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1. lean 1 321294 JUCIUILTHHBI

Ileiu ocBOEeHMSI AU CIUILIHHDI:

e oBiIaJicHUEe (PyHIAMEHTAJbHBIMM 3HAHUSMHU U  HaBBIKAMU  TEOPETUKO-
AKCHEPUMEHTAJIBHOIO  HCCIENOBAaHUS HATYPHbIX W BUPTYaJbHBIX MOJEJEH
bu3MUecKuX SIBICHUI B Mpolecce KOMaHHOM padoThI;

® OBJIAJICHUC 3HAHUSIMH (DU3UYCCKUX TMPHUHIIUIIOB pPabdOTBl W COBPEMCHHBIC

TEHJACHUNU PAa3BUTUS WU3MEPUTEIBHOM TEXHUKHU, HUCIIOJIB3YEMOW MpPHU PELICHUU

MPUKIIAIHBIX 3a7a4 oOecrieueHusl 0e30MacHOCTH W MPU MPOBEACHUU MOXKAPHO-
TEXHUYECKUX IKCIEPTHU3

[lepeyenb kKomMneTeHunii, popMUPyeMBbIX B Mpolecce U3YUeHHUs JUCHUITHHbI

Komnerenuun Conep:xanue

I1K-9 Crocoben MNPUMCHATH CCTCCTBCHHOHAYUYHBIC M MATEMATUYCCKHUEC MCETOABI IIPpH
MNPOBCACHHUUN ITOXKAPHO-TCXHHUYCCKUX OKCICPTU3, HUCIOJb30BATH CPCACTBA
HU3MCPCHUA B HpO(l)eCCHOHaHbHOfI JACATCIIbHOCTH

3anatm AUCHUIIJINHBI

e hopMuUpOBaHHE OCHOBOIOJATAIOIINX TPEACTaBICHUN O (yHIAMEHTAIBHOM
CTPOCHHH MaTepuH U (HU3UICCKUX MPHUHIIMIIAX COBPEMEHHOM €CTECTBEHHOHAYYHOMN
KapTUHBI MHPA;

® IOHMMAHUE OCHOBHBIX 3aKOHOB (H3WKM U TPaHUIl HUX TMPUMEHUMOCTH;
byHIaMEHTAIBHBIX (PU3NYECKUX KOHCTAHT; (DyHIaMEHTAIbHBIX (PM3UUECKUX OMBITOB
U UX POJIM TIPH MPOBEACHUH MOKAPHO-TEXHUUYECKUX IKCIICPTHU3;

¢ (hopMHpOBaHWE TIPEICTABICHUN O 3HAYCHUN (HU3HUCCKUX TCOPHH IJIS peIIeHUS
COBPEMCHHBIX W  TIEPCIICKTUBHBIX  TEXHOJIOTMYECKUX  3aaad  obOecreueHus
0€30MacCHOCTH YeJIOBEKa, TTOKAPHOU 1 IKOJIOTHUECKON 0€30MacHOCTH.

2. IlepevyeHn IJIaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs AUCIUILINHBI,
COOTHECEHHBIX € INIAHUPYEMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeILHOM

NMPOrpaMMblI
Nuaukaropbl 10CTHKeHUS KOMIIETEeHIMH I[Inanupyembie pe3yJbTaThbl 00yUeHHs MO
AUCHUIINHE
Tun 3amaun npodeccnoHaNbHOM 1eATeTbHOCTH SKCTIEPTHBIN

N-1.1IK-9. IlpumeHsieT MaTeMaTH4eCcKue 3Haer
METOABI IIPU ITPOBEIEHUH MTOKAPHO- (yHAaMeHTaJIbHBIE 3aKOHBI TPUPOIbI, TPAHULIBI
TEXHUYECKUX DKCIIEPTH3 U UCTIONIb3YeT MPUMEHUMOCTH (GU3NYECKUX TEOPUIi; CBOIICTBA
CpeAcTBa U3MEPEHHs B POPECCHOHAIBHOM CUCTEM pa3IN4HOMN NPUPOAbI (MEXaHUUECKHUE,
JESATEIIBHOCTH. AIIEKTPOMAarHUTHHIE, KBAHTOBOMEXaHUUECKHE)

METOJIOJIOTHIO COBPEMEHHOTO
CCTCCTBGHHOHay‘-IHOI‘O IIO3HAHUA

Ymeer

BBIJICISITH YHIAMEHTAIIBHOE SIPO TEXHUYECKOTO
3HAHUSA U UCITIOJIB30BAaTh q)yHI[aMCHTaJIBHOC
3HaHHUE B KAU€CTBE OPUEHTUPOBOYHON OCHOBBI




pellIeHus 3a1a4d B 00JIACTH TOKAPHOM
0€30I1aCHOCTH. HHTEPIPETHPOBATH PE3YIBTATHI
MIPUMEHEHHUS €CTECTBEHHOHAYYHBIX METOJOB U
MPEACTABIIATh PE3YJABTAThI IPAKTUUYECKHUX
pELIECHHI NIPUKJIIAIHBIX 3a]1a4 B YCTAHOBJIECHHOM

dbopme
NJ-3.11K-9 Ucnonp3yer pe3ynbrarsl 3naer:
NPUMCHCHHUA MaTCMaTUICCKMX MCTOA0B B OCHOBBI TEOPUH MOTPEIIHOCTEN; IPUHLIUIIBI U
000CHOBAaHHH BBIBOJIOB I10 BOIIPOCAM, aJIITOPUTMBI BepUPHUKAIIMN PA3HOPOIHBIX JAaHHBIX
IIOCTABJICHHBIM Ha pa3pelIeHUU

Ymeer

IPOBOAMTH IKCIIEPUMEHTAIILHBIC
WCCIICIOBAHMUS, OLICHUBATH U
HMHTEPIPETHPOBATH HIKCIIEPUMEHTATbHbIC
pe3ynbraTsl B rpaduyecKon

1 3HAKO-CUMBOJIbHOM popme

3. MecTo JMCUHUILIMHBI B CTPYKTYpe OCHOBHOM NPO¢eCCHOHAIbHOMI
o0pa3oBaTe/IbLHON MPOrpaMMBbI

JlucrumimiHa ~ OTHOCHUTCA K 4YacTd,  (GOpPMHpPYeMOW  yJ9aCTHHKaMHU
o0Opa3oBaTeNIbHBIX OTHOIICHUM OCHOBHOW TpodeccuoHabHONW 00pa3oBaTeIbHON
nmporpaMMbl  BhIcIIero oOpaszoBanusi 1o crnenuanbHOocTH  40.05.03 Cynebnas
sKCcTiepTH3a cnenuanu3anus « THKeHepHO-TEXHUUYECKUEe IKCIIEPTU3BI.

4. CTpyKTypa M coaepkaHue JUCUUIINHbBI

4.1 PacnpeaesieHue TPyA0€MKOCTH Y4eOHOH JUCHMILIMHBI 110 BHAAM padoT
1o cemecrpam u popmam o0y4eHust

OO6mrast TpyAIOEMKOCTh TUCHUIUIMHBI cocTaBisieT 10 3adeTHnIx enuuuil, 360
JacoB.



4.1 PacnpeaesieHue TPy10eMKOCTH y4eO0HOM IUCHUILIUHBI IO BUAAM padoT

no cemecrpam u ¢popmam 00y4eHust

AJ1s1 04HOM hopMBI 00yUeHUs!

TpynoeMKkocTh
Buz yue0HOH paboTsl 3.€. yac. ceMel:Ic(;paM

2 3 4 5
OOmast TpyAOEMKOCTb JUCIUIUIMHBI 10 10 360 7 108 7 108
y4eOHOMY IIJIaHy
KonTakTHas paboTta, B TOM 4uCII€: 174 36 54 46 38
AyIMTOpPHBIE 3aHATHSA 174 36 54 46 38
Jlexmun (JI) 60 12 14 18 16
ITpaxTrueckue 3ansaTtus (I113) 80 24 28 28
Jlaboparopusie padotsI (JIP) 32 12 20
Koncyabranum nepea 3x3aMeHOM 2 2
CamocrosiTenbHast pa6ora (CPC) 150 36 54 26 34
3auer + + +
JK3aMeH 36 36

4.2. TemaTnueckHil IJIaH, CTPYKTYPUPOBAHHBIN 110 TeMaM (pa3aenaMm) ¢
yKa3aHHeM OTBEACHHOI'0 HA HUX KOJIMYECTBA aKaJeMHYEeCKHX YaCOB M BUIOB
Y4eOHBbIX 3aHATHI.

1J1s1 04HOH GopMBbI 00yUeHUsI
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2 cemecTp
1 Tema Nel «KuHemaruka 10 4 6
JBMOKCHUS TEID»
) Tema No2 «/lnHaMuka JBUKEHUS 18 4 4 10
TeI»
3 Tema Ne3 «Pabora, MOIIHOCTB, 16 2 4 10
DHEPTHUS
Tema N4 «MexaHuKa 2 4
4 | IBWOKYIIHMXCSA — KHIKOCTEH | 6
ra3oB»
5 Tema Ne5 «H3mepeHnus 2 16 6
(DU3UIECKUX BETUIHHY




3auer

6 + +
Bceero 3a cemectp 72 12 24 36
3 cemecTtp
7 | Tema Ne6 «DnekTpocrarukar 34 4 6 6 18
3 Tema Ne7 «ITocTosiHHBIN 28 2 8 6 12
AIIEKTPUYECKUIN TOK»
9 | Tema Ne8 «MaruuTHO€ 110JIEY 24 6 6 12
10 Tema Ne9 «Crarnueckoe 2 2 8 12
MarHuTHOE MOJIE B BEIIECTBE
Bcero 3a cemectp 108 14 28 12 54
4 cemectp
11 |Tema NelO «Konebanus» 6 4 2
12 Tema  Nell «IlepeMeHHbII 12 2 6 4
AIEKTPUYECKUAN TOK
13 Tema Nel2 «BonHoBble 4 2 2
MIPOIIECCHI»
14 Tema Nel3 «OnexkTpoMarHuTHbIE 6 2 4
BOJIHBD»
15 |Tema Nel4 «Murepbepenums» 12 2 6 4
16 | Tema Nel5 «Tudpaxis» 16 4 6 6
17 Tema Nel6 «DnexTpomMarHuTHbIE 16 2 10 4
BOJIHBI B BEIIIECTBEY
18 |3auer + +
Bcero 3a cemecTp 72 18 28 + 26
5 cemectp
Tema Nel7  «MonekynspHo- 2 4 8
19 |kunernueckas teopusi| 14
WJICAJILHOTO ra3a
20 Tema Nel8 «OCHOBBI 12 2 4 6
TEPMOJIMHAMUKI
71 Tema Ne 19  «Temnosoe 12 2 4 6
W3ITy4CHHE)
27 Tema VNQZO «ONEMEHTBI 20 6 8 6
KBaHTOBOW MEXaHUKH
23 Tema Ne21 «DnemeHTHl (U3NKU 6 2 4
aTOMOB»
Tema Ne 22 «CtpykTypa 2 4
24 | aromHoro sapa. SnepHbie 6
peaKIum»
Koncyabsranus 2
IK3aMeH 36 36
Bcero 3a cemectp 108 16 20 36 34
Hroro 360 60 80 32 36 150




4.3 Conep:xaHue TUCHUIIMHBI ISl 00YYAKOLIUXCH:

04HOI GopMBbI 00yUeHUs

Pa3gea Ne 1 ®du3nyeckue 0CHOBBI MEXaHUKH

Tema 1. Kunemarnka IBHMKEeHHUSA TeJl

Jleknusa. MarepuanbHasi Touka, aDCOIIOTHO TBEPJOE TENO, CIIONIHAS CPEAA.

