DenepajibHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbicuiero o0pa3oBaHus
«POCCHUMCKAS AKAJIEMUSI HAPOJTHOT'O XO3SIiICTBA

U TOCYJIAPCTBEHHOM CJIYXBbI
IIPU MIPE3UJIEHTE POCCUVICKOM ®EJEPAIIAN»

HHCTUTYT OTPACJIEBOI'O MEHE/I"KMEHTA
dakyJabTeT HHKEHEPHOT0 MeHeIKMeHTa

Kadeapa Teopuu u cuctemM 0TpaciieBoro ynpasJjeHHs

YTBEPX/IEHA

Kadenpoll TCOPUU U CUCTEM OTPACTIEBOTO
YIPaBJICHUS

[Iporokon ot «28» aBrycra 2019 r.
Nel

PABOYAS ITPOI'PAMMA JUCIIUIIVIMHBI

B1.5.16 ®u3uka v eCTeCTBO3HAHUE

HarpaBJIeHHE TIOJITOTOBKU
27.03.05 — MuHoBaTuka
HampaBlieHHOCTh (poduib) "TexHomornyeckoe mpeanpruHIMATEIbCTBO"

Kpanuduxarnms
bakanaBp

dopma 00ydeHus
Ounas

IN'ox nabopa - 2020

HOOKYMEHT MNOAMNMNCAH

ONEKTPOHHOW MOAMUCHIO OCKBa, 2019 r.

Ceptucukat: 039B5DID008FAF3BA242439C24F98E51C6
Bnapeneu: Mapronux Axapein Mapkosuy
[eitcteutenen: ¢ 19.01.2023 go 19.01.2024




ABTOP—COCTABUTEJIb:

JoueHT kadeapsl TeOpUU U CUCTEM OoTpaciieBoro ympasnenus, K.T.H. [LI1. YepHbix

3aBeayromuii kadenpol TEOpUHM M CHCTEM OTPACICBOrO yIpaBieHus, K.3.H., aoueHt C.C.
CepebpeHHUKOB



COIEPXAHUE

1. IlepedeHp MmiIaHUPYEMBIX PE3YJIbTATOB OOYYEHHS MO IUCHUIUIMHE, COOTHECEHHBIX C
MJIaHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS 00Pa30BaTEIHLHOM MPOrpaMMBbl

2. O0beM MUCHIUIIIMHBI B 3a4€THBIX CIMHUIAX C YKa3aHHEM KOJIMYECTBA aKaJEMHUYECKUX
WIM aCTPOHOMHUYECKUX YacOB, BBIIECJICHHBIX HAa KOHTAKTHYIO PabOTy OOywaroumxcs c
npernogaBarenieM (MO BUAAM YYEOHBIX 3aHATHI) W HA CaMOCTOSTEIBHYIO padoTy
00y4aroIuXCcsl © MECTO TUCIUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

3. CopepxaHue AMCUMILIUHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pasfenaMm) C yKa3aHHeM
OTBEJCHHOTO Ha HUX KOJIMYECTBA aKaJIEMUUYECKUX MM aCTPOHOMHUYECKUX YaCOB U BHUJIOB
yueOHBIX 3aHATUHN U CTPYKTYpPa JUCIUILINHBI

4. Marepuaiibl TEKyIIEro KOHTPOJIS YCIeBAaeMOCTH OOydaromuxcst U (OHJ OLIEHOYHBIX
CPEACTB MPOMEKYTOYHOM aTTECTAUU 110 AUCUUTUIMHE

5. Meroanueckue ykazanust 711 00y4aronIuXxcsi 0 OCBOCHHUIO JUCIUTIIIUHBI

6. OcHOBHas W JONOJHUTENbHAs ydeOHas JUTepaTypa, HEOOXOIMMas JUIsi OCBOCHHS
TUCIUILIMHBI, pecypchl HH(OPMAalMOHHO-TEIEKOMMYHUKAIMOHHON cetu "HuTepHer",
BKJTI0Yas NIepeveHb y4eOHO-METOAMYECKOTO 00ECTICYSHHUS ISl CaMOCTOSITEIbHON paboThI
00y4aromuxcs Mo AUCHUTIINHE

7. MaTepI/IaJ'IBHO'TCXHI/ILIeCKaH 6a3a, I/IH(i)OpMaI_II/IOHHLIe TCXHOJIOTHHU, UCIIOJIb3YCMBIC IIPU
OCYIICCTBJIICHNU O6pa3OBaTCJ'II>HOFO nponecca mo AUCHHUILUIMHE, BKIIHOHAasA IMEPCUYCHDb
nporpaMmMHOTO obecrnieucHUs 1 I/IH(i)OpMaI_II/IOHHLIX CIIPpaBOYHbBIX CUCTEM



1. [lepevyeHb NJIaHUPYeMBbIX pe3yJIbTATOB 00y4eHUsI MO TUCHHUILINHE, COOTHECEHHbIX
¢ IVIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOEHHUSI 00Pa30BaTeIbHOM MPOrpaMMbI

1.1. [Juctumumua b1.b.16 «®u3uka u ecrecTBO3HaHHE» O0OECIeYMBACT OBJIAJICHUE
cleayroliel KOMIIETEHIMEH ¢ yueToM dTara:

Kon HaumenoBanue Kox srama HaunmenoBanue 3Tama
KOMIIETEHIIUU KOMIIETEHIIUU OCBOEHUSA OCBOEHUS KOMIIETEHIINN
KOMIIETEHIIUU
OIIK-7 CnocoOHOCTh TPUMEHSTH OIIK-7.1 Cnoco6HOCTh MPUMEHSITh
3HAHUSA MaTeMaTHKH, 3HAHUS MaTeMaTuku, (pU3MKH
buzuku u U €CTECTBO3HAHUS, XUMHUU U
€CTECTBO3HAHUS, XUMHUH U MaTrepuaJloBEICHUs, TEOpUU
MaTepUaIOBEACHUS, YIPABIICHUS u
TEOpUU  YNpPABICHUS U UH(POPMAITIOHHBIE
nH(OPMAIIMOHHBIE TEXHOJIOTUU B
TEXHOJIOTHH B npodeccHoOHATEHON
MHHOBAllMOHHOM JEeATEIbHOCTH
JIeSITEIbHOCTH
1.2. B pe3yabrare OCBOGHHSl [IMCUMIIMHBI Yy CTYI€HTOB [OJKHBI ObITH
cpopmupoBaHbI:
Kon srana Pe3ynbTarsl 00yueHus
OCBOEHUS
KOMIETEHIIUU
OIIK-7.1 HA YPOBHE 3HAHUIL:

TIO3HAaHUA,
BKJIaga OTCUYCCTBCHHBIX
C€CTCCTBCHHBIX HAYK;

TEXHOJIOTHM;

YCKOpEHUE);

3¢ (heKToB;

OCHOBHBIX MaT€MAaTHUYCCK

MCCTa KOHLECTIIHUHU COBPEMCEHHOIO C€CTCCTBO3HAHHA B CUCTEMC HAYYHOI'O

YUYCHBIX B

00 OCHOBHBIX JOCTHXXEHHSX, NpoOIeMax M NEpPCHEKTUBAX pa3BUTHUS
COBPEMEHHOIO  €CTECTBO3HAHMUA  Kak

B HAy4YyHOW JUTEpaType CBENEHUMN, PACIIUPAIOLUX IPEACTABICHUSA O
3apOXKIACHUH U Pa3BUTUHU PU3NYECKUX UJEH U TEOpUil;

MOHATUIHOTO anmnapara KJIacCu4ecKoil 1 COBPEMEHHOM (pU3HKH;
OCHOBHBIX TIOHATHI MeXaHUKU (CHJIa, MOMEHT CHJIbI, CKOpPOCTb,

OCHOBHBIX 3aKOHOB MCXaHUKH,
CAUHUI] U3MCPCHU A (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH,
OCHOBHBIX Ha6J'IIO)IaeMBIX OpUPOAHBIX W TEXHOICHHBLIX SABJICHUAX H

Ha3HAYEHUI W MPUHIUIOB JEUCTBUS OCHOBHBIX (PU3UYECKUX MPUOOPOB,
OCHOBHBIX (PM3NYECKHUX BETUYMH;
OoOIIMX 3aKOHOB JBIJKEHHS U PaBHOBECUS MaTE€pUAIbHBIX Tel U
BO3HHUKAIOIIMX IIPU 3TOM B3aUMOJACUCTBUN MEXKIY TEIaMU;

UX MOJEJIEN

OCHOB TEOPETUYECKON MEXAHUKH U 00JIACTeH UX MPUMEHEHHS;
3aKOHOB MexaHuku [anmunes-HeiotoHa, nuddepeHnanbHbIX ypaBHCHUN
JBUKECHHSI MAaTEPUAIIbHOM TOYKM B MHEPLMAJIBHOW CHCTEME U JTUHAMHUKH

pazBuTHe  (DyHIAMEHTAIBHBIX

byHnaMeHTa  HayKOEMKHX




OTHOCHUTEJIBHOTO JIBUYKEHUS

HA YPOBHE YMEHMIA:

