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PaGouass mporpamma guctmminHbl «DPU3WKa» COCTaBI€HA B COOTBETCTBHHM C TpPeOOBaHUAMHU
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IKCIUIyaTaAlUsl TPAHCHOPTHO-TEXHOJOTMYECKMX MAalIMH M KOMIUIEKCOB, mnpopuiab - Cepsuc
TPAHCHIOPTHBIX M TEXHOJIOTHYEeCKUX MALUIMH M 000py10BAHUS.

Hacrosimas pabovas mporpamMMa AMCLUILIMHBI COCTaBJI€HA B PaMKax OCHOBHOW MpoQecCHOHANBHON
oOpaszoparensHoii nporpammbl  (OITOII) u  yuuThIBaET OCOOCHHOCTH OOYYECHHS IPH HHKIIO3HMBHOM
00pa3oBaHMUH JIUI] C OTPAHUYECHHBIME BO3MOKHOCTSIMH 3710poBbs (OB3) 1 mHBANMHIIOB.

CocraBuTens — KaHAWIAT TEXHHYECKUX HAyK, HOIEeHT XamaTanaoBa M.P.

PaGouas mporpamMma IUCHMIUIMHBI OOCyXIeHa Ha 3acemanun Kadeapsl «Maremarmueckne u
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«25» ampens 2016 . (mporoxoa Ne 01).
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«25» ampens 2016 r. (mpotokoa Ne 06).
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1. Ilnanupyemble pe3yabTaTbl 00y4eHHs MO AUCHUIIIHNHE, COOTHECEHHbIE ¢ TUIAHUPYEMbIMU
pe3yiabratamu ocBoenuss OIIOII

1.1. lleap 1 32124y JUCHUILIHHBI

Heap aucuuniannbl bakanasp no HanpaBiaeHuto noarotoBku 23.03.03 Dkcrutyaranusi TpaHCIOPTHO-
TEXHOJIOTUYECKUX MAIIMH W KOMIUICKCOB JIOJDKEH OBITh TIOJATOTOBJIGH K IPOU3BOJICTBCHHO-

TEXHOJIOTHICCKOM,
JIeSITEILHOCTH.

BKCHepI/IMeHTaIH)HO-I/ICCHGHOB&TGHBCKOﬁ,

CEPBUCHO-IKCILTY TAllAOHHOMN

Heap aMcHUIUIMHBI — CHOPMHUPOBATH y CTYAEHTOB CHUCTEMY (yHIaMEHTAJIbHBIX 3HAHUH,
HEOOXOIUMBIX JJIsl TMOCTEAYIOIIeH MOATOTOBKM OakamaBpa, CoCOOHOTO K d()PEKTUBHOMY PEIICHHUIO

MPaKTUYECKUX

3aga4

CEJILCKOXO3IUCTBEHHOT'O

JaJbHENUIIEMY Pa3BUTHUIO JINYHOCTH.
3agaum AUCHUIIMHBI:
— W3YyYUTh OCHOBHBIC (PU3MUECKHE SBJICHUS, OBJIANETh (YHIAMEHTAIBHBIMA TOHSATHSIMU,
3aKOHAMHU U TEOPHUSIMU KIACCUYECKON U COBPEMEHHOMN (PU3UKH;
— c(hopmMupoOBaTH OCHOBBI HAYYHOT'O MHUPOBO33PEHUSI U COBPEMEHHOTO (PU3UYECKOTO MBIIUICHUS;
O3HAKOMHUTHCS C HAYYHOW ammapatypoil u meTogamu (U3MYECKOTO HCCIEAOBaHUSA, MPHOOpEeCTH

HAaBbIKU ITPOBCACHUA (1)I/ISI/ILIGCKOFO OKCIICPUMCHTA,

OpOM3BOACTBA, a

TaKXEC

CHOCOOCTBYIOIINX

— HAY4YUTBCA BBIACIIATH (1)I/I3I/I‘IGCKOC COACpKaHHUC B TPHUKIIAJAHBIX 3adadax 6y,ZLYH_ICI71

JIeSITCIIEHOCTH;

— OBJIAZICTh MCTOAAMU PCHICHUSA MHKCHCPHBIX 3a1a4.

1.2. Ilnanupyemblie pe3yJbTaThl 00yUeHHUs 10 JUCHHILIMHE (MIOKA3aTeJH
chopMHUPOBAHHOCTH KOMIIETEHIIN)

[Tmanupyemblie [Tmanupyemble pe3yabTaThl 00Y4YEHUS 110 TUCITUTLTIHE
pe3yabTaThl OCBOEHUS 3HaHUS YMEHHUS HaBBIKH

OIIOIT

(KOMTIETEHITNN )

OIIK-3 OO6yuarommiicss nomked | O0yuaromuiicss a0mkeH | OO0yJaromuiicss A0KeH
TOTOBHOCTBIO 3HATB! OCHOBHBIE | yMETb:  HCIOJb30BaTh | BIAJETh: HaBBbIKAMU
MPUMEHSTh CHCTEMY | GU3WYECKHe  3aKOHBI, | OCHOBHBIE (M3WYECKHE | TPUMEHEHHS
(dyHIaMEeHTaIbHbIX SIBJICHUSI U IIPOLIECCHI, HA | 3aKOHBI,  SIBJIEHUS M | QU3MUYECKUX  3aKOHOB
3HaHUHI KOTOPBIX OCHOBAaHBI | IIPOLICCCHI JUIS | ABJIGHUM M TIPOLIECCOB
(MaTemMaTU4YecKHuX, OPUHLUIBL  ACUCTBUS | UACHTU(DUKALIUY, Uis  WACHTU(DUKALMH,
€CTeCTBEHHOHAYYHBIX, | 00BEKTOB bopmynrpoBaHus U | GOopMyIHPOBAHUS u
WH)KEHEPHBIX U | npodeccnoHaIbHON pelIeHnsT TEXHMYECKHX | PEHICHUS TEeXHUYECKUX
HSKOHOMHYECKUX) JUIS | ACATEIbHOCTH " TEXHOJIOTUYECKUX | U TEXHOJIOTUIECKUX
UACHTUDUKALIH, —(b1.5.04-3.1) npobsieM 3KCITyaTalluu | IpoOJaeM 3KCIUTyaTaluu
dbopmynupoBaHus U TPaHCTIOPTHO- TPaHCTIOPTHO-
peleHus TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX
TEXHUYIECKUX u MaIlliH ¥ KOMIUIEKCOB MaIlliH ¥ KOMIUIEKCOB
TEXHOJIOTHYECKUX - (b1.b.04-V.1) - (b1..04-H.1)
npobiem
9KCIUTyaTalH
TPaHCTIOPTHO-

TEXHOJIOTUYECKUX

MalllMH 1 KOMIIJICKCOB




2. MecTto aucuuminnsl B ctpykrype OIIOIT
Juctunmuaa  «®Pwusukay oTHocHTes K 0OazoBori yactu  biooka 1 (B.1.5.04) ocHoBHOU
npodeccnoHaTbHON 00pa30BaTEIHLHONM MPOTPAMMEBI aKaJACMHUECKOTO OaKaiaBpuaTa IO HAINPABICHUIO
noaroroBkn 23.03.03 Okcruryartanust TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUJIEKCOB,
npodmits - CepBUC TPAHCIIOPTHBIX U TEXHOJOTUICCKUX MAIIMH U 000PYI0BaHUS

Pa3znenbl AMCHNTIIMHBI U MEKTUCHUNIMHAPHBIE CBA3H € 00ecneYnBAKIIUMHA
(mpeamecTBYHOIIMMH) U 00ecnieYnBaeMbIMU (MOCJIEIYHOIIUMH) AUCHUIINHAMH

HaumenoBanue
00eCIIeYnBAIOIINX
Ne (mpenuIecTBYIOMUX ) U
1/ 00ecIIeunBaeMBIX
(mocnenyromux)
JUCITUILUINH, PAKTUK

dopmupyeMble KOMIETEHIIMN

Pazmen 1 Pazzen 2 Pazgen 3

HpeI[IHeCTBYIOHII/Ie JUCHUIIIIMHBI, IPAKTHKH

1. | MartemaTHKa | OIIK-3 | OIIK-3 | OIIK-3

IToca CAYOINEC NJUCHUIIIIMHBI, ITPAKTUKH

TGOPI/IH MCXaHHM3MOB U
MalinH

OIIK-3 OIIK-3 -

3. O0bém ucuMIINHBI U BUABI y4eOHOH padoThl
O6bem aucruruinHbl coctaBisieT 10 3aderneix eawHuI (3ET), 360 akageMudecKHx 4YacoB
(manee yacoB). luciumnianHa u3yvaercs Bo 2, 3 ceMecTpax.

3.1. Pacnpenenenne oobeMa JMCUMIIMHBI IO BUAAM YUeOHOIl padoThI

Bun yuebHoit paboThl KonnuectBo yacos

KonrakTHas pabora (Bcero) 32

B ToM uuce:

Jlextmm (JI) 12
[IpaxTuueckue 3ansatus (I113) 6
JIaGopatopusie 3ansaTus (JI3) 14
CamocrosiTesbHas padora odoyyawiuxcs (CP) 310
KonTpoub 18

Hroro 360

3.2. PacnipenesieHue yueOHOro BpeMeHH 10 pa3aejiaM U TeMaM

B TOM 4YHCIJIC é
Ne HanmMeHnoBaHue paznena u TeMbl Beero KOHTaKTHAs padora £,
TEMBI pasi 4acoB CP =
] 13 I13 S
1 2 3 4 5 6 7 8
Pa3nen 1. Mexanuka, MoJieKyisipHasi pu3MKa U TEPMOAMHAMMKA
1.1. | Beenenue B ¢pusuky | 4 | - - - 1 4 ] X




1.2. | Kunemaruka 6 2 - - 4 X

1.3. | lunamuka 10 2 2 2 4 X

2.4. | 3aKOHbBI COXpPAHEHHUS 8 2 - 2 4 X

1s. MexaHnueckue KoucOaHus 1 18 ) ) i 14 <
BOJIHBI

L6. DneMEeHTBI MOJ'ISKyanpHOfI u 40 i i i 40 <
CTaTHCTUYECKON PU3UKU

1.7. | OCHOBBI TEPMOJAMHAMUKHI 10 2 - - 8 X

Pasnen 2. DnekTpuyecTBO U MarHeTU3M

2.1. | DuekrpocraTuka 34 - - - 34 X
ITocTostHHBIN TOK,

2.2. | DIEKTPUUYECKHE LU U 18 2 4 2 10 X
MaTepHrabl

23 ITocTosTHHOE MarHUTHOE 33 i ) i 36 <
oJjie

24, DNeKTpOMarHuTHHIE 46 i i i 46 «
KOJICOAHMS U BOJIHBI

Pasnen 3. Ontuka u aromHas pusuka

31 I'eomerpuyeckas v BOJIHOBAs 26 ) 5 i 24 X
OITHKA

3.2. | KBaHToBas onTuka 22 - - - 22 X
DIeMEHTEI KBAHTOBOM

3.3. | MEXaHHUKH U aTOMHOM 36 - 2 - 34 X
bu3uKH

34 ATOMHOE SApo U 2 i i 2 <
AJIEMEHTApHbBIC YACTHIIBI

35 CoBpemenHas usndeckas 4 i i i 4 <
KapTUHA MHUPA
Kontpounb 18 X X X X 18
OO0m1as TpyA0EMKOCTh 360 12 14 6 310 18

4. CTpyKTYpa M coiepKaHNe QU CIUIIIHHbI
4.1 Conepxxanue I¥CHUIITHHBI

Pa3nen 1. Mexanuka, MosiekyJsipHasi u3nKa 1 TEPMOAUHAMHMKA

BBenenne

[Ipenmer ¢usuku. Merton no3HaHus B (u3nke. DKCIEPUMEHTHI M TeOpUH. Poib MareMaTHKH.
Owusnueckue 3akoHbl. [lonsTHe ¢akra B ¢usuke. Monemu. [Ipsmbie u oOpaTHbIE 3a1auul (HU3HKH.
PazmepHoCTH (DU3HYECKUX BETUYMH.

Kunemarnka

JIBwkeHune kak riaBHas Qopma cymiecTBoBaHusi matepuu. [IpoctpancTBo u Bpems. CrnocoOsbl
OTHMCAHUsI COCTOSIHHMSI Tella U cucTteMbl Tesl. CHCTeMBI OTCYeTa M KOOpAWHAT. POJIb M NMPUHIUIIBI
BbIOOpa cucteM kKoopauHat. CTerneHu cBOOObI, MHBAPUAHTHBIE CBOWCTBA YHCIA CTEHEHEH CBOOOIBI.
TpexmepHOoe 1 MHOTOMEPHOE MPOCTpaHCTBa. MaTepuanbHas TOYKA U PACIPOCTPAHEHHUE ATOM MOJIEIHN
Ha MHOTOMEpHBIN ciy4ail. TpaekTopus U MUpOBasi JIUHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHUE Kak
npousBoAHble. [locTynarenbHOe W BpAlATENbHOE [BH)KEHUS KAK OCHOBHBIE BHJbI JIBUKEHUIA.
VYTr0BbIE CKOPOCTh U YCKOPEHUE, HOPMAJIBHOE U TAHT€HLIMAJIbHOE YCKOpeHUsl. CKOPOCTh U YCKOPEHUE
B MHOTOMEPHOM MpPOCTpaHCTBE. MHEpIMaNbHbIE CUCTEMBI U PABHOMPABHOCTH MMOKOSI 1 PABHOMEPHOTO



NpsIMOJIMHEHOTO ABMXKeHUd. [locTynaT o mocTosHCTBE CKOPOCTH cBeTa B Bakyyme. [Ipeobpa3oBanue
MHTEPBAJIOB BPEMEHH U JJIUHBI IPU OOJIBIIMX CKOPOCTSIX OTHOCHUTENBHBIX JBM)KEHUH MHEPLHAIbHBIX
cucreM. [IpeoOpaszoBanusi JlopeHna M pensiITUBUCTCKOE CIOXKEHHE cKopocTed. MHTepBan Mexay
COOBITUSIMH U €70 HHBAPUAHTHOCTD.

JAunamuka

Cuna u Macca, cynepnosunus cuil. [lepBblii 1 BTopoil 3akoHbl HproTOHA. YpaBHEHUs ABUKEHHUS,
pOJIb HAYAJIBHBIX YCIOBHM, NMPHUHLOMI ACTepMHHM3MA. [IprMepsl pelleHHs ypaBHEHUN JBHKCHUS.
JIBum>keHME Tel B MOJIE CHJI TATOTEHMS, SIBICHHE HEBECOMOCTH B CIIyTHUKax. J[MHaMuKa ciuemsimumx
cucrteM. Mmmynbc, 3aKOH COXpAaHEHHs HMMITYJIbCa JJII MEXAaHWYECKOW CHUCTEMBI, TPETUH 3aKOH
Herorona. BzaumoneiictBue Ten uepe3 nose. O6mas GopMynupoBKa 3aKOHA COXPAaHEHHs] UMITyJIbCa.
Kunernueckast sHeprust MaTepuaibHOW TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEKTOpa uMmiyibsca. Pabora
U NOTeHIMaibHast sHeprus. Pabora nepemenieHuss MaTepuaibHON TOUKH 1O KPUBOJIMHEHHOMY ITYTH.
[loreHupaneHple  CWIBI, BBEIECHHE IOHATHS IOTEHIHANA Ui  B3aWUMOJCHCTBYIOIIMUX  TEL.
[TorennmaneHas QyHKIMS, TOTEHIIMAIbHAS NOBEPXHOCTh. CBSA3b KOMIIOHEHT CHJIBI U NMOTEHLHUAIbHON
¢bynkuuu. [loTeHnmanbHas ssMa ¥ yCIOBHE YCTOWYMBOTO paBHOBECHs. HeBO3MOKHOCTh paBHOBECHS
CUCTEMBl B3aUMOACUCTBYIOIIMX CTaTUYECKUMX TOUYEYHBIX DJIEKTPUYECKHUX 3apsipoB. lIpuHnmn
IUIOTHEHIIEH YNaKkoOBKHU U OOBSICHEHHE IPOCTPAHCTBEHHBIX (hopM KpucTamioB. KoHpopmarmoHHBbIH
aHaIM3 MOJeKyJl. MoMeHT cuibl. JlMHaMMKa BpallleHUs TOYKM M Teja BOKPYI IOCTOSIHHOW OCH,
MIOHATHE O MOMEHTE MHEPLUUU MATEPUAIBHOM TOYKH U Tea. YPAaBHEHME ABWIKCHUS BPAILAIOIIETOCS
BOKPYI' HEMIOJBMKHOW OCH Tesla. MOMEHT HMITyJIbCa, CBSA3b €r0 KOMIIOHEHT ¢ KUHETUYECKOW HEpruen
BpauieHus. V3MeHeHne MOMEHTa MHEpPUUHU Tela MPU MEPEHOCE OCH BpAILEHHUs. [ J1aBHbIE MOMEHTHI
VMHEPLMHU U YCTOMUMBOCTH BpALICHMS TEJ. 3aKOH COXpPAHEHMsS MOMEHTA HMMITYJIbCA TEJla U CUCTEMBI
Ten. OcoOeHHOCTH KOHCTPYKIMHU BepTosieToB. I'mpockonmbl M ux npumeHeHue. LleHTp Mmacc wu
YPaBHEHHUE €ro BWKeHUs. Pa3ziereHne nocTynarenbHblX U BpalllaTelbHbIX ABM)KEHUN TBEPAOIO Teja.
[Tapa cun. Cucrema ypaBHEHMH 7Sl ABUKEHUs TBEPJOTO TEja U €ro KMHETHYecKas dHeprus. 3aKoH
COXPAHEHHs DHEPIUU U €ro CBsA3b C PAaBHOMEPHOCTBIO TEYEHMsI BPEMEHHU. JIBM)KEHHE CUCTEM CO
MHOTHUMHU CTeNeHsIMU cBO0OIbl. DyHKIMs Jlarpanxka u ypaBHenus Jlarpanska. [IpuHuun HauMeHbI11€ro
IEUCTBUSL.

