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1. Ilnannpyembie pe3yabTaThl 00y4eHHUsI 110 AUCHHUILIMHE,

COOTHECEeHHbIE C IVIAaHUpPyeMbIMU pe3yJbTatamu ocBoenusi OINOII

1.1. Iean 1 3a7a4u TUCHUTLIHHBI

bakanaBp mo HampasiaeHHt0 moarotoBku 35.03.06 ArpouHXeHEepHs JTOJDKEH OBITh IMOJATOTOBJICH
K CIEAYIOIUM BHUJAM TPO(HECCUOHATBLHOW NEATEIHbHOCTH: HAyYHO-HCCIEIOBATEIbCKON, MPOCKTHOMH,
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM, OPraHu3allMOHHO YIPaBICHYECKOM.
Hesab qucHMIIMHBI — cCPOPMUPOBATH Y 00YUAIOMIUXCS CUCTEMY (yHIAMEHTAIBHBIX 3HAHUH 110
(dusuke, HEOOXOMUMBIX IS TOCIEAYIONIEH MOArOTOBKH OakajiaBpa, CIIOcOOHOr0 K 3((HEKTUBHOMY
PELICHNIO0 MPAKTUYECKUX 3a]a4 CelIbCKOXO035HCTBEHHOIO MPOMU3BOJICTBA, a TAKXKE CIOCOOCTBYIOLIMX
JalbHENIIeMy Pa3BUTHIO JIMYHOCTH.
3agauu AUCHMUILINHBIL:
— U3YYUTb OCHOBHbIE (PU3MYECKHE SBJICHHS, OBJAAETh (PYHAAMEHTAJIbHBIMU MOHSITUIMH,
3aKOHAMH U TEOPUSMH KIIACCHYECKON U COBPEMEHHOM (DM3UKH;
— chopMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHSI 1 COBPEMEHHOTO (DU3HUECKOTO 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)

[Tnanupyemsbie [Tnanupyemble pe3yabTaThl 00yUEHHs 110 TUCIUIUTHHE
pE3yNbTaThI 3HAHUS YMCHHSI HaBBIKU
ocoenus OITOIT
(KOMIIETEeHIINN)
OIIK-2 OOyuaromuiics nomkeH | O0ydatonuiics nommkeH | OOydaromuiics OKEH
CTIIOCOOHOCTH K 3HATB! OCHOBHBIE | yMETh:  HWCIOJB30BATh | BIAJETh: HaBBIKAMU
UCTOJIb30BAHUIO ¢buznyeckue 3aKOHBI, | OCHOBHBIE (PU3UYECKHUE | OMMHUCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBJICHHSI M TIPOIIECCHI, HA | 3aKOHBI B | pM3HYECKNX  3aKOHOB,
€CTECTBEHHOHAYYHBIX | KOTOPBIX OCHOBaHBI | MpoQeccuoHANTbHON SBIIGHUH W TIPOIIECCOB,

JUCITUTUTAH B TIPUHITHAITBI JNCUCTBUS | IEATEIHLHOCTH - | HA KOTOPBIX OCHOBAHBI

npodeccnoHanbHOM | 0OBEKTOB (b1.5.18-Y.1) MIPUHIUIIBI JENCTBUS
NesTeNbHOCTH; npogeccuoHaTbHON 00BEKTOB
JeSITeIbHOCTH — npodeccuoHanbHOM
(b1.5.18-3.1) NEeATEIbHOCTH -
(b1.b.18-H.1)

OIIK-4 OO6yuatomuiicst nowken | Obyvatonuiics nomkeH | OO0ydaromuiicss JOMKEH
CIOCOOHOCTH pelaTh | 3HATh: YMETh:  HWCIOJB30BaTh | BIAJCTh: HABbIKAMU
WH)KCHEPHBIC 33]]a4ul | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | PEIMICHUSI WHXCHEPHBIX

C HCTIOIh30BAaHUEM | MEXaHHKH, MEXaHHKH, 3aaq c
OCHOBHBIX 3aKOHOB | AJIGKTPOTEXHUKH, AIIEKTPOTEXHUKH, WCTIOIb30BaHUEM
MEXaHHKH, TUIPaBIIHKH, THJIPaBIIMKH, OCHOBHBIX 3aKOHOB
AIIEKTPOTEXHUKH, TEPMOIUHAMUKH U | TSPMOJAMHAMHKHU U | MEXaHHKH,

TUIPABIIHKH, TEIIOMacCOOOMEHa, TEIIOMAaccooOMeHa IS | JIEKTPOTEXHUKH,
TEPMOJIMHAMHUKHN U | HEOOXOUMBIC JUIS | pEIICHUST HMHXKEHEPHBIX | TUAPABIUKH,
TEIIOMacCOOOMEHa | pelleHus HWHXXEeHepHBIX | 3amad - (b1.5.18-Y.2) TEPMOJIMHAMUKHI u

3amad - (b1.5.18-3.2) TeIIIoMaccooOMeHa -
(b1.b.18-H.2)




2. Mecto nucuuminnel B ctpykrype OITOIT
Hucnunmuna  «®usuka» oTHocuTcs K 0Oazooir vactm bimoka 1 (B1.6.18) ocHoBHO#
npodeccuoHaTbHONH 00pa30BaTeNbHOM MNporpaMMbl  OakajaBpuaTa IO HAMpPABICHHUIO MOJATOTOBKU
35.03.06 Arpoumxenepus, npodpmabr - TexHomoruyeckoe o00OpymOBaHHWE [UISi XpaHEHUS U
nepepadOTKU CeNbCKOXO03SHCTBEHHON MPOTYKIIHH.

Pa3jiennbl IMCHMIIMHBI M MEKIUCHUIITIMHAPHBIE CBA3H ¢ 00ecneYrBaIOIIUMHU
(mpexmecTBYOIMMUMH) U 00ecrieYuBaeMbIMU (MOCTEAYHOINMMHU) TUCHUIITIMHAMMA

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

3. O0bEéM IMCUUILIHHBI M BBl Y4e0HOH padoThl

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

3.1 Pacnpenesienne od0bemMa JUCHUILIMHBI 110 BHIaM YueOHO# padoThl

Bun yuebHoit paboThl KonnuectBo yacos

KonrakTHasi pa6ora (Bcero) 40

B ToM ynce:

Jlexiuu (J1) 16
[IpaxTuueckue 3anstus (I13) 12
JIaGopartopusie 3ausaTus (JI3) 12
CamocrosiTebHas padora ody4arommxcs (CP) 302
KoHTpoan 18

Hroro 360




3.2. PacnipeiesieHue yueOHOT0 BpeMeHHM 110 pa3jejiaM U TeMaMm

B TOM 4YHCIIE
KOHTaKTHas paboTa

No =
- HaumenoBanue pa3nenoB u TeM Bcero 2
TEMBI JacoB JI JI3 113 cP g
N

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

Kontposnb 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.
Ousnyeckue 3akoHbl. llonarue daxrta B usuke. Monenu. Ilpsmbie u oOpaTHbie 3aAauu (PU3UKU.
PaszmepHocTH Ppu3HUECKUX BETUYHH.

Kunematuka

JIBmkeHne kak rinaBHas (opma cymiectBoBaHusS marepuu. IIpoctpanctBo u Bpemsi. CriocoObl
ONMUCAaHMUSI COCTOSIHUSI Tela M cUcTeMbl Tell. CUCTeMbl OTCYeTa M KOOpAWHAT. Poib W NpUHIMIIBI
BBIOOpa cucTeM KoopauHat. CTerneHu cBOOObI, MHBAPHAHTHBIE CBOWCTBA YHCIIA CTEIICHEH CBOOOIBI.
TpexmepHOoe 1 MHOTOMEpPHOE MpOCTpaHCTBa. MaTepuanbHas TOYKAa U PaCIpOCTPAHEHUE 3TON MOJEIIH
Ha MHOTOMEpHBIH citydail. TpaekTopusi u MupoBasi IMHMS, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE Kak
npousBoAHble. [locTynmarenbHOE W BpalllaTeIbHOE JBWKEHUS KaK OCHOBHBIC BHUJbBI JBH)KCHUMU.
VYTi0BBIE CKOPOCTH U YCKOPEHUE, HOPMAIIbHOE U TaHT€HIIMaIbHOe ycKopeHus. CKOpOCTh U YCKOpPEHHUE
B MHOTOMEpPHOM IpocTpaHcTBe. MHEpIMaabHble CUCTEMBI U PABHOIPABHOCThH MOKOSI U PABHOMEPHOTO
MpsAMOJUHENHOTO ABMXeHUs. [locTynaT o MOCTOSHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeobpazoBanue
WHTEPBAJIOB BPEMEHU W JJIMHBI TIPU OOJBIINX CKOPOCTSIX OTHOCHUTEIIBHBIX JBUKCHUN MHEPIHATBHBIX



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 NOTeHIMaIbHasg sHeprus. Pabora nmepemenieHyss MaTepruanbHON TOUYKH 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
CHUCTEMBl B3aMMOJACHUCTBYIOIIMX CTATUYECKMX TOYEYHBIX DJJIEKTPUYECKHUX 3apsnoB. IIpuHnmn
IUTOTHEWIIEeH YNMaKOBKA M OOBSICHEHHE MPOCTPAHCTBEHHBIX (opM KpucTauioB. KoHdopmarmoHHbIiI
aHaJn3 MOJeKyJl. MoMeHT cuibl. J[MHaMuKa BpalieHWs TOYKUM 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. VM3MeHeHne MOMEHTa MHEPLUHU Tela IPU MEPEHOCE OCH BPAILCHHs. [ 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
IEUCTBUSL.

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 JBWO)KEHUS, YCJOBUS TOSBJICHUs KojeOaHUIl. YpaBHeHHE
IBUKEHMSI TPYXKHHHOIO MasTHMKAa W €ro pemeHue. [‘apMoHudeckoe KojebaHME U €ro
XapaKTepUCTUKH. YpaBHEHHE ABMKEHHs (DU3MYECKOrO 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
KpYyroBeIX U chepuueckux BosiH. [locTpoenue (poHTa BOJHBI 10 NMpUHIUNY [loiireHca, moBeaeHUE
¢bpoHTa BOJIHBI B HEOTHOPOAHOM cpene. OTpaxeHnue u npenomiienue BoiH. [Ipunuun depma. BeiBog
3aKOHa IIPEJIOMJIEHUS BOJIH Ha I'PAaHHUIIE IBYX cpel Ha ocHoBe npuHnuna ®epma. [Ipuanun depma kak
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YacTHBIA Cllyyail oOIIero mpuHIMIA MUHMMakca. [losBIeHHE OTPaKEHHBIX BOJIH B HEOAHOPOIHBIX
Cpezaax, CI0XKEHUE BCTPEUHBIX BOJH U 00pa3oBaHME CTOSYMX BOJH. IlepexomHoe cocTosiHuE M 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
bonsiimana, Gapomerpuueckas ¢opmysna. HepaBHoBecHbie mporiecchl. Juddysusa, muddys3us depes
MEMOpaHbl, OCMOC, OCMOTHYECKOE JMaBJIICHUE W €ro poJib B IKUZHEACITCILHOCTH PACTCHHIA.
Tennonepenaua. Buyrpennee TpeHue. BoipakeHue HepaBHOBECHBIX MPOILIECCOB uepe3 0000IeHHbIC
tepMoauHamudeckue cuibl. CooTHomeHne B3anMHOCTH OHcarepa. PeanbHble Ta3bl, ypaBHeHUEe Ban-
nep-Baanbca, kpuTudeckas TOYKa, pealbHbIE H30TEPMBI, CHKIDKEHHE Ta3oB. QDIyKTyaluuu U
camoopraHu3zaius npu (Gpa3zoBoM Mepexojie ra3-KuIKOCTh. JKUIKOCTH, TTOBEPXHOCTHOE HATSHKECHHUE 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
BbIBOJI. Kilaccuueckasi Teopusi TEII0€MKOCTEH, MPUYUHBI OTKJIOHEHHUS pPeabHbIX TEMJI0EMKOCTEH Kak
(GYHKIIUU TeMIIepaTyphl OT Pe3yJIbTaTOB KIIACCHYECKOU Teopur. PaboTa uiaeansHOro raza B pa3jinuHbIX
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 TCPMOAHMHAMHUYCCKOTO IMOTCHIMAJIA. CBs3b OHTpONMU 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.

