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

Iean ocBOeHUA TMCHUILUIMHBI « DU3UKA»:

e oBIajicHNEe (DyHITaMEHTaIbHBIMU 3HAHUSMU U €CTECTBEHHOHAYYHBIMU METOIaMH
pemieHusl 3aJad Ha OCHOBE KPUTHYECKOr'O0 aHajiW3a CBOWCTB CHUCTEM pPa3IMYHOM
TIPUPOJIHI,

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

® OBJIAJICHUC 3HAHUSAMH (U3UYECKUX TPHHIMIIOB pabOTHl W COBPEMCHHBIC
TEHJICHIIMU Pa3BUTHS W3MCPUTCIHHON TEXHHKH, HCIOJIB3YEeMOW TP pPEHICHUH
NPUKJIATHBIX 337ad  oOecreueHuss O€30MacHbIX YCIOBUH Tpyjaa, TOXKapHOH U
IKOJIOTUYECKON OE30TTaCHOCTH.

Hepeqenb KOMHeTeHHHﬁ, ([)opanyeMblx B npomecce N3ydeHusl TMCIUIIJINHBI

Komnerenunn Copepxanue
YK-1 Cnoco0eH OCyHIECTBIATh KPUTHUYCCKUN aHalW3 MPOOIEMHBIX CHUTyallud Ha
OCHOBE CHCTEMHOTO TOJIX0/1a, BEIPA0aThIBaTh CTPATETUIO ACHCTBHUMA
OIIK-3 Cnoco0eH pemiaTh TpHUKIAJHbIE 3a7add B 001acTH OOECIEUeHHS TMOXapHOU

0€30MaCHOCTH, OXPaHbI OKPYXKAIOILIEH Cpelbl M JKOJIOTUYECKOW 0e30MacHOCTH
UCIOJIB3YsI TEOPUIO0 U METO/IbI (DyHIaMEHTAIbHBIX 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] TUCHUMLTHHBI « DU3uKay,




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. 3HaHue COBPEMEHHBIX MH(POPMAITHOHHBIX
TEXHOJOTUH M MPOTPAMMHBIX CPEJICTB, B TOM YHCIIC
OTEUECTBEHHOIO TIPOM3BOACTBA ISl PEIICHUS 3aad
npodecCHOHATbHOW  JCATEIILHOCTH, CBSI3aHHOH C

3Haer

BO3MOXKHOCTH COBPEMEHHBIX ITPOTPAMMHbBIX CPE/ICTB B
pemeHny y9eOHbIX W MPUKIAIHBIX 33a7ad B 0ONacTH
KYJIBTYpbI 0€301MacCHOCTH

obecrieueHneM 0Oe€30MacHBIX YCIOBHM U OXpaHbI | Ymeer

Tpyna, TI0XAPHOH 0e3onacHOCTH, — 3alIUTOH | yCTOTB30BaTh  COBPEMEHHBIE  MH(MOPMAIHOHHEIE

OKPY/KAFOILICH CPEIbI TEXHOJIOTUM U MNPOTPaMMHBIE CPEACTBA B PEIICHHUU
CTAaHJAPTHBIX M NPaKTHUKO-OPHEHTHPOBAHHBIX 33/1a4 B
o0acT NOKapHOH M SKOJIOTUIECKOH 0€3011acHOCTH

OIIK-4.2. Ymenue  BHIOMpPaTh  COBPEMCHHBIC | 3HAeT

U3MEPHUTEIBHYIO M BBIYUCIHMTEILHYIO  TEXHHKY, | OCHOBBl TEOPHM IPSIMBIX M KOCBEHHBIX W3MEPEHHH;

HHGOPMAIMOHHBIE TEXHOJOTMH W IMPOrPaMMHBIE
CpelCTBA,  CPENCTBA  OOECICYCHUS  MOXKAPHOM
0e30MmacHOCTH 00BEKTOB M OIOBEIIEHHS JIFOIEH, B TOM
YUCIIe OTEYECTBEHHOTO IMPOM3BOJCTBA YIS PEIICHUS
THIOBBIX 337124 MPOQPECCHOHATBHOMN ACITEIBHOCTH

mmpaBujia HUCIIOJB30BaHUA H (1)I/I3I/I‘IGCKI/IG IIPUHITATIBI
pa6OTBI I/I3MCPI/IT€J'H>HOI71 TCXHHUKH,

Ymeer

I'paMOTHO HCMONB30BaTh W3MEPUTEIHHYI) TEXHUKY
JUIsl PELIeHUs MPaKTHUKO-OPUEHTHPOBAHHBIX 3a4ad U
MPEICTABISATE PE3YAbTATHl M3MEPEHUH (HU3UIECKUX
BEJIMYMH

OIIK-4.3. Croco0HOCTE MOJIEIMPOBATh
OpraHU3alMOHHbIE, TAKTHYECCKHE, TEXHOJIOIMYECKHUE,
TEXHUYECKUE TMPOIECCHl W CHCTEMBI C  IENbI0
ONTUMH3AIMH CUCTEMBI OOCCICUCHHUS IOXKAPHOM
Oe3omacHOCTH B paMKax  mpodecCHOHATBHOM
NESITENTBHOCTH  JIUISL  PEIICHHs 3aJad  IOXKapHOH
0€30MacHOCTH, B TOM YHCIIE C MPUMEHEHHUEM CPEIICTB
ABTOMAaTH3UPOBAHHOTO MPOEKTHPOBAHIIS

3Haer

OCHOBBI TCOpHUHU HO}:[O6I/I$[ U MOACINPOBAHUA,

Ymeer
OCYII_IGCTBHHTB AHAIIUTUYCCKOC MO,Z[GJIPIpOBaHI/Ie
TCXHHUYCCKUX HpOLICCCOB, HpOBOZ[I/ITb AaHaJIn3

Q)HSI/I‘ICCKI/IX MOZ[GHCﬁ TEXHUYCCKUX TIIPOLOCCCOB 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 6€30MMacHOCThY, HaMpaBiIeHHOCTh (Tpoduis) «IloxkapHas 6e30MacHOCTD
rOCyIapcTBay.

4. CTpyKTYypa U colep:KaHue JUCIUIIHHBI

4.1 PacnipenesnieHue TPYA0eMKOCTH YUeOHOI JUCHUILVIMHBI 110 BUIaM padoT

1o cemectpam u ¢gopmam o0y4eHHs
O6uiasgs TPyaOEMKOCTh IOUCHMILIMHBI COCTABIAeT 9 3a4yeTHBIX eauHul, 324
yaca.
AJIs O4HO GopMBbI 00yUeHUA

TpynoemkocTh
. o
Byt yuebnoH paboTer 3.e. Jac. ceMecTpam
2 3 4 5
OOmast TpyIOEMKOCTh JUCHUILIUHBI 10 10 304 79 108 79 108
y4eOHOMY TUIaHy
KonTakTHas paboTa, B TOM 4HCIIe: 162 38 46 42 32




TpynoeMKoCTh
By yeOHOH paGoTE! 3.e. Jac. CGM;I(’)FpaM

2 3 4 5
AYTUTOpPHBIE 3aHATHS 160 38 46 42 30
Jlexiuu (JI) 60 14 18 16 12
[Ipaktuueckue 3austus (I13) 32 16 4 8 4
JlaGoparopusie padotsl (JIP) 68 8 24 18 12
KOHCYJIBTAIIMH TIEPe SK3aMEHOM 2 2
CamocrositenbHas padora (CPC) 126 34 62 30 42
B TOM YHCIIE:
3ayeT ¢ OLIEHKOI + +
JK3aMeH 36 36

JJISt 3209HOM (DOPMBI 00yUeHUsI
TpynoeMkocTh
. o
Bun yueOHoi paboThl se. | wac. e
1 2

OOmass TpyIOEMKOCTh JUCHUIUIMHBI 10 9 394 79 252
y4eOHOMY TUTaHY
KonrtakTHas paboTa, B TOM YHUCIIE: 30 4 26
AyITUTOPHBIC 3AHATHS 28 4 24
Jlexium (JI) 8 4 4
[Tpaktrueckue 3ansarus (113) 10 10
JlaGoparopusie padotsl (JIP) 10 10
KOHCYJIbTAIIMH TEPe]] IK3aMEHOM 2 2
CamocrositenbHas padora (CPC) 285 68 217
B TOM YHUCJIE:
JK3aMeH 9 9

4.2. TemaTu4ecKuii MJIaH, CTPYKTYPHPOBAHHBIH M0 TeMaM (pa3aesam) ¢
yKa3aHHeM OTBEJIeHHOI0 HA HUX KOJMYeCTBA aKajeMUYeCcKHX YacoB U

BH/10B Y4eOHBIX 3aHATHIA.

JIs 04HOi GopMBbI 00yUeHUs

Ne Kosn4yecTBO 4acoB
n/n 10 BHJAM 3aHATHH

HavumeHoBaHHue
TeM

Bcero uyacos
€ 3aHATHHA
e padoThI
Koncyabramus
KouTpoasb

Jleknun
IIpakTuyecku
JlabopaTopHbI

CamocroaTe/IbHAA

padorta
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w
o~
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o
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1 Tema  Nel  «Kunemaruka 14 4 10
JIBUKEHUS TEI

2 Tema No2 «/Ilnaammka 20 4 5 4 10
JIBIKEHUS TEI. ..

3 Tema Ne3 «Pabora, 8 4 4
MOIIIHOCTb, SHEPTHUSY. . .
Tema No4 «MexaHuka

4 | IBWOKYIUXCA OJKAOKOCTeW wu| 12 2 2 4 4
ra3oB»

5 Tema No5 «W3mepenus 18 12 6
(bU3NYECKUX BETMUHH»
Hroro 3a 2 cemectp 14 8 16 34

6 | Tema Ne6 «DnekTpocTaTuka 32 6 6 20

7 Tema  No7 § «lTocTostHHBII 18 5 6 10
AIIEKTPUYECKUM TOK»

g |Tema Ne8 «MarnutHoe mone» | 34 8 6 20

9 Tema N9  «Craruueckoe 24 2 4 5 12
MarHUTHOE TI0JIE B BEIIIECTBEY

10 |3ader C OLEHKOMH +
Hroro 3a 3 cemectp 18 4 24 62

11 | Tema NelO «Konebanus» 6 4 2

12 Tema Nell § «llepeMeHHBIN 12 5 6
AIIEKTPUYECKUMN TOK»

13 Tema Nel2 «BonHoBbIE 10 5 5 2
MIPOLIECCHI

14 Tema Nel3 4 5 2
«QJIEKTPOMATHUTHBIEC BOJTHBD)

15 | Tema Nel4 «MuTepdepenuus» | 10 2 2 4

16 | Tema NelS «dudpaxuus» 18 4 2 2 10
Tema Nel6

17 | «OnekTpoMarHuTHbIC BOJHEI B| 12 2 4 2 4
BEIIECTBE»
Hroro 3a 4 cemectp 16 8 18 30
Tema Nel7 «MonekymnsapHo-

18 | kuHeTHyeckas Teopust | 12 2 4 6
WJ1CaJIbHOTO Tra3a

19 Tema Nel8 «OCHOBBI 12 5 4 6
TEPMOJAMHAMUKI))

20 Tema Ne 19 «TemnoBoe 12 5 5 5 6
M3JTY4CHUEC)

21 Tema  Ne20 «ONEeMEHTHI 12 5 2 2 6

KBAHTOBOU MEXAHUKU )




29 Tema No21 «JIEMEHTEHI 8 5 6
(bU3HKY aTOMOBY
Tema Ne 22 «CtpykTypa
23 |aromHoro siapa. SAnepHbie 14 2 12
pEaKIm»
KouncyabsTanus 2 2
IK3aMeH 36 36
Hroro 3a 5 cemecTp 12 4 12 42
HTtoro 324 60 32 68 2 36 126
1J1s1 3204HOM GopMBbI 00yYeHuUst
Ne KoamuecTBo 4acoB mo
n/n BUJaM 3aHATHH = 2
2 o o |E | 2| E
S = 3 = 5 5«
HaunmeHoBaHMe - = 5 = Z = 2 =9 = 5
TeM = = = E SE |2 = S 'S
= = =) > =] [ 5]
d.) & = R ® S Q S ISR ="
5 > - 2= | Z = g
T ET g7 5
= = ©
1 2 3 4 5 6 7 8
1 Tema Nel «Kunemaruka 10 2 8
JIBUKEHUS TEI
2 Tema No2 «/IluHaMuKa JIBUKESHHS 3 8
TEI». ..
3 Tema Ne3 «Pabora, MOIIHOCTB, 8 8
SHEPTUDY. . .
Tema Ned «MexaHuKa 8
4 | DBWOKYIIMXCS — OKHIKOCTEH | 8
rasoB»
5 Tema Ne5 «H3mepeHnus 8 8
(U3NUECKHUX BEIINYHHY
6 | Tema Ne6 «DmekrpocTarrkay 10 2 8
7 Tema Ne7 «ITocTOSHHBIN 5 8
ANEKTPUYECKHUIN TOK»
8 | Tema Ne «MaruuTHOE mOTIEN 8 8
9 Tema Ne9 «Crarnueckoe 4 4
MAarHATHOE T10JIE€ B BEILIECTBEY
10 | Tema Nel0 «Komebaunsy 16 16
11 Tema  Nell «ITepemeHHBIN 26 2 6 18
ANEKTPUYECKHUI TOK»
12 Tema Nel2 «BoitHOBBIE o 6 18