JAuHaMuka 00J1bIIMX CKOPOCTeH

[IpuHuun otHocuTeNnbHOCTH B (u3uke. PenstuBucrckuil ummynsc. [IpeoOpazoBaHue 3Hepruu-
nMITynbca. Macca u ee CBA3b € dHEpruer mokos.. Macca Ci0KHOW CUCTEMBI U €€ CBA3b C DHEprueu
B3auMmojieiictBusa yactedl. HeagnutuBHocTh Macchl. [legekT maccel M sHepretuka. Kunernueckas
SHEPIUslT B PEISITUBUCTCKOM MEXaHUKE. YpaBHEHUE [IB)KCHMS MATEpUaJbHOM TOYKH B
PEIATUBUCTCKOM MeEXaHUKe. [IBMKEHME MaTepHaJbHOM TOYKHM IO IEHCTBUEM IOCTOSHHOW CHIIBI.
CkopocTh cBeTa Kak TMpefesnbHas CKOpOCTh. YacTuisl ¢ HyneBoW wmacco mokos. [lpuniun
SKBUBAJIEHTHOCTH U TEOPHSI IPOUCXOKIEHHS CUII BCEMUPHOTO TSTOTCHHUS.

Koneb6anus n BoHbI

Konebanus kak YacTHbBIM ciyuall JOBM)KEHUS, YCJIOBMS IOSBICHMS KoJeOaHUM. YpaBHEHHE
NBUKEHMSI TPYXKUHHOTO MasTHUKAa M ero pemeHue. [‘apMoHMYeckoe KojiebaHHME U €ro
XapaKTepUCTUKHU. YpaBHEHHE ABMKEHHsS (PU3MUECKOr0 MasTHHKA U €ro pelleHHe, MaTeMaTH4eCKUH
MasiTHUK. DHEprusi rapMOHMYECKUX KojeOaHui. BbeiHyXkaeHHble KoneOaHUs M SIBJICHHME pE30HaHca.
Pe3zonanc kak mnposiBneHue Oudypkanuu. ApTokojeOaHus. Ilpumepbl NposiBIEHUS PE30HAHCHBIX U
aBTOKOJICOATENbHBIX SIBJICHUN B JKMBBIX OpPraHM3Max M TeXHUKe. Pe3oHaHCHas mepepaya SHEpPrUu B
CUCTEME OJJMHAKOBBIX CBSI3aHHBIX MAATHUKOB. BOJIHBI B ynIpyrux cpenax, IMHEMHbIE, TOBEPXHOCTHBIE
1 00BEMHBIE BOJHBI, IONEPEUHbIE U MPOJOJIbHBIE BOJIHBI, (PPOHT BOJHBI, IJIOCKHE U cepuueckue
BOJIHBI. AHaJIUTHYecKas 3anuch Oerymiei BosiHbl. BonHoBoe ypaBHeHue. IlepeHoc sneprum Oeryiueit
BosiHOM. Croxxenue konebanuili u BoiH. KorepeHTHble ncTOUHUMKM BOJH. VHTEepdepeHus BOJH OT
TOYEYHBIX KOI€PEHTHBIX MCTOYHUKOB. YCJIOBHS MOSBICHUS MaKCUMyMOB U MUHUMYMOB. CllOXKEHHE
KpYroBbIX U chepuyecknx BodH. [locTpoenne (gppoHTa BONHBI 10 mpuUHIUMIY [ foiireHca, moBeneHHe
(GpoHTa BOJIHBI B HEOTHOPOAHOH cpene. OTpaxeHnue u npenomiienue BoiH. [Ipunnun @epma. BeiBog
3aKOHAa ITPEJIOMJICHUS BOJIH Ha IPAHMIIE ABYX cpel Ha ocHoBe npuHnuna ®epma. [punnun depma kak
YacTHBIA cilydall oOluero mpuHIMNa MuHUMakca. [losBieHHe OTpa’keHHBIX BOJH B HEOJHOPOJHBIX
cpelax, CI0XKEHHE BCTPEUHBIX BOJH U 00pa3oBaHHE CTOSUMX BOJH. IlepexoqHoe cocTosiHUuE U BpeMms
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penakcauuu. CBs3b JAJUH CTOAYUX BOJH C pasMEpaMU CpEabl, AUCKPETHOCTb JIJIUH CTOSYUX BOJIH.
KBantoBanue. YnpapieHue 3By4aHUEM MY3bIKaTbHBIX HHCTPYMEHTOB.

DJIeMeHThI CTATHCTHYECKOH U MOJIEKYJIAPHOH pu3nkn

Mukpockonmuyeckue M MaKpOCKOMUYecKhe sBIeHUs. MaeanpHbIi Ta3 Kak CTaTUCTHYECKas
CUCTeMa MHOI'MX yacTull. /laBieHue, o0beM M TeMIeparypa raza Kak 00O0OILEHHBIE XapaKTEpUCTUKU
cocTosiHUSl ra3a. PaBHOBecHbIe W HEpaBHOBECHBIE COCTOsIHHMS ra3a. OOpaTuMble U HEOOpaTUMBIE
nporecchl. [[uarpamma naBieHHE-00bEM. ODKCIIEPUMEHTAIbHBIE Ta30BbIE 3aKOHBI, O0OOIIECHHBIN
ra3oBbIl 3aKOH (YpaBHEHHE COCTOSHUS UACANBHOrO ra3a). BelBoA ypaBHEHHsI COCTOSHUS UAEATHLHOTO
raa Ha OCHOBE KMHETHYECKUX MpeacTaBicHUil. DU3NUECKUNA CMBICI MOHATHS TEPMOAMHAMHYECKON
Temneparypbl. Pacripenenenue sHepruu mo creneHsM cBoOoxabl. Pacnpenenenuss MakcBenna u
Bonbrmana, Gapomerpudeckas dopmyna. HepaBHoBecHble mpomecchl. Juddysus, muddysus depes
MEMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE M €ro pojb B JKU3HEIEATEIILHOCTH pPACTECHUH.
Tennonepenaua. Buyrpennee TpeHue. BolpakeHue HepaBHOBECHBIX MPOLIECCOB uepe3 000OIIEeHHbIE
TepMmoanHamuueckue cuibl. CooTHomeHnue B3auMHocT OHcarepa. PeanbHble ra3bl, ypaBHeHHe Ban-
nep-Baanbca, KpuTuyeckas TOYKa, pealbHbIE H30TEPMbI, CXKIDKEHHE Ta30B. DIyKTyalluu H
camoopranu3zaiys npu (GpazoBoM Mepexojie ra3-KUIKOCTh. JKUAKOCTH, TOBEPXHOCTHOE HATSIKEHHE B
KUAKOCTAX, OXJIAXKICHHE >KUIKOCTH NPU HCIAPEHUU, TEPMOPETYJSALUsS PACTEHUM M JKUBOTHBIX.
CmaumBarolye 1 HecMauHBaromye xuakoctu. KanunnspHasie sisinenus, popmyna Jlamnaca.

DJIeMeHThbI TePMOAMHAMMKH

[lepBoe Hayanmo TepMOJMHAMUKH, HU30IMPOLECCH, aArabaTUUYECKHil MpoIlece, OXJIaKICHUE Ta30B
pu ainadaTUYECKOM PACIIMPEHUN U TOTyYeHUE HU3KUX TemrepaTyp. YpaBHenue I[lyaccona u ero
BbIBOJI. Kitaccuueckast Teopusi TEMI0EMKOCTEH, MPUYUHBI OTKJIOHEHHUS PEaTbHBIX TEIJIOEMKOCTEH Kak
(GYHKIMY TEeMIIepaTypsl OT PE3yIbTaTOB KIIACCHUECKOW TeoprH. PaboTa naeanbHOTO raza B pa3iIuaHbIX
npoueccax. OO6paTumbie U HeOOpaTUMBbIe UKIBIL. TermnoBsie MaIMHbI U LUK KapHo, BTOpoe Havamo
TepMOAMHAMHUKH. KOMIpECCHOHHbIE XOJIOAMJIBHUKA U  TEIUIOBBIE HACOCHl. OJHTPONUS  Kak
TepMOAMHAMHUECKU moTeHIuan. dopMyna Ui SHTPONUHM HAeanbHOro raza. Teopema KapHo u
00001IEHNEe TOHSTHUS DSHTPONUU KaK TEPMOJUMHAMHYECKOro MoTeHnuana. CBs3b SHTPONUU C
MHUKPOCOCTOSIHUSIMH HJ€aIbHOTO raza. CTaTUCTHYECKOE TOJIKOBAHUE DHTPOMHMU. DHTPOMUS U CTEHCHb
BbIpokieHus1 cucreMbl. @opmyna bonbumana. DHTponus u uHdopmanusa. Bo3pacrtanue sHTponuu
Py HEOOpaTHUMBIX MpolleccaX Ha MPHUMEpPE BBIPABHUBAHUS TEMIEpaTyphl ABYX HAXOMASIIUXCS B
KOHTAKT€ HarpeThIX TN W MpU BbIPABHUBAHUM JABJIECHUHN B JIBYX yHacTAX cocyna c razom. Ilepsoe u
BTOpOE Hayala TEPMOIAMHAMHKHU, M KUBbIE OpraHu3Mbl. lloHATHE O TepMoauHAMUKE HEOOpaTHMBIX
MIPOLIECCOB U OTKPBITHIX CHUCTEM. OHTPONHUS B CHCTEME OpraHu3M - OKpyJKarolas cpeaa.
[Tpon3BoICTBO SHTPOIMHU B HEPABHOBECHOM cperie U Teopema [Ipuroxuna.

Pa3nen 2. DjaeKTpU4ecTBO U MAarHETU3M

DJileKTprYecKre 1 MATHUTHBIE SIBJICHUS

[lonsiTie © mMONSAX, MOJNSI CKAISIPHbIE M BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJICH:
HaMpsDKEHHOCTh, TMOTOK, IUPKYJSIHS, CHIOBbIE JTUHUU BEKTOpPHOro mnouss. Cyneprno3uius MoJeH,
3apsi/ibl, 3aKOH COXPAHEHUS 3aps/I0B.

B3aumoseiicTBuEe HEMOABUKHBIX M IBIKYIIUXCS 3apsiioB, GU3NYECKUI CMBICI MATHUTHOTO TTOJISL.
[Tone Toueunoro 3apsna (3akoH Kysnona) u cuctemsl 3apsiioB. [lone numnons. DIeKTpOCTaTUYECKOE
MoJie MOJIEKYJbl M XUMHUeckue peakuuu. WHTerpanbHas ¢opma 3akoHa Kymnona, teopema ["aycca
(nepBoe ypaBHeHue MakcBeia). BeiBon hopmyn A HaMpsSHKEHHOCTH SJEKTPOCTATHYECKUX TOJEH
3apsHKEHHOTO TPSIMOTO TPOBOJA, IUIOCKOCTH, KOHJEHcaTopa. Pabora mepememieHus 3apsaa B
JNEKTPOCTATUYECKOM  TI0Jie, TMOHATHE TNoTeHiuana. Bropoe ypaBHeHue MakcBemna s
ANEKTPOCTATUKH B HMHTETpalibHOM (opme. DekTpuyeckas €MKOCTh OJHOTO MPOBOJAHHMKA U JIBYX
MIPOBOJHUKOB, KOHJIEHCATOPHI, paboTa MO 3aps/IKe KOHJIEHCATOPOB. DHEPIHs JIEKTPOCTATUYECKOTO
nond. V3MeHeHuWe HaNpsHKEHHOCTH — AJEKTPUYECKOro TMOJsl  MpPU  BBEACHUHM  JIUAJIEKTPUKA,
MOJIAPU3YEMOCTh AMDJIEKTPUKA, UAJNIEKTPUUYECKas MPOHUIAEMOCTh. VI3MeHeHue IUANEeKTpUUYECKOM
MIPOHUIIAEMOCTH TIPU XMMHUUYECKUX PEAKIHUAX U UCTOIb30BaHUE 3TOT0 ddexTa. DIeKTpHUUecKoe moie
B NpoBOAHMKAX. [IOHATHE O TOKE MPOBOIUMOCTH, BEKTOpP TOKAa M CHJA TOKa, AU(QepeHIraIbHas
¢dbopma 3akona Owma. Ilepoe mpasmino Kupxroda. IlpuumHa mosiBIEHUS SIEKTPUUYECKOTO TOKa B
MPOBOJIHUKE, (PU3MUECKUI CMBICI TOHSATHS CTOPOHHUX AJIEKTPHUYECKUX CHI. BriBox 3akoHa Oma muis
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Bcel menu. Bropoe nmpasmiio Kupxroda. MarauTHoe 1moJie mpsiMoro Toka, 00bSICHEHUE €ro MOSBICHHS
Ha OCHOBAaHMM DEJSTUBUCTCKUX IpeacTaBicHU. IHTerpanpHble ypaBHeHuss MakcBemna Ui
MIOCTOSIHHBIX MAarHUTHBIX ToJeil. [lpuMepsl BBIYMCIEHUS HAINpPSKEHHOCTEM MarHUTOCTATUYECKUX
noneil. 3akoH buo-CaBapa-Jlaniaca. Bzanmoneiicteue noseit u 3apsanos (tokos). @opmyna Jlopenua
JUISL CWJIBL, JIEHMCTBYIOIIEW Ha 3apsA]l CO CTOPOHBI AJIEKTPUYECKOTO W MArHUTHOro mnosed. [IpmHiummn
JNEHCTBUS MacCc-CIEKTPOMETPOB M HX IPUMEHEHMs B XUMUU. HHAyKINMOHHBIE —SBICHMS,
TpaHchopMaTropbl, (uU3MUECKHEe TNPUHIMIIBI WX JACHCTBHS. DKcTpatokd. IlomHas cucrtema
UHTErpalbHbIX ypaBHeHUM MakcBemna. CMbICT  WIEHOB CHCTEMBl ypaBHEHUH MakcBeia,
OINMCHIBAIOLINX SIBICHUS, CBSI3aHHBIE C M3MEHEHHUSIMHU AJIEKTPUYECKUX M MAarHUTHBIX BEJIUYHUH BO
BpEMEHH. B3auMOCBSI3b ANEKTPUYECKUX U MAarHUTHBIX IEPEMEHHBIX MOJIEH, IEKTPOMarHuTHOE 110JI€ U
n3nydenue. [lons nBuKymuxcs 3apsnoB. M3mydeHue 53IIEKTPOMAarHUTHOTO IO HEPaBHOMEPHO
OBUKyHIIUMCs 3apsanoMm. «llapagoke» atoma.

Paznen 3. Ontuka u aromHasi puznka

DJIEKTPOMAarHMTHOE H3JIy4eHHe M ONITHKA

CB00OJIHOE ANEKTPOMArHUTHOE MOJIE U €ro CYIIECTBOBAHUE B BHJIE DJIEKTPOMATHUTHOW BOJIHBI.
[lonepeyHOCTh 31EKTPOMAarHUTHBIX BOJH. CKOPOCTh paclpoOCTpaHEHMs JIEKTPOMATHUTHBIX BOJIH U
criocoObI ee m3Mepenus. lllkana snekTpoMarHuTHEIX BOJH. CrocoObl T€HEpallUU U MCTOJIb30BaHKUE B
HayKe ¥ TEXHUKE BOJIH PAa3JINYHBIX YACTOT.

SIBrieHus, OMUCHIBaEMbIE BOJHOBOM Teopueil cBera. MHTEepdepeHIys cBeTa, YCIOBUS TOSBICHHS
CTaTUYECKON HUHTEepPEPEeHIIMOHHON KapTHHBI, MHTEp(EepeHLuss NpU pa3feieHUH (QPOHTA BOJIHBI,
MIPOCBETIICHUE ONTUKU, HHTEP(PEPOMETPHl U MX HCHONb30BaHue. Dypbe-criekTpoMmeTpsl. [loHsTHE O
ronorpapun. Judpakuus, nuppakuus Ha mend. DOKyCHpOBKa 3JIEKTPOMATHUTHBIX BOJH M CBS3b
pasmepa udpakmoOHHOrO mMATHA C pazMepamMu  peduaekTopoB. OCOOEHHOCTH OpraHU3AINUH
PaIUOJIOKALIMOHHOM CITyKOBl. YCIIOBHS IepexoAa OT BOJHOBOMW ONTHKM K F€OMETPUYECKOH. 30HBI
@®peHenst, 30HHas 1acTUHKAa OpeHenst kak GoKycHpyromui eMeHT. JudpakiuonHas peieTka Kak
JHCTIEPTUpPYIOIasl CUCTeMa. AHaJIM3 COCTaBa CBETa MO JJIMHAM BOJIH. PeHTreHoBckas nugpaxmus,
noHATHE 00 00paTHBIX AU(PAKIIMOHHBIX 33a4aX, PEHTTEHOCTPYKTYPHBIN aHAJIN3 M €ro OCOOCHHOCTH
MPUMEHHUTENBHO K Ouonormdyeckum oOwvekTaMm. [IpoctpanctBennas crpykrypa JHK u PHK.
JudpakimoHHBINA TIpEAes pa3penaroeil ClIoCOOHOCTH ONITHYECKUX MPHOOPOB.

CBer u BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, pa3jieieHue SHEprM Ha rpaHulle pasaena ¢as,
pPEe30HAHCHBIN XapaKTep B3aMMOJEWCTBUS CBETa U BellecTBa. /ucnepcus, Kilaccuueckoe o0bsCHEHUE
3aBUCUMOCTH KO3((UIMEHTa NMPENOMIICHHUsST CBeTa OT JUIMHBI BOJIHBI NaJalOIIEro cBeTa. SIBieHue
JIBOMHOTO JIy4ENPEIOMIICHHs, TOJSIpU3alus cBeTa Kpucrtauiamu. [1onsapu30BaHHbIN CBET, ONTHYECKAs
aKTUBHOCTb, CaxapOMETpHs, MHCIIOJIB30BAHUE SIBJICHUS BpALICHMs IIJIOCKOCTH MOJSpU3ALUA B
MOJIEKYJISIpHOH Omonorun. @otodP ekt n KBaHTOBas Mpupoa cBera. Kpyr sBieHui, 00BICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. J[BONCTBEHHOCTH
MPUPOJBI CBETA. 3aKOHBI TOTJIOIIEHUS CBETAa, IOHATHE O HENMMHEHHBIX d¢pdekrax. OCHOBHBIC
JIEMEHTHI KOHCTPYKLUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBUCUMOCTh OCBELIEHHOCTH
OT BU/1a OCBETHUTEIICH.

