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1. Ilnanupyemble pe3yJbTaThbl 00yuyeHus 0 JUCHUIINHE,
COOTHECEHHBbIE ¢ INIAHUPYEeMBbIMH pe3yJbTaraMu ocBoenus OITOII

1.1. Heab u 3a1a4¥ AUCHUATTHHBI

bakanaBp mo HampasiieHuto mnoAaroroBku 13.03.02 DnexTposHepreTuka M 3JIEKTPOTEXHUKA
JOJDKEH OBbITh IOJTOTOBJIEH K CIEAYIOIIMM BUIaM MNPO(ECcCHOHATBHON JEeSITeNbHOCTU: HAY4YHO-
HCCIIEZI0BATEIbCKOM; MPOEKTHO-KOHCTPYKTOPCKOM; MPOU3BOJICTBEHHO-TEXHOJIOIMYECKONH; MOHTAKHO-
HaJIaJIOYHOW; CEPBUCHO-3KCIUTYyaTAllMOHHON; OPraHu3allMOHHO-YIIPaBIEHYECKOM.

Heap aucuMmiauHbl — cOpMUPOBATH y CTYAEHTOB CHCTEMY (YHAAMEHTAIbHBIX 3HAHUHU 110
¢du3nke, HEOOXOMUMBIX ISl MOCIEAYIOINIeH MOATOTOBKH OakanaBpa, COCOOHOTO K 3()QeKTUBHOMY
pEIIEHUI0 MPAaKTUYECKUX 3a/1ay CelIbCKOXO3SIICTBEHHOIO MPOM3BO/CTBA, a TAK)Ke CIOCOOCTBYIOIIUX
JanbHeNeMy pa3BUTHIO JIMYHOCTH.

3agaum AMCUMIIUHBL

— U3YyYUTh OCHOBHBIE (M3WYECKHUE SBICHHSA, OBJAACTh (YHIAMEHTAIBHBIMUA TOHATHSIMU,
3aKOHAaMH U TEOPUSMHU KJIACCUUYECKON U COBPEMEHHON (PU3UKU;

— c(opMHPOBATh OCHOBBI HAYYHOI'O MUPOBO33PEHUS U COBPEMEHHOI0 (PM3NYECKOI0 MBIIIECHUS;
O03HAaKOMMTbCA C HAay4yHOH ammapaTypodl M MeToJaMHu (U3MUECKOro HCCIEAOBaHUs, MPUOOpPECTH
HaBBIKU IIPOBEIEHHs (PU3NYECKOT0 IKCIIEPUMEHTa;

— HAYYHUTBCS BBIICIATH (U3MUECKOE cojepKaHHe B Npo(ecCHOHANbHBIX 3ajadax Oyayluei
JeSITENIbHOCTH;

— OBJIQJIETh METOJaMU PELICHUSI PO ECCHOHATIbHBIX 3a/1a4.

1.2. Ilnanupyemble pe3yJabTaThl 00y4eHHUs 10 JUCHMILIMHE (I0KA3aTeIH
c¢opMHUPOBAHHOCTH KOMIIETEHIIHI1)

[Tnarupyembie [Mnanupyembie pe3yibTaThl 00 yUCHHS 110 TUCIHUILIMHE
pe3yIbTaThI
ocsoerns OIIOII 3HAHHS YMCHHUS HaBBIKH
(KOMITETEeHIINH )
OIIK-2 OO6yuarommuiics  gomkeH | OOyvaromuiics OOyuaromuiicst JTOJKEH
CIIOCOOHOCTB 3HATh: OCHOBHBIC | JTOJDKEH YMETh: | BIAJICTh: HaBBIKaMHU
MIPUMEHSITh dusngeckue 3aKOHBI, | UCIIOJIH30BATh MIPUMEH CHUSI
COOTBETCTBYIOIIUI | SIBICHUS W TIPOIIECCHI, HA | OCHOBHBIE (PH3UYECKHE | COOTBETCTBYIOIIETO
buznKo- KOTOPBIX OCHOBAHBI | 3aKOHBI U TOHITHS IS | (PU3HUKO-
MaTeMaTHYCCKUH TIPUHIUTIBI JCHCTBHSI | pelICHUS MaTEeMaTHYECKOTO
amrmapar, MeTOJIbI 00BEKTOB podecCHOHATBHBIX armrmapara, METOIOB
aHaju3a u npodeccruoHanbHoM 3amad - (61.5.16-Y.1) aHajm3a u
MOJIEITHPOBAHMS, NEeSITeILHOCTH U KOTOPBIE MO/ICTTHPOBAHWSI,
TEOPETHYECKOTO U | MCIOIB3YIOTCS TUTST TEOPETHIECKOTO u
IKCHEPUMEHTATBHOTO | PEIICHUS AKCIEPUMEHTAIBHOTO
UCCIICIOBAHUS TP | IPOQeCCHOHATBHBIX UCCIIEIOBAHUS npu
peleHun 3aga4 - (61.5.16-3.1) peleHun
podeCCHOHAIBHBIX podeCCHOHABHBIX
3a7a4 3amay - (61.5.16-H.1)

2. Mecto aucuuminubl B cTpykrype OITOII
Huctmummaa  «®Pusuka» OTHOCHTCS K ©OasoBoit uact bioka 1 (b1.5.16) ocHoBHOI
npodeccuoHansHON 00pa3oBaTENbHOM MpOrpaMMbl OakajiaBpuaTta IO HAMpPaBICHUIO MOATOTOBKU
13.03.02 DnexTposHepreTuKa u MEKTPOTEXHUKA, TPODUIb - DIEKTPOCHAOKEHHE.

Pa3zgenbl AMCHUILIMHBI U MEKIUCHUIVIMHAPHBIC CBA3H C 06ecneanalomuMn
(HpeZlIHeCTBleHII/IMI/I) H 00ecneYnBaeMbIMHU (HOC.]'Ie)_IyIOH.[I/IMI/I) AUCHUIIJINHAMH
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HanmenoBanue
00eCIICUNBAIOIINX
Ne (TpeAIecTBYONIMNX) U
n/m o0ecIreunBaeMbIX
(mocnemyronmx)
JTUCIUTUINH, TPAKTHK

dopmupyeMbie KOMIIETEHIIUU

Pazpen 1 Pasnen 2 Pazpen 3

HpCI[I_HeCTBYIOIJ_[I/Ie JUCIUIIIIMHBI B y‘-Ie6HOM IJIaHEC OTCYTCTBYIOT, ITIOCKOJIBKY AU CHHUILJINHA
u3yqaercs B 1 cemectpe

Tlocnenyromue AU CHUTIIINHBL, TPAKTUKU

1. Teoperndeckass MexaHUKa OIIK-2 - -

2. TeopeTndeckue OCHOBBI i OITK-2 )
JJIEKTPOTEXHUKHU

3 DneKTpoMarHuTHas i OIIK-2 OIIK-2
COBMECTUMOCTD

4. buogusuka OIIK-2 OIIK-2 OIIK-2

3. O0béM IMCHUILUIMHBI U BUIBI Y4eOHOH padoThl

O06bem mucruIuHBl cocTaBisgeT 9 3adernbix enqunaul] (3ET), 324 akagemuyeckux 4yaca (manee
yacoB). JlucruniauHa usydaercs B 1, 2, 3 cemecTpax.

3.1. PacnipenesieHue 00beMa JUCHUILIMHBI 110 BUIAM Y4eOHOi#l padoThI

Bujt yueOHo# paboTsi KonnuecTtso yacos

KonrakTHas padora (Bcero) 128
B ToMm uncie:

Jlexuu (JI) 64
[Tpaktnueckue 3ansatus (I113) 32
JlaGopatopusie 3ausaTus (JI3) 32
CamocTtosiTesabHasi padora odoyuyaromuxcs (CP) 124
Koutpoasb 72
Hroro 324

3.2. Pacnpenesienne yaeOHOr0 BpeMeHH 10 pa3jaesiamMm U TeMaM

Ne Bcero B TOM YHCIIE
HaumenoBanme pas3aciia 1 TEMEBI
TEMBI 4acoB KOHTaKTHas pabora \ \ = ol




CP
JI JI3 113
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MosiekyssipHas Gu3uka 1 TepMOJMHAMHUKA

1.1. | Beenenue B pusuKy 2 2 - - - X

1.2. | Kunematuka 14 4 2 2 6 X

1.3. | unamuka 16 4 2 4 6 X

1.4. | 3akoHbI COXpaHEHHs 16 4 2 4 6 X

15, Mexanndeckue Kojae0aHus u 16 4 4 2 6 X
BOJIHBI

16 DIeMEeHTBI MonE:KynﬂpHoﬁ u 16 4 9 4 5 «
CTaTUCTUYECKON (pU3HKHU

1.7. | OCHOBBI TEPMOJIUHAMUKHU 14 4 2 2 6 X

Pasnen 2. DnekTpu4ecTBO 1 MAarHETU3M

2.1. | DnexTpocTaTuka 24 4 2 4 14 | x
ITocTOsIHHBIN TOK,

2.2. | DIIGKTpUYECKHE LIECTH U 18 4 2 4 8 X
MaTepuabl

2.3. | IlocTossHHOE MarHUTHOE TOJIC 16 4 2 2 8 X

24, DJEeKTpOMarHUTHBIC 26 6 9 4 14 | X
KoJIeOaHMsI U BOJIHBI

Paznen 3. Ontuka n aToMHasi pU3KMKa

31, I'eomerpuueckas 1 BOJIHOBAs 14 4 9 i 8 <
OITHKA

3.2. | KBanToBas onrtuka 16 4 4 - 8 X
DJIeMEeHThl KBaHTOBOMH

3.3. | MEXaHHKHU U ATOMHOM 16 4 4 - 8 X
bu3nKH

3.4, | ATomHOE AKpO I 16 4 . - |12 x
DJIEMEHTAPHBIC YACTHIIHI

35 CoBpemeHHas pu3nuecKas 12 4 i i 8 <
KapTHHA MUpa
KonTtposs 72 X X X x | 72
Hroro 324 64 32 32 124 | 72

4. CTpyKTypa M coJep:KaHue JUCHHIIHHBI
4.1. Conep:kanue JUCHUATITIHHBI

Pa3znen 1. Mexannka, MoJIeKy/JIsipHas (PU3HMKA U TEPMOJMHAMHUKA

Beenenue

[Ipenmer ¢uzuxku. Merox no3HaHust B Qu3MKe. DKCIEPUMEHTHl U Teopuu. Poib MaTeMaTHUKH.
®uznueckue 3akoHbl. [lonsatue dakta B ¢uszuke. Mogemu. IIpsimbie u oOpatHbie 3agaun (HUBHKH.
PasmepHocTH (hpU3MUECKUX BETMUUH.

Kunemaruka

JIBI>KeHHe Kak TriaBHas ¢opma cyuiecTBoBaHHMs Mmatepuu. [IpocrpanctBo u Bpems. CrocoObl
ONHCAHUS COCTOSIHMSI Telaa M cuctembl Tenl. Cucrempl oTcueTa M KOOpAMHAT. Poiab M NpUHLUIIBL
BbIOOpa cucreM koopauHaT. CTeneHu cBOOO/bI, MHBApUAHTHBIE CBOMCTBA YMCiIa CTENEHEH CBOOOBI.
TpexmepHOe U MHOrOMEpHOE MpOoCTpaHCTBa. MaTepuanbHas TOYKa U paclpoCTpaHEHUE STOH MOJEIH
Ha MHOTOMEpHBIN ciydail. TpaekTtopusi U MUpoOBasi JIMHUA, UX cBoiicTBa. CKOPOCTbh U yCKOpPEHHE KaK
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npousBoaHble. IlocTymatenpHOe W BpalaTenbHOE [BM)KEHHMS KaK OCHOBHBIE BHJbl JBHUKEHUU.
VYrioBble CKOPOCTh U YCKOPEHHUE, HOPMAJIbHOE U TaHI'€HIMAIbHOE YCKOopeHus. CKOpOCTh U YCKOpEHUeE
B MHOT'OMEPHOM IIpOCTpaHCTBE. MHepIuanbHble CUCTEMBI U PABHOIIPABHOCTH ITOKOSI 1 PABHOMEPHOI'O
npsMOIMHeRHoro aBuxeHus. I[loctynar o mocrostHCTBE CKOpOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIOB BPEMEHU U JJIUHBI IPU OOJBIINX CKOPOCTAX OTHOCUTEJbHBIX JABM)KEHUN HMHEPLHUATbHBIX
cucteM. IIpeoOpa3oBanus JIopeHIIa M PEIATHBUCTCKOE CIIOKCHHE CKOpOCTeH. MHTepBanm Mexay
COOBITUSIMU U €r0 UHBAPUAHTHOCTb.

JAnnamuka

Cuna u macca, cynepno3unus cui. [lepBoiii 1 BTopoi 3akoHbl HploTOHA. YpaBHEHHS IBUKEHHUS,
pOJIb HAYAIBHBIX YCIOBUM, NPUHUUI JIeTepMUHU3MA. [IpuMepbl penieHuss ypaBHEHUN IBUKEHUS.
JIBr>keHre Ten B IOJIE CHUJI TATOTEHUS, SIBIEHME HEBECOMOCTH B CIIyTHHKaxX. /lMHaMMKa cnensimmx
cucreM. Mmnyinbec, 3aKOH COXpaHEHUs HMMIYJbCa JJII MEXAHUYECKOM CHCTEMBI, TPETHH 3aKOH
Herotona. B3aumoneiicteue ten yepes mosne. O6mas ¢popMyaMpoBKa 3aKOHA COXPAaHEHHS WMITYJIbCA.
Kunernueckas sHeprus MarepuaibHON TOUKH, CBA3b €€ C KOMIIOHEHTaMU BEKTOpa MMIynbca. Pabora
U TOoTeHIManbHas sHeprus. Pabora mepeMenieHuss MaTeprUaIbHOW TOUKH 1O KPUBOJIMHEHHOMY IyTH.
[loreHuManbHble  CUJIBL, BBEACHHME MOHATHS MOTEHUMAJA JJs B3aUMOJEHCTBYIOIIMX  TeEJ.
[TorennumanbHas QyHKUHMSA, MOTEHIMATbHAS MOBEPXHOCTh. CBSI3b KOMIIOHEHT CUJIbI M MOTEHIHAJIbHOM
¢byukuuu. IloTennuanbHas sMa U yCJIOBHE YCTOHYHMBOIO paBHOBecHs. HeBO3MOXKHOCTH paBHOBECHS
CHUCTEMBl B3aMMOJECHCTBYIOIIMX CTaTUYECKUX TOYEUHBIX DJIEKTPUYECKHX 3apsanoB. IlpuHnumn
IUIOTHEHILIEH YIaKOBKU M OOBSICHEHHE NPOCTPaHCTBEHHBIX (opM KpucTaiuioB. KoHpopMannoHHbII
aHauu3 MOJEKyJl. MoMeHT cuibl. J[MHAMHMKa BpalleHUs TOYKM M Tella BOKPYI IIOCTOSIHHOW OCH,
MOHATHE O MOMEHTE MHEPLUH MaTepHalbHOW TOYKH M Tesla. YpaBHEHHE JIBHXKEHHUS BpalllaroLIerocs
BOKPYT HEMOABUKHOM OCH Teina. MOMEHT UMITYJIbCa, CBSI3b €0 KOMIIOHEHT C KHHETUYECKON dHeprueu
BpauieHus. M3MeHeHne MOMEHTa MHEpUUU Teja IMPHU MEepeHOce OCH BpallleHus. [ J1aBHbIE MOMEHTbI
WHEPLMH U YCTOMYMBOCTD BpAIllEHUs TeJl. 3aKOH COXPAaHEHUs MOMEHTA NMITYJIbCA Tela U CUCTEMBI Tell.
Oco0eHHOCTH KOHCTPYKIMM BEPTOJIETOB. ['Mpockonbl U ux npuMmeHeHue. LleHTp macc U ypaBHEHHE
ero ABWXKeHMs. Pa3nerneHue MocTynarelbHbIX U BpallaTeNbHbIX IBM)KEHUN TBepaoro Tena. Ilapa cui
Cucrema ypaBHEHUH JJIs1 JBUKEHUS TBEPAOIO Teja U €r0 KUHETUYECKask SHEPrus. 3aKOH COXPaHEHMUs
DHEPrUH M €r0 CBS3b C PAaBHOMEPHOCTBIO TEYEHUs BPEMEHM. JIBUKEHHE CHUCTEM CO MHOTMMH
creneHsMu cBoOonbl. @Dynkumst Jlarpamxka wu ypaBHeHust Jlarpamka. [IpuHIMN HauMEHBIIETO
JENCTBUS.

JInnamuka 00JbIIMX CKOPOCTeEH

[Tpunuun otHOocUTenbHOCTH B ¢u3uke. PenstuBuctckuii ummynbc. [IpeobpazoBaHue sHEpruu-
uMIysbca. Macca U ee CBsI3b C DHEpruer mokos. Macca CIOXKHOW CUCTEMBI U €€ CBSI3b C DHEPrucu
B3aumozelcTBua uyacte. HeannutuBHocTh Maccel. [ledexkt maccel M sHepreruka. Kunernueckas
JHEpPrus B PEIATUBUCTCKOM MEXaHHUKE. YPaBHEHUE [JBW)KCHUS MATCPHAILHOM TOYKH B
PENATUBUCTCKONM MexXaHUKe. [[BH)KeHHe MaTepuagbHOM TOYKU MOJ JACUCTBUEM ITOCTOSHHOW CHIIBI.
CkopocTh cBeTa KakK IpenenbHas CKopocTb. YacTuubl ¢ HyneBod wmaccod mnokos. [lpuHuun
SKBUBAJICHTHOCTH U TE€OPUS MPOUCXOXKAEHHUS CHUII BCEMUPHOI'O TATOTEHMUS.