Pa3peu 2. DiieKTpr4ecTBO 1 MArHETH3M

JIeKTpUYeCKHe M MATHUTHBIE SIBJICHHUS

[lonsiTe O mMONSAX, MONS CKAISPHbIE M BEKTOPHbIE. XapaKTEPUCTHUKU BEKTOPHBIX MOJIEH:
HaIpPsDKEHHOCTb, MOTOK, LMPKYJSLMS, CHIOBBIE JUHUM BEKTOpHOro mnoisd. Cyneprno3uuus IMONEeH,
3apsi/ibl, 3aKOH COXPAHEHUs 3aps0B.

B3aumoeicTBue HEMOABMKHBIX U IBUKYIIUXCS 3aps10B, PU3NUECKH CMBICII MArHUTHOT'O MOJIS.
[Tone Toueunoro 3apsna (3akoH Kynona) u cuctemsl 3apsiioB. [lone gumons. DieKTpocTaTudyeckoe
1oJjie MOJIEKYJIbl M XMMHUYeckue peakiuu. VuTterpanbHast ¢gopma 3akoHa Kymona, teopema [aycca
(mepBoe ypaBHeHue MakcBena). BeiBox hopmyn aiisi HApsSKEHHOCTH DJEKTPOCTATHYECKUX TTOJEH
3apsDKEHHOr0 MPSIMOTO  NPOBOAA, IJIOCKOCTH, KOHAeHcaTopa. Pabora mnepemerieHus 3apsaa B
ANEKTPOCTATUYECKOM  TIoJie, TOHATHE TMOoTeHnuana. Bropoe ypaBHeHue MakcBemna i
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ANEKTPOCTATUKH B HMHTETPAIbHOW (hopMe. DieKTpudeckass €MKOCTh OIHOTO TPOBOJHUKA U JBYX
MIPOBOJHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsAaKe KOHIEHCATOPOB. DHEPrusl 3JIEKTPOCTATUYECKOIO
noist.  M3MmeHeHwe  HAmpsHDKEHHOCTH — DJIGKTPUYECKOrO TMOJisi TMPU  BBEACHUU  JUAJICKTPHKA,
MOJISIPU3YEMOCTh  IUAJIEKTPUKA, JUAJIEKTPUYECKas MPOHUIAEMOCTb. VI3MeHeHHe IHAIEKTPUUYECKON
MIPOHUIIAEMOCTH TIPU XUMUYECKUX PEAKIUAX U UCIOIh30BaHUE ATOr0 AP (heKTa. DICKTPUUECKOE oIS
B mnpoBojaHUKax. [loHSATHE O TOKEe MPOBOAMMOCTH, BEKTOp TOKAa M CHia TOKa, nuddepeHmaibHas
dopma 3akona Owma. Ilepoe mpaBmwio Kupxroda. IlpuumHa TOSIBICHUS SJICKTPUUYECKOTO TOKA B
MIPOBOAHUKE, PU3NYECKUI CMBICI MOHATHS CTOPOHHUX 3JEKTpUUECKUX cuil. BriBoj 3akoHa Oma nnst
Bcel nenu. Bropoe npaBmino Kupxroda. MarautHoe mosie mpsiMoro Toka, OObsICHEHHE €T0 TIOSIBIICHUS
Ha OCHOBAaHMM pEISATUBUCTCKUX IMpeAcTaBieHuil. VHrerpaibHble ypaBHeHHMs MakcBemna ISt
MOCTOSIHHBIX MArHUTHBIX TOJIeH. [IpuMepbl BBIYMCICHHUS HANPSXKEHHOCTEH MAarHUTOCTATUYECKUX
nonei. 3akoH buo-Capapa-Jlamnaca. BzanmoneiictBue moseit u 3apsioB (TokoB). @opmyna Jlopenia
JUISL CUJIBI, JIEUCTBYIOIIEH Ha 3aps]l CO CTOPOHBI AJIEKTPUUYECKOTO M MArHUTHOro mojei. [lpuHiun
JNEUCTBUSL MacC-CIEKTPOMETPOB M HMX IPUMEHEHHS B XUMUU. VIHIYKUMOHHBIE SIBJICHUS,
Tpancopmaropel, (U3HUECKHE TNPUHIUMNBI WX JeHCcTBHUs. OKcrparoku. [lomHas cucrtema
UHTETPpAJIbHBIX ypaBHeHUH MakcBema. CMbICI WIEHOB CHUCTEMbl ypaBHEHHMM Makcsenia,
OMHCHIBAIOIIUX SIBJICHUS, CBSI3AHHBIE C W3MEHEHUSMU DJIEKTPUUECKHUX M MArHUTHBIX BEJIHYHUH BO
BpeMeHU. B3anMOCBs3b 3JIEKTPUYECKUX U MATHUTHBIX IEPEMEHHBIX MOJIEH, 3JIEKTPOMAarHUTHOE MOJIE U
manyuenue. [lons mBwkymmxcs 3apsaoB. M3inydeHue 5JI€KTPOMAarHUTHOTO TOJIs HEPABHOMEPHO
JIBUXKyIIUMcs 3apsagoMm. «Ilapagoke» aroma.

Pa3nea 3. OnTuka u aromMHas ¢pusnka

JIEKTPOMATHUTHOE U3/ Ty4eHHe H ONITHKA

CB00O/IHOE HIIEKTPOMArHUTHOE IOJIE U €ro CYIIECTBOBAHUE B BUJE JIEKTPOMATHUTHOM BOJIHBI.
[lonepeyHOCTh 3EKTPOMArHUTHHIX BOJH. CKOPOCTH PAaclpOCTPaHEHMsI 3JEKTPOMArHUTHBIX BOJIH U
crniocoObl ee u3Mmepenus. Illkana snekTpoMarHuTHBIX BOJIH. COCOOBI T€HEpallui U UCIOJIb30BAHUE B
HayKe M TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBneHus1, onuchIBaeMble BOJHOBOM Teopueil cBera. MHTepdepeHuns cBera, yCIOBUS MOSBICHHS
CTaTUYECKON HHTEp(PEpEeHIIMOHHON KapTHHBI, WHTepepeHIuss MpH pas3AeleHud (pPOHTA BOJHBI,
IIPOCBETIICHUE ONTUKU, UHTEp(EepOMEeTprl U UX Hcmosb3oBaHue. Dypbe-cnekTpomerpsl. [loHsTHE O
rojorpadpuu. Judpakuus, nudpakuus Ha menu. OoKycHpoBKa AJIEKTPOMArHUTHBIX BOJH MU CBS3b
pasmepa JUGPAKIMOHHOTO TMATHA C pa3MepaMu peduiekTopoB. OCOOEHHOCTH OpraHu3aluu
PaINOIOKAIIMOHHON CIIY>KOBI. YCIIOBUSA TIepexojia OT BOJIHOBOM ONTHUKU K T€OMETPUYECKON. 30HBI
®penens, 30HHas acTuHKa OpeHens kak GoKycUpyromuil a1eMeHT. AudpakimonHas pemerka Kak
JUCHeprupyomas cucremMa. AHajlu3 cOCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHoBckas AuQpaxius,
noHATHe 00 00paTHBIX AUDPAKIMOHHBIX 3a7ayaX, pEeHTTEHOCTPYKTYPHBIH aHaJIN3 U €ro 0COOEHHOCTH
MPUMEHHUTENIbHO K OuonormueckuMm oObekTam. IlpoctpanctBennas crpykrypa JHK u PHK.
JudpakiimoHHBIN Tpeaen pa3peuanneil cnocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBer U BellecTBO, MOHATHE O BTOPUUHBIX BOJHAX, pa3JielieHue SHEPTUU Ha IpaHulle pasjena ¢as,
PE30HAHCHBIN XapakTep B3aMMOACUCTBUS CBeTa M BellecTBa. Jlucnepcusi, KIaccuueckoe 0ObsCHEHHE
3aBUCHUMOCTH KO3(QHIIMEHTa NPEeTOMIIEHUSI CBETa OT JJMHBI BOJIHBI IMAJAIOLIEr0 CBeTa. SIBleHue
JBOMHOTIO JIy4yenpesoMIIEHUs, TOJIIpu3alus cBeTa KpucTtaulaMu. [1onsipu30BaHHbIi CBET, ONITUYECKAS
aKTUBHOCTb, CaXapOMETpHs, HCIIOJIb30BAHUE SBJICHHS BpalleHHs] IUJIOCKOCTH MOJSpU3alud B
MoJieKyJsipHOi 6uonoruu. @orodddext u kBaHTOBas Mpupoaa cBeta. Kpyr siBieHH, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOMHMYECKOE M MaKPOCKOIHWYECKOEe B ONTHKE. J[BONCTBEHHOCTH
IPUPOJBI CBETA. 3aKOHBI TOIJIOIIEHHS CBETa, IMOHATHE O HeluHEeHHbIX 3¢¢ekrax. OCHOBHBIE
3JIEMEHThl KOHCTPYKIMU CHEKTPO(HOTOMETPOB. 3aKOHBI OCBEHIEHHOCTH, 3aBUCHMOCTh OCBELIEHHOCTU
OT BHJIa OCBETUTEIIEH.



JIeMeHTBI YYeHHS O CTPOCHHMH BellecTBa

OcobeHHOCTH TOBEAEHMsI MHKpouyacTHLl. IIpMHIUMNBI onucaHus TOBENEHUS MHMKPOYACTHIL,
BOJIHOBass (DYHKIIHMsI, COOTHOIIEHHE HeompeneneHHocTel, BonmHa nae bpoima. Iloctynarer Bopa.
VpaBuenue lllpenunrepa (BpeMeHHOE M CTalMOHApHOE), (U3MYECKHH CMBICT BXOJAIIMX B HEro
wieHoB. Pemenue cranuoHapHoro ypaBHeHus Illpeaunrepa pans 4acTUIbl B OAHOMEPHOM
MIOTCHLMAJIBbHOM SIIIMKE M YacTULBl HA OKPYXHOCTH. YCIOBHS IOSIBICHUS KBAaHTOBBIX SIBJICHUM.
Bnusinue maccel ¥ 00MacTH JIOKaIM3alMK 4yacTUl. JIBymepHas MOTEHUHUAbHAS SMa, BBIPOXKIACHUE
KBAHTOBBIX COCTOSIHUI M CHATHE BhIpOXKJeHUA. [loTeHIManbHas sMa KOHEYHO I1yOuHBI U BIUSHUE €€
ryOMHBl M IIUPUHBI HA YPOBHH SHEPrHMM YacTUIBl. BO3MOXXHOCTH JIOKaTM3allMM YacTUIBl B
npoctpancTBe. TyHHENbHBIN 3¢ ¢dekT. 3anonHeHne ypoBHed W mpuHuun [laynwm, momHas sHEprHs
COBOKYITHOCTH 3JIEKTPOHOB B KBaHTOBOM CHCTEME. YPOBHU 3HEPIMHM B aTOME BOJOPOJA, IEPEXOIb
MEXNy ypoBHSAMHU. VIHIMBHIYanbHOCTH CIIEKTPOB aTOMOB M AMHCCHOHHBIM CIEKTPaJIbHBIA aHAJIN3.
Metannudeckass MOZAEITb MOJIGKYJIBl U OOBSICHEHHE KOPPENSIUU IIBETHOCTH BemiecTBa U dddekra
COIIPSDKCHMSI XUMUYECKHX CBsI3eH B MoJieKysax. HopManbHas ¥ MHBEpPCHAs 3aCEJIEHHOCTh KBAHTOBBIX
coctosinuii. Ilormomenue, CioHTaHHOE M BBIHYXJAEHHOE m3nydeHus. Kospoumumentsr DWHIITEHHA.
®opmyna Ilnanka. Ycunenue cBeTa npu NpoX0KAECHUHU Y€PE3 NHBEPCHO 3acelieHHYI0 cpeny. [lonsaTue
0 Jlazepax.

dusnyeckas IPUPOAA XUMUYECKON CBSI3U. DIEKTPOHHOE CTPOCHHE MHOTIO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYHMH TIIOSBICHUS IPOCTPAHCTBEHHBIX (opMm Mojekyn. [lpuHimm
MaKCUMaJIbHOTO IepeKpbIBaHMs. BHyTpeHHee BpallleHue B MOJIEKYJIaX U €ro pojib B OMOXMMUYECKHUX
peakuusx. J[BukeHue 4acTUI] B MHOTOATOMHBIX MOJIEKYJIaX U BUJbl MOJIEKYJISIPHON CHEKTPOCKOIHUH.
CummeTpust MOJIEKYII M NTOSIBJIEHUE MTPaBHII 0TOOPA.

