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1 OOume mooKeHus

Pabouas nporpamMma mucuurinabl «Du3nkay cocTaBiIeHa B COOTBETCTBUU C TPEOOBaHU-
aMu (eaepaabHOrO0 rocyAapcTBEHHOrO0 00pa30BaTEIbHOTO CTAHJAPTa, YTBEP)KIEHHOTO NpHUKa-
30M MuHucrepcTBa oOpa3oBanust U Hayku Poccuiickoit @enepanuu Ne702 ot 02.06.2020, u oc-
HOBHOM MpodeccuoHanbHONH 00pa30BaTeIbHON MPOrpaMMbl MOATOTOBKU «IHHOBAIIMOHHBIE TEX-
HOJIOTMM METaJUTypPTHUECKUX MPOILECCOB» MO HAMpaBieHUIO MOAroToBkH «22.03.02 Mertamnyp-

THA».

3amayu QUCIIH-
[LUIUHBI

OBnanenve (GyHIaMEHTATBHBIMU TOHATHSMHU, 3aKOHAMU M TEOPHUSMU KJIac-
CUYECKON U COBPEMEHHOM (DH3HKH, a TaKkKe MeToJaMH (U3UYECKOTo Ucclie-
JIOBAHUSI.

OBnazneHve mpueMaMu U METOJAaMHU pEIlIeHUsT KOHKPETHBIX 3a7ad U3 pas-
JUYHBIX o0nacTel GU3uKu.

O3HakOMJICHHE C COBPEMEHHOW HAay4YHOW ammaparypoi, (OpMHpOBaHHE
HABBIKOB MPOBECHUS (PU3NIECKOr0 SKCIIEPUMEHTA, YMEHUE BBIJCIUTh KOH-
KpeTHoe (pu3nueckoe cojepikaHre B MPUKIAIHBIX 3a7adax OyayIiei creunu-
AIbHOCTH.

OcHOBHBIE pa3-
el / TEMBI
JICITUTUTAHBI

Paznen 1 ®uznyeckue ocHOBbI MeXaHuKM: KrnHemaTuka nocTynaTeabHo-
ro M BpalaTeabHOro JBM)KEHUs, [[MHaMuKa MOCTYyHaTelbHOro M Bpalla-
TEIbHOIO JIBUYKEHUS, 3aKOHbI COXPAHEHUs MMITYJIbca U 3HEpruu. MexaHu-
yeckas sHeprusi. Pabora, Tsrorenue. DneMeHTbl TEOPUH MOJS. DIEMEHTHI
MEXAHUKH KUAKOCTEH, DJIEMEHThI CHEIHaIbHON TE€OPUHU OTHOCUTEIBbHOCTH,
dusnuecKkue OCHOBbI MEXaHUKU

Pa3nes 2 OcHOBBI MOJIEKYJISIDHOW (PM3MKH U TepMOAMHAMHUKHU: More-
KYJISIpHO-KUHETHYECKas TeopHsl HjeanbHOro rasa. ONbITHbIE 3aKOHBI HJiE-
anbHbIX ra3oB YpaBHeHue Kiamnelipona-MenneneeBa, Cratuctuueckue 3a-
KOHBI MOJIEKYJIIDHOM (U3UKHU. SIBIIEHUs MepeHoca B TePMOAMHAMUYECKUX
HEpaBHOBECHBIX cucTemax, [lepBoe Hauano tepmoauHamuku. [Ipumenenue
HEepBOro Hayajga TEPMOJMHAMMKH K M3ompolueccam, Bropoe Hauano tepmo-
JUHAMHUKU. DHTponus. TenaoBble JBUraTead U XOJOAUIbHbIE MAalluHEL, Pe-
asibHbIE Ta3bl, OCHOBBI MOJIEKYIIAPHON (DPU3UKU M TEPMOJANHAMUKHI

Pa3nesn 3 Daexrpocraruka. IlocTossHHBIN TOK: DJIEKTPOCTATUYECKOE TTO-
JI€ U €r0 XapaKTEpUCTHKHU B BaKyyMme U BeliecTBe. OCHOBHBIE TEOPEMBI AJIS
AJIEKTPOCTATUYECKOTO MOJIs B BaKyyMe U BemiecTse, [IpoBoaHUKY U AUAIIEK-
TPUKH B DJIEKTPUUECKOM I0JIE. DIEKTPOEMKOCTh TPOBOJHUKOB U KOHJECHCA-
TOpOB. DHEprusi U O00bEMHasl IUIOTHOCTb SHEPTUU 3JIEKTPUUECKOIO IOJs,
IToCTOSIHHBIN ANEKTPUYECKUI TOK, €r0 XapaKTEPUCTUKHA U YCJIOBHS CYILe-
CTBOBaHMs. 3aKOHBI TOCTOSTHHOTO TOKa, JeKTpocTaTuka. [1ocTOsHHBIN TOK
Pa3nesn 4 DnexkTtpomarHeTu3mM: MarHuTHoe I1oJie U €r0 OCHOBHBIE Xapak-
tepucTuku. 3akoH buo-Capapa-Jlamnaca. [leiicTBue MarHUTHOrO MOJis Ha
TOKH U 3apsA]bl, MaruuTHoe nosie B Beuiectse. /{ua-, mapa- u geppomarse-
THUKH, SIBJIEHUE DJIEKTPOMArHUTHON MHAYKIMU U caMOMHAYKUuH. [IpaBuiio
Jlenna, OcHoBBI TeOpuM MakcBeina, JIeKTpOMarHeTU3M

Pa3znen 5 Kosedanusi u BosHbl: CBOOOIHBIE HE3ATyXaIOIINUE U 3aTyXaro-
M€ MEXaHWYEeCKHE M AJIEKTPOMAarHUTHbIE KoyieOaHus, BbIHyX/IeHHbIE KO-
nebanus. Crnoxenue xonedbaHuii, BomHbl, UX XapaKTepUCTUKH. YpaBHEHUE
IUIOCKOW M c(hepUUYEeCKUX BOJH, DHEPrus MEXaHUUYECKUX U JIEKTPOMArHUT-
HBIX BOJIH, KoneGaHust ¥ BOJIHBI

Pa3znen 6 Onruka. KBantoBasi npupoaa usjiyyeHusi: DJeMEHThI TEOMET-
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puyeckoil ontuku, BonHoBBIE cBoMcTBa cBeta, TemnoBoe uziydeHue. Po-
toaddext, OnTuka. KBanToBas mpupoaa u3aydeHus

Pa3nes 7 DiieMeHThI KBaHTOBOH (U3NKH aTOMOB, MOJICKYJ M TBepPABbIX
Tesi: Teopust atoma Bogopozaa 1no bopy, DieMeHTbl KBAaHTOBON MEXaHUKH,
OnemeHThl GU3MKU TBepAOro tena. [loHsaTHe 30HHOW TEOPHH TBEPIBIX TEI,
DneMeHThl KBAaHTOBOM (PU3UKK aTOMOB, MOJIEKYJ ¥ TBEPJBIX Tell

Pa3nes 8 DiieMeHTHI QU3UKH ATOMHOTIO SIAPA U 3JIeMEHTAPHbBIX YaCTHIL:
DOneMeHTbl (PU3UKU aTOMHOTO sapa, DJIeMEeHTapHbIE YaCTHUIbI, Ki1accuduka-
1S 3JIEMEHTAPHBIX YacCTHII, DJIEMEHTHl (PU3UKHA aTOMHOTO SApa M 3JIEMEH-
TapHBIX YaCTHUIL

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUSs MO AUCHUILINHE (MOAYJIIO),
COOTHECEHHBbIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

ITponecc n3yuenus qucuuiuivHbel «Pu3KKa» HalpaBieH Ha (OPMHUPOBAHUE CIIENYIOILUX
komnetreHui B coorserctBuu ¢ ®I'OC BO u ocHOBHOI 00pa3oBaTenbHON IPOrpaMMOii:

Kon n HauMeHoOBaHIEe KOMIIe-
TEHIINU

Nuaukaropel focTu-
JKEHUS

[Tnanupyemsble pe3yabTaThl 00yUe-
HUS 110 JUCIUTLTHHE

Ob6menpodeccuoHanbHbIe

OIIK-1 CnocoGen pemath 3a-
nauu mpodecCUOHANIBHOM Jesi-
TCJIBHOCTH, IPUMCHAA MCTO/bL
MOJICJIMPOBAHUS, MaTeMaTH4e-
CKOTO aHajlH3a, €CTECTBEHHO-
HayYHbBIC M OOIIECHH)KCHEPHBIC
3HAHUS

OIIK-1.1 3naer ¢yH-
JTAMEHTAJIbHBIE 3aKOHBI
MPUPOABI, OCHOBHBIC
¢usnueckue u Mate-
MaTHUYECKHE 3aKOHBI
OIIK-1.2 VYwmeer mpu-
MEHATh  (pusmueckue
3aKOHBI U MaTeMaTuJe-
CKH€ METOIbl HJsl pe-
IICHUSI 33]1a4 TCOPETH-
YEeCKOT0 U MPHUKIATHO-
ro Xapakrepa
OIIK-1.3 Bmaneer
HaBBIKAMHU  HCIIOJIB30-
BaHUA 3HAHWHA (PU3UKU

U MAaTCMAaTHKU  IIpU
peuIeHun IMpaKTU4C-
CKHX 3aJaa4

3HaTh: - QuU3HYECKHe SBICHUS U OC-
HOBHbIE 3aKOHBI (DU3MKH, MpPHUMEHe-
HHE€ 3aKOHOB COXPAHEHMs B Ba)KHEH-
HIMX OPAKTUYECKUX NPUIOKEHUSX; -
¢u3nueckue BEIUYUHBI U (QuU3MUe-
CKUE€ KOHCTAaHTBbI, UX OIIpeJesICHUE,
CMBICJI, CITIOCOOBI M €UHMIIBI UX H3-
MepeHus; - (pyHAaMeHTaJdbHbIE (u-
3UYECKHE OMBITHI, UX POJb B pa3BU-
TUW HAYKH; - HA3HAYEHHUE U TPUHIU-
0Bl JEHCTBUS BakHEHIHNX ¢u3znye-
CKHX MpUOOpPOB.

YMeTb: - OOBACHUTH OCHOBHBIE
Ha0JI0JaeMbl€ TPUPOJIHBIE M TEXHO-
TeHHBIE SBJIEHUSA U 3PPEKTHI C MO3U-
Ui (QyHIaMEHTaIbHBIX (PU3NYECKUX
B3aMMOJECICTBUI,  MCTOJKOBBIBATbH
CMBICT (U3NYECKUX BEIMYUH W IIO-
HSTUH; - 3alIUCHIBaTh YPABHEHMSI IS
¢u3NYeCKUX BEJIMYUH M HaXOAUTh
ero peuieHue u paboraTh ¢ nmpudopa-
MU U 00Opy/IOBaHUEM COBPEMEHHOM
¢dusnyeckoil abopatopuu. - yMeTb
MPUMEHSTh OCHOBHBIE METOAbI (u-
3MKO-MaTEMaTHUYECKOTO aHalu3a i
pellleHnsT eCTeCTBEHHOHAayYHBIX 3a-
Jlad. - HUCHOJb30BaTh METOJbI (U3U-
YECKOTr0 MOJEITUPOBAaHUS B HHXKE-
HEPHOM NMPAaKTHKE.




Brnagers: - pa3snTUYHBIMH METO/MKA-
MU (U3HYECKUX MU3MEPEHUN mpu 00-
paboTke SKCIEepUMEHTAIBHBIX JIaH-
HBIX, B TOM 4YHCII€ C MPUMEHEHHEM
KOMITBIOTEPHONW TEXHUKA U HHQOP-
MaI[MOHHBIX TEXHOJOTHI Mpu pele-
HUUW 3a]la4; - HaBBIKAMH DKCIUTyaTa-
M OCHOBHBIX MPUOOPOB M 000OpY-
JIOBaHUSI COBPEMEHHOM (U3NUECKOi
1abopaToOpUH.

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JucrumuirHa BXOAUT B cocTaB Osioka 1 «Jlucuunianael (MOAYNIN)» U OTHOCUTCS K 00s-
3aTEJIBHOM YacCTH.

Mecto nucuuruinHbl (3Tan GOpMUPOBAHUSI KOMIETEHIIMHM) OTPaKEHO B cxeMe (popmupo-
BaHUs KOMITCTEHIIUH, TIPEJCTABIICHHON B OKyMeHTe OIIEHOYHBIC MaTepUaibl, Pa3MEIICHHOM Ha
caiite yauBepcutera www.knastu.ru / Ham ynusepcurer / O6pazoBanue / 22.03.02 Mertamnyp-
rusi /OTieHOYHBIC MaTCPUAITHI.

JucuumnuHa «®Du3nka» 4acTUYHO peanusyercs B (popme MpaKTHUECKOH MOATOTOBKH.
[TpakTHdeckasi MOArOTOBKA OPTAaHU3YETCs IMyTEM ITYyTEM BBITIOJTHEHHS JIAOOPATOPHBIX PabOT, BhI-
MOJIHEHUS pacYETHO-TpaduIecKor padoThI.

HucnummmHa «Pu3nka» B paMKax BOCIIUTATEIBFHONW pabOThI HampaBjiceHa Ha (OPMUPOBa-
HUEe y o0ydaromuxcss HHPOPMAITMOHHON KYJIBTYpPbI, YMEHUSI CAMOCTOSITEIbHO MBICIHTh, Pa3BU-
BaeT MPO(PECCUOHAIBHBIC YMEHUSI.

4 CopepxaHue AUCHUILVIMHBI (MOAYJisl), CTPYKTYpPHMpPOBaHHOe IO TemaMm (pasje-
JIaM) ¢ YKa3aHHeM OTBeJIeHHOI0 HAa HUX KOJHYeCTBA aKaJeMHYeCKHX 4YacOB M
BU/I0B Y4eOHOi1 padoThI

4.1 CrpykTypa H coep:KaHHe JMCHUILIMHBI 1J1s1 04HO# (popMbI 00yUeHHnst

Huciunnnna «®@u3nka» uzydaercs Ha 1, 2 kypcax, B 2, 3, 4 cemecTpax.

O6mas Tpya0€MKOCTh JUCIUILIMHBI cocTaBisieT 12 3.e., 432 4., B TOM YHUClie KOHTAaKTHas
pabora oOydarommxcsi ¢ mpernonaBateneM 184 4., mpomexyrouHas arrecTanmus B Qdopme
sK3aMeHa 35 4., caMocTosTenbHas padora ooyqaromuxcs 212 ., UKP — 1 4.

Bunpsl yaeGHON pabOThI, BKJIIOYAsi CAMOCTOSITENBHYIO pa-
00Ty 00y4arImuXcs U TPYJOEMKOCTb (B Hacax)
KonraktHas pabota
HaumenoBanue pa3enoB, TeM U CO- | TPENojaaBaress ¢ 00yJarony-
JIEp’KaHuE MaTepuana MUCs TIKP ITpom. CPC
[Ipaktu- | JlabGopa- aTTecT.
Jlexuuu | 4Yeckue | TOpHBIE
3aHATHUS | pabOThI
Pa3nes 1 ®dusuveckue 0CHOBBI
MeXaHUuKH
KuHeMaTtuka noctynareabHOro U 2 4 4 ) i 5
BpaIllaTeIbHOTO ABM)KEHHUS
JlnHaMpKa nocTynaTebHOrO U 2 4 4 ) i 5
BpAaIllaTEIbHOTO ABH)KEHHUS




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpaktu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

3aKOHBI COXPAaHEHHUS UMITYJIbCa U
sHepruu. MexaHuuecKkas YHeprusl.
Pabora.

4

4

Tsarorenue. DIeMEHTBI TEOPUH T10-
JIs1. DIEeMEHTHI MEXaHUKH KUIKO-
cTen

DJIEMEHTHI CIIEHHAIBHON TEOPUH
OTHOCHUTEIHLHOCTH

Pa3nes 2 OcHOBBI MOJIEKYISIPHOM
(Gu3MKH U TEPMOTUHAMUKH

MonekyIapHO-KUHETHYECKas TE€O-
pus uaeanbHoro raza. OnbITHBIE 3a-
KOHBI UJICAJIBHBIX Fa30B Y PABHEHHUE
Knaneipona-MeHneneeBa

CrarucTudeckue 3aKOHbI MOJIEKY-
nspHo# Gu3nku. SIBIeHUs IepeHoca
B TEPMOJIMHAMHYECKUX HEPABHO-
BECHBIX CHCTEMax

IlepBoe Ha4asI0 TEPMOJUHAMHUKH.
[TpumeHeHue iepBOro Hayvana Tep-
MOIWHAMHKHU K U30IIPOoLcCCaM

Bropoe Hauano TepMoAMHAMHUKH.
Outponus. TernoBbie ABUTATENN U
XOJIOJIMJIBHBIE MAIlIMHBI

PeanbHbIe ra3bl

Konrponsnas pabdora 1 (o pasne-
nam 1, 2)

20

3auem

Pa3pnen 3 DaekrpocraTuka. Ilo-
CTOSAHHBIN TOK

SJICKTpOCTaTI/I‘-ICCKOC IoJIC U €TI0
XapPaKTCPUCTHUKHU B BAKYYMC U BCUIC-
ctBe. OCHOBHBIC TCOPCMBI JIA DJICK-
TPOCTATHUYCCKOI'O ITOJIA B BAKYYyMEC U
BCIICCTBC

[TpOBOAHWKY M TUIJICKTPUKH B
AIIEKTPUIECKOM I0JIe. DIEKTPOEM-
KOCTh TIPOBOJIHUKOB U KOHJICHCATO-
poB. DHeprust u 00beMHas MI0T-
HOCTB SHEPTHH JICKTPHIECKOTO T10-
TSI

ITOCTOSIHHBIN 2TEKTPUIECKUN TOK,
€ro XapakTEPUCTUKU U YCIOBUS CY-




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpaktu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

I CCTBOBAHUA. 3aKOHBI ITOCTOSTHHOTO
TOKa

Pa3znea 4 DiiekTpomMarHeTusm

MarnuTtHOE 1oJjie ¥ €ro0 OCHOBHbBIE
XapaKTEPUCTUKH. 3aKOH buo-
Casapa-Jlannaca. [elictBue mar-
HUTHOTO T0JIS HA TOKU U 3apsijibl

MarnuTtHoe 1ose B BemiecTse. Juna-,
napa- u (eppoMarHeTHKU

SIBJieHUE DIEKTPOMAarHUTHOU WH-
JYKLIMU 1 caMOMHAyKIuu. [IpaBuio
Jlenma

OcHoBbI TeOpUM Makcsemia

Pa3gen 5 Kosed0anus M BOJIHBI

CB0OoOIHBIE HE3aTyXaOIIUE U 3aTy-
XaroIlue MEXaHUYECKHE U 3IIEKTPO-
MarHuTHBIC KOJIEOAHUS

Bremnyxaennsie konebanus. Crioxe-
HUE KOoJeOanuii

BounHbl, X XapakTepUCTUKU. Y paB-
HEHUE IUIOCKON U cheprUUeCcKUx
BOJIH

3Hepr1/1;1 MCEXAaHUYCCKUX U JJICKTPO-
MAarHuTHBIX BOJH

KonrtponsHas pabora 2 (1o pasze-
nam 3, 4, 5)

20

3auem

Pa3zgen 6 Ontuka. KBanrosas
NPUPOIA U3TYy4eHUsl

DJIEeMEHTBl T€OMETPUUYECKON ONTUKU

BoaHoBBIE cBOMCTBA CBETA

[EEN

N

N

(o3}

TemioBoe nznydenue. ®oroapdexr

Pa3zgen 7 DjaeMeHTbI KBAHTOBOM
(pu3uKH ATOMOB, MOJIEKY.] U TBEP-
IBIX TeJ

Teopust aroma Bogopoaa no bopy

Jj1eMeHTHI KBAHTOBOM MEXaHUKH

OneMeHTsl (U3UKU TBEPAOTO Tea.
IToHsiTHE 30HHON TEOPUHU TBEPABIX
Tl

Pa3nes 8 DuemenThl puznkn
ATOMHOIO SIAPA U 3JIeMEHTAPHBIX
YacTHUIl




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax
KonraktHas pabora
HaunmeHnoBaHue pa3zienoB, TeM U CO- | TPernoAaBaTes ¢ 00yJaronu-
JepKaHue MaTepuana MUCSI VIKP [Tpom. CPC
[Ipaktu- | JlabGopa- aTTecT.
Jlekuuu | dYeckue | TOpHbBIE
3aHATUS | paboTHI
DyeMeHTHI (U3UKU aTOMHOTO SApa 2 2 - - - 6
DJIeMeHTapHbIC YaCTHIIbI, KIIACCH- 2 9 i i i 5
(KAt 2JIeMEHTAPHBIX YaCTHUI]
KonTponbnas padota 3 (mo pasue- i i i i i 20
nam 6, 7, 8)
['pynmoBast KOHCYJIBTAIHS TSI TTOJI- i i i 1 i i
TOTOBKH K 9K3aMCHY
IK3amen - - - - 35 -
utroro 46 92 46 1 35| 212
MO THCIUIJIHHE

* peanu3syercs B popMe MPaKTUYECKOW MOATOTOBKH

4.2 CTpykTypa u cojiep:KaHHe JUCHUILUIMHBI 1JI51 04HO-3204HOH (popMBbI 00yUeHH

Huciumnnna «Pusuka» uzydaercs Ha 1, 2 kypcax, B 2, 3, 4 cemecTpax.

O6mas TpyI0EMKOCTh JUCIHUILIMHBI cOocTaBisieT 12 3.e., 432 4., B TOM YHUCJie KOHTAKTHAs
pabora oOydaromuxcsi ¢ MpernojaBaTelieM 55 Y., MPOMEKYTO4YHas arrecranmus B (opme
sK3aMeHa 8 4., camocTosATeabHas padora o0yyarouuxcs 369 u., UKP — 1 4.