Koneb6anus u BOJIHBI

Konebanuss kak d4acTHBIM ciay4dail JIBHUYKEHMs, YCJIOBMsI IOSBICHMsI KoJjieOaHUM. YpaBHEHHE
JBUKEHMSI TPYKMHHOTO MasTHHKAa M €ro peueHue. [apMoHudeckoe KoyiebaHHE U €ro
XapaKTEePUCTUKU. Y PaBHEHUE ABMKEHUS (DPU3MUECKOrO MasTHHKA M €ro pelieHue, MaTeMaTH4eCKUM
MasITHUK. DHEPrus rapMOHUYECKUX KoneOaHWil. BeIHYX/IeHHbIE KONeOaHUs U SIBICHUE PE3OHAHCA.
PezonaHc kak mnposiBieHue Oudypkanuu. ABTOKoJeOaHus. [IpuMepsl MPOSIBICHHUS PE3OHAHCHBIX U
aBTOKOJI€0aTEIbHBIX SBJIEHUI B JKUBBIX OpraHM3Max U TeXHHKe. Pe3oHaHCHas mepenaya SHEPruu B
CUCTEME OJMHAKOBBIX CBSA3aHHBIX MasTHUKOB. BOJIHBI B ynIpyrux cpenax, JMHEHHBIE, TOBEPXHOCTHBIE
U 00BbEMHBIE BOJIHBI, MONEPEYHbIE U MPOAOJIbHBIE BOJHBI, (POHT BOJHBI, IJIOCKHE U ceprueckue
BOJIHBI. AHanMTHYecKas 3anuch Oeryuiei BoiHbl. BonHoBoe ypaBHeHue. [lepeHoc sHeprum Oeryuiei
BosHOU. CliokeHHe KoyneOaHui ¥ BOJNH. KorepeHTHbIe MCTOYHUKH BOJIH. MHTEepdhepeHIus BOJIH OT
TOYEYHBIX KOI€PEHTHBIX MCTOYHHUKOB. Y CIIOBUS IMOSABICHHUS MAaKCUMYMOB MU MUHMUMYMOB. CioxkeHue
KpPYroBbIX U cdepuyeckux BoJH. [locTpoenue ¢poHTa BOJHBI MO mpuHUuUMNy [roiireHca, nmoBeaeHue
(bpoHTa BOJHBI B HEOAHOPOAHOM cpeae. OTpakeHue u npenomiieHue BoiH. [Ipunnun depma. BriBoa
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3aKOHA MPEJOMJIEHUS BOJIH Ha TpaHulE ABYX cpea Ha ocHoBe npuHuuna @epma. [Ipunuun depma kak
YacTHBIA ciay4yail oOmiero mpuHIMNa MuHHMakca. [losiBIeHHE OTpa)KEHHBIX BOJIH B HEOJHOPOIHBIX
cpenax, CJI0XKEHHE BCTPEUHBIX BOJIH U 00pa3oBaHUE CTOSIUMX BOJH. [lepexomHoe cocTosiHue U Bpems
penakcaiuu. CBsI3b JJIMH CTOSAYMX BOJIH C pasMepaMu Cpeabl, NTUCKPETHOCTb JJIMH CTOSYUX BOJIH.
KBantoBanue. YnpaBiieHHE 3By4aHHEM MYy3bIKaJIbHBIX HHCTPYMEHTOB.

DJIeMEeHTBI CTATHCTHYECKOH M MOJIEKYJIAPHO# U3k

MUKPOCKOITMUECKME W MAaKpPOCKONMYECKUE sBIJIEHHS. laeanbHbll ra3 Kak CTaTUCTHUYECKAS
crucTeMa MHOTHMX 4actull. J[aBieHue, o0beM M TemrepaTypa ra3za Kak o0OOIICHHBIE XapaKTePHUCTUKH
cocTosiHUsSI Ta3a. PaBHOBecHble M HepaBHOBECHbIE cOCTOSHUS raza. OOpaTumble U HeoOpaTUMBbIE
nporecchl. Jluarpamma AaBieHHE-00BeM. ODKCHEpUMEHTATbHBIE Ta30BbI€ 3aKOHBI, OOOOIICHHBIN
ra30BbIi 3aKOH (ypaBHEHHE COCTOSHUS MACATBHOIrO ra3a). BEIBOA ypaBHEHHS COCTOSHUS HIEATBHOTO
raa Ha OCHOBE KMHETHYECKHUX NPEACTaBICHUN. DU3NUYECKUNA CMBICH MOHATUS TEPMOAUHAMHUYECKON
TemnepaTypbl. PacnpeneneHue sHeprud Mo cTeneHsM cBoOoxabl. Pacnpenenenuss MaxkcBenna u
bonenmana, Gapomerpuueckas Gopmyna. HepaBHoBecHbie mporiecchl. Juddysus, nuddysus uepes
MEMOpaHbl, OCMOC, OCMOTHYECKOE JIaBJICHHE W €ro poJib B JKU3HEACITCILHOCTH pACTECHUH.
Tennonepenaua. BHyTpenHnee TpeHue. BripakeHne HEpaBHOBECHBIX IMPOIIECCOB uepe3 0OOOIICHHBIC
TepMoarHamuueckue cuibl. CooTHomeHne B3auMHocT OHcarepa. PeanbHble ra3bl, ypaBHeHue Ban-
nep-Baanbca, kpuTHueckas TOuYKa, peajbHbIe M30TEpPMbl, CXKWXKeHue Tra3oB. QuykTyauuu u
camoopraHuzanus npu (pa3oBoM Iepexojie ra3-KuaKoCcThb. JKUIKOCTH, MOBEPXHOCTHOE HATSHKEHHE B
KUJKOCTSIX, OXJIXKJEHUE >XUIKOCTU IPU HCIAPEHUU, TEPMOPETYISIHS PACTEHUH U IKUBOTHBIX.
CmaunBaromye 1 HecMaunuBaroye xuakocta. Kanumspaeie siBiaenus, popmyna Jlamnaca.

DJieMEeHTbI TEPMOAUHAMUKH

[lepBoe Hayao TEPMOIMHAMUKH, U3O0MPOIECCHI, aAnadaTHUECKUN MPOIECC, OXJIAXJAEHUE Ta30B
npu aanabaTHYeCcKOM PACHIMPEHHH M TMOJIydeHHE HU3KUX Temrmeparyp. YpaBHenue Ilyaccona u ero
BbIBOJI. Kilaccuueckasi Teopus TEMIOEMKOCTEN, MPUYHUHBI OTKIOHEHUS PEaJIbHBIX TEIJIOEMKOCTEN Kak
(GYHKIIMU TeMIIepaTypbl OT Pe3yIbTaTOB KJIaCCHYECKOl Teopuu. PaboTa nieansHOro ra3a B pa3imyHbIX
nporeccax. OOpaTuMble M1 HEOOpPaTHUMbIE IIUKIIBL. T eIJIOBbIE MAalMHBI M UK KapHo, BTOpoe Hadaso
tepMonuHaMuKu. KoMIpeccnoHHble XONOAWIBHUKA M TEIUIOBBIE HACOCHl. OJHTPONUS  Kak
TepMOAMHAMUYECKUI moTeHnuan. dopmyna Uil 3HTpoONMM HAcaIbHOro rasa. Teopema KapHo u
0000IIeHNe TOHATUS DHTPONUH KaK TEPMOJAMHAMUYECKOr0 ToTeHnuana. CBs3p DJHTPONUU C
MHUKPOCOCTOSIHUSIMU UJI€AJIBHOrO Tra3a. CTaTHCTUYECKOE TOJKOBAaHUE SHTPOMUM. DHTPOMNUS U CTENEHb
BBIpOXKIeHHS cucteMmbl. Dopmyna bonbrmana. DHTponus u mHbopmarus. Bo3pacranue sHTponuu
Py HEOOPAaTHMBIX TpOIleccaX Ha TPUMEpPe BBIPABHUBAHHUS TEMIIEPATYypPhl JBYX HAXOJSMIIUXCS B
KOHTaKTe HArpeThiX TeJl U NP BBHIPABHUBAHHUM JABJICHHUM B JIBYX 4acTsiX cocyaa c¢ razom. IlepBoe u
BTOpOE Hayajaa TEePMOAMHAMUKH, M KUBble OopraHu3Mbl. [loHATHE O TepMOIMHAMHKE HEOOPAaTUMBIX
MPOIECCOB W OTKPBITBIX CHUCTEM. OHTPONMS B CHCTEME OpPraHu3M - OKpyXKaromias cpena.
[Ipon3BOACTBO SHTPONMM B HEPABHOBECHOU cpesie U Teopema [Ipuroxuna.

Pa3nen 2. DinekTpruyecTBO U MAarHETU3M

DJIeKTpUYeCKHe U MATHUTHDbIE SIBJICHUSI

[Tonarne o mnoNsIX, MOJS CKAaJsApHbIE W BEKTOPHbIE. XapaKTEPUCTHUKH BEKTOPHBIX ITOJEH:
HaNpsKEHHOCTh, MOTOK, LUUPKYJSILHS, CUJIOBbIE JIMHUM BEKTOpHOro mnojis. Cymnepno3unus IMOJeu,
3aps/ibl, 3aKOH COXPAHEHUS 3apsa0B.

B3auMopeiicTBHEe HEMOABUKHBIX U JBWKYIIUXCA 3apsi0oB, PU3NUECKUI CMBICT MArHUTHOTO MOJIA.
[Tone Toueunoro 3apsaa (3akoH Kynona) u cucremsl 3apsfoB. Ilone naumons. DIeKTpOCTaTUYECKOE
1oJIe MOJICKYJIbI M XUMHUYECKHe peakiuu. MHTerpanbHas (opma 3akoHa Kymona, Teopema I'aycca
(mepBoe ypaBHeHne MakcBesuia). BeiBog Gopmyn st HAanpsHKEHHOCTH DJIEKTPOCTATUYECKHUX TOJIeH
3apsHKEHHOTO TMPSIMOTO TMPOBOJA, IIJIOCKOCTH, KOHAeHcaTtopa. Pabora mepememnieHust 3apsga B
ANEKTPOCTATUYECKOM  TI0JIe, TOHATHE TMOTeHIuana. Brtopoe ypaBHeHue MakcBemia ist
DIIEKTPOCTATUKHA B HWHTErpajbHON Qopme. DIEKTpUUYECKass €MKOCTh OJHOTO IMPOBOJHUKA H ABYX
MPOBOJHUKOB, KOHAEHCATOPHI, paboTa Mo 3apsaKe KOHACHCATOPOB. DHEPTHUS AJIEKTPOCTATUYECKOTO
noyisi. V3MeHeHHMe HANPSXKEHHOCTH  AJIEKTPUYECKOTrO TMOJIsl TpU  BBEACHUM  JAMDJIEKTPHUKA,
MOJISIPU3YEMOCTh AUAJIEKTPUKA, TUANEKTpUUYECKas MPOHUIIAEMOCTh. VI3MEeHEeHHe IUAIEeKTpUYeCcKOi
MIPOHUIIAEMOCTH TIPH XUMHUYECKHUX PEAKIUAX M UCIIOJIh30BaHUE ATOr0 d(dexTa. DIeKTpuuecKkoe moje
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B mpoBoAHMKaxX. [[oHATHE O TOKE MPOBOJUMOCTH, BEKTOp TOKa M CHUJa TOKa, AuQdepeHunaIbHas
dopma 3akona Owma. IlepBoe mpaBuno Kupxroda. [IpuumHa mMosBIeHUS 3IEKTPUYECKOTO TOKa B
MPOBOJHUKE, (PU3NYECKUN CMBICT MOHSITHS CTOPOHHUX JJIEKTpUUYECKUX cui. BeiBox 3akona Oma mmst
Bcel nenu. Bropoe npaBuno Kupxroda. MarautHoe mosie npsMoro Toka, 00bSICHEHHE €ro MOsSBICHUS
Ha OCHOBAaHHM PEIATUBUCTCKUX NpeAcTaBiieHUi. MHTerpaibHbie ypaBHeHus MakcBemia Ajs
MOCTOSSHHBIX MAarHUTHBIX Mojied. [Ipumepsl BbIUMCIEHUS HANPSHKEHHOCTEH MarHUTOCTATUYECKUX
nosiedt. 3akoH buo-CaBapa-Jlanaca. Bzaumopeiictue noseit u 3apsaaoB (Tokos). @opmyna Jlopenua
JUI CUJIbI, IEMCTBYIONIEH Ha 3apsi/i CO CTOPOHBI AIEKTPUUYECKOr0 U MAarHUTHOro mnojeit. IIpuniun
NEHCTBUS  MAacC-CIEKTPOMETPOB W WX TMNPUMEHEHUsS B XUMHUHU. VHIYKIIMOHHBIC SIBJICHWSI,
TpaHcopmaropsl, ¢GHU3NYECKUe MNPUHIMUNBI UX JAedcTBua. Oxctpatoku. [lonHas cucrema
UHTErpajbHbIX ypaBHEHMM MakcBemna. CMBbICI UYJIE€HOB CHCTEMBI ypaBHEHMl Makcsemia,
OMKCHIBAIOIUX SIBJICHUS, CBSI3aHHbIE C M3MEHEHMSIMU DJIEKTPUUECKUX M MArHUTHBIX BEIMYUH BO
BpeMeHU. B3auMOCBsI3b AIEKTPUUECKUX U MAaTHUTHBIX MIEPEMEHHBIX MOJIEH, SIeKTPOMarHuTHOE T0JIe U
m3nyuenue. [loms nBmkymmxcs 3apsaoB. M3mydeHue SIEKTPOMArHUTHOTO TNOJISI HEPABHOMEPHO
JIBIKyIIUMCs 3apsaoM. «llapagokcy atoma.

Pa3nen 3. OnTtuka u aroMHas puznka

DJIEKTPOMATHUTHOE U3JyYeHHe U ONTHKA

CB0OOAHOE PEKTPOMArHUTHOE TOJI€ U €ro CYIIeCTBOBAHHE B BUJE AJIEKTPOMATHUTHON BOJIHBL
[TonepeyHOCTh 31MEKTPOMArHUTHBIX BOJH. CKOPOCTh pacmpoCTpaHEHUsl 3JIEKTPOMArHUTHBIX BOJH U
cnocoOwl ee u3mepenus. lllkana snekrpoMarHuTHBIX BOJIH. CriocOOBI TeHEpalluu U UCIIOJIb30BaHUE B
HayKe M TEXHUKE BOJIH Pa3JIMYHbIX YaCTOT.

SIBnenusi, onuchiBaeMble BOJHOBOW Teopueil cBera. MHTephepeHus cBeTa, YCIOBUS MOSBICHUS
CTaTUYECKON WHTep(EepPEeHIMOHHOW KapTUHBI, WHTepdepeHIuss Mpu pa3faeneHud (pPOHTA BOJHBI,
MPOCBETIICHUE ONTHUKH, UHTEPPEpOMETPHl U UX Hcmosb3oBaHue. Oypne-crnekrpoMerpsl. [lonaTue o
ronorpaduun. Judpakuus, audpakuus Ha mend. DokycupoBka 3JIEKTPOMArHUTHBIX BOJH W CBS3b
pasMepa Au(PAKIMOHHOTO TMATHA ¢ pa3MepaMu peduekTopoB. OCOOCHHOCTH OpraHU3alUud
PaMOJIOKAIIMOHHOM CITY)KOBI. Y CJIOBHS MEpexo/ia OT BOJHOBOW ONTHKHA K T€OMETPUYECKON. 30HBI
®penensi, 30HHas nnacTuHKa OpeHens kak Goxycupyrommii aneMenT. JudpakinoHHas peneTka Kak
JTUCTIEPTUpYIOIas cucTeMa. AHallM3 COCTaBa CBETa IO JIMHAM BOJIH. PeHTreHoBckas AMQpaKiius,
MOHATHE 00 0OpaTHBIX MU(PAKIMOHHBIX 3a7]a4aX, PEHTTeHOCTPYKTYPHBIN aHAIIM3 U €ro 0COOCHHOCTH
MPUMEHUTENBHO K OwuonormdeckuM oObektaMm. IIpocrpanctBennas ctpykrypa JHK u PHK.
JubpakuroHHBIN Tpenen pa3pearonieil cnocoOHOCTH ONTUY eCKUX TPUOOPOB.

CBerT U BelIecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, pPa3/ieJieHHe YHEPrUH Ha IpaHulle pasaena ¢das,
PE30HAHCHBIN XapaKTep B3aMMOJCHCTBUS CBeTa M BemlecTBa. Jlucmnepcus, Kiaccuueckoe o0ObsCHEHHE
3aBUCUMOCTH KO3 (UIIMEHTa MpEeIOMIIEHUsI CBETa OT JUIMHBI BOJIHBI MAJIAlOIIETO cBeTa. SIBieHue
JIBOMHOTO JTy4erpeIoMIIeHus, MOsipru3alns cBeTa KpucTtaiaMu. [lonsipu3oBaHHbINA CBET, ONTHYECKAs
AKTUBHOCTb, CaxapOMETpHs, MCIOJIb30BaHUE SIBJIECHUS BpALICHUS IUIOCKOCTU MOJISIpU3aluu B
MoJieKyJspHol 6uosnoruu. @otodddeKxT u KkBaHTOBasg mpupona ceera. Kpyr sBieHuil, OObSICHUMBIX C
KBAaHTOBOW TOYKHM 3pEHUs, MUKPOCKOIMYECKOE M MAKPOCKONMYECKOE B ONTHKE. J[BOMCTBEHHOCTH
NPUPOABl CBETA. 3aKOHBI TMOTJIOMICHUS CBETa, IMOHATHE O HEIWHEHHBIX 3¢dekTax. OCHOBHBIC
AJIEMEHTBl KOHCTPYKIMH CIEKTPOPOTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBUCUMOCTh OCBEIIEHHOCTU
OT BUJIa OCBETUTEJIEH.

JJIeMeHThI Y4eHUS 0 CTPOEHHH BellecTBa

Oco0eHHOCTH TOBEACHUS MHKpodacTull. [IpHUHIMIBI OmHMCaHWs TOBEIECHUS MHUKPOUYACTHII,
BOJIHOBas (DYHKIIMS, COOTHOIICGHHWE HEOIpeaeieHHocTel, BosHa ne bpoitnsa. Ilocrynater bBopa.
VYpauenue [lpenunrepa (BpeMEHHOE W CTallMOHAPHOE), (DU3MYECKUN CMBICI BXOJSIIUX B HETO
yieHoB. Pemenue cranuoHapHoro ypaBHeHus IllpenumHrepa s 4actunbl B OAHOMEPHOM
MOTEHIUAIIBHOM SIIIMKE M YaCTUILIBl HAa OKPYXHOCTH. Y CIIOBUA TMOSIBJCHHUS KBAHTOBBIX SIBJICHUMU.
BnusHre maccel W 00NmacTH JOKamW3alMy 4YacTHll. J[BymMepHas TMOTEHIUalbHAs sSMa, BBIPOXKICHUE
KBAHTOBBIX COCTOSIHHI U CHSITHE BBIpOXKAeHUS. [loTeHIInanpHast siMa KOHEYHOU TITyOWHBI U BIIMSIHHE €€
rIyOMHBl W IIMPUHBI HA YPOBHU SHEPrHMM YacTULBl. BO3MOXHOCTH JOKaldM3allMd YacTUIBl B
npoctpaHcTBe. TyHHENbHBIN 3(ddexT. 3anomHenue ypoBHed W npuHuun l[laynwm, momHas SHeprus
COBOKYIHOCTH 3JIEKTPOHOB B KBAaHTOBOM CHUCTEME. YPOBHHM 3HEPrMU B aTOME BOJOPOAA, MEPEXObI
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MEX1Yy YPOBHSAMHU. VIHAMBUIYaTbHOCTh CIIEKTPOB aTOMOB M 3MHUCCHOHHBIM CHEKTpPAJIbHBIM aHau3.
Metamnuyeckas MoJelb MOJEKYJIbl U OObSACHEHHWE KOpPpESIUU I[BETHOCTH BellecTBa U ddeKTta
COIPSDKEHUs XMMHMUYECKUX CBsi3ell B Mosiekynax. HopmanbHas u MHBEpCHas 3aCEJIE€HHOCTh KBAHTOBBIX
cocrostHui. Ilormomienne, CiOHTaHHOE U BBIHYXXJEHHOE u3iayueHus. Koapouiumentsl DiHIITENHHA.
®opmyia [lnanka. Ycunenue cBera npu NpoX0kKACHUM Yepe3 MHBEPCHO 3aceleHHyro cpeny. Ilonsatue
0 Jlazepax.

duznueckass NpUpoAa XUMHUYECKON CBS3U. DIEKTPOHHOE CTPOCHHE MHOI'O3JIEKTPOHHBIX aTOMOB,
ruOpuan3anus, OOBSICHEHWE NPUYMH TMOSBJICHUS NPOCTPAHCTBEHHBIX (opMm Monekyn. [IpuHmmm
MaKCUMaJIbHOTO NepeKkpbiBaHus. BHyTpeHHee BpallleHHe B MOJIEKYJaX U €ro pojib B OMOXMMHYECKHX
peakuusix. J[BMkeHne 4acTHUIl B MHOIOATOMHBIX MOJIEKYJIaX U BHJIbI MOJIEKYJISPHON CIEKTPOCKOIHUH.
CumMeTpus MOJIEKYJ U MOSIBJICHHUE MTPaBHII 0TOOpa.

