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Pabouas mporpamma mucuuiuiiHel «®u3MKa» COCTaBlieHa B COOTBETCTBHM C TPEeOOBaHUSIMHU
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JKCIUTyaTalus TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH H KOMILIeKcoB, npopuas — CepBuc
TPAHCIIOPTHBIX M TEXHOJIOTHYECKHUX MALLIMH ¥ 000Py10BAHUS.
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npodeccronanbHoi 06pa3zoBaTesnbHOM porpamMmsl (OI1OIN) u yunTeiBaeT 0coOeHHOCTH 00y4YEeHUS TPU
MHKJIFO3UBHOM 00Pa30BaHUM JIMII C OFPAaHHMYEHHBIMH BO3MOKHOCTSAMU 310poBbs (OB3) 1 nHBamumos.

CocraBuTenp — JOKTOp TEXHUUYECKUX HayK, mpodeccop bacapreiruna E.M.
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«17» anpens 2020 r. (mpotokoxn Ne 8).
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1. Ilnanupyemblie pe3yabTaThl 00y4eHHUs M0 JUCIUILIHHE,
COOTHECeHHbIe ¢ IVIAHUPYeMbIMH pe3yabTaTamu ocBoennst OITOII

1.1. Hean 1 322494 JUCUHUILINHBI

bakanap o HanpasneHuto moarotoBku 23.03.03 Okcrryaralus TpaHCIIOPTHO-TEXHOJIOTHYECKUX
MallliH W KOMIUIEKCOB JOJDKEH OBbITh IOATOTOBIEH K 3KCIEPUMEHTAIbHO-UCCIIEA0BATENbCKOM,
MIPOU3BOJICTBEHHO-TEXHOJIOTUIECKOM, CEPBUCHO-IKCILUTYaTallMOHHOW AESITEITHHOCTH.

Hegr AuCHMIIMHBI — CPOPMHUPOBATH y CTYAEHTOB CHUCTEMY (yHIAMEHTAIbHBIX 3HaHU,
HEOOXOIUMBIX JUIsl OCIEAYIOLEH MOArOTOBKU OakajiaBpa, CIOCOOHOTO K 3(()EKTUBHOMY PEILIEHUIO
MPAKTUYECKUX 3a/7a4  CEIbCKOXO3AWCTBEHHOTO IPOU3BOACTBA, a TaKXe CHOCOOCTBYIOLIMX
JaJIbHENIIIEMY Pa3BUTHIO JIMYHOCTH.

3agauu AMCUMIVIMHBI:

— MH3YYUTb OCHOBHBLIC (1)I/ISI/I‘I€CKI/IC SIBJICHUA, OBJIAJCTH q)YH)IaMeHTaHI)HBIMI/I IIOHATUAMU,
3aKOHaMH U TEOPUSMH KJIACCUUECKON U COBPEMEHHON (DU3UKH;

— c(hopmMupoOBaTH OCHOBBI HAYYHOT'O MHUPOBO33PEHUS U COBPEMEHHOTO (PH3NYECKOTO MBITUICHHS;
03HAKOMUTbBCS C HAYYHOI anmaparypoil 1 MeTogaMu (pU3MUECKOro Uccael0BaHus, IPUOOPECTH HaBBIKU

MpoBeJIeHUs] GPU3UYECKOT0 IKCIIEPUMEHTA;
— HAy4yMTbCS BBLIENATH (U3MYECKOE COJepKaHMEe B MNPUKIATHBIX 3ajadax Oymyiien

NEATEILHOCTH.

1.2. Ilnanupyemble pe3yabTaThl 00y4eHHs 110 AUCHHUILIMHE (TOKA3aTeIH
copMUpPOBAHHOCTH KOMIIETEHIIMIA)

[Tnanupyembie [Inanupyembie pe3yiabTaThl 00yUYEHUs MO0 TUCIUILIMHE
pe3yNbTaThl 3HAHUSA yYMEHHUS HABBIKU
ocoenus OITOIT
(KOMTIETEHITNN )
OI1K-3 OO6yuarommiicst nomkeH | OOy4varornuiicss goikeH | OOydJarommiicss J0mKeH
TOTOBHOCTh 3HATh: OCHOBHBIE€ | YMETh:  HCIIOJIb30BaTh | BJIAJIETh: HaBbIKaMU
MIPUMEHATh CUCTEMY | (U3MUECKHUE  3aKOHBI, | OCHOBHBIC (DU3WYECKHE | UCTIOJIb30BAHUS
(yHIaMEHTANbHBIX | SBICHUS M TPOIECCHI, | 3aKOHBI U MOHSTHS ISl | OCHOBHBIX (PU3UYECKUX
3HAHUH KOTOPBIC UCTIOJIB3YIOTCS | HACHTU(PUKAIINH, 3aKOHOB, SIBICHUU |
(oTHOCAIUXCS K s uaeHTtudukanuy, | GopMyIHpoBaHUSL U | IPOIIECCOB JUTSt
buzuke) as hopmynupoBaHus U | pemieHus TEeXHUYECKUX | UISHTU(DHUKAIINH,
UACHTU(DUKAIIH, pellleHus] TEXHUYECKHX | U TEXHOJIOTHYECKHX | (hOpMyITHpPOBAHUS u
bopMyIUpOBaHUS U | U TEXHOJOTHYECKHX | TPOOJIEM DKCIUTyaTalluH | PeIICHUS] TEXHUYECKUX
pelieHus npo0iieM SKCITyaTaluy | TPaHCIIOPTHO- u TEXHOJIOTHYECKHUX
TEXHUYECKUX U TPaHCIIOPTHO- TEXHOJIOTUYECKUX po0JIeM IKCIUTyaTalluu
TEXHOJIOTHYECKHX | TEXHOJIOTUYECKUX MalIiH U KOMIUIEKCOB - | TPAaHCIOPTHO-
npodaem MamuH U komiuiekcos - | (b1.5.4 -V.1) TEXHOJIOTMYECKUX
SKCIUTyaTalluu (b1.b.4-3.1) MAIlIMH ¥ KOMILIEKCOB -
TPaHCIIOPTHO- (b1.b.4-H.1)
TEXHOJOTHYECKHUX
MAIIfH U
KOMILIEKCOB

2. MecTo aucuuimiinHbl B cTpykrype OIIOIT
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Jucnunnuna «®Pusmka» oTHocuTcs K 0OazoBori yactu bmoka 1 (B1.b.4) ocHoBHOI
npodeccnoHaTbHOM 00pa30BaTEIEHON TMPOrpaMMBl OakajaBpHara I10 HAMPABICHHUIO MOJTOTOBKH
23.03.03 Dxcmmyaraiusi TPaHCIIOPTHO-TEXHOJIOIMYECKUX MAIIMH M KOMIUIEKCOB, mpodmib — CepBuc
TPAHCIIOPTHBIX U TEXHOJIOTMYECKUX MAILIUH U 000PYJOBaHHUS.

Pa3znennbl IMCHUIVIMHBI U MEKIUCHUIIIMHAPHBIE CBA3H € 00eCeYnBAKIIMMHA
(mpexecTBYOIMUMH) U 00ecnieYynBaeMbIMHU (MOCIEAYHOINMMHU) AUCUUIIIMHAMMA

HaumenoBanue
00ecIeYnBaroOIuX
No (TIpeAIIeCTBYIOMINX) U
n/n o0ecrneynBaeMbIX
(mocnenyronux)
JIUCITUTUIVH, TIPAKTHK

®opMUpyemMble KOMIETEHIIUU

Paznen 1 Paznen 2 Paznen 3

[IpenmecTByrole JUCUUIUIMHEI B yYeOHOM IUIaHE OTCYTCTBYIOT, IOCKOJIbKY JTUCLIUIUIMHA
usydaercs B 1 cemectpe

ITocnenyromuye TUCIUIUIMHBL, TPAKTUKH

Teopus MeXaHU3MOB U OIK-3 OIIK-3 OIIK-3
MalliH

3. O0bém AuCcHMIIMHBI U BUABI Y4eOHO#l padoThl

O6bem aucturmuabl coctaBisieT 10 3auetHbix enunuil (3ET), 360 akagemMuveckux 4acos (gaiee
yacoB). Jlucuumnnuna uzyyaercs B 1, 2 cemecrpax.

3.1. Pacnpenesienue o0beMa TUCUMIIIMHBI 110 BUAAM Y4eOHOil padoThl

Bun yueOHo# paboTh KomnuectBo yacon

KonrakTHas paGora (Bcero) 162
B ToMm uncie:

Jlexuuu (JI) 72
[Tpaktuyeckue 3ansatus (I13) 36
Jlabopatopusie 3ansatust (JI3) 54
CamocrosiTesibHasi padoTa ooyuaromuxcs (CP) 144
KonTpoan 54
Hroro 360

3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaejaM U TeMam
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Bcero B TOM YMCJIE

° o
T;I;H HaumenoBanue pa3ziena u TeMbl 4acoB KOHTaKTHas paboTa CP % %
J Ji3 113 8
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoniekymsipHast GU3MKa U TEPMOJIMHAMHKA
1.1. | Beeaenue B pu3uky 2 2 - - - OfK-3
1.2. | Kunemartuka 25 4 10 2 9 OIIK-3
OTIK-3
1.3. | Jlunamuka 27 6 8 4 9
OIIK-3
1.4. | 3akoHBI COXpaHECHHUS 19 6 2 2 9
OIIK-3
1.5. | KoneGanus u BOJIHBI 21 6 4 2 9 "
% OIIK-3
16. DJIeMEHTHI CTaTIj’ICTHIIeCKOH 23 6 6 2 9
Y MOJIEKYJIIPHOU (DU3HKHU
OIIK-3
1.7. | DneMeHTHl TePMOIUHAMUKHI 19 6 2 2 9
Paznen 2. DnexTpuiecTBO U MarHeTU3M
OIIK-3
2.1. | DaexTpocraTHKa 18 4 4 2 8
IIocTosiHHEBIHN TOK, OIK-3
2.2. | DIIEKTpUYECKHE LETH U 20 4 4 4 8
MaTepuabl
-3
23 ITocTostHHOE MarHUTHOE 18 4 4 2 8 OIIK
oJIe
-3
24, DNeKTpOMarHUTHbIE 30 6 5 4 8 OIK
KOJIeOaHUS ¥ BOJIHBI
Paznen 3. OnTuka u atomHas pusuka
OIIK-3
31 I'eomeTpuueckas u BoJHOBas 22 4 5 2 14 TIK
ONTHKA
-3
3.2. | KBaHTOBas ontuka 20 4 2 2 12 onK
DJIeMEHTHl KBaHTOBOU OIK.3
3.3. | MEXaHUKH ¥ aTOMHOM 24 4 2 4 14
bu3uKu
-3
3.4, | AATOMHOC AP0 M 22 4 2 | 2 | 14 | O™
DJIEMEHTAPHBIE YACTHUIBI
OIIK-3
35 CoBpemMeHHas Gu3nIecKas 6 2 i ) 4 1
KapTHUHA MHUpa
KoHTpoas X X X X X 54
OO0m1as TpyJ0€MKOCTh 360 72 54 36 144 54

4. CTpyKTYypa M coep:KaHHe TUCHUILINHBI
4.1. Conep:xaHue TUCHHUILIMHBI

Pasnen 1. Mexanunka, Mmosieky/asipHasi pu3nKka 1 TepMOAHHAMHUKA
Beenenue
[Ipeamer duszuku. Meroa nmo3HaHust B Pu3nke. IKCIEPUMEHTH U Teopur. Pojap MaTeMaTukw.
O®usnueckue 3akoHbl. [lonsTHe Qaxrta B ¢usuke. Mogenu. Ilpsimbie u oOpaTHbIe 3a7a4l (HUUKH.
PazMepHOCTH (pM3NYECKUX BETUYUH.
Kunematuka




JIBmkenune kak rinaBHas Qopma cymectBoBaHusi matepuu. [IpoctpanctBo u Bpemsa. CrnocoObl
OIMCAHMS COCTOSIHUS TeJla U CHCTeMBI Tell. CHCTEMBI OTCUeTa U KOOpauHat. Poib n mpuHIHITEI BEIOOpa
cucteM koopauHaT. CremneHu CBOOOABI, WHBapUAHTHBIE CBOMCTBA 4YHCIIa CTEMEHEH CBOOOIBI.
TpexmepHoe 1 MHOTOMEpPHOE IMPOCTpaHCTBA. MarepuanbHas TOUKa U PACpOCTpaHEHUE ITOM MOJENN
Ha MHOTOMEpHBIN ciy4ail. TpaekTopusi 1 MupoBasi TMHUS, UX cBoicTBa. CKOPOCTh U YCKOPEHHUE KaK
npousBoaHble. [locTynarenbHOe U BpaliaTeabHOE ABUKEHUS KAK OCHOBHBIE BU/IbI IBH)KEHUHN. YTIIOBBIE
CKOPOCTb M YCKOPEHHE, HOPMAJIbHOE W TAHIE€HUHUAIBbHOE YCKOpeHHsA. CKOpOCTb U YCKOpDEHHE B
MHOTOMEPHOM IpocTpaHcTBe. VHepuuanbHble CUCTEMBl M PaBHOIPABHOCTH MOKOSI U PABHOMEPHOI'O
npsMOJIMHEHHOTO NBMKeHUs. [locTynaT o mOCTOSHCTBE CKOPOCTH cBeTa B BakyyMe. [IpeoOpa3oBanue
WHTEPBAJIOB BPEMEHHU U JUIMHBI TIPH OOJBIINX CKOPOCTSIX OTHOCUTEIBHBIX JABUKCHUN WHEPIHATHHBIX
cucreM. [IpeoOpazoBanus JlopeHIla W pEISATUBUCTCKOE CIIOKEHHE CKOopocTed. MHTepBanm Mexmay
COOBITUSIMUA U €70 MHBAPHAHTHOCTb.

JAunnamuka

Cwuia u macca, cynepro3unus cuil. [lepBrsiii 1 BTopoi 3axkoHbl HboTOHA. YpaBHEHUS TBUKEHUS,
pOJib HAYaJIbHBIX YCIIOBUM, MpUHLMN AeTepMUHM3MA. [IpuMepbl pelieHus ypaBHEHUH JBUKEHUS.
JIBu>keHue Ten B IOJI€ CUJI TATOTEHMsI, SBJIEHUE HEBECOMOCTH B CIIyTHUKax. /luHamuka ciensuiux
cucteM. MimnyJibc, 3aKOH COXpaHEHUs1 UMITYJIbCa JJI1 MEXaHUYECKOM CUCTeMBbl, TpeTul 3akoH HbproToHAa.
B3aumopeiicteue Ttenm uepe3 mosie. OOmas ¢GoOpMyIuMpOBKa 3aKOHA COXPAHEHHUS HMMITYJIbCa.
Kunernyeckast sHeprusi MaTepuaibHOM TOUKH, CBS3b €€ C KOMIIOHEHTaMH BEKTOpa nMItysibca. Pabora u
MoTeHIMaNbHast 3Heprusi. PaboTta mepemenieHns MaTtepuaIbHOH TOYKM MO KPUBOJIMHEHHOMY ITyTH.
[loTeHumanpHple CHJIBI, BBEICHUE IMOHATUSA MOTEHUMAalda I B3aUMOJACHCTBYIOLIMX  Tell.
[MoTennmanbHas QYHKIHS, MOTCHIMATbHAS MTOBEPXHOCTh. CBS3b KOMIIOHEHT CHJIBI M MTOTCHIIUATHHOU
¢bynkuuu. [loTeHuunanpHas siMa U yCJIOBUE YCTOWYMBOrO paBHOBecHs. HeBO3MOXKHOCTh paBHOBeECHS
CHUCTEMbl B3aUMOJICUCTBYIOIIMX CTAaTUYECKUX TOYEUHBIX JJIEKTPUUECKUX 3apsaoB. [lpunimn
IUIOTHEHIIeH ynakoBKU UM OOBSCHEHUE MPOCTPAaHCTBEHHBIX GopM KpucTtaiwioB. KondopmannoHHsii
aHaJIU3 MoJIeKyJl. MOMeHT cuiibl. JluHaMKKa BpalieHNus TOYKU U TeJla BOKPYT IOCTOSIHHOM OCH, IOHATHE
O MOMEHTE MHEPLHUH MaTEepPUAIbHOW TOYKM WU Teja. YPaBHEHUE JIBHKEHUS BPAIAIOIIETOCsS BOKPYT
HEMOJBMKHOM OCH Teina. MOMEHT UMITyJIbCa, CBSI3b €r0 KOMIIOHEHT C KHHETHYECKOM JHEprueit
BpanieHus. lI3MeHeHne MoMeHTa MHEPLMH Tejla MPU NEPEHOCe OCU BpauleHus. [ J1aBHbIe MOMEHTBI
MHEPLUHH U YyCTONUYHUBOCTh BPAILLEHUS TeJl. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA TEJIa U CUCTEMBI TEJ.
Oco0eHHOCTH KOHCTPYKIIMU BEpTONIEeTOB. [ Mpockonsl U ux npuMeHenue. LleHTp Macc u ypaBHEHHE €ro
IBUKEeHMs. PasneneHune mocTynaTeNnbHBIX M BpallaTeldbHBIX JBIKEHUI TBepaoro tena. [lapa cui.
Cucrema ypaBHEHUN I ABUKEHUS TBEPIOIO TEJIA U €r0 KHHETUYECKAsl SHEPTUsl. 3aKOH COXPAHEHHS
SHEPTUH U €T0 CBA3b C PABHOMEPHOCTHIO TEUEHUSI BpEMEHHU. J|BUJKEHUE CHCTEM CO MHOTUMH CTETIEHSIMHU
cBoOobl. dynkmus Jlarpanka u ypaBHeHus Jlarparka. [IpuHIIMIT HAUMEHBIIIETO TSHCTBUS.

