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Paboyas mporpamma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- ®enepanbHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM BBHICIIET0 O0Opa30BaHUS IO
HanpasieHuto noarotoBku 08.03.01 CrpourtenscTBo — (OakanmaBpuaT), YTBEPKICHHBIM IPHUKA30M
MuHucTepcTBa HayKu U BbIciiero oopasoBanusi Poccuiickoii @enepanuu Ne 481 ot 31.05.2017 roxa,
3apeructpupoBaHHbiM B Muntocre 23.06.2017 per. Homep N 47139 (¢ u3M. u J0M., BCTYI. B CHIIY C
01.09.2021);

- y4eOHBIM TUIAaHOM (OYHOM, OYHO-3204HOHM (OopM OOy4YEeHHS) IO HAIPABICHUIO IOATOTOBKH
08.03.01 CtpourenbcTBo.

Paboyas mporpaMma AMCHUIUIMHBI BKJIIOYAET B CE0Sl OIICHOYHBIE MAaTEpUANbl ISl MPOBEACHUS
TEKYIETO KOHTPOJISl YCIIEBAEMOCTH M MPOMEXKYTOUYHOH aTTecTanuu no mucuuruinae (m.7 OueHodYHbIe
MaTepuasbl ((QOHII OLUEHOYHBIX CPEICTB) Ul TEKYIIETO KOHTPOJIA YCIEBAEMOCTH M IPOMEKYTOYHOU
aTTECTAIlUN).

Asrop: T.A. AcaeBa, 3aB. kadenpoit «MHpopmaTtuka W HHPOPMAIMOHHBIE TEXHOJIOTUNY,
Ps3anckoro nnctutyTa (priinana) MoCKOBCKOTO MOJIUTEXHUUYECKOTO YHUBEPCUTETA
(ykazarp ®UO, yueHyro cTeneHb, ydeHOe 3BaHUE WM JIOJIKHOCTB)

[Mporpamma omoOpeHa Ha 3acenanuu kaeapsl «[IpOMBINIIICHHOE U TPaXkIAHCKOE CTPOUTEIIBCTBOY
(mpotokon Ne 11 ot 27.06.2024).

1. TIlepeuyeHb IVIAHUPYEMBIX Pe3yJAbTATOB 00y4eHHS 1O JUCHHUIIMHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH Pe3yJIbTATAMHM 0CBOCHHUsI 00pa30BaTeIbHOM NPOrPaMMBbI



1.1. IMean ocBOEHUS TUCHUILIHHBI

[enpr0 OCBOCHUS TUCHUILIIUHBI SIBJSIETCS
- (opmupoBaHHe y 00y4arOmuUXcs 00mEenpodecCHOHATBFHBIX KOMITCTCHITNH, HAIpaBICHHBIX Ha

MNPUMCHCHUC CCTCCTBCHHOHAYYHBIX U O6HIGI/IH)KeHepHI)IX 3HaHHfI, MCTOJ0B MaT€MaTU4YCCKOIro aHajmsa u
MOJCIUPOBAHUA, TCOPCTUYCCKOIO W OKCICPUMCHTAJIBHOI'O MCCICAOBAHUA B HpO(l)eCCHOHaJIBHOf/JI

JACATCIBHOCTH.

1.2.

B pesynbrare

OCBOCHHA

Hepeqeﬂb IJIAHUPYEMBIX peE3yJIbTaTOB Oﬁy‘leHHﬂ no JTMCUHMIIJIMHE
JUCHUITIIMHBI

«Puszuka» |y

o0yuatoierocs

bopmupyroTCS

obmenpodeccuonanbubie (OIIK) kommerenmmu: OIIK-1. ConepikaHue yka3aHHBIX KOMIIETCHIIMH W
MepeueHb TUIAHUPYEMBIX Pe3yIbTaTOB 00YUEHUS 10 TAHHOW TUCITUTUTHHE MTPEICTaBICHBI B TabmuIe 1.

Kon U | Kox 1 HaumenoBanue | Ilnanupyemsoie OcHoBanue
HAUMEHOBaHME HHANKATOPA pe3yabTaThbl (ITC) pasa MK
KOMIIeTEeHIIH U JAOCTHKEHUS 00y4yeHHs MO0 TUCHUILINHE
KOMIIeTeHIIUH KOMIIeTeHIIUH
OIIK-1. OIIK-1.2 VYMmeer | 3HaeT:  OCHOBHBIE  (U3HYECKHE
Crioco0eH pemaTh | ONpeAesiTh SABJICHUS, (byHIaMeHTaIbHbIE
3a/1aun XapaKTEePUCTUKHU MOHATHSA, 3aKOHBI W TEOPHUH
npodeCcCHOHANBHO | (PUBUIECKUX M | KTaCCUYECKOM U COBPEMEHHOM
W JESITEIIBHOCTH Ha | XUMHUYECKUX bu3ukn B o0beMe Kypca (GUIHKH
OCHOBE MPOIIECCOB  (SIBJICHUH), | CpEeIHEN TKOJIBI
WCIOJIb30BAHUS XapaKTEePHBIX Ui | YMeeT: TPUMEHSTh TOJY4YEHHbIE
TEOPETUYECKUX U | 0OBEKTOB 3HaHUA 1O (U3MKe OIS pelleHus
MPaKTUYECKUX npodeccuoHalIbHO M KOHKPETHBIX 3a/Jad M3  pa3HbIX
OCHOB JIESITEILHOCTH, Ha | oOnacteit pu3nKu
€CTECTBEHHBIX M | OCHOBE TeOpeTHUecKoro | Biageer HaBbIKaMM. HaBbIKaMU
TEXHUYECKUX (3KCTIEpUMEHTAIBHOTO) | pabOThI C U3MEPUTEITHLHBIMU
HayK, a TaKXe | UCCIICJOBaHU npubopaMu U MPOBEACHUS
MaTeMaTH4eCKOro U3MepeHuit
anmnapara

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMmMbl

JuctmiuinHa «®u3uka» BXOIUT B COCTaB JIUCIMIUIMH 00s3aTesibHONM dacTh Onoka 1
o0Opa3oBaTeNbHOM pOrpaMMbl OakanaBpuaTa Mo HampaBieHusM noarotoBku: 27.03.04 - YopasneHue B
texuudeckux cucremax; 08.03.01 - CtpourenncTBo.

Nzyuenne mucuuiuimHbl «®Du3uka» SBISETCS HEOOXOAMMBIM yCIOBHEM ISl A(PQHEKTHBHOTO
OCBOGHHMSI  JTUCHUIUIMH:  «TexHudeckas  MexaHHKa», «be30macHOCTh  KM3HEAEATEIHHOCTHY,
«DNEeKTPOTEXHHUKA U DJIEKTPOHUKA» U AUCHUILINH MPOPeCcCUOHANTBHON HAMPaBIEHHOCTH.

Tabnuima 2 — CTpykTypHO-JIOrHYecKkas cxema (popMupoBaHus KOMIETEHIUN

Komnerenuus IIpenmecrByromme Jannas IMocaenyromue
AUCHHUILIHHBI AUCHHUILINHA
OIIK-1 - MareMaTHka, B 00béMe kypca | Pusnka «OJIEKTPOTEXHUKA U
CpEIHEH IIKOJIBI, AIIEKTPOHUKA
- ¢usuka, B o00BEME Kypca «bezonacHocTh
CPEJHEN MIKOJIBL. KU3ZHEJESATENILHOCTH

3. CTpyKTYypa U cojiep:KaHue THCUUILIMHbI




OOmast TpymOeMKOCTh JUCHUIUIMHBI «®Du3uka» cocraBinser 8 3adeTHbIX enuHul, 288
akazemMuueckux yaca. O0beM mucuuIuHbl « OU3MKa» B aKaJeMUYECKHX Yacax ¢ paclpenesieHHEeM I10
BUJIaM y4eOHBIX 3aHATUN yKa3aH B TabmuIle 3 s O4HOU (OpMBI 00ydEHUSI.

Tabmuua 3 — O6bem mucuuruinHbl «Pr3nKa» B akaJeMHUECKUX Yacax (A1 OYHOH POpPMBI 00yUeHHs)

B 5 - 6 TpynoemkocTh, yac \

L yse ;‘g"f{;;ﬂﬂzzfﬂn pavoTH! Bcero Kypc/Cemectp
yHarom 4acoB 1/1 1/2 2/3

AyIUTOpHBIE 3aHATHS (BCEro) 288 96 96 96

B Tom uucne:

Jlexmun 36 12 12 12

[IpakTiueckue 3aHsATHS 36 12 12 12

CeMuHapbl

JlaGopatopHble paboThI 36 12 12 12

CamocrosiTesibHas padoTa 180 79 54 54

o0yuawiuxcs (Bcero)

B Tom uucne:

[TpopaboTka TeM caMOCTOSITEIHHON 54 2% 24 4

paboThI

[ToaroToBKa K MPAKTUYICCKUM 39 18 10 4

3aHITHIM

[ToaroroBka k 1a60paTOPHBIM 33 18 10 5

pabotam

[ToaroToBka K KOHTPOJIBHBIM 33 18 10 5

pabotam

[ToaroToBka k 3adery 10 10

DK3aMeH 72 36 36

Bua npomeskyTo4HOI aTTecTannu

(3au. —3auer, Dk3. — ’3k3ameH, 30 — 3 9 9

3a4eT C OI[CHKOM)

Obwma 0EMKOC B 4ac 288 72 54 54
HIH TPYAOCMEOCTE ™ 3K 8 4 2 2

Tabmuua 3 — O6beM nuctMIUIMHBL «PU3MKa» B aKaJeMHUYECKHX dacax (Ul OYHO-3a04HOM (OpMBI
oOyueHus)

®Dopma 00yuyeHHsI — 04HO-3209HOI \
Bcero Kypc/Cemectp
94acoB 1/1 1/2 2/3
AyIMTOpHBIE 3aHATHS (BCero) 162 54 54 54
B Tom uncne:
Jlexuun 54 18 18 18
[IpakTHueckue 3aHsITHS 54 18 18 18
CeMuHapsl
JIaGopaTopHble paboThI 54 18 18 18
CamocrositeibHast padora 234 90 90 54
o0yuawmuxcs (Bcero)
B ToM uucne:
IIpopaboTka TeM CaMOCTOATENBHOM 54 26 24 4
paboThI




[ToaroToBka K MpakTUYECKUM 30 18 10 4

3aHSITHIIM

[TonroroBka k 1a00paTOPHBIM 33 18 10 3)

paboram

[ToaroroBka K KOHTPOJIBHBIM 33 18 10 5

paboram

[ToaroroBka k 3avery 10 10

DK3aMeH 72 36 36

Bua npomeskyTo4HO# aTTecTaluu

(3au. — 3auer, k3. — 3x3ameH, 30 — 3 9 9

3a4eT C OLEHKOM)

O01mas Tpya0eMKOCTh b Aac 288 72 60 60
s TpyA B 3E 8 4 2 2

3.1. Coaep:kanne ITMCUMILUIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, /JJisl CTY/I€HTOB OYHOM
®OPMbI OBYYEHUSA

Pacnipenenenne pasgenoB aucuuiUiMHbl  «®Pu3MKa» 1O BHAAM Y4YEOHBIX 3aHATHUH U UX
TPYIOEMKOCTb YKa3aHbl JUIsl OUHOU (hopMbl 00ydyeHus B Tabuie 4.
Tabnuma 4 — Paznensl aucuuruinabl «Pu3nuka» U UX TPYAOEMKOCTh M0 BUAAM Y4eOHBIX 3aHSITUH (AJs
04HO GopMBbI OOyUEHUS)

Buabl yueOHbIX 3aHATHI, BKJIIOYAS
Ne Pa3nen nucunaInHbI 2 CaMOCTOSITEJIbHYI0 padoTy -
bl
n/n 5 00y4YarIuXCcsi, U TPYA0EMKOCTh S
g (B 4yacax) =
S~ o S E
s 5 - ¢ g
2 8 « | e |3 |H S b
o = = 2 = > = = o
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S E8Raloal B g5
1 2 3 4 5 6 7 8 9
IlepBblii cemecTp
1 duszuyecKkne 0CHOBBI 54 8 8 8 40 KonrtponbHas
MeXaHUuKH pabora,
TECTUPOBAHUE
2 MouJiexkyasipHas GU3HKA H 80 10 10 10 50 | KonrtpoabpHas
TePMOIMHAMMKA pabora,
TECTUPOBAHUE
dopma aTTecTaluu 3
Bcero yacoB no qucuuniaune | 144 18 18 18 90
BO NIEPBOM ceMecTpe
Bropoii cemecTp
5 DJIEKTPUYECTBO 54 8 8 8 30 | KontposbHas
pabora,
TECTUPOBAHUE




6 Marnerusm 48 6 6 6 30 | KonrtpombpHas
pabora,
TECTUPOBAHUE
7 du3uka KoJaeOaHUuH U BOJTH 42 4 4 4 30 KonrtponbHas
pabora,
TECTHUPOBAHUE
®opma aTTecTauyn 9
Bcero yacoB no qucuuniune | 144 | 18 18 18 90
BO BTOPOM ceMecTpe
OnTuka 36 6 6 6 18 | KonrtpombpHas
pabora,
TECTHPOBAHUE
KBantoBas ¢pusnka 36 6 6 6 18 | KonrtpombHas
pabora,
TECTHUPOBAHUE
AToMHas u siiepHasi puznka 36 6 6 6 18 | KoHnrtpompHas
pabora,
TECTHPOBAHUE
dopma aTTecTalNU C)
Bcero yacos no gucuuniaune B | 108 18 18 18 54
TPeThEeM ceMecTpe
Bcero yacoB no qucuunInHe 288 | 54 54 54 | 126

3.2 ConepxaHue THCHHMILINHBI «DU3HKA», CTPYKTYPUPOBAHHOE 1O pa3jaesam (TeMam)

ConeprxaHue JICKITMOHHBIX 3aHATUH MPUBEJICHO B TaOIHIIE 5, copepKaHue MPAKTUUSCKUX 3aHATUI

— B Tabymiie 6, conep)kaHue JJabopaTOPHBIX 3aHATHA — B TaOIHIIC 7.

Tabmuma 5 — CoaepxaHue JEKIIMOHHBIX 3aHITHI

Ne | HammeHoBaHnme Conep:xanue pasaena (TemMbl)
n/nm | pasaeia (TeMbl) TUCIHUIIINHEI
JUCIHATINHBI
1 dusnyeckue Ponp ¢u3uku B HaydHO-TEXHHYECKOM pa3BUTHH. OONacTH MPUMEHUMOCTU
OCHOBEI (buzndeckux Teopuil. MeXaHW4YeCKOe JBM)KCHHE M €r0 OTHOCHTEIBHOCTD.
MEXaHUKHU CrnocoObl  3aaHMs  TIOJIOKCHHS, JBW)KCHUS  MaTEpPHAIbHOM  TOYKH.

Kunematnueckue ypaBHeHus ABuxkeHus. CKOpOCTh U yCKOpeHue. J[BrmxeHue
MaTepualbHOM TOYKM MO OKpPYXHOCTH. HopmanbHOE, TaHreHuuaibHOE,
noiHoe  yckopeHue. CBsi3b  MEXAY JUHEWHBIMU W YIJIOBBIMHU
XapaKTepUCTUKAMMU. Kunematnka  Tena, BpAILAFOLIEr0Cs BOKPYI'
HEMOJBWXHOM ocu. HMHepumanbHeie cucteMbl orcyera. llepBbiii 3akoH
Herorona. Bunel cun B Mmexanuke. MHepTHbIe cBoiicTBa Marepun. OCHOBHOM
3aKOH JIMHAMHUKU MaTepuasbHOM Touku. Tpertwil 3akoH HproToHa. 3akoH
VU3MEHEHUSI MMITYJbCa MEXAaHWYECKOM CHUCTEeMBI. PensTuBUCTCKas macca U
UMITyIbC. BbIpa)keHHe 3aKOHOB JMHAMUKUA B PEISITUBUCTCKON QopMme.
B3anmocCBsI3b 3HEPTUH U MaCCHI.

BpamarensHoe ABHKEeHHE aOCOIOTHO TBEPAOTO Tela. 3aKOH U3MEHEHUs
MOMEHTA UMITyJiIbca. MOMEHT MHEpPLUU MEeXaHU4YecKOM cucteMbl. OCHOBHOU
3aKOH JMHAMHUKHA BpallaTeIbHOTO JBUWXKEHUSI TBEPAOTO Tejla. DHEprus
MOTEHIIMAbHAs W KUHeTHYeckas. Pabora, kak mMepa M3MEHEHHUs DHEPIHUu.




MomHocTh.  3aKOHBI  COXPAaHEHHMS HMMITYyJIbCa, MOMEHTAa HUMITYJIbCa,
MEXaHHUYECKON 3Heprun. AOCONIOTHO yNnpyruii u Heynpyruid ymapsel. [lome
LIEHTPAJIbHBIX CHII. [ paBUTALIMIOHHOE B3aUMOJICHCTBUE.

MounexyinspHas
¢u3uka u
TEPMOIMHAMMKA

Cratuctuyeckue M TEPMOAUHAMUYECKUE METOAbI HccienoBaHusl. OCHOBHbIE
XAapaKTEPUCTUKH M 3aKOHOMEPHOCTH arperaTHbIX COCTOSIHUM BEIIECTBA U
(dazoBeix TepexonoB. WneanmpHbIN Ta3. M3omporiecchl HIIEATLHOTO Tasza.
Kunetnueckas teopus razoB. BHyTpeHH:A dHEprus uaeanbHoro rasa. Ilepsoe
Hayaio TepMoauHamuKu. Ternoémkocts BemiecTB. [IpumeHeHue mnepBoro
Hayaja TEPMOJMHAMUKU K H30IpoleccaM HjeaipHoro rasa. OOpatumele U
HeoOpatumble npouecchl. Lukin Kapao. Bropoe Hauano TepmoauHaMHKH.
Cratuctuueckoe TOJIKOBAHHE BTOpPOTO Hayajla TepMOJMHAMUKHU.
OHtponus. PeanbHble rasel u napbl. MexaHUKa KUIKOCTEH.

DNEeKTPUYECTBO

Onexrpocratuka. 3akoH Kymnona. DnekTpocTaTHueckoe Mojie B BaKyyMe U
€ro XapaKTePUCTHKHU: HAIPSHKEHHOCTh W MOTEHIMAT AJIEKTPOCTATUYECKOTO
nonst. Teopema Octporpanackoro-I'aycca. DnekTpocTaTHd4ecKoe IoJe B
monextpuke.  [lomsipHple ¥ HeNoJsipHbIE  TUAJIEKTpUKU.  Bekrop
nossipuzauuu. Teopema Octporpanackoro-I'aycca i 31€KTpUYECKOTO MO
B JMDJIEKTPUKE. OnexkTpuyeckoe  cmemleHue.  Jluanexkrpuyeckas
MIPOHUIIAEMOCTh BemllecTBa. [IpOBOJHHKM B 3JIEKTPOCTATHUECKOM TMOJIE.
SIBneHne  DIIEKTPOCTAaTHYECKOW HMHIYKIUHU. OJEKTPUYECKas EMKOCTh
YEIUHEHHOr0 MpoBOJHUKA. KOHIIEHCATOpBl. DHEPrus 31EKTPOCTATUYECKOTO
nojis. OneKkTpuuecknii Tok. 3akoH Owma. CoNnpoTHBIEHHE IPOBOJHUKOB.
PaboTa 1 MmomHOCTH TOKa. 3akoH J[>koyms - JIeHia DIeKTpoABIKYIIas CHiIa.
Wcrounuku Toka. IlpaBuna Kupxroda 1uis pa3BeTBICHHBIX LIETIEH.

