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1. llesn m 3212494 TUCHHIIJIMHBI

HeJII/I OCBOEHHUS TUCHUILINHBI «PU3HKAN»:

e OBJIaJICHHE (PYHIAMCHTAILHBIMH 3HAHUSIMHM M €CTECTBEHHOHAYYHBIMU METOIaMH
pelIeHrsT 3ajJa4 Ha OCHOBE KPUTHYECKOTO aHaHM3a CBOWCTB CHCTEM pPa3IMYHOU
TIPUPO/IBI,

® OBJIAJICHMEC  HABBIKAMH  TEOPETUKO-3KCIICPUMEHTAIBHOTO  WCCIICIOBAHHS
HATYPHBIX U BUPTYAJIbHBIX MOJCNel (PU3UYEeCKHX SIBJICHUH B MPOIECCEe KOMaHIHOU
paboTHI;

® OBJIAJICHHE 3HAHUAMH (PU3UYECKMX MPHUHIUMIIOB PabOThl W COBPEMEHHBIC
TEHJCHIIMN PAa3BUTHS HW3MEPUTCIIBHOH TEXHUKH, HCIIONIB3YeMOH IpPU PpEIICHUH
NPUKJIATHBIX 3a7a4  oOecreyeHusl Oe30MacHbIX YCIOBUH Tpyjaa, IOXKApHOHW U
IKOJIOTUYECKOI 0€301MacHOCTH.

Hepeqeﬂb KOMHeTeHHI/Iﬁ, q)OpMpreMbIX B IpouecCe N3yJYeHUsl TUCHUIIIMHBI

Komnerennun Conepxanue
YK-1 CriocobeH OCYIIECTBIATh KPUTHYECKUN aHanmu3 NpPOOJIEMHBIX CUTYyallii Ha
OCHOBE CHCTEMHOT'0 IOJIX0/Ia, BEIPA0AThIBATh CTPATETHIO ACHCTBUN
OIIK-3 CnocobeH pemiath NPUKIATHBIE 3aladyd B 00JacTH OOECTCUEeHUs TOKApHOU

0€30IacHOCTH, OXPaHbl OKPYXKalollell cpeabl M 3KOJOTMYECKOH 0e30MacHOCTH
HCIOJIb3YSl TEOPHUIO U METOBI (PYH/IaMEHTAIbHBIX HAYK

OIIK-4 CriocobeH y4yuThIBaTb COBPEMEHHBIC TEHICHIMHU pPa3BUTHS TEXHUKH H
TEXHOJIOTMH B o00nactsax TexHochepHOW Oe30MacHOCTH, OXpaHbl TPYyAa,
U3MEPUTENBHOM M BBIYMCIMTENBHOM TEXHHMKH, WH(POPMAIIMOHHBIX TEXHOJIOTUH
IIpU pEIIeHUU THUIOBBIX 33Jad B 00JacTH MpodeccCHoHaTbHON IesSTeNbHOCTH,
CBSI3aHHOM C oOecrieueHueM Oe30MacHBIX YCIOBUI M OXpaHbl TpyZa, MOKapHOM
0€30IaCHOCTH, 3aILUTON OKpY’KaIIIeH cpebl

33)13‘[[/[ ANCIHUIIINHBI «Du3ukan:

¢ (hOpMHUPOBAHWE OCHOBOMOJIATAIONIUX TIPEACTaBIeHUA O (yHIAMEHTATHFHOM
CTPOCHUU MaTepuu M (PU3NYECKUX MPUHIMIAX COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MUPA;

® NIEPCOHU(PHUITMPOBAHHOE PA3BUTHE CUCTEMHOTO MBIIUICHUS, MO3HABATEIHHOM
AKTHUBHOCTH, CaMOPE(IICKCUU U MOTHBAITUHU TPO(HECCHOHATBLHOTO POCTa;

® TOHNMAHUE OCHOBHBIX 3aKOHOB (M3WKHM W TPAHWI] WX TMPUMEHUMOCTH;
byHIaMEHTAIBHBIX (PU3NYECKUX KOHCTAHT; (PYHIaMEHTAIbHBIX (PU3UYECKUX OTBITOB
U UX pOJIM B PEHICHUH TMPUKIAIHBIX 3aJad 00ecreueHus TexXHOCHEpPHOU
0e301acHOCTH;

¢ hopMUpOBaHHE TIPEJCTABICHUN O 3HAYCHUH (DU3MUECKUX TCOPUU JJISI PEIICHHSI
COBPEMEHHBIX W  TEPCICKTHUBHBIX  TEXHOJIOTMYECKUX  3amad  oOecreueHus
0€30MacHOCTH YeIIOBEKa, TIOKAPHON M SKOJOTHUECKON O€30MacHOCTH.

2. HepequL IVIAHUPYEMBIX PE3YyJdbTaTOB oﬁyqunﬂ ANCIHUIIINHBI «d)n3mca»,




COOTHECEHHBIX C MJIAHMPYEMbIMHU Pe3yJIbTATAMM OCBOEHHS 00pa3oBaTeIbHOM
NMporpamMmbl

I/IH[[HKZITOpr JOCTHKCHUA KOMIICTCHIIMHA

Ilnanupyembie pe3yJbTaThl 00y4eHHs M0
AUCIHUTIJINHE

YK-1.1. Bnageet npunmunamu coopa, otbopa u
06001eHsT HH)OPMALIUH, METOJUKH CHCTEMHOTO
TOJIX0/1a IS PEIIeHHs IPO(eCCHOHaTbHBIX 3a1ay

3uaer

(byHIaMEHTAIbHBIC 3aKOHBI IPUPOJIBI, TPAHUIIBI
MIPUMEHUMOCTH (PU3HUUECKUX TEOPHil; CBOHCTBA CUCTEM
pa3auyHON NpUpOAb! (MEXaHUYECKUE,
AIIEKTPOMArHUTHBIC, KBAHTOBOMECXAHUIECKHUE)

Ymeer

BBIICIIATH (DyHIAMEHTAIbHOE SIIPO TEXHUUECKOTO
3HAHUS U UCTIONB30BaTh (PyHIaMEHTaJIbHOE 3HAHHE B
KauecTBEe OPUEHTHUPOBOYHOM OCHOBBI PEeLLIEHHs 3a]1a4 B
00JIaCTH TTOKapHOH 0E30IIaCHOCTH.

YK-1.2. CiocoOeH aHATH3UPOBATh U
CHCTEMaTHU3UPOBATH PA3HOPOIHBIC TaHHBIE,
OLIEHUBATH 3(D(PEKTUBHOCTH NMPOIICAYpP aHATIHN3A
npoOeM U IPUHATHUS PEeLICHNH B MPO(PEeCCHOHATIBHOM
JeSITEIbHOCTH

3uaer:

OCHOBBI TEOPUH NOTPEUTHOCTEN; IPUHIUIIBI U
ANTOPUTMBI BepH(UKAIMN pa3HOPOAHBIX JaHHBIX

Ymeer

OCYIIECTBIISITh TIOUCK ONTUMAIEHOTO PEIICHUS B
poOIEMHOH CUTYallU! U IPEACTABIIATE PE3YIbTATHI
MIPAKTUYECKOU AEATENbHOCTU B YCTAaHOBJICHHOM

dbopme

YK-1.3. Bnaneet HaBpIKaMH HAYIHOTO ITOMCKA U
MIPaKTUIECKON paboTHl ¢ HHPOPMAITHOHHEIMA
HUCTOYHUKAMH, METO/IaMH MPUHITHS PEIICHUN

3Haer:

METObl HAYYHOT'O 1 €CTCCTBCHHOHAYYHOI'O ITIO3HAHU;

Ymeer

OCYIIECTBIATH HAYYHOTO IMOUCKA HH(POPMALIUH B
IpoLecce PeLIeHNns NPaKTUIEeCKUX 3a1a4 paboTaThb ¢
HOPMAaTHUBHOMN U CIPAaBOYHOM JIUTEPATYpPOU

OIIK-3.1. 3HaeT OCHOBBI BBICIIICH MaTEMaTUKH,
(bUBKKH, XUMUH, SNEKTPOTEXHUKH, BEIYUCIUTEILHON
TEXHUKHU U POTPaMMHUPOBAHHMSI

3uaer

(yHIaMEHTaIBHBIC TOHATHS U 3aKOHBI IIPHPOIBI

Ymeer

Hcnonp30BaTh NOHATUMHBIN amapat u
(dyHIaMEeHTaIbHBIC 3aKOHBI B KAYECTBE CPE/ICTB
peIICHUs MPUKITATHBIX 33]1a9 B 00J1aCTH 00eCIIeYeHNUS
MOKapHOH U KOJIOTHUECKOM Oe30MacHOCTH

OIIK-3.2. YMeeT pemiath cTaHJapTHbIC
npodeccHoHaNbHbIE 33a4l C IPUMEHEHUEM
€CTECTBEHHOHAYUHBIX U (PyHaMEHTAIbHBIX HAYK,
OOIIeNH)KCHEPHBIX 3HaHUH, METOJJ0B
MaTeMaTHYECKOT0 aHaIHN3a U MOJICITHPOBAHNSL

3uaer

OCHOBBI METOAO0JIOTMU HAYyYHOT'O ITO3HAHUA
IMPUPOIHBIX SIBJICHUH 1 IponeccoB

Ymeer

TPaMOTHO MCIIOIB30BaTh METOIbI MOJEIUPOBAHUS
(U3HYECKUX MTPOIIECCOB U SBICHUH B X0/I€ PEIICHHUS
CTaHJAPTHBIX IPAKTUKO-OPUEHTUPOBAHHBIX U
TEXHHYECKHUX 3a7a4

OIIK-3.3. BianeeT HaBBIKAMH TEOPETUIECKOTO H
3KCIIEPUMEHTAIBHOTO UCCIIEA0BAaHMS OKPYKaroLeit
Cpebl 1 00BEKTOB MPO(HECCHOHANEHON ESTEIBHOCTH

3Haer

SMIUPUYECKHE METOIbI IIO3HAHUS (M3MEpEHNE,
HaOJI0IeHNE, SKCTIEPUMEHT)

Ymeer

MPOBOAUTH IKCIIEPUMEHTAIBHOE UCCIIEIOBAHUE
HATypHBIX ¥ BUPTYaJIBbHBIX MOJeNel pru3ndeckux
SIBJICHUH U TIPOLIECCOB

OIIK-4.1. 3naHue coBpeMEeHHBIX HH()OPMATMOHHBIX

3uaer




TEXHOJIOTUH U MPOrPAMMHBIX CPEJCTB, B TOM YHCJIE
OTEYECTBEHHOTO MPOU3BOICTBA JIJIsl PEIICHUS 3324
npodeccuoHanbHON AESITEILHOCTH, CBSI3aHHOM C

BO3MOKHOCTH COBPEMEHHBIX MPOTPaMMHBIX CPEJICTB B
pelleHuH yueOHbIX U MPUKIAIHBIX 3a/1a4 B 0071acTH
KYJbTYphl 0€30MaCHOCTH

obecrieueHreM O€30MaCHBIX YCIOBHH M OXPaHBI

Ymeer

Tpyza, MoXapHoil 0€30MacHOCTH, 3aIIUTOM
OKpYXaloliei cpesl

UCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAIIHOHHEIC
TEXHOJIOTHHU M TPOTPAMMHBIE CPEJICTBA B PEIICHUU
CTaH/APTHBIX U MPAKTHKO-OPUESHTHPOBAHHBIX 3a/1a4 B
00J1acTH TIOKAPHOU U SKOJIOTHYECKON 0€30MacHOCTH

OIIK-4.2. YMmeHne BEIOUpATh COBPEMEHHBIE

3Haer

NU3MCPUTCIIbHYIO U BBIYUCIUTE/IbHYIO TEXHUKY,
I/IH(i)OpMaL[I/IOHHBIe TEXHOJIOTUH U TPOTPAaMMHBIC
cpeacTBa, CpeacTBa obOecreueHus HO)KapHOﬁ

OCHOBBI TCOPUH MPAMBIX U KOCBEHHBIX HSMCpeHHﬁ;
ImpaBuJjia UCIIOJIb30BAHUA U (1)H3PI‘{CCKI/IC TPUHIUITBL
pa6OTLI HSMCPHTCHLHOﬁ TCXHUKHU,

0€30IMaCHOCTH 00BEKTOB 1 OITOBEIICHHUS JIIOJIEH, B

Ymeer

TOM YHCJIE OTEUECTBEHHOTO IPOU3BOCTBA IS
pEIIeHHS THIOBBIX 3a/1a4 MPO(eCCHOHATBHON
JEeSITEeBHOCTH

I'pamMOTHO HCIIONB30BATh H3MEPUTEIBHYIO TEXHUKY

JUTsl penIeHus MPaKTHKO-OPUEHTHPOBAHHBIX 331134 U
MIPEJICTABIATh PE3yIbTaThl H3MEPEHUH (HU3NIESCKIX

BEJINYUH

OIIK-4.3. Cnoco6HOCTh MOJICTUPOBATH

3uaer

OpraHnU3allMOHHBIC, TAKTUYCCKUC, TCXHOJIOTUIECKUE,

OCHOBBI TCOpUHN HO[LOGI/I?[ 1 MOJCIIMPOBAHUA,

TEXHUYCCKHUEC ITPOLECCHI U CUCTEMEI C LIEJIBIO

Ymeer

ONITUMU3AINH CUCTEMBI 00ECIICUCHHUS TI0KAPHON
0e30IMacHOCTH B paMKaX PO eCcCHOHATLHON
JIeSITETbHOCTH ISl PEIISHUS 3371249 TT0KapHOI
0e30IMacHOCTH, B TOM YHCJIC C IPUMEHEHHUEM CPEJICTB
aBTOMATHU3WPOBAHHOTO IPOEKTUPOBAHHSI

OCYHICCTBJIATH aHAJIUTUIECKOEC MOACIMPOBAHUEC
TEXHUYCCKHUX MMPOLECCCOB, MIPOBOANUTH aHAJIN3
(bI/I3I/ILIeCKI/IX MOJIeJIel TEXHUUECKHUX mponeccoB U
OIIPEACIIATh TPAHUIIBI X IPUMEHUMOCTH

3. MecTOo IMCHUILUIMHBI B CTPYKTYpPe OCHOBHOM NPodeccuoHaIbHOM
00pa3oBaTeJIbHOI MPOrPaMMBbI

JlucrIuimAaa OTHOCUTCST K 00s3aTEIPHONM YaCTH OCHOBHOW TMpodecCHOHATBHOM

00pa3oBaTeNbHONl  MPOrpamMMBbl
«[loxkapHast 6€30MaCHOCTHY,
noxkapHsiit Haa3op» (b1.0.21).

CIICOuaJIuTCTAa
HaIrpaBJICHHOCTb

no cneuuaidbHoctu  20.05.01
(npoduns) «l'ocynapcTBEHHbIN

4. CTpyKTYypa U coAepKaHue TUCUMILINHBI

4.1 Pacnpejesienne TPyA0€eMKOCTH AMCHUIIMHBI 10 BUIaM padoT 1o ceMecTpam

OO6miast TpyJ0EMKOCTh MUCHUIUIMHBI cocTaBisieT 10 3aueTHbIx enunwuil, 360

qacoOB.
JJIs1 O4HOH (pOpMBI 00yYeHH
TpynoemMkocThb
. o
Bu yue0noi pabots: 3.e. Jac. ceMecTpam

2 3 4 5
OOmiast TPyIOEMKOCTh IUCIMILIHHBI IO 10 360 79 108 79 108
yueOHOMY TUIaHY
KonTakTHas paboTta, B TOM 4HCIIE: 162 38 46 42 36
AyIUTOpPHBIE 3aHATUS 160 38 46 42 34
Jlexruu (J1) 60 14 18 16 12
[Ipaktuueckue 3anstus (I113) 32 16 4 8 4
Jlaboparopusie paboTs (JIP) 68 8 24 18 18




TpynoemkocTh

. o
B yiebHOH paboTs! 3.e. qac. ceMecTpam
2 3 4 5
KOHCYJIbTAIIMH TIEPe]] SK3aMEHOM 2 2
CamocrosiTesbHas padora (CPC) 162 34 62 30 36
B TOM YHCJIE:
3a4er ¢ oneHkom + +
JK3aMeH 36 36
1JIs1 32049HO0I GopMBbI 00yUeHMsI
TpynoemMkocTh
. o
Bun yuebHol paboThI se. | wac. —
1 2
OOmass TPyIOEMKOCTh JUCIUIUIHHBI 10 9 394 72 252
y4eOHOMY TUIaHY
KonTakTHas paborta, B TOM 4ucCe: 26 4 22
AYyIHUTOpPHBIE 3aAHATHUS 24 4 20
Jlextuu (JI) 8 4 4
[Tpaktuyeckue 3ansatus (I13) 8 8
Jlaboparopusie padoTsr (JIP) 8 8
KOHCYJIbTAIMH TIepe]] SK3aMEHOM 2 2
CamocrosiTesibHas padora (CPC) 289 68 221
B TOM YHCIIE:
JK3aMeH 9 9

4.3. TemaTu4ecKHUii MJIaH, CTPYKTYPUPOBAHHBIH N0 TeMaM (pa3aeiam) ¢
yKa3aHHeM OTBEJACHHOI'0 HA HUX KOJIMYECTBA aKaJeMHYEeCKUX YaCOB M BU0B
Y4eOHBIX 3aHATHI AJI51 OYHOM (POPMBI 00yUeHH S

JJIS1 OYHOH (POPMBI 00yYeHU s

Ne KoauyecTBo 4acoB =
n/n - Mo BUJAAM 3aHATHI ; g
S % = o | = S = E
HaumeHnoBanue = = S = s 32| a S =
© = - S = | = = a e
TEeM = = L= = o | = = e
) & E = ® O 3} =] 0
a = | 29 &5S =
o W < S M (]
= = o
1 2 3 4 5 6 7 8
1 Tema  Nel «Kunemaruka 14 4 10
JIBUKEHUS TEID»
5 Tema No2 «/Ilnnamuka 20 4 2 4 10
JIBVOKEHUS TEIDY. ..




3 Tema Ne3 «Pabora, 3 4 4
MOIIHOCTb, SHEPTHSD. . .
Tema Ne4 «MexaHunka 2 2 4 4
4 | IBWKYIIMXCA O>KUIAKOcTeW wum| 12
Ta3oB»
5 Tema  Ne5 «M3mepenust 18 12 6
(U3NIECKUX BEITMIMHY
Hroro 3a 2 cemectp 72 14 16 34
6 |Tema Ne6 «Dnekrpocratukay | 32 6 20
7 Tema Ne7  «llocTosiHHBIM 18 2 10
AJIEKTPUYECKUHN TOK)
g8 |Tema Ne8 «MarnutHoe nosie» | 34 8 20
9 Tema N9  «Cratuueckoe 24 2 4 6 12
MAarHUTHOE TI0JIC B BEIIECTBEY
10 |3a4er c oeHKOI +
Hroro 3a 3 cemectp 108 18 4 24 62
11 | Tema Nel0 «Konebauusp» 6 4 2
12 Tema Nell «llepemenHsIi 12 6 6
SJICKTPUYECKUN TOK»
13 Tema Nel2 «BonHoBbie 10 2 6 2
TIPOIIECCHI»
Tema Nel3 2 2
14 4
«DJNEKTPOMArHUTHBIC BOJTHBD)
15 Tema Nol4 10 2 2 2 4
«HTepdepeHtms
16 | Tema Nel5 «Iudpakums» 18 4 2 10
Tema Nel6 4 2 4
17 | «DneKTpoMarHuTHBIE BOJIHBI 12
B BEIIIECTBEY
HToro 3a 4 cemecTp 72 16 8 18 30
Tema Nel7 «MonekynsipHo- 2 6 6
18 |kuHeTHueckas teopusa| 14
U/ICaJTLHOTO Ta3a»
19 Tema Nel8 «OCHOBBI 12 2 4 6
TEPMOTUHAMUKI)
20 Tema Ne 19 «TemnoBoe 14 2 2 4 6
U3ITyYCHUECY»
21 Tema  Ne20  «DneMeHTbI 14 2 2 4 6
KBaHTOBOW MEXaHUKI
Tema  Ne21 «DNEeMEHTHI 2 6
22 8
(U3HKU aTOMOB)
23 Tema Ne 22 «CtpykTypa 3 2 6

aTOMHOTO sifipa. A nepHble




PCaAKIIHUN»

Koncyabranus 2 2
9K3aMeH 36 36
HToro 3a 5 cemecTp 108 | 12 4 18 | 2 | 36 | 36
HToro 324 60 32 68 2 36 162
JJ1s1 32049HO GopMBbI 00yUeHHsI
Ne Koan4gecTBO 9YacoB mo
n/n BUJIaM 3aHATHH = 3
2 o s |5 | 2| Z
S = =2 = 5 5=
HauMeHOBaHMe = = g = = - | 7 2 = £
TeM e = = SEE |l & = =
s | E| E5 | z¢ % & g*
==} é £ 8- g S =
g g = =z <
= = ©
1 2 3 4 5 6 7 8
1 Tema Nel «Knnemarnka 10 2 8
IBYDKEHUS TEI»
2 Tema Ne2 «JluHamuka IBHKEHHS 8 8
TEI. ..
3 Tema Ne3 «Pabora, MOIIHOCTS, 8 8
DHEPTUSY. ..
Tema Neq «MexaHuKa 8
4 | ABWXKYIIUXCSA — KHIKOCTEH U 8
rasoB»
5 Tema Ne5 «M13mepenus 8 8
(UBMYCCKUX BEITUIMH)
6 | Tema Ne6 «DnekTpocTarTikay 10 2 8
7 Tema Ne7 «ITocTosTHHBII 8 8
AIEKTPUIECKUIN TOK»
8 | Tema Ne§ «Maruutnoe none» 8 8
9 Tema Ne9 «CTtaTtnueckoe 4 4
MAarHUTHOE II0JI€ B BEILIECTBE»
10 |Tema Nel0 «Konebanusy 16 16
11 Tema  Nell «IlepemeHHBIH 24 2 4 18
AIEKTPUIECKUIN TOK»
12 Tema Nel2 «BoitHOBEIE 29 4 18
IPOIECCHD)
13 Tema Nel3 «DnexkTpomMarHuTHBIE 16 16
BOJIHBDY
14 | Tema Nel4 «urtepdepenuns» 22 4 18
15 |Tema NelS «udpakuus» 16 16
16 Tema Nel6 «DnexkTpoMarHuTHbBIE 26 2 4 20
BOJIHBI B BEIECTBEY




Tema Nel7  «MomnexynspHo- 19
17 |xuneruueckas Teopus | 19
HJICaJTLHOTO Ta3a»
18 Tema Nel8 «OCHOBBI 16 16
TEPMOTUHAMHUKH
19 Tema Ne 19  «TemnoBoe 16 16
U3JTYYCHUE
20 Tema Ne20 «ODneMEHTBI 16 16
KBAaHTOBOM MEXAHUKHU
21 Tema Ne21 «DnemenTsl (u3NKU 16 16
aTOMOB)
Tema Ne 22 «CtpykTypa 16
22 |aromHoro sapa. SnepHbie 16
peaKIum
KoncyabTanus 2 2
9K3amMeH 9 9
Hroro 324 | 8 8 8 2 1 9 | 289

4.5 Conep:kanue TUCHUIUIMHBI JJI 00y4aK0IIMXCS

04YHOM (pOopMBI 00yUeHUS
Pa3gen Ne 1 duzndyeckue 0OCHOBBI MEXaHUKH

Tema 1. KunemaTnka 1BHKeHHUS TeJ

Jleknuu. MatepuanbHas Touka, abCOMOTHO TBEPAOE TEJO, CIUIOLIHAS CPe/a.

Kunematuueckoe onvcanue IBUKEHUS. DIIEMEHThI BEKTOPHOM anreOphl.

[IpssMONIMHEWHOE JBUKEHUE TOYKU. JIBMKEHHME TOYKM II0 OKPY>KHOCTH.
VYrinoBas CKOpoOCTb M yrJioBoe YyckopeHue. CKOpoCTb U YCKOpPEHUE IMpHU
KPUBOJIMHEMTHOM JIBUKEHHUH.

Kiaccuueckast Mmexanuka. [IoHsITHE COCTOSIHUA B KJTACCHUYECKON MEXAHUKE.

OO60011IeHHBIE KOOPJAWHATHI M YHUCJIO CTerneHeidl cBoOonabl. Yucio creneHen
CBO0OO/IbI A0COIFOTHO TBEPJIOTO TEIA.

PenstuBucrckas MmexaHuka, MPUHIKAN OTHOCUTEIBHOCTH.

CamocrosiTeibHass  pabora. PensTuBHCTCKAasT  MeXaHUKa,  MOPHUHIUI
OTHOCHUTEIIbHOCTH.

Pexomenayemasi iureparypa:

ocHOBHas [1];

JnononHuTenbHas [ 1, 2, 3].

Tema 2. JluHaMuUKA IBUKEHUS TeJl

Jleknmun. OcHOBHasi 3ajadya AWHAMHUKW. YPpaBHEHUs IBWKEHHUSA. Macca u
UMITYJIbC.

[IepBriit 3ak0H Hpr0TOHA M OHATHE MHEPLHMAIBHOM CUCTEMBI OTCcueTa. Bropon




3akOH HproTOHa, kak ypaBHEHHE IBWXEHHS. Tpernil 3akoH HpIOTOHA M 3aKOH
COXpaHEHHSI HMNYyJIbCa. MOMEHT CWIbl, MOMEHT HUMIIYJIbCA, MOMEHT HWHEPIUHU.
Teopema llteiinepa. KunemaTuka u 1TMHHaAMUKa TBEPAOTO TENA.

IIpakTHyeckoe 3aHsiTHE. YPAaBHCHUE AUHAMUKHU BPAlIATEIbHOTO JABHKCHUS.
3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa.

JlaGopaTopnass pabora. OmnpeneneHue XapakKTEPUCTUK JBHKEHUS Tela
BOKPYT HEMOABUKHOW OCH.

CamocrosiTenbHas padora. HemHepuuanbHble CHCTEMBI OTCYETA.

Pexomenayemas iureparypa:

ocHoBHas [1];

nonoiaHuTeNnbHas [ 1, 2, 3].

Tema 3. PaboTa, MOIIIHOCTH, SJHEPTUS

Jlexknuu. Paborta u kuneruueckast sueprusi. Momnocts. CUiioBoe mouie.

KoncepBaTuBHBIE U HEKOHCEpBAaTUBHBIC CWiIbl. [loTeHUMAbHAST JHEPTHUS.
3aKkoH coxpaHeHus sHepruu. VMcciaeqoBanrue B3auMoICUCTBUS TEJ TIPU COYIAPECHUSIX.

CamocrosiTeibHas padora. [IpuMeHeHre 3aKOHOB COXPAHEHUS SHEPIUU U
MMITYJIbCA B MEXaHUYECKUX CHUCTEMAX.

Pexomenayemas iureparypa:

ocHoBHas [1];

nonoiaHuTenbHas [ 1, 2, 3].

Tema 4. MexaHuka IBHAKYIIEHCS JKUAKOCTH

Jleknus. JlaBneHne B KUAKOCTH M Ta3e. YPAaBHEHUE HENPEPHIBHOCTH.
YpaBHeHnue bepHyium U CIeACTBUS U3 HETO. BI3KOCTB.

IIpakTnyeckoe 3ansitue. TypOyJIeHTHBIA U JTAMUHAPHBIA PEXUMBI TEUECHHUS
KUIKOCTH.

JlabopaTopHasi padora. TypOyJeHTHbIH W JJaMUHApPHBIA PEKUMBI TEUCHUS
KUJKOCTH.

CamocrosiTenbHas padoTa. /[BI>KeHUE TE B KUIAKOCTSIX U razax.

Pexomenayemas iureparypa:

ocHoBHas [1];

nonoyiHuTenbHas [1, 2, 3].

Tema S. U3mepenne pu3n4ecKUX BeJIUIUH

IpakTnueckue 3aHATHA. OnpenenceHUe IMOTPEMIHOCTEN NPH H3MEPEHUSX.
OcHOBHBIE TEPMUHBI U OmpeneneHus. Meroasl U BUIbl u3MepeHuil. [lorpemnocTs,
TOYHOCTbH, KJIaCCU(DUKAIUS TTOTPEITHOCTESH U3MEPECHHUI.

CamocrosiTeibHaa paGora. CpeAcTBa HU3MEPEHHUS: KJIACChl TOYHOCTH,
KJ1accu(uKanus, X MOBepKa U MPOBEPKaA.

Pexomenayemasi aureparypa:

ocHOBHas [1];

JnonoiaHuTenbHas [ 1, 2, 3].



Paznen Ne 2 DyieKTpU4€eCTBO

Tema 6. DiekTpocTaTnka

Jlekumu. 3akon Kyisiona. Onektpuueckoe mone. HanpsokeHHOCTH mouis.
Teopema Octporpaackoro-I'aycca. Pabota snexkrpuueckux cui. [lorenuuan. Cps3b
MOTEHIIMANIa C HaIpPsSHKEHHOCTBIO AJEKTPOCTAaTUUECKOTO TMojsA. I[IpoBOIHUKK U
JUAJIEKTPUKHU B JIEKTPUUECKOM ToJie. MaTepuaibHble YpaBHEHUS. DJIECKTPOEMKOCTb.
KonnencaTopsl. DHeprus 31€KTPUUECKOTO MOJS.

JlaGopaTopHasi padora. DJIEKTPOCTATUUECKOE TTOJIE.

CamocrosiTeibHasA padoTa. DJIEKTPOCTATUKA U JJIEKTPOJANHAMUKA.

Pexomenayemas ureparypa:

OCHOBHas [2];

nonoyinutenbHas [1, 4, 5].

Tema 7. I[10CTOAHHBIN JIEKTPUYECKUH TOK

Jleknus. YcinoBue cymectBoBaHus TOKa. 3akoHbl Oma u J[xoyns u JleHna.
Croponnue cunbl. 2.J[.C. rampBanmueckoro »snemeHta. I[lpaBuia Kupxroda.
DJIEKTpUYECKUd TOK B MeTamiax. Kiaccuueckas Teopusl 3IEKTPONPOBOJAHOCTH
MeTaiioB. KBazucranmoHapHble TOKH.

JlaGoparopnass paGora. PacyeT CIOXHBIX DJJICKTPUUECKUX IIENeld 1o
npasuiam Kupxroda. [Iporiecchl 3apsaku u pa3psiikd KOHIEHCATOPA.

CamocrosiTenbHass pabdora. CBepXIpPOBOJUMOCTb. | E€pPMO3IEKTPUUECKUE
SIBJICHUS. DJIEKTPUUECKHUM TOK B ra3ax U KUJIKOCTSIX.

Pexomenayemas iureparypa:

OCHOBHas [2];

JoTNoJIHUTENbHAA [1, 5, 6].

Pa3nea Ne 3 Marnerusm

Tema 8. MaruuTHoe noJie

Jleknquu. MarHutHOe TmOJNE M €ro XxapakTepucThku. 3akoH buo-Caapa-
Jlammaca. JleiicTBue MarHMTHOrO MOJIsT Ha JBWKyluikcs 3apsaa. Cuna JlopeHua.
[IpoBOJIHMK € TOKOM B MAarHMTHOM moJie. Teopema O LUPKYJHLUMUA BEKTOpa
MAarHUTHOM UHAYKIMU. [IOTOK BEKkTOpa MarHUTHOM HHAYKUUHU. SIBIIeHUE
ANEKTPOMArHuTHOM uWHAyKIUU. 3akoH Papages. IlpaBuno Jlenuna. Oneprus
MAarHUTHOTO MOJISL.

JlabopaTopnasi paGora. MarHuTHoe Moje COJEHOUAA. DJIEKTPOMAarHUTHAas
VHIYKIHS.

CamocrosTesibHas padora. CamonHaykiusa. BzauMonnayKuusi.

Pexomenayemas iureparypa:

OCHOBHas [2];

nonoyinuTenbHas [ 1, 7, 8].



Tema 9. CTaTHuecKoe MArHUTHOE I0JI€ B BEHIECTBE

Jlekumusi. Monekynsipaple  TokM. HamarmmueHHOCTh. TuUNbl MarHeTHKOB.
deppomarneTusM. TexHuyeckass KpuBasi HAMarHUUUBAHUS.

IIpakTHUyeckoe 3aHsITHeE. Uccnenosanue METIIN rucTepesuca
dbeppOMarHUTHLIX MaTEPHUAIIOB.

JlabopaTtopHnas padora. VccinenoBanue nemiy rucrepesruca peppoMarHuTHBIX
MaTepualoB.

CamocrosiTenbHas padora. OeppuTthl.

Pexomenayemas ureparypa:

OCHOBHas [2];

nonoyinutenbHas [1, 7, 8].

Pa3nen Ne 4 Kosie0anus v BOJTHBI

Tema 10. Kosiebanus

Jlekumnu. ["'apMoHnyeckuii oCUMILIATOP. AMIUIMTYA, KpyroBasi 4acTtoTa, ¢asa
rapMoHudeckoro ocuuwuisitopa. Crnoxenue konebanuii. BekrtopHas guarpamma.
[Ipumepsl rapmoHnueckux ocuuLIITOpoB. CBOOOJHBIE 3aTyXarouiue KosjaeOaHwus.
Koaddumment  3aryxanusi, jgorapuMuUUYecKuid  JIEKPEMEHT,  JT0OPOTHOCTbD.
BoinyxneHHble KoJie0aHUsl OCLMILISATOpA IMOJ JIEHCTBUEM CHHYCOMJIAIbHOW CHIIBI.
AmMruutyna U ¢aza mpu BBIHYKICHHBIX KoJieOaHUsX. BbIHYXK/ICHHBIE KOJNeOaHUS B
IIEKTPUYECKUX LIETISIX.

CamocrositenbHast padora. Pe3oHaHCHblE KpUBbIE. AHIApMOHUYECKUN
OCLUJIISITOP.

PexoMmenayemasi iureparypa:

OCHOBHas [3];

JornoJiIHuTeNbHa [ 1, 9].

Tema 11. [lepeMeHHBIN 2JIEKTPHYECKHHA TOK

JlabopaTtopnasi padora. 3aryxatomue kosiebanusi. [lonyueHue u OCHOBHBIE
napamMeTpbl. Busibl CONpOTHUBIIEHUH B LIETSIX IEPEMEHHOIO TOKA.

CamocrosiTeibHas padora./[marpaMma TOKOB M HANpsDKEHUHA B IEMAX
NEPEMEHHOIO TOKA.

Pexomenayemasi iureparypa:

OCHOBHas [3];

JononHuTenbHasg [ 1, 9].

Tema 12. BosiHOBBIE ponecchl

Jlekumusi. Boiabl. KunemaTrka BOJTHOBBIX MpOLIECCOB. BOJIHOBOE ypaBHEHHE.
[Inockass cuHycoumganbHas MOHOXpoMaTudeckas BoiHA. MHTepdpepeHuus u
nupakuys BOJH.

JlaGoparopHasi pabora. OnpenesneHue CKOPOCTH 3ByKa B BO3yXE.



CamocrosTenbHast padora. beryuiye u crosuue BOJIHBI.
Pexomenayemasi aureparypa:

OCHOBHas [3];

JnononaHuTenbHasg [ 1, 9].

Tema 13. DjieKTpOMarHMTHbIEC BOJIHbI

Jlekumsi.  YpaBHenus  Maxkcsemna.  [IpyuHOMOD — OTHOCUTENBHOCTH B
anektpoanHamuke. (Cucrema ypaBHeHMH MakcBeimia B MHTErPAIbHOM U
mupdepenuuansuoit  popme. CKOPOCTh PacHpOCTPaHEHUS AJIEKTPOMATrHUTHBIX
BO3MyILLIeHUH. [1imocKas anekTpomarauTHas BoyiHa. llonspusanns BOJH.

CamocrosiTenbHas padora. [1lkana 3n1eKTpOMarHUTHBIX BOJIH.

Pexomenayemas iureparypa:

ocHOBHas [3];

JornoJiHuTeNnbHa [ 1, 9].

Pa3gea Ne 5 BoainoBasi onTuka

Tema 14. UnrTeppepenuus

Jleknusi. Pa3Butue mnpencraBieHUM O TpPUPOAE CBeTa. BpeMeHHas wu
IPOCTPAHCTBEHHAS KOT€PEHTHOCTh CBETOBBIX BOJH. MHTepdepeHImoHHas KapTUHA
OT JBYX KOTE€pPEHTHBIX HCTOYHUKOB cBeTa. OmbiT FOHra. Matepdepomerpst u ux
pakTUYeCcKoe ucrnoiib3oBanue. MHTepdepeHisa B TOHKUX TIICHKaX

IIpakTueckoe 3ansaTue. MaTepdepeHms cpera.

JlabopaTtopHnasi padora. nTepdepenius ceera.

CamocrositenbHas padora. [Ipocsernenne ontuky. KUAKOKpUCTAIINYECKUE
WHJIMKATOPBI TEMIIEPATYPHI.

PexoMmenayemasi iureparypa:

OCHOBHas [3];

nononnurtensHas [1, 10, 11].

Tema 15. {u¢ppaxkuus

Jleknuu. [Mpunmun [olirenca-®penens. Meron 3on @penens. Judpakius
®penenst Ha KpyriaoMm oTBepcTuu U nucke. dudpakuus Opaynrodepa. Judpaxims
Ha mpsMoyroibHOU menu. udpakuuonnas pemietka. @opmyna Byneda-bparra.
Pa3pematommas crocOOHOCTh ONTHYECKUX MMPUOOPOB.

IIpakTnueckoe 3ansarue. [ludpaxuus cera.

JlabopaTopHas padora. [ludpakius cera.

CamocrositeibHass  pabGora. I[lonarue o TrojorpauyeckoM MeTOJe
perucTparuy u300paxKeHus.

Pexomenayemas iureparypa:

ocHOBHas [3];

nononHurenbHas [1, 10, 11].



Tema 16. JjieKTpOMArHUTHBIE BOJIHBI B BelllECTBE

Jlekuus. [lucnepcust ceera. GU3NUECKUN CMBICH CIIEKTPAIBHOTO PA3JIOKEHHUS.
DnekTpoHHass Teopust gaucnepcuu. Ilornmomenune cBeta. EcTecTBEHHBIA U
MOJSIPU30BaHHBIN CBET. llonsipu3anusi cBeTa NpPU OTPAXKEHUU W MPEIOMIICHUMU.
[Tonspoun bl ¥ NONAPU3ALMOHHBIE NTPU3MBL. 3aKOH Maioca.

IIpakTuueckoe 3ausiTue. [Tonapuzanus ceera.

JlaGoparopuas pabdora. [lonspuzanus ceera.

CamocrosiTeibHas padoTa. BpanieHue miocKoCTy NOIspUu3aliy.

Pexomenayemas iureparypa:

OoCHOBHas [3];

nononaHutenbHas [1, 10, 11].

Paznea Ne 6 OcHOBBI MOJIEKYISIPHOM (QU3UKHU U TEPMOAUHAMHUKHU

Tema 17. MosieKkyasipHO-KHHETHYECKAsl TEOPUS UAeAJTBLHOI0 ra3a

Jleknus. TemoBoe aBuxkeHue. (OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOW TEOpUH. MOJIEKYISIPHO-KUHETUUECKU CMBICI TEMIIEpAaTyphl U
naeneHus. Pacnipenenenue MakcBemna-bonablMana i1 MACAIbHOTO OAHOATOMHOTO
ra3a. Pacnpenenenne MakcBesuia o CKOpOCTSIM.

JlaGopaTopHnas padora. Pactpenenenue boabiiMana mo sHEPTUSIM.

CamocrosiTenbHasi padora. bapomerpuueckas ¢dopmyna. CpemHee YUCIO
CTOJIKHOBEHHH | JITTHHA CBOOOHOTO Tpobera.

Pexomenayemas iureparypa:

ocHOBHas [3];

nononHuTenbHas [1].

Tema 18. OcHOBBI TEPMOAUHAMHUKH

Jleknmusa. Cratuctuueckass ¢u3umka W TepMmoauHamuka. IlepBoe Hauano
tepmonuHaMuku. Pabora raza. TemnoemkocTb. TeopemMa o paBHOpACTIPEICICHUU
SHEPTUU MO CTeneHsM cBOOOJbl. [IpuMeHeHue nepBOro Havajlla TEPMOJUHAMHUKHU K
u3onpoiieccaM. AuabaTHRIM M MOMUTPONUYECKUU Tpoiiecc. Btopoe Hauano
tepmoarHaMuku. [{ukin Kapro u ero KIIJI ayis naeansHoro rasa.

JlabopaTopunasi padora. OcuoBsl MKT u TepmMoarHaAMUKWU.

CamocrosiTenbHasi padora. TepmonuHaMuuecke GyHKITUNA COCTOSTHHUS.

Pexomenayemasi iureparypa:

OCHOBHas [3];

JONOTHUTENbHAA [1].

Paznen 7. KBantoBas ¢usuka

Tema 19. TenioBoe u3jay4eHue



Jlekmus. AOcomoTHO dYepHoe Tenmo. 3akoH Kwupxroda. Pacmpenenenue
SHEPTHH B CIEKTpe a0coMoTHO uepHOro Tena. 3akoH Credana-bonbimana. 3akoH
cmemienns Bwuna. ['mmore3a kBanToB sHeprun. Popmyna I[lmanka. Tenmosbie
HMCTOYHUKH CBETA.

IIpakTnyeckoe 3ansitue. OCHOBBI COBPEMEHHOMN (DU3UKH.

JlabopaTopHasi padoTa. OCHOBBI COBPEMEHHOU (hH3UKH.

CamocrosiTesibHass padora. OnTuyeckas IUPOMETPHUSL.

Pexomenayemas iureparypa:

OCHOBHas [3];

nonoiaHuTenbHasg [1, 12].

Tema 20. JjieMeHTHI KBAHTOBOH MEXaHUKHU

Jlexuus. DHeprus u ummnynsc ¢otoHa. JlaBnenue cera. Buasl porosrddexra.
Buemnuii  ¢poroaddext u ero 3akoHwl. DiemeHTapHas Teopus Qotodrddekra.
VYpaBuenue Diinirelrina. [Ipumenenue potoadpdexra. dpdpexkr Komnrona.

Teopuss aroma Bomopoaa no bopy. ['mnore3a ne bponiist u KOPIyCKyJIsspHO-
BOJTHOBOH nyanusMm. COOTHOIIEHUE HEOoMpeaeeHHOCTeH Mg (GU3NYECKUX BEIUYHH.
Oneparopsl B KBaHTOBOM MexaHuke. YpaBHeHue Ilpeaunrepa. CraTuctuyeckoe
TOJIKOBaHUE BOJIHOBOM (yHKIMH. [IpUHIIUIT CyTIEpIO3UIIMN COCTOSTHUH.

IIpakTuyeckoe 3ansiTue. OCHOBBI COBPEMEHHOM (hH3UKH.

JlabopaTtopnasi pa6oTra. OCHOBBI COBPEMEHHOMN (DU3UKH.

CamocrosiTeqibHas padora. [[pyuHIIMT TPUUYMHHOCTH B KBAHTOBOW MEXAHUKE.

Pexomenayemas iureparypa:

ocHOBHas [3];

nornonHuTtenbHas [1, 12].

Tema 21. djiemeHTHI (PU3NKU ATOMOB

Jlekumsi. AtomM Bojaopona. CruH 3nekTpoHa. CIIMHOBOE KBAHTOBOE YMCIIO.
KBaHTOBBIE cOCTOSIHMA. [IpMHUMI HEpPa3IMUYUMOCTH TOXKIAECTBEHHBIX YACTHL.
®epmuonbl 1 0030Hb1. [Tpunnun [Maynu. Knaccuueckas 1 KBaHTOBBIE CTATUCTHUKHU.

CamocrositenbHas  pabGora. Ilepuoanueckas  cucrema  DJIEMEHTOB
MenneneeBa. [lonstre 00 SHEPTETUYECKUX YPOBHSIX aTOMOB U MOJIEKYL.

Pexomenayemas iureparypa:

ocHOBHas [3];

nonoJyinutenbHas [1, 12].

Pa3nen 8 Sinepuast pusuka

Tema 22. CTpyKkTypa aTOMHOIO siipa. SliepHble peakuuu

Jlexkuus. 3apsia, pasMep U COCTaB aTOMHOTO siapa. MaccoBoe U 3apsiloBOE
yucia. MOMEHT uMIyJibCa Spa W €ro MarHuTHbIW MOMEHT. B3aumojencTBhe
HYKJIOHOB U TOHSITHE O CBOWCTBaX W MPHUPOJE SACPHBIX CHII. DHEPTUsl CBSI3U U
nedEeKT Macchl.



SnepHble peakuuu. SnepHele peakuMM W 3aKOHbl COXpaHeHus. Peakuus
snepHoro nenenus. llemnas peakius jgeneHus. DPU3HUYECKHE OCHOBBI PadOTHI
SIEPHOTO peakTopa. TepMOsSiACpHBIE pEAKUUU. YNOPABIAEMbIA TEPMOSICPHBIN
CHHTE3.

CamocrosiTesibHast padbora. Mogens spa

Pexomenayemas Jutepartypa:

OCHOBHas [3];

JornojgHuTenbpHas [1, 12].

3a04HOM (POPMBI 00yYeHUSs
Pa3gen Ne 1 duzndyeckue 0CHOBBI MEXaHUKH

Tema 1. KunemaTnka 1BHKeHHS TeJ

Jleknus. MaTtepuanbHas TOYka, a0COIIOTHO TBEPJIOE TENO, CILIONIHAS Cpea.

Kunematuueckoe onvcanue JBHKEHUS. DJIEMEHThI BEKTOPHOM ainreOphl.

[IpssMONIMHEWHOE JBUKEHUE TOYKU. JIBMKEHHME TOYKM II0 OKPY>KHOCTH.
YrinoBas ckopocTb M yrioBoe yckopeHue. CKOpoCTh U YCKOPEHHE IIpHU
KPUBOJIMHEWHOM JIBUYKCHUH.

Knaccuueckas mexanuka. IloHsITHE COCTOSHHS B KJIACCUUYECKOM MEXaHUKE.

OO06001IeHHBIC KOOPAMHATBEI W YHCJIO CTEMeHer cBoOoabl. UMcio cremneHei
CBO0OOIBI A0COIFOTHO TBEPJIOTO TEIA.

PensaruBucrckas MexaHuka, IPUHIAN OTHOCUTEITbHOCTH.

CamocrosiTeibHass  pabora. PensTuBHCTCKAass ~ MeXaHUKa,  MOPUHIUI
OTHOCHUTEIBbHOCTH.

PexoMmenayemasi iureparypa:

ocHOBHas [1];

JornoyHATebHa [ 1, 2, 3].

Tema 2. JluHaMUKA IBUKEHUSI TeJl

CamocrosiTeibHass  pabdora. YpaBHEHUE JIMHAMUKM  BpallaTEIbHOIO
JBIKEHUS. 3aKOH COXpaHEHUsT MOMEHTa uMIlysibca. OCHOBHas 3ajadya JUHAMUKH.
VYpaBHenus nswxkeHus. Macca u ummnyisbc.llepBriii 3akoH HproToHa W moHsITHE
VHEPLMAIBbHOW CHUCTEMBbI OTcuera. Bropon 3akoH HprooToHa, Kak ypaBHEHHE
nBKeHUA. Tpernii 3akoH HpIOTOHA M 3aKOH COXpAaHEHUS UMITYyJIbCa. MOMEHT CHIIBI,
MOMEHT HMIIyJIbca, MOMEHT wuHepuuu. Teopema Ilreiinepa. KunHematuka u
JWHAMMKa TBEPAOro Tena. HenHepuuanbHble CUCTEMBI OTCUETA.

Pexomenayemas iureparypa:

ocHOBHas [1];

nonoyinutenbHas [1, 2, 3].



Tema 3. PaboTa, MOIIIHOCTH, JHEPTUS

CamocrosTenbHast padora. Pabora m kuHeTnyeckas sHeprus. MOIIHOCTS.
CuiioBoe mone. KoHcepBaTWBHBIE M HEKOHCEpBAaTHUBHBIE cuibl. [loTeHImanpHas
SHEprusl. 3aKOH COXpaHEeHMsl SHepruu. lccinemoBaHue B3aMMOACHCTBUA TENI MPHU
coyaapeHusix. IlpuMeHEeHME 3aKOHOB COXpPAHEHWsS DHHEPrud U HMIIyJbCa B
MEXaHUYECKUX CUCTEMAX.

Pexomenayemas Jureparypa:

ocHOBHas [1];

JnonoiaHuTenbHas [ 1, 2, 3].

Tema 4. MexaHuKa IBHAKYIIUXCH KUIKOCTE U ra3oB

CamocrosiTeabHasi padora. TypOyJIeHTHBIN U TAMUHAPHBIA PEKUMBI TCUCHUS
KUAJIKOCTHU. /[aBieHHE B )KUAKOCTU U ra3e. Y paBHCHUE HENPEPBIBHOCTU. Y PAaBHEHHUE
bepnynnu u cneactBus U3 Hero. Bs3kocTh. J[BUKEHUE TEN B )KUAKOCTIX U Ta3ax.

Pexomenayemasi iureparypa:

ocHOBHas [1];

JnonoiaHuTenbHas [ 1, 2, 3].

Tema S. U3mepenne pu3n4ecKUX BeJUYUH

CamocrosiTeibHasa pa6oTa. OCHOBHbIE TEPMUHBI U ONpeesieHus. MeToabl U
BUJIbI M3MepeHuit. [lorpemHocTs, TOUHOCTD, KiTacCHU(UKAIIHS TOTPEIIHOCTEN
u3Mepenuii. CpeacTBa M3MEpeHUs: KJIaCChl TOYHOCTH, KiacCcu(pUKaIus, X MoBepka u
IIPOBEPKA.

Pexomenayemasi iureparypa:

ocHOBHas [1];

JononHuTenbHas [ 1, 2, 3].

Pazngen Ne 2 DiekTpuiecTBo

Tema 6. JiiekTpocTaTuka

Jleknusa. 3axkon Kymona. Onekrpuueckoe mone. HamnpsiykeHHOCTh MOJIA.
Teopema Octporpanckoro-I'aycca. Pabora snexrpuueckux cui. Ilorenmuan. Cs3b
IOTEHIMAJIAa C HAIPSHKEHHOCTBIO JJIEKTPOCTATHUYECKOro mojsA. I[IpoBomHukM w
JURJIEKTPUKYU B 3JIEKTPUUYECKOM Iosie. MaTepHralibHble YPaBHEHUS. DIEKTPOEMKOCTb.
KonaeHcaTopbl. DHEprus 3J1€KTPUIECKOTO TOJIA.

CamocrosiTeibHas padoTa. DJIEKTPOCTATUKA U JIEKTPOAMHAMUKA.

Pexomenayemasi iureparypa:

OCHOBHaf [2];

nonoyiHuTenbHas [1, 4, 5].

Tema 7. I[1ocTOAHHBIN JIEKTPHUYECKHH TOK
CamocrosiTesibHast padoTa. YClIOBUE CYIIECTBOBAaHUSA TOKAa. 3akKOHbI Oma u
Jxoyns u Jlenna. Croponnue cunbl. J.J1.C. ransBanunyeckoro anemenTta. [IpaBuia



Kupxroda. Dnexrtpuueckuii Tok B  MeTtawiax. Kiaccuyeckas — Teopus
AIEKTPONPOBOAHOCTH MeTaioB. KBasucranuoHnapueie TOkU. CBEpXIIPOBOJAUMOCTD.
TepMO3IEKTpUUECKUE SIBJICHUS. DIIEKTPUUECKUMN TOK B Ia3ax U )KUIKOCTSX.
Pexomenayemasi iureparypa:
OCHOBHaf [2];
JlonoJIHuTeNbHaA [1, 5, 6].
Pa3znen Ne 3 Marnerusm

Tema 8. MarauTHoe noJie

CamocrosiTeibHass padoTa. MarHuTHOE MOJIE U €r0 XapaKTEPUCTUKHU. 3aKOH
buo-Casapa-Jlamaca. [leiicTBMe MarHUTHOTO TOJIS Ha JABWXKYIIMcsA 3apsa. Cuna
Jlopenua. [IpoBOIHHK C TOKOM B MarHUTHOM I10Jie. TeopeMa 0 HUPKYJISLIHUA BEKTOPA
MAarHUTHOM WHAYKIMU. [lOoTOK BekTOpa MarHUTHOM WHAYKIWHU. SIBIIeHUME
IIEKTPOMarHuTHOM wuHAyKuuH. 3akoH @apanes. IlpaBuno Jlenna. OnHeprus
MarHuTHOro noJist. CamonHayKuuys. BzauMonH Ay KIusl.

Pexomenayemasi iureparypa:

OCHOBHaf [2];

JornoJiHuTeNnbHa [1, 7, 8].

Tema 9. CTaTH4eckoe MATHUTHOE 110JI€ B BelIeCTBE

CamocrosiTesibHasg padora. MonekynsipHbie TOkM. HamaranaeHHOCTh. THIibl
MarHeTukoB. @eppomarueTusm. TexHuueckas KpuBas HaMarHnunuBaHusi. OeppuThl.

Pexomenayemasi sureparypa:

OCHOBHas [2];

nonoiaHuTenbHas [1, 7, 8].

Pa3nen Ne 4 Kosie0anusa v BOJTHBI

Tema 10. Kosie6anus

CamocrosiTtesibHast padora. ['apMOHMYECKMH OCHWILIIATOpP. AMIUIMTYAA,
KpyroBas 4acroTa, ¢aza rapMoHuYeckoro ocuwuisitopa. CroxeHue KojaeOaHHi.
Bekropnass aumarpamma. Ilpumepbl rapMoHHYecKHX OCHMIUIATOPOB. CBOOOIHBIC
3aryxatomue kojebanus. Koadpduument 3atyxanus, 1orapuMUUecKuil JeKPEeMeEHT,
NOOpOTHOCTh.  BBIHY)KIeHHBIE  KOJeOaHWS  OCHWJUIITOpAa  MOJ  JIWCTBHEM
CUHYCOMJIATbHON Cwiibl. AMIUIMTYIa W (asa Tpu BBIHYXKIECHHBIX KOJEOAHUSX.
BoiHyxneHHbple  KoJleOaHUS B JJICKTPUYECKUX IEMAX. Pe30HAHCHBIE KPHUBHIC.
AHrapMOHHYECKUN OCLUAIUIATOP.

Pexomenayemasi iureparypa:

OCHOBHas [3];

nonoJiHuTenbHas [1, 9].

Tema 11. [lepeMeHHbBIN 3JIEKTPHYECKH A TOK

Jlexnus. [TonyueHue u OCHOBHBIE TapaMeTphl. BUIbl COMPOTUBIIECHUIN B LETISIX
NEPEMEHHOTr0 TOKA.

JlabopaTopHasi padora. 3aTyxaronue KojaeOaHus.



CamocrosiTeibHaa padora. /[uarpaMMa TOKOB M HaNpsHKEHUH B IEMAX
MEPEMEHHOI0 TOKa.

Pexomenayemasi iureparypa:

OCHOBHas [3];

nornojiHuTenbpHas [1, 9].

Tema 12. BostHoBBIE IpoOLECCHI

IIpakTnueckoe 3ansaTue. OnpeneneHne CKOPOCTH 3ByKa B BO3IyXE.

CamocrosiTeibHasg padora. Bonnbl. KuHemaTMKa BOJHOBBIX IPOLIECCOB.
BonnoBoe ypaBHenue. Iliockasi cuHycoWaanbHass MOHOXPOMATHYECKas BOJIHA.
WnTtepdepentus u nudpaxius BoH. berymye u crosuue BOJIHEI.

Pexomenayemas iureparypa:

ocHOBHas [3];

JononHuTenbHas [ 1, 9].

Tema 13. JjieKTpOMArHUTHbIE BOJIHbI

CamocrosiTesibHAsI padora. YpaBHeHUst Makcgenna. [TpuHIMI
OTHOCUTEJNIBHOCTH B dlieKTpoauHamuke. Cucrema ypaBHeHMM MakcBeiia B
uHTerpagbHoi u auddepeHnmanbHoi  ¢popme. CKOPOCTh  pacmpocTpaHEHUs
AJIEKTPOMArHUTHBIX BO3MYyIIeHUN. [litockas anexkrpoMarauTHas BosHa. [lomapuzanus
BOJIH. [IIkana 371eKTpOMarHUTHHIX BOJIH.

Pexomenayemas iureparypa:

ocHOBHas [3];

JoTnoJIHUuTeNbHa [ 1, 9].

Pa3gea Ne 5 BoainoBasi onTuka

Tema 14. UnTeppepenuus

IIpakTueckoe 3ansTue. UatepdepeHys crera.

CamocrosiTeibHasa padora. Pa3BuThe NpEACTaBICHU O MPUPOJAE CBETA.
Bpemennas 151 IIPOCTPAHCTBEHHAs KOT€pEHTHOCTD CBETOBBIX BOJIH.
HUuTtepdepeHiimonnas KapTuHa OT JBYX KOTE€PEHTHBIX HMCTOYHUKOB cBeTa. OmbIT
FOnra. UntepdepomeTpsl U BX MpakTHYECKOe Hcmoiib3oBaHue. MuTepdepeHus B
TOHKUX IUIeHKax [IpocBernenne onTuku. JKUAKOKPUCTAIIIMYECKUE WHIUKATOPBI
TEMIIEPATYPHI.

Pexomenayemasi iureparypa:

OCHOBHas [3];

nonoyinuTensHas [1, 10, 11].

Tema 15. Audppaxkuus
CamocrositesibHast padora. I[lpunmun ['roirenca-®Openens. Meton 30H
Openens. Qudpaknus DpeHenss Ha KpyryioM OTBepcTUU M gucke. dudpaxuus



@paynrodepa. Judpakius Ha npsMOyTroiabHOW mienu. ludpakuuoHHas pemerka.
®opmyna Byneda-bparra. Paspemaromasi crmocoOHOCTh ONTUYECKUX MPUOOPOB.
[TonsiTre o romorpadu4ecKoM METO/Ie PETUCTPALIUU N300paKEHHUS.

Pexomenayemasi iureparypa:

OCHOBHas [3];

nononHurtenbHas [1, 10, 11].

Tema 16. JjieKTpOMArHUTHBIE BOJIHbI B BellIeCTBE

Jlekuus. {ucnepcus ceera. PU3NUECKUN CMBICH CIIEKTPAIIBHOTO PA3JIOKEHHUS.
DnekTpoHHasi Teopusi aucnepcud. Ilorjomenue cBera. EcTecTBEHHBIM U
MOJISIPU30BaHHBIN CBeT. llonspu3auuss cBeTa IpU OTPAXKEHUUM U MPEIOMIICHUMU.
[Tonstponsibl ¥ ONSIpU3alIMOHHbBIE TPU3MBL. 3aK0H Mantoca.

JlabopaTopHas padora. [lonspusanus ceera.

CamocrosiTesibHast padora. BpaiieHue miocKOCTH MOJSApU3aLNH.

Pexomenayemasi iureparypa:

OCHOBHas [3];

nononHurtenbHas [1, 10, 11].

Pasnesa Ne 6 OcHOBBI MOJIEKY/ISIPHOM (PU3UKHU U TEPMOAUHAMUKHU

Tema 17. MosiekyaIsipHO-KHHETHYECKAsI TEOPHUS UACAJBHOIO ra3a

CamocrosiTeibHaa padora. TemnmoBoe nBrxeHue. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU.  MOJIEKYNISPHO-KUHETUUYECKUM  CMBICI
TeMneparypsl U AasiieHus. Pacnpenenenne Makcpemia-bonbliMana i uaeaibHOrO
OJIHOATOMHOTO rasa. Pacnpenenenme Makcgenna no ckopoctsm. bapomerpuyeckas
dbopmyna. CpeHee Yuciio CTOJIKHOBEHUH U JJIMHA CBOOOIHOTO mpobera.

PexoMmenayemasi iureparypa:

OCHOBHas [3];

nonoiHuTenbHas [1].

Tema 18. OcHOBBI TEPMOAUHAMHUKH

CamocrosTenbHass padora. Cratuctuyeckas ¢(u3MKa M TEPMOJMHAMMKA.
[lepoe Hawamo TtepmonuHamMuku. Pabora raza. Temnmoemkocts. Teopema o
paBHOpACHPEIEIECHUU YHEPTUU IO CTENEHSAM CBOOObI. [IpuMeHeHre nepBoro Havana
TEPMOJMHAMHUKN K H3ompoleccam. AnuadaTHBII M TMOTUTPONHYECKUNA MPOIIECC.
Bropoe nHawano repmonnnamuku. L{ukn Kapno u ero KIIJ[ mns mupeambHOro rasa.
TepmoauHaMuyeckne (PyHKIUU COCTOSHUS.

PexoMmenayemasi iureparypa:

OCHOBHas [3];

nonoJiHuTeNnbHas [1].

Paznen 7. KantoBas ¢pusuka



Tema 19. TensioBoe n3ay4yeHue

CamocrosiTeibHaag padora. AOcomoTHO dYepHoe Teno. 3akoH Kupxroda.
Pacnpenenennie sHepruu B CHEKTpe aOCOMIOTHO udepHoro tena. 3akoH Credana-
bonbimana. 3akon cmemenns Buna. ['unoresa kBanToB sHeprun. @opmyna [lianka.
TernnoBble UCTOYHUKH cBeTa. OnTUYECKass MUPOMETPHS.

Pexomenayemas Jurepartypa:

OCHOBHas [3];

JornojgHuTenbpHas [1, 12].

Tema 20. JjieMeHTHI KBAHTOBOH MEXaHUKHU

CamocrosiTesibHasi padora. DHeprus U uMmiyiasc ¢oToHa. JlaBieHue cperta.
Buner poroaddexra. Buemmnnii potoapdext u ero 3akoHbl. DieMeHTapHas TEOpuUs
doroadpdexra. Ypauenwe OitHmreiiHa. [Ipumenenue ¢orosaddexra. Dddext
Komnrona.Teopusi aroma Bomopoga mno bopy. ['mnoresa pe bpoina wu
KOPIYCKYJIIPHO-BOJHOBOM  ayanu3M. COOTHOILIEHHE HEONpeAeNeHHOCTeN s
¢usnueckux BenuuuH. Onepatopel B KBAHTOBOM  MEXaHHMKE. Y paBHEHUE
[Mpeaunrepa. CratucTuyeckoe TOJIKOBaHME BOJHOBOM  (yHKimu. [lpuHnmn
CYNEpIO3UINK COCTOSTHUH. [IpUHIIMI MPUYUHHOCTH B KBAHTOBOM MEXaHUKE.

Pexomenayemas iureparypa:

OCHOBHas [3];

nonoyiHuTenbHas [1, 12].

Tema 21. djiemeHTHI PU3NKU ATOMOB

CamocrosiTtesibHast padora. Atom Bomopona. CrnuH snektpoHa. CMHOBOE
KBaHTOBo€  uymcio. KBaHtoBble  cocrosiHMs.  [IpuHnunm — Hepa3IMYUMOCTH
TOXJIeCTBEHHbIX YacTull. depmMuonbl U 6030HbI. [Ipunnun ITaynu. Knaccuueckas u
KBaHTOBBIE CTAaTUCTUKHU. [leprnonnueckas cucrema snmemeHToB MenneneeBa. [lonsarue
00 PHEPreTUYECKUX YPOBHSIX aTOMOB U MOJIEKYI.

Pexomenayemas ureparypa:

ocHOBHas [3];

nonoiaHuTenbHas [1, 12].

Paznen 8 Sinepnas pusuka

Tema 22. CTpyKTypa aTOMHOrO0 siipa. SlnepHbie peakuun

CamocrosiTesibHast padora. 3apsn, pa3Mep W COCTaB aTOMHOIO sJipa.
MaccoBoe u 3apsaoBoe uncia. MOMEHT UMITyJIbCa Spa U €r0 MAarHUTHBIA MOMEHT.
B3auMogelicTBHE HYKIIOHOB M TOHSTHE O CBOMCTBAX WM MPUPOJAE SIACPHBIX CHIIL.
DHeprus CBs3H U 1e(HEKT MaCCHI.

Snepuble peakuuu. SnepHple peakuMu W 3aKOHBI cOoXpaHeHus. Peaknus
anepHoro neneHus. llemHas peakuus paeneHus. PU3NYECKHE OCHOBBI PabOTHI
SIZIEPHOTO  peakTopa. TepmosiiepHbIE pEaKUUU. YIPABIAEMBIM TEPMOSACPHBIN
CUHTE3.



Mogens sapa
Pexomenayemasi iureparypa:
OCHOBHaf [3];
nononHuTenbHas [ 1, 12].

5. MeTOI[I’I‘IeCKI/Ie PEKOMEHIANUMA 110 OPraHn3allui U3YICHUA TUCIHUIIJIMHBI

[Ipn peanuzanuu MOpoOrpaMMbl JUCHUILIMHBI HCIOJB3YIOTCSA JIEKIIMOHHBIE,
MPAKTUYECKUE 3aHATHUS U JIa0OpaTOpHBIC PAOOTHI.

OOmuMH 1ensIMU Y4eOHBIX 3aHSATUHN SBISIOTCS:

— 0000menne, cucTeMartu3alus | yriayOJeHWe TEOPETHYECKUMX 3HAHWHM TI0
KOHKPETHBIM TE€MaM JHUCIHMIUIMHBI C YyYeTOM TpeOOBaHWN TOCWIBHOCTH U
JOCTYITHOCTH Y4eOHOT0 MaTepuala;

— pa3BUTHE WHTEIUICKTYAJIbHBIX CIIOCOOHOCTEN 00YUAIOIUXCS C YI€TOM BO3PACTHBIX
MICUXOJOTUYECKUX 3aKOHOMEPHOCTEH MaMsITH U MBILIUICHHUS;

— JIMYHOCTHO-OPUECHTUPOBAHHOEC (OpPMHUpPOBaHHWE TPOPECCHOHATLHO 3HAYUMBIX
Ka4eCTB: CAMOCTOSTEIILHOCTH, HACTOMYMBOCTH B JOCTHKEHUU TIOCTABIICHHBIX IEJIEH,
OTBETCTBEHHOCTH M TBOPYECKON HHUITUATHBBI.

OCHOBHBIMH 3a7Ja4aMH JICKITUH SBJISIOTCS:

— HCTOJB30BAHUE METOJIa MPOOJIEMHOTO HU3JIOKEHHsS y4eOHOTO MaTepuaia s
peanu3anuMyd  MHQOPMALMOHHOM,  CHUCTEMATHU3UPYIOIIEH,  pa3zbACHAIONIEH U
pasBuBarolel QyHKIINIA;

— o0ecrneveHre MPeeMCTBEHHOCTH TEM JISKITMOHHOTO Kypca M PO EeCCHOHATTBHON
HAIPaBJICHHOCTH Y4eOHOTO MaTepuana;

— pacKpbhITHE BHYTPUIPEAMETHBIX H  MEXIPEIAMETHBIX CBs3eld  yueOHOro
MaTepHaia.

[lenpt0  TPAKTUYECKOTO  3aHATHUA  SABIsAETCS  (OPMHUPOBAHHE  yMEHHUI
UCIIOJIB30BaTh €CTECTBCHHOHAYYHOE 3HAHHE B KAYECTBE OPHUCHTHUPOBOYHOW OCHOBBI
pelIeHus] MpaKkTUYeCKUX 3a7ad. B Xo/e NpakTUYeCKUX 3aHsITHI obOecreunBaeTcs
pedIeKCUBHOE OCBOCHHME TEOPETHUYECKUX U OMIIMPUYECKUX METOJOB TMO3HAHUS B
IpolLiecce BHITIOJIHEHUSI POOJIEMHBIX YUEOHBIX 3aJaHUM.

Hemsimu J1a00paTOPHBIX 3aHATHI SIBJISTFOTCSI: dhopmMupoBaHHe
UCCJICIOBATeILCKUX  yMEeHHWH  (HaOmromath,  CpaBHUBATh,  aHAJIM3UPOBATH,
yCTaHaBJIMBATh 3aBUCUMOCTH, J€JIaTh BBIBOJIBI U 00OOIICHUS, CAMOCTOSTEIILHO BECTH
WCCJICIOBAHNE); TIOHMMAaHUE TMPUHIIUIIOB pPabOThl HM3MEPUTEIBHBIX MPUOOPOB;
MPUOOPETEHHE IMIHOTO OIBITa pabOTHI C U3MEPUTEITHLHON TEXHUKOM.

CamMocTosiTennbHas paboTa OOYyYaIOMIMXCS HAMpPABISICTCS HA JUYHOCTHOE
JTOCTIDKCHHUE CIIEIYIONINX IeJeh: yrIyOJICeHHEe 3HAHHWHA, CaMOCTOSITCIIBHBINA TTOUCK,
o0paboTka u npeodpazoBanue yueOHoM nHDOpMaILNK; OTpabOTKa YMEHHS PadOThI CO
CIPaBOYHOM HAYUYHOU JIUTEpaTypOil; TpaMOTHAs MOJTOTOBKA K yU€OHBIM 3aHATUSM.



6. OneHoYHbIE MATEPHUAJIBI 110 IUCIUTIIINHE

Texymuii KOHTPOJIb YCIEBAEMOCTH 00ECTIeUnBAET OLICHUBAHUE X0/1a OCBOCHHUS
JTUCUUIUIUHBI, IPOBOJAUTCS B COOTBETCTBUU C COAEPKAaHUEM JUCIUIUIMHBI 0 BUAAM
3aHATUI B (oOpMe TECTHMpPOBAHHUA, 3aAIIUTHl OTYETOB MO JIAOOPATOpPHBIM padoTam,
3alllUTHl OTYETOB IO pacyYeTHO-TpauueckuM paboTaM, BBINOIHEHHBIX B XOJE
UCCJIeIOBAHUI KOMIBIOTEPHBIX MOjieNIel (PU3UUYECKUX MPOIECCOB.

[IpomexxyTouHast ~ aTTecTalusi, KoTopas  00ecleuyMBaeT  OIICHHUBaHUE
MPOMEKYTOUHBIX M OKOHYATENbHBIX PE3yJbTaTOB OOyYeHUS TO AUCIUILUIMHE,
IpoBOAUTCSA B (hOpME 3aueTa ¢ OIIEHKOM U HK3aMEHa.

6.1. IlpumepHble OLEHOYHBbIE MAaTepHadbl [JIS TEKYyIIero KOHTPOJIs
yCIIeBaeMOCTH:

6.1.1. TunoBble 3agaHNs NJIA TECTUPOBAHMS:

1. B xontype TomcoHa HampspKeHUE Ha OOKJIaJKax KOHJIEHCATOpa U3MEHSIETCS
1o 3akony: U = 100-cos1000t (B). Ecnu »nexkTpoeMKOCTh KOHAEHcaTopa paBHa 10
MK®, To MaKcuMalnbHas cuja TOKa B KOHTYpE paBHa....

1A

2)2A

3)0,5A

4)0,1 A

5)0,2 A

2. B xontype TomcOHa 3JIEKTPOEMKOCTh KOHJeHcaTopa paBHa 10 Mk®D, a
uHAyKTUBHOCTh Karymku 0,1 T'm. Ecim ammnurtyna koneOaHuit CHiibl  TOKa
coctaBisier 100 MA, TO aMIuIUTy1a KoJieOaHUM HANPsIKEHUS Ha KOHAEHCATOPE paBHA

1)1I0B

2) 100 B

3)1B

4)0,1 B

5)0,01 B

3. Kak uaMeHurcs 1auHa BOJIHbBI, HA KOTOPYIO HACTPOEH PAJHONPUEMHUK, €CIIU
B IPUEMHOM K0JIeOaTeIbHOM KOHTYpPE EMKOCTbh KOHJIEHCATOpa YBEIUUUTh B 9 pa3?

1) ymenbmmmTcs B 3 paza

2) ymeHpuTcs B 9 pas

3) yBenuuurcs B 3 paza

4) ypenuuutcs B 9 pa3

5) HE U3MEHUTCS

4. Onruyeckuil 1uana3oH BKJIKOYAET B CeO4. ..

1) Buaumblii cBeT, yiibTpaduoIeTOBOE U3IyYCHUE, HHPPAKPACHOE U3ITYUYCHHUE

2) yIbTpaduoIeTOBOE H3TyICHHE, MHPPAKPACHOE H3ITYICHHE

3) AMamna3zoH PEHTTCHOBCKOE U3IYUYSHHS, YIbTPa(UOIECTOBOC N3TYUYCHHE,
uHppaKpaCHOE U3ITyUCHHE



4) muana3oH PEHTTEHOBCKOTO M3TyUYCHHMSI, BUIUMBIA CBET

5) ynbrpaduoaeToBoe U3nydeHue, HHPAKPaCHOE U3TYUCHHE

5.  CKOIBKO JUIMH BOJTH MOHOXPOMATHYECKOT0 CBETA ¢ YaCTOTOM V=>5" 10 I
yJI0aTcs Ha MyTH 1,2 MM B BakyyMe
1) 30000

2) 20000

3) 10000

4) 5000

5) [IpaBMIIBHOTO OTBETA HE MPEIIOKECHO

6.1.2 ®opma oTuera mo JadopaTopHoil padore U pacuyeTHO-TPpapuIeCKOu
paodore:

Otuer o maboparopHoii (pacueTHO-Tpaduueckoii) padore Ne
HasBanue paboThr:

I{emb paboOTHI:

Teopernueckas 4acTh:

DKCHepUMEHTAIbHAS YaCTh:

O6paboTka pe3yabTaToB:

BBIBOIBI 0 COOTBETCTBHH YCTAaHOBJICHHBIM HOPMaM M TPaBUJIaM OICHKH:

6.1.3 TunosbIe 3a1a4n:
1. HopmanbHOE yCKOpEHHME TOYKH, JBWXKYLIEHCS IO OKPY>KHOCTHU

pamuycoM 4 MeTpa, 3amaercs ypaBHeHweM a, = 1 + 6t + 9t%. Onpenenntsb
TaHI€HIIMAIIbHOE YCKOPEHHUE TOUKHU U MOJIHOE yCKOpeHUe uepe3 | ¢ mocie Havana
JIBHKCHUSL.

2. Touka ABMXKETCS TO OKPYXHOCTH pamuycoM 10 CM C MOCTOSHHBIM
TaHTeHIMAIBHBIM yCKOpeHneM 8 cm/c?. Uepe3 Kakoe BpeMs IOCIE Hadaja
JBIKEHUS HOPMAJIbHOE YCKOPEHHE TOUYKU OYJIeT paBHO TaHTE€HI[MATbHOMY?

3. Ha kakoii BBICOTE OT MOBEPXHOCTH 3€MJIM YCKOPEHHE CBOOOIHOTO
IaeHUs JOCTUIaeT BEIUYMHBI 1 M/c??

4. HaiiTu nuHEWHbIE CKOPOCTH JBUXKEHUS IIEHTPOB I1apa, AUCKa U 00pyya,
CKATHUBIINXCS 0€3 CKOJIbKEHNS ¢ HAKIIOHHOM IUIOCKOCTH BEICOTON h = 0,5 M.

5. O6pyu maccoit m = 1 kr, paguyc Kotroporo paBeH R = 60 cM, mpuBs3aH K
BepeBke anuHON ¢ = 40 cMm. BepeBky ¢ oOpyueM BpamiaroT B TOPU30HTAIBHOM
MI0cKOCTU. HaliT MOMEHT nHepuuu oopyua.

IIpuMepHbIe OLIEHOYHBbIE MATEPHUAJIBI /IJIsl IPOMEKYTOYHOM aTTeCTANUM:

IIpumepHbIii IepeYyeHb BOMPOCOB /JIsl 324eTa ¢ OLeHKOI

1. 3akoH coxpaHeHus IEKTPUUECKOro 3apsna. 3akoH KynoHa.
2. Dnextpoctarnueckoe mojie. HampsskeHHOCTh M TOTEHIHMAN JJIEKTPOCTa-
TUYECKOTO TOJIA.



3.
4.

[IpuHIMIT CynepnO3UIMU AIEKTPUUECKUX TTOJIEH.
Teopema Il'aycca st 3IEKTPOCTATUYECKOIO TOJISI B BakyymMe H €€

IIPUMEHEHUE K MPOCTENUIINM 3a4a49aM.

S.
6.

Hupkyssuus BEKTOpa HANPSYKEHHOCTH JIEKTPUYECKOTO MOJIS.
Tunel gudnekTpukoB. [lomgpuzanus AuUAIEKTPUKOB. [lOIAPU30BaHHOCTH

AUDJICKTPHUKOB WM HAIIPSAKCHHOCTD I10JIA B IUDJICKTPHKE.

7.
8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21,
23.

24
OJIA.

25

26

[IpOBOAHUKH B IEKTPUUYECKOM MOJIE.

DHeprus CUCTEMBI 3apSI0B.

DnekTpuueckas eMKocTb. KoHaeHcaTopsbl.

DHeprus 3apsiKEHHOT0 KOHAEHCATopa.

OObeMHas TNIOTHOCTH SHEPTUH JIEKTPUUECKOTO TTOJIS.
OnekTpruueckuit Tok. Cuia U MI0THOCTh TOKA.

3akoH Oma. ConpoTUBIIEHUE TPOBOIHUKOB.

DneMeHTapHas KJlacCUuecKas TeOpHs SJIEKTPOINPOBOJHOCTH METAIIIOB.
BbIBOJT OCHOBHBIX 3aKOHOB AJIEKTPUUYECKOTO TOKA.

Pabota u MmontHocTh ToKa. 3akoH [[xoyins u Jlenia.

CtopoHHUE CUJIBI. DJIEKTPOABIKYIIAS CUJIA U HAMPSDIKEHUE.

[TpaBwia Kupxroda nsis pa3BeTBICHHBIX IETICH.

MONIHOCTh B LIETIH MOCTOSHHOTO TOKA.

PaGota Bbixona anekTpoHa. TepModIeKTpOHHAS SMHUCCHSL.

Tok B razax. Tumbl ra3oBOro paspsua.

MarHuTtHOE MOJI€ U €ro XapaKTePUCTHKHU.

. 3akon buo-Caapa-Jlamiaca u ero mpuMEeHEHUE K pPacyeTy MarHUTHOTO

. 3akoH Amrnepa. BzauMonencTeue napajuiesIbHbIX TOKOB.
. MarauTHOe moJsie ABMXKYyIerocs 3apsnaa. JlelicTBUE MarHUTHOTO MOJIA Ha

JBYOKYILLIMHCS 3apsl.

27
28
29
30
31

ITIO0JIC.

32

. JIBmKeHne 3apsHKEHHBIX YaCTHI] B MATHUTHOM ITOJIE.

. Db dext Xomna.

. [lupKymsiiust BEKTOpa MAarHUTHON MHTYKITUH.

. MarHATHOE T0JIe COJICHOM 1A U TOPOU/IA.

. PaboTa mo mepemeneHno MPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM

. SIBlieHME ANEKTPOMArHUTHOM MHAYKIUU. 3akoH Dapajes U ero BbIBOJ U3

3dKOHAa COXPAaHCHUA SHCPIUH.

33.
34.
35.
36.
37.
38.
39.
40.
41.

Bpamenue pamku ¢ TOKOM B MAarHUTHOM TIOJIE.

NHnykTuBHOCTH KOHTYpa. CaMOMHAYKIHS.

OKCTpPaTOKU 3aMbIKaHUS U PA3MBIKAHUS.

B3anmuas uanykmums. TpaHchopmaTopsi.

DHeprusi MarHUTHOTO TOJISL.

MarHuTHbIE MOMEHTBI AJIEKTPOHOB U aTOMOB. /[na - 1 mapaMarHeTukKu.
HamaranyeHHoCTh. MaruuTHOE I10JI€ B BEILLIECTBE.

deppomarseTuku 1 ux csouctsa. Iletns rucrepesuca.

ITonHas cucrema ypaBHeHH Makcseinia [Uis 2JIEKTPOMarHUTHOTO I10JIA.



IIpuMepHBIN NepeYeHb BONMPOCOB JJIS IK3aMeHa

1. OcHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETUYECKON TEOpPHH HACAIBHOIO
rasa.
Pacnipenenenne MakcBeuia o CKOpOCTSM.
Pacnipenenenune bonplimana 1o sHEPTUsM.
Jnuna cBoGoaHOTO TIpobera.
Teopema o paBHOpacHpeieIeHUsI SHEPTUU IO CTETICHSIM CBOOO/IBI.
[lepBoe HauaIO TEPMOAUHAMUKH.
PaGota rasa.
TermoeMKoCTb.
[TpumeHeHre nepBoro Hauajga TEPMOJIMHAMUKU K U30IPOLIECCaM.

10 AnunabaTHBIA U MOJMTPONMUYECKUI MPOoIIeCC.

11. Bropoe Hawasio TepmoauHaMuku. llukn Kapno u ero KILJ. pusa
UJEaJIbHOIO ra3a.

12. YpaBuenus Ban-nep-Baanbca.

13. DkcrniepUMeHTAbHBIE 3aKOHBI U3TyUYeHUS a0COIFOTHO YEPHOTO Tea.

14. 3akon Credana-bonbimana.

15. 3akon Kupxroda.

16. 3akons! Buna.

17. Pactipenenenue sHepruu B CIEKTpe abCOMOTHO uepHoro tena. dopmyna
[Lnanka.

18. ®oToadheKT u ero 3aKOHHI.

19. laBnenue ceeta. OnbiT JIeOenena.

20. D¢ dexr Komnrona. KomnToHOBCKAas JyiHA BOJIHBI.

21. Tlonsitue o @QoTOHaAX — KBaHTaX »dJIEKTPOMAarHUTHOro moisd. Ux
XapaKTEPUCTHUKHU.

22. Teopus ctpoenus aroma. Mojens TomcoHa.

23. [Inanerapuas mojenb atroma bopa — Pezepdopna.

24. Tloctynatel bopa. 3aBUcHUMOCTb pajnyca OpOUTHI OT TJIABHOTO KBAHTOBOIO
qHClIa.

25. Teopuss bopa. 3aBUCUMOCTH MOJHON HEPrUU OT TJIABHOTO KBaHTOBOTO
qucia.

26. Jlmuna BosHbI Ae bpoiinsa. KopmyckyispHO-BOTHOBOM Tyann3M

27. BonmnoBasi (QyHKIMST B KBAaHTOBOW MEXaHHKE U €€ CTAaTUCTHUECKOe
TOJIKOBaHUE.

28. BomnoBas QpyHkIws 1 onbIT FOHTa ¢ 3IeKTpoHaMH.

29. Yactuia B OeckoHe4yHO TayOoKkoi moTeHnuanbHoi sime. [locTanoBka
3agauyun. YpasHenue lllpenunrepa.

30. Yactumia B OeckoHEYHO TIyOOKON TOTEHIHMAIbHON sMe. BomHOBas
byHKIHS.

31. Yactuma B OeCKOHEYHO TIyOOKOW MOTeHIuadbHOU sMe. KBaHTOBaHme
SHEPTUH.

32. HepensTuBUCTCKAsi TEOPHS aTOMa BOJOPOJa B KBAHTOBOW MEXaHUKE.
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33. Crpoenue siapa atroma. [I[poTOHBI U HEUTPOHBI.
34. Dueprus cBs3u B Aape. Ee 3aBUCUMOCTD OT aTOMHOT'O HOMepa.
35. Ctpoenue siapa aToma. SaepHbIe CHITHL.
36. JIBe BO3MOXKHOCTH ITOTYUYEHHUS SHEPTUH TIPH PACIIaIe SIEP.
37. EcTecTBEeHHas1 paiMOAKTUBHOCTb.

38. Anepubie peakiumu.

39. 3aKoH paJIMOaKTUBHOIO pacraja.

40. Anbda-, 6eta- pacnaa. ['aMmma-u3aydeHue.

41. 3aKOHBI COXpAHEHHUS MPU AJICPHBIX PEAKITUSX.

42. ®du3ndecKue OCHOBHI SJEPHOTO PEAKTOPA.

6.2 Illkana oueHWBaHHUsI Pe3yJbTATOB MPOMEKYTOUYHOH aTTeCTAIUM H
KpUTEPHUHU BbHICTABJIEHUS OLIEHOK

dopma
KOHTPOJIS

IMToxazarenu
OLICHUBAHUS

Kpurepun BeICTaBIEHUS OLIECHOK

Ixaxa onieHUBaHUA

3a4eT ¢
OLICHKOI/
JK3aMEH

MpaBUJIBHOCTH U
II0JIHOTa OTBETA

JaH TpPaBWIbHBIM, IMOJHBIA OTBET Ha
MOCTaBJICHHBIM  BOMNpPOC,  TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU MO
JUCLIUIUIMHE, JTOKA3aTEeIbHO PACKPBITHI
OCHOBHBIC  IIOJIOKEHHUSI  BOIIPOCOB;
MOTYT OBITh JOMYIICHBI HEIOYETHI,
WCIIPABJIICHHBIE  CaMOCTOATEIBHO B
IIpoIIeCcCe OTBETA.

OTJINYHO

JaH MPaBUIbHBIMH, HEJI0OCTAaTOYHO
MOJNIHEIA OTBET Ha IIOCTABJIICHHBLIN
BOHpOC, IIOKa3aHO YMeHI/Ie BBIACIIUTH
CYIIECTBEHHbIE W HECYIICCTBEHHBIC
HpI/I3HaKI/I, HpI/I‘-II/IHHO-CJIeI[CTBCHHBIe
CBSI3W; MOTYT  OBITh  JOMYIIEHBI
HEOO0YCTHI, I/ICHpaBHeHHLIG C IIOMOIIIBO
MIPETO0/1aBaTeIs.

XOPpOIIIO

JlaH HEJOCTaTOYHO IPaBUIBHBIA U
IIOJIHBIN OTBET; JIOTHKa u
IIOCJIEI0BATEIIbHOCTD U3JI0KEHUS
UMEIOT  HapylleHHs; B  OTBETE
OTCYTCTBYIOT BBIBOJIBI.

YAOBJICTBOPHUTCIBLHO

OTBET NPECTABIISAET coboit
pa3po3HeHHbIE 3HAHUS c
CYIICCTBEHHBIMH  OIIMOKaMH  TIO
BOTIPOCY; HPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh
U3J0KEHUSA;  JIOTIOJIHUTENbHBIE U
YTOYHSIIOLINE BOMPOCH HE MPHUBOIAT K
KOPPEKIMH OTBETA HA BOMPOC.

HEYAOBJICTBOPUTCIBHO

7. PecypcHoe obecnieuyeHne IUCIUATIIHHBI

7.1. JIu1ieH3HOHHOE ¥ CBOOOTHO PACIIPOCTPAHsIeMO€e MPOrPpaMMHOe

o0ecmeuyenue




[lepedyenp IUIEH3MOHHOTO W CBOOOTHO PaCIpPOCTPAHSEMOTO MPOTPAMMHOTO
oOecreueHus:

1. MoiitOpuc O6pazoBanue [[10-41B-124] - TlonHBIA  KOMIUIEKT
PEIAKTOPOB  TEKCTOBBIX JIOKYMEHTOB W  JJICKTPOHHBIX TaOJHMIl, a TaKKe
WHCTPYMEHTapuii Juisi paboTel ¢ rpadudeckuMu mnpe3eHTanusMu [CBoOOIHO
pacnpoctpansiemoe. Homep B EmuHOM peecTpe pOCCHHCKHX TMpOTpamMM s
AJIEKTPOHHBIX BHIYMCINTEIBHBIX MAIIKH 1 0a3 JaHHBIX - 4557]

2. Astra Linux Common Edition pemu3 Open [[10-25B-603] -
OnepannonHas cucrema o6Omiero HaszHaueHus "Astra Linux Common Edition"
[Kommepueckass (Full Package Product). Homep B EnmmHom peectpe poccuiickux
IPOTrpaMM JIJIsl JJICKTPOHHBIX BEIYUCIUTEIILHBIX MAIIMH U 0a3 TaHHBIX - 4433]

7.2. IlpodeccuoHaibHbIe 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE
CHCTEMBI

HudpopmannonHas crpaBouHas cuctema — CepBep OpraHoB IOCyIapCTBEHHOU
BJIACTHU Poccuiickoit deneparnuu http://poccus.pd/ (cBOOOIHBIN
JI0CTyM);podecCHOHaIbHbIC  0a3bl JAaHHBIX — [lopTalml OTKPBITBIX JaHHBIX
Poccuiickoit Deneparuu https://data.gov.ru/ (cBoboaHbIi mocTyIl); (heaepaabHbIi
noptasn «Poccuiickoe oOpa3oBanue» http://www.edu.ru (cBoOGOIHBIH JOCTYI);
cUCTeMa O(HIIMAILHOTO OIyOJIMKOBAHUS TPABOBBIX AKTOB B 3JICKTPOHHOM BHJIC
http://publication.pravo.gov.ru/  (cBoOGomHBI  HOCTYI); (eaepadbHbId  IMOPTA
«CoBepIIeHCTBOBaHHE roCyJapCTBEHHOTO YIIPABJICHH https://ar.gov.ru
(cBOOOIHBIN JOCTYM).

7.3. JIutepatypa

OcHoBHas JuTEpaTypa:

1. Ckpeb6oB B. H. Kypc obmeit ¢usuku: yuedbnoe nocodue: [rpud MUC,
rpud Mun. o6p]. T. 1. Mexannka / B. H. Ckpe6os, A. 1. TpyOounko; mo o011 pe.
B. C. ApramonoB; MUC Poccun. - CII6.: CII6Y I'TIC MYC Poccun, 2015. Pexum
nocrymna: http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-
e5¢c5511c0ab5

2. CkpeboB B. H. Kypc obmeit ¢pusuku: yuedHoe nocodue: [rpudp MUC,
rpud Mun. o6p]. T. 2. DnekrpuuectBo u marnetusm / B. H. Ckpebos, A. W.
Tpy6unko ; mox obmr. pen., B. C. Apramonos; MUC Poccuu. - CII6.: CII6Y I'TIC
MUcC Poccun, 2011. Pexum JOCTyIIa:
http://elib.igps.ru/?97 &type=card&cid=ALSFR-d90bebch-b943-42f0-968a-
6525caf6abf5

3. Ckpeb6oB B. H. Kypc o6mieit pusuku: yuedHoe nocodue : [rpud MuH.
o0p]. T. 3. Konebanus u Bonnsl. Ontuka / B. H. CkpeboB, A. U. Tpyouinko; nox
o6bm. pexa., B. C. ApramonoB; MUYC Poccuu. - CII6. : CII6Y I'TIC MUC Poccun,
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2015. Pexum pocrtyma: http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-
fh53-4f9a-9113-54e604f815ae

JlonoiHuTEIbHAS JIUTEPATYypa:

1.  Tpodumosa T. U. Kypc dusuku: yueOnoe mocodue: [rpud Mun. oop.] /
T. U. Tpodumosa. - 17-e uzna., crep. - M. : Akagemusi, 2008

2. MakapoBa T.A., Mensenera JI.B., Tpyowiko A.N. ®usuka.
®duznyeckre OCHOBBI MEXaHUKHU. Y4eOHOe mocodue Ak CaMOCTOATENbHON paboThI U
CaMOKOHTpOJIsi 3HaHu# oOyuatomuxcs.— Cn6.: CIIoY I'TIC MUC Poccun, 2019.
Peorcum  oocmyna: http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-
4636-a181-0011d91fel1f8&remote=false

3. Hanwmnos 1.JI., Eroposa H.U., Hekpacos A.C., Tpyouiko A.W. ®usuka.
Mexanuka. PykoBoacTBo k nabopaTopHO-TipakTHueckuM 3ausatusiM.— Cnb.: CII6Y
I'TIC MUC Poccun, 2019. Peorcum docmyna:
http://elib.igps.ru/?16&type=card&cid=ALSFR-80a16b61-11a0-4daa-87b1-
6d674e8c8b94&remote=false

4, Mensenesa JI.B., Tpyounko A.M. ®uszuka. DinekTpocTaTuka: yyeOHOe
nocoOue Juisi caMOCTOATEIbHON pabOThl U CAMOKOHTPOJISI 3HAHUNM O0Yy4YaroImuXCcs.—
Cu0.: CIIoY [TIC MUC Poccumn, 2019. Pesrcum oocmyna:
http://elib.igps.ru/?23&type=card&cid=ALSFR-elcbdel6-0cf8-477a-848f-
5677e822e7da&remote=false

5. HNanunoB W.JI., Menasenesa JI.B.,, Uymauenko A.A. ®usuka.
OnekTprudecTBO. PyKOBOACTBO K JabopaTOpHO-TpaKTHYECKUM 3aHATHSIM.— Cro.:
CIloy I'TIC MUC Poccuwn, 2014. Peoicum docmyna:
http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-
97e181ebac68&remote=false

6. Mensenesa  JI.B., Tpybunko A.M. ®usuka. IlocTtosHHbIMA
AJIEKTPUUYECKUN TOK: y4yeOHOe mocoOue Uil CaMOCTOSITeIbHONM paboThl U
CaMOKOHTpoJIsl 3HaHuii oOyuaronuxcs.— Cn6b.: CII6Y I'TIC MUC Poccun, 2021.
Pesicum oocmyna: http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-
4490-9124-1ed38fd69557 &remote=false

1. Hanunos N.JI., Measenesa JI.B., HekpacoB A.C. ®uszuka. MarueTusm.
PykoBoacTBo k maboparopHo-npaktrueckum 3aHsaTusM.— Cn6.: CIIoY I'TIC MUC
Poccun, 2015. Peowcum oocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false

8. Mensenesa JI.B., Tpyounko A.1. ®usnka. Maraetusm B TeXHOCHEPHOU
0e30macHOCTU: y4yeOHOe MOcoOMe JUIsl CaMOCTOATENbHON pabOThl U CaMOKOHTPOJIS
3Hanuil oOyvaronmxcs.— Cn6.: CII6Y I'TIC MYC Poccun, 2024. Pescum docmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42f8-8ble-
c4b942960d45&remote=false

9. HNanuno W.JI., Kapramosa A.Il., Munkun [[.A., Tpybunko A..
®uszuka. Konebanus u BoJHBL. PyKoOBOACTBO K J1a00OpaTOPHO-TIPAKTUYECKUM
3anstusamM.— Cn6.: CII6Y TITIC MYC Poccuu, 2015. Pexwcum oocmyna:
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http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-476-ba0f-
98a296c85383&remote=false

10. HamwmmoB W.JI.,, EropoBa H.W., Kapramora A.Il., Tpyomako A.W.
®uzuka. BonHoBas ontuka. PykoBoacTBO K 1a00OpaTOPHO-IPAKTUYECKUM
asitTuaM.— Cn6.: CII6Y TITIC MYC Poccuu, 2016. Pexucum oocmyna:
http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-
f9b239fb00d8&remote=false

11. Eropora H.U., Kapramosa A.Il. ®u3uka. BonHoBas onTtuka: ydeOHOe
nocoOue Jyuisi cCaMOCTOATEIbHON PabOThl U CAMOKOHTPOJISI 3HAHUNM O0Yy4YarOImUXCs.—
Cnb.: CIloy I'TIC MUC Poccumn, 2022. Pesrcum oocmyna:
http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-
2f19995fda2e&remote=false

12. Eropoa H.M., Kapramosa A.Il. ®usuka. KpanToBas omnrtuka:
PYKOBOJICTBO K JlabopaTopHO-nipakTudeckuM 3anatusim.— Cno6.: CIIoY I'TIC MUC
Poccun, 2022. Pescum oocmyna: http://elib.igps.ru/?13&type=card&cid=ALSFR-
7ebc4268-5265-4ffa-a923-40851609210c&remote=false

8.4. MaTepuaibHO-TeXHUYECKOE o0ecrieyeHue

Jliis mpoBenieHrs u oOecreueHus 3aHATUI UCTIOIb3YIOTCS TTIOMEIIEHUSI, KOTOPhIE
MPEICTABIAIOT CO00 yueOHbIC ayAUTOPUU IS TMPOBEACHHS YUYEOHBIX 3aHATHIA,
MPETYCMOTPEHHBIX MPOTPAMMOMN CIIEIIMATUTETa, OCHAIEHHBIX O0OpPYJIOBaHUEM W
TEXHUYECKUMHU CPEJICTBAMH OOY4YEHUS: aBTOMATU3MPOBAHHOE padouee MECTo
npenojaBatrenisi, MapKepHas (MenoBasi) J0CKa, MYJbTUMEIUUHBIA MPOEKTOP,
MI0CaIOYHBIE MECTa 00YUYaIOITIXCS.

JlabGopaTopHble 3aHATHS Ha TIEPBOM M BTOPOM Kypcax oOydeHus (2-4 cemecTpbl)
IPOBOJAAT B TIOMEIUICHUH HATypHOU jaboparopun Kadeapsl, MpeaHa3HAUCHHOW IS
OKCIIEPUMEHTAIBHBIX  HUCCIENOBaHWM 1O  pasfenaM  «Dusudeckre OCHOBBI
MEXaHUKW»,  «DleKkTpuuectBo», «Marnetusm» U «BonHoBas  omTHKay.
JlaGoparopubie paboThl Ha 3 Kypce oOydeHus (5 cemecTp) HMpOBOJAT B Yy4eOHO-
HAy4YHOH nabopaTopuu HAHOTEXHOJIOT U, npeaHa3HaYeHHOU TUTSt
OKCIIEPUMEHTAIBHBIX UCCIENOBaHUM 10 pazaenaM «OCHOBBI MOJEKYJISIPHON (DU3UKU
U TepMoauHaMUKN» U «KBaHTOBast Pu3nkay.

Jns  mpoBeneHusi J1abOpaTOpHBIX  pabOT  HUCHoOJB3yeTcss  Jj1aboparopus
BEIYHCIIATEIILHON TEXHUKH

[lomemenuss A CaMOCTOSTENbHOM pabOThl  OOYYarOIIMXCS OCHAILEHBI
KOMITBIOTEPHON TEXHUKOW C BO3MOXXHOCTHIO TOAKIIOYCHHS K ceTH «MHTepHeT» u
obecrieueHUEM JIOCTyNa K AJIEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEIBLHON Cpejie
YHUBEPCUTETA.

ABTOPBI: JOKTOP MEAaroruueckux Hayk, npodeccop Measenesa JI.B., k.¢-m.
HayK, noueHT Tpyounko A.U., k.¢-M. Hayk, nouent Eroposa H.!.


http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-98a296c85383&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-98a296c85383&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-f9b239fb00d8&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-f9b239fb00d8&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-2f19995fda2e&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-2f19995fda2e&remote=false
http://elib.igps.ru/?13&type=card&cid=ALSFR-7ebc4268-5265-4ffa-a923-40851609210c&remote=false
http://elib.igps.ru/?13&type=card&cid=ALSFR-7ebc4268-5265-4ffa-a923-40851609210c&remote=false