Bunpl yaueGHON pabOThI, BKJIHOYAsk CAMOCTOSITENIBHYIO pa-
60Ty 00yJaronmxcs ¥ TPYA0EMKOCTS (B Yacax)
KonraktHas pabota
HaumeHnoBanue pa3enoB, TeM U CO- | TPENojaaBaress ¢ 00yJaromny-
JEpKaHuE MaTepuana MUCs TIKP ITpom. CPC
[Ipaktu- | Jlabopa- aTTecT.
Jlexuuu | 4Yeckue | TOpHBIE
3aHATHUS | paboOThI

Pa3nes 1 dusnveckue 0CHOBBI
MeXaHUuKH
KunemaTnka nocrynaresibHOro u 1 1 ) ) i 10
BpAILlaTEIbHOTO ABH)KECHHUS
JlnHaMuKa oCTynaTebHOTO U 1 1 ) ) i 10
BpAILlaTEIbHOTO ABH)KECHHUS
3aKOHBI COXpaHEHUsI UMITYyJIbCca U
sHEepruu. MexaHnuueckas YHEprusl. 1 1 - - - 10
Pabora.
Tsarorenue. D1eMEHThl TEOPUU T10-
JIs1. DJIEMEHTHI MEXaHUKH SKAIKO- 1 1 - - - 10
CTeH
DJIEMEHTHI CIIEUaIbHON TEOPUHU 1 1 ) ) i 10
OTHOCUTEJIBHOCTH
Pa3pnen 2 OCHOBBI MOJIEKYJISIPHOM
(pM3MKH M TEPMOANHAMHKH




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThl, BKIIFOYAsi CAMOCTOSATEILHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpaktu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

MonekynspHO-KMHETHYECKask TEO-
pust uaeanbHoOro raza. OnbITHBIE 3a-
KOHBI UJICAJIbHBIX T'a30B Y paBHEHUE
Knaneiipona-MeHneneesa

10

CraTtucTuyeckue 3aKOHbI MOJICKY-
JsipHOM (hM3MKHU. SIBIEeHUs epeHoca
B TEPMOJIMHAMUYECKIX HEPABHO-
BCECHBIX CUCTEMAax

10

ITepBoe Ha4anO TEPMOAMHAMUKHY.
IIpuMeHeHne nepBoro Hayaia Tep-
MOJIMHAMUKH K H30IIpoLeccam

10

Bropoe Hauano TepMOAMHAMUKH.
OHnrponus. TemnoBsle ABUraTeny u
XOJIOAUIBHBIC MallITMHBI

10

PeanbHbIe ra3bl

10

KoHntpoinbhas padora 1 (o pasme-
nam 1, 2)

20

3auem

Pa3nen 3 DaekrpocraTuka. Ilo-
CTOSIHHBIN TOK

3JI€KTpOCTaTI/I‘ICCKOC IOJIE U €TI0
XAPaKTCPUCTHUKU B BAKYYMC U BCIIC-
ctBe. OCHOBHBIE TCOPCMBI JIA DJICK-
TPOCTATHUYCCKOI'O ITOJIAA B BAKYYME U
BC€IICCTBEC

10

[TpoBOJHUKY U JUITEKTPUKHU B
AIIEKTPUYECKOM I10JIE. DIEKTPOEM-
KOCTb ITPOBOJIHUKOB U KOHJIEHCATO-
poB. DHeprus u 00bEMHas TJI0T-
HOCTb 3HEPTUH IEKTPHUECKOTO MO-
TSt

10

IToCTOSHHBIN 2JIEKTPUYECKUN TOK,
€ro XapakTEPUCTUKHU U yCIIOBHUS CY-
IECTBOBAHUS. 3aKOHBI IOCTOSIHHOTO
TOKA

10

Pa3pnen 4 DiieKTpoMarHeTusm

MarauTHO€E 1oJIe U €r0 OCHOBHBIE
XapaKTEePUCTUKU. 3aKOH bro-
Casapa-Jlannaca. [lelictBue mar-
HUTHOTO TIOJISI HA TOKU U 3apsiIbl

10

MarunuTHOe nose B BemecTse. Jua-,
napa- ¥ GeppoMarHeTHUKU

10

SIBJIeHME DIEKTPOMAarHUTHOW WH-

10




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThl, BKIIFOYAsi CAMOCTOSATEILHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpaktu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

JTYKIIUW 1 caMOMHAYyKIuu. [1paBuino
Jlenna

OcHOBBI TeOprUH MakcBesuia

10

Pa3gen 5 Kosie0anusi ¥ BOJTHBI

CB0OOIHBIE HE3aTyXaIOIIUE U 3aTy-
Xalole MEXaHNYECKUE U 3JIEKTPO-
MarHUTHBIE KOJICOaHUS

10

Breinyxnennsie konebanus. Cioxe-
HHUEe KoiaeOaHui

10

BousHbl, X XapakTepuCTUKU. Y paB-
HEHUE IUIOCKON U cheprUUecKUux
BOJIH

10

3H€pFI/I$[ MCXAaHUYCCKUX U JJICKTPO-
MAarHuTHBIX BOJIH

10

Kontposnbnas pabora 2 (1o pasnue-
nam 3, 4, 5)

20

3auem

Paszngesn 6 OnTuka. KBanToBasi
NMPUPOAA U3TYYEHHs

DJIEMEHTBI T€OMETPUUYECKON ONTUKU

10

BoaHoBBIE CBOMCTBA CBETA

-

-

10

TemioBoe nznydenue. ®oroapdexr

10

Pa3zgen 7 DiaeMeHThbI KBAHTOBOM
(puzukmu aToMOB, MOJIEKYJI U TBEpP-
IBIX TeJ

Teopust aroma Bogopoaa no bopy

10

DJeMEHTHI KBAHTOBOM MEXaHUKHU

10

OnemMeHTbl (U3UKHU TBEPAOIO Tela.
IloHsATHE 30HHON TEOPUHU TBEPABIX
TEN

10

Pa3nes 8 DuemenTol puznkn
ATOMHOIO SIAPA U 3J1eMEeHTAPHBIX
YacTHUIL

OneMeHTh! (U3MKK aTOMHOTO sijipa

10

DJIleMeHTapHbIC YaCTHUIIbI, KJIACCH-
dbuKanus HMeMEeHTaPHBIX YaCTHII

10

Kontponbnas pabota 3 (1o paszne-
aam 6, 7, 8)

39

['pynnoBas KOHCYJIbTALMA JJIS IO~
TOTOBKH K DK3aMEHY

IK3zamen

UTOoro
10 JUCHUILIMHE

30

12

12

369
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* peanuzyercs B popMe MPaKTUYECKON MOATOTOBKH

5 OueHoYHbIE CPeACTBA /1JIs1 MPOBEIEHHUS TEKYIero KOHTPOJISl U
MPOMEKYTOYHOM aTTeCTAUMU 00YYAIOIIUXCS M0 JUCHUILINHE (MOYJII0)

@OHIBI OIEHOYHBIX CPEICTB VIS MPOBEACHUS TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U
IPOMEKYTOYHON aTTeCTallMi OOCYXIAIOTCS W YTBEPXKAAIOTCS Ha 3aceaanuu kadenpsl. [on-
HBII KOMIUIEKT KOHTPOJIBHBIX 3aIaHUN WIIM UHBIX MaTepUAIOB, HEOOXOAUMBIX ISl OIICHUBAHUS
pPE3yNbTATOB O0yUYEHUS MO ITUCHUILINHE (MOIYJI0) XpaHUTCS Ha Kadeape-pa3padoTunke B Oy-
Ma)XHOM HJIM 3JIEKTPOHHOM BHJIE, TaK)Ke (DOHIII OIICHOYHBIX CPEJICTB JOCTYITHBI CTYJCHTAaM B
JUYHOM KaOMHETe — paslesl yueOHO-MeToandeckoe obecrnieyeHne. DOHI OIIGHOYHBIX CPEACTB
JUTS TIPOBEJICHUS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluy MPEICTaB-
neH B [Ipunoxenun 1.

6 YueOHO-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecedeHne TUCIUTITUHBI
(MmonxyJis)

6.1 OcHoBHasi U JONOJIHUTEIbHAS JUTEPATypa

[TepeueHp peKOMEHyeMOIl OCHOBHOM M JOTOJHHUTEIBHON JIUTEPaTyphl MPEICTAaBICH Ha
caiite yHuBepcutera WWw.knastu.ru / Harmr yausepcuret / O6pazoBanue / 22.03.02 Metatyp-
rusi / Pabounii yueOHbIi 1u1an / PeecTp nurepatypsl.

6.2 MeToauuyecKkue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JTUCHUIIJINHBI

1. M.C. I'punkpyr, E.1. Tutopenko, FO.U. Tkauesa. JJabopaTopHblii TpakTUKyM 10 (HuU3u-
ke. Yue0. nocobue. - Komcomonsck-Ha-Amype: [OYBIIO «KHAI'TY», 2011. 146 c.

2. A.A. Bakymok, H.A. Hoeropomos, FO.1. TkaueBa. KoHTpOJIbHO-pacUeTHBIC MaTEpHUAIIBI
no ¢usuke (OcHoBHble (¢usndeckue ¢Gopmynbl. KoHTponbHBIE paboThI, pacdyeTHO-
rpaduueckue 3agaHus U TecThl). Yued. nmocodue. — Komcomonbsck-Ha-Amype: ®I'bOY
BO «KuAI'Y», 2018. -100 c.

3. IleperoemoBa, M. A. MeToamueckue yKazaHusi 1 KOHTPOJIbHBIC 3aJJaHUS ISl CTY/ICHTOB —
3a0YHHUKOB MHXX. — T€XH. clell. By30B — KoMcomonbck — Ha — Amype: @I'BOY BIIO
«KaAI'TY», 2012. — 58 c.

6.3 CoBpemennblie npodeccuoHATbHbIE 623bI JTAHHBIX H HH(OPMALIMOHHBbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble IPH 0CYHIEeCTBIECHHH 00Pa30BaTEJIbHOIO
npouecca no JAUCHUIINHE

Kaxnomy obyuaronumycst odecriedeH 10CcTym (yIaaeHHBIN JOCTYI), B TOM YHCIIE B CIY-
Yae TMPUMEHEHHUsS IEKTPOHHOTO OOydYeHUs, TUCTAHIIMOHHBIX 0Opa30BaTENbHBIX TEXHOJIOTUH, K
COBPEMEHHBIM MPOGECCHOHATFHBIM 0a3aM JaHHBIX ¥ WH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPBIMU y YHUBEPCUTETA 3aKJIFOUEH JJOTOBOP.

[Tepeyenr pexoMeHayeMBIX MpPOGEeCcCHOHANBHBIX 0a3 JMaHHBIX M WHOOPMAITMOHHBIX
CIPAaBOYHBIX CHCTEM TPECTABJICH Ha caiiTe yHHBepcuTeTa WWW.Knastu.ru / Ham yauBepcurer /
O6pazosanue / 22.03.02 Metannyprus / Pabounii yueonsit ian / Peectp 9bC.

AxTtyanbHast HGOpPMAIUS M0 3aKJIFOUEHHBIM Ha TEKYIIUi yu4eOHBIN ToJl JOroBOpaM Mpu-
BeJieHa Ha cTpanule Hayuno-rexuuueckoit oubnuorexu (HTD) Ha caifte yauBepcurera

https://knastu.ru/page/3244
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6.4 IlepeyeHb  pecypcoB  HMHGPOPMAIHOHHO-TEJIEKOMMYHMKAIMOHHOW  CeTH
«HTEepHEeT», HEOOXOAMMBIX /JIsl OCBOECHUS TUCIUILTUHBI (MOIYJIs)

Ha crpannne HTH M0XHO BOCHOJIB30BAThCS MHTEPHET-PECYPCAMHU OTKPBITOIO JOCTYIMa
10 YKPYIMHEHHOHW rpyrie HanpasieHuid u cneruainbHocte (YI'HC) 22.00.00 Texnonorun ma-
tepuanoBYI'HC:

https://knastu.ru/page/539

HaszBanue caiita DJIEKTPOHHBIN ajipec

EcTtecTBeHHO-HayuHBII 00pa30BaTEIbHBII
noprain ¢penepanpHoro noprana «Poccuiickoe | http://en.edu.ru

00pazoBaHME»
Hayunas snexkrponnas 6ubnuoreka «Kubdep- http://cyberleninka.ru
JICHUHKa»
dusmka st BeexX https://questions-physics.ru
https://open-
Buneonekuun dusrexa: nekropuit MOTU education.net/academic/university/videolektsii-

fizteha-lektorij-mfti/

7 OprannzaunOHHO-HeuarornquKne yciaoBusi

Opranuzanus o6pa3oBaTeIbHOIO MPOLECcCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM U pac-
NUCaHUEeM Yy4yeOHbIX 3aHATUU. SI3bIk 00ydeHus (mpenojaBaHusi) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU OOydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOIUX JUCHMIUIMH U MPO(ECCHOHAIBHBIX MOIY-
Jelf, OCBOGHHBIX B IPOIIECCE MPEIIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAAaeT 00ydaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHMUS.

7.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

VY4ebHblil npoliecc NpH NMpernoAaBaHuu Kypca OCHOBBIBAE€TCS Ha MCIOJIb30BaHUU TpPasu-
LIMOHHBIX, NTHHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiuoH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUM UCIIONB3YIOTCA B BHUJIE IIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBeeHus 3aHatuil. MHdopmanmonHsie
o0pa3oBaTeNbHbIE TEXHOJOTUU PEATU3YIOTCS MYTEM aKTUBU3ALMU CaMOCTOSITENIBHOM pPabOThI
CTYZICHTOB B MH(OPMALIMOHHOH 00pa3oBaTeNbHOIl cpefe.

7.2 3aHATHA JEeKIHOHHOI0 TUIIA

JIeKIMOHHBIN KypcC MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeaynpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAaKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUUTaH Kypc.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HauOONbLINK 00beM MH(pOpMalMU U 0OecreunBaTh
Oosee rirybokoe MOHUMaHUE Y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

7.3 3aHATHS CEMHHAPCKOI0 THIA
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CeMHHApCKUE 3aHATHS MPEICTABISIIOT COO0H ETATH3ALUIO JIEKIIAOHHOTO TEOPETHYECKO-
ro MaTepuaa, IPOBOASATCS B LIENSAX 3aKPEIUICHHUS Kypca M OXBaTHIBAIOT BCE OCHOBHBIC Pa3/IeIIbl.

OcHoBHO# (hopMOHi POBEICHHUS CEMHHAPOB SBISIETCS 00CYXJIeHHe Hanboee nmpodiem-
HBIX M CJOXKHBIX BOIIPOCOB MO OTICIBHBIM TE€MaM, a Takke pa3dop MPUMEPOB U CHTYyalHd B
AYJAUTOPHBIX YCIOBUIX. B o0s3annocTH npenoaaBaTeyid BXOOAT: OKAa3aHUC MeTOIIPI‘-IeCKOfI I10-
MOIIY U KOHCYJBTUPOBAHHE CTYICHTOB II0 COOTBETCTBYIOIMM TeMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CICAYIOIIUM KPUTCPHUAM:

* OTBETHI Ha BOIPOCHI, IIPeIaracMbIe MPEIoIaBaTelieM;

* y4acTHe B TUCKYCCHSIX;

* BBIIIOJTHEHHUE TIPOSKTHBIX M UHBIX 3aaHHH;

* ACCUCTUPOBAHUE MPETOIABATEII0 B IPOBEICHUN 3aHSITHI.

OTBeT H0/KEH OBITh apPryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COACPKATH
CCBIJIKHM Ha UICTOYHHKHU.

Jloknaasl ¥ ONIIOHUPOBAaHHE JIOKJIAJOB MPOBEPSIOT CTENCHb BIIAJICHUS TEOPETUYCCKHM
MaTepualioM, a TAKKe KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUIA.

OueHrBaHue 3a/1aHHM, BBHITIOJHCHHBIX HA CEMHHAPCKOM 3aHSITHH, BXOAWUT B HAKOIUICH-
HYIO OIICHKY.

