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PaGouas mporpamma IMCHUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- Qenepa’abHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHJAPTOM BBICHIETO OOpPa30BaHUS IO
HarnpaBieHuto moarotoBku 08.03.01 CrpourtenscTtBo  (OakanmaBpuar), YTBEPKICHHBIM TMPHUKA30M
MuHHcTepcTBa HAyKU W Bbiciiero oopaszoBanus Poccuiickoit @enepannu Ne 481 ot 31.05.2017 roxa,
3apeructpupoBanHbiM B MuHrocte 23.06.2017 per. Homep N 47139 (c usm. u gom. ot 27.02.2023-
y4eOHBIM TUTAaHOM (OYHOM, OYHO-3204HON (hopM 00ydeHus) mo HampasieHuro nonarotoku 08.03.01
CTpouTennbCTBO.

Pabouas mporpamma AMCHUIUIMHBI BKJIIOYAeT B ceOs OICHOYHBIE MaTepUaibl JJsi MPOBEACHUS
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu 1no aucuuruivbe (m.7 OueHouHble
Matepuaibl ((POHJ OLUEHOYHBIX CPEACTB) ISl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEXYTOYHOH
aTTeCTaIuu).

Atop: T.A. AcaeBa, 3aB. kadenpoii «MHdopmatnka u WHPOPMAIMOHHBIE TEXHOJIOTHH,
Ps3anckoro mHCTHTYTA ((prmrana) MOCKOBCKOTO MOJTUTEXHUYECKOTO YHUBEPCHTETA
(ykazatp ®UO, yueHyro cTeneHb, y4eHOe 3BaHHEe UITH JI0JKHOCTD)

[Iporpamma on06peHa Ha 3acenanun Kadeapbl «[IpOMBIIUIIEHHOE U IPaXJaHCKOE CTPOUTETHCTBO»
(mpotokon Ne 11 ot 18.06.2025)



1. TIlepeuyeHb MIAHHPYEMBIX Pe3y/JIbTATOB 00y4eHHUS 110 AUCUMILJIMHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM OCBOCHHSI 00pa30BaTeJbHOM NPOrpaMMbl

1.1. Mean ocBoOeHNS TUCHMTIJINHBI

[enpro OCBOEHUS TUCHIUILTAHBI SIBJSIETCS:
- ¢dopMupoBaHHE Yy 00yYarOmMXCsi 00mMEenpodhecCHOHATBHBIX KOMITETEHIIMM, HAMPABICHHBIX Ha

IMPUMEHCHUC CCTCCTBCHHOHAYYHbIX 1 O6H_[CI/IH)KeHepHBIX 3HaHI/II71, MCTOJOB MAaTCMAaTHYCCKOI'0 aHaJIu3a U
MOACIINPOBAHUA, TECOPCTHYCCKOIO H OJSKCICPHMMCHTAJIBHOI'O MCCICIOBAHUSA B HpO(l)eCCHOHaHBHOI;'I

ACATCIIbHOCTH.

1.2. Ilepedyens MuIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHsl 110 JMCHUIITIHHE
B pesymbrate ocBoeHus gucuMIUIMHBL «@®u3uka» |y oOyuwaromerocs —(QOpMHpYIOTCA
yuupepcanbuble komnerenuuu: YK-1. CopaepkaHue yka3aHHBIX KOMIIETEHLUMH M IE€pEYEHb

IUIAaHUPYEMBbIX PE3YJIbTATOB O6y‘leHI/IH M0 JAaHHOM JTUCIIMILIMHE MpcaACTaBJICHLI B Ta6J'II/H_[e 1.

Kon u | Kon 1 HanmenoBanue | Ilnanupyemsie OcHoBanne
HAaHUMEHOBaHUe HHAUKATOPA pe3yabTarThl (IIC) pua IIK
KOMIIeTeHIIUH AOCTHKEHHUS 00y4yeHMs MO JUCHUILINHE
KOMIIeTCHIIUH KOMIIeTCeHIIUH
VK-1 Cucremuoe | YK-1. CnocobGen | YK-1.1. OcyiiecTBisieT moucK
u KPUTUYECKOE | OCYIIECTBISATh IOUCK, | HEOOX0IUMON HH(pOpMaIuy,
MBILLIJICHUE KPUTHYECKUM aHAIU3 U | ONMPAsCh HA Pe3yJbTAThl AaHAIN3a
CUHTE3 HH(OpMalMH, | TOCTaBIEHHON 3a/1auu

MPUMEHSTh CHUCTEMHBIN
MOAXOA JUIsl pelieHust
[IOCTaBJIECHHBIX 33124

VK-1.2. Pa3zpabarbiBaeT BapuaHThI
pelieHus mpoOIeMHON cUTyaluu Ha
OCHOBE KPUTHYECKOIO aHAJIN3a

JIOCTYIHBIX HCTOYHHUKOB
uHpopMauu

VYKBb-1.3. BeibupaeT onTumManbHbIN
BapUaHT peIIeHUs 3a/1auH,
apryMeHTHpYsl CBOM BBIOOD

2 MecTO THCHMILJIMHBI B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbl
Hucumnnmua «®u3nka» BXOAWT B COCTaB JUCHUIUIMH Moaynbs "MaremaTtuyeckue |
ecrecTBeHHO-HayuHble auctuiuinHb"; 08.03.01 - CtpourtenscTso.
Wzyuenne mucuurummHbl «Du3nka» SBISETCS HEOOXOAWMBIM YCIOBHEM U 3(P(GEKTUBHOTO
OCBOGHMS  JUcHUIUIMH:  «TexHudyeckas  MexaHuka», «be3omacHOCTh  JKHM3HEHESATEIbHOCTHY,
«DNEKTPOTEXHHUKA U DIIEKTPOHHUKA» ¥ TUCIHILIHH MPOPECCHOHATHHON HAIIPABICHHOCTH.

Tabnuma 2 — CTpykTypHO-TOTHYecKasi cxema (popMUpPOBAHUS KOMIICTSHITHI

Komnerennus IlpenmecrByrommue Jdannas IHocaenyromme
AUCHHUILIMHBI AUCHHUILUIMHA
YK-1 - MaremaTuka, B 00béme Kkypca | Pusnka «OQNEeKTPOTEXHUKA U
CpeIHE! MIKOJIbI, JIIEKTPOHUKA
- ¢usuka, B 00BEME Kypca «be3omnacHoCTh
CpEIHEH IIKOJBIL. KU3HEACITEIbHOCTH




3. CTpyKTypa M coep:KaHue JUCUHIIMHBI

OOmast TpyIOEMKOCTh JAMCIUTUINHBI
akagemudecknx 4yaca. O0bem maucuuiuinabl «Du3nka» B aKaJeMHYECKHX Yacax C paclpeieleHueM o
BHJIaM YY€OHBIX 3aHATHH yKa3aH B TaOymIe 3 st OUHON GOpMBI OOYICHHS.

«Duzukay

cocraBisieT 8

3a4CTHBIX CAUHUII,

Tabnuma 3 — O6bem auctuIuMHbl «PHu3rKay B aKaAeMHUYECKUX Yacax (111 04HOU PopMbI 00yUeHHUs)

By yueOHbIX 3aHATHIH M padoThI

TpynoemMkocTsb, yac

Bcero Kypc/Cemectp
0byuaromxcs acos 12 213

AyauTopHble 3aHATHS (BCEro) 288 72 72
B Tom umncne:
Jlexuuu 36 18 18
[IpakTrueckue 3aHaTHs 72 18 18
CeMuHapbl
JlaGoparopHbie paboThI 36 36 36
CamocrosiTesbHas padora 144 79 79
o0yuawuuxcs (Bcero)
B Tom uncne:
[TpopaboTka TeM CaMOCTOSATEIBHOM 54 24 4
paboThI
[ToaroToBKa K MPaKTUIECKUM 32 10 4
3aHSATHUSIM
[ToaroroBka k 1a60paTOpHBIM 33 10 )
pabotam
[ToaroToBKa K KOHTPOJIHHBIM 33 10 5
pabotam
[ToaroroBka k 3avery 10
DK3aMeH 72 36 36
Buja npoMexyToYHO# aTTecTanuu
(3au. — 3auer, Ok3. — 3x3ameH, 30 — 9 9
3a4eT C OLICHKOM)
O0mAas TDVA0EMKOCTE B 4Yac 288 144 144

st ThyA B 3E 8 4 4

Tabmuma 3 — O0bem guctumuinHbl «Pu3KKay B akaJeMUYEeCKHX 4Yacax (A7 O4YHO-3a04HOM (hopMbl
oOyueHus)

dopma 00yUeHUs1 — 0OUHO-3209HOM

Bcero Kypc/Cemectp

9acoB 1/2 2/3
AyIUTOpHBIE 3aHATHS (BCETro) 112 56 56
B ToM gnce:
Jlexun 54 14 14
[IpakTnueckue 3aHATHS 54 14 1814
CemuHapbl
JlaGoparopHbie paboThI 54 28 28
CamocrosiTesibHast padoTa 232 116 116

oOy4yarommuxcs (Bcero)

B ToM umncie:




[TpopaboTka TeM CaMOCTOSITEIIbHON 54 24 4

paboThI

[ToaroroBka K NpakTUYECKUM 32 10 4

3aHSITHIIM

[ToaroroBka k 1a60paTOPHBIM 33 10 5

paboram

[ToaroroBka K KOHTPOJIBHBIM 33 10 5

paboram

[ToaroroBka k 3adery 10

DK3aMeH 72 36 36

Buja npomexyToYHOM aTTecTAalMU

(3au. — 3auer, DKk3. — 3k3ameH, 30 — 9 9

3a4eT C OLICHKOM)

O6ma 0EMKOC B 4ac 288 144 60144
1A TPYAOEMKOCTH B 3E 8 4 4

3.1. Conep:xkaHue ANCHHUILUIAHBI, CTPYKTYPHPOBAHHOE MO TeMaM, UIsl CTYAeHTOB OYHOU
dOPMbI OBYYEHMUSA

Pacnpenenenue pasgenoB gucuuiviMHbl  «®Pu3uka» 1Mo BUJaM y4YeOHBIX 3aHATHH M UX
TPYJAOEMKOCTb yKa3aHbl JiIsl O4HOU (hopMbl 00yueHus B Tabmuie 4.
Tabnuua 4 — Paznensl nucuumiuasl «PU3UKa» U UX TPYIOEMKOCTb 110 BHJAaM Y4eOHBIX 3aHATHH (A7
OYHOH (POPMBI O0YUEHHS)

Buabl yueOHbIX 3aHATHI, BKJIIOYAS
Ne Pa3nes qucnuninHbl 2 CaMOCTOSITEIbHYIO PadoTy -
bl
n/n 5 o0yyaromuxcsi, 1 TPyA0eMKOCTh S
g (B yacax) z
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1 2 3 4 5 6 7 8 9
IlepBb1ii cemecTp
1 PusznyecKkne 0CHOBBI 54 8 8 8 40 | KontponbHas
MeXaHUKHU pabora,
TECTUPOBAHUE
2 Modaekyasipuas Gu3uka u 80 10 10 10 50 | KonrtpombpHas
TepPMOAUHAMMKA pa0ora,
TECTHPOBAHNE
dopma aTTecTanumn 3
Bcero yacoB no fucuuniiube | 144 | 18 18 18 90
BO NIEPBOM ceMecTpe
Bropoii cemecTp
5 JIEKTPUYECTBO 54 8 8 8 30 KoHTtposbHas




pabora,
TECTUPOBAHUE
6 Marserusm 48 6 6 6 30 KoHntposnbHas
pabora,
TECTHPOBAHUE
7 PDu3nka KojaeOaHUIl U BOJH 42 4 4 4 30 | KonrposbHas
pabora,
TECTUPOBAHUE
®opma aTTecTaAllMU S
Bcero 4acoB mo JucHuIIMHE 144 18 18 18 90
BO BTOPOM CeMecTpe
Onrtuka 36 6 6 6 18 KoHnTtponbHas
pabora,
TECTHPOBAHUE
KBanroBas ¢pusuka 36 6 6 6 18 Konrtponbnas
pabora,
TECTHPOBAHUE
ATOMHas U sepHas Gu3nka 36 6 6 6 18 | KonrponbHas
pabora,
TECTUPOBAHUE
dopma aTTecTAalNU 9
Bcero yacos nmo aucuuniaune B | 108 18 18 18 54
TPeTheM ceMecTpe
Bcero yacoB no aucuumiInHe 288 | 36 72 36 | 144

3.2 Coaepxanue JUCHMIIMHBI «PU3MKa», CTPYKTYPHPOBaHHOE N0 pa3ieaaM (TeMaMm)

Copepxannie TEKIIMOHHBIX 3aHATUN MPUBEICHO B TAOMUIIE 5, COAEpKaHUE MPAKTHUECKUX 3aHATUN
— B Tabnwuie 6, comgepxkanre 1a00PATOPHBIX 3aHITHIA — B TA0IHIIE 7.

Tabmuma 5 — ConepxaHue JIEKIIMOHHBIX 3aHITHI

Ne | HaumeHoBaHue

Conep:xanue pa3jaena (TeMbl)

n/nm | pasaeJa (TemMbl) AU CHUIINHBI
AUCHUTLIHHBI
1 dusngeckue Ponp ¢usmku B HaydHO-TEXHHMYECKOM pa3BuTHH. O0IaCTH MPUMEHUMOCTH
OCHOBBI busznueckux Teopuil. MexaHHYecKoe ABMKEHHE U €ro OTHOCUTEIBHOCTH.
MEXaHUKH CrnocoObl  3aMaHWsl  TIOJIOKEHUS, JBWKEHUS MaTEPUATBHOM  TOYKH.

Kunematuueckue ypaBHeHus ABmxeHus1. CKOpOCTh U yCKOpeHue. JIBuxeHue
MaTepUAIbBHOM TOYKM IO OKPYKHOCTH. HopManbHOE, TaHreHUMaIBbHOE,
noHoe  yckopeHue. CBsi3b  MeXAy  JUHEWHBIMH W YIJIOBBIMHU
XapaKkTepUCTUKAMMU. Kunematuka  Ttena, BpAILAIOLIETOCS BOKpPYT
HEMOJBMXHON ocu. HMHepumanbHble cHCTEMbl oTcueTra. [lepBbii 3aKoH
Hrrotona. Bunel cun B mexanuke. MHepTHbie cBolicTBa MaTepuu. OCHOBHOM
3aKOH JAWHAMHKUA MaTepuaibHOW TOUkW. Tperwit 3akoH HproroHa. 3akoH
W3MEHEHUSI HMMITYJIbCA MEXAHWYECKOM CHUCTEMBI. PenstTuBuUCTCKas macca u
UMITYJIbC. BbIpakeHHe 3aKOHOB JTWHAMUKH B PEISTUBHCTCKON (opmMme.
B3anmocCBA3b SHEPTUU U MaCChI.

BpamarensHoe aBMKEHNE aOCOTIOTHO TBEPJOTO Tela. 3aKOH W3MEHEHUS
MOMEHTa UMIyJIbca. MOMEHT MHEpIUU MeXaHn4ecKol cucteMbl. OCHOBHOMN




3aKOH JMHAMUKHM BpalllaTeJIbHOTO JBWKEHUS TBEPAOro Teja. DHEprus
MOTEHIIMANbHAs W KWHEeTHYeckas. PaboTra, kak Mepa W3MEHEHHsSI SYHEPTHUH.
MormHocTh.  3aKOHBI  COXpaHEHHMsI HUMITYyJbCa, MOMEHTa HUMIIYJIbCa,
MEXaHHYECKON 3Hepruu. AOCONIOTHO yNpyruii u Heynpyruid ynapel. [lome
HEHTPaJIbHBIX CUJI. ['paBUTALIMOHHOE B3aMMO/ICHCTBHE.

MonexyisapHas
buzuka n
TEPMOJIMHAMHKA

Cratuctuyeckue U TEPMOAMHAMUYECKHUE METO/bI HccienoBaHus. OCHOBHbIE
XapaKTEpUCTUKH M 3aKOHOMEPHOCTH AarperaTHbIX COCTOSHMM BEIECTBA U
da3oBbIx TepexoaoB. MpeanbHbI Ta3. M3ompoliecchl HAeaTbHOTO rasa.
Kunernueckas teopus ra3os. BHyTpeHHssA sHeprus nacanbHoro rasa. Ilepsoe
Ha4yaJl0 TEpMOAVHAMUKHU. TeruioéMKocTh BewecTB. IIpumeHeHue nepBoro
Hayajla TepMOJMHAMUKU K M30IpolieccaM HjaealpHoro raza. O0patumelie U
HeoOpatumbie mpouecchl. [lukn Kapuo. Bropoe Hauano TtepMoaMHAMUKH.
Crarucruyeckoe TOJIKOBaHUE BTOPOTO Hayaja TEPMOJUHAMUKHU.
OHtponus. PeanpHble rasel v napbl. MexaHHKa )KUJIKOCTEH.

DJIEKTPUUYECTBO

OnektpocTtaTuka. 3akoH Kynona. DiekTpocTatudeckoe 1ojie B BaKyymMe U
€ro XapaKTePUCTHKHU: HANPSDKEHHOCTb M MOTEHLHUAN 3JIEKTPOCTaTUYECKOTO
nosisi. Teopema Octporpanckoro-I'aycca. OnexkTpocraTHdeckoe IIOJIE B
quaniektpuke.  [lonmsipHple W HeENoJspHbIE  JUAJIEKTPUKU.  Bekrtop
nossipusanuu. Teopema Octporpanckoro-I'aycca i 31€KTpUUECKOTO OIS
B JUAJIEKTpUKE.  OJEeKTpudeckoe  cMeunleHwe.  Jluanekrpuueckas
IIPOHULAEMOCTh BellecTBa. [IpOBOIHUMKM B 3IIEKTPOCTaTUYECKOM IIOJIE.
SIBeHME  DJIEKTPOCTATUYECKOW MHAYKUMU. OJIEKTpUYECKass E€MKOCTb
YEIMHEHHOr0 IpoBoAHMKA. KoHIEeHCAaTOphl. DHEPrus 3JEKTPOCTATUYECKOT O
noJis. OnekTpuueckuid ToK. 3akoH Owma. ConpoTHBIEHHE IMPOBOJHUKOB.
PaboTa u MomrHOCTh TOKa. 3akoH J[xoyis - JleHa DnekTpoABMXKyLIast cuja.
Wctounuku Toka. [IpaBuna Kupxroda ass pa3BeTBICHHbBIX LETEH.

Marsetusm

MarnuTHoe MOJie U €ro XapakTEePUCTHUKHM B BakyyMme. 3akoH Awmmepa.
OpueHTUpYIOIHE AEUCTBUS MATHUTHOTO TOJIS HA 3aMKHYTBIN TTPOBOISAIIUN
KOHTYp. MarHuTHoe IoJie MOCTOSHHOTO JJIEKTPUYECKOIO0 TOKa B BAaKyyME.
3akon buo-Casapa-Jlamnaca. 3aKkoH MOJHOTO TOKa JUIsi MAarHUTHOTO TIOJISI B
Bakyyme. Teopema Octporpaackoro-I'aycca pans MarHMTHOTO — IOJIS.
MarautHoe moie B BellecTBE. MarHuTHbIE U OpOMTaIbHBIE MOMEHTHI
anekTpoHOB M aTomoB. Ilpeneccusi Jlapmopa. [Iua- u mapaMarHeTMKH B
MarHuTHoM nojie. HamarauueHnHocts. HampskeHHOCTP MarHUTHOTO TOJIS.
MarnuTHas IpOHULIAEMOCTh cpefbl. DeppOMarHeTUKH.

SIBnenue anekTpomMarHuTHOW MHAYKUMU. 3akoH Papanes. [IpaBuna Jlenua.
OCHOBHOH 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMHU. SIBIIEHHE CaMOWHIYKIHH.
NHaykTUBHOCTh. 3aKOH M3MEHEHUS! CUJIbl TOKA B LIEMU MPU pPa3MbIKaHUHU U
3aMbIKaHUU. DJIEKTPOMAarHuTHbIE BOJHBI. OCHOBBI Teopuu MakcBemia st
AIIEKTPOMArHUTHOTO TOJIS.

duznka
KoJIeOaHuil u
BOJIH

KonebGatenbHple W BONHOBBIE TMporecchl. ['apMoHHMUYeckHe KoieOaHusl.
3aryxaromuye W BBIHYXJIEHHble KoyieOaHus. Pe3onanc, Kunermyeckas,
MOTEHIIMaIbHAs M TOJTHAS dHEPrus rapMoHUYeckux koneOanuit. Konebanus
B JIEKTPUYECKOM KOHTYpE.