Kunemarnueckoe onvcaHue ABMKEHHSI. DJIEMEHTBI BEKTOPHOM anreopsbl.

[IpsmMonuHeHOE IBW)KEHUE TOYKU. JIBMIKEHHE TOYKM IO OKPYKHOCTH.
VYrmoBasg CKOpOCTb M ymioBoe yckopeHne. CKOpOCTh M YCKOPEHHE TpH
KPUBOJIMHEWHOM JIBHXKCHUHU.

Knaccuueckas mexanuka. [loHsITHE COCTOSTHUS B KIIACCHYECKOM MEXAHUKE.

OO000111eHHbIE KOOPIMHATBI U 4YMCIO CTerneHel cBoOonbpl. Uucio creneHein
cBO0OO/IBI a0COIIOTHO TBEPIOTO TEIA.

PenaruBucTckas MexaHuKa, MPUHIIUI OTHOCUTEIBHOCTH.

CamocrosiTesqibHasi  padora. PensTuBUCTCKass ~ MEXaHHWKA,  [PUHIIMUI
OTHOCHUTEIIBHOCTH.

Pexomenayemasi iureparypa:

ocHoBHas [1];

nononHuTenbHas [ 1, 2, 3].

Tema 2. JlunaMuKka IBUKEHUS TeJl

Jlekumsa.OCHOBHAasg 3ajada JIWHAMHUKWA. YpaBHEHUs JBHXKeHUA. Macca u
MMITYJIbC.

IlepBsIii 3ak0H HbI0TOHA M MOHATHE MHEPLUAIBHOW CUCTEMBI OTCUeTa. BTOpOoii
3ak0OH HprooTOHA, Kak ypaBHEHHME IBWXKEHUs. Tpetuii 3akoH HprOTOHA W 3aKOH
COXpaHEHUs HuMIyJdbca. MOMEHT CHJIbI, MOMEHT HMIIYJIbCA, MOMEHT WHEPIIUHU.
Teopema IlTelinepa. Kunemarvka u 1TMHaMHUKa TBEPAOTO Tea.

IIpakTHyeckoe 3aHATHE. YPAaBHCHUE NTUHAMUKHA BPAlIAaTEIbHOTO JIBUYKCHUS.
3aKkoH COXpaHEHHS] MOMEHTa uMITylibca. OmpenesieHHe XapaKTEPUCTUK IBUKECHHS
T€J1a BOKPYT HEMOJABWKHOU OCH.

CamocrosiTeabHasi padora. HennepuuanbHbie CUCTEMBI OTCUETA.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nononHuTenbHas [ 1, 2, 3].

Tema 3. PaGora, MOIIIHOCTB, JHEPI Ul

Jlexnus. Pa6ora u kunetudeckas 3Heprus. MonrHocts. CHIIOBOE TOJIE.

KoHcepBaruBHbIE 1 HEKOHCEPBATUBHBIEC CHIIbL. [loTeHIIMAIbHAS SHEPTrUsl. 3aKOH
coxpaHeHus 3Hepruu. MccnenoBanrue B3auMoIeCTBUS TEJ IPU COYaPEHUSX.

IIpakTnyeckoe 3aHsiTHE. 3AaKOHBI TMHAMUKH.

CamocrosiTeqibHasi padora. IIprimeHeHHe 3aKOHOB COXPAHEHUS PHEPTUU U
MMITYJIbCA B MEXaHUUYECKUX CUCTEMaX.



Pexomenayemas Jureparypa:
OCHOBHas [1];
nornojHuTenbHas [1, 2, 3].

Tema 4. MexaHuKa IBHKYIIUXCS KUIKOCTEH U ra3oB

Jlekumsi. JlaBieHue B JKMIKOCTM M Ta3e. YPABHEHUE HEMPEPHIBHOCTH.
VYpaBHenue bepHyuiu U cleacTBUsA U3 HETo. BSI3KOCTb.

CamocrosiTeqbHasi padora. J[BrkeHHE Tell B )KUJIKOCTIX U rasax.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nononHutenbHas [1, 2, 3].

Tema 5. U3mepenus pu3ndecKux BeJUIUH

OcCHOBHBIE TEpMUHBI M omnpeneiaeHus. MeToapl W BHIBI  HW3MEPEHUM.
[TorpemHocTh, TOUHOCTD, KJIACCU(PHUKALUS TOTPEUTHOCTEN N3MEPEHU.

IIpakTHyeckoe 3ansaTHe. OlpenesieHne MOrPEeMHOCTEN MPSMBIX U3MEPEHUM.
OmnpeneneHue NOrpemHoCcTe KOCBEHHBIX U3MEPEHUM.

CamocrositesqibHass  padora. Cpencrsa U3MEPEHHs: KJIAcChl TOYHOCTH,
KJIacCU(UKAIMs, UX TTOBEPKa U MPOBEPKA.

Pexomenayemasi qureparypa:

ocHOBHas [1];

nononHuTenbHas [ 1, 2, 3].

Paszpnes Ne 2 DuiekTtpuuecTBo

Tema 6. JekTpocrarnka

Jleknusa. 3akoH Kymona. Onekrpuueckoe mone. HanpsykeHHOCTh MO
Teopema Octporpaackoro-I'aycca. Pabora snexrpuueckux cui. Ilorenmuan. Ces3b
MOTEHIMAJIa C HANPSKEHHOCTBIO AJIEKTPOCTAaTUYECKoro moisa. IIpoBomHUKK
JIUAJIEKTPUKHU B JJIEKTPUYECKOM Mojie. MarepuaibHble YpaBHEHUS. DJIEKTPOEMKOCTb.
Konpaencaropbl. DHeprus 31€KTPUUECKOTO MOJIS.

IIpakTnueckoe 3aHsATHE. 3AKOHBI JIEKTPOCTATUKHU.

JlaGopaTopHas padora. DJIeKTPOCTATUYECKOE TTOJIE.

CamocrosiTesibHas padoTa. DJIEKTPOCTaTUKA U DJICKTPOANHAMMKA.

Pexomenayemasi iureparypa:

OCHOBHaf [2];

nornojHuTenbHas [1, 4, 5].

Tema 7. IIoCTOSAHHBIN JIEKTPUYECKUH TOK

Jleknusa.YcioBre cyiiecTBOBaHUs Toka. 3akoHbl Oma m JIxoyns u Jlenna.
Croponnue cunel. 3.J[.C. rampBanmueckoro osnemeHta. IlpaBunma Kupxroda.
OnekTpuyeckuidi TOK B MeTaiuiax. Kiaccuyeckass Teopus 3JI€KTPONPOBOIHOCTU
MeTasuioB. KBazucranyoHapHble TOKH.

IIpakTH4eckoe 3ansiTHe. 3aKOHBI TOCTOSIHHOTO TOKA

JlabopaTropHass pa0ora. Pacuer CHOXHBIX JJIEKTPUYECKUX LENel Mo

7



npasuiaM Kupxroda. [lponeccsl 3apsaku u pa3psakyd KOHIEHCATOpa.
CamocrositesqibHasi padora. CBepXIpoBOAMMOCTh. TepMO3IEKTPUYECKHE
ABJICHUS. DJIEKTPUUECKUAN TOK B T'a3ax U )KUIAKOCTSIX.
Pexomenayemasi iureparypa:
OCHOBHas [2];
JornojHuTeNnbHasg [1, 5, 6].

Paszaen Ne 3 Marnmerusm

Tema 8. MaruuTHoe 1oJie

Jlekums. MarHuTHoe MoOJ€ W €ro XapakTepucTuku. 3akoH buo-Casapa-
Jlarmaca. JlelicTBMe MarHMTHOrO moyisi Ha JBWKymumucs 3apsn. Cuna Jlopenna.
[IpOBOIHMK ¢ TOKOM B MarHUTHOM ToJie. Teopema 0 HIMPKYISINUN BEKTOPA MATHUTHOU
MHAYKIUU. [IOTOK BEKTOpa MarHUTHOM HWHIAYKUHUHU. SIBIEHUE 3JIEKTPOMArHUTHOM
uHaykuuu. 3akoH @apanes. [Ipasuno Jlenua. DHepruss MAarHUTHOTO MOJIA.

IIpakTnueckoe 3aHATHE. 3aKOHBI MarHeTu3Ma. MarHuTHOE MOJIE COJIEHOUA.
DNeKTpOMarHuTHasE HUHAYKIHUA.

CamocrosiTeabHasi padora. Camonuaykuus. BzauMonHykuusi.

Pexomenayemasi iureparypa:

OCHOBHaf [2];

nornojHuTenbHas [1, 7, 8].

Tema 9. CTtarnueckoe MArHUTHOE 10JI€ B BellleCTBE
Jlekumusi. Monekynsapubsie Tokd. HamarnmyeHHOCTh. Tumbl MarHeTHKOB.
®eppomarnerusM. TexHuueckasi KpuBasi HAMarHUYUBaHUSL.

IIpakTHyeckoe 3aHATHE. HccnenoBanune NETIN rucrepesuca
dbeppoMarHuTHBIX MarepuaioB. VMccnenoBanue netim ructepesuca peppoMarHuTHRIX
MaTepUaoB.

CamocrosiTeqbHasi padora. OeppUThI.
Pexomenayemasi qureparypa:
OCHOBHas [2];

nonosHutenbHas [1, 7, 8].