BBISIBIISITh €CTECTBEHHOHAYUHYIO CYIIHOCTH MpPOOJeM, BO3HHKAIOIIUX B
Xo/ie Mpo¢eCCUOHATBHONW AEATeIbHOCTH, MPUBJIEKATh IJS UX PEIICHUS
COOTBETCTBYIOIIHNI (PU3NKO- MATEMaTHYECKUI armapar;

MPUMEHSTh 3aKOHbI (U3UKH 711 OOBSICHEHUS (PU3UUECKUX SIBICHUU B
IIPUPOJIE U TEXHUKE;

peliaTh KayeCTBEHHBIE U KOJIMYECTBEHHbIC (DU3MUYECKHE 3aJayd [0
OCHOBHBIM pasjeilaM Kypca, HCIOJb3ys METOAbBl MareMaTH4eCKOro
aHaIu3a;

MPOBOAUTH M3MEPEHUsI (PU3MUECKUX BETUYMH, OOBICHEHHE U 00pabOTKY
PE3yJIbTAaTOB AKCIIEPUMEHTA;

(bopmynHpoBaTh GU3NIECKHE 3aKOHBI M TPAHUIIBI UX IPUMEHUMOCTH;
pemats ¢u3MUeCKUe 3a7add Pa3IMYHOTO YPOBHSI CIOXKHOCTH, TEMaTHUKa
KOTOPBIX COOTBETCTBYET COJCPIKAHUIO U3YUYEHHOTO YUeOHOT0 MaTepHara;
MPUMEHITh 3HAHHWE (UINYECKUX TEOpUil [Uisl aHanmu3a (PU3NYEeCcKux
CUTYaLH;

MPUMEHSTh OCHOBHBIC 3aKOHBI, (DOPMYJBI M YpPaBHEHUS INPH PEIICHUH
MPaKTUYECKUX 3a/1a4

JIaBaTh CIIOBECHOE OMHMCAaHUE (PU3MUECKUX IKCIIEPIMEHTOB

OLICHUBaTh CTENEHb JOCTOBEPHOCTH pE3YJAbTAaTOB, IIOJYYEHHBIX C
MIOMOIIbI0  OSKCIEPUMEHTAJbHBIX U TEOPETUYECKUX  METO/OB
HCCIIEI0BAHUS

MPUMEHITh METOJbl HCCIEOBaHUS KUHEMAaTWKH TOYKH U aOCOIIOTHO
TBEPJIOTO TENa;

NPUMEHATh OOLIME TEOpEeMbl JIUHAMUKHA MAaTepUaJbHONM TOUKH U
MEXAHUYECKON CUCTEMBI

HA YPOBHE HABBIKOB:

BJIaJICHUS] METO/IaMU MPOBEACHUS GU3NUECKUX U3MEPEHUI;

COCTaBJICHUSI YPAaBHEHHUW PAaBHOBECHUS U JIBUKEHHSI MaTe€pHalIbHbIX Tel,
IIPUMEHEHHUSI aHAJMTUYECKHUX M YUCIIEHHBIX METOOB VISl X PELICHHUS

O0beM IUCHMIIIAHBI

aKaJeMMYeCKHX WJIM aCTPOHOMHYECKHX YacOB, BbIICJCHHBIX HAa KOHTAaKTHYI padoTy
00yyanIuxcs ¢ npenoaasaresnaeM (110 BUAAM Yy4eOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO
padoTy o0y4aroluXcs U MeCTO AUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

O0neM TUCHUMILIMHBI

B 3aY€THBLIX €AMHUHIAX C¢ YKasaHHMEM KOJIUYIECCTBA

. O0beM JHCIHUILINHBI, YaC.
Bupn y4eOHbIX 3aHsATHI
Bcero Cemectp
U caMocTosITeJbHast padoTa >
Ounasn ¢popma odyuenusn
KounrtakTHasi padoTa o0y4aomuxcs ¢ 48 48
npenoaaBaTeieM, B TOM YHCJe:
neximonHoro tuna (JI) 16 16
nabopaTopHble paboThl (mpakTUKyMbl) (JIP) 16 16
MPaKTHYECKOro (cemuHapckoro) tumna (113) 16 16
CamocrosTesibHas padora odyyawmuxcs (CP) 60 60
IIpomexyTouHast aTTecTanus popma 3auem 3auem
yac.
O6u1ast TPYA0eMKOCTD (Yac. / 3.e.) 108/3 108/3




Mecto qucuuninnsl B ctpykrype OII BO

Huctummuaa b1.6.16 «®u3uka u ecTecTBO3HAHUE) U3YydaeTCsi BO 2 CEMECTpe M0 OYHON
dbopme 00yueHus, 001as TPyI0eMKOCTh TUCIUTUIMHBI — 3 3a4eTHbIC equHuLb, 108 yacos.

JucuumiuuHa peanusyercss nociae uszydeHus aucuuiuinH: b1.5.07  «be3zonacHocTh
)uszHeaesTenbHocTn», b1.6.04 «HbopmManmoHHbIe TEXHOJOTUHW» U SBISETCS OCHOBOW IS
uszydenus qucruruiai: b1.6.19 «Xumus u matepuanosenenuey», b1.5.23 «Teopust BeposTHOCTEH
Y MaTeMaTH4YeCKast CTaTUCTUKA.

dopMa MPOMEKYTOYHON aTTECTAlUU — 3a4eT.

3. Coaepxanue AMCUUIVIMHBI, CTPYKTYPHPOBAaHHOe IO Temam (pa3zejam) ¢
YKa3aHMeM OTBeJeHHOr0 Ha HHX KOJHMYeCTBA aKaJeMHYeCKMX 4YacOoB M BHI0B Y4eOHBIX

3aHATHI U CTPYKTYpPa AMCHHUIIIMHBI

CTpyKTypa TUCHUNIMHBI

O0beM TUCHHILIMHBI, Yac. ®opma
KonTtakTHas padora TeKyLIero
odyuaomuxcs ¢
Ne i/ HaumenoBanue Tem y m KOHTPOTH
Bcero npemnoaasarejeM mo CP | ycnmeBaemoctH ,
BHIAM Y4eOHbIX 3aHATHI TIPOME:KY TOHHOI
1 | JIP | 3 | KCP arrecTauu™*
Ounas popma 0dyuenus
Tema 1 | Hayuno-texHnueckas
pPEBOJIOIMA W COBPEMEHHOE 5 1 4 Jil|
€CTECTBO3HAHUE
Tema 2 | Ilpeamer ecTecTBO3HAHUS H
€ro OTIMYME OT Jpyrux
IMKJIOB  HayK. MeTtosbt 6 1 1 4 O
€CTECTBEHHO-HAYYHOTO
TTO3HAHUS
Tema 3 | Ctpoenne  MarepuagbHOIO
MUpa. ®dusnka KaK ) 1 4 |
byHIaMEHT ecTeCTBO3HAHUS
Tema 4 | ®uszndeckue OCHOBBI
8 1 2 1 4 13
MEXaHUKHU
Tema 5 | KoneOanus v BOJIHBI 8 1 2 1 4 3, T
Tema 6 | PenssTuBHCTCKAast MeXaHUKA 8 1 2 1 4 KP
Tema 7 | TepmoauHamuka 8 1 2 1 4 T
Tema 8 | PaBHOBecHBIE
CTaTUCTUYECKHUE 6 1 1 4 0)
pacnpeneneHus
Tema 9 | SBnenus IepeHoca.
ArperaTtablie COCTOSIHUS
P 8 1 2|1 4 T
BEIllECTBA u (hazoBbie
MIPEBPAILICHUS
Tema | DnmekTpocTaTuka
P 9 1|22 4 KP
10
Tema | DnexTpuueckuii TOK.
9 2 2 1 4 0)
11 MarnuTHoe 1oJie B BaKyyMe.




[IpoBomHMKM C TOKOM B
MarHuTHOM IT0JIE
Tema | [IBuxkeHue 3apsKCHHBIX
12 YaCTHUI[ B DJEKTPUUYECKUX U
MarHHUTHBIX MOJISIX.
MaruutHoe oJIe B 9 1 2 2 4 I3
BCIIICCTBE.
DJIeKTpOMarHUTHas
WHYKIHUS
Tema | YpaBHeHust MakcBesia 6 1 1 4 KP
13
Tema | DIEKTPOMAarHUTHBIE BOJIHBI 5 1 1 4 T
14
Tema | BonmHOBBIE CBOMCTBA CBETa 7 5 1 4 T
15
IIpoMexyTouHas arTectanus 3a
Bcero: | 108 16 16 | 16 60
Ipumeuanue:

* — hopmbl mexyugeco konmpois ycnesaemocmu: onpoc (0), doxnaod (), mecmuposanue (T), domawnee
sadanue (/3), konmponvras paboma (KP);
** - hopma npomedcymounoti ammecmayuu: 3avem (3a).