7.4 CamocrtosiTeqibHAs Pad0oTa 00y4aIOIMXCHA M0 JUCUUILTHHE (MOTYJIIO0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
IpUOOpETEHNs CTYIEHTOM HOBBIX 3HaHUH, yMEeHUH 0e3 HEemOCPeICTBEHHOIO0 Y4acTHs Mpernoa-
BaTells, XapaKTEPU3YIOIIUICSI NPEAMETHONW HANpPaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJEM H
OLIEHKOI pe3ysIbTaToB JEATEIbHOCTH 00yUaroIerocs.

[lenu camocTosATENIbHON pabOTHI:

* CUCTEMAaTHU3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUHI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliupeHue TEeOPEeTUYECKUX 3HAaHUM;

- (hopMHUpOBaHHE YMEHUI HCIIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHUIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

* (hopMHpOBaHHNE CAMOCTOSTEIILHOCTH MBIIIIJICHUS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpeaIn3alti;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoorHsl OpraHu3aIi CaMOCTOSTEILHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
MPOXOJIUTh B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOHN opMe.

CryneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOSATENBbHOM paboTe Kak K HauBakHeimemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, MPUOOPETEHNs ONpPEeIeICHHBIX HaBBIKOB M MCIIOJIb30BaHU Tpodec-
CHOHAJIbHOW JIUTEPaTypHI.

7.5 MeToauyeckue peKOMEHIAUMH AJs 00y4aAIOLIUXCS M0 OCBOCHUIO TUCHUIIUHBI
[Tpy M3y4yeHHM IUCHUIUIMHBI O0yYaromMMcs 1eJecoo0pa3HO BBIMNOJIHATH CIENyIOIINe

PEKOMEHJAIUU:
1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CUCTEMATHUECKH.
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2. Ilocne u3yyeHHus Kakoro-aubo paszzgerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEICICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTH BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHIyaJIbHBIM KOMIUIEKCHBIM 33aJJaHHSIM HA CAaMOCTOSITEIbHYIO paboTy.

4. Bcst TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaresneM. VM ke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
HayYYHOH JIUTEpaType) Uit OoJiee JeTaIbHOT0 TOHUMAaHHS BOIIPOCOB, 03BYYCHHBIX HA JICKIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIGKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATH T€3UChI, aHHOTAIIUU ¥ KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITENILHO BBIMOJIHATH 33/1aHUS, AHAIOTUYHbIE MTPe/IaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BAaTh VISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

7.5.1 MeToauyeckue yKazaHusi pu padoTe HA/l KOHCIEKTOM JeKIUH

B Xxoze neKIMOHHBIX 3aHATUI HEOOX0AUMO BECTH KOHCIEKTUPOBaHHUE y4eOHOro Marepua-
na. OOpamaTh BHUMaHHE Ha (OPMYJIMPOBKHM 3aKOHOB, PACKPBIBAIOIINE COJCP)KAHHE TEX HIIH
UHBIX (PU3NYECKUX SBICHUN U mpoueccos. JKenareabHO OCTaBUTh B pabOYMX KOHCIEKTaX IOJI,
Ha KOTOPBIX MOXHO JIeJIaTh NOMETKH U3 PEKOMEHIOBAHHOM JINTEPATYPhl, TOMOJIHSIIONINE MaTe-
pHaj NPOCIYIIAHHON JIEKIMH, a TAKKe MoJYepKUBaroIIe 0co0yr0 Ba)KHOCTh TeX WIN UHBIX TEO-
PETUYECKUX IIOJIOKECHUM.

IIpu paboTe HaJg KOHCHIEKTOM JIEKLMH HEOOXOAMMO HpPOUYUTATh M3JI0KEHHBIH MaTepual
IPENoJiaBaTeeM, a TaKKe [IPOYECTh COOTBETCTBYIOLIME Pa3Jiesibl PEKOMEHI0BAaHHOIO Mpernoa-
BaTeleM yueOHUKa, ISl ITOr0 MOKHO HCIIONIb30BaTh Memoouueckue ykazanus 2, 3 (n. 8.1).

B npouecce u3yueHuss KOHCIEKTa U JOMOJIHUTENBHON JIUTEpaTyphl 0OpaTUTE BHUMaHUs Ha
OIpeieIeHUs] OCHOBHBIX (PU3MUYECKMX BEIMYUH M UX pa3MepHocTell. [IoBTOpUTH OCHOBHBIE 5IB-
JICHUS] U 3aKOHBI, KOTOpbIE OIMHUCHIBAIOT 3TH sBJIeHUA. Eciam kakue-nuOo 3aKOHOMEPHOCTH U
(bopMyIbl, cBA3bIBaOIIUE (PU3MUYECKUE BEIIMYMHBI UMEIOT BBIBOJ, TO HEOOXOAUMO U3YYUTh 3TOT
BBIBOJI [0 KOHCIIEKTY WJIM MO yueOHUKY. PekoMeHlyeTcs Takke B KOHIIE M3Y4YEHMsI KOHCIIEKTa
IPOBEPUTH ceOsl HAa 3HAHUE U MOHMMAaHUE OCHOBHBIX (PM3NYECKUX BEIHYUH, (POPMYI U 3aKOHOB
10 U3y4aeMOM TEME.

7.5.2 MeToauyecKkue yKazaHusi 10 CAaMOCTOSITe/IbHON padoTe HajJ M3yYyaeMbIM MaTe-
PHAJIOM M IIPH MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

[Ipu MOATrOTOBKE K MPAKTUYECKOMY 3aHITHIO HEOOXOAUMO M3yYUTh TEOPETUYECKUI MaTe-
pI/IaJ'I, COOTBGTCTBYIOHII/If/'I HpaKTquCKOMy 3aHATUIO, IIO KOHCHCKTy NI y‘I€6HI/IKy peKOMeHHO-
BaHHOTO MPEMNO/IaBaTEIIEM.

Ocoboe BHUMaHUE CIEAYET YACIUTh OCHOBHBIM (DU3UYECKUM SIBICHHUSIM W 3aKOHAM, OITH-
CBIBAIOIIUM 3TH siBJIeHHsI. Heo0Xoaumo npoBepuTh onpeaeneHus: GU3nIecKux BEIUYUH, BXOIS-
IIMX B 5TH 3aKOHBbI, @ TAKXKE UX pa3MepHOCTI/I. Cne)lyeT TaKXE HOBTOpI/ITB (1)OpMy.TIBI, OITKUChIBA-
IolUe U3ydeHne (PU3NYEeCKUX BEIMYMH B 3aBUCHMOCTU OT MEHSIOIUXcs napamerpoB. [lomesno
TaKk)Ke M0 33JaYHUKY NMPOCMOTPETh MPUMEPHl TUIOBBIX PEUICHUH (U3MUECKUX 3a/1ad, OTHOCS-
IUXCsl K JaHHOU TeMe. JJist 3TOro Mo>XHO HCIOIb30BaTh Memoouueckue ykazanus 4, 5 (n. 8.1).

7.5.3 MeToau4ecKkue yKa3aHusi 110 BBINIOJTHEHHIO J1A00PaTOPHOH padoThl
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Jnist BeIoTHEHMS! 1Ta00paTOpHOI paboTHl HEOOXOIMMO UCIIONIBb30BaTh MenooudecKue yKa-
3anusa 1 (n. 8.3) U3y4uTh U NIPUMEHUTDH CIICIYIOIINE PEKOMEHOAyuu, TaK KaKk OMHUCAHUE K KaX-
JI0H J1abopaTopHO paboTe BKIIOYAET B ce0sl CleAyIolre naparpagsl:

1. ens pabotel. [IpubGopbl 1 IpUHAIEKHOCTH.

2. Beenenue.

3. ®u3nyeckue OCHOBBI IKCIIEPUMEHTA.