Marnetusm

MarHuTHOE TIOJIE M €ro XapaKTEpUCTUKHM B BaKyyMe. 3akoH Awmrepa.
OpueHTupyonme IeCcTBUSI MArHUTHOTO TOJISI HAa 3aMKHYTBIA MPOBOSIINN
KOHTYp. MarHuTHOE MO0Ji€ TTOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa B BaKyyMe.
3akoH buo-Caapa-Jlamiaca. 3akoOH MOJIHOTO TOKA JJii MarHUTHOTO TOJISI B
Bakyyme. Teopema Octporpaackoro-l'aycca s MarHMTHOTO — MOJISL.
MarauTHOoe TOJIe B BemiecTBE. MarHuTHbpIe W OpOUTAIbHBIE MOMEHTHI
anekTpoHoB u atomoB. lIpeneccuss Jlapmopa. /[na- wm mapamMarHeTUKH B
MaraHuTHoM mosie. Hamaramuennocts.  HamnpspkeHHOCTh MarHUTHOTO TTOJISL.
MarunuTHas MPOHHUITAEMOCTh cpe/ibl. DeppoMarHeTUKH.

SIBnenune anekTpoMarHuTHOM MHAYKIMHU. 3akoH Dapanes. IlpaBuna Jlenua.
OCHOBHOM 3aKOH 3JIEKTPOMArHUTHON WHIYKUMH. SIBJIEHHE CaAaMOWHIYKIIUH.
NHIyKTHBHOCTh. 3aKOH M3MEHEHHUs CHJIBI TOKAa B 1€MW MPU Pa3MbIKAHUU H
3aMbIKaHUU. DJIEKTPOMArHUTHBIE BOJHBI. OCHOBBI Teopur MakcBesia s
AJICKTPOMArHUTHOTO TTOJIS.

duzuka
KoJIeOaHuil u
BOJIH

KonebarenpHple M BOJHOBEIE IMpOLCCChI. FapMOHI/I‘IGCKI/Ie KoeOaHusl.
3aTYXaIOIJ_[I/Ie U BbBIHYXXJCHHBIC KoJIeOaHusL. PC3OH8.HC, KI/IHCTI/I‘leCKaﬂ,
INOTCHIIMAJIbHAA W IIOJIHAA SHCPIrusaA rapMOHHYCCKHUX konebanuii. Komebanus
B DJICKTPUYCCKOM KOHTYPC.

OnTuka

KopnyckynsipHass ¥ BojHOBas TeopuM cBera. VHTepdepeHuus cBeta.
KorepeHTHOCTP 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. VIHTEepdepeHuus B
TOHKUX IIJIEHKaX. Hudpakius ceera. Ilpunnun [roifrenca-®penens.
Hudpaxius OpeHenn Ha KPYriioM OTBEPCTUH, HA OJHOM mienu. Judpakius
@paynrodepa  Ha  gudpakuumoHHOW — pemietke.  [Iudpakuus  Ha
IIPOCTPAHCTBEHHOW pelIeTKe. B3aumonencTBue cBeTa ¢ BEIIECTBOM.
ITornomenue ceera. Paccesnue ceera [lucnepcus cBera. ECTECTBEHHBIM U
NOJISIpU30BaHHbIN cBeT. [lossapusanus ceera.

TemoBoe u3mydeHue. XapakTEpPUCTUKU TEIUIOBOTO H3JIyYEHHUS. 3aKOHBI
Kupxroda, Credpana-bonrpumana u cmemenuss Buna. ®opmynsr Penes-
JbxuHca m 3akoH u3nydeHus Buna. KsantoBas rumnoresza [lnanka. Buabl
doToanektpuyeckoro  dddekra. 3akoHbl  BHemHEro  ¢Gorodddexra.




VYpaBuenue OiHmTelHa U1 BHemHero (ororddexra. Poronsl. Macca u
umnynsc. [lasnenue ceera. Ddpdexr Komnrona. EqHCTBO KOPIYCKYISPHBIX
Y BOJIHOBBIX CBOWCTB 3JICKTPOMArHUTHOTO M3JTyYECHHUS.

KsanroBag
¢du3uka

3aKOHOMEpPHOCTH B aTOMHBIX cnekTpax. Ilocrymatel bopa. Cnexktp atoma
Bojopoaa no bopy. KopryckyisipHO - BOJIHOBasi ABOMCTBEHHOCTh CBOWCTB
yactul BewecTB. ['unoresa ne bpoiinsg. CooTHOLIEHUST HEONpeAeIeHHOCTEN
IeitzenOepra. BoiHoBast GyHKIMS M €€ CTATUCTUYCCKUN CMBICI. YpaBHECHUE
Hlpenunrepa. JIpuxenue cBoOogHONW wacTuipl. KBaHTOBas uacTuiia B
OJHOMEpPHOM IOTeHUManbHOM sMe. IIpoxokneHume yacTulbl CKBO3b
NOTEHIMATIBHBIN  Oapbep.  JIMHEHHBII TapMOHWYECKHHA  OCIMIUIATOP.
KBantoBasg cratuctuka ®epmu-/lupaka. Meramibl, IUIIEKTPUKA U
IIOJIYIPOBOJIHMKH IO 30HHOW T€OPHUH TBEPbIX Tel. KOHTaKTHBIE sIBIEHUS.

ATOMHasA H
syiepHas pusuka

Crpoenue aroma, (opmynabl U MOHATHUS. ATOMHBIE CHEKTPbl. OCHOBBI
¢usuku atomHoro sigpa. CoctaB atToMHOTO siipa. PagnoakTuBHOCTE. Bunibl u
3aKOHBI PAJAMOAKTUBHOTO W3NMydeHHs. fnepHble peakuuu. JleneHue saep.
Cunre3 sanep. CpoiicTBa W OOMEHHBIM XapakTep SIEPHBIX  CHJL.
DNIeMEHTapHBIE YaCTUIIBI

Tabmura 6 — ConeprkaHue MPAKTHISCKUX 3aHATHN

Ne
n/n

HaunmeHnoBanue pazaesna ConeprxaHue pa3jaesia IMCUUIITHHbBI
(TeMBbl) AMCIUTLIUHBI

1

MEXaHUKHN

du3ndecKrue 0CHOBEI Pemenne 3aJa4 110 KHHEMAaTUuKE U JTMHaAMUKH.

MonexynsapHas pusuka u Pemenne 3a1a4 mo MOJICKYIISIPHOW (PU3HUKE U TEPMOJUHAMUKE.
TEPMOIUHAMHKA

DIJIEKTPUYECTBO

Pemienne 3agady MmO 3JEKTPOCTaTHMKE, Ha MOCTOSHHBIN
AIEKTPUYECKUHN TOK, IEPEMEHHBIC AIEKTPUUECCKUE U MAarHUTHBIC
IIOJISL.

Maruerusm

Pemienne 3amay  Ha MarHMTHOE TIOJie, 3akOH Amrepa,
AJICKTPOMArHUTHYIO MHIYKIIUIO

®dusrka koaedaHuii U BOJIH Pemenne 3a1a4 Ha MEXaHUYCCKHUE U DJICKTPHYCCKUC KoJIeOaHusI.

[ep}

OnTuka

Perrenue 3a7a4 mo BOJIHOBOI U KBAHTOBOU OITHUKE.

KBanroBas ¢usuka Pemenne 3amau Ha moctynatel bopa, KopmyckynispHO-

BOJIHOBYIO  JIBOMCTBEHHOCTh CBOWMCTB  4YacTUI[  BEIIECTB,
ypaBuenue lllpenunrepa.

ATomHas u snepHas ¢pusnka | Pemienue 3amad o aToMHOU U siiepHON (pU3HKeE.

Tabmuma 7 — Coxepxanue 1adb0paTopHBIX paboT

Homep
pasneja
y4eOHoi
AVCLMILT

WHBI

Bcero
YacoB IO
OYHOM

dopme

HaunmenoBanue adopaTropHbix pador

1.

. I3ydeHne 3aKk0Ha COXpaHEHUs YHEPTUU 12
. I3ydyeHne 3aK0Ha COXpaHEHUs UMITyJIbCa

. UsMepenne MOMeHTa MHEpIIUU OCECUMMETPUYHOTO Teja
. UccnenoBanue coynapeHuii e

. U3ydyeHne nBm>xeHMs TupocKona

. I3ydeHne 3aKOHOB BpalllaTeIbHOTO ABM)KEHUS

W N =N W=

. Onpenenenne Cy/Cy, 6
. OnpezieneHne BA3KOCTH KHUJIKOCTH.
. I3aMeHeHue SHTpOIIY ra3a MpH W30XOPUIECKOM HarpEeBaHUH




. I3yuenue aJ1eKTpoCcTaTuuecKoro moJs 8
. I3ydyenue temnepaTypHOi 3aBUCUMOCTH CONTPOTUBIICHUS

. [IpoBepka nmpaswin Kupxroda s merneii mocToSHHOTO TOKa
. OnpenieneHye y1enbHOr0 CONPOTUBIIEHUS TPOBOAHUKOB

. I3yueHne MarHuTHOTO TOJISI COJICHOU A 6
. Onpenenenne ropu30HTAIBHON COCTABIISAIONIEH MATHUTHOTO TOJIST 3eMJITH
. I3yuenue nernm rucrepesuca

—_— L N =N W N

. Onpenenenue ycKOpeHUs: CBOOOJHOTO MaJIeHUs C MOMOILBbIO MAaTEMATUYECKOTO 4
MasiTHUKa

2. W3ydeHue penakCaMOHHBIX KOJEOAaHWH C MOMOUIbIO  3JIEKTPOHHOTO
ocmniorpada

. OnpenieneHye JUIMHbI CTOSYEH BOJIHBI B ABYXIPOBOJHOM JIMHUU

. Onpenenenyie JUIMHBI BOJHBI ¢ IOMOIIbIO KoJiel HproToHa 6
. Onpenenenyie JUIMHBI BOJHBI C TOMOIIbIO TU(PaKIMOHHON peleTKn
. IIpoBepka 3akoHa Mairoca

. I3yuenue TenioBoro u3iay4yeHus

. 3ydeHue BpalieHus MJI0CKOCTH NOJSIPU3ALNU

. I3yuenune 3aBUCHMOCTH CONPOTUBIICHUS ITOJIYIIPOBOJHUKOB OT TEMIIEPATYPHI 6
. I3ydyeHune KBaHTOBOM 3JIEKTPOMPOBOJHOCTH METAIIOB
. I3yuenue mpunImna paboTsl J1azepa

. Onpenenenne noTeHnana BO30ykaeHns atomoB MetosoM dpanka- ['epira 6
. I3yuenue moromnieHus: 6eTa-u3aydeHus BeIeCTBOM
. I3yueHune crekTpoB M3JIydeHHs] aTOMOB C IIOMOIIIBI0 MOHOXpOMAaTOpa

W N =W =W BN WDN—W

NUTOI'O: 54

4, MeToanueckue YKazaHnusd 1Jist OﬁyanOllll/lXCﬂ 0 OCBOCHHUIO JTHCHHUIIIMHBI

4.1. O0uue MeTOAUYECKHE PEKOMEHIAUNM 10 OCBOCHUIO TMCHUILIMHBI, 00pa3oBaTe/ibHbIE
TeXHOJIOTUH

JlucuumiuuHa peanusyercss MOCPEACTBOM MPOBEACHUS KOHTAKTHOW paboThl ¢ OOydaromMMUCs
(BKITIOYAsi MPOBEACHHUE TEKYILEr0 KOHTPOJISl YCIIEBAEMOCTH), CAMOCTOSITENIbHOM paboThl 00yJaromIUXCs U
MIPOMEXKYTOUYHOM aTTeCTallUu.

KonraktHas paGoTa MoxkeT OBbITH ayIUTOPHOH, BHEAyAUTOPHOH, a TaKkKe IPOBOJIUTHCS B
ANIEKTPOHHOM HMH(pOPMAIMOHHO-00pa3zoBarenbHOl cpene uHCTHTyTa (manee - DOUOC). B cmyuae
MPOBEJIEHUS] YacTU KOHTAaKTHOM paboThl mo nuciuiuinae B DMOC (B cOOTBETCTBUU C pacHHCaHUEM
Y4eOHBIX 3aHSATHI ), TPYJOEMKOCTh KOHTaKTHOM padoTa B DM1OC sKkBUBaJICHTHA ayIUTOPHOM padoTe.

[Tpu npoBeaeHNN yueOHBIX 3aHATUHN MO TUCIUILIMHE 00ECIIEUNBAETCS Pa3BUTHE Y 00YUArOIIUXCS
HABBIKOB KOMAaHJTHOW pabOThl, MEXKIMYHOCTHOW KOMMYHHKAIIUU, MPHUHITUS PEUICHUH, JUICPCKUX
KauecTB (BKJIIOYAs IPOBEJICHUE HMHTEPAKTUBHBIX JIEKUUW, TPYIIOBBIX AUCKYCCUH, POJIEBBIX WUID,
TPEHUHIOB, aHAJIU3 CUTYallMi ¥ UMUTAIIMOHHBIX MOJIENEH, MpenojaBaHue AUCIUILIMHBI B opMe Kypca,
COCTaBIIEHHOTO HA OCHOBE pPE3y/lIbTaTOB HAYYHBIX HCCIICJOBAHHI, MPOBOJAUMBIX HWHCTUTYTOM, B TOM
YHClieé C Y4E€TOM pPETHOHAIBbHBIX OCOOCHHOCTEH MpodecCHOHANbHON AESITENTbHOCTH BBITYCKHUKOB WU
noTpebHocTel paboToaaTeneii).

[IpenogaBanue MUCIUIUIMHBI BEAETCS C MPUMEHEHHEM CIEAYIOIMIMX BHAOB 00pa30BaTENbHBIX
TEXHOJIOTUH:

-0aIbHO-PEUTHHTOBAsE TEXHOJIOTHS OI[CHUBAHUS;

- DJIEKTPOHHOE 00y4eHuE;

- Ipo6sieMHOe 00yueHHe;

- pa300p KOHKPETHBIX CUTYaIUH;

{IIpn wuCMONB30BaHUM JII OCBOCHHUS AMCUUIUIMHBI MaTepPUAIOB MAacCCOBBIX OHIIAHH-KYpCOB,
pasmeniennsix Ha HIT OTtkpeiToe oOpa3oBaHHe, HEOOXOIMMO yKa3aTh Ha3BaHHWE OHJIAWH-Kypca,
MIPUBECTH CCHUIKY Ha OHJIAH-KYpC. }




Jlnsi OLIEHKM 3HAHWH, yMEHHH, HAaBBIKOB W YPOBHSA C(HOPMHPOBAHHOCTH KOMIIETEHIIMU TIO
JUCUMIUIMHE MpUMEHsIETCs OallIbHO-PEUTUHIOBAs CHUCTEMA KOHTPOJISI M OLEHKH YCIEBAEMOCTU
CTyIeHTOB. B OCHOBY OasIbHO-PEHUTHUHTOBOM CHUCTEMBI TOJIO)KEHBI IMPUHIMUIIBI, B COOTBETCTBUH C
KOTOPBIMH  (DOPMUpPOBAHHE PEHTHHTA CTYIEHTa OCYLIECTBISIETCS B XOJ€ TEKYIIEero KOHTPOJIS
ycreBaeMocTH. MakcumanbHOe KoJimuecTBo 6amioB B cemectpe — 100.

[lo wrToram Tekymiell yCIeBaeMOCTH CTYIEHTY MOXET OBbIThb BBICTaBJI€HA OLIEHKA 110
MIPOMEKYTOYHON AaTTECTalli B COOTBETCTBHMU 3a HaOpaHHBIMH 3a ceMecTp Oamamu. CryneHTam,
HaOpaBIIMM B XOJ€ TEKYIIETO0 KOHTPOJIS YCHeBaeMOCTH Mo mucuuiuimae ot 61 mo 100 GammoB u
BBINIOJIHUBIIMM BCE€ 0O0s3aTE/IbHBIE BU/bl 3AIUIAHUPOBAHHBIX YYEOHBIX 3aHATUH, IO PELICHUIO
npenojaBaTelis 6e3 MPOXOKIEHUS IPOMEXYTOUHOM aTTECTallud BBICTABIIETCS OLIEHKA B COOTBETCTBUU
CO LIKAaJOW OLIEHKHU Pe3yJIbTaTOB OCBOEHUS AUCLUIUIMHBIL.

Pesyiabrar 00ydeHusi cuurtaerc c(pPOpPMHpPOBAHHBIM (NOBBIIIEHHBbINI YPOBEeHb), €CIH
TEOPETUYECKOE COJIEp’)KaHUE Kypca OCBOEHO IIOJHOCTHIO; IMPH YCTHBIX COOECEe0BAaHUSAX CTYIEHT
HCYEpIBIBAIOIIE, IOCIEA0BATEIbHO, YETKO M JIOTUYECKH CTPOMHO u3JaraeT y4eOHbIM Marepuai;
CBOOOJHO CIIpaBJISIETCA C 3aJla4aMU, BOIIPOCAMHU U APYTUMU BHJIaMU 3a/laHUH, TPEOYIOUIUX TPUMEHEHUS
3HAHWUH, UCTIONB3YET B OTBETE JIOTOJHUTENBHBIN MaTepual; Bce MpelyCMOTpEeHHbIE pabouel yueOHOM
MPOrpaMMOM 3a/laHusl BBINIOJIHEHBI B COOTBETCTBHUM C YCTAHOBJIEHHBIMU TpPEOOBAHMUSIMHU, CTYIEHT
CHOCOOEH aHaJIM3UPOBAThH IMOJIyYEHHBIE PE3YJbTAThl; MPOSBISET CAMOCTOATENBHOCTh MPU BBITIOJIHEHUHU
3aJIaHUM, KaueCTBO HX BBITIOJHEHUS OIEHEHO uucioM OamioB ot 86 mo 100, 49T0 COOTBETCTBYET
MOBBIIIEHHOMY YPOBHIO C(QOPMHUPOBAHHOCTHU PE3YJIbTAaTOB 00YUEHUS.

Pesyabrar 00y4eHHMs CUYHMTAaeTcsi C(HOPMHUPOBAHHBIM (IIOPOIOBBLIH YPOBEHb), €CIH
TEOPETUYECKOE COJIep’)KaHuEe Kypca OCBOEHO IIOJHOCTHIO; MPH YCTHBIX COOECeIOBAaHUSAX CTYIEHT
MIOCJIEIOBATEIBHO, YETKO U JIOTHYECKH CTPOMHO M3/IaraeT yueOHbIM MaTepuall; CIpaBIIseTcs ¢ 3a/1a4aMu,
BOIIPOCAMU U JIPYTMMHU BHJAAMHU 33JaHUN, TpeOyOIIMX MPUMEHEHHs 3HaHUIl; BCce MPEeNyCMOTPEHHbIE
paGoueli y4eOHOH mporpaMMOil 3aJaHMsl BBIIOJIHEHBI B COOTBETCTBHM C YCTAHOBJIEHHBIMHU
TpeOOBaHMUAMH, CTYAEHT CHOCOOEH  aHAIM3UPOBaTh IOJYYEHHBbIE  PE3YyNbTaThl;  MPOSIBISAET
CaMOCTOSTEJIBHOCTh IIPH BBIIIOJHEHUHN 3a/laHUH, KAUECTBO UX BBIMOJHEHHS OLIEHEHO YKCIOM OaljioB OT
61 1o 85,9, 94TO COOTBETCTBYET MOPOTOBOMY YPOBHIO CHOPMHUPOBAHHOCTHU PE3YIbTATOB O0yUCHUS.

Pesyabrar 00y4eHHMs CYHTaeTcs HeC(POPMHUPOBAHHBIM, €CIU CTYACHT IIPU BBIOJHECHUU
3aJaHU He JEMOHCTpPHpYeT 3HAHUN Yy4eOHOro Mmarepuana, AOIMYCKAaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYyIHEHUSAMHU BBINOJIHACT 3aJaHUs, HE AEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, KaueCTBO
BBITMIOJIHEHHBIX 33JaHUH HE COOTBETCTBYET YCTaHOBJICHHBIM TPEOOBAHUSAM, KAau€CTBO UX BBIINOJIHEHMS
OLIEHEHO YMCIIOM OaJIJIOB HIDKE 61, YTO COOTBETCTBYET JJOIIOPOTOBOMY YPOBHIO.