MIPOLIECCHI»




13 Tema Nel3 «OnekTpomMarHuTHbIC 16 16
BOJIHBD»
14 |Tema Nel4 «MuTepdepenums» 29 4 18
15 | Tema Nel5S «/Iudpaximsi» 16 16
16 Tema Nel6 «OnexkTpoMarauTHele 24 2 4 18
BOJIHBI B BEIIECCTBE»
Tema Nel7  «MomnekymsipHO- 17
17 |xunHeTmueckas teopusi| 17
U/I€aTbHOTO raza
18 Tema Nel8 «OCHOBBI 16 16
TEPMOIMHAMUKI
19 Tema Ne 19  «TemnoBoe 16 16
U3JTyYCHUE)
20 Tema Ne20 «ONEeMEHTBI 16 16
KBAHTOBOW MEXaHHKID»
21 Tema Ne21 «OnemeHTHI QU3MKU 16 16
aToOMOB»
Tema Ne 22 «Ctpykrypa 16
22 |aromHoro siapa. SnepHbie 16
peaKIm»
Koncynbranus 2 2
JK3aMeH 9
Uroro 324 | 8 10 10 | 2 281

4.3 Coaep:kaHue THCHUNIMHBI 115l 00y4YalOIIHXCS

04HOi popMBbI 00yUeHUsI

Pa3zgena Ne 1 duznueckue 0OCHOBBI MEXaHUKH

Tema 1. Kunemaruka 1BUKeHUSA TeJl
Jleknusi. MarepuainbHasi Touka, a0CONIOTHO TBEPAOE TEJIO, CILUIOIIHAS CPea.
KunemaTtuueckoe onvcanue IBHXEHUS. DIIEMEHTHI BEKTOPHOU aJreOphl.
[IpsMoMHENHOE JBUKEHHE TOYKHU. JI[BH)KEHHE TOYKM MO OKPYXHOCTH.
U YCKOpEHHE TMpH

Yrnoas CKOpOCTH H  YTIJIOBOC

KpHBOJ’IHHGﬁHOM JABHIKCHHU.

yckoperue. CKOpOCTh

Kinaccuueckas mexanuka. [IoHATHE COCTOSAHUS B KJTACCMYECKOM MEXaHHUKE.

O06001IeHHBIE KOOPAMHATHI M YUCJIO CTENeHEeW cBOOOMbl. UHCIIO cTemeHeu
CBOOOIBI a0COTIOTHO TBEPAOTO TEa.

PenaruBucTCcKkas MexaHHKa, MPUHITUIT OTHOCUTEILHOCTH.

CamMmocTosiTe/IbHAA
OTHOCHUTEJIbHOCTH.

padora.

Pexomenayemasi aureparypa:

ocHOBHas [1];

PengruBucrckas

MEXaHMKa,

PUH LM




nonojaHuTensHas [1, 2, 3].

Tema 2. /luHaMuKa IBUKEHUS TeJ

Jlekuusa.OcHOBHasi 3ajaya JAMHAMUKHU. YpaBHEHHUs JABMKeHUs. Macca u
MMITYJIbC.

IIepBbiii 3aKk0H HpIOTOHA U MOHATHE MHEPLHUAIBLHOW CUCTEMBI OTCYeTa. BTOpOu
3akoH HproTOHa, Kak ypaBHEHHE IBHXEHUS. TpeTuil 3akoH HprooTOHa M 3aKOH
COXpaHEHHUSI MUMITYIbCa. MOMEHT CHUJIbl, MOMEHT HMIYJIbCa, MOMEHT WHEPLHH.
Teopema lreitnepa. Kunemarnka u AuHaMuKa TBEpAOTO TENA.

IIpakTH4yeckoe 3aHATHE.YDaBHCHHE IUHAMHUKH BPAlATEIbHOrO JIBUKCHUS.
3aKOH COXpPAHEHUsI MOMEHTA UMITYJIbCA.

JlaGoparopHasi padora.OnpenelieHue XapakKTepUCTUK JIBUKEHUS Tela BOKPYT
HETIOABHUXHOM OCH.

CamocTosiTebHass padora.HennepuuanbHble CHCTEMBI OTCUETA.

Pexomennyemasi aureparypa:

ocHoBHas [1];

nornonHuTenbHas [1, 2, 3].

Tema 3. PaGora, MOLITHOCTH U JHEPIUs

Jleknusi.Pabota n kuHeTnueckas sHeprusa. MomrHocts. CUI0BOE TOJeE.

KoHcepBaruBHBIC 1 HEKOHCEPBATUBHBIC CUIIbL. [loTeHIIMaNbHASI SHEPTUs. 3aKOH
coxpaHeHus sHepruu. MccnenoBanue B3auMOICHCTBHS TEN MPU COYITAPCHUSIX.

CamocTositesibHasi pa6ora.llpuMeHeHre 3aKOHOB COXpPAaHEHHUS HSHEPrUUd |
MMITYJIbCa B MEXaHUYECKUX CHCTEMaXx.

Pexomennyemas aureparypa:

ocHOBHas [1];

nonojgHutenpHas [1, 2, 3].

Tema 4. Mexannka ABUKYIIEHCH :KHIKOCTH

Jlekuus. JlaBieHue B JKHUAKOCTH M Tra3ze. YpaBHEHHUE HENPEPHIBHOCTH.
YpaBHeHuE bepHyIIM U CIEICTBUS U3 HETO. BA3KOCTE.

I[IpakTuueckoe 3ansitue. TypOyJeHTHBIH M JTAMUHAPHBIA PEXKUMBI TEUCHUS
AKHUJIKOCTH.

Jladoparopunasi padora. TypOyJleHTHBIH M JAMUHAPHBIA PEXUMBI TECUCHUS
KUJIKOCTH.

CamocTosiTesibHasi padora. J[BU)KeHUE TEJ B )KUAKOCTAX U ra3ax.

Pexomenayemasi aureparypa:

ocHOBHas [1];

nonojgHuTenabHas [1, 2, 3].

Tema S. U3mepenue pusnyeckux BeTHYHH
IIpakTuyeckue 3ansTusa. OnpeneneHue MOrPEIIHOCTEH MPU HU3MEPEHUSX.



OcHOBHBIE TEPMUHBI U ompenenaeHus. Meroasl u BuAbl uaMepenuid. IlorpemHnocts,
TOYHOCTb, KJIaCCU(PUKAIIMS MOTPEIIHOCTEN U3MEPEHUM.

CamocrositesibHasi padora. CpencrBa H3MEpPEHHsS: KJIACChl TOYHOCTH,
KJIacCU(pUKAIMS, UX MOBEPKa U IIPOBEPKA.

Pexomennyemas aureparypa:

ocHoBHas [1];

JononHuTeNnbHa [1, 2, 3].

Pasznen Ne 2 DinekTpu4ecTrBo

Tema 6. dinexkTpocTaTuka

Jlekumsa. 3axon Kynona. Onektpuyeckoe 1moje. HampsokeHHOCTh Mond.
Teopema Octporpaackoro-I'aycca. Pabora anexrpudyeckux cui. Ilorenuuman. Cesi3b
MOTEHI[MAaJa C HalPsHKEHHOCTBIO JJIEKTPOCTaTHUeckoro modst. IIpoBogHuku u
JTUAIIEKTPUKUA B JIEKTPUUECKOM Ioje. MarepualibHble ypaBHEHHS. DIEKTPOEMKOCTb.
KonnencaTopbl. DHeprus 371eKTPUIECKOTO OIS,

JlaGoparopHasi padora. DJIEKTPOCTaTUUECKOE TOJIE.

CamocTosiTesibHasi padora. DIIEKTPOCTATHKA U AJIEKTPOJUHAMHKA.

Pexomenayemas aureparypa:

OCHOBHa [2];

nonojgHutenpHas [1, 4, 5].

Tema 7. I1oCTOSAHHBIN 3JIEKTPUYECKHIN TOK

Jleknusi. YcinoBue cyuiecTBoBaHUs Toka. 3akoHbl Oma u J[koyns u Jlenua.
Croponnue cunel. J.J.C. ranpBanuueckoro asnemeHTa. llpaBuna Kupxroda.
DOneKTpU4ecKuid TOK B MeTauiax. Kiaccuueckass TEOpusi 3JIEKTPONPOBOAHOCTH
MeTaiuoB. KBazucTalmoHapHble TOKH.

JlaGopaTtopuass pa0Gora. Pacuer CIOXKHBIX DBJIEKTPUUYECKUX LENerd Mo
npaBusiaMm Kupxroda. [Ipoiiecchl 3apsaaku u pa3psaku KOHIeHcaTopa.

CamocrosTenpHass pabora. CBepXIpOBOAUMOCTb. TepMOAIEKTpUYECKUE
ABJICHUA. DJIEKTPUUECKUN TOK B Ta3ax U )KUIKOCTSX.

Pexomennyemas aureparypa:

OCHOBHas [2];

JononHuTenbHas [1, 5, 6].

Pa3zgen Ne 3 Marnerusm

Tema 8. MaruutHoe nose

Jleknuss. MarHuTHoe IIOJi€ W €ro XapakTepucTuku. 3akoH buo-Casapa-
Jlarmaca. JleficTBMe€ MAarHUTHOrO MOJsi Ha JABMKyIuUAcs 3apsa. Cuna JlopeHia.
[IpoBOAHUK C TOKOM B MarHUTHOM I10Jie. Teopema 0 HUPKYISALNU BEKTOPa MarHUTHOM
nHAYKOUU. [lOTOK BEKTOpa MAarHUTHOM HMHAYKIWMH. SIBIEHUE 3IEKTPOMArHUTHOU
uHaykiuu. 3akon @apanes. [Ipasuio JleHia. DHeprus MarHuTHOTO MOJIS.

JlaGoparopnasi pabdora. MarHuTHOe MOJIE COJEHOUJA. DJIEKTPOMArHUTHAs
VHIYKIUA.



CamocrositesibHast padora. CamonHayKIMsA. B3anMoOuHAyKIUA.
Pexomennyemas aureparypa:

OCHOBHas [2];

nornonauTenbHas [1, 7, 8].

Tema 9. Craruyeckoe MarHUTHOE 10Jie B BelleCcTBe

Jlekuusi. Monexkymsipabie  Toku. HamaramyeHHocTts. THmbl MarHeTHKOB.
®eppoMarteTusm. TexHUUECKasi KpUBasi HAMarHU4MBaHUSL.

IIpakTH4eckoe 3aHATHE. HccnenoBanue METIIN rucTepesuca
(beppOMarHuTHBIX MaTEPUATIOB.

Jladoparopuasi pa6ora. VccnenoBanue netiv ructepesrca GeppoMarHuTHBIX
MaTepraIoB.

CamocrosiTesbHass padora. OeppuTsl.

Pexomennyemasi aureparypa:

OCHOBHas [2];

nornonauTenbHas [1, 7, 8].

Pa3znen Ne 4 Kosre6anus 1 BOJHBI

Tema 10. Konedanus

Jleknusi. 'apMoHMYECKUN OCHMIUIATOP. AMIUIMTYA, KPyroBas 4acToTa, (asza
rapMoHuueckoro ocumwuiatopa. Croxenue konebanuii. BektopHas auarpamma.
[Ipumepsl rapMOHMYECKHX OCHMIUIITOpOB. CBOOOAHBIE 3aTyXarouiue KojeOaHUs.
Koaddunment  3aryxanusi,  jgorapudMuueckuii  AEKpEeMEHT,  JOOPOTHOCTb.
BreiHyXIeHHBIE KOJI€0AHUS OCIUJUIITOpA IO JEHCTBUEM CHHYCOMUJIAIBHOW CHIIBL.
AMmuidtyna U Qasza npu BBIHYKIECHHBIX KoJieOaHusX. BeIHYX/IeHHbIE KOleOaHUsl B
ANEKTPUYECKUX LIETAX.