4. ITopsA0K BBITTOJIHEHHS PaOOTHI.

5. Bonpocsl 1151 Jomycka.

6. IIpoTokoa n3MepeHu.

7. TecT niis 3alUTEL

B nepsom mnaparpade mocraBieHa yenv 1a60pamopHol padomsl N TEPEUUCIICHBI TPU-
HA/JICKHOCTH, HEOOXOAUMBIE VISl BHIITOJIHEHUS 1a00paTOpHOM pabOTHL.

B 66edenuu nznoxxeHsl m3yyaemble 3aKOHBI, OTPEAETICHbI (PU3UYECKUE BETUYMHBI U UX
B3aMMHasl 3aBUCUMOCTb.

OOyuaroniemycsi HEOOXOJUMO BHUMATENBHO H3Y4YHTh «Du3zuueckue 0CHO8bl IKCnepu-
MeHmay, T ONrcaHa dKCIepUMEHTalbHas yCTAaHOBKA U MPUBEACHA cXeMa. 3/1eCh e pelIaeTcs
¢duznueckas 3ajayda JAJis ONPEesICHUs HCKOMOW BEJIMYHHBI.

[Tocne u3ydeHus nopsaoka 6vinoaHeHus pPadbOThl CTYIEHT JOJDKEH IPEICTaBIsATh JKC-
NEPUMEHT B IIEJIOM, 3HaTh, KaK M B KAaKOH IMOCJIEIOBATEIHHOCTH M3MEPSIOTCS (U3NYECKHUE Be-
JUYUHBI.

s nonycka K pabote He0OOXOIMMO OTBETHTH Ha «Bonpocwl 0nsa donyckay.

[Tpu mpoBeneHNUN SKCIIEPUMEHTA JaHHbIE BCEX M3MEpPEeHHI HY)XHO BHecTH B «lIpomoxon
u3MepeHuil» B COOTBETCTBHU C ero (opMoil u mopsakoMm paboTel. B mporokosne m3mepeHHit
MIPOBOSTCS TAK)KE BCE HEOOXOAMMBIE PacUEThI.

Jist mocTpoeHus TpaiKoB B IPOTOKOJIAX UMEETCSl MIJUTUMETPOBAst CETKA.

[Tocne ToOroO, KaKk BBIMIOJIHEHO 33/1aHKe K Ja00paToOpHOl paboTe, HYKHO CeNIaTh BHIBOIBI U3
IIPOJICTTAHHOTO SKCIIEPUMEHTA. BBIBO/IBI BKIIIOYAIOT B CEOSL:

- aHAJIM3 TIOJYYEeHHON 3aBUCUMOCTH BEJIMYMH U COOTBETCTBUE €€ UCCIETyEMOMY 3aKOHY;

- CpaBHEHHUE SKCIIEPUMEHTAIBHOTO 3HA4YeHUs (PM3MUYECKOH BEIMYMHBI C TEOPETHYECKUM
3HaYCHUEM;

- aHaJIU3 YCJIOBMM 3KCIEPUMEHTA U BO3MOXKHOCTEH WX M3MEHEHHUS C IIeJIbI0 YBEITUYECHUS
TOYHOCTH U3MEPEHUH U BBIYMCICHUS UCKOMOW (PU3HUECKON BEIUYUHBI.

Onucanue 1adOpaTopHON pabOTHI 3aKaHUMBAETCS mecmom 0na 3awjumel. 1IpaBuibHbIE
OTBETHI Ha BOMPOCHI TECTA CBUECTENHCTBYIOT 00 YCBOCHUU TEOPETHUECKOTO MaTepuaia JaHHON
nabopaTopHOi pabOThl U YCIIEITHOM €€ BBIMOJIHEHHUH, UYTO SBJISETCS 3aJI0TOM IOJIyYEHHUs 3a4eTa
1o 3TOM paboTe.

7.5.4 MeTtoau4ecKue yKa3aHus 110 BbINOJTHEHHIO KOHTPOJIbHOH PadoThl

K BommonueHuto kKoHTponbHO# paboTsl (KP) mo kaxknomy pasneny (U3HKU CTYAEHT, 00Y-
YAIOIIMICS TI0 KypCy 00IIel PU3NKH, MPUCTYIACT TOIBKO MOCIIE U3YICHHS TEOPETUICCKOTO Ma-
Tepuana, U3JI0KEHHOTO MPENoJaBaTelieM WM U3yYeHHOTO CaMOCTOSITEIbHO COOTBETCTBYIOIIETO
JAHHOMY pazjieny (QU3HKH.

[Tpu Beimonuenuu KP cTyaeHTy HEOOXOAMMO PYKOBOICTBOBATHCS CIICTYIOIINM:

1. KP BoImonHsETCS YepHWIAMU B OOBIYHOW IIKOJIBHOW TETpaau, Ha OOJOKKE KOTOPOH
NPUBOJAATCS CBEACHUS MO0 HOpMaTuBHOMY JokymeHTy P/ ®I'BOY BIIO «KHAI'Y» 013-2016.
«TexcToBbIe cTynenueckue padboTsl. [IpaBuina odopmireHU .

2. YcrnoBus 3amau B KP nepenuceiBaroTCsl MOTHOCTRIO 0€3 cokpareHui. [ 3amedanuii
Nperno/IaBaTess Ha CTPAHHIIAX TETPAIH OCTABIISIFOTCS OIS,

3. Ipu Bemonnennu KP HeoOxomumo 3amucarth KpaTKoe YCIOBHE 3ajadd. B perneHun
TpeOyeTcs TPUBECTH OCHOBHBIE 3aKOHBI M (POPMYJIBI, HA OCHOBAHHH KOTOPBIX IMPOM3BEICHO pe-
nieHue (¢ mosicHeHussMu). [Ipy HanMUMK BEKTOPHBIX BETWYMH U KOOPIUHAT BBHITIOTHSAETCS PUCY-

15



HOK, COJIEpKalllUi 3TU BEJIWYMHBL. B KOHIE peleHus 3ajadn MpoBEpseTCsl pa3MEPHOCTh UCKO-
MO¥ (hPM3UYECKON BEITMYUHBI U 3aIUCHIBACTCS OTBET.

4. B xonue KP yka3piBaeTcs, KakuM y4eOHUKOM WJIM y4eOHBIM MOCOOMEM CTYACHT MOJIb-
30BaJICS TPY BBIIIOJHEHUU pabOThI (Ha3BaHUE Y4eOHHUKA, aBTOP, FOJ] U3AaHU).

5. Homepa 3a1a4, KOTOpbIE CTYAECHT JOJIKEH BKIIOUUTH B cBO0 KP omnpenenstorcs no yka-
3aHHBIM TAOJHUIIAM BAapUAHTOB B METOJUYECKOM IOCOOMH, BbIJaBaeMOM IHpenojasareneM. s
BeInoHeHus: KP Heo0XoauMo UConb30BaTh Memoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyzneHT 10/KeH BBICTaBUTh B JIMUHBINA KaOWHET JUIs IPOBEPKH IIPEIO1aBaTeIeM.

7. Ilpu 3ammute KP cTyneHT nomkeH ObITh TOTOB /1aTh MOSICHEHUS 110 CYIIECTBY pPEIICHUS
BBIIaHHBIX 3aJa4.

8 MarepuajbHO-TeXHHYECKOe ofecrevyeHne, HeoOXoAuMoe J1JIs1
OCyILIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLEcca MO JUCHHUILUIUHE (MOTYJIIO)

8.1 JluneH3HOHHOE H CBOOOIHO paclpocTpaHsieMoe MPorpaMMHoe odecrieueHue,
HCII0JIb3yeMoe NPH OCyllecTBIeHUN 00pa30BaTeIbHOIO Nporecca
10 JUCIHUINIHHE

YHUBepCUTET 00eCIIeYeH HEOOXOIMMBIM KOMILJICKTOM JIMIICH3HOHHOTO M CBOOOJIHO pac-
MPOCTPAHSIEMOT0 MMPOTPAMMHOTO OOCCIICYEHUs, B TOM YHUCJIC OTEYCCTBCHHOI'O IPOHM3BOJICTBA.
CocTtaB MporpaMMHOro o0ecrieueHust, He0OOXOJMMOTO JJIsi OCBOSHHSI IUCIUILINHBI, IPUBEICH HA
caiite yHuBepcurera WWW.Knastu.ru / Haw ynusepcumem / Obpaszosanue / 22.03.02 Memannyp-
eus / Pabouuii yueonwiil nian / Peecmp 110. B Tabnuie npeacTaBieH NepedeHb UCIOIb3YeMOro
POrPaMMHOTO O0ECTICUCHUSI.

HaumenoBanue PexBU3HTHI / yCITOBUS UCTIOIH30BAHUS
I1O
OpenOffice CBoOoIHAS TUIIEH3USI, YCIOBUS UCTIOIB30BAHUS 110 CChLIKE:

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

OnlyOffice CBobosHas TULEH3US, YCIOBHS UCIIOIb30BAHUS 110 CChUIKE:
https://www.onlyoffice.com/ru/download-desktop.aspx

8.2 YueOHO-1a00paTOPHOE 00OPY/OBAHHE

HaumenoBanue ayauropuu (11abopatopun) Hcnons3zyemoe o0opyioBa-
HUe

JlaGopaTopus MEXaHUKU M TEPMOJIUHAMMKH, HJIEKTPU-YECTBA U JlaGopaTopHbIe CTEH b

MarHetrusma

JlaGopaTopust oNTUKHN B (PU3UKHK TBEPAOTO TEIa JlaGopaTopHbIE CTEH/IBI

KomneroTepHslit kiace (Meana) [IepconasibHBIE KOMITBIOTE-
pHI

8.3 TexHHYecKHe U 3JIEKTPOHHbIE CPeCcTBA 00yUYeHHUsI

IIpn mpoBeneHMM JIEKIMOHHBIX M IPAKTUYECKMX 3aHATUN MCIONb3YETCs ayJuTOpuUs
416-1, obopymoBaHHAsI CTAIMOHAPHBIM TPOEKTOPOM ISl OTOOpaskeHHs mpe3eHTarwmii. Kpome
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http://www.knastu.ru/

TOTO, TIPH TPOBEJCHUH JICKIIUH W MPAKTUYECKUX 3aHATUNH HEOOXOAUM KOMIIBIOTEP C YCTAHOB-
JICHHBIM Ha HEM Opay3epoM U MPOrpaMMHBIM O0OECHeUYeHHEM I AEMOHCTPAlUU Mpe3eHTalnH.
st peanuzanuy AUCUMIUIMHBI TOJITOTOBJICHBI CIICYIONINE MPE3EHTAIUU:

1. UccnenoBanue paboThI TEIIOBOM MammiHbl CTHPIIUHTA.

2. V3yueHue 31eKTpOMarHuTHOTO MOJIS.

3. HabnroieHue BOTHOBBIX SIBICHUM (Ha MpUMeEpPEe MPSIMOIMHEHHOTO PaclpoCTPaHEHUS BOJIH

CBY-nuamnasoHa.

4. UccnenoBanue paboTel nHTEpdepoMerpa MaiikenbcoHa

5. Onpepenenue nocTosiHHOM BuHa.

6. Koncrantel Mukpomupa (rocrosiaaas [lnanka).

Jnst nabopaTOpHBIX 3aHATHI HCIOJB3YEeTCS ayAUTOpHUs, OCHAIIECHHAs O00OpYIOBaHUEM,
yKa3aHHBIM B TaOI. 11. 8.2.

[TomereHust AJisi CAMOCTOSTENIbHON paOOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO OJIKJIIOUEeHHS K ceTH «VIHTepHeT» U JOCTYNOM K 3JEKTPOHHOU HH(POPMAIIMOHHO -
oOpazoBatensHOi cpene KHAT'Y:

- 3a11 ’nekTpoHHoi nHpopmanuu HTb KHAT'Y;,

- KOMIIBIOTEPHBIC KJIACCHI (DaKyIbTeTA.

9 MHHble cBeaeHus

MeTtoauyeckue peKOMeHAALNHU 110 00y4eHHIO JIUI] C OTPAHUYEHHBIMH BO3MOKHO-
CTSIMHU 3/10POBbSI 1 HHBAJU/I0B

OcBoeHMe NTUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbSI
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMHU OOYYaIOIIMMUCS, TaK U B OTACIBHBIX
rpymmnax. [IpenmonararoTcs cienuaibHble YCIOBHS JUISI TIOTYYEHUST 00pa3oBaHus 00yJarOIIM -
Csl C OTPAaHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-TieTarorn4eckiii COCTaB 3HAKOMHUTCS C IICUXOJIOT0-(PH3UOIOTHICCKUMU
OCOOCHHOCTSIMU OOYYaroNMXCs WHBAIUIOB U JIUIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU 30DO-
Bbsl, MH/IMBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTalii WHBAIHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILIECTBIISETCS JOMONHUTEIbHAS MOANEPKKA MPErnoAaBaHus ThIOTOPAMU, TCHUXO-
JIoTaMH, COIIMaJIbHBIMH paOOTHUKAMU, MPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHU ¢ METOIUYECKUMHU pekoMeHaaussMu MunoOpaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mpearnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTaluu ¢ LeNbl0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyaeHueckoi rpynmne. [Tonbop u
pa3zpaboTka yueOHBIX MaTepUaioB MPOU3BOAATCSA C YUE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (OopMax: ayAHalbHOM, BU3YalIbHOW, C MCIOJB30BAHHUEM CHEIHATbHBIX TEXHUYECKHX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiumebl unamMu ¢ OB3 ocymiecTBisieTcss ¢ UCHOJIB30BAHUEM CPENICTB
0o0ydeHusl 00ILEero M crenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTMBHOIO MCIIOJb30-
BaHUs). MarepuaabHO-TEXHUUYECKOe 00ecrieueHHe MpeycMaTpUBaeT MPUCIIOCOOIEHHE ayIuTO-
puii k Hyxaam jmi ¢ OB3.

dopma IpoBEIEHUS aTTECTALUU ISl CTYCHTOB-UHBAJIUIOB YCTAHABIUBACTCSA C YUETOM
WHIUBUIYAIbHBIX TMICHX0(pU3NIeCKUX ocoberHocter. s ctyaenToB ¢ OB3 nmpexycmarpuBaet-
cs1 TocTymHas popma MpeIoCTaBICHUs 331aHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WM DJIEKTPOHHOM ¢(opme (s JULl € HapyUIEHUSIMH OIOPHO-
JBUTATENLHOTO alapara);

* B IIe4aTHOM (hopMe WIIH DIIEKTPOHHON (opMe C YBETUUEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSIMH CIIyXa, peyuu, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCAYX (IUIsl JIUI] C HApYIICHUSIMH 3PEHUs).
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CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [l TakuX CTyIEHTOB MpeayCMaTpUBAETCS AOCTYIHas Gopma MmpeaocTas-
JIEHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* HIUCbMEHHO Ha Oymare uiu HabOpoM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUL] C HAapyLLEeHH -
MU CllyXa, peuHn);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCUCTEHTa ([UIs
JIMI] C HApYLIEHUSIMU OIIOPHO-/IBUTaTEJIBLHOTO allapara);

* YCTHO (151 JIULL ¢ HApYLIECHUSMHU 3PEHHUs, OIIOPHO-ABUIaTEIbHOIO allapara).

[Tpu HEOOXOaMMOCTH ISl O0YHAIOIIUXCSA C HHBAJIHIHOCTHIO MPOLIEAYPa OLCHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

18



