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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 oOpa3oBanus U Hayku Poccuiickoit @eneparuu 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 MOHATHUSMHU, 3aKOHAMHU U TCOPHSIMH KJIac-
CUYECKON U COBPEMEHHOM (DH3HKH, a TaKkKe MeToJaMH (U3UYECKOTo Ucclie-
JIOBAHUSI.

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

O3HakoMJICHME C COBPEMEHHOW HAay4YHOW ammaparypou, (hOopMHpOBaHHE
HABBIKOB MPOBECHUS (PU3MIECKOT0 IKCIIEPUMEHTA, YMEHHUE BBIJACIUTh 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 JBMXKEHUs, [[MHaMuKa MOCTYNaTelbHOTO W Bpalla-
TEIbHOIO JIBUYKEHUS, 3aKOHbI COXPAHEHUs MMITYJIbca U 3HEpruu. MexaHu-
yeckas sHeprusi. Pabora, Tsrorenue. DneMeHTbl TEOPUH MOJS. DIEMEHTHI
MEXAHUKH KUAKOCTEH, DJIEMEHThI CHEIHaIbHON TE€OPUHU OTHOCUTEIBbHOCTH,
dusnueckue OCHOBbI MEXaHUKHU

Pa3znesn 2 OcHOBBI MOJIEKYJISIDHOI (PM3UKH W TepMOAMHAMUKHU: More-
KYJISIpHO-KUHETHYECKas TeopHsl HjeanbHOro rasa. ONbITHbIE 3aKOHBI HJiE-
anbHbIX ra3oB YpaBHeHue Kiamnelipona-MenneneeBa, Cratuctuueckue 3a-
KOHBI MOJIEKYJIApHOM (U3UKHU. SIBIIEHUS NepeHoca B TEPMOAMHAMUYECKHX
HEpaBHOBECHBIX cucTemax, [lepoe Hauano tepmoauHamuku. [Ipumenenue
HEepBOro Hayajga TEPMOJMHAMMKH K M3ompolueccam, Bropoe Hauano tepmo-
JUHAMHUKU. DHTponus. TenaoBble JBUraTead U XOJOAUIbHbIE MAalluHEL, Pe-
asibHBIE Ta3bl, OCHOBBI MOJIEKYJIAPHON (PU3UKU U TEPMOJIMHAMUKHI

Pa3nen 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 M KOHJIEHCaA-
TOpOB. DHEprusi U 00bEeMHasl IIOTHOCTh SHEPTUU 3JIEKTPUUYECKOTO MO,
IToCTOSIHHBIN ANEKTPUYECKUI TOK, €r0 XapaKTEPUCTUKHA U YCJIOBHS CYILe-
CTBOBaHMs. 3aKOHBI TOCTOSTHHOTO TOKa, JeKTpocTaTuka. [1ocTOsHHBIN TOK
Pa3nesn 4 JDnexkTtpomarHeTu3mM: MarHuTHoe IoJie U €r0 OCHOBHBIE Xapak-
tepucTuku. 3akoH buo-Capapa-Jlamaca. [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 S Koseb6anusi u Bosnbl: CBOOOIHBIE HE3aTyXalOIINUE 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, KosiebaHus 1 BOJIHBI

Pa3znen 6 Onruka. KBantoBasi npupoaa usiaydeHusi: 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 Bojaopoja 1o bopy, DieMeHTbl KBAHTOBOM MEXAaHUKH,
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 YaCTHIIbI, KilacCupuKa-
1S 3JIEMEHTAPHBIX YacCTHII, DJIEMEHTHl (PU3UKHA aTOMHOTO SApa M 3JIEMEH-
TapHBIX YaCTHUIL

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUSs MO AUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUS] KOMIIeTeH Ui

ITponecc n3yuenus qucuuiuivHbel «Pu3KKa» HalpaBieH Ha (OPMHUPOBAHUE CIIEIYIOILUX
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-
MaTHYECKHUE 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 COXPAaHEHMs 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 BaKHEHIHMX ¢usnye-
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; - 3alUCHIBaTh YPABHEHMSI IS
¢u3NYeCKUX BEIMYUH 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 METOJIbI (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-
HUU 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 GopMUPOBAHMS KOMIETEHIIMH) OTPaXKEHO B cxeme hopMupo-
BaHUs KOMITCTEHIIUH, TIPEJCTABIICHHON B OKyMeHTe OIIEHOYHBIC MaTepUaibl, Pa3MEIICHHOM Ha
caiite yauBepcutera www.knastu.ru / Ham ynusepcurer / O6pazoBanue / 22.03.02 Mertamnyp-
rusi /OTieHOYHBIC MaTCPUAITHI.

