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1 leab n 3aga4M 0CBOEHUA JUCHUILIMHBI

Heabro usydyeHus AUCHUIUIMHBI «Du3ukay sBiseTcs (HOpMUpOBaHHE Yy OyaylIuX
CHEIHUATNCTOB TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX HABBIKOB [0 TPaMOTHOMY
MPUMEHEHUIO 3aKOHOB (PU3MKHU TMpU PEIICHUU 3aJlay, BO3HUKAIOIIMX B MX MOCIEIyIOLIEH
po(EeCCUOHANILHOM JAESITENbHOCTH.

3apaum:

— H3yYEHHE 3aKOHOB OKPYXAIOILEr0 MUPa B UX B3aUMOCBSI3U;

— oBnajeHue (¢QyHAAMEHTAIbHBIMA MPUHIUIAMUA W METOJIaMU DPEIICHHUs Hay4yHO-
TEXHUYECKUX 3a]1aY;

— (opMHpOBaHME HABBIKOB IO NMPUMEHEHUIO MOJOXKEHUN (PYHIaMEHTAIbHON (PU3MKH K
IPaMOTHOMY HAy4YHOMY aHAJIM3y CUTYalllil, C KOTOPbIMU CIELHAIUCTY MPUXOIUTCS
CTAJIKUBATHCS MPU CO3JAHUU HOBOW TEXHUKH M HOBBIX TEXHOJIOTHIA;

— OCBOEHHME OCHOBHBIX (PM3MUYECKUX TEOPUH, MO3BOJISIOUINX OMUCATH SIBJICHUS B IPUPO/IE,
U TpPENeioB MNPUMEHUMOCTH O3THUX TEOPHM JUIsl PEIIEHHS] COBPEMEHHBIX U
MEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3a/aY;

— (opMupoBaHuE y 00yUaIOIIUXCs OCHOB €CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

— O3HaKOMJICHHE 00Y4YaroIIMXCsl C UCTOPUEH U JIOTUKON pa3BUTHsI (PU3UKU U OCHOBHBIX €€
OTKPBITHH.

2 IlepeyeHb VIAHNUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 IMCHHUIIIIMHE, COOTHECEHHBIX €
IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHON MPOrPaMMBbI

N3yuenne maHHOW MWCHMIUIMHBI HAMpaBlIeHO HAa (OPMHUPOBAHHWE y OOYUAIOIIUXCS
cnenyronux oduienpodeccruonanbubix komneteHuuii (OTIK-1.1, OIIK-1.2):



2.1 O6menpogdeccuoHATbHBIE KOMIIETEHIIUN W MHAUKATOPHI UX JOCTHKEHUS

Kon Conep:xanue Kona n HauMeHOBaHME MHHANKATOPA JOCTHKEHUS] KOMIIeTeHIUH
KOMIIETEeHIINH KOMIIETEeHIINH 3HATH | yMeTh | BJIAJIETH
OIIK-1 CriocobeH pemaThb OIIK-1.1.

TUTIOBBIE 33/1a91
npodeccCHoHaTBEHOM
JISATEIILHOCTH Ha OCHOBE
3HaHUW OCHOBHBIX
3aKOHOB MaT€MaTHIECKHIX
Y €CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
UHQOPMAITTOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH

JleMOHCTpUpYeT 3HAHNE OCHOBHBIX 3aKOHOB MAaTEMaTHIECKUX, €CTCCTBEHHOHAYYHBIX U
o0mienpodecCHOHaTbHBIX TUCIUILINH, HEOOXOIUMBIX IS PELICHMS TUIIOBBIX 3a/1a4 B 00J1aCTH

ArpOMHIKCHCPHUU

OCHOBHbBIC ()U3UYECCKUC SBICHUS U
OCHOBHBIE 3aKOHBI (DN3HKH;
TPaHUIBI TPUMEHUMOCTH 3aKOHOB
(hM3UKY; MPUMEHEHNE 3aKOHOB
(hM3UKH B BAXKHEUIITHX
MPAKTHYECKUX MPHITOKEHUSX;
OCHOBHbBIC ()U3NYECKUE BETUIHNHBI
1 GU3NYECKUEe KOHCTAHTHI, UX
OTIpEJICIICHIE, CMBICIT, CITOCOOBI 1
SAVHULIBI UX U3MEPEHUS

0OBSICHUTH OCHOBHBIE HaOII01aeMble
MIPUPOJIHBIE U TEXHOTCHHBIE SBJICHUS
1 3((HEKTHI ¢ TTO3UITUI
($yHIaMEHTaIbHBIX (PU3NUECKIX
B3aMMOJICHCTBUM; HCTOJIKOBBIBATH
CMBICH (PH3UYECKUX BETUYUH U
TOHSATHIA; 3aMTUCHIBATH YPaBHEHUS
1151 PU3UUECKUX BEJIMYUH B CUCTEME
CHu

HaBBIKAMH HCIIOJIb30BaHUA
OCHOBHBIX 00IIe(hU3MIECKUX
3aKOHOB ¥ IPUHITATIOB B
BaXHEHUIIINX MPAKTUUECKUX
MIPIIOKCHUSIX; HABBIKAMHU
MIPUMEHEHUST OCHOBHBIX METOOB
(hM3HKO-MaTEMATHIECKOTO
aHaJM3a JUI PelIeHUs
©CTEeCTBCHHOHAYYHBIX 3a]1ad

OIIK-1.2.

I/ICHOJIIBYCT 3HaHHA OCHOBHBIX 3aKOHOB MaTEMAaTUYCCKUX U €CTCCTBECHHBIX HAYK JJId PECIICHUA CTAaHAAPTHBIX

3a/1a4 B arpOMHKEHEPUH

¢dbyHIaMeHTanbHbIe (PU3NIECKUE
OTIBITHI U KX POJIb B Pa3BUTHH
HayK{; Ha3HaYCHUE U IPUHLINIIBI
JNIEUCTBUS BaKHEUIITNX
¢usnueckux npudopoB

pabotath ¢ npudbopamu u
000pyIOBaHNEM COBPEMEHHON
(bm3ugeckoit mabopaTopuy;
WCTIOJIB30BaTh Pa3InYHbIC METOTUKH
(bu3UYECKUX U3MEPEHHI U
00pabOTKH SKCIIEPUMEHTATBHBIX
JIAHHBIX; UCTIOJB30BaTh METOIBI
aJIeKBaTHOTO (PU3UUECKOTO U
MaTeMaTHYECKOTO MOJICTTUPOBAHHS,
a TaKk)Ke MPUMEHSITh METOIBI
(PM3UKO-MaTeMaTHYECKOTO aHaTTN3a
K PELICHUIO0 KOHKPETHBIX
€CTECTBCHHOHAYYHBIX U
TEXHHYECKUX MPOOIIeM

HABBIKAMH MPABUITBHOM
9KCIUTyaTaI[ii OCHOBHBIX
puOOPOB 1 000PYTOBAHHS
COBpPEeMEHHOM (PH3UICCKOM
nabopaTopru; HaBBIKAMU
00paboTKH U
UHTEPIPETUPOBAHHS PE3YJILTATOB
(hU3UIECKOTO IKCTICPUMEHTA;
HABBIKAMH HCTIOTH30BaAHUS
METOJI0B (PH3HUUECKOTO
MOJICITUPOBAHNS B HHKCHEPHOU
MpaKTUKE




3 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
HucuunnuHa «®dusmnka» OTHOCUTCS K 00s3aTeabHOW YacTH 00pa30BaTENIbHOM

porpamMmbl OakanaBpuara.

4 CTpyKTypa THCUMILIMHBI U pacnpeaejeHue ee TPYA0eMKOCTH
(Ha 0IHOT0 00YYAKOILETr0CH)

Bua yuebHoii paborbr Bcero 3a 1 kypc 3a 2 kypc

4acoB 4acoB 4acoB

1. KonrakTHasi padoTa npu NpoBeeHUN Y4eOHbIX 3aHITHIi, BCero 43,00 30,10 12,90

(Jlex + Jlab + Ilp + KCP)

B TOM YHCIIE:

Jlexnmonnskie 3ansatus (Jlex) 20,00 14,00 6,00

JlabopaTtopHsie 3ausaTus (Jlab) 20,00 14,00 6,00

[Tpaktraeckue 3austus (1lp) - — -

[IpoBenenne KoOHCYIpTauui Mo yuebnoi aucuuminae (KCP) 3,00 2,10 0,90

2. CamocrosiTetbHas1 padoTa, Beero (CP + xoumpoin) 277,50 185,70 91,80

B TOM YHCIIE:

CamocrosTenbHast paboTa IPH BRITOTHEHUH pacdeTHO-TpadudecKoi

paboThl, THIIOBOTO pacueTa, pedepaTa, KOHTPOJIBLHON paboThl, acce u

ap. 268,00 181,90 86,10

CamocrosTenbHast padoTa IIPH BBHITOJTHECHIH KYPCOBOH PaOOThI

(mpoekTa) - — -

CamocTosiTenpHast padoTa Py NOATOTOBKE K 9K3aMEHY 5,70 — 5,70

CamocTosiTenpHas padoTa MpH HOATOTOBKE K 3a4eTy 3,80 3,80 -

[Tpoune BUIBI CAMOCTOSITETEHOW PaOOTHI (IMTOJIrOTOBKA K JICKITHSIM,

J1a00paTOPHBIM, MPAKTHIESCKUM 3aHSITHSIM) - — -

3. KonTrakTHasi paGoTa NpH NpOBeJIeHNH MPOMEKYTOTHOMH

aTTeCcTallMH, BCEro 3,50 0,20 3,30

I'pynmoBbie KOHCYNBTAINY MTEPE]] SK3aMEHOM M ¢/iada dK3aMeHa 1o

mucrutuiiae (K3) 3,30 - 3,30

Caaua 3aueta no aucuuminie (K) 0,20 0,20 —

3ammra KypcoBoii padoTsl (mpoekTa) (K) — — —

OO0miast TPy10eMKOCTh TUCHHUILIMHBI B Yacax: 324 216 108

B TOM 4Hclie B GopMe MPaKTUIECKOH MOJrOTOBKH — — —

O0mas Tpy10eMKOCTh IMCIUILINHBI B 324eTHBIX eIMHUIIAX: 9 6 3




5 Conepxanne TUCHMILTUHBI

5.1 Copep:xkaHue IMCUMILIMHBI, CTPYKTYPHMPOBAHHOE IO TemMaM (pa3jieiam) ¢
YKa3aHMeM OTBEJCHHOI0 HAa HUX KOJMYECTBA AKAJeMHUYECKHX YaCOB U BHI0B y4eOHBIX
3aHATHI

o Buabl yueoHoi padoThl U HX TPYAOEMKOCTb, 4achl
= =
HauMeHOBaHHue U cojiepkaHue pasjaesia g E KonraxTHas pa60Ta npu . CaMocToATe Ib-

- JUCHUILUIUHBI (MepevyeHb TUIAKTHYECKUX S 9 NPOBE/IEHUH YIEOHBIX 3aHATHI Has pabora g

qz €IMHUII: PACCMATPHUBAEMBIX MOATEM, § 2 B T.4. B g

g BOMPOCOR) g Sl e || oPve |pep| cp | Kom- | g

= NMpaKTHY. TPOJIb S

- MOATOT. A

1 |BBenenue OIIK-1 [ 1,00 | — - — 0,10 | 5,90 - 7,00

2 |MexaHuka OIIK-1 | 5,00 | 6,00 | — — 0,80 | 64,00 - 75,80
Kunemamuxa 1,00 | 1,00 | — — 0,10 | 8,00 - 10,10
Junamuka 1,00 | 1,00 | — — 0,10 | 8,00 - 10,10
Momenm umnynvca 0,50 - - — 0,10 | 8,00 - 8,60
3axonv Kennepa 0,50 - - — 0,10 | 8,00 - 8,60
Dnepeus 0,50 - - — 0,10 | 8,00 - 8,60
Jlunamuka spawamenvnoco 08uicenus 0,50 2,00 — — 0,10 | 8,00 - 10,60
Dnemenmvl MexaHuKu CNIOWHbBIX CPeo 0,50 2,00 — — 0,10 | 8,00 - 10,60
Penamueucmckas mexanuxa 0,50 - - — 0,10 | 8,00 - 8,60

3 | TepMoamHaMUKa U MOJIEKYJSIpHAs (hH3HKa OIIK-1 | 2,00 | 4,00 | — - 0,40 | 40,00 — 46,40
Denomenonocuteckas mepmMoOUHaAMuKa 0,50 2,00 — — 0,10 | 10,00 - 12,60
Monexynapro-Kunemuyeckas meopus 0,50 2,00 — — 0,10 | 10,00 - 12,60
Dnemenmvl husuyeckoll KuHemuKu 0,50 - - — 0,10 | 10,00 - 10,60
Maxpockonuueckue cucmemvl 80anu om 0.50| B 3 0.10 | 10,00 B 10,60
Meni08o20 PasHOBeCUs.

4 | DneKTpUuecTBO M MarHeTU3M OIIK-1 | 6,00 | 4,00 | — — 0,80 | 72,00 — 82,80
Onexmpocmamuxa 1,00 | — - — 0,10 | 9,00 - 10,10
IIposoonuku 6 31ekmpuyecKom noe 1,00 - - — 0,10 | 9,00 - 10,10
Jlusnekmpuxu 8 21eKmpuiecKom noe 1,00 - - — 0,10 | 9,00 - 10,10
Tlocmosinnwiii anexmpuieckutl mox 1,001 2,00 | — — 0,10 | 9,00 - 12,10
Maenumocmamuxa 0,50 — — - 0,10 | 9,00 — 9,60
Maenumnoe none 6 sewgecmese 0,50 | 2,00 | — - 0,10 | 9,00 — 11,60
DnexmpomacHumnas UHOYKYusi 050 | - - — 0,10 | 9,00 - 9,60
Ypasnenus Makcsenna 0,50 | - - — 0,10 | 9,00 - 9,60

Kypcoas pabora (mpoekT) — - - - — - - - -
[TpomexxyTouHas arTecTanys (3a4er): OIIK-1 - - - — - - 3,80 | 4,00
Hroro no aucuuniuue 3a 1 kype: - 14,00 (14,00 - - 2,10 | 181,90 | 3,80 216

5 |Konebauus 1 BOJIHEBI OIIK-1 | 2,00 | 4,00 | — — 0,35 | 35,00 — 41,35
Tapmonuueckue konebanus 0,50 | 2,00 | — — 0,05 | 5,00 - 7,55
Boanwl 025 | — - — 0,05 | 500 - 5,30
HUnumepghepenyus soan 025|200 — — 0,05 | 5,00 - 7,30
Judpaxyus 6onn 025 | — - — 0,05 | 5,00 - 5,30
Honapusayus eonn 025 | — - — 0,05 | 5,00 - 5,30
Hoenowenue u ducnepcusi onn 025 | - - — 0,05 | 5,00 - 5,30
Henuneiinvie npoyeccol 6 onmuxe 025 | — - — 0,05 | 5,00 - 5,30

6 |KsanroBas huzuka OIIK-1 | 2,00 | 2,00 | — — 0,35 | 35,00 — 39,35
Kesanmosguvle ceoticmea snexmpomacHumnozo 0.50 | 1.00] — 3 0.05 | 500 B 6.55
usy4enus
Inanemapnas moodenv amoma 025 1,00 | — — 0,05 | 5,00 - 6,30
Keanmosas mexanuxa 0,25 — — 0,05 | 500 — 5,30
Keanmogo-mexarnuueckoe onucanue amomos 0,25 — — 0,05 | 500 — 5,30




o Buasbl yuyeGHoii paGoThl M HX TPY10€MKOCTb, YaChl
= =
HaumeHoBaHHe U colep:KaHHE pa3aeia % E KonTakTHasi padora npu § CamocTosiTe/b-
- JUCHUILTUHBI (MepevyeHb TUIAKTHYECKUX E e NPOBEIEeHUH YIeOHbIX 3AHATHI Hasi pabora §
q:,( €IMHUII: PACCMATPHUBAEMBIX MOATEM, § 2 B T.4. B g
g BONPOCOR) eg- S| | e |m3| ®oPve |pep| cp | Kow | g
o NpaKTH4. TPOJIb S
& MOATOT. =
Onmuueckue K8AHMOBGbLE 2eHEPATNOPbLL 025 | — - — 0,05 | 5,00 - 5,30
Keanumosas cmamucmuxa 025 | - - — 0,05 | 5,00 - 5,30
Dnemenmol GuzuKu meepoo2o mena 025 - — — 0,05 | 5,00 — 5,30
7 | SnmepHas ¢usuka OIIK-1 | 1,00 — — - 0,10 | 10,00 — 11,10
OcHogbl QhusuKy amomHo20 10pa 050 - — — 0,05 | 5,00 - 5,55
OnemenmapHule yacmuywl 0,50 | - - — 0,05 | 5,00 - 5,55
8 | Dusnueckasi KapTUHA MHpa OIIK-1 | 1,00 — — - 0,10 | 6,10 — 7,20
Kypcoas pabora (npoekT) — - - - — - - - -
ITpomexxyTouHas arTecTanus (93K3aMeH): OIIK-1 - - - — - - 5,70 9,00
HToro no aucummniinHe 3a 2 Kype: - 6,00 | 6,00 | — - 0,90 | 86,10 5,70 108
HUTOI'O no aucuuniinne: - 20,00(20,00| — - 3,00 | 268,00 | 9,50 324

5.2 PazaeJibl AMCHMILVIMHBI 110 BUIAM Ay IUTOPHOM (KOHTAKTHOM) padoThl U (popmbl
KOHTPOJIS

e Ne Haumenobanue pasiesa Bl/l[[bluy‘leﬁﬂblx ®opMBI TeKyLIeTro
n/n | xypea e ——— 3aHATH (B Yyacax) KOHTPOJISAA 1
Jlek | Jlao | IlIp yCIeBaeMOCTH
1 1 Beenenue 1 - - T
2 1 MexaHunka 5 6 — T, 3JIP
3 1 TepMoarHaMUKa U MOJIEKYJIsIpHAs PU3HKA 2 4 — T, 3JIP
4 1 OJIEKTPUIECTBO U MarHETHU3M 6 4 — T, 3JIP
Hroro 3a 1 kype:| 14 14 — -
5 2 Konebanus 1 BOJIHBI 2 4 - T, 3JIP
6 2 KBanToBas gusmka 2 2 — T, 3JIP
7 2 SnepHas gusnka 1 — — T
8 2 dusnyeckas KapTHHA MUpa 1 — — T
Hroro3a 2 kypc:| 6 6 — -
HUTOI'O:| 20 20 - -
5.3 JlaGopaTopHbIe padoThl
N Ne kypca Haumenosanue pasiena HaumeHoBanue j1alopaTopHbIX padoT Beero
n/n JAUCHMILIHHBI 4acoB
1 1 MexaHnka W3ydeHnne nocTynarenbHOro IBUKEHUS 2
CHCTEMbl Ha MalluHe ATByza
HccnenoBanue BpaIlaTeIbHOTO ABUKEHUS 2
Ha MasitHuKe O0epOeka
AHanu3 1 ONbITHAS IPOBEPKA YpaBHEHUS 2
bepnynnu

1 T — recruposanue, 3JIP — 3amura 1a60paTopHBIX paGoT



Ne HaumeHoBaHue pa3aena Bcero
Ne kypca HaumenoBanue n1adopaTopHbIX padoT
n/n JHCIUTINHBI 4acoB
2 1 TepMoanHaMuKa U MOJIEKYJISpHas Onpenenenne noctosHHol bonbriMana 2
l11)36371 %]
HccnenoBanne annabaTHOTO pacIIUpEHUS 2
BO3AYyXa
3 1 ONEeKTpUYECTBO U MarHETHU3M [IpoBepka 3akoHa OMa 2
HccnenoBanre MarHUTHBIX CBOMCTB 2
(heppOoMarHeTHKOB
HTroro 3a 1 kypc: 14
4 2 Kosnebauus 1 BOJIHBI HccnenmoBanne 3aTyXaronux KoJIeOaHui 2
OrnpezaeiieHne JTMHBI BOJHBI H3TyUSHUS 2
MOJTYTIPOBOJHIKOBOTO JIa3epa C MMOMOIIIBIO
JUQPaKIIMOHHOHN peleTKH
5 2 KBanToBas pusuka HccnenoBanue cnekTpa U3Iy4eHHs aTOMa 2
BOJOpOAA
HToro 3a 2 kypc: 6
HUTOro: 20

6 IlepeuyeHb yueOHO-MeTOAMYECKOT0 00eceYeHH s AJIsl CAMOCTOSITEIbHOUM PadoThI
00y4arouuxcs no JMCUUIJINHE

6.1 Buasl camocrosiTe/ibHOM padoTsl o0yuarmuxces (CP)

Ne Ne kypca HaumMmeHnoBaHHe pa3jaesia JUCHHUILIHHBI Buawr CP Beero
n/n 2 KYP P 4acoB
1 1 Brenenue KoncnexktupoBanue

MaTepHuayioB, paboTa co 3,90
CIPaBOYHOI JUTEpaTYpOo

ITonroroBka k

2,00
TECTUPOBAHHIO

2 1 Mexanuka KoHcniekTupoBanme
Mmarepuaios, paboraco | 54,00
CIPaBOYHOI JIUTEpaTYpOor

ITonroroBka k

10,00
TECTUPOBAHUIO

3 1 TepmoauHaMuUKa U MOJIEKYJIIpHAs PU3NKa Koncnextuposanue
Mmarepuaios, padboraco | 30,00
CIIPABOYHOM JTUTEPATYpOH

TTonroroBka k

10,00
TECTHUPOBAHUIO

4 1 DIEKTPUYECTBO U MATHETU3M KoncnexktupoBanue
MaTtepuaios, pabora co | 62,00
CIIPaBOYHOM JIMTEPATYpOH

ITonroroBka k

10,00
TECTUPOBAHHIO

CamocTosiTeibHAs padoTa Npyu NOATOTOBKe K 3a4yery:| 3,80

HToro 3a 1 kypc: | 185,70
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Ne Ne kypca HaumeHoBaHue pa3jea JUCHUILIMHDI Buabr CP Beero
nm | " 4ac0B
5 2 Konebanus u BomHBI Koncnextuposanue
MaTtepuaios, pabora co | 25,00
CIPaBOYHOM JTUTEpaTYpOo
TToaroroBka k 10,00
TECTUPOBAHUIO
6 2 KBanToBas pusuka Koncnextuposanue
MaTtepuaios, paboraco | 25,00
CIPaBOYHOM JTUTEpaTypo
TToaroroBka k 10,00
TECTUPOBAHUIO
7 2 Snepuas pusnka KoHcniekTupoBanme
MaTepuainos, paboraco | 6,00
CIPaBOYHOMI JTUTEpaTYpOor
ITonroroBka k 4,00
TECTUPOBAHUIO
8 2 dusndeckas KapTUHA MUpa Koncnextuposanue
Mmarepuainos, paboraco | 4,10
CIIPABOYHOM JTUTEPATYpOH
ITonroroBka k 2,00
TECTHUPOBAHUIO
CamocTrosiTesibHasi paboTa IPH NOATOTOBKE K 3K3aMeHy: | 5,70
Hroro 3a 2 kypc:| 91,80
HUTOro:| 277,50

6.2 Meroguueckne ykazaHus (JUIsl CAaMOCTOSITEJIbHOM padoThI)

JlJiss caMOCTOSITEIBHOTO HM3y4YeHUs] MAaTepUaoOB MO AWcHUILINHE «Du3uka» (pasgen
«DNEeKTPUYECTBO M MarHeTu3M») OOydYaromuecs MOTYT BOCIIOJIB30BAThCS CIICTYIOIIUMU
aABTOPCKUMH METOJIMYCCKUMU yKazaHUsMU: Du3uka [DJIEKTPOHHBIA pecypc]: METOAUYECKUE
yKa3aHUsg K KOHTPOJBHBIM 3aJaHUSIM C PEHICHUSAMH 3aJad M0 Kypcy «DIEKTPHUUECTBO U
MarHetusm» / coct. B.B. OBuapos. — SApocnasis: ®I'BOY BO Spocnasckas [CXA, 2016. —
52 C. // DneKTpoHHAs onoInoTexka SIICXA. — Pexxum JOCTymna:
http://192.168.2.44/buki_web/bk _cat_find.php 01.09.2021, Tpebyercs aBTopu3anus.

7 ®oH OLIEHOYHBIX CPEACTB A IPOBEACHUS TEKYLIeH U IPOMEKYTOYHOM aTTecTalul
o0yuyarumuxcst 1Mo JUCHUIINHE

@OoHJ OLIEHOYHBIX CPEACTB MO AUCHUIINHE «DHU3MKa» — KOMIUIEKT METOAUYECKHUX U
KOHTPOJIBHO M3MEPUTENBHBIX MATEPUANIOB, IPEIHA3HAYEH JUISl OLICHUBAHUS YPOBHS
chopmupoBanHoctu kommneTeHIu OIIK-1 Ha pasHbIX cTagusx OoOy4eHHsS Ha COOTBETCTBHE
MHIUKATOPaM JOCTUKEHUS KOMIIETEHIIHNH.

@OoHJ| OLEHOYHBIX CPEJICTB BKJIIOYAET KOHTPOJIBHBIE MAaTEpHUaibl ISl TPOBEICHUS
TEKYILIEro KOHTPOJIA YCIIEBAEMOCTH U ITPOMEKYTOUYHOM aTTECTALIMU T10 3aBEPIICHUIO TIEpro/Ia
oOyueHus.
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Texymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUYMBACT OIICHMBAHUE XOJia OCBOCHHUS
TUCIMIUTAHBI ¥ IPOBOJAUTHCS B BUJIE KOMITBIOTEPHOTO HIIM OJJAHOYHOTO TECTUPOBAHUSI.

[TpoMexyTouHass aTTecTalvs HWMEEeT UENbI0 OIPEeNeTUTh CTENeHb JTOCTHKEHUS
3allJIaHUPOBAHHBIX PE3yJIbTaTOB OOyYEHHUS MO JUCIMIUIMHE 3a OIpPEICJCHHBIA TMepro.
o0yuenus (1, 2 kypcbl) U mpoBoauTCs B popme 3adeta (1 Kypc) u sk3amena (2 Kype).

7.1 IlepeyeHb KOMIIETEHIIMIA C YKa3aHUEM 3TANo0OB UX GopMHpPOBaHMS B mpolecce

ocsoenus OIIOII BO
Ne kypea JTtansl GopMUPOBAHHSA M IPOBEPKH YPOBHS C(DOPMHPOBAHHOCTH KOMIIETEHIM 110
AMCHUILIMHAM, TPaKTHKaM B nnpouecce ocsoenuss OIIOII BO
OIIK-1 — Cnocoben pewiams munosuvie 3a0auu npogheccuonanibHoll 0esamenbHoCnu Ha 0CHO8e 3HAHUTL
OCHOGHBIX 3AKOHO8 MAMEMAMUYUECKUX U eCIEeCHEEHHbIX HAYK ¢ RPUMEHEHUeM UHPOpMayuoHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
| Xumust
1 TeopeTnyeckass MEXaHHKA
1 O3zHakoMHuTeIbHAS MPAKTHKA (B TOM YHCIIE TIOTyYEHUE TIEPBUYHBIX HABBIKOB HAYYHO-
MCCJIEI0BATEIILCKOM PaObOTHI)
1,2 MarepuanoBeieHHe U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPHAJIOB
1,2 MaremaTuka
1,2 dusuka
2 Teopust MallIMH ¥ MEXaHU3MOB
2,3 Jeranu mMamvH, OCHOBBI KOHCTPYUPOBAHUS M MOTbEMHO-TPAHCIIOPTHBIE MAIITUHBI
2,3 Wndopmaruka u iudpoBbie TEXHOJIOTUU
3 MeTpoJsiorusi, CTaHIapTU3aNMs ¥ cepTUDHUKAINS
3 ['mapasnuka
3,4 TpakTopsl 1 aBTOMOOUITH
3,4 CeJIbCKOXO03MCTBEHHBIE MAIITHHEI
4 MarmuHbl 1 000pyA0BaHKE B )KHBOTHOBOJICTBE
4 ConpoTuBieHHEe MaTEPHUATIOB
4 DNEKTPOTEXHHUKA U AIEKTPOHUKA
4 TennorexHuka
4 ABTOMATHKA
5 DJIEKTPONPUBOJ U AJIEKTPOOOOPYAOBAHUE
5 BrInoHeHue 1 3an1UTa BhITYCKHON KBAIM()UKAMOHHOW paboThI
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7.2 Onucanme mnokKasarTesjieil W KpUTepHeB OLEHUBAHHUSA KOMIIETEHHWH HAa Pa3iMYHbIX 3Tanax Hx
(popMupoBanus, onucaHue KA OLEHUBAHUS

MaTeMaTUYECKUX U
€CTECTBEHHBIX HAyK C
pHMEHEHHEM
MH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

QUCYUNIUH,
Heobx0oumblx st
peuleHUst MUnoGbixX
3a0ay 6 obracmu
azpouHdicenepul

3HaTh: OCHOBHBIE
(u3ndeckue SBICHUS U
OCHOBHBIC 3aKOHBI
(M3UKHY; TPaHHIIBI
HPUMEHUMOCTH 3aKOHOB
(bU3UKY; TPUMEHEHHE
3aKOHOB (pU3UKH B
BayKHEHIINX
MPaKTHYCCKHUX
MPHJIOKCHHSX;
OCHOBHBIE (hH3UUECKHUE
BEJIMYHMHBI U (PU3HICCKHE
KOHCTAHTBI, X
oIpeJieTIeHHe, CMBICI,
Croco0bl ¥ CAMHHIIBL HX
HU3MEPCHUS

YMeTh: 00bICHUTH
OCHOBHBIC Ha0JIIO1aeMbIe
HPUPOIHEIC U
TEXHOT€HHBIE SIBJICHUS U
3¢ deKThI ¢ mo3uIMit
(yHIaMEHTAIBHBIX
(usnueckux
B3aUMOJICHCTBUH;
HCTOJIKOBBIBATH CMBICIT
(hH3UYECKUX BEITHYIHH U
TTOHATHH; 3aITHChIBATh
YpaBHEHHS JUIs
(hH3UUECKUX BEITHIHH B
cucreme CU

Komnerenuuu HUnankartop YpoBeHb chOPMHPOBAHHOCTH KOMIETEHIIHH
Oopa3soBaTteJibHbIE ” - =
JOCTHKEHHSI TeXHOJIOTHH ®opma BBICOKHIA cpeaHuii HHUKe CPeHero HU3KHH
KOMIIeTEHIHU OLICHOYHOI'0 IIKa/Jabl OLleHHBAHHS
Kon Conep:xanne dopmupoBaHus L
(mnaHupyeMsie cpeacTBa YAOBJIETBOPHTEILHO / | HEY/IOBJICTBOPHTEILHO /
KOMIIETeHI MU OTJIMYHO / 32YTEHO X0pouIo / 324TeHo
pe3yiIbTaThl 00yUeHHs) 324TEHO He 324YTeHO
OIIK-1 | CnocobGeH pematsh OIllK-1.1. Jlexuuns-Busyanuzauus, | Tecrosble
THUIIOBBIC 33/1a4H Hemoncmpupyem 3nanue | Ilpobnemuas nexnus, 3a7aHus,
npodeccuoHaTbHON OCHOBHBIX 3AKOHO8 Jlexmus-qucKyceus, OuneTs! Ha
JIeATeIbHOCTH Ha Mamemamu4eckux, KommnerorepHas 3a4er,
OCHOBE 3HAHUH ecmecmeeHHOHAYYHbIX U CHMYJISIINS OuneTsl Ha
OCHOBHBIX 3aKOHOB obwenpogheccuonanrbHvIX JK3aMeH

3naem: OCHOBHBIE
(husHUecKue ABICHUS U
OCHOBHbBIE 3aKOHBI
(U3HMKH; TPAHHULIBI
MIPUMEHUMOCTH 3aKOHOB
(huU3HKH; TpUMEHEHNE
3aKOHOB (DU3UKH B
BOKHEUIIHX
MPAKTHYECKHX
TIPAIIOKCHHSX;
OCHOBHBIE (PH3HYECKUE
BEJIMYMHBI U
¢uznueckue
KOHCTAHTBI, UX
oTpe/ieNIeHIe, CMBICI,
CIOCOOBI U €MHUIIBI KX

3naem: OCHOBHbBIE
(usnuecKkue ABICHUS U
OCHOBHBIE 3aKOHBI
(hU3HMKY; TPUMEHEHHE
3aKOHOB (DH3UKH B
BaKHEUIITNX
MIPAKTHYECKUX
MIPUIIOKEHUSX
OCHOBHBIE (hU3MUECKUE
BEJIMYUHBI 1
¢usnyeckue
KOHCTAHTBI, UX
oTnpeesIeHue, CMbICI,
CIOCOOBI U €JIMHUIIBI KX
HU3MEpEeHUs

3naem: OCHOBHBIE
(u3nueckue SIBICHUST U
OCHOBHBIC 3aKOHBI
(hH3MKH; OCHOBHBIC
(Hu3HUeCcKUe BETUYHHBI
U pu3ndecKue
KOHCTaHTBI, UX
oIpeJieTIeHHe, CMBICI,
CIOCOOBI U €ANHMIIBI HX
HM3MEpEHNUS

He 3naem: ocHOBHbBIE
(usHUecKkue ABICHUS U
OCHOBHbBIE 3aKOHBI
(U3UKHU; OCHOBHBIC
(hu3HYecKUe BEIUIUHBI
U pU3nYecKue
KOHCTAHTBI, UX
oIpesieNIeHHe, CMBICI,
CIOCOOBI U €JIMHUIIBI KX
HU3MEPEHUsI

HU3MEPEHUA
Ymeem: oObICHUTD Vmeem: ucTONKOBBIBATh | YMmeem: 3anuchIBaTh He ymeem: 3alIUCBIBATH
OCHOBHBIC CMBICTT (1)PI3PI‘-ICCKHX YpaBHCHUSA NI YpaBHEHUSA 1A

HabrogaeMble
[IPHPOAHBIC U
TEXHOTCHHBIC SIBJICHHS U
3¢ eKTHI ¢ mo3uLuUi
(dyHIaMeHTaTbHBIX
usnyeckux
B3aWMO/ICHCTBHUI;
HCTOJIKOBBIBATH CMBICIT
(HDU3MYECKUX BEINYHH U
MOHSTHI; 3aMKCHIBATh
YpaBHEHUS ULt
(hU3MYECKUX BEJINYHH B
cucreme CU

BEJIMYMH U TOHATHH;
3aMHCHIBATH YPABHECHHUS
Ut GU3HYECKUX
BesuuH B cucreme CU

(hH3MYCCKUX BETMYHH B
cucreme CU

(hU3MYECKUX BEITUYHH B
cucteme CU
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Komnerenuuu HUuaukarop O6pasonatenubie _ YpoBennb C(l)Oval/IPOBaHHOCTl/l KOMIIETeHIIUH _
JIOCTHKEHUS TeXHONOIMH dopma BBICOKHIi CpeaHuii HHKe CpeTHero | HHM3KMii
Kox Conepixanue KOMIeTeHI[HH dopvuposanus OLEHOYHOTO IIkajbl OLeHUBAHUS
(nnanupyemeie cpeicTaa YAOBJIETBOPUTEJIBHO / | HEYIOBJIETBOPHTEIBHO /
KOMIIeTeHIIUH OTJIMYHO / 3aYTEHO X0pouIo / 324TeH0
pe3ysbTaThl 00yUeHUs) 32YTEeHO HE 324TeHO
Bulagerts: HaBbIKaMK Braoeem: HaBbikaMu Braoeem: HaBbikaMu Bradeem: HaBbIKAMU He s1a0eem: HaBbIKaMi
HCIOJIb30BaHMs HCIOJIb30BAHUS HCIOJIb30BAHUS HCIOJIb30BaHMs HCIOJIb30BAHUS
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
obuehr3nIecKux o01ehH3nIeCKuX o01ehH3nIeCKuX obuehr3nIecKux o01ehH3nIeCcKux
3aKOHOB U NPUHLIUIIOB B 3aKOHOB U IPUHLIUIIOB B | 3aKOHOB U IPUHLIUIIOB B | 3aKOHOB U MPUHLIUIIOB B | 3aKOHOB U IPUHIIUIIOB B
BaKHEUIITUX BaKHEUIITNX BaKHEUIITNX BaKHEUIITUX BaKHEUIITNX
MPaKTHYECKUX MIPAKTHYECKUX MIPAKTHYECKUX MPaKTHYECKUX MIPAKTHYECKUX
MIPUJIOKEHUSIX; MIPUIIOKEHUSX MIPUIIOKEHUSX MIPUIIOKEHUSX MIPUIIOKEHUSX
HaBBIKaMU TIPUMEHEHHUS HaBBIKAMHU PUMEHEHHUS | HABBIKAMH [IPUMEHEHUS
OCHOBHBIX METO/IOB OCHOBHBIX METOZIOB OCHOBHBIX METOIOB
(uzmko- ¢uzmnxo- ¢uznxo-
MaTeMaTH4YeCKOTo MaTeMaTHYECKOTO MaTeMaTHYECKOTO
aHaNU3a JUIsl PEIICHUs. aHaNW3a Ul PellieHus | aHaJIu3a JUIsl PeIeHHs
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
3a1a4 3a1a4 3a1a4
Cnocoben: pematb Tlonumaem:
HETpUBHAJIBHBIC 33124l | HDyHIaMEHTAIbHbIC
npodecCHOHANBHO (uznueckre OCHOBBI
JIeSATEIILHOCTH Ha arpoOMHXEHEPHHU
OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTU4eCKUX U
€CTECTBEHHBIX HAYyK C
MIPUMEHEHHUEM
UH(POPMAIMOHHO-
KOMMYHHUKAI[OHHBIX
TEXHOJIOTHNA
OIIK-1.2. Hcnoavsyem | Jlekuus-Busyanusanus, | TecToBble
3HAHUSL OCHOBHBIX IIpoOnemuas nexuus, 3a/1aHHs,
3AKOHO8 Jlexuusi-auckyccus, OusIeThl Ha
Mamemamuyeckux u Kommerotepras 3a4er,
ecmecmeeHHbIX HayK Os CUMYJISALUSA OMJIETHI HA
peuenus CmaHOapmHsix 9K3aMeH
3a0a4 8 A2POUHICEHEPUU
3HaTh: 3naem: 3naem: 3naem: He 3naem:
(hyHIaMEeHTaIbHBIC (dyHIaMeHTaIbHBIC (dyHIaMeHTaTbHBIC (hyHIaMeHTaIbHBIC (dyHIaMeHTaTbHBIC

(hu3HUYeCKUE OBITHI U UX
POJIb B Pa3BUTHH HAYKH;
HA3HAYCHUE U TPUHIHIIBI
JIeHCTBUSA BaXKHEHILINX
(usnueckux npudOpoB

(hu3nYecKue ONBITHI U
UX POJIb B Pa3BUTUH
HAyKH; Ha3HAYCHHE U
MPUHIMIIBI AeHCTBUS
BaKHEHIINX
¢u3Hueckux mpudopos

(hU3MYEcKue ONBITHI U
UX POJIb B Pa3BUTUH
HayKH; Ha3HAYCHHE U
MPUHIMIIBI AeHCTBUS
BaKHEHIINX
¢u3Hueckux mpudopos

(u3MYECcKUe OIBITH U
HX POJIb B Pa3BUTHU
HaYKH

(hU3MYEcKUE ONBITHI U
UX POJIb B Pa3BUTUH
HayKH




ST

Komnerenuuu

Kon

Coaep:xanue

Huauxarop
JOCTHKEHHS
KOMIeTeHIHH
(mmaHupyeMsie
pe3yIbTaThl O0yUCHUS)

Oopa3oBaTte/ibHbIE
TEXHOJIOTHH
¢opmupoBanus
KOMIIETCHIIUH

dopma
OLICHOYHOI'0
cpeicTBa

YpoBeHb cHOPMHPOBAHHOCTH KOMIETEHIIHH

BbICOKHIA

CpeaHuid

HHIKE CpeaHero

HHU3KHIi

IIkajabl oneHUBaAHUS

OTJIMYHO / 3aYTEHO

X0po11o / 324TeHO

YAOBJIETBOPHTEJIBHO /
324TEHO

HEY/I0BJIETBOPHTEJIbHO /
He 324TeHO

YMers: paboTath ¢
npudopamu u
000opynoBaHHEM
COBPEMEHHOI
¢u3nueckon
naboparopuu;
UCIIOJIB30BATh
Ppa3IMYHBIE METOIMKH
(u3MUeCKuX U3MEpeHUit
1 00paboTKH
9KCIIEePHMEHTAIBHBIX
JAHHBIX; HCTIOJIb30BaTh
METOIbI aJeKBaTHOTO
(uzngeckoro u
MaTeMaTHYeCcKoro
MOJICITUPOBAHMS, a
TaKKe IPUMEHSTh
MeTO/bI (PU3HKO-
MaTeMaTHIecKOro
aHaIN3a K PELICHHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX 1
TEXHHYECKHX TpodiIeM

Ymeem: pabotats ¢
npubopaMu 1
00opynoBaHHEM
COBPEMEHHOMI
¢usnueckoit
naboparopuu;
HCHOJIb30BaTh
Pa3IMYHBIC METOIUKH
(uznueckux u3MepeHuit
1 00paboTKU
9KCIIEPHUMEHTAIBHBIX
JTaHHBIX; ICTIONB30BaTh
METO/IbI aIEKBATHOTO
(uznyeckoro
MaTeMaTHYECKOrO
MO/ICIIUPOBaHHUS, a
TaKKe NPUMEHATH
METO/1bl (PH3HUKO-
MaTeMaTHYECKOro
aHaJIM3a K PELICHUIO
KOHKPETHBIX
€CTECTBEHHOHAYUYHBIX U
TEXHHYECKHUX Ipo0iIeM

Ymeem: pabotatsb ¢
npubopaMu 1
00opynoBaHHEM
COBPEMEHHOMI
tusnueckoit
naboparopuu;
HCHOJIb30BaTh
Ppa3IMYHBIC METOIUKH
(uznueckux U3MepeHuit
1 00paboTKU
9KCIIEPHUMEHTAIIBHBIX
JTAHHBIX

Ymeem: pabotaTb C
npubopamu u
00opynoBaHHEM
COBPEMEHHOI
¢u3nueckot
nabopaTopuu

He ymeem: paboratsb ¢
npubopaMu 1
00opynoBaHHEM
COBPEMEHHOMI
¢usnueckoit
naboparopuu

BraaneTs: HaBbIKaMu
MpaBUIbHON
9KCIUTyaTallii OCHOBHBIX
npubOpOB 1
o0opyioBaHUs
COBPEMEHHOI
(usnueckoit
71a00paTOpHN; HaBbIKAMH
00paboTKu U
HHTEPIPETHPOBAHUS
pe3ynbTaToB
(uzmgeckoro
9KCHEPHMEHTa;
HaBBIKAMHU
HCIIOJIb30BaHHs METOJIOB
(huzmyeckoro
MOJICTTUPOBAHUS B
WH)XCHEPHON MPAKTUKE

Braoeem: naBbIKaMu

Braoeem: naBbIKaMu

Braoeem: HaBbIKAMU

He 61a0eem: HaBbIKaM#

MPaBUIIbHOM MPaBUIILHOM MpaBUIbHON MPaBUIILHOM
SKCILTyaTaluu SKCILTyaTaluu 9KCIUTyaTalun SKCILTyaTaluu
OCHOBHBIX IPHOOPOB U | OCHOBHBIX MIPHOOPOB M | OCHOBHBIX IPUOOPOB M | OCHOBHBIX PHOOPOB 1
000py 10BaHUS 000py 10BaHUS 06opyoBaHus 000py 10BaHUS
COBPEMEHHOMI COBPEMEHHOMI COBPEMEHHOI COBPEMEHHOMI
(uznueckoit (uznueckoit (usnueckoit (uznueckoit
11ab0paTopuH; 11a00paTopuH; nabopatopun naboparopuu
HaBbIKaMU 00PaOOTKU U | HABBIKAMH 00PaOOTKH U

HHTEPIPETHPOBAHUS HMHTEPIPETHPOBAHUS

pe3yibTaToB pe3ybTaToB

(uzngeckoro (uzngeckoro

9KCIIEPHMEHTA; 9KCIIEPHMEHTA

HaBBIKAMHU

HCTIONB30BaHUS

METO/I0B (PU3UYECKOTO

MO/ICIIUPOBAHUS B

WHXCHEPHO! MPaKTHKE

Cnocoben: ITonumaem:

CaMOCTOSATENIBHO
paspadoratb 1
IPOBECTH (PU3NUCCKHUiT
SKCIIEPHUMEHT

(hu3nYecKne NPHHIHIIbI
PpaboThl U3MEPHUTENBHBIX
mpubopoB




7.3 TunoBblie KOHTPOJIbHBIC 3a/laHUA WM MHbIC MaTEpHAJIbI, Heo0XoauMble IJIsl

OLCHKM 3HAHUM, YMEHUH, HABBIKOB, XapaKTepU3YIOIIUX IJTanbl (GopMUpPOBaHUA
KOMIIETEHIIUI1 B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOM IPOrpaMMbl

7.3.1 TunoBble 3aJaHUsl ISl NPOBEJAEHHMS TEKYLIEro KOHTPOJHA M PYyO0eKHOro

TeCTUPOBAHUA

SR i

*

10.
1.

12.
13.
14.
15.

16.
17.
18.

19.
20.
21.
22.
23.

24.

Ilpumepot 6onpocos ona 3auiumot 1a00pamopHbIX padom:

Uto Takoe MOCTynaTeIbHOE U BpAIlaTEIbHOE IBUKECHUS ?

Yrto coboit mpeacTaBIsaOT CKOPOCTh U YCKOPEHUE, B YEM OHHU U3MEPSIOTCA?

Yo Takoe Bec Tena, B YEM OH U3MEpPSETCs?

Kak yctpoena mammHa ATBya U Kakue (pU3NYECKHe 3a/1aud OHA MOXKET PEIIUTh?

B 4em cymHOCTb 3aKOHA IyTH 711 PABHOIIEPEMEHHOTO ABUKECHHUS TEN?

C Kakoro MOMEHTa BPEMEHHM Ha MallMHE ATByJa YCKOPEHHOE JABUKEHUE NEPEXOIUT B
paBHOMEpPHOE?

ChopmynupyiiTe BTOpOH 3aKOH AMHAMUKH JJIsl BPAIIATEIbHOTO IBUKEHUS U OOBSCHUTE
ero.

YT0 Tako€ MOMEHT CWJIBI, B YEM MU3MEPSETCS, KaK HalpaBJIeH?

Packpoiite ¢u3MYecKHii CMBICI MOMEHTAa HHEPIHMH Tela. B Kakux eauHHIaX OH
nu3Mepsercs?

UTto Takoe yrioBoe yCKOPEHUE, B UEM OHO U3MEPSIETCS, KaK HAIPABJIEHO?

Kak cBszanbl Mexay coOOill JMHEHHass U YrjioBas CKOPOCTH, JIMHEWHOE U YIJIOBOE
YCKOpEHHUS?

Uemy paBHa KUHETHYECKasl PHEPTUs U paboTa BpallaTesIbHOIO JBUKEHUS Tera?

Yro Takoe momeHT nmmyJibca? Kak oH HanpaBieH?

JlaiiTe onpeaeneHrne MOMEHTY UHEPLIMH, B YEM OH U3MepsieTcs?

IIpuBeauTe MpUMEPHI MOMEHTOB MHEPLIMM OTHOCUTEIBHO OCH MPOXOMSAIIEH Yepe3 LIEHTP
TSKECTH TeJ MPaBUIbHON (OPMBI?

Kaxkne cucreMsl SBISIOTCS KOHCEPBATUBHBIMU U IUCCUITATUBHBIMU.

KakoB Buz hopMy1 Juis SHEPTrUU BpaLATEIbHOTO IBUKEHUS TBEPIOTO Tesa?
ChopmynupyiiTe 3aKOH COXpaHEHMs MeXaHudeckod sHepruu. Kak oH popmymupyercs
JUISL TACCUTIATUBHOW CHCTEMBI?

Yro takoe konebanusn? Kakue koiaeOaHus HA3bIBAIOTCS TAPMOHUYECKUMU ?

Kakue Bunpl konebannii Bol 3naere? OT yero oHu 3aBUCAT?

[Ipu KaKOM yCIOBHM BO3HUKAIOT BBIHYKIEHHBIE KOJIeOaHUs?

OT 4ero 3aBUCHT NEPUOJT COOCTBEHHBIX KOJIEOAHUI MEXaHUYECKUX CUCTEM.

Kak BiMsieT cuna CONpPOTUBIEHUS Cpedbl HA MEPUOA W AMIUIATYAY 3aTyXaroIIHX
KOJIeOaHMi1?

Yro Takoe Jorapupmuueckuii JekpeMeHT 3aTyxaHus? Kak ero ompenensior
MPaKTUYECKU?
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25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.

42.
43.
44.
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.

B dem cymHoOCTh MEXaHMYECKOTO pe3oHaHca? Yemy paBHaA pe30HaHCHAs 4acTora?

Kak onpenennts cOOCTBEHHYIO YacTOTy KosieOaHuN MexaHuueckux cucreM? Urto Takoe
CTaTUCTHYECKAsl aMIUIUTy1a?

Urto Takoe noctosiHHas boisbiiMana? YkaxuTe €€ pa3MepHOCTb.

Urto Ttakoe uncio Aorajapo? UeMy oHO paBHO?

Yro Takoe MOJIEKYJIsIpHas Macca rasa’?

Kak paccunrtarh 4ucio MosieKyJ raza’?

Urto Ha3bIBAETCS UJI€aTBbHBIM ra3oM?

CdopmynupyiiTe nepBoe Hayano TEPMOJUHAMUKH.

OOnsicauTe ero pusnueckuit cMpica ypaBHeHus Knanelipona — Menpaeneesa.

Urto coboit mpeAcTaBisieT BHYTPEHHSSI SHEPTUS UeaTbHOIO raza?

UTo Takoe 4KCIIo CTeNeHel CBOOOIbl MOJIEKYJI HacanbHOTO raza? OT 4ero OHO 3aBUCHUT?
Uto Ha3pIBAETCS MOJIBHOM TEMIOEMKOCTBIO Ta3a?

Yrto Takoe nokazareib aauadarter? OT 4ero oH 3aBUCHUT?

Kakoe  cocrossHME  OTKpPBITOW  TEPMOAMHAMUYECKOM  CHCTEMBI  HA3bIBACTCA
CTallMOHAPHBIM?

Yrto Ha3bIBAETCS SHTPONMEN, B KAKMX €AMHUIAX OHA U3MepseTcs?

[Touemy ncriapeHue )KUAKOCTH COITPOBOKIAAETCS YBEIMUYEHUEM SHTPOIIUH?
Chopmymupyiite Crokca u oObsicHuTe ero. [louemy OH uMeeT JUIIb YacTHOE
puMeHeHue?

B uem coctout meton Ctokca onpeaeneHus KodpduiimeHTa BI3KOCTH XKUAKOCTEN?
ChopmynupyiiTe 3aKkoH Apxumesa.

Yem oTyaeTcs peayibHask KUIAKOCTh OT NACATbHON?

B 4em TpolicTBEHHBIN CMBICH YpaBHEHUS bepHyn?

Uto Ha3bIBAETCS TEPMOAIEKTPOHHON dMUccHen? ONUIINATE 3aBUCUMOCTD aHOTHOT'O TOKa
OT HamnpspkeHus. OT 4ero 3aBUCHUT BEJIMYMHA TOKA HACBIILIEHUS?

Kak ycTpoeH BakyyMHBIN 11ox?

Kak ¢popmynupyercst «3aK0H TpeX BTOPBIX»?

KakoB MexaHu3M NpoBOJIMMOCTH METAIIIOB?

Kak 1 moueMy MeHsieTcsi MPOBOAMMOCTh METAIIJIOB C TEMIIEPATYPOIi?

UYTo Ha3bIBAETCS MOIYIIPOBOAHUKOM?

Kak 1 moueMy MeHsIeTCSI TPOBOAMMOCTD MOIYTIPOBOJHUKOB C TEMIIEPATYPOIi?

Kak BiusioT npuMecu Ha IpOBOJAMMOCTh METaJIa ¥ TOJIYIIPOBOAHUKA?

Yrto Ha3bIBAETCS SHEPIUEHN aKTUBALIUU?

CdopmymupyiiTe 3akoHbI BonbTa 17151 KOHTaKTHON pazHocTh noteHnuanos (KPIT).
Hasosure nprunnsl Bo3HukHOBeHUsA KPII B meTannax.

Kaxk Bo3nukaet Tepmo-3/JC? OT yero oHa 3aBUCUT?

Yro Takoe Tepmonapa? s yero npumensitorcss Tepmoctonouku’? [puseanre npumepsl
TepMmonap.

Yro takoe koadppunment repmo-2J1C? Kak ero onpenenstor? B yuem oH uzmepsiercs?
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.
71.
72.
73.
74.
75.
76.

77.

78.

79.
80.
81.

Yro takoe marHetukn? Kakue BuIbl MarHeTukoB Bbl 3Haete? IlpuBenure npumepsl
MAarHEeTHKOB.

Yro Takoe BEKTOpP MHTEHCHBHOCTM HAMAarHW4YMBaHWs? B deMm u3MepsAroTCs BEKTOpa
MarHATHOTO MOMEHTA, HHAYKIMHU U HAIPSLKEHHOCTH MarHUTHOTO I10JIs1, ”HTEHCUBHOCTD
HaMarHU4YUBaHUS ?

Ykaxute pa3MEPHOCTh MArHUTHOW MOCTOSTHHOM.

N3 KakuX BEKTOPOB CKJIAABIBAETCS BEKTOP MATHUTHON MHAYKIIMU B MarHeTHKE?

B dyem cymHocTe nuamarHutHoro dddexra? IloueMy OH He3HauMTeNeH IS
IMapaMarHeTUKOB?

YTo Takoe MarHuTHasi BOCHPUMMYUBOCTh MarHeTuka? Kak oHa 3aBUCUT OT TeMnepaTypbl?
[ToueMy i1 AMaMarHETUKOB OHA OTPULIATENBHA, a JUIs TAPAMarHeTUKOB MTOJIOKUTEIIbHA?
Kak npouncxoaut HamaranumuBanue rnapamarietvka ? Kak Biuser Ha HEro temieparypa
IapaMarHeTuKa?

Yro takoe peppomarneTuk ? Kakosa ero crpykrypa? Uro npencrapistoT coO0H JOMEHbI?
YKaxute ux pa3Mmepsl.

OOBbscHUTE 3aBUCUMOCTH BEKTOPOB WHTEHCHUBHOCTH HAMAarHUYMBAHHUS W HUHIYKIUH.
OTHOCUTEJIbHOM  MarHUTHOM  NpPOHUIAEMOCTH  (eppoMarHeTHMKa OT  BEKTOpa
HaIIPsKEHHOCTU MAarHUTHOTO TTOJIS.

KakoBbl 3HaueHNSI OTHOCUTEIFHOM MarHUTHON MPOHUIIAEMOCTH IS (heppPOMArHEeTHKOB?
Yro Takoe dhepputs? B uem ux ocobennocts? ['1e oHM ipuMeHstoTCs?

B yem cymHOCTh OCTaTOUHOM HaMarHM4eHHOCTH peppomarneruka? Kak crpourcs neris
MarHuTHOro rucrepesuca? B uem puanueckuii cMbICH KOSPUUTUBHON CUJIBI?

Kak  xapakrtepu3yer 1uUiomanb NETIM  THCTEPE3UCA  MATHUTHBIE  CBOMCTBA
dbeppomartetuka? Uto Takoe «MATKUE» U «KECTKUE» MarHUTHbIC MaTepuaibl? I’ 1e oHu
IIPUMEHSIIOTCS?

Kakum 06pa3oM MOKHO MOTYYUTh IEPEMEHHBIN TOK?

UTto Takoe aKTHUBHOE, €MKOCTHOE, WHIYKTMBHOE M IIOJIHOE€ COINPOTUBIICHHE LIETHU
nepeMeHHoro Toka? OT 4ero OHM 3aBUCST?

Yro HazbiBaeTcs 3 (HEKTUBHBIMU 3HAYEHUSIMU CUJIBI TOKA, HanpsbkeHust u DJ1C?
Chopmynupyiite 3axkon OMa 11 LeNU IEPEMEHHOTO TOKa U OOBSICHUTE €rO.

Yro coboil mpencraBisieT MEKTpUYecKuil pe3oHaHc? Kakue BUIbI 3JIEKTPUUECKOIO
pe3oHaHca Bbl 3Haere? [ 1e OHU IpUMEHSI0TCA?

ChopmynupyiiTe onpeseseHus HOHATUMN: JINH3a, TOHKAsl IMH3a, [J1aBHasi ONTHYECKAsl OCh
JMH3bI, ONTHUYECKUA LIEHTP JIMH3bI, TJIABHBIM (OKyC IUH3bI, (QOKalbHas IJIOCKOCTH,
no00YHasi ONTHYECKAs OCh JIMH3BI.

[Tosicuute CcBOMCTBa TpeX «3aMeyaTeNbHBIX JIydel» [Jisi coOuparouiel JUH3bI U IS
paccenBaroIei JTUH3BI.

[Tosicuute hopmyTy TOHKOW JTHH3BI.

Bcerna nu 1BOSIKOBBINMYKJIas JIMH3A SIBIIETCs coOupartonieit? OTBET MOSCHUTE.

Bcerna nmu 1BOSIKOBOTHYTas JIMH3A SIBsiETCS paccerBaromieii? OTBET MOsSCHUTE.
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82.
83.
84.
85.
86.

87.
88.

89.
90.

91.
92.

93.
94.
95.
96.
97.
98.

99.
100.

Kakumu crnocobaMu mpOBOJAUTCS M3MEpPEHUE MOKa3aTels MPEeIOMIICHHUS >KUJIKOCTU U
TBEPJBIX TEN?

B ueM 3akiro4aeTcs sSBJEHUE MOJHOTO BHYTPEHHETO OTPaKEHUs?

OO0bsicHuTE 00pa30BaHNE CBETOTEHHU B PehpPaKTOMETPE.

UYro moHUMAIOT MOJ aOCOMIOTHBIM W OTHOCHUTEIbHBIM TMOKa3aTeNAMHU IPETOMIICHUS
BeIEeCTBA?

B uem cocroutr sBnenue uHTepdepeHUMH? YCIOBHS HAOMIONECHHS MaKCUMyMOB H
MHUHUMYMOB MHTEHCUBHOCTHU MPU UHTEPPEPEHIINH.

['eomeTpuyeckas U ONTUYECKask Pa3HOCTH XOZa BOJIH.

OO0BbscHuTe MHTEp(hEPEHIIMIO BOJH MPU HaOI0IeHNH Kojiel HproToHa (B MpOXOasIieM U
OTPaXEHHOM CBETE).

OnummTe ONBIT MO ONPENEICHUIO PaJnyca KPUBU3HBI JIMH3bI C MOMOIIBIO Kojel Hbio-
TOHA.

Onummre npunuun [tolirenca — ®penens. OOBACHUTH C €ro MOMOILBIO SIBJICHUE
nudpaKIym.

HazoBuTe ycnoBus riaBHbIX MAKCUMYMOB M1 MUHUMYMOB JJ1s1 TU(PPaKIIMOHHON PELIETKY.
[Touemy CMEIIAOTCS IOJIOKEHUS MAKCUMYyMOB IIPM W3MEHEHUM Yria NaJAeHus Ha
IU(PPAKIIMOHHYIO PEHIETKY CBETOBOM BOJIHBI?

Yrto coboit mpencTaBIsaOT €CTECTBEHHBIN U MOISPU30BAHHBIN CBET.

Ha3oBuTe MeTOBI OITYyYEHUS IIII0OCKONOISIPU30BAHHOTO CBETA.

ChopmynupyiiTe 3akoH Maitoca.

Kak ¢ nomompro mojsiponsia MOXXKHO OTJIMYUTH IUIOCKONOJIIPU30BAHHBIA CBET OT
€CTECTBEHHOTO?

Ha3oBuTe BUIbI CHEKTPOB U OOBSICHUTE WX MpoucxoxiaeHue. IloueMy nuHeidatbie
CHEKTPBI Pa3JINYHBI Y PA3HBIX AJIEMEHTOB?

[Tosicaure 3aTpynnenus: Teopuu Pesepdopaa u ux paspenieHue ¢ mOMOIIbIO TOCTYIaTOB
bopa.

[TosicHuTE YCTPOMCTBO U MPUHIIUI AEHCTBHS MOHOXpOMATOpa.

Onumure OmnbIT N0 U3MEPEHUI0 TEMIEpaTypbl pPAacCKaJ€HHbIX TEJI ONTHYECKUM
UPOMETPOM.

Ilpumepst mecmoesvix 3a0anuil 0151 NPOBEOCHUA MEKYU{E20 KOHMPOAA U PYOEHCHO20

mecmupoeanua:
1. Makc [InaHk BBIIBUHYJ TUIIOTE3Y,. ..

a) 4TO aTOM COCTOUT U3 MOJIONKHUTEIBHO 3apPSHKEHHOTO spa, BOKPYI KOTOPOIO IO

opOuTaM BpaIIarOTCs OTPUIIATEITHLHO 3aPSHKCHHBIC AJICKTPOHBI.

6) 4TO aTOMbI U3JIYyHAIOT 3JICKTPOMAIrHUTHBIC BOJIHBI HC HCIIPCPBIBHO, a OIIPCACIICHHBIMHA

IMopuuAMH — KBaAaHTAMMH.
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B) UTO YaCTOTA 3JIEKTPOMAarHUTHOI'O U3TYyUYEHUs, YMHOKEHHAs Ha OCTOsAHHYO [ l1aHka,
pPaBHa Pa3sHOCTH MOJIHBIX MEXAHUYECKUX YHEPIUM JIEKTPOHA HA €ro HAYaJIbHOW U KOHEYHOMU
opOuTax, MEKIy KOTOPbIMH COBEPLIAETCS IEPEXO/ AJIEKTPOHA.

') YTO SHEPIUs KBAHTA 3JIEKTPOMAarHUTHOIO U3JIyYEHUsI, UCITyCKAEMOT'O IIPH MEPEXOJE C
OJIHOM OpPOUTHI HA APYTYIO, paBHA KUHETUUYECKOW SHEPTUH JIEKTPOHA.

2. Koadpuuumentsl 3aTyxaHus COOTHOCATCA JUIsl JIBYX NPUBEACHHBIX Ha PUCYHKE
rpadukax Kak...

X

1)

U\/\_/V

2)

X M _ !

by
\>

D
)
)

0 \/\/uu,

a) By < Bs. B) B1 = B;.
6) B1 > B r) B1 < Bo.

IA

3. llepuoa nudpakunonnoii pemerku 0,01 mm. IlepBoe audpakimonHoe nzoOpaxxeHme
HAXOAUTCSI OT LIEHTPaJbHOrO M300pakeHHss Ha pacctosHuu 11,8 cM, OT pemieTku — Ha
pacctosiHuM 2 M. UeMy paBHa JIJIMHA CBETOBOM BOJIHBI?

a) 0,03 MxMm. B) 0,001 MxMm.
0) 0,005 MxMm. r) 0,2 MKM.
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7.3.2 TunoBble 3aJaHusl ISl MPOBeJeHUsI MPOMEKYTOYHOI arTecTanuM (3a4yera,

IK3aMeHa)

Komnemenuyuu:
OIIK-1 — CnocoGeH pemiaTh TUIIOBBIE 3ajiaud MPOGECCUOHAIIBHOW JEATeIbHOCTH Ha

OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX M €CTECTBEHHBIX HAYK C IPUMEHEHUEM
MH()OPMAIITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHUH.

10.
11.
12.

13.

14.

15.
16.
17.

18.

Bonpocul k 3auemy:

®du3uka B CUCTEME E€CTECTBEHHbIX HaykK. OOIas CTpyKTypa U 3aJlayd JAUCIUILIMHbI
«Duzuka». JKkciepuMeHTalIbHAS U TeopeThuUecKas Gu3HKa.

®dusnyeckue BEIMYMHBI, UX HU3MEPEHHE M OLIeHKa morpemHocteid. CUCTeMbl eTuHUIL
(bu3NYECKUX BEIUYHH.

Kpatkas ucropus usnueckux ujed, KOHIENIUNA M OTKPhITHH. DU3MKa U HAy4YHO-
TEXHAYECKUU MPOTPECC.

OcCHOBHbIE KHHEMATUYECKUE XAPAKTEPUCTUKU KPUBOJIMHEUHOTO JABUKEHUS: CKOPOCTh U
yckopenue. HopmanabHOe U TaHreHIIMaIbHOE YCKOPEHHE.

Kunemartnka BpamareinbHOTO ABUKEHUS: YIJIOBas CKOPOCTh U YTJIOBOE YCKOPEHHUE, HX
CBSI3b C JIMHEWHON CKOPOCTBIO U YCKOPEHHUEM.

[IpoctpanctBo u BpeMs B MexaHuke Hpiorona. Cuctembl KOOpPAMHAT U UX
npeoOpa3oBaHuUs.

DOU3UYECKUN CMBICI IPOU3BOJHON U UHTErpalia.
HNuepunaibHble CUCTEMBI OTCUETA U NEPBBIM 3aKOH HproTOHA.

Bropon 3akoH Hetorona. Macca, UMITyJIbC, CUJIa. Y PaBHEHUE JBUKCHUSA MATEPUATBHOU
TOYKH.

Tperunt 3axkoH Hpr0TOHA M 3aKOH COXPaHEHMS UMITYJIbCA.
3aKOH BCEMUPHOTO TATOTEHUs. CHIIbI TPEHUSI.

WNHTerpupoBaHne ypaBHEHUN [BWIKECHHs, pOJIb HadalbHbIX ycinoBud. LleHTp Macc
MEXaHUYECKOM CUCTEMBI, 3aKOH JIB>KCHHMSI LICHTPA Macc.

JIB>keHHe Tell ¢ TEepEeMEHHOM Maccou. YpaBHeHue Memepckoro. @dopmyna
[{uonkoBckoro.

MoOMEHT uMITyJibCa MaT€pUaIbHOM TOYKM U MEXAHUYECKOM CUCTEMBbl. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa MEXaHUYECKON CHCTEMBI.
JIBr>KeHuE B 10JI€ HEHTPaIbHBIX cuil. 3akoHbI Keruiepa.

Cuna, paboTa 1 noTeHMagbHas sHeprusa. KoncepBaTuBHbIE U HEKOHCEPBATUBHBIE CHIIBI.
PaboTa v kKuHeTHYeCKast SHEPTHUSL.

3akoH COXpaHCHUA MOJTHOM MEXaHHUYECKOM OHCPI'UU B IIOJIC TIOTCHIMAJIbHBIX CHIJI.
21



19.
20.
21.

22.
23.
24.
25.

26.
27.
28.

29.
30.
31.

32.

33.

34.

35.
36.
37.
38.

39.
40.
41.
42.

43.

44.

CBs13b MEXKy CHJION U MOTEHIMAIBHOM dHEpTUel. ['paueHT cKasipHOM (QyHKIINH.
CronkHoBeHUs Tel. AOCOIIOTHO YIIPYroe CTOJKHOBEHHE.

OCHOBHOE YypaBHEHHME [IMHAMHMKM BpallaTeJbHOIO JIBMXKEHHMS TBEPAOrOo Tejna C
3aKpEIIEHHON OCBIO BPAICHUS.

MowmeHnT umnynbsca tena. MoMmenT unepunu. Teopema IlteiHepa.
Kunernueckas sHeprus Bpalaromerocs TBEPAOTO Tea.
I'mpockonmyeckue cuibl. [ MPOCKONBI U X IPUMEHEHUE B TEXHHKE.

OO6mue cBoicTBa XUAKOCTEH U Ta30oB. CTalOHApHOE TEYEHHUE UACATbHOU >KUJIKOCTH.
YpaBuenue beprym.

NneansHO ynpyroe Teno. Ypyrue HanpsbKeHus U aedopMariuu.
3akoH ['yka. Moayns FOnra.

Kunematnueckoe omnmcaHue [OBWKEHUS KUIKOCTA. BekropHeie mnons. Ilotok wu
UUPKYJISLIHAS BEKTOPHOTO MOJISL.

VYpaBHEHUs IBUKEHUS U PABHOBECHS KUIKOCTH.

OHeprus ynpyrux aedpopmanuii TBEpIOro Teja.

[IpyHIMIT OTHOCHUTENBHOCTH W TmpeoOpasoBanus [amunmes. HewHBapHaHTHOCTH
AJIEKTPOMArHUTHBIX SIBJICHUI OTHOCUTENBHO MpeoOpa3zoBanuii [anumnes.

[TocTynatel cnenuaibHOM TEOPUHM OTHOCUTENIBHOCTH OJuHIITEHHA. OTHOCHUTEIBHOCTh
OJIHOBPEMEHHOCTH U MnpeodpazoBanus JlopeHna.

HapaI[OKCBI peHHTHBHCTCKOﬁ KHMHCMATHUKHN: COKpAIICHNUC JJIMHBI U 3aMCAJICHUC BPCMCHU
B ABMXXKYIIUXCA CUCTCMAX OTCUCTA.

PenmaruBnucrcknii mMmmysibc. B3aMMOCBA3b MAacChl U DHEPTUU B CIIELUAIBHOM TEOPHUH
OTHOCUTEIBHOCTH DUHIITEHHA.

CrenralibHOM TEOPUU OTHOCUTEIBLHOCTH DUHIITEHHA U siiepHasi SHEPreTHKa.
[IpeoOpa3zoBaHne CKOPOCTEH B PEIATUBUCTCKON KHHEMATHKE.
CoxpaHeHue pelIsiTUBUCTCKOTO UMITYJIbCa. PesiTuBUCTCKAs SHEPTUsl.

TepmoauHaMuuyeckoe paBHOBecue M Temmeparypa. HyneBoe Hadano TepMOAMHAMHUKH.
OMIMpHuuecKas TeMIeparypHas HiKasia.

KBa3zucratuueckue npoiecchl. YpaBHEHUE COCTOSIHUS B TEPMOJMHAMHUKE.
OOparumble U HeoOpaTUMBbIe mpoliecchl. [lepBoe Havano TepMOAMHAMUKH.
TermoemkocTs. YpaBHenue Maiiepa.

N3oxopuyeckuii, n300apuyecKuii, H30TEPMHUYCCKUM, aquadaTUYECKUl TMpOIECChl B
UJICaJbHbBIX Ta3ax.

[IpeoOpa3zoBanue TEIIOTH B MexaHudecKkyto padoty. [{ukin KapHo u ero koagdunment
MOJIE3HOTO JIEUCTBUSI.

OHTponus.
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46.
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65.
66.

67.
68.

69.
70.
71.

CBsi3p TEIJIOEMKOCTH HJCAJIBHOTO Tra3a C YHUCIOM CTENeHell CBOOOABI MOJIEKYII.
ITonuTponuyecknii MpoLEecC U €ro YaCTHBIE CIIyYau.

TepmoanHaMuUYecKue NOTEHINUAIIBI M YCIIOBUS paBHOBecHs. Da30BbIe MPEBPAILICHHUS.
VYpasuenue Knaneripona — Knaysuyca.

PeanbHblie ra3el. YpaBuenue Ban-nep-Baanbca. Kputnueckas uzorepma.

Dddexr Ixoyns — Tomcona.

Kitaccuueckast Teopust TEIIIOEMKOCTH TBEPABIX Tell. 3akoH [{rosonra u I1tu.
JlaBiieHHE ra3a ¢ TOYKU 3pEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
TemmoeMKOCTh U YMCIIO CTENEHEH CBOOOIBI MOJIEKYJI rasa.

Pacnpez:eneHHe Makcaemna L MOAYIIA U HpOCKHI/Iﬁ CKOpPOCTH MOJICKYJI UACAJIBHOI'O
rasa. 9KCHCpI/IMCHTaJIBHOC 000CHOBaHHE PaclpCcaciacHus Makcaera.

Pacnipenenenne bonbnmana u 6apomerpudeckas popmyna.

BI)IBOI[ pacnpez[eneHHﬁ Makcseiia u boiabimana u3 YCIO0BUA PAaBHOBCCHOT'O XapaKTCpa
ABHIKCHUA MOJICKYII.

Haunbounee BeposiTHAs!, CpeliHAS U CPEAHEKBAIpAaTUYHAS CKOPOCTH.
Onpenenenue yucna ABoraapo metosioM [leppena.

SBnenus nepenoca. Auddysus, TenaonpoBoAHOCTb, BHYTPEHHEE TPEHUE.
bpoyHOBCKOE nBUXKEHHUE.

Yuciio CTONKHOBEHHUM U JIJTMHA CBOOOAHOTO MpoOera MOJIeKYJ1 UealbHOTo rasa.

OMmnupudeckne ypaBHeHus mnepeHoca: Puka, Pypre u Hprorona. Pemakcanms
COCTOSIHUIO PaBHOBECHSI.

OTKpbITBIE TUCCUNIATUBHBIE cUCTEMBbI. CamoopraHu3aius B OTKPBITBIX CUCTEMAX, POJIb
HEJIMHEWMHOCTH.

Onykryauuu. budgypkaruu u katactpodsl.

WNnen cunepretuku. Ilpumepsl caMoopraHM3aldd B KMBOM M HEXKUBOM NPHUPOIE.
JInHaMU4YeCcKHil Xxaoc.

3aKoH KYJ'IOHa. HaHp}I}KCHHOCTB " IMOTCHIH A 3JICKTPOCTATHYCCKOTO ITOJIA.

Teopema ["aycca B uHTerpaspHoi popMe U ee IPUMEHEHHE JIs pacdyeTa AIEKTPUUIECKUX
TIOJIEN.

Teopema I'aycca B quddepenunansaoit popme. JuBepreHinst BEKTOPHOTO MOJIA.

Teopema Crokca B uHTerpanbHoi u quddepennnansuoit popme. Lupkymnsuus u potop
BEKTOPHOTO TOJIS.

VYpasuenus [lyaccona u Jlamiaca aist noteHmmana.
Teopema Upnmoy.
PaBHoBecue 3aps0B B mpoBoAHNKE. OCHOBHAS 3a/1a4a JIEKTPOCTATUKH MPOBOJTHUKOB.
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OKBUIIOTCHIIMAJIBHBIE TOBEPXHOCTH M CHUJIOBBIE JIMHUM 3JEKTPOCTATUYECKOIO IMOJIs
MEXAY NPOBOJHUKAMHU.

DnekTpocTaTyecKas 3aluTa.
EMKOCTh TPOBOTHMKOB U KOHAEHCATOPOB. DHEPIHsl 3apsKEHHOTO KOHJIEHCATOopa.

9HCpFPI}I BBaHMOHCﬁCTBHH QJICKTPUYCCKUX 3apAd0B. 9HCpI‘I/IH CUCTCMBI 3apsAKCHHBIX
IMPOBOJHUKOB.

OO6beMHas IIOTHOCTh YHEPTHH 3JEKTPOCTATHUECKOTO TOJIS.
DJEKTPUUYECKOE 10JIe JUNOJIA. J[UITOJIb BO BHEIIHEM YIEKTPUYECKOM IIOJIE.

[Monspuzaruss auAIeKTPUKOB. OpHUEHTAIMOHHBIA H Je(OPMAlIMOHHBIA MEXaHU3MBI
MOJISIPU3ALINH.

BekTop 31eKTpUYECKOro CMEMIEHUS (3JEKTPUIECKON UHAYKIUH).

I[I/IE)JIGKTPI/I‘IGCKaH IMPOHNUIACMOCTL BCHICCTBA. SHGKTPI/I"IGCKOG moJjic B OAHOPOIHOM
AUDJICKTPHKE.

Paznoxxenue mojsi CUCTEMBI QJICKTPHUICCKHUX 3apsAJ0B IO MYJbTHUIIOJIAM. I[HHOHBHBIﬁ
MOMCHT CUCTCMBI 3apAd0B.

Bekrop monspuszanuu (MOJIIpU30BaHHOCTH) JUAIEKTPUKA U €r0 CBSI3h C OOBEMHON U
IMOBEPXHOCTHOM IUIOTHOCTBIO CBA3aHHBIX 3aPSI0B.

I[I/IBJIGKTpI/I‘leCKaH BOCIIPUUMYHNBOCTD U JUIBJICKTPUUCCKAA IMPOHHULIACMOCTD. OObemMHas
IIJIOTHOCTD OHCPIrvU SJICKTPHUUYCCKOTO ITIOJIA B JUIJICKTPUKE.

[ToaxmtroueHue M OTKIIFOUYCHHE KOHJICHCATOPa OT UCTOoUHKKA mocTossHHOM D]IC.
Cura ¥ TUIOTHOCTh TOKA. Y paBHEHHE HETIPEPHIBHOCTH IS INIOTHOCTH TOKA.
3akon Oma B uHTerpaibHoi u auddepeHnuansuon Gopmax.

3akoH [{xoynsa — Jlenna.

3akoH Bunemana — @panua.

DNEKTPOABMKYIIAS CUJIa HICTOYHUKA TOKA.

ITpaBuna Kupxroda.

Kitaccuueckast Teopusi 3JI€KTpONPOBOJHOCTA MeTauioB (teopus Upyne — Jlopenua),
YCJIOBHSI €€ MPUMEHUMOCTH U IPOTUBOPEUHSI C SKCIIEPUMEHTAILHBIMU PE3YJIbTATAMH.

MakcBennoBcKas peslakcamus HEOJHOPOIHOCTH 3apsiia B MPOBOIHUKE.
DJIEKTPUUECKHUM TOK B ra3ax U KUAKOCTSIX.

TepMOoaIeKTpOHHAS SMUCCHSL.

KoHTaKTHBIE 3JIEKTPUYECKUE SABJICHUS.

MarauTHoe B3aMMOJENCTBUE MOCTOSTHHBIX TOKOB. BEKTOp MAarHUTHOW MHAYKIIVH.
3akoH Ammepa.

Cuna Jlopenna. /IBrm>keHue 3aps10B B SJIEKTPUUECKUX U MATHUTHBIX TOJISX.
3akon buo — CaBapa — Jlamnaca.
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114.

115.
116.
117.
118.

119.
120.

TeopemMa o HUPKYJSALUKHU (3aKOH MOJTHOTO TOKA).

. MaraurtHoe mnose ABHOKYIICTOCA 3apsaa.
102.

IIoToKk M IMPKYJISIUSA MAarHATHOTO MOJIA. /[MBepreHnus m poTrop BEKTOpa MAarHUTHOM
MHIYKIUU.

JIBYDKEHHE 3apsKCHHBIX YACTHIL B DJICKTPHUYECKUX U MATHUTHBIX TTOJISIX.
Oddext Xommia u ero mpuMeHeHne.

MarsuTHOE I0JI€ U MarHUTHBIN I[HHOJ'II)HBIﬁ MOMCHT KpPYI'OBOI'O TOKa. Hamarunuenue
MAar"oc€TuKoOB.

HaHpH)KGHHOCTB MarHuTHOro mnoJjisi. MarauTtHas IMPOHNIACMOCTD. KJ'IaCCI/I(bI/IKaHI/I}I
MAaroC¢THuKOB.

BekTop HaMarHMYEHHOCTH U €T0 CBSI3b C INIOTHOCTHIO MOJICKYJISIPHBIX TOKOB.
MarnuTHasi BOCHPpUMMYMBOCTh U MAarHUTHAS IPOHULIAEMOCT.

JlnaMarHeTHKH, TapaMarHeTHKU U (eppOMarHETHKH.

['pannuHbIE YCIOBUS HA MOBEPXHOCTH pPa3/ieiia IByX MarHETUKOB.

OObemMHas TUIOTHOCTh YHEPTUU MArHUTHOIO TOJIS1 B BELIECTBE.

DOEHOMEHOIOTHS AIEKTPOMArHuTHOW uHAyKuu. [Ipasumno Jlenna.

VYpaBHEHUE ANEKTPOMArHUTHOM MHAYKIMH. CaMOWHTyKITHSI.

NHIyKTUBHOCTD cOJieHOUJA. BKJIIOUEHHE M OTKJIIOYEHHUE KaTyIIKA OT HCTOYHHUKA
noctostHHOM DJIC.

DHeprust MarHUTHOTO TTOJIS.

®u3nKa 3JIEKTPOMATHUTHON HHAYKIHUU.

Buxpesoe anektpuueckoe nose. Tok cMenieHus.

Cucrema ypaBHeHuM MakcBemia B HMHTETpaibHOM (opMe U (PU3HUECKUN CMBICIT
BXOJSIIMX B HEE YPABHEHUM.

Cucrema ypaBuenuii Makcsesuia B quddepeHnmnanbaoi hopme.

CkamnsipHbIN U BEKTOPHBINA MOTEHIMANBI 3JIEKTPOMAarHUTHOTO MOJIS.

Bonpocul k 3x3ameny:

®du3uka B CUCTEME €CTECTBEHHBIX Hayk. OOmias CTpyKTypa U 3aJadydl JUCHUILIAHBI
«Du3nkay. JKCIepUMEeHTaIbHas U TeopeTnueckas ¢pusnka. Ou3ndeckre BeITUUUHbI, UX
U3MEpEeHHEe U OlLleHKa norpemHocteil. Cuctembl equHull puznyeckux BennuuH. Kparkas
UCTOpHUS (PU3MUECKUX HAEH, KOHUEHINI U OTKpHITUN. PU3MKa U HayYHO-TEXHUUYECKHIT
mporpecc.

OCHOBHBIE KHHEMAaTUYECKUE XAPAKTEPUCTUKN KPUBOJIMHEWHOIO ABUKEHUS: CKOPOCTh U
ycKopeHue. HopmanbHOE M TaHreHIMaabHOE YCKOpeHHe. KuHeMaTnka BpaiarebHOro
JIBWKEHUS: YIIIOBAsI CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX CBA3b C JIMHEHHON CKOPOCTBIO U

YCKOPEHHEM.
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15.
16.
17.

18.

19.

20.
21.

22.

IIpoctpanctBo u Bpems B MexaHuke Hproorona. Cuctemsl KOOpAuMHAaT M HX
npeoOpa3zoBanus. PU3HMYECKUI CMBICI TPOU3BOJAHON U MHTErpaa.

I/IHCpHI/IaJ'IBHI)IC CHUCTCMBI OTCUCTA U HCpBBIﬁ 3akoH HproToHa.

Bropoi 3akon Herotona. Macca, uMitysisc, cuiia. Y paBHEHHME JBHKEHUS MaTEPUAIbHON
TOYKH. Tpernii 3ak0H HbI0TOHA 1 3aKOH COXpAaHEHUS UMITYJIbCA.

3aKoH BCCMHUPHOI'O TATOTCHMA. Cuibl TPCHUA.

WNHTerpupoBanne ypaBHEHUN [BWKECHHs, pPOJb HadalbHbIX ycinoBud. LleHTp Macc
MEXaHUYECKOW CHUCTEMBI, 3aKOH JBU)KEHHU LIEHTpa Macc.

JIBmkeHHe Tel ¢ TEepEeMEHHOW Maccou. YpaBHeHue Memepckoro. @opmyna
[MnonkoBckoro.

MomeHT HMITYJIbCa MaTCpHaHLHOﬁ TOYKHA U MEXAaHUYECKOHW CHUCTEMbl. MOMEHT CHJIBL.
YPaBHCHI/IC MOMEHTOB. 3aKOH COXpaHCHHUA MOMCHTA NMITYJIbCa MEXaHUYE€CKOU CUCTEMBI.

JIBr>KeHueE B 10JIe HEHTPaIbHBIX CUIl. 3akoHbI Keruiepa.

Cuna, paboTa 1 noTeHUMagbHas 3Heprusa. KoHcepBaTUBHbBIE M HEKOHCEPBATUBHBIE CHIIBI.
Pabota u kuHeTHUYecKas 3Heprus. 3aKOH COXPaHEHUs MOJIHOM MEXaHUYECKOM SHEPTUHU B
I10JI€ TOTEHIUAJIBHBIX CHUII.

CBs13b M@Ky CHJION U MOTECHIMAIBHOMN d3HEpTUell. ['paueHT cKasipHOM (PyHKIIHH.
CronkHoBeHUs Tel. AOGCOIIOTHO YIIPYTroe CTOJKHOBEHHE.

OCHOBHOE YypaBHEHUME [IMHAMUKHM BpalATEIbHOIO JABMIKEHHS TBEPIOTrO Tella C
3aKPEIUICHHOW OCBhIO BpallleHusa. MOMEHT uMiylibca Tena. MoMeHT uaepuuu. Teopema
[ITernnepa.

KuneTtnueckas s3HEprus Bpalaromerocs TBepaoro Tela.
I'mpockonmyeckue cuibl. [ MPOCKONBI ¥ MX IPUMEHEHNE B TEXHHUKE.

OOmue cBoicTBa XKUAKOCTEH U ra3oB. CTallMOHAPHOE TEUYEHUE UJCAIBHON KHUJIKOCTH.
Ypasuenue beprym.

WneansHo ynpyroe Teno. Ympyrue HanpsbkeHust U gedopmaruu. 3akoH ['yka. Moayib
FOwnra.

Kunemarnueckoe omnucaHue JIBWKEHHUS JKUAKOCTU. Bekropssle mnond. IloTtoxk wu
LUAPKYJIALMSA BEKTOPHOTO TOJIA. Y paBHEHNUs IBHKEHUS U PAaBHOBECHUS KUJIKOCTH.
OHeprus ynpyrux aedpopmanuii TBEpIOro Teja.

[IpyHIMIT OTHOCHUTENBHOCTH W MpeoOpasoBanus [amunes. HewHBapHaHTHOCTD
3JIEKTPOMArHUTHBIX SIBJICHUIA OTHOCUTENBHO NpeoOpa3zoBanuil [anumes.

IToctynarsl crienManbHOM TEOPUU OTHOCUTENIBHOCTH JDWHIITEWHA. OTHOCHUTEIBHOCTH
OJTHOBpeMEHHOCTH u mpeoOpazoBanusi Jlopenma. [lapagokcbl pensITUBUCTCKOM
KMHEMATUKN: COKpAIICHUE JUIMHBI U 3aMEIJICHHE BPEMEHHM B JBWKYLIMXCS CHCTEMAaxX
oTCYeTa.
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36.

37.

38.
39.

40.

41.

PenstuBucTckuii ummynbc. B3auMOCBsI3p Macchl M SHEPruu B CIIELUAIBHOW TEOPHUU
OTHOCUTEIBHOCTH DiHIITEHHA. CrielMaIbHONM TEOPUU OTHOCUTENBHOCTH DWHINTEWHA U
AJIepHasl YHEPreTUKa.

[IpeoOpazoBanue ckopocTeidi B  pensTUBUCTCKOM  kuHemaTuke. CoxpaHeHue
PEISATUBUCTCKOIO UMITYJIbCA. PelsITUBUCTCKASI SHEPTHSL.

TepmoannaMuueckoe paBHOBecHe W Temneparypa. HyneBoe Hadamo TepMOAMHAMUKHU.
OMnupryeckas TemneparypHas mkajga. KBazucTaTHYeCKHE NPOLECCHl. Y PaBHEHUE
COCTOSIHHS B TEPMOJAVHAMUKE.

OO6patumpie u HeoOpaTUMBIE IpoIiecchl. [lepBoe Havamo TepMOAMHAMUKH.

TennoeMKoCTb. YpaBHeHHE Maiiepa. N3oxopuueckuid, 1300aprUYeCKui,
M30TEPMUYECKUN, aadaTHUECKUI MPOLECCHl B UI€AJIbHBIX ra3ax.

[IpeoOpa3oBanue TemI0TH B MexaHu4yecKyto padoty. Llukn Kapuo u ero koadpdunuent
IIOJIE3HOTO IEUCTBUS. DHTPOIIHSL.

CBsi3p  TEIJIOEMKOCTH HJCAJIBHOTO TIa3a C YHUCIOM CTENEeHEW CBOOOABI MOJIEKYI.
[TonuTponuyecKknii MpoLEece U €ro YaCTHBIE CIIyYau.

TepmoauHaMuyeckue MOTEHIMANbl U yCIoBHS paBHOBecus. da3oBbie mpeBpalieHus.
VYpasuenue Knaneripona — Knaysuyca.

Peanvubie raspl. YpaBHenue Ban-gep-Baanbca. Kputuueckas wuzotepma. Iddext
Jxoyina — Tomcona.

Knaccuueckas Teopusi TEIOEMKOCTH TBEPABIX TeJl. 3akoH ltononra u IITu.

JlaBieHue rasa ¢ TOYKU 3PEHUS MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU. TEINIOEMKOCTh U
YHCJIO CTENEeHEH CBOOOIbI MOJIEKYJI ra3a.

Pacnpenenenne MakcBeiuia fuisi MOy M MPOEKUMH CKOPOCTH MOJIEKYJ HIEAIBHOIO
raza. DKCIiepuMeHTaIbHOEe 000CHOBaHME pacnpeaeneHus: Makcsea.

Pacnpenenenne bonbumana u Oapomerpuueckass ¢opmyna. BwiBon pacnpeneneHuit
Makcsemia u bonsiiMaHa U3 yCIOBHsI pPABHOBECHOTO XapaKTepa JIBUKCHHS MOJIEKYIL.

HaulGonee BeposiTHast, CpeHAS U CpeAHEKBaApaTudHas ckopoctu. OmnpeneneHre yucia
ABoraapo metogom Ileppena.

SBnenus nepenoca. Juddysus, TEIOMPOBOIHOCTh, BHYTpeHHEE TpeHUe. bpoyHOBCKOE
JIBIKEHUE.

Uucno CTOTKHOBEHUH U JJIMHA CBOOOHOTO TTpo0era MOJIeKyJ UAealIbHOTO ra3a.

OMmnupudeckre ypaBHeHus mnepeHoca: Puka, Pypre u HproroHa. Pemakcaums x
COCTOSIHUIO PABHOBECHSI.

OTKpBITHIC TUCCUTIATUBHBIE cUCTeMbl. CaMOOpTraHu3aIsl B OTKPBITBIX CHCTEMaX, POJIh
HenuHenHocTH. Onykryanuu. budypkarum u katacTpodsl.

Nnen cunepreruxku. Ilpumepsl camoopraHuszanMi B >KMBOM M HEXUBOU MPUPOJE.
JInHaMu4yeckum xaoc.

27



42.

43.
44,

45.
46.
47.

48.
49.

50.
51.

52.

53.

54.
55.

56.
57.
58.

59.
60.
61.
62.

63.

3akon Kynona. HampsikeHHOCTh M MOTEHIMAN 3J€KTpocTaThuyeckoro moiia. Teopema
["aycca B uHTETpasIbHOM (hOpPME U €€ PUMEHEHHUE ISl pacueTa dJISKTPUIECKHUX TTOJICH.

Teopema I"aycca B nudepennnansuoit hopme. luBepreHiyss BEKTOPHOTO MOJISI.

Teopema Crokca B uHTErpasibHON U quddepennmnansaoit popme. Lupkymnsanus u potop
BEKTOPHOTO TIOJIS.

Ypasuenus Ilyaccona u Jlannaca mist morenuuana. Teopema UpHioy.
PaBHoBecue 3aps10B B MpoBogHUKE. OCHOBHAS 3a/1a4a 3IEKTPOCTATUKU IPOBOITHUKOB.

OKBUIIOTEHIMAIbHBIE MOBEPXHOCTH M CHJIOBBIE JIMHUM 3JIEKTPOCTATUYECKOIO MO
MEXy MPOBOJHUKAMU. DIEKTPOCTATUYECKAS 3AIIUTA.

EMKocTh IMPOBOAHUKOB 1 KOHACHCATOPOB. 9H€pTI/IH 3aPAKCHHOTI'O KOHACHCATOPA.

3HepFI/I$I BSaHMOHeﬁCTBHﬂ QJICKTPUYCCKHUX 3apsa0B. 9Hepr1/m CUCTCMbI 3apPsS’KCHHBIX
IMPOBOIHHUKOB. O0BeMHas NJI0THOCTh OHCPI'MU IJICKTPOCTATUICCKOI'O I10JIA.

SHCKTpI/I‘{eCKOG ITOJIC AHITOJIA. I[I/IHOJIB BO BHCIITHEM JJICKTPHUYCCKOM IT0JIC.

[Monspuzanuss audaeKTpUKOB. OpHUEHTAMOHHBIM M J1e()OPMALIMOHHBIM MEXaHU3MBI
noJisipu3alu. Bektop anekTpuyeckoro cMenieHus (3JIeKTpUIecKol HHIYKIUN).

JusiiekTpuyeckas NPOHULAEMOCTh BELIECTBA. DJIEKTPUYECKOE I0JIE B OAHOPOJIHOM
OUBIICKTpUKE. Pa3nokeHne moJisi CUCTEMBI JIEKTPUUECKHUX 3aPSAJI0B MO MYJIBTHIIONSM.
JIATIOJIBHBINT MOMEHT CUCTEMBI 3apPSIA0B.

BekTop monsipuzanuu (MoJiipu30BaHHOCTH) JUAJIEKTPUKA U €ro CBsI3b C OOBEMHON U
MOBEPXHOCTHOM MIOTHOCTBIO CBA3AaHHBIX 3apsA0B. JManeKkTpuyeckas BOCIPUUMYUBOCTh
U JUDJICKTpUYECKasl MpOHUIaeMoCcTh. OObEeMHAs TIOTHOCTh SHEPTUH DJCKTPUICCKOTO
MOJISl B IUBJIEKTPHUKE.

[TonkmroueHne U OTKIIOUYEHUE KOHAEHCATOpa OT UCTOUHMKA TocTossHHOM D J[C.

Cuiia ¥ INIOTHOCTH TOKA. Y paBHEHHUE HENIPEPBIBHOCTHU JJIA IFIOTHOCTH TOKa. 3akoH OMma B
MHTETpabHON 1 quddepeHnansHon Gopmax.

3akoH Jxoyis — Jlenna. 3akon Bunemana — ®@panna.
DJeKTpoABMKYILIas cujia HCTOYHMKa Toka. [IpaBuna Kupxroda.

Kitaccuueckast Teopusi 3JI€KTpONPOBOJHOCTA MeTamuioB (teopus Upyne — Jlopenua),
YCIIOBHS €€ PUMEHUMOCTH U MPOTUBOPEYUS C IKCIIEPUMEHTAIbHBIMU PE3YJIbTATAMH.

MakcBeioBcKas peiakcaius HeoJHOPOIHOCTH 3apsijia B POBOTHUKE.
DNEKTPUYECKUN TOK B Ta3ax U KUIKOCTSIX.
TepmoanekTporHast sMuccusi. KOHTaKTHBIE JIEKTPUUECKUE SBJICHHUS.

MaruuTHoe B3aMOJEICTBUE TOCTOSIHHBIX TOKOB. BEKTOp MarHUTHOW MHIYKUWH. 3aKOH
Awmnepa. Cuna JlopeHna. /J[BuskeHne 3apsi0B B 3JIEKTPUYECKUX U MATHUTHBIX MOJISIX.

MarnutHoe mnosne aBuwxkyierocsa 3apsaa. [IoTok u mupKyasauus MarHUTHOTO ITOJIS.
JluBepreHuust © poTop BEKTOpAa MATHUTHOW MHAYKIUU. /[BHKEHUE 3apsyKEHHBIX YaCTHI
B DJIEKTPUYECKUX U MArHUTHBIX MOJIAX.
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78.
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3akon buo — CaBapa — Jlanmaca. Teopema o IUpKyJIANY (32KOH TIOJTHOTO TOKA).
DddexT Xomia u ero npuMeHeHHE.

MarauTHoe NoJ€ U MarHUTHBIA JUIIOJBbHBI MOMEHT KpyroBoro toka. Hamarmmuenue
MAarHeTukoB. HanpskeHHOCTh MarHMTHOrO 1OJsA. MarHuTHas MPOHULIAEMOCTD.
Knaccudukanus MarneTukos.

BekTop HaMarHWYEeHHOCTH ¥ €T0 CBSI3b C TNIOTHOCTBIO MOJICKYJISIPHBIX TOKOB. MarHuTHas
BOCIIPUUMYUBOCTh W MAarHWTHas MPOHUIAEMOCTh. JlMaMarHeTWKH, MapaMarHeTUKUA H
(beppomMarHeTuKu.

['paHuyHbIE YCIOBUS HA TOBEPXHOCTH pas3fiena IByX MarHeTUKOB. OObeMHas MIOTHOCTh
SHEPrUy MarHUTHOIO IOJIS1 B BEUIECTBE.

@EHOMEHOJIOTHSL  JIEKTPOMarHuTHOM uHAYKunu. IIpaBumo Jlenma.  YpaBHeHwue
ANEKTPOMATHUTHON MHAYKIMH. CaMOMHAYKIIHS.

NHIyKTUBHOCTD coOJEeHOMAA. BKIIOYEHHE W OTKIIOYEHHE KaTyIIKA OT HWCTOYHUKA
noctostHHoM DJIC. DHeprusi MarHuTHOTO 1oJid. Du3nKa JIeKTPOMArHUTHON UHAYKIIHH.
BuxpeBoe snekrpuueckoe nosie. Tok cmemenusi. Cucrema ypaBHeHME MakcBeiia B
UHTETpajabHON hopMe U GU3NUECKUN CMBICIT BXOSIINX B HEE YpaBHEHUM.

Cucrema ypaBHeHuih MakcBemia B auddepeHuunansioit ¢opme. CKangpHbBIA U
BEKTOPHBINM MOTEHIMAJIBI JIEKTPOMATHUTHOTO TIOJIA.

NpneanbHpli TapMOHUYECKUNA OCUMIUIATOD. Y PAaBHEHHUE UJICATIBHOTO OCUMLIATOPA U €0
peuienue. AMILTUTYAa, YacToTa U ¢dasza kosedanus. [Ipumepsl kosie0aTeIbHBIX TBHKCHUN
pa3IMYHON PU3NUECKON TPUPOIBI.

CBoOosHble 3aTyxarollde KoJieOaHUs OCHMJUISITOpa C TMOTepsiMU. BbIHYXIIEHHbIE
kosnebanus. Cnoxenue konedanuii (ouenus, purypst Jlnccaxy). Paznoxxenue u cuHre3
KOJIeOaHU, TIOHATHE O CIIEKTpe KojebaHui. CBs3aHHbIE KOJeOaHNUs.

KowmmekcHas popma npeacraBieHus rapMOHHYECKUX Kojiebanuii. BekTopHoe onucanue
cinoxeHuss KoneOanwii. HopmanbHbie MOJBI CBSI3aHHBIX  OCHUJUIATOPOB. Bpems
YCTaHOBJICHUSI BBIHYKJICHHBIX KOJI€OaHUI U €ro CBsI3b C JOOPOTHOCTHIO OCHUIUISTOPA.

BonnoBoe nBukenue. [linockas rapmoHndeckas BoJiHA. [[JInHA BOJTHBI, BOJTHOBOE YHCIIO,
¢dazoBast ckopocTh. YpaBHeHHE BOJHBI. O THOMEPHOE BOJHOBOE YpaBHEHUE.

VYrpyrue BoOJIHBI B razax >KHAKOCTSIX W TBepabix Tenax. Ilnockue u cdepuyeckue
ANEKTPOMAarHuTHHIE BOJHBI. [lossipu3anus BOJIH.

BonnoBoe ypaBHeHue B mpocTpaHcTBe. BonmHOBOM BekTOp. BonHOBOE ypaBHEHHE I
AJEKTPOMArHUTHOTO 1oJit. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

DHEPreTUYECKUe XapakTepUCTUKHU 3IEKTPOMAarHuTHbIX BOJIH. BekTtop [loliHTHHTA.

NurepdepeHumonHoe moje OT JABYX TOYEYHbIX HMCTOYHMKOB. OmnbiT  HOwra.
Nurepdepomerp MaiikenbcoHa.

WNutepdepeniius B TOHKMX IUIeHKax. MHoromydeBas wunTepdeperius. OCHOBHOE
ypaBHEHUE MHTEp(PEpEeHIIMH, POJIb KOTEPEHTHOCTH. BpemenHas (TpojoJibHas)
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KOrepeHTHOCTh. [IpocTpaHcTBeHHas (morepevHasi) KorepeHTHocTb. WHTepdepomerp
®abpu — [epo.

[Mpunmun Troirenca — @penens. Jdudpakuus dpeHens Ha NPOCTEUIINX Mperpajax.
Hudpakuus Opaynrodepa. Judpakimonnas pemeTka Kak CeKTpaibHbIi Mpuoop.

[TonsiTe o ronorpauyecKoM METOJIE€ MOTYYEHHs] U BOCCTAHOBIICHUS HM300pa’KeHUH.
I'osorpammer Jlevita — Yarauekca, JleHucroka.

Meton 30H @penens. AMIUIMTYIHBIE W (a30Bble 30HHBIE IUTACTUHKH @DpeHens.
Hudpakuuss Dpaynrodpepa na wmenu. Judpakuums HA MHOTHX OECIOPSIOUHO
pacmojoKEeHHBIX Iperpajaax. Pazpemiaromas crnocoOHOCTh TUGPAKIIMOHHON PEIIETKH.
Hudpakuus bparra.

@opma U CTENEHb MOJAPU3ALMU MOHOXpOMAaTHYECKHX BOJH. [lonmydenue u aHanus
JIMHEUHO-TIOJIAPU30BAHHOTO CBeTa. JIMHElWHoe ABylydenpenomiieHue. IIpoxoxneHue
CBETa uepes JIMHEHbIe (ha30BbIe MIACTUHKY. VICKyCcCTBEHHAs ONTUYECKAash aHU30TPOIIHS.
®oroynpyrocts. [upkynspHas ¢das3oBas aHU3OTPONHUS. DJIEKTPOONTHUYECKUE U
MarHutoonTuyeckue 3 EeKToI.

OTpaxeHue U NpeioMIICHUE CBETa HA TPAHUIIE pa3zesia JBYX IUAIEKTPUKOB. DOpMYIIbI
Openeis. [lonHoe OTpakeHUe U €ro NPUMEHEHHUE B TEXHUKE. BOITHOBOBI K CBETOBOJIBI.
bprocrepoBckoe oTpaxeHue.

DeHOMEHOIOTUS TIOTJIOLIEHUST W JUCIEepCUuM cBeTa. Mogjenb cpenpl ¢ AUCIIEPCHUEN.
dazoBas U IrpynmnoBas CKOpOCTh BOJIHbI. HopmanbHas 1 aHOMabHast AUCTIEPCUSL.
Henunelino-ontuyeckue 3¢@dexTel: camo(oKycHUpOBKa CBETa, I'€HEpalus TapMOHUK,
MapamMeTPUUECKUE MPOLIECCHI, BBIHYKJICHHOE PACCEsIHUE.

N3nyuenne Harpetbix Ted. CHEKTpaldbHbIE XapaKTEPUCTUKU TEIJIOBOTO H3IYUYCHHUS.
3akonsl Kupxroda, Credana — bonpiimana u Buna.

AGcomoTHo uepHoe Teno. Popmyna Penmes — JxkuHca U «ynabTpaduoneToBas
KaTactpoday.

I'mnoreza Ilmanka. KBaHTOBOe 0OBSICHEHHE 3aKOHOB TEIUIOBOIO  HM3JIyUYCHHS.
KopnyckyiipHO-BOTHOBOM Ayain3M CBETA.

dorordpdext u rpdext Komnrona. YpaBuenue DiinimreitHa 1y ¢potodddexra. Onbit
bore.

Mopnenb aroma Tomcona. OnbiTel Pezepdopna no paccesHuto anbda-yactuu. AnepHas
MOZEJIb aTOMa.

OMIUpPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX croekTpax. @opmyna banbmepa.
JIuneituarpie criekTpbl aTOMOB. KoMOMHAIMOHHBINA NpUHIUT PUTIa.

I'mnotesa ne bpoiinsa. OnbiTe JPBuccona u xxepmepa. Judpakmus MUKPOYACTHII.

[Ipunnmn HeomnpeneneHHocTu [elizenOepra. BomHoBast QyHKIMS, €€ CTaTHCTUYECKUIM
CMBICJI ¥ YCIIOBUSA, KOTOPBIM OHA JIOJKHA YAOBIETBOPATD.
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VYpasuenue Illpenunrepa. KBaHtoBasi yacTuiia B OJHOMEPHOM MOTECHIMAIBHOU SIME.
OmHOMEpHBIH MMOTEHITUATBHBIN TOPOT U 0apbep. COCTOSTHNE MUKPOYACTHUITHI B KBAHTOBOM
MexaHUKe. [IoHATHE 0 BBIPOKIACHUN IHEPTETUUECKUX YPOBHEM.

I'apmonnueckuit ocumuisitop. Pononsl. CtauroHapHoe ypaBHeHue Illpeamnrepa s
atoma Bojopoaa. BonmHoBbeie (yHKIMM U KBaHTOBbIe uucia. [IpaBuma otbopa st
KBAaHTOBBIX IIEPEXOJIOB.

Omnpwit lltepna u I'epnaxa. Dpdexr 3eemana. lllupuna crnexkTpadbHBIX JUHUNA aToMa
BOJZIOpPOJIA.
CoOCTBEHHBINT MEXaHMYECKUW M MAarHUTHBII MOMEHTHI 3JeKTpoHa B atome. CruH-
opbutansHOoe B3aumojeiicTBue. CTpoeHHME aToMOB M IEpUOJIUYEcKass CHCTeMa
xumuueckux dsieMeHToB J[.M. MenneneeBa. I[lopsamok 3amonHeHUs SIEKTPOHHBIX
000JI0YEK.

CnoHTaHHOE M MHAYLIMPOBAHHOE M3iy4deHue. MIHBepCHOE 3acelieHue ypOBHEN AKTUBHOM
cpenbl. OCHOBHBIE KOMIIOHEHTHI JIa3epa. Y CIIOBUE YCUIICHUS U TEHEpaLluu CBETA.

OcobeHHOCTH Jla3epHOro H3iMy4yeHUs. OCHOBHBIE THUIIBI Ja3€pOB U UX IMPUMEHEHUE.
MogoBass CTpPyKTypa ONTHYECKHX pe30HATOpoB. CHEKTpalbHBIA COCTAB H3ITYUYCHUS
na3zepoB. KorepeHTHOCTH JIa3epHOT0 U3IIyYEeHHUS.

KBaHTOBBIE CCTEMBI U3 OAUHAKOBBIX YaCTUIL. [[pUHIUIT TOKAECTBEHHOCTH OJJUHAKOBBIX
MukpodacTui]. CHMMETPUYHBIE U AHTHCUMMETPUYHBIE COCTOSIHUS (BOJHOBBIE (DYHKITH)
TOKJICCTBEHHBIX MUKPOYACTHII.

bozonsl u pepmuonsl. [Mpunmun Ilaynu. KBaHTOBBIE cTaTHCTUUYECKHE pacHpeneIeHus
boze — Oitnmreiina u ®epmu — Jlupaka. [I10THOCTH 4YMClia KBAHTOBBIX COCTOSIHUIA.
Oueprust Oepmu.

JIBUKEHUE AIEKTPOHOB B EPUOAUYECKOM ToJie KpucTaiuia. CTpyKTypa 30H B MeTaJljlax,
MOJIyIIPOBOJHUKAX U AUAJIEKTpUKaX. [[poBOIMMOCTh METaIIIOB.

CoOcTBeHHass U TMpPUMECHAas MPOBOJUMOCTH IMOJYIIPOBOJHUKOB. YpoBeHb Depmu B
YUCTBIX U PUMECHBIX MMOJYIIPOBOJHUKAX. TemMepaTrypHas 3aBUCUMOCTb IIPOBOJAUMOCTH
IIOJTYTIPOBOJHUKOB.

@DOTOMPOBOIMMOCTL  MOJTYNPOBOAHUKOB. [lporecchl reHepanuu W PEeKOMOMHAITUN
HocuTene 3apsana. Dddext Xomia B MeTajIaX v MOJIyIMPOBOIHUKAX.

CocraB aTOMHOTO si1pa. XapaKTepUCTUKU aTOMHOTO SApa: 3apsil, Macca, SJHEPTUsl CBA3U
HYKJIOHOB.

PagnoaktuBHOCTE. BUIIBI M 3aKOHBI PaJMOAKTUBHOTO W3JIYyYEHHUS. SJIEpHBIE pEaKIUH.
Henenue siaep. Cunres suep.

JlerexTrpoBaHue AEPHBIX U3IIyuYeHUH. [IOHATHE O JO3UMETPUHU U 3aILUTE.
CnuH 1 MarHUTHBIA MOMEHT siipa. CBOMCTBA U OOMEHHBIN XapaKTep SACPHBIX CHUIIL.

EcrecTBeHHass M MCKYCCTBEHHas pPaJUOAKTUBHOCTh. VICTOYHHMKH paguOaKTUBHBIX
U3JIy4YeHUu. Paanon30oTonHbIi aHaN3.
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114. 3aKoHbl COXpaHEHUS] B SIAEPHBIX PEAKUMSAX. DKCIEPUMEHTAIBHBIE METOJbI SIACPHOMN
Gu3uKy.

115. CDYHI[aMCHTaJIBHLIG BBaHMOHCﬁCTBHH N OCHOBHBIC KJIACChl 3JICMCHTAPHBIX YdCTHII.
Yactuuel u AHTHUYaCTUIIbI. JIenToHbI U AJIPOHEI. KBapKI/I.

116. Dnekrpocnaboe B3aumojeiictBue. CraHmapTHass MOJENb 3JIEMEHTAPHBIX YaCTHII.
[Tpobnema oObenuHeHNs QyHIAMEHTATBHBIX B3aMMOICHCTBHM.

117. OcoO0eHHOCTH KJIACCUYECKOM, HEKJIACCUYECKOW W IOCTHEKJIACCHYECKONW (DHU3UKH.
MeTomonorus COBpeMEHHBIX HAyYHO-HCCIICIOBATENHCKUX MPOTPAMM B 00J1aCTH (DHU3HKHU.

118. OcHOBHBIE TOCTHXKEHUS U IpoOsieMbl cyObsiepHON (u3uku. IlonbiTku oObennHeHUs
byHIaMEHTAIBHBIX B3aMMOJCHCTBUM U co3aaHusi «reopun Bcero» (Theory of
Everything).

119. CoBpeMeHHBIE KOCMOJIOTUYECKHE TpeAcTaBieHusd. JIOCTIKEHHUS HaOII0aTeIbHON
actpoHoMuu. TeopeTnyeckne KOCMOJIOTHYECKUE MOIENN. AHTPOITHBIN PHUHIIMII.

120. PeBonOLIMOHHBIE M3MEHEHUSI B TEXHUKE U TEXHOJOIMSAX KaK CJEICTBUE HAy4YHBIX
JIOCTHXKEeHU B obOnactu ¢usuku. Pdusnueckas KapTUHa MHpa Kak Quiocodcekas
kareropus. [lapagurma HeroToHa 1 3BOIIOLIMOHHAS NTapagurma.

Ilpakmuueckue 3a0anus 011 nPo6edeHUs IK3AMEHA:

3adaua 1. PaccTosHue Mexay IByMs cTaHmusmu merpornonuteHa [ = 1,5 kM. Ilepyro
MOJIOBUHY ATOT'0 PACCTOSIHUS MOE3]] MPOXOAUT PABHOYCKOPEHHO, BTOPYIO — PaBHO3AMEIJICHHO
C TEM e M0 MOJYJII0 yCKOpeHHeM. MakcuManbHas CKopocTh moe3na v = 50 kM /4. Haiitu
YCKOpEHHUE a U BpeMs t NBIDKEHUS T0€3/1a MEXKITy CTAHIIUSIMHU.

3aoaua 2. Teno OpoieHO CO CKOpOCThO vV, = 14,7 M/c moxm yrmom o = 30° k
ropu3oHTy. Haiftu HopManbHOE @, ¥ TaHTEHIIMAIBHOE (. YCKOPECHHS Teja uepe3 Bpems t =
1,25 ¢ mocine Hayana IBUKEHUA.

3adaua 3. K Hutn noasemieHa rups. Eciu MogHUMATh TUPIO C YCKOPEHHEM d; = 2 M/c?,
TO cuja HaTsHKeHUs HUTU T; OyZeT BIBOE MEHbIIE TOM CHIIbl HATSKEHUS T,, MPU KOTOPOU
HUTh paspbiBaeTcs. C KakUM YCKOPEHHEM d, HaJA0 MOAHUMATh THUPIO, YTOObl HUTH
pazopBayiach?

3adaua 4. Teno CKOJIB3UT N0 HAKJIOHHOW TJIOCKOCTH, COCTABIISIONIEH ¢ TOPU30HTOM YTOJI
a = 45°. Ilpoiias nytb s = 36,4 cMm, Telno mpuodperaer ckopocth v = 2 M/c. Haiitu

KO3 GULIMEHT TpeHUs1 k Teja O TIOCKOCTb.

3adaua 5. Baron maccoii m = 20 T, 1BUrasich paBHO3aMEJIEHHO C Ha4aJIbHOW CKOPOCTHIO
Vo = 54 KM/4 , mnon jenctBueM cuibl Tpenus Fr, = 6 KH uepe3 HexkoTopoe BpeMms
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octanaBnuBaeTcsi. Halitu paboTy A cui TpeHus U pacCTOSTHUE S, KOTOPOE BaroH MpouaeT o
OCTAHOBKH.

3aoaua 6. 3 pyxbs Maccoii m,; = 5 KI' BBUIETACT MyJIsi MacCOl M, = 5T €O CKOPOCTHIO
v, = 600 M/c. HaiiTi cCKOpOCTh V; OTAQYM PYXKbS.

3aoaua 7. Kakoil mpogobKUTEIBHOCTH T JAOJIKHBI ObLITH OBl OBITH CYTKH Ha 3emile, YTOOBI
TeJia Ha YKBATOPE HE UMEIN Beca?

3adaua 8. CtanpHOUW KaHAT, MOTYIIMW BBIAEPXKATh BEC HEMOABMKHON KaOWHBI IH]Ta,
umeeT nuametp 9 Mm. Kakoil auamerp NOJDKEH MMETh KaHAT, eclid KaOMHa JU(Ta MOXKET
UMETh yCKOpeHue 10 8g°?

3adaua 9. MaxoBUK, MOMEHT MHEPLMH KOTOPOro /| = 63,6 KI - M2, BpaIaeTcs ¢ yrioBoi
cKopocThio W = 31,4 pajg/c. HaliTu MOMEHT cuil TOpMOXKeHUs: M, o 1eMCTBUEM KOTOPOTO
MAaxOBHUK OCTaHaBIMBAaeTCA uepe3 Bpems t = 20 ¢. MaxoBHK CUATATh OAHOPOJIHBIM JUCKOM.

3aoaua 10. Haiitu maccy m BO3/ayxa, 3alOJHSIONIETO ayAUTOPUIO BBHICOTOM h = 5M
momansio noiaa S = 200 m2. Jlasnenue Bozayxa p = 100 klla, TeMnepaTypa NoMeIeHuUs
t = 17 °C. Momsiprast macca Bo3ayxa | = 0,029 kr/MoJib.

3aoaua 11. B cocyae oobemoM V = 2 1 HaxoasTcsa Macca my; = 6 T' YIJICKUCIIOTO ra3a
(CO,) u macca m, 3akucu a3zora (N,0) npu temneparype t = 127 °C. Haiitu gaBnenue p
CMECH B COCY/IE.

3adaua 12. B 3akpbiToM cocyae oobemMoMm V = 10 g1 HaxonuTcs BO3AYX MpPH JaBICHUU
p = 0,1 MIla. Kakoe koimM4ecTBO TEIUIOTHl () HAI0 COOOIIUTH BO3AYXY, YTOOBI MOBBICUTH
JaBJICHHUE B COCyJie B 5 paz?

3aoaua 13. Ha xakoii BeicOTe h naBieHue Bo3ayxa cocTaBisieT 75 % oT maBieHus Ha
ypoBHE Mops? TemnepaTypy BO3ayXa CUUTaTh NOCTOSIHHOM U paBHo# t = 0 °C.

3aoaua 14. UneanbHas TeruioBas malimHa, padoraromias no nukiay KapHo, coBepiaer 3a
oauH 1Wka pabory A = 2,94 k/bk U oTAaeT 3a OAMH IUKJI XOJOAWJIBHUKY KOJIHMYECTBO
ternoTel @, = 13,4 x/[>. Haittu KIIJI n nukna.

3aoaua 15. Kakas yacth TEIUIOTHI mapooOpa3zoBaHus BoAbl mpu Temieparype t = 100 °C
UJIET Ha YBEJIMYECHUE BHYTPEHHEN YHEPTUHN CUCTEMBI?

3aoaua 16. Haiitu xo3ddurnment nuddy3uu D u BSI3KOCTH 1 BO3AyXa MPHU JaBICHUU
p = 101,3 klla u remneparype t = 10 °C. lnameTp Monexys Bo3ayxa o = 0,3 HM.
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3aoaua 17. KakuM J0JDKEH OBITh MpeAeNbHbIA AuamMeTp d CTadbHOTO TpOoca, YTOObI OH
BbIAEpKan Harpy3ky F = 9,8 kH?

3aoaua 18. HalTu HaNpsHKeHHOCTh E  3JeKTpUueckoro mojis B TOYKe, JIeKalen
IIOCepeIMHE MEXAY TOYEYHbIMHU 3apsnamMu q; = — 8 HKun m g, = — 6 HKi. Paccrosaue
Mexnay 3apsaaamu 7 = 10 cm; € = 1.

3aoaua 19. JIBa mapuka 0JMHAKOBBIX pajilyca U MacChl IOJIBELIEHBI HA HUTSIX OAMHAKOBON
JUIMHBI TaK, YTO X MMOBEPXHOCTHU conpukacaroTcs. [locne cooOuienus mapukam 3apsiaa qo =
0,4 MKKJ1 OHM OTTOJIKHYJIMCH IpYyT OT ApyTa ¥ pa3ounummch Ha yros a = 60°. Hantu maccy m
Ka)K10r0 IIapuKa, €CJIM PACCTOSTHUE OT LIEHTpa IIapuKa 10 Touku nojaseca [ = 20 cm.

3aoaua 20. Jlpa mapuka c 3apsgamu q; = 6,66 HKi u q, = 13,33 HKn HaxoasTcs Ha
paccrosaun 1; = 40 cM. Kakyio paboty A Hauo cOBEpIIUThb, YTOOBI CONM3UTH UX JO
pacctosHus 1, = 25 cm?

3adaua 21. Haittu compoTuBieHue R xeie3HOro crepxHs auamerpoM d = [ cM, ecnu
Macca cTepkHs m = 1 Kr.

3adaua 22. Dnement, umeroumii 3JIC € = 1,1 B u BHyTpeHHee CONPOTUBIECHUE T =
1 OM, 3aMKHYT Ha BHemHee conpotuBieHne R = 9 OMm. Haiitu Tox [ B 1enu, najaeHue
notreHuuana U BO BHEWIHEH LieNU M NajeHue noreHuuana U, BHyTpu 3nemeHTa. C Kakum
KIIJ] n pabotaer snemeHT?

3aoaua 23. JIBe sNEKTpUUYECKHUE JAMIIOYKU C conpoTuBieHussMu R; = 3600M u R, =
240 OM BKIIOYEHBI B CeTh MapauiebHO. Kakas W3 JaMIodek MmoTpedssier OOJBIITYIo
MOIIHOCTH? Bo ckomibko pasz?

3aoaua 24. Tox I = 20 A, npoTekas IO KOJbIy U3 MEIHOW MPOBOJIOKH CEYCHUEM S =
1,0 MM?, co3naer B IIEHTPE KOJIbIIAa HAMPSHKEHHOCTh MarHuTHOro nosist H = 178 A/m. Kakas
pa3HOCTh MOTeHIMANOB U MpUIIoKeHa K KOHIIAM MPOBOJIOKH, 00pa3yoIIei KOJIbII0?

3aoaua 25. 3apsikeHHash 4acTUIA JIBJKETCS B MAarHUTHOM II0JI€ MO OKPY>KHOCTH CO
ckopocTeio ¥ = 10° M/c. Unaykuus marautHOro nons B = 0,3 Ta1. Pamuyc OKpy:XHOCTH
R = 4 cM. Haiitu 3apsii ¢ 4acTulibl, €CJIM U3BECTHO, UTO €€ d3Heprust W = 12 k3B.

3adaua 26. VImeetcs COJNIEHOU C JKETE3HBIM CepACUYHUKOM anuHou [ = 50 cM, miomaasio

nornepeyHoro ceuenust S = 10 cM? u unciaoMm ButkoB N = 1000. Haiitu WHIYKTUBHOCTH L
9TOTr0 COJICHOM/Ia, €CJIM IT0 0OMOTKE cojeHouaa TedeT Tok I = 0,1 A.
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3aoaua 27. Karynika umeeT HHAYKTUBHOCTh L = 0,2 I'H u conpotuBienue R = 1,64 Owm.
Bo ckonbko pa3 ymeHbIIMTCA TOK B KaTyuike uepe3 Bpems t = 0,05 ¢ mocine toro, kak 9/1C
BBIKJIFOYEHA U KaTYIIIKa 3aMKHYTa HAKOPOTKO?

3aoaua 28. Touka coBepiaeT rapMmoHudeckoe kosiedbanue. Ilepuon xonebanuit T = 2 c,
ammuiutyna A = 50 MM, HauvanbHas ¢asa ¢ = 0. Haiitu ckopocTh vV TOYKM B MOMEHT
BPEMEHH, KOI'/1a CMEIIEHNUE TOYKHU OT MOJIOKEHUS paBHOBECHS X = 25 MM.

3aoaua 29. AMninTyna TapMOHUYECKUX KojeOaHWil martepuanbHOM Touku A = 2 cMm,
nosiHasi sHeprusi konebanud W = 0,3 mx/pk. [Ipm kKakoM CMeEIIEHMH X OT IOJIOKEHUS
paBHOBECHS Ha KOJICOIONIYIOCS TOUKY AeicTByeT cuia F = 22,5 mkH?

3aoaua 30. KonebaTtenbHbIli KOHTYP COCTOUT U3 KOHAEHcaTtopa eMKocThio C = 405 HO,
KATyIIKU ¢ MHAYKTUBHOCTBIO L = 10 MI'H u compotuBnenus R = 2 OM. Bo ckonbko pa3s
YMEHBILIUTCS Pa3HOCTh IOTEHIMAIOB Ha OOKIaJKaX KOHAEHcATopa 3a OJUH IEepHUOJ
KoJIeOaHmit?

3aoaua 31. Omnpenenuth, HACKOJIBKO IIJIOCKOMApasUieNibHAsl CTEKJISSHHAS TUIaCTUHKA
tonmuHbl d = 10 cM cMmemaeT B CTOPOHY JIyd CBETA, a0l Ha Hee TTo yraoMm ¢ = 70°.
[Tokazarens nmpenomienus crekina n = 1,5.

3a0aua 32. Haiitu ¢dokycHOe paccTosiHuEe f  JBOSKOBBIMYKJIOM TOHKOM JIMH3BI,
OrpaHUYEHHOU C(epuyEeCKUMH MOBEPXHOCTAMH C paauycamu R; = 25 MM u R, = 40 Mm;
[OKa3aTelb MPEJIOMIICHUS CTEKIa JUH3bl n = 1,5.

3aoaua 33. PaccTosinue oT 1laMnouku 710 skpaHa L = 50 cM. JIuH3a, moMeneHHas MexmIy
HUMH, JTa€T YeTKOe M300paKeHWE JaMIbl Ha dKpaHe MPHU JIBYX MOJIOKCHHSIX, PACCTOSHUE
Mexay KotopsiMu | = 10 cm. Haiitu hokycHOe paccTosiHiE [ JHH3BI.

3adaua 34. B onbite FOHTa OTBEPCTHS OCBEIIATUCH MOHOXPOMATHUYECKUM CBETOM (A =
600 HM). Paccrosinue mexmy otBepctusimu d = 1 MM, pacCcTosiHAE OT OTBEPCTUH JI0 dKpaHa
L = 3 M. HaliTu nonoxeHue Tpex MepBbIX CBETIIBIX MOJIOC.

3aoaua 35. Y cTaHoBKa 11 OTyyeHust KoJiell HbroToHa 0CBENIaeTCss MOHOXPOMATHUYECKUM
CBETOM, MAJAIOIIUM 10 HOPMaJIM K NOBEPXHOCTH IUIACTUHKU. Palinyc KpUBHU3HBI JIMH3bI R =
15 M. HaGmroienne BefeTcsi B OTPaXEHHOM cBeTe. PaccTosiHue Mexay MAThiM W JABaIIATh
OATBIM  CBEeTNIbIMKH  KosbllamMu  Hptorona [ =9 wvm. Haittu jgmwHY BONHBI A
MOHOXPOMAaTHUYECKOTO CBETA.

3aoaua 36. Haiitu HauOONBIIMN TOPSIIOK K CIIEKTpa JJIA KEeNTOW NuHUW Hatpus (A =
589 HM), ecniu mocTosiHHAS TU(PAKIUOHHON peleTKu d = 2 MKM.
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3aoaua 37. Haiitu Temniepatypy T mnedu, €Cu U3BECTHO, YTO M3IIYUYEHUE U3 OTBEPCTHUS B
Heilt womaapio S = 6,1 cM? umeer Momuocth N = 34,6 BT. W3nydenne cautaTh OJU3KUM K
U3JIYYEHHIO a0COJIFOTHO YEPHOTO TeJa.

3adaua 38. JInHa BOMHBI CBETa, COOTBETCTBYIOIIAs KpacHOU rpanuie ¢porodddexra, A
HEKOTOpOro Meramia A, = 275 HM. Haiitu paboty Beixoma A »3JIeKTpoHAa W3 MeETala,
MaKCUMAaJIbHYIO CKOPOCTb Vpax DJIEKTPOHOB, BBIPHIBAEMBIX U3 METAJlJIa CBETOM C JIJIMHOM
BOJIHBI A = 180 HM, U MaKCUMaJIbHYIO0 KUHETUYECKYIO SHEPTHUIO Wi, 44 DIIEKTPOHOB.

3aoaua 39. HaliTu MOCTOSTHHYIO pacmajga A pajoHa, €ClIu W3BECTHO, YTO YHCIO aTOMOB
pagoHa ymeHbinaercs 3a Bpems t = 1 cyt Ha 18,2 %.

3adaua 40. Haiitu sHepruto Q, BeliensIoNLytocs npu peakuuu 3Be + 2H — 2B + In.

7.4 MeToau4ecKue MaTepUaJibl, ONpeaeaoIue Npoueaypbl OeHUBAHUS 3HAHUIA,
YMEHMH, HABBIKOB, XapaKTePU3YIOLIIHUX ITANBI (OPMUPOBAHUA KOMIIETCHIIMH

KoHTpoab OCBOEHUSI AUCUMIUIMHBI U OILICHKA 3HAHUWA OOyYaroluXcsi Ha 3ayere |
AK3aMEHE IPOU3ZBOAUTCS B COOTBETCTBUM C [los0)keHMEM O ITPOBENEHUN TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH W TMPOMEXKYTOYHOW aTTeCTallMk OOYydYaIMXCS 10 00pa30BaTEIbHBIM
MporpamMMam BBICIIETO 00pa30BaHU.

TecToBbIE 3a1aHUA

Kpumepuu oyenku 3nanuil 00yuaroumuxcsa npu npoeeodeHuu mecmuposanusi:

OlLieHKa «OmauYHO» BBICTABIISIETCS MPU YCIOBUM IPABUIILHOTO OTBETA 00YYarOIIErocs
He MeHee yeM 85 % TeCcTOBBIX 3a/JaHUul.

OlLleHKa «X0pouto» BBICTABIISETCS MPU YCIOBUM MPABUIILHOTO OTBETA 00YYarOIIErocs
He MeHee ueM 70 % TecTOBBIX 3a/JaHU.

OneHka «ydosiemeopumesibHo) BHICTABIACTCS TMPU YCIOBUU TMPABUIBLHOTO OTBETa
obyuaromierocst He MeHee 51 % TeCTOBBIX 3aJaHUM.

OlieHKa «Hey006/1emeopume/ibHo» BbICTABIIACTCA MIPU YCIOBUHU MPABUIIBHOTO OTBETA
obyuaromierocs MmeHee yeM Ha 50 % TECTOBBIX 3aJaHUM.

3auer

Kpumepuu ouenku na 3aueme c oueHkoil

OLICHKU «3aumeHo» WU «He 3a4meHO0» BBICTABISIOTCA 1O IUCHHUIUIMHAM, (OpMOM
3aKTFOYUTEIIFHOTO KOHTPOJIS KOTOPBIX SBJIseTCA 3a4ueT. [Ipr 3TOM OlleHKa «3aumeno» 10JKHA
COOTBETCTBOBATh MapaMmeTpaM JIFOOOW M3 TMOJOKHUTEIBHBIX OIEHOK («OTIUIHO», «XOPOIIIOY,
«YIOBJIETBOPUTEIHHOY), & «He 3aumeH0» — IapaMeTpaM OIEHKH «HEYIOBICTBOPUTEIIHHOY.
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OuneHka  «omauuno»  BbICTABIsAETCS  OOydarolleMycsl, KOTOpbI  oOnajgaer
BCECTOPOHHMMHM, CHCTEMAaTU3UPOBAHHBIMU U TIIyOOKHMMH 3HAHUSMU MaTepuaia MporpamMMbl
OUCHMIUTMHBI, yMEET CBOOOJHO BBINOJHATh 3aJaHUs], MPEIyCMOTPEHHBIE MPOTrpaMMoin
JUCUUIUIMHBI, YCBOMJI OCHOBHYKO M O3HAaKOMWJICA C JONOJHUTEIBHOW JIMTEPaTypoOH,
PEKOMEHJIOBAaHHOW MporpaMMmon aucuuiuinHbel. Kak npaBwio, OIEHKa «OTJIIMYHO»
BBICTABIIACTCS 00YYarOIeMyCsl YCBOUBIIIEMY B3aMOCBSI3b OCHOBHBIX MOJOXEHUN U MOHITUN
JUCLMIUTMHBI B UX 3HAUYCHUU JIsI TPUOOpETaeMOii CIeIMaIbHOCTH, IPOSIBUBLIIEMY TBOPUECKHE
CIIOCOOHOCTH B TOHUMaHUU, U3JI0KEHUH U UCTIOJIb30BaHUM YU4€OHOTO MaTepuaa, MpaBUibHO
00OCHOBBIBAIOIIEMY MPUHSITHIC PEIICHMS, BIAJCIONIEMY Pa3HOCTOPOHHUMHU HaBBIKAMHU U
MIpUEMaMU BBITIOJIHEHHUSI PAKTHYECKUX PadoT.

OueHka «xopouio» BBICTABISIETCS OOy4YaloOMIEMYCsl, MOKa3aBIIEMY IIOJHOE 3HaHUE
Marepuaia IporpaMmbl IUCHUILIMHBI, YCIIEIIHO BBITOJHSIONIEMY IPEyCMOTPEHHbIE y4eOHON
MporpaMMoil 3aJlaHus, YCBOMBIIEMY MaTepHall OCHOBHOM JUTEpaTyphl, peKOMEHI0OBAaHHON
y4yeOHOM mporpammoil. Kak mnpaBuiio, OLlEHKa «XOpPOILIO» BBICTABIAETCS O0ydYarolIeMycs,
MOKa3aBIIEMy CHCTEMAaTHU3UPOBAHHBIM XapakTep 3HAHUN MO JIUCUUIUIMHE, CIOCOOHOMY K
CaMOCTOSTEIILHOMY TTOTIOJTHEHUIO 3HAHUM B XOJI€ JaibHel el yueOHoi u mpodeccuoHaabHOMU
NEATENBHOCTH, IPABUJIBHO IPUMEHSIOMEMY TEOPETUYECKHE IIOJOKEHHUSI NPHU PELICHUU
MPAKTUUYECKUX BOIPOCOB U 3a/ay, BIAJACIOIIEMY HEOOXOJUMBIMH HaBbIKAMH U IMpHEMaMU
BBITIOJTHEHUSI PAKTUYECKUX PaloT.

OneHka «yo0oeiemeopumenbHo» BBHICTABIACTCS OOyYaroNIeMycCs, KOTOPBIM TOKa3al
3HAaHME OCHOBHOIO MaTepuaja MporpaMMbl JHUCUUILUIMHBI B 00bEME, JOCTaTOYHOM U
HEOOXOAMMOM i JajbHEede yudeObl W mpeacrosuieil padoThl MO CHELHATIBHOCTH,
CIPABUJICS C BBIIIOJIHEHUEM 3aJJaHUM, TPEAYCMOTPEHHBIX TPOTrPaMMON AUCLUILIUHBI, 3HAKOM
C OCHOBHOU JIUTEPATYPOU, PEKOMEHJ0BAHHON yueOHOU mporpammoii. Kak mpaBuiio, oleHka
«YJOBJIETBOPUTEIBHO» BBICTABIIAECTCS OOyYarOUIEMyCsl, JOMYCTUBLIEMY MOTPEIIHOCTA B
OTBETax Ha 3a4eTe WM BBINOJHEHUU 33JaHUi, HO o0JagaronieMy He0OXO0AUMbIMUA 3HAHUSMU
M0/ PyKOBOACTBOM NPENOJaBaTessl JUisl YCTPAHEHUs 3THUX MOTPEIIHOCTEN, HapyIIaoIEeMy
MOCJIEI0BATENbHOCTh B M3JIOKEHUU y4eOHOr0 MaTepHualia M UCHBITHIBAIOLIEMY 3aTpyIHEHUS
IPY BBIIIOJHEHUH MTPAKTUYECKUX PaOOT.

OueHka «HeyoosnemeopumenbHo» BBICTABIAECTCA 00y4alOUIeMycCs, HE 3HAIOIIEMY
OCHOBHOM YacCTW MaTepuayia IpOrpaMMbl AMCLUIUIMHBI, JAOIYCKAIOIIEMY NPUHLUIINAAIBHBIC
OLIMOKY B BBINOJHEHUH NPETYyCMOTPEHHBIX YYEOHOH MpOrpaMMol 3a/aHuii, HEYBEPEHHO C
OOJIBIIMMU 3aTPYJHEHUSMH BBIIIOJIHAIOIIEMY IPAKTUYECKUE PAOOTHI.

JK3aMeH

Kpumepuu oyenuganusn 3x3amena:

OrneHKka «omMauYHO» BBICTABISICTCS O0YYaOIMIEMYyCs, TTOKa3aBIIEMY BCECTOPOHHHUE,
CUCTEMATHU3UPOBAHHbIE, TTyOOKHWE 3HAHWS BOMPOCOB DK3aMEHAIIMOHHOTO OWJIeTa U yMEHHUE
YBEPEHHO TPHUMEHATh WX HA TPAKTUKE MPU PENICHUU KOHKPETHBIX 3a7a4, CBOOOJHOE U
MpaBUIILHOE 0OOCHOBAHME MPUHATHIX PEIICHUM.
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OueHka «xopouio» BHICTABISETCS 00yYarolEeMycs, €CJIM OH TBEPAO 3HAET MaTepHall,
rPaMOTHO U MO CYIIECTBY M3J1araeT €ro, yMeeT MPUMEHATH MTOJTYy4YEHHBIC 3HAHHS HA MPAKTHKE,
HO JIONYCKAE€T B OTBETE WJIM B PEIICHUU 3aJ1a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOXKET
YCTPAHUTh C MOMOIIIBIO IOTIOJHUTEIBHBIX BOIPOCOB MPENOAABATENS.

OueHka «yooeiemeopumenbHo» BBICTABIACTCA O0y4aloUleMycs, IOKa3aBIIEeMY
dbparMeHTapHbIN, pa3pO3HEHHBINM  XapakTep 3HAHWN, HEJIOCTATOYHO  MPABUIILHBIC
GbopMyTUPOBKK 0a30BBIX TIOHSTHM, HAPYIICHUS JOTHYECKON TOCIIEOBATEIHHOCTH B
M3JI0)KEHWHW MPOTPAaMMHOI0 Marepuaia, HO MPU 3TOM OH BJIAJIEET OCHOBHBIMHU IMOHSTHUSIMU
BBIHOCHMBIX Ha 3K3aMeH, HEOOXOAUMBIMU Ui JaJbHEUIIero 00y4eHUsI U MOXKET MIPUMEHSITh
MOJTYYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHOM CUTYaIIUH.

OueHka «neyooe1emeopumenbHo» BbICTABISETCS 00y4daroIeMycsl, KOTOPbI HE 3HAeT
00JIbIIIeH YaCTH OCHOBHOT'O COJICP>KaHUS BBIHOCUMBIX Ha 9K3aMEH BOIIPOCOB TEM JUCIUILIIUHBI,
JOMyCKaeT rpyObie omKuOKY B (POPMYTUPOBKAX OCHOBHBIX MOHSATUN U HE YMEET UCTIOIL30BaTh
MOJTyYEHHbIC 3HAHUS MIPU PEIICHUN TUIMOBBIX MPAKTUYECKUX 3a/1a4.

8 IlepeyeHb OCHOBHOI M IONOJTHUTEIbLHON YUeOHOM JIUTEPATYPbI, HCOOXOAUMOM ISt
OCBOCHMS JUCHHUILIUHBI

8.1 OcHoBHas yueOHasi JuTEpaTypa

KoauyectBo
Ne Hcnoan3yeres npu
HaunmeHoBanue Kype |3x3emmisipoB
n/n H3Y4YeHHH pa3/iesioB
B OuOJIHOTEKE
1 |30, .M. ®usuka. Arpomexannka (ObC «ibooks.ru») / 1.M. Mexannka 1 DNEKTPOHHBIN
310, C.B. Buxynos, 1.B. Tuxonkun. — HoBocubupck: H'AY, pecypc

2011.—-231 c. — Pexxum moctyma:
https://ibooks.ru/reading.php?productid=28255 01.09.2021,
TpeOyeTCsl aBTOpH3aITHsL.

2 |Hukepos, B.A. ®uzuka. CoBpemennsiit kypc (OBC «ibooks.ru») / | Bce pazoenvt 1,2 DNEKTPOHHBIN
B.A. Hukepos. — M.: [lamkoB u K, 2012. — 452 c. — Pexxum pecypce
nocrymna https://ibooks.ru/reading. php?productid=342630
01.09.2021, TpeOyeTcst aBTOpU3AITHSL.

8.2 /lonosiHuTEILHAS yUeOHAasl JIUTepaTypa

KoanyecrBo
Ne Hcnoab3yercs npu
HaunmeHoBanue Kype |3x3emmisipos
n/n H3y4YeHHMH pa3jeioB
B Om0JIMOTEKE
1 |Bonbkenmreiin, B.C. CoopHuk 3amau no obmemy Kypey ¢usuku / | Bee pazdenvi 1,2 78
B.C. Bonbkenmreiin; nox. pea. 1.B. CasenbeBa. — M.: Hayka,
1990. — 400 c.
2 | Cagenbes, B.1. Kypc obuieli puzuku. Tom 2. DIeKTpu4ecTBO U | DIEKTPHUUYECTBO U 1 20
marHerusMm / M.B. CasenbeB. — M.: Hayka, 1988. — 496 c. MAarHeTU3M
3 |Casenbes, B.1. Kypc ¢uzuku. Tom 1. Mexanuka. Monekynsapras | Mexanuka 1 20
¢usuka / .B. CaBenbes. — M.: Hayka, 1989. — 352 c. TepMoaMHAMHUKA 1
MOJIEKYJIsipHast (PU3UKa
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KosmuectBo

Ne Hcnoan3yerces npu
HaunmenoBanue Kype |3x3emmiasipoB

n/n HU3y4YeHHH Pa3/ieioB
B OulauoTEKE

4 |Casenbes, B.1. Kypc ¢uzuku. Tom 3. KBaHToBas onruka. KBanroBas pusuka 2 55
ATtomHas puznka. Pusznka TBeproro Tena. Pusrka aTOMHOTO Snepuas dusnka
snpa u aneMenTapHbix yacTun / M.B. Casenbe. — M.: Hayka,

1988. —304 c.

5 |Cagenbes, B.I1. CoopHEK BOIIPOCOB 1 337a4 10 o01ieit pusuke / | Bece pasoenvi 1,2 81
N.B. CaBenbeB. — M.: Hayka, 1988. — 288 c.

6 | Tpodumosa, T.U. Kparkuii kypc ¢msuxu / T.1. Tpodpumona. — Bce pazoenvi 1,2 50
M.: Beicmias mikoga, 2000. — 352 c.

7 | Duszuka: METOOAUYECKHE YKa3aHUsI K KOHTPOJbHBIM 3alaHUSIM C DNEKTPUUYECTBO U 1 DNEKTPOHHBIN
pemIeHIAMH 33434 110 KypCy «DIEKTPUIECTBO U MarHETHU3M / MarHeTH3M pecypc
coct. B.B. OBuapos. — SIpocnais: ®T'BOY BO Spocnasckas
I'CXA, 2016. — 52 c. — Pexum goctyma:
http://192.168.2.44/buki_web/bk cat find.php 01.09.2021,

TpeOyeTcsl aBTOpU3aLHSL.

Joctyn o0y4aromuxcs K aIeKTpoHHBIM pecypcam (OP) 6ubmmoreku ®I'BOY BO fApocnasckas 'CXA
OCYIIECTBIISIETCS TOCPEACTBOM AJICKTPOHHONW MH(GOPMAIIMOHHON 00pa30BaTEIHbHOM CPElbl aKaIEeMUH U caiTa
no noruny u napo:iro (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIN-KATAIOT).

9 IlepeyeHb pecypcoB HHPOPMAIUOHHO-TEJICEKOMMYHHUKAIIMOHHOM ceTH UHTepHeT

9.1 IlepeyeHb 3J1€eKTPOHHO-0UOJIMOTEYHBIX CHCTEM

Ne

w/n HaumMeHoBaHHne TemaTuka Pesxxum mocryna
DIEKTPOHHO-OMOINOTEYHAS CUCTEMA

1. P YHuBepcanbHas https://e.lanbook.com/
A31aTeNbCTBa «JIauby
DIEKTPOHHO-OMOINOTEYHAS CUCTEMA

2. P YHuuBepcanbHas http://rucont.ru/
«PyKOHT»
DIIeKTPOHHO-0MOIMOTEYHAsT CUCTEMA )

3. | PP YHuBepcaibHas http://ibooks.ru/
«iBooks.ru»
DIIEKTPOHHO-0MOIMOTEYHAS] CUCTEMA

4. 1P Crnenanu3upoBaHHas http://ebs.rgazu.ru/
«AgriLiby»
Hayunas snekTponHas 6ubnrorexa .

5. YHuBepcaibHa http://elibrary.ru/
eLIBRARY.RU HHBepeanbai P Y

9.2 [lepeyeHb peKOMeHIyeMbIX HHTEPHET-CAWTOB MO IMCUMILINHE

1. MunuctepcTBo 00pa3oBaHus U Hayku Poccuiickoit @enepanuu [DaeKTpOHHBIN pecypc]. —
Pexxum noctyma: https://minobrnauki.gov.ru/, cBo6omHEIN. — 3ari. ¢ 9kpanHa. — 3. pyc.

2. ®enepanbnbiii opTan «Poccuiickoe oOpazoBaHue» [DneKTpoHHBIA pecypc]. — Pexum
nocryna: http://www.edu.ru, cBo0oaHbIN. — 3ariL. ¢ 3KpaHa. — f3. pyc.

3. Undopmammonnas cucrema «EanHoe okHO noctynma kK oOpa3oBaTelIbHBIM pPecypcam»
[DnexTpoHHbIi pecypc]. — Pexxum nmoctyma: http://window.edu.ru, cBoGOaHBIA. — 3ari. ¢
3KpaHa. — 3. pyc.
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4. @enepanbHbli TEHTP HHGOPMAIIMOHHO-00PA30BATENbHBIX PECYpPCOB [DIEKTPOHHBIN
pecypce]. — Pexxum noctyma: http://fcior.edu.ru, cBoboansiid. — 3ari. ¢ ’3xpana. — f3. pyc.

5. MUHHCTEPCTBO celbCKOro xo3siicTBa P® [DnekTpoHHbld pecypc]. — Pexxum pocrymna:
http://mcx.ru/, cBoGoaHBINA. — 3ari. ¢ 3KpaHa. — 3. pyc.

6. Hayunas snextponnas Oubnuoteka eLIBRARY.RU [Dnextponnsiii pecypc]. — Pexum
nocryma: http://elibrary.ru/, cBo6oaubIN. — 3ari. ¢ 3kpanHa. — 3. pyc.

7. CenbCKOXO3SHUCTBEHHAs! AJEKTpOHHas OMOMMOTEeKa 3HAHWUU [DIEKTPOHHBIN pecypc]. —
Pexxum nocryma: http://www.cnshb.ru/akdil/, cBo6oanbIif. — 3ari. ¢ 3kpaHa. — f3. pyc.

8. LlenTpanbHas HaydHas CeJIbCKOXO3slCTBeHHass OubiuoTeka Poccenbxo3akaaemMuu
[OnexTpoHHBIN pecypc]. — Pexxum pocryma: http:/ www.cnshb.ru/, cBoGoanbIil. — 3ari. ¢
sKpaHa. — 3. pyc.

9. MHudopmarmonHo-cnpaBouHbli  moptayn. IIpoekt Poccuiickoil rocynapcTBeHHOM
OMOJIMOTEKU IS MOJIOJACKH [DJIEKTpOHHBIM pecypc]. — Pexkum pocryma: www.library.ru,
CBOOOIHBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.

10. UudopmarmornHo-obpazoBarenbHbiii optan «Bces dusuka» [DnexkTpoHHBIN pecypc]. —
Pexxum noctyma: https://fizika.asvu.ru/, cBo60HBIN. — 3ari. ¢ skpaHa. — 3. pyc.

10 MeToanueckune YKazanud 1Jisd oﬁyqaloumxca 0 OCBOCHHMIO M CIIUIIJIMHBI

Bua yueOHbBIX 3aHATHI Opranu3zaunms 1esiTeJIbHOCTH 00yYAI0Ierocs
Hanucanune koHCmekTa JEKUMN: KpPaTKo, CXEMaTHYHO, IOCIIE0BATEIbHO
(UKCUPOBATH OCHOBHBIE TTOJIOKEHUS, BEIBOIBI, (HOPMYIHUPOBKH, 0000IIEHUS;
OoMeuyaTh Ba)KHbIE€ MBICTH, BBIIETATh KIIOUEBbIE CJIOBAa, TEPMHUHBL.
Jlexius 0O0603Ha4YUTh BOIIPOCHI, TEPMUHBI, MaTepHall, KOTOPBII BBI3BIBAET TPYAHOCTH,
MIOMETHUTh U TONBITATHCA HAWTH OTBET B pEKOMEHIyeMOM Jnuteparype. Eciu
CaMOCTOSITENIFHO HE YyJaeTcsa pa3o0parbcsi B MaTepuaie, HEO0OXOIMMO
chopMyIHpOBaTh BOIIPOC U 337aTh MPENOIABATENI0 HA KOHCYJIbTAIUH.
Pabora mo anropuTmam, mpeiCTaBICHHBIM B METOAWYECKHX YKa3aHHSX IO
BBITIOJIHCHHUIO JTA0OPaTOpPHBIX pPabOT. AHanM3 BBINIOJHEHHOW pPaboTHI,
(dopMyIHpOBKa BBIBOJIOB IO UTOTaM BBIOJHEHHON pabOTHl HA OCHOBAHUU
Marepuajia, IMOYEPIHYTOTO U3 KOHCIEKTOB JICKIM, OCHOBHOM W
JOTIOJIHUTEILHOM IuTeparypsl, pecypcos cetu MHTepHer. [lonck oTBeTOB Ha
KOHTPOJIbHBIE BOMIPOCHI.

Paborta ¢ KoHCTIEKTaMu JIEKIHi{, OCHOBHOM U JIOTIOJIHUTEIILHON TUTEpaTypoil,
pecypcamu cetu MuTtepHet. Ilostamupiii pa3dop pacdyera HETPUBHATBHBIX
$u3nUecKuX 3a1au.

JlabopatopHas pabota

IToaroroBka K 3auety u
DK3aMEHY

11 Ilepevyenb nHGOPMAIITHOHHBIX TEXHOJIOT U, MCNIOJIb3yeMbIX IIPH OCYILECTBJIEHUM
o0pa3oBaTeIbHOIO MpoLecca Mo JUCHUIIMHE, BKJIYas epevYeHb POrPpaMMHOI0
o0ecrieyeHnss 1 MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Nudopmarmonusie TEXHOJIOTUH, WCIIOJIb3YEMBIE pu OCYIIECTBIICHUU
o0pa3oBaTeNpHOTO TIpoliecca MO AWCIUIUIMHE TO3BOJIAIOT: OOECIEYUTh B3aMMOJICHCTBHE
MEXIy YYacTHHKaMH OOpa30BaTEIbHOTO IMpoIlecca, B TOM YHCJI€ CUHXPOHHOE W (WJIN)
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ACMHXPOHHOE B3aWMOJICHCTBHE TOCPEACTBOM CeTH MHTEpHET, B T.4. C HCIOJIb30BAHUEM
AIIEKTPOHHON HMH(POPMAIIMOHHO-00pa30BaTEILHON Cpelbl aKaJeMuu; (UKCHUPOBATh XOJ
00pa30BaTENILHOTO MPOLIECCca, Pe3yIbTaTOB NMPOMEXKYTOUHON aTTecTalluy MO JUCLUIIMHE U
pe3yJIbTaTOB OCBOECHUsI 00Pa30BaTEIbHOM MPOrpaMMbl; OPraHU30BaTh Ipolecc 00pa3oBaHUs
NyTeM BHU3YyaJU3alluu H3ydaeMoil nH(OpMaluy MOCPEICTBOM HCIOJIb30BAHUS MPE3CHTALIHM,
y4eOHBIX (DUIBMOB; KOHTPOJMPOBATH PE3YJbTAaThl OOYYEHHs] HAa OCHOBE KOMIIBIOTEPHOIO
TECTUPOBAHUSI.

11.1 IlepeyeHb JUIEH3MOHHOTO U CBOOOJHO PACHPOCTPAHSIEMOI0 MPOrPaMMHOIO

oOecreueHusi y4eOHOI0 mpouecca

Ne HaumenoBanue

TemaTuka

1. |Microsoft Windows

OnepanmonHasi cucTeMa

Microsoft Office (Bkmouaer Word, Excel, PowerPoint)

[TakeT 0(UCHBIX MPUIIOKESHUN

11.2 TIlepeueHb mnpodeccHOHAIBHBIX 0a3

CIIPABOYHBIX CHCTEM

JTAHHBIX

U  UHPOPMAIMOHHBIX

Ne .
' HaumeHoBaHue TemaTtuka DJIeKTPOHHBIN agpec
http://www.consultant.ru
CrnpaBouHO-TIpaBOBas cUCTEMaA OCTYT C KOMITBIOTEPOB
l. P P YHuBepcanbHas flocty P
«Koncynprantllmocy ANEKTPOHHOTO YUTAIHLHOTO 3aJI1a
ounbmmorexu Apocnasckoit [CXA
https://www.garant.ru/
NupopmaninoHHO-TIPpaBOBOI1 OCTYM C KOMITBIOTEPOB
2. $opman P YHuBepcanbHas flocty P
noptan «l"apaHT» ANEKTPOHHOTO YUTAIBLHOTO 3aJ1a
ounbmmorexku Apocnasckoit [CXA
https://polpred.com/
JlokanbHas ceth SpociaaBckoi
baza nannbix Polpred.com O630p I'CXA / uHnuBU Ty aTbHBIH
3. YHuBepcanbHas 9 N
CMH HEOTpaHUYEHHBIN JOCTYN U3 JTHO00H
TOYKH, B KOTOPOI UMEETCsl JOCTYII K
cetr IHTEpHET 10 JIOTUHY U NapoJIio
PedeparuBHo-
oubmorpaduaeckas u https://www.sciencedirect.com/
4. YHuBepcanbHas
HayKoOMeTpHuuecKkasi 6a3a JaHHbIX Hocrym ¢ [P-anpeca akagemMuu
Elsevier ScienceDirect
ba3nl jaHHbBIX U30aTEIbLCTBA https://www.springernature.com/
5. . YHusepcanbHas
SpringerNature Hoctyn ¢ [P-agpeca akagemun
PedeparuBHas u aHanmuTHUECKAS https://www.scopus.com/
6. . YHuBepcanbHas
6a3a nanubix Elsevier Scopus Hoctyn ¢ [P-anpeca akagemMun
https://H36.pd/
HanmonanbsHas 351€eKTpOHHAsS K nmpousBeaenusm, nepemeamnmm B
7. 1 p YHuBepcanbHas p A » Hepetied
ouoimoreka (HOB) OOIIECTBEHHOE TOCTOSIHUE JOCTYII
CBOOO/HBII.
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Ne

' HaumeHoBaHue TemaTtuka DJIeKTPOHHBIN agpec

K mpousBeeHusM, OXpaHsIeMbIM
ABTOPCKUM ITPABOM JIOCTYTI C
KOMITBIOTEPOB JIEKTPOHHOTO
YUTAILHOIO 3aJ1a OMOINOTEKH
Apocnasckoit [CXA
http://agris.fao.org/agris-

8. | ba3za manueix AGRIS CrnenunanmsupoBanHas | search/index.do

Jloctym cBOOOTHBII

WndpopmannoHHo-cripaBovHast
cucrema «CenbCKOX0351CTBEHHAS http://www.cnshb.ru/AKDiL/
9. CrennanusupoBaHHas "
3IIEKTpOHHAas OMOIHOTeKa JlocTyn cBOOOHBIIH
sHaHuiy (CObu3)

11.3 Joctyn k cetu UHTEpHET

Kaxnapli oOyuaromuiics B TeYeHHE BCero Inepuoaa oOydeHuss obecrieueH
WHJIUBUIY ATbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM (yIaJICHHBIM JIOCTYIIOM) K ceTu MHTepHeT u K
AIEKTpOHHOM nHpopMaroHHo-00pa3oBarenbHoM cpene PI'BOY BO fpocnasckas [[CXA.

12 MartepuanbHO-TeXHHYECKOe o0ecreyeHne 00y4eHus 0 JMCUUIIIMHE

[Io BceM Bumam y4eOHOW JEATEIBLHOCTH B paMKax JAUCHHUIUIMHBI «Dusukay
UCIIONIB3YIOTCS TIOMEIICHUSI — y4eOHbIE ayAUTOPUU [IJIsl TPOBEJCHUS Y4YEOHBIX 3aHSTHH,
MPETYCMOTPEHHBIX YUYE€OHBIM IUTAHOM, OCHAICHHBIE OOOpPYJAOBAHMEM M TEXHHUYECKUMU
cpeacTBamu o0ydeHus. [ToMemeHus 11 caMOCTOSITEIbHOM pad0Thl 00YYAIOIIUXCS OCHAIIICHBI
KOMIIBIOTEPHOM TEXHHUKOM ¢ BO3MOKHOCTBIO TOJKIIIOUCHUS K ceTr MHTEpHET B oOeceueHbl
JIOCTYTIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEAY aKaJIEeMHUH.

12.1 Ilnanupyemble TNOMELIEHUS /JJs TNPOBeJeHHMs BCeX BHIOB Y4eOHOH
AeSITeJIbHOCTH

HaumeHoBaHHe cieNUATbHBIX MOMeIeHHTi OcCHAaIIIeHHOCTH CNEeNUATbHBIX MOMeIeHu i
Yueonan ayoumopus ona nposeoenusn Crenmanu3upoBaHHas MeOenb — yaeOHast ToCKa, yaeOHast
YueoHwvIx 3anaAmuil meOenb.

[Tomemenue Ne 129. Texaudeckue cpencTpa o0ydeHus, HabopbI

KonmaecTBo mocagoynbix Mect: 152. JEMOHCTPAIIMOHHOTO 000PYIOBaHUS B YI€OHO-

Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS: HaIJISITHBIX TIOCOOUI — KOMITHIOTEP

150042, SIpocnaBckas 0611, r. SpocnaBib, E6300/2Gb/160Gb/AOC — 1 mwT., MynbTHMEIHA-

TyraeBckoe mocce, 58. npoektop BenQ SP920P, akyctuyeckas cucrema,
YCHUIIUTENb, TUHAMUKH, TIPOCKIITUOHHBIN 3KpaH C
anextponpuBosioM ClassicLyra 366*274, mukpodoH.
[Iporpammuoe obecneuenue: Microsoft Windows,
Microsoft Office.
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HaumMeHoBaHMe crielMAJIbLHBIX IOMeEIEeHHH

Ocnamennocn, cnennaJbHBIX OMeIleHnil

Yueonan ayoumopusa ona nposeoenusn
YUeOHbIX 3aHAmMUIL

ITomemenune Ne 308.

KomnmdaecTBo mocagoyHbIx MecT: 26.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyraeBckoe mocce, 58.

Crenuanu3upoBaHHas MeOenb — yaeOHas TOCKa, yaeOHast
MmeOenb.

Texauveckue cpencTpa o0ydeHus, HabopbI
JeMOHCTPAIIMOHHOTO 000PYAOBaHUS U yueOHO-
HaTJISITHBIX TIOCOOUI — HOYTOYK, TPOEKTOP, PKPaH,
MmamuHa ATByna, MassTHUKH OOepOeka — 2 miT.,
buznyecKkuit MasSTHUK, YCTAaHOBKA JIJISl ONIPEAETICHUS
IIOCTOSIHHOM bosibliMaHa, yCTaHOBKA JUJIsl ONIPEAEICHUS
MOJIEKYJISIPHBIX CBOMCTB BO3/1yXa, yCTAaHOBKA IS
OTIpeieNIeHus! BI3KOCTH )XUIKOCTH MeTooM CToKca,
YCTaHOBKa sl ONpeJIeIeHHsl ToKa3aTessl annadarsl,
YCTaHOBKA [ OTBITHOM MMPOBEPKH YPaBHEHUS
bepnynnu, usmepurenbubiii MUKpockon MITb-2,
mranreHuupkyis HII-11, cexkynnomep asekTpudecKkui —
5 mt., 6apomerp-anepouns BAMM-1, Tepmomerp -
50+50°C, crenap! — 4 miT.

[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Yueonan ayoumopus ona nposeoenusn
YUeOHbIX 3aHAmMUIL

ITomemenune Ne 309.

KomnmdaecTBo mocagovynbix Mect: 16.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, T. SpocnaBib,
TyraeBckoe mocce, 58.

Crernmanu3upoBaHHas MeOenb — yaeOHas TOCKa, yaeOHast
MmeOenb.

Texaudeckue cpencTBa o0ydeHus, HabopbI
J€MOHCTPAIIMOHHOTO 000PYAOBaHUS U yueOHO-
HaTJISHBIX TOCOOUN — KOMITBIOTEP, MPOEKTOP, SKPaH,
YCTaHOBKA ISl OMIPEICTICHHS] ONTHYECKUX CHJI TOHKHX
JuH3, MUKpockon «buosam P-1», mukpometp 0-25,
pedpakromerp UPD-22, muxpockon MMVY-3,
nonsipumerp CM-2, ontraeckuii mupometp OIITTAP-17,
UCTOYHUK MOCTOSTHHOTO TOoKa 12 B, aBTOTpancdopmarop
JIATP-2, mumuamnepmetp 566 250;500 MA,
BosibT™METp D515 75;600 B, peocrar, yHuBepcanbHbIN
MoHoxpomaTtop YM-2, namna prytHas JPII, crenas — 6
IIT.

[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Yyeonan ayoumopus ona nposedenusn
YUeOHbIX 3aHAmMUIL

ITomemenne Ne 313.

KonmaecTBo nmocagounbix mMect: 20.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS:
150042, SIpocnaBckas 0611, r. SIpocnaBib,
TyraeBckoe mocce, 58.

Crernuanu3upoBaHHas MeOeNb — ydeOHas TOCKa, yaeOHast
meOenb.

Texauveckue cpencTpa o0ydeHus, HabopbI
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS B YI€OHO-
HarJISIHBIX TOCOOUHN — KOMIIBIOTEP, MOHUTOD,
MYJIbTUMEANA-TIPOCKTOP, TPOSKIIMOHHBIN YKPaH,
yHUBEpCanbHbIM UcTOYHUK ntuTanus Y UII-2, nuon 2112C,
amrepmerp 3514 1+2 A — 3 ., aBomerp ABO-5M1 -2
mIT., peoctar — 3 mrT., mkad cymuasHbii 100 °C, MmocT
nocTostHHOro ToKa E-7-4, Tepmuctop, Tepmomerp 0 — 100
°C, tpanchopmarop 4/120 B, ocrimmnorpad OSII-70,
aBToTpancopmarop JIATP-2, ycTaHoBKa /7151 IPOBEPKU
3akoHa OMa /1715 1Ieny IEPEeMEHHOr0 TOKa, BOJIbTMETP
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HaumMeHoBaHMe crielMAJIbLHBIX IOMeEIEeHHH

Ocnamennocn, cnennaJbHBIX OMeIleHnil

1,5+15 B — 3 ., amnepmerp 0,5+1 A, ranbBaHoMeTp,
BeIpsaMuTens BC-2M, quon noiaynpoBogHUKoBbIN 50 A,
TepMoTapa XpoMeJb-KOIeIb — 2 TIT., JIEKTPOIeUb
CYO/JI, norenuuomerp KIIIT1-503, MuminBoiasTMeTp
M4213, crenabl — 5 1IT., yCTAHOBKY JIJIS1 U3yUYECHUS
3JIEMCHTOB CXEM aBTOMATHUKHU — 6 IIT., IJIAKATHI — § IIT.,
creun JICO — 1 mr.

[Iporpammuoe obecneuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue ona camocmoamenvHoil padomol
ooyuarowuxcs

ITomemenune Ne 109.

KommgectBo mocamouasix Mect: 12.

Anpec (MECTOIO0JIOKEHNE) TOMELICHMUS:
150052, SIpocnaBckast 0011., T. SIpociaib,

yi. E. Konecosoii, 70.

Crienmanu3upoBaHHas MeOenb — yueOHas MeOerb.
TexHMUECKUE cpecTBa 00YICHUS — KOMITBIOTEPHI
NepCOHANbHBIE — 12 MIT. C TUIEH3UOHHBIM TPOTPAMMHBIM
o0ecrieyeHreM, BBIXO/IOM B ceTh VIHTEpHET U JIOKaJIbHYIO
CETh, JOCTYNOM K HH(POPMAIIMOHHBIM pecypcam,
AJIEKTPOHHOM MH(POPMAIIMOHHO-00Pa30BaTEILHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3aM JaHHBIX U
UH(POPMAIMOHHO-CITPABOYHBIM cucTeMa. Konaunnonep —
1 mr.

[Tporpammuoe obecrnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJTHO pacIpoCTpaHsIeMoe MPOrpaMMHOE
obecrnieveHne, IpeyCMOTPEHHOE B paboueii mporpamme
JIVCIIATUTHHBL

Ilomewenue ona camocmoamenvHol padomol
ooyuarowuxcsa

ITomemenue Ne 318.

KommgecTBo mocamouasix Mect: 12.

Anpec (MECTOIO0JIOKEHNE) TOMELICHMUS:
150042, SIpocnaBckast 0011., T. SIpociaib,
Tyraesckoe mocce, 58.

Criennanu3upoBaHHas MeOenb — yueOHass MeOerb.
TexHuueckue cpeacTBa 00y4eHHUs] — KOMIBIOTEPHI
NEePCOHAIbHBIE — 12 IIT. C IMLEH3MOHHBIM IPOIPAMMHBIM
oOecrieueHneM, BbIX0JIOM B ceTh VIHTEpPHET U JTIOKaJIbHYIO0
CeTb, JIOCTYIIOM K MH(POPMAITMOHHBIM pecypcam,
3JIEKTPOHHOM MH(POPMAIIMOHHO-00Pa30BaTEIBLHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3aM JaHHBIX U
MH(}OPMaLMOHHO-CIPABOYHBIM CHCTEMaM, KO-
npunrep — 1 mt. Kongunuonep — 1 mr.

[Tporpammuoe obecrnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJHO pacrpocTpaHsIeMoe IPOrpaMMHOE
o0ecrieyeHue, MpeaycCMOTpEeHHOE B paboueil mporpaMme
JCIUILINHBI.

Hlomewenue ona camocmoamenvHol padomol
ooyuarouuxcsa

ITomemenue Ne 341.

KommgecTBo mocamouHbIX MeCT: 6.

Anpec (MECTOIO0JIOKEHNE) TOMELICHHUS:
150042, SIpocnaBckast 0011., T. SIpociaBib,
Tyraesckoe mocce, 58.

Crennanu3upoBaHHas MeOelnb — yueOHast MeOeb.
TexHuueckue cpeacTBa 00y4eHHs] — KOMIBIOTEPHI
MEPCOHAITBHBIE — 6 MIT. C JIMIEH3UOHHBIM IMPOTPAMMHBIM
oOecrieueHrneM, BbIXOJIOM B ceTh VIHTEpHET U JIOKaJIbHYIO0
CETh, JOCTYNIOM K HH()OPMAIIMOHHBIM peCcypcam,
3JICKTPOHHOM MH(POPMAIMOHHO-00Pa30BaTEIBLHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3aM JaHHBIX U
MH(OPMaLMOHHO-CIPABOYHBIM CHCTEMaM, KO-
npuHTep — | mT., KOHAMIKMOHEP — 1 mIT.
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HaumeHOBaHHe cielUATbHBIX MOMeIeHHTi OcCHAaIIIeHHOCTH CNEeNUATbHBIX MOMeIeHH i
[Iporpammuoe obecrnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJTHO pacIpoCTpaHsIeMOe MPOrpaMMHOE
obecrnievueHne, IpeyCMOTPEHHOE B paboueii mporpamme

JICIUILIMHBI.

Ilomeuwienue 0na xpanenus u Criermanu3upoBaHHas MeOeNb; CTEIIaKH ISl XpaHEHHS
npogunakmuyeckozo oocayycusanus y4eOHOro 000pYyI0BaHMs; KOMIIBIOTED C JINLIEH3MOHHBIM
yuebH020 060pyoosanus pOrpaMMHBIM OOecTiedeHreM, BeIXooM B IHTEpHET U
[Tomemenus Ne 210, No 328. JIOKaJbHYIO CETh, JOCTYIIOM K WH()OPMAITMOHHBIM
Anipec (MECTOIOI0KEHNE) TOMEIICHHUS: pecypcam, IeKTPOHHON HH(DOPMAIIHOHHO-

150052, SIpocnaBckas 0011., T. SIpociaib, 00pa3oBaTenbHON cpesie akaJeMuH, K 0a3aM JTaHHBIX U
yi. E. Konecosoii, 70. UH(POPMALIMOHHO-CITPABOYHBIM CUCTEMaM; HayIIHUKY;

CKaHEep/TIPUHTEP; CIICIUANbHBI HHCTPYMEHT U
MHBEHTAPh [T 00CITy)KUBaHUS y4eOHOTO 000PYI0BaHUSI.
[Iporpammuoe obecrnieuenue: Microsoft Windows,

Microsoft Office.
Ilomewenue ona xpanenusa u Crneunanu3upoBaHHas MeOeNb; CTeIJIaXKU I XpaHEeHUs
npogunakmuueckozo 00CcayiHcueanus y4eOHOT0 000pyA0BaHMS; KOMIIBIOTEP C JTUIIEH3MOHHBIM
yueonozo ooopyoosanus MIPOrpaMMHBIM OOecriedeHneM, BEIX0I0M B IHTEpHET 1
ITomemenus Ne 236, Ne 312. JIOKaJIBHYIO CeTh, JOCTYIOM K HH(POPMALMOHHBIM
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS : pecypcam, 3IEKTPOHHON HH(POPMAIIMOHHO-
150042, SIpocnaBckast 0011., T. SIpocnasib, o0pa3oBaTeNbHON Cpefie akaZeMuu, K 0a3aM TaHHBIX U
TyTtaeBckoe mocce, 58. WH()OPMAITMOHHO-CIIPABOYHBIM CHUCTEMaM; HAYIITHUKH;

CKaHep/NIPUHTED; CIEUUAIbHBIH HHCTPYMEHT U
WHBEHTAPh 7151 00CTY>KUBAHHS Y4eOHOTO 000PYIOBAHUS.
[Iporpammuoe obecnieuenue: Microsoft Windows,
Microsoft Office.

13 Opranmn3auusi 00pa3oBaTeJILHOI0 MPoUecca AJIsi HHBAJIHUIOB U JIUI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

OOyuenue mo nucnurnHe « DU3UKaY U] OTHOCSIIUXCS K KATETOPUH WHBAIUIOB U JIUIT
C OTPAaHWYECHHBIMH BO3MOXHOCTSIMHU 3JI0POBBSI OCYIIIECTBIISICTCS C YYE€TOM OCOOEHHOCTEH
NICUXO0(PU3NYECKOTO Pa3BUTHS, MHIUBU Y TBHBIX BOBMOXXHOCTEH M COCTOSIHHSI 3/TOPOBbSI TAKHUX
00yJaroImmxcs.

B cnyyae BO3HUKHOBEHHS HEOOXOAMMOCTH OOYYCHHS JIUI] C OrPaHUYCHHBIMU
BO3MOJKHOCTSIMH 37I0POBbSI B By3€ IMPEAYCMATPUBACTCS CO3JIaHHUE CIEIUAIbHBIX YCIOBHUH,
BKJTFOYAIONTUX B CE0S MCIOJIb30BAaHUE CICIIUATBLHBIX 00pa30BaTECIBHBIX MIPOTPAMM, METOJIOB
BOCITUTAHUSA, MUIAKTHYESCKUX MaTepUaJIOB, CIEIUAIbHBIX TEXHUYECKHUX CPEACTB OOYUYCHUS
KOJUICKTUBHOTO M WHIUBHUAYaJbHOTO TOJh30BaHMS, MPEAOCTABICHUE YCIyT aCCHUCTEHTa
(TOMOIITHUKA), OKa3bIBAIONIETO OO0YYAIOIMUMCS HEOOXOIUMYI0 TEXHHUYECKYI0 IOMOIIIb,
MPOBEJICHUE TPYIIOBBIX W WHIWBUIYAIbHBIX KOPPEKIIMOHHBIX 3aHSATUH, oOecreyeHue
J0CTyTia B 37]aHUS By3a W JIPYTHE YCIIOBUS, 0€3 KOTOPHIX HEBO3MOXKHO WIIM 3aTPyIHEHO
OCBOCHHE 00pa30BaTEIbHBIX MPOTPaMM OOYYAIOIITUMUCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3I0POBBS.
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[lpyu momyyeHun BbICHIETO OOpa3oBaHMs OOYYAIOUIMMCS C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH  3/I0pPOBbSl NPEAOCTABISIIOTCA O€CIUIaTHO y4eOHas JuTepaTrypa, IpH
HEOOXOJUMOCTH — YCIIYTH CypAOINEpeBOAYMKOB M TH(]IOCypAonepeBoaunkoB. C ydeTom
0COOBIX MOTpPeOHOCTEH OO0y4aroUMMCsI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS
o0ecrieuynBaeTCs MPeAOCTaBICHUE YICOHBIX, JICKIIMOHHBIX MAaTEPUAIIOB B AJICKTPOHHOM BHJIE.
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JlonoaHeHHs W H3IMeHeHHs K paboueii nporpamme IHCHHILTHHEBI
nepuo odyuenns: 2019 — 2024 yuebubie roaa

Buecennbie uamenenns Ha 2019/2020 yuebnwiit roa

B pabouyio nporpaMmy JHCHHIUIHHBI

Puzuka

HEUMENDEANNE GUT LTI

BHOCHTCH CJieAYIOHIHE H3MEHEHHH H JONMOIHEHHH:

npodeccHonaibibix Gad
[AHHBIX W
HHGOPMALHOHHBIX
CIIPABOYHBIX CHCTEM

Jdara, nomep
NPOTOKOIA
JMara, nomep saceaanus yuebno-
NnpoToKo/a MeTonHYecKol
I-:::‘l Pazaen Himenenusn u 1onoanenns 3:::;::1:;:: uuza“::;?el:;:rmn
BH3A JABCAYIOIIETD yuebno-
kadeapoii METOAHYECKOI
KOMHCCHH
thaxyasTeTa
1 [8. Mepeuens ocuosHoii 0 | OBHOBAEH NepeyeHb OCHOBHON K 26.08.2019 r. 29.08.2019 r.
AONONHHTENLHO# AonoJHuTENBHOH yueduHoii [Mporokon Ne 12 IMporokon Ne 11
yueGHoil nnTepaTyphl, auTepatypel, Heobxonumoi ans s 2, ( ' g’“‘f‘;
Heobxoaumoii ans peanusaunn ofpasopaTensHoi é ./_”f il . =
OCBOEHHA JTHCUMIUIHHLL | IPOrPaMMis {fechnic (rodinucs)
2 |11, lNepeuens BHeceusl H3MeHEHHS B COCTaR
HHPOPMALHOHHBIX MHILEHIHOHHOTO W CBODOJIHO
TEXHONOT M, pacnpocTpaiseMoro
HEMDLIYEMBIX TIPH MporpaMMHoro obecneueHns,
OCYLLECTBASHHH O0HoBIEH NepeveHt
ofpazopaTelbHONO npofeccHoHanbHBIX §az JaHHBIX W
npotecca no HHPOPMALHOHHBIX CNPABOYHBIX
NHCLIMIINHE, BKIIOMAA | CHCTEM, HCNOALIYEMBIX TIPH
NepeHeHb NPOrPaMMHOTe | OCY ILECTRISHHN
ofecnecyeHHA 1 0OpasoBaTENLHOND NpoLecca no
HHPOPMALIMOHHBIX JHCLMANHHE 26.08.2019 . 29.08.2019 r.
CIPABOMHBIX CHCTEM: [Tporokon Ne 12 [Mpotokon Ne 11
11.1 lNepeucHs ["‘;{“,J} é;ﬁ
JMHUEHIHOHHOrD W S N i p7on ey
cBODOHO
PacnpoCTPaHREMOro
NPOrpPaMMHOTD
ofiecnedenns yuebHoro
npouecca
11.2 [epeuens




Jlonosnenus u HiMeHenusi K paboueii nporpamme JIHCUHIIHHBI
nepuoa obyuenns: 2019 — 2024 yuebunie roaa

Buecennbie uaMenenns Ha 2020/2021 yuebHsiii roa

B paGouyio nporpaMMmy JHCLMIUTHHbL

duzura

HENEARE NN (LTI BT

BHOCHTCS CJIeAYHOMHE HIMEHCHHS H ION0JTHEHHS

HdaTa, nomep

HCTONBIYEMBIX TIPH
OCYIECTRACHUM
obpazoBaTebHOro
npolecca no
JMCUNIITIHHE, BRAOYAR
nepeyenh NporpaMMioro
pbecneHeHns 1
HHpOpMaLHOHHEIX
CIIPABOMHBIX CHCTEM:
11.1 lNepevens
JIHLEHINOHHOTO |

ApOrpaMMHOTD 0DeCieyens,
OGHOBNEH NEpeHeHb

npodeccHoHanbRbX Hat JaHnbIX W

HHOPMALHOHHBIX CIPABOUHBIX
CHCTEM, HCTONBIYEMBIX NP
OCY WECTRACHHH

o0 paioBaTEN LHOIO NPOLECTa No
AMCUHIIHHE

25.08.2020 r.
Iporokon Ne 12
[ TR

NPOTOKOA
JlaTa, nomep aacesanus y4aebno-
HPOTOKOJIA METOAHYECKOI
Ne Jaceannn KOMMCCHH,
a'n Pasnen Himenenns W 10N0JHEHHH xageaped, BH38 DpEACETaTENS
BH3a JaBCAYIOIETO yuebhno-
wkadeapoii METOAHYECKOI
KOMHCCHH
tharyabTETA
1 |8 Ilepeuenns ochoHol 1 | OGHOBAEH NEpeyeHs OCHOBHOH 1 25.08.2020 1. 27.08.2020 r.
JOMOJIHATENLHOM JONOAHNTENBHOH YueOHoi Mpotokon Ne 12 IMporokon Ne |1
yucOHoil muTepaTypel, NUTEPaTYPLl, HEODXODAHMOIT 1ns . '{;? .
HeoGxoanMoil 1ns peanniannn odpazoBarTeabHoil e o or o
OCROEHHA JHCUHILTHHE NPOrPaMmbl T noceticn) fmodnucs)
2 |9. lepevens pecypecor | ODHOBNEH NEpeychb
HHPOPMALHOHHO- KOMEHIYEeMbLIX HHTepHeT-
1'e;ilczuuymmauunmmﬁ Eﬁﬁ'm&ﬁnﬁxuﬂllmmfmn 25.08.2020 r. 27.08.2020 r.
cetn Unrepuer: peanuIaii oGpaoBaTensHoil IMpotokon Ne 12 [Mpotokoa Ne 11
9.2 Tepevenn NPOrpasmb ;.; . ﬂ..! : g,{_'j
PERVI ) S eIk T = fnoonucs)
HHTEpHET-caliToB no
JIHCLMILIHHE
3 |11 [Mepevenn BHecensl H3IMEHEHHA B COCTAB
HHPOPMALIHOHHBIX MHLEHIHOHHOMO W cBOBOAND
TEXHOIOTHI, PACTIPOCTPARAEMOTD

27.08.2020 r.

ggzin}&ll

2 fROgRCs)




JlaTa, nomep

npoToKoa
Jara, nomep 3ace anun yaedro-
NpoToKoNa MeToaHYecKoi
Ne P " 3acefaHHeA KOMHCCHH,
o aiaen IMCHEHHHA H J0NOJJHEHHE Kkadeapsi, BH3A MpecenaTens
BH3A 3aBe1y0uero yuebHo-
kadeapoii METOIHYECKOI
KOMHCCHH
daxyapreTa
cBoBOAHO
PacnpoCTPaHAEMOTo
NPOrpaMMHOro
ofecneyeHus yuebnoro
npouecca
11.2 MNepeueHb
npodeccHoHanbHuIX Gas
JIAHHBIX H
HHPOPMALIHOHHBIX
CIPaBOYHbIX CHCTEM
4 |12. MarepuansHo- OGHOBAEH NEPEYEHD
TEXHHYECKOE MATEPHANBHO-TEXHHHECKOTD
obecnedenne obyveHHA DEEEEE‘-IEHH!. HeoGxoauMOoro 1A 25.08.2020 r. 27.08.2020 .
N0 AUCLHIAHHE peasuiany oGpazoBaTenbHOM [potokon N{] 2 M Kkon Ne 11
12.1 Mnanupyemsie NPOrPaMMEl éft""/%‘,( %
FOMEITIERN. e  (noonueb) - (mednucs)

NpOBENEHNA BCEX BHJIOR
yyeOHOoH NeqaTeNLHOCTH




Jonoanenus u HimMenenus K paGoued mporpaMme AHCURILTHHBI
nepuoa obyuenns: 2019 — 2024 yuedbnnie roaa

Buecenneie namenenns na 2021/2022 yuebusiii roj

B pabouyio nporpaMmy AMCHHILTHHBI

b51.0.10 « Duzurxay

Hudexe ducyuntuns o Hauwenosanue ducymtunsy

BHOCHTCH CJIeAYHOUIHE HIMEHEHHS H J0INOJIHEHHA:

Jdara, nomep

AKATEMHYCCHHN YACOB H BHIDRE
yvuebubix sauaTHiis pabovei
NporpaMMbl AHCLUHIIHHLL B rpade
wKontaktnas pabora npw
nposeaeHny yueDnsIX 1auaTHiin
nobasnena rpada «B 1.4. B opme
NpaKTHYECKDH NOAroOTORKH»

npoOTOKDIA
Jata, nomep meenanna yaebuo-
4 MeToanIecKoii
Ne SRR KOMBCCHE
5 Pasznen Hamenennsg w nonoanenns IaceTANnN Kaenp, i atat s afmm
B33 1ABENYHIIETD RIS
xadenpoil yuehuo-
MeToaHTecKoii
KOMHCCHH
tharyaLTeTa
I 4. Crpykrypa Ha ocnosanum npukasa
AMCUHNIHHEL B MunobGpuaykn Poccun u
pacnpenencHue ee Munnpocsewenns Pocenn ot
TPYA0eMKOCTH (na 05.08.2020 r. No B85/390 «O 01.09.2021 r. 01092021 r.
oanoro obyualomerocs) |npaxTuteckoit noarotonke [poTokon Ne | [Mporokon No |
obyumommxea» B Tabnuiy {, _'/:_Nr_' /@_
pasiena 4 paboueii nporpammi fm'am:m:w-* d v —
AHCHHMIHAL BKIIOYEHA CTPOKA «B
TOM uHene B opme npaKTHHecKod
NOArGTORKH
2 |5. Conepxanne Ha ocuosannm npukasa
ONCITHITHH B Munobpnaykn Poccun n
Munnpocsemenns Poccnn ot
05.08.2020 r, Ne BE5/390 «O
NpaKkTHYeCKoH NOAroTORKE
00y HaIOLHXCA»;
H:CE,E,,’:,“HTI,E' 3.1 «Conepwanme | ) 16 5091 . 01.09.2021 r.
CTPYKTYPHPOBAHHOE MO TEMaM [Mporoxon HL_!_I [porokon Ne |
(pasnenam) ¢ vKasaHuem e 3 /é
i L ol )
OTBENEHHOrO HE HHX KOIHYECTRa s p :




laTa, nomep

NPOTOKOAA
sacenannn yuebuo-
Anra; momcp MeToanIeckoil
NpoToKoaa
iy Payzen Hamenenns w gonoanenns | saceaanns kaden o
n'n Peh | aa npeiceiaTens
BH3A 3ABETYHOIETD
kadeapoil yuefino-
MeTOIHYeckoil
KOMBCCHI
hakyabTETA
3 |8 MMepeyens ocosnoit u | OGHOBIEH NEpeyeHs DCHOBHOIN H 01.092021 r. 01.09.2021 r,
AONOTHHTENbHOH AONOAHATENLHOI yueOHoi INpotokon Ne | IMporokon Ne |
yueGHol nuTepaTypel, NHTEPATYPhl, HEODXOAHMOI AN
Heobxonumoi ans peanuzannn obpazosaTeLHON
OCBOEHMS JAMCUMIUINHEL | TPOrPAMMAEI (riacmyes) (nodnes)
4 |9.Tlepeuens pecypecon | 9.2 llepeyens pekoMenTyemMsix f
HHPOPMALHOHHO- HHTEPHET-CAliTOR MO AMCUHTIINHE. 01.09.2021 r. 01.09.2021 r.
TEAEKOMMYHHKALMOHHOH | OGHORBIEH nepeseHt IMporokon Ne | IMpotokon Ne |
cern Unrepuer PEKOMEHIYEMBIX HHTEPHET-
caiiton, HeobxoauMEIX 108 _,.m"‘{’ m
peanisalnn obpazosarentHoli = ﬁ:dryﬁ (néOnuct)
NpOrpaMmMl ;
5 |11 lepevenn 11.2 MNMepeuenn
HHOPMALIHOHHBIX npoeccHonaabibx 5a3 JaHHBIX H
TEXHONOTHil, HHPOPMALHOHHBIX CTPABOUHBIX
HCNONB3YEMBIX TIPH CHETEM,
u-cymacfnncunu OGHOBIEH NEpeyens 01.09.2021 . 01.09.2021 r.
00pa3zoBaTeNbHOrO npodeccuonanbubix 6a3 nannsx u| [poTokon Ne | [poTokon Ne |
npotecea no HHOPMALHOHHBIX CIIPABOUHBIX /@,—
AHCUHIUTHHE, BKAKOYAR | CHCTEM, HCIOILIYEMBIX NPH Py
nepeyeHs NPOrpaMMHOND | OCYILECTRIEHHN
obecneyeHHA | o0paloBaTENLHOND NPoOLECca no /
HHIPOPMALIHOHHBIX JMCIHITHHE
CMPABOMHBIX CHCTEM
6 | 12. Marepnansho- 12.1 [lnauupyembie moMenIeHHS
TEXHHYECKOE I NPOREJIEHHA  BCEX  BHJOB
obecneuenne obyueHns yqeﬁuoﬂe“enhﬂnﬂu. 01.09.2021 r. 01.09.2021 r.
N0 AHCUHIUIHHE O6Hosnen nepeyens [lporokon Ne | IMporokon Ne |
MaTEPHAILHO-TEXHHYCCKOTO —%
obecneuenus, HeoDXOAUMOro JLIA R roonee) ‘oo m;'.u}

peanusaunn ofpasosaTensHol
NporpaMmil




MHHHCTEPCTBO celbeKoro xossiicTea Poceniickoii Penepannn
(MdenepaibHoe rocyaaperseHHoe 6/pKeTHOE 00pa30BaTeIBHOE YUpek/1eHHe
BbICILIEr0 0Opa3oBaHMs
«SApocnasekas rocylapcTBeHHasA CEIbCKOX03MHCTBEHHA aKaIeMuUs»

« YTBEPKIAIO
\ H,’epsuﬁ NpopexTop
apckas ['CXA,
B.B. Mopozor
x‘!n-cen"rnﬁps 2021 r.

-..-,

': -'""'-"F.i

AHHOTALIUSI PABOYEN npurmmm ,ElHCtIHHJlHHM

E1.0.10 «@uzuxa»

Hudexe ducyunauns o Hauvenosainne e yrnTins s

Kog # nanpasienue noaroroBgKm 35.03.06 Aepounycenepus

Hampaegaeanocts (npodmis) ettt bertiae oo AVon s ants mparenopma u soxucmure o AITK

Keaandpuranun Oaxaigan
hopma obyuenns FdONan
lNoa wasana noaroToBKNn 2019

Daryabrer
Brinyckawman kadeapa
Kadeapa-paspaforunk

Obnem gucunnanne, 1. [ e

Mopma KOHTPOAS (HPOMEKYTOMHAR ATTECTANNR)

Hekan
HHAKEHEePHOro pakyIsTeTa

[Ipencenarems YMK

3aBenytonuii
BRIy cKatolei Kadeapoii

MHMCENEPN B

Texuimeckuli cepauc

Inexmpdiraiin

324/9

FAHEM, IKIAWEN

Ay

K.MLH., doyenm

(Rehnues) /

/é,, K.M.H.

(VUEnaR Cenelib, Iaane)

r{nm?nm‘ﬁj

{VeéNan cmengith, IGantiel

S

K.M.H., doyenm

{Apdnics)

{VHERGR CIMENENb, TEANIE)

Apocnasns, 2021 1,

[Hemynosa E.B.

Ananeun | .E.

Conkas M.M.



Jlexun —

JlaGopaTopHblie 3aHITHS —

20 u.
20

q.

CamocrositenbHas pabota— 277,50 u.

Jlncuurmaa

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbI:

IporpaMmbl OakanaBpuara.

«Duszukay

OTHOCUTCS K 0053aTeIbHOM YacTH O6paBOBaTCHLHOﬁ

JucuuniauHa HanpasJieHa Ha GOpMHUPOBaHMeE CJIeIYIOIIUX KOMIIeTCeHIUM:

- oﬁmenpocbeccnorlanbnble KOMIIETCHIIMA 1 HHINKATOPbI HX JOCTH/KCHUA

THUIIOBBIE 334l
npodeccuoHaTEHOM
IeITEILHOCTH Ha
OCHOBE 3HaHHUH
OCHOBHEIX 3aKOHOB
MaTeMaTHYECKUX U
©CTECTBEHHBIX HAYK C
MIPUMCHCHUEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTHH

Kon Conep:xanue Koa 1 HanMeHOBaHNe HHIMKATOPA JOCTHKEHUS KOMIIeTeHIHH
KOMIETEHIIUH KOMINeTeHIIUI 3HATH YMeTb BJIa/IeTh
OIIK-1 CrniocobeH pemaTh OIIK-1.1.

I[CMOHCTpI/IpyeT 3HAHUEC OCHOBHBIX 3aKOHOB MAaTEMATHYCCKUX, CCTCCTBCHHOHAYYHBIX U
O6H.[erOCl)CCCI/IOHaHI)HBIX JUCIUIIINH, HEOOXOIUMBIX JIJIs peuICHnA TUIIOBBIX 3a4a49 B

00JIaCTH arpoOuHKCHEPUHU

OCHOBHBIE (PU3UIECKUE
SIBJICHHS U OCHOBHBIE
3aKOHBI (PU3UKH; TPAHULIBI
NIPUMEHUMOCTH 3aKOHOB
(bU3MKH; TPUMEHEHUE
3aKOHOB (DU3UKH B
BO)KHEHIIMX MPAKTHYECKUX
MIPUIIOKEHHUSIX; OCHOBHBIE
(bU3HYECKHe BEIUYNHBI H
¢u3nIeckrue KOHCTAHTHI,
UX ONpeJeeHHe, CMBICII,
CIoco0BbI U eMHHIIBI KX
U3MEpeHHUS

COCTaBJIATh M PEIIaTh
ypaBHEHHSA
3NEeKTPOMAarHUTHBIX NOJeH B
SNEKTPUUECKUX LENIX U
3IEKTPOTEXHUUECKUX
YCTPOUCTBAX; OMHUCHIBATH
NPUHLUIBI PabOTHI
3IEKTPOTEXHUUECKUX
YCTPOMICTB

OCHOBHBIC (pr3UIECKHe
SBJICHUSI U OCHOBHBIC
3aKOHbI (PU3UKH; IPAHUIIBI
NPUMEHUMOCTH 3aKOHOB
(U3MKY; NpUMEHEHNE
3aKOHOB (pU3MKH B
BKHEUIINX
NPaKTHYECKUX
TIPUIIOKCHUSAX; OCHOBHBIC
(u3HUeCcKre BETUINHBI U
(hm3nIecKre KOHCTaHTHI,
UX OMpe/IeIeHNE, CMBICI,
CIOCOOBI ¥ €AMHUIIBI UX
U3MEPEHUsI

OIIK-1.2.

I/ICHOJ’IL?)YCT 3HaHUSA OCHOBHBIX 3aKOHOB MaTCMAaTUYCCKUX U €CTCCTBCHHBIX HAYK JId
peuIcHUsA CTAaHAAPTHBIX 3aJa4 B arpOUHKCHEPUHN

(dbyHIaMeHTaIbHBIC
(u3nNYeCKUe OMBITHI U UX
POJIb B Pa3BUTHU HAYKH;
HA3HAYCHUE U TPUHIIMIIBI
JEUCTBUS BAXKHEHIIINX
¢usngeckux mpudOpoB

paboratb ¢ npubopamu u
000pyIOBaHUEM
COBpEMEHHOH (pu3nvecKon
J1a00paTOPHH; UCIIOIB30BATh
Pa3INYHBIE METOAUKH
(hM3MIeCKUX U3MEpPeHHH 1
00paboTku
9KCIIEPHUMEHTAIBHBIX
JaHHBIX; UCIIOJIB30BATh
METOMBI aleKBaTHOTO
(busnveckoro u
MaTe€MaTHU4YCCKOI'O
MOJICTIMPOBAHUS, A TAKXKE
MPpUMCEHATH MCTObI (I)I/ISI/IKO-
MaTeMaTHYEeCKOTo aHaJk3a K
PCHICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX H
TEXHUYECKHUX MPoOIIeM

HaBbIKaMU MPABUIILHON
9KCIUTyaTallil OCHOBHBIX
npubopoB 1
00opyoBaHUs
COBPEMEHHOH (pr3niecKoi
nabopaTopun; HaBEIKAMHU
00paboTku U
HMHTEPIIPETHPOBAHUS
Pe3yIbTaToOB (PU3MUECKOTO
9KCIIEPUMEHTA; HaBBIKAMH
UCIIOJIb30BAaHHSI METO/IOB
¢usnyeckoro
MOJICJIMPOBAHUS B
UHXCHEPHOU IIPAKTUKE




KpaTkoe coaep:kanue TUCHUILINHBI:

Mexanuka. TepMoarMHaMUKa U MOJIEKYJIsIpHas (u3HKa. DIEKTPUUIECTBO U MAarHETH3M.
Konebanus u Bonubl. KBantoBas ¢usuka. SAnepHas ¢pusuka. Gusndeckas KapTuHa MUPA.



