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1. I_le.]'ll/l H 3aaa9u JHCHOUIIINHbI

Iean ocBOeHUA TMCHUILUIMHBI « DU3UKA»:

e oBIajicHNEe (DyHITaMEHTaIbHBIMU 3HAHUSMU U €CTECTBEHHOHAYYHBIMU METOIaMH
pemieHusl 3a7ad Ha OCHOBE KPUTHUECKOTO aHaJM3a CBOWCTB CHCTEM pPa3IMIHOU
TIPUPOJIBI;

® OBJIQJICHNE  HABBIKAMH  TEOPETHKO-3KCIICPUMEHTAIBHOTO  HCCIICIOBAHMS
HATYPHBIX W BUPTYaJbHBIX MOJENCH (PU3NYECKUX SBJICHUH B MPOIECCE KOMaHIHOW
paboThI;

® OBJIAJICHUC 3HAHUSAMH (U3UYECKUX TPHHIMIIOB pabOTHl W COBPEMCHHBIC
TEHJICHIIMU Pa3BUTHS HM3MEPUTEIBHON TEXHWKH, WCIOIB3yeMOH TMpH pEHICHUN
NPUKJIATHBIX 33mad  obOecriedeHuss O€30MacHBIX YCIOBHHA Tpyna, TOXKApHOH U
IKOJIOTUYECKON OE30TTaCHOCTH.

Hepeqenb KOMHeTeHHHﬁ, ([)opanyeMblx B npomecce N3ydeHusl TMCIUIIJINHBI

Komnerenunn Copepxanue
YK-1 Cnoco0eH OCYIIECTBISATh KPUTUYECKUN aHAIM3 MPOOJIEMHBIX CHUTyallMd Ha
OCHOBE CHCTEMHOTO TOJIX0/1a, BEIPA0aThIBaTh CTPATETUIO ACHCTBHUMA
OIIK-3 Cnoco0eH pemiaTh TpHUKIAJHbIE 3a7add B 001acTH OOECIEUeHHS TMOXapHOU

0€30IaCHOCTH, OXPaHbI OKPY)KAIOIIEH CpeAbl M JKOJIOTUYECKOW 0e30MacHOCTH
WCIOJIB3YsI TEOPUIO0 U METO/IbI (DYHJaMEHTAIbHBIX HAYK

OIIK-4 CrnocobeH y4UTHIBaTb COBPEMEHHBIC TEHJACHIMM pPAa3BUTUS TEXHUKU U
TEXHOJOTHH B 00JacTIX TeXHOCHEpPHOH OE30MacHOCTH, OXpPaHBl TPYA,
HSMGPHTGHBHOﬁ U BBIYUCIUTEILHON TCXHUKHU, I/IH(i)OpMaLII/IOHHBIX TEXHOJIOTUI
IpPU PEIIEHUU THUIOBBIX 33/a4 B OOJIaCTU MPOQPECCUOHATHLHOU AESITENLHOCTH,
CBSI3aHHOM ¢ o0ecriedeHueM Oe30MacHbIX YCIOBUW M OXPaHbl TPy/Ja, MOKAPHOU
0€30MacHOCTH, 3aITUTON OKPY>KAIOIIECH CPEIbI

3agauu JMCHUILVINHBI «DU3HKAY:

e hopMupoBaHHME OCHOBOMOJIArAIOIIUX MpeAcTaBiIeHUH O GyHAAMEHTAIBHOM
CTPOCHUHM MaTepu M (HU3MUECKUX MPUHLUNAX COBPEMEHHOUN €CTEeCTBEHHOHAYYHOMH
KapTUHBI MUPA;

® NIepCOHU(UIIMPOBAHHOE PA3BUTHE CHUCTEMHOTO MBIIIJICHUS, ITO3HABATEILHOU
aKTUBHOCTH, caMOopedIeKCUN U MOTUBAIIUU TTPOGECCHOHATBHOTO POCTa;

® IOHUMAHWE OCHOBHBIX 3aKOHOB (DU3WKM U TPAHUI] HX MPUMEHUMOCTH;
byHIaMeHTaIbHBIX (U3HMUECKUX KOHCTAHT; (PyHIaMEHTaIbHbIX (PU3UUYECKUX OIBITOB
U WX PpOIUM B PEIICHUU TMPUKIATHBIX 3a1ad oOecredyeHus TeXHOCPEepHOH
0e30MacHOCTH;

e (hopmupoBaHUE MPENCTABICHUN O 3HaYCHUU (DUBNUECKUX TCOPUM IJIS PEIICHUS
COBPEMEHHBIX U  TIEPCIEKTUBHBIX  TEXHOJIOTHYECKUX  3a1a4  oOecredeHus
0€30MacHOCTH YeJIOBEKa, MOXKAPHOU U SKOJIOTHYECKOM 0€30M1acHOCTH.

2. [lepevyenpb mIaHMPYEeMbIX Pe3yJbTATOB 00y4eHHs] UCUMILINHBI « DU3NKaY,




COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS 00pa3oBaTel1bLHOI
NpPOrpaMmbl

I/IHIII/IKaTOPBI JOCTHKCHUHA KOMIICTCHIIUU

Ilnanupyembie pe3yabTaThbl 00yUeHUs MO

AMCIUILIMHE
YK-1.1. Brnanmeer mnpunnunamu cbopa, otbopa u | 3HaeT
00001meHus UHOPMALUMK, METOAMKA CHCTEMHOTO (yHIaMeHTalbHbIE  3aKOHBl  NPUPOABI,  T'PaHHIb]
TOAX0a [UIsl PEIICHHUs! IPOpECCHOHANBHBIX 3a/a4 MPUMEHUMOCTH (M3UYCCKUX TEOPUI; CBOIICTBA CHUCTEM
Ppa3Iu4HON IIPUPOJBI (MexaHMYeCKHE,
3NIEKTPOMAarHUTHBIEC, KBAHTOBOMEXaHUUECKHE)
Ymeer
BBIICNIATE  (DYyHOAMEHTAIBHOE  SAPO  TEXHUUYECKOTO

3HAaHUS W WCIOJB30BaTh (PyHAAMEHTAIEHOE 3HAHWEC B
Ka4eCTBE OPUECHTUPOBOYHON OCHOBBI PEIICHUS 3a/1a4 B
00acTi NoKapHOi 0€30MaCHOCTH.

YK-1.2. Criocoben aHAIM3UPOBATH u
CHCTEMaTH3UPOBATh Pa3sHOPOIHbBIC JIaHHBIE,
olleHUBaTh  A((GEKTUBHOCTh TPOIEAYp  aHaIHM3a

MpoOJIeM ¥ MPUHSTHS PEHICHUH B TPOheCCHOHATLHOM
JIeSITeTBHOCTH

3Haer:

OCHOBBl TEOPUM IOTPEUIHOCTEH; MNPUHLMIBI U
ANTOPUTMBI BepUPHUKAIMY PA3HOPOIHBIX JTAHHBIX

Ymeer

OCYIIECTBIISATHh TIOMCK ONTUMAJILHOTO pEIIeHHus B
MPOONIEMHON CHUTYyalldd M TPEICTAaBIATh PE3yIbTaThl
MPAKTHIECKOW  JIEITENIFHOCTA B yCTAaHOBJICHHOU

dhopme

VYK-1.3. Bnageer HaBbIKAMH HAydHOTO TIOHMCKA H
MpaKkTUUeCKol  paboTel ¢ WHGPOPMAIMOHHBIMU
UCTOYHHUKAMH, METOJJAMHU TIPUHATHS PEIICHUI

3Haer:

METOJbI HAYYHOTO U €CTCCTBCHHOHAYYHOTO MMO3HAHUA;

Ymeer

OCYIIECTBIISAITH HAyYHOTO TIOMCKa WH(pOpMaIuu B
mpoliecce peIieHus MPaKTHYSCKUX 3a1ad padboTarh ¢
HOPMAaTHBHOM M CTIPABOYHOM JTUTEPATYPOH

Ymeer

OcymecTBIATh camopedIeKCHIo COOCTBEHHBIX
JICICTBUH U YIIPABJISATH BPEMEHEM
OIIK-3.1. 3Haer OCHOBBI BBICIICH MareMaTHKH, | 3HAeT

(U3KKY, XUMHH, 3JICKTPOTEXHUKH, BBIUMCIHTEIHLHONU
TEXHUKHU U TPOTPAMMHPOBAHUS

Q)YHHaMCHTaJ'ILHBIe NOHATHA U 3aKOHBI IIPUPOAbL

Ymeer
Ucnonp3oBars TTOHS THIHBINA ammapar u
(dyHIaMEHTATBHBIE 3aKOHBI B KaueCTBE CpPEICTB

pelleHHsT MPUKITAIHBIX 3a/1ad B 00MacTH 00CCIIeUeHHUsI
TIOYKApPHOH U IKOJIOTHYECKOHN 0€30MacHOCTH

OIIK-3.2. Ymeer peniarh CTaHJAPTHBIE
npoeCCHOHANBHBIE  3aMa4d C  NPUMCHCHHEM
€CTECTBCHHOHAyYHbIX W (DyHIAMEHTAIbHBIX HayK,
00TIenH)KEHEPHBIX 3HAHUI, METOJIOB
MaTeMaTHYeCKOTO aHai3a U MOJICITUPOBAHUS

3Haer

OCHOBEI METOHOIOTHHA HAy4YHOTO [TO3HAHUS
MIPUPOIHBIX SBJICHUH U IIPOIECCOB

Ymeer

TPAaMOTHO HCIIONF30BaTh METONBI MOACITHPOBAHMUS

(1)I/ISI/I‘IGCKI/IX MponecCcoB U SIBJICHUHN B X0o4€ peHICHUA

CTaHJapPTHBIX MPaKTUKO-OPUEHTUPOBAHHBIX u
TEXHUYECKHUX 33129
OIIK-3.3. Bnameer HaBbIKamMu TeOopeTHYECKOro u | 3HaeT
OKCHEPUMEHTAILHOTO HMCCIENO0BAHUS OKPYKAIOMIEH | sMOMpUYeCKre METOIbl  TMO3HaHWS  (M3MEpEHHe,
cpelibl U 00bEKTOB MPOGECCHOHANIBHOM NEITENHOCTH | HAOMIONEHHE, SKCIIEPUMEHT)
Ymeer
IIPOBOJUTh 9KCIEPHUMEHTAIIBHOE HCCIIEIOBaHKE




HAaTYpHBIX ¥ BHPTYaTbHBIX Mojeneld (U3UICCKUX
SIBJICHUH U TTPOIIECCOB

OIIK-4.1. 3HaHuEe COBPEeMEHHBIX MH(POPMAIIMOHHBIX | 3HaAET

TEXHOJOTUH U MPOrPaMMHBIX CPEACTB, B TOM 4YUCIIE | BO3MOKHOCTH COBPEMEHHBIX MPOIPAMMHBIX CPEICTB B
OTEYECTBEHHOIO IPOM3BOACTBA I PEIICHMS 33Jad | pelleHuH y4eOHBIX W TPHUKIATHBIX 3a1ad B 00IacTH
npoecCHOHANBHON  AEATENbHOCTH, CBA3aHHOH C | KyIbkTyphl 0€30IaCHOCTH

obecrieueHneM 0Oe€30MacHBIX YCIOBHM U OXpaHbI | Ymeer

Tpyna, TI0XAPHOH 0e3onacHOCTH, — 3alIUTOH | yCTOTB30BaTh  COBPEMEHHBIE  MH(MOPMAIHOHHEIE
OKPY)KAIOIICH Cpe/Ibl TEXHOJIOTUM M IPOrPaMMHBIE CPEACTBA B PELICHUU
CTAaHJAPTHBIX M NPaKTHUKO-OPHEHTHPOBAHHBIX 33/1a4 B
001aCTH OXKAapHOU U SKOJIOTHYECKOH 0€30IacHOCTU

OIIK-4.2. Ymenue  BHIOMpPaTh  COBPEMCHHBIC | 3HAeT

U3MEPHUTENBHYI0O M BBIYMCIMTEIBHYIO  TEXHHKY, | OCHOBBI TEOPHH MPSIMBIX H KOCBEHHBIX H3MEPEHHMI;
UHQOPMALMOHHbIE TEXHOJIOTMH M IIPOTrPAMMHBIE | IpaBUlla MCIOJNL30BAHUA M (DM3UYECKUE ITPUHIMIIBI
CpeICcTBa,  CpeACTBa  OOECIIEYEHHUs]  IOXAPHOM | pabOTHI K3MEPHUTEIBHOM TEXHUKH;

0e30MmacHOCTH 00BEKTOB M OITOBEILCHMS JIFOICH, B TOM | Ymeer

quCie OTEHECTBCHHOIO MPOU3BOACTBA VI PCIICHUA | [paMOTHO HCIOIB30BATh M3MEPUTEIBHYIO TEXHUKY

THUIIOBLIX 3a1a4 HpO(l)CCCPIOHﬁHLHOFI JACATCIIBHOCTU JUIST pelIeHNs] MPaKTUKO-OPUEHTHPOBAHHBIX 3a4a4d U
MIPE/ICTABIIATh PE3YNbTaThl M3MEPeHMH (H3HMUECKHX
BEJINUUH

OIIK-4.3. CnocobHOCTh MOJEIMPOBaTh | 3HAeT

OpTaHM3allOHHBIE, TAKTHYECKUE, TEXHOJIOIMYECKHUE, | OCHOBBI TEOPHH MOJOOUS U MOJEITHPOBAHMS;
TEXHUUYECKUE TMPOLECCHl U CHCTEMBI C LEIbI0
ONTUMH3AIUN CUCTEMBI O0ECHEUEeHHUs] IOXKapHOi
Oe3omacHOCTH B paMKax  HpodecCHOHATBHOM
JESITENbHOCTH Al  peLeHHs 3aJad  IMOXKapHOH
0e301acHOCTH, B TOM YHCIE C IPUMEHEHHUEM CPEIICTB
ABTOMATH3MPOBAHHOTO TPOEKTUPOBAHMS

Ymeer

OCYIIECTBJIATH AHAJIUTUYCCKOC MOJICIINPOBAHUEC
TEXHUYCCKHUX IIpOLECCOB, IIPOBOINTH aHaJIn3
(GU3MUECKUX MOJENeH TEXHHYCCKUX IMPOIEeCCOB U
OIIPEACIIATh I'PAHUIBI X ITIPUMECHUMOCTHU

3. MecTO AMCUHMILIMHBI B CTPYKTYpPe OCHOBHOI npodeccuoHaJIbHOI
o0pa3oBare/bLHOI NPOrpaMMbl

JluciurimHa OTHOCUTCS K 00s3aTeIbHON YacTH OCHOBHOM MpodeCCHOHATBHOM
o0pa3oBarelbHONM MpOrpaMMBbl  creruanuTera 1o crnenmaidbHocTtH  20.05.01
«IToxapHast 6e30MMacHOCThY», HapaBIEHHOCTh (Tpoduis) «IloxapoTyieHuey.

4. CTtpykTypa H coneps;kaHue JMCIHIINHbI

4.1 PacnipenesieHHe TPYA0eMKOCTH YUeOHOI JUCHUILVIMHBI 110 BUIAaM padoT

1o cemecrpam u ¢popmam 00y4eHuUs
O6uiasgs TPyaOEMKOCTh IUCIMILIMHBI COCTABIAeT 9 3a4eTHBIX eauHul, 324
yaca.
AJis 04HOI GopMBbI 00y4eHUsA

TpynoeMKoCTh
. o
Buxt yebHoH paboTer 3.e. Jac. ceMecTpam

2 3 4 5
OOmmast TpyI0eMKOCTh AWCIMIUIMHBI 10 9 394 79 108 79 7
y4eOHOMY TUIaHY
KoHTakTHas paboTa, B TOM YHCIIE: 162 38 46 42 36
AyIMTOPHBbIE 3aHATHUS 160 38 46 42 34




TpynoeMKoCTh
Bugt yebroH paboTet 3.e. Jac. CGM;I(;paM

2 3 4 5
Jlexuuu (JI) 60 14 18 16 12
[IpakTuueckue 3anstus (I113) 32 16 4 8 4
Jlaboparopusie padoTsr (JIP) 68 8 24 18 18
KOHCYJIbTALIH NI€pel IK3aMEHOM 2 2
CamocrositeibHas padora (CPC) 126 34 62 30
B TOM YHCIIE!
3ader ¢ OEeHKOM + +
JK3aMeH 36 36

JJI 3204HOM opMBbI 00ydeHust
TpynoeMkocTh
. o
Bun yuebHoit paboThl se | wac. e
1 2

OO0mast TpyIOEMKOCTh JUCIUIUIMHBI 10 9 324 79 252
y4eOHOMY TUIaHY
KonTtaktHas pabora, B TOM 4HCIIe: 30 4 26
AyINTOpPHBbIE 3aHATHUS 28 4 24
Jlexumn (JT) 8 4 4
[Ipaktrueckue 3anstus (113) 10 10
Jlaboparopusie padoTs (JIP) 10 10
KOHCYJIbTAIIH NIEpeT IK3aMEHOM 2 2
CamocrositenbHas padora (CPC) 285 68 217
B TOM YHCIIE!
JK3aMeH 9 9

4.2. TemaTu4yecKuii mIaH, CTPYKTYPHPOBAHHBIN M0 TeMaM (pa3aeiaam) ¢
YKa3aHHeM OTBEIEHHOI0 HA HUX KOJIMYEeCTBA aKaJeMHUYeCKUX YaCOB 1

BH/I0B Y4eOHBIX 3aHATHIA.

1JIs 04HOi GopMBbI 00yUeHUs

Ne KoanuyecTBO 4acoB mo
n/n BUAAM 3aHATHA = EE
g v w Er v é
: i E % Es
HanmeHoBanme = = S = == | 3 & £5
o = S = g2 |5 = g
TeM e = = S5 | & = S
:D & = R ® S Q S SR ="
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1 2 3 4 5 6 7 8
1 Tema Nel «Kunemaruka 14 4 10
JIBIDKEHUS TEID)




5 Tema Ne2 «/luHaMuKa JBUKCHUS 20 4 2 4 10
TEI. ..
3 Tema Ne3 «PabGora, MOIIHOCTb, 8 4 4
DHEPTUIY. ..
Tema Neq «MexaHHKa 2 2 4 4
4 | nBwxymmxcs — okuakocted  w| 12
ra3oB»
Tema Ne5 «M3mepenus 12 6
5 18
(U3NUECKHUX BEIMIHHY
6 | Tema N6 «Omekrpocrarukay 32 6 6 20
7 Tema Ne7 «[TocTostHHBII 18 2 6 10
AIIEKTPUICCKUHN TOK)
g | Tema Ne8 «MarnutHoe nosne» 34 8 6 20
9 Tema Ne9 «Crarnueckoe 24 2 4 6 12
MarHMTHOE TI0JIC B BEIICCTBE
10 |3auer c ouenkoii + +
11 | Tema Nel0 «Konebanus» 6 4 2
12 Tema  Nell § «[TepemeHHbII 12 6 6
AIIEKTPUUIECKUHN TOK)
13 Tema Nel2 «BonHoBbIE 10 2 6 2
TIPOIICCCHI»
14 Tema Nel3 «OnekTpomMarauTHele 4 2 2
BOJTHBD»
15 | Tema Nel4 «uTephepenusd 10 2 2 2 4
16 | Tema Nel5 «/lucppaxums» 18 4 2 2 10
17 Tema Nel6 «OnexkTpoMarHuTHbIE 12 2 4 2 4
BOJIHBI B BEIIECTBE»
Tema Nel7  «MonekynspHo- 2 6
18 | xuHeTHUECKAs teopusi| 8
UJICATBHOTO Ta3ay
19 Tema Nel8 «OCHOBBI 5 2 4
TEPMOTUHAMHUKIDY
20 Tema Ne 19  «TemnoBoe 5 2 2 4
U3JTYYCHHUE)
21 Tema Ne20 «NeMEeHTBI 5 2 2 4
KBaHTOBON MEXaHUKI)
29 Tema Ne21 «OnemeHTHI (PU3NKU 2 2
aTOMOB»
Tema Ne 22 «Ctpykrypa 2
23 | aromHoro sapa. SaepHbie 2
peaxIum
Koncyabranus 2
JK3aMeH 36 36
Hroro 324 | 60 32 68 36 126




JJIS1 3204HOM GopMBbI 00y4eHUs

Ne KosanvecTBO 4acoB no
n/n BUAAM 3aHATHA = 2
2 o o |E | g &
S = - = 5 SR
HanmeHoBanue s = 5 = T -~ | 3 & | £S5
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1 2 3 4 9) 6 7 8
1 Tema Nel «Kunemarnka 10 2 8
JBUKCHUS TEID)
2 Tema No2 «JluHamuKa JBUKCHUS 5 8
TE. ..
3 Tema Ne3 «PabGora, MOIIHOCTb, 8 8
SHEPTUY. ..
Tema Ne4 «MexaHuka 8
4 | DBWOKYIIMXCS  KHJIKOCTEH | 8
ra3oB»
5 Tema Ne5 «M3mepenus 8 8
(bU3NYECKUX BEITHUUNHY
6 | Tema Ne6 «Dmektpocrarukay 10 2 8
7 Tema No7 «ITocTosiHHBIN 8 8
ANEKTPUYECKHUIN TOK»
g | Tema Ne§ «MaruutHoe 11051€» 8 8
9 Tema Ne9 «Crarnyeckoe 4 4
MarHUTHOE TIOJIE B BEIIECTBE»
10 | Tema Nel0 «KoneGanus» 16 16
11 Tema  Nell  «IlepemeHHBIi 26 2 6 18
ANEKTPUYECKHUIN TOK»
12 Tema Nel2 «BonHOBBIE 24 6 18
MIPOLIECChI
13 Tema Nel3 «OnekTpomMarauTHele 16 16
BOJIHBI»
14 | Tema Nel4 «MHtepdepenumsn» 22 4 18
15 | Tema Nel5S «/{udpaxums» 16 16
16 Tema Nel6 «OnekTpoMarauTHbIE 24 2 4 18
BOJIHBI B BEIIECTBE»
Tema Nel7  «MonekynspHo- 17
17 | xuHeTHYECKAs teopus| 17
UJICATTLHOTO Ta3a
18 Tema Neol8 «OCHOBBI 16 16
TEPMOJAMHAMUKI
Tema Ne 19  «TemnoBoe 16
19 U3ITyYCHUE) 16
20 Tema No20 «DNIEeMEHTBI 16 16
KBaHTOBOI MEXaHUKN




21 Tema No21 «DnmeMeHTHI (GU3UKH 16 16

aTOMOB»

Tema Ne 22 «Ctpykrypa 16
22 | aromHoro siypa. SnepHbie 16

peaKIum

Kouncynbranusi 2 2

IK3amMeH 9 9

Hroro 324 | 8 10 10 2 | 9 | 281

4.3 Coaep:kaHue TUCHUIIMHBI IS 00y4YAOIIHXCSH

04HOI popMBbI 00yUeHUS
Paznea Ne 1 duzuueckne 0OCHOBBI MEXaHUKH

Tema 1. Kunemarnka 1BU:KeHUS TeJl

Jleknusi. MarepuanbHas Touka, abOCONIOTHO TBEPIOE TEJIO, CILUIONIHAS Cpea.

KunemaTtuueckoe onvcanue IBHXEHUS. DIIEMEHTBI BEKTOPHOU aireophl.

[IpssiMoIMHENHOE JBUXKEHHE TOYKHU. JIBM)KEHHME TOYKM MO OKPYXHOCTH.
VrioBast ckopocTh U yriaoBoe yckopeHue. CKOpoCTb U YCKOpEHUE mpu
KPUBOJIMHENHOM JIBUKECHUHU.

Knaccuueckass mexanuka. [IoHsITHE COCTOSIHUS B KJTACCUYECKOM MEXAHHKE.

OO6o001IeHHBIE KOOPIMHATHI M YHUCIO cTerneHed cBoboabl. Yucio cremneHeit
CBOOOIBI a0COIIOTHO TBEPAOTO Tea.

PengaruBucrckas MexaHuka, IPUHLIKAI OTHOCUTEIbHOCTH.

CamocrTositesibHasi  pabGora.  PensTuBucTCKas  MEXaHMKa,  MPUHIMI
OTHOCHUTEIIbHOCTH.

Pexomennyemasi aureparypa:

ocHoBHas [1];

JonojgHuTenapHas [1, 2, 3].

Tema 2. /IuHaAMUKA IBUKEHHS TeJl

Jleknus.OcHOBHAsI 3aja4a JWHAMHUKU. YpaBHEHUS [IBHO)KEHHUA. Macca u
VMITYJIbC.

[IepBbiii 3aKk0H HpIOTOHA U MOHATHE MHEPLUHUAIBLHOW CUCTEMBI OTCcYeTa. BTopou
3akoH HproToHa, kak ypaBHEHHME IBHXKEHMsA. Tpetuil 3akoH HprooToHa U 3aKOH
COXpaHEHHUSl HUMITYIbCca. MOMEHT CHJIbl, MOMEHT HMIYJIbCa, MOMEHT WHEPLHH.
Teopema lllterinepa. Kunemaruka u 1TMHaAMUKa TBEPAOIO TEJA.

IIpakTHyeckoe 3aHsATHE.YDaBHCHUE IWUHAMHUKHU BPAIATEIbHOIO JBHKCHMUS.
3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

JlaGoparopHasi padora.OrnpenesieHue XapakKTepUCTUK JIBUKEHUS Tela BOKPYD
HEMOJBUKHOM OCH.




CamocTosiTesbHast padora.HennepuuanbHble CHCTEMBI OTCUYETA.
Pexomennyemas aureparypa:

ocHoBHas [1];

nonojgHuTenbHas [1, 2, 3].

Tema 3. Padora, MOIIIHOCTHL M HEPTUs

Jleknusi.Pa6ota u kunernueckas sueprusi. Momuocts. CHIIOBOE TOJE.

KoHcepBaruBHbIE 1 HEKOHCEPBATUBHBIE CUIIbL. [loTeHIIMAaNbHAS SHEPTUs. 3aKOH
COXpaHEHMs dHepruu. VccnenoBanue B3auMOJICUCTBUS TEJ IIPU COYIapEHUSX.

CamocrositesibHasi pabora.llpumeHeHne 3aKOHOB COXpPAHEHUS HSHEPrUU U
MMIYJIbCAa B MEXaHUUYECKUX CUCTEMAX.

Pexomenayemasi aureparypa:

ocHOBHas [1];

nononHuTeNnbHa [1, 2, 3].

Tema 4. MexaHuKa ABWKYLIEHCS sKUIKOCTH

Jlekuus. JlaBieHMe B JKHAKOCTM M Tra3e. YPaBHEHHE HENPEPHIBHOCTH.
VYpaBHeHue bepHymM U CIEACTBUS U3 HETO. BS3KOCTB.

I[IpakTuueckoe 3ansitue. TypOyJeHTHBIA M JTAMUHAPHBIA PEXKUMBI TEUCHUS
AKUJKOCTH.

JlaGoparopnasi padora. TypOyaeHTHBIM W JaMHHAPHBIA PEKUMBI TEUCHUS
JKUJIKOCTH.

CamocTosiTesibHast padora. [[BukeHUE TeN B )KUAKOCTSIX U ra3ax.

PexoMenayemas iureparypa:

ocHOBHas [1];

nonojaHutensHas [1, 2, 3].

Tema 5. U3mepenne pusnyecKux BeJTUYNH

IIpakTnyeckue 3ansaTusa. OnpeneieHUE MOTPEHIHOCTEH NPU H3MEPECHUSX.
OCHOBHBIE TEPMUHBI U onpeacsicHuss. MeToabl U BUAbI U3MepeHuil. IlorpemnocTs,
TOYHOCTb, KJIaCCU(UKAIIKS TOTPEITHOCTEH U3MEPEHUH.

CamocrositesibHasi padora. CpencrBa H3MEpPEHHMsS: KJIACChl TOYHOCTH,
KJIacCU(pUKAIMS, UX MOBEPKa U IPOBEPKA.

PexoMenayemas iureparypa:

ocHOBHas [1];

nornonauTenbHas [1, 2, 3].

Paznen Ne 2 DyiekTpu4yecTBo

Tema 6. dinexkTpocTaTuka

Jleknusi. 3axon Kynona. Onektpuueckoe mnone. HanpspkeHHOCTh MOMS.
Teopema Octporpanckoro-I'aycca. Pabora snexrpudyeckux cui. Ilorenmuman. Cs3b
MOTEHIIMAalda C HaNpsHKEHHOCTBIO JJIEKTpocTarndeckoro mois. [IpoBomHukum u
JIARJIEKTPUKHA B JJIEKTPUUECKOM Tosie. MarepualibHble YpaBHEHUS. DIEKTPOEMKOCTb.



KonaeHncaTopbl. DHEPTUs 3JEKTPUUECKOTO MOJIS.
JlaGoparopHas padora. DJIEKTPOCTaTUUECKOE TOJIE.
CamocTosiTesibHasi padora. DJIEKTPOCTaTUKA U AJIEKTPOJUHAMHKA.
Pexomenayemasi aureparypa:
OocHOBHas [2];
nonojgHuTenabHas [1, 4, 5].

Tema 7. IlocTOAHHBIN YJIEKTPUYECKUH TOK

Jleknus. YcioBue cyniecTBoBaHMsl Toka. 3akoHbl Oma u [[koyns u Jlenua.
Croponnue cunel. J.J[.C. rampBanmueckoro ayemeHTa. llpaBuna Kupxroda.
OnexkTpuyeckuid TOK B Meramiax. Kiaccuyeckas Teopus 3IEKTPONPOBOIHOCTH
MeTamioB. KBazucrauroHapHbIE TOKH.

JlaGopatopnass paGora. PacueT CIOXHBIX DJJEKTPUUECKUX Lened Mo
npasmiaMm Kupxroda. I[Iporeccsr 3apsiaku U pa3paaku KOHIEHCaTopa.

CamocrositesibHasi padora. CBepXnpoBOAUMOCTb. T€PMOANEKTPUUECKUE
ABJIEHUA. DJIEKTPUUYECKUN TOK B ra3ax M KUJIKOCTIX.

Pexomenayemas aureparypa:

OCHOBHa [2];

JnonojgHuTenpHas [1, 5, 6].

Pa3zgen Ne 3 Maraerusm

Tema 8. MaruutHoe nmose

Jlekuuss. MarHuTHoe IMOJ€ M €ro XapakTepucTukd. 3akoH buo-Casapa-
Jlarmaca. JleficTBMe MAarHWTHOrO MOJsl Ha ABMOKyIuikcs 3apsa. Cuna Jlopenua.
[IpoBOHUK C TOKOM B MarHUTHOM I10Jie. Teopema 0 UMPKYJISIIUU BEKTOPA MAarHUTHOM
MHAYKOUU. [IOTOK BEKTOpa MAarHUTHOM HMHAYKLUU. SIBIIEHUE BIEKTPOMArHUTHOU
nHaykuuu. 3akon @apanes. [Ipasuno Jlena. Heprus MarHuTHOTO MOJIS.

JlaGopaTropnasi padora. MarHuTHOE TMOJIE€ COJIEHOMJA. DJIEKTPOMArHUTHas
WHTYKIIUA.

CamocrosiTtesibHass padora. CamouHaykius. BzauMonHayKus.

PexoMenayemas iureparypa:

OCHOBHas [2];

nononHuTenbHas [1, 7, 8].

Tema 9. CTtaTnyeckoe MArHUTHOE OJI€ B BelleCTBE

Jlekuus. Monekyisipabie  Tokd. HamaramyeHHocth. Tumbl MarHeTHKOB.
®eppoMarteTusm. TexHUUecKasi KpUBasi HAMarHU4MBaHUSL.

IIpakTH4eckoe 3aHATHE. HccnenoBanue MCTIIN TUCTEpPE3UCA
(beppOMarHuTHBIX MaTEPUAIIOB.

JlabopaTopnasi padora. VccnenoBanue neriau ructepesuca GeppoMarHuTHHIX
MaTrepuasoB.

CamocrosiTesbHass padora. OeppuTtsl.



PexoMenayemas qureparypa:
OCHOBHas [2];
npomnoiaHuTenbHas [1, 7, 8].

Pa3nena Ne 4 Kone6anus ¥ BOJIHBI

Tema 10. Konedanus

Jleknusi. 'apMoOHUYECKUH OCIUIUIATOP. AMILIUTYJA, KPyroBas dacTtoTra, ¢asza
rapMoHuueckoro ocumwusitopa. Croxenue konebanuii. BexktopHas nuarpamma.
[Ipumepbl TapMOHHYECKHX OCIHIILIATOpOB. CBOOOAHBIE 3aTyxarollue KoJeOaHusI.
Koadpduument  3aryxanusi, JorapupMuyecKuii  JEKpPEMEHT,  JOOPOTHOCTb.
BoinyxaeHHbIe KoJie0aHUS OCIUJUISITOpa IMOMA JIEMCTBUEM CHHYCOUJIAIBHOW CHIIBL.
Ammumtyna U ¢asza npu BBIHYXAEHHBIX KojeOaHUsX. BbIHyXeHHbIE KOJIeOaHUsS B
AIIEKTPUUECKUX LICTISIX.

CamocrtosiTesibHass paGora. Pe3oHaHCHbIE KpuBBbIE. AHTAPMOHHYECKHIA
OCLIUJLIISITOP.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nonoaHuTenbHas [1, 9].

Tema 11. IlepeMeHHBII JJIEKTPUYECKUIN TOK

Jladoparopnasi pa6ora. 3aryxarouue koieOanus. [lomyueHne U OCHOBHBIE
napameTpbl. BUabl CONpOTUBIEHUH B 1EMsAX NEPEMEHHOIO TOKA.

CamocrosTenbHass padora./luarpaMmMa TOKOB M HampsDKEHHM B IEmsAX
NEPEeMEHHOTO TOKa.

Pexomennyemas aureparypa:

OoCHOBHas [3];

npomnojaHuTenbHas [1, 9].

Tema 12. BosiHoBbIE NIponecchl

Jlekuus. Bomubsl. Kunemarnka BOJHOBBIX MpoILeccOB. BoimHOBOE ypaBHEHHE.
[Inockass cuHycougaidbHasi MOHOXpoMmaruyeckas BoiHa. HHrepdepenmus wu
nudpakiys BOJH.

JlaGoparopnas padora. OnpenenieHue CKOpOCTH 3ByKa B BO3IyXe.

CamocTosiTesbHas padora. berymue u cCTostaue BOJIHBI.

Pexomennyemasi aureparypa:

ocHOBHas [3];

JornoiaHATeNbHas [ 1, 9].

Tema 13. DieKTpPOMArHUTHBIE BOJIHBI
Jlekuusi.  YpaBHenuss  MakcBenna.  [IpyHOMD ~ OTHOCUTENIBHOCTH B
aekTponuHamuke. CucremMa ypaBHeHM MakcBemia B MHTErpajlibHOM |



muddepenmansaoi  popme. CKOpPOCTh  paclpOCTpaHEHUS] DIECKTPOMArHUTHBIX
BO3MYyIIeHUU. [Imockas anekrpomarauTHas BosHa. [lonsipusamnus BoiH.
CamocTositesibHasi padora. [llkana 3eKTpOMarHUTHBIX BOJIH.
Pexomenayemasi aureparypa:
ocHoBHas [3];
JornoiHuTeNbHas [ 1, 9].

Pa3znen Ne 5 BoanoBas onTuka

Tema 14. UnTepdepenuus

Jlekumus. PasButue npencrasieHud O Ipupoae cBera. BpemeHHas wu
MPOCTPAHCTBEHHAs] KOT€PEHTHOCTh CBETOBBIX BOJH. VHTepdepeHIIMOHHAas KapTHHA
OT JIByX KOTE€pPEHTHBIX HCTOYHUKOB cBeTa. OmbiT FOHra. MutepdepoMeTpsl U ux
MPAKTHYECKOE MCIONb30BaHue. MIHTepdepeHins B TOHKHUX TIIIEHKAX

IIpakTuyeckoe 3ansaTue. Murepdepennus ceera.

JladopaTopuasi padora. lutepdepeniius caerta.

CamocrositesbHas padora. [Ipocsernenue ontuku. XKuJIKOKpUCTaIIMUECKUE
VHJIUKaTOPbI TEMIIEPATYPBHI.

Pexomennyemasi aureparypa:

oCcHOBHas [3];

nononauTenbHas [1, 10, 11].

Tema 15. Inppaxuus

Jleknus.IIpunmun [oiirenca-®Openens. Meron 3o Dpenens. Judpaxuus
Openenst Ha KpyriioM oTBepcTuu u nucke. Judpakuus Opaynrodepa. Judpakums Ha
npsmoyroiapbHol menu. Judpakuuonnas pemetka. dopmyna Bymwsda-bparra.
Pazpemaromnias cmocoOHOCTh ONTHYECKUX TMTPHOOPOB.

IpakTuyeckoe 3ansitue. ludpakuus cpera.

JlaGoparopuas paodora./ludpakuus cera.

CamocrosiTesibHast  pabora.llonstTue 0  romorpagu4eckoM  METOME
perucTpanuu n300pakeHusl.

Pexomennyemasi aureparypa:

ocHOBHas [3];

nononHuTensHas [1, 10, 11].

Tema 16. diiekTpoMarHuTHbIE BOJIHBI B BelleCTBE

Jlekuus. /{ucnepcus cera. GU3nyeckui CMbICI CIEKTPAIBHOIO Pa3I0KEHUS.
OnekTpoHHass Teopus aucnepcuu. Ilommomenue cBeta. EcTecTBeHHBIM U
NoJsipu30BaHHbIN cBeT. [lomdgpuzanus cBera NpU OTPAKEHUU M MPEIOMJICHUM.
[Tonstponasl 1 mONSIpU3aIlMOHHbBIE MPU3MBbL. 3akoH Mantoca.

IpakTueckoe 3ansaTue. [lomsspusanus ceera.

JlaGoparopHas padora. [lonspusanus ceera.

CamocTosiTesibHasi padora. BpaiieHnue miocKkoCTy MO prU3aluu.

Pexomenayemasi aureparypa:



OoCHOBHas [3];
nonojguutenabHas [1, 10, 11].

Pasznen Ne 6 OcHOBBI MOJIEKYJISAPHOM (DU3UKHU M TEPMOAHMHAMUKHU

Tema 17. MosiekyIsipHO-KMHETHY eCKasl TEOPHUs UAeaJTbHOI0 ra3a

Jlekumusi. TemnoBoe nBukeHue. (OCHOBHOE ypaBHEHHE MOJEKYJISPHO-
KUHETUYECKOM TEOpUU. MOJEKYIIPHO-KMHETUUECKUA CMBICH TEMIEparypbl U
nasnenus. Pacnpenenenne MakcBenna-bonsuMana i MI€aabHOTO OJHOATOMHOIO
raza. Pacnipenenenue MakcBesa 1o CKOpOCTSIM.

JlaGoparopHuas padora. Pactipenenenue bonapliMaHa 1mo sHEprusim.

Pexomennyemas aureparypa:

ocHoBHas [3];

JlonoHuTeNbHas [1].

Tema 18. OcHOBBI TEPMOANHAMUKH

Jlekumsa. Crarucruueckas ¢uznka u TepMonuHamuka. IlepBoe Hayano
tepmoauHaMuku. Pabora raza. Termmoemkocts. TeopemMa o paBHOpacHnpeneieHUU
HHEPTUU MO CTemneHsM cBoOOAbl. IlpuMeHeHHe mepBOro Havajla TEPMOAUHAMUKH K
u3onpoueccam. AnuabaTHBIE W TOJUTpONMUEcKud mpouecc. BTopoe Hauano
tepmoauHaMuku. Lukn Kapuo u ero KIIJI ans maeansHoro rasa.

JlaGoparopHas padora. OcaoBsl MKT u TepMmoanHamMukm.

Pexomenayemasi aureparypa:

OCHOBHas [3];

JlonoHUuTebHas [1].

Paznen 7. KBanToBasi puzuka

Tema 19. TeruioBoe uziyuyenue

Jlekmusi. AOcomotHO uepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
SHEPTUM B CHEKTpe a0CoNOTHO 4yepHOoro Teia. 3akoH Credana-bonbiimana. 3akoH
cmemieHuss Bwuna. ['mnore3a kBanTOoB »Heprun. Dopmyna Ilnanka. TemoBbie
VCTOYHUKU CBETA.

IIpakTuueckoe 3ansiTue. OCHOBBI COBPEMEHHOU (DU3BHUKH.

JladopaTopnasi pa6ora. OCHOBBI COBPEMEHHOU (hU3UKH.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nonojgHutenbHas [1, 12].

Tema 20. Di1eMeHTHI KBAHTOBOI MEXaHUKHU
Jlexums. Dueprust u umnynsc ¢potoHa. [laBnenue cseta. Bunsl porosaddexra.



Buemnuit  ¢poroaddekr m ero 3akoHbL. OiemMeHTapHas Teopus Qotorddexra.
VYpaBuenue Diinmrelina. [Ipumenenue ¢pororddekra. dpdexr Komnrona.

Teopus aroma Bomopona no bopy. ['mnoresza ne bpoisis U KOPIyCKYIsIpHO-
BOJIHOBOU ayanu3M. COOTHOIIIEHUE HEOIpeaeIeHHOCTEeNH Mg (U3NUECKUX BEITUYUH.
Oneparopsl B KBaHTOBOM MexaHuke. YpaBHeHue Illpenunrepa. Craructuueckoe
TOJIKOBaHWE BOJTHOBOHM (pyHKIMH. [TpHHITUTT Cynepro3UIIMK COCTOSHUM.

IpakTuyeckoe 3aHsitue. OCHOBBI COBPEMEHHON (DH3UKH.

JladopaTopnasi pa6ora. OCHOBBI COBPEMEHHOU (hU3UKH.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nonojaHutenbHas [1, 12].

Tema 21. DneMeHTbl PU3UKH ATOMOB

Jlekuusi. Atom Bomopoaa. CouH snekrpoHa. CHMHOBOE KBAaHTOBOE YHCIIO.
KBantoBbrie cocTosiHug. [IpuHUIMN HEPA3IUUUMOCTH TOXKIAECCTBEHHBIX YacCTHII.
®epmuonbl U 0030HBL. [Ipuaiun [aynu. Kiaccuueckas 1 KBaHTOBbIE CTaTUCTHUKMU.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nonojgHutenbHas [1, 12].

Pa3nen 8 Sinepunas pusuka

Tema 22. CTpyKTypa aTOMHOI0 siipa. SlnepHble peakuuu

Jleknusi. 3apsia, pasMep M COCTaB aTOMHOIO sigpa. MaccoBoe M 3apsioBO€
yucia. MOMEHT uMnyibca SApa M €ro MarHuTHBIM MOMEHT. B3aumopencraue
HYKJIOHOB M MOHSTHE O CBOMCTBAX WM MNPUPOAE SNEPHBIX CUJI. DHEPrus CBA3H U
nedexT Macchl.

Snepuble peakuuu. SnepHble peaklMu W 3aKOHBI coxpaHeHus. Peaxius
anepHoro aenenus. llemnas peakiusa neneHus. Pu3nMUecKUe OCHOBBI palOTHI
AIEPHOTO peakTopa. TepMosiAepHble peaklui. YIIPaBIIEMbIi TEPMOSICPHBIA CUHTES.

Pexomenayemasi aureparypa:

OCHOBHas [3];

nonojgHutenbHas [1, 12].

3204HOM (popMBbI 00yUEeHHS
Paznea Ne 1 duzudyeckne OCHOBBI MEXaHUKH

Tema 1. Kunemarnka 1BU:KeHUS TeJl

Jleknusi. MarepuainbHas Touka, aOCOIIOTHO TBEPOE TEJO, CIUIONIHAS Cpea.
KunemaTuieckoe onvcanue IBHXEHUS. DJIEMEHTHI BEKTOPHOU areOphl.
[IpsMonMHENHOE HNBHXKEHHE TOYKHA. JIBMIKEHHE TOYKM IO OKPYKHOCTH.



YroioBass CKOpOoCTh W ymiioBoe yckopeHue. CKOpOCTh M YCKOPEHHE IIpH
KPUBOJIMHEHHOM JIBUKCHUH.

Knaccnueckast mexanuka. [IoHSTHE COCTOSIHUS B KITACCUUYECKOW MEXaHHKE.

O6001IeHHBIC KOOPAMHATHEI M YHUCJIO CTENeHeW CBOOOABl. UHCIIO cTemeHeu
CBOOOIBI a0COTIOTHO TBEPIOTO TEA.

PenaruBucTckas MeXxaHHKa, MPUHITUIT OTHOCUTEILHOCTH.

CamocTositesibHasi  paGora. PemaTuBucTCKas  MEXaHWKa,  MPUHIIUI
OTHOCHUTEIHLHOCTH.

Pexomenayemasi aureparypa:

ocHOBHas [1];

JononHuTeNnbHa [1, 2, 3].

Tema 2. /IuHaMUKA IBUKEHUS TeJl

CamocrosiTesibHast  pa0dora. YpaBHEHME  JMHAMUKM  BpallaTeiIbHOIO
JIBUKCHUS. 3aKOH COXpaHEHUs] MOMEHTa umnynabca. OCHOBHas 3ajadya JUHAMHUKH.
VYpaBHenusa pasuxeHus. Macca u mmnyasc.llepBeiii 3akoH HproToHa u mossTHe
WHEPUUAIBHOW CHUCTEMBI oOTcueTa. BTopoil 3akoH HproToHa, Kak ypaBHEHHE
nBuxkeHus. Tpetuil 3akoH HproTOHA M 3aKOH COXPaHEHUsI UMIMYJabca. MOMEHT CHJIBI,
MOMEHT UMITYJIbca, MOMEHT uHepiuu. Teopema lreitnepa. Kunemaruka u qjuHaMuka
TBEPJOIO TeJA.

HeunepuuaibHble CHCTEMBI OTCUETA.

Pexomenayemasi aureparypa:

ocHOBHas [1];

nonojaHuTensHas [1, 2, 3].

Tema 3. PaGora, MOIIHOCTH M IHEPIrUsi

CamocTosiTesibHasi padora.Pabora W kuHeTHM4ecKkas >HEpPrus. MOITHOCTb.
CunoBoe mnone.KoHCepBaTUBHBIE MW HEKOHCEPBAaTUBHbIE CHJIBL lloTeHIManbHast
SHeprus. 3aKOH COXpaHEHHUs HHepruu. lcciemoBaHue B3aMMOAEHCTBUSL Tl IIpU
coynapenusx.[I[pumMeHeHre 3aKOHOB COXpPaHEHHS DJHEPruM U UMIYIbCa B
MEXaHUYECKUX CUCTEMAX.

Pexomenayemasi iureparypa:

ocHOBHas [1];

JornonauTeNbHas [1, 2, 3].

Tema 4. Mexanuka IBHKYIIMXCS JKUAKOCTEH U ra3oB

CamocrosnTenbHas padora. TypOyneHTHBINH U JaMUHAPHBIA PEXKUMBI TEUCHUS
JKUIKOCTU. /[aBlieHWE B XKUAKOCTH U ra3e. YPaBHCHHUE HENMPEPBIBHOCTU. YPABHEHUE
bepryiun u ciienctBus U3 Hero. BsA3KoCTh. [[BUKEHUE TE B )KUIKOCTIX U Ta3ax.

Pexomennyemasi aureparypa:

ocHOBHas [1];

JonojgHuTenabHas [1, 2, 3].



Tema 5. U3mepenue pusnveckux BeJTHYHH

CamocTosiTesibHast padora. OCHOBHBIE TEPMUHBI U onpeAeaeHus. MeToabl 1
BUJIbI U3MepeHuil. [lorpenHocTs, TOUHOCTh, KJIaccu (PUKaIUs MOTPEUTHOCTEN
n3Mepennii. CpeacTBa M3MEPEHHUs: KIacChl TOUHOCTH, KIacCU(PUKALINS, UX TTOBEPKA
IIPOBEpKa.

Pexomenayemasi aureparypa:

ocHOBHas [1];

nornonHuTenbHas [1, 2, 3].

Pa3znen Ne 2 DjekTpudecTBo

Tema 6. DinexkTpocTaTuka

Jlekums. 3axkoH Kyinona. Onexrpuueckoe none. HanpsskeHHOCTh MOds.
Teopema Octporpanckoro-I'aycca. Pabora snexrpuueckux cui. Ilorenuman. Ces3b
MOTEHIIMada C HaNpsSKEHHOCThIO JJIeKTpocTtarndeckoro mnoms. [IpoBomHuku u
JTUAJIEKTPUKUA B JIEKTPUUECKOM Iojie. MarepualibHble ypaBHEHHUs. DIEKTPOEMKOCTb.
KonzaeHcaropbl. DHEPTUS AIEKTPUIECKOTO ITOJI.

CamocTosiTesibHasi padora. DJIEKTPOCTAaTUKA U AJIEKTPOJUHAMHKA.

Pexomennyemasi aureparypa:

OCHOBHas [2];

nonosHuTenbHa [1, 4, 5].

Tema 7. I1oCTOAHHBIN JJIEKTPUYECKUI TOK

CamocrosiTesibHasi padora. YcioBue CylIeCTBOBaHUsA TOKa. 3akoHbI OMa u
Hxoyna n Jlenna. Croponnue cunbl. 2.J1.C. ranpBannyeckoro sneMmenTa. [IpaBuia
Kupxrodpa. Dnexkrpuyeckuii Tok B  Mertaymax. Kiaccuueckas — Teopus
AEKTPONPOBOAHOCTH METa/IOB. KBaszucranuoHapHble TOKUA. CBEpXIPOBOAUMOCTD.
TepMO3eKTpUUYECKUE SIBICHUS. DIEKTPUUECKUI TOK B ra3ax U )KUIKOCTSX.

Pexomennyemas aureparypa:

OCHOBHas [2];

nonojaHuTenpHas [1, 5, 6].

Pa3znen Ne 3 Marnerusm

Tema 8. MaruutHoe nmose

CamocrosiTesibHasi pabora. MarHUTHOE MOJIE U €r0 XapaKTEPUCTUKU. 3aKOH
buo-Cagapa-Jlannaca. [leiicTBMe MarHWTHOrO MoJid Ha JABWXKyIuics 3apsan. Cuna
Jlopenua. [IpoBOgHMK C TOKOM B MarHUTHOM IoJie. Teopema 0 HUPKYJIALUUN BEKTOpa
MAarHUTHOM UHAYKUMH. [loTOK BekTOpa MAarHUTHOM MWHAYKUUHU. SIBiIeHUE
NMEKTPOMAarHuTHOM uWHAYKuuM. 3akoH Dapanes. IlpaBuno Jlenua. OHeprus
MarHuTHOro nois. CamonHaykuus. BzauMonsayKuus.

Pexomennyemas aureparypa:

OCHOBHas [2];

nornonHuTeNbHas [1, 7, 8].



Tema 9. Crarnyeckoe MarHUTHOE 10Jie B BelleCcTBe

CamocTositesibHasi padora. Monekynspabsie Toku. HamarundenHocts. Tumbl
MarHeTukoB. deppoMarnetusm. TexHuueckas KpuBas HaMarHuuuBaHusi. GeppuTHI.

Pexomenayemas sureparypa:

OoCHOBHas [2];

nononHuTeNnbHas [1, 7, 8].

Pa3nena Ne 4 Kosne6anus ¥ BOJHBI

Tema 10. Konedanus

CamocrositesibHasi padora. [apMoHMYecKUl ocHWLIATOpP. AMIUIUTY/A,
KpyroBas 4acToTa, (aza TapMOHMUYEcKOro ocuuuisatopa. CroxeHue KoneOaHu.
Bekxropnass nuarpamma. IlpuMepbl rapMOHHUYECKHX OCHUILIATOPOB. CBOOOAHBIE
3aryxatonue kojebanus. Koadduunent 3aryxanus, sorapu@MudecKuil JeKPEMEHT,
NO0OpOTHOCTh.  BBIHYXIeHHblE  KoneOaHus  OCUMJUIATOpa  MOA  JeHCTBUEM
CUHYCOUJAIbHOW CHJIbIl. AMIUIMTYHa M (a3a OpU BBIHYXJEHHBIX KOJeOaHUsIX.
BreinyxkaeHHbie  koine0aHusT B OJIEKTPUYECKHX IemsaX. Pe3oHaHCHbIE KpUBHIE.
AHrapMOHUYECKUI OCLUUIIISATOP.

Pexomennyemas aureparypa:

ocHOBHas [3];

JonoiMHATENbHAs [ 1, 9].

Tema 11. IlepeMeHHBIH JIEKTPUYECKUI TOK

Jlekus. [lonydyenrne u 0CHOBHBIE mapaMeTpbl. BUabl CONPOTUBICHUH B LEMTSIX
NIEPEMEHHOI0 TOKA.

JladopaTopHasi paGora. 3aTyxaromue KojaedaHusl.

CamocrosiTesibHast pabora. /[marpamMma TOKOB M Halps)KEHUW B LEHAX
NIEPEMEHHOIO TOKA.

Pexomenayemasi aureparypa:

OoCHOBHas [3];

nornonHATeNbHas [ 1, 9].

Tema 12. BosiHoBBIE NIpoLecchl

IIpakTnueckoe 3ansaTHe. OnpeneaeHue CKOPOCTH 3ByKa B BO3IyXeE.

CamocrtosteapHass padora. Bonubel. KuHemarvka BOJIHOBBIX IPOIIECCOB.
BonnoBoe ypaBHenue. Ilnockas cuHycoujanbHass MOHOXpPOMAaTHYeCKas BOJIHA.
Nurepdepennns u audpakuus BoiaH. beryiiue u ctosyue BOJIHBI.

Pexomennyemasi aureparypa:

ocHOBHas [3];

nononHUTeNbHas [1, 9].



Tema 13. Di1eKTPOMArHUTHBIE BOJIHBI

CamocTosiTesibHasI paodora. VYpaBHeHUs Makcgemia. [TpuHIMn
OTHOCHUTEIIbHOCTH B 3JekTpoauHamuke. Cucrema ypaBHeHMl MakcBemia B
uHTerpaidbHol u  nuddepennuansio  popme. CKOpPOCTh  pacHpOCTpaHEHUS
ANIEKTPOMArHUTHBIX BO3MYyIIeHUH. [Imockas anekTpomMarauTHas BoiHa. [lomspuzanus
BoJsH. [IIKkana 3nekTpoMarHuTHBIX BOJIH.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nornoiHuTeNbHas [ 1, 9].

Pa3zgen Ne 5 BoinoBast onTuka

Tema 14. UnTepdepeHuus

IIpakTuyeckoe 3ansitue. utepdepeHius ceera.

CamocrosiTesibHasi padora. Pa3Butrve npeAcTaBiICHUM O NPUPOJE CBETA.
Bpemennas u IPOCTpPaHCTBEHHAS KOT€PEHTHOCTh CBETOBBIX BOJIH.
Nurepdepenniiontass kapTuHa OT JIByX KOT€PEHTHBIX HCTOYHHUKOB cBeTa. OmbIT
FOnra. MntepdepoMerpbl U MX MpakTUYECcKoe HCmoib3oBaHue. Murepdepenius B
ToHKUX IMieHkax I[IpocBernenue ontuku. JKUAKOKPUCTALIUYECKUE WHIUKATOPHI
TEMIIePaTypHhI.

Pexomennyemas aureparypa:

ocHOBHas [3];

nononuuTenbHas [1, 10, 11].

Tema 15. Indppakuus

CamocrositesbHasi padora. Ilpunnun I[rolirenca-®Openensa. Meron 30H
Openens. Hudpaknus DpeHenss Ha KpymioM orBepctuu u aucke. Judpakius
Opaynrodepa. dudpakiusa Ha mpsmoyroiabHoM wmenu. JudpakuroHHas pemnieTka.
dopmyna Bynbda-bparra. Paspemaromas crnocoOHOCT ONTHYECKHUX TPHOOPOB.
[TonsiTue o rojmorpaduuecKoM METOAE PErUCTPALIMU U300paKEHUA.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nonojguutenbHas [1, 10, 11].

Tema 16. DiekTpoMarHuTHbIE BOJIHBI B BellleCTBE

Jlekuus. /{ucnepcus cBeta. DU3N4eCKUi CMBICT CIEKTPAIBHOIO Pa3I0KECHUS.
OnekTpoHHasd Teopus aucnepcuu. Ilormomenue cBeta. EcTeCTBEHHBI U
MOJISIPU30BaHHbIA CBeT. [lomsipu3zanusa cBeTa MNpH OTPAKEHUM U TPEIOMIICHHM.
[Tongpouasl ¥ MOMAPU3ALMOHHBIE TTPU3MBI. 3aKOH Mairoca.

JlaGoparopuas paodora. [lonspusanus ceera.

CamocroaTenbHas padora. BpamieHue miocKoCTy MO pU3alyu.

PexoMmenayemas iureparypa:

OCHOBHas [3];

nononHuTensHas [1, 10, 11].



Pa3zxen Ne 6 OcHOBBI MOJIEKYJISAPHOM (PU3UKH M TEPMOTUHAMMKH

Tema 17. MosieKyJIpHO-KHHETHYECKAsl TEOPUS MIEAJIbHOI0 ra3a

CamocroaTenpHas padora. TeruioBoe aBuxkeHue. OCHOBHOE YypaBHEHHUE
MOJIEKYJIAPHO-KUHETUYECKOM  TEOpUU.  MONEKYIAPHO-KMHETUYECKUN  CMBICI
TEMIIEPATYPHI U JaBiicHUs. Pacnipenenenne MakcBemna-bonbiimMana st naeaabHOTO
oqHOaTOMHOro raza. Pacnpenenenne MakcBesuia 1o ckopocTsiMm. bapomeTrpuueckas
dbopmyna. CpeaHee 4MCIIO CTOIKHOBEHUN M JIUTMHA CBOOOIHOTO Tpobera.

Pexomenayemasi aureparypa:

ocHOBHas [3];

JonojaHuTeabpHas [1].

Tema 18. OcHOBBI TEPMOANHAMUKH

CamocrositesibHasi padora. Craructuueckas (uU3MKa W TEPMOIUHAMUKA.
[lepBoe Hauano TtepMmoauHamuku. PabGora rasza. Tenmoemkocts. Teopema o
paBHOpACIpeAeICHUU SHEPTUH 1O cTeneHs M cBoOoabl. [IpuMenenue nepBoro Hadana
TepPMOAMHAMUKHN K H3o0mpoleccaM. ANMAOaTHBII M TOJUTPONUYECKUN MPOIECC.
Bropoe nauano tepmonnnamuku. ukn Kapno m ero KIIJ[ nis upeanbHOro rasa.
Tepmonunamuyeckue QyHKIIMU COCTOSTHUSI.

Pexomennyemas aureparypa:

ocHOBHas [3];

JonojgHuTeapHas [1].

Pasznen 7. KBanroBas ¢pusuka

Tema 19. TeruioBoe u3jryyeHue

CamocrosiTesibHass padora. AOCONMOTHO uepHOoe Teio. 3akoH Kupxroda.
Pacnipenenenue sHepruu B CIEKTpe aOCONIOTHO uepHOro tena. 3akoH Credana-
bonbumana. 3akon cmemenus Buna. ['unore3za kBanToB s3Hepruu. @opmyna Ilnanka.
TennoBble UCTOUHUKHU cBeTa. ONTUYECKAs TUPOMETPHSL.

PexoMmenayemas iureparypa:

OCHOBHas [3];

nonojgHutenbHas [1, 12].

Tema 20. D1eMeHTHI KBAHTOBOW MEXaHUKH

CamocTtonTenbHas padora. DHeprus U umnyibc QotoHa. JlaBneHue cpera.
Bunst porosrdpdexra. Buemnnit pororddext u ero 3akoHbl. DiieMeHTapHass TEOpUs
borodpdexra. VYpaBuenme OiHmTeWHA. [IpuMenenue dororddekra. Dddexr
Komnrona.Teopust aroma Bogopona no bopy. ['unoresa ne bpoiins u kopnycKyasipHO-
BOJIHOBOU ayanu3M. COOTHOIIEHUE HEOIpeaeIeHHOCTEeNH Mg (U3NUECKUX BEITUYUH.
Omneparopsl B KBaHTOBOM MexaHuke. YpaBHeHue Ilpemunrepa. Craructuyeckoe



TOJIKOBaHHWE BOJHOBOW ¢yHKuuu. [lpunHuun cymepmo3uuuu coctosHuil. [IpuHuum
IIPUYMHHOCTHU B KBAHTOBOM MEXAHUKE.

Pexomennyemas aureparypa:

OoCHOBHas [3];

JonojaHuTenbHas [1, 12].

Tema 21. DinemeHTsI GU3UKH ATOMOB

CamocrositesbHasi padora. Atom Bomopona. CnuH snmexTtpoHa. CnuHOBOE
KBaHTOBOE  uMcio. KBaHTOBble  cocTOsiHMA.  [IpuHOMO — HEpa3IUYUMOCTHU
TOXKeCTBEHHBIX YacTull. depmuonnl U 6030HbI. [Ipunnun Ilaynu. Knaccuueckas u
KBaHTOBBIE cTaTUCTUKU. [leproguueckas cucrema sneMeHToB Menneneena. [lonstue
00 PHEPreTUYECKUX YPOBHSAX aTOMOB U MOJIEKYIL.

Pexomennyemas aureparypa:

ocHOBHas [3];

nononauutenpHas [ 1, 12].

Pa3nen 8 Sinepnas pusuka

Tema 22. CTpyKTypa aTOMHOro0 siipa. SinepHsbie peakuum

CamocrosTepbHass padora. 3apsn, pasMep M COCTaB aTOMHOrO spa.
MaccoBoe u 3apanoBoe yncia. MOMEHT UMITyJIbCa SIAPA U €M0 MATHUTHBIA MOMEHT.
B3auMopneiicTBue HYKJIOHOB W TIOHATHE O CBOWCTBAX M MPUPOJE SACPHBIX CHIL.
DHeprus CBsi3u U Ae(PeKT Macchl.

SlnepHble peakuuu. fnepHble peaklUMyM U 3aKOHbl COXpaHeHus. Peaxknus
anepHoro aenenus. llemnas peaknus nenenHus. DU3NUECKHE OCHOBBI PadOTHI
AIEPHOTO peakTopa. TepMosaAepHbIE PEAKIUHU. YIIPABISIEMbIN TEPMOSICPHBIA CUHTES.

Mopens sinpa

PexoMenayemas iureparypa:

ocHOBHas [3];

nornojgHutenbHas [1, 12].

5. Meronuueckue PEKOMEHIAIINHA 110 OPraHu3alMi U3YICHUA TUCIHUILINHBI

[Mpu peanuzanuu TPOrpaMMbl JIUCHIUTUIMHBI HCIOJB3YOTCS JICKIIMOHHBIE,
MPaKTUYECKUE 3aHATUS U JIaDOpaTOpHbIE padOTHI.

OOImMMU 1eAIMU Y4e€OHBIX 3aHATUN SABISIIOTCS:
— 00o001ieHne, cucTeMaru3alusi W yOIyOJIeHHE TEOPEeTUYECKUX 3HAHMM 1O
KOHKPETHBIM TEMaM JIUCHMIUIMHBI C Y4eTOM TpeOOBaHUH IMOCUIBHOCTH U
JOCTYITHOCTH y4eOHOr0 Marepuara;
— pa3BUTHE UHTEIUICKTYAIBHBIX CITIOCOOHOCTEH O0YYaIONTUXCS C YIETOM BO3PACTHBIX
MICUXOJIOTHYECKUX 3aKOHOMEPHOCTEH MaMsITH ¥ MBIIUICHHS,
— JIMYHOCTHO-OPHUCHTHPOBaHHOEC (OpMUpPOBaHHE TPO(PECCHOHAIBHO 3HAYMMBIX
Ka4eCTB: CAMOCTOSITEIbHOCTH, HACTOWYMBOCTH B JIOCTHIKEHUH MTOCTABICHHBIX TIEJICH,



OTBETCTBEHHOCTHU U TBOPYECKON MHULINATHUBBI.

OCHOBHBIMU 33/1a4aMH JIEKIIUU SIBIISIIOTCSA:

— HCIOJNB30BAaHUE METO/a MPOOJIEMHOIO H3JI0KEHHs Y4eOHOro marepuana Juis
peanu3anuu  MHQOPMAIIMOHHOW,  CHUCTEMAaTH3UPYIOIIEH,  pa3bsCHAOMENH U
pa3BuBaoIIe QyHKIIHII;

— obecrieueHre MPEeeMCTBEHHOCTH TeM JIEKIIMOHHOTO Kypca U npodeccroHaIbHOMN
HapaBJIEHHOCTU Y4e€OHOro Marepuana,

— pacKpbITHE€ BHYTPUIPEAMETHBIX M MEXIPEIMETHBIX CBsi3ed  y4eOHOro
Marepuaa.

[leapto  TpakTUYECKOro  3aHATHS  sBIseTcs  (HOpPMHpPOBAHWE  YMEHUMH
MCIIOJIb30BaTh €CTECTBEHHOHAYYHOE 3HAHHME B Ka4€CTBE OPUEHTUPOBOYHOW OCHOBBI
pellIeHUs] MpaKkTUYeCKUX 3anad. B Xoxe mpakTuueckux 3aHATHA oOecrnedrBaeTcs
pedIIeKCUBHOE OCBOEGHHE TEOPETUYECKUX W IMIMPUYECKUX METOAOB TMO3HAHHUSA B
IpOLIECCE BBITOJIHEHUSI MPOOJIEMHBIX YUEOHbIX 3aaHH.

Hensamu 71a00paTOPHBIX 3aHATUI SBJISIIOTCSL: (dopmupoBaHue
UCCIIEIOBATEIbCKUX  YMEHH (mabmronars, CpaBHUBATh,  AHAJIM3UPOBATh,
YCTaHaBIIMBAaTh 3aBUCUMOCTH, JI€JaTh BHIBOABI U 00OOIEHHS, CAMOCTOSTEIIbHO BECTH
UCCJIEOBAaHUE); TMOHMMAHHUE MPUHIMUIOB pabOThl HU3MEPUTENIBbHBIX MPUOOPOB;
pruoOpETEeHNE JIMYHOTO ONbITa pa0OThI C U3MEPUTETBLHON TEXHUKOM.

CamocTosiTenpHast paboTa OOy4aloOIUXCA HAMpaBISIETCs HAa JIMYHOCTHOE
JOCTH)KEHUE CIENYIOIUX Ilesel: yriayOleHrne 3HaHUM; caMOCTOSTEIbHBIA MOUCK,
o0paboTka u npeodbpazoBanue yueOHOU MH(OpMaIuy; oTpaboTka yMeHus paboThl CO
CIpaBOYHON HAYyYHOM JTUTEPATypoOil; rpaMOTHAs MOATOTOBKA K Y4€OHBIM 3aHSTUSIM.

6. O0pa3oBareibHAsi TEXHOJIOT S

IIpn peasm3anuum nOporpamMmbl  TUCHUIUIMHBL  «Du3KMKa»  HCHOJB3yeTCA
oOpa3oBaresbHasl TEXHOJIOTHUS MO3TAIHOIO (POPMHUPOBAaHUS YMCTBEHHBIX J1EUCTBH,
KOTOpasi OCYHIECTBIIETCA B YCIOBHAX MHTErPAllMU IIPAKTUYECKOTO 3aHATHS W
naboparopHoii paboThl. [lupgakTUdeckue YCIOBUS HHTETPalUM y4eOHBIX 3aHATUN
OIpE/ENICHbl B HAyYHOM MCCIIEAOBAHUM, MPOBEACHHOM COTPYAHMKaMHu Kadeapsl B
paMKax Hay4dHO-MCCJIEe0BaTeIbCKOM padOThl YHUBEPCUTETA.

OnpeneneHHbBIMU B TEOPUH  OOY4YEHHS  CTPYKTYpHBIMH  3JI€MEHTaMU
o0pa3oBaTeNbHON TEXHOJIOTUH SIBIISIIOTCS KOHIETITYaJIbHAs OCHOBA, CO/lepKaTeIbHbIe
Y IIPOLIECCYAIbHBIE KOMITOHEHTHI.

Konuyenmyanvnoit ocnoeoit  00pa3oBarebHOM  TEXHOJOTHH  TIOJTAMHOTO
dbopMUpOBaHHUs YMCTBEHHBIX JCHCTBUN SBIAIOTCS TPUHIIUIBI  BepUpHUKAIIH,
MEKIUCUUTLIMHAPHOMN WHTETPAaTUBHOCTH, €IMHCTBA " MHOT000pa3us
BHYTPUIIPEAMETHBIX CBA3€H (QyHIaMEHTAIbHON TUCUMILUIUHBI «DU3nkay.

OCHOBHBIMU 1I€JIEBBIMU YCTAaHOBKAaMH JIESITEIBHOCTH IPENOAaBaHUSA-YUEHUS
SABIIIFOTCSA:

eCO3/laHUE YCIOBUW [T PEIEKCHBHOTO OCBOCHHUS €CTECTBEHHOHAYYHBIX
3HaHWUW B pa3JIMYHBIX BUJAX Y4€OHO-TT03HABATENbHON AESTEIbHOCTH;



¢00001IeHNEe, CUCTEMAaTH3aIlis, YIITyOJIeHue, OCBOCHHE TEOPETHYSCKUX 3HAHHM
M0 KOHKPETHBIM TeMaM Yy4eOHOro Kypca (Gu3uKH;

epa3BUTHE Yy OOYYaIOIIMXCS: HABHIKOB KOMaHIHOW pPabOThI, MEKINYHOCTHOM
KOMMYHHKAILIUH, IPUHSITHUS PEIICHUH, TUACPCKUX KauyeCTB.

CooepirrcamenvHvimu Komnonenmamu o0pa3oBaTEIHLHON TEXHOIOTUH SBIISIOTCS
TEMaTUYeCKHe TMAaKeThl TUAAKTHUYECKUX CPEICTB, KOTOphIE pa3pabarhIBarOTCS IS
KQXJIOr0  MHTETPATUBHOTO  Y4eOHOro  3aHATUS C  LeIbl0  oOecreyeHus
WHANBUAYaTbHON OTpabOTKM YMEHUN HUCIHONB30BaTh (hyHIaMEHTAJIbHBIC 3HAHHS B
Ka4eCTBE CPEACTB pEHICHUS MPAKTHUYECKUX W OHMIMPUYECKUX 3a7ad 10 TeMe
HMHTErPAaTUBHOTO y4eOHOIO 3aHATHUS;

Ilpouyeccyanvnvimu Komnonenmamu oOpa30BATEIbHON TEXHOJIOTUU SIBISIOTCS
TEMaTUYECKU COIJIACOBAHHBIE KOMILUIEKChl HATYPHBIX J1a0OpPaTOPHBIX YCTAHOBOK H
aBTOPCKUX YYEOHBIX MPOrPaMMHBIX MPOIYKTOB, UCIIOJIb30BaHUE KOTOPHIX B yueOHOM
npolecce Mo3BOISET 00eCHeYuTh TapMOHUYHOE JIOMOJIHEHUE CPEJICTB HATYpHOIo U
BUPTYaJIbHOTO SKCIIEPUMEHTOB.

[Ipy BBIMOJHEHUU BUPTYAJIbHBIX J1AOOPATOPHBIX PpabOT  HCHOJB3YIOTCS
aBTOPCKHE KOMITBIOTEPHBIE MOMAEIM MO pasaenam Kypca (usuku: «Dusnyeckue
OCHOBBI MEXaHUKH», «DIEKTPpUUECTBO», «Marnetusm», «Duszmka KoieOaHud u
BOIH», «BonHoBas ontuka» (2-4 cemectpsl); «OCHOBBI MOJEKYISIPHOM (PUIUKU U
TepMonuHaMukny, «KBantoBas pusuka» (5 cemectp).

B eauHcTBE M B3aMMOCBSI3M CTPYKTYPHBIX KOMIIOHEHTOB OO€CIEeYHBAETCS
BBIIIOJIHEHHUE  OCHOBHBIX  TpeOoBaHMM K  00pa3oBarelbHOW  TEXHOJOTHUU:
KOHIIENTYaJIbHOCTh, CUCTEMHOCTh, BOCIIPOU3BOIMMOCTh, THOKOCTh, 3(PPEKTUBHOCTb,
JTUHAMUYHOCTD U YIIPABISIEMOCTb.

WNurterparnBHoe ydeOHOE 3aHATHE MPOBOAUTCA JBYMSI MpENOAaBaTeIsIMU B
TedeHne 6 vacoB (Wi 4 4acoB) B JBYX IOMEIICHUSIX: B HATypHOU jaboparopuu
GU3MKA U B KOMIBIOTEPHOM KJIacCe€, B KOTOPBIX KYypPCAHTHI MOATPYII OpUTaIHBIM
METOJIOM BBITIOJIHSIOT JJaOOpaTopHble pabOoThI (HATYpHBIE U BUPTYaJIbHbIE).

Ha nocnenyromux WHTErpaTUBHBIX YYEOHBIX 3aHATUSAX OCYILIECTBISIETCA
poTanus MOArPYIIII.

[TosTanHoe dbopMUpOBaHHE  YMCTBEHHBIX  JEHCTBUM 00y4Jarommuxcs
o0ecreyrnBaeTCss Ha KOHTPOJIbHO-TIPAKTUYECKOM, SKCIIEPUMEHTAILHOM U aHAJIUTHKO-
CUHTETUYECKOM ATallaX UHTErPaTUBHOTO Y4€OHOIO 3aHSATHS.

B TeueHue mepBbIX IBYX 4acoOB y4eOHOrO 3aHSATUS KYypCAHThI MHIUBHUAYAJIbHO
BBIMIOJIHSIIOT ~ TECTOBbIE  MPAKTUYECKHUE 3aJaHus [0 TeMe€  MPEACTOAIIETO
IKCIIEPUMEHTAIBHOTO M CCIICIOBaHUS (KOHTPOJIbHO-PAKTHYECKHUIi I Tam).

Ilenp oOydeHuss — ¢GOpPMUPOBAHME YMEHHI HCIOJIb30BaTh (yHIaMEHTAJIbHbBIC
3HaHUSI B KA4€CTBE OPHEHTUPOBOUHOW OCHOBBI PEIICHHS MPAKTUYECKUX 3ajad,
CaMOCTOSITEJIbHOE  W3YYEHUE  MPUHIUIOB  pabdoThl  MNpUOOPOB M CXEMBI
AKCIIEPUMEHTAJILHOU paOOTHI.

OO0pa3zoBaTeNbHBIMU 3a/ladaMU KOHTPOJIbHO-TIPAKTUYECKOTO0 dTara SBISIOTCS:
M3y4yeHUE JIEKIIMOHHOIO Marepualia, OCBOCHHME METONOB paboTel ¢ ydeOHOH
JUTEPATYpPOU; BBHINOIHEHUE BBIYMCICHUM, PACUETOB B XOJI€ PEIICHUS MPAKTHUYECKHUX
3aja4; paboTa ¢ HOPMAaTUBHOM U CIIPAaBOYHON JIUTEPATypPOH.



B TeueHue cienyromux 2 4acoB ydyeOHOTO 3aHATHS KypCAaHTbl OpUIaJHbIM
METOJIOM BBITIOJHSIOT JJTa00opaTopHbie padoThl (IKCHEPUMEHTAIbHBII ITaIl).

Ilenp oOy4yeHuss — QOpMHpPOBAHME HHCTPYMEHTAJIBHOM  KOMIIETEHIUH
IUIAHUPOBaTb W MPOBOAUTH (PU3UUECKUE HCCIEAOBAHUS SKCIIEPUMEHTAIbHBIMU
MeTofamu; (OpPMHUpPOBaHME YMEHUs paboTarb B KOJJIEKTHBE MW TMOAYHUHSITHCS
PYKOBOZSIIIIUM YKa3aHUSM.

OOpa3oBaredbHBIMM  33JayaMHM  SKCHEPUMEHTAJIbHOIO  dTana  SBISAIOTCH:
dbopMupoBaHHE MPAKTUYECKUX YMEHHH paboThl ¢ M3MEpPUTENbHBIMU HpuOOpamu,
YCTAaHOBKaMH; (POPMHPOBAHUE HCCIEIOBATENBCKUX YMEHUMH; SKCIIEpUMEHTAIbHAs
npoBepka  (opMyl, METOAMK pacuera, YCTAHOBJIEHHWE W  MOATBEP)KIEHUE
3aKOHOMEPHOCTEH, O3HAKOMJICHHE C METOAMKAMH IPOBEIECHUS HKCIIEPUMEHTOB,
YCTAHOBJICHME CBOMCTB BEHIECTB, HX KAYECTBEHHBIX M  KOJIWYECTBEHHBIX
XApaKTEPUCTHK,

B TedyeHume  3aKIIOYUTENBHBIX 2  4YacOB  KypPCaHTbl  OCYIIECTBIISIIOT
CaMOCTOSTENIbHYI0 00pabOTKy M MPECTABISAIOT PE3YNbTAaThl SKCIEPUMEHTA B YCTHON
Y IUCBMEHHOH (popMe (AHATUTUKO-CHHTETHYECKHUIi ITam).

Lenb oOydenus - GopMHUpPOBaHHE UHCTPYMEHTAIBHON KOMIETEHIIMN OLIEHUBATh
TOYHOCTH M TOTPEIIHOCTh HW3MEPEHUN, aHaJu3upoBaThb (UINYECKUN CMBICI
IIOJIYYEHHBIX  PE3yIbTaTOB; IPOBOAMTH  JOKA3aTelbCTBA  YTBEPKACHUN  Kak
COCTABJIAIONICH KOTHUTHBHON M KOMMYHUKAaTUBHON (DYHKIUU.

B koHIle HHTErparuBHOr0 y4eOHOro 3aHATHS KypCaHThl YYEOHOH TpyMIIbI
00s13aHBl ~ JIMYHO  MPEJCTAaBUTh  PE3yAbTaTbl  CaMOCTOSTENbHOH  y4eOHO-
MO3HABATEIbHON NIEATEILHOCTH B BUJE O(POPMIICHHOTO MO YCTaHOBJIEHHOU (dopme
0TYeTAa M0 HATYPHO! (MJIM BUPTYaJIbHOI) 1a0opaTopHOi padore.

7. OneHOYHbIe MaTepHAJIb] 110 JUCHHUIINHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00€CTIeUrBaET OLICHMBAHUE XOAa OCBOCHUS
JUCIUILIMHBI, MPOBOAUTCS B COOTBETCTBUM C COJACPKAaHWEM JIMCHUMIIJIMHBI IO BUJAM
3aHATHH B (OopMe TECTHPOBAHHUSA, 3aIUTHl OTYETOB IO JabopaTopHBIM pabdoTam,
3alIUThl OTYETOB IO pacueTHO-TpaduueckuM padoTaM, BBIIOJHEHHBIX B XOfe
MCCIIEIOBAaHUN KOMITbIOTEPHBIX MOjIeNiel (PU3UYECKUX MPOIECCOB.

[IpomexxyTouHast ~ arTectanusi, KoTopas  oOecliedMBaeT  OLICHHUBAaHUE
MPOMEXKXYTOUYHBIX M OKOHYATEIBHBIX pE3yIbTaTOB OOy4EeHHS 1O JUCHUILIMHE,
MPOBOAMUTCA B (hOpMeE 3aueTa ¢ OIEHKOM M IK3aMeHa.

7.1. IllpumepHbIe OLIEHOYHbIE MATEPHAJIBI JJIl TEKYLIEr0 KOHTP 0JIst
yCIIeBAeMOCTH:

7.1.1. TunoBble 3aJaHNUs AJI51 TECTUPOBAHMS :

1. B xontype Tomcona HampsikeHHE Ha OOKJIaJKax KOHJEHCAaTopa U3MEHseTCs
no 3akony: U = 100-c0s1000t (B). Ecnu s1ekTpoeMKOCTh KOHAEeHcatopa paBHa 10
MK®D, TO MakCHMaJIbHAsI CHJIa TOKAa B KOHTYpE paBHa....

1A

2)2 A

3)0,5A



4)0,1 A

5)0,2 A

2. B xontype TomMcoHa 3JIEKTpPOEMKOCTh KOHJEHcaTopa paBHa 10 Mkx®D, a
MHIYKTUBHOCTH Karymiku 0,1 'n. Eciu amnnuTyna kone6aHUM CUITbI TOKA COCTABIISIET
100 MA, To amMmuIHTY1a KOJIeOaHUI HAPs)KEHUs Ha KOHJIEHCATOpe paBHA

1)10B

2)100B

3)1B

4)0,1 B

5)0,01 B

3. Kaxk usmeHuTcs aauHa BOJHBI, HA KOTOPYIO HACTPOEH PAAUONPUEMHUK, €CIH
B [IPUEMHOM KO0JIe0aTeIbHOM KOHTYpPE EMKOCTh KOHJIEHCAaTopa yBEJIUUUTh B 9 pa3?

1) ymenbmutes B 3 paza

2) ymeHbImUTCS B 9 pa3

3) yBesmmuuTcs B 3 paza

4) yBenuuutcs B 9 pa3

5) HE UBMEHUTCS

4. OnTuvecKuil 1uamna3oH BKIOYAET B ceOsl. ..

1) Bumumblii cBeT, yabTpadHOIETOBOE U3JIydeHHE, HHPPaKpaCHOE U3TydeHHUES

2) yabTpaduoeToBOE U3NydeHue, HHPpakpacHOe U3TyUeHHUES

3) Auana3oH PEeHTICHOBCKOE U3TyUYeHHUs], YIbTpadruoIeTOBOS U3TyUCHHE,
uH(ppakpacHoe U3TydeHUE

4) muama3oH PeHTTEHOBCKOTO U3JTYUYCHHUS, BUIUMBINA CBET

5) ynbTpaduoseToBoe u3nydeHue, HHPPaKpacHOE U3ITyUCHUE

5. CKOJBKO UTHH BOJH MOHOXPOMATHYECKOro cBeTa ¢ gacTotoit v=5-10" I'q

yJIOkKaTcsd Ha MyTH 1,2 MM B Bakyyme
1) 30000
2) 20000
3) 10000
4) 5000
5) [IpaBuibHOTO OTBETA HE MPEIOKEHO

7.1.2 ®opma otyera mo JadopaTopHOH padoTe M pacuieTHO-IrpadUuIecKo
paoore:

Otuet 0 1aboparopHoii (pacueTHO-Tpaduueckoi) padbore No
Ha3zBanue pa0oThI:

[{ens paOoOTHI:

Teopernueckas 4acTh:

DKclepUuMeHTalIbHAs YacTh:

O6paboTKka pe3yIbTaToB:

BBIBOIBI O COOTBETCTBUY YCTAaHOBJICHHBIM HOpPMaM W TIpaBUJIaM OILICHKH:



7.1.3 TunoBble 3a1a4u:

1. HopmanbHOE€ yCKOpEHHUE TOUKH, JBHXKYIIEHCS MO OKPYKHOCTH
pammycoMm 4 MeTpa, 3amacTcsi ypaBHeHHeM a, = 1 + 6t + 9t°. Ompememntsb
TaHTCHIMAJIbBHOE YCKOPEHUE TOUKHU U MOJHOE YCKOpeHue uepe3 | ¢ mocie Hayana
JBUKECHUS.

2. Touka &OBWXKETCS MO OKPYXKHOCTH paaumycoM 10 cM ¢ TOCTOSSHHBIM
TAHTeHIMATBHBIM yCKOpeHneM 8 cm/c’. Uepes Kakoe BpeMsi MOCIe Hadana
JBWKEHUSI HOpMaJIbHOE YCKOpPEHUE TOYKH Oy/IeT paBHO TAaHTCHIIHATLHOMY?

3. Ha kakoifi BbICOTE OT MOBEPXHOCTH 3eMIJIM YCKOPEHHE CBOOOIHOTO
MafeHns JOCTUraeT BeIndnHbI 1 M/c??

4. HaiitTu nuHEelHbBIe CKOPOCTH JIBUKEHUS IEHTPOB IIapa, Jucka u obpyuda,
CKaTUBIIIMXCS 0€3 CKOJbXCHUsI ¢ HAKJIOHHOM IIIOCKOCTH BbicoTo# h = 0,5 M.

5. O6pyu maccoii m = 1 kr, paguyc Kkotoporo paBeH R = 60 cM, npuBsizaH K
BepeBke aiauHoM £ = 40 cMm. BepeBky ¢ 00pyueMm BpaillarOT B TOPU30HTAIBHOM
I0cKoCcTU. Halith MOMEHT mHepIuu oopyya.

7.2llpuMepHbBIE OLIeHOYHbIE MATEPUAJIbI 1JIS IPOMEKYyTOUYHOM
aTTecTalum:

7.2.1 IlpuMepHbIH epeYeHb BOMPOCOB JJIS 3a4eTa ¢ OLeHKOU

1. 3akoH cOXpaHEHHS AICKTPUIECKOTo 3apsna. 3akoH KynoHa.

2. DnekTpocTaTudeckoe moje. HampspkeHHOCTh M TOTEHIMA JJICKTPOCTa-
TUYECKOT'O TOJISL.

3. [lpuHIMN Cyneprio3uIuy MMEKTPUISCKUX MOJIEH.

4. Teopema T'aycca s 3JEKTPOCTAaTUYECKOTO IO B BaKyyMe MU €€
MPUMEHEHUE K MPOCTEUIITUM 3a]ja4aM.

5. Hupkynsiust BEeKTOpa HANPSHKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

6. Tunber audnextpukoB. [lomspuzanms audnexTpukoB. llonspru3oBaHHOCTH
JUAJIEKTPUKOB U HAMIPSKEHHOCTD MOJISl B TUAIEKTPHUKE.

7. TIpoBOIHUKHU B SIEKTPUUECKOM IOJIE.

8. DHeprus cuctemsl 3apsao0B.

9. DnekTpuueckas eMKoCTh. KoHeHCcaTOpEI.

10. DHeprus 3apsiKEHHOTO KOHJIEHCATOpa.

11. OObeMHas IIOTHOCTh YHEPTUHU SIECKTPUUECKOTO MOJIS.

12. Dnexrpuueckuii Tok. Cuja v MIOTHOCTh TOKA.

13. 3akon Oma. ConpoTUBICHUE TPOBOJHUKOB.

14. DnemeHTapHas KJlacCUYECKasi TEOPHS AIEKTPONPOBOAHOCTH METAJLIOB.

15. BrIBOT OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOTO TOKA.

16. PaGoTa u MomHOCTh TOKa. 3akoH Jlxoyms u Jlenna.

17. CropoHHHE CHIIBI. DIEKTPOABMIKYIIAS CUJIA U HATIPSKEHHUE.

18. IlpaBuna Kupxroda a1 pa3BeTBICHHBIX IIETICH.

19. MouHoCTh B IE€NMU MOCTOSIHHOTO TOKA.

20. Pabora BbIxXO/a 37IeKTpOHA. TEepMOIIEKTPOHHASI IMHUCCHSL.

21. Tok B razax. Tumsl ra30BoOro paspsmia.



23.
24.

I10JIA.

25.
26.

MarHuTHoOe MoJI€ U €T0 XapaKTepUCTUKHU.
3akon buo-CaBapa-Jlaniaca u ero nmpumMeHeHHe K pacueTy MarHUTHOTO

3akoH AMnepa. BzanmoneicTre napanieabHbIX TOKOB.
MarauTHoe mosie ABWXKYyHIEerocs 3apsaa. J[edicTBHe MAarHMTHOrO IOJIS Ha

JBUKYIIANCS 3apsii.

27.
28.
29.
30.
31.

ITIO0JIC.

32.

JIBM>KEHHE 3apsIKEHHBIX YACTUL] B MATHUTHOM TIOJIE.

Oddext Xomnna.

[upkyndiust BEKTOpa MarHUTHOW MHIYKIUH.

MarsHuTHoO€ 1oJIe COIEHOUAA U TOPOUa.

Pabora mo mepemenieHn0 MPOBOJHUKA U KOHTYpa C TOKOM B MarHMTHOM

SIBrieHne »IEKTpOMAarHUTHOM MHAYKIMU. 3akoH Dapages U €ro BBIBOJ W3

3dKOHA COXPAaHCHUA SHCPIr'Uu.

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

41

rasa.

CoOoNORWN

10

11.

Bpamenne pamky ¢ TOKOM B MArHUTHOM I1OJIE.

NunykTuBHOCTH KOHTYpa. CaMOMHYKIIHSI.

DKCTPATOKHU 3aMbIKaHUSI M Pa3MbIKaHHUS.

Bzaumuas unaykius. Tpancdopmartopsl.

DHeprusi MarHUTHOTO MOJIS.

MarauTHble MOMEHTHI 3JIEKTPOHOB M aTOMOB. Jl1a - U MapaMarHeTUKH.
HamaramuenHocts. MarauTHoeE 11ojie B BEILIESCTBE.

deppoMarHeTUKy U ux cBorcTia. Iletns rucrepesuca.

. [lostHas cucrema ypaBHeHu MakcBesia sl 3J€KTPOMArHUTHOTO TOJIS.

7.2.211puMepHBbIH MepeYeHb BONPOCOB 1JIs IK3aMeHa

OcHoBHOE YpaBHCHHC MOHGKYHHPHO-KHH@THHGCKOﬁ TCOPHUHU HACAIIBHOTO

Pacnipenenenne MaxkcBena 1o CKOpOCTsIM.

Pacnipenenenne bonpiimMana 1o sHeprusm.

JlmuHa cBoO6OHOTO TIpodera.

Teopema 0 paBHOpacTpeeNICHUs] PHEPTUH 11O CTEMEHSIM CBOOOIbI.

[TepBoe Hauan0 TEPMOJUHAMUKH.

Pabora rasza.

TermmoeMKoCTb.

[IpumeHeHune mepBoro Hayajaa TEPMOJIMHAMUKHU K U30IPOLIECCaM.
AnrabaTHBIN ¥ TOJMTPONUYECKUHN MTPOIIECC.

Btopoe nHauanmo Ttepmoaumnamuku. I[lukn Kapuno u ero K.ILI. mus

nacajabHOIO rasa.

12.
13.
14,
15.
16.

VYpaBuenusa Ban-nep-Baansca.

DKCIepuMEeHTAITbHBIE 3aKOHBI M3ITY4eHHS a0COTIOTHO YEPHOTO Tea.
3akon Credana-bonbiimana.

3akon Kupxroda.

3akonsl Buna.



17. PactipefienieHue SHEPruu B CIEKTpe a0CONIOTHO depHoro tena. dopmyna
[Inanka.

18. ®oroad ekt u ero 3aKOHHI.

19. Naenenue cBeta. OnbiT Jlebenena.

20. Dddexr Komnrona. KomnToHoBcKas AJiMHA BOJHEI.

21. [lonsatne o ¢oToHaX — KBaHTaxX OdJIEKTPOMarHuTHOro mojsa. Mx
XapaKTePUCTUKH.

22. Teopust ctpoenust atoma. Mozens TomcoHa.

23. [Inanerapuas monens atoma bopa — Pesepdopna.

24. Tloctynarel bopa. 3aBucuMocTh paanyca OpOUTHI OT IJIABHOTO KBAaHTOBOIO
qucia.

25. Teopust bopa. 3aBHCUMOCTh TONHON SHEPrHUH OT TJIABHOTO KBaHTOBOTO
qrcla.

26. Jlnuna BonHbl Ae bpoitns. KopnyckynsipHO-BOIHOBOM qyanin3m

27. BonmHoBasgs (yHKIMST B KBaHTOBOM MEXaHUKE U €€ CTaTUCTUYECKOE
TOJIKOBaHHUE.

28. Bonnosas ¢ynkuus u onsiT FOHTa € 31€KTpOHaMHU.

29. Yactua B OeckoHeyHO ©IyOOKoW moreHuuanbHoi sime. [locTtaHoBKka
3amaun. Ypasuenue lllpenunrepa.

30. Yactuna B OeckoHEUHO TIIyOOKOM NOTEHUHAIbHOM sMe. BonHoBas
byHKIHS.

31. Yactuiia B OeCKOHEYHO TNyOOKOM moTeHIHanbHOM siMe. KBaHTOBaHue
HHEPTHUH.

32. HepensaTUBHCTCKAsl TEOPUS aTOMa BOAOPOa B KBAHTOBON MEXaHHUKE.

33. Ctpoenue siapa aroma. [IpoToHBI 1 HEUTPOHBI.

34. DHeprus cBs3u B siape. Ee 3aBUCMMOCTh OT aTOMHOI'O HOMEpa.

35. CtpoeHue sipa aroma. SIaepHble CHITHL.

36. JIBe BOBMOXKHOCTH MOJYUYEHHUS SHEPTUH IIPH paciiaae saep.

37. EcrecTBeHHast palu0aKTUBHOCTbD.

38. SnepHble peakiuy.

39. 3akoH paJIMOAKTHBHOIO pacnaja.

40. Anbda-, 6era- pacnan. ['amma-uznydeHue.

41. 3akOHBI COXpaHEHUS MPU AEPHBIX PEAKIHUSIX.

42. ®usnyecKre OCHOBBI SEPHOTO PEaKTOpa.

7.3. llIkana ouneHMBaHUSI Pe3yJbTATOB MPOMEKYTOYHOH aTTeCTAllUU U
KpUTEPHH BbICTABJIEHHS OLIEHOK

dopma [Tokazarenu
Kpurepun BbICTaBICHNS OLIEHOK [IIxana oueHrBaHus
KOHTPOJISI OLICHUBAHUS
3a4eT C MPaBWIBHOCTh U | JaH NPAaBUJIbHBIN, MOJHBIA OTBET Ha OTJIMYHO
OLIEHKOM/ MOJIHOTA OTBETA | MMOCTABJIEHHBIM  BOMNPOC,  IOKa3aHa
JK3aMeH COBOKYITHOCTb OCO3HAHHBIX 3HAHUU IO

JUCHUIUINHE, NJOKA3aTCIbHO PACKPBITHL
OCHOBHBIC TTOJIOXKCHHUA BOIIPOCOB;
MOT'YT OBITH AONYIICHBI HCAOYCTHI,




HCITPABJICHHBIC CaMOCTOATECIIBHO B
IMponeccce OTBCTA.

JaH  IpaBUJIbHBIN, HEJIOCTAaTOYHO XOPOLLO
MOJHBIA OTBET Ha IIOCTaBJICHHBIM
BOIPOC, TOKAa3aHO YMEHHUE BBIJCIUTH
CYUIECTBEHHBIE UM HECYLIECTBEHHBIE
MIPU3HAKHU, [PUYUHHO-CIICICTBEHHbIE
CBSI3W; MOTYT  OBITh  JIOMYIIEHBI
HEJIOYETHI, UCITPABIICHHBIE C TTOMOIBIO

npernoaBaTess.
JaH HEIOCTaTOYHO TPAaBWIBHBIM ¥ | YJIOBJIETBOPHUTEIHHO
TIOJTHBIH OTBET; JIOTUKA u

MOCJIe0BATEIbHOCTD U3JI0KECHUS

UMEIOT  HapylIeHus; B  OTBETE

OTCYTCTBYIOT BBIBOJIbI.

OTBET NPECTaBIsAET co0oli | HEYOBIETBOPUTEIILHO
pa3po3HEHHbIE 3HaHUA C

CYLIECTBEHHBIMU  OMIMOKaMU IO

BOIIPOCY; HPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOTMYHOCTh

U3JI0KEHUS;  JIONONHHUTEIbHBIE U

YTOYHAIOIIHUE BOIIPOCHI HE MPUBOIAT K
KOPPCKIMU OTBETA HA BOIPOC.

8. PecypcHoe o0ecnieyeHue TUCHUTIIHMHBI
8.1. JIulieH3uOHHOE ¥ CBOOOIHO PACIPOCTPaHsieMoe MPOrpaMMHOe
odecrneueHue

[lepeueHp JUIEH3MOHHOTO M CBOOOTHO PACIpPOCTPAHSIEMOro MPOrpaMMHOIO
o0ecredeHusi, B TOM YHCIIe OTE€YECTBEHHOTO TTPOU3BOJICTBA '

1. MoitOdpuc  O6pazosanme [[10-41B-124] - TlomHBIH  KOMIUIEKT
pPENaKTOPOB  TEKCTOBBIX JIOKYMEHTOB W  JJICKTPOHHBIX TaONMUIl, a Takxke
UHCTpyMEHTapui 1Jsi paboTel ¢ rpaduyeckumMu mnpeseHtanusmMu [CBoOOIHO
pacripoctpansiemoe. Homep B EamHOM peecTpe pOCCHICKMX MOpPOrpaMm Uit
9JICKTPOHHBIX BBIYUCIATEIBHBIX MAIIUH U 0a3 JaHHbBIX - 4557]

2. Astra Linux Common Edition pemu3 Open [[10-25B-603] -
OnepanuonHas cuctemMa oOmero HasHadeHus "Astra Linux Common Edition"
[Kommepueckas (Full Package Product). Homep B EnumnHom peectpe poccuiickux
pOrpamM IS 3JICKTPOHHBIX BBIYUCIIUTEIBHBIX MAIIUH U 0a3 JaHHbIX - 4433]

8.2. IIpogeccuonanbHbIe 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIIPABOYHbIE
CHCTEMbI

Nudopmarnuonnas crpaBounas cuctema — CepBep OpraHoB rocydapcTBEHHON
BJIACTH Poccuiickoit denepannu http://poccus.pd/ (cBOOOTHBIM
noctym);npodeccuoHanbabple  0a3bl  JMaHHBIX — [lopTayl  OTKPBITBIX JTAHHBIX
Poccuiickoii ®enepanuu https://data.gov.ru/ (cBoOonmubli noctyn); denepaibHbIi
noprann  «Poccuiickoe oOpazoBanue» http://www.edu.ru (CBOOOIHBIA JOCTYI);




cucreMa O(HIIMATBHOTO OIYyOJIMKOBAaHUSI TPABOBBIX AKTOB B 3JCKTPOHHOM BHUJIE
http://publication.pravo.gov.ru/  (cBoOOmHBIM  jmocTym); (denepanbHBId  MOPTaI
«CoBepIICHCTBOBAHKE TOCYTAPCTBEHHOIO yIpaBieHus» https://ar.gov.ru (cBOOOTHBIIM
JIOCTYI).

8.3. JIureparypa

a) OcHoBHas JuTEeparTypa:
1. Ckpebos B. H. Kypc obmieit pusuku: yuedHoe mocodue: [rpud MUC,

rpud Mun. o6p]. T. 1. Mexanuka / B. H. Ckpebos, A. U. Tpybuiiko; moa obur. pen.
B. C. ApramonoB; MUC Poccun. - CII6.: CII6Y I'TIC MUC Poccunm, 2015. Pexum
nocrtyma: http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-
e5¢c5511c0ab5

2. Ckpebos B. H. Kypc obmeit pusuku: yuedbHoe nocoodue: [rpud MUC,
rpu¢ Mun. o6p]. T. 2. Dnexkrpuuectso u marHetusm / B. H. Ckpebos, A. W.
TpyOunko ; mon o6ur. pen., B. C. Apramonos; MUYC Poccuu. - CII6.: CII6Y I'TIC
MUC Poccun, 2011. Pexum JOCTyTA:
http://elib.igps.ru/?97 &type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-
6525caf6abf5

3. Cxkpe6oB B. H. Kypc obmieit ¢pusuku: yaednoe nocodue : [rpud MuH.
o0p]. T. 3. Konebanus u Bonabl. Ontrka / B. H. Ckpebos, A. Y. TpyOwiko; o oo,
pen., B. C. Apramono; MUYC Poccuu. - CII6. : CII6Y I'TIC MYC Poccuun, 2015.
Pexxum  nmoctyma:  http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fh53-
419a-9113-54e604f815ae

0) lonmoIHUTE/IbHAA JIUTEPATypa:

1. Tpodumosa T. U. Kypc ¢usuku: yuedbnoe nocodue: [rpud Mun. oop.] /
T. U. Tpobumosa. - 17-e uzn., crep. - M. : Axagemus, 2008

2. MakapoBa T.A., Menasenesa JI.B., Tpybunko A.N. ®Dusuka.
dusnueckue OCHOBBI MEXaHUKHU. YUeOHOe MocoOue Ui CaMOCTOSATEILHON PabOThI U
caMoKoHTpouiss 3HaHui oOydaromuxcs.— Cnb.: CII6Y I'TIC MUC Poccuu, 2019.
Pesxcum oocmyna: http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42ch-d77e-
4636-a181-0011d91felf8&remote=false

3. HNanunos N.JI., Eroposa H.U., Hekpacos A.C., Tpyounko A.1. ®usuka.
Mexanuka. PykoBoacTBo k JlaboparopHo-TipakTHdeckum 3austusim.— Cnb.: CIIoY
ITIC MUC Poccuun, 2019. Peoicum docmyna:
http://elib.igps.ru/?16 &type=card&cid=ALSFR-80al16b61-11a0-4daa-87b1-
6d674e8c8b94&remote=false

4, Mensenesa JI.B., Tpyobusnko A.M. ®usuka. DnekTpocraruka: yueOHOe
nocoOue i1 CaMOCTOSTEIbHON padOThl U CAMOKOHTPOJISI 3HAHUN 00Yy4YaromIuXxcs.—
Cro.: CIloY I'TIC MUC Poccuun, 2019. Pesicum oocmyna:
http://elib.igps.ru/?23&type=card&cid=ALSFR-elcbdel16-0cf8-477a-848f-
5677e822e7da&remote=false



http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-e5c5511c0ab5
http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-e5c5511c0ab5
http://elib.igps.ru/?97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-6525caf6abf5
http://elib.igps.ru/?97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-6525caf6abf5
http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-4f9a-9113-54e604f815ae
http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-4f9a-9113-54e604f815ae
http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8&remote=false
http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8&remote=false
http://elib.igps.ru/?16&type=card&cid=ALSFR-80a16b61-11a0-4daa-87b1-6d674e8c8b94&remote=false
http://elib.igps.ru/?16&type=card&cid=ALSFR-80a16b61-11a0-4daa-87b1-6d674e8c8b94&remote=false
http://elib.igps.ru/?23&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da&remote=false
http://elib.igps.ru/?23&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da&remote=false

5. Hanuno WN.JI., Mensenea JI.B., UYymauenko A.A. ®usuka.
DnexktpuuecTBo. PyKOBOACTBO K J1abopaTOpHO-NpPaKTUYECKUM 3aHATHSIM.— Cno.:
CIloyY I'TIC MUC Poccun, 2014. Peorcum docmyna:
http://elib.igps.ru/?14 &type=card&cid=ALSFR-6582d806-8939-4585-855a-
97e181ebac68&remote=false

6. Mensenesa  JI.B., Tpyounko  A.MW. dusuka. [TocTossHHBIH
ANEKTPUYECKUM TOK: yueOHOe TmocoOHue [UJii CaMOCTOSATENbHOW paboThl U
caMmoKoHTpouis 3HaHui oOyvaromuxcsa.— Cno.: CII6Y I'lIC MUC Poccuu, 2021.
Pesicum oocmyna: http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-
4490-9124-1ed38fd69557 &remote=false

7. Hanunos N.JI., Mensenera JI.B., HekpacoB A.C. ®u3uka. Maruetusm.
PykoBoncTBo k jabopatopHo-nipakTudeckum 3anatusim.— Cnb6.: CIIoY I'lIC MUC
Poccun, 2015. Peowcum oocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228¢35-d033-4e7c-8753-2fbc12a49f18&remote=false

8. Mengenena JI.B., Tpyounko A.W. ®uszuka. Maruetusm B TexHochepHOU
0e3omacHOCTU: yuyeOHOe MocoOue Il CaMOCTOSTENbHOM pabOThl M CAMOKOHTPOJIS
3HaHui ooyyaromuxcs.— Cno6.: CIIOY I'TIC MUC Poccun, 2024. Pesycum oocmyna:
http://elib.igps.ru/?8 &type=card&cid=ALSFR-d4b60767-c5cd-42f8-8ble-
c4b942960d45&remote=false

9. HNanunos W.JI., Kapramosa A.Il., Munkun M.A., Tpybunko A.N.
®uzuka. Komnebanuss u BomHBL PykoBOACTBO K 1a00paTOPHO-TIPAKTUIECKUM
sapsatusM.— Cm6.: CIIoY TTIC MYC Poccuun, 2015. Pexcum oocmyna:
http://elib.igps.ru/?8 &type=card&cid=ALSFR-0fc6b7{8-7092-47f6-ba0f-
98a296c85383&remote=false

10. HanumoB W.JI., Eroposa H.M., KapramoBa A.Il.,, Tpyownko A.l.
®uzuka. BomnnoBas onTtuka. PykoBoACTBO K J1a00paTOPHO-TPAKTUUYECKUM
3anstusiM.— Cn6.: CIIoY TITIC MYC Poccuu, 2016. Pexcum oocmyna:
http://elib.igps.ru/?6 &type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-
f9b239fb00d8&remote=false

11. Eroposa H.UM., KapramoBa A.Il. ®u3uka. BosHoBas onrtuka: yueOHOE
nocoOue I CaMOCTOSTEIbHOW padOThl U CAMOKOHTPOJIS 3HAHUN 00yJaroIInXcs.—
Cro.: CIloY I'TIC MUC Poccuun, 2022. Pesicum docmyna:
http://elib.igps.ru/?14 &type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-
2f19995fda2e&remote=false

12.  Eroposa H.W., Kapramoa A.Il. ®usuka. KpanToBas onruka:
PYKOBOJICTBO K JlabopaTopHo-nipakTuueckuM 3anstusim.— Cno.: CII6Y I'lIC MYC
Poccun, 2022. Pexcum oocmyna: http://elib.igps.ru/?13&type=card&cid=ALSFR-
7ebcd268-5265-4ffa-a923-40851609210c&remote=false

8.4. MarepuajibHO-TEXHHUYECKOE O0ecIriedeHue

Jlst mpoBeieHrs U oOecTiedeHUs 3aHATHI HUCIIOJL3YIOTCS TTIOMEIIIECHUSI, KOTOPBIC
MPEICTaBISIOT COOOM ydeOHbIe AayIUTOPUU AJsl MPOBEACHUS Y4YEOHBIX 3aHSITHUM,
OCHAILIEHHBIX ~ 000pyIOBaHMEM M  TEXHUYECKUMHU  CpPEACTBaMH  OOYy4YCHHS:


http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68&remote=false
http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557&remote=false
http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557&remote=false
http://elib.igps.ru/?10&type=card&cid=ALSFR-d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false
http://elib.igps.ru/?10&type=card&cid=ALSFR-d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42f8-8b1e-c4b942960d45&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42f8-8b1e-c4b942960d45&remote=false
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

aBTOMAaTHU3UPOBAHHOE pabouee MECTO MpernojaaBarelis, MapkepHas (MenaoBasi) J0CKa,
MYJIbTUMEIUUHBIN POEKTOP, MOCATOYHbIE MECTA 00 yJarOIINXCS.

JlaGopaTopHbIe 3aHITHS HA TIEPBOM U BTOPOM Kypcax oOydeHus (2-4 ceMecTphl)
MPOBOJAT B MOMEIICHUU HATypHOU Jaboparopuu Kadeapbl, IpeaHa3HAUCHHON st
AKCIIEPUMEHTAIBHBIX  HCCIENOBaHMI 1o  pa3genam  «Dusznueckue OCHOBBI
MEXaHUKH»,  «DiekTpuyectBo», «MarHetusm» u  «BonHoBasg  onTHKay.
JlabopatopHbie paboTel Ha 3 Kypce oOydeHus (5 ceMmecTp) MpOBOAST B Y4eOHO-
Hay4YHOMU nabopaTopuu HaHOTEXHOJIOTUH, npeaHa3HAYCHHOM TUTSE
AKCIIEPUMEHTAIBHBIX UCCIEeN0BaHUN 10 pa3aenaMm «OCHOBBI MONEKYISIPHON (PU3UKH
u TepMonuHamMukuy u «KBantoBas usuka.

Jna npoBeneHus 7abOparopHbIX  paboOT  UCHONB3yeTcs  Jaboparopus
BBIYHCIIUTEIbHON TEXHUKHU

[lomemienuss [yis  CcaMOCTOSTENbHOM pabOThl  OOy4aroOlIMXCS OCHAIEHBI
KOMITHIOTEPHOW TEXHUKOW C BO3MOXHOCTHIO TMOJKJIIOUEHUs] K ceTu «VHTepHeT» u
oOecreyeHreM JI0CTyMa K 3JIEKTPOHHOW HH(OpMalMOHHO-00pa30BaTEIbLHON Ccpeie
YHUBEpPCUTETA.

ABTOpBI: JIOKTOp NeAaroruyeckux Hayk, npodeccop Mensenesa JI.B., k.d-m.
HayK, noueHt Tpyounko A.U., k.¢p-M. Hayk, goueHT Eroposa H.I.



