MuHHCTEPCTBO HAayKU U BhIcIIero oOpasoBanus Poccuiickoit @enepannn
denepanbHOE FOCYAaPCTBEHHOE OO/DKETHOE 00pa30BaTeIbHOE
YUPEKICHHUE BBICIIETO 00Pa30BaHUS
«KomMmcoMoubckuii-Ha-AMype roCcyAapCTBEHHBIM YHUBEPCUTET

YTBEPX/IAIO
JlexaH (akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA
Tpemes U.A.

PABOYASA TIPOI'PAMMA JUCHUIT/INHBI
«DPU3uKA»

Hanpapaexue noaroroskn 09.03.03 Ilpuxnaounas ungpopmamuxa

Hamnpasnennocts (ipoduiis)
o0pa3oBaTelbHOW IPOTrpaMMbl | [Ipuxnaonas uH@opmamuxa 6 SIKOHOMUKe

OO6ecneunBaroiee moapas3aciecHue

Kadenpa «TennoBbie sHepreTHYECKUE YCTaHOBKIDY

Komcomonbck-Ha-Amype 2023




PazpaboTuuk paboueil mporpamMmsl:

JloleHT, K.T.H.
(TOIKHOCTB, CTETICHb, YICHOE
3BaHUe)

COI'JTACOBAHO:

3aBenyromuii kadenpoit «TermoBbie
OHEPICTUYCCKHUEC YCTAHOBKU»

Bakymok A.A.

(HammeHOBaHMeE Kaderps)

3aBenyIONIMI BBITYCKAIOIIEH
kadenpoit «IIpoexTupoanue,
yhpaBlieHHE U pa3paboTka
MH(OPMALIMOHHBIX CUCTEM)

(HanMeHOBaHHE KadeIphl)

(DU0)

CmupHoB A.B.

(PUO)

[TerpoBa A.H.

(PUO)



1. OO6mme nmosnoxeHus
Paboyas nporpamma auciumiuabl «PU3KMKa» COCTaBICHA B COOTBETCTBHU C TPEOOBAHUSMHU
(beneparbHOrO TOCYAApPCTBEHHOTO 00pa30BaTENFHOTO CTaHIAPTa, YTBEP)KICHHOTO IPHKA30M
MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @eneparuu Ne 922 ot 19.09.2017, u ocHOBHOI
npodeccuoHambHONW 00pa3oBaTeNbHON MporpaMMmbl moarotoBku «llpukinamHas wHpOpMaTHKa B
SKOHOMUKE» 10 HanpasieHuto noarotoBku «09.03.03 IIpuknagnas napopmMaTukay.

3amaun
JOUCIIUITIINHBI

Omnagenue GpyHAaMEHTATBHBIMU TOHATHIMH, 3aKOHAMU U

TEOPUSIMH  KJIACCUYECKOH U COBPEMEHHOW (DU3UKH, a TAK)KE METOIAMHU
(hu3MUECKOro UCCIeOBaHMUS.

OBnaseHue npueMaMy U METOJaMH PEIIeHNs KOHKPETHBIX 3a]a4 U3
pa3IUYHbIX 00JacTel PU3NKY.

O3HakoMJIEHHE C COBPEMEHHOM Hay4yHO anmapatypoi, GopMupoBaHue
HaBbIKOB MPOBEACHUS (PU3NUECKOTO IKCIIEPUMEHTA, YMEHHUE BBIJICIUTh
KOHKpeTHOE (pr3nueckoe cojiepxaHue B MPUKIaJHbIX 3a/1a4ax Oyaymien
CIELUAIBHOCTH.

OcCHOBHBIE
paszensl / TeMbl
JUCIHUITIINHBI

Pa3znen 1 ®duznuyeckue 0CHOBbI MeXaHMKH: KHHEMAaTHKa NOCTYNATENBHOTO U
BpallaTeIbHOTO JBMKEHHs, [IlnHaMKKa MOCTYNaTeIbHOTO U BPAIaTeIbHOTO
JBUKEHUSI, 3aKOHBI COXpPAHEHHUS UMITyJIbCa U SHEPTruu. MexaHuuyeckas
sHeprus. Pabota, Tarorenue. DeMeHThl TEOPUU MO DIIEMEHThl MEXaHUKH
KUJIKOCTEN, DIIEMEHTHI CIIEHUAIBHON TEOPUHU OTHOCUTEIBLHOCTH, DPU3NYECKHE
OCHOBBI MEXaHHKH.

Pa3znes 2 OcHOBBI MOJIEKYJISIPHON (PU3MKH U TEPMOAUHAMUKHM:
MoJteKynapHO-KUHETHYECKas TeOpUs UACATBHOTO raza. ONbITHBIE 3aKOHBI
UJiealbHBIX Ta30B YpaBHeHue Kianeiipona-MeHnaeneea, CTaTHCTHYECKHUE
3aKOHBI MOJIEKYJISIPHON (pU3HKH. SIBICHUS EepeHoca B TEPMOAMHAMUYECKUX
HEPaBHOBECHBIX cUCTeMax, [lepBoe Hauano Tepmonunamuku. [Ipumenenne
IIEPBOr0 Hayajla TEpPMOJAMHAMUKH K H30IIpoueccam, Bropoe Hagaio
TEPMOJUHAMMUKU. DHTPONMs. TEeIIOBbIE IBUTATEIN U XOJIOAUIbHBIC MAILIHBI,
PeanbHble rassbl.

Pa3znen 3 DuekrpocraTuka. [locToSHHBIN TOK: DJIEKTPOCTATUYECKOE MOJIE U
€r0 XapaKTEpUCTUKU B BaKyyMe U BelecTBe. OCHOBHBIE TEOPEMBI U1
UIEKTPOCTATUYECKOTO MOJIS B BAKyyMe U BelecTse, [ [poBonHuky n
JUBJIEKTPUKHU B DJIEKTPUYECKOM I10JIE. DJIEKTPOEMKOCTb IPOBOIHUKOB U
KOH/IEHCATOPOB. DHEPrusi U 00beMHas INIOTHOCTb SHEPTUU 3JEKTPUUECKOTO
110Jis1, ITocTOSTHHBIN 3JIEKTPUYECKUN TOK, €70 XapaKTEPUCTUKHU U YCIIOBHUS
CyLIECTBOBaHMS. 3aKOHBI IOCTOSIHHOTO TOKa, DJeKTpocTaThKa. [locTosiHHbII
TOK.

Paznen 4 duekTpoMarseTusm: MarauTHOE 10JIE M €70 OCHOBHBIE
XapakTepuCTHKH. 3akoH brno-Casapa-Jlamiaca. JleficTBuE MarHUTHOTO MOJIA
Ha TOKHM U 3apsibl, MarHuTHoe noJje B BemecTse. [(ua-, mapa- u
(beppoMartHeTuky, SIBieHue MeKTPOMAarHUTHON MHIYKIIUN U CAMOUHIYKIUH.
[IpaBuno Jlenna, OcHoBbI TeOpUM MakcBesua.

Paznen S KoJsie6anusi u BostHbI: CBOOOHBIE HE3aTYXAIOLINE U 3aTyXarOI1e
MEXaHUYECKUE U AIEKTPOMArHuTHbIE KoJieOaHus, BoIHyX1eHHbIe KoJeOaHMs.
Crnoxenue xonebanuii, BoiHbl, UX XapakTepUCTUKHU. YpaBHEHUE IIIOCKOH U
cepuueckoil BOJIH, DHEPrUsi MEXaHUYECKUX U AIIEKTPOMArHUTHBIX BOJIH.
Pa3nen 6 Ontuka. KBantoBasi npupoaa u3jrydyeHus: JJIEMEHTBI
r€OMETPUYECKON ONTUKH, BOTHOBBIE CBOICTBA CBETA, TEMIOBOE U3IIyUEHHE.
DoToddexT.




Paznen 7 DiieMeHTHI KBAHTOBOM (PU3NKH aTOMOB, MOJIEKYJI M TBEPAbIX
Tes: Teopus atoma Bogoposa 1o bopy, DieMeHTbl KBAHTOBOI MEXaHUKH,
OnemeHTs! (pu3uKU TBepAoro Tena. [lonsaTue 30HHON TEOPUHU TBEPABIX TEIl.
Paznen 8 DiieMeHTHI PU3NKHM AaTOMHOIO SI/APA M 3JIEMEHTAPHBIX YaCTHUIL:
DneMeHTH! (PU3UKU aTOMHOTO s1/Ipa, DJIeMEHTapHbIC YaCTHIIbI, KIIacCU(UKAIUsI
3JIEMEHTAPHBIX YACTHII .