@OoTOXMMHUYECKHE pPEAaKIUU M OCOOCHHOCTH MOTEHIMAIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30Y)KICHHBIX DJIEKTPOHHBIX COCTOSHUH B Mosekynax. Pacmag monekyn mpu (oToBO30YXKISHUSAX.
®usnueckas mpupoma QortocunHTeza. Tpancmopt sHeprum npu (oTocuHTe3e. 30HHAS CTPYKTypa
AIIEKTPOHHBIX COCTOSHUN KPHUCTAJUIOB. 3allOJHEHHbIE U He3alloJIHEHHbIE 30HBI. YpoBeHb Depmu.
[TpoBOAHUKH, TONYIPOBOTHUKN U AUDIEKTPUKU. OCOOEHHOCTH MPOBOJMMOCTH B MOJYTIPOBOHUKAX.

CucremMaTuka 3J€MEHTapHBIX YacCTHUL. 3aKOHbI B3aUMOIIPEBpALIEHUN YacCTHULl, SAE€PHbIE PEaKIIHH,
nedexTt maccel. CTpoeHue saep, saepHble CUIIbl, YCTOHYHMBBIE U HEYCTOHYMBBIE SIpa, ECTECTBEHHAA U
HCKYCCTBEHHAsI PalOaKTUBHOCTb. 3aKoHbI pasoaKTUBHOT O pacriaja. [TpuHIMIIBI
paznoaKTUBALMOHHOrO aHanu3a. «MeueHnbie» aToMbl B Ouosoruu. [lyTu ncnosb3oBaHus sAEpHOU
SHEPIUH.

3aKOHOMEpPHOCTH PA3BUTHS

[Tonstue 00 »HBomouuu B ¢usuke, Ouomormu M APyrux Haykax. I[IpOTHBOMOIOXKHOCTD
HaIpaBJICHHOCTENW 3TUX 3BOJIIOIIMOHHBIX MTporeccoB. I1yTu npeomonaeHuss npoTUuBOpEUHs.

Bpewms B kinaccuueckom mupe. Ponb nepuonnyeckux U HenepuoIn4ecKiuX NPUPOAHBIX IPOLIECCOB
B (OpMUPOBAHHU TIOHATHS BpeMeHU. VHBapuaHTHOCTP MPOCTEHIIUX (U3HUECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE IIPOIIECCHI B CIIOKHBIX CHCTEMAaXx U MOSBIICHHE
cTpenbl BpeMeHU. Ponb ciydallHBIX (akTOpoB B (OPMHUPOBAHUHM CTpeibl BpeMeHH. DIIyKTyalud,
NOSBJICHHE CAaMOOPraHM3allud B  OTKPBITBIX CHUCTeMax M mepepacrtaHue (QIyKTyallud B
Makpockonudeckuit 3pdext. Poxb Oudypranmii. [ToBeneHrne 3JHTPONMHUH B OTKPHITHIX CHCTEMAX.

JlOnoTHUTEIBLHOCTD, COOTBETCTBHE, MTPOTHO3. OO IHOCTH (PYHIAMEHTATbHBIX BbIBOJ0B

(pusuku

[IpyHIMIT [OMOJHUTENBFHOCTH M €ro BCEOOHIHOCTh. lVcmonmb3oBaHHME MoOfeNel SBICHUNH H
00BEKTOB B MpOLIECCe MO3HAHMSA KaK CIEACTBHE NMPHUHIHUMA JOMONHUTENbHOCTH. OOpaTHBIE 3a1auH,
CyObeKTUBHBIN (hakTOp mpu MX pemeHnd. OrpaHNnYeHHOCTh MPHHIUINA J0KAa3aTeIbHOCTH B HayKe.
[IpuHun cooTBeTCTBUS, HaOMIOAaeMble M HeHaOJltoaeMble BeIWYMHBI B ¢u3uke. TpeOoBaHus kK
dopmupoBanuio (¢uznyecKkux Teopui. PacmupeHHoe MOHWMaHUE MPUHIUINA JeTePMUHU3MA.
Cny4daiiHoe U 3aKOHOMEpPHOE B MPUPOJE U IpeAeibl IPUMEHUMOCTH HAYYHOIO NMporHosa. HayuHsli
MPOrHo3 B Hayke 00 obmecTBe. Pusnka u kubepHeTuka. Crensne CuCTEMbI U yIIpaBJIeHUE.

4.2. Conep:kaHue JeKIUii

Ne " Kon-Bo
Conepxanue JeKIui
4acoB

1. | DBomouus U COBpeMEHHBIE MOJIETH (PU3NUECKON KapTUHBI MUpa. CoBpeMeHHas 2
¢usnka Kak KyJbTypa HaONIOJEHUH, MOJCIUPOBAHMS, SKCIEPUMEHTAIHLHOTO
MCCIIEZIOBAHUS U KOJIMYECTBEHHOIO IPOTHO3UPOBAHNUs ABJIEHUH Npuposl. Poib
¢uU3MKM B Pa3BUTUM TEXHUKHM U arpolpOMBIIIIEHHOIO MPOU3BOJICTBA.
Kunematnka MarepuanbHOil ToukM. KOOpAMHATHBIM METON  ONUCAHMS
nBuxkeHnid. Kunematnueckoe ypaBHEHUE JBUKEHUS U OIpeJlesieMble 10 HEMY
KMHEMAaTHYECKHE XapaKTEPUCTHKHU.
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BekTopHblil cnioco0 onucanus JBUXKEHUH. BekTopsl mepemenienus, CKOpocTH,
YCKOpEeHHs. YTJIOBbIE XapaKTEPUCTUKU ABUKECHUS 11O OKPYKHOCTU. DJIEMEHTHI
PEIIATUBUCTCKON MEXaHHKHU. ITocTynarsl ClieLuaabHON TEeOpUun
otHocuTenpHOCTH. IIpeoOpa3zoBanus Jlopenma. CriokeHue  CKOpoOCTeH.
OTHOCHUTEJIBHOCTD JUIMHBI OTPE3KOB U JUINTEIbHOCTH BPEMEHHBIX HUHTEPBAJIOB.

JluHamMuka MaTepualibHOM TOYKM M TIOCTYNATEIbLHOTO JIBUKEHUS TBEPIOro
tena. [lpuHnun  orHocuTenbHOCTH. 3akoHbl Hberorona. Buasl  cui.
WNHepuunanbHple 1 HEMHEpUHAIbHbIE CHUCTEMbl OTCu€ra. CHIIBI MHEPUMH IpU
pa3IU4HBIX BUAAX JBHKECHUS

JluHamMuka BpamaTeNbHOro JABWXKEHUS. MOMEHT cuiibl. MOMEHT HWHEpPIUH.
3aKOHBI COXPaHEHUSI UMITYJIbCa 1 MOMEHTA UMITYJIbCa.

Pabora, MomHoOCTh M 3Heprus. MexaHudeckas padoTa M MOILIHOCTb IpHU
IIOCTYNATEIbHOM M BpalllaTeIbHOM JBHXKEHUsAX. KuHernueckas sHeprus u
TEOpEMa O KWHETUYECKOU SHEPrUH.

KOHCCpBaTI/IBHBIC CHUJIbI 1 TIOTCHIHMAJIbHAA SHECPIUA. HpI/IMepBI IOTCHIMAJIbHBIX
IoJjieH. 3aKoH COXPaHCHUS SHCPIrUuu B MCXAHUKC.

Mexanudeckne KkojeOaHus. KuHemaTuka TapMOHHYECKUX KOJIEOAHMIA.
Crnoxenne konebaHuil. AKyCTUUECKHE PE30HATOPBI.
Junamuka rapMoHHueckux kojebanuil. JIuddepenunanbHoe ypaBHEHUE

KoJieOaumii. MasgTHUKH.

3aryxaomme W BBIHY)XIEHHble KojeOaHus. MexaHHYeckuid pe3OHaHC.
Mexanuueckue BOJHBL. BonHoOBOe ypaBHeHHe. Bunbl BosH. MHTEpdepeHIus,
nudpakiys U JUcrepcus BoH. BoJHbI 1 HHpOpMAaIHs.

OCHOBHBIE MOJIOKEHHUS MOJICKYJISIPHO-KMHETUUYECKON Teopuu. VmeanbHblil ras.
OcHoBHoe ypaBHeHrne MKT u ypaBHEeHUE COCTOSIHUS H1€aJIbHOTO ra3a.
ArperatHbeie cocTOosiHUSI M (a30Bble mepexonbl. PeanpHbie Tasbl. CxKIKEHUE

ra3oB. OcobeHHocTH kuakoro cocrostHus. CTpoeHue Kpuctawios. JledexTs
KPUCTAJIMYECKOro cTpoeHus. [IpouHOoCTh U MIacTHYHOCTb.

10.

SBnenus mepenoca. Juddysus, TEIONnpoBOAHOCTh M BHYTPEHHEE TpEHHE.
MoutekyIIpHO-KMHETUYECKas TEOPHS SIBJICHUN NTEPEHOCa.

11.

OCHOBBI ~TEpMOIMHAMUKHU. BHYTpeHHsAs SHeprus U IE€pPBOE  Hayalyo
TepMOJMHAMUKU. PaboTa 1 TemnoéMKoCTh rasa npH pa3iInyHbIX Ipoleccax.

12.

Bropoii 3akoH TepMoauHamMuKU. TemioBble JBUTAaTed W XOJOIUJIbHBIE
MamHbl. KITJ[ TensjoBwIX aBHUTaTeNel M CTATUCTUYECKUH CMBICI BTOPOTO
3akoHa TepMoiauHamuku. [loHsitue sHTponuu. IloHsiITHE O TepMoaUMHAMUKE
HEOOPATUMBIX MPOIIECCOB U OTKPBITHIX CHCTEM.

13.

OnexkTpudeckuil 3apan. BzaumozaelictBue 3apsioB. DIEKTPOCTATUUECKOE TTOJIE.
BekTop nHanpstxkéHHocTH. Pacué€r snektpoctatmueckux nosed. I[loreHuman
aneKTpocTaTuyeckoro mois. PaGora mo mepemerieHuio  3apsioB B
JJNeKTpocTaThyeckoM — mone.  [loTeHmmanm W rpaJMeHT  IOTEHUUaJa.
DKBUINOTEHIUAJIbHBIE TOBEPXHOCTH.

14.

BemectBo B asekTprueckoM mnose. IlomsgpHble M HENOSPHBIE MOJEKYJIBI.
[Homspusanus qudaneKTpukoB. BekTtop cmemenus. YcinoBus Ha TIpaHHULE
paszaena IByX JUNIEKTPUKOB. CEerHeT03JIEKTPUKU

15.

[IpoBOHUKHM B 3JIEKTPOCTATUYECKOM IOJIE. DNEKTPOEMKOCTH MPOBOJHUKOB.
Konpnencartopsi.

16.

[HocTosiHHBINA 3nekTpuueckuid TOK. 3akoH Owma. DIeKTpOIBIKYIIAs CHIIA.
[IpaBuna Kupxroga u pacuérsl anektpuueckux neneil. Knaccuueckas teopust
3NIeKTponpoBoAHOCTU. BriBoa 3akoHa Oma. [Ipupona cBepXmnpoBoguMocTH.
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17.

Hocurenrn Toka B pasiMyHBIX  MPOBOJHUKAX. DJIEMEHTHl  TEOPHHU
anektponpoBogHoctu. [lomynpoBoauuku. IlomynpoBOIHUKOBBIE MPHOOPHIL.
DOneMeHThl (PU3NYECKON 3JIEKTPOHUKH. KOHTaKTHBIE SBIEHHS B MeETalUlax U
MOJYTIPOBOAHHUKAX. Ycenexu COBpEMEHHOMI MOJIYIPOBOTHUKOBOMH
KOMITBIOTEPHON TeXHUKU. bruoTokM un 6uonHpopMaTHKa.

18.

MarnutHoe none. BsaumonelcTBHe JJIEKTPUYECKHX TOKOB. Pacuérsl
MarHuTHbIX nonei. 3akoH buo-Casapa-Jlamnaca. J[eficTBUe MAarHUTHOIO IOJIA
Ha 3JIEKTPUYECKUN TOK U JIBMXKYLIMECS 3apsKeHHbIe yacTulpl. Cuia Amnepa u
cwia Jlopenna. Dddexr Xoima. DIEKTPOABUTATEIH. DJIEKTPOMArHUTHBIC
cenaparopsl B arpOUHKEHEPHUH.

19.

MaruuTHOE€ TMOJ€ B BEHIECTBE. BEKTOp HaMarHMYEHHOCTU. YCIOBUSA Ha
rpaHule pasfena ABYX MarHeTMKOB. MarHuTHbIE CBOWCTBa Bemiectna. Jlua-,
napa- u peppomaraeTuku. Jlomensl. GeppuTHI.

20.

OnexTpomaruutHas uHAykuus. 3akoH ®Papanes u npaswio Jlenna. Mexanusm
BozHUKHOBeHus: OJIC unaykuuu. ['enepatopsl rapmonnuecko OJIC u
TpaHcpopmaTopbl. MHIYKTUBHOCTh NPOBOJHUKOB. DHEPIrHUs MarHUTHOI'O MOJIS.

21.

[Tepemennsiii snextpuueckui Tok. Llenu nmepemennoro toka. 3akoH Oma Juis
ueneil nepeMeHHoro Toka. [lomHOE coOnpoTHUBIEHHE IIEPEMEHHOMY TOKY.
BekTopHas nuarpamma. Pe3oHaHC B ensix NEpeMEHHOro TOKa.

22.

DnexTpomarautHoe noje. O6o6menne 3akona Papanges. 3aKOH MOTHOTO TOKA.
Toxk cMeleHusi. DIEeKTPOMAarHUTHBIE BOJIHBL. Y paBHeHUs: MakcBesuia. Cucrema
ypaBHeHHMH MakcBemia B auddepeHnnaibHoil W HMHTErpajbHOH  (opMax.
Bektop Ywmosa-lloiintunra. JlaBnenue ceta. ['apMOHMYECKHI OCHUIISTOP.
CBoOONIHBIE SJIEKTPOMArHUTHBIC KOJIEOAHUs. 3aTyXarolle W BBIHYXICHHBIC
konebanus. PesoHnanc.

23.

lenepanusa, mnepemadya u TpUEM BIEKTPOMATHUTHBIX BOJH. OTKPBITHIN
konebaTenbHbli  KOHTYp. IlpuHmmnm  paGoTel  paguonepenatdyuka U
paguonpuémMHUKa. Moaysinus U JETEKTUPOBAHUE DJIEKTPOMArHUTHBIX BOJIH.
Pamnonokauus u tenesuaenue. lllkana snekTpoMarHuTHBIX BOJIH. Pa3nmuHbie
JTMATa30Hbl YaCTOT 3JIEKTPOMArHUTHBIX BOJIH, UX XapaKTEepHble OCOOEHHOCTH U
TEXHUYECKHE CpeAcTBa MX moiydeHus. lcnonp3oBaHUME — BUIUMBIX
yIbTpaUOIETOBBIX M JPYTUX  M3JIy4YeHUH B  PACTCHHEBOJICTBE U
’KMBOTHOBOJICTBE.

24.

DOneMeHTbl T'eOMETpPUYECKOW ONTUKU. (OCHOBBI T€OMETPUYECKOM ONTHUKH.
®opmynbl Openenst. [lpuHIUD 00paTUMOCTH CBETOBBIX Jydei. [IpubGopbr
reoMeTpu4eckoi ontuku. oromerpusi.

25.

DOneMeHThl BOJHOBOW onTuku. [IpuHinun [roiirenca. MHTepdepeHnns cBera.
KorepeHTHOCTE M ONTUYECKUN XOA Jydel. Y CIIOBHS MaKCUMyMa U MUHUMYyMa.
Wnrtepdepomerpsl. Onementsl rojorpadguu. dudpaxnus csera. I[Ipuniun
Ioitrenca-®penens. Audpakunonnas pemérka. Cnexkrporpadus. dudpaxkuus
PEHTI€HOBCKUX JIy4ei.

26.

B3anmopeiictBue wu3nydeHuss ¢ BemiecTtBoM. IlomApusanus cBeta 1pu
OTpaXE€HUM M INpeaoMiIeHHH. JIBoiiHoe nyuenpenomienue. Onrtuyecku
akTuBHble BeuiecTBa. Caxapumerpsl. lckyccTBeHHas aHu3oTponusi H €€
ucnoJib3oBanue. HopmanpHas 1 aHOMaJIbHAS TUCIIEPCUSL.

217.

TennmoBoe nznyuenue. AdcomoTHo 4€pHoe Teno. 3akonbl Kupxroda, Credana-
boneimana n Buna. @opmyna Ilnanka. Ontudeckas nupoMeTpusl.
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28.

®oro3ddext. Buemnuil, BHyTpeHHUN U BeH TWIbHBIN (HOTOAP(DEKT. Y paBHEHHE
DWHINTEHHA. [Tpumenenue (OTO2JIEMEHTOB. Oddexr  KommroHa.
JlroMuHeceHTHOe u3iayueHue. buomomunecuennus. Porobuosornyeckue
npoueccel. @otocuntes. TepmoauHamMuka W MeXaHM3M  (POTOCHHTE3A.
buosnepreruka.

29.

DOneMeHThl KBAaHTOBOW MeXaHUKU. KopnyckyasipHO-BOJIHOBOM — JIyajau3M.
Hudpakuus s1ekTpoHoB. COOTHOIICHUS HEONpeAenEéHHOCTEH. YpaBHEHHE
HIpenunrepa. AToM BoAOpoja. DHepreTuueckue ypoBHHM aTtoma. [loreHnman
BO30yxaeHuss ¥ uoHuzauuu. [loctynatel bopa. W3nyuenue u moriomieHue
sHeprun. Bomopononogo0Hbie HOHBI.