JAnnamuka 00JbIIMX CKOPOCTEH

[Tpunuun otHOocUTeNbHOCTH B ¢usuke. Penstuucrckuii ummynsc. [IpeoOpa3oBanue sHepruu-
nMIrysiabca. Macca U ee CBsA3b € DHEpPruey Nokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMozeiicTBust dacteil. HeapnmutuBHocTh Macchl. JlepekT maccsl u sHepretuka. Kunernyeckas
SHEPTHUsl B PEISATUBUCTCKOM MEXaHUKE. Y PaBHEHHE JBUKCHUS MaTEpUAIbHON TOYKU B PEIIATUBUCTCKON
MeXaHuKe. [[BrkeHrne MarepuanbHOM TOYKHM O] ACHCTBUEM MOCTOSIHHOW chibl. CKOPOCTh CBETa KaK
npeJenbHasl CKOpocTh. HacTUIbl ¢ HYJIEBOW Maccod NMOKosA. [IpuHUWI 3KBUBAJICHTHOCTH U TEOPHS
MIPOMCXOXKACHHS CUII BCEMUPHOTO TATOTEHUSI.

Kosie0anus 1 BOJIHBI

Konebanuss Kak dYacTHBIM CIly4ail JBFWOKCHHS, YCJIOBHS TIOSBJICHHS KoOJIeOaHMHA. YpaBHEHHE
JIBYKEHUS TIPYKHMHHOTO MasiTHUKA U €r0 perieHue. ['apMoHnueckoe KoyiebaHnue 1 ero XapaKTepUCTHKH.
VYpaBHeHHe OBUKEHHS (PU3NYECKOTO0 MAasATHUKA U €r0 pelieHre, MaTeMaTHUYeCKU MasTHUK. DHEprus
rapMOHMYECKHX KojeOaHui. BbIHyXJeHHblE Koyie0aHMS U SBJICHHE pe30HaHca. Pe3oHaHC Kak
nposiBieHue  Oudypkanuu.  ABTokonebanusa.  [Ipumepbl  MpOSIBIEHHS ~ PE30HAHCHBIX |
aBTOKOJICOATENbHBIX SIBICHUN B )KMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas mepepaya >HEPIUU B
CHUCTEME OJIMHAKOBBIX CBSI3AHHBIX MASITHUKOB. BOJIHBI B yIIpyrux cpenax, JUHEHHbIE, TOBEPXHOCTHBIE
1 00BEMHBIC BOJIHBI, TIOTIEPEYHBIE M TMPOOJIBbHBIC BOJHBI, (DPOHT BOJHBI, TUIOCKHE U CHEpUIEeCKHe
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BOJIHBI. AHaTUTHUYECKas 3amuch Oeryiieil BonHbel. BonHoBoe ypaBHenue. [lepenoc sHeprum Oeryieit
BostHOW. CrnokeHne xonebanuii u BoyH. KorepeHTHbIE MCTOYHHMKH BOJH. MHTepdepeHuus BOIH OT
TOYEUYHBIX KOTE€PEHTHBIX HUCTOYHUKOB. Y CIIOBUS MOSIBJICHUS MAaKCUMyMOB U MUHUMYMOB. ClOXeHue
KpyroBbIX U cepuueckux BosH. [locTpoeHue (poHTa BOJIHBEI MO NpUHIMIY |loiireHca, MOBEeAECHUE
(bpoHTa BOJTHBI B HEOAHOPOIHOM cpene. OTpaxkeHue u npenomienue BonH. [Ipunnun @epma. BeiBon
3aKOHa IIPEJIOMJICHUS BOJIH Ha I'PaHHUIIE IBYX cpel Ha ocHoBe npuHuuna ®epma. [Ipuanun depma kak
YacTHBIA Cilydail oOllero mpuHIMIA MUHMMakca. [losiBiIeHHEe OTpa)KeHHBIX BOJIH B HEOAHOPOJIHBIX
cpeliax, CI0XEHHE BCTPEUHbIX BOJH U 0Opa3oBaHHe CTOSUYMX BOJIH. [lepexoqHoe cocTosiHuE U Bpems
penakcanyuy. CBs3b IIMH CTOAYUX BOJH C PasMEPAMU CpEAbl, AMUCKPETHOCTb JJIUH CTOSAYUX BOJIH.
KBanroBanue. YnpasieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

DJIeMeHThI CTATHCTHYECKOH U MOJIEKYJIAPHON (pu3nku

Muxkpockonuyeckrue 1 MakKpOCKOIMUYecKre siBjeHus. MaeanbHplil ra3 Kak cTaTUCTUYECKasi CUCTEMa
MHOrHUX 4actull. /laBnenue, o6beM U TeMIiepaTypa raza Kak 00001eHHbIE XapaKTEPUCTUKN COCTOSIHUS
raza. PaBHOBecHble M HEpaBHOBECHbIE COCTOSHHS Traza. OOpaTumble M HEOOpaTUMBbIE IPOLIECCHI.
Juarpamma JaBiieHHe-00beM. DKCIIEpUMEHTANIbHbIE Ta30Bble 3aKOHBI, 00OOIEHHBIN ra30BbIH 3aKOH
(YpaBHEHHME COCTOSIHUS MI€aIbHOrO Ira3a). BbIBo ypaBHEHUS! COCTOSHUS UACAIBHOrO ra3a Ha OCHOBE
KMHETUYECKUX MpeAcTaBiIcHU. PU3NYECKUN CMBICH IOHATHS TEPMOJMHAMUYECKOW TEMIIEPaTyphI.
Pacnipenenenne n»Heprum mo creneHsM cBoOoael. Pacnpenenenus MakcBemna u bosibiMana,
O0apomerpudeckas dopmyna. HepaBHoBecHble mporiecchl. duddysus, muddys3us yepe3 MemMOpaHsI,
OCMOC, OCMOTHMYECKOE [aBJIEHHE U €ro pPOJib B KU3HEAEATEIBHOCTU pacTeHuil. Teronepenaya.
BuyTtpennee  TpeHue.  BplpaxkeHHe ~— HEpaBHOBECHBIX  IPOLIECCOB  uepe3  000OIIeHHBIE
TepMoAuHaMuueckue cuibl. CooTHoweHue B3auMHocTH OHcarepa. PeanbHble rasbl, ypaBHeHue Ban-
nep-Baanbca, KpuTuyeckas TOYKa, peaJbHbIE HW30TEPMbl, CXKWKEeHHE ra3oB. Dnykryanuum u
camMoopranu3anys npu (Gpa3oBoM Hepexoje raz-XuakocTb. JKUAKOCTH, TOBEPXHOCTHOE HATSDKEHHE B
KUIKOCTAX, OXJAXKICHHE >KUAKOCTH IPH HUCHAPEHUH, TEPMOPETYJSALHsS PACTEHHM U KUBOTHBIX.
CMmaunBarolye 1 HecMa4MBaroNIue XuAKocTH. Kanwuisipasie sBinenus, popmysa Jlamnaca.

DJIeMeHThI TePMOJIMHAMMKH

[lepBoe HauaI0 TEPMOIUHAMUKH, U30TPOLIECCHI, aANA0ATUIECKHIA MTPOIECC, OXTAKIACHNE I'a30B IIPH
aanabaTUYeCKOM PaCIIMPEHHUH U MOyYeHHe HU3KUX TeMIieparyp. YpaBHeHue [lyaccoHa u ero BBIBOI.
Kraccuueckas Teopusi TEMI0EMKOCTEHN, TPUUMHBI OTKJIIOHEHHSI PEATIbHBIX TEIJIOEMKOCTEN KaK (PyHKIIMU
TEMIEPaTypbl OT pe3yJbTaTOB KIaccHueckod Teopuu. PaboTa wuaealbHOrO Tra3a B pa3IUYHBIX
nporeccax. ObparumMpie U HeoOpaTuMbIe MUKIBL. TeroBeie MamuHbl ¥ UK KapHo, BTopoe Hadaio
TepMoaMHAMUKUA. KoMmpeccMOHHbIE XOJOJMJIBHUKM W TEIUIOBBIE HACOCHL. OHTPONMS KAk
TEPMOAMHAMMUYECKUN MoTeHIuan. Popmyna JUisi SHTpONMM HjaeanbHOro rasza. Teopema KaphHo u
00001IIeHe TIOHATHUSA DSHTPONUU KaK TEePMOJMHAMHUYECKOro moTeHIMana. CBS3b DSHTPONUU C
MHUKPOCOCTOSIHUSIMU HJ€abHOr0 ra3za. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUHU. DHTPOINHUS U CTENIEHb
BbIpOkJIeHUs cucteMbl. opmyna bonbiimana. DuTponus u nHGopmaius. Bo3pactanue sHTponuu npu
HeoOpaTHMBIX Ipolleccax Ha MPUMEPE BbIPABHUBAHUS TEMIIEPATYphl IBYX HAaXOJSALIMXCSA B KOHTAKTE
HarpeTbIX TeJ U IPU BIPaBHUBAHUM JJABJICHUH B IBYX 4acTAX cocyza ¢ ra3oMm. [lepBoe u Bropoe Havasna
TEPMOJIMHAMHKH, U JKUBBIE OpraHu3Mbl. [IOHSATHE O TepMOAMHAMHUKE HEOOPATHMBIX IIPOILIECCOB U
OTKPBITBIX CUCTEM. DHTPONHUS B CUCTEME OPTaHU3M - OKpYy»Karoas cpena. [[pon3BoacTBo S3HTponuu B
HEpaBHOBECHOMU cpezie U Teopema lIpuroxuna.

Pasjen 2. DiieKTpU4ecTBO U MArHETU3M

DJleKTPpUYECKHe U MATHUTHBIE SIBJICHUS

[lonsiTHE O MONAX, MOJISI CKAIAPHbIE W BEKTOPHBbIE. XapaKTEPUCTUKUA BEKTOPHBIX MOJEH:
HaIpsHKEHHOCTb, MOTOK, IUPKYJISLUS, CHIOBBIE JIMHUM BEKTOpHOro mnossd. Cynepno3unus mojei,
3apsi/ibl, 3aKOH COXPAaHEHHUS 3apsi/i0B.

BzaumopeiicTBue HEMOABMKHBIX M ABMKYIIUXCS 3apsAa0B, PU3NUECKUN CMBICII MAarHUTHOTO TOJIA.
[Tone Toueunoro 3apsaa (3axkon Kynona) u cucrems! 3apsi10B. [lose mumnosns. D1eKTpocTaTUIecKoe mose
MOJICKYJIBI U XUMHYeCKne peakmuu. HTerpanbaas Gopma 3akoHa Kymona, Teopema ["aycca (mepBoe
ypaBHeHHe MakcBenna). BeBog Qopmyn uis  HampsHYKEHHOCTH  DJIEKTPOCTATHUECKHUX — IOJIeH
3apsHKEHHOTO NPSMOTrO TMPOBOJA, IUIOCKOCTH, KOHJeHcaTopa. Pabora mnepemenieHust 3apsia B
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ANEKTPOCTATUYECKOM I10JI€, IOHATHE NTOTeHLMana. Bropoe ypaBHeHne MakcBea Juisl 3JIEKTPOCTATUKH
B HMHTETpalbHOW (opme. DieKTpudeckass €MKOCTh OJHOTO TPOBOAHHMKA M JABYX IPOBOJHHKOB,
KOHJIEHCATOPbl, padoTa Mo 3apsi/iIke KOHAEHCATOPOB. DHEPIHUs IIEKTPOCTaTHYEeCKOro nosst. MizmMeHnenue
HAIIPSKEHHOCTH AJIEKTPUYECKOTO IOJIS MPU BBEIACHUM JIUAIEKTPUKA, MOJIAPU3YEMOCTh JUAICKTPUKA,
JIURJIEKTPUYECKasl TIPOHULIAEMOCTh. MI3MeHeHne AMAIeKTPUIECKON NPOHULIAEMOCTH IIPH XUMHUYECKUX
PEaKIusIX ¥ HCIOJBb30BaHUE TOr0 dPdexTa. DIEKTpUIecKoe 1mosie B mpoBoaHuKax. [loraTtue o Toke
IIPOBOJIMMOCTH, BEKTOP TOKa M cuiia Toka, nuddepenunansuas gopma 3akona Oma. Ilepoe npaBuio
Kupxroga. IIpuunna nosiBaeHus 3JIEKTPUUECKOrO TOKA B MPOBOJAHUKE, (GU3NUYECKUN CMBICT MOHATHUS
CTOPOHHMX D3JIEKTpUYECKUX cui. BeiBoj 3akoHa Oma g Bceil nenu. Bropoe mpasuio Kupxroda.
MarautHoe 10Jie NPSMOTO TOKA, OOBSCHEHHE €ro IOSIBICHHS Ha OCHOBAaHUU PEJSITUBHCTCKUX
npenacrasiaeHui. MIHTerpanbHblie ypaBHEHHs MakcBeuia Juist HOCTOSIHHBIX MarHUTHBIX oJiel. [Ipumepsr
BBIUMCIICHUS]  HaNpsHKEHHOCTEH  MarHurocraruyeckux mnoieil. 3akoH  buo-Casapa-Jlamnaca.
BsaumoneiicTBue noseit u 3apsnoB (TokoB). @opmyna JlopeHua is cuiibl, JeicTBYOIIEH Ha 3aps]] O
CTOPOHBI JJIEKTPUYECKOTO M MAarHuTHOrO mnosei. lIpuHoun neicTBHs Macc-CIEKTPOMETPOB M HX
INPUMEHEHUS B XUMMU. VHIYKIHMOHHBIE SBJIEHUS, TpaHC(hOpMATOpbl, (U3NYECKHE NPUHLMIIBI HX
neiictBus. Okcrparoku. I[lonmHas cuctema HMHTErpainbHBIX ypaBHeHUM MakcBemia. CMBICT 4JIEHOB
CUCTEMBI YpaBHEHM MakcBesula, ONUCBIBAIOIINX SBJICHUS, CBSI3aHHBIE C U3MEHEHUSAMH 3JIEKTPUUECKUX
Y MarHUTHBIX BEJIMYUH BO BpeMEHH. B3auMOCBS3b 3JIEKTPUUECKUX U MAarHUTHBIX [IEPEMEHHBIX MOJIEH,
JJIEKTPOMAarHuTHOE 1oJe U usnydeHue. [lonsa nermxymuxcs 3apsanoB. M3nydeHne 3J1€KTpOMarHuTHOIO
I10JIs1 HEPAaBHOMEPHO ABMXKYIIUMCs 3apsaoM. «llapamoke» atoma.

Pa3nes 3. Ontuka u aromHast puznka

DJIEKTPOMATHUTHOE M3JIy4YEeHHE H ONITHKA

CB00OOIHOE 3IIEKTPOMArHUTHOE I0JIE U €ro CYIIECTBOBAHUE B BUJE HJIEKTPOMArHUTHOM BOJIHBI.
[TonepeyHOCTh 31EKTPOMArHUTHBIX BOJH. CKOPOCTh PAacIpOCTPaHEHMsI AJIEKTPOMATHUTHBIX BOJIH U
criocoObl ee u3mepenus. lllkana snekrpoMarHuTHbIX BOJIH. CrIOCOOBI T€HEpAaLUU U UCIOJIb30BAHUE B
HayKe ¥ TEXHUKE BOJIH Pa3JINYHbIX YACTOT.

SIBreHus1, onuchbIBaeMble BOJHOBOM Teopueil cBera. MHTepdepeH1ys cBeTa, YCIOBUSA MOSBICHUS
CTaTUYECKON HWHTEePPEPEeHIIMOHHON KapTUHBI, WHTep(EpeHIuss Npu pas3aeieHud (poHTa BOIHHI,
IIPOCBETIICHUE ONTUKHU, UHTEp(epoMeTprl U UX Hcnosb3oBaHue. Dypbe-cnekTpomerpsl. [loHsTHE O
ronorpadpun. Jdudpakuus, mudppakuus Ha mend. DoKycHpOBKa 3JIEKTPOMArHUTHBIX BOJIH MU CBS3b
pasmepa JIUGPAKIMOHHOTO TMATHA C pa3MepaMu peduiekTopoB. OCOOEHHOCTH OpraHu3aluu
PaIMOJIOKAIIMOHHON CITyKObl. YCIIOBUS TEpexoJa OT BOJHOBOW ONTHKH K T€OMETPUYECKON. 30HBI
®penens, 30HHas acTuHka PpeHens Kak (GOKyCUpyromuil a1eMeHT. JudpakiuonHas pemeTka Kak
JUCHeprupyomas cuctema. AHajlu3 cocTaBa CBETa MO JUIMHAM BOJIH. PeHTreHoBckas AuQpakius,
noHATHE 00 00paTHBIX AU(PAKIMOHHBIX 3a7jauaX, pEeHTTEHOCTPYKTYPHBIM aHaIU3 U €ro 0COOEHHOCTH
MPUMEHHUTENFHO K OuojorudeckuMm oOwektam. IIpoctpanctBennast crpykrypa JHK u PHK.
JudpakiimoHHBIN Ipeaesn pa3pelaromieil CliocOOHOCTH ONTHYECKUX MPHUOOPOB.

CBerT U BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/ielieHNe YHEPIHU Ha IpaHuIle pasaena ¢as,
PE30HAHCHBIN XapakTep B3aUMOJEHCTBUS CBeTa U BellecTBa. /lucnepcus, kiaccudeckoe 0ObsICHEHHE
3aBHUCUMOCTH KOX((UIMEHTA NPENOMICHHS CBETa OT JUIMHBI BOJHBI TAJAIOIIETO CBeTa. SIBieHune
JBOMHOTIO JIy4elpeslOMIICHUS, MTOJIIPU3alus CBETa KpUcTaulaMy. [1o1sipr30BaHHBIN CBET, ONITHYECKAs
AKTHUBHOCTb, CaxapOMETpHUs, HCIIOJIb30BAHUE SIBJICHMS BpAILECHHUs IUIOCKOCTH IIOJApU3ALMMU B
MoJieKyJIsipHOi 6ronorun. ®oro3ddext u kBaHToBas npupoja csera. Kpyr sBineHuid, 00bICHUMBIX C
KBAaHTOBOM TOYKH 3pPEHHsI, MUKPOCKOIIMYECKOE M MAaKPOCKOIMYECKOE B ONTHKE. J[BOMCTBEHHOCTH
IIPUPOJIBI CBETA. 3aKOHBI MOTJIOIIEHUS CBETA, MOHATHE O HETMHEHHBIX 3¢ (dekrax. OCHOBHBIE 3JIEMEHTHI
KOHCTPYKIIMU CIIEKTPO(OTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBHCHMOCTh OCBEIEHHOCTH OT BHJA
OCBETHUTENEH.

DJIEeMEHTBI YYeHHS 0 CTPOCHHMH BellecTBa
OcobeHHOCTH TMOBEJNEHUs] MHMKpouyacTHll. IIpMHIMMIBI oOnucaHWs TOBEAEHUS MHUKPOYACTHIL,
BOJIHOBast (DyHKIMS, COOTHOIICHHE HeompeneneHHocTedl, BomHa nae bpoima. Iloctynarer Bopa.
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VYpasuenue llpeaunrepa (BpeMeHHOE U CTALIMOHAPHOE), PU3HMUECKUIT CMBICI BXOJIAIINX B HETO YWICHOB.
Pemenue cranumonapHoro ypaBHenus lllpeaunrepa juisi yacTHIBI B OJHOMEPHOM IOTEHIIMAIBHOM
AIMKE W YaCTHUILBI HA OKPYXXHOCTHU. YCIIOBUS MOSIBICHHUsS KBAaHTOBBIX SIBJICHWN. BinsHue mMaccel u
o0JacTy JIoKaIu3auuy 4acTull. /[BymepHas nmoTeHIMalbHas siMa, BBIPOKIECHHE KBAHTOBBIX COCTOSIHUN
U CHATHUE BbIpokAeHUs. [loTeHnanpHas sMa KOHEUHOH IITyOMHBI M BIMSHUE €€ TITyOUHBI U IIMPUHBI HA
YPOBHU SHEPruu 4YacTHUIbl. BO3MOXKHOCTH JIOKalIM3alMM YacTULbl B MPOCTPAHCTBE. TyHHEIbHBIN
s dexT. 3anomHeHue ypoBHeW M npuHuun llaynu, momHas 3HEpPrus COBOKYIMHOCTH 3JIEKTPOHOB B
KBaHTOBOI cucTeMe. YpOBHM OJHEpPrud B aTOME BOAOPOZAA, IEPEeXOJbl MEXIY YPOBHIMH.
WHauBuayanbHOCTh CHEKTPOB aTOMOB M AMHCCHOHHBIM CIIEKTpalbHBIM aHaiIM3. Meramumyeckas
MOJIESIb MOJIEKYJIbI U OOBSICHEHHE KOppeJSIMM LBETHOCTU BemiecTBa U 3(QeKxra conmpsuKeHus
XMMHMUYECKHUX CBA3€H B MoseKyJax. HopmanbHas U MHBEpCHas 3aCEI€HHOCTb KBAaHTOBBIX COCTOSHUM.
[lornomenue, COHTaHHOE U BbIHYXAEHHOE u3iydeHud. Koapouuuentsr OitHiureiina. dopmyina
[Inanka. Ycunenue csera npy MpOXOXKACHUH YEPE3 HHBEPCHO 3aceleHHyo cpeny. [lonsaTue o nasepax.

duznyeckas MpUPoJIa XUMUUYECKONW CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOIO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSACHEHHE NPUYMH IOSBICHUS MPOCTPAHCTBEHHBIX (hopM Mousekyn. [IpuHumn
MaKCHUMaJIbHOTO NepeKpbIBaHus. BHyTpeHHee BpallleHHue B MOJIEKYJaX U €ro posib B OMOXMMHUYECKUX
peakuusx. /[BuxeHue 4yacTul B MHOTOATOMHBIX MOJIEKYJIaX M BUIBI MOJIEKYJISIPHOM CHEKTPOCKOIIUH.
CumMMeTpHs MOJIEKYJI U MOSIBJIEHUE MpaBUil 0TOOpA.

@DOTOXMMHUYECKHE peaKIMM M OCOOCHHOCTHM IOTEHIMAJIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YK/IEHHBIX AJIEKTPOHHBIX COCTOSIHMWA B MoOJjeKyjiax. Pacmaa monexyn mpu (pOTOBO30YXKICHUSX.
®dusnueckas npupona ¢GorocuHTe3a. TpaHCHOPT SHepruuM npu ¢GoTocuHTe3e. 30HHAs CTPYKTypa
JJIEKTPOHHBIX COCTOSHUI KPUCTAJIOB. 3aIllOJHEHHBIE M HE3AIIOJHEHHbIE 30HBI. YpoBeHb Depmu.
IIpoBoIHUKY, TOTYIPOBOAHUKU U TUAIEKTPUKH. OCOOEHHOCTh POBOJMMOCTH B IOIYIIPOBOIHUKAX.

CucremaTuka 3J1€MEHTAPHBIX YAaCTUL. 3aKOHBI B3aUMOIIPEBPALLEHUI YaCTHULl, SJAEPHbIE PEaKIHH,
nedext maccel. CTpoeHue siziep, siIepHbIe CHIIbl, YCTOHYMBbBIE M HEYCTOWYMBBIE sA/]pa, €CTECTBEHHAs U
HCKYCCTBEHHAast PaaMoOaKTHBHOCTD. 3aKoHbI paZvoaKTUBHOIO pacnana. [TpuHLIMIIBI
paZlMOaKTUBALIMOHHOIO aHanu3a. «MeueHble» atombl B Ouosioruu. IlyTw mcmonb3oBaHUsS saepHOM
SHEpPTrUH.

3aKoHOMepHOCTH pPa3BUTHS

[lonatue o0 »HBomonuu B (U3UKE, OWOIOTMM M JPYIHMX Haykax. I[IpOTHBOIMONIOXHOCTB
HaIPABJIEHHOCTEN ITHX HBOJIIOLIMOHHBIX NporeccoB. Iyt npeononenus npoTuBopeyus.

Bpewms B knaccuueckoMm Mupe. Poib neproauueckux U HEMepruoIu4YeCKUX MPUPOAHBIX IPOIIECCOB
B (OpMHpPOBaHMM TOHATUS BpeMeHU. VIHBAapMAaHTHOCTh NPOCTEHIIMX (PU3MUYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE MTPOLIECCH] B CIIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpenbl BpeMeHU. Porib ciay4aiiHbIX (akTopoB B (OpMHUpOBaHMU CTpenbl BpemeHu. Diaykryanuwu,
MOSIBICHHE CAMOOpTaHU3allMM B  OTKPBITBIX CHCTEMax M TepepacTaHue (iuyKkryanuu B
Makpockonuueckuit a¢pext. Ponp 6udypraunii. [loBenenue sHTpONUN B OTKPBITHIX CUCTEMAX.

JonmoIHUTEJbHOCTh, COOTBETCTBHE, MNPOrHo3. OOMHOCTHL (PYHIAMEHTAJIbHBIX BBIBOJIOB
(puzuxku

[IpuHIMI TOTOTHUTEIBLHOCTH U €r0 BCEOOIHOCTb. Vcnonb30Banne Mojienel ABIeHUI 1 00bEKTOB
B IIpOIlecce O3HAHUS KaK CIICTBUE PUHIIMIIA JOMIOJHUTEIHOCTH. OOpaTHbIE 331a4H, CyObEKTUBHBIN
¢dakTtop mpu wux pemeHud. OrpaHMYEHHOCTh MPHHLMINA JIOKA3aTeTbHOCTH B Hayke. [IpuHIMI
COOTBETCTBUS, HAOJIOJaeMble U HEHAOII0JaeMble BeJIMUUHBI B (pu3nke. TpedoBaHus K pOPMUPOBAHUIO
¢usnveckux Teopuid. PacmmpeHHoe TOHMMaHHWE TpHHLOMNA JaeTepMuHH3Ma. CrydaiiHoe U
3aKOHOMEPHOE B IPUPOJIE U TPEEIIbl IPUMEHUMOCTH HAyYHOI' 0 MPOorHo3a. HayuyHslii MpOrHo3 B HayKe
00 oOmiectBe. @usnka u kubepHeruka. Crneasiiye CUCTEMbI U YIIPaBIICHUE.

4.2. Conep:xaHue JeKI Uil
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ConeprkaHue JeKINN

Koxa-Bo
4acoB

OBouTIOLIUS ¥ COBPEMEHHbIE MO/IeH (hr3nyeckoi KapTuHbl Mupa. CoBpeMeHHas
¢u3rMka Kak KyJabTypa HAONIOACHUHA, MOJEIUPOBAHUS, IKCIHEPUMEHTATbHOIO
UCCJIEIOBAHMSI M KOJIMYECTBEHHOTO ITPOrHO3MPOBAHUS SIBJICHUM Npupozsl. Poib
¢u3MKM B Pa3sBUTUM TEXHUKM M arpONpPOMBILIUIEHHOTO IPOU3BOJCTBA.
Kunematuka MarepuanbHOM Toukd. KoopaMHATHBI METON  ONMCAHUSA
nBrkeHn. Kunematuueckoe ypaBHeHHE ABMXKEHUS U ONPEJEIIsIEMbIE 110 HEMY
KMHEMAaTUYECKUE XapAKTEPUCTHKHU.

BexTopHblii ciocod onucanus 1BUKeHUIl. BekTopsl nepemenienus, CKOpOCTH,
YCKOpPEHUs. YTJIOBbIE XapaKTEPUCTUKH JBUKEHUS 110 OKPYKHOCTU. DJIEMEHTBI
PEIATUBUCTCKOMN MEXaHUKH. ITocTynatel CIIEMAaJIbHON TEOpUHU
otHocuTenbHOCTU.  IIpeoOpasoBanust  Jlopenuna. CroxeHue CKOPOCTEH.
OTHOCHUTENBHOCTD JJIMHBI OTPE3KOB U JUIUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

JlnHamuKa MaTepuaabHOM TOUYKM U IOCTYNATEIbHOIO ABUXKEHUS TBEPIOTO TEA.
[Ipunnun otHOcUTenbHOCTH. 3akoHbl HproTona. Buabl cumin.  JImHamuka
BpallaTeNbHOrO JABMXKEHUSA. MOMEHT cuibl. MOMEHT HHEepUUU. 3aKOHbI
COXPAHEHHUs UMITYJIbCA U MOMEHTA UMITYJIbCA.

I/IHepLII/IaJILHbIe U HCHUHCPUUAJIBHBIC CHCTCMBbI orcuéra. CHIbI HHCPLUU TIPpU
PAa3JIMYHBbIX BUAAX ABUIKCHUS

Pabora, momHoCcTh M 3Heprus. MexaHudeckas paboTa M MOIIHOCTH MpPHU
NOCTYIaTeJIbHOM M BpAILIaTeNIFHOM JBIKEeHHAX. KuHeTnueckas sHeprus u
TeopeMa O KWHETUYECKOU SHEPIrUH.

KoHcepBaTuBHbIE CUIIBI U IOTCHIMANIBHAS dHeprus. [IpuMmepsl noTeHIMaNbHbIX
1oJiel. 3aKOH COXpaHEHUs JHEPIHH B MEXaHHKE.

Mexanuueckue Konebanusa. KuHemMaTHka TapMOHMUYECKUX  KoJeOaHU.
CrnosxeHue KosiebaHuil. AKyCTHUYECKHE PE30HATOPBI.

JlunamMuka rapMoHMYeckuX KoseOanuid. [luddepeHnmanbHoe ypaBHEHHE
KoneOaHui. 3aTyxarolue U BBIHYXJICHHbIE KoyieOaHus. MexaHMuecKHid
pe3oHaHC. MasTHUKH.

Mexannyeckue BosHbBL. BonHoBoe ypaBHenue. Buawl BosH. MHTepdepenus,
Judpakius 1 aucnepcus BojH. BonHbl v uHpopManus.

10.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. VneanbHblil ras.
OcHoBHoe ypaBHeHne MKT u ypaBHeHHE COCTOSIHUSI J€aIbHOTO rasa.

11.

ArperatHble cocTosHUS U (ha3oBble mepexoipl. PeanbHble ra3sl. CxKKeHHE
ra3oB. OcoOeHHOCTH >XUAKOTO cocTosiHus. CTpoeHne KpucTamioB. JledexTs
KPHUCTAJUINYECKOTO CTPOeHHUs. [IpOYHOCTh M TIIACTUYHOCTb.

12.

Asnenust nepenoca. Juddysus, TEemmonpoBogHOCTs W BHYTPEHHEE TpPEHUE.
MouekyIIpHO-KMHETUYECKAasi TEOPUS SIBJICHUM MepeHoca.

13.

OCHOBBI  TEpMOJMHAMHUKU. BHYTpeHHsSsI »Heprus ¢ TEpBOE  HAYalo
TepMOJAMHAMUKHA. PaboTa M TEmIOEMKOCTh Ta3a MPU PA3TMYHBIX IpoIleccax.
Bropoii 3akoH TepMoAMHAMHKU. TErniaoBblE [BUTaTENM M XOJIOJUJIbHbBIC
MamuHbl. KIIJ[ TenmoBbIX ABUTaTENned U CTATUCTUYECKUH CMBICT BTOPOTO
3aKOHa TepMoAuHaMUKU. [IoHaTHe sHTponuu. TpeTuil 3aKOH TEPMOAMHAMUKH.
DJIeMEHTHl OMOYHEPTETHKH.

14.

DnekTpuyeckuii 3apsia. BzaumopeiicTBue 3apsaoB. DIEKTPOCTATUUECKOE TIOJIE.
Bekrop Hanpsok€HHOcTH. Pacu€r asnekTpocratmyeckux mosiei. Ilorenuman
aJIeKTpocTaTuyeckoro moijs. Pabotra 1o mepeMenieHuio 3apsgoB B
JEKTpOCTaTUYeCKOM  mose. [loTeHmman W rpagueHT  NOTEHLMAJA.
OKBUIOTEHIMAIbHbBIE TTOBEPXHOCTH.
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15.

BemectBo B anekrpuueckoM nose. [lonspHble M HENONSApPHBIE MOJIEKYJIBL.
Ilomsipuzanuss  nuanexkTpukoB.  Bekrop  cmemenus.  IIpoBogHuku B
JNEKTPOCTATHYECKOM MOJI€. DIEKTPOEMKOCTh IPOBOAHUKOB. KOHIEHCATOPBI.

16.

[TocTostHHBIN SHEKTpUYECKUd TOK. 3akoH OMa. DIEeKTpOABMXKYINAs CHIIA.
[TpaBuna Kupxroda v pacuéThl 371eKTPUYECKUX LIETICH.

17.

Knaccuueckass Teopusi anexkTponpoBogHOCTH. BbeiBon 3akoHa Owma. Ilpupona
cBepxipoBogumoctu. Hocurenn Toka B pa3iMuHBIX MIPOBOJHUKAX. DIIEMEHTHI
Teopun  anekTporpoBogHoctu. [lomynpoBoanuku. I[lomynpoBoIHUKOBBIE
npuOOpBHI.

18.

OneMeHThl (U3N4ecKoil meKTpoHuKU. KOHTakTHbIE sABICHMS B MeTalaX U
MOy IPOBOJHUKAX. VYenexu COBPEMEHHOM IIOJIYIIPOBOXHUKOBOU
KOMIIbIOTEPHON TeXHUKH. BUOTOKHM U GMOMH(OpPMATHKA.

19.

MarnutHoe 1ose.  B3auMOAEHCTBHE  JJIEKTPUYECKUX TOKOB. Pacyérel
MarHuTHBIX nojei. 3akoH buo-Casapa-Jlannaca.

20.

MarnuTHbie CBOMCTBa BemecTBa. Jua-, mapa- u geppomaraeTuku. [{omMeHBI.
Depputhl. ITEKTPOMArHUTHBIE CENAPATOPhI B arPOMHKEHEPUH.

21.

JleiicTBiE MAarHMTHOTO TIOJII Ha OJJIEKTPUYECKUH TOK H ABWKYIIHECS
3apspkeHHbIe yactuinbl. Cmia Ammepa u cuna Jlopenma. Dddext Xomma.
DNEKTPOIBUTATEIH.

22.

DJiekTpoMarHuTHas uHaykius. 3akon dapanaes u npaswio Jlenma. Mexanusm
Bo3HMKHOBeHUs JJIC wunaykuuu. ['enepatopel rapmonuueckoit JIC wu
tpanchopmaTopbl. UHIYKTUBHOCTh MPOBOAHUKOB. DHEPrUsl MArHUTHOTO TOJIS.

23.

[TepemenHsbIil anexkTpudeckuil Tok. Llenu nepemenHoro toka. 3akoH Oma i
Henei InepeMeHHoro Toka. [lonHoe compoTHBIIEHHE IIEPEMEHHOMY TOKY.
Bekropnas nuarpamma. Pe3oHaHC B LIETISIX IEPEMEHHOIO TOKA.

24,

DnekTpomarauTHoe mosie. O6o00menne 3akona @apanes. 3aK0H MOJHOTO TOKA.
Tok cmemieHns. DIIeKTpOMarHuTHbIE BOIHBL. Y paBHeHUsI MakcBesuia. CucreMa
ypaBHeHU MakcBemna B AuQQepeHnrnaIbHol W HHTErpanbHON (opmax.
Bexrop YmoBa-IlolinTuHra. JlaBienue cBera.

25.

INapmonnueckuit ocruuiaTop. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHHUS.
3aryxaromnye 1 BEIHYXIeHHbIE KojieOanus. PesoHaHc.

26.

I'enepanus, nepenaya M NPUEM  AIEKTPOMArHUTHBIX BOJH. OTKpPBITHIN
KosneOaTenbHblll  KOHTYp. [lpuHmum  paboTel  paavonepenaTivka U
paguonpuéMHUKa. Moayisiysi M I€TEKTUPOBAHUE DJIEKTPOMArHUTHBIX BOJIH.
Panuonokanus u tenesunenue. lllkana 31eKTpOMarHUTHRIX BOJH. Pa3nuunbie
JIara3oHbl YacTOT 3JIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHble OCOOCHHOCTU U
TeXHUYECKHE CpeAcTBa UX moiyueHus. lcmonb3oBaHWe — BUAMMBIX
yIbTpaUONETOBBIX M JAPYTMX  M3JIyYeHHH B pPacTeHHEBOJACTBE U
YKUBOTHOBOJICTBE.

27.

OJIEMEHTBl TeOMETPUYECKOM ONTUKH. (OCHOBBI T€OMETPHUYECKOM ONTHKH.
@opmynsl Openens. [Ipunuoun oOpatumocTu cBeToBbIX Jiyueil. IlpuGopsr
reoMeTpudeckor ontuku. PoTomeTpus.

28.

OnemeHTsl BoaHOBOM onTuku. [lpuniun [roiirenca. MHTepdepeHuus caera.
KorepeHTHOCTh M ONTUYECKUI XOJ JIydel. Y CIOBUS MAKCUMyMa U MUHUMYMa.
HuTepdepomerpsl. DneMeHTHI rojorpaduu.

29.

Hudpaknus ceera. [Ipunnun ['oitrenca-Openens. AudpakuuonHas pemeéTka.
Cnekrporpadus. Audpakius peHTTeHOBCKUX JTydeil.
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30.

B3aumopencTsue nznyueHus ¢ BemectsoM. [lonsgpuzanus cBeta npu oTpaxeHUH
U npesioMiieHuH. JBoiiHoe nydenpenomienne. ONTUYECKN aKTUBHBIE BEIIECTBA.
Caxapumetpsl. MickyccTBeHHas aHU30TpOnHs U €€ ucnoias3oBanue. HopmanbHas
W aHOMalibHas aucnepcus. TeraoBoe uzmydeHue. AOCOIIOTHO YE€PHOE TeJo.
3akonsl Kupxroda, Credana-bonpimana u Buna. ®opmyna Ilnanka.
OnTHyueckasi IUPOMETPHUSL.

31.

®oroadext. BHennuii, BHyTpeHHUN 1 BEHTUWIbHBIA (oTOdh(PexT. YpaBHeHHE
OWHIITEWHA. [Ipumenenue  (POTOIIIEMEHTOB. O¢dpexr  Kommnrona.
JlromuHecnienTHOe mM3nmydeHue. buomomunectennus. dorodbuonornyeckue
nporeccel. @PorocuHTe3. TepMoaMHAMHKA M MEXaHU3M (DOTOCHHTE3A.
buosHepreruka.

32.

DJIeMEHTHl KBAaHTOBOW MexaHWKU. KopIyCKyasipHO-BOJTHOBOM  JTyajiu3M.
Judpakuus 31ekTpoHOB. COOTHOLICHHUS HEOIpeaeIEHHOCTeH. YpaBHEHHE
[penunrepa. AToM BojmopoAa. DHepreTHueckue ypoBHHU aroma. lloreHuuman
B030yxJeHust ¥ uoHuzanuu. [loctynatel bopa. M3nyuenue u moriorieHue
sHepruu. Bogoponono1o0HbIe HOHBI.

33.

CTpyKTypa CIIOXKHBIX aTOMOB. DHEPreTHYECKHE YPOBHH B CIIOKHBIX aTOMax.
[Mpunnun Ilaynu. OnTuyeckue CHEKTPbl W CIEKTPbl  PEHTIE€HOBCKOTO
m3nydenus. [lepuoanueckas cucrema snementoB [[.M.Menneneena.

34.

dusnka  MoJeKysl.  DHepreTMyeckue ypoBHM — Mosekyid.  OOmeHHOe
B3auMojieiictBue. MonekynsipHble crnekTpbl. [IpuHiunm paboThl KBaHTOBBIX
TEHEPAaTOPOB. DJIEKTPOHHBIN NTapaMarHUTHBIN pe3oHaHc. [Tommmeps! u xunkue
Kpuctayibl. OCHOBHBIE BUJBl  KOJUIEKTUBU3ALMKM  MOJEKYJ.  SIBiaeHue
paZiMoOaKTUBHOCTH. BUIbl paguoakTHMBHOIO pacnaja. 3aKOH PaJUOaKTUBHOIO
pacaga.  Cra0uiapHblE W PaJdOAaKTUBHBIE  M30TONBL  [IpuHIUTIBI
paZiMoOaKTUBALMOHHOIO aHanu3a. SnepHble peakuuu. MexaHu3M  sIEpHbIX
peaxnwmii. LermHast peakuus neneHus siaep «Medenbie» aToMbl B Ononoruu. [ytu
VICIIOJIb30BaHUS SIIEPHOM DHEPTHUH.

35.

CocraB aromHoro siapa. M3orombl. MexaHWYecKHil U MarHUTHBI MOMEHTBI
anep. SnepHsle CUiIbl U YHEPTUS CBA3M sipa. SINEpHBIM MarHUTHBIA PE30HAHC U
€ro HUCIoIb30BaHue. SnepHble peakunu. MexaHu3M siiepHbIX peakiuil. Llennas
peakuus neneHus sanaep. Mcnonb3zoBaHue atoMHOW sHepruu. I[IpoGnema
yopaBisieMoil TepMmosiiepHoil peakuuu. OHepruss ConHua M 3BE3A. SnepHas
JKOJIOTHSL.

36.

OnemeHTapHble  dYacTHmbl.  Kimaccudukamuss — SJIeMEHTapHBIX — YaCTHIL.
B3anmMonpeBpaiaeMocTb 3JIeMEHTApHBIX YacTUILl. MeTo/Ibl YCKOPEHUs YaCTHIL.
AHTHYACTHIIBI W AaHTHUBENIECTBO. BemecTBoO B HIKCTPEMANBHBIX YCIOBHUSX.
CoBpemenHas ¢u3nka W arpounxeHepus. BemectBo u mone. OOBEKTH U
IpOLECChl.  DBOJIONMOHHBIE  MPOLECCHl  MPeoOpa3oBaHUS  MaTEpHU.
BemecTBeHHbIe, PHEpPreTUUECKUE, HJIEKTPOMAarHUTHbIE M HH()OPMaLMOHHBIE
npeoOpazoBanus Ouo00bekToB. Pa3ButHe arpodusuku, OHOMEXaHUKH,
O6uopusuku, OMOPHEpPreTUKH, OHOMHPOPMATUKH,  OHMOTEXHOJNOTHH U
arpoMH)XEHEPHUH.

Hroro

72

4.3. Conep:xanue JJa0OPATOPHBIX 3aHATHI
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Ne . Kon-go
i HaumenoBanue 1abopaTopHbIX 3aHATUN 4acoB
1. | V3ydeHnue MEXaHWYECKOTO IBIKCHUS HA MalnHe ATByJa 4
2. | Ompenenenne MOMeHTa HHEpIMK MasiTHHKa O6epOeka 2
3. | OnpeneneHnre MOMEHTA HHEPIIMHM METOJIOM KPYTHJIbHBIX KoJieOaHUuN 2
4 Nzydenne koiebaHnii MAaTEMAaTHYECKOTO MAsITHUKA M OTIPE/ICIICHUE YCKOPEHUS 5

" | cBOOODHOTO ITAEHUA
5. | M3ydyenne rapMOHIMYECKHX KOJICOAHUH C TOMOIIBIO IPYKUHHOTO MasiTHUKA 2
6. | M3ydenue 3aTyxammux KojJebaHuii pu BHYTPEHHEM TPEHUU 2
7. OrnpezenieHne BSI3KOCTH KUIKOCTH 1o MeTory CTokca 2
8 Omnpenenenue ATUHBI CBOOOAHOTO Mpodera MoIeKy 1 U Ko3ddunuenra 5
BHYTPEHHETO TPESHUS BO3yXa
9. | HMccrnenoBaHue AIEKTPOCTATHYECKOTO OIS 4
10. | U3mepenune EMKOCTH KOHAEHCATOPA 4
11. | Vi3mMepeHne cConpoTUBIICHUS] IPOBOJTHUKOB METOJIOM MOCTa YUTCTOHA 4
12. | V3yueHue 1ienu NOCTOSHHOTO TOKa 2
13. | Vi3aMepeHne TOpU30HTAIBLHOM COCTABIISIONICH MAarHUTHOTO OIS 3eMITH 2
14, N3yyenwne nenu nepeMeHHOro TOKa U ONpeieIeHIe HHIYKTUBHOCTH KaTyIIIKH 5
15, N3yuenne qudpakum cBeTa U OonpeesieHUe ITTMHBI CBETOBON BOJIHBI IIPU 4
NOMOUIH TU(GPAKIIMOHHON PeIETKU
16. | IlonyuyeHue u aHAIHM3 MOJISPU30BAHHOTO CBETA 2
17 N3yuenue BpamieHus mi0CKOCTH MOISPU3ALMH CBETA ONITUYECKU aKTUBHBIMU 4
BEIICCTBAMH
18. | M3ydenue onTHYECKMX MUPOMETPOB 2
19. | M3ydenue 3akoHOB BHemHEro hoTodddexra 2
20. | Ananu3 criekTpa U3Iy4eHHsI ra30pa3psIHON JTaMIIbl 2
21. | Ananu3 criekTpa U3Iy4YeHHs JJaMITbl HaKaJIMBaHUs 2
Hroro 54
4.4. Cogepxanne NpaKTHYECKUX 3aHATUI
No . Kon-Bo
- HanMenoBaHue MPaKTUYECKUX 3aHATUN 4acos
1. Kunematuka 2
2. JlnHamuka 4
3. 3aKOHBI COXpaHEHHS 2
4. MexaHuuyeckue Koyue0aHusi ¥ BOJTHBI 2
S. DneMeHThl MOJIEKYJISIPHOM U CTaTUCTUYECKON (PU3UKU 2
6. DJIEMEHTHI TEPMOJUHAMUKHI 2
7. DJIEKTPOCTATHKA 2
8. I1OCTOSIHHBIN TOK, MIEKTPUUECKUE LIETU U MaTEPUAJIBI 4
9. [TocTosiHHOE MarHUTHOE TMOJIE 2
10. | DIeKTpOMarHUTHEIC KOJICOAHHS W BOJHBI 4
11. | I'eomeTpuyeckasi M BOJHOBAsI ONTHKA 2
12. | KBaHTOBas onTuka 2
13. | DnemMeHThl KBAHTOBOM MEXaHUKH U aTOMHON (PU3UKH 4
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14. ATOMHOE PO ¥ PJIeMEHTapHbIE YaCTUILIbI 2
Hroro 36
4.5. Buasbl 1 cogep:kaHue CaMOCTOATEIbHON padoThl 00y4Yaromuxcst
4.5.1. Buapl caMoCTOSATENbHOM pabOThl 00yYaroIXCs
Bunsl camocTosiTensHOU paboThl 00ydaromuxcs KonnuecTtBo yacos
[ToaroroBka K NPaKTUYECKUM 3aHATUSM 40
[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM H K 3aLIUTE 68
71a00paTOPHBIX paboT

CaMOCTOSITeTPHOE H3YYCHUE OT/ACITBHBIX TEM U BOIIPOCOB 36
HToro 144
4.5.2. Cogep:kaHue caMOCTOSTEILHON paboThl 00yYarOIuXCs

No Kon-Bo

- HaumenoBanue TemM 1 BOIpOCOB 4ACOB

1. Kunemaruka. 3amaum OasIMCTHKHM, HaBEJEGHUS HA LeENlb, ONTUMH3AINU 9
JIBUJKEHHUSI, UX IPUMEHEHUE B arPOUHKEHEPHH.

2. Hunamuka. PeaktuBHOe nBrkenue. J[BmwkeHue HeOecHbIX Ten. [lonmérer B 9
KOCMOC. Y CTOMYMBOCTbh JBUKEHHUA. [ MPOCKOIIBI.

3. 3akoHbl coxpaHeHus. Ilepenaya MOIIHOCTH B MEXaHMYECKHUX CHCTEMax. 9
[Tpobnema OezonopHoro AskeHus. [Ipo0GiemMa BeYHOro ABUTATEINS MEPBOTO
pona.

4. Mexanuueckue KosebaHus M BOJHBL. Pacy€T KOHKpPETHBIX COCTOSHHMA H 9
ornpezesieHue COOCTBEHHBIX YAaCTOT KOJI€OATEIbHBIX CUCTEM

S. DJIEMEHTHI MOJIEKYJISIPHOU U cTaTUCTHUYECKOU (pr3uku. OcOOEHHOCTH KUIKOTO 9
coctosiHUs. [ToBepXHOCTHOE HaTsKEHNE, CMaunBaHUe, Kanuuisipsl. [louBeHHas
BJIara " IOJIUB PaCTCHUM.

6. OneMeHTsl TepMOAUHAMMKHU. TemioBas SHEpreTMka M €€ SKOJOTMYECKHM 9
acnekT. Tenaonu3omsius, METoAbl 9KOHOMUU TETIa.

7. OnekrpocraThka. CTaTH4ECKOE ANEKTPUUYECTBO. DIIEKTpU3aLus Tel. [[Buxenue 8
3apsSOKEHHBIX  YacTUI] B AJIEKTPUYECKUX MOJSAX. AHAJIOTHM  MEXIy
AIEKTPOCTATUYECKUM M TPAaBUTALIMOHHBIM MOJISIMH.

8. [ToCTOSIHHBIN TOK, 3JIEKTPUUYECKHE LENHU U MaTepUalibl. DIEKTPUUECKUI TOK B 8
KUJKOCTSX M razax. KopoHHEIH paspsi. DIeKTpoQIIbTPHL.

9. [TocTtostnHOe MarHuTHOe moJie. [locTosiHHBIE MarHuWThl. MaruuTHoe moJe 8
3emuu. JIBO)KEHHME 3apsUKEHHBIX 4YacTUIl B MAarHMTHBIX nossx. Macce-
CIIEKTPOMETPHSI.

10. | DnekTpomMarHuTHBIC KoJieOaHWsI M BOJHBL M3o00perenue pammo. [lepenada 8
curHanoB. Pannocss3p u paauonokanus. MUKpOBOJIHOBAsI TEXHHUKA.
11. | l'eomerpuueckas U BOJHOBas onTuka. OnTuyeckue n300pakeHns. Mexanusm 14

3penHust, AedekTsl 3penus. OnTuyeckue BJIeHHs B aTMOochepe.
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12. | KsanroBasg ontuka. JlroMuHecneHuus. BpiHyXIeHHOE U3Iy4YEeHUEe U 12
ONTUYECKHE KBAaHTOBbIe TeHeparopsl. Dortonsl. OmnbiTr bére, sddekr
KomnToHa.

13. | DnemMeHTHI KBaHTOBOW MeXaHWKH M aToMHOH (usuku. [ToctaHoBka 3amad o 14
JBWDKEHUM MHKpodacTul. Omneparopsl (u3nueckux BeauunH. KBaHTOBbIE
COCTOSIHUSL.

14. | AToMHOE s11p0 M 3J€MEHTapHble 4acTULbl. VOHM3MpylOmMe H3IIydYeHus U 14
OLICHKA UX JEHCTBUS Ha MaTepUaJIbl U )KUBbIEC OPraHU3Mbl. MeTo bl U3MEPEHUS
WHTEHCUBHOCTH MOHM3UPYIOIIMX M3Iy4YeHHU. ECTECTBEHHBIN paavaliMOHHbIN

¢doH.

15. | CoBpemennas usznyeckast KapTiuHa MUpa. Poib GU3KMKK B pa3BUTUU TEXHUKH 4
Y arpoIPOMBIIUICHHOTO ITPOM3BOJICTBA.
Hroro 144

5. YueOHO-MeTOANMYECKOE 00ecTieYeHrne CAMOCTOSITEeIbHOMH PadoThI 00y4aromuxcst
10 JMCHHUIIHHE

YuebHO-MeTonueckue pa3paboTku umerorcst B Hayunoit 6ubnmmoreke ®I'bOY BO HOxHo-
VYpansckuii ['AY:
1. MonekynsapHas pu3uka U TepMOAMHAMHKA [DIIEKTPOHHBIN pecypc| : yued. mocolue ais

CaMOCTOSITENILHOM pa0OThl CTYJCHTOB OYHOW M 3a049HOW (hopmbl oOyueHus: [HampaieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrutyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KOMILIEKCOB, criennaiibHocTH 23.05.01 HazemHbie TpaHCTIOPTHO-TEXHOIOTHYeCKHEe cpeactra] / KOxxHo-
Vpaneckuii 'AY, UHctutyT arpommxenepun ; coct. E. M. Bbacapeiruna. - Yensbunck: HOxHO-
VYpansckuit TAY, 2019. - 47 c. : T1abn. - bubmuorp.: c. 47 (5 wnasB.). Pexum pgocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nvecKrue OCHOBBI KJIACCHUECKON MEeXaHUU [DIEKTPOHHBIN pecypc] : yueld. mocodue s
CaMOCTOSITENILHOM pa0OThl CTYJCHTOB OYHOW M 3a049HON (hopMbl oOyueHus [Hampasienuii 35.03.06
Arpounnxenepus, 13.03.02 DnexkrposHepreTuka u nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3

pactutenbHOro  cbipbsi, 23.03.03 Okcruryaranus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIllUH U
KOMILIEKCOB, criennaiibHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOIOTHYECKHE cpeacTBa] / KOxxHO-
VYpaneckuii 'AY, UHctutyT arpomnxenepuu ; coct. E. M. Bbacapeiruna. - Yensobunck: HOxHO-
Vpaneckuii I'AY, 2019. - 99 c¢. : wn., tabn. - bubmmorp.: c. 99 (5 nHas3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOmnexkrpocratuka. IlocTosHHBIH TOK [DNEeKTpOHHBIH pecypc]: yued. mocolue Juis
CaMOCTOSITENIbHOW Pa0OThI CTYJEHTOB OYHOM M 3a04. Gopmbl oOyuenust / FOxno-Ypansckuit 'AY,
Wucturyt arponnkenepuu; coct. E. M. bacapeiruna - Yensounck: FOxno-Ypansckuit [AY, 2018 - 95
c. - Jloctym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpOMarHUTHbIE SBJICHUS U KBAaHTOBbIE 3 (DeKThI [ DIEKTPOHHBIHN pecypc]: yuebd. mocodue

JUTSL CAMOCTOSATEIIbHON PabOThI CTYJIEHTOB OYHOM 1 3204. (hopmbl 00yueHus / FOxHo-Ypansckuii [AY,
HNucturyT arpounrkerepun; coct. E. M. bacapeiruna - Uensionnck: FOxxno-Ypanbckuit 'AY, 2018 - 49
c. - Joctyn u3 nokanbHoii cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®OH/ O1IEHOYHBIX CPEACTB A5l IPOBeIeHUs!
NMPOMEKYTOYHOM aTTeCTAIMM 00y4AIOUIUXCS 10 AUCIHUTITIHHE
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http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
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Jl1sl yCTaHOBJIEHUS! COOTBETCTBHSI YPOBHSI MOATOTOBKH oOydatomuxcs Tpedoanusim GI'OC BO
pa3paboraH (OHJ OLEHOYHBIX CPEIACTB sl TEKYIIEro KOHTPOJS YCIHEBA€MOCTH M IPOBEICHHUS
MIPOMEKYTOUYHOM aTTecTali o0yJaromuxcs no AucuuIuinie. OoH ] OIIEHOYHBIX CPE/ICTB MPEACTaBICH
B [Ipunoxxenun Nel.

7. OCHOBHAsI M JONOJTHUTEJIbHAS y4eOHasi JUTEPATypPa, He00X0AMMAas 1JIs1 OCBOCHHUS
AUCHUILINHBI

OcHoBHas U JOTIOJIHUTENNbHAS yueOHas tuTeparypa uMmeercs: B HayuHoii Oubnunotexe u
3JIEKTPOHHOU MH(pOpManmoHHo-00pazoBaTensHOM cpene PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHasl JuTepaTypa

I'padosckuit P.1. Kypce ¢usuku [DnaexTpoHHslii pecypc]: yued. nocobue / P.U. I'paboBckuii -
1.1. MockBa: Jlawp, 2012 - 608 c¢. - [octym &k momHOMy TekcTy c¢ caita OBC
Jlansb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3178.

HBanos U. B. CoopHuUK 3a/1a4 110 KypCy OCHOBBI (PM3UKH U OM0GU3UKH [ DIEKTPOHHBIN pecypc]:
1.2./ UBanoB M. B. - Mocksa: Jlanp, 2012 - Jloctynm k momHOMy Tekcty c¢ caiita ObC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3802.

Jlusenniee H.M. Kypc ¢busuku [Dnexrponssiid pecypc]: yueonuk / H.M. JluBenner - Mocksa:
1.3. Jlamp, 2012 - 672 c¢. - Joctyn Kk momHOMY Tekcty ¢ cadta ObC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2780.

CapenbeB . B. COopHUK BOIpPOCOB W 3amad 1o obmel ¢uszuke [DNeKTpoHHBIA pecypc]
1.4. [Dnextponnsiit pecypc| / CaBenweB U. B. - Cankr-IletepOypr: Jlans, 2019 - 292 c. - loctym k
noiHoMy Tekcty c caiita DBC Jlans: https://e.lanbook.com/book/125441.

Jlono/THUTeIbHAS JIUTepaTypa

NBanos U. B. OcHoBbl pu3ukn u 6noduszuku [DnekTpoHHbIH pecypc]: / UBanos U. B. -
1.5. Mockaga: Jlans, 2012 - JlocTyn K OJIHOMY TeKCTy ¢ caiita 9bC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3801.

Hponos U. E. 3agaun o obmieit pusnke [ DneKTpOHHBIH pecypc]: yaeoHoe mocodue / MpomoB
1.6. W. E. - Cankr-IlerepOypr: Jlans, 2020 - 420 c. - JlocTyn K OJIHOMY TeKCTy ¢ caiita DbC
Jlans: https://e.lanbook.com/book/126942.

Kanamnuxos H. I1. Tlpaktuky™m no pemienuto 3a1ad no oduiemy kypey ¢usuku. Konebanus u
1 7 BOJHBL Onruka [OnekrponHsiit pecypc]: / Kanammnukos H.II., Koxesauko H.M., KoTtsipiio
" 'T.B., Criupun I'.T". - Mockga: Jlaas", 2013 - JJoctyn k moaHOMY TeKCTy ¢ caiita ObC
Jlans: http://e.lanbook.com/books/element.php?pll_id=38839.

Kanamnukos H. I1. [Ipaktukym no pemieHuto 3aaad rno oomemy Kypey gpusuku. OCHOBbI

KBaHTOBOH (u3uku. CTpoeHue BelecTBa. ATOMHas U sJiepHas GU3uKa [DIeKTpOHHBIH
1.8. pecypc]: / Kamamaukos H.I1., KoxeBruko H.M., Koteipmio T.B., Crmpusa I'.I'. - Mockga:

Jlansp", 2014 - [TocTyn k noiaHOMY TeKcTy ¢ caiita ObC

Jlans: http://e.lanbook.com/books/element.php?pll_id=49468.

Kamamaukos H.I1. ®usuka. UHTEpHET - TecTUpOBaHNE Oa30BBIX 3HAHUHN [ DJIEKTPOHHBIH
pecypc]: / H.II. Kanamaukos, H.M. KoxeBaukoB - Mocksa: Jlanb, 2009 - 150 c. - JlocTym k
MOJTHOMY TeKCTy ¢ caiita ObC

Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172.

110 Coopnuk 3amad o ¢usuke [Dnexrponnsiid pecypce]: / P. 1. be3sepxnss, H. H. ['opoxoBckuii,
7" P. U. I'pabosckuit; [ox pen. P. U. I'paboBckoro - Mocksa: Jlans, 2012 - 128 c. - HocTtyn k

1.9.
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MOJIHOMY TeKCTy ¢ caiita ObC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3899.

8. Pecypchl mH(pOPMALMOHHO-TeIeKOMMYHHKALIMOHHOM ceTH « MHTepHeT», He0OXoANMBbIe
AJISl OCBOCHMS THCHUTINHBI

1. EnnHoe oKkHO AocTyma K yueOHO-MeTOAnYecKuM paspabdotkam https://roypray.pd
2. OBC «Jlauwy» http://e.lanbook.com/
3. YuuBepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus JJisi 00y4aOUIUXCS M0 OCBOEHU IO TUCIHIIINHBI

Y4eOHo-MeToaMuYeCKHe pa3padoTku uMeroTes B Hayunoit  Oubnuotexe u ANEKTPOHHOU
nHpopmannonHo-oo6pazoBatenbHOM cpeae PI'BOY BO I0xHo-Ypansckuii [[AY:

1. OcHOBBI BHUOpAIMOHHON MEXaHWKH [DIEKTPOHHBIN pecypc] : yueb. mocobue s
CaMOCTOSITENIbHOM paboThl CTYACHTOB OYHON U 3a04HOI (opM 00yUeHHUs HAINpPaBICHUS MOATOTOBKHU
23.03.03 DxcruryaTanus TpaHCIIOPTHO-TEXHOJOTHIECKIX MAIUH U KOMITIEKCOB / FOxkHO-Ypanbckuit
I'AY, HUuctutytr ArpounxeHepun ; cocT.. E. M. bacapeiruna [u ap.] .— Yensbunck: HOxHo-
VYpaneckuii  I'AY, 2016 — 58 c. — Jloctryn U3  JIOKaJIbHOM  CETH
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

3. Monekynsipaas ¢usuka [DIEKTpOHHBIH pecypc] : Mmerton. ykaszanus / cocr.. E. M.

bacapeiruna [u ap.] ; KOxHo-Ypansckuii ['AY, UuacTuTyT arpourkenepun .— Yensounck: FOxHo-
VYpanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOM ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — JHocTyn u3 cetu WutepHer

http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.

10. UndopmannoHHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYLIECTBJICHUH 00pPa30BaTE/ILHOIO
npouecca no JUCHUILINHE, BKJIYAs NepevyeHb NPOrPaMMHOro odecnieyeHus u
HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnnoTeke ¢ TepMUHAIBHBIX CTAHIUM MPeA0CTaBIsIeTCs JOCTYH K 0a3aM TaHHBIX:
- Koncynpsrantlntoc (cripaBouHble IPABOBBIE CUCTEMBI);

- Texakcnept (mHbOpMarmornHo-cripaBouHas cuctema 'OCTog);

- «CenpXx03TeXHUKa» (ABTOMAaTU3UPOBAaHHAs CIIPABOYHAs CUCTEMA).

IlepevyeHb JMIEH3NOHHOTO TPOrPAMMHOIO 00ecreYeHust

- JInuensznonHoe nporpammuaoe obecneuenue «My TestXPro»

- Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766

- Microsoft Office Basic 2007 w/Ofc Pro Tri (MLK) OEM Sofware S 55-02293

11. MaTepuajibHoO-TexHUYecKasi 0a3a, HeoOXoauMMAast /ISl OCYIIECTBJICHUS
0o0pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

Ilepeyens y4eOHBIX 1a00opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB

[Tomemenue s camoctosiTenbHOM paboTel 454080, UensOuHckas o0i., r. YensOMHCK,
npocrnekT JlenuHa, 75, rmaBHbIi Kopnyc, ayautopus Ne303.

YyeOHast ay TuTOPUS 7Sl TIPOBEACHUS 3aHITHIA JIEKIIMOHHOTO M CEMUHAPCKOTO TUTIA, KypCOBOTO
MPOCKTHPOBAHMSI, TPYMIOBBIX ¢ HWHAWBUAYAIBHBIX KOHCYJBTAIMHA, TEKYIIEro KOHTPOJIS U
mpoMexyTouHol arrecranuu,454080, UensOunckas ooi., r. UensaOunck, yin. Kpachas, 38, y4ueOHBIi
kopmyc, ayaurtopuu Ne 3105.

Y4eOHble ayAWTOpPUM JUISI TPOBEACHUS 3aHITHHA JEKIIMOHHOTO W CEMUHAPCKOTO THIIOB,
IPYNIOBBIX U MHIWBHIYAJIbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOH aTTeCTaIiH,
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OCHallleHHasi 000pYJIOBaHUEM U TEXHUYECKHMH CPEJCTBAMU [yl BBIIOJIHEHHUs JTAOOPAaTOPHBIX paboT
454080, Yensounckas o6m., r. Yenssounck, yi. Kpacuas, 38, yueOnbrit kopiyc, ayauropuu Ne 2093,
2055.

IlepeyeHb OCHOBHOTIO y4e0HO0-1200paTOPHOT0 000PY/AOBAHUS

Aya. 303: HOVTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
[IEPCOHAJIbHBI KOMITBIOTEP B KOMIUIEKTE: cucremnsiii 6ok Pentium E 5400 2.7GHZ,
xectkuid nuck 250 Gb, monutop 19" LCD, knaBuatypa, mbib — 30 r.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ snekrpornpusogom; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
AY UL SKPAHA C DJIEKTPOITPMBOJIOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: ycraHoBka JjabopaTtopHas «MasTHUK YHHMBEpCAIbHbBINY; YCTaHOBKa
nabopatopHas «MasaTHuk MakcBesiay; YcraHoBka jabopaTtopHas «CoyaapeHue mapoBy;Y CTaHOBKa
nabopatopHass «MammHa ATByna»; YCTaHOBKAa Ui ONpPEICNICHUS OTHOIIEHHS  yJEIbHBIX
TEIJIOEMKOCTEH BO3AyXa; YcTaHoBKa JlaboparopHas «l'mpockom»; Harmsgusle ydeOHble mocoOus;
Kommnexr maGopatopun "OnexktpuyectBo M MarHeTusM'"; Monoxpomarop YM?2;VcraHoBka ams
U3yYEHUs] 3aKOHOB I'€OMETPHUECKOM ONTHUKH;YCTAaHOBKA [Vl M3ydeHUs Audpaxiuu;ycTaHOBKa IS
W3ydeHUs MHTepPEepeHIIMHA CBeTa; YCTAHOBKA JJIS W3yUYCHHs TOJSPU3AIMH CBETA;YCTaHOBKA IS
n3ydeHus: aOCOJIOTHO YEpHOro Teja; YCTaHOBKA JUIsl MCCIENOBAHUS XapPaKTEPUCTUK BAKyyMHOI'O
(dboTosnemenTa

12. UnHoBanuoHHbIe GopMbl 00pa3oBaTeIbHbIX TEXHOJIOT UM

Bun 3agarus
Jlexuun I3 I13
®opmbl paboThI
KoMIbroTepHbIe CUMYJIISIIUT - + -
AHanmm3 KOHKPETHBIX CUTYaIMi + - +
Kondepenuuu - - +
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I1PHJIOKEHHUE Nel

®OH/JA ONEHOYHBIX CPEACTB

JUISL TEKYILETO KOHTPOJIS yCIIEBAEMOCTHU U IPOBEICHUS IPOMEKYTOYHOM aTTECTALIUU
o0yyJaronuxcs no JucuurinHe «@u3nka»

Hanpasnenue noaroroBku 23.03.03 IkcmiryaTanus TPAHCIOPTHO-TEXHOJIOTHYECKHUX MAIIMH U
KOMILJIEKCOB

HpO(l)I/IJIB Ceanc TPAHCHOPTHBIX U TEXHOJOTNYECCKUX MAIIIUMH U oﬁopyuonafmﬂ

YpoBeHb BhICIIET0 00pa30BaHus — GakKajJaBpuaT (aKaJeMHYeCKuii)

dopma 00yueHHs — OUHaAsA

YenaOMHCK

COAEPXKAHHUE
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N -

Komnerennuu c ykazanuem stana ux ¢popmupoBanus B npouecce ocBoenust OIIOIT
[Tokazarenu, KpUTEpUH U IlIKaJla OLIEHUBAHUS CHOPMHUPOBAHHOCTU KOMIETEHLIUN
TunoBble KOHTPOJIbHBIE 3a/laHUs U (WJIM) WHBIE MaTepUaibl, HEOOXOIUMbIE IS OLEHKU
3HAHWUW, YMEHUI, HaBBIKOB U (WUJIM) OMbITA JEATEIBHOCTH, XapaKTEPHU3YIOIIUX STar(bl)
¢dbopmupoBaHus KomreTeHIMH B npouecce ocBoenust OITOIT
MeTtoauueckue mMaTtepualibl, ONpeIesIIoIINe MPOLEayphl OLCHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB M (WJIM) ONBbITA JEATENBHOCTH, XapaKTepU3yOMMX dTan(bl) (HOpMHUPOBAHUS
KOMIIETEHIINI

4.1.  OneHouHbIe CPEACTBA AJIsl IPOBEICHHS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH
4.1.1. VYCTHBII OTBET Ha MPAKTUYECKOM 3aHATHH

4.1.2. Ortuer no naboparopHoii pabote

4.2. [Tpouieaypsl U OLIEHOUHBIE CPEICTBA I TPOBEICHUS IPOMEKYTOUHOM
aTTECTALUU

42.1. 3auer

4.2.2. Dk3aMeH
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1. KomnereHuunu ¢ ykazanueMm dtana ux ¢popmupoanus B npouecce ocsoenust OINOII

KomnereHuu no nanHoi qucrumuiiae GopMUPYIOTCS Ha 6a30BOM JTare.

