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1. Ilnannpyembie pe3yabTaThl 00y4eHHUsI 110 AUCHHUILIMHE,

COOTHECEeHHbIE C IJIAHUPYeMbIMU pe3yabTatamu ocBoenuss OINOII

1.1. Iean 1 3a7a4u TUCHUTLIHHBI

bakanaBp mo HampaBiaeHHt0 moaroToBku 35.03.06 ArpouHXeHEepHs JTOJDKEH OBITh IMOJATOTOBJICH
K CIEAYIOIUM BHUJAM TPO(HECCUOHATBLHOW NEATEIHbHOCTH: HAyYHO-HCCIICIOBATEIIbCKON, MPOCKTHOMH,
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM, OPraHu3allMOHHO YIPaBICHYECKOM.
Heab AUCOMIUIMHBI — CPOPMUPOBATH Y 00YUAIOMIUXCS CUCTeMY (DYHIaMEHTATbHBIX 3HAHHUHA 110
(dbuszuke, HEOOXOMUMBIX IS TOCJIEIYIOIIEH MOArOTOBKH OakajaBpa, CIIOCOOHOTO K 3((EeKTUBHOMY
PELICHUIO MPAKTHYECKUX 3a7ay CEIbCKOXO3SIICTBEHHOIO MPOM3BOJCTBA, a TAKXKe CHOCOOCTBYIOIIUX
JalbHENIIeMy Pa3BUTHIO JIMYHOCTH.
3apaum QAU CHUIIHHBI:
— U3YYUTHb OCHOBHBbIC (PHU3UYECKHE SBJICHMS, OBIaAETh (PYHIAMEHTATBHBIMHU TOHSATHUSMH,
3aKOHAMHU U TEOPUSIMH KJIACCUYECKON U COBPEMEHHOM (PU3UKY;
— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUSI 1 COBPEMEHHOTO (DU3HUECKOT0 MBIIUICHHUS,
O3HAKOMHUTBCS C HAYYHOH ammaparypod W MeTojaMu (U3NYECKOTO HCCICIOBAHUS, MPUOOPECTH
HABBIKU TIPOBEICHUS (PU3NYECKOTO IKCIIEPUMEHTA;
— HAy4YUThCS BBIAEIATH (PU3MUECKOE COJEp)KaHuE B MNPOPECCHOHAIbHBIX 3aJadax Oyayieit

ACATCIIBHOCTH,

— OBJIAZACTh MCTOAAMHU PCUICHUA MHXXCHCPHBIX 3a1a4.

1.2 Ilnanupyemble pe3yJibTAThI 00y4YeHHUs M0 TUCHUILINHE (MOKa3aTeIu
c¢opMHPOBAHHOCTH KOMIIETEHIINI)

[Tnaaupyembie [TnarupyemMble pe3ynbTaThl O0YUCHHS 110 JUCIUILTHHE
pE3yNbTaThI SHAHUS YMCHHSI HaBBIKU
ocoenus OITOIT
(KOMIIETEeHIINN)
OIIK-2 OOyuaromumiics nomkeH | O0ydatonuiics nommkeH | OOydaromuiics OKEH
CTIIOCOOHOCTH K 3HATB! OCHOBHBIE | yMETh:  HWCIOJB30BATh | BIAJETh: HaBBIKAaMU
HCIOJIb30BaHUIO ¢busnueckue 3aKOHBI, | OCHOBHBIE (PU3WYECKHUE | OMMHCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBIICHUS U MPOIIECCHI, HA | 3aKOHBI B | pU3NYECKNX  3aKOHOB,
€CTECTBEHHOHAYYHBIX | KOTOPBIX OCHOBaHBI | MpodeccuoHANTbHON SBIIGHUH W TIPOIIECCOB,

JUCITUTUTAH B TIPUHIIHAITBI JNCHCTBUS | ICATEIHLHOCTH - | HA KOTOPBIX OCHOBAHBI

npodeccnoHanbHOM | OOBEKTOB (b1.5.18-Y.1) MIPUHIUIIBI JENCTBUS
JesITeNbHOCTH, npodeccnoHanbHOM 00BEKTOB
JeSITeIbHOCTH — npodeccuoHanbHOM
(b1.5.18-3.1) NeATeIbHOCTH -
(b1.5.18-H.1)

OIIK-4 OO6yuaromuiicst nmowkeH | Obygatontuiics nomwkeH | OO0ydaromuiicss JOMKEH
CIOCOOHOCTH pelaTh | 3HATh: YMETh:  HWCIOJB30BaTh | BIAJCTh: HABbIKAMU
WH)KCHEPHBIC 33]]a4ul | OCHOBHBIE 3aKOHBI | OCHOBHBIC 3aKOHBI | PEIMICHUSI WHXCHEPHBIX

C HCTIOIh30BAaHUEM | MEXaHHKH, MEXaHHKH, 3aaq c
OCHOBHBIX 3aKOHOB | DJICKTPOTEXHUKH, AIEKTPOTEXHUKH, HCIOJIb30BaHUEM
MEXaHHKH, THJIPaBIIHKH, THJIPaBIIMKH, OCHOBHBIX 3aKOHOB
IIEKTPOTEXHUKH, TEPMOTUHAMUKH U | TEPMOJAMHAMHKHU U | MEXaHHKH,

TUIPABIIHKH, TEIJIOMaccoOOMeHa, TEMIOMAaccoOOMeHa sl | DJEKTPOTEXHUKH,
TEPMOJMHAMHUKHN U | HEOOXOIUMBIC JUTSL | peTICHHUSI WHXKCHEPHBIX | THIPABIIAKH,
TEIUIOMAacCOOOMEHa | pelleHuss WHXKEeHepHbIX | 3amad - (b1.5.18-Y.2) TEPMOJUHAMUKHI 151

3amad - (b1.5.18-3.2) TeIIoMaccooOMeHa -
(b1.5.18-H.2)




2. Mecto nucuuminnel B ctpykrype OITOIT
Hucnunmuna  «®usuka» oTHocuTcs K 0Oazooir vactm bioka 1 (b1.5.18) ocHoBHO#
npodeccHOHaTbHONH 00pa30BaTeNIbHOM MpOrpaMMbl  OakanaBpuaTa I0 HANPABICHUIO ITOATOTOBKH
35.03.06 Arpounkenepus, nupodmib - TexHomorudyeckoe o00OpymOBaHHE [UIsi XpaHEHUS U
nepepadOTKU CeNbCKOXO03SHCTBEHHON MPOTYKIIHH.

Pa3jiennbl IMCHMIIMHBI M MEKIUCHUIITIMHAPHBIE CBA3H ¢ 00ecneYrBaIOIIUMHU
(mpexuecTBYOMMUMH) U 00ecrieduBaeMbIMU (MOCTEAYHOINMMHU) TUCHUIITIMHAMMA

HaumenoBanune ®
OpMHpPYEMbIE KOMIIETEHIIUU
00€eCIIeUnBaIOIINX
Ne (mpeAlecTBYIOMNX) U
/n obecrieMBaeMbIX Paznen 1 Pasznen 2 Paznen 3
(mocneayromnmx)
JTUCIUTIIINH, TIPAKTUK
OIIK-2 OIIK-2 OIIK-2
1. MaremMaruka OIIK-4 OIIK-4 OIIK-4
[Tocnenyromme AUCIUTIIMHBL, TPAKTUKH
1. TeopeTnueckas MEXaHHKa OIIK-4 - -
2 DNEKTPOTEXHHUKA U ) OINK-4 OIK-4
AJICKTPOHUKA
3. I'mapaBnuka OIIK-4 OIIK-4

3. O0bEéM IMCUUTILIHHBI M BH/bI Y4e0HO padoThl

O6bvem nuctumuinabl coctaBisierT 10 3auetHpix equami (3ET), 360 akagemuueckux 4aca (nanee
yacoB). JluciuruinHa uzydaercs B 2, 3 ceMecTpax.

3.1 Pacnpenesienne od0bemMa JUCHUILIMHBI 110 BHIaM YueOHO# padoThl

Bun yuebHoit paboThl KonnuecTtBo yacos

KonrakTHasi pa6ora (Bcero) 40

B ToM guce:

Jlextuu (J1) 16
[IpakTuueckue 3ansatus (I113) 12
JIaGopartopusie 3ausaTus (JI3) 12
CamocrosiTeibHas padora odyuaroumxcs (CP) 302
KoHTpoan 18

Hroro 360




3.2. PacnipesiesieHue yueOHOT0 BpeMeHH 110 pa3jaejiaM u TeMaM

B TOM 4YHCIIE
KOHTaKTHas paboTa

No =
- HaumenoBanue pa3nenoB u TeM Bcero 2
TEMBI JacoOB JI JI3 I13 cP g
M

1 2 3 4 5 6 7 8

Pazgen 1. Mexanuka,
1. MOJIEKYJIsIpHas (PU3UKA U 116 6 4 4 100 X
TepMOJIMHAMHUKa
2. Paznen 2. DnexkrpuuecTBo 1 114 5 4 4 100 X
Mar"HeTusM
3 Pasnen 3. OnTuka u aToMHas 112 4 4 4 102 X
buznka

KoHTpob 18 18
HTroro 360 16 12 12 302 18

4. CTpyKTYpa U cofepKaHue TUCHHILIUHBI
4.1. Copepxanue I CUUILIMHBI
Pa3nea 1. Mexanuka, MosieKyasipHasi pU3MKa M TEPMOAUHAMHUKA

BBenenue

[Mpeamer ¢usuku. Meton mo3Hanus B (pu3uke. DKCHEPUMEHTH U TeopuH. Poyib MaTeMaTHKH.
®usnyeckue 3akoHbl. llonarue dakxrta B ¢usuke. Monenu. Ilpsmeie u oOpaTHbie 3aauu (PHU3UKU.
Pa3zmepHOCTH pu3HUECKUX BETUYHH.

Kunemaruka

JIBikeHne Kak riaBHas (opma cymiecTBoBaHUs Matepuu. IIpoctpanctBo u Bpems. CrnocoObl
ONMMCAaHUSI COCTOSHMS Tejla W chUcTeMbl Tell. CUCTEMBI OTCHYeTa M KOOpAMHAT. POJIb M NMPUHIMUIIBI
BbIOOpa cucteM koopauHat. CteneHn cBoOO/bl, MHBApUAHTHBIE CBOMCTBA YMCia CTENEHEH CBOOOIBI.
TpexMepHOE 1 MHOIOMEpPHOE MPOCTPAHCTBA. MaTepuanbHas TOYKAa U PACIIPOCTPAHEHHUE 3TOM MOJEIH
Ha MHOTOMEpHBIN city4ail. TpaeKTopus 1 MUpOBasl JTUHUS, UX CBoMcTBAa. CKOPOCTh U YCKOPEHHE Kak
npou3BoaHble. [locTymaTenbHOe M BpallaTeNbHOE JBHUKEHHS KaK OCHOBHBIE BHJBl JBHKECHUU.
VYTr0BBIE CKOPOCTh U YCKOPEHNE, HOPMAJIBHOE U TaHT'€HLIMAJIbHOE yCKOopeHus. CKOpOCTh U YCKOpEHHE
B MHOT'OMEpPHOM NPOCTPAaHCTBE. MIHEpIHATBbHBIE CUCTEMBI U PABHOIIPABHOCTh ITOKOS 1 PABHOMEPHOTO
npsiMoJInHEiHOTO nBMKeHus. [locTynaTr o MOCTOSHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI NPU OOJBIINX CKOPOCTAX OTHOCUTEIbHBIX JBM)KEHUH MHEPLUAIbHBIX



cucreM. [IpeoOpazoBanus JlopeHIla W PEISATUBUCTCKOE CIIOKEHHE CKopocTel. MHTepBam Mexny
COOBITHSIMM U €70 HHBAPUAHTHOCTb.

JlnHamuka

Cuna u macca, cynepno3uius cui. [lepBbiii 1 BTOpoi 3akoHbl HbOTOHA. YpaBHEHUS JBHXKCHUS,
pOJIb HAYAJIBHBIX YCIIOBHM, NPHUHLIMI AcTepMHHM3MA. [IpuMepsl pelleHHs ypaBHEHUH JBHUKCHUS.
JIBM>KEHHE Tell B IIOJIE CHJI TATOTCHMs, SBJICHUE HEBECOMOCTH B CIIyTHMKax. /luHamuka ciensmmx
cucrteM. MMmynbc, 3aKOH COXpaHEHUs HMIIYJIbCA JUII MEXAHMYECKOW CHUCTEMBI, TPETUH 3aKOH
Herorona. BzaumopeiictBue ten uepes nose. OOmiast popMysInpoBKa 3aKOHA COXPAHEHUs UMITYJIbCA.
Kunernueckas sHeprus mMarepuanbHON TOYKH, CBA3b €€ C KOMIIOHEHTaMU BEKTOpa UMIyibca. Pabora
U NOTeHIMaIbHas sHeprus. Pabora nepemenieHysi MaTepruanbHOM TOUYKHM 110 KPUBOJIMHEHHOMY IyTH.
[loreHuumanpHble  CWJIBI, BBEACHUE IIOHATUSA IIOTCHUMANa M  B3aUMOJACUCTBYIOIIMX  TeIl.
ITorennuaneHast QyHKIMS, TOTEHIMAIbHASA OBEPXHOCTh. CBS3b KOMIIOHEHT CHJIbI M NTOTEHIMAIBHON
¢ynkuuu. [loTeHnumanpHas siMa M yCJIOBHE YCTOWYMBOTO paBHOBecHs. HeBO3MOXKHOCTh paBHOBECHS
CUCTEMBl B3aUMOJACHUCTBYIOIIMX CTAaTUYECKMX TOUYEYHBIX DJIEKTPUYECKUX 3apsnoB. IIpuHnmn
TUTOTHEWIIEH YIMaKOBKA M OOBSICHEHHE MPOCTPAHCTBEHHBIX (opM KpucTauioB. KoHbopMmarmoHHbII
aHaJM3 MOJeKyJl. MoMeHT cuibl. J[MHaMuKa BpaleHWs TOYKM U Te€jJa BOKPYI IOCTOSIHHOM OCH,
IIOHATHE O MOMEHTE MHEPUUU MATCPHUAIBHOM TOYKM M Teja. Y PaBHEHHE JBH)KCHHUS BPAILAIOIIETOCSH
BOKPYT HENOJBHKHOM OcH Testa. MOMEHT UMITyJIbCa, CBA3b €r0 KOMIIOHEHT ¢ KHHETUYECKOM SHEpruen
BpauieHus. VM3mMeHeHne MOMEHTa MHEPLUHU Tella IPU MEPEHOCE OCH BPAILEHHUs. [ 1aBHbIE MOMEHTBI
MHEPLHH U yCTOMUNBOCTD BpALICHU TeJl. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCa Tela U CUCTEMBI TEIL.
OcoOeHHOCTH KOHCTPYKIIMH BepTONeTOB. [ mpockonsl U ux npuMeHeHue. LleHTp macc u ypaBHeHHE
ero JIBWkeHus. Pa3neneHue nocrynareapHbIX U BpalllaTeIbHbIX IBHKEHUM TBepaoro rena. [lapa cui.
Cucrema ypaBHEHUH AJIs1 IBUJKEHUS TBEPOrO TeJla U €ro KHHETHYeCKas SHEpIrusl. 3aKOH COXPaHEHUs
OHEPrUM U €ro CBA3b C DPABHOMEPHOCTBIO TEUEHHUS BPEMEHM. [IBMKEHME CHCTEM €O MHOTMMU
crereHsiMH  cBoOoabpl. Dynkuums Jlarpamxka u ypaBHenust Jlarpamka. [lpuHImnm HaumMeHbIIEro
JNEUCTBUA.

JAuHaMuka 00JIbIIMX CKOPOCTE

[IpuHuun otHocutensHOCTU B (usuke. PenstuBucrckuil umnyinsc. [IpeobGpasoBanue sHepruu-
nMmnyibca. Macca U ee CBA3b € DHEPrUeu Mnokos. Macca CII0KHOM CUCTEMBI U €€ CBSI3b C DHEPTHUEH
B3auMojieiicTBusl udacted. HeammutuBHOCTh Macchl. JlepexkT maccsl u 3HepreTtuka. Kuneruueckas
JHEpPruss B pPEIATHUBUCTCKOM MEXaHHUKE. YpaBHEHHE JBWIKCHHMS MaATEpPUAJIbHOW TOYKH B
PENATUBUCTCKON MEXaHMKE. [[BMKEHHWE MaTepualbHOM TOYKH MOJ JCHUCTBUEM IOCTOSSHHOW CHIIBIL.
CkopocTh cBeTa Kak IMpefAelibHas CKOpocTh. YacTuupl ¢ HyJaeBoM wmaccol mnokos. [IpunHiun
SKBUBAJIEHTHOCTH U TEOPUS MPOUCXO0KAECHUS CHII BCEMUPHOIO TSITOTECHHUS.

Kose0anus n BoJIHBI

Konebanus kak YacTHbBIM cilyyail JBW)KEHUS, YCJOBUS TOSBJICHUS KojeOaHUIl. YpaBHeHUE
IBUKEHHMS] TPYXKHHHOIO MasTHHMKAa W ero pemieHue. [apMoHudeckoe KojebaHME U €ro
XapaKTepUCTUKH. YpaBHEHHE ABMKEHHs (DPU3MYECKOrO MAasATHUKA M €ro pelleHue, MaTeMaTHYeCKui
MasiTHUK. DHEprusi rapMOHMYECKUX KoseOaHui. BbIiHyXJeHHble KoneOaHus U SIBICHHE pe30HaHca.
Pe3zonanc kak mposiBaeHue Oudypkanuu. ABrokosieOaHus. [Ipumepbl NposiBIEHUS PE30HAHCHBIX U
aBTOKOJIEOATEIbHBIX SIBJICHUN B )KMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas Iepenadya SHEPrUu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B ynpyrux cpenax, JMHEHHbIE, IOBEPXHOCTHbBIE
1 00bEMHBIE BOJHBI, TONEPEUHbIE U TMPOJIOJIbHBIE BOJHBL, (POHT BOJHBI, IUIOCKHE U chepuueckue
BOJIHBL. AHaUTHYecKas 3amuch Oeryiei BosHbl. BonHoBoe ypaBHeHue. IlepeHoc sHeprum Oeryieit
BostHOM. Crnoxenue konedanuid n BonH. KorepeHTHble MCTOYHUKK BOJH. MHTepdepeHus BoaH OT
TOUEYHBIX KOT'€PEHTHBIX MCTOUYHUKOB. YCJIOBHS MOSABIECHUS MaKCUMyMOB M MUHUMYMOB. ClOXEHHE
KpYroBbIX M cdepudyeckux BoiH. IlocTpoenue ¢poHTa BonHbBI 1o npuHnuny [roifreHca, moBeaeHue
(¢poHTa BOTHBI B HEOTHOPOAHOM cpene. OTpaxkenue u npenomiieHue BonH. [Ipunnun @epma. BeiBog
3aKOHA MPEJIOMJICHHS BOJIH HA IPAHULIE ABYX cpel Ha ocHoBe npuHimna depma. [Ipuanun depma xak
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YacTHBIA Cllyyail oOIIero mpuHIMIA MUHMMakca. [losBIeHHE OTPaKEHHBIX BOJIH B HEOAHOPOIHBIX
cpezax, CI0XKEHUEe BCTPEUHBIX BOJH U 00pa3oBaHME CTOSYMX BOJIH. IlepexomHoe cocTosiHuEe U BpeMms
penakcauuy. CBs3b JJIMH CTOSYMX BOJH C PasMEpaMU Cpeibl, AUCKPETHOCTb JJIMH CTOSIYMX BOJIH.
KBanToBaHue. YnpasicHue 3By4aHMEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JJIeMeHTbI CTATUCTUYECKON M MOJIEKYJISIPHOH (PU3UKH

MUKpPOCKOIIMYECKHE K MAaKpPOCKONMYECKUE SBICHUA. MneanpHbld ra3 Kak CTaTUCTHYECKAs
cucTeMa MHOTrMX yactuil. [/laBieHue, o0beM U TeMIieparypa raza Kak 000OIEHHbIE XapaKTePUCTUKU
cocTosiHUS ra3a. PaBHOBeCHbIE W HEpPaBHOBECHBIE COCTOSHHS Taza. OOpaTtumbie ¥ HeoOpaTHMbIE
npoueccel. Jluarpamma jaaBiieHHE-00beM. OKCIEPUMEHTaJIbHbIE Ta30Bble 3aKOHBI, 00OOIEHHBIN
ra30BBIN 3aKOH (YpaBHEHHE COCTOSHUS WICATLHOrO ra3a). BeIBOI ypaBHEHUS COCTOSHUS HICATHHOTO
ra3a Ha OCHOBE KMHETHUYECKHX MpeacTaBieHUd. DU3nuecKkuil CMBICT MOHSATUS TEPMOJIMHAMUYECKOU
Temreparypbl. PacmpenencHue SHEpruM 1o cremneHsM cBoOonabl. Pacmpenenenmst MakcBemna u
bonbimana, 6apomerpuyeckas dopmyna. HepaBHoBecHble mpouecchl. Juddysusa, auddys3us depes
MEMOpaHbl, OCMOC, OCMOTHYECKOE JMaBJIICHUE W €ro poJib B IKU3HEACITCILHOCTH PACTCHHIA.
Tennonepenaua. Buyrpennee TpeHue. BoipakeHue HepaBHOBECHBIX MPOILIECCOB uepe3 0000IeHHbIC
TepMoauHamudeckue cuibl. CooTHomeHne B3anMHOCTH OHcarepa. PeanpHble Ta3bl, ypaBHeHUEe Ban-
nep-Baanbca, kpuTudeckas TOYKa, pealbHbIE H30TEPMBI, CHKIDKEHHE Ta3oB. QDIyKTyaluuu U
camoopraHu3zaius npu (Gpa3zoBoM Mepexojie ra3-KuIKOCTh. JKUIKOCTH, MTOBEPXHOCTHOE HATSIKEHHE B
KHUAKOCTAX, OXJKICHHE >KUIKOCTH IMPU HUCHAPEHHH, TEPMOPETYISALUS PACTCHHH M >KUBOTHBIX.
CmaumBaroniye 1 HecCMavYMBaroIue )uakoctu. Kanumisapasie seieawns, popmya Jlamaca.

DJIeMeHTbI TEPMOAMHAMUKHI

[lepBoe Hayamo TepMOIMHAMUKH, W30MPOIECCH], aAnadaTHUECKUl MPOLECC, OXJIAXKIACHUE ra30oB
Mpu aInadaTUYECKOM PACHIMPEHUU U TOIyYeHUE HU3KHX Temmeparyp. YpaBHenue Ilyaccona u ero
BbIBOJ. Kitaccuueckasi Teopus TEMJIOEMKOCTEHN, MPUYUHBI OTKJIIOHEHUSI PEAIbHBIX TEIUIOEMKOCTEN KaK
GbyHKIMH TeMIEpaTypsl OT pe3yabTaTOB Kilaccuueckon Teopur. PaboTa uaeanbHOTo ra3a B pa3InvHbIX
nporeccax. ObpaTumbie U HeOOpaTUMbIe UKIBL. TernoBsie MaMHBI U UK KapHo, BTOpoe Hadaso
TEPMOANHAMHKHU. KOMHpCCCI/IOHHBIG XOJIOOJUJIBHUKM W  TCIIJIOBBIE HACOCHI. 3HTpOHI/I$I Kak
TepMoArHamMudeckuid noreHuuan. dopmyna s 3HTponuu uiaeanbHOro rasa. Teopema KapHo u
O606HI€HI/IG IOHATHUA OHTPOIMHU KaK TCPMOAHMHAMUYCCKOTO IMOTCHIMAJIA. CBs3b OHTpONIMU C
MHUKPOCOCTOSIHUSIMU UAEaIbHOTO ra3a. CTaTUCTUYECKOE TOJKOBAHUE SHTPOMHUHU. DHTPOIUS U CTENEHb
BbIpokieHUs1 cucrteMbl. @opmyna bonbiimMana. DHtponus u uHpopMmanus. Bospactanue sHTponuu
Mpy HeoOpaTHMBIX TMpolieccaX Ha MpPUMEpe BBHIPABHUBAHUS TEMIIEpaTyphbl JABYX HAXOMAIIUXCA B
KOHTAKTC HArpCThiX TCJI U IPU BbIpABHHBAHUH I[aBJ'IeHI/II\/JI B JIBYX 4HaCTIAX COCyda C ra3oM. HepBoe n
BTOpOE Hauanga TePMOJUHAMHUKHU, M KUBbIE OpraHu3Mbl. [loHATHE O TepMOAMHAMHKE HEOOPaTHMBIX
MPOIIECCOB U OTKPBITHIX CHCTEM. OHTPOIHUS B CHCTEME OpraHu3M - OKpy)Karomas cpea.
[Ipon3BOaCTBO PHTPONMHU B HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Pa3nea 2. DiieKTpru4ecTBO 1 MArHETH3M

JIeKTpUYeCKHe M MATHUTHBIE SIBJICHHUS

ITonsate o IoJIAX, MO CKaJIIpHBIE W BCEKTOPHLIC. XapaKTepI/ICTI/IKI/I BCKTOPHBIX TTOJIEH:
HaIpsDKEHHOCTh, MOTOK, LMPKYJSLMS, CHIOBBIE JUHUM BEKTOpHOro noisd. Cyneprnos3unus IOJeH,
3apsi/ibl, 3aKOH COXPAHEHUs 3aps/I0B.

B3aumoeicTBue HEMOABMKHBIX U IBUKYIIUXCS 3aps10B, PU3NUECKH CMBICII MArHUTHOT'O MOJIS.
[Tone Toueunoro 3apsina (3akoH Kynona) u cuctemsl 3apsiioB. Ilone numnosns. DneKTpocTaTUyecKoe
1oJjie MOJIEKYJIbl M XMMHUYeckue peakiuu. VuTterpanbHast ¢gopma 3akoHa Kymona, teopema [aycca
(nepBoe ypaBHeHue Makcsenna). BeiBox ¢opmyn A HampsKEHHOCTH JIEKTPOCTATUYECKHUX IMOJIeH
3apsDKEHHOTO  MPSIMOTO  TPOBOJA, IJIOCKOCTH, KOHAeHcaropa. Pabora mnepemerieHust 3apsaa B
UIEKTPOCTATUYECKOM  II0Jie, TMOHATHE TNoTeHuMansa. Bropoe ypaBHeHme MakcBemia — ais
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ANEKTPOCTATUKH B HMHTETPANbHOW (hopMe. DieKTpudeckas €MKOCTh OIJHOTO TPOBOJHHUKA U JIBYX
MIPOBOJHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsaKe KOHJIEHCATOPOB. DHEPTHs 3JIEKTPOCTATUYECKOrO
noist.  M3MmeHeHwe  HAmpsHDKEHHOCTH — DJIGKTPUYECKOrO TMOJisi TMPU  BBEACHUU  JUAJICKTPHKA,
MOJISIPU3YEMOCTh  IUAJICKTPUKA, IUANEKTPUYECKass IMPOHUIAEMOCTb. V3MEHEeHHe IUAIEKTPUYECKOM
MIPOHHUIIAEMOCTH TIPU XUMUYECKUX PEAKIUAX U MCIOIb30BaHUE ITOr0 AP (PeKTa. INEKTPUIECKOe MoJIe
B mnpoBojaHUKax. [loHSATHE O TOKEe MPOBOAMMOCTH, BEKTOp TOKAa M CHia TOKa, nuddepeHmaibHas
dopma 3akona Owma. IlepBoe mpaswio Kupxroda. [IpuywHa TOSBICHUS JIEKTPUYECKOTO TOKA B
MIPOBOAHUKE, PU3NYECKUI CMBICI MOHATHS CTOPOHHUX 3JIEKTPUUECKUX CHII. BriBoa 3akona Oma s
Bcel nenu. Bropoe npaBmino Kupxroda. MarautHoe mosie mpsiMoro Toka, OObsICHEHHE €T0 TIOSIBIICHUS
Ha OCHOBAaHMM pEISATUBUCTCKUX MpeacTaBieHuil. VHTerpaibHble ypaBHeHHMs MakcBemna it
MOCTOSIHHBIX MAarHUTHBIX ToJIed. [Ipumepbl BBIYMCICHUS HANPSIKEHHOCTEH MAarHUTOCTATUYECKHUX
nonei. 3akoH buo-Capapa-Jlamnaca. BzanmoneiictBue moseit u 3apsioB (TokoB). @opmyna Jlopenia
JUISL CUJIBI, IEMCTBYIOIIEH Ha 3apsiJi CO CTOPOHBI JIEKTPUUECKOTO M MarHUTHOTO mnoseit. [lpunimn
NEUCTBUSL MacC-CIEKTPOMETPOB M HMX IPUMEHEHHUsT B XUMUU. VHIYKIUMOHHBIE SBICHUS,
TpanchopMaTopel, (HU3MYECKHE TPUHIUIBI WX JEHCTBUSA. OKcTpaToku. llomHas cuctema
MHTETPpAJIbHBIX ypaBHeHUW MakcBemia. CMBICI WIEHOB CHUCTEMBbl ypaBHeHUW MakcBeia,
OMHCHIBAIOIIUX SIBJICHUS, CBSI3AHHBIE C W3MEHEHUSMU DJIEKTPUUECKHUX M MArHUTHBIX BEJIHYHUH BO
BpeMeHU. B3anMOCBSI3b 3JEKTPUUYECKUX U MATHUTHBIX [IEPEMEHHBIX MOJIEH, 3JIEKTPOMAarHUTHOE MOJIE U
manydenue. [lons aBwkymmxcs 3apsgoB. M3mydeHue 57€KTPOMAarHUTHOTO TIOJISi HEPAaBHOMEPHO
JIBUXKyIIUMcs 3apsagoMm. «Ilapagoke» aroma.

Pa3nea 3. OnTuka u aromMHas ¢pusnka

DJIEKTPOMATHUTHOE U3JTy4eHHe H ONITHKA

CB000/IHOE IIEKTPOMArHUTHOE IOJIE U €r0 CYIIECTBOBAHUE B BUJE DJIEKTPOMATHUTHOM BOJIHBI.
[TonepeyHOCTh AMEKTPOMArHUTHHIX BOJH. CKOPOCTH PACIPOCTPaHEHMs 3JIEKTPOMArHUTHBIX BOJIH U
crniocoObl ee u3mepenus. Illkana snekrpomMarHuTHBIX BOJIH. CIOCOOBI TeHEpalui U UCIOJIb30BaHNUE B
HayKe M TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBreHus1, onuchbIBaeMble BOJHOBOM Teopueil ceera. MIHTepdepeHys cBeTa, YCIOBUS MOSBICHUS
CTaTUYECKON HHTEp(PEpEeHIIMOHHON KapTHHBI, WHTepepeHIuss MpH pas3AeleHud (pPOHTA BOJHBI,
IIPOCBETIICHUE ONTUKU, UHTEp(EpOMETprl U UX HcIonb30BaHUe. Dypbe-crekTpomerpsl. [loHsTHE O
rojorpadpuu. Judpakuus, nudpakuus Ha menu. DokycUpoBKa 3JIEKTPOMATHUTHBIX BOJH U CBS3b
pasmepa JUGPAKIMOHHOTO TMATHA C pa3MepaMu peduiekTopoB. OCOOEHHOCTH OpraHu3aluu
PaINOJIOKAIIMOHHON CIIY)KObI. YCIIOBUSA Tepexojia OT BOJHOBOM ONTHKUA K T€OMETPUUYECKON. 30HBI
®penens, 30HHas 1acTuHka Openens Kak GoKycupyromuil saeMenT. AudpakiuonHas pemerka Kak
JUCHeprupyomas cucremMa. AHajlu3 cOCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHoBckas AuQpaxius,
noHATue 00 0OpaTHBIX AU(PPAKIIMOHHBIX 33a7auyaX, pEHTTEHOCTPYKTYPHBII aHAJIN3 M €ro 0COOEHHOCTH
MPUMEHUTEIbHO K OuonormdyeckuMm oObekTam. IlpoctpanctBennas ctpyktypa [JHK u PHK.
JudpakiimoHHBIN Tpeaesn pa3penaneil cnocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBet 1 BellecTBO, MOHIATHE O BTOPUUHBIX BOJHAX, pa3felieHue SHEPTUH Ha IpaHule pasnena ¢as,
PE30HAHCHBIN XapakTep B3aMMOACUCTBUS CBeTa M BellecTBa. Jlucnepcusi, KIaccuueckoe 0ObsCHEHHE
3aBUCHUMOCTH KO3(QHIMEeHTa NPEeJOMIIEHUSI CBETa OT JJMHBI BOJIHBI IMAJIAIOLIEro cBeTa. SIBieHue
JBOMHOTIO JIy4yenpesaoMIIEHUs, MOJIIpU3alis CBETa KpUcTaulaMy. [1osipu30BaHHbI CBET, ONTHYECKAS
aKTUBHOCTb, CaXapOMETpHs, HCIIOJIb30BAHUE SBJICHHS BpalleHHs] IUJIOCKOCTH MOJSpU3alud B
MoJieKyJsipHOi 6uonoruu. @orodaddexr u kBaHTOBas Mpupoaa cBeta. Kpyr siBneHHid, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOMHMYECKOE M MaKpPOCKOIHWYECKOEe B ONTHUKE. JIBOWCTBEHHOCTH
IPUPOJBI CBETA. 3aKOHBI TOIJIOIIEHHS CBETa, IMOHATHE O HeluHEeHHbIX 3¢¢ekrax. OCHOBHBIE
JIEMEHTBI KOHCTPYKLUH CIEKTPO(YOTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBUCUMOCTb OCBEIEHHOCTH
OT BU/Ia OCBETUTEIICH.



JIeMeHTBI YYeHHS O CTPOCHHMH BellecTBa

OcoOeHHocTH TMOBEJEHUS MUKpoudacTHll. I[IpUHUMIBI ONMCaHUS TMOBEACHUS MHKPOYACTHIL,
BOJIHOBass (DYHKIIMsI, COOTHOIIEHHE HeolpeneneHHocTe, BomHa ne bpoitnsa. Ilocrymatsr bopa.
VYpasuenune lpenunrepa (BpeMeHHOE M CTallMOHApHOE), (U3UUECKUN CMBICI BXOISAIIMX B HErO
wieHoB. Pemenue cranuoHapHoro ypaBHeHus Illpeaunrepa pans dYacTuipl B OJHOMEPHOM
MOTEHLIMAJIBHOM SIIIMKE W YaCTUIBl HAa OKPYXHOCTU. YCJIOBHS MOSIBICHHUS KBAHTOBBIX SIBJICHUU.
Bnusinue maccel ¥ 00MacTH JIOKaIM3alMK 4yacTUl. JIBymepHas MOTEHUHUAbHAS SMa, BBIPOXKIACHUE
KBaHTOBBIX COCTOSIHUH U CHATHE BbIpoXKJeHus. [loTeHInanbHas sMa KOHEUHOU TITyOUHBI U BIUSHUE €€
ryOMHBl M IIUPUHBI HA YPOBHH SHEPrHUM 4YacTUIBl. BO3MOXHOCTH JIOKaJM3allMd YacTHUIBI B
npoctpancTBe. TyHHENbHBIN 3¢ ¢dekT. 3anonHeHne ypoBHed W mpuHuun [laynwm, momHas sHEprHs
COBOKYITHOCTH 3JIEKTPOHOB B KBaHTOBOH CHCTE€ME. YPOBHHM DHEPIMHM B aTOME BOJOPOJIA, MEPEXOIbI
MeX1y ypoBHSAMU. VHIWBHUIYadbHOCTh CIIEKTPOB aTOMOB M AMUCCHOHHBIM CHEKTPaJbHBIM aHAIU3.
Metannudeckass MOZAEITb MOJIGKYJIBl U OOBSICHEHHE KOPPENSIUU IIBETHOCTH BemiecTBa U dddekra
COTIPSIKEHHS] XUMUYECKHX CBsi3el B MoJiekynax. HopManbHas U MHBEpCHas 3aCeIEHHOCTh KBAaHTOBBIX
coctosinuii. Ilormomenne, CioOHTaHHOE W BBIHYXJIEHHOE m3nydeHus. Koadpounmentsr DHHIITEHHA.
®opmyna [lnanka. YcuneHnue cBeTa npu NPOXOKISHUN Yepe3 HHBEPCHO 3acelieHHYIo cpeny. [lonsatue
0 Ja3epax.

duznyeckas MPUPOJa XUMUUYECKON CBSI3U. DIEKTPOHHOE CTPOCHHE MHOTO3JEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYMH TMOSBICHUS MPOCTPAHCTBEHHBIX (opM Monekyn. [IpuHnmn
MaKCHMAaJIbHOTO MepeKpbiBaHus. BHyTpeHHee BpallleHHe B MOJIEKYJIaX U €ro poJib B OMOXUMHYECKHX
peakuusx. J[BukeHue 4acTUI] B MHOTOAaTOMHBIX MOJIEKYJIAaX M BUJbl MOJIEKYJISIPHOM CHEKTPOCKOIUH.
CumMMeTpHst MOJIEKYJ U MOSBICHUE MPABUI OTOOpA.

@DOTOXMMUYECKUE PEAKIUM U OCOOCHHOCTH MOTEHUHUAIbHBIX IOBEPXHOCTEM OCHOBHBIX U
BO30YKICHHBIX SJICKTPOHHBIX COCTOSHHM B Mojekynax. Pacmag monexkyn mpu (HoToBO3OYKICHUSX.
dusndeckas npupona ¢orocuHTe3a. TpaHcmopt sHepruu npu (porocuHTe3e. 30HHAS CTPYKTypa
JNEKTPOHHBIX COCTOSIHUI KPUCTAJUIOB. 3allOJHEHHBIE M HE3ANOJHEHHBIE 30HBI. YpoBeHb DepMu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U JUAIEKTPUKUA. OCOOEHHOCTh MPOBOAMMOCTH B MOITYIPOBOJAHHUKAX.

CucrtemaTuka 3JIEMEHTApHBIX YacTULl. 3aKOHBI B3aMMOIPEBPAICHUN YaCTHLl, SJIEPHbIE PEaKIUH,
nedext maccol. CTpoeHue sep, aepHble CUJIbl, yCTOWYMBBIE U HEYCTONYMBBIE sI/1pa, €CTECTBEHHAS U
HCKYCCTBEHHAs PaZlOaKTUBHOCTD. 3aKOHBI PaAMOaKTUBHOTO pacmaja. [TpuHIUIBI
paZMoaKTUBALIMOHHOIO aHayiu3a. «MeueHble» atombl B Ouonoruu. IlyTu ucnonbp3oBaHus saepHOM
JHEPIUH.

3aKOHOMEPHOCTH Pa3BUTHS

[Tonsitue o0 »oBomonMKM B (U3MKe, OMOJOTMM H JPYruX Haykax. [IpoTHBOMOIOXHOCTH
HaIIPaBJIEHHOCTEN ITHX ABOJIIOLIMOHHBIX MpoleccoB. [IyTu npeononenns npoTuBopeyus.

Bpewms B knaccuueckom mupe. Poib nepuoanueckux U HeMepHuoAUUECKUX MPUPOIHBIX MPOLIECCOB
B (OpMHUpPOBaHMH TIOHITHS BpeMeHH. VHBAapHAHTHOCTh MPOCTEUIINX (U3HUECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHbI 3HaKa BpeMeHHU. HepaBHOBECHbBIE TPOIIECCHI B CIIOKHBIX CHCTEMax U MOSIBICHUE
cTpensl BpeMeHH. Poib cimydallHeIX ()akTOpoB B (DOPMHUPOBAHHH CTpENbl BpeMeHU. DIyKTyaluu,
MOSIBJICHHE CaMOOpPraHU3allMd B  OTKPBITBIX CHUCTEMaxX M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuit 3¢ dekt. Porns oudypraruii. [loBegeHre SHTPONUU B OTKPHITHIX CUCTEMAX.

JlonoJTHUTEILHOCTh, COOTBETCTBHE, MPOTrHO03. OOIIHOCTH (PYHAAMEHTAIbLHBIX BHIBOJI0B

puszukn

[IpuHIMI AOMONHUTENBHOCTH W €ro BceoOIIHoCTh. lcmonb3oBaHue MoJeNnei SBICHUN U
00BEKTOB B TIpOIeCCE MO3HAHUS KaK CIIEJACTBHE NMPHUHIIMITA JOMOJHUTEIbHOCTH. OOpaTHBIE 3a7auH,
CyOBeKTUBHBIN (akTop Mpu WX pemieHnH. OTpaHUYEHHOCTh MPHUHIIUIA JTOKA3aTEIhbHOCTH B HAYKE.
[IpuHuMn cooTBeTCTBUS, HAOMIOIAaeMble W HEHAOIOJaeMble BETUYMHBI B (u3uke. TpeOoBaHUS K
¢dopmupoBaHuio ¢GuU3MUECKUX Teopuid. PacmmpeHHOe TOHMMaHHWE TPUHLIMIA JETEPMHUHU3MA.
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CrnyuaiiHOoe ¥ 3aKOHOMEPHOE B IPUPOJE U MPEeesbl NIPUMEHUMOCTH HAay4yHOTo NporHos3a. HayuHsii
MIPOrHO3 B HayKe 00 obmiecTBe. Pu3nka u kubepHeruka. Crnesiire CUCTEMbI U YIIPaBIICHUE.

4.2. Conep:xxaHue JeKIMii

Ne Kon-Bo
HaI/IMeHOBaHI/Ie JICKIOUU
/1 4acoB

1. | DBomonus U COBpeMEHHBIE MOJIEIH (U3HIECKON KapTHHBI MUpa. CoBpeMeHHas 2
dusMKa Kak KylnbTypa HAOJIOACHHIA, MOJCTUPOBAHUS, IKCIECPUMEHTAIBHOTO
WCCJICI0OBAHMS U KOJUYECTBEHHOTO MTPOTHO3UPOBAHUS SIBICHUI IPUPObL. Poib
GU3MKK B Pa3BUTUU TEXHUKH H arpOMPOMBIIUICHHOTO IPOU3BOJICTBA.
Kunematnka MarepuanibHOM TOYKH. KoOOpAMHATHBIA METOJ  ONUCAHUS
nBwkeHn. Kunemarnueckoe ypaBHEHHE JBIKECHUS U ONPEEISIEeMbIE IO HEMY
KMHEMATUYCCKHUE XapaKTEPUCTUKH. BEKTOPHBINM COCOO ONMMUCAHMS JIBHKCHUM.
Bekropsl mepemMernieHus, CKOPOCTH, YCKOPEHHS. YTIIOBBIE XapaKTEPUCTHKU
JBWKEHHUSI 10 OKPYKHOCTH. OJEMEHTbl PEJISTUBUCTCKOW  MEXaHUKH.
[Toctynarel crneuuanbHOM TEOPUM  OTHOCUTENbHOCTH. IIpeoOpasoBanus
Jlopenna. Cnoxenue ckopocteid. OTHOCHUTENBHOCTh [IJIMHBI OTPE3KOB U
JUTUTEIIbHOCTA BPEMEHHBIX HHTEPBAJIOB.

2. | Jlunamuka MaTepualbHOW TOYKM M HOCTYNATEIbHOIO JABMXKEHHsI TBEPIOTO 2
tena. [Ipunuun orHocutenbHOoCcTU. 3akoHbl HbroToHa. Buael cun. JluHamuka
BpalllaTeIbHOIO JBHKEHUSA. MoMeHT cuiabl. MOMEHT HHepUUHM. 3aKOHBI
COXPAHEHHUsI UMITYJIbCa U MOMEHTA UMITYJIbCA.

WuepunanbHple M HEMHEpPLMAJIbHbIE CUCTEMbl OTcuéra. CHJIbl MHEPLUMU IpU

Pa3JIMYHBbIX BUAAX ABUIKCHUS. Pa60Ta, MOIITHOCTb U SHEPTHA. Mexanudeckas
pa60Ta U MOHIHOCTb MHpHU TMOCTYHNATCIbHOM W BpPAIIaTCIIbHOM IBWKCHUAX.
Kunernueckas OHEPIruAa u Teopema o KHUHETHYECKOM OHEPIUH. KOHCGpBaTI/IBHLIe
CUJIbl U MOTCHUUAJIbHAA DSHCEPIUA. HpI/IMCpH MMOTEHIIUAIBHBIX IIOJIEH. 3akoH
COXPAaHCHUS SHCPI'UU B MECXAHUKE.

3. | Mexanunueckue koyieOanus. KuHeMaThka TapMOHWYECKUX  KOJIeOaHWH. 2
Crnosxxenue xKonebaHuil. AKyCTHUECKHE PE30HATOPHI.
Junamuika rapMoHudeckux Konebanuil. JuddepennuanbHoe ypaBHEHHE

KosiebaHui. 3aTyxawlue U BbIHY)XJICHHble KojeOaHus. MexaHuueckuit
pe3oHaHc. Maarauku. MexaHudeckue BOJHBL. BonHOBoe ypaBHeHue. Bunel
BosIH. UHTepdepennus, nudpaxkuus u nucnepcus BoyH. BonHbl 1 nndopmanus.

4. | OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KHUHETHYECKOW Teopuu. MneanbHbiil ras. 2
OcnoBHoe ypaBHeHue MKT u ypaBHEHUE COCTOSHHS UAEATBHOIO rasa.
ArperatHeie cocTtosiHusl U (pa3oBbie mepexojnbl. PeanbHble Ta3bl. CKMKEHHE

ra3oB. OcoOeHHOCTH KUAKOTO cocTosiHus. CTpoeHue KpuctamioB. JleekTs
KPUCTAJUIMYECKOTr0  CTpoeHus. [Ipo4HOCTP W  IUIACTHYHOCTB.  SIBIIEHHA
nepeHoca. Juddys3us, TEIONPOBOAHOCT, U  BHYTpEHHEE  TpEHHE.
MonekynsipHO-KMHETHYECKas TeOpusl SIBICHUH MepeHoca.
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OCHOBBI TEPMOJMHAMHMKHA. BHYTpeHHsAsI »Heprus MW NEpBOE Ha4allo
TepMOAMHAMUKHU. PaboTa M TEmIOEMKOCTh Ta3a MpU Pa3IMYHbIX IpoIeccax.
Bropoii 3akoH TepMoIMHAMMKHU. TergoBble MABUTATEId M XOJOAWIbHbBIE
MamHebl. KIIJ[ TersoBbIX ABUraTened M CTATUCTUYECKHN CMBICH BTOPOTO
3akoHa TepMmoauHaMuku. [lonstue sHTponuu. IloHsTHe O TepmoaMHAMMKE
HEOOPAaTUMBIX MPOIECCOB U OTKPHITHIX CUCTEM.

DIekTpuyecKkuil 3apsia. Bzaumonaeiicteue 3apsaoB. DIEKTPOCTATUYECKOE TOJIE.
Bekrop Hanpsbxk€HHOcTH. Pacy€r snekrpocratudeckux mnosed. llorennman
aJIeKTpocTaTuyeckoro mojisi. Pabota mo nepemelieHu:o  3apsioB B
JJEKTPOCTaTUYECKOM  moze. lloreHmuan ©  rpagvueHT  IOTEHLIMANIA.
OKBUIIOTCHLMAIbHBIE IIOBEPXHOCTU. BemectBo B JIEKTPUYECKOM  IOJE.
[TomsipHble M HenousipHblE MOJEKynsl. [lomspuszanus IUAIEKTpUKOB. BekTtop
cMmemieHusd. IIpoBOOHMKM B 3JEKTPOCTATHYECKOM IOJE. JIEKTPOEMKOCTH
npoBoaHukoB. KonneHcaropsl. IlocTosiHHBIN 35ekTpuueckuil Tok. 3akoH Oma.
OnextponBuxkymas cuna. [IpaBuna Kupxroda u pacd€rel 37eKTpUUYECKHUX
nernerd. Krnaccuueckass Teopus 3JIEKTpONpPOBOAHOCTH. BriBonm 3akona Owa.
ITpupona cepxnpoBoauMocTH. HocuTenu Toka B pasiMUHBIX NMPOBOJHHUKAX.
DNEeMEHTbI TEOPUH AJIEKTPOIPOBOJAHOCTH. [TonynpoBOIHHKMU.
[TonynpoBOHUKOBBIE MPHOOPBL.  DJIeMEHTbl  (PU3UYECKON  3JIEKTPOHHUKH.
KoHTakTHBIE IBIEHUS B METAJUIaX U MOJYNPOBOJHHUKAX. Y CIIEXU COBPEMEHHOMN
HOJYIPOBOJHUKOBON KOMITBIOTEPHOM TeXHUKU. BHOTOKM 1 OnonHpopMaTHKa.

MarnutHoe mosie. B3auMoaeucTBHE  JNEKTPUYECKUX TOKOB. Pacyérsl
MarHuTHeIX mnojed. 3akoH buo-CaBapa-Jlanmaca. MarnutHele CBOMCTBa
BeulectBa. Jlua-, mapa- u  QeppomarHeTuxku. JlomeHbl. DeppuThI.
ONEKTPOMAarHUTHBIE CENapaTopbl B arpoOMH)KEHEpHUM. JIeHCTBHE MarHUTHOIO
NOJIE Ha JJIEKTPUYECKUH TOK W JBHXKYIIMECS 3apsDKeHHble dacTuipl. Cuiia
Amnepa u cuna Jlopenma. Oddext Xomma.  DIEKTpOABHUraTEeNH.
OnexTpoMarHuTHast UHAYKIMs. 3akoH Papanes u npasuio Jlenna. Mexanusm
Bo3HUKHOBeHUs OJIC wunnykuuu. ['eneparopsl rapmonudeckon OJAC wu
TpaHc@opmaTtopsl. THIYKTHUBHOCTh NPOBOJHUKOB. DHEPTUsl MAarHUTHOTO TOJISL.

OnexTpoMarauTHas HHAyKIMs. 3akoH Papanes u npasuio Jlenna. Mexanusm
Bo3HUKHOBeHUsT DJIC wunaykimuu. [enepatopel rapmonuueckot JIC wu
TpaHchopMmaTopbl. THIYKTUBHOCTh MPOBOJHUKOB. DHEPIUsi MArHUTHOTO TTOJISL.
[TepemenHsbIil anexkTpudeckuil Tok. Llenn nepemenHoro toka. 3akoH Oma g
Lenerl ImepeMEeHHOro Toka. IlosHoe conpoTuBIEHHE IIEPEMEHHOMY TOKY.
Bekropras  mmarpamma. Pe3oHaHc B memsaxX — NEPEMEHHOIO  TOKA.
OnexTpoMarauTHoe nose. O6o6menue 3akona dapajes. 3aKOH MOJHOTO TOKA.
Tox cMmemeHns. DNeKTpOMarHuTHeIE BOJIHBL. Y paBHeHHs: MakcBemta. Cucrema
ypaBHeHMII MakcBemna B JIuddepeHIanbHOl M MHTErpajlbHON  (hopMmax.
Bektop YwmoBa-lIlolinTunra. JlaBinenue cBera. ['apMOHHUYECKUN OCHUIUISATOP.
CBoOoHbIE 3JEKTPOMAarHUTHBIE KojieOaHMsA. 3aTyXalollhe U BBIHYXICHHbIE
koneOanus. Pe3onanc. I'enepauus, nepenaya u NpuéM 3IEKTPOMArHUTHBIX
BOJIH. OTKpBITBIA ~ KoJeOaTeNbHBIH  KOHTYP. [Mpunuun ~ paboThI
paavonepenaTydka W paauonpuéMHUKa. Moaynsuus M AETeKTHpPOBaHHE
NIEKTPOMAarHUTHBIX ~ BOJMIH.  Pammonokanuss u  rteneBuaeHue.  Illkana
AIIEKTPOMAarHUTHBIX BOJIH. Pa3nuuHble nuanazoHbl YaCTOT 3JEKTPOMArHUTHBIX
BOJIH, UX XapaKTepHble OCOOCHHOCTH U TEXHUYECKHE CPEACTBA MX MOJTY4EHHUs.
Hcnonp30BaHne BUAMMBIX YIbTPAQUOJIETOBBIX U APYTUX H3JIY4eHUH B
pPacTeHUEBOACTBE U KUBOTHOBOJACTBE. DJIEMEHThI BOJIHOBOW oNTUKHU. [IpuHImn
['toiirenca. MaTepdepennus cBera. KOorepeHTHOCTh M ONTHYECKUN XOJT JTydei.
YcinoBust  MakcuMyma M MHHHMyMa.  MHTepdepomerpbl.  DineMeHTHI
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royiorpadumu. Hudpakums CBeTa. [TpuHIMT ['tolirenca-dpenens.
Hudpakumonnas pemeérka. Cnekrtporpadus. Judpakuus peHTIEHOBCKHX
nydeil. BzaumoneiictBue u3nydeHus ¢ BemectBoMm. Ilonsipusanus cBera mnpu
OTpaXEHMM U IpesnowieHuu. JIBoliHoe syuenpenomiieHue. OnTuuecku
akTuBHble BemlecTBa. Caxapumerpsl. VcKkyccTBeHHass aHU30Tponus H €€
ucnosjp3oBanue. HopmanibHas n aHomanpHas aucrepcust. TernoBoe u3iaydeHue.
AobcomotHO uépHoe Teno. 3akoHbl Kupxroda, Credana-bonpiimana u Buna.
@opmyna I[lnanka. Ontuueckas nupomerpus. Dortorddext. BHemrHmii,
BHYTPEHHUH W  BEHTWIbHBIH  (oTodddekr. VYpaBHeHHE ODHHINTEHHA.
[TIpumenenne ¢orosnementoB. Dddexr Komnrona. JlromMuHecueHTHOE
U3ITy4eHHeE. buontomuHecueHnys. dorobuonoruueckue MIPOLIECCHI.
®dorocunTes. TepmoauHamuka 1 MexaHu3M (HOToCcHHTE3a. buosnepreTuka.

HToro

16

4.3. Copep:xanue 1a00paTOPHBIX 3aHATHIA

HaumenoBanue 1a00paTopHbIX 3aHATUN

Kom-Bo
qacoB

Onpenenenre MOMEHTa HHepu MasiTHuka O6epOeka

N3yuenue konebaHnii MaTeMaTHUECKOTO MAsITHUKA U ONIPEICIICHIE YCKOPCHUS
CBOOOJIHOTO MMAICHUA

OnpeneneHHe BA3KOCTH KUJIKOCTH 110 MECTOY Crokca

HccnenoBanune OJICKTPOCTATUYCCKOI'O MOJIA

I/I3MepeHI/IC FOpI/I3OHTaJ'H:>HOI\/’I COCTaBJISAIOIIEH MAarHUTHOTO MOJIA 3emim

N3yuenune audpakuun cBeTa U ONpeiesieHue JUTMHBI CBETOBOM BOJIHBI TIPU
MOMOIITH TU(PAKIIMOHHON PeréTKI

N (NN NN

Hroro

4.4. Coaep:xaHue NPaAKTHYECKHUX 3aHATHI

/i

HanmenoBanue MPAKTUICCKUX 3aHATHH

Komn-Bo
9acoB

Kunematuka

JlnHamuka

3aKOHEI COXPAaHCHUA

MexaHnYeCKHE KOJICOaHUs M BOJIHBI

DIeMEHTHI MOJIEKYJIIPHOM M CTAaTUCTUYECKON (DU3UKH

OJIEMEHTBI TCPMOANHAMHKN

DJIEKTPOCTATHUKA

ITocTossHHBIM TOK, SJICKTPUYCCKUC NCTIN U MaTCPUAJIBL.

QX N|o|g|Hw N

ITocTostHHOE MAarHUTHOE MOJIE

[EN
o

SJ'IGKTPOMaFHI/ITHI)Ie K0J€0aHus U BOJHEI.

NI N e e L I LS

Hroro

[N
N

4.5. Buabl 1 coep:KaHue cCAaMOCTOATEILHON padoThl 00yUYalouIuXxcst
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4.5.1. Bunsl caMOCTOSATENBbHOM paboThl 00yUYaloMMXCs

Buel camocTosTenbHON paboThl 00yYaromuxcs

KomngecTBo yacos

[ToaroroBka K NpaKTHYECKUM 3aHATHUSIM 80
[TonroroBka Kk 1a00paTOPHBIM 3aHATHUSAM H K 3aIUTE 80
J1a00paTOPHBIX padOT

CaMOCTOSITEIbHOE N3YUYEHUE OTJENIBHBIX TEM U BOIIPOCOB 142
Hroro 302

4.5.2. ConepxaHue cCaMOCTOATEIIbHON paboThl 00y4YarOIUXCs

Ne Kon-Bo
HanmMenoBanue n3ydaeMbIX TEM U BOIPOCOB

T 4acoB

1. Kunematuka. 3amaun OalaIMCTUKHM, HaBEACHUS HA Ledb, ONTUMHU3ALUN 23
JIBUJKECHHUSI, UX TPUMEHEHUE B arPOUHKEHEPHH.

2. Hunamuka. PeaktuBHOe nBmwxkeHue. J[BrmkeHue HeOecHbIX Ten. [lon€tel B 23
KOCMOC. Y CTOMYMBOCTD JBHKEHUA. [ MPOCKOIIBL.

3. 3akoHbl coxpaHeHus. [lepemadya MOUIHOCTH B MEXaHUYECKHX CHCTEMaXx.
[IpobGnema Ge3omopHoro nBMKEeHHs. [Ipobiaema BEYHOro JABUTATENS MEPBOTO 23
poaa.

4. Mexanuueckue KojeOaHUsT M BOJHBI. PacdéT KOHKPETHBIX COCTOSIHUM MU 23
ornpezieieHue COOCTBEHHBIX YACTOT KOJIeOATEIbHBIX CHCTEM

5. DJIEeMEHTBl MOJICKYJISIPHOW ©  cTaTUCTHYeckor (u3uku. OcoOeHHOCTH
JKUJKOrO cocTOosiHUs. [ToBEpXHOCTHOE HATSKEHHE, CMAUYMBAaHUE, KAMMILISAPHL. 23
[TouBeHHas BiIara v MoJuB PaCTCHUM.

6. DNeMEHThl TepMOJMHAMUKU. TemoBas 3HeEpreTuka W €€ HKOJOTUYECKUMA 23
acnekT. Ternaon30sus, METOIbl SKOHOMUH TEILIa.

7. Onektpoctatuka.  CTaTHYecKoe  AJIEKTPUYECTBO.  DJEKTpU3ALMs  Tell. 23
JIBrKeHUE 3apsKEHHBIX YACTHIl B DJIEKTPHUUECKUX MOJIAX. AHAIOTHMH MEXKIY
AJIEKTPOCTATUYECKUM M TPABUTAIIMOHHBIM MOJISIMU.

8. [TocTOSIHHBIN TOK, 3JIEKTPUUYECKHE LIETIH U MaTepUalibl. DIEKTPUUECKHUI TOK B 21
KUJKOCTAX U ra3ax. KopoHHBIN pa3psn. neKTpopuiIbTphL.

9. [TocTtostnHOe MarnuTHoe moJie. IlocTosiHHbIE MarHWThl. MarHuTHoe moJie 20
3emnu. JIBUWKEHHME 3apsOKEHHBIX YACTHI] B MAarHUTHBIX MOJsAX. Macc-
CIIEKTPOMETPHSL.

10. | DnekTpoMarHWTHBIE KoJIeOaHHWsT M BOJHBL. M3o00perenue pammo. Ilepemada 20
curHasoB. Pannocss3p u paguonokanus. MUKpOBOJIHOBAsI TEXHUKA.

11. | I'eomerpuueckast U BoJgHOBas ontuka. OnTudeckue n3o00paxkeHus. MexaHusm 16
3penus, nedexTsl 3peHus. OnTuYecKue sIBICHUs B aTMocdepe.

12. KBanroBass ontuka. JlromuHecueHnus. BwiHyXIeHHOE HW3Iy4CHUE U 16
ONTHYECKWE KBaHTOBbIe TeHepaTopbl. @otonbl. OmbiT béte, sddekr
KomnroHna.

13. DIeMEHTHl KBAaHTOBOW MEXaHUKH M aToMHOW (m3uku. [loctaHoBKa 3amad o 16
IBUKEHUH MukpouacTtuil. OmnepaTopsl (U3HUECKUX BeTWMYMH. KBaHTOBBIE
COCTOSIHMSL.

14. | AToMHOE s1po M 3i€MEHTapHble yacTULbl. MoHM3upyromue H3iydeHus u 16

OII€HKa HuX I[GﬁCTBPIH Ha Marepuajlbl M JXHBBIC OPIraHHU3MBI. MGTOI[BI
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M3MEPEHUS] HMHTEHCUBHOCTH HWOHU3UPYIOIIMX H3Ty4eHUH. EcTecTBeHHBII
paIuanoHHbIN (QoH.

15. | CoBpemenHas ¢uznveckas KapTuHa Mupa. Poib Gpu3uku B pa3BUTHN TEXHUKH 16
Y arporpOMBITIIIEHHOTO IMPOU3BOJICTBA.
Hroro 302

5. Y4eOHO-MeTOAMUYECKOE 00ecTieYeHHe CAaMOCTOSITeIbHOM PadoThl 00yYaK0IIHXCSI
10 JUCIUILINHE

Y4eOHo-MeToauuecKue pa3paboTku umerotes B Hayunoit  6ubimoreke ®I'BOY BO HOxHo-
VYpansckuii AY:

1. Meroanieckue ykazaHusl U KOHTPOJIbHBIC 3aaHus 10 pu3uke [DIeKTpOHHBIN pecypc] : as
CTYJCHTOB 3a04HOU (hopMbl oOyueHus. Y. 1. dusznyeckue OCHOBBI MEeXaHUKU. MonekynsapHas (pu3mnka
u TepMonuHaMuka / coct.: ABneeB M. B. ; FOxHo--Ypanbckuii 'AY, UHCTUTYT arpouH)XeHEpUU .—
Yensounck: KOxuHo-Ypansckuii [AY, 2016 .— 70 c. + un. — ¢ npuwin. — 0,6 MB .— Joctyn u3 cetn
Wutepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — JocTyn w3 nokaibHOW CETH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. MeTtoaudeckie yKa3aHHUs U KOHTPOJbHBIC 3aMaHus 10 Qu3uke [DIeKTPOHHBIN pecypc] : s
CTYIEHTOB 3a04HOM (opmMbl 00ydenus. Y. 2. DnaexTpoauHaMHuKa U KBaHTOBas (u3MKa / cOCT.: ABIeeB
M. B. ; IOxno-Ypansckuii 'AY, Uncturyt arponrkenepun .— Yemssounck: FOYpI'AY, 2016 .— 62
c. + wi. — ¢ npui. — bubmuorp.: c¢. 60 (18 nazs.) .— 0,6 MB .— [loctyn u3 cetu Unrtepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctyn W3 JIOKaubHOM  CETH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf

6. ®oH/I OLIEHOYHBIX CPE/ICTB /ISl MPOBeIeHH s
NMPOMEKYTOUHOI aTTeCTAMU 00y4AIOIIMXCH MO TUCHUIIHHE

Jlns ycTaHOBIIEHHS COOTBETCTBMSI YPOBHSI MOJATOTOBKM oOyuwaromuxcst TpedoBanusim PI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEACTB Ul TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U HPOBEIEHUS
MPOMEXYTOUHON arTecTauuu oOy4aroummxcs no aucuuiinHe. @OOHJ OIEHOYHBIX CPENCTB
npencrasicH B [Ipunoxxennn Nel.

7. OCHOBHAsSI M JONOJTHUTEJIbHASI y4eOHasi IUTEPaTypPa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHUTLINHBI

OcHoBHas U JOTIOJIHUTENbHAS yueOHas muTeparypa umeercs B Hayunoit  Oubnmotexe u
3IEKTPOHHOU MH(pOopMamoHHO-00pa3oBateasHOM cperae DI'BOY BO 0xHo-Ypansckmii [AY.

OcHoBHAaA

I'pabosckuii P.U. Kypc dusuku [DnexkrpoHHBI pecypcel: yued. mocodue / P.M. I'paboBCckuid -

1.1. Mocksa: Jlawp, 2012 - 608 c. - Hocryn kK mnonHoMy Tekcry c¢ caiita DOBC Jladsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

HMBanos U. B. COopHHK 3a/1a4 110 KYPCY OCHOBBLI WU3UKHA U Onodu3uku [DaekTpoHHbI pecypcl:
1.2. / HUsanos U. B. - Mocksa: Jlaup, 2012 - Hoctyn K moaHomy Tekcry ¢ caiita DBC JlaHs:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802
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1.3.

14.

1.5.

1.6.

1.7.

1.1.

1.2.

1.3.

14.

1.5.

1.6.

JIuBenuies H.M. Kypc dusuku [DaexrpoHublii pecypce]: vuebuuk / H.M. JluBennues - Mocksa:
Jlanp, 2012 - 672 c¢. - Jloctym K OOJMHOMY Tekcty ¢ caiita OBC Jladp:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=2780.

Mexanuka. MonekyispHas GU3MKa U TEpMOAMHAMUKA [DIIeKTpOHHBIN pecypc]: 1a00paTopHbIN

MPAKTUKYM 110 (DU3MKE JJIsd CTYJAEHTOB OYHON M 3a04HOM (hOopM OOYYEHMS I10 HAIpaBICHHIO
140400 - "Daekrposneprerrika u snekrporexuuka” / YT'AA; cocr.: E. M. bacapeiruna [u ap.] -
Yenabunck:  UYI'AA, 2012 - 140 c¢. - Jloctym W3  JIOKQJIbHOW  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jocrym u3 ceTH HurepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

Casenbes U. B. Kypc o6uieit ¢usuku: yue6. mocodue: B 3 1. / U. B. Casenbes - CI10.: Jlans,

2007 - T. 1: Mexanuka. MouekyispHas duszuka [DnexkrpoHHbli pecype] - 432 c¢. - JlocTyn K
nosiHOMY TekcTy ¢ caiita DBC Jlanp: http://e.lanbook.com/books/element.php?pll id=71760.

Cagennes 1. B. Kypc obmieil dusuku: yuedbnoe nocobue sl CTyaeHToB By30B: [B 3 1.1/ U. B.

CasenpeB - CII6.: Jlagp, 2008 T. 2: DuexkrpuuyecTBO M MarHeTusM. Boudsl. Onruka

[DaexTponnblii pecypc] - 496 c. - Joctyn K HOoiaHoMy Tekcty ¢ cawta OBC JlaHb:
http://e.lanbook.com/books/element.php?pll id=71761.

Casenpes M. B. COOpHHUK BOIIPOCOB M 3a1ay 110 o0mien dbusuke [DIeKkTpoHHBIH pecypce]: yueo.
nocobue / 1. B. CasenbeB - Mocksa: Jlagp", 2016 - 288 ¢. - JlocTyn K OJHOMY TEKCTY C caiita
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JJomosiHATEIbHAS

Boabkenmreiin B. C. Coopuuk 3aaa4 mo obuiemy kypey dusuku [Tekcer] - C.-Ilerepbypr:
Kuwmxusiii mup, 2003 - 328c.

Bonbkenmreiin B. C. COopHuk 3a1a4 1o oduiemy kypey ¢usuku [Tekct]: Yueb.mocobue amns
BTYy30B / Ilog pen.M1.B.CasenbeBa - M.: Hayka, 1990 - 397c.

I'paboBckuii P.1. Kypc dusuku [DnexkrpoHHbIi pecypel: vueb. mocodue / P.U. 'paboBckuii -
Mocksa: Jlaus, 2012 - 608 c. - Jloctyn k moaHoMy TekcTy ¢ caiita DBbC JlaHs:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

3Bucmadn I'. A. Kypc o6mieii pusmku [Dnekrponublii pecype]: B 3-x 1./ I'. A. 3ucman, O. M.
Tonaec - CII6.: JIanp, 2007- T. 1: MexaHnka, MOJIEKYIIpHas QU3MKA, KOJCOAHHS U BOJHEI
[DaexTpoHHEI pecypc] - 352 ¢. - JlocTyn K MOJHOMY TeKCTy ¢ caiita OBbC Jlanp:
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=508.

HBanos N. B. OcuoBsl husuku v ounodusuku [ DnekrpoHHb pecypcel: / Usanos U. B. -
Mocksa: Jlaue, 2012 - Joctyn K mojHoMY Tekcety ¢ caiita ObC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3801.

Uponos U. E. 3agaun o obmeln dusuke [Daexrporuslii pecype]: / U. E. Uponos - MockBa:
Jlagp", 2016 - 416 c. - JlocTyn K nojiHoMy TekcTy ¢ carta DbC JlaHb:
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http://e.lanbook.com/books/element.php?pll id=71750.

Kanamaukos H. I1. [IpakTUKYM 110 pELIEHUIO 3a1a4 o o0meMy Kypey dusuku. Konebanus u
BoaHbl. Onruka [Daexkrporuslii pecype]: / Kamammankos H.I1.. Koxesaukos H.M.. KoteIpio

1.7.
T.B., Cimpun I'.I'. - Mocksa: Jlagp", 2013 - locTy K nostHoMY TekcTy ¢ carita DbC Jlaub:
http://e.lanbook.com/books/element.php?pll id=38839.
Kanamaukos H. I1. [IpakTUKYM 110 pELMIEHUIO 3a4a4 1o o0memMy Kypey dusuku. OCHOBBI
kBaHTOBOU (pusuku. Ctpoenue Beuiectsa. AToMHas U sziepHas dusuka [ DiaekTpoHHbIN pecypel:
1.8. /Kamamunkos H.I1., Koxxesaukos H.M., Koreipsio T.B., Crimpun I'.I'. - Mocksa: Jlaus", 2014 -
Jloctyn Kk mosmHoMy TekcTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll id=49468.
Kamammaukos H.I1. ®usuka. UarepHeT - TecTupoBaHne 0a30BBIX 3HAHUN [ DIEKTPOHHBIHN
19 pecypel: / H.II. Kanamaukos, H.M. KoxxeBaukoB - Mocksa: Jlaas, 2009 - 150 c. - JlocTym K
" nmonHoMy TekcTy c caiita D5C JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.
110 Casenbes U. B. Kypc ob6nteit dusuku [Tekcer]: Yueb.mocobue juist BTy30B. T.2. DIIEKTPUUECTBO
7" u mar"getusm.Boaubel.Ontuka - 496¢. - M.: Hayka, 1982.
CoOopHuK 3a1a4 o dhusuke [Dunexkrpouuslil pecype]: / P. I1. Bessepxuss, H. H. 'opoxosckuii, P.
111 U. I'paboscknii; [Tox pen. P. K. I'pabosckoro - Mocksa: Jlanb, 2012 - 128 c¢. - JlocTyn K
" nmonHoMy Tekcty c caiita D5C JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.
Iepuoauveckue u3aHus
«[Ipubopsl W TexHHKa »JKcnepuMeHTa», «/locTikenuss Hayku u TexHuku B AlIK»,
«MexaHuzanuss W OJEKTpUPHUKaUsS  CETBCKOro  Xo03sicTBay,  «CHUOMPCKUNH  BECTHHUK

CEJIbCKOXO35MCTBEHHON Haykn», «CeabCKOXO3MCTBEHHbIE MAIIMHBI M TEXHOJOrMu», «Poccuiickas
CEIIbCKOXO035IICTBEHHAs HayKa», «CBETOTEXHHUKA», « JHEPrOHAA30P».

8. Pecypchbl nHGOPMAIMOHHO-TEJIEKOMMYHHKAIIHOHHOM ceTH « AHTEpHET», HEOOX0IUMBbIE
JJIS1 OCBOCHMS IV CHUTLTHHBI

1. EanHoe 0KHO A0CTyma K yueOHO-MeTOInYecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. Yuuepcuretckas oudanorexka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus sl 00y4aIOUIUXCSl TI0 OCBOEHHIO JUCIIHIJIMHBI

Y4eOHo-MeToAMYeCKHE pa3paboTku uMeroTest B Hayunoit Oubnuotexe u 3JIEKTPOHHOU

nHpopMannoHHo-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. Metoauueckue yka3zaHUsl U KOHTPOJIbHBIE 331aHus 10 (pusuke [DneKTpoHHBIN pecypce] @ s

CTYJIEHTOB 3a09HON (opMbl 00yueHus. Y. 1. dusznueckre OCHOBBI MeXaHUKU. MonekymsipHas pu3uka
u TepmoauHaMuka / coct.: ABaeeB M. B. ; KOxuo--Ypanbckuii ['AY, UHCTUTYT arpouHKeHEpUU .—
Yensounck: IOxuHo-Ypansckuiit 'AY, 2016 .— 70 c¢. + wi1. — ¢ mpuin. — 0,6 MB .— Jloctym u3 cetn
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http://e.lanbook.com/books/element.php?pl1_id=71750
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javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
http://biblioclub.ru/

Wutepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — JlocTyn u3 OKaibHOW CETH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. Meroauveckue yKa3aHHs U KOHTPOJIbHBIC 3aaHus 10 (Pu3uke [DIeKTpOHHBIN pecypc] : A
CTY/IEHTOB 3a04HOH (hopmbl 00yuyenus. Y. 2. DiaekTpoauHaMHuKa ¥ KBaHTOBas (pu3uka / cocT.: ABleeB
M. B. ; FOxno-VYpansckuii 'AY, UHcTtutyT arponnxkenepun .— Yensaouuck: OVpl'AY, 2016 .— 62
c. + wi. — ¢ npwi. — bubmmorp.: ¢. 60 (18 nazs.) .— 0,6 MB .— [octyn u3 ceru UnTepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctym W3  JIOKaJbHOW  CETH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf

10. UndopmanmoHHbIe TEXHOJIOTHH, UCIIOJIb3YyeMble MPH OCYLEeCTBJIEHUN 00Pa30BaTeILHOIO
npouecca no JTUCHUILINHE, BKJIOYAs epeyeHb MPOrPaMMHOro odecrieyeHus u
HH(OPMAINMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubnmoTteke ¢ TepMUHAIBHBIX CTAaHIMHA MPEJOCTABISCTCS JOCTYI K 0a3aM JaHHBIX:
- Koncynpsrantllintoc (cpaBouHble IPaBOBbIE CUCTEMBI);

- Texakcnept (nHGOpManMOHHO-cTipaBovHas cucrema 'OCToB);

- «CenpX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAs CUCTEMA).

11. MaTepuajibHO-TeXHUYecKas 0a3a, Heo0OXoAUMAS /ISl OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo AUCHHUILINHE

ITepedyenn y4eOHbIX 1a0opaTopuii, ayIMTOPUIi, KOMIILIOTEPHBIX KJIACCOB
1. Yuebnas naboparopust 2053, ocHalieHHass 0OOpyIOBaHUEM [yl BBINOJHEHUS padoT Mo
pazaeny «MexaHuKay.
2. YuebOHas naboparopust 2093, ocHaiieHHass 0OOpyIOBaHUEM [yl BBINOJHEHUS paboT Mo
paznenam «OnTHKay, «JIEKTPOMATHETUZM.
3. Ayautopus 3103, oOcHameHHass  MYJbTUMEAMMHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BHJICOITPOEKTOP).
ITepeyenb 0CHOBHOIO y4eOHO-1200paTOPHOro 000PyA0BaHKS
1. ®uznuecknii MasiTHUK.
. MareMaTH4eCKuii MasiTHUK.
. Mastauk O6epbexka.
. [Tpubop ATByna.
. [lpyXuHHBIE MasSTHUKU.
. KpyTunpHble MasTHUKH.
. Maarauk Makcsemia.
. BonsHoli MaHOMETD.
. Hacoc.
10. Bentunsrop.
11. Becr BII-4.
12. Becst BJIKT-M.
13. TepmoMeTpsl.
14. ITcuxpomMeTpsl.
15. CreknsiHHBIE TUIIMHPBI.
16. bropetku.
17. HabGop Ten oOTtekaemMoit GopMBI.
18. Habop pa3HOBeCOB.
19. Mara3uHbl COIPOTUBIICHUM.
20. YcraHoBKa U1 U3Y4YEHUsI DJIEKTPOIN3A.
21. PeocratsL.
22. AmnepMeTpsl.

O 03O L B~ Wi
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23. BonbTMeETpHI.

24. KonaeHcatopsl.

25. ConpoTHUBICHUS.

26. AKKyMYJISITOPBI.

27. ConeHoUbI.

28. CepaeyHuKH.

29. TanreHc-raJlbBaHOMETPBI.

30. 'anpBaHOMETPBI

31. HaGop mryHTOB.

32. HabGop 100aBOYHBIX CONTPOTUBIICHHA.

33. DnekTpodopHas MaIlIuHA.

34. DIeKTpOMETPHI.

35. IlocTossHHBIE MarHUTHI.

36. MarHuTHBIE CTPEJIKH.

37. DneKTpoMarHur.

38. Ilonmwxkaronuit Tpancopmarop.

39. Moct Yurcrona.

40. UcTOYHMKH TOCTOSIHHOTO TOKA.

41. Pe3ucropsl.

42. [IpoeknOHHBIN (HOHAPb.

43. BepTukanbHas 1IKaja co IENbIO.

44. HabGop nudpaKImOHHBIX PEIIETOK.

45. Crekrporpad.

46. [IpueMHHK U3ITy4EHHUS.

47. OnTU4ecKuil MUpOMETp.

48. ®otosnement CBII-4.

49. Habop cBeTopuiIbTpOB.

50. JIun3sl.

51. DkpaH.

52. ®oromerp.

53. MlcTOYHUK MOHOXPOMAaTHYECKOIO CBETA.

54. Habop UCTOYHUKOB ONTHYECKOTO U3TYYEHUS.
55. lllTaHreHUMPKYIIH.

56. CexyHIOMEDBHI.

57. YBUY-anmapar.

58. YcTaHOBKY ynbTpadHOneTOBOro 00IyueHHs.
59. YcraHoBKa 10 JIEKTPOHHO-UOHHON 00pabOTKe CEMSH.
60. JIrocTpa UmxeBcKoro.

61. Bnaromepsl.

62. MUKpPOCKOIBI.

63. KoMIIeKTHI TUTaKaTOB IO OCHOBHBIM pasfiesiaM (PH3UKH.
64. KommiekT CTeHJOB MO TMAaTeHTHBIM pa3padoTKaM, CBA3aHHBIM C HCIIOJb30BaHHEM
¢uznyeckux GakTOpoB B arpONPOMBIIIIEHHOM MPOU3BOCTBE.

12. UnHoBanuoHHbIe GopmMbl 00pa3oBaTeIbHbIX TEXHOJIOTUH

Bun 3anatusa
Jlexnun JI3 113
®Dopmbl paboTHI
AHann3 KOHKPETHBIX CUTYaIui - - +
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IIPHJIOKEHHUE Nel

®OH/J OHNEHOYHbLIX CPEIACTB

AJI TEKYILICTO KOHTPOJIA YCIIEBACMOCTH U ITPOBEACHU HpOMe)KYTOHHOﬁ aTTeCTallun

oOyuatomuxcs no aucuuruinae b1.5.18 ®u3uka

Hanpagsnenue noarorosku 35.03.06 ArpounskeHepust

[Tpodpuie TexHosiornueckoe 000py/I0BaHNe 1Jisl XPaAHEHUSs U epepadoTKu
CeJIbCKOXO0351iICTBEHHOM NMPOAYKINH

VYpoBeHb BhICIIET0 00pa3oBaHus — GaKajdaBpUaT

KBanuduxamnus - 6akaaasp

®dopma 00yueHHS — 3a04HAs

20



NS ol

COAEPKAHHUE

Komnerennyu c ykazanuem sTarna ux popmupoBanus B npouecce ocBoeHus: OITOIT
IToka3zaTenu, KpUTEPHH U ILIKaJIa OLIEHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUH

TunoBbsle KOHTPOJIBHBIE 3aJaHHs W (WJIM) WHBIE MaTepuaibl, HEOOXOIMMBIE IS OLEHKU
3HaHUM, yMEHUH, HABBIKOB M (WJIM) OIBITA AEATEJBHOCTH, XAPaKTEPU3YIOIIUX 3Tar(bl)
(dhopMupoBanus KoMmrieTeHIui B mporecce ocBoenus OITOIT

Mertoanuueckre MaTepuallbl, ONpeNeNIole MPOLEAYpbl OLEHMBAHUSA 3HAHUM, yMEHUH,
HaBBIKOB M (WJIM) OIBITAa JEATEIBHOCTH, XapakTepu3yoomux iT1an(sl)  (GopMHUpPOBaHUS
KOMIIETEHIIUH

4.1.  OueHOYHBIC CPEICTBA ISl IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBaEMOCTH
4.1.1. YcTHBIH OTBET Ha MPAKTHYECKOM 3aHSATUH

4.1.2. Oruer o nabopatopHoit pabote
4.1.3. KouTpoabsHas padora
4.1.4. Amnanu3 KOHKPETHBIX CUTYyaIlHii
4.2.  Ilpouemypsl U OIICHOYHBIC CPEICTBA ISl IPOBEICHUS IIPOMEKYTOYHOM aTTeCTAIlUH
4.2.1. 3auer
4.2.2. Dk3aMeH
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1. KommneTeHUHH ¢ yKa3aHnueM 3Tana ux popmupoBanus B npouecce ocsoenusi OINOII

KoMmerenmuu no qaHHOM nuciuiuivae GopMupyroTcs Ha 6a30BOM dTarle.

KonTponupyemsie KonTtposupyembie pe3ynbTaThl 00y4eHHUs 10 AUCIUTUINHE
pe3yabTaThI 3HaHUS YMEHUS HaBBIKH
ocBoenust OIIOII
(KOMIIETEHITNN )
OIIK-2 Oo6yuarommiicst pomkeH | OOyuaronuiics mopkeH | OOyJarommiics JOHKEeH
CHOCOOHOCTH K 3HATh: OCHOBHBIC | YMETh:  HUCIIOJIB30BATh | BIAJICTh: HaBBIKAMU
MCTIOJIb30BaHUIO ¢dusnveckue  3aKOHBI, | OCHOBHBIC (DU3MUYCCKHE | OMMCAHUS  OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBICHHSI W IPOIECCHI, | 3aKOHBI B | GU3NYECKUX 3aKOHOB,
€CTECTBCHHOHAYYHBIX | HA KOTOPBIX OCHOBaHBI | MpodeccrnoHAIBHOM SIBIICHUH W TPOIIECCOB,
JTUCHIUTUIAH B NPUHIUIBL  JICHCTBUSA | ACATEIBHOCTH - | HA KOTOPBIX OCHOBAHbI
npoeCCHOHATLHON | 0OBEKTOB (b1.5.18-Y.1) NPUHLUIBL  JIEHCTBUS
NS TeITbHOCTH; npoeCCUOHATLHON 00BEKTOB
JeSITeTbHOCTH — npodecCuOHATBLHON
(b1.5.18-3.1) NEeATEIbHOCTH -
(b1.b.18-H.1)

OIIK-4 Ob6yyaromumiics gomkeH | OOyuatomuiics nomkeH | OOydarommiics JOKEeH
CIIOCOOHOCTH peliaTh | 3HATh: yMETh:  KCIIOJIb30BaTh | BIIAICTh: HaBBIKAMU
WH)KCHEPHBIC 33]]aUul | OCHOBHBIC 3aKOHBI | OCHOBHbBIE 3aKOHBI | PEUICHUS HHKEHEPHBIX

C WCIIOJTIb30BAaHUEM | MEXaHUKH, MEXaHHKH, 3aaq C
OCHOBHBIX 3aKOHOB | JIGKTPOTEXHUKH, AJIEKTPOTEXHUKH, UCTIOJIb30BaHUEM
MEXaHHUKH, THJIPABIIUKH, THJIPABIIUKH, OCHOBHBIX 3aKOHOB
AJIEKTPOTEXHUKH, | TEPMOJUHAMHUKHU U | TePMOJUHAMUKH U | MEXaHHKH,
THJIPABIIAKH, TEIIOMAacCOOOMEeHa, TEIIOMACCOOOMEHA JUTSI | SJIEKTPOTEXHUKH,
TEPMOJIMHAMHUKHN U | HEOOXOAUMBIC JUISL | PELICHUST WHXKEHEPHBIX | TUAPABIINKH,
TerioMaccooOMeHa | pelleHus WHXXeHepHbIX | 3a7ad - (b1.5.18-Y.2) TEPMOJAVHAMUKH 51
3amay - (b1.5.18-3.2) TeIioMaccooOMeHa -
(b1.b.18-H.2)

2. HOK333Te.]'ll/l, KPUTECPHUHA U HIKAJIA OHCHUBAHUA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHLii

IToka3zarenu Kputepun u 1mkasna olleHUBaHUS pe3yabTaTOB 00YUEHUs O AUCIUTIINHE
OLICHUBAHUs
(3VH) Henocrarounslii JlocTatouHsIit Cpennuil ypoBeHb BrIcoknii ypoBeHb
YPOBEHb YPOBEHb
b1.5.18-3.1 OOyuaromuiicst He OOyyatomuiicst ciabo OOyyaromuiicst OOyyaronuiicst ¢
3HACT OCHOBHEIC 3HACcT OCHOBHEIC HE3HAYUTCIIbHBIMU Tpe6yeM01‘?1 CTCIICHBIO

(u3nyecKre 3aKOHBI,
SIBJIICHUS U IIPOLECCBI,
Ha KOTOPBIX
OCHOBAHBbI IIPUHIUIIBI

(1)I/I3I/I‘~IGCKI/IC 3aKOHBI,
SIBJICHUS U ITPOLECCHI,
Ha KOTOPbIX OCHOBAaHbI

TTPUHIUIIBI IEUCTBHS

OLIMOKaMU U
OTIEIbHBIMHU

npoOenaMu 3HaeT
OCHOBHEBIE (pr3H4ecKue

ITOJTHOTBI U TOYHOCTH
3HACT OCHOBHBIC
(bu3mueckue 3aKOHBI,
SIBJICHUS ¥ TIPOIIECCHI,

}leﬁCTBI/IH 06’I)CKTOB 06'I)GKTOB 3aKOHBI, ABJICHUA U Ha KOTOPBIX OCHOBAaHbI
npodeccruoHaTLHOM npodeccuoHATEHOM IIPOLIECCHI, HA KOTOPBIX MIPUHIIUIIBI AEHCTBUA
ACATCIIBHOCTHU ACATCIIBHOCTHU — OCHOBAHBI ITPUHITUIIBI 06’I)CKTOB
NEHCTBUS 00BEKTOB npodeccrnoHaTEHOM
npodeCCHOHATBHOM JIESITeIIbHOCTH
JIESTEITBHOCTH

22




b1.b.18-V¥.1 OOyyaromuiicst He OOyyatomuiicst cnabo OOyyatomuiicst ymeer OOyyaronuiicst ymeer
yMeeT HCII0JIb30BaTh yMeeT HCIIOJIb30BAaTh HCIIOB30BaTh HCIIOJIB30BAaTh
OCHOBHEIE OCHOBHBIC (pr3WdecKre | OCHOBHBIC (PM3MUYECKHE | OCHOBHEIC (hM3MIECKHE
(bu3nIecKHe 3aKOHBI B 3aKOHBI B 3aKOHBI B 3aKOHBI B
po¢eCCHOHATBHO po¢eCCHOHATBHOI npodeccCHOHATBHOM npogeccCHOHATBHOM
JeATEIEHOCTH JeSTEeIbHOCTH JeATEIEHOCTH C JeATEeITEHOCTH
HE3HAYUTEeIILHBIMH
3aTpyIHEHUSIMU
b1.b.18-H.1 OO0yuaroniuiics He OOyuarommiics cnado OOyuaronmiics ¢ OO0y4aronuiics
BJIa/iceT HAaBBIKAMH BJIaJIeeT HaBbIKAMHU HeOOJIBLIINMU CBOOO/IHO Bi1aieeT
NPUMEHEHHUS NPUMEHEHHUS] OCHOBHBIX 3aTpyAHCHUAMH HaBBIKAMH IPUMEHCHHUSI
OCHOBHBIX (hu3MUECKUX 3aKOHOB B BJIajieeT HaBbIKAMU OCHOBHBIX (PU3HUYECKHUX
(u3MYECKHUX 3aKOHOB npodecCHOHANBEHON MIPUMEHEHHNS] OCHOBHBIX 3aKOHOB B
B IpO(heCCHOHAITLHOM JIeSITeIbHOCTH (U3MYECKHX 3aKOHOB B npodeccHoHaIBLHOM
JeATEIEHOCTH npodecCHOHATBHON JeATEeIEHOCTH
JeATEIbHOCTH
b1.5.18-3.2 OO0yJatomimiics: He Obyuarommiics cnabo OObyuarommiics ¢ OO6yJarommiics ¢
3HAeT OCHOBHEIC 3HAeT OCHOBHBIC 3aKOHBI HE3HAYUTEIILHBIMH TpeOyeMoii CTeNeHBI0
3aKOHBI MCXaHUKH, MEXaHHKH, OmMOKaMHy | MIOJTHOTHI ¥ TOYHOCTH
JNIEKTPOTEXHHKH, JNIEKTPOTEXHHKH, OT/ICNIbHBIMH 3HAET OCHOBHBIC 3aKOHBI
THAPABIUKH, THAPABIUKH, npoOeTaMu 3HaeT MEXaHHKH,
TEPMOJMHAMUKY U TEpMOAWHAMUKY U OCHOBHBIE 3aKOHBI JNEKTPOTEXHHKH,
TeraoMaccooOMeHa, TeImIoMaccoooMeHa, MEXaHHKH, THIPABIIHKH,
KOTOpBIE KOTOPBIE UCTIOJIB3YIOTCS JNIEKTPOTEXHHKH, TEPMOJIMHAMUKH U
UCTIOJIB3YIOTCS B B peLICHUU THIPaBIIUKH, TeromMaccooOMeHa,
peuieHun WH)KEHEPHBIX 33/1a4 TEPMOJIMHAMUKH U KOTOPBIE UCTIONIB3YIOTCSI
WHXXCHEPHBIX 3a1a4 TerIoMaccoooMeHa, B peLICHUU
KOTOPBIE HCIONb3YIOTCS WHXXCHEPHBIX 3a/1a4d
B peLICHHU
MHXXCHEPHBIX 3a1a4
b1.b.18-Y.2 OO0yJaronimiicst He Oobyuarommiics cnabdo OOyuarommiicss ymeet OOyuarommiicst ymeet
YMeeT peliath yMeeT peniaTh peniaTh HHKECHEPHBIE peniaTh HHKEHEPHBIE
WH)XCHEPHBIE 33/1a4d | HH)KCHEpHbIE 3aJa4H C 3a/1a9H C 3a/1a9M ¢
C MCIOJIb30BaHUEM UCIIOJIb30BaHUEM UCIIOJIb30BaHHEM UCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
MEXaHUKH, MEXaHHUKH, MEXaHUKH, MEXaHUKH,
AIIEKTPOTEXHHKH, AIIEKTPOTEXHUKH, JNIEKTPOTEXHHKH, JNEKTPOTEXHUKH,
THJIPaBIIIKH, THJIPABIIUKY, THJPaBIIUKH, THJIPaBIIUKH,
TEPMOJMHAMUKH U TEpPMOJMHAMUKH U TEPMOJIMHAMUKH U TEPMOJIMHAMUKH U
TersioMaccoobMeHa TeroMaccoooMeHa TEIIOMaccooOMeHa ¢ TerioMaccoooMeHa
HE3HAYUTEIIbHBIMH
3aTpYAHCHUSAMH
b1.5.18-H.2 OO0yJaromnimiicst He Oobyuarommiics cnado OO0yuarommiics ¢ OO0yJatonruiics
BJIaJICET HAaBBIKAMH BJIaJIceT HABBIKAMHU HEOOJBITUMH CBOOOJHO BIIaJiceT
pemeHus PeLICHUs] HH)KEHEPHBIX 3aTPyIHEHUAMH HABBIKaMH PEILCHUS
MH)KCHEPHBIX 33/1a41 3aJ1a4H C BJIajIeeT HaBbIKAMU MH)KCHEPHBIX 33/1a4H C
C MCHOJIb30BaHUEM HCIIOIb30BaHHEM peLICHUs HHKEHEPHBIX HCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3a]a4u ¢ OCHOBHBIX 3aKOHOB
MEXaHHUKH, MEXaHHUKH, UCIIOJIb30BaHUEM MEXaHHUKH,
AIIEKTPOTEXHUKH, ANIEKTPOTEXHHUKH, OCHOBHBIX 3aKOHOB INEKTPOTEXHHUKH,
THJIPaBIIUKH, THJIPABIIUKY, MEXaHUKH, THJIPaBIIUKH,
TEPMOJMHAMUKH U TEpMOANHAMUKH U JNIEKTPOTEXHHKH, TEPMOTUHAMHUKH U
TerIoMaccooOMeHa TeromMaccooOMeHa THPaBIIUKH, TerIoMaccooOMena
TEPMOIMHAMHUKH U
TerIoMaccooOMeHa
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHUI, YMEHHM M HABBIKOB U (MJIM) ONBITA IEATEIHLHOCTH, XapPAKTEPHU3YIOUIUX ITAIbI
(popmupoBanus komnerenuuii B npouecce ocsoenuss OINOII

TumoBeie KOHTPOJIBHBIC 3a/IaHUSI U MAaTEPUAIbI, HEOOXOIUMBIE ISl OLECHKH 3HAaHUH, YMECHHUNA U
HaBBIKOB, XapaKTEPU3YIOUMX 0a30BbIA 3Tanm (OPMUPOBAHUS KOMIIETCHIMH B IPOIECCE OCBOCHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. Meronuyeckue yKka3aHus U KOHTPOJBHBIC 3a/1aHUs 10 (hU3HKe [DICKTPOHHBINA pecypc] : s
CTYJICHTOB 3a049HON (opMbl 00yueHus. Y. 1. dusznueckre OCHOBBI MeXaHUKU. MoJiekyisipHas pu3nuka
u TepMmoauHaMuka / coct.: ABaeeB M. B. ; KOxuo--Ypanbckuii ['AY, MHCTUTYT arpouHXeHEpUU .—
Yensounck: IOxuHo-Ypansckuii 'AY, 2016 .— 70 c¢. + wi1. — ¢ npuin. — 0,6 MB .— Jloctym u3 cetn
Wurepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — [loctyn u3 JOKaabHOH CETH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. Meroanueckue yKa3aHus ¥ KOHTPOJbHBIC 3a1aHus 10 (pu3uKe [ DIEKTPOHHBIA pecypc| : s
CTYIEHTOB 3a04HOU (opMbl 00yueHus. Y. 2. DnekTpoArHaMUKa U KBaHTOBas (¢u3uKa / cocT.: ABeeB
M. B. ; IOxno-VYpanbckuii 'AY, Uncturyt arponmkenepun .— Yemssounck: FOYpI'AY, 2016 .— 62
c. + wi. — ¢ npui. — bubmuorp.: c. 60 (18 nazs.) .— 0,6 MB .— [loctyn u3 cetu Unrtepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctyn W3  JIOKaJbHOH  CETH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf
Meroanueckue pa3pabOTKH, yKa3aHHBIC B M. 3, UCIOJIB3YIOTCS MPU aHAIM3€ KOHKPETHBIX CHUTYyaIui
(cm. . 12 PILJT).

4. MeToauveckne MaTepHaJIbl, ONpeessolue Npoue1ypbl OllecHNBAHUS 3HAHUIA,
YMeHUii, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaKTePU3yI0IMX ITan(bl)
¢GopMupoBaHMS KOMIIETEHLIMH
B nmaHHOM pazzmene METOOUYECKHE MaTepHuaibl, ONPEACINISIONINE TPOLEAYpPhl OLECHUBAHUS
3HaHWUW, YMEHUH, HABBIKOB, XapaKTEpHU3YIOIIUX 0a30BbIi 3Tanm (GOpMHUPOBAHUS KOMIETEHIUN IO
JUCHUITIIINHE «q)I/ISI/IKa», MPUBCACHBI IPUMCHUTCIIBHO K KAXKAOMY M3 UCIOJIB3YEMBIX BUAOB TCKYIICTO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAlluU 00YUJaOIUXCS.

4.1. OueHo4HbIe CpeACTBA /sl NPOBEACHHUS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHATHH

YCTHBI OTBET Ha MNPAKTUYECKOM 3aHATUM HCIOJIB3YETCA U1 OLICHKHM KadecTBa OCBOEHUS
oOyyaroluMcsi OCHOBHOM MpodeccnoHalbHOM 00pa3oBaTeIbHOM MporpaMmbl IO OTIEIbHBIM
BOMpOCaM M TeMaM JTUCHMIUIMHBL. TeMbl M IUIaHBl 3aHATUH (CM. MeTOoJpa3paboTKH...) 3apaHee
COO0MIAIOTCS 00YYAIOUMCS.

OTBeT OLIEHMBAETCA  OLEHKOM  «OTIMYHO», «XOPOLIO»,  «YAOBJIETBOPUTEIBHO» WU
«HEY/IOBJIETBOPUTEIILHO.

Kputepun onenku orBera (Taln.) TOBOAATCA A0 CBEJIEHHsS OOYdYalOIIMXCS B Hayaje 3aHSATHIL.
Onenka oObsBIsSETCS 00yJaroeMycsi HEIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

IlIkana Kpurtepun ouenuBanus

- 00yUaroUIiCs TOTHO YCBOWII YUeOHBINM MaTepua;

- IIPOABIIAACT HaBBIKH aHaJIu3a, O606I_HeHI/ISI, KPUTHYCCKOI'O
OCMBICIICHHUA U BOCIPUATHA HH(bOpMaHHH, HaBBbIKM  OIIMCAHUS
OCHOBHBIX (PU3MUYECKUX 3aKOHOB, SIBICHUI U MPOLIECCOB;

- Marepuajg W3JI0KE€H TpaMOTHO, B OINPEICICHHOW JIOTHYECKOU

OneHka 5
(oTIMYHO)
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MOCIEA0BATCIbHOCTHU, TOYHO HCIIOJB3YCTCA TECPMHUHOJIOTUA;

- IIOKa3aHO YMCHHC HIUIIOCTPUPOBATh TCOPETUUYCCKHUE I10JIOKCHUA
KOHKPCTHBIMU ITpUMEPAMU, IPUMEHATH UX B HOBOH CUTYyalluu;

- IPOACMOHCTPUPOBAHO YMCHUE PEIIATH 3aJ1a4H,

- MOTr'yT OBITh A0MYHICHBI OJHAa—ABC HCTOYHOCTHU IIpU OCBCIICHHUU
BTOPOCTCIICHHBLIX BOIIPOCOB.

Ouenka 4
(xoporo)

OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSIM Ha OLEHKY «5», HO MIPH
STOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:

- B YCBOCHHH y4e€0OHOro marepuaia JOIMYIIeHbl HeOOJbIINe MPOoOebl,
HE MCKa3UBILKE COJICP)KAHUE OTBETA;

- B pEIICHUU 3a]1a4 JONYIEHbl HE3HAYUTEIbHbIE HETOYHOCTH.

OneHka 3
(YZIOBJIETBOPUTEIHHO)

- HCIIOJIHO MJIM HCIIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUC MaTCpHUajia,
HO IIOKa3aHO o61uee IIOHUMAaHHE BOIIpOCa W MPOACMOHCTPHPOBAHBI
YMCHMU:A, JO0CTATOYHBIC AJIA JaabHEHIIIETo YCBOCHUA Marcpualia,

- HMCIIHCh 3aTpyAHCHHA WU JOITYHICHBL OIINOKH B OIIpCACIICHUHA
HOHSITI/II\/JI, HCIIOJIb30BAHUHW TCPMHUHOJIOTHHU, OIMCAHUH (1)I/I3I/III€CKI/IX
3aKOHOB, SIBIICHUU U IMpoucCCOB, pCUICHUU 3aJia4, UCIIPABJICHHBIC I1OCJIC
HCCKOJIbKUX HaBOAAIIHNX BOIIPOCOB,

- HCIIOJIHOC 3HAHUC TCOPCTHUUCCKOIO MarcpHajia, o6yqa10u11/n71051 HC
MOXCET NPUMCHHUTL TCOPHIO B HOBOH CUTYyalluu.

Orenka 2
(HEeYIOBIIETBOPUTENBHO)

- HC PACKPBITO OCHOBHOC COACPIKAHUC y‘IC6HOFO Marepuala,

- O6H8.py>KeH0 HE3HAHHE WM HENOHUMaHWe OOoNbIIeH HMau Haubojee
Ba)XHOM 4acTH yqe6Hor0 Marcpualia,

- JOIIYIICHBI OIIHMOKH B OIIpCACIICHUA HOHHTHﬁ, IIpHU UCIIO0JIb30BAHUH
TCPMHUHOJIOTHH, B OIHMCAHHUHU (1)I/I3I/I‘leCKI/IX 3aKOHOB, SABIICHUH U
nmponeccoB, PpPCIICHWM 3aaa4d, KOTOPLIC HE HUCIPABJICHBI ITOCIIC
HCCKOJIbKUX HABOASAIINX BOIIPOCOB.

Otuer o nabopaTopHOl pabOTe UCIIONIB3YETCs ISl OLIEHKH Ka4eCTBa OCBOCHUS 00Y4arOIIUMCS
OCHOBHOM TIpo(pecCHOHATLHON 00pa30oBaTeIbHOM MPOrpaMMBbl TIO OTAEIBHBIM TeMaM JHCIUILIAHEIL.
Copepxannie u popMa oT4ETa IO JTA0OPATOPHBIM pabOTaM MPUBOAUTCSA B METOJUYECKUX YKA3aHHSIX K
naboparopubiM paboram (. 3 ®POC). CoxpepkaHue oTyeTa U KPUTEPHH OIEHKM oTuyeTa (Taldu.)
JOBOJSTCS 10 CBEACHUA OOydYaroImMXcs B Hadaje 3aHATHH. OTYeT OIEHHBAeTCs MO YCMOTPEHUIO
MIPEToIaBaTeNsi ONEHKOW «OTIMYHOY», «XOPOIIO», «YHAOBIETBOPUTEIHEHOY», «HEYIOBICTBOPUTEIHLHO
W OIIEHKOH «3auTeHO», «HE 3auTeHo». OIeHKa «3auTeHO» CTaBUTCA oOydarommmcsi, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPUSM, YCTAHOBICHHBIM JJISI TMOJIOKHUTEIBHBIX OICHOK («OTIUYHOY,
«XOPOIIO», «yTOBIECTBOPUTEIHHOY). OlleHKa OOBABISIETCS 00YJaIOMEMYCsl HEMTOCPEIICTBEHHO ITOCIIE

cJadyn OT4ucTaA.

4.1.2. Otuer 110 J1abopaTopHOM padboTe

Ikana Kputepuu onenuBanus
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOJIHOE BJIa/IEHHE TEPMUHOJIOTHEH;
Ouenka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXKJEHHs NPH OTBETE Ha
(oTIHuHO) KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHUE ONUCHIBATh (PU3NUECKHE 3aKOHBI, SIBJICHUS U MTPOLECCHI;
- YMCHUC IMIPOBOJWUTH U OLICHUBATD PE3YJILTAThI H3MGp€HHI71;
- ciocoOHOCTh PEeIIaTh 334a4H.
Ouenka 4 - U3JIOKEHUE MaTepuasa JJOTUYHO, TPAaMOTHO;
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(xoporo) - cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEI;

- OCO3HaHHOE MPHMEHEHHE TEOPETUYECKUX 3HAHUH [UIS OINUCAHHS
(U3NYECKUX 3aKOHOB, SIBICHHH M IPOILECCOB, PEIICHHUS KOHKPETHBIX
3a1a4, IMpOBEACHUS U OLECHMBAHUSA pE3ylbTAaTOB H3MEPEHUM, HO
coJiepkaHue u (hopMa OTBETA UMEIOT OTJICIbHBIC HETOYHOCTH.

- U3JI0XKCHUE MaTepHaa HEIloJIHO, HeIOCIe0BaTEeIbHO,
- HCETOYHOCTH B OIPCACICHUU HOHHTHﬁ, B MNPUMCHCHUUA 3HAaHUH JJIA
OnucaHust (HU3MUECKUX 3aKOHOB, SIBJICHUH U TIPOIECCOB, PpEHICHUS
KOHKPETHBIX 33]1a4, IIPOBEJICHUS U OLICHUBAHHS PE3yJIbTaTOB H3MEPEHHUH,
- 3aTPY/IHCHUS] B 00OCHOBaHHH CBOHX CY)KICHHIA;

- oOHapyXMBaeTcs HENOCTATOYHO TJIyOOKOEe IMOHMMAaHUE H3Y4YEHHOTO
MarepHana.

Onenka 3
(YZIOBJIETBOPUTEIIHHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUYCCKHUX 3HAHMIA, JOMYIIEHBI OITHOKU

B OIPEACICHUM MOHATHA U ONMUCAHUM (DU3MYECKUX 3aKOHOB, SBICHUU U
Onenka 2 MPOLIECCOB, MCKAKEH HX CMBICI, HE PELICHBI 3aJayd, HE MPaBUIbHO

(HEYIOBIIETBOPUTEIIBHO) | OIICHUBAIOTCS PE3YJIbTATHI H3MEPEHUI;

- HEe3HAaHWE OCHOBHOTO MaTepuaia y4eOHOW MPOTrpaMMEbI, JOMYCKAIOTCS

rpyOblie OIMMOKH B U3JI0KEHUU.

Hlkana Kpurepun oueHuBanus

- U3JI0’)KEHHE MaTepHala JJIOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJI€HHE TEPMUHOJIOTHEN;

- YMEHHUE BbICKa3bIBaTh U OOOCHOBATH CBOM CYXKICHHUS IPU OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUECKHUE 3aKOHBI, SIBJIEHUS U IIPOLIECCHI;

- YMEHHE NPOBOIUTH U OILICHUBATh PE3YJIbTaThl H3MEPEHUII;
- CIIOCOOHOCTH pellaTh WH)XEHEPHbIE 3a/1auM (JOMyCKAeTCsl Hallnuue
MaJIO3HAYUTENBHBIX OIIMOOK HMJIM HEJOCTAaTOYHO MOJHOE PacKpbITHE
COJIep’)KaHUE BOMPOCA WM  TOTPEHIHOCTh  HEMPUHIUIHAIBHOTO
XapakTepa B OTBETE HA BOIIPOCHI).

O1eHKa «3a4TEHO0»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUYECKUX 3HAHWM; OMYIIEHbI
OLIMOKU B ONpeAENeHUN MOHITUNH M ONMHUCAHWU (PU3UUYECKUX 3aKOHOB,
SBJICHUM W TIPOLECCOB, MCKAXEH MX CMBICI, HE PELIEHBI 3a/la4yd, HE
MPaBIWJIBHO OLIEHUBAIOTCS PE3yJIbTaThl U3MEPEHUIA;

- HE3HaHUE OCHOBHOI'O MaTepuaia yueOHO! NporpaMmsl, JOMYCKaIOTCS
rpyOble OITMOKH B M3JI0KEHUU.

Or1eHKa «HE 3aUYTEHOY

4.1.3. KoutpomnbHas pabota

KonTponbnas padora (KP) sBnsiercss mpoayKToM, NOTy4aeMbIM B pe3yibTaTe CaMOCTOSATEIbHOTO
IUTAHUPOBAHMS M BBIOJHEHHUs Y4eOHBIX 3amay. KoHTponbHast paboTa MO3BOJSET OLEHUTh 3HAHUS U
YMEHHSI CTYIEHTOB, a TakXKe YypOBEHb CGHOPMHUPOBAHHOCTH HABBIKOB IpH paboTe ¢ y4yeOHOM
JUTEPaTypoi U IpyrMMHU UCTOYHHKAaMU. THUIIOBBIE 3a7jauyl TIO BCEM TeMaM, a TaKkke MHU(PBI U 3aJaHNus
IUIL CaMOCTOSATENBHOTO PEUIEHUs COEpKaTcs B y4eOHO-METOIMYECKUX pa3paboTkax Kadenapsl m. 3.
®OC. Onenka 00BABISAETCS CTYAEHTY HEMOCPEACTBEHHO MOCTe MPOBEPKU KOHTPOJIBHON PaOOTHI.

IIxkana Kpurepumn oueHnBanus

Onenka 5 Conepxanne KP mnomHocTel0 cooTrBeTcTBYyeT 3amanHuto. KP comepxut

(OTIHuHO) JIOTUYHOE, TOCJIE0BAaTEeIbHOE HW3JI0XKEHHE Marepuana ¢ MPaBUIbHBIM
pelIeHUEM 3aau.
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Ouenka 4 Copnepxanne KP monHOcThO cooTBeTcTBYEeT 3amanuto. KP comepxur
JIOTUYHOE, I0CJEI0BAaTEIbHOE H3JI0KEHUE MaTepuajla C IPaBUIbHBIM
pemieHreM 3anad. MMeroTcss OfHA-ABE HECYIIECTBEHHbIE OIIMOKH B
HCIOJIb30BAHUU CAWHUL] UBMCHCHHS, B ITOCTPOCHHBIX rpa(bmcax, cxemax
UT.J

(xopor1o)

Onenka 3 Conmepxxanne  KP  dyacTMuHO  HE  COOTBETICTBYET  3aJaHMIO.
ITpocmaTpuBaeTcss  HEMOCIECIOBATENBHOCTh  W3JI0KCHHA  MaTepuala,
IIPEICTaBIICHbI HEZ0CTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
II0JI0’KEHH s, UCIIOIb30BaHHbIE IIPU pEIICHNH 3a1ad. MMeroTcs ommbku B
HCIIOJIb30BAHUU CAWMHUL] HU3MCHCHUA, B IIOJIYYCHHBIX pPE3yJibTaTax, B
IOCTPOEHHBIX TpauKax, CXeMax U T.J

(YZIOBJIETBOPUTEIIHHO)

Onenka 2 Conmepxxanne  KP  uyacTM4HO  HE  COOTBETCTBYET  3a/laHUIO.
ITpocmaTpuBaeTcss  HEMOCIECIOBATENBHOCTh  M3JI0KCHHA — MaTepuala,
IIPEJCTABIICHbI HEI0CTaTOYHO 000CHOBaHHBIE TEOPETUYECKUE
IOJIOKCHHS, HUCIOJb30BaHHBIE IIPH pelleHHHM 3axad. Mmerorcs
CYHICCTBCHHBIC OIIMOKM B HCIOJIB30BAHUU CINHUL HN3MCHCHHUA, B
HOJTYYEHHBIX pe3ybTaTax, B HOCTPOECHHbIX IpauKax, CXeMax U T.J

(HEYTOBIETBOPUTEIHHO)

4.1.4. Ananu3 KOHKPETHBIX CUTYyalui

B xoze npakTH4eCcKUX 3aHATHUN UCIOJIB3YETCS METOJ aHAJIN3a KOHKPETHBIX CUTYyaluil, KOTOPBIN
COCTOUT B TOM, YTO OOydarouiemycsl INpejjiaraercs NpUKJIajHas 3aJada, B KOTOPOMl OMUCHIBAETCS
KOHKpETHAsl CIIOKMBIIASICA CHUTyalusi, OOydaromeMycs HEOOXOIUMO OCYIIECTBUTHh IIOWCK ITyTei
pelIeHns NpeUIoKeHHOH 3a1aun. [Ipy aHann3e KOHKPETHBIX CUTYyalluil UCIIOJIb3YIOTCA METOANYECKHE
pa3paboTku, ykazanubie B 1. 3 ®OC.

B kauyecTBe mpuMepa MOKHO IMPHBECTH 33/Jady IO ONpEAeieHHI0 Kod(p@HIMEeHTa BI3KOCTH
xuakoctn merogoMm Crokca. B 3ToM Merone paccMarpuBaeTcsl JBUJKEHUE IIapUKa B BSI3KOU
KHUJIKOCTH, M JaHHBIM croco® MoKeT ObITh MPUMEHHMM, TOJBKO B TOM clly4yae, KOTJa JBUKEHHE
IapyuKa paBHOMEPHOE, a €ro 00TeKaHHUe KUIKOCTbIO SIBIIsieTCs JaMUHApHBIM. Heo0X01uMO BBISICHUTB:

1) Kakoe paccTOsTHHE B KUJIAKOCTH JOJDKEH MPOMTH IIApHK, I TOTO YTOOBI €ro JBH)KEHUE CTaI0
CTallMOHAPHBIM;

2) npu KaKuX MaKCUMAaJIbHBIX pa3Mepax IIapuka ero 00TeKaHue 0CTaeTCs JaMUHAPHBIM.

Pe3ynbTar BHINOSHEHUS 3TOTO 3aJ]aHKs OLIEHUBAETCS C YUETOM CIEAYIOIIUX KPUTEPUEB: MOJTHOTA
NpOpadOTKM  CUTyallMM; TIOJHOTAa  BBIIOJHEHUS 3aJaHMs; HOBU3HA U  HEOPAUHAPHOCTh
MIPEJICTaBICHHOI0 MaTepualla U PEeLIeHU; NepCeKTUBHOCTh U YHUBEPCAIBHOCTh PELICHUM; yMEHHE
apryMeHTHpPOBaHO OOOCHOBaTh BBIOpPAHHBIA BapuaHT pelleHus. Pa30upas KOHKPETHYIO CUTYaIUIo,
oOyuaroluiicss (pakTUYEeCKH IOJyd4aeT Ha PYKH TOTOBOE pEIleHHE, KOTOPOE MOXHO NPUMEHUThH B
aHAJIOTHYHBIX OOCTOSTENbCTBAX, 3TO B JalbHEHIIEM CIOCOOCTBYET (POPMHUPOBAHUIO HABHIKOB
pereHust 6ojiee CEpPhEe3HBIX MPOOIIEM.

4.2. IIpoueaypsl M OLlEHOYHbIE CPeICTBA [JIsl IPOBeAeHUS POMEKYTOUHON aTTecTAUM
4.2.1. 3aueT He NPeAYCMOTPEH y4eOHBIM TIAHOM.

4.2.2. DK3aMeH

Dk3ameH sBhseTcss (HOpPMOM  OICHKM KauecTBAa OCBOCHHUS OOYyYaIOUIUMCS  OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTEIbHOM MPOrpaMMbl IO paszfenam AuciuIuinHbl. [lo pesympratam
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9K3aMeHa 00YYarOIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIOY», «yIOBICTBOPUTEILHOY WU
«HEYJOBJIETBOPUTEIIBHO.

DK3aMeH M0 AUCIUIUIMHE MPOBOAMUTCS B COOTBETCTBUM C pPAaCHUCaHUEM MPOMEKYTOUHOH
aTTeCTalluy, B KOTOPOM YKa3bIBAE€TCS BPEMs €r0 IPOBENCHMS, HOMEp ayJIUTOPUH, MECTO ITPOBEACHUS
KOHCYJIbTAIlMH. Y TBEPKICHHOE paclrcaHue pa3MeIacTcs Ha nHGOPMAIIMOHHBIX CTEHaX, a TaKXKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUK I HMPOMEKYTOYHON aTTECTAallMH OOYYAIOIIUXCS yCTaHABIMBACTCS
paboyeil mporpaMMoi TUCHUTUIMHBI U TOBOAUTCS 10 CBEACHUS 00yJalonIuXcs B Hayajie ceMecTpa.

DK3aMeHbl PUHUMAIOTCS, KaK MpaBuio, Jektopamu. C paspemeHus 3aBeaylomero kadenpoi
Ha JK3aMEHE MOXKeT IMPHUCYTCTBOBATh MpernojaBareib Kadeapbl, MPHUBICYCHHBIA A MOMOIIA B
IpueMe HK3aMeHa. B ciyyae OTCyTCTBHS BEAYLIETO IpEnojaBaTelsl HK3aMeH IPUHMMAETCS
npernojaBaTesieM, Ha3HAaY€HHBIM pacOpsHKEHHEM 3aBeAyIOLIero Kadeapoil.

[IpucyrcTBHE Ha 5K3aMeHE NpernojaBaTeneil ¢ Apyrux kKadeap 0e3 COOTBETCTBYIOLIETO
pacrnopsKeHUs pEKTOpa, MPOPEKTopa Mo yueOHoU paboTe uiu AekaHa GakyapTeTa He JOMyCKaeTCsl.

OOyuJaronuecs Mpu sSIBKE HA dK3aMeH 00s3aHBI UMETh MPHU ceOe 3a4eTHYI0 KHUXKKY, KOTOPYIO
OHM NPEIBABIAIOT 3K3aMEHATOPY.

Jlis npoBenieHus SK3aMeHa BeAYIIUH MIPEenojaBaTeslb HAKaHyHe M0Jy4aeT B J€KaHATe 3a4E€THO-
9K3aMEHALMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIaeTCsl B JEKAHAT IOCIE OKOHYAHUS MEPOIPUATHS B
JI€Hb POBEICHUS SK3aMEHA UM YTPOM CIIEAYIOLIEro JHSI.

DK3aMeHbl TPOBOAATCS MO OuieraM B YCTHOM WM IHCbMEHHOM BHJIE, JUOO B BHUIE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIC OUJICTHI COCTABIISIOTCS 110 YCTAHOBICHHOU (hOpME B COOTBETCTBUU
C YTBEPKIEHHBIMH Kadeapoill sK3aMEHAIIMOHHBIMH BOIPOCAMU M YTBEP)KIAIOTCA 3aBENYIOLINM
kadeapoii exxerogHo. B 6uere conepKuTcs 2 TEOPETUUECKUX BOMPOCa U 3aa4a.

DK3aMeHaTOpy NPEeOCTaBIseTCs MPaBO 3a/laBaTh BOMPOCHI CBEpX OuWieTa, a TakKe MOMUMO
TEOPETHYECKUX BOIMPOCOB JIaBaTh JJIsi PEIICHMs 3a7a4d U TPUMEPHI, HE BBIXOAIIME 32 PAMKHU
MPOMIEHHOr0 MaTepuaia o u3y4yaeMoi JUCIUIUIMHE.

3HaHUs, YMEHUS W HABBIKA OOYYaIOIIMXCS OIMPEACISIOTCS OIEHKAMH «OTIUYHOY, «XOPOIIO»,
«YIOBJIETBOPUTEIBHO»,  «HEYJOBJIETBOPUTEIBHO»,  KOTOpPHIE  BBICTABISIIOTCA B 3a4€THO-
AK3aMEHALIMOHHYIO BEJOMOCTh U B 3a4ETHYIO KHUKKY 00y4aroerocs B JIeHb AK3aMEeHa.

[Ipn mpoBeeHHH YCTHOTO AK3aMEeHAa B ayJUTOPUU HE JIOJDKHO HaXOAWUThCA Ooyiee BOCHMHU
oOyyaroluxcsi Ha 0OIHOTO MPEeNo1aBaTesl.

[Ipyn mpoBeneHNM YCTHOTO SK3aMeHa OOydarolIuics BBHIOMpAeT SK3aMEHAIIMOHHBIA OWUIIET B
CIIy4aiilHOM MOpSIKE, 3aTEM Ha3bIBAeT (DaMUIIUIO, UMSI, OTYECTBO U HOMEP SK3aMEHAI[MOHHOI O OHIIeTa.

Bo Bpems »5k3amena oOyuaromquecss MOTYT TIOJIb30BAThCA C pPa3pelIeHus 3K3aMeHaTopa
MIPOrpaMMOil JMCUHUIUIMHBI, CHPAaBOYHOM W HOPMATUBHOM JUTEpaTypoil, IPYrUMH HOCOOUSIMHU H
TEXHUYECKUMH CPEJCTBAMHU.

Bpems moArotoBku oTBETa MpH cAaue SK3aMeHa B YCTHOM (pOpMe JT0JIKHO COCTaBJISTh HE MEHEE
40 MuHYT (TIO KeNaHUI0 00YYaOIIErocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst oTBeTa — He Oonee
15 MunyT.

OOyuJaromuiics, UCTIBITHIBAIONIUIN 3aTPYJHEHHS TIPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY MM
OuseTy, UMeeT IpaBO Ha BHIOOP BTOPOro OujeTa ¢ COOTBETCTBYIOLIMM IPOJJICHHUEM BpPEMEHU Ha
MoAroToBKy. [Ipyu OKOHUaTENLHOM OIEHMBAHWUHU OTBETA OILIEHKA CHUXKAeTcs Ha onuH Oamit. Brermaua
TpPEeThero OuseTa He pa3perraeTcs.

Ecnu oby4aromuiicst SBUIICS Ha SK3aMEH, U, B3sIB OUIIET, OTKA3aJCs OT MPOXO0XKACHUS aTTeCTalluN
B CBS3M C  HEMOATOTOBJICHHOCThIO, TO B  BEAOMOCTH €My  BBICTaBISIETCA  OIICHKA
«HEYJOBJIIETBOPUTEIBHO.

Hapymienne nucHMIUIMHBI, CHOUCHIBAaHWE, HWCIIONB30BaHUE OOYUYAIOMUMHUCS HEpa3peIIeHHBIX
MEYAaTHBIX M PYKOMHUCHBIX MaTepHaloB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTrUX BUAOB JHUYHONH KOMMYHUKALIMOHHOW M KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAl[MOHHBIX HWCIBITAHWN 3ampenieHo. B cioyuae HapymieHust 3TOro TpeboBaHUs
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npernojiaBaTeNb 005M3aH YAaTUTh OOYYaloLIerocs W3 ayIUTOPHH U MPOCTaBUTH €MY B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIILHOY.

BoicTaBneHne OLIEHOK, IMIOJIYYEHHBIX IIpU IOABEACHUM PE3YJIbTATOB IPOMEKYTOUHOU
aTTeCTallud, B 3aY€THO-DK3aMECHALMOHHYIO BEIOMOCTb M 3aUETHYK0 KHIJKKY IIPOBOJUTCS B
IIPUCYTCTBUM caMoro oOydarouierocs. llpenogaBarenn HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh U TOYHOCTb BHECEHHUS 3allUCe O pe3ylbTaTax MPOMEKYTOUHOM aTTecTaluu B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THbIE KHIKKH.

HesBka Ha »K3aMeH OTMedYaeTcsi B 3a4€THO-9K3aMEHAI[MOHHOM BEJAOMOCTH CIIOBAMM «HE
SIBUJICS).

Jis  oOydaroluxcsi, KOTOpbIe HE CMOIVIM CJaTh 53K3aMEH B YCTAHOBJICHHBIE CPOKH,
YHUBEpCUTET yCTaHABIUBAET IEPUOJ JMKBUIALMHU 33J0JDKEHHOCTH. B 3TOT nepuox npenojaBareny,
IIPUHUMABILINE 5K3aMEH, JOJDKHbI YCTAaHOBUTh HE MeHee 2-X JHel, Korgja oHM OynyT NpUHUMATh
3a0/oKeHHOCTH. VHpopManus O JHUKBHIAIMM 33J0DKEHHOCTH OTMEYAeTCs B SK3aMEHAIlHOHHOM
JHCTe.

OOyyaromumcsi, MMOKa3aBIIMM OTJIMYHBIE M XOpOIIME 3HAHMUS B TEUEHHE CEMECTpa B XOJe
IIOCTOSIHHOTO TEKYIEro KOHTPOJI YCIIEBa€MOCTH, MOXET OBITh IPOCTaBJEHA 3K3aMEHAlMOHHAs
OLIEHKA JIOCPOYHO, T.€. 0€3 caauu 3k3amMeHa. OLieHKa BBICTABIIAETCS B DK3aMEHALIMOHHBIN JHCT WU B
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl U auna ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMM 37J0POBbS, MOTYT CJIaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN MEPUO/J] B CPOKH, YCTAaHOBJICHHbIE MHAUBUYAIbHBIM YU€OHbBIM IJIaHOM. MIHBaIM bl U
JUIA ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 370pPOBbsI, HMEIOLME HAPYLIEHUS ONOPHO-IBUIaTEIIbHOTO
ammapara, JOIyCKaloTCsd Ha AaTTeCTallMOHHbIE HCIBITAHUS B  CONPOBOXIEHUM ACCHCTEHTOB-
COIIPOBOKIAIOIUX.

[Tponienypa mnpoBefeHUsS NPOMEXKYTOUHOW aTTeCTallMd s OCOOBIX CIIydaeB M3JI0KEHA B
«[TomoxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTECTalluU O0YYAIOLINXCS 110
OIIOII 6akanaBpuata, cnenuanurera u mMaructparypb» ®I'bOY BO HOxHo-Ypansckuit AY (2016
r.).

Hlkana 1 KpUTEpUH OLIECHUBAHUS OTBETA 00YYarOIIerocs MpeACTaBIeHbl B TaOIHULIE.

I kxanaa Kpurtepun onenuBanus

BCECTOPOHHEE, CHUCTEMAaTHYECKOe U TIIyOOKOEe 3HAaHUE IMPOrpaMMHOIO
Onenka 5 MaTepuanga, YCBOEHHE OCHOBHOM M JIONOJHUTEIBHOM JIUTEpaTyphl,
(OTIIMYHO) PEKOMEHIOBAaHHOW MpOrpaMMOM JUCHUIUIMHBIL, MPaBUIbHOE peEIlIeHue

3aJ1a4H.

IIOJIHOE 3HAHUE TMPOrPaMMHOIO MaTepualla, YCBOEHHE OCHOBHOM
Onenka 4 JUTEPATYPBHI, PEKOMEHI0BAaHHOU B IIporpaMme, HaJMuue
(xoporo) MaJIO3HAYUTENIbHBIX OIIMOOK B PEUICHUM 3aJauyd, WJIM HEJIO0CTaTOYHO

IMMOJIHOC PACKPBITUC COACPIKAHHUEC BOIIPOCA.

3HaHUEC OCHOBHOI'O MpOrpaMMHOI0 Matepuajlia B MUHHUMAJIIBHOM 061)eMe,

Onuenka 3
! MOTPEITHOCTH HETTPUHIIMITHAILHOTO XapaKTepa B OTBETE HA dK3aMeHE U B
(YZIOBJIETBOPUTEITHHO)
pEIIeHUH 3a]auu.
npoOenbl B 3HAHHWSIX  OCHOBHOTO  IMPOTPAMMHOTO  MaTepuana
Onenka 2 p porp p K

MMPUHIUITHAIIBHBIC OIIMOKHU IIpu OTBCTC Ha BOIPOCBI U B PCHICHUU

HEYIOBJIECTBOPUTEIBLHO
(ney p ) 3a7a4M.

Bompocsl k 3x3ameny
2 cemecTp

1. Ponb pu3uKu B pa3BUTHH TEXHUKHU U arpOIPOMBIIIIIEHHOTO IPOU3BO/ICTBA.
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2. Kunematuka wmartepuaqbHOM TOYkd. KoOOpAWMHATHBIM METOA OMHCAHUS JIBHXKCHHI.
Kunematnueckoe ypaBHEHHE IBHXKEHUS U ONIPEAEIIIeMbIe 0 HEMY KHHEMAaTUYECKHE XapaKTEPUCTUKH.

3. BekTopHBIii crioco0 omucaHus ABMKCHUN. BEKTOPHI mepeMenieHusi, CKOPOCTH, YCKOPECHHUS.
VYTI0BbIE XapaKTEPUCTUKHU ABUKEHUS 110 OKPYKHOCTH.

4. DneMeHThl  pelsSITUBUCTCKOW  MexaHuku. llocTynaTel — cHeqUalbHONM  TEOPHUH
otHocuTenbHOCTU. [IpeoOpazoBanus Jlopenna. Cnoxkenue ckopoctell. OTHOCUTEIBHOCTH JJIMHBI
OTPE3KOB U JUIUTEIBHOCTH BPEMEHHBIX UHTEPBAJIOB.

5. JlnHaMKKka MatepuasbHON TOYKHM M MOCTYINATEIbHOIO JBHKEHUs TBEpAoro tena. [IpuHuumn
OTHOCUTENBHOCTH. 3akoHbl HptoTOHA. Buib! cuil.

6. JluHamMuka BpallaTeabHOTO ABWXKEHUSA. MoMEHT cuibl. MOMEHT HHEpUuHU. 3aKOHBI
COXPAHEHHUS UMITYJIbCA 1 MOMEHTA UMITYJIbCA.

7. NHepuuanbHble U HEUMHEPLHMAIbHbIE CUCTEMBbI OTCU€TAa. CHIIBI MHEpUUU IPHU Pa3IMUYHBIX
BUJIaX JIBUYKEHUS.

8. Pabota, MomHOCTh U 2Heprus. Mexanudeckas paboTa ¥ MOIIHOCTh MPH MOCTYMATEILHOM U
BpalllaTelbHOM ABMKEHUX. KuHeTnueckas sHeprust U TeopemMa 0 KWHETHUECKON SHEPIUH.

9. KoHcepBaTuBHbIE CWJIbI U NOTCHLMANbHAs SHEprusd. lIpumepbl MOTEHUHUATBHBIX MOJIEH.
3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE.

10. Mexannueckue konebanus. KunemaTumka rapMoHHYeckux konebanuii. CroxeHue
Koje0aHui. AKyCTUYECKHE PE30HATOPHI.

11. JIunamuka rapmoHuyeckux koiebanuid. [uddepeHnuansHoe ypaBHEHUE KOJICOAHHIA.
3aryxaroline U BeIHYKICHHbIC KoJieOanus. MexaHn4eckuil pe3oHaHc. MasTHUKHY.

12. Mexanudeckue BoJHbl. BonHoBoe ypaBHeHue. Buabl BonH. UnTepdepennus, nudpakuus u
aucriepcus BoiH. BoHbl u mHpOpMarus.

13. OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYeCcKor Teopuu. MneanbHblil ra3. OCHOBHOE
ypaBHeHne MKT u ypaBHEeHHEe COCTOSIHUS UACAIBHOIO rasa.

14. ArperatHble cocTossHUS M (a3oBble mepexoibl. PeanbHble raspl. CoKMKEHHE Ta3oB.
Oco0eHHocTH KUIKOTO cocTosAHUs. CTpoeHue KpucTamioB. JleeKThl KpUCTAIIIMYECKOIO CTPOCHHS.
IIpoyHOCTB M TIIACTUYHOCTD.

15. SABnenus nepenoca. Auddysus, TEmIonpoBoJHOCTh U BHYTpEHHEE TpeHue. MoeKyaspHO-
KMHETUYECKasi TEOPUS SIBJICHUH NIEPEHOCA.

16. OcHOBBI TEpMOAMHAMUKHU. BHYTpeHHsSI PHEprusi U NEpBOE Ha4yajlo TEPMOJWHAMUKH.
PaboTa 1 Temno€MKOCTb ra3a MpH pasInyHbIX Ipoleccax.

17. Bropoil 3akOH TE€pMOJMHAMUKHU. TE€IIOBbIE ABUTATENW M XOJOAWIbHbIE MamuHbl. KII]
TEIUIOBBIX JIBUTaTeJIed M CTAaTUCTUYECKHM CMBICI BTOPOrO 3aKOHAa TepMoAMHaMuKH. I[loHsaTue
SHTponuu. TpeTuil 3aKOH TEPMOJAUHAMUKH. DJIEMEHThl OMOIHEPTETUKH.

18. DOnexrtpuueckuii 3apsn. B3aummopeiicTBue 3apsaoB. DieKTpocTaTudeckoe moie. Bekrop
HaIpsHKEHHOCTH. Pacdér aleKTpoCTaTUYECKUX MOJIEH.

19. TloreHmman »sneKkTpocTaTuyeckoro mossd. PaGora mo mnepeMemieHuro 3apsaoB B
3NEKTpOCTaTUYECKOM 1osie. [ToTeHnnan u rpagueHT noTeHnuana. JKBUMNOTEHIIMATbHbBIE TOBEPXHOCTH.

20. BemectBo B 3nektpudeckoM noie. [lonspHeie n HenossipHble Mosekyibl. [lomspuzanus
JTURJIEKTPUKOB. BekTop cmemieHusl.

21. IlpoBogHMKHM B  DJJEKTPOCTATUUYECKOM  TMOJ€.  JJNEKTPOEMKOCTH  HPOBOJHHUKOB.
Konpaencaropsi.

22. llocrostHHBIA 3yIeKTpUYecKuil TOK. 3akoH Oma. OnexkTtpoxaBwxkymas cuia. IIpaBuiia
Kupxroda u pacuérsl 371€KTpUUECKUX LIETIEH.

23. Knaccuueckas Teopus DJEKTpPONpOBOAHOCTH. BriBogy 3akona Owma. Ilpupona
CBEPXITPOBOANMOCTH.

24. Hocutenu TOoKa B Pa3IMYHBIX MPOBOJHUKAX. DJIEMEHTBHI TEOPUM 3JIEKTPONPOBOIHOCTH.
[TonynpoBomauku.  [lodynmpoBOAHUKOBBIE TPUOOPHL.  DJAEMEHTH  (U3UYECKON  AICKTPOHHKHU.
KoHTtakTHbI€ SIBJIEHUS B METaJJIaX U MOJYIPOBOJHUKAX.
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25. MarnutHOe moje. B3aumoaeincTBue 3JI€KTPUUECKUX TOKOB. Pacu€Thl MarHUTHBIX MOJEH.
3akoH buo-Casapa-Jlamnaca.

26. MarautHble cBoiicTBa BemecTBa. /lua-, mapa- u ¢geppomarnetuxu. JlomeHsl. OeppuTsl.
ONEKTPOMAarHuTHBIE CENAapaToOPhbl B arPOUHKEHEPHH.

27. JleiicTBHE MarHUTHOTO TIOJISI HA JICKTPUYECKUM TOK W JIBUKYIUECS 3apsiKEHHbIC YACTUILIBI.
Cuna Ammnepa u cuna Jlopenna. D dekr Xoma. DIeKTpOABUTATEIH.

3 cemecTp

28. OmnektpomarHuTHas uHAykuus. 3akoH ®apanes u mnpaBwio Jlenna. MexaHusm
BO3HUKHOBeHUS DJIC MHIYKIIUH.

29. T'enepatopsl rapmonudeckoit 3{C u tpanchopmaTopsl. MHIYKTUBHOCTH MPOBOJIHUKOB.
OHeprus MarHUTHOTO T10JIA.

30. Ilepemennblii smekTpuueckuii TOk. llemn mepemenHoro toka. 3akoH Owma s ueneu
IIEpeMEHHOT0 ToKa. [loyiHOE conpoTuBIIeHNE TEpEMEHHOMY TOKY. BekTopHas nuarpamma. Pe3oHaHc B
LEMsX EPEMEHHOIO TOKa.

31. DnekrpomarautHoe mojie. OOoOmeHue 3akoHa Papaaes. 3aKOH TOJHOTO TOKa. TOK
CMENIeHUs. DJIEKTPOMarHuTHEIE BOJHBL. YpaBHeHUs: MakcBemta. Cucrema ypaBHeHH MakcBemia B
muddepeHnanbHOoN 1 HHTerpaibHoi popmax. Bektop YmoBa-IlolinTunra. JlaBienue cBeTa.

32. 'apmonnyeckuii ocyuisTop. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoJieOaHMs. 3aTyXalole 1
BBIHYKJICHHbIE KosieOaHus. Pe3oHanc.

33. T'enepanus, nepegaya W NPUEM SJICKTPOMATHUTHBIX BOJH. OTKPBITHIM KOJeOATEIHHBIN
KOHTYp. [IpuHumn paGoThl paguonepeaaTyuka U pajuonpuéMHUKa. Moaymsaus U JAeTeKTUPOBaHUE
AJIEKTPOMAarHUTHBIX BOJIH. Pajnonokanus u TeneBueHue.

34. Illxana >J€KTPOMArHUTHBIX BOJIH. Pa3nuuHble AMAna3oHbl 4acTOT 3JIEKTPOMArHUTHBIX
BOJIH, UX XapaKTepHble OCOOEHHOCTHM M TEXHMYECKHE CpeACTBa MX moiydeHus. lcmonp3oBaHue
BUJMMBIX, YIbTPa(HOIETOBBIX U IPYTUX U3IIy4YECHUH B PACTEHUEBO/ICTBE U KUBOTHOBO/ICTBE.

35. DnemeHTBl TeoMeTpuueckod ONTHUKH. OCHOBBI TI'€OMETpUUYECKOH ONTHUKH. DopMmyibl
@penens. [IpuHuKn 06paTUMOCTH CBETOBBIX Jiyueil. [IpuGopsl reoMeTpruecKoi ONTHKY.

36.DoTomerpusl.

37. DneMeHThl BONHOBOM onTuku. [Ipunanun I'roiirexca.

38. Untepdepennns cBera. KorepeHTHOCTh U ONTUYECKHM XOJT JIydel. Y CIIOBUSI MaKCUMyMa 1
MuHUMYyMa. HTEpdepomMeTpbl. DeMeHThI rojorpapu.

39. [Hudpaxuus cera. [lpunnun Troiirenca-®penens. [JdudpakuuonHass pemérka.
Cnexrporpadus. Andpaxiys peHTTeHOBCKUX JTy4el.

40. BzaumopelicTBue u3iyueHus ¢ BemecTBoM. llonmsipuzamus cBera MpU OTPaXEHUH H
IIPETOMJICHUH.

41. [IBoiiHoe usyuenpermomsieHHe. ONTHYECKHM aKTHBHBIE BemecTBa. (CaxapHMETpBI.
HckyccTBeHHas aHu30Tponus U e€ ucnonb3oBanue. HopmanbHas 1 aHOManbHas AUCTIEPCHSL.

42. TennoBoe uznyueHue. Ad6comatoTHO uépHoe Teno. 3akoHbl Kupxroda, Credana-bonpiimana
u Buna. ®opmyna [1nanka. Ontuueckas nupoMeTpHs.

43. ®dotosddext. Buemnmii, BHYTpEeHHHH U BEHTUIbHBIA (QOTOdPPEKT. VYpaBHEHHE
Onnmreitna. Ilpumenenune QortoanemenToB. Oddext KomnrTona. JIrOMHHECHEHTHOE W3Iy4YEHHUE.
BuomomMmunecnennus.

44. ®otobuonoruyeckue npoueccbl. Porocunres. TepMoauHaAMUKa U MeXaHU3M (OTOCHHTE3A.
buosnepreruka.

45. DnemMeHTHl KBaHTOBOW MexaHUKU. KopryckymspHo-BoMHOBOH Jyanusm. Jludpakuums
31eKkTpoHOB. COOTHOIIEHUS HeompeaeneéHHocTel. Y pasHenue [Ipeaunrepa.

46. ATom BoJlOpoaa. DHEpreTHUecKue YpoBHU aroma. [loTeHIman Bo30yK/IeHusI 1 HOHU3AIU .
[Toctynater bopa. U3nydyenue u mornomenne sHepruu. Bogopoaonono0HbIe HOHEI.
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47. CTpyKTypa CIIOXKHBIX aTOMOB. DHEPreTHYECKHUE YPOBHHM B CJIOXKHBIX aTtomax. lIpunHimn
[Taynu. OnrTryeckue CHEKTPbl U CHEKTPbl PEHTTEHOBCKOro wu3nydeHus. llepuoamdeckas cucrema
anemeHToB .M. Meneneena.

48. ®dusnka MOJICKYJ. DHEpPreTHYeckue ypoBHHU MoJekyn. OOMEHHOE B3aMMOJICHCTBHE.
MonekynsipHble criekTpsl. [TpuHImn padboTsl KBAHTOBBIX T€HEPATOPOB. DJIEKTPOHHBIHN IMapaMarHUTHBIN
pe30HaHC.

49. Ilonumepsl n xKUAKUE KpUcTawibl. OCHOBHBIE BU/IbI KOJJIEKTUBU3ALNUN MOJIeKyll. CTpoeHue
MOJIMMEPOB M UX (usnueckue cBoiicTBa. THIMBI KUAKUX KpPUCTAJUIOB. Jlucruien Ha KHAKHX
KpHUCTaJlIax.

50.5IBnenne paaMOAaKTUBHOCTH. Buabl pagmoakTHBHOrO pacmnaaa. 3aKOH pPaJHOaKTUBHOIO
pacriaga. CtaOwibHbIE M pPagUOAKTUBHBIE H30TONBL. COBPEMEHHBIE METOIBl PAAMOXUMUU U
paauo6uonoruu. [IpobGiaembl paguo3KOIOTHH.

51. CocraB aroMHoro sipa. M3oronsl. MexaHnyeckuii 1 MarHUTHBIA MOMEHTHI sifiep. SaepHbie
CWJIBI U HEPTUS CBS3HU sipa. SIAepHbI MarHUTHBIN PE30HAHC U €r0 UCIIONb30BAHUE.

52. Snepuble peakuuu. MexaHusMm saepHbIX peakuui. llenmHas peakuust aeneHus suep.
Hcnonb3oBanue aromHoi sHepruu. [IpoOnema ympaBiseMoll TEepMOSIEPHON peakiuu. DHeprus
ConHua u 3B€31. SlnepHas SKOJIOTHsL.

53. DneMeHTapHbIe YaCTHUIBI. Knaccudukanus 3JIEMEHTapHbBIX YacTHII.
B3aumornpeBpaiiaeMocTh 3J€MEHTapHbIX YacTHL. MeToabl YCKOpEHHUs YacTHll. AHTHYACTULBI U
AHTHUBEILECTBO. BelecTBo B SKCTpEMaIbHbIX YCIOBUSIX.

54. CoBpemenHas ¢(usmka u arpoumHkeHepus. BemiectBo m mone. OOBEKTHI W TPOLECCHI.
DOBOJIOIMOHHBIE  MPOLIECCHl  MpeoOpa3oBaHMsl  MaTepuH. BellecTBEHHBIE, JHEPreTHUUYECKUE,
AJIEKTPOMArHUTHBIE W HMH(OpMAIMOHHBIE TpeoOpa3oBaHus OW000BEKkTOB. PasButhe arpodusukw,
OrMoMexaHHuKH, Onou3uku, OMOIHEPreTUKH, OMOMH(POPMATHKH, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

TunoBsle 3a7aun MO BCEM TeMaM COJAEP)KaTcs B yd4eOHO-METOIUYECKUX pa3padoTkax Kadeapsl
. 3. ®OC.
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JUCT PETUCTPALIMU U3MEHEHUI

Howmepa nrcToB (paszmeson)

Jara
Howmep . Pacmmudporka
OcHoBaHME AJIs1 BHECCHUSI N3MEHEHUI INoanuce Jara BBEJICHUS
U3M. 3aMCHCH- aHHY- NOAMNUCH
HOBBIX W3MEHEHUS
HBIX JIUPOBAHHBIX
1 mm. 8.5, 8.6 - nm. 8.5, 8.6 | Akryanu3anusi yaeOHO-METOJUUECKOT0 00eCIeUeHHS e A.H. Kosos 01.04.2018 | 01.04.2018
(7