30.

CrpyKTypa CIOXHBIX aTOMOB. DHEPreTUUYECKHUE YPOBHH B CIIOKHBIX aTOMax.
[punuun Ilaymu. OnTuueckue CHEKTPpl U CHEKTPbl  PEHTTEHOBCKOIO
n3nydenus. [lepuonnueckas cucrema anemenros J[.M1.Menneneesa.

31.

®uszuka  MOJIEKYJ.  DHepreTHueckue ypoBHH  Mojekyl. OOMeHHoe
B3auMojieiicTBue. MonekyJsipHble CIeKTpbl. [IpuHIMI paboThl KBaHTOBBIX
reHepaTopoB. DJIEKTPOHHBIN MapaMarHUTHBIM pe3oHaHc. [lonmuMeps! U xuaxue
Kpuctajuibl. OCHOBHBIE BHJbl KOJUJIEKTHBU3AaLlMM  MOJIEKYN.  SIBieHue
paavoaKTUBHOCTH. Buabl paJnoOaKTHUBHOrO pacnaja. 3akoH pPaJMOaKTHBHOIO
pacaga.  CraOwibHble W paguOaKTHBHbIE  M30TONBL  [IpuHIUIBI
pPaavoaKTUBALlMOHHOIO aHaim3a. SnepHsle peaknuu. MexaHusM SOepHBIX
peakuuii. [lennast peakmus nenenus sgep «MeudeHble» aTOMbl B OHOJIOTHHU.
[IyTn ucnonp30BaHus SIAEPHON SHEPTUH.

32.

OnemeHTapHble  uyactuupl.  Kiaccudukamuss — 3JIeMEHTapHbIX — YacTHII.
B3aumornpeBpaliiaeMocTh 3JIEMEHTapHbIX YacTULl. MeTo/bl YCKOPEHHUS YaCTHII.
AnTtHyactuibl M aHtuBeniecTBo. CoBpeMeHHas (U3MKa U arpoMH)KEHepus.
BemectBo u mone. OOBEKTHI M MTPOLECCH. IBOJIOIUOHHBIE MPOIECCHI
npeoOpa3zoBaHUs MaTEpUU. BemectBennsie, SHEPreTUYeCcKue,
JNIEKTPOMAarHUTHBIE U WH(GOPMAIMOHHBIE TIpeoOpa3oBaHusi OHOOOBHEKTOB.
PazButne  arpodusuku, OuomexaHwkud, OMOPHU3UKH, OUOIHEPrEeTHKH,
6ronHpopMaTUKH, OMOTEXHOJIOTUU U arPOUHIKEHEPHUH.

Hroro

64

4.3. Coaep:xanue J1a00paTOPHBIX 3aHATHIA

/11

HanmeHnoBanue 1a00paTOpHbIX 3aHATUN

Koi-Bo
YacoB

I/I3yT-I€HI/I€ MEXaHHUYCCKOI'O IBMXXCHHUA HA MAallIMHEC ATBy,I[a

Omnpenenienne MOMeHTa HHepIUHU MasiTHUKAa O6epOeka

N3ydenne koinebaHuii MaTeMaTHUECKOrO MasTHUKA U OMPEeIICHUE YCKOPEHHS
CBOOOIHOrO MacHUs

M3ydenue 3aTyXaronmx KojlebaHuii mpu BHYTPEHHEM TPEHUU

Onpepenenne BI3KOCTH KUIKOCTH 1o MeTony CTokca

UccnenoBanme OJICKTPOCTATUYCCKOI'O ITOJIA

H3mepeHue EMKOCTU KOHJEHCAaTopa

W3mepenne conpoTUBIIEHHS IPOBOJIHUKOB METOIOM MOCTa YUTCTOHA

I/IsyquI/Ie ICITH ITOCTOSAHHOI'O TOKa

Slo|oiNloalsl w [(dE

N3Mmepenne ropu3oHTaIbHOM COCTABISIONICH MArHUTHOTO TOJIS 3eMJIH

'—\
=

I/I3yqu1/Ie LCMU MEpEMEHHOI0 TOKa U OMPCACICHUEC HHAYKTUBHOCTU KaTYyIIIKH

[EEY
N

N3ydenue nudpakinu cBeTa v Onpe/eeHre JIIMHBI CBETOBOW BOIHBI IPU
oMOoIIY AUGPAKIUOHHON PEeIETKH

H
w

ITosydenue u aHann3 NOJAPU30BAHHOIO CBETA

N DN N INPNINININDNING N (NN
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14,

N3ydeHne onTH4ecKux MupoOMETPOB

15.

Nzyuenune 3akonoB BHeNIHEro GhoTodrdhdekra

16.

AHanu3 CoeKkTpa U3JIy4eHHsI Ia30pa3psIHOM JIaMIIbl

NININ

Hroro

4.4. Copep:xanye NPaKTUYECKUX 3aAHATHI

/1t

HanMeHOBaHME NpaKTUYE€CKUX 3aHATHI

Koi-Bo
9acoB

Kunematuka

JmHaMuka

3aKOHbI COXPaHEHMUSI

MexaHu4deckue KojicOaHust U BOJIHBI

DeMEHTbI MOJIEKYJISIPHON M CTATUCTHYECKON (DU3NUKH

ONEeMEHTHI TCPMOANHAMUKHU

9HeKTpOCTaTI/IKa

ITocTosiHHBIM TOK, QJICKTPUYCCKUEC I CIIU U MAaTCPUAJIbI.

© 0 N Ok~ W N

ITocTossHHOE MarHUTHOE I10JIE

H
e

DNIeKTPOMarHUTHbIE KOJIEOAHUS W BOJIHBI.

AN RN DNDDN

Hroro

w
N

4.5. Buabl M coJep:kaHue cAaMOCTOSATeIbHONH padoThl 00y4aloIuxXcs

4.5.1. Buasl caMOCTOSITEIBHON paboThI 00yUJarOIIUXCS

Bupl camocTosTennbHON paboThl 00yYaOIMIUXCsl KOJIHYeCTBO YaCOB

IToaroroBka K IMPAaKTHYCCKHUM 3aHATHAM 44

IToaroroBka K J'Ia60paT0prIM 3aHATHUAM M K 3allIMTC 41

nabopaTopHBIX padboT

CaMocCTOATENBHOE U3YUYEHUE OTIENBHBIX TEM U BOIIPOCOB 30
[ToaroroBka K 3a4eTy 9
Hroro 124

4.5.2. ConepkaHue caMOCTOSITEIbHON paboThl 00YJarOIMXCS
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Ne HauMeHOBaHHE TEM M BOIPOCOB Koz

o/ 4acoB

1. Kunematuka. 3amaum OaniuMCTUKK, HABEACHHS HA 1elb, ONTUMHU3ALUU 6
JBUKEHUS, UX IPUMEHEHHE B arPOUHKECHEPUU.

2. Junamuka. PeaktuBHOE aBkeHue. JIBrkeHne HeOecHBIX Tei. Ilonétel B 6
KOCMOC. Y CTOMYMBOCTb IBUKEHUS. [ ' MpOCKOMBI.

3. 3akoHbl coxpaHeHus. llepemayua MONIHOCTH B MEXaHUYECKHUX CHCTEMax.
[Ipo6nema Ge3omopHoro nBmxkeHus. [I[pobGiema BEUHOro IBUTATENS MEPBOTO 6
pona.

4, Mexannveckue KoyieOaHUS W BOJIHBIL. PacuéT KOHKpPETHBIX COCTOSHUH U 6
orpenenaeHre cOOCTBEHHBIX YaCTOT Koje0aTeIbHbIX CHCTEM

5. DNeMEHThl MOJICKYJIIpHOH W cratucThuueckod ¢Gu3uku. (OCOOCHHOCTH
XKHUIKOTO cocTosiHUA. [IOBEpXHOCTHOE HATSDKEHHE, CMauyMBaHUE, KalWJUISIPHI. 6
[louBeHHas Byara v MOJIUB PACTEHUI.

6. OneMeHThl TepMOAMHAMMKHU. TeryoBass sHepreTuka u €€ 3KOJIOrM4ecKui 6
acnekT. Ternon3omsus, MeTo1bl SdKOHOMUU TerJIa.

7. Onektpoctatuka. (CraThueckoe  3NEKTPUYECTBO.  DJIEKTpU3alus  Tel. 14
JIBi>xeHre 3apsHDKCHHBIX YACTHUI[ B AJCKTPUUYECKUX MOJSAX. AHATOTHU MEXIY
ANIEKTPOCTATUYECKUM U TPABUTAIMOHHBIM IOJISIMHU.

8. [TocTOsIHHBIN TOK, 2JIEKTPUYECKUE LIENU U MAaTepHalibl. DJIEKTPUYECKUN TOK B 8
KUJKOCTIX U razax. KopoHHbIH pa3psia. DIeKTpoGUIbTPsI.

9. [Tocrossnnoe MarnutHOe mone. [locTosHHbIE MarHUThL. MarHutHoe mMoJie 8
3emun. JIBH>kKeHUE 3apsyKEHHBIX YacTUIl B MAarHUTHBIX nossix. Macc-
CHEKTPOMETPHSL.

10. | DnexTpomaruutHbele kojeOaHus U BoJHBL. M300perenue paaumo. Ilepemaua 12
CUTHAJIOB. PagnocBs3b 1 paguosiokamnusi. MUKpOBOJTHOBAS TEXHHKA.

11. | I'eomerpuueckast u BoJHOBas ontuka. OnTuyeckrue u3o0paxkeHus. Mexanusm 8
3peHus, 1edekTrl 3penns. OnTruueckue sBIeHHs B aTMocdepe.

12. | KBanroBas ontuka. JlromuHecneHus. BviHyXIeHHOE W3JIy4YEeHUE U 8
ONTUYECKHE KBaHTOBBIE reHeparopel. Dotonel. OmneiT bére, 3ddekr
KomnroHa.

13. | DneMeHTHl KBaHTOBOH MEXaHHWKM M aToMHOW ¢u3uku. I[locTaHoBka 3amay o 8
NBIDKEHUU MUKpoyacTull. Omepartopsl ¢u3nuecKux BeanuuH. KBaHTOBBIE
COCTOSIHMSL.

14. | AtomMHOE s1po M 3eMeHTapHble dacTullbl. VoHu3upyroume M3iaydeHus u 14
OLICHKa WX JCHCTBUS Ha MaTepUalibl W JKUBBIE OpraHu3Mbl. MeTobl
U3MEpEHUs] HMHTEHCUBHOCTHM WOHU3UPYIOIIUX H3IydyeHuid. EcrecTBeHHBIM
paaualvoOHHbBIN (OH.

15. | CoBpemenHas (pu3ndeckas kKaptuHa Mupa. Ponb Gpu3uku B pa3BUTUN TEXHUKU 8
Y arponpoMBbIIIJIEHHOTO IPOU3BOJICTBA.

Hroro 124
5. Y4eOHO-MeTOAMYECKOe o0ecnedeHHe CaMOCTOSATEeILHOM padoThl 00y4alomuxXcst
YdaebHO-MeTonudeckue papaborku umerores B Hayunoit  6ubmmoreke ®I'bBOY BO HOxHO-
Vpanbckuii 'AY:

OcHOBBI BHUOpAIIMOHHONW MEXaHMKH [DJIEKTpOHHBIA pecypc| : ydebd. mocobue s
CaMOCTOSITENIbHOW PabOThl CTY/IEHTOB OYHOM M 3a04HOM (popm 0oOyueHus HaImpaBiIeHHUS MMOATOTOBKH
23.03.03 DkcruryaTarysi TPAaHCIIOPTHO-TEXHOJOTHYSCKUX MAIIMH U KOMIUJIEKCOB / FOxHO-Y panbckuid
I'AY, Uuctutyr Arpounxenepuu ; coct.. E. M. bacapsiruna [u ap.] .— YensOunck: HOxHo-
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VYpansckuit 'AY, 2016 — 58 C. — Hoctyn u3 JIOKaJIbHOM CETH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBas M KBaHTOBas ONTHKA [DJIEKTPOHHBIM pecypc] : METOAUYECKHE YKa3aHUS U
3aaHus no (u3uKe Mg OakaJlaBpOB M CTYJEHTOB WHXKEHEPHBIX crenuanbHoctedt / coct.: E. M.

bacapsiruna [u ap.] ; FOxHo-Ypansckuii I'AY, UuctutyT arpounxenepun .— YensOunck: FOxHo-
Vpanbckuit r'AY, 2015 — 41 c. — Hocryn u3 JIOKaJIbHOM CeTH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Joctyn u3 ceTu Hurtepuer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MounekynsapHas ¢uzmka [DIeKTpoHHBIA pecypc]| : meron. ykazanus / cocr.. E. M.

bacapsiruna [u ap.] ; FOxHo-Ypansckuii I'AY, UuctutyT arpounxenepun .— YensOunck: FOxHO-
VYpanbckuit I'AY, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOU cetu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTn HNHTepHer

http://188.43.29.221:8080/webdocs/fisika/13.pdf.

6. DoHJ OLIEHOYHBIX CpeacTB AJisl IPOBEACHUSA
l'lpOMC)KyTO'lHOﬁ arTeCranumn oﬁyqammnxcﬂ

Jlng ycTraHOBIIEHUSI COOTBETCTBUSL YPOBHS MOArOTOBKM oOywarommuxca Tpeboanusim PI'OC
BO pa3paboran (oHA OLEHOYHBIX CPEACTB Ul TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M INPOBEIEHUS
IPOMEXKYTOYHOW aTTecTaluu oOyvaroumxcs Mo jaucuuiuiiHe. @DOOHJI  OIEHOYHBIX CpENCTB
npeactaniieH B [Ipunoxxennn Nel.

7. OcHOBHAasI U JONOJIHUTEJIbHAS y4eOHas1 JIUTEePaTypa, HeoOX0oaAuMasi 1Ji1 0CBOEHUS
AUCUHHUILIHHBI

OcHOBHas U IONOJHUTENIbHAs yuyeOHas uTepatypa umeercs B Hayunoit  6ubimnorexe u
AIIEKTPOHHOM MHpopMaIoHHO-00pa3zoBatenbHol cpene @I'BOY BO HOxHo-Ypanbckuiit [AY.

OcHoBHasl 1uTEpaTypa

I'paGosckuit P.M. Kypc duszuku [Daexkrponssiii pecypce]: yueb. mocodue / P.M. I'paboBckuil -
1.1. MockBa: Jlanp, 2012 - 608 c¢. - Jloctynm kK mnonHoMy Tekcty ¢ caiita DBC JlaHs:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

HBanos U. B. COopHUK 3a71a4 110 KypCY OCHOBBI (DU3UKHA 1 OMoU3UKH [ DIEKTPOHHBIN pecypcl:
1.2./ Usanos U. B. - Mocksa: Jlaup, 2012 - JJocryn k nonHoMy Tekcry c¢ caita OBC Jlansb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

JlusennieB H.M. Kypc dusuku [DaektpoHsblii pecypc]: yueoHuk / H.M. JluBeHueB - MockBa:
1.3. JJaup, 2012 - 672 c. - Jocryn K 1oOJHOMY Tekcty c¢ cadra DBC JlaHs:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Mexannka. MonekyisapHag dU3nKa U TEpMOAUMHAMUKA [DIIeKTpOHHBIN pecypc]: 1ab0paToOpHBIN

NPAKTUKYM IO (DM3MKE JUIS CTYACHTOB OYHOM M 3a04HOM (GopM 00YUECHUS IO HAIpPaBJICHUIO
140400 - "DaexTposnepreTrka u snekrporexuuka” / UI'AA; cocr.: E. M. Bacapeirusa [u jp.] -
Yensounck:  UYT'AA, 2012 - 140 c. - Jloctym W3 JIOKalbHOW __ CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jocryn u3 cetu WuTepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

1.4.
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1.

CasenneB U. B. Kypc o0meit dpusuku: yued. nocodue: B 3 1./ W. B. Casenpes - CII0.: JlaHs,

5.2007 - T. 1: Mexanuka. Monekyisapaas dusuka [Daexrponusiii pecype] - 432 c. - JocTym K
nosoMy Tekcry ¢ caiita OBC Jlane: http://e.lanbook.com/books/element.php?pll id=71760.

CasenbeB 1. B. Kypc obureit dusukn: yaedHOE mocodre miist cTyaeHToB By30B: [B 3 1.] / U. B.
CaenseB - CII16.: Jlaws, 2008 T. 2: DnexkrpuuectBO W MarHetusM. Boadbel. Onrtuka

" [DaekTpounslii pecype] - 496 c¢. - JlocTym K momHOMY Tekcry ¢ caiita DBC JlaHb:

1.7

1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

http://e.lanbook.com/books/element.php?pll id=71761.

Casenses . B. COopHHUK BOIPOCOB U 3a1ay 1o oduieil duszuke [DneKTpoHHBIN pecypc]: yueO.
. mocobue / U. B. CaBenbeB - Mocksa: Jlanp", 2016 - 288 ¢. - JlocTyl K HOJIHOMY TEKCTY C calTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JlomoJIHMTe/IbHAS JTUTepaTypa

Bousskenmrelig B. C. CoopHuk 3a7a4 no odniemy kypey dbusuku [Tekcer] - C.-IlerepOypr:
" Kawxubrii mup, 2003 - 328c.

1

Bouskenmreiing B. C. CoopHuk 3ama4 o o0memy kypey dusuku [Tekcr]: Yueb.mocodue g
BTy30B / [Ton pen.I.B.CaBenseBa - M.: Hayka, 1990 - 397c.

I'pabosckuii P.1. Kypc dusuku [DaekTpoHsblil pecypel: yued. mocodue / P.U. 'paboBckuii -
MockBa: Jlaab, 2012 - 608 c. - Jloctyn kK noigHoMy Tekcty ¢ canta DbC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

3ucMman I'. A. Kypc o61ieit pusuku [DaekTponnsiid pecype]: B 3-x T. / I'. A. Bucman, O. M.
Tonec - CII6.: Jlagp, 2007- T. 1: Mexanuka, MoJeKyisapHas GU3HKa, KoIeOaHNWs U BOIHBI
[QaekTpoHHEIH pecype] - 352 ¢. - JlocTyl K moJHOMY TekcTy ¢ caiita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

HMBauos U. B. OcHoBbI pusukn u ounodusuku [DiaekTpouHslii pecypcel: / Msanos U. B. -

Mocksa: Jlaus, 2012 - JlocTyn K moaHoMy TekcTy ¢ caiita OBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Hponos U. E. 3amaun o obmeit dusuke [Dnexrporusiii pecypel: / M. E. Uponos - MockBa:
Jlagp", 2016 -416 c. - locTyn k mosHoMY Tekery ¢ carita DBC Jlaub:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamamaukos H. 1. [TpakTHkyM 110 pemieHnro 3aaay no oomemy kypey dbusukn. Konedanus u

BosHEL. Onrika [DnexktpoHubd pecypcel: / Kanammukos H.I1., Koxesuukos H.M., KoTeIpio
T.B., Coupun I'.T". - Mocksa: Jlagp'", 2013 - loctyn k moagoMy Tekcty ¢ canta 9bC Jlaus:
http://e.lanbook.com/books/element.php?pll id=38839.