KonTponupyemsie KoHTponupyembie pe3ynbTaThl 00yUeHHUs M0 AUCIUILINHE
pE3yaAbTaTBl OCBOCHUS
OI1OIT 3HaHUSA YMEHUs HAaBBIKH
(KOMIIETEHLIMN)
OIIK-3 OO6yuatomuiics mopkeH | OOydaromuiics momkeH | OOyJarommiicss  TODKCH
TOTOBHOCTh MPUMEHSTh | 3HATH: OCHOBHBIC | YMETh:  HCIOJB30BaTh | BIAJETh: HaBBIKaMH
cucTeMy ¢dusnueckue 3aKOHBI, | OCHOBHbIE (DH3MYECKUe | UCTIOIb30BaAHUS
(dhyHIaMEHTATBHBIX SIBIICHUS. W TIPOIIECCHI, | 3aKOHBI W TIOHATHSA IS | OCHOBHBIX  (PH3MYECKUX
3HaHWH (OTHOCSIINXCS K | KOTOPble WCIONB3YIOTCA | WACHTU(UKALINH, 3aKOHOB, SIBICHWH U
¢buzuke) s JUTST uaeHTHGUKaIuK, | GOpMyIHPOBaHHS U | IpoIeccoB JUTST
UACHTU(UKALINH, (hopmynupoBaHUsL U | pelieHus TEXHUYECKUX U | UICHTU(DUKAIUH,
(hopMyIMpoBaHUs U pelIeHus] TEXHUYECKNX U | TEXHOJIOTUIECKUX (hopmynupoBaHUsL u
PEIICHNs] TEXHHYECKUX U | TEXHOJIOTHUECKUX npoOJeM SKCIUTyaTalluy | pelIeHHs] TEXHUYECKUX H
TEXHOJOTHYECKHX mpobjeM JKCIUTyaTalluH | TPaHCIOPTHO- TEXHOJOTHYECKHX
MPOOJIEM IKCILTyaTalliid | TPAaHCIIOPTHO- TEXHOJIOTUIECKUX npoOsieM  3KCIUTyaTaluu
TPaHCIIOPTHO- TEXHOJOTHYESCKHX MAaIllliH U KOMILIEKCOB - | TPAHCIIOPTHO-
TEXHOJOTUYECKUX mamuH U KomruiekcoB - | (b1.6.4 -VY.1) TEXHOJOTUYECKUX MalluH
MammH U komiekcos | (b1.6.4—-3.1) u komruiekcoB - (b1.5.4 —
H.1)

2. HOK&Z}&TGJIH, KPUTCPHUH U HIKAJAa OCHUBAHUSA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIInii

[Noxazarenn Kpurepun n mkana oeHHBaHUS Pe3yJIbTATOB 00YYEHHS IO TUCIUILIIHE
OLICHUBAHMSL Henocrarounsrit JlocTaTouHBIi ypOBEHB CpenHuil ypoBEHb Beicokuii ypoBeHb
(3YH) YPOBEHb
b1.b.4-3.1 OO0yuaromuiicst He OO6yuaromuiicst ci1abo OO6yuaromuiics ¢ OOyuaromuiics ¢
3HAET OCHOBHBIE 3HAET OCHOBHBIC HE3HAYUTEITLHBIMU TpeOyeMOii CTENCHBIO
(hu3mUecKue 3aKOHHI, (u3HIECKHe 3aKOHBbI, omunoKamMH 1 MOJTHOTHI ¥ TOUHOCTH
SIBJICHUS] Y TIPOLIECCHI, | SIBICHMS M IPOLECCHI, OTACTBHBIMHU 3HAET OCHOBHBIC
KOTOpbIE KOTOPBIE UCTIONIB3YIOTCS npoOenamMu 3HaeT (bu3nuecKre 3aKOHbI,
UCTIONB3YIOTCS JJIst JUISl MICHTH(UKALNY, OCHOBHbIE (hr3nueckue SIBJICHUSI U TIPOIIECCHI,
uaeHTH(UKALINH, (hopmynupoBaHus U 3aKOHBI, SIBJICHUS 1 KOTOPBIE UCTIOJIB3YIOTCS
(bopMyITHpPOBaHHUS U peLIeHNsT TEXHUUECKUX MPOLIECCHI, KOTOPBIE JUIsl MACHTH(UKAINY,
peueHus Y TEXHOJOTUYECKHX UCTIONIB3YIOTCS JJIst (dhopmyupoBaHus U
TEXHHUYECKUX U po0JIeM dKCIUTyaTaluu WIeHTU(DUKALIUH, peLIeHNs] TEXHUUECKHX
TEXHOJIOTHYECKHUX TPaHCIIOPTHO- (hopmyTMpOBaHUS U 1 TEXHOJIOTHYECKUX
mpobiem TEXHOJOTUIECKUX pelIeHns TEXHUYECKUX | MpoOiIeM SKCIUTyaTaluu
9KCIUTyaTaluH MalIfH ¥ KOMIUIEKCOB 1 TEXHOJIOTHYECKUX TPaHCIIOPTHO-
TPaHCIIOPTHO- po0IeM SKCILTyaTaluH TEXHOJOTUIECKUX
TEXHOJIOTUIECKHX TPaHCIIOPTHO- MaIIiH 1 KOMIIIEKCOB
MAaIllMH U KOMIIJIEKCOB TEXHOJOTUIECKUX 3a1a4
MAIIMH ¥ KOMIUIEKCOB
b1.b.4-V.1 OO0yuaromuiics He OO0yuaromuiics ciado OOyuaromuiics ymeeT OOyuaromuiics ymeeT

yMEET HCII0JIb30BaTh
OCHOBHEIE
(usnveckue 3aKOHbI
W TIOHATHS ISt
UACHTU(DUKAIAH,
(hopMyIHpPOBaHUS
pelreHust
TEXHUYECKHUX U
TEXHOJIOTHYECKHUX
pobiemM
IKCILTyaTallu
TPAHCIIOPTHO-

yMeeT UCII0JIb30BATh
OCHOBHbIE (pH3UYECKHUE
3aKOHBI U TIOHATHS JJI51
UICHTU(HUKAIINH,
(hopmyTMpoBaHUS U
peIIeHNS TEXHUUECKUX
1 TEXHOJIOTHYECKUX
po0OIIeM SKCIUTyaTaluu
TPaHCHOPTHO-
TEXHOJIOTHYECKHX
MalliH U KOMIUIEKCOB

UCIIOJIb30BaTh
OCHOBHbIE (hr3nueckue
3aKOHBI U TIOHSATHS JJ151
UICHTU(HUKAIINH,
(hopmyTMpoBaHUS U
peIICHNS TEXHUYECKUX
1 TEXHOJIOTHYECKUX
po0OIIeM SKCIUTyaTaluu
TPaHCHOPTHO-
TEXHOJIOTHYECKHX
MalIdH U KOMIUIEKCOB C

UCIIOJIb30BAaTh
OCHOBHbIE (pU3NUECKHUE
3aKOHBI U TIOHSATHS JJIS
UICHTU(DUKAIIH,
(hopmyMpoBaHUS U
peLIeHNsT TEXHUUECKUX
1 TEXHOJIOTHYECKUX
poOIIeM KCILTyaTallul
TPaHCIOPTHO-
TEXHOJIOTHYECKHX
MallIlH U KOMIUICKCOB
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TCXHOJIOTHYCCKHUX
MalIruH U KOMILJICKCOB

HC3HAYUTCIbHBIMA
3aTPyAHCHUSAMU

b1.b.4-H.1

OO0yuaromuiicst He
BJIaJIceT HaBBIKAMHU
HCIIOJIb30BAHHS
OCHOBHBIX
(pU3NIECKHUX 3aKOHOB,
SIBJICHU U TIPOLIECCOB
JUTSL MICHTU(QHUKAIIH,
(dbopMyITHpOBaHHUS U
peleHus
TEXHHYECKUX U
TEXHOJIOTUIECKHX
mpodiieM
IKCILTyaTalliH
TPaHCHOPTHO-
TEXHOJIOTHIECKUX
MalIHH U KOMIUICKCOB

OO0yuaromuiics cirabo
BJIaJieeT HaBbIKAMU
HCIIOJIb30BaHUS
OCHOBHBIX (DM3WUECKHUX
3aKOHOB, SIBJICHUH U
TIPOIECCOB IS
UICHTU(HUKAIINH,
(hopMyTHPOBAHUS
peI_HCHI/IH TEXHUYCCKUX
Y TEXHOJIOTMYECKUX
poOIIeM IKCIUTyaTaluu
TPaHCIIOPTHO-
TEXHOJOTUYECKHX
MAaIIIMH 1 KOMILIEKCOB

OO0yuaromuiics ¢
HEOOIBIIUMU
3aTpyAHCHUSIMH
BJIaJIceT HaBBIKAMU
OCHOBHBIX (hH3NYIECKHUX
3aKOHOB, SIBJICHUH U
MIPOIICCCOB IS
UICHTU(HUKAIINH,
hopMyITHPOBAHUS
pelICHUS TEXHUIESCKUX
1 TEXHOJIOTHYECKUX
POOIIEM IKCILTYaTaIIH
TPaHCIIOPTHO-
TEXHOJOTUYECKHX
MAaIIIMH 1 KOMILIEKCOB

OO0yuaronuiics
CBOOOHO BJIAJIEET
HaBBIKAMH
HCIIOJIb30BAHUS
OCHOBHBIX (PM3NIECKHUX
3aKOHOB, SIBJICHUH U
TIPOIIECCOB IS
UICHTH(UKAIINH,
(hopMyTHpPOBaHUS U
pelIeHUS TEXHUICCKUX
M TEXHOJIOTHYECKUX
POOIIEeM IKCILUTyaTaluu
TPaHCIOPTHO-
TEXHOJOTUYCCKHX
MaIlIMH 1 KOMILIEKCOB

3. TunoBble KOHTPOJIbHbIE 33/1aHUA U (MJIH) HHbIe MaTepUAaJibl, He00X0AMMBbIe VIS OLleHKH
3HAHMIi, YMeHMii 1 HABBIKOB M (WJIM) ONBITA JeATEeJbHOCTH, XapaKTePU3YIOIHX 3TANbI

¢dopmupoBanus komnereHuuii B npouecce oceoeHus OINOIT

TunoBble KOHTPOJBHBIEC 33aJ]aHUs U MaTEpUabl, HEOOXOIUMBIE JJIsl OLICHKH 3HAHUM, yMEHUN U
HAaBBIKOB, XapaKTepU3YIOMUX O0a30BbIA dTam (OPMHUPOBAHUS KOMIETCHIIMH B MpPOIlECCe OCBOCHUS
OIIOII, conepxarcsi B yueOHO-METOANYECKUX pa3pabOTKax, MIPUBEICHHBIX HIDKE.

1. OcHOBBI BHMOPAaLMOHHOW MEXaHMKH [DJIEKTpOHHBIH pecypc] yueb. mocobue A
CaMOCTOSITENIbHOM paboThl CTYJEHTOB OYHON U 3a04HOM (opM 00ydeHMs HANpaBICHHs MOATOTOBKU
23.03.03 Dkcruryaranus TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUTEKCOB / FOxHO-Y panbckuit
I'AY, Unctutyt ArpoumxkeHepun ; coct.. E. M. Bacapeirmna [u np.] .— Yensbunck: HOxHo-
Ypansckuit Ay, 2016 — 58 C. — Hoctyn u3 JIOKQJIbHOM cetn
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. MonekynsapHas ¢uszuka [DIeKTpoHHBIH pecypc] : Meron. ykazanuss / coct.. E. M.
bacapeiruna [u np.] ; FOxno-Ypansckuit 'AY, UactutyT arponmxkenepun .— Yensounck: KOxHo-
Ypansckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKAJIbHOM ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — JocTyn u3 ceTu WutepHer
http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.

4. MeToauvecKkue MaTepuaJibl, Onpeaessiionme npoueaypbl OeHNBAHUA 3HAHU,
YMEHHI, HABBIKOB U (MJIM) ONbITA AeATeJbHOCTH, XapaKTePU3YyOUX ITan(bl)
dopmupoBannsi KoMneTeHUH I

B nmanHOM pazziene METOAMYECKHE MaTepualibl, OMPEAEISIONINE MPOLEeAyphl OILICHUBAHUS
3HAaHUW, YMEHMI, HABBIKOB, XapaKTepH3YIOIIUX Oa30BbI 3Tanm (GOPMHUPOBAHUS KOMIETCHIIMHA IO
nucuuruHe «dusukay, TpuBeAeHbl MPUMEHUTEIBFHO K KaKIOMY U3 MCIOJb3YEMbIX BHUOB TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAllMM 00YJarOIIUXCSl.

4.1. OueHo4Hble cpeacTBa VIS POBeIeHNS TeKYIero KOHTPOJIsl YCIIeBaAeMOCTH
4.1.1. YcTHBIN OTBET Ha NPAKTUYECKOM 3aHATHH
YCTHBI OTBET Ha INPAKTUYECKOM 3aHITHM HCIOJB3YETCS U1 OLEHKM KayecTBa OCBOEHUS

o0ydJaronmMcs OCHOBHOM MpodhecCuoHaIbHON 00pa30oBaTEILHON MPOTPpaMMBI TIO OTACIBHBIM BOIIPOCAM
W TeMaM JUCHUIUIMHBL. TeMbl M TUIaHBI 3aHATHH (CM. METOJpa3pabOTKH M. 3) 3apaHee COOOIIArOTCS
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oOydaromuMmcsi. OTBET OIICHMBAETCS OLEHKOH «OTIMYHO», «XOPOIIO», «yJOBICTBOPUTEIHHO» WU
«HEYJIOBJIETBOPUTEITHLHOY.

Kputepun onenku otBera (Tabi.) TOBOIATCS OO CBeAEHUS OOydaloIIMXCs B Hadaje 3aHSATHI.
OreHka o0BSBISACTCS 00YYAIOMIEMyCsl HETIOCPEICTBEHHO MOCIIC YCTHOTO OTBETA.

Ikana Kpurepuu onenuBanus

- 00yJaroIuiics MOTHO YCBOWII YUeOHBIN MaTepuan,

- IPOABJIACT HABBIKH aHAJIN34A, 0606HIGHI/I$[, KPUTHYCCKOI'0 OCMBICIICHUSA U
BOCHIpUATHS WHGOpPMAIMK, HABBIKM OMUCAHHS OCHOBHBIX (DHU3MUYECKUX
3aKOHOB, SIBJIEHUM U IIPOLIECCOB;

- Marepwal U3JI0KEH TPAaMOTHO, B OMNPEACIEHHOW JIOTUYECKOU
MIOCIIEIOBATEIIEHOCTH, TOYHO UCTIONIB3YETCsl TEPMHHOJIOTHUS;

- TIOKa3aHO YMEHHE WUTIOCTPUPOBATh TEOPETUYECKUE TOIOKEHUS
KOHKPETHBIMM IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTyallUU;

- IPOAEMOHCTPUPOBAHO YMEHHUE PelIaTh 3a/1auu;

- MOryT OBITH A0MMYHICHbBI OAHA—/JABC HCTOYHOCTU IIPpHU OCBCUICHUU
BTOPOCTENEHHBIX BOIPOCOB.

OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO MPHU
Onenka 4 TOM UMEET MECTO OAIMH U3 HEJOCTATKOB:

(xoporo) - B YCBOCHHMH Y4e€OHOTO MaTepuasia J0MyIIeHbl HeOOoIbIIue IpoOesbl, He
MCKa3MBILIME COACpPKAHNE OTBETA,

- B pCIICHUHU 3aJa4 JOMYIICHBI HE3HAYUTCIbHBIC HCTOYHOCTH.

- HENOJIHO WJIM HETOCIIEJI0BATEIbHO PACKPHITO COEp)KaHHe MaTepHala,
HO TIOKa3aHO o0Illee MOHMMAaHUE BOMNPOCAa U TMPOJEMOHCTPUPOBAHBI
YMCHUSA, JOCTATOYHBIC IJIA I[ElJIbHGﬁIHGI‘O YCBOCHUSA MaTcpurajia,

- HMEJNCh 3aTpyJAHEHUs WIM JOINYyIIeHbl OHIMOKH B ONpPEICICHUN
HOHHTHﬁ, HCIIOJIb30BAHUHW TCPMUHOJIOTHHU, OIHNCAHUU (1)I/I3I/I‘-ICCKI/IX
3aKOHOB, SIBJICHHI W MPOIECCOB, PEIICHUHU 3aJ1a4, UCIIPABICHHbIE MOCIe
HECKOJIbKUX HABOAAIIHNX BOIIPOCOB;

- HETIOJIHOE 3HaHKE TEOPETUUECKOro MaTepuraa; 00yJyaronuiicss He MOXKeT
IIPUMEHUTH TEOPHUIO B HOBOM CUTYalUH.

- HE PACKpPBITO OCHOBHOE COZIEpKaHKHE yueOHOTO MaTepuana;

- o0Hapy’KeHO HE3HaHWE WIM HEeTOHMMaHue Oojbluedl winm Haubomee
BaXHOW YacTH yueOHOTO MarepHana;

- JOIMYyIICHBI OIHI/I6KI/I B ONpPCACICHUN HOHHTHﬁ, IIpu HKCIOJIB30BaHUU
TEPMHUHOJIOTMUH, B OMNHCAHUM (PU3UYECKUX 3aKOHOB, SIBICHUH U
MPOIIECCOB, PEIICHUH 33124, KOTOPbIE HE UCTIPABIICHBI MTOCIIE HECKOIBKUX
HABOJSIINX BOIPOCOB.