@DOTOXMMUYECKUE PEAKIUM U OCOOCHHOCTH MOTEHUHUAIbHBIX IIOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX 3JIEKTPOHHBIX COCTOSIHUH B MoJjekynax. Pacnmax mosiexkyn npu (GpoToBo30YXIEHHSIX.
@dwusnueckas npupoaa ¢GorocuHTe3a. TpaHcHmopT dHepruu npu (GorocuHTe3e. 30HHAS CTPYKTypa
NIEKTPOHHBIX COCTOSIHUM KPHUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIlOJHEHHBbIE 30HBI. YpoBeHb Depmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U JUIIEKTPUKUA. OCOOEHHOCTh TPOBOAMMOCTH B IMOIYIIPOBOJAHUKAX.

CucremaTka 3J1€MEHTAapHBIX YacTUL. 3aKOHBI B3aMMOIIPEBPALICHUN YacTUll, SACPHbIE pPEaKLUH,
nedext maccbl. CTpoeHue sep, a1epHble CUIIbl, YCTOWYMBBIE U HEYCTOMYHUBBIE SApa, €CTECTBEHHAS U
HCKYCCTBEHHAsI paZMOaKTUBHOCTD. 3aKOHBI pPaavoOaKTUBHOTO pacmaja. [TpuHIMIBI
paaMoaKkTUBALMOHHOrO aHanu3a. «MeueHble» atombl B Ouosoruu. IlyTm mcmonb3oBaHuUs saepHOU
JHEPIUH.

3aKOHOMEPHOCTH Pa3BUTHS

[Tonstue o0 »oBomonMM B (uU3MKe, OHOIOTMM M JpYyrux Haykax. [IpoTMBOMOIOKHOCTD
HaIIPaBJIEHHOCTEN ITHX ABOJIIOLIMOHHBIX MpoleccoB. [IyTu npeononenns npoTuBopeyus.

Bpewms B knaccuueckom mupe. Posib nepuoanueckux U HeNepuoAUYECKUX MIPUPOIHBIX MPOLIECCOB
B (OpMUpPOBAaHMM TIOHATHS BpeMeHH. VHBAapHAHTHOCTh MPOCTEUIINX (U3MUECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHbI 3HaKa BpeMeHU. HepaBHOBECHbBIE TPOLIECCHI B CIIOKHBIX CUCTEMAax U MOSIBICHUE
cTpensl BpeMeHH. Ponb crmyyaiiHeix (akTopoB B (DOPMHUPOBAHHH CTpelbl BpeMeHu. (DIyKTyaluu,
MOSIBJICHHE CaMOOpraHU3allMd B  OTKPBITBIX CHUCTEMax M IepepacTaHue (QUIyKTyaluu B
Makpockonuueckuit 3¢ dekt. Porns oudypraruii. [loBegeHre SHTPONUU B OTKPHITHIX CUCTEMAX.

JlOnOJTHUTEIBbHOCTD, COOTBETCTBHE, NPOrH03. O0HOCTL (yHAAMEHTAJIBHBIX BHIBO/I0OB

puszukn

[IpyHIMD JOMOJHUTENBHOCTH M €ro BceoOu[HocTh. lcmonb3oBaHue Mojenell SBICHUA U
00BEKTOB B MpOIecCEe MO3HAHUSI KaK CIEACTBHE MPHUHIMIIA JOMONHUTENbHOCTH. OOpaTHbIe 3a7auu,
CyOBeKTUBHBIA (akTop mpu uX pemieHHMH. OrpaHMUEHHOCTh MPUHIIMIIA JOKA3aTeIbHOCTH B HAyKe.
[IpuHuMn cooTBeTcTBUS, HaONOaeMble U HeHaONoJaeMble BeNWYMHBI B (uiuke. TpeOoBaHus K
¢dopmupoBaHuio ¢GuU3MUECKUX Teopuid. PacmmpeHHOoe TOHMMaHHWE TPHUHLIMIA JETePMHUHU3MA.
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CrnyuaiiHoe ¥ 3aKOHOMEPHOE B NPUPOJE U MpeAesbl IPUMEHUMOCTH HayyHOro nporsosa. HaydHbril
MPOTHO3 B Hayke 00 oOmiecTBe. dusnka u knbepHeTrka. Creasnme CUCTEMBI U YITPaBJICHUE.

4.2. Conep:xxaHue JeKIMii

Ne Koxn-Bo
HaunmenoBauue JICKIOUU
o/ 4acoB
1. | DBoMIOIMSA M COBPEMEHHBIE MOJICNN (hPU3HUECKON KapTHHBI Mupa. COBpeMeHHast 2

¢u3MKa Kak KyJlIbTypa HAONIOACHHIA, MOJCITUPOBAHUS, IKCIEPUMEHTAIBHOTO
HCCIICIOBAHUS U KOJTMYECTBEHHOTO MPOTrHO3UPOBAHUS SIBIICHUM TpUpoibl. Posb
GU3MKK B Pa3BUTUU TEXHUKH H arpOMPOMBIIUICHHOTO IPOU3BOJICTBA.
Kunematnka MarepuanibHOM TOYKH. KoOOpAMHATHBIA METOJ  ONUCAHUS
nBxeHni. Kunemarnueckoe ypaBHEHHUE JIBUIKEHUS U ONPEEIISIEMbIE IO HEMY
KMHEMATHYCCKHUE XapaKTEPUCTUKH. BEKTOPHBINM CIOCOO ONMMCAHMS JBH)KCHHM.
Bekropsl mepemMernieHus, CKOPOCTH, YCKOPEHHS. YTIIOBBIE XapaKTEPUCTHKU
JBWKEHHUSI 10 OKPYKHOCTH. OJEMEHTbl PEJISTUBUCTCKOW  MEXaHUKH.
[Toctynatel cnenmanbHON TeOpuH OTHOCHUTENbHOCTH. lIpeoOpasoBaHus
Jlopenna. Cnoxenue ckopocteil. OTHOCHUTENBHOCTh [IIMHBI OTPE3KOB U
JUTUTEIIbHOCTA BPEMEHHBIX HHTEPBAJIOB.

2. | Jlunamuka MaTepualbHOW TOYKM M HOCTYNATEIbHOIO JABMXKEHHsI TBEPIOTO 2
tena. [Ipunuun orHocutenbHocTU. 3akoHbl HbtoToHa. Buasl cuil. Jl[uHamuka
BpalllaTeIbHOIO JBHKEHUSA. MoMeHT cuiabl. MOMEHT HHepUUHM. 3aKOHBI
COXpAHEHHUs1 UMITYJIbCa U MOMEHTA UMILYJIbCA.

WuepunanbHple M HEMHEpPLMAJIbHbIE CUCTEMbl OTcuéra. CHJIbl MHEPLUMU IpU

Pa3IMYHbIX BUJAAX ABHIKCHHA. Pa60Ta, MOIIHOCTb M SHCPIU:d. MexaHuueckas
pa60Ta U MOIIHOCTb HpHU IMOCTYNATCIbHOM W BpPAlIaTCIIbHOM IBWXCHUAX.
Kunernueckas OHEPIruAa u Teopema o KHHETHYECKOM OHEPTHUHU. KOHCGpBaTI/IBHLIe
CUJIbl U MOTCHUUAJIbHAA DSHCEPIUA. HpI/IMCpH MMOTEHIIUAIBHBIX IIOJIEH. 3akoH
COXPAaHCHUS SHCPI'UU B MECXAHUKE.

3. | Mexanunueckue koyieOanms. KuHeMaTWka TapMOHWYECKUX  KOJIeOaHWH. 2
Crnosxxenue xKonebaHuil. AKyCTHUECKHE PE30HATOPHI.
Junamuika rapMoHudeckux KoneOanuil. JuddepeHinanbHoe ypaBHEHHE

KosiebaHui. 3aTyxawlue U BbIHY)XJICHHble KojeOaHus. MexaHuueckuit
pe3oHaHc. MasrtHuku. MexaHudeckrne BOJHBL. BoiHOBOe ypaBHeHHE. Buuel
BosIH. UHTepdepennus, nudpaxkuus u nucnepcus BoyH. BonHbl 1 nHdopmanus.

4. | OCHOBHBIE TIOJOXKEHUSI MOJIEKYIIPHO-KMHETUYECKOM Teopun. VaeanbHblil ras. 2
OcHoBHOe ypaBHeHHe MKT u ypaBHEHHE COCTOSIHUS NIEAIBHOTO rasa.
ArperaTHble COCTOSIHUSI U (pa30oBble mIepexojbl. PeanbHble raspl. CxuxeHHE

razoB. OcoOeHHOCTH KUIKOTO cocTosiHus. CtpoeHue kpuctamioB. [ledekTsb
KPUCTAJUIMYECKOTr0  CTpoeHus. [Ipo4HOCTP W  IUIACTHYHOCTB.  SIBIIEHHA
nepeHoca. Juddys3us, TEIONPOBOAHOCT, U  BHYTpEHHEE  TpEHHE.
MonekynsipHO-KMHETHYECKasi TeOpusl SIBIECHUH MepeHoca.
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OCHOBBI TEPMOJMHAMHMKHA. BHYTpeHHsAsI »Heprus MW NEpBOE Ha4allo
TepMoauHaMuKU. PaboTa u TErIOEMKOCTh Ta3a MPH Pa3IMYHBIX IPOIIEeccax.
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
aneKTpocTarnyeckoM  mnose.  lloreHuman w©  rpagueHT  [OTEHLHMAaia.
OKBUIIOTCHLMAIbHBIE IIOBEPXHOCTU. BemectBo B 3IEKTPUYECKOM  IOJE.
[TomsipHble M HenousipHblE MOJEKynsl. [lomspuszanus IUAIEKTpUKOB. BekTtop
cMmemieHusd. IIpoBOOHMKM B 3JEKTPOCTATHYECKOM IOJE. JIEKTPOEMKOCTH
npoBoaHUKOB. KonneHcaropsl. IlocTosiHHBIN 35eKTpruueckuil 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 Teopuu AJIEKTPOIPOBOJIHOCTH. [TonynpoBOJHUKH.
[TonynpoBOHUKOBBIE MPHOOPBL.  DJIeMEHTbl  (PU3UYECKON  3JIEKTPOHHUKH.
KoHTakTHBIE SIBIEHUS B METaJIaX U MOJIYIPOBOJHUKAX. Y CIIEXH COBPEMEHHOU
HOJYIPOBOJHUKOBOM 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
[OJIE Ha JJIEKTPUYECKUH TOK W JBUXKYIIMECS 3apspKeHHble ydacTuipl. Cuila
Amnepa u cuna Jlopenuna. Oddext Xomma.  DIEKTpOABUraTeNH.
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. O6o6menne 3akoHa dapajes. 3aKOH MOJHOTO TOKA.
Tok cmemieHus. DIeKTpoOMarHuTHbIE BOJIHBL. Y paBHeHHsI MakcBema. Cucrema
ypaBHeHMI MakcBenna B JIuddepeHIuanbHOl M MHTErpajlbHON  (hopMmax.
Bektop Ywmoga-Ilolintunra. JlaBneHue cBera. ['apMOHHMYECKHI OCUUIUISATOP.
CBoOoHbIE 3JEKTPOMAarHUTHBIE KojieOaHMsA. 3aTyXalollhe U BBIHYXICHHbIE
koneOanus. Pe3onanc. I'enepauus, nepenaya u NpuéM 3IEKTPOMArHUTHBIX
BOJIH. OTKpBITBIA ~ KoJeOaTeNbHBIH  KOHTYP. [Mpunuun ~ paboThI
pagvonepesaTuika W paguonpUEMHUKA. MoIymanuss M JETEKTHUPOBAaHUE
NIEKTPOMAarHUTHBIX ~ BOJMIH.  Pammonokanuss u  rteneBuaeHue.  Illkana
ANIEKTPOMATHUTHBIX BOJIH. PaznnuHble Auana3oHbl 4acTOT 3JIEKTPOMArHUTHBIX
BOJIH, UX XapaKTepHble OCOOCHHOCTH U TEXHUYECKHE CPEACTBA MX MOJTY4EHHUs.
Hcnonp30BaHne BUAMMBIX YIbTPAQUOJIETOBBIX U APYTUX H3JIY4eHUH B
pPacTEeHHEBOACTBE U KUBOTHOBOJACTBE. DJIIEMEHThI BOJIHOBOW ONTUKHU. [IpuHImMn
['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 peHTIEeHOBCKHX
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. ConepxaHue J1a00paTOPHBIX 3aHSITHIA

HaumenoBanue 1a00paTopHbIX 3aHATUN

Koi-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/I3MepeHHe FOpHSOHT&J’ILHOﬁ COCTEIBJ'IHIOH.IGIZ MarHMTHOTO MO 3eMITH

W3ydeHne qudpakiiuy cBeTa U ONPeIeICHIE JUTHHBI CBETOBOM BOJHBI IIPH
MOMOIITH TU(PAKIIMOHHON PeréTKI

N (NN NN

Hroro

4.4. Coaep:xaHue NPaAKTHYECKHUX 3aHATHI

/i

HanmenoBanue MPAKTUICCKUX 3aHATHH

Komn-Bo
JacoB

Kunematuka

JnHamuka

3aKOHEBI COXPAHCHUSA

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 S e L I LS

Hroro

[ERN
N

4.5. Buabl 1 coep:KkaHue caMOCTOATEIbHON padoThl 00yUYalouuXcst
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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 caMOCTOATEIIbHON paboThl 00yUYarOmuXCs

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
ornpezeieHue COOCTBEHHBIX YACTOT KOJI€OATEIbHBIX CUCTEM

= DONEeMEHTBl MOJIKYJSIPHOH U cTaTHcTH4YecKor ¢usuku. OCcOOCHHOCTH
JKUJKOrO cocTOssHUs. [ToBEpXHOCTHOE HATSKEHHE, CMAUYMBAHUE, KAIWILISAPHL. 23
[TouBeHHas BiIara v MoJuB PaCTCHUM.