Kamammukos H. I1. [IpakTUKYM [0 PEMIEHUIO 3aa4 10 001emMy Kypey ¢usuku. OCHOBEL

kBaHTOBOH (hu3uku. CtpoeHue BemecTsa. AToMHAs U syiepHast usuka [DIeKTpoHHbIH pecypcel:
/ Kanammuukos H.IT., KoxeBuukos H.M.. Koreipio T.B., Coiupun I'.I". - Mocksa: Jlaas", 2014 -
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JlocTyil k mojaHoMY TekeTy ¢ cayita DBbC JlaHb:
http://e.lanbook.com/books/element.php?pll id=49468.

Kamanmaukos H.I1. ®usuka. UaTEpHET - TECTUpOBaHME 0A30BBIX 3HAHUM [ DIEKTPOHHBIN
pecypc]: / H.I1. Kamamuaukos, H.M. KoxxeBHukoB - Mocksa: Jlaas, 2009 - 150 c. - Jloctym K

1.9
noaHoMy TekctTy ¢ caiita 9bC JlaHkb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.
110 Cagenbes U. B. Kypc obueit dusuku [Tekcr]: Yueb.mocobue mig BTy308. T.2.
7 DnextpuuectBo U MarHeTn3M. Boaabel.OnTrka - 496¢. - M.: Hayka, 1982
CoOopHuk 3ana4 no dusuke [Dnekrponssiii pecypel: / P. I1. Be3sepxussa, H. H. 'opoxoBckuii,
111 P. 1. I'pabosckuii; [Ton pen. P. Y. I'pabosckoro - Mocksa: Jlans, 2012 - 128 ¢. - Joctyn K

" monHOMY Tekety ¢ caiita DbC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3899.

IMepuonnyeckue u3gaHus:

«[Ipubopsl M TexHMKa OSKCHepUMEHTa», «JlocTmxkenus Hayku u TexHuku B AlIK»,
«MexaHu3anuss M 3JeKTpU(UKALMsA ~ CEIbCKOro  Xo3sicTBay,  «CHOUpPCKUM  BECTHHK
CEJIbCKOXO3s5IIICTBEHHON HayKm», «CelabCKOXO034HiCTBEHHbIE MAalIMHBI U TEXHOJIOTHmM», «Poccuiickas
CENBbCKOXO0351CTBEHHAs HayKa», «CBETOTEXHUKA», « JHEPrOHA30p».

8. Pecypchl nHGOPMAITHOHHO-TEJIEKOMMYHUKANMOHHO¥ ceTH « AMHTepHET», HE0OX0AMMbIEe
AJISA OCBOCHUSA JUCHUIIJIMHBI

1. EnrHOE OKHO JToCcTyna K yueOHO-MeToIn4YecKiM pazpaboTtkam https://toypray.pd
2. OBC «Jlanby http://e.lanbook.com/
3. Yuuepcuterckas 6ubdnmmoreka ONLINE http://biblioclub.ru

9. MeTonuyeckne yKa3aHus 1J151 00y4aI0UIUXCSI 0 0CBOEHHIO TN CIIUTIJIMHBI

VYuebHo-MeToauuecKue pa3paboTku umeroTces B Hayunoit  Oubimorexe u 3JIEKTPOHHOU
nHpopmarmonHo-obpazoBarenbHol cpene PI'BOY BO FOxuo-Ypanbckuii [AY:

OcHOBbl BHOpallMOHHOM MEXaHMKM [DJEKTpOHHBIH pecypc] : yueb. mocobue s
CaMOCTOSITEJIbHOW paboThl CTYAEHTOB OYHOM M 3a04HOM (opM O0OydeHHs] HampaBICHUS
noaroroBku 23.03.03 DxcrutyaTanysi TpaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMILJIEKCOB /

LL FOxno-Vpansckuii TAY, Uncturyr Arpounkenepuu ; coctr.. E. M. Bacapeiruna [u ap.] .—
YenstOunck: IOxHo-Ypansckuit I'AY, 2016 .— 58 c. — JlocTyn M3 JOKaJbHOW CETH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

BonHoBas u kBaHTOBas OonTUKa [DJIEKTPOHHBIA pecypc]| : METOAUYECKHUE yKa3aHUs U 3aJaHus
no ¢u3uke I OakaJaBpOB M CTYJICHTOB HWHXKEGHEPHBIX crenuainbHocTedl / cocr.: E. M.

19 bacapeiruna [u ap.] ; FOxHo-Ypansckuit 'AY, UHcTuTyT arpounxenepun .— YensiOMHCK:
IOxHno-Ypanbckuit T'AY, 2015 .— 41 c¢. — Jloctym u3 JIOKaJbHOH  CETH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hocryn u3 ceTd WNuTtepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.

1.3. Monekynsipaast pusnka [DneKTpoHHBIH pecype] : MeToa. ykasanus / coct.: E. M. Bacapsiruna
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[u ap.] ; IOxHO-Ypanbckuii I'AY, HuctuTyT arpommxenepun .— YensOunck: HOxHO-
Vpansckuit  T'AY, 2017 — 20 c.— Jloctym W3  JOKaJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocryn u3 cetu Wutepuer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

10. NndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3YyeMble PU OCYIIECTBJIEHUH 00Pa30BaTeBLHOIO
npoiecca no JMCUUIINHe, BKJI0Yas NepeyeHb MPOrpaMMHOro odecrnedyeHust u
HH(OPMALHOHHBIX CMIPABOYHBIX CHCTEM,

B HayuHoii OubimoTeke ¢ TepMUHATBHBIX CTAHIIUN TIPEIOCTABISETCS TOCTYI K 0a3aM JTaHHBIX:
- KoncynbranTllntoc (cnpaBodHble TPaBOBBIE CUCTEMBI);

- Texakcnept (nHopmannonHo-cripaBoyHas cuctema ['OCToB);

- «CenpXx03TeXHHUKaY (aBTOMATU3UPOBAHHAS CITPABOYHAS CHCTEMA).

11. MaTepuanbHo-TeXHHYecKas 6a3a, He00XoAUMAsi IJIs1 OCYLIeCTBJIEHHUS
00pa3oBaTeIbHOI0 NpoLecca Mo JUCHUILINHE

IlepeyeHb yueOHBIX J1a0OpPaTOPHil, Ay TUTOPHII, KOMIIBIOTEPHBIX KJIACCOB
1. Vuebnas naGopatopus 2053, ocHalieHHass OOOPYyJAOBaHWUEM JUIA BBIMOJHEHUsS padOT IO
pazneny «MexaHukay.
2. Yuebnas naGopatopust 2093, ocHalieHHas OOOpPYIOBaHWEM ISl BBITIOJIHEHHS paboOT 10
paznenam «OnTukay», « JIEKTPOMarHeTu3M».
3. Aymuropuss 3103, ocHaleHHass ~ MYJbTUMEIUHHBIM  KOMILIEKCOM  (KOMIIBIOTED,
BHJICOIIPOEKTOP).
IlepeyeHb OCHOBHOIO y4e0HO0-1200pPaTOPHOIO 000PYI0BAHMS
. OU3NYECKUl MaATHUK.
. Marematrnyeckuii MasiTHUK.
. MasitHuk O6epoexa.
. [Ipubop ATByna.
. IIpy>KUHHBIE MasSTHUKH.
. KpytunbHbie MasgTHUKH.
. Mastauk Makcgenna.
. BoxstHolt manOMeTp.
Hacoc.
. Beatunsarop.
. Becnr BII-4.
. Becbr BJIKT-M.
. TepmomeTpsl.
. [Tcuxpomerpsl.
. CrexJisiHHbIE UUIUHAPBI.
. bropetku.
. Habop Ten o6Tekaemoil popMBl.
. Habop pa3HoBecos.
. Mara3uHbl CONPOTUBJICHUM.
. YCTaHOBKa JJI U3y4YEHUsI SJIEKTPOIIN3a.
. Peocrartsl.
. AMIepmeTpsl.
. BonbT™meTpsI.
. Konaencaropsr.
. ConpoTtuBieHus.
. AKKyMYJIATOPBI.
. Conenounppl.

01NNk~ W —
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28. CepaeuHUKU.

29. TanreHc-rajibBaHOMETPHI.

30. 'ampBaHOMETPBI

31. HaGop uryHTOB.

32. HaGop 106aBOYHBIX COPOTUBIICHUH.

33. DnekrpodopHas MaIIHA.

34. DNeKTpOMETPBHI.

35. IlocTosiHHBIE MAarHUTHI.

36. MarHUTHBIE CTPEJIKH.

37. DnexTpoOMarHur.

38. Ilonmxkaromuit TpanchopmaTtop.

39. Mocrt Yurcrona.

40. UcTOUHUKY TTOCTOSIHHOT'O TOKA.

41. Pe3uctopsl.

42. IIpoeKIOHHBIN (OHAPD.

43. BepTukanbHas 1IKaJla CO MIETbIO.

44. HaGop nudpakiiMOHHBIX PEIIETOK.

45. Cnektporpad.

46. IlpueMHUK U3Ty4YEHHUS.

47. OnTuuyecKkuit TUpOMETp.

48. ®orosnement CBII-4.

49. HaGop cBeTo(uiIbTpoB.

50. JIuH3bL

51. DOkpaH.

52. ®oromerp.

53. UcTOYHUK MOHOXPOMATHYECKOIO CBETA.

54. HaGop HCTOYHHUKOB ONTHYECKOI0 U3TyUCHHUS.

55. llITaHTeHIIUPKYJIH.

56. CekyHIOMEDBI.

57. YBY-anmapar.

58. YcraHOBKH yiIbTpaduoIeTOBOTO O0TyIEHUSI.

59. YcTaHOBKa 10 3JIEKTPOHHO-UOHHON 00paboTKe CeMsH.

60. JTIroctpa UnmxeBckoro.

61. Bnaromepsi.

62. MUKpOCKOIIBI.

63. KoMIIeKThI IJ1aKaTOB [0 OCHOBHBIM pa3jienaM (pU3UKU.

64. KoMmImiekT CTeHIOB 10 MAaTEHTHBIM pa3pabdoTKaM, CBS3aHHBIM C UCIOJIb30BaHUEM
¢u3nyecknx (HakTOPOB B arpONPOMBIIIIEHHOM MTPOU3BOJICTBE.

12. MuHoBamuoHHbIe (JOPMBI 00Pa30BaATEJIbHBIX TEXHOJIOTHIA

Bun 3anarus
Jleknun JI3 113
®opmbl paboThI
AHam3 KOHKPETHBIX CUTYaLUH + - +
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IIPHJ/IOJKEHHE Nel

®OH/I OHEHOYHbIX CPEJICTB

U1 TCKYHIETO KOHTPOJIA YCIICBACMOCTU U ITPOBCIACHU S HpOMeH(YTOQHOﬁ aTreCralnu

oOy4arormxcs mo guciuiiae b1.65.16 ®du3uka

Hanpasnenue moaroroku 13.03.02 DjieKTpo3HepreTHKa M 3JIeKTPOTEXHUKA

[Ipodunp DiekTpocHadkeHHE

YpoBeHb BBICIIETO 00pa30BaHus — OaKajJaBpuaT (aKaJeMHYeCKuii)

Kpamu¢ukanus - 6akanasp

dopma oOydeHHS — OUHAasI

Yeaa0uHCK

2018
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N

COAEPKAHUE

Komnerenunn ¢ ykazanuem 3tamna ux popmupoBanus B mporecce ocsoerus: OITOIT
[ToxazaTenu, KpUTEpUU U ILIKaja OLEHUBAHUA C(HOPMUPOBAHHOCTH KOMIIETEHIIMH

TumnoBsie KOHTPOJIbHBIC 3ajaHus W (WJIM) MHBIE MaTepHalibl, HCOOXOAMMbIE [JIsi OLICHKH
3HAHUM, YMEHHWH, HaBBIKOB W (WJIM) OIbITA JESITEIBHOCTH, XapaKTEPU3YIOIIMX ATar(bl)
(dbopmupoBaHus KommneTeHnuii B mporecce ocsoeHus: OITOIT

MeToauueckue Matepuanbl, OMpeNessIoNMe MpOoLeAyphl OLEHUBAaHUS 3HAHWM, yMEHUH,
HaBBIKOB M (WJIM) OMbITAa JEATENbHOCTH, XapaKTepusyronmx dTan(sl)  (GopMUpOBaHUS
KOMIIE€TEHIIHI

4.1.  OueHOYHBIEC CPEACTBA JJI IPOBEACHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. VYcTHBINA OTBET HAa IPAKTHYECKOM 3aHATUU
4.1.2. Ortuer o mabopatopHoii paboTe

4.2. Tlpouemypbl U OIICHOYHBIE CPEACTBA JUISI IIPOBEICHUS TPOMEKYTOUHON aTTEeCTAIIHH
42.1. 3ayer
4.2.2. Dk3ameH

1. KommneTreHuuu ¢ ykazanueMm 3tana ux ¢popmupoBanus B npouecce ocsoenusi OINOII

Komnerenuuu no jaHHONW AMCHHUIIIIMHE POPMUPYIOTCS Ha 0a30BOM dTale.
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Kontpompyemebie Kontponupyemble pe3ynbTaThl 00y4eHHUs M0 TUCIUILINHE
pe3yIbTATHI
ocsoerns OO 3HAHUSA YMEHHUS HABBIKU
(KOMIIETEeHIINH )
OIIK-2 OO6yuarommiics  gomkeH | OOyvaromuics OOyuaromuiicst JT0JKEH
CIIOCOOHOCTB 3HATh: OCHOBHBIE | JIOJDKEH YMETh: | BIaJETh: HaBBIKAMU
IPUMEHSITh dusngeckue 3aKOHBI, | UCIIOJIb30BATh MIPUMEH CHUS
COOTBETCTBYIOIIUI | SIBJICHUS U TPOIIECCHI, HA | OCHOBHBIE (PH3UYECKHE | COOTBETCTBYIOIIETO
¢bu3nKo- KOTOPBIX OCHOBAHBI | 3aKOHBI U TOHITHS IS | (PU3HUKO-
MaTeMaTHYeCKUI MPUHIIATIBI JEUCTBUS | pELICHHUS MaTEeMaTHYECKOTO
armapar, METO/bI 00BEKTOB npodeccuoHaTbHBIX amnmnapara, METO/I0B
aHajm3a u npodeccruoHanbHoM 3agad - (b1.5.16-Y.1) | ananmsa u
MOJIEIT POBAHHS, NeATETbHOCTH U KOTOPBIC MOJIEITU POBAHHS,
TEOPETUYECKOTO U | UCIIOJIB3YIOTCS TS TEOPETHIECKOrO "
9KCHEPUMEHTATBHOTO | PEeIIeHUS AKCIEPUMEHTAIBHOTO
WCCIICZIOBAHUS IPH | PO ECCHOHATBHBIX WCCIICTIOBAHHUS npu
pelICHUH 3agad - (b1.5.16-3.1) pelIeHUN
npo¢eccuoHaIbHBIX npodeccroHaIbHBIX
3a1aq 3amad - (b1.5.16-H.1)

2. HOKZB&TCJII/I, KPUTCPHUH U HIKAJIAa ONCHUBAHUA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIIMH

ITokazarenu KpI/ITepI/II/I W IIKaJla OIICHUBAHUA PC3YJILTATOB O6y‘l€HI/Iﬂ 10 AU CIHUIIJIIMHE
OLICHUBAHUS Henocraro4nsrit Jocrarounslit Cpennuii ypoBeHb BoIcokuii ypoBeHb
(3YH) ypOBEHb ypOBEHb
B1.B.16-3.1 OO0yuaroruiics He OOyuaromuiics ciabo OOyuarommiics ¢ OOyuaromuiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIC HE3HAYUTEIbHBIMU TpebyeMoii CTeMeHbI0
(bu3HuvecKre 3aKOHBI, (bu3uYecKre 3aKOHBI, ouIMoKaMu u MOJIHOTHI ¥ TOYHOCTH
SIBJICHUS U TIPOIIECCHI, | SIBJICHHUS U MPOIIECCHI, OT/ICTbHBIMU 3HAET OCHOBHBIC
Ha KOTOPBIX Ha KOTOPBIX OCHOBAHBI npobenamu 3HaeT (u3HYecKre 3aKOHBI,
OCHOBAHbI [TPUHIIUIIBI MPUHITUIBL ACHCTBUS OCHOBHBIE (pU3UUCCKHE SIBJICHUS M TIPOIIECCHI,
ﬂeﬁCTBHH O6’beKTOB 06’beKTOB 3aKOHBI, ABJICHUA U Ha KOTOPBIX OCHOBAHbLI
npodeccHoHaNbHOM npodeccHoHABHOM MIPOLIECCHI, HA KOTOPBIX TPUHLUITL ACHCTBUS
JeATEeNEHOCTH U JesATEeNbHOCTH U OCHOBaHBI MPUHIUTIBI O0OBEKTOB
KOTOpBIC KOTOPBIE HCIOJIB3YIOTCS JeHCTBHSA 00BEKTOB npodecCHOHATBHOM
UCTIOJB3YIOTCS TS JUTSL peLIeHHs npodeccHOHABHOM JEATENEHOCTH U
penieHus npodecCHOHATBHBIX JEATEINBHOCTH U KOTOpbIE UCTIONB3YIOTCS
npodeccHoHaIBHBIX 3ajad KOTOPBIE UCTIONB3YIOTCS JUTS PELICHHUS
3amad JUTSL peLICHHS npoheCcCHOHATBLHBIX
npodecCHOHATBHBIX 3aa4
3a1aq
B1.B.16-V.1 OO0yuatromiuiicst He OOyuaromuiics cnabdo OOyuatoruiicst ymeet OOyuaromuiics ymeer
yYMEET HCII0Nb30BaTh YMEET HCIOJIb30BaTh HCIIOJIb30BATh HCIIONIB30BATh
OCHOBHbBIE OCHOBHBIE (pu3nUecKue | OCHOBHbIE (PU3HUYECKHE | OCHOBHBIE (DU3UUECKHE
(u3uyecKre 3aKOHbl | 3aKOHBI M OHSATHS AT | 3aKOHBI U MOHSATHS I | 3aKOHBI U MOHATHS IS
Y TIOHSTHS [UTS peILeHHs perLeHuUst perLeHust
pemieHus poheccCnOHaATBHBIX mpohecCHOHATBHBIX po¢heCCHOHATBHBIX
po(heCCHOHATBHBIX 3amaq 3aa4 ¢ 3amaq
3amaq HE3HAYUTEIbHBIMU
3aTpyAHCHUSIMU
B1.B.16-H.1 OOyuaroruiics He OoOyuaromuiics cinabo OO0yuaroruiics ¢ OOyuarommuiics