DJIeMEeHTHI YYCHHS 0 CTPOCHHH BeIeCTBA

OcoOeHHOCTH TOBEJAEHUS MUKpoyacTHll. IIpuHIUOBI OmucaHUs MOBENEHUS MMKPOYACTHUIL,
BOJIHOBasl (YHKIMs, COOTHOILEHHE HeolpeneneHHocTe, BonHa ne bpoitnsa. Iloctymater bopa.
VpaBuenue lllpenunrepa (BpeMeHHOE W CTaIllMOHAPHOE), (PU3UYECKUM CMBICI BXOMSIIUX B HETO
wieHoB. Pemenue cranuoHapHoro ypaBHeHus Illpenunrepa g dYacTuibl B OJHOMEPHOM
MOTEHIIMAJIPHOM SIIIMKE M YaCTULbI HAa OKPYKHOCTH. YCIIOBUSI TOSBJICHUS KBAaHTOBBIX SIBJICHUH.
Bnusinue maccel ¥ 0o0nacTy JOKaidM3alMM 4YacTULl. [IByMepHas MOTEHLHUANbHas sIMa, BBIPOXKICHHE
KBaHTOBBIX COCTOSIHUM U CHATHE BbIpoxkIeHUs. [loTeHnanbHas sMa KOHEUHOU TTTyOUHBI U BIUSTHUE €€
IyOMHBl M IIUPHUHBI HA YPOBHU SHEPrUM 4YacTUIbl. BO3MOXHOCTH JIOKATU3alMM 4YacTUIbl B
npoctpancTBe. TyHHENbHBIH >(dexT. 3amonHeHne ypoBHeH W npuHmMN llaymu, momHas >HEprus
COBOKYITHOCTH JIEKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHHU DHEPIMHM B aTOME BOJOPOJA, MEPEXOIbI
MEXIy ypoBHsAMH. WHIMBHAYalbHOCTH CIIEKTPOB aTOMOB M 3MMCCHOHHBIM CIEKTPAJIbHBIM aHAJIMU3.
Meraminyeckas MOJENb MOJEKYJIbl U OOBSACHEHHE KOPpENsALUM LBETHOCTH BellecTBa U 3(ddekra
CONPSIKEHMSI XUMHUUYECKUX CBsI3el B MoJIeKyslax. HopMarnbHas M MHBEpPCHAs 3aCEIEHHOCTh KBAHTOBBIX
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cocrosinui. [lormomenne, crioHTaHHOE M BBIHYXJAEHHOE m3nydeHus. Kosddumments DiHIITEHHA.
®opmyna [Tnanka. Ycunenue cBeta Ipy NpOX0XKIEHUU Yepe3 MHBEPCHO 3acelleHHyto cpeny. llonarue
0 Ja3epax.

duznyeckas MpUPOLa XUMUYECKONW CBSI3U. DJIEKTPOHHOE CTPOEHUE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYHMH TIOSBJICHUS TPOCTPAHCTBEHHBIX (opM Monekyn. [IpuHImmn
MaKCUMaJIbHOTO MepeKpbiBaHUs. BHyTpeHHee BpallleHHe B MOJIEKYJIaX M €ro pojib B OMOXUMHUYECKUX
peakuusx. J|BuykeHue 4acTull B MHOTOQTOMHBIX MOJIEKYJIaX M BUJbl MOJIEKYJISPHON CHEKTPOCKOIUU.
CuMmmeTpus MOJIEKYIT U TOSIBJICHHE IPaBUII 0TOOpa.

@DOTOXMMUYECKUE PEAKIUU M OCOOEHHOCTH MOTEHUHUANbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30Y)KJICHHBIX AJIEKTPOHHBIX COCTOSIHUH B Mosekynax. Pacnan mosiexkyn npu (poToBo30YykKIEHUIX.
Ousnueckas npupoaa ¢GorocuHTe3a. TpaHCHOPT SHEpruM Npu (OTOCHHTE3e. 30HHAS CTPYKTypa
JJIEKTPOHHBIX COCTOSIHUM KPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIllOJIHEHHBbIE 30HBI. YpoBeHb depmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U TUAIEKTPUKH. OCOOEHHOCTH TPOBOAMMOCTH B MOJIYIPOBOAHHUKAX.

CucremaTnka 371€MEHTApHBIX YaCTHULl. 3aKOHBI B3aMMOIIPEBPALCHUI YacTULl, SICPHbIE PEaKLIHH,
negext maccbl. CTpoeHue sep, A1epHbIe CUJIbl, YCTOMUUBBIE U HEYCTOWUYUBBIE Spa, €CTECTBEHHAs U

HCKYCCTBCHHAas PaavOaKTUBHOCTD. 3aKOHBI PagOaKTUBHOIO pacrnaja. ITpuHUUIBL
paaMoaKTUBALIMOHHOTO aHanu3a. «MeueHble» atoMbl B Ouosjoruu. IlyTu ucronb3oBaHMs S1€pHOMN
JHEPIUU.

3aKOHOMEpPHOCTH Pa3BUTHS

[lonatue o0 »HBomoruu B (¢uU3MKe, OMOJIOTMM U JAPYrHMX Haykax. IIpoTHBONOIOKHOCTD
HaIIPaBJIECHHOCTEN 3TUX BOJIFOLIMOHHBIX ITponeccoB. [1yTu peoosIeHnst IpOTUBOPEYHS.

Bpewms B knaccuueckom Mupe. Poip nepruoaudeckux U HENepuoJUYeCKUX NPUPOIHBIX IIPOLIECCOB
B (opMHUpOBaHMM TMOHATHS BpeMeHH. VIHBapHAaHTHOCTh MNPOCTEUIINX (U3MUECKUX 3aKOHOB
OTHOCHUTEIIBHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE ITPOLIECCHI B CIIOKHBIX CHCTEMAax U NOSIBICHUE
cTpenbl BpeMeHH. Poinb ciydaifHbIX (akTopoB B (DOPMUpPOBAHHH CTpeibl BpeMeHH. DiyKryarud,
MOSIBICHUE CAaMOOpTaHU3allMM B  OTKPBITBIX CHCTeMax M IepepacTaHue (QUIyKTyaluud B
Makpockonmueckuii ¢ dexr. Porp Gudypramnmii. [loBegeHne SHTPONUH B OTKPHITHIX CHCTEMAX.

JlOnoTHUTEJIBHOCTD, COOTBETCTBHE, POTrHO3. OOIIHOCTL (PYHAAMEHTAIBHBIX BbIBOJ0OB

(puszuxu

[IpyHUIMO JONMOJHUTENBHOCTH M €ro BceoOIHOCTh. lMcmonb3oBaHue Mojenell SBICHUA WU
00BEKTOB B IPOLECCE MO3HAHUS KaK CIIEJACTBUE MPUHIUIA JONOJHUTENbHOCTH. OOpaTHbIE 3a1auH,
CyOBbeKTUBHBIH (akTop mpu ux pemeHur. OrpaHUYEHHOCTh NPUHIMIA 0Ka3aTeIbHOCTH B HayKe.
[IpuHIIMTT COOTBETCTBHSI, HAOMIOZaeMble W HEHAONIONAaeMble BENWYHMHBI B (usuke. TpeOoBaHus K
¢dopmupoBaHHi0 (GU3MUYECKUX Teopuid. PacmmpeHHoe NOHMMaHME MPUHLMIA JETePMHUHH3MA.
CrnyyaiiHoe M 3aKOHOMEPHOE B IPUPOJIE U MPEIEsibl MPUMEHUMOCTH HAay4yHOro IMporHosa. Hayunsiit
IIPOrHO3 B Hayke 00 obuiectBe. Pu3nka u kubepHeruka. Cresiue CUCTEMBI U yIIpaBlIeHHE.

4.2. Conepxanue JeKI Uil

o
Ne 28
Coneprxanue JTeKIIN = 9
n/n S =
1. | BexTopHblii crioco® omnucaHus ABMKEHUH. BeKTOpbl mnepemelieHus, CKOpPOCTH, 2

YCKOPEHHUs. YTJIOBbIE XapaKTEPUCTUKHU JBUKEHUS IO OKPYKHOCTHU. DJIEMEHTHI
pensaTUBUCTCKOW MexaHMKHU. [locTymarel cnenuanbHON TEOPUU OTHOCUTEIBHOCTH.
IIpeoOpazoBanus Jlopenua. Cnoxenue ckopocTeil. OTHOCUTENBHOCTh JJIMHBI
OTPE3KOB U JUIUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

2. | luHamMuKa MaTepuaJbHOM TOYKM M MOCTYINATEIbHOIO IBUKEHHUS TBEPAOrO Tea. 2
[Mpunuun otHocuTenbHOCTH. 3akoHbl Hbrotona. Buaer cmi.  Iunamuka
BpaIlaTeIbHOrO ABMKEHUSI. MOMEHT cuiibl. MOMEHT MHEPLIMH. 3aKOHBI COXPAHEHUS
UMIyJibca U MOMEHTa uUMMyJibca. VHeEpHUanbHblE M HEHMHEPUUAJIbHBIE CHUCTEMBbI
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orcuéra. CHIIBI HWHCPUUHU NTPH PA3JIMYHBIX BUAAX NBUIKCHUSA.

PaGora, momHocTh U dHeprus. MexaHudeckas paboTa U MOIIHOCTb IpHU
IIOCTYIIATEJIbHOM M BpalllaTelIbHOM ABMKEHUAX. KuHeTHueckas sHeprus U teopema
0 KMHETUYECKON DHEPTHUU.

KoHcepBaTuBHBIE CHJIBI M INOTEHLMAJIbHAs 3Heprusd. IIpumepsl MOTEHLIMAIBHBIX
1oJiel. 3aKOH COXPAHEHHUsl YHEPIUHU B MEXAHUKE.

Mexannueckue konebanus. Kunematnka rapmMoHundeckux kosneOanuii. CroxxeHue
KoJieOaHUH. AKYCTHYECKHUE PE30HATOPHI.

Jlunamuika  rapMoHMYecKuMX — koneOanmii.  JluddepeHunanbHoe — ypaBHEHHE
KoJieOaHuM. 3aTyXallre W BBIHYXKICHHBIC KoJieOaHusl. MeXaHuuecKril pe30HaHC.
MasiTHUKH.

OCHOBBI TEpPMOJIMHAMUKU. BHYTpEHHSS S3HEPrUs U EPBOE HAYATIO TEPMOJIUHAMUKHU.
PaGorta u TemnmoéMKOCT, Ta3a MpU pPa3IUYHBIX Mporeccax. Btopoil 3akoH
TEpMOJAUHAMUKHU. TersoBble ABUTATENN U X0n0oAuiIbHble MamnHbl. KIIJ[ TernmoBbix
JIBUTATEJIEN U CTaTUCTHYECKUU CMBICI BTOPOIO 3aKOHA TepMoauHaMuku. [loHstue
suTponuu. [loHSATHE O TEepMOAMHAMHKE HEOOPATUMBIX MPOIIECCOB M OTKPBITHIX
CHCTEM.

ITocTOsIHHBIN 21eKTpUUeCKUi TOK. 3akoH OMa. DnekTpoaBmkyias cuia. [Ipasuna
Kupxrodpa wu  pacuérsl osnextpuyeckux 1ened. Kiaccmueckas — Teopus
NEKTpOnpoBOAHOCTH. BbiBox 3axkona Owma. Ilpupoma cBepXNnpoBOIUMOCTH.
Hocurenn TOKa B Ppa3iInYHBIX IMPOBOJHUKAX. DneMEeHTEI TCOpHUUn
anektponpoBogHocTd.  IlomynpoBoguuku.  IloaynpoBoIHUKOBBIE — MPHUOOPHI.
DneMeHTEI (1)1/131/1%01(01‘/’1 SJICKTPOHUKMU. KonTakTHBIE sABJICHHMS B MeETallax W
MOJIYIIPOBOJHUKAX. YCIEXH COBPEMEHHOM IOJIYIIPOBOJHUKOBOW KOMIIBIOTCPHOM
TeXHUKHU. BHOTOKM 1 OnonmHpOopMaTHKa.

Hroro
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4.3. Conep:xanne 1a00paTOPHBIX 3aHATHI

HaumenoBaHue 1a60paTOpHBIX 3aHATUI

Komn-Bo
JacoB

I/ISYLIGHI/IG MEXAaHHNYECCKOI'O ABMIKCHU HA MaIlIMHE ATBYI[a

I/ISYLIGHI/Ie FapMOHHWYCCKUX KojicOaHuii ¢ MMOMOIIBIO MPYKWMHHOI'O MassTHHUKA

H3MCpCHI/IC €MKOCTHU KOHACHCATOpA

I/I3yquHe LOCIH ITOCTOAHHOI'O TOKA

H3y‘ICHI/IC LCIU MEPEMCHHOT'O TOKA U ONPCACIICHUC HHAYKTUBHOCTHU KAaTYIIKH

HonyquI/Ie 1 aHAJIN3 MOJIAPU30BAHHOI'O CBCTA

W3ydenne 3akoHOB BHenHEro Gorodaddexra

[\OR I ORI \OREONE O] | \O) | )

HTtoro
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4.4. Conep:xaHue NPaAKTHYECKUX 3aHATHI

No o Kozn-Bo
HanmeHnoBaHne NpakTUYECKUX 3aHATHIA
/o 4acoB
1. Jmnamuka 2
2. 3aKOHbBI COXPAHEHHUS 2
3. [ToCTOSIHHBIN TOK, 3JIEKTPUYECKHE LIETTH U MATEPUAJIBL. 2
Hroro 6
4.5. Buabl u coaep:kaHue cCaMOCTOATEIbHON padoThl 00yUYalomuxcst
4.5.1. Buael camocTosTENbHON paboThl 00yUarouxcs
Bunsl camocTosTenbHON pabOThl 00YJarOIMUXCs KonunuecTBo uacoB
IToaroToBKa K MPAKTUYECKUM 3aHATUSM 24
[ToaroroBka k 1a6OPATOPHBIM 3aHATUSAM U K 3aIUTE 56
1abopaTOPHBIX padoT
CamocTosiTeIbHOE U3YUYEHHE OTIAEIBHBIX TEM U BOIIPOCOB 218
KonTponbnas pabota 12
Hroro 310
4.5.2. CogepxaHue caMOCTOSATEIHHOU PabOThl 00yYaIONINXCs
No Koui-Bo
HaunmeHnoBanue TeM 1 BOIPOCOB
/T 4acoB
DBoNOLIMST W COBPEMEHHBIE MOJENH  (pU3WyecKoW KapTUHBI  MHpA.
CoBpemenHast (u3uka Kak KyabTypa HaOJIOJCHHU, MOAETUPOBAHUS,
AKCIEPUMEHTAIBHOTO HMCCJIEIOBAHUSI M KOJWYECTBEHHOTO MPOTHO3UPOBAHMS
1. sBiIeHUd  mpuponbl. Ponp  Qu3mkum B pa3BUTUM  TEXHUKH U 4
arpoNpPOMBIIIUICHHOTO TMpPOW3BOACTBA. KHWHEMaTnka MaTepuaibHOM TOYKH.
KoopaunaTtHblii MeTOn omucaHus [BHXKeHH. KuHemarnueckoe ypaBHEHME
JIBIDKEHUSI M OIIPEJIeIIIeMbIe TI0 HEMY KHHEMATHYECKUE XapaKTEPUCTHKH.
2. Kunemaruka. 3amaum OalIMCTUKHM, HaBEIEHUS HaA Ielb, ONTUMH3AIUU 4
JIBIDKEHUSI, UX TPUMEHEHUE B arPOUHKEHEPHH.
3. Junamuka. PeaktmBHOe nBwKeHHe. [IBmkeHue HeOSCHBIX Tell. [lonérel B 4
KOCMOC. Y CTOMYMBOCTh JIBHKEHHUSI. [ MPOCKOIIBI.
4. 3akoHbl coxpaHeHus. llepegadya MOLIHOCTM B MEXaHMYECKMX CHCTEMax.
[Ipobnema 6e3omopHoTO NBHKEHHS. [[pobiema BeyHOro ABUTATENS MEPBOTO 4

poza.
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Mexanuueckue KoneOaHHusi U BONHBL. PacyéT KOHKPETHBIX COCTOSHHHN U
onpeJieJIeHue COOCTBEHHBIX YaCTOT KOJIEOATEIbHBIX CHCTEM

Mexanunueckue BoJiHbI. BonHoBoe ypaBHeHue. Bunsl BonH. MHTepdepenius,
qudpakiys ¥ qucnepcers BosiH. BosHbl 1 nHopmanus.

10

OCHOBHBIE OJIOKEHUS MOJIEKYJIAPHO-KMHETUUECKOM Teopun. MaeanpHbli ras.
OcHoBHoe ypaBHeHHe MKT u ypaBHEeHUE COCTOSIHUS M1€aIbHOIO ra3a.

10

DneMeHThl MOJEKYISIpHOM M cratuctuuecko ¢usuku. OcobOeHHOCTH
KHUAKOro coctosiHus. [ToBepXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAWL
[TouBeHHas Biara v MOJUB PACTEHUH.

10

ArperaTHble cocTOsSiHUS U (a3oBble nepexojibl. PeanbHble raspl. CxKMKeHUE
ra3oB. OCOOEHHOCTH XUIKOTO cocTOsiHUSA. CTpoeHne KpucTauioB. JledekTs
KPHCTAJUIMYECKOTO CTpOeHHS. [IpOYHOCTD M IIIAaCTUYHOCTb.

10

10.

SBnenus nepenoca. uddys3us, TenaonpoBoJIHOCT, U BHYTPEHHEE TPEHHE.
MounekynsipHO-KUHETHYECKasl TEOpUS SIBJICHUM MepeHoca.

10

1.

DJEeMEHTBI TCPMOANHAMHKH. TemnmoBas OHCPICTUKa H e€ DKOJIOTMYCCKHUI
ACIICKT. TCHJ’IOI/ISOHHHI/IH, MCTOJblI SKOHOMMH TCILJIA.

12.

OnexTpuueckuil 3apsin. B3aumopneiicTBue 3apsnoB. DIEKTPOCTATUYECKOE
noje. Bekrop Hanpsk€HHOCTH. Pacu€r 2NEeKTpOCTaTHUYECKUX  IOJICH.
IHorennuan snekrpocraruyeckoro noiis. Pabora mo nepeMeieHuo 3apsaoB B
JJeKTpocTaTuueckoM  mose. lloreHnman w©  TpagMeHT  NOTEHLMAaa.
OKBUIOTEHIIMATbHbIE TTOBEPXHOCTH.