CamocTositesibHasi padora. Pe3oHaHcHble KpuBbIE. AHTapMOHHUYECKHUI
OCLIUJIISITOP.

Pexomenayemasi aureparypa:

ocHOBHas [3];

JornoiHATeNbHas [ 1, 9].

Tema 11. IlepeMeHHBIH JIeKTPUIECKUN TOK

Jlaboparopnasi padora. 3aryxaromue kosneOanus. I[lonmydeHue u OCHOBHBIE
napaMmeTpsl. BUibl CONPOTUBIEHUH B LIENIX IEPEMEHHOTO TOKA.

CamocrosiTesibHasi pabora./[marpamMa TOKOB M HANpPSKEHUM B LEMsAX
IIEPEMEHHOIO TOKA.

Pexomennyemasi aureparypa:

ocHOBHas [3];

JornoiaHuTeNbHas [ 1, 9].

Tema 12. BosiHoBbIE nIponecchl

Jlekuus. Bomubl. KuHeMarnka BOJTHOBBIX MPOLIECCOB. BONMHOBOE ypaBHEHUE.



[Inockast cuHycoumanbHasi MOHOXpoMmarudeckas BosiHa. MHTepdepeHuus u
TudpaKIys BOJH.
JlaGopaTopHuas padora. OnpenesnieHue CKOpOCTH 3ByKa B BO3IYyXE.
CamocTosiTesibHasi padora. berymue u CTosTYue BOJIHBI.
Pexomennyemas aureparypa:
ocHoBHas [3];
nononHuTeNbHas [1, 9].

Tema 13. DiieKTpOMArHuTHbIE BOJIHBI

Jlekumusa.  YpaBHenus  Makcsenna.  lIpuHOMO — OTHOCUTENBHOCTH B
aekTponuHamuke. CucremMa ypaBHeHM MakcBemia B MHTErpalibHOM |
mupdepennuanbHoil  popme. CKOPOCTh pacHpOCTPaHEHHUs BIEKTPOMATrHUTHBIX
BO3MYyIIeHUU. [Imockas sanekrpomarautHas BoiHa. [lonspu3amus BoiH.

CamocrosTenbHas padora. [llkana 31eKTpOMarHUTHBIX BOJIH.

Pexomenayemasi aureparypa:

OocHOBHas [3];

nornoiHuTeNbHas [ 1, 9].

Pa3zgen Ne 5 BoinoBast onTuka

Tema 14. UnTepdepenuus

Jlekuus. Pa3BuThe mnpeAcTaBieHMA O TpUpoAe cBeTa. BpemeHHas wu
MPOCTPAHCTBEHHAs! KOTEPEHTHOCTh CBETOBBIX BONH. MHTepdepeHImonHas KapTuHA
OT JIByX KOTE€pPEHTHBIX HCTOYHUKOB cBeTa. OmbiT FOHra. MuTepdepoMeTpsl U uX
MpakTUYeCcKoe ucnoiib3oBanue. UurepdepeHiins B TOHKUX MJICHKaX

IIpakTuyeckoe 3ansaTue. Murepdepennus cera.

JladopaTopuas padora. utepdepeniius certa.

CamocrositesnbHas padora. [Ipocsernenue ontuku. XKuJIKOKpUCTaIIMUECKUE
VHJIUKaTOPbI TEMIIEPATYPBHI.

Pexomennyemas aureparypa:

ocHOBHas [3];

nononauTenbHas [1, 10, 11].

Tema 15. Inppaxuus

Jleknus.IIpunmun [oiirenca-®Openens. Meron 3o Dpenens. Judpaxuus
Openenst Ha KPyriioM oTBepcTuu u nucke. Judpakuus Opaynrodepa. dudpakums Ha
npsmoyroiabHol menu. Judpaknuonnas pemetka. dopmyna Bymwsda-bparra.
Pazpemaromnias cmocoOHOCTh ONTHYECKUX MTPHOOPOB.

IpakTuyeckoe 3ansitue. ludpakuus cpera.

JlaGoparopuas paodora./ludpakuus cera.

CamocrosiTesibHast  pabora.llonstTue 0  romorpagu4eckoM  METOJE
perucTpanuy n300pakeHusl.

Pexomenayemas aureparypa:



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

Tema 16. DiiekTpoOMarHuTHbIE BOJIHBI B BellleCTBE

Jlekuusa. /{ucnepcus cBera. DU3nyeCKUi CMBICT CIEKTPAIBHOTO Pa3I0KEHUS.
OnekTpoHHas Teopus jgucnepcuu. Ilormomenue cBeta. EcTecTBeHHBI
NMOJISIPU30BaHHbIA CBeT. [lomsipusanusa cBeTa NpH OTPAKEHUM U TPEIOMIICHHH.
[Tonstponasl 1 MONSIpU3aIMOHHbBIE TPU3MBbL. 3akOoH Mantoca.

IIpakTnueckoe 3ansatue. [lonspuszanus ceera.

JlaGoparopuas paoora. [lonspusanus ceera.

CamocTosiTesibHasi padora. BpaiieHue miocKoCTy MO pU3aLHu.

PexoMmenayemas iureparypa:

ocHOBHas [3];

nononuuTenbHas [1, 10, 11].

Pasznen Ne 6 OcHOBBI MOJIEKYJISAPHOM (DU3UKHU M TEPMOAHMHAMUKHU

Tema 17. MoneKyJApHO-KMHETHYECKAs TEOPHUsl HICATbHOI0 raza

Jleknusi. TemnoBoe naBukeHue. (OCHOBHOE ypaBHEHUE MOJEKYISPHO-
KUHETUYECKONM Teopuu. MONEKyISIpHO-KMHETUYECKUM CMBICI TEeMIEepaTypbl U
napnenus. Pacnipenenenne MakcBenna-bonpuMana ayisi uaeanibHOrO OAHOATOMHOIO
ra3a. Pacnipenenenne Makcgeiuia 1o CKOpocCTsM.

JlaGoparopHasi padora. Pactipenenenue bonpliMana 1o sHeprusm.

Pexomenayemas iureparypa:

ocHOBHas [3];

JlonoHuTebHas [1].

Tema 18. OcHOBBI TEPMOANHAMUKH

Jlekumsa. Craructuueckas ¢usuka U TepMonuHamuka. IlepBoe Hayano
tepmoanHamuku. Pabora rasza. Temnoemkocts. Teopema o paBHOpacpeaesieHuu
DHEPruu MO CTeneHsM cBoOOAbl. IlpuMeHeHue mepBOro Hadajla TEPMOAUHAMUKH K
u3onpoleccam. AnuabaTHBIE W TOJUTPONMMYECKUW Tmporecc. BTopoe Hauano
tepmoauHaMuku. Lukn Kapuo u ero KIIJI ans maeansHoro rasa.

JlabopaTopuas padora. OcuoBel MKT u TepMoguHamMuKkH.

Pexomenayemasi aureparypa:

ocHoBHas [3];

JnonojgHuTeabHas [1].

Pa3nen 7.KBanToBas ¢puzuka

Tema 19. TeruioBoe u3ryyenue



Jlekumusi. AOcomoTHO uyepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
DHEPTUM B CIEKTpe a0CcoMoTHO 4YepHOoro Teia. 3akoH Credana-bombrmana. 3akoH
cMmemieHuss Bwuna. ['mnore3a kBanTOB »Heprun. Dopmyna Ilnanka. TeruioBbie
HMCTOYHUKU CBETA.

IIpakTuyeckoe 3ansiTue. OCHOBBI COBPEMEHHOUW (DH3UKH.

JladopaTtopnasi pa6ora. OCHOBBI COBPEMEHHOW (hM3UKH.

Pexomenayemasi aureparypa:

ocHOBHas [3];

JornonHuTeNbHas [1, 12].

Tema 20. Di1eMeHTHI KBAHTOBOH MEXaHUKH

Jleknusi. DHeprusa u umnynsc porona. [laBnenue cseta. Buasl poroaddexra.
Buemnuit  ¢otoddpdexr u ero 3akoHbl. InemMeHTapHas Teopus ¢orodddexra.
VYpaBuenue DiiHmtelHa. [Ipumenenue pororddekra. dpdexr Komnrona.

Teopus aroma Bomopona no bopy. ['mnoresza ne bpoiss U KOpmyCKyIsIpHO-
BOJIHOBOU ayanu3M. COOTHOIIIEHUE HEOIPEAeIeHHOCTEN s (U3NIECKUX BEITUYUH.
Oneparopsl B KBaHTOBOM MexaHuke. YpaBHeHue Ilpenunrepa. Crarucruueckoe
TOJIKOBaHHE BOJHOBOM (pyHKIMU. [IpuHIUIT cyneprno3uliui COCTOSHUM.

IIpakTuueckoe 3ansiTue. OCHOBBI COBPEMEHHOU (hU3BHUKHU.

JladopaTtopHuasi pa6ora. OCHOBBI COBPEMEHHOU (hU3HUKH.

Pexomenayemas aureparypa:

ocHOBHas [3];

noronauTeNbHas [1, 12].

Tema 21. DinemeHTHI GU3UKH ATOMOB

Jlekumusa. Atom Bomopona. CruH anekrpoHa. CIMHOBOE KBaHTOBOE YHCIIO.
KBanToBeie cocrosHus. [IpuHIMO HEPA3IMUYMMOCTH TOXIAECTBEHHBIX YaCTHILI.
®epmuonbl U 0030HbL. [Ipuniun [aynu. Kiaccuyeckas 1 KBaHTOBBIE CTaTUCTUKHU.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nornonHuTeNbHas [1, 12].

Pa3nen 8 Sinepunas pusuka

Tema 22. CTpyKTypa aTOMHOIO0 siipa. SlnepHble peakuuu

Jleknusi. 3apsig, pa3Mep M COCTaB aTOMHOroO sifpa. MaccoBoe MU 3apsioBO€
yucia. MOMEHT uMnyibca SApa M €ro MarHUTHBIM MOMEHT. B3aumonerncrBue
HYKJIOHOB U TMOHSITUE O CBOMCTBAX WM MPUPOAE SAJEPHBIX CUJI. DHEPrus CBA3U U
ne(EeKT MacChl.

Snepnubie peakuuu. SAngepHble peaklUuM W 3aKOHBI CcoOXpaHeHus. Peakuwus
anepHoro gaenenus. llemnas peaknus nenenHus. DPuU3MYECKue OCHOBHI PabOTHI
AJIEPHOTO peakTopa. TepMosiAepHbIe peaKUN. YIPABIIEMbIA TEPMOSIEPHBIA CUHTES.



PexoMenayemas Jurepartypa:
ocHOBHas [3];
nomnojaHuTenbHas [1, 12].

3204HOI popMbI 00yUeHUSI
Pa3zgena Ne 1 dusnueckne 0oCHOBBI MEXaHUKH

Tema 1. Kunemaruka 1BHKeHHA TeJl

Jlekmusi. MarepuanbHas TouKa, aOCONIOTHO TBEPIOE TEJIO, CIUIONTHAS Cpea.

KunemaTuueckoe onvcanue IBHXKCHUS. DJIEMEHTBI BEKTOPHOU aJreOphl.

[IpssMoNMHENHOE JIBUKEHUE TOYKH. JIBMIKEHHE TOYKM IO OKPYKHOCTH.
VroBast ckopocTh U yriaoBoe yckopeHue. CKOpoCTb U YCKOpEHUE Npu
KPUBOJMHENHOM JIBUKCHHH.

Kitaccuueckas mexanuka. [IoHATHE COCTOAHUS B KITACCUYECKOW MEXaHUKE.

O6001IeHHBIC KOOPAMHATBI M YHUCJIO CTENeHeW CcBOOOAbl. UWCIO cTemeHeu
CBOOOIBI a0COTIOTHO TBEPAOTO TEA.

PensituBuCTCKAs MEXaHUKA, IPUHIUIT OTHOCUTEIILHOCTH.

CamocrositesibHast  paOora. PensaTuBuCTCKas  MEXaHHMKA,  MPUHIMUIT
OTHOCHUTEIBbHOCTH.

Pexomennyemasi sureparypa:

ocHOBHas [1];

nonojaHuTensHas [1, 2, 3].

Tema 2. /IuHaAMUKA IBUKEHUS TeJl

CamocrTosiTesibHasi  pa0dora. YpaBHEHME JUHAMUKU  BpallaTeIbHOIrO
JIBUKCHUS. 3aKOH COXpaHEHUsI MOMEHTa umnyiabca. OCHOBHas 3ajadya JAUHAMHUKH.
VYpaBHenusa pasuxeHus. Macca u umnynbc.llepBeiii 3akoH HproTOHa W mHOHATHE
MHEpLHMAIbHOM CHUCTEMBl orcueta. Brtopoil 3akoH HploToHa, Kak ypaBHEHHE
JnBHkeHus. Tperuil 3akoH HplOTOHA M 3aKOH COXpaHEHUsI UMIYJIbca. MOMEHT CHUJIBI,
MOMEHT UMITYJIbCa, MOMEHT nHepiuu. Teopema llreitnepa. Kunemarnka n nuHamuka
TBEPJOrO TeJA.