OnTuka

KoprmyckynspHas u BojHOBas Teopuu cBeTa. MHrepdepeHuus caerta.
KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. MHTEepdepeHuus B
TOHKUX IUICHKAaX. Hudpaxmus ceeta. Ilpunnun Irolirenca-®penens.
Hudpaxnus OpeHenn Ha KpyrioM OTBEpCTHH, Ha oJHOM menu. Judpakuus
@paynropepa Ha  audpakumonHoi  pemrerke.  [udpakums — Ha
MPOCTPAHCTBEHHOM pelieTke. B3auMoaelcTBUe CBeTa € BEIIECTBOM.
ITormomenue csera. Paccesnue cera Jlucnepcust cBera. ECTECTBEHHBIN U
noJsipu3oBaHHbIN cBeT. [lonsipu3zanus ceera.

TeroBoe un3nyueHue. XapakTEPUCTUKH TEIUIOBOTO M3IIY4YEHHs. 3aKOHBI
Kupxroda, Credana-bonpiivana u cmemenuss Buna. ®opmynsr Penes-




JxvHca m 3akoH u3nydenus Buna. KBantoBas rumoresza Ilnanka. Bumbl
doroanekrpudyeckoro  3ddekra. 3akoHbl  BHemHEro  (orodrddexra.
VYpaBuenue OiHmTEeHHA 1 BHemHero (ortodddekra. doronsl. Macca u
umnynbc. Jlapnenue ceera. pdext Komnrona. EqMHCTBO KOPIYCKYIsSpHBIX
Y BOJIHOBBIX CBOMCTB AJIEKTPOMATHUTHOT'O U3JIY4YEHHUS.
7 KBanroBas 3akoHOMEpHOCTH B aToMHbIX crekTpax. lloctynatel bopa. Cnektp aroma
¢buznka Bozopoaa no bopy. KopnyckynsipHO - BOJHOBasi JBONCTBEHHOCTh CBOMCTB
yacTul BewecTB. I'unoresa ae bpoiig. CooTHOLIEHUST HEOIIPENEIEHHOCTEN
I'eitzenOepra. BonHoBas yHKIMS U €€ CTATUCTUYECKHI CMBICI. Y paBHEHHE
Hlpenunrepa. [IBmxeHue cBoOomHOW uacTuibl. KBaHTOBas wyactuia B
OJIHOMEpHON mnoTeHuuanbHOM sMe. [IpoxoxaeHue YacTUUbl CKBO3b
NOTEHIMATBHBIN ~ Oaphep.  JIMHEHHBII TapMOHUYECKHH  OCHMIUIATOP.
KBanToBass crarucruka @epmu-lupaka. MeTtamibl, AUIEKTPUKUH U
II0JIYTIPOBOJIHUKH 110 30HHOHM T€OpHUH TBEpAbIX Tell. KOHTaKTHBIE SIBJIECHUS.
8 ATOMHas Crpoenue aroma, (Gopmysiabl U MOHATHS. ATOMHBIE CHEKTpbl. OCHOBBI
anepHas pusuka | ¢puzuku aToMHOro sAapa. CocraB aToMHOro siapa. PaguoaktuBHOCTh. Busiel u
3aKOHBI PAJIMOAKTUBHOIO W3JIydeHUs. fnepHble peakuuu. JleneHue suep.
Cunre3 sanep. CBoiicTBa M OOMEHHBI XapakTep SIEPHBIX  CHIL.
DJeMeHTapHble YaCTUIIbI
Tabnuma 6 — CogepxaHue MPaKTUYECKUX 3aHATUN
Ne HaumenoBanmue pasaea Coaeprxanue pasjesna JUCHUILIHHBI
n/n (TeMbl) AUCUHUIJIMHBI
1 | ®usnyeckue OCHOBBI Pewrenue 3a1a4 no KWHEMAaTUKE U TUHAMUKH.
MEXaHUKH
2 | MonekynspHas pusuka u Pemienue 3a1a4 mo MoJIeKyIsipHOI pU3HKe U TEPMOJUHAMUKE.
TEPMOJMHAMHKA

3 | DAEeKTpUIECTBO Pemenne 3amau 1o  2IEKTPOCTATUKE, Ha  MOCTOSIHHBIN
ANEKTPUYECKUI TOK, IEPEMEHHBIE JIEKTPUUECKHE U MarHUTHbIE
OIS

4 | Marnetusm Pemenune 3amay Ha MarHuTHOE IIojie, 3aKoH Awmrepa,
AIEKTPOMArHUTHYIO MHIYKIIUIO

5 | ®usnka xonebaHuii ¥ BOJIH Penienue 3a1a4 Ha MEXaHMYECKHUE U DJIEKTPUUYECKHE KOJIeOaHNUs.

6 | Onruka Pemenue 3aga4 no BOJIHOBOW M KBAHTOBOM ONTHKE.

7 | KBanToBas usuka Pemienne 3amau  Ha mocrtynatel  bopa, KOpHyCKyJISIpHO-
BOJIHOBYIO  JBOMCTBEHHOCTh CBOWCTB  YacCTHI[  BELIECTB,
ypaBHeHue lpenunrepa.

8 | Atomuas u sipepHas pusnuka | Pemenue 3amad mo aTOMHOU U siiepHON (DU3HKe.

Tabnuma 7 — Coneprxanue 1abopaTopHbIX padboT
Howep Bcero
pa3aena
y4eOHoit HaunmenoBanue j1a00paTopHbIX padoT qu:::)go
AUCILMILI
HHbI (bopme
1. 1. 3yueHne 3aKk0Ha COXpaHEHUS SHEPTUH 12
2. V3y4yeHue 3aK0Ha COXpaHEHUsI UMITYJIbCa
3. I3MepeHne MOMEHTa MHEPIUHU OCECUMMETPUYHOIO TeJla
4. UccnenoBanue coyiapeHHi Tea
5. 3y4yeHue nBH>KEHUS THPOCKOIIA
6. M3ydyeHne 3aKOHOB BpALATEIbHOTO IBHIKEHUS
2. 1. Onpenenenne Cy/Cy, 6




. Onpenenenue BA3KOCTH KUAKOCTH.
. I3MeHeHne SHTponMH ra3a npy H30XOpHUECKOM HarpeBaHUU

. I3y4yeHue aneKTpocTaTuyecKoro mojis 8
. U3yuenue TeMriepaTypHOi 3aBUCUMOCTH COTIPOTUBIICHUS

. [IpoBepka npasust Kupxroda s 1eneit mocToSsHHOTO TOKa
. Onpenienenye y1eabHOro CONPOTUBIIEHNS TPOBOJHUKOB

. I3yueHrne MarHuTHOTO NOJIs COJIEHOU 1A 6
. Onpenenenune ropu30HTAIBHON COCTABIISIONIEH MAarHUTHOTO TIOJIST 3eMJITH
. 3yuyenue netnu rucrepesuca
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. Onpenenenue ycKOpeHuUs: CBOOOJHOIO MAJEHUS C IIOMOIBI0O MAaTEMAaTUYECKOTO 4
MasiTHUKA

2. H3ydeHue penakCalMOHHBIX KOJIEOAHUH C TIOMOIUBIO 3JIEKTPOHHOIO
ocrmutorpaga

. OnpenienieHye JUIMHbI CTOSTYEN BOJIHBI B IBYXIIPOBOJIHOM JIMHUU

. Onpenenenye JUIMHBI BOJIHBI ¢ IOMOILBIO KoJel HproToHa 6
. Onpenenenne ATUHBI BOJIHBI C TOMOIIBIO JU(PPAKITHOHHON PEIIETKH
. ITpoBepka 3akona Maintoca

. I3yueHune TennoBoro u3iydeHus

. I3ydyeHue BpaleHus IJI0CKOCTHU NOJSIPU3ALNH

. I3yueHne 3aBUCMMOCTH CONPOTUBIICHUS MTOJYIIPOBOIHUKOB OT TEMIIEPATypPhI 6
. I3y4enune KBaHTOBOM 3JIEKTPOIIPOBOAHOCTH METAJIIOB
. 3ydenune npuHuuna paboTsl Jiazepa

. Onpenenenne noreHnuana Bo30yxaenust atoMoB Merogom dpanka- ['epia 6
. M3yuenue noromieHus: 0eTa-u3y4yeHus BEIIECTBOM
. I3ydyeHne criekTpoB M3JIydeHHUsT aTOMOB C IIOMOIIBI0 MOHOXPOMATOpa

W =W~ Wwnm B WD —W

UTOI'O: 54

4. Meroanyeckue yKazaHus 1JIs1 00y4aloMMXCsl M0 OCBOECHHIO U CHUILIMHBI

4.1. O0mue MeToAMYECKHE PEKOMEHIAMM 10 OCBOCHUIO JAUCIHUILIMHBI, 00pa3oBaTe/bHbIe
TeXHOJIOTHH

JlMcuuIuinHa peanus3yeTcsl MOCPEACTBOM NPOBEAEHUS KOHTAKTHOM paboThl ¢ 00ydyaromMMUCS
(BKJIIOYas MPOBEICHNE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITENIbHOM paboThl 00yyaronuxcs u
IIPOMEXYTOYHOM aTTeCTaluu.

KonTtaktHas pabora MoOXeT OBITh ayAUTOPHOH, BHEAYAMTOPHOM, a TaKKe IPOBOJAUTHCS B
ANEKTPOHHON WH(GOPMaIMOHHO-00pa3oBaTenbHO cpene uHcTuTyTa (mamee - DMOC). B cmyuae
MIPOBEJICHUS] YacTH KOHTAaKTHON pabotbl mo nucuuiuinie B DMOC (B cOOTBETCTBUHU € paclHUCaHUEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU padoTta B DMIOC sKBHUBajIeHTHA ayAUTOPHOM padoTe.

[Tpu npoBeneHNUN yueOHBIX 3aHATUHN MO TUCIUILIMHE 00ECIIeUnBAETCs Pa3BUTHE Yy 00yJarOMMXCs
HaBBIKOB KOMaHJHOW paboOThl, MEKIMYHOCTHOW KOMMYHUKAIUH, NPHHATUS PEIICHUH, JTHJIEPCKUX
KauecTB (BKJIIOYAs MPOBEIECHUE MHTEPAKTUBHBIX JIEKIMM, TPYNIOBBIX AUCKYCCHUH, POJIEBBIX UIP,
TPEHUHTOB, aHAJIM3 CUTyalluii 1 UMUTALMOHHBIX MOJIENeH, pernojaBaHue AUCIUILTUHBI B (hopMme Kypca,
COCTaBJICHHOI'O Ha OCHOBE pPe3yJbTaTOB HAy4YHBIX HCCIEIOBaHUI, MPOBOAMMBIX WHCTHUTYTOM, B TOM
YHCIe C YYETOM PETHOHANBHBIX 0COOEHHOCTEH NpodecCHOHAIbHONW NEesITeIbHOCTH BBITYCKHUKOB H
notpeOHOCcTEeN paboTomareneit).

[IpernoaBaHre AUCHUILIMHBI BEACTCA C NPUMEHEHHEM CIEIYIOUMX BHJIOB 00pa30BaTENIbHbIX
TEXHOJIOTHH:

-0aIIbHO-PEUTHHIOBAsI TEXHOJIOTHSI OLICHUBAHUS;

- 3JIEKTPOHHOE O0yUYCHHUE;

- IpobsIeMHOE 00yUeHuE;

- pa360p KOHKPETHBIX CUTYyaLIUi;

{IIpn wucCHONBb30BaHUU MJII OCBOEHHUS JHUCHUUIUIMHBI MaTepUaiOB MAacCOBBIX OHJIAHH-KYpPCOB,
pasmemieHubix Ha HIT OtkpbiToe oOpazoBaHue, HEOOXOIMMO YKa3aTh Ha3BaHHE OHJIAHH-Kypca,




MIPUBECTH CCHUIKY Ha OHJIAWH-KYpC. }

Jlns OLEHKM 3HAHWM, YMEHHH, HaBBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIICTCHLUH I10
TUCHUILUIMHE TPHUMEHSETCS OalIbHO-pEHTHHIOBas CUCTEMa KOHTPOJIE M OLEHKH YCIEBAaeMOCTHU
CTYICHTOB. B OCHOBY Oa/UIbHO-PEUTUHIOBOM CHCTEMBI IOJOXKEHBI MPHHIIMIBI, B COOTBETCTBHH C
KOTOphIMH (D OPMHUpPOBAHHE pPEUTHHTA CTyJEHTa OCYUIECTBIAETCS B XOJA€ TEKYIIEro KOHTPOJIs
ycrieBaeMocTd. MakcumabHOe KoJmdecTBo 6amioB B cemectpe — 100.

[Io wroram Tekymiel YCIEeBaeMOCTH CTYJEHTY MOKET ObITh BBICTaBJI€HAa OIIEHKa 10
MIPOMEXKYTOYHON aTTeCTalliii B COOTBETCTBMU 3a HAaOpaHHBIMHU 3a ceMecTp Oamnamu. CTyneHTam,
HaOpaBIIMM B XOJ€ TEKYIIEr0 KOHTPOJsS YCHEBAeMOCTH IO auciuiuimHe ot 61 mo 100 GamnoB u
BBITIOJTHUBIIMM BC€ 0O0s3aTeNbHbIE BUJbBl 3alUIAHUPOBAHHBIX YUYEOHBIX 3aHATUH, IO PELICHUIO
npernoaaBatelis 6e3 MPOXOKIACHHS TPOMEKYTOUHOHN aTTECTAIIMH BHICTABIISETCS OIICHKA B COOTBETCTBUU
CO IIKAJION OLIEHKH PEe3yJIbTaTOB OCBOCHUS IUCUUIUIMHEI.

PesyabTar o0OyueHusi cuuraerci cGopMHPOBAHHBIM (NMOBBIIIEHHBbINI YPOBEHb), €CIU
TEOPETUYECKOe COJEp’KaHUE Kypca OCBOCHO TOJHOCTHIO; MPH YCTHBIX COOECeIOBAHUAX CTYIEHT
MCYCPIBIBAIOIIE, TOCICIOBATEIPHO, YETKO M JIOTHYECKH CTPOWHO W3JIaracT Y4eOHBIM MaTepHal;
cBOOO/IHO CIPABIISIETCS € 33J]la4yaMM, BOIIPOCAMU U APYTUMHU BUJIAMU 3aJlaHUH, TPeOYIOIUX TPUMEHEHUS
3HAHWU, HCIIOJIB3YET B OTBETE JOTOJHUTEILHBIN MaTepual, BCe MPEIYyCMOTPEHHBIC pabodeit yueOHOU
MPOrpaMMOIl 3a/laHusl BBIIIOJIHEHB B COOTBETCTBMM C YCTAHOBJICHHBIMU TPEOOBAaHUSMHU, CTYIEHT
CIIOCOOCH aHAIM3UPOBATH IMOJIYUCHHBIC PE3YJIBTATHI, MPOSBIISICT CAMOCTOSITEILHOCTD MPU BBIMTOJTHCHUN
3aJlaHul, KayecTBO MX BBIMIOJIHEHUSI OIEHEHO yucioM OamnoB or 86 mo 100, 4TO COOTBETCTBYET
MOBBIIIIEHHOMY YPOBHIO C(HOPMUPOBAHHOCTH PE3YJIHTATOB O0OYyUCHHS.

Pesyabrar o00y4eHuss cuuTaerci C(QPOPMHUPOBAHHBIM (IIOPOrOBBLI YPOBEeHb), €CIH
TEOPETHYECKOE COJEP’)KaHUE Kypca OCBOCHO IIOJIHOCTBIO; MPU YCTHBIX COOECENOBAHUAX CTYIEHT
MOCIIEI0BATENBHO, YETKO U JIOTHUYECKHU CTPOMHO M3JIaraeT yueOHbIi MaTepual; CIpaBIseTcs ¢ 3aJadyaMu,
BOIIPOCAMH W JIPYTUMHU BHUJAMHU 3aJaHUM, TpeOyIOUUX MPUMEHEHWs 3HAHUN; BCE MPETyCMOTPEHHBIE
paboueii y4yeOHOIl mporpamMmoil 3aJaHus BBIIIOJHEHBI B COOTBETCTBHH C YCTaHOBIECHHBIMU
TpeOOBaHUSIMU, CTYJICHT CIOCOOCH  aHANM3UPOBATH  IOJYYEHHBIE  PE3yJAbTaThl;  MPOSBIISET
CaMOCTOSITENTLHOCTh TIPU BBIMOJTHEHUN 33JaHH, KA4eCTBO UX BBITIOJHEHHUS OI[CHEHO YMCIOM OaslioB OT
61 1o 85,9, 4To COOTBETCTBYET MOPOrOBOMY YPOBHIO CPOPMHUPOBAHHOCTH PE3YIbTATOB OOYUECHHUS.

PesyabraTr 00ydenuss cumrTaercss HeC()OPMHUPOBAHHBIM, €CIM CTYJAEHT IPH BBIIOJIHEHUU
3aIaHU HE JIEMOHCTPUPYET 3HAHMK Y4eOHOro Marepuasna, JOMYyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJIBIIMMHU 3aTPYAHEHUSIMH BBITIONHSET 33JaHUs, HE IEMOHCTPUPYET HEOOXOIUMBIX YMEHUH, KaueCTBO
BBITIOJIHEHHBIX 33J]aHUH HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSM, KAYECTBO HX BBIOJTHEHUS
OLICHEHO YMCJIOM 0alioB HUXKeE 61, YTO COOTBETCTBYET JOMOPOTOBOMY YPOBHIO.

4.2. MeToauyeckue yKa3zaHHus 1JIsl 00yYaIOLIUXCHA N0 OCBOCHHIO THCHMIIJIMHBI HA 3aHATUSIX
JIEKIIHOHHOI'0 THUIIA

JIeKMOHHBI KypC MpEeAnoJiaraéT CUCTEMAaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOoro IiaHa. B Xoje JeKIMOHHBIX 3aHATHI pacKpbIBalOTCs 0a30Bble BOIPOCHI B paMKax
KaX/10i TeMbl TUCHMILIMHBL. O003HAYAIOTCS KIIIOUEBBIE aClEeKThl TE€M, a TAK)KE JIENal0TCs aKIeHThl Ha
HauboJsee CIOXKHBbIE M Ba)KHBIE TOJIOKEHUS H3ydyaeMoro Martepuaia. MaTepuanbl JIEKIMH SBISIOTCS
OMOPHOW OCHOBOM JUIsI TOATOTOBKM OOYyYaroIMXCS K MPAaKTHYECKUM 3aHATHSAM / J1abOpaTOpHBIM
paboTamM U BBIMIOJIHEHUS 3aJaHUN CAaMOCTOATENBHOM paboOThl, a TakkKe K MEpONpPUATUSM TEKYIIEro
KOHTpOJISL YCIIEBAEMOCTHU U IIPOMEKYTOUHOM aTTECTAL[UU 10 JUCLUILINHE.

B Xxozie NeKIMOHHBIX 3aHITUH PEKOMEHIYETCS BECTH KOHCIIEKTHpPOBaHHE y4eOHOTro MaTepuaia.

Bo03M0KHO BeleHHE KOHCIIEKTA JIEKIIUN B BUJI€ UHTEJUIEKT-KApT.

4.3. Meroauyeckue YKa3aHMsl JIsl O0YYalOLIUMXCS 1O OCBOGHMIO JAUCHMILIMHBI Ha
Ja0opaTopHbBIX padoTax
[ToaroToBKy K Kaxaoii 1abopaTopHON paboTe CTYACHT J0JDKEH HayaTh C O3HAKOMIICHUS C IJIAHOM
3aHATHUS, KOTOPBIA OTpa)kaeT colepkKaHWe MNpenIokKeHHOM TeMbl. Kaxnas BelmoiHEHHas paboTa ¢
0(hOopMIICHHBIM OTYETOM I10 HEW MOJICKUT 3AIIUTE MTPETIOAaBATEINIO.
[Tpu oueHnBaHUM 1a0OPATOPHBIX pabOT yUUTHIBACTCS CIEAYIOLIEE:



—Ka4yeCTBO BBINIOJIHCHUSI JKCHEPHMCHTAIBHO-TIPAKTUYECKON YacTh paboThl | CTEIeHb
COOTBETCTBUSI PE3YJIbTATOB PA0OTHI 33/JaHHBIM TPEOOBAHUSIM;

—KauecTBO ohopMiIeHHs 0TYeTa IO paboTe;

—Ka4C€CTBO YCTHBIX OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI ITPU 3alIHUTC pa60TbI.

4.4. MeToagnueckue yKazaHus JJIs1 00y4alOIIUXCHA M0 OCBOCHUIO TMCIHUIIMHBI HA 3aHATHAX

CeMHHAPCKOro THIA

[IpakTrueckue (CeMUHApPCKHUE) 3aHATHUS NPEICTABIAIOT COOOW JETATU3AIUI0 JICKIIMOHHOTO
TEOPETHYECKOr0 MaTepualia, MPOBOJATCS B IIEJISIX 3aKpEIUVICHUS Kypca MU OXBaThIBAIOT BCE OCHOBHBIC
pasnensl. OCHOBHOH (opMOI MpOBEEHNS CEMUHAPOB U MPAKTUYECKUX 3aHATHH SBIISETCS 00CYXKICHUE
HanOoJsee MPOOIEMHBIX U CIIOKHBIX BOTIPOCOB 10 OTJIEIBHBIM TEMaM, a TAKXKE PelIeHUe 3a1aq u pazoop
MPUMEPOB U CUTYAIIUi B AyTUTOPHBIX YCIOBUSIX.