12

13.

SHCKTpOCTaTI/IKa. Crarnueckoe DJICKTPHUYCCTBO. 9J'IeKTpPI3aLII/I${ TCII.
I[BI/I)KGHI/IG 3apSKCHHBIX YAaCTUL[ B SJICKTPUYCCKUX IMOJIAX. Amnanorun MCKIAY
OJICKTPOCTATUYCCKUM U I'PABUTALMOHHBIM IMOJIAMH.

10

14.

BemectBo B snexktpuyeckoM moje. [lonspHble M HEMOJISPHBIE MOJIEKYJIBI.
[onspuzauus  nusnexkTpukoB. Bekrop cmemenus. [IpoBonHuku B
UIEKTPOCTATUYECKOM 10JIe. DNEKTPOEMKOCTh MPOBOIHUKOB. KoHIeHCATOPBI.

12

15.

[TocTOSIHHBIN TOK, NEKTPUUYECKUE LIEMN U MaTepUasbl. DIEKTPUUECKUN TOK B
KHUJIKOCTSIX M razax. KopoHHbl# pa3psa. 1eKTpoUiIbTpBl.

10

16.

MarnutHoe mose. B3aumMoIeHcTBHE DIIEKTPUYECKMX TOKOB. Pacuérsl
MarHuTHbIX noned. 3akoH buo-Casapa-Jlamiaca. MarHutHbele cBOMCTBa
BemiecrBa. Jlua-, mapa- u  ¢eppomarHeTuku. JlomeHsl. DeppuUTHI.
ONEKTPOMAarHuTHBIE CENapaTopbl B arpOMH)KEHEpPUH. J[efiCTBME MarHUTHOTO
IOJI Ha AJIEKTPUYECKUN TOK M ABMXKYIIMECS 3apspKeHHble yacTulbl. Cuna
Awmnepa u cuna Jlopenna. Oddexr Xosmna. DnekTpoaBUraTesnu.

14

17.

TlocTtostnHOE MarautHOoe T110Jie. [loCTOAHHBIE MAarHuThl. MAarHuTHOE II0JIE
3emun. JIBMKEHHE 3apsDKEHHBIX YAcTUIl B MArHUTHBIX moysix. Macce-
CIIEKTPOMETPHUS.

10

18.

OnekTpoMarouTHas uHaykuusa. 3akoH dapanes u npasuio Jlenna. Mexanusm
Bo3HukHOBeHHs OJIC wunayknuu. ['eneparopsl rapmonuyeckod IJC wu
Tpancopmaropsl. MHAYKTUBHOCTH MPOBOAHHKOB. ODHEPrUsi MArHUTHOTO
OJIS.

12

19.

DneKTpoMarHuTHele KonebaHus W BosiHbL. M300perenue paauo. Ilepenaua
curHauoB. PaguocBsi3p u paguosnokaiysi. MUKpOBOJHOBAsI TEXHUKA.

12

20.

IlepemenHnsblll anexTpuueckuid Tok. Llenu nepemenHoro Toka. 3akoH Oma [uis
Lenel mnepeMeHHoro Toka. [lonHOe CONpOTHBIEHHE NEPEMEHHOMY TOKY.
BekropHas nuarpamma. Pe3oHaHC B LIETsIX IEPEMEHHOI0 TOKA.

12

21.

OnektpomarauTHoe mojie. O0oOmenne 3akoHa Dapajes. 3aKOH TOJHOTO
ToKa. TOk cMmeleHus. DIeKTpOMarHuTHBIE BOJIHBL. YpaBHeHUs Makcsesia.
Cucrema ypaBHeHnid MakcBemuia B auddepeHInaNIbHO W HHTErpaIbHON
¢dopmax. Bekrop VYmoa-lloiintunra. J/laBnenue cBera. ['apmoHmdeckuii

12
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ocumisaTop. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KoJeOaHus. 3aTyxarolue U
BBIHYJICHHbIE KoJieOaHusl. Pe3oHaHc.

22.

I'enepanus, nepegaya W HpUEM  BIEKTPOMArHUTHBIX BOJH. OTKPBITHIM
KojeOarenbHbll  KOHTYp. IIpuHumun  paGoTsl  paguonepenaryuka U
paguonpuéMHuKa. Moaynsius U 1eTeKTUPOBAHUE 3JIEKTPOMATHUTHBIX BOJIH.
Paguonoxanus u tenesuaenue. lllkana anekTpoMarHuTHBIX BOJIH. Pasnuynbie
JIMana3oHbl YacTOT JIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHble 0COOEHHOCTH
U TEXHUYECKHE CpeICTBAa UX IMoaydeHusd. Vcnonb30BaHHE BUIUMBIX
yabTpaUONETOBBIX M APYrUX U3JIy4eHHH B  PAcCTEHHEBOACTBE MU
KUBOTHOBOJICTBE.

10

23.

ONEeMEHTBl T'e€OMETPUYECKONM ONTHKU. (OCHOBBI TI'€OMETPUYECKON ONTHKH.
®opmynsl Openenst. [IpuHiun obpaTumocTu CBETOBBIX Jydeid. [IpubGopst
reomerpuueckoii  ontuku. QPoromerpus. OnTuyeckue  U300paKeHUS.
Mexanu3sm 3penusi, nedeKTsl 3perns. OnTnieckue sBIeHus: B atMmocdepe.

12

24.

OnemeHTsl BOIHOBOW onTuku. [Tpuniun I'toiirenca. MuTepdepenus cpeta.
KorepeHTHOCTP M ONTHYECKMH XOJ JIyde. YCIOBUS MakCUMyma H
MuHUMyMa. MHTepdepomerprl. DnemenTsl rojorpadun. Judpakuus cpeta.
[Mpunnun Troirenca-®Openens. Judpakuuonnas pemérka. Crnekrporpadus.
Judpakims peHTTeHOBCKUX JIyUeH.

12

25.

KgantoBas onruka. JltomuHecueHuusa. BpiHyXIeHHOE W3JIyYEHHE U
ONTUYECKHWE KBaHTOBbIe TeHepaTopbl. @oronbl. OmbiT béte, sddext
Komrmrona.

10

26.

Bs3aumopeiictBue wusnmyueHus ¢ BeulecTBoM. [lomsdpusanms cBera 1pu
OTpaXEHUH U TnpeaomiieHuu. JIBoitHoe mydenpenomienue. OnNTUYECKH
akTuBHblE BemecTBa. Caxapumerpbl. VcKycCcTBEeHHas aHM30TponMs U €€
ucnoinb3oBanue. HopmanbHas u  aHoManbHas aucnepcus. TemsoBoe
uznydenue. AOcomoTHO uépHoe Teno. 3akoHsl Kupxroga, Credana-
bonbimana u  Buna. ®opmyna Ilmanka. Onruyeckas HUPOMETPUS.
®orodddext. BuemHud, BHYTPEHHUH ©  BEHTWIBHBIH  (QOTOIPPEKT.
VYpaBuenue DitnmreiiHa. [Ipumenenne dotornementoB. Ipdexkr KomnroHa.
JIromMHecCHeHTHOEe u3nydyeHue. buomomunecueHus. PoTroOuoIornyecKue
nporecchl. PortocuHTe3. TepMonMHAMMKa ©  MeXaHU3M (OTOCHHTE3A.
buosnepreruka.

12

27.

DOneMeHTbl KBAaHTOBOM MeXaHUKHU. KopmycKyiasipHO-BOJHOBOW Ayallu3M.
Hudpakuus s5ekTpoHoB. COOTHOIIEHHsS HeonpeAeaEHHOCTEeH. YpaBHEHHE
penunrepa. ATom Bomopoda. JHepreTuueckue ypoBHH aroma. [loteHunan
BO30YxaeHuss U moHmzauuu. Iloctynarel bopa. W3nyyenue u mornomeHue
sHeprun. BomopoponogoOubie uoHBL  CTpyKTypa CIOXHBIX  aTOMOB.
OHepreTuyeckue ypoBHU B CI0XKHBIX aromax. IIpunnun IMaynu. Ontuueckue
CHEKTPBbl U CIEKTPBbl PEHTTEHOBCKOro u3iydeHwus. llepuonnueckas cucrema
anemenToB J[.M.Menneneena.

12

28.

DNeMEHTBl KBAaHTOBOW MEXaHWKW W aroMHOW (m3mku. [loctaHoBKa 3amad o
IBUKEHUH MukpouacTtuil. OmnepaTopsl (u3MUECKUX BeIHMYMH. KBaHTOBBIE
COCTOSTHUSL.

10

29.

Ou3nka MONEKyl. JHepreTudyeckue ypoBHH  Mojekyl.  OOMeHHoe
B3aumojeiictBue. MonekynspHble crnekTpbl. [lpuHnun paboTel KBaHTOBBIX
TE€HEPATOpPOB. DJIEKTPOHHBIM MMapaMarHUTHbIM pe3oHaHc. [lomumepsl wu
Kuakue Kpuctauabl. OCHOBHBIE BUbI KOJUIEKTUBU3ALMU MOJIEKYJ. SIBIeHUE
pPaAOaKTUBHOCTU. Buabl painoakTUBHOrO pacnaja. 3aKOH paguOaKTUBHOIO
pacnana. CraOuiabHble U pagUOAKTHBHBIE  H30TONBL.  [IpuHIMIBI
pPaAMOAKTUBALIMOHHOIO aHalu3a. SlaepHble peakiuu. MexaHusM SAepHbBIX
peakmuii. [lennas peakuus ngenenus sigep «MedeHbIe» aTOMbl B OMOJIOTHHU.

12
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[1yTu Mcnonb30BaHus sIEPHOM SHEPIHH.

30. | DnmemeHTapHble  uacTHmbl.  Kiaccuukammst — SJIE€MEHTapHBIX — YacTHII. 12
BzaumornpeBpaiaeMocTb  3J€MEHTApHBIX 4YacTUIl. MeETOoapl  yCKOpEHUs
gacTuil. AHTHYACTHIBI W  aHTHBemecTBO. CoBpeMeHHas (Qu3nka U
arpourskeHepusi. BemectBo u mone. OOBEKTH U MPOIECCHl. JBOTIOIMOHHBIC
MpoIecChl MPeoOpa3oBaHUs MaTepuu. BelecTBeHHbIC, IHEPTreTUUYECKHE,
ANEKTPOMArHUTHbIE W HH(POPMAIIMOHHBIE MpPeoOpa3oBaHusi OHOOOBEKTOB.
PazButue arpodusuku, OHOMEXaHUKH, OHOPUUKH, OHUOPHEPTETUKH,
O6ronH(OPMATUKH, OMOTEXHOJIOTHH U arPOMHKEHEPHH.

31. | AToMHOE sApO M BJeMEHTapHble 4yacTHIlbl. MoHM3UpYIOUIMe H3IY4eHUS U 10
OLICHKa MX JEHCTBUS Ha MaTepuaybl M JKMBBIE OpraHU3Mbl. MeToxbl
W3MEPEHUSI HMHTEHCUBHOCTH HMOHU3MPYIOIIUX W3JIy4YeHUH. ECTeCTBEHHBIN
paauanvoHHbIN (oH.

32. | CoBpemeHnHas (pusmueckas KapTuHa MUpa. Poib Gpu3nku B pa3sBUTHH TEXHUKU 4
Y arporpoMBIIIIEHHOTO TPOM3BO/ICTBA.
Hroro 310

5. Y4eOHOo-MeTOAMYECKOE 0OOecieYeHHe CAMOCTOATEIbHOH PadoThl 00yYAKIIHXCS
10 JUCIUIIINHE

YuebHo-MeToan4eckue pazpadotku umerorcs B Hayunoit 6ubnuoreke ®I'bBOY BO HOxno-
VYpansckuii 'AY:

1. OcHOBBI BUOpPAIIMOHHOW MEXaHUKU [DJIEKTPOHHBIM pecypc| : yueld. mocobue s
CaMOCTOSITENIbHOM paboThl CTYACHTOB OYHOW U 3a04HOU (opM OOydeHHS HAIpaBICHUS MOATOTOBKU
23.03.03 Dkcmuryaranus TPAHCIIOPTHO-TEXHOJOTUICCKUX MAITUH M KOMILIEKCOB / FOxHO-Y panbckuii
I'AY, Unctutyr ArpounkeHepuu ; cocT.. E. M. bacapeiruna [u ap.] .— YensOunck: FOxHo-
VYpanbckuii Ay, 2016 — 58 C. — Hoctyn u3 JIOKaJbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBas W KBaHTOBas ONTHKa [DJEKTPOHHBIM pecypc| : METOIMYECKHE YKa3aHUS U
3amanus no ¢usuke s 0akajgaBpOB M CTYACHTOB HHXKEHEPHBIX CIeruanbHOcTeil / coct.: E. M.

bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, UnctutyTt arponnxenepun .— Yensobunck: HOxHo-
Ypansckuii I'AY, 2015 — 41 c. — Hoctyn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hocrym u3 ceTH WNuTepuer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynsapHas ¢usuka [DIeKTpoHHBIM pecypc| : Meroa. ykaszanus / cocT.. E. M.

bacapeiruna [u np.] ; KOxuHo-Ypansckuii I'AY, UHctutyt arpounxkenepun .— Yensobunck: FOxHo-
VYpanbckuii Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTH WNurepuer

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

6. ®oH/I O1LIEHOYHBIX CPEICTB /JIsl MPOBeIeHUA
NMPOMEKYTOUYHOIH aTTecTAMU 00YYAIOIIHUXCS M0 TUCHHUIINHE

Jlise ycTaHOBIIEHUS] COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuaronmxcst TpedoBanusim OI'OC
BO pazpaboTtan (oHJ OLIECHOYHBIX CPEACTB JUIsl TEKYLIETO KOHTPOJII YCHEBAEMOCTH U IPOBEICHUS
MIPOMEKYTOUHOM ~aTTecTalMu oOydaromuxcss 1o JuciunianHe. @OOHJ OLIEHOYHBIX CpEACTB
npeacrasieH B [Ipunoxenun Nel.
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7. OcHOBHAsl M JONOJTHUTEJIbHAsI y4eOHasi IUTepaTypa, Heo0X0AMMAs 1JIs1 OCBOCHH S
AUCHHUITHHBI

OcHoBHasl U IOTIOTHUTENIbHAS yueOHas tuteparypa umeercs B Hayunoit  6ubimoreke u
3JIEKTPOHHOU HH(POpManoHHO-00pa3oBateabHOM cpene @I'BOY BO 0xHo-Ypansckuit [AY.

OcHoBHasl IUTEpaTypa

I'padorckuit P.M. Kypc ¢usuku [dnexrponHsiii pecypce]: yue6. mocodue / P.U. I'paboBckwmii -
1.1. Mocksa: Jlamp, 2012 - 608 c. - Jloctyn k mnomHomy Tekcty c canta ObC Jlass:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

NBanos 1. B. COopHUK 337124 11O KypCy OCHOBBI (PM3UKHU ¥ OMOPU3NKH [ DIEKTPOHHBINA pecypc]:
1.2./ UBano U. B. - Mocksa: Jlaub, 2012 - Jloctyn k noiaHomy Tekcty c caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=3802.

JlusenueB H.M. Kypc ¢usuku [Dnexkrponnsiii pecypc]: yueonuk / H.M. Jlusenues - Mocksa:
1.3. Jlanp, 2012 - 672 <c¢. - Joctyn Kk moinHoMy Tekcty c¢ caiita OBC Jlans:
http://e.Janbook.com/books/element.php?pll cid=25&pl1 1d=2780.

Mexanuka. MonekynspHas GU3uKa U TEpMOIMHAMHKA [ DIIEKTPOHHBIN pecypc]: mabopaTopHbIi
MPAKTUKYM 1O (QU3UKE JUIsl CTYJEHTOB OYHOM M 3a0uHON (hopM OOydeHHUs MO HarpaBJICHUIO
140400 - "DnexTposnepreruka u 3nekTporexauka” / UI'AA; coct.: E. M. bacapeiruna [u np.] -
Yensabunck: UI'AA, 2012 - 140 c. - Jloctyn W3  JOKaJIbHOH  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Hoctyn u3 cetn WnTtepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CagenbeB U. B. Kypc obmeit pusuxu: yued. nmocobue: B 3 1. / U. B. Caenbes - CII6.: Jlans,
1.5.2007 - T. 1: Mexanuka. MonekymsipHast pusuka [DiekrporHbId pecype] - 432 c¢. - Jlocryn k
nosHoMy TekcTy ¢ caiita OBC Jlans: http://e.lanbook.com/books/element.php?pll 1d=71760.

1.4.

CagenweB 1. B. Kypc obmieit ¢pusuku: yaedHOE mocodue st cTyIeHToB By30B: [B 3 1.] / 1. B.

CaenbeB - CII6.: Jlanp, 2008 T. 2: DnexTpudyecTBO M MarHeTusM. Bomnbl. Ontuka
" [Onextponnsiii  pecype] - 496 c. - [Joctynm k momHomy Tekcty ¢ caita OBC Jlas:

http://e.lanbook.com/books/element.php?pll 1d=71761.

CagenbeB 1. B. COopHUK BOIPOCOB | 3a1a4 1o o0mieit pusmke [DIeKTpOHHBIN pecypc]: yueo.
1.7. mocodue / 1. B. CaBenneB - Mocksa: Jlanp", 2016 - 288 c. - JlocTyn K MOJIHOMY TEKCTY C caiiTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JonosHuTeILHAS JUTEPATypa

Bonbkenmreiin B. C. CoopHuk 3a1a4 o odmemy Kypey ¢usuku [Teker] - C.-IletepOypr:
1.1. N
Kuwmxnsiit mup, 2003 - 328c.

Bonbkenmreiin B. C. COopHuk 3a1a4 1o odmemy kypey ¢usuku [Teker]: Yue6.mocobue as

1.2 BTYy30B / [log pen.M.B.CasenbeBa - M.: Hayka, 1990 - 397c.

I'pabosckuii P.1. Kypc dpusuku [Dnexrponnslii pecypc]: yued. nocodue / P.1. I'paboBckuii -
1.3. Mocksa: Jlanb, 2012 - 608 c. - loctyn k noinHoMmy Tekcty ¢ caiita ObC Jlans:
http://e.Janbook.com/books/element.php?pll cid=25&pl1 1d=3178.

3ucman I'. A. Kypc obmieit pusuku [Dnexrpornsiii pecype]: B 3-x 1./ I'. A. 3ucman, O. M.