Conep:xxaHue TUCIUILTAHBI

Tema 1. HayuyHo-TexHMYeCKas PeBOJIIONHSA H COBPEMEHHOE eCTECTBO3HAHHE

CBsi3b HayKM M TEXHUKU B COBpeMeHHOM Mmupe. OmpezeneHue HayqHO-TEXHUUECKOH
peBomonny. Bo3aelicTBie HayYHO-TEXHUYECKOM PEBOTIOIMU Ha JKU3HB o0IecTBa. Bo3neiicTBue
HAyYHO-TEXHUUYECKON PEBONIOIMM HAa MHUPOBO33peHHE roAei. OTpuuarenbHble MOCIEICTBUS
HAy4YHO-TEXHUUYECKON PEBOIOLNU. 3HaueHne Hayku B antoxy HTP. XapakTepHble 4epThl HayKH.
Otnuuue Hayku OT Jpyrux orpacieil kynapTypel. Hayka u penurusa. Hayka u ¢uiocodus.
IIpoTBOpEYNs COBPEMEHHON HAYKH.

EctecTBeHHO-Hay4yHast ¥ TyMaHUTapHas KyinbTypa. EcTecTBO3HaHHE B CHUCTEME HAyKH.
[IpuMeHeHnEe MaTeMaTMYECKMX METOJOB B €CTECTBO3HAHMM. YPOBHM €CTECTBEHHO-HAYYHOI'O
no3HaHus1. COOTHOLIEHHE SMIUPUUYECKOTO U TEOPETUUECKOTO YPOBHEHN HCCIIEI0BaHUS.

Tema 2. IlpeaMer ecTecTBO3HAHHSI M €ro OT/JHYHE OT APYIMX LHUKJIOB Hayk. Metoabl
€CTeCTBEHHO-HAYYHOI'0 MO3HAHUS

EcrtecTBeHHO-Hay4YHast U T'yMaHUTapHas KynbTypa. EcTeCTBO3HaHME B CHCTEME HAyKH.
[IpumeHeHre MaTeMaTHYEeCKHX METOJIOB B €CTECTBO3HAHHMH. YPOBHHM €CTECTBEHHO-HAy4YHOTO
no3HaHus. COOTHOLIEHHE YMIUPHUUECKOTO U TEOPETUUECKOTO YPOBHEHN HCCIIEA0BaHUS.

Crneungurka METOI0JIOTMH €CTECTBEHHO-HayyHOro no3Hanus. Knaccudukanus MeTonoB.
CraHoBieHME HayKu. OBOJIIOLMS HAayKd. BHyTpeHHss JOrMKa M JMHAaMHUKa pa3BUTHSA
ecTecTBO3HaHUs. EcTecTBeHHO-Hay4YHasi KapTUHA MUPA.

Tema 3. Ctpoenue maTepuaabHOro Mupa. ®usuka kak GyHIaMeHT eCTeCTBO3HAHMA

CrtpykTypHOE pacmpeeneHue Beuiectsa B Mupe. Kpatkas xapakTepucTuka MUKPOMHUPA.
Kpatkas xapakrepuctuka wmakpomupa. KpaTkas xapakrepucTuka wmeramupa. BbIBonbl.
[IpakTnueckoe 3ansTue. YeThlpe BUJa B3aUMOJCUCTBUM M WX XapakTepuctuka. Konuenmuu
ONMU3KOACUCTBUS W JanbHOJCHCTBUA. B3amMonpespamienue BuI0B Marepud. [IpuHUIMD
cynepno3uiuu. OyHIaMEeHTAJIbHBIE MOCTOSHHBIE MUPO3JaHUs. AHTPOIHBIA KOCMOJOTHYECKUI
IPUHLNIL. XapaKTep ABUKEHUS CTPYKTYp MUpa.




dusnka Kak (yHIAMEHT €CTEeCTBO3HAHHSA. MakpoMup: KOHICMIIUA KJIaCCHUYECKOM
¢u3uku. MexaHnuka, ONTHKA, YIEKTPOAMHAMUKA. MUKPOMUD: KOHIIETILIUU COBPEMEHHON (U3UKH.
Ouznyeckuil BakyyM. Meramup: COBpeMEHHbIE acTpou3M4eckrue ¢ KOCMOJOTHYECKHE
KOHLENIUU
Tema 4. ®u3nveckne 0CHOBbI MEXaHUKH

[Tpenmer ¢usuxu. Marepusi, e€ BUIBI, crtocOObI U (HOpMBI cymiecTBOBaHUS. DU3HUeCKuit
00BeKT, pu3ndeckoe sBieHue, pundeckuii 3akoH. Metoasl puznyeckux ucciuenoBanuil. dusnka
U COBpEMEHHOE ecTecTBO3HaHue. Cuctemsl orcuera. Kunemarnka MarepuaabHOM TOUKH.

Cunbl. MHepumanbpHas cucrema orcdera. J[MHaMuKa MarepuaibHOM TOYKH. 3aKOHBI
Herorona. Mexanudeckass cucreMa M €€ LEHTP MacC. YpPaBHEHUE HU3MEHEHMs MMIIYIbCa
MEXaHUYECKOW CUCTEMBI. 3aKOH COXPAHEHUS UMITYJbCa U OJHOPOAHOCTh POCTPAHCTBA.

MowmeHT cuiibl. MOMEHT MMIIYlIbCa MarepuajabHOM TOYKM M MEXAHUYECKOH CHUCTEMBI.
VYpaBHEHHE MOMEHTOB [JIi MEXAHUYECKOW CHUCTEMbl. MOMEHT HWHEpLUH TBEPIOTo Tea.
VYpaBHeHHE NMHAMUKHM BpALIaTE€IbHOTO JIBUKEHMS. 3aKOH COXpPAaHEHHs] MOMEHTa HMITyjlbca
MEXaHUYECKOW CUCTEMBI U €T0 CBS3b C M30TPOMHOCTHIO IPOCTPAHCTBA.

Pabora u kunermueckas sHeprus. KoncepBaruBHbIe cmibl. PaboTra B MOTEHIMAIBEHOM
none. [loTeHHManpHBIE OHHEPrHUM TATOTEHHs W ymnpyrux gAedopmanuii. CBsi3b MEXIY
NOTEHUUAIbHON 3HEpPrUel U CUION. 3aKOH COXPAHEHUS SHEPTUU U €ro CBA3b C OJHOPOJHOCTHIO
BPEMEHHU.

Tema 5. Kostebanusi 1 BOJIHBI

l'apmonunyeckue konebOanusi. Bekropnas paumarpamma. CrlokeHHE TapMOHHYECKHX
KojeOaHWii OJHOTO HAmpaBlIeHHs pPaBHBIX © OMM3KMX dYactoT. CloXeHne B3aMMHO
NEePIEeHIUKYISIPHBIX TAPMOHUYECKHUX KOIeOaHU paBHBIX U KPATHBIX YacTOT.

CBoOonHble He3aTyxaromue KojeOanus. dusmueckuit MasaTHuk. KBasuyrpyras cua.
OHeprus 1 UMIYJIbC TAPMOHMYECKOro ocLuuiaTopa. da3oBast TpaeKToOpHsL.

CBobOoanble 3aryxaromue KojieOaHus. J[eKpeMeHT M Jorapu(pMUYECKUl JIeKpEeMEHT
koneOanui.  JloOpoTHOCTH  KosebaTeNbHOW  cUCTeMbl.  BBIHYXIEHHblE  KoyeOaHus.
YcranoBuBIINECS BBIHYX/IEHHbIE KosieOaH!s. MeXaHU4eCKUi pe30HaHC.

Bunel MexaHuueckux BOJIH. YIpyrue BOJHBI B CTEp)KHAX. BOJIHOBOE ypaBHEHHE.
[Inockas rapMoHuYeckass BOJIHA, JJUMHA BOJHBI, (azoBas ckopocTh. Cdepuyeckue BOJHBIL.
Oneprust ynpyroil BosHbel. OObeMHasi IJIOTHOCTh 3HEPrUU BOJIHBL. BekTtop YMoBa — BekTop
IUIOTHOCTH NOTOKa 3Hepruu. KorepenTtHsie BonHbl. HTEpdepenius BoaH. Crosuas BosHa.
Tema 6. PenaTuBHCTCKAs1 MEXaHUKA

[IpeobOpazoBanusi [anmunes. MHBapuaHTHOCTH YpaBHEHUM KJIACCMUECKOW MEXaHUKU
OTHOCHUTENBHO NpeoOpazoBanuil ['anunes. CneunanbHas TeOpUs OTHOCUTENBHOCTHU. [locTynarel
Oitamreitna. [IpeoOpazoBanus Jlopenma. KuHemarnueckue cleacTBus W3 TpeoOpa3oBaHUN
Jlopenna. PensTUBUCTCKUI 3aKOH CIOXKEHHUsI CKopocTel. MaTepBai.

DJIEMEHThl PEISATUBUCTCKOW JTUHAMUKH. KuHeTnueckas »dHeprus pensiTUBUCTCKON
gacTulpl. B3aumocBsa3p Maccel M dHepruu. CBsA3b MEXAY MMIIYIbCOM U JHEpPrueu
PENATUBUCTCKON YacTUIbl. OCHOBHOE YPaBHEHHUE PEJISITUBUCTCKON TUHAMUKH.