BJIajieeT HaBbIKaMU BJIajieeT HaBbIKaMU HEOOJIbIIUMU cBOOOJIHO BlIaJeeT
MPUMEHEHHUS NPUMEHEHHUS 3aTpyAHEHUSIMU HaBBIKAMH IPUMEHEHUS
COOTBETCTBYIOLIETO COOTBETCTBYIOILIETO BJIaJIceT HABBIKAMHU COOTBETCTBYIOIIETO
¢usuko- (uzuko- IPUMEHEHHUS ¢busuko-
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MaTeMaTUYECKOrO MaTeMaTHYECKOro COOTBETCTBYIOIIETO MaTeMaTH4eCKOro
anmnapara, MEeToJI0B armapara, METOJIOB (usuxo- anmapara, METOJI0B
aHaIM3a U aHaIM3a u MaTeMaTH4eCcKoro aHaIM3a u
MO/ICTTUPOBAHHS, MO/ICTTUPOBAHHS, arrapara, METO/IOB MOJICITUPOBAHHS,
TEOPETHUYECKOTO U TEOPETHYECKOTO U aHaM3a u TEOPETHUECKOTO U
IKCHEPUMEHTAIBHOTO |  3KCIEPUMEHTATBHOTO MOJIEJTMPOBAHUS, IKCIIEPUMEHTATLHOTO
UCCIIeIOBAHUS TIPH HCCIIEIOBAHUS TIPH TEOPETHYECKOTO U HCCIIEA0BAHUS MIPH
pelieHnu pelieHnu 9KCIEPUMEHTATLHOTO pelieHnd
poQeCCUHOHANTBHBIX podeCCHOHATBHBIX UCCIIE0BAHUS TIPH MpOoQeCCHOHATBHBIX
3ama4 3amay pelieHnn 3ama4y
poheCCHOHATBHBIX
3a1a4

3. TunoBbIe KOHTPOJIbHBbIE 321aHUs U (MJIM) HHbIE MATePUAJIbI, HEOOX0AUMbIE 1JI51 OI[€eHKHU

3HAHMIi, yMEHUH 1 HABBIKOB M (MJIM) ONBITA JeITEJIbHOCTH, XaPAKTEPU3YIOIIUX ITAMbI
(popmupoBanus komnerenuuii B npouecce ocsoeHus OINOII

TurnoBble KOHTPOJILHBIE 3aJaHUSI U MAaTepUAIbl, HEOOXOIUMBIE JJIsl OLEHKH 3HAHUN, YMEHUN U

HAaBbIKOB, XapaKTepU3yHOUIMX O0a30Bbli 3Tanm (OpMHUpPOBAHHUS KOMIIETEHLUH B IPOLIECCE OCBOEHUS
OIIOII, conepxatcs B yueOHO-METOANYECKUX pa3pabOTKax, IPUBEACHHBIX HUXKE.

OcHOBbI BUOpPAallMOHHOW MEXaHHKU [DJIEKTPOHHBIA pecypc] yueb. mocobue s
CaMOCTOSITENIbHOW pabOThl CTYJEHTOB OYHOM M 3a04HOM (opM OOyueHUS HaIpaBIICHUS
noarotoBku 23.03.03 Dkcrutyatanusi TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILJIEKCOB /
IOxno-Ypansckuit I'AY, Uuctutyt Arpounxkenepuu ; coct.: E. M. bacapeiruna [u ap.] .—
Yensounck: IOxHo-Ypanbckuit 'AY, 2016

http://192.168.0.1:8080/localdocs/fisika/11.pdf.

— 58 ¢. — JlocTtyn H3 JNOKaJbHOM CETH

BosHoBas M kBaHTOBas ONTHKA [DJIEKTPOHHBIA pecypc| : METOAMYECKHE YKA3aHUS U 3aJaHus
no ¢usuke 118 OakanaBpoB M CTYACHTOB HMH)KEHEPHBIX crernuanpHocte / coct.. E. M.

bacapeiruna [u np.] ; FOxHo-Ypansckuit I'AY, UnctutyT arpounxenepun .— YensiOUHCK:
Oxno-Ypansckuit  I'AY, 2015 .— 41 ¢ — Jloctymn U3 JIOKaJbHOH CETH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. —  Jdoctym w3  ceru  HHTepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.

MounekynspHas ¢pusnka [DIEKTPOHHBIN pecypc]| : MeToa. ykazanus / coct.: E. M. bacapsirnna
[u np.] ; FOxuo-Ypanbckuit I'AY, UHCTUTYT arpouHXeHEepUu
Vpansckut  I'AY, 2017 — 20 c.—
http://192.168.0.1:8080/localdocs/fisika/13.pdf.  —
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

.— Uensbunck: IxHo-
Hoctyn n3
Hoctyn u3

JIOKaJIbHOU CeTH

ceTu NuTepuer

4. MeToauveckue MaTepualibl, onpeAe/silonye npoueaypbl OLeHUBAHUS 3HAHMN,
YMEHHH, HABBIKOB U (WJIH) ONbITA AeSTEJbHOCTH, XaPAKTEPU3 YO IIHMX ITan(bI)
(popMupoBaHus KOMIeETEHIHI
B naHHOM pasngene METONMYECKHE MaTEpHalbl, ONPENEIAILIME MPOUEAYPbl OLEHUBAHUSI

3HAaHWW, YMEHMH, HABBIKOB, XapaKTEpU3YIOUIMX 0a30BbIi 3Tan (GOpMHUpPOBAHUS KOMIIETEHIUH IO
aucuuiHe « Pu3nkay, TpUBEACHbBl IPUMEHUTENBHO K KaKIOMY U3 MCIIOJIb3YEMbIX BUJIOB TEKYIIETO
KOHTPOJIS YCIIEeBAEMOCTH M IPOMEXYTOUYHOM aTTecTallii 00yJaro U XCsl.
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http://192.168.0.1:8080/localdocs/fisika/11.pdf
http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf
http://192.168.0.1:8080/localdocs/fisika/13.pdf

4.1. OueHo4HbIe cpeAcTBA 1JIsl IPOBeJAeHHS TEeKYIero KOHTPOJIsl YCIeBaeMOCTH
4.1.1. YcTHBII OTBET Ha NPAKTHYECKOM 3aHATUU

YCTHBI OTBET Ha NPAKTUYECKOM 3aHATHM HCIIOJIb3YETCS JUIA OLEHKH KadecTBa OCBOEHUSA
0o0ydJaronmMMcsi OCHOBHOH MpodeccCHOHaIbHOW 00pa30BaTENbHOW MPOrpaMMbl 110  OTICIbHBIM
BOMpOCaM M TeMaM AWCUUIUIMHBI. TeMbl W IUTaHBI 3aHATHH (CM. METOApa3paboOTKH...) 3apaHee
coobmarorcss  oOywarommMmcsa.  OTBET  OIEHMBAETCI  ONEHKOM  «OTJIMYHO»,  «XOPOILIOY,
«yJlOBJIETBOPHUTENILHOY» UM «HEYAOBIIETBOPUTEIHLHO.

Kputepun onenku orsera (Tabi.) JOBOAATCSA 10 CBEACHUS OOYyYaroIIMXCS B Haydajie 3aHSITHUM.
Ornenka o0bsIBIIsIETCA 00YyYarOIeMycsi HETOCPEICTBEHHO MTOCIe YCTHOIO OTBETA.

IIkana Kpurepuu oneHuBanus

- 00y4aloIIHiics OJTHO YCBOUI y4eOHBIH MaTepHal;

-  TpOSBISICT HABBIKM  aHaimW3a, OO0OOIIEHHS, KPUTHYECKOTO
OCMBICIIEHHST W BOCHPHUATHS WH(OpPMAIMM, HABBIKM  OIUCAHUS
OCHOBHBIX (DM3MUECKHUX 3aKOHOB, SBJICHUH U ITPOIIECCOB;

- MaTepuaj M3JIOKEH TIPaMOTHO, B OIPEICNCHHON JIOTHMYeCKOU
IIOCJIE10BATENBHOCTH, TOYHO UCIIONIB3YETCS TEPMUHOIOTHUS;

- TOKa3aHO YMEHHE WIUIIOCTPHPOBATh TEOPETUUYECKHUE ITOJIOKEHHS
KOHKPETHBIMHU MIPUMEPAMH, IPUMEHSTh UX B HOBOH CUTYaIIHH;

- IPOAIGMOHCTPUPOBAHO YMEHHUE PelIaTh 3aa4H;

- MOTyT OBITh JONYIIEHBI OIHA—/BE HETOYHOCTH NpPU OCBEIICHUHU
BTOPOCTENIEHHBIX BOIPOCOB.

Ouenka 5
(oTM4HO)

OTBET YJIOBJICTBOPSIET B OCHOBHOM TPEOOBAHMSAM Ha OLIEHKY «5», HO MPH
Ouenka 4 3TOM UMEET MECTO OAWH U3 HEOCTATKOB:

(xoporiio) - B YCBOCHHMH Yy4e€OHOro Marepuaja JONMYIIEeHbI HEOObIINEe MPOOeIIbI,
HE MCKa3HUBIIME COAEPKAHUE OTBETA;

- B pELICHUH 3aJa4 JOMYIIEHbl HE3HAUUTEIbHbIE HETOYHOCTH.

- HETIOJIHO MJIM HEIOCJIe0BaTeIbHO PAaCKPHITO COACpKaHNUE MaTepHalla,
HO TI0Ka3aHO oOllee MOHMMAaHHE BONPOCA U IPOAEMOHCTPUPOBAHBI
YMEHUS, JO0CTaTOUHbIE JIJIS TaJIbHEHIIero yCBOeHUsl MaTepHaa;

- UMENUCh 3aTPyIHEHHUS WM JOMyUIEHbl OIMOKW B OMpEIeleHuU
MOHATUM, MCIONb30BAHUM TEPMHUHOJOTHUH, OINUCAHUU (U3NYECKUX
3aKOHOB, SIBJIEHUM U MPOLIECCOB, PELUICHNH 3a/1a4, UCIIPABJICHHbIE I1OCIIE
HECKOJIbKMX HaBOAAIUX BOIPOCOB;

- HEIOJIHOE 3HAHUE TEOPETUYECKOro MaTepuaja; oOydaroluiics He
MOXKET IPUMEHUTh TEOPUIO B HOBOW CHTYyallUH.

Orenka 3
(Y1OBJIETBOPUTEIILHO)

- HE PaCcKpbITO OCHOBHOE COJlepKaHNe yueOHOro Marepuala;

- oOHapy>KeHO He3HaHWE WM HeNOHMMaHMe Oousblueld nmiau Hambonee
BaXKHOH yacTu y4eOHOro MaTepHaia;

- JIONMyULIEHb! OLIMOKH B ONpENENICHUM MOHSATUM, NMPH HCHOJIb30BAaHUU
TEPMUHOJIOTUH, B ONUCAaHUM (U3NYECKUX 3aKOHOB, SBJIECHUN H
IPOLIECCOB, pEIICHUHM 3a/ad, KOTOpble HE UCIpaBJIEHbl I10CIe
HECKOJIbKUX HAaBOJSIIMX BOIPOCOB.

Onenka 2
(HEy1OBJIETBOPUTEIIHHO)

4.1.2. Otuer nmo nmabopaTopHoit pabore

Ot4et 1o 1ab0paTopHOIi pabOTE UCIIOIB3YETCsS JIJISl OIIEHKH KaueCTBa OCBOSHUS 00YyJaroIIMCs
OCHOBHOW MpPO(eCCHOHAIBHONW 00pa30BaTEIBHON MPOrpaMMBbI 10 OTACIBLHBIM TEMaM JIHCIUTLIINHBL
Conepxkanue u hopMa OTUETA IO JIAOOPATOPHBIM pabOTaM MPUBOTUTCS B METOIUYCCKUX YKa3aHUAX K
naboparopabiM paboram (m. 3 DPOC). ComepkaHme OT4eTa M KPUTEPHUU OICHKH oTdera (Tadi.)
JOBOJISITCSL IO CBENEHUs OOydJarommxcs B Hadase 3aHsATHH. OT4eT OIeHUBAeTCs MO YCMOTPEHUIO
MpernoiaBaTessl OIEHKOH «OTIUYHO», «XOPOII0», «YIOBICTBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHHOY
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WINA OIICHKOW «3a4TeHO», «HE 3auTeHo». OIeHKa «3a4TeHO0» CTaBUTCS OOyuaromumcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPHUTEPHSIM, YCTAaHOBJIEHHBIM [JISl MOJIOKUTEIbHBIX OLIEHOK («OTIHMYHO,
«XOPOIIOY», «YIAOBJIETBOPUTEIbHO»). OlieHKa O0BABISIETCS 00y4aromeMycsi HETOCPEACTBEHHO MOCIE

caadyu OoTucTa.

Ikana Kpurtepuu oueHnBaHus
- U3J10JKE€HUE MaTeprala JJOrH4HO0, IPaMOTHO;
- cBOOO/IHOE BJIaJIEHUE TEPMUHOJIOTHEH;
Orerka 5 - YMEHHE BBICKA3bIBaThb U O0DOCHOBATb CBOM CY)KIEHHS IPU OTBETE Ha
(oTmmHO) KOHTPOJbHBIE BOIIPOCHI;
- YMEHHE ONMUCHIBATh (PU3HUECKHE 3aKOHBI, IBJICHUSI U MTPOLIECCHI;
- YMEHUE IPOBOJUTH U OLICHUBATH PE3YJIbTATHI U3MEPECHUN;
- CIOCOOHOCTH pemaTh 3a4a4u.
- U3J10’)KCHUE MaTepuala JOTM4HO, TPAMOTHO;
- cBOOO/IHOE BJIaJIEHUE TEPMUHOJIOTHEl;
Onenka 4 - OCO3HAHHOE IIPUMEHECHHE TEOPETUYECKUX 3HAHUU I ONMCaHUs
(xoporio) (U3NYEeCKUX 3aKOHOB, SBJICHMM M IPOLECCOB, PEIIEHUS KOHKPETHBIX
3a1a4, MPOBEACHHUS U OLEHUBAHUSA PE3yJIbTATOB H3MEPEHUN, HO
coziepaHue U (popma OTBETa UMEIOT OTJIEIbHbIE HETOYHOCTH.
- U3J10’)KEHUE MaTepUalla HEMOJIHO, HEMOCIEA0BaTEIbHO,
- HETOYHOCTU B ONPEACICHUU IOHSATHM, B NPUMEHEHMM 3HAHUU JUIA
Ouenka 3 ONMUCaHUA (PU3UUYECKUX 3aKOHOB, SBJICHMM M IIPOLECCOB, peeHus
KOHKPETHBIX 3a1a4, [IPOBEACHUS U OLICHUBAHUS PE3YIbTaTOB U3MEPEHHUI,
(YAOBIIETBOPUTENBHO) .
- 3aTpyJHEHHs] B 00OCHOBAaHUU CBOUX CYXKJ/ICHUM;
- OOHapyXHBaeTCs HEAOCTATOYHO INIyOOKOE IMOHHMMAaHHUE H3Y4EHHOI'O
Marepuala.
- OTCYTCTBHME HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH; JONYLIEHbI OUIMOKU
B ONpE/EICHUU MOHATUI U OMUCaHUM (U3UUECKUX 3aKOHOB, SIBICHUH U
Onenka 2 IIPOLIECCOB, MCKaXEH HX CMBICJI, HE DEIIeHbl 3aJayd, HE IPaBHIBHO

(HEY1OBJIETBOPUTEIHLHO)

OLIEHUBAIOTCA PE3yJbTaThl U3MEPEHUIl;
- HE3HaHHE OCHOBHOIO0 Marepuajia y4eOHOH HpOrpaMMBbl, JIOMYCKAaIOTCS
rpyOble OIIMOKH B U3JIOKEHUU.

Ml xana

Kpurepnu oneHuBanus

OI_IGHKa «3a4YTCHO»

- U3JI0’KEHUE MaTepHasa JOrHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJIEHUE TEPMUHOJIOTHEN;

- YMEHHUE BbICKAa3bIBaTh U 0OOOCHOBATH CBOM CYKJEHHS NPH OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI,

- YMEHHE ONUCHIBATh (PU3NUECKHUE 3aKOHBI, IBJICHUS U IPOLECCHI;

- YMEHHE MIPOBOAUTH U OLICHUBATH PE3yJIbTAThl U3MEPECHHIA;
- CIOCOOHOCTh pellaTh MH)KEHEPHbIE 3a/aud (JO0MyCcKaeTcs Hajluuue
MaJIO3HAYUTENbHBIX OLUIMOOK WJIM HEAOCTAaTOYHO IOJHOE PACKPBHITHE
COAEp)KAaHUE BOMpOCA WM MOTPEIIHOCTh  HENPUHIIUIHAILHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

O1LeHKa «HE 3a4TEHO»

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUUECKUX 3HAHUHN; JOMYILIEHBI
OIMOKH B ONpENEJICHUH MOHATUI U ONMCaHUU (PU3MUECKHX 3aKOHOB,
SBJICHUM M TIPOLIECCOB, MCKAKEH WX CMBICJ, HE peIIeHbl 3a7add, He
IIPaBUJILHO OLIEHUBAIOTCS PE3YJIbTAThl U3MEPEHUI;

- He3HaHHE OCHOBHOI'0 MaTepualia yueOHOM MporpaMMsl, TOMYCKarTCs
rpyOblie OIMOKH B U3JIOKEHUU.

4.2. Hpoueuypbl U OLCHOYHBIC CPpEeACTBA IJIA IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTanuun
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4.2.1. 3auer

3ayer sBhsiercas (GOpPMOM  OIGHKM  KadyecTBa OCBOCHHMS  OOy4aromMMCS  OCHOBHOM
npo¢ecCHOHaIbHOW 00pa3oBaTEIbHOM MporpaMMbl IO paszjaenaM AucUUIUIMHBL [lo pesynbratam
3ayeTa 00y4aromIeMycsl BEICTABIISICTCS OLEHKA «3aUTEHO» UJIH «HE 3aU4TEHOY.

3adeT MPOBOAUTCS 1O OKOHYAHWU YTEHUS JIKIMA ¥ BBIIOIHEHHUS J1a0OpaTOPHBIX
(mpakTUYeCcKUX) 3aHATHI. 3aueTHbIM SBISIETCS IOCJIEJHEE 3aHATHE M0 JUCHMIUIMHE. 3adeT
MPUHUMAETCS TPENoJaBaTe/IsiMiA, MPOBOJUBIIMMHU JIAOOpATOpHBIC (MPAKTHYECKUE) 3aHATUS, WIH
YUTAIOMIMMU JIEKIIUHU 110 JAaHHOW JUCHUIUIMHE. B ciydae oTcyTCTBHS Beayliero npernojgaBatess 3a4eT
IPUHUMAETCsl TpenojaBaTeieM, Ha3HAUeHHbIM pacHnopsbkeHueM 3aBenymomiero kadegpoit. C
pasperieHus: 3aBeqyrolero kadenpoil Ha 3adere MOXKET NMPUCYTCTBOBAThH IpeErojaaBaTells Kadempsl,
MIPUBJICY €HHBIH J1JIs IOMOILY B IIPUEME 3aueTa.