6. DNeMEHThl TepMOJAMHAMHUKU. TemoBas 3HepreTuka W €€ HSKOJOTUYECKUMA 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
3emun. JIBWKeHHE 3apsDKEHHBIX YAcTHIl B MAarHUTHBIX Toisx. Mace-
CIIEKTPOMETPHSI.

10. | DnekTpoMarHUTHBIE KoJieOaHWsT W BOJHBL M3o0perenue 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 (U3MUYECKUX BeTUYMH. KBaHTOBBIE
COCTOSTHHSI.

14. | AToMHOe sApO M dJEMEHTapHbIe YacTHIlbl. MOHM3MpYIOIIHME W3JIy4YeHUs U 16

OII€HKa HuX HeﬁCTBHH Ha MaTrcpuajlbl MW JKHBBIC OPraHHU3MBI. MCTOJII)I
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M3MEPEHUS] HMHTEHCUBHOCTH HWOHU3UPYIOIIMX H3Ty4eHUH. EcTecTBeHHBII
paauanvoOHHBINA (OH.

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 .—
Yensiounck: KOxuHo-Ypansckuii [AY, 2016 .— 70 c. + un. — ¢ npuin. — 0,6 MB .— JlocTyn u3 cetu
Wurepuer . 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
CTYJEHTOB 3a04HOM (opMbl 00ydenus. Y. 2. DnexTpoauHaMHuKa U KBaHTOBas ¢u3nKa / coCcT.: ABIeeB
M. B. ; IOxno-Ypanbckuii 'AY, Uncturyt arponrkenepun .— Yemsounck: FOYpI'AY, 2016 .— 62
c. + wi. — ¢ npui. — bubmuorp.: c¢. 60 (18 nazs.) .— 0,6 MB .— [loctyn u3 cetu UnTepuer .—
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 CPeACTB JIJIsAA MPOBEAeHHs
NMPOMEKYTOUHOI aTTeCTAMU 00y4AIOIIMXCH MO IUCHUIIHHE

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
AUCHUTINHBI

OcHoBHasl 1 JIOTIOJIHUTENbHAS yueOHas uTeparypa umeercs B HayuHoii  O6ubimoreke u
3IEKTPOHHOU MH(OpMaImoHHO-00pa3oBateabHOM cpeae DT'BOY BO 0xHo-Ypansckuit [AY.

OcHoBHAaA

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

1.1. Mocksa: Jlawp, 2012 - 608 c. - Hocryn k mnonHoMy Tekcry c¢ caiita DOBC Jladsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3178.

HMBanos U. B. COopHHK 3a/1a4 110 KYPCY OCHOBBLI WU3UKHA U Onodu3uku [DaekTpoHHbI pecypcl:
1.2. / Usanos U. B. - Mocksa: Jlaup, 2012 - Joctyn K mogHoMy TekcTy ¢ caiita DBC JlaHsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l 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 [DnexkrpoHHblid pecypce]: vuebunk / H.M. JluBenues - Mocksa:
Jlagp, 2012 - 672 c¢. - Jloctym K TOJMHOMY Tekcty ¢ caiita OBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=2780.

Mexanuka. MosekyispHas GU3MKa U TEpMOAMHAMUKA [DIIeKTpoHHBIN pecypc]: 1adopaTopHblil

MPAKTUKYM 110 (DU3MKE JJIsd CTYJAEHTOB OYHON M 3a04HOM (hOopM OOYYEHMS I10 HAIpaBICHHIO
140400 - "Daekrposneprerrika u snekrporexHuka" / UIC'AA; coct.: 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.

CasenbeB U. B. Kypc o6uieit ¢usuku: yue6. mocodue: B 3 1. / M. B. Casenbes - CII0.: Jlans,

2007 - T. 1: Mexanuka. MouekyisipHasg duszuka [DnexkrpoHHsbli pecype] - 432 c¢. - JlocTyn K
nosiHOMY TekeTy ¢ 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. Boudsel. Onruka

[DaexTpounblii pecypc] - 496 c¢. - JocTyn K MOJHOMY TekCcTy ¢ canta OBC JlaHp:
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. CaBenbeB - Mocksa: Jlagp", 2016 - 288 ¢. - JlocTyl K MOJHOMY TEKCTY C caiita
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JlonmoJiHUTEIBLHAS

Boabkenmreiin B. C. Coopuuk 3aaa4 mo obiemy 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. 'paboBCcKkuii -
Mocksa: Jlaus, 2012 - 608 c. - Jloctyn k moaHoMy TekcTy ¢ caiita DBbC JlaHs:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3178.

3ucmadn I'. A. Kypc o6mieli pusmku [DnekTponusblii pecype]: B 3-x 1./ I'. A. 3ucman, O. M.
Tonaec - CII6.: JIanp, 2007- T. 1: MexaHnka, MOJEKYIIpHas GU3NKA, KOJCOAHHS ¥ BOJHEI
[SaexTpoHHEI pecypc] - 352 ¢. - JlocTyn K MOJHOMY TeKCTy ¢ caiita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=508.

HMBanos N. B. OcuoBsl husuku v 6nodusuku [ 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&pl1 id=3801.

Hponos WM. E. 3amaun mo ob6ment dusuke [DnexkrporHsil pecypcel: / N. E. Uponos - Mockaa:
Jlaup", 2016 - 416 c. - Hoctyn K moaHoMy Tekcty ¢ caiita ObC Jlaub:
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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 [Daexkrponuslii pecype]: / Kamammaukos 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. IIpakTUKYM 110 pELMIEHUIO 3a4a4 1o o0mmemMy Kypey dusuku. OCHOBEI
kBaHTOBOU (pusuku. CtpoeHue BeuiecTtsa. AToMHAas U sanepHas dusnka [ DIekTpoHHbI pecypcl:
1.8. /Kamamunkos H.I1., Koxxesaukos H.M., Korteipsio T.B., Cuupun I'.I'. - Mocksa: Jlaus", 2014 -
Jloctyn Kk mosmHoMy TekcTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll id=49468.
Kamammunkos H.I1. ®usuka. UarepHeET - TecTUpOBaHUE 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 ¢husuke [Dnexkrpouuslil pecype]: / P. I1. Bessepxuss, H. H. 'opoxoBckuii, P.
111 U. I'paboscknii; [Tox pen. P. K. I'pabosckoro - Mocksa: Jlanp, 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 M TexHUKa OJKcHepuMeHTay, «JlocTmxkeHuss Hayku U TexHHKH B AIIK»,
«MexaHuzanuss W OJEKTpUPHUKaUsS  CETBCKOro  Xo03sicTBay,  «CHUOMPCKUNH  BECTHHUK

CEJIbCKOXO3SMCTBEHHON Haykn», «CelbCKOXO34HCTBEHHbIE MAIIMHBI M TeXHoJorum», «Poccuiickas
CEIIbCKOXO035IICTBEHHAs HayKa», «CBETOTEXHHUKA», « JHEPrOHAA30P».

8. Pecypchbl nuH(pOpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET», HEOOX0AMMbIE
JJIS1 OCBOCHMS IV CHUTLTHHBI

1. EnnHoe okHO ocTymna K yueOHO-MeTou4ecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. YuuBepcurerckas oudmnoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus sl 00y4aIOUIUXCSl TI0 OCBOEHHIO JUCIIHIJIMHBI

Y4eOHo-MeToANYeCKHE pa3paboTku uMeroTest B HayuHnoit Oubnuotexe u 3JIEKTPOHHOU

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

1. Meronuyeckue ykazaHusi U KOHTPOJIbHbIE 3aJJaHus 10 GU3MKe [ DIEKTPOHHBINA pecypc] : s

CTYJIEHTOB 3a049HOU (opMbl 00yueHus. Y. 1. dusndeckue OCHOBBI MeXxaHUKH. MolekyinsapHas Gu3nka
u TepMoauHamuka / coct.: ApneeB M. B. ; IOxno--Ypansckuit 'AY, UHCTUTYT arpouHxeHepun .—
Yensounuck: KOxHo-Ypanbckuii [AY, 2016 .— 70 c. + nin. — ¢ nmpmwit. — 0,6 MB .— JlocTtyn u3 cetn
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Wureprer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — [locTynm u3 IOKaabHOH CETH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. Meroauyeckre yKa3aHHs W KOHTPOJIbHBIC 3aJaHus 10 GU3HKEe [ DNEKTPOHHBIA pecypc| : st
CTY/I€HTOB 3a04HOH (hopmbl 00yuyenus. Y. 2. DnekTpoauHaMuKa 1 KBaHTOBas (husmka / cocT.: ABzeeB
M. B. ; FOxno-VYpansckuii 'AY, Unctutyt arponnxkenepun .— Yensaounck: OVpl'AY, 2016 .— 62
c. + 1. — ¢ npwi. — bubmmorp.: ¢. 60 (18 na3s.) .— 0,6 MB .— [loctyn 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. UndopMannoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble TP OCYIIECTBJIEHUH 00Pa30BaATEJILHOI0
npouecca no JTUCHUILINHE, BKJIOYAs epeyeHb MPOrPaMMHOro odecrieyeHus u
HH(OPMAINMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubnmoTreke ¢ TepMUHAIBHBIX CTAHIMIA MIPEJOCTABIISACTCS JOCTYI K 0a3aM JaHHBIX:
- Koncynpsrantllintoc (cpaBouHble IPaBOBbIE CUCTEMBI);

- Texakcnept (nHbOpManoHHO-cripaBovHas cucrema 'OCToB);

- «CenpX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAs CUCTEMA).

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

Ilepedyenn yueOHBIX 1a0opaTopuii, ayIMTOPUIl, KOMIILIOTEPHBIX KJIACCOB
1. YueOnas maGopatopusi 2053, ocHaiieHHas 00OpyAOBaHHWEM MJis BBIIOJHEHHUS padoT o
pazaeny «MexaHuKay.
2. YuyeOnas mabGopatopusi 2093, ocHaieHHass 00OpPYIAOBaHHEM MJis BBIIOJHEHHUS paboOT IO
paznenam «Onrtukay, «JIEKTPOMarHeTU3M.
3. Ayautopus 3103, oOcHamleHHas  MYJIbTUMEAMMHBIM  KOMIUJIEKCOM  (KOMIIBIOTED,
BHJICOITPOEKTOP).
ITepeyenb 0CHOBHOIO y4eOHO-1200paTOPHOro 000PyA0BaHKS
1. ®uznuecknii MasiTHUK.
. Maremarnueckuii MasiTHUK.
. Mastauk O6epbexka.
. [Tpubop ATByna.
. [lpyXuHHBIE MasSTHUKU.
. KpyrunpHble MasTHUKH.
. Maarauk Makcsemia.
. BoxsHol MaHOMETD.
. Hacoc.
10. Bentuisarop.
11. Beco BII-4.
12. Becsl BJIKT-M.
13. TepmoMeTpsl.
14. ITcuxpomMeTpsl.
15. CreknsiHHBIE TUIIMHPBI.
16. bropetku.
17. HabGop Ten oO0TekaemMoit GopMBI.
18. Habop pa3HOBeCOB.
19. Mara3uHbI COIPOTUBIICHU.
20. YcraHOBKa Ui U3Y4YEHUSI DJIEKTPOIN3A.
21. Peocratsl.
22. AmnepMeTpsl.

O 0N L B~ Wi
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23. BosibT™METpBI.