Tema 7. TepmoaunaMuka

CratucTuyeckuii U TEPMOJMHAMUYECKUN METOABI ONUCAHUS MAaKPOCKOMUYECKUX Tell.
TepMoaMHaMHUUYECKHE COCTOSHUS M TE€PMOJMHAMUYECKUE NPOLECCHl. BHYTpEHHSs PHEpPrus u
TeMIeparypa TepMOJUHAMUYECKON cUcTeMbl. AqnadaTHuecky N30JaupoBaHHas cuctema. [lepoe
Hayajio TEPMOJMHAMHUKHU.

VYpaBHEHHsI COCTOSIHUSL TEPMOAMHAMUYECKHX CHUCTEM. YpaBHeHue Kianeiipona -—
MenpeneeBa. HupeanbHO-ra3oBblii  TepMOMETp. MoneKyasipHO-KUHETHYECKasd Teopus, €€
SKCIIEPUMEHTANIbHbIE  MOATBepKAeHus. [[nuHa cBoOomHOoro mpoOera MoJieKya —rasa.
TennoéMKOCTh HIEanbHOrO Ta3za. Apjmabarmueckwii Tmporecc, ypaBHenume Ilyaccona.
[Tonmutponmueckuii npouecc. ['a3 Ban-nep-Baanbca u ero BHyTpeHHsISI SHEPTHSL.

Tennosslie mammubl. [{ukn Kapho. Bropoe Hauano tepmommnnamuku. Teopema Kapho.
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TepmoguHamuyeckas mmkana Ttemneparyp. HepaBenctBo Knaysuyca. TepmoamHamuyeckas
SHTpONUS. 3aKOH BO3pacTaHUs SHTPONUH. TpeTbe Hayalo TEPMOAMHAMUKH.

OcHOBHOE ypaBHEHHME M OCHOBHOE HEPABEHCTBO TEPMOJIMHAMHKHU.  YCIIOBUE
YCTOMYMBOCTH COCTOSHUSI TepMmoauHamuyeckor cucremsbl. [Ipunuun Jle Hlarense — bpayha.
BBenenue B TepMOAMHAMUKY HEOOPATUMBIX IIPOLECCOB.

Tema 8. PaBHOBecHbIe cTaTHCTHYECKHE pacnipeeIeHus

Oyukuust pacnpenenenus. Pacnpenenenue bonbpimana. bapomerpuyeckas dopmyna.
[Ipunnun neranpHoro paBHoBecus. Pacripenenenue Makcensa. DKcriepuMeHTaIbHas POBEPKa
pacnpenenenust Makcsesia. @azoBoe nmpocTpancTBo. Pacnpenenenue Makcsermia — boibslimana.
@®opmyna bonbrmana s sHTpornmu. CrarucTHdeckoe OOOCHOBaHME BTOPOTO Hadaja
TEPMOJUHAMUKH.

Tema 9. SIBjIeHust nepeHoca. ArperarHble COCTOSIHUS BellecTBa U ()a3oBble MpeBpalleHus

TepmonuHamMuueckue IOTOKM. YpaBHEHUE IepeHoca. SIBleHHs MepeHoca B ras3ax:
muddy3us, TEIUIOMPOBOAHOCTh M BSI3KOCTh. Dddy3usi B pa3pekeHHOM rase. bpoyHOBCkoe
JIBUKEHUE.

ArperartHble COCTOSIHHSI BEIIECTBA. YCJIOBHUS paBHOBecus (a3. SIBleHUs HA TpaHHIIC
paszzena rasza, JKUJIKOCTH W TBepaoro Ttena. Kanusuisipuele sBieHus. Da3oBble MEpeXObl.
JnarpaMMsl COCTOSIHUS.

Tema 10. DneKkTpocTaTuka

3aKOH COXpaHEHUs NIEKTPUUECKOTO0 3apsiia. DiaeKTpocraruieckoe nojie. HamnpskeHHoCTh
anekTpocraruyeckoro nois. CunoBble JuHUU. [lpuHnun cynepno3unuu. IloTok BekTOpa
HaNpsOKEHHOCTH 3iekTpuyeckoro nonst. Teopema [Maycca uist 3neKTpOCTaTHHECKOrO IOJS B
BakyyMe B nuddepeHnanibHOl U UHTErpalibHOM (opMax M ee MPUMEHEHHE MAJisi pacuera
ANEeKTpUYecKuX Tmojeil. Pabora snekTpocTaTMyeckoro moJs MpU IEPEMELIEHUU 3apsiioB.
[Mupkynauus BekTOpa HanpsHKEeHHOCTH. CBA3b HANpPSHKEHHOCTH M IOTEHIMANA. YPaBHEHHE
IlyaccoHa.

OJNEKTpUUYECKUH IUMONb B 3JEKTpocTarndeckoM mnoie. [lonspuzanus AMIIEKTPUKOB.
DnekTpocTaTuiyeckoe mosie B audiektpuke. [lomsapuzoBanHocTb. CBOOOTHBIE W CBSI3aHHBIE
3apsasl. CBA3b NOJISPU30BAHHOCTH C IJIOTHOCTBIO CBSA3aHHBIX 3apsioB. BEKTOP 2/IEKTpHUYECKOTO
cmenienusi. O6o6Omenne Teopembl [aycca st muanekTpuxoB. [lome Ha rpanuie pasnena
JUDIIEKTPUKOB.

[lone BOMM3M TOBEPXHOCTH NPOBOJHUKA. OJIEKTPOEMKOCTb. EMKOCTH IUIOCKOTO,
WINHAPUYECKOTO U c(hepruecKoro KOHJAEHCATOPOB. DHEPrHsl CUCTEMbl HEMOJBI)KHBIX 3apsi/iOB.
DHeprus 3apsyKEHHOT0 MPOBOAHMKA U KOHIeHcaTopa. [110THOCTh SHEpruu 31eKTPOCTaTHYECKOr0
OJIS.

Tema 11. DuiekTpuyeckuii Tok. MaruutHoe noJjie B Bakyyme. IIpoBoqHUKH ¢ TOKOM B
MATHUTHOM I10JI€

Hocutenu toka B cpemax. Cuina M IJIOTHOCTh TOKAa. YpaBHEHHE HEMPEPBHIBHOCTH.
DNEKTPUUYECKOE T10JIE B MPOBOAHUKE C TOKOM. CHIIOBBIE JIMHUU DJIEKTPUUECKOTO IMOJIA U JTMHUH
toka. Ctoponnue cuibl. 3akoHbl Oma u JIxoyns-JleHna B nHTerpaibHON U AUQepeHnnaIbHON
dopmax. ITpaBuna Kupxroga.

Bekrop mHayknmm MarHuTHOro mnois. 3akoH buo-Capapa. IlpuHnum cyneprno3unuun
MarHuTHeIX mnoned. Teopema O ULUPKYIAIMM BEKTOpAa MHIAYKIMM MAarHUTHOTO IO B
UHTETpanbHO U tuddepennmanbaoil popmax. Pacuer MarHUTHOTO MOJIS COJIEHOUAA U TOPOUIA.

3akoH Amriepa. MarHuTHBIE MOMEHT KOHTypa ¢ TOKOM. KOHTYp ¢ TOKOM B MarHMTHOM
nosie. IloTrok BekTOpa MarHWTHOM HWHAYKIMHM. Teopema ['aycca aiss MarHMTHOIO IIOJSL B
UHTErpajgbHON U quddepenunansHoi popmax. Pabora mpu nepemMenieHuy NPOBOJHUKA C TOKOM
B MarHUTHOM IOJI€.

Tema 12. /IBHiKeHHMe 3apsiKEHHBIX YacTHLl B JJIEKTPHYECKHX M MATHHTHBIX IOJISIX.
MarauTHoe moJie B BeiecTse. JJIeKTPOMATHUTHAS HHAYKIUSA
Cuna Jlopenua. [lpeiid 3apsoKeHHONW 4YaCTHULBI B CKPEUICHHBIX JIIEKTPUYECKOM H
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MarHATHOM MOJSAX. YCKOPEHHE 3apsKEHHBIX 4YacTUL[  IEKTPOMAarHUTHBIMU  IOJISIMU.
CoBpeMeHHbIE TUITBI ycKopHUTenel yactull. Dddexr Xomna.

HamaranuenHocTs BewecTsa. BekTop HanpspKEHHOCTH MAarHUTHOIO TOJS M €T0 CBA3b C
BEKTOpaMU HMHAYKLUMHM ¥ HAMarHUM4€HHOCTH. MarHutHas BOCHPUMMYUBOCTbD M MarHuTHas
npoHunaemocts. Ilone Ha rpaHune pasgenna MarHeTUKOB. JIMaMarHETHKH, MAapaMarHeTUKH U
(beppoMarHeTukH.

3akon ®apanes. [IpaBuno Jlenua. Camownaykuus. B3zaumuas uHaykius. Buxpesbie
TOKH. [110THOCTH PHEPrUM MarHUTHOIO NOJIS. DHEPIUs U CUJIbl B MArHUTHOM IoJie. MarHuTHoe
JIaBJICHHUE.