Jucuumnnuna «®Dusnka» 4acTUYHO peanusyercs B (Hopme MpaKTHUUECKON MOATOTOBKH.
[TpakTHdeckasi MOArOTOBKA OPTAaHU3YETCs IMyTEM ITYyTEM BBITIOJTHEHHS JIAOOPATOPHBIX PabOT, BhI-
MOJIHEHUS pacYETHO-TpaduIecKor padoThI.

HucnummmHa «Pu3nka» B paMKax BOCIIHTATEIBFHONW pabOThI HampaBjieHa Ha (GpopMupoBa-
HUEe y 00ydaromuxcss HHPOPMAITMOHHON KYJIbTYpbI, YMEHHUS CAMOCTOSITENILHO MBICIHUTD, 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 colep:KaHHe TUCHUIIIHHBI AJ151 04HOIi (popMBI 00yUeHH S

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 CAMOCTOSITENIBHYIO 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
KuHemaruka noctynareabHOTO U 2 4 4 ) i 5
BpaIllaTeIbHOTO ABM)KEHHUS
JlnHaMpKa noCcTynaTeIbHOTO U 2 4 4 ) i 5
BpAaIllaTEIbHOTO ABH)KEHHUS




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSATEILHYIO 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.
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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

CrarucTrudeckue 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-
TPOCTATHUYCCKOTIO ITOJIA B BAKYyME U
BCIICCTBC

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

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




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSATEILHYIO 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 eppoMarHeTHKN

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

Konrtponsnas pabdora 2 (1o pazze-
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

Pa3gen 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




HanmenoBanue pas3zneinos, TeM U CO-

Bunpl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSATEILHYIO pa-

00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

JepKaHue MaTepuana MUCSI [Tpom.
[Ipaktu- | JlabGopa- HKP aTTecT. CPC
Jlekuuu | dYeckue | TOpHbBIE
3aHATUS | paboTHI
Dy1eMeHTHI U3UKHA aTOMHOTO SApa 2 2 - - - 6
DneMeHTapHBIC YaCTUIIBI, KJIACCH- 2 9 i i i 6
(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

o JTUCHUIIJINHE

* peanu3syercs B popMe MPaKTUYECKOW MOATOTOBKH

5 OueHoYHbIE CPeACTBA /1JI51 MPOBeIEHUS TEKYIEero KOHTPOJISI U
NMPOMEKYTOYHOM aTTeCTAlUM 00YYAIOIIUXCS N0 JUCHUILIMHE (MOAYJII0)

@®OoHIBI OIEHOYHBIX CPEJACTB JUIS MPOBEICHHS TEKYIIEro KOHTPOJS YCIEBACMOCTH W
IPOMEKYTOYHOM aTTECTAIMU OOCYXIAI0TCS W YTBEP)KIAIOTCSA Ha 3acemaanuu kadeapsl. [los-
HBIH KOMIUIEKT KOHTPOJIbHBIX 33JJaHU HIIH MHBIX MaT€PHUaIOB, HEOOXOIMMBIX JIJISl OI[CHUBAHUS
pe3yabTaTOB OOyUYCHHUS IO NUCHHILIMHE (MOIYIIIO) XpaHUTCS Ha Kadeape-pa3padoTuuke B Oy-
Ma)KHOM WJIH 3JICKTPOHHOM BHJIE, TaK:Ke (POHBI OIIEHOYHBIX CPEJCTB JAOCTYIIHBI CTYICHTaM B
JUYHOM KaOMHETe — pasles yueOHO-meroandeckoe obecrnieueHue. DOHI OIIGHOYHBIX CPEACTB
JUTS. IPOBEJICHUS TEKYILETO KOHTPOJIS YCIIEBAGMOCTH U TIPOMEKYTOYHON aTTECTAllUU MPE/ICTaB-

neH B [Ipunoxenun 1.

6 YuedHO-MeTOAMYECKOEe M HMHPOPMALIMOHHOE 00ecTiedeHHe TUCIUTITNHBI

(MmonxyJis)

6.1 OcHoBHasi ¥ 1O0NOJHUTEJILHAS JUTEepaTypa

IlepeueHp pekOoMeH1yeMON OCHOBHOI M JOMOJHUTEIBHOM JIMTEpaTyphl NMpEACTaBIEH Ha
caiite yauBepcutera WWw.knastu.ru / Harmr yausepcuret / O6pazoBanue / 22.03.02 Meramtyp-
rust / Pabounii yueOHbIN muiaH / PeecTp nutepaTypsbl.

6.2 MeToauuecKkue YKazanusd Jist CTYAEHTOB 110 OCBOCHHUIO JUCHUIIJIMHBI

1. M.C. I'punkpyr, E.1. Tutopenko, FO.U. Tkauena. JlabopatopHbIii TPaKTUKYM 10 (HU3U-

ke. Yue0. mocobue. - Komcomonbck-Ha-Amype: [OYBIIO «KHAT'TY», 2011. 146 c.