Ornenka 5
(oTIMYHO)

Orenka 3
(YZIOBIETBOPHUTENHHO)

Ornenka 2
(HEyIOBIIETBOPUTENHHO)

4.1.2. Otuer o mabopatopHoii paborte

OtyeT no 1abopaTopHOM paboOTe UCIIONB3YETCS ISl OLICHKU Ka4eCTBAa OCBOEHUSI 00YUYarOIIUMCs
OCHOBHOI mpodeccruoHalbHON 00pa3oBaTeIbHOW MPOrpaMMBbI MO OTAEIBHBIM TE€MaM AUCHHUIUIHHBIL.
Conepxanue u popma oTyeTa MO J1aOOPATOPHBIM paboTaM MPHUBOIAUTCSA B METOAMUYECKUX YKA3aHUAX K
nabopatopabiM pabotam (. 3 DPOC). CopepkaHue OTYE€Ta W KPUTEPHHM OIEHKH OTdera (Tabil.)
JIOBOJIATCSL 10 CBEACHUS OOydaromuxcs B Hadane 3aHATHA. OTYeT OIEHHMBAETCS 10 YCMOTPEHHIO
MIpenoaBaTelis OLEHKON «OTIMYHOY, «XOPOIIOY, «YIOBIETBOPUTEIHHOY, HEYAOBIECTBOPUTEILHO» HIIN
OLICHKOW «3auTeHOo», «He 3auTeHo». OIlleHKa «3a4TeHO» CTaBUTCS oOywarommmcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPHUTEPHUSM, YCTAHOBIECHHBIM JUIS TOJIOKUTEIBHBIX OIEHOK («OTIMYHOM,
«XOPOIIO», «YIOBIECTBOPHUTEIBHO»). OIeHKa O0OBABISETCS 00YyJaromEeMycsli HEOCPEACTBEHHO TOCIIe
CIauu OTYeTa.

24



(HEYTOBJIETBOPUTEIIHHO)

Ixana Kputepuu oneHuBanus
- U3NIO’KEHUE MaTepuasa JJOTHIHO, TPaMOTHO;
- cCBOOOHOE BIIaJICHHE TEPMUHOIIOTHEN;
OHeHKa 5 - YMCHHEC BBICKA3bIBATh U 000CHOBAThL CBOU CYXKIOCHUA IIPU OTBETC HA KOHTPOJIbHBIC
(oTnH4HO) BOTPOChL;
- YMEHHE OINUCHIBATH (PU3NUECCKUE 3aKOHBI, SIBIICHUS U MPOLIECCHI;
- YMCHHUC ITPOBOJUTH U OLICHUBATL PE3YJILTATHI H3MepeHHﬁ;
- CIIOCOOHOCTH pelaTh 3aJauH.
- U3II0’)KEHUE MaTepHasa JOTHIHO, TPaMOTHO;
- CBOOOHOE BIIaJIeHHE TEPMUHOJIOTHEH;
Ornenka 4 - OCO3HAHHOE MPHMEHEHHE TEOPETHYECKHUX 3HAHWW U1 OMHCAHUSA (U3NIECKUX
(xoporo) 3aKOHOB, SIBJICHUA U IPOLECCOB, PELICHUS KOHKPETHBIX 3aad, IIPOBEACHUS U
OIICHHWBaHUS PE3yJIbTATOB U3MEPEHUH, HO COlepKaHue W Gopma OTBETa MMEIOT
OTACJIBbHBIC HCTOYHOCTH.
- M37I0’KEHUE MaTepuasa HeMoJIHO, HeTIOCIeJ0BATENbHO,
- HETOYHOCTH B OIPEJEIICHUH TOHSATHH, B MPUMEHCHUW 3HAHWN I ONMHCAHHS
Oruenka 3 (M3UYeCKUX 3aKOHOB, SIBJICHHM M TIPOIIECCOB, PEIICHHMS KOHKPETHBIX 3ajad,
(YITOBIETBOPUTEITHHO) MPOBEJICHUS U OLIECHUBAHUSI PE3YyJIbTATOB U3MEPEHUI,
- 3aTpyIHEHHS B 0OOCHOBAaHUM CBOUX CYKICHUN;
- 00Hapy»KUBaeTcs HEJAOCTATOYHO MTY0OKOe MOHUMaHHE U3YYEHHOTO MaTepraa.
- OTCYTCTBHE HEOOXOIWMBIX TEOPETHUYECKMX 3HAHWW; JOIyIIEeHBl OINNOKH B
OIpEeACICHNN MMOHATHI U ONUCAaHUU (1)I/I3I/IT-ICCKI/IX 3aKOHOB, SIBIICHUU 1 IIpoUeCCoOB,
Onenka 2 MCKaXXCH WX CMBICI, HE PEIIeHBI 337a9u, He IPABUIBHO OIIEHUBAIOTCS PE3YJIbTAThI

H3MEPEHN;
- HEe3HaHWE OCHOBHOTO MaTepHaia y4eOHOH MPOTrpamMMBI, JOITYCKAIOTCS TPyObIe
OIIMOKH B U3JIOKEHUH.

MIxana

Kputepuu oueHuBanus

O11eHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuasa JOTHYHO, IPaMOTHO;
- cBOOOHOE BIIa/IeHHE TEPMHUHOJIOTHEH;

- YMEHHME BBICKA3blBaThb M OOOCHOBaTb CBOM CYXKICHHUS IIPU OTBETE Ha
KOHTPOIIbHBIE BOTIPOCHI;

- YMEHHE ONHUCHIBATh (PHU3NUECKUE 3aKOHBI, SIBICHHSI U TIPOLIECCHI;

- YMEHHE MIPOBOJUTH U OILIEHUBATDH PE3YIbTATHl N3MEPEHHUIA;

- CIIOCOOHOCTHh pemaTh WHKEHEpHBIE 3aJadd  (JIOMyCKaeTcsl HaJIndue
MaJO3HAYUTEIbHBIX OMIMOOK WM HEIOCTaTOYHO TIOJHOE pacKphITHE
CoJIepyKaHHE BOMNPOCA WM TMOTPEIIHOCTh HEMPUHIMIHAIBHOIO XapakTepa B
OTBETE Ha BOIIPOCHI).

Or1ieHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOIMWMBIX TEOPETUYECKHX 3HAHWH; JAOMYIIEHBI OITHOKH B
OmpeJieNieHN TIOHSATHH M ONUCAaHWU (DU3WYECKHX 3aKOHOB, SBICHHH WU
MPOLIECCOB, MCKAKEH HUX CMBICH, HE pEUIeHbl 3aJadd, HEe MPaBHIBHO
OIICHWBAIOTCS PE3YIBTATHI H3MEPEHHIA;

- He3HaHUE OCHOBHOTO MaTepHaia y4eOHOH MporpaMMsl, IOy CKarOTCs rpyObie
OKNOKY B M3JI0KECHHUH.

4.2. Ilpoueaypsl M OLIECHOYHbIE CPEACTBA /sl POBEJIEHUS TPOMEKYTOUYHOM aTTeCTAlMU

DK3aMeH SBIISIETCS

4.2.1. 3aueT He MpeayCMOTPEH YUEOHBIM IJIAHOM.
4.2.2. Ox3ameH

dbopMoOif  OIEHKM KadecTBa OCBOCHHUS OOyYaromuMCs OCHOBHOM

npodeccuoHanbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO paszjenaM JucuMIUMHBEL [lo pesynbraTam
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9K3aMeHa 00Yy4YaroleMycsl BBICTABISIETCS OLIEHKA «OTIMYHO», «XOPOILIO», «YyIOBIECTBOPUTEIBHO» WIIH
«HEYJOBIIETBOPUTEIIHHOY.

OK3aMeH MO JMCLUUIUIMHE TPOBOAMUTCS B COOTBETCTBMM C PACHHCAHUEM IPOMEXKYTOYHON
aTTeCTalli, B KOTOPOM YKa3bIBaeTCs BPEMs €r0 MPOBEACHUS, HOMEp ayJUTOPUH, MECTO MPOBEACHUS
KOHCYJIbTAllMK. Y TBEP)KJICHHOE PACIUCaHKE pa3MelaeTcsl Ha HHPOPMALMOHHBIX CTEH/aX, a TakXkKe Ha
ounmaneHOM caiite YHHBEpCHTETA.

VYpoBeHb TpeOOBaHMUN Ui NPOMEKYTOUHOM aTTecTalMu OOyYaroIUXCs YCTaHABIUBACTCS
paboueli mporpaMMOi TUCIUTUIMHBI ¥ IOBOJUTCS IO CBEACHUS 00yUYaIONINXCs B HAYaJIe CEMECTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C pa3penieHus 3aBeyomero kapeapoi Ha
9K3aMEHE MOJKET MPUCYTCTBOBATH IMPEIOaBaTellb Kadeaphl, IPUBICUYCHHBIN IS TOMOIIU B TIpUEME
9K3aMeHa. B ciydae oTCyTCTBHS BeOylLIero mpenojaBaress 3K3aMeH NPUHUMAETCS MperojiaBaTesieMm,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIEro Kadeapoi.

[TpucyrcTBHE Ha SK3aMeHE mpernojaBaTeneil ¢ apyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacrnopspKeHHs peKTopa, IPOpeKTopa mo yueOHo# padoTe wim nekaHa GpakyabTeTa He T0MyCKaeTCs.

OOyuaromiuecs pH sIBKE Ha 3K3aMeH 0053aHbl UMETh ITPU ce0e 3aYETHYI0 KHUXKKY, KOTOPYIO OHU
MPEIBSBISIOT 9K3aMEHATOPY.

Jlnis mpoBezieHrs SK3aMeHa BEYLIHi MpernoaaBaTeslb HaKaHyHe M0JIydaeT B JeKaHaTe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEJJOMOCTh, KOTOPasi BO3BpAIaeTCs B JCKAHAT MOCJIEC OKOHYAHHS MEpOIPHSITHS B
JIeHb IIPOBE/ICHUS 3K3aMEHa WM YTPOM CJIEyIOIEro JIHS.

DK3aMeHbl MNPOBOJATCSA IO OWjeTaM B YCTHOM WJIM TNHCbMEHHOM BHJE, JHOO B BHUE
TECTUPOBAHUA. DK3aMEHALIMOHHbIE OUJIETHI COCTABIISIFOTCS 10 YCTaHOBJIEHHON (pOpMe B COOTBETCTBUU
C YTBEPXKACHHBIMH Kadeapoil SK3aMEHAMOHHBIMH BOIPOCAMU M YTBEPXKAAIOTCA 3aBEIYIOIIUM
kadeapoit exxeronHo. B Ounere copepxutcs 2 TeOpeTHUECKUX BOMPOca U 3a/1a4a.

DK3aMEeHATOpY NPEIOCTaBIISETCS IMPaBO 3a7aBaTh BOMPOCHI CBEpX OwWiera, a TakkKe MOMUMO
TEOPETUYECKUX BOIIPOCOB JaBaTh JJIs PELICHUS 3aJayd U IPUMEPbI, HE BBIXOASIIME 3a PAMKH
MIPOMIEHHOI'0 MaTepuaa 1o U3y4aeMon JUCLHUIUIMHE.

3HaHUs, YMEHUS U HaBBIKM OOYyYaroIUMXCs ONPEIENSIOTCS OLIEHKAMHU «OTJIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTENBFHO»,  «HEYJIOBICTBOPUTEIBHO»,  KOTOpPHIE  BBICTABISAIOTCS B 3a4ETHO-
9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00y4aroIlerocs B IeHb 3K3aMeHa.

[Ipu mpoBeneHHHM YCTHOTO SK3aMEHAa B ayJUTOPUM HE TOJDKHO HAXOAUTHCS 0Oojee BOCHMHU
o0yyaroImuxcs Ha OAHOTO MPEeno1aBaTes.

[Ipn mpoBeneHHMH YCTHOrO 3K3aMeHa OOydYaroIiMiics BBIOMpAeT SK3aMEHAIIMOHHBIM OWieT B
Clly4alfHOM MOpsIJIKE, 3aTeM Ha3bIBaeT (haMUIINIO, UMsI, OTUECTBO U HOMEP SK3aMEHAIMOHHOT0 OuiieTa.

Bo Bpems »sk3ameHa oOydwarommecss MOTYT TIOJB30BAaThCS C pa3pelieHus 3K3aMeHaTopa
IpOrpaMMOl JAMCUUIUIMHBI, CHPAaBOYHOW M HOPMATHBHON JHUTEpaTypod, APYTUMH MOCOOMSAMHM U
TEXHUYECKUMU CPEICTBAMH.

Bpemst HoAroToBKM OTBETA MpH CAaye HK3aMeHa B YCTHOH (hopMe JOIKHO COCTABIISATh HE MEHee
40 MuHYT (I10 YKEJIAaHUIO 00YYArOIIEToCs! OTBET MOKET OBITh JOCPOYHBIM). Bpemst oTBeTa — He Oonee 15
MUHYT.

OOyuaromuiics, UCIBITHIBAIONINNA 3aTPyIHEHHS TIPU MOJITOTOBKE K OTBETY IO BBIOPAaHHOMY MM
Ounery, MMeeT IpaBO Ha BBIOOP BTOPOro OmiieTa ¢ COOTBETCTBYIOLIUM IPOJJIEHMEM BPEMEHHU Ha
MoJAroToBKY. IIpM OKOHYATENbHOM OIICHMBAHWHU OTBETAa OIEHKA CHIKAETCs Ha ofuH Oayl. Brermada
TpeThero OuiieTa He pa3peraeTcs.

Ecnu oOyyaromuiicst sSIBUJICS Ha 9K3aMEH, U, B35B OMJIET, OTKA3aJICs OT MPOXOXKICHHS aTTeCTAIlUH
B CBSA3M C HEMOATOTOBJIEHHOCTBIO, TO B BEZIOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYA0BIETBOPUTEIHHOY.

Hapymienue AuCIUIUIMHBI, CHOUCHIBAaHHME, MWCIOJIB30BAaHUE OOYYAIOUIMMHCS HEpa3pelIeHHBIX
MEYaTHBIX U PYKONHUCHBIX MaTepHaloB, MOOWIBHBIX Tene(OHOB, KOMMYHMKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JPYTUX BUAOB JINYHOH KOMMYHUKAITMOHHOW ¥ KOMIIBIOTEPHOU TEXHUKH BO
BpeMs aTTECTAl[MOHHBIX MCIBITAaHUM 3ampemeHo. B ciaywyae HapymeHuss 3toro TpeOoBaHHUs
MPEeToIaBaTellb 00s13aH yAATUTh 00YYarOIIerocs U3 ay IMTOPHH U MMPOCTABUTH €MY B BEIOMOCTH OLIEHKY
«HEYIOBJIETBOPUTEIBHOM.
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BricTaBneHne O1eHOK, OTy4YEHHBIX IPH MOBEICHUN PE3yIbTaTOB IIPOMEKYTOYHOM aTTeCTaLUH,
B 3a4ETHO-9K3aMEHAIIMOHHYIO BEIOMOCTh M 3aUeTHYIO KHWXKY MPOBOJIUTCS B MPHUCYTCTBUU CAMOTO
oOyuatomterocs. IIpenogaBaTeny HECyT NEpPCOHAIBHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh H
TOYHOCTh BHECCHHS 3aIMCEH O pe3yIbTaTax MPOMEKYTOUHOW aTTECTAIIMH B 3a4€THO-IK3aMEHAIIMOHHY IO
BEIOMOCTB M B 3a4€THBIC KHIKKH.

HesiBka Ha SK3aMeH OTMEYAeTCs B 3a4E€THO-IK3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMH «HE SIBUJICS.

Jiis o0yuaromuxcs, KOTOpble HE CMOTJIM CAATh 3K3aMEH B YCTAHOBJICHHbBIE CPOKH, Y HUBEPCUTET
yCTaHABJIMBACT MEPHO/I JIMKBUIAIMH 33JJOJDKEHHOCTH. B 3TOT mepnon mpenogaBareiy, IpUHIMABIINE
9K3aMEH, JIOJKHbI YCTAaHOBUTb HE MeHee 2-X JHEH, Koraa oHM OyJIyT NPUHUMATh 3aJl0JKEHHOCTH.
Wudopmanus o TUKBUAAIUH 32I0JKEHHOCTH OTMEUYAETCS B 9K3aMEHAIIMOHHOM JIUCTE.

OOyuarommMcs, MOKa3aBIIUM OTJIMYHBIE M XOPOILWE 3HAHHMS B TEUCHHE CeMecTpa B XOje
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOXKET OBITh IIPOCTABJICHA K3aMEHAIIMOHHAS OI[CHKA
JIOCPOYHO, T.€. 6e3 ciaun 3k3aMeHa. OleHKa BbICTABIISIETCS B 3K3aMEHALMOHHBIN JIUCT UM B 3a4€THO-
9K3aMEHAI[OHHYIO BEZIOMOCTb.

WHBanuapl U Jula ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 3/10pOBBS, MOTYT CIaBaTh HK3aMEHbI B
ME)KCECCHOHHBIN NEPUOJT B CPOKH, YCTAHOBJICHHBIC HHIMBUIYaJIbHBIM yUEOHBIM IUIaHOM. MHBamMabI 1
JMLa C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI, UMEIOIIME HAapyIIECHUs ONOPHO-ABUraTeIbHOIO
ammapara, JIONMyCKalOTCS Ha aTTECTAl[MOHHBIE WCIBITAaHUS B COIPOBOXICHUH ACCHUCTEHTOB-
CONPOBOXKJAFOIIIHX.

[Tponienypa mpoBeneHHs] MPOMEXKYTOYHOM aTTecTalMu s OCOOBIX CIIydaeB H3J0XKEHA B
«[Tonoxennn o TEKyIieM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOW aTTECTAI[MH OO0YYAIOLINXCS 110
OIIOIT OGakanmaBpuarta, cnenmanurera u wmarucrtparypel» @OI'BOY BO HOxno-Ypansckuii 'AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YUAIOMIETOCS MTPEICTABICHBI B TAOJINIIE

lkana Kpurtepun onenuBanus

BCECTOPOHHEE, CUCTEMaTH4ecKoe U TIJIyOOKoe 3HaHHWE IPOrpaMMHOI0
Onenka 5 Marepuana, YCBOCHHME OCHOBHOM W JIONOJIHUTEIBHOM JIMTEpaTyphl,
(oTnHMuHO) PEKOMEHIOBAHHOW MpPOrpaMMON JUCLUIUIMHBI, IPaBUIBHOE pELICHHE

3a/1a4u.