2 IlepeyeHb MUIAaHMPYEMBbIX Pe3yJbTATOB 00yUeHHS MO JUCHHUILINHE (MOAYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMH T0CTHKCHU S KOMIIeTeHII il

[Ipouecc nzyuenus: AucuUInHb «PU3MKa» HApaBiieH Ha OPMHUPOBAHUE CIAEAYIOIINX
koMmrereHIuil B coorserctBur ¢ ®I'OC BO 1 ocHOBHOM 00pa3oBaTenbHON NPOTpaMMON:

Kona n HaumeHnoBanue

Nuaukatopbl JOCTUKEHUS

IInanupyemMsle pe3ysbTaThl

KOMITIETEHIUHI 00y4eHus M0 TUCIUILINHE
O6menpodeccrnonaapHbIE

OIIK-1 OIIK-1.1 3HaTh: PU3NYECKUE SIBICHUS U
Crioco0eH TpUMEeHATh 3HaeT OCHOBBI MAaTEMATUKH, | OCHOBHBIE 3aKOHBI (DU3UKH,
€CTECTBEHHOHAYYHbIE U €CTECTBEHHOHAYYHBIX MPUMEHEHHE 3aKOHOB COXpaHEHUs
oOLIeMH)KEHEPHbIE 3HAHUS, JTUCLUILINH, B BOKHEHIIINX MPAKTUICCKUX
METO/Ibl MATEMaTH4YECKOTO BBIYHMCIUTENILHON TEXHUKU U | IPUJIOKEHUAX; (PU3MUecKue
aHaJlM3a U MOJIETIUPOBAHUS, IPOrpaMMHUPOBAHUS BEJIMYMHBI U (hr3HUecKre
TEOPETUYECKOTO U OIIK-1.2 KOHCTAHTBI, UX OIPEIEIICHHUE,

AKCTIEPUMEHTAIBHOTO
UCCIICIOBAaHUS B
npodecCHoHaTbHOM
JESATEIbHOCTH

VYmMeeT pemaTth CTaHAapTHHIE
npo¢eCCHOHANIbHBIE 3a/Ia4H
C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX 3HAHUM,
METOJI0OB MaTeMaTU4YECKOTO
aHaJIM3a U MOJICTIMPOBAHUS
OIIK-1.3

Brnageer naBbikaMu
TEOPETUYECKOTO U
9KCIIEPUMEHTAJIBLHOTO
UCCIIeIOBaHUS 0ObEKTOB
npodeccuoHanbHOI
JEeSITeIbHOCTH

CMBICII, CIOCOOBI U €AMHUIIBI UX
u3MepeHus; GyHIaMeHTaIbHbIE
¢buznyecKue OMnbITHl, UX POJIb B
pa3BUTHUU HAYKU; Ha3HAYEHUE U
MIPUHIIMIIBI ICUCTBUS BAXKHEUILINX
bu3HIecKuX MpuoOOpPOB.

YMeTh: 00bSICHUTh OCHOBHBIE
HaOII0JaeMble TPUPOIHBIE U
TEXHOTCHHBIC BJICHUS U YD(HEKTHI
C TO3UIMHA PyHIaMEHTAIbHBIX
(U3UYECKUX B3aUMOICHCTBHM,
HCTOJIKOBBIBATh CMBICI
buznyeCKuX BETUYUH U TOHITHIA;
3aMKChIBaTh YPaBHEHUS IS
bu3nyeCKuX BETUYNH U HAXOIUTh
€ro pelieHue u paboraTs ¢
npubopamMu U 060pyI0BaHHEM
COBpPEMEHHOM (puznyeckon
naboparopuu; IPUMEHSTh
OCHOBHBIE METO/IbI (PU3UKO-
MaTEeMaTHYeCKOTO aHAIN3a IS
pellleHUs] eCTECTBEHHOHAYYHBIX
3a/1a4; UCIOIb30BaTh METOIbI
(GU3NYECKOTO MOJICIIUPOBAHHS B
WHKEHEPHOU MpaKTUKE.

Brnagets: pa3nuyHbIMU
METOIUKAMH (PU3UUECKUX




U3MepeHut mpu 00paboTKe
AKCIIEPUMEHTANIbHBIX IaHHBIX, B
TOM YHCJIE C IPUMEHEHUEM
KOMIIBIOTEPHOM TEXHUKHU U
UH(POPMALMOHHBIX TEXHOJIOTHIA
IPY PEUICHNN 33/1a4; HAaBBIKAMH
IKCIUTyaTallid OCHOBHBIX

npuOOpoB U 000PYIOBaAHUS
COBpPEMEHHOU (pr3nyeckon
1abopaTopum.

3 MecTo TMCUMIUIMHBI (MOYJis]) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOorpaMMbl

JucuuruiiHa BXOOUT B coctaB Omoka 1 «Jlucuuruimebl (MOAYJIHM)» U OTHOCHTCS K

00s13aTeIbHOM YacTH.
Mecto AUCHMIUTAHBI
dbopMupoBaHUS KOMIETEHIIUM,

(aTanm  GopMHpOBaHUS KOMIIETCHIIMH) OTPAXEHO B
MpeACTaBICHHON B JoKyMeHTe QyenouHvle Mmamepuansl,

CXEMCE

pa3MEIIeHHOM Ha caiiTe yHuBepcuteTta WWW.Knastu.ru / Haw ynuseepcumem / Obpaszosanue /
09.03.03 Ipuxnaonas ungopmamuxa /OyenHounvle MmamepuaJivl).

Hucuumnnuba «@Pu3nuKa» YacTHYHO peaau3yercs B (opme MPaKTHYECKOW MOJIrOTOBKH.
[IpakTdeckass TOArOTOBKA OPraHU3yeTCs] IyTeM TIPOBENEHHsI / BBIMOJHEHHS MPAKTHYECKUX

3aHATUH, Ta0OpPaTOPHBIX PabOT.

4 Conep:xanue TUCHUNIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3jejam) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJIH4YeCTBa aKaJleMHYeCKHX YacoB M BH/I0B Y4eOHOI

padoThI

4.1 CTpykTypa u coJep:KaHue TUCHUIIMHBI 1JIs1 04HOi hopMBbI 00yUeHUs
Hucuunnuna «®usuka» u3ydaercs Ha 1, 2 kypcee, 2, 3 cemectpe.
OO6mrast TpynoEMKOCTh TUCIUILIMHBI cocTaBisieT 8 3.e., 288 4., B TOM 4mclie KOHTAKTHas
pabota oOyuaromuxcs ¢ npenogasareiaeM 120 4., mpomexxyTodHas arrectanus B Gopme 3a4deTa u
3adeTra ¢ OIEHKOH, caMOCTOsATeNIbHAsI paboTa oOyvaronuxcs 1684,

HaumeHnoBanue pas3aciioB, TCM U

Buapl yue6HOM paboThl, BKIIIOYAs CAMOCTOSTEIbHYIO

paboTy oOyyaromuxcs U TPYJOEMKOCTh (B Hacax)

KonTakTHas padora
IperoaBaTeis ¢

coJiep:kaHue MaTepuana o0y4aromuMucs [Tpom.
HKP CPC
[Ipaktuu | JlaGopat aTTecCT.
Jlexun ecKue OpHBIE
3aHATUS | PabOTHI
Paznen 1 «Pu3nyecKkne 0CHOBbI MEXaHU KM
Kunemaruka noctynaTeabHOTO U 1 5 5
BpAaIllaTeIbHOTO ABMKEHHS
JluHaMuKa MOCTYNaTeIbHOTO U 1 4 5 5
BpaIaTeIbHOTO JABHKECHUS
3aKOHBI COXpaHEHUS UMITYJIbCa U
SHepruu. Mexanuueckas SHEprusl. 1 2 2* 6
Pabora.
Tsrorenue. DneMeHTHI TEOPUU TOJISL. 1 2 6
DeMeHThl MEXaHUKH KUAKOCTEH
DNeMEHTHI CIEMAIBHOM Teopun 1 2 6




HaumenoBanue paszienos, TeM 1
COZIepKaHUEe MaTepuana

Bunpsl yaeOHOI paboThl, BKIIOYAs CAMOCTOSATEIBHYIO

paboTy 00yJarOIUXCsl M TPYTOEMKOCTH (B Yacax)

KonraktHas paboTa
npernojaBaTens ¢
00yJarouMucs

Jlexuun

[IpakTru
ecKue
3aHATUS

Jlabopart
OpHBIC
paboThl

HNKP

ITpom.
aTTeCT.