[TpakTnueckue (CEMUHAPCKHE) 3aHATHUS 00ydJaIONIUXCcst 00E€CIIeYNBAIOT:

- IPOBEPKY U YTOUHEHUE 3HAHUM, TOJTYYCHHBIX HA JICKIUSIX;

- MOJIYYCHUE YMCHHI U HABBIKOB COCTABJICHUS JTOKJIAJIOB M COOOIICHMIA, 00CYKICHUST BOIIPOCOB 10
y4eOHOMY MaTepHally IUCIUTUIIHHBI;

- MOABEJCHHE WTOTOB 3aHATUM MO PEUTUHTOBOM CHUCTEME, COIVIACHO TEXHOJIOTMYECKOW KapTe
JIMCITUILIMHEL.

4.5. Meroan4yeckue yKa3aHUus M0 CAMOCTOSATEIbHOU padoTe 00y4arIMXCs

CamocrosiTenbHas paboTa odecrieunBaeT NOJArOTOBKY 00YYaroIerocsi K ayIMTOPHBIM 3aHATUAM U
MEpONPUATHIM TEKYLIEro KOHTPOJIS M HPOMEXKYTOYHOW aTTeCTalMd IO H3y4aeMOW JUCLUIUIMHE.
PC?;YJH)TaTI)I ITOU MMOATOTOBKU IIPOSABJIAIOTCA B aKTUBHOCTU 06yan0merocsl Ha 3aHATHAX U B Ka4CECTBC
BBINOJIHEHHBIX [TPAKTUYECKUX 3a/1aHUM U APYrUX (GOPM TEKYIIEro KOHTPOJISL.

[Ipn BbIMONHEHUW 3aJaHUNA [OJI1  CaMOCTOSITEIBHOM paOOThl PEKOMEHAYETCS MpopadoTKa
MaTepHalioB JIEKIUN MO KaKJOW MPOHAEHHOW TeMe, a TaKKe M3yuYeHHE PEKOMEH]IyeMOM JIMTepaTyphl,
npeacTaBieHHON B Paznene 5.

B nmpouecce camocrosTenbHOW paOOThl NpU  H3YYEHUH JAMCLUUIUIMHBI CTYJEHTBl MOTYT
HCIIOJIB30BAaTh B CICHHUAIM3IUPOBAHHBIX aAyAUTOPUAX IOJId CaMOCTOSITETbHOMN pa6OTI>I KOMITIBIOTCPHI,
obecreynBaoIeMy JOCTYH K IPOrpaMMHOMY OOECIE€YeHHI0, HEOOXOOUMOMY s M3Yy4YeHHUs
AUCHUIUIMHBI, 4 TaKXKE HOCTYII 4YEpPE3 I/IH(l)OpMaIII/IOHHO'TCJ'ICKOMMYHI/IKaIII/IOHHYIO CETh «I/IHTepHeT)) K
3JIEKTPOHHON  MH(pOpMalMOHHO-00pa3zoBaTtenbHOl cpeae wuHctutyta (QUOC) U 31neKTpoHHOH
oubmnoreunoit cucreme (OBC), rae B 3JIEKTPOHHOM BHJIE pacHoaraloTcsl ydyeOHble M ydeOHO-
METOAMYECKHE MaTepHalibl, KOTOpble MOTYT OBITh HCIOJIB30BaHbl JJISI CAaMOCTOSTENbHONU pabOThl MpHU
HU3YUCHUHN JUCHUIIINHBI.

s oOydaromuxcst o 3a04HOi opme 00yUueHHsI CaMOCTOsATENbHAs paboTa SABISETCS OCHOBHBIM
BUJIOM Y4€OHOU JESATENbHOCTH.

5. Y4ebHo-MeToanuyeckoe U HHPOPMALMOHHOE 0O0ecneyeHUue JUCIHILIMHBI

5.1. IlepeyeHb OCHOBHOW W JONOJHUTEIbHOH Y4eOHOH JHTepaTypbl, HEOOXOAUMOH JIA
OCBOCHMSA NUCHUIIIMHBI

Bes nuteparypa, BKIIOYEHHAss B JIaHHBIM IepedyeHb, NPEACTaBICHAa B BHUJAE AJIEKTPOHHBIX
pecypcoB B 3ieKTpoHHOM 6ubauotexe nacrtutyta (ObC). JIuteparypa, ucnonp3yemas B me4aTHOM BHUJIE,
Npe/CTaBlIeHa B HAyYHOH OMOIMOTeKe yHUBepcuTeTa B 00bemMe He MeHee 0,25 3K3eMIUIIpOB Ha OJHOTO
oOydarorierocs.
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BBINOJIHEHUIO J1a0opaTopHOil paboThl no nuctuiuiee «Pusukay. — Pazans: PUMI'OY,2008.

9. Tpyuuna O.E., ®unato A.Jl. UsydyeHume sBieHus TucTepe3nuca (eppoOMarHETHKOB:
Jlaboparopnast padora Ne 2-13 (pyKOBOJICTBO K BBITIOJIHEHHIO). — Ps3anb: Ps3aHckuii MHCTHTYT
(pmmman) MI'OY, 2010.

10. Menpuux I'.M., Tpynuna O.E., ®unatos A.Jl. M3ydeHne BOILT-aMIEPHON XapaKTEpPUCTUKH
ANIEKTPOHHO-ABIPOYHOro (P-N) mepexoja B AMHAMUYECKOM pexuMme: PyKOBOACTBO IO BBINOIHEHHIO

nmabopaTopHOl paboThl Mo auctuIuiiHe «Pusnkan.— Psa3anp: Psazanckuii uHCTUTYT (dunuan) MI'OY,
2010.



11. A6pocumos I1.B. HccnenoBanue MOINIOMIEHUS  P-M3TydeHHUs BEIECTBOM: PyKoBOJCTBO 110
BBITIOJITHCHUIO ABTOPCKOM BUPTYaJIbHOH J1abopaTopHO paboThl — Ps3anb: Ps3aHCKkuii WHCTUTYT
(pumman) MI'OY, 2008.

12. Tununa E.B. M3yuenue CcBOICTB MHKpOYACTHI: PYKOBOJACTBO MO  BBHINOJHEHHUIO
nabopaTtopHoii paboTsl no nuctuminHe «®dusnka» — Psa3zanb: Psa3zanckuil uncturyt (puwman) MI'OY,
2009.

13. Menbnuk I'.1. Onpenenenne ko3dpduimenTa TMHAMHYECKON BA3KOCTH KUIKOCTH METOIOM
MaJaloniero miapuka: PyKOBOJACTBO 1O BBINOJHEHUIO J1a0OpPaTOpHOW paboThl MO AMCUHUIUINHE
«Dusukay.— Psa3anb: Psa3anckuii uncturyt (pumman) MI'OY, 2010.

14. Tpynuna O.E. PaGouas TeTpaab 1o 4ii 4acTu Kypca (U3MKU JUIS CTYAEHTOB TEXHHMYECKUX
CHEIUaIbHOCTEH OYHO-3a09HOM U 3a04HOM popm oOyueHwus, 2011

15. Tpynuna O.E. YueGHOE nocoOue 1yis CTYJAEHTOB OYHO-3a04HOM M 3a04HON (opM 0OydeHHs
110 OPTaHU3ALUHN CAMOCTOSITEIHLHON pabOTHI MPU U3y4eHUH Kypca ¢usuku, 2011

16. Menbuux I''M., Tununa E.B., Tpynuna O.E. [unamuka TBepmoro tena. JlabopaTopHslii
MIPaKTUKyM: PyKOBOJICTBO IO BBINOJIHEHHIO J1a0OpaTOpPHBIX paboT mo aucuuiimHe «Dusmukay —
Pszanb: Psazanckuii unctutyt (punuan) MI'OY umenu B.C. Uepnomeipauna, 2012.

17. Menbuux T'U., Tepexosa O.A., Tununa E.B., Tpyruna O.E. ®usuueckue BeIHYMHBI U
SIMHUIIBI X W3MepeHus: Metoaudeckoe nocobue— Pszanb: Psasanckuii mactutyT (dnnman) MI'OY
nmenu B.C. Yepnomeipauna, 2012.

18. Menpuux T'.W., Tuanna E.B., Tpymmna O.E. «MonekymspHas ¢usuka wu
TepMOJAMHAMUKA. MeToanyecKkue yKa3aHus U KOHTPOJIbHBIE 3a/laHUsl U1 CTYJEHTOB-3a0YHUKOB
WHXEHEPHO-TEXHUYECKUX CIEUATIbHOCTEN. AyTUTOpHAst KOHTpOIbHas padboTtay, 2012

19. Menbuuk TI'.M., Tununa E.B., Tpynuna O.E. «®uznueckue OCHOBbI MEXAHHKHU.
Meroanueckue yka3zaHWs M KOHTPOJIBHBIE 33JlaHUs ISl CTYJAEHTOB-3a0YHUKOB HMH)KEHEPHO-
TEXHUYECKUX CHEIUATBHOCTEH. AyTUTOpHAsI KOHTPOJIbHAs paboTay, 2012

20. Menbruk I'.M., Tepexoa O.A., Tpynuna O.E. MeTonudeckue ykazaHus K J1abOpaTOpHOI
pabore 1o ¢pusnke «M3ydeHue 31eKTpoCTaTUIECKOTo Tosisi», 2012

21. Menvruk  T'.M., Tununa E.B., Tpymuna O.E., Tepexosa O.A.Dusuka. Onruka.
Metoaudeckue ykasaHWsi M KOHTPOJBbHBIE 3aJaHUsl s CTYACHTOB TEXHMUYECKUX HAINPABICHUH U
crenuagbHOCTeH 3a04HOM popMbl 00ydenus:, 2013

22. Menvauk  I''M., Tumuna E.B., Tpynuna O.E. Mexanudeckue KojeOaHus.
JlaboparopHsblil npakTukyM 1o ¢usuke, 2013

23. Menbhuk I'.M., Tepexoa O.A., Tpynuna O.E. MeTonudeckue yKka3zaHus K J1aOOpaTopHOI
pabore 1o ¢pusnke «M3ydeHne 3akOHOB MTOCTOSTHHOTO TOKay, 2013

24. Menvruk T'.W., Tepexosa O.A., Tununa E.B., Tpynuna O.E. Metoauueckue yKasaHus Iis
ayJAMTOPHBIX KOHTPOJIbHBIX paboT 1o Gu3MKe I CTYACHTOB 3a04HOM popmbl 0Oyuenus, 2014

25. Menbnuk T'.U., Tepexosa O.A., Kpeicuna T.II. Meromudeckoe «DIEKTPOIPOBOIHOCT
MeTauioBy, 2013

26. Menbnuk I'1., Tununa E.B., Tpynuna O.E. JlabopaTopHslii mpakTukym no dpusuke «Dusnka
XKUIKOCTH U razay, 2014

27. Menbnuk I'.1., Tepexosa O.A. MeToaudeckue yka3aHus K 1a00paTopHOil paboTe 1o (pu3nke
«M3ydenne BpaleHus MIOCKOCTH ToJIsIpu3anuu cseta, 2014

28. Menbnuk 1., Tununa E.B., Tpynuna O.E. ®usuka: 3aganus Jis MOATOTOBKH K HHTEPHET-
9K3aMeHy. MeToauvecKknue yka3aHus Ui CTYAEHTOB OYHOW M 3a04HOM (GopM 0OyueHHs] MHKEHEPHO-
TEXHUUYECKUX CHelHalbHOCTEN U HampaBlieHUui OakanaBpuaTta. - Psi3anb: Psa3anckuit muHCTUTYT (puuinan)
MOCKOBCKOTr0 roCy/1apCTBEHHOI'0 MAILIMHOCTPOUTENbHOTO yHUBepcuTeTra (MAMMU), 2015.

29.T.1. Mensuuk, E.B. Tunmna, O.E.TpyHunHa. 3akoHbl COXpaHEHHMsS B MEXaHHKE.
JlaGopaTtopHblii  mpakTukyM. - Psaszanp:  Pssanckuit  umHcTMTYT (dQunman) — YHHBepcuTera
MamuHocTpoenus, 2015.

30. I''I. Menbuuk, E.B. Tununa, O.E. TpyHuna. DnekTpuuecTBo. JlaGopaTopHbIi NPaKTHKYM. -
Ps3anb: Pszanckuit unctutyt (punuan) YHuBepcuTeTa MammHoctpoerus, 2016.



Psazann
MPaKTH
HHCTUT

1. ' 1. Menbnuk, E.B. Tununa, O.E. Tpynuna. Marnetusm. JIabopaTOpHBIH MPaKTHKYM. -
: Pszanckuit mHCTUTYT (unnan) YHUBEpcUTETa MammHOCTpoeHUs, 2016.

2.T.W. Menbhuk, E.B. Tununa, O.E. TpyHuna. MeTomuueckue yKa3aHHs K IIPOBEICHMIO
yeckux 3aHATHH 10 ¢usuke ¢ npumeHennem CIIO MOODLE (uacts 1) . - Psa3ans: Psa3anckuit
yT (punuan) YHauBepcutera MmammHocTpoeHus, 2016.

Ilepeyenb  y4eOHO-MeTOAMYECKOT0 o0ecrmedeHHsl ISl  CAMOCTOSITEILHON  padoThI
00y4aroUUXCcs Mo JUCHHUIVIUHE «DU3HKa»

Tabnuma 8§ — YueOHo-MeTouYecKoe 00eCeyeHus CaMOCTOSITEIIbHONW PabOThI 00YyJarOIIMXCsI

Jlureparypa
Ne ni/m Pa3znen (Tema) IuCUMILIHHBI (ccbliIKa HA HOMEP B CIIUCKeE
JIUTEPaTyphbl)
1 duznyeckre 0OCHOBBI MEXaHUKH OcuosHas: 1,2, 3
HomonaureneHas: 1, 2, 3
2 MonekynsipHasi GU3HKa U TEPMOJMHAMHKA OcHoBHas: 1,2, 3
HomonaureneHas: 1, 2, 3
DNEeKTPUIECTBO OcnoBHas: 1,2, 3
3 JomonaureneHas: 1, 2, 3
4 MarueTusm OcuosHas: 1,2, 3
HomonaureneHas: 1, 2, 3
5 dusuka xoaedaHuii 1 BOIH OcuosHas: 1,2, 3
HomonaureneHas: 1, 2, 3
6 OnTuka OcnoBnas: 1, 2, 3
HonomaurensHas: 1, 2, 3
7 KBanroBas ¢uznka OcnoBHas: 1, 2, 3
HonomaurensHas: 1, 2, 3
8 AToMHas U saepHas pusznka OcHoBHas: 1, 2, 3

HonomaurensHast: 1, 2, 3

5.2. IlpodeccuonanbHble 0a3bl JAaHHBIX, HH(OPMALMOHHO-CIIPABOYHbIE CHCTEMBbI,

NHTEPHET-Pecypchl

Koncynprantllntoc [DnexTponHslii pecypc] CripaBouHast mpaBoBas cuctema. — Pexum nocryna:
http//www.consultant.ru/.

OnekTpoHHas 6ubanoTedyHas cucrema Pszanckoro nnctutyra (punuana) MockoBckoro
MOJUTEXHUYECKOTO HHCTUTYTA [ DIEKTPOHHBIH pecypc]. - Pexxum nocrymna:
http://bibl.rimsou.loc/ - 3ar. ¢ sxpana.

BULL MOCKOBCKOTO MOJUTEXHUYECKOTO YHHBEPCUTETA [IINEKTPOHHBIN pecypc]. - Pexum
nocryma: https://lib.mospolytech.ru/ - 3arm. ¢ sxpana.

OBC "Yuuepcurerckas bubnanorexa Onnaitn" [DnekTpoHHbIH pecypc]. - Pexxum nocrymna:
https://biblioclub.ru/ - 3arm. ¢ sxpana.

OnexkTpoHHO-01OIMoTeyHast cuctema «M3narensctBa JIanb» [ DeKTpOHHBIN pecypc]. - Pexxum
nocryma: https://lanbook.com/ . - 3arm. ¢ skpana.

DNeKTPOHHO-0MOIMOTeYHas crucTeMa Znanium.com [DIeKTpOHHBIN pecypc]. —

Pexxum moctyna: https://znanium.com/. - 3aru. ¢ skpana.

DneKkTpoHHO-0nbmoTeuHas cucrema KOpaiit [DnekTponHsIit pecypce]. —

Pexxum moctyma: https://urait.ru/- 3armn. ¢ skpana.

DnekTpoHHO-0nbmoTeunas cucrema BOOK.ru [DnekTponHslii pecypc]. —

Pexxum noctyna: https://www.book.ru/. - 3aru. ¢ skpana.

"Polpred.com. O630p CMU". [TonnoTekcToBast, MHOTOoOTpacieBas 6a3za nanHbIx (B/1)
[DnexTponHbIii pecypc]. — Pexxum nocrtyna: https:// Polpred.com/. - 3aru. ¢ skpana.



http://bibl.rimsou.loc/
https://znanium.com/
https://urait.ru/

Ilepeyens pecypcoB HH(POPMALMOHHO-TEJEKOMMYHHUKAUMOHHONH cetu «MHTEepHeT»,
He00XO0AUMBIX /ISl OCBOCHMS TUCHUILIMHBI «PHU3NKa»

1. Dnekrponnas 6ubnmmuoreunas cucrema «Kuura®onm»— http:/library.knigafund.ru

2. DIeKTpOHHO-OMONMMOTEeYHAas cucTeMa u3arenbeTBa «Jlanp» — e.lanbook.com.

3. DnekrponHas oubanoreka yueOHo# mutepaTypsl — http://www.alleng.ru

4. Tectupylonme OporpaMmbl 1O Ja0opaTopHbIM paboTam, Ps3anckuit mMHCTUTYT ((rman)
YHHUBepcUTETa MAITHHOCTPOCHHUSI.

5. IMopran xuur — http://eqworld.ipmnet.ru/indexr.htm.
[Tporpammel 1yt pacyera naboparopubix padot Ha EXCEL — 15, PU (¢p) MI'OY.
DnexTpoHHsIii 3agaunuk Elza, MUDU.
MeTtoudeckue yka3aHusl K BBIMOJHEHUIO Ta0OpaTopHbBIX padoT -50
[IporpamMmbl pacdera SKCIIEpUMEHTAIbHBIX TaHHBIX B EXcel- 40

10 Buptyanbsnsiii maboparopusiii npaktukym, TYCYP — 8

11. BuptyansHsie 1aboparopusie padotsl, PUMI'OY — 5

12. Obyuaronie-KOHTPOIUPYIOIINE TeCTHpYIomHe mporpammsl, PUMIOY — 42

13. YueOnuku o (hbU3MKO-MaTEMaTHYECKUM JTUCITUATIIINHAM B dhopmate PDF
http://www.gaudeamus.omskcity.com/PDF _library natural-science.html

14.TlyreBoautens o BCEM oubInorexkam ceTu WHTEPHET
http://www.aonb.ru/iatp/guide/library.html#7

©ooNo

5.3. lIlporpammHoe obecneyeHue

Nudopmanmonnoe obecrieueHne y4eOHOro Tmpolecca MO JAUCIHHUIUIMHE OCYIIECTBISIETCS C
UCIONIb30BaHUEM  CJENYIONIEr0 MIPOrpaMMHOr0  oOecredeHus (JUIEH3MOHHOTO U CBOOOIHO
pacIpoCTpaHsIeMOro), B TOM YHCIIe OTEYECTBEHHOTO IIPOU3BO/ICTBA:

Ne HanmenoBanue YcaoBus gocryna

n/n

1 Microsoft Windows W3 BHYTPEHHEH CETH YHHBEPCUTETA
(TMTIEH3UOHHBIN JOTOBOD)

2 Microsoft Office W3 BHYTPEHHEH CeTH YHHBEPCUTETA
(TMTIEH3UOHHBIN JOTOBOD)

3 KoncynsrantlIntoc 13 BHYTPEHHEH CETH YHUBEPCUTETA
(TMTIEH3UOHHBIN JOTOBOD)

4 CI10 MOODLE 13 JII0O0M TOUKH, B KOTOPO UMEETCS JOCTYH K

cetr IHTepHET (JIMIIEH3MOHHBIN JOTOBOP)

Ilepeyenr MH(OPMALMOHHBIX TEXHOJIOTHH, MCHOJb3yeMbIX MPH  OCYLIECTBJICHHHU
o0pa3oBaTe/IbHOr0 mpouecca Mo AucHUIVINHe «Du3nka», BKJIKOYAsA INepedyeHb NMPOrpaMMHOIO
ob0ecrieyeHnst 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

IIpu ocymecTBiaeHHH 00pa30BATENBLHOrO Tpolrecca Mo AucHUIUIUHE «Du3nuKay MIUPOKO
WCIIONIB3YIOTCS CAEAYIONIHe HHPOPMAIIMOHHBIE TEXHOJIOTHH:

1. Urenue JieKIUi C UCHIOJIB30BAaHUEM ITPE3CHTALIUN.

2. IlpoBeeHre MpaKTUYECKUX 3aHATHI Ha 0a3e KOMIIBIOTEPHBIX KJaccoB ¢ ucronbzoBanuem UKT
TEXHOJIOTH.

3. Ocy1iecTBiaeHNE TEKYIIET0 KOHTPOJIS 3HAHUN Ha 0a3e KOMITBIOTEPHBIX KJIACCOB C MPUMEHEHHEM
UKT rexHonoruii.

[lepeuyenp mporpaMMHOTo 00eCIeueHHs, UCTIONB3YEMOT0 B 00pa3oBaTeIbHOM MPOIIecce:
e OC Windows 7;

e Microsoft Office 2010;

e Microsoft Office 2013;


http://library.knigafund.ru/
http://www.alleng.ru/
http://eqworld.ipmnet.ru/indexr.htm
http://www.gaudeamus.omskcity.com/PDF_library_natural-science.html
http://www.aonb.ru/iatp/guide/library.html#7

e Microsoft PowerPoint;
e MathCad 15 Rus.

6. OnucaHue MaTepHAJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOIl /IS OCYIIeCTBJIEHUSI
00pa30BaTeIbHOIO MpoIecca Mo TUCIHUTIIHHE

[TomemeHust mpeAcTapisiiOT cOO0OW y4deOHbIEe ayIUTOPUHU JUIsl MPOBEACHUS Y4E€OHBIX 3aHITHA,
NPEJYyCMOTPEHHBIX Y4eOHBIM IUTAaHOM U paloueil mporpaMmoil JTUCHMIUIMHBI, OCHAICHHBIE
000pyIOBaHUEM M TEXHUUYECKUMHU CPEICTBAMU 00yUEHUSI.

3aHATHSA JIEKHUOHHOIO THUNA (IpU HAJIWYUM B Y4eOHOM IIIaHe). YUeOHbIC ayJUTOPUU JUIS
3aHATUNA JIGKIIMOHHOTO THUIIA YKOMIUIEKTOBAHbI MEOENbI0 U TEXHUYECKUMHU CpEACTBAMHU OOYUEHHS,
CIy’KalllUMU JIJIsl TIpE/ICTaBlIeHUs] y4eOHON uH(opManuy (CTallMOHApHbIE WM TEPEHOCHBbIE HaOOpHI
JIEMOHCTPAIIMOHHOTO 000pyA0BaHHS (TIPOSKTOP, 3KpaH, KOMIIBIOTEP/HOYTOYK), Yy4eOHO-HArIsaHbIC
nmocobus (mpe3eHTalmuu TO TEeMaM JICKIHH), O0O0ECIeUNBAIONINEe TEMATHYECKHE WLTIOCTPAIINH,
COOTBETCTBYIOIIUE JAHHOMN MpOrpaMMe TUCHUTUIHHEI.

3aHATHA CeMHHAPCKOro Tuma (IpU HAJUYUU B Y4eOHOM IUIaHe). YueOHble ayIuTOpUU IS
3aHATUNA CEMUHAPCKOT0 THUIA YKOMIUIEKTOBAaHBI MEOENbI0 UM TEXHUYECKUMHU CPEICTBAMH OOyUYeHUS,
CIy’KaIlllMMU JIJIsl TIpEICTaBlIeHUsT ydeOHON umHpopMarmu (CTallMOHApHBIE WM NEPEHOCHBIE HAOOPHI
JEMOHCTPALIMOHHOTO 000pyA0BaHUsl (IPOEKTOP, IKPaH, KOMIILIOTEP/HOYTOYK).

JlaGopaTopusbie padoThl (MpU HATWYNK B ydeOHOM ImiaHe). i mpoBeneHUs JIabopaTOPHBIX
pabor wucnonb3yercs yudeOHas aynutopus «JlabGoparopus », OCHAIlICHHas
CJIEIYIOIUM 000PYyI0BAaHUEM: .

IIpomexyTouHas arrecranus. /[ npoBeneHUs TPOMEKYTOYHON aTTeCTAllMU MO AUCIUIUIMHE
HCHOJIb3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHAIIEHHbIE KOMIIBIOTEPHOM TEXHHUKOW C BO3MOXXHOCTBIO
MOJAKIIOUeHUsT K cetu VHTepHeT u oOecredeHHeM JOCTyla B JIIEKTPOHHYIO HH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO0 Cpely YHUBEPCUTETA W/WJIN y4eOHBIC ayJAMTOPUH, YKOMIUIEKTOBaAaHHBIE MEOEThI0 U
TEXHUYECKMMHU CPEACTBaMHU 00Yy4EHUSI.

CamocrositenbHass paGora. [lomemeHuss [Uisi CaMOCTOSTEIbHOM pabOThl  OCHALIEHBI
KOMIIBIOTEPHON TEXHUKOM C BO3MOMKHOCTBIO MOAKIIOUEHHS K ceTd «VIHTepHeT» M JOCTYymoM K
ANEKTPOHHOW  HMHQOpPMallMOHHO-00pa3oBaTelNbHOM  cpeae  MHcTUTyTa.  Jns  opraHuzauuu
CaMOCTOSITENIbHON pabOThl 00yUAIOIINUXCS HCIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIacChl MHCTUTYTA;

6ubnuoTeka, UMeroIas MecTa A 00yJyaroluXcsl, OCHAIIEHHbIE KOMIBIOTEpAMH € JJOCTYIIOM K
0a3am aHHBIX U ceTu MHTEepHeT.

JuekTpoHHas HHGopManuoHHo-o0pa3oBaTeabHas cpeaa uHeruryra (QUOC). Kaxnawrii
oOyuyaroluiicss B TEYEHHE BCEro nepuoja oOydeHHs oOecreueH MHAMBHIYaTbHBIM HEOIPaHUYEHHBIM
JOCTYIIOM K 3JIEKTpOHHOW HH(pOpMalMoHHO-00pa3zoBaTenbHOU cpene umHctutyra (DHMOC) u3 moboi
TOYKH, B KOTOPOIl UMeeTCs JOCTYI K MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM cetn "UHTepHeT", kak
Ha TEPPUTOPHH UHCTUTYTA, TaK U BHE €e.

OUOC uHCcTUTYTa 00ECIIEUNBACT:

JOCTYM K y4eOHBIM TJIaHaM, padOYuM IporpamMmaM AUCHUILTUH (MOAYIEl), IporpaMMamM MpakTUK,
ANIEKTPOHHBIM y4YeOHBIM M3JaHUSAM M 3JEKTPOHHBIM 00pa3oBaTeNbHBIM pecypcaM, YKa3aHHBIM B
pabounx mporpaMMax ITUCIUILUIMH (MOJIyJIei ), mporpaMMax MpakTUK;

(dbopMHUpPOBaHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCJIE COXpaHEHHE ero padoT u
OLIEHOK 3a 3TH palOTHI.

B cnyuae peanuzanuu oOpa3zoBaTeabHON MPOrpaMMbl ¢ MPUMEHEHHEM 3JIEKTPOHHOTO OOy4YeHHMS,
JMCTAHIIMOHHBIX 00pazoBarenbHbIX TexHONMOTHH DMOC H0MOTHUTETHPHO 00ECTICUNBAET:

¢ukcanMio Xoaa 00pa3oBaTENbHOTO MpOIecca, Pe3yIbTaTOB MPOMEXKYTOUYHOW aTTecTallud U
PE3yNIbTaTOB OCBOCHHS 00pa30BaTEIbHON MPOrPaMMBI;

IpOBE/ICHUE YUEOHBIX 3aHATUH, MPOLEAYpP OLEHKU Pe3yIbTaTOB OOYyUEHUS, peanu3anus KOTOPIX
MPEeIyCMOTPEHa C TMPUMEHEHHEM JJEKTPOHHOrO0 OO0Yy4YeHMs, JUCTAaHIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHI;

B3aMMOJICHCTBHE MEXAY y4acTHUKaMU 00pa3oBaTEIbHOrO MpOIecca, B TOM YHUCIE CUHXPOHHOE U
(W1M) aCHHXPOHHOE B3aNMOJIEUCTBHS TocpeacTBOM ceT "NHTepHer".




7. OueHounble MarTepuaiabl ((poHI OIEHOYHBIX CpPeACTB) I TEKYyWero KOHTPOJIs
yCIIeBaeMOCTH U NPOMEKYTOYHOM aTTecCTAUM

7 ®OH/ OLEHOYHBIX CPEACTB JJIA MPOBEACHUS NMPOMEKYTOYHOH aTTeCTAUMH 00Y4aAIONIUXCS
0 JUCIUILINHE «DPU3NKa»

7.1 TlepeyeHb KOMIETEHIHIi ¢ YKa3aHHEM 3TANOB UX (JOPMUPOBAHUS B MPoOIECCe OCBOECHUSA
o0pa3oBaTeIbHOI MporpamMmbl (Tabiuia 9 — st 04HOM HOpMBI 00yUCHNMS)

Tabmuua 9 — ITaciopT poHAa OLIEHOYHBIX CPEACTB (111 OUHON (POPMBI 00YIEHUS)

Kon
Ne KonTposmpyembie pa3iesibl . HaumenoBanue
n/n (TeMbl) TUCHUILIHHBI KOHTpOMpyeMon OLIEHOYHOI0 CPeJACTBA
KOMIIeTCHIIH U
1 dusnuecKkrue OCHOBBI MEXAHUKHU VK-1 KonTponbhas padota
2 MonekysipHast pU3HMKa U VK-1 ng];ii(;?in;gaMeHy
TEPMOJAMHAMUKA
3 | OnexTpuyecTBo VK-1
KounTponbnas pabota
4 Maruernsm VK-1 TectupoBanue
Bormpocs! k 3auery
5) ®dusnka KojaeOaHuil 1 BOIH YK-1
6 OnTHka YK-1
7 KBanToBas dusmka YK-1 Kontponbnas padota
8 AToMHas U saepHas pusznka YK-1 TecrupoBanue
Bormpocsl k 3k3aMeny

7.2 Onucanue nokasaresjieid 1 KpUTepueB OLlEHMBAHUSI KOMIIETEHUMI Ha Pa3JIMYHbIX 3Tanax
ux ¢popMHPOBAHUS, ONIMCAHME IIKAJ OLlEHUBAHUS

Ta6nuna 10 — ITokazaTesnu 1 KpUTepuH OLICHUBAHUSI KOMITETEeHIIUHN

Heckpu Ioka3aTenb oLeHMBAHUSA dopmMa KOHTPOJIA
nTop PI'P | KJI | KP T 3 9
KOMIIeT
CeHIUI
3HaeT | OCHOBHBIE duzuueckue SIBJICHUS, + + + +

(yHIIaMeHTaJIbHbIE TOHATHUSA, 3aKOHBI M TEOpUHU
KJlaccuyeckoi u coBpeMeHHoON ¢(usuku (YK-6,
OIIK-1)

YMeer | mpUMEHATHh MOJYYEHHBIC 3HAHUS 10 (QU3KKE TPU + + + +
W3YYEHUH  JPYTUX  JAWCHUIUIAH,  BBIIEIATH
KOHKpPETHOE  (PM3MUECKOEe  COJACp)KaHUE B
NPUKIAAHBIX  3ada4ax  MpodecCHOHATbHOM
nesirenpHOoCcTH (YK-6, OITK-1)

Brageer | coBpeMeHHON Hay4yHOW anmaparypoid, METOJIaMH + + + +
BBIMIOJIHEHUST ~ DJIEMEHTApHbIX  J1aOOpaTOPHBIX
buznuecKux HCCIIEA0BAHUI B o0nacTu
npodeccuonanshoit nesrenpHocTH (YK-6, OIIK-
1)

7.2.1 JTan TeKymero KOHTPOJsi 3SHAHUI
PesynbraThl TEKylIero KOHTPOJS 3HAHUW U MEXKCECCMOHHOW aTTECTalUd OLICHUBAIOTCS I10
MATHOAIBHOM IIKaJe ¢ OLECHKaMMU:




®  «OTJIMYHO»
®  «XOPOUIO»

®  «yIOBJIETBOPUTEIHLHOY

®  (HEYJOBIIETBOPUTEIHHO»
® «HE aTTeCTOBAH»

Tabmuna 11 — Iloka3aTenu M KpUTEpUM OLIEHHWBAaHUS KOMIIETEHIIMM Ha 3Tane TEKYIIEro KOHTPOJIS

3HaHUI

Heckpu IToka3arenb oneHUBAHMS Ouenka Kpurepuii

nTop OLICHUBAHUS

KOMIIET

CHUM I

3HaeT | OCHOBHBIE (pu3HMUecKue sBIeHUA, (QyHAaMmeHTalbHble | OTiinyHO | [lonHOE Min
MOHATHSI, 3aKOHbl M TEOPUM KJIACCUYECKOM U YaCTUYHOE ITOCEILCHHE
COBPEMEHHON (pU3HKU JIEKINOHHBIX,

YMeeT | OpUMEHSATHh MOJY4YEHHbIE 3HaHUA MO0 (U3MKE MpuU MIPaKTUYECKUX U
U3Y4YEHUH APYTUX IUCLUUIUIMH, BBIIEIATH KOHKPETHOE 1a00paTOPHBIX
¢dusnueckoe coaepKaHWEe B TMPUKIAIHBIX 3aJadax 3apsTui. BrinmonHenne
1poeCCHOHATILHOM 1€ TeIbHOCTH 71a00paTOPHBIX U

Bnageer | COBpeMEHHOM HAy4HOM  ammaparypod, METOAAMH NPAKTHYCCKUX 3a[aHUH
BBITIOJTHEHUS AJIEMEHTapHbIX 1a00paTOPHBIX Ha OLIEHKHU «OTIMYHO
buznveckux UCCIJIEIOBaHUM B o0acTu
1poeCCHOHATILHOM 1€ TeIbHOCTH

3HaeT | OCHOBHbIE (U3MYeCKUe sBIEHUs, (QpyHaameHTanbHble | Xopouo | [ToaHoe umu
MOHATHS, 3aKOHbl M TEOPUM KIIACCUYECKOM U YaCTUYHOE ITOCEIICHHE
COBPEMEHHOW (pU3HKH JEKINOHHBIX,

YMeeT | OpUMEHSATh MOJY4YEHHbIE 3HaHUSA MO0 (U3MKE MpuU MIPaKTUYECKUX U
U3Y4YEHUH APYTUX IUCLUUIUIMH, BBIIEISATH KOHKPETHOE 1a00paTOPHBIX
¢u3nueckoe colep)KaHWe B MPUKIAAHBIX 3aJadax 3aHATHNA. BeinmonHeHue
poeCCHOHATILHOM 1€ TeIbHOCTH 1a00paTOPHBIX U

Bnageer | cOBpeMEHHOM HAy4YHOM  ammaparypod, METOAAMH IIPAKTUYECKHUX 3aJaHUI
BBITIOJIHEHUS BJIEMEHTAPHBIX 1abopaTOPHBIX Ha OLCHKHN «XOpOILIO»
¢buznyecKkux HCCIIEA0BAHUI B oOnactu
poeCCHOHATILHOM 1€ TEIbHOCTH

3HaeT | OCHOBHbIE (U3NYECKUE SBICHUS, (QyHAaMeHTalubHbIe | Y oBieT-| [loaHoe nnm
MOHATHSI, 3aKOHBl M TEOPUM KJIACCUYECKOHM U | BOpH- 4aCTUYHOE MOCELIEHUE
COBpEMEHHOM (pU3UKU TEIbHO | JIEKUHOHHBIX,

YMeeT | NpUMEHSATh TMOJyYeHHbIE 3HAHHUS 10 (QU3UKE TpHU IIPAKTUYECKUX U
W3Y4YEHUU APYTUX TUCUUIUIMH, BBIIEISITh KOHKPETHOE 71a00paTOPHBIX
¢usnyeckoe coaepKaHWe B NPUKIAJHBIX 3ajaydax 3aHATUNA. BeinmonHeHue
npoeccrnoHabHOMN e TeNbHOCTH 71a00paTOPHBIX U

Brnaneer | coBpeMEHHOM HaydyHOW — ammaparypo, METOJaMH MIPAaKTUYECKUX 3aJaHUI
BBINIOJTHCHUS 9JIEMCHTapHBIX 1a00paTOPHBIX Ha OLUCHKH
¢busnveckux UCCIJIEJOBaHUM B obmactu «yIOBJIETBOPUTEIILHO
poheCCUOHATHHON IEATEITLHOCTH

3HaeT | OCHOBHBIE (u3nuyeckue siBIeHud, ¢yHaameHTanbHble | Heynos- | [lomHoe min
MOHATHS, 3aKOHbl U TEOPHUM KJIACCUYECKON | | JIETBOPHU- | YACTUYHOE MOCEIICHNE
COBpPEMEHHO! (pU3UKU TEIbHO | JEKLHNOHHBIX,

IIPAKTUYECKUX U

YMeer | IpUMEHATh IOJIyYEHHbIE 3HAHMS 10 (QU3MKE IpHU 1260pATOPHEIX
U3Y4YEHUH APYTUX IUCLUUIUIMH, BBIIEISATH KOHKPETHOE —
¢busnyeckoe ColepkaHMe B NPUKIAZHBIX 3ajadax Hey10RIIETROPHTENBHO
poeCCHOHATILHOMN 1A TEIbHOCTH ¢ BOITIOHCHIE

Bnaneer | coBpeMeHHON Hay4yHOW ammaparypo, MeTOoJaMH

71a00paTOPHBIX U




BBITIOJIHEHUS AJIEMEHTaPHBIX 71a00paTOPHBIX MPaKTUYECKHUX
buznuecKux HCCIIEIOBaHUI B obmacTu 3aJaHuMn.
poeCCUOHATHHON JIEATEITLHOCTH
3HaeT | OCHOBHBIE (U3MUYECKUE SBICHUS, (QyHAaMeHTanbHbIC | He Henocemenue
MOHATHSA, 3aKOHBI W TEOPUM KJIACCHYECKOHW U | aTTeCTO- | JEKIIMOHHBIX,
COBpEMEHHOU (Ppu3uKU BaH MIPAKTUIECKUX U
J1a00paTOPHBIX
YMeeT | IpUMEHSTh TMONYYCHHBIE 3HaHUS MO (U3MKE MpHU SAHSI T
W3yUYEeHUHU UX OUCIUIIINH, BBIIEIATH KOHKPETHOE :
o ¥ Apyrux el » BBIA p HesBrmosnaenue
M3UYECKOE COIepKaHMe B MPUKIALHBIX 3aadax
Aep P a . 1a00paTOPHBIX U
poeCCUOHATHHON IEATETLHOCTH
= - — MPaKTUYECKHUX
Brnaneer | coBpemeHHON Hay4YHOW ammaparypoi, MeToJaMu saaHuil
BBIIIOIHEHHUS 3JIEMEHTAPHBIX 1ab0paTOPHBIX
(buznuecKux HCCIIENOBAHUN B obmactu
po¢eCCUOHATBHON EATETLHOCTH

7.2.2 JTan npoMeKyTOYHOT0 KOHTPOJISA 3HAHUI
B Tpetbem ceMecTpe pe3yabTaThl MPOMEKYTOYHOTO KOHTPOJIS 3HAHUH (3a4eT) OLICHUBAIOTCS
®  («BAUTCHO»

® («HC 3a4TCHO»

Tabmuna 12 - lllkajia 1 KpUTEpPUU OLIEeHWBAaHNS 3a4eTa

Ouenka
Kpurepun
«32a4TEHO» « HE 32YTEHO»
O6wem TBepable 3HaHUS B 00beMe
OCHOBHBIX BOTIPOCOB, B OCHOBHOM Her TBepnpix 3HaHMIA B 00BEME
MIPABUJIbHBIE PEIICHUS OCHOBHBIX BOIIPOCOB, OCBOEHBI
NPaKTUYECKHUX 3a/IaHUI, OCBOCHBI HE BCE KOMIIETECHITIH
BCE KOMITETEHLIUU
CucteMHOCTb OTBeTbI Ha BONIPOCHI B Ipeeax Het oTBeTOB Ha BONpOCHI
y4eOHOro Marepuaia, BBIHECEHHOTO y4eOHOro Marepuana,
Ha KOHTPOJIb. BBIHECEHHOT'O Ha KOHTPOJTb.
OCMBICTIEHHOCTh JHomyckaer He3HauuTenbHbIe | JlomyckaeT 3HAYHUTEIbHbIC
OLIMOKH npu OTBeTax U | omMOKM  [pU  OTBETax U
NPAaKTUYECKHUX JIEHCTBHSX. MPAaKTUYECKHUX JIEHCTBHSIX.

Bo BTOpOoM M d4eTBepTOM ceMecTpax pe3yibTaTbl NPOMEXKYTOYHOTO KOHTPOJIS 3HAHWM
(9K3aMeH) OLIEHUBAIOTCS MO YEThIpeX0anbHOMU IIKajle ¢ OLlEHKaMU:

«OTIUYHOY
«XOPOILIO»
«yJOBJIETBOPUTEIHLHOY
®  (HEYAOBIECTBOPUTEIHHOY
Tabnuma 13 - lkana u KPpUTEPUH OLEHUBAHUSI IK3aMeHa

Onenka
Kpurepun
«OTJIMIHOY» «XOPOIIO» «Y/I0BJIETBOPHUTEIbHO)»
Ob6beMm I'mybokue 3nanus, | JocratouHo
TBepbic 3HaHUS B 00bEMe
yBEpEHHbBIE TIOJTHBIC 3HAHMS,
o OCHOBHBIX BOIIPOCOB, B OCHOBHOM
JICHCTBUS 110 NPaBUJIbHBIC
. MPAaBUJIbHBIC PEIICHUS
PEILICHHIO JIEHCTBUS TI0 .
MPAaKTUYECKHUX 3a/IaHUH, OCBOCHHE
NPaKTUYCCKUX PEIICHUIO 9
. BCEX KOMIICTCHITHIA.
3aJJaHU B TIOJTHOM | IPAKTHYECKUX




obbeMe yueOHoMI 3aaHUuN B
IPOTPaMMBlI, o0beMe yueOHOM
OCBOEHHE BCEX IPOrpaMMBl,
KOMIIETEHIIUH. OCBOEHHE BCEX
KOMIIETCHIIHNH.
CucremMHOCTD OTtBeThI HA OTtBeThI HA OTtBeThl HA
BOIPOCHI JIOTUYHO | BOIIPOCHI BOMPOCHI B
YBsI3aHBI C YBsI3aHBI C npezenax
y4eOHBIM y4eOHBIM y4eOHOT0
MaTepHuaioM, MaTepHuaioM, Marepuana,
BBIHECEHHBIM Ha BBIHECEHHBIE Ha BBIHECEHHOTO Ha
KOHTpOJIb, & TAKXKE | KOHTPOJIb, a KOHTPOJIb.
C TeM, 4TO U3yyal TaKXKe C TeM, UTO
panee. HA3y4as paHee. HNwmeercs
OcwmpbicinenHocts | [IpaBunbHbIE U [TpaBunbHbIC Jomyckaet HE00XOIUMOCTh
yOenuTenbHbIe OTBETHI U HE3HAUYUTEIbHbIE B IIOCTAHOBKE
otBeThl. bricTpoe, MIPAKTHYECKHE OIIMOKH TIpH HaBOJSAIINX
MpaBUILHOE U JIeHCTBUSL. OTBETaX U BOITPOCOB
TBOPUYECKOE [TpaBuiibHOE MPAKTHYECKUX
IPUHSTHE MIPUHSATHE NENUCTBUSIX.
pelIeHUH, pelIeHU. Honyckaer
Oe3ynpeuHas ['pamoTHas HETOYHOCTH B
0oTpaboTKa 0TpaboTKa NPUHATUN
pELICHUH 3aJaHUI. | PELICHUH 1O pELIEeHHI IO
YMeHue nenarb 3aJIaHUSIM. 3a/IaHUsM.
BBIBOJIBI.

7.3 TunoBble KOHTPOJIbLHBIE 3aJaHUS WJIH UHbIE MAaTepHaJbl, He00X0AMMBbIEe /1JIsl OLleHKH 3HAHWM,
YMeHHMI, HABBIKOB H (MJIM) ONbITA AEATEJbHOCTH, XapaKTEPHU3YIOIIMX 3Tanbl (POPMUPOBAHUS
KOMITeTeHIIU

Texymuit KOHTPOJIb YCHEBAaEMOCTH OCYIIECTBISETCS Ha MPAKTHUECKUX U JIaOOpaTOPHBIX
3aHATHUSAX: B BUJIE OITPOCA TEOPETUUECKOT0 MaTepralia U yMEHHUSI IPUMEHSTh €ro K PEIICHUIO 3a1a4 y
JOCKH, B BHUJI€ NPOBEPKH JIOMAIIHUX 3aJaHHil, B BUJAE TECTUPOBAHUSA MO OTIACIbHBIM TEMaM,
MPOBEACHUEM KOHTPOJIBHBIX paldOT MO pasjuenaM JUCHUILIHHBL. KOHTponbHBIE pabOThl MPOBOASITCS
Ha MPAKTUYECKUX 3aHATHUSAX O] KOHTPOJIeM MpernoiaBarens. Bapuantel paboT BBIIAIOTCS KaKIOMY
CTYJIEHTY UHAUBUAYaTbHO. [IpU yCIIOBUM 3aIIUTHI CTYJEHTOM BBIMOJHEHHBIX Ja0OpaTOPHBIX padboT
U yIOBJIETBOPUTEIHHOTO HAMHMCAHUSA KOHTPOJBHOW pPaOOTHI CTYAEHT JOMyCKaeTcss K caade
3ayeTa/sK3aMeHa.

[TpoMexyTOUHBIN KOHTPOJIb OCYIIECTBISIETCS Ha 3adeTe/PK3aMeHe B BHJIE MHCHMEHHOTO
OTBETa Ha TEOPETUUYECKHE BOMPOCHI W PEUICHUS MPAKTUYECKOTO 3aJaHus OuieTa W MOCHIeIyoneh
YCTHOI Oeceipl C MpernoiaBaTeieM.

7.3.1 IlpumepHas tematuka PI'P
He mpenycmoTpensl

7.3.2 IlpumepHasi TemaTuKa u coaep:;kanue KP
1 cemectp ODO
3agaua 1.IIpamonuHeliHOe ABIDKEHHME TOYKH 3aJaHO ypaBHeHHeM X=-2+3t —0,5t>. Hammcats
yYpaBHEHHE 3aBUCHMOCTH CKOPOCTH U YCKOPEHHs] TOYKM OT BPEMEHHU, HAlTH KOOPIMHATY U CKOPOCTb
TOUYKHU 4epe3 2 ¢ MociIe Hayaja JBUKEHUS.
3agaua 2. Teno maccoif 3 Kr majgaeT B Bo3yXe ¢ yckopeHHeM 8 m/c?. HaifTu cuity conpoTHBIEHHS

BO3/TyXa.



3agaua 3. Komeco ¢ BHemHMM paamycoM R W BHyTpeHHHM pamguycoM I = R/2 katurcs 0e3
CKOJIBKEHHS 10 TOPU30HTAIILHOM MOBEpXHOCTH. OnpenenuTb, BO CKOJIbKO pa3 KMHETHYECKasi SHEPIus
MOCTYNATENbHOTO JIBH)KEHUS 00JIbIlle KUHETUYECKOW YHEPTHH BPallaTeIbHOTO TBUKEHUSI.

3agaua 4. MarepuaibHas TOYKa Maccod M = 5 T coBeplIacT TapMOHHYECKUE KOJICOAHHsS C
gactrotod v = 0,5 'n. AMmutyna konebanuit A = 3 cMm. OnpenenuTs: 1) ckopocTh TOYKH B
MOMEHT BpeMEHH, Korjaa cMmemeHue X = 1,5 cm; 2) MakcuMalnbHyt0 cully  Fmax, JeiCTByIONIYIO Ha
TOUKY; 3) MOJHYIO YHEPTUIO KOJIEOIIOMIEHCS TOUKH.

3amauya 5.boek cBaiiHoro Mmonota maccoit 500 kr nagaet Ha cBato Maccoid 100 Kr co ckopocTbio 4
M/c. OnpesiennuTe KWHETUIECKYIO SHEPTHUIO, TIEPEIISINTYI0 BO BHYTPEHHIO SHEPTUIO0 CUCTEMBI.

3apaua 6. Uepe3 O0OK, YKpEIUICHHBIH Ha TOPU3OHTAIBHOM OCH, TEPEKMHYTa HUTh, K KOHIIAM
KOTOpO# mpukperuieHsl rpy3bl My = 300 T u mz = 200 r. Macca 6moka Mo = 300 r. biok cumrarth
OJTHOPOJIHBIM HCKOM. HaiiTu jnuHeiHoe yCKopeHue Irpy30B.

2cemectp ODO

3apaua 1. /[Ba ToueuHbIX 3nekTpuueckux 3apsaa 1= 1uKn u Q2= -2 uKn Haxonsarcs B Bo3ayxe Ha
paccrosauun 0= 10 cm apyr ot apyra. OnpeAeauTh HANPsSHKEHHOCTh IOJIsA, CO371aBaeMOr0 3TUMH
3apsaMH B TOUKEA, yIaJeHHOM OT 3apsA/a (1 Ha paccTosHue 1= 9 cM U OT 3apsna g2 Ha 2= 7 cM.

3apaua 2. OnpenenuTh YCKOPSIOUIYI0 Pa3HOCTh NMOTEHIMaNoB U, KOTOPYIO JOJIKEH MPONTH B

ANICKTPUYCCKOM TOJIE DJICKTPOH, OO0JIaJaroIINil CKOPOCTHIO vi= 10° m/c, 4TOGBI ero CKOpoCTh
BO3poOcia B 2 pasa.
3apaua 3. barapero u3 n1Byx konjaeHcaropoB eMKOcThi0 C1= 400 n®d u Co= 500 md

COEIMHWIN IOCJEA0BATENbHO M BKJIOYMIM B ceTh ¢ HampsbkeHuem U= 220 B. [lotom Oarapero
OTKJIIOYMJIIM OT CETH, KOHJIEHCATOPBI Pa3beJMHUIIN U COeAMHIIN MapauIebHO 00KIIaAKaMH, UMEIOIIUMHU
OJHOMMEHHBIE 3apsabl. KakuM Oyaer HampspKeHHe Ha 3aKMMax IMOydeHHON O6aTapen?

3agaua 4. 3apsn Q=1HKn B Bo3myxe M3 TOUYKM, HaxoZsIIEHCs Ha paccTOSHUM 1 = 1 M oOT
OECKOHEYHO JIJTMHHOM PaBHOMEPHO 3apsKEHHOM HUTH, IEPEMECTUIIN B TOUKY Ha paccTosiHUM Io = 10 cM
ot Hee. OnpeaenuTs padoTy, COBEpIIAEMYIO IPOTUB CHJI TIOJIS, €CJIN JIMHEHHAs! IJIOTHOCTh 3apsja HUTUT
= 1 mxKn/m. Kakas paGota coBepiaercst Ha nociegaux 10 cm mytu?

3apaua 5. Ilpu BHemHem comportuBieHun R1 = 8 Om cuna toka B menu li = 0,8 A, npu
cornpotuBieHud Rz = 15 Om cuna Toka B uenu l2 = 0,5 A. Onpenenuth cuily TOKa KOPOTKOTO
3aMbIKaHusa uctounuka JJ1C.

4 cemectp ODO; 4- 5 tpumectp 30O

3agaya 1. Ha gudpakuuoHHYI0 pemieTky HOpMallbHO NaJaeT MOHOXpOMaTH4yeckuil cper. B
CHEKTpPE, MOJIYYEHHOM C MOMOUIbIO 3TON MU(PAKIMOHHON PEIIeTKH, HEKOTOpasi CHEKTpajibHas JIMHUS
HaGMIo1aeTca B MepBOM mopsiake mox yriaom ¢ = 11° . Onpenenuts HamBbIcIIHil TIOPAMOK CTIEKTpa, B
KOTOPOM MOKET HaOII01aThCsl 3Ta JTUHHUS.

3agauya 2. [Iy4ok eCTECTBEHHOTO CBETa IMaJIaeT Ha CTEKJIO C MOoKaszarejaeM mpeiomiienus N = 1,73.
OnpenenuTp, MpU KaKOM YIJie MPEJOMIICHUS OTPaXEHHBIH OT CTEKJa Iy4OK CBeTa OYAET MOJIHOCTBHIO
MOJIIPU30BaH.

3apava 3. /IBa nmonspuzaropa pacroyio>KeHbl TaK, YTO YTOJI MEX/y UX TIOCKOCTSIMH MPOITyCKaHUs
coctapnser ¢ = 60° . OmpesenuTh, BO CKOMBEKO pa3 yMeHBIIAETCS WHTEHCHBHOCTH lo ecTecTBEHHOTo
CBeTa IpH NPOXOXKIACHUU dYepe3 oba momspuszaropa. KosdduiumeHT moriomeHuss cBeTa B KaxkIOM
nojisipusarope K = 0,05.

3amaua 4. [InactuHka kBapua TonumHONW d1 = 1 MM, BbIpe3aHHas NEPIECHAMKYISIPHO ONTHYECKOM
OCH KpHCTaJlla, MMOBOPAUYMUBAET IIOCKOCTh MOJSPU3AIMM MOHOXPOMATHYECKOTO CBETa OIpeneeHHON
JUTMHBI BOJIHBI Ha YroJ @1= 20°. Ompenemure: 1) KakoBa JoMKHA OHITH TONmUHA O2 KBapIEBOii
IUTACTUHKH, MOMEIIEHHOW MeXAy ABYMS MapajuleIbHbIMH HUKOJSMH, YTOOBI CBET ObLI IMOJHOCTHIO
noramieH; 2) kakoi umHbl | TpyOKy ¢ pactBopoM caxapa maccoBoi koHueHTpauueir C = 0,4 kr/a1 Hago
MOMECTHTb MEXAY HUKOJISIMHU Ui MOJIydeHHs TOro e addexra? YaenpHoe BpalleHue [a] pacTBopa
caxapa pasHo 0,665 rpan/(m.xr.m>).

3anaua 5. B pesynbrare apdexra Komnrona GpoToH mpu coyaapeHun ¢ 3JIeKTPOHOM ObLT paccesH
ua yron 0 = 90°. Dueprus paccessHHOrO GoTOHA €2 = 0,4 M»aB. Onpenenure sHEpruto GoToHA
€1 J10 paccesHusl.



3amaua 6. Onpenenure JUIMHY BOJHBI (POTOHA, UMITYJIBC KOTOPOTO PAaBEH MMIIYIIBCY JJIEKTPOHA,
IIPOLIEIIIETO pa3HOCTh noTteHuanos U = 9,8 B.

3agaua 7. Mcnonw3ys Teoputo bopa mis atoma Bomopona, onpenenure: 1) paauyc ommkaien k
Spy opOUTHI (TIEPBBINA OOPOBCKUH painycC); 2) CKOPOCTh JIBHXKEHHS DJISKTPOHA T10 3TOM opOuTe.

3agaua 8. Omnpenenuth HHEPrur0 (POTOHA, COOTBETCTBYIOIIETO BTOPON IHMHUU B MEPBOU
nHppakpacHoi cepun (cepuu [lamena) aroma Bogopoa.

3apaua 9. Onpenenute 4acTOTy CBETA, U3JIy4aeMOT0 aTOMOM BOJIOPOA, MPHU MEPEX0/Ie IEKTPOHA
Ha YPOBEHb C TJIABHBIM KBAaHTOBBIM YHMCIIOM N = 2, €CII paJinyc OpOUTHI AJIEKTPpOHA U3MEHIIICA B 9 pas.

3apauya 10. Onpenenurte IJIUMHBI BOJH J¢ Bpoiis o-4acTUIlbl U MPOTOHA, MTPOIIEAIINX
OJIMHAKOBYIO YCKOPAIOIIYIO pa3HOCTh noteHuuanoB U=1 kB.

3anpaua 11. [Ipumep 1. Yactuna Haxoautcst B 06CKOHEUHO TITyOOKOM, OJTHOMEPHOM,
MPSIMOYTOJIBHOM MOTEHIMAIBHOM siiuke. Halitu otTHomenue paznoctu AEn n+1 cocemaux
SHEPreTHYECKUX YPOBHEW SHEPrUH YaCTHIIBI IpU N= 2.

3apaua 12. Berauciaure TOJIIIMHY CII0SI TTOJIOBUHHOTO OCJIA0JICHUS X1/2 TAPALIEIBHOTO My4YKa Y —
W3ITy4eHUs JJIs BOJIbI, €CIIU IMHEHHBINH KodddumeHT ocnadnenus p = 0,047 emt,

3amaua 13. PajuoakTUBHBIN U30TON paausi ‘;yRA IIPETepreBaeT YeThIpe 0, - pachana u asa B~ -
pacnaga. OnpenenuTs 1 KOHEUHOro sipa: 1) 3apsaoBoe ymcio Z; 2) MaccoBoe yucio A.

7.3.3 Bonipocs! 17151 KOJUIOKBUYMOB
He npenycmotpenst

7.3.4 3agaHus 1151 TECTHPOBAHUSA
IIpumepHoe conep:kaHue TECTOB:
1 cemectp ODPO

1. Teno aBMXETCS C OCTOSIHHOM 10 BEJIMYMHE CKOPOCTBIO 110 TPACKTOPHH, N300paKEHHON Ha PUCYHKE.
CpaBHUTH BEJIMYUHBI ITOJTHOTO YCKOPEHHUS Tela B Toukax A u B.

b

s B

2. Ha Hmke npuBeJIeHHBIX pucyHKax (1-4) maHo m3MeHeHue MPOeKINU CKOPOCTH Tena Vx OT BpeMEeH!

(v} * *
JUis KaXXJ0T0 cilydasi yKaKuTe, Kakoi u3 pucyHkoB (1 - 4'), maeT COOTBETCTBYIOLIYIO 3aBUCUMOCTD OT
BPEMEHM MPOEKIUH CUJIIBI Fx, IeNCTBYIOIIEN Ha TEIO.


http://exir.ru/other/chertov/metodichka/618.htm
http://exir.ru/other/chertov/metodichka/618.htm
http://exir.ru/other/chertov/metodichka/631.htm
http://exir.ru/other/chertov/metodichka/631.htm
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3. TenHucHpI MSY JETEN € UMIYIbCOM P (Macmrab ¥ HampaBI€HUS YKa3aHbl HAa PHUCYHKE).
TenHnucuct npoussen no mMsA4y pe3kuid ynap ¢ cpeaneit cuwiioi 80 H.. M3meHuBmIniics ummnyibc msiya

1

Kaxkoe Bpems aeiicTBoBana Ha Msi4 cujia’?

4, I[Ba MAJICHbKHUX MACCHUBHBLIX MAapHWKa 3aKpPCIJICHbI Ha KOHIAX HEBECOMOI'O CTCPKHA OJIWMHBI d
CrepxeHb MOXET BpalllaThCs B FOPU3OHTAIILHOM IIOCKOCTH BOKPYT BEPTHUKAIBHOW OCH, MPOXOAALIEH
yepe3 cepenuny crepxkHsi. CTEepKeHb PaCKPYTHIIM JO YTI0BOW ckopocTH ®i. [loa nelcTBueM TpeHus
CTepKEHb OCTAaHOBHJICS, IIPU ATOM BBIIETHIOCH TETIo Q1.

Haiitu BbIIEIISIIOIIIEECS TTPU OCTAHOBKE TeJla TEIUIO, €CITU CTePIKEHb ObLT PACKPYUYEH J0 YIIIOBOU
CKOPOCTH ®2=3®1.

5. Ha pucyHke npuBeeHbl KpuBbie QYHKIUI pacrpeIeieHnss MOJIEKYIT HAeaaIbHOrO Ta3a o CKOPOCTAM
(pactipenenenne MakcBesuia) Uit IBYX pa3jIMYHBIX Ta30B, KOTOPbIE HAXOSATCS IPU OJTMHAKOBOI
TeMmueparype.

dN
f(v)=—-
3nech NAV _ omst MOIeKyI, CKOPOCTH KOTOPBIX 3aK/IIOYCHEI B HHTEPBAIE CKOPOCTEH OT V 110
v+dv B pacueTe Ha €MHUILY 3TOr0 UHTEpBaja.

AN

v
CpaBuute MossipHble Macchl ( M1u Mz ) Ta30B U IUIOMIAIN TIOJT KPUBBIMH
6. Ha pucynke nzo6paxen nuki Kapuo B koopaunatax (P,V).




Ha kakom sTarie mpouCXOIuT:
e M30TEPMHYECKOE pacuimpeHue (Cxkarue) raza
e ajuabaTHyecKoe paciiupeHue (cxxarue) rasa
o yBenuuenue (YMEHbIIEHHE) TEMITEPATyphI ra3a
. YBCIIMUCHUC / YMCHBIICHUC SHTPOIMNH CUCTCMBI
o yBenuueHue (YMEHbIIEHHE) BHYTPEHHEH SHEPTUH ra3a
o ajuabaTHyecKoe HarpeBaHue (OXJIaXKICHHUE) ra3a
e  TIPOIIECC, B KOTOPOM DHTPOIIUS TOCTOSHHA

7. Ha nuarpamme (P,V) nzo0pakeH IUKINYECKUAN POIIecc.
Fa
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Kak mensiercs temneparypa Ha pa3InyHbIX y4acTKax?
8. OgHOaTOMHOMY HJI€aIbBHOMY T'a3y B pe3ysibTaTe H300apuiecKoro mpolecca moABeACHO KOIUYECTBO
teroTel AQ. Kakast 107151 TeTUIOTBI pacXxoIyeTcs:
e HA yBEJIIMYEHHE BHYTPEHHEH DHEPIUH rasa AU
40
. Hapabory, coBepmaemyto razom 44

40

3 cemectp ODO, 2 tpumectp 3P0
1. Tlone co3maHO PaBHOMEPHO 3aPSDKEHHOW C(EPUYECKON MOBEPXHOCTBIO C 3apsaoM —(. YKaxute
HalpaBJICHUE BEKTOpa I'PaIMeHTa MOTEHIIHANa B TOUKE A.

2. KonneHcarop, 3alOJIHEHHBIA AMIIEKTPUKOM C JUAJIEKTPHUUECKOW MPOHHUIIAEMOCTBIO €, HMMEeT
sHepruro W. HaliTu 53HEpruro sJIEKTPUYECKOro IOJIsl KOHJEHCATOpa IIOCHe YNAlIeHUs W3 HEro
IUBJIEKTPUKA IIPU YCIOBUH, YTO KOHAECHCATOP:

e OTCOCIMHEH OT UCTOYHMKA TOKA

« IPHUCOEAMHEH K HCTOYHUKY TOKA
3. Ha pucyHke mpencraBieHa 3aBUCHMOCTb CHJIBI TOKa, MPOTEKAIOIIETO Yepe3 YYacTOK IenHu, OT
HanpsbkeHus. Halitu paboty Toka 3a 10 MunyT npu Hanpspkenun 30 B.



4. Ha pucyHke gaHa cxeMa JIEKTpUYECKON LIeTIH, BKJIIOYA0Ias Ba niacaibHbIX ucTouHuka ¢ D C €1 u
€ W Tpu pesucrtopa ¢ comporuBieHusiMu Ri, Rz u Rs. HampaBnenus TOKOB B BETBSX MOKa3aHbI

cTpenkamu. HanpaBnenue o0xo/la KOHTypa — IO 4acOBOM CTpenike. 3amucaTh YpaBHEHUS 1O BTOPOMY
npaBuity Kupxroda st pa3nuyHbIX KOHTYPOB.

5. Ha pucynke u300pakeH MPOBOJHHMK Maccol M, TMOABEHICHHBIM Ha MPOBOASIIMX HUTAX, Yepe3
KOTOpBI€ MojBeieH ToK |. [IpoBoIHKK MOMeIIeH B MarHUTHOE T0JI€ ¢ MAarHUTHOM MHIYKIMeH B.

VYkaxuTe, MpU KaKUX HANpPaABICHUSIX TOKAa U BEKTOpAa MArHUTHOW MHAYKIMU CUJIa HATSKEHUS HUTEH
MOJKET OBITh paBHA HYIIIO.

6. VMoHbl, nMeronme OIMHAKOBBIE CKOPOCTH, HO pa3HbIE yIENbHBIC 3apsibl, BIETAIOT B OJHOPOIHOE
Mar"HuTHoe noje. VX TpaeKTopuu NprUBEIEHBl HA PUCYHKE.

Kaxoit TpaekTopun COOTBETCTBYET BEIMUMHA HaWOOJIBIIIETO (HAUMEHBIIIETO) YACIBHOTO 3apsiaa
7. Ha pucyHke moka3aHa 3aBHCHUMOCTh CHJIBI TOKa OT BpPEMEHH B DOJIEKTPHUECKON Ienu C
WHIYKTUBHOCTBIO 1MI'H.



Haiitu Mmonyns cpennero 3nauenus IJ{C caMOMHAYKIMK ISl Pa3IMYHBIX BPEMEHHBIX HHTEPBAJIOB.

8. Konryp mromampio S = 0,1M? pacronoxeH NepHeHANKYISPHO K JIMHUAM MATHUTHOH HMHIYKIIHH,
KOTOpasi M3MeHsieTcs 10 3akoHy B = (2 + 10t?)[1102 Tn. Hanmcars 3akoH m3menenus momyns DJIC
WHIYKIIMH, BOZHUKAIOIIEH B KOHTYpE.

9. Haiitn monHyr0 sHepruto kojebanuit (B MIK) Mpy>KWHHOTO MAasSTHHUKA, €CIIH KOJICOAHUS MTPOUCXOIAT:
nox Aeiicreuem cuisl F ¢ ammintynoit A:

F=0 5x H; A=4cm

F=0 10x H; A=2cMm

F=[1 20x H; A=5cm

10. Ha pucyHke mpeicTaBieHa 3aBUCHMOCTh aMILUTHTY/IbI KOJIEOAHUW Ipy3a Ha MPYKUHKE C )KECTKOCTHIO
k=10H/M OT 4acTOThI BHEILIHEH CHUIIBL.
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Haitru:

e Maccy KOJIEOTIOIErocs rpysa

¢  MAaKCHUMAaJIbHYIO DHEPIHIO B 3TOH CHCTEME
11. HaiiguTe a) CKOPOCTh pacrpocTpaHeHHs BOJIHBI B M/C; 0) IJIMHY BOJIHBI; M) IEPHO] KOJeOaHU, eciu
YPaBHEHHE IUIOCKON CUHYCOUJAJIBHOM BOJIHBL, paclpocTpanstonieiics B1osib ocu OX, UMEeT BU:

£=0,01sin(10° — 2x)
£=001sin(100t —5x)
& =0,2sin(3,14t - 62,8x)
12.Ha pucyHkax MPE/ICTABIICHBl MTHOBEHHBIE (POTOrpaduu  IIEKTPUUYECKON  COCTaBIISIONIEH

JIEKTPOMAarHUTHOW BOJIHBI, NIEPEXOASIIEN U3 cpeabl | B cpeny 2 MepneHAMKYISpHO I'paHULE paszela
AB.

Haiitu ny1st o6oux cimydaes:
« CKOpOCTb CBeTa B cpefie 1, ecnu cpena 2 - BakyyM (puc.1)
e CKOpPOCTBH CBETa B cpefie 2, ecnu cpena 1 - Bakyym (puc.2)
« OTHOILIEHHUE CKOPOCTHU CBETa B CPeJie 2 K €ro CKOPOCTH B cpenie 1
+  OTHOCHTEJIBHBIN MMOKa3aTe/Ib MPEITOMICHHS 3THX cpe N12 (N21)



2 cemectp ODPO
1. Cger magaer Ha TOHKYIO IUICHKY C TOKa3aTeleM NpeloMiIeHHs N, OONBIIMM, YeM IO0Ka3aTellb
MIPEJIOMIICHUST OKPYXKAIOIICH CPEJIbI

UeMy paBHaA pa3HOCTb X0/1a JIy4el Ha BBIXOJE U3 TOHKOM IIJICHKHU?

2. CBeT OT HEKOTOPOro MCTOYHHMKA MPEICTaBIsIET COOOH JBE TUIOCKME MOHOXPOMATHYECKHE BOJHBI C
JUIMHAMU A1 ¥ A2 . Y BKCIIEpUMEHTaTOpa UMeeTCs Be MU(paKIMOHHbIE PEUIETKH, TOCTOSIHHBIE U YHCIIO
meneii  kotopbix cootBercTBeHHO di , Ni u d2, N2. Ilpu HOpMmanbHOM TaJeHWH CBETa Ha
I(QPaKIMOHHYIO pemIeTKy 1, moxy4eHo u300paxeHne At MakcuMyma M, mokasanHoe Ha puc.l. [locne
TOT0, Kak AU(PPAKIHOHHYIO peleTKy | MOMEHsIM Ha pemeTky 2, n3o0pakeHne MakcuMyMa M cTalio
TaKuM, KaK MOKa3aHo Ha puc.2.

CpaBHHTE MOCTOSHHBIE PEIIETOK U UX YUCIIO MIETeH.

3. Ilpu mamenuu cBeTa U3 BO3/yXa Ha AMAIEKTPHK MOJA yriioM bproctepa oTpaxeHHBIN JTyd CTaHOBUTCS
MOJTHOCTBIO TOJSPU30BaHHBIM. OmNpefenuTh MOKa3aTeNlb MPEIOMIICHUS JUAJIEKTPUKA, €CIH  yroJ
Bproctepa paBen:

30° (60°, 459).

4. Ha pucyHke moka3zaHa KpuBasi 3aBUCUMOCTH CIEKTPAIbHOM IIOTHOCTH YHEPTETHUYECKOW CBETUMOCTH
abcomoTHO uepHoro Tena ot anuHbl BoaHbl mpu T=10000K. IIpu kakoii Temrieparype ATUHA BOJHEI,
COOTBETCTBYIOIIAsI MAKCUMYMY H3JTy4eHHUs a0COFOTHO YepHOTO Teyia Oynet paBHa 580 HM?

4 10000K
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5. Ha pucyHke moka3aHbl HampaBjeHHs Majaromero GoToHa, pacCeTHHOTO (DOTOHA U AJIEKTPOHA OTIAa4r
(e). Yrom paccesnus 90°. Ecnm WMITyabChbl DJIEKTPOHA OTJAYU M PACCESIHHOTO (OTOHA paBHBI



cootBerctBeHHO 3 (MpB.c)m m 1,5 (MaB.c/M), To HampaBjieHHE IBWKEHHUS AJICKTPOHA OTIAYH
COCTAaBIISICT C HANpaBJICHUEM Majamoero Ggorona yron [ (B rpagycax), paBHbIi ...

6. Ha pucyHke npecTaBieHa quarpaMMa SHEpreTHUYeCKUX YPOBHEH aToma.

E
E;
E4
Ez

F

E;

w w w

1 2 3 4 35

E;

VYkaxuTe, KaKOMy IIEPEXOly COOTBETCTBYET:
e TOTJIONIeHHE (POTOHA C HAMOOMBIIEH JJIMHON BOTHBI
e morjomieHue GoToHa ¢ HAaUMEHbLIEH JTUHON BOJIHBI
e HcmyckaHue GoToHa C HauOOJbIIEeH JIMHON BOJIHBI
e HcHyckaHue ()OTOHA C HAUMEHbLIEH JJIMHON BOJHBI
e wucmyckaHue (poToHa C MAaKCUMAJIbHOW YHEpTUEH
e HcHyckaHue (oToHa ¢ MUHHUMAJIbHOMN SHEpruen
7. Haiitu oTHOIIEHHE ITTMH BOJIH JIe Bpoilyisi mpoTOHA U oL -4aCTUIIBI JJISI CITy4aeB:
e TPOTOH M O -4aCTULA JBUTAKOTCS C OAMHAKOBBIMU CKOPOCTIMH
¢ CKOpOCTb ITPOTOHA B 2 pa3a 0oJibliie (MEHBIIIE) CKOPOCTH O ~4aCTHUIIbI
e TPOTOH M O -4aCTULA YCKOPEHBI OJJMHAKOBOM Pa3HOCTHIO MIOTEHIIUAJIOB
8. BpicOokas MOHOXPOMAaTHYHOCTH JIA3€PHOTO W3JIY4eHHUS OOYCIOBIEHA OTHOCHUTEIHFHO OONBIINM
BPEMEHEM JKM3HH JJIEKTPOHOB B METACTaOMIILHOM cocTossHuu [1[1[]-“¢c . VUuThIBas, YTO TMOCTOSHHAS

h=6,6-10"%58.¢

[Inanka , OILICHHUTH IIHUPHHY METACTAOMILHOTO YPOBHS (B 3B).

9. BonHoBass (hyHKIMS YaCTHUIBI B MPSAMOYTOJbHOW OJHOMEPHOH MOTEHIMATBHOU siMe ¢ OECKOHEUHO

w(Xx)=Asin nrz X
BBICOKUMH CTEHKAMH MUPUHOHN | iMeeT BHI: I
KaxoBa BeposSITHOCTB TOTO, UTO YaCTHIAa MOXKET OBITh OOHApYXKEHA:

e B JIEBOM (MpaBoii) MOJOBUHE MOTEHIIUATBLHOM SIMBI
« BoOOmactu X >1 ...

« BoOOmactu X <l|..

« BoOmactu 0< X <|...

10 Kak M3MEHSIIOTCS CIICIYIONIHE XapaKTepUCTUKH siipa (paccMoTpers o - pacman; B - pacmag u B -

pacman):
e 3apSJIOBOE U MACCOBOE YHCHA S/Ipa



11.

12.

e TOPAIKOBBIA HOMED JIEMEHTA

e YHCJIO HYKJIOHOB B sJIpe

o 3apsn aapa

e YHCJIO IPOTOHOB U HEUTPOHOB B SAJIpe

I[pu B "— pacmaje UMEIOT MECTO PEaKIIHH. . .
X2 =Y/ + Hej

X5 Y +et +v,

X3 YA+ +7,
n—>p+e +v,

p—>n+e +v,

. P—>pP+€ +Vve

YyacTHUKaMU OJJTHOBPEMEHHO CHJIBHOTO Y AJIEKTPOMAarHUTHOTO B3aUMOJEHUCTBUS SABJISIOTCA ...
e KBapKu

e DJIEKTPOHBI

e IPOTOHBI

e  HEUTPUHO

7.3.5 Bonpochl 1J1s1 3a4€TOB M IK3aMeHAa Mo Jucuunianne «Pu3nka
1 cemecTp (3x3amen) ODPO

dusnueckue OCHOBbI MeXaHUKU; MonekynsapHas (pusnuka
1. Ilpenmer mexaHuku. Paznenbl MEXaHUKM CTaTHKa, KWHEMATHKa, TUHaAMHKa. MexaHn4ecKkoe
JBMD)KEHUE U €r0 OTHOCUTENbHOCTh. CucteMa orcuera. MarepuanbHasi TOUKa M CIIOCOOBI 3a/1aHUs €€
ITOJIOKEHUS.
2. CnocoOsl onMcaHus IBM)KEHUS MaTepUaibHOl Touku. KuHemMaTnueckoe ypaBHEHHE ABHKEHUS.
Tpaexropus.
3. Bexkrop nepemerienns. CKOpoCcTh U YCKOPEHHE MaTepHaIbHON TOUYKH.
4. YckopeHHe HOpMalIbHOE, TAHTEHI[MAIbHOE U MTOJIHOE. EAMHMIIBI YCKOpEHHUS.
5. JIBmxeHue MaTepuaIbHON TOUKH MO0 OKPYKHOCTHU. CBS3b MEX/Y JIMHEHHBIMH U YTIIOBBIMU
XapaKTEPUCTUKAMM JIBHIKECHHUSL.
6. HuepumanbHble cucteMsl oTcueta. DopMynupoBka nepBoro 3akoHa Herorona.
7. IloctynarenpHoe U BpalllaTeabHOE ABM)KEHHUE TBEPIOTO Teja U UX XapaKTEPUCTHKU.
8. IlpeoOpazoBanus ["ammies. MexaHn4eckuid IPUHIMIT OTHOCUTENbHOCTH [anues. I'paHuiibl
MIPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
9. Tloctynarel cnenuaibHON TeopuH oTHOCHTENbHOCTHU. [IpeobpazoBanust Jlopenua.
10. OTHOCHTENHHOCTH UTHH U MPOMEKYTKOB BpeMEHHU. MIHTEpBaI MeX1y IBYMs COOBITHSIMHU.
11. Cuna kak Mepa MEXaHU4eCcKoro JeicTBus. Buapl cun B Mexanuke. [IpuHIMI HE3aBUCUMOCTH
JNIEUCTBUS CHIIL.
12. UueprHsble cBoiicTBa MaTepuu. Macca. imnynbc MatepuanbHOi TOukd. OCHOBHOM 3aKOH
JMHAMHKH MaTepuaibHOi Touku (Bropoii 3akon HeioToHa).
13. Tpernii 3akon HetoToHa. Cructema MaTepraibHbIX ToueK. LleHTp Macc U 3aKOH €ro JBMKEHHUS.
14. 3axkoH M3MEHEHHUs UMITYJIbCAa MEXaHUYECKON CHCTEMBbl MaT€pHUaIbHbBIX TOUYECK.
15. JIBukeHue Tena NepeMEHHON MacChl.
16. DHeprus xak Mepa pa3iIM4yHbIX (HOPM ABHIKEHHS MaTepU. DHEPrus MOTEHLIUAIbHAS U
KMHETUYECKasl.
17. PaGota kak Mepa u3mMepeHus dHepruu. Pabora mocTosTHHOM U MepeMEeHHON CHITbl. MOTITHOCTb.



18. ['paBuTarmoHHOE B3aUMOJCHCTBUE. 3aKOH BCEMUPHOTO TAroTeHus1 HproTona. HampsikeHHOCTH
Y TIOTEHIMAJ TPABUTALIMOHHOTO TOJIS.

19. BpamarenbHoe ABHKEHUE a0COIIOTHO TBEPAOTo Teiaa. MOMEHT cuiibl. MOMEHT UMITYJIbCA.
3aKOH U3MEHEHUSI MOMEHTa UMITYJIbCA.

20. MoMEHT UHEepLUH MEXaHUYECKOM CUCTEMbI OTHOCUTENILHO HETIOABIKHOM ocu. [Ipumepsl
pacyeTa MOMEHTa UHEPLIUH.

21. OcHOBHO} 3aKOH JMHAMUKH BPaaTeIbHOTO JIBUKEHHS TBEPIOTO Tela BOKPYT HEMOIBUKHOM
OCH.

22. 3aKkOoH COXpaHEeHMs UMITyJibca. AOCONIOTHO HEYNIPYTUil yaap.

23. 3aKOH COXpaHCHHUS MEXaHUYECKOW YHEPTUU. AOCOIIOTHO YIPYTHH yaap.

24. 3akoH COXpaHEHHs] MOMEHTA UMITYJIbCa.

25. Tapmonmueckue KoneOaHus. Y paBHEHHE TapMOHHYECKUX KojieOaHui. AMIuuTyna u dasza
koJjiebanui. CKOpOCTh U YCKOPEHHUE IIPU TAPMOHUYECKUX KOJICOAHUSX.

26. BrwiHyXAcHHBIC KOJIeOaHUs. Y paBHEHNE BBIHYKICHHBIX KoJieOaHnid. AMILTUTYyna 1 (asza
BBIHY/ICHHBIX KoJieOaHuil. Pezonanc.

27. W3zobpaxenue kojaeOaHUM C MOMOIIBIO Bpaliamiierocs Bekropa. CrnoxkeHue 0JuHAKOBO
HaIPaBJICHHBIX KOJICOaHUH.

28. Kuneruueckas. [loTeHIManpHas U MOTHAS SHEPTUS TADMOHUYECKUX KOJIECOAHUI.

29. 3aryxaromye KoneOaHus. AMIUTUTY/a. 9aCTOTa U MEPUO/T 3aTYXAIONINX KOJIeOaHU .
Jlorapudmuueckuit AEKpeMEHT 3aTyXaHUsl.

30. CrnoxeHue B3aMMHO TEPICHIUKYISIPHBIX KOJICOAHUH C pa3IMYHbIME 3HAYCHUSMHU PAa3HOCTH
HavyanbHBIX (a3. TpaekTopus KoIeOIoIIeiics TOUKHU CKIIaIbIBaeMbIX Konebanuii. durypsr Jluccaxy.
31. Maremarnyeckuii MassTHUK. COOCTBEHHAs! 4YacTOTA U TIEPHOJ MATEMAaTHIECKOTO MasTHHKA.
32. @wuszuyeckuit mastHuk. [IpuBenennas mHa. CoOCTBEHHAs 4acTOTa U MEPUO KOJeOaHHUs.

33. IIpeamet monekynsapHOU ¢pu3uku. TepMoguHAMUKY U cTaTndeckoi pu3uku. CTaTHIecKu U
TepPMOJAMHAMUYECKUN METOABI UccaeaoBanus. TepMoagnHaMuyecKkue cucteMsl. TepMoagMHaMUYECKe
rapameTpbl U TIPOIIECCHI .

34. ATtomHas u MonekynsapHas Macca. Monb 1 uncio ABoraapo. MosnsipHas macca.

35. HWneanpHbIid ra3. YpaBHEHUE COCTOSIHHS HJICATBHOTO Ta3a.

36. WpeanpHslii ra3. M3omporiecchl uaeanbHbIX ra30B. 3akoHbl boitnsg-Mapuorra. ['eii-Jlroccaka.
Mapis. 'papuueckoe n300pakxeHne U30IPOLECCOB.

37. OcHOBHOE ypaBHEHHE MOJEKYIIPHO-KMHETHYECKOU Teopun. CpeHss KBaJpaTHuHas
CKOpPOCTb.

38. Craruueckas ¢usuka. Pacnpenenenne MaxkcBenia MoKy ra3a mo ckopoctsim. Cpenusis
apudmernueckas, cpeaHss KBaapaTuyHas U HanboJjee BeposiTHasi CKOPOCTH.

39. bapomerpuueckas popmyna. 3akoH bonabimMaHa 1S pactipeieNieHns YacTUIl BO BHEIITHEM
MOTEHIIUATHLHOM TIOJIE.

40. TemuoBoe nBUX)eHUE MOIeKyn. CpenHsis AJinHa CBOOOTHOTO Ipobera MOJIEKYI, CpeHee BpeMs
cBOOOTHOTO TIpodera

41. Yucno creneneit cBo00 61 MoNeKybl. [locTynarensHbie, BpalaTelbHbIE U KoJebaTeTbHbIe
CTETEeHU CBOOO/IbI. 3aKOH PABHOMEPHOI'O paclpeieNIeHUs] SHEPTUH 0 CTENEHSIM CBOOOBI.

42. BHyTpeHHss dHEprus uaeaibHoOro rasa.

43. Kiaccudeckas TeopHs TETUIOEMKOCTH HJICTbHBIX Ta30B. 3akoH J[romonra-ITu.

44. BuyTpeHHss dHeprusi cucteMbl. PaboTa u TerioTa, kak criocoObl 0OMeHa SHeprueit Mex Iy
MaKpOCKOITMYECKUMHU CUCTEMAMHU.

45. TlepBoe Hauano TEPMOAMHAMHUKH, €T0 (HOPMYIHPOBKA U aHATUTHYECKOE BhIpaxxeHue. Pabora
Y TEIJIOTa KaK Mepa U3MEPEHUS SHEPTHUH.

46. DnemeHTapHas padoTa pacmupenus razoB. PaboTa pacmupeHus mpyu KOHEUHOM U3MEHEHUT
o0beMa u ee rpadudeckoe n300paxkeHue.

47. TemnoeMKOCTb BelllecTBa. Y IeJIbHAs U MOJISIPHAS TETIOEMKOCTH. TermioeMKoCTh Mpu
MOCTOSIHHOM 00bEeME U TPY MOCTOSTHHOM JaBjieHUU. CBsI3b ATUX TEINIOEMKOCTEH.

48. TlpumeHeHHE EPBOTO 3aKOHA TEPMOAMHAMHKH K U30TPOIIECCaM UACATbHBIX T'a30B.

49. AnunabGaTHBIN ¥ TOJUTPOITHBIN MPOIIECC UICATBHBIX Ta30B.

50. OGpartumble 1 HeoOpaTHUMBIE Mporecchl. [IpuMepsl HeOOpaTUMBIX POLIECCOB.



51. Kpyrossie nporieccsl. [Ipsmoit u oOpaTHbIii nukiel KapHo. TermoBeie nBurarenu u
XOJIOTUTHHBIC MAIIIUHBI.

52. Bropoe Hayaio TEPMOJUHAMUKH U €0 pa3inyHbie GOPMYIUPOBKH.

53. TlpuBeneHHOE KOJUYECTBO TEIUIOTH M TEPMOJIUHAMHUYECKOE OINPEICICHIE SHTPOIUH.
Boruncnenue sHTpoONUU npu HeoOpaTUMbIX U 00paTUMBIX MpoLIeccax.

54. TepmonuHamuyeckas auarpamMma T-  u ee npuMeHneHue. Teopema KapHo 11t 0OpaTUMBIX U
HeoOpaTUMBbIX MPOLIECCOB.

55. CraTuyeckoe UCTOJIKOBAHUE BTOPOTO Havyasia TepmoanHamuku. @opmyna bonbimana.
Oo6bsacHenne pu3NYECKOi MpUPoabl HEOOPATUMOTO MpoIiecca.

56. BszaumopelicTBHE MOJIEKYI HI€aIbHOTO Ta3a. YpaBHeHue Ban-nep Baannca.

57. Xuzaxoe u TBEpI0€ COCTOSHUE BELIECTBA.

2 cemectp (3auetr) OPO

DNEeKTPUYECTBO, MarHETU3M, 3JIEKTPOMArHUTHbIE KOJIEOAaHUS U BOJIHBI

1. Dnexrpoctatuka. ToyeuHbId 31eKTpUUECKU 3apsia. JIMCKPETHOCTb 3JEKTPUUYECKOro 3apsja.
3akon Kynona.

2. Onektpuueckoe mnoisie. HampspkeHHOCTh 3ieKTpocTatudeckoro mnoss. [IpuHnun cynepnosunuu
ANEKTPOCTATUYECKUX MONeH. [IUpKynsanus BeKTopa HANpPsLDKEHHOCTH — AJIEKTPOCTATHYECKOrO IOJIS.
Teopema Octporpanckoro-lI'aycca uist 31€KTpOCTaTUYECKOTO MOJIS B BAKyyMeE.

3. TloTeHmman >3JEKTPOCTATHYECKOTO MOJS. DKBUIOTCHIUAIBHBIE MOBEPXHOCTH. CBS3b MEXKIY
HaNpsHKEHHOCTBIO U MOTeHLnanoM. PaboTa aiekTpocTaTHuecKoro moJisi py NepeMelleHuu 3apsa.
4. DeKTpoCcTaTUYECKOE MOoJIE B AUIIEKTPUKAX. DICKTPUUECKUN AUMOIb. THUIIBI JUJIEKTPUKOB.

5. TlonsipuzoBaHHOCTH JUDJIEKTPUKOB. Teopema Octporpaackoro-I'aycca JUISL
AJIEKTPOCTATUYECKOr0 IO B cpeae. ODJeKTpudeckoe cMelleHue. HampsikeHHOCTh 1oy B
JUDJEKTpUKE. AudiieKTprudecKas IpOHULIAEMOCTb CPEIbI.

6. TIpoBOOHHMKH B DJEKTPOCTATHYECKOM Tojie. SIBIIEHWE DJIEKTPOCTATHYECKOW WHIYKITUH.
PaBHOBecHE 3apsA0B HA IIPOBOJHUKE.

7. DnexTpuueckas €MKOCTb YEIUHEHHOro THpoBojaHMKA. KoHaeHcaTopbpl. OHEpPrusi CUCTEMBI
3aps10B, YEANHEHHOT'O POBOJHUKA, KOHIEHCATOpa. DHEPTHS 3JIEKTPOCTATUYECKOIO MOJIS.

8. DnekTpuuecKuil TOK, CHiIa ¥ INIOTHOCTH TOKa. 3akoH OMma. ConpoTHBIIEHHE TPOBOTHUKOB.

9. Pabora u mourHocTh ToKa. 3akoH Jxoyns-Jlenna.

10. CtopoHHHE CHIIBL. DIEKTPOABIKYIIAas cwWia W HampspkeHune. Mcrounukm Toka. IlpaBmio
Kupxroga nis pazserBienHbix neneil. Koadduuuent noneznoro aeiicTBus HCTOUHUKA TOKA.

11. MaruuTHOE 1oJie, €ro XapakTepUCTUKU B BakyyMme. JIMHUY MarHUTHON MHIYKIUH.

12.3akon Amnepa. OpueHTupytomee ACHCTBHE MAarHUTHOTO IOJI Ha 3aMKHYTBIH MPOBOASAIIMN
KOHTYp. MarHuTHbI MOMEHT IIJIOCKOTO 3aMKHYTOTO KOHTYpa.

13. MarauTtHoe 1moJjie MOCTOSHHOTO 3JIEKTPUYECKOro TOKa B BakyyMme. 3akoH buo-Caapa-Jlamnaca.
Pacuer MarHMTHOro mMOJISI MPSMOJMHENHOTO IMPOBOJHMKA C TOKOM. MarHMTHOE IOJIE KPYyTrOBOI'O
BUTKA C TOKOM.

14. 3axon buo-Caapa-Jlamtaca. MaruuTHast HHIYKIHS TTOJIS ABHKYIIETOCS 3apsija.

15. 3aKOH TOJHOrO TOKa JUIi MarHUTHOTO Moyl B BakyyMme. Teopema OcTporpajackoro-
lNaycca s marHuTHOoro moss B Bakyyme. Pabora mepeMenieHus NpPOBOJHUKA C TOKOM B
IIOCTOSIHHOM MAarHUTHOM IIOJIE.

16. JIBrKeHNe 3apsyKEHHBIX YaCTHUIl B AJIEKTPUYECKOM M MarHUTHOM nosisix. Cuita JlopeHna.
17. MarauTtHble 1 OpOUTAIbEHBIE MOMEHTHI DJIEKTPOHOB U aTOMOB. [Iperieccus Jlapmopa. [ua-
Y TIapaMarHeTHKUA B MArHUTHOM Tiojie. HaMarHM4eHHOCTh.

18. 3aKOH MOJIHOTO TOKa JIJIi MarHMUTHOTO MOJIsS B BellecTBe. HampsKeHHOCTh MarHUTHOTO
noJisi. MarHuTHas MPOHUIIAEMOCTh CPEBL.

19. deppoMarHeTUKH U X CBOMCTBAa. MarHuTHBIHM rucrepesuc. [lpupona peppomaruernsma.
20. SBnenne snekTpomarHuTHOM WMHAYKIMHU. Onbitel Papanes. 3akon Papanes. [Ipasuiio
Jlenna. OCHOBHOM 3aKOH AJIEKTPOMATHUTHON UHIAYKIIUH.

21. SIBnenne caMOMHIAYKIHMHU. VMHIYKTUBHOCTH 3aMKHYTOIO MPOBOJAIIETO KOHTYypa. 3aKOH

HU3MCHCHUA CUJIbI TOKA B LCIIU ITPU pa3MbIKAaHUW U 3aMbIKAHHUU.



© N A

10.
11.
12.
13.
14.

15.
16.

17.

22. DHeprusi MarHuTHOTO MoJjsi. PaboTa 1mo co3mannio MarHUTHOTO MOTOKA. MarHuTHOE ToJie
BHYTPHU JJIMHHOI'O COJICHOUA.

23. OcHoBbI TeOpuM MakcBeIia 1Jid 3JIEKTpOMarHuTHoro noss. [lonHast cucrema ypaBHEHHI
Makcsenna.
24. DJIEKTpOMarHuTHbIe BOJIHBL. Da3oBasi CKOPOCTb. DHEPrus SJICKTPOMArHUTHBIX BOJIH.

BexTop mI0THOCTH MOTOKA YHEPTUU IIIEKTPOMATHUTHON BOJIHBI.
3 cemecTp (3x3amen) OPO
Ontuka. KBanToBas, aToMHas, siiepHas GU3MKa

1. DOnextpomaruutHelie BoiHbI. [1Ikana snexTpoMarHuTHEIX BOJIH. [IpuGnmkeHus: reoMeTpuyecKoi,
BOJIHOBOW M KBAHTOBOM ONTHKH.

OtpaxeHue W MpEIOMIICHHE CBETOBBIX BOJIH Ha IpaHULE pasliena IABYX AUDJIEKTPUUYECKHX Cpel.
IToka3zaTenb npenoMIIeHHs cpebl. SIBIEHUE OJHOTO BHYTPEHHETO OTPAKEHUS.
HuTepdepenius cera. KorepeHTHOCT 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. CIIOKEHHE CBETOBBIX
BOJIH. Y CJIOBUE YCUJIEHUS U OCIIa0JIEHUs CBETA.
Metoasl Habmonenus uHTepdepernuu ceera. 3epkana Openens. Meroa lOnra. Konbsuia Herorona.
WuTepdepenius B TOHKHUX TUIeHKax. [I[puMenenne naTepepeHIIny CBETa.
Hudpakmus ceera. [puniun ['oiireaca-dpenens. Meton 300 OpeHens.
Hudpaxus OpeHens Ha KpPyroBOM OTBEPCTUH U JTUCKE.
Hudpaxus Opaynrodepa Ha OAHON IIETH.
Hudpakmuss  Dpaynrodepa ©Ha  OUPPaKIUOHHON  pemierke. Paspemraromas  crocoOHOCTH
nudpakimonHo pemerku. Kpurepuii Penes.
Judpakmus Ha mpocTpaHCcTBeHHOH peretke. @opmyia Byneda-bperra.
B3aunmoneiictue cBera ¢ BemecTtBoM. [lornomenue ceera.
B3anmoperictBue cBera ¢ BemecTBoM. PaccestHue ceera.
Hucnepcus cera. DneKTpoHHas Teopust nucnepcuu. HopmanbHast 1 aHOManbHask JUCTIEPCUSL.
EcrectBeHHbIld M moJsipu30BaHHbIN cBeT. [lossgpu3anmst cBeta mpu OTPAXKEHUU W MPEIIOMIICHUU Ha
TPaHULIE IBYX AUAJIEKTPUKOB.
SIBnenne nBoyHoro nydenpenomienus. [Ipusma Hukoms. JIuxpousm.
EcrecTBeHHBIN U moJiApu30BaHHbIA cBeT. [lomsipuzaTopbl. AHanu3 MOJSPU30BAHHOTO CBETA. 3aKOH
Mairoca.
Bpamenue niockocTy nospru3alry B KpUCTAILIAX U ONTUYECKH aKTUBHBIX PAaCTBOPAXx.

18. TermmoBoe wu3nMydyeHue. PaBHOBECHOCTh. XapaKTEPUCTUKUA TEIUIOBOTO H3JIydeHUs. AOCONIOTHO

YCPHOC TECJIO.

19. 3akon Kwupxroda s TemnoBoro u3IydeHHs. YHHBepcalbHble (QYHKIMU Kupxroda. Crextp

TCIIJIOBOI'O U3JTyYCHUH.

20. 3axonsl Creana-bonbiiMana u cMemenne BuHa i TETUIOBOTO H3ITyYCHUS.

21. ®opmynsl Penes-/IxuHca 1 3akoHBI U31ydeHus: Buna. YneTpagduoneroBas katactpoda.

22. KsanToBas runoresa [Inanka. @opmyiel [tanka muist yauBepcanbHoi GyHkmn Kupxroda.

23. Bunsl ¢porosnextpudeckoro 3¢dexra. 3akoHsl BHeUIHero (orodddexra. YpaBHeHHEe DWHIITEHHA

Juist BHeITHero ¢potorddexra. [lpumenenue.

24. ®oronbl. Macca u umiyinsc. /laBneHue cBeta.
25. Opdexr KommroHa m ero simeMeHTapHas Teopus. ETWHCTBO KOPIYCKYJSPHBIX M BOJIHOBBIX

SJICKTPOMArduTHOI'O U3JTYUCHUS.

26. 3aKOHOMEpPHOCTH B aTOMHBIX criekTpax. Mojemn atoma ToMmcona, Pesepdopa.
27. Teopus bopa myist BOTOPOJONOAOOHBIX CUCTEM. DKCIIEPUMEHTAIBHOE MOITBEPKICHUE MOCTYIATOB

bopa.

28. KopryckynsipHO-BOJTHOBAsL IBOWCTBEHHOCTh YacTHI] BellecTBa. [ unoresa ae bpoitns.
29. CooTHoleHre HeomnpeneaeHHocTel [ elizendepra.

30. YpaBuenue lpenunrepa.

31. Ilpumenenue ypaBaenus peauarepa 11t IBHKEHHS CBOOOTHOM YaCTHIIBI.

32. [Ipumenenue ypasHenus Llpenunarepa g yacTULBI B TOTEHIIMAIHHOM SIIIUKE.



33. AToMm BOJIOpOJIa M BOJOPOIONOI00HAs CHCTEMAa B KBAHTOBOM MEXaHHKE.

34. IIpoctpanctBenHoe kBaHToBaHue. CrinH nekTpona. [puniun [Maymm.

35. OcHOBBI (PU3HKH JTA3EPOB.

36. KBanToBas cratuctuka ®epmu-Jlupaxa.

37. TeruoBble CBOICTBA TBEPABIX TeI. KBaHTOBasi TEOpHS TEIUIOEMKOCTH 110 DWHIIITSHHY.

38. TemoBble cBOICTBA TBEpABIX Tell. KBaHTOBas Teopus TermioeMkocTu 1o Jlebaro. @OHOHBI.

39. KBanToBas Teopus 31€KTPOIPOBOAHOCTH METAJIOB.

40. 3oHHas Teopusi TBEPABIX TeJ. BIMsHUE 3NMEKTPUYECKMX M MATHUTHBIX TOJEH Ha DHEPreTHYECKHE
YPOBHU CBOOOJIHOTO aToMa.

41. 3onHas Teopus TBepAbIX Ted. [Ipubnmkenne CuinbHOMN CBS3U.

42. 3amonHeHUe HSHEPreTUYEeCKUX 30H 3JIeKTpoHaMu. JleneHwe Ten Ha HW30JSATOPHI, NMPOBOJAHUKH U
MOJIYTIPOBOTHUKH.

43. KoHTakT MeTajljia ¢ MOIyIpOBOJHUKOM. KOHTAKT 3J€KTPOHHOTO U ABIPOYHOTO MOTYIPOBOJIHUKOB.

44, CtpoeHune u BaKHEHIITE CBOMCTBA SED.

45. Dueprus cBs3u saep. Hedekt maccol.

46. SInepHbIe CHIIBI M KX OCOOCHHOCTH.

47. PanmnoakTUBHOCTb. 3aKOH PAIMOAKTHBHOTO pacrajia. XapaKTepUCTUKH PAIMOAKTUBHOIO pacmaja.

48. Anbda-pacna.

49. bera-pacnap.

50. 'amma-u3nydenue. Bo3aeiicTBre Ha BEHIECTBO.

51. SAnepusbie peakuuu. Knaccupukauus. [Ipumenenue.

52. Tepmosnepubie peakuuu. Knaccudukanus. [Ilpumenenue.

53. O0mIHe cBOMCTBA 3JIEMEHTAPHBIX YACTHIL.

7.4 MeToanuecKue MaTepuaJbl, onpeae/siiomme nNpoueaypbl OeHUBAHUS 3HAHUI, yMeHHH,
HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPpAKTEePHU3YIOIIHUX ITANbI (JOPMUPOBAHUS
KOMIIeTeHIMH

Jlns mpoBepku Xolla U KadyecTBa YCBOEHHS ydueOHOro MmaTepuana, CTUMYJIUPOBAHUS ydeOHOM
paboThl OOy4arOIUIMX M COBEPIIEHCTBOBAHHUS METOJMKHU IPENoJaBaHUsl PEKOMEHIYeTCsl MPOBOAUTH
TEKYIIMH KOHTPOJIb HAa BCEX BUIAaX YUEOHBIX 3aHATHUH ITyTeM BHIOOPOYHOIO UM (PPOHTAILHOTO OIpOCca.

Ha nmpakTtuyeckux u J1a0OpaTOPHBIX 3aHATUSAX PEKOMEHIYETCsl MPUMEHATh pa3indHble (OpMBbI U
METOJIbl KOHTPOJISL: YCTHBIM ONpOC, (POHTAIBHBII KOHTPOJIb KaK TEOPETHMUECKUX 3HAHUM IyTeM
IpoBe/ieHus1 cobeceoBaHM, TaK U YMEHUN M HaBBIKOB ITyTeM HaOJIO/IEHUS 3a BBINOJIHEHUEM 3aaHui
CaMOCTOSITENIbHOM pabOTHI.

Texkymuii M NPOMEXKYTOYHBIA KOHTPOJIb IO H3Yy4aeMOM JUCLHUIUIMHE OCYIIECTBISAETCS
IpenojaBaTeNsIMi COIJIACHO KadeapalbHOW CHUCTEME PEUTHMHIOBOW OLIEHKM KadecTBa OCBOEHUS
JUCIUIUINHBI.

VYeruoiit onpoc (YO) mo3BOJII€T OLICHUTH 3HAHUS M KPYro3op CTYACHTA, YMEHHUE JIOTHYECKH
IIOCTPOUTH OTBET, BJIAJECHUE MOHOJIOTMUECKON peYbl0 M HHbIE KOMMYHHMKAaTHBHbIE HaBbIKA. YO
oOnanaer OONBIIMMH BO3MOXKHOCTSIMH BOCHHMTATEIBLHOTO BO3AEMCTBUS MperojaaBaTens, T.K. MpU
HEMOCPEJICTBEHHOM KOHTAKTe CO3/al0TCs YCJIOBHUS IS €ro He(opManbHOro OOIIEHHS CO CTYIEHTOM.
Bocnurarensnas ¢ynkuus YO umeer psa BaKHBIX acleKTOB: HPABCTBEHHBIN, JUCHUTUIMHUPYIOMIUN
(cucTemaruzanus Marepuaiga MpH OTBETe), TUAAKTUYECKHH (JIydllee 3allOMHHAHUE MaTepuaia IpH
MHTEJJIEKTYaJIbHOM KOHIIEHTpAlMi), 3MOIUOHAIbHBIA u Ap. OOyvaromas QyHkuus YO cocTouT B
BBISIBJICHMM JI€Tal€l, KOTOPbIE MO KAKUM-TO NPUYMHAM OKa3aJlMCh HEIOCTATOYHO OCMBICIIEHHBIMH B
X0J1e y4eOHBIX 3aHATHI M MPHU MOATOTOBKE K 3a4€Ty. YO o0nagaeT Takke MOTHBUPYIOMIECH (DyHKITHEH:
MPaBUIILHO OPTaHU30BaHHOE cOOece10BaHNEe, MOKET CTUMYJIMPOBATh YUEOHYIO I€ATENbHOCTD CTY/ICHTA,
€ro yJacTve B Hay4HOU padore.

KoHTpob 3HaHMi OCYyIIeCTBIAETCS MO CAEAYIONINM HAIIPaBICHUSIM.

BxoHOM KOHTPOJIb 3HAHUM CTYJEHTA
BxomHO# KOHTPOJb 3HAHUH CTYAEHTA OCYIIECTBISIETCS IO IporpaMMe Kypca ootmeil Gu3uku.



Llenb KOHTPOJIS: BEIIBUTH HauoOoee ci1adbo MMOATOTOBJICHHBIX CTYACHTOB.
PexomMeHganuu: CTYACHTaM BbIAAaTb TCEMbI, KOTOPLIC HCO6XOI[I/IMO nm HpOpaGOTaTL JJIsL
I[aJ'IBHGfIH.IeFo YCIICHIHOTO U3YUYCHUA NTUCHHUIIIIWHBI.

Tekyluii KOHTPOJIb 3HAHUH CTYyJIEHTa

Tekylmuii KOHTPOJIb 3HAHUW CTYAEHTAa OCYLIECTBISETCS IO BONPOCAaM, COCTABJICHHBIM
[IPENOIABATENIEM 10 TPOLIEIINM TEMaM.

Llenp KOHTPOIS: MPOBEPKA YCBOEHHUS PACCMOTPEHHBIX TeM CTyAEeHTOM. IIpu Tekyiiem KoHTposie
YCIEBAaeMOCTH AaKIEHT JENaeTCsl Ha YCTAaHOBJIEHUHU MOAPOOHOM, peanbHOM KapTHHBI CTYIEHYECKUX
JOCTUKEHHH U YCIIEUTHOCTH YCBOGHUSI UMU Y4eOHOM MporpamMmbl Ha 1aHHBII MOMEHT BPEMEHHU.

[IpomexxyTouHast arrecTanus OCYIIECTBISETCS B KOHIIE CEMECTpa M 3aBeplIacT H3y4deHUe
mucuuminHa. [TogoOGHBI KOHTPOJIb MOMOTaeT OIEHHUTh OoJjiee KPYHHbIE COBOKYIMHOCTH 3HAHUU U
YMEHHH, B HEKOTOPBIX CIIydasx - Jake (HOPMHUPOBAHHE OIPEICICHHBIX MPOQECCHOHATBHBIX
KOMIIETECHIINH.

[Ipu ceccuoHHOM K€ MPOMEKYTOYHOM MOHUTOPHUHIE AKIICHT JENAeTCs Ha TMOJABEACHUU HTOTOB
paboThl CTYAEHTa B CEMECTpPEe U ONpPENECICHHBIX aJMHHUCTPATUBHBIX BbIBOJAX U3 3Toro. llpu stom
3HaHUSI U YMEHHUS CTYJ€HTa HE 0053aTelIbHO MOABEPraloTCs KOHTPOJIIO 3aHOBO; IMPOMEKYTOUYHAs
aTTecTalus MOKET MPOBOJIUTHCSA MO PE3YNIbTAaTaM TEKYIIET0 KOHTPOIIS (IK3aMEH «aBTOMAaTOM)).

3auer:

3amaya mpenojaBaTeNsi HAa 3aueTe 3aKII0YacTcsl B TOM, 4YTOOBI BHUMATEILHO 3aciIyllIaTh
CTY/ICHTa, MPOKOHTPOJIMPOBATh DPEUICHUE MPAKTUYCCKUX 3aJaHHid, MPEIOCTABUTh €My BO3MOXXHOCTBH
MOJIHOCTHIO M3JIOKHUTH OTBET. 3aCIIyIIMBas OTBET W AHATU3UPYS METOIbI PEHICHUH MPaKTHYCCKUX
3aJlaHuM, TperojaBareib IOCTOSHHO OIICHMBACT HACKOJIbKO IIOJHO, CHCTEMHO H OCMBICICHHO
OCYIIIECTBIISICTCS OTBET, pelIacTCs MPAKTUICCKOE 3a/IaHue.

Bo Bpemsi ucHbITaHUS MPOMEKYTOYHOW aTTEeCTAllMM CTYAEHTHl MOTYT IOJIb30BAThCS PabOuYUMU
MporpaMMaMi YIeOHBIX TUCITUIUIMH, a TAKKE CIPABOYHUKAMH U TTPOYMMH UCTOYHUKAMU HH(DOpMAIIHH,
nepeyeHb KOTOPBIX YCTaHABIUBAETCS MPENOAaBaTeNeM.

Hcnonp30BaHne MaTepualioB, HE MPEIyCMOTPECHHBIX yKa3aHHBIM TEPEYHEM, a TAaKKe IOIBITKA
OOIIeHHs] ¢ APYTMMHU CTYJEHTaMH WU MHBIMU JIUIIAMH, B TOM YHCIE C NMPUMEHEHHEM DJIEKTPOHHBIX
CPEICTB CBSI3M, HECAHKIMOHHPOBAHHBIC TIPEIOJAaBATEIeM IEPEMEIeHUEe 10 ayJUTOPUU W T.I. HE
pasperaercs 1 sIBISIOTCS OCHOBAaHHUEM [Tl YAAJCHUs CTYJACHTA U3 ayAUTOPUH.

B Tex cmydasx, Korma OTBETHI Ha BOMPOCH! HIIM MPAKTUICCKUE JICHCTBHS OBUIM HEIOCTATOTHO
MOJIHBIMH WJIM JIOTYIIEHBI OMUOKH, TpernoiaBaTeib MOociie OTBETOB CTYJCHTOM Ha BCE BOIPOCHI 3a/1aeT
JIOTIOJTHATEIBHBIE BOIPOCHI C IIEJbI0 YTOYHEHUS YPOBHS OCBOCHHS JUCHUIUIMHBL ConepikaHue
WHIUBUAYAIBHBIX BOMPOCOB HE JOJDKHO BBIXOAMTH 3a paMKu pabodeil mporpammbl. Ecnmu cTyneHT
3aTpyaHSETCS Ccpa3y OTBETHTHh Ha JOMOJHHUTEIBHBIA BOIMPOC, OH JOJDKCH CIPOCUTH pa3perieHus
MPEIOCTaBUTh €My BpeMs Ha MOJTOTOBKY M MOCIIE TIOJTOTOBKM OTBEUAET Ha HETO.

JK3aMeH: OK3aMEH I03BOJISIET OLICHUTh 3HAHUS CTYAEHTAa B OCHOBHOM IIO TEOPETHUYECKUM U
MIPAKTUYECKUM BOIIpOCaM IMPOCIYIIAHHOTO Kypca. ODK3aMEH MOXKET NPOBOIAUTHCA IO BCEM YACTIM
TUCUUIUIAHBL. [Ipu 3TOM JOKHBI OBITH YYTEHBI PE3yAbTaThl PEMTUHIOBOW OLIEHKH KAaueCTBa OCBOCHUS
JUCLUTIIINHBL.

Llesib KOHTpOJISA: MpPOBEpKa YCMEUIHOTO BBIMOJIHEHUS CTYAEHTOM IPAaKTHYECKUX paldoT, yCBOEHUS
MaTepuasa JEeKIIMOHHBIX, Ta00PATOPHBIX U MPAKTHUECKUX 3aHATHH.

IlepeueHb PEKOMEHIYEMBIX OLICHOYHBIX CPEACTB I TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH M

MIPOMEXYTOUHOM aTTeCTallH - Ay JUTOPHBIE KOHTPOJIbHBIE PAOOTHI.

9. Opranm3anuss TNPOBedeHUS TMNPOMEKYTOYHOH AaTTeCTAMM MO JUCHMILVIMHE C
ucnoab3oBanueM cpeacts 10 u 0C

9.1. O0mme M0JI0OKEHUSA

1 Tlomoxkenue o mopsake mnpoBeacHuss [IA ¢ NOpUMEHEHHEM JIIEKTPOHHOTO OOYYCHUS,
JUCTAHLIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHI pa3paboTaHO HA OCHOBE:



— ®denepanbHOTo 3aK0Ha OT 29 nexadpst 2012 roga Ne 273-d3 «O6 obpazoanuu B Poccuiickoit
Denepanuny;

— mpuka3a MunucrepcTBa odpazoBanus U Hayku Poccuiickoit @eaepanuu ot 29.06.2015 Ne 636
«O6 yrBepxknenuu llopsinka  mpoBeneHHs TOCYJAapCTBEHHOHM  WTOTOBOM — aTTecTalM IO
o0Opa3oBaTeNnbHBIM IMPOrpaMMaM BBICIIET0 00pa3oBaHUs - Mporpammam OakajlaBpuara, MporpaMMam
CHEelMaIUTETa U IPOrpaMMaM MarucTparypbl»;

— mpukaza MuHucrepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepamnuu ot 23 aBrycrta 2017 1.
Ne 816 «O6 yrBepxaenuu llopsimka TNpUMEHEHHS  OPraHU3ALMUSAMH, OCYLIECTBIISIOIINMU
00pa30BaTEeNbHYI0 JIEATENBHOCTh, JJIEKTPOHHOIO OOy4YeHHUs, JUCTAaHIIMOHHBIX OOpPa30BaTEIbHBIX
TEXHOJIOTUH MpU pean3aui 00pa3oBaTeIbHBIX IPOTPAMMY;

— YcraBa MOCKOBCKOIO IMOJIMTEXHUYECKOTO YHUBEPCUTETA;

— [Ilonoxenuss o Pszanckom wuHcTUTyTe ((Puinane) MOCKOBCKOTO IMOJTUTEXHHUYECKOTO
YHUBEPCUTETA;

2. TpeboBanusa u npasuia HacTosero [lonoxeHus: pacnpocTpaHsIIOTCS Ha Ciy4yau IPOBEICHUS
rOCYJapCTBEHHON HMTOTOBOW aTTECTAllMM C MPUMEHEHHEM JIIEKTPOHHOTO OOyUYeHHs, TUCTAHLIMOHHBIX
00pa30BaTeNbHBIX TEXHOIOTUN MO BCEM HAMPABICHUSAM (CIIELHUATBLHOCTSAM) MOATOTOBKH, PEaTn3yeMbIM
B MHcTuTyTe 1o oOpa3oBaTelbHBIM IporpaMMaM BbICIIEr0 00pa3oBaHus: MporpaMMaM OakajiaBpuara,
[porpaMmmam ClelHaInuTeTa, IporpaMMmaM MarucTparypsbl.

9.2. PemeHue TeXHHYECKHX M OPraHU3ANMMOHHBLIX MNpoOjem mnpu npoBedenun IIA ¢
ucnoab3zoBannem JOC, 10T

1. OcHoBHOM 3aaueil npu opranuzauuu u nposeaeHuu MA c¢ npumenennem 20, JIOT sBnsercs
oOecriedeHre Mep KOHTPOJS H HWACHTU(GUKAIMH JMYHOCTH OOYYAIOMMXCS, TapaHTUPYIOMIMX
CaMOCTOSITEJIbHOE  MPOXOXKJICHHE MpOLEAypbl WTOTOBOM aTrTecTaldd. AMNNapaTHO-IPOrpaMMHOE
oOecriedeHrne TMPOBEACHHUA WTOTOBOWM arrectrauuu ¢ mnpumeHenunem 20, JIOT mpemocraBisioT
COTPY/HUKH TEXHUUECKUX CIIy’k0 MHCcTHTYTA.

2. OTBETCTBEHHOCTH 3a cobutoneHue npasui nposeaeHus MA ¢ npumenenunem 20, JIOT Hecer
3aBeYIOUIMH BhIycKatoulei kadenpoil. B nensx obecneuenus npo3paunoctu UA ¢ npumenenuem 20,
JIOT Bo Bpemsi NpOBEACHHUS HUTOrOBOM aTTeCTalMU IpUMEHseTcs Bujaeo3anuch. HeoOxoaumocTs
BHUJICO3alIMCH JOJDKHA YUMTHIBAThCS IpH IutaHupoBaHuu HWA. ®akrt Buaeo3anucu TOBOIUTCS 10
CBEJICHUS CTY/IEHTOB.

3. Ilepen nauanom HMA c¢ npumenenuem 20, JIOT B o06s3aTenbHOM MNOpsAKE MPOBOAUTCS
UACHTUPUKAUS JTHYHOCTH o0yyaromierocs rno gororpadusM B nacrnopre U (Uiau) B 3a4€THOW KHUXKKE,
OIVIAIIAETCSl IEPEYEeHb MAaTEpHUaOB, pPa3peIIEHHBIM K MHCIONb30BaHMIO Ipu npoBeneHun HA.
[Tonp30BaHME MHBIMH Hepa3pelIEHHBIMU MaTepuajamu 3ampeiieHo. llepen orBerom oOydaromuiics
Ha3bIBaeT (paMuiINIo, UM U OTYECTBO (IIPU HAJIMUYUH), IEMOHCTPUPYET B KaMepy CTpaHMIly Macrnopra ¢
¢dotorpadueil sl BU3YaJIbHOTO CPAaBHEHMsI, a TaKXKe IJs CpaBHEHUs C Qororpaduei, damMunnew,
MMEHEM U OTYECTBOM (TIPH HAJTMYUH) B 3a4ETHON KHUXKKE.

4. Ilpu npoBeleHUU aTTECTAIIMOHHBIX UCHBITAHUHN B peKMMe BUIACOKOH(EPEHIINH, IPUMEHIEMbIe
TEXHUYECKHE CPEACTBA M UCIIOIb3yEeMble TOMEIICHHUS JOJKHBI 00eCTIeUnBaTh:

- UJIEHTU(UKALNIO JIMYHOCTH 00ydarolerocs, NpoXosIIero rocyapCTBEHHbIE aTTeCTallHOHHbIE
UCIIBITAHUS;

- BHUJAEOHAOIIOJICHHNE B IOMEIICHUM, 3aJIeHCTBOBAHHOM Ui MPOBEJIEHHUS TOCYIapCTBEHHBIX
aTTECTAllMOHHBIX HCHBITAHUN: 0030p TOMEIIeHHs,, BXOJHBIX JBeped; 0030p obydvaromerocs,
MPOXOJSIIET0 TOCYJAapCTBEHHbIE AaTTECTAl[MOHHbIE MCIBITAHUS C  BO3MOXKHOCTBIO  KOHTPOJIS
HCIOJIb3YEMBIX UM MAaTEpPUAJIOB;

- BO3MOXHOCTb JE€MOHCTpalUK 00y4JaroluMcs Pe3eHTalMOHHBIX MaTEPHAIIOB;

- BO3MOKHOCTB JIJISl 9K3aMeHaTopa 3a/1aBaTh BOIIPOCHI, a /I 00y4yaromierocs, OTB€4aTh Ha HUX KaK
B IIpOIIECCE CIauM 3a4eTa WM 3K3aMEHa;

- BO3MOXXHOCTH OIIEPAaTHBHOTO BOCCTAHOBJICHHS CBSI3UM B ClIydae TEXHMYECKHX COOEB KaHaJlOB
CBSI3U WJIH 00OPYIOBaHMSI.

5. Kamepa, ycraHoBieHHass B MeCT€ HaxOXIEHHUS OOy4aroIlerocs, JJOJDKHA OXBaThIBATh
n300pakeHNe ero camoro u ero pabouero Mecta U ObITh YCTAHOBJIEHHOW HE HAlPOTUB MCTOYHUKA CBETA
(OKHO, TaMIIa U T.I1.).



6. Ha moarotoBky oOyuaromemycsi mpenocrasisercs He meHee 30 u He Oosee 45 mMuHyT. B
MEpUOJT MOATOTOBKH 00YUaIOIIErocsi K OTBETY Ha BOIPOCHI OCYIIECTBISIETCS BUACO3ANNCH M BU3yalbHOE
HabI0/IeHre 32 00y4YaOLUMCS 9K3aMEHATOPOM.

7. Ilpu BOZHUKHOBEHUHU TEXHUUECKOTO c00s B epuoa nposenaenus UA ¢ npumenenunem 30, JIOT
Y HEBO3MOYKHOCTU YCTPaHHUTh IPOOJieMbl B TeueHue | yaca mpuHuMaeTcs pernienue o neperoce MA Ha
JpYroil IeHb B IIpeienax CpoKa IPOBEACHUS.

8. Ecnmu B mepmon mposenenuns [MMA ¢ nmpumenennem D0, JIOT (Bkirowas HaOnrojeHUE 3a
00y4aroImuMHCs B IEPUOJT MOJITOTOBKH K OTBETY) 3aMEUYEHbI HAPYLICHHUS CO CTOPOHBI 00ydaromerocs, a
MMEHHO: IMOJIMEHA C/IAOIIEro aTTeCTAlMOHHOIO MCIBITAHUSI IIOCTOPOHHUM, MOJIb30BaHUE TOCTOPOHHEN
MOMOIUIbIO, TMOSIBJICHHE CTOPOHHHUX IIIYMOB, TIOJb30BaHUE DSJIEKTPOHHBIMH YCTPOICTBAMH KpoMe
KOMIIbIOTEpa (IUTAHIIEThI, MOOMIIbHBIE Tele(OHBI M T. I.), OJIH30BAHWE HAYIIHUKAMH, CIIHMCHIBAHUE,
BBIKJIIOYEHHE BeO-KaMephl, BBIXOJ] 3a IMpeaesbl BeO-KaMephl, HHOE «I10J03PUTENILHOE MOBEIEHUEY, YTO
TaK)Ke MOATBEPKAACTCA BUACO3ANNUCHI0, aTTECTAllMOHHOE HCIBITaHuE Npekpamaercs. O0yyatoniemycs
BBICTABIIICTCS OLICHKA «HEYIOBIETBOPUTEIHLHOY.

10. OcobOenHocTH OpraHu3auuu O0y4eHHMs AJf JIML C OFPAHMYECHHBIMH BO3MOKHOCTSAMU
310POBbSI U MHBAJIU/I0B

IIpn HeoOxomumocTu pabodas TporpaMMa JIUCHUIUIMHBI MOXET OBbITh aJanTHUpOBaHa s
obecriedeHrs: 00pa30BaTEIBHOIO IMPOLECCa MHBAJIUAOB W JIMI] C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3JI0pOBbS, B TOM YHUCIIE Ul JUCTAHIIMOHHOTO 00y4yeHus. /st aToro Tpedyercs 3asBlieHUE CTYACHTa (€ero
3aKOHHOTO MPEJICTABUTENIA) U 3aKII0YEHUE TICUXO0JI0T0-MeANKO-Tieaarornueckoit komuccuu (IIMIIK).

B cnyuae HeoOxoaumocTu, 0Oy4arOmMMCS M3 YWCIA JIMI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBBSI (IO 3aSBJICHUIO 0OYUYAIOMIETOCs) a JAJISi MHBAIN/IOB TaK)KE B COOTBETCTBUU C WHAMBUYaTbHOM
MpOrpaMMoil peabuIUTAIlMM WHBAJIWAA, MOTYT IpenjaraTthCs CIEAYIONIME BapUaHThl BOCHPUATHUA
yueOHOI HH(pOpMaINK ¢ YyIETOM MX HHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH, B TOM YHUCIIE C
MPUMEHEHHEM 3JIEKTPOHHOTO 00Y4EHUS M JUCTAHIIMOHHBIX TEXHOJIOTHIL:

- s JIMI C HApyLIEHWSIMM 3pEHHUS: B MeyaTHOW (opme yBeIMUEHHBIM WIpUPTOM; B (popme
3JIEKTPOHHOTO JIOKYMEHTa; B (hopMme aynauodaiina (mepeBo] yueOHbIX MaTepualioB B ayauodopmar); B
neyatHol Qopme Ha s3bike bpaiing; WHIMBHUIyaJdbHBIE KOHCYJIbTAllMM C  IMPUBJICYEHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHIMBUAYaAIbHBIE 331aHUSI M KOHCYJIbTAIUH.

- JUIsL JUI] C HapyLIEHUsIMH ciyxa: B ne4yaTHOW ¢opme; B (GopMe 3JIEKTPOHHOIO JIOKYMEHTA;
BUJEOMAaTepHaabl ¢ CyOTHTpamMM;  WHAWBUAYaJIbHbIE  KOHCYJIbTallMM  C  IpPHUBJICYECHUEM
Cyp/I0NIE€pEBOJUNKA; MHIMBUyaJIbHbIE 3aJaHUSI M KOHCYJIbTAllUU.

- JUId JIML C HapyIIEHUSIMH OIOPHO-/IBUTATEIBbHOIO ammapaTa: B nedaTtHoi ¢opme; B (opme
AJIEKTPOHHOIO JJOKYMEHTA; B popMe ayauodaiisa; MHANBUIyaJbHbIE 3aJaHUSI U KOHCYJIbTALlUU.



