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1 O0mme noJs1oKeHNst

Pabouas nporpamma quciuiuinabl «@U3MKa) COCTaBIeHa B COOTBETCTBUU C TPEOOBaHUSAMU
(benepanbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTA, YTBEPXKICHHOTO IMPHKA30M
MunucrtepcTBa o0pazoBanus u Hayku Poccutickoit ®eneparuu Ne 680 ot 25.05.2020, u ocHOBHOIM
npogeccuoHaTBLHON o0pa3zoBaTenbHON IIPOrpaMMbI MOATOTOBKU «bezonacHocTh
KU3HEIEITEIIbHOCTH B TexHocdepe» mo Hanpasiennto 20.03.01 "Texnocdepras 6e3omacHOCTS".

IMpodeccnonanbHBINA CTAHAAPT

1. 40.117 «Crienuaiuct 1mo 3K0JIOTHYeCKOi 0€301aCHOCTH B TIPOMBIIICHHOCTHY, YTB. IPUKA30M
MunHcTepCTBa Tpyla U COlMaIbHOM 3ammThl Poccuiickoit @enepannu ot 07 centsaops 2020 r. Ne
596n (3apeructpupoBan MunucrepcTBoM toctuninu Poccutickoit deneparuu ot 25 centsaops 2020
r., peructpaunoHHbii Ne. Ne 60033)

2. 40.054 «Cnenpanuct B 007aCTH OXpaHbI TPY/a », YTBEPKIASHHBIN MTpUKa3oM MuHHCTEpCTBA
TpyJa W couuaibHOW 3amutbl Poccuiickoit @®epepauun ot 04 aBrycra 2014 1. Ne 524n
(3apeructpupoBan MunmctepcTBoM roctuiiuu Poccuiickoit @eneparuu ot 20 aBrycra 2014 r.,
peructpanronHbiit Ne 33671)

O6o6mennas Tpyaoasi ¢pynkumus: C. KonuenrtyanbHoe, (PyHKIMOHATHHOE U JIOTHYECKOE
MPOSKTUPOBAHUE CHCTEM CPEIIHETO M KPYITHOTO MaciTada v CI0KHOCTH.

3anaun OBnagenue (byHAaMeHTaIbHBIMU MOHSTHSAMH, 3aKOHaMH u
JVICIIATUTHHEI TEOPHSIMH ~ KJIACCHYECKOW WM COBPEMEHHOW (HU3UKH, a TaKXKe METOAAMHU
(HU3MYECKOTO UCCIIeIOBAHUSL.

OmmageHne mpuUeMaMd H METOJAMHU pEIIeHUS KOHKPETHBIX 3a1ad M3
pa3IM4HBIX obsacTeld (GU3UKH.

O3HakOMJIEHHE C COBPEMEHHOW HAay4YHOW ammaparypou, (popMHpOBaHHE
HaBBIKOB TIPOBEICHHUS (H3MYECKOTO OKCIIEPUMEHTAa, YMEHHUE BBIACIHTH
KOHKpETHOe (pH3mueckoe conaepkaHhe B TPHUKIAAHBIX 3amavax Oymymien

CIICIUaJIbHOCTH.
OcHOBHBIC Pasznen 1 ®uznuyeckue 0CHOBbI MexaHuku: KnHemaTuka MMOCTYNATCIIbHOTO
pasaciibl / TeMBI U BpalllaTCJIIbHOTIO ABUXKCHU A, I[I/IHaMI/IKa MMOCTYIATCJIbHOI'O U BpalaTCJIbHOIO
JUCHUITIINHBI JBHXXCHUA, 3aK0HEBI COXpPAaHCHUA HUMITYJIbCa W 3SHCPIUH. Mexaaudeckas

sHeprus. Pabota, TsaroreHue. DieMeHThl TEOPUH MOJISL. DIIEMEHThl MEXAHUKH
KUAKOCTEH, OJIEMEHTHl CHEIUAJIBHOM TEOPUM OTHOCHUTEIBHOCTH, |
duznyeckue OCHOBBI MEXaHUKHU
Paznen 2 OcHOBBI MOJICKYJSAPDHOH (HM3MKM M TePMOAMHAMHMKH:
MounekynsipHO-KUHETHYECKass TEOpHsl UAeaNbHOro rasa. ONbITHBIE 3aKOHBI
ucanpHbIX razoB YpasHeHue Kianelipona-MenneneeBa, CraTucTudeckue
3aKOHBI MOJIEKYJISIPHON (U3MKH. SIBIIEHUS MepeHoca B TEPMOJINHAMUYECKUX
HEPAaBHOBECHBIX cucTeMax, [lepBoe Hauano tepmoauHamuku. [IpumeHenue
NEepBOro Hayalla TEpPMOJMHAMHKM K H3ompoleccaM, Bropoe Hauano
TEPMOAUHAMUKHU. DHTpoNus. TeroBble IBUraTeNN U XOJ0JUIbHBIE MAIIUHBI,
Peanbuble ra3el, KonrponpHas pabora 1 (mo pazgeny 1, 2), 2 OcHOBBHI
MOJIEKYJISIPHOMN bu3uKu u TEPMOJUHAMUKU
Paspnen 3 Duexkrpocraruka. [IoCTOSHHBIN TOK: DIEKTPOCTATUYECKOE TI0JIE
U €ro XapaKTEpUCTUKH B BaKyyMme U BelecTBe. OCHOBHBIE TEOPEMBI IJIf
JEKTPOCTATUYECKOTO TIOJsl B BaKyyMeé M BellecTBe, lIpoBOIHUKH H
JTUDJIEKTPUKHA B DJIEKTPUUECKOM II0JI€. DJIEKTPOEMKOCTh IMPOBOJHUKOB H
KOHJEHCATOPOB. DHEPrusi U 00beMHas TNIOTHOCTh HEPTUU AJIEKTPUUECKOTO
noJis, [IOCTOSAHHBIN 37EKTPUUYECKUN TOK, €r0 XapaKTEPUCTUKU U YCIIOBHUSA
CYLIECTBOBaHMs. 3aKOHBl IOCTOSSHHOIO TOKa, 3  OJEKTpOCTaTHKa.
ITocTossHHBIN TOK




Pasnen 4 DiexkrpomardHeru3m: MarHUTHOE TMOJE€ U €ro OCHOBHBIE
xapakTepucTuku. 3akoH buo-Caapa-Jlamnaca. [[eiicTBHe MAarHUTHOTO MOJIS
Ha TOKM W 3apsnabl, MarHutHoe 1mosne B BemlecTBe. Jlua-, mapa- u
beppomarneTiky, SBiaeHne 3IeKTPOMarHUTHON MHYKIIUN U CAMOUHAYKIIUH.
[IpaBuno Jlenma, OcHoBbl Teopun MakcBemna, 4 DJIEKTPOMArHETU3M
Pa3nen 5 KoJsiebanusi u Bosinbl: CBOOOHBIC HE3ATYXAIOIINE U 3aTYXAIOIIUE
MEXaHHYECKUE U DJIEKTPOMArHUTHBIE KoJieOaHus1, BeIHyKIeHHBIC KOJICOaHHUS.
Cnoxenue koyiebanuii, BosHbBI, UX XapaKTepUCTUKHU. Y paBHEHUE TUIOCKOW U
chepruecKux BOJH, DHEPrusi MEXaHUYECKHX M JJIEKTPOMATHUTHBIX BOJIH,
Kontponbnas pabora 2 (mo pazaenam 3, 4, 5), 5 Konebanuss u BOJHBI
Paznen 6 Ontuka. KBanTOBas mnpupoaa wu3JIy4dyeHHsi: OJIEMEHTHI
r€OMETPUUYECKON ONTHUKHU, BOIHOBBIE CBOICTBA cBeTa, TemioBoe U3nyyeHue.
dotorddexr, 6 Ontuxka. KBanroBas OpUposa  H3JIY4YECHHUs
Pazgen 7 JjieMeHTbl KBAHTOBOW (PU3MKHM ATOMOB, MOJIEKYJ U TBEPAbIX
Tea: Teopust aroma Bojgoponaa o bopy, DieMeHThl KBaHTOBOM MEXaHHKH,
DOnemeHThl (U3UKU TBepIOro Tena. [lonaTtrue 30HHOM Teopun TBEPABIX Tem, 7
DONEeMEeHTHl KBAHTOBOM (U3WKH AaTOMOB, MOJIGKYd U TBEPIBIX TeI
Pa3nen 8 DiemeHThl QU3UKU ATOMHOIO IPA M 3JIEeMEHTAPHBIX YaCTHUIL:
OneMeHTBl  (PU3UKM ~ aTOMHOTO  sifpa,  ODJIEMEHTapHBIC  YaCTHIIHI,
KIaccudukanus dIeMeHTapHbIX uvactul, KoHTponmbHas pabora 3 (1o
pasnenam 6, 7, 8), 'pynnoBas KoHCynbTalus JUIsl HOATOTOBKU K 9K3aMEHY, 8
OnemMeHThl  (U3UKH  aTOMHOTO  siipa M JJIEMEHTapHBIX  YacTHII,
[IpomexxyTouHas arrecrauus

2 IlepeuyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS MO JUCUUILIMHE (MOYJII0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTaTaMi 00pa30BaTeIbHON NPOrpaMMbl

[Ipouecc m3ydenust aucuMIIMHbl «PU3MKa» HarpaBieH Ha (OPMHUPOBAHUE CIEAYIOLINX
kommnereHui B coorBercTBUM ¢ PI'OC BO 1 ocHOBHOI 00pa3zoBaTenbHOI mporpaMMoil (Tabmiuuna

1):
Tabnuua 1 — KomnereHiuu u niaHupyemsble pe3yinbTaThl 00y4eHHs MO JUCHUIUINHE
Koa no ®1'0C WNHauKaTopel TOCTUKEHUS [Inanupyemslie pe3ysbTaThl
00y4yeHHs 110 TUCLUIUIMHE
Ob6memnpodeccnoHanbHbIe
OIIK-1 OIIK-1.1 3HaTh:
CrnocobeH yuuThiBaTh 3HAeT  COBPEMEHHBIE TEHJIEHIMM -  (QU3MUECKUE SBICHUA W
COBpEMEHHBIE pa3BUTHS TEXHUKU U TEXHOJOTHUH B OCHOBHBIE 3aKOHBI  (DU3HKH,
TEHJICHIIUM Pa3BUTHUA | 00JIacTH oOecreyeHus TeXHOC(HEpHOH NpuMEeHeHne 3aKOHOB
TEXHUKHU U 0e301MacHOCTH, COBpEMEHHBIE COXPAaHEHHS B  BaKHEMIIUX
TEXHOJIOTUH B TEHACHIIUU BBIUYHCIUTEIBHON = IPAKTUYECKUX MPUIOKEHUSIX;
o0nactu TEXHUKH, MH(GOPMAIIMOHHBIX - (U3MYECKHEe BETUYMHBI U
TexXHOC(epHOI TEXHOJIOTUH B cBoel (u3Muyeckre KOHCTAHTHI, UX
0€30macHOCTH, npo¢eCCHOHATBHON IEeATETLHOCTH OTIpeJIeJICHUE, CMBICI, CIIOCOOBI
U3MEPUTENBHOMN U U €MHULIBI UX U3MEPEHMS,
BBIYHCIUTENHbHOM - ¢byH1aMeHTalbHbIE
TEXHUKH, ¢u3nyeckue OIBITHI, UX POJIb B
MH(OPMALIMOHHBIX Pa3BUTHUU HAYKH;
TEXHOJIOTU IIpU




Kox o ®I'OC

pEIIeHUN TUTIOBBIX
3a7a4 B 00J1aCTH
npodeCcCuOHAITBHON
IEeITEIbHOCTH,
CBSI3aHHOM C 3aIl[UTOU
OKpY>KarollEen cpeibl
H o0ecreueHuEM
0e30IMacHOCTH
yeJIoBeEKa

NHaukaTopsl TOCTHKEHUS

OIIK-1.2

YMmeer UCnoOJIb30BATH
BBIYHCIIUTENbHYIO TEXHUKY U
MH(OPMAIIMOHHBIE TEXHOJIOTUHU B
obnactu obecrieueHrs TeXHOCHEPHOM
0€301aCHOCTH; OTIPEIETTh
napaMmeTpbl OMACHBIX U BPEIHBIX
BO3JEHCTBUN TEXHOJIOTUYECKUX U
MIPOU3BOJICTBEHHBIX MPOIIECCOB;
BBISIBJISTH 0a30BBIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTUS HAYKU B
o0acTi TeXHoCepHOn
0e301acCHOCTH

OIIK-1.3

Baageer HaBbIKaMu
CTPYKTYpUPOBAHUS 3HAHMUIA,
MIPaBMJIBHOTO BBIOOpPA CPEJICTB,
CHOoCcO00B U METOJIOB MPUHSATHS
pELIEHMIT; BIaICHUE TEXHUKOW U
TEXHOJOTHSIMH B 00JIaCTH
oOecnieyeHus TexHochepHon
0C30IMaCHOCTH; BIIaJICHHE
BBIYMCIUTEILHON TEXHUKON U
MH(OPMAIIMOHHBIMU TEXHOJIOTUSIMH B
cBoelt mpodeccroHaTbHON
JEeSTeIbHOCTH

[Inanupyemble pe3ynbTaThl
00y4YeHUs IO TUCITUTIINHE

- Ha3HauYeHUWE U MPUHLHUIIBI
JEACTBUSA BOKHEUIINX
(bu3mIecKux mpudopoB.

Ymers:

- OOBSICHUTD OCHOBHBIE
HaOIIOgaeMbple  MPHPOJIHBIE U
TEXHOT'C€HHbIE SIBJICHUS u
3¢ ekt c MO3ULINIA
(byHIaMEHTAIBHBIX (DU3NYECKUX
B3aMMOJCHCTBUH,
HCTOJIKOBBLIBATh CMBICTT
(busznueckux BEJTUYHH u
TTOHSATHH;

- 3aIUChIBaTh YpPaBHEHUS IS
(buznueckux BEJIMYMH u
HaXOJWTh €ro pCIICHUE W
paboratb ¢ TpuboOpamMu H
000pyIOBaHHEM COBPEMEHHOM

(buzmdeckoit 1aboparopuu.

- YMETb IPHUMEHITb OCHOBHBIE
MeTOIbl  (PU3HKO-MaTeMaTHiec-
KOr0 aHajnu3a JJs pelIeHUs
€CTECTBEHHOHAYYHBIX 3a7ay.

- HCIIOJIb30BaTh METO/IbI
(U3MYEeCKOro MOJEIMPOBAHUS B
VHKEHEPHOU MPAKTHKE.
Biaagern:

- pa3aMYHBIMM  METOJAMKAMH
(Gu3nYeckux U3MEpeHu mpu
00paboTKe IKCIEPUMEHTATbHBIX
JaHHBIX, B TOM UHCIE C
MPUMEHEHUEM  KOMIIbIOTEPHOMN
TEXHUKA M HH(POPMAIMOHHBIX
TEXHOJIOTMM  TNpU  PELICHHUH
3aza4;

- HaBbIKaMu
OCHOBHBIX npubopoB "
000pyIOBaHUS  COBPEMEHHOMU
¢buznyeckoil mabopaTopuu.

JKCIUTyaTaIuu

3 MecTo TMCHUILUIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI MPOrpaMMbl

JucuurirHa BXOAUT B cocTaB 0jioka 1 «Du3uka» U OTHOCUTCA K 00s13aTEILHOM YacTH.

Mecto AUCIUIUINHEI
dbopMupoBaHHUS KOMIIETEHIIHH,

(3ranm  GopMHUpOBaHMS KOMIIETEHIIMH) OTPaXEHO B
NpEeACTaBICHHOW B JokKyMeHTe OyeHnounvie Mamepuansl,

CXEMC

pa3MelIeHHOM Ha caiite yHuBepcutera WWW.Knastu.ru / Haw ynusepcumem / Obpazoeanue /
«20.03.01 Texnocgpepnas 6esonacnocmvy /Oyenounvle mamepuast).

JucnuruimHa «MeTpoJioTHsi, CTaHAapTU3ANU U CEPTUPHUKAIMSY YaCTUIHO PEaU3yeTcs B
dbopMe mpakTHUECKOM MOAroToBKH. [IpakTryeckast MOArOTOBKA OPraHU3yeTCs MMyTeM MPOBEACHHUS /
BBIMOJIHCHUS IPAKTHUCCKUX 3aHSATHH, Ta0OPaTOPHBIX paboT.



4 CopepxaHue TUCUHUILNIMHBI (MO1YJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3aesnaM) ¢ ykazaHueM OTBeJEHHOT0 HA HUX KOJHYEeCTBA aKa/leMHYeCKUX
YacoB U BUJ0B y4eOHO#H padboThl

4.1 Crpykrypa H coep:KaHMe JMCHUILIUHBI 1Jis1 09HOH (popmbl 00yUeHnst

Jucuunnuna «Pusmnkay nzydaercs Ha 1-2 kypcax Bo 2-4 cemecTpax.

OO6mas Tpyao€MKOCTh TUCHUILINHBI cocTaBisger 12 3.e., 432 4., B TOM 4uCiIe KOHTAaKTHAs
pabora oOyuarommxcs ¢ npernoxaBareneM 160 u., arrecramus B ¢dopme 3kx3ameHa 35 .,
camocTosATeNbHas padota ooyuatomuxcs 236 4., UKP 1 4.
Tabnuna 3 — CtpykTypa U coep>KaHue AUCUMILIUHBI (MOTYJIs)

HanmeHnoBaHue pa3zenos, TeM
COZIep)KaHue MaTeprasa

Bupl yueGHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO PadO0Ty 00yJaroLIiXCs 1
TPYAOEMKOCTh (B Uacax)

OuTponus. TermioBbie ABUTaTEN U
X0JIOAUJIbHbIE MAIIIUHBI

KonTakTHas paboTta npenoaaBares C HUKP | CPC
o0y4armuMucs
Jlekuuu | Cemunapckue |JlaboparopHbie
(mpakTUyecKu 3aHATUSA
€ 3aHSTHS)
Pa3zgen 1 ®dusnueckue OCHOBBI MeXaHUKH
KunemaTnka nocrynatreJibHOro u 2 4 2 6
BPAIATEJILHOTO IBHKEHHS
JInHAMHUKa NOCTYNATEJBHOI0 1 2 4 2 6
BpallaTeIbHOI0 IBUKEHHS
3aKoHBI COXpaHEHHUsI UMITYJIbCA H 1 4 2 8
IHepruu. MexaHuveckasi FJHeprus.
PaGora.
Tsarorenue. JjieMeHTHI TEOPHUH TOJIS. 1 2 6
DJieMeHTbI MeXaHUKH KUIKOCTei
Paznen 2 OcHOBBI MOJIEKYIAPHOI (PU3NKH M TEPMOTUHAMHUKH
Mou1ekyJIsIpHO-KHHETHYeCKAsl TeOpUs 2 4 2 6
neaabHOro raza. OnbITHbIE 3aKOHBI
HeaJbHbIX Fa30B YpaBHeHHe
Kuaaneiipona-MeHnaeJsieeBa
IlepBoe HaYa/10 TEPMOAMHAMHUKH. 2 4 2 6
IIpumeHeHnne nepBoro Hayajia
TePMOAUHAMHKH K U30Mpoleccam
BTopoe Haua/10 TEPMOAMHAMHUKH. 2 4 6




CraTtuctudeckne 3aKOHbBI
MOJIEKYJISIPHOM (pu3uKHU. SBJIeHUst
nepeHoca B TEPMOJIMHAMUYECKHX
HEePaBHOBECHBIX CHCTEMAaxX
PeanbHble rassl

10

KonTpoasnas padora 1 (mo pasageny
1,2)

20

Pa3znen

3 DuekrpocraTuka. [locTOAHHBIN TOK

DJIeKTpocTaTH4YecKoe 10Jie U ero
XapaKTePUCTHKH B BAKyyMe U
BewiecTBe. OCHOBHBIE TeopeMbl 1JIs1
3J1eKTPOCTATHYECKOTO MOJIsl B
BaKyyMe M BelllecTBe

2 4 2

IIpoBOAHUKY M IHIJIEKTPHUKH B
JIEKTPHYECKOM I10JIe.
DJIEKTPOEMKOCTh IIPOBOAHUKOB H
KOH/JEHCATOPOB. JHEPIUs U
o0beMHasi IJIOTHOCTh IHEPIruu
3JIEKTPHYECKOr0 1O0JIst

IocTOAHHBIN JJIEKTPUYECKHI TOK,
€ro XapaKTePUCTHKH U yCJIOBHA
CylLeCTBOBAHUA. 3aKOHBI
MOCTOSTHHOI'0 TOKA

Pa3nen 4 DiiekTpoMarseTusm

MarnuTHoOe noJie 4 ero OCHOBHbIE
XxapakTepucTuku. 3akoH buo-
Capapa-Jlannaca. [leiicTBue
MATHUTHOTO IOJISI HA TOKH M 3apsabl

2 4 2

MarxnuTHoe moJjie B BemiecrBe. /[ua-,
napa- u peppoMarHeTuKu

SIBeHME DJIEKTPOMATHUTHOM
MHAYKIMU U CAMOUHIYKIIUH.
IIpaBuio Jlenna. OcHOBBI Teopuu
MakcBesliia

Pa3znen 5 Kosie0anus u BOJIHBI

CBo0oaHbIe He3aTyXalolue 1
3aTyXalolue MexaHu4ecKue u
IJIEKTPOMAIrHUTHBIC KoJie0aHus.
BbIHYy:K1eHHbIE KoJIeOaHMA.
ChoxeHue KoJiedaHui

2 4 2

12

3Heprml MEXaHUYECCKHUX U
IJNIEKTPOMAIrHUTHBIX BOJIH

12




KonTposbHnas padora 2 (o pazaenam
3,4,5)

20

Pa3nea 6 OnTuka. KBantoBasi npupoaa usjry4yeHust

DJIeMeHThI reOMeTPUYeCKOoil ONITUKHU 2 4 2 6
BoJiHoBBIE CBOJiCTBa cBeTa 2 4 4 6
TemnoBoe uznyuenune. ®oroddpdexr 1 2 2 6

Pa3znes 7 JiieMeHThl KBAHTOBOW (U3MKHU ATOMOB,

MOJIEKYJ U TBEPABIX TeJl

Teopust aToma Bogopoaa no bopy 1 2 6
DJieMeHThl KBAHTOBOI MeXaHUKH 1 2 6
JJieMeHTHI GU3NKHN TBEPAOIO TeJia. 1 2 4 6
IMoHsiTHE 30HHOI TEOPUH TBEPABIX
Tell

Paznen 8 DiieMeHTHI GU3NKH ATOMHOTO SI/IPA M JIEMEHTAPHBIX YaCTHIL
JyieMeHThI GU3MKH aTOMHOIO S/Ipa 1 2 9
DJieMeHTapHbIe YaCTULIbI, 1 2 9
KJIacCH(PUKAIMS 3JIEMEHTAPHBIX
YacTHUIl
KonTpoabHasi pa6ora 3 (mo pazaeiam 20
6,7, 8)
'pynnoBasi KOHCYJIbTAIUS JIJIsI 2
NOATOTOBKH K IK3aMeHY
HUTOI'O no aucumiuinHe 40 80 40 1 236

4.2 CTpykTypa M cojiep:kaHue JMCHUIIMHBI 1715 3209HO0I (hopMBbI 00y4YeHUst

Jucuummza «Pu3nka» uzydaercs Ha 1, 2 Kkypeax Bo 2, 3, 4 cemecTpax.
OO6m1ast TpyA0eMKOCTh (00BEM) MUCHIUIUIMHBI cocTaBiseT 12 3.e., 432 akaja. yac. TOM 4YHUCIE
KOHTaKTHasl paboTa oOydaromuxcs ¢ npemnojasareieM 36 4., arrectanus B popme K3aMeHa § 4.,
camocTosTeNbHas padota ooydatromuxcs 379 4., UKP 14.

Tabmuia 6 — CTpykTypa u coiep>kaHne UCIAILTAHBI (MOTYJIs)

HaumenoBanue pa3nenos, TeM 1
coepKaHue MaTepuaa

Bunel yue6HOI paboThl, BKIIIOYAsi CAMOCTOSITENIbHYIO
paboTy oOyJaronmxcs ¥ TPYAOEMKOCTh (B Yacax)

KonTakTHas paboTta npenoaaBares c
o0yJarmuMucs
Jlexuuu | Cemunapckue | JlaGopaTopHsl
(mpakTUYeCKU € 3aHATUSA
€ 3aHSTHS)

HNKP

CPC




Pazgen 1 ®usnueckue 0OCHOBbI MEXAaHUKHU

KunemaTuka nocrynarejibHoOro u 2 2 2 61
BpPalIaTeJIbHOI0 IBUKEHHUS.
JIluHAMHUKA NOCTYNATEJILHOI0
ABHKEHHS. 3AKOHBI COXPAHEHUS
HMIYJIbCa U Hepruu. MexaHuyeckasi
Heprusi. PadGora. Mexanmnka
TBepaoro teja. Tarorenue.
DJ1eMeHThI TeOPUH TO0JIsl. DJIeMEHThI
crnenraJbHO TeOpuHU

OTHOCHUTEJIbHOCTH.
Pa3nes 2 OcHOBBI MOJIEKYISIPHOM (PU3UKHU U
TePMOIMHAMMKH
YpaBHenne MenjeseeBa- 2 2 2 30
Knaneiipona. OnbITHBIE 32KOHBI
HaeaJlbHbIX ra3oB. CTaTucrnyeckne
3aKOHbI MOJIEKYJISIPHOH (pU3UKU.
ITepBoe u BTOpOE Havasa
TepMOAMHAMMKH. PeajibHbIe rasnl.
Kontpoabnas padora 1 - MexaHuka. 23
MouJiekyasipHas pu3nka u
TePMOIMHAMMKA
Paszpnen 3 DaexkrpocraTnka. IllocTosHHBIN TOK
DJIeKTPOCTATUYECKOE 10JIe U ero 1 1 2 45

XapPaKTEePUCTHKH B BAKyyMe U
Bewectse. IIpoBoaHuky u
AUIJIEKTPUKH B 2JIEKTPHYECKOM
noJie. JJICKTPOEMKOCTb IIPOBOHUKOB
U KOHAeHcaTopoB. IlocTossHHbII
JJIEKTPUYECKHH TOK, 3aKOHBI
MOCTOSIHHOI'0 TOKA

Pa3nen 4 DuekTrpomarneTusm

MarHuTHoe 1oJjie 1 ero OCHOBHbIe 2 2 2 40
xapaxkrepuctuku. Uaaykuus
MATrHMUTHOTO NOJs. 3aKOH AMIepa.
JeiicTBMe MArHUTHOIO T0JIS HA TOKH
u 3apsiabl. Cuia Jlopenua. /IBuskenne
3apsiia B 3JIeKTPHYECKOM U
MarHuTHOM noJsix. IAC nnayknum.
MarauTtHoe moJie B BeuecTse.
SIBeHME DJIEKTPOMATHUTHOH
MHAYKIMU U CAMOUHYKIIUH.
IIpaBuio Jlenna. Jueprus
MATHUTHOTI'O MOJS

Pa3gen 5 Kojie0aHnus ¥ BOJHBI




CBo00oIHbIE He3aTyXaKolue U 1 1 30
3aTyXxawuue MeXaHu4eckue u
3JIeKTPOMATHUTHBIE KOJIeOaHMS.
Boiny:KIeHHbIE KOJIeOaHus.
CioxeHnne kosedanuii. Boanbl, ux
XapPaKTePUCTUKHU. Y paBHEHUE
IVIOCKOM U c(hepHUYECKUX BOJIH.
YpaBHenne Oeryuieii BOJIHbI.
HNurteppepenuns Boan. Ctosiumne
BOJIHbI. JHEPIrUsi BOJH

KontpoabHnasi padora 2 - 23
DJIeKTPOCTATHKA, MOCTOSTHHBIN TOK,
3JIEKTPOMATHETU3M, KOJIEOaAHUSI 1
BOJIHBI

Pa3znen 6 OnTuka. KBantoBasi npupoaa u3jiydyeHust

DJIeMEeHTBI M 3aKOHBI 2 2 4 45
reoMeTpuueckoii ontTuku. BosiHoBbIe
CcBOMCTBA cBeTa (MHTep(epeHums,
nudpakuus, NoJApU3anms,
aucnepcus). TenJjioBoe usjiyuenue.
DoT03PeKT, ypaBHEHHUE
JiiHreiina 1 gorodpdexra.

¢ dext Komnrona

Pa3nes 7 JiieMeHTBI KBAHTOBOM (PU3UKH ATOMOB,
MOJIEKYJI U TBEPAbIX TeJl

Teopusi atoma Bogopoaa no bopy. 1 1 30
DJIeMeHThI KBAHTOBOI MEXaHUKH.
Ypasuenue lpeaunrepa. djeMmeHTbI
¢usuku TBepaoro rena. llousitue
30HHOI TEOPUM TBEPABIX TeJ

Pa3nes 8 DuiemenThl PU3NKN AaTOMHOIO SiApa U
3JIEMEHTAPHBIX YaCTHLY

DJieMeHThI GU3MKH AaTOMHOTO fApAa. 1 1 30
JledexT Macchl M SHEPTHUS CBA3M
sApa. JJIeMEeHTAPHbIe YaCTHIbI,
KJaccu(puKanms 3eMeHTapHBIX

YacTHIL
Koutpoabnas padora 3 - Ontuka, 22
KBAaHTOBasl, aTOMHAs U si/epHAasi

¢pusuka

HUTOI'O no aucumminge 12 12 12 1 379




5 OueHouHbIe CpeCTBA IS IPOBEACHNUS TEKYIIEro KOHTPOJISA U MPOMEKYTOYHOM
aTrTecTalMy O0yYAOIMXCS M0 IUCIHUIINHE (MOIYJII0)

@DOHJ| OLIEHOYHBIX CPEICTB AJI IPOBEACHUS TEKYIETO KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEXYTOUHOH arTecTanuu npezacrasiieH B [lpunoxenun 1.

[TonHbBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUH WIIM MHBIX MaTepHalloB, HEOOXOAUMBIX JUIS
OLICHUBAHMS PE3YJIbTATOB 00YyUEHHUS 10 TUCIMIIMHE (MOAYIIIO), IPAKTHKE XPaHUTCS Ha Kadenpe-
pa3paboTyuke B OyMaKHOM U 3JICKTPOHHOM BHJIE.

6 YueOHO-MeTOAUYECKOEe U MH(POPMAITMOHHOE O0ecTIeyeHne TUCHMILTUHBI (MOYJIA)

6.1 OcHoBHas JIMTEpPaTypa
3ucman, I'. A. Kypc obmeit ¢pusuku : B 3 1./ . A. 3ucman, O. M. Toxec. — M. : @usmarrus, 1972.
-3
Cagennes, U. B. Kypc o6mieit ¢pusukn : B 4 T : yueb. mocodue mist By3os / U. B. CaBenbeB; moj pe.
B. U. CasenseBa. — M. : KnoPyc, 2009. —4 1.
Tpodumonra T.U. Kypc ¢pusuxu: Yueb. [Tocodbue st By3os/ T.M. Tpodumora. -8-e u3z.,crep. — M:
Brercm. Ixk., 2004. -544 c.: ua.
Tpodumona, T. N. Kypc ¢usuku ¢ npumepamu pemeHns 3a1ad4 : B 2 T. : yaeOHuK 11st By30B / T. U.
Tpodumona, A. B. ®upcos. — M. : KnoPyc, 2015; 2010. —378c. - 2 T.
Yepros, A.I'. 3amaunuk mo ¢usuke : yued. mocodue mis BTy3oB / A. I'. Uepros, A. A. BopoObeB. —
M. : dusmataur, 2008; 2006; 2005. — 640 c.
Hevumuenko, B. M. ®usuka [OnekrtponHslii pecypc]| : yuebnuk / B.M. Jlemumuenko, U.B.
JlemugueHko. — 6-e us ., nepepad. u gon. — M. : UTHOPA-M, 2016. — 581 c. // ZNANIUM.COM
. DJIIEKTPOHHO-OMOMMOTEeYHast cucTtemMa. — Peskum mocryma: http://www.znanium.com/catalog.php,
OrpaHUYEHHBIN. — 3ari. ¢ 3KpaHa.
I'punkpyr, M. C. JlabopaTtopHblii MpakTUKyM 1o (pusuke : y4e0. mocobue mnst By3oB / M. C.
I'punkpyr, A. A. Bakymtok. — CII6. : Jlans, 2012. — 480 c.

6.2 JlonoiHuTEIbHAS JIUTEPATypa
CuByxun, /1. B. O6muit kypc ¢pusuku : B 4 T. : yue0. nmocobue st By30B. / J{. B. CuByxun. —2 — e
u3 ., uctp. — M. : Hayka, 1979. — 519 c.
Hetnad, A.A. Kypc ¢usuku : yued. mocobue ans Bry3oB / A. A. Iletnad, b. M. SABopckuii. — M. :
Axanemus, 2007; 2005; 2003. — 720 c.
Mexanuka : yue0. mocobue st By3oB / B. T. batuenkos, B. A. Bonocyxun, C. U. EBTymenko u np.
— M. : PUOP: UHOPA — M, 2011. - 509 c.
Huxkepos, B. A. ®usuka ans By30B: MexaHuka U MoJeKymspHas ¢pu3nka [DIeKTpoHHbIH pecypc]:
yueOHuk / HukepoB B.A. - M. : JlamkoB u K, 2017. - 136 c. // ZNANIUM.COM : 351eKTpOHHO-
o6ubnuoreynas cucrema. — Pexxum nocrtyna: http://www.znanium.com/catalog.php, orpaHnueHHBII.
— 3ari. ¢ sKpaHa.
Kanamraukos, C. I'. DnekrpuyectBo: yued. nocobue aist By3os / C. I'. Kanamnukos. — 5 — e u3z.,
ucnp. u non. — M. : Hayka, 1985. — 576 c.
benoxnen, B. 1. Dnexrpoannamuka: yuebd. nocodue ais By3oB / B. U. benonen. — Munck; M.: Hooe
3nanue; MHOPA-M, 2012. — 204 c.
Cena, JI. A. Equnuiie! pu3nueckux BEIMUUH U UX PAa3MEPHOCTH : y4eOHO - CIIPABOYHOE PYKOBOICTBO
/JI. A. Cena. — M. : Hayka, 1988. — 432c.
Yeptos, A. I'. Enqununsl ¢puszndyeckux BenuduH: yded. mocodue aist By30oB / A. I'. UeptoB. — M. :
Bricmras mkoma, 1977. — 287c.

6.3 Metoauueckue yKa3aHus /sl CTYA€HTOB 110 0CBOCHHIO M CIUTIHNHBI
M.C. I'punkpyr, E.W. Turopenko, FO.U. TkaueBa. JlaboparopHblil npakTukyM o ¢usuke. Yueo.
nocodue. - Komcomonbck-Ha-Amype: TOVYBIIO «KHAI'TY», 2011. 146 c.



A.A. Bakymok, H.A. HoBropoaos, FO.l. TkaueBa. KonTposibHO-pacyeTHbIE MaTepHabl O PU3UKE
(OcHoBHbIe (usnueckue Gopmynsl. KoHTposbHBIE pabOThI, pacdeTHO-TpadUUecKue 3adaHus U
TecThl). Yueb. mocobue. — Komcomonnck-na-Amype: ®I'bOY BO «KHAT'Y», 2018. -100 c.
[leperoenosa, M. A. Metoanueckue yka3aHusi U KOHTPOJIbHbBIC 3aJIaHUS IS CTYACHTOB — 3a0YHUKOB
UHX. — TeXH. crell. By30B — Komcomoinbck — Ha — Amype : @I'BOY BIIO «KHAI'TY», 2012. - 58 c.
6.4 CoBpemeHHble mnpo(deccHOHAJTbHbIE 0a3bl [JaHHBIX HW HH(OPMALMOHHBIE
CIpaBOYHbIE CHCTEMBI, HCNOJb3yeMble MPH OCYLeCTBJIEHHH 00pa30BaTeIbHOI0 Mpouecca 1mno
AUCHUILINHE
OnexTpoHHo-0ubmmMoreuHas cucrema ZNANIUM.COM. J[lorosop EIT 44 Ne 003/10 »6¢ MK3
191272700076927030100100120016311000 ot 17 anpens 2019 r
OnexrponHo-6ubnoreunas cucrema IPRbooks. Jlunensuonnsiit norosop Ne EIT44 Ne 001/9 na
MPEAOCTaBIICHUE  JOCTyNa K  JJIEKTpOoHHO-OMOmmoreunoit  cucreme  IPRbooks  HMK3
191272700076927030100100090016311000 ot 27 mapra 2019r.
OnexkrponHo-Oubroreunas cucrtema eLIBRARY.RU. Jorosop Ne EIT 44 Ne 004/13 Ha oka3aHwue
yCIIyT Aoctyna K 35ekTpoHHbIM u3nanusm MK3 191272700076927030100100150016311000 ot 15
anpens 2019 r.
6.5 [lepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIUOHHOM ceTn « AHTepHeT»,
He00XO0AUMBIX JJIS1 OCBOCHHS AUCHUIIIMHBI (MOXYJIA)
EcrecTBeHHO-HayuHBIH  OOpa3oBareibHBI mopTan  (exepanpHoro mopraina «Poccuiickoe
oOpa3zoBanHue» [DnekTpoHHbIN pecypc]. — Pexxum moctyma: http://en.edu.ru, cBoboanbIit. — 3ari. ¢
JKpaHa.

Hayunass osnektpoHHas OuOnuotreka «KuOepieHuHka» [DneKkTpoHHBIH pecype]. — Pexum
nocryma: http://cyberleninka.ru, cBo00aHBIH. — 3ari. ¢ 3KpaHa.
dusuka s Bcex [DnekTpoHHBIH pecypc]. — Pexxum moctyma: https://questions-physics.ru,

CBOOOJIHBIN. — 3ari. ¢ 9KpaHa.

Buneonexkunu ®ustexa: nexkropuii MOTHU [DnexTponnslii pecypce]. — Pexum gocrymna: https://open-

education.net/academic/university/videolektsii-fizteha-lektorij-mfti/, ceobomubIit. — 3ari. ¢ 3kpaHna.
6.6 JImneH3noOHHOe M CBOOOJHO pacnpocTpaHsieMoe IPOrpaMMHoe olecnedyeHuHe,

HCII0JIb3yeMoe NPH OCyllecTBJIEHUN 00pa30BaTeJIbHOIO NpoLecca no AUCHHUIINHE

Ta6muna 8 — [lepeveHp UCTIONIB3YEeMOT0 MPOTPAMMHOTO 00ECTICUSHHS

Haunmenosanue 110 PexBu3uThI / YCJIOBUA UCIIOJIB30BAHUA

Microsoft Imagine JIuuensuonHsli gorosop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBOGOI[HB.}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 110 CCHIIKE!:
https://www.openoffice.org/license.html

7 OpraHu3anoOHHO-NeIAroruyecKkne ycJaoBus

Opranu3anus 00pa30BaTEIHLHOTO MPOIECCa PETIaMEHTUPYETCS YICOHBIM IJIAHOM U
pacrncaHueM yueOHBIX 3aHATHH. SI3bIk 00yueHus (MpenogaBanus) - pycckuii. [1yis Bcex BUIOB
ayIMTOPHBIX 3aHATUN AKaJIEMUYECKUN YaC YCTAaHABIMBAECTCS MPOAOJIKATEIIBHOCTBIO 45 MUHYT.

[Tpu popmupoBaHUU CBOEH MHAMBUAYAIHLHON 00pa30BaTEeIbHON TPACKTOPHH
oOydJaronuiicss UMeeT MpaBo Ha Mepe3avyeT COOTBETCTBYIONIUX JUCIUIUIMH U TPOPECCHOHATBHBIX
MOJIyJIel, OCBOEHHBIX B TIPOIIECCE MPEANIECTBYIONIEr0 00ydeHus, KOTOPBIA 0CBOOOKIAeT
o0ydJaromierocss OT He0OX0IMMOCTH WX TIOBTOPHOTO OCBOCHHSI.

7.1 Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Y4eOHbIii nporiece mpu MpernoJjaBaHuU Kypca OCHOBBIBAECTCS Ha UCTIOIb30BAaHUU
TPAAUIUOHHBIX, THHOBAIMOHHBIX 1 I/IH(l)OpMaHI/IOHHBIX 06p330BaTeJ'II)HBIX TEXHOJIOTHH.
TpaI[I/II_[I/IOHHI:IC O6pa30BaTCJH>HLIC TCXHOJIOTUHU NPCACTABJICHBI JICKIIUAMHA U CCMUHAPCKUMHA



(mpakTHuecKUMM) 3aHATHIMEI. THHOBAIIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTUN UCTIONB3YIOTCS B
BU/I€ IIMPOKOTO MPUMEHEHHUS aKTUBHBIX U UHTEPAKTUBHBIX (DOPM MMPOBEIEHUS 3aHATUH.
Wudopmanronnsie 00pa3oBaTesIbHbIE TEXHOJIOTHH PEATH3YIOTCS IIyTeM aKTHBU3AIUH
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB B MHPOPMAIIIOHHOM 00pa30BaTEeIbHOM cpejie.

7.2 3aHATHSA JeKINOHHOIO TUIIA

JIeKIIMOHHBIN KypC MpearnoaaraeT CHCTEMaTH3NPOBAHHOE U3JI0’KEHHE OCHOBHBIX BOIIPOCOB
y4eOHOTO IIJIaHa.

Ha nepBoii nekuuu eKTop 00s13aH MpenynpeIuTh CTyICHTOB, IPUMEHUTEIBFHO K KAKOMY
0a30BOMY Y4eOHHKY (YUeOHHKAM, y4eOHBIM MOCOOUSAM) OYIET MPOYUTaH KypC.

JIeKIIMOHHBIN KypC JOJKEH J1aBaTh HAUOOIbIIHNIA 00beM HH(pOpMaLUU 1 00ecrieuuBaTh
Oosee TIIy0OKOE MOHMMaHUe YIeOHBIX BOIIPOCOB IPHU 3HAYUTEILHO MEHBIIICH 3aTpaTe BpEMEHH,
4yeM 3TO TpeOyeTcst OONBIIMHCTBY CTYJCHTOB Ha CAMOCTOSTENIbHOE U3yUeHHE MaTepHraa.

7.3 3aHATHSA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHsTHs OPEACTaBISIIOT cO00M JeTanu3aiuio JeKIIMOHHOIO TEOPETHUECKOTO
MaTepHaa, MIPOBOISATCS B LEJSIX 3aKPEIUICHHUS Kypca U 0XBaThIBAIOT BCE OCHOBHBIC Pa3/IeIIbI.

OcHoBHO (hopMoO¥i IPOBEIEHUS] CEMUHAPOB SABJIsIETCS 00CYKAEHUE Hanbosiee NpoOIeMHbIX
Y CJIOKHBIX BOIPOCOB TI0 OTACIHHBIM TEMaM, a TaKKe pa30op MPUMEpPOB U CHUTyalui B
ay/ZIMTOPHBIX YCIOBUAX. B 00s3aHHOCTH NpenogaBaTesst BXOAAT: OKa3aHHE METOIUYECKON ITOMOIIN
Y KOHCYJIBTHPOBAHUE CTYJIEHTOB 110 COOTBETCTBYIOIIUM T€MaM Kypca.

AXTHBHOCTh Ha CEMUHAPCKHX 3aHATHSX OLCHUBACTCS 10 CICAYIOIIUM KPUTEPUSIM:

- OTBETHI Ha BOIIPOCHI, MpeIjIaraeMple MPero1aBaTeleM;

- y4acTHe B IUCKYCCHSIX;

- BBITIOJIHEHUE MTPOEKTHBIX U MHBIX 33JJaHUN;

- ACCUCTHPOBAHMUE MPETIOIABATEIIO B IIPOBEACHUH 3aHATHH.

OTBet H0mKeH OBITh apTYMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIIOKHBIM, COAECPIKAThH
CCBUIKM Ha MCTOYHUKH.

JlokJazibl ¥ ONIITOHUPOBAHME JJOKJIAJI0B TIPOBEPSIOT CTENICHD BIIAICHUS TEOPETHUECKIM
MaTepHalioM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYkKICHUI.

OneHnBaHue 3a/1aHNH, BBITOJHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOAUT B HAKOTUICHHYIO
OLIEHKY.

7.4 CamocTosiTe1bHasi padoTa 00y4aomMXxcs N0 AUCHUILINHE (MOAYJII0)

CamocrosrenbHas padoTa CTyIEHTOB — 3TO IPOLIECC AKTUBHOT0, LIEJIEHAIPaBIEHHOTO
MPUOOPETEHUS CTYIEHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HEMOCPEICTBEHHOTO YUacTHs
IpenojaBaTesis, XapakTepU3yIOIUNiCcs IPpeIMETHON HallpaBI€HHOCTbHIO, 3()(PEKTUBHBIM KOHTPOJIEM
Y OLIEHKOW Pe3yJIbTaTOB JAEATEIbHOCTH 00yYaroIerocs.

[{enu camocTOSATENbHON pabOTHI:

- CUCTEMATHU3aUs U 3aKPETICHUE TIOJTYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHUECKUX
YMEHUU CTYJICHTOB;

- yriiyOJeHne U pacliupeHne TeOpeTHUECKUX 3HaHUH;

- (hopmupoBaHUe yMEHUI HCTIOIb30BaTh HOPMATUBHYIO U CIIPAaBOYHYIO JOKYMEHTAIIHIO,
CIELMAIIBHYIO JINTEPATYPY;

- pa3BUTHE NTO3HABATENbHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopmHpoBaHNE caMOCTOATEIHLHOCTH MBILUIEHUS, TBOPUYECKON HHUIIMATUBBI,
CIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpEaTH3aliH;

- pa3BUTHE UCCIIEIOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HaBBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS MHIUBHUIYaIbHO WU TPYIIIAMU
CTYJICHTOB B 3aBUCUMOCTH OT IIeJI1, 00bEMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMaTHKH.



TexHOMOrHs OpraHU3aIii CaMOCTOSATEILHOM PabOThI CTYICHTOB BKJIFOUAET UCTIOIB30BAHUE
MH(OPMALIMOHHBIX U MaTEPUATbHO-TEXHUUECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CAMOCTOSITENIbHOM paOOThI CTYIEHTOB MOYKET
MPOXOANTH B TUCbMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CTyIeHTHI TOJKHBI TTOJIXOUThH K CAMOCTOSITENILHON paboTe Kak K HauBaKHEHIIIEMY
CPEICTBY 3aKpEIICHUS U PA3BUTUS TEOPETUUECKUX 3HAHUMU, BRIPAOOTKE €MHCTBA B3IJISA0B Ha
OTJICIbHBIE BOIIPOCHI Kypca, MPUOOPETEHHSI ONIPEICIICHHBIX HABBIKOB M UCIIOJIb30BAHUS
npodeccroHaNbHOM TUTEPATYPHI.

7.5 MeTtoanyeckue yKazaHusi JJ1s1 00y4arOMXCs M0 OCBOCHHIO THCIMILINHBI

[Tpu u3ydeHNH TUCIUTUIMHBI 00YYAOIIUMCS 11e71€CO00pa3HO BBIMIOIHATE CIICTYIOIINE
PEKOMEH Il H:

1. 3y4eHne yueOHOU JUCIHUILTUHBI JOHKHO BECTUCH CHCTEMATHIECKH.

2. ITocne n3ydeHus: Kakoro-1u0o pasjesna o y4eOHUKY I KOHCTICKTHBIM MaTepHraiaM
PEKOMEHIyEeTCsl TIO TaMsITH BOCIIPOMU3BECTH OCHOBHBIC TEPMUHBI, OMIPEICIICHHUS, TIOHATHS pa3/ieia.

3. Oco0oe BHUMaHUE CIEYET YACIUTh BHIITOIHEHUIO OTYETOB M0 MPAKTUYECKUM 3aHATUIM
Y WHJIUBUIyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATEIbHYIO padoTy.

4. Bcs TeMatrKa BOIPOCOB, M3Y4a€MbIX CAMOCTOATENIBHO, 33JJa€TCs Ha JIEKLIUAX
npenoaasatesieM. VM ke naroTcs UCTOYHUKH (B MIEPBYIO OY€peb BHOBb U3aHHBIC B
MEePUOINYECKON HAyYHOU TUTepaType) Ay 6oJiee IeTalbHOIO MOHUMAaHUS BOIIPOCOB, 03BYUYEHHBIX
Ha JICKIUH.

[Tpu camocTosATENbHON POPAOOTKE Kypca 00yUYaIOLIUECS TOJKHBI:

- MPOCMAaTPHUBATh OCHOBHBIEC ONPEICIICHUS U (PAKTHI;

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MaTepUall U IOMIOJIHUTD €T0 C
Y4E€TOM PEKOMEHIOBAHHOM 110 TaHHOM TEME JIMTEPATYPHI;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIATh T€3UCHl, aHHOTALIMN U KOHCIIEKTHI
Han0oJiee BaXKHBIX MOMEHTOB;

- CAMOCTOSITEIBHO BBIIOJIHATh 3a/IaHUsI, AHAJIOTUYHBIE MPEJIaraéMbIM Ha 3aHSATHUSX;

- UCTIOJB30BaTh JIJIsi CAMOTIPOBEPKH MaTepHalibl (OH/IA OIEHOYHBIX CPEJICTB.

7.6 I[OHOJIHI/[TGJII)HBIC METOAUIECCKHUE YKA3aHUSA

7.6.1 Metoanuyeckue yKa3aHus Npu padore Hal KOHCIEKTOM JIEKIIUU

B xoze NeKIMOHHBIX 3aHATHIH HEOOXOIUMO BECTH KOHCIIEKTUPOBAHHE yUeOHOIro MaTepuania.
OOpamiate BHUMaHKE Ha (OPMYIUPOBKH 3aKOHOB, PACKPBIBAIOIIME CONEPKAHUE TEX UM UHBIX
¢bu3nyeckux siBIeHUH U npoueccos. JKenareabHO OCTABUTh B PA0OOYMX KOHCIEKTaX MOJIs, Ha
KOTOPBIX MOKHO J€JIaTh IOMETKH U3 PEKOMEHIOBAHHON JIMTEPATYPBI, JOMOIHAIOIINE MaTepral
MIPOCITYIIAaHHOM JIEKIIUH, a TaK)Ke MOAYEPKHUBAIOIINE 0COOYI0 BXKHOCTb TEX WJIM MHBIX
TEOPETUYECKUX MTOJOKECHUH.

[Tpu paboTe HaJy KOHCIEKTOM JIEKIIUH HEOOXOJMMO MPOYUTATh U3JI0KEHHBIN MaTepual
MIPENOIABATENIEM, A TAKKE ITPOYECTh COOTBETCTBYIOLIUE PA3IEIBI PEKOMEHI0BAHHOTO
npernoaaBaTeneM y4eOHHKa, sl STOT0 MOYKHO MCIOJIb30BaTh Memoouueckue ykazanus 2, 3 (n.
8.1).

B nporecce n3yueHHst KOHCIIEKTa U IOTIOJIHUTENIBHON JINTepaTypbl 00OpaTUTe BHUMAHUS Ha
oTpezieNIeHUs] OCHOBHBIX (PM3NYECKUX BEJMYMH U UX pazMepHocTeil. [loBTopuTh OCHOBHBIE
SIBJICHHSI U 3aKOHBI, KOTOPBIE OMUCHIBAIOT 3TH siBieHUs. Eciin kakue mub0 3aKOHOMEPHOCTH U
(dhopMyIibl, CBsI3bIBatOIINE (GHU3HMUECKHUE BETMUYUHBI UMEIOT BBIBOJI, TO HEOOXOUMO U3YUHUTh 3TOT
BBIBOJI 110 KOHCIIEKTY WJIU 110 Y4eOHHKY. PekoMenayeTcs Takke B KOHIIE U3yYeHHs KOHCIIEKTa
MIPOBEPUTH ce0s1 HA 3HAHHE U MOHMMAaHUE OCHOBHBIX (PU3MUECKUX BEIUYUH, (POPMYIT U 3aKOHOB IO
H3y4aeMou Teme.



7.6.2 MeToanyecKue yKa3aHHUsA 10 CAMOCTOATEIbHOI padoTe HAJ H3y4aeMbIM
MaTEepPHAJIOM M NPU NOAr0TOBKE K NPAKTHYECKUM 3aHATHAM

[Tpu TOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOJMMO M3yYHTh TEOPETUUCCKUN
MaTepHall, COOTBETCTBYIOIIMH PAKTUYECKOMY 3aHATHIO, IO KOHCIIEKTY UM YY€OHUKY
PEKOMEHJ0BAaHHOI'O IIPENOJABATEIIEM.

Ocob6oe BHMMaHuE cielyeT yaelIuTh OCHOBHBIM (PM3UYECKUM SIBJICHUSAM M 3aKOHaM,
OIMCBIBAIOLINM 3TH ABJIeHUA. HeoOX0mumo npoBepuTh onpeaeacHus Gu3n4eckux BeTUInH
BXO/ISIIIUX B 9TH 3aKOHBI, a TAKXKe UX pazMepHocTH. Cienyer Takxe NOBTOPUTh (POpMyYJIbI
OIMUCBIBAOIINEC U3YUYCHUC (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH B 3aBUCUMOCTH OT MCHAIOIIUXCA IMMapaMCTPOB.
[Tone3Ho Takxke 1o 3aJa4HUKY IPOCMOTPETh IPUMEPHI TUIIOBBIX PELICHUH (PU3HMUECKUX 3ajad,

OTHOCSIIIMXCS K JaHHOU TeMe. [[Jist 3TOro MOKHO MCIIOJIb30BaTh Memoouueckue ykazanusn 4, 5 (n.
8.1).

7.6.3 MeToauyeckne yKa3aHHs 10 BbITIOJHEHHIO JIA0OPATOPHOI padoThI

J1 BBIIOSTHEHUS J1aOOpaTOpHON pabOThl HEOOXOAUMO HCIOIb30BATh MEMOOUUecKUue
yrazanus 1 (n. 8.3) U3y4uTh ¥ IPUMECHUTD CIICAYIOIINE PEKOMEHOAYUU, TAK KAK OIMCAHHUE K
KaK01 1a00paTopHOil paboTe BKIIOYACT B ce0sl clieayronue maparpadsr:

1. Lenb pabotsl. [Ipubopsl v mpUHAIIEKHOCTH.

. Beenenue.

. ®u3nYecKue OCHOBBI HIKCIIEPUMEHTA.
. [lopsioK BeIMOSTHEHUS PAOOTHI.

. Bonpocs! i nomycka.

. IIpoTOKOI N3MEpEHUH.

7. TecT i 3aIIUTHL.

B nepeom naparpade nocrasieHa yenv 1adopamoproit pabomel v I€peUUCICHbI IPU-
HAJJICKHOCTH, HEOOXOAUMBIE JIJISl BBIIIOJIHEHUS J1a00paTopHOil paboTHI.

B 66edenuu nznoxensl n3ydaeMble 3aKOHBI, ONpeeeHbl (PU3NUECKUE BEINYMHBI U UX
B3aMMHas 3aBUCUMOCTb.

OObyuaromemycsi HEOOXOAMMO BHUMATENIbHO U3YyUUTh «Duzuueckue 0CHOo6bl
IKCnepumenmay, Tie ONMCcaHa HKCIIEpUMEHTAIbHAsl YCTAHOBKA U MTPUBEJICHA CXeMa. 3J1eCh XKe
peaercst puznyecKas 3aaava Juis ONpeesIeHNs HCKOMOW BETUUYHHBI.

[Tocne n3yuenus nopsaoka epinonnenus padoTHl CTYACHT AODKEH MPEICTaBIsATh IKC-
MIEPUMEHT B 11€JIOM, 3HATh, KaK M B KaKOW MOCJIEI0BATEILHOCTH U3MEPSIOTCS (PU3HUECKUE Be-
JTUYHHBIL.

Jlist nomrycka kK paboTe He0OX0IMMO OTBETHTH Ha «Bonpocwt 011 donyckay.

[Ipu npoBeneHnH 3KCEPUMEHTA TAHHBIE BCEX U3MEPEHUI HYKHO BHECTH B «IIpomokon
u3mepeHuil» B COOTBETCTBUHU € €ro GopMoii U OpsSAKOM padboTel. B mpoTokosie namMepeHuit
MIPOBOATCS TaKKe BCE HEOOXOIMMBIE PACUETHI.

Jst moctpoeHust TpaduKoB B TPOTOKOTIAX UMEETCSI MIJLTUMETPOBAs CETKA.

[Tocne Toro, KaK BBIMOJIHEHO 33laHKUe K Ta00paTOpHOI paboTe, HY)KHO CIeNaTh BBIBOJIBI U3
MIPOJICJIAaHHOTO 3KCTIIepuMeHTa. BbIBOIBI BKIIOYAIOT B ce0s:

- aHAJIW3 MOJYYEHHON 3aBUCUMOCTH BEJIMYUH U COOTBETCTBUE €€ UCCIIElyEMOMY 3aKOHY;

- CPaBHEHHE SKCIEPUMEHTAITHHOTO 3HAYEHUS (DU3UIECKOMN BETMYUHBI C TEOPETUUECKUM
3HAUYECHHEM;

- aHaJIU3 YCJIOBUH IKCIIEPUMEHTA U BO3MOYKHOCTEH MX U3MEHEHUS C 1EJIbI0 YBEITUYCHHS TOU-
HOCTH U3MEPEHUI U BHIYUCICHUS HCKOMON (PU3UYECKON BETUUHHEI.

Ornucanue mabopaTopHOI PaOOTHI 3aKAHUNBACTCS MeCmOM 014 3auumel. [1paBuibHBIC
OTBETHI Ha BOIIPOCHI TECTA CBUAETENBCTBYIOT 00 YCBOCHUU TEOPETHYECKOT0 MaTepraia JaHHOU Ja-
O6opaTtopHOii pabOTHI M YCIEIIHOM €€ BBIIOJTHEHUH, YTO SBJISETCS 3aJI0I0M MOJy4eHUs 3a4eTa 1o
3TOH paborTe.

AN DN B~ WIN

7.6.4 Metoanyeckue yKa3aHHUs 10 BHINOJHEHHIO KOHTPOJIbHOI padoThI



K Bbimonuenuto kouTposnbHoM padotsl (KP) mo xaxxaomy pasaeny GU3MKU CTYAEHT,
oOydJaromuiics Mo Kypey o0mei (U3uKH, MPUCTYIMAET TOIBKO MOCIIE U3yUYEHUS TEOPETHIESCKOTO
MaTepuaa, U3JI0)KEHHOTO MPENo1aBaTeIeM Uil U3yUYEHHOIO CAMOCTOSITEIbHO COOTBETCTBYIOIETO
JTAHHOMY pazfeny (GpUu3MKH.

[Tpu Bemonnennu KP crynenty HeoOX0MMO pyKOBOACTBOBATHCS CIICAYIOLIHM:

1. KP BbInOJIHSIETCS YepHUIAMHU B OOBIYHOM IIKOJIBHOM TETPaIu, Ha 00JI0XKKE KOTOPOM
MPUBOASATCS CBeleHUs 110 HopMaTuBHOMY HokymeHTy P/l ®I'BOY BIIO «KHAT'Y» 013-2016.
«TekcToBble cTyneHueckue padoTsl. [IpaBuna opopmiieHUs».

2. YcnoBus 3anad B KP nepenuceiBaroTCs MOTHOCTRIO 0e3 cokparienuid. s 3aMedanmii
IIpenojaBaTelis Ha CTpaHULaX TETPaau OCTaBJISIOTCS IOJIS.

3. Ilpu Beimonuennu KP HeoOxomuMo 3anmucarh KpaTkoe ycloBHe 3a1auu. B pemenun
TpeOyeTcsi IPUBECTH OCHOBHBIE 3aKOHBI U ()OPMYJIbI, HA OCHOBAaHUM KOTOPBIX IIPOU3BEICHO
peienue (c nosicieHusiMu). I1Ipu HanMunMy BEKTOPHBIX BEIUYHUH U KOOPAMHAT BBIIIOJIHSIETCA
PHUCYHOK, COIEPIKAILMK 9TH BEJIMYUHBL. B KOHIIE pelieHns 3a1a4u poBEPAETCs Pa3MEPHOCTD
MCKOMOU (pM3MUECKO BEIMYMHBI U 3aITHCHIBACTCS OTBET.

4. B xonue KP yka3piBaercs, KaKUM y4eOHUKOM MJIM Y4€OHBIM TOCOOMEM CTYAEHT
I10JIb30BAJICS IIPU BBINOJIHEHUH paOOThI (Ha3BaHUE yueOHUKA, aBTOp, IO/ U3/1aHus).

5. Homepa 3a1a4, KOTOpbIE CTYAECHT JOJDKEH BKIIOUUTH B ¢BO0 KP onpenenstorcs no
YKa3aHHBIM Ta0JIMI[aM BAPHAHTOB B METOJUYECKOM ITOCOOMH BBIJABAEMOM TIpernoaBareneM. J{is
BoinoHeHus1 KP Heo0X01MMO HCIONB30BaTh Menoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyzeHT 1o/KeH BBICTaBUTh B IMYHBIA KAOMHET JIJIsl POBEPKH MPETIOIaBaTEIIEM.

7. Ilpu 3amute KP cTyneHT 1omkeH ObITh TOTOB JaTh NOSCHEHMS IO CYLIECTBY pEILICHUS
BBIIAHHBIX 33]1a4.

8 OnucaHue MaTepUAIbHO-TEXHHYECKOT0 o0ecrevyeHusi, He00X0TUMOro IS
OCylIeCTBJIEHHS 00Pa30BaTEIbHOIO NPOLEcCa M0 AUCHMUILINHE (MOIYJIIO)

8.1 Yue0OHo-1a00paTOpHOE 000pY/10BaHHE
Tabmuia 9 — [Nepeuens o0opymoBaHUs JIaAOOPATOPUU

Aynuropus | HaumeHnoBanue ayauTtopuu (Jabopatropun) Hcnonb3yemoe
obopynoBaHue
408/1 JlabopaTopust MEXaHUKHU U TEPMOJUHAMUKH, JlabopaTopHbIe CTEH/IbI

QJICKTpHUYCECTBA U MAIHCTHU3Ma

409/1 JIaGoparopust ONITUKU ¥ (PU3UKH TBEPIOTO Tela JlaGopaTopHbIE CTEHIBI
416/1 KomnbrotepHsiii kiace (Meaua) [IepconanbHble
KOMITBIOTEPHI

[Tpu peanuzanuu quctumiuHbel «Dusnka» Ha 6a3e MPoPUIBHON OpraHU3alun
HCIIOJIB3YETCS MaTepHATBHO-TEXHUYIECKOE oOecIieueHne, epedrciienHoe B Tadymie 9.1.

Tabmuia 9.1 — MarepuabHO-TEXHHYECKOE 00eCTICUeHUE TUCITATITHBI

CrangapTHOe UM crienuanu3upoBanHoe | HazHauenue o00pynoBaHUs
obopynoBanue, obecreunBaroniee
BBIMIOJIHEHUE 3aJaHUI

JlaGopaTopHbIe CTEH IbI Beimonnenue nabopaTopHbIX paboT

ITepcoHanbHbIE KOMIIBIOTEPHI Beinonnenne BUPTyallbHBIX Ta0OpaTOPHBIX padoT,
BBITIOJTHEHHE MTPOBEPOYHBIX U KOHTPOJIbHBIX




TECTOBBIX 33/IaHUM, paboTa C TUCTAHITMOHHBIM
KypCcoM.

8.2 TexHuuyeckue H JIeKTPOHHBbIE CPEACTBA 00yUEHUsI

[Ipu mpoBeneHny 3aHATUH UCTIONB3yeTcs ayauTopust 416-1, o6opyaoBaHHAs TPOSKTOPOM
CTallMOHAPHBIM I 0TOOpaXkeHUs pe3eHTanuii. Kpome Toro, mpu npoBeaeHuN JEKIUA 1
MPAKTUYECKHUX 3aHATUN HEOOXOIMM KOMITBIOTEp C YCTAHOBJIEHHBIM Ha HEM Opay3epoM U
MIPOrpaMMHBIM OOeCTieYeHHEM ISl IEMOHCTPALIUH MTPE3CHTALUH.

Jlns peanuzanuy IMCUUILIMHBI OATOTOBJIEHBI CIEAYIOIINE IPE3EHTAlUU:

1. HccnenoBanue paboThl TEMIOBOK MaMHbl CTHPIIMHTA.

2. W3y4eHnue 3neKTpOMarHuTHOTO MOJIs.

3. Habnronenne BOMHOBBIX SBICHHUH (Ha MpUMEpEe MPSIMOJIMHEHHOTO PaclpoOCTpaHeHHS
oyt CBY-nuamnasona.

4. Uccnenoanme padboTel nHTEpPEepoMeTpa MaiikenbcoHa

5. Onpenenenue noctosiHHON BuHa.

6. KoncranTsl Mukpomupa (rocrosinuas [lnanka).

9 UHbIe cBeaeHUus

MeTtoauyeckue peKOMeHAALMHU 110 00y4eHHIO JIUI] C OTPAHMYEHHBIMH BO3MOKHOCTSAMH
310POBbSI U MHBAJIUI0B

OcBoeHMe TUCIUIUIMHBI 00Y4aroIUMHUCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI
MO3KET OBITh OPraHU30BAHO KAK COBMECTHO C IPYTUMH 00YYarOIIUMHUCS, TaK U B OTJEJIbHBIX
rpymmnax. [Ipeamonararorcs cnennanbHbIe YCIOBHS IS HOTYYSHUS 00pa30BaHUs 00YJaIOIMHCS
C OIpaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSL.

[Ipodeccopcko-Tienarornyeckuii COCTaB 3HAKOMUTCS € TICUXO0JIOTO-(DU3UOJIOTHIECKUMU
0COOEHHOCTSIMH 00YUaIOIIMXCsl UHBAIMJIOB U JIUI[ C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI,
WHJIMBUIYAIbHBIMU MPOTPAMMaMH peaOuINTAIlMU HHBATUIO0B (py Haimuuun). [Ipu
HE00XO0AMMOCTH OCYLIECTBISETCS JONOIHUTENbHAS MOJIEP/KKA IPENoIaBaHHsl TRIOTOPaMH,
MICUXO0JIOraMH, COIIMAIbHBIMUA Pa0OTHUKAMU, MPOLIEANINMHU OATOTOBKY aCCUCTEHTaAMH.

B cooTBeTcTBUU C METOAMYECKUMHU PeKOMEHIausIMU MunoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce TpeArnoaaraeTcsi HCIoJib30BaTh COIIMAIbHO-aKTUBHBIC U
pedieKCUBHBIE METO/1bI 00YUEHUS], TEXHOJIOTUH COLIMOKYIBTYPHOI peaOuIuTaIiy ¢ 1eIbo
OKa3aHUs IOMOIIM B YCTAHOBJICHUH MOJHOLEHHBIX MEKIMUYHOCTHBIX OTHOIIEHUN C APYTUMU
CTY/IEHTaMM, CO3JIaHMHM KOM(POPTHOTO ICUXOJIOTHYECKOT0 KJIMMaTa B CTYJAEHYECKON TpyIIe.
[Toa6op u pa3paboTka yueOHBIX MaTepUATIOB IPOU3ZBOISITCS C YIETOM MPETOCTABICHHUS MaTepHalia
B pa3IMUHBIX (hOpMax: ayAHalbHOM, BU3yalbHOU, C HCTIONH30BAHUEM CIIEIIUANBHBIX TEXHUUECKUX
CPEICTB U UHPOPMAIIMOHHBIX CUCTEM.

OcBoenne quctumuinHel aunamu ¢ OB3 ocyiiecTBiaseTcs ¢ NCIOJIB30BAHUEM CPEICTB
oOyueHust oOlIero U CrienuanbHOro Ha3HaYeHUs (IEPCOHATIBHOTO U KOJUIEKTUBHOTO
UCMOJIb30BaHus ). MaTtepraabHO-TEXHHUECKOe 0OecTIedeHre peaycMaTpiBaeT prucnocoOieHme
aynutopuil K Hyxxaam aun ¢ OB3.

®opma NpoBeACHUs aTTECTAIIMU IS CTYACHTOB-MHBAJIUAOB YCTAaHABIMBAETCS C YUETOM
WHJIMBHIYAIBHBIX TIcuXxodu3nuecknx ocodennocteit. J{ms ctynentoB ¢ OB3 npegycmarpuBaetcs
JocTynHas popMa npeaocTaBIeHHs 3aJaHU OLIEHOYHBIX CPEJCTB, @ MMEHHO:

- B [I€YaTHOM WJIM AJIEKTPOHHOM opMe (JUIsl TUI] C HapYLIEHUSIMH ONOPHO-/IBUTAaTEIbHOTO
amnmapara);

- B [1Ie4aTHOM (hopMe WK AJIEKTPOHHOMN (opMe C YBETHMUEHHBIM HIpU(PTOM U
KOHTPACTHOCTBIO ([JIsI JIUIL C HAPYLIEHUSIMU CITyXa, PeUH, 3pEHuUs );

- METOJIOM UTEHUS aCCUCTEHTOM 3a/1aHus BCIAYX (ISl JIUL C HAPYLICHUSIMU 3PEHUS).



CTy,Z[CHTaM C UHBAJIMAHOCTBHIO YBCIMYNBACTCA BPECMS HA MOATOTOBKY OTBCTOB HaA
KOHTPOJIbHBIE BOMPOCHI. J[J1sl TAKMX CTYJEHTOB MpeaycMaTpuBaeTcs A0CTynHas popma
MPEeA0CTaBIICHNs] OTBETOB Ha 3a/IaHMs], 4 UMEHHO:

- IUCbMEHHO Ha Oymare uiiu HabopoM OTBETOB Ha KOMITbIOTEpE (1S JIUI] C HAPYIICHUSIMU
cityxa, peumn);

- BHIOOPOM OTBETAa M3 BO3MOXHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIYT aCCUCTEHTA (15
JIMI] C HAapYUIEHUSIMHU OIIOPHO-/IBUTaTEJILHOTO aliapara);

- YCTHO (17151 JIUI[ C HAPYLIEHUSIMU 3PEHHUSI, OTIOPHO-ABUTATEIHHOIO anmnapara).

[Tpr HEOOXOMUMOCTH TSI OOYJAFOIIUXCS C HHBATUAHOCTBIO TIPOIEAYPa OIICHUBAHUS
PE3yNIbTaTOB O0YUYEHUSI MOXKET MPOBOUTHCS B HECKOJIBKO ATAIOB.