Tonec - CIIG.: Jlanb, 2007- T. 1: Mexanuka, MojeKyiIsipHas (pU3uKa, KoaeOaHUs U BOJTHBI
" [OnexTponHsIi pecype] - 352 c. - JlocTyn k mosiHOMY TeKeTy ¢ caiita ObC Jlans:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

NBanos U. B. OcHoBbl pusuku u 6uodpusuku [DnextpoHHslil pecype]: / UBanos U. B. -
1.5. Mocksa: Jlanb, 2012 - loctyn k noinHoMmy Tekcty ¢ caiita ObC Jlans:
http://e.Janbook.com/books/element.php?pll cid=25&pl1 1d=3801.

1.4

16



Hpognos U. E. 3agaun o obmieit pusnke [dnexrponnsiii pecype]: / U. E. Uponos - Mockga:
1.6. Jlann", 2016 - 416 c. - [locTyn k nosHOMY TekcTy ¢ caita ObC Jlans:
http://e.lanbook.com/books/element.php?pll id=71750.

Kanamnuxos H. I1. [Ipaktuky™m no pemienuto 3aiad rno oduemy Kypey ¢usuku. Konedanus u
| 7 BOJHBL. Onruka [Onexkrponnslii pecypc]: / Kanamuukos H.I1., KoxxeBuukos H.M., Koteipio
"'T.B., Cnupun I'.I". - Mocksa: Jlans", 2013 - [Toctyn k nomHomy Tekcty ¢ caiita DbC Jlanb:
http://e.lanbook.com/books/element.php?pll 1d=38839.

Kanamnuxos H. I1. IIpaktuky™m no pemieHuto 3aaa4 no oouiemy Kypey guznku. OCHOBBI
KBaHTOBOH ¢u3uku. CTpoeHue BeuiecTBa. ATOMHas U siiepHas pu3nka [DIeKTpOHHBIN pecypc]:
1.8. / Kanamuawkos H.I1., KoxxeBauko H.M., Koteipiio T.B., Criupun I'.I'. - Mocksa: Jlans", 2014 -
Joctyn k nonHoMy Tekcty ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll 1d=49468.

Kanamrnukos H.I1. @usuka. UHTEpHET - TECTUpOBaHUE 0A30BbIX 3HAHUN [ DNIEKTPOHHBIN

pecypc]: / H.IN1. Kamamaukos, H.M. KoxxeBaunko - Mocksa: Jlans, 2009 - 150 c. - Jloctym k
" mosiHOMY TeKcTy ¢ caiita ObC Jlans:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.

Cagenbes U. B. Kypc o6meit puzuku [Teker]: Yue6.mocobue ans BTy308. T.2.
" 7" DnextpuuectBo U MarHeTu3M.Bonabl.Ontuka - 496¢. - M.: Hayka, 1982

1.9

COopHuk 3amad o ¢usuke [DnexkrponHblit pecypc]: / P. L. be3epxusis, H. H. 'opoxoBckuid,
1 P. U. T'padosckuit; [lox pen. P. U. I'pabosckoro - Mocksa: Jlans, 2012 - 128 c. - loctyn
" motHOMY TeKcTy ¢ caiita ObC Jlans:
http://e.Janbook.com/books/element.php?pll cid=25&pl1 1d=3899.

Ilepuonnueckne n31aHu:

«[IpuOGopel M TeXHUKa OSKclepuMeHTa», «JlocTmxkenns Hayku u TexHukd B AlIKy,
«Mexanuzanuss U DJJEKTpUPHUKALUsA  CEIbCKOro  Xo3siicTBay,  «CHOUPCKUII  BECTHUK
CEJIbCKOXO3SMCTBEHHOW Haykn», «CelbCKOXO3SIMCTBEHHbIE MallMHBI M TEXHOJOrum», «Poccuiickas
CEJIbCKOXO035CTBEHHAs HayKa», «CBETOTEXHUKA», « DHEPTOHAAZ0P».

8. Pecypchl uH(pOpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHEeT», HE0OX0AUMbIE
AJIs1 OCBOEHMSI THCIUITHHBI

1. EnnHoe okHO AocTyma K yueOHO-MeToIn4ecKuM paspadoTkam https://toypray.pd
2. OBC «JIaub» http://e.lanbook.com/
3. Yuusepcurerckas 6udanorexka ONLINE http://biblioclub.ru

9. MeToanyeckue yKazaHus J1Jis1 00y4YaIOIMMXCSl 0 OCBOEHHIO M CHMIIIMHBI

VY4eOHo-MeToanuecKue pa3paboTku umerorest B Hayunoit  Gubnnorexe 51 IEKTPOHHOU
uHpopMalMoHHO-00pa3oBarenbHO cpene PI'BOY BO FOxHo-Ypansckuit [AY:
1. OcHOBBI BUOpPAIIMOHHOW MEXaHUKU [DJEKTPOHHBIM pecypc| : yueld. mocobue s

CaMOCTOSITENILHOW pabOThl CTYJEHTOB OYHOM M 3a04HOM (hopM 0OyueHHUs! HaNpaBiI€HUs MOATOTOBKU
23.03.03 Dkcmuryaranus TPAHCIIOPTHO-TEXHOJIOTHICCKUX MAITUH M KOMIUIEKCOB / FOxHO-Y panbckuii
I'AY, Unctutyr ArpounkeHepuu ; coctT.. E. M. bacapeiruna [u ap.] .— YensOunck: FOsxHo-
VYpanbckuii Ay, 2016 — 58 C. — Hoctyn u3 JIOKaJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBas 1 KBaHTOBAsl ONTUKA [ DJIEKTPOHHBIN pecypc| : METOAMYECKHUE YKA3aHUS U 3aJJaHUs
1o (usuke 1711 0aKkaIaBpoB U CTYJCHTOB MH)KEHEPHBIX crnienuanbHoctel / coct.: E. M. bacapbiruna [u
ap.] ; FOxno-Ypansckuiit 'AY, UnctutyT arpounxkenepun .— Yensounck: Oxuo-Ypansckuit 'AY,
2015 .— 41 c¢. — Hoctyn u3 nokaiapHOU cetu http://192.168.0.1:8080/1ocaldocs/fisika/12.pdf. —
Hocrym u3 cetn MaTeprer http://188.43.29.221:8080/webdocs/fisika/12.pdf
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3. MonekynspHas ¢(u3nka [DIEeKTPOHHBIM pecypc| : Meron. ykazanus / coct.. E. M.

bacapeiruna [u np.] ; KOxno-Ypansckuii I'AY, Unctutyt arpounxkenepun .— Yensounck: FOxHo-
VYpanbckuii Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocryn u3 ceTH WNuTepuer

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

4. Metoauueckue yka3aHHsl M1 KOHTPOJIbHBIE 3aJlaHus 10 (u3KKe [ DIeKTPOHHBIN pecypce] : ans
CTYJIEHTOB 3a04HOU (opmbl 00yueHus. Y. 1. duszndeckue OCHOBBI MeXaHUKH. MorekymspHas Qusnka
u TepMoanHamMuka / coct.: ApneeB M. B. ; FOxHo--Ypanbckuii 'AY, MHCTUTYT arpouHxeHepuu .—
Yensabunck: IOxuo-Ypansckuit 'AY, 2016 .— 70 c. + un. — ¢ npui. — 0,6 MB .— Jloctyn u3 cetu
WNurtepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — JlocTyn u3 noKanbHON CceTH.
http://192.168.0.1:8080/localdocs/fisika/krab1.pdf

5. Meroanyeckue yKa3aHusi U KOHTPOJIbHbIE 331aHus 10 pu3mke [DIeKTpoHHbIN pecypc] : 1
CTYACHTOB 3a09HOU (popmbl oOyueHus. Y. 2. DIeKTpoanHAMHKA ¥ KBAaHTOBAas (U3UKa / COCT.: ABJIEeEB
M. B. ; IOxno-VYpansckuii 'AY, Uncturyr arpounxkenepun .— Yensabunck: FOYpI'AY, 2016 — 62
c. + mi1. — ¢ npui. — bubmuorp.: c. 60 (18 nazs.) .— 0,6 MB .— Jloctyn u3 cetu MaTtepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Joctym #3  IJIOKaJdbHOW  CETH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIIOJb3YyeMble IIPH OCYIIeCTBJIEHUH
o0pa30BaTe/IbHOIO MpoLecca Mo JHCHUILIMHE, BKJIYasi epevyeHb POrpaMMHOro odecneyeHust
¥ UH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OnbnnoTeke ¢ TepMUHAJIBHBIX CTAHIMM MPEA0CTaBIsSIETCs JOCTYI K 0a3aM JaHHBIX:
- Koncynsrantllintoc (cripaBodHble IPABOBbIE CUCTEMBI);

- Texakcnept (nHMOpMaMOHHO-cTipaBovHas cucrema 'OCToB);

- «CenbX03TeXHHUKa» (ABTOMAaTU3UPOBAHHAs CIIPAaBOYHAs CUCTEMA).

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoauMAast /sl OCYIIECTBJICHUS
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILIHHE

Ilepedyenn yyeOHBIX 1a0opaTopuii, ayANTOPHIi, KOMIILIOTEPHBIX KJIACCOB

1. YyeOnas nabGoparopuss 2053, ocHaiieHHass 0OOpyIOBAaHUEM JJisi BBIIOJHEHHUS padoOT IO
pazneny «MexaHuKa.

2. YyeOHas nabGoparopus 2093, ocHaiieHHass oOOpyIOBaHUEM JJIsi BBIIOJHEHHUS padoOT IO
pazznenam «OnTukKay, «JIEeKTPOMarHeTH3M».

3. Ayaurtopus 3103, ocHamleHHass ~MYJIbTUMEIUWHBIM  KOMIUIEKCOM  (KOMIBIOTED,
BUJICOIPOEKTOD).

IlepeyeHb 0OCHOBHOTO y4e0HO0-12a00PATOPHOT0 000PY/A0BAHUS
1. dusnyeckuii MasTHUK.

. MaremaTnueckuii MasiTHUK.
. Mastauk OGepbexa.

. [Ipubop ATByna.

. [Ipy>xuHHBIC MAITHUKHY.

. KpyTunbHbie MasiTHUKH.

. Mastauk MakcBea.

. BogsHol Ma"HOMeETD.

. Hacoc.

10. Bentunsarop.

11. Beco BII-4.

12. Becwr BJIKT-M.

O 03O L B W
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13. TepmomeTpsl.

14. IlcuxpoMeTpsl.

15. CrexnstHHBIC IMIIMHIPHI.

16. bropertku.

17. HaGop Ten oO6TekaemMoit (GOpMBI.

18. HabGop pa3HoBecOB.

19. Mara3uHbl CONPOTUBIECHUH.

20. YcTaHoBKa AJ1s1 U3y4EeHHUS HIIEKTPOIIN3A.

21. PeocraTsl.

22. AMniepMeTpBl.

23. BonbTMeTpBI.

24. KoHJ1eHCaTOPBI.

25. ConpoTHBIECHUS.

26. AKKyMYJIATODBI.

27. ConeHounpbl.

28. CepieUHUKH.

29. TanreHc-ranbBaHOMETPBHI.

30. 'anpBaHOMETPBI

31. HaGop mryHTOB.

32. HaGop n106aBOYHBIX CONMPOTHUBICHUH.

33. DnekTpodopHas MalIHHA.

34. DneKTpOMETpHI.

35. IlocTosiHHBIE MAarHUTHI.

36. MarHuTHBIE CTPENIKHU.

37. DneKTpoMarHur.

38. Ilonmxarommii Tpancopmarop.

39. Moct YurcroHa.

40. cTOYHUKN IOCTOSTHHOTO TOKA.

41. Pe3ucropsl.

42. ITpoexkunoHHBIH (HOHAPE.

43. BepTukanbHas 1IKajaa co HIEbIO.

44. Habop nudpakiimOHHBIX PEIIETOK.

45. Crekrporpad.

46. [IppueMHHK U3ITy4YEHHUS.

47. OnTHYECKU MUPOMETP.

48. ®otosnement CBII-4.

49. Habop cBeTopuiabTpoOB.

50. JIun3sbl.

51. DkpaH.

52. ®oromerp.

53. lcTOYHUK MOHOXPOMAaTHYECKOTO CBETA.

54. Habop UCTOYHHKOB ONTHYECKOTO U3ITyYEHHUS.

55. IllTaHreHUMPKYJIH.

56. CexyHIOMEDBI.

57. YBY-anmapar.

58. YcTaHOBKH ynbTpadHOIeTOBOrO 00IyUeHHS.

59. YcraHoBKa 10 31€KTPOHHO-UOHHOM 00pabOTKE CEMSIH.

60. JIrocTpa UmxeBcKoro.

61. Bnaromepsi.

62. MUKpOCKOIIBI.

63. KoMIUIEKTHI TJTAKaTOB 110 OCHOBHBIM pa3zienaM (GU3HKH.

64. KommiekT CTEeHIOB IO NAaTeHTHBIM pa3pabOTKaM, CBS3aHHBIM C HCIOJIb30BaHUEM
¢busnyeckux GakTOpPOB B arpOMPOMBIIIIICHHOM ITPOU3BOICTBE.
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12. UuHoBanmoHHbIe (OPMBI 00Pa30BaTENbHBIX TEXHOJIOTHI

Bun zanatus

®opmbl pabOTHI

Jlexuuu

JI3

113

AHaJIN3 KOHKPETHBIX CUTYyallui
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IIPHJIO/KEHHUE Nel

POHJ OHEHOYHbLIX CPEJICTB

JUISL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TPOBECHUS MPOMEKYTOYHON aTTeCTalluu
obyuvaronuxcs o nucuurinie b1.5.04 ®du3uka

Hanpasnenune noarorosku 23.03.03 Dkcniyaranus TPAHCIOPTHO-TEXHOJIOTHYECKHUX MAIIMH U
KOMILJIEKCOB

HpO(i)I/IJ'II) CepBI/IC TPAHCIOPTHBLIX M TEXHOJOTHUYECCKUX MAIIMH U oﬁopynonamm

YpoBeHb BhICIIET0 00pa3oBaHus — OakajJaBpuaT (aKaJleMHYecKHuii)
Kpanudukanus — 6axaaasp

®dopma 00yyeHus — 3a09Has
(monHbIA CpoK 00yUEHMST)



[

COAEPXAHMUE

Komnerennuu c ykazanuem sTana ux ¢popmupoBanus B npouecce ocsoeHust OIIOIT
[Toxazarenu, KpUTEPUH U I1IKaJIa OLIEHUBAHUS CHOPMUPOBAHHOCTU KOMIIETEHLIUN
TumnoBele KOHTPOJIBHBIE 3a7aHUs W (MJIM) MHBIE MaTepHalibl, HEOOXOAUMBIE IJIsi OLIEHKU
3HAHWUW, YMEHUW, HAaBBIKOB U (WJIM) ONbITA AESITEIBHOCTH, XapaKTEPU3YIOMIMX ATar(bl)
dbopmupoBaHus KomneTeHIMi B pouecce ocBoeHust OITOIT
Mertoanyeckre MaTepHaibl, ONpEAeNsIone MpoLeaypbl OLCHUBAHUS 3HAHWH, YMEHHI,
HaBBIKOB W (WJIM) OMBITAa JEATEIFHOCTH, XapaKTepU3YIOIUX HTarn(bl) (OPMHPOBAHUS
KOMIICTEHIIU

4.1.  OneHouHbIE CPEACTBA JJIsl IPOBEACHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
4.1.1. VYcTHBIN OTBET HAa IPAKTUYECKOM 3aHATUU
4.1.2.  Otuer no nabopaTopHOit paboTe

4.1.3. KoutponbHas pabota

4.2. [Ipouenypsl v OLIEHOYHBIE CPEACTBA JIS MIPOBEACHUS MPOMEKYTOUHOMN
aTTecTaluu
42.1. Dx3ameH

23
24

25

25
25
26

27
28

28

1. KomnereHunu ¢ yka3anueM JTana ux (popmupoBanus B npouecce ocsoenusi OITIOII
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KomneTeHuu no nanHoi qucruruiiae GopMUPYIOTCS Ha 6a30BOM dTarie.