HeunepuuaibHble CHCTEMBI OTCUETA.

Pexomenayemas iureparypa:

ocHOBHas [1];

nonoyHuTeNnbHas [1, 2, 3].

Tema 3. PaGora, MOIIHOCTH M YHEPI U

CamocrtoaTenbHass padora.Pabora u kuHeTH4eckass sHeprus. MOIIHOCTD.
CunoBoe mnone.KoHcepBaTuBHbIE W HEKOHCEpPBaTUBHbIE CHJIbL. lloTeHuManbHas
SHeprusi. 3aKOoH coXpaHeHHs »Hepruu. McciemoBaHuwe B3aUMOACUCTBUS TeN MpHU
coyaapeHusix.IlpumeHenne 3aKOHOB COXpaHEHUS SHEPrUM M UMIIyJIbca B



MEXaHUYECKUX CUCTEMAX.
Pexomennyemas aureparypa:
ocHoBHas [1];
nonojgHuTenbHas [1, 2, 3].

Tema 4. MexaHuKa IBUKYIIUXCH KUIKOCTEH U ra3oB

CamocrosiTesibHast padora. TypOylneHTHBIN U JIAMUHAPHBIN PEXUMBI T€UEHUS
JKUJKOCTH. JlaBieHue B KUIAKOCTH U Tra3e. YPaBHEHUE HENPEPHIBHOCTU. YPABHEHUE
bepuynnu u cnenctBus u3 Hero. BA3kocTh. JIBUKEHME TEN B ) KUIKOCTAX U ra3ax.

Pexomennyemasi aureparypa:

ocHOBHas# [1];

nonoaHuTensHas [1, 2, 3].

Tema 5. U3mepenne pusnyecKux BeJTMYNH

CamocrositesqibHass padora. OCHOBHBIE TEPMHUHBI U onpeaeeHuss. MeTonbl u
BUJIbI U3MepeHuil. [lorpenHocTs, TOUHOCTh, KJIacCu(PUKaIUs MOTPEUTHOCTEN
n3MmepeHuit. Cpescrea U3MEPEHHs: KJIACChl TOYHOCTH, Kiaccu(uKaimsi, X MoBepKa u
MPOBEPKA.

Pexomennyemasi aureparypa:

ocHoBHas [1];

JnonojgHuTenapHas [1, 2, 3].

Paznen Ne 2 DyiekTpuuecrBo

Tema 6. dinexkTpocTaTuka

Jleknusi. 3akon Kynona. Dnexkrpudeckoe mone. HampsskeHHOCTbH MOJIS.
Teopema Octporpaackoro-I'aycca. Pabora snekrpudyeckux cui. Ilorenmman. Cs3b
MOTEHIIMAala C HaNpsSHKEHHOCThIO JJIeKTpocTarndeckoro mnois. [IpoBomHuku u
JTASJICKTPUKHA B 3JICKTPUYECKOM Mojie. MarepualibHble YpaBHEHUSA. DJIECKTPOEMKOCTb.
Konpaencatopbl. DHEPTUs 3JEKTPUIECKOTO MOJIS.

CamocTosiTesibHasi padora. DIIEKTPOCTATHKA U AJIEKTPOJUHAMHUKA.

Pexomenayemas jureparypa:

OCHOBHas [2];

nonojgHutenbHas [1, 4, 5].

Tema 7. I1oCTOAHHBIN JIEKTPUYECKUIN TOK

CamocTosiTesibHasi padora. YCioBHE CYIIECTBOBaHUA TokKa. 3akoHbl OMa u
Jxoyns u Jlenna. Croponnue cuibl. J.J1.C. ranbBannyeckoro snemenTa. [IpaBuna
Kupxroda. Dnexrpuueckuit Tok B  Meramnax. Kiaccuueckas — Teopus
AIIEKTPOIPOBOAHOCTH MeTajuioB. KBasucrtanuoHapHble TOKU. CBEpXIpPOBOIHUMOCTD.
TepmonnekTpruueckue siBIeHUs. DIEKTPUUECKUIN TOK B ra3ax M KUJIKOCTSX.

Pexomenayemasi aureparypa:

OCHOBHas [2];



JnonojaHuTenpHas [1, 5, 6].

Pa3zgea Ne 3 Marnerusm

Tema 8. MaruutHoe noJse

CamocrosiTesibHasi pabora. MarHuTHOe MOJIE M €r0 XapaKTEPUCTUKH. 3aKOH
buo-Cagapa-Jlamtaca. [leiicTBue MarHUTHOIrO MOJiA Ha JABMKyIuKcs 3apsan. Cuiia
Jlopenua. I[IpoBOgHUK C TOKOM B MarHUTHOM I10Jie. TeopeMa 0 HUPKYISAIMA BEKTOpa
MAarHuTHOW WHAYKOHU. [lOoTOK BEKTOpa MAarHUTHOM WHAYKIUH. SBlIeHUE
EKTPOMAarHuTHOM uWHAyKuuu. 3akoH Dapaned. IlpaBuno JleHma. OnHeprus
MarHuTHOro nojisi. CamouHaykuus. B3auMonHayKIus.

Pexomennyemas aureparypa:

OCHOBHas [2];

nponoiaHuTenbHad [1, 7, 8].

Tema 9. Craru4yeckoe MAarHUTHOE I0JIe B BellleCTBE

CamocrosiTesibHasi padora. Monekynspasie Toku. HamaranueHHoCcTh. Tumbl
MarHeTukoB. deppomarueTnsm. TexHuueckas KpuBas HaMarHnauBanus. Oepputsl.

Pexomennyemasi aureparypa:

OCHOBHa [2];

JornoiHuTeNbHas [1, 7, 8].

Pa3znen Ne 4 Kosie0anusa U BOJHBI

Tema 10. Konedanus

CamocrositesibHasi padora. [apMoHMYECKHT OCHWILIATOpP. AMILIUTYA,
KpyroBasi 4acTtora, ¢asza TapMOHHYECKOro ocimuiaropa. CrnoxeHue KoneOaHUi.
Bexropnas nuarpamma. Ilpumepbl rapMoHUYEcKUX ocHMWLIATOPOB. CBOOOMHBIE
3aryxaroniue konebanus. Kordduiuent 3aryxanus, sorapuMUYECKUil T1EKPEMEHT,
NOOpOTHOCTh.  BbIHyXJAeHHbIE  KoJIeOaHUSI ~ OCHUJUIATOpa  MOA  JIel CTBHEM
CUHYCOMJIAIbHOW CHuJbl. AMIUIMTYIa W (a3za Opu BBIHYKICHHBIX KOJIEOAHUSIX.
BoiHyxeHHbIE KOoJeOaHUsT B DJIEKTPUUYECKUX IMemsX. Pe3oHaHCHbIE KpUBBIE.
AHTapMOHHYECKHUI OCIUIIIIATOP.

Pexomennyemas aureparypa:

ocHOBHas [3];

JornoiaHuTeNbHas [ 1, 9].

Tema 11. IlepeMeHHBII 2JIEKTP HYECKUI TOK

Jleknus. [Tomyyenue u OCHOBHBIE TapaMeTpbl. BUIbI CONTPOTUBIEHUHN B LEMAX
IIEPEMEHHOI0 TOKA.

JladopaTopHnasi padora. 3aTyxaromue KojeoaHusl.

CamocronTepbHass padora. JluarpaMma TOKOB M HANpsDKEHWA B LEMAX
IIEPEMEHHOIO TOKA.

Pexomenayemasi aureparypa:



ocHoBHas [3];
npomnojauuTenbHas [1, 9].

Tema 12. BosiHoBbIE NIponecchl

IIpakTHueckoe 3ansiTue. OnpeaenceHue CKOPOCTH 3ByKa B BO3AYXE.

CamocTositesibHasi padora. Bonubl. KuHeMarnka BOJIHOBBIX MPOIIECCOB.
BonnoBoe ypaBHenue. Ilnockas cuHycoumalibHass MOHOXpOMaTH4yecKash BOJIHA.
Nurepdepennus u qudpakius BoiaH. beryiiue u ctosyue BOJIHBI.

Pexomenayemasi aureparypa:

ocHOBHas [3];

nononHuTeNnbHas [1, 9].

Tema 13. DiiekTpOMArHuTHBIE BOJIHBI

CamocTosiTesibHasI paodora. YpaBHeHus Makcgenia. [TpuHMn
OTHOCUTEIILHOCTH B J3JekTpoanHamuke. Cucrema ypaBHeHMl MakcBenna B
uHTerpaibHol u  nuddepennumansuo  popme. CKOpPOCTh  PaCHpOCTPaHEHUS
AEKTPOMArHUTHBIX BO3MYIeHUH. [1nockas anekTpomarautHas BonHa. [lonspuzanus
BOJH. [IIkana 31eKTpOMarHuTHHIX BOJIH.

Pexomennyemas aureparypa:

ocHOBHas [3];

JonoiMHATENbHAs [ 1, 9].

Pa3gen Ne 5 BoiiHoBasi onTuka

Tema 14. UnTepdepeHuust

IIpakTuyeckoe 3ansitue. atepdepenus cpera.

CamocrosiTesibHasi padora. Pa3Butue npeAcTaBiI€HU O NPUPOIE CBETA.
Bpemennas u POCTPAHCTBEHHAS KOT'€PEHTHOCTb CBETOBBIX BOJIH.
NurepdepeHniionHass KapTUHa OT JIBYX KOT€PEHTHBIX HCTOYHHUKOB cBeTa. OmbIT
FOnra. Unrepdepomerpbl U ux mpakTUUeCKOe HCIOjib30BaHue. MHTepdepeHius B
ToHKUX IeHKax IIpocBernenue onTuku. KUAKOKPUCTATIMYECKUE WHANKATOPHI
TEMIIePATYyPHI.

Pexomennyemas aureparypa:

ocHOBHas [3];

nononauTenbHas [1, 10, 11].

Tema 15. Inppaxuus

CamocrositesbHast padora. Ilpunuun [roiirenca-®Openenda. Meron 30H
Openenst. Hudpaknus DpeHenss Ha KpymioM oTBepcTuu u aucke. Judpakius
O®paynrodepa. dudpaknus Ha mpsmoyroiapHoW mmienu. JudpakiumoHHas perieTka.
®opmyna Bymbda-bparra. Paszpemaromas crnocoOHOCTh ONTHYECKUX MPUOOPOB.
[TonsiTHe o0 ronorpapuueckoM METO/Ie PETUCTPALUN U300 PAKEHHSL.

Pexomenayemas aureparypa:



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

Tema 16. DiiekTpOMarHuTHbIE BOJIHBI B BelleCTBE

Jlekuusa. /{ucnepcus cBera. DU3nyeCKUi CMBICT CIEKTPAIBHOTO Pa3I0KEHUS.
OnektpoHHas Teopus aucnepcuu. Ilornmomenne cBera. EcTtecTBeHHBIM U
NMOJISIPU30BaHHbIA CBeT. [lomsipusanusa cBeTa NpH OTPAKEHUM U TPEIOMIICHHH.
[Tonstponasl 1 MONSIpU3alMOHHbBIE MPU3MBL. 3aKOH Mastoca.

JlaboparTopHuas padora. [lomsapusanus cera.

CamocTosiTesibHasi padora. BpailieHue mioCcKoCTH MOJspU3aLHU.

Pexomenayemasi aureparypa:

OCHOBHas [3];

nononHutenbHas [1, 10, 11].

Pa3zmen Ne 6 OcHOBBI MOJIEKYJISAPHOM (PU3UKH M TEPMOTUHAMMKH

Tema 17. MosieKyJISApHO-KHHETHYECKAsI TEOPUS MACAJIbHOI0 ra3a

CamocroaTenbHas padora. TeruioBoe aBuxkeHue. OCHOBHOE YypaBHEHHUE
MOJICKYJISIPHO-KUHETUYECKOM ~ Teopuu.  MONEKYISIpHO-KMHETUYECKUIT  CMBICI
Temieparypsl U aasieHus. Pacnipenenenne MakcBeiuta-bonbiimana s uaeambHOTO
onHoaToMHoOro rasa. Pacnpenenenne MakcBermia mo ckopoctsaMm. bapoMeTrpuueckas
dopmyna. CpenHee YUCIO CTOJIKHOBEHUN U JJIMHA CBOOOIHOTO Mpobera.

Pexomenayemas iureparypa:

OCHOBHas [3];

JonosHUTENbHAs [1].

Tema 18. OcHOBBI TEPMOANHAMHUKH

CamocrosiTesibHast padora. Craructudeckas ¢(u3MKa W TEPMOIWHAMHKA.
[leppoe Havano TepmoauHamuku. Pabora ra3za. Temnoemkocts. Teopema o
paBHOpacIpeAeICHUU SHEPTUH MO cTeneHs M cBoOoabl. [IpuMenenne nepBoro Hadana
TEPMOJIMHAMUKH K H30MIpoleccaM. AIMa0aTHbII M MOJUTPONMYECKUN IpoIecC.
Bropoe nHauano tepmonnHamuku. [{ukn Kapuo m ero KIIJ mns maeanmpHOro rasa.
Tepmonunamuyeckue QyHKIIMU COCTOSHUSI.

Pexomennyemas aureparypa:

ocHOBHas [3];

JonoNHUTENbHAS [1].

Pasznen 7. KBanToBas ¢pusuka

Tema 19. TemioBoe uziryueHnue
CamocrosiTesibHast padora. AOCONMOTHO uepHoe Teno. 3akoH Kupxroda.
Pacnipenenenue sHepruM B CIEKTpe aOCONIOTHO uepHoro tena. 3akoH Credana-



bombumana. 3akoH cmewmenus Buna. ['unore3za kBanToB 3Heprun. @opmyna IlnaHka.
TeruoBbie nCTOUHHMKHU cBeTa. OnTHYECKass TUPOMETPHSL.

Pexomennyemas aureparypa:

ocHoBHas [3];

nornonHuTeNbHas [1, 12].

Tema 20. Di1eMeHTHI KBAHTOBOW MEXaHUKH

CamocroaTenbHass padora. DHeprus U umnyibc QotoHa. JlaBneHue cpera.
Bunel dorosddexra. Buemnuii potorddext u ero 3akoHbl. DneMeHTapHas TEOpPUs
dbororpdexra. VYpaBuenune OiHmireriHa. [Ipumenenue dororddexra. DPpdext
Komnrona.Teopust aroma Bogopona no bopy. ['mnoresa ne bpoiins u kopnyCcKyasipHO-
BOJTHOBOHM nyanu3M. COOTHOIIEHUE HEOMPENCICHHOCTEN I (U3NUYECKUX BEIWYUH.
Oneparopsl B KBaHTOBOM MexaHuke. YpaBHeHue Ilpemunrepa. Craructuyeckoe
TOJIKOBaHHWE BOJHOBOW (yHKuuu. [lpuHuun cynepmno3uuuu coctosHui. [IpuHumn
MIPUYMHHOCTU B KBAHTOBOM MEXAHUKE.

Pexomenayemasi aureparypa:

ocHOBHas [3];

JornonHuTensHas [1, 12].

Tema 21. DnemeHTHI QU3UKH ATOMOB

CamocrositesbHast padora. Atom Bogopona. CnuH snexTpoHa. CnMHOBOE
KBaHTOBOE  4Hcyio. KBaHTOBblE  coCTOssHMA.  [IpuHOMO — HEpa3IMYUMOCTHU
To)KAeCcTBEHHbIX yacTull. @epmuonsl U 0030HbI. [Ipunuun Ilaynu. Knaccuueckas u
KBaHTOBbIEC CTAaTUCTUKU. llepuognueckas cucrema smemeHToB Menaeneesa. [lonsaTue
00 HEPreTUYEeCKUX YPOBHAX aTOMOB M MOJIEKYJL.

Pexomenayemas sureparypa:

OocHOBHas [3];

nononHuTeNnbHas [1, 12].

Pasznen 8 Sinepuas ¢pusuka

Tema 22. CTpyKTypa aTOMHOIO0 siipa. SlnepHble peakuuu

CamocrositesibHass pabora. 3apsj, pa3Mep M COCTaB aTOMHOrO sjpa.
MaccoBoe u 3apsgoBoe ynciaa. MOMEHT UMMYbCa sipa U €r0 MarHUTHBIA MOMEHT.
B3auMopneiicTBe HYKJIOHOB W TOHSTHE O CBOWCTBAX M MPHUPOJE SACPHBIX CHIL.
DHeprusi CBsi3u U Ae(PeKT Macchl.

Snepuble peakuuu. SAnepHble peaklUMu W 3aKOHBI coxpaHeHus. Peakmus
anepHoro aenenus. llenmHas peaknus neneHus. DU3NUYECKHE OCHOBBI PadOTHI
AIEPHOTO peakTopa. TepMosiAepHbIe pEaKUN. YIIPABIIEMbIi TEPMOSICPHBIA CUHTES.

Monens saapa

PexoMmenayemas iureparypa:

OCHOBHas [3];

nononHuTenbHas [1, 12].



5. MeTonuueckue PEKOMECHAAIIHUHA 10 OPraHu3alvui U3YICHHUSA TUCIHHUILJIUMHBI

[Ipn peanuzanuu NOPOrpaMMbl JTUCHUILIMHBI HUCIOJB3YIOTCS JIEKIIMOHHBIE,
MPaKTUYECKUE 3aHATUS U JIaDOpaTOpHbIE padOTHI.

OO6nMMH 1EeasIMH y4eOHBIX 3aHSITUH SABISIOTCS:

— o0o00I1IeHne, cucTemMarusalus W yDIyOJIeHHEe TEOPETUYECKUX 3HAHUM 110
KOHKPETHBIM TE€MaM JUCIUIJIMHBI ¢ Yy4eToM TpeOOBaHUN TMOCHJIBHOCTH U
JOCTYITHOCTH y4eOHOr0 Marepuara;

— pa3BUTHE UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH 00YyJaloIUXCsl C YU€TOM BO3PACTHBIX
MICUXOJOTUYECKUX 3aKOHOMEPHOCTEN MaMITH U MBIIILICHHUS;

— JIMYHOCTHO-OPUEHTUPOBAaHHOE (POPMUPOBAHUE TPOPECCHOHAIBHO 3HAYMMBIX
Ka4eCTB: CAMOCTOATEIbHOCTH, HACTOMYMBOCTH B JJOCTUKEHUU MOCTABICHHBIX LIEJIEH,
OTBETCTBEHHOCTH M TBOPUYECKOW MHUIIMATHUBHI.

OCHOBHBIMU 3a/1a4aMHU JICKITUU SIBIISTIOTCS:

— HCIOJb30BAaHUE METO/a MPOOJIEMHOrO H3JI0KEHHs y4eOHOro marepuaia Jis
peamuzanuu  UHGOPMAIIMOHHOM,  CHUCTEMaTU3UpYIOLIEeW,  pazbsCHSIOUEH U
pa3BUBAOIIECH QYHKIIHIA;

— obecrieyeHre TPeeMCTBEHHOCTH TEM JIEKIIMOHHOTO Kypca U MpodeCcCHOHaIbHOM
HapaBIEHHOCTU Y4e€OHOr0o Marepuana,

— pacKpbITHE€ BHYTPUIPEAMETHBIX M MEXIPEIMETHBIX CBs3ed  y4eOHOro
Marepuana.

[lenpt0  OpakTUYECKOrO  3aHATUA  sBIsieTcss  (QOpPMHUPOBAHUE  YMEHUU
UCI0JIb30BaTh €CTECTBEHHOHAYYHOE 3HAHHME B Ka4€CTBE OPUEHTHUPOBOYHOM OCHOBBI
pelieHusT MPaKTUYEeCKUX 3ajad. B Xoje MpakTUYeCKHX 3aHsATU 00ecreurBaeTCs
pedIeKCHBHOE OCBOCHHWE TEOPETUYECKUX M AMIUPUUECKUX METOAOB IMO3HAHUS B
MPOILIECCEe BBITOTHEHUS MPOOJIEMHBIX YUeOHbBIX 3aJaHUM.

[Hensmu 71a60PaTOPHBIX 3aHATUN SIBJISIFOTCSL: dbopmupoBanue
HCCIIEIOBATEIILCKUX ~ yMEHHMM  (HaOdromarh,  CpaBHMBATh,  AHAJIU3UPOBATH,
yCTaHaBIIMBAaTh 3aBUCUMOCTH, JI€JaTh BHIBOJBI U 00OOIIEHHS, CAMOCTOSITEIbHO BECTH
WCCJICIOBAHNUE); TIOHUMAHHUE MPUHIIMIIOB pPabOThl HM3MEPUTEILHBIX MPHOOPOB;
pruoOpEeTeHNE JIMYHOTO ONBITa PAOOTHI ¢ U3MEPUTEITHLHON TEXHUKOM.

CamocTosiTenpHast paboTa OOy4aloImIUXCS HANpaBISIETCs HAa JMYHOCTHOE
JOCTUKEHUE CIEAYIOUIUX IeJeil: yriayOJeHue 3HaHUN; CaMOCTOSTEIbHBINA TMOUCK,
o0paboTka u nipeodpa3oBanue yueOHOH HHMOpMaIuu; oTpaboTka yMeHUsT PaboThI CO
CIPaBOYHOM HAYYHOW JTUTEPATYpOil; rpaMOTHAs MOJATOTOBKA K YYEOHBIM 3aHSTUSIM.

6. O0pa3oBarejbHAsA TEXHOJIOT Ul

IIpy peamusauuu nporpaMMbl  JUCHMIUIMHBL  «DU3MKA»  HCIIOJIB3YETCS
oOpa3oBarenbHas TEXHOJIOTUS MO3TAMHOTO (POPMHUPOBAHUS YMCTBEHHBIX JIEHCTBH,
KOTOpasi OCYHIECTBIIIETCA B YCIOBUAX MHTErpAallMy IPAKTUYECKOTO 3aHATHS U
naboparopHoil paboThl. JlupakTuyeckue ycJIOBUS HUHTErpaluy y4eOHBIX 3aHATHH



OINpeNeeHbl B HAYYHOM KCCIIEIOBAHUM, MPOBEJECHHOM COTPYIHUKaMU Kadeapbl B
paMKax Hay4dHO-HCCIe0BaTeIbCKON paboThl YHUBEPCHUTETA.

OnpeneneHHBIMU B TEOPUH  OOY4YEHHS  CTPYKTYpHBIMH  dJI€MEHTaMU
00pa30oBaTeNbHON TEXHOJIOTUH SIBJISIOTCS KOHIIENTYyallbHAsi OCHOBA, COMEpKATEIbHBIC
Y TIPOLIECCyaJIbHbIE KOMITOHEHTHI.

Konuyenmyanvnoit ocnoeoii  o0pa3oBarelbHONW  TEXHOJOTHH  TIOJTAITHOTO
dbopMHUpOBaHUS YMCTBEHHBIX JICUCTBUU SIBISIOTCS MPUHLUIB  BepUdUKAIUH,
MEX U CLUUTLTMHAPHON WHTETPATUBHOCTH, €IMHCTBA u MHOT000pa3us
BHYTPUIIPEAMETHBIX CBSI3eH (PyHIaMeHTaIbHON TUCIUTUIMHBI « DU3nKay.

OCHOBHBIMU 1I€JICBBIMU YCTAHOBKAMHU JIEATEILHOCTH MPENOJAaBaHUs-yYICHUS
SIBJISTFOTCSL:

®CO3/1aHUE YCJIOBUHM JJsi pedIEKCUBHOTO OCBOCHHUS €CTECTBEHHOHAYYHBIX
3HAaHUH B Pa3JIMYHbIX BUAAX Y4€OHO-TIO3HABATEIbHOMN AEATEIbHOCTH;

®000011IeHNEe, cUCTeMaTu3alus, YyriayojieHne, OCBOCHUE TEOPETUUECKUX 3HAHUUN
M0 KOHKPETHBIM T€MaM y4eOHOro Kypca QU3UKH;

epa3BUTHE Yy OOYYarOIIMXCA: HABHIKOB KOMAHJIHOW pPadOThI, MEKIMYHOCTHOM
KOMMYHHKALIUH, IPUHSATHS PEIICHUH, JIUAEPCKUX KaueCTB.

