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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucopuminHa «®u3uka» obecneunBaeT () OPMHPOBaHHME C/IEAYIOIHUX KOMIETeHIUH C
Y4€TOM MHAUKATOPOB UX JOCTH)KeHHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE
NPUMEeHeHUsI 3HAHUI MaTeMaTUYeCKUX, eCTeCTBEeHHBIX U
TeXHUYECKUX HaYK

OIIK OC-1.2, OIIK OC-1.6

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
HHAMKATOpa
OIIK OC-1.2 | CriocobeH ¥ roTOB MCII0/Ib30BaTh | 3HATh OCHOBHBIE (DU3HUECKHe
OCHOBHbI€E 3aKOHBI IUCLIUIUIVHBI | SIBJIEHWSI U 3aKOHBI (SIBJIEHUS U 3aKOHbI

¢bu3rka KJIaCCUUeCKOW U PeIITUBUCTCKOU
MeXaHWKH, OCHOBBI TEPMO/IMHAMUKHU 1
CBOMCTBA 3/IEKTPUYECKOT0 U
MarHUTHOTO M0Jiei); OCHOBHBIE
(u3nyeckrie BeIMYMHBI U KOHCTaHTBI,
VX OMpeJie/ieHre U eJMHUL[bI
M3MepeHusl.
3HaTh OCHOBHbIE (PU3MUECKUE SIB/IeHUS
Y 3aKOHBI (Teopuro KosiebaHuii 1 BOJH
OCHOBBI BOJTHOBOM M KBaHTOBOM
OINTHKH, CTPOEHHE aTOMOB, CBOMCTBa
aTOMHOTO $i/ipa U XapaKTepHUCTUKH
37IeMeHTapHbIX YaCTHLI).
Ywmerts [IpoBoauTh hur3nueckue
M3MepeHwusl, 3alIMCbIBaTh OCHOBHBIE
(hopMy bl IPOI/IEHHBIX Pa3zesioB
(b13MKH, MPUMEHSATb OCHOBHbIE
MeTOo/bl (PU3MKO- MaTeMaTUUeCKOT 0
aHa/m3a (PU3MKO-MaTeMaTuuecKre
MEeTO/bI J/IsI pellieHus 3aJjau B 06J1acTu
MaIIMHOCTPOEeHMUS.
Bnapers CriocobeH UCTOMb30BaTh
obrmedr3nueckue 3aKOHbI U
TIPUHLIMIIBI B TPAaKTUYECKUX
TIPUJIOXKEHUSIX; METOJUKU (PU3NUeCKUX
n3MepeHuil 1 06paboTKH
3KCIIePUMEeHTa/IbHbIX [JaHHBIX;
OCHOBHbIE MeTO/Ibl (PU3UKO-
MaTeMaTUYeCKOro aHauusa Jjis
pellieHus1 eCTeCTBEHHOHAYUHbBIX 3a7ay;
WCII0/Ib30BaTh OCHOBHBIE METO/IbI
VICC/IeJOBaHUS paBHOBECHS U
[BYDKEHUs] MeXaHU4eCKUX CUCTeM, a

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus




TaK>Ke THUTIOBbIE a/ITOPUTMbI TaKOTO
WCCJIeIOBaHUS TIPU PellieHuH
KOHKPETHBIX 33/]au; 3HaHUS
3aKOHOMEpPHOCTel MpoTeKaHUs
TeXHOJIOTUUeCKHX MPOL[eCCOB;
crocoObl pacyéTa OCHOBHBIX
TepMOAMHAMUYECKUX XapaKTePUCTUK
B TIPUJIOXKEHUH K TMPaKTUUeCKUM
3a/1a4aM; OOBSICHUTE XapaKTep
TIOBe/IeHUsI MeXaHUUeCKHUX CUCTEeM C
TIpUMeHeHHeM BaKHEMIINX TeopeM
MeXaHUKHU U UX CJIe[JICTBUM.

3HaTh OCHOBHbIE (hH3HUECKHe
sSIBJIEHUsI Y 3aKOHBI (TEOPUI0
KoJieOaHMid ¥ BOJTH OCHOBBI BOJTHOBOM
Y KBAaHTOBOU ONTHKHU, CTPOEHHE
aTOMOB, CBOWCTBA aTOMHOIO si/ipa ¥
XapaKTepUCTUKU IeMeHTapHbIX
YaCTHLI).

YMeTb NpoBOUTH (pr3MUecKue
M3MepeHus, 3aMMChIBaTb OCHOBHBIE
(hopmyJibl IPOMIeHHBIX Pa3/e/ioB
(13MKY, TPUMEHATh GU3UKO-
MaTeMaTHueCKre MeTO/IbI Jist
pelleHus 3aJau B 00/1aCTH
MaIlMHOCTPOEHUSI.

Bnapers vcnonb3oBath pU3MUecKre
3aKOHBI TIPY aHAJIU3e U pellleHun
rpo6JieM rpodeccruoHaTbHON
JesITeTbHOCTU, YMeTh BbI/Ie/TUTh
KOHKpeTHOe (h13ryecKoe COoflep>KaHue
B MIPUKJ/IQ/IHBIX 3a/ladyax U
WCII0/Tb30BaTh 3HaHUs (PU3MKU B
Oyayient nmpodeccroHaabHON
JesITe/TIbHOCTH.

CriocobeH 0CBOUTB U NPUMEHSITh
TOTy4eHHbIe 3HaHUS B
MIPaKTUYeCKO /1esiTe/IbHOCTH TIPU
pellieHuM pU3NYeCcKUX 3a/au

OIIK OC-1.6

2 MecTo auciMIuIMHBI B cTpyKType OOI1

W3yuenune aucuuruivHbl «Pusmrka» 0a3upyeTcss Ha pe3y/bTaTaX OCBOEHHs CJieIyHOIINX
JMUCLIATITUH/TIDAKTUK:  «VIH)KeHepHass W KOMIIbloTepHasi rpaduka», «HPOpMaIMoHHbIE
TEXHOJIOTUH»

OucuunivHa sB/seTCs TNPeJAIIeCcTBYIOLIeN [/ AUCLIUIUVIMH/TIPDAKTUK: «MaTtemaTukay,
«MH(bopMalioHHbBIe TEXHO/IOTUN», «IH)XXeHepHasi U KOMITbIOTepHasi rpaduKa»

3 O0beM AUCIHMILIMHbBI

O6Bem aucHMIUIMHEL cocTaBasgeT — 8 3ET
Buj; yue0HOI padoThI TPpyA0eMKOCTh B aKaJjleMHYeCKHX Yacax
(OpuH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOT'0 Yaca)
Bcero | Cemec | Cemectp No 2
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p Ne 1
OO6111as TPYZI0EMKOCTh
HHast TPYA 288 144 144
JUCIUANIVHBI
AyauTopHbIe 3aHATHS, B TOM
YAHTOP 128 64 64
yuce:;
JIEKITAU 64 32 32
nabopaTopHble pPabOThI 32 16 16
MpaKTHUecKre/CeMUHapCKue
P P 32 16 16
3aHATUSA
CamocrosTenbHas paborta (B
T.4. KypCOBOE 124 80 44
TPOEKTUPOBaHKE)
TpynoeMKOCTb
PyA y 36 0 36
MPOMEXYTOYHOW aTTeCTal[iu
Bu npome)xyTouHOM
aTTecTalyy (MTOroBoro 3aueT, JK3aMeH 3aueTt DK3aMeH
KOHTPOJISI 110 AUCLIUTITUHE)
4 CTpyKTypa U cojiepKaHue JUCLUII/IMHbI
4.1 CBojHbIe JaHHBbIE 110 COAEPKaHHUI0 AUCLIUII/IUHBI
Cemectp Ne 1
Bujbl KOHTAaKTHOH padoThI
N | Momewsane | g | fp | mscmn | O | oo
n/n P nil WILTHHBI Ne Kog. Ne Kog. No Ko, No Kog. KOH);monﬂ
AR B Yac. ) Yac. ) UYac. ) Yac. P
1 2 3 4 5 6 7 8 9 10 11
BBegenue B Ortuet no
1 J1abopaTOpHBIH 1 2 1 2 naboparop
MPaKTUKYM. HOM pabore
2 BBegenue B 17 1 6 2 - 2 Peluienue
J/IeKTPOCTATHUKY. 3a/a4
I'paBuTaronHoe Pemienne
I1oJie. 3a1a4,
3 9 1 4 2 Ortuet 1o
saboparop
HOM pabore
4 JrHaMmuKa 4 2 2.4 4 2 2 1,4 40 Peruenne
3aziau
JvHamuKa Oryer 1o
BpalaTeTbHOr0 naboparop
5 | APHKEHHA 8 2 3 2 3 2 2 18 Hou
pabore,
Peluienue
3azau
3aKOHbBI OrueT 1o
6 TIOCTOSIHHOI'O TOKa. 22 2 7,8 4 naboparop
Ho¥ pabore
KunemaTuka Ortuet 1o
BpallleHust naboparop
7 TBepAoro Tesa. 3 1 HOU
pabore,
Peiuienue
3aziau




MexaHuKa

8 TIPSIMOJIMHEHOTO 2 14 Peruexe
3ajau
JIBIDKeHUsI
MonekynsipHast Otuer 1o
(hu3urKa. 3aKOHBI saboparop
WJeanbHOro rasa. HOU
pabore,
9 11 8 OueHka
3HaHUi 110
COOTBETCTB
yromet
TeMe
MonekynspHas Ortyer 110
10 | dwusuka. OcHOBBI 12 saboparop
TEePMOJMHAMUKHU HoM pabore
1 OcHOBBI 18 Pemienune
DJIeKTPOCTaTUKU 3ajiau
12 OCHOBBI 6 YcTHbIit
TUIPOAMHAMUKH orpoc
13 IIpoBogHUKY. 21 Perenue
OneKTpOEMKOCTh 3afau
CocrosiHue Ortuet no
BeI|eCTBa. naboparop
14 SIBneHus 16 HOM
repeHoca. pabore,
®da3oBble Peruenne
nepexo/pl 3a/a4
TepMoarHamuKa Pemienune
3ajay,
15 13 Otuer 1o
saboparop
HOM pabore
TepmoauHaMuka. Ortyer 110
IMpotiecchbr saboparop
16 14 Hon
pabore,
Pemenue
3ajau
17 TepmouHaMUYeCK 15 YcTHbI
vie TTapaMeTphI. orpoc
Ynpyrue CBOiCTBa Peruenue
TBEPBIX TeJl. 3azady,
Hedopmariusi. YcTHbli
18 5 onpoc,
Otuer 1o
naboparop
HoM pabore
DJIeKTpUuecKoe
19 T0JIe B BelljeCTBe. 20 Pemenuve
ITonspuszanus 3a/a4
[IN2JIEKTPHKOB.
DJIeKTPOCTaTHKa. OreHka
WuTerpanbHble U 3HaHUM 110
IuddepeHATBEH COOTBETCTB
20 ble TeOpEeMBI. 19 yroujei
ITorenuuarn. TeMe,
Pemenne
3afau
21 DJiIeMeHTbI 10 OueHka
crielfiaabHON 3HAHUM T10
TeOpUH COOTBETCTB




OTHOCUTE/IbHOCTH yroiei
TeMe
2 OMHUCCUOHHBIE YcTHbIit
SIBJIEHUSL. orpoc
OHeprus u pabora. Periervie
3ajay,
23 7 1 Ortuet no
yaboparop
HOM pabore
IIpomesxyTouHas 3auer
aTTecTarys
Bcero 32 16 16 80
Cemectp Ne 2
Bu/bl KOHTAaKTHO PaboThI
N | Mo e | fp | fmemn | PO | Gom
n/n b n;:: UII/IUHBI No Ko, Ne Ko, No Kon. No Ko, KOHi‘mOJIﬂ
AHcIt - Yac. B Yac. B Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
OcHoBHbIe
Pemenue
1 XapaKTepUCTUKU 1 1 1 2
3a/au
MarHMATHOT'O TIOJIsL.
S Orer o
2 2 2 2 2 2 20 jabopaTop
Ha 3apsDKeHHbIe o
Ho¥ pabore
YaCTHULbL
MarunutHoe noJie
KATYILKH. OTuert 1o
MarunuTHoe nosie
3 3 1 1 2 naboparop
3emmu. [ToTok =
! HOI1 pabote
MarHUTHOMN
VHAYKIUH
4 DJIeKTPOMarHuTHa 4 1 2 2 Pemenne
sl UHAYKLMSL. 3a/jau
fBnenne Otuet 1o
5 B3aUMHOU 5 1 naboparop
WMH/YKLIUU. Ho¥ pabore
IIpupopa Oryer 1o
6 (heppoMarseTusma. 6 2 3 2 naboparop
HOM pabore
DJIeKTPOMarHUTHbI Pewerme
7 e KosiebaHwsl. 7 2 sazau
[lepeMeHHBIH TOK. A
BBegenue B A —_—
8 onTUKy. BonHoBble 8 1
orpoc
TIPOLIECCHI.
OCHOBBI BOJIHOBOM Otuert 1o
9 OTTUKH. 9 2 4 2 3 2 saboparop
VHTepdepeHLs. HOM pabote
OCHOBBI BOJTHOBOM Ortuet no
10 ONTHKU. 10 2 5 2 4 2 sabopaTop
Iudpakuust. HoM pabore
[Tornowenune Otuer 1o
11 CBeTa. 11 1 6 2 naboparop
[Monsipu3arnusi. HoW pabore
KBaHnTOBas ornruka. Otyet 1o
12 TermoBoe 12 2 8 2 5 2 1 10 jabopaTop
V3/y4yeHue. HOH pabote
13 KBaHTOBas oNTHKA. 13 1 7 2 6 2 Otuert 1o




D013 dexT. yabopaTop
HOM pabore
KgaHroBast onTuka. Pedepar,
14 PenTreHoBCKHe 14 1 YcTHbIit
CIEKTPhI. orpoc
OCHOBBI aTOMHOH Ortuet 1o
15 (hu3uKy. 15 1 2 14 jabopaTop
IToctynars! bopa. HOH pabote
OcHoBBI
KBAaHTOBOM Pedepar,
16 MeXaHUKHU. 16 1 YcTHbI
BosiHoBas onpoc
yHKIWS.
KsanToBas
MexaHUKa. ATom YcTHbI
17 BO/IOpO/a. 17 2 onpoc,
JHepreTuyeckue Pecdepar
YPOBHH.
18 MonekynspHsle 18 1 Pedepar
CIEKTPhI.
30HHas Teopus
TBEPZOTO Tesa. o
19 | Tpumecras 19 1 Y CTHE
orpoc
MIPOBO/AMMOCTb
TIOYTIPOBO/{HUKOB.
ITonynpoBosHUKY.
20 OZHOCTOpPOHHSA 20 1 Pedepar
TIPOBOAUMOCTb.
OCHOBHI sifiepHO Pedepar,
21 ¢uzuku. CBoiicTBa 21 2 2 Perienue
aTOMHOTO sifipa. 3a7a4y
ParioakTMBHBIN Perierne
22 pacriaj, aTOMHBIX 22 1 3a/ady,
sep. Pedepar
23 SAnepHble peakiuu. 23 1 Pemenne
3a/1a4
OcCHOBBI (HDU3UKH
371eMeHTapHbIX Pedepar,
24 YacTul]. 24 1 YcTHBIN
Kocmmueckoe onpoc
W3/y4yeHue.
IIpomesxyTouHas 36 JK3aMeH
aTTecTalys
Bcero 32 16 16 80

4.2 Kparkoe cojiep>kaHue pa3/ie/ioB M TeM 3aHATHH

Cemectp Ne 1

Ne Tema Kpartkoe copep:xanue
1 Brenenue B N3mepenust u morpemiHoCTy. PacueT norpemHocTen
nabopaTopHBIH MIPSIMBIX U3MepeHUi. J7ieMeHThl MaTeMaTHUeCKon
MPaKTUKYM. CTaTUCTUKU. PacueT ciiyyaliHOM MOrPeLHOCTH. YueT

cucTteMaThyeckol norpemHoctyd. O6paboTka
pe3y/IbTaTOB KOCBEHHBIX W3MepeHUi. [TocTaHOBKa
3agaun. MeTo/ npupailieHusi GyHKIuU. MeTos,
YaCTHBIX TTPOM3BO/IHBIX. MeTo/ norapudMUpoBaHuUs.
¢ynkiuu. CpaBHUTebHAS OL|eHKa MOTPeLHOCTe!.
dopma npezcTaBIeHuUs pe3yJibTaTa
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Beenenue B
3/71eKTPOCTaTHUKY.

ONeKTpoCTaTUKa. 3aKOH COXPaHEeHUs 3JIeKTPUUeCKOro
3aps/a. 3akoH Kysnona. HanpsokeHHOCTBb
3JIeKTPOCTaTUYeCcKoro nosis. [IpyHImIn cynepnosunumn
3JIEKTPOCTaTUYeCKOT 0 10JIs1. 3a/lauM 371eKTPOCTaTUKH.
ITonie gumonsi.

['paBuTaLiMOHHOE T0JIE.

PaboTa B mosie Tarotenus. [loTeHLMa mos
TAroTeHus. KocMuueckre cKkopoctu. ['apmMoHrueckure
Konebanusi. [Ipy>KMHHBIM MassTHUK. PU3NUeCKUI
MasiTHUK. MaTeMaTU4yeCKUi MasiTHUK. Pe30HaHC.

HdunHamuka

HvHamyka. [JuHaMHKa MaTepuabHOW TOUKU. 3aKOHbI
Herorona. Touku npunoxxkenus: cu. CHJibl TPeHUS.
3aKOH BCEMUPHOTO TSroTeHusi. Cuiia TSHKeCTH U Bec

[JvHamyka
BpalllaTe/IbHOr 0
JBUKEeHUs

[vHaMyKa BpalllaTe/ibHOTO ABHW)KeHHsI. MOMeHT
vHepLyd. MOMeHTbI MHePLIMM HeKOTOPBIX TeJl.
Teopema IlITeiiHepa. KuneTnueckast sHeprus
BpatreHust. MoMmeHT cuiibl. PaboTa ripu BpaitjeHuH
TBEpZOro Tesia. MOMeHT UMITy/ibCa. 3aKOHbI
coxpaHeHusi. CpaBHEHMe BeJIMUMH U ypaBHEHUH
MOCTYMAaTe/IbHOTO Y BpalljaTe/JIbHOTO JIBUYKEHUM.
CBo0Oo/iHBIe OcH. ['MpOCKOTT.

3aKOHbI [TOCTOSTHHOI'O
TOKa.

OneKTpUYeCcKui TOK. DyIeKTpuueckuid Tok. Cumna u
IJIOTHOCTBb TOKa. CTOpOHHME CUiIbl. 3aKOH OMa.
CorpoTvBieHHe ITPOBOJHUKOB. 3aBUCUMOCTb
COIPOTHBJIEHUS OT TemIliepaTyphl IPOBOJHUKOB OT
TeMIlepaTyphl

Kunemartuka BpaitjeHust
TBEpZOro Tea.

OrieMeHTBl BeKTOPHO! anreOpbl. YTI0Basi CKOPOCTh U
yIJIoBOe yCcKopeHue. ITpon3BoiHas U UHTerpari.
Kunematuka Bpanjenvst. CterieHd CBOOO/IBI.

MexaHuKa
NIPSIMOJIMHEUHOT O
JIBIDKEeHHS

Mexanuka. [IpocTpancTBo v Bpems. Mogenu B
MexaHuke. [Ipor3BoHas U UHTErpail.
[TocTynartesibHOe ¥ BpalliaTe/ibHOE JABUKEHUSI.
PaBHOMepHOe U paBHOYCKOPEHHOe [IBUKeHUe.
Cpepnsist ckopocTs. [lepemernienne. [1yTe.
TpaekTopus.

MonekyisipHast pu3HKa.
3aKOHBI U/ea/IbHOro rasa.

MonekynisipHast (pu3svka. 3aZilauv MOJIeKYIsIpHOM
¢u3vku. TepMoguHaMUUeCKye TlapaMeTphl.

W peanbHbIi ra3. MoeKy/IsipHO- KWHeTHYecKast
Teopusi. ArperaTHble COCTOSIHUS BellleCTBa.
YpaBHenue KatirniepoHa -MeHieneeBa. ['a30Bbie
3aKOHbl. OCHOBHOE ypaBHeHUe MOJIeKY/IIPHO-
KUHeTHYeCcKoi Teopru. CKOPOCTH MOJIEKYJ rasa.
OHeprus NoCTynaTe/bHOTO IBU)KEHUSI MOJIEKYJI rasa.
3akoH MakcBesinia 151 pacrpe/ie/ieHys MOJIeKyJ1 rasa
10 CKOPOCTSIM U SHEPTUsiM TEeIJIOBOTO JBHKEHHSI.
bapomeTpuueckasi dopmyJia. PacripeseneHue
BonbimMana. CpefjHee 4nCJI0 CTOJIKHOBEHUM U CpeJHSIs
JUTMHA CBOOOHOTO TIpoOera MoJIeKy I

10

MonnekynsipHast ¢pU3MKa.
OCHOBBI TePMOJMHAMUKA

MonnekynsipHasi hpu3vka. BHyTpeHHsIsI SHeprusi
uzieanbHOTO rasa. Uncso crereHeit cBOOOIbI MOJIEKYI.
3aKOH paBHOMEPHOTO pacripe/ie/ieHusi SHePruu 1o
cTerneHsiM cBOOObI MosieKy1. TerioeMKOCTb.
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SIBnenus nepeHoca. TerornpoBogHOCTh. Juddy3us.
BHyTpeHHee TpeHue. Bakyym U ero nonyueHue

11

OcHOBBI
OJIEKTPOCTaTUKHU

OnekTtpocratuka Teopema ['aycca s
3/1IeKTPOCTaTUUecKoro rnovisi. [IprMeHeHre TeopeMbl
laycca gyist pacueTa 3/1eKTpUUECKUX T0JIeN B BaKyyMe.
Teopema I"aycca B auddepeHiuanbHONU Gopme.

12

OCHOBBI TUJPOJMHAMUKU

I'mapocTaTtuka ¥ ruapoAuHamMuKa. ['uapocraTuka.
3akoH [Tackand. 3akoH Apxumea. ['uapaBavmueckue
MallMHbI. Y paBHeHUe Hepa3pbIBHOCTU. Y paBHEHUE
BepHy/IM U ero cieICTBUSI.

13

[IpoBogHUKM.
DJIEKTPOEMKOCTh

[TpoBogHUKY. [IpOBOJHMKY B 3/IEKTPUUECKOM T10JI€.
OJleKTpUuyecKast eMKOCTb IIPOBO/IHUKA.
KonpeHcatopel. DHeprusi CUCTeMbl 3apsiJi0OB,
yeIUHeHHOr 0 MPOBO/IHUKA U KOH/|eHCaTopa. DHeprus
3JIEKTPOCTaTUYeCKOro I0JIsl.

14

CocTtosiHMe BelllecTBa.

fABnenus mepeHoca.
@da30Bble nepexo/bl

CocrosHue BeljectBa. COCTOsIHME BellleCTBa.
CoxmwkeHue ra3oB. CBoMcTBa KUJKocTel. TernmoBoe
pacIIrpeHre XuaKkocTer. TennoeMKOoCTb KUJKOCTH.
fBnenus nepeHoca B XXUAKOCTIX. Auddy3us. Tumel
KPUCTa/I/TMUeCKUX Tesl. [JedeKTbl B KpUCTasIax.
TernoeMKOCTb TBepAbIX Tesl. McnapeHue,
cyOsiuMarniyisi, TuiaB/ieHre ¥ KpUCTa/uTi3aLusl.
Amop@nsble Tena. da3oBble nepexopbl. JlruarpaMMbl
coctossHUsl. TpoiHasi Touka

15

TepMmogyHamMuKa

TepmogrHaMUKa. 3ajaud U METO/bl TEPMOJUHAMUKH.
[TepBoe Hauaso TepMoMHAMUKK. PaboTa rasa npu
n3MeHeHUH oObeMa. [IpuMeHeHue 1epBoro Hauasa
TepMOZAMHAMUKH K U30mpoLieccaM. ArabaTiuecKuii
nponjecc. ITomuTponHsIi npoLecc.

16

TepmoguHaMuKa.
ITpoueccol

O6patumbie U HeoOpaTUMbIe Tiporiecchl. O6paTUMbIe
1 HeoOpaTHMbIe TIPOLIeCChl. 3aKphIThie U OTKPBIThIE
TepMOZMHaMHUUYeCKre CUCTeMbl. Kpyrosol nporecc.
Lukn KapHo. TepMogrHaMuueckasi Temrieparypa.
Bropoe Hauaio TepMOAUHAMUKUA. DHTPOIUS, ee
CTaTUCTHUYECKOe TOJKOBaHUEe U CBSI3b C
TepMOZMHAMUUYECKON BEPOSITHOCTBIO. DHTPOIIHS
yjeanpHOro rasa. iHdbopMaius u sHeprus

17

TepMoarHamMuyeckue
rapameTpsl.

TeruioBbIe JBUTaTeM U XOJIOAW/IbHbIEe MAllIHBI.
TernioBble JBUraTe/ I U X0A04U/IbHble MallUHBbI.
PeasnbHble rasol. Y paBHeHve Ban-sep-Baanbca.
BHyTpeHHsIsl 5Heprusi peajbHOro rasa. JHTabIIuUs.

18

Yrnipyrue cBOKMCTBa
TBEPJBIX TeJl.

Hedopmarusi.

Hedopmarius Ten. OCHOBHBIE TIOHSATHS O CUCTEMe TeJl.
Hedopmarus TBepgoro Tena. 3akoH ['yka.
Hedopmariuu caura. Jedopmaiiy KpydeHusl.
Wmnynbc. AbcontoTHO yripyruid yaap. AGCOIFOTHO
Heynpyruy yzap. [IBrwkeHue Tesa ¢ nepeMeHHOU
MaccoM.

19

OJIeKTpUYecKoe 110Jie B
BejectBe. [Tonspusaiys

JIA3IEKTPUKOB.

duanektpuku. Tunel guameKTpuKoB. [losisprsanys
InasiekTpUKOoB. [TosisprsoBaHHOCTh. HarnpsykeHHOCTb
TI0J14 B IUDJIeKTPYKe. Y CJIOBUS Ha I'paHulie paszesa
[IBYX QU3eKTPUUECKUX Cpef.
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20

OJIEKTPOCTATHKaA.
WHTerpanbHble U
JuddepeHLManbHbIe
TeopeMbl. [ToTeHMan.

OnekTpocTaTtvka. LJupKynsanys BekTopa
HanpsDKeHHOCTH 3/1eKTprYeckoro nosis. Ilotenuyan
3JIeKTPOCTaTUYeCcKoro rnosist. HanpspkeHHOCTb, Kak
rpajIueHT MoTeHLMana. DKBUIOTeHIIMaIbHbIe
NOBEPXHOCTHU. BrIuncieHre pa3HOCTH NIOTEHLMAIOB
T10 HanpsDKeHHOCTH MO

21 OJIeMeHTHI CieljuasbHOW | DJIeMeHThl TEOPUH OTHOCUTE/IbHOCTH.
Teopumn HewnnepranbHble cuctemsl oTcyera. Cuibl MUHEPLIMK.
OTHOCUTE/IbHOCTH [TpyHLMIT 5KBUBa/IEHTHOCTU DUHILTENHA.
ITpeo6pa3oBanus ["anunes. MexaHWUueCKHN TIPUHLIATT
OTHOCUTeIbHOCTH. [locTynaThl crieuaTbHOM TeOpUU
oTHOCHUTe/IbHOCTHU. [Ipeobpa3oBanusi JIopeHiia.
Cnencteus 13 ipeobpa3oBanuii JlopeHiia. iHTepBan
MeXy coObITUsIMU. OCHOBHOM 3aKOH
PEJISTUBUCTCKOW AMHAMUKU. 3aKOH B3aUMOCBSI3U
MacChl M SHepruu
22 OMUCCHOHHBIE IB/IeHUs. | OMUCCUOHHBIE SIBJIeHUSl. DMUCCUOHHbIE SIBJIEHUS U UX
ripuMeHeHre. VloHu3alys ra3oB. ['a30BbIi pa3psij.
CamocTosiTennbHbIN ra3oBbii pa3psj. [Inasma u ee
CBOWCTBA.
23 OHeprus U paboTa. OHeprus U paboTa. JHeprus. Pabota. Kunetnueckast
sHeprus. [loTeHlManbHas 3Heprus. 3aKOoH
COXpaHeHUs MeXaHUYeCKOW SHepruu
Cemectp Ne 2
Ne Tema Kpartkoe copep:xanue

1 OcHoOBHBIE MarnetusMm. MarnutHoe nose. 3akoH buo-Casapa-
XapaKTepUCTUKHU Jlaninaca. 3akoH AmMriepa. MarHuTHoe 1iosie
MAarHUTHOTO TIOJISL. JIBIKYIIIErocsi 3apsija.

2 [eiicTBe MarHUTHOTO MarnutHoe nosne. JlelicTBre MarHUTHOTO MOJIST HA
T10J151 Ha 3apsKeHHbIe JBIKyLIMMCS 3apsif. JIBrkeHUe 3apsKeHHBIX YaCTHL]
YaCTULBI. B MarHWTHOM TI10JIe. Y CKOPUTE/N 3apsKeHHbIX

yactull. LIupkynsauys BeKTopa UHAYKLMA MarHUTHOT O
T10J151 B BaKyyMe.

3 MarnuTHoe nose MarnuTtHoe nosie. MarHUTHOE T0Jie COJIeHOU/Ia U
KaTyLUKU. MarHuTHoe Topouza. MarauTtHoe nosie 3emiu. [ToTok BeKTOpa
riosie 3emiu. ITotok MarHMTHOM UHAyKLuK. Teopema "aycca fis
MarHMUTHOM UHJYKLIUN MarHuTHOT o mosist. PaboTa 1o nepemeriieHHIO

TPOBOJHKKA Y KOHTYpa C TOKOM B MarHUTHOM I10JI€.

4 DJIeKTPOMarHUTHast OJIeKTpOMarHuTHas UHAYKLs. fIBieHue

VHIYKLWSI. 3J1eKTPOMAarHMTHOM UHAYKLMK. 3akoH Papaziest u
BBIBO/] €0 U3 3aKOHA COXpaHeHus SHepryu. [IpaBuso
JleHuja. BpaijeHue paMKy B MarHUTHOM T10J1Ie.
Buxpesbie Toku (Toku ®yko).

5 SIBneHue B3aUMHOU NHayKTUBHOCTB. UHAYKTUBHOCTb KOHTYPA.

VHYKLWH. CamounHgykuys. TOKY MpY pa3MbIKaHUW U 3aMbIKaHUU
ternu. B3aumMHasi unayKuys. TpaHchopMaTopsl.
[Tepenaua 3neKTprUUeCKOl SHEPruy. DHepPrus
MAarHUTHOTO TIOJISI.
6 ITpupopa MarHuTHble MOMEHTBI 3JIeKTPOHOB Y aTOMOB.
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dbeppomarHeTusMa.

MarHuTHble MOMEHTBI 3/IeKTPOHOB Y aTOMOB.
MarnutHoe mosie B BelllecTBe. Iua- u
rapamMarHeTuku. HamarHnueHHOCTb. Y C/10BYs Ha
rpaHuLie pa3jesia ByX MarHeTUKOB. deppoMarHeTUKU
1 ux cBoiicTBa. [Ipupoza deppomarserrsma.

OJIEKTPOMarHUTHbIE
Kosiebanust. [lepeMeHHbII
TOK.

Konebanusi. [TlepemenHbiii Tok. [TomyueHue
riepeMeHHOro Toka. 3akoH OMa /151 Liernu
TlepeMeHHOro ToKa. Llerns repeMeHHOro Toka,
copepxatas R,C,L. Pe3oHaHc HarnpsbkeHusl. PesoHaHC
TOKa. MOILIHOCTB, Bblfle/isieMasi B Ljelly IlepeMeHHOr 0
TOKa. ['apMOHHUeCcKue KojiebaH!sI B 3IEKTPUUECKOM
KoHType. CBoOO/IHbIE, 3aTyXatoIIye KonebaHus B
3JIEKTPUUYECKOM KOHTYpe. BbIHYK/IeHHbIe KOJle0aHusl.
OuddepeHLiiaibHble ypaBHEeHHs BBIHYKAEHHbIX
KosiebaHus1. Pe3oHaHC B KonebaTe/TbHOM KOHTYPe.
BuxpeBoe snekTpuueckoe 1iojie. TOK cMeleHus.
YpaBHenuss MakcBesuia /11 3/1eKTPOMarHUTHOT O
TI0JIS1.

BBesieHue B ONTHKY.
BosHOBBIE TTPOLIECCHI.

Onrtuka. MexaHnueckue BOJIHbL. ['apmMoHuyeckue
BoJiHBI. CTOsTYast BosiHa. [JIOTHOCTB ¥ OTOK SHEPTUM.
®da3oBasi CKOpOCTh. [IpUHLMIT CyTIeprio3uLvu.
I'pynmnoBasi ckopocTk. IHTepdepeHLvs BO/H. 3BYK.
AddekT [oriepa B akyCTHKe. Y/IbTPa3ByK U €ro
nipuMeHeHue. DHeprus Oeryiieil BoiHbI BekTop
TJIOTHOCTH TTIOTOKA SHEPrUu.

OCHOBBI BOJTHOBOM
OITTUKH.
Nurepdepeniys.

OneKTpOMarHUTHbIe BOHbI. DeKTPOMarHUTHbIe
BOJIHBI. Pa3BuTHe npe/icTaB/ieHni O IPUPO/ie CBeTa.
YpaBHeHHe CBeTOBOM BOHbI. DHEPrusi
3/IeKTPOMAarHUTHBIX BOJH. VIMIyibC
5/IeKTPOMarHUTHOU BOJIHEL. V3mydyeHue funosns.
[IpumeHeHUe 3/1eKTPOMarHUTHBIX BOJTH. OCHOBHBIE
(doToMeTpUUeCKHe BeJTMUMHBI. DJIeMEeHThI
3/IEKTPOMarHUTHOM oNTUKU. IHTepdepeHLys
CBETOBBIX BOJIH. VIHTep(epeHIMsl B TOHKUX I/IeHKaXx.
Kosbrja HetoToHa. [1posiBiieHue 1 npuMeHeHus
vHTepdepeHIMY CBeTa.

10

OCHOBBI BOJIHOBOU
ONTHKU. [Indpakuus.

OreHKa 3HaHUM M0 COOTBETCTBYHOLLeH Teme, OTyer
1o 1abopaTopHo# pabote

Oudpakuus ceeta Judpakuus ceeta. [IpuHimn
Ioiirenca-®penens. [Iudpakius pexens Ha
Kpyr/ioM otBepctuu. Judpakius @payHrogepa Ha
ofHOU 1weny. JudpakivioHHas pewieTka.
IIpocTpaHcTBeHHas peleTka. PaccesHue cserta.
udpaxkiys Ha TPOCTPAaHCTBEHHOM pellleTKe.
®opmyna Bynega-bparra. [lucnepcus csera.
O/eKTpOHHAas TeOpysl JUCTIepCUU CBeTa.
Paspernatornas criocobHocTb. CrieKTpasbHble
nipubopsl. ITorsTue ronorpadun

11

[Tornoujenue ceerta.
[Tonapusarus.

[Tornowenue ceeta. [Tornomenue ceera. dPdexr
Homunepa. U3nyuenve BaBunosa-UYepeHKoBa.
[Tonspusanus ceera. 3akoH Mantoca. 3aKOH

11




bprocrepa. [IBoliHOe y1yderpenomieHye.
VckyccTBeHHas onThveckast aHM30Tponus. BpaieHue
IUIOCKOCTH nosisgpusanyu. IlonHoe BHyTpeHHee
oTpakeHHe. AjMa3sbl U CAMOLIBETHI.

12

KBaHToOBas orTuka.
TenioBoe U3yyeHue.

TennoBoe usnyuyenue. TerioBoe usnyueHve. 3aKOH
Kupxrodda. 3akon Credana-bobiiMaHa. 3aKkoH
cMmelieHus Buna. @opmyiia Penes-/bxunca. @opmyiia
[Tnanka. OnTuyeckass mupomeTpusi. TerioBbie
VICTOYHUKY CBeTa.

13

KBaHTOBag OITHKA.
doTto3pdexT.

®otosddexT. Bugsl porosddexrta. BHerHui
doTorddekT. YpaBHeHHe DUHINTeMHA /i BHEIITHEro
dotosddekra. BHyTpeHHul (poTo3PdeKT.
[TpumeHeHue doto3ddekra.

14

KBaHTOBag ONTHKA.

PentreHoBckue CITeKTDBHI.

[aBneHue cBeta. Macca u UMNy/bC QPOTOHA.
[Hasnenue cBeta. ddpdekr KomnroHa. PeHTreHOBCKOe
usnyueHue. PeHTTeHOBCKHe CTIeKTPBI.
B3aumopelicTBre peHTTeHOBCKOTO U3TyUeHHUs C
BeIlleCTBOM. PeHTreHOCNeKTpasbHbIM aHan3.
PeHTreHOCTPYKTYpHBIH aHaiu3. Perucrparus
usnyueHus. [IpMeHeHre peHTTeHOBCKHUX JTyueil.
[uranekTHueckoe eJUHCTBO KOPIYCKY/ISIPHBIX U
BOJIHOBBIX CBOWCTB 3JIEKTPOMarHMTHOTO U3/TyUeHMUsl.

15

OCHOBBI aTOMHOU
¢usuku. [loctynatsl
bopa.

Artom 1o bopy. Teopust atoma Bogopoza 1o bopy.
JInneluaTeli CrieKTp atroma Bogopoga. IToctynarer
bopa. CniekTp aroma Boziopoza 1o bopy.
KopnyckynsipHO-BOTHOBOM Ajya/ii3mM CBOUCTB
BellleCTBa.

16

OCHOBBI KBAaHTOBOH
MeXaHUKU. BosHoBas

byHKLHS.

CootHoenre HeornpesieseHHOCTel. COOTHOLIEHHe
Heornpe/ienieHHOCTel. BosHoBas yHKLMs cBOOOfHOTO
3/1eKTpoHa. CTaTUCTUUeCKUH CMBIC/T BOJIHOBOU
¢yskuyu. O61iee ypaBHeHue [lIpeavHrepa.
YpasHenue [llpeaunrepa /s cTaljuOHapHBIX
cocrosiHuii. [IBrykeHre cB0OoiHOM yacTulbl. YacTuiia
B OIHOMEPHOM MPSIMOYT'0JIbHOU MTOTEeHIIMaIbHOU SIMe.
[TpoxoykaeHre YyaCTULIbI CKBO3b MTOTEHL[MaTbHbIN
Oapbep.

17

KBaHTOBasi MexaHUKa.
Atowm Bozmopoza.

OHepreTHyecKre YPOBHH.

KBanToBasi MexaHuka. KBaHToBasi MexaHuka. ATOM
BOZIOPOZia B KBAHTOBOM MeXaHUKe. ATOMHast
opburtanb. CnivH 371eKTpoHa. CrIMHOBOE KBaHTOBOE
yucso. [Tpunuun Ilaynu. PacripesjeneHve 3/1eKTpOHOB
B aTOMe T10 SHepreTUUYeCKUM COCTOSIHUSIM.
[Tepuoguueckas cucrema MeHzeneeBa. MoseKy.Jibl.
Xumuueckue cBsi3u. [ToHsiTHe 06 SHepreTUUecKux
YPOBHSIX.

18

MouJiekysipHbIe
CIIeKTPBI.

MourniekyJisipHbIe CTieKTphI. [1oromnjeHue, CrioHTaHHOe
Y BBIHY)KJIeHHOe U3nydyeHus. Onruyeckre KBaHTOBbIE
reHepaTopsbl. Pa3oBoe MPOCTPAHCTBO. PYHKLIUU
pacnipesiesienyst. KBantoBas cratuctuka ®@epmu-
Huvpaka. KanToBasi ctaTucTka bo3e-3OliHilTeliHa.
BbIpoXKIeHHBIN 3/1eKTPOHHBIY T'a3 B MeTa/ulax.
KBaHTOBasi Teopusi TEIIONPOBOAHOCTU. POHOHHI.
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KBaHTOBasi TeOpus 3/1€KTPOIPOBOSHOCTH.
CeepxripoBoiuMocTb. dPdekT [Ixo3edcoHa.

3/1IeMeHTapHbIX YaCTHLI.
Kocmumueckoe
H3/TyueHue.

19 30HHas Teopus TBEPAOro | 30HHAas TeOpus TBEPZAOro Teja 30HHAs TeOpus
Tesa. [IpumecHas TBePZOro Tesa. MeTasuibl, JU3JIEKTPUKU U
IIPOBOJUMOCTD noynpoBoHUKa. CoOCTBeHHAst IPOBOIUMOCTD
T10JIyTIPOBOJHUKOB. T10JIyTIPOBOAHUKOB. IIpriMecHas IpoBOAUMOCTD

TIOJTYTIPOBO/JHUKOB.

20 ITonynpoBogHUKH. DOTONPOBOAUMOCTE. POTONPOBOAUMOCTh
OpHoCTOpOHHSAA TI0JTYTIPOBOHUKOB. JIFOMUHeCL|eHL1sl TBepbIX Tel.
IIPOBOAUMOCTb. KoHTaKT ZIByX MeTas/IoB 110 30HHOM TeOpUH.

TepmossieKTprueckue siBjieHUs1. BeinpsimieHue Ha
KOHTaKTe MeTa/l/I-[10/1yNpoBOAHUK. KOHTakT
3JIEKTPOHHOI'O Y [IbIPOYHOIO ITO/IYIIPOBOJAHUKOB

21 OCHOBBI siiepHOM ATtoMHoe g7po. Pasmep, cocTaB U 3apsi[; aTOMHOIO
¢usuku. ColicTBa siapa. MaccoBoe u 3apsifioBoe urciio. [ledekT Macchl U
aTOMHOTI0 ffipa. SHeprus cBsi3u g7pa. CruH spa U ero MarHUTHBIN

MOMeHT. finepHble cusibl. Mogenu sifpa.
PapnoakTrBHOe M3/lyyeHre U ero BUAbl. 3aKOH
paZiMoakKTUBHOIO pacnaja. [Ipasusa cMeleHusl.

22 PagnoakTuBHbIN pacniag | Anbga-pacnaj. 3aKOHOMepPHOCTH anb(a-pacrnazja.
aTOMHBIX fA7ep. Bera-pacniag. HeiitpuHo. ['amMma-u3nyueHue u ero

cBOUCTBA. VICTOUHMKHN PaIMOaKTUBHOI'O U3/Ty4YeHHUs.
Pe3onaHcHoe ["amma-u3nyuenue. D¢ ekt
Meccbayapa. Metozipl Hab/mOJeHUsST U PeruCTpaLin
Pa/IM0aKTUBHBIX U3/TyYEeHUH U YaCTHLI.

23 SAnepHble peakiuu. AnepHble peakuyu. fnepHble peak iU U UX OCHOBHBIE
Tunbl. Peakuys fenenus sgpa. LlernHas peakuus
JlenleHust ipa. S nepHble peaklivy N0J, IeCTBUEM
HEWUTPOHOB. 3aKOHbI COXPAHEHUSI B 51[J€PHBIX
peakLusx. SnepHble peakTopbl. TepMosiepHbIn
CUHTE3.

24 OcHOBBI (DU3MKH [Tpo6ieMbl 3KOJIOTHH B si/IEPHBIX TEXHOJIOTHSIX.

Kocvmnueckoe nsnyuenue. SnemeHTapHble YaCTULIbL.
Turbl B3aMO/1eiCTBUM 3/1eMEHTapHbIX YaCTHLI.
dyHJameHTa/IbHble B3aUMOJencTBUs. YacTHULbI U
aHTUuacTullbl. Knaccudukaiiys s/emMeHTapHbIX
yactull. KBapku.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 1

. Ko/1-Bo akajieMmuuecKux
Ne HaumeHoBaHue 1abopaTopHOil padoThl
4acoB
Ne 4-2. BBefieHre B 1ab0paTOPHBINA TPAKTUKYM.
1 OrnpeziesieHrie yCKOPeHUs CUJIbI TSXKECTHU C 2
TIOMOI[bI0 MaTeMaTUYeCKOr0 MassTHUKA
7 Ne 3-2. OnpesiesieHHe CKOPOCTH TTyJ/IM C TIOMOLLbIO ?
0a/TMCTUYECKOTO MasiTHUKA.
3 Ne 2-1. Mi3yueHrie OCHOBHOTO 3aKOHA JUHAMUKH 9
BpalllaTeIbHOr0 JABM>KeHMs Ha MasiTHUKe O0epOeka
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4 Ne 8-1. Onpenenenyvie Ko3dduieHTa BHyTPEHHET0 ’
TpeHus BoApl MeTooM CToKCa
5 Ne 8-2. Onpenenenyvie ko3 duijeHTa BHyTPEHHET 0 ’
TpeHusi MeTozioM Ilya3eitsis.
6 No 15-1. Mi3yueHue 371eKTPOEMKOCTH. 2
7 Ne 16-1. Mi3yueHue 3aKOHOB [IOCTOSIHHOI'O 9
3JIEKTPUYECKOr0 TOKa
8 Ne 16-4-1. MI3MepeHue CONPOTUB/IEHUS IIPU 9
TIOMOILM MOCTa YUTCTOHA.
Cemectp Ne 2
. Ko-Bo akajeMyu4ecKHx
Ne HaumeHoBaHue 1a00paTOpHOI PadoThI
4acoB
Ne 18-1. OnpefienieHre TOPU30HTA/ILHOM
1 COCTaBJISIFOLeN HalpsDKeHHOCTU MarHUTHOT'O T10JIS1 2
3eMIu.
7 Neo 18-2. OnipefiesieHre ye/ibHOTO 3apsizia 2
3/1eKTPOHA MeTOZIOM MarHUTHON (hOKYCHPOBKU.
3 Ne 18-3. M3yueHue neT/ii rucrepesuca 2
(heppoMarHeTHKa C rMoMOIIIb0 ocIuiorpada.
4 Ne 44. OnipesiesieHre AJIMHbI CBETOBOM BOJIHBI C 2
TIOMOIIL[bI0 OUrpu3Mbl PpeHers.
5 Ne 46-1. V3yueHue sBieHus1 AU(PaKLMU CBeTa. 2
6 No.48. M3yueHue rionsipy3aliy CBeTa. 2
7 Ne 55. M3yyeHue BHeliHero dhoTo3ddekra. 2
8 Ne 51-3. OkcriepriMeHTa/IbHas IPOBEPKA 3aKOHa 2
Credana-bosbimaHa.

4.4 IlepeyeHb NPAaKTHUYECKHX 3aHATUHN

Cemectp Ne 1

Ne

TeMbl NIPaKTHUeCKUX (CeMHUHAPCKUX) 3aHATHI

Ko/1-Bo akajieMmuuecKux
4acoB

ITocTynaresibHOe U BpalliaTe/bHOe ABMKEHU.
PaBHOMepHOe 1 paBHOYCKOpPEHHOe /IBUKeHUe.
Cpepgnssa ckopocts. [Iepemeljenue. ITyTs.
Tpaekropus. YT/10Bast CKOPOCTb U yI/I0BOe
yckopeHue. KuHeMaTuka BpallleHus

HvHamyika. 3akoHbl HeroToHa. Cuiibl TpeHus.
Hedopmarus TBepzoro tena. 3akoH I'yka.
Nmnynisc. ABGCOMOTHO yIIpyruit yaap. A6COMIOTHO
HeyIpyruu yzap. 3akoH Apxumezia. 3aKOH
COXpaHeHHsl MeXaHUYEeCKOU SHepruu

MomeHTBI HHepLMY HeKOTOPbIX Tesl. TeopeMa
[IITeitHepa. KuHeTnueckast sHeprus BpalljeHUs.
MowmeHT cunbl. PaboTa ripu BpareH|uu TBepi0oro
Tes1a. MOMeHT uMIyJ/ibca. 3aKOHbI COXPaHeHHUs

3aKOH BCEMHUPHOTI0 TAroTeHus. Cuia TsoKeCcTy U
Bec. Pabota B noJsie Tarorenus. [loTeHLMan mos
TaroTeHusi. Kocmuueckre ckopocTu. [Ipy>KMHHBIN
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MaATHUK. PU3NUecKUl MagTHUK. MaTeMaTuueCKUn
MasiTHUK.

W peansHblii ra3. Moneky/sipHO- KMHETUYeCKast
Teopusi. YpaBHeHUe KnaiinepoHa -MeH/ieeeBa.
I"a3oBble 3akOHBI. OCHOBHOE ypaBHeHUe
MOJIEKY/IIPHO-KMHeTHUeCcKol Teopun. CKopocTH
MOJIeKyJI ra3a. JHeprus MocTyrarejbHOro
JBYDKeHUs: MOJIeKyJI ra3a. bapoMmerpuueckas

dhopmyia.

TennoeMKOCTb. ABneHUs TiepeHoCa.
TenonpoBoAHOCTL. IIpuMeHeHVe repBOro Havasna
TepMO/IMHAMUKH K U30MPOL[eCCaM.
Apmnabatuueckuii mporiecc. Kpyrosotii nporiecc.
[ukn KapHo. TepMmogyHamuyeckas: TeMrieparypa.
Bropoe Hauasio TepMOAUHAMUKU. SIB/IeHUs
repeHoca B XXUJKOCTAX. TernnoeMKOCTb TBep/bIX
Tesl

OJIEKTPOCTAaTHKA. 3aKOH COXpaHeHus
371eKTpUUecKoro 3apsifja. 3akoH KyJsioHa.
HanpspkeHHOCTB 5/1eKTPOCTaTUYeCKOro TOJIS.
[TpuHLMIT Cyneprno3uLuK 3/IeKTPOCTaTUYECKOT 0
oJisg. 3a/iauu 371eKTPOCTaTUKU. [Tose aurosis.
OJiekTpocTaTuka. Teopema ["aycca st
371eKTpoCcTaThueckoro noss. IlpuMmeHenne TeopeMsbl
l"aycca gjist pacueTa 3/1eKTpUUeCKUX 0Jiei B
BaKyyMe.

[ToTeHLMan 3/1€KTPOCTaTUUECKOI'O T10JIA.
HarpspkeHHOCTb, KaK rpafiueHT IoTeHLyarna.
OKBUITOTeHLa/IbHbIe [I0BepXHOCTU. BeluncieHue
Pa3sHOCTY NOTEHLMA/IOB I10 HaIPSDKeHHOCTH 1071
OJleKTpryecKast eMKOCTb [IPOBOJHUKA.
Kongencaropsl. 3akoH Oma. ConpoTus/ieHue
IIPOBOJIHUKOB

Cemectp Ne

IN

Ne

Tembl NpaKTHUeCKHX (CEMHUHAPCKHX) 3aHATHI

Ko/1-Bo akageMuuyecKux
4acoB

MarunutHoe noJie. 3akoH bro-CaBapa-Jlamiaca.
3akoH Amriepa DddekT Xosta. [BukeHue
3apsUKeHHBIX YaCTHUL] B MArHUTHOM M0JIe.
Lupkynsiius BeKTopa UHAYKLAA MarHUTHOTO TIOJISt
B BaKyyMe. MarHuTHoe rosie cojeHousia. Pabora
T0 MepeMelLeHHI0 MPOBOJHUKA U KOHTYpPa C TOKOM
B MarHUTHOM MoJie. fIB/ieHue 3/1eKTPOMarHUTHON
nHAYKIMK. 3akoH Papages. [Ipasuio JleHija

SIBneHue 3/1eKTPOMarHUTHOW MHAYKLUU. 3aKOH
®apages. [IpaBuo JleHia MHAYKTUBHOCTD
KOHTypa Pe3oHaHC B KosiebaTeslbHOM KOHTYPE.

Crosiuasi BonHa. O¢dekxT [orepa B aKyCTUKe
NHurepdepeHiys cBeToBbIX BO/H. IHTepdepeHIys
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B TOHKUX T7ieHKaX. Konbila HbroToHa

[Mpunuun NolireHca-®penens. Audpakuys
4 dpeHesist Ha KPyryioM oTBepcTUH JrdpakiiioHHast 2
penietka. Popmyna Bynbda-bparra.

TerioBoe u3nyueHve. 3akoH Kupxrodda. 3akoH

> Credana-bosbiiMaHa. 3akoH cMellleHUst BuHa 2
YpaBHeHHe DUHILTeHA [I/Is1 BHELITHeTro

6 dotosddekra. IlornomeHre cBeta. 3aKoH 9
Mantoca. 3akoH bproctepa. ITosiHOe BHyTpeHHee
otpaxkeHue. Dddekt KomnToHa

- JIuHeluaThIN CIIeKTp aToMa BoZopoaa. [TocTynatel ?

Bopa. CiekTp atoma BOZ0poja.

3aKOH pajoaKTUBHOrO pacnaja. ITpasuna
8 cMeleHus. Anbga-pacrna/,. 3aKOHOMEpHOCTH 2
anb(a-pacnaga. bera-pacnaz

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 1

Ko/-Bo akajeMudecKHx

Ne Bupg CPC
4acoB

1 OdopmiieHre 0TYETOB 10 JTaOOPAaTOPHBIM U 20
NIPaKTUYeCKUM paboTam

2 IToaroToBKa K 3auéTy 18

3 [ToaroToBKa K MpakTUUeCKUM 3aHSITUSIM 14
(y1abopaTopHBEIM paboTam)

4 [ToAroToBKa K c/iaue M 3aljuTe OTUeTOB 20

5 Peluenue crieriasibHbIX 33734 8

Cemectp Ne 2

Koi-Bo akafjeMuueckux

Ne Bupg CPC
4acoB
1 [ToaroroBka K NpakTU4YeCKUM 3aHATUAM 10
2 [ToaroroBKa K NpakTU4YeCKUM 3aHATUAM 20
(s1abopaTopHbIM paboTam)
3 Penienue crierjyasnbHbIX 3a/1a4 14

B xozie mpoBeieHust 3aHATHI 110 AUCLIUTUIMHE UCTIOB3YIOTCS C/IeAYIOIIe HHTEPAKTUBHbIE
MeTozbl 00yuenusi: [luckyccusi, JIekiusi ¢ oirnbkamu, Mo3roBoit mrypm

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
5.1 MeToanuecKue yKa3aHHs /I 00yUaIOMUXCA M0 OCBOEHHIO JUCHUILTHHBI

5.1.1 MeToguuecKue yKa3aHUsl /I 00yJarOIUXCS M0 MPAKTHUYECKUM 3aHATHAM

1. JIunoBueHko E. JI. MexaHMKa. YUuCh pelliaTh 3a/jauu: yuebHoe rmocobue st
BY30B I10 TeXHUYECKUM HarpasjieHUsIM [OAr0TOBKU U crietanbHoCTaM / E. JI. JIunoByeHKo,
2015. - 75.

2. @wunatosa JI. C. 3akoHBI cOXpaHeHUs B MexaHuKe. O000111. rpreM peliieHus 3a/ad4 :
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meTtoz.rocobue / JI. C. ®dunatosa, 2002. - 69.

3. JlurioBuenko E. JI. TIpakTrKyM 1o Kypcy o0itieii ¢pU3MKW. YUuCh pelaTh 3aJjauu :
c6opuuk 3azau / E. JI. JlunoBueHko, 2010. - 167.
4. dunarona JI. C. MexaHuka. O60011jeHHbIe TTPUeMBbI pellieHHs 3a/jau

[DnekTpoHHBIM pecypc] : yuebHOoe rocobue / JI. C. @unaTtosa, 2009. - 177.

5.1.2 MeToauuecKne yKa3aHus /ISl 00y4aromuxcs 1Mo JIabopaTopHbIM padoTam:

MeToauueckue yKa3aHHs 110 1ab0paTOPHBIM paboTaM OOIIMPHBI U U3/I0XKEHBI B HECKOJTBKUX
METO/IUUeCKHX TTOCOOUSX, AOCTYIHLIX B 6nbmoreke MPHUTY u nabopaTopusix Kadeapsl
¢bu3uky. Ha3BaHus 3TUX METOIUUECKUX TTOCOOUI TIPUBOIUTCS HIDKE:

. JIaboparopHsie paboThl 1 — 6: cMoTpu «MexaHHUKa : TPAKTUKYM 110 (PU3UKe» :
yue6.mocobue s TexH. By3oB / H.IT. KoHoBasioB [u Ap.] — 2-e u3g., iepepa0. v 011, —
Npkyrck : U3p-so UpI'TY, 2010. — 136 c.

. JlaboparopHsbie paboTel 7-13 - cMoTpu «MoJieKysipHasi hr3rka. TepMoauHaMUKa»
MIPaKTHUKYM 110 PU3MKe [/ UHXKe-Hep. CrieljuaJbHOCTel TexH. By30B / JIunoBuyeHnko E.JI. [u ap.]
WpkyTtck: U3n-so UpI'TY. —2008. — 75 c.

. JIaboparopHsie paboTbl 14-21 — cMOTPH «O/I€KTPUUECTBO U MarHeTU3M» :
MeTo/I.yKa3aHus K 71ab. paboram / Kysnerjora C.}O. [u ap.] Upkytck: N3a-so MpI'TY, 2015. —
128 c.

. JlabopartopHsbie paboThl 22-29— cmoTpu «OnTrKa. Pur3nka TBepZoro tefa»: [TpakTUKyM
o ¢usvke / Kyssmuna I'.A. [u p.] — UpkyTck: M3gUpI'TY. — 2010. — 115 c.

5.1.3 MeToauueckue yKa3aHus /IS 00yUYaroIUXCA M0 CaMOCTOATeIbLHOM padoTe:

MeToauueckue yKa3aHHs 10 Kypcy o0ired ¢dusuku (IIporpaMMHUpOBaHHbIN KOHTPOJIb 3HAHUH
TEeOpPeTHUUeCKOro MaTepuasa B JabopaTOpPHBIX paboTax)

CocraBurenu: ComuHa JI.A., I'epman JI.A., Illuroposa T.A., bacuna E.N., [TaBnosa T.0O. —
Npkytck: U3g-so UpI'TY, 2009. c. 40.

Perienue crierjuaibHBIX 3a/]au.

Perienuie 3as1au — 3¢ deKTUBHOE CPeZICTBO yCBOeHHs (DM3UKH, Ha[|EKHBIA UHCTPYMEHT JIJist
KOHTPOJIS TOHUMaHUS U yCBOeHUs (PU3MUeCcKrX 3aKOHOB.

AHanu3 u peliieHue 3a/1ay MMO3BOJISIFOT MOHAThH M 3aTIOMHUTH OCHOBHBIE 3aKOHBI U JOPMYJIBI
GbU3MKH, CO3AI0T TIpe/icTaB/eHre 00 UX XapaKTepPHbIX 0COO@HHOCTSIX U rPaHUIaX TIPUMeHeHus],
PacKpbIBAIOT KOMIIETeHIUU. B yc/IoBUsIX 3a/lau Bcerjja OTPa’keHO Kakoe-TO u3ndeckoe siBjieHHe
(v rpymMa sSiBJeHr), TTI03TOMY Tiepe/ pellieH|eM 3aJjau Kakoro-11bo pa3zena Kypca husruku
TIL[aTe/IbHO TTpopaboTaiiTe TeOPHIO BOTIPOCA U pa3bepuTe WTFOCTPUPYIOIIYE puMepkl. be3
3HAHUM TEOPUM PAaCCUMTHLIBATH Ha YCIIENTHOE pellleHue, a’ke CPaBHUTETBHO MPOCTHIX 3a/1ay,
HEBO3MOXXHO.

[Tpu pelieHny GOJBIIMHCTBA PU3NUECKUX 3a/]au BBITIOJTHUTE CIeAYIOIIee:

1) BHuMaTtenbHO npouuTaiiTe yc/ioBUe 3a[auu, obpaiiljasi BHUMaHHe Ha KaX/i0e CI0BO.
BbIsicHUTe KaKye BeJTMUMHbI JaHbl, KaKye HY)KHO HalTH.

2) CienaiiTe KpaTKyO 3alMCh 3a/lau

3) CocTaBbTe anrebpanueckre ypaBHeHUs, CBs3bIBatoOIIMe hU3NUeCKre BeTMUUHBI,

XapaKTepu3ylollje pacCMaTpUBaeMoe siBjleHue. B ypaBHeHue [10/DKHbI BXOAUTh 3a/jaHHbIe U
VICKOMbIe BeJIMYHHBI.
4) PelvTh MosiyueHHy!0 CUCTeMy ypaBHeHUM. 3aZiauy pelaiiTe B 061iieM BUje /10

17



TMOJTyYeHUs1 PaCYéTHOW (hOpMYJIbl ICKOMOU Be/TMUMHBI.

5) [TopcraBbTe B pacuéTHyO (hOpMy/Ty HAUMEHOBaHUs eZIUHUL] M3MepeHUsl, BXOASLMX B Heé
BeJINUMH U yOeJuTech, 4TO pe3ysibTar MoIyuaeTcs B eAMHHULIAX, COOTBETCTBYIOLIUX NCKOMOU
BesiMurHe. Eciu 5T0O He Tak — MpoBepbTe pellieHue.

6) [TopcraBbTe B pacuéTHYIO (hOpMYJ/Ty UUCIOBbIe 3HAUEHHUSI U pacCUMTanTe pe3yJsibTar.

[TpopaboTKa OT/ieNbHBIX Pa3/e/IoB TEOPETUUYECKOTO KypCa.

[171s1 yCrielIHOro 0CBOeHMsI TeOPeTUYeCKOro Marepuasia o JUCLUIINHe «Pu3uKa» CTy[eHTy
peKOMeH/1yeTCsl U3yuuTh MaTepuas NpeblAyIIKX JeKuil. [loma BHUMaTe/IbHO POUUTaTh
KOHCIIeKT JIeKLIUM, BHECTH YTOUHEHHS U [IOTI0/IHeHUsI, KOTOpble COXPaHW/Ia MaMsTh.
CKOppeKTHpOBaTh MaTepHas Mo yueOHUKaM 1 yueOHbIM 11ocobusiM. TiraresisHO BBIBEPUTH
TMIPaBUIBHOCTH (HOPMYJTUPOBOK, TpadMKOB U KOHeuHbIX (hopmyJsi. Kpome Toro, mpopaboTtars o
yueOHUKaM Win yueOHbIM ocoOusM (cM. «JTuTepaTypa») MaTepuas MJIaHOBOU JIEKIWH /1St
JIyul11ero eé yCBOEHHUSI.

Kak 3ammcaTb KOHCIEKT JIeKLMi 1 paboTaTh C HUM:

[To Kypcy pu3uKu /151 TH)KeHEePHBIX CIIeMaTbHOCTeH CYIIeCTBYIOT HeTIoXye yueOHUKY,
OZIHaKO MX 00bEM, TIOPSI0K U3/I0’KEHHsI U YPOBEHb ero CJIOXKHOCTH He BCer/ia COBMAZaioT C
paboueii mporpaMMoi /i1l CrielidaIbHOCTel Halllero YyHUBepCUTeTa. 3aJaua JeKLui 1o ¢pusmke —
oTbop HeobX0AMMOro MaTepuasa U 0ObsiICHeHHe ero cofiepykaHusl. B Hauane Kaxkz0i 1eKLyu
JA6TCs TI7IaH: 3alMIIKTe ero Tak, YTOObI OH 3PUTETEHO BBIIENS/ICS B TEKCTe KOHCIIEKTa — TOT/ja
nipy paboTe C KOHCIIEKTOM JIEKLIMH JIErKO HATH HY>KHBIN pa3/iesl. 3arychbiBaiiTe KOHCTIEKT TaK,
yTOOBI IPY pa3bope MaTepHrasia MOXKHO ObI/I0 Obl BHECTH [IOTIOJIHEHHSI Y UCTIPAB/IEHUS,
TO/Tb3YSICh JIOTIO/THUTE/TBHOM JTUTepaTypoii IPH HEOOXOJUMOCTH.

Cnyiasi 1eKLHIO, 3aMMCBIBATE TO, UTO SIB/ISIETCS UTOTO 00BSICHEHUS: (POPMYTHPOBKH,
orpeziesieHusi, (GOpMyJibl U UX BbIBOZ. He orpaHMuMBaiiTeCh TOJBKO MaTeMaTHYeCKUMU
BBIK/Ia/IKaMH, 0e3 TIOsSICHeHUI K HUM TIPH TIO/[TOTOBKE K KOJIJIOKBUYMaM WM 9K3aMeHY, TaKue
3anucy OyIyT MpakTUYeCKH Oecrioie3Hsbl.

[Tone3HO COCTaB/ISITh OTIOPHBIN KOHCIIEKT CAMOCTOSITETbHO, C/TM TeMa 0XBaThIBaeT 0CTaTOYHO
OosbIIol 00bEM MaTeprasa. OTIOPHBIN KOHCIIEKT — KpaTKasi rpaduueckasi 3arich Win
KOHCITeKT-cxeMa. J{7ist ero cocTaB/ieHrs: Hy>KHO:

TIPOUMTATh HY)KHBIM pa3/ies o yueOHUKY;

BBISIBUTH OT/Ie/IbHbIE CMBIC/IOBBIE YaCTH Pa3/iena;

yKa3aTh JIOTHUECKHE CBSI3M MEXXIY HUMM;

1300pa3uTh BbI/|e/IeHHbIE YaCTH B BU/e 0/I0KOB C yKa3aHHEeM MX B3aMOCBSI3el;
3anMcaTh KOPOTKO CyTb KaXkAoro 6;10ka (hopMyJIoi, K/It0ueBbIMU CJIOBaMH WA
PUCYHKOM.

ik

OropHBIM KOHCITEKTOM YZ0OHO TI0/Tb30BaThCs MPU PeLIeHNH 3a/iay, T.K. BeCb He0OXOAUMBIi
MaTepHaJl Mpe/iCTaéT 0[HOBPEMEHHO, UTO MIOMOTraeT BbIOpaTh HY>KHOe COOTHOIIIEHHEe MeXAY
JAHHBIMU Y UICKOMBIMH BeJIMYMHAMMU.

Vvest KOHCTIEKT JIeKLIWI 1 OTIOPHBIN KOHCIIEKT, 3HAUMTE/IbHO YIIPOLaeTcst OAr0TOBKA K
KOJIJIOKBUyMaM, 3a4éTy U 5K3aMeHy.

6 @DoHJ OLEHOUHBIX CPEACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBe/eHHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCI{UIIITUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUsA TeKyILero KOHTPOJIs
6.1.1 cemectp 1 | OTueT no J1ab0paTOPHOI padoTe

Omnucanue npoueypsl.
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3amuTa 1o 1abopaTopHOi paboTe BK/IIOUAeT Cefyolee:

* COCTaBJIeHHe MTUCbMEHHOT0 OTYeTa;

* 3aK/TI0UMTE/IbHOEe cobece/[0BaHKe CTYAEHTa C TIPerojaBaTesieM 1o pe3y/ibTaram
paboThI U BBIBOJIAM.

O6paboTKa pe3y/bTaTOB, TOJYUYEHHBIX TIPH BBITIOJTHEHUH PabOoTHhI,
OCYIIIECTBJISIETCSI B COOTBETCTBUY C PEKOMEH/ALIUSIMU, W3/I0’KEHHBIMU B
PYKOBO/ICTBe K 1abopaTopHOii paborTe.

Ha Ka)k/10M 3aHSTHUU CTYAEHT OTUMTHIBAETCS TI0 TpebiayIeli pabore (3amuTa),
TIO/TyJaeT AOMYCK K OuepeZHOU paboTe U BHITTO/HSET eé.

Kpurepumu oneHuBanus.

['my60KO ¥ MPOYHO YCBOWJI MPOrPaMMHBIN MaTepras, UCUepIIbIBAOIIE, TT0C/Ie/I0BaTe/TbHO, YETKO
Y JIOTUYeCKU CTPOMHO ero M3/araeT, yMeeT TeCHO YBSI3bIBaTh TEOPUIO C TTPAKTUKOMU, He
3aTPyAHSIETCS] C OTBETOM IPY BUJJOM3MEHEeHUH 3aJlaHusl. 5

3HaeT MaTepual, Mo CyIleCcTBy U3/araeT ero. He fioryckaeT cyljecTBeHHbIX HETOUHOCTEN B
OTBETe Ha BOMNPOC, MPaBWIbHO MPUMeEHsIeT TeopeTUUeCKUe MOJI0KeHUsI IIPU pellieHUur
MPAKTHUYECKUX BOMPOCOB U 3ajiay, B/iajieeT He0OXOAMMBIMH HaBbIKaMH U TTPUEMaMU UX
BBITIOSIHEHUS. 4

NmeeT 3HaHMS TOJILKO OCHOBHOTO MaTepHasia, HO He YCBOWJI ero ZieTajiei, oMmycKaeT
HETOYHOCTH, He/IOCTAaTOYHO MPaBUIbHbIe (HOPMYIUPOBKH, HapyllleHHe JIOTUUeCcKOoM
MOC/1eJ0BaTe/IbHOCTU B M3J/I0)KEHUW MPOrPaMMHOTr0 MaTeprasa, 3 UCTIbITbIBAeT 3aTPyAHEHUs Py
BBITIOJIHEHUU MPAaKTUUeCKUX 3aZlaHUM. 3

He 3HaeT 3HauMTeIbHOM YaCTH ITPOrPaMMHOTO MaTepHaa, A0IyCKaeT CYIleCTBeHHbIe OIIMOKH,
HEYBEPEeHHO, C OOJIBIIIMMY 3aTPyIHEHUSIMU BBITIO/IHSIET TTPAKTUUECKHe pPaboThl. 2

6.1.2 cemectp 1 | Pemienue 3agau
Omnucanue npoueaypsl.

Yuamuymcst npe/ijiaraeTcst pelvTh WHAWBUAYaIbHbIM Habop u3 6-10 3a/1aHuii /151 BBITIO/THEHWS B
MMCbMEHHOM BH/Ile B TeTpaJsix K OKOHUaHUIO U3yueHUsi orpeenéHHoro paszena ¢pusuku. Ha
WTOTOBOM 3aHSITUM MO

orpefie/ieHHOMY pa3zieny (PM3UKM CTYZeHThI 3alMIIA0T pellieHus CBOMX 3aaHui. 1o
pe3y/bTatam Oece/bl C YUAI[UMCSI TIPeroiaBaTe b MOABOAMTCS UTOT, U OIleHUBAeT 3HAHUS
KaKJI0ro CTy/leHTa M0 JaHHOMY pasZieny (pU3MKU.

KpuTepuu onieHUBaHM.

['my60oKOo ¥ TMPOYHO YCBOWJI MMPOTPaMMHBIN MaTepras, UCUepIibIBatolLe, T0C/Ie/I0BaTe/TbHO, YeTKO
Y JIOTUYECKH CTPOWHO ero MCIO/b3yeT B PeLleHU! 3a/iau, yMeeT TeCHO yBSI3bIBaTh TEOPHIO C
MPAKTUKOM, He 3aTPYyAHSIEeTCS C OTBETOM MPU BUJOU3MEHEHUU 3a/jaHusl. 5
3HaeT MaTepuall, Mo CyILIeCcTBy, U3/1araeT ero. He fomyckaeT CyljeCTBeHHbIX HETOUYHOCTEN B
OTBeTe Ha BOMPOC, NPaBUWIbHO NIPUMeHsIeT TeopeTUUeCKUe M0JI0KeHUs [IPY pellleHUu!
MPAaKTUYeCKUX BOITPOCOB U 3ajlay, BjiajleeT He0OX0AUMBIMU HaBbIKaMU M TPUEMaMH UX
BbITIOJTHEHUS. 4
Nmeet 3HaHMS TO/ILKO OCHOBHOTO MaTepuasa, HO He YCBOWJI ero AieTasei, JoMmyCcKaeT
HETOYHOCTH, HEIOCTAaTOYHO MpaBUIbHbIe (HOPMYIUPOBKH, HapyIlIeHHe JIOTUUeCKOn
MOC/Ie/I0BaTe/IbHOCTH B U3/I0)KEHUM MPOrPaMMHOI0 MaTepuralia, 3 UCIIbIThIBAeT 3aTPYy/JHEeHUS MPU
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BBIMO/IHEHUU MPAKTUYEeCKUX 3a/laHuil. 3
He 3HaeT 3HauMTe/IbHOM YaCTH MPOrpaMMHOI0 MaTepuara, A0MyCKaeT CylljeCTBeHHbIe OLIMOKH,
HeyBepeHHO, C OO/bIIMMY 3aTPYAHEHUSMH BBITIO/IHSIET TIPaKTHUecKre paboTel. 2

6.1.3 cemectp 1 | OneHKa 3HaHMI 110 COOTBETCTBYIOLIIEH TemMe
OnucaHue npoueaypsbl.

17151 yCrieliHOTo OCBOEHUSI TeOPeTUYeCKOro MaTepuara 1o JUCLIUIIIHEe

«®DU3MKa» CTY[EeHTy peKOMeH/yeTCsl U3yUnTh MaTepras NpeAblAyIINX JeKLUi.
[loMa BHMMaTe/IbHO MPOYMTaTh KOHCIEKT JIeKLUi, BHECTH YTOUHEHHs U
[IOTIOJIHEHMs], KOTOpble coXpaHuia naMaTb. CKOppeKTUpPOBaTh MaTepuas 1o
yuebHHKaM U yueOHbIM nmocobusiM. TijaTelbHO BBIBEPUTD MTPaBUIBHOCTD
hopmMyMpoBOK, rpavKoB U KOHeUHbIX opmy. Kpome Toro, mpopaboTaTs 1o
yuebHHKaM WK yuyeOHbIM ocoOusiM (cM. «J/IuTepaTypa») MaTepHall MlaHOBOM
JIEKLIUU [J151 JTy4l1ero eé yCBOeHUsl.

[ToaroToBKa K KOJIJIOKBUyMaM

KonnokBuym — 310 bece/ja ripernojaBaresisi CO CTYZeHTaMH C L{eJ/IbI0 BbISICHEHUS

ux 3HaHui. KosnokBuywm (nat. colloquium - pasroBop, 6ecesia) - popma rpoBepku
¥ OLIeHMBAHKS 3HAaHUM yuall[xcsi B CUCTeMe 00pa30BaHusi, IPeMMYIL{eCTBEHHO

B By3ax. (YCTHBII OIpOC).

KosnnokBuym ripefictaBsieT co00¥ MPOBOJUMBIN 10 MHULIMATHBE TPerofiaBaTeist
TIPOMEKYTOUHBI MUHU-3K3aMeH B cepeJjiHe CeMeCTpa, UMeIOLLUil Lie/bio
YMEHBIINUTh CITUCOK TeM, BBIHOCUMbBIX Ha OCHOBHOM 3K3aMeH, U OLIeHUTb TeKYLL[Uil
yYPOBeHb 3HaHUM CTyZieHTOB. CTy/IeHT [J0JDKeH MOATrOTOBUTHCS K KOJIOKBUYMY
CaMOCTOSATE/ILHO: TPOpaboTaTh MaTepuall JeKIUi U JOTIOIHUTD ero, OTBETUTh Ha
TIpe/I/IOXKeHHbBIe BOTIPOCHI, UCTIONb3Ys YUeOHYI0 TUTepaTypy ¥ MH(OPMAaLMOHHbIE
VICTOYHMKU. B X0/le KO/IJIOKBHyMa MOTYT Tak>Ke [IPOBepsIThCS MPOEeKThI, peepaTsl U
Jpyrye MCbMeHHbIe paboThl yuanuxcs. OneHKa, oyyeHHas Ha KOJIJIOKBUYMe,
MOJKeT BJIMSITh Ha OL|eHKY Ha OCHOBHOM 3K3aMeHe. B HeKOTOpBIX ciyuasx
Tipero/iaBaTe/ib BLIHOCHUT Ha KOJIZIOKBUYM BCe TIPOM/ieHHbIe TeMbl U CTy/IeHT, KaK Ha
WUTOrOBOM 5K3aMeHe, 110/lyyaeT eJMHCTBEHHYO OL[eHKY, UYILYIO B 3auUeT I10
JUCLIATIIAHE.

KonnokBuym sB/isieTCs TeKYL{UM PEMTHHIOBBIM KOHTPOJIEM 3HaHUU 110 pa3/IMuHbIM
paszenam AUCLUIUIMHBI «PU3KKa».

KpuTepuu onieHUBaHMA.

XapakTeprCTUKa OTBeTa O1ieHka

['my60KO ¥ MPOYHO YCBOWJI MMPOTPaMMHBIN MaTeprasl, UCUepITbIBAOILIE, TT0C/Ie/I0BaTe/TbHO, YETKO
Y JIOTUYEeCKH CTPOMHO ero u3JaraeT, yMeeT TeCHO yBsi3bIBaTh TEOPUIO C TIPAKTUKOMU, He
3aTPYJHSETCS C OTBeTOM IIPU BUJOM3MEHEeHUH 3a/jlaHusl. 5

3HaeT MaTepual, Mo CyIleCcTBy U3iaraet ero. He fiomyckaeT CyljecTBeHHbIX HETOUHOCTEN B
OTBeTe Ha BOMNPOC, MPaBWIbHO MPUMeEHsIeT TeOpeTUUeCKHUe MOJI0KeHNs IPU pellieHUur
MPAKTHUUECKUX BOTIPOCOB U 3ajiay, B/ajieeT He0OX0ANMBIMU HaBbIKaMH U TIPUEMaMU UX
BBITIOSIHEHUS. 4

NmeeT 3HaHUS TOJILKO OCHOBHOTO MaTepuasia, HO He YCBOWJI ero fieTajiei, oMmycKaeT
HETOYHOCTH, He/IOCTAaTOYHO MpaBUIbHbIe (HOPMYIUPOBKH, HapyIlIeHHe JTOTUUeCKOoM
MOC/1e/J0BaTe/IbHOCTU B M3J/I0)KEHUW NPOrPaMMHOI0 MaTepurasa, 3 UCTIbITbIBAaeT 3aTPyAHEHUs Py
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BBIMO/IHEHUU MPAKTUYEeCKUX 3a/laHuil. 3
He 3HaeT 3HauMTe/IbHOM YaCTH MPOrpaMMHOI0 MaTepuara, A0MyCKaeT CylljeCTBeHHbIe OLIMOKH,
HeyBepeHHO, C OO/bIIMMY 3aTPYAHEHUSMH BBITIO/IHSIET TIPaKTHUecKre paboTel. 2

6.1.4 cemectp 1 | YcTHBII onpoc
OnucaHue npoueaypsbl.

Y CTHBIN OMpOC MPOBOAUTCS Ha UTOTOBOM 3aHSITUU T10

orpezie/ieHHOMY pa3zeny (GU3UKU. YUacTBYIOT B OMPOCe BCe MPUCYTCTBYIOLIHE
CTY/IeHTbI Ha IaHHOM 3aHsTHUM. Ha 0[JvH BOTIpPOC OmnpalirBaeTcsi HECKObKO
CTYZIEHTOB, KaXK/IbIii MOKET JJOTIOJTHUTb, UCTIPAaBUTb, 00BSICHUTB, IaTh Oosee
TOJTHbIM OTBeT. B KOHLIe 3aHSTUs TIO/IBOJIUTCSI UTOT, U OLIEHUBAIOTCS 3HAHUS
Ka)KJI0ro CTy/IeHTa 10 JAaHHOMY pasfieny (pU3UKU.

KpuTepuu onjeHUBaHMA.

I'my6oKo ¥ MPOYHO YCBOW/I TIPOTPaMMHbBINA MaTepyaJi, UCUepIibIBatollle, 1oc/ie/joBaTe/lbHO, YeTKO
Y JIOTUYECKH CTPOMHO ero M3JiaraeT, yMeeT TeCHO yBSI3bIBaTh TEOPUIO C MTPAKTHUKOMW, He
3aTPYJHSETCS C OTBETOM MPU BUJOU3MEHEHUM 3a/laHusl. 5

3HaeT Marepual, Mo CyILecTBy, U3iaraeT ero. He fomyckaeT CyijeCTBeHHbIX HETOUYHOCTEN B
OTBeTe Ha BOMPOC, MPaBU/IbHO TIPUMEHSIET TeOpeTUYeCKUe MOJIOXKeHHUs! TIPU pellieHur
MPAaKTUYeCKUX BOIMTPOCOB U 3a/lay, Bjia/leeT He0OX0AUMBIMU HaBbIKaMU M TIPUEMaMH UX
BLITIOSTHEHUS. 4

Nmeet 3HaHUS TOJILKO OCHOBHOTO MaTepHasa, HO He YCBOWJI €ro JieTajieu, JoMmyCKaeT
HeTOYHOCTH, HeZIOCTaTOYHO TMpaBU/IbHbIe ()OPMY/TMPOBKH, HapyllleHue JI0ruuecKou
MOC/Ie0BaTe/IbHOCTH B U3J/I0)KEHUM MPOrPaMMHOI0 MaTepurala, 3 UCIbIThIBAeT 3aTPY/JHEeHUS MPU
BBITIOJIHEHUM MPAaKTUUeCKUX 3alaHui. 3

He 3HaeT 3HauMTe/ILHOM YaCTH NMPOrPaMMHOI0 MaTepuara, 0MyCKaeT CyIleCTBeHHbIe OLIHOKH,
HEYBEepeHHO, C O0/BIIMMH 3aTPYJHEHUSIMH BBITIO/IHSIET TIPAKTUUeCKHe paboThl. 2

6.1.5 cemecTp 2 | Y cTHBIN onpoc
OnucaHue npoueaypsbl.

Y CTHBIN OMPOC MPOBOAUTCS HA UTOTOBOM 3aHSITHUU 110

oripejie/ieHHOMY pa3zieny ¢GU3MKH. Y4acTBYIOT B OTPOCe BCe MPUCYTCTBYIOIIMEe
CTYZIeHThI Ha JJaHHOM 3aHATHUH. Ha 0JJiH BOMPOC OMparnivBaeTcsi HECKOJIBKO
CTYZIEHTOB, KaXK/IbIi MOKET JJOTIOJIHUTb, UCTIPAaBUTb, 00BSICHUTB, JIaTh Oosee
TIOJTHBIN OTBeT. B KOHIIe 3aHSATHS MTOIBO/IUTCS UTOT, U OLIEHUBAFOTCS 3HAHUS
KaXK/IOTO CTy/leHTa T0 JJAHHOMY pa3fienly pu3uKu.

KpuTepuu onieHUBaHMA.

['my6oKo ¥ NMPOYHO YCBOWJI IMPOrPaMMHBIN MaTepHras, UCUepIibIBarolLle, 10c/e/i0BaTe/TbHO, YeTKO
Y JIOTUUeCKH CTPOMHO ero u3jaraeT, yMeeT TeCHO YBSI3bIBaTh TEOPHIO C TIPAKTUKOU, He
3aTpPy/iHSITCSI C OTBETOM IPU BU/IOM3MEHEHUM 3a/laHus. 5
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3HaeT Marepual, Mo CyILecTBy, U3iaraeT ero. He fomyckaeT CyijeCTBeHHbIX HETOUYHOCTEN B
OTBEeTe Ha BOMPOC, MPaBU/IbHO TIPUMEHSIET TeOpeTUYeCKUe MOJI0KEeHHUs TIPU pellleHur
MPAaKTUYeCKUX BOIMTPOCOB U 3a/lay, Bjia/ieeT He0OX0AUMBIMU HaBbIKaMHU M TIPUEMaMH UX
BBLITIOSTHEHUsS. 4

Nmeet 3HaHMS TOJILKO OCHOBHOTO MaTepuasa, HO He YCBOWJI ero JieTajleu, JOMmyCKaeT
HeTOYHOCTH, HeZIOCTaTOYHO TpaBU/IbHbIE ()OPMY/TMPOBKH, HapyllleHHe JIoruuecKou
MOCJ/Ie0BaTe/IbHOCTH B U3J/I0)KEHUH MPOrPaMMHOI0 MaTepurala, 3 UCIIbIThIBAeT 3aTPY/JHEeHUS MPU
BBITIOJIHEHUM MPAaKTUUeCKUX 3alaHui. 3

He 3HaeT 3HauMTe/IbHOM YaCTH NMPOrPaMMHOI0 MaTepuara, 0MyCKaeT CyIleCTBeHHbIe OLIHUOKH,
HEYBEepeHHO, C OO/BIIMMH 3aTPYJHEHUSIMU BBITIO/IHSIET TIPAaKTUUECKHe paboThl. 2

6.1.6 cemectp 2 | OTuer no 1abopaTopHoii padore
OmnucaHue npoueaypsbl.

3amuTa 1o s;abopaTopHO¥ paboTe BK/IIOYAET Crieyolee:

= COCTaBJIEHHE NMMCbMEHHOTO 0TUEeTa;

= 3aK/TFOUMTE/IbHOE cobece/loBaHKe CTYZeHTa C Mpero/jaBaTesieM 1Mo pe3ysbTaTaM
paboThI ¥ BBIBOAM.

O6paboTKa pe3y/bTaToB, MOJYUYEHHBIX TIPH BBITIOJTHEHUH PabOoThI,
OCYIIIECTBJISIETCS B COOTBETCTBMU C PEKOMEH/IALIUSIMU, M3/I0’KEHHBIMU B
PYKOBO/ICTBe K j1abopaTopHOii paboTe.

Ha Ka)k/[oM 3aHSITHU CTYZEHT OTUMTBIBAETCS TI0 MpeblAyIieli pabore (3amuTa),
TIO/TyYaeT AOMYCK K OUepeHOUM paboTe U BHITIO/HSET eé.

KpuTtepun oueHuBaHus.

['my60KO ¥ TMPOYHO YCBOWJI MMPOrPaMMHBIN MaTepras, UCUepIIbIBAOLIE, TT0C/Ie/I0BaTeTbHO, YeTKO
Y JIOTUYEeCKH CTPOUMHO ero u3JiaraeT, yMeeT TeCHO yBsi3bIBaTh TEOPUIO C TIPAKTUKOMU, He
3aTPYZHSETCS C OTBeTOM IIPU BUJOM3MEHEeHUH 3a/jlaHusl. 5

3HaeT MaTepual, Mo CyIleCTBy U3iaraeT ero. He fiomyckaeT CyljecTBeHHbIX HETOUHOCTEN B
OTBETe Ha BOMNPOC, MPaBWIbHO MPUMEHsIeT TeopeTUUeCKUe MOJI0KEeHUs IPU pellieHur
MPAKTUUECKUX BOTIPOCOB U 3ajiay, B/ajieeT He0OXOANMBIMU HaBbIKaMH U TIPUEMaMU UX
BBITIOSIHEHUS. 4

NmeeT 3HaHUS TOJILKO OCHOBHOTO MaTepuasia, HO He YCBOWJI ero fieTajieid, oMmycKaeT
HETOYHOCTH, He/IOCTAaTOYHO MPaBUIbHbIe (HOPMYIUPOBKH, HapYIlIeHHe JTIOTUUeCKOou
MOC/1e/J0BaTe/IbHOCTU B M3J/I0)KEHUU NPOrPaMMHOI0 MaTepurasa, 3 UCTIbITbIBAeT 3aTPyAHEHUS MPU
BBITIOJIHEHUH MPAaKTUUeCKUX 3alaHUM. 3

He 3HaeT 3HauMTeTbHOM YaCTU ITPOrPaMMHOTO MaTepHaa, A0IMyCKaeT CyIleCTBeHHbIe OIIUOKHU,
HEeYBepeHHO, ¢ O0JIBIIMMY 3aTPyTHEHUSIMU BBITIO/THSIET TTPAKTUUeCKre paboThl. 2

6.1.7 cemectp 2 | Pedpepar
OnucaHue npoueaypsbl.

CryzeHT BbIOMpaeT U3 CIIMCKa TeM JJIsl HanrcaHus pedepaToB 10 Gu3vKe Ha3BaHUE TeMBbI JJis1
cBoero pecdepara. B TeueHnu ofHOM IBYyX HeJieslb OH NULLeT paboTy odopmiisist eé B me4aTHOM
BU/Ie, PaCKpBbIBasi TeMY, SIPKO, 110C/Ie/J0BaTe/IbHO U HAIJIZHO U C TIpHB/IeYeHHeM yueOHOro
TeOpeTUUYeCKUX CBe/IEHHI U3yUMB PacCMaTprBaeMblii Borpoc. 1o pe3ynbraTam Gecepl C
YUall[IMCsl UM €T0 BBICTYII/IeHUs Tlepe/i APYTUMH CTyJleHTaMy paboTa OL{eHUBaeTCst
TperiofiaBaTesieM.
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Kpurepumu onjeHuBanus.

['1y60KO ¥ MPOYHO YCBOW/I BBIOpaHHYIO /1J1s1 pedepaTta TeMy, UCUEPITLIBAIOIIIE,
1oc/ieZloBaTelbHO, YeTKO U JIOTUYeCKH CTPOMHO ero UCMOo/b3yeT B aHaIu3e OCTaBIeHHOT0 B
paboTe BOIpOCa, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C MPAKTHKOMW, He 3aTPY/HSETCS C OTBETOM TIpH
BU/IOM3MEHEeHUM 3aJjaHusl. 5

3HaeT MaTepuall, Mo CyILIeCcTBy, U3/araeT ero. He fomyckaeT CyijeCTBeHHbIX HETOYHOCTEH B
OTBeTe Ha BOIMPOC, NPaBWIBHO NIPUMeHsIeT TeopeTUUeCKUe M0JI0KeHUs [IPY pellieHu!
MPAaKTUYeCKUX BOITPOCOB U 3ajlay, BjiajileeT He0OX0AUMBIMU HaBbIKaMU M TIPUEMaMH UX
BbITIOJTHEHUS. 4

Nmeet 3HaHMS TOJILKO OCHOBHOTO MaTepuasa, HO He YCBOWJI ero AeTasei, JoMmyCcKaeT
HETOYHOCTH, HEIOCTAaTOYHO MpaBU/IbHbIe (HOPMYIUPOBKH, HApYIlIeHHe JIOTUYeCKOn
MOC/Ie/I0BaTe/IbHOCTH B U3J/I0)KEHUM MPOrPaMMHOI0 MaTepurala, 3 UCIIbIThIBAeT 3aTPYy/JHEeHUS MPU
BBITIOJTHEHUU MPaKTUYeCKUX 3a/JaHuM. 3

He 3HaeT 3HauMTe/IbHOM YaCTH MPOrPaMMHOI0 MaTepuara, 0MyCKaeT CyIleCTBeHHbIe OLTHOKH,
HeyBepeHHO, ¢ O0/IbIIMMY 3aTPy/JHEHUSIMU BBITIO/IHSIET TTPAKTUYeCcKre paboThl. 2

6.1.8 cemecTp 2 | Pemienue 3agau
Omnucanue npoueaypsl.

Yuamuymcst npe/ijiaraeTcst pelvTh UHAWBUAYaIbHbIA Habop u3 6-10 3a/1aHuii /15 BBITIO/THEHWS B
MMCbMEHHOM BH/le B TeTpaJsix K OKOHUaHUIO U3yueHUsi orpeenéHHoro paszena ¢pusuku. Ha
WTOTOBOM 3aHSITUM MO

orpefie/ieHHOMY pa3zieny (PM3UKM CTYZeHThI 3alMIIA0T pelleHus CBOMX 3a/aHui. 1o
pe3y/bTatam Oece/bl C YUAI[UMCSI TIPeroiaBaTe b TOABOAMTCS UTOT, U OIleHUBAeT 3HAHUS
Ka)KJI0ro CTy/leHTa M0 JaHHOMY pasZieny (pU3MKU.

KpuTepuu onieHUBaHMS.

I'my6oKo ¥ MPOYHO YCBOWJI MPOTPaMMHBIN MaTepyras, UCUepIibIBatolLle, T0C/Ie/I0BaTe/TbHO, YeTKO
Y JIOTUYECKH CTPOMHO ero MCIO/b3yeT B PELleHUU 3a/iau, yMeeT TeCHO yBSI3bIBaTh TEOPHIO C
MPAKTUKOM, He 3aTPyAHSIEeTCS C OTBETOM MPY BUJOU3MEHEHUU 3a/jaHusl. 5

3HaeT MaTepual, Mo CyILIeCcTBy, U3/araeT ero. He fomyckaeT CyljeCTBeHHbIX HETOYHOCTEM B
OTBeTe Ha BOIMPOC, NPaBUWIBHO NIPUMeHsIeT TeopeTUUeCKUe M0JI0KeHUs [IPY pellieHu!
MPAaKTUYeCKUX BOITPOCOB U 3a/iay, BjiajieeT HeoOX0AUMBIMU HaBbIKaMU M TTPUEMaMH UX
BbITIOJTHEHUS. 4

Nmeet 3HaHMS TOJILKO OCHOBHOTO MaTepuasa, HO He YCBOWJI ero AieTasiei, JoMmyCcKaeT
HETOYHOCTH, HEIOCTAaTOYHO MpaBU/IbHbIe (HOPMYIUPOBKH, HApYIlIeHHe JTIOTUYeCKOn
MOC/Ie/I0BaTe/IbHOCTH B U3J/I0)KEHUM MPOrPaMMHOI0 MaTepurala, 3 UCIbIThIBAeT 3aTPy/JHEeHUS MPU
BBITIOJTHEHUU MPaKTUYeCKUX 3a/JaHuM. 3

He 3HaeT 3HauMTe/ILHOM YaCTH NMPOrPaMMHOI0 MaTepuara, 0MyCKaeT CyIleCTBeHHbIe OLTUOKH,
HeyBepeHHO, ¢ O0/IbIIMMY 3aTPy/JHEHUSIMU BBITIO/IHSIET TTPAaKTUYeCcKre paboThl. 2

6.2 O1jeHOYHBbIEe Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUSA
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTaljuu
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NupukaTop JoCcTHXXKeHMs
KOMIIeTeHI[M U

Kpurepumu oneHuBanus

CpeactBa
(MmeToabBI)
OLIeHUBaHHSA
MPOMe)KYTOYHOM
aTTecTanuu

OIIK OC-1.2

3HaeT U TPaMOTHO  HCIIOJb3yeT
TEOpeTHUeCcKnii MaTepHaj Kypca o0ieit
¢busukd.  BeimomHWI M 3allUTHI
nabopaTopHbIe paboThI [Mpommén
KOMIIbIOTEPHOE KOHTPOJIbHOE
TectTupoBaHue. Cran  KOJIJIOKBUYMBI.
Ymeer pemnath 3ajgaud. OTBeuaeT TMpU
ycTHOM ompoce. Mcnonb3yer 3HaHUS
(bU3MKU B TPaKTUUeCKOW [esiTe/IbHOCTH
MpU  pelleHuH Ppas3/luuHbIX 3aJad B
rpodeccroHa bHOM JlesATe/TbHOCTH

SIcHO O0OBsicHsIeT xapakTep TIOBeJeHUs

¢u3nyecKUx CUCTeM C TpUMeHeHUeM

BOKHEUILIMX TeopeM (PU3MKM U UX

C/e/ICTBUM.

O11eHKa 5:

OOyuarouuiicsi  BBISIBUIT ~ yBepeHHbIe

3HaHWsI ~ TIPOrPaMMHOTO  MaTepuaina,

YCHeLIHO BBINOJHWI 33JlaHus, YyMeeT

CUCTEMATHU3UPOBaTh paHee W3yUYeHHbIN

MaTepuail. [IpaBubHOCTH OTBETOB

cocrassieT 80-100%.

OrjeHKa 4:

OO6yuarormiics 3HaeT OCHOBHbIE

MOJIOKEHUs]  TeM, YCBOWI  y4yeOHbI

MaTepuari,

B/IafleeT TePMUHOJIOTHEN, HO
JIOTlyCKaeT  He3HauuTe/bHble
oumbku. [IpaBUIBHOCTE OTBETOB

COCTaBJIsIeT 60-80%.

Ouenka 3:

OOyuaroluiicss TIOHMMaeT OCHOBBI, HO

JIOTyCKaeT orpe/ie/leHHble HeTOUHOCTU U

rpo6etbl.

[IpaBUIBHOCTLOTBETOBCOCTaB/IsAeT40-

60%.

OrjeHKa 2:

OOyuarolMiics UCTBITHIBAET Cepbe3Hble

npobieMbl B 3HaHUSIX, ObUIM [IOTYIIIEHBI

MIPUHLUNHAJIbHBIE OLIMOKH,

HeIlOHWMaHe OCHOB BOIpOCa.

[IpaBU/IBHOCTL  OTBETOB  COCTaBJIsIeT

MeHee 40%

DJK3aMeH
JK3aMeH

OIIK OC-1.6

3HaeT U TPaMOTHO  MCIIOJIb3yeT
TeOpeTHUeCKWi MaTepvana Kypca o0ieid

JK3aMeH; JK3aMeH
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¢usukn.  BemosHWn W 3alUTHI
naboparopHbIe paboThI [MTpormén
KOMITBIOTEpHOE KOHTPOJIbHOE
tectupoBanue. Cpan  KOJUIOKBUYMBI.
YMeer pemath 3azaud. OTBeuaeT Ipu
YCTHOM ormpoce. VIcronb3yeT 3HaHUS
¢GU3UKN B TPAKTUUECKOW JeATe/bHOCTH
NpU  pEIIeHWH Pa3/UuHbIX 3ajau B
ripoeccroHaNbHOM JlesiTeTIbHOCTH

SIcHO O0OBsICHSIET XapakTep TIOBeJeHUs
(bU3MUYecKUx CuCTeM C TIpUMeHeHueM
BO)KHEUIINX TeopeM (U3MKU U UX
Cle/ICTBUIA.

Ouenka 5:
OOyuvaromuiicss  BBISBU ~ yYBePEHHbIE
3HaHWSI ~ TNPOrPAMMHOrO  MaTepuasna,
YCIEeIIHO BBLITIOJIHWI 3aJaHusl, yMeeT
CHCTEeMaTHU3UpOBaTh paHee U3y4YeHHbIU
Marepuarl. [IpaBULHOCTE ~ OTBETOB
cocrassseT 80-100%.

Ouenka 4:
OOyuaronuiics 3HaeT OCHOBHbIE
TIOJIOKEHUsST ~ Te€M, YCBOWI  y4eOHbIN
MaTepuar,

B/IafieeT TEPMHHOJIOTHEH, HO

JIOTlyCKaeT  He3HauMTe/bHble
oKy, TIpaBU/ILHOCTE OTBETOB
COCTaBJIsieT 60-80%.
Onenka 3:
OOyuaroluiicss TIOHMMaeT OCHOBBI, HO
JIOTyCKaeT orpe/ie/ieHHble HeTOUHOCTU U
ripobetbl.
[TpaBU/IbHOCTLOTBETOBCOCTaB/sIT40-
60%.
Ouenka 2:
OOyuaroLMiiCs UCTIHITHIBAET CePbe3HbIe
npobieMbl B 3HaHUSIX, ObUTU [IOMYIL€HBI
MIPUHLUIHAAJIbHBIE OIIMOKH,
HeMOHWMaHHe OCHOB BOMpOCa.
[IpaBUIBHOCTL ~ OTBETOB  COCTaBJIAeT
MeHee 40%

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM aTTecTaliu

6.2.2.1 Cemectp 1, TumnosBble oLjeHOYHBIE CPeCTBA /ISl IPOBe/JeHUs 3aueTa 10
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypsl
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CTyzeHTbI BBITIOJIHSIOT /1a00paToOpHbIe PabOThI, PeIIaloT MPaKTHUYeCKHe 3ajaud 10 TIPOUeHHbIM
paszienam, CZlaloT KO/VIOKBUYMBI, 3allULLal0T pedepart, Moay4yatoT BOMPOCHI Ji/1s1 TOATOTOBKH,
MIPOXO/AT KOMITbIOTEPHOE TeCTUPOBaHUe I10 MPOMeHHbIM pa3zienaM. [Ipy HeBbINOHeHUH YacTH
3a/laHUi, HeOOXOMMBIX ZIJIs TIOTyUeHUst 3aueTa, JI0TIOJTHUTeTbHO 3a/1at0TCs BOTIPOCHI T10
HeC/JaHHBIM TeMaM M3 CITUCKa «Bompock! K 3aueTy». Bompock! K 3aueTy [0/KHBI OLeHUBATh He
TOJILKO 3HaHUSI, HO U YMeHUsl, HaBbIKU U CTereHb CHOPMUPOBAHHOCTU KOMIIeTeHIIUH,
CITOCOOHOCTH MCTI0/IBb30BaTh OCHOBHBIE 3aKOHBI (PU3MKH B MPOGeCCHOHATBEHOM [1eSITeTbHOCTH B
TeOpPeTHYeCKOM U IKCTIepUMeHTalbHOM HcciefioBaHuU. [103TOMy, K TeOpeTHYeCKUM BOTIPOCaM

J00aBJISAIOTCS M TIPAKTUUECKHe 3a/1aui

IIpvimep 3agaHus:

1. ChopmynupyiiTe TiepBoe Hauaao TepMOAMHAMUKH. Kak BBITISIAUT €ro 3aruch AJis
M30X0pPHUYeCKOro rporecca B rase? [ Apyrux u3ornpoLeccos?
2. Kak onpefiensieTcsi BHyTPeHHsIsl SHEPTUsI CUCTeMbI? 3alUIINTe BbIpaXkeHue [1Jis1 BHyTpeHHe

SHEPruu ruaeajabHOIo r'a3d.

3. Uro Takoe uuc/I0 cTereHeit cBob6ob? Kak oripesiensieTcsi 3T0O UKCIO AJIst OJJHO-, ABYX- U

TPpeXaTOMHBIX MO]IEKyJ'I?

4. UTo Ha3bIBaeTCs y/1e/TbHOW U MOJISIPHOU TEIJIOEMKOCTSIMU?

5. Kakue ¢usnueckue BenmmurHbl 0003Hauar0Tcst 3HakamMu CP u CV? KakuMm ypaBHeHHEM
OMMCBIBAETCs CBA3b MeXXAy HUMU? Kakue 3aKOHbI UCTTI0/Ib3YIOTCS TIPY BBIBOJIE 3TOr'0 YpaBHEHUSA?
6. Kakoii riporjecc Ha3bIBaeTCst H30TepMUUecKuM? 306apuueckumM? V30X0pruuecKum?
AmrabaTrueckuM? 3arvIuTe YPaBHEHUS] COCTOSTHUS /IS STUX MPOLIECCOB.

7. 3anuiIuTe TIepBOe Hayasi0 TepMOJUHAMUKU JIJisi BCEX U30TPOLIECCOB | [/ afitabaTiyeckoro

npoliecca.

8. 3armiuTe BTOpPO€ Ha4d/I0 TepMOJWHAMHUKH. B UEM €I'0 OT/IMYKME OT [IepBOro Haudajid

TepMOJVHAMUKU?
9. Uto onpepessieT SHTPONUS CUCTEMBI?

10. Kak u3MeHsieTCs1 BeJIMUMHA SHTPOITUM B 00pPaTUMBIX ¥ HEOOPAaTUMBIX TTPOIieccax?
11. OO6BsSICHUTE CTaTUCTUUYECKUH W TEPMOJUHAMHUYECKHH CMBIC/T SHTPOTHH. _

6.2.2.1.2 Kpurepuu orjeHuBaHUsA

3auTeHo

He 3auTeHo

YcBoun TeopeTryecKuid MaTepua
TIPOIeHHBIX pa3/iesioB Kypca o01ijeit pusmku,
yMeeT ero Ms3jaraTh U yBsI3bIBaTb TEOPHIO C
MIPAKTUKOM, He 3aTPYAHSeTCs C OTBETOM MpH
BU/IOM3MeHeHUH 3a/laHusi. B cpok npozenaHbl
U 3alluileHbl 1abopaTopHblie paboTel. CaHbl
KOJITIOKBUYMBI. Criocob€eH MCIoIb30BaTh
CrieLiMaM3upoOBaHHbIe 3HaHUS B 00/1aCTH
¢hu13uKM B MpodeCcCUOHANIBbHOM /leaTeTbHOCTH.

He 3HaeT 3HauuTe/NbLHOM YacTH
TIPOrPaMMHOTO MaTepuasa, He BBITIOTHUII
nabopaTopHble paboThI, He TPOH/IeHBI
KOMITbIOTEPHbIE TECTUPOBAHUS T10
3a/laBaeMbIM TeMaM, He CZIaH KOJVIOKBUYM

6.2.2.2 CemecTtp 2, TunoBbie OL[eHOUHbIE CPeACTBA /I IPOBejeHHsI YK3aMeHa 110

AUCHHMITUHE

6.2.2.2.1 OnucaHue npoueaypsbl




B 3K3amMeHarMoHHbIe OW/IeThI, BK/TFOUEHBI /IBa TEOPETUUYEeCKUX BOTIPOCA U 3afiaua HaripaB/ieHHbIe
Ha TIPOBepPKY 3HaHWI TeOpUHU U TIPUMEeHeHre WX [IJisl pellieHUs MPaKTUUeCKuX 3aziau
00ecreunBarIUX OCBOEHHUE AUCIUTIIAHBIL.

IIpymep 3aaHus:

O6pa3er| 5K3aMeHaIMOHHOTO O1ieTa, UTOTOBOTO TeCTa U T.[.
NpkyTtckuii HarmoHanbHbil ViccnenoBarenibckuii TeXxHUUeCKUit Y HUBEPCUTET

OK3aMeHalMOHHbIN outeT Ne 7

0 AUCLIUTUIHE «PU3MKa»

HaripaBneHnuve moAgroToBKuU:

1. MarnutHoe 1osie B BeljecTBe. [Ipupoza ¢deppomartetusma. TUMbl MarHeTHKOB.
fABneHvie MarHUTHOTO rTUcTepesrca. KospuurreHas cuia. @eppuThl.
2. [Tonspusanys 1Ipy oTpakeHUH U rpesiomsieHnu cseta. [lonspusaropsl. I1pusma

Hukons.Ctora CtosieToBa. 3akoH bproctepa. 3akoH Mantoca. [Ipumenenue 3¢ deKkToB

MoJiipr3aliiv CBeTa.

3 YpaBuenue llIpegunrepa B o61ijeM u cTaiiioHapHoM Buie. CoOCTBeHHBIe

GyHKIUM U
3ajaua:

COOCTBEHHbIe 3HAUEHUSA

OHeprus 1okost mroHa 140 M»3B. YacTturie cooOuumM KHHeTUYeCcKyto 3Hepruto 28 MsB. Ha
CKOJIBKO TIPOLIEHTOB MU3MEHU/ICS] TIepUO/, N0J1ypacraZia MoHa?

Bbunet cocraBsu: JIunmosuenko E.JI.

YTBepxpato:

I.T.H., mpodeccop Konosasnos H.I1..

3aB. Kadepoit pU3MKU [.T.H., Ipodeccop
/ Konosasos H.II./_

6.2.2.2.2 Kpurepuu orjeHUBaHUs

Marepua’l, B CPOK
TIpO/ie/IaHbl U

CYI[eCTBEeHHBIX
HETOYHOCTel B

YCBOWJI €ro JieTane,
He B CPOK TIPO/ie/iaHbI

Y poBieTBopuUTe/IbH
OT1/1MuHO Xopouio o HeypoBiierBopuTe/1bHO
['ny6oko v TpoyHo | 3HaeT marepuarn, 1o | Mimeet 3HaHMs To/BKO | He 3HaeT 3HauUMTeTHLHOMN
YCBOWII CylLleCTBY M3/1araeT OCHOBHOTI'0 YaCTU [POrpaMMHOI0
TIPOMIeHHbIN ero. He gomnyckaer Marepuana, HO He Marepuasa, He

BBITTOJTHUTT
sabopaTopHbie pabOThI,

3alUILeHbI OTBeTe Ha BOIPOC, U 3allMII|eHbI T0 3a/jJaBaeMbIM TeMaM
nabopaTopHbIe B CPOK ITPO/IeTaHbI naboparopHbIe He TIPOM/IeHBI
paboTkl, 110 Y 3allMIIleHbI paboThl, TI0 KOMIbIOTepHbIe
3a/laBaeMbIM TeMaM nabopaTopHble 3a/laBaeMbIM TeMaM TeCTUPOBaHUs UM Ha
TIpOK/IeHbI paboThl, IO TMIPOK/IeHbI He BCe OLIeHKY 3, He CZjaH
KOMIbIOTEPHBbIE 3a/laBaeMbIM TeMaM KOMIbIOTEPHbIE KOJIJIOKBUYM

27




TeCTUPOBaHUS Ha TIPOM/IEHBI TeCTUPOBaHUS, CIaH
OLIeHKY 4 U 5, KOMITbIOTE€PHBIE KOJUTOKBUYM Ha
C/laH KOJIJIOKBUYM TeCTUPOBaHUS Ha OLIEHKY
Ha OL[eHKY OLIeHKY 4 , c/laH «y/I0BJIETBOPUTEILHO
«OT/INYHO. KOJIJIOKBUYM Ha », He pellieHbl UK
OLIEHKY «XOPpOLIIO». YaCTUYHO pellleHbI
3a7iaun

7 OcHOBHas yyeOHasA MTEpaTypa

1. Tpodumosa T. U. Kypc dusmku : yue6. nocobue st MHKeHep.-TeXH. Clel[iaJbHOCTel
By30B / T. . Tpocumosa, 2007. - 557.

2. Tpodumora T. U. Kpatkuii Kypc Gpusmku : yuebd. mocobue s By3oB / T. Y. Tpodumora,
2007. - 351.

3. Tpodpumora T. V. CripaBouHMK 1O GU3MKe [/1s1 CTYJeHTOB 1 abutypuentos / T. U.
Tpodumoaa , 2001. - 399, [1].

4. CaBesnbeB. Kypc o6meit ¢prsmky : yuebHoe nocobue i1 BTY30B: B 5 KH. KH. 2 :
OnekTpuyecTBo U Marserusm, 2006. - 336.

5. CaBesbeB. Kypc o6riieit ¢husvku : yuebHoe riocobue f1st BTy30B: B 5 KH. T. 1 : MexaH#HKa,
2006. - 336.

6. SIBopckuit bopuc Muxaiinosruu. CripaBOUYHUK 110 pu3srke / bopuc MuxatinoBud IBOpCcKui,
Amnppeit AutToHoBuu [etnad, 1990. - 622.

7. detnad A. A. Kypc du3uku : yuebHoe rocobue st BTy30B / A. A. letnad, b. M. fBopckutid,
2008. - 719.

8. CuByxuH. OO1MH Kypc ¢hU3MKHY : yueOHOoe mocobue it GU3UYeCcKUX CITel[HabHOCTeH BY30B:
B5T. T. 1: Mexanuka, 2006. - 560.

9. CuByxuH. O01M Kypc ¢hu3MKy : yuebHoe mocobue [jist GU3UUeCKUX CIiel[MaJbHOCTeHN BY30B:
B 5 T. T. 3 : Onekrpuuectso, 2006. - 653.

10. CuByxuH. O611mii Kypc ¢hu3vky : yuebHoe rocobue s Hpr3nueckux crieljdajabHOCTel
By30B: B 5 T. T. 2 : TepmoprHamMuKa 1 MoJieKyJ/isipHas ¢pusuka, 2006. - 543.

11. CuByxuH. Obmuii Kypc ¢pusnku : yauebHOe rocobue st GU3NUeCKUX CrelaTbHOCTeH
By30B: B 5 T. T. 5 : AToMHas u siiepHast ¢pusuka, 2006. - 782.

12. CuByxuH. O61mi Kypc ¢hu3vky : yuebHoe rocobue st GrU3nUecKux CrieldaabHOCTel
By30B: B 5 T. T. 4 : Onrtuka, 2006. - 791.

13. CHopHUK 3ajau 110 00111eMy Kypcy (U3MKH : TepPMOIMHAMUKA U MOJIeKyJ/IsipHasi pu3MKa / pef.
. B. CuByxuH, 1976. - 204.

14. Upogoe 1. E. MexaHuka. OCHOBHBIE 3aKOHBI : yue0. mocobue st pu3. crieraabHOCTen
By30B / U. E. Upogos, 2007. - 309.
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15. Vipopos 1. E. 3agauu o obieit ¢pusnke : yued. mocobue s By3os / U. E. Vipogos, 2007. -
431.

16. Vpogoe . E. KBanToBas ¢u3srka. OCHOBHbIE 3aKOHBI : yue0. rocobue s By3oB / U. E.
Npopgos, 2007. - 256.

17. BonbkenmreitH B. C. COOpHUK 3ajau 110 00111eMy Kypcy (Gpu3ukH : asist TexH. By3o0B / B. C.
Bonbkentureii, 2007. - 327.

18. Bonbkenmreiin B. C. COopHUK 3afau 110 ob1ieMy Kypcy GU3MKY : [/Is CTy/1eHTOB
TexHUueckrx By30B / B. C. Bonbkeniuretin, 2008. - 327.

19. Bonbkentreiin B. C. CO0pHUK 3a/1au 110 00111eMy Kypcy Gu3uKu [S1eKTpoHHbBIN pecypc] :
yuebHOe mocobue a5t BTy30B / B. C. BonbkeHnmreiis, 1985. - 381.

20. Bce pernenus K "COOpHUKY 3a/1au 110 00111eMy Kypcy ¢usuku" B. C. Bo/bKeHIITeHH / COCT.:
E. H. W3epruna, H. W. ITeTpos, 1999. - 432.

8 lonostHUTE/TbHAs yueOHasi TUTepaTypa U CipaBoOYHast

1. Tpodumosa T. M. KpaTkuii Kypc ¢Hpy3uKU C TpUMepaMu pellieHus 3aja4 : yueb. mocobue / T.
WN. Tpodumoga, 2007. - 277.

2. SIBopckuii b. M. CripaBoUHUK 10 (pU3KKe [ UH)KeHEPOB U CTYAeHTOB By30B / b. M.
SfBopckuit, A. A. letnad, A. K. Jlebezes, 2006. - 1054.

3. detnad. Kypc dusuku : yuebHoe rocobue st By30B: B 3 T. T. 2 : 31eKTpUUeCTBO U
Mmarsetusm, 1977. - 375.

4. Oetnad Kypc ¢dusuky : aas BTy30B: B 3 T. T. 1. : Mexanuka. OCHOBbI MOJIEKY/ISIPHON (DU3UKU
Y TepMogrMHaMuKy, 1973. - 384.

5. xaukomu [yrnac K. ®usuka : B 2-X 1.: [lep. c anri. T. 2. Tlep. FO. A. [Janunosa, A. C.
Hobpocnaeckoro; ITog pea. E. M. Jleiikuna / Jyrnac K. Txankoau, 1989. - 667.

6. J>xankomm dyraac K. ®usmka : B 2 1. T. 1/ yrnac K [)xankomwm; Ilep. c anrn. A. C.
IobpocnaBckoro u ap., 1989. - 653.

7. Bce pemenus k "CO0pHUKY 3aziau 110 obmmemy Kypcy ¢usuku” B. C. BonbkeHmreiin [Tekcr] :
B 2 KH. / 3ajauu perwanv N3epruna E. H., ITetpos H. U. Kx. 1, 1999. - 429.

8. Bce pemienus k "COOpHUKY 3aziau 110 ob61jemy Kypcy ¢usuku" B. C. Bonbkentreiin [Tekcr] :
B 2 KH / 3aauu pewtanv M3epruna E. H., [Tetpos H. 1. K=. 2, 1999. - 587.

9. NpopoB 1. E. DnekTpomarHeTr3aM. OCHOBHbIE 3aKOHBI : yueb. nocobue asis Gpus.
cnenmansHocTelr By30B / U. E. Mpopos, 2007. - 319.

10. Upogoe . E. ®usrka makpocructeM. OCHOBHBIE 3aKOHHI : yueb. mocobue s 3. u
HH)KeHep.-TeXH. creljuaabHoCcTel By30B / U. E. Upoaos, 2006. - 207.

11. Uponoe . E. BosiHoBbIe riporjecchl. OCHOBHBIe 3aKOHBI : yueb. nmocobue / Y. E. Vipozos,
2006. - 263.

9 Pecypcol cetu IHTepHeT
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1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeMA/TM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

1. CBoboaHO pacmpocTpaHsieMoe mporpaMMHoe obecrieueHune Microsoft Windows (TToamnucka
DreamSpark Premium Electronic Software Delivery (3 years). Cy6/iuijeH3UOHHBINA /OTOBOP
Ne14527/MOC2957 ot 18.08.16r.)

2. CBobO/THO pacrpocTpaHsieMoe IporpaMMHoe obecrieuenre Microsoft Office

3. CBoboaHO pacripocTpaHsieMoe TiporpaMMmHoe obecrieueHre Microsoft Windows (XP Prof +
Vista Business) rus VLK mnocrtaBka 08_2008

4. CBobozsHO pacrpocTpaHsieMoe TiporpaMMHoe obecrieueHre Microsoft® Office Professional
Plus 2010 Russian Open License Pack No Level Academic Edition

5. CBobosiHO pacripocTpaHsieMoe porpaMMHoe obecrieueHre Microsoft Office Professional Plus
2013

6. CB0OO/IHO pacripocTpaHsieMoe rnporpamMmmHoe obecrieuenrne MATLAB_mnocraBka 2014

7. CBobogHO pacmpocTpaHsieMoe mporpammHoe obecrieueHne PTC Mathcad Professional
_niocraBka 2014

8. CrobomHo pacmpoctpaHsieMoe TmiporpaMMmHoe obecrieuenne PTC Mathcad University
Edition_rocraBka 2014

9. Ceobo/1HO pacrpocTpaHsieMoe rporpaMMHoe obecrieuenre MATLAB_mocraeka 2015

10. CBobogHO pacnpocTpaHsieMoe niporpaMMHoe obecrieyenre ANSYS Academic Multiphysics
Campus Solution 11. iHTepakTiBHas oOyyatoirjasi cuctema 1o obmeii pusuke (MOCud)

12 MaTepI/IaJIbHO-TeXHI/I‘—IeCKOE obecrneuenue AUCIUITI/ITMHBI

1. 1. Ocuunnorpad 4-x KaHanbHbIN 2. YCTaHOBKA A1 U3ydyeHus Judpakiuu 3/1eKTPOHOB
PHYWE 3. YcraHoBka 151 usyuenus 3akoHa MamocaPHYWE 4. IHTepakTBHas cucteMa
/ActivBoard 5. YcraHoBKa /11 u3yueHust 3akoHa usnyuenus Cregana-bonbiivana PHYWE 6.
MoAy/ib MarasvH COnpoTHB/IeHUH 7. YcTaHOBKa AJist ucciaenoanusi Konery Hetorona PHYWE
8. YcraHoBKa /i1 u3yueHUs JUdpaKLMU Ha IIe U PUHIIUIA HeorpeiesieHHOCTH ['elizeHOepra
PHYWE 9. moayne OnipefiesieHre OTHOLLIEHUS 3apsi/ia 3JIeKTpoHa K Macce 10. Mozy/ib
N3yueHue siBneHusi B3auMouHAyKuun 11. VIHTepakTuBHas cuctema /ActivBoard 12.
NuTepakTuBHas cucteMa /ActivBoard 13. ¥YcTaHoBKa /15 u3yueHusi UHTepdepeHIuy CBeTa
PHYWE 14. Ocuunnorpad ueTbipexkaHaabHbIA 15. Moay/b M3yueHue rucrepesuca
(dheppoMarHuTHBIX MaTepuanoB 16. Moaynb V3yueHue BoIHYK/J€HHBIX KosiebaHuii 17.
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YcraHoBKa 151 u3ydeHus abcomtoTHo uepHoro Tesna PITK-11/PHITO Pycyunpubop 18.
YcraHoBKa Jyist usyuenus p-n nepexoga ®I1K-06/PHITO Pycyunpubop 19. JlabopaTopHas
ycraHoBKa "Judpakiys JaekTpoHoB" 20. YcTaHOBKa /1/1s1 U3y4yeHus BHellHero (poTtosddexTa
@IIK-10/PHIIO Pycyunpubop.
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