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1 BBenenue

PaGouas mporpamma u (hOHI OIEHOYHBIX CPEICTB AUCHUILTUHBI «DHU3MKa» COCTABICHHI B
COOTBETCTBUH C TpeOOBaHUIMH (eepalbHOIO IOCyIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAp-
Ta, YTBEPKICHHOTO TpukazoM MunobOpHayku Poccuiickoit @eneparuu Ne 1457 ot 26.11.2020,
U OCHOBHOU Ipo¢ecCHOHaIbHONW 00pa30BaTebHOM MPOrpaMMBbl MTOATOTOBKH «AHaln3 6e3omnac-
HOCTH HMH(OPMAIMOHHBIX cHcTeM» o crnennanbHocT «10.05.03 Mudopmannonnas 6e3omnac-
HOCTb aBTOMAaTH3UPOBAHHBIX CUCTEM).

Ipodeccuonanbubiii cranaapt 06.033 «Cnenuanuct mo 3amure HHGOPMAIIUK B aBTOMa-
TU3UPOBAHHBIX CUCTEMax», (3aperucrpupoBan MunucrepctBoM roctuiu Poccuiickoii denepa-
uu 28 centsopst 2016 r. Ne 43857)

O6o0mennast Tpynoasi pynkuusa: C. KonnenryaiapHoe, GyHKIIMOHATBLHOE U JIOTHYECKOE
IPOCKTHPOBAHUE CUCTEM CPETHETO U KPYIHOTI'0 MaciTada v CI0KHOCTH.

3amauyd  TUCIIH-
[LUIUHBI

OBrnanenue QyHIaMEHTATBHBIMU MOHSATUSMU, 3aKOHAMH B TEOPUSIMHU  KJIac-
CHYECKOW U COBPEMEHHON (PU3UKH, a TAK)KE METOAaMHU (PU3UIECKOTO UCCIIe-
JIOBAHMS.

OgJazicHHE TIpUEMaMU U METOJIaMH PEIICHHsI KOHKPETHBIX 3a/1a4 U3 pa3-
JUYHBIX 00NacTei Gpu3uKy.

O3HaKOMJICHHE C COBPEMEHHOW HAYYHOM amnmaparypoii, GopMUpOBaHHE
HABBIKOB TMPOBEACHUS (PHU3UIECKOTO IKCIIEPUMEHTA, YMEHUE BBIJICIIUTH KOH-
KpeTHOE (pu3muecKoe cojiepkaHue B MPUKIAHBIX 3a7auax OyaylieH cremu-
AJIbHOCTH.

OcHOBHBIE  pa3-
nensl  /  TeMbl
JUCITUTLIAHBI

Pa3nes 1 @usuyeckue 0CHOBBI MeXaHUKH: KHEMaTHKa OCTyNaTeabHO-
IO U BpalllaTeJIbHOTO JBIKEHUs, J[MHaMuKa ocTynaTeIbHOTO U Bpalia-
TEJIBHOTO JBUKEHMSI, 3aKOHBI COXPAHEHUS UMITYJIbCA U dHEpPruu. MexaHu-
yeckas sHeprus. Pabora, Tsarorenue. DneMeHTHI TEOPUH MOJISL. DIEMEHTbI
MEXAHHUKH KUJKOCTEW, DIEMEHTHI CIIELIMAIIBHON TEOPUN OTHOCUTEIBHOCTH,
| ®dusnyeckne OCHOBBI MEXAHUKHU

Pa3nes 2 OcHOBBI MOJICKYJISIDHOHM (PM3MKH H TEPMOAMHAMHMKH: Moeky-
JISIPHO-KWHETUYECKasi TEOpUs NIealIbHOTO Ta3a. ONbITHBIE 3aKOHBI H/1€ajb-
HBIX ra30B YpaBHenue Kitanelipona-MenneneeBa, CTaTUCTUYECKUE 3aKOHBI
MOJIEKYJISIpHOM QU3uKH. SIBIeHUs IepeHoca B TEPMOJUHAMHYECKUX HEpaB-
HOBECHBIX cucTeMax, [lepBoe Hayano repmoauHamuku. IIpumenenue nepso-
ro Havaja TepMOAMHAMUKH K U3ompoueccam, Bropoe Hadano tepMoanHa-
MUKH. DHTponus. TemnoBsle ABUraTeNny U X0J0IWIbHbIE MAlIMHBL, Peanb-
Hble ra3bl, KonTponsHas padora 1 (o pasaenam 1, 2), 2 OcHOBBI MOJIEKY-
JSpHOM (PUBKMKU U TEPMOAMHAMUKHU

Paspen 3 Duekrpocrarnka. IlocTOAHHBIN TOK: DIEKTPOCTATUYECKOE TT0-
JIE U €r0 XapaKTepUCTUKHU B BaKyyMe U BeliecTBe. OCHOBHBIE TEOPEMBI IS
3JIEKTPOCTATHYECKOTO MOJIS B BaKyyMe U BeecTse, [[poBOTHUKY U AUAIIEK-
TPHUKHU B DJIEKTPUUECKOM I10JIE. DIEKTPOEMKOCTh IIPOBOJHUKOB M KOHJIEHCA-
TOPOB. DHEPrusi U 00bEMHas MIIOTHOCTh SHEPTUH JEKTPHUUECKOT0 TOJI,
IToCTOSHHBIN IEKTPUUECKUI TOK, €0 XapaKTEPUCTUKH U YCIIOBUS CyIlle-
CTBOBaHHs. 3aKOHBI IOCTOSTHHOTO TOKA, 3 DiekTpocTaTuka. [locTostHHBII
TOK

Pasnen 4 DuiektpomardeTu3m: MarauTHOE I10JI€ U €T0 OCHOBHBIE XapaK-
TepucTuku. 3akoH buo-Caapa-Jlannaca. JlelicTBe MarHUTHOTO TOJIS HA
TOKH U 3apsizibl, MarautHoe nose B BeniecTse. /{ua-, napa- u ¢peppomarse-
TUKH, SIBII€HUE DIIEKTPOMAarHUTHON UHAYKIIMU U caMOMHyKIMU. [IpaBuito




Jlenna, OcHoBBI TeOpHHM MakcBeiia, 4 DIeKTpoMarHeTu3M

Pa3nen S KoJsiebanusi 1 BosiHbI: CBOOOIHBIE HE3aTYyXAKOIIHNE U 3aTyXako-
M€ MEXaHMYECKUE U JIEKTPOMArHuTHbBIE KojeOanus, BoiHyX1eHHbIE KO-
nebanus. CrnoxxkeHue KoeOanuii, BoaHbl, UX XapaKTepUCTUKHU. Y paBHECHUE
TUTOCKOW U c(pepruecKuX BOJIH, DHEPTUs MEXaHHUECKUX U 3JICKTPOMArHHT-
HbIX BoJiH, KoHTpoasHas padora 2 (1o pa3aenam 3, 4, 5), 5 Kosnebanus u
BOJIHBI

Pa3znesa 6 OnTuxka. KBantoBasi npupoaa u3jay4yeHusi: DJIE€MEHTHI T€OMET-
pUYeCcKoi onTUKHU, BoaHOBBIE cBONCTBA cBeTa, TemioBoe usinyuenue. Poro-
addext, 6 OnTrka. KBanTOBas npupoaa U3aydeHUs

Pa3nes 7 DiieMeHTHI KBAHTOBOM (PU3UKH ATOMOB, MOJIEKYJI M TBEpPAbIX
Tedi: Teopus aroMma Bojopoza o bopy, DneMeHTbl KBAaHTOBOW MEXaHUKH,
OneMeHTH! GU3MKU TBepAOro Tena. [lonsTue 30HHON TeOpun TBEpABIX Tel, 7
DneMeHTHI KBaHTOBOW (PU3MKU aTOMOB, MOJIEKYJ M TBEPABIX TEI

Pa3nes 8 DiiemeHnThI GU3NKN AaTOMHOIO SIAPA M 3JIeMEHTAPHBIX YACTHIL:
DneMeHTHl (U3UKH aTOMHOTO si7jpa, DJIeMEeHTapHbIe YaCTUIIbI, KiIacCUpUKa-
1Us dIeMeHTapHbIX yactull, KonTposisHas padota 3 (o pazaenam 6, 7, 8),
['pynmnoBas KOHCYBTAIMS A7 TOJTOTOBKU K SK3aMeHY, 8 DIeMeHThl Pu3u-