Kontponupyemsie KonTponmpyembie pe3yinbTaTel 00y4eHHs 10 JUCIHUTUTHHE
pe3yabTaThl OCBOCHUS 3HaHUS YMEHHUS HaBBIKH

OIIOIT

(KOMTIETEHITNN )

OIIK-3 OO6yuarommiicss momked | O0yuatomuiicss a0mkeH | OO0yJaromuiics: A0KEH
TOTOBHOCTBIO 3HATB! OCHOBHBIE | yMETb:  HCIOJb30BaTh | BIAJETh: HaBbIKAMHU
MPUMEHSTh CHCTEMY | GU3WYECKHe  3aKOHBI, | OCHOBHBIE (DM3WYECKHE | TPUMEHEHHS
(byHIaMEeHTalbHBIX SIBJICHUSI U IIPOLIECCHI, HA | 3aKOHBI,  SIBIEHUS M | QU3MUYECKUX  3aKOHOB
3HaHUHN KOTOPBIX OCHOBAaHBI | IIPOLICCCHI JUIS | ABJIGHUM M TIPOLIECCOB
(MaTemMaTU4YecKHuX, OPUHLUIBL  ACUCTBUS | UACHTU(DUKALIUY, Uis  WACHTU(DUKALMH,
€CTeCTBEHHOHAYYHBIX, | 00BEKTOB (bopmynrpoBaHUs 1 | GOpMYITHPOBAHUS u
MH)KEHEPHBIX U | npodeccuoHaIbHON pelIeHUsT TEXHMYECKHX | PEHICHUS TEeXHUYECKUX
HSKOHOMHYECKUX) IUIS | ACATEIbHOCTH u TEXHOJIOTUYECKUX | U TEXHOJIOTUIECKUX
UACHTUDUKALIH, —(b1.5.04-3.1) npobsieM 3KCIIyaTalluu | IpoOJaeM 3KCIUTyaTaluu
dbopmynupoBaHus U TPaHCTIOPTHO- TPaHCTIOPTHO-
peleHus TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX
TEXHUYIECKUX u MaIlliH ¥ KOMIUIEKCOB MaIlliH ¥ KOMIUIEKCOB
TEXHOJIOTHYECKUX - (b1.b.04-V.1) - (b1.5.04-H.1)
npobiem
9KCIUTyaTaIH
TPaHCTIOPTHO-

TEXHOJIOTUYECKUX

MalllMH 1 KOMIIJICKCOB

2. HOKa3aTeJII/I, KPUTEPUH U HIKAJA OCHUBAHUSA C(l)OpMHpOBaHHOCTH KOMIIeTeHIMii

[Tokazarenu Kpurepun u mikaia oleHUBaHUS PE3YJIbTATOB 00YUSHUS 10 JUCIHILTAHE
OIICHUBAHUS _ _ _ _
(3VH) Henocrarounsrit JlocTatouHslit Cpennuii ypoBeHb | Bpicokuil ypoBeHb
yYpOBEHB yYpOBEHBb
b1.5.04-3.1 | OGyuarouruiics He OO6yuaromuiics OO6yyarommiics ¢ OO6yyarommiics ¢
3HAET OCHOBHBIC cinabo 3HaeT HE3HAYUTEIIbHBIMU TpeOyemoit
¢busnueckue OCHOBHBIE OIIMOKaMU U CTETEHbIO TTOJTHOTHI
3aKOHBI, SIBIICHUS ¢busnueckue OTJICTHHBIMU ¥ TOYHOCTH 3HAET
U TIPOIIECCHI, HA | 3aKOHBI, ABICHUSA U | MpoOeraMu 3HaeT OCHOBHBIE
KOTOPBIX MIPOIIECCHI, Ha OCHOBHBIC ¢busnueckue
OCHOBAaHBI KOTOPBIX OCHOBAHBI ¢busnueckue 3aKOHBI, SIBIICHUS U
TIPUHITHAITHI TIPUHITAITHI 3aKOHBI, SIBJICHUS U MPOIIECCHI, Ha
JeicTBUsS JENCTBUS OOBEKTOB MPOILIECCHI, Ha KOTOPBIX OCHOBAHBI
00BEKTOB npoecCHOHATBHOM | KOTOPBIX OCHOBAHBI TIPUHITHAITHI
npodeccuoHanbH JESITEIIbHOCTH TIPUHIIMIIBI NEeNCTBUS 0OOBEKTOB
O 1eATEIbHOCTH JeCcTBUSL OOBEKTOB | MPo(decCHOHATBHOM
npodeccroHanbHOI JESITEIIbHOCTH
JIeSATETbHOCTH
b1.5.04-V.1 | Obyuaromuiica He | OOyyarouiics OObyuaromuiics OObyuaromuiics
ymeeT cimabo ymeer yMeeT yMeeT
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UCIOJIb30BaTh HCIOJIb30BATh UCIOJIb30BaTh HCIOJIb30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
buznueckue ¢busnueckue ¢busnueckue ¢busnueckue
3aKOHBI, SIBJICHUS | 3aKOHBI, SBJICHHS W | 3aKOHBI, ABJICHUS U | 3aKOHBI, SBICHHUS W
U TIPOLECCHl AN | MPOLECCH Ui IPOLIECCHI IS IIPOLIECCHI JUIs
UACHTUDUKAINH, | UICHTH(PHUKAINY, UACHTUDUKAINH, | WACHTU(DUKAIIH,
dopmynupoBanus | GOpMyJIUpOBaHUS U | GOPMYJIUPOBAHUS U | GOPMYIUPOBAHUS U
" peIIeHUs | pereHus pereHus pereHus
TEXHUYECKHX W | TEXHUYECKUX " TEXHUYECKHX U TEXHUYIECKUX "
TEXHOJIOTHYECKUX | TEXHOJOTHUECKUX TEXHOJIOTUYECKUX | TEXHOJOTMUYECKUX
npobsem npo0diem npo0iem po0iem
HKCIUTyaTalH 9KCIUTyaTalH HKCIUTyaTalH 9KCIUTyaTaIlH
TPaHCIOPTHO- TPaHCTIOPTHO- TPaHCTIOPTHO- TPaHCTIOPTHO-
TEXHOJIOTUYECKUX | TEXHOJOTHYECKUX TEXHOJIOTUYECKUX | TEXHOJOIMYECKUX
MaIuH U | MalIvH u MAIluH 1 MaIuH "
KOMIIJIEKCOB KOMILIEKCOB KOMILIEKCOB ¢ KOMILIEKCOB
HE3HAYHUTEIbHBIMA
3aTpyAHEHUSIMU

b1.5.04-H.1 | O6yuaromumiicst ve | OOyuarouuiics OO0yyarommiics ¢ OObyuaromuiics
BJIaJI€eT ciabo BIIA/I€ET HEOOJIbIINMHU CBOOOJHO  BIAJEET
HaBBIKAMHU HaBBIKAMU 3aTPYAHEHUSIMH | HaBBIKAMHU
IPUMEHECHHS MIPUMEHECHHS BJIaJICeT HAaBBIKAMU | IPUMEHEHHS
buznyecKkux (buznuecKkux MIPUMEHECHHUS (buznueckux
3aKOHOB SIBJICHUU | 3aKOHOB SIBJICHUM U buznyecKux 3aKOHOB SIBJICHHM U
U IPOLECCOB JIs | IPOLIECCOB JUI | 3aKOHOB SIBICHUH U | IPOILIECCOB Ui
UACHTUGUKAIMY, | UIAEHTH(UKALNY, MIPOLIECCOB ISt UACHTUDUKALIH,
dopmynupoBanusi | GOopMyIUpoBaHUS M | HACHTH(UKAIWH, | GOpPMYITUpOBAHUS H
u pelLIeHUs | peLeHUs (opMyIMpPOBAHUS U | PELICHUs
TEXHUYECKHX W | TEXHUYECKUX " pereHus TEXHUYIECKUX "
TEXHOJIOTHYECKUX | TEXHOJOTHYECKUX TEXHUYECKUX U TEXHOJIOTUYECKUX
npobsem npo0iem TEXHOJIOTUYECKUX | MpobiemM
HKCIUTyaTalH 9KCIUTyaTaIlK npobaem 9KCIUTyaTaIlH
TPaHCIIOPTHO- TPaHCIIOPTHO- OKCILTyaTaIH TPaHCTIOPTHO-
TEXHOJIOTUYECKUX | TEXHOJOTHYECKUX TPaHCIOPTHO- TEXHOJIOTUYECKUX
MaIuH U | MalIvH M | TEXHOJOTHYECKUX | MAIINH "
KOMIIJIEKCOB KOMILIEKCOB MaIlluH 1 KOMILIEKCOB

KOMIIJICKCOB

3. TunoBble KOHTPOJIbHbIE 32JaHUA U (MJIH) HHbIe MaTepuaJbl, He00X0AMMBbIe 1A
OLICHKH 3HAHUI, YMEHH M HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH, XapAKTEPHU3YIOLIMX 3TANbI
(popmupoBanus komnerenuuii B npouecce ocsoenus OINOIT

TunoBele KOHTPOJIBHBIE 331aHUSI U MaTepUaibl, HEOOXOIUMBIE [l OLIEHKU 3HAHUH, YMEHUH U
HABBIKOB, XapaKTEPU3YIOMUX 0a30BbIi 3Tanm (OpPMHUPOBAHUS KOMIIETEHIMHA B TPOIECCE OCBOCHHS

OIIOLII, conepxatcst B y4eOHO-METOAMYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.
yue0. mocobue s

1. OcHOBBI BUOpPAIIMOHHOW MEXaHUKH [DJIEKTPOHHBIM pecypc]
CaMOCTOSITENIbHOM paboThl CTYACHTOB OYHOW U 3a04HOU (opM OOydEeHHS HAIpaBICHUS MOATOTOBKU
23.03.03 Dkcmuryaranus TPAHCIIOPTHO-TEXHOJIOTUICCKUX MAITUH M KOMILIEKCOB / FOxHO-Y panbckuii
I'AY, Unctutyr ArpounkeHepuu ; cocT.. E. M. bacapeiruna [u ap.] .— YensOunck: FOxHo-

VYpansckuii

I'AY, 2016

— 58 c. —

http://192.168.0.1:8080/localdocs/fisika/11.pdf.
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Hoctyn n3

JIOKaJILHOU ceTu




2. BonHOBas 1 KBAaHTOBAs ONTUKA [ DJIEKTPOHHBIN pecypc| : METOAMYECKNUE YKA3aHUs U 3aJJaHUs

1o (usuke 1711 0aKaIaBpoB U CTYJCHTOB MH)KEHEPHBIX crnienuanbHoctel / coct.: E. M. bacapbiruna [u

ap.] ; FOxuo-Ypansckuit ['AY, Uncturyr arpounskenepun .— Yemsiounck: FOxuo-Ypanbckuit [AY,

2015 .— 41 c. — Hoctyn u3 nokaiapHOU cetu http://192.168.0.1:8080/1ocaldocs/fisika/12.pdf. —
Hocrym u3 cetn MaTeprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynspHas ¢usnka [DnekTpoHHBIH pecypc] : Meron. ykasanus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, UnctutyTt arponnkenepun .— Yensaounck: KOxHo-
Ypanbckuii I'AY, 2017 — 20 c.— Hocryn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTn WuTepuer

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

4. Metoandeckue yKa3aHus U KOHTPOJIbHBIC 3aaHus 10 PU3MKe [ DIeKTPOHHBIN pecypce] : uist
CTYIEHTOB 3a04HOI (hopmbl 00yuenus. Y. 1. dusznueckne oCHOBBI MeXaHUKU. MonekynspHas Qpusuka
u TepMoauHaMuka / coct.: ABaeeB M. B. ; KOxHo--Ypanbckuit [[AY, MHCTUTYT arpouHXCHEpUU .—
Yensobunck: OxuHo-Ypansckuii 'AY, 2016 .— 70 c. + un. — ¢ npuin. — 0,6 MB .— JlocTyn u3 cetu
HNurepner . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — JlocTynm u3 JOKaJbHOW CETH.
http://192.168.0.1:8080/localdocs/fisika/krab1.pdf

5. Meronuyeckue yKa3aHus U KOHTPOJIbHBIC 3aaHus 10 (pu3uke [ DIEeKTPOHHBIN pecypc] : s
CTYAEHTOB 3a04HOU (popmbl oOyueHus. Y. 2. DnekTpoanHaAMMKa U KBaHTOBas (U3UKa / cocT.: ABJieeB
M. B. ; Oxno-Ypanbsckuit 'AY, UnctutyT arpounxenepun .— Yensounck: IOYpl'AY, 2016 .— 62
c. + uin. — ¢ npuin. — bubauorp.: c¢. 60 (18 nazs.) .— 0,6 MB .— Jloctyn u3 cetu UuTepHer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Hoctyn u3 JIOKAJIbHOM CeTH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf

I[aHHBIC MCTOANYCCKUC MATCPHUAJIBI UCIIOJIB3YOTCA IIPU AHAJIM3C KOHKPCTHBIX CI/ITyaLII/Iﬁ (CM.
.12 PIIJD).

4. Meroanyeckue MaTepHaJibl, ONpe/e/isilolue Mpoue ypbl OleHUBAHUA 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yIIMX 3Tan(bl)
(popmMupoBaHus KoMneTeH UM

B nmaHHOM pasznene METOOUYECKHE MaTepuallbl, OINPEACIAIOIUE IPOLEAYPHl OLCHUBAHUS
3HaHUH, yMEHUWI, HaBBIKOB, XapaKTEPHU3YIOMMX O0a30BBIH dSTam (HOPMUPOBAHHS KOMIIETEHIIHH IO
auctumuinHe «Pu3uKa», IPUBEACHBI IPUMEHUTEIBHO K KXKIOMY U3 MCIIOJIb3YEMbIX BUJOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTallMM 00Y4arOIIHXCsl.

4.1. OueHo4Hble cpeacTBA IS MPOBeeHNS TeKYIero KOHTPOJIs YCIeBaeMOCTH
4.1.1. YcTHBIN OTBET HA MPAKTUYECKOM 3aHATHH

YcTHEIE OTBET Ha MPAKTUYCCKOM 3aHATUH HMCHOJB3YCTCA IJId OLCHKHM KadYeCTBa OCBOCHMHA
Oo0y4aromuMcsi OCHOBHOW TPOQECCHOHANTBHON 00pa30BaTENbHOW TMPOTrPaMMBbl 110  OT/ACIBHBIM
BOIIpOCAM M TE€MaM JUCHMIUIMHBL. TeMmbl W TUIaHbl 3aHATHH (CM. MeToapa3paboTku m. 3) 3apaHee
coobmatorcs  oOyuatomumcsi.  OTBET  OLIGHHMBAeTCS  OLEHKOH  «OTJIMYHO»,  «XOPOIIOY,
«yJIOBJIETBOPUTEILHOY» UITH «HEYIOBIECTBOPUTEIILHOY.

Kputepuu oreHku oTBera (Ta0J.) ITOBOASTCS O CBEACHUs OOYYAlOMIMXCS B Hayalle 3aHSATHA.
OreHka 0OBSBIIAETCS 00yUaIOIMIEMYCsl HEITOCPEICTBEHHO MOCTIE YCTHOTO OTBETA.

ixasna Kputepun onenuBanus
Ouerka 5 - 00yJaroIuics MOJHO YCBOMJI y4eOHBINH MaTepua;
(oTHuHO) - MPOSBIISIET HABBIKM aHANN3a, 0000IEHUS, KpPUTUYECKOTO OCMBICIEHHUS

1 BOCIIPUATHS I/IH(i)OpMaI_II/II/I, HAaBBIKHM OIIMCAaHHA OCHOBHBIX (1)I/I3I/I‘ICCKI/IX
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3aKOHOB, SIBJICHUH U MTPOLIECCOB;

- MarepHall M3JO0KEH TIpPaMOTHO, B OIPEICICHHOW JIOTMYECKOU
MOCIIEI0BATEIbHOCTH, TOUHO UCTONIb3YETCsl TEPMUHOJIOTUS;

- TI0Ka3aHO YMEHHE WUIIOCTPUPOBATh TEOPETHUUYECKUE IIOT0KEHUS
KOHKPETHBIMM [TPUMEPAMU, IPUMEHSATh UX B HOBOW CUTYallUU;

- IPOIEMOHCTPUPOBAHO YMEHUE PEIlaTh 3aa4H;

- MOryT OBITb [JOMYIIEHBbl OJHAa—/IBE€ HETOYHOCTH IPH OCBEILEHUH
BTOPOCTCIICHHLIX BOIIPOCOB.

OTBET Y/IOBJIECTBOPSICT B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO TIPU
Onenka 4 9TOM UMEET MECTO OIMH U3 HEAOCTATKOB:

(xoporo) - B YCBOCHHMH Yy4eOHOTO MaTepuaia JOMyIIeHbl HeOonblue mpooembl, He
WCKa3WBIIIHE COIEPKaHUE OTBETA;

- B pPEIICHHUH 33/1a4 IOMYIICHbI HE3HAYUTEIbHbIE HETOYHOCTH.

- HCIIOJIHO WJIM HCIIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUC MaTcpHrala,
HO IIOKa3aHO 06mee IMOHUMAaHHEC BOIIpOCa U MPOACMOHCTPUPOBAHBI
YMCHHSA, 1O0CTATOYHBIC IJIA JTaabHEHUIIICTO YCBOCHUA Marcpuaa,

- HUMCJIUCh 3aTpyYAHCHUA UK OOMYIICHBI OIINOKKN B ONPCACIICHUU
HOHﬂTHfI, HCIIOJIb30BAHUHW TCPMUHOJIOTHHU, OIIMCAHUU (i)I/I3I/I‘~IeCKI/IX
3aKOHOB, SIBACHUMN U mponeccoB, pCHICHUN 3a4a4, UCHPABJICHHBIC ITOCJIC
HCCKOJIBKUX HAaBOJAAIINX BOIIPOCOB;

- HCIIOJIHOC 3HAHHUC TCOPCTHUYCCKOIO Marcpuraa, 06y11a10m1/1171051 HC
MOXCT IMIPUMCHUTL TCOPHIO B HOBOU CUTYyaluu.

Onenka 3
(YIOBIETBOPUTEIHHO)

- HE PaCKpPBITO OCHOBHOE COJICpP)KaHUE YUeOHOTO MaTepHara,;

- o0Hapy)XeHO HE3HaHWE WJIM HETOHMMaHHWe OOoJNIbIlIed WM Hambosee
Ba)KHOM 4acTh y4eOHOTO MaTepuaa;

- JOIMYHICHBI OIIMOKU B OMMpCACIICHUU HOHSITI/IfI, npu MCIOJIb30BaHUUN
TEPMUHOJIOTUH, B ONHCAHWUU (PHU3MUCCKUX 3aKOHOB, SIBICHHHA U
MPOIECCOB, pEIIEHWH 3a/1ad, KOTOpble HE HWCIPABICHBI IOCIE
HECKOJIBKMX HABOJSIIMX BOITPOCOB.

Onenka 2
(HEY1OBIETBOPUTENBHO)

4.1.2. Otuer no 1abopaTopHOit padboTe

Otuer 1o 1abopaTOpHOI paboTe UCIIONB3YETCs TSl OLIEHKH KadecTBa OCBOEHUS 00ydaromuMcst
OCHOBHOU MpOoQecCHOHATBHON 00pa30BaTEeILHON MPOTPAMMBI 10 OTACIBHBIM TeMaM JIWCIHILTAHBL.
Copepxanrie u popma oTueTa 1Mo 1a60pPaTOpPHBEIM paboTaM MPUBOJUTCS B METOJAMUYECKUX YKA3aHUAX K
nabopatopubiM pabotam (1. 3 DPOC). CopepxkaHue OT4YETa W KPUTEPUH OILEHKH oT4eTa (Taldu.)
JOBOJATCS A0 CBeldeHUs oOydaromuxcsi B Havane 3aHaTuil. OT4eT OIEHUBAETCS MO YCMOTPEHUIO
MPEToaBaTelisi OLUEHKONH «OTIMYHO», «XOPOIIO», «YIAOBICTBOPUTEIBHO», «HEYIOBICTBOPUTEIHEHOY
WJIM OLIGHKOH «3a4TeHO», «HE 3auTeHO». OIeHKa «3a4TeHO» CTaBUTCA OOydarommmcs, ypoBeHb 3YH
KOTOPBIX COOTBCTCTBYCT KPUTCPUAM, YCTAHOBJICHHBLIM [JIA ITOJOXKHUTCIBHBIX OLCHOK («OTJ’II/I'-IHO»,
«XOpOIILIO», «yIOBICTBOPUTENHHO»). OlleHKa 00BABIsIETCS 00yUYaIoIEMyCs HETIOCPEICTBEHHO MOCTe
C/Ia4yd OTYETA.