4.2. Metoanueckue yKazaHus J1J1s1 00y4aIOIIUXCs 10 OCBOEHHIO JUCHUIIMHBI HA 3aHATHAX
JIEKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC TMpeAnojaraeT CHCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPOCOB
TEeMaTHYECKOTo IulaHa. B XoJie JEKIMOHHBIX 3aHSATUH PACKPBIBAIOTCS 0a30BbIE BOIPOCHI B paMKax
KaXIOH TeMBl IUCHUINIMHBI. O003HAYAIOTCI KIIOYEBBIE ACIEKTHI TEM, a TAKXKE JENal0TCsA aKIEHTHl Ha
HaumOoJee CIOXKHBIE M BAa)KHBIE MOJIOKEHUs H3y4aeMoro martepuaia. MaTepuanbl JEKIUNA SBISIOTCS
OTIOPHOM OCHOBOHM [UIsl TOJATOTOBKM OOYYalOIIMXCSl K TMPAKTUYECKUM 3aHATHSIM / 1ab0paTopHBIM
paboTaM M BBINOJHEHUS 3aJaHUIl CAMOCTOSITENTBHOM pabOThl, a TaKKe K MEPONPHUSATHUSAM TEKYLIEro
KOHTPOJISI yCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAI[MU MO TUCHUTLTUHE.

B xoie NEeKIMOHHBIX 3aHATHA PEKOMEHIYeTCS BECTH KOHCIEKTHPOBaHHE y4eOHOTo MaTepuana.

Bo03M0>HO Be/leHHE KOHCIIEKTA JIEKIUI B BUJI€ UHTEIIEKT-KapT.

4.3. Meroanuyeckue yKa3aHusi s OOy4YAlOIIMXCA MO OCBOCHMI) JUCHUIUIMHBI Ha
JabopaTopHBIX padoTax
[ToaroToBKy K Kaxk10#1 1abopaTopHOU paboTe CTYACHT JOJKEH HauaTh C 03HAKOMIICHHS C TIAHOM
3aHATHS, KOTOPBIA OTpa)kaeT coJiep)KaHue MpeanokeHHoW Tembl. Kakmas BwImosHeHHas paboTa ¢
0(OPMIICHHBIM OTYETOM IO HEH MOJUIeKUT 3aIUTE MPETo1aBaTeio.
[Ipu oreHuBaHUY Ta0OPATOPHBIX PAOOT YUUTHIBAETCS CIETYIOIIEE:
—Ka4eCTBO BBHITIONHEHHSI JKCIEPUMEHTAIBHO-TIPAKTUYECKOM YacTH paboThl U CTEIICHb
COOTBETCTBUS PE3YJILTATOB PAOOTHI 3aJJaHHBIM TPEOOBAHUSIM;



—Ka4ecTBO 0(OPMIICHHUS OTYETA IO paboTe;
—Ka4C€CTBO YCTHBIX OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI ITPU 3alIUTEC pa6OTbI.

4.4. Meroanveckue yKa3aHus 1Jisi 00y4arUMXcs 110 OCBOCHUIO THCHUIINHBI HA 3aHATHUIX

CeMHMHAPCKOro THIA

[IpakTueckue (CeMUHApCKHUE) 3aHATHS NPEICTABISIIOT COOOM JeTanu3aluio JIEKIMOHHOTO
TEOPETUYECKOr0 MarepHaia, MPOBOJATCS B LEJAX 3aKPEIUIEHUs Kypca U OXBaThIBAIOT BCE OCHOBHbBIE
paznenbl. OcHOBHOW ()OPMOU TTPOBECHHUS CEMUHAPOB M MPAKTUICCKUX 3aHSATUH SIBIIICTCS 0OCYXKICHHE
HanboJiee MPOOIEMHBIX U CIIOKHBIX BOIIPOCOB 110 OTJACIBFHBIM TEMaM, a TAK)Ke pelIeHHe 3a/1a4 1 pa3doop
MIPUMEPOB U CUTYaLIUN B ayTUTOPHBIX YCIOBUSIX.

[IpakTuyeckue (ceMUHAPCKUE) 3aHATHUS 0O0YJAIOUIMXCSI 00ECIIeUNBAIOT:

- IPOBEPKY M YTOUHEHNE 3HAHUH, MOJYYEHHBIX Ha JIEKIMSIX;

- MOJIy4€HNE YMEHUH U HaBBIKOB COCTABJICHMS IOKJIAI0B U COOOIIEHHH, 00CYKIEHHS BOIIPOCOB IO
yueOHOMY MaTepuaty AUCHUTLINHBL;

- TMOJBEICHUE HWTOTOB 3aHATHN MO PEUTUHTOBOM CHCTEME, COIVIaCHO TEXHOJOTMYECKOW KapTe
JTUCLUIUIAHBIL.

4.5. Meroanueckne yKa3aHusi 110 CAMOCTOSITeJIbHOI padoTe 00y4aromuxcs

CamocTrosarenbHas paboTa obecreyrBaeT MOAr0TOBKY 00Yy4aromerocst K ayJMTOPHBIM 3aHATUSAM U
MEPOTIPUATHSAM TEKYIIero KOHTPOJS M MPOMEXKYTOYHOW aTTeCTallMd M0 HW3y4aeMOM IHCHUIUIMHE.
Pe3ynbTarhl 3TON MOATOTOBKU MPOSIBISIOTCS B aKTUBHOCTH OOY4YaroIIEerocsl Ha 3aHATHSIX U B KauecTBe
BBITIOJTHEHHBIX MPAKTUICCKUX 33JJaHUH B IPYTUX (POPM TEKYIIETO KOHTPOJIS.

[Ipn BBIMOTHEHWW 3aJaHUN JUIT  CaMOCTOSITENIBHOM pabOThl PEKOMEHIyeTCs TpopadoTKa
MaTepUaIoB JEKIMA MO KaXKJIOM MPOUICHHON TeMe, a TaKKe M3Y4CHHE PEKOMEHIYEMOU JUTEPATYypHI,
npeacraieHHor B Paznene S.

B npoumecce camocrosiTenbHOM pabOThl MpU  M3YYEHHHM JUCLHMILIUHBI CTYAEGHTHI MOTYT
HCIO0JIb30BAaTh B CIELHMATU3UPOBAHHBIX AyIUTOPHUSAX ISl CAMOCTOSTENIbHONH pPabOThHl KOMIIBIOTEPHI,
obOecrieunBaroIieMy JOCTYIl K MPOTPaMMHOMY OOECIEUEHHI0, HEOOXOJUMOMY IS H3YyYCHHS
TUCHMIUIMHBL, a Tak)Ke JOCTYN 4epe3 MH(OPMAlMOHHO-TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTepHeT» K
ANIEKTPOHHOM WH(pOpMaImoHHo-o0pa3oBatenbHoi cpeae wuHCTHTYTa (ODHMOC) M 3IeKTpOHHOU
oubnuoteuynoir cucreme (OBC), rae B 9IJIEKTPOHHOM BHJIE pacloJiaraloTcs ydeOHble W y4eOHO-
METOIUYECKUE MaTepuabl, KOTOPble MOTYT OBITh KCIIOJIb30BAaHBI JUISI CAMOCTOSATENBHONW PabOTHI MPHU
W3YYECHUU JUCIUILTUHBIL.

Jlia obydaromuxcs mo 3a04Hoi popme 00ydeHus caMOCTOoATeIbHasi paboTa SBISETCSI OCHOBHBIM
BUJIOM Y4€OHOM NI TEIbHOCTH.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00eceueHne JUCIUTIIMHBI

5.1. IlepeyeHb OCHOBHOW M /IONOJIHMTEJIbHOW Y4eOHOHM JIUTEPATYpPbl, HEOOXOAMMOW 51
OCBOECHMS JMCHHUIIJINHBI

Bes nureparypa, BKIIOYEHHAs B JaHHBIA IE€pEYeHb, MPEACTaBlieHA B BHUIE JJIEKTPOHHBIX
pecypcoB B aneKTpoHHOM 6ubmuoteke nncturyra (ObC). Jlureparypa, ucnonp3yemasi B Ie4aTHOM BHUJIE,
MIpeJICTaBJIeHa B HAyYHOU OMOMMOTEKe yHUBEepcUTeTa B 00beMe He MeHee 0,25 IK3eMIUIIpoB Ha OJIHOTO
oOyuaromierocs.
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https://e.lanbook.com/book/163
2. byxman, H.C. Ynpaxuenus no ¢pusuke [ DIEeKTPOHHBIHN pecypc] : yuebd. mocodue — DIEKTPOH.
nan. — Cankr-IletepOypr : Jlanb, 2008. — 96 c¢. https://e.lanbook.com/book/34
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5. ®wusuka: DIeMEHTH aTOMHON (DPU3MKM M KBAaHTOBOM MEXaHUKM METOJMYECKUE yKa3aHUS U
KOHTPOJIbHBIC 3aJaHUsl U1 CTYAEHTOB WHXKEHEPHO-TEXHHUYECKUX CHEIHaTbHOCTEH 3a04HOM (OopMBI
o0yuenus. KonrponeHas padora No7. Ab6pocumor I1.B., Kpacaukoa M.Jl., Mensuuk I'.U., Tununa
E.B., ®unaros A./l./ Iloxa. pen. Tununoii E.B. — Ps3ans : PU(G)MI'OY, 2008

6. Ouszuka: ®u3nKa aTOMHOTO SApa U TBEPAOTO Tena. MeToIMYeCKHE YKa3aHUs U KOHTPOJIbHBIE
3alaHusl JUIS CTYACHTOB HMHXXEHEPHO-TEXHUYECKHX CIEIUANIbHOCTEH 3a04HOW (OpMBI OOydeHHS.
Kontponbnas padorta Ne8. A6pocumos I1.B., KpacaukoBa M./I., Menpauk I'.1., Tununa E.B., ®unatos
A J1./ lox. pen. Tununoii E.B. — Pszans : PU(G)MI'OY, 2008

7. A6pocumos I1.B., Menbauk I'.. MeToauuecKre yKa3aHus 110 BBIIOJIHEHHIO Ja60PaTOPHOTO
MpaKTUKyMa 1o (u3uKe (Ui CTyJeHTOB BCeX crnenunanbHocteil) — Ps3zans: PU MI'OY,2007.

8. Tununa E.B., ®unaroB A.Jl. 3yyeHue CBOMCTB >XKUAKUX KpPUCTALUIOB: PyKOBOACTBO 1O
BBITNIOJIHEHUIO J1TabopaTopHOI paboThl no nuctunianae «Pusnkay. — Psazans: PUMI'OVY,2008.

9. Tpymuna O.E., ®unatoB A.Jl. MsyueHue sBIeHMS THUcTepe3uca (eEPPOMArHETHKOB:

JlaboparopHas padota Ne 2-13 (pyKoBOACTBO K BBIMOJHEHUIO). — Ps3aHb: Ps3aHCckuil MHCTUTYT
(¢punuan) MI'OY, 2010.

10. Menbnuk I'.U., Tpyauna O.E., ®unatoB A.Jl. M3yueHne BOJIBT-aMIEPHON XapaKTEPHCTHKH
IEKTPOHHO-ABIPOYHOrO (P-N) mepexona B AMHAMHUYECKOM pEXKHME: PyKOBOICTBO IO BBIIOJIHEHHUIO
nabopaTopHO#t paboTsl N0 aucuuiuimHe «Pusnka».— Pa3anb: Pasanckuii unctutyt (punmman) MI'OY,
2010.

11. A6pocumos I1.B. UccnenoBanue TNOTJIOMIEHHST  B-U3/y4eHHUs BEMIECTBOM: PyKOBOJICTBO 110

BBIMIOJTHEHUIO aBTOPCKOM BUPTyaldbHON JabopaTtopHoi paboThl — Ps3anb: Ps3aHckuil MHCTUTYT
(pumman) MI'OY, 2008.



12. Tunnra E.B. M3ydenwe CBOWCTB MHKPOYACTHIL: PyKOBOJACTBO 110  BBHINOJHEHHIO
nabopaTopHoit paboTel no auctumnHe «®Pusnka» — Psa3zanb: Psa3zanckuit uncturyr (punmman) MI'OY,
2009.

13. Menbuux I'.1. Onpenenenne Ko3pUIMEHTa IUHAMUYIECKON BA3KOCTH JKUIKOCTH METOIOM
MA/IAIOIET0 [IapuKa: PyKOBOJICTBO MO BBINOJHEHUIO JIA0OPATOPHOW pPAabOThl MO JAWUCIUILIMHE
«Dusukay.— Psa3anb: Pszanckuit uactutyt (dpumman) MI'OY, 2010.

14. Tpynuna O.E. PaGouas TeTpamb mo 4ii yacTu Kypca (GU3HKM IS CTYIEHTOB TEXHHYECKHX
CHEMAILHOCTEW 0YHO-3a0YHOM 1 3a04HOM opM 0Oyuenust, 2011

15. Tpynuna O.E. YueGHOE mocoOue s CTYAEHTOB 0YHO-3a04HOM M 3a04HOM (popM 0OydeHHs
10 OPTaHM3aLUU CAMOCTOSITEIILHOIN pabOTHI MPU H3ydeHUH Kypca ¢pusuku, 2011

16. Menpuux I''l., Tununa E.B., Tpynuna O.E. J/lumamuka Teepaoro Tena. JlaGopaTopHblii
MpaKTUKyM: PyKOBOJCTBO MO BBIMOJHEHUIO J1a0OpAaTOPHBIX paboT mo aucuuiuiuHe «Pusukay —
Psasansb: Pazanckuii unctutyt (punuan) MI'OY umenu B.C. Uepnombipauna, 2012.

17. Menpuux T'.U., Tepexosa O.A., Tununa E.B., Tpyruna O.E. ®usnueckue BEITHMYUHBI U
eAUHUIBI UX u3MepeHus: Metonudyeckoe nocobue— Pszanb: Pspanckuit uactutyr (dunuan) MI'OY
umenu B.C. Yepnomeipauna, 2012.

18. Mensauk T.M., Tununa E.B., Tpymuna O.E. «MonekynsapHas Qu3Mka u
TepMoJMHaMHUKa. MeToaudecke yKa3aHus U KOHTPOJIbHbBIE 3aJJaHMsl Ul CTYIE€HTOB-3a0YHHKOB
WHKEHEPHO-TEXHUYECKUX CIEIUATBHOCTEeH. AyAUTOpHAsI KOHTpOJIbHas paboTtay, 2012

19. Menpruk I'.W., Tunmna E.B., Tpymuna O.E. «®usuyeckue OCHOBBI MEXaHHKH.
Metonuyeckie yKa3aHHs W KOHTPOJIbHBIE 3aJaHUSl JAJSl CTYAEHTOB-3a0YHHKOB HHKEHEPHO-
TeXHUYECKUX CTEIUATbHOCTEN. AyAUTOpHAs KOHTPOJIbHAS padoTay, 2012

20. Menbnuk I'U., Tepexosa O.A., Tpynuna O.E. Meromudeckue ykazaHus K j1aboparTopHOM
pabote o ¢pusuke «M3ydeHne 3MeKTpOCTaTHIECKOTO ToJIsi», 2012

21. Meneuux T.W., Tumusa E.B., Tpyaumna O.E., Tepexoa O.A.®@usuka. Onruxa.
Meroanueckue ykazaHWsT M KOHTPOJIBHBIE 3aJaHus JUISl CTYJEHTOB TEXHUYECKHMX HANpPABJICHUN M
crienuagbHOCTeH 3a09HON (hopmbl 00yueHus, 2013

22. Meneaux  T''M., Tunmna E.B., Tpyauna O.E. Mexanuueckue KojeOaHus.
JlaGopaTopHbIii TpakTUKyM 110 pusuke, 2013

23. Mensuuk I'.U., Tepexopa O.A., Tpynuna O.E. Meroauueckue ykasaHus K j1abopaTopHOI
pabore o ¢pusuke «M3ydeHrne 3akKOHOB ITOCTOSIHHOTO TOKa», 2013

24, Menbuuk T'.U., Tepexosa O.A., Tununa E.B., Tpyuuna O.E. Metoauueckue yKa3zaHus Uis
ayIUTOPHBIX KOHTPOJBHBIX padoT 1Mo (U3HKE I CTYICHTOB 3a04HOM (popmbl 0Oyuenus, 2014

25. Mensuuk T'.M., Tepexosa O.A., Kpeicuna T.II. Meroauueckoe «DieKTPONPOBOIHOCT
MeTamioBy, 2013

26. Menbuuk I'.U., Tununa E.B., Tpynuna O.E. JlaGopatopHslii npakTukym no ¢usuke «Ousrka
XKUJKOCTHU U Tazan, 2014

27. Menbuuk I'.1., Tepexosa O.A. MeToauueckue yka3aHus K 1a60opaTopHOii paboTe 1o (hu3uke
«M3ydeHune BpallleHUsl IIIOCKOCTH NOoJIIpy3anuu ceeta, 2014

28. Menbuuk I''W., Tununa E.B., Tpynuna O.E. ®usuka: 3aianus 411 HOATOTOBKH K HHTEPHET-
9K3aMeHy. MeToIMuecKue yKazaHus Jjs CTYIEHTOB OYHOW M 3a04HON (GopM 0OydeHHUs HH>KEHEpPHO-
TEeXHUYECKUX CIIEeUAIbHOCTEN 1 HalpaBleHui OakanaBpuara. - Ps3anb: Pszanckuil uHCTUTYT (uinan)
MOCKOBCKOTO rocyJapCTBEHHOT'O MAallIMHOCTpOUTENIbHOTO yHUBepcutera (MAMU), 2015.

29.T.1. Mensnauk, E.B. Tunmna, O.E.TpyHuna. 3akoHbl COXpaHEHHsS B MEXaHMKE.
JlaGopaTopHbIif  mpakTUKyM. - Psa3anb:  Pszanckuit  uHctutyr (punman) — YHuBepcurera
MaunimHoctpoeHus, 2015.

30. I''I. Menbnuk, E.B. Tununa, O.E. Tpynuna. DnekTpuuectBo. JIaGopaTopHbIil IPaKTHKYM. -
Ps3anb: Psazanckuit uHCTUTYT (minan) YHuUBepcuTeTa MamuHocTpoeHus, 2016.

31. I'l. Menbuuk, E.B. Tununa, O.E. Tpynuna. Marnetusm. JIaGopaTopHbIii NpPAaKTHKYM. -
Ps3anb: Psazanckuit uHCTUTYT (minan) YHuBepcuTeTa MamuHoctpoeHus, 2016.



32. T.U. Menbruk, E.B. Tununa, O.E. Tpynuna. MeToauuecKue yKasaHHs K HPOBEICHHIO
npakTudeckux 3aHatuil mo ¢usuke ¢ npumeHeHnem CJIO MOODLE (gacts 1) . - Ps3anb: Psa3anckuit
UHCTUTYT (puiman) YHuBepcuTeTa MammHocTpoenus, 2016.

Ilepeyenb  y4eOHO-METOAMYECKOT0 oOecledeHHsl IS  CAMOCTOSITEIbHOW  PpadoThI
o0yuyawiuxcs Mo JucHuIIinae «Ou3nuka

Tabmuua 8 — YueOHo-MeToAndeckoe 00ecneueHus] CaMOCTOSTEIbHON paboThl 00YJarOIUXCS

Jlureparypa
Ne n/m Pa3zpnes (Tema) IuCHUILIHHBI (ccbliIKa HA HOMEP B CIIHCKe
JINTEPaTyphl)
1 dusnyecke 0CHOBE MEXaHUKH OcHosHnas: 1, 2, 3
JomomaurensHas: 1, 2, 3
2 MonexynsapHas pusuka 1 TepMOJUHAMUKA OcHoBHas: 1, 2, 3
JomomaurensHas: 1, 2, 3
DNEeKTPUYECTBO OcuoBnas: 1, 2, 3
3 Jomomaurensras: 1,2, 3
4 MaraeTnsm OcHoBHas: 1, 2, 3
JonomautensHas: 1, 2, 3
5 ®dusrka koaeOaHuil U BOJIH OcHoBHas: 1, 2, 3
JonomautensHas: 1, 2, 3
6 OnTnka OcHoBHas: 1, 2, 3
HonomautensHas: 1, 2, 3
7 KsanToBas ¢gusnka OcnoBnas: 1, 2, 3
HonomautensHas: 1, 2, 3
8 AToMHas u snepHas pusuka OcHoBHas: 1, 2, 3
HonomautensHas: 1, 2, 3

5.2. IIpodeccuonanbHbie 0a3bl JAHHbIX, WH(POPMAUMOHHO-CNIPABOYHbIE CHCTEMBI,
HHTEpPHeT-pecypchl

1. Koncyneranrllitoc [Dnexkrponnsiii pecypc] CripaBouHas mpaBoBas cucrema. — Pexxum nocrymna:
http//www.consultant.ru/.

2. DnexTpoHHas 6ubnuoreyHas cuctema Ps3zanckoro nHcruryra (¢dunnana) MockoBCKOTO
MOJIMTEXHUYECKOTO MHCTUTYTA [ DIEKTPOHHBIN pecypc]. - Pexxum gocryma:
http://bibl.rimsou.loc/ - 3ar. ¢ sxpana.

