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1.HEJIA U 3AJJIAYHN JTUCHUTITIINHBI
1.1. eau AMCHUNIMHBI

— obecrieueHne GyHIAMEHTATBHOW (PU3NUYECKOW IMOJATOTOBKH, TO3BOJISIONIEH OYIYIIMM CIEIAaTuCTaM
OPHEHTUPOBAThCSI B HAYYHO-TEXHMUYECKOW HH(POPMALMHU, HCIOIB30BaTh (U3NYECKHE HPUHIUMBI H
3aKOHBI, a TAKXKE PE3YNIbTaThl PU3NICCKUX OTKPBITHH B T€X 00JACTAX TEXHUKH, B KOTOPBIX OHH OYAYT
TPYAUTHCH,

— (opMupoBaHHE y CTYICHTOB OCHOB HAyYHOTO MBINUICHUS, B TOM YHCIIC: NMOHHUMAHUIO TPAaHUI]
NPUMEHUMOCTH (U3UYECKUX TIOHATHH ¥ TEOpUH; YMEHHWIO OICHHBATh CTENCHb JIOCTOBEPHOCTH
PE3YyJIbTAaTOB TCOPCTUICCKUX n SKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ; YMCHHIO IJIaHUPOBATh
bu3nvecknii M TEXHHUYECKUI OSKCIIEPHUMEHT W 00pabaThiBaTh €ro pe3yjibTaThl C WCIIOIB30BAHUEM
COBPCMCHHBIX MCTO/I0B.

1.2.3a12a4u ocBOCHUSA TUCHMILIHHDI

— U3Y4CHHUE 3aKOHOB OKPYKAIOIIETO MUPa B UX B3aUMOCBS3U;

— OCBOEHHE OCHOBHBIX ()M3NYECKUX TEOpHUH, MO3BOJSAIONIMX ONHUCAThH SBJICHUS B MPUPOAE, U NPEIEIOB
MPUMEHUMOCTH 3TUX TEOPUH JUIS PEIICHUS COBPEMEHHBIX M MEPCIEKTHBHBIX NMPO(EeCCHOHANBHBIX 3a-
nad,

— O3HAKOMJICHHE CTYJCHTOB C UCTOPUEH M JIOTHKON Pa3BUTUS (PU3UKU M OCHOBHBIX €€ OTKPBITHIA;

— U3y4eHHE Ha3HA4YEeHUs U NPHUHLMUIOB JEHCTBHS OCHOBHBIX (DPM3MUYECKMX HPHUOOPOB, MpHOOpETEeHHE
HaBBIKOB Pa0OTHI ¢ M3MEPHUTEIbHBIMH NMPHOOpAMH U MHCTPYMEHTAMU U MOCTAHOBKH (PU3MUECKUX HKC-
IIEPUMEHTOB;

— IPUOOpPETeHNE HABBIKOB MOJCIUPOBAHUS (DU3UYECKHX TPOLIECCOB M SBICHUM.

2. MECTO JUCHMUIIJIMHBI B CTPYKTYPE OIIOII
Jucuunanna «Pu3uka» OTHOCUTCS K JUCLMIUIMHAM 00s13aTeIbHOM yacTu 010ka B1.
3.JIEPEYEHD IINIAHUPYEMBbIX PE3YJbTATOB OBYUEHUS 11O JTUCHUIIVIMHE

[Iponece n3yuenus aucuuiuimiel «du3nka» HampasieH Ha (GOPMUPOBAHUE CIETYIOUINX KOMIIE-
TEHIHN:
OIIK-1 CrnocobeH NMpUMEHSATh €CTECTBEHHOHAYYHbIE U OOIIEWH)KEHEPHbIE 3HAHMS, METOJbl MaTe-
MaTHYECKOTO aHAJIM3a U MOJEIUPOBAHMS, TEOPETUUYECKOTO U 3KCIEPUMEHTAIBHOTO UCCIIe-
JIOBaHUS B MPO(HECCHOHAILHON AEATEIbHOCTH

Pe3yabTaThl 00y4eHus, XapaKTepu3ylomme

KoMnerenuus
ChopMHpPOBAHHOCTH KOMIIETEHIIMHT

OIIK-1 3HATh (PU3NYECKHE 3aKOHBI KJIACCUYECKON M PEISITUBUCTCKON MEXaHHKH;
MOJIEKYJISIpHYIO (PU3HUKY U TEPMOJIMHAMUKY; OCHOBHBIC (PH3UYECKUE BEIH-
YUHBI W 3aKOHBI AJEKTPUYECTBA U MAarHETU3MA, JIEKTPOMAarHUTHYIO TEOPUIO
MakcBeia; OCHOBHBIC 3aKOHBI KOJICOaHUI U BOJIH, BOJTHOBOM OITHKH, OC-
HOBHBIE 3aKOHBI KBAHTOBOM ONTHKH M KBAHTOBOW MEXAHUKH; HJIEMEHTBI
aTOMHOH (U3UKH, PU3MKH 1pa U 3JIEMEHTapHBIX YacTUL, COBPEMEHHYIO (hu-
3UYECKYI0 KAPTUHY MHUPA

yMeTb aHATU3UPOBATh U ONMHCHIBATH (PUINUECKUE SIBICHUS U TIPOIECCHI;
MPUMEHSTH (PU3NUECKHE 3aKOHBI ISl pelIeHUs] PU3NYECKUX 3a/1aY;

BJIAA€Th OCHOBHBIMHU MCTOJaMU PCIICHUA (1)I/ISI/ILICCKI/IX 3aJa4

4. OFBEM JJUCHUAIIJINHBI
OO6mmas TpyA0eMKOCTh TUCHUILUTHHBI «Du3nKay cocTaBiseT 7 3.e.




Pacnipenenenre Tpy10€eMKOCTH TUCIMIUIMHBI TIO BHIaM 3aHSATHN

QOunas ¢popma o0yueHust

. Bcero CeMmecTpbl
Bunast yueOHoI paboThI HACOR 1 >
AyIuTOpHBbIE 3aHATHS (BCEro) 108 54 54
B Tom umcne:
Jlekun 36 18 18
[Tpaktnueckue 3anstus (I113) 36 18 18
JlaGopatopusie padotsI (JIP) 36 18 18
CamocrosiTesibHas padora 144 54 90
Bunnl HPOMexcyTquoﬁ aTTECTalMHU - 3a4eT, 3a4eT C 3a 3490
OLIEHKOM
OO6m1ast TpyA0€MKOCTb:
aKaJIEeMUYECKHUE YacChl 252 108 144
3a4.el. 7 3 4
OuHo-3204Has popma o0yueHUs
. Bcero CeMecTpbl
Bunast yueOHoI paboThI qACOR > 3
AyIuTOpHBbIE 3aHATHS (BCEro) 108 54 54
B Tom umcne:
Jlexuumn 36 18 18
[TpakTuueckue 3anstus (I13) 36 18 18
JlaGopatopusie padotsl (JIP) 36 18 18
CaMocTosiTe1bHasi padoTa 144 54 90
Bunnr H?OMCKWOHHOﬁ aTTeCTallMH - 3a4eT, 3a4UeT C 3aq 3440
OILICHKOU
OO6m1ast TpyA0€MKOCTb:
aKaJIEeMUYECKHUE YaChl 252 108 144
3a4.el. 7 3 4
3aounas popma 00yyeHuUs
. Bcero CemecTpbl
Bunast yueOHoI paboThI qACOR 3 )
AyIuTOpHBbIE 3aHATHS (BCEro) 24 12 12
B Tom uncrne:
Jlexun 8 4 4
[Tpaktuueckue 3anstus (I13) 8 4 4
Jlaboparopusie pabotsl (JIP) 8 4 4
CaMocTosiTe1bHasi padoTa 224 96 128
KonTposbHas pabora - - -
Yacsl Ha KOHTPOJIb 4 0 4
Buibl NpoMeKyTOUHOM aTTECTAIMU - 3a4€T C OLIEHKOM 3auO
OO6m1ast TpyA0€MKOCTb: 252 108 144
aKaJeMHUYECKHE Jachl ; 3 4
3a4. efl.

5.COJIEP)KAHUE JUCIHUATIIAHBI (MOIYJIST)




5.1. Conep:kanue pa3aejioB TUCUMILVIMHBI U pacnpeaesieHne TPYA0EeMKOCTH M0 BHAaM 3a-

HATHH

QOunas popma o0yueHust

Ne
/i

Haumenosanue
TCMBbI

Conepxanue paszaena

Jlek1x

[Ipak
3aH.

JIao.

3aH.

CPC

Bce-
ro,
gac

dusnyeckue
OCHOBBI
MEXAHUKHU

KunemaTuka MarepuaabHON TOYKH U a0CO-
JIOTHO TBEPAOTO TENa.

JlnHamuKka MaTepuagbHOM TOYKHU U TTOCTYMa-
TEJIBLHOTO ABUXEHUs TBepAoro tena. Camo-
cmosmenbHo: HeMHepLUalbHbIe CUCTEMBI OT-
CUcTa, CUJIbI HUHCPIUU.

Mexanudeckas paboTa U SHEPTHUS.
I[I/IHaMI/IKa BpamaTCJIbHOI'0 ABUIKCHUS TBCP-
Joro tesa. Mexanuka ynpyrux tein. Mexanu-
Ka XKHUAKOCTeN U ra3oB. CamocmosamenbHo.
OCHOBBI PEJISITUBUCTCKON MEXaHUKH.

18

36

Mexanuueckne
KoJIeOaHus U
BOJIHEL.

Kunemaruka u quHamMuKa rapMOHUYECKUX
KoJieOaHuit (COOCTBEHHBIE, 3aTyXalOIIHE, BbI-
HYKJCHHbIE), MAITHUKH.

CrnoxxeHue TapMOHHUYECKUX KOJICOaHUH.
MexaHnuueckre BOJIHBI. YpaBHEHHE Oerymiei
BOJIHBL. CTOsIuME BOJHBL. CamocmosamensbHo.
ekt Jlonnepa B aKkyCTHKE.

18

36

MonexyinspHas
®du3uka u Tep-
MOJIMHAMUKa

Pacnipenenenue MakcBeia MOJIEKYIT HJie-
AJIBHOTO Ta3a MO CKOPOCTIM U KHHETHYECKHUX
sHeprusiM. OcHoBHoe ypaBHeHue MKT. Ca-
MocmosamenvHo: Ta30BbIE 3aKOHBIL. Pacpene-
nenue bonbumMana.

SBnenus nepenoca: nuddys3us, TEII0mpo-
BOJHOCTb Y BHYTPEHHEE TPEHHUE.
BryTpeHnHsis sHeprus uaeanbHoro raza. Pado-
Ta TEpMOJIMHaAMHYecKoi cuctembl. Konuue-
CTBO TEIUIOTHI.

Camocmosmenvro: TennoeMkocTs. Luknnye-
CKHE MPOLECCHl. DHTPOIUSA U €€ CTaTUCTUYe-
CKasi UHTeprperanus. PeanbHble ra3pl, Ku-
KOCTH U KPHUCTAJUIBL.

18

36

DneKkTpoMarse-
TU3M

DNEeKTpUYECKOE MOJIE B BAKYYME U €0 Xapak-
tepuctuku. Teopema ["aycca u npumeHeHHe
€€ JIJIs pacyeTa AEKTPOCTaTUUECKUX MOJIEH.
DIIEKTPUYECKOE MoJie B IUAJIeKTpuKe. [los-
pu3anua. DJIeKTPOEMKOCTh YEAUHEHHOTO ITPO-
BOJ/IHMKA, KOHJEHCATOPa. DHEPTUS CUCTEMBI
npoBOIHUKOB. OOBEMHAS IIIOTHOCTH 3JIEK-
TPUYECKOTO MOJIS.

3aKOHBI NOCTOSIHHOTO TOKa. VIcTOUHUKH 110-
cTogHHOr0 ToKa. O000mEeH I 3aKk0H OMa u
3akoH /[xoyns-JIeHna (B MHTErpajJbHOMN U
nuddepennmanbHon hopmax). MomHOCTh
toka. [IpaBuna Kupxrodga.

MarsauTtHoe 1ose MpoBOJHUKA C TOKOM.
3akoH buo—CaBapa—1Jlamiaca u ero npume-

HEHHE K pacyeTy MarHuTHbHIX nosiei. Camo-

30

48




cmosimenvHo. JIBIKeHne 3apsHDKCHHBIX Ya-
CTHI] B 3JIEKTPHYECKOM M MATHUTHOM TTOJISIX.
[Tpuntumn paboTel yckoputesneit. dddext
Xomna.

MaruutHoe nosie B Beniectse. [lapa-, nua- u
(beppoMarHeTHKH.

DNeKTpoMarHuTHas MHAyKuus. CaMOMHIYK-
sl B3anMHas HHAYKIHS.

BomnnoBas on-
THUKA U KBAHTO-
Basl OIITHUKA

HNurtepdepennus u qudpakuus ceeta. [loms-
puzanus cBeta. [lornomenue u aucrepcus
CBeTa.

Camocmosmenvno: IHTepepoMeTpHlI.
TemnnoBoe n3nydenne. CeKTp 1 3aKOHbI U3-
Ty4deHus abCOMOTHO YepHOro Tena. Popmyna
[1nanka.

Buemmnuit poroaddexr. 3akonst CTosnerona.
VYpaBuenue DitHmTeitHa 1715 hoTodddekra.
Camocmosmenvro:Idpdexr Komnrona. JlaB-
neHue ceera. KopmycKysipHO-BOJIHOBOM Ay-
AJIN3M CBETA.

30

48

DneMeHTHI hu-
3UKH aTOMa U
aTOMHOTO siipa

[Toctynatel bopa. OnbiT @panka—I epua.
Camocmosamenvno: IMINPUYECKNE 3aKOHO-
MEPHOCTH B aTOMHBIX crieKTpax. Popmyna
banemepa.

KBaHTOBO-MeXaHMUYECKask MOJIENb aTOMa BO-
nopoaa. MaruutHeiii MoMeHT atoma. CriH
3JeKTpOoHa. TOHKAsI CTPYKTYpa CIIEKTPATBHBIX
JIUHUH.

Camocmosmenvro: DbdexT 3eemana.
MHoroanexrponssie aromsl. [Ipunnumn [Tay-
mu. [lopsnok 3anmoaHeHus AIEKTPOHHBIX
obounouek. [Teproguyeckas cucreMa XuMuye-
ckux anemeHToB .M. MenneneeBa. Pentre-
HOBCKHeE Jydd. CIUIOUTHOM CIIEKTpP U Xapak-
TEPUCTUYECKOE U3ITYUYECHHUE.
Camocmosmenvro:3akoH Mo3znu. D¢ ekt
Oxe. Monekymnspasbie criekTpbl. KomOuHamm-
OHHOE paccesiHue. KBaHTOBBIE OnTHYECKHE
TE€HEePaTOopHI.

OmnsiThl Pesepdopaa no paccesnuto anbha-
yactull. SaepHas moaenb atoma. CoctaB u
XapaKTEePUCTUKHU aTOMHOTO sipa. CBOMCTBA U
OOMEHHBIN XapakTep SACPHBIX CHII. DHEPTHs
cBs3u. [ledpekt macc. KanenbHas, o0omoued-
Has 1 0000IICHHAs MOJIETb SIpa.
EcTecTBeHHAast U UCKYCCTBEHHAsI PaJIOAKTUB-
HOCTb. BUIbI paiuOaKTUBHOIO U3Ty4YEHUSI.

S nepuble peakuuu. 3aKOHbI COXPAHEHUS B
sanepHbIX peakiusax. Jlenenue saep. Cunres
szep

CamocmosamenbHo: METOABI PETUCTPALIUU pa-
JMOAKTUBHOTO U3TyYEHUS

OO0mme CBOMCTBA M XapaKTEPUCTUKH DJIEMEH-
TapHbIX yacTull. OyHJaMEHTaIbHbI B3aHMO-

30

48




nerictBust. Kinaccudukarius 31eMeHTapHbBIX
yacTull. KBapkoBasi CTpyKTypa aJipOHOB.

Hrtoro

36

36

36

144

252

OuHo-3204Has popma o0yueHust

HaunmenoBaunue
TEMBI

Conepxanue paszzaena

Jlek1x

[Ipak
3aH.

JIa0.
3aH.

CPC

Bce-
ro,
gac

dusnyeckue
OCHOBBI
MEXAHUKHU

KunemaTuka MarepuaabHON TOYKH U a0CO-
JIOTHO TBEPAOTO TENa.

JlnHamuka MaTepruagibHOM TOYKHU U TTOCTYMa-
TEJIBLHOTO ABUXEHUs TBepAoro tena. Camo-
cmosmenbHo: HeMHepLUalbHbIe CUCTEMBI OT-
CUcTa, CUJIbI HUHCPIIUU.

Mexanudeckas paboTa U YHEPTHUS.
I[I/IHaMI/IKa BpamaTCJIbHOI'0 ABUIKCHUS TBCP-
Joro tena. Mexanuka ynpyrux tein. Mexanu-
Ka XKUAKOCTeN U ra3oB. CamocmosamenbHo.
OCHOBBI PEJISITUBUCTCKOM MEXaHHUKH.

18

36

Mexanuueckue
KOJIcOaHUs U
BOJIHBI.

Kunemartuka n AMHaMUKa rapMOHUYECKHUX
KosiebaHuit (COOCTBEHHEBIE, 3aTyXaOIINE, BbI-
HYXKJCHHbIE), MAATHUKH.

CrnoxxeHrue TapMOHUYECKUX KOJIEOaHUH.
MexaHudeckre BOJIHBL. Y paBHEHUE OeTyIIeH
BOJIHBL. CTOsiune BONHBL. Camocmosmenvto.
s dext [lomiepa B akyCTHKE.

18

36

MonexkyinspHas
®du3suKa u Tep-
MOJIMHAMUKa

Pacnpenenenue MakcBeia MOJIEKYIT HJie-
aJIBHOTO T'a3a MO CKOPOCTIM U KHHETHYECKHUX
sHeprusiM. OcHoBHoe ypaBHeHue MKT. Ca-
MocmosamenvHo: Ta30BbIE 3aKOHBL. Pacpene-
nenue bonbumMana.

SBnenus nepenoca: nuddys3us, TEIIOMpo-
BOJHOCTb Y BHYTPEHHEE TPEHHUE.
BryTpeHnHsis sHeprus uaeanbHoro raza. Pado-
Ta TepMOJIMHaAMH4YecKoi cuctembl. Konnue-
CTBO TEIUIOTHI.

Camocmosmenvro: TennoeMkocTs. Luknnye-
CKHE MPOLECCHl. DHTPOIUS U €€ CTaTUCTUYe-
CKasi UHTeprpeTranus. PeanbHble ra3pl, Ku-
KOCTH U KPUCTAJUIBL.

18

36

DneKkTpoMarse-
TU3M

DIIEKTPUUYECKOE T0JIE B BAKYYME M €T0 Xapak-
tepuctuku. Teopema ["aycca u npumeHeHHe
€e Ui pacyeTa 3JEeKTPOCTATUYECKUX TTOJIEH.
DIIEKTpUYECKOE MoJie B IUAJIeKTpuKe. [los-
pu3anua. DJIeKTPOEMKOCTh YEAUHEHHOTO ITPO-
BOJ/IHMKA, KOHJIEHCATOPa. DHEPTUS CUCTEMBI
pOBOAHUKOB. OOBEMHAS MIJIOTHOCTh JJICK-
TPUYECKOTO MOJIS.

3aKOHBI MOCTOSTHHOTO TOKa. McTouHuku no-
cTogHHOr0 ToKa. O000mEeHHbIH 3aKk0oH OMa u
3akoH Jxoyns-JIeHna (B MHTErpanbHOM 1
nuddepennuranbaon hopmax). MomHOCTh
toka. [IpaBuna Kupxrodga.

MarHuTtHoe 1ose MpoBOJHHUKA C TOKOM.

30

48




3akon buo—CaBapa—1Jlamnaca u ero npume-
HEHUE K pacyeTy MarHuTHbIX noneit. Camo-
cmosimenvHo. JIBI>keHne 3apsHDKCHHBIX Ya-
CTHI] B 3JIEKTPHYECKOM ¥ MATHUTHOM TTOJISIX.
[Tpuntumn paboTel yckoputeneit. dddext
Xomna.

MaruutHoe nosie B Beniectse. [lapa-, nua- u
(beppomMarHeTHkH.

DJeKTpoMarHuTHas MHAyKus. CaMOMHIAYK-
s, B3anMHas HHIYKIHS.

BomnnoBas on-
THUKA U KBAHTO-
Basl OIITHUKA

WNurtepdepentus u qudpakuus ceeta. [loms-
puzanus cBeta. [lornomenue u aucrnepcus
CBeTa.

Camocmosmenvno: InTepepoMeTpHlI.
TemnnoBoe n3nydenne. CeKTp 1 3aKOHbI U3-
ny4deHus abCONMOTHO YepHOro Tena. Popmyna
[1nanka.

Buemmnuit poroaddexr. 3akonst CTosnerona.
VYpaBuenue DitnmreiHa 1715 hoTodddekra.
Camocmosmenvro: ekt Komnrona. JlaB-
neHue ceera. KopmycKynsipHO-BOJIHOBOM Ay-
AJIM3M CBETA.

30

48

DneMeHTHI hu-
3UKH aTOMa U
aTOMHOTO siipa

[Tocrynatel bopa. OnbiT @panka—I epua.
CamocmosamenbHo: IMIUPUUECKUE 3aKOHO-
MEPHOCTH B aTOMHBIX crieKTpax. Popmyna
bansmepa.

KBaHTOBO-MeXaHMUYECKask MOJIETb aTOMa BO-
nopoaa. MaruutHeiii MoMeHT atoma. CinH
3JeKTpOHA. TOHKAsI CTPYKTYpa CIIEKTPATBHBIX
JIUHUH.

Camocmosmenvro: DbdexT 3eemana.
MHoroanexrponssie aromsl. [Ipunnumn [Tay-
mu. [lopsnok 3anoaHeHus AIEKTPOHHBIX
obounouek. [Teproguyeckas cucreMa XuMHuye-
ckux anemenToB .M. MenneneeBa. Pentre-
HOBCKHeE Jydd. CIUIOUTHOM CIIEKTpP U Xapak-
TEPUCTUYECKOE U3ITYUYECHHUE.
Camocmosmenvno:3akoH Mo3znu. D¢ ekt
Oxe. Monekymnspasie criekTpbl. KomOuHamm-
OHHOE paccesinue. KBaHTOBBIE OnTHYECKHE
TE€HEPaTOpHI.

OmnsiThl Pesepdopaa no paccesnuto anbha-
yactull. SaepHas moaenb atroma. CoctaB u
XapaKTEePUCTUKHU aTOMHOTO sigpa. CBOMCTBA U
OOMEHHBIN XapakTep SIACPHBIX CHII. DHEPTHS
cBs3u. [ledekt macc. KanenbHas, o0omoued-
Has 1 0000IICHHAs MOJIETIh SIpa.
EcTtecTBeHHAast U UCKYCCTBEHHAsI PaJIIOAKTUB-
HOCTb. BUIbI paiuOaKTUBHOIO U3Ty4YEHUSI.
Snepuble peakuuu. 3aKOHbI COXPAHEHHS B
sanepHbIX peakiusax. Jlenenue saep. Cunres
szep

Camocmosamenbro: METOABI PETUCTPALIUU pa-
JIMOAKTUBHOTO M3JTyYEHUS

30

48




OO0mIre CBOMCTBA M XapaKTEPUCTUKHU DJIEMEH-
TapHBIX YJaCTHUII. CDyHI[aMeHTaJIBHBI B3anMO-
nerictBus. Knaccudukarus 31eMeHTapHbBIX

yactull. KBapkoBas CTpyKTypa aJpOHOB.

Hroro| 36 36 36 |144 | 252
3aounas popma oOyueHust
Ne | HaumenoBanue Comepxanue pasgena Texn [Tpak | Jlao. CPC Bcero,
n/n TEMBbI 3aH. | 3aH. qac
1 |Pusmuueckue ocHo- [KnHeMaTHka MaTepuaibHON TOUKU U a0-
BbI MEXAHUKH COJIFOTHO TBEPAOTro Tena. JlnHamuka mMate-
pHATBHON TOYKHU U MOCTYIATELHOTO JIBH- 2 2 2 S50 | 56
’KEHHUS TBEPJOro Tela.3aloIHUTE COAep-
KaHUE pazJiena
2 |Mexanuyeckue ko- [Kunematnka v JUHaMuKa TapMOHMUYECKUX
neOaHus U BOJIHBL.  |KoJieOaHuil (COOCTBEHHBIE, 3aTyXalOIIHeE, 1 1 0 20 | 22
BBIHY>KJICHHBIE), MASITHUKH.
3 |MounekymnspHas OcHosnbie nonoxenuss MKT. 'a3oBele 3a-
®duszuka u TepMo-  |KoHbL. M30mponeccsl. 3akoHbl TepMoauHa- | 1 1 2 26 | 30
JMHAMHUKa MUKH.
4 |DnexTpoMarHeTu3M|INEKTPUUECKOE 110JIE B BAKYYME U €0 Xa-
PaKTEPUCTUKH. 3aKOHBI IOCTOSHHOTO TOKA. 5 5 5 60 | 66
HcTouHrKH TOCTOSTHHOTO ToKa. O00011eH-
HbIY 3ak0oH Oma u 3akoH J[xoynsa-Jlenna
5 |BonnoBas ontuka |MuTepdepenuns u nudppakuus ceeta. [lo-
Y KBaHTOBas ONTH- [Ispu3auus ceera. Ilornomenue u nucnep- 1 1 5 18 | 52
Ka cust cBeta. TemmoBoe u3nyueHue. Buen-
Huit HoTrodddexT.
6 |Dnements pusnku |[loctymarsr bopa. Onsitel Pesepdopaa mo
aToMa M aTOMHOTO |paccessHuIo anb(a-yacTull. SaepHas Mo- 1 1 0 20 | 22
aapa nenb aroma. CocTaB M XapaKTepPUCTUKU
aTOMHOTO si/Ipa.
Hroro| 8 8 8 [224] 248

5.2 IEPEYEHDB JJABOPATOPHBIX PABOT

Nel.0 «Pacuer morpemHocTeld Ipu U3MEPEHNN 00beMa IHIIUH]IPAY

Ne 1.1. «Onpenenenue ycKOpeHus: CBOOOJHOTO TaICHHSI HA MALTMHE ATBY1a»

No 1.2 «Onpenenenue MOyl CABUTA CTAIBHON MTPOBOJIOKA METOAOM KPYTHUIIBHBIX KOJICOaHUI

Ne 1.3 «Onpenenenrie MOMEHTa HHEPLIUU METOIOM TPUPHUIIIPHOTO MOIBECAY

Nel.4. «M3MepeHre MOMEHTa MHEPIMU METAJUIMYECKUX KOJIEI PU MOMOIIY MasiTHUKAa MakcBeiay

Ne 1.5 «Onpenenenre MOMEHTa MHEPLIMU KPECTOOOPA3HOTO MasITHUKA»

Ne 1.6 «Onpenenenne CKOPOCTH MOJIETA MU C TTOMOIIBI0 0aJUTHCTHYECKOTO MasiTHUKAY)

Nel.8 «Onpenenenue yriaoBoii CKOPOCTH MPELECCUM U MOMEHTA HHEPLIMM TUPOCKOIIa

Nel.10 «Onpenenenre AMHAMHYECKON BSI3KOCTH KUIAKOCTH MeToA0oM CTOKca»

Ne 1.11 «MccnenoBanne 3aKOHOB KOJEOATENLHOTO ABMKEHHS (PU3MUYECKOTO MasTHHUKA U ONpeeTICHHUE
YCKOpEHHUs CBOOOTHOTO HaIEHUS»

Ne 1.12 «OnpeneneHue ycKOpeHHs CBOOOJHOTO MaJeHUs C MOMOIIBI0 0OOPOTHOTO M MaTEMaTHYECKOTO
MasiTHUKOB)»

Ne 1.13 «Omnpenenenvie NPUBEJCHHON [UIMHBI (U3UYECKOTO MAasTHUKA U YCKOPEHHS CBOOOJHOTO
HaJeHus»

Ne 1.14 «M3y4yeHne pe30HaHCHBIX SIBICHUH MPH KOJIEOAHUAX IJIOCKOM MPYKUHBI»

Neo 1.15 «Onpenenenrie CKOPOCTH 3BYKa B BO3/yX€ METOJOM CTOSYEH BOJTHBI»



No 1.16 «Onpenenenue CKOpOCTH 3ByKa METOJIOM CABHUTA (azy

Ne 1.17 «Onpenenenue ko3 huiimenTa BHyTPEHHET0 TPEHUS BO3AyXa IPU Pa3IUUHBIX TEMIIEpaTypax»
No 1.18 «Onpenenenrie OTHOIIEHUE TEINIOEMKOCTEN BO3AyXa MPU MOCTOSHHOM JIaBJIECHUH U MOCTOSIHHOM
o0beMe»

Ne 1.19 «Onpenenennie yneabHON TEMIOTHI KPUCTAIUIM3AMN U U3MEHEHHS SHTPOINUU TIPU OXJIAKICHUHT
0JIOBa»

Neo 1.20 «M3yuenue peanbHOTro Ta3a (3¢ dexr Jxoymsi—Tomcona)y»

Ne 2.1. «MopenupoBaHHe AEKTPOCTATUYECKUX TTOJIEH»

Ne 2.2 «Onpenenenne EMKOCTH KOHIEHCATOPOB MOCPEICTBOM U3MEPEHUSI TOKA pa3psaa

No 2.3 «Onpenenenne EMKOCTH KOHIEHCATOPOB MOCTUKOM COTH»

No 2.4 «Onpenenenue 3/1C UCTOUYHHKA METOJJOM KOMIIEHCALIUN)

No 2.5 «M3mMepeHmne conpoTUBIICHHS TPOBOJHUKOB MOCTUKOM Y UTCTOHA)

Ne 2.6 «M3ydenue 0600mEHHOT0 3aKk0oHa OMa 1 U3MEpEHHUE FTEKTPOIBIKYILEH CHUIIBI METOI0M KOMIICH-
canum»

Ne 2.8 «Onpenenenue OTHOLIEHUS 3apsiia 3JEKTPOHA K €r0 Macce ¢ OMOILbIO MarHETPOHA»

No 2.9 «M3yyeHrne MarHUTHBIX MOJIEH, CO3aBa€MbIX BIOJb OCH JJIMHHOW U KOPOTKOM KaTyIIEK»

No 2.10 «M3yueHue saBieHUS] B3aUMHOW MHIYKIIHH

No 2.11 «CHsiTHe KpUBOW HAMarHWYMBaHUSI | TIETIIU THCTEPE3UCa C IIOMOIIIBIO OCITUIIIOrpaday

Ne 2.12 «Onpenenenue Touku Kropu ¢peppomarueTnxa

No 2.14 «MccnenoBaHue 3aTyXaronuX JIEKTPOMAarHUTHBIX KOJIeOaHMii»

Ne 2.15 «M3y4yeHne BBIHYKJCHHBIX 3JIEKTPOMArHUTHBIX KOJIeOaHUI»

No 2.20 «M3yuenue sBieHUss HHTEPPEPEHIIMN METOIOM Koster] HproToHa»

Ne 2.21 «M3yuyenue siBineHus AuQpakyy Ha pEIIeTKe»

Ne 2.22 «M3yuenue nonsipuzoBaHHOro cBera. [IpoBepka 3akona Mamoca»

Ne3.1 «Onpenenenue TeMneparypbl ONTUYECKUM TUPOMETPOM»

Ne3.2 «MccnenoBanue BHenrHETo GhoTodhdexTar

Ne3.3 «MccnenoBanue GpoTorneMeHTa»

No3.4 «M3yyeHue cekTpa aToMa BOJAOPOAA»

Ne3.5 «OnpiT ®@panka u ['eprar»

Ne4.5 «JIndpaxiys MUKpOYACTHI] Ha TSI

Ned .6 «IIpoxoxaeHne MUKpOUYACTHULl Yepe3 MOTCHIIUAIBHBINA Oapbep»

No3.4 «M3yyeHue cnekTpa aToMa BOJAOPOAA»

Ne3.5 «OnpiT ®@panka u ['eprar

Ne3.16 «MccnemoBanre MOTIIOMICHHS [3- YaCTHUIL B PA3JIMYHBIX MaTEepHaIax)

Ne3.17 «Onpenenenue AnuHBI Tpo0era o- YacTHIl B BO3AYXE»

No3.18 «OmnpeneneHrie MTHTEHCUBHOCTH MOTOKA YaCTHUI PAAUOAKTUBHOTO U3TyUYCHUS)

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBercTBUY ¢ Y4EOHBIM MJIAHOM OCBOCHHE AUCIHILIMHBI HE TPEyCMAaTPUBACT BBITTOTHEHUE
KypCcOBBIX paboT. CTyaeHThl 04HON (HhOPMBI 00yUEHHUS BBIMOJIHSAIOT KOHTPOJIbHBIE pabOTHl B paMKaXx ca-
MOCTOSITEIBHON paboTHI.

[TpumepHas TemMaThKa KOHTPOJIBHBIX pPadoT.

K.p. Ne 1 ®usnueckue 0CHOBbI MEXaHUKH

K.p. Ne 2 MonekynsipHast pu3uka 1 TEPMOJIHHAMHUKA
K.p. Ne 3 Dnextpocraruka

K.p. Ne 4 DnekTpomaruetusm

K.p. Ne 5 KBanToBasi MexaHuka

K.p. Ne 6 Snepnas pusuka

7. OHEHOYHBIE MATEPHAJIBI VIS ITPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH ¥ TIPOMEXKXYTOUYHOM ATTECTAIIUU IO UTOT'AM
OCBOEHMS JUCHUIIVINHBI



7.1. Onucanue noka3arejeil 1 KpUTepreB OLEHMBAHUA KOMIIETEHIUI HA Pa3JIMYHbIX 3TAaNaxX UX
(popmupoBaHus, oNUcaHNe KA OLleHUBAHUS

7.1.1. DTan TeKymero KOHTPOJIst

Pe3ynbrarhl TEKylero KOHTPOJIsl 3HAHUM U MEKCECCHOHHOM aTTeCTAllMM OLICHUBAIOTCS IO Clle-

zxylomeﬁ CHCTEMCE: «aTTECCTOBaH», «KHEC aTTCCTOBAH).

Pe3yabTaTnl 00yueHus, Xapak-

Komme- Tepu3yKIue Kpurtepun

PH3YIOIL purep ATTeCcTOBaH He arrecTroBan
TeHUMs | chOpMHPOBAHHOCTH KOMIIe- OlleHUBAHMS

TeHI[UN
OIIK-1 ([3HaTh pusnyeckue 3aKoHBI Kinac- |Tect Breinosnnenue B tecte Menee

CUYECKOH U PEIIATUBUCTCKON Me-
XaHUKH; MOJICKYJISIPHYIO (PU3UKY
U TEPMOJMHAMUKY; OCHOBHBIE
(¢u3nyecknue BEIMYUHBI U 33aKO-
HbI JJICKTPUYECTBA U MAarHETU3-

tecta Ha 40-100%

40% npaBuIIb-
HBIX OTBETOB

Kontponbnbie 3ana-
HUS 15 3aIUTHI JIa-
60paTopHBIX padoT

OrtBer Ha 3-5 3a7ga-
HUM BapuaHTta u3 5

Pemieno menee 3
3ajaHu# U3 5

Ma, 3JICKTPOMAarHuTHYIO TCOPUIO | KoHTpOJIbHAS Pemenue koHTpoOJIb- |Pemenne KoH-
MakcBesuia; OCHOBHBIC 3aKOHBI  [paGota HO# paOOTHI HA yI0- [TPOJIBHOU pado-
KoJIeOaHHH 1 BOJIH, BOJTHOBOM BJIETBOPHTENBHYIO  |ThI HA HEYJIO-
OIITMKH, OCHOBHEIE 3aKOHBI OLICHKY BJICTBOPUTEIb-
KBAHTOBOM ONTHUKHU M KBAaHTOBOI HYIO OLIEHKY
MEXAHHUKH; DIIEMEHTELI AaTOMHOI

busuku, GU3UKH Sapa U DJIEMEH-

TapHBIX YACTHII, COBPEMEHHYIO

(GU3UYECKYI0 KapTUHY MUPa

YMerb aHAIM3UPOBATH U OMHUCHI- Tect Brimonmaenue tecra (B Tecte MeHee

BaTh (PU3HUECKUE SIBICHUS U
MPOLIECCHI; MTPUMEHSTH (pu3nue-
CKHE 3aKOHBI [T peleHus pu3u-
YECKHX 3a/1a4;

Ha 40-100%

40% npaBuIIb-
HBIX OTBETOB

KonTposbabie 3ana-
HUS 1JIs 3alUTHI Ja-
OOpaTOpHBIX paboT

OrtBeTt Ha 3-5 3ana-
HUI BapuaHTa u3 5

Pemreno menee 3
3aJaHuy U3 5

Pewienne KOHTPOIIL-

Pemenue xoH-

Kontponbnas N g
paGota HO# paOOTHI HA yI0- [TPOJIBHOU pado-
BJICTBOPUTEIILHYIO  |THI HA HEY/O-
OIICHKY BJIETBOPHUTEIb-
HYIO OIICHKY
Bianers OCHOBHEIMU METOIAMU Tect Brimmonnenue B Tecte Menee

penieHus pU3NIEeCKuX 3a1a4q

tecta Ha 40-100%

40% npaBuIb-
HBIX OTBETOB

KonTposbnsie 3ana-
HUS 1JIs 3alUTHI Ja-
OOpaTOpHBIX paboT

OrtBeTt Ha 3-5 3ana-
HUI BapuaHTa u3 5

Pemreno menee 3
3aJaHuy U3 5

Pewienne KOHTPOIIL-

Pemenue xoH-

Kontponbnas N g
paGota HO# paOOTHI HA yI0- [TPOJIBHOU pado-
BJICTBOPUTEIILHYIO  [THI HA HEYIO-
OLICHKY BJICTBOPUTEIb-
HYIO OI[EHKY

7.1.2. JTan NpoMe;KyTOYHOr0 KOHTPOJISI 3HAHUMH




Pe3ynbTaThl UTOrOBOTO MPOMEXKYTOUHOTO KOHTPOJISI 3HAHUI OLIEHUBAIOTCS IO CIIEAYIONIEH CUCTe-
Me€: «OTIIMYHOY; «XOPOILO»; «yAOBIETBOPUTEIBHO; «HEYAOBIECTBOPUTEIHHO

Komme
Pe3yabTarnl 00yyeHus, XapaKre- Ota. | Xop. | Yaosa. He-
neTeH- Kpurepun
pu3yromme YIOBJI.
TeH- OlLlCHUBAHUS
st copMHpOBaAHHOCTH KOMIIETEHIIUH
OIIK-1 | 3Hath (¢u3MUECKUEe 3aKOHBI KJIACCH-
& b Teer 1012 | 79 | 46 | Menee
YECKOM M PENSTUBUCTCKOM MEXaHU- 4
KH; MOJICKYJSIpHYIO (PU3HKY U Tep- 12 3amanmii

MOJIMHAMUKY; OCHOBHbIE (u3nye-
CKME BEJIIMYMHBI M 3aKOHBI 3JIEK-
TPUYECTBA M MAarHeTH3Ma, 3JEKTpPO-
MarHuTHyK0 Teopuro Makcsemia;
OCHOBHBIE 3aKOHBI KoJeOaHUN U
BOJIH, BOJJHOBOM ONTHUKU; OCHOBHBIC
3aKOHBI KBAHTOBOW ONTUKU U KBaH-
TOBOH MEXaHWMKH; DJIEMEHTHI aTOM-
HOM (u3uku, GU3MKH sAapa U dJe-
MEHTapHBIX YacTHUI, COBPEMEHHYIO
(hU3UYECKYIO0 KapTUHY MUpa

METh aHAJINU3UPOBATH U OMUCHIBATD
y P Tect 10-12 | 7-9 4-6 | Menee
(du3HUYecKre SABJICHUS U MPOIIECCHI, 4
IPUMEHATH (PU3NUECKUE 3aKOHBI IS 12 3amanuin
penieHust GU3NIECKUX 3a71ad;
BJIAJIETh OCHOBHBIMHA METOIAMHU pe-

a flaMi p Tect 10-12 | 7-9 4-6 | Menee
meHus: GU3NYECKUX 3a71a4 4

12 3amanuit

7.2. IllpuMepHBbIH NepedyeHb OLEHOYHBIX CPeICTB (TUMOBbIE KOHTPOJIbHbIE 3aaHUSl UJIH Ma-
TepHAJIbl, HEO0X0AUMBbIE VIl OLleHKH 3HAHUI, YMEHHU i, HABBIKOB

7.2.1. IlpuMepHbIii NepeveHb 3aJaHUI 11 NOATOTOBKH K TECTHPOBAHUIO

1. Ykaxxute xapakTep ABUKECHUSI MaTEpPUAIbHON TOYKH, €CJIM U3BECTHO, YTO HOPMAIBHOE YCKOpE-
HUE ap=CONSt, a TaHreHIMaNbHOE ycKoperue a,=0.

OTBET: paBHOMEPHOE JIBMKEHHUE MO OKPYKHOCTH.

2. JIsmxenue tena Ha TockocTH XOY omuchiBaeTcsl ypaBHeHUsM X=t-3 u y=I1 0-2t. Tlo kaxoii
TPAcKTOpPUU ABHKETCS Teno? UeMy paBeH MOYJb CKOPOCTU B HA4aJbHbI MOMEHT BPEMEHU?
OtBert: no napaboie; 5 m/c

3. Msu Maccoil M, ABHUrasch CO CKOPOCTBIO U, ,a0CONIOTHO YIPYro yAapsercss O CTEHKY MOJ yT-

JIOM oK ee nmoBepxHocTH. OnperennTe, KaKoil HMITJIbC TTIOJYYUT CTEHKA B pE3yJIbTaTe COyaapeHus?
OtBet: 2Mu, Sina

4. PaccunTaliTe MOMEHT MHEPLUH OJHOPOIHOTO CTEpkHSA Maccol 10 kr u jiuHOM 1 M OoTHOCH-
TEJIBHO OCH, IPOXOAIIEH HAa PACCTOSIHUM 25 CM OT OAHOI'O €r0 KOHIIA.
Otset: 1,46 KT M.

5. Konebanus mMarepuanabHON TOYKH omuchiBatoTcsi ypaBHeHueM X=0,02c0s(2nt+0,257),m. 3anu-
[IUTE YpaBHEHUE IPOSKIIMH YCKOPEHUs Ha och OX IJIs 3TOM TOYKH.
Orser: a,= - O,OS-RZCOS(Znt+O,25n), M/



6. CpaBHHTE pabOTy UACATHHOTO Ta3a MPU PACIIMPEHUH U3 OJTHOTO COCTOSIHHS B U30TEPMHUYECKOM
1 aanabaTHOM mporeccax?
OtBer: B nzorepmudeckom mporiecce ra3 copepmut 0Oy padoTy.

7. SIBasteTcst M SKBUIOTCHIMAIBHOM MIOCKOCTh CHMMETPUH S B IMOJIE ® S Ld
TOYEUHBIX 3aPAJ0B: a) q1=(p=q; 6) q1=+(; §2=-0? q, q,

OrtsBer: a) HeT; 0) na.

8.JIBa OECKOHEUHO MJIMHHBIX MPSIMOJIMHEHHBIX MPOBOJHUKA C TPO-

THUBOTIOJOKHBIMU ToKamu (1,=2l1)nexar B MI0CKOCTH, EPICHANKYIIPHON | 1 : |2

IUTOCKOCTH pHCyHKa. Ha KakoM ydacTKe HaXOJATCS TOUKH, B KOTOPhIX Mar- ——(@©—— 71— — Q- —

HUTHAs MHIYKIUs PABHA HYJIO? 1 21 3 4
Ortser: 1.

9.Kak u3MeHHUTCS MOIIHOCTD M3JIy4eHHUs! aOCOIIOTHO YEPHOTO TENa, €CIIM JJIMHA BOJIHBI, HA KOTO-
PYIO IPUXOUTCS MAKCUMYM €T'0 MCITyCKaTEIbHOW CIIOCOOHOCTH, YBEIHUUTCS B 2 pa3a?
OtBet: ymMeHbIUTCS B 16 pas.

10. AxtuBHOCTH A HEKoTOpOro u3orona 3a 10cyrok ymensinnach Ha 20%. OnpenenuTs nepuoa
noJstypacnaza 3toro usorona. Oreer: 31 cyr.

7.2.2. IllpuMepHBbIii nepevyeHb 3aJaHuil JJIs1 pelieHus CTAHIAPTHBIX 3a71a4

1. Teno Gpocuiy Mo yriom 60° x TOPU30HTY, COOOIIMB eMy ckopocTh 20m/c. Onpenenure pa-
IMYC TPACKTOPUU Yepe3 OJHY CeKyHy rmociie Opocka. OTBET OKPYTIIUTE 0 LENIOTO.
OteeTt:18Mm.

2. Ilyns maccoit 10 enetsiimasi TOpU30HTaNBHO cO cKOpocThio 200 m/c momanaeT B CepeAnHY O/1-
HOPOJTHOTO CTEPIKHS, MTOJIBENICHHOTO MIAPHUPHO 3a OJWH KoHel. OnpenenuTe ux o0y YIIOBYIO CKO-
pocTth nocine coynapenusi. Macca crepxus 240 e, niuna 40 cm.

Otser: 100 pao/c.

3. Cwech razoB cocrout u3 20 r Bomopona u 120 r Heona. Onpenenure yneabHYIO TETUIOEM-
KOCTh CMECH T'a30B MPHU MOCTOSHHOM 00BbeMe.

Ortser: 0,21 ﬂ—m.
I Kr-K

4. Omnpenenuth MOAYNb pabOTHI M30TEPMUYECKOTO CXKATHUS Ta3a copepiaromero mukia Kapho,
KIIJ xotoporo n=0,3, eciu paboTa n3oTepmuueckoro pacumpenus pasaa 10x.
Otsert: 7]Ix.

5. B 1pex BepummHax KBaJpara cO CTOPOHOM 2 CM HaXOJATCS OJMHAKOBBIE TOUYEUHBIE 3aps/bl 110
108K xaxapiii. Onpenenute MOAYJIb HANPSYKEHHOCTU U MOTEHIMAJ NI0JIs B YETBEPTON BEPILMHE.
Ortsert: 42,3 kB/Mm; 1,2xB.

£, R, ¢, R, £,
6. OmnpenenuTbs pa3HOCTh MOTEHIIMATIOB MEXYy TOUKamMH 1 U 2 mpen- 1 R 2 ’_‘
craBiaeHHoii nemu: ¢, =2,0B, € =50B,e=2,0B,R;=1,00M, R, =2,0 —
Om, R3=2,0 Om.
Ortser: -4,4 B.

7. B oaHOpOAHOM MarHWTHOM Tojie ¢ mHayknuen 0,35 Tn paBHOMe}z)HO ¢ yacrtoroit n = 480
00/mun Bparaercs pamka, cogepxaiias N = 1500 ButkoB miomanaso S = 50 cu”. Och BpalieHus JIeKUT B
IJIOCKOCTH PaMK{ W MEPHEHIUKYJIApHA JUHUAM UHAYKIUU. OnpenenuTs mMakcuMainbhyo JJ1C nuHayk-
LU, BOBHUKAIOIIYIO B PaMKe.

Ortger: 132 B.



8. Ecim MHTEHCHBHOCTH €CTECTBEHHOTO CBETA, IPOXOISIIETO Yepe3 MOJSIPU3aTOp U aHAINU3aTop,

yYMEHbIIaeTcs B 4 pa3a, TO yroil MEXy UX TJIABHBIMH MJIOCKOCTSMHU PaBEH
Otser: 45°,

9. Ilpu uccnenoBanuu dotodrddexra ¢ moBepxHOCTH MUHKA (Az=43B) ycTaHoBI€HO, YTO TIpH
M3MEHEHHMH YacTOTHI MajJaroliero ceera B 1,2 pasa mis npekpameHus Gorodpdexra HeoOX0AUMO YBEIH-
YNTH 33JIepKUBaolIee HanpspkeHue B 1,6 pasa. OnpenennuTte 4acToTy U3IyYEHHS B IIEPBOM DKCIIEPUMEH-
Te.

Oreer:1,45-10"T .

10. DnexkTpoH BBIOMT M3 aroMa BOJOPOJA, HAXOMALIETOCS B OCHOBHOM COCTOSIHUH, (DOTOHOM C
sHeprueit é=17,75B. OnpenenuTte CKOPOCTh AJIEKTPOHA 3a MpeieJiaMu aToMa.
Ortser: 1,2 M/c.

7.2.3. IlpuMepHbIH NepeyeHb 3aJaHUI JJI51 pelieHUsl MPUKJIAAHBIX 3124

1. Bo ckoibKO pa3 MOAYJIb HOPMAJIBHOTO YCKOPEHHs TOUKH, JIeXkallel Ha 00ojie Koeca, 0obIie
TaHICHIIMAJIIBHOTO YCKOPEHUSI B MOMEHT BPEMEHHM, KOTJa IIOJIHOE YCKOPEHHE COCTABIIAET YIoOJ 30° ¢
HaIlpaBJICHUEM JIMHEHHON CKOPOCTH.

Ortser: 0,58

2. Ilyns maccoit 10 e, netsmas rOpu30HTAIBHO cO CKOpocThio 200 /c onagaeT B CEPeIUHy O/1-
HOPOJHOTO CTEP>KHsI, MOJIBEILICHHOIO IAPHUPHO 32 OJMH KOHell. Ha kako# yromn OTKJIOHUTCS B pe3yJibTa-
Te coyaapeHus crep:xkeHnb? Macca crepxHs 240 e, nuna 40 cwu.

Orser: 0=0,93 pao=53°.

3. KIIJ Temtosoii Mammubl, pabotaromeii mo mukiny 1-2-3-1 pasen P4
o (cm. pucynok). Haittu KIIJl # TemoBoil mamuHbI, paboTaromei no uuk- 2 3
ay 1-3-4-1.
OtBer: py = o 1 4
1-1,
4. DnexTpudecKkoe Moje co3aaeTcss O0ECKOHEUHO JITUHHOHN 3apspKeHHON >V

HUTBIO C JIMHEHHOW MIIOTHOCTHIO T =-2 #K7n/cm. Kakyio ckopocTh npuobdperer
OJICKTPOH, YAAJIMBIINUCH MO/ ,Z[GI>'ICTBI/ICM I1OJIs1 BAOJIb JIMHUHW HAPSKECHHOCTH C PACCTOSHUA rh= lem ol
=2cm?

Otget: 3 Mwm/c.

Om, R; =500 Om (cm. puc.). Haiitu nokaszanue amnepmerpa. Otset: 0,4A.

6. Ilo mpoBOJHUKY, N30THYTOMY KaK II0Ka3aHO HAa PUCYHKE TeueT TOK | .
3anumuTe BlbIpaskeHue 171 MOLYJIsl MAarHUTHOM MHIYKIUH B ToUke O. I

Ho|

O T
TBCT 8R O

7. Tox B KkonebaTenbHOM  KOHTYpPE 3aBUCHT OT BpPEMEHH Kak
I=lSinapt, toe 1m=90MA, a)0=4,5-10'3c'1. Emkocts xonaencaropaC=0,50ux®. HaliTu WHIYKTHBHOCTH
KOHTYpa M HallpsHKeHHE Ha KOHAeHcaTope B MoMeHT t=0.

Otser:L=1m/lH, Uy=0,45.

8. MoHoXpoMaTHYeCKOe H3ITyYeHUE C JJIMHON BOJHBI, paBHOM 500 nm, mMamaeT HOPMaIbHO Ha
IUTOCKYIO 3€pKaJIbHYI0 TOBEPXHOCTh M AaBUT Ha Hee ¢ cuioi 10 »H. Onpenenure 4uciao GOTOHOB, €xe-
CEKYHJIHO MaJIalolUX Ha 3TY OBEPXHOCTb.

Orser: 3,8-10%°,



9. OnpenenuTbh CKOPOCTh ANMEKTPOHOB, OOMOAPIMPYIOMIMX AHTHKATOA PEHTI€HOBCKOW TPYOKH,
ecIM KOPOTKOBOJIHOBAS TPAHUIIA CIUIOITHOTO PEHTTEHOBCKOTO CIIEKTpa paBHa 1Hu.

Ortgert: 20 Mwm/c.

10. DnexTpoH HaXOAMTCS B OJTHOMEPHOM IOTCHIIMAIBHOM SIIMKE IMUPUHON | HM B OCHOBHOM CO-

crosiHud. OnpenenuTe BEpOITHOCTh OOHAPYKUTH JIEKTPOH B KpaiHEH YeTBEPTH SIIHKA.
Ortser: 9%.

7.2.4. IlpuMepHbIii epedeHb BONPOCOB /ISl MOATOTOBKHU K 3a4eTam

1 cemecTp ouHasi popma
KunemaTtuka maTepuaabHONW TOYKH U OCTYMATEIBHOTO IBUKEHUS TBEPAOTO Tea.
WNuepuuanbsHble cuctemsbl oTcueTa. 3akoHbl HbroToHA.
Nmnynbce Tena. 3aKkoOHbl U3BMEHEHUSI M1 COXPAHEHUSI UMITYJIbCa Tella.
Mexannueckast pabota. Kunerndeckasi 3HEprust U €€ CBsA3b ¢ pabOTOI BHEITHUX U BHYTPEHHUX

AwnhE

CHIL

[TorennmansHas Heprus. CBs3b CHUIIBI M MOTEHITMATLHON SHEPTUU.

3aKOH COXpaHEHHMS U MPEBPAILCHHUS MEXaHUYECKON SHEPTUr

MOMEHT UMITYJIbCa YaCTUIIBI. 3aKOHBI U3MEHEHUS i COXPAaHEHHUS MOMEHTA UMITYJIbCA YaCTHIIBI.

8. MowmeHT uHepIuu TBepAoro Tena. Pacuer MOMEHT WHEpLIMH TeJl TpaBUIIbHOM (hopmbl. Teopema
[Teiinepa.

9. MowmenT cuiibl. OCHOBHOM 3aKOH JUHAMHKHU BpalllaTeIbHOTO JBHKEHHUS TBEPIOTO TeNa.

10. MomeHT uMITylibca TBEPAOTO Tela. 3aKOH U3MEHEHUS U COXPaHEHUS! MOMEHTA MMITYJIbCA.

11. T'apmonmyeckue Koiaebanus u ux xapaktepucTuku. JuddepenmansHoe ypaBHEHUE TapMOHH-
YeCKUX KOJeOaHU U ero pelIeHue.

12. JIuddepennnanbHoe ypaBHEHUE 3aTyXalOMUX KOJICOAHUN M €ro pelieHue. XapaKTepUCTUKH
3aTyXamuX KOJIeOaHHI.

13. JIuddepennmansHoe ypaBHEHHE BBIHYXKJIECHHBIX KOJICOAHWH W €ro pemieHue. Pe3oHaHCHBIC
KpUBEIE.

14. ®usnyueckuii MasTHUK.

15. MneanbHbliii ra3. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH MI€AIBHOIO rasa.
["a30BbIE 3aKOHBI.

16. Pacnpenenenue MakcBeiuta u pacnpeaenenue bonsimana. bapomerpuueckas Gpopmyiia.

17. SIBnenwus mepeHoca.

18. OcHOBBI TepMOOUHAMHUKU. BHYTpeHHss HEeprus wuaeanbHoro rasa. Pabora tepmomuHamuye-
ckoil cucteMbl. KomnuectBo TemnoThl. TemnoeMkocTh. [IepBbIil 3aK0OH TEPMOAMHAMUKHA U €r0 NMPUMEHE-
HUE K NU30IIPOLIECCAM.

19. O6parumbie 1 HeoOpaTuMblie mporiecchl. [uknnueckue nponecchl. [{ukn Kapuo. Koadduru-
€HT I0JIE3HOr0 JEHUCTBUS TEIUIOBBIX MAllMH. BTOpO 3aKOH TEPMOJIUHAMUKHU

20. DHTponus M ee cTaTHCTUYECKas MHTepIperanus. Bo3pacranue sSHTpONUYU Npy HEPABHOBECHBIX
nporeccax. [ paHUIBI TPUMEHUMOCTH BTOPOT'O 3aKOHA TEPMOMHAMUKH.

21. DIeKTpOoCTaTHYECKOE IMOJI€ B BAKYYME U €0 XapaKTePUCTUKH (HANPsHKEHHOCTh W TIOTCHIIHAT).
[IpuHLUI Cyneprno3unuu moJen.

22. Teopema ["aycca Jist SJIEKTPOCTATUUECKOTO TOJISl B BAKyyMe.

23. PaboTa 3MeKTpOCTaTUYECKOTO Mo, TeopeMa O MUPKYISALUN BEKTOpa HAMPSHKEHHOCTH JIICK-
TPOCTATHYECKOTO MOJIS.

24. TIpoBOIHUKH B JJIEKTPOCTATUYECKOM II0JIE. DJIEKTPOEMKOCTh YEAMHEHHOTO IIPOBOJHHUKA.
DNEeKTPOEMKOCTh KOHJIEHCATOpa. DHEPrusi KOHEHCATOPA.

25. Dnektpuueckoe moisie B audaektpuke. [lomsspuszanus ausnexkrpuka. Teopema ["aycca mis aiek-
TPUYECKOTO TMOJIS B AUDIICKTPUKE.

26. TToCTOSITHHBIN JIEKTPUUECKUMA TOK U €0 XapaKTePUCTUKH. 3aKOHBI TTOCTOSHHOTO TOKA.

No o

2 cemecTp ouHas popMma (3aueT ¢ OLEHKOM)
4 cemecTtp 3a04Has opma (3a4eT ¢ OLEHKO)



1. MarauTHoe nmosie B Bakyyme. MarautHast ”HAYKIUS. [[puHIUMN Cyrieprno3uiing mosjei.

2. 3akon buo-Caapa-Jlamnnaca u ero npuMeHeHHE K pacueTy MarHUTHOTO TOJIS MPSMOTO U KPy-
TOBOT'O TOKOB.

3. Teopema I'aycca u Teopema o0 IUPKYJISALUN BEKTOpa MarHUTHOM HHAYKUWU. [lone coneHonna u
oJie TOPOUa.

4. JlelicTBHEe MarHUTHOTI'O OJIS HA IBUKYILIUICS 3apsijl, IPOBOAHHUK C TOKOM U PaMKY C TOKOM.

5. MarunutHoe nonie B BeulecTBe. MarHuTHbIE MOMEHTHI aToMoB. HamarunuenHocts. Teopema o
UUPKYISIUU JIJI1 MArHUTHOTO TOJIs B BemiecTBe. HanpsykeHHOCTh MarHUTHOTO 1oJisi. MarHuTHasi MpoHU-
1[a€MOCTb.

6. Jlma- u mapamar"etuku. @eppomaraetuku. KpuBas HamarHuuvMBaHus. MarHuTHBIN THCTEpe-
3uc. Touka Kropu

7. 3aKoH 2JIEKTPOMarHUTHOW MHAYKIHH. CaMOMHAYKIIUS, HHIYKTUBHOCTh. B3auMHass HHIYKIIHS.
DHeprusi MarHuTHOTO MOJIsI.

8. VYpamuenus MakcBemia B HHTErpajabHOU (popme.

9. IIpononbHblEe W MONEPYCHHBIE BOJIHBI B YHPYroi cpeze. XapaKTEpUCTHUKU BOJH. YpaBHEHHE
MJI0CKO#M BOHBL. BonmHoBoe ypaBHeHue. MHTepdepenius cBeta. Pacuer nHTepdhepeHIIMOHHON KapTHUHBI
OT JBYX UCTOYHHUKOB.

10. WnuTepdepenmus B TOHKHX MmieHKax. [1o1ockl paBHOTO Hak/IOHA W paBHOM TodIIMHBL Kosbia
Hprorona.

11. JIndpaxuus Openens Ha KPYriIoM OTBEPCTUH U HA KPYTJIOM HEMPO3PAYHOM JIHCKE.

12. Mudpaxus OpayHrodepa Ha MmIEITH.

13. JIudpakunoHHas pemieTKa U €€ XapaKTepUCTUKH.

14. Tonspuzanus ceera. 3akoH Mamtoca. Crenens noisipusauuu. 3akoH bprocrepa.

15. TemnnoBoe uznydenre. OCHOBHbIE XapaKTEPUCTHKH TEIIJIOBOTO U3ITyYEHUSI.

16. 3axon Kupxroda. CriekTp 1 3aKOHBI H3Iy4eHHs a0COIIOTHO YEPHOTO Tea.

17. KsantoBas runore3a. opmyna [Tnanka. Ontuueckue mTUPOMETPHI

18. ®oronsl. Macca u umnynsc GotoHna. /laBienue cBera.

19. Buemnuii pororddext. 3akonsl CtoneToBa. Y paBHeHHE DHUHIITEITHA.

20. BomHoBsle cBoiicTBa yactuil. I unotesa ne bpoins. [Tnockas BoHa ae bpoitnsa. Dxcrnepumen-
TaJbHbIE TIOJITBEPKICHUS BOJTHOBBIX CBOWCTB YAaCTHII.

21. CootHomeHus HeomnpeneneHHocTei [ elizendepra.

22. BonHoBas (yHKIHS U €€ CTaTUCTHYECKOE TOJIKOBAHHE.

23. VYpasuenue lllpenunrepa. CodbctBeHHble 3HaUeHHs YHeprunu. COOCTBEHHBIE ()YHKIIUH.

24. Yactuia B 0JHOMEPHOU MOTEHIMAIBbHON sime. KBanTOBaHue sHepruu. [IpuHIMIT COOTBETCTBUS
bopa.

25. T'apMOHWYECKHI OCITAILISITOP.

26. IIpoxoxeHne YacTUIbl Yepe3 OAHOMEPHBIN MOTEHIUATbHBIN Oapbep, TYHHEIbHBIN 3 (eKT.

27. PentrenoBckue iyan. CIUTONTHOM CHIEKTP M XapaKTEPUCTUUIECKOE U3TydeHHne. 3akoH Mo3u.

28. CocTaB M XapaKTEpUCTHKH aTOMHOro sjpa. Snepusie cuibl.Jledhekt macc. DHeprusi CBS3M.
VYienbHas 3HEPrus CBSI3HU.

29. PaiMoakTUBHOCTH. 3aKOH PaJMOAKTUBHOTO pacmaja.

30. Buapl u 3aKOHBI PaJIMOAKTUBHBIX MPOIIECCOB.

31. SnepHble peakuuu. 3aKOHBI COXPaHEHUS B sIIEPHBIX peakuusix. Jenenue suep. Cunres saep.

7.2.5. IlpuMepHbIii nepeyeHb 3aJaHUI 115 MOATOTOBKH K IK3aMEHY
He npenycMoTpeHO y4eOHBIM IIIaHOM

7.2.6. MeToauKka BbICTABJIEHUSI OLIEHKH NP MPOBEACHUN MPOMEKYTOYHOM aTTeCTAlMU

3a4yeT: MPOBOIUTCS HA UTOTOBOM 3aHITHH MEPBOTO ceMecTpa (ouHas popMa) UCXOIS U3 aHATH3a
BBITIOJTHCHHBIX M 3aYTEHHBIX JAOOPATOPHBIX padOT U KOHTPOJIBHBIX padOT (KOJJIOKBUYMOB).

3a4er c oneHKoi:

«YAOBIL.» - BBIIIOJIHEHNE HE MEHEe S11a00paTOpHBIX padOT COMNIaCHO MHIMBUIYaIbHOMY rpaduky,
cpeaHuii 6aJ1 o KOJUIOKBUYMaM M KOHTPOJIbHBIM HE MeHbIIe oT 3 110 3.4;



«XOpOLIO» - BBIMOJIHEHUE U 3aIlXTa 5 1JaOOpaTOPHBIX PadOT COIrTIaCHO MHAMBHyalbHOMY I'pa-
¢buxy, cpeaHmii 6ayu1 MO KOJJIOKBHYMaM U KOHTPOJIBHBIM HE MeHble oT 3,5 110 4,4;

«OTJIMYHOY» - BBIIOJIHEHUE U 3alluTa 5 1a00paTOpHBIX pabOT COrIaCHO MHAMBUYaIbHOMY I'pa-
¢buKy, cpeaHuii 6ayu1 Mo KOJJIOKBHYMaM U KOHTPOJIBHBIM HE MEHbIIE OT 4,5 110 5;

7.2.7. IlacniopT OLEHOYHBIX MATEPHUAJIOB

KonTposmpyembie pa3aesbl
(TeMbl) TUCUUTJIMHBI

Koxa xonTposmmpyemoit
KOMIIETeHIH U

HaumenoBanue
cpeacTBa

OLICHOYHOT0

Kunematuka MaTepUAIbHOMN
TOYKH U aOCONIOTHO TBEPOTO
Tena

OIIK-1

Tect
KOHTpO.HBHBIG 3aaHuA AJid 3alIUThI
71a00paTOPHBIX padOT
Y cTHBIN onpoc

Jnnamuka

OIIK-1

Tect
KOHTpO.HBHBIG 3aaHuA AJid 3allUThI
71a00paTOPHBIX padOT
Y CTHBIN onpoc

MexaHnueckue KojieOanus

OIIK-1

Tect
KOHTpO.HBHBIG 3aaHuA AJid 3allUThI
71a00paTOPHBIX padOT
Y CTHBIN onpoc

MonekynsapHas ¢u3nKa U Tep-
MOJMHAMHUKa

OIIK-1

Tect
KOHTpO.HI:HBIG 3aaHuA AJid 3allUThI
71a00paTOPHBIX padOT
YceTHBIN onpoc
KonTposbHas pabora

DneKTpocTaTuKa

OIIK-1

Tect
KoHTposbHbIe 3aaHus 171 3a1UThI
71a00paTOpHBIX PaboT
VYcrHbIi onpoc
KonTtpoJsabsHas padora

DJIEKTPOMArHeTu3mM

OIIK-1

Tect
KOHTpO.HI:HBIG 3aaHuA AJid 3allUThI
71a00paTOPHBIX pabOT
YceTHBII onpoc
KonTposbHas pabora

DNeKTpOMarHuTHBIE KojeOaHus
1 BOJIHBL. BoHOBas onTrka

OIIK-1

Tect
KOHTpO.HBHBIG 3aaHuA AJid 3allUThI
71a00paTOPHBIX padOT
Y CTHBIN onpoc

KBanrToBag ontuka

OIIK-1

Tect
KOHTpO.HBHBIG 3aaHuA AJid 3alIUThI
71a00paTOPHBIX padOT
Y cTHBIN onpoc

10.

KBanToBasg MexaHuka

OIIK-1

Tect
KOHTpO.HI:HBIG 3aaHuA AJid 3allUThI
71a00paTOPHBIX pabOT
YceTHBII onpoc
KonTposbHas pabora

11.

®du3uka aToMa ¥ aTOMHOTO s1pa

OIIK-1

KOHTpO.HI:HBIG 3aaHuA AJid 3allUThI
71a00paTOPHBIX pabOT
YceTHBII onpoc
KonTposbHas pabora

7.3. MeToan4yeckne MaTepuaJibl, onpeaesomme nNpoueaypbl OeHuBaHUs




3HAHUM, YMEHHH, HABBIKOB

7.3.1 Bompocsl A5 10MyCKA K BHINOJHEHUIO JIA00PAaTOPHBIX padoT:

Lesnb paGoTHI.
Kakoe siBnenue nzydaercs B pabore?

Kakune 3aK0HBI OITMCEHIBAIOT 3TO ABJIEHUE?

Kakue pusndeckue BeIMYMHBI IPH BBITIOJTHEHUH JTAOOPATOPHON pabOTHI H3MEPSIOTCS M KaKue
MOJIeKAT pacuery?

[Topsimok BeIMOTHEHUS PAOOTHI.
Merouka poBeICHUS U3MEPEHUI.
Ornucanue S3KCHEePUMEHTAIbHON YCTAHOBKHU.

[Tocne Gecensl mpenogaBaTeIh IPUHUMAET PEUICHUE O IOMYCKE/HEIOMYCKe K BBITOJTHEHHIO J1a00-
paTopHO# pabOTHI.
Yr00bI OBITH JONMYIIEHHBIM K BbINOJHEHUIO PA00THI CTYJAEHT 0/IK€H OTBETHUTH HA BCe 3TH

BOIPOCHI.

7.3.2 Jlns 3amMThI JIAOOPATOPHBIX PadoT HEOOXOAUMO:

B terpagu ans mabopaTopHBIX pabOT BBIMOJIHUTE 00paObOTKY PE3yIhbTaTOB U3MEPEHUN B COOTBET-
CTBUMH C ((BaZ[aHI/IHMI/I», MMPpUBCACHHBIMU B ((MGTOI[I/I‘-IGCKI/IX YKa3aHUuAgX».
[ToaroTOBUTH OTBETHI HAa BOTIPOCHI:

orucaTh HabI0IaeMoe SIBJICHHE;

yKa3aTh HEOOXOMMBbIE YCIIOBHS JUII BOSHUKHOBEHUS M HAOIOICHUS SIBJICHUS;

OOBSICHUTH SIBIIGHUE COTIIACHO TOW MIJIM UHOW TEOpUH;

MIPUBECTH MPUMEPH HAOIIOIEHHS STOTO SBJICHUS B NMPUPOJIE U MPUMEPHI IPUMEHEHUS B TEX-
HUKE;

(bu3NIeCKOil BETUYNHBL:

Ha3BaTh MCIIOJIb3yeMble (pU3HUECKUE BETHUNHBL;

yKa3aTb CBOMCTBO (KaueCTBO), KOJIMUECTBEHHOW MEPOW KOTOPOTO SIBJSIETCS Kak[aash U3 BEJU-
Y1H;

chopmyaupoBaTh GU3UIECKUN CMBICI BEJTUYUH;

yKa3aTh €AUHUILY U3MEPEHUSI (PU3UUECKUX BEIUYMH;

Ha3BaTh MaTeMaTHYECKUE CIIOCOOBI pacueTa U 3KCIIEPUMEHTAIbHbIE METO/Ibl ONPEAETICHUS BeE-
JINYHHBI;

c(OpMyIHPOBaTh COOTBETCTBYIONIMH (U3NYECKUN 3aKOH U 3alMcaTh €0 B aHAIUTUYECKOM
BU/JIE;

yKa3aTh NPUYUHBI PACX0XKIECHUS TEOPUH C SKCIIEPUMEHTOM.

OTBETUTH HE MEHEE YEM Ha J[Ba BOIIPOCA U3 YETBIPEX MPEAJIOKEHHBIX 110 METOAUUYECKUM pas3-
paboTkaM, yKa3aHHBIM B CIIMCKe JIuTepaTypbl noJ Homepamu 7.1.3.7, N7.1.3.8 u N7.1.3.9, co-
OTBETCTBEHHO U1l 1, 2 1 3 ceMecTpoB U3yUEHUS TUCIIUIIIIUHBI.

Pe3ynpTaThl 3aIIMTHI OLIEHUBAIOTCS O JBYXOAILHON cHcTeMe: «3adéTy», «Hezauér». Ilpm oTsere
Ha 50% BompocoB u 0OoJiee U3 MPENCTaBICHHBIX JIabopaTopHas padoTa CYMTAETCS BBINOJHEHHOM U 3a-

YTEHHOM.

7.3.3 B TedeHune cemecTpa NpoBOAATCS NMCbMEHHbIEe KOHTPOJIbHbIE Pa00Thl B TPAIUIIOHHOM

(bopMe HJIA 3JICEKTPOHHBIC¢ KOJJIOKBUYMBI.

Pe3ynpTaThl 3TUX OLIEHOYHBIX MEPONPUATHI OLICHUBAIOTCS 110 YETHIPEXOAITBHON CHCTEME: «OT-
JIUYHOY, «XOPOILIO», «YAOBJIETBOPUTEILHO», «HEYIOBIECTBOPUTEILHOY.



Kpurtepun Heynosaersopu-
prrep Otin4HoO Xopowo YaoBJ1eTBOPUTEIBLHO ya P
OLICHUBAHUSA TeJIbHO
Tect Brinonnenue |Beimonnenue tecta|Boinonnenue tecta Ha|B Tecte menee 50%
TecTa Ha 75- Ha 65- 75% 50- 65% MPaBUIIbHBIX OTBE-
100% TOB
Pemenue cran- 3anauu pemue- | [Iponemoncrpupo- | IlponemMoncTprpoBan
JApTHBIX U IIPH- HBI B [IOJIHOM | BaH BEPHBIA XOJ |BEpHBIN X0/ pelIECHUs
KJIaJIHBIX 3a/1a4 o0BEME U TO- | pEIICHUS BCEX, HO |B OOJIBIIMHCTBE 33/1a4,
3aa4u HE pelIeHbI
Jy4eHbI BEp- | HE MOJIyueH Bep- | Mpu 3ToM Oosblias
HbIE OTBETHI | HbII OTBET BO BCEX | 4AaCTh 3a7a4 HE JJOBE-
3a/1ayax JIEHA 710 KOHIIA

[Tocre BBINONIHEHUH 3IEKTPOHHOTO KOJIJIOKBHYMa 00y4arouuiics Ha SKpaHe MOHUTOpa YBUAUT OJ-
HY U3 YETBIPEX 3aIUCEH:
—  «OTJIIMYHOY;
—  «XOpOILOY;
—  «YIOBJIICTBOPUTEIBHOY;
— «Knem Bac cHoBay.
[Tpu moy4eHNN OLIEHOK «OTIIMYHO», «XOPOIIO», «yIOBIECTBOPUTEIHLHO» 00YyJaIOLIHICs MPOIIeT
3TOT 3Tall aTTECTALUH.

8. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
ANCHUIIJINHBI
8.1. [lepeyennb yueOHOIl JUTEpaTypPbl, HEOOXOAMMO¥ 1JI OCBOEHH S JUCUMIJIMHBI

OcHoBHas1 JJuTEpaTypa

Tpopumona T. U.

8.1.1 | Kypc ¢dwusuku : Yue6.mocobue. - 15-e uzz., crepeorun. - M. : Axkanemust, 2007. - 560 c. -
ISBN 978-5-7695-4565-8 : 495-00.

Caseanen U.B.

Kypc o6meit pusuku : B 5 xn.:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=704;

8.1.2 | http://e.lanbook.com/books/element.php?pll cid=25&pll id=705;
http://e.lanbook.com/books/element.php?pll cid=25&pll id=706;
http://e.lanbook.com/books/element.php?pll cid=25&pll id=707;
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=708

Caseanen U.B.

8.1.3 | Kypc obmeti pusuku : B 5 kH.: Yueb.mocobue. Ku.1 : Mexanuka. - M. :Actpens: ACT,
2005. - 336 ¢. : m . - ISBN 5-17-002963-2 : 131-00.

Caseanen U.B.

8.1.4 | Kypc obmieii pusuku : B 5 kH.: Yueb.mocobue. KH.2 : DnekTpuyecTBO U MarHeTusm. - M.
:Actpens: ACT, 2005. - 336 c. : mn . - ISBN 5-17-003760-0 : 131-00.

Cagseanen U.B.

8.1.5 | Kypc obmeti pusuku : B 5 kH.: Yueb.mocodue. Ku. 3 : MonekynspHas ¢u3uka U TepMO/IH-
Hamuka. - M. :Actpens: ACT, 2005. - 208 c. : un . - ISBN 5-17-004585-9 : 131-00.
Caseanen U.B.

8.1.6 | Kypc o6meit pusuku : B 5 kH.: Yueb.mocobue. Ku.4 : Bonnbl. Ontuka. - M. :AcTtpens:
ACT, 2005. - 256 c. : un . - ISBN 5-17-004586-7 . 131-00.

Caseanen U.B.

Kypc obmreit ¢pusuku : B 5 kH.: Yue6.nmocobue. K. 5 : KBanroBas ontuka. ATomHast Gpu-
3uka. ®uzuka TBEp0TO TENa. PU3MKa aTOMHOTO SIpa U AJIEMEHTapPHBIX YacTuil. - M.
:Actpenb: ACT, 2005. - 368 c. - ISBN 5-17-004587-5 : 131-00.

8.1.9



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=705
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=706
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=707
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=708

JonosHuTebHAS JUTEPATypa

Boabkenmreiin B.C.

8.1.10 | CoopHuxk 3ama4 mo odmemMy Kypcey ¢huszuku. - CI16. : Kawxasiii mup, 2005. - 328 ¢. - 151-
00.
Meroauka pemeHus 3a1a4 1o Gu3nuKe B TEXHUYECKOM By3e [ DneKTpoHHbIH pecypc]. U.1:
8111 Mexannka. MonekymsipHas GU3MKa U TePMOIMHAMUKA. DIEKTPOCTATHKA. - DJICK-
o TPOH.TEKCTOBBIC, Tpad. naH. (1,35 MO). - Boponex : DI'OY BO "BopoHnexckuii rocy-
JApCTBEHHBIN TexHuuyeckuil yausepeuter”, 2016. - 1 ¢aiin. - 30-00.
Hrorosbie TecThl N0 pusuke [ DneKTpoHHBIN pecypc] : KoHTposbHBIE 3a1aHus 111 BCEX
TEXHUYECKUX HAIIPABICHUN U CcrieaTbHOCTEH 0uHoM hopMmbl o0yuenus / Kad.puzuku;
8.1.12 | Cocrt.: A. T'. Mockanenko, M. H. I'apmuna, E. I1. Tatesaauna, T. JI. Typaea, E. H. IToHo-

MapeHKo. - DIEKTPOH.TEKCTOBBIE, rpad. naH. (4,6 M6). - Boponex : ®I'BOY BIIO "Bopo-
HEXCKHI roCyapCTBEHHBIN TexHndeckuit yauepcutet", 2015. - 1 daiin. - 00-00.

Y4yeOHO-MeTOAUYECKHE PA3PadOTKH

8.1.13

MoJgekyasipHass pu3nka M TepMOAMHAMMKA [DJEKTPOHHBIM pecypc] : METOOUYECKHE
yKa3aHHsl K BBINOJIHEHHIO JJAOOPATOPHBIX paboT Mo qucuuIuinHe «PU3nKa» Uil CTyIeHTOB
BCEX TEXHUYECKUX cIerraibHocTei Beex popm obyuenus / ®I'BOY BO "Boponex. roc.
texH. yH-T", Kadenpa ¢usuku; coct.: T.JI. TypaeBa, A.I'. Mockanenko, E.Il. TaTesiauHA,
T.B. Ay6osunkas, H.B. Marossix, O.1. Pemu3zoBa. - Boponex : Boponexckuii rocynap-
CTBEHHBIN TEXHUYECKUM yHUBepcuTeT, 2021. - DneKkTpoH. TeKCTOBbIE U rpad. gaHHbIC (824
Ko).

8.1.14

Metoauka pemeHus 3a1a4 o GU3nKe B TEXHUUECKOM By3e [ DneKTpoHHbIH pecype] . U.1 :
Mexanuka. MonekynsapHas Gpu3nuka ¥ TepMOAMHAMUKA. DJIEKTPOCTATHKA. - DJIEK-
TPOH.TEKCTOBBIE, Ipad. naH. ( 1,35 M6 ). - Boponex : ®I'BOY BO "Boponexckuii rocy-
JTapCTBEHHBIN TexHnueckuii ynusepeuret', 2016. - 1 daiin. - 30-00.

8.1.15

DoH/I OLIEHOYHBIX CpeacTB M0 pusuke. Mexanuka, MoJIeKyJIsipHas (PM3UKA U TEPMO-
AMHAMHUKA [ DJIEKTPOHHBIN pecypc | : MeTtoanueckue ykazaHus Ui CaMOCTOSATENBHOMN pa-
OOTHI ¥ TECTHPOBAHHUS 3HAHUH CTYJCHTOB BCEX TEXHUUYECKUX HANpaBJICHUH U CIIEUATbHO-
creit ounoit hopmel 00yuenus / Kad. busuku; Coct.: A. I'. Mockanenko, T. JI. Typaesa, E.
I1. Tatpsinuna, E. H. [TonamapeHko . - DneKTpoH. TEKCTOBbIe, Tpad. AaH. (5, 27 M0). - Bo-
pouex : ®I'BOY BIIO "BopoHexkckuii rocy1apCTBEHHBIM TEXHUYECKUIT YHUBEPCUTET ',
2014. - 1 ¢aiin. - 00-00.

8.1.16

KBanToBas ¢u3nka [DieKTpOHHBIN pecypc]| : METOAMYECKHE yKa3aHUsl K BBIOJIHEHUIO
71a00paTOpHBIX paboT Mo JUCHUIUIMHE «DPU3MKa» JUIsl CTYIEHTOB BCEX TEXHUYECKHX CIIe-
uansHocTel Beex ¢opm obyuenus / ®I'BOY BO "Boponex. roc. TexH. yH-T", Kad. du-
3uky; cocT. : A.I'. Mockanenko, E.Il. Tatesauna, T.JI. TypaeBa, O.C. Xabapona. - Bopo-
HeX : BopoHexckuil rocynapcTBEHHbI TeXHUYECKMH yHuBepcuteT, 2021. - DieKTpoH.
TekcToBbIe U Tpad. manueie (1,51 MO).

8.1.17

MeToanuyeckne yKa3aHusl K BbIIIOJHEHHUIO J1a00pPaTOPHbIX padoT no temMe «MexaHu-
YyecKHe KoJ1e0aHUsA M BOJHBD) TUCHUIIMHBI «DU3HKa» 17151 CTY/IEeHTOB BCeX TeXHUYe-
CKHUX HANIPaBJIEHUN U crleHAJTbHOCTel 04HOM GopMbl 00yUeHus1 [ DIEKTPOHHBIN pe-
cypc] / Kad.pusuku; Cocrt.: A.I'. Mockanenko, H.B. Maroseix, M.H. I'apmuna, E.I1. Ta-
ThSIHMHA. - DJIEKTPOH.TEKCTOBEIE, rpad. aaH. (515 KO6). - Boponex : ®DT'EOY BO "Bopo-
HE)KCKUU TOCYIapCTBEHHBIN TexHUUecKuil yHuBepcuter'", 2016. - 1 daiin. - 00-00.

8.1.18

2 HayaJy10 TepMoaMHaMuKH. TeroBble IBUraTe M [ DJIEKTPOHHBIN pecypc] : MeTtoanye-
CKHE yKa3aHUs 1o (pU3UKe JJIs CTYJEHTOB BCEX TEXHUYECKUX HAIMPABICHUHN U CIIEIUATIBHO-
creit ounoit hopmel 00yuenus / Kad.puszuku; Coct. H. B. AranuToBa. - Diek-
TPOH.TEKCTOBBIE, Tpad. naH. (2,3 M6). - Boponex : ®I'bOY BIIO "Boponexckuii rocy-
JTAapCTBEHHBIN TexHnueckuii yausepcuret', 2015. - 1 daiin. - 00-00.

8.1.19

MeTtoauyeckue ykazaHusi o pusuke k teme "'MexaHnueckue KojaeOaHus U ynpyrue




BOJIHBI'" IJIfl CTYJIEHTOB BCeX TEXHUYECKUX HANPABJICHUN U CIIENHAJTBHOCTE 0YHOM
(opMbI 00yueHus [ D1eKTpOHHBIN pecypc] / Boponex.roc. TexH. yH-T, Kad. GU3MKY ;
coct. : H. B. AranutoBa, A. B. byrakos, E. B. llIBeqos. - Boponex : Boponexckuii rocy-
JApCTBEHHBIN TexHU4eckuil yausepcuteT, 2017 (Boponex : Otnen onepatuBHON NOIH-
rpaduu u3n-Ba yued. ut. u yaed.-meton. nocoouii BI'TY, 2017). - 35 c.

IpakTukym no ¢pusuke. JaekrpoanHamuka [Texct] : yaeOnoe nocodue / PI'bBOY BO
"Boponesx.roc. TexH. yH-T". - BopoHex : BopoHekCcKkuii rocy1apcTBEHHBIN TEXHHYECKUI
yHuBepcureT, 2017 (Boponex : Yuactok oneparuBHoii nonurpaduu uza-sa BI'TY, 2017).
- 173 c¢. : mn. - bubmumorp.: c. 172 (12 Hazs.). - 45-95.

MeToanyeckue yKazaHusi K pelieHUIO 32124 N0 K0J1e0aHNUAM U BOJIHAM 110 TMCIU-
minHe “@u3nka” 1JM CTYAeHTOB BCeX TEXHUYECKUX HANPaBJIeHUI U clleluaJIbHOCTel
o4Hoii popmbl 00yuenus [Dnextponuslil pecype] / Kad.pusuxu; Coct.: A.I'. Mockanen-
ko, M.H. 'apmna, E.I1. TaTesiHuHA. - DeKTpOH.TEKCTOBBIC, Tpad. naH. (581 KO). - Bo-
porex : ®I'BOY BO "BopoHexckuil rocyaapCcTBEHHBIM TEXHUUECKUH YHUBEPCUTET'",
2016. - 1 ¢aiin. - 00-00.

ITocToSIHHBII 3J1eKTPUYECKNH TOK [DJIEKTPOHHBIN pecypc] : METOINYECKUE YKa3aHUs K
MPAKTUYECKUM 3aHATUSIM O AUCHUIUIMHE "®Pu3nka" 715 CTYJEHTOB BCEX TEXHUYECKUX
HaMpaBJIeHUH U cenuagbHocTel ouHoi Gopmbl 00yuenus / PI'BOY BO "Boponex.roc.
TexH. yH-T", kad. ¢pusuku ; cocT. : H. B. AranuroBa, A. B. Byrakos. - Boponex : Bopo-
HEXKCKUN TOCYIapCTBEHHBINA TEXHUUECKUH yHUBepcuTtet, 2018. - 52 c. : wi. - bubnuorp.: 5
Ha3B.

MeTtoauyeckue yKkazaHusi K NIPAKTHYCCKHM 3aHATHSM 10 TeMe "'JieKTpocTaTuka'
JUCHUIUIMHBI ""Du3uka' Ui CTyIeHTOB BCeX TEXHUYECKHX HANPABJIEHU U CIIeH-
aJbHOCTel 04HOIl popmbl 00yuenus [DnexTponHbli pecype] / PI'BOY BO "Bopo-
HEeX.Toc. TexH. YH-T", Kad. ¢usukwu ; coct. : H. B. AranutoBa, A. B. byrakos. - BopoHex :
Boponesxckuii rocynapcTBeHHBINH TeXHUUECKUH yHUBepcutet, 2018. - 49 c. : ui. - bu6-
JIMOTP.: 5 Ha3B.

MeToanyeckue yKa3aHusl K TEOPeTHYECKHM U MPAKTHYECKUM MaTepHajaM Mo Teme
"Unrepdepenuns cBera' 1 CTYIEHTOB BCeX TEXHUYECKHUX HANIPABJIEHUN U CIIeL M-
aJbHOCTel 04HOIl popmbl 00yuenus [DnexTponHslil pecype] / PI'BOY BO "Bopo-
HEeX.Toc. TexH. YH-T", Kad. ¢usukwu ; coct. : H. B. AranutoBa, A. B. byrakos. - BopoHex :
Boponesxckuii rocynapcTBeHHBINH TeXHUUECKUH yHUBepcutet, 2018. - 49 c. : ui. - bu6-
JIMOTp.: C. 8 Ha3B.

8.1.20

8.1.21

8.1.22

8.1.23

8.1.24

8.2. IlepeyeHb HHMPOPMALMOHHBIX TEXHOJOIHI, HCHOJb3yeMbIX INPH OCYIIEeCTBJIEHUH
o0pa3oBaTeILHOI0 MpoLecca Mo JAMCHUILIMHE (MOAYJ/I0), BKJIKWYasl IepeYeHb JHMLIEH3MOHHOIO
NMPOrpaMMHOr0 olecrmeyeHHusl, PecypcoB HH(OPMANMUOHHOIO-TEJIEKOMMYHUKAIIMOHHON CeTH
«/HTepHET», COBpPEeMEHHBIX MNPO(PecCHOHAIBHBIX 0a3 JaHHBIX M  HH(POPMANMOHHBIX
CIPABOYHBIX CHCTEM

JIeKTpOHHasi HH(opmannoHHasi o0pa3oBarenabHas cpena BI'TY, kox nocryna:
http://eios.vorstu.ru/

IIporpaMmmHoe o0ecrieyeHne KOMIIBIOTEPOB IS CAMOCTOSITEILHOM U Ay IMTOPHOI PadoThI:
— OmnepauuoHHble cucteMsl cemerictea MS Windows;
— Ilaker nporpamm cemeiictBa MS Office;
— Ilaker oducubix mporpamm Open Office;
— IIporpamma mpocmoTtpa ¢aiinoB Djview;
— TlIporpamma npocmortpa (aiinos ¢popmara pdf Acrobat Reader;
— MHWurepuer-6paysepsr Mozilla Firefox, Google Chrome.

HCHOJIIByEMLIB 3JICKTPOHHBIC 0HOJIMOTEeUYHbIE CHCTEMBI.

—  Moayns kauroodecneuennoctd AUBC «MAPK SQL», kon nocryna:
http://bibl.cchgeu.ru/provision/struct/;



http://eios.vorstu.ru/
http://bibl.cchgeu.ru/provision/struct/

YHuBepcuTeTcKas 6ubnmoTeka oHaiH, Ko gocryma: http://biblioclub.ru/;

OBbC UsnarensctBa «JIAHbY, koa moctyma http://e.lanbook.com/;

3BC IPRbooks, xox moctyma: http://www.iprbookshop.ru;

Hay4Has syekTponHas oubanoreka eLIBRARY.RU, kox mocryma: http://elibrary.ru/.

HNHpopmManoHHBIE CIPABOYHbIC CUCTEMbI:

nopraindeaepatbHbIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB BBICIIEr0 00pa30BaHMs,
Koj goctyma http://fgosvo.ru;

eIMHOE OKHO JIOCTYIa K 00pa3oBaTelbHBIM pecypcam, Ko poctyna http://window.edu.ru/;
OTKPBITBIN 00pazoBaTenbHbIil pecypc HUSIY MU®DU, kox mocryma http://online.mephi.ru/;
OTKpBITOE 00pa3oBaHue, Ko AocTyma: https://openedu.ru/;

busnueckuii ”HPOPMAIMOHHBIN TTOpTa, Ko goctyma: http://phys-portal.ru/index.html

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

Cnenmnanu3upoBaHHble JIEKIMOHHbIE AyIUTOPHHU, OCHALICHHbIC 000PYIOBAHUEM IS JIEKIIMOHHBIX
JEMOHCTPAIIMIA U IPOEKTOPOM, CTAIMOHAPHBIM SKpaHOM (y4eOHBIE KOpITyca, PacIIONIOKEHHBIE IO ape-
cam: MockoBckuit iip., 14, MockoBckuit mip., 179)

Y4eOHble 1a00paTOpHH, OCHALIIEHHbIE HE00X0UMBIM 000PY/10BAHUEM:

= JlaGopaTopus “MexaHUKH U MOJIEKYJIsipHO# ¢u3uku”, ayn. 320 (yueOHBIHA
KOPIIYC, pacloJIOKEHHBIN 110 aapecy:MockoBckuii np., 14):
OQIITUCTUYECKUIA MAsITHUK C HAOOPOM TIYJIb;
MairHa ATBYJa;
YCTaHOBKa ISl ONPEIeICHHs] YIPYTUX XapaKTepPUCTUK MaTEepPHalIOB;
YCTaHOBKa JUISICCIIEOBAHNUE JBUKEHHSI TEJ B )KUIKOCTSIX;
TpUDWIAPHBIN MTOJBEC C HAOOPOM JIMCKOB;
MasTHUK MakcBela;
THPOCKOTI;
¢busnveckuil ¥ ynpyruii MassTHUKU;
3BYKOBBIE T€HEPATOPHI;
CTCHJIbI JIJISl BBIITOJIHEHUS JTa00paTOPHOTO MPAKTUKYMa TI0 MOJISKYIISIPHON (PU3UKE U TEPMOAHHA-
MUKE;
crielaan3upoBaHHasi Me0elb, KilacCcHas 10CKa

= JlaGopaTopus “JJjieKTPOMArHeTH3Ma M BOJTHOBOM oNTUKU”, ayn. 326 (y4eO-
HBIM KOPILYC, pacIloyIOKEHHBIH 10 aapecy:MockoBckui mp., 14):
CTEH/ JUIsl U3MEPEHHUS TOKA 3apsIIKK/pa3psiiKi KOHIEHCATOPa;
moctuk CoTu;
CTEH/IbI ISl UCCIIEJOBAHUS ITapaMETPOB IPOCTENIINX IEKTPUUECKUX LIETeH;
MarHeTpoH;
COJICHOMJI;
Ha0op KaTylleKk MHIYKTUBHOCTH;
ocruiorpag;
CTEH/IbI /111 HCCIIEOBAHUS SJICKTPOMArHUTHBIX KOJICOaHUH;
ycTaHOBKa JuI HabmoaeHus koner HproToHa;
MCTOYHUKHU CBeTa, HA0Op AU(PaKIIMOHHBIX PEIIETOK, ONTHYECKAs! CKaMbsl, OJISPU3ATOPHL;
CIeMaIU3UpPOBaHHAs MeOellb, KTacCHas J0CKa

= JlabopaTopusi «KBaHTOBOW ONTHUKHU M (PU3UKH TBEPAOIroO Teaa», aya. 319
(Y4eOHBII KOpIYC, pacroyIoKEeHHBIN 10 aapecy:MOCKOBCKHI 1p., 14):


http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/
http://phys-portal.ru/index.html

—  Onrtnuecknit mupometp OIITINP-09 nns sxcniepuMenTanbHO#M poBepku 3akoHa CtedaHna-
Bonsimana.

— YHuBepCalbHBI MOHOXPOMATOP JJIS U3Y4YEHUs CIIEKTPa BOAOPOAa

— YcraHoBka ais usydenus onsita Opanka-I'epua.

— VYcranoBka s u3ydenus spdexra Xoia.

— YcTaHOBKa JUIsl U3y4EHUS BBITPSMIISIFOIIMX CBOMCTB MOJIYIIPOBOIHUKOBBIX TUOJIOB.

— VYcraHoBka as u3y4eHus (HOTONPOBOIUMOCTH B MOIYITPOBOIHUKAX.

— VYcraHOBKa 715 U3Y4YE€HUS SIBJICHUS HCITYCKAHUS CBETA B MOJIYITPOBOIHHUKAX.

— YcraHOBKa 15 U3Y4EHUS PaIMOAKTUBHOCTH.

— YcraHoBKa 1 U3MEPEHHUsI oTJIomeHus oeta-dactuil. 10.

—  Ocuunorpad omHokananbHbii 25000

JucnieiHblii Kjacc, OCHAIIEHHBIH KOMITBIOTEpaMH ¢ HEOOXOIMMBIM ITPOTPAMMHBIM O00ECTICUeHUEM ay/I.
324, 322 (y4eOHbII KOPIYC, pacO0KEHHBIN 10 aapecy: MockoBckwii ip., 14)

AyIUTOPHH /Il IPOBEAeHUs NPAKTHYECKUX 3aHATHH (YueOHbIC KOpITyca, PacloIoKEHHbIE 110 aJpe-
cam: MockoBckuii 11p., 14 u MockoBckwii np., 179)

ITomemenns 1Jisi caMOCTOSATEILHOM PadOThHI CTY/ACHTOB!
— ayna. 324 (y4eOHBIi KOPITYC, pacIOI0KEHHBIN 110 aapecy: MoCKOBCKHi mp., 14);
— OuOmMoTeuHsIi 31 (y4eOHBIN KOPITYC, PAacIIOI0KEHHBIN 10 aapecy: MocKoBCKuHi mp., 14, 1
3TaX);
—  YUTaIbHBIN 3aI1 (Y4eOHBIH KOPITYC, PacIoIOKEHHBIH 10 aapecy: MockoBekwii mip., 14, aya. 203)

IMomMemenus 1Jis1 XpaHeHHs M 00CTy:KMBAaHUA 000opyAoBaHus: ay. 316 (yueOHbII KOpITyC, pacoio-
YKEHHBIHN 10 agpecy: MOCKOBCKUH TIp., 14)

OobopynoBaHue il HATYPHBIX JEKIMOHHBIX IEMOHCTPALUIA:
— 3aKOH COXpaHEHHUs UMITyJIbCa
— Ckambs JKykoBckoro
— Mastauk Makcemia
— T'mpockon
— Mopenbs MOMEHTA CHJIBl OTHOCUTENFHO TOYKH U OCH
— TlpuGop A AEMOHCTPAIMK TAa30BBIX 3aKOHOB
— DnektpodopHas MalrmHa
— Monens cTostuel BOJTHEI
— HaGop onbiTOB 10 nHTEphEpPEHITUN CBETA
— HabGop onwiToB 110 AMdpakiuy cBeTa
— HaGop onbITOB MO MONIPU3ALUU CBETA
— Mognenb nosisspu30BaHHOTO CBETA
— Hab6op o ¢uroopecteHmu
— Kamepa Bunbcona

10. METOAUYECKHUE YKA3AHUSA JJI51 OBYYAIOIUXCSA
11O OCBOEHMIO TN CHHUIIJIMHBI

[To mucuurmnae «PU3MKe» YUTAIOTCA JEKIHH, TPOBOIATCS MPAKTHUECKUE U Ta0OpaTOPHbIEC 3aHs-
THS.

OCHOBOI M3y4YeHHUs TUCIHIUIMHBI SBISIOTCS JIEKLIUU, HA KOTOPBIX M3JIAaraloTcsi Hauboiee cyIe-
CTBEHHBIE U TPYJIHbIE BOIIPOCHI, a TAKXKE BOIPOCHI, HE HAIIEIINE OTpaKeHUs B y4eOHOIl uTeparype.

[IpakTUyeckue 3aHATHS HANpPaBJICHbI HA MPHOOPETEHNUE MPAKTUUYECKUX HABBIKOB PEIICHUS 3a/1ay.
3aHATUSA OPOBOJATCSA MyTEM PELICHUS] KOHKPETHBIX PUMEPOB 33a4 B ayJUTOpUU. PaccmaTpuBaroTcs
OCHOBHBIE THUIIBI 33/1a4 U METOJAUKH UX PELICHUH.



JlabopaTopupie pabOTHI HaMpaBIICHB HA TPHOOPETCHUE HABBIKOB MPOBEACHUS (HHU3MIECKOTO DKC-
NepuMeHTa, 00pabOTKU Pe3yIbTaTOB, OIIEHKH MOTPEUTHOCTH u3MepeHuid. Ha 3anarusx mabopaTopHoro
MPAaKTHKyMa UET MPaKTHYSCKH WHIANBHyaTbHAs Pad0Ta C KAKABIM CTyIeHTOM. CTYACHTHI OTy4YaroT
HKCIEPUMEHTAIbHBIC MOATBEPKIACHUS H3ydaeMbIX (PU3MUecKuX 3akoHOB. OOCYKIAIOTCS U aHAIU3U-
PYIOTCS TIOTYYEeHHBIC Pe3yJIbTaThl. B psifie cirydaeB mpoBOISATCS HCCIIEOBaHUS (U3NICCKUX SIBICHHUH C
UCTOJIb30BAHUEM KOMIBIOTEPHOTO MojenupoBaHus. Ilepen BeimonHeHHEM pabOThI MpOBepsieTCs To-
TOBHOCTbH CTYJICHTA K €€ BBITIOJHEHUIO, a Mociie 0pOopMIICHHUS paOOTHI IIPOBOJANUTCS €€ 3allHTa.

Bosbiioe 3HaueHue Mo 3aKpeIUICHUIO M COBEPUICHCTBOBAHMIO 3HAHUI MMEET CaMOCTOSTEIbHAs
pabota cryneHToB. MHpOpManuio 0 BceX BUAAX CAMOCTOSTEIBHOW pabOTHI CTYACHTHI MOJYYalOT Ha
3aHSATHUSIX.

KonTpons ycBoeHHsI MaTepHaia TUCHMIUIMHBI OCYIIECTBISETCS C MOMOIIBIO TECTOB, KOHTPOJIb-
HBIX paboT, YCTHOU Oece Ibl U UTOTOBOT'O TECTa Ha DK3aMEHE.

OcBoeHme TUCHUIIMHBI OIICHUBACTCS HA 3a4€Te UITH SK3aMEHe.

Buabl 1eaTeIbHOCTH CTyJAC€HTA HA PA3JUYHBIX 3Tanax 1€eATeJIbHOCTH
NnpeacraBjJc¢HbI B Tadaume

Bun yaeOHBIX 3aHATHIA JleaTenbHOCTh CTy/IeHTa

Jlexuus Hanucanne koHCmekTa JEKIUH: KPAaTKO, CXEMATUYHO, IOCIEI0BATEIIHHO
(bUKCUPOBaTh OCHOBHBIE TOJIOKEHHS, BBIBOJBI, (POPMYIHPOBKH, 0000IIIEC-
HUS; TIOMEUYaTh Ba)KHBIE MBICIIH, BBIICTSATH KIIIOYEBBIC CIIOBA, TEPMHUHBI.
[IpoBepka TEpMUHOB, MOHSTHUWA C TMOMOIIBI SHUIMKIONEIUN, CIOBapeH,
CIIPaBOYHHMKOB C BBIMICHIBAHUEM TOJIKOBaHUU B TeTpaab. OO03HaUCHHE BO-
MIPOCOB, TEPMUHOB, MaTepHala, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, OUCK OT-
BETOB B pEKOMEHayeMoM nuTeparype. Eciau camocTodTeNnbHO HE ynaercs
pazobparbcsi B MaTepualie, HeooXoaumMo chOpMYITUPOBATh BOIIPOC U 3a7aTh
MpernoaBaTeNlio Ha JICKIIMH, Ha MPAKTUYECKOM, JTa00paTOPHOM 3aHATUH
WJIM Ha KOHCYJIbTAIUH.

[IpakTnueckoe PaboTa ¢ KOHCIIEKTOM JIEKIMH, MOATOTOBKA OTBETOB K KOHTPOJIbHBIM BO-
3austue mpocaMm, U3y4eHHe peKOMEeHayeMoi Jureparypbl. Pa3bop 3amau, paccMoT-
pPEHHBIX B y4eOHOU aynuTopuu. Pemenue 3a1a4 y JOCKM M Ha CBOeM pabo-

YyeM MECTE.

JlaGopaTtopHnas pabota |JlabopaTopHble paOOThI MO3BOJIAIOT HAYUYUTHCS MPUMEHITh TEOPETUUECKHE
3HaHUS, NOJTYYEHHBIEC HA JIEKIUHN M(UIH) IPH PEUICHUH KOHKPETHBIX 3aJ1ad.
YroOsl HanboIee parOHATIBHO M ITOJHO HMCIOIh30BaTh BCE BO3MOXKHOCTH
1a00paTOPHBIX AJIS MOATOTOBKM K HUM HEOOXOIMMO: CIEIyeT pa3o0parh
JICKIHIO TI0 COOTBETCTBYIOUIEH TEMeE, 03HAKOMHTBHCS C COOTBETCTBYIOLINM
paszznenoM ydueOHMKa, MpopaboTaTh JOMOJHUTENBHYIO TUTEPATypy U UCTOY-
HUKH, TIOATOTOBUTh KOHCHEKT M MOJATOTOBHUTHCS K TONYYCHHS JIONyCKa K
BBINOJIHEHUIO Pa0OTHI 110 rpaduky. YeTko cobmonaTh rpauk BHITOTHEHUS
J1a00paTOPHBIX padoT.

CamocrosarenbHas pabora|CamocTosTenbHast padoTa CTYACHTOB CIIOCOOCTBYET TIyOOKOMY YCBOEHUS
y4eOHOro mMarepuana U pa3BUTHIO HaBBIKOB caMooOpa3zoBaHus. CaMocTos-
TeNbHas paboTa MpeanoaraeT CiIeIyoue COCTaBIsAI0INeE:

- paboTa ¢ TekcTaMH: y4eOHHKAaMH, CIPAaBOYHUKAMHU, JOMOIHUTEIBHON JIN-
TepaTypoH, a TAKXKE U3y4CHUE KOHCIIEKTOB JICKIIWA;

- BBITNOJIHEHUE JIOMAIIHUX 3a/1aHuii;

- paboTa HaJl TeMaMU JIJIsl CAMOCTOSTEIBHOTO U3YUCHHUS;

- yyacTHe B paboTe CTyI€HYECKUX HayYHbIX KOH(MEPEHIN, OJMMIINAL;

- TOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

ITogroroBka k npoMexy- | OTOBUTBCS K NPOMEXKYTOYHOM aTTECTAlMU CIEIYET CHUCTEMATHYECKH, B




TOYHOM aTTecTallMy  |TeUyeHue Bcero cemectpa. MIHTeHcHBHasl MOArOTOBKA JOJKHA HA4yaThCs HE
MO3JIHEEe, YEM 3a MECSII-TIOJTOpa J0 MIPOMEKYTOUHOM artectaunu. Bo Bpe-
Msl CECCHMM MaKCUMaJIbHO 3¢ (EKTUBHO MCIOIB30BaTh BpeMsl JIJIsl TIOBTOpE-
HUS U CHCTEMAaTH3alluy MaTepuaa.




JIMCT PETUCTPAILIMY U3SMEHEHUI

Ne
1/

JlaTa BHECEHUSI W3-

IlepeueHb BHOCUMBIX U3MEHEHHU I N
MEHEeHHI

IToamwmck 3aBemyromniero kaden-
pO¥, OTBETCTBEHHOM 3a peann3a-
o OTTOIT




MHUHUCTEPCTBO HAYKH U BbICIIEI'O OBPA3OBAHUSI
POCCUUCKOU ®EJEPALINN

®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJILHOE VUPEXXJIEHUE BBICIIEI'O OBPABOBAHUS
«BOPOHEJXCKUM T'OCYJIAPCTBEHHBIU TEXHUYECKWI

YHUBEPCUTET»
YTBEPXJIAYO
Hexkan ®UTKD I'yces IL.1O.

31 aBrycra 2021 r.

PABOYASAIIPOTPAMMA
UCHUAILINHBI

HanpasJiienue moaroroBku 09.03.02 «adopManMmoHHbIe CHCTEMBI U TEXHOJIOTHN

Ipopuan: UudopmaimoHHbIC CHCTEMBI M TEXHOJIOTUH UG POBU3AIINAN

KBanudukanus BeImycKHUKA 6akanaBp

HopmaTuBHbIi nepuox 00y4yenus 4roxa

®opma 00y4eHUs OUHas

I'on Hauasa moarorosku 2019

ABTOpP IpOTrpamMMBbl Tpery6os U. M.

3aBenytromuii kadenpoit
[1)7€370:97 Typaesa T. JI.

PyxoBoaurens OITOIT SckeBuu O. T.

Boponex 2021



1.OEJIM U 3AJJAYUN AU CHUTIJIINHBI
1.1. eau AMCHMIIMHBI

— obecrnieuenne GpyHIAMEHTATBHOU (PU3NYECKON MOATOTOBKH, MMO3BOJISIONICH OyAylIMM CIIeIHaInCcTaM
OpUEHTHPOBATHCS B HAYYHO-TEXHMYECKON HHQOpPMAIMH, HCIOJIb30BaTh (U3MUECKHE MPUHIMIIBI U
3aKOHBI, a TAKXKE PE3yIbTaThl (PHU3NIECKUX OTKPHITHHA B TE€X OOJACTSIX TEXHHUKH, B KOTOPHIX OHU OYIyT
TPYIUTHCS;

— QopMupoBaHHE Yy CTYICHTOB OCHOB HAyYHOT'O MBINUICHHUS, B TOM YHCIE: MOHUMAHHUIO TPAHHII
MPUMEHUMOCTH (U3MUECKUX TMOHATHH W TEOpUl; YMEHHIO OLIEHWBAaTh CTENEHb JIOCTOBEPHOCTU
pEe3ylbTaTOB TEOPETHUECKUX W  IKCIEPUMEHTAIbHBIX HCCJIEIOBAHMUM;, YMEHHUIO IIJIJAHUPOBATh
¢bu3nueckuif W TEXHUYECKUH HKCIEPUMEHT U 00pabaTbiBaTh €ro pe3yjbTaThl C HCHOJIb30BAaHUEM
COBPEMEHHBIX METO/IOB.

1.2.3aga4u ocBOCHHUSA TUCIUIINHBI

— U3y4YEHUE 3aKOHOB OKPY>KAIOIIEro MUpa B UX B3aUMOCBSI3H;

— OCBOEHHUE OCHOBHBIX (PM3UYECKUX TEOPUiA, MO3BOJIAIONINX OMUCATh SIBJICHUS B MPUPOIE, U MPEIEIOB
MPUMEHUMOCTH 3THX TEOPH JJIsi PEHICHUS COBPEMEHHBIX U MEPCHEKTUBHBIX MPOPECCHOHATBHBIX 3a-
nad;

— O3HAKOMJICHUE CTYACHTOB C HCTOPHEH U JIOTHKOW Pa3BUTHUS (PU3HKU M OCHOBHBIX €€ OTKPBITHIA;

— W3y4YeHHE Ha3HAUYCHHUS M NPUHLHUIOB JEHCTBUS OCHOBHBIX (PU3WYECKUX MPUOOPOB, MpUOOpEeTeHHE
HABBIKOB Pa0OTHI C U3MEPUTEILHBIMH MPUOOPAMH ¥ HHCTPYMEHTAMU U MOCTAHOBKH (PH3UYECKUX IKC-
IIEPUMEHTOB;

— IpUOOpETeHNE HABBIKOB MOJCIUPOBAaHUSA (DU3MUYECKUX IPOILIECCOB W SBICHUM.

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnuminna «Pu3ukay OTHOCUTCS K JUCLMIUIMHAM 00sA3aTeabHOM YacTu 010ka B1.
3.IEPEYEHbB IIVTAHUPYEMBIX PE3VYJIbTATOB OBYUEHMUS 110 JUCIHUIIJIMHE

[Tponecc n3yuenus aucuumuinabl «dusnka» HamnpasieH Ha GOPMHUPOBAHUE CIEAYIOUINX KOMIIE-
TEHIIWN:
OIIK-1 CrocobeH NpUMEHSTh €CTECTBEHHO HAay4Hble U OOLEMH)KEHEPHbIE 3HAHMS, METO/bI MaTe-
MaTHYECKOTO aHaJN3a U MOJECIMPOBAHHS, TEOPETHIECKOTO U IKCIIEPHUMEHTAILHOTO HCCIIe-
JOBaHUS B MPO(HECCHOHATBEHOMN JIESTETbHOCTH
YK-1 CriocoGeH ocylIecTBIATh MOUCK, KPUTUUECKUI aHAJIU3 U CUHTE3 UH(OpMaluY, TPUMEHATh
CHCTEMHBIN TTOIXOJ JJIsl PEILICHUS TIOCTAaBICHHBIX 33/1a4.

Pe3yabTaThl 00yueHUs1, XapaKTepU3yOlIue

KoMnerennus
ChopMHUPOBAHHOCTH KOMIIETEHIIHU

3HATh TCXHHUKY 0e30IMacHOCTH Ipru HOpPOBCACHUU ISKCICPUMCHTA, TCOPHIO
OICHKHU MOTI'PCITHOCTHU I/ISMepCHI/Iﬁ

YMETD MMPOBOAUTH SKCIICPHUMCECHTAJILHBIC UCCIICAOBAHUA U 06pa6aTI)IBaTI) I10-
JIYYCHHBIC PC3YyJIbTAThI

YK-1

BJIa/IeTh OCHOBHBIMHU IIpUEMaMU O0OpaOOTKU M MPEJCTABICHUS MOTYYEHHBIX
JTaHHBIX

OIIK-1 3HATh PU3NYECKUE 3aKOHBI KIIACCUYECKON U PEISTUBUCTCKON MEXaHHUKHU;
MOJICKYJISIPHYIO (DU3HKY U TEPMOJHHAMHUKY; OCHOBHBIC (PU3UYCCKUE BEIH-
YUHBI ¥ 3aKOHBI SJIEKTPUUECTBA U MarHETU3Ma, JIEKTPOMAarHUTHYIO TEOPHUIO
MakcBenia; OCHOBHBIC 3aKOHBI KOJI€OaHUI U BOJIH, BOJHOBOM OITHKHU, OC-
HOBHbIE 3aKOHBI KBAaHTOBOI ONTHUKU U KBAHTOBOW MEXaHHUKH; JIEMEHTHI
aTOMHOM Qu3uKH, HDUZHUKH sIIpa U AIEMEHTAPHBIX YACTHI], COBPEMEHHYIO (hH-




3UYECKYIO0 KapTHUHY MUpa

yYMeTb aHaJU3UPOBATh U OMUCHIBATh (PU3HUECKUE SIBICHUS U MPOLIECCHI;
MPUMEHSTH (PU3NUECKHE 3aKOHBI JJIsl PEIICHUS] PU3NYECKUX 3a/1aY;

BJAa€Th OCHOBHEIMU MCTOJaMHU PCIICHUA (bHSI/I‘IeCKI/IX 3aga4

4. OFBbEM /IUCIUIIJIMHBI
OO0m1ast TpyJ0€MKOCTh AUCIUIUTHHBI «DU3KKa» COCTaBIsET 7 3.€.
Pacrnipenenenue TpyJ0eMKOCTH AUCHIUIUIMHBI TIO BUJAM 3aHSATHI

OuHnasi popMmao OyueHus

. Bcero CemecTpbl

Bunsl yueOHoI paboThI 4ACOR 1 >
AyIuTOpPHBIE 3aHATHS (BCEro) 108 54 54
B TOoM unce:
Jlexiuu 36 18 18
[Tpaktnueckue 3austus (113) 36 18 18
JlaboparopHubie paboTsI (JIP) 36 18 18
CamocTosiTesibHas padoTa 144 54 90
Buner MPOME3Y TOUHOM aTTECTALYIH - 334ET, 3a4eT ¢ 3au 3440
OIICHKOU
OO61mas TpyA0eMKOCTb:
aKaJeMAYECKUE YacChl 252 108 144
3ay4.el. 7 3 4

5.COJIEP’)KAHUE JUCLUILIMHBI (MOJLYJIST)

5.1. Conep:xanue pa3aejioB JUCHUIUVIMHBI M pacnpeieieHle TPYJI0eMKOCTH 10 BUAaM 3a-
HATHH
Ounasi gopma 06y4eHust

Bce-
Neo | HaumenoBanue [Tpaxk | JIad.
Conepsxanue pasjaena Jlexn CPC| ro,
/1 TEMBbI 3aH. | 3aH.
yac
1 |®Puznyeckue Kunemartnka MarepuaibHOM TOUKH U a0CO-
OCHOBBI JIOTHO TBEPJAOIO TEna.
MEXAHUKH JlnHamuKa MaTepruagbHOW TOYKHU U MIOCTyMa-

TEJIbHOTO JABWKEHMS TBeporo tena. Camo-
cmosimenbHo. HEMHEPLUATBHBIE CUCTEMBI OT-
cyeTa, CUJIbI MHEPIUH. 6 6 6 18 36
Mexanunueckas paboTa U SHEpPrusl.
JluHaMuKa BpamaTeJIbHOTO JIBHKESHUS TBEP-
noro Tena. MexaHnuka ynpyrux Tei. MexaHu-
Ka )xuakoctell u razoB. CamocmosmenvHho:
OCHOBBI PEJISITUBUCTCKONW MEXAHUKH.

2 |Mexanunueckue |KuHemaruka v JMHaMUKAa TapMOHHYECKUX

KoJIeOaHus U KoJieOaHuit (COOCTBEHHBIE, 3aTyXalOIIHE, BbI-
BOJIHEL. HY’KJICHHBIE), MasiTHUKH.
CrnokeHrue TapMOHHYECKUX KOJICOAHUH. 6 6 6 18 | 36

MexaHUYeCKHE BOJIHBI. Y paBHEHHE Oerymiei
BOJIHBI. CTOsiune BOJIHBL. CamocmosamenbHo:
addekr [lomnepa B akyCTHKE.

3 [Monekynspnas |Pacnipenenenue MakcBesia MOJIEKY Ue-
®du3nka ¥ Tep- |aJbHOTO ra3a Mo CKOPOCTSIM U KUHETHUYECKUX




MOJMHaMHKa

sueprusiM. OcHoBHoe ypaBHenue MKT. Ca-
MocmosimenvHo: Ta30BbIE 3aKOHBI. Pacipene-
nenue bonbrmana.

SBnenus nepeHoca: AuQQy3us, TIIONPo-
BOJHOCTb M BHYTPEHHEE TPEHUE.
BuyTpennss sHeprus uaeansHoro raza. Pado-
Ta TEPMOJAMHAMMYECKON cucTembl. Konnye-
CTBO TEIUIOTHI.

Camocmosmenvro: TennoeMkocTs. Luknnye-
CKHE MPOLECCHl. DHTPONUS U €€ CTaTUCTHYe-
cKas uHTeprpeTanus. PeaabHble ra3bl, )KUI-
KOCTU U KPUCTAJUIBI.

DeKTpoMarHe-
TU3M

DJIeKTpUYECKOe TMOJIE B BAKYYME U €T0 Xapak-
tepucTuku. Teopema ['aycca u npuMeHeHue
ee IS pacyeTa MEeKTPOCTaTUYECKUX MOJEH.
OnexTpuyueckoe mnojue B qudektpuke. Iloms-
pU3aIHsL. DIEKTPOEMKOCTh YEAUHEHHOTO TIPO-
BOJIHUKA, KOHAECHCATOPA. DHEPIHsl CUCTEMBI
IpOBOAHUKOB. OOBbEMHAS MIIOTHOCTD JJIEK-
TPUYECKOTO TOJISL.

3aKOHBI IOCTOSIHHOTO TOKA. McTounnky mo-
CTOsiHHOTO ToKa. O0001IeHHbIN 3ak0H OMa U
3akoH JIxoyns-JIeHua (B MHTErpajabHOM 1
nuddepernuanbHol hopmax). MoIHOCT
toka. [IpaBuna Kupxroda.

MarHuTHOE 10JIe IPOBOJHHUKA C TOKOM.
3akoH buo—Casapa—1/Jlamiaca u ero npume-
HEHME K pacyeTy MarHuTHBIX noineil. Camo-
cmosamenvro: JIBUKEHNE 3apsSKEHHbIX Ya-
CTHIL B 3JIEKTPUYECKOM ¥ MarHUTHOM HOJISIX.
[puniun padote! yckoputeneit. dddexr
Xomna.

MarnutHoe nosne B Bemectse. [lapa-, nna- n
(beppoMarHeTHKH.

OnexkTpoMarHuTHas HHAYKIus. CaMOMHAYK-
1usi. B3anMHas mHayKuus.

30

48

BonHosag ori-
THUKA ¥ KBAHTO-
Basj OIITHKA

WuTepdepentms u qudpaxmus cera. [oms-
pusanus ceeta. [loryomenue u aucnepcust
CBeTA.

Camocmosmenvro: InTepdepoMeTpsl.
TemoBoe n3nydenne. CoexTp U 3aKOHbI U3-
JTy4eHus: abCOOTHO YepHoro tena. Gopmyina
[Inanka.

Buemnuit poroaddekt. 3akonsl CToneTosa.
VYpaBrHenue DifHmTelHa U1t GoTodPdeKTa.
Camocmosmenvro:2d ekt Komnrona. Jlas-
neHne ceetra. KopiyckynsipHO-BOJTHOBOM ay-
QJIN3M CBETA.

30

48

DneMeHTHl (-
3UKH aTOMa "
aTOMHOTO si/Ipa

[Toctynatel bopa. OnbiT @panka—I epua.
CamocmosamenbHo: IMIUPUUECKUE 3aKOHO-
MEpPHOCTH B aTOMHBIX criekTpax. Popmyiia
Bbanbmepa.

KBaHTOBO-MeXaHUYeCKasi MOJEIb aTOMa BO-
nopojia. MaruuTHbIM MOMeHT atroMa. CIIuH

30

48




AJeKTpoHA. TOHKas CTPYKTYpa CIEKTPATbHBIX
JIMHUM.

Camocmosmenvro: Iddekt 3eemana.
MmuoroanexktponHslie atoMsl. [Tpunmun [1ay-
mu. Tlopsiok 3armoTHEHUs HIEKTPOHHBIX
obonouek. [leproauueckas cucreMa XuMuye-
ckux anemenToB JI.W. Menneneena. Pentre-
HOBCKHE JTy4H. CIUIOITHOM CIIEKTpP U Xapak-
TEPUCTUYECKOE U3ITyUECHHUE.
Camocmosmenvro:3akoH Moznu. Dddekr
Oxe. Monekynsipabie criekTpbl. KomOuHaim-
OHHOE paccesiHue. KBaHTOBBIE ONITUYECKHE
TEHEPATOPHI.

OmnsiTe Pesepdopaa no paccesnuto anbda-
yacTull. SnepHas Mmoaens atoma. Coctas u
XapaKkTEPUCTUKU aTOMHOTO sigpa. CBOMCTBA U
OOMEHHBIN XapakTep SACPHBIX CHII. DHEPrus
cesa3u. Jlepext macc. KanenpHas, o6omoved-
Hasi ¥ 0000IICHHAs MOJIETIh SI/Ipa.
EcTecTBeHHAst M HCKYyCCTBEHHAsl PalOAKTUB-
HOCTb. BU/IbI paIlHOaKTUBHOTO U3ITyUYEHUSI.
SnepHble peakiu. 3aKOHbI COXpPAaHEHUS B
siiepHbIX peakuusx. [lenenue saep. Cunres
anep

CamocmosamenvHo: METOJIbl pETUCTPALU pa-
JMOAKTUBHOT'O U3JTYyUYEHUS

OO01mue CBOMCTBA U XapaKTEPUCTUKH YJICMEH-
TapHbIX yacTul. OyHIaMeHTaIbHbl B3aUMO-
neiictBus. Kimaccuduxarus sneMeHTapHbIX
yacTull. KBapkoBasi CTpyKTypa apOHOB.

Hroro| 36 36 36 | 144 | 252

S2ITEPEYEHD JIABOPATOPHBIX PABOT

Nel.0 «Pacyer norpemHocTeil mpu U3MEPEeHUH 00bEMa IIHITUHIPA»

Ne 1.1. «Onpenenenue yckopeHust CBOOOHOTO MaICHUs Ha MallIiHEe ATBY/1a»

Ne 1.2 «Onpenenenre Moy CABUTA CTATBHON MPOBOJIOKKA METOJIOM KPYTHIBHBIX KOJIEOAHUI

Ne 1.3 «Onpenenenne MOMEHTa HHEPIIMA METOJIOM TPUDMIIIPHOTO TTOIBECAY

Nel 4. «3mepeHrie MOMEHTA HHEPLMM METAJUINYECKUX KOJIEL IPU MOMOIIM MasiTHUKa MakcBesuia»

Ne 1.5 «Onpenenenue MOMEHTa HHEPIIMH KPECTOOOPA3HOTO MasTHUKAY

Ne 1.6 «Onpenenenre CKOPOCTH MOJIETA MU C TOMOIIBI0 OATUCTHYECKOTO MasSTHUKA)

Nel.8 «Onpenenenue yriioBoi CKOPOCTH NPEIIECCUH K MOMEHTA UHEPIIMU TUPOCKOTIA»

Nel.10 «Onpenenenne IMHAMUYECKON BA3KOCTH JKUJKOCTA MeTOoAOM CTOKCa»

Ne 1.11 «MccnenoBanue 3aKOHOB KOJIeOATEIHHOTO NBMXKCHHS (DU3MYECKOTO MasSTHUKA M OINpPEACIICHHUE
YCKOpEHUs: CBOOOTHOTO TaICHUSDY

Ne 1.12 «Onpenenenue ycKOpeHHUs: CBOOOAHOTO MAACHHUS C MOMOIIBIO 0OOPOTHOTO M MaTeMaTUYECKOTO
MasITHUKOB

Ne 1.13 «Omnpenenenne NpUBENCHHONW IMHBI (U3MYECKOTO MAasTHUKA W YCKOPEHHUS CBOOOJHOTO
MaJICHUSD)

Ne 1.14 «M3yueHne pe30HAHCHBIX SBJICHHUH MPU KOJCOAHUAX TUIOCKOW TTPY>KUHBD)

Ne 1.15 «Onpenenenune ckopocTu 3ByKa B BO3IyX€ METOJIOM CTOSIYEN BOJIHBD)

Ne 1.16 «Onpenenenne CKOpOCTH 3ByKa METOJIOM cABUTA (azy

Ne 1.17 «Omnpenenenue koddduirenta BHyTPEHHETO TPEHUS BO3AyXa MPHU Pa3TUYHBIX TEMIIEPATyPax»»



Ne 1.18 «Omnpenenenue oTHOLIEHUE TEMJIOEMKOCTEN BO3AyXa IIPU MOCTOSIHHOM JaBJIEHUU U IOCTOSSHHOM
o0Beme»

Ne 1.19 «Onpenenenue yaenbHOM TEMIOTH KPUCTAIUIN3ALNUN U U3MEHEHUS SHTPOIINU IIPU OXJIaXKICHUU
0JIOBa»

Ne 1.20 «M3yuenue peanbroro raza (3¢ dext Jxoyns—Tomcona)»

No 2.1. «MogaenupoBaHU€E JIEKTPOCTATUYECKUX MOJICHD)

Ne 2.2 «Onpenenenne EMKOCTH KOHAEHCATOPOB MTOCPEACTBOM U3MEPEHUS TOKA pa3psaa»

No 2.3 «Onpenenenne EMKOCTH KOHIEHCATOPOB MOCTUKOM COTH»

Ne 2.4 «Onpenenenue 3/]C ucTOUYHUKA METOJJOM KOMIIEHCALIUM»

No 2.5 «MI3Mepenne conpoTUBIEHUS MPOBOIHUKOB MOCTUKOM Y UTCTOHA

Ne 2.6 «Mzyuenue 0600mEnHOro 3akona OMa U U3MEepeHHe MIEKTPOABIIKYIIECH CHUITBI METOJIOM KOMIICH-
cauumn»

Ne 2.8 «Onpenenenne oTHOLIEHNUS 3apsaa dJIEKTPOHA K €70 Macce ¢ IOMOIIbIO MAarHETPOHA

No 2.9 «M3yyeHne MarHUuTHBIX MOJIEH, CO3/1aBAEMbIX BJIOJIb OCH JJIMHHOW M KOPOTKOM KaTYIIIEK»
Ne 2.10 «I3yueHue siBlieHUs] B3AUMHOW WHTYKLIIAK»

Ne 2.11 «CHsiTHe KpUBOM HAMarHWYMBAHUSA U TIETIIU THCTEPE3NCa C IIOMOIIBIO ocImuIorpaday
Ne 2.12 «Omnpenenenue Touku Kiopu gpeppomarueTuxar

Ne 2.14 «MccnenoBanue 3aTyXaronux dJIEKTPOMArHUTHBIX KOJICOaHMID)

Ne 2.15 «/3y4yeHue BbIHYKICHHBIX 3JIEKTPOMAarHUTHBIX KOJICOaHUII»

Ne 2.20 «3yuenue sBinenust uHTepdepeHnu MeTo oM Kosterr HproToHay

Ne 2.21 «M3yuyenue siBinenus: 1upakiiuy Ha peIIeTKe

No 2.22 «M3yuenue nonsipuzoBaHHOTO cBeTa. [IpoBepka 3akona Maimoca

Ne3.1 «Onpenenenue Temneparypbl ONTHYECKUM THPOMETPOM»

Ne3.2 «MccnenoBanue BHemHeTo GhoTodhderTar

Ne3.3 «MccnenoBanue GpoTolneMeHTa»

No3.4 «M3y4enue cniekTpa aToMa BOJAOPOAa»

Ne3.5 «OnpiT @panka u ['epuar

Ne4.5 «JIndpaxiys MUKPOYACTHUIL HA TSI

Ne4.6 «IIpoxoxaeHrne MUKpOYacTHUI] Yepe3 MOTEHINATbHBIN Oapbep»

No3.4 «M3y4yenue cniekTpa aToMa BOJAOPOAa»

Ne3.5 «OnpiT @panka u ['epuay

Ne3.16 «MccnenoBanue NOTJIOMEHHS [3- YACTHUIL B pa3IMYHBIX MaTepUaIax»

Ne3.17 «Onpenenenue AIUHBI TpoOera o- YaCTUIl B BO3IAYXE»

Ne3.18 «Omnpenenenne MHTEHCUBHOCTH MTOTOKA YaCTUIL] PaAMOAKTUBHOTO U3TYUECHHSD)

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHbBIX PABOT

BcooTBeTcTBHNCYYEOHBIMILIIAHOMOCBOEHUEIUCIIUIIINHBIHETIPE 1y CMAaTPHUBA-
€TBBINIOJTHEHUEKYPCOBBIX paboT. CTyAeHTHl OYHOH (HOpMBI 00YUYEHHS BBIOIHSIIOT KOHTPOJIbHBIE paObOTHI
B PaMKax CaMOCTOSITETIbHON pabOThI.

[IpumepHas TemMaTnka KOHTPOJIBHBIX PadOT.
K.p.Nel ®usnyeckre 0CHOBbI MEXaHUKHU

K.p.Ne2 MonekynsipHas pusnka u TepMOIUHAMUKA
K.p.Ne3 DnektpocraTuka

K.p.Ne4 Dnextpomarueruzm

K.p.NeS5 KBaHTOoBasi MexaHuka

K.p. Ne6 Snepnas puznxa

7. OHEHOYHBIE MATEPHUAJIBI JIUIA ITPOBEAEHUSA TEKYIIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXKYTOYHOM ATTECTAIIAU 11O UTOT'AM
OCBOEHMAA JUCHUIIVINHBI



7.1. Onucanne nNokasaresieil 1 KpUTEPHEB OLICHNBAHUS KOMIIETEHIMI HA Pa3IHYHbBIX 3TANAX HX
(opMupoBaHus, ONHCAHUE KA OLlCHNBAHUSA

7.1.1. DTan TeKymero KOHTPOJst

PCB}’HBTaTBI TEKYIIETO KOHTPOJIA 3HAaHUM ¥ MEKCECCHOHHOM arrecTaguu OLICHUBAIOTCsA IIO CJIC-

I[}’IOH_Ieﬁ CUCTEMCE:. «aTTCCTOBAH», «HC aTTCCTOBAH».

Pe3yabTaThl 00yueHus1, Xapak-
Komme- TepU3yolue Kpurtepun
PH3YIOHI putep ATTecTOBaH He aTTecTroBan
TeHUsi | cOPMUPOBAHHOCTH KOMIIe- OlLleHUBAHMS
TeHIIUH
OIIK-1 |3naTth ¢usnyeckue 3akoHBI Kiac- |Tect Beinonaenue B tecre menee
CHUYECKOM U PEJISITUBUCTCKOM Me- tecta Ha 40-100%  [40% npaBuib-
XaHHUKHU; MOJICKYJIIPHYIO (PU3UKY HBIX OTBETOB
U TEPMOJUHAMUKY; OCHOBHBIC Kontponbubie 3ama- [OtBer Ha 3-5 3ama- |Pemieno menee 3
(u3ndecKne BENMYMHBI U 3aKO- |HMs IS 3QLIUTHI Ja- |HUH BapMaHTa M3 5  |3amaHuii u3 5
HBI DJIEKTPUYECTBA U MAarHETH3- [GOpaTOpHEIX paboT
Ma, SJICKTPOMarouTHYyI0 TCOPUIO  |KoHTpOsIbHAS Pemienue koHTposb- (Pemenue koH-
MakcBesuia; OCHOBHBIC 3aKOHBI  [paGora HOI paboTHI HA YJI0- [TponBHOI pabo-
KoJIcOaHul U BOJIH, BOJTHOBOU BJIETBOPUTEIBHYIO ThI HA HEYJIO-
ONTHUKH; OCHOBHBIE 3aKOHBI OLICHKY BIIETBOPUTEIIb-
KBaHTOBOM ONTHKH U KBAHTOBOM HYIO OLIEHKY
MEXaHUKH; 3JIEMEHTBl aTOMHOU
¢bu3nky, QU3UKH A1pa U SJIEMEH-
TapHBIX YaCTHIL], COBPEMEHHYO
(bU3NIECKYIO KapTUHY MUPa
YMerhb aHaNIU3UPOBATH U OMUCHI- Brimonnenue tecra (B Tecte meHee
Tect o o
BaTh (hU3MUECKUE SBJICHUS U Ha 40-100% 40% npaBuiIb-
MIPOLIECCHI; MPUMEHSITH (Pr3uye- HBIX OTBETOB
CKH€ 3aKOHBI JIJIs1 pelIeHus hr3u- OrtBet Ha 3-5 3ama- |Pemeno menee 3
] KonTponbhbie 3ana- N -
YECKHX 3a/1ay4; HUW BapuaHTa u3 5 [3aganuii u3 5
HUS JIJIS 3a1UTHI Jia-
OOpaTOpHBIX paboT
Pemenne koHTpOIIB- (Pemenne kon-
KonTponbhas o .
pa6ora HO# pabOTHI HA yI0- [TpoJIbHOM pabo-
BJICTBOPUTEJIBHYIO  [THI HA HEYO-
OILICHKY BIJIETBOPUTEIb-
HYIO OIICHKY
Baanerb OCHOBHBIMH METOJAMU Brinonnenue B tecte menee
Tect o o
penieHus (PU3NIEeCKuX 3a7a49 tecta Ha 40-100%  |40% npaBuiib-
HbIX OTBETOB
OrtBet Ha 3-5 3ama- |Pemeno medee 3
KonTponbhbie 3ana- N -
HUU BapuaHTa u3 5 [3amaHuit u3 5
HUS JIJIS 3a1UTHI Jia-
OOpaTOpHBIX paboT
Pemenne koHTpOIIB- (Pemenne kon-
KonTposnbhas o .
pa6ora HO# pabOTHI HA yI0- [TpoJIbHOM pabo-
BJICTBOPUTEJIBHYIO  [THI Ha HEYO-
OILICHKY BIJIETBOPUTEIb-
HYIO OIICHKY
YK-1 3HATH TEXHUKY OE30MACHOCTH Tect Brimonnenue B Tecte Mmenee
IIpU NPOBEICHNUH IKCIIEPUMEHTA, tecta Ha 40-100%  |40% npaBuib-
TEOPHIO OLICHKU MOTPEUTHOCTH HbIX OTBETOB
U3MEpPEHUI KonTposbabie 3aga- |OtBer Ha 3-5 3ama- [Pemeno mMenee 3




HUS JJTS 321U THI JIa-
OOpaTOPHBIX pabOT

HUI BapuaHTa u3 5

3a1aHuM U3 5

TaJbHbIE HCCIIEOBaHUS U 00pa-
0aThIBaTh MOJTYUYEHHBIC PE3yIIbTa-
ThI

Ha 40-100%

KoHntposbHas Pemenne koHTpOIIB- (Pemenne kon-
pabota HOM paboThI HA Y0~ [TpobHOI pabo-
BIICTBOPUTEJIBHYIO  [THI Ha HEYIO-
OLICHKY BJIICTBOPUTEIIb-
HYIO OLEHKY
YMeThb IpOBOAUTH 3KCIIEPUMEH- Tecr Beimonuenue recra (B tecte meHee

40% npaBuiIb-
HBIX OTBETOB

KontponsHble 3ana-
HUS JUTSI 3aIUTHI JIa-
O6opaTtopHbIX paboT

OtBeT Ha 3-5 3a7a-
HUI BapuaHTa u3 5

Pemteno menee 3
3agaHud U3 5

Pemienne KOHTPOIIB-

Pemenue xoH-

00paboTKH U MpeICTaBICHUS

Tecta Ha 40-100%

KonTposnbhas o .
pa6ora HOM paboThI HA YJI0- [TponbHOI pabo-
BJICTBOPUTEJIBHYIO  [ThI HA HEYJO-
OILICHKY BIJIETBOPUTEIb-
HYIO OLICHKY
BuageTh OCHOBHBIMHU MPUEMaMU Tecr Brimonnenune B Tecte menee

40% npaBuiIb-

HOJIy‘IeHHI:IX JAaHHBIX HBIX OTBCTOB
Pemnreno menee 3

3aJaHul U3 5

OtBeTt Ha 3-5 3aga-

KonTposnbhbie 3ana- N
HUI BapuaHTa u3 5

HUS 715 3aIUATHI J1a-

OOpaTOpHBIX paboT
Pemenne koHTpOIIB- (Pemenne kon-
KonTponbhas o .
pa6ora HOM paboThI HA YJI0- [TpodbHOI pabo-
BJICTBOPUTENIbHYIO  |THI Ha HEYIO0-
OLIEHKY BJIETBOPUTEIIb-
HYIO OLEHKY
Pemenne koHTpOIIb- (Pemenue kou-
Kontponbnas N g
paGota HO# paOOTHI HA yI0- [TpoJIbHOM pabo-
BJICTBOPUTENIbHYIO  |ThI HA HEYO-
OLIEHKY BJIETBOPUTEIIb-

HYIO OIICHKY

7.1.2. dTan npoMeKyTOYHOr0 KOHTPOJISI 3HAHUH

Pe3ynbrartsl UTOrOBOrO NMPOMEKYTOYHOIO KOHTPOJISA 3HAHUHM OLICHUBAIOTCS IO CIELYIOLIEH CUCTe-
Me€: «OTIIMYHO»; «XOPOILO»; «YIAOBIETBOPUTEIBHO; «HEYAOBIECTBOPUTEIBHO)

Kom-
Pe3ynbTaThl 00y4eHusi, Xapakre- Ora. | Xop. | Yaosa. He-
ne- Kpurepun
pusyomme YIOBJI.
TeH- OLICHUBAHMSH
st c()OpMHPOBAHHOCTH KOMIIETEHIIUH
OIIK-1 | 3HaTh (u3NUecKue 3aKOHBI KIIACCH-
U(I) N Tect 10-12 7-9 4-6 Menee
YECKOM U PENIATUBUCTCKOM MEXaHU- 4
KM, MOJEKYJSpHYI0 (HU3UKy H Tep- 12 3apanuit

MOJIMHAMHUKY; OCHOBHBIC (u3HUe-
CKHE BEJIMYUHBI M 3aKOHBI DJIEK-
TPUYECTBA M MarHeTH3Ma, JJICKTPO-
MarHuTHYI0 TEOpHI0 MaKCBela;
OCHOBHEBIE 3aKOHBI KoOJ€OaHHI Hu




BOJIH, BOJTHOBOM ONTHKH, OCHOBHBIE
3aKOHBI KBAHTOBOHW OINTHKU M KBaH-
TOBOU MCXaHHKH, D3JICMCHTBI aTOM-
HOM (u3uku, QU3MKKM sapa U dJie-
MCHTApPHBIX 4YaCTHUL, COBPCMCHHYIO
(hU3UYECKYIO0 KApTUHY MUpa

METh aHAJIMU3UPOBATH U OIHUCHIBATH
y P Tect 10-12 | 7-9 4-6 | Menee
(bu3MYECKHE SBICHHS U MPOIECCHI; 4
MIIPUMCHATH q)mnqecm/le 3aKOHBI JJIs 12 3apanui
pemeHus GU3MYECKUX 3a7ad;
BJIAJIETh OCHOBHBIMH METOJAMHU pe-
a flami p Tect 10-12 | 7-9 4-6 | Menee
HIeHus (GU3NYECKUX 3a1a4 4
12 3amanmii
VII-1 3HaTh TEXHUKY OE€30MaCHOCTH IIpU
Y P Tect 10-12 | 7-9 4-6 | Menee
MPOBEICHUN DKCIIEPUMEHTA, TEOPHIO 4
OLIEHKH MOTPEMIHOCTH U3MEPEHMUI 12 3anannii
VYMeTh IPOBOAUTH SKCIIEPUMEHTAIb-
POBOZ p Tect 10-12 | 7-9 4-6 | Menee
HBIC WCCIICIOBaHUS U 00pabaThIBaTh 4
HOJTy9E€HHBIE PE3YIIHTATEI 12 3amannii
BrnageTs OCHOBHBIMM IIPUEMAMU
o P Tect 10-12 | 7-9 4-6 | Menee
00pabOTKHU U MPeICTaBICHUS 4
HOJTy9E€HHBIX JAHHBIX 12 3apanuii

7.2. llpuMepHBIil NepevYeHb OIEHOYHBIX CPeACTB (TUMOBbIE KOHTPOJIbHbIE 3aJaHUS WJIH Ma-
TepHuaJibl, He00X0AUMBbIE 1JI OLlEHKU 3HAHUI, YMEHHU i, HABBIKOB

7.2.1. IlpuMepHbBIA NepedeHb 3aaHNH Il OATOTOBKYU K TECTUPOBAHUIO

1. VkaxuTe xapakTep JBUKEHUS MaTEpUAIbHON TOYKH, €CJIU U3BECTHO, YTO HOPMAJIbHOE YCKOpe-
HUE an=const, a TAaHTeHIIUAJIbHOE yCKOopeHue a~0.

OTBET: paBHOMEPHOE JIBHXKEHHE 10 OKPYKHOCTH.

2. JIBukeHue Tena Ha MIOCKOCTH xOy ONMCHIBAETCS YpaBHEHUAM x=i-3 U y=10-2¢. Tlo kakoi
TPACKTOPHH ABUKETCS Teno? UeMy paBeH MOIyJib CKOPOCTH B HAYaJIbHBIA MOMEHT BPEMEHU ?
OtgeT: mo napabone; 5 m/c

3. Msu mMaccoit m, IBUrasch €O CKOPOCTBIO U,,a0COIIOTHO YIPYro yAapsieTcsi O CTEHKY MO yI-

JIOM oK ee MoBepXHocTH. OnpesienuTe, Kakoil HMITyJIbC IOIYYUT CTEHKA B pE3yJIbTaTe COyJapeHus?
Ortser: 2muy, sina

4. PaccuuTaiiTe MOMEHT MHEPILUU OJHOPOIHOTO CTEPKHsSI Macco 10 xr u juHOM 1 M OTHOCH-
TEJIBHO OCH, IPOXOSIIEH Ha paCCTOSIHUM 25 CM OT OJTHOTO €T0 KOHIIA.

Otsert: 1,46 kr-™m>.

5. Konebanust maTepuanbHON TOUKHM omnMchiBatoTcs ypaBHeHHeM x=0,02cos(2nt+0,257),m. 3anu-
IINTE ypaBHEHUE MIPOCKIINU YCKOPEHUS Ha 0Ch OX IS 3TOH TOYKH.
Otger:ax= - 0,08 -w’cos(2nt+0,25m), m/c?.

6. CpaBHHTE pabOTy HCATHHOIO Ta3a MPU PACIIMPEHUH U3 OJHOTO COCTOSIHHS B H30TCPMHUUCCKOM
1 aguabaTHOM mporieccax?
OtgeT: B n3orepmudeckom mpoiiecce ra3 coBepmuT 6ObIryto padoTy.

=

4,



7. SIBnsieTcst M AKBUIIOTEHIMAIBHONW IUIOCKOCTh CUMMETPUU S B MOJIE€ TOYEYHBIX 3apsioOB: a)
q1=q2=q; 6) qi=tq; q2=-q?

OrtBerT: a) HeT; 0) Aa.

8.JIBa OECKOHEUHO JUIMHHBIX MPSIMOJMHEHHBIX TPOBOJHHUKAC TMPO-

THUBOTIOJIOKHBIMA TOKaMu ([2=217)nexkar B IIIOCKOCTH, MEPHEHANKYIAPHON I, : I,

IUIOCKOCTU PHCYHKA. Ha KakoM y4acTKeHaXO[ATCs TOUKH, B KOTOPhIX Mar- ——@©——1—— @ —

HUTHAS UHAYKIHUS PaBHA HYJTI0? | 210 3 4
Ortser: 1.

9.Kak n3MeHHTCSI MOIIIHOCTh M3JTy4eHHs aOCOMIOTHO YEPHOTo Tela, €M JUIMHA BOJIHBI, Ha KOTO-
PYIO IPUXOJUTCS MAKCUMYM €TI0 HCITYCKaTeJIbHOM CIIOCOOHOCTH, YBEIHYHTCS B 2 pa3za?
OTtBeT:yMeHbIIUTCS B 16 pas.

10. AktuBHOCTH A HEKOTOpOTO M30TOMa 3a 10cyToK ymensimiack Ha 20%. Onpeaenurs nepuo
noJtypacnaza 3toro usorona.Orser: 31 cyT.

7.2.2.11puMepHBIii NepevYeHb 3aJaHUI /151 pellleHUs] CTAHAaPTHBIX 32124

1. Teno 6pocumu nox yriaom 60° k ropu3oHTy, coobImuUB eMy ckopocTh 20m/c. Onpenenure
paanyc TpPaeKTOpUHU Yepe3 OJHY CEKYHIy mocie Opocka. OTBET OKpPYTIIHUTE J0 LEIOTO.
Otser: 18m.

2. [Tyns maccoit 10 enmersimmasi TOPU30HTAIBHO cO CKOpOCThIo 200 m/crionafaer B CepeauHy
OJTHOPOJIHOTO CTEpXHS, MOABEIICHHOTO IIAPHUPHO 3a OAWH KoHel. OmnpenenuTe UX OOIIYI0 YTIOBYIO
CKOpPOCTh nocie coynapenus. Macca crepxxus 240 2, niunHa 40 cm.

Ortsert: 100 pao/c.

3. Cwmecs razos coctout u3 20 r Bogopoaa u 120 r Heona. Onpenenute yAeIbHYIO TEII0EM-
KOCTb CMECH Ta30B IPU MTOCTOSTHHOM 0OBEME.

Orsert: 0,21 A—)K.
kr-K

4. OnpeaenuTb MOIYJIb paOOTHI H30TEPMHUYECKOTO CHKATHS Ta3a coBepiaroiero nuki KapHo,
KIIJ xotoporo n=0,3, eciiu paboTa n3oTepMuuecKoro pacurpenus pasaa 10x.
Otset: 7Jx.

5. B Tpex BepmmHax KBajpara cO CTOPOHOM 2 CM HAXOIATCSI OJUHAKOBBIE TOUEUYHBIE 3aPsi/IbI
o 108K kaxxaeiii. Onpenenure MoyJib HAIPSPKEHHOCTH U IOTEHIMAI T10JI B YETBEPTOM BEPLIMHE.

Ortsert: 42,3 kB/Mm; 1,2xB.
£, R, ¢, R £,

2
6. Onpenenuth pa3HOCTh MOTEHIIMAIOB MEXAYy ToukamMu | u 2 1 R 2 ’_‘
npeacrasiennoi nemu: €1 =2,0 B, £ =50B,&=20B,Ri=1,00M R2 = —
2,0 Om, R3=2,0 Om.
OrtseT: -4,4 B.
7. B opnopogHoM MarHuTHOM nosie ¢ unaykuueu 0,35 77 paBHOMepHO ¢ yacToTol n = 480

00/Mun BpanaeTcs paMka, cogepkamas N = 1500 sutkos mromansio S = 50 cv’. Ock BpameHus JIexkKnT B
IUIOCKOCTH paMK{ M NEPIEHIUKYJISIpHA JUHUAM HHAYKIUH. Onpenenuts makcuMmanbHyro DJ1C uHIyk-
MY, BOSHUKAIOIIYIO B PAMKE.

OtseT: 132 B.

8. Eciii MHTEHCUBHOCTH €CTECTBEHHOTO CBETA, IPOXO/SIIET0 Yepe3 MOISPH3aTop M aHaIn3a-
TOp, YMEHBIIAETCA B 4 pa3a, TO Yol MEK/Iy HX IIABHBIMH IUIOCKOCTSIMH PaBEH
Otser: 45°.



0. [Tpu uccnenoBannu Gorodddexra ¢ moBepxHOCTH NUHKA (As=43B) ycTaHOBIIEHO, UTO TIpU
W3MEHEHUHN YacTOThI MaJaromiero ceeta B 1,2 pasza aiisa npekpamierus Gotodddexra HeoOXOAMMO YBEITH-
YUTh 3aJIepKUBarolee HampsbkeHue B 1,6 paza. Onpenenure 4acToTy U3ITyYeHHUs B IEPBOM IKCIIEPUMEH-
Te.

Orser:1,45-10"°T'w.

10. DNEKTPOH BBIOUT U3 aTOMa BOJAOPOJa, HAXOMASIIETOCS B OCHOBHOM COCTOSTHUH, ()OTOHOM C
sHepruen e=17,72B. Onpeaenute CKOPOCTh AIEKTPOHA 3a IIpeAeIaMu aToMa.
Ortsert: 1,2 M/c.

7.2.3. [IpuMepHBbIii NepevyeHb 3aJaHU /151 pellleHusl MPUKJIATHBIX 32/1a4

1. Bo ckombko pa3 MOAyib HOPMAaJIBHOTO YCKOPEHHS TOYKH, JieXKalled Ha 00oje Koleca,
0OJIbIIIe TAHTEHITMAIBHOTO YCKOPECHHUS B MOMEHT BPEMEHH, KOTJ/Ia TOJTHOE YCKOPCHHE COCTaBIISICT YTOJ
30° ¢ HanpaBeHMEM JTUHEHHON CKOPOCTH.

OtseT: 0,58

2. [Tyns maccoit 10 enmersimmast TOPU30OHTAIBHO ¢O CKOpOCThI0 200 M/crionafaer B CepeauHy
OJTHOPOJIHOTO CTEPIKHS, TOJBEIICHHOTO IIAPHUPHO 33 OAWH KoHell. Ha kakoi yrom oTKJIOHUTCS B pe3yJiib-
TaTe coynapeHus crep>keHb? Macca crepxkss 240 2, nnmuna 40 cu.

Otsert: a=0,93 pao=53°.

3. KIIJI TteruoBoii Maiumuebl, paboTtarorneil mo mukiny 1-2-3-1 P4
paBeH 70 (cMm. pucynok). Haiitu KII/ly TeruioBoit mammHbI, paboTaromieit 2 3
no uukiny 1-3-4-1.
OTBeT:n:L. 1 4
1—-n,
4. DNeKTpUUYECKoe MoJe Co3JaeTcsi OECKOHEUHO JUIMHHOM 3apsi- >V

KEHHOM HHUTBIO C JIMHEHHON IUIOTHOCTBhIO 7 =-2 mKn/cm. Kakyio ckopocTh
MIPUOOPETET AJIEKTPOH, yIATUBIINCH 110 JEHCTBUEM MO BAOJb JIMHUU HANPSY)KEHHOCTH C PACCTOSIHUS 71
=1lem nor2=2cm?

OtBet: 3 Mwm/c.

5. barapen wumeror DBJC 110B u 220B, conpoTtuBieHus R,
R, =R, =1000m, R, =5000m (cm. puc.). Haiitn mokazaHue ammepmeTpa.

Otser: 0,4A. &, R,
6. [To npoBOAHKKY, U30THYTOMY KakK MOKa3aHO Ha PUCYHKE TE€YeT TOK / .
3anumute BlbIpaykeHue AJ1si MOAYJII MAarHUTHOM MHIYKIWU B Touke O. 1 ‘
I
OrTBerT: ol R 0
8R
7. Tok B  KonmebarenpbHOM  KOHTYpPE  3aBHCUT OT  BpPEMEHH

kak/=Ixsinaot, rae Im=90mA, @=4,5-103¢c'. Emxocts xonaencatopaC=0,50mx®. HalTu MHIyKTHB-
HOCTh KOHTYpa M HaNPsHKCHHUE Ha KOHACHCATOPE B MOMEHT 1=0.
Otset:L=1mI 1, Un=0,4B.

8. MonoxpomaTrueckoe U3IyyeHUe ¢ IIMHON BOIHbI, paBHOH 500 #u, masaeT HOpMalIbHO Ha
TUTOCKYIO 3€PKaJIbHYIO TOBEPXHOCTh M JaBUT Ha Hee ¢ cwioil 10 #H. Onpenenute 9nucio GOTOHOB, exe-
CEKYHJTHO TaJIaI0MINX Ha 3Ty MMOBEPXHOCTb.

Ortser: 3,8:10'8.

0. OrnpeaenuTb CKOPOCTh JEKTPOHOB, OOMOAPAMPYIONTUX aHTUKATO PEHTTEHOBCKOU TpyO-
KH, €CJIH KOPOTKOBOJIHOBAsSI TPAaHUIIA CILIOIIHOTO PEHTIC€HOBCKOTO CIICKTpa paBHa 1HM.



Otset: 20 MwMm/c.
10. DJIEKTPOH HAXOJIUTCS B OJTHOMEPHOM MOTEHIIMAIBLHOM SIIIUKE IUPUHOW | HM B OCHOBHOM

cocrossHuM. OTpenenuTe BEPOSITHOCT, OOHAPYKHUTh JIEKTPOH B KpalHEH YeTBEpPTH SIIUKA.
OtBeT: 9%.

7.2.4. lIpuMepHBIH NepevYeHb BONMPOCOB /sl MOATOTOBKH K 3a4eTaM

1 cemecTp (3aueT)

KunemaTtnka MatepuanbHON TOYKH U MOCTYNATEIIBHOTO JIBHXKEHHS TBEPIOTO TEa.
WNuepumansHbie cucTeMBbl oTcueTa. 3akoHbl HploTOHA.

Nmmynbe Tena. 3akoHbl H3MEHEHUSI U COXPAHECHHS UMITYJIbCa Tea.

Mexannueckasi pabota. Kunetrndeckast Heprus U ee CBs3b ¢ pabOTOI BHEITHUX U BHYTPEHHUX

Ll e

CHIL

[ToTenumanbHas sHeprus. CBsA3b CHIIbI U TOTEHIIMAIBHOW SHEPTHH.

3aKOH COXpaHEHUsS U MIPEBPALLEHUS MEXaHUYECKOW SHEPTUU

MoMEHT uMITyJIbCca YaCTULbI. 3aKOHBI U3BMEHEHUS U COXPAaHEHUSI MOMEHTA UMITYJIbCAa YaCTULIBI.

8. MowmeHT uHepIHH TBEpAOoro Tena. Pacuer MOMEHT nHepuuu Tei npaBuiabHOU popmbl. Teopema
[Irennepa.

9. MowmeHT cuiibl. OCHOBHOM 3aKOH JUHAMMKY BPALLATENILHOTO IBUKEHUS TBEPIOTO TENA.

10. MoMeHT uMItyJibca TBEPAOTO Tea. 3aKOH U3MEHEHUS U COXPAHEHUS MOMEHTA MMITYJIbCa.

11. I'apmonunueckue koieOaHus U UX Xapakrepuctuku. uddepeHnnansHoe ypaBHEHHE TapMOHH-
YeCKUX KoJeOaHUN U ero perieHue.

12. TuddepennmanbHoe ypaBHEHHE 3aTyXaOIMUX KOJIEOAHUN M €ro pemieHue. XapaKTepUCTUKU
3aTyXalolMuX KOJIeOaHUH.

13. Iuddepennmanbaoe ypaBHEHHE BBIHYKIECHHBIX KOJICOAHWI W ero pernieHue. Pe3oHaHCHBIE
KpHUBBIE.

14. ®uznueckuii MasiTHUK.

15. UneanbHblil ra3. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UACATBLHOIO Ta3a.
['a30BBIC 3aKOHBI.

16. Pacnpenenenne MaxkcBemnna u pactipeaenenne bonbinmana. bapomerpudeckas Gopmya.

17. SIBnenus mepeHoca.

18. OcHOBBI TepMOAWHAMUKH. BHYTpEHHsISI HEprus HaeadbHOTO Taza. Pabora TepmoanmHamuye-
ckoil cucreMbl. KonnuectBo tennotel. TemnoeMkocTs. [1epBblil 3aKOH TEpMOJUHAMHUKU U €r0 NPUMEHE-
HHE K U30IPOLECCAM.

19. O6patumbie 1 HeoOpaTuMble mpouecchl. Lluknmuyeckue npoueccsl. Lukn Kapro. Koaddumm-
€HT TOJIE3HOTO JIEUCTBUS TEIUIOBBIX MAIIMH. BTOpOIl 3aKOH TEpMOIMHAMUKN

20. DHTponus M €€ CTaTUCTUYECKasl MHTepIpeTanus. Bo3pacTanue SHTpONUYU NPU HEPABHOBECHBIX
nporeccax. [ paHuIBI TPUMEHUMOCTH BTOPOTO 3aKOHA TEPMOJUHAMHUKH.

21. DnexTpocTaTHuecKkoe Moje B BAKyyMe M €ro XapakTepUCTUKH (HAPSHXKEHHOCTh M OTEHIIHAN).
[TpuHIIMTT Cynepro3uIuy Mojeu.

22. Teopema ['aycca nis 31€KTpOCTaTUUECKOTO MOJIS B BAKYyME.

23. Pabota snekTpocTaTuueckoro mosisi. TeopeMa o IUPKYJISIMA BEKTOpa HANPSHKEHHOCTH JJICK-
TPOCTATHYECKOIO TOJIS.

24. TIpOoBOIHMKH B HJIEKTPOCTATHUYECKOM IOJE. DJIEKTPOEMKOCTh YEAMHEHHOrO0 MPOBOJHHKA.
DNEKTPOEMKOCTh KOHJIEHCATOpa. DHEPrHUsl KOHIEHCATOpa.

25. Dnekrtpuueckoe noJie B quasekrpuke. [lomspuzanus ausnextpuka. Teopema [Maycca mis snek-
TPUUYECKOTO TOJIS B IUAJIEKTPHUKE.

26. IloCTOSIHHBIN AIEKTPUUECKUNA TOK M €r0 XapaKTEePUCTUKU. 3aKOHBI MOCTOSIHHOTO TOKA.

Now

2 cemecTp (3a4eT ¢ OLEHKOI1)

1. MarnuTHoe nosne B Bakyyme. MaruntHas uHaykuus. IlpuHnun cynepnosuiuu nosieu.



2. 3akoH buo-Casapa-Jlamnaca u ero npuMeHeHHe K pacueTy MarHUTHOI'O MOJIsS NMPSMOro U Kpy-
TOBOI'0 TOKOB.

3. Teopema ['aycca u Teopema 0 LIUPKYJIALMK BEKTOpa MarHUTHOW MHAyKIuH. [lone conenonna u
T10JIe TOPOUJIA.

4. JlelicTBHE€ MarHUTHOTO MOJIS HA JBUKYLIUICS 3apsill, IPOBOJHUK C TOKOM U PAMKY C TOKOM.

5. MarnutHoe none B Bemiectse. MarautHele MOMEHTBI aTOMOB. Hamaranuennocts. Teopema o
LUPKYJISLUN JUIsl MATHUTHOTO TOJIS B BelecTBe. HanpsykeHHOCTh MarHUTHOTO 1OJs. MarHuTHas IpoHU-
LaEMOCTb.

6. /[uma- n napamarneruku. @eppomarneTuku. KpuBass HaMarHuuuMBaHus. MarHuTHBINA TucTepe-
3uc. Touka Kropu

7. 3aKoH 3JEKTPOMarHUTHON MHAYKIMH. CaMOMHAYKIMS, UHAYKTUBHOCTb. B3auMHas MHIyKIus.
OHeprusi MarHUTHOTO MOJIS.

8. VYpaBHenus MakcBelsia B MHTETpalIbHON (opme.

9. [IlpononbHbIE W TONMEPYEHHBIE BOJHBI B YIPYrou cpene. XapakTEpUCTHKUA BOJIH. Y paBHEHUE
TUIOCKOW BonHBL. BonHoBoe ypaBHenue. MHTepdepenmus ceera. Pacuer nHTepdepeHIMOHHON KapTHHBI
OT JIBYX UCTOYHUKOB.

10. WaTepdepeHnns B TOHKUX TUIeHKax. [[070Ck paBHOTO HAKJIOHA W paBHOW ToimuHBL. Kombia
Herotona.

11. Hudpakus @penenst Ha KPyTrioM OTBEPCTUU M HA KPYTIIOM HETIPO3PAYHOM JIHCKE.

12. udpakuus OpayHrodepa Ha mMIeH.

13. IudpakiuoHHas pemeTka U ee XapaKTepUCTUKU.

14. Tlonapuzanus cBera. 3akoH Mantoca. Ctenens noysipu3anuu. 3aKkoH bprocrepa.

15. Temnnosoe nznyueHue. OCHOBHBIE XapaKTEPUCTUKH TEIIJIOBOIO U3TyUEHUSI.

16. 3axon Kupxroda. CiekTp 1 3aKOHBI H3Ty4eHHUs aOCOIFOTHO YEPHOTO Tea.

17. KBanToBas runoresza. @opmyina ITnanka. Ontuueckue NUpoMeTpsl

18. dotonsl. Macca u umnynsc poToHa. /[aBneHue cBera.

19. Buemnuit porospdexr. 3akonst CToneroBa. YpaBHeHHE DUHIITEHHA.

20. Bonnossle cBoicTBa yacTull. I'unoresa ne bpoins. [1nockas Bonna ne bpoitis. DkcnepuMen-
TaJIbHbIE MOATBEPKICHNSI BOJTHOBBIX CBOMCTB YaCTHULI.

21. CootHomieHus HeomnpeaeneHHocTel [ eizendepra.

22. BonHoBas pyHKIUS U €€ CTATUCTUYECKOE TOJIKOBAaHHE.

23. VYpasuenue lllpenunrepa. CoOcTBeHHbBIC 3HaUCHUS dSHEPTUH. COOCTBEHHBIE (PYHKITHH.

24. YacTtuua B OHOMEPHOM MOTEHLIMAIbHOU siMe. KBaHTOBaHue 3Hepruu. [IpuHnun cooTBeTcTBUSA
bopa.

25. I'apMOHHYECKHI OCUUILIATOP.

26. IIpoxokIeHre YacTUIBl Yepe3 OAHOMEPHBIN MTOTCHIMAIBHBINA Oaphep, TYHHETbHBIN 3 deKT.

27. PentrenoBckue jy4d. CIIJIOIIHON CIIEKTP U XapaKTEpUCTHUECKOE U3IydeHHue. 3aKkoH Mo3iu.

28. CocTtaB W XapaKTCPUCTUKUA aTOMHOTrO siapa. Snepusie cwibl./ledekr macc. DHeprus CBS3H.
VY aenbHas 3HEPrus CBS3U.

29. PannoakTuBHOCTH. 3aKOH PaJMOAKTUBHOTO pacmajia.

30. Bunabl 1 3aKOHBI paIluOaKTUBHBIX POLIECCOB.

31. SnepHbie peakuuu. 3aKOHBI COXpaHEHUS B AEPHBIX peakuusx. Jlenenue sanep. Cunres saep.

7.2.511puMepHbIii epevdeHb 3aJaHNI 1J151 MOATOTOBKH KIK3aMeHY
He npenycMoTpeHo y4eOHbBIM MIIaHOM

7.2.6. MeTOoANKA BBICTABJICHUS OLCHKH NPH NMPOBECHNUH IPOMEKYTOYHOM aTTeCTAlMU

3a4deT: NMPOBOIUTCS HA NTOTOBOM 3aHSITHH IIEPBOTO CEMECTPA UCXO U3 aHAJIN3A BBIIIOJHEHHBIX
1 3aYTEHHBIX JA0OPATOPHBIX PabOT U KOHTPOJIBbHBIX PadOT (KOJIIOKBUYMOB).

3a4eT ¢ OLEHKOIi:



«YyJIOBIL)» - BHIIIOJTHEHHUE HE MeHee S1abopaToOpHBIX PabOT COrfacHO MHAUBHUYyalbHOMY I'padukKy,
cpemHui 0asuT Mo KOJUIOKBUYMaM M KOHTPOJIBHBIM HE MeHbIIE oT 3 110 3,4;

«XOpOIIO» - BHIMOJIHEHUE U 3aIluTa 5 1a00paTOpHBIX paboT COTIacHO MHAMBUIYAIBHOMY I'pa-
¢dbuky, cpeaHuil 6a1 MO KOJUIOKBUYMaM M KOHTPOJBHBIM HE MeHbIIE oT 3,5 110 4,4;

«OTJIUYHOY» - BBIMIOJHEHHE M 3alUTa 5 1a00paTOpHBIX paldOT COrNIACHO MHIMBUAYAIBHOMY I'pa-
UKy, cpeaHuit 6a1 MO KOJUIOKBUYMaM U KOHTPOJIBHBIM HE MeHbIIIe oT 4,5 110 5.

7.2.7. IlacniopT OLlEHOYHBIX MaTEePHUAJIOB

Ne KonTpoaupyembie paznennt | Koa konrpoaupyemoii | HammenoBanue OLIEHOYHOI' 0
n/n (TeMbl) TUCUUIIIIMHBI KOMIIETEeHIIUH cpeacTsa
1 | Kunemaruka MaTepuaIbHOU OIIK-1 Tect
TOYKM U aOCONIOTHO TBEPIOTO YK-1 KoHTposbHbIE 3a1aHMs 11 3AINATHI
Tena nabopaTopHbIX paboT
Y cTHBIN onpoc
2. | Junamuka OIIK-1 Tect
YK-1 KonTposbhbie 3aqaHust 11 3a1UThI

nabopaTopHbIX paboT
Y cTHBIN onpoc

3. | Mexanuueckue KoneGaHus OIIK-1 Tect
YK-1 KonTposbHbie 3a7aHust 11 3aUThI
n1abopaTopHbIX paboT

Y cTHBIN onpoc

5. | MonekynspHas ¢usuka u Tep- OIIK-1 Tect
MOJMHAMUKa YK-1 KoHTposbHbIE 3a1aHMs U1 3AINATHI
nabopaTopHbIX paboT
VYeTHBIN onpoc
KonTpoabHas pabora

6. | DiekTpocTaTruKa OIIK-1 Tect
VK-1 KountponbHble 3a1aHust 17151 3a1IATHI
71a00paTOPHBIX padOT
YceTHBIN o1poc
KonTpoabHas pabora

7. | DnexTpoMarHeTusm OIIK-1 Tecr
VK-1 KoHTpomnbHbIE 3a0aHus 1715 31U ThI
nabopaTOpHBIX PaboT
VYcrHblii onpoc
KountpoabHas padora

8. | DIEeKTpOMarHuTHBIE KOJICOAHUS OIIK-1 Tect

U BOJIHBL. BoirHOBasg ontuka VK-1 KontponbHble 3a1aHust 17151 3a1IATHI

71a00paTOPHBIX pabOT
YcTHbIi 0npoc

9. | KBanrToBas onTuka OIIK-1 Tect

VK-1 KontponbHble 3a1aHust 17151 3a1IATHI

J1a00paTOPHBIX pabOT
YcrHblii 0npoc

10. | KBanTOBass MexaHuka OIIK-1 Tect
YK-1 KonTposbHbie 3a7aHust 11 3a1UThI
nabopaTopHbIX paboT
VYeTHBIN onpoc
KonTpoabHas pabora

11. | ®us3uka aroma ¥ aTOMHOTIO sA11pa OIIK-1 KoHTposbHbIE 3a1aHMs IS 3AINATHI
YK-1 1a00paTOPHBIX PaboT
Y cTHBIN onpoc




\ \ KonTpoasHas padora

7.3. MeToanueckue MaTepuabl, onpeaesiiolime nNpoueaypbl OeHUBAHUs
3HAHMI, YMEHHUIl, HABBIKOB

7.3.1 Bompocs! 17151 10MyCKa K BHIMOJHEHHIO J1a00pPaTOPHBIX padoT:

Lenb paboTHL.
Kaxkoe siBneHue usydaercs B padbote?

Kakune 3aK0HEI OIIMCEHIBAIOT 3TO SIBJIEHUE?

Kakwne ¢puznveckne BeTMIHHBI IPH BHITIOJHEHUH Ja00paTOPHOI paboThl H3MEPSIOTCS U KaKHe
MOJJIEXKAT pacueTy?

[Topsimok BeIMOTHEHUS PAOOTHI.
Mertouka MpoBEICHHS U3MEPEHUN.
OnucaHue 3KCIepUMEHTAIBHON YCTAHOBKHU.

[Tocne Gecenmpr mpemnoaBaTeNb MPUHAMAET PEIICHUE O TOITYCKE/HEIOMYCKE K BHITIOTHEHHUIO J1a00-
paTopHOi pabOoTHI.

Yr1006BI OBITH AONMYII€HHBIM K BBINNOJTHCHUIO paﬁoTbI CTYACHT N0J/IKCH OTBETUTDH HA BCE OTH

BOIPOCHI.

7.3.2  last 3a10MThI 1a00paTOPHBIX padoT HEOOXOAUMO:

B tetpaau ans n1abopatopHbIX pabOT BEINOJIHUTE 00pabOTKY pe3yIbTaTOB U3MEPEHUH B COOTBET-
CTBUH C «3aJaHUSIMI», IPUBEIAECHHBIMH B « METOIUUECKUX YKa3aHUAX).
[ToaAroToBUTH OTBETHI HAa BOIIPOCHI:

ornucaTh HabI0gaeMoe SIBJICHHE;

yKa3aTh HEOOXOAMMBbIE YCIOBHSA U1 BOSHUKHOBEHUS U HAOJIOICHUS SIBIICHUS;

OOBSICHUTH SIBIIGHUE COTIIACHO TOW MIJIM UHOM TEOpUH;

MIPUBECTH MPHUMEPHI HAOIIONEHUS 3TOTO SBJICHUS B MPHUPOJE M MPUMEPHI IPUMEHEHUS B TEX-
HUKE;

(u3N4YEeCcKON BETUYNHBI:

Ha3BaTh UCIOJIb3yeMble (PU3MUECKUE BETUUUHBI;

yKa3aTh CBOMCTBO (KauecTBO), KOJMYECTBEHHOM MEpOH KOTOPOTro SBISETCA KaXKAas U3 BEJH-
YUH;

chopmynrupoBaTh GU3UUECKUN CMBICIT BEJIUYWH;

yKa3aTh €JUHUILY U3MEPEHUs (PU3NYECKUX BEJIUYUH;

Ha3BaTh MaTeMaTUYECKUE CIIOCOOBI pacyeTa U 3KCIEPUMEHTAIbHbIE METO/Ibl ONPEAETICHUS BeE-
JMYVHBI;

c(opMyIHpOBaTh COOTBETCTBYIOMIMM (DU3MUECKUI 3aKOH M 3amucaTh €ro B aHAJIUTUYECKOM
BUJIE;

yKa3aTb IPUUUHBI PACX0XKIEHUS TEOPUH C IKCIIEPUMEHTOM.

OTBETUTh HE MEHEE YEM Ha J[Ba BOIIPOCA U3 YETHIPEX MPEIJIOKEHHBIX 110 METOAUYECKUM pa3-
paboTkaM, yKa3aHHBIM B CIIMCKE JUTEpaTyphl o Homepamu 7.1.3.7, N7.1.3.8 u N7.1.3.9, co-
OTBETCTBEHHO 11 1, 2 1 3 ceMecTpoB U3y4eHUs JUCLUILINHBL.

Pe3ynbraThI3alMThl OLIEHUBAIOTCANOABYXOAIbHONCHCTEME: «3auéTy, «He3auéT». [Ipu oTBeTe Ha
50% BompocoB U Oojee U3 MPEJCTaBICHHBIX J1abopaTopHasi paboTa CYMTAETCS BHITIOJHEHHONW U 3a4TEH-

HOH.

7.3.3 B TeueHue cemecTpa NpOBOJAATCS MMCbMEHHbIEe KOHTPOJIbHBbIE PA00THI B TPaIUIIMOHHON

dbopme WK IJIeKTPOHHbIE KOJUIOKBHUYMbI.



PG3YHI>T3.TBI3TI/IX OIICHOYHBIX MGpOHpI/IHTI/Iﬁ OI_IGHI/IBaIOTCSIHO‘-IGTBIpGXGaHJIBHOﬁ CHUCTEMCEC: KOTJIHNY-
HO», «XOpOoI1I0o», «YAOBJICTBOPUTCIIBHO», «HCYOOBJICTBOPUTCIIEHO)).

Kpurtepun Heynosiersopu-
purep OT1iau4HO Xopouo YaoBi1eTBOPUTEIHHO ¥ P
OLlCHUBAHUS TeJbHO
Tect Brimonnenue |BeimonHenne tecra|Brinonnenue tecta Ha|B Tecte menee 50%
TecTa Ha 75- Ha 65- 75% 50- 65% MpaBUJIbHBIX OTBE-
100% TOB
Pemenue cran- 3anauu peuue- | [Ipogemonctpupo- | IlpogemoncTpupoBan
JAPTHBIX U IIPH- HBbI B [IOJJHOM | BaH BEPHBIA XOJ | BEpHBIN X0 peIIEHUs
KJIAJHBIX 3a/1a4 o0BeMe U 1Mo- | pelleHusI BCeX, HO |B OONBIIMHCTBE 3a]1a4,
3ajauu HE PElICHbI
Jy4YeHbI Bep- | He MOJIyYeH Bep- | Mpu 3ToM Oosblias
HbI€ OTBETHI | HbII OTBET BO BCEX | 4acTh 3a7a4 HE JI0BE-
3a/1a4ax JICHa 10 KOHLA

[Tocne BHIMOTHEHUH ANIEKTPOHHOTO KOJTIOKBUYMa O0YYaIOIIHiiCs Ha SKpaHe MOHUTOPA YBUIUT OJI-
HY U3 YETBIPEX 3aIIUCEH:
—  «OTJIHYHOY,
—  «XOpOIIIOY;
—  «YAOBJICTBOPHUTCIBLHO»,
—  «Xnem Bac caosay.
[Tpu mony4eHn# OIEHOK «OTIUTHOY, «XOPOIII0Y, «YIOBIECTBOPUTEIHHOY» 00YUAIOIIHIACS MPOIIET
3TOT ATAIl aTTeCTAIUH.

8. VYUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JTACIATITAHBI

8.1. IlepeueHnb y4eOHO# JuTEpaTypbl, HOOXOAUMOM 1JIs1 OCBOCHHS UCHUTIIHHBI

OcHoBHas JInTeparypa

Tpopumona T. U.

8.1.1 | Kypc ¢usuku : Yueb.mocobue. - 15-e uzn., crepeorun. - M. : Akanemus, 2007. - 560 c. -
ISBN 978-5-7695-4565-8 : 495-00.

Cageanes U.B.

Kypc ob6meit ¢puzuku : B 5 kH.:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=704;

8.1.2 | http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=705;
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=706;
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=707;
http://e.lanbook.com/books/element.php?pll cid=25&pll_1d=708

Cageanen U.B.

8.1.3 | Kypc obme#t pusuku : B 5 kn.: Yue6.mocodue. Ku.1 : Mexanuka. - M. :Actpens: ACT,
2005. - 336 c. : mi . - ISBN 5-17-002963-2 : 131-00.

Cageanes U.B.

8.1.4 | Kypc obuieit pusuku : B 5 kH.: Yuebd.nmocodue. Ku.2 : DnekTpu4ecTBO U MarHeTusM. -
M. :Actpens: ACT, 2005. - 336 c. : un . - ISBN 5-17-003760-0 : 131-00.

CageaneB U.B.

8.1.5 | Kypc obme#t pusuku : B 5 kH.: Yue6.mocobue. Ku. 3 : MonekynspHas puznka u TepMOIu-
Hamuka. - M. :Actpens: ACT, 2005. - 208 c. : un . - ISBN 5-17-004585-9 : 131-00.
Cageanes U.B.

8.1.6 | Kypc o6mmeii pusuku : B 5 ku.: Yueb.mocooue. Ku.4 : Bonnsl. Ontrka. - M. :AcTpensb:
ACT, 2005. - 256 c. : ni . - ISBN 5-17-004586-7 : 131-00.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=705
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=706
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=707
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=708

CageaneB U.B.
Kypc obmeit pusukn : B 5 ka.: Yue6.mocobue. K. 5 : KBantoBas ontuka. ATomHas Gu-

8.1.9 3uKka. @usuka TBepaoro rena. Gu3ruka aTOMHOrO Apa U 3JIEMEHTAPHBIX YaCTULL. -
M. :Actpens: ACT, 2005. - 368 c. - ISBN 5-17-004587-5 : 131-00.
Boabkenmreiin B.C.
8.1.10 | CoopHuk 3agau o obmemMy kypey gusuxu. - CII0. : Kuwxknsiit mup, 2005. - 328 . - 151-

00.

JlomoJIHuTeIbHAS JIUTEPaTypa

Meroauka pemieHus 3a1a4 mo GU3uke B TEXHUYECKOM By3e [ DneKTpoHHbIH pecypc]. Y.1:
Mexanuka. MonekynspHas Gu3rKa ¥ TepMOJUHAMUKA. DIEKTPOCTaTHUKA. - DJIEK-

8.1.11 TPOH.TEKCTOBBIC, Tpad. naH. (1,35 MO). - Boponex : ®DI'EOY BO "BopoHnexckuii rocy-
JTApPCTBEHHBIN TeXHUYecKui yHuBepcuret", 2016. - 1 daiin. - 30-00.
HToroBbie TecTbl MO (pu3nKe [ DieKTpoHHBIN pecypc] : KoHTponbHbIE 3a1aHus A1 BCEX
TEXHUYECKUX HAMpPaABJICHUI U CHeIMalbHOCTEH 04HOM Gopmbl 00yuenus / Kad.puzuku;
8.1.12 | Cocrt.: A. I'. Mockanenko, M. H. T'apmmna, E. I1. Tatesinuna, T. JI. Typaesa, E. H. ITono-

MapeHKo. - DJIEKTPOH.TEKCTOBbIE, rpad. naH. (4,6 M6). - Boponex : ®I'BOY BIIO "Bopo-
HEXCKHUHM TOCYIapCTBEHHBIN TexHuueckuil yausepeuret', 2015. - 1 daitn. - 00-00.

Y4eOHO-MeTOANYECKHE Pa3PadOTKHU

8.1.13

MoJexkyasipHas (pu3nka M TepMOAMHAMMKA [DJEKTPOHHBIA pecypc] : METOAUYECKHE
yKa3aHHsI K BBIITOJIHEHUIO JJAOOPAaTOPHBIX paboT no AucuumuinHe « Pusuka» i CTyJCHTOB
BCEX TEXHUYECKHX crieruanbHocTeil Bcex Gopm oOyuenus / ®I'BOY BO "Boponex. roc.
texH. yH-T", Kadenpa ¢usuku; coct.: T.JI. TypaeBa, A.I'. Mockanenko, E.Il. TaTesiHuHa,
T.B. dy6oBunxkas, H.B. Marossix, O.1. Pemuszona. - Boponex : Boponexckuii rocynap-

CTBEHHBIN TeXHUYECKUU yHUBEpcuTeT, 2021. - D1IeKTpoH. TeKCTOBBIC U Tpad. nanubie (824
Ko0).

8.1.14

MeTtoauka pemieHus 3a1a4 1mo Gpu3uke B TEXHUYECKOM By3e [ DneKTpoHHBIH pecypc] . U.1 :
Mexanuka. MonexkysipHast pu3nKa ¥ TepMOJUHAMUKA. DIEKTPOCTATUKA. - DIICK-
TpOH.TeKCTOBbIE, Tpad. naH. ( 1,35 M6 ). - Boponex : ®I'bOY BO "Boponexckuii rocy-
JAPCTBEHHBIN TeXHU4YecKkuil yauepcuret', 2016. - 1 daiin. - 30-00.

8.1.15

DoH1 OLICHOYHBIX CpeAcTB N0 (pu3uke. MexaHuka, MoJIeKy/JIspHas (PU3NKa U TepMoO-
AMHAMHKA [ DJIIEKTPOHHBIN pecypc | : MeToauueckre ykazaHus Jyisi CAMOCTOATENIbHOM pa-
OOTBI 1 TECTUPOBAHUS 3HAHUN CTYJCHTOB BCEX TEXHUYECKHX HAINPABICHUH U CIIEUAIbHO-
cteit ounolt hopmel 00yuenus / Kad. pusuku; Coct.: A. I'. Mockanenko, T. JI. Typaena, E.
I1. Tatpstnuna, E. H. [TonamapeHko . - DIEKTpOH. TeKCTOBBIE, Tpad. AaH. (5, 27 MO). - Bo-
ponex : ®I'BOY BIIO "BopoHexkckuii rocy1apCTBEHHbIA TEXHUYECKUM YHUBEPCUTET",
2014. - 1 aiin. - 00-00.

8.1.16

KBanToBasi pusuka [DIEKTpOHHBIA pecypc]| : METOAMYECKUE YKa3aHUSl K BBINOJHEHHIO
1a60paTopHBIX paboT Mo nucHuIuimHe «DU3uKa» A CTYIEHTOB BCEX TEXHUYECKHX CIie-
nuansHOoCcTeR Beex GopMm odyuenus / @PI'BOY BO "Boponex. roc. TexH. yH-1", Kad. du-
3ukH; cocT. : A.I'. Mockanenko, E.Il. Tarestauna, T.JI. Typaesa, O.C. Xabaposa. - Bopo-
HEX : BOpoHEXKCKHIl rocyaapCTBEHHBIM TE€XHUYECKUU yHUBepcuteT, 2021. - DIeKTpoH.
TeKcToBbIe U Tpad. nanueie (1,51 MO).

8.1.17

MeTtoanyeckue yKka3aHHs K BbINOJHEHUIO J1a00paTOpHbIX padoT no teme «MexaHu-
YyecKHe KoJ1e0aHusl U BOJHbD TUCHUILNINHBI « DU3UKa» 11 CTYAEHTOB BCeX TeXHHYe-
CKHMX HaNpaBJIeHU U ceNHaIbHOCTEeH 0UHOI (pOpMBbI 00yUeHUs1 [ DIEKTPOHHBIN pe-
cypc] / Kag.pusuxu; Coct.: A.I'. Mockanenko, H.B. MaTtoBeix, M.H. I'apmuna, E.I1. Ta-
ThSIHUHA. - DJIEKTPOH.TEKCTOBLIE, rpad. AaH. (515 KO). - Boponex : DT'OY BO "Bopo-
HEKCKHH roCy1apCTBeHHbBIN TeXxHUYecKui yHuBepcuTeT", 2016. - 1 daitr. - 00-00.

8.1.18

2 Haya10 TepMoAMHAMUKH. TenioBble ABUraTe M [ DIEKTPOHHEIN pecypc] : Mertoauye-
CKHeE yKa3aHus 1o (pu3MKe AJisi CTYJCHTOB BCEX TEXHUUYECKUX HAMPABICHUH U CTIeUaIbHO-




creii ouHol popmbl 00ydenus / Kad.pusuku; Coct. H. B. Aranurosa. - Dnek-
TPOH.TEKCTOBBIC, Tpad. naH. (2,3 M0). - Boponex : ®I'bOY BIIO "Boponexckuii rocy-
JTAPCTBEHHBIN TexHnueckuii yauepcutet', 2015. - 1 daiin. - 00-00.

Metoanyeckne ykazaHus no pusmnke K teme ""MexaHudeckne KoJ1e0aHUA U yIIpyrue
BOJIHBI'" VISl CTYA€HTOB BCeX TeXHNYEeCKNX HANPaBJIeHUH U cCllelMaJIbHOCTel 09HOM
(¢opMbI 00yueHus [ D1eKTpoHHBIN pecypc] / BopoHex.roc. TexH. yH-T, kad. GU3MKH ;
coct. : H. B. AranuroBa, A. B. byrakos, E. B. IIIsenios. - Boponex : BopoHexckuii rocy-
JApCTBEHHBIN TexHUUecKui yHuBepcuteT, 2017 (Boponex : OTaen onepaTUBHON MOJIN-
rpadun u3a-Ba yuel. auT. u yued.-meroa. nocobuit BI'TY, 2017). - 35 c.

IIpakTukym no gpusnke. JaekrpoanHamuka [Texct] : yueOHoe nocodue / PI'bOY BO
"Boponex.roc. Texs. yH-T". - BopoHex : BopoHexckuil rocy1apcTBEHHbII TEXHUUECKHUM
yHuBepcureT, 2017 (Boponex : Yuactok oneparuBHoi noiurpaduu usa-sa BI'TY, 2017).
- 173 c. : un. - bubmmorp.: ¢. 172 (12 Ha3Bg.). - 45-95.

MeTtoanyeckue yKa3aHus K pelIeHHIO 32124 110 K0J1e0aHNUAM U BOJIHAM 110 IMCIU-
imHe “@u3uKa” Il CTYAeHTOB BceX TeXHNYEeCKHX HANPaBJIeHUH U cllenuaJbHOCTel
o4Hoii popmbl 00yuenus [DnexTponHsbIi pecype] / Kad.puzuku; Coct.: A.I'. Mockanen-
ko, M.H. I'apmmna, E.I1. TarestauHa. - DiekTpoH.TeKcTOBBIC, Tpad. aaH. (581 KO). - Bo-
porex : PI'bOY BO "BopoHexckuii rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET ",
2016. - 1 daiii. - 00-00.

ITocTostHHBIN 31eKTPHYECKHH TOK [ DJIEKTPOHHBIN pecypc]| : METOAUYECKUE YKa3aHUs K
MPAKTUYECKUM 3aHATHAIM 10 AUCUUILIINHE "DU3uKa" 15 CTYJAEHTOB BCEX TEXHUUECKUX
HanpaBJiIeHUH U crenuaabHocTel ouHol dopmbl 00yuenus / PI'BOY BO "Boponex.roc.
TexH. yH-T", Kad. pusuky ; coct. : H. B. AranuroBa, A. B. Byrakos. - Boponex : Bopo-
HEXCKHUH TOCYIapCTBEHHBIN TeXHUYECKH yHuBepcuteT, 2018. - 52 c. : un. - bubnuorp.: 5
Ha3B.

MeTtoanyeckue yKkazaHusl K NIPAKTHYECKUM 3aHATHAM IO TeMe '"JjieKTpocTaTuka'
AUCHUIIMHBI ""Du3uka' I CTYIeHTOB BCeX TEXHUYEeCKHUX HANPABJIEHUN U Crielu-
anbHoCTel 0uHOM popmbl 00yuenus [DnexTpoHHsli pecype] / DT'BOY BO "Bopo-
HEX.roc. TeXH. YH-T", kKad. ¢usukwu ; coct. : H. B. AranutoBa, A. B. byrakos. - Boponex :
Boponesxckuii rocyrapcTBeHHbIN TeXHHUECKUI yHUBepcuTeT, 2018. - 49 c. : ui. - bub-
JIMOTp.: 5 Ha3B.

MeTtoanyeckue yKa3aHHsl K TeOPeTHYECKHUM M MPAKTHYECKHM MaTepHAJIaM 110 TeMe
"UHTepdepenuns cBeTa' IS CTYAEHTOB BCeX TEXHUYECKHUX HANIPABJIEHUN U CIIeH-
anbHoOCTel 0uHOM popmbl 00yueHnus [DnexTpoHHsli pecype] / DT'BOY BO "Bopo-
HEX.roc. TeXH. YH-T", kKad. ¢usukwu ; coct. : H. B. AranutoBa, A. B. byrakos. - Boponex :
Boponexckuii rocynapcTBeHHbIN TeXHHUECKUI yHUBepcuTeT, 2018. - 49 c. : ui. - bub-
JIMOTP.: C. 8 HAa3B.
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8.1.21
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8.2. Ilepeyenb HWH(POPMANMOHHBIX TEXHOJIOTHI, MCHOJb3yeMbIX IMPH OCYLIECTBJIEHUU
o0pa3oBaTeILHOIO Mpouecca Mo AUCHUIVIMHE (MOAYJI0), BKJIKYASA MepeYyeHb JMLEH3MOHHOIO
NMPOrpaMMHOro olecrneyeHHusl, pPecypcoB HH(OPMANUOHHOIO-TEJIEKOMMYHUKAIMOHHON CeTH
«/HTepHET», COBpPEeMEHHBIX MNPO(PEecCHOHAIBLHBIX 0a3 JAaHHBIX M  HHPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

JJleKTpOHHasi HH(opMannoHHasi o0pa3oBaTtenbHas cpena BI'TY, kox nocryna:
http://eios.vorstu.ru/
IIporpammHoe o0ecnieyeHHe KOMIIBIOTEPOB AJISl CAMOCTOSITEIbHON H Ay AUTOPHOI padoThI:
— Omnepauunonnsle cucteMsl cemeiictBa MS Windows;
— ITaker nporpamm cemeiictBa MS Office;
— TIlaker oducHbix mporpamm OpenOffice;
— TIlIporpamma npocmortpa (aitnoB Djview;
— TIporpamma nipocmortpa daitnor popmata pdfAcrobatReader;
— MHurepuer-6payzepsl MozillaFirefox, GoogleChrome.



http://eios.vorstu.ru/

Hcnoab3yemblie 3J1eKTPOHHbIE OUOIHOTEYHbIE CHCTEMBI:

Monynbe kauroodecneuennoctd AUBC « MAPK SQL», kon goctyma:
http://bibl.cchgeu.ru/provision/struct/;

VYHuBepcurerckas OnbIMoTeKa OHIaH, Ko goctyna: http://biblioclub.ru/;

OBbC UznarensctBa «JIAHDbY, kon noctyma http://e.lanbook.com/;

OBC IPRbooks, kox nocryna: http://www.iprbookshop.ru;

HayyHas snekTpoHHas oubanoreka eLIBRARY.RU, kox nocryna: http://elibrary.ru/.

HNHpopManMOHHbIE CIPABOYHbIEC CHCTEMBbI:

nopTaingeaeparbHbIX FOCyIapCTBEHHBIX 00pa30BaTEbHBIX CTAaHAAPTOB BBICIIETO 00pa30BaHUs,
KoJ goctymna http:/fgosvo.ru;

€IMHOE OKHO JIOCTYIIa K 00pa3oBaTeIbHBIM pecypcam, Ko aqoctymna http://window.edu.ru/;
OTKPBITHIN oOpa3oBarenbHbIi pecypc HUAY MUDU, kon noctymna http://online.mephi.ru/;
OTKpBITOE 00pa3oBaHue, KO focTyna: https://openedu.ru/;

¢busnuecknii ”HPOPMAITMOHHBIN OPTaJ, KO AocTyma: http://phys-portal.ru/index.html

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

CrnenuajJn3upoBaHHble JEeKIMOHHbIE AYAUTOPUM, OCHAIIEHHBIE 000PYIOBAaHUEM ISl JIEKITMOHHBIX
JEMOHCTpAIHA U IPOEKTOPOM, CTAIIMOHAPHBIM SKpaHOM (yueOHbIE KOpITyca, PacoI0KeHHbIE TIO afpe-
cam:MockoBckuit mip., 14, MockoBckuit nip., 179)

YueOHble 1a00paTOpPHH, OCHAIIIEHHBbIE HE00X0AMMbIM 000py10BAHUEM:

= JlaGopaTopusi “MexaHuKH U MOJIeKYJsIpHOI pu3uku”, aya. 320 (yueOHbIi
KOPITyC, PaCIOJIOXKEHHBIH 1o aapecy:MockoBckuit mp., 14):
OAJUTMCTHUYECKUI MasITHUK C HAOOPOM I1yJIb;
MalivHa ATBYJa;
YCTaHOBKA JUIsl ONIPEJIEICHNs YIPYTUX XapaKTEPUCTUK MAaTEpPHAIIOB;
YCTaHOBKA JUISIMCCIIEA0BAaHUE ABM)KEHUS TEJN B KUAKOCTSX;
TpUWISIPHBIN TOABEC ¢ HAOOPOM JHMCKOB;
MasSTHUK MakcBenna;
TUPOCKOTI;
(bu3nYecKuii M ynpyruii MasTHUKH;
3BYKOBBIE T€HEPATOPHI;
CTEH/IbI /715 BHIIIOJIHEHNUS JIAOOPATOPHOIO MPAKTUKyMa [0 MOJIEKYJIIpPHOH (pU3MKe U TEpMOJUHA-
MHUKE;
CreMaIU3UpOBaHHas MeOellb, KTacCHast JOCKa
= JlaGopaTopus “JJIeKTPOMarHeTu3Ma U BOJIHOBOI onTukn”, ayn. 326 (yueo-
HBIM KOPILYC, pacIioyIoKEHHBIH 10 aapecy:MockoBckui mp., 14):
CTEH/I JUTsl U3MEPEHHUS TOKA 3apsIIKK/pa3psiikKi KOHJIEHCATOpPa;
MocTtuk Cotu;
CTEH/IbI JUISl KCCIIE0BAHUS TAaPAMETPOB MPOCTENIIMNX IEKTPUUECKUX LENEH;
MarHeTpoH;
COJICHOM;
Ha0Op KaTyleK MHIYKTUBHOCTH;
ocuusuiorpad;
CTEH/IbI 111 UCCIIEIOBAHNUS HJIEKTPOMArHUTHBIX KOJICOaHUH;
yCcTaHOBKa Juis HabmoaeHus konel HptoToHa;
UCTOYHUKHU CBETa, HAOOp AU(PAKIIMOHHBIX PEIIETOK, ONTHUECKAs! CKaMbsl, OJSPU3ATOPHI;
CreMaIU3UpOBaHHas MeOellb, KTacCHast JOCKa


http://bibl.cchgeu.ru/provision/struct/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/
http://phys-portal.ru/index.html

= JlaGopaTopusi «KBaHTOBOM ONTHKY U (PpM3MKH TBEPAOIO TeJaa», ayd. 319
(yueOHBIi KOpITyC, pacIoiI0KEHHBIHN 10 aapecy:MocKoBCKui p., 14):
Onrtuuecknit mupometp OIIIINP-09 nns sxcniepuMenTanbHOM TpoBepkH 3akoHa Ctedana-
bosbiimana.
— VYHHBepcaJabHBIE MOHOXPOMATOP ISl U3yUEHUS CIIEKTpa BOAOPOAa
— YcraHoBka s u3yuyenus onsita @panka-I'epua.
— YcranoBka s u3ydeHus dpdexra Xosia.
— YcTaHOBKa JUIsl U3YUYEHUS! BHITPSIMIISIFOIIUX CBOWCTB MOJYIPOBOIHUKOBBIX JHOJOB.
— YcraHoBKa Ui U3y4eHHUs! OTOMPOBOIUMOCTH B MOIYITPOBOAHHUKAX.
— VYcraHOBKa U1 U3Y4YE€HUS SBJICHUS UCITyCKaHUS CBETA B IMOJIYNPOBOAHUKAX.
— YcraHOBKa 115 U3Y4YEHUS PAAUOAKTUBHOCTH.
— YcraHoBKa Uil ©U3MepeHus noriomienus oeta-yactuil. 10.
—  Ocnunorpad ogHokanansHbIH 25000

JucnieiHblii Kiaacc, OCHAIIEHHBI KOMIBIOTEPAMH ¢ HEOOXOUMBIM MTPOTPAMMHBIM O0OECTICUeHUEM ayl.
324, 322 (y4eOHbIN KOPIYyC, pacCHoIOKEHHBIN 10 aapecy:MocKkoBckuii mp., 14)

AyIMTOPHHM JJisl IPOBeAeHHUS MPAKTHYECKUX 3aHATHI (yueOHbIE KOPITyca, pacloIOKEHHBIE 0 aJipe-
cam:MockoBckwuii mp., 14 u MockoBckwuii mp., 179)

IHomenenns A1l CAMOCTOSATEILHON Pa0OTHI CTYICHTOB:
— ayn. 324 (yueOHbIil KOpIyc, pacloNoKeHHbIN M0 aapecy:MockoBckuii mp., 14);
— OubnuoTeuHslii 3a1 (yueOHBIH KOpITyC, pacIOJIOXKEeHHBIH 1o aapecy:MocKoBckuit mp., 14, 1 atax);
— 4YHTaJIBHBIN 327 (Y4eOHBINH KOPITYC, paClOIOKEHHBIH 1Mo ajipecy: MockoBckuii mp., 14, ayn 203)

IloMemenus 1Jist XpaHeHHs U 00CTy:KMBaHUA 000pyAoBaHus: aya. 316 (yueOHbII KOpITyC, pactoio-
YKEHHBIH 10 agpecy:MocKoBCcKkui mp., 14)

OobopynoBanue it HATYPHBIX JJEKIMOHHBIX IEMOHCTPALUIA:
— 3aKOH COXpaHEHHUs UMITyJIbCa
— Ckambs JKykoBckoro
— Masrauk Makcsemia
— T'mpockon
— Mogens MOMEHTA CUJIBI OTHOCUTEIBHO TOUYKH U OCH
— TIpubop ans 1eMOHCTpAIK ra30BbIX 3aKOHOB
— DnektpodopHas MalIMHa
— Mogenb cTosuei BOJIHBI
— Habop onbiToB 10 UHTEp(EpPEHIINH CBETA
— Habop onbIToB M0 AHdpakiuy cBeTa
— Habop onbITOB MO MOJIIPU3aLUU CBETA
— Mopaenb Nonasipu30BaHHOTO CBETA
— Hab6op no ¢maroopecrienum
— Kawmepa Bunscona

100.METOANYECKHUEYKASAHUAJIAOBYYAIOIIUXCA
MMOOCBOEHNIOANCIIUITJTIMHBI

[To nucuumnnnne «@U3MKe» YUTAIOTCS JIEKLIUH, TPOBOASTCS MPAKTUYECKUE U J1aDOpaTOPHBIE 3aHsI-
THUA.

OcHOBOM M3y4YeHHUS! TUCIMIUIMHBI SBJSIOTCS JIEKLUUH, HA KOTOPHIX M3Jararorcs Hauboiee cyiie-
CTBEHHBIE U TPY/HBIE BOIIPOCHI, a TAKXKE BOMPOCHI, HE HALIEIINE OTPAXKEHHS B yUeOHOI auTeparype.

[IpakTrueckue 3aHITHS HAIPaBJIEHbl HA IPUOOpPETEHHE MPAKTUUYECKUX HABBIKOB PEILIEHUs 3ajau.
3aHATHS NPOBOJATCS IIyTEM PEIICHUS KOHKPETHBIX NPUMEPOB 3a4ad B ayIuTOpuu. PaccmaTpuBaroTcst



OCHOBHBIE TUIIBI 337144 M METOJMKH UX PEIICHUH.

JlaGoparopnbie pabOTHI HaMpaBICHB HA PUOOPETCHHE HABBIKOB MPOBEICHHS (PU3HUECKOTO KC-
NepUMEHTa, 00pabOTKU Pe3yIbTAaTOB, OLIEHKU MOTPEUTHOCTH n3MepeHuid. Ha 3ansaTusx nabopaTopHoro
MPaKTHKyMa WIET MPaKTHIECKH HHAUBHIyaIbHAs padoTa ¢ KaKABIM CTYAeHTOM. CTYJCHTHI TIOTy4YaroT
HKCIEPUMEHTAIbHbIC MOATBEPKIACHUS H3ydaeMbIX (pu3nyeckux 3akoHOB. OOCYXIAl0TCS U aHAIU3HU-
PYIOTCS OJTy4EHHBIE PE3yNbTaThl. B psae ciydaeB mpoBOAATCS HCCIeN0BaHUS (GU3NIECKUX SBICHHM C
MCTOJIb30BAHUEM KOMIBIOTEPHOr0 MojenupoBaHus. llepen BeimonHeHHEM pabOThI MpPOBEpSETCs To-
TOBHOCTH CTYZICHTA K €€ BBIITOJIHEHUIO, a 1Tociie 0pOpMIIEHHUS padOTHI IIPOBOIUTCS €€ 3aIIUTA.

Bonbiioe 3HaueHue Mo 3aKpEIUICHUIO M COBEPIICHCTBOBAHUIO 3HAHUHM MMEET CaMOCTOSATENIbHas
pabora crtyneHToB. MHpOpPMAIIO 0 BCEX BHUIAX CAMOCTOATENFHON PaOOTHI CTYIEHTHI IMOJy4aroT Ha
3aHATUSX.

KonTpone ycBoeHns MaTepuana IUCHUIUIMHBI OCYIIECTBISIETCSI C OMOIIBIO TECTOB, KOHTPOJIb-
HBIX paboT, ycTHOU Oecebl M UTOTOBOTO TECTa Ha 3K3aMeHe.

OcBoeHne TUCIUILTIHBI OIIEHUBAETCS Ha 3a4eTe WIIH YK3aMeHE.

Bl/lllbl ACATECJIBHOCTH CTYACHTA HA PA3/IMYHBIX 3TAanax J€eATCJIbHOCTH
npeacraBJjieHbI B Taﬁnnue

B yueOHbBIX 3aHATHIA JledaTebHOCTh CTyAEHTa

Jlexust Hanucanue koHCIEKTa JIEKIUH: KPAaTKO, CXEMAaTUYHO, IOCIEI0BATEIHHO
(UKCHPOBATh OCHOBHBIC IOJIOXKCHHS, BBIBOIBI, (DOPMYITHUPOBKH, 0000IIC-
HUS; TOMEYaTh BAXKHBIC MBICIH, BBIICISATH KIIIOYEBBIC CJIOBA, TCPMHUHBIL.
[IpoBepka TEpPMHUHOB, MOHSATUWA C TMOMOILIBK SHUMKIONEAUMN, CIOBapeEH,
CIPAaBOYHHUKOB C BBHITHUCHIBAHKEM TOJIKOBaHHI B TeTpaas. O003HaUEHHE BO-
MIPOCOB, TEPMUHOB, MaTe€pHaa, KOTOPBIE BBI3BIBAIOT TPYIAHOCTH, TIOMCK OT-
BETOB B PEKOMEHIYyeMOU nuTeparype. Eciau caMocTosATeNbHO HE yaaercs
pa3o0pathcsi B MaTepuale, HeoOXOaMMO COPMYITHPOBATH BOTIPOC U 331aTh
MPETOIaBaTeIII0 Ha JICKIIUU, Ha MPAKTHYECKOM, Ja0OpaTOPHOM 3aHITHU
WJIH Ha KOHCYJIBTAIINH.

[IpakTueckoe Pabora ¢ KOHCIIEKTOM JIEKIUW, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BO-
3aHarue mpocam, U3y4eHHue PEeKOMEHIyeMou JmuTeparypsl. Pazbop 3amad, paccMoT-
PEHHBIX B Yu4eOHOM ayauTOpuH. PeleHne 3a1a4 y JOCKA M Ha CBOEM pado-

gyeM MECTE.

Jlaboparopnas pabota |JIabopaTopHbie pabOTHI MO3BOJIIIOT HAYYHTHCS MPUMEHITH TEOPETUUECKUE
3HaHUS, TIOJTYYCHHBIC Ha JICKITUHM U(WJIH) PH PEIICHUH KOHKPETHBIX 3a/ad.
Uro06bl HanboJee paluoOHAIBLHO M TIOJTHO HCIIOJIB30BAaTh BCE BO3MOKHOCTH
Ja0OpaTOPHBIX IS MOATOTOBKM K HUM HEOOXOAMMO: CIIeIyeT pa3o0paTh
JIEKIHIO0 TI0 COOTBETCTBYIOIIEH TeMe, O3HAKOMUTHCS C COOTBETCTBYIOIIUM
paszzaenoM y4eOHHKa, popadoTaTh JOMOIHUTEIBHYIO JIUTEPATypy U UCTOY-
HUKH, TIOJITOTOBUTHh KOHCIIEKT W TIOJTOTOBHUTHCS K IMOJYYCHHS JOMYyCKa K
BBITIOJIHEHHIO PabOThI 110 Tpaduky. YeTko cobmoaarh rpaduk BHITTOJTHEHHS
71a60paTOPHBIX PaboT.

CamocTtosarenbHas paboralCamocrosTensHas padoTa CTy/IEHTOB CIIOCOOCTBYET ITyOOKOMY YCBOEHHUS
y4eOHOro mMarepuajia u pa3BUTHIO HaBBIKOB caMooOpa3oBaHus. CamMOCTOsI-
TebHas paboTa MpeanoaraeT CieayolIue COCTaBISIONIUE:

- paboTa ¢ TeKCTaMU: y4eOHUKAMU, CIIPABOYHUKAMU, TOTIOJIHUTEIbHON JIN-
TepaTypoH, a TAKXKE U3y4eHHE KOHCIIEKTOB JIEKLIUA;

- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHH;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSITETTFHOTO U3YUYECHHUS;

- ydacTue B paboTe CTy/IeHYECKUX HAayUYHbIX KOH(EpEHIINH, OTUMIINAT;

- IOJrOTOBKA K MPOMEKYTOUYHON aTTECTAlUU.

[ToaroroBka k mpomMexy- |['OTOBUTBCA K MPOMEKYTOUHOW aTTECTAIlMU CIEAYEeT CHUCTEMaTUYeCKH, B
TOYHOM aTTecTallii  |TeUYeHHEe BCEero cemecTpa. MIHTeHCHBHAs MOArOTOBKA JOJHKHA HAYaThCS HE
MO3JHEE, YEM 33 MECSII-TIOJITOPa A0 MPOMEXYTOUHOU aTTectauuu. Bo Bpe-




M CECCHMHM MAaKCHMAaJIbHO 3(1)(1)6KTI/IBHO HCIIOJIB30BaTh BPEMsA IJId MMOBTOPEC-
HHA 1 CUCTCMATHU3all MaTCpHaJid.




JIUCT PETUCTPAIIMUA U3SMEHEHUI

No Jlata BHECe- [Toanucek 3aBeayromero Ka-
/i IlepeyeHb BHOCUMBIX U3MEHEHUU HUS U3MEHE- (benpoii, OTBETCTBEHHOH 3a
HUH peanuzanuio OITOIT
1 AxkrtyanusupoBan paszznen 8.2 Buyactu co- | 31.08.2021
CTaBa MCIIOJIb3yEMOI'0 JIMLIEH3HOHHOTO
IIPOrpaMMHOT0 00EeCIIeYeHus, COBPEMEH-
HBIX NPOo(hecCHOHANBHBIX 0a3 JaHHBIX U
CIPaBOYHBIX MH(POPMAIIMOHHBIX CUCTEM
2 AkTtyanu3upoBad pasnen 8.1 Buactu co- | 31.08.2021

CTaBa MCIOJIb3yeMON yueOHO-
METOINYECKON JINTEPATyPhl




JIUCT PETUCTPAIIMUA U3SMEHEHUI

No JlaTa BHECe- [Toanucs 3aBeayromero Ka-
i [TepedyeHb BHOCUMBIX U3MEHEHUH HUS U3MEHE- (dhempoii, OTBETCTBEHHOM 3a
HUHU peanuzauuo OITOIT
1 AKTyanu3upoBaH paszaen 8.2 Buyactu co- | 31.08.2020

CTaBa MCIIOJIb3yEMOI0O JIMLIEH3HOHHOTO
IIPOrpaMMHOT0 00eCIeYeHus], COBPEMEH-
HBIX TPO(ECCHOHABHBIX 0a3 JaHHBIX U
CIPaBOYHBIX HH(OPMAIIMOHHBIX CUCTEM
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