Ilkana Kpurepuu oueHuBanus

- N3JI0’KEHHME MaTepHalia JJOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOIOTHEH;
- YMEHHE BBICKa3bIBaTh MU OOOCHOBaTb CBOM CYXKICHHS IpPU OTBETE HA

Ouenka 5
KOHTPOJIbHBIC BOTIPOCHI;
(oTnHMuHO)
- YMEHHUE ONMUCHIBATh (PU3NYCCKHIE 3aKOHBI, SIBJICHUS U IPOLIECCHI;
- YMEHHE MPOBOJUTH M OIICHUBATH PE3YJIbTAThl H3MEPEHUI;
- coCOOHOCTB peliaTh 3a1a4H.
Ouenka 4 - U3JI0’)KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
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(xoporo)

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HaHHO€ IIPUMEHEHHME TEOPETUYECKUX 3HAHMM U1 OIMCAHUS
(u3NYEeCKNX 3aKOHOB, SIBJICHUH M IPOLECCOB, PEIIEHUS KOHKPETHBIX
3aJa4, INPOBENCHMS U OLECHUBAHUSA pE3yJlbTaTOB HW3MEPEHHH, HO
coJiepkaHue 1 (opMa OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.

Ouenka 3
(YIOBIETBOPUTEIILHO)

- N3JI0’KEHHE MaTepHalla HEMOJIHO, HEMOCIIE10BATEIbHO,

- HETOYHOCTH B OINpE/AEICHUU MOHATUH, B NPUMEHEHUW 3HAHMHA Ui
onucaHus (PU3MUYECKUX 3aKOHOB, SBICHHWI U TPOLECCOB, pPEUICHUs
KOHKPETHBIX 3a/1a4, IPOBE/ICHUS U OLICHUBAHUS PE3yIbTaTOB U3MEPEHUIA,

- 3aTPYAHEHUSI B 000CHOBAHUH CBOUX CYXJICHUH;

- oOHapyKuBaeTcs HEIO0CTaTOYHO TIJIyOOKOE€ MOHUMAaHHWE W3YYEHHOTO
MaTepuaa.

Onenka 2
(HEy10BJIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUYECKUX 3HAHMI; JOMYLICHbI OIMOKU
B OIpE/ICICHUN TOHSATHI M ONMHCAHWU (U3UYECKHX 3aKOHOB, SBICHUN U
MIPOLIECCOB, MCKaXEH HX CMBICI, HE peIIeHbl 3aJaud, He MPaBUIIBHO
OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUN;

- HE3HaHHEe OCHOBHOIO MaTepuaja y4eOHOW HpOorpaMMbl, JOIMYCKAaIOTCs
rpyOble OUTMOKH B U3JI0KEHHUH.

HIxana

Kpurepun onenuBanusi

O1eHKa «3a4TEHO»

- U3JI0’KEHHME MaTepHalia JJOTHYHO, TPAaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHME BbICKa3bIBaThb U OOOCHOBATh CBOU CYXJECHUS IPU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONMUCHIBATh (PU3NYECKHIE 3aKOHBI, SIBJICHUS U TPOLIECCHI;

- YMEHHUE MPOBOAMTH U OLIEHUBATh PE3yJbTaThl U3MEPEHUH;

- CIOCOOHOCTh pellaTh WHXKEHEPHbIE 3aJauu (JOMyCKaeTcs Haaudue
MaJIO3HAUYUTENBHBIX OIIMOOK MM HEJAOCTATOYHO IOJHOE PACKPBITHE
COJIep’)KaHuE  BOMpOCAa MM  TOTPEIIHOCTh  HENPHUHLUIINAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1eHKa «HE 3aUYTEHOY

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUECKUX 3HAHWIA;, JOMYIICHBI
OUIMOKU B ONpPEICNICHUU TOHATUI W ONMUCAHUHM (PU3UYECKUX 3aKOHOB,
SBIICHUI W TPOIIECCOB, MCKAXEH HMX CMBICI, HE PEUICHBI 3aJauu, He
MPaBUIILHO OLICHUBAIOTCS PE3YJIbTAaThl U3MEPEHUH;

- HEe3HaHUE OCHOBHOI'O Marepuajia y4eOHOW MpOrpaMMBI, TOITYCKAarOTCs
rpyObIe OITMOKHU B H3TOKECHHUH.

4.1.3. KoutpomnbHas pabora

KonTtponbHas padota (KP) siBisiercss npoayKToM, NOJIy4aeMbIM B pe3ybTaTe CaMOCTOSATEIBHOTO
IJJAHUPOBAHUS U BBINOJIHEHUS Yy4eOHBIX 3aaa4y. KoHTposnbHast paboTa MO3BOJSET OLEHUTHh 3HAHUS U
YMEHHUSl CTYAEHTOB, a TaKXXe YpOBEHb C(HOPMHUPOBAHHOCTH HABBIKOB MpHU paboTe C ydyeOHOMH
JAUTEpaTypol W APYyruMu UCTOYHMKaMU. OlieHKa OOBSBIAETCS CTYJAEHTY HENOCPEACTBEHHO IOCHE
IIPOBEPKH KOHTPOJILHOU paboThl. BapuaHTsl 3aianuii npuseneHs! B 1.3 (4; 5).

IIxana Kpurepuu onennBanus

Orenka 5 Conepxkanne KP monnocTeio cooTBercTByeT 3amanuio. KP comepxxut

(OTITHUHO) JIOTUYHOE, II0CEN0BATEILHOE H3JI0KEHHE MaTepHana ¢ IIPaBUIILHBIM
PELICHUEM 3a/1a4.

Ouenka 4 Copnepxanne KP momnocteio coorsercTByeT 3amanuio. KP comepxut

(x0porIo) JIOTUYHOE, IIOCJIEN0BATEILHOE H3JI0KEHUE MaTepHaa C IPABUIILHBIM

pPCHICHUCM 3a1a4. NmeroTcst opHa-nBe HCCYHICCTBCHHLIC OIIMOKH B
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WCTIOJIb30BAaHUN €MHHI] U3MEHEHHS, B TIOCTPOEHHBIX IpaduKax, cxemax
U T.I

Orenka 3 Conepxanne  KP  uyacTmyHO  HE  COOTBETCTBYET  3aJaHUIO.
ITpocMaTpuBaeTcss  HEMOCIEAOBAaTEIBHOCTE  M3JIOKEHUS — MaTepHaa,
IIPEACTaBIIEHbI HEJI0CTaTOYHO 000CHOBaHHBIE TEOPETHUYECKHE
N0JI0KEHH S, UCIIOIb30BaHHbIC IIPH PEIIeHHH 3a1a4. VIMeroTca ommoku B
UCIIOJIb30BAHUY €IMHHUL M3MEHEHMs, B IIOJNYYEHHBIX DE3ylbTarax, B
HOCTPOEHHBIX TpauKax, CXeMax U T.J1

(Y1OBJIETBOPUTENHHO)

OHCHKa 2 Conepx(aHI/Ie KP qaCTU4YHO HC COOTBECTCTBYCT 3aJaHHUIO.
HpOCManI/IBaeTCﬂ HCMOCJICAOBATCIIbHOCTL  M3JIOKCHUA  MaTcpurala,
IpCACTABJICHBI HEOOCTAaTO4YHO 000CHOBAHHBIE TCOPCTUYICCKHUC
TIOJIOKCHUA, HCIIOJIb3OBAHHBLIC  IIpU  pPCHICHUM  3a4a4. HNmeroTcs
CYHICCTBCHHBIC OIIMOKK B MCIIOJIb30BAHUH CAMHUIl HU3MCHCHUA, B
ITOJIYUYCHHBIX PE3YJIbTaTax, B IOCTPOCHHBIX rpa(l)HKax, CXEMax U T.J9

(HEy10BJIETBOPUTENHHO)

4.2. Tlpouenypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEAEHUS MPOMEKYTOYHON aTTecTaluu
4.2.1. Dx3amen

Dk3aMeH sBiseTcss  (OpMOIl  OIEHKM KadyecTBa OCBOCHHUS OOYYarolIUMCS OCHOBHOM
npodeccnoHanbHO 00pa30BaTeNbHONM MPOTrpaMMbl TO pazfenaM auciuruivHbel. [lo pesynapTaram
9K3aMeHa 00YyYaroleMycCsl BHICTABIISIETCSI OIICHKA «OTIUYHOY», «XOPOIIOY», «YIOBICTBOPUTEIHLHOY» WU
«HEYJOBJIETBOPUTEIBLHO.

DK3aMeH MO0 AUCIUIUIMHE TMPOBOAUTCS B COOTBETCTBHHM C paCHUCAHUEM IMPOMEXKYTOUHOU
aTTeCTalMy, B KOTOPOM YKa3bIBAE€TCSI BPEMsI €r0 IMPOBENCHUS, HOMEp ayJIUTOPHH, MECTO IIPOBEICHUS
KOHCYJbTAIIUU. Y TBEPKICHHOE paclicaHue pa3MeliaeTcs Ha HHPOPMaAIMOHHBIX CTEHIaX, a TaKXKe Ha
oUIMaTEHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOoBaHWN ST TMPOMEKYTOYHOH aTTECTAlMU OOYYaIOMMXCS YCTaHABIUBACTCS
pabodeil mporpaMMoii TUCIUTUTHHBI U TOBOAUTCS 10 CBEACHHS O0yUYaIOIIUXCs B HA4aJle CeMecTpa.

DK3aMeHBbl NIPUHUMAIOTCA, KaK MpaBuiio, jJekropamu. C paspelieHus 3aBeAyromero kadpeapou
Ha DK3aMEHE MOXKET MPHUCYTCTBOBATH IMperojaBareib KadeApbl, MPHUBICUYCHHBIA AN MOMOIIH B
npueMe »HK3ameHa. B ciydae OTCYTCTBUS BEOYIIEro TNPENojaBarelisi HK3aMEH MPUHUMAETCS
MpenojaBaTesieM, Ha3HAYEHHBIM PacopsHKEHUEM 3aBEAYIONIETo Kadeapoil.

[IpucyrcTBue Ha »5K3aMeHe MpernojaBaTesnie ¢ apyrux kadenap 0€3 COOTBETCTBYIOIIETO
pacmopsiKeHUs PEKTopa, MPOPEKTOpa Mo yueOHoM paboTe uiu AekaHa GakyabTeTa He JOMyCKaeTCs.

OOyuaromuecs: IpHu SIBKE Ha SK3aMEH 0053aHbl UMETh MpU ce0e 3aYeTHYI0 KHUKKY, KOTOPYIO
OHM MPEIBABIAIOT 3K3aMEHATOPY.

Jnst mpoBeieHus HK3aMeHa By IPerno/iaBaTelib HaKaHyHe TOJy4aeT B JeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTh, KOTOPasi BO3BPALIAETCS B JIEKaHAT MOCIE OKOHYaHUsI MEPONPUSITHS B
JIEHb TIPOBEACHUS IK3aMEHa WIJIM YTPOM CJIEAYIOMIETO JTHS.

DK3aMeHbl TPOBOAATCS MO OuieraM B YCTHOM WIM NHCHbMEHHOM BHUZE, MO0 B BHIE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIC OMJICTHI COCTABIIIOTCS 110 YCTAHOBICHHOUW (hOopMe B COOTBETCTBHH
C YTBEpXKIEHHBIMH Kadeapoil sSK3aMEHAIMOHHBIMH BOINPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOLIUM
kadenpoii exxeroaHo. B ouiere copepKuTcs 2 TEOPETUUSCKUX BOMIPOCA U 3aj1a4a.

DK3aMeHaTOpy MNPEIOCTaBIsIETCS MPABO 3a/1aBaTh BOMPOCHI CBEpX OMIeTa, a TakkKe MOMHUMO
TEOPETUUECKUX BOIPOCOB J1aBaTh JJIsi PEIICHUS 3a7aud W TPUMEPHI, HE BBIXOSIIME 32 PAMKHU
MPOIICHHOr0 MaTepraia o U3y4aeMoi AUCIUILIIMHE.

3HaHUA, YMEHUS M HABBIKM OOYYAIOIIMXCS OTMPEACISIIOTCS OLIEHKAMHU «OTIIMYHO», «XOPOIIIO»,
«YIOBJIIETBOPUTEIBHO»,  «HEYJOBJIETBOPUTEIBHO»,  KOTOPbIE  BBICTABISIOTCS B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTh M B 3aUETHYIO KHIDKKY 00y4aromerocs B ICHb IK3aMeHa.

[Ipyn mpoBeneHUM YCTHOTO HSK3aMEHAa B ayJAUTOPUU HE JOJDKHO HAXOAWThCS Oojiee BOCHMU
00ydJaronumxcst Ha OJTHOTO MPETO/1aBaTEIIs.
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[Ipn mpoBeneHUM YCTHOTO SK3aMeHa OOydaroluics BbIOMpPAeT SK3aMEHALIMOHHBIA OWJIET B
cllyyaifHOM MOpsIZIKe, 3aTeM Ha3bIBaeT (haMIIINIO, UMsI, OTYECTBO U HOMEp SK3aMEHALMOHHOT 0 Oujera.

Bo Bpems »5k3aMeHa oOyuaroliuecss MOTYT II0JIb30BaThCs C pa3pellieHus 3K3aMeHaTopa
IPOrpaMMOil JTUCLUIUIMHBI, CIPAaBOYHONM M HOPMATHBHON JUTEepaTypoil, IpPYrMMH MOCOOHSIMH HU
TEXHUUYECKUMHU CPEJICTBAMHU.

Bpewmst moAroToBku oTBeTa MpH cllaue SK3aMeHa B YCTHOW GopMe TOJHKHO COCTAaBIISATh HE MEHEe
40 MuHYT (IO *eJIaHUI0 00YYaroIIerocs OTBET MOXET ObITh JOCPOUHBIM). Bpems oTBera — He Oonee
15 MunyT.

OOyyaromuiicsi, UCTIBITHIBAIOIIUIN 3aTPYJHEHHUS IPU MOATOTOBKE K OTBETY 10 BHIOPAaHHOMY UM
Ousery, uMeeT MpaBo Ha BbIOOp BTOPOro OuJieTa C COOTBETCTBYIOIIMM IPOJUIEHHEM BPEMEHHU Ha
MoAroToBKy. IIpu OKOHUYATENbHOM OLIEHMBAHWU OTBETA OLICHKA CHMIKAeTCs Ha oAuH Oami. Beimaua
TpeThero Ouiera He pa3peraeTcs.

Ecaun oOyuaronuiicst sBUJICS Ha SK3aMEH, U, B3sIB OMJIET, OTKA3aJICSI OT MTPOXOKICHUS aTTECTAlUH
B CB3M C  HEMNOATOTOBIEHHOCTBIO, TO B  BEAOMOCTH €My BBICTABISIETCS  OLIEHKA
«HEYOBJIETBOPUTEIBHOY.

Hapymienne IUCHMIIIMHBI, CHUCHIBAaHHME, HCIOJB30BaHUE OOYYAIOUIMMUCA Hepa3peleHHbIX
MEYaTHBIX M PYKOIHCHBIX MaTEepHalioB, MOOWJIBHBIX TelIe(pOHOB, KOMMYHHKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JAPYIMX BUAOB JINYHOM KOMMYHUKAIITMOHHOW U KOMITBIOTEPHOM TEXHUKU
BO BpeMs aTTECTAllMOHHBIX HWCIBITAHUN 3ampelieHo. B ciiydae HapylleHHs 3TOro TpeOOBaHUS
mpernojaBaTeNb 0053aH YyJaluTh OOYYaloOLIErocss M3 ayAUTOPUU M TPOCTaBUTh €My B BEJOMOCTHU
OLIEHKY «HEYIOBJIETBOPUTEILHOY.

BbicTaBineHue OLEHOK, TMOJYYEHHBIX TpU IOABEACHUM pPE3YJIbTAaTOB MPOMEKYTOUHOM
aTTecTallid, B 3a4ETHO-3K3aMEHAIMOHHYI0 BEJOMOCTb M 3a4YE€THYI0 KHIKKY IPOBOJUTCS B
IIPUCYTCTBUU caMoro oOydatomierocs. IlpenomaBaTenn HecyT NEpCOHAIbHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHs 3alMCEM O pe3yibTarax MpPOMEXKYTOYHOM aTrTecTaluu B
3a4eTHO-9K3aMEHAI[MOHHYIO BEIOMOCTh U B 3aYETHbIE KHUKKH.

HesBka Ha »K3aMeH oOTMeYaeTcs B 3a4€THO-7K3aMEHAllMOHHOM BEJIOMOCTHU CIIOBAMH «HE
SIBUJICSI.

Jns  oOydaromuxcsi, KOTOpblE HE CMOIJM CcJaTh 3K3aMEH B YCTAHOBJICHHBIE CpOKH,
VYHUBEpPCUTET yCTAaHABIMBACT MEPUOJ JUKBUAALMYU 33J0/DKEHHOCTH. B 3TOT mepuoj npenogasareny,
MIPUHUMABILNE 3K3aMEH, JIOJKHBl YCTAaHOBUTh HE MeHee 2-X JHEW, Korja OHM OynyT NpUHUMATb
3aq0/pKeHHOCTH. VHpopmanus o JMKBUAALMM 33J0JDKEHHOCTH OTMEYAaeTCss B SK3aMEHAIMOHHOM
JHCTE.

OOyuarommMes, MOKa3aBIIUM OTJIMYHBIE M XOPOIIME 3HAHHMS B TEUYEHUE ceMecTpa B XOJle
MIOCTOSIHHOTO TEKYILEro KOHTPOJII YCHEBAEMOCTH, MOXKET ObITh IPOCTaBIEHA 3K3aMEHAlMOHHAS
OLIEHKA JIOCPOYHO, T.e. 0e3 craun 3k3ameHa. OLieHKa BBICTaBIIAETCS B 9K3aMEHAIIMOHHBIN JIUCT WK B
3a4€THO-9K3aMEHALIMOHHYIO BEIOMOCTb.

WHBanuapl U aMLa ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbs, MOTYT ClIaBaTh 3K3aMEHbI B
MEXCECCUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaJIbHBIM YU€OHBIM MJ1aHOM. VIHBaIuabl 1
JMLa C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI, UMEIOILINE HAapyLIECHHUsI ONOPHO-IBUTATEILHOTO
anmapara, JOMYCKalOTCSl Ha aTTECTAllMOHHBbIE WCMBITAHUS B CONPOBOXKJIEHUU AaCCHUCTEHTOB-
COITPOBOKJAIOIIUX.

[Ipouenypa mnpoBeneHUs MPOMEKYTOUHOM aTTecTaluu s OCOOBIX CIy4daeB M3JI0KEHA B
«[TomoxeHNM 0 TEKyILIeM KOHTPOJIE YCIIEBAEMOCTU U MPOMEKYTOUHON aTTeCTalluu O0YYarOLIUXCs 110
OIIOIl OakanaBpuara, crneuuanutera ¥ Marucrtpatypsl» PI'BOY BO HOxno-Ypanbckuii ['AY
(FOYpI'AVY-I1-02-66/02-16 ot 26.10.2016 ).

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA OOYUAIOILIErocs IPECTaBICHbI B TA0IHIIE

Ixajaa Kpurepuu oueHnBanus
BCECTOPOHHEE, CHCTEMAaTH4YecKoe M IIIyOOKOe 3HaHWE MPOTrPaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJHMUTEIBHOW JIMTEPATYPBHI,
(oTNIMYHO) PEKOMEHI0OBAaHHOW IPOrpaMMON JUCHUIUIMHBL, IPAaBUIBHOE PEIICHUE
3aJ1a4H.
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MOJIHOE 3HAHHWE TMPOTPAMMHOIO MaTepuana, YCBOCHHE OCHOBHOM
Ouenka 4 JUTEPaATYPBHI, PEKOMEHIOBAHHOM B MporpaMme, HaJIn4ne
(xoporo) MaJO3HAYUTENbHBIX OMIMOOK B PEUICHUH 3a/Ja4yd, WU HEI0CTaTOYHO
MIOJIHOE PACKPBITHE COJIEPKaHUE BOIIPOCA.

3HAHUC OCHOBHOI'O NPOrpaMMHOI'0 Marc€puajia B MUHUMAJIbHOM O6I>CMC,
MOrpC€IHOCTU HCIPUHIOUITMAJIBHOI'0 XapaKTepa B OTBETC HA DK3aMCHEC U B
PCHICHUHN 3a/1a4H.

Onenka 3
(YIOBIETBOPUTEIHHO)

Onenka 2 npoGenbl B 3HAHMUAX  OCHOBHOIO  IPOrpaMMHOrO  MaTepuala,
(Hey10BJIETBOPUTEIBHO) | MPUHIMITMAIBbHBIE OLIMOKH IPU OTBETE HA BONPOCH] U B PEILICHUH 3a/1aUH.

Bompocsl Kk 3K3aMeHny

2 cemecTp

1. Pons ¢u3MKHM B pa3BUTHH TEXHUKU U arpOINPOMBIIUIEHHOTO MTPOU3BOJICTBA.

2. Kunematnka wmaTepuaJibHOM TOYKH. KOOpAWMHATHBII METOJ ONUCaHUsl JBU)XCHUM.
Kunemarnueckoe ypaBHEHHE JBUKEHUS U OPEEIIsiEMbIE [0 HEMY KHHEMAaTUYECKHE XapaKTEPUCTUKU.

3. BekTopHbIii cioco0 omucaHus ABMKEHUN. BEKTOpHI mepeMenieHusi, CKOpOCTH, YCKOPEHHUS.
VYTr10BBIE XapaKTEPUCTUKU JABHXKEHUS IO OKPYKHOCTH.

4. DOneMeHTbl  peIATUBUCTCKOM  MexaHuku. llocTymaTel — crenumanbHOM — Teopuu
otHocutenbHOCTH. [IpeoOpazoBanust Jlopenma. Croxenue ckopocteid. OTHOCUTENBHOCTH JIJTMHBI
OTPE3KOB U JUIUTEJIbHOCTU BPEMEHHBIX HHTEPBAJIOB.

5. /ImHaMuKka MarepuanabHOM TOYKHM M IMOCTYIATEIBHOIO JBWXKEHMS TBEpAOro tena. [IpnHnmn
OTHOCHUTENIBHOCTH. 3aKoHbI HproToHa. Buael cui.

6. JluHaMuKa BpallaTeabHOro JBMXKEHHMS. MOMEHT cuibl. MOMEHT HWHEpUUU. 3aKOHBI
COXpaHEHHUs UMITYJIbCa 1 MOMEHTa UMITYJIbCa.

7. VlHepuuanbHble U HEMHEpUUAIbHbIE cUCTeMbl OoTcuéTa. CHUibl MHEPLUUU NPU Pa3IUYHBIX
BUJIaX JABUKCHUSI.

8. Pabota, MmomHOCTh U 3Heprus. Mexannyeckas paboTa U MOIIHOCTh P MOCTYNATEIILHOM U
BpallaTeibHOM JBUKEHUIX. KuHeTnueckas s3Heprus u TeopemMa 0 KHHETHYECKOW SHEpIuH.

9. KoncepBaTuBHBIE CHJIBI M MOTEHUHUalbHas 3Heprus. IlpuMepsl MOTEHIMAIBHBIX IOJIEH.
3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE.

10. Mexannueckue konebanusa. Kunemarnka rapMoHMYECKHUX Kosebanuil. CroxkeHue
KojeOaHui. AKyCTUYECKHE PE30HATOPHI.

11. Jlunamuka rapMoHWYecKuX Kkojebanuid. JluddepeHnmansHoe ypaBHEHHE KOJICOAHUI.
3aTryxarolue 1 BbIHYKJIEHHbIE KoJieOaHus. MeXxaHnuecKuil pe3oHaHc. MasTHUKH.

12. Mexannveckue BosHBL. BoiHoBoe ypaBHeHue. Bunabl BoH. UHTepdepenus, mudpakuus u
nucnepcus BoJH. BonHbl u nndopmanus.

13. OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON Teopuu. MneanbHbiii ra3. OcHOBHOE
ypaBHeHue MKT u ypaBHEeHUEe COCTOSIHUS UACATIBHOTO ra3a.

14. ArperatHble cocTosiHMSI W (a3oBble nepexonbl. PeanbHble raszpl. CKHKEHUE Ta30B.
OcobenHoctu )kuakoro coctosiHust. CtpoeHue KpucTtamuioB. JledekTbl KpUCTaNIMYeCKOTO CTPOCHUS.
[Ipo4HOCTH M NIIACTUYHOCTb.

15. SBnenus nepenoca. Auddysus, TEMIONPOBOAHOCTh U BHYTPpEHHEE TpeHue. MOoJeKyIsipHO-
KMHETUYECKasl TEOPHsl SIBJICHUM IIEPEHOCA.

16. OcHOBBI TEepMOAMHAMMKU. BHYTpeHHSs SHEprus M IEpBOE HAYAIO TEPMOIAUHAMMKHU.
Pabora u TemnoéMKocTh ra3a npu pasiIUyHbIX MNpPOLEcCax.

17. BTopoil 3aK0H TE€pMOJMHAMUKHU. TeriaoBbIe IBUraTeiad W XOJOAWIbHbIe MamuHbL. KITJ]
TEIJIOBBIX JIBUTAaTelled M CTAaTUCTUYECKUM CMBICI BTOPOTO 3aKOHAa TepMoAuMHaMUKH. IlonsaTue
sHTponuu. TpeTuit 3aKoH TePMOJIUHAMUKH. DJIEMEHThl OMO3HEPTeTHKH.

18. Dnexktpuueckuii 3apsa. BzaumopeiicTBue 3apsiioB. DiekTpocTaThyeckoe moie. Bekrtop
HaNpsKEHHOCTU. Pacdér 351eKTpOoCTaTUYECKUX MOJIEH.

19. Tlorenmman »snekTpocTaTudeckoro mnois. Pabota 1o mnepemelieHuro 3apsaoB B
NEKTPOCTAaTUUYECKOM Mosie. [ToTeHnnan u rpagueHT noTeHnuana. DKBUIOTECHIIMAIBHbIE TIOBEPXHOCTH.
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20. BemectBo B anektpuueckoM moiie. IlonsipHble u HemousisspHble MoJieKyinbl. [lonspusanus
JIUAJIEKTPUKOB. BekTop cMenieHusl.

21. IlpoBOOHUKM B  3JEKTPOCTATHUECKOM  IMOJIe.  DJIEKTPOEMKOCTh  IPOBOJHMKOB.
Konnencaropsr.

22. IlocTostHHBIN HrekTpuueckuii Tok. 3akoH Owma. OnexTponaBrkymias cuia. llpaBuma
Kupxroda u pacu€Tbl 57eKTPHUUECKUX IICTICH.

23. Kmaccuueckass Teopust 3JIEKTpONpoBOIHOCTH. BriBox 3akona Owma. Ilpupoma
CBEPXMPOBOJUMOCTH.

24. Hocutenu ToKa B pa3jMYHBIX MPOBOJHUKAX. DJIEMEHThl TEOPUHU BJIEKTPOIPOBOIHOCTH.
[MonynpoBonuuku. IlomynmpoBOAHHKOBBIE MPUOOPHL.  DIEMEHTHl  (U3HUECKON  DIEKTPOHUKHU.
KoHTakTHBIC SIBJICHUS B METAIaX U MOJYITPOBOJHUKAX.

25. MarautHoe mnoze. BzauMoneicTBrue 3MeKTPUUYECKUX TOKOB. Pacu€Thl MarHUTHBIX MOJEH.
3akon buo-Caapa-Jlamnaca.

26. MaruutHble cBolicTBa BemecTBa. Jlua-, mapa- u ¢eppomarnetuku. Jlomenbsl. Depputhl.
DNEeKTPOMarHUTHBIE CEeTapaToOpPhbl B arpOMHKEHEPHH.

27. [leficTBME€ MarHUTHOTO MOJISl HA SJIEKTPUUYECKUNA TOK U ABUKYLIUECS 3apsHKEHHBIE YaCTULIBI.
Cuna Ammnepa u cuna Jlopenna. Dddekr Xomia. DIeKTpOABHTATEIIH.

3 cemecTp

1. DOnexkrpomarHuTHas uHAYKUMs. 3akoH Papages u npaswio JleHna. MexaHusm
BO3HUKHOBeHUs DJIC MHAYKIUU.

2. T'enepatopsl rapmonudeckoir DJIC u tpanchopmaToprl. WHIYKTUBHOCTH MPOBOIHHUKOB.
OHeprus MarHUTHOT'O TOJIS.

3. IlepemenHsblil snextpuueckuil Tok. llemu nepemenHoro Toka. 3akoH Oma s nenei
nepeMeHHOro Toka. [lonHoe conpoTuBieHNE IEPEMEHHOMY TOKY. BekTopHas nuarpamma. Pe3oHaHc B
LEMNsAX EPEMEHHOTO TOKA.

4. DOnexrpomaruutHoe mnosne. OO6oOmeHue 3akoHa @Papanes. 3aKOH MOJHOTO Toka. TOK
CMeEIlleHUs. DJIEKTPOMAarHUTHbIE BOJIHBL. YpaBHeHHs] MakcBemia. Cucrema ypaBHeHH MakcBeiia B
muddepeHManbHON U HHTErpanbHol Gpopmax. Bekrop YmoBa-IloitnTunra. JlaBienue caera.

5. N'apmonnueckuii ocrmsaTop. CBOOOJHBIE ANEKTPOMArHUTHBIE KoJeOaHus. 3aTyXarollue u
BBIHY’KJICHHbIE KosieOaHus. Pe3oHaHc.

6. I'enepanusi, nepegada W TPUEM DIIEKTPOMATHUTHBIX BOJH. OTKPBITHIM KoJieOATEIHHBIM
KOHTYp. IIpuHimn paboThl paauonepeaaTyuka U paauonpuéMHUKa. Monynsus U JAeTeKTUPOBaHUE
3JIEKTPOMArHUTHBIX BOJIH. Paanosokanus u TeleBuIeHuUE.

7. llIxana 31€KTpOMarHUTHBIX BOJIH. Pa3nynble quana3oHbl 4aCTOT 3JEKTPOMArHUTHBIX BOJIH,
UX XapakTepHble 0OCOOEHHOCTH U TEXHMUYECKHUE CpPEACTBAa UX MoJiyueHus. Mcronb3oBaHue BUIUMBIX,
yAbTPa(UOJIETOBBIX U JPYTUX U3IYYCHUN B pACTEHUEBOJICTBE U )KUBOTHOBOJICTBE.

8. DnemeHTbl TreoMeTpuueckoil onTuku. OCHOBBI Te€OMETPUYECKONW ONTHKU. Dopmynbl
Openens. [IpuHun oOpaTuMocTy CBETOBBIX yuei. [IpuGopsl reoMeTpruecKoi ONTHUKH.

9.®otomeTpusi.

10. DnemenTsl BosiHOBOM onTUKU. [IpuHiun ['tolirenca.

11. NuaTepdepentus cBera. KorepeHTHOCTh ¥ ONTUYESCKUHN X0 Ty4deil. Y CIIOBUS MaKCUMyMa U
MuHUMYyMa. MHTepdepomeTpsl. DieMeHTHI rojorpaduu.

12.  Hudpakums cBera. [lpunnun [roiirenca-®penensa. [Audpakiuonnas pemérka.
Cnextporpadus. Audpakius peHTTeHOBCKUX JTyUeH.

13. BsaumopeiicTBue usnydeHus ¢ BeuiecTBoM. l[lonsipusanusi cBeTa HpH OTPaKEHUU U
IIPEIOMIICHUU.

14. JIBoitHoe myuenpenomienue. OnTUUecku akTUBHbIE BemiecTBa. (CaxapuMeTpsl.
HckyccTBeHHas aHM30TpoNUs U €€ ucnonb3oBanue. HopmanbHas 1 aHOManbHask AUCTIEPCUS.

15. TermoBoe u3imydenue. AGcomoTHo uépHoe Teno. 3akoHbl Kupxroda, Credana-bonpimana
u Buna. ®opmyna [1nanka. Ontuueckas nupoMeTpusl.
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16. ®otordpdexr. BHemnHuii, BHYTpeHHUI ¥ BeHTHIBHBIH (oTodPdexT. YpaBHEHHE
Onnmreitna. Ilpumenenue ¢ortoanemenToB. Dddext Kommnrona. JloMHUHECLHEHTHOE H3ITyYCHHE.
buomomunecueHnys.

17. dotobuonornyeckue mpoueccel. Porocunres. TepmoarHaMuka 1 MeXaHU3M (POTOCHHTE3A.
buosuepreruka.

18. DnemeHTHl KBaHTOBOM MexaHuKd. KopryckynspHo-BoaHOBOM ayanusMm. Judpakius
anexkTpoHoB. CooTHOIICHHS HeonpeaenéHHocte. Y pasuenue Llpenunrepa.

19. Atom Bojopoaa. DHepreTuueckue ypoBHU atoMa. [loTeHunan Bo30yKAeHNUs U HOHU3ALIUY.
[Toctynarer bopa. U3nydenue u nornomenue sueprun. Bomopoaomnogo0HbIe HOHBI.

20. CTpyKTypa CIOXHBIX aTOMOB. DHEPreTMYECKHE YPOBHHM B CJIOXKHBIX aromax. [IpumHiuun
[Maynu. Onrtuyeckue CHEKTPbl M CHEKTPbl PEHTTEHOBCKOro u3nyudeHus. [lepuoauueckas cuctema
anemenToB J[.M1.Menneneena.

2]1. ®usuka MOJEKyJd. DHepreTMyeckue YypoBHH MoJieKysl. OOMEHHOe B3auMOJIECHCTBUE.
MonexymsipHble cieKTpsl. [puHImun paboThl KBAHTOBBIX T€HEPATOPOB. DIEKTPOHHBIN MapaMarHUTHBIN
pe30HaHC.

22. ITonmumeps! U xuaKkue KpucTamibl. OCHOBHBIE BUIbI KOJJIEKTUBU3AaLUN MOJIeKyll. CTpoeHue
MOJTUMEPOB M WX (HU3MUECKHE CBOWCTBA. THIBI KHUIKAX KpHCTALIOB. Jlucmien Ha >KHIKUX
KpHUCTaJlIax.

23. SIBneHue paAMOAKTUBHOCTH. BuUIbl pagMOaKkTHBHOIO pacmana. 3akoOH pPaguOaKTUBHOTO
pacnana. CrabwibHble M pagUMOaKTUBHbIE H30TOINBL. COBpPEMEHHBIE METOJbl PAAUOXMUMUU U
panuobuonoruu. [IpoOiaembl pagno3K0IOTHH.

24. CocTaB aTOMHOT0 siipa. M30Tonbel. Mexannueckuii 1 MarHUTHBIA MOMEHTHI siiep. SnepHble
CWJIBI Ml DHEPTHSI CBS3H s1ipa. SIIepHBI MAarHUTHBIN PE30HAHC U €0 UCIOJIb30BaHUE.

25. Snepuble peakuuu. MexaHusM sAepHbIX peakuuid. llemHas peakuust JeneHus snep.
Wcnonb3oBanue aromHoi sHepruu. l[IpoOnema ympaBiasieMol TEpMOSIIEPHOW peakUUU. DHEPrust
Connua u 3B€37. SnepHast akoorus.

26. DneMeHTapHbIe YaCTHIIBL. Knaccudukanums 3JIEMEHTAPHBIX YaCTHII.
B3aumornpeBpamaeMocTb 3J€MEHTapHBIX 4acTHL. MeToasl YCKOpEHHs YacTUl. AHTHYACTULBl U
aHTHUBEIIECTBO. BeliecTBo B 3KCTpeMalIbHbBIX YCIOBUSX.

27. CoBpemeHHass (usuka u arpouHkeHepus. BemectBo u mose. OOBEKTHI M MPOLECCHI.
OBOJIOIMOHHBIE  TpoOILecChl  MpeoOpa3oBaHUsl  MaTepuu.  BellecTBEHHblE, SHEPreTUYEcKHe,
JIEKTPOMArHuTHbBIE M HMH(OpMaMOHHbIE NpeoOpa3oBaHus OHO00O0BEKTOB. Pas3Buthe arpodusukw,
OnomexaHuKH, OMo(pU3NKH, ONOIHEPTeTUKH, ONOMH(DOPMATHKH, OMOTEXHOJIOTHH U arpOMHKEHEPHUH.
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