3. BUII MoCKOBCKOTO MOTUTEXHHUUYECKOTO YHUBEPCUTETA [DNEKTPOHHBIN pecypc]. - Pexxum
nocrymna: https://lib.mospolytech.ru/ - 3arm. ¢ sxpana.

4. OBC "Yuuepcutetckas bubnuorexa Ounaitn" [DneKTpoHHBIH pecypce]. - Pexxum gocryma:
https://biblioclub.ru/ - 3ar. ¢ sxpana.

5. DnextpoHHO-OMOMMOTEeYHas cucteMa «M3natenbcTBa Jlanby» [DneKTpoHHBIH pecypce]. - Pexxum
nocryma: https://lanbook.cony/ . - 3arm. ¢ ’xpana.

6. DnexTpoHHO-OMOMMOTEeUHas cucTeMa Znanium.com [ DIeKTPOHHBIN pecypc]. —

Pexxum mocryma: https://znanium.com/. - 3ar. ¢ skpaHa.
7. DnexTpoHHO-OMONMMoTeuHas cucrema OpaiT [DnekTpoHHsbIi pecypc]. —
Pexxum nocryna: https://urait.ru/- 3ari. ¢ skpana.
8. DnexTpoHHO0-OmMOMMoTeuHas cucrema BOOK.ru [DnexkTponHslil pecypc]. —
Pexxum nocryna: https://www.book.ru/. - 3aru. ¢ skpana.
9. "Polpred.com. O630p CMU". IlonHoTekcTOBAs1, MHOrooTpacieBas 0a3a naHHbIX (B/1)
[DnexTpoHHBI pecypc]. — Pexxum nocryna: https:// Polpred.com/. - 3arun. ¢ skpaHa.



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

Ilepeyens pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHMKANIMOHHONH cetn «HHTepHeT»,
HeO0XO0IMMBIX /IJI51 OCBOEHHS IMCUUILTHHbI «Pu3nKa»

1. Dnekrponnas oubnauoreuynas cucrema «Kuura®onma»— http:/library.knigafund.ru

2. DneKkTpoHHO-OMONMMoTeuHas cucTeMa u3aarenberBa «Jlanpy» — e.lanbook.com.

3. DnekTpoHHas oubimoreka yueOHou uteparypsl — http://www.alleng.ru

4. Tecrupyrolue MOporpaMMbl Mo JiabopaTopHbIM paboTaMm, Ps3zanckuil uHCTUTYT ((uminuan)
YHHUBepcUTETa MAITTHOCTPOCHUSI.

5. Topran kuur — http://eqworld.ipmnet.ru/indexr.htm.
[Iporpammel st pacuera nabopaTtopusix padot Ha EXCEL — 15, PU (¢) MI'OYV.
DnexkrponHslii 3a1aunuk Elza, MUDU.
MeTtoudeckre yKa3aHus K BBITOJTHCHUIO Ta00paTopHbIX paboT -50
[Mporpammbl pacuera 3KCIEPUMEHTAIbHBIX TaHHBIX B EXcel- 40

10 Buptyansasiii 1aboparopHusiii npaktukym, TYCYP — 8

11. BupryansHbie 1aboparopssie padotel, PUMI'OY — 5

12. Obyuarore-KOHTPOJIUPYIONIUE TeCTHpYomue mporpammel, PUMI'OY — 42

13. YueOuuku o ($u3MKO-MaTeEMaTHUYECKUM JUCLUIIIINHAM B dopmate PDF
http://www.gaudeamus.omskcity.com/PDF _library natural-science.html

14. IlyreBouTenp o BCEM oubnuoTexkam cetn WHTEPHET
http://www.aonb.ru/iatp/guide/library.html#7

©ooNo

5.3. [IporpammHoe obecnieyenune

Nudopmanmonnoe obOecrnedeHne y4eOHOTO TMporecca MO JAUCIUIUIMHE OCYIIECTBISETCS C
WCIIOJIb30BAHUEM  CIIEAYIONIETO IMPOTPaMMHOTO  oOecredeHus  (JIMIEH3MOHHOTO W CBOOOJIHO
acIpOCTPAHIEMOr0), B TOM YHCJIE OTEUYECTBEHHOTO MTPOU3BOJICTBA!

Ne HanMeHoBaHune YcaoBus nocryna

n/n

1 Microsoft Windows U3 BHYTPEHHEH CETH YHHUBEPCHUTETA
(JIMIIEH3MOHHBIN TIOTOBOD)

2 Microsoft Office U3 BHYTPEHHEH CETH YHHBEPCHUTETA
(JIMIIEH3WOHHBIN JIOTOBOD)

3 Koncynprantlntoc 13 BHYTPEHHEU CETH YHUBEPCUTETA
(JIMIIEH3MOHHBIN JIOTOBOD)

4 C10 MOODLE 13 1000 TOYKH, B KOTOPOW UMEETCS JIOCTYIT K

cet VIHTepHET (JIMIIEH3MOHHBIN I0TOBOP)

Ilepeuenr HMH(POPMAIMOHHBIX TEXHOJIOTHIi, MCHOJb3YeMbIX TMPH  OCYLIEeCTBJIEHHU
o0pa3oBaTeIbHOr0 Mpouecca no AucHuILuIinHe «DU3UKa», BKIKYAs INepedyeHb NMPOrpaMMHOIO
olecrieyeHns: U MHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

IIpn ocymecTBiaeHnn o00Opa3oBaTENBHOTO Mpolecca Mo AucHUIUIUHE «DuU3HKa» IMIHPOKO
HCIOJIL3YIOTCS CIEAyIoIne HH(HOPMAIIMOHHBIE TEXHOIOTUHU:

1. UteHue nekuuil ¢ UICHOJIb30BaHUEM ITPE3CHTALIUM.

2. IIpoBeaeHne NMpaKTUYECKUX 3aHATUI HAa 0a3e KOMIIBIOTEPHBIX KJIaccoB ¢ ucnoiab3oBanueM KT
TEXHOJOTHH.

3. OcyIecTBiICHHE TEKYIIETO KOHTPOJIS 3HAHUN Ha 0a3e KOMIBIOTEPHBIX KIACCOB C MPUMEHEHHEM
HUKT texnooruii.

[lepeuyeHp mporpaMMHOTO 0OeCIeueHH s, UCII0Ib3YEMOr0 B 00pa30BaTeIbHOM IpoIiecce:
OC Windows 7;

Microsoft Office 2010;

Microsoft Office 2013;

Microsoft PowerPoint;


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 MathCad 15 Rus.

6. Omnucanme MaTepHaJIbHO-TEXHH‘IeCKOﬁ 633[)1, H606XOL[HMOI7I AJIsT  OCYIIECTBJICHUA
06p330BaTeJIbHOF0 npouecca mo JMCUIJIMHE

[Tomerenus: mpencTaBisilOT co00i ydeOHBbIE ayIUTOPHH JAJISl MPOBEACHUS Yy4eOHBIX 3aHATHH,
MPEeJyCMOTPEHHBIX YYEOHBIM IUIAaHOM U paboyeil mporpaMMoil  JMCHMIUIMHBL, OCHAIICHHBIC
000pYyZIOBaHNEM U TEXHUYECKUMH CPEICTBAMH O0yUCHHUS.

3aHATHSA JIEKHHOHHOIO THUNA (IIPU HATMYMU B Y4eOHOM IUIaHe). YUeOHbIE ayJUTOPHH IS
3aHATUH JICKIIMOHHOTO THIA YKOMIUIEKTOBAaHBI MEOEIbI0 W TEXHHYECKHMMH CpEACTBaMHU OOydeHUS,
CIly)KAIlMMHU JIJISL TIPECTaBIICHUS yueOHOH wmH(opMammu (CTalMOHApHBIE WM NEPEHOCHBIE HAOOPHI
JEMOHCTPAIIMOHHOTO 000pynoBaHus (IIPOEKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK), y4eOHO-HATIJISIHBIE
nmocobust (Mpe3eHTallMM TIO0 TeMaM JIeKIHi), O0OeCleynBalIINe TEeMAaTHUYEeCKHEe WIITIOCTpAIuH,
COOTBETCTBYIOIIUE TAHHOH MPOrpaMMe TUCIIUTIIHHEL.

3aHATHSA ceMMHAPCKOro Tuma (IIpy HAJWYMK B y4eOHOM IUIaHE). YueOHble ayIuTOpUU JUIs
3aHATHH CEMHWHAPCKOTO THIA YKOMIUIEKTOBAHBI MEOENBI0 M TEXHHYECKUMHU CpEACTBAMHU OOYyYeHHS,
CITYXKaIIUMHU JUIsI TpEJICTaBleHns y4eOHOW HH(opManuu (CTalMOHAPHBIE WM TIEPEHOCHBIE HAOOPHI
JEMOHCTPAIIMOHHOTO 000pyI0BaHUsI (IPOCKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopHble padoThl (Ipy HAIMYMK B ydeOHOM IiaHe). J[mst mpoBeneHus 1abopaTopHBIX
pabotr wmcmonp3yercss yueOHas ayauTtopus «JlabopaTopus »,  OCHAIICHHAs
CJIeTYIOITAM 000pY/TIOBAHUEM: .

IIpome:kyTounasi arrecranus. /s mpoBeneHNUsI TPOMEKYTOUHON aTTECTAIIMU IO JAUCITUTUINHE
WCTIOJNB3YIOTCS KOMITBIOTEPHBIE KJIACCHI, OCHAIICHHBIE KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTHIO
MOJKITIOUEeHUsT K ceTd HHTepHeT W oOecrmedeHWeM JOCTyna B OJIEKTPOHHYI HH(OPMAIOHHO-
00pa3oBaTeNbHYIO Cpely YHHBEPCUTETa W/WIM y4eOHBIC ayIUTOPUH, YKOMIUICKTOBAaHHBIE MEOEThI0 U
TEXHUYECKUMU CPEICTBAMU OOyUCHHUSI.

CamocrosiTesibHast  padora. [lomemenus i CcaMOCTOATENBbHOM  pabOTBI  OCHAIEHBI
KOMITBPIOTEPHOW TEXHUKONW C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceth «VHTepHeT» M JOCTyNoM K
ANIEKTPOHHOM  MH(POPMAIMOHHO-00pa3oBaTeIbHON  cpene  wHCTUTyTa.  Jlns  opraHu3anuu
CaMOCTOSITEIIPHON Pab0ThI 00yUYaIOIIUXCS UCTIOTB3YIOTCS:

KOMITbIOTEPHBIE KIJIACChl MHCTUTYTA,;

O6ubnroTeka, UMeroIas MecTa JUIisl 00y4JarolINXCsl, OCHAILIEHHbIE KOMIIBIOTEpAMU C JIOCTYIIOM K
0a3am naHHbIX U ceTu VHTEepHeT.

JyleKTPOHHAasE MH@opManMOHHO-00pa3oBaTeabHas cpeaa uHcTuTryTa (QUOC). Kaxnpii
oOyuarouuiicss B Te4eHHe BCEero mnepuoja oOydyeHus obecrieueH WHAMBHUAYaIbHBIM HEOTPAHUYCHHBIM
JOCTYIIOM K 3JIEKTPOHHOW HH(OpMannoHHO-o0pa3oBarenbHoi cpene mHctutyra (DMOC) n3 moboi
TOYKH, B KOTOPOH MMEETCs JOCTYI K UH()OPMAIIMOHHO-TeIEKOMMYHUKAIIMOHHOM ceT "UHTepHeT", Kak
Ha TEPPUTOPUU UHCTUTYTA, TAK U BHE €e.

OUNOC nHCTUTYTa 00ECTICUNBACT:

JOCTYII K Y4eOHBIM IJIaHaM, paboyuM Iporpammam JUCHUIUIHH (MOIyJeil), MporpaMMamM MpakTUK,
ANIEKTPOHHBIM y4YEOHBIM U3JaHUSAM M OJCKTPOHHBIM 0O0pa3oBaTelbHBIM pecypcaM, YKa3aHHBIM B
pabounx mporpaMMmax JUCIHUILIAH (MOJYJei ), porpaMMax MpakTUK;

(dbopMupoBaHHE NEKTPOHHOTO MOPTHOINO 00YyUaOLIErocs, B TOM YUCIE COXpaHEHHE ero paboT U
OLIEHOK 3a 3TH palboThI.

B cnyuae peanuszanuu o6pa3oBarenbHON MPOrpaMMbl ¢ MPUMEHEHHEM 3JIEKTPOHHOTO O0ydeHUs,
JMCTAaHIIMOHHBIX 00pa3oBaTesibHBIX TexHonorni SMOC 1onomHUTENEHO 00eCIeYnBaeT:

¢ukcanuoo xoxa 00pa3zoBaTEIbHOIO MpoIecca, pPE3ylbTaTOB IPOMEXKYTOYHOW aTTecTaluu |
pe3yabTaTOB OCBOEHUS 00pa30BaTEIbHOMN POrPaMMBbl;

NpoBeeHUE YUeOHBIX 3aHATUH, MPOLEAYp OLIEHKU PE3ylIbTaTOB OOyueHHs, peaan3alis KOTOPBIX
NPEeJyCMOTpEHa C TPUMEHEHHUEM JJIEKTPOHHOro OOy4YeHMs, JMCTAHIIMOHHBIX OOpa30BaTENbHBIX
TEXHOJIOT U

B3aMMO/ICHCTBHE MEXIY YYaCTHUKAMH 00pa3oBaTeNbHOrO MpOLEecca, B TOM YUCIE CHHXPOHHOE U
(M) aCMHXPOHHOE B3aUMOJICHCTBUS MOCpecTBOM ceTu "MHTepHeT".




7. OIIeHO‘leIe MarTrepuaJjJbl ((l)OH)I OINCHOYHBIX CpeHCTB) AJisT TEKymero KOHTPOJIA
yYCnneBaeMoCT 1 HpOMe)IcyTO‘lHOﬁ aTrecranmumu

7 ®oHa OLEHOYHbIX CpeaACTB IAJid NMPOBECACHUS HpOMe)l(yTOqHOﬁ arrecranmumn Oﬁy‘-lalOIIII/IXCH
no JucuMmInHe «®u3nKa»

7.1 IlepevyeHb KOMIIETEHIHI ¢ YKa3aHHEM ITANoB UX GOpMUPOBAHMA B Mpouecce 0CBOECHUS
oOpa3oBaTeIbHOI MporpamMmbl (Tabmuna 9 — s 04HOU GOpMbI 00yIEHMSI)

Tabmuua 9 — IMacropt GoHAa OLIEHOYHBIX CPEACTB (111 OUHON (POPMBI 0OYIESHHS)

Kon
Ne KonTpoaunpyembie pa3ienbl . HaumenoBanue
KOHTPOJIUPYeMOii
n/n (TeMbl) AU CHUNIMHBI OLICHOYHOI'0 CPEACTBA
KOMIeTeHIHH
1 ®u3n4ecKrue OCHOBBI MEXAHUKHU OIIK-1 KonTpomnshas padora
2 MounekynspHas ¢puznka u OIK-1 EGCTHPOBaHHe
TepMOTHHAMHKA OTIPOCHI K IK3aMEHY
3 | DTEKTpUYECTBO OTIK-1
KonTponbhas pabora
Maruetusm
4 OITK-1 TectupoBanue
Bomnpocsl k 3auety
5 ®du3zrka KojgebaHui 1 BOJIH OI1K-1
6 OnTHKa OIlK-1
7 KBanroBas ¢gusuka OIIK-1 KonTponbnas pabora
g | AtomHas u siiepHas pusnKa OIlK-1 Tectuposanue
Bomnpocsl k 3x3amMeny

7.2 Onucanue nokasareseid M KpUTepUeB OLIEHUBAHNSI KOMIIETEHIIMI HA Pa3JIMYHBIX 3Tanax
X (OpMHPOBaHUs, ONIMCAHUE IIKAJ OLlEHUBAHUS

Ta6muma 10 — [TokazaTenu u KpUTeprur OIICHUBAHUS KOMIICTCHITHI

Hdeckpn Ioka3zareab oueHUBaAHMS ®dopma KOHTPOJIS
nrop PI'P | KJI KP T 3 9
KOMIIET
eHI Ml
3HaeT OCHOBHBIC ¢buznueckue SIBJICHUSA, + + + +

(GyHIaMEHTAJIbHBIC TOHATHUS, 3aKOHBI U TEOPUHU
Kiaccuuecko u coBpemenHoit ¢usuku (YK-6,
OIIK-1)

VYMeeT | MpUMEHSTH MOJyYeHHBbIC 3HAHUS M0 (U3MKE TPH + + + +
W3y4eHUU  JAPYIMX  JAUCIMIUIMH,  BBIICIATH
KOHKpeTHOe  (u3myeckoe  colepkaHHe B
OPUKIAIHBIX  3a7a4ax  [podecCHOHaTbHOM
nestenpHOCTH (YK-6, OITTK-1)

Biageer | coBpeMEHHOM Hay4yHOH amnmaparypou, METOAAMH + + + +
BBITIOJTHEHUSI ~ DJIEMEHTApHBIX  JTAOOPAaTOPHBIX
¢u3nyeckux  HMcceI0BaHUM B obOmactu
npodeccuoHanbHoi aearensHocTH (YK-6, OIIK-
1)

7.2.1 JTan TeKywmero KOHTPOJisi 3HAHUM




PesynbraThl TEKylIero KOHTPOJS 3HAHUM M MEKCECCHOHHOM AaTTECTAllMM OLEHUBAIOTCS IIO
NATUOAIUIBHOM IIKaJIE ¢ OLIEHKAMU:

®  (OTIIMYHO»

«XOPOLIO»
«YIOBJIETBOPUTEIILHO
«HEYIOBJIETBOPUTEIILHO
«HE aTTECTOBAH»

Tabmuua 11 — ITlokazarenn W KpUTEpUHM OIICHWBAHHS KOMIETCHIMH Ha JTame TEKYIIerO KOHTPOJIS

3HaHUMI

Heckpu IToka3aTenb OeHUBAHUSA Ounenka Kpurepuii

nTop OlLleHUBAHUS

KOMIeT

CHIUI

3HaeT | ocHOBHbIE (u3nueckue siBieHus, ¢yHaameHrtanabHble | OTinyHo | [TosnHOE MM
MOHATHS, 3aKOHBl W TEOPHUM KJIACCUYECKON U YaCTUYHOE MOCELICHHUE
COBPEMEHHOU (pU3UKU JEKIUOHHBIX,

YMeeT | mpUMEHSTHh MOJY4YEHHbIE 3HaHUSA 1O (U3MKe Mpu MPAKTHYECKUX U
W3YYEHUU JPYTUX TUCIUIUIMH, BBIIEISITh KOHKPETHOE 1a00paTOPHBIX
(dbu3uveckoe colepKaHUEe B TMPHUKIATHBIX 3aJadax 3aHATHI. BeimonHeHue
podecCHuoHaAIbHOM e TEIbHOCTH 1ab0paTOPHBIX U

Brnageer | cOBpeMEHHOM HAy4HOM  ammaparypod, MeETONaMHU MPAKTHIECKHUX 3a1aHHH
BBITIOJTHCHHUS 3JICMEHTAPHBIX 1a00paTOPHBIX Ha OLCHKH «OTJIHIHOY
(bu3UIeCKuX HUCCIIENOBAHUI B oOactu
po(hecCHOHAIBHON AEATEIbHOCTH

3HaeT | oCHOBHBIC (u3MUecKue sBiIeHHs, (yHIameHTaabHbie | Xopotmio | [lomHoe wmm
MOHATHS, 3aKOHBI W TEOPHUM  KJIACCUYECKOM U YaCTUYHOE MOCEILECHNE
COBPEMEHHOM (pu3nku JEKIUOHHBIX,

YMeer | IpUMEHATh MOJIyY€HHbIE 3HAHMS 1O (QU3UKE IpU IIPAKTUYECKUX U
U3Y4YEHUH JPYTUX IUCLUIUIMH, BBIIEIATH KOHKPETHOE 1a00paTOPHBIX
¢u3nyeckoe cojepkaHue B IPUKIAAHBIX 3aJadax 3aHATHN. BeinonHenue
po(hecCUOHAILHON A€ TEIIbHOCTH 71a00paTOPHBIX U

Bnageer | coBpeMeHHOM HaydyHOM anmapatypod, METOAAMH IIPAKTUYECKUX 3aJaHUN
BBIIIOJIHEHUS JIEMEHTapHBIX 1a00paTOPHBIX Ha OLIEHKH «XOPOLIO»
¢bu3nyeckux UCCIIEI0OBAaHUI B oOsacTtu
1po(hecCUOHAIBHON 1€ TEIbHOCTH

3HaeT | OCHOBHbIE (hu3Myeckue sBJIEHUA, (GyHIaMeHTalubHble | ¥YaoBiaer-| [lonHoe nnn
MIOHATHS, 3aKOHBI M TEOPUM KJIACCUYECKOM U | BOpU- 4aCTUYHOE MOCELEHUE
COBpEMEHHOM (pu3uku TENbHO | JEKLIMOHHBIX,

YMeerT | IpUMEHATh MOJIyY€HHbIE 3HAHUS 1O (HU3UKE IpU IIPAKTUYECKUX U
U3Y4YEHUH JPYTUX IUCLUIUIMH, BBIIEISATh KOHKPETHOE 1a00paTOPHBIX
¢u3nyeckoe coJepkaHUe B NPUKIAAHBIX 3aJadax 3aHATHNA. BeinonHenue
po(heccHOHATbHON AeSTEIbHOCTH 71a00paTOPHBIX U

Bnazneer | coBpeMEHHOM HAy4HOM  ammaparypoi, MeToJaMu NPAKTUYCCKHUX 3aaHUIH
BBITIOJTHCHU S SJICMEHTAPHBIX 1a00paTOPHBIX Ha OIICHKH
¢buznyeckux HCCIIEI0OBAaHUI B oOnacTu «YAOBIIETBOPUTEIBHO»
po(heccHOHAbHON 1eATEIbHOCTH

3HaeT | ocHOBHBIE (usnyeckue siBIeHUs, ¢yHAameHTanbHble | Heynos- | [lonHoe mnn
MOHATHS, 3aKOHBl W TEOPUM KJIACCUYECKON U | JIETBOPU- | YACTUYHOE TIOCEUICHHE
COBpEMEHHOM (pu3nku TENbHO | JEKLIMUOHHBIX,

IIPAKTUYECKUX U

YMeeT | NpUMEHATH MOJIyYEHHbIE 3HAHHUS 1O (HU3UKE IpHU 11a60pPATOPHBIX

U3Y4YEHUH JPYTUX TUCLUIUIMH, BBIIEISATh KOHKPETHOE ———

(1)H3H‘ICCKOC COACPIKAHUC B TMPUKIAIHBIX 3aJadax




podecCHOHALHOM IS TEIIBHOCTH

HeynosnerBopurenbHO

Biageer | cOBpeMEHHOM HaydHOM anmaparypod, MeTOAAMH € BBIIIOJIHEHUE
BBITIOJTHEHUS 3IIEMEHTAPHBIX n1a0opaTOPHBIX 71a00paTOPHBIX U
¢buznyeckux WCCIIEI0BaHUI B oOnacTu MPAKTUYECKUX
podecCHOHAIBHON eSATETHbHOCTH 3aJaHMi.

3HaeT | ocHOBHBIE (pusnmyeckue siBIeHHSA, (yHAaMeHTanbHbIC | He Henocemenue

MOHATHUS, 3aKOHBI W TEOPUH KIACCHYECKOW W | aTTeCTO- | JICKIHOHHBIX,
COBpEMEHHOU (pu3nKu BaH NPaKTUYECKUX U
1ab0paToOpHbBIX

YMeeT | IpUMEHATH TOJyYeHHBbIE 3HAHHUS 10 (HU3UKE TPU —
W3YYEHUH JPYTUX AWCIUIUINH, BBIICIATH KOHKPETHOE T ——
¢busnveckoe COZIEPKAHME B MPUKIAIHBIX  3a7a4ax 1a6OPATOPHBIX H
HpO(beCCI/IOHiU'IBHOI/I IeATENLHOCTH _ NPAKTHUSCKHX

Brnaneer | coBpeMeHHON Hay4yHOW  ammapaTrypoil, MeToJaMu sa1aHuil.
BBITIOJTHEHUS AIIEMEHTAPHBIX n1a00paTOPHBIX
(buznueckux HCCIEeN0BaHUN B obmnactu

1pohecCHOHATBHOM NIeATETLHOCTH

7.2.2 JTan npoMe;KyTO4YHOr0 KOHTPOJISI 3HAHU I

B tpethem cemecTpe pe3ynabTaThl IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH (3a4€T) OLIEHUBAIOTCS:

® (3a4YTCHO»
® (HE 3a4YTCHO»

Ta6muma 12 - Hlkaja u KpuTEepUn OlleHNBAHMS 3a4YeTa

Onenka
Kpurepun
«32YTEHO» « He 32YTEeHO»
O0BeM TBepabie 3HaHUS B 00bEME
OCHOBHBIX BOIIPOCOB, B OCHOBHOM Her TBepapix 3HaHMIT B 00BEME
MPaBUIbHBIE PEIICHUS OCHOBHBIX BOITPOCOB, OCBOCHBI
MPAKTUYECKUX 3aJJaHUI, OCBOCHBI HE BCE KOMIIETEHIINHU
BCE KOMIIETECHIIUU
CHCTEMHOCTE OTBeTHI HAa BOIIPOCHI B IIpeIeiiax Her oTBeTOB Ha BOIIPOCHI
y4eOHOT0 MaTepurasa, BBIHECEHHOTO y4eOHOro Marepuarna,
Ha KOHTPOJIb. BBIHECEHHOTO Ha KOHTPOJIb.
OCMBICIIEHHOCTD Jlonyckaet He3HauMTeNnbHbIe | JlomyckaeT 3HAYUTENbHBIE
OIINOKU npu OTBETax W | omuOKKM  TpH  OTBETaX W
MPAKTUYECKUX JICHCTBUSX. MIPaKTUYECKUX JTCHCTBUSX.

Bo BTOPOM H YCTBEPTOM CEMECTpAX PE3YIbTATbl MNPOMEKYTOYHOTO KOHTPOJIA 3HaHUHI
(SKSaMCH) OLCHHUBAIOTCA 110 quBIpeX6aHBHOﬁ MIKaJI€ ¢ OOCHKaMU:

KOTIIUYIHO»
«XOpoHIo»
«YHAOBJICTBOPUTECIIBHO»

® KHCYHAOBJICTBOPUTCIIBHO»

Tabnuua 13 - lllkana u KpuTepuu OLlEHNBAHNUS IK3aMeHa

Ouenka
Kpurepun
«OTJIMYHO» «XOpOo1Io» «YAOBJICTBOPHUTEJIBHO)
O6Bem I'myb6okue 3Hanus, | Jlocratouno TBepable 3HaHUA B 00bEME
YBEPEHHBIE IIOJIHBIE 3HAHMUS, OCHOBHBIX BOIIPOCOB, B OCHOBHOM
JeWCTBUS IO paBUJIbHbIE NPaBUJIbHbIE PEILICHUS
PELIEHUIO JENCTBUS IO IIPAKTUYECKUX 3aJaHUH, OCBOECHUE




MPAKTUYECKUX pelIeHuto BCEX KOMIIETEHLIUH.
3a/IaHUM B TIOJJHOM | IPAKTHYECKUX
o0beme yueOHO 3a/laHui B
IPOrpamMMmBl, o0beme yueOHoM
OCBOEHHE BCEX IPOTPaMMBlI,
KOMITIETCHIIU . OCBOEHHE BCEX
KOMITCTCHIIM .
CucteMHOCTh OTtBeThl HA OTtBeThl HA OTtBeTHI HA
BOIIPOCHI JIOTUYHO | BOIIPOCHI BOIIPOCHI B
YBSI3aHBI C YBSI3aHBI C npejenax
y4eOHBIM y4eOHBIM yueOHOro
MaTepHualoM, MaTepUajIoM, MaTepuana,
BBIHECCHHBIM Ha BBIHECEHHBIE Ha BBIHECEHHOT'O Ha
KOHTpPOJIb, a TAKXKE | KOHTPOJIb, a KOHTPOJIb.
C TeM, 4TO U3y4all TaKXe C TEM, 4TO
pasee. H3y4dal paHee. Nmeercs
OcwmbicnenHocTs | [IpaBuibHbBIE U [IpaBunbHbIE JHomyckaet HE00X0IMMOCTb
yOenuTeNbHbIe OTBETHI U HE3HAaYUTENbHbIE B [IOCTAaHOBKE
oTBeTHI. bricTpoe, MPaKTUYECKHE OIINOKH TIPH HABOISIINX
MPaBUIILHOE U NecTBUS. OTBETaX U BOIIPOCOB
TBOPUYECKOE [IpaBunbHOE MPaKTUYECKUX
TIPUHSITHE MIPUHSTHE JIEHCTBHSIX.
peneHui, peLIeHuN. Honyckaet
Oe3ymnpeuHas I'pamoTHas HETOYHOCTH B
oTpaboTKa oTpaboTKa MIPUHATUH
pElLIeHUH 3aJaHUi. | PEIICHUH 1o pelIeHui o
YMmeHue nenartb 3aJaHUSIM. 3aJaHUSIM.
BBIBOJIbI.

7.3 TunoBbie KOHTPOJIbHbIE 3aJaHUS UJIM HHbIe MaTEePUAJIbI, HeOOXOAUMBbIE JJIf1 OLleHKH 3HAHMH,
YMeHHi, HABBIKOB U (WJIH) ONbITA AeATEJIbLHOCTH, XapaKTePHU3yUUX 3Tanbl (GopMHUPOBaAHMS
KOMIIeTeHI M i

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIACTCS Ha MPAKTHYECKUX W J1AOOPATOPHBIX
3aHATHUSAX: B BHJIC OITPOCA TEOPETHUECKOTO MaTepHaja U YMEHHUS IPUMEHSATD €r0 K PEIICHHIO 33/1a4 Y
JIOCKH, B BHJIC TPOBEPKH JOMAIIHUX 3aJaHU, B BHUAEC TECTHUPOBAHUS IO OTICIBHBIM TEMaM,
MPOBEACHUEM KOHTPOJIBHBIX padoT MO pasnueiamM AUCHUIUTHHBL. KOHTpoJIbHBIE pabOThI MPOBOIATCS
Ha MPAKTUYECKUX 3aHATHUAX IOJ KOHTPOJIEM MpernojiaBarens. Bapuantel paboT BBIIAIOTCS KaXKIOMY
CTYIACHTY UHAWBUyadbHO. [Ipy ycIOBUU 3alIUTHI CTYJICHTOM BBITTOJIHEHHBIX JIA0OPAaTOPHBIX padboT
U yIOBJETBOPUTEIHLHOTO HANMCaHUA KOHTPOJbHOW pabOThl CTYOEHT JOMYyCKaeTcs K craaye
3ayera/sK3aMeHa.

[IpoMexyTOUHBII KOHTPOJIb OCYIIECTBJSETCS Ha 3aueTe/>K3aMeHe B BHUJEC HMUCHBMEHHOIO
OTBETa Ha TEOPETHUYECKHUE BOMPOCH U PEHICHUS MPAKTUYECKOTO 3aJaHus OuiieTa U MOCIeayoUeit
YCTHOM OeceIpl ¢ TperoiaBaTesieM.

7.3.1 Ilpumepuas temaTuxka PI'P
He npexycMoTpeHbl

7.3.2 IlpumepHas TeMaTuka U cofepxanne KP
1 cemectp ODPO
3agaua 1.IlpsmonnHeliHOE ABMIKEHHME TOYKHM 33JaHO ypaBHEHHEM X=-2+3t —0,5t%. Hamucatb
ypaBHEHHE 3aBUCUMOCTH CKOPOCTH U YCKOPEHHsI TOUYKH OT BPEMEHH, HAUTH KOOPAWMHATY U CKOPOCTh
TOYKH uepe3 2 C Mocie Havyala ABIKEHUS.
3anaua 2. Teno mMaccoii 3 Kr majaer B BO3IyXe ¢ yckopeHueM 8§ M/c?. HailTi ciiTy ConpoTHBIEHHS

BO3/1yXa.



3amaua 3. Kosieco ¢ BHemHuM paamycoM R u BHyTpeHHHMM pamuycoMm ¢ = R/2 xarutcs 0Oe3
CKOJIBXKEHHUS 10 TOPU3OHTAIBHON MOBEepXHOCTH. OIpenennTh, BO CKOJIBKO pa3 KMHETHYECKash SHEePrus
MOCTYMATENFHOTO JBM)KEHUS OOJIbIlIe KWHETUYECKOW SHEPTUH BPAIATEIILHOTO JBIKEHHUSL.

3agaua 4. MarepuanbHas TOYKa Maccoi M = 5 I coBEpIIAET TapMOHUYECKHE KOJICOaHUS C
gacrotol v = 0,5 I'nl. Ammintyna konedanuii A = 3 cm. Onpenenurs: 1) ckopocTh TOYKHU B
MOMEHT BpEMEHH, Korjaa cmeuienue X = 1,5 cMm; 2) MakcUMallbHylO CUly  Fmax, JEHCTBYIOLIYIO Ha
TOYKY; 3) MOJIHYIO SHEPTHIO KOJIEOMIOMIEICS TOUKH.

3agauya S.boek cBaiiHoro mosora maccoit 500 kr nagaer Ha cBato maccoit 100 kr co ckopocThio 4
M/c. OnpenennuTe KHHETHIECKYIO SHEPTHIO, IEPEHICIIYIO BO BHYTPEHHIOIO DHEPTUIO CHCTEMBI.

3agauya 6. Yepe3 ONOK, YKPEIJICHHBI Ha TOPU3OHTAJIBHOW OCH, MEPEKHMHYTa HHUTH, K KOHIAM
KOTOpOM mpukperieHsl rpy3sl My = 300 r u Mz = 200 r. Macca 6moka Mo = 300 r. Biok cuurath
OJIHOPOJHBIM AUCKOM. HaliTu IMHENHOE YCKOPEHUE TPY30B.

2cemectp ODPO

3agaua 1. J[Ba ToueuHbIX neKkTpuyeckux 3apsana 1= 1uKn u qz2= -2 uKun HaxonaTcs B Bo3ayxe Ha
paccrosauu 0= 10 cm apyr ot npyra. OmnpeneiuTs HANPSHKEHHOCTh IMOJS, CO37aBaeMOTO ATUMH
3apsaMH B TOUKEA, ylaJeHHOU OT 3apsa/a (1 Ha pacCTOssHUE 1= 9 cM U OT 3apsaja gz Ha 2= 7 cMm.

3agaua 2. OnpenenuTh YCKOPSIONIYIO Pa3HOCTh MOTEHIUMANIOB U, KOTOPYIO JOJDKEH TPOWTH B

ANEKTPUYECKOM TIOJIe DJIEKTPOH, OOJaJalOIIHi CKOPOCTHIO vi= 10° m/c, 9TOGBI €ro CKOpoCTh
BO3pOCia B 2 pasa.
3anauya 3. batapero u3 AByX KoHAeHCATOPOB eMKOCThIO C1= 400 nd u Co= 500 n®

COCIMHIUIA TIOCJIEIOBATENIbHO M BKJIIOUWIN B ceTh ¢ HampsbkeHuem Ui= 220 B. Tlotom OGatapero
OTKJIFOUMJIM OT CETH, KOHJAEHCATOPhl pa3beANHUIN U COSUHUIIH MapaJljIeIbHO 00KIaIKaMU, HUMEIOLIUMU
OJTHOMMEHHBIC 3apsabpl. Kakum Oynmer HanpspKeHHe Ha 3aKUMax MOTydeHHOM OaTtapen?

3amaua 4. 3apsan q=1aKn B BO3ayXe M3 TOYKHM, HAXOISALIEWCS HAa PacCTOSAHMM 1 = 1 M OT
OCCKOHEYHO JNTMHHOW PaBHOMEPHO 3apsKEHHOW HUTH, IEPEMECTUIIN B TOUKY Ha paccTosiHuu o= 10 cm
ot Hee. Onpenenuth paboTy, COBEpUIAEMYIO TPOTUB CUJI TOJIS, €CIU JIMHEWHAs MJIOTHOCTD 3apsia HUTUT
= 1 mxKn/m. Kakas pabota coepiiaercs Ha mocieqaux 10 cm myTtu?

3apaua 5. Ilpu BHemHeM compotuBieHnn R; = 8 Owm cuma Ttoka B memm li = 0,8 A, mpu
conporuBiiennn Ry = 15 Owm cuna toka B memu |l = 0,5 A. OnpenenuTs CHUIy TOKa KOPOTKOTO
3aMbIKaHusa ucrounuka I /(C.

4 cemectp ODO; 4- 5 tpumectp 30O

3apauya 1. Ha mudpakunoHHyrO pemieTky HOPMaJIbHO NaJaeT MOHOXpPOMATHYECKHUH cBeT. B
CIEKTpEe, MOJYYEHHOM C MOMOIIBIO 3TON MUGPAKIIMOHHON PEIIeTKH, HEKOTOpas CHEKTpajbHas JTUHUS
HabmosiaeTcs B epBoM Topsiake nox yriom ¢ = 11° . Onpenenuts HauBbICIINIA MOPANOK CIEKTpa, B
KOTOPOM MOXKET HaOII01aThCs 3Ta TUHUSL.

3agauya 2. [Iy4ok ecTeCTBEHHOTrO CBETa MaJaeT Ha CTEKIIO ¢ MoKa3areneM mpenomiienus N = 1,73.
Onpenenutp, MpyU KaKOM yIjie MPEeTOMIICHUS OTPaKEHHBIM OT CTEKIJIa My4OK CBeTa OyJeT MOJHOCTHIO
MOJISIPU30BaH.

3agaua 3. JIBa nonsipu3aTopa pacroyioKeHbI TaK, YTO YToJI MEXKIY UX IIOCKOCTSIMH MPOIYCKAHUS
cocraBnser ¢ = 60° . Onpenenuts, BO CKOJIBKO pa3 yMEHbIIAETCS MHTEHCHBHOCTH lo ecTecTBEHHOTo
CBETa MpH MPOXOXKAECHWU uepe3 oba momspuszaropa. KosdduimeHT moriomeHus cBera B KaXIOM
nosspusatope kK = 0,05.

3amaua 4. [Tnacturka kBapua TOIMHMHON d1 = | MM, BbIpe3aHHas MEPICHIUKYIAPHO ONMTHYECKOM
OCH KpHCTaJUla, MOBOPAYMBAET IUIOCKOCThH MOJSPU3ALUNA MOHOXPOMATUYECKOTO CBETa ONpPEAEIEHHON
JUIMHBI BOJIHBI Ha yroll ¢1= 20°% Ompenenute: 1) kakoBa JOKHA OBITh TOMIMHA O KBapIEBOit
TUTACTUHKH, MOMEIICHHON MEXIy ABYMS MapalljieIbHBIMU HHUKOJISIMH, YTOOBI CBET OBLT MOJHOCTHIO
noraieH; 2) kakod bl | TpyOKy ¢ pacTBopoM caxapa maccoBoii koHreHTpanueir C = 0,4 Kr/i Hago
MMOMECTUTh MEXy HHUKOJISIMH JJIsl MOJIy4eHHUs Toro ke addexra? YaenpHOE BpalleHHe [a] pacTBopa
caxapa pasHo 0,665 rpajy/(M.kr.m).

3agauya 5. B pesynbrare addexra Komnrona poToH npu coyapeHuu ¢ dIEKTPOHOM ObLIT paccesH
Ha yron 0 = 90°. Dueprus paccesHHOro (GoTOHA g2 = 0,4 MhaB. Onpenenute suepruto GoTtoHa
€1 JI0 paccesHus.



3agaua 6. Onpenenute NIUMHY BOJHBI (POTOHA, UMITYJIBC KOTOPOTO PABEH UMITYJIBCY AJICKTPOHA,
IIpOoLIEAIIEro pasHoCTh noteHuanos U = 9,8 B.

3agaua 7. HMcnonesys Teopuro bopa st atoma Bogopoa, onpeaenure: 1) paguyc Ommkaiien K
AIpy OpOUTHI (TIepBBIi OOPOBCKHIA paguyc); 2) CKOPOCTh ABMXKEHUS 3JIEKTPOHA TI0 3TOM OpOHTE.

3agaya 8. Omnpenenuth >HEPrut0 (GOTOHA, COOTBETCTBYIOLIETO BTOPOH JIMHUM B TIEPBOU
uHbpakpacHol cepun (cepun [lamena) atoma Bogoposa.

3agauya 9. Onpenenure 4acTOTy CBETA, U3Jy4aeMOr0 aTOMOM BOAOPO/JIa, TP MEPEXOE FEKTPOHA
Ha YPOBEHb C TJIAaBHBIM KBAaHTOBBIM YHCJIOM N = 2, €CIIN paJinyc OPOUTHI IEKTPOHA U3MEHMIICS B 9 pas.

3agauya 10. Onpenenure JUIMHBI BOJIH /1€ Bpoiis a-yacTuilbl ¥ IPOTOHA, MPOLIEAIINX
OJMHAKOBYIO YCKOPSIOUIYIO Pa3HOCTh noteHnuanos U=1 kB.

3agaua 11. [Ipumep 1. Yactuna HaxoauTcss B 0ECKOHEYHO TIIyOOKOM, OJHOMEPHOM,
MPSIMOYTOJIBHOM MOTEHIIUALHOM sitiuke. Halitu otHomenue paznoctu AEn n+1 cocemaux
SHEPTETUYECKUX YPOBHEW DHEPTUU YACTHIIBI ITpH N= 2.

3agaya 12. BeruucnauTe TOJMIIMHY CI0S MTOJOBUHHOTO OCIA0NEHUS X1/2 NAPAJUIETBHOTO My4YKa Y —
W3TydeHus IS BOJbI, €CIU JTHHEHHbIH kodddunuenT ocnadnenus p = 0,047 e,

3agaua 13. PanuoakTHBHBIN H30TON pajus ‘;gRa MHpeTepreBaeT YeThIpe o, - pachajga u asa B -

pacniaga. OnpenenuTs 11 KOHEYHOTO sipa: 1) 3apsamoBoe yuciio Z; 2) MaccoBoe 9ruciio A.

7.3.3 Bonipochl 111 KOJVIOKBUYMOB
He npenycmoTpensl

7.3.4 3ananus 151 TECTHPOBAHMS

IIpumepHoe conep:kaHue TECTOB:

1 cemectp ODPO
1. Temo nBUXeETCS ¢ IOCTOSIHHOM 10 BEIMYMHE CKOPOCTHIO MO TPASKTOPHH, N300paKEHHON Ha PUCYHKE.
CpaBHUTH BEJIUYUHBI TTOJTHOTO YCKOPEHUA Tejia B Toukax A u B.

b

o B

2. Ha Hmxe mpuBeieHHBIX pucyHKax (1-4) maHo u3MeHeHHe MPOCKIIMU CKOPOCTH Tella Vx OT BpEMEHH

e
e

JIs Kax10ro cilydas yKakuTe, kakoit u3 pucynkos (17 - 47), 1aeT cOOTBETCTBYIOIIYIO 3aBUCHMOCTb OT
BpPEMEHHU MPOEKINU CUITBI Fyx, eiicTByOMIEH Ha Telo.


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
http://exir.ru/other/chertov/metodichka/631.htm
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3. TeHHHCHBIH MAY JIETET C UMIYIbCOM )y (MacmrTab M HampaBleHUs YKa3aHbl Ha DPHUCYHKE).
Tennucuct npoussen No M4y pe3kuil ynap ¢ cpenneit cunoit 80 H.. M3MenuBmmiics umnyinbc Msda

1

Kakoe Bpems nelicTBoBasia Ha MsiY cuia?

4. ]IBa MaJieHBKMX MACCHBHBIX MIApHKA 3aKpEIUICHbI HAa KOHI[AX HEBECOMOIO CTep)KHs TuHBI .
CrepkeHb MOXKET BpAIlAThCS B TOPU3OHTAIBHOM MIIOCKOCTH BOKPYT BEPTHKAJIbHOW OCH, MPOXOISIICH
yepe3 cepenrHy ctepxkHa. CTep:KeHb pacKpyTHIM 10 YriIoBOM ckopocTu mi. Ilox aeiicTBueM TpeHUs
CTepEHb OCTAHOBHJICSA, IIPU ATOM BBIAEIHIOCH TEIIo Q1.

I.q_dj
mC_?_Z)

Haiitu BeLIENSAIOMIEECS TTPU OCTAHOBKE TEJIa TEIUIO, €CIIM CTEP)KEHb OBUT PACKPYUYEH JI0 YTII0BOMH
CKOPOCTH 02=3®1.

5. Ha pucynke npuBeneHbl KpuBble QYHKIMI pacrpeesieH s MOJICKYI UICATBHOTO ra3a o CKOPOCTSIM
(pactpenenenne MakcBesia) IUTst IBYX pa3IMYHBIX Fa30B, KOTOPbIE HAXOATCS TP OJIMHAKOBOM
TeMIeparype.

dN
f(v)=1--
3,&60]5 Ndv _ J0JIs1 MOJICKYJI, CKOPOCTH KOTOPBIX 3aKIIFOUCHBI B HHTCPBAJIC CKOpOCTCI‘/’I OT Vv 1I0
v+dv B pacueTe Ha €AUHULY 3TOT'O UHTCpBAJia.

AN

7
CpaBuute MomsipHble Macchl ( M1 u M2 ) Ta30B | IUIOMIA/IN TIOJT KPUBBIMH
6. Ha pucynke n3zo6paxen uuki KapHo B koopaunarax (P,V).




Ha kaxom sTane npoucxour:
e H30TEPMHUYECKOE paciIupeHue (CkaTue) rasa
e ajuabaTuyeckoe pacimmpenue (cxaTre) rasa
o yBenuyeHue (yMEHBIICHUE) TEMIIEpATyphl ra3a
o YBEJNMYCHUE / YMCHBIIICHUE SHTPOIIHMH CHCTEMBI
e yBenMueHue (yMEHbIIEHNE) BHYTPEHHEN dHEpPIruu ra3a
e ajuabaThyeckoe HarpeBaHue (OXJIaXKICHUE) ra3a
e TIPOIIECC, B KOTOPOM SHTPOIHSI MOCTOSHHA

7. Ha quarpamme (P,V) n3o0pakeH HUKIMYECKUH Mpoliecc.
Fa

1 k- R

1 2 3 vV
Kak mensiercs TeMneparypa Ha pa3jInyHbIX ydacTKax?
8. OmHOaTOMHOMY HCAIBHOMY Ta3y B pe3yJbTaTe n300apuiyecKOTo MpoIecca MoABEICHO KOJIUIECTBO
tertoThl AQ. Kakast 7071 TeIIoThl pacxoayeTcs:
« Ha yBeNM4eHHe BHYTpeHHel sHepruu raza AU
40
« Hapaboty, coBepmaemyto razom 44

40

3 cemectp ODO, 2 Tpumectp 300
1. Tlone co3maHo paBHOMEPHO 3apsHKEHHOM chepruecKod MOBEPXHOCTBIO C 3apsAaoM —(. YKaxurte
HaIpaBJIeHWE BEKTOPA IPaJlieHTa MOTeHIIMala B TOUKe A.

1

3

2. KonpeHcarop, 3amOJIHEHHBIH AMANEKTPUKOM C JUAJIEKTPUYECKOW MPOHHUIIAEMOCTBIO €, HMEEeT
sHepruto W. HalTu »HEpruro 9UIEKTPUYECKOro INOJsA KOHJEHCATOpa MOCIE YHAJE€HHUs U3 HEro
JURJIEKTPUKA IPU YCIOBUH, YTO KOHAEHCATOP:

¢ OTCOEAWHEH OT UCTOYHUKA TOKA

o IPHUCOEIUHEH K HCTOYHUKY TOKA
3. Ha pucynke mpencraBieHa 3aBUCHMOCTb CHJIBI TOKa, MPOTEKAIOIIEr0 4epe3 y4yacTOK IIeNH, OT
HanpsbkeHus. Haiitu paboty Toka 3a 10 MunyT npu Hanpspkenuu 30 B.
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4. Ha pucyHke 1aHa cxeMa 3JIEKTPUUYECKOM 1IeMH, BKIIIOYaloIas ABa ujaeaibHbiX uctouHuka ¢ DJIC €1 u
€2 W Tpu pesucrtopa ¢ comporusieHusMu Ri, R> u Rs. HampaBnenuss TOKOB B BETBSIX IMOKa3aHbI

cTpenkamu. HampapiieHne 006xo/1a KOHTypa — 10 4acOBOM CTpeJIKe. 3amucaTbh ypaBHEHHS 110 BTOPOMY
npasuity Kupxroda uis pa3andHbiX KOHTYPOB.
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5. Ha pucynke m300pakeH MPOBOJHUK MAacCOW M, TOJBEHICHHBIM Ha MPOBOISIINX HHUTAX, Yepes
KoTophbIe oABeAeH TOK |. [[poBOTHUK TOMEIIeH B MArHUTHOE TI0JIe ¢ MAarHUTHOM MHIyKIneH B.

A o

B

4]
L M
!

VYkaxuTe, MpU KaKUX HAIMpPaBICHHUSIX TOKAa M BEKTOpAa MAarHUTHOM WMHIYKLIMU CUJIa HATSHKEHUS HUTEH
MOJKET OBITh PaBHA HYJIIO.

6. Mousbl, uMmeronue OJMHAKOBBIE CKOPOCTH, HO pa3HbIE YJENbHBIC 3apsijibl, BICTAIOT B OJHOPOJIHOE
MarHuTHoe noJje. VX TpaekTopuu nprBeIeHbl HAa PUCYHKE.
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Kakoit TPACKTOPUHU COOTBCTCTBYCT BCIIMUNHA HarOOJIBIIETO (HaI/IMeHBH_IeF 0) YACIABHOTO 3apAaia

7. Ha pucyHke moka3aHa 3aBHUCHMOCTh CHJIBI TOKa OT BpPEMEHHM B DJIEKTPUUECKON Ienu ¢
WHIYKTUBHOCTHIO 1M H.
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Haiitu moyns cpeanero 3nadeHus 9/{C caMOMHAYKIMKM JUIsl pa3iIM4HbIX BPEMEHHBIX HHTEPBAJIOB.

8. Kouryp mnomansio S = 0,1M? pacrosioxeH MepleHAMKYISPHO K JMHUSAM MATHUTHOH MHIyKIIHH,
KOTOpas M3MeHseTcss mo 3akoHy B = (2 + 10t?)[1102 Tn. Hammcars 3akon usmeHenus momyns DJIC
WHAYKIIMHU, BO3HUKAIOLIEH B KOHTYpE.

9. Haiftu nonHyro sHepruro kojebanuii (B MJ[K) MpyXKMHHOTO MasgTHUKA, €CIIH KOJIEOaHHUS TPOUCXOISIT:
oA aeiictBueM cuiibl F ¢ ammuntynoit A:

F=0 5x H; A=4cm

F=0O 10x H; A=2cMm

F=0 20x H; A=5cm

10. Ha pucyHke mpencraBieHa 3aBUCHMOCTb aMIUTUTYbI KOJIEOaHUH TPy3a HA TPYKUHKE C )KECTKOCTBIO
k=10H/M oT yacTOThI BHELTHEH CUJIBI.
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Haiitu:

« Maccy KOJICOTIOIIETOCs Tpy3a

+  MaKCUMAaJIbHYIO SJHEPIHIO B 3TOM cHCcTEME
11. HaiimuTe a) CKOPOCTh pacIipoCTpaHEHHUs BOJHBI B M/C; 0) IJTMHY BOJIHBI; W) TIEPHOJ] KOJICOaHHH, eCln
yYpaBHEHUE MIIOCKOW CUHYCOUIAIbHOM BOJIHBI, paCpOCTpaHsIoNeics Boiab ocu OX, UMeeT BUI:

£=0,01sin(10% — 2x)
£=001sin(100t —5x)
& =0,2sin(3,14t - 62,8x)
12.Ha pucynkax MPEACTABICHBl MT'HOBEHHBIC (POTOrpaduu  IICKTPUYECKON  COCTaBJISAIOMICH

3JIEKTPOMArHUTHOM BOJIHBI, Mepexodieil u3 cpeasl 1 B cpeay 2 mepneHAUKYJISIpPHO TpaHULE pasfiena
AB.

A
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Haiiti 1ns o6oux crydaes:
« CKOpPOCTb CBeTa B cpefie 1, eciu cpena 2 - BakyyMm (puc. 1)
« CKOPOCTb CBETa B cpefie 2, ecnu cpeaa | - Bakyym (puc.2)
¢ OTHOIIEHHUE CKOPOCTH CBETA B Cpefie 2 K ero CKOPOCTH B cpejie 1
«  OTHOCHUTEJBHBIN TIOKa3aTeb NPEIOMIICHHUS 3TUX cpel Ni2 (N21)



2 cemectp ODPO
1. Cer majgaer Ha TOHKYIO IUICHKY C IIOKa3aTelieM MpejaoMJieHHs N, OOJIbIIUM, YeM IOKa3aTellb
MPETOMIIEHUS OKPYKAIOIIEN CPEBI
|}

Uemy paBHa pa3HOCTb X0/1a JIydell Ha BBIXOJI€ U3 TOHKOW IJIEHKH?

2. CBeT OT HEKOTOPOTro MCTOYHHKA MPEACTABISIET COOOM JBE TUIOCKHE MOHOXPOMATHYECKHE BOJHBI C
JUIMHAMU A1 U A2 . Y 3KCIIEpUMEHTAaTOpa UMeeTCs JIB€ TU(PPAKIIMNOHHBIE PEIIETKH, IOCTOSIHHBIE U YUCIIO
meneit  kKotopeix cootBeTctBeHHO O1 , Ni w dz, N2 [lpu HopmanbHOM TaJicHMM CBETa Ha
TU(PPaKIMOHHYIO peleTKy 1, mosydyeHo n3o0paxkeHue JUig MakcuMyMa M, noka3zanHoe Ha puc.l. [locne
TOT0, KaK JU(PPAKIMOHHYIO pelieTKy | MOMEHSIN Ha pelieTky 2, u300pakeHne MakcuMyma M cTajo
TaKWM, KaK TOKAa3aHO Ha puc.2.

pue.1
}"‘1 }Lz

| I
| [
| [
| |
I L

Py ®:  sing
?"-1 puc.2 A,

|
|
|
|
! -

Py @, sin @

CpaBHUTE MOCTOSIHHBIE PEHIETOK U UX YHCIIO HIETeH.

3. Ilpu namenuun cBera U3 BO3/AyXa Ha AMIJICKTPUK MOJ yriioM bprocrepa oTpaxeHHBIN Ty4 CTaHOBUTCS
MOJIHOCTBIO MOJISIPU30BaHHBIM. OmpenenuTs MoKazareidb NPENOMIICHUS TUAIIEKTPUKA, €CIH Yroll
Bprocrepa paseH:

30° (60°, 45°).

4. Ha pucyHKe NOKa3aHa KpHBas 3aBUCUMOCTH CIEKTPAJIbHON MJIOTHOCTH SHEPreTUYECKOil CBEeTUMOCTH
a0CoJIIOTHO yepHOro Tena oT JuiMHbl BoHbI npu T=10000K. ITpu kakoii TemnepaType JUIMHA BOJIHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY HU3JTydeHHs aOCOJIIOTHO YepHOro Tena OyneT paBHa 580 HM?

nd  10000K

B

200 N e

5. Ha pucyHke nokasaHsl HaripaBiieHHs Magaromero GpotoHa, paccesHHOro poToHa U 3IEKTPOHA OTAAUU
(). VYron paccesnust 90°. Ecnu WMITynbChI DJIEKTPOHA OTHAYM W PACCESIHHOTO (OTOHA paBHBI



cootBercTBeHHO 3 (MhB.c)/M u 1,5 (MdB.c/M), To HampaBlIeHHE IBUKEHHS AJICKTPOHA OTIAYU
COCTaBIISICT C HAIIPaBJICHUEM Taiatomiero (otona yroi [ (B rpamycax), paBHbBIH ...

6. Ha pucynke npencraBiieHa quarpaMMa SHEPTeTHUECKIX YPOBHEH aToma.
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VYkaxxuTte, KaKOMy IepeXo1y COOTBETCTBYET:
e TorJIoNIeHUE POTOHA C HAMOOJBIIECH ATUHON BOJTHBI
e TOTJIONICHHE POTOHA C HAUMEHBIIIEH JJTMHON BOJIHBI
e wucmyckaHue (oToHa C HAMOOJBIICH JTUHON BOJIHBI
e ucnyckaHue (JOTOHA C HAUMEHBIIICH JJTMHON BOJIHBI
e wucHyckaHue (poToHa C MAaKCUMAJIBHOW SHEPTrUeH
e ucnyckaHue (OoToOHA C MUHUMAIBHOM SHEPTrUei
7. HaiiTi oTHOIIEHHE JJTMH BOJIH J1e bpoiiyist mpoTOHA U 0L -4aCTHIIBI JUTSI CITy4aeB:
e TIPOTOH U 0, -4aCTHUIIA JIBUTAIOTCS C OJIMHAKOBBIMH CKOPOCTSIMHU
« CKOPOCTH MPOTOHA B 2 pa3a 0oJibliie (MEHBIIE) CKOPOCTH 0, ~4aCTHIIbI
¢ TMPOTOH U 0 -4aCTHUIA YCKOPEHBI OJTMHAKOBOM Pa3HOCTHIO MOTEHIINAIOB
8. Brbicokas MOHOXPOMAaTHYHOCTh JIQ3€PHOTO H3JIy4eHHUs OOYyCIOBJIEHA OTHOCHUTEIHHO OO0JBIIUM
BPEMEHEM JKM3HHU DJIEKTPOHOB B MeTacTabuiabHOM coctosauu [101[1YYc . VuureiBas, 410 mocrosHHAas

71=6,6-10"%5B ¢

[Tnanka , OLICHUTH IMPUHY METACTaOUIBHOTO YpOBHS (B 3B).

9. Boanosas (bYHKI_[I/IH 4qaCTulbl B HpﬂMOYFOJ’ILHOfI O,Z[HOMCpHOﬁ HOTeHHHaHBHOﬁ sIMe ¢ OECKOHEYHO

w(x) = Asin % x
BBICOKMMH CTEHKaMH mupuHoit | umeet Bu: I
KakoBa BEposSITHOCTB TOTO, YTO YaCTHUIIA MOXKET OBITH OOHApYXKeHa:

« B JIEBOH (1IpaBoii) MOJOBUHE MOTEHIIMATHEHOM MBI
« BoOOmactu X > | ...

« BoOmactu X</ ..

« BoOmactu 0< x<|...

10 Kak M3MEHSIOTCS CIIeIYIONINE XapaKTePUCTHKH siipa (paccMoTpeTh o - pacman; B - pacmag u f -

pacman):
« 3apsA70BOC U MAacCOBOE YMCIIA sijpa



11.

12.

e IIOPSAKOBBIM HOMEp JIEMEHTA

¢ UHCJIO HYKJIOHOB B s/Ipe

o 3apsan Aapa

e YKCJIO IPOTOHOB U HEMTPOHOB B SPE

I[Ipu B "~ pacmajie MMEIT MECTO PEAKIIUH. . .
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YyacTHHKaMHM OJTHOBPEMEHHO CHUIIBHOTO M 3JIEKTPOMAarHUTHOTO B3aUMOJICHCTBHS SIBIISIFOTCS ...
e KBapKu

e DIIEKTPOHBI

e TPOTOHBI

e HEUTPUHO

7.3.5 Bonipochl /11 3a4€TOB M IK3aMeHa N0 JUcHUIInHe «DUu3nKay
1 cemectp (3x3amen) OPO

®dusndeckrue OCHOBBI MEXaHUKHW; MoJeKynsapHas pu3nka
1. Tlpenmer MexaHuku. Pa3nesnsl MEXaHUKM CTAaTHUKa, KHHEMAaTHKa, JTUHAMUKA. MexaHu4eckoe
JBMDKEHHUE U €r0 OTHOCUTEIbHOCTh. CucteMa orcyera. MaTtepuanbHasi TOUKa U CIIOCOOBI 3a/1aHUs €€
IIOJIO’KECHHS.
2. CnocoObl onMcaHusl IBH)KEHUS MaTepUaibHOM Touku. KuHeMaTtnueckoe ypaBHEHHE JBU)KECHUS.
Tpaektopus.
3. Bextop nepemenienus. CKOpocTb M yCKOPEHHE MaTepUaIbHON TOUKH.
4. YckopeHue HOpMalbHOE, TAaHT€HIIMAJIbHOE U NoJHOe. EqUHUIBI yCKOpeHus.
5. JIBmxeHue MaTepuaabHON TOUKH IO OKPYKHOCTH. CBSI3b MEXAY JIUHEHHBIMU U YTJIOBBIMU
XapaKTEPUCTUKaMH JBH)KECHHUS.
6. MuepumanbHble cucteMsl oTcuera. opmMynrpoBka nepBoro 3akoHa Herorona.
7. TloctynarenbHOe M BpalllaTeJIbHOE ABMKEHUE TBEPAOIrO Teja U UX XapaKTePUCTHKH.
8. IlIpeoOpazoBanus ['amumes. MexaHWYECKHI TPUHIMI OTHOCUTENbHOCTH [ anmites. ['paHutisl
IIPUMEHUMOCTH KJIACCHUYECKON MEXaHUKHU.
9. IloctynaTsl cienuanbHON Teopur OTHOCUTEIbHOCTHU. [IpeoOpazoBanus Jlopenua.
10. OTHOCHUTENBHOCTH AJHMH U MPOMEXKYTKOB BpeMeHU. MHTepBan Mexay IByMsl COOBITUSAMHU.
11. Cuna xak Mepa MEXaHUYeCKOro AeicTBUs. Buasl cun B Mexanuke. [IpuHIMIT HE3aBUCUMOCTH
JNEUCTBUS CHIL
12. WueptHble cBOMicTBA MaTtepun. Macca. mnynbc MatepuanbHOi TOUkH. OCHOBHOM 3aKOH
JAMHAMUKH MaTepuaibHoi Touku (Bropoii 3akon HeloToHA).
13. Tperuii 3akoH HerotoHa. CrcTemMa MaTepualibHBIX ToO4eK. LIeHTp Macc U 3aKOH ero ABMKEHUS.
14. 3axoH W3MEHEHMs UMITYJIbCa MEXaHUYECKON CHCTEMbl MaTEPUAIbHBIX TOYEK.
15. JIBmkeHue Tena nepeMeHHO Macchl.
16. DHeprus kak Mepa pazIHuHbIX (GOPM JBHKEHHS MAaTepUH. DHEPrus MOTCHLIUAIbHAS U
KMHETUYECKas.
17. PabGora kak Mepa u3mMepeHust sHepruu. Pabora mocTossHHON U MepeMEeHHON CHITbl. MO IITHOCTb.



18. TI'paBuTanMoHHOE B3aMMOACHCTBHE. 3aKOH BCEMHUPHOTO TsroTeHus: Hprorona. HampsikeHHOCTh
Y NOTEHLMAJ IPaBUTALIMOHHOIO MOJIS.

19. BpamarensHoe ABMKEHHE a0COIIOTHO TBEPIOTO Tena. MOMEHT cuiibl. MOMEHT MMITYJIbCa.
3aKOH U3MEHEHUS] MOMEHTA UMITYJIbCA.

20. MoMeHT UHEepIH MEXaHHYECKOW CUCTEMbI OTHOCUTEIBHO HENOABM)KHOM ocH. I1prmMepsl
pacuera MOMEHTA HHEPLIUH.

21. OcHOBHOH 3aKOH JHHAMUKHU BPAIIATEILHOTO JIBM)KEHUS TBEPAOTO TEIa BOKPYT HETIO IBUKHOM
OCH.

22. 3aKoH COXpaHCHHS HMITYJIbCa. AOCOFOTHO HEYIPYTHH yaap.

23. 3aKOH COXpaHCHHS MEXaHWUYECKOH dHeprun. AOCOIOTHO yIIPYruil yaap.

24. 3akoH coXpaHEHHS MOMEHTa UMITYJIbCA.

25. Tapmonmyeckue KoneOaHus. YpaBHEHHE TaPMOHMYECKHUX KoJiebaHuil. AMIuMTyna u (haza
koJsiebanuit. CKOpOCTh M YCKOpPEHHUE TTPU TAPMOHUYECKUX KOJICOAHHUSX.

26. BwiHyXAEeHHBIC KOJIeOaHUs. Y paBHEHNE BBIHYKICHHBIX KOJIeOaHMH. AMIUTUTYHa U da3a
BBIHYX/ICHHBIX KojeOaHuil. Pezonanc.

27. MW3oOpaxeHue KoJieOaHUI ¢ TIOMOIIBIO Bpamiaronierocsi Bekropa. CliokeHHe 0 TMHAKOBO
HaIpaBJIEHHBIX KOJICOaHUH.

28. Kwunernueckas. [loTeHIManpHas U MOJIHAS SHEPTHS TAPMOHUYECKUAX KOJIEOaHHH.

29. 3aryxaromue KojeOaHus. AMIUTUTYAA. 9acTOTa M MEPUO/I 3aTYXAIOIINX KOJIeOaHUH.
Jlorapudmuueckuit JEKPEMEHT 3aTyXaHUsI.

30. CroxeHre B3aMMHO TEPIICHANKYIISIPHBIX KOJICOaHUH C pa3IMIHBIMU 3HAYCHUSMHU PAa3HOCTH
HavyanbHBIX (a3. TpaekTopus Koaedroueiicss TOUKN CKIIapIBaeMbIX Kojiebanuil. durypsl Jluccaxy.
31. Maremarnveckuii MasTHUK. COOCTBEHHAsI YacTOTA M ITEPHUOJT MATEMaTHIECKOTO MasiTHUKA.
32. Owusnueckuit MmasTHUK. [IpuBeaeHnas qmaa. COOCTBEHHAS 9acTOTa M MEPHO]] KOJICOAHHUS.

33. Ilpenmer MonekynsapHoi Gpu3uku. TepMOIUHAMHUKY U CTaTHIECKOH (u3nku. CTaTUYECKH U
TEPMOJAMHAMHUYECKUI METO/Ibl UccieioBaHus. TepMoauHaMu4eckue cucTeMsl. TepMoaArHaMUYeCKHe
napaMeTpbl U IPOLECCHI .

34. ArtomHas u MoJIeKyJIsipHas Macca. MoJe 1 yrciio ABoraapo. MossipHas macca.

35. HWneanpHbIl Ta3. YpaBHEHUE COCTOSIHUSI UI€ATLHOTO Ta3a.

36. WneanwpHbrit Ta3. M3omporecchl uacalbHBIX ra30B. 3akoHbl boinsa-Mapuorra. I'eit-Jlroccaka.
Hlapns. I'paduueckoe n3o6pakeHue N30IPOLIECCOB.

37. OcHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KUHETUYEeCKON Teopun. CpeaHss KBapaTH4Has
CKOPOCTb.

38. Craruueckas ¢usuka. Pacnpenenenne MakcBenia MOJIeKyI ra3a 1o ckopoctsm. CpenHsis
apugmeTHyecKasi, CpeJHsIs KBaJpaTu4yHas U Haubosee BEpOsTHAs CKOPOCTH.

39. bapomerpuueckas popmyina. 3akoH bosnbliMaHa Ui pacnpeeneHus YacTUIL] BO BHEILIHEM
MOTEHIMAJILHOM TOJIE.

40. TemnnoBoe nBmxeHue MoJiekya. CpeaHss JJMHa CBOOOAHOTO Mpodera MOJIEKyJl, CpeiHee BpeMs
cBOOOTHOTO TIpoOera

41. Yucno creneneit cBo6oab! Mosekyibl. [locTynaTenbHble, BpalareiabHble U KojeOaTeIbHbIE
CTereH! cB000Abl. 3aKOH PAaBHOMEPHOT'O pacpeeIeHUs SHEPTUH 110 CTEHEHSIM CBOOOIbI.

42. BHYTpEeHHSS 3HEPrus UJIeaJIbHOTO rasa.

43. Kiaccuueckasi TeOpHsl TEINIOEMKOCTH HealbHbIX Ta30B. 3akoH [ltononra-IITu.

44. BuytpeHHss 3Heprus cuctemMsl. PaboTta u Teriora, Kak crnoco0bl 0OMeHa SHepruen MexIy
MaKpOCKOMMYECKUMH CUCTEMaMH.

45. TlepBoe Hayaio TEPMOJAUHAMHKH, €ro GOPMYIUPOBKA M aHATUTHYECKOE BbIpaxkeHue. Pabora
U TEIUIOTa KaK MEpa U3MEPEHUS SHEPTUH.

46. DnemeHTapHas paboTa paciMpeHus ra3o. Pabota pacmmpenust Ipu KOHEYHOM U3MEHEHUU
o0wpema U ee rpaduIecKkoe U300paKeHHeE.

47. TennoeMKOCTb BellecTBa. Y 1elbHas U MOJIIpHAast TEINIOEMKOCTH. TerIoeMKoCTh pu
MIOCTOSTHHOM 00BbEME U TP MOCTOSHHOM JaBieHUU. CBS3b ATUX TEIUIOEMKOCTEH.

48. IlpumeHeHHE epBOro 3aKOHA TEPMOAMHAMUKH K M30IPOIIEcCcaM HI€alIbHBIX ra30B.

49. AnmabGaTHBIN M MOJUTPOMHBIHN MPOLECC UeaTbHbBIX T'a30B.

50. OOpartumble 1 HeoOpaTUMBbIe Mpolecchl. [Ipumepsl HEOOPATUMBIX POLIECCOB.



51. Kpyrossie npoueccsl. [Ipsmoit u oOpatusbiil nukisl Kapho. TemioBeie aABurarenu u
XOJIOIUJIbHBIE MAILIUHBI.

52. Bropoe Havajao TEPMOAMHAMHUKH H €r0 Pa3indHbie (POPMYITUPOBKH.

53. IlpuBeneHHOE KOJIMYECTBO TEILUIOTHI U TEPMOIMHAMUYECKOE OIIpeIeIIeHIE SHTPOIINH.
Brruncnenue sHTpoNMK Ipy HEOOPATUMBIX M 0OPATUMBIX IPOLIECCAX.

54. Tepmoaunamuueckas auarpamma T-  u ee npumeHenue. Teopema KapHo ams oOpaTUMBIX U
HEOOpaTHMBIX ITPOIIECCOB.

55. CraTmyeckoe UCTOJIKOBaHUE BTOPOTO Hauasa TepMoauHamMuku. @opmyna bonbivana.
OOBsicHeHne GU3HYECKOU MPUPOIBI HEOOPATUMOTO TIpoIIecca.

56. BzaummojeicTBIE MOJICKYJ HICATBHOTO Ta3a. YpaBHeHue Ban-nep Baanbca.

57. XKuaxoe u TBEpAOE COCTOSIHUE BEILECTBA.

2 cemectp (3auer) OPO

DNEeKTPUYECTBO, MAarHETU3M, JIEKTPOMArHUTHBIE KOJIEOAHUS W BOJTHBI
1. Dnexrpocratuka. TodeuyHBIN SJEKTPUUYECKUN 3apsi. JIMCKPETHOCTh SJEKTPUUYECKOTO 3apsja.
3akon Kymnona.
2. Dnexrpudeckoe mosie. HampspskeHHOCTh 3JIEKTPOCTATHYECKOTO MO, [IpUHIUI Cyneprno3uiuu
ANEKTPOCTATHUECKHUX ToJeH. [[upKynsius BeKTOpa HAMPSHKEHHOCTH — DJIEKTPOCTATHYECKOTO TOJIA.
Teopema Octporpanckoro-I'aycca uist 31€KTpOCTATUYECKOTO MOJISL B BAKYyME.
3. TloTeHIMAM SIIEKTPOCTATHYECCKOTO ITOJIS. DKBHUIIOTCHIMAIBHBIC TOBEPXHOCTH. CBS3b MEXKIY
HaIpPsHDKEHHOCTHIO U MOTEHITMAIOM. PaboTa 351eKTpoCTaTHIECKOTO TOJIs TPH TIEPEMEIIICHUH 3apsija.
4. DIeKTpOCTaTUYECKOE I0JIe B AUIIEKTPUKAX. DIEKTPUUECKUN AUMOIb. THUIIBI JUIEKTPUKOB.
5. Tlomsapu3oBaHHOCTH JIAAJIEKTPUKOB. Teopema Ocrporpanackoro-I'aycca TS
ANEKTPOCTATHYECKOTO IOJIsI B Cpele. OJIEKTpUYECKOe cMelleHue. HampsskeHHocTh 1oyt B
JTUAJIEKTpUKE. J[M3ekTpuyeckas MpOHULIAEMOCThb CPEIbI.
6. IlpoBogHWKH B DJEKTPOCTATHYECKOM TIoJie. SIBJICHUE DICKTPOCTATHYECKOW WHIYKIIHH.
PaBHOBecue 3apsA10B HAa IPOBOJHUKE.
7. DnexTpuueckas €MKOCTb YEIWHEHHOTO NpoBOAHMKA. KoHaeHcaToppl. ODHEprusi CHUCTEMBI
3aps/10B, YEIUHEHHOIO MPOBOJAHMKA, KOHAEHCATOPa. DHEPTHUs AIEKTPOCTATUYECKOTO MOJIS.
8. DnexTpuueckuil TOK, CHJIa U IJIOTHOCTh ToKa. 3akoH Oma. ColpoTUBIICHHE TPOBO IHUKOB.
9. Pabora u momHOCTh ToKa. 3akoH Jlkoymnsa-Jlenna.
10. Croponnue cuibl. DNEKTPOABIKYIIAs cuila W HamnpsokeHue. Mcrounuku Toka. IIpaBuio
Kupxroda nms pa3serBiennbix neneil. KosddunueHnT nongeznoro 1eicTBUS UICTOYHUKA TOKA.
11. MaruuTHOE 10JIe, €ro XapaKTepUCTUKU B BakyyMme. JIMHUY MarHUTHON MHIYKIIHH.
12. 3akon Awmmnepa. OpUEHTHPYIOIIEE NEUCTBHE MArHUTHOTO IIOJIS HA 3aMKHYTBIA MPOBOISIIUAN
KOHTYp. MarHuTHbII MOMEHT IIOCKOTO 3aMKHYTOT'O KOHTYpa.
13. MaruuTHO€ MoJjie MOCTOSTHHOTO AJIEKTPUYECKOro Toka B Bakyyme. 3akoH buo-Casapa-Jlamnaca.
Pacuer mMarHuTHOro ModsA MPSAMOJIUMHEHHOTO MPOBOJHUKA C TOKOM. MarHuTHOE IOJ€ KpyroBOIro
BHUTKA C TOKOM.
14. 3akon buo-CaBapa-Jlamnaca. MaruuTHas HHAYKIUS TOJIS ABMKYILErOCs 3aps/a.
15. 3aKOH MOJHOrO0 TOKAa JUIsi MAarHUTHOTO MOJsl B Bakyyme. Teopema OcTporpaackoro-
laycca st marHuTHOro mojisi B Bakyyme. PaboTa mepemelieHuss TPOBOJHHMKA C TOKOM B
MMOCTOSTHHOM MarHMUTHOM IIOJI€.

16. JIBrKEeHME 3apsKEHHBIX YaCTHIL] B 2JIEKTPUYECKOM M MarHUTHOM noJisix. Cuina JlopeHuna.
17. MarsuTHble U OpOUTAIbHBIE MOMEHTHI AJIEKTPOHOB U aToMOB. [Ipenieccus Jlapmopa. [{ua-
Y NapaMarHeTUKU B MArHUTHOM T10Jie. HaMarHM4eHHOCTh.

18. 3aKOH IOJIHOTO TOKa Ul MarHUTHOTO IOJIsSI B BellecTBe. HanpsKeHHOCTh MarHUTHOTO
1oj1s. MarHuTHas NpOHULAEMOCTb CPE/BI.

19. deppomarHeTHkH U ux cBorcTBa. MarnutHslil rucrepesuc. [lpupoaa peppomaruernima.
20. SBnenue snekrpomMarHuTHOM MHIyKIuHM. OnbiTel @apanes. 3akon Papanes. [Ipasumiio
Jlennia. OCHOBHOM 3aKOH JIEKTPOMAarHUTHOW MHAYKLIUH.

21. SBnenne camMOMHIAYKIMHU. MIHAYKTMBHOCTH 3aMKHYTOIO MPOBOJSLIET0 KOHTYpa. 3aKOH

HU3MCHCHUS CUJIBI TOKa B LCIIU I[TPU pa3MbIKaHUH U 3aMbIKaHHU.
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10.
11.
12.
13.
14.

15.
16.

17.

22. OHeprus MarHuTHOro noJjs. Paborta no co3iaHuio MarHUTHOTO NOTOKAa. MarHuTHoe 1oJie
BHYTPH JJIMHHOTO COJICHOUA.

23. OcHoBbl Teopun MakcBesuia i1 3J1eKTpoMarHuTHoro nosst. IlonHas cucrema ypaBHeHui
Maxkcsemia.
24, OneKTpOMarHUTHbIE BOJIHBL. DazoBas CKOPOCTb. ODHEPrusl 3JIEKTPOMATHUTHBIX BOJIH.

BekTop mI0THOCTH NOTOKA SHEPTHH AJIEKTPOMArHUTHOM BOJIHBI.
3 cemectp (3x3amen) OPO
Ontuka. KBanroBas, aromHasi, siepHast pusuka

1. DnexrpomarauTHbie BoJHEL [llkana snekrpomarauTHbIX BoJIH. [IpuOIMKeHUs: TeOMEeTpUYECKOH,
BOJIHOBOM M KBAHTOBOM OTITUKH.

OTpaxkeHHe W TPEJIOMJICHHE CBETOBBIX BOJH Ha TPAaHHIE pas3felia JABYX AUDJIEKTPUUECKUX CPEl.
[Toka3zaTens mpenomMiIeHHs Cpe/ibl. SIBIeHNE TTOJIHOTO BHYTPEHHETO OTPaXKECHHUS.
Nutepdepentus ceera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. CII0KEHUE CBETOBBIX
BOJIH. Y CIIOBUE YCHJICHUS M OCTIA0JICHUSI CBETA.
Mertopl HaOmoneHus naTepdepenuu ceera. 3epkana Openens. Meroa lOnra. Konbua HetoTona.
HNutepdepentus B TOHKHUX TJIeHKAX. [[puMeHenne nHTEpPEepeHIINM CBETA.
Hudpakuus csera. [Ipunuun [Mtoiirenca-Openens. Meton 300 @penerns.
Hudpaxuus OpeHens Ha KPyroBOM OTBEPCTHH U JTUCKE.
Hudpakuus Opaynrodepa Ha OJHOMN IIEITH.
Hudpakuuss  Dpaynarodepa Ha audpaknuoHHOW  pemeTke. Paspemiaromas  cmocoOHOCTH
mudpakuroHHo# pemerku. Kpurtepuii Penes.
Judpakuus Ha mpocTpaHcTBeHHOM pemietke. @opmyna Bynbda-bperra.
BsauMonelicTBue cBeTa ¢ BemecTBOM. I1orioneHue cBera.
BsauMonelicTBue cBeTa ¢ BelIeCTBOM. PaccesiHue cBeTa.
Hucnepcus cBeTa. DNEKTpOHHAs Teopusi qucriepcud. HopManbHas 1 aHOMalIbHast TUCTIEPCUSL.
EcrecTBeHHBIII M TOJIsIpU30BaHHbIN cBeT. [lonspuzanus cBeta Mpu OTPaKEHUH M MPEIOMIIEHUU Ha
IpaHuLe ABYX TUAJIEKTPUKOB.
SBnenue aBoiHoro Jgydenpenomiienus. [Ipusma Hukons. Juxpousm.
EcrectBeHHbIid M moJisipu30BaHHbIM cBeT. [lomsgpuzaTopbl. AHaNIM3 MOJISPU30BAHHOTO CBETA. 3aKOH
Maroca.
Bpamienue niaockocTy Noasipu3aliy B KpUCTAJIaX U ONTUYECKH aKTUBHBIX paCTBOpPAX.

18. TeroBoe wu3nmyyeHue. PaBHOBECHOCTb. XapaKTEPUCTHKU TEIUIOBOIO M3Iy4eHUS. AOCOIIIOTHO

YCPHOC TCJIO.

19. 3akon Kupxroda s TemioBoro u3dydyeHus. YHuUBepcalbHble (QyHKUMU kupxroda. Coexrp

TCIIJIOBOT'O U3JIYYCHUS.

20. 3akons! Credana-bonpimana u cmenienrne Bruna 11 TEIOBOTO U3MTydeHUS.

21. ®opmynsl Penes-JI>xuHca u 3akoHbI n3nydenust Buna. Yastpaduonerosas katacrpoda.

22. KBanToBas runoresa [1nanka. ®opmynsl [Inanka mis yausepcanbHoit GyHkiun Kupxroda.

23. Bunsl dorosnekrpuueckoro s¢pdekra. 3akonnl BHemHero gorodddexra. YpaBHeHHe DHHIITEHHA

11 BHemHero gotosddexra. [Ipumenenue.

24. ®otonbl. Macca u umnynbe. JlaBneHue cBeTta.
25. O¢pexr KomnroHa M ero nsineMeHTapHas Teopus. EIUMHCTBO KOPIYCKYNSPHBIX W BOJHOBBIX

QJICKTPOMATrHUTHOT'O U3JIYYCHUS.

26. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Moaenu aroma Tomcona, Pesepdopra.
27. Teopus bopa ans BOAOpOIONOAOOHBIX CUCTEM. DKCIIEPUMEHTAIbHOE MOATBEPXKACHUE MOCTYIATOB

bopa.

28. KopryckynsapHO-BOJIHOBasI IBOUCTBEHHOCTb YacTHIl BellecTBa. [ unoresa e bpoits.
29. CooTHouleHne HeonpeaeneHHocTe I eitzenodepra.

30. YpaBuenue lpenunrepa.

31. [Ipumenenue ypasaenus llpeaunrepa aist 1BUKEHUST CBOOOJHOM YaCTHIIBI.

32. [Ipumenenue ypasuenus lllpeaunrepa uist yacTUIBI B TOTEHIIUAIBHOM SIIHKE.



33. AToM BOJIOpOJia ¥ BOJIOPOIOTIONOOHAs cCHCTEMa B KBAHTOBOM MEXaHUKE.

34. IIpocTtpancTBenHoe kBanToBanue. CruH 3exkrpona. [punnun [aymm.

35. OCHOBBI (pU3UKH Ja3epPOB.

36. KBanToBas cratuctuka ®epmu-Jlupaxa.

37. TernoBble cBOICTBA TBEPBIX Tesl. KBaHTOBAs TEOPHS TEIUIOEMKOCTH 10 DUHINTEHHY.

38. TemnoBble cBOIiCTBa TBEpABIX Tes. KBaHTOBas Teopus TemoeMKkocTy 1o Jlebaro. @oHOHEI.

39. KBanTOBas TeOpHs AIEKTPOTIPOBOTHOCTH METAJIIOB.

40. 3oHHas Teopusl TBEPABIX Tel. BIusHHE HIEKTPUYECKHX M MAarHUTHBIX TMOJICH Ha SHEPreTHYecKue
YPOBHHU CBOOOJHOIO aTOMA.

41. 3onHas Teopust TBepAbIX Tel. [Ipubiamkenne CuIbHOM CBS3U.

42. 3aronHeHNe SHEPreTUYEeCKUX 30H 3JeKTpoHamu. JlenmeHwe Tenm Ha HM30JSATOPHI, MPOBOJHHUKH M
MIOJIYTIPOBOIHUKH.

43. KoHTaKkT MeTajuIa ¢ TMOIYIPOBOJHUKOM. KOHTAaKT 3IEKTPOHHOTO U IBIPOYHOTO TIOIYIIPOBO THUKOB.

44. CtpoeHue U BaXHEHIITE CBOMCTBA sIEP.

45. DHeprus cBs3u aaep. Jlepext maccol.

46. SInepHbIe CHIIBI K UX 0COOCHHOCTH.

47. PamnoakTUBHOCTD. 3aKOH PaIMOAKTHBHOTO paciaia. XapaKTepUCTUKHN PaIMOaKTUBHOTO pacraja.

48. Anwa-pacma.

49. Bera-pacnay.

50. l'amma-wu3mydenue. Bo3neicTBue Ha BENIECTBO.

51. Anepnsie peakuuu. Knaccudpukanus. [Ipumenenue.

52. Tepmosinepusie peaknuu. Kiaccudukanus. [Ipumenenue.

53. O6mIme cBO¥CTBA AIIEMEHTAPHBIX YACTHII.

7.4 MeTtonu4yeckue MaTepuaJibl, ONpeaessiionue npoueaypbl OeHMBAHUSA 3HAHUH, YMEHUI,
HABBIKOB M (MJ1H) ONBITA 1eATEJbHOCTH, XapPAKTePU3YIOLIUX 3TANbl (POPMUPOBAHUS
KOMIIEeTeHI M ii

Jlis mpoBepKM XOJla U KadyecTBa YCBOEHHUS ydyeOHOro maTepuana, CTUMYJIUPOBaHHS ydeOHOM
paboTel 00ydYaIOIIUX WU COBEPIICHCTBOBAHMS METOIUKU IMPENOJaBaHUs PEKOMEHAYETCS IMPOBOIAUTH
TEKYIIHN KOHTPOJIb Ha BCEX BUIAX YU€OHBIX 3aHATUH MyTEeM BHIOOPOYHOTO WK (PPOHTATBHOTO OIpOca.

Ha npaktuyeckux u 1abopaTOPHBIX 3aHATHSIX PEKOMEHIYETCsl IPUMEHSITh pa3IudHbie POPMBI U
METO/Ibl KOHTPOJISl: YCTHBIM ompoc, (GpOHTaJIbHBIA KOHTPOJb KAaK TEOPETUYECKHX 3HAHUM myTeM
MpoBeJIeHUs] coOeceloBaHuil, TaK U YMEHHI U HaBBIKOB ITyTeM HAOJIOJCHMS 3a BBIMIOJHEHUEM 33/IaHUN
CaMOCTOSITEJIbHOM pabOTHI.

Texymuii ¥ NPOMEKYTOUHBI KOHTPOJIb MO H3Yy4aeMOW IUCIUIUIMHE OCYILECTBISETCS
MpernoaBaTeNisiIMU  COTJIacHO KadeapaabHOW CcUCTeMe PpEHTHHIOBOM OIICHKM KayecTBa OCBOGHUS
JUCIUTLIAHBI.

Yerubiit onpoc (YO) mo3BoISIET OLUEHUTH 3HAHUS M KPYro30p CTyAEHTA, YMEHHE JIOTUYECKH
MOCTPOUTH OTBET, BIAJCHHWE MOHOJIOTMYECKON pEeubl0 M HWHBIE KOMMYHUKATHBHbIE HaBBIKA. YO
obOnanaer OONBIIMMH BO3MOXXHOCTSIMH BOCHUTATEIBLHOTO BO3JCHCTBHUS MpemnojaBaTensd, T.K. MpU
HEMOCPEJCTBEHHOM KOHTAKTE CO3JAIOTCS YCIOBUS AJIsi €ro HeOpPMaIbHOTO OOIICHUS CO CTYAECHTOM.
BocrnutatensHas Qynkius YO uMeeT psa BaXHBIX aclEeKTOB: HPABCTBEHHBIH, AUCHUTUTMHUPYIOIIUN
(cucTeMaruzanus Marepuania MpH OTBETE), NUAAKTHUECKUN (JTydilee 3allOMUHAaHWE MaTepuaja Mpu
MHTEJUJIEKTYaTbHOM KOHIEHTpAIlMH), SMOIHOHANBHBIA U Ap. OOydaromas ¢yHkuus YO cOCTOUT B
BBISIBJICHUM JETalleld, KOTOPbIE MO KAKMM-TO NPUUYMHAM OKA3aJIUCh HEJAOCTATOYHO OCMBICIICHHBIMU B
X0JIe Y4eOHBIX 3aHSATUI U MPH MOATOTOBKE K 3aué€Ty. YO o0namaeT Takke MOTUBUPYIOIICH (DyHKIMEH:
MIPaBUWJILHO OPTaHU30BaHHOE COOECEI0BaHNE, MOKET CTUMYIHPOBATH YUEOHYIO JIEATENbHOCTh CTYJCHTA,
€ro yuacTHe B Hay4HOI paboTe.

KOHTpOHB 3HAHUM OCYHICCTBJIACTCA MO CIICAYIOIIUM HAIIPABJICHUSAM.

BxoaHOM KOHTPOJIb 3HAHUN CTYIEHTA
BxoHO# KOHTPOJIb 3HaHUH CTYJIEHTa OCYIIECTBISIETCS M0 porpamMmme Kypcea oOriel GUu3nKu.



Llesib KOHTPOJIS: BHISIBUTH HanboJiee ciiabo MOArOTOBICHHBIX CTYJCHTOB.
PexomMeHnamMu: CTyleHTaM BBIJATh TEMbI, KOTOpble HEOOXOAMMO UM MpopadoTaTh st
JAIBHEHUIIETO YCIEIHOIO U3yYeHUS JUCLUIIIINHBI.

Texymuii KOHTPOJIb 3HAHUM CTYACHTA

Tekymuii KOHTPOJIb 3HAaHUM CTYAEHTAa OCYIIECTBJISAETCS MO BONPOCAaM, COCTABJIEHHBIM
IIPENOAABATENEM 10 IIPOILIEAIINM TEMaM.

Llenp KOHTPOJA: MPOBEPKA YCBOECHHsI PACCMOTPEHHBIX TEM CTyAEeHTOM. IIpu Tekymiem koHTpose
YCIIEBaEMOCTH AaKLEHT MAEJAaeTCs Ha YCTAaHOBICHHHM NOJPOOHOW, pealbHOW KapTHHBI CTYACHYECKHX
JTOCTHIKEHHUH U YCIIENTHOCTH YCBOCHUS UMU YI€OHOH MporpaMMbl Ha TaHHBI MOMEHT BPEMEHHU.

[IpomexyrouHass arrecTanus OCYIIECTBIISIETCS B KOHIIE CEMECTpa M 3aBEpLIACT H3Y4YCHHUE
mucuuiuiiHa. [1ooOHBI KOHTPOJIb MOMOTAET OICHUTH OoJiee KPYHHBIE COBOKYMHOCTH 3HAHUH H
YMEHHI, B HEKOTOPbIX clydasix - Jaxke (QOpMHpOBaHHE OIpPENEICHHBIX NPOPECCUOHAIBHBIX
KOMITIETCHITUH.

[Ipy ceccmoHHOM K€ NMPOMEKYTOYHOM MOHUTOPHHIE AKIEHT JEJIAeTCs Ha IOJBEJACHHM MTOTOB
paboThl CTYIEHTa B CEMECTpPE W OIPENENICHHbIX aJIMHUHUCTPATUBHBIX BbIBOJAX M3 3Toro. Ilpu stom
3HaHMUS M YMEHMsI CTYAEHTa HE 00s3aTelbHO IOJIBEPraloTCs KOHTPOJIIO 3aHOBO; IPOMEXKYTOYHAs
aTTecTalus MOKET IPOBOJAUTHCS IO pe3yabTaTaM TEKYIIEro KOHTPOJIA (9K3aMEH «aBTOMAaTOM).

3ader:

3ajaua mpenojaBaTeNs Ha 3adeTe 3akKII0YaeTcs B TOM, YTOOBI BHHMMATENIBHO 3aCIylIaTh
CTy,HeHTa, HpOKOHTpOJ'IHpOBaTI) pemeHne HpaKTI/ILIeCKI/IX SaHaHI/II\/'I, Hpe}IOCTaBI/ITB eMy BO3MOXHOCTH
MTOJTHOCTBIO M3JI0KUTh OTBET. 3acCiylIMBas OTBET W AHAIM3UPYS METOJBl PEHICHUN NPAKTUYECKUX
3aJIaHUM, TIPEToJIaBaTeNlb IMOCTOSHHO OIICHWBAET HACKOJBKO TIOJHO, CHCTEMHO M OCMBICIEHHO
OCYIIIECTBJISIETCSI OTBET, PEIIACTCs MPAKTHUECKOE 3a/IaHue.

Bo Bpems ucmbITaHHsS TPOMEKYTOUYHOW aTTECTAIMHM CTYJIEHTHI MOTYT IOJ30BAaThCS PaOOUYUMHU
nporpaMMaMu y4eOHBIX ITUCHIUIUIMH, a TAK)KE CIPAaBOYHUKAMHU M TTPOYMMHU UCTOYHUKAMH WH(OpMAITUH,
MepevYeHb KOTOPHIX YCTAHABIMBACTCS MPEIOTaBATECIICM.

Hcnons3oBanre MarepuanoB, HE MPEAYCMOTPEHHBIX YKa3aHHBIM TIEPEYHEM, a TaKXKe TOIBITKA
OOIIIEHHsI ¢ IPYTMMU CTYJIEHTAaMHU WM WHBIMHU JIMIIAMH, B TOM YHUCJE C MPUMEHEHHEM JJIEKTPOHHBIX
CPEIICTB CBSI3M, HECAHKIIMOHWPOBAHHBIC IPENOJaBaTeIeM TEPEMEIICHHE [0 ayJuTOPHUU U T.N. HE
paspeniaeTcs 1 SBIISIOTCS OCHOBAHHEM IS YIaJICHUS CTYJICHTA U3 ayTUTOPHH.

B Tex ciywasx, Korja OTBETHl Ha BONPOCH WJIM MPAKTHYECKUE JEUCTBUSA ObUIM HEIOCTATOYHO
MTOJTHBIMH WJIM JIONYIIEHBI OMUOKH, MIPENOIaBaTelb MOCIe OTBETOB CTYJACHTOM Ha BCE BOIPOCHI 3a7aCT
JOTIOJTHUTEIBHBIE BOIMPOCHl C I1IE€JbI0 YTOYHEHHUS YPOBHA OCBOCHHMS aucuuitinHbl. CojepikaHue
WMHJIMBUIYAIBHBIX BOIPOCOB HE JIOJDKHO BBIXOAWTH 3a paMKu pabodeil mporpammbl. Eciau cryneHt
3aTpyaHSETCSl Cpa3y OTBETHTh Ha JIOTIOJHHUTEIBHBIA BOMPOC, OH JIOJDKEH CIPOCUTH pa3pelieHust
MPEeIOCTaBUTh €My BpeMs Ha MOJTrOTOBKY U MOCIE MOArOTOBKY OTBEUAET HA HETO.

9K3aMeH: OK3aMEH IO3BOJISICT OLCHUTL 3HAHUA CTYACHTA B OCHOBHOM II0O TCOPETHYCCKUM H
MMPAaKTUYCCKUM BOIIPOCaM IMPOCIYHIAHHOI'O Kypca. DK3aMeH MOKET IMpOBOAUTHCA IIO BCEM YaCTiAM
JUCIHUITIIMHBI. HpI/I 3TOM AOJIKHBI OBITH YUTCHBI PC3YJIIbTAThI pCﬁTHHFOBOﬁ OLOCHKH Ka4€CTBa OCBOCHUA
JUCIHUITIINHBI.

Llenp KOHTpOISA: IMpOBEpPKa YCIICIIHOI'O BBIINOJTHCHUA CTYACHTOM IMPAKTUYCCKUX pa60T, YCBOCHUA
MaTepuraia JCKIUOHHBIX, J'Ia60paTOpHLIX " NPAKTHYICCKUX 3aHATHH.

HepequL PCKOMCHAYEMBIX OLCHOYHBIX CPCACTB JISI TCKYLICTO KOHTPOJIA YCIICBACMOCTU U

HpOMC)Ky’TO‘-IHOI\/’I aTrTeCTalu - ayAuTOPHBIC KOHTPOJIbHBIC pa60TBI.

8. OcoOeHHoOCTH OpraHm3anuu O0y4YeHHMs JIsl JIMI C OTPAHMYCHHBIMHM BO3MOKHOCTSIMH
310POBbS M MHBAJIM/I0B
IIpu HeoOxoauMocTH paboyas MporpamMma JUCHMIUIMHBI MOXET OBbITh aJanTUpoBaHa IS
oOecrieyeHnss 00pa30BATEIBHOIO MpOLECCa WHBAJIMIOB W JIMI[ C OTPAaHMYEHHBIMH BO3MOXXHOCTAMHU
3JI0pOBbS, B TOM YHCJI€ Ul JUCTAaHIIMOHHOTO 00y4eHus. [l aToro TpedyeTcs 3asBiIeHue CTyAeHTa (ero
3aKOHHOT'O MPEACTaBUTENS) U 3aKII0UEHUE TICUXO0JIOT0-MeuKo-neaarornyeckoi komuccuu (ITMIIK).



B ciyuae HE0OXOAMMOCTH, 00YYaIOUUMCS U3 YHCIA JIMIl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH
3I0POBBsI (10 3asBJICHUIO 00YUAIOIIErocs) a Uil MHBAIKU/IOB TaK)KE B COOTBETCTBUHU C WHIMBHyaTbHON
nporpaMMoil peaOWIMTalMd HMHBAJINAA, MOTYT NpPEAaraThCsl CIEAYIOIIHNEe BapHUaHTBHl BOCHPUSTHS
y4ueOHO# nH(opMaINK ¢ yIeTOM UX HHIUBUAYATbHBIX MCUX0(PU3NIECKUX OCOOCHHOCTEH, B TOM YHCIIE C
MPUMEHEHHEM DJIEKTPOHHOTO 00Y4EHUS M JUCTAaHIIMOHHBIX TEXHOJIOTHIL:

- JUIS JUI] C HApYIICHUSMHU 3pEHHs: B Ie4YaTHOW (opMe YBEIWYEHHBIM IIPUQPTOM; B (Gopme
AIIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina (mepeBoa ydeOHBIX MaTepHajoB B ayanodopmar); B
nedyaTHOW QopMe Ha s3bIKe bpaiis; WHIUBUAYaJdbHBIE KOHCYIBTAlMHM C  IPHUBIICYCHUEM
TU(DIOCYPIOTIEPEBOTUNKA; UHANBUYAIbHBIC 3aJJaHUST U KOHCYJIBTAIUH.

- 7S JIMI ¢ HApyHICHWSMHU CiIyXa: B medatHoi (opme; B (opme 3IIeKTpOHHOTO JOKYMEHTA;
BUJCOMATepUAIBI €  CyOTHTpaMu;  HWHIUBUAYaJbHBIE  KOHCYJAbTAlMM  C  [PHUBJICUYCHHEM
CYpJIOTIEpEBOIUMKA; MHIUBUAYaJIbHBIC 33JaHUS M KOHCYJIbTAIIH.

- IS ALl ¢ HApYIIEHWSMH OTIOPHO-/IBUTATEIBHOTO ammapara: B redaTtHol ¢opme; B ¢opme
AIIEKTPOHHOTO JOKYMEHTa; B (hopme ayanodaiina; HHINBUAYaTIbHBIE 33JaHUS M KOHCYIIbTAIIHH.
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