CPC

OTHOCUTCIBHOCTHU

Paznen 2 «OcHOBBI MOJIEKYJIAPHON (PU3HKHM ¥ TepMOaHU

HaAMHUKHW»

MonekynsspHO-KUHETHYECKas TEOPUS
HaealbHOTro ra3a. ONbITHRIC 3aKOHBI
HJICATIbHBIX Ta30B Y paBHEHUE
Knaneiipona-MenneneeBa

CTaTHCTUYECKHE 3aKOHBI
MOJIEKYJIApHOHN (pu3uku. SBaeHUS
TepeHoca B TEPMOIMHAMHUYECKIX
HEPaBHOBECHBIX CHCTEMax

[IepBoe HayaI0 TEPMOIMHAMHUKH.
[IpuMeHeHne nepBoro Havana
TEPMOJUHAMHUKHN K U30ITPOIECCaM

Bropoe Havano TepMoAMHAMUKH.
OHTponus. TernoBbie ABUTATENIN U
XOJIOAUABHBIE MAIIUHbI

2*

PeannHbIe ra3el

1

2

Pasznea 3 «aekrpocraTuka. [locto

STHHBIH TOK»

QHCKTPOCTaTI/ILICCKOG II0JIE M €TI0
XapaKTCPUCTUKHU B BAKYYMEC U
BemecTBe. OCHOBHEBIC TEOPEMBI IJI
QJICKTPOCTATUYCCKOI'O I10JISI B
BaKyyM€ 1 BCIICCTBE

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
SJICKTPUYECKOM II0JIC.
3J'IeKTp0€MKOCTb IIPOBOAHWKOB H
KOHACHCATOPOB. BHGPFI/IH u
00BbeMHas IIOTHOCTD OQHCPIrun
QJICKTPHUYCCKOI'O ITOJIA

ITocTOSAHHBIN SAEKTPUUECKUN TOK,
€ro XapaKTEPUCTUKHU U YCIOBUS
CYILLECTBOBaHMS. 3aKOHBI
MOCTOSIHHOTO TOKA

2*

KonTtponsHas padota 1 (o paznenam
1,2,3)

10

3ayeT

Pa3nen 4 «31eKTpOMarHeTu3M»

MarauTHo€ NoJI€ U €ro OCHOBHBIE
XapaKTepUCTUKH. 3akoH buo-Casapa-
Jlannaca. /leiicTBue MarHuTHOTO
T10JIsl HA TOKH U 3apsibl

1

4*

2

MarunuTHoe nosie B Bemiectse. J(ua-
napa- ¥ eppoMarHeTuKu

SIBneHue HIIEKTPOMArHUTHON




Bunpsl yaeOHOI paboThl, BKIIOYAs CAMOCTOSATEIBHYIO
paboTy 00yJarOIUXCsl M TPYTOEMKOCTH (B Yacax)
KonraktHas paboTa
HaumeHnoBanue pa3aennos, TeM U MIPeroIaBaTelis ¢
CoJiepKaHue MaTepHuasa 00yJaromuMucs [Tpom.
HKP CPC
[Ipaktuu | JlaGopar aTTecT.
Jlexunn €CKHE OpHBIE
3aHATHSL | palbOThI
WHIYKIIUA U CAMOWHTYKIIHH.
IIpaBuiio JIenna
OcHoBbI Teopun MakcBeia 1 4
Pa3nen 5 «Kojsiebanusi u BOJHBD)
CBoOoHBIE HE3ATYXAIOUINE U 1 2 2
3aTyXarlMe MEXaHNYECKUE 1 4
AJICKTPOMArHUTHBIC KOJICOaHUs
BrinyxeHHbIe KoJeOaHusl. 1 2 4
CrnosxeHue KoJieOaHHi
BonHbl, UX XapaKTEpUCTUKH. 1 2% 2
VYpaBHEHHE MIIOCKON U ChepruyecKux 4
BOJIH
DHeprus MEXaHWIECKUX U 1 2 4
AIIEKTPOMArHUTHBIX BOJIH
Pasznea 6 «OnTuka. KBanroBasi npupoaa u3jaydyeHus»
DJIEMEHTHI T€OMETPUICCKOIN ONTUKHU 1 2 4
BomnHoBbIe cBolicTBa cBeTa 1 2% 2 5
TennoBoe uznyuenue. ®otodrddext 1 2 2* 5
Pa3znen 7 «djeMeHTbl KBAHTOBOI (PU3MKN ATOMOB, MOJIEKYJ U TBEPAbIX TeJD»
Teopus aroma Bojiopoia 1o bopy 1 2 5
DJIeMEHTHI KBAHTOBOM MEXaHUKH 1 2 4
DneMeHTHI (PU3UKU TBEPJOTO Tea. 1 2 2
[ToHsiTue 30HHOM TEOpUM TBEPABIX 4
TeJ
Pa3znen 8 «jeMeHTHI (PU3MKM ATOMHOI0 SIIPA M 3JIEMEHTAPHbBIX YACTHID

DneMeHThI (PU3UKH aTOMHOTO Sipa 1 2 5
DJIeMEHTapHbIE YaCTHUIIbI, 1 2
KJ1accu(HKaIs dJIeMEHTaPHBIX 4
YaCTHUII
KontponbHas padota 2 (1o pasaenam

10
4,5,6,7,8)
3ayer ¢ OLEHKOU
NUTOI'O no qucuuninxe 30 60 30 168

*B BUIC HpaKTquCKOﬁ NOATOTOBKHU

4.2 CTpyKTypa U cojiep:kaHue THCHMIIMHBI 1715 3204HON (popMBbI 00yueHHs

Jucnunnuna «Pusnka» uzydaercs Ha 1, 2 kypce, 2, 3 cemecTpe.

OO6mast Tpyn0€MKOCTh TUCIUILUIMHBI cOCTaBIseT 8 3.e., 288 4., B TOM umncie KOHTaKTHas
paboTta oOydaromuxcs ¢ mpernojaBaTeneM 24 4., MPOMEXKYTOYHAs aTTecTaius B ¢opMe 3adera U
3ayeTa ¢ OLEHKOH 8 4., caMocTosTeNbHast paboTa oOydaronuxcs 256 u.



HaumenoBanue paszienos, TeM 1
COZIepKaHUEe MaTepuana

Bunpl yaeOHOM paboThI, BKIIOYAs CAMOCTOSATEIBHYIO

paboTy 00yJarOIUXCsl M TPYTOEMKOCTH (B Yacax)

KonraktHas paboTa
npernojaBaTens ¢
00yJarouMucs

Jlexuun

[IpakTru
ecKue
3aHATUS

Jlabopart
OpHBIC
paboThl

HNKP

ITpom.
aTTeCT.

CPC

Pa3znen 1 «®u3nyecKue 0CHOBbI MEXaHHUKH»

KunemaTtuka nocrynaresnbHOro u
BpAIIaTEIbHOTO IBUKECHHUSI.
JInHaMuKa OCTynaTeIbHOTO
JBUKEHMSI. 3aKOHBI COXpaHEHUs
UMITyJIbCa U SHEpruu. MexaHuueckast
sHeprus. Pabora. Mexanuka
TBEPJOTO Tena. TsaroTeHue.
DneMEeHTHI TEOPHUH TOJISL. DIEMEHTBI
CHELUAaJIbHON TEOpUHN
OTHOCHTEJIBHOCTH.

33

Pa3nen 2 «OcHOBBI MOJIEKYJISIPHON (GU3MKH M TEPMOIH

HaAaMHUKN

YpaBHenue Menpeneena-
Knaneiipona. OnbITHBIE 3aKOHBI
uJeanbHbIX Ta3oB. CTaTucTUYECKHe
3aKOHBI MOJIEKYISIPHON (DU3HKH.
[TepBoe u BTOpOE Havasa
TEPMOJIMHAMUKU. PeasibHble ra3bl.

34

Pasznea 3 «uaexkrpocraTuka. [1ocTOAHHBINA TOK»

DIEKTPOCTATUIYCCKOE TIOJIE U €T0
XapaKTEPUCTHKU B BAKyyMe H
BemecTse. [IpoBogHUKY 1
JUDJICKTPUKH B JICKTPUYECKOM TIOJIC.
DIEeKTPOEMKOCTh IMMPOBOTHUKOB U
KOoHAeHCcaTOpoB. [locTosiHHBIN
ANEKTPUYECKUH TOK, 3aKOHBI
IMOCTOSIHHOT'O TOKa

33

KontponbHas padora 1 - MexaHuka.
MounekynspHas puzuka u
TEPMOJUHAMUKA. DIEKTPOCTATUKA.
[TocTostHHBIN TOK

20

3ayeT

Pa3nen 4 «31eKTPOMArHeTU3M»




HaumenoBanue paszienos, TeM 1
COZIepKaHUEe MaTepuana

Bunpl yaeOHOM paboThI, BKIIOYAs CAMOCTOSATEIBHYIO

paboTy 00yJarOIUXCsl M TPYTOEMKOCTH (B Yacax)

KonraktHas paboTa
npernojaBaTens ¢
00yJarouMucs

Jlexuun

[IpakTru
ecKue
3aHATUS

Jlabopart
OpHBIC
paboThl

HNKP

ITpom.
aTTeCT.

CPC

MarnuTHO€ 1oJie ¥ €r0 OCHOBHBIE
xapaxkTepucTuku. UHayKIus
MarHUTHOTO T0JIs. 3aKOH AmIiepa.
JleiicTBME MarHUuTHOTO TOJISI Ha TOKH
u 3apsabl. Cuna Jlopenna. JBmkenue
3apsia B SJEKTPUICCKOM U
MarautHOM ToJisax. DJ(C unaykiuu.
MarHuTHOE I10JI€ B BEMIECTBE.
SIBneHue ANEKTPOMArHUTHON
WHIYKITUA ¥ CAMOWHTYKITHH.
[IpaBuio Jlenna. DHeprus
MAarHUTHOTO TIOJIA.