KH aTOMHOTI'O dApa U 3JIEMCHTAPHbLIX 4YaCTUII, HpOMe)KYTO‘-IHaH arrecranus

2 IlepeveHb VIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs 0 AMCHMILINHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMHU /I0CTHKEHHUSI KOMIIeTeH Ui

[Tponiecc uzyueHust qucuuIuinHbl «Du3Kkay HampabiieH Ha (OPMUPOBAHKE CIICAYIOIIAX
koMmrieTeHuii B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOM 00Opa3zoBarenbHO# mporpammoil (Tad-

muna 1):

Tabauna 1 — KoMnereHIMM 1 HHANKATOPBI UX TOCTUKEHUS

KOI[ N HAUMCHOBAHHUEC KOM-
INETCHIINH

I/IHI[I/IKaTOpBI JOCTHIXXCHHUA

[Inanupyemble pe3yabTaThl
00y4eHHUs MO TUCIUIIINHE

O6menpodeccronanbHbIe

OIIK-4 CniocobOeH aHanu3m-
poBaTh PU3NYECKYIO CYIII-
HOCTb SIBJIEHUH U IIPOLIECCOB,
JeKalX B OCHOBE (QYHKIIU-
OHMPOBAHUS MUKPOAJIEK-
TPOHHOW TEXHUKH, ITPUME-
HSTh OCHOBHBIE (PH3UUECKUE
3aKOHBI U MOJIEJIH JUIS pelie-
HUS 3a/1a4 PO eccHoHalb-
HOH JIeSITENIBHOCTH

OIlK-4.1

3HaeT OCHOBHBIE HOHATHS, 3aKO0-
HBI U MOZIETN (PU3UKH, OCHOBHBIE
(bHSI/I'—IeCKI/Ie SIBJICHHUSI, OCHOBHBIC
KaHaJbl YTeUKU HHPOPMAIIUH 3a
CUET CYILIECTBOBaHUS Qu3nye-
CKHUX MOJIeH; MPUHIHUIBI paOOTHI
3JIEMEHTOB U q)yHKHI/IOHaJ'H)HBIX
y3JI0B 3JIEKTPOHHOM anmapary-
PbI, TUTIOBBIC CXEMOTCXHUYCCKHE
pelIeHNsI OCHOBHBIX Y3JI0B U
0JIOKOB JIEKTPOHHOI amnmapary-

pHl

3HaTh!

- (hu3nyueckue SABJICHUS U OC-
HOBHBIE 3aKOHBI  (DU3HKH,
MPUMEHEHHE 3aKOHOB CO-
XpaHeHus B  BaKHEHIIUX
MPAKTHYECKUX TIPUIIOKEHH-
AX;

- (pusnueckne BETUYUHBI U
¢u3nyeckue KOHCTAHTHI, UX
OTIpeNIeNIeHUe, CMBICI, CIIO-
cOOBl U €IUHMIIBI UX H3Me-
peHus;

- (ynnamenranbHble PU3M-
YEeCKHE OIBITHI, MX POJb B
Pa3BUTHH HAYKU;

- Ha3HaueHWe W TNPHHLHUIIBI
JecTBUSL BaXHEUIHMX (u-
3UYECKUX MPUOOPOB.




OIlK-4.2

YMeeT UCnonb30Bath (huznde-
CKHC 3aKOHbI, aHAJIM3UPOBATH U
MPUMEHSTh MOJICIH SIBJICHUH,
MIPOIIECCOB U OOBEKTOB (BKIIIOUAS
CXEMBI AJIEKTPOHHBIX YCTPOUCTB)
IIpU pELICHUH UHKEHEPHBIX 3a-
na4 B mpodecCuoHaNbHOM nesi-
TCJIIBHOCTHU,; IIPOBOAUTH U3MCPC-
HUS M OIICHKY ITapaMeTPOB CHT-
HAJIOB B MH()OPMAITMOHHBIX CHU-
cTeMax

OIIK-4.3

Biiageer 0OCHOBHBIMH METOIAMU
TEOPETUYECKOT0 U IKCIIEPUMEH-
TaJIbHOI'O UCCIIEOBaHUS (pU3H-
YEeCKHX SIBIIEHUH U MPOLIECCOB, B
TOM YHCJIE JIeKAIIUX B OCHOBE
MHUKPO3JIEKTPOHHON TEXHUKH;
HaBBIKAMHU Pa3pabOTKH H OITH-
MU3aIUS 3JIEKTPOHHBIX CXEM C
y4eTOM TPeOOBaHUH 1O 3aIIUTE
uHpopMaIu

Ymers:

- OOBACHUTb  OCHOBHBIE
HaOJI01aeMble IPUPOIHBIEC U
TEXHOTE€HHbIE SIBICHUS MU
3bdexTsl ¢ no3unmii yH-
JAMEHTAJIBHBIX (U3NYECKUX
B3aUMOJICHCTBUI, HCTOJIKO-
BBIBATh CMBICH (PU3MUECKUX
BEJIMYHH U ITOHATHUH;

- 3alUChIBaTh  ypaBHEHUS
st (PU3MYECKUX BEITUYHH U
HaXOIUTh €ro peuleHue u
paborare ¢ mnpubopamu U
000pYyJIOBaHUEM COBpPEMEH-
HOU (u3muecKkoil J1aboparo-
pUH.

- MPUMEHATH OCHOBHBIE Me-
TOJIbI ¢bu3uKo-maTte-
MaTUYeCKOro aHamu3a Jyis
pelIeHNus eCTeCTBEHHOHAYY-
HBIX 3a]1a4.

- UCIOJb30BaTh METOABI (PU-
3MYECKOT'0 MOJIEIIMPOBAHHS B
MH)KEHEPHOW MPaKTUKE.
Baaners:

- Pa3IMYHBIMM METOAMKAMHU
(u3NYeCKUX U3MEpPEHU pH
o0paboTke HKCIIEPUMEH-
TAJIBHBIX JIaHHBIX, B TOM
quciae ¢ NPUMEHEHHEM KOM-
MBIOTEPHOW TEXHWKH W WH-
(opMalMOHHBIX TEXHOJIOTHH
MIPH PELICHUH 3a7ay;

- HaBBIKAMHU SKCIUIyaTallUuu
OCHOBHBIX MPUOOPOB U 000-
PYAOBaHUS ~ COBPEMEHHOI
(dbuzmgeckoit 1adboparopuu.

3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMMbl

Hucunnnmna «dusnka» n3ydaercs Ha 1, 2 kypcee, 2, 3, 4 cemecTpe.
JucuumnuHa BXOAUT B cocTaB Omoka 1 «/luciuruimael (MOAynu)» U OTHOCUTCS K 0a3o-

BOI1 4acTH.

3HaHus, yMEHUS ¥ HaBBIKU, COPMHUPOBAHHBIE MPH M3YyYEHUU JUCHUIUIMHBI «DU3HKaY,
OyayT BocTpeOOBaHbI MPU U3YUYEHUU MOCIEAYIOIUX AUCUUIUIMH: «DJIEKTPOHUKA U CXEMOTEXHHU-
Ka», «/I3MepeHue U olleHKa MMapaMeTpoB CUTHAJIOB B PacHpeleSeHHbIX MH()OPMAIIMOHHBIX CH-
cTemMax», «3aumTa UHQOpMaLUK OT YTEUKH 10 TEXHUUYECKUM KaHallaM.

JucturuimHa «Pu3KKay 4YacTUYHO peanusyercss B (opMe MPaKTUYECKOH MOArOTOBKH.
[IpakTHueckas MOArOTOBKA OPraHU3yeTCs MyTEM BBINOJHEHHUS 3alaHU HAa MPaKTUYECKUX 3aHs-

THUAX.
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HuctumuimHa «PHU3uKa» B paMKax BOCIIUTATEIbHON pabOThI HampaBieHa Ha (popMupoBa-
HHUE y 00Yy4arolMXcsl aKTUBHOM I'PaykIaHCKOHN MO3MIIMHU, YBAXKEHUsI K IpaBaM M cBO0OIaM 4esio-
BEKa, 3HAHUs IIPABOBBIX OCHOB U 3aKOHOB, BOCIIMTAHKME YyBCTBA OTBETCTBEHHOCTH HJIM YMEHUS
apryMeHTHPOBATh, CAMOCTOSITEJIbHO MBICINUTh, Pa3BUBAaET TBOPYECTBO, MPO(ECCHOHAIbHBIE
YMEHUS WIA TBOPYECKH PAa3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUMN, OTBETCTBEHHOCTHU
3a BBIIIOJIHEHHE Y4eOHO-ITPOU3BOAICTBEHHBIX 3aJJaHUN U T. 1.

4 Conep:kaHue IMCHUILIMHBI (MOYJIf1), CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3aesiaM) ¢
yKa3aHUEM OTBeJIeHHOI0 HAa HUX KOJHYeCTBA aKaJeMHYeCKHX YacOB M BUIAOB yued-
HOI1 padoThI

4.1 CrtpykTypa u coaep:KaHue TUCHHUIINHBI JIs1 04HOI (popMBbI 00yUeHUsT

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUINHBI cocTaiseT 12 3.e., 432 akaj. vac.
Pacnipenenenue o0bemMa AUCIUILIMHBI (MOIYJIsI) IO BHIAM y4eOHBIX 3aHATHIN MPEICTaB-
JeHo B Tabmure 2 u 3.

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJIYJIs) TTO BHJIAM YUEOHBIX 3aHATHIH

Bcero akapemu-

O0beM TUCHUTNIIHHBI
YeCKUX 4aCO0B

O6ma;1 TPYAOCMKOCTb JUCIHUIIIINHBI 432

KonrakTHas ayauTopHasi pabora o0y4arommxcs ¢ npemnojgapareJsieM (1o

. 192
BH/1aM y4eOHBIX 3aHATHI), BCero

B ToM uucie:

3aHAITUS JEKIMOHHOr0 THMNA (JIEKIUU U MHbIE Y4eOHBbIC 3aHATHUS, MPEay-
CMaTpHUBAIOIINE MPEUMYIIECTBEHHYIO Tepeauy yueOHol uHbopmauu me- 40
JArOTMYECKUMU PAaOOTHUKAMH )

3aHATHA CEMHUHAPCKOIo TUIIa (CGMI/IHapI)I, IMPAKTUYCCKHUEC 3aHATHA, ITPaAK-

152
TUKYMBI, JJabOpaTopHble pabOThl, KOJJIOKBUYMbl M UHbIE aHAJIOTUYHbIE 3a-
HATHUS)
CamocrosiTeibHas padoTa 00y4alOIIMXCA U KOHTAKTHasi padoTa, BKIIO-
YaIas TPYNIOBbIE KOHCYJIbTAIlMH, WHIUBUAYAIbHYIO pPaboTy oOydaro-
HIMXCS ¢ MPEnoiaBaTeiMU (B TOM YHUCII€ WHAMBUYAIbHbIE KOHCYIbTAIIUN); 204
B3aUMOJICHCTBUE B AJICKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEILHOM Ccpefe
By3a
[Tpomexyrounass arrectauus oOydaroumxcs—3aué€r (2), Ox3ameH (4 35
ceMecTp)
Ta6muia 3 — CTpykTypa U cofiep KaHue TUCIUILTAHBI (MOTYJIs)
HaumeHnoBaHue pa3zienos, TeM U CO- Bunpl yaeOHOM paboThI, BKIIIOYAsk CAMOCTOSATENIBHYIO
Nep’KaHne MaTteprana paboTy 00yJarOIIUXCsl M TPYI0EMKOCTD (B Yacax)
KonTakTHas pabota npenoaasarens c ooyya- | CPC
FOLIUMHUCS
Jlexuun CeMuHapckue JlaGoparopHbie
(mpakTHuUecKue 3aHATHSA
3aHATHUSA)

Pa3nen 1 ®uznyeckue 0oCHOBBI MEXAaHUKHU




Kunemaruka moCcTynmaTeJibHOro "
BpamaTeJbHOro I1BUKCHUSA

I[HHaMI/IKa moCTynmaTeJIbHOIro H
BpamaTeJbHOro I1BUKCHUA

3aKoHBI COXpaHEHHUs] HMMIYJbCa H
JHeprum. MexaHuyeckasi JHepPrus.
Paoora.

Tsarorenune. JjieMeHTbI TEOPUH TOJIS.
DJieMeHThI MEeXaHUKHU KHIKOCTel

PeasitTuBucTCKAs MEXaHHKA

2

Paspnen 2 OcHOBBI MOJIEKYJISAPHOI (PM3HKHU U TEPMOAMHAMUKHI

MoJiekyasipHO-KMHETHYECKAsT  Teo-
pusi uaeaJbHOro raza. OnbITHBIE 3a-
KOHBbI MI€AJIbHBIX Ia30B YpaBHEHHUE
Knaneiipona-MenpgesieeBa

2

4

2

IlepBoe Ha4aj0 TEPMOAMHAMUKH.
IIpumeHeHne mepBOro Hayaja Tep-
MOAMHAMMKH K M30IPOLeccam

Bropoe Hauyano TePMOAMHAMUKH.
OuTponusa. TemnoBble ABUraTeJn WU
X0JI0AWJIbHBIE MALIUHbI

CraTucTHYecKHe 3aKOHbI MOJIEKY-
JApPHOH (u3uku. SABienus nepenoca
B TEPMOAMHAMHMYECKHX HEPABHOBEC-
HBIX CHCTEeMAaX

PeanbHble rassl

Koutpoasnas pa6ora 1 (mo pasaeny
1,2)

20

Paszgea 3 DuexkrpocraTuka. IlocTossHHBIN TOK

DJIEKTPOCTATHYECKOE 10JIe U ero xa-
PAKTePUCTHKH B BaKyyMe M Belle-
crBe. OCHOBHBIE TeOpeMbl IS JJIeK-
TPOCTATHYECKOI'0 NOJISI B BAKYYME H
BelllecTBe

1

4

HpOBOZIHl/IKI/I u AUIICKTPUKHA B
JJIEKTPHYECKOM ToJie. DJIEKTpoeM-
KOCTh NMPOBOAHUKOB M KOHIEHCATO-
poB. DHeprus M o00beMHasl IJIOT-
HOCTh JHEPruM JJIeKTPHYECKOro Io-
ast




IHoCTOSAIHHBI JJIEKTPUYECKHIl TOK, 2 4 6 6
ero XapakTepUCTHKH M YCJIOBHUS Cy-
1eCTBOBAHUA. 3AKOHBI IIOCTOSIHHOI'O
TOKA
Pa3nea 4 DiiekTpomMarseTusm
MarnuTHoe moJie M ero OCHOBHBIE 1 2 4 6
XapaKTePUCTUKH. 3akon buo-
Capapa-Jlanniaca. /[leiictBue Mar-
HHUTHOIO MOJIS1 HA TOKHU U 3apsibl
MarauTHoe noJjie B BelecTtBe. Jlua-, 2 2 4 6
napa- u ¢geppoMarHeTuKu
SIBjieHre 3JIEKTPOMATHUTHOW MH- 2 2 2 8
AyKuMu U camoumnaykuuu. Ilpasuio
Jlenna. OcHoBbI TeOpru MakcBeJia
Pa3pnen 5 KoJsieOanus u BOJIHbI
CBoOoagHble He3aTyxawlime W 3aTy- 1 2 6 12
XalMe MeXaHH4YecKHe H 3JIeKTpPo-
MArHUTHbIe KoJieODaHusl. BbIHy:KIeH-
Hble KoJieOanus. CioxeHne KoJieda-
HU
JHeprusi MeXaHU4ecKUX M IJIeKTPo- 2 2 6 12
MATHUTHBIX BOJIH
KonTposbnasi padora 2 (mo pasne- 20
aam 3, 4, 5)
Pa3nesa 6 OnTuka. KBantoBasi npupoaa u3jry4eHust
DJIEeMEHTBI FeOMEeTPHYEeCKO ONTUKHU 2 2 6 4
BosiHOBBIE CBOiicTBa cBeTa 2 2 6 4
TemnoBoe uzinydenune. ®orodrdgdexr 2 2 6 4
Pa3zpnen 7 diieMeHTHI KBAHTOBOH (QU3HKH aTOMOB, MOJIEKYJI U TBEPABIX TeJl
Teopust aroma Boaopoaa no bopy 2 2 4
DJIeMeHTbI KBAHTOBOM MEXaHUKH 2 2 4
JueMeHTHl (U3UKH TBEPAOro TeJa. 2 2 4 4
IlonsiTHEe 30HHOM TEOPHUH TBEPALIX
TeJ
Paspnen 8 DuiemenThI GU3MKHM ATOMHOIO SAPA M 3JIEMEHTAPHBIX YaCTHIL
JaeMeHTHI (M3UKHA aTOMHOIO SIApa 2 2 4
JJleMeHTapHble YACTHIbI, KJACCH- 2 2 4




(pukanusa 3J1IeMeHTAPHBIX YACTHIL

Koutpoabsnas pa6ora 3 (mo pasue- 20
Jam 6, 7, 8)
I'pynnoBasi KOHCYJbTANUS JIsI MOJI- 1

TOTOBKH K IK3aMECHY

HUTOI'O no pucnunivne 40 68 84 204

[Tpu muaHUPOBAHUU CAMOCTOSITENILHOW PAOOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCs CJIEIYIOIINUM paclpeesieHUEM YacoB Ha CaMOCTOSATENbHYIO paboTy Tabnuna 4.

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacrpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOSITETIbHOI padoThI KoJunuecTBO 4acoB
N3yyeHune TeopeTHYeCKuX pa3ieioB IUCIHAILINHBI 48

[ToaroroBka Kk ceMuHapy 48

BrlmmotHEHHE OTYETa M MOATOTOBKA K 3amuTe j1a0.pad. 48

BrimonmHenue 3aganuii JOMaITHe KOHTPOJILHOU paboThI 60

[ToaroroBka Kk sK3aMeHy 1

5 OueHouyHbIe CpeACTBA AJIs1 IPOBEACHHUS TEKYILIEero KOHTPOJS U MPOMEKYTOYHOM
arTecTalMU O0YYAKOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

q)OHI[ OLCHOYHBIX CPCACTB JIA MPOBCACHHA TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU U IIPO-
MEXYTOUHOM aTTectanuu npeacrasieH B [Ipunoxenun 1.

ITomHBIA KOMIIJIEKT KOHTPOJIbHBIX 3&)13HPII>1 WM WMHBIX MaTCpUajioB, H€O6XO)II/IMBIX JJIA
OLIEHUBAHMs PE3yIbTaTOB O0YUYEHMs MO JUCLUILIMHE (MOAYIIIO), MPAKTUKE XpaHUTCS Ha Kadea-
pe-pazpaboTurke B OyMa>kHOM U 3JIEKTPOHHOM BHJIE.

6 YueOHO-MeToaMUYecKOe H HH(OPMALIMOHHOE o0ecTiedeHne TUCIUNIMHBI (MOXYJIA)

6.1 OcHoBHas1 JuTEpaTypa
3ucman, I'. A. Kypc o6meit ¢usuku : B 3 1. / I'. A. 3ucman, O. M. Togec. — M. : ®uzmarrus,
1972. -3 T.
Cagenbes, U. B. Kypc o6meit ¢pusuku : B 4 1 : yue6. nocodue mis By3os / U. B. CaBenbeB; mon
pen. B. . CasenseBa. — M. : KnoPyc, 2009. — 4 1.
Tpodpumona T.M. Kype pusuku: Yueb. [Tlocobue nns By3os/ T.U. Tpodpumona. -8-e uzm.,crep. —
M: Beicm. Ilxk., 2004. -544 c.: ni.
Tpodumona, T. . Kypc ¢pusmuku c npumepamu pemieHus 3a1ad : B 2 T. : ydeOHUK st By3oB / T.
. Tpodumosa, A. B. ®upcos. — M. : KnoPyc, 2015; 2010. —378c. — 2 T.
Yepros, A.I'. 3agaunuk no ¢usuke : yued. mocodbue s BTy30B / A. I'. Ueptos, A. A. BopoObes.
— M. : ®dusmatimr, 2008; 2006; 2005. — 640 c.
Hemunuenko, B. M. ®usuka [DnexTpoHHslil pecypc] : yueOnuk / B.M. Jlemunuenxo, M.B.
Hemumuenko. — 6-¢ wusnm., mepepad. m mon. — M. : MH®OPA-M, 2016. — 581 c. //
ZNANIUM.COM  :  »51ekTpoHHO-OMOnmMoTeuHass  cuctema. —  Pexxum  jgocryna:
http://www.znanium.com/catalog.php, orpaHuueHHbIN. — 3aril. C SKpaHa.
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['punkpyr, M. C. JlaGopaTopHblil TpakTUKyM 1o ¢usuke : yued. mocodue ans By3oB / M. C.
['punkpyr, A. A. Bakymok. — CII0. : Jlans, 2012. — 480 c.

6.2 lomotHuTE/IBLHASI IUTEPATYPA
Cusyxumn, J1. B. O6mmwii kypc pusuku : B 4 T. : yued. mocodue ms By30B. / [I. B. CuByxuH. — 2 —
e u3 ., ucnp. — M. : Hayka, 1979. — 519 c.

. Jernad, A.A. Kypc dusuku : yueb. mocodue mis BTy30B / A. A. Jlernad, b. M. ABopckuii. — M.

: Axagemus, 2007; 2005; 2003. — 720 c.

. Mexanuka : yae6. mocooue s By30B / B. T. batuenkos, B. A. Bonocyxun, C. 1. EBTymienko u
ap. — M. : PUOP: UTHOPA — M, 2011. - 509 c.

Hukepos, B. A. ®usuka mis By30B: MexaHuka U MoJeKylsspHas (pusuka [DIEKTpOHHBIA pe-

cypc]: yaeonuk / Hukepos B.A. - M. : Jlamkos u K, 2017. - 136 c. / ZNANIUM.COM : snek-

TPOHHO-OMONIMOTEYHast cucrema. — Pexum npocryma: http:// www.znanium.com/catalog.php,

OrpaHMYEHHBIN. — 3ari. ¢ FKpaHa.

Kanamnukos, C. I'. DnexrpudectBo: yued. nocobue s By30B / C. I'. Kanamnukos. — 5 — e u3f.,

ucnp. u gon. — M. : Hayka, 1985. — 576 c.

. benonen, B. . Dnextpoannamuka: y4ed. mocodbue nmns By3os / B. W. benogen. — Munck; M.:
Hosoe 3nanune; MHOPA-M, 2012. — 204 c.

Cena, JI. A. Enununsl pu3ndeckux BEIHYMH U UX Pa3MEPHOCTH : Y4eOHO - CIIPaBOYHOE PYKO-

BojactBO / JI. A. Cena. — M. : Hayka, 1988. —432c.

. Uepros, A. I'. Enununbl ¢pusndyeckux BeluyuH: yued. nocodue as By3oB / A. I'. UeptoB. — M. :

Bricmiasg mkona, 1977. — 287c.

6.3 MeToanueckne yKa3aHus il CTYJA€HTOB 110 OCBOEHHIO I CHMUIIJIMHbBI
. M.C. I'punkpyr, E.W. Turopenko, FO.W. TkaueBa. JIabopaTopHBIi MPaKTUKYM 1O (pr3uKe. Yueo.
nocobue. - Komcomonbck-Ha-Amype: TOYBIIO «KHAI'TY», 2011. 146 c.

. A.A. Bakymok, H.A. Hosroponos, I0.1. TkaueBa. KoHTposibHO-pacueTHbIE MaTepHaIbl IO
¢usuke (OcHoBHBIE (pusnyeckue Gpopmynbl. KOHTposabHbIE pabOTHI, pacueTHO-TpapuuecKue 3a-
JIaHus U TecThl). Yueb. mocodue. — Komcomomnbck-Ha-Amype: ®I'bOY BO «KHAT'Y», 2018. -
100 c.

Ileperoenosa, M. A. Meroanueckue yka3aHWs W KOHTPOJIBHBIE 3aJaHMsS Ul CTYIEHTOB —
3a0YHMKOB WHX. — TeXH. cnen. By30B — Komcomonmbck — Ha — Amype : ®I'bOY BIIO
«KHAI'TY», 2012. — 58 c.

6.4 Cospemennsbie npogeccnoHanibHble 0a3bl JAHHBIX U MH(pOPMAILMOHHBIEC CIIpa-
BOYHbIE CHCTEMbl, MCIIOJIb3yeMble NPH OCYLIeCTBJICHHMH 00pa3oBaTeJbLHOI0 Ipouecca Io
AUCHUILINHE
OnexkTponHo-O6ubanoreunas cucrema ZNANIUM.COM. [orosop EIT 44 Ne 003/10 »6¢ K3
191272700076927030100100120016311000 ot 17 anpenst 2019 r
OnekTpoHHO-OnbnnoreuHas cucrema IPRbooks. Jluniensnonnsiit orosop Ne EI144 Ne 001/9 na
OpefoCTaBleHe  JOCTyma K  JJIeKTpOHHO-OmOmmoreunoil  cucreme IPRbooks HMK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

OnexTpoHHO-0nbOaMoTeuHast cuctema eLIBRARY.RU. JloroBop Ne EIT 44 Ne 004/13 na oka3a-
HHE yCIIyT JIoCTyIa K 3IIEKTPOHHBIM U3JTAHUSAM K3
191272700076927030100100150016311000 ot 15 anpens 2019 r.

6.5 Ilepeuens pecypcoB MH(OPMALMOHHO-TEIEKOMMYHUKALMOHHON ceTn «HHTep-
HeT», He00XO0AMMBIX /115l OCBOCHUS TUCHMILINHBI (MOYJIs1)

EcrecTBenHO-HayuHBIN 00pa3oBaTeabHBIN mopTan (enepanpHoro noprana «Poccuiickoe oOpa-
30BaHue» [DnekTpoHHbIH pecypc]. — Pexum nocrtyma: http://en.edu.ru, cBoGomHbIi. — 3ari. ¢
JKpaHa.

. Hayunas snextponnas 6ubnuoreka «KubepieHnnka» [I1eKTpoHHbIH pecypc]. — Pexum nocrty-
na: http://cyberleninka.ru, cBo60HBIN. — 3ari. ¢ FKpaHa.

dusuka s Bcex [DnekTpoHHbI pecype]. — Pexum moctyma: https://questions-physics.ru,
CBOOOJIHBIN. — 3arJl. ¢ KpaHa.
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4. Bupeonexuunm OPusrexa: nekropuiit MOTU [Onekrponssiii pecypc]. — Pexum nocryna:
https://open-education.net/academic/university/videolektsii-fizteha-lektorij-mfti/, cBoGomubIii. —
3ari. ¢ ’3KpaHa.

6.6 JInnen3nonHoe U cBOOOAHO pacnpocTpaHsieMoe MPOorpaMMHOe odecrevyenune, uc-
N0JIb3yeMoe IPH OCyIeCTBJICHUH 00Pa30BaTe/IbHOIO NPoLecca 1o AUCHHUILIMHE

Tabmmua 8 — [lepeyeHp UCTIONB3yEeMOT0 IPOTPAMMHOTO 00ECTIeUSHHSI

Haumenosanue 10 PexBU3UTHI / yCIIOBUS HCTIOIB30BAHUS

Microsoft Imagine | JlutieH3uonusii goroop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOojHasi  JIMIICH3US, YCIOBHS  HCIOJIB30BaHHMS IO  CCBHUIKE:
https://www.openoffice.org/license.html

7 OpraHu3alMOHHO-NIEAATOIHYECKHUE YCI0BUA

Opranuzanus o6pa3oBaTeIbHOIO MpoLEcca perJjaMeHTupyeTcs yd4eOHbIM IIAHOM M pac-
NMCaHUEM Yy4yeOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS POJIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOPHH O00YydYaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUX JTUCHMILIMH U NMPO(ECCHOHAIBHBIX MOY-
Jelf, OCBOGHHBIX B IPOIIECCE MPEIIECTBYIOIEr0 00y4eH s, KOTOPbIH 0CBOOOXKIaeT 00yyaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHMUS.

7.1 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

VYueOHbIl MpoIecc MpH MPEnoJaBaHul Kypca OCHOBBIBAETCS HA HUCIOJIB30BAHUM TPAIH-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJNOTUH. TpaguinoH-
Hble 00pa30BaTeNIbHbIE TEXHOJIOTUU MPECTABIEHBI JEKIHUIAMU U CEMUHAPCKUMHU (IPAKTHYECKU-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH UCIOIb3YIOTCS B BUJE HMIMPO-
KOTO IPUMEHEHUsI aKTUBHBIX U MHTEPAKTUBHBIX (OpM mpoBeaeHus 3auatuil. UHpopmanmonubie
o0Opa3oBaTeNbHbIE TEXHOJOTMH PEATU3YIOTCS MYTEM aKTHBHU3ALUU CAMOCTOSTEIbHOM pabOThI
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30BaTENIbHOM cpejie.

7.2 3aHATHS JEKIIMOHHOT0 THIIA

JIeKIMOHHBIN KypC MPEIoiaraeT CUCTEMAaTH3MPOBAHHOE M3JI0KEHHE OCHOBHBIX BOTIPO-
COB Y4eOHOT0 IJIaHa.

Ha niepBoii nekuuu n1ekTop 00s13aH MpeaynpeuTh CTYAEHTOB, IPUMEHUTENHEHO K KaKOMY
6a3oBoMy yueOHUKY (yuyeOHUKaM, y4eOHBIM 1TOCOOHsIM) OyAeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HAMOOJBINN 00beM MH(OpManuu M 0OecreunBaTh
Oonee Tiy0oOKOe MOHUMaHKME YU4eOHBIX BOMPOCOB MPHU 3HAUUTEIHHO MEHBIIEH 3aTpaTe BpEMEHH,
4eM 3T0 TpeOyeTcs OONBITUHCTBY CTY/ICHTOB HA CAMOCTOSITEIIBHOE H3yUeHUE MaTepraa.

7.3 3aHATHA CEMHUHAPCKOI0 THIIA

CemuHapcKue 3aHATHA MPEJICTABISIOT COOOH JeTanu3alnio JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepuasa, POBOIATCS B LIEAX 3aKPEIIEHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHO# (hopMOIi TPOBEJICHHSI CEMHUHAPOB SBJSIETCs 00CYX/IeHHe Haubosiee mpoliaeM-
HBIX M CJIOKHBIX BONPOCOB IO OTAEIbHBIM TE€MaM, a TakXe pa30op MPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHSX. B 00s13aHHOCTH mpernojaBaresst BXOJAT: OKa3zaHHE METOJIUYECKOH Mo-
MOIIH U KOHCYJIbTUPOBaHHUE CTYAEHTOB 10 COOTBETCTBYIOIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHUAX OLIEHUBAETCS 10 CAEAYIOLIUM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, IPEeAIaracMble NpernoaaBaTeseM;
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- Y4aCTHE B JUCKYCCUSX;

- BBIIIOJIHEHUE NPOCKTHBIX U MHBIX 3aJaHUM;

- ACCUCTUPOBAHHUE MIPENOAABATEIIIO B IIPOBEICHUH 3aHATUN.

OTBeT foiKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKaTh
CCBUIKH Ha MCTOYHHUKH.

JloKJIagpl U ONIIOHUPOBAaHUE JOKJIAA0B IPOBEPSAIOT CTEICHb BIIAJEHUS TEOPETHUECKUM
MaTepHaJIOM, a TAKKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OneHuBaHue 3alaHul, BBIIOJIHEHHBIX HAa CEMUHApPCKOM 3aHATHH, BXOAUT B HAKOILJICH-
HYIO OLICHKY.

7.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCcs M0 JUCHUIIHHE (MOAYJII0)

CamocrosiTenpHas paboTa CTYASHTOB — 3TO MIPOILECC aKTUBHOTO, IEJECHAIPaBICHHOTO
MPUOOPETEHUsSI CTYJACHTOM HOBBIX 3HAHWH, YMEHUN 0€3 HEMOCPEJACTBEHHOTO y4acTHsl Mperojia-
BaTeJsl, XapaKTEPU3YIOIIUNHCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJEM U
OIICHKOW Pe3yJbTaTOB JCATCIIEHOCTH 00YJarOIIErOCs.

Ienu camocTosATeNbHON PabOTHI:

- CHCTEMaTH3alus M 3aKPeIICHUE TTOJIYYCHHBIX TEOPETUUECKUX 3HAHUM U MPAKTHUYECKUX
YMEHUH CTY/IEHTOB;

- yriyOJIeHHE U PaCIIUPEHUE TEOPETUICCKIX 3HAHU;

- (poopMuUpOBaHUE YMEHUN HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO TOKYMEHTAIHUIO,
CIIELUATILHYIO JTUTEPATYPY;

- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEH, AaKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMupoBaHUE CAMOCTOSATEILHOCTH MBIIUICHUS, TBOPYSCKON MHHUIIMATHBBI, CIIOCOOHO-
CTel K CaMOPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO U CAaMOpEeaTU3allHig;

- pa3BUTHE UCCIEIOBATENbCKUX YMEHUN U aKaIEeMUUECKUX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISITHCS WHIMBUIYAIBHO WUJIM TPYMIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHON TeMaTHKHU.

TexHOMOTHS OpraHU3aIii CaMOCTOSTEIFHON PabOThI CTYJACHTOB BKJIIOYAET MCIOJIb30Ba-
HUE HHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KonTtponb pe3ynbTaTOB BHEAYIUTOPHOM CAMOCTOSITENHHOM pabOThI CTYJACHTOB MOMKET
MPOXOJIUTH B MUCbMEHHOM, YCTHOM MIIM CMEIIaHHOM (opme.

CryaeHThl JOHKHBI TOIXOAUTH K CAMOCTOSITEIBHON paboTe Kak K HauBa)KHEHIIEMY
CPEICTBY 3aKPEIUICHUs U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB HA
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHHS ONIPEIeTIEHHBIX HABBIKOB M MCIOJIb30BaHUs Mpodec-
CHOHAJIbHOM TUTEPaTypHI.

7.5 Meroanueckue yKa3aHus 1JIsl 00y4alOIMXCs 110 OCBOCHMIO I CHMIIJIMHBI

[Ipu n3yueHnr MUCHUTITUHBI 00YJaOIIMMCS 11eJIeCO00Pa3HO BRITIOIHSTH CIEIYIONTNE pPe-
KOMCHIAIUH:

1. U3ydeHnue yueOHON TUCIUTIIIMHBI IOJDKHO BECTUCH CUCTEMAaTHUECKH.

2. Ilocne n3yueHus: Kakoro-mubo pasfena mo yueOHUKY UM KOHCIIEKTHBIM MaTepHraiaM
PEKOMEHTYeTCsl 110 MaMsITH BOCTIPOM3BECTH OCHOBHBIE TEPMHUHBI, ONIPEACIICHUS, TIOHATHS pa3jie-
na.

3. Oco0oe BHUMAHHE CIIETYET yICTUThH BBITTOJIHEHHIO OTYETOB 1O MPAKTUIECKUM 3aHSATH-
SIM U UHAUBUIYAJIbHBIM KOMILJIEKCHBIM 33/IaHUSIM HA CAMOCTOSTEIHHYIO padoTy.

4. Bcs TemaTuka BOIPOCOB, M3Yy4a€MbIX CAMOCTOSITENBHO, 3a1a€TCS HA JICKIMSAX MPEmno-
naBareneM. MM ke naroTcs MCTOYHMKU (B MEPBYIO O4Yepe/lb BHOBb M3/IaHHBIE B IEPUOIUYECKOM
Hay4HOU JUTEpAType) s O0JIee NeTaTbHOTO MOHUMAaHHUS BOIPOCOB, O3BYUYEHHBIX HA JICKIIHH.

[Tpu camocTosATETHHON IPOPAOOTKE Kypca 00yUJaIONTUECs TOJIKHBI:

- MPOCMAaTPUBATh OCHOBHBIC OIPEACIICHUS U (PaKTHI;
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- INOBTOPUTH 3aKOHCHCKTHp0BaHHI:II>'I Ha JICKOHMOHHOM 3aHATHUU MaTCpuall U HOIIOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOW TeME JIUTEPATyPhI;

- U3Yy4YUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABJIATH TC3UCHI, aHHOTALIUN U KOHCIICKThI
Haubosee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIbHO BBIIIOJIHATD 3a/laHUA, AHAJIOTHYHBIC NIPCAJIaraCMbIM Ha 3aHATUAX,

- HCIIOJIb30BATh ISl CAMOIPOBEPKHU MaTepuabl (OH/Ia OLIEHOUYHBIX CPEJICTB.

a. I[OHOJIHI/ITCJILHLIC METOAUYECCKHE YKA3aHUA

7.6.1 MeToanueckue yKa3zaHusi NP4 padoTe HAJ KOHCIEKTOM JIeKINH

B xo0/1€ NeKIIMOHHBIX 3aHATUH HEOOXOIUMO BECTH KOHCIIEKTHPOBAHUE YI4EOHOTO MaTepua-
na. OOpamars BHUMaHue Ha (POPMYIMPOBKH 3aKOHOB, PACKPHIBAIOIIME COJIEPKAHUE TEX WIIH
WHBIX (U3UYECKUX SBJICHHUHA U MPOIECCOB. JKenarenbHO OCTaBUTh B pa0OYMX KOHCIEKTaX OIS,
Ha KOTOPBIX MOXHO JI€JIaTh MOMETKH U3 PEKOMEHIOBAHHOM JUTEPATYPhI, JOMOIHSIIOIINE MaTe-
pHa MPOCITYIAHHOW JISKIIUH, a TAKXKE IMOJYCPKUBAOIINE 0COOYIO0 BAYKHOCTh TEX WMJIH HHBIX TEO-
PETUYECKUX TIOJIOKCHHH.

[Ipu pabore Hax KOHCIIEKTOM JIEKIIMHA HEOOXOJWMO TMPOYUTATH HM3JIOKCHHBIA MaTepual
IpenojaBaTesieM, a TakyKe MPOYECTh COOTBETCTBYIOIIUE pa3/ieiibl PEKOMEHOBAHHOTO Mpernoja-
BareyeM yueOHHUKa, JIJIsl ATOTO MOKHO MCIIOJIb30BaTh Memoouueckue ykazanua 2, 3 (n. 8.1).

B nmporecce u3yueHuss KOHCIEKTa U JOMOJIHUTEIBHON JIUTEpATyphl 0OpaTUTE BHUMAHUS Ha
OTIpe/ICIICHUs] OCHOBHBIX (DH3UYECKUX BEIUYHMH M MX pa3MepHOCTei. [[OBTOpUTH OCHOBHEIC SIB-
JICHUS W 3aKOHBI, KOTOPBIE OMUCHIBAIOT 3TH siBJICHUSA. Ecin kakue mubo 3aKOHOMEPHOCTH U (op-
MYJIBI, CBSI3BIBAIONINE (DU3MUECKHUE BEIIMYMHBI HMEIOT BBIBOJI, TO HEOOXOAMMO H3yYUTh ITOT BBI-
BOJI 110 KOHCIIEKTY UJIU 10 Y4eOHUKY. PexoMeHmyeTcs Takke B KOHIIE H3y4eHUs] KOHCIIEKTa po-
BEpHUTH ce0s1 HA 3HAHWE W TIOHMMAaHUE OCHOBHBIX (PM3WYCCKUX BEIUYMH, POPMYI M 3aKOHOB TI0
U3y4aeMoil TeMe.

7.6.2 Meroanyeckne yKa3aHusi 10 CaMOCTOSITeJIbHON padoTe HaJ M3y4aeMbIM MarTe-
PHAJIOM M NPHU MOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

ITpu mOAroTOBKE K MPAKTHUECKOMY 3aHATHIO HEOOXOIMMO M3YYUTh TEOPETUUECKUI MaTe-
pual, COOTBGTCTBYIOHII/Iﬁ MPAKTUYCCKOMY 3aHATUIO, [0 KOHCIICKTY HWJIA y‘-IC6HI/IKy PEKOMECHIO-
BAaHHOT'O IPENoIaBaTeseM.

Ocob6oe BHUMaHUE CIEAYET YACIUTh OCHOBHBIM (DU3UYECKUM SIBJICHHUSM W 3aKOHAM, OTIH-
CBIBAIOLINM 3TH siBJIeHHA. HeoOxo1umo npoBepuTh onpeaeaeHus (GU3NYecKUX BETUYHUH BXOMS-
IUX B 3TU 3aKOHEBI, @ TAKIKC UX Pa3MCPHOCTHU. CJ'ICI[yET TAKXEC IMMOBTOPHUTH q)OpMYJ'IBI OIINChIBA-
IOlIMe U3yYyeHHe (PU3NUYECKUX BEIMYUH B 3aBUCUMOCTH OT MEHSIOIuXcs napamerpos. [lone3no
TaKKe MO0 33JaYHUKY NMPOCMOTPETh MPUMEPHI TUIOBBIX PElIeHUI (PU3MUECKHUX 3ahad, OTHOCA-
IMXCsl K JaHHOU TeMe. JJist 3TOro Mo>XHO HCIOIb30BaTh Memoouueckue ykazanus 4, 5 (n. 8.1).

7.6.3 MeTogu4ecKkue yKa3aHusl 110 BbINOJTHEHHUIO JJA00PaTOPHO padoThl

Jns BoInoNTHEHUS 1abopaTOpHOM paboThl HEOOXOIUMO HUCIIOJIB30BATh MEemoOuUecKue yKa-
3anusa 1 (n. 8.3) M3y4uTh U MPUMEHUTH CIEAYIOLIUE PEKOMEHOAUUU, TaK KaK OMMCAHUE K KaXK-
noi mabopaTtopHOi paboTe BKIIOUYAET B ce0s clieyrolre naparpadsoi:

1. Lens paboTsl. [Iprnbops! 1 npuHAIEKHOCTH.

2. Brenenue.

3. ®u3ndecKue OCHOBBI IKCIIEPUMEHTA.

4. TlopsimoK BBITIOJIHEHHS paOOTHI.

5. Bompocs! juist nomycka.

6. IIpoTOKOJ U3MEPEHUIA.

7. Tect nis 3a1UTHI.
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B nepéom mnaparpade mnocraBieHa yenv 1a60pamopHoii padomsl U TEPEUUCIICHBI TPU-
HAJIC)KHOCTH, HEOOXOIMMBIE TSI BBITIOJTHEHUS JJa00paTOPHOI pabOTHI.

B 66edenuu nsnoxxeHsl M3yyaemble 3aKOHBI, ONPEAETICHbI (PU3NYECKUE BETUYMHBI U UX
B3aMMHasl 3aBUCUMOCTb.

OOyuaroniemycsi HEOOXOJUMO BHUMATENBHO H3Y4YHTh «Du3zuueckue 0CHO8bl IKCnepu-
MeHmay, T ONrcaHa dKCIIepUMEHTalbHasl yCTAHOBKA U MPUBEACHA cXeMa. 3/1eCh KE PelaeTcs
du3nueckas 3agaya Ui ONpeIeICHUs UCKOMOM BETHYUHBI.

[Tocne u3ydeHus nopsaoka 6vinoaHeHus padbOThl CTYIEHT JOJDKEH IPEICTaBIATh JKC-
NEpUMCHT B LCJIOM, 3HAThb, KaK U B KakoM MOCJICAOBATCIIbHOCTU HU3MCPAIOTCA (1)I/I3I/I‘-IGCKI/IG BC-
JUYUHBI.

Jlist normycka k paboTe He0OX0IMMO OTBETUTH HAa «Bonpocet 0ns donyckay.

[Tpu npoBeneHUN SKCIIEPUMEHTA JaHHbIE BCEX M3MEPEHHM HYXHO BHecTH B «lIpomoxon
u3Mepenuil» B COOTBETCTBHU C €ro (opMoil u mopsakoMm paboTel. B mporokoie u3mepeHHit
MIPOBOSTCS TaK)Ke BCE HEOOXOANMBIE PacUEThI.

Jiist mocTpoeHus rpaKoB B IPOTOKOJIAX UMEETCS MIJUTUMETPOBAsi CETKA.

[Tocne Toro, Kak BBIMOJIHEHO 33/1aHKe K J1a00paToOpHOIl paboTe, HYKHO CAeNIaTh BBIBOJIBI U3
IIPOJICTAHHOTO SKCIIEPUMEHTA. BBIBO/IBI BKIIIOYAIOT B CEOSL:

- aHAJIM3 TIOJYYEeHHOW 3aBUCUMOCTH BEJIMYMH U COOTBETCTBUE €€ UCCIENYEMOMY 3aKOHY;

- CPaBHCHHUC SKCICPUMCHTAJIBHOI'O 3HAYCHUA (1)H3H‘~ICCKOI>1 BCJIIMYUHBI C TCOPCTUYCCKUM
3HAYCHUEM;

- aHaJlu3 YCJ'IOBI/If/'I OKCIICPUMCHTA U BO3MOKHOCTEH MX HM3MEHEHHS C HCJIBKO YBCIIMYCHUA
TOYHOCTH U3MEPEHUH U BBIYUCICHUSI UCKOMOU (PU3MUECKOI BEIUYMHBI.

Onwucanne mabopaTOpHON pabOTHI 3aKAaHUMBACTCS MieCHoM 0aa 3aujumol. 11paBubHbIC
OTBETHI Ha BOIPOCHI TECTA CBUJECTEIHCTBYIOT 00 YCBOCHUH TEOPETHYECKOr0 MaTepuana JaHHON
71a00paTOpHOIl PabOTHI M YCIIEIIHOM €€ BBIIIOJHEHHUH, YTO SIBIISICTCS 3aJI0TOM ITOYYEHUS 3a4eTa
1o 3ToM pabdoTe.

7.6.4 Metoauueckue yKa3aHHs 10 BBINOJHEHHIO KOHTPOJIbHOM padoThl

K Beimonnenno kouTpossHOM padboTsl (KP) mo kaxknomy pazaeny pusuku cTyaeHT, 00y-
qaroluiicsa o Kypcy obmeit Gpu3nuKku, IpUCTYNaeT TOJIBKO MOCie U3yYeHHs TEeOPETUYECKOro Ma-
TepHasa, U3JI0)KEHHOTO MPENo/IaBaTesIeM WIH U3YYEHHOTO CAMOCTOATEIbHO COOTBETCTBYIOIIETO
JAaHHOMY pazfeny (pU3MKH.

[Tpu BoinonHenun KP cTyaeHTy HE0OXOAMMO PYKOBOACTBOBATHCS CIIEIYIOIINM:

1. KP BbImonHSAETCA YyepHUIaMU B OOBIYHOW IIKOJBHOW TETpaau, Ha OOJI0XKKE KOTOPOH
NPUBOJATCS CBEACHUS MO0 HOpMaTuBHOMY nokymeHTy P/ ®I'BOY BIIO «KHAT'Y» 013-2016.
«TekcToBble cTyneHueckue padbotsl. [IpaBuna opopmiieHus».

2. Ycnosus 3amau B KP nepenuceiBatoTcs MOTHOCTBIO 0€3 cokpatienuil. J{iis 3amMmeuanuit
IpenoaaBaTesis Ha CTpaHULaxX TETPagu OCTaBIISIFOTCS MOJIS.

3. Ilpu Boimonnenuu KP HeoOxomumo 3amucaTh KpaTKOe yciaoBHe 3ajaud. B pemrenun
TpeOyeTcsl IPUBECTH OCHOBHBIE 3aKOHBI U ()OPMYJIbI, HA OCHOBAaHUHU KOTOPBIX MPOU3BEICHO pe-
nieHue (¢ noscHeHusMu). [Ipy HanMYUM BEKTOPHBIX BETUYMH M KOOPIUHAT BBIMOIHIETCS PUCY-
HOK, COJIEpXallluii 3TH BEJIMUYMHBL. B KOHIlEe peleHus 3agadn MpoBEPSETCsl pa3MEPHOCTh UCKO-
Mo (pU3MUECKON BETMUNHBI U 3aMUCHIBAETCS OTBET.

4. B xonue KP yka3piBaercsi, KakuM y4eOHUKOM MM y4eOHBIM OCOOMEM CTYAEHT HOJb-
30BaJICsl MPU BBINOJIHEHUN pabOTHI (Ha3BaHUE yueOHUKa, aBTOp, TOJ1 U3/1aHus).

5. Homepa 3agay, KOTOpbIE CTYAEHT IOJDKEH BKIIOUNUTH B cBoro KP ompenensrorcs mo
YKa3aHHbIM Ta0JMIIaM BapHaHTOB B METOAMYECKOM MOCOOMH BBIIaBA€MOM IIPEIOJIaBaTEIIEM.
s BemmonHeHus: KP HeoOXxo1umMo UCmonb30Bath Memooudeckue ykazanusa 2, 3 (n. 8.3).

6. KP cTyneHT 10/KeH BHICTAaBUTh B TUYHBIM KAOWHET JIJIsl TPOBEPKH MPETIOaBaTEIIEM.

7. Ipu 3amure KP cryneHT nomkeH ObITh TOTOB JaTh MOSICHEHUS 110 CYIIECTBY PEIICHUS
BBIIaHHBIX 33/a4.
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8 Onucanue MaTepHaJbLHO-TEXHHYECKOro ofecnevyeHnsl, HEOOXOAUMOIO 1Jsi OCy-
HIECTBJIEHUS 00Pa30BaATEILHOIO Mpolecca Mo M CHUILINHEe (MOLYJII0)

8.1 YueOHo-1a00paTopHOE 000pya0BaHME
Tabnuna 9 — [lepeuens 00opypoBaHuUs 1a00paTOPUN

Aymutopus | HanmenoBanue aymutopun (JabopaTopu) Hcnonp3yemoe  00opy-
JIOBaHUE
408/1 JlaGopaTopust MEXaHUKH W TEPMOIMHAMUKH, AJIEKTpH- | JITabopaTopHbIe CTEH b

4y€CTBa U MarHctTu3ma

409/1 JIaGopartopusi ONTUKU U (PU3UKH TBEPIOTO Tela JlaGopaTopHbIe CTEH/IBI
416/1 Kommnbrorepnsiit knace (Menua) IIepcoHanbHble  KOMIIb-
I0TEPBI

[pu peanuzanyu qucruminHbl «Pu3ukay Ha 0a3ze MpoduIbHON OpraHU3alnuy UCIOIb3Y-
eTcs MaTepHalIbHO-TEXHUYECKOe oOecTieueHne, repeuncientoe B rabmmuue 9.1.

Tabmuna 9.1 — MarepralibHO-TEXHUYECKOE 00SCTICUCHNE TUCITUITITUHBI

CrangaptHoe WM crhenuanv3upoBaHHoe | HaznaueHnue o0opynoBaHus
o0opynoBaHue, O00€CIeYHBAONIEEe BbI-
MOJIHEHUE 3a/1aHUN

JlaboparopHble cTeHIbI Brimmonnenue nabopatopHbix paboT

IIepcoHaAIbHBIE KOMITBIOTEPHI BrimonHeHnne BUpPTyalbHBIX J1a00paTOpHBIX padoT,
BBIIIOJIHEHUE MTPOBEPOYHBIX U KOHTPOJIBHBIX TECTO-
BbIX 3aJlaHUl, paboTa C TUCTAaHIIMOHHBIM KYPCOM.

8.2 TexHmueckue M 3JIEKTPOHHbIE CPeCTBA 00y4eHHA

ITpu npoBeneHnu 3aHATUI Hcnonb3yercs ayauropus 416-1, o6opynoBaHHas MPOEKTOPOM
CTaIlIOHAPHBIM ISl 0TOOpaXkeHus npe3eHTtanuii. Kpome Toro, npu npoBeieHUN JEKIUN U Mpak-
TUYECKUX 3aHATHI HEOOXOIUM KOMIBIOTEpP C YCTAaHOBJICHHBIM Ha HEM Opay3epoM M Iporpamm-
HBIM 00€cIieYeHHEM ISl IEMOHCTPAIMH MPE3eHTaUH.

Jlna peanu3anyuy JUCHMILIMHEL TOATOTOBJIEHBI CIEAYIOINE TIPE3CHTALNN:

1. Hccnenoanue paboThl TEIIOBOM MamuHbl CTUPIIMHTA.

2. W3y4eHne 31eKTpOMarHuTHOTO TOJISL.

3. HabGnronenue BOJIHOBBIX SIBJICHHUH (HAa MMPUMEpPE MPSIMOJIUHEHHOTO PacIpOCTpaHe-
Hus BoaH CBY-auanasoHa.

4, UccnenoBanue paboTsl uuTepdepomeTpa MaiikeapcoHa

5. Ornpenenenne nocTosiHHOM BuHa.

6. Koncrants! Mmukpomupa (nocrosinnas [lnanka).

9 HNuble cBeaeHus

MeTOIll/l‘{eCKl/le PEKOMEHIAUHU 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMU BO3MO’KHO-
CTSIMH 3/10POBbi U HHBAJIU/A0B

OcBoenne JUCIHITIIMHBI O6y‘laI-OI_HI/IMI/ICﬂ C OrpaHUYCHHBIMH BO3MOXHOCTAMU 30POBLA
MOXET OBITh OpTraHnu30BaHO KaK COBMCCTHO C APYIruMu 06y‘-IaIOH_II/IMI/IC}I, TaK U B OTICIIBHBIX
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rpynmnax. [Ipennonaratorcs crienuaibHble YCIOBHS JUIS OJIyYeHHs] 00pa3oBaHHs 00y4aroIMMHU-
Csl C OTPaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMUTCS € MICUXOJIOT0-(DU3HOTOTHISCKIUMH
OCOOCHHOCTSIMU OOYYArOIIMXCS MHBAIUIOB U JIUL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 370PO-
Bbsl, MHAWBUIYAIBHBIMU MPOTpaMMaMU peaOMIMTAlli UHBATHIOB (1pu Haimuuuu). [Ipu HE0O-
XOJIMMOCTH OCYILIECTBIISIETCS JOMOJHUTEIbHAS MOAAEPKKa MPernoJaBaHusl ThIOTOPAMHU, CHXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, IPOLIEIINMH MTOATOTOBKY AaCCHCTEHTAMHU.

B cooTBeTcTBUU ¢ MEeTOAMYECKUMHU peKoMeHaanusIMu MunoOpHayku PD (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCI0Ib30BaTh COIMAIbHO-aKTUBHBIE H pe-
¢iiekcuBHBIE METO/bI 00YUYEHHUS, TEXHOJOTUU COLIMOKYJIBTYPHON peaOuINTaluy C 1IeJIbI0 OKa3a-
HUS [IOMOILY B YCTAHOBJIEHUH ITOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH € IPYrUMH CTYJIEH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [londop u
pa3paboTka y4yeOHBIX MaTEepHajOB MPOU3BOAATCSA C YUETOM IPEIOCTABICHUS MaTephaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YalbHOW, C MCHOJB30BAHUEM CIEIHAIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucruruinHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCHOIb30BaHUEM CPEICTB
00y4eHus1 OOIIET0 M CIENHATIBHOIO Ha3HaYeHUs (IIEPCOHAIBHOTO M KOJUIEKTUBHOT'O HCIIOJIB30-
BaHUs1). MarepualibHO-TEXHUYECKOe oOecliedeHne npeaycMaTpruBaeT MpUCIocoOIeHHe ayauTo-
puit k Hyxnaam aun ¢ OB3.

dopma npoBeACHUS aTTECTAIMK JIJISl CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YYETOM
WHIUBUIYAJIbHBIX TCUX0(pu3ndeckux ocooennocren. s crynenroB ¢ OB3 npenycmarpuBaert-
csl 1ocTymnHas (opMa mpeloCTaBlIeHUs 3aJaHIil OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B TIEYAaTHOW WM DJEKTPOHHOH ¢opme (UIs IMI ¢ HAPYMEHUSMH OIMOPHO-
JBUTATEIBLHOTO alapaTra);

- B Ie4aTHOM (popMe WM AIIEKTPOHHOH (popMe C yBETUUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTBIO (7IS1 JIUII C HAPYIIEHUSIMU CITyXa, Pe4H, 3pEeHuUs);

- METOJIOM YTEHUSI aCCUCTEHTOM 3a/1aHUs BCIYX (JUIsl JIUL C HAPYLICHUSIMU 3PEHHUS ).

CryneHTaM ¢ MHBIMIHOCTBIO YBEIMYMBAETCS BPEMsI HA MOATOTOBKY OTBETOB Ha KOH-
TpOJbHBIE BONPOCHL. JIJil TaKUX CTYJIEHTOB IpeaycMaTpUBaeTCs JOCTYMHAasl opma MpeaocTaB-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

- IUCbMEHHO Ha OyMmare M HabOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIUI C HApYIICHUS-
MU CIIyXa, peuH);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIb30BAHUEM YCIYT aCCUCTEHTA (I
JIUI] C HAPYIICHUSIMH OMOPHO-BUTATENILHOTO aliapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHHSI, ONOPHO-IBUTATEIBHOTO allapara).

ITpu HEOOXOAUMOCTH AJ1s1 00YUAIOIIMXCS ¢ MHBAINMIHOCTBIO MIPOIIETypa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUSI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIOB.