24. KonaeHcatopsl.

25. ConpoTHUBICHUS.

26. AKKyMYJISITOPBI.

27. ConeHoUbI.

28. CepaeyHuKH.

29. TanreHc-ranbBaHOMETPBI.

30. 'anpBaHOMETPBI

31. HaGop mryHTOB.

32. HaGop 100aBOYHBIX COMPOTUBIICHUH.

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 cBeTopuIbTpPOB.

50. JIuH3bL.

51. DkpaH.

52. ®oromerp.

53. McTOYHUK MOHOXPOMAaTHYECKOIO CBETA.

54. Habop UCTOYHUKOB ONTHYECKOTO U3TYYEHUS.
55. lllTaHreHUMPKYIIH.

56. CexyHIOMEDBHI.

57. YBUY-anmapar.

58. YcTaHOBKY ynbTpadHOneTOBOro 00IyueHHs.
59. YcTaHoBKa 10 2JIEKTPOHHO-MOHHON 00pabOTKE CEMSH.
60. JIroctpa UnkeBckoro.

61. Bnaromepsi.

62. MUKpPOCKOIIBI.

63. KoMmiekThl m1akaToB 10 OCHOBHBIM pa3ziesiaM (U3HKH.
64. KommiekT CTeHJOB MO TMAaTeHTHBIM pa3padoTKaM, CBA3aHHBIM C HCIIOJb30BaHHEM
¢uznyeckux GakTOpoB B arpONPOMBIIIIEHHOM MPOU3BOCTBE.

12. NunoBauuoHHBIe (POPMBI 00Pa30BATEIBHBIX TEXHOJIOTHIi

Bun 3anatusa
Jlexnun JI3 113
®Dopmbl paboThI
AHann3 KOHKPETHBIX CUTYaIluil - - +
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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

[Tpoduiie TexHosiornueckoe 000py/i0BaHNe 1/l XPAHEHUS U epepadoTKu
CeJIbCKOXO0351iICTBEHHOM NMPOAYKINH

VYpoBeHb BhICIIET0 00pa3oBaHus — GaKajdaBpUaT

KBanuduxamnus - 6akaaasp

®dopma 00yueHHS — 3a04HAs

20



NS ol

COAEPKAHHUE

Komnerennuu ¢ ykazanuem sTana ux ¢popmupoBanus B npouecce ocBoeHus: OITOIT
IToka3zaTenu, KpUTEPHH U ILIKaJIa OLIEHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUH

TunoBsle KOHTPOJBHBIC 3aJaHKs U (WJIM) WHBIE MaTepHajbl, HEOOXOIUMBIC IS OLEHKH
3HaHUM, yMEHUH, HABBIKOB M (WJIM) OIBITA AEATEIBHOCTH, XapaKTepPU3YIOUIMX HTarl(bl)
(dhopMupoBanus KoMmrieTeHIui B mporecce ocBoenus OITOIT

Mertoanuueckre MaTepuallbl, ONpeNeNIole MPOLEAYpbl OLEHMBAHUSA 3HAHUM, yMEHUH,
HaBBIKOB M (MJIM) OIBITAa JEATEIILHOCTH, XapaKTepU3ylIuX AHTan(bl)  (OpPMHPOBAHUS
KOMIIETEHIIUH

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

4.1.2. Oruer no nabopaTopHOil paboTte
4.1.3. KoutposbsHas pabota
4.1.4. Amnanu3 KOHKPETHBIX CUTYyaIlHii
4.2.  Ilpouemypsl ¥ OIICHOYHBIC CPEICTBA JJIsl IPOBEICHUS POMEKYTOUHOM aTTECTAI[H
4.2.1. 3auer
4.2.2. Dk3aMeH
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1. KommneTeHUHH ¢ yKka3aHueM 3Tana ux (popmupoBanus B npouecce ocsoenusi OIOII

KoMmnerennuu nmo qaHHOM nucnuIuinHe GopMuUpyroTcs Ha 6a30BOM dTarie.

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
UCTIOJIb30BaHUIO ¢dusnveckue  3aKOHBI, | OCHOBHbIC (DU3MUYCCKHE | OMMCAHUS  OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBICHHSI W TPOIECCHI, | 3aKOHBI B | GU3NYECKUX 3aKOHOB,
€CTECTBCHHOHAYYHBIX | HA KOTOPBIX OCHOBaHBI | MpodeccrnoHaIBHOM SIBIICHUH W TPOIIECCOB,
JTUCHIUTUIAH B NPUHIUIBL  JICHCTBUSA | ACATEIBHOCTH - | HA KOTOPBIX OCHOBAHbI
npoeCCHOHATBHON | 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: HaBBIKAMHU
WH)KCHEPHBIC 33]]a4ul | OCHOBHBIC 3aKOHBI | OCHOBHbBIE 3aKOHBI | PEUICHUS HHKEHEPHBIX

C WCIIOJIb30BAaHUEM | MEXaHUKH, MEXaHHKH, 3aaq C
OCHOBHBIX 3aKOHOB | JIGKTPOTEXHUKH, AJIEKTPOTEXHUKH, UCTIOJIb30BaHUEM
MEXaHHUKH, THJIPABIIUKH, THJIPABIIUKH, OCHOBHBIX 3aKOHOB
AJIEKTPOTEXHUKH, | TEPMOJUHAMHUKHU U | TePMOJUHAMUKH U | MEXaHHKH,
THJIPABIIAKH, TEIIOMAacCOOOMEeHa, TEIIOMACCOOOMEHA JUTSI | DJIEKTPOTEXHHKH,
TEPMOJIMHAMHUKHN U | HEOOXOAUMBIC JUISL | PELICHUST WHXKEHEPHBIX | TUAPABIINKH,
TerioMaccooOMeHa | pelleHusi 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

ITokazarenu Kputepuu u mkana olieHUBaHUS PE3yIbTATOB OOYUYCHHUS 11O AUCIUTIIIHE
OLICHUBAHHUS
(3VH) Henocrarounsrit JlocTaTouHbIit Cpennuii ypoBeHb Bricokuii ypoBeHb
YPOBEHb YPOBEHD
b1.5.18-3.1 OOyuaromuiicst He OOyyatomuiicst ciabo OOyyaromuiicst OOyyaronuiicst ¢

3HAE€T OCHOBHBIE
(u3nyecKre 3aKOHBI,
SIBJIICHUS U IIPOLECCBI,
Ha KOTOPBIX
OCHOBAHBbI IIPUHIUIIBI

3HACT OCHOBHBEIC
(1)I/I3I/I‘IGCKI/IC 3aKOHBI,
SIBJICHUS U ITPOLECCHI,
Ha KOTOPbIX OCHOBAaHbI
TTPUHIUIIBI IEUCTBHS

OLIMOKaMU U

HE3HAYUTCIIbHBIMU

OTIEIbHBIMHU
npoOenaMu 3HaeT
OCHOBHEBIE (pr3H4ecKue

TpeOyeMoll CTEeTICHbIO
ITOJTHOTBI ¥ TOYHOCTH
3HAeT OCHOBHBIC
(bu3mueckue 3aKOHBI,
SIBJICHUS ¥ TIPOIIECCHI,

JeHcTBUS 00BEKTOB 00BEKTOB 3aKOHBI, SIBICHUS U Ha KOTOPBIX OCHOBAHBI
npodeccroHaNbHOI po¢eCCHOHATIBHOM MIPOIIECCHI, Ha KOTOPBIX MIPUHIAIIEI IeHCTBUS
JeSITeTbHOCTH JeSITeTbHOCTH — OCHOBAHBI ITPHHITUIIBI 00BEKTOB
JieficTBHS 0OBEKTOB podeccHOHATBHOM
npodeccrnoHaIBEHOM JIeSITETbHOCTH
JIeSITEIbBHOCTH
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b1.b.18-V¥.1 OOyyaromuiicst He OOyyatomuiicst cnabo OOyyatomuiicst ymeer OOyyaronuiicst ymeeT
yMeeT HCII0JIb30BaTh yMeeT HCIIOJIb30BAaTh HCIIOB30BaTh HCIIOJIB30BAaTh
OCHOBHEIE OCHOBHBIC (pr3WdecKre | OCHOBHBIC (PM3MUYECKHE | OCHOBHEIC (hM3MIECKHE
(bu3nIecKHe 3aKOHBI B 3aKOHBI B 3aKOHBI B 3aKOHBI B
po¢eCCHOHATBHOMN 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 BJIajiceT HABBIKAMH HeOOJIBLIINMU CBOOO/IHO Bi1aieeT
OpUMEHEHHUS NPHUMEHEHHUS OCHOBHBIX 3aTpyAHCHUAMH HaBBIKAMH IPUMEHCHHUSI
OCHOBHBIX (hu3MUECKUX 3aKOHOB B BJIajieeT HaBbIKAMU OCHOBHBIX (hH3UUCCKUX
(u3MYECKHUX 3aKOHOB npodecCHOHANBHOMN MIPUMEHEHHUS] OCHOBHBIX 3aKOHOB B
B IpO(heCCHOHAITLHOM JIeSITeIbHOCTH (U3MYECKHX 3aKOHOB B npodeccrHoHaNBLHON
JeATEIEHOCTH npodecCHOHATBHON JeATEeIEHOCTH
JeATEIbHOCTH
b1.5.18-3.2 OO6yJatomnimiics: He Obyuarommiics cnabo OObyuarommiics ¢ OObyuarommiics ¢
3HAeT OCHOBHEIE 3HAeT OCHOBHBIC 3aKOHBI HE3HAYUTEIILHBIMH TpeOyeMoii CTeNeHBI0
3aKOHBI MCXaHUKH, MEXaHHKH, OmMOKaMHy | MIOJTHOTHI ¥ TOYHOCTH
JNIEKTPOTEXHHKH, JNIEKTPOTEXHHKH, OT/ICNIbHBIMH 3HAET OCHOBHBIC 3aKOHBI
THAPABIUKH, THAPABIUKH, npoOeTaMu 3HaeT MEXaHHKH,
TCPMOJNHAMUKHU 1 TCPMOANHAMUKHA U OCHOBHBIC 3aKOHbI QJICKTPOTEXHUKU,
TeraoMaccooOMeHa, TeImIoMaccoooMeHa, MEXaHHKH, THIPABIIHKH,
KOTOpPBIC KOTOPBIC UCTIOJIB3YIOTCA QJICKTPOTEXHUKU, TCPMOJUHAMUKU U
UCTIOJIB3YIOTCS B B peLICHUU THIPaBIIUKH, TeromMaccooOMeHa,
peuicHun WHXCHCPHBIX 3a1a4 TCPMOJNHAMUKU U KOTOPBIC UCIIOJB3YIOTCA
WHXXCHEPHBIX 3a1a4 TerIoMaccoooMeHa, B peLICHUU
KOTOPBIE HCIIONb3YIOTCS WHXXCHEPHBIX 3a/1a4d
B pEeLICHHU
MHXXCHEPHBIX 3a1a4
b1.b.18-Y.2 OO0yJatomimiics: He Oobyuarommiics cnabdo OOyuarommiicss ymeet OO0yuarommiicss ymeet
yMeeT pelrath yMeeT penraTh penraTh HHKECHEPHBIE penaTh HHKECHEPHBIC
WHXXCHEPHBIC 33/1a4d | HH)KCHEpHbIC 3aJa4H C 3a/1a9H ¢ 3a/1a9H ¢
C MCIOJIb30BaHUEM UCIIOJIb30BaHUEM UCIIOJIb30BaHHEM UCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
MCXaHHKH, MCXaHHKH, MCXaHHKH, MCXaHHKH,
QJICKTPOTEXHUKU, QJICKTPOTEXHUKMU, QJICKTPOTEXHUKU, QJICKTPOTEXHUKU,
TUAPABJIMKH, TUApPaBJIMKH, TUApaBJIUKH, TUApPAaBJIMKH,
TCPMOJNHAMUKHA 1 TCPMOANHAMUKHA U TEPMOJNHAMUKU U TEPMOJUHAMUKHA 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
penreHus PEILICHUS HHKEHEPHBIX 3aTPyIHEHHAMH HaBBIKaMH PEILCHUS
HWHXCHEPHBIX 3aJa491 3aJa4u C BJIa1€€T HaBbIKaMH HWHXXCHEPHBIX 3a/Ja4u C
C MCHOJIb30BaHUEM UCIIOJIb30BaHNUEM peLIeHuUs] MH)XEHEPHBIX UCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3a7a4u C OCHOBHBIX 3aKOHOB
MCXaHHKH, MCXaHHKH, HUCIIOJIB30BAHUEM MCXaHHKH,
QJICKTPOTEXHUKU, QJICKTPOTEXHUKU, OCHOBHBIX 3aKOHOB DJICKTPOTEXHUKH,
TUAPAaBJIMKH, TUAPABJIMKH, MCXAHHKH, TUAPAaBJIIMKH,
TEPMOTUHAMUKH U TEPMOJHUHAMUKH H 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
3HAHUM, YMEHHH U HABBIKOB M (WJIH) ONBITA eATeJIbHOCTH, XaPAKTEePU3YIOIIUX 3TATbI
(popmupoBanus komnerenuuii B npouecce ocsoenuss OINOII

TumoBeie KOHTPOJIBHBIC 3a/IaHUSI U MAaTEPUAIbI, HEOOXOIUMBIE ISl OLECHKH 3HAaHUH, YMECHHUNA U
HaBBIKOB, XapaKTEpU3YIOUIMX 0a30BbI 3Tanm (OPMUPOBAHUS KOMIIETCHIMH B IPOIECCe OCBOCHHUS
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: IOxno-Ypansckuii 'AY, 2016 .— 70 c¢. + wi1. — ¢ npuin. — 0,6 MB .— Jloctyn 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 (pu3nKe [ DIEKTPOHHBIN pecypc| : s
CTYIEHTOB 3a04HOU (opMbl 00yueHus. Y. 2. DnekTpoArHaMUKa U KBaHTOBas (¢u3uKa / cocT.: ABeeB
M. B. ; IOxno-Ypansckuii 'AY, Uncturyt arponmkenepun .— Yemsounck: FOYpl'AY, 2016 .— 62
c. + wi. — ¢ npui. — bubmuorp.: c. 60 (18 nazs.) .— 0,6 MB .— [loctyn u3 ceru UnTepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctyn W3  JIOKQJBHOM  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. MeToauvecKue MaTepuaJibl, oNpeae/siioliye npoueIypbl OleHNBAHUS 3HAHUIA,
YMEeHUii, HABBIKOB U (MJ1H) ONBITA IeATeIbHOCTH, XapaAKTEePU3YI0IIMX ITan(bl)
¢dopMupoBanusi KOMIETEHIM I
B nanHoMm pasznene MeTOAMYECKHE MaTepHalbl, OMPEACIAIONIME MPOLEIYPhl OIECHUBAHUS
3HaHWUW, YMEHUH, HABBIKOB, XapaKTEpHU3YIOIIUX 0a30BbIi 3Tanm (GOpMHUPOBAHUS KOMIETEHIUN IO
AUCIHUITIINHE «q)I/ISI/IKa», MPUBCACHBI IPUMCHUTCIIBHO K KAXKAOMY M3 UCIOJB3YEMBIX 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 INPAKTUYECKOM 3aHATUU MCIONB3YETCsS AJI OLIEHKM KauecTBa OCBOCHMS
oOyyaroluMcsi OCHOBHOM MpodeccnoHalbHOM 00pa3oBaTeIbHOM MporpaMmbl IO OTIEIbHBIM
BOMpOCaM M TeMaM JTUCHMIUIMHBL. TeMbl M IUIaHbl 3aHATUH (CM. MeToJpa3paboTKH...) 3apaHee
COO0MIA0OTCs 00YYaIOMUMCS.

OTBeT OLEHMBAETCA  OLEHKOM  «OTIMYHO», «XOPOLIO»,  «yHOBIETBOPUTEIBHO» WU
«HEY/IOBJIETBOPUTEIILHO.

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

IlIkana Kpurtepun onenuBanus

- 00yUaroUIiCs TOTHO YCBOWII YUeOHBINM MaTepua,

- IIPOABIIAACT HaBBIKH aHaJIu3a, O606I_HeHI/ISI, KPUTHYCCKOI'O
OCMBICIICHHSI W BOCHPUATHS HH(OpPMAIMK, HABBIKA OMHCAHUSA
OCHOBHBIX (DU3UYECKUX 3aKOHOB, SBIICHUH U MPOIIECCOB;

- Marepuajg W3JI0KEH TpPaMOTHO, B OIPEICICHHOW JIOTHYECKOU

Onenka 5
(oTIMYHO)
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MOCIEA0BATCIbHOCTHU, TOYHO HCIIOJB3YCTCA TECPMHUHOJIOTUA;

- IIOKa3aHO YMCHHC HIUIIOCTPUPOBATE TCOPETUUYCCKHUE I1OJIOKCHUA
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 TPEOOBAaHUSM Ha OLIEHKY «5», HO MpHU
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 0611_[66 IIOHUMAaHHE BOIIpoCa W MPOACMOHCTPHPOBAHBI
YMCHUA, JOCTATOYHBIC OJIA JaabHEHIIEro YCBOCHUA MaTcpualia,

- HMCIIHCh 3aTpyAHCHHA WU JOITYHICHBL OIINOKH B OIIpCACIICHUHA
HOHSITI/II\/JI, HCIIOJIb30BAHUHW TCPMHUHOJIOTHHU, OIMCAHUH (1)I/I3I/III€CKI/IX
3aKOHOB, SIBIICHUU U IMpoucCCOB, pCHICHUU 3aJia4, UCIIPABJICHHBIC I1IOCJIC
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
npoueccoB, PpCIICHHWM 3aaa4d, KOTOPLIC HE HCIPABJICHBI ITOCIIC
HCCKOJIbKHMX HABOJANIHUX 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 KPUTEPUSAM, YCTAHOBICHHBIM IJSI TMOJIOKHUTEIBHBIX OICHOK («OTIUYHOY,
«XOPOIIOY», «YAOBJIETBOPUTEIHHO»). OIleHKa OOBIBISIETCS 00yUYarOIMIEMyCsl HETIOCPEJACTBEHHO IMOCTE

cJadyn OTucTaA.

4.1.2. Otuer 110 J1abopaTopHOM padboTe

Hlkana Kpurepun onueHnBanus
- U3JI0’)KEHHUE MaTepuaa JIOTUYHO, TPaMOTHO;
- cBOOOJIHOE BJIa/IEHHE TEPMUHOJIOTHEH;
Ouenka 5 - YMEHHUE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKJEHHUsS MPH OTBETE Ha
(oTIHuHO) KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOIIECCHI;
- YMCHUC IMIPOBOJWUTH U OLICHUBATD PE3YJILTAThI H3M€p€HHI71;
- CIIOCOOHOCTD pelIaTh 3aJauu.
Oruenka 4 - U3JIOKEHHUE MaTepuasa JJOTHYHO, TPaMOTHO;
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(xoporo) - cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEI;

- OCO3HAaHHOE NPHMEHEHHE TEOPETUYCCKUX 3HAHWWA JUIS ONHCAHUS
(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 PE3yJIbTaATOB H3MEPEHHUH,
- 3aTPY/IHCHUS] B 00OCHOBaHHH CBOHX CY)KICHHIA;

- oOHapyXMBaeTcs HENOCTATOYHO TJIyOOKOEe IMOHMMAaHUE H3Y4YEHHOTO
MarepHana.

Onenka 3
(YZIOBJIETBOPUTEIIHHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUYCCKHUX 3HAHMIA, JOMYIIEHBI OITHOKU

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

(HEYIOBIIETBOPUTEIIBHO) | OIICHUBAIOTCS PE3YJIbTATHI H3MEPEHUI;

- HEe3HaHWE OCHOBHOTO MaTepuaia y4eOHOH MPOrpaMMBI, JOMYCKArOTCS

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 OLICHUBATh PE3YJIbTaThl H3MEPEHUII;
- CIIOCOOHOCTH pellaTh WH)XXEHEPHbIE 3a/1auM (JOIyCKAeTCsl Hallnuue
MaJIO3HAYUTENBHBIX OIIMOOK HMJIM HEJOCTAaTOYHO MOJHOE PacKpbITHE
CoJlep’)KaHuEe BONPOCA WM  MOTPEUIHOCTh  HENPUHLHUIHAIBHOIO
XapakTepa B OTBETE HA BOIIPOCHI).

OreHKa «3a4TeHo»

- 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. KoutponbHas pabora

KonTponbnas padora (KP) sBnsiercss mpoayKToM, NOTy4aeMbIM B pe3yibTaTe CaMOCTOSATEIbHOTO
IUTAHUPOBAHMS M BBIOJHEHHUs Y4eOHBIX 3amay. KoHTponbHast paboTa MO3BOJSET OLEHUTh 3HAHUS U
YMEHHSI CTYAEHTOB, a TakXXe YypOBEHb C(OPMUPOBAHHOCTH HAaBBIKOB MpH padore ¢ yuyeOHOil
JUTEPaTypoi U IPYTMMHU UCTOYHHUKAMU. THUIIOBBIE 3a7]auyl IO 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 Kpurepun oueHuBanus

Orenka 5 Copnepxanne KP mnomHocTelo coorBeTcTBYyeT 3ananHuto. KP comepxut

(OTIHuHO) JIOTUYHOE, IOCJIEA0BAaTEIbHOE H3JI0XKEHHE MaTepuana ¢ IMPaBUIbHBIM
pELIeHUEM 3aay.
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Ouenka 4 Copnepxanne KP monHocThO cooTBeTcTBYeT 3amanuto. KP comepxut
JIOTUYHOE, TOCJEI0BAaTEIbHOE H3JI0KEHUE MaTepuajla C IpaBHIbHBIM
pemieHreM 3anad. MMeroTcss oOJHA-ABE HECYIIECTBEHHbIE OIIMOKH B
HCIOJIb30BAHUU CAWHUL] UBMCHCHHS, B ITOCTPOCHHBIX rpa(bmcax, cxemax
UT.J

(xopor1o)

Onenka 3 Conmepxxanne  KP  uyacTMUHO  HE  COOTBETCTBYET  3aJaHHIO.
ITpocmaTpuBaeTcss  HEMOCIECIOBATENBHOCTh  W3JI0KCHHA  MaTepuala,
IIPEICTaBIICHbI HEZ0CTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
II0JI0’KEHH s, UCIIOIb30BaHHbIE IIPU pEIICHNH 3a1ad. MMeroTcs ommbku B
HCIIOJIb30BAHUU CAWMHUL] HU3MCHCHUA, B IIOJIYYCHHBIX PpEC3yJibTaTax, B
IOCTPOEHHBIX TpauKax, CXeMax U T.J

(YZIOBJIETBOPUTEIIHHO)

Onenka 2 Conmepxxanne  KP  uyacTM4HO  HE  COOTBETCTBYET  3a/laHUIO.
ITpocmaTpuBaeTcss  HEMOCIECIOBATENBHOCTh  M3JI0KCHHA — MaTepuala,
IIPECTaBIICHBI HEZ0CTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
IOJIOKCHHSA, HUCIOJb30BaHHBIE IIPU  pelIeHMHM 3axad. Fmerorcs
CYHICCTBCHHBIC OMMOKK B MCIIOJIb30BAaHUH CINHUL HN3MCHCHHUA, B
HOJTYYEHHBIX pe3ybTaTax, B HOCTPOECHHbIX IpaduKax, CXeMax u T.J

(HEYTOBIETBOPUTEIHHO)

4.1.4. Ananu3 KOHKPETHBIX CUTYalUil

B xoze npakTH4eCcKUX 3aHATHUN UCIOJIB3YETCS METOJ aHAJIN3a KOHKPETHBIX CUTYyaluil, KOTOPBIN
COCTOUT B TOM, YTO OOydaroLleMycsl IpeJylaraeTcs NpUKIagHas 3aJada, B KOTOPOMl ONUCHIBAETCS
KOHKpETHAsl CIIOKMBIIASICA CHUTyalusi, OOydaromeMycs HEOOXOIUMO OCYIIECTBUTHh IIOWCK ITyTei
pellIeHns NpeUIoKeHHOH 3a1aun. [Ipy aHann3e KOHKPETHBIX CUTyalluid UCIIONIb3YIOTCS METOAUYECKHE
pa3paboTku, ykazansbie B 1. 3 ®OC.

B kauecTBe mpuMepa MOKHO IMPHBECTH 33/Jady IO ONPEAETCHUI0 KO3(p@HIMEHTa BI3KOCTH
xuakoctu merogoMm Crokca. B 3ToM Merone paccMmarpuBaeTcsl JIBHJKEHUE IIapuKa B BA3KOM
KHUJIKOCTH, M JaHHBIM croco® MoKeT ObITh MPUMEHHMM, TOJBKO B TOM clly4yae, KOTJa JBUKEHHE
IapyuKa paBHOMEPHOE, a €ro 00TeKaHHe KUIAKOCTbIO SIBIIsieTCs JaMUHApHBIM. Heo0X01uMO BBISICHUTB:

1) Kakoe paccTOsIHUE B KHUJIKOCTH JOJDKEH MPOMUTH IIAPUK, VI TOTO YTOOBI €ro IBUXKEHHE CTaJIO0
CTallMOHAPHBIM;

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

Pe3ynbTar BHINOIHEHUS 3TOTO 3aJ]aHKs OLIEHUBAETCS C YUETOM CIEAYIOIIUX KPUTEPUEB: MOJTHOTA
IpOpadOTKM  CUTyallMM; TIOJHOTAa  BBIIOJIHEHUS  3aJaHMsd; HOBU3HA W  HEOPAMHAPHOCTH
MIPEJICTaBICHHOI0 MaTepualla U PEeLIeHU; NepCeKTUBHOCTh U YHUBEPCAIBHOCTh PELICHUM; yMEHHE
apryMeHTHpPOBaHO OOOCHOBaTh BBIOpPAaHHBIA BapuaHT pelleHus. Pa30upas KOHKPETHYIO CUTYAIHIo,
oOyyaroluiicss (pakTUYECKH IOJydaeT Ha PYKH TOTOBOE pEIIEHHE, KOTOPOE MOXKHO MPUMEHHUTH B
AQHAJIOTHYHBIX O00CTOATENbCTBAX, 3TO B JalbHEHIIEM CIOCOOCTBYET (OPMUPOBAHUIO HABBIKOB
pereHust 6ojiee CEPhE3HBIX MPOOIIEM.

4.2. IIpoueaypsl M OLlEHOYHbIE CPeICTBA [JIsl IPOBeAeHUS POMEKYTOUHON aTTecTAUM
4.2.1. 3aueT He NPeAYCMOTPEH y4eOHBIM TIAHOM.
4.2.2. Ox3ameH

Ok3ameH sBhseTcs (OpMOM  OIICHKM KauecTBa OCBOCHHUS OOYyYaIOUIUMCS  OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONM MPOrpaMMbl MO pazgenaM AucuMIIuHBL [lo pesynbraram
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9K3aMeHa 00YYarOIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIOY», «yIOBICTBOPUTEILHOY WU
«HEYJOBJIETBOPUTEIBHO.

DK3aMeH M0 AUCIUIUIMHE MPOBOAMUTCS B COOTBETCTBUM C pPAaCHUCaHUEM MPOMEKYTOUHOH
aTTeCTalluy, B KOTOPOM YKa3bIBAE€TCS BPEMs €r0 IPOBENCHMS, HOMEp ayJIUTOPUH, MECTO ITPOBEACHUS
KOHCYJIbTAIlH. Y TBEPXKACHHOE paclucaHie pa3MelaeTcs Ha MHQOPMAIIMOHHBIX CTeH/aX, a TaKXkKe 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 MpaBujo, Jiekropamu. C paspemeHus 3aBeaylomero kadenpoi
Ha JK3aMEHE MOXKeT IMPHUCYTCTBOBATh MpernojaBareib Kadeapbl, MPHUBICYCHHBIA A MOMOIIA B
IpueMe HK3aMeHa. B ciyyae OTCyTCTBHS BEAYLIETO IpEnojaBaTelsl HK3aMeH IPUHMMAETCS
IpernojaBaTesieM, HA3HAY€HHBIM PacHopsKEeHHEM 3aBe1yIoIero Kadeapoil.

[IpucyrcTBHME Ha 5K3aMeHE NpernojaBareneil ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacrnopspKeHUs pEKTopa, MPOPEKTopa Mo yueOHoM paboTe uiu AekaHa GakyabTeTa He JOMyCKaeTCsl.

OOyyaronuecs Mpu sSIBKE HA dK3aMeH 00s3aHbI UMETh MPHU ceOe 3aU4eTHYI0 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 OwuieraM B YCTHOM HIJIM IHCBMEHHOM BHIE, JUOO B BHUJE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIC OUJICTHI COCTABIISIOTCS 110 YCTAHOBICHHOU (hOpME B COOTBETCTBUU
C YTBEPKIEHHBIMH Kadeapoill sK3aMEHAIIMOHHBIMH BOIPOCAMU M YTBEP)KIAIOTCA 3aBENYIOLINM
kadeapoii exxerogHo. B ouiere conepKuTCs 2 TEOPETUUIECKUX 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 AUCIUILIMHE.

3HaHMs, YMEHUS U HABBIKM OOYYAOIIUXCS OMPEHCISIOTCS OICHKAMHU «OTIIMYHOY, «XOPOIIOY,
«YIOBJIETBOPUTEIBHO»,  «HEYJOBJIETBOPUTEIBHO»,  KOTOpPHIE  BBICTABISIIOTCA B 3a4€THO-
AK3aMEHALIMOHHYIO BEJOMOCTh U B 3a4ETHYIO KHUKKY 00y4aroerocs B JIeHb AK3aMEeHa.

[Ipyn mpoBeeHHH YCTHOTO AK3aMEHa B ayJUTOPUU HE MOJKHO HAXOIUTHCA Ooliee BOCHMHU
oOyyaroluxcsi Ha 0OIHOTO MPEeNo1aBaTesl.

[Ipyn mpoBeneHNM YCTHOTO SK3aMeHa OOydarolIuics BBHIOMpAeT SK3aMEHAIIMOHHBIA OWUIIET B
CIIy4aiilHOM MOpsAKE, 3aTeM Ha3bIBaeT (DAMUIIUIO, UMsI, OTYECTBO U HOMEP IK3aMEHALIMOHHOTO OuJjeTa.

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

Bpems moAroToBku oTBETAa MpH cAaue SK3aMeHa B YCTHOM (popMe JOIKHO COCTaBISTh HE MEHEe
40 MuHYT (TI0 KeNaHUI0 00YYaroIIerocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTBeTa — He Gonee
15 MunyT.

OOyuaromuiics, UCTIBITHIBAIOIIUIN 3aTPYJHEHHs TIPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY MM
OouseTy, UMeeT NpaBO Ha BHIOOP BTOPOro OuseTa ¢ COOTBETCTBYIOLIMM MPOAJICHHEM BpEMEHHU 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 CBSA3M C  HEMOATOTOBIEHHOCThIO, TO B  BEJAOMOCTH €My  BBICTaBJISIETCS  OIICHKA
«HEYJOBJIIETBOPUTEIBHO.

Hapymienne nucHMIUIMHBI, CHOUCHIBAaHWE, HWCIIONB30BaHUE OOYUYAIOMUMHUCS HEpa3peIIeHHBIX
MEYAaTHBIX M PYKOMHUCHBIX MaTepHaloB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX
KOMITHIOTEPOB, HOYTOYKOB M JPYTUX BHUJIOB JUYHOW KOMMYHUKAIITMOHHOW U KOMIBIOTEPHOU TEXHUKH
BO BpeMsl aTTECTAlMOHHBIX HWCIBITAHWN 3ampenieHo. B cioyuae HapymieHuss 3TOro TpeOoBaHUs
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mpernojaBaTellb 00s3aH yJAIUTh OOYYarolIerocs W3 ayJUTOPUU U TPOCTaBUTH €My B BEIOMOCTHU
OLICHKY «HEYAOBJIETBOPUTEIHHOY.

BricTaBiieHne OLEHOK, TMOJYyYEHHBIX MpPHU TMOJABEICHUU PE3yJIbTATOB MPOMEKYTOUHOU
aTTecTallid, B 3a4€THO-DK3aMEHAIMOHHYI0 BEJOMOCTh M 3aUE€THYI0 KHHXKY IPOBOJUTCS B
IIPUCYTCTBUM caMmoro ooOyuaromierocs. IlpenogaBaTenn HeCyT NEPCOHAIbHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHs 3alHceil O pe3ylbTaTaXx MNpPOMEKYTOYHOW aTTecTallu B
3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTDb U B 3aUETHBIC KHIXKKH.

HesiBka Ha »K3aMeH oOTMeYaeTcs B 3a4€THO-PK3aMEHAIIMOHHOW BEAOMOCTH CIIOBAMHU «HE
SIBUJICS.

Jns  oOydaromuxcsi, KOTOpble HE CMOTJIM COaTh SK3aMEH B YCTaHOBJCHHBIE CPOKH,
VYHUBEPCUTET YCTAaHABIMBAET MEPUOJ JIMKBUJIALUK 33J0KEHHOCTH. B 3TOT mepuoj mpenojaBareny,
MPUHUMABILIME 3K3aMEH, JIOJDKHBl YCTAaHOBUTH HE MeHee 2-X JHEH, Korja OHu OynyT MNpUHUMATb
3aI0JDKEHHOCTH. MHpOopManus o JHMKBUAANMHA 330JKCHHOCTH OTMEYAeTCS B OSK3aMEHAIIMOHHOM
JIUCTE.

OOyuarmumcsi, MOKa3aBIIMM OTJIWYHBIE U XOPOILIME 3HAHHUS B TEUECHUE CEMECTpa B XOJIe
MOCTOSIHHOTO TEKYILEro KOHTPOJS YCIEBAaeMOCTH, MOXKET OBbITh MIPOCTaBJICHA SK3aMEHAI[MOHHAs
OLIEHKa JIOCPOYHO, T.e. 0e3 cnaun sk3ameHa. OLeHKa BBICTABIIAETCS B 9K3aMEHALIMOHHBIN JIMCT WIN B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

NuBanunpl 1 nuna ¢ orpaHUYEeHHBIMH BO3MOKHOCTSIMU 37I0POBbs, MOTYT CIaBaTh 3K3aMEHBI B
MEKCECCUOHHBIN MEePHO/J] B CPOKHU, YCTAHOBIIEHHBIE HHIUBUIYATbHBIM yU€OHBIM ITaHOM. MHBaNMu 161 1
JUIa ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSMH 3J0POBBS, UMEIOIINE HAPYIIECHUS OMOPHO-IBUTATEIHHOTO
anmapara, [JOMYCKalOTCS Ha AaTTeCTAlMOHHBIE WCIBITAHUS B COMPOBOKICHUH AaCCHUCTEHTOB-
COIIPOBOXAAIOILINX.

[Tpouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTaluu JjIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«ITonmokeHNN O TEKYIIeM KOHTPOJE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMU OOYUYaIOIIMXCS 10
OIIOII 6akanaBpuara, cneruanurera u Maructpatyps» ®I'bOY BO HOxuo-Ypanbckuit TAY (2016
r.).

Hlkana 1 KpUTEpUH OLIECHUBAHUS OTBETA 00YYarOIIerocs MpeACTaBIeHbl B TaOIHULIE.

I kxanaa Kpurtepun onenuBanus

BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIIYOOKOEe 3HaHHE IMPOrpaMMHOTO
Onenka 5 MaTepuanga, YCBOEHHE OCHOBHOM M JIONOJHUTEIBHOM JIUTEpaTyphl,
(OTIIMYHO) PEKOMEHIOBAaHHOW MpOrpaMMOM JUCHUIUIMHBIL, MPaBUIbHOE peEIlIeHue

3aJ1a4H.

IIOJIHOE 3HAHUE TPOTPaMMHOIO MaTepHuaja, YCBOCHHE OCHOBHOM
Onenka 4 JUTEPATYPBHI, PEKOMEHI0BAaHHOU B IIporpaMme, HaJMuue
(xoporo) MaJIO3HAYUTENIbHBIX OIIMOOK B PEUICHUM 3aJauyd, WJIM HEJIO0CTaTOYHO

IMMOJIHOC PACKPBITUC COACPKAaHNUEC BOIIPOCA.

3HAHWEC OCHOBHOI'O MpPOrpaMMHOI0 Marcepuajia B MUHHUMAJIIBHOM O6T)€Me,

Onuenka 3
H MOTPEITHOCTH HEMTPUHIIMITHATILHOTO XapaKTepa B OTBETE HA JK3aMEHE 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 pu3mKy B pa3BUTHH TEXHUKHU M arpOIPOMBIIIIIEHHOIO IPOU3BO/ICTBA.
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2. Kunematuka wmartepuaqbHOM TOYkd. KoOOpAWMHATHBIM METOA OMHCAHUS JIBHXKCHHI.
Kunematnueckoe ypaBHEHHE IBHXKEHUS U ONIPEAEIIeMbIe 0 HEMY KHHEMAaTUYECKHE XapaKTEPUCTUKH.

3. BekTopHBI cr1oco0 omucaHus JBHKEHUN. BEKTOPHI mepeMenieH s, CKOPOCTH, YCKOPEHHUSI.
VYTI0BbIE XapaKTEPUCTUKHU ABUKEHUS 110 OKPYKHOCTH.