2. A.A. Bakymok, H.A. Hoeropomaos, FO.1. TkaueBa. KOHTpOJIbHO-pacUYeTHBIC MaTEPHAIIBI
no ¢usuke (OcHoBHble (¢usndeckue ¢Gopmynbl. KoHTponbHBIE pabOTHI, pacyeTHO-
rpaduueckue 3agaHus U TecThl). Yued. nmocodue. — Komcomonbsck-Ha-Amype: ®I'bOY
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3. TleperoemoBa, M. A. MeTtonuyeckue yka3zaHUsl 1 KOHTPOJILHBIC 3a/IaHUS IS CTYICHTOB —
3a0YHMKOB MHX. — T€XH. cmell. By30B — KomcoMonsck — Ha — Amype: ®I'BOY BIIO
«KHAI'TY», 2012. — 58 c.

6.3 CoBpemennblie npodeccuoHaTbHbIE 023bI JAHHBIX H HH(OPMALIMOHHbIE
CIIPAaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NP 0CYLecTBIeHUH 00pa30BaTeIbHOI0
npouecca no JTUCHUIINHE

Kaxxnomy obywaromummycst odecriedeH noctymn (yIaleHHbBIH JOCTYIT), B TOM YUCJE B CIY-
yae MPUMEHEHHUS DJIEKTPOHHOTO OOY4EHHUs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM, K
COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JaHHBIX W WH(POPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJIIOUEH JOTOBOP.

[lepeuenb peKOMEHIyeMbIX TPOPECCHOHATBHBIX 0a3 MaHHBIX W WH(GOPMAIIMOHHBIX
CIPABOYHBIX CHCTEM IPEACTABIICH Ha caiiTe yHHUBepcuTeTa WWW.Knastu.ru / Hamr yausepcurert /
Ob6pazoBanue / 22.03.02 Metamnyprust / Pabounii yueOunsiii mutan / Peectp 3bC.

AxrtyanbHas HHGOpMAIUS M0 3aKJIFOUYEHHBIM Ha TeKYIIUIl yueOHbIN roJl JOroBopam Mmpu-
BeJicHa Ha cTpanuiie Hayuno-rexandeckoit oubnmmoreku (HTH) Ha caiite yHuBepcurera

https://knastu.ru/page/3244

6.4 Ilepeyenb  pecypcoB  MHGPOPMALHOHHO-TEJIEKOMMYHHUKANIMOHHON  ceTH
«HTepHEeT», HEOOXOAMMBIX /1JIsl OCBOECHHS TUCIHUILTUHBI (MOIYJIs1)

Ha crpannne HTH M0XHO BOCHOJIB30BaThCS MHTEPHET-PECYPCAMHU OTKPBITOIO JOCTYMa
M0 YKpPYIMHEHHOU rpymnme Hampasnenuid u crenuanbHocteil (YI'HC) 22.00.00 Texnonoruu ma-
tepuanoBYI'HC:

https://knastu.ru/page/539

Hazpanue caiita DJIeKTPOHHBIH ajpec

EcTecTBeHHO-HAYUYHBIN 00pa30BaTEIbHbII
noprai ¢penepanpHoro noprana «Poccuiickoe | http://en.edu.ru

o0Opa3oBaHUE»
Hayunas snextponnas oubnmorexa «Kubep- http://cyberleninka.ru
JICHUHKa»
dusuka st BeexX https://questions-physics.ru
https://open-
Buneonekuun dusrexa: gsexkropuit MOTU education.net/academic/university/videolektsii-

fizteha-lektorij-mfti/

7 OpFﬂHHI}ﬂHHOHHO-HGI{ﬂFOFH‘IGCKI/Ie yciaoBusi

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUCaHUeM Yy4eOHbIX 3aHATUH. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBoei MHAMBHAYaTbHON 00pa3oBaTeNbHON TpaeKTOpHH O0Oyuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANISCTBYIOMET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarolie-
rocsi OT HEOOXOJUMOCTH UX MOBTOPHOTO OCBOEHUSI.

7.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

YueOHbIi nponece mnpu npernoaaBaHu Kypca OCHOBBIBACTCA Ha UCIIOJIB30BAHUU Tpaldu-
IOWUOHHBIX, MHHOBAIIMOHHBIX H I/IH(I)OpMaHI/IOHHI)IX O6p330BaTeJ'H)HBIX TEXHOJIOTHH. Tpa)II/IHI/IOH-
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HBIC 06pa30BaTeanLIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CCMHUHAPCKUMU (HpaKTquCKH-
MH) 3aHATHAMU. VIHHOBalMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM MpoBeaeHus 3anatuil. Mudopmanmonusie
o0pa3oBaTe/IbHbIE TEXHOJIOIMH PEATU3YIOTCS IYyTEeM AaKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZCHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI cpefe.

7.2 3aHATHA JeKIUOHHOI'0 THUIIA

JIEKIMOHHBIN KypC MpeanoaracT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOrO IJIaHa.

