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1 I_Ie.m, H 3a1a91 OCBOCHUSA JUCIHHUIIJINHBI

Heapro u3ydeHUs AUCIUIUIMHBI «Du3nka» sBiIsgeTcs (HOPMUPOBaHHE Yy OymayIIUX
CHEIHUATUCTOB TEOPETHUECKUX 3HAHMM U MPAKTUYECKUX HABBIKOB [0 TPaMOTHOMY
NPUMEHEHUIO 3aKOHOB (DM3WMKHM MpHU PEIICHUU 3a]a4, BO3HHUKAIOIMIMX B HMX TOCIETYIOIICH
npodeccuoHaNbHOMN eI TeIbHOCTH.

3agaum:

— H3y4YCHHE 3aKOHOB OKPYKAIOILEr0 MUPa B UX B3aUMOCBSI3Y;

— OBJajJeHHE (YHIAMEHTAIbHBIMU MPUHIUIAMU W METOJAaMHM pPEIICHUsS Hay4yHO-
TEXHUYECKHUX 3a7aY;

— (opmHupoBaHUE HABBIKOB [0 MPUMEHEHUIO MOJOXKEHUN (PyHAaMEHTaIbHONU (PU3UKU K
IPaMOTHOMY HAy4YHOMY aHAaJIM3y CUTyaluil, C KOTOPBIMU CIIELHHAINCTY HMPUXOIUTCS
CTaJIKUBATHCS MPU CO3JaHUU HOBOW TEXHUKH U HOBBIX TEXHOJIOTHIA;

— OCBOEHHE OCHOBHBIX (PU3MUECKUX TEOPUId, TO3BOJISAIOLINX OMUCATH SIBJICHUS B IPUPOJIE,
U TpPENesoB MPUMEHUMOCTHM O3TUX TEOPUM JUIsl PEHIEHUS COBPEMEHHBIX U
MEePCIEKTUBHBIX TEXHOJIOTMYECKUX 3a/1aY;

— (opmupoBanue y o0ydaronuxcs OCHOB €CTECTBEHHOHAYYHON KapTUHBI MUPA,

— O3HaKOMJIEHHE 00YYaroIIUXCsl C HCTOPUEHN U JJOTUKOW pa3BUTHS (DU3UKHU U OCHOBHBIX €€
OTKPBITHH.

2 llepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHHs MO TUCIUIIAHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHUS 00pa30BaTe/IbHOM MPOrPaMMBbI

W3ydyeHre MaHHON TUCHHUIUIMHBI HAIPABIEHO HA (POPMHUPOBAHUEC y OOYYArOIIMXCS
crenyromux oodmenpodeccrnonanbubix komnerermui (OIMK-1.1, OITK-1.2):



2.1 ObmenpodeccnoHaIbHbIe KOMIIETEHIIUN U HHAUKATOPHI UX JT0CTUKEHUSI

Kon Kon 1 HanmMeHOBaHNE MHAMKATOPA IOCTHKEHHS] KOMIIETEHIIUH
Conep:kanue KOMIeTeHITHH
KOMIeTEeHINH 3HATh | yMeThb | BJIAIETh
OIlK-1 Cnioco6en pemars Tunossie | OITK-1.1.

3amauu IpodeccHoHaTBLHOM
JIEITENILHOCTH HAa OCHOBE
3HAaHWM OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBEHHBIX HAaYK C
MpUMEHCHUEM
nH(pOopMaLMOHHO-
KOMMyHI/IKaIII/IOHHI)IX
TEXHOJIOTUH

):leMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3aKOHOB MAaTEMATUYCCKUX, €CTCCTBEHHOHAYYHbIX U O6HI€HpO(1)eCCI/IOHaJ'II)HI)IX

JUCHHILINH, HeO6X0£[I/IMBIX JUIA pCIICHUA TUITIOBBIX 3a/1a4 B obyactu AT'POMHIKCHE

pHUN

OCHOBHBIC (pU3MYECKHUE SBICHUS 1
OCHOBHBIC 3aKOHBI (DU3UKH; TPAHHIIBI
NPUMEHUMOCTH 3aKOHOB (PU3UKH;
NPUMCHEHHE 3aKOHOB (PU3UKH B
BOKHEHIIHMX MPaKTUYECKUX
MIPUIJIOKEHUSIX; OCHOBHBIE
(u3nyecKkre BeIMYHHBI M (PU3NUECKHE
KOHCTaHTBI, UX OIPEAEICHUE, CMBICI,
CHOCOOBI U eIMHUIIBI UX U3MEPEHUS

0O0BSICHUTE OCHOBHBIE HAOIIOaeMBIE
MIPUPOIHEIC W TEXHOTCHHBIC SBICHUS U
3¢ GEeKTH C MO3UIHH (HyHIAMEHTAIBHBIX
(u3MIeCKNX B3aMMOICHCTBHIA;
HCTOJKOBBIBATh CMBICI (PU3UUCCKHUX
BCJIIMYUH U HOHﬂTHﬁ; 3aIIUCBIBATH
ypaBHeHI/ISI JJISA (1)I/I3H‘-ICCKI/IX BCJIIMYHH B
cucteme CU

HaBBIKAMH HCIIOJIb30BAHUS
OCHOBHBIX 00IIe(hN3NIECKUX
3aKOHOB W NIPUHIUIIOB B BYKHEHUIINX
NPaKTHYECKUX TIPUIIOKEHHSX;
HaBBIKAaMH{ NPUMEHECHUsI OCHOBHBIX
METO/I0B (PU3UKO-MaTEMaTHIECKOTO
aHanu3a AJs PeICHUs
C€CTCCTBCHHOHAYYHBIX 3a1a4

OIIK-1.2.

I/ICHOJ’IL?;yeT 3HaHHs OCHOBHBIX 3aKOHOB MaTEMaTUYCCKNUX U €CTCCTBCHHBIX HAYK JJId PCHICHUA CTaHAAPTHBIX 3a1a4 B

ArpONHKCHCPUHN

(byH1aMeHTaNbHbIE (PU3HYECKUe
OITBITHI U UX POJIb B Pa3BUTUH HAYKH,
Ha3HauYeHUE ¥ NPHHIMIBI JeHCTBUS
BaXHEUTINX (pH3HUYECKUX TIPUOOPOB

paboratk ¢ npubopamMu u
000pyI0OBaHHEM COBPEMEHHOMN
¢usndeckoit maboparopuu;,
HCIIOJIBE30BaTh PA3IMYHbIC METOAUKH
(u3NIeCKUX U3MEPEeHU 1 00padOTKH
9KCIICPUMEHTAIBHBIX IaHHBIX;
HCIIOJB30BaTh METOMBI aJEKBaTHOTO
(U3MYECKOTO U MATEMATUYECKOTO
MOJICIMPOBAHUS, & TAKKE TIPUMEHSITh
MeTOoJbl PU3UKO-MATEMATHUECKOTO
aHaJIM3a K PelIeHNI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHX
mpobeM

HaBBIKAMU IIPaBUJILHOM
SKCIITyaTalli OCHOBHBIX IPHOOPOB
1 000pyZIOBaHUS COBPEMEHHOU
¢du3udeckoit 1aboparopuy;
HaBBIKAMHU 00paOOTKH U
MHTEPIPETHPOBAHNUS PE3YIILTATOB
(U3UYECKOTO HKCTIEPUMEHTA;
HaBBIKAMH HCIIOJIb30BAHUSI METO/IOB
(U3UIECKOT0 MOAEITUPOBAHUS B
HMHXECHEPHOM ITPaKTUKE




3 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucuumimna «®Pu3uka»
mporpaMMbl OakaiaBpuara.

4 CTpyKTypa IMCUMILIMHBI M pacnpeaejieHue ee TPyJ10eMKOCTH

(Ha ogHOTO 0OYUaIOIIETOCS])

OTHOCHUTCS K 00s3aTEIbHOM YacTH 06p330B3.T€JILHOﬁ

Beero 3a 3a 3a
Bun yuedHoii padoTsi 1 cemectp | 2 cemectp | 3 cemecTp
4acoB 4acoB 4acoB 4acoB
1. KonrakTHasi padoTa nNpu NpoBeAeHUH Y4eOHBIX 3aHATHIi, BCero 207,40 103,70 51,85 51,85
(Iex + Jlab + IIp + KCP)
B TOM YHCII€C:
Jlekuunonnbie 3austus (Jlex) 68,00 34,00 17,00 17,00
JlaGopartopusie 3austust (J1ab) 68,00 34,00 17,00 17,00
IMpaktryeckue 3austus (I1p) 68,00 34,00 17,00 17,00
IpoBeneHne KOHCYabTanuit no yueGHoM auctuminae (KCP) 3,40 1,70 0,85 0,85
2. CamocrosiTesbHasi pa6ora, Bcero (CP + koumponv) 112,90 4,10 55,95 52,85
B TOM YHCII€C:
CamocTosTensHas padoTa IpH BBINOIHEHHH pacyeTHO-TpaduuecKoit
paboThI, THIIOBOTO pacyeTa, pedeparta, KOHTPOIBHOM padOTHI, 3cCe U IIp. - - — —
CamocrosiTenbHast padoTa Py BHINOJHEHUH KypCOBOW paboThI
(mpoekTa) - - - -
CaMocrosiTenbHas paboTa NPH MOJrOTOBKE K IK3aMEHY 23,70 — - 23,70
CamocrosTenbHas paboTa pH MOJATOTOBKE K 3a4eTy - - - -
ITpoune BUIBI CAMOCTOATENBHOM paboThI (IIOArOTOBKA K JICKIIHSIM,
71a00PATOPHBIM, MPAKTHYECKUM 3aHSTHUSIM) 89,20 4,10 55,95 29,15
3. KonrakTHasi paboTa NpH NPoBeIeHUHN MPOMEKYTOTHOMH
aTTeCcTALUH, BCEro 3,70 0,20 0,20 3,30
I'pynrmoBbie KOHCYJIBTAMH TIEPE]] SK3aMEHOM H C/1a4a 3K3aMeHa 110
juciumnge (K) 3,30 - - 3,30
Cpaua 3auera no gucuuiuinne (K) 0,40 0,20 0,20 -
3amuTa KypcoBoii pabotsl (mpoekrta) (K) - - - -
O0mas TPy10eMKOCTh THCIHUIJIHHBI B 4acax: 324 108 108 108
O0mas TPYI0eMKOCTh THCIHILINHBI B 324€THBIX eIMHHIAX: 9 3 3 3




5 Conepxanne TUCHUILIHHBI

5.1 Copep:xanue AUCHHMILUIMHBI, CTPYKTYPHpPOBaHHOe MO TeMaM (pa3aeiaMm) ¢
YKa3aHHEM OTBEJEHHOI0 HA HUX KOJMYECTBA aKAJAeMHUYECKHUX YaCOB M BHIAOB y4eOHBIX
3aHATHH

‘E = Buanbl yue6Ho# padoThl H HX TPYAOEMKOCTh, YaChl
g HaumeHoBaHue M coiep:kaHue pa3jiesa qi E Konraxrnas padora npu CaMOCTOSITe b
g | AMCUHILIMHBI (mepeyeHb TUAAKTHYECKAX eTHHUIL: g' 5 NPOBEACHUU y3eﬁﬂblx Has padora
g paccMaTpHBaeMbIX IOATEM, BONIPOCOB) z2 £ 3aHATHH é §
= &% | x| ap | m3|kcp| cp f;‘(’)‘;b 2 g
1 |Bsenenue OIIK-1 | 2,00 - - 0,10 | 0,30 - 2,40
2 |Mexanuka OIIK-1 |20,00|22,00/24,00| 0,80 | 2,60 - 69,40
Kunemamuxa 4,00 | 2,00 | 6,00 | 0,10 | 0,40 - 12,50
Junamuxa 4,00 | 2,00 | 6,00 | 0,10 | 0,40 - 12,50
Momenm umnynvca 2,00 | 4,00 | 2,00| 0,20 | 0,30 - 8,40
3axonwvl Kennepa 2,00 - 2001| 0,10 | 0,30 - 4,40
Dnepaus 2,00 | 2,00 | 2,00 | 0,10 | 0,30 - 6,40
Jlunamuxa epawamenvHo20 08UNCEeHUSs. 2,00 | 4,00 | 2,00 | 0,20 | 0,30 - 8,40
Dnemenmoi MEXAHUKU CRIOWHBIX CPeo 2,00 | 8,00 | 2,00 | 0,10 | 0,30 - 12,40
Penamusucmcexas mexanuka 2,00 - 2001| 0,10 | 0,30 - 4,40
3 | TepMoauHamuKa U MOJICKyJsipHas pu3uKa OIIK-1 |12,00(12,00|10,00( 0,80 1,20 - 36,00
DenoMeHoI02UYeCKask MePMOOUHAMUKA 4,00 | 4,00 | 2,00]| 0,20 | 0,30 - 10,50
Monexynapno-kunemuyeckas meopusi 4,00 | 4,00 | 400 | 0,20 | 0,30 - 12,50
Dnemenmol uzuuecKol KUHemuKu 2,00 | 4,00 | 2,00 | 0,20 | 0,30 - 8,50
Maxpockonuueckue cucmemul 60au 0N MENI08020 200| - |200] 020 030 3 4,50
pasHosecust
Kypcosas pa6ora (mpoexr) - - - - - - - -
IpomexyTounas aTrecranus (3a4er): OIIK-1 - - - - - - 0,20
HTroro mo aucuuminge 3a 1 cemectp: - 34,00|34,00|34,00| 1,70 | 4,10 - 108
4 | DieKTpUYECTBO M MArHETH3M OIIK-1 |17,00(17,00{17,00| 0,85 | 55,95 - 107,80
Dnekmpocmamuxa 2,00 - 2,001| 0,10 | 7,00 - 11,10
IIpo6ooHuKU 6 2NIeKMPUYECKOM NnoJle 2,00 | 4,00 | 2,00 | 0,20 | 7,00 - 15,10
Jusnexmpuku 6 3/1eKmpuyeckom noie 2,00 | 4,00 | 2,00 | 0,20 | 7,00 - 15,10
Tocmosinubiil d1ekmpuyecKull mox 4,00 | 6,00 | 400 | 0,15 | 7,00 - 21,15
Maznumocmamuka 2,00 - 2,001| 0,10 | 7,00 - 11,10
Mazcnumnoe noine 6 sewecmese 2,00 | 3,00 | 2,00 | 0,20 | 7,00 - 14,10
DnekmpomazHumnas uHOYKyust 2,00 - 2,001| 0,10 | 7,00 - 11,10
Ypasnenus Maxceenna 1,00 - 1,00 | 0,10 | 6,95 - 9,05
Kypcosas pa6ora (mpoexr) - - - - - - - -
IpomexyTounas aTrecranus (3a4er): OIIK-1 - - - - - - 0,20
HToro mo AMCIUILIMHE 32 2 CeMeCTp: - 17,00(17,00({17,00| 0,85 | 55,95 - 108
5 |Kosebanus 1 BOJIHBI OIIK-1 | 7,00 [12,00| 7,00 | 0,35 | 7,00 - 33,35
Lapmonuueckue konebanus 1,00 | 2,00 | 1,00 | 0,05 1,00 - 5,05
Boanwl 1,00 | 2,00 | 1,00 | 0,05 | 1,00 - 5,05
Humeppepenyus sonn 1,00 | 2,00 | 1,00 | 0,05 1,00 - 5,05
Huppaxyus 6oan 1,00 | 4,00 | 1,00 | 0,05 1,00 - 7,05
Honspuzayus 8o 1,00 | 2,00 | 1,00 | 0,05 1,00 - 5,05
THoznowenue u ducnepcust 60 1,00 - 1,00 | 0,05 1,00 - 3,05
Henunetinvie npoyeccol 8 onmuke 1,00 - 1,00 | 0,05 1,00 - 3,05




E = Buabl yueoHoii padoThl M UX TPYA0EMKOCTh, YaChl
% HaumeHoBaHue M cofep:kaHue pa3jea _ ﬂz E Konrakrnast Paﬁ(’;a P | camocTosTe h-
S | AMCHMIIHHBI (mepevyeHb TMIAKTHYECKHUX €IMHUIL &= NPOBE/IEHNH yIeOHBIX Has paGora
g paccMaTpUBaeMbIX IOATEM, BOIPOCOB) §_ E SAHATHH é §
2 &2 | a1 |ap| m3|kep| cp T‘;‘(’)‘;b g
6 |KsanroBas dusmka OIlK-1 | 7,00 | 500 | 7,00 | 0,35 | 14,00 - 33,35
Kesanmosvie ceoticmea snexkmpomacHumnozo 1,00 | 1,00 | 1,00 | 0,05 | 2,00 _ 5,05
UsIyHeHUs.
Inanemapnas modenb amoma 1,00 | 1,00 | 1,00 | 0,05 2,00 - 5,05
Keanmosas mexanuka 1,00 | 1,00 | 1,00 | 0,05 2,00 - 5,05
Keanmoso-mexanuueckoe onucanue amomoes 1,00 | 1,00 | 1,00 | 0,05 2,00 - 5,05
Onmuueckue K6AHMOBbLLE 2eHEPAOPbL 1,00 | 1,00 | 1,00 | 0,05 2,00 - 5,05
Keanmosas cmamucmuka 1,00 - 1,00 | 0,05 2,00 - 4,05
Onemenmol pusuxu meepdo2o mena 1,00 - 1,00 | 0,05 2,00 - 4,05
7 |SnepHas puszmka OIIK-1 | 2,00 - 2,00 | 0,10 6,00 - 10,10
OcHo8bl PU3UKU AMOMHO20 0PA 1,00 - 1,00 | 0,05 3,00 - 5,05
Onemenmapmvle uacmuybvl 1,00 - 1,00 | 0,05 3,00 - 5,05
8 | ®dusmdeckas KapTHHA MHpa OIIK-1 | 1,00 - 1,00 | 0,05 2,15 - 4,20
Kypcogast pabora (mpoexT) - - - - - - - -
IIpomerxkyTouHas arrectanus (9K3aMeH): OIIK-1 - - - - - 23,70 | 27,00
HToro mo gucumMiinHe 3a 3 ceMecTp: - 17,00|17,00|17,00f 0,85 | 29,15 | 23,70 108
HUTOI'O no gucumMiuInge: - 68,00 68,00|68,00| 3,40 | 89,20 | 23,70 324

5.2 Pazaenbl AMCHUILUIMHBI TI0 BUJIAM ayIHTOPHON (KOHTAKTHOI) padoThl U (hOPMBbI
KOHTPOJIA

e e HaumenoBanue pasiea Bmu,lqueﬁnblx DopMBbI TEKYLIET0
n/ | cemectpa JR—— 3aHsITHii (B Yacax) KOHTPOJIsS X
Jlek | Jla6 | IIp ycneBaeMoCTH
1 1 Baenenune 2 - - T
2 1 Mexaunnka 20 22 24 T, 3JIP
3 1 TepMoauHaMHKa U MOJIEKYJISIpHAs (PU3HKa 12 12 10 T, 3JIP
Hroro 3a 1 cemectp:| 34 34 34 -
4 | 2 | OJEeKTPUUECTBO U MarHETU3M 17 17 17 T, 3JIP
Hroro 3a 2 cemectp:| 17 17 17 -
5 3 Kosebauus 1 BOJIHBI 7 12 7 T, 3JIP
6 3 KBanTOBas gusuka 7 5 7 T, 3JIP
7 3 SnepHas pusnka 2 - 2 T
8 3 Odusnueckas KapTHHA MUPa 1 - 1 T
Hroro 3a 3 cemectp:| 17 17 17 -
HUTOI'O:| 68 68 68 -

1 T — rectuposanue, 3JIP — 3amura 1a60paTOpHLIX paboT
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5.3.1 JlaGopaTopHbie padoThI

Ne Ne HaumenoBanue pa3jena Bceero
HaumenoBanne nadopaTopHbIX padoT
n/m_ | cemecTpa AUCUUILIHHBI 4acoB

1 1 Mexanuka N3ydenne nocTynareiabHOrO ABHKEHUS 4
CHCTEMbI Ha MaliHe ATBy1a
HUccnenoBanue BpaaTeIbHOTO TBUKECHUS 4
Ha MasTHuKe OOepOeka
OrnpeaeneHre MOMEHTa HHEPIIUU 6
(hu3NIecKoro MasiTHUKAa ¥ IPOBEPKa 3aKOHA
COXpaHCHHUSI MEXaHUYECKOHM DHEPTrUH
AHanu3 ¥ ONBITHAS POBEPKA YpaBHEHUS 4
bepnymm
Omnpenenenne BI3KOCTH KUAKOCTH METOAOM 4
Crokca

2 1 TepMoanHaMuKa U MOJEKYJIsIpHAs Onpenenenue noctosHHoN bonbiiMana 4

¢duznka
UccnenoBanue annabaTHOTO paCIMPEHUS 4
BO3/yXa
Onpenenenue ko3ddunmenrta 4
JMHAMHUYECKON BSI3KOCTH BO3/yXa, CpEIHEH
JUTHHBI CBOOOTHOTO Tipodera u
3(bGEKTUBHOTO JHaMETpa ero MOJICKYJI
HTroro 3a 1 cemecTp: 34

3 2 ONEeKTpUYEeCTBO U MarHEeTH3M OmnpeneneHre yAeabpHOTo 3apsiia AJIEKTPOHA 2
H3mMepeHue yenpHOro CONPOTUBIICHUS 2
METAJUIMYCCKUX MTPOBOTHUKOB
[TpoBepka 3akona Oma u npasui Kupxroda 4
HccnenoBanue 3aBUCHMOCTH 2
COIPOTHBIICHUS METAJIJIOB U
NOJYIPOBOJAHUKOB OT TEMIIEPATYPbI
HccnenoBanne BaKyyMHOTO JTHOJIA 2
HUccnenoBanne KOHTAaKTHON Pa3HOCTH 2
MOTEHIIMATIOB U ONPEIEIICHHE
TEPMO3JIEKTPOABHUKYIIEN CHUIIBI
UccnenoBanne MarHuTHBIX CBOWCTB 3
(heppoMarHeTHKOB

HTtoro 3a 2 cemecTp: 17

4 3 Konebauus 1 BOJIHBI HccnenoBanne 3aTyXaronyx KoJieOaHun 2
OrnpezeneHye JIMHBI BOJHBI H3TyYEHUS 2
MOJTYIPOBOJHHUKOBOTO JIa3epa C MOMOIIBI0
JUGPAKIIMOHHON PEIIeTKH
OmnpeneseHue JUIMHBI CBETOBOI BOJIHBI C 2
oMol Kosierr HeroToHa
HccnenoBanue siBIeHNSI TONSAPHU3AINN CBETA 2
OrnpezaeneHre ONTUYECKON CUIIBI TOHKUX 2
JIMH3
Uzydenne 3aBUCIMOCTH TTOKa3aTest 2
MIPEJIOMJICHHSI PacTBOpa OT KOHLIEHTPAIIUH C
MOMOIIBIO pedpakToMeTpa

10




Ne
cemecTpa

HauMeHoBaHue pasaeja
AUCHHUIIIINHBI

HaumenoBanmue j1a6opaToOpHbIX padoT

Bcero
JacoB

3

KBanToBas pusmka

H3mepenue TemnepaTypbl pacKaJleHHBIX TE
ONTUYECKIM MAPOMETPOM

HccnenoBanue CIICKTpa U3TYyYCHU aTOMa
BOOOpoOaa

Hroro 3a 3 cemecTp:

17

HUTOrO:

68

5.3.2 IlpakTyecKue 3aHSATHSA

Ne o/t

Ne
ceMecTpa

HaumeHoBaHue pa3jena
JMCHMILIMHBI

HaumeHoBaHMe NPAKTUYECKUX 3aHATHI

Bcero
9acoB

1

1

Mexanuka

Kunemartuka

»