[TpucyTcTBHE Ha 3ayeTax MpenojaBarened ¢ Apyrux kagenp 0O€3 COOTBETCTBYIOLIETO
pacropspKeHus peKTopa, MpopeKkTopa mo yueOHoi paboTe uiy ekana GakyabTeTa He T0MyCcKaeTcs.

®opmbl IPOBECHUS 3a4€TOB (YCTHBIN OMpOC MO 6uiietaM, MUCbMEHHas padoTa, TEeCTUPOBAaHUE
U JIp.) ONpeAenstoTcs Kadenpoi U T0BOAATCA 10 CBEICHUS 00yJaronmXxcs B Hayalle ceMecTpa.

Jlna mpoBeneHus 3adeTa BeAyIIUH MpernojaBaTeslb HaAKaHYHE MMOJy4aeT B JIeKaHATe 3a4eTHO-
HK3aMEHAI[MOHHYIO BEJOMOCTb, KOTOpasi BO3BPAIIAETCS B JIEKAHAT MOCIIE€ OKOHYAHUS MEPOIPUSITHS B
JIeHb ITPOBEJICHUS 3a4€Ta UJIM YTPOM CIEYIOLIEro JTHS.

OOyuaromuecs NpH sBKE Ha 3a4eT 00A3aHbI UMETh IIPU ce0e 3a4€TH yI0 KHUKKY, KOTOPYIO OHU
MPEIbSBIISIOT MPENOJABATENIO.

Bo Bpems 3auera o0yuaromiuecss MOTYT MOJIb30BATHCS C pa3pelIeHus BEAYIIEro npenoaaBaTens
CIPAaBOYHON ¥ HOPMATHUBHOM JIUTEPATY PO, IPYTUMH MMOCOOMSIMH ¥ TEXHHUECKUMHU CPECTBAMHU.

Bpems nmoarotoBku otBera B ycTHOH (hopMe IpH cllaye 3ayera JJOJDKHO COCTaBJIATH HE MEHeEe
20 MuHYT (110 JKETaHUIO 00YJarOIIErocsi OTBET MOXKET OBITh JOCPOUYHBIM). BpeMms oTBeTta - He 6onee 10
MUHYT.

[TpenonaBarento mpeaocTaBisieTCs MPaBO 33/1aBaTh 00 YYAIOIIUMCS TOTIOJTHUTEIBHBIE BOPOCHI
B paMKaXx MPOrpaMMbl TUCIHILIAHBI.

KauecTBeHHast oOIleHKa «3auTE€HO», BHECEHHAass B 3a4YE€THYI0O KHUXKKY M  3a4€THO-
HK3aMEHAIMOHHYIO BEOMOCTb, SIBJISIETCS PE3yJIbTaTOM YCIIEIIHOIO YCBOSHHSI yueOHOr 0 MaTepuara.

Pegynbprar 3auera B 3a4eTHYIO KHIDKKY BBICTABIISIETCS B J€Hb IIPOBEIEHHUS 3adera B
IMPUCYTCTBHHM caMoro oOyuaromierocs. llpernonaBatenu HecyT NEpPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh U TOYHOCTh BHECEHHUS 3alHCei O pe3ysbTaTax MPOMEXKYTOYHOW aTTecTallud B
3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTh M B 3aU€THBIC KHUKKH.

Ecimu oOyuaromuiicss siBUJICS Ha 3a4eT W OTKA3aJCs OT MPOXOXKJIEHHUS aTTECTAllUM B CBSI3U C
HEMOATOTOBIEHHOCTHIO, TO B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTbh €My BBICTABIISIETCS OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3a4eT oTMeuaeTcs B 3a4€THO-IK3aMEHALlMOHHON BEIOMOCTH CIIOBAMH «HE SBHIICS».

Hapymienne nMCHMIIIMHBI, CIUCHIBAaHUE, HCIOJb30BaHUE OOYYarOIIMMHUCA HEpa3peLICHHbIX
MEYATHBIX U PYKOIHCHBIX MaTepHajioB, MOOMJIbHBIX Tele(OHOB, KOMMYHHKATOPOB, ILIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIPYTUX BUOB JIMYHOH KOMMYHHKAIIMOHHON M KOMITBIOTEPHON TEXHHKHU
BO BpeMs 3adera 3ampelieHo. B ciydae HapylieHus 3TOro TpeOOBaHUS MpenoaaBaTeNb 00s3aH
yIaJIUTh 00Y4aroIIerocs U3 ayAUTOPUU U TIPOCTABUTh EMY B BEIOMOCTH OLICHKY «HE 3aYTEHO».

OOyuarmuMcsi, HE CAABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBXXUTEIbHOW MPUYUHE,
MHAUBUAYaJIbHbIE CPOKH IIPOBEJICHNUS 3a4eTa ONPEAENSIOTCS IPUKA30M PEKTOpa YHUBEPCUTETA.

OOyuaromuecs, HMMEIOIIME aKaJIeMUYECKyl0 3aJ0/DKEHHOCTb, CHAIOT 3a4eT B CPOKH,
orpenensieMble YHUBepcuTeToM. HMHopMmanus o JIUKBUAALMHM 33J0JDKEHHOCTH OTMEYaeTcs B
HK3aMEHAI[MOHHOM JIUCTE.

JomyckaeTcst ¢ pa3pelleHus JeKaHaTa U JOCpOYHas claya 3ayera C 3aluChl0 Pe3yJIbTaTOB B
DK3aMEHAIlMOHHBII JIHCT.

WHBanmuapl ¥ Miia ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI, MOTYT CAaBaTh 3a4€THl B
CPOKH, YCTaHOBJICHHBIC WHJIUBUAYAJIbHBIM YU4E€OHBIM TUTAHOM. MHBamuasl W JUIa ¢ OrpaHMYCHHBIMU
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BO3MOXKHOCTSIMU 3/I0POBbsl, UMEIOIME HApYIICHUS ONOPHO-IBUIATENILHOIO ammnapaTa, JAOMYCKaloTCs
Ha aTTEeCTallMOHHbIE HCIBITAaHHUS B COPOBOXKICHUN aCCUCTEHTOB -COIPOB 0K JAIOIIUX.

[Tponienypa mpoBeneHUs NMPOMEKYTOYHOM aTTECTallMM I OCOOBIX CIIydaeB H3JI0KEHa B
«[lonoxxeHnn o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTAllMH 00Yy4aronMXxcs 1o
OIIOII 6akanaBpuara, cnennanuteta u maructpatypb» ®I'bBOY BO IOxHo-Ypanbckuii 'AY (2016
r.).

[IIkayia ¥ KpUTEPUHU OLICHUBAHKS OTBETA 00YYaIOMIErocs MpeCTaBICHbI B TA0IUIIE.

I kaua Kpurepnu oneHuBaHus

3HaHME  IPOrpaMMHOrO  MaTepuala, YCBOEGHHME  OCHOBHOM U
JIOTIOJTHUTENNBHOM ~ JIMTEPAaTypbl,  PEKOMEHJOBAaHHOM  MpOrpaMMOM
JUCHMILTUHBI, TPAaBUIILHOE pElleHHEe WHKEHEPHOM 3a1ayu (JoImycKaeTcs
HaJIMYUEe MAaJO3HAYUTENbHBIX OMMOOK MJIM HEIOCTaTOYHO MOJIHOE
PaCKpBITHE COAEPKAHUE BOIIPOCA WIH MOIPEIIHOCTD HENIPUHIUITAAIBLHOT O
XapakTepa B OTBETE HA BOIPOCHI).

O1eHKa «3a4TEHO»

Hp06eJ'II>I B 3HAHUAX OCHOBHOI'O MporpaMMHOro mMaTepuralia,

OI_IeHKa «HCEC 3a4YTCHO»
IMPUHIUITNAJIbHBIC OIINOKHU ITpHU OTBCTEC HA BOITPOCHI.

Bomnpocs! k 3a4eTy

1. Ponp ¢pu3uku B pa3BUTUU TEXHUKH U arpONPOMBILIUIEHHOT O TPOU3BO/ICTBA.

2. Kunematuka wmatepuanbHOoil Touku. KoopauHaTHbBII MeTOA oONMCaHUs JBUKEHMI.
Kunematnueckoe ypaBHEHUE ABUKEHUS U ONPEAEIIEMBIE 10 HEMY KHHEMATUYECKHE XapAKTEPUCTUKH.

3. BektopHbiii ciocod onucaHus IBMKEHUN. BeKTOpHI mepemMenieHus, CKOPOCTH, YCKOPEHUS.
VYTII0BBIE XapaKTEpUCTUKH JBHKEHUS 110 OKPYKHOCTH.

4. DieMeHTbl  PEIATUBUCTCKOM  MexaHukd. IlocTymatel  crnenuaibHOM  TEOpPUHU
otHocutenbHOCTH. [IpeoOpazoBanust Jlopenuna. CrnoxeHue ckopocTeldi. OTHOCHUTENBHOCTH JJIMHBI
OTPE3KOB U JJINTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

5. /ImHamuka MatepuanbHOM TOYKH M MOCTYHAaTENbHOI'O JABWXKEHMS TBEpAoOro tena. [IpuHuun
OTHOCUTEIBHOCTH. 3akoHbl HptoTOHA. BHb! cuit.

6. JluHaMMKa BpalIaTeIbHOrO JBMXKEHHMS. MOMEHT cuiabl. MOMEHT uHepuuH. 3aKOHBI
COXpaHEHHs UMITyJIbCa U MOMEHTA UMITYJIbCa.

7. WHepuuaipHble U HEMHEPLMAIbHBbIE CUCTEMbI OTCuéra. CHIIBI MHEPLMM IPHU PA3IUIHBIX
BHJIaX JIBUKCHMUSL.

8. Pabota, MomHoOCTh U sHeprusi. MexaHuueckas paboTa U MOLTHOCTh MPHU MOCTYNATENbHOM U
BpallaTeIbHOM ABMKEHUAX. KuHeTnueckas sHeprus U TeopemMa 0 KHHETUYECKOM SHEepru.

9. KoHcepBaTHBHbBIE CUJIBI M IOTEHLHMalNbHAas 3Heprus. [IpuMeppl NMOTEHUMANBHBIX MOJEH.
3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.

10. Mexannyeckue kosnebanus. Kunemarnka rapmMoHuueckux KkojeOanui. CioxkeHue
KosieOaHuil. AKYCTHUECKHE PE30HATOPBI.

11. Jlunamuka rapmMoHudeckux kKonebanuil. JuddepenHuunaibHoe ypaBHEHHE KoieOaHUM.
3aryxaroiue 1 BoIHYKJICHHbIE KoeOanus. Mexanuueckuii pezoHaHc. MasTHUKU.

12. Mexanuueckue BoiHbL. BonHoBoe ypaBHeHue. Bunabl BonH. MHTepdepenus, nudpakius u
qucnepcus BojaH. BomHbl u nuHGopmanus.

13. OCHOBHBIE MONOXKEHUS MOJIEKYJIAPHO-KMHETUYECKON Teopuu. MaeansHebli ra3. OCHOBHOE
ypaBHeHre MKT u ypaBHEHHE COCTOSIHHSI H1€aJIbHOTO Ta3a.

14. ArperatHbie cocTtossHMs M (a3oBbie mepexoibl. PeanbHble Ta3bpl. CHKMIKEHUE Ta30B.
OcoGennoctu KUAKOro cocTosiHus. CTpoeHne KpucTawioB. JedeKThl KpucTaamM4ecKoro CTPOSHHS.
ITpo4HOCTH U IIACTUYHOCTb.

15. SABnenus nepenoca. JAuddys3us, TemIonpoBOIHOCTs U BHYTPEHHEE TpeHHE. MOJIEKyIISIpHO-
KMHETUY eCKasi TEOpUs ABJIIEHUN ITepeHoca.

16. OcHOBBI TepMOAMHAMHUKH. BHYTpeHHss SHEpruss M MEpBOE HA4dajgo0 TEPMOJUHAMHUKH.
PabGoTa u TeninoéMKoCTh raza mpy pa3aIMyHBIX IPOIeccax.
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17. Bropoii 3aKOH TepMOAMHAMHUKH. TenjoBble NBUTaTeIM W XOJIOAUIbHbIe MamuHbl. KII
TEIJIOBBIX JIBUTATEJE M CTAaTUCTUYECKUM CMBICI BTOPOTrO 3aKoHa TepMoauHaMuku. I[loHsitue
sHTponuu. TpeTuit 3aKoH TepMOJUHAMUKU. DJIEMEHTHI OMO3HEPT€TUKH.

4.2.2. Dx3aMeH

Ok3ameH sBisieTcss  (OpMONM  OLIGHKM KayecTBa OCBOEHHMS  OOydyalolUMMCS  OCHOBHOM
npodeccoHaIbHOW 00pa3oBaTeNbHOM MporpaMMbl MO paszzienaM AucUUIUIUHBL [lo pesynbraTtam
9K3aMeHa 00y4aroleMyCcs BBICTABIISIETCS OIIEHKA «OTIUYHO», «XOPOIIO», «YIOBJIECTBOPUTEIHHOY WU
«HEYJIOBJIETBOPUTEIHHOY.

OK3aMEeH MO0 JUCLUIUIMHE IMPOBOJUTCS B COOTBETCTBUU C PACIHCAHUEM IIPOMEXKYTOUHOM
aTTeCTalluy, B KOTOPOM YKa3bIBAE€TCSA BPEMS €T0 MPOBEIEHUS, HOMEP ayAUTOPUU, MECTO IIPOBEACHHUS
KOHCYJIbTallUM. Y TBEP)KJIEHHOE paclycaHUe pa3MeIlaeTcsl Ha HH(POPMallMOHHBIX CTEHIaX, a TAK)KE Ha
ounranbHOM caiiTe YHUBEpPCUTETA.

YpoBeHb TpeOOBaHMN IS MPOMEKYTOYHOH aTTeCTallMd OOYYarolMXcs YCTaHAaBJIMBAETCS
paboueil mporpaMMoil TUCHUIIIMHBI U JOBOJUTCS 10 CBEACHUSI 00yJalOLIMXCs B HaYajle CeMecTpa.

OK3aMeHbl IPUHUMAIOTCS, KaKk IpaBuiIo, JiekTopamu. C pa3pelieHus 3aBedyroliero kadenpoit
Ha D2K3aMEHE MO)KET IPHUCYTCTBOBATH IIpenojaBaTesib Ka(eapbl, MPUBJIECUEHHbINM [Js MOMOILM B
npueMe »5K3aMeHa. B ciaywae OTCyTCTBMSL Beayllero IpernojaBareis 53K3aMeH IpUHUMAaeTcs
IperoiaBaTeaeM, Ha3HaueHHBIM PacllOpsKEHUEM 3aBeyolero kadeapoii.

[TpucyTcTBHEe Ha 5K3aMeHe IpernojaBarened ¢ JIpyrux kadeap ©6e3 COOTBETCTBYIOIIETO
pacnopsbKeHusl peKTopa, IpopeKkTopa 1o yueOHoi paboTe niaM AekaHa (akyybTeTa He JOImyCcKaeTcs.

OOyuaromuecs: Ipy sIBKE Ha 3K3aMeH 00s3aHbl UMETh MPH ceOe 3aUeTHYI0 KHUXKKY, KOTOPYIO
OHHU IPEIBIBIIIOT 3K3aMEHATOPY.

Jlnsa nmpoBeneHus 3K3aMeHa BeyIlUi peroiaBaTeslb HakaHyHe M0JIy4YaeT B JJeKaHATe 3a4€THO-
HK3aMEHAIMOHHYIO BEJJOMOCTb, KOTOPasi BO3BpAIAeTCs B JIeKaHAT [1OC/I€ OKOHYAHUS MEPONpPUITUS B
JIEHb [IPOBENIEHNUS IK3aMEHa WM YTPOM CIIENYIOUIETO JIHS.

DOK3aMeHbl TNPOBOAATCS IO OujeTaM B YCTHOM MJIM HUCBbMEHHOM Buie, JMOO B BHIE
TECTUPOBaHUSA. DK3aMEHAIMOHHbIE OMJIETHI COCTABIISIOTCS 110 YCTAHOBICHHON (hOpME B COOTBETCTBHH
C YTBEpP)KIEHHBIMU Kadenpod HK3aMEHAIIMOHHBIMHM BOIPOCAMU M YTBEPXKIAIOTCS 3aBEIYIOIIUM
kadenpoii exxerogno. B 6unere cogepkutcs 2 TeOpeTHYECKUX BOMPOCa U 3a/1a4a.

DK3aMeHAaTOpy MpeAOoCTaBiseTcsl MpaBO 3a/JaBaTh BOMPOCHI CBEpX Owuiera, a Takke MOMHUMO
TEOPETHUUECKUX BOIPOCOB JaBaTh I PEIICHMs 3aJadyd M NPUMEPHI, HE BBIXOAAIIME 3a PaMKH
IIPOMIEHHOr 0 MaTepHala 1o U3y4acMOu JUCLUIIIINHE.

3HaHUs, YMEHHUS M HaBBIKM OOYYAIOLIMXCA ONPENEISIFOTCS OLEHKAMH «OTJIMYHO», «XOPOLIO»,
«yIOBIIETBOPUTENBHO»,  «HEYJOBJIETBOPUTEIBHO»,  KOTOPBIE  BBICTABJLIIOTCA B 3a4ETHO-
HK3aMEHALMOHHYIO BEJJOMOCTb U B 3aU€THYIO KHID)KKY 00Y4aroIerocs B JeHb IK3aMeHa.

IIpu mpoBeneHUMH YCTHOIO 3K3aMeHa B ayJUTOPUU HE JOJDKHO HAaxoAMTbcsi 0ojiee BOCBMU
00yyaroLMXxcs Ha OJJHOT O MPernoaBaTes.

[Ipu mpoBeneHHHM YCTHOrO 3K3aMEHa OOYyYaloLIUIiCS BBHIOMpAET SK3aMEHAI[MOHHBIM OWIIET B
ClIy4aiilHOM IOPSIZIKE, 3aTEM Ha3bIBaeT (paMUIIUIO, UMS, OTYECTBO U HOMEP HK3aMEHAIIMOHHOr 0 Ouiera.

Bo Bpems »sk3ameHa oOydaromgecss MOTYT IIOJb30BAaThCS C pPa3pelIeHUs 3K3aMeHaTopa
MPOrpaMMON JTUCIMIUIMHBI, CIPAaBOYHOW M HOPMATUBHOW JIUTEPATypOH, APYTMMH IOCOOMSMH H
TEXHUYECKUMH CPEACTBAMH.