Ha niepBoii iekuuu j1ekTop 00s13aH NPEeAYNpPEeaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
06a30BOMY y4eOHHMKY (YueOHUKAM, y9€OHBIM TTOCOOUAM) OyIeT POUYUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOoJbIIM 00beM MHpOpManuu U 0OecreunBaTh
6onee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSTEIIEHOE U3yUeHHE MaTepHaia.

7.3 3aHATHS CEMHHAPCKOI0 THNA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H ETAMU3AUIO JIEKIIHOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/ieIbl.

OcHoBHO# (hopMOY TTPOBEJICHUS CEMHUHAPOB SIBISIETCS 00CYX/IeHHe Hauboee mpooieM-
HBIX ¥ CIIOKHBIX BOIIPOCOB IO OT/IEIBHBIM TEMaM, a TaKke pa3dop NMPHMEPOB U CUTYyalMd B
ayJIMTOPHBIX YCJIOBUSAX. B 00s3aHHOCTH IMpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJIbTHPOBAHKE CTYJCHTOB IO COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOTIPOCHI, MIPeIaracMble PenoaaBaTeneM;

* y4acTHe B JUCKYCCHAX;

* BBINIOJTHEHHNE POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME TPENOABATEIO B IPOBEICHNUN 3aHATHIA.

OtBeT 0yKEH OBITh APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJICPIKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaapl U ONIIOHUPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHajioM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHuE 3aJaHUH, BBHIIOJHEHHBIX Ha CEMHUHApCKOM 3aHATUHU, BXOJUT B HAKOIUICH-

HYIO OLICHKY.
7.4 CamocTtosiTeqibHAs pa0d0Ta 00y4aIOIMXCH MO JUCUUILTHHE (MOTYJIIO)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHANPAaBIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUi 0e3 HEeMoCpeICTBEHHOI0 y4acTusl Mpernojia-
BaTelsl, XapaKTEepU3YIOIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB AESATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHON pabOTHI:

* CUCTEMAaTH3alMsl U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne U pacliipeHne TeOPeTUIeCKUX 3HAaHUH;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIIHIO,
CIEUAJIBHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBIIIJIEHUS, TBOPYECKON MHULIMATUBBI, CIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;
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* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MWHAWBUIYAIBHO WM IPYNIAMH CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKH.

TexHoorust OpraHu3ay CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE HH(POPMAIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSATEIBHOM pPabOThl CTYIAEHTOB MOXKET
NPOXOJUTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (opme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOSATENIBHOM paboTe Kak K HauBaKHeHIemy
CPEACTBY 3aKPEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHUsI OIIPEIeICHHbIX HABBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypHI.

1.5 MeToauuyecKue PEeKOMEHIANHA JIsL Oﬁy‘lalOHll/IXCﬂ M0 OCBOCHHIO TUCHHUIIIIMHBI

[lpy u3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pa3HO BBHIMOIHATH CIEAYIOIINE
pEKOMEH/1aluu:

1. 3yuenne yuyeOHOM TUCIUTUIMHBI JJOJDKHO BECTHCH CUCTEMAaTHYECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszaesna no ydyeOHUKY MIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHAYETCS IO MaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACIICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOJHEHUIO OTUYETOB MO MPAKTUYCCKUM 3aHSATH-
SM ¥ UHJMBHlyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bes TemMaTnka BOTIPOCOB, M3YYaeMBIX CaAMOCTOSITEIBHO, 33/1a€TCA HA JISKIUSAX MPEero-
naBaresneM. MM jke 1aroTcsi HCTOYHHMKH (B MEPBYIO Oo4yepe/ib BHOBb U3/JaHHBIE B IIEPUOIUUECKOM
HAYYHOI JuTeparype) Ui 0ojee AeTaIbHOTO MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

[Tpu camocTosTenbHON popaboTKe Kypca 00yJarouecs 10JKHbI:

* IPOCMATPHUBATh OCHOBHBIE OTIPE/ICICHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIGKLIMOHHOM 3aHSATUU MaTepual U JIONOJHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TEME JIMTepaTyphl;

* U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATh T€3UChl, aHHOTALIUU ¥ KOHCIIEKThI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAaMOCTOSITEJILHO BBIMOJIHATH 33/1aHUs, AaHATOTUYHbIE MTpe/laraéMbIM Ha 3aHATHAX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEICTB.

7.5.1 MeToauyeckne yKazaHusi Npu padore HAJ KOHCIEKTOM JIEKIIUH

B xone neKIMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIIEKTUPOBAHHE Yy4eOHOTO MaTepua-
na. OOpamate BHUMaHue Ha (OPMYITUPOBKH 3aKOHOB, PACKPBIBAIOIIME COAEPKAHHE TEX WU
WHBIX (DU3UYECKUX SIBJICHUH U TpoIieccoB. JKemaTeIbHO OCTaBUTh B pabOUMX KOHCIEKTaxX MOJIs,
Ha KOTOPBIX MOYKHO JI€NaTh MOMETKH U3 PEKOMEHOBAaHHOM JIMTEPATyphl, NOMOIHIIOUIME MaTe-
pHYa mpoCIyIIaHHON JIEKIIMH, a TAKKE TTOTYEPKUBAIOIINE 0OCOOYIO BaKHOCThH TE€X WJIU UHBIX TE€O-
PETUYECKUX TOJIOKEHUI.

[Ipu pabote HajJ KOHCIEKTOM JIEKIMA HEOOXOAMMO MPOYUTATh U3JIOKEHHBIN MaTepua
MpenoiaBaTesieM, a TaKkyKe MPOYECTh COOTBETCTBYIONIME pa3Jielbl PEKOMEHI0BAHHOIO Mpeno/jia-
BareyeM ydeOHHUKa, NI ’TOTO MOYKHO MCIIOJIb30BaTh Memoouueckue ykazanusa 2, 3 (n. 8.1).

B mporiecce u3yueHuss KOHCIIEKTa U JOMOJHUTEIBHON JTUTEpaTyphl 00paTUTE BHUMAHUS Ha
OTIpeIeJICHUsI OCHOBHBIX (PM3MUYECKUX BEIMYMH M MX pa3MepHocTel. [[OBTOPUTH OCHOBHBIC SIB-
JICHUS] U 3aKOHBI, KOTOPBIE OMHUCHIBAIOT STHU sIBIeHUA. Ecnu kakue-nub0 3aKOHOMEPHOCTH H
(bopMyIIBI, CBA3BIBAIONTNE (PU3MUECKUE BEIMUYUHBI UMEIOT BBIBOJI, TO HEOOXOAUMO U3YYHTh STOT
BBIBOJI 10 KOHCIIEKTY WJIM MO y4eOHUKY. PekoMeHIyeTcs Takke B KOHIIE M3YYCHHs] KOHCIIEKTa
MIPOBEPUTH ce0s1 HA 3HAHWE U TTOHMMAaHHE OCHOBHBIX (DM3UYECKUX BEIHYUH, (POPMYJ U 3aKOHOB
10 U3y4aeMOU TeMeE.

11



7.5.2 MeToanueckue yKa3aHUs 10 CAMOCTOSTEIbHOM padoTe HA/l M3y4YaeMbIM MaTe-
PHMAJIOM H NP NOATOTOBKE K MPAKTHYECKUM 3aHATUAM

[Tpu mOATrOTOBKE K MPAKTUUECKOMY 3aHATHIO HEOOXOIUMO H3yYHTh TEOPETUUECKUN MaTe-
pHal, COOTBETCTBYIONIMI MPAKTHYECKOMY 3aHSTHIO, 110 KOHCIIEKTY WJIH YUYCOHHKY PEKOMEH]IO-
BAaHHOT'O TPENOIaBaTEIICM.

Ocoboe BHMUMAaHUE CIIEAYET YACIUTh OCHOBHBIM (DPU3UYECKUM SIBJICHUSM M 3aKOHaM, OIH-
CBhIBAKOIIINM 3THU SIBJICHUA. HCO6XOI[I/IMO IMPOBCPUTH OIIPCACIICHUA (bI/I?;I/I‘-IeCKI/IX BCJINYHH, BXOOA-
IIMX B 3TH 3aKOHBI, & TaK)Ke UX pazMepHocTH. Clenyer Takke MOBTOPUTH (POPMYIIbI, OTIMCHIBA-
HOMUC U3y4YCHUC (1)I/I3I/I‘I€CKI/IX BCJIMYMH B 3aBUCHUMOCTU OT MCHAIOIIUXCSA IapaMCTPOB. ITones3no
TaKXe MO0 33JaYHUKy MPOCMOTPETh MPUMEPHI THIIOBBIX PEIICHHNA (U3UYECKUX 3a7ad, OTHOCS-
IUXCS K JaHHOU TeMe. JJist 3TOro Mo>XKHO HCIOIb30BaTh Memoouueckue ykazanus 4, 5 (n. 8.1).

7.5.3 MeToau4yeckue yKa3aHusi 110 BbINIOJTHEHHIO J1a00paTOPHOI padoThl

Jist BeIONTHEHMST Ta00paTOPHOI pabOTHl HEOOXOIMMO UCIIONIB30BaTh MenooudecKue yKa-
3anusa 1 (n. 8.3) U3y4uTh U NPUMEHUTH CIEIYIOLIUE PEKOMEHOAUUU, TAK KAK ONUCAHUE K KaxX-
noi 1abopaTtopHoOil paboTe BKIIOYAET B cedsl cieayroue naparpadsi:

1. Lenb pabotsl. [Ipubopsl u MpUHAIIEKHOCTH.

2. Beenenue.

3. ®u3nyeckrue OCHOBBI IKCIIEPUMEHTA.

4. Tlopsiiok BBIIOTHEHUS paOOTHI.

5. Bonpocs! 115 1onycka.

6. IIpoTokon n3mMepeHu.

7. TecT Ai1d 3alIATHL.

B nepsom maparpade mocraBieHa yenp 1a60pamopHol padomsl N TIEPSUUCIICHBI TIPU-
HA/JICKHOCTH, HEOOXOAUMBIE sl BHITTOJIHEHUS JTa00paTOPHOM paboTHI.

B 66edenuu w3noxeHnl M3ydaeMble 3aKOHBI, OTPEICIICHBI (U3NYCCKUE BEIIMYUHBI U HX
B3aMMHasl 3aBUCUMOCTb.

OOyyaroniemycsi He0OOXOJIMMO BHUMATENbHO U3YUUTh «Duzuueckue 0CHOBbl IKCnepu-
Menmay, Te ONKcaHa YKCIIEPUMEHTANIbHAs YCTAaHOBKA U MPUBE/IEHA CXEMa. 3€Ch e pelIaeTcs
dbuszndeckas 3aaya s OnpeIeseHrs HCKOMOW BEJTMYUHBI.

[Tocne u3ydeHus nopsaoka evinojaHeHus PadbOThl CTYNEHT JOJDKEH MPEICTaBIATh JKC-
MEePUMEHT B 1I€JIOM, 3HaTh, KAK U B KaKOW MOCIEAOBATEIILHOCTA MU3MEPSIOTCS (pU3nyeckue Be-
JTUYUHBI.

s nomycka k pabote HEOOX0IMMO OTBETUTH Ha «Bonpocel 014 donyckay.

[Ipu mpoBeeHUH IKCIIEPUMEHTA JaHHBIE BCEX U3MEPEHUM HYXHO BHeCTU B «IIpomokon
U3MepeHuil» B COOTBETCTBUU C €ro (opMoil M mopsAIKoM paboTel. B mpoTokone m3MepeHuii
MPOBOSTCS TAK)KE BCE HEOOXOAMMBIE PacUEThI.

st moctpoeHust rpaikoB B MPOTOKOJIAX UMEETCSI MIJUTUMETPOBAs CETKA.

[Tocne ToOrO, KaK BBHIMIOIHEHO 33/1aHKe K Ja00paTOpHOI paboTe, HYKHO CAENaTh BHIBOIBI U3
MIPOJIETTAHHOTO IKCIIEpUMEHTa. BBIBOIBI BKIIFOYAIOT B CeOsI:

- aHaJIM3 MOJYYEHHON 3aBUCUMOCTH BEJIMYUH U COOTBETCTBHUE €€ HCCIIEYEMOMY 3aKOHY;

- CpaBHEHHWE JKCIEPUMEHTAIHHOTO 3HAYCHUS (PU3UYECKON BEIWYUHBI C TEOPETHUECKUM
3HAYCHHEM;

- aHaJM3 YCJIOBHUH SKCIEPUMEHTa W BO3MOKHOCTEH MX W3MEHEHUS C IENbI0 YBEITUUYCHUS
TOYHOCTH U3MEPEHUH U BBIYUCICHUS UCKOMOU (PU3MUECKOI BEINYNHBI.

Onucanne mabopaTOpHON PabOTHI 3aKAHUMBACTCS Miecmom 01a 3awjumel. [IpaBunbHbBIC
OTBETHI Ha BOMPOCHI TECTA CBUJECTENHCTBYIOT 00 YCBOCHUH TEOPETHUECKOTO MaTepuasia JaHHON
1abopaTOpHON pabOTHl M YCTICIITHOM €€ BBIITOJTHEHUH, YTO SIBIISIETCS 3aJI0TOM IMOJTyYEHHUS 3a4eTa
1o ATOM paboTe.

12



7.5.4 MeToanueckue yKa3aHUs M0 BbINOJHEHUI0 KOHTPOJbHOM padoThI

K BeimonHeHuto koHTposibHOU padboThl (KP) mo kaxmomy pazaeny GU3MKUA CTYIEHT, 00Y-
YAOIIUNCS 1O Kypcy 001mel GU3NKH, MPUCTYIAET TOIBKO MOCIIC U3YUCHHSI TEOPETHUECKOTO Ma-
Tepuasa, U3JI0)KEHHOTO MPENoJaBaTesIeM WM U3yYEHHOT0 CaMOCTOSITEIbHO COOTBETCTBYIOIIETO
JTAHHOMY pa3feny (pU3HKH.

[Tpu Boinonuenuu KP cTyaeHTy HEOOXOAMMO PYKOBOACTBOBATHCS CIICIYIOIIUM:

1. KP BeIonHSIETCS YepHUIAMHU B OOBIYHOW IIKOJBHOW TETpaju, Ha OOJOXKKE KOTOpPOi
MIPUBOAATCS CBEACHHS MO HOpMaTuBHOMY aAokymeHTy PJI ®I'BOY BIIO «KHAIT'Y» 013-2016.
«TekcroBble cTynen4yeckue padotel. [IpaBuna odopMiaeHUS.

2. YcnoBus 3anau B KP nmepenuceiBaroTCs MOTHOCThIO 0€3 cokpamieHuid. st 3aMeuaHuid
IpenojaBaresis Ha CTpaHULax TETPagu OCTaBIISIFOTCS MOJISL.

3. Ilpu Bemoanenun KP HeoOXomuMmo 3ammcath KpaTKOe YCJIOBHE 3anadd. B pemeHun
TpeOyeTcst MPUBECTH OCHOBHBIE 3aKOHBI M (JOPMYIIBI, HA OCHOBAHHH KOTOPBIX MPOHU3BEICHO pe-
nienue (¢ noscHeHusMu). [Ipy HanMUMK BEKTOPHBIX BEJIUYUH U KOOPAUHAT BBIMIOJIHSAETCS PUCY-
HOK, COJICp AINil 3TH BEJIMYMUHBI. B KOHIIE peleHus 3aJaud MpOBEPSIETCS Pa3MEepPHOCTh MCKO-
MO (pU3NUeCKON BETMUMHBI U 3alMCHIBACTCS OTBET.

4. B xonue KP yka3biBaeTcsi, KaKuM y4eOHMKOM WJIM Y4€OHBIM ITOCOOMEM CTYAEHT MOJIb-
30BaJICsl MPU BBIMOJTHEHUU PabOTHI (Ha3BaHUE yueOHUKa, aBTOP, TOJ U3/1aHuUsA).

5. Homepa 3aa4, KOTopble CTYAEHT JOJIKEH BKIOUUTH B cBOt0 KP omnpenenstorcs no yka-
3aHHBIM TaOIUIIaM BapUAHTOB B METOJIMYECKOM MOCOOMH, BhIJAaBaeMOM mpenoaaBarenem. Jlis
BoimosiHeHHsT KP HeoOXomumo rconb30BatTh Memoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyneHT nomKeH BICTaBUTh B JIMUHBIN KaOWHET /sl IPOBEPKU MPEIo1aBaTeIeM.

7. Ipu 3ammute KP cTyneHT nomkeH ObITh TOTOB JaTh MOSICHEHUS IO CYILECTBY PEILICHUs
BBIJIaHHBIX 33]1a4.

8 MarepuajbHO-TEXHHYECKOE 00ecneyeHne, He0OX0IuMoe I
ocyliecTBJIeHHs 00pa30BaTeIbLHOIO NPoLecca Mo AUCHMILINHE (MOIYJII0)

8.1 JIuueH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrnedyeHue,
HCNOJIb3yeMoe MPU OCYIIeCTBJIEHUH 00Pa30BaTe/ILHOIO Mpoiecca
M0 JUCIHUIIHHE

VYHuBepcuTeT obecredeH HeOOXO0IMMbIM KOMILIEKTOM JIMIEH3MOHHOTO ¥ CBOOO/IHO pac-
IPOCTPAHSIEMOT0 MPOTPAMMHOTO OOECIIEUYeHHUs, B TOM YHWCIIE OTEYECTBEHHOTO IPOM3BO/ICTBA.
CoctaB nporpaMMHOro odecreyeHust, He00XOJUMOTr0 AJIsi OCBOSHHSI IUCIUIIMHBI, IPUBEACH Ha
caiite yHuBepcuteTra WWW.Knastu.ru / Haw ynusepcumem / Obpaszosanue / 22.03.02 Memannyp-
eusi / Pabouuii yueonwviii naan / Peecmp I10. B Tabnuue npeacTaBieH NepedyeHb UCIO0Ib3yeMOro
MIPOrpaMMHOTO 00eCIIeUeHHs.

HanmenoBanme PexBu3uth! / YCIIO0BUA UCIIOJIb30BaAHUA
I1O
OpenOffice CB060,Z[H8.SI JIMICH3M, YCIIOBHA UCITOJIB30BaAHUS IO CCHIIKEC!

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

OnlyOffice CBoboHas TULIEH3US, YCIOBHS UCIIOIb30BAHUS 110 CCHLIKE:
https://www.onlyoffice.com/ru/download-desktop.aspx

8.2 YuebdHo-1200paTopHOE 000pYy/I0BaHHE
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http://www.knastu.ru/

HanmenoBanme aynutopun (1adbopaTopun) Hcnonszyemoe o6opyaoBa-
HUE

Jlaboparopus MEXaHUKU U TEPMOJUHAMUKH, dJIEKTPU-UYECTBA U JlaGopaTopHble CTEHIbI

MarHeTu3ma

Jlaboparopust ONTHKYU ¥ (PU3UKK TBEPIIOTO TEa JlabopaTopHbIE CTEHIBI

KommnbrorepHslii kitace (Meaua) [TepcoHasibHBIE KOMITBIOTE-
pHI

8.3 TexHuYecKHe U YJIEKTPOHHbIE CPeACTBA 00yYeHHsI

IIpu npoBeneHUM JEKIMOHHBIX M HPAKTUYECKUX 3aHATUH HCIHOJB3YETCS ayIUuTOPHs

416-1, obopynoBaHHAsE CTAIMOHAPHBIM MPOEKTOPOM JJIsi OTOOpaskeHUs mpe3eHTtanmii. Kpome
TOTO, NMPHU MPOBEAECHUM JIEKIMHA U MPAKTUUYECKUX 3aHATHH HEOOXOIUM KOMIBIOTEpP C YCTaHOB-
JICHHBIM Ha HEM Opay3epoM U MPOrpaMMHBIM 00ECIEUYEHUEM JJIs AEMOHCTPALUU IPE3eHTALNM.
JUis peanu3anuu AUCUUILIMHBI TOATOTOBIIEHBI CIEAYIOIINE Pe3eHTalUuU:

1. UccnenoBanue paboThl TEII0BOM MaluHbl CTUpIIMHTA.

2. MI3yueHue 351eKTpOMarHuTHOTO TOJIL.

3. HabnroieHue BOJHOBBIX SIBIEHUH (Ha pUMeEpe NPSIMOIMHENHOTO paclpOCTPAHEHUS BOJIH

CBY-nuama3zona.

4. UccnenoBanue pabotsl uHTEpPepoMerpa MaitkenbcoHa

5. Onpenenenue nocTosiHHOM BuHa.

6. Koncrantsl MmukpomMupa (nocrosinuas Ilnanka).

s n1aGopaTOpHBIX 3aHATHI MCIONB3YEeTCs ayIUTOpHs, OCHAILIEHHas 00OpyJOBaHUEM,
YKa3aHHBIM B Ta0I. 1. 8.2.

[ToMerieHust 1151 cCaMOCTOSITENbHON pabOThl OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOH ¢ BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpa3zoBatenbHO cpene KHAT'Y:

- 3a11 3nekTpoHHoN nHpopmanuu HTb KHAT'Y;

- KOMITBIOTEpHBIE KJIacchl (haKynbTeTa.

9 MHuble cBeneHus

MeTtoanyecKkue peKOMEeHAALNH 110 00y4eHHIO JIUI] C OTPAHUYCHHBIMH BO3MOKHO-
CTSIMH 310POBbSI M HHBAJIH/I0B

OcBoeHNe NUCHUILIMHBI 00YYarOIUMHUCS ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMHCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonararoTcs crnenuanbHble YCIOBHS JUISl MOTy4eHUs] 00pa3oBaHUs 00y4aronMMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HAKOMUTCSI C TCHUXOJI0TI0-(pU3UOIOTMUECKUMHU
OCOOEHHOCTSIMU O0YYaroIMXCs MHBAJIKWIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MH/MBUYAIbHBIMU NPOrpaMMaMM peaOMIUTallMi UHBAIHIOB (pu Hamuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAEPKKA MPENnoAaBaHus ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM ¢ METOMYECKHUMH peKoMeHaanusmMu Munoopraayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce NpearnoyiaraeTcsi MCIojib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(i1eKCUBHBIE METO/ABI 00YUYEHHUSI, TEXHOJIOTUN COLMOKYIBTYPHOU peabuIuTaIH C LEeNbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMU CTY/EH-
TaMH, CO3aHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/leHueckon rpymme. [Togbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YYETOM INPEAOCTABICHHS MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELMAIBbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuumnesl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAYeHHS (IIEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHue MpeyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU Js CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUAYAIBHBIX TIcuXopu3ndeckux ocodennocreit. s crynentos ¢ OB3 mpexycmaTtpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

* B TICYATHOM WM OJIEKTPOHHOH ¢opme (ig ALl € HAPYWICHUSIMHU OIOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe ¢ yBeTHMUEHHBIM MIPU(PTOM 1 KOHTPACTHO-
CTbIO (IUIs1 JIML] C HAPYILIEHUSMHU CIIyXa, peuu, 3pEeHus);

* METOIOM YTEHHS aCCHCTEHTOM 3a/IaHUs BCIYX (IS JIUI C HAPYIICHUSMH 3PEHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYUBAETCSA BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTyJeHTOB MpeaycMaTpHBAETCs AOCTyIHas (opma mpeaocTas-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUIL] C HAPYLICHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHHEM YCIYT aCCHCTEHTA (ISt
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUS, OMTOPHO-ABUTATEILHOTO amlapara).

ITpu HeoOXxoaMMOCTH JUIsl 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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