Tema 13. YpaBHenust MakcBeJuia

OcCHOBHBIE  TIOJIOKEHUS ~ NIEKTPOMArHUTHOW  Teopun  Makcsema.  Buxpesoe
anekTpuueckoe mnone. Tok cmemieHus. 3akOH IIOJHOTO TOKa. YpaBHeHuss Makcsenna B
HWHTErpaJibHON U auddepeHImaIbHoi popMax.

Tema 14. MeToabl 00padoTKH M aHAJIM3A PAJOB IMHAMHUKHU

BonHoBoe ypaBHeHME Ui JIEKTPOMAarHUTHOIO Mot U ero oduiee pemeHue. CKOpOCTh
pacnpoCTpaHEeHUs AJIEKTPOMArHUTHBIX BOJH. DHEPrus M UMIYIbC 3JIEKTPOMAarHUTHOIO MOJIS.
Bektop IlotinTHHTA.

DnexTpomMarHuTHele usityyarenu. Bubparop I'epua. M3nydenue aneKTpoMarHuTHBIX BOJIH
YCKOPEHHO JIBIKYILUMUCS 3apsAaMU U JUIIOJIEM.

VYpaBHeHHE 3JIEKTPOMarHUTHOM BOJHBI B BemlecTBe. ONTHYECKHE KOHCTAHThI CPEAbI.
OnexTpoHHas Teopus nucnepcun. HopmanbHas n anomanbHas gucnepeus. Ilomomenue csera.
3akon byrepa.

Tema 15. BoiHOBBIE CBOIICTBA CBETA

DJeKTpoMarHuTHasE MpupoAa cBeTa. VIHTEHCHBHOCTh 3JIEKTPOMAarHUTHOM  BOJIHBIL.
HopmanbHoe najgeHue 31eKTPOMarHiTHOM BOJIHBI HA IIOBEPXHOCTH pa3zeiia ABYX AUIJIECKTPUKOB.
OtpaxxeHue u ImpesomyieHue cBeTa. [IpUHIMI Cyneprno3uuuu 3JIEKTPOMAarHUTHBIX BOJIH.
Wntepdepeniys ceera. B3aumMHas KorepeHTHOCTh CBETOBBIX BOJIH. Pacuer uHTepdepeHIImoHHOI
KapTUHBI C IByMsI KOTEPEHTHBIMH UCTOUHUKAMHU.

WnTepdepeniyst B TOHKUX IuleHKaxX. /inHa M mumpuHa KorepeHTHOCTH. [IpumeneHue
UHTEpPepeHIH, UHTEPPEPOMETPHI.

IIpunuun TIroitrenca @penens. Merog 308 @DpeHena. BexkropHasg nuarpamma.
Hudpakmus ot kpyroro orseperus. Judpaxus Opaynrodepa ot menu. [IpeaenbHbiil nepexon
OT BOJIHOBOM ONTHKHU K T€OMETPUYECKOM.

MHuoronyyeBas uHreppeperums. udpakironHas pemeTka Kak CeKTpaJbHbIM mproop,
€€ OCHOBHBIE XapakTepUCTUKU. Jnpakuus peHTreHoBcKkuX Jiyueil. @opmyna Bynega-bparros.

lonorpadus. OmopHass U TpeIMETHAss CBETOBBIC BOJIHBI. 3alMCh W BOCIPOU3BEICHHE
rosiorpamMM. [Ipumenenue ronorpaduu.

[Tonsipuszanus cBeta. EcTecTBEHHBIM M NOJMSPU30BAaHHBIM CBET. 3akOH Mairoca. 3aKoH
bprocrepa. JlBoliHoe nyuenpenomienue. [lonspuzannoHHsie TPU3MBbL U TOISIPOUIBI.

4.Martepuajbl TeKylIero KOHTPOJISA YycCHeBaeMOCTH oOOy4yalommuxca H  (oHA
OLIEHOYHBIX CPeICTB MPOMeKYTOYHON aTTecTally 10 AUCUMILINHE

4.1. ®opMbl M MeTOAbI TEKYLIEr0 KOHTPOJS YCIHEBAEMOCTH O0y4aroIMXCH W
NMPOMEKYTOYHOM aTTeCTAllUH

4.1.1. B xoae peamusanuu aucuumjuHbl b1.5.16 «®u3uka M ecTecTBO3HAHHE)
HCIOJIB3YIOTCS CJIeIyIolie MeTO/Ibl TeKYIero KOHTPOJISl YCIIeBaeMOCTH 00yYaoIINXCs:

— TIPY MIPOBEJICHUN 3aHATHIA JICKIIMOHHOTO THTIA!
or1poc;
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— IIPY IPOBEJICHUH 3aHATUN CEMUHAPCKOT0O TUIA!
TECTUPOBAHUE, JOMAIIHEE 3aJaHUE;

— [IPU KOHTPOJIE PE3yJIbTATOB CAMOCTOSTEIEHON PabOThI CTYICHTOB:
JIOKJIa/1, KOHTPOJIbHAsL paboTa.

4.1.2. 3ayer npoBoauTcsi B ¢opMe NMHUCbMEHHOr0 OTBeTa HAa BONPOCHI Oujera u
pelIeHUs 3214 H.

4.2. MaTtepuaJjbl TEKylIIero KOHTPOJISI yCIIeBAeMOCTH 00y4al0IUXCs

Tunosbie TEMBI J0KI210B 110 Teme 1:

1. Pa3Butme ecrectBo3HaHMs 10 Hamed 3pbl. Bocrok, I'peuns, Wunus, Kurtait (antuunble
BpEMeEHa).

EcrecrBo3nanune CpeaHeBeKoBbs U 3110XU Bo3poxkaeHus.

EcrecrBoznanue B XVI-XVII BB.

Hosgeitmast ectecTBEeHHOHAYYHAs PEBOJIIOLUA.

BocTounblie koHuenmuu ecrectBo3zHanusd. Cpegnue Beka, Bkiatodyas X VIII B.
3anagHOeBpoONeiicKkue KOHIENIMK ecTecTBo3Hanus. CpenHue Beka, Bkiatouas X VIII B.
JlocTrxxeHus ectecTBo3HaHus B XIX B.

CoBpemenHnble nocTixeHus ectectBozHanus (XX—XXI BB).

Harypduinocodus kak neppas ucropuueckas popma 3HaHUS.

10 Boigaromuecs otkpsitus XIX B. B €cTeCTBO3HaHUU M KOHEI] HATYppUiIocopuu.

CoNoOAWN

TunoBbie BONPOCHI K ONMPOCY MO Teme 2:

1. TIpoucxonuT v B3aMMONIPOHUKHOBEHUE PA3TUYHBIX METOJIOB U3 OJHUX HAYK B JIpyrue?

2. Bcerma nm oueBuHOE BepHO?

3. Bcerma nmu MBI anekBaTHO BOCHPHUHHMMaeM o00pa3 OKpyKaromeld JIeHCTBUTEIHHOCTH,
[oJIarasich Ha O4eBUIHOE?

4. OO6nanmaroT M y4eHble crnenu(UUecKUMHU CBOWCTBAMH, OTIUYAIOIIMMU HX OT OOBIYHBIX

JIFOne?

SIBnsieTcst U Hallle MBIIUIEHHUE HETMHEHHBIM (pumsTpom?

HOquy BCC BHAYUTCIIBHBIC OTKpI)ITI/ISI qanie BCEro ACarTCsa MOJ'IOIH)IMI/I‘.7

B gewm 3akmtogaercs oTnnune QyHIaMEHTAIbHBIX U MPUKIAIHBIX UCCIEIOBAHUN?

No o

Tunosbie TEMBI JOKIAT0B 10 TeMe 3:

. Marepus. BceoOmiue arpuOyTsl MaTepun.

. MHKpO-, MaKpo- 1 MEraMHpbl U UX MacIITaObI.

. Mepapxust cTpyKTyp B MUKpPO- U MEramupe.

. CTpyKTypa u cUCTEMHas OpraHu3alus MaTepyuH.

. CTpyKTypHbIE YPOBHU OpraHU3aI[N MaTePUU.

. CTpyKTypHbIE YPOBHU HEXHUBOW IPUPOJIBI.

. CTpyKTypHBIE YPOBHHU KUBON IPUPOJIBI.

. CTpyKTypHBIE YPOBHHU COLIMAIILHON JEATEIBHOCTH.
. B3aumocBsi3b equanyHOTO M 001Ier0. IHTEeTrparus qyacTei.
11. CTpyKTypHBIE YPOBHHU PA3IUYHBIX Cep.

O 0 1N DN K W —

TumoBoe foMallHee 3aJaHue 10 TeMe 4:

3azaua 1
Kunemarnueckoe ypaBHEHHE JABM)KEHUSI MAaTEPUAIbHOM TOUKH 110 MPSIMOM (OCh X) UMEET
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Bun x=A+Bt+Ct3, tne A=4 M, B=2 wm/c, C=-0,5 wm/c3. Jlns momeHTa BpemeHu tl=2 c¢
ONPENICTUTh:
1) koopauHary X1 TOYKH,
2) MIHOBEHHYIO CKOPOCTb V1,
3) MruHoBeHHOE yckopeHue al
3ajaua 2
Ha nocke maccoit M nexut Opycok Maccort m. KoadduimenT TpeHust Mex1y 10CKOH H
OpyckoM paBeH L. Jlocka MOXET JABUTAaThbCS MO TJAJKOM TOPU30HTaIbHOM moBepxHocThu. K
OpycKy NpUKIAAbIBACTCS TOPU30OHTaNbHAs cujia F, MOIynb KOTOpOM 3aBUCUT OT BPEMEHHU IO
3akony F = at, rme a = const. Onpenenuts ckopocTu Opycka v(t) u mocku V(t) crycts Bpems t
1ocJie Hayana JeHCTBUS CHUIIBI.
3anaua 3
MaxoBHK, BpaIaBIIMICA C MOCTOSHHON yacToToif ng=10 ¢, mpu TopMoXkeHHH Hauan
BpamiaThCcsl paBHO3aMeneHHo. Korja TopMokeHre mpeKpaTUiioch, BpallleHHe MaXxOBHUKa CHOBA
CTaJl0 paBHOMEPHBIM, HO YK€ ¢ 4acToToi n=6 ¢, OnpeenuTs yrioBoe yCKOPEHHE € MaXOBHKA
U TIPOJIOJDKUTEIIBHOCTH t TOPMOYKEHUS, €CITM 32 BPeMsl paBHO3aMEJICHHOTO JIBMKCHHSI MaXOBUK
caeman N=50 o60poToB.

TunoBoe noMalIHee 3aJaHue MO TeMe S:
3amanue 1
Touka coBepiraer konebanus mno 3akoHy X(t)=A cos(ott), rne A=2 cm. Onpenenutsb
HavanbHyIO ¢asy ¢, eciu X(0)=-sqrt(3) cm u x'(0)<0. [TocTpoUTs BEKTOPHYIO IUArpaMMy IS
MoMeHTa t=0
3amanue 2
MartepuanbpHasi TOUKa Maccoil m=>5 T coBepIIaeT rapMOHUYECKHE KOJIeOaHus ¢ 4acTOTON
v=0,5 I'n. AMmiutynaa kosnebanuii A= 3 cM. OnpeaenuTb:
1) CKOpOCTh V TOYKH B MOMEHT BPEeMEHH, KOT/1a cMelieHue X=1,5 cm;
2) MaKCUMAaIbHYIO CHITY Fmax JICHCTBYIOIIYIO HA TOUKY:;
3) mosnyo Hepruto E kosaeOmomniencst TOUKu.

Tunoseie BONPOCHI K TECTHPOBAHUIO 110 TeMe S:
1. Ilpu cBoOONHBIX KOJ€OaHUSAX LIAp HA HUTHU MPOXOIUT MYTh OT KPailHEro JIeBOTro MOJIOKEHUS
10 KpaiiHero npasoro 3a 0,1 c. Onpeaenure nepuos koaedaHuil mapa.
A. 0,1c
B. 0,2c¢
C. 03¢
D. 04c
2. CKOIBKO TOJHBIX KoOJeOaHWI coBepIIMT MarepuaibHas Touka 3a 10 ¢, ecnwm dacToTa
konebanuit 220 I'a?
A. 22
B. 88
C. 440
D. 2200
3. B kakux HampaBIeHHUSX COBEPIIAIOTCS KOJICOAHHUS B TIPOJOTh-HOM BOITHE?
A. Bo Bcex HampaBieHHIX
B. Bnonb HanpaBieHus pacnpoCTpaHEHUs! BOJTHBI
C. IleprieHAUKYISpPHO HATPABJICHUIO PACIPOCTPAHEHUS BOTHBI
D. U no HanpaBi€HUIO PACHPOCTPAHEHMs BOJIHBI, M MEPIEHAN-KYISIPHO PAcIpOCTPAHEHUIO
BOJIHBI
4. Yenomek ycnbImas 3ByK rpoma uepe3 10 ¢ mocne BenbImku MoaHUU. OnpenenuTe CKopocTh
3ByKa B BO3/yX€, €CJIM MOJIHUS yAapuia Ha pacCTOSHUM 3,3 KM OT HaOmonaress.
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0,33 m/c
33 m/c
330 m/c
33 km/c
KaKoM cpeJie 3ByKOBBIE BOJIHBI PACIIPOCTPAHSIOTCS ¢ MUHU-MaJIbHOMU CKOPOCTBHIO?
B tBepapix Tenax
B xunkoctax
B razax
Besne oquHakoBo

o
COm>»>woOOwP

TunoBoil BApUAHT KOHTPOJILHOI padoThI 0 TeMe 6:
Bapuanr 1

1. HaBuranmoHHBII CHYTHUK BpallaeTcs BOKPYT 3eMJIM MO OpOMTE, BBICOTA KOTOpPOMl paBHA
h=1.9-10%km. Ha kakoe Bpems At aTOMHBIE 4Yachl Ha ATOM CIyTHHKE OTCTaHYT H3-3a
JIOPEHIIEBCKOTO 3aMEJUICHHUSI TEMIIa XOJa IBMXKYIIUXCA YacOB OT AHAJIOTMYHBIX YacOB Ha
3emuie 3a OJJHU CYTKHU?

2. B 685 romy nmpomsonuio ouepenHoe cuiabHOE n3BepkeHue Besysus, a B 1604 roxy Kemep
Ha001a71 HAa HeOe CBEPXHOBYIO 3BE3/ly, PaCCTOSIHHE 0 KOTOpoi paBHO R =3262 cBeToBBIX
rona. Haiinure ckopocTte V cuUCTEMBI OTCUETa, B KOTOPOM 3TO WU3BEpKEHHE Be3yBus
npousonwio Ha 1000 et paHbllle MOMEHTA B3pbIBa CBEPXHOBOM 3BE3/IbI.

3. JIBe dYacTUIBI JIETAT HABCTPEUYy MAPYr JPYry CO CKOPOCTSMHU, KOTOPHIM COOTBETCTBYIOT
nopenineBckue ¢aktopsl 3y 1 =10 u 5 y 2 =10. Haiigute BennunHy JOpPEHIIEBCKOTO (haKkTopa
Y OHOM M3 YacCTHUILl B CUCTEME ITOKOSI JPYrou

4. ]IBe yacTHIIBI JIETETTH OJHA 3a JAPYroil Mo MpsSMOM ¢ OAMHAKOBOW CKOpocThio V = 0.6 - C B
1abopaTOPHOM CUCTEME OTCUETa U MONAIHM B HEMOIBIXKHYIO MHUIIIEHh C UHTEPBAJIOM BPEMEHU
At = 50nc. Halinute paccrosiHue 1' Mexay dacTUIIaMU B CUCTEME OTCYETa, B KOTOPOW OHU
MOKOMJIMCh CTOJIKHOBEHHSI C MHUIIICHBIO.

Tunosbie BONpPOChl K TECTHPOBAHMIO 110 TeMe 7:
1. Ha ckoiabKkO HM3MEHHTCS BHYTpEHHSs »Heprus remuss macco 200 r mpu yBelnWYeHUH
temneparypsl Ha 20°C?
A. 12,5 x/Ix
B. 11 x/x
C. 15k/x
D. 30 x/Ix
2. CpaBHHUTb BHYTPEHHHE PHEPIrUM HEOHA W TeNus NMPH OJMHAKOBBIX TeMIlepaTypax. Macchl
ra3oB OJJUHAKOBBI.
A. 51
B. 1.5
C. 1.2
D. 1.3
3. Ilpu ymeHnbiieHun oObemMa OJHOATOMHOTrO Ta3a B 3,6 pa3a €ro JaBlIeHHE yBETUYMIOCH Ha
20%. Bo ckonbKO pa3 U3MEHWJIACh BHYTPEHHSS SHEPT U ?
A. yBenuuunach B 5 pa3
B. ymenbpmmnocs B 3 pasza
C. ymeHpmMIIOCH B 4 paza
D. yBemmuwmiachk B 3 pa3za
4. Ha narpeBanue TekctonnToBoi mmactunbl Maccoit 200 r ot 30°C mo 90°C motpeboBanochk
3aTpatuTh 18 k/[x sHepruun. Kakosa yaenbHas TEIII0EMKOCTh TEKCTOIUTA?
A. 0,75 JIx/kr*K
B. 1 Jx/kr*K
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5.

C. 1,5 JIx/kr*K

D. 3 Ix/xr*K

Kakoe KoIM4ecTBO TEIUIOTHI MOIJIOMIACTCST TPU IUIABJICHHU JIbJla MAaccodl S5 Kr, eciu
HavanpHas Temmeparypa ipaa -10°C? (A = 3,3*105 1x/kr; ¢ = 2100/ x/xr*°C)

A. 2000 x/Ix

B. 1805 x/lx
C. 2500 x/Ix
D. 1000 x/x

Tunosblie TeMbI K YCTHOMY OIIPOCY IO Teme 8

CoNoOA~WNE

NNNNNRPRPRRERPRRRRERRE
WNNPFPOOWOO~NOODUITdRWNEO

OHTpoONus, TPETHM 3aKOH TEPMOJINHAMHUKHN

3aKOH BO3pacTaHMsI SHTPOIIUU, BTOPOM 3aKOH TEPMOJIUHAMUKHU

JIBe cuctemsbl B 11 Py3MOHHOM KOHTAKTE, XUMUYECKUI TTOTEHIUA.
CraTucTudeckas CyMMa, B3aMO/ICHCTBHE CUCTEMBI ¢ TepMocTaToM, (hakrop I'mbbca.
CBs13b 1aBJICHUS C SHTPOMUEH.

HeoOpaTumble nporeccsl.

[ukn Kapno, [llkana remnepatyp, mkana Keapuna.

IlepBblil 3aKOH TEPMOJAVHAMUKH.

®epmuonsl, GyHkIMs pacupenenenus Oepmu-/lupaka.

. bo3onsl, pyHkus pacupenenenus boze-DiiHiTeiiHa.

. DHEprus U SHTPONUS OJHOATOMHOI'O UJICAJIbHOTO Ta3a.

. MHOroaToOMHBIN HWJ€abHbINA a3, CTaTUCTUYECKass CyMMa MHOTOaTOMHOT'O UJICAJIBHOTO Ta3a.
. Pactipenenenne Makcgemna

. OOyKTyalluy YKClIa YaCTUI U SHEPTUU OJHOATOMHOTO UJICAJIBHOTO Ta3a.
. CBoOosiHas sHEprus.

. Tepmonunamuyeckuit noreHuan ['nodoea.

. bosp1IOM TepMOIMHAMUYECKUI TTOTEHLIMAL.

. DHTAJILIINSL.

. @a30BbIE PABHOBECHUSI.

. @a30BbIE IEPEXO0/IBI IEPBOTO U BTOPOTO POJA.

. PeanbHbIl Ta3. YpaBHenue Ban nep Baanbca.

. @ynknusa pacupenenenus [lnanka.

. ®OHOHBI B TBEPABIX TENAX.

TunoBbie BONPOCHI K TECTHPOBAHMIO 11O TeMe 9

1.

W3BecTHBI 1Ba BUIa MapooOpa3oBaHms

A. ucnapeHue U IIaBIeHUE

B. ucnapenue u kunenue

C. kureHue U KOHJICHCAIUS

D. cyGnumanus v BO3roHka

ITpu xakoil TeMIeparype MpoOUCXOJUT UcTIapeHue?

A. 1pu onpeneneHHOM TS KaKI0M KUAKOCTH

B. uem MeHblIIe IUIOTHOCTH XKHUAKOCTH, TEM IIpU Oosiee HU3KOH

C. npu HOJOKUTEITBHOMN

D. npwu moGoit

JluHamuueckoe paBHOBECHE MEXKY MapOM U YKHMJIKOCTBIO HACTYIAET

A. xorna macca napa Jenaercs paBHOH Macce KUIKOCTH

B. koraa umciao MoseKys, BBUICTAIOMUX U3 KUJKOCTH, CTAHOBUTCS] PaBHBIM UHCILY MOJIEKYIT
napa, BO3BpAILAIOIINXCs B HEE

C. Korja 4ucio MOJIEKyJI Tapa CTAaHOBUTCS CTOJIb OOJIBLIMM, YTO HCHIApEHHE IPEKpaIlaeTcs
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D. korma 4ucio MOJEKyJd, MOKWIAIOMIMX JKUIKOCTb, MEHbINE, YeM YHUCIO MOJIEKY,
BO3BPAILAIOIINUXCS B )KUJKOCTh

UYrto Ha3wIBaeTCs MOTUMOPHU3IMOM?

A. u3MeHeHHue 3IEKTPOHHOU CTPYKTYPhI aTOMa

B. u3MeHeHue THNA KPUCTAIITUYECKON PEIIeTKH

C. W3MEHEeHHe arperaTHOr0 COCTOSIHHS

D. nmepuoau4HOCTh aTOMOB B KPUCTAJNTMYECKON pelIeTKe

CriocoOHOCTh MaTepualia CyIIeCTBOBATh B PA3IMUHBIX KPUCTAIUTHUECKUX MOTU(PUKALIUIX —

AQHU30TPOIHS
U30TPOIHS
HOJIUMOPPHU3M
anresus

OOw2>x3
o

TunoBoii BapuaHT KOHTPOJILHOI pa6oTsl o Teme 10:

1.

Bapnanr 1
C xakod cujol B3aMMOJICHCTBYIOT MeXAy co0Oi 1Ba 3apsanma, cocrosimme u3 1 T
AJIEKTPOHHOI'O BEUIECTBA, Haxo sAmuecs Ha pacctostHuu 100 MutH. KM Apyr ot apyra?
JIBa mapuka ¢ maccamu m = 0,1 T KaXXIblif BUCAT Ha IBYX HUTAX AnuHOM | = 20 cM kaxxaas B
onHou Touke. [locne TOro kak mMIApUKH 3apsiAMIIA OJUHAKOBBIM 3apsiiOM, OHM Pa3OILIUCh
TaK, 4TO YroJl MEXAY HUTAMHM cTall paBeH o = 60°. OnpenenuTs 3aps/ MIapUuKOB.
JIBa OIMHAKOBBIX METAUNTMYECKUX IIIApUKa MOJBEIICHBl HAa OAMHAKOBBIX OYECHBb JJTMHHBIX
HUTAX B OnHOM Touke. lllapuku 3apsawnM OAMHAKOBBIM 3apsiiOM U OHU PA30LLIUCh Ha
paccrosiHue a = 5 em. OauH U3 mwapukoB paspaawin. KakuMm crano paccTosHue Mexay
HUMHU?
Kosb11o0 M3 TOHKOWM MPOBOJIOKH pa3pbhIBACTCS KOTJAAa HAa HEM Haxonurtces 3apan (. duamerp
KOJIbLIa U TMaMETP MPOBOJIOKU YBenu4mind BTpoe. [Ipu kakom 3HaueHHHU 3apsiia Ha KOJbIE
OHO pazopBercs’?
ToueuHbIil 3apsii  HAXOIUTCS HA PACCTOSHUU a OT OECKOHEYHOM! TMIOCKON METaTHYecKOi
noBepxHocTy. Hailtu cuiy, TEMCTBYIONIYIO Ha 3apsi/i CO CTOPOHBI MOBEPXHOCTH.
Ha paccrosstnun a = 10 cM OT MIIOCKOW BEPTUKAIBHOM MPOBOJSALIEH MOBEPXHOCTH HA HUTH
nnuHOM 1 = 12 cm BucuT ManeHnbkuit mapuk Maccoit m = 0,1 r. Korga mapuky coobmunu
ANEKTPUUECKUI 3apsjl, HUTh OTKJIOHWJIACh OT BepTHKainu Ha yroa o = 30°. Haiitu 3apsg
IapuKa.
Yerblpe mapuka paauycamu T, 2r, 3r U 4r 3apsbkeHbl O NoTeHuuanoB 4¢, 3¢, 29 U @
COOTBETCTBEHHO W HAXOJATCA Ha OOJBIIMX pPacCTOSHUAX Apyr oT npyra. Kakum Oymet
MOTEHIMAN LIAPUKOB, €CIU UX COEAMHUTH TOHKUMHU MTPOBOJIOUYKAMU?
HaiitTn eMKOCTh KOHJIEHCATOpa, COCTOSIIETO M3 JBYX IIAPOB PAIUyCOM I, HaXOMSIIUXCS B
JUAJIEKTPUKE ¢ TPOHUIIAEMOCTBIO € Ha pacCTOSIHUU R >>r npyr ot apyra.
Pemute mpemplaymiyro 3amady B MPEANONOKEHHH, YTO KOHJCHCATOP OT HWCTOYHHKA
HaIpsKEHUs1 HE OTKJIFOYEH.

TunoBbie BONpOCHI K onpocy mo teme 11

1.
2.
3.

o

3anummuTe 3aK0oH AMIiepa B BEKTOpHOH (opme.

[TomuuHsIeTCS T TpeTheMy 3akoHy HbI0TOHA B3aMMOJICHCTBUE SJIEMEHTOB TOKA?

B dWeM CXOACTBO W pasmuyme MEXIY JJICKTPOCTATHUYSCKUM B3aWMOJCHCTBHEM JBYX
TOYCUHBIX 3apPSI0B 1 MATHUTHBIM B3aUMOJCHCTBHEM JBYX 3JIEMEHTOB TOKa?

B snextpocratuke CBs3b MEXIY IMOJEM M €r0 UCTOYHHMKOM YCTAaHABIIMBACTCS C MOMOIIBIO
Teopembl ["aycca. Kak BbipaxaeTcst CBsI3b MarHUTHOTO TIOJISI C €70 UCTOYHUKOM?

VYKaXuTe Ha XapaKTePHBIC OTIMYHSI MAaTHUTHOTO TTOJISI OT JIEKTPUIECKOTO?

Kaxk BBOmuTCSA equHuIa cUIbl TOKa B cucteme CHU?
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o

[Ipu KaKOM yCIIOBUM BOKPYT AJIEKTPUUYECKOTO 3apsiia BO3HUKACT M CYIIECTBYET MarHUTHOE
roje?

Yrto Takoe MarHUTHBLII MOMEHT?

B ueM cocTOUT OTHOCUTENBHOCTD 3JEKTPUUYECKOTO U MArHUTHOTO MOJIEH?

TumnoBoe JoMalIHee 3aJaHNe IO TeEMe 12

1.

[Ipssmo#t mpoBox mnuuHoi 1=10 cm, mo koTtopomy Tteuer Tok [=20 A, HaxomuTcs B
OJIHOPOAHOM MarHuTHOM 1osie ¢ uHAaykouedl B=0,01 Tn. Haiitu yron o wmexny
HarnpaBJIeHUAMH BekTopa B u Toka, eciiu Ha mpoBo neictByeT cuina F=10 mH.

KBazpaTHasi mpoBojOYHasi paMKa pacloyiokKeHa B OJHON IUIOCKOCTH € JJUHHBIM IPSIMBIM
IIPOBOJIOM TaK, 4YTO JBE €€ CTOPOHBI HapajenbHbl nmpoBoay. [lo pamke um nmpoBoay TeKyT
onnHakoBble TOKM [=1 KA. Onpenenuts cuiny F, neficTByroNy0 Ha paMKy, €ciy Oivbkanas
K IIPOBOJIy CTOPOHA paMKH HaXOJHUTCS Ha PACCTOSHUU, PABHOM €€ JUINHE.

Burok nuamerpom d=20 cM MOXET BpalaTbCsl OKOJIO BEPTUKAIbHOW OCH, COBIAAAIOIIEN C
OJIHUM U3 JMaMETPOB BHUTKA. BUTOK yCTaHOBMJIM B IUIOCKOCTM MAarHMUTHOIO MEpUAMAHA U
nyctunu no Hemy Tok [=10 A. Haiitu Mexanuueckuii MOMeHT M, KOTOpBIH HYXHO
HOPUIOKHUTh K BUTKY, Y4TOOBI yZepkaTb €ro B Ha4yaJbHOM IOJIO)KEHUH. [ OpH30HTaIBbHYIO
cocTapisolyto BI' MarHuTHON MHAYKIMY T0J1s 3eMIIM IPUHATH paBHOM 20 MKTII.

TunoBoii BapuaHT KOHTPOJILHOI padoThl Mo Teme 13:

1.

2.

N3 cucrembl ypaBHeHHH MakcBeluia MOJY4YUTh YPAaBHEHHS HETPEPHIBHOCTH TOKOB U 3aKOH
COXpaHEHUsI 3apsja.
Jloka3aTh, 4YTO CyMMa TOKOB IPOBOJMMOCTH M TOKa CMEIICHUS, CLUEIUICHHBIX C KOHTYPOM,
I[GI\/JICTBI/ITGJ'II)HO HCIIPEpbIBHA H, CJIICA0BATCIBHO, TTOTHBIH TOK, CHCHJ’IGHHBII\/JI ¢ JII0OBIM
KOHTYpPOM, HE 3aBHCHUT OT BBIOOpA MOBEPXHOCTHU, HATAHYTOW Ha 3TOT KOHTYP.
[Inomanp mmacTuH KoHjaeHcaTtopa S = 60 cM? MepBOHAYANLHOE PACCTOSHHE MEXIY HUMH
do=0,43cM, 3apsn Ha Kaka0ii nuacTuHe KoHaeHcatopa q = 10 K. I[Tnacturbl KOHEHCAaTOpa
CTaJIM Pa3IBUTaTh CO CKOPOCThIO V = 3 MM/MUH. OnpeIeuTh TNIOTHOCTh TOKA CMEIICHUS B
KOHJieHcaTope uepe3 220 ¢ mocie Havana ABM)KEHUS IIACTHUH, €CIH:

A. 3apsAabl INIACTHH OCTAIOTCA TOCTOSAHHBIMU

B. pa3HOCTh MOTEHIMATIOB MEX/Y IUIACTUHAMU OCTAETCS TTOCTOSHHOM.

Tunosble TecTOBbIE BONPOCHI 10 TeMe 14:
1. Cornacuo Teopun MakcBeia 3J€KTPOMarHUTHBIE BOJIHBI U3J1y4atoTCs

A. TOJIBKO MpU paBHOMEPHOM JIBMKEHUH 3JIEKTPOHOB IO MPSIMOM
B. Tonpko mpu rapMOHHUYECKHUX KOJIeOaHUIX 3apsia

C. TOJBKO MpH PaBHOMEPHOM JIBHXKEHHUHM 3apsijia 0 OKPYKHOCTH
D. npu mo60oM HepaBHOMEPHOM JBHKEHHUHU 3apsaa

2. 3ap;1>1<eHHa51 qacTula U3J1ydacT SJICKTPOMArHUTHBIC BOJIHBI

A. TOJIbKO TPH JIBUKEHUHU C YCKOPEHHUEM

B. TONbKO NpH ABMIKEHHUH C TIOCTOSTHHON CKOPOCTHIO

C. TOJIBKO B COCTOSHUH IIOKOS

D. kak B COCTOSIHUH ITOKOSI, TaK U MPU JABMKEHUH C TIOCTOSSHHON CKOPOCTHIO

3. 3apspKkeHHast YacTuIa He U3JTy9aeT SJIeKTPOMAarHUTHBIC BOJTHBI IPU

A. paBHOMEpPHOM IPSIMOJIMHEHHOM JABHKEHUU
B. paBHOMEpHOM JABMXCHHUH IO OKPYKHOCTH
C. xonebarenbHOM JABHIKECHUN

D. mo0oM ABMXKEHUU C YCKOPEHUEM

4. Kakoe H3 NpUBEIEHHBIX HMWKE IPUPOJIHBIX SBJICHUM HE MOXKET CIY)KMTb INPUMEPOM
U3JIy4€HUS SJIEKTPOMATrHUTHBIX BOJIH?

A. Momuus
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B. TlonspHoe cusame
C. Uznydenue 3Be31
D. I'pom
5. B mepBBIX 3KCHEpPUMEHTaX MO HU3YYCHHUIO PACIPOCTPAHCHHS SJIEKTPOMArHUTHBIX BOJIH B
BO3JIyXe ObUIM M3MEpEeHBI JyIMHA BOJIHBI A = 50 cM m yactota m3nydeHus v = 500 MI'n. Ha
OCHO-BE€ 3THUX HETOUYHBIX 3HAYEHHUI CKOPOCTh CBETA IPUMEPHO paBHA
100 000 xm/c
200 000 xm/c
250 000 xm/c
300 000 xm/c

COw>

Tunosble TecTOBbIE BONPOCHI 10 TeMe 15:
1. Yem oOBsicHsIETCS quctiepcus Oeroro ceera?

A. lIBet cBera ompenensieTcsi AIUHON BOJHBI. B mporiecce mpenomiieHus JIMHA CBETOBOM
BOJIHBI U3MEHSIETCS, IIOATOMY MIPOUCXOIUT MPEBpAIIEHHE OEIOr0 CBeTa B PA3HOIBETHBIN
CHIEKTp.

B. benbiii cBeT ecTh CMeCh CBeTa pa3HBIX YACTOT, LBET OMNpeIesieTcss YacTOTO,
KO3 PHUIMEHT TPEIOMIICHHSI CBETa 3aBUCUT OT 4acTOThl. [l03TOMYy CBET pazHOro mpera
UJET [0 PAa3HBIM HAMPABICHUSM.

C. Ilpusma mormnomaer Oenblii CBET OAHOM JJIMHBI BOJIHBL, @ M3Iy4aeT CBET C pPa3HBIMU
JUTMHAMU BOJIH.

2. Kakoe u3 HaOr01aeMbIX SIBJICHH 00BsCHsICTCS HHTepdepeHIre cBeTa’?

A. WznyuyeHue cBeTa JaMIioi HaKaIHMBaHHUSL.

B. PanmyxxHas okpacka KOMIaKT-IHUCKOB.

C. PanyxHas okpacka MBUIbHBIX ITy3bIpei.

3. Kakoe 13 nmpuBeIeHHBIX HIKE BBIPAKEHHH OTIPeNIeNsIeT MOHATHE HHTephepeHI?

A. HanoxxeHne KOrepeHTHBIX BOJH.

B. PasnoxeHue cBera B CIIEKTp MPH MPETOMIICHUH.

C. Orubanue BOJHOW NPENsATCTBHUS.

4. Kakoe ycioBue sBIsIETCSI HEOOXOAUMBIM JUIsl HAOIIOAEHHS YCTOMUMBOIN UHTEP(EPEHIIMOHHOM
KapTHUHBI?

A. OpuHaxkoBbI€ aMIUIUTY bl U YaCTOTA KOJICOaHUH.

B. OpaunakoBas yacToTa M MOCTOSIHHASI Pa3HOCThH (Pa3 KOIeOaHHH.

C. OpuHakoBBIC aