenuuii B npouecce ocsoennst OIOII

TunoBsie KOHTPOJIbHBIC 33JaHUSI U MaTEpUabl, HEOOXOIUMBIE JUIA OLIEHKU 3HAHUHM, YMEHUH U
HaBBIKOB, XapaKTEepPHU3YIOUIMX 0a30BbIi 3Tanm (OpPMUPOBAHUS KOMIIETEHLHUH B MPOILIECCE OCBOCHUS
OIIOII, conepxarcs B yaeOHO-METOANYECKUX pa3padOTKax, MPUBEICHHBIX HIKE.

1. Meroauyeckue ykazaHusi 1 KOHTPOJIbHBIC 3a7aHus 10 (PHU3HKe [DINEKTPOHHBINA pecype] : s
CTYZIeHTOB 3a04HOU (popMmbl 00yueHus. Y. 1. dusndeckue 0CHOBbI MeXaHUKH. MonekynsipHas pusuka
u tepmoauHamuka / coct.. ABnee M. B. ; FOxno--Ypansckuii 'AY, UHcTuTyT arpouskenepun .—
Yensounck: KOxuno-Ypansckuii 'AY, 2016 .— 70 c. + nin. — ¢ npun. — 0,6 MB .— Joctyn u3 cetn
Wurepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — Jloctynm w3 nokajgbHOW CceTH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. Meroauueckue yKa3aHusl © KOHTPOJIbHBIC 3aJaHus 10 pu3uke [DneKTpoHHbIi pecype] © s
CTYICHTOB 3a04HOM (opMbl 00yueHus. Y. 2. DneKTpoaHaMKKa U KBaHTOBasi (usuka / coct.. ABneeB
M. B. ; OxHo-Ypansckuiit 'AY, Uncturyr arponrkenepun .— Yenabunck: FOYpl'AY, 2016 .— 62
c. + wi1. — ¢ npwi. — bubmumorp.: c¢. 60 (18 na3e.) .— 0,6 MB .— Jloctyn u3 cetu Uutepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctynmn W3  JIOKaJIbHOM  CeTH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf
Meroanueckue pa3paOOTKH, yKa3zaHHBIE B II. 3, HCIOJB3YIOTCS MPH aHAIH3€ KOHKPETHBIX CUTYyalui
(cm. 1. 12 PITJT).

4. MeToanyeckne MaTepHaJibl, ONpeae/siione npouelypbl OeHUBAHUS 3HAHMIA,
YMeHUii, HABBIKOB H (/M) ONBITA IeATeJILHOCTH, XapaKTePHU3YIOIIMNX 3Tan(bl)
¢popmMupoBaHus KOMIIETEHUHI
B nmanHOM pasgene METOAMYECKHE MaTepHallbl, OIPEACIAIOIIME IIPOLEAYpPbl OLEHUBAHUS
3HAaHUHM, yMEHU, HaBBIKOB, XapaKTEpU3YIOMUX 0a30BbI 3Tam (OPMUPOBAHHS KOMIIETEHIMNA I10
qucuuiuHe «Pu3nKa», IPUBEIEHBI IPUMEHUTENIBHO K KaXI0OMY U3 MCIOJIb3YEMBIX BUJIOB TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH M MIPOMEKYTOUYHOM aTTeCTalli 00y4Jaromuxcs.

4.1. OueHo4HbIE CPeICTBA /ISl IPOBeJeHUsI TEKYIero KOHTPOJIS yCIeBaeMoCTH
4.1.1. YcTHBIN OTBET Ha MPAKTUYECKOM 3aHATUU

YCTHBI OTBET HAa IMPAKTHYECKOM 3aHATUU MCIOJIB3YETCA Ul OLICHKUM KayecTBa OCBOCHUS
00y4arouuMMcsi OCHOBHON NpO(ecCHOHAIBHON 00pa3oBaTeinbHON MPOrpaMMbl IO  OTAEIbHBIM
BONPOCAaM W TeMaM JAWUCIMIUIMHBL. TeMbl W TUIaHBI 3aHATHH (CM. MeTonpa3pabOTKH...) 3apaHee
cooOurarTcs 00yJaromuMCs.

OTBeT OLIEHMBAETCS  OLEHKOW  «OTJIMYHO»,  «XOPOILIO», «YAOBIETBOPUTEIBHO»  WIIHU
«HEYJOBJIIETBOPUTEIILHO».

Kpurepun ouenku oreera (Tadi.) DOBOASTCS 1O CBEACHUs OOyJaroUIMXCsS B Havaie 3aHSTHH.
OneHka 00BsABIsIETCS 00YYaIOIEMYCsl HEITOCPEACTBEHHO MOCIIEe YCTHOTO OTBETA.

Ilkana Kpurtepnu onennBanus

- 00yUaronuiics MOJTHO YCBOMI YUeOHBIN MaTepua,

- TpOSBISET HABBIKM  aHalu3a, OOOOIICHHs, KPUTHYECKOTO
OCMBICIICHHSI W BOCHPUATHS HMHPOpPMALMM, HABBIKH OIMUCAHUS
OCHOBHBIX (DM3MUYECKUX 3aKOHOB, SIBIICHUH U MPOIIECCOB,;

- MaTepuall MU3JIO)KEH TIPAMOTHO, B OIPEIECICHHOW JIOTHYECKOU

Ouenka 5
(0oTIIMYHO)
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10 CJIE0BATEIbHOCTH, TOYHO UCIIOJIB3YETCSI TEPMUHOJIOTHS;

- IIOKa3aHO YMEHUE WIIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOW CUTYyalluy,

- IPOJAEMOHCTPUPOBAHO YMEHHE PEILATh 3a1a4H;

- MOTyT OBITH JOMYIIEHBl OJHA—IBE HETOYHOCTH MpPH OCBEUICHUU
BTOPOCTENCHHBIX BOIIPOCOB.

Ornenka 4
(xoporio)

OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OIICHKY «5», HO MpHU
3TOM MMEET MECTO OJIUH U3 HEIOCTATKOB!

- B YCBOGHHUH y4eOHOrO MaTepualia JOIMYyLICHbl HEeOONbIINe MPOOeHl,
HE MCKa3MBIIHUE COJCPKAHNE OTBETA;

- B pEILICHUH 3a]1a4 JIOMYIICHb] HE3HAYUTEIbHbIE HETOUHOCTH.

Ornenka 3
(YIOBJICTBOPUTEIILHO)

- HEINOJIHO WJIN HETOCJIEN0BATEIbHO PACKPHITO COIEPKaHUE MaTepHala,
HO TMIO0Ka3aHO o0Ilee MOHMMAaHWE BOMpPOCAa M IMPOAEMOHCTPUPOBAHBI
YMEHUS, JOCTaTOYHbIE JJIs1 JAJIbHEHIIETO YCBOECHUS MaTeprana;

- UMENUCh 3aTPyIHEHUS WM JOIYIICHbl OIIMOKM B ONPEAEICHUU
MOHATUH, WCHOJNB30BAHUH TEPMHUHOJIOTUH, ONUCAHUM (U3HUECKUX
3aKOHOB, SIBJIEHUH W IIPOLIECCOB, PEILIEHUH 3a/a4, UCIIPABICHHBIE NIOCIIE
HECKOJIbKHUX HAaBOJSAILKX BOIIPOCOB;

- HEMOJHO€ 3HaHHE TEOPETHYECKOTO MaTepuala, OOydarouuiics He
MO’KET IPUMEHUTh TEOPHUIO B HOBOM CUTYyallUU.

Onenka 2
(HeyIOBJIETBOPHUTEIHHO)

- HE PacKphITO OCHOBHOE COJIEpKaHKE YUeOHOTO MarepHara;

- oOHapyXeHO HEe3HAHWE WIM HEMOHMMAaHWE OOMNbIICH WM Hamboiee
BXHOU 4acTH y4eOHOTO MaTepuana;

- JIOMYIICHBI OIIMOKUA B OMPENSICHUN TOHITHHA, MPU HCIOIH30BAHUU
TEPMHHOJIOTHH, B ONHCAHUU (PU3NYECKUX 3aKOHOB, SIBICHUU U
MPOIECCOB, PEIIeHWU 3aJad, KOTOpble HE WCIPABICHBI MOCIE
HECKOJILKUX HABOJISIIUX BOIPOCOB.

Ot4er o mabopaTopHoit paboTe UCMOIB3YETC s ISl OIIEHKH KaueCTBa OCBOCHUS 00YUaIOITIMCS
OCHOBHOHM Mpo(eCCHOHATBLHONH 00pa30BaTENbHON MPOrpaMMbl 10 OTIACIBHBIM T€MaM JAUCLHUIUIAHBI.
Copnepxanue u popma oT4eTa 1o JabOPAaTOPHBIM pabOTaM MPUBOIUTCS B METOJMUYECKUX YKa3aHHUIX K
nabopatopabiM pabotam (m. 3 ®OC). CopepkaHue oT4eTa U KPUTECPUU OICHKH oTueTa (Tabdi.)
JOBOJATCSL 10 CBEJCHUs OOydaromuxcs B Hayane 3aHATHH. OTYeT OIEHMBAETCS MO YCMOTPEHHUIO
MPENoAaBaTelisi OLEHKOM «OTIMYHO», «XOPOILO», «yJOBIECTBOPUTEIBHO», «HEYIAOBICTBOPHUTEIHHO»
WIN OIIGHKOHM «3auTeHO», «He 3auTeHo». OIEeHKa «3au4TeHO» CTAaBUTCS oOydaromumcs, yposeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPHUSAM, YCTAHOBIICHHBIM I MOJIOKUTEIBHBIX OICHOK (KOTIMYHO,
«XOPOIIO», KyNOBJICTBOPUTEIbHO»). OlLEHKAa OOBSBISICTCS 00YYaIOIIEMYCsl HEIIOCPEACTBEHHO TOCIE

caadyu OT4cCTa.

4.1.2. Otuer o mabopatopHoOit padboTte

Ilkana Kpurtepuu onennBanus

- U3JI0KEHHE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOOIHOE BIIaJICHHE TEPMUHOJIOTUEH;

Ouenxa 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKJCHHsS NP OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

(oTIIMYHO)
- YMEHHE OMUCHIBATH (PU3NYECKUE 3aKOHBI, SBICHHS U MPOIIECCHI;
- YMEHHE TIPOBONTH U OLICHUBATH PE3YJAbTATHl H3MEPEHHH;
- CITIOCOOHOCTH PeIIaTh 3a7ay.

Ouenka 4 - U3JI0)KEHUE MaTepualia JIOTHYHO, 'PaMOTHO;
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(xoporo) - cBOOOIHOE BJIa/ICHUE TEPMUHOJIOTHEH;

- OCO3HAaHHOE€ IIPUMEHEHUE TEOPETUYECKUX 3HAHUU [UIsI OIMCAHUSA
¢u3nYecKNX 3aKOHOB, SBICHUH M IPOLECCOB, PEIICHHS KOHKPETHBIX
3aJa4, IMpOBEIACHUS U OLCHUBAaHUA pE3yIbTaTOB M3MEPEHUH, HO
coJiepkaHue u (opMa 0TBETa UMEIOT OT/IEIbHBIC HETOYHOCTH.

- U3JI0KEHHE MaTepHajia HEeMoJIHO, HETIOCIeI0BaTeIbHO,
- HETOYHOCTH B ONpPEICICHUM MOHSATHH, B NPUMEHEHUH 3HAHUHN Uit
onucaHus (U3MYECKUX 3aKOHOB, SIBICHHA W MPOIECCOB, PELICHUs
KOHKPETHBIX 3a/1a4, IPOBEICHUS U OLICHUBAHUS PE3yIbTaTOB U3MEPEHUH,
- 3aTpYAHEHUS] B 00OCHOBAHUU CBOUX CYXKJICHHH;

- oOHapyXuBaeTcsi HEIOCTATOYHO TIyOOKO€ IMOHMMaHHE H3Y4EeHHOTO
MaTepHana.

Omnenka 3
(YIOBJIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHMIA; TOMYIEHBI OIIMOKU

B OIpEJeNCHNH MOHATUI U ONMUCAaHUM (PU3NUYECKUX 3aKOHOB, SBICHHUNA U
Ouenka 2 MPOIIECCOB, MCKAXXEH HX CMBICJH, HE pEIICHbI 3aJaud, HE MPaBHIBHO

(HEeyIOBJIETBOPUTEIBHO) | OLCHUBAIOTCS PE3YJIbTAaThl H3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MaTepHuajia y4eOHOW MpOorpamMmbl, AOMYCKAIOTCS

rpyOble OIMOKN B U3JI0KECHUU.

IIkana KpuTtepnu onennBanus

- U3JI0KEHHE MaTepualia JIOTHYHO, TPaMOTHO;

- cBOOOIHOE BIIaJICHHE TEPMUHOJIOTHUEH;

- YMCHHUE BBICKA3bIBaTh U OOOCHOBATH CBOM CYXKJICHUS NPU OTBETE Ha

KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE OIMUCHIBATH (PU3NYECKUE 3aKOHBI, SBICHHS U MTPOIIECCHI;

- YMEHHE POBOINTH U OLICHUBATH PE3YJAbTATHl H3MEPEHHUH;
- crmocoOHOCTh pemiaTh WHXKEHEPHbIC 3aJaul (IOMyCKaeTcs HaTMuue
MaJIO3HAYUTENIFHBIX OMIMOOK WM HEJOCTATOYHO IOJHOE PACKPHITHE
COZICp’)KaHME BOMPOCAa WIJIM MOTPEITHOCTh  HEMPUHIMITHAIBLHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

O1LleHKA «3aYTEHO»

- OTCYTICTBHE HEOOXOIMMBIX TEOPETUYECKUX 3HAHUH, JOMYILEHBI
OLIMOKM B OIpPENENCHUU TOHATHH M OMUCAaHUU (PU3MYECKUX 3aKOHOB,
SBJICHUA W TMPOIIECCOB, MCKaKEH MX CMBICJ, HE pEIICHBI 3a/1aud, He
MPABHJIBHO OLIEHUBAIOTCS PE3YJIbTAaThl H3MEPEHUH;

- HE3HaHUE OCHOBHOT'O MaTepuaia yueOHOI porpaMmel, JJOMYCKalOTCS
rpyOble OIMOKH B U3JI0KECHUU.

O1eHKa «HE 3a4TEHO»

4.1.3. KonrponbHas padora

KonrponbHast pabora (KP) siBisieTcs npogyKToOM, MOTy4aeMbIM B PE3YJIbTaTe CAMOCTOSATEILHOTO
IUTAHUPOBAHUS M BBIMOJHEHUS y4eOHBIX 3a7a4y. KoHTpoibHAs paboTa MO3BOJISIET OLCHUTh 3HAHUS U
YMEHHUSl CTYAEHTOB, a TaKKe YpPOBEHb C(HOPMHPOBAHHOCTH HAaBBIKOB NpU paboTe ¢ yueOHOH
JUTEPaTypoi U IPYTMMU UCTOYHHUKAMU. THUIIOBBIE 3a7]a4M 110 BCEM TeMaM, a Takke MHQPHI U 3aJaHHs
JUISL CAaMOCTOSITENILHOTO PEIICHUsI CoAepkKaTcs B y4eOHO-METOAMUYECKUX pa3paboTkax kadeaps m. 3.
®OC. Ouenka 00bsBISETCA CTYACHTY HETIOCPEACTBEHHO MOCIIE MTPOBEPKU KOHTPOJIBHON PaOOTHI.

IIxana Kpurepuu onenuBanus

Ornenka 5 Conepxxanne KP nomHocThio cooTBeTcTBYeT 3ajgaHuio. KP conepxwur

(oTmH4HO) JOTMYHOE, IIOCJIEJOBAaTEIbHOE HU3JI0KECHHE Marepuana ¢ IpaBUIbHBIM
pelIeHrEM 3aa4.
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Orenka 4 Conepxanne KP momHocThl0 cooTBeTcTBYeT 3ajmanuto. KP coxmepkut
JIOTUYHOE, IIOCJIEN0BATENbHOE H3JI0KEHHE MaTepuajla ¢ IPaBUIbHBIM
pemieHreM 3agad. VIMEIOTCS OJHA-JBE HECYIECTBEHHBIE OIIMOKU B
WCIOJb30BAHNYU €IMHUI] U3MEHEHUS, B MIOCTPOCHHBIX I'paduKax, cxemax
UT.J

(xoporio)

Onenka 3 Copepxanne  KP  4yacTM4HO  HE  COOTBETCTBYET  3aJlaHUIO.
IIpocMarpuBaeTcs  HENOCIENOBATEIBHOCTh  W3JIOKEHUS  MaTepuala,
IIPEJICTaBJICHbI HEZ0CTAaTOYHO 000CHOBaHHbIE TEOPETUUECKHE
MIOJIOKEHHS], CTIOJIb30BAaHHbIE NIPU pelieHuH 3a71a4. VimeroTcst omoku B
UCIIOJIb30BAHUN €IMHUIl W3MEHEHHUS, B IOJYYEHHBIX pe3yabTaTax, B
MOCTPOEHHBIX IpaduKax, cCXemMax u T.J

(YIOBJICTBOPUTEIILHO)

Onenka 2 Copepxanne  KP  4yacTM4HO  HE  COOTBETCTBYET  3aJlaHUIO.
IIpocMarpuBaeTcs  HENOCIENOBATENBHOCTh  U3JIOKEHUS  MaTepHala,
IIPEICTaBJICHbI HEZ0CTAaTOYHO 000CHOBaHHbIE TEOPETUYECKHE
IIOJIOKEHHUS], MCIIOJb30BaHHBIE IpU  pelleHuu 3agad. Vmerorcs
CYIIECTBEHHbIC OIIMOKM B MCIOJB30BAaHUM EIMHUIl H3MEHEHHs, B
MOJIyYCHHBIX Pe3yNbTaTax, B IOCTPOCHHBIX rpauKax, cXemax u T.J

(HeyIOBJIETBOPHUTEIHHO)

4.1.4. Ananu3 KOHKPETHBIX CUTYyaluil

B Xoze npakTU4eCKuX 3aHATUN UCIOJIb3YeTCs METOJ aHAIN3a KOHKPETHBIX CUTYaluil, KOTOPBIA
COCTOUT B TOM, UYTO OOydaromiemycsl IMpejularaercs NpHKIagHas 3a7ada, B KOTOPOH OMMCHIBAETCS
KOHKpETHasl CJIOKMBIIAsICS CHUTyalusi, oOydarolmeMmycs HEOOXOJUMO OCYIIECTBUTh MOUCK IyTel
peleHus npeyiokeHHoH 3anaun. [Ipu aHanu3e KOHKPETHBIX CUTYAIMH HCIIONb3YIOTCS METOAMYECKHE
pa3paboTku, ykazanusie B 1. 3 ®OC.

B kawyecTtBe mpuMepa MOKHO TNMPHBECTH 33/a4y MO ONpEeAETCHHUI0 KOd(pHUIMEHTa BI3KOCTU
xunkoctu merogom Crokca. B 3ToM Merone paccmaTpuBaeTcs ABMXKEHHE IIapHKa B BSA3KOH
JKUJKOCTH, W JaHHBIH CIOCOO MOXXET ObITh MPHUMEHHUM, TOJBKO B TOM CiIydae, KOT/a IBIKCHHE
[IapHKa paBHOMEPHOE, a €ro 00TEeKaHHE KHUIKOCTHIO ABISETCA JaMUHAPHBIM. HE00X0IMMO BBISICHUTB:

1) kakoe paccTOsIHUE B )KUIKOCTH JODKSH MPOUTH MIAPHK, IS TOTO YTOOBI €r0 ABMKCHUE CTAJIO
CTallMOHAPHBIM,

2) MpH KaKuX MaKCUMAaJIbHBIX pa3Mepax Imapuka ero 00TeKaHHe OCTaeTCs JTaMUHAPHBIM.

Pe3ynbpTar BBIIOIHEHHUS 3TOTO 3aJJaHUsI OLICHUBAETCS C YIETOM CIEAYIOIIUX KPUTEPHEB: TIOITHOTA
npopabOTKKM  CUTyallMM; TIIOJIHOTa  BBIIOJHEHMUS  3a/aHus; HOBHU3HAa U  HEOPAMHAPHOCTH
NPEICTAaBICHHOTO MaTepHuaia M PelIeHUH; MepPCIeKTUBHOCTh U YHUBEPCAJIBHOCTh PELICHUN; YMEHUE
apryMeHTHPOBaHO OOOCHOBaTh BBIOpPAHHBIA BapUaHT pelIeHus. Pa3dupas KOHKPETHYIO CUTYaIUIo,
oOyyaromuiicst (pakTUYEeCKH IMOJy4aeT Ha PyKH I'OTOBOE pEIIeHHE, KOTOPOe MOKHO NPUMEHHUTH B
aHAJIOTUYHBIX OO0CTOSTENbCTBAX, 3TO B JaJbHEHIIEM CHOCOOCTBYET (POPMHUPOBAHUIO HABBIKOB
pemeHust 0ojiee cepbe3HbIX MPoOIeM.

4.2. llpoueaypsl U OLEHOYHBbIE CPEACTBA IS MPOBeJeHUs MPOMEKYTOUYHOM aTTecTaluu
4.2.1. 3auet He IPeTyCMOTPEH y4eOHBIM IIITAHOM.
4.2.2. Dx3ameH

DK3aMCH  SBJISICTCS (I)OpMOfI OIICHKHM KadeCTBa OCBOCHUA O6y‘-IaIOH_II/IMCH OCHOBHOH
HpO(I)CCCHOHaHBHOﬁ 06p330BaTCHBHOI>'I nporpamMmsl 1o pasgcjiaMm JUCHHUIIIIAHBI. Ilo pe3yiibTaTaM
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9K3aMeHa 00y4aloIIeMycCsl BHICTABISETCS OLIEHKA KOTIUYHO», «XOPOILO», «yJOBIECTBOPUTEIHHO» WIIN
«HEYI0BJIETBOPUTEIHHO.

OK3aMeH M0 JAWCLUUIUIMHE HIPOBOAMTCS B COOTBETCTBHUM C PAacCHUCAaHUEM IPOMEKYTOUHOMN
aTTecTalliy, B KOTOPOM YKa3bIBaeTCs BPEMs €ro MPOBEICHMsI, HOMEP ayJIUTOPUHU, MECTO MPOBEACHUS
KOHCYJIbTAIlMM. Y TBEPKACHHOE paclHCcaHue pa3MellaeTcss Ha MHPOPMALMOHHBIX CTEHAAX, a TaKKe Ha
ouIHAIEHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHM Ui MPOMEXKYTOYHON arTecTandud OOydalolmMXCs YCTaHaBIMBACTCS
paboueil mporpaMMOi AUCHUIUIMHBI U JOBOJUTCS 10 CBEICHUS 00Yy4aloIMXCcs B HaYajIe CEMECTpa.

DOK3aMeHbl TPUHUMAIOTCS, KaK MpaBuio, Jiekropamu. C paspenieHus 3aBeAyroliero xadenpoi
Ha 9K3aMEHE MOXKET NPHUCYTCTBOBATh IPENojaaBaTeNlb Kadeapbl, MPHUBICYCHHBIA A7 MOMOIIM B
IIpueMe »HK3aMeHa. B ciyyae OTCyTCTBHSA BEAyLIETO MPENoAaBaTelsl dSK3aMEH INPUHUMAETCS
Iperno/iaBaTesieM, Ha3HAaYeHHBIM PAacOpsHKEHHEM 3aBeyIoero kadeapoil.

[IpucyrcTBHMEe Ha 5K3aMEHE IpernojaBarenel ¢ Apyrux kadernp 0€3 COOTBETCTBYIOLIETO
pacropsKeHHs peKTopa, MPOpeKTopa Mo yuebHoi padore win 1ekaHa GpakynbTeTa He T0MyCKaeTCH.

OOyuaromuecs: Ipu SBKE Ha 3K3aMEH 00s3aHbI UMETh NpU ceOe 3a4eTHYI0 KHUXKKY, KOTOPYIO
OHM IIPENBABIAIOT 3K3aMEHATOPY.

JUis IpoBeieHUs dK3aMeHa BEAYILUI NIPEN0JaBaTellb HAKAHYHE T10JIy4aeT B JeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIAETCS B JIEKAHAT II0CJIE OKOHYaHUS MEPONIPUSTUS B
JIEHb MPOBE/ICHHUS SK3aMEHA WM YTPOM CIIEAYIOLIETO JAHS.

DK3aMeHbl TMPOBOJATCS MO OWieTaM B YCTHOM MM NHCBbMEHHOM BHJE, JHOO B BHUJE
TECTUPOBAHUSA. DK3aMEHAIMOHHbBIE OMJIETHI COCTABIISIOTCS 110 YCTaHOBIEHHOM (hopMe B COOTBETCTBUU
C YTBEpPXKICHHBIMH Kadenpol S5K3aMEHAIMOHHBIMH BONPOCAMU M YTBEPKIAIOTCA 3aBEIYIOLIUM
Kaeapoit exxeroaHo. B Ouiere coaep:kutest 2 TEOpETHUECKUX BOTIPOCa U 3a/1a4a.

DK3aMeHaTOpy IMPEeJOCTaBJsIETCs MPaBO 3a7aBaTh BOIPOCHI CBEpX Owmiera, a TakkKe MOMHMO
TEOPETUYECKUX BOIPOCOB [aBaTh MJs PELICHMs 3aJaud W IPUMEPBI, HE BBIXOJAIIME 33 PAMKHU
IIPOMACHHOIO MaTepUalIa 10 U3y4aeMON AUCLUIIIMHE.

3HaHUs, YMEHHUS M HABBIKM OOYYaIOLIMXCS ONPENENAIOTCS OLICHKAMU «OTIMYHO», «XOPOLIO»,
«YyIOBJIETBOPUTEIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOPbIE  BBICTABIAIOTCA B 3a4€THO-
HK3aMEHAIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY 00y4arommerocs B IeHb 3K3aMeHa.

[Ipu mpoBeneHHMH YCTHOTO 3K3aMEHa B ayAUTOPUM HE JOJDKHO HAXOAUTHCA 0Oojiee BOCHMH
o0y4aromuxcsi Ha OJHOTO MPENOAaBATENIS.

[Ipn mpoBeneHUU YCTHOTO SK3aMeHa OOydaroluiics BBHIOMpAET SK3aMEHAIIMOHHBIM OWIIET B
CIly4aifHOM TOpsIZIKe, 3aTeM Ha3bIBaeT (haMIIINIO, UMSI, OTYECTBO U HOMEp SK3aMEHAIMOHHOTO Ouera.

Bo Bpemsi sk3amena oOydaromecs MOTYT IIOJIb30BaTbCs C pa3pelieHHs HSK3aMeHaTopa
IpOrpaMMOl JHUCHUIUIMHBI, CIPAaBOYHOM M HOPMATHBHOHN JUTEpaTypoi, IPYrUMH TOCOOMSIMH U
TEXHUUYECKUMU CPEJICTBAMHU.

Bpems moAroToBku oTBeTa MpHU cllaue SK3aMeHa B YCTHOM (opMe JTOJDKHO COCTaBIISATH HE MEHEE
40 muHyT (M0 KETaHUIO 00YYarOIIerocs OTBET MOXKET ObITh JOCPOYHBIM). Bpems oTtBeTa — He Oosee
15 munyT.

OOyuaromumiicsi, UCTIBITHIBAIOIIMN 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY MO BHIOPAaHHOMY UM
Ousery, UMeeT MpaBo Ha BbIOOP BTOPOTO OHMJIETa C COOTBETCTBYIOLIMM IPOJUICHHEM BPEMEHHU Ha
noarotoBky. [Ipy okoHUaTeTbHOM OLIEHMBAHWU OTBETA OIICHKA CHIDKAeTCs Ha OJuH Oayul. Beinaua
TpeThero Ousera He pa3periaercs.

Ecin oOyuaronuiicst sBUIICS Ha HK3aMeH, U, B35B OMIIET, OTKA3aJCs OT MPOXOXKICHHS aTTeCTaIlH
B CBS3M C  HEMNOArOTOBJIEHHOCTbIO, TO B  BEAOMOCTH €My  BBICTaBJISETCS  OLIEHKA
«HEYI0BJIETBOPUTEIBHO.

Hapymenne AIUCHMIUIMHBI, CHUCHIBAaHWE, HCMOJIB30BaHUE OOYUYAIOIMIMMHUCSA Hepa3pelIeHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepHalioB, MOOWJIBHBIX TeJIe(OHOB, KOMMYHUKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTHX BHJIOB JINYHON KOMMYHUKAIIMOHHOW U KOMITBIOTEPHOM TEXHUKHU
BO BpeMs aTTECTAllMOHHBIX MCIBITaHUI 3ampeunieHo. B ciyyae HapymeHus 3TOro TpeOOBaHUS
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npernojaBatenb 00s3aH YIaTUTh OOYYalOLIerocsi U3 ayIUTOPHUH M IMPOCTABUTH €My B BEIOMOCTH
OLIEHKY «HEYIOBJIETBOPUTEIHLHOY.

BbicTaBieHre OLEHOK, TMOJYYEHHBIX TMpPU MOABEACHUM PE3YJIHTAaTOB MPOMEKYTOUHOU
aTTeCTallid, B 3aYETHO-3K3aMEHAIMOHHYIO BEJIOMOCTh M 3a4YETHYIO KHIXKKY IIPOBOIHMTCS B
NPUCYTCTBUHM caMoro oOyuwaromierocs. IlpenonaBarenn HeCyT NMEPCOHANBbHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh W TOYHOCTh BHECEHHUS 3allUCe O pe3ylbTaTax MPOMEXKYTOYHOH aTTecTaluu B
3a4€THO-9K3aMEHAIIMOHHYIO BE€IOMOCTh M B 3a4ETHBIC KHUKKH.

HesiBka Ha »K3aMeH OTMEYaeTCsl B 3a4ETHO-9K3aMEHAI[MOHHOW BEJOMOCTH CJIOBAaMH «HE
SIBUJICSI».

Jlns  oOydarommxcsi, KOTOpbIe HE CMOIVIM CAaTh 5K3aMEH B YCTAHOBIIGHHBIE CPOKH,
VYHHMBEpPCUTET yCTaHABIUBACT MEPUOJ JTUKBUAALMH 3a/I0JDKEHHOCTU. B 3TOT mepuoj npenoaasareiny,
NPUHMMABIIKE 3K3aMEH, JIOJDKHbI YCTAaHOBUTh HE MEHee 2-X JIHEeH, Korja OoHM OynyT NpUHUMATD
3agopKeHHoCcTH. VMH(popManus o JHMKBUAAIMHM 3370JDKEHHOCTH OTMEYAeTCsl B HK3aMEHAIlMOHHOM
JHCTE.

OOyuaromuMmcsi, MOKa3aBIIMM OTJIMYHbIE W XOpPOLIME 3HAHHSA B TEUCHHE CeMecTpa B XOJe
MOCTOSIHHOTO TEKYILEro KOHTPOJI YCIIEBAEMOCTH, MOXET OBbITh MpOCTaBIEHA HK3aMEHALMOHHAS
OLIEHKa JIOCPOYHO, T.€. 0e3 craun 3k3ameHa. OleHKa BhICTABIISIETCS B 9K3aMEHAIIMOHHBIN JIMCT WK B
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WMHBanuapl U JUIa ¢ OrPaHMYCHHBIMH BO3MO>KHOCTSIMU 3/I0POBbsI, MOTYT CaBaTh 3K3aMEHBI B
ME)KCECCHOHHBIN MEpHOJ] B CPOKH, YCTAaHOBJICHHbBIC WHANBUYaIbHBIM YU€OHBIM IJIaHOM. MIHBaIMIBI U
JIMIa C OTPAHUYCHHBIMH BO3MOXHOCTSIMHM 37I0POBbS, UMEIOLINE HAPYLIIEHUS OIOPHO-IBUTATEILHOTO
ammapara, JOIyCKaloTCs Ha AaTTeCTallUOHHBIE UCHBITAaHUS B  CONPOBOXIEHHUH ACCHCTEHTOB-
COITPOBOKIAIOLTUX.

[Ipouienypa mpoBeaeHHUs MPOMEXKYTOUHOW aTTeCTallMM A OCOOBIX CIIydaeB H3JIOKEHA B
«ITomo>xxeHNH O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOU aTTeCTalluu 0OydYaromuXcsl Mo
OIIOII 6akanaBpuata, cnenuaiurera u Maructpatypb» ®I'bOY BO HOxHo-Ypanbckuii 'AY (2016
r.).

Ixana u KpUTCPUU OLICHUBAHUA OTBCTA 06yqa10mer 0Cs MPEACTABJICHLI B Ta6m/1ue.

IIkana Kpurtepuu onennBanus

BCECTOPOHHEE, CHCTEMAaTHYECKOe M TIyOOKOe 3HAHHWE MPOrPaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JOIOJHUTEIBHOW JIMTEPATYPHI,
(OTIIMYHO) PEKOMEHIOBAHHOW IMPOrpaMMOM JIHUCLHUIUIMHBI, IIPAaBUIBHOE DPEIICHUE

3a/1a4u.

[IOJIHOE 3HAHHUE IIPOrPaMMHOIO MaTepualla, YCBOCHHE OCHOBHOMU
Onenka 4 JIUTEPaTypBl, PEKOMEHI0BAHHOMU B Iporpamme, Haj4yue
(xoporo) MaJIO3HAYUTENBHBIX OIIMOOK B PELICHWU 3a/laud, WM HEeIO0CTaTOYHO

IMOJIHOC PACKPBITUC COACPIKAHUC BOIIPOCA.

3HAHUC OCHOBHOI'O MpOrpaMMHOI0 MaT€prajla B MUHUMAJIbHOM 06’bCM€,

Omnenka 3
H MOTPEUTHOCTH HEMPUHITUITMAIBLHOTO XapaKTepa B OTBETE HA K3aMCHE U B
(YIOBJICTBOPUTEIILHO)
pelICHUH 3a]Ia4H.
npoOensl B 3HAHUSAX  OCHOBHOTO — NIPOTPAMMHOTO — MaTepuaa,
Omnenka 2 p porp P

NPUHLMIHATBHBIE OIMIMOKM IMPH OTBETE HAa BOMPOCH U B PEUICHUU

HCYOOBJIICTBOPUTCIILHO
( e p ) 3aJa4du.

Bomnpocsl k 3x3ameny
2 cemecTp

1. Ponb pu3HKH B pa3sBUTHH TEXHUKH U arpOIPOMBIIIIEHHOTO IPOU3BO/ICTBA.
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2. Kunematmka wMarepwanbHOW TOYKH. KOOpAMHATHBI METOJ OMHCAHUS JIBWKCHUH.
Kunemarnueckoe ypaBHEHUE ABM)KEHUS U ONPEAEISEMBIE 110 HEMY KUHEMATHUECKNUE XapaKTEPUCTUKH.

3. BekropHsIif ciocod onmcanusi ABIKEHUH. BeKTOpbl mepemenieHns, CKOPOCTH, YCKOPEHHUS.
VYTIII0BBIE XapaKTEPUCTUKU JABUKEHUS 110 OKPYKHOCTH.

4.  DieMeHThl  peNATHUBUCTCKOW  MexaHuku. llocTynarel — cnenManbHOM — TEOpHUH
otHocutenbHoCcTH. IIpeoOpasoBanust Jlopenua. Crnoxenue ckopocTeid. OTHOCHUTENBHOCTH JJTUHBI
OTPE3KOB U JUIUTEIHOCTU BPEMEHHBIX HHTEPBAJIOB.

5. /lunamuka MaTepUaJbHOM TOYKH M MOCTYNATEIbHOIO IBHKEHUS TBEpAOro Tena. IlpuHimn
OTHOCUTEIBHOCTH. 3aKoHbI HproToHAa. Buas! cu.

6. JluHam#Ka BpaIIATeNBLHOTO JBUXKEHHS. MOMEHT CWiIbl. MOMEHT HWHEPIHMH. 3aKOHBI
COXPaHEHUs UMITYJIbCa U MOMEHTA MUMILYJIbCA.

7. VlHepumanbHble W HEUMHEpIHAIbHbIE CUCTEMbl OTCY€Ta. CHIIBI MHEPLUUU MPU Pa3IHMYHBIX
BUJIAX JBUKECHUS.

8. Pabota, MoutHOCTh M SHeprus. Mexanuueckasi paboTa 1 MOLUIHOCTb IIPU MOCTYNATEIbHOM H
BpalllaTeIbHOM JBMKEHUSIX. KnuHEeTHUeCKast SJHEPrus U TEOpEMa O KHHETUUECKON SHEPTUH.

9. KoncepBaTuBHBIE CWJIbI M MOTCHUUANbHas 3Heprus. [Ipumepbl NMOTEHIMAIBHBIX MOJICH.
3aKOH COXpaHEHMsI JHEPTUU B MEXaHUKE.

10. Mexannueckue Konebanus. KunemaTnka rapMoHMuYeckuX KosneOanuid. CroxxeHue
Kosie0aHul. AKYCTUYECKHE PE30HATOPBHI.

11. Jlunamuka rapMoHHWYeckux Kosiebanui. [luddepeHunanbHoe ypaBHeHHE KojaeOaHHI.
3aryxarolye U BbIHYKJIEHHbIE KoJleOanus. MexaHnueckuil pesoHaHc. MasTHUKH.

12. Mexanunueckue BoiaHbl. BomHOBOe ypaBHeHue. Bupl BonH. HTEephepennns, audpaxius u
Jucriepcus BoJiH. BoiHbl 1 nHGOpManms.

13. OcHoBHBIE TOJOKEHUSI MOJIEKYSIPHO-KMHETHYECKOM Teopuu. MaeanbHblii ra3. OcHOBHOE
ypaBHeHrne MKT u ypaBHEHHE COCTOSHUS UIEAIBHOTO ra3a.

14. ArperatHele cocTosiHUSL U (a3oBble nepexonbl. PeanpHble ra3pl. CoKMKEHHE Ta3oB.
OcobenHoctu KuAKoro coctosiHus. CtpoeHue KpuctauioB. JledeKTbl KpHCTaIIMYeCKOTO CTPOCHUS.
IIpo4HOCTH U TUTACTUYHOCTD.

15. SABnenus nepenoca. uddysus, TennonpoBoIHOCTs U BHyTpeHHEEe TpeHue. MoeKyIspHO-
KMHETUYECKask TEOPHUs SBJICHUHN NIEPEHOCA.

16. OcHOBBI TepMOOMHAMUKHU. BHYTpeHHSs »HEprus M MEpBOE HAyalo TEPMOJAMHAMUKH.
PaboTa 1 Tenno€MKOCTh ra3a MpH pa3IuyHbIX MpoLeccax.

17. Bropoil 3akOH TepMOAMHAMMKH. TeIuloBble JBHUraTead M XoJoawibHble MamuHbl. KIT
TEIUIOBBIX JBUraTellel M CTAaTUCTUYECKUM CMBICI BTOPOIO 3aKOHAa TepMOAMHAMUKHU. [loHsATHe
sHTponuU. TpeTuil 3aKOH TePMOJUHAMHUKH. DJIEMEHTbl OMOIHEPTETHKH.

18. Dnexrpuueckuil 3apsn. B3aumopeiicTBue 3apsmoB. DiekTpocTatuyeckoe moie. BekTop
HaIpPsHKEHHOCTH. Pacy€r 27€KTPOCTaTUUECKUX MTOJIEH.

19. TloreHuman »syeKTpocTaTudyeckoro mnois. Pabora 1o mnepeMmemeHuio 3apsiioB B
ANIEKTpOCTaTuyecKoM nosie. [foreHnnan u rpagueHT noTeHnuana. JKBUIOTEHIIMAIbHbIE IOBEPXHOCTH.

20. BemectBo B anekrpuueckoM noje. ITonsipHele 1 HenossipHble MoJeKynbl. [lonspusarms
JUDJIEKTPUKOB. BekTop cMmeleHus.

21. IIpoBOAHMKM B  3JIGKTPOCTATUYECKOM TOJ€.  DJIEKTPOEMKOCTh  MPOBOJIHUKOB.
Konznencaropsl.

22. TlocrostHHBIM 3nekTpuueckuii Tok. 3akoH Owma. OnektpoiBuwxkymas cuia. IIpaBuia
Kupxroga 1 pacuérbl 371€KTpUUECKUX LETEH.

23. Knaccuyeckas Teopus  JIEKTpONpOBOJHOCTH. BbiBoxg 3akona Owma. [Ipupona
CBEPXIPOBOJIUMOCTH.

24. Hocutenu TOKa B Pa3IUYHBIX MPOBOJHUKAX. DJIEMEHTBHl TEOPUHU 3JIEKTPOIPOBOIHOCTH.
[TonynpoBonHuku. IlonynpoBogHHKOBBIE MPHOOPBL.  DNeMEHThl  (U3NYECKON  3JIEKTPOHMKHU.
KoHTakTHBIE IBJIEHNS B METaJlJIaX U MOJIYIPOBOJHHUKAX.
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25. MarnuTHoe mojne. B3anMoaencTBHe 3IEKTPUYECKUX TOKOB. PacuéThl MarHUTHBIX IMOJIEH.
3akoH buo-Casapa-Jlamnaca.

26. MaruuTtHble cBoiicTBa BemiecTBa. Jlua-, mapa- u QeppomarHetuku. JlomeHsl. Oepputsl.
DEKTPOMAarHUTHBIE CENapaTopbl B arPOMHKEHEPHH.

27. JleiicTBME MarHUTHOTO TOJISl HA IIEKTPUYECKHUM TOK M JBUKYILUECS 3apsyKCHHbIE YaCTULIBI.
Cuna Amnepa u cuna Jlopenna. O¢ddexr Xomna. DIeKTpoABUTaTEIH.

3 cemecTp

28. DnekrpomarHuTHas UWHAyKnusa. 3akoH Dapames u npaBwio Jlennma. MexaHusm
Bo3HUKHOBeHUs DJ|C nHayKIuu.

29. T'eneparopsl rapmonunueckoir JIC u Tpanchopmaropsl. HIYKTUBHOCTH MPOBOJIHUKOB.
OHeprus MarHUTHOTO TOJIS.

30. Ilepemennslii snekTpuueckuii Tok. llenn mepemeHHoro Toka. 3akoH Owma i Lenei
IIEPEMEHHOT0 ToKa. [loHOe conpoTHBIIEHNE NTIEpEMEHHOMY TOKY. BekTopHas nuarpamma. Pe3onaHnc B
LENsAX IEPEMEHHOIO TOKa.

31. DnexrpomaruutHoe mose. OOoOmenue 3akoHa Papazged. 3aKOH MOJIHOTO Toka. Tok
CMEILEHUs. DJIEKTPOMAarHUTHBIE BOJHBI. YpaBHeHHUs Makcseia. Cucrtema ypaBHeHu Makcseuia B
mddepeHInanbHON 1 UHTErpanbHOi popmax. Bexrop Ymosa-IloiinTunra. /laBienue cBera.

32. I'apmonnueckuit ociusTop. CBOOOAHBIE AIIEKTPOMAarHUTHBIE KoJieOaHMs. 3aTyXarolye 1
BBIHY)KJICHHBIE KoJieOanus. Pe3onanc.

33. I'enepanus, mepenadya ¥ NPUEM SIIEKTPOMArHUTHBIX BOJIH. OTKPBITHIA KOJIeOATENbHBIH
KOHTYp. [IpuHImn paGoTsl paguomnepesaTuvka U pagdonpuéMHUKa. MOIysaus U JeTeKTHPOBaHUE
AJIEKTPOMArHUTHBIX BOJIH. Pasinonokanus u TeneBuicHue.

34. llkana s51eKTPOMAarHUTHBIX BOJH. Pa3iuuHbple Iuamna3oHbl YacTOT 3JIEKTPOMArHUTHBIX
BOJIH, MX XapakTepHble OCOOEHHOCTH W TEXHWYECKHE CpeACTBa MX ModydeHHus. lcmoip3oBaHue
BUJMMBIX, YIbTPa(HONETOBBIX U APYTUX U3TyYSeHUH B PACTEHHEBOACTBE M dKUBOTHOBO/ICTBE.

35. DneMeHTBl TeOMETPUUEcCKOW ONTHKH. OCHOBBI T€OMETPHUYECKOW ONTUKH. DOopMyIibl
@penens. [IpuHINIT 0OpPaTUMOCTH CBETOBBIX Jiyuell. [IpnOopsl reoMeTpruecKoi ONTHKH.

36.DotomeTpus.

37. DnemenTsl BosiHOBOM onTuky. [Ipunuun Iroiirexca.

38. Unrepdepenuus csera. KorepeHTHOCTh U ONTHYECKUH X0 JTyueil. Y CcIoBHUs MaKCUMyMa U
MuHUMYMa. HTephepoMeTpsl. DieMeHTHI rojorpaduu.

39. udpakums csera. [lpunuun Iroiirenca-@penens. JudpakunonHas pemérka.
Cnextporpadus. Audpaxiys peHTTeHOBCKUX JIydeH.

40. BzaumopeiicTBue wu3nydeHuss ¢ BemiecTBoM. llomsipuzamust cBeTa NpH OTPAKEHUU U
IIPEJIOMIICHHH.

41. JlBoiiHoe uyyenpenomiieHHe. OnTudyecku axkTUBHbIE BemiecTBa. CaxapUMeETpBhI.
HckyccTBeHHast aHU30TpONHUs U €€ ucnosb3oBanue. HopManbHast 1 aHOMallbHAs AUCTIEPCHSL.

42. TennoBoe u3iaydeHue. AGcomoTHo uépHoe Teno. 3akonsl Kupxroda, Credana-bonsumana
u Buna. ®opmyina [1nanka. Ontuueckas nupoMeTpus.

43. @ortospdexr. BHemHui, BHYTpeHHHMH U BeHTWIbHbIH (oTod3ddekr. VYpaBHeHUE
Onnmreiina. Ilpumenenune ¢orosnementoB. D¢dexkt Komnrona. JIroMUHECHEHTHOE H3IIydEHHE.
buontromunecneHuys.

44, ®otobuonornyeckue mnpoueccel. Porocunres. TepMoauHaMUKa U MeXaHU3M (DOTOCHHTE3A.
buosnepreruka.

45. DneMeHThl KBaHTOBOW MexaHUKU. KopryckynspHO-BOMHOBOH ayanmusm. Judpaxius
251eKTpOoHOB. COOTHOIIEHU HeonpeaenéHHocTel. Y paBHenue penunrepa.

46. Atom BosiopoJsia. DHepreTudyeckue ypoBHU atoma. [loreHruan Bo30yKAeHUs 1 HOHU3ALIMH.
[Toctynarel bopa. 3nydyenue u nornomenue s3ueprum. Bonopo1omnono0HbIe HOHBL
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47. CTpyKTypa CIOXHBIX aTOMOB. DHEPreTHYECKHME YPOBHHM B CJOXKHBIX aTomax. [Ipunimn
[Taynu. OnTudeckue CHEKTPbl M CHEKTPbl PEHTTEHOBCKOro u3imydeHus. Ilepuonuueckas cucrema
anemeHToB /.M. Meneneena.

48. dusuka MoOJIeKyl. ODHepreTudyeckue ypoBHH Mouiekyl. OOMEHHOe B3auMoOJICHCTBHE.
Monexynsipabie cieKTpsbl. [IpuHImn paboThl KBAHTOBBIX I€HEPATOPOB. DIIEKTPOHHBIN MapaMarHUTHBIN
pe30oHaHc.

49. ITonuMeps! U KuAKHE KpUcTauibl. OCHOBHBIC BUIBI KOJUIEKTUBH3AIMK MoJieKy1. CTpoeHue
MOJIMMEPOB M UX (usuueckue cBoicTBa. THIBI KUIKUX KpUCTAUIOB. Jlucmiuen Ha SKUIAKUX
KpHUCTaJljIax.

50.fIBneHue pagMoaKTUBHOCTH. Buabl paguoakTHBHOTO pacraja. 3akoH pPaJgHOaKTHBHOIO
pacraga. CrabuipHble M pagUoOaKTUBHBIE H30TONbI. COBpEMEHHbIE METOABl PAaJUOXMUMHUU U
paguoOuonoruu. [TpobiaeMsl paTuo3K0IOruy.

51. CocraB aromMHOrO sifipa. M3oTonbsl. MexaHMYeCKUil 1 MarHUTHBIA MOMEHTHI siiep. SnepHbie
CUJIBI U DHEPTHUs CBA3U spa. S| IepHBI MATHUTHBIN PE30HAHC U €0 UCIIOJIb30BAHUE.

52. Smepuble peakiuu. MexaHusM siepHBIX peakiuil. Llemnas peakuust aeneHus saep.
Hcnonb3oBanue aTtoMHOM sHepruu. [Ipobimema ympaBisieMod TEpMOSICPHOM peakiuu. ODHeprus
ConHua u 3B€31. SlnepHas 3Kon0orus.

53. DneMeHTapHble YacTHILIBI. Knaccudukarus AJIEMEHTAPHBIX YaCTHIL.
B3aumornpeBpamaeMocTb 3JIEMEHTapHBIX YacTULl. MeToabl yCKOpeHUs 4acThll. AHTHYAcTHLBl U
aHTHBEIIECTBO. BemecTBo B 3KCTpEMaNbHBIX YCIOBUSAX.

54. CoBpemeHHas (u3Mka W arpouHxkeHepus. BemectBo u mose. OOBEKTHI M MPOLECCHI.
DOBOJIIOLIMOHHBIE ~ TIpollecChl  IpeoOpa3oBaHUs ~ MaTepuH. BelecTBeHHbIE, SHEpPreTUUECKUE,
AJIEKTPOMAarHuTHBIE M HMH(OpManMoHHBIE TpeoOpazoBaHus OMO0OBeKTOB. PasButhe arpogusuky,
OuomexaHHuKH, OM0(U3UKH, OUOIHEPTreTUKH, OMOMH(OPMATHKH, OMOTEXHOJIOTHH U arpOMHKEHEPUH.

TunoBsie 33jauu IO BCEM TeMaM COJIEPIKATCS B yU4eOHO-METOIUYECKUX pa3paboTKax Kadeapbl
. 3. OC.
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JUCT PETUCTPAIIMA U3SMEHEHUM

Homep
H3MEHe-
HUS

Howmepa nuctos

3aMCHCHHBIX| HOBBIX

aQHHYJIUPOBAH-

HBIX

OcHoBaHue JJIs1 BHCCCHUA W3MCHCHUH

IToamuce

Pacumgposka
MOJIHCH

arta BHEceHus
HU3MCHEHHUS