Bpems moaroroBku oTBeTa MpH caye 3K3aMeHa B YCTHOM (hopMe JTOJKHO COCTaBJIATh HE MEHeEe
40 MuHYT (110 >KeJlaHUI0 00Y4YaroIErocss OTBET MOXKET ObITh 1OCPOUYHBIM). Bpems oTBera — He Oosee
15 MunyT.

OOyuaromuiicsi, UCIIBITHIBAIOIIMI 3aTPyIHEHUS NPH MOATOTOBKE K OTBETY IO BBIOPAaHHOMY MM
Ournery, UMeeT MpaBO Ha BBHIOOP BTOPOro OMiIeTa C COOTBETCTBYIOIIMM IIPOJJIEHHEM BPEMEHH Ha
NOATrOTOBKY. IIpn OKOHYaTenbHOM OLIGHMBAHUHM OTBETa OIEHKAa CHM)KAaeTCs Ha OAuH Oayul. Beigaua
TpeTbero OuieTa He pa3peraeTcs.
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Ecnu obyuatonuiics sBUJICS Ha 9K3aMEH, U, B3SB OMJIET, OTKA3aJICsl OT IPOXOXKICHHS aTTeCTAIl[UH
B CBA3M C  HENOATOTOBJIEHHOCTbIO, TO B  BEJOMOCTM €My  BBICTABISETCA  OLIEHKa
«HEYJI0BJIETBOPUTEIHHOY.

Hapymenne AuCHUIUIMHBL, CHHCHIBAHUE, HCIIOJIb30BAHME OOY4YaIOIUMMUCA HEpa3peleHHbIX
[EYaTHBIX U PYKOMMCHBIX MaTepuajioB, MOOMJIbHBIX TeJe(pOHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIPyTMX BHJIOB JIMYHOW KOMMYHHMKALIMOHHOM M KOMIIBIOTEPHOH TEXHUKU
BO BpeMs aTTECTALlMOHHBIX HCHBITAaHWH 3ampelnieHo. B cioyuyae HapylieHHs 3TOro TpeOOBaHUS
npernojaBareib 0043aH yAaIUTh OOy4aroIlerocs M3 ayAMTOPUU M INPOCTaBUTh €My B BEIOMOCTHU
OLIEHKY «HEYJIOBIETBOPUTEIILHOY.

BricTaBiieHue OLIEHOK, TOJYYEHHBIX TpH TOJBEIECHUH pe3yJbTaTOB IPOMEXKYTOUHOM
aTTecTallid, B 3a4€THO-3K3aMEHAIMOHHYI0 BEJOMOCTh M 3a4ETHYI0 KHIDKKY MPOBOJUTCS B
INPUCYTCTBUM camoro oOywaromerocs. IIpernonaBatenu HecyT NMEpCOHAIbHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHMS 3alUCel O pe3ysibTaTaX MPOMEXYTOYHON aTTeCTallud B
3a4€THO-3K3aM EHALMOHHYIO BEOMOCTb U B 3aU€THBIE KHUKKHU.

HesiBka Ha »K3aMeH oOTMeYaeTcs B 3a4eTHO-IK3aMEHAIIMOHHOW BEJIOMOCTH CIIOBAMH «HE
SIBUJICSD).

Jis  oOydarommxcsi, KOTOpble HE CMOINIM cJaTh 5K3aMEH B YCTAHOBJIEHHBIE CpPOKH,
YHHUBEpPCUTET yCTaHABIMBAET MEPUOJ JMKBHIALUH 3a10/DKEHHOCTH. B 3TOT nmepuoj npenopasareny,
IPUHUMABILIUE 5K3aMEH, JODKHBI YCTAaHOBUTh HE MEHee 2-X JIHel, Korja oHu OyayT IpPUHHUMATh
3a10/DKeHHOCTH. WHpopMmanus o JMKBUAALMM 3aJ0JDKEHHOCTH OTMEUYaeTcsl B 3K3aMEHAIl[MOHHOM
JIICTE.

OOyuaromumMmcsi, NMOKa3aBUIMM OTIMYHBIE M XOpOILIME 3HAHWS B TEUYEHUE CEeMecTpa B XO[e
IOCTOSIHHOT'O TEKYILEro KOHTPOJIS YCIIEBAa€MOCTH, MOXKET ObITh MPOCTABJICHA SK3aMEHAI[MOHHas
OLIEHKa JOCPOYHO, T.€. 0€3 crauyu dk3ameHa. O1eHKa BhICTABISETCS B dK3aMEHALMOHHBIN JINCT WIN B
3a4€THO-9K3aMEHALUOHHYIO BEJOMOCTb.

WHuBanuapl U auma ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMH 3[I0POBBSl, MOTYT C/1aBaTh 3K3aMEHbI B
MEXCECCUOHHBIN NEPUOJI B CPOKH, YCTAHOBJIEHHBIE MHAUBUAYaIbHBIM Y4€OHBIM IJIaHOM. THBanu bl 1
JMIa ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3[0POBBS, UMEIOLME HAPYIIEHUS ONOPHO-IBUTATEIbHOIO
anmapara, [JOINYCKalOTCd Ha AaTTECTAlMOHHBIE HCIBITAHUS B CONPOBOXKJIEHHUM AaCCHUCTEHTOB-
COIIPOBOXK A0 X.

[Tponienypa mpoBeneHUS NMPOMEKYTOYHOM aTTeCTallUM Ui OCOOBIX CllydyaeB HU3JI0XKEHAa B
«[lonoxeHnu 0 TEKyIleM KOHTPOJIE yCIIEeBAEMOCTH U MPOMEKYTOYHON aTTECTallui O00ydaromuxcs Mo
OIIOII 6akanaBpuara, cnennanuteta u maructpatypb» @I'bOY BO HOxno-Ypansckuii 'AY (2016
r.).

[lxana u KpUTEpUN OLIEHUBAHUS OTBETAa 00YyYaroIIerocs MpeCcTaBlIeHbl B Ta0uLe

Hlkana Kputepuu oneHuBanus

BCECTOPOHHEE, CHCTEMAaTHYeCKOoe M TJIyOOKOe 3HAaHUE MPOTrPaMMHOIO
Ouenka 5 Marepuasia, YCBOGHME OCHOBHOW U JIONOJHMUTENBHOW JIUTEPATypBI,
(oTAM4HO) PEKOMEHJ0BaHHON NpPOrpaMMONM JMCHUIUIMHBI, MPaBUIBHOE pEIIeHUE

3a/1aun.

IIOJIHOE 3HAaHUE IPOrpaMMHOIO MAaTepuala, YCBOCHUE OCHOBHOU
Ouenka 4 JIATEPATYPHI, PEKOMEHI0BaHHOM B porpaMmme, HAJIM4ue
(xoporio) MaJO3HAYUTENFHBIX OMIMOOK B PEIICHWW 3a7a4d, WM HEIOCTATOYHO

MIOJTHOE PACKPBITHE CO/IepKaHKe BOIMpoca.

3HaHUC OCHOBHOI'O INpOIrpaMMHOIo MaTt€prajlia B MUHUMAJIbHOM 06'I>GM€,

Onenka 3
MOTPEIIHOCTH HETPUHIIUITMAILHOTO XapakTepa B OTBETE Ha DK3aMEHE U B
(Y1OBJIETBOPUTEIIHLHO)
pEIICHUH 3aJa4H.
mpobensl B 3HAHHSAX  OCHOBHOTO  IMPOrPaMMHOTO  MaTepuala
Orrenka 2 P porp p )

MPUHIUIIAATHHBIE OIMMOKU TPH OTBET€ HAa BOMPOCH U B PEIICHUU

HEYAOBJICTBOPUTCIIBHO
( YA p ) 3aJa4Hu.

Bomnpocsl k 3xk3amMeny
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2 cemecTp

I. DOnextpuueckuil 3apsan. BzaummopeiicTBue 3apsaoB. DIEKTpocTaTUUeckoe moiie. Bexrop
HaIpsHKEHHOCTU. Pacuér 2J1eKTpOCTaTHYECKUX MTOJIEH.

2. Ilorenuman »3nekTpocTaTUyeckoro moJisi. Pabora mno mnepeMeuieHUIo 3apsiaoB B
aJIeKTpocTaThYecKoM noJie. [loTeHuan u rpaguenHT noTeHana. DKBUNOTEHIIUAIbHbIE TOBEPXHOCTH.

3. BemectBo B anekTpuyeckoM mose. [losspHbie u HemossipHble MoJiekyinbl. [lomsipu3zaiu s
JIUAJIEKTPUKOB. BekTop cmenienusl.

4. IIpOBOJHUKH B 3JIEKTPOCTATUYECKOM I0JIE. DIEKTPOEMKOCTH TPOBOIHUKOB. KOHAEHCATOPHI.

[TocTosiHHBIN AMekTpuuecKkuil TokK. 3akoH Oma. DiekTpoaBmxkyinas cuia. [Ipasuna Kupxroda
Y PacUETHI DJIEKTPUYECKUX LIETIEN.

5. Knaccuueckas Teopus  2JIEKTponpoBOAHOCTH. BeBox 3akoHa Owma. Ilpupona
CBEPXIPOBOJAUMOCTH.

6. Hocutenun TOKa B PA3NMUYHBIX HPOBOJHUKAX. DJIEMEHTHl TEOPUHU HIIEKTPOINPOBOAHOCTH.
[TonynpoBoguuku. IlomynpoBonHUKOBBIE TNPUOOPBI. DJeMEHTHl  (PU3UYECKOH  AIEKTPOHMKH.
KoHTakTHBIE SIBJIEHUS B METAJJIAX U MOy POBOAHUKAX.

7. MarautHoe nosie. B3anMonencTBue 3IEKTPUYECKUX TOKOB. Pacy€rbl MarHUTHBIX IIOJIEH.
3akoH buo-Casapa-Jlanaca.

8. MarnuTHble cBoiicTBa BemiectBa. Jua-, mapa- u Qeppomarsetuku. lomeHbl. DeppUThI.
DJIEKTPOMarHUTHBIE CENapaTOpbl B ArPOMHIKEHEPHH.

9. leiicTBre MarHMTHOI'O MOJIS HA AJIEKTPUYECKUI TOK U JABUKYILIMECS 3apsKEHHbBIE YaCTULIBI.
Cuna Amniepa u cuia Jlopenna. D¢ ekt Xomna. DIEKTPpOABUTATEH.

10. DOnexkTtpomarHuTHas uHAYKIUA. 3akoH Dapanes wu npasuwio JleHna. MexaHuszm
BO3HUKHOBeHUA D] C HHAYKUIHH.

11. I'eneparopsr rapmonnueckoit /1C u tpanchopmaropsl. MHIyKTUBHOCTh MPOBOJHUKOB.
OHeprusi MarHUTHOTO MOJIS.

12. IlepemenHnsblii anexkTpuyeckuid Tok. llemn mepemenHoro Ttoka. 3akoH Oma ans uemneu
nepeMeHHoro Toka. [loaHoe conporuBieHue NepeMeHHOMY TOKY. BektopHas nuarpamma. Pe3oHaHc B
LEISAX IIEPEMEHHOIO TOKA.

13. DnextpomarauTtHoe moie. O6obmenne 3akona dapanes. 3akoH MOMHOrO TOKa. TOK
CMEUIEHMs. DJIEKTPOMarHuTHbIE BOJIHBI. Y paBHeHUs MakcBemia. Cuctema ypaBHeHMI MakcBesia B
muddepennaibHON 1 HUHTErpainbHON popmax. Bektop Ymosa-IloiinTinra. JlaBneHnue cBera.

14. 'apmonnueckuii ocuuisiTop. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs. 3aTyXarolue 1
BBIHY)KJICHHBIE KosieOaHus1. Pe3oHanc.

15. TI'enepanus, nepenaya U NpUEM SIEKTPOMATHUTHBIX BOJH. OTKPBITHINA KoyieOaTeNbHbIN
KOHTYp. [IpuHIMI pa®oThl paauonepenaTyvuka U paguonpuéMHUKa. MOAyJSIusS U 1€ TeKTHPOBAHHE
AJIEKTPOMArHUTHBIX BOJIH. Pajgnonokanus u TeneBuaeHue.

16. Ilkana 3JIeKTPOMarHUTHBIX BOJIH. Pa3iiMuyHble Quana3oHbl 4acTOT 3JIEKTPOMATHUTHBIX
BOJIH, UX XapaKTepHble OCOOEHHOCTM M TEXHUYECKHE CpeNCTBAa UX NosyuyeHus. lcmonb3zoBaHue
BUJUMBIX, YIbTPAQHOIETOBBIX U APYTUX U3ITYUEHUN B PACTEHUEBOACTBE U KUBOTHOBOJICTBE.

17. OnemeHThl reomMeTpuueckod ONTHKU. OCHOBBI T€OMETPHUYECKOM ONTHKU. POpMyJisl
®penens. [TpuHIIUT 00PaTUMOCTH CBETOBBIX JIyuel. [I[puOopbl reoMeTprUYecKOi ONTHKH.

18.doromerpus.

3 cemecTp

1. DnemenTsl BoaHOBOM onTuku. [Ipunnun ['rolirenca.

2. Nnrtepdepennns ceeta. KorepeHTHOCTh M ONTUYECKHUI XOJ Jy4eid. Y CIOBHS MaKCUMyMa U
MuHUMYyMa. IHTepdepoMeTphl. DieMeHThI roaorpaduu.

3. Judpakuus cBera. [lpunuun TIroiirenca-®Openens. Judpaxknuonnas peméTka.
Crnektporpadus. udpakuus peHTT€HOBCKUX JTy4del.
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4. BzaumopeiictBue wu3iny4yeHuss ¢ BemecTBoM. [lonspuzanus cBeTta HpU OTpPaKEHUM U
MIPEJIOMJICHUH.

5. /JlBonHOoe myuemnpenomiieHue. OnrTudecku akTWBHbIE BemecrBa. (CaxapuMeTphl.
HckyccTBeHHast aHU30TpoNuA U €€ ucnosb3oBanne. HopManbHas 1 aHOManbHast JUCIIEPCHSL.

6. TeruoBoe uziyyenue. A6comoTHo uépHoe Teno. 3akoHbl Kupxroga, Credana-bonbumana u
Buna. ®opmyna [lnanka. Ontudeckas IUpoOMeTpus.

7. ®@otoaddext. BHemHuMil, BHYTpeHHH U BEHTWIbHBIH (oTodddekr. VYpaBHeHHE
Oiinmrerina. [lpumenenue ¢orosnementoB. Dddext Komnrona. JlloMHHECIIEHTHOE H3Iy4YCHHE.
buomomuHneceHnus.

8. dorobuonornueckue mporecchl. orocuHTe3. TepMoauHaMuka U MEXaHU3M (POTOCHHTE3A.
buosHepreruka.

9. DnemeHTH KBaHTOBOM MexaHHKH. KopmyckymsipHO-BOMHOBOW nyamusm. Jludpakuus
anekTpoHoB. CooTHOLIEHUS HeonpenenéHHocTel. Y paBHenune lpenunrepa.

10. Atom Bogopona. DHepreruueckue ypoBHH atoMa. [loteHinan Bo30yK1eHUS U UOHU3AIINH.
[Toctynater bopa. M3nydenue u moriomnieHne SHepruu. BomopomononoOHbIe HOHBI.

11. CtpykTypa CIOXHBIX aTOMOB. DHEPreTH4YecKre YpOBHU B CIOXKHBIX aTomax. [IpuHiun
[Taymu. OnTudeckue CHEKTPbl M CIEKTPbl PEHTI€HOBCKOro u3nydeHus. llepumonmueckas cucrema
anemeHToB JI.M.MeHzaeneeBa.

12. ®dusuka MoiieKyld. OHEpreTHYecKue YypoBHU Moiekysld. OOMeHHoe B3auMoJeHCTBHE.
MonexynsapHsle cieKTpbl. [IppuHIMN paboThl KBAHTOBBIX F€HEPATOPOB. DIIEKTPOHHBII MapaMar HUTHBIH
pE30HaHC.

13. [lonumeps! u xuaKUEe Kpructajuibl. OCHOBHBIE BUJIbI KOJUIEKTUBU3ALMHU MoJieKyJl. CTpoeHue
NOJMMEPOB U HX (U3NYECKHE CBOMCTBA. THUMBI JKUIKUX KpucTaioB. Jluchen Ha KUAKUX
KpucTasiax.

14.5IBneHne pagnoOaKTUBHOCTH. BHIBI pagMOaKTMBHOIO pacnajaa. 3aKOH pPaJHOaKTUBHOIO
pacriaga. CtaOuibHble M PaJUOAaKTHUBHBIE H30TONBl. COBpPEMEHHbIE METOJbl paAUOXUMUU U
paauobuosioruu. [IpodieMbl painodKOIOTHH.

15. CoctaB atomHoOro sjpa. M3otonsl. MexaHu4eckuii 1 MarHUTHBIN MOMEHTHI siiep. SnepHbie
CHUJIbI M DHEPTHUSl CBA3M sAApa. S NepHbI MArHUTHBIN PE30HAHC U €r0 UCIOJIb30BAHUE.

16. Snepubie peakiuu. MexaHu3M sIEpHBIX peakuuil. llemHass peakius nejaeHus saep.
Hcnonbs3zoBanue aTtoMHOl sHepruu. lIpobimema ympaBisiemoll TepMOsIEepHON peakuuu. ODHeprus
CouHia v 3BE31. SlnepHas 3K0J0rus.

17. DneMeHTapHbIe YaCTHUIBI. Knaccuduxanus 3JI€MEHTapHBIX YaCTHILI.
B3auMonpeBpamaeMocTs 3JIEMEHTApHBIX YacTUll. METOAbl YCKOPEHMsI YacTHI. AHTHYACTUIBI U
AHTHUBEILECTBO. BelecTBo B 9KCTPEMANIBHBIX yCIOBUSIX.

18. CoBpemennas ¢usuka u arpoumkeHepusi. BemectBo u mone. OOBEKTh M MPOILIECCHI.
OBOMIOIIMOHHBIE  TPOLIECCHl  MpeoOpa3oBaHHUs  MaTepuH. BeliecTBeHHbIE, JHEpPreTUdecKue,
AIIEKTPOMarHUTHbIE U MHGOpPMAIMOHHBIE MpeoOpazoBaHusi O6MO00BEKTOB. PaszBuTue arpodusukw,
OroMexaHuKH, OMOPU3UKH, OMOIHEPTeTUKH, OMONH(DOPMATHKH, OMOTEXHOJIOTUU U arPOMHKCHEPHUH.
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JUCT PETUCTPAIIMU U3BMEHEHUI

Homep
U3MEHe-
HUs

Howmepa mucroB

3AMCHCHHBIX| HOBBIX

AHHYJIMPOBAH-

HBIX

OcHoBaHue IS BHECEHU U3MEHEHN T

IMoamuce

PacumdpoBka
HOAIHACH

Jlata BHECceHHUs
U3MCHCHUA
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