JnaaMuka

MoMeHT umITyjibca

3akonsl Kemiepa

OHeprus

I[I/IHaMI/IKa BpalIaTCIbHOI'0 IBMXKCHU

DJIEeMEHTHI MEXaHUKH CILIOIIHBIX Ccpea

PenstuBHCTCKAs MEXaHUKA

TepmoauHaMuKa U MOJIEKYJIIpHAas
¢dusmnka

DeHOMEHOJIOTHYSCKAs TCPMOJMHAMUKA

MonexkysspHO-KUHETHIECKAsl TEOPHS

DOneMeHThl PU3NIeCKON KHHETHKU

MaKPOCKOHI/I‘IeCKI/IC CHUCTCMBI BOAaJIM OT
TCIUIOBOT'O PABHOBECHU

NINEINININNINININDIN|IO

Hroro 3a 1 cemectp:

w
=~

SHGKTpI/I‘IeCTBO 1 MarH€Tusm

BHQKTpOCTaTHKa

HpOBO,Z[HI/IKI/I B DJICKTPUYCCKOM TI10JIC

JM3IEeKTPUKH B 3JICKTPUUECKOM TI0JIE

IToCTOSIHHBIN ANEKTPUUECKUHA TOK

MarnaurocraTuka

MarsuTtHoe 1oJie B BCIICCTBC

BJ'IQKTPOMB,I‘HI/ITHaH HWHAOYKIOUA

YpaBHeHus Makcgeina

RININIINRERINININ

Hroro 3a 2 cemectp:

[N
~

Kosebauus u BOJIHBI

["apMoHMUecKHe KoJebaHus

Bonnesr

UnTepdepenuns BoIH

Judpaxmwst BosH

TTonspuzans BOJIH

HOFJ’IOH_ICHI/IC 1 JUCTICPCHA BOJIH

Henunelinpie npoliecchl B ONTHKE

KsanroBas ¢usuka

KBaHTOBBIE CBOKCTBA AIEKTPOMATHUTHOTO
WU3TYUYCHHUS

A R

[InanerapHas MoJENb aToMa

KBanToBas MexaHHKa

KBanTOBO-MEXaHNYECKOE OIMMCAHUE AaTOMOB

OnTHueckre KBaHTOBBIE TEHEPATOPHI

KBanToBas cratuctuka

OneMeHTbl PU3UKH TBEPAOro Tena

A i
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Ne

HaunmeHoBaHue pasaejaa

Bcero

Ne ni/m HanmeHoBaHMe IPAKTUYECKUX 3AHATHI
ceMecTpa JTUCIUTLTHHBI 4acoB
6 3 SAnepnas pusmnka OcHOBBI (HMU3UKH ATOMHOTO SIIpa 1
DJ1leMeHTapHbIC YaCTHITHI 1
7 3 dusnyeckas KapTHHA MAPa dusndeckasi KApTHHA MHApa 1
Hroro 3a 3 cemectp: 17
HUTOr'0:| 68

6 [lepeyeHb y4eOHO-METOAUYECKOT0 00ecTiedeH s IJIsl CAMOCTOSITEIbHOM PadoThl

oﬁyqamnmxcﬂ o IMCIMUIIJINHE

6.1 Buabl camocTosITe/IbHOI padoThl ooy4daromuxcs (CP)

Ne Ne Bcero
HanmeHoBaHue pa3jeJia 1M CHUILIHHBI Buaw1r CP
n/n | cemecTpa 4acoB
1 1 Brenenue Koncnextupopanue
MaTepuaioB, paboTta co 0,10
CIIPaBOYHOM JINTEPATYpOu
IToaroroBka k 0,20
TECTUPOBAHHIO
2 1 Mexannka Koncnextuposanue
MaTepuaios, padoraco | 0,60
CIIPaBOYHOM JINTEPATYpOU
ITonroroska k 2.00
TECTUPOBAHHIO
3 1 TepmoarHaMUKa U MOJIEKYJIApHAs PU3UKA KoncnektupoBanue
MaTepuanos, padoraco | 0,30
CIIPaBOYHOM JIUTEPATYpOi
IToaroroBka k
TECTHPOBAHHIO 0,90
Hroro 3a 1 cemectp:| 4,10
4 2 DJEeKTPUUYECTBO U MarHeTU3M Koncnexruposanue
MaTtepuasnos, paboraco | 35,95
CIIPaBOYHOM JINTEpPATYpO
ITonroroBka k 20,00
TECTUPOBAHHIO
HTtoro 3a 2 cemectp:| 55,95
5 3 Konebanus v BOTHBI KoncnexrupoBanune
MaTepuainos, padoraco | 5,00
CIIPaBOYHOM JIUTEPATYpOH
Ilonroroska k
TECTUPOBAHHUIO 2,00
6 3 KBanToBas pusmka KoncnextupoBanue
MaTepuaios, padoraco | 10,00
CIIPaBOYHOM JIUTEPATypOH
IToaroroska k 4,00
TECTHPOBAHHIO
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Ne Ne Bcero
HaunmeHoBaHue pa3ieJia 1M CHUILIHHBI Buasi CP
n/n | cemecTpa 4acoB
7 3 SAnepnas pusnka Koncnektuposanue
MaTepuajoB, pabora co 4,00
CIIPaBOYHOM JINTEPATYpOU
[ToaroroBka k
TECTUPOBAHHIO
8 3 dusnueckas KapTHHA MUPa KoucnektupoBaHue
MaTepHajoB, paboTa co 1,10
CIIPaBOYHOM JINTEPATYpOU
[ToaroroBka k
TECTUPOBAHHIO
CamocTosiTesibHasi pa0oTa NPU NOATOTOBKE K dKk3ameny: | 23,70
HTroro 3a 3 cemectp:| 52,85
HUTOI'0:| 112,90

2,00

1,00

6.2 MeTtoanuyeckue yKazaHus (JUIs CaMOCTOSITeJILHOMH padoThi)

JIIsi caMOCTOSITEILHOTO M3y4YeHHUs] MaTepualioB Mo muctuiuinae «Dusnka» (pasmen
«DJIEKTPUYECTBO W MArHETU3M») OOYYarOIIUECs] MOTYT BOCIIOIB30BATHCS CIICTYFOIUMHU
ABTOPCKUMH METOJUYECKUMU YKa3aHusMHU. DOusnka [DIeKTpOHHBIN pecypc]: MeToamuecKue
yKa3aHUs K KOHTPOJIBHBIM 3aJJaHHsSM C PEIICHUSMHU 3a/a4 M0 Kypcy «IJIEKTPUYECTBO U
maraetu3m» / coct. B.B. OBuapos. — SIpocnasis: ®I'BOY BO Spocnasckas 'CXA, 2016. -
52 ¢. /I DOmnekrponnas  Oubmmoreka  SAATCXA. -  Pexwmm  jgoctyma:
http://192.168.2.44/buki_web/bk_cat_find.php 25.08.2020, Tpebyercs aBTopu3anusi.

7 ®OH/I O1IEHOYHBIX CPEJACTB JI MPOBEAeHHs TeKYIlel U MPOMeKYTOUYHOI aTTecTalun
00y4arouuxcs no JMCHUIJINHE

@DOHJT OIIEHOYHBIX CPEACTB MO TUCHUIIINHE «DHU3HUKa» — KOMIUIEKT METOJIUYECKUX U
KOHTPOJIbHO HM3MEPUTEIBHBIX MaTEpPHAIOB, TPEIHA3HAYCH [IJI1 OICHWBAHUS YpPOBHS
chopmupoBanHoctu komneTeHun OITK-1 Ha pa3HbIX cTagusax oOydeHUss Ha COOTBETCTBUE
WHIUKATOpaM JOCTHKCHUS KOMITCTCHITHA.

@DOHJT OICHOYHBIX CPEACTB BKJIIOUYACT KOHTPOJBHBIC MATE€pUAbl IS MPOBEICHUS
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MMPOMEKYTOUYHON aTTECTAIIMH 110 3aBEPIICHUIO TIEPHOIa
oOyueHusl.

Texymuii KOHTPOJIb YCIIEBAaEMOCTH OOECIIEUYMBACT OIICHWBAHWE XO0Ja OCBOCHHS
JTUCITUTUIMHBI U TIPOBOJIUTHCS B BUJIE KOMITBIOTEPHOTO WJIA OJIAHOYHOTO TECTUPOBAHUS.

[IpomexxyTouHast arrecTtands WMEET IMENbI0 ONMPEACIUTh CTENEHb JOCTHKCHUS
3aIJIaHUPOBAHHBIX PE3YIbTATOB OOYUYCHUS M0 AWCIUIUIMHE 3a OINPEJCICHHBIA TMepPHO.
obyuenust (1 — 3 cemecTpsl) u mpoBoautcs B hopme 3adera (1, 2 ceMecTphl) U dk3ameHa (3
cemectp).
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7.1 IlepeyeHb KOMIIETEHIHI C YKa3aHMEM 3TanoB ux GopMUpPOBaHMS B mpolecce
ocsoenusi OIIOII BO

Ne Jranbl (POPMUPOBAHUSA U NIPOBEPKHU YPOBHS cPOPMHUPOBAHHOCTH KOMIIETEHLUI 110
ceMecTpa AMCHMILUIMHAM, NpaKkTHKaM B nnpouecce ocsoennss OIIOII BO
OIIK-1 — Cnocoben pewiamos munoeuvie 3a0auu npogheccuoHanibHoll 0esameaIbHOCHU HA 0CHO8E 3HAHUIL
OCHOGHBIX 3AKOHOG MAMEMAMUYUECKUX U eCINEeCHEEHHBIX HAYK C RPUMEHEHUEM UHPOPMAUUOHHO-
KOMMYHUKAYUOHHBIX MEXHOI02UlL
1 Xumust
1,2 [TpukiagHas MexaHuKa
1,2, 3 dusuka
1,2, 3,4 |MaremaTuka

5 O3HakOMHTENIbHAS MPAKTHKA (B TOM YKCJIC TOTyUYeHHE TIEPBHYHBIX HABBIKOB HAYyYHO-
UCCIIeI0BATEIbCKOM PadoThI)
2 DJICKTPOTEXHUYCCKHE MATEPUAIIBI
2,3 MarepuaioBe/IcHHE U TEXHOJIOTHsI KOHCTPYKIIMOHHBIX MaTepPHaJIOB
2,3 Nudopmatuka v i poBbIe TEXHOJIOTUH

w |-

Mertposorusi, CTaHIapTU3ALMs U CepTUPHUKALIHS

3,4 TeopeTrueckne 0CHOBBI 3JIEKTPOTEXHUKHU

MexaHnu3anus TexHoaorudeckux npoueccos B AIIK
DIeKTpUUECKHE U3MEPEHUS

DNEeKTpOHHAsl TEXHHUKA

CBeToTexXHUKA

Hane)xHOCTh TEXHUYECKUX CUCTEM

Termorexnuka

DJIEKTPUUYECKUE MAIIUHbBI

ONEKTPOTEXHOIOT MU

['uppaBinka

ABTOMAaTHKa

DIIeKTpOCHAOKEHHE

7,8 DNEKTPONIPUBOJL

OKcIutyaTanus 3J1eKTpooOOpYI0BAHUS M CPEJICTB AaBTOMATUKU
BbrlnosiHeHuE U 3a11KTa BBITYCKHON KBaTM(pUKAMOHHON pabOThI

ogjorjoro|ol| M-

o1|on
[e2RKe)]

~N || o

oo |-

oo
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7.2 Onucanue Tmnoka3zatejell M KpUTepPUEB OLEHUBAHHWS KOMIIETEHIIM HA PpPa3IMYHBIX 3Tamax MX
(opMupoBaHus, ONMCAHUE HIKAJ OLIEHUBAHUS

MaTeMaTH4YeCKUuX U
€CTECTBEHHBIX HAYK C
MPUMECHEHHUEM
UH(POPMAILOHHO-
KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA

QUCYUnIUH,
HE0OX00UMbIX 015l
peulerus: munoewix
3a0ay 6 obracmu
a2pOUHICEeHEpUU

3HATh. OCHOBHBIE
(usnueckue sBICHU 1
OCHOBHBIE 3aKOHBI
(DU3UKY; TPAHULIBL
IPHMEHUMOCTH 3aKOHOB
(M3MKY; TPUMEHEHHE
3aKOHOB (DM3UKH B
BaXXHEHUIINX
TIPAKTHYECKIX
TIPUIIOKCHUSX;
OCHOBHbIE (hU3HUECKUE
BEJIMYHMHBI U QU3HISCKUE
KOHCTaHTBI, HX
olpeeneH:e, CMBICT,
CIIOCOOBI ¥ €IMHHIIBI UX
HM3MEpeHHsT

VYMeTh: 00bICHUATE
OCHOBHBIE HAaOJIIOaeMBbIE
TOPHPOTHEIE U
TEXHOT'CHHBIC SIBICHUSI 1
3¢ deKThI ¢ o3UIHit
(hyHIaMEHTaIbHBIX
(bu3myecknx
B3anMMOJIENCTBHU;
HCTOJIKOBBIBATH CMBICIT
(hM3MYECKUX BEJIMYMH U
MOHSATHH, 3aIMMCHIBATEH
YpaBHEHUS TSt
(hM3MYECKUX BEJIMYHH B
cucreme CU

KomneTteHunn Wnpukatop YpoBeHb chOpMHPOBAHHOCTH KOMIETEHIIUA
Oopa3oBaTteibHbIE = ~ =
HOCTH KEHHsI TeXHONOMTH ®dopma BBICOKHIi cpeaHuii | HHUKE CPeIHero HU3KHIi
KOMIeTeHIHH OIIEHOYHOTI'0 I kaabl oeHUBaAHNS
Kon Conep:xanue (nammpyemsie dopmupoBanus cpeacrBa L P v~ I B e———
BJIETBOPUTEJ/IbH H BJIETB HUTEJIbH
KOMIEeTeHIHH OT/INYHO / 3a4TEHO xopouro / 3a4TeHo ya P YA P
Ppe3yIbTaThl 00yUYeHHs) 324TEHO He 32YTeHO
OIIK-1 | CnocobGeH perats OIIK-1.1. Jlexuusi-BU3yaau3ars, TecroBble
THIIOBBIE 331241 Hemoncmpupyem 3nanue | IlpoGnemHast JeKims, 3a/1aHHs,
podeCcCHOHAIBHOM OCHOBHBIX 3AKOHO8 JleKuus-ucKyceus, Ouniersl Ha
JIeATENIBHOCTH Ha MaAmeMamu4ecKux, KommbloTepHas 3ayer,
OCHOBE 3HAHUH eCcmecmeeHHOHAYYHbIX U CHMYJISLIAS OuiterTsl Ha
OCHOBHBIX 3aKOHOB 0bwenpopeccuoHanbHbIX JK3aMeH

3naem: ocHOBHBIE
(bu3nueckue sIBICHUA U
OCHOBHBIC 3aKOHBI
(H3UKH; TPAHUIIBI
[IPUMEHUMOCTH 3aKOHOB
(HU3MKH; TPUMEHEHHe
3aKOHOB (DM3UKH B
BaKHEHUIINX
MPaKTUYECKUX
MIPHIIOKCHUSAX;
OCHOBHBIE (huznueckue
BEJINYHMHBI U
(busmyeckne
KOHCTaHTBI, UX
OIIpe/ieNIeH e, CMBICI,
CIOCOOBI U IMHULBI HX

3naem: ocHOBHBIE
(usnyeckue sBICHUA U
OCHOBHBIC 3aKOHBI
(U3MKY; TPUMEHEHHE
3aKOHOB (hU3MKH B
BOKHEHIINX
MIPaKTHYECKHX
MIPUIOXKCHUSAX;
OCHOBHEIE (DM3HYECKUE
BEJINYHMHBI U
(busnueckue
KOHCTAHTBHI, HX
OIIpe/ieNIeH e, CMBICI,
CIOCOOBI U €IUHULIBI UX
HU3MepeHHUst

3Haem’ OCHOBHbBIE
(husuUecKue ABICHUS U
OCHOBHBIC 3aKOHBI
(hU3HKH; OCHOBHBIE
(u3nyecKue BETMYHHbBI
u usngeckne
KOHCTAHTBI, UX
ompeseNieHNe, CMBICT,
CIIOCOOBI ¥ SANHUILBI HX
H3MEpeHHsI

He 3naem: 0oCHOBHbBIE
(usnyeckue sBICHUA U
OCHOBHBIC 3aKOHBI
(DU3MKH; OCHOBHBIE
(bu3nuUecKue BETUIHHBI
" usmdeckue
KOHCTaHTBI, UX
ompeeeHne, CMBICI,
CIOCOOBI ¥ €ANHHMIIBI HX
HM3MepeHHUsT

U3MEpeHHUs!

Ymeem: 06wscHUTE Ymeem: ncTonkoBbIBaTh | Ymeem: 3anuceBaTh He ymeem: 3anuceIBaTh
OCHOBHbIE CMBICIT (PU3NUECKUX YPaBHEHHs 11t YPaBHEHHS JUIst
Ha0JonaeMble BEJIMYUH U TIOHATHIA, (bu3MUECKUX BEIMUHMH B | (PU3NYECKHUX BETUYUH B

MIPUPOJHBIE U
TeXHOTCHHbIE SBICHUS U
3¢ GEKThI ¢ MO3UINI
(byHIaMEeHTaIIbHBIX
(busmyecknx
B3aUMOJIEHCTBUH;
HCTOJIKOBBIBATh CMBICIT
(HU3MYeCKUX BETHYNH U
TOHSATHH, 3aIIMCHIBAaTh
ypaBHEHHS IS
(HU3KYeCKUX BEIHMYNH B
cucreme CU

3aIHCHIBATh YPaBHEHHS
Ut PU3NYECKHX
BenuunH B cucreme CU

cucreme CU

cucreme CU
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Komnerenuuun HuaukaTop O6pasonaTenubie _ YpoBeHb C(l)OPMPlpOBaHHOCTl/l KOMIIeTeHIINH _
JNOCTHKEHUS TeXHONOMTH ®opma BBICOKMIi cpeaHuii HHKe CPeIHero I HHU3KHUH
Kon Conep:xanue EQOMHeTe"“"“ dopMupoBanus Oue“"""";" IlIKab1 OlleHHBAHHSE : :
JIaHUPYEMBbIC KOMIeTeHIHHA CpeacTs OTAHUHO / 324TeHO xopouo / 3auteno YA0BJIETBOPUTEIHHO HEY/10BJIETBOPUTEIbHO
pe3yIbTaThl 00yUEHusI) 324YTEHO He 324TeHO
Bulagers: HaBbIKaMu Bnraoeem: HaBbIKaMu Braoeem: HaBbIKaMu Bradeem: HaBbIKAMHU He snadeem: HaBbIKAMHU
HCIOJIb30BaAHMS HCIIOJIb30BAHUS HCIOJIb30BAHUS HCIOJIb30BAHUS HCIOJIb30BAHUS
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
obmmedu3nIecKnx obedu3nuecKux obuedusnuecKkux o6ehH3nIeCcKuX o0bedu3nIecKux
3aKOHOB U IIPUHLIUIIOB B 3aKOHOB U IIPUHLIMIIOB B | 3aKOHOB U IIPUHLIUIIOB B | 3aKOHOB U NPUHLIUIIOB B | 3aKOHOB U IPUHLIUIIOB B
BaKHEHTIIHX BaKHEUITIX BaKHEUIITHX BaKHEUIIINX BaOKHEUIITUX
MPAKTHYECKUX MPAKTHYECKUX MPAKTHYECKUX MIPAKTHYECKUX MPAKTHYECKUX
MIPUIIOKEHUSIX; MPUIIOKECHUSIX; MPUIIOKECHUSIX; TIPUIIOKEHUSX TIPUIIOXKEHUSX
HaBBIKAMHU NTPUMEHEHHUS HaBBIKAMU TPUMECHEHHUS | HABBIKAMU ITPUMECHEHUS
OCHOBHBIX METOZIOB OCHOBHBIX METOIOB OCHOBHBIX METO/IOB
¢busuko- ¢busuko- ¢busuKo-
MaTeMaTHYeCKOTo MaTEeMaTH4eCKOro MaTEeMaTH4eCKOro
aHaJIM3a JUIsl peLCHUs aHaM3a JUId PeLeHUsT | aHaJIM3a JUIsl peLeHUst
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
3a1a4 3a1a4 3a1a4
Cnocoben: pemiath Tonumaem:
HETPUBHAJIbHBIC 3324l | QyHIaAMEHTAIbHbIC
podeCcCHOHAIBHO (u3MUeCKHUEe OCHOBBI
JIeSITeIbHOCTH Ha ArpOMHXEHEPHH
OCHOBE 3HAaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKuX U
€CTECTBEHHBIX HAYK C
MPUMEHEHHUEM
HHOOPMAHOHHO-
KOMMYHHUKaIMOHHBIX
TEXHOJIOTHIA
OIIK-1.2. Ucnonvzyem Jlexuus-Bu3yanu3zanus, TectoBble
3HAHUST OCHOBHBIX [poGnemuas nexuus, 3a/1aHusl,
3aK0HO8 Jlexus-auckyccus, OnneTsl Ha
Mamemamuyeckux u KommnerotepHas 3a4er,
ecmecmeeHHbIX HayK 05 CUMYJISIIHS OHMIICTHI HA
peuwienusi cmanoapmuuix 3K3aMeH
3a0a4 8 azpouHICeHepuu
3HaTh: 3naem: 3naem: 3naem: He 3naem:
(yHIaMeHTaIbHEIE (yHIaMEeHTAIbHEIE (yHIaMEeHTAIbHEIE (yHIaMeHTaIbHEIE (yHIaMeHTAIbHEIE

(uzHYecKue OMBITHI U UX
pOJIb B Pa3BUTHHU HAYKH,
Ha3HaueHHe ¥ TIPUHIIUITBI
TIEWCTBHS BaXKHEHUIITNX
(uzngecknx npubopos

(u3MYEeCKUe OIBITHI U
HX POJIb B Pa3BUTHH
HayKH, Ha3HaYCHHE U
MIPUHIHIBL IeHCTBUSL
BaKHEHIIMX
(u3nIecKux mprudopoB

(u3MYECKUE OIBITHI U
HX POJIb B Pa3BUTHHI
HayKH, Ha3HAuCHHE U
MIPUHITHIIBL eHCTBUSL
BaXKHEHIIMX
(u3HUecKuX mpruOOpoB

(hu3HUeCKUe OMBITHI U
UX POJIb B Pa3BUTUH
HayKH

(hU3MYECKUE OIBITHI U
HX POJIb B Pa3BUTHU
HayKH




LT

Komnerenuun

Kon

Coaepxanue

HuaukaTtop
HAOCTHKEHUSs
KOMITeTeHIHH
(mmannpyemsre
pe3yibTaThl 00y4eHHs)

Od6pa3zoBaTebHbIe
TEeXHOJIOTHH
(hopmupoBanus
KOMIIETEHIIHHU

®opma
OLICHOYHOI' 0
cpencTsa

YpoBeHb cHOpMHPOBAHHOCTH KOMIETEHIINH

BbICOKHI

cpeHui

HHIKE CPEeAHEro

HU3KHI

Il kajabl oeHMBaAHUS

OTJIMYHO / 32a4TeHO

xopouro / 3a4TeHo

YAOBJIETBOPUTEIBHO /
324TEHO

Hey/0BIeTBOPHTEILHO /
He 324TEHO

Ymerts: pabotats ¢
npubopaMu 1
00opyioBaHHEM
COBPEMEHHOM
¢usnueckoit
nabopatopuy,
HCIIOJIb30BaTh
Pa3IHYHBIC METOIUKH
(H3HYEeCKUX U3MEPeHHI
u 00paboTKH
9KCHEPHUMEHTAJIbHBIX
JJaHHBIX; HCIIOJIB30BATh
METO/Ibl aJIeKBaTHOI'O
(usnueckoro u
MaTeMaTHYECKOTO
MO/ICITUPOBAHHUS, &
TaKXKe IPUMEHSITh
METOMBI (PU3UKO-
MaTeMaTHYECKOro
aHaJM3a K PELICHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX MTPOOIeM

Ymeem: paborats ¢
mpubopamMu U
o0opynoBaHHEM
COBpPEMEHHOMI
¢bu3nueckoit
11ab0paToOpuH,
HCHOJIb30BaTh
Ppa3IUYHBIC METOXUKH
(bu3HYECKUX H3MEPeHHI
1 00paboTKH
9KCHEPHMEHTAIbHBIX
JaHHBIX; HCII0JIB30BATh
METO/IbI a[IEKBATHOTO
(bu3nUeckoro u
MaTeMaTHYeCKOro
MO/ICTINPOBAHUS, a
TaKXKe IPUMCHSITh
METOIBI (PU3UKO-
MaTeMaTHYeCKOro
aHaIIM3a K PELICHUIO
KOHKPETHBIX
€CTECTBEHHOHAYUYHBIX U
TEXHUYECKUX MTPOoOIeM