4. DneMeHThl  pelsSITUBUCTCKOW  MexaHuku. llocTynaTel — cHeqUalbHONM  TEOPHUH
otHocuTenbHoCcTU. [IpeoOpazoBanus Jlopenna. Crnoxkenue ckopocteil. OTHOCHUTENBHOCTD JJIMHBI
OTPE3KOB U JUIUTEILHOCTH BPEMEHHBIX HHTEPBAJIOB.

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

6. JluHamMuka BpallaTe€IbHOrO JABWXKEHUA. MoOMEHT cuibl. MOMEHT HWHepuuu. 3aKOHBI
COXpaHEHHUS UMITYJIbCa 1 MOMEHTa UMITYJIbCA.

7. NHepuuanbHble U HEUMHEPLHMAIbHbIE CUCTEMBbI OTCU€TAa. CHIIBI MHEpUUU IPHU Pa3IMUYHBIX
BHUJIaX JABUKCHUSL.

8. PabGota, MomHOCTh U 3Heprus. Mexanudeckas paboTa ¥ MOIIHOCTh MIPH MOCTYNATEILHOM U
BpauaTeIbHOM JIBIKeHUsIX. KuHeTnueckas sHeprust 1 TeopemMa 0 KHHETHYECKOM SHEpruu.

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

10. Mexanuueckue konebanus. KunemaTnka rapMoHUYeckux koneOanuii. CroxeHue
Koje0aHui. AKycTUYECKUE PE30HATOPHI.

11. JIunamuka rapmoHuyeckux kojeOanuil. [uddepeHnunansHoe ypaBHEHUE KOJICOAHHIA.
3aryxaroline U BeIHYKICHHbIC KoJieOanus. MexaHn4eckuil pe3oHaHc. MasTHUKHY.

12. Mexanudeckue BoJHbl. BonHoBoe ypaBHeHue. Buabl BonH. UnTepdepennus, nudpakuus u
JUcTiepcus BOJIH. BoiHbl 1 nH(MOpMAaIus.

13. OcHOBHBIE MOJOKEHHUSI MOJIEKYJIAPHO-KMHETUUECKOU Teopuu. MneanbHblil ra3. OCHOBHOE
ypaBHeHne MKT u ypaBHEeHHEe COCTOSIHUS UACAIBHOIO rasa.

14. ArperatHble cocTossHMsI U (pa3oBble Tepexonsl. PeanbHble ra3pl. CKUKEHHE Ta30B.
Ocobennoctu KuaKoro coctosiHust. CTtpoeHne KpucTamuioB. JledhekTsl KpUCTaTMYecKOr0 CTPOCHHUSI.
[Ipo4HOCTP M MIACTUYHOCTb.

15. SABnenus nepenoca. Auddysus, TEmIonpoBoJHOCTh U BHYTpEHHEE TpeHue. MoeKyaspHO-
KHUHETHYECKasi TEOpHUs SIBICHUI MepeHoca.

16. OcHOBBI TEpMOJAMHAMHUKUA. BHYTpeHHssI dHEprus M TEpPBOE HAYAIO TEPMOJIMHAMHUKH.
Pabota u TemnoéMKoCTh ra3a npu pa3IuyHbIX MPOoIeccax.

17. Bropoil 3akOH TE€pMOJMHAMUKHU. TE€IIOBbIE ABUTATENW M XOJOAWIbHbIE MamuHbl. KII]
TEIUIOBBIX JBUTAaTelIed M CTATUCTUYECKUM CMBICI BTOPOTO 3aKOHA TepMoaMHAMHKHU. IlonsAtue
SHTpoNUH. TPEeTHil 3aKOH TEPMOIUHAMHUKHU. DIIEMEHTHI OMOIHEPTETUKH.

18. Dnekrpuueckuil 3apsa. B3zaumopaeiicTBue 3apsiioB. DieKTpocTaTudyeckoe mnoiie. BekTop
HaIpsHKEHHOCTH. Pacdér aleKTpoCTaTUYECKUX MOJIEH.

19. TloteHmman »sneKTpocTaTH4eckoro mois. Pabota Mo mepememieHuo 3apsioB B
ANEKTpOCTaTUYECKOM 1osie. [ToTeHnnan u rpagueHT noTeHnuana. KBUNOTEHIIMATbHBIE TOBEPXHOCTH.

20. BemectBo B 3nektpuyeckoM noise. [lomsipHble u HenoussgpHble MoJieKkynsl. [lonspuzanus
JTURJIEKTPUKOB. BekTop cmemieHusl.

21. IIpoBOJHHUKM B  DJIEKTPOCTATUYECKOM  TOJIe.  DJIEKTPOEMKOCTh  MPOBOJIHUKOB.
Konpaencaropsi.

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

23. Kiaccuueckass Teopus 3IEKTponpoBogHOCTH. BeiBoax 3akoHa Owma. Ilpupona
CBEPXITPOBOAMMOCTH.

24. Hocutenu TOKa B pa3iuYHBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUHU DJIEKTPOINPOBOIHOCTH.
[TonynpoBomauku.  [lodynmpoBOAHUKOBEIE TPUOOPHL.  DIEMEHTH  (U3UYECKON  AIEKTPOHHKHU.
KoHTakTHBIE SIBIEHUS B METAJIaX 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 CENapaToOphbl B arpOUHKEHEPHUH.

27. JlelicTBHE€ MarHUTHOT'O TIOJIS Ha JIEKTPUYECKUI TOK U JABHXKYIIUECS 3apsKCHHBIC YaCTHUIIBI.
Cuna Ammnepa u cuna Jlopenna. D dekr Xoma. DIeKTpOABUTATEIH.

3 cemecTp

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

29. T'enepatopsl rapmonudeckoit DJIC u tpanchopmaTopsl. MHIYKTUBHOCTh MPOBOJAHUKOB.
OHeprus MarHUTHOTO T10JIA.

30. Ilepemennblii snmektpuueckuii Tok. Llenmu mepemenHoro toka. 3akoH Owma s ueneu
IIepeMEHHOT0 ToKa. [losHOE conpoTuBIIeHNE TEpEMEHHOMY TOKY. BekTopHas nuarpamma. Pe3onanc B
LEMsAX EPEMEHHOrO 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 YMmosa-IlolinTunra. JlaBienue cBeTa.

32. I'apmonmnueckuit ociunsitop. CBOOOHBIE SJIEKTPOMAarHUTHBIE KoJieOaHus. 3aTyXalolue 1
BBIHYKJICHHbIE KosieOaHus. Pe3oHanc.

33. T'enepanus, nepegaya W NPUEM SJICKTPOMATHUTHBIX BOJH. OTKPBITHIM KOJeOATEIHHBIN
KOHTYp. IIpuHumn paGoThl pagvonepenaTyuka U paauonpuéMHUKa. Monynsius U JeTeKTUPOBaHHE
AJIEKTPOMAarHUTHBIX BOJIH. Pajnonokanus u TeneBueHue.

34. Illxana >J€KTPOMArHUTHBIX BOJIH. Pa3nuuHble AMAna3oHbl 4acTOT 3JIEKTPOMArHUTHBIX
BOJIH, UX XapaKTepHble OCOOCHHOCTHM MU TEXHHUYECKUE CpeAcTBa WX moiydeHus. lcmosb3oBaHue
BUJMMBIX, YIbTPa(HOIETOBBIX U APYIUX U3JIy4YEHHH B PACTEHUEBOACTBE U dKUBOTHOBOCTBE.

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 cBera. [lpunnun Troiirenca-®penens. [JdudpakuuonHass pemeérka.
Cnexrporpadus. Audpakius peHTTeHOBCKUX JTy4eH.

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

41. JlBoiiHoe myuenpenomieHue. ONTHYECKM aKTUBHbIE BemecTBa. (CaxapuMETphI.
HckyccTBeHHast aHM30Tponus U €€ ucnosb3oBanue. HopmanibHas 1 aHOManbHask AUCIIEPCHS.

42. TennoBoe u3nyueHue. A6coatoTHO uépHoe Teno. 3akoHbl Kupxroda, Crepana-bonpiimMana
u Buna. ®opmyna [1nanka. Ontuueckas mupoMeTpHsl.

43. ®dotosddext. Buemnmii, BHYTpEeHHHH U BEHTUIbHBIA (QOTOdPPEKT. VYpaBHEHHE
Onnmreitna. Ilpumenenue ¢ortoanemenToB. Oddext KomnrTona. JIrOMHHECHEHTHOE HW3Iy4YeHUE.
BuomomMmunecnennus.

44. ®otobuonornyeckue npoueccol. Dorocunres. TepMoJMHAMUKA U MEXaHU3M (POTOCHHTE3A.
buosnepreruka.

45. DneMeHTHl KBaHTOBOW MexaHUKU. KopryckymspHO-BoMHOBOH nyanusMm. Jludpakuums
31eKTpoHOB. COOTHOIIEHUS HeonpeaeneéHHocTel. Y pasHenue [Ipeaunrepa.

46. Atom BoslOpoJia. DHepreTnyeckue ypoBHH aroma. [loreHnman Bo30yXIeHUS U HOHU3ALINY.
[Toctynater bopa. Uznydyenue u mornomienne sHepruu. Bogopoaonoao0HbIe HOHEI.
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47. CTpyKTypa CIIOKHBIX aTOMOB. DHEPreTHUYECKHE YPOBHU B CJIOXKHBIX aTtomax. [IpunHimn
[Taynu. OnrTryeckue CHEKTpbl W CHEKTPbl PEHTTEHOBCKOro wu3nydeHus. llepmoamueckas cucrema
anemeHToB .M. Meneneena.

48. ®dusnka MOJICKYJ. DHEpPreTHYeckue ypoBHHU MoJekyn. OOMEHHOE B3aMMOJICHCTBHE.
MonekynsipHble criekTpsl. [TpuHImn padboTsl KBAHTOBBIX F€HEPATOPOB. DIIEKTPOHHBIN MapaMarHUTHBIN
pe30HaHC.

49. IlonuMmepsl U xUAKKE KpUcTaibl. OCHOBHBIE BUJIbI KOJIJIEKTUBU3ALKU MoJIeKyll. CTpoeHue
MOJIMMEPOB M UX (usnueckue cBoiicTBa. THIMBI KUAKUX KpPUCTAJUIOB. Jlucruien Ha KHAKHX
KpHUCTaJlIax.

50.5IBnennie paaMOAaKTUBHOCTU. Buabl paanoakTUBHOrO pacmnaja. 3aKOH pPaJuOAKTUBHOIO
pacriaga. CtaOwibHbIE M pPagUOAKTUBHBIE H30TONBL. COBPEMEHHBIE METOIBl PAAMOXUMUU U
paauo6uosnoruu. [IpobGiaembl paguo3KOIOTHH.

51. CocraB aroMHoro sipa. M3oronsl. MexaHnyeckuii 1 MarHUTHBIA MOMEHTHI sifiep. SaepHbie
CWJIBI U DHEPTHUS CBS3HU s1ipa. SIAepHbI MarHUTHBIN PE30HAHC U €r0 UCIIOIb30BAHUE.

52. SnepHble peakuuu. MexaHu3M sJIepHbIX peakuuid. llenmHas peakuus neneHus suep.
Hcnonb3oBanue aromHoi sHepruu. [IpoOnema ympaBiseMoll TEepMOSIEPHON peakiuu. DHeprus
ConHua u 3B€31. SnepHas SK0I0rHsl.

53. DneMeHTapHbIe YaCTHUIBI. Knaccudukanus 3JIEMEHTapHbBIX YacTHII.
B3aumornpeBpaiiaeMocTh 3J€MEHTapHbIX YacTHll. MeToabl YCKOpEHUs 4YacTHhll. AHTUYACTHLBI U
AHTHUBEILECTBO. BelecTBo B SKCTpEMaIbHbIX YCIOBUSIX.

54. CoBpemeHHas (u3mka W arpouHxeHepus. BemectBo u mone. OOBEKTBI W IPOIECCHI.
DOBOJIOIMOHHBIE  MPOLIECCHl  MpeoOpa3oBaHMsl  MaTepuH. BellecTBEHHBIE, JHEPreTHUUYECKUE,
AJIEKTPOMArHUTHBIE W HMH(OpPMAIMOHHBIE TpeoOpa3oBaHus OnooObekToB. PasBurne arpodusukw,
OMoMeXxaHHMKH, Onou3nuku, OMOIHEPreTUKH, OMOMH(POPMATHKH, OMOTEXHOJIOTHH M arPOUHIKCHEPHH.

Tunossle 3a7aun MO BCEM TeMaM COJAEP)KaTcsl B yd4eOHO-METOIUYECKUX pa3padoTkax Kadeapsl
. 3. ®OC.
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