2*

24

Pazgen 5 «Kojie0aHus M BOJTHBI»

CBoOoaHBIC HE3ATyXAIOUTHE U
3aTyXarolue MeXaHUu4ecKue 1
AIIEKTPOMArHUTHbIE KOJIEOaHNUS.
Boinyxaennbie KkoneGaHusl.
Cnosxenue xojedanuii. BoaHbl, nx
XapaKTepUCTUKHU. Y paBHEHUE
IJIOCKOM U ChepUYEeCcCKUX BOJH.
VYpaBHeHue OeryIieii BOIHbI.
Nutepdepentius BoaH. Ctosune
BOJIHBI. DHEPrHs BOJIH

22

Pa3znea 6 «OnTuka. KBanroBasi npupoaa u3jayyeHus»

DJIeMEHTHI ¥ 3aKOHBI
reOMETPUYECKOI ONTHKH. BOJTHOBEIC
CBOMCTBa cBeTa (MHTEep(hepeHIs,
nudpaxus, moJsIpr3arus,
aucriepcus). TermmoBoe u3rydeHue.
®otodrddexT, ypaBHEHHE
DiinmreitHa g Gotosddexra.
D¢pdexr Komnrona

2*

24

Paznen 7 «31eMeHThl KBAHTOBOIH (DM3MKH ATOMOB, MOJIEKYJI H TBEPAbIX TeJD)

Teopus aroma Bogopoaa 1o bopy.
OneMEeHTHl KBAHTOBOW MEXaHHKH.
VYpasuenue lllpeaunrepa. DnemeHTsI
¢u3uku TBepaoro Tena. [lonarue
30HHOU TEOPUH TBEPIBIX TEI

24

Pa3nen 8 «JaeMeHTHI (PU3NKHM ATOMHOTO A/1pa U

IJEMCHTAPHBIX YaCTHUID>

Teopus aroma Bogopoaa 1o bopy.
DNeMEeHTbl KBAHTOBOM MEXaHUKH.
VYpasuenue lllpenunrepa. SnemMeHTsI
¢u3uku TBepaoro Tena. [lonarue
30HHOU TEOPHUH TBEPJBIX TEI

22




Bunpl yaeOHOM paboThI, BKIIOYAs CAMOCTOSATEIBHYIO
paboTy 00yJarOIUXCsl M TPYTOEMKOCTH (B Yacax)
KonraktHas paboTa
HaunmeHnoBanue paszienos, TeM IpernoiaBaTens C
CoJiepKaHue MaTepHuasa 00yJaromuMucs [Tpom.
HKP CPC
[Ipaktuu | JlaGopar aTTecT.
Jlexunn €CKHE OpHBIE
3aHATHSL | palbOThI
KonTponabnas padbora 2 —
DNeKTpOMarHeTHu3M, ONTHKA, 20
KBAaHTOBAsI, aTOMHAs U si7iepHAst
¢buznka
3aueT ¢ OLEeHKOI 4
NUTOI'O no nucuuninue 8 8 8 8 256

*B BUJIE MPAKTHUUYECKOM IMOTOTOBKH

5 OueHo4YHbIe CPEACTBA IJIsl MPOBEAEHHUA TEKYIIEro KOHTPOJIS U
NMPOMEKYTOUYHOM aTTeCTANMU 00YYAIOIIUXCS M0 JUCIUIITIHHE (MOTYJTI0)

q)OH)]BI OLHCHOYHEBIX CpEACTB I HNPOBCACHHA TCKYHICTO KOHTPOJA YCICBAEMOCTHU H
MIPOMEKYTOYHOM aTTecTaii 0OCYKIAOTCS M YTBEPXKIAIOTCS HA 3aceqanuu kadenpsl. [ToaHbIN
KOMILICKT KOHTPOJBbHBIX Sa)IaHI/Iﬁ HWJIIM HHBIX MaTCpUaJIOB, HeO6XO)II/IMBIX U1 OOCHHUBAHUA
pe3yJabTaToOB OOYyYEHHS M0 JUCHUIUIMHE (MOIYJI0) XpaHUTCA Ha Kadenpe-pa3paOOTUMKe B
OyMa)KHOM HJTH 3JICKTPOHHOM BHJE, TaKkKe (POHIBI OIIEHOYHBIX CPEJICTB JOCTYITHBI CTY/IEHTaM B
JUYHOM KaOWHETE — pa3ien yueOHO-METOIMUeCcKoe oOecTeueHue.

6 YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHue JUCIUTNIMHBI

(MoayJin)

6.1 OcHoBHasi ¥ IONMOJIHUTEJIbHAS JIUTEpPATypa
[lepeyeHb peKOMEHyeMOW OCHOBHOM W JOIOJHHUTEIBHON JMTEPATyphl MPEACTABICH Ha
caiite yHHBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem / Obpazosanue / 09.03.03 IIpuknaonas
ungopmamuxa / Pabouuii yueonwiii nian / Peecmp numepamypeoi.

6.2 MeToauueckue yKa3aHus VIl CTYJ€HTOB 110 OCBOEHUIO THCIUIIHHBI

M.C. I'punkpyr, E.1. Tutopenko, FO.W. Tkauesa. JlabopaTopHblii MpakTUKYM MO (U3HKE.
VYueb. nocobue. - Komcomonnck-Ha-Amype: F'OYBIIO «KHATI'TY», 2011. 146 c.

A.A. Bakymok, H.A. Hosroposos, }0.1. TkaueBa. KoHTpoabHO-pacueTHBIE MaTEPHUAIIBI 11O
¢uzuke (OcHoBHBbIe (usuueckue ¢Gopmynasl. KoHTponbHbIE pabOThI, pacyeTHO-
rpadudeckue 3ajaHus U TecThl). Yuel. nocodue. — Komcomonsck-Ha-Amype: ®T'bOY BO
«KaAI'Y», 2018. -100 c.

Ileperoenosa, M. A. MeTtonuueckue yka3aHHs 1 KOHTPOJIBHBIE 3aJaHUS JUIsl CTYIEHTOB —
3a0YHUKOB MHX. — TeXH. crel. By30B — Komcomonbck — Ha — Amype: ®I'bOY BIIO
«KHAI'TY»®, 2012. — 58 c.

6.3 CoBpemeHHbIe npodeccHoHATbHBbIE 0a3bI JAHHBIX M HH(OPMaLIMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble NIPH OCYLIEeCTBJICHUH 00pPa30BaTeJbHOIO
npouecca no JMCHHUILINHE

Kaxnomy obydaroremycst obecrieueH JOCTyn (yAaJeHHbIH JOCTYM), B TOM YHUCIIE B Clydae

INPUMCHCHUA OSJICKTPOHHOTO O6y‘lCHI/I$I, JUCTAaHIIMOHHBIX O6pa30BaTCJIBHBIX TCXHOJ’IOFHﬁ, K
COBPCMCHHBIM HpO(I)CCCI/IOHaJ'IBHBIM 0a3zam JaHHBIX H HH(bOpMaI_IHOHHBIM CIIpaBOYHLBIM CHUCTEMaM,

C KOTOPBIMHU y YHUBEPCUTETA 3aKIKOYEH JOTOBOP.


http://www.knastu.ru/

[Tepeuenr pekoMeHIyeMbIX Tpo(eccCHOHANTBHBIX 0a3 JaHHBIX HW HH(DOPMAIMOHHBIX
CIPABOYHBIX CHCTEM IPEJCTABICH Ha caiiTe yHHUBepcutTera WWW.Knastu.ru / Haw ynusepcumem /
Obpaszosanue / 09.03.03 [Ipuknaouas ungpopmamuxa | Pabouuii yuebnouit naan / Peecmp S5C.