IIOJIHOE 3HaHWE IPOrpaMMHOIO MaTepuana, YCBOCHHE OCHOBHOM
Ouenka 4 JIATEPATYPHI, PEKOMEHTOBAHHOM B nporpaMmme, HAINYHUE
(xoporo) MaJIO3HAYUTENbHBIX OMIMOOK B pELICHWW 3aJaud, WM HeI0CTaTOYHO

TIOJTHOE PACKPBITHE COJIEPKAHUE BOMPOCA.
3HaHHE OCHOBHOT'O MPOrPaMMHOI0 MaTepuaia B MUHHUMAJIbHOM OOBEME,
MOTPEIIHOCTH HEMPUHIIMITHAILHOTO XapaKkTepa B OTBETE HA dK3aMCHE U B
peIlICHUH 33]1auu.

Onenka 2 npoOenbl B 3HAHMUAX  OCHOBHOTO  IMPOTPAaMMHOTO  MaTepuana,
(Hey,Z[OBJIeTBOpI/ITCJIBHO) MPUHIUITHAJIBHBIC OIHI/I6KI/I IIpr OTBCTC HA BOIIPOCHI U B pCHICHUM 3aJJa4H.

Ornenka 3
(YZIOBJIETBOPUTEIHHO)

Bonpocsl k 3xk3ameny
1 cemecTp

1. Ponb (¢hm3uky B pa3BUTHH TEXHUKU W arpOMPOMBIIICHHOTO MPOU3BOJICTBA.

2. Kunemaruka wmatepuanbHOM TOukd. KoopAuHATHBIM METOJ OINUCAHUS JIBHIKEHH.
Kunematnyeckoe ypaBHEHUE IBUKEHUS U ONPEIEISIEMBbIE 10 HEMY KHHEMATHUYECKUE XapaKTEPUCTUKH.

3. BekTopHbI cioco0 onucaHus ABMKEHUW. BeKTOphl mepemenieHus, CKOpOCTH, YCKOPEHHUSI.
VYTrnoBbIe XapaKTEPUCTUKH JIBUKEHUS 110 OKPYKHOCTH.
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4. DneMeHThI peNsATUBUCTCKON MexaHukH. [locTynarsl crienuanbHON TEOPUH OTHOCUTEIBHOCTH.
[Ipeobpazosanus Jlopenna. Cioxxenue ckopocteid. OTHOCUTETBHOCTD JTMHBI OTPE3KOB U NTUTEILHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. JlnHaMuKa MaTEepUAIBHONW TOYKHM M MOCTYyNATEIBHOIO ABMKEHUS TBEpAOro Tena. lIpuHmmn
OTHOCUTENBHOCTH. 3akoHbl HptoTOHA. Bunbl cui.

6. JluHamuka BpallaTeJbHOrO MABWXKEHHMS. MoMeHT cuiabl. MOMEHT HHepuMH. 3aKOHbI
COXPAHEHHUs UMITYJIbCA U MOMEHTA UMITYJIbCa.

7. nepuuanbHble U HEMHEpLUaIbHbIE cUcTeMbI 0TcuéTa. CHUiIbl MHEPLUU MPU Pa3IUYHbIX BUAAX
JBUKCHMUSL.

8. Pabota, MomHOCTh U 3Heprus. Mexanndeckas pabota U MOIIHOCTb [P MOCTYIATEIbHOM U
BpalllaTeIbHOM ABMKEHUAX. KuHeTHueckas SHEprus U TeopeMa 0 KHHETUYECKON SHEPTUH.

9. KoncepBaTtuBHbIE CHIIbI U TOTEHLIMATIbHAS HEeprus. [Ipumepsl moTeHIMANBHBIX H0JIeH. 3aKOH
COXPAHEHHUS YHEPTUHU B MEXAHUKE.

10. Mexanundyeckue kosebanusa. Kunematnka rapmoHudeckux KoneOanuit. CroxxeHue
Kosie0aHUH. AKYCTHUECKUE PE30HATOPBI.

11. [Iunamuka rapMoHuuyeckux koisieOanuii. [uddepennumanbHoe ypaBHEHHE KOJICOAHUN.
3aryxarolye 1 BbIHYXK/IeHHbIe KojeOanus. MexaHnueckuil pe3oHanc. MasTHUKH.

12. Mexanunueckue BoJHbl. BonHoBoe ypaBHenue. Bunpl BosiH. UnTepdepenuus, audpakuus u
nucnepcus BoJiH. BonHel v nHbopManus.

13. OcHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKON Teopuun. MneanbHblii ra3. OCHOBHOE
ypaBHeHue MKT u ypaBHEHHE COCTOSIHUSA UIC€ATBHOTO Ta3a.

14. Arperatusie cocTossiHusS M (a3oBble mepexonbl. PeanbHble Ta3zbl. CXKMWKEHUE Ta30B.
OcoOennoctu xuakoro coctosHus. CtpoeHue KpuCTauioB. JlepekThl KpUCTAIIMYECKOTO CTPOSHUSI.
[IpoyHOCTH U TUIACTUYHOCTD.

15. SBnenus nepenoca. quddysus, TermonpoBoIHOCTh U BHYTPEHHEE TpeHHue. MoJeKyspHO-
KMHETUYECKasl TEOPHS SIBJICHUN NIEpEeHOoca.

16. OcHOBBI TEpMOAMHAMHUKHU. BHYTpeHH:S SHEprHsl ¥ MepBOe Havajio TepMoauHaMuKku. Pabora
U TEIIOEMKOCTb ra3a IpH pa3iIMyYHbIX Ipoleccax.

17. BTtopo#i 3akoH TepMoaWHAMUKHU. TeruioBble IBUTATENM U XOJOAuIbHble MamuHbl. KITJ]
TEIUIOBBIX JIBUTaTeNIel U CTATUCTUYECKUI CMBICI BTOPOI'O 3aKOHA TepMOAMHAMUKU. [ToHsITHE SHTpONIHY.
Tpetuit 3aKk0H TEPMOAUHAMUKH. DIEMEHTHI OMOIHEPTETHKH.

18. Dnexrtpuueckuil 3apsn. BzammopeicTBue 3apsioB. DIEKTpOCTaTHUECKOoe TMoiie. BekTop
HaIpsHKEHHOCTH. Pacyér anexkTpocTaTuuecKux mojiei.

19. TloTeHmmanm »IEKTPOCTaTHYECKOTO Tmoyisl. Pabora TO TmepeMemeHuio 3apsaoB B
3JEKTPOCTATHUECKOM MoJie. [[oTeHnnan u rpaJueHT NoTeHIala. DKBUINOTEHIUAIbHBIE TTIOBEPXHOCTH.

20. BemectBo B 3nekTpuueckoM mnosie. [lonspHele n HemossspHble Monekyisl. [lonspuzanus
JTUAJIEKTPUKOB. BekTop cMenieHusl.

21. IIpOBOJTHUKH B 3JEKTPOCTATHUECKOM I0JI€. DIEKTPOEMKOCTH MPOBOIHUKOB. KoHIEHCATOPBI.

22. TlocrosHHBIM »iekTpuueckuid TOK. 3akoH Oma. OnekTpoaBuxymias cuia. [IpaBuna
Kupxroga 1 pacu€Tsl 3JeKTPUIECKUX LETei.

23. Knaccuueckas Teopusi JJIEKTPONpoBOAHOCTH. BwiBog 3akona Owma. Ilpupona
CBEPXIIPOBOANMOCTH.

24. Hocurenu TOKa B Pa3IMYHBIX MPOBOAHUKAX. DJIEMEHTHl TEOPUU 3JIEKTPONPOBOIHOCTH.
[onynpoBoanuku. IlomynpoBogHUKOBBIE NPHOOPBEL.  DIEMEHTHl  (U3NYECKOH  AIEKTPOHUKH.
KoHTakTHBIE SIBJI€HUS B METAJUIAX U MOJIYIIPOBOIHUKAX.

25. MarnuTtHoe none. B3aumoneincTBue 31M€KTPUUECKUX TOKOB. PacuéThl MarHMTHBIX IMOJIEH.
3akon buo-Casapa-Jlamnaca.

26. MarnutHble cBoiicTBa BeullecTBa. Jlua-, mapa- u deppomarnetuku. JlomeHsl. DeppuTHI.
DIEKTPOMarHUTHBIE CETIAPATOPHI B arPOMHKEHEPHH.

27. JleficTB€ MarHUTHOT'O TOJISl HA 3JIEKTPUUYECKUN TOK U JIBUXKYIIUECS 3apsyKEHHbIE YaCTHIIbI.
Cuna Amnepa u cuia Jlopenna. O¢ddexr Xoma. DnekTpoaBUraTesu.

2 cemecTp
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28. DOmnextpomarHutHas uHAyKUMA. 3akoH Papanes u mpaBwio Jlenna. MexaHusm
BO3HMKHOBeHUA DJ[C nHAyKIUN.

29. T'eneparoper rapmonmnueckoir IIC u tpanchopmaTopsl. MHIYKTHBHOCTh MPOBOIHUKOB.
OHeprus MarHUTHOTO TOJIS.

30. Ilepemennsiii snextpudeckuid Tok. llemm mepemenHoro Toka. 3akoH Owma nmns uenei
nepeMeHHoro Toka. IlonHoe conporuBieHne nepeMeHHOMY TOKYy. BekTopHast nuarpamma. Pe3onaHc B
LEMsAX ePEMEHHOTr0 TOKa.

31. DOnektpomarautHoe mnoje. OOoOmenue 3akoHa dapanes. 3aKOH IMOJHOrO Toka. Tok
CMEIIEeHUs. DJIEeKTpOMarHuTHbeIe BOJIHBI. YpaBHeHUs MakcBemia. Cuctema ypaBHeHHi MakcBenia B
muddepeHnmanbHol U uHTErpanbHoil popmax. Bekrop Ymosa-Iloitntunra. JlaBnenue caera.

32. I'apmonunueckuit ocuuyuisiTop. CBOOOIHBIE AIEKTPOMAarHuTHbIE KosieOaHus. 3aTyxarouue u
BBIHYKJICHHbIE KojeOanus. Pe3oHanc.

33. T'enepamusi, mepegadya W MPUEM DIEKTPOMATHUTHBIX BOJH. OTKPBITHIA KOJeOaTeNbHBIN
KOHTYp. Ilpuniun pa®oTsl paauonepenaTuvka U paguonpuéMHuKa. MoIysius U JeTeKTHPOBaHUE
AJIEKTPOMAarHUTHBIX BOJIH. Pajnonokanys u TeeBuieHue.

34. llIkana 31€KTpPOMarHUTHBHIX BOJH. Pa3inyHble AMana3oHbl 4acTOT 3IEKTPOMArHUTHBIX BOJIH,
UX XapaKTepHble OCOOCHHOCTU M TEXHUUYECKHE CPEJICTBAa UX MoJjydyeHus. Vcrnosiab3oBaHHE BUIMMBIX,
yJIbTPa(UOIETOBBIX U APYTUX U3IYYEHUH B pACTEHUEBOJCTBE U )KUBOTHOBOJICTBE.

35. DnemeHThl reoMeTpuyeCcKoil onTukU. OCHOBBI reoMeTpuueckoi onTuku. ®opmyssl @penens.
[IpuHUm 06paTUMOCTH CBETOBBIX JIydel. [I[pnOopbl reoMeTpu4eCcKOil ONTHUKH.

36.@otomeTtpus.

37. DnemeHThl BOJHOBOM onTUKU. [IpuHuun I'tolirenca.

38. UnTepdepennus cBeta. KorepeHTHOCTh ¥ ONTHYECKUN XOM JTy4eil. Y CIIOBUS MakCUMyMma U
MuHUMyMa. HTepdepomeTpsl. Di1eMeHThI rojaorpapuu.

39. [udpakuus cBera. [lpunnun Trolirenca-®Openens. [Audpakumonnas pemérka.
Crnexrporpadus. Jludpakiyus peHTTeHOBCKUX JIyUCH.

40. BzaumopeiicTBue wu3iMydeHHs ¢ BemiectBoM. [lomspuzanus cBeTa NMpU OTPaXEHUH U
MIPEJIOMJICHUU.

41. JIBoiiHoe usydenpenomieHue. ONTHYECKH aKTUBHblE BemiecTBa. CaxapUMETpBHI.
HckyccTBeHHast aHu30Tpomnus 1 e€ ucnosib3oBanue. HopmanbHast 1 aHOMalIbHas TUCTIEPCHSL.

42. TenmoBoe u3nyueHue. AGcomoTHo u€pHoe Terno. 3akoHsl Kupxroda, Credana-bonpiimana u
Buna. ®opmyna [Inanka. Ontuyeckas mupoMeTpus.

43. ®otorddext. BHemHuit, BHyTpeHHUH U BEHTHIBHBIN HOTOAPEKT. YpaBHeHHE DWHINITEHHA.

[Ipumenenue (hOTOAIEMEHTOB. Dddekr Kowmmrona. JIroMuHECIIEHTHOE U3JTy4YCHHE.
buomomMunecieHITH.

44, dorobmomornueckue mnporecchl. PorocunTes. TepMoaruHaMHUKa ¥ MeXaHU3M (POTOCHHTE3A.
buosHepreruxa.

45. DneMeHThl KBAaHTOBOM MeXaHWKU. KopmycKyJsIpHO-BOJTHOBOW myanmmu3Mm. Jludpaknus
anexkTpoHoB. CooTHOIIEHHs HeomnpeaenéHHocten. Y pasuenue Llpenunrepa.

46. Atom Bosopoa. DHEpreTHYecKue ypoBHU aToMa. [loTeHIman Bo30OyXAeHUS U HOHU3AIIUH.
[Moctynarer bopa. M3ny4denre u morioiieHne SHepruu. Bo1opoaono100HbIe HOHBI.

47. CTpyKTypa CJIOXKHBIX aTOMOB. DHEPreTHYECKHE YPOBHHM B CJIOKHBIX aTomax. [IpuHium
[MTaynan. Ontuueckue CHEKTPhl U CHEKTPbI PEHTIEHOBCKOro wu3inydeHus. llepuomuyeckas cucrema
snemenToB JI.M.Meneneena.

48. @®usuka MOJEKyJ. DHEpreTuyeckre ypoBHH MojeKkynd. OOMEHHOe B3auMOJICHCTBHE.
Monekynspublie ciekTpbl. [IpuHiun paboTel KBAHTOBBIX T'€HEPATOPOB. DIIEKTPOHHBIN apaMarHUTHBIN
pe30oHaHc.

49. IMonumepsl u xuaKkue Kprctauibl. OCHOBHBIE BUJBI KOJIJICKTUBU3ALUN MOJeKyl. CTpoeHue
MOJINMEPOB U WX (pr3udeckre cBOKHCTBA. THITHI KUIAKUX KPUCTAILIOB. JluCTUIen Ha )KUIKAX KPUCTAJUIAX.
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50.51Bnenne paguoaKTUBHOCTU. BHIbl pagvoakTUBHOTO pacmajga. 3aKoH paJgHOaKTHUBHOIO
pacmaga. CraOwWiabHBIE W PagUOAKTUBHBIE W30TONMBl. COBpPEMEHHBIE METONbl PAIUOXUMHHA U
panuoOuonoruu. I1po0GiaeMsl paano3konoruu.

51. CocrtaB aromHoro suapa. M3oronbsl. MexaHndeckuit 1 MarHUTHBIA MOMEHTHI siiep. SlnepHbie
CHJIBI U SHEPTUS CBSI3M A1pa. SIaepHbIil MAarHUTHBIA PE30HAHC U €T0 UCTIOIb30BaHUE.

52. SnepHble peakuuu. MexaHu3M siepHbIX peakuuil. llemHas peakuus neiaeHust saep.
Hcnonb3oBanue atToMHoM sHepruu. [Ipobiema ynpasnsemoii TepMosiiepHoit peakunu. Heprust ConHia
U 3BE31. SepHas 5K0I0rusl.

53. DnemenTapHble yacTullbl. Kinaccugukanus snemeHTapHbIX yacTull. BzaumonpespaiiaeMocTsb
AJIEMEHTAPHBIX YacTHUIl. METO/bl YCKOPEHHs YacTHIl. AHTHYACTHIBI M aHTHBENIECTBO. BemecTBo B
9KCTPEMAIIbHBIX YCIOBUSIX.

54. CoBpemenHas ¢u3uka u arpowHkeHepus. BemectBo u mone. OOBEKTHI W TPOIIECCHI.
OBOJIIOLIMOHHBIE  TpOLECChl  IpeoOpa3oBaHUs ~ MaTepuu.  BellecTBeHHBbIE, HHEPreTHUYECKUE,
JJIEKTPOMAarHuTHele M HH(OpPMalLMOHHBIE NpeolOpa3zoBaHusi OM000BEKTOB. PaszButue arpodusuku,
OuomexaHukH, 6Mo(pU3UKH, OMOIHEPreTUKH, ONOMH(DOPMATHKH, OMOTEXHOJIOTHH U arpOMHKEHEPHUH.
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JIUCT PETUCTPALIMUA UBSMEHEHUIA

Homepa nucToB Ocnosanue Juis
BHECEHUS Tloamuce
3aMEHEHHBIX HOBBIX AHHYJIMPOBAHHBIX -

Howmep
W3MEHEHUs

Pacmmmdposka [Jata BHeceHust
TIOJIITHCH WU3MEHCHHS