Pa3aen Ne 4 Kosie0anus M BOJIHBI

Tema 10. Kosiebanus

Jleknusa. ['apMoHnyueckuil ocuuuIsaTop. AMIUTUTYAa, KpyroBas 4actorta, ¢asza
rapMoHuyeckoro ocuuugtopa. CroxeHue kosiebaHuid. BekropHas nuarpamma.
[Ipumepsl rapmMoHHUYECKUX OCHMIUIATOPOB. CBOOOJHBIE 3aTyXaroliue KoiaeOaHwus.
Koapdunment  3aryxanusi, JgorapuMuUecKuid  JCKPEMEHT,  JTOOPOTHOCTD.
BreiHyxeHHble Kone0aHUsl OCHUJUIATOpA MOJ JEWCTBUEM CHUHYCOMAAIBHOW CHUJIBL
AmMruntyna u ¢asa mpu BBIHYXJIEHHBIX KOJIeOaHUSX. BBIHYXJeHHBIE KOneOaHUs B
AIIEKTPUYECKUX LIETISIX.

CamocrosiTtesqibHast padora. Pe3oHaHCHbIE KpuBbIE. AHrapMOHUYECKHUI
OCLIMIJLIATOP.



Pexomenayemas Jureparypa:
OCHOBHa# [3];
nornojHuTenbHas [1, 9].

Tema 11. IlepeMeHHBII1 JJIEKTPUYECKHHA TOK

Jlexnus. [lonyyeHre 1 OCHOBHBIE MTApaMETPhL. BBl CONPOTHUBIICHU B LIETSAX
MIEPEMEHHOTO TOKA.

IpakTHueckoe 3aHsTHE. 3aTYXaIONINE KOJICOAHUSI.

CamocrosiTesqibHasi padora. [[uarpaMMa TOKOB U HANPSOKEHUM B LEMSAX
MIEPEMEHHOTO TOKA.

Pexomenayemas Jureparypa:

OCHOBHa# [3];

nononHuTeNnbHas [ 1, 9].

Tema 12. BosiHOBBIE TpoLECCHI

Jleknus. Bonubl. KuHemaTtnka BOJHOBBIX NPOLIECCOB. BOMHOBOE ypaBHEHHME.
[Inockass cuHycoujaigbHas MOHOXpomaruueckass BojiHa. HMHTepdepenuuss u
nudpakiys BOJH.

CamocrosiTeqbHasi padora. beryuue u ctosiurie BOJIHBI.

Pexomenayemasi iureparypa:

OCHOBHa# [3];

nonojHuTeNnbHas [1, 9].

Tema 13. DileKTPOMarHMTHHIE BOJTHbBI

Jlekuus.  YpaBHenus  MakcBemia.  IIpuHUOMnm — OTHOCUTENBHOCTHM B
anekrpoaguHamuke. Cucrema ypaBHeHUMM MakcBenna B MHTETPaAbHOM U
muddepennmansaoit  popme. CKOpOCTh  PaCHpPOCTPAHEHHS] DIIEKTPOMATHUTHBIX
BO3MyILIeHUM. [1nockas anekrpomarauTHas BosHa. [lonspusanus BOIH.

CamocrosTeabHasi padora. [Ikana 31eKTpOMarHUTHBIX BOJIH.

Pexomenayemasi qureparypa:

OCHOBHas [3];

nonojHuTenbHas [1, 9].

Paszaen Ne 5 BoaHoBasi onTuka

Tema 14. Untepdepenums

Jlekums. PasButhe nmpencrasieHu O Ipupone cBera. BpemMenHas u
IMPOCTPAHCTBEHHAs] KOT€PEHTHOCTh CBETOBBIX BOJIH. VMHTep(depeHlnoHHas KapTHHA
OT JBYX KOTE€PEHTHBIX MCTOYHUKOB cBeTa. OmbiT FOHra. MuTepdepomerpsl U ux
PAaKTHYECKOE UCIONIb30BaHue. IHTeppepeHLns B TOHKUX TUIEHKaX

IIpakTuueckoe 3ausitue. MuTepdepeHims crera.

CamocrosiTesqbHas padora. [IpocBemienne ontuku. JKuakoKpUCTaNIMYECKHUE
WHJMAKAaTOPBl TEMIEPATYPHI.

Pexomenayemas Jureparypa:

OoCHOBHas [3];



nononuurenbHas [1, 10, 11].

Tema 15. Indpaxuus

Jleknusa. Ilpunnun Ioitrenca-®Openens. Meton 300 Openens. Judpakius
®dpeHenst Ha KpyrIioM oTBepcTuu U aucke. Judpaxuus Opaynrodepa. Judpakius Ha
npsMoyrojibHoW 1menu. Judpakuuonnas pemerka. Popmyna Bynbda-bparra.
Pa3pematomias crnocoOHOCTh ONTUYECKUX TPUOOPOB.

IpakTHueckoe 3ansaTue. {udpaxius crera.

CamocrosiTtesqibHasi  padora. Ilonsitue o rojmorpaguyeckoM  METOAE
pETHCTpAUN U300PAKCHHUS.

Pexomenayemasi iureparypa:

OoCHOBHas [3];

nononHuTenbHas [1, 10, 11].

Tema 16. DiIeKTPOMATHMTHBIEC BOJIHBI B BellleCTBE

Jlexknus. ucnepcus ceeta. @U3NUYECKUN CMBICH CIIEKTPATBHOTO PA3JIOKECHUS.
OnekTpoHHass Teopust aucnepcuu. llormomenne cBera. EcTecTBEHHBI U
NOJISIpU30BaHHbIA cBET. [lomsipu3anmsi cBeTa HpPU OTPAKEHUH U IPEIOMIICHHH.
[Tonstpouibl ¥ MOJSIpPU3aLMOHHBIE TTPU3MBL. 3aKOH Maitoca.

IIpakTuueckoe 3ausarue. [lomsapusanus ceera.

CamocrosTeabHasi padora. BpallieHre mioCcKoCTH NOJIIpU3aLUU.

Pexomenayemas sureparypa:

OCHOBHas [3];

nononHuTenbHas [1, 10, 11].

Pasznes Ne 6 OcHOBBI MOJIEKYJIAPHON (U3MKHM U TEPMOAMHAMHUKH

Tema 17. MoJiekyJIsIpHO-KMHETHYECKAS TEOPHUS H1€aJTbLHOI0 ra3a

Jlekumsi. TemmoBoe jaBmxkeHue. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUHU. MONEKYyIsIpHO-KUHETUYECKUA CMBICI TEMIIEpAaTypbl U
nasienus. Pacnpenenenue Makcsema-bonbiuMana i uaeasbHOTO OAHOATOMHOIO
rasza. Pacnpenenenue MakcBesia o CKOPOCTSIM.

JlaGoparopHas padora. Pactipenenenuie bonbiMaHa 1o SHEPrUsiM.

CamocrositesqibHass padora. bapomerpuueckas ¢opmyna. CpemHee HYHCIO
CTOJIKHOBEHUM U JIJTMHA CBOOOIHOTO TMpoobera.

Pexomenayemasi iureparypa:

OCHOBHa# [3];

nornojHuTenbHas [1].

Tema 18. OcHOBBI TEPMOAUHAMHMKH

Jlekuusi. Cratuctuueckas ¢usznka W TepMoauHaMuka. IlepBoe Haudano
TepmonuHamMuku. Pabora rasza. Temmoemkocts. Teopema 0 paBHOpacHpeneieHuu
JHEPruu Mo cTeneHsM cBoOonbl. IlpuMeHeHne nepBoro Hayajia TEPMOJMHAMUKHU K
u3omnpoieccaM. AnuabaTHBII M TMOMHTPONUYECKUN Tporiecc. Brtopoe Havamo
tepmonnHamuku. Lluki Kapno n ero KII/I mist uneansHoro rasa.
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JlaGopaTopunas pa6ora. OcHoBbl MKT u TepMonnHamMuKku.
CamocrosiTesqbHast padora. TepmoguHaMuyeckue (PyHKIIUU COCTOSTHUS.
Pexomenayemasi iureparypa:

OCHOBHa# [3];

norojHuTenbHas [1].

Paznen Ne7. KBanToBasi pusnka

Tema 19. TenioBoe uznyueHue

Jleknusi. AGcomoTHo depHoe Tenmo. 3akoH Kwupxroda. Pacmpenenenue
PHEPrUH B CHEKTpe aOCOMIOTHO yepHoro tena. 3akoH Credana-bonmpiiMana. 3akoH
cmemieHus Bwuna. I'mnore3a kBaHTOB 3Heprun. @opmyna Ilmanka. TenmoBbie
HMCTOYHMKU CBETA.

JlabopaTopHas padora. OCHOBBI COBPEMEHHOM (PU3UKH.

CamocrosiTeabHasi padora. Onrudeckas MUPOMETPUS.

Pexomenayemasi iureparypa:

OCHOBHas [3];

nononHuTenbHas [ 1, 12].

Tema 20. Jy1eMeHTbI KBAHTOBOW MEXaHUKH

Jlekums. DHeprust u umnynsc porona. lasnenue ceera. Bunasl potosrddekra.
Buaemnuit  poroaddext u ero 3akoHbl. OneMeHTapHas Teopus GoTtodrddekra.
VYpaBuenue Diinmureiina. [Ipumenenue dporordpdexra. Ipdext Komnrona.

Teopust atroma Bomopona no bopy. ['mnore3a ne bpoing u kopmyCKyJIsipHO-
BOJTHOBOM Jyanu3M. COOTHOIIEHUE HEOMPEIETICHHOCTEN Il (PU3NYECKUX BEITUYUH.
OmnepaTopbl B KBaHTOBOM MexaHuke. YpaBHeHue Illpemnmnrepa. Cratuctuueckoe
TOJIKOBAaHUE BOJHOBOUW (PyHKIMH. [[pUHIINI CynepIO3UIINK COCTOSTHUH.

JlabopaTopHas padora. OCHOBBI COBPEMEHHOM (PU3UKH.

CamocrosiTeabHasi padora. [[pyHIMI NPUYUHHOCTH B KBAHTOBOM MEXAHUKE.

Pexomenayemasi qureparypa:

OCHOBHas [3];

nononHuTeNnbHas [1, 12].

Tema 21. Ji1eMeHTHI (PU3UKH ATOMOB

Jlekumsi. Atom Bogopona. CnuH 3nekTpoHa. CIMHOBOE KBAaHTOBOE YHCIIO.
KBantoBeie cocrosiHus. [IpuHIMI HEPa3NIMYMMOCTH TOXKJIECCTBEHHBIX YACTHIL.
®epmuonsl 1 6030HbI1. [TpuHiun [Maynu. Knaccuyeckast 1 KBaHTOBbIE CTaTUCTHKHU.

CamocrositesibHass  paOora. Ilepuoamyeckas  cucteMa  BJIEMEHTOB
Menneneena. [TonsTiue 06 SHEPreTUYECKUX YPOBHSIX aTOMOB M MOJICKYII.

Pexomenayemas sureparypa:

OoCHOBHas [3];

nononHuTenbHas [1, 12].

Pazgen Ne8. finepuas ¢pusuka

11



Tema 22. CTpyKTYpa aTOMHOIO $1/Apa. SlaepHble peakuuu

Jleknms. 3apsg, pa3Mep W COCTaB aTOMHOIO sapa. MaccoBoe W 3apsioBoe
gyucia. MOMEHT HMIlyibca sipa M €ro MarHuTHBIM MOMEHT. Bsaumonelicteue
HYKJIOHOB M TIOHATHE O CBOWCTBAaX W IPUPOAE SACPHBIX CWI. DHEPIUsl CBA3H U
nedexT Macchl.

SAnepHble peakuuu. fnepHble peakUMUW W 3aKOHBl COXpaHEHHWs. Peakuus
aaepHoro neneHus. llemHas peakuus neneHusa. dusnueckue OCHOBBI PabOTHI
AIEPHOTO peakropa. TepMosaepHble peakun. YIIPABIIEMbIM TEPMOSICPHBIN CUHTES.

CamocrosiTesqibHas padora. Monens sapa

Pexomenayemas qureparypa:

OoCHOBHas [3];

nornojgHuTenbHas [1, 12].

5. MeToauueckue PEKOMEHAAINHNH 110 OPraHu3anv U3y4CHUS TUCHHUILINHBI

[Ipu peanuzauuu mnporpaMmbl JUCHUIUIMHBI HCHOJB3YIOTCS JIEKIIMOHHBIE,
NPAKTUYECKUE 3aHATUS U 1a00paTOpHbIE pabOTHI.

OO1uMu 1eNsIMU y4eOHBIX 3aHATHH SBIISIOTCS:

— 0000mieHue, cucreMaru3aluss M yniyOJeHue TEOPEeTUYECKUX 3HAHUK TI0
KOHKPETHBIM TE€MaM JUCIHUIUIMHBI C YYeTOM TpeOOBaHMW TOCWUIBHOCTH U
JTOCTYITHOCTU Y4€OHOT0 MaTepuaia;

— pa3BUTUE WHTEIJIEKTYaJIbHBIX CIOCOOHOCTEN 00y4YaroIUXCs C Y4ETOM BO3PACTHBIX
MICUXOJIOTUYECKUX 3aKOHOMEPHOCTEN MaMSATH U MBIIIIJICHUS;

— JMYHOCTHO-OPUEHTUPOBAaHHOE (opMuUpoBaHHE MPO(ECCHOHANBHO 3HAUYMMBIX
KaueCTB: CAMOCTOSITEJIbHOCTH, HACTOMYMBOCTU B JOCTUKEHUH MOCTABJICHHBIX LEIEH,
OTBETCTBEHHOCTH U TBOPYECKON MHUIIUATHUBBI.

OCHOBHBIMU 337a4aMH JICKIIUU SBISIOTCS:

— WCIONb30BAaHUE METOoAa MPOOJEMHOTO H3JIOKEHHs Y4eOHOTO marepuana s
peanu3auMd  MHPOPMALMOHHOW,  CHCTEMATU3UPYIOLIEH,  Pa3bsCHAIOIIEH U
pa3BuBaroel QyHKIUH;

— obecrieyeHne MPeeMCTBEHHOCTH TeM JIEKIIMOHHOTO Kypca U podecCHOHAIbHOMI
HaMpaBJIeHHOCTH y4eOHOTr0 Marepuania;

— pacKphITUE BHYTPHIIPEAMETHBIX H MEXKIPEAMETHBIX CBSI3ed  y4eOHOTO
Marepuana.

[lenpf0  MPaKTUYECKOTO  3aHATHS  sABISETCS  (QOpMHpOBaHHWE  yMEHHUU
UCTIOJIb30BaTh €CTECTBEHHOHAYYHOE 3HAHHME B Ka4eCTBE OPUEHTHUPOBOYHOU OCHOBBI
pelIeHns TPAaKTUYECKUX 3ajad. B Xome MpakTHUeCKuX 3aHATHH 00ecTeurBacTCs
pedieKcUBHOE OCBOCHHE TEOPETHUECKHX W AMIUPHUYECKHX METOJOB TO3HAHUS B
MPOLIECCE BBHIMOIHEHUS IPOOJIIEMHBIX YUEOHbBIX 3aJaHUM.

Henamu 71a060paTopPHBIX 3aHSATUN SIBJISIFOTCSL: dbopmupoBaHUe
UCCIIEZIOBATENbCKUX  yMEHMH  (HaOmromaTh,  CpaBHUBaTh,  aHAJIM3UPOBATh,
yCTaHABIUBATh 3aBUCHMOCTH, JI€TIaTh BBIBOJABI U 0000IIEHNUS, CAMOCTOSTEIHHO BECTU
UCCIIEJIOBAHKE); TOHUMAHUE MPHUHLUIIOB pabOThl M3MEPUTETBHBIX MPUOOPOB;
npuoOpeTEeHNE TUYHOTO OMbITa PabOTHI C U3MEPUTEIHHON TEXHUKOM.

CamocrosiTenbHas paboTa OOYyYarONIMXCS HAMPaBISETCSd HA JIMYHOCTHOE
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JOCTH)KCHHE CIEMYIONUX IIeJiel: yryOJeHue 3HAHWUW; CaMOCTOSTENbHBIN ITOWUCK,
o0paboTka u npeodpazoBaHue yaeOHOU nHPopManum; oTpadoTKa yMEHHUs pabOTHI CO
CIIPABOYHOM HAYyYHOU JINTEPATypOii; rpaMOTHAsI MOATOTOBKA K YUEOHBIM 3aHSATHUSIM.

[Ipu peamuzanuu mporpamMmbl  AUCHUIUIMHBL  «DU3MKa»  UCMONB3YETCS
oOpa3oBaTesibHasi TEXHOJOTHS MOATATHOTO (POPMUPOBAHUS YMCTBEHHBIX JEHCTBUM,
KOTOpasi OCYIIECTBIISIETCS B YCJIOBHSX HMHTErpalliyd MPAKTUYECKOTO 3aHATHS U
nabopatopHoil paloThl. JMJaKTUYECKHE YCIIOBUS WHTErpallMM y4eOHBIX 3aHATHN
OTIPE/ICJICHBl B HAYYHOM HCCJICIOBAaHUH, MPOBEACHHOM COTPYTHHKAMHU Kadeapsl B
paMKax Hay4HO-HCCJEI0BATENbCKON paOOThl YHUBEPCUTETA.

OnpeneneHHBIMU B TEOpUM  OOYYEHHUSI  CTPYKTYpPHBIMH  DJIEMEHTaMU
o0pa30BaTeIbHON TEXHOJIOTHH SIBIISTFOTCSI KOHIICTITyaJIbHasi OCHOBA, COIEPKATCIIbHBIE
U TIPOIIECCyaIbHBIE KOMITOHEHTHI.

Konuenmyanvnoit ocnoeoit o0pa3oBaTeIbHOM  TEXHOJOTMU  MO3TAIMHOIO
dbopMHUpOBaHUS YMCTBEHHBIX JEHCTBUM SIBISIIOTCS TMPUHIUIBI  BepUPUKALINH,
MEKIMCLIUTUIMHAPHOM WHTETPAaTUBHOCTH, €IMHCTBA u MHOT000pa3us
BHYTPHUIPEIMETHBIX CBA3EH (yH/IaMEHTAIbHON JUCIUIUITMHBI « DU3HUKaY.

OCHOBHBIMM 1I€JIEBBIMUA YCTAHOBKAMHU JIEATEIBHOCTH MPENOAaBAHUS-YUECHHUS
SBIISIFOTCSL:

®CO3/laHME YCIOBHM 1Jis1 peIEKCUBHOIO OCBOEHUSA €CTECTBEHHOHAYYHBIX
3HaHUU B Pa3JIMUHBIX BUJIaX y4eOHO-TIO3HABATEILHON JIEATEIbHOCTH;

®000011IeHIE, CUCTeMaTU3aIus, yrIyOJeHue, OCBOCHUE TEOPETUUECKUX 3HAHUN
M0 KOHKPETHBIM TeMaM y4eOHOTro Kypca (hU3UKY;

®pa3BUTHE Y OOyYaroUIMXCs: HaBBIKOB KOMAaHJHOW paboThl, MEXINYHOCTHOU
KOMMYHUKAILINU, IPUHATUS PEUICHUN, TUAEPCKUX KAa4eCTB.

Cooeporcamenvnvlmu KomMnoHeHmamu 0Opa3oBaTEIbHON TEXHOIOTHH SBIISIOTCS
TEMATUYECKUE TMAKEThl JUJIAKTUYECKUX CPEICTB, KOTOpbIE pa3padaThIBarOTCS IS
KOKJIOTO0  MHTETPATUBHOTO  Y4EOHOTO  3aHATUS C  LEIb0  OOecreyeHus
WHJMBUAYaJbHOU OTPabOTKM YMEHUM HCIOJIh30BaTh (PyHIaMEHTAJbHbIC 3HAHUS B
Ka4eCTBE CPEJCTB pEUICHUS TMPAKTUYECKUX U HSMIMPUUECKUX 3aad IO TEeMe
WHTETPATUBHOTO Y4€OHOTO 3aHATHS;

Ilpoyeccyanvnvimu xKomnonenmamu oOpa30BATEIbHOW TEXHOJOTHUU SIBISIIOTCS
TEMAaTUYECKU COTJIACOBAHHBIE KOMIUIEKCHI HATYPHBIX J1a0OpPAaTOPHBIX YCTAHOBOK M
aBTOPCKHUX YYEOHBIX MPOTPAMMHBIX MPOAYKTOB, HCTIOJIb30BaHNE KOTOPHIX B YUYCOHOM
MPOIIECCE MO3BOJISAET 00ECIEYNTh TAPMOHUYHOE JIOMOJIHEHUE CPENICTB HATYPHOTO U
BUPTYAJILHOTO SKCIIEPUMEHTOB.

[Ipy BBIMONHEHWM BHUPTYaTbHBIX J1AaOOPATOPHBIX PadOT  HMCHOIB3YIOTCS
aBTOPCKHE KOMITBIOTEPHBIE MOJENTW MO pasaenaMm kKypca ¢usuku: «Dusndeckne
OCHOBBI MEXaHUKHN», «DICKTPUUYSCTBO», «Marnetusm», «Du3nka KojeOaHUH M
BOJIH», «BonHoBas ontuka» (2-4 cemectpsl); «OCHOBBI MOJEKYISPHOU (U3UKU U
TepMoauHaMukmny, «KBantosas gusukay» (5 cemectp).

B eauHcTBE M B3aMMOCBSI3M CTPYKTYPHBIX KOMIIOHEHTOB OO€CIEeYMBaETCS
BBINIOJIHEHWE  OCHOBHBIX  TpeOOBaHMUW K  00pa3oBaTeIbHOM  TEXHOJIOTHH:
KOHIIENTYaJIbHOCTh, CUCTEMHOCTb, BOCIPOU3BOAMMOCTh, THOKOCTh, 3(PPEKTUBHOCTD,
JUHAMUYHOCTH U YIIPaBISIEMOCTb.
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WuTerparuBHoe y4yeOHOE 3aHSATHE MPOBOAMUTCA ABYMS MPENOJABATENsIMU B
TedeHue 6 yacoB (WM 4 4yacoB) B JBYX IOMEIIEHUSAX: B HAaTypHOU sabopatopuu
(U3KUKHN U B KOMIIBIOTEPHOM KJIacce, B KOTOPBIX 00ydaromuecs NoArpymnn OpuragHbiM
METOZIOM BBINIOJIHAIOT J1a00paTopHble pa0OTHI (HaTypHBIEC U BUPTYaJIbHBIE).

Ha mnocnenyroomux MHTETPaTUBHBIX YYEOHBIX 3aHATHSIX OCYILIECTBISIETCS
poTtanus NOArpyIIIL.

[TosranmHoe  (opmupoBaHME  YMCTBEHHBIX  JEWCTBUM  0Oyyaroumiuxcs
o0ecrneunBaeTcsi Ha KOHTPOIbHO-TIPAKTHYECKOM, SKCIIEPUMEHTAIbHOM U aHAJIUTUKO-
CUHTETUYECKOM 3Tanax MHTErpaTUBHOTO y4eOHOIO 3aHATHS.

B Teyenume mepBBIX JABYX 4YacoB y4eOHOro 3aHATHS  OOydarollHecs
WHIUBUIYaJIbHO  BBIIIOJHSIOT TECTOBbIE NPAKTUYECKHE 3aJaHUsl IO TEME
MPENCTOSIIET0 AKCIEPUMEHTAIBHOTO HUCCIEAOBAHUS (KOHTPOJIbHO-TPAKTHYECKUH
JTamn).

[lenp oOyuenuss — GopMUpOBaHUE YMEHUH HCHONb30BATh (YHIAMEHTAJIbHbIC
3HAHMS B KAa4€CTBE OPHUEHTHPOBOYHOM OCHOBBI PEIICHMS IPAKTHUYECKUX 3a]ad,
CaMOCTOSITEJIbBHOE ~ W3y4Y€HHWE  MPUHUIUIOB  pabOThl  NPUOOPOB U CXEMBI
HKCIIEPUMEHTAIbHON pabOTHI.

OOpazoBaTenbHBIMUA 33Jla4aMU KOHTPOJIBHO-TIPAKTUUECKOTO 3Tara SIBISIOTCS:
U3yYyeHUE JIEKIIMOHHOIO MaTepuana, OCBOCHHE METOA0B paboThl ¢ yueOHOU
JIMTEPATYPOH; BBIIIOJIHEHUE BBIYHUCICHUMN, PACUETOB B XOJI€ PEUICHUS NPAKTHYECKUX
3aJ1a4; paboTa ¢ HOPMAaTUBHOM U CIIPABOYHOM JTUTEPATYPOH.

B teuenue cienyromux 2 4yacoB y4eOHOIo 3aHSTHS OOydaromuecs OpuragHbIM
METOJIOM BBINOJIHSIOT JIA0OPATOPHBIE pabOThHI (IKCIEPUMEHTAIbHBIH 3Tl ).

[lear oOyueHuss — QOpMUPOBAHME HHCTPYMEHTAIBHOW  KOMIIETEHIIMH
IUIAaHUPOBAaTh M TPOBOAUTH (PU3MYECKHE UCCIENOBAHUSA JKCIEPUMEHTATbHBIMU
MetogamMu; (OpMHpPOBAHME YMEHUsS paboTaTh B KOJUJIEKTUBE W NOJYMHATHCA
PYKOBOIAILMM YKa3aHUSIM.

OOpazoBarenbHBIMU  33/la4aMHM  SKCIIEPUMEHTAJIBHOTO  3Tama  SBJSIOTCA:
dbopMHUpOBaHUE MPAKTHUECKUX YMEHUW pabOThl C WM3MEPUTEITHHBIMU MPUOOpaAMH,
yCTaHOBKaMHM; (OpMHUPOBAHHE MCCIIEAOBATEIbCKUX YMEHUH; 3KCIIEpUMEHTaJIbHAs
npoBepka  (GopMys, METOOUMK pacyera, YCTAHOBJIEHHWE U  TOATBEpPXkKACHUE
3aKOHOMEPHOCTEN, O3HAKOMJIEHHE C METOJUMKAMH IPOBEACHUS 3KCIEPHUMEHTOB,
YCTAaHOBJICHHE CBOMCTB  BEIIECTB, HX KAuYE€CTBEHHBIX M  KOJUYECTBEHHBIX
XapaKTePUCTUK,

B TeueHue 3akiIOUUTENBHBIX 2 YacoB OOydaloIIMecs OCYIIECTBISIOT
CaMOCTOATENbHYIO0 00pabO0TKY U MPEACTABISAIOT PE3YJAbTAThl SKCIEPUMEHTA B YCTHOU
Y TUCbMEHHOM (hopMe (AHAJTMTHUKO-CHHTETHYECKHMI ITam).

[ens oOyyeHus - popMupoBaHrEe UHCTPYMEHTAILHOM KOMIIETEHLIMU OLICHUBATh
TOYHOCTh W TOTPEIIHOCTh WM3MEPEHHUH, aHaIu3UpoBaTh (U3UUECKUNA CMBICH
NOJIyYEHHBIX  PE3yJIbTaTOB; IPOBOAMTH  JI0KA3aTelbCTBA  YTBEPXKICHUW  Kak
COCTABJISIOIIEH KOTHUTUBHON M KOMMYHUKATUBHOW (PyHKIIUU.

B koHIle MHTErpaTUBHOrO Y4eOHOTO 3aHATHs OOydaromuecs y4eOHOM TpyMIbl
00si3aHbl ~ JIMYHO  TPEACTAaBUTh  PE3yIbTaTbl  CaMOCTOSTENBHOM  y4eOHO-
MO3HABATEIbHON NIEATENBHOCTH B BUAE O(POPMIIEHHOTO MO YCTAaHOBJICHHOW (opme
0TYeTa 0 HATYPHOI (WJIM BUPTYaJIbHOI) 1a0opaTopHoOii padore.
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6. OueHoYHbIE MATEPHUAJIBI IO TUCUHUIIJIMHE

Texyuuit KOHTPOJIb YCIIEBAEMOCTH 00ECIICUUBAET OIIEHUBAHUE XOJ]a OCBOCHHS
JVCLHUIUIMHBI, IPOBOJUTCS B COOTBETCTBUU C COACPKAHUEM JUCLUILIMHBI 110 BUAAM
3aHATHI B (opMe TECTUPOBAHHUSA, 3aUIUTHl OTYETOB MO JabOpaTopHBIM paboTam,
3alllUThl OTYETOB IO pacdyeTHO-TpauueckuM paboTaMm, BBIMOJHEHHBIX B XOJE
WCCJICIOBAaHNN KOMITBIOTEPHBIX MOJIENICH (PHU3NIECKIX MTPOIIECCOB.

[IpomexxyTouHasi ~ arrecramus, KoTopas  oOecrmeuynBaeT  OIICHHUBAHUE
MPOMEXYTOUHBIX W OKOHYATENIbHBIX PE3YJAbTAaTOB OOYy4YEeHUs 10 JIUCIUIUIMHE,
pOBOIUTCS B (hOpMe 3aueTa U IK3aMeHa.

6.1. IlpumepHBbIE OLIEHOYHbIE MATEPHAJIBI:

6.1.1. Texymiero KOHTpOJIA

TumnoBbie 3axaHust 1151 TECTUPOBAHUSA:

1. B xontype TomMcoHa HampshkeHHE Ha OOKJIaJKaX KOHJEHCATOpa U3MEHSETCS
no 3akoHy: U = 100-cos1000¢ (B). Ecinu 31eKTpOEMKOCTh KOHJAEHcaTopa paBHa 10
MK®, TO MakCUMaJbHas CUJia TOKAa B KOHTYPE paBHa. ...

HIA

2)2A

3)0,5A

4)0,1 A

50,2 A

2. B xontype ToMmMcoHa s1eKTpoeMKOCTh KOHIeHcaTopa paBHa 10 Mx®D, a
UHAYKTUBHOCTH Katymku 0,1 TH. Ecou amnutyna konebaHuil CHIIbl TOKa COCTaBIISIET
100 MA, To ammuIMTYIa KOJIeOaHUI HaNpsHKEHUS Ha KOHICHCATOpe paBHA

1) 10B

2) 100 B

3)I1B

4)0,1 B

5)0,01 B

3. Kak n3MeHuTcs JyIMHA BOJIHBI, HA KOTOPYIO HACTPOEH PaJUONIPUEMHHUK, €CIIH
B IIPUEMHOM KOJIeOaTEIbHOM KOHTYPE €MKOCTh KOHJIEHCATOpa YBEJIUYUTh B 9 pas?

1) ymensbiuutcs B 3 pasa

2) ymeHbuTCs B 9 pas

3) yBenuuuted B 3 pasza

4) yBenuuuTcs B 9 pas

5) HEe U3MEHUTCS

4. Onruyeckuil 1Uana3oH BKIOYAET B CEOS. ..

1) Buaumeblii CBET, yIbTpaprOIETOBOE U3TYICHHE, MHPPAKPACHOE H3ITYICHHE
2) ynbTpaduoIeTOBOE N3NyYeHHEe, HH(PPAKpaCHOE N3ITyUCHHE
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3) Anana3zoH PeHTIeHOBCKOE U3IYUYCHHS, YAbTPAPUOIETOBOE N3ITYUCHHE,

uH(ppaKkpacHoe U3TyyeHue

4) muana3oH PEHTT€HOBCKOTO M3 IyUYCHHSI, BUIUMBINA CBET
5) yneTpaduoaeToBoe H3NyUeHHe, HHGPAKPACHOE H3ITyUCHHE
5. CKOJBKO JIJTMH BOJH MOHOXPOMATHYECKOTO CBETA C YaCTOTOM V=35" 102 I

yJ0KaTcs Ha TyTH 1,2 MM B BaKkyyMme

1) 30000
2) 20000
3) 10000
4) 5000
5) I1paBUIBLHOTO OTBETA HE MPEIIOKEHO

dopma oT4eTa 10 JIadopaTopHOM padoTe U pacyeTHO-TpaduuecKoi padore:

Otuet o nabopatopHoi (pacueTHo-rpaduueckoit) padore No
HasBanue paOoThI:

[{enb pabOTHI:

Teopernueckas 4acThb:

OKCcnepUMeHTaIbHAS YaCTh:

OOpaboTKa pe3ybTaToB:

BBIBOIBI 0 COOTBETCTBUM YCTAHOBJICHHBIM HOPMaM M MPABUIIaM OIICHKHU:

Tunosble 3a1a4n:

1.

HopmanbHOe yCKOpeHME TOYKM, IOBHKYLIEHCS IO OKPYKHOCTH paauycoMm 4
METpa, 3aaeTcd ypaBHEHHeM a, = 1 + 6t + 9t2. OnpemenuTs TaHTEHIUATEHOE
YCKOpPEHHUE TOUYKHU U MOJIHOE YCKOpEHHUe yepe3 | ¢ mocie Hayana JBHKEHHUS.

Touka JBMXKETCS MO OKpPYXKHOCTH paguycom 10 cM ¢ MOCTOSHHBIM
TaHI€HIMAIBHBIM yCKOpeHHeM 8 cm/c?. Uepe3 Kakoe BpeMs IOCIE Hadaia
JBUYKEHHUSI HOPMAJIBHOE YCKOPEHHUE TOUYKHU OYJET paBHO TaHT€HIMATBHOMY ?

Ha xakoil BbICOTE OT MOBEPXHOCTH 3€MJIM YCKOPEHHE CBOOOJHOTO MaJCHHUS
JOCTHTaeT BEIUUMHBI 1 M/c??

Haiitu nuHeiHBIE CKOPOCTH JBMIKEHUS IICHTPOB Iapa, AWCKa W 00pyda,
CKATUBIINXCA 0€3 CKOJIBKEHUS ¢ HAKJIOHHOM IIIOCKOCTH BeIcOoTOM h = 0,5 M.
O6pyu maccoit m = 1 xr, paguyc kKotoporo paBeH R = 60 cM, npuBsizaH K BepeBKe
mHou € = 40 cM. BepeBky ¢ 00pydeM BpanatoT B TOPU30HTAILHOMN MIIOCKOCTH.
Haiitu MomMeHT nHepimu oopyya.

Ilepeuennb 1abopaTopHbIX padoT

DJIEKTpOCTaTHKA.

[ToCTOSIHHBIN AJIEKTPUYECKUN TOK.
MonekyIsIpHO-KMHETHYECKAs] TEOPUS UICATHBHOTO rasa.
OCHOBBI TEPMOAMHAMUKH.

e
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5. TemnnoBoe uznyyeHue.
6. DieMeHTbl KBAHTOBOW MEXaHUKH.

6.1.2. IIpoMe:KyTOUHOM aTTECTALMH
IIpuMepHBIA NIepeYeHb BOMPOCOB, BLIHOCUMBbIX HA 3a4eT

1. Cucrema orcuera. Tpaekropusi, myTh, IEpEMEILICHHUE.

2. JluneliHast CKOPOCTb.

3. VYckopenue. HopmanbHas W TaHTE€HLUAaJIbHAs COCTABISIONIUE TOJIHOTO
YCKOPEHHUS.

4. PaBHOMEpHOE U paBHOYCKOPEHHOE JIBUXKECHHS.

5. MarepuanbHas Touka. AOCOIIOTHO TBepAoe Teno. lloctymarenbHoe
BpallaTebHOE ABUKCHUS.

6. VYmoBas ckopocth. CBs3b JNMHEHHONW W yrioBoil ckopocteit. [lepuon u
4acTOTa BpalICHUS.

7. YrmoBoe yckopeHue. CBs3p MeXAy JIMHEWHBIMH U YIVIOBBIMHU
XapaKTEPUCTUKAMU JBUKECHHUSI.

8. MHueprnmanbHbie cucteMbl orcyeTa. [lepBbiii 3akoH HeroToHAa.

9. Macca. Cuna. Bropoii 3akon HeroTona.

10. Tpetwnii 3akoH HptoToHA. 3aKOH COXpaHEHUSI UMITYJIbCA.

11. llenTp mMacc 1 TeopeMa 0O ABMKCHHUH LIEHTPa Macc.

12. YpaBHeHUEe IBIKEHHS Tela IIEPEMEHHON MaCCHI.

13. Cuiibl TpeHus.

14. Cuna Ts5KeCTH U Bec.

15. Pa6ora.

16. Kunernueckas SHEpTus.

17. IloreHunanbHas SHEPTUsl.

18. 3akoH COXpaHEHUs] MEXaHUYECKOW SHEPTHH.

19. AGcomoTHO ynpyruii 1 aOCOIIOTHO HEYNPYTHI yIaphl.

20. MomenT unepruu. Teopema IllIteitnepa.

21. Kunetnueckasi HEpTusl BpaareIbHOTO IBHKCHUS

22. MOMEHT cuJjibl. YpaBHEHHE TUHAMUKH BPAIIaTeIHbHOTO JIBUXKEHUS TBEPOTO
Tena.

23. MoMeHT uMIynbca U 3aKOH €r0 COXPaHEHHsI.

24. 3aKOHBI TUAPOCTATUKH

25. YpaBHenue bepnymiu

26. Bs3kocTh. 3akoH Crokca.

27. Yucno Pelinonbaca. JlaMuHapHBI U TypOyJIEHTHBIM PEXKUMBI JIBHXKEHUS
XKUIKOCTH U rasa.

IIpuMepHbIH epedyeHb BONPOCOB, BHIHOCUMBIX Ha 3a4eT

1. 3akoH coxpaHEHHs IEKTPUUECKOro 3apana. 3akoH KymoHa.

2. DnekTpocTaruyeckoe mosie. HampseHHOCTh M TMOTEHIMaNl 3JIeKTPOCTa-
TUYECKOTO MOJIS.

3. IlpuHuun cyneprno3uiuu EeKTPUIECKUX MOJIEH.
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4.

Teopema laycca g BNEKTPOCTATUYECKOTO IO B BaKyyMe U €€

IMPUMCHCHHUC K HpOCTGﬁHIHM 3aJadyaM.

S.
6.

L[I/IpKy.IIHHI/I}I BCKTOpa HAIIPAKCHHOCTH IJICKTPHUYICCKOT'O ITOJIA.
Tunbl AUDJICKTPHUKOB. Honﬂpmaum{ AUIBJICKTPHUKOB. HOJIHpI/IBOBaHHOCTL

AUBJICKTPHUKOB U HAIIPSAKCHHOCTD IIOJIAA B MUBJICKTPHUKC.

7.
8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
23.
24.

ITOJIA.

25.
26.

[IpOBOJHUKH B 2IEKTPUIECKOM IIOJIE.

OHeprust CUCTEMBI 3apsII0B.

OnexTpuyeckas eMKocTb. KoHIeHCcaTophl.

OHeprus 3apsHKEHHOTO KOHJIEHCATOpA.

OOBeMHas! INIOTHOCTb 3HEPTUH 3JEKTPUUECKOTO MOJS.
Onektpuueckuit Tok. Cuia u IIOTHOCTh TOKA.

3axoH Oma. ConpoTuBIEHNE MPOBOIHHUKOB.

DneMeHTapHas KJIACCUYECKasi TEOPHUs dJIEKTPOIIPOBOJHOCTH METAJIIOB.
BBIBOI OCHOBHBIX 3aKOHOB IEKTPHUYECKOIO TOKA.

Pabota u MomHOCTh TOKA. 3akoH J>koyis u JleHia.

CropoHHME CUIIBL. DIEKTPOABHIKYILASI CHIIA U HAIPSKEHHUE.

[TpaBumiia Kupxroga i pa3BeTBICHHBIX LIETIEH.

MoOIIHOCTE B LIENU TOCTOSSHHOT'O TOKA.

Pabora Beixoaa anekTpoHa. TepMoaneKTpOHHAs! SMUCCHSL.

Tox B razax. Tumsl razoBoro paspsaa.

MarauTHoe€ 1oJjie U €ro XapaKTepUCTUKH.

3axkon buo-Capapa-Jlannaca m ero nmpuMeHEHUE K pacdyeTy MarHUTHOTO

3akoH Amniepa. BzaumozericTBre napauieibHbIX TOKOB.
MarnutHOE 1one IBHXKYIIErocs 3apsna. [[elicTBue MarHMTHOIO NOJIS HA

JOBVOKYLIUKCS 3apsil.

27.
28.
29.
30.
31.

ITI0JIC.

32.

JIBr>KeHME 3apsKEHHBIX YaCTULl B MATHUTHOM TIOJIE.

Oddexr Xomna.

Hupkynsanus BEKTOpa MArHUTHOW UHAYKIIWH.

MarauTHoO€ 10oJe COJIEHONIa U TOPOUA.

Pabota mo mepemenieHno MPOBOJHUKA M KOHTYpa C TOKOM B MarHUTHOM

SBneHue 3IEKTPOMArHUTHOW MHAYKUMH. 3akoH Dapajess U ero BbIBOI U3

3aKOHa COXPAaHCHUA DHEPTHUH.

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

Bpaienrie paMku ¢ TOKOM B MArHUTHOM TIOJIE.

NHnykTuBHOCTH KOHTYpa. CaMOMHIYKLIMS.

DKCTPaTOKU 3aMbIKAHUS U Pa3MbIKaHUSI.

B3aumuas unaykuus. Tpancopmaropsl.

DHeprus MarHUTHOTO TIOJIS.

MarsHuTHbIE MOMEHTHI JJIEKTPOHOB U aTOMOB. Jlua - ¥ mapaMarHeTHUKH.
HamaranuenHocts. MarauTHoe 1ose B BEIECTBE.

deppoMarHeTUKy 1 ux cBoMcTBa. lletns rucrepesunca.

ITonnas cucrema ypaBHeHur MakcBesuia Ui dJEKTPOMarHUTHOTO TTOJIS.

IIpuMepHBIH epedyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH
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1. OcnoBHOe YPaBHCHHUC MOJIGKYHSIPHO-KHHeTH‘{eCKOﬁ TCOPHUN HNACAIIBHOIO

—
o
w
o

Pacnipenenenne MakcBeiia 1o CKOPOCTSIM.
Pacnipenenenue boibiMana o sHeprusim.
JlmuHa cBoOoIHOTO TIpobera.
Teopema o paBHOpACTIPEACICHHS SHEPTUH 110 CTENEHSIM CBOOO/IBI.
IlepBoe Hayan0 TEPMOAMHAMUKH.
Pab6ora raza.
TernoemMKoCTs.
[TpumeHeHre nepBOro Havyasia TEPMOJMHAMHUKY K H30IPOIECCaM.

10 AnnabaTHBIA U IOJUTPONMYECKUH TpoLecc.

11. Bropoe nHawyano tepmoguHamuku. llukn Kapno u ero K.ILJ. anda
UJICAJIbHOTO rasa.

12. YpaBuenus Ban-nep-Baanbca.

13. DkcriepuMeHTaNIbHBIE 3aKOHBI U3JTy4€HUs! aDCOIIOTHO YEPHOIO Tea.

14. 3axon Credana-bonbimana.

15. 3akon Kupxroda.

16. 3akons! BuHa.

17. PacnipenienieHne 3HEpruu B cleKTpe aOcoMoTHO uepHoro Tena. dopmyna
[Inanka.

18. ®oTord ekt u ero 3aKOHHI.

19. JlaBnenwne cBeta. OnbiT JleOenena.

20. Dddext Komnrona. KomnroHoBckasi 1MHa BOTHBI.

21.TlonsiTie o QoTOHAX — KBaHTaxX OIEKTPOMAarHUTHOTO monsd. Mx
XapaKTePUCTHUKH.

22. Teopus ctpoenust aroma. Monens TomcoHa.

23. Ilnanerapuas moaens atroma bopa — Pesepdopra.

24. Tloctynatsl bopa. 3aBucMMOCTb pagnyca OpOUTHI OT TIIABHOTO KBAaHTOBOTO
quca.

25. Teopuss bopa. 3aBUCHMOCTH MOJHON SHEPrUU OT IJIABHOTO KBAaHTOBOIO
qucla.

26. lnuna BomubI e bpoittst. KopmyckynsapHo-BOIHOBOM Hyann3m

27.BonHoBass (yHKIUS B KBAaHTOBOM MEXaHUKE M €€ CTaTUCTUYECKOe
TOJIKOBaHUE.

28. BonnoBas ¢ynkuus u onbIT FOHTa € 3eKTpOHaMHU.

29.Yactuiia B OecKOHEYHO IITyOOKOM moTeHIuaabHou sime. IlocTtaHoBka
3anauu. YpaBHenue lllpenunrepa.

30.Yactuia B OeckoHEYHO mITyOOKOM MOTEHUHATbHOM sMe. BomHoBas
byHKLIMS.

31. Yactuia B OECKOHEYHO INTyOOKOH MoTeHUuaidbHOU siMe. KBaHTOBaHMe
SHEPTrHH.

32. HepenatuBucrckas Teopus aToMa BOAOPO/a B KBAHTOBOM MEXAaHHUKE.

33. Crpoenue saapa atoma. [IpoToHBI 1 HEUTPOHBI.

34. Dueprust cBs3M B siape. Ee 3aBUCHMOCTH OT aTOMHOTO HOMEDA.

©CoOoNOOAWLN
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35. CtpoeHnue smpa aroma. SaepHbIe CHIIBL.

36. /IBe BOBMOKHOCTH MOTYYEHUSI SHEPTUU TIPU pacmiajie sep.

37. EcrecTBeHHasi paIlOAKTUBHOCTb.

38. Sl nepHble peakiuu.

39. 3aKoH paMOaKTUBHOTO pacmaja.

40. Anwa-, 6eta- pacnaja. ['aMma-u3aydeHue.

41. 3akoHBI COXpAHEHUS TIPH SACPHBIX PEAKIIMSIX.

42. ®usnyueckre OCHOBBI SJEPHOTO PEaKTopa.

6.2. lllkana oueHUBaHUA Pe3yJbTATOB INPOMEKYTOYHON aTTecTallUd W
KPHUTEPUH BbICTABJIEHUS] OLIEHOK

Cucrema OLCHUBAHWA BKIIOYACT:

dopma [Toxazarenn Kpurepun BeicTaBieHHs OLICHOK [IIxana oueHMBaHUs
KOHTPOJIA OLICHUBAaHUs
3a4eT IIPaBUWIBHOCTD U - NPOJAEMOHCTPUPOBAHO yMEHHE 3a4TEHO
IIOJIHOTA OTBETA | AaHAJIM3UPOBATh MAaTE€pPHall, OIHAKO HE
BCE BBIBOJIBI HOCST
apryMEHTUPOBAHHBIN u

JIOKa3aTeIbHBIA XapakTep;

— B H3JIOKCHHUU  JIOMYIICHBI
HEeOOJIbIINEe TPOOEIIbI, HE MCKA3UBIIHE
CoJIep)KaHHe OTBETA,

JOMYIIEHb OAWH — JBa HeJo4YeTa
npu OCBEIIEHUHN OCHOBHOTO
CoJIepKaHUs OTBETA, UCTIPABICHHBIE IO
3aMEYaHHIO MPETOaBaTeIIs;
JOTYIIEHbI OIMOKa WUiu Oolee ABYX
HEIOYETOB pu OCBEIIEHUHN
BTOPOCTETIEHHBIX BOIMPOCOB, KOTOpHIE
JIETKO UCHPABJISIOTCA IO 3aMEYaHUIO
MIperoiaBaTels.

— HE PacKpbITO OCHOBHOE COJIEp)KaHHEe He 3auteno
yueOHOro Marepuana;

—  OoOHapyXeHO  HE3HaHHWEe WU
HeroHnMaHue OoJblIeH WiIu Hanbomee
BAKHOH 4aCTH

y4eOHOT0 MaTepuana;

— JIOTIYIIEHBI OMIMOKU B OIPEIEIICHUH
HOHSITHH, npu UCIIOJIb30BaHUH
TEPMHHOJIOTHH, KOTOpEbIE HE
UCIIPABICHBl  TOCIE  HECKOJIBKUX
HABOJSIIIIUX BOIPOCOB.

9K3aMCH MMpaBHUIILHOCTb U | JaH HpaBHJ’IBHBIfI, MOJHBIM OTBET Ha OTJINYHO
IIOJTHOTA OTBETA | IIOCTABJIICHHBIN BOIIPOC, IIOKa3aHa
COBOKYIMHOCTb OCO3HAHHBIX 3HAHUI 110
JUCHUIINIMHE, A0Ka3aTCIbHO PAaCKPBIThI
OCHOBHBEIC ITOJIOKCHHUA BOIIPOCOB;
MOT'yT OBITh AONYIICHBI HCEAOYCTHI,
HCITPABJICHHBIC CaMOCTOATCIIbHO B
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Mponecce OTBCTA.

JlaH  TpaBWIbHBIM,  HEJOCTATOYHO XOPOILO
MOJHBIA OTBET Ha TNOCTAaBICHHBIN
BOIIPOC, TOKa3aHO YMEHHUE BBIJCIUTH
CYLIECTBEHHBIE W HECYLIECTBEHHBIE
MpU3HAKK, MPUYUHHO-CJICICTBEHHbIC
CBS3M; MOTYT  OBITh  JOMYIICHBI
HEJI0YEThI, UCIPABJICHHBIE C MOMOILBIO

MPENOJABATEIIS.

JJaH HEAOCTaTOYHO MPABUJBHBIA M | YJIOBJIETBOPUTEIHHO
IMOJTHBIN OTBET; JIOTUKA Hu

MOCIIEJOBATEIIFHOCTh HU3JI0KCHUS

MMEKOT  HApylIEeHUsd; B  OTBETE

OTCYTCTBYIOT BBIBOJIBI.

OTBET MPEJCTABIISIET co00# | HEYJOBJIETBOPUTEIHHO
pa3poO3HEHHbIE 3HAHUS c

CYIIECTBEHHBIMU omuOKaMu 110

BOIIPOCY; MPUCYTCTBYIOT

(dbparMeHTapHOCTb, HEJIOTHYHOCTD

H3JI0KEHHS; JIOIIOJTHUTCIIbLHBIC u

YTOUYHAIOIIME BOIIPOCHI HE MPUBOIAT K
KOPPCKIKWKU OTBECTA HA BOIIPOC.

7. PecypcHoe obecniedeHHe TUCHMIIIIMHBI

7.1. JIMUEeH3MOHHOe M CBOOOJHO PpAacCHpPOCTpPaHsieMOe MPOrPaMMHOE
o0ecneueHue

[TepedeHp JUIIEH3MOHHOTO W CBOOOJTHO PACIPOCTPAHSIEMOTO MPOTPAMMHOTO
oOecrieyeHus1, B TOM YHCJIE OTEUYECTBEHHOTO TTPOU3BOJICTBA:

1. - Astra Linux Common Edition pemus Open [I10-25B-603] -
OmnepanonHas cucrema oOmiero HaszHadeHus "Astra Linux Common Edition"
[Kommepueckast (Full Package Product). Homep B EamHoM peectpe poccuiickux
MIPOTPAMM JIJIs AJIEKTPOHHBIX BRIYUCIUTEILHBIX MAIIMH U 0a3 TaHHBIX - 4433]

2. MoiiOduc O6pazoanue [[10-41B-124] - [TonHbIN KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JIOKYMEHTOB M JJICKTPOHHBIX TaOJHI], a TaKKe WHCTPyMEHTapHWi s
paboTel ¢ rpaduueckumu npeseHtanusMu [CBobogHO pacnpocTtpansemoe. Homep B
EnuHOM peecTpe pOCCHICKUX MpOTrpaMM ISl IJIEKTPOHHBIX BBIYHCIUTEIHHBIX
MaIllFH ¥ 0a3 JaHHBIX - 4557]

7.2. IIpogeccuonanbHbIe 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE
CHCTEMbI

WNudopmanmonHas cripaBouHas cucreMa — CepBep OpraHoB TOCYIapCTBEHHON
BJIACTU Poccuiickoii Oenepaunu http://poccus.pd/ (cBOOOAHBIH
J0CTyI);ipoeCCHOHANIbHBIE  0a3bl  JaHHBIX — [lopTam OTKPBITBIX JTaHHBIX
Poccutiickoit ®deneparu  https://data.gov.ru/ (cBoOOmHBINM MOCTYM); (emepanbHBINA
nopran «Poccuiickoe o0OpazoBanme» http://www.edu.ru (cBOOOAHBIN HOCTYM);
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cucteMa O(UITMATHLHOTO OMyOJMKOBAHMS TPABOBBIX AKTOB B 3JICKTPOHHOM BHIC
http://publication.pravo.gov.ru/  (cBOOOmHBIH  JocTym); deaepanbHbIi  HOpTaj
«CoBepIlIeHCTBOBaHUE TOCYIAPCTBEHHOIO yIpaBieHus» https://ar.gov.ru (cBOOOAHBIN
JOCTYyM); AJIEKTPOHHAS onbImoTeKa YHUBEpPCHUTETA http://elib.igps.ru
(aBTOpU30BaHHBIM  JIOCTYI); 3JIEKTPOHHO-OMOMMoTeyHass cuctema «3bC IPR
BOOKS» http://www.iprbookshop.ru (aBTopu3zoBaHHBIi 10CTYII).

7.3. JIuteparypa

a) OcHOBHas JiUTEparTypa:

1. Ckpe6oB B. H. Kypc obmieit ¢pusukn: yaedHoe mocoodue: [rpud MUC,
rpud Mun. oop]. T. 1. Mexanuka / B. H. Ckpe6oB, A. 1. TpyOumnko; moa oOu1. per.
B. C. ApramonoB; MUC Poccuu. - CII0.: CII6Y I'TIC MYC Poccun, 2015. Pexum
nocrtyna: http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9{8¢-
eSc5511c0abs

2. Ckpeb6oB B. H. Kypc ob6mieit ¢pusuku: yaedbHoe nocodue: [rpud MUC,
rpu¢ Mun. o0p]. T. 2. OnexrpuuectBo u MarHetusm / B. H. Cxkpebos, A. N.
Tpybunko ; mon obul. pexn., B. C. Apramono; MUC Poccuu. - CII6.: CII6Y I'TIC
MUC Poccun, 2011. Pexum IOCTymna:
http://elib.igps.ru/?97 &type=card&cid=ALSFR-d90bebcb-b943-42{0-968a-
6525caf6abfs

3. Ckpeb6oB B. H. Kypc o6mielt ¢usuku: yaedbnoe mocooue : [rpud MuH.
o6p]. T. 3. Konebanus u Bonabl. Ontuka / B. H. Ckpe6os, A. U. Tpyouiako; mo oo,
pen., B. C. ApramonoB; MUC Poccuu. - CII6. : CII6Y I'TIC MYC Poccuu, 2015.
Pexum noctymna: http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-
419a-9113-54e6041815ae

0) JonosiHuTEIbHASA JIUTEPATYpA:

1. Tpodumona T. U. Kypc pusuku: yuedbnoe mocodue: [rpud Mun. o6p.] /
T. U. Tpodumosa. - 17-e uzn., crep. - M. : Akagemusi, 2008

2. MakapoBa T.A., MenseneBa JI.B., Tpybunko A.M. Ousuka.
du3nyeckre OCHOBBI MEXaHUKH. Y4eOHOE MocoOue I CaMOCTOATEILHON paboThl 1
CaMOKOHTpOJIsl 3HaHui oOydarommxcsa— Cnb.: CII6Y T'TIC MYC Poccun, 2019.
Peocum oocmyna: http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-
4636-a181-0011d91fel1f8&remote=false

3. HNanunos N.JI., Eroposa H.U., Hekpacos A.C., Tpyouiko A.U. ®usuka.
Mexanuka. PykoBosicTBO K JlabopaTopHO-TipakTHyeckuM 3anatusim.— Cno6.: CIIoY
I'TIC MUC Poccuwn, 2019. Peoicum docmyna:
http://elib.igps.ru/?16&type=card&cid=ALSFR-80al16b61-11a0-4daa-87b1-
6d674e8c8b94&remote=false

4, Mensenesa JI.B., Tpy6unko A.W. ®uszuka. DaexTpocTaTuka: yuyeOHOE
nocooue sl CaMOCTOSITENIbHOM pabOThl U CAMOKOHTPOJISI 3HAHUM 00y4aronmxcs.—
Cro.: CIloy  TTIC MUYC  Poccun,  2019.  Pesxrcum oocmyna:
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http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-e5c5511c0ab5
http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-e5c5511c0ab5
http://elib.igps.ru/?97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-6525caf6abf5
http://elib.igps.ru/?97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-6525caf6abf5
http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-4f9a-9113-54e604f815ae
http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-4f9a-9113-54e604f815ae
http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8&remote=false
http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8&remote=false
http://elib.igps.ru/?16&type=card&cid=ALSFR-80a16b61-11a0-4daa-87b1-6d674e8c8b94&remote=false
http://elib.igps.ru/?16&type=card&cid=ALSFR-80a16b61-11a0-4daa-87b1-6d674e8c8b94&remote=false

http://elib.igps.ru/?23&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-
5677e822e7da&remote=false

5. Hanmnos W.JI., Menasenea JI.B.,, Uymauenko A.A. ®usuka.
DnekTpuyecTBO. PyKoBOJCTBO K JabOpaTOpHO-NPAKTHUYECKUM 3aHATUAIM.— Cno.:
CIIoY I'TIC MUC Poccuwn, 2014. Peorcum docmyna:
http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-
97e181ebac68&remote=false

6. Mensenesa  JI.B.,, Tpyounko A.MN. Dwusuka. I[locTossHHBIN
NIEKTPUUECKUI TOK: ydeOHOe TmocoOme [JIi CaMOCTOSITENhbHOW paboThl U
CaMOKOHTpOJIs 3HaHWi oOyuaromuxcs.— Cm6.: CIIoY I'TIC MUC Poccun, 2021.
Pesxrcum oocmyna: http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-
4490-9124-1ed38fd69557 &remote=false

1. Januno N.JI., Mensenesa JI.B., HekpacoB A.C. ®uznka. Maruerusm.
PykoBoacTBO K saboparopHo-npakTuueckum 3aHsatusm.— Cnb.: CII6Y I'TIC MUC
Poccun, 2015. Peocum oocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false

8. Mengenesa JI.B., Tpyowmiko A.N. ®uzuka. Maraetusm B TeXHOCPEPHOM
0e3omacHOCTU: y4yeOHOE MOCOOHe ISl CaMOCTOATENbHON PaboThl M CaMOKOHTPOJIS
3HaHui oOy4varonuxcs.— Cno.: CII6Y I'TIC MYC Poccun, 2024. Pescum oocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42f8-8ble-
c4b942960d45&remote=false

Q. HNanuno W.JI., Kapramosa A.Il., Munkun J[.A., TpyOunko A.U.
®uzuka. Konebanus u BonHbL. PyKOBOACTBO K J1a0OpaTOPHO-TIPAKTUYECKUM
3asituaM.— Cn6.: CII6Y TTIC MYC Poccuu, 2015. Pexcum oocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-
98a296c85383&remote=false

10. Jdamwmnor W.JI., Eropoa H.U., Kapramora A.Il., Tpyownko A.N.
®uzuka. BomnHoBas ontuka. PykoBoacTBO kK 1abOpaTOPHO-TIPAKTUYECKUM
sasatusaM.— Cn6.: CII6Y TTIC MUYC Poccun, 2016. Peixcum oocmyna:
http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-
f9b239fb00d8&remote=false

11. Eropoma H.U., Kapramosa A.Il. ®uszuka. BonHoBas onrtuka: ydebHOE
nmocodue JIsi CaMOCTOSTENIbHON PaboThl M CAMOKOHTPOJIS 3HAHUM O0yYarOIIMXCs.—
Cno.: ClloyY I'TIC MUC Poccuwn, 2022. Pesrcum oocmyna:
http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-
2f19995fda2e&remote=false

12.  Eropoa H.M., KapramoBa A.Il. ®Dusuka. KpantoBas onTuka:
PYKOBOJICTBO K JiabopaTtopHo-nipakThuyeckuM 3aHsatusm.— Cnb.: CII6Y I'TIC MYC
Poccun, 2022. Pesrcum oocmyna: http://elib.igps.ru/?13&type=card&cid=ALSFR-
7ebc4268-5265-4ffa-a923-40851609210c&remote=false

7.4. MatepuajibHO-TeXHHYeCKOe oOecreueHune

Jlnst mpoBeneHWsT W OOECIEUEHUS 3aHATUNA MCIOJB3YIOTCS TOMEIICHUS,
KOTOpBIE TPENCTABISIIOT COO0OM y4eOHBbIC ayAWTOPUU JIS TMPOBEACHUS YIEOHBIX
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http://elib.igps.ru/?23&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da&remote=false
http://elib.igps.ru/?23&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68&remote=false
http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557&remote=false
http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557&remote=false
http://elib.igps.ru/?10&type=card&cid=ALSFR-d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false
http://elib.igps.ru/?10&type=card&cid=ALSFR-d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42f8-8b1e-c4b942960d45&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42f8-8b1e-c4b942960d45&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-98a296c85383&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-98a296c85383&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-f9b239fb00d8&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-f9b239fb00d8&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-2f19995fda2e&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-2f19995fda2e&remote=false
http://elib.igps.ru/?13&type=card&cid=ALSFR-7ebc4268-5265-4ffa-a923-40851609210c&remote=false
http://elib.igps.ru/?13&type=card&cid=ALSFR-7ebc4268-5265-4ffa-a923-40851609210c&remote=false

3aHITHI, OCHAIIEHHBIX OOOPYIOBAHMEM M TEXHUYECKUMH CPEICTBAMH OOYUYCHUS:
aBTOMATH3UPOBAHHOE paboyee MECTO IMperojaBaTeisi, MapKkepHas (MeoBas) J10CKa,
MYJIBTUMEIUMHBIA MPOEKTOP, OCATOUYHbIC MEeCTa O0yJarOIITUXCSI.

JlaGopatopHble 3aHATHS TPOBOJAST B IMOMEIICHHUH HATYpHOU jgabopaTopuu
kKadeapsl, IpeIHa3HAYCHHON ISl AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM 110 pasjiesiaMm
«DuU3NYECKUe OCHOBBI MEXAHUKHN», «DJIIEKTPUUECTBO», «Marnetnam» u «BoJiHOBas
ONTHKA», B yUeOHO-HaydHOH J1abopaTOpur HAHOTEXHOJOTHM, MpeTHa3HAUYCHHON IS
IKCIIEPUMEHTAJILHBIX UCCIIEAOBaHMUM MO pa3aenaM « OCHOBBI MOJICKYJISIPHOU (PU3UKH
U TepMOIuHAMUKIN» U «KBaHTOBasI pU3HUKay.

[Tomemenuss g CaMOCTOSTENBHOM PabOThI  OOYYaIOMUXCS  OCHAIICHBI
KOMITBIOTEPHOW TEXHHKOM C BO3MOXXHOCTBIO MOJKIIOYEHUS] K cetu «HTepHeT» u
oOecrieueHreM JOCTyIa K 3JIEKTPOHHOW HMH(POPMAIIMOHHO-O00pa30BaTEIbHON Cpejie
YHUBEpPCUTETA.

ABTOPBI: JOKTOpP MeIaroru4eckux Hayk, rnpodeccop Measenena JI.B., k.¢-m.
Hayk, noreHT Tpyounko A.U., k.¢p-m. Hayk, nouent Eroposa H.U.
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