AxTyanpHas WHQOpPMaNMA MO 3aKIIOYCHHBIM Ha TEKYHIMH y4eOHBIH TOJ J0TOBOpaM
npuBeneHa Ha crpanuie Hayano-rexanueckoit 6ndnmmnorexu (HTB) Ha calite yauBepcurera

https://knastu.ru/page/3244

6.4 Ilepeyenn pecypcos HH(POPMALMOHHO-TEIEKOMMYHUKALMOHHOM ceTH
«HHTEepHeT», He0OX0AMMBIX /ISl OCBOCHHS TUCHUILINHBI (MO1YJIs1)

Ha crpanune HTb MOXHO BOCIOJIB30BATHCSI HHTEPHET-PECYPCAMU OTKPBITOIO JOCTYIIA 10

YKpYIHEHHOW rpynmne HanpasieHud u  crneuuansHoctet (YI'HC) 09.03.03  Ipuknaonas

uHghopmamuxa:
https://knastu.ru/page/539
HaszBanue caiita DJIEKTPOHHBIN ajapec

EcTtecTBeHHOHay4YHBIN 00pa30BaTENbHbIN

nopTtai ¢enepanpHoro noprana «Poccuiickoe http://en.edu.ru

00pazoBaHuE»

Hayunas snexkrponHast Oubnnorexa http://cyberleninka.ru

«Kubepnenunka»

dusnka ISt BeexX https://questions-physics.ru
https://open-

Buneo nexuuun ®usrexa: nekropuit MOTU education.net/academic/university/videolektsii-
fizteha-lektorij-mfti/

7 Opranu3aioHHO-TIeJarornyecKue ycJI0Bus

Opranm3anuss 00pa30BaTEIBHOTO MPOIECCa PETIAMEHTHPYETCST y4eOHBIM IUIAHOM W
pacriicaHueM Y4eOHBIX 3aHATHH. SI3bIK OoOyueHus (mpernopaBaHus) - pycckuit. JlJis BceX BHJIOB
ayJMTOPHBIX 3aHATHN aKaJIEMUYECKUH Yac YCTaHABIMBACTCS TPOJIOJDKATEIBHOCTBIO 45 MUHYT.

I[Ipu  popmupoBaHMM  CBOEH  WHAMBHUIYAILHOW  0Opa30BaTENbHOH  TPaEeKTOPHH
oOy4Jaromuiicsi IMeeT MpaBo Ha TMepe3adeT COOTBETCTBYIOIIUX IUCIMILIMH U MPO(ECCHOHATBHBIX
MOJIyJIei, OCBOGHHBIX B TIpOIleCCE MPEIIIECTBYIONIET0 OOY4YeHHUs, KOTOPBIH OCBOOOXKIAeT
o0yyJaromerocsi OT He0OXOJMMOCTH WX TOBTOPHOTO OCBOCHHSI.

7.1 OOpa3zoBaTebHbIe TEXHOJIOTHH

Y4eOHbIii Tpolecc TMpH MPENnoJaBaHUM Kypca OCHOBBIBA€TCS HA HCIIOJIb30BAHUU
TPAIUIIMOHHBIX, WHHOBAIlMOHHBIX ¥  HMH(POPMAIMOHHBIX  OOpa30BATCIbHBIX  TEXHOJIOTHH.
TpaguumoHHble 00pa30BaTENbHBIC TEXHOJIOTHU MPEICTABICHBI JICKIMSMH W CEMHHAPCKHUMHU
(TpaKTHYECKUMH) 3aHATHSIMU. MIHHOBaIMOHHBIE 00pa30BaTElIbHBIC TEXHOJIOTHH HCIOJB3YIOTCS B
BUJIC IIUPOKOTO TNPUMCHEHUS aKTHUBHBIX W WHTCPAKTHUBHBIX (OPM MPOBEICHUS 3aHATHH.
Nudopmanronnsie  00pa3oBaTeNbHBIE  TEXHOJOTUM  PEATU3YIOTCS  NyTeM  aKTUBH3AIlUU
CaMOCTOSITENILHOM pabOThI CTYIEHTOB B HH(POPMAIIMOHHOM 00pa3oBaTeNbHOM cpeie.

7.2 3aHaTHd JeKIHOHHOI0 THIIA

JIeKIMOHHBIN KypC HpeArnoaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
y4eOHOTrOo IJIaHa.

Ha nepBoii jekuuu JekTop 00s3aH MpeaynpeuTh CTYIEHTOB, MIPUMEHUTEIBHO K KaKOMY
6a30BoMy y4eOHHKY (yueOHMKaM, yueOHBIM MOCOOUAM) OyaeT MPOUYUTaH KypcC.

JIeKIIMOHHBIN KypC NOJDKEH JaBaTh HauOoJbIuii 00beM uHpoOpManuu U o0OecreynBaTh
6osiee TIyOOKOE€ MOHMMaHHE y4eOHBIX BOIPOCOB MPU 3HAUYMUTENILHO MEHBIIEH 3aTpare BpeMeHH,
4yeM 3TO TpeOyeTcsi OONBIINHCTBY CTYJCHTOB Ha CAMOCTOATEIBHOE N3yYeHHE MaTepHraa.



http://www.knastu.ru/
https://knastu.ru/page/3244
https://knastu.ru/page/539

7.3 3aHATHS CEMHHAPCKOIo THNA

CemuHapcKue 3aHATHS TPEACTABISIIOT cO00M MeTann3anuio JEKIHOHHOTO TEOPETHUECKOTO
MaTepHaa, MPOBOASATCS B LIEJSX 3aKPEIJICHUs Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3/Ieibl.

OcHoBHOU (popMoO#i IPOBEICHUSI CEMUHAPOB SBIISIETCST 00CYKIeHNE HAanbojee mpoOIeMHBIX
M CIOXHBIX BOIPOCOB MO OTACIBHBIM TeMaM, a Takxke pa30op NPUMEpPOB M CUTyalud B
ayJUTOPHBIX YCIOBUAX. B 00s3aHHOCTH MpenoaaBaTelisi BXOIAT: OKa3aHUE METOIUIECKON MOMOIIN
Y KOHCYJBTHPOBAHUE CTYJICHTOB MO COOTBETCTBYIOIIUM T€MaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKHUX 3aHATHSIX OLEHUBACTCS 110 CIEAYIOIIUM KPUTEPHUSM:

* OTBETHI Ha BONPOCHI, ITpe IaraeéMble MPEroIaBaTesieM;

* y4acTue B IUCKYCCHSIX;

* BBITIOJIHEHHE TTPOCKTHBIX M MHBIX 3a/IaHUH;

* ACCHCTHPOBAHME TPEIOIABATEIIO B POBEJCHNUHN 3aHSITHIA.

OTBer MOKEeH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIIOXKHBIM, COJEpPKATh
CCBUIKHM Ha MCTOYHHUKH.

JIoknazpl ¥ ONIIOHMPOBAHUE JOKJIANOB MPOBEPSIOT CTETICHb BIAJCHUS TEOPETHYECKHM
MaTepHaJIOM, a TAK)Ke KOPPEKTHOCTh M CTPOTOCTD PACCYKICHUH.

OneHnBaHWe 33/1aHUH, BBHITIOJTHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOJUT B HAKOTUICHHYIO
OIICHKY.

7.4 CamocTrosiTeJibHAasi padoTa 00y4YarouUXcsl MO JUCHUIINHE (MOIYJII0)

CamocrosaTenbHas paboTa CTYIEHTOB — 3TO IMPOLIECC AKTUBHOTO, IIeJIEHANPaBICHHOTO
NpUOOpeTeHUs: CTYJEHTOM HOBBIX 3HaHWM, yMeHUH Oe3 HEeNOCPEeICTBEHHOTO YdacTus
MpernoaBaTelis, XapakTepU3yIOIHics TPeAMETHON HalPaBICHHOCTHIO, 3((EKTUBHBIM KOHTPOJIEM
U OLICHKOU Pe3ylbTaTOB JEATEIHLHOCTH 00Y4aromerocs.

[emu caMmoCTOSTEIBHOU PaOOTHI:

* CUCTeMaTH3alus U 3aKperyieHUue TMOITYYEHHBIX TEOPETUYECKUX 3HAHUNW U MPAKTHUYECKUX
YMEHHUH CTYACHTOB;

- yriryOJieHue U paclIMpeHne TEOPETUYECKUX 3HAHUI;

- (hopMHpOBaHHE YMEHHMI MCIIOJIBH30BaTh HOPMATHUBHYIO U CIPaBOYHYIO JTOKYMEHTAlIUIO,
CHELHANIbHYIO JIUTEPATYPY;

* pa3BUTHE MO3HABATENIbHBIX CIHOCOOHOCTEH, aKTUBHOCTU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHpOBAaHHE  CAMOCTOATEIBHOCTH  MBINIJICHHUS,  TBOPYECKOW  WMHUIUATHBBI,
CHOCOOHOCTEH K caMOpa3BUTHUIO, CAMOCOBEPLICHCTBOBAHUIO M CaMOpeaIn3aluy;

* Pa3BUTHUE UCCIEI0BATEIbCKUX YMEHUN U aKaJeMHUUECKUX HABBIKOB.

CamoctosarenbHass paboTa MOMKET OCYIIECTBIATHCA WHAWBHIYaJbHO WIM TpyHIamMu
CTYICHTOB B 3aBUCUMOCTH OT IeJI1, 00BbEMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKH.

TexHosorust OpraHu3alny CaMOCTOSATEIbHON PabOTHI CTYJICHTOB BKJIIOYAET UCIIOJIb30BaHKE
MH(OPMALMOHHBIX U MaTEPUATILHO-TEXHUUECKUX PECYPCOB YHUBEPCHUTETA.

KoHTponbs pe3ynbTaToB BHEAyIUTOPHON CaMOCTOSITENIbHON pPabOTBhl CTYIEHTOB MOXET
MPOXOJIUTH B MUCHbMEHHOM, YCTHON WIJIM CMEIIaHHOM (opMme.