Ymeem: paboratb ¢
mpubopamMu U
o0opynoBaHHEM
COBpPEMEHHOI
¢bu3nueckoit
11ab0paTopuH;
HCHOJIb30BaTh
Pa3INYHBIC METOIUKH
(bu3MYECKNX M3MEPeHHI
1 00paboTKH
9KCHEPHMEHTAJIbHBIX
JaHHBIX

Vmeem: pabotathb C
npudopamu u
00opyoBaHHEM
COBPEMEHHOMN
¢usnueckoit
nabopaTopun

He ymeem: paboratb ¢
npubopamMu U
o0opyaoBaHHEM
COBPEMEHHOM
¢bu3nueckoit
naboparopun

Bruaners: HaBEIKaMu
MIPaBUILHOMN
9KCILTyaTaIluH OCHOBHBIX
prOOpOB 1
00opynoBaHMs
COBPEMEHHOM
¢buzmyeckoit
n1abopaTopuu; HaBbIKAMHU
00paboTku 1
HMHTEPIPETHPOBAHUS
pe3yIbTaToB
(huzmyeckoro
9KCIIEPHMEHTa;
HaBBIKAMU
UCIIONB30BaHHUS METOJOB
(uzmgeckoro
MOJICTHPOBAHHUS B
HWH)KEHEPHO! IpaKTHKe

Braoeem: HaBbIKaMU

Braoeem: HaBbIKaMU

Braoeem: naBbIKaMu

He 61adeem: HaBbIKAMH

TpaBUILHOMN MpaBUIbHOMN MIPaBUIIbHOM NpaBUILHOMN
9KCILTyaTaIul 9KCILTyaTaIul 9KCILTyaTalluy 9KCILTyaTaIui
OCHOBHBIX TIPHOOPOB M | OCHOBHBIX TIIPHOOPOB H | OCHOBHBIX IIPHOOPOB M | OCHOBHEIX IIPHOOPOB 1
o0opynoBaHHs o0opynoBaHHs o0opynoBaHus 00opynoBaHUs
COBPEMEHHOM COBPEMEHHOI COBPEMEHHOM COBPEMEHHOU
¢buzmgeckoit ¢uzmaeckoit ¢usnueckoit ¢buzmyeckoit
nadoparopuu; nadoparopuu; nabopatopuu nabopaTopun
HaBbIKaMU 00pa0OTKU M | HaBBIKAaMU 00PabOTKU U

HHTEPIIPETUPOBAHUS HMHTEPIIPETUPOBAHUS

pe3yIbTaToB pe3yIbTaToB

(busnyeckoro (usmyeckoro

9KCIEPHMEHTA; 9KCHEPHMEHTa

HaBbIKaMU

HCTIONB30BaHUsA

METOJI0B (PU3HIECKOTO

MOZEIHPOBAHHS B

MHXCHEPHOH MpPaKTUKe

Cnocoben: Ionumaem:

CaMOCTOSITENIBHO
paspaboratb 1
MIPOBECTH (PU3MUECCKHI
9KCIEPHMEHT

(bu3nuecKre IPUHIHIIBI
PabOThI M3MEPHUTENBHBIX
proopoB




7.3 TunoBble KOHTPOJIbHBIE 3a]aHUsl WM WHbIE MaTepPUAJIbl, HEOOX0AMMbIe J1JIsI

OLlCHKH 3HAHMH, YMEHHWil, HABBIKOB, XapaKTepHU3YIIUX I3Tanbl (opMUpOBaHMA
KOMIIeTEHIIUI1 B IIpoLecce 0CBOeHHUs 00pa3oBaTeIbHONH IPOrpaMMbl

7.3.1 TunoBble 3aiaHusl JJisl NMPOBeAEHHS] TEKYIIEr0 KOHTPOJS M PYyOeKHOro

TECTUPOBAHUSA

ok wnE

© ®

10.
11.

12.
13.
14.
15.

16.
17.
18.

19.
20.
21.
22.
23.

24,

Ilpumepul 6onpocos 014 3auiumaol 1a00PAMOPHBIX padOM.

UTto Takoe MOCTyNaTeIbHOE U BPAIIaTeIbHOE JIBHXKCHHUS ?

Urto coboli mpeACTaBIIIOT CKOPOCTh U YCKOPEHHE, B YEM OHU U3MEPSIOTCS?

Yro Takoe Bec Teja, B UeM OH U3MepsieTcs?

Kaxk yctpoena mammna ATByia u kakue GU3NUEeCKUe 33]]a4l OHA MOXKET PEIIUTh?

B ueMm cymHoCTh 3aK0Ha MyTH JJ1sI PABHOIIEPEMEHHOTO JIBUKCHUS TEJ?

C Kakoro MOMEHTa BPEMEHHM Ha MallMHe ATByJa YCKOPEHHOE JABUKEHUE NMEPEXOIUT B
paBHOMEpHOE?

CdopmynupyiiTe BTOpOi 3aKOH JUHAMUKH JJI BPAILATEILHOTO JBUKEHUS U OOBSCHUTE
ero.

YTo Takoe MOMEHT CHJIBI, B UeM U3MEPSETCs, KaK HalpaBJIeH?

Packpoiite ¢u3myeckuii CMBICI MOMEHTA HHEpPLUMHM Tella. B Kakux eauHuIlaX OH
U3MepseTCs?

Urto Takoe yrioBoe yCKOPEHHUE, B UM OHO U3MEPSIETCs, KaK HalpaBJICHO?

Kak cBsizanbl Mexay coOOM JuHEHHas W YrjiaoBash CKOPOCTH, JIMHEWHOE U YIJIOBOE
YCKOpEeHUS?

Yemy paBHa KMHETHUECKAsl DHEPTHUS U paboTa BpaIIaTeIbHOTO ABUKEHUS Tena?

UYrto Takoe MomMeHT umnyibca? Kak oH HanpaBiien?

JlaiiTe ornpesienieHre MOMEHTY MHEPIIMH, B YEM OH U3MEPSETCS?

[IpuBeauTe mpuMepsl MOMEHTOB UHEPIIMU OTHOCUTEIBLHO OCH MPOXOIAIIEH yepes LIEHTP
TSDKECTH TEJ MPaBUILHON (GOPMBI?

Kakue cucteMsl sSBIISIFOTCS KOHCEPBATUBHBIMU U JTUCCUTTATUBHBIMH.

KaxoB Bua hopMyt 11t SHEPTUHU BpAIIATEIbHOTO JABMKEHUS TBEPIOTO Tena?
ChopmynupyiiTe 3aKOH coXpaHeHUs MexaHnuyeckod sHepruu. Kak on gopmynupyercs
JUTSI TACCUTIATHBHOM CHCTEMBI?

Yro Takoe konebanus? Kakue konebaHus Ha3bIBAIOTCS TAPMOHUYECKUMHU?

Kaxkue Bunasl xonebanuii Bel 3Haetre? OT 4ero ovu 3aBUCAT?

[Ipu kaKoM yCI0BUM BO3HUKAIOT BBIHYKJICHHBIE KOJIEOaHUs?

OT 4ero 3aBUCHT MEPUO COOCTBEHHBIX KOJICOAHUI MEXaHMUYECKIX CUCTEM.

Kak BnmsieT cuna CONMpOTHBIECHUS CpEIbl HAa TEPUOJ] W aMIUIMTYAY 3aTyXarollux
Kosie0aHui?

Uro Takoe norapudmuueckuil JeKpeMeHT 3aTyxaHua? Kak ero ompenemnstor
MPaAKTUYECKU?
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25.
26.

217.
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 ueM cymHocTh MexaHHYeCKOTo pe3oHaHca? UeMy paBHa pe30HaHCHAs 4acToTa?

Kax onpenenuts cCOOCTBEHHYIO YacTOTy KOJeOaHMI MeXaHWYeCcKux cuctemM? UTto Takoe
CTAaTUCTUYECKAs aMIUTUTY1a?

Yro Takoe nmocrosinHas bonbliMana? YkaxuTe ee pa3sMepHOCTb.

Yro Takoe umnciio Aporaapo? Yemy OHO paBHO?

Yro Takoe MoJIeKyIsIpHas Macca rasza?

Kak paccunrars 4rcio MOneKys raza?

UTto Ha3bIBACTCS UI€ATBLHBIM Ta30M?

CdopmynupyiiTe nepBoe Hayaao TEPMOIUHAMUKH.

OObsicHuTe ero ¢puznueckuil cmpica ypaBHeHus: Knanelipona — Menzeneesa.

Urto coboli mpeacTaBisgeT BHYTPEHHSIS SHEPT Ul UI€alIbHOTO ra3a’?

UYrto Takoe 4KucIio cTeneHeil cBo00Abl MOJIEKYIT UealbHOro raza? OT 4ero OHO 3aBUCUT?
Uto Ha3bIBa€TCS MOJIBHOM TETIOEMKOCTHIO ra3a?

Yro Takoe nmokasareinp aauadatsl? OT 4ero OH 3aBUCUT?

Kakoe  cocrossHME  OTKpBITOM  TEPMOAWHAMUYECKOHM  CHCTEMBI  HA3bIBACTCA
CTaIlHOHAPHBIM?

UTo Ha3BIBACTCS SHTPOMHMEH, B KAKMX SIUHUIIAX OHA U3MEPSCTCS ?

[Touemy ncmapeHne >KUAKOCTH COMTPOBOKIAACTCS YBEITMUCHUEM dHTPOITAN?
Chopmynupyiite Ctokca u oO0bsicHUTE ero. llouemy OH uMeeT JUIIbL YacTHOE
MpUMEHEHHE?

B uem coctout meton Ctokca onpeneneHus: KodhGuiimeHTa BI3KOCTH KUKOCTEN?
ChopmynupyiiTe 3aKkoH ApXxumea.

Uewm oTauvaeTcs peajgbHas KUAKOCTh OT UCATbHON?

B ueM TpoiicTBeHHBIN cMbICH ypaBHeHus: bepuynn?

UTto Ha3bIBaeTCs TEPMODJIEKTPOHHON dMUccHE? ONUIINUTE 3aBUCUMOCTh aHOHOTO TOKa
oT HamnpspkeHus. OT 4ero 3aBUCUT BEJIMYMHA TOKA HACKIIICHUS ?

Kaxk ycTpoen BakyyMHBIN 1107?

Kak ¢popmynupyercst «3aK0H TpeX BTOPHIX»?

KakoB MexaHW3M NMPOBOMMOCTH METAJIIIOB?

Kax u mouemy MeHseTCS TPOBOIUMOCTH METAJIOB C TEMIIEPATYPO?

UYTto Ha3BIBACTCS MOTYIPOBOTHUKOM?

Kaxk 1 mouyemy mMeHseTCS TPOBOIUMOCTD TTOJIYIIPOBOTHUKOB C TEMITEpaTypOi?

Kaxk BnusitoT mpuMecu Ha TpOBOIMMOCTh METajlIa U TTOJTYITPOBOTHUKA?

Uto Ha3bIBaCTCS DHEPTHUEH aKTHBAIIUH?

Cdhopmynupyiite 3akoHbl BosibTa 17151 KOHTaKTHOH pasHoctu noteHnuanos (KPIT).
Ha3zoBute npuunnel Bo3HukHOBeHUs1 KPII B MeTanmnax.

Kax Bozamkaetr Tepmo-3/IC? Ot uero oHa 3aBUCHT?

Yro takoe Tepmornapa? st uero mpuMeHstoTcs TepmMoctonouku? [IpuBenure nmpuMepsl
TepMorap.

UYrto takoe koaddunment repmo-2J1C? Kak ero onpenensror? B uem o usmepsercs?
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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.

Uro takoe marHeTuku? Kakue Buabl MarHeTukoB Bbl 3Haete? IlpuBenurte mpumepsl
MarHeTHKOB.

Uto Takoe BEKTOp WHTCHCHBHOCTH HaMarHWYMBaHWA? B demM u3MepsoTcs BEKTOpa
MarHUTHOTO MOMEHTA, HHIAYKIIMU U HANPSDKEHHOCTH MarHUTHOTO TI0J1sl, ”THTEHCUBHOCTh
HaMarHUIUBaHUS?

VYKaxuTe pa3MEpHOCTb MAarHUTHON ITOCTOSTHHOM.

N3 kakuX BEKTOPOB CKJIAJABIBACTCS BEKTOP MAarHUTHON WHAYKITUU B MarHETUKE?

B dyem cymHocte nauamarHutHOro dddekra? IloueMy OH He3HAYUTENEH s
napamMarHeTUKOB?

UYrto Takoe MarHuTHasi BOCIPUUMYHMBOCTh Maruetnka? Kak oHa 3aBUCUT OT TeMIiepaTyphi?
[Touemy aJisg AMaMarHeTUKOB OHA OTPUIIATEINIbHA, a JUIsl TapaMarHeTUKOB MOJI0KUTEIbHA?
Kaxk npoucxoaut HamarHnyuBaHue napamaruetruka ? Kak BiausieT Ha HETO TeMIieparypa
napamMarHeTuka’?

Yro takoe ¢peppomarHeTuk ? KakoBa ero crpykrypa? Uto npencrapisitoT coO0H JOMEHBI?
YKaxuTe ux pazMepsl.

OOBsICHUTE 3aBUCHUMOCTH BEKTOPOB WHTEHCHBHOCTH HAaMarHUYHMBAHUS W WHIYKIIHU.
OTHOCHUTEITLHOM  MAarHUTHOW  TPOHHUIIAEMOCTH  (eppoMarHeTMKa OT  BEKTOpa
HaIPSKEHHOCTH MarHUTHOTO TIOJIS.

KaxoBbl 3HaUEHNS OTHOCUTEIIBHONW MarHUTHOM MPOHUIIAEMOCTH I (peppOMarHEeTHKOB?
Yro Takoe dhepputs? B ueM ux ocodeHHOCTH? ['/1€ OHU TPUMEHSIOTCS?

B yeM cynHOCTh OCTaTOUHON HAMarHM4YEHHOCTH (eppomarHeTuka? Kak crpoutcs netis
MarHuTHOTo rucrepesrca? B uem pusnueckuii CMbICT KOIPIUTUBHON CHITBI?

Kak  xapakrtepuzyer 1ulomaap TNETJIM  TUCTEpPE3UCa  MarHUTHBIE  CBOMCTBA
dbeppomaraeTuka? UTo Takoe «KMATKHE» U «KECTKHUE» MarHUTHBIC MaTepuaibl? I 1e oHM
IPUMEHSIOTCS?

Kakum 06pa3zoM MOKHO MOTYYUTh IEPEMEHHBIN TOK?

Uto Takoe aKTUBHOE, E€MKOCTHOE, HMHIYKTUBHOE€ W TIOJHOE COIPOTHBJICHUE IICTH
nepeMeHHOTo Toka? OT 4ero OHU 3aBUCAT?

Yro HazweiBaeTcs 3¢ (HEeKTUBHBIMU 3HAYCHHUSIMH CHITBI TOKa, HanpsokeHus u 3 J[C?
Chopmynupyiite 3akoH OMa JiJis IENH NEPEMEHHOT0 TOKa U OOBICHUTE €TO.

Yto coboii mpeacTaBiseT dJACKTpUUYSCKUN pe3oHaHc? Kakue BUIBI DIEKTPHYECKOTO
pe3oHaHca Bbl 3HaeTe? ['1e OHM PUMEHSIOTCS?

ChopmynupyiiTe onpeaesieHus MOHATHI: JIMH3a, TOHKAs JIWH34, TJIaBHAs ONTUYECKAs OCh
JUH3BI, ONTHUYECKUU LEHTP JUH3bI, TJIaBHBIA (POKyC JMH3BI, (oKanbHas TJIOCKOCTH,
moOOYHast ONMTHYECKAst OCh JIUH3HI.

[TosicHuTe CBOWMCTBA TpeX «3aMeYaTeNIbHBIX Jydei» s coOWparomell JIMH3BI U IS
paCCEHUBAIOIIEH JIUH3HI.

[Tosicaute HpopMyTy TOHKOM JTUH3HL.

Bcerna i 1BOSIKOBBINTYKJIask TUH3A ABIISIETCS coOuparorieii? OTBET MOSICHUTE.

Bcerna nmu 1BosikOBOTHYTas JIMH3a SBJSIETCS paccenBaromieii? OTBET MOsSICHUTE.
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82.
83.
84.
85.
86.

87.
88.

89.

90.

91.
92.

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

99.

100.

Kakumu crocobamMu mpoBOAUTCS U3MEpPEHUE TOKa3aTels MPEJIOMIICHUs >KUIKOCTH U
TBEPABIX TEN?

B ueM 3akrouaeTcs siBIeHNE TTOJHOTO BHYTPEHHETO OTPAKCHUS ?

OOBsicHUTE 00pa30BaHNE CBETOTEHU B pehpaKkTOMETPE.

Uto moHMMAIOT TOa aOCOMIOTHHIM W OTHOCHUTEIBHBIM ITOKA3aTEISIMU IPEIOMIICHUS
BelIeCTBA?

B dWem cocrout sBnenue wHTephepeHIMHU? YCIOBHS HAOMIOICHUS MaKCUMYyMOB U
MUHHUMYMOB UHTEHCUBHOCTH IIPU UHTEP(DEPEHIIUU.

['eomeTpuyeckast 1 ONTHYECKAst Pa3HOCTH X0/ BOJIH.

OOBscHUTE UHTEPGEPEHITUIO BOJH MPH HaO0ieHIH Kostell HproToHa (B TPOXOSIIEM K
OTPaKEHHOM CBETE).

Onuiure OnbIT MO ONPENEICHUI0 PAINyCca KPUBU3HBI JIMH3bI C MOMOIIBIO Kojel Hpro-
TOHA.

Onummurte npunnun [todirenca — @penens. OOBACHUTH C €ro IMOMOIIBIO SIBICHUE
I paKIHH.

HazoBure ycinoBus riiaBHbIX MAKCUMYMOB 1 MUHUMYMOB J1J1 JU(DPAKIIMOHHON PEIIETKU.
[ToueMy cmemaroTcsl TMOJIOKEHHSI MAaKCMMyMOB TP W3MEHEHUHM yTJjia MajJcHUs Ha
TU(GPAKIIMOHHYIO PEIIETKY CBETOBOW BOJTHBI?

Uto co0oit mpeACTaBIsAIOT €CTECTBEHHBIN U MOJISPU30BAHHBIN CBET.

Ha3zoBute MeToABI MOTyYEHHS TIIOCKOMOJISIPU30BAHHOTO CBETA.

Cdopmynupyiite 3akoH Maitoca.

Kak ¢ momomipro mnonsiponia MOKHO OTJIMYWATH IUIOCKOIOJSIPU30BAHHBIA CBET OT
€CTECTBEHHOI0?

HazoBute BUIBI CHEKTPOB U OOBSICHUTE WX MpoucxoxkiaeHue. [louemy nuHenHvaTbie
CHEKTPBI PA3JIMYHBI Y PA3HBIX AJIEMEHTOB?

[Tosicuute 3aTpyaHenus: Teopun Pesepdopaa n ux pazperieHue ¢ moMOIIbI0 MOCTYJIaTOB
bopa.

[TosicHuTE YCTPOKCTBO M MPUHIUI AEHCTBUSI MOHOXPOMATOPA.

Onumure OmbIT MO M3MEPEHUI0 TeMIepaTypbl pacKaJ€HHBIX TeJl ONTHYECKUM
MMUPOMETPOM.

Ilpumepvl mecmogvix 3a0anHuil 014 NPOBEOCHUA MEKYULE20 KOHMPOJIA U PYOEHCHO20

mecmuposaHu.
1. Makc I1naHk BBIABUHYJ TUIIOTE3Y, ...

a) YTO aTOM COCTOUT M3 IOJOKHUTCIIBHO 3apsKCHHOI'O AApd, BOKPYI' KOTOPOIO IIO

opOuTaM BpaIIarOTCsl OTPULIATETHLHO 3aPSHKEHHBIC IJICKTPOHBI.

6) 4TO aTOMBI U3JIYHAIOT 3JICKTPOMAIrHUTHBIC BOJIHBI HC HCTIPCPBIBHO, a4 OIIPCACIICHHBIMHA

MopuusAMHA — KBAHTAMU.
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B) UTO YaCTOTa 3JICKTPOMATHUTHOI'O U3YUYCHHS, YMHOKEHHAs Ha MOCTOsSHHYIO [11aHka,
paBHA Pa3HOCTH IOJHBIX MEXAHUYECKUX SHEPTHUM 3JIEKTPOHA HA €r0 HAYaJlbHOW M KOHEYHOU
opOuTax, MKy KOTOPHIMH COBEPILIACTCS IEPEXO/] ANEKTPOHA.

T') 9YTO HEPIHsI KBAaHTA JICKTPOMArHUTHOTO U3JTyYCHHUS, HCITYCKaeMOT0 TIPH TIEPEXO/Ie C
OJTHOM OpOUTHI HA IPYTYIO, paBHA KHHETUYCCKON YHEPTUH IJICKTPOHA.

2. KoaddurmeHTsl 3aTyxXaHUS COOTHOCSATCS IJIsi NIBYX IPHUBEACHHBIX HA PUCYHKE
rpadukax Kak...

1y

0 Yy
2)

X 1 |

a) B1 < B2
0) By = B2 r) By

W ™

IA
N

3. [lepuon mudpakumonnoii pemerku 0,01 mwm. [lepBoe audpakimonnoe n3o0OpakeHne
HAXOJUTCSI OT LEHTpalbHOTO H300pakeHus Ha pacctosauu 11,8 cMm, oT pemerkn — Ha
pacctostHuu 2 M. YeMy paBHa JJIMHA CBETOBOM BOJIHBI?

a) 0,03 MxMm. B) 0,001 MKMm.
0) 0,005 MkM. r) 0,2 MKM.
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7.3.2 TunoBble 3aAaHus JJIsi IPOBeJIeHUsI MPOMEKYTOUYHOI aTTecTanmum (3a4era,

IK3aMeHa)

Komnemenyuu:
OIIK-1 — CnocoGeH pemiaTh TUIIOBBIE 33/1aud MPOGECCHOHAIBHOM JEATeIbHOCTH Ha

OCHOBE 3HAaHHM OCHOBHBIX 3aKOHOB MAaT€MAaTHMYE€CKHUX M €CTECTBEHHBIX HayK C IPpUMCHCHHUCM
I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TEXHOJIOTH.

o

10.
11.
12.

13.

14.

15.
16.
17.

18.

BOI’lpOCbl K 3auemam.

dusnka B CUCTEME ECTECTBEHHbIX Hayk. OOIas CTpyKTypa W 3aJayd JUCLUILIAHBI
«Duzuka». JKCepUMeHTaIbHAS U TeOpeThuuecKas hu3ukKa.

dusnyeckre BETWYUHBI, UX HU3MEPEHHE M OICHKa TorpemrHocTed. CUCTEMBbI eIUHUIL
(bU3UYECKUX BEJIMYHH.

Kparkas ucropuss pusznueckux wuaen, KOHIEMIUA M OTKphITHH. PHU3MKa U HAYUYHO-
TEXHUYECKUH MPOrpecc.

OCHOBHbBIC KHHEMAaTHYCCKHE XApPaKTCPUCTHUKHU KpHBOHHHGﬁHOFO JBHMJKCHHUA. CKOPOCTh U
YCKOPCHHC. HOpMEUII)HOG N TaHI'CHIOHUAJIIBHOC YCKOPCHHUC.

Kunemarnka BpamaTenpbHOTO IBUXKEHUA. YTIIOBasi CKOPOCTh M YIIOBOE YCKOPEHHE, UX
CBSI3b C IMHEWHOUW CKOPOCTBIO U YCKOPEHUEM.

[IpoctpanctBO M Bpemss B MexaHuke HproroHa. CHCTEMBI KOOpJIWHAT W HX
npeoOpa3oBaHus.

PU3NUECKUN CMBICI TPOU3BOAHON U UHTErpaia.
NHepunanbHble CUCTEMBI OTCUETA U MEPBBIN 3aK0H HproTOHA.

Bropoii 3akon Herotona. Macca, umiysbec, cuiia. Y paBHEHUE ABUKEHUSI MATEPUATIbHOU
TOYKH.

Tpetnii 3akoH Hp10TOHA M 3aKOH COXpaHEHUS UMITYJIbCA.
3aKOH BCEMUPHOTO TATOTeHUsA. CUIIbI TPEHUS.

HNHTerpupoBanne ypaBHEHUM JBWKEHMS, pPOJb HaydaldbHbIX ycinoBuu. LleHTp Macc
MEXaHUYECKOU CUCTEMBI, 3aKOH JIBMKEHHUs LICHTPa Macc.

JIBmokeHne Ten ¢ TEepEeMEHHOW Maccou. YpaBHeHwe Meniepckoro. @opmyna
[{nonkoBCKOroO.

MoOMEHT UMITyIbCa MAaTEPUATBHOM TOYKHM M MEXAHUYECKOW CUCTEMBbl. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

3aKOH COXpAaHEHUSI MOMEHTA UMITYJIbCA MEXaHUYECKON CUCTEMBI.
JIBM>KEHME B TOJIE LIEHTPAIbHBIX CHII. 3aKOHbI Keruiepa.

Cuna, paboTa u moTeHIuanpHas sHeprus. KoncepBaTuBHbIC 1 HEKOHCEPBATUBHBIC CHIIHI.
PaboTa u kuHETHYECKAST SHEPTHS.

3aKoH COXpaHCHUA MMOJIHOM MEXaHUYECKOM 9HCPIr'MU B IIOJIC MOTCHIMAJIBHBIX CHIJI.
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19.
20.
21.

22.
23.
24,
25.

26.
217.
28.

29.
30.
31.

32.

33.

34,

35.
36.
37.
38.

39.
40.
41.
42.

43.

44,

CBsi3b M@Ky CUJION U MOTEHIIMATILHOM dHEpTHEH. ['paueHT cKasipHOM (PyHKIIUH.
CronkHoBeHus Tea. AOCOIIOTHO YIIPYTroe CTOJIKHOBEHHE.

OCHOBHOE ypaBHEHHE JHWHAMHUKMA BpalIaTEJIbHOIO JBM)KEHHS TBEPAOro Tela C
3aKpEIICHHON OCBIO BpAICHUS.

MowmeHT umnynbca tena. MoMmenT nnepunu. Teopema llterHepa.
Kunernueckas s3Heprus Bpamaromerocs TBEpAOro Tena.
I'mpockonmyeckue cuibl. [ MPOCKONBI M KX IPUMEHEHUE B TEXHHUKE.

OO6mue cBoMCTBaA XKUIAKOCTEH U Ta30B. CTallMOHApHOE TECYEHHE UACAIBHOU >KUJIKOCTH.
YpaBHenue bepnyiuu.

NneansHO ynpyroe Teno. Ypyrue HanpsHKeHUs U 1eGopMaliiu.
3akoH ['yka. Monayis FOHra.

Kunemarnueckoe omnmcaHue [OBWKEHUS KUJIKOCTA. BekrtopHeie mnons. IloTok u
UUPKYISALUS BEKTOPHOTO TOJIS.

YpaBHEHUS IBH)KCHUS U PABHOBECHS KUIKOCTH.
DHeprus yrnpyrux aedopmaiiuii TBEp0ro Tena.

[IpuHUMIT  OTHOCUTENBHOCTH M TpeoOpa3zoBanus ['amunes. HenHBapuaHTHOCTH
ANIEKTPOMATrHUTHBIX SABJICHUI OTHOCUTENIbHO ITpeoOpa3oBanuii ["anuest.

[TocTtynaTel crieMaJIbHOM TEOPUM OTHOCUTEIBHOCTH OWHIITEWHA. OTHOCHUTEIBHOCTH
OJIHOBPEMEHHOCTH U npeodpazoBanus JlopeHia.

HapaI[OKCBI peHHTHBHCTCKOﬁ KMHCMATHKH. COKPAIICHUEC NJIMHBI U 3aMCIJICHUC BPEMCHU
B IBMKYIIUXCA CUCTEMAX OTCUCTA.

PenaruBnucrcknii umnysbCc. B3auMOCBS3b MAacChl M JHEPTMU B CIELMAJIBHONW TEOPUH
OTHOCUTEIBHOCTH DVHIITENHA.

CnenuanbHON TEOPUU OTHOCUTEIBHOCTH DUHILTEHA U SiIEpHAsi SHEPreTHKA.
[IpeobpazoBanme CKOPOCTEN B PEISITUBUCTCKON KUHEMATUKE.
CoxpaHeHue penasiTUBUCTCKOTO UMITYJIbCa. PEeIsTUBUCTCKAs SHEPTUSL.

TepmoauHaMuueckoe paBHOBecue M Temneparypa. HyneBoe Hauano TepMOAMHAMUKH.
OMIupuyeckasi TeMIeparypHas 1iKasia.

KBa3ucratnueckue mponeccol. Y paBHEHUE COCTOSIHUS B TEPMOAUHAMUKE.
ObpaTtumsbie 1 HeoOpaTUMebIe npoiecchl. [lepBoe Hayano TepMOIUHAMUKHY.
TerutoemkocTs. YpaBHeHue Maiiepa.

N3oxopuueckuii, n300apuyecKuii, W30TEPMHUUCCKHM, aanadaTUYECKHl TPOIECChl B
WJICAUIbHBIX T'a3ax.

[IpeobOpaszoBanue TEMIOTH B MexaHW4yeckyto padoty. [{ukn Kapno u ero koadduiment
MIOJIE3HOTO JIEUCTBUSL.

DHTpONUA.
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45.

46.
47.
48.
49.
50.
ol.
52,
53.

54,
55.

56.
57.
58.
59.
60.
61.

62.

63.
64.

65.
66.

67.
68.

69.
70.
71.

CBs13p TEIJIOEMKOCTH HJCAJIBHOIO Tra3a € YHUCIOM CTeNeHell CBOOOABI MOJIEKYJI.
[TonuTponn4ecknii MpOLECC U €r0 YACTHBIE CIIyYau.

TepMmoanHaMHUUYECKUE TOTEHIIMAIIBI U YCIIOBUS paBHOBECHS. Da30BbIE MPEBPAILICHUS.
Ypasuenue Knanenpona — Knaysuyca.

PeanbHble rasel. YpaBuenue Ban-nep-Baanbca. Kputnueckas uzorepma.

Dddext Txoyns — Tomcona.

Kitaccuueckas Teopust TEMIIOEMKOCTH TBEPIBIX Tel. 3akoH [rononra u I1tu.
JlaBiieHHE ra3a ¢ TOYKU 3pEHHS MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.
TennoeMKoCTh U YUCIIO CTENEHENH CBOOO Il MOJIEKYJI rasa.

PacnpeneneHI/Ie Makcsenna L MOAYJIA U HpOGKHI/Iﬁ CKOpPOCTH MOJICKYJI UACAIIBHOT'O
rasa. SKCHCpI/IMeHTaJIBHOG 000CHOBaHHE PaCIIpCACICHUA Makcaena.

Pacnpenenenue bonbimana u 6apomerpuyeckas popmyia.

BBIBO,Z[ pacnpezxeﬂeHI/Iﬁ Makcaemia u BOHBHMaHa N3 YCJIOBHA paBHOBCCHOI'O XapaKTCpa
ABHIKCHHUA MOJICKYIJI.

Haubonee BeposiTHas, CpeiHAAsA U CPEIHEKBAIpaTUYHAs! CKOPOCTH.
Onpenenenne uncna Asoragpo metonoM Ileppena.

SIBnenus nepenoca. Juddysus, TennonpoBoAHOCTh, BHYTPEHHEE TPEHHUE.
bpoyHOBCKOE nBUKEHHE.

Yucno CTOJIKHOBEHUH U ITIMHA CBOOOJHOTO MpoOera MoJIeKyJl HeanbHOro rasa.

OMmnupudeckue ypaBHeHHs nepeHoca. Puka, Pypse m Hprorona. Pemakcanms x
COCTOSIHUIO PaBHOBECHSI.

OTKpBITBIE TUCCUTIATHUBHBIE CUCTEMBI. CaMOOpraHu3anus B OTKPBITBIX CHCTEMAaX, POJib
HEJIMHEUHOCTH.

Onykryanuu. budypkamuu u katactpodsl.

Nnen cunepretnku. I[Ipumepsl caMOOpraHM3aliM B KMBOW M HEXKUBOM HPHUPOJIE.
JlnHamMuueckuit xaoc.

3akon Kynona. HanpsskeHHOCTh M TOTEHIIUAI 3JIEKTPOCTATUYECKOTO MOJIA.

Teopema I'aycca B unTerpansHoil hopMe U €€ MPUMEHEHHE JIJIsl pacyeTa dJIEKTPUUECKUX
IOJIEN.

Teopema I"aycca B nuddepennmanbroit hopme. JIuBepreHiys BEKTOPHOTO MOJIS.

Teopema Ctokca B uHTErpasibHOM U quddepennnansaoi popme. Lupkymnsmus u poTop
BEKTOPHOTO TIOJISI.

Ypasuenus [lyaccona u Jlamnaca st moreHuuana.
Teopema HpHioy.
PaBHoBecue 3apsi10B B mpoBogHUKE. OCHOBHAS 33/1aya 3JEKTPOCTATUKU MTPOBOJIHUKOB.
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72,

73.
74,
75.

76.
77,
78.

79.
80.

81.

82.

83.

84.
85.
86.
87.
88.
89.
90.
91.

92.
93.
94,
95.
96.
97.
98.
99.

OKBUIIOTCHIIUAJIBHBIE TMOBEPXHOCTA M CHUJIOBBIC JIMHUM BJIEKTPOCTATUYECKOTO IOJIS
MEXK1y POBOJIHUKAMU.

DneKkTpocTaTHuecKas 3aluTa.
EMKOCTH TPOBOJTHUKOB M KOHAEHCATOPOB. DHEPIUsl 3apsKEHHOTO KOHJIEHCATOPA.

9H€pFI/I$I B3aI/IMOI[€I‘/’ICTBI/IH QJICKTPHUYCCKUX 3apsaAa0B. SHCpFI/I}I CUCTCMBI 3apsA’KCHHBIX
ITPOBOJHHUKOB.

OO0bemMHas MIOTHOCTD OHCPIUU JICKTPOCTATHYCCKOIO ITOJIA.
EHCKTpI/I‘—ICCKOG II0JIC AUIIOJIA. I[I/IHOJ'IB BO BHCITHCM JJICKTPHUYICCKOM I10JIC.

[Monspuzarus audekTpuKkoB. OpUEHTAIMOHHBIA W Je(OpPMAIIMOHHBIM MEXaHU3MBbI
MOJISIPU3ALINH.

BekTop 35eKkTprueckoro cMemeHus (JJIEKTPUICCKON HHAYKIIHH).

HI/IBHGKTpI/I‘-IGCKaH IIPOHHUIACMOCTb BCHICCTBA. SHGKTpI/ILIeCKOG ImoJI¢ B OJHOPOJIHOM
AUDJICKTPHUKCE.

Paznoxxenne mojs CHUCTEMBI QJIICKTPUYCCKUX 3apsaJ0B IIO MYJIbTHUIIOJISM. I[HHOHBHBIﬁ
MOMCHT CHUCTCMEI 3apsA10B.

BekTop mnomspuszanuu (IMOJISIpU30BaHHOCTH) JAMAJICKTPUKA U €r0 CBSA3b ¢ OOBEMHOW M
MMOBEPXHOCTHOM INTIOTHOCTHIO CBA3aHHBIX 3aPsI0B.

HI/IBHGKTPI/I‘-IGCKEUI BOCIIPUUMYNBOCTD U AUIBJICKTPHUYUCCKAA ITPOHUIACMOCTD. OObeMHas
IINIOTHOCTDb SHCPI'UU JJICKTPHUYCCKOI'O ITOJIAA B AUBJICKTPHUKC.

[TonkmrodueHre U OTKIIOUYEHUE KOHAEHCATOPA OT UCTOYHUKA TocTossHHOM DJIC.
Cuia ¥ TJIOTHOCTh TOKA. Y paBHEHUE HENMPEPHIBHOCTHU JIJIsl TFIOTHOCTH TOKA.
3akon Oma B uHTEerpaibHoi u nuddepennuanbaon hopmax.

3akoH Jxoyisa — Jlenna.

3akoH Bunemana — @panna.

DJIIEKTPOJIBUKYIIAs CHJIa UICTOYHHUKA TOKA.

[IpaBuna Kupxroda.

Krnaccuueckass Teopus siekTpornpoBoaHocTH MetamioB (teopust [pyae — Jloperia),
YCJIOBUS €€ MPUMEHUMOCTH U MMPOTUBOPEUHS C IKCIEPUMEHTAIBbHBIMU PE3YJIbTaTaMHU.

MakcBennoBCKas pejlakcaiys HEOJHOPOIHOCTH 3apsifia B MPOBOIHUKE.
DJIEKTPUUECKHUM TOK B Ta3ax U KUIKOCTSIX.

TepMOdIIEKTPOHHASI IMUCCHS.

KoHTakTHBIE 2JIEKTPUYECKUE SIBJIICHUS.

MaruuTtHO€ B3aUMOJICHCTBUE TTIOCTOSIHHBIX TOKOB. BEKTOP MAarHUTHOM UHAYKIUH.
3akoH AmMmepa.

Cuna Jlopennia. /[pmxeHue 3apsiioB B dJIEKTPUUECKUX U MAarHUTHBIX TTOJISX.
3akoH buo — Caapa — Jlannaca.
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100.
101.
102.

103.
104.
105.

106.

107.
108.
109.
110.
111.
112.
113.
114.

115.
116.
117.
118.

119.
120.

Teopema o IUPKYJIALIUYU (3aKOH TIOJTHOTO TOKA).
MarnuTHoOe€ 1oJje IBIKYIIErocs 3apsa.

IIoToKk M HMPKYJISIUUS MAarHUTHOTO MOJIA. /[MBEpreHnus m poTrop BEKTOpA MArHUTHOU
VHIYKIUH.

JIBYDKEHUE 3apsKCHHBIX YACTHIL B DJICKTPUYCCKUX U MATHUTHBIX TTOJISIX.
Dddext Xomma u ero mpuMeHEHHUE.

MarsuTHOE I10JI€ 1 MarHUTHBIN IH/IHOJ'IBHHﬁ MOMCHT KpPYI'OBOI'O TOKa. Hamarunuenue
MAard€TuKoOB.

Haprl)KeHHOCTB MarHuTHOTO mnoJjisi. MarnuTtHas IMPOHULACMOCTD. KHaCCI/I(I)I/IKaHI/ISI
MAaroCTHuKOB.

BexTop HaMarHMYEHHOCTH U €TO CBA3b € INIOTHOCTBIO MOJIEKYJIIPHBIX TOKOB.
MaruuTtHast BOCIIpUMMYNBOCTh U1 MarHUTHAs IPOHULIAEMOCTb.

JlnamarHeTuKy, NapaMarHeTUKu U (eppoOMarHeTHKH.

I'pannyHbBIC YCI0OBUS HA IOBEPXHOCTH pa3zeiia IBYyX MarHeTUKOB.

OObeMHas IIOTHOCTh YHEPTUM MArHUTHOTO IOJISL B BEILLIECTBE.

DEeHOMEHOJIOTHS JJIEKTPOMAarauTHOM nHAyKuuu. [Ipasumno Jlenna.

VYpaBHEHHE IEKTPOMArHUTHON MHAYKIMU. CaMOMHIYKIIUSL.

NHIyKTUBHOCTH cOJEHOMJA. BKIIOYEHHE W OTKIIOYEHHE KAaTylIIKH OT HWCTOYHUKA
nocrostuHon J/1C.

OHeprust MarHUTHOIO ITOJISL.

du3nka 3EKTPOMATHUTHON UHIYKIIUH.

Buxpesoe anektpudeckoe nosie. Tok cMeneHus.

Cucrema ypaBHeHud MakcBemia B HHTETpabHONM (opMe W (PU3NYECKHI CMBICTT
BXOZALIUX B HEE YPABHECHUM.

Cucrema ypaBHenuid Makcsemia B qudpepeHunansHoi popme.

CkanspHbIii 1 BEKTOPHBIA MOTEHIUABI 3JIEKTPOMATHUTHOTO TOJIS.

B ONpPOCHl K IK3AMCHY .

®du3nka B CHUCTEME €CTECTBEHHBIX Hayk. OOmiasi CTpyKTypa M 3aJaud JTUCIUILUIMHBI
«Du3nka». JKCIEpUMEHTaNIbHAs U TeopeTudeckas gpuiznka. Ou3ndecKue BeIUUUHbI, UX
U3MEPEHUE U OllIeHKA morpenrHocTeit. CucteMsl equHuIl pu3nyeckux BeanduH. Kpatkas
ucTOpusl (PU3MUECKUX WJEH, KOHIEMIUN U OTKPhITUN. DU3MKa U HAYYHO-TEXHUUYECKUM
rporpecc.

OCHOBHBIE KHHEMATUYECKUE XAPAKTEPUCTUKU KPUBOJIMHEUHOTO ABUXKEHUSI. CKOPOCTh U
yckopenue. HopmanbHOE€ M TaHreHIMaabHOE yCcKopeHue. KnHemMartuka BpamaTeabHOro
JIBUKEHUS. YTJIOBAsi CKOPOCTh U YTJIOBOE YCKOPEHUE, UX CBS3b C JMHEMHOU CKOPOCTHIO U

YCKOPEHHUEM.
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10.
11.

12.
13.
14.

15.
16.
17.

18.

19.

20.
21.

22.

IIpoctpanctBO M Bpemss B MexaHuke Hproorona. Cucrembl KOOpAMHAT M HX
npeoOpazoBanust. PU3NYECKUI CMBICI MTPOU3BOTHON U HHTETpaIa.

HHepHI/IaJILHLIe CHUCTCMBI OTCUCTA U HGpBI:II‘/’I 3akoH HrroToHa.

Bropoii 3akon Herorona. Macca, uMmiyibc, cuiia. Y paBHEHUE JBHKCHUS MaTEPUATIbHON
TOUuKU. Tpernii 3akoH HbIOTOHA U 3aKOH COXPaHECHUS UMITYJIbCA.

3aKoH BCCMHUPHOT'O TATOTCHHA. Cunsl TPCHU.

HNHTerpupoBanne ypaBHEHUM JBWKEHMS, pPOJb HadajdbHbIX ycinoBuu. LleHTp macc
MEXaHUYECKOM CUCTEMBI, 3aKOH JIBUKEHHUSI LIEHTPa Macc.

JIBmokeHne Ten ¢ TEepEeMEHHOW Maccou. YpaBHeHne Memepckoro. @opmyna
[uonkoBckoro.

MomeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKHM M MEXAHUYECKOM CHUCTEMbl. MOMEHT CHJIBL.
ypaBHeHI/Ie MOMEHTOB. 3aKOH COXpaHCHHA MOMCHTA UMITYJIbCa MEXaHUYECKOU CHUCTEMBI.

JIBMKEHME B ITOJIE LIEHTPAIbHBIX CHII. 3aKOHbI Kerutepa.

Cuna, paboTa u noTeHuuagbHas 3Heprus. KoncepBaTuBHbIE 1 HEKOHCEPBATUBHBIE CUIIBI.
PaboTa u kuHeTH4ecKas SHEeprus. 3aKOH COXPaHEHUs MOJHOW MEXaHUYECKOW SHEPIUH B
I10JI€ TOTEHIUAJIBHBIX CUII.

CBsi3b MEX]ly CHJION ¥ OTCHIIMAILHON dHEpTrUe. ['pagueHT ckatsipHoi QyHKIMH,
CronkHoBeHHUs Tel. AOCOIIOTHO YIIPYTro€ CTOJKHOBEHHE.

OCHOBHOE YypaBHEHHWE [MHAMUKHU BpaIllaTEIbHOTO ABWKEHHS TBEPJIOrOo Tela C
3aKpEIUIEHHOW OChIO BpalleHus. MOMEHT numnyinbca tena. MoMeHT unepuuu. Teopema
[ITerinepa.

Kunernueckas sHeprus BpallaroIlerocs TBEPAOro Tea.
I'mpockonmueckue cuibl. [ MPOCKONBI M KX IPUMEHEHUE B TEXHUKE.

OOGmue cBoicTBa KUAKOCTEH M ra3oB. CTallmoOHApHOE TEUCHHE HACATBHON JKHUJIKOCTH.
YpaBHenue bepnyiuu.

NneansHo ympyroe teno. Ynpyrue HanpsikeHus u aedopmanuu. 3akoH ['yka. Moayib
IOHra.

Kunemarnueckoe omnncaHue JBWKEHUS KUIKOCTA. BekrtopHeie mnons. lloTok u
HUPKYJISALMS BEKTOPHOTO NOJIS. Y PaBHEHUS ABUXKEHUSI U PABHOBECHUSI KUJKOCTH.
DHeprus yrnpyrux aedopmaiinii TBep0ro Tena.

[IpuHuun OTHOCUTENBHOCTH H  TpeoOpa3zoBanust ['anmunes. HeuwHBapuaHTHOCTH
AJIEKTPOMArHUTHBIX SIBIICHUI OTHOCUTENIBHO MpeoOpazoBanuit [ anmes.

[ToctynaTel crieMaJIbHOM TEOPUM OTHOCUTEIBHOCTH OWHINTEWHA. OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH U mpeoOpa3oBanus Jlopenua. Ilapagokchl pelITUBUCTCKOMN
KMHEMAaTUKHU: COKpAILCHUE JIMHBI U 3aMEJJICHUE BPEMEHHU B JIBMKYILIUXCS CHCTEMAaX
OTCHUETA.
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23.

24,

25.

26.

217,

28.

29.

30.

31.

32.
33.

34,

35.

36.

37.

38.
39.

40.

41.

PenstuBuctckuil ummysnsc. B3auMocBsI3p MacChl M SHEPIUU B CIELMAIBHOM TEOpUU
OTHOCUTENBHOCTH DiHIITEHHA. CrielMalbHOM TEOPUU OTHOCUTEIBHOCTH DWHIITEWHA U
AJlepHasl YHEPreTUKA.

[IpeoOpazoBanue cKopocTei B  pensTUBHCTCKOM  kuHemaTuke. CoxpaHeHue
PESTUBUCTCKOTO UMITYJIbCA. PelsiTUBUCTCKAS DHEPTHSL.

TepmoauHaMuueckoe paBHOBecue M Temneparypa. HyneBoe Hauano TepMOAMHAMHKH.
OMnupuyeckas TemieparypHas mkajga. KBazucTaTHuecKHe NpOLEcChl. YpaBHEHUE
COCTOSIHHSI B TEPMOJIMHAMHUKE.

OOparumbie 1 HeoOpaTuMbIe npouecchl. [lepBoe HaYaI0 TEPMOAMHAMUKH.

TennoeMKoCTb. YpaBHeHne Mariepa. N3oxopuueckui, n300apUUYeCKui,
U30TEPMUYECKUH, airabaTUUeCKUi MPOIIECCHI B UJI€aTTbHBIX ra3ax.

[IpeoOpa3zoBanue TEMIOTH B MexaHW4Yeckyto padoty. [{ukin KapHo u ero koagppuunent
MOJIE3HOTO JIEMCTBUSA. DHTPOIHS.

CBsI3p TEIJIOEMKOCTH HJCAIBHOTO Tra3a € YHUCJIOM CTeneHell CcBOOOABI MOJEKYJ.
[TonuTponn4ecknii MPOLECC U €r0 YACTHBIE CIIyYau.

TepMoanHaMHUUECKUE TMOTEHLUHMAIBI U yCIOBUA paBHOBecus. Da3oBble MPEBpAILCHUS.
VYpaBuenue Knaneitpona — Knaysuyca.

Peanbubie ra3el. YpaBHeHue Ban-nep-Baansca. Kputuueckas wuzorepma. Dddekt
Jlxoyia — TomcoHa.

Knaccuueckas TCOPHA TCIINIOCMKOCTHU TBCPABIX TCII. 3aKoH I[IOJ'IOHF& u Iltu.

JlaBiieHHE ra3a ¢ TOYKH 3PEHUSI MOJEKYJISPHO-KUHETUUECKON TEOpHUH. TemIoeMKOCTh U
YHCJIO CTENEHEH CBOOO I MOJIEKYJT ra3a.

Pacnipenenenne MakcBemia i MOAYJIS U MPOCKUIUM CKOPOCTH MOJIEKYJ HUJICATBHOIO
ra3za. JKCepuMeHTaIbHOEe 000CHOBaHUE pacnpeeneHus Makcpea.

Pacnipenenenne bonbimana u Oapomerpuueckast dopmyna. BeiBoa pacmpeneneHuit
Makcsenna u bosibiiMaHa 13 yClOBuUsI paBHOBECHOTO XapaKTepa JIBUKECHUS MOJIEKYL.

Haubonee BeposiTHasA, CpellHAsI U CpeAHEKBaApaTUUYHas ckopoctu. OnpeneneHue yucia
ABoranipo metonom Ileppena.

SBnenus nepenoca. Auddysus, TemionpoBoIHOCTh, BHYTpEeHHEE TpeHue. bpoyHoBckoe
JBUKCHHUE.

Ywucio CTOIKHOBEHHH U JITTMHA CBOOOTHOTO MpoOera MOJIEKYJT UaealbHOro rasa.

Omnupuyeckue ypaBHeHHs nepeHoca. Puka, Pypse m Hprorona. Pemakcanms x
COCTOSIHUIO PaBHOBECHS.

OTKpbITBIE TUCCUNIATUBHBIE cUCTEMBI. CamoopraHu3anus B OTKPBITBIX CUCTEMAX, POJIb
HenuHeitHocTh. Dnykryauuu. budgypkamuu u katacTpodsl.

Unen cuneprernku. Ilpumepsl camMoopranmsanuv B JKMBOM M HEXKHUBOM NPUPOJE.
JIlnHamMuyeckuit xaoc.
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3akon Kynona. HampsikeHHOCTh M MOTEHLMAN 3JeKTpocTaTuyeckoro moiis. Teopema
l"aycca B unTerpansHoi (hopMe U ee MPUMEHEHUE JJIsl pacueTa dIEKTPUUECKUX MOJICH.

Teopema ["aycca B nudpepennnansuoit popme. uBepreHius BEKTOPHOTO MOJIS.

Teopema Ctokca B uHTETpasibHOU U quddepennnanbaon popme. Lupkynsanus u poTop
BEKTOPHOTO TIOJIS.

VYpasuenus Ilyaccona u Jlamiaca qis norennuana. Teopema MpHioy.
PaBHoBecue 3aps10B B mpoBogHKKE. OCHOBHAS 3aj1aya 3JEKTPOCTATUKU TPOBOIHUKOB.

OKBUIIOTEHIMAIbHBIE MOBEPXHOCTH W CHUJIOBBIE JIMHUM 3JIEKTPOCTATUYECKOIO IO
MEXAY MPOBOJHUKAMU. DJIEKTPOCTATUYECKAS 3alIUTa.

EmMKkocTh IMPOBOOAHUKOB 1 KOHICHCATOPOB. BHepFI/I}I 3aPAKCHHOI'O KOHACHCATOPA.

3HepFI/I$I BBaHMOHeﬁCTBHH QJICKTPHUYCCKHUX 3apsao0B. 3Hepr1/1>1 CUCTCMbI 3apPs’KCHHBIX
IMPOBOAHHUKOB. OO0beMHast IIOTHOCTD OHCPI'UU JICKTPOCTATHYCCKOIO ITOJIA.

3JI€KTpI/ILIeCKOC ITOJIC THUITOJIA. HI/IHOJ'IB BO BHCITHCM 3JICKTPHUYCCKOM IIOJIC.

[Honsipuzanust OUANAEKTPUKOB. OpPUEHTAUMOHHBIM M Ae(OPMAILMOHHBIA MEXaHU3MBbI
noysipu3anuy. BeKTop 371eKTprHuecKoro cMerieH st (3MeKTPUISCKON HHIYKIIUH).

JlnanekTpruyeckas NPOHUIIAEMOCTh BEHIECTBA. DJIEKTPUUECKOE IMOJ€ B OJHOPOTHOM
IVBIICKTPUKE. Pa3nokeHne MmoJisi CUCTEMBI JJIEKTPUYECKUX 3aPSAIOB MO MYJbTHUIIONSM.
JIATIOJIBHBINT MOMEHT CUCTEMBI 3apsIIO0B.

BGKTOp IMOJIpHU3all K (HOJ'ISIpI/ISOBaHHOCTH) JAUBJICKTPUKA U €TI0 CBA3b C 00BEMHOH U
HOBerHOCTHOI;'I INIOTHOCTBIO CBA3AaHHBIX 3apsAJ10B. ﬂI/IBHGKTpI/I“IeCKaﬂ BOCIIPUUMYUBOCTDb
U JTUDJICKTPHUYCCKAsA IMPOHHULIACMOCTD. OObemMHas MJIOTHOCTH 9HCPIrun SJICKTPUUICCKOI'O
ITOJIAA B IUDJICKTPHUKCE.

[TonkmroueHre U OTKIIIOUYEHUE KOHAEHCATOpa OT UCTOYHUKA TTocTossHHOM DJIC.

Cuna ¥ II0THOCTh TOKA. Y paBHEHUE HEMPEPHIBHOCTHU JJIS1 INIOTHOCTH TOKA. 3aKkOoH Oma B
MHTErpajibHOM U nuddepeHimanbHoi popmax.

3akoH J[xoynsa — Jlenna. 3akoH Bugemana — ®@panna.
DneKTpoABMKYIIAs cujla HCTOUHUKA Toka. [IpaBuna Kupxroda.

Krnaccuueckast Teopus siekTpornpoBoaHocTH MetamuioB (teopust [pyne — Jloperia),
YCJIOBUS €€ MPUMEHUMOCTHU U MPOTUBOPEUHS C IKCIIEPUMEHTAIbHBIMU PE3yJIbTaTaMHu.

MakcBeJlJIoBCKast peiaaKcanuAa HCOOJHOPOIHOCTH 3apsaia B IIPOBOIHUKC.
9HCKTpH‘ICCKI/Iﬁ TOK B I'a3ax M )XUAKOCTAX.
TCpMOBJ’IeKTpOHHaH smuccus. KontakTHbie QJICKTPUYCCKUC SABJICHUA.

MarauTHoe B3aMMOJICHCTBUE TOCTOSIHHBIX TOKOB. BEKTOp MarHMTHON MHAYKIHUH. 3aKOH
Awmrnepa. Cuna Jlopenua. JIBukeHue 3apsa0B B JJICKTPUUECKUX U MATHUTHBIX IMOJISX.

MaruutHoe mnone ABWXKylIerocs 3apsaa. [[oTok ¥ UupKyasnuss MarHUTHOTO ITOJIS.
JluBepreHuys U poTop BEKTOPAa MAarHUTHOM MHAYKUUU. J[BUKEHHE 3apSyKEHHBIX YACTHI]
B DJIEKTPUYECKUX U MATHUTHBIX MOJISX.
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3akon bruo — CaBapa — Jlamtaca. TeopeMa o nupKyJIsiuu (3aKOH MOJTHOT'O TOKA).
DddexT Xomia u ero NnpuMeHEeHHE.

MarauTHOe NoJie ¥ MarHUTHBIM JUIIOJBbHBII MOMEHT KpYroBoro toka. Hamarnmuenwue
MAarHeTukoB. HanpsskeHHOCTP MarHMTHOrO 1oJjsA. MarHuTHas MPOHULIAEMOCTb.
Knaccudukanmsi MarHeTUKOB.

BekTop HAMarHMYEHHOCTH | €T0 CBA3b C INIOTHOCTHIO MOJICKYJISIPHBIX TOKOB. MarHuTHast
BOCIIPUMMYHUBOCT, M MAarHWTHas MPOHHUIAEMOCTh. JlMaMarHEeTUKH, MapaMarHETUKUA |
beppoMarHeTUKH.

['paHnuHbIE YCIOBUS HAa MOBEPXHOCTH pa3/iena JByX MarHeTUKOB. OObeMHas! INIOTHOCTh
HHEPTUHA MarHUTHOTO MOJIS B BEILIECTBE.

DOEHOMEHOJIOTHS  JJIEKTpOMarHuTHOW uHAYKUuH. [IpaBuno Jlenma.  YpasHeHue
ANEKTPOMArHUTHON MHAYKIUU. CaMOMHIYKIIHS.

NHIyKTUBHOCTD COJICHOWJA. BKIIFOUEHME W OTKJIIOYEHHE KATYLIKH OT MCTOYHUKA
noctossHHOU DJIC. DHeprusg MarHuTHOro noJist. PU3KKa 3JIEKTPOMAarHUTHOW WHTyKIIHH.
Buxpesoe anexrpuyeckoe none. Tok cmemenus. Cucrema ypaBHeHUl Makcseuia B
UHTETpaJIbHON opMe U (PU3UUECKUIT CMBICI BXOJISAILINX B HEE YPaBHEHUIA.

Cucrema ypaBHeHuil MakcBemia B auddepenunansHor  (opme. CkanspHbld U
BEKTOPHBIN MOTEHIUABI JIEKTPOMArHUTHOTO TOJISL.

N neanbHplii TapMOHUYECKUI OCHMILIATOP. Y PaBHEHUE MEAIBbHOIO OCLHMIUIATOPA U €ro
pelieHre. AMIUIMTYa, 4acToTa U (a3a kojedanus. [Ipumeps! koneOaTenbHbIX IBUKEHUN
pazIMYHON PU3NYECKON TPUPOIBI.

CBoOoaHbIe 3aTyxarolide KoJieOaHUs OCHWUIATOpa C TMOTepsiMU. BBIHYXIEHHbIE
koneOanus. Crnoxxenue kosnebanuii (Ouenus, purypsl Jluccaxy). Paznoxenue u cCuHTE3
KOJIeOaHM, IOHATHE O CTIEKTpe KosieOaHui. CBsizaHHBIC KOJI€OaHMUs.

KommiekcHast popma npeacraBieHus rapMOHUYECKUX KojebaHuil. BekTopHoe onucanue
cinoxeHus Kojebanuil. HopmanbHble MOJbBI CBSI3AHHBIX OCHMWJUISTOPOB. Bpewms
YCTaHOBJIEHUS BBIHYJIEHHBIX KOJIEOAHUI U €ro CBSA3b C JOOPOTHOCTHIO OCLMILISATOPA.

BonnoBoe nBuxkenue. [nockas rapmonndeckas BojiHa. J[JimHa BOJTHBI, BOJITHOBOE YHUCIIO,
dazoBasi CkOpocTh. YpaBHeHUE BOJHBI. OJHOMEPHOE BOJIHOBOE YPaBHEHUE.

VYropyrue BOJIHBI B razax >KHAKOCTSX W TBepHbiX Tenax. [lmockwe u chepudeckue
3JIEKTPOMArHUTHBIE BOJIHBI. [lonsprsanus BOJH.

BonHoBoe ypaBHeHHE B mpocTpaHcTBe. BoimHOBON BeKTOp. BonmHOBOE ypaBHEHUE A
3JIEKTPOMArHUTHOTO 110J11. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

DHEPreTUYECKNe XapaKTEPUCTUKHN AJIEKTPOMArHUTHBIX BOJIH. BekTop [loiiHTHHTa.

NuTtepdepeHimmonHoe moje OT JABYX TOYEYHBIX HCTOYHMKOB. OmbiT  HOHra.
NuTtepdhepomerp MaiikenbcoHa.

WNurepdepenuuss B TOHKMX IUIeHKaX. MHoromydeBas wunTepdepeHius. OCHOBHOE
ypaBHEHHE HMHTEPPEPEHIIMHA, POJb KOTCPCHTHOCTH. BpemeHHas  (IpoaoJibHas)
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KOrepeHTHOCTh. [IpocTpaHcTBeHHas (momnepeyHas)) KOrepeHTHOCTh. MHTepdepomerp
®abpu — [lepo.

[Mpunnun Troiirenca — @penens. Jdudpakuus dpeHens Ha MPOCTEUIINUX Mperpajax.
Hudpakuus Opaynrodepa. Judpakimonnas pemietka Kak CeKTpaIbHbIM Mpuoop.

[Tonsitie o TojorpaduIecKOM METOJIe TMOJYYCHHS] U BOCCTAHOBJICHUS H300paKCHHIA.
INonorpammel Jlenta — YnatHuekca, /JeHucroka.

Metox 30 ®penens. AMIUUTyIHBIE W (a30Bble 30HHBIC IUTACTUHKU DpeHens.
Hudpakmuss Dpaynrodpepa nHa wmenud. Judpakuums HA MHOTHX O€CHOpPSIOUHO
pacmoJoKEeHHBIX Tperpanax. Pazpemaromias crnocoOHOCTh MU(PAKIMOHHON PEIIETKH.
Hudpakmus bparra.

cDOpM":I U CTCIICHb IIOJLIPpHU3alIUU MOHOXPOMATHYCCKHX BOJIH. HOJIyLIeHI/IG H aHalIn3
HHHGﬁHO-HOHHpHSOBaHHOFO cBeTa. JImHeWHoOe ABYJIYUYCIIPCIOMJICHHUC. HpOXO)KI[GHI/IC
CBCTa 4CpcC3 JIMHCWHBIC (1)330BBIC IIJTaCTHHKHMH. I/ICKYCCTBGHHEUI OIITHYCCKAsA aHU30TPOIIUA.

®otoynpyroctb. llupkynsipHas ¢aszoBas aHU30TPONUS. ODJIEKTPOONTHYECKUE U
MarHUTOONTUYECKUE IDPEKTHI.

OTtpaxeHue u NpeIoOMIICHUE CBETa Ha TPaHUIIE pa3jena ABYX IUAIEKTPUKOB. DopMyIibl
Openens. [loaHoe oTpakeHue U €ro MPUMEHEHUE B TEXHUKE. BOTHOBOABI U CBETOBO/IHI.
bproctepoBckoe oTpaxkeHuHe.

DEHOMEHOIOT s IorjaomcHuss M OUCIICPCUU CBCTA. MOI[GJ'IB cpeabl C ,ZIHCHGpCHGﬁ.
®dazoBas u I'pyIiinoBasa CKOPpOCTb BOJIHBI. HOpMaHBHaﬂ U aHOMaJIbHaAd OUCIICPCHA.

Henunelino-ontuyeckue 3Q@exThl: caMoPoKyCHpOBKa CBETa, I'eHEpalusi T'apMOHUK,
napaMeTpUUYECKue MPOLECCh], BRIHYKIECHHOE PACCESTHUE.

N3nyuenne Harpetbix Ted. CHEKTpaldbHbIE XapaKTEPUCTUKU TEIJIOBOTO H3IyUCHHUS.
3akonbl Kupxroga, Credana — bonsiimana u Buna.

AGcomoTHO uyepHoe Tenmo. Popmyna Pemes — JkuHca U «ynpTpaduosieToBas
Katactpoda.

I'unore3a Ilmanka. KBaHTOBOe OOBSICHEHME 3aKOHOB TEIUIOBOTO  M3JIyYEHUS.
KopryckyisipHO-BOJIHOBOM 1y aJIM3M CBETA.

®ororpdext n 3pdpexr Komnrona. Ypapuenne DiinmterHa s GoTodpdexra. OnbIT
bore.

Mopenb atoma Tomcona. OnbiThl Pesepdopaa mo paccesnuro anbda-dactuil. SnaepHas
MO/IEJIb ATOMA.

OMIIUPUYECKUE 3aKOHOMEPHOCTM B AaTOMHBIX criekTtpax. Popmyna bansMmepa.
Jluneiuateie crieKTpsl aToMOB. KoMOMHAIIMOHHBIN TpUHIUT PUTIIA.

I'unoresa ne bpoitns. Onbitel J{pBHccona u Jxxepmepa. Judpakius MUKpOYaCTHIL.

[Tpunnun neomnpenenennoctu ['eitzenOepra. BomHoBast GyHKIMS, €€ CTaTUCTUYECKUN
CMBICJI U YCJIOBUS, KOTOPBIM OHA JIOJKHA YJIOBJIETBOPSATS.
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VYpasuenue Illpenunrepa. KBaHToBas 4dacTulia B OJHOMEPHOM MOTEHIUAIBHOU SIME.
OnHOMEpHBIN MOTEHIMATBHBIN TOpOT U 0apbep. COCTOSTHUE MUKPOYACTHUIIBI B KBAHTOBOM
MexaHUKe. [IoHATHE 0 BBIPOKICHUN SHEPTETUUYECKUX YPOBHEM.

IMapmonnueckuit ocuumuisitop. @oHoHbl. CranmonapHoe ypaBHeHue lllpenunrepa miis
atoma Bojiopoaa. BonmHoBble (yHKIIMM U KBaHTOBBIE 4yucia. [IpaBuma otbopa s
KBAaHTOBBIX MIEPEXOOB.

Omnpwit llrepna u I'epnaxa. Ddpdexr 3eemana. lllupruna cnexkTpalbHBIX JUHUNA aToma
BOAOPOJA.
CoOCTBEHHBII MEXaHWYECKH W MarHUTHBIA MOMEHTHI 3JIEKTpoHa B aroMe. CHuH-
opOutanbHOe B3auMojeicTBue. CTpoeHHME aTroOMOB MW IEPUOJMYECKAs] CUCTEMA
xuMuudeckux dieMeHToB .M. MenneneeBa. I[lopsnok 3amonHeHUs SIEKTPOHHBIX
000JI0YEK.

CrioHTaHHOE U HHAYIOHUPOBAHHOC U3JTYUYCHHUC. I/IHBepCHOC 3aCCJIICHUC yp0BH€ﬁ aKTHUBHOM
CpCIbI. OCHOBHbBIC KOMITOHEHTBI Ja3cpa. YcnoBue YCUIICHUS U I'CHCpAlIH CBCTA.

OcobeHHocTH Jla3epHOTO u3iMydeHUs. OCHOBHBIE THUIIBI J1a3€pOB U WX IMPUMEHEHUE.
MopgoBass CTpPyKTypa ONTHYECKHX pe30HATOpOB. CHEKTpalbHBIA COCTaB H3JIYyYCHHS
nazepoB. KorepeHTHOCTh JIa3€pHOT0 U3ITYyUYEHHUS.

KBaHTOBBIE CHCTEMBI N3 OIMHAKOBBIX YaCTUL. [ [pHHINN TOXKAECTBEHHOCTH OJTMHAKOBBIX
MuKpodacTull. CHAMMETPUYHBIC U aHTUCUMMETPUYHBIC COCTOSTHUS (BOJIHOBBIE (DYHKIIHN)
TOXJAECTBEHHBIX MUKPOYACTHII.

bozonbl u pepmuonsl. [Tpunnun Ilaynu. KBaHTOBBIE cTaTHCTHYECKHE paclpeneieHus
boze — Ounmrerina 1 ®epmu — lupaka. [I1OTHOCTH 4YMClIa KBAaHTOBBIX COCTOSIHUM.
Oueprus Oepmu.

JIBU>KEHUE AJIEKTPOHOB B MEPUOINYECKOM T0J1€ Kpuctaia. CTpyKTypa 30H B METaJIaX,
MOJIYIIPOBOJHUKAX U IUAJIEKTpUKax. [[poBOAMMOCTh METAIIIIOB.

CoOcTBEHHass U TMpUMECHas MPOBOJAMMOCTh MOJYIMPOBOJHUKOB. YpoBeHb Depmu B
YUCTBIX U PUMECHBIX MOJYIPOBOJHMKAX. TeMIieparypHas 3aBUCUMOCTb TPOBOJAUMOCTH
IIOJIYIIPOBOJHUKOB.

DOTOMPOBOIUMOCTE  TTOTYNPOBOAHUKOB. IIpomeccsl TeHepaluu W PEKOMOWHAITUH
HocuTenel 3apsaaa. Iddekt Xoa B MeTaJIax U MOJTYTPOBOTHUKAX.

CocrtaB aTOMHOTrO siipa. XapaKTEPUCTUKU aTOMHOTO Sipa: 3apsijl, Macca, SHEPTHs CBI3H
HYKJIOHOB.

PannoaktuBHOCTh. BUABI U 3aKOHBI paJIMOAKTUBHOTO W3JIy4YEHUS. SIIepHBIE peaKivu.
Henenue anep. Cunres suep.

JlerekTrpoBaHue ANEPHBIX U3NydYeHUI. [IOHATHE O JO3UMETPUU U 3AIIUTE.
CnuH 1 MarHUTHBIN MOMEHT siyipa. CBOWCTBAa 1 OOMEHHBIN XapaKTep SACPHBIX CHII.

EcrectBeHHass W WCKYCCTBEHHAs PaJUOAKTUBHOCTb. VICTOUHUMKM pPagUOAKTUBHBIX
U3y4YeHU. PagqMon30TONHbBINA aHaAIN3.
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114. 3akoHBI COXpaHEHHUsS B SJCPHBIX DPEAKUUAX. ODKCIEPUMEHTAIbHBIE METOIbl SAEPHON
duzuKw.

115. CDYH,ZIaMCHTaJILHLIe B3aI/IMOI[€I‘/’ICTBI/IH N OCHOBHBIC KJIACCBhI 3JICMCHTAPHBIX YACTHII.
qaCTI/IHBI H aHTU49aCTHUIEL. JIenToHEBI U AJIPOHBI. KBapKI/I.

116. Dnextpocnaboe B3aumozeicTBue. CTaHmapTHas MOJENIb JJIEMEHTAPHBIX YaCTHII.
[Tpobnema oObeauHEHUS DYHIAMEHTATBHBIX B3aUMOICHCTBHIA.

117. OcobeHHOCTH KJIACCHYECKOM, HEKJIACCUUYECKONM M TOCTHEKIACCHUYECKON (DU3BHUKH.
MeTonoa0rus COBpEMEHHBIX HAyYHO-HCCIIEI0BATENBCKUX MPOrPaMM B 00J1aCTH (PU3UKH.

118. OcHOBHBIE JOCTHKEHHS M TIpoOiemMbl cyObsiaepHoi ¢usuku. [lonbITku 00benuHEeHUS
(GyHIaAMEHTAIBHBIX B3aUMOJICHCTBUIA W co3maHust «Teopun Bcero» (Theory of
Everything).

119. CoBpemeHHBIE KOCMOJOTHYECKHE TMpeAcTaBieHus. JlocTmkeHuss HaOII0IaTEIbHOMI
actpoHoMuu. TeopeTnueckre KOCMOJIOTHIECKIE MOAEN. AHTPOITHBIN MPUHITAI.

120. PeBontoIIMOHHBIE M3MEHEHUS] B TEXHHUKE M TEXHOJOTHAX KaK CIEICTBHE HayYHBIX
JNOCTI)KEHH B oOnactu ¢u3uku. Pusznueckas KapTHHa MHpa Kak (uiocodckas
kareropus. [Tapanurma HeroTOHA 1 9BOMIOIIMOHHAS [TApaIUrMa.

Ilpaxkmuueckue 3a0anus 011 nPOBeOeHUA IKIAMEHA.

3aoaua 1. Paccrosinue mMexay AByMsi cTaHIusiMu MmerpomnoiutreHa [ = 1,5 kM. IlepByro
MOJIOBUHY ATOTO PACCTOSIHUS O3] MPOXOAUT PABHOYCKOPEHHO, BTOPYIO — paBHO3aMEAJICHHO
C TeM JK€ IO MOJYJII0 yCKOpeHHeM. MakcumanbHas ckopocTh moesga v = 50 km/4. Haiitu
YCKOpPEHHUE a W BpeMsi t JBHXKCHHSI MO€3/1a MKy CTAHIIMSIMHU.

3a0aua 2. Temo OpomeHo co ckopocteio vy = 14,7 M/c mox yrimom o = 30°
ropu3oHTy. Haiitm HopManbHOE @, ¥ TaHTCHIUAJIbHOE (. YCKOPEHHS Tejia uepe3 Bpems t =
1,25 c nociie Hauana ABMIKEHUS.

3adaua 3. K Hutn noasemena rups. Eciy NoIHAMATh THPIO € ycKopeHueM a; = 2 M/c?,
TO CHJIa HATSOKEHUS HUTU T; OylIeT BABOE MEHbBIIE TOW CHUIIBI HATSHKCHUS T,, PU KOTOPOU
HUTHb paspbiBaeTca. C KakuM YCKOPEHHEM d, HAJ0 IOJHUMATh TUPIO, YTOOBI HUTH
paszopBajach?

3aoaua 4. Teno CKOJIB3UT TIO HAKIIOHHOM TJIOCKOCTH, COCTABJISIONIEH ¢ TOPU3OHTOM yTOJ
a = 45°. Ilpoiias nyts s = 36,4 cM, Teiao mpuobperaeT ckopocts v =2 M/c. Haiitu

KO3 GUIMEHT TpeHUsT K Teja O TNIOCKOCTb.

3aoaua 5. Baron maccoit m = 20 T, ABUrasich paBHO3aM€eIJICHHO C HaYaJlbHON CKOPOCTHIO
Vo =54 km/4 , mox jefictBueM cwuibl Tpenus Fr, = 6 KH depe3 HekoTopoe Bpems
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octanaBnuBaeTcs. Halitu paboTy A cui TpeHHs U pacCTOSIHUE S, KOTOPOE BaroH MpPOMAET 110
OCTaHOBKH.

3aoaua 6. I3 pyKbst Maccoid m,; = 5 KI' BBIIETACT MyJIs MacCOH M, = 5T €O CKOPOCTHIO
v, = 600 M/c. Haiiti cKOpOCTh V; OTHAYH PYIKbA.

3aoaua 7. Kakoil mpoaoJbKUTENBHOCTH T JAOJKHBI ObLITN OBl OBITH CYTKH Ha 3eMJIe, YTOOBI
TeJa Ha KBATOPE HE UMEIH Beca?

3adaua 8. CtanpHOW KaHAT, MOTYIIUW BBIAEPXKATh BEC HEMOABMXHOW KaOWHBI JTH(TA,
uMeet auametp 9 MMm. Kakoil nuaMmerp MODKEH MMETh KaHAT, €clii KaOwHa Ju(Ta MOXKET
UMETh YCKOpeHue 10 8g?

3adaua 9. MaxoBHK, MOMEHT HHEPLMH KOToporo | = 63,6 Kr - M2, Bpamaercs ¢ yrioBoii
ckopocThio @ = 31,4 paa/c. HaiiTu MOMeHT crit TopMOkeHusT M, o1 ICHCTBUEM KOTOPOTO
MaXxOBHK OCTaHaBiuBaeTcs yepes Bpemsi ¢ = 20 c. MaxoBUK CUUTATh OAHOPOIHBIM JHCKOM.

3aoaua 10. Haiitu Maccy m BO3/yxa, 3alOJIHAIONIETO ayJUTOPUIO BBHICOTOM h = S M U
miomazaeio nona S = 200 M2, Jlasnenue Bo3ayxa p = 100 klla, TeMnepaTypa moMeIeHHs
t = 17 °C. MouspHas macca Bozayxa [ = 0,029 kr/mMoJib.

3aoaua 11. B cocyae oobeMoM V = 2 1 HaxomsaTcs Macca my; — 6 T YIJICKUCIIOTO Tasa
(CO,) m macca m, 3akucu azota (N,0) npu temmeparype t = 127 °C. Haiitu naBinenue p
CMECH B COCY/IE.

3adaua 12. B 3akpsiTom cocyne oobemom V' = 10 1 HaxomuTcs BO3AYyX MPH JaBICHHUU
p = 0,1 MIla. Kakoe konmu4ecTBO TEIIOTHI () HAIO0 COOOIIUTH BO3AYXY, YTOOBI TOBBICHUTH
JaBJICHHUE B COCYJIe B S paz?

3aoaua 13. Ha kakoil BeicOTe h naBieHHE BO3ayxa cocTaBisieT /5 % oT gaBieHUs] Ha
ypoBHe Mopsi? Temneparypy Bo3ayxa CUMTaTh MOCTOSTHHOM 1 paBHOM t = 0O °C.

3aoaua 14. UneanpHas TeruioBas MailimHa, padoTtaronias no nukiay KapHo, coBepiiaeT 3a
oquH UK padory A = 2,94 k/bk m oTmaeT 3a OAMH IIUKJI XOJOAWIBHUKY KOJIHMYECTBO

temwioTel @, = 13,4 k/lx. Hatitu KIIJ[ n umkia.

3aoaua 15. Kakas gacTh TemioTsl mapooOpazoBanus Boabl npu Temneparype t = 100 °C
UJIET Ha YBEIIMUCHUEC BHYTPCHHEH SHEPT U CHCTEMBI?

3aoaua 16. Haittu xospdunment auddysuu D u BI3KOCTH T BO3AyXa MPHU JaBICHUU
p = 101,3 klla u remneparype t = 10 °C. luametp Mosekysa Bozayxa o = 0,3 HM.
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3aoaua 17. Kakum 1n0JKeH OBITh MpenesbHbIA AuaMeTp d CTaabHOTO Tpoca, YTOObI OH
BbIIepKal Harpy3ky F = 9,8 kH?

3aoaua 18. HailiTu HaNpsHKEHHOCTh E  DJIEKTPUYECKOTO TOJISI B TOYKE, JISKAIIEH
nocepeiHe MEXIy TOueYHbIMU 3apsagamu q; = — 8 HKn u g, = — 6 HKu. Paccrosnue
Mexay 3apsnamu v = 10 cM; € = 1.

3aoaua 19. JIBa maprka oJUHAKOBBIX paJyca U MacChl IOIBEIICHBI HA HUTSAX OJMHAKOBOM
JUTMHBI TaK, 4TO UX MMOBEPXHOCTHU compukacaroTcs. [locie coobmeHus mapukam 3apsaa q, =
0,4 MkKs1 0HUM OTTONKHYJIUCH APYT OT Apyra v pa3onuInuchk Ha yron a = 60°. Halitu maccy m
Ka)XJIOT0 IIapyKa, €CJIM PacCTOSHUE OT IIEHTpa MIapuKa A0 Touku nojseca [ = 20 cwm.

3aoaua 20. JIpa mapuka c 3apsgamu q; = 6,66 HKi1 u g, = 13,33 HKs1 HaxopsTcs Ha
paccrostauu 1, = 40 cM. Kakyro paboTy A Hamo COBEpIIMTH, YTOOBI CONHM3UTH WX 1O
paccTostHUsl 1, = 25 cM?

3adaua 21. Haiitu conmpoTuBieHHe R Xene3Horo cTepkHs aumamerpoMm d = [ cM, ecnu
Macca crepxast m = 1 kr.

3aoaua 22. Dnement, umeronmii DJIC € = 1,1 B u BHyTpeHHEE CONPOTHUBIICHUE T =
1 OmM, 3aMKHYT Ha BHemHee compoTuBieHHe R = 9 Om. Haiitm Tok [ B 1enwu, majacHHE
noTeHmanta U Bo BHeIIHEW Ilenu U najeHue noreHnuana U, BHyTpu snemeHTa. C Kakum
KIIJI n paGortaet anemeHT?

3aoaua 23. ]JIBe >MeKTpUYECKHUE JIAMIIOYKU C compoTuBieHusiMu R; = 3600M u R, =
240 OM BKJIIOUEHBI B CETh MapajiebHO. Kakas M3 JaMmodek MmoTpeOssieT OONbIIyIO
MOIIHOCTH? Bo ckomnbko pa3?

3aoaua 24. Tox I = 20 A, npoTekasi M0 KOJIbIYy U3 METHOM MPOBOJIOKH CEYCHUEM S =
1,0 MM?, co3aaeT B LEHTpe KOIbLA HANPSKEHHOCTh MarHuTHOro nons H = 178 A/m. Kakas
pa3HOCTh MoTeHIManoB U mpuiiokeHa K KOHIIaM MPOBOJIOKH, 00pa3yromiel KOIbI0?

3aoaua 25. 3apsiokeHHash 4YacTUIla JIBIXKETCSI B MAarHUTHOM II0JI€ IO OKPY>KHOCTH CO
ckopocTeio v = 10° M/c. Uupykius maramtoro monst B = 0,3 Tu1. Pagmyc okpyxkHOCTH
R = 4 cM. Haiitu 3aps q 4acTuiibl, €Clid U3BECTHO, 4To ee sHeprus W = 12 k3B.

3aoaua 26. imeeTtcs cOIEHOU] C JKEJIE3HBIM cepAeYHUKOM JuHoM [ = 50 cM, miomnaasio

nonepeuHoro cedenust S = 10 cM? u uucnom ButkoB N = 1000. Haiitu mHIyKTUBHOCTH L
9TOr0 COJIEHOMA, €CJIM 0 OOMOTKE cojienonaa teuet Tok [ = 0,1 A.
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3aoaua 27. Karymika umeet uHAyKTUBHOCTh L = 0,2 I'H u conmpotuBnenue R = 1,64 Om.
Bo ckonpko pa3 ymeHbIIMTCS TOK B KaTymike yepe3 Bpems t = 0,05 ¢ mocie toro, kak 2J1C
BBIKJTIOUCHA U KaTyIIIKa 3aMKHYTa HAKOPOTKO?

3aoaua 28. Touka coBepiiaeT rapMoHudeckoe kojedanue. [lepuon konebanuit T = 2 c,
ammuintyna A = 50 MM, HavanpHas (aza ¢ = 0. HaiiTu ckopocTb V TOYKM B MOMEHT
BPEMCHH, KOT/Ia CMEIICHNE TOYKU OT MOJIOKCHHS PAaBHOBECHS X = 25 MM.

3aoaua 29. AMmauTyna TapMOHUYECKHMX KOJIEOAHWN MaTepualbHON TOUkHM A = 2 cM,
nosHast sHeprus kKonebanmit W = 0,3 M/l . Ilpu kakom cMemeHHH X OT TOJIOKCHUS
pPaBHOBECHS Ha KOJICOIONIYIOCS TOUKY AeiicTByeT cuna F = 22,5 MmkH?

3aoaua 30. KonebaTenbHBIN KOHTYP COCTOMT M3 KOHAEHcaTopa eMKocThio C = 405 HO,
KaTymku ¢ MHAYKTUBHOCTHIO L = 10 MI'H u compotuBnenuss R = 2 Om. Bo ckonpko pas
YMEHBIIUTCS PA3HOCTh MOTEHIMAJIOB Ha OOKJIaJKaX KOHJEHCAaTopa 3a OJUH TEePHOJ
KoJie0aHui?

3a0aua 31. Ompenenuth, HACKOJIBKO IUIOCKOMApAIUICTbHAS CTCKJISIHHAS IJIACTUHKA
tommuHbl d = 10 cM cMmemaeT B CTOpOHY Jyd CBETA, MMAIAl0IINA Ha Hee 1o yraoMm ¢ = 70°.
[Tokazarens mpenomieHus crekaa n = 1,5.

3aoaua 32. Hahitm ¢oxycHOe paccTossHUE [ IBOSKOBBITYKIONW TOHKOW JIMH3HI,
OrpaHUYCHHOU c(hepuyecKrMH MOBEPXHOCTIMU C paguycamu R; = 25 MM u R, = 40 MM,
MoKa3aTellb MPeIoOMIICHUS CTeKIa JIMH3bI n = 1,5.

3aoaua 33. PaccTosHue ot amMmnouku 10 skpada L = 50 cM. JIua3a, moMeneHHass MexIy
HUAMH, J1aeT 4eTKOoe HM300paKeHWE JaMIbl Ha JKpaHe MPH JIBYX TOJOKCHHUSIX, PACCTOSHUE
mexay koTopeiMu [ = 10 cm. Haiitu pokycHoe paccTosiHue f JTHH3HI.

3a0aua 34. B onbite FOHra oTBEpCTHS OCBEIIAIMCH MOHOXpOMATHYEeCKUM cBeToM (A =
600 umM). Paccrosiare mexay otBepcTusiMu d = 1 MM, pacCcTOSIHAE OT OTBEPCTUH JI0 dKpaHa
L = 3 m. HaiiTu nonoxeHue Tpex MepBbIX CBETIBIX MOJIOC.

3aoaua 35. Y cTaHOBKa 1 TTOJTydeHMs koJiel] HbroToHa ocBelaeTcss MOHOXPOMAaTHUYECKUM
CBETOM, IMaJIAIOIIMM TI0 HOPMaJIM K IMTOBEPXHOCTH TUTACTHHKHU. Painyc KpUBU3HBI JTUH3BI R =
15 m. HabGmronenne BenmeTcss B OTpaXKCHHOM cBeTe. PaccTosiHre MeXay NSTHIM W JIBAANATh
NATBIM ~ CBETJIBIMM  KosibllaMu  Hptorona [ =9 mm. Haittu anmuHy BOJHBI A
MOHOXPOMATHYECKOI'O CBETA.

3a0aua 36. Haiitn HanOoOJbIINA MOPAAOK Kk CreKTpa JuIs KenTod JuHuM HaTpus (A =
589 uM), ecinu ocTosiHHAS TUDPAKIIMOHHON perieTku d = 2 MKM.
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3aoaua 37. Hatitn Temneparypy T Tiedu, €Ciu U3BECTHO, YTO M3IyUYEHHE U3 OTBEPCTHUS B
Heit iomanaeio S = 6,1 cM? umeer momuocts N = 34,6 Br. N3nyueHne cuutarh OJIU3KUM K
M3JTyYEHUI0 a0COFOTHO YEPHOTO TeJa.

3adaua 38. JInHa BOTHBI CBETa, COOTBETCTBYIOIAsI KpacHOM rpanuie ¢porodddexra, Ais
HEKOTOpPOro Merauia Ay = 275 HM. Hailith pabGoTy BbIXOoma A dJIEKTpOHAa W3 MeTasia,
MaKCUMaJIbHYI0 CKOPOCTb Vp,,x JJCKTPOHOB, BBIPHIBAEMBIX M3 METaJlJla CBETOM C JUTHHON
BOIHBI A = 180 HM, U MaKCUMabHYIO0 KUHETHYECKYIO SHEPTHI0 Wiy, . DIEKTPOHOB.

3aoaua 39. HaliTn MOCTOSTHHYIO pacrajga A pajoHa, €CIU W3BECTHO, YTO YHUCIO aTOMOB
pagoHa ymeHbIaercs 3a Bpems t = 1 cyt Ha 18,2 %.

3adaua 40. Haiitu sHepruio Q, BhIAEAIONIYIOCS IpH peakuun jBe + 2H — 2B + In,

7.4 MeToauyeckne MaTepuaJibl, onpeaesoime Nnpoueaypbl OleHUBAHUS 3HAHMA,
YMEHU, HABbIKOB, XapaKTePHU3YUIUX 3Tanbl GOpMHUPOBAHHUSA KOMIIETCHIUM

KoHTpob OCBOEHUS IUCHUIUIMHBI W OIICHKA 3HAHUW OOYyYaroIIuXcsi Ha 3adere u
AK3aMEHE TPOU3BBOAUTCS B COOTBETCTBUM C [los0keHMEM O TTPOBENCHUN TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TPOMEKYTOUHOW arTecTalu oOydYaromumxcss M0 00pa3oBaTelbHbIM
MporpaMmaM BbICIIET0 0Opa30BaHUsI.

TecToBbIe 3a1aHUsI

Kpumepuu ouyenku 3nanuil 00yuaromuxcsa npu nposeodeHuu mecmupo8anus.

O11eHKa «OmJIuYuHO» BBICTABIISICTCS MPH YCIOBUH ITPABUIILHOTO OTBETA 00YJarOIIErocs
He MeHee yeM 85 % TecTOBBIX 3aJaHuMH.

OlleHKa «X0pouto» BBICTABJISACTCS MPH YCIOBHHM IPABUIBHOTO OTBETAa 00YYarOIIETOCs
He meHee yeM /0 % TecTOBBIX 3aJaHUMN.

O1ieHKa «p0oejiemeopumesibHo» BBICTABISICTCS TPH YCIOBUU IPABUILHOTO OTBETA
oOyuatronierocs He MmeHee 51 % TecTOBbIX 3aJaHUM.

OrneHka «Hey0061emeopumenbHo» BHICTABISICTCS TIPU YCIIOBUU MPABHIIBHOTO OTBETA
oOyyaromerocss MeHee 4yeM Ha 50 % TecTOBBIX 3aTaHHI.

3auer

Kpumepuu oyenku na 3aueme c oueHkoul

OLICHKN «3aumeHo0» U <He 3a4meHO0» BBICTABIAIOTCS IO IUCIHUIUIMHAM, (opMOi
3aKJIFOYUTEIIBHOTO KOHTPOJISI KOTOPBIX SIBJIsieTCs 3a4eT. [Ipu 3TOM OIleHKa «3aumeHo» 0IKHa
COOTBETCTBOBATh IMapaMeTpaM 000 M3 IMOJOKUTEIBHBIX OLEHOK (KOTIMYHO», KXOPOIIIO»,
«yIOBJIETBOPUTEIILHOY), & KHE 3a4meHo» — IapaMeTpaM OLICHKH KHEYIOBJICTBOPUTEIILHOY.
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Ounenka «omauyno»  BbICTAaBIAETCS  oOydawleMycsi, KOTOpbIM  oOinanaer
BCECTOPOHHUMH, CHCTEMAaTU3UPOBAHHBIMU U TIIYOOKHMMH 3HAHUSMU MaTepuaia MporpamMMbl
OUCHUIUTMHBL, yMeeT CBOOOJHO BBIMOJNHATH 3aJaHUs, MPEIyCMOTPEHHbIE MPOTPaMMOi
JUCLHUIUIMHBL, YCBOMJ OCHOBHYKO M O3HAKOMWJICSA C JOIOJHUTEIBHOW JUTEPATYPOH,
PEKOMEHJOBAaHHOM MPOrpaMMOM JUCUMILIMHBL. Kak mpaBWio, OLEHKAa «OTIUYHO»
BBICTABJISIETCA 00Y4YarOIIEMyCsl YCBOMBILIEMY B3aWMOCBSI3b OCHOBHBIX MOJIOKEHU U MTOHATUI
JUCUUIUIMHBI B X 3HAYEHUU JUIsl IPUOOPETaEMOM CIIELIMAIBHOCTH, IPOSIBUBILIEMY TBOPUYECKUE
CIIOCOOHOCTH B IOHMMAaHUH, U3JI0KEHUU U UCII0JIb30BaHUM Y4EOHOTO MaTepuaa, NpaBuibHO
00OCHOBBIBAIOLLIEMY MPHUHATHIE PELICHUS, BIAJCIOLIEMY DPAa3HOCTOPOHHUMH HaBBIKAMHM U
pUEMaMH BBITIOJTHEHUSI IPAKTUYECKUX PaboT.

OrneHka «xopouto» BBICTABIAETCS OOydaroLIEMyCs], IMOKa3aBIIEMY IIOJIHOE 3HaHUE
MaTepuraia IporpaMMsbl IUCHUIUIMHBI, YCIIEITHO BBIOIHAIOIIEMY IPEyCMOTPEHHbIE yUeOHOU
[IPOTPpaMMOM 3aJaHusl, YCBOMBLIEMY MaTepuas OCHOBHOW JIMTEPATypbl, pEKOMEHIOBAaHHOU
yueOHOW mporpammoi. Kak mpaBuio, OLleHKa «XOpOLIO» BBICTABISETCS OOydaroleMycs,
MOKa3aBUIEMY CUCTEMAaTU3MPOBAHHBIN XapaKTep 3HAHUMU IO JUCUUIUIMHE, CHOCOOHOMY K
CaMOCTOSATEJIbHOMY MTOTIOJIHEHUIO 3HAHUI B X0JI€ JanbHeH el yueOHoH 1 podhecCHOHaIbHOM
NEATEIIbHOCTH, NPABUJIBHO MPUMEHSIOMIEMY TEOPETHYECKUE IIOJOKEHUS NIPU PEIICHUU
MPaKTUYECKUX BOIMPOCOB W 3a7ay, BJIAACIONIEMY HEOOXOJMMBIMU HaBbIKAMH M IMPUEMaMHU
BBINIOJIHEHMSI IPAKTUYECKUX PadoT.

OueHka «yodoenemeopumenbHo» BBICTABISIETCS 00ydYarolmeMycsi, KOTOPbIM IOKa3al
3HaHWE OCHOBHOIO MaTepuana IporpaMMbl AUCHMIUIMHBI B 00bEME, JIOCTATOUHOM U
HEOOXOIUMOM JUIsl JajibHEeHIIed ydeObl M mpeAcTosuiel paboThl MO CHENUAIBHOCTH,
CIIPABUJICS C BBIIIOJIHEHUEM 3aIaHUH, IIPELyCMOTPEHHBIX POrpaMMON TUCLUIUINHBI, 3HAKOM
C OCHOBHOU JIUTEPATYpO, PpEKOMEHIOBAaHHOM yueOHoM nporpamMmmoi. Kak mpaBuiio, oleHka
«yJZIOBJIETBOPUTEIIHLHO» BBICTABISAETCS OOYydYaroleMycsi, JOMYCTUBIIEMY IOIPEIIHOCTH B
OTBETax Ha 3a4eTe WJIM BBIMOJIHEHUH 3aJaHui, HO 00sajatonieMy He0OX0AUMbIMU 3HAHUAMU
10l PYKOBOACTBOM IIpENOAaBaTeis Uil YCTPAHEHUs 3TUX MOTPELIHOCTEH, HapyllIaroleMy
MOCJIEI0BATEILHOCTh B M3JIOKEHUU y4eOHOTrO Marepuajga U UCHBITHIBAIOIIEMY 3aTPyIHEHUS
P BBINOJHEHUU TPAKTUYECKUX palOT.

OneHka «HeyoosenemeopumenbHo» BBICTABIAETCA O0Yy4alOLIEMYCs, HE 3HAIOLIEMY
OCHOBHOM 4acCTH MaTepuana NporpaMMbl JUCHUIUIMHBI, JOMYCKAOMIEMY MPUHLIHUIIHAIbHBIC
OIIMOKH B BBINOJHEHUU MPEyCMOTPEHHBIX y4eOHOU MporpaMMoi 3aJaHuii, HEYBEPEHHO C
OOJBUIMMU 3aTPYTHEHUSIMU BBITIOIHSIOIEMY PAKTUYECKUE PAOOTHI.

IK3aMeH

Kpumepuu oyenueanusn 3xzamena:

OneHka «omauyHo» BBICTABISIETCS OO0ydYaromIeMycs, TMOKa3aBIIeMy BCECTOPOHHHE,
CUCTEMATHU3UPOBAHHbIE, TITyOOKHE 3HAHUS BOMPOCOB DK3aMEHAIIMOHHOTO OWieTa U yMEHUE
YBEPEHHO TPHUMEHSITh WX Ha TPAKTUKE MPU PENICHUU KOHKPETHBIX 3a7ad, CBOOOJHOE U
MIpaBHIIbHOE 00OCHOBAHHUE MPHUHATHIX PEIICHUH.
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OneHka «xopouio» BHICTaBISETCS 00yUaroleMycs, €CJIM OH TBEPAO 3HAET Marepual,
rPaMOTHO U MO CYIIECTBY MU3J1araeT €ro, yMeeT IPUMEHATH MTOJYy4YEHHBIC 3HAHUS Ha MPAKTHKE,
HO JIOIYCKAE€T B OTBETE WJIM B PEIICHUU 3aJ1a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOXKET
YCTPAHUTH C MOMOILBIO JIOMOJHUTEIBHBIX BOIPOCOB NPENOAABATENS.

OneHka «pyooenemeopumensHo» BBICTABISIETCS OOydaloleMycs, TOKa3aBIIeMy
(dbparMeHTapHBIN, pa3pO3HEHHBIM  XapakTep 3HAHWKM, HEJAOCTATOYHO  IPABHIbHBIC
GbopMyTUpPOBKM 0a30BBIX TIOHITHH, HAPYIICHUS JOTUYECKON TMOCIICIOBATEILHOCTH B
U3JIOKEHUH MPOrPaMMHOI0 MaTepuana, HO MPU 3TOM OH BJIAJIEET OCHOBHBIMHU MOHSATUAMH
BBIHOCHMBIX Ha HK3aMEH, HEOOXOUMBIMU ISl adbHEHIIIETO 00yUeHUsI U MOXKET MPUMEHSITh
NOJIy4eHHbIEC 3HAHUS 10 00pas3ily B CTaHIAPTHOW CUTYAIIUH.

OneHka «Heyooe1emeopumenbHo» BbICTABISETCA 00yYarONIeMyCsl, KOTOPbIA HE 3HAET
0O0JIBIIIEH YaCTH OCHOBHOTO COJIEPKAHUSI BBIHOCUMBIX Ha 9K3aMEH BOIIPOCOB TEM AUCIUTIINHBI,
JIOITyCKaeT rpyObie oMOKY B (hOPMYIUPOBKAX OCHOBHBIX MOHSATUN U HE YMEET UCIIOJIb30BATh

IIOJIYUYCHHBIC 3HAHU ITPHU PCIICHHUH THUIIOBBIX ITPAKTHYCCKHUX 3a14a4.

8 IlepeyeHb OCHOBHOI M 10NIOJHUTEJIHLHOMH YueOHOM JJUTEepaTypPhl, HEOOXO0AUMOIi 115
OCBOCHMS JUCLHMIIUHBI

8.1 OcHoBHasi yueOHas JuTEepaTypa

KosmmyecTBo

Ne Hcnons3yercst npu
HaumenoBanue CemMecTp | 3K3eMILIAPOB

n/n U3YYeHHH Pa3/ieioB
B OubJauoTEKE

1 |30, U.M. ®Ousuka. Arpomexanuka (IBC «ibooks.ru») MexaHuka 1 DeKTPOHHBIN
[Dnexrponnsrit pecypce] / U.M. [I3t0, C.B. Bukyios, 1.B. pecypc
TuxonkuH. — HoBocuOupck: HI'AY, 2011. — 231 c. — Pexxum
nocryma: https://ibooks.ru/reading.php?productid=28255
25.08.2020, Tpebyercst aBTOpH3aIHSL.

2 |Hukepos, B.A. ®usuka. CoBpemennsiii kype (OBC «ibooks.ru») | Bece pasoenvi 1,2,3 | DnekTpoHHBIH
[Dnexrponnsiit pecype] / B.A. Hukepos. — M.: Jlamkos u K, pecypc
2012. — 452 c. — Pexxum nmocrymna
https://ibooks.ru/reading.php?productid=342630 25.08.2020,

TpeOyeTcsi aBTOpH3aIusl.
8.2 JlomotHUTe/IbHAS Y4eOHas JIUTEpaTypa
KoanuecrtBo
Ne Hcnonb3yercsi npu
HaunmeHnoBanmue CemecTp | IK3eMILISIPOB
n/n H3YYeHHH Pa3/ieioB
B OubJaHOTEKe

1 |Bonbkenmrreiin, B.C. C60opHuK 3a1a4 1o o6iemy Kypey dhusuku / | Bee pazoensi 1,23 78
B.C. Bonbkenmreitn; moz. pea. M.B. CaBennseBa. — M.: Hayka,

1990. — 400 c.

2 |Casenbes, B.U. Kypc obuieit pusuku. Tom 2. DnektpuuectBo 1 | DISKTPUUECTBO U 2 20
maraetnsM / I.B. CasenbeB. — M.: Hayka, 1988. — 496 c. MarHeTH3M

3 |Casenbes, B.U. Kypc ¢usuku. Tom 1. Mexanuka. MonekynspHas | MexaHuka 1 20
¢usuka / U.B. CaBenbeB. — M.: Hayka, 1989. — 352 c. TepMoHHAMUKA 1

MOJIEKYyJIsIpHas (pU3UKa
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https://ibooks.ru/reading.php?productid=28255
https://ibooks.ru/reading.php?productid=342630

KoanuectBo
Ne Hcnoan3yercs npu
u/n HaumenoBanue H3YMICHHH PasIeion CemecTp | 3K3eMILISIPOB
B Ou0JHOTEKE

4 | Casenbes, B.1. Kypc ¢uzuku. Tom 3. KBanToBas onruka. KBanrtoBas ¢pusmnka 3 55
ATtomHas ¢uzuka. Pusznka TBepaoro Tena. Pusrka aTOMHOTO Snepuas Qusuka
siapa u 3nementapHbix yactuil / U.B. CasenbeB. — M.: Hayka,

1988. — 304 c.

5 |Casenbes, B.1. CoopHHK BOIPOCOB U 3a1a4 1o obiueit ¢pusuke / | Bee pasdenvl 1,23 81
N.B. CaBenbeB. — M.: Hayka, 1988. — 288 c.

6 |Tpodumosa, T.U. Kparkuii kypc ¢pusuxu / T.. Tpopumosa. — Bce pazoenvi 1,23 50
M.: Brrcmas mxkoia, 2000. — 352 c.

7 | ®usnka [DIeKTPOHHBIN pecypc]: MeTOANYECKHE YKa3aHus K DJEeKTPHIECTBO U 2 ONEeKTPOHHBIN
KOHTPOJIBHBIM 33/IaHHSM C PEIICHUAMH 3a7ad 110 Kypcy MarHeTu3M pecypc
«DJekTprdecTBO U MareTusm» / coct. B.B. OB4apos. —

SApocnasne: ®I'BOY BO Spocnasckas [CXA, 2016. - 52 ¢c. —
Pexxum nocrymna: http://192.168.2.44/buki_web/bk_cat find.php
25.08.2020, TpedyeTcst aBTOpU3aIHsL.

JlocTyn oOy4aronuxcsi K 3J1eKTpoHHbIM pecypcam (DP) oubiarorexku ®I'BOY BO Spocnasckas TCXA
OCYIIECTBISETCS] TOCPEACTBOM SJICKTPOHHOM HHPOPMAIIMOHHON 00pa30BaTeNbHOM Cpeibl akaIleMUHU U caifTa
no jjoruny u napoutto (https://biblio-yaragrovuz.jimdo.com/3aeKTpOHHBII-KAaTaIOT).

9 Ilepeuenb pecypcoB HH(POPMAITUOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn UHTepHeT

9.1 IlepeyeHb JIeKTPOHHO-OUOJIMOTEYHBIX CHCTEM

1'17;')1 HaumeHnoBanue Tematuka Pe:xxum gocryna

1. IEKTPOHHO-OubIMOTE RS CHCTeMa YHuBepcaibHas https://e.lanbook.com/
n3narenbcTBa «Jlanp»

2. DTIEKTPOHHO-OubMOTE NS CHCTeMa YHuBepcaibHas http://rucont.ru/
«PyKOHT»

3. 3ﬂeKTp0HHO-6H6HHOTeqHaH cucTeMa YHuBepcanpHast http://ibooks.ru/
«iBooks.ru»
DNEeKTPOHHO-OMOINOTEeYHas CHCTEMa .

4. «AgriLib» Crieraau3upoBaHHas http://ebs.rgazu.ru/
Hayunas snexktpoHHast 6ubiaroreka lali

5. cLIBRARY RU YHuBepcaibHas http://elibrary.ru/

9.2 IlepeueHb peKOMEHIyeMbIX HHTEPHET-CAWTOB MO JUCIUIJINHE

1. MunucTepcTBO 00pa3zoBaHus u Hayku Poccuiickoit deneparuu [DnekTpoHHbIN pecypc]. —
Pexxum noctyma: https://minobrnauki.gov.ru/, ceo6oaubIit. — 3ari. ¢ skpana. — 53. pyc.

2. ®epepanbHbiii Toptan «Poccuiickoe oOpazoBanue» [DnekTpoHHBIH pecype]. — Pexum
noctyna: http://www.edu.ru, ceoboaHsIi. — 3ari. ¢ 3kpaHa. — S3. pyc.

3. Undopmanuonnas cucrema «EIMHOE OKHO AOCTyna K OOpa3oBaTElIbHBIM pecypcam»
[DnexTponnsiit pecypc]. — Pesxxum moctyma: http://window.edu.ru, cBoGoaublid. — 3ari. ¢
JKpaHa. — 3. pyc.

41


http://192.168.2.44/buki_web/bk_cat_find.php
https://biblio-yaragrovuz.jimdo.com/электронный-каталог
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
http://rucont.ru/
http://rucont.ru/
http://rucont.ru/
http://ibooks.ru/
http://ibooks.ru/
http://ibooks.ru/
http://ebs.rgazu.ru/
http://ebs.rgazu.ru/
http://ebs.rgazu.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/

4. OenepanbHbIi NEHTP HHPOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB [DIIEKTPOHHBIN
pecypc]. — Pexxum noctyma: http://fcior.edu.ru, cBoboaubIi. — 3ari. ¢ 3kpana. — 3. pyc.

5. MunucrepctBo cenbckoro xo3siiictea PO [Dnexrponnsiii pecypc]. — Pexum moctyna:
http://mcx.ru/, ceobomubIiA. — 3ari. ¢ skpana. — 53. pyc.

6. Hayunas snextponnas 6ubnmorexka eLIBRARY.RU [Onexkrponnsiii pecypc]. — Pexum
noctyna: http://elibrary.ru/, ceobomnsrii. — 3ari. ¢ skpana. — S3. pyc.

7. CenbCKOXO3SIICTBEHHAs] AJIEKTPOHHAs OMONHMOTEKa 3HAHWK [DIeKTpOoHHBIA pecypc]. —
Pexxum noctyna: http://www.cnshb.ru/akdil/, ceoGonnsrii. — 3ari. ¢ sxpana. — S3. pyc.

8. llenTpanmpHasi Hay4yHas CeEIIbCKOXO3SIICTBEHHas OubOmmoTeka Poccenbxo3akaneMun
[DnexTponnslit pecypc]. — Pexxum moctymna: http://www.cnshb.ru/, ceoGonnsiii. — 3ari. ¢
3KpaHa. — 3. pyc.

9. MHudopmarmonHo-cipaBouHbli mopTan. Ilpoexkt Poccuiickoii rocymapcTBeHHOMN
OuOIMOTEeKH I MOJofekH [DnekTpoHHbIN pecypc]. — Pexxum moctyma: www.library.ru,
CBOOOHBIN. — 3ari. ¢ sKkpaHa. — S3. pyc.

10. DnexTpoHHasl 3JEKTPOTEXHHUYECKash OuOnImoTeka [DieKTpoHHBIA pecypc]. — Pexum
noctyna: http://www.electrolibrary.info/, ceobomusIii. — 3ari. ¢ skpana. — 3. pyc.

10 MeToauueckue YKaszaHud OJisd oﬁyqammnxm 10 OCBOCHMIO JTNCINUIIJIMHbI

Buja yueOHBIX 3aHATHI Opranuszanus AeTeJbHOCTH 00y4al0merocs
Hanucanue KOHCHEKTa JEKUMH: KPAaTKO, CXEMAaTHUYHO, IOCIEIO0BATEIbHO
(¢uKcHpOBaTh OCHOBHBIE MIOJI0KEHUS, BBIBO/IBI, (POPMYJIUPOBKHU, 00001LIEHNS;
IIOMEYaThb BAXKHBIE MBICIH, BBIICIATh KIIOUEBBIE CJIOBA, TEPMUHBL
Jlekums O0603HauUTh BONIPOCHI, TEPMUHBI, MaTepraj, KOTOPbIHA BBI3bIBAET TPYIHOCTH,
IIOMETUTH U MOIBITAThCSA HAWTU OTBET B peKOMEHAyeMoU uteparype. Ecnu
CaMOCTOSITEJILHO HE YyJaeTcs pa3o0parbCs B MaTepuale, HEOOXOJUMO
c(hopMyIMPOBATH BONIPOC M 3aJ1aTh MPENOAABATEN0 HA KOHCYJIbTALIUH.
Pabora no anroputmam, IpeaCTaBICHHBIM B METOJAWYECKUX YKa3aHUSAX IO
BBIMOJIHEHUIO J1a00OpaTOpPHBIX paboT. AHalu3 BBIOJHEHHON paboTHl,
(GbopMyJIMpOBKa BBIBOJIOB MO MUTOraM BBIMOJIHEHHON paOOThl HA OCHOBAHUU
MaTepuasna, IOYEpIHYTOr0 M3 KOHCIEKTOB JIEKIWM, OCHOBHOW U
JIOMTOJTHUTEILHOM JTUTEPATYPhl, pecypcoB cetu MHTepHET. [Tlonck 0TBETOB HA
KOHTPOJIbHBIE BOIIPOCHI.

Pabora ¢ koHCTIEeKTaMU JIEKIUi1, OCHOBHOM U JIOTIOJIHUTEIBHON JTUTEPATY PO,
pecypcamu cetu Mureprer. IlostanHblii pa30op pacuera HETPUBHAIbHBIX
bU3HYeCcKUX 3a1a4.

JlaboparopHas pabota

[TonroroBka Kk 3a4ety u
AK3aMEHY

11 ITepeyenb MHGOPMALIMOHHBIX TEXHOJIOT Ui, MCII0JIb3yEeMbIX IIPH OCYLECTBJICHUMN
o0pa30BaTeIbHOIO Npouecca Mo AMCHUILIMHE, BKJIIYasi lepedeHb MPOrpaMMHOro
o0ecrieyeHnsi U MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Nudopmarmontsie TE€XHOJIOTHH, UCIIOJIb3YEMbIC npu OCYIIIECTBJICHUU
00pa3oBaTeNbHOTO Tpoliecca MO AUCIUIUIMHE TMO3BOJISIIOT: 00ECNEeUnTh B3auMOJECHCTBUE
MEXIy Y4YaCTHHKaMH OO0pa30BaTeIbHOrO IMPOIEcca, B TOM YHCJIE CHHXPOHHOE W (WJIH)
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ACMHXPOHHOE B3aWMOJICUCTBUE MOCPEACTBOM ceTH WHTEpHET, B T.4. C HCIOJIb30BAHUEM
AIIEKTPOHHOU HMHGOPMAIIMOHHO-00Pa30BaTEIbHON Cpelbl akaJeMud; (UKCHPOBATh XOJ
00pa30BaTENBLHOTO MPOLECCA, PE3YIBTATOB NIPOMEKYTOUYHOM aTTECTAlMU MO JAMCLUIUIMHE U
pE3yIAbTATOB OCBOCHHS 00pAa30BaTEIbHOW MPOrpaMMBbl; OPraHU30BaATh MPOLECC 00pa30BaHUS
MyTeM BH3yalu3alliu U3y4aeMoil MHQOpMAIK MOCPEICTBOM HCIIONb30BAHUS MPE3CHTAIUH,
y4eOHBIX (DUIBMOB; KOHTPOJIMPOBATH PE3YJbTAaThl OOyYEHUS HAa OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHMUSL.

11.1 IlepeyeHb JULEH3UOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOI0 NMPOrPAMMHOI0
o0ecreueHusi y4eOHOI0 mpoiecca

Ne HaumeHnoBanue TemaTHnka
. | Microsoft Windows OnepanyoHHasi CHCTeMa
2. | Microsoft Office (Bkirouaer Word, Excel, PowerPoint) [MTakeT 0(hUCHBIX MPHIOKCHUI

11.2 TIlepeyeHb mNpo(ecCHOHAIBHBIX 0a3 JAHHBIX W HWH(OPMALMOHHBIX
CIPAaBOYHBIX CHCTEM

Ne .
. HaumenoBanue Temaruka DJIeKTPOHHBIN aipec
http://www.consultant.ru
CnpaBoyHO-IpaBOBasi CUCTEMA OCTYII C KOMITBIOTEPOB
1. p P YHuBepcanbHas Hlocty p
«KoncynprantlImtoc» 3IIEKTPOHHOTO YHTAIBHOTO 3a/1a
oubnuoteku SApocnasckoit 'CXA
https://www.garant.ru/
NudopmanmoHHO-paBOBOM OCTYII ¢ KOMITBIOTEPOB
2. $opman P VYHuBepcanpHas Hlocty P
nopran «I'apanT» 3JIEKTPOHHOTO YUTAJIBHOTO 3ajia
o6ubnuoteku Spocnasckoit 'CXA
https://polpred.com/
JlokanpHas ceThb fpocnaBckon
baza nanusix Polpred.com O630 I'CXA / uHnuBUAyaTbHBINH
3. - P p YHuBepcanbHas S .
(@\%151 HEOTPaHUYEHHBIN JOCTYM U3 T000M
TOYKH, B KOTOPOH UMEETCS JOCTYII K
cetu MIHTEepHET MO JIOTUHY U NapoJIto
PedepaTuBHas u .
bep http://webofscience.com
4. | HaykoMmeTpuueckas 0aza qTaHHBIX YHuBepcanbHas Tloetyn ¢ IP-axpeca akazemun
Web of Science y P
PedepaTuBHO-
oubmuorpaduyeckas u https://www.scopus.com/
S. YHuBepcanbHas
HayKOMeTpH4YecKast 0aza JTaHHBIX Hoctyn ¢ IP-anpeca akanemun
Scopus
ba3bl JaHHBIX W3/1aTENbCTBA https://www.springernature.com/
6. . YHuBepcaibHas
SpringerNature Joctyn ¢ IP-anpeca akanemun
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Ne .
u/n HaumeHnoBanue TemaTuka DJIeKTPOHHBIH ajpec
https://u30.pd/
K npowusBencHusIM, MepelIemM B
OOIIECTBEHHOE JIOCTOSIHUE JIOCTYTI
CBOOOIHBIIA.
7 HauuonanbHas snexTponHas YHuBepcanbHas K npoussenenusM, oxpaHsieMbIM
" | oubnmoreka (HOB) p p » OXP
ABTOPCKHUM ITPABOM JIOCTYII C
KOMITBIOTEPOB JIEKTPOHHOTO
YUTAJILHOIO 3aj1a OMOJINOTEKU
SApocnasckoit 'CXA
http://agris.fao.org/agris-
8. | baza nanueix AGRIS CneuunanusupoBanHas | search/index.do
JlocTyn cBOOOTHBII
HNHpopMannoHHO-CIIpaBOYHAS
cucreMa «CelnbCKOX03giicTBEHHAS http://www.cnshb.ru/AKDiL/
9. Crieunanu3upoBaHHas "
AJIEKTPOHHAS OMOJIMOTEeKA JocTyn cBOOOTHBIN
sHanui» (CObu3)

11.3 Joctyn k cetu UnTepHer

Kaxnaplii oOyuaromuiics B TEUEHHME BCEro Iiepuoja oOydeHus oOecredeH
UHAVNBUAYaTbHBIM HEOIPAHUYEHHBIM JOCTYIIOM (YIaJI€HHBIM JOCTYIIOM) K ceTH VIHTEpHET 1 K
AIEKTpOHHOM nH(OopMarmoHHo-00pa3oBatenbHOM cpene PI'BOY BO Sfpocnasckas [CXA.

12 MaTepuajibHO-TEXHUYECKOe olecriedeHre 00ydeHusl 1o AUCHUTIIHHE

I[Io BceM BuaaM y4eOHOM MACATEILHOCTH B paMKaxX JUCIUILIMHBI «Du3nKa»
HCIIONB3YIOTCS TOMEIICHUSI — YueOHble ayJIUTOPUU JJIsI MPOBEJCHUSI YYEOHBIX 3aHSTHUH,
MPEyCMOTPEHHBIX Y4Y€OHBIM IUIAaHOM, OCHAIIIEHHBIE OOOpYJAOBaHUEM M TEXHUYECKUMU
cpeacTBamu 00yueHus. [loMeleHus s caMoCTOSITEIbHOM pa00Thl 00YYaIOIIUXCS OCHAIIECHBI
KOMITBIOTEPHOM TEXHUKON C BO3MOXHOCTBIO MOJKIIIOYEHUS K ceTH MHTepHeT u o0ecrnedeHbl
JIOCTYTIOM B JICKTPOHHYIO MH(POPMAILIMOHHO-00pa30BaTEIbHYIO CPEY aKaIEMUH.

12.1 TlnaHupyemble TIOMeIleHUs] JIJIsl TPOBeJeHUs] BCeX BHAOB Y4eOHOIl
NesITeIbHOCTH

HaunMeHoBaHMe ClielMAJIbHBIX IOMELICHHUI OcCHaLEHHOCTH CIEeNHATbHBIX OMeLeHUil
Yueonaa ayoumopusn onsa nposeoenun CriennanusupoBaHHas Mebenb — yueOHast 1ocka, yueOHas
YueoOHbvIx 3aHAmuil MeOeTb.

[Tomemenne Ne 129. TexHuueckue cpencTBa 00ydeHus, Habopsl
KommgectBo mocamounsrx mect: 152. JEMOHCTPAIIMOHHOTO 000PYIOBaHUS U yU4eOHO-
Anpec (MECTOMOIOKEHHE) TOMEIICHHS: HarJISIHBIX TIOCOOMI — KOMIIBIOTEP

150042, SIpocnaBckas o61., T. SIpociasiib, E6300/2Gb/160Gb/AOC — 1 mit., MypTHMEAAA-
TyTaeBckoe mocce, 58. npoekTop BenQ SP920P, akycTuueckas cuctema,
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HaumeHoBaHue crielIHAJBLHBIX NOMeEIeHUH

Ocnamenﬂocn, cnenuaJbHBIX MOMeIleHuil

YCHIIUTEIb, TAHAMUKH, TIPOEKIIMOHHBIN SKpaH C
anekTpornpuBogom ClassicLyra 366*274, mukpodoH.
[Tporpammuoe obecrneucuue: Microsoft Windows,
Microsoft Office.

Yueonan ayoumopus ona nposeoenusn
YUeOHbIX 3aHAmMUIL

ITomemenue Ne 308.

KonnuecTBo mocagouHbIx MecT: 26.
Anpec (MECTOMONIOKEHNE) TOMEICHHS:
150042, SpocnaBckas o0., T. SIpocnasib,
TyrtaeBckoe mocce, 58.

Crnenuanu3upoBaHHas MeOenb — yueOHas T0CKa, yaeOHast
MeOeTTb.

TexHuyeckue cpeacTBa 00ydeHust, HAOOPBI
JIEMOHCTPAIIHOHHOTO 000PYIOBaHUS B Y4eOHO-
HATJISIHBIX TOCOOUN — HOYTOYK, MPOEKTOP, IKpaH,
MammHa ATByAa, MasTHUKH O0epOeka — 2 miT.,
buznyecKkuil MasSTHUK, YCTAHOBKA JJISl OTIPEACTICHUS
MOCTOSIHHOW bosbliMaHa, yCTaHOBKA JJI ONPEIETICHUS
MOJIEKYJISIPHBIX CBOIMCTB BO3/1yXa, yCTAHOBKA IS
OTIpe/ICIICHUs BI3KOCTH KHUAKOCTH MeTo1oM CTOKCa,
YCTaHOBKa sl ONpeIeIeHHs IMoKa3aTess ainadarsl,
YCTaHOBKA JIJIsl ONTBITHOM MPOBEPKU YPABHEHHUS
bepnynnu, usmeputensusiii Mukpockon MITb-2,
mranreHuupKyas LII-11, cekynnomep amekTpudecKkui —
5 mt., 6apometp-anepons bBAMM-1, TepmomeTp -
50+50°C, crenasl — 4 mir.

[Tporpammuoe obecneucuue: Microsoft Windows,
Microsoft Office.

Yueonaa ayoumopusn ona nposedenusn
YUEeOHbIX 3aHAMUIL

ITomemenue Ne 309.

KomunuecTBo mocagounsix Mect: 16.
Anpec (MeCTOMOIOKEHHE) TOMEIICHHS:
150042, SIpocnaBckast o01., T. SIpociaBib,
Tyraesckoe mocce, 58.

Crienmanu3upoBaHHas MeOenb — yueOHast 1ocka, yueOHas
MeOeb.

Texaudeckue cpeacTsa 00ydeHus, HaOOPbI
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS U yu4eOHO-
HarJIsIHBIX IOCOOMI — KOMIIBIOTEP, MMPOEKTOP, SKPaH,
YCTaHOBKA JUISI OTIPE/ICTICHUS] ONITUYECKUX CHJI TOHKHUX
7uH3, MuKkpockon «buonam P-1», mukpometp 0-25,
pedpakromerp UPD-22, mukpockon MMY-3,
nonsipumerp CM-2, ontuyeckuii nupomerp OINIINP-17,
HUCTOYHUK MOCTOSTHHOTO ToKa 12 B, aBTOoTpancdopmarop
JIATP-2, munnmunamnepmetp 1566 250;500 MA,
BoneTMeTp D515 75;600 B, peocraT, yHHBEpCaTBHBIN
MoHoXxpomaTop YM-2, namna prytHas JIPIL, crenas! — 6
IIT.

[Tporpammuoe obecrieuerue: Microsoft Windows,
Microsoft Office.

Yueonaa ayoumopusn ona npoeedenusn
YueOHbIX 3aHAmuUIl

IMomemenue Ne 313.

KomnuectBo mocagounsix mect: 20.
Anpec (MECTOTIOJIOKEHHE) TIOMETIICHHS
150042, SIpocnaBckas o0., T. SIpociaBib,
Tyraesckoe mocce, 58.

Crennanu3upoBaHHas Mebens — yueOHas 10cKa, yueOHas
MeOeTb.

TexHuueckue cpencTBa 00yueHus, Habopsl
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS U yUeOHO-
HATJISTHBIX TTOCOOUN — KOMITBIOTEP, MOHUTOP,
MYJIbTUMENA-TIPOCKTOP, MPOCKITMOHHBIA SKpaH,
yHHMBepcalbHbIi ucTouHuK nutanus YUII-2, nuon 21[2C,
ammiepmerp 9514 1+2 A — 3 mwr., aBomerp ABO-5M1 - 2
mT., peoctar — 3 mrt., mkad cymmasHbIi 100 °C, MmocT
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HaumeHoBaHue crielIHAJBLHBIX NOMeEIeHUH

Ocnamenﬂocn, cnenuaJbHBIX MOMeIleHuil

MOCTOSIHHOTO TOKa E-7-4, Tepmuctop, Tepmometp 0 — 100
°C, tpanchopmarop 4/120 B, ocummnorpad ODII-70,
aBroTpanchopmarop JIATP-2, ycraHoBKa /1l MPpOBEPKH
3akoHa OMa JIJ1s1 TIeTH IEPEMEHHOTO TOKA, BOJIBTMETP
1,5+15 B - 3 mt., amnepmetp 0,5+1 A, rampBaHoMeTp,
BeinpsamuTens BC-2M, nuoz nmomynpoBoaHUKOBBIN S50 A,
TepMoIiapa XpoMelb-KoIenb — 2 IT., JJIEKTPOIeyb
CYOJI, norernnmometp KIII11-503, MummmBoabT™MeTp
M4213, crennbl — 5 mT., yCTAaHOBKY ISl H3yYCHUS
2JIEMEHTOB CXEM aBTOMATHUKHU — 6 IIIT., INIAKATHI — 8 IIIT.,
crenn JICO — 1 mr.

[Iporpammuoe obecnieuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue onn camocmoamenvHoll padomol
ooyuarowuxcsa

ITomemenue Ne 109.

KonnuecTBo mocagounsix Mect: 12.

Anpec (MECTONOIOKECHHE) TTOMCIIICHHS
150052, Apocnasckas 00:1., T. SIpocnaBiib,

yi. E. Konecosoi, 70.

Crienimanu3upoBaHHas MeOenb — yueOHass MeOerb.
TexHuueckue cpecTBa 00y4eHUs — KOMITBIOTEPhI
HepCoHANbHBIC — 12 MIT. C JTUIIEH3UOHHBIM TPOTPAMMHBIM
o0ecrieueHreM, BHIXOJIOM B ceTh VIHTEpPHET U JIOKAJIbHYIO
CeTh, TOCTYIIOM K HH(POPMAIHOHHBIM pecypcam,
AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIBHOM Cpee
OI'BOY BO fApocnasckas [CXA, k 6a3am TaHHBIX U
UH(POPMALIMOHHO-CITPABOYHBIM cucTeMa. Konaunmonep —
1 m.

[Tporpammuoe obecneuenue — Microsoft Windows,
Microsoft Office, crierpanu3upoBaHHOE JTUIICH3HOHHOE U
CBOOOJTHO PACIIPOCTPAHIEMOE TPOrPAMMHOE
oOecrieyeHue, NpeyCMOTPEHHOE B paboueil mporpamme
JIICIIUTUIAHBIL.

Ilomewenue ona camocmoamenvHoi padbomot
odyuaruwuxcsa

ITomemenne Ne 318.

KonnuecTBo nmocagounbix Mect: 12.

Anpec (MECTOMONOKEHNE) TOMEIICHHUS:
150042, SIpocnaBckas o0in., T. Spocnasib,
TyraeBckoe mocce, 58.

CrneunanusupoBaHHas MeOenb — yueOHast MeOerb.
TexHuueckue cpercTBa 00y4eHUs] — KOMITbIOTEPHI
nepcoHaIbHbIE — 12 MIT. C TUIIEH3MOHHBIM MTPOTPAMMHBIM
o0ecrieyeHreM, BBIXO/IOM B ceTh VIHTEPHET U JIOKAJIbHYIO
CETh, JOCTYNIOM K MH(POPMAIIMOHHBIM pecypcam,
3JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTENbHOM cpesie
OI'BOY BO fApocnasckas [CXA, k 6a3am TaHHBIX U
MH(POPMALIMOHHO-CITPABOYHBIM CUCTEMaM, KOIUP-
npunrtep — 1 mt. Kongumnuonep — 1 mr.

[Tporpammuoe obecrieuenue — Microsoft Windows,
Microsoft Office, crierpanu3upoBaHHOE JTUIICH3HOHHOE U
CBOOOJTHO PaCIpOCTpaHsIeMOE IPOrpaMMHOE
oOecrieyeHue, NpeycCMOTPEHHOE B paboyeil mporpamme
JIMCLIUTLIHHBL

Ilomewenue ona camocmoamenvHoil padbomot
ooyuarowuxcs

ITomemenue Ne 341.

KonmuecTBo mocagoyHbIx MecT: 6.

Anpec (MECTOMONIOKEHNE) TOMEIICHHUS:
150042, SApocnaBckas o0., T. Spocnasib,

Crneunanu3upoBaHHas Mebenb — yueOHast MeOerb.
TexHuueckue cpecTBa 00ydeHUs] — KOMITbIOTEPhI
MEPCOHAIBHBIC — 6 mrT. ¢ JIMIUECH3WOHHBIM IIPOrpaMMHBIM
o0ecrieyeHreM, BBIXO/IOM B ce€Th VIHTEPHET U JIOKAJIbHYIO
CeTh, IOCTYNIOM K MH(QOPMAIIMOHHBIM pecypcam,
3JIEKTPOHHON MH(OPMALIMOHHO-00pa30BaTENbHOM cpefie
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HaumeHoBaHue crielIHAJBLHBIX NOMeEIeHUH

Ocnamenﬂocn, cnenuaJbHBIX MOMeIleHuil

TyrtaeBckoe mocce, 58.

dI'bBOY BO fpocnasckas [CXA, k 6a3am TaHHBIX U
UH(POPMAIIMOHHO-CITPABOYHBIM CUCTEMaM, KOITUP-
npuHTep — 1 mT., KoHAUIMOHEp — 1 1T,

[Tporpammuoe obecnieuenue — Microsoft Windows,
Microsoft Office, crienuanu3npoBaHHOE THICH3HOHHOE H
CBOOOIHO paclpocTpaHsIeMOe IPOrpaMMHOE
oOecrieyeHne, IPeyCMOTPEHHOE B paboueii mporpamme
JUACLIUIUINHEL.

Ilomewenue onsa xpanenus u
npoguraKmuuecKkozo0 00CayHCUBAHUA
yueonozo obopyoosanus

ITomemenus Ne 210, Ne 328.

Anpec (MECTOMONIOKEHNE) TOMEICHHS:
150052, ApocnaBckas o0., T. SIpociasib,
yi. E. Konecosoii, 70.

Criennanu3upoBaHHas MeOEb; CTEIIAKH JIJIsl XpaHCHHSI
y4e0HOr0 000PYIOBAHMSI; KOMITBIOTEP C JIMIIEH3MOHHBIM
POTrPaMMHBIM 00ECTIeUeHHEM, BBIXOJIOM B IHTEpHET U
JIOKaJIbHYIO CETh, IOCTYIIOM K HH()OPMAITMOHHBIM
pecypcam, IeKTPOHHOM HHPOPMAIMOHHO-
00pa3oBaTesIbHON Cpesie aKaJeMuH, K 0a3aM JTaHHBIX U
UH(POPMAIIMOHHO-CITPABOYHBIM CUCTEMaM; HAYIIHUKY,
CKaHep/TIPUHTEP; CIICIMATbHBIA HHCTPYMEHT U
WHBEHTAPb IS 00CITy)KHBaHUS Y4eOHOTO 000PY/IOBaHUSI.
[Tporpammuoe obecnieuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue ona xpanenus u
npogunakmuueckozo o0cayHcusanus
yueoH020 060pydOBanusn

ITomemenus Ne 236, Ne 312,

Anpec (MECTONOIOKECHHE) TTOMCIIICHHS
150042, Apocnasckas 00:1., T. SIpociaBiib,
TyraeBckoe mocce, 58.

Crneunanu3upoBaHHas MeOellb; CTeIIaXKU Ul XpaHEHUs
y4eOHOro 000pyA0BaHMsI; KOMIIBIOTEDP C JUIIEH3MOHHBIM
POTPaMMHBIM OO€CTieueHHEM, BBIXOJI0M B MIHTEpHET U
JIOKAJIbHYIO CE€Th, JOCTYHNOM K MH(MOPMALMOHHBIM
pecypcam, IEKTPOHHOM HH(OPMAITMOHHO-
0o0pa3oBaTesIbHON Cpejie akaJeMUH, K 0a3aM JaHHBIX U
MH(POPMAIMOHHO-CIIPABOYHBIM CUCTEMaM; HayIIHUKH,
CKaHep/TpUHTED; CHeHATbHbII HHCTPYMEHT U
MHBEHTapb JUIsl 00CITy>)KUBaHUsI y4eOHOTO0 000pYI0BaHMSL.
[Tporpammuoe obecrieuerue: Microsoft Windows,
Microsoft Office.

13 Opranusanus o06pa3oBaTeJbHOI0 MpoLecca 1Js HHBAJIUI0B U JHIL €
OrPpAHNYEHHBIMH BO3MOKHOCTSMU 310POBbS

O6yquI/IC 10 JUCHUIIIIMHE «Duszuka» JII] OTHOCAIIMXCA K KATCTOPHUH HHBAJIMAO0B U JIUI]
C OrpaHNMYCHHBIMHU BO3MOXHOCTAMU 3J0POBbS OCYIICCTBIIACTCA C YUCTOM ocobeHHOCTEH
HCI/IXO(l)I/ISI/IquKOFO Pa3BUTHA, MHAUBUAYAJIbHBIX BO3MO>KHOCTEM M COCTOSIHUS 310POBbA TAKHUX

o0yyJarommxcs.

B ciyyae BO3HUKHOBEHHMS HEOOXOAUMOCTH OOYYEHHUS JIUI C OrpaHUuYEHHBIMU
BO3MOKHOCTSIMUA 3JI0POBbsl B By3€ IPEAyCMATPUBAECTCS CO3JAHUE CIIELUAIbHBIX YCIOBUH,
BKJIFOUYAIOUINX B ce0sl MCIIOJIb30BAHUE CIIEHUANBHBIX 00pa30BaTEIbHBIX MPOTrpamMM, METO/I0B
BOCIHUTAHMS, TUAAKTUYECKHX MaTEpHalIOB, CIELMAIBHBIX TEXHUYECKUX CPEICTB OOydeHHUs
KOJUIEKTUBHOIO W WHIMBHUAYAJIBHOIO IIOJIb30BAHMUs, IPEIOCTABICHUE YCIyI aCCUCTEHTA

(TOMOIITHHUKA),

OKa3bIBAIOMICTO 06y‘-IaIOI]_[I/IMC}I HGO6XOILI/IMYIO TCXHUYCCKYIO TIOMOUIb,
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IPOBEJCHUE TIPYNIOBBIX W HWHAMBHUIYAJIbHBIX KOPPEKLMOHHBIX 3aHATHH, oOecnedyeHue
J0CTyNa B 3[aHUS By3a W JPYrue yCJIOBHUA, 0€3 KOTOPHIX HEBO3MOXKHO WM 3aTPyIHEHO
OCBOEHHME 00pa30BATEIbHBIX MPOrPaMM O0YyHaIOIIMMUCSA C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
3J10POBBSI.

[Ipu mnonyyeHuu BBICIIETO OOpa3oBaHHUA OOYYAIOUIMMCS C  OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU  3JIOPOBBbSI NPEAOCTABISIIOTCS OecriaTHO ydeOHasi JuTepaTrypa, Npu
HEOOXOJUMOCTH — YCIYTU CYypIONEPEeBOAYMKOB U TUdIOCYpronepeBoaunkoB. C yueTom
0COOBIX MOTpPEOHOCTEM OO0y4aroUMMCS C OrPAaHUYEHHBIMU BO3MOXHOCTSMHU 3JI0POBBS
o0ecrnieunBaeTcs PeI0CTaBICHNUE YUEOHBIX, JIEKIIMOHHBIX MaTEPUATIOB B 3JIEKTPOHHOM BH/IE.
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JonoHenus U u3menenus K paboueii nporpamMme JuCHHIIHHBI
nepuo o0y4ennsi: 2020 — 2024 yue6ubie roga

Brecennsie n3menenus na 2020/2021 Y4eOHBIH roj

B paGouyro nporpamMmy muctmmimser

DQuzuxa

HaumeHoeaHue ()uCl[ll”Ul UHbl

BHOCATCH CJIeAyOIIMe H3MEHCHHUS U AOMOJTHEHU A

JaTa, Homep

CIPaBOYHBIX CHCTEM:

11.1 INepeuens
JIMLICH3MOHHOTO U CBOOOIHO
pacnpocTpaHsieMoro
NPOrpaMMHOro

NpOTOKOJIa
ara, Homep 3acelaHus y4eOHo-
IPoOTOKOJIa METOAUYECKOM
Ne 3aceaHus KOMHUCCHH,
Pa3)]eJl I/I3MeHeHHﬂ H AOINOJIHEHHU A
n/n Kkadenpwl, BH3a npejaceaaTeisi
BH32 3aBeyI0NIero y4eOHo-
Kageapoii METOANYeCKOii
KOMMUCCHH
(pakysabTera
1 |8. Ilepeuenn ocHOBHOI 1 OGHOBJIEH NepeYeHb OCHOBHOM 25.08.2020 r. 27.08.2020 r.
NOMNOJIHUTENIbHON Yy4eOHOM | JOMOJIHUTELHOI yuebHoi Iportokon Ne 12 [Iporokon Ne 11
JIMTEPATYpbl, HEOOXOAMMON | IHTEpaTypbi, HEO6XOAMMOI TS . >
AT OCBOCHHMS IMCLMILIMHDI | pean3aLuu o6pa3oBaTebHO _/ 5 * ’g 7
TporpaMMai (noomiics) (nodnuce)
2 |9. Ilepeuens pecypcos OGHOBJIeH nepeyeHp PEKOMEH IyeMbIX
MH(POPMALHOHHO- MHTEPHET-CANTOB, HEOOXOAUMBIX TS 25.08.2020 r. 27.08.2020 r.
TEJICKOMMYHUKALIHOHHOM peanuzaunu o6pazoBaTesbHO npOTOKOH No 12 ]’[po Ko No 11
ceru UuTepHer: nporpamMmsl ,
9.2 Iepeuens DT et (\ /g/(
PEKOMEH/IyeMbIX HHTEPHET- “Anoonues) (noonuce)
CalTOB MO TUCUHIIIMHE
3 |11.Ilepeuens BHeceHbl n3MeHenus B coctan
MH(OPMALIMOHHBIX JIMLEH3HOHHOTO U CBOGOHO
TEXHOJIOTHIA, pacnpocTpaHseMoro nporpaMmMHOro
MCIIOJIb3YE€MBIX MPH obecnieyeHus.
OCYILECTBIIEHHH OGHoBJIeH nepeyeHs
obpa3oBaresbHOro npodeccHoHabHBIX 6a3 JaHHBIX U 25.08.2020 . 27.08.2020 r.
fipouecca ro AMCUMIIIHHE, | MHGOPMALMOHHBIX CTIPABOYHBIX
BKJIIOYAs MepeueHs CHCTEM, MCTIOJIb3YEMBIX IIPH [Tporokon Ne 12 [Tporokon No 11
NpoOrpaMMHOIo OCYILECTBIEHHH 00pa30BaTeIbHOTO {- . “é "
obecrnieueHus u npoLecca Mo JUCUMILIUHE = 22 &~
HH(OPMALHOHHBIX rﬁ)dnuczy) (noonuce)




Hata, Homep
IIPOTOKOJ1a
Hara, Homep 3aceJJaHus Y4eOHO-
IPOTOKOJIA METOAUYECKOM
Ne 3aceaaHud KOMHCCHH,
Pa3znen UsmeHenust u nononnenus
n/n Kaq)eupu, BH3a npeaceaareas
BH3a 3aBeayrouiero yqe6H0-
Kadeapoii METOHYECKOH
KOMHCCHUH
dakyabTera
obecneuenns yye6Horo
npouecca
11.2 INepeuens
npodeccHOHANBHBIX (a3
JaHHBIX U
HH(OPMaUHOHHBIX
CIPaBOYHBIX CHCTEM
4 |12. MarepuansHo- OGHoBJIeH nepeyeHs MaTepUabHO-
TEXHU4ECKOe obecrieueHue | TeXHHYECKOro obecneuenHs, 25.08.2020 r. 27.08.2020 r.
00yueHHs Mo AucuMNIMHe HEOOXOMMOro UTs peanu3auuu HpOTOKOH No 12 npOTOKO aNell
12.1 ITnauupyembie 06pasoBaTesnbHOI MporpamMme = > )
TIOMEILEHHS s /./ i ‘jf %
TIPOBENEHHs BCEX BUIOB = (noonuc,) (noontics)
YuebHoii resrenbHOCTH




AHHOTALUSI PABOYEN MPOI'PAMMBI JJUCLUILIUHBI

b51.0.10 «@u3zuka»

Hnoexc oucyuniunvl «Haumenosanue oucyuniunv»

Kon n HanpaBJieHHe MOATOTOBKH
Hanpagaennocts (npoduin)
KBanudukanus

®opma 00yueHust

T'ox HaYaJIa MOATOTOBKHU
DakyJbTeT

Brinyckaromas kadgeapa
Kadenpa-pa3padorunk

O0BeM QTUCHMILINHDL, 4. [ 3.€.

®opMa KOHTPOJIsI (IPOMEKYTOUHAS ATTECTALUS)

Jlexmun — 68 u.
JlaGopaTopHble 3aHATUS — 68 4.
[IpakTrueckue 3aHATHS — 68 .

CamocTtosrenpHas padora— 112,90 u.

35.03.06 Aepounoicenepus

Dnexkmpoobopydosanue u snexkmpomexnonozuu ¢ AIIK

baxanaep

OYHAA

2020

UHOICEHEePHDILIL

Dnexmpudurayus

Dnexmpudurayus

32419

3au4em, 9K3dMeH

Spocnasns, 2020 r.



JncuunivHa

porpamMmel OakajiaBpuara.

«Duzuka»

MecTo IMCHMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMBbl:

OTHOCUTCSL K 00s3aTeIbHOM 4YacThu 00pa3oBaTesIbHOM

I[I/ICHI/IIIJII/IHZI HalpaBJICHA Ha (l)OpMI/IPOBaHI/Ie CJIeayromux KOMHeTeHHHﬁ:

— obmenpodeccnoHaIbLHbIe KOMIIETEHIIMUA U HHANKATOPBI UX T0CTHKEHUS

TUIOBBIE 334U
po¢eCCHOHATBHOM
JeATeTIbHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHIeCKHUX U
€CTCCTBCHHBIX HAaYK C
MPUMCHCHUEM
nH(pOPMALMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOT Uil

Kon Conepixanue Koja 1 HanMeHOBaHNe HHIMKATOPA TOCTHXKEHHS] KOMIIETEH UK
KOMIIETEHIUH KOMIIETEHIUH 3HATD yMeTh BJIAJIETh
OIIK-1 CnocobeH pemarb OIIK-1.1.

HeMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3aKOHOB MATEMATUYCCKUX, €CTCCTBEHHOHAYYHBIX 1
O6].LICHpOCI)CCCI/IOHaJIbHBIX JUCIOUIIIINH, H€06XO,HI/IMLIX I pEIIEHUS TUIIOBBIX 3a/1a4 B

00J1aCTH arpOMHKCHEPUH

OCHOBHEIC (pr3mdecKue
SIBTICHUS] I OCHOBHBIC
3aKOHBI (PU3UKH; TPAHULIBI
TIPUMEHUMOCTH 3aKOHOB
(bU3KMKH; TPUMEHEHUE
3aKOHOB (DU3UKH B
BAYKHEHUIINUX IPAKTUYECKUX
MIPUJIOKEHUSIX; OCHOBHBIE
(usnUecKre BEINIMHBI U
(u3nUecKrue KOHCTAHTHI,
UX OIpEAEICHHUE, CMBICI,
CIIOCOOBI M €AMHUIBI UX
N3MEpEHUS

COCTaBJIATh U PEIIaTh
YpaBHEHHUS
JIIEKTPOMArHUTHBIX TOJNEH B
JNEKTPUYECKHX LIEIAX U
AJICKTPOTEXHUYCCKUX
YCTpOMCTBaX; ONUCHIBATH
MPUHIUIBI pabOThI
AJICKTPOTEXHUYCCKUX
YCTPOMICTB

OCHOBHEBIE (pH3MUIECCKIEC
SIBTICHUSI 1 OCHOBHBIE
3aKOHBI (PU3UKH; TPAHUIIBI
MIPUMEHUMOCTH 3aKOHOB
(bU3MKH; TPUMEHEHUE
3aKOHOB (DU3UKH B
BAYKHEHUIIINX
MPaKTHYECKUX
MIPUIIOKEHUSIX; OCHOBHBIE
(u3nUeCcKre BEINIUHBI U
(u3nYeCcKre KOHCTaHTHI,
UX OIpEAEICHHE, CMBICI,
CIOCOOBI M €IMHUIIBI NX
N3MEpEHUs!

OIIK-1.2.

I/IcnonwyeT 3HaHUA OCHOBHBIX 3dKOHOB MATCMAaTHUYCCKUX U €CTCCTBCHHbBIX HAYK JJIsA
peUICHUs CTaHAAPTHBIX 3a4a4 B arpOMHKCHEPUHN

(byHIaMeHTaIbHbIE
(hu3NUECKUE ONBITHI U UX
POJIb B Pa3BUTHH HAYKH,;
Ha3HAYCHHE U MPHHIIUIIBI
JIEUCTBUS BaXKHEUIINX
¢busnyeckux npudopoB

pabotath ¢ mpudopamMu u
obopynoBaHreM
COBPEMEHHOM (PM3NIECKOH
n1ab0paTOpHH; UCIIOIB30BATh
pa3uuHbIE METOUKH
(bU3UIeCKUX U3MEPEHUH U
00paboTku
IKCIIEPUMEHTAIBHBIX
JaHHBIX; UCTIOJIB30BATH
METOBI JIEKBATHOTO
(U3UIECKOTO U
MaTeMaTH4eCcKOro
MOJICJIMPOBAHHS, & TAKKE
MPUMEHSTb METO/Ibl (PU3NKO-
MaTeMaTHYeCKOro aHau3a K
PELICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U
TEXHUYECKHUX MPoOsIeM

HaBbIKAMU TIPaBHIBHON
9KCILTyaTallii OCHOBHBIX
pubOpOB U
obopynoBaHus
COBpEMEHHOM (pU3UYeCKO
1ab0paTopuy; HaBbIKAMH
00paboTku 1
MHTEPIPETHPOBAHUS
pe3yIbTaToB (PU3MUECKOTO
9KCTIEPUMEHTA; HaBbIKAMHU
UCTIONIb30BAHHS METOJIOB
($u3IIeCKOTo
MOJICTTUPOBAHHUS B
HMHXEHEPHOI NIPaKTUKE

Kparkoe coaepkaHue TUCHMILIMHBI:

Mexanuka. TepMoauHaMuKa ¥ MOJIEKYJIsIpHAsT PU3nKa. DIEKTPUUIECTBO U MArHETH3M.
Kone6anus u Bonubl. KBantoBas pusuka. Anepuas pusuka. Gusndeckas kKapTuHa MUpA.
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