Cooeporcamenvuvimu KOMnoOHeHmamu 00pPa3oBaTEIHLHON TEXHOIOTUH SIBISFOTCS
TEMaTU4YECKUEe MaKeThl JUIAAKTHUYECKUX CPEACTB, KOTOpbIE pa3paldaThIBAIOTCS MAJIs
KaXJOr0  MHTErPATUBHOTO  Y4eOHOro  3aHATUS C  LEeIbl0  oOecreyeHus
WHJUBUJIYaJTbHON OTpabOTKM YMEHHH HUCHOJIb30BaTh (DyHIaMEHTaJIbHbIE 3HAHUS B
Ka4eCTBE CPEACTB pEIICHUS TMPAKTHUYECKUX W HMIUPUYECKUX 3aaad MO0 TeMe
MHTErPaTUBHOTO y4eOHOTO 3aHATHUS;

Ilpouyeccyanvnvimu Komnonenmamu oOPa30BATEIbHON TEXHOJIOTHH SIBIISIOTCS
TEMaTU4YECKH COTJIACOBAHHBIC KOMIUIEKChI HATYPHBIX JIaOOPAaTOPHBIX YCTAaHOBOK H
aBTOPCKUX Y4EOHBIX MPOrPAMMHBIX MPOIYKTOB, UCIIOIb30BaHUE KOTOPHIX B yU€OH OM
mpoliecce MO3BOJsAET 00ECNEeUUTh TAPMOHUYHOE JOMOJHEHUE CPEACTB HATYpPHOrO U
BUPTYaJIbHOTO SKCIIEPUMEHTOB.

[Ipy BBIMOJHEHUU BUPTYAJIbHBIX J1a0OPATOPHBIX palbOT  HCHOJB3YIOTCS
aBTOPCKME KOMIIBIOTEPHBbIE MOMAEIM MO pasaenaM Kypca (usuku: «Dusnyeckue
OCHOBBI MEXaHUKHU», «DIJIEKTPUYECTBO», «Marnetusm», «®Dusuka KojaeOaHUU U
BoJIH», «BonHoBas ontuka» (2-4 cemectpsl); «OCHOBBI MOJEKYISIPHOM (PUUKU U
TepMoauHaMuKN», «KBaHTOBas puszuka» (5 cemecTp).

B eauHCcTBE M B3aMMOCBSI3M CTPYKTYPHBIX KOMIIOHEHTOB OO€CIIEYMBAETCS
BHIMIOJTHEHUE  OCHOBHBIX  TpeOoBaHMW K  0Opa3oBaTelbHOM  TEXHOJOTHUU:
KOHIIENTYaJIbHOCTh, CUCTEMHOCTb, BOCIIPOM3BOJUMOCTb, THOKOCTh, 3(PPEKTUBHOCTS,
JUHAMHUYHOCTb U YIPABISEMOCTb.

WNHrerparnBHOe ydeOHOE 3aHATHE MPOBOAUTCA JBYMS IpENOAABATENSIMU B
TeueHrue 6 vacoB (wiu 4 4acoB) B JIBYX IMOMEIICHUSX: B HATypHOM jaboparopuu
GU3MKM U B KOMIBIOTEPHOM KJIacCe€, B KOTOPBIX KYpPCAHTBI MOATPYII OpHUTagHbIM
METOZOM BBITIOJHSIOT JJa00opaTopHble padOThl (HATypHbBIC U BUPTYAJIbHBIC).

Ha mnocnenyroommx WHTETPATUBHBIX YYEOHBIX 3aHSTUSX OCYIIECTBISIETCA
poTalus MOATPYIIII.



[Tosrannoe dbopMHpOBaHKE  YMCTBEHHBIX  JICUCTBUU oOyJaronmxcs
o0ecreynBaeTcss Ha KOHTPOJIbHO-IIPAKTUYECKOM, SKCIEPUMEHTAILHOM U aHAJIUTHKO-
CUHTETUYECKOM ATallaxX UHTErPaTUBHOTO y4eOHOIO 3aHSATHS.

B TeueHue mepBbIX BYX 4acOB y4eOHOrO 3aHSATUS KYypCAHTHl MHIAUBHUAYAJIbHO
BBIIIOJIHSIIOT ~ TECTOBbIE  NPAKTUYECKHE 3aJaHusd [0 TEeME  MPEACTOAIIEro
IKCIIEPUMEHTAIBHOTO HCCIICIOBaHNS (KOHTPOJIbHO-IPAKTHYECKHUIi I Tam).

Ilens oOyueHuss — QopMUPOBAHHE YMEHUM HCIOJIb30BaTh (DyHIAaMEHTaJIbHbIE
3HaHHUS B Ka4eCTBE OPUEHTUPOBOYHOW OCHOBBI PEIICHUS MPAKTUYECKHX 3ajad,
CaMOCTOSITEJIbHOE  M3YYEHUE  MPUHIUIOB  pabOThl  NPUOOPOB U CXEMBI
HKCHEPUMEHTATBHON PabOTHI.

OOpa3oBaredbHBIMH 331a4aMU KOHTPOJIbHO-TIPAKTUYECKOT0 3Tana SIBISIOTCS:
U3ydeHUE JIEKIIMOHHOTrO MaTrephaiga, OCBOEHUE METOAOB paboThl ¢ yueOHOU
JUTEPaTypOU; BBHINOJIHEHUE BBIYMCICHUMN, PACUETOB B XOJI€ PEIICHHS MPaKTUYECKUX
3ajia4; paboTa ¢ HOPMATUBHOM U CIIPAaBOYHOM JIUTEPATYPOH.

B Teuenue cneayronmx 2 4acoB Y4e€OHOTO 3aHSTHS KypCaHTbl OpUTaTHbBIM
METOJIOM BBITIOJTHSIOT JTA0OpaTOpHBIE pa0dOTHI (IKCIEPUMEHTAIBHBII Tam).

lear oOywyenuss — (QopMUpPOBaHHE HWHCTPYMEHTAIBHOM  KOMIIETEHLIUU
IJIAHUPOBaTh U TPOBOAUTH (PHU3UUECKHE UCCICAOBAHUS JKCICPUMEHTAIbHBIMU
MeronaMu; (GOpPMHUPOBAHUE YMEHHsI paboTaTh B KOMJIEKTUBE W MOMYUHSITHCSA
PYKOBOJISIIITUM YKa3aHHUSM.

OOpa3oBarebHBIMM ~ 33JauaMH  JKCIEPUMEHTAIbHOTO  dTana  SBIAIOTCS:
dbopMUpoBaHUE MPAKTUYECKUX YMEHHM pabOThl C M3MEPUTENbHBIMU TMPUOOpamu,
yCTaHOBKaMH; (OPMHPOBAHUE UCCIENOBATEIbCKUX YMEHUN; SKCIIepUMEHTalbHas
npoBepka  (opMyln, METOAMK pacuera, YyCTAaHOBJIEHHWE U  TOATBEPXKICHUE
3aKOHOMEpPHOCTEH, O3HAKOMJIEHUE C METOJUKAMM MPOBEACHUS HKCIEPUMEHTOB,
YCTAHOBJIEHWE CBOMCTB BEMIECTB, HX KAYECTBEHHBIX U  KOJIUYECTBEHHBIX
XapaKTEPUCTHK,

B TeueHume  3aKIIOYUTEIBHBIX 2  YacOB  KypCaHThl  OCYIIECTBIISIIOT
CaMOCTOSATENIbHYI0 00paOOTKy M MPECTABISIOT PE3YNbTAaThl SKCIEPUMEHTA B YCTHON
U TUCBbMEHHOM (hopMe (AHATUTHKO-CHHTEeTHYECKHIi ITam).

Lennr oOydenus - GopMUpOBaHHE MHCTPYMEHTAIBLHON KOMIETEHIIMN OLIEHUBAThH
TOYHOCTb M TOrPEIIHOCTh HW3MEPEHUN, aHaJu3upoBaThb (UINYECKUH CMBICI
MOJIyYEHHBIX  pe3yJbTaTOB; MPOBOAMUTH  JOKA3arelbCTBA  YTBEPKIACHUN  Kak
COCTaBJISIFOIIEH KOTHUTUBHOM M KOMMYHUKATUBHON (DYHKIIMH.

B KoHIle WHTErpaTMBHOrO Y4e€OHOTO 3aHATHS KYpPCaHTHI YYEOHOW TpYIIIIbI
00si3aHbl ~ JIMYHO  MPEJCTAaBUTh  PE3YAbTaTbl  CaMOCTOSTENbHONM  y4eOHO-
MO3HABATEJIbHOW AESTETbHOCTH B BUAE O(GOPMIIEHHOrO MO YCTAaHOBJIEHHOW (opme
0TYEeTA N0 HATYPHOM (MJIM BUPTYaJIbHOM) Ja0opaTopHoi padore.

7. OueHoOYHbIE MATePHUAJIbI 10 JUCIUILJINHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00€CTIeurBaeT OLICHUBAHUE XOAa OCBOCHUS
JTUCIUTLIMHBI, TIPOBOJUTCS B COOTBETCTBUU C CONIEPNKAHUEM JUCIUIUIMHBI 110 BUIaM
3aHSATUU B (opMe TEeCTHpPOBaHMS, 3aIIUThI OTYETOB MO JIAOOPATOPHBIM padoTawm,



3allUTHl OTYETOB MO pacueTHO-rpaduueckuM paboTaMm, BBIOJIHEHHBIX B XOJI€
HCCJICIOBAaHUHN KOMIIBIOTEPHBIX MoOJIeNIel (PU3NUeCKUX MPOIECCOB.

[IpomexyTouHas  arrectauus, KoTopas  oOecleYrBacT  OLICHUBAHUE
MPOMEKYTOUHBIX UM OKOHYATENbHBIX pPE3YJAbTATOB OOYyUEeHHS MO0 AUCIUIIINHE,
poOBOAUTCS B OpMeE 3a4eTa C OLIEHKON U dK3aMeHa.

7.1. IlpuMepHbIe OLlEHOYHbIE MATEPHUAJIBI VISl TEKYLIEr0 KOHTP0JIsl
yCIeBaeMoCTH:

7.1.1. TunoBble 3a1aHUSA 1151 TECTUPOBAHUSA:

1. B xoutype ToMcoHa HampsikeHre Ha OOKJIaJKax KOHJIEHCAaTOpa U3MEHSETCs
no 3akony: U = 100-c0s1000t (B). Ecim snekTpoeMKocTh KOHAeHcaTropa paBHa 10
MK®, TO MakcHUMaJjbHas CHUJia TOKAa B KOHTYpE paBHa. ...

NH1A

2)2 A

3)0,5 A

4)0,1 A

5)0,2 A

2. B xontype TomMcoHa 3JIEKTpPOEMKOCTh KOHJEHcaTopa paBHa 10 Mkx®D, a
UHIYKTUBHOCTH Karymiku 0,1 T'H. Eciu ammuTyna koneGaHuit CHIIbI TOKA COCTABIISIET
100 MA, To amMmIUTyna KojaeOaHUl HampsiXKEHUs Ha KOHJIEHCAToOpe paBHA

1)10B

2)100B

3)1B

4)0,1 B

5)0,01 B

3. Kaxk u3meHuTcs ajuHa BOJHBI, HA KOTOPYIO HACTPOEH PaAONPUEMHUK, €CITU
B [IPUEMHOM KO0JIe0aTeIbHOM KOHTYpPE €MKOCTh KOHAEHCAaTOpa YBEJINYUTh B 9 paz?

1) ymenbmutes B 3 paza

2) yMeHbuTcs B 9 pas

3) yBenmmuuTcs B 3 paza

4) yBenuuutcs B 9 pa3

5) HE UBMEHUTCS

4. Ontuyeckuil [ramna3oH BKIIIOYAeT B ceOsl. ..

1) Bumumblii cBeT, yiabTpadHOIETOBOE U3ITydeHUE, MHPpaKpacHOE U3ITyUCHHE

2) yabTpadHoIeTOBOC U3NTydeHue, HHPpakpacHOe U3TyUCHHUES

3) Auana3oH PeHTICHOBCKOE U3yUYeHHUsI, YIbTpadruoIeTOBOS U3TyUeHHE,
uH(ppaKpacHOe U3TydeHUE

4) muama3oH PeHTTEHOBCKOTO U3JIYUYCHHUS, BUIUMBIN CBET

5) ynbTpaduoaeToBoe u3nydeHne, HHPPaKpacHOE U3ITyueHUE

5. CKOJIBKO JJIMH BOJIH MOHOXPOMAaTHYECKOTO CBETa C YacTOTON V=5- 105 I'a
yJIOXkaTcsd Ha MyTH 1,2 MM B Bakyyme

1) 30000

2) 20000



3) 10000
4)5000

5) [IpaBrIILHOTO OTBETA HE MPEITIOKEHO

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

Otuer o maboparopHoit (pacueTHO-rpaduueckoit) pabore Ne
HasBanue paGoThi:

[{ens paOoOTHI:

Teopernueckas 4acTh:

DKCNepuMEHTaIbHAs 4acTh:

O6paboTka pe3yJbTaToB:

BBIBO/IBI O COOTBETCTBUY YCTAaHOBJIICHHBIM HOpPMaM U TIpaBUJIaM OLICHKH:

7.1.3 TunoBble 3a1a4u:
1. HopmanbHOE€ yCKOpEHHUE TOUKH, JBHXKYIIEUCS MO OKPYXKHOCTH

pammycoM 4 MeTpa, 3amaeTcsi ypaBHeHHeM a, = 1 + 6t + 9t°. Ompememnts
TaHT€HIMAJIBHOE YCKOPEHUE TOUKHU U MOJHOE YCKOpeHue uepe3 | ¢ mocie Hayana
JBUYKEHUS.

2. Touka HOBUXKETCA IO OKPYXHOCTH paaumycoM 10 cM ¢ TOCTOSTHHBIM
TAHTeHIMATBHBIM yCKOpeHHeM 8 cm/c’. Uepes Kakoe BpeMsi MOCIe Hadana
JBUKEHUSI HOPMAJIBHOE YCKOPEHHE TOYKH OYJIeT paBHO TaHTEHIIUATLHOMY?

3. Ha kakoif BBICOTE OT IOBEPXHOCTH 3€MJH YCKOPEHHE CBOOOJHOTO
MajeHus JOCTUraeT BeTHannbl | M/c??

4. HaiiTu nuHelHble CKOPOCTH JIBUKEHUS LIEHTPOB Iapa, Jucka u odpyuya,
CKaTHUBIINXCS 0€3 CKOJIBKEHUS ¢ HAKJIIOHHOM INIOCKOCTH BeIcOTOM h = 0,5 M.

5. OOpy4 maccoit m =1 kr, paguyc koToporo paBeH R = 60 cM, mpuBsizaH
BepeBke jumHON ¢ = 40 cMm. BepeBky ¢ o0pydeM BpalialoT B TOPU30HTAIBLHOU
m1ockoctu. Halitu MoMeHT uHepiuu oopyya.

7.2IIpuMepHbIE OLIEHOYHBbIE MATEPHUAJIbI 1JIsl POM €KY TOYHOM
aTTecTalum:

7.2.1 TllpumepHblii NepedeHb BONMPOCOB J1JIM 3a4€Ta ¢ OLeHKOH

1. 3akoH coxpaHEHHs EKTPUUIECKOro 3apsaa. 3akoH Kymnona.

2. DnexkTpocTarnyeckoe moie. HampsykeHHOCTh M TOTEHIMAN JJIEKTPOCTa-
THYECKOTO TOJI.

3. [lpuHnMn cyneprio3uIuu MJMEKTPUIECKUX MOJEH.

4. Teopema I'aycca s 3JEKTPOCTAaTUYECKOrO MOl B BaKyyMe U €€
IIPUMEHEHUE K MTPOCTEHIINM 3a]1a4aM.

5. Hupkynsiust BEKTOpa HAMPSHKEHHOCTH JICKTPUUECKOTO TOJIS.

6. Tuner audnextpukoB. [lomspuzanust gudrnexTpukoB. [lonspru3oBaHHOCTH
JARJIEKTPUKOB U HANPSIKEHHOCTBD IOJIS B TUIIEKTPUKE.



I10JIA.

25.
26.

[IpoBOIHUKY B 3JIEKTPUUYECKOM IOJIE.
DHEpPTUsi CUCTEMBI 3apsiIO0B.
OnexTpuyueckas eMKkocTh. KoHeHcaTropsl.

. DHeprus 3apsKeHHOr0 KOHAEHcaTopa.

. O0beMHas MJIOTHOCTh SHEPTUH DIICKTPUIECKOTO TOJIS.

. Dnektpuueckuit Tok. Cuiia v MIOTHOCTh TOKA.

. 3akoH Oma. ConpoTuBIEHNE MPOBOJHUKOB.

. DnemMeHTapHas KJacCu4ecKkas TeOpHUs dJIEKTPONPOBOJHOCTH METAIUIOB.
. BBIBOJ OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOIO TOKA.

. Pabora u momHocTh Toka. 3akon [[xoyns u Jlenna.

. CropoHHUE CUIIBI. DNEKTPOABMKYILAS CHJIA U HAIPSXKEHUE.

. [IpaBuia Kupxroda 1151 pa3BeTBICHHBIX LIETEH.

. MOIIHOCTH B LI€NH MOCTOSSHHOTO TOKA.

. PaGota BbIxona anexTpoHa. TepMO3JIeKTpOHHAS IMUCCHSL.

. Tok B razax. Tumsl ra30BOro paspsaa.

. MaruuTHoOe 10JIe U €r0 XapaKTepUCTUKHU.

. 3akoH buo-CaBapa-Jlamiaca 1 €ro NpuMEHEHHE K pacueTy MarHUTHOIO

3akon Amnepa. BzaumoaenicTBre napamienbHbIX TOKOB.
MaruutHoe mnosie IBUXKylierocsa 3apsijaa. JlelicTBue MarHMTHOTO TOJIsSl Ha

JIBUKYLIANCA 3apsii.

27.
28.
29.
30.
31.

I10JIC.

32.

JIBUJKEHME 3apsKEHHBIX YAaCTUL] B MATHUTHOM I10JI€.

Dddexr Xomna.

[upkynsauus BEKTOpa MarHUTHOM WHIYKIUU.

MarautHoe 1nosie CoJICHOUAa U TOPOUIa.

Pabora no nepemMenieHnio NPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM

SIBneHne 3NEKTPOMAarHUTHONM MHAYKIUU. 3akoH Dapanes u ero BhIBOI U3

3daKOHa COXPaHCHUA DHCPIruu.

33

rasa.

. Bpamienue paMku ¢ TOKOM B MArHUTHOM TI0JIE.
34.
35.
36.
37.
38.
39.
40.
41.

NuaykTuBHOCTH KOHTYpa. CaMOMHAYKIHSL.

DKCTPATOKHU 3aMbIKaHUs U pPa3MbIKaHHUS.

Bzaumuas unaykuus. TpanchopmaTtopsl.

DHeprust MarHUTHOTO MOJIS.

MaruutHbl€ MOMEHTBI 3JIEKTPOHOB U aTOMOB. Jlua - 1 mapaMarHeTUKH.
Hamaranuennocts. MarHuTHOE 10OJI€ B BELIECTBE.

deppoMarHeTuku U ux cBoucta. [letns rucrepesuca.

ITonnas cucrema ypaBHeHn MakcBeiuia 11 3JEKTPOMarHuTHOT'O IOJIA.

7.2.211puMepHBbIii IepedeHb BONMPOCOB sl IK3aMeHa

OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUUYECKOM TEOpUU HUIEaTHLHOIO

Pacnpenenenne Makcgenia 1o CKOpOCTSIM.
Pacnipenenenune bonbpiiMana 1mo sHeprusm.



JlmuHa cBoOoHOTO Mpoodera.
Teopema o paBHOpacIpeneeHus SHEPTUU MO CTEIIEHSIM CBOOO/IBI.
[TepBo€e Hauano TepMOAVHAMUKH.
Pa6ora raza.
TennoeMKoCTb.
[IpMeHeHre nepBoro Hadyajia TEPMOJMHAMUKHY K U30IpOIeccaMm.

10 AnnabaTHBIN 1 TOIMTPONUYECKUHN MPoIIecc.

11. Bropoe nauyano tepmonuHamuku. Llukn Kapuo u ero K.ILJ. s
UJeaJbHOro rasa.

12. YpaBuenus Ban-gep-Baanbca.

13. DxcneprMeHTaIbHbIE 3aKOHBI U3Ty4YE€HUS a0COIIOTHO YEPHOI'0O Tea.

14. 3axon Credana-bonbimana.

15. 3akon Kupxroda.

16. 3akons! Buna.

17. PactipefienieHue SHEPruu B CIEKTpe a0CONIOTHO depHoro tena. dopmyna
ITimanka.

18. ®oTorhPexT u ero 3aKOHBHI.

19. laBnenue cBeta. OnbiT JIeOenena.

20. Dddexr Komntona. KomntoHoBckas AJiiHa BOJHBI.

21. [lonsiTue o (QoroHax — KBaHTaxX »dJIEKTPOMAarHuTHoro mois. MUx
XapaKTEePUCTHUKU.

22. Teopus ctpoenus atoma. Mojens TomcoHa.

23. [Inanerapuas monens atoma bopa — Pezepdopna.

24. Tloctynarel bopa. 3aBucuMocTh paanyca OpOUTHI OT IJIABHOTO KBAHTOBOTO
qucna.

25. Teopus bopa. 3aBUCMMOCTb MOJHOW SHEPrUU OT TJIABHOTO KBAaHTOBOTO
qucna.

26. Jlnuna Bonubl Ae bpoitis. KopnyckynsipHO-BOJIHOBOM qyaln3m

27.BonHoBasg (QyHKUMS B KBAaHTOBOM MEXaHUKE U €€ CTaTUCTHYECKOE
TOJIKOBaHHUE.

28. BomnoBas pynkius u onbIT FOHra ¢ 3JeKTpoHaMHU.

29. Yactuna B OeckoHeyHO ©IyOOKoW moTeHuuanbHol sime. IlocTtaHoBKa
3anaun. YpasHenue llIpennnrepa.

30. Yactuiia B OECKOHEYHO TIIyOOKOM IOTEHIMAIbHOW sMe. BoaHoBas
byHKIMS.

31. Yactuna B OecKOHEYHO TIIyOOKOH moTeHuuanbHoi siMe. KBanTOoBaHue
JHEPTUH.

32. HepensaTUBHCTCKAsi TEOPUs aTOMA BOAOPOA B KBAHTOBOM MEXaHHUKE.

33. Ctpoenue sinpa aroma. [IpoTOHBI 1 HEUTPOHBI.

34. DuHeprus cBsi3u B siape. Ee 3aBUCMMOCTD OT aTOMHOI'O HOMEpa.

35. CtpoeHue siapa aroma. SIaepHble CHITHL.

36. JIBe BO3MOXXHOCTH TOJIY4€HHUS SHEPTUH NIPU pacrajie saep.

37. EcrecTBeHHas paluO0aKTUBHOCTbD.

38. SnepHble peakiuu.

©o~N A



39. 3akoH paJIMOaKTUBHOIO pacnaja.

40. Anbda-, 6era- pacman. ['amma-uzinydeHue.

41. 3aKoHBI COXpPaHEHHUS TIPU SANEPHBIX PEAKIIUIX.

42. ®uszndeckue OCHOBHI SEPHOTO peaKkTopa.

7.3. llkana oueHUBAHUSI Pe3yJbTATOB NPOMEKYTOUHOIl aTrTecTalMud W
KPUTEPUH BHICTABJIEHHS OI[€HOK

dopma [Tokazarenu
Kpurepun BeicTaBIeHMs OLICHOK [Ikana oueHMBaHUA
KOHTPOJIA OLICHHUBAHUA
3a4er ¢ IIPaBUIBHOCTh U | JJaH TNpPaBWIbHBIM, IMOJHBIM OTBET Ha OTJIMYHO
OLIEHKO#/ IIOJIHOTA OTBETA | IIOCTABJICHHBIM  BONIPOC,  IIOKa3aHa
9K3aMEH COBOKYIIHOCTb OCO3HAHHBIX 3HaHWUH MO

JUCHUILIMHE, JOKAa3aTCJIbHO PACKPBITHL
OCHOBHBIC TTOJIOXKCHHUA BOIIPOCOB;
MOTYT OBITE AONYIICHBI HCEAOYCTHI,
HCITPABJICHHBIC CaMOCTOATEIILHO B
Mponecce OTBCTA.

JaH  IpaBWIbHBIA,  HEAOCTAaTOYHO XO0pOoLIOo
NOJHBI  OTBET HA  IIOCTABJICHHBIN
BOIIPOC, IIOKa3aHO YMEHHUE BBIIEIUTH
CYIIECTBEHHBIE W HECYILIECTBEHHBIC
IIPU3HAKH, IPUYUHHO-CIIEICTBEHHBIC
CBSI3U; MOTYT  OBITh  JIOMYIICHBI
HEJI0YEThI, UCIPABIICHHBIE C IOMOLIBIO

MpernogaBaTeis.

JJaH HEJAOCTaTOYHO MPABUWJIBHBIM M | YIOBIECTBOPUTEIBHO
MTOJIHBIN OTBET; JIOTHUKA u

MOCJIEI0BATEILHOCTh H3J10KCHUS

MMEIOT  HapylleHus; B OTBETE

OTCYTCTBYIOT BBIBO/IBI.

OTBET MPEJICTABIISET co00i1 | HEYIOBIETBOPUTEITHHO
pa3pO3HEHHBIE 3HAaHUA c

CYyIIECTBEHHBIMU OIIMOKaMU o

BOIIPOCY; MPUCYTCTBYIOT

(dbparMeHTapHOCTb, HEJIOTMYHOCTh

H3J10KEHHUS; JIOTIOJTHUTEIbHBIC u

YTOYHAIOMHE BOIPOCHI HE IMPUBOJAT K
KOPPCKIMU OTBETA HA BOIIPOC.

8. PecypcHoe o0ecnieyeHue TUCHUTIIHMHBI

8.1. JIunieH3uOHHOE ¥ CBOOOHO PACIIPOCTPAaHsieMoe MPOrpPaMMHOe
odecneyeHue

[lepeueHb JUIEH3MOHHOTO M CBOOOJHO PaCIpOCTPAHSIEMOro MPOrpaMMHOIO
oOecreyeHusi, B TOM YHCJIE OTE€YE€CTBEHHOIO POU3BOJICTBRA !

1. MoiiO¢puc Ob6pazoanue [[10-41B-124] - TloaHbIi  KOMILIEKT
PENaKTOPOB TEKCTOBBIX JOKYMEHTOB M  JJICKTPOHHBIX TaOMUIl, a TaKxke
WHCTpYMEHTAapul JJisi paboTel ¢ TpadudyeckumMu mnpeseHtanusmMu [CBoOOIHO




pacnpoctpansiemoe. Homep B EauHOM peecTpe pOCCHUCKUX IPOrpaMMm Ui
SIICKTPOHHBIX BBIYMCIUTEIBHBIX MAIIMH B 0a3 TaHHBIX - 4557

2. Astra Linux Common Edition pemus Open [[10-25B-603] -
OnepanuonHas cuctemMa oOmero HasHadeHus "Astra Linux Common Edition"
[Kommepueckass (Full Package Product). Homep B EmmHOM peecTpe poccuiickux
POTpaMM ISl JICKTPOHHBIX BRIYUCIIATEITHHBIX MATUH U 0a3 JaHHbBIX - 4433]

8.2. IIpogeccuonanbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI

HNudopmanronHas crpaBodHas cucreMa — CepBep OpraHoB roCylapCTBEHHON
BJIACTH Poccuiickoit denepanuu http://poccus.pd/ (cBOOOTHBIM
noctyn);npodeccuonanbapie  0a3pl  maHHBIX — [lopTa’m  OTKPBITBIX JTaHHBIX
Poccuiickoii ®@enepauun https://data.gov.ru/ (cBoOGonublii noctyn); ¢denepaibHbII
noptrant  «Poccuiickoe oOpazoBanue» http://www.edu.ru (CBOOOIHBIA JOCTYII);
cucreMa O(HIMATBHOTO OITYOJIMKOBAaHUSI TPABOBBIX AKTOB B D3JCKTPOHHOM BHUJE
http://publication.pravo.gov.ru/  (cBoOomnblii  noctyn); (denepadbHbIi  mOpTal
«CoBepIleHCTBOBaHUE I'OCYIapCTBEHHOIO yIipaBieHus» https://ar.gov.ru (CBOOOAHBIN
JIOCTYII).

8.3. JIureparypa

a) OcHoBHasA JMTEpaTypa:
1. Cxkpe6oB B. H. Kypc obmieit ¢pusuku: yaednoe nocoodue: [rpud MUC,

rpud Mun. 06p]. T. 1. Mexannka / B. H. Ckpebos, A. U. Tpyomiko; mox obmr. pe.
B. C. ApramonoB; MUC Poccuu. - CII6.: CII6Y I'TIC MUC Poccuu, 2015. Pexum
noctyna: http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-
e5c5511c0ab5

2. CkpeboB B. H. Kypc obmeit ¢usuku: yuedbnoe mocodue: [rpud MUC,
rpud Mun. ob6p]. T. 2. DnekrpuyectBo u maruerusm / B. H. Ckpebos, A. W
Tpybunxko ; mox obm. pexa., B. C. Apramonos; MUC Poccun. - CII6.: CII6Y I'TIC
MUC Poccun, 2011. Pexum JOCTyIIA:
http://elib.igps.ru/?97 &type=card&cid=ALSFR-d90bebch-b943-42f0-968a-
6525caf6abfs

3. Ckpebos B. H. Kypc obmieit pusuku: yuedbHoe nocodue : [rpud Mus.

oop]. T. 3. KoneGanust u Bonubl. Ontuka / B. H. Ckpe6os, A. U. TpyOuiko; nmox oo6ur.
pen., B. C. ApramonoB; MUC Poccuu. - CII6. : CII6Y I'TIC MYC Poccun, 2015.
Pexxum moctyma: http://elib.igps.ru/?100&type=card&cid=ALSFR-f5¢cc5533-fb53-
419a-9113-54e604f815ae

0) lonmoIHUTEIbHAA JIUTEpPATypa:
1. Tpodumosa T. U. Kypc ¢pusuku: yuebnoe nocodue: [rpud Mun. obp.] /
T. U. Tpodpumosa. - 17-e uzn., crep. - M. : Akanemus, 2008


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

2. Makaposa T.A., Menasenesa JI.B., Tpybunko A.N. ®usuka.
®u3NYeCKre OCHOBBI MEXaHUKHU. Y 4eOHOE MOocoOue JIsi CaMOCTOSITEIbHOM padOThI U
caMOKOHTpoJis 3HaHui oOyvarmuxcia.— Cn6.: CII6Y I'TIC MUC Poccuu, 2019.
Pesicum oocmyna: http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42ch-d77e-
4636-a181-0011d91felf8&remote=false

3. Hanunos N.JI., Eroposa H.U., Hekpacos A.C., Tpyounko A.1. ®usnka.
Mexanuka. PykoBoacTBo Kk JaboparopHo-mipakTHueckum 3aHsatusim.— Cnb.: CIIoY
ITIC MUC Poccumn, 2019. Peosicum docmyna:
http://elib.igps.ru/?16 &type=card&cid=ALSFR-80al16b61-11a0-4daa-87b1-
6d674e8c8b94&remote=false

4, Mengenesa JI.B., Tpyounko A.U. ®usuka. DiaekTpocTratuka: yuyeOHOe
nocoOue i1 CaMOCTOSTEIbHON padOThl U CAMOKOHTPOJIS 3HAHUN 00Yy4YaromIuXcs.—
Cno.: CIIoY I'TIC MUC Poccun, 2019. Pesicum oocmyna:
http://elib.igps.ru/?23&type=card&cid=ALSFR-elcbdel6-0cf8-477a-848f-
5677e822e7da&remote=false

5. Hanmnos WN.JI., Mensenea JI.B., Yymauenko A.A. ®uzsuka.
OnexTpuuecTBo. PyKoBOACTBO K J1a00OpaTOpHO-NPAKTHUECKUM 3aHATUAM.— Cno.:
CIloY ['TIC MUC Poccuun, 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.W. dusuka. [MocTostHHBIH
IJCKTPUUECKHN TOK: ydeOHOe TocoOMe [Jii CaMOCTOSATENIbHOM paboThl U
caMmoKoHTpouiss 3HaHui oOydaromuxcs.— Cnb.: CII6Y I'TIC MUC Poccuu, 2021.
Pesicum oocmyna: http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-
4490-9124-1ed38fd69557 &remote=false

1. Hanunos N.JI., MenseneBa JI.B., HekpacoB A.C. ®u3uka. Maruerusm.
PykoBoacTBO k aboparopHo-npakTudeckum 3anatusm.— Cno6.: 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. Mengenesa JI.B., Tpyounko A.U. ®usuka. Maruetusm B TexHOCepHOM
0e30macHOCTH: ydyeOHOe MOCcOoOue T CaMOCTOSTEIbHOM padOThI M CAMOKOHTPOJIS
3Hanui ooyyaromuxcs.— Cno6.: CIIOY I'TIC MYC Poccun, 2024. Pesycum doocmyna:
http://elib.igps.ru/?8 &type=card&cid=ALSFR-d4b60767-c5cd-42f8-8ble-
c4b942960d45&remote=false

9. HNanunos W.JI., Kapramosa A.Il., Munkun J.A., Tpyounko A.W.
®uzuka. Konebanuss u BonHbL. PykoBoACTBO K J1a00paTOpHO-TIPAKTHUYECKUM
sansatusiMm.— Cn6.: CIIoY TI'TIC MUC Poccuu, 2015. Pexcum oJocmyna:
http://elib.igps.ru/?8 &type=card&cid=ALSFR-0fc6b7{8-7092-47f6-ba0f-
98a296c85383&remote=false

10. HamumoB WN.JI., Eropoa H.U., Kapramora A.Il., Tpybunko A.M.
®duzuka. BomHoBas onTtuka. PykoBOACTBO K  J1a00paTOPHO-TIPAKTUYECKUM
sansaTusiM.— Cn6.: CII6Y TTIC MUC Poccuu, 2016. Pexucum oJocmyna:
http://elib.igps.ru/?6 &type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-
f9b239fb00d8&remote=false



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
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

11. Eroposa H.WM., Kapramosa A.Il. ®usuka. BonHoBas ontuka: yuyedHOE
nocoOue g caMOCTOSTEIbHOW pabOThl U CAMOKOHTPOJIS 3HAHUN 00y4arolInXcs.—
Cno.: CIloY I'TIC MUC Poccun, 2022. Pesrcum oocmyna:
http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-
2f19995fda2e&remote=false

12.  EropoBa H.M., KapramoBa A.Il. ®wusuka. KpanToBas onTuka:
PYKOBOJCTBO K JiabopaTopHo-nipakTuueckum 3aHsatusim.— Cnb6.: CII6Y T'TIC MUC
Poccun, 2022. Pesycum oocmyna: http://elib.igps.ru/?13&type=card&cid=ALSFR-
7ebc4268-5265-4ffa-a923-40851609210c&remote=false

8.4. MarepuajibHO-TEXHUYECKOe O0ecriedeHue

Jlnst mpoBefieHNs U 00ecriedeHUs 3aHSITUN UCHOJb3YIOTCS TOMEILEHUS, KOTOPhIE
MPEICTaBISIOT COOOM y4eOHBbIE ayIUTOPUU sl MPOBEACHUS Y4YEOHBIX 3aHSITHH,
OCHAIlICHHBIX ~ 00OpYyIOBaHMEM M  TEXHUYECKUMHU  CpPEACTBAaMH  OOYy4YCHHS:
aBTOMAaTHU3UpPOBAHHOE pabouee MECTO MpernojaaBarelisa, MapkepHas (MeaoBasi) A0CKa,
MYJIbTUMEUUHBINA TPOEKTOP, MOCATOYHBIE MECTa 00yUJarOIINXCSI.

JlabopaTopHble 3aHITHS Ha IIEPBOM U BTOPOM Kypcax o0ydeHus (2-4 cemecTphl)
MPOBOJAT B MOMEIICHUU HATypHOU Jaboparopuu KadeApbl, TpeAHaA3HAUCHHON st
DKCIIEPUMEHTAIBHBIX ~ HCCIIeOBaHWN 1o  pasnenam  «Dusznueckue  OCHOBBI
MEXaHUKU»,  «DJIeKTpudecTBO», «Marnetusm» u  «BomHOBass  omTHKay.
JlabopatopHubie paboTel Ha 3 Kypce oOyudeHus (5 ceMmecTp) MPOBOAAT B ydeOHO-
HAay4YHOWU naboparopuu HAHOTEXHOJIOTHH, MpeIHA3HAYCHHON JInIE:
AKCIIEPUMEHTAIBHBIX UCCIIEIOBaHUH 0 pazaenaMm «OCHOBBI MOJEKYISIPHON (DUBHKH
u TepMonuHamMuku» u «KBanroBas ¢uszukay.

Jlns  mpoBenenusi 1abopaTopHBIX  pabOT  HWcHosb3yeTrcss  JabopaTopus
BBIYHCIIUTEIbHON TEXHUKU

[lomenienust [jis  CaMOCTOSTENbHOM pPabOThl  OOyYaroOlIMXCS OCHAIEHBI
KOMITHIOTEPHONU TEXHUKOW C BO3MOXHOCTHIO MOAKIJIIOUEHUs] K ceTu «MHTepHEeT» U
o0ecreyeHUeM JO0CTyna K JJIEKTPOHHOW HH(POPMAllMOHHO-00pa30BaTebHON cpefe
YHUBEPCUTETA.

ABTOpBI: JIOKTOp IeAaroruyeckux Hayk, npocgeccop Mensenesa JI.B., k.dp-m.
HayK, noueHt Tpyounko A.U., k.¢p-M. Hayk, goueHT Eroposa H.!.
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