CrTyneHTsl JOMKHBI TMOAXOAUTH K CAMOCTOSTEIbHOW paboTe Kak K HaWBaKHEUIIEMY
CPEICTBY 3aKpEIICHUS U Pa3BUTHS TEOPETHMUECKUX 3HAHUM, BBIPAOOTKE €IUHCTBA B3TJISA0B Ha
OTIIENbHBIE BOMPOCHI Kypca, NPUOOpETEeHUs ONpeAeNeHHBIX HAaBBIKOB M  HCIOJIB30BAHUS
npodeccruoHaNBHOM TUTEPATYPHI.

7.5 MeToau4yeckue PEeKOMEHAAUHA TJI5A oﬁyqamumxcn 10 0OCBOCHMIO JHCHMIIJINHBI

HpI/I HU3YYCHUUN JUCHUIIIINHBI O6y‘-IaIOH_[I/IMCH uenecooGpa3Ho BBINIOJIHATE  CJICAYIOMINE
PCKOMCHIAIINU:

1. H3y‘ICHI/IC y‘ICGHOf/'I JUCHUITNIMHBI JOJDKHO BECTHCh CUCTCMATHYCCKH.

2. Tlocne HU3YUYCHHUA KaKoro-amoo pasaeiia 1o yqe6H1/H<y HJIM KOHCIICKTHBIM MaTcpHuaiaM
PCKOMCHAYCTCA 11O MMaMATU BOCIIPOHU3BCCTH OCHOBHLIC TCPMHHBI, OIIPCACIICHUS, ITIOHATUS pa3aciia.



3. Oco0oe BHUMaHUE CIEAYET YACIUTH BBHITIOJHEHUIO OTYETOB IO MPAKTHUECKUM 3aHSATHIM
Y WHJIMBUIyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITEJIbHYIO padoTy.

4. Bcs TeMaruka BOIPOCOB, HM3y4aeMbIX CAMOCTOSITENIbHO, 3aJa€TCsl Ha JIEKIMAIX
npenogaBatesnieM. WM ke [aroTcs HMCTOYHUKKA (B TEpPBYIO OdYepelb BHOBb W3/IaHHBIE B
MEPUOANYECKON HAyYHOU JTuTeparype) ais 0osee AeTalbHOr0 MOHUMAaHUS BOIPOCOB, O3BYYEHHBIX
HA JIEKIHH.

[Tpu camocToATEeTHHOM TPOPAOOTKE Kypca 00yUJarONIUecs JTOJDKHBI:

- IPOCMAaTPUBATh OCHOBHBIC OTNIPEICICHUS U (DAKTHI;

* TIOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHH MaTepHUall U JOMOIHUTH €T0 C
Y4€TOM PEKOMEHJIOBAHHOM 110 TAHHOM TEME JIMTEPATYPHI;

* UI3YYUTh PEKOMEHJOBAHHYIO JIUTEPATypy, COCTABISATh TE3HUCHI, AHHOTAIIMU U KOHCIEKTHI
Han0oJee BaXKHBIX MOMCHTOB;

* CAMOCTOSITEILHO BBITIOJHATH 3aJJaHusl, aHAJOTUMYHbBIE TTPE/IJIaraeMbIM Ha 3aHATHAX;

* MCIIOJIb30BAaTh JJIsi CAMOIIPOBEPKU MaTepHalibl (POH/IAa OLIEHOYHBIX CPEJICTB.

7.5.1 Metoauyeckue yKazaHus Npu padoTe HAl KOHCIEKTOM JIEKIIUH

B xoie neKMOHHBIX 3aHATHH HEOOXOIMMO BECTH KOHCIIEKTUPOBAHHE YIeOHOTO MaTepuaa.
OOpamate BHUMaHHE Ha (HOPMYTUPOBKH 3aKOHOB, PACKPBIBAIONINE COJCPNKAHUE TEX WA HWHBIX
(bu3UYecKuX SIBICHUW U mporeccoB. JKemaTenbHO OCTaBUTh B PabOYMX KOHCIEKTax IOJIsI, Ha
KOTOPBIX MOKHO JI€JIaTh MMOMETKH M3 PEKOMEHIOBAHHOM JIUTEPATyphl, JOTOJHSIOIINE MaTepHall
MPOCIIYIIAHHOW JIEKIIUM, a TaKkKe IMOJUYePKUBAIONINE OCOOYI0 BaXHOCTh TEX WM WHBIX
TEOPETHUYECKUX MOJIOKECHUH.

[Ipu pabGoTe Haj KOHCHEKTOM JICKIIUH HEOOXOIMMO MPOYUTATh H3JI0KCHHBIH MaTepual
mpernojaBaTesieM, a TakkKe [MPOoYecTb COOTBETCTBYIOIIME  Pa3leibl  PEKOMEHJI0BAHHOTO
npenoaBaTesieM yueOHUKa.

B mponecce uzyueHus: KOHCIEKTa U JOMOJHUTEIBHON JUTEpaTypbl oOpaTuTe BHUMAaHUS Ha
OTpeJeNIeHUs OCHOBHBIX (PU3MYECKHX BEIMYMH M HX pa3MepHocTed. [IoBTOpUTH OCHOBHBIE
SIBIIGHUS M 3aKOHBI, KOTOPbIE OMHCHIBAIOT ATH siBIeHUSA. Ecnu kakue-ianbo 3aKOHOMEPHOCTH U
(dbopMyIibl, CBS3BIBaIOIIME (DU3MYECKUE BEIUYUHBI UMEIOT BBIBOJ, TO HEOOXOIUMO H3YYUTh ITOT
BBIBOJI 10 KOHCHEKTY WM MO y4eOHHKY. PekoMmeHIyeTcs Takke B KOHIIE M3YYEHUS KOHCIIEKTa
MIPOBEPUTH ceOsl Ha 3HAHUE U MOHUMaHNE OCHOBHBIX (PM3UYECKUX BEIUYUH, (GOPMYI U 3aKOHOB IO
HU3y4aeMou TeMe.

7.5.2 MeToanueckue yKa3aHus 10 CAMOCTOATEIbHOM padoTe HAl M3y4YaeMbIM
MAaTepHaIoM U NPH NOATO0TOBKE K MPAKTHYECKUM 3aHATHAM

[Ipy mMOAroTOBKE K MPAKTUYECKOMY 3aHSITHIO HEOOXOJMMO HW3YYUTh TEOPETHUYECKUIN
MaTepuana, COOTBETCTBYIOIIMI TMPAKTUYECKOMY 3aHATHIO, [0 KOHCIEKTY WU y4eOHUKY
PEKOMEHI0BAHHOTO MPENOaBATEIIEM.

Oco0oe BHHMaHHE CJIeAyeT YIeIUTh OCHOBHBIM (DM3MUECKUM SBICHHUSIM U 3aKOHAM,
OTIHMCHIBAIOIIUM OTH sBIeHUS. HeoOXoaumo mpoBepHUTH ompeAeneHus (PU3NYeCKHX BEIUYHUH,
BXOJIIINX B OTH 3aKOHBI, a TaKke UX pasMmepHocTH. CleayeT Takke MOBTOPHUTH (OPMYIIBL,
OTIHCHIBAIOIIUE W3Yy4YeHHE (PU3NYECKHX BEIMYMH B 3aBHCHMOCTH OT MEHSIOLIUXCS MapaMeTpoB.
[Tone3Ho Takke MO 3alaYHUKy MPOCMOTPETh MPUMEPHI TUIIOBBIX PEIICHUU (U3MUECKUX 3ajad,
OTHOCSIILIUXCS K TAHHOH TeMe.

7.5.3 MeTtogu4eckue yKa3aHus 110 BbINOJTHEHHIO JJA00PaTOPHOI padoThl

Jlnist BBIOJTHEHUST J1TaOOpaTOpHOM pabOThl HEOOXOAMMO M3YUYHUTh M HMPUMEHHUTH CIIEIYIOIIUe
PeKomenoayuu, TaK Kak OMCaHue K Kax/10i 1abopaTopHOi paboTe BKIIOUACT B ceOs CiIeayIomme
naparpagsl:

1. LHenpb paboTsl. [Ipubopsl 1 npuHaIEKHOCTH.

2. Beenenue.

3. ®u3nyeCcKue OCHOBBI IKCIIEPUMEHTA.



4. TlopsiioK BBIOJIHEHUS paOOTHI.

5. Bonpocsl 15 1omycKa.

6. [IpoTokoJ1 M3MEpPEHU.

7. TecT s 3alUATBHL.

B nepséom maparpade mocraBieHa yeny 1adopamopHoil padomsl W TEPEUUCICHBI TPH-
Ha/IJISKHOCTH, HEOOXOMMBIE ISl BBITIOJIHEHHS JTa00paTOpHOM padoTEHI.

B 66edenuu w3noxxeHvl M3ydaeMble 3aKOHBI, OINpPENENICHbl (PU3MUYECKHE BEITUYMHBI M HX
B3aUMHasl 3aBUCUMOCTb.

OOyuatomemycst ~ HEOOXOAMMO  BHUMATEIbHO  W3YyuuTh  «@u3uueckue  OCHOBbL
IKCnepumenmay, TJI€ ONUCaHa SKCIEPUMEHTaJbHas YCTAaHOBKA U IPHUBEJIEHA cXeMma. 3JIeCh XK€
pemiaercs puznyueckas 3ajava Jyisg ONpeeleHnsl HICKOMOU BETMYHMHBI.

[locne wusydyeHus: nopaoka ewvinoaneHus padOTHl CTYIEHT IOJKEH MpPEJCTaBIsTh HKC-
MEpUMEHT B LEJOM, 3HaTh, KaK U B KaKOW IOCJIEI0BATEIbHOCTU H3MEPSIOTCA (PU3NYECKHE Be-
JTUYUHBI.

st nomycka kK paboTe HE0OX0IMMO OTBETUTH Ha «Bonpocwt 015 donyckay.

[Ipn mpoBeneHUM SKCIEPUMEHTA JaHHbIE BCEX M3MEPEHHH HY)XHO BHecTU B «lIpomokon
u3mepeHuii» B COOTBETCTBUM C €ro (QopMoil W mopsaakoM paboTel. B mpoTokosie uzMepeHuit
MIPOBOJISTCS TAKXKE BCE HEOOXOAUMBIE PACUETHI.

Jliis mocTpoenust rpauKoOB B MPOTOKOJIAX UMEETCS MUJUIUMETPOBas CETKa.

[Tocne Toro, kak BBIMOJHEHO 33JaHHE K JJaOOPATOPHOI paboTe, HY)KHO CAENaTh BBIBOJbI U3
MIPO/JIEIAHHOTO 3KCIiepuMeHTa. BbIBObI BKITIOUAIOT B CEO0sl:

- QHAJIU3 MOJyYEHHOW 3aBUCUMOCTH BEJIMYUH U COOTBETCTBHUE €€ UCCIIElyeMOMY 3aKOHY;

- CpaBHEHHUE DSKCIIEPUMEHTAILHOTO 3HAUYCHUS (PU3MUECKON BEIMYUHBI C TEOPETUYECKUM
3HAYEHHUEM;

- aHaJIU3 YCIIOBUM KCIIEPUMEHTA U BO3MOXKHOCTEN UX U3MEHEHUS C LEeNbI0 YBEIUYEHUS TOY-
HOCTH U3MEPEHUN 1 BBIYUCIICHUSI HCKOMOU (PM3MUECKON BEITMUMHBI.

Onucanne naboOpaTopHOl pabOTHI 3aKAaHYMBACTCS Mecmom O0nsa 3auwiumol. lIpaBuIbHBIC
OTBETHI Ha BOMPOCHI TECTA CBUJECTEIHCTBYIOT 00 YCBOGHUH TEOPETUUECKOT0 MaTepuaia JaHHOM Jia-
6opaTtopHOi pabOTHl U YCHEIIHOM €€ BBIMOJHEHHUHU, YTO SBJSETCS 3aJ0rOM IOJIy4EHUS 3a4yeTa 10
3TO# padoTe.

7.5.4 MeToanueckue yKa3aHHs 10 BbINOJHEHUI0 KOHTPOJbLHOM padoThl

K BemosHenuto koHTposibHOUW paboTel (KP) mo kaxmomy pasnmeny (HU3MKH CTYIEHT,
oOydJaroruiicss mo Kypcy oOmied (GU3MKH, TPUCTYHNAeT TOJIBKO IMOCJE M3YyYEHHUS TEOPETHYECKOTO
Marepuania, U3JI0)KEHHOTO MPENoiaBaTesieM WM U3YYEeHHOTO CaMOCTOSITEIbHO COOTBETCTBYIOILETO
JTAaHHOMY pa3feny GU3UKH.

[Tpu Beimonnenuu KP ctyneHTy He00X01MMO PyKOBOJCTBOBATHCS CIICAYIOIINM:

1. KP BbImoiHsAETCS 4YepHWIAMH B OOBIYHOWM INKOJBHOW TETpaad, Ha OOJO0KKE KOTOpOM
MPUBOJIATCS CBEeACHUS MO HopMmaTuBHOMY AokyMeHTy PJI ®I'BOY BIIO «KuAI'Y» 013-2016.
«TekcroBble cTynendyeckue padotsl. [IpaBuna odopmiaeHusD.

2. Ycnosus 3amad B KP mepenwuchiBaloTcs MOMHOCTHIO 0e3 cokpaieHuid. s 3ameuaHuit
MpenoAaBaTesi Ha CTPAHUIIAX TETPAIN OCTABJISIOTCS MOJIS.

3. Ilpu BemonHenun KP HeoOxomumo 3amucaTh KpaTKoe YCIOBHE 3adayd. B pemieHuun
TpeOyeTcsi MPUBECTH OCHOBHBIE 3aKOHBI M (OPMYJBI, HA OCHOBAaHMHM KOTOPBIX MPOU3BEACHO
pemienue (¢ mosicHeHHWsiMH). [Ipu HanMYMK BEKTOPHBIX BEIMYMH M KOOPAWHAT BBIMIOJHSAETCS
PUCYHOK, COJAEpXKalluil 3TH BEIMYMHBL. B KOHIE pellleHus 3aJaud MpPOBEPSETCS pPa3MEPHOCTH
HCKOMOM (pU3UYECKON BETMUMHBI U 3alIMCHIBACTCS OTBET.

4. B xonme KP yka3piBaeTcs, KakuM Yy4eOHUKOM WM Y4e€OHBIM MOCOOMEM CTYIEHT
TMOJIb30BAJICS TIPU BHITIOTHEHUH paboThl (Ha3BaHUE Y4eOHUKA, aBTOP, TOJ U3/IaHUs).

5. Homepa 3agauy, KOTOpble CTYAEHT JOJDKEH BKIIOUUTH B cBoto KP ompenpensitorcst mo
yKa3aHHBIM Ta0JIMIIaM BapHAHTOB B METOIMYECKOM MMOCOOUH, BEIIABAEMOM IPETIOAaBaTeNIeM.

6. KP cTyneHT 101KeH BBICTaBUTh B IMYHBIN KAOMHET ISl TPOBEPKU MIPETIOAaBATEIIEM.



7. Ilpu 3ammre KP cryneHT noykeH ObITh TOTOB JaTh IMOSICHEHMS IO CYLIECTBY PELICHUS
BBIJIAHHBIX 3a/1a4.

8 MarepuajibHO-TEXHUYECKOE o0ecredeHue, He0OX0AuMoe /IJIsi OCYIIeCTBICHUS
00pa30BaTeILHOrO MPOIlecca Mo TUCIUIIIHHE (MOIYTI0)

8.1 JInueH3HOHHOE H CBOOOTHO PACPOCTPaHsieMoe MPOrpaMMHOe odecrieyeHue,
UCIMOJIb3yeMOe MPH OCYLIeCTBIEHHH 00Pa30BaTeJbHOI0 NMpolecca
1O THCHHUIIJIHHE

VYHuBepcuter obecneueH HEOOXOIUMBIM KOMIUIEKTOM JIMIICH3HOHHOTO W CBOOOJHO
pacrpoCTpaHsIeMOro MPOrpaMMHOTO OOECTIEYeHHs, B TOM YHCJI€ OT€YECTBEHHOTO IPOM3BOICTBA.
CoctaB mporpaMMHOTO OOecTeYeHHs, HEOOXOIMMOTO JIsi OCBOSHHSI TUCIHMILIMHEI, IPUBEIEH Ha
caiite yuuBepcureta WWW.knastu.ru / Haw ynuseepcumem / Obpazosanue / 09.03.03 IIpuknaonas
ungopmamuxa / Pabouuii yueonwiii nnan / Peecmp I10.

AxTyanpHBIE Ha TEKYMHUH YYeOHBIH TOJ PEKBU3HTHI / YCIOBHS HCIOJIH30BAHMUS
MIPOrpaMMHOTO o0ecrieueHust npuBeieHbl Ha cTpanule U T-ynpaBnenus Ha caiite yHUBEpCUTETA:

https://knastu.ru/page/1928

HaumenoBanue PexBusurer / YCJI0BH UCIIOJIB30BAHUSA
110
OpenOffice CB00OIHAS JIUIIEH3US, YCIOBHS UCIIOIB30BAHMUS 110 CCHLIKE:

https://www.openoffice.org/license.html

OnlyOffice CB00O/IHAs JIMIIEH3US, YCIOBHS UCIIOIB30BAHUS 110 CCHLIKE:
https://www.onlyoffice.com/ru/download-desktop.aspx

8.2 VYueOHo-12a00paTOpHOE 000pPY/I0BaAHHE

Aynuropus | HaumeHnoBanue aymutopun (J1abopatopun) Hcnonp3yemoe
000pyI0BaHKE
408/1 JlaGopaTopusi MEXaHUKH M TEPMOTUHAMUKH, JlaGopaTopHble CTEHIbI

QJICKTPHUYCCTBA U MAaroeTu3ma

409/1 JlaGopaTopust ONTUKK U (PU3UKHU TBEPIOTO TEIa JlaGopaTopHble CTEH/IbI
416/1 Komnerorephsrii kaacc (Menna) [TepconanbHbIC
KOMIIBIOTEPHI

8.3 TexHuuyeckHe H 3JJEKTPOHHbIE CPeICTBA 00y4eHUSs
IIpu mnpoBeneHHMH JEKIMOHHBIX M MPAKTHYECKHX 3aHATUH MCIOJB3YETCS ayIUTOPHs
416-1, o6opynoBaHHAas CTAlMOHAPHBIM MTPOEKTOPOM Il 0TOOpaskeHus mpe3eHTanuii. Kpome Toro,
IIPU TPOBEICHUHU JIEKIUH U MPAKTHUECKUX 3aHATUH HE00XOJAUM KOMIIBIOTEP C YCTAHOBJIECHHBIM Ha
HeM Opay3epoM W MpOrpaMMHBIM oOOecliedeHHeM JUIs JIEMOHCTpaluu mpe3eHTauui. Jlis
peanu3ay JUCIUIUIMHBI IOJITOTOBJICHBI CIeyIOIUe TPE3CHTAIIH:
1. UccnenoBanue paboThl TeI1oBOK MamuHbl CTHPIIMHTA.
2. V3yueHue 351eKTpOMarHuTHOTO TOJISL.



http://www.knastu.ru/
https://knastu.ru/page/1928

3. HaGnroeHe BOTHOBBIX SBJICHHH (Ha IpUMEpE MPSMOIMHEHHOTO paclpoCTpaHeHUs BOJTH
CBY-auamna3ona).

4. VccnenoBanue paboTel nuHTEphepomeTpa MaiikenbcoHa

5. Onpenenenne nocrosiHHOM Buna.

6. Koncrantsl MukpoMupa (rocrosinnas Ilnanka).

st mabopaToOpHBIX 3aHATHHA HCIOJB3YETCsS ayJUTOPHS, OCHAIICHHAs O00pYIOBaHHEM,
YKa3aHHbIM B Ta01. 1. 8.2.

[lomemienns A CcaMOCTOSITENIbHOM pabOThl OCHAIIEHbl KOMIIBIOTEPHON TEXHUKOM ¢
BO3MOJKHOCTBIO MOAKIIOYEHUsT K ceTtu «MHTepHeT» M JOCTyNOM K  3JIEKTPOHHOU
nHpOpMaMOHHO-00pa3oBarenbHOl cpene KHATLY:

- 3a11 3nekTpoHHON nHdopmanuu HTb KHAT'Y;

- KOMIIBIOTEpHBIE KJIacChl (haKyIbTeTa.

9 UHble cBeaeHud

MeToauueckue PE€KOMEHIAIINA T10 oﬁyqeﬂmo JIMI ¢ OrpPAaHUYCHHBIMH BO3MOKHOCTHAMHU
310POBbH U HHBAJIMAOB

OcBoeHME UCHIUIUIMHBI OOYYAIOMIUMUCS C OTPAaHWYECHHBIMH BO3MOXHOCTSIMHU 3JI0POBBS
MOXET OBITh OPraHM30BaHO KaK COBMECTHO C APYTMMH OOYUYAIOIIMMUCS, TaK U B OTICIHHBIX
rpynmnax. [Ipeanonaraiorcs crenuanbHble YCIOBHS JUIsS MOTY4eHHUs 00pa3oBaHus 00y4JaronIMMUCs
C OTpaHUYCHHBIMHU BO3MOYKHOCTSMH 37]0POBBSI.

[Tpodeccopcko-nienarornuyeckii  COCTaB 3HAKOMHUTCA C TCHXO0JIOTO-(U3HOJIOTHIECKUMHU
0COOEHHOCTSIMU OOyUaIOUIUXCS MHBAIUIOB U JIUIl C OTPAaHUYEHHBIMH BO3MO>KHOCTSIMH 370POBbS,
WHIAUBUAYAIbHBIMU  TIpOorpaMMaMu  peaOuiauTanuu  HHBaIWAOB  (mpu  Hamuuuum). [lpu
HEOOXOJIMMOCTH OCYILECTBJISIETCSl JOMOJHUTENbHAS MOJJEpKKa MPEnojiaBaHus ThIOTOpaMH,
MICUXO0JIOraMH, COIMAIbHBIMU PaOOTHUKAMU, MPOLIEAITNMHU MOATOTOBKY aCCUCTEHTAMHU.

B cooTBeTcTBMM ¢ MeTOIMYECKUMH peKoMeHaarusMu MunoOpHayku PD (yrB. 8 ampens
2014 r. N AK-44/05BH) B Kypce NpeAnojaraercs HCIOIb30BaTh COIMAIBHO-aKTUBHBIE H
pedieKCUBHBIE METOAbl OO0Y4YEeHMs, TEXHOJOTHMH COLMOKYJIbTYPHOM peabuiauTaluu ¢ UElbio
OKa3aHHs TOMOIIM B YCTAaHOBJIGHUU IOJTHOLEHHBIX MEXKJIMYHOCTHBIX OTHOIICHUH C JPYruMU
CTYICHTaMH, CO3JIaHUU KOM(OPTHOTO ICHUXOJOTHMYECKOro KIKMMara B CTYAECHYECKOIl TIpymIie.
[Toxbop u pazpaboTka yueOHBIX MaTEPUAJIOB MPOU3BOATCS C YUETOM MPEJOCTaBICHUS MaTepuasa
B pa3iNuHbIX opMax: ayluaibHOM, BU3YaJIbHOM, C MCIOJIb30BAHUEM CHEIHAbHBIX TEXHUYECKHX
CPEICTB U HH(POPMAIIMOHHBIX CUCTEM.

OcBoenne aucuuianHbl Junamu ¢ OB3 ocyliecTBisieTcss ¢ HCIOJIb30BAHHUEM CPEJICTB
oOyueHuss oOWmEro W CHENHATBPHOTO Ha3HaueHUs (MEPCOHAIBHOTO M KOJUIEKTHBHOIO
UCIO0JIb30BaHUs). MarepuaibHO-TEXHUYECKOe O0ecledeHne MpeaycMaTpruBaeT MPUCIOcoOIeHne
aynutopuil K Hyxxam aun ¢ OB3.

dopma MpoBelleHUs] aTTECTAllMK AJIsi CTYIEHTOB-WHBAJINIOB YCTaHABIMBACTCS C y4ETOM
WHIUBUAYAIbHBIX ncuxodusndecknx ocobennocret. [ns cryaentoB ¢ OB3 mpenycmarpuBaercs
noctynHas (opma npeaoCTaBICHUs 3aJaHUH OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B TICYATHOM WM JEKTPOHHOU popme (Ui MLl ¢ HAPYIICHUSIMU OMOPHO-IABUTATETHBHOTO
amnmapara);

- B TeYaTHOM ¢opMe WM DIEKTPOHHOH ¢dopMe C yBEIMYEHHBIM MIpUPTOM U
KOHTPACTHOCTBIO (TSI JIUI] C HAPYIICHHUSIMU CITyXa, pe4H, 3peHus);

* METOJIOM YTEHUS aCCUCTEHTOM 3aJIaHUs BCIYX (IUIsI TUI] C HAPYIIICHUSIMU 3PCHHUS).

CryneHTaM C WHBaJIHIHOCTHIO YBEIMYMBAETCS BpEMs Ha IMOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. [l Takux CTYAGHTOB TMpeaycMaTpuBaeTcs JAocTymHas Qopma
MIPEIOCTABJICHUS OTBETOB Ha 33JaHUs, & UIMEHHO:

- MUCbMEHHO Ha Oymare Wiy HaOOpOM OTBETOB Ha KOMIIBbIOTEpE (MJIS JUI[ C HAPYIIECHUSIMU
cllyxa, peun);



- BBIOOpPOM OTBETa M3 BO3MOXHBIX BapUAHTOB C MCIOJB30BAHUEM YCIYI' acCUCTEHTa (IJis
JIMI] C HapyLIEHUSIMU OIIOPHO-/IBUraTENILHOTO allapara);

* YCTHO (JUIsl JIUL] C HApYIIEHUSIMHU 3PEHHUs, OTIOPHO-ABUTaTEIbHOIO aNlapara).

[Ipu HEOOXOOMMOCTH ISl OOYYAIOUIUXCS C HMHBAJIMIHOCTHIO IPOLEAypa OLICHWBAHUS
pe3yabTaToOB 00YYEHHSI MOYKET POBOUTHCS B HECKOJIBKO 3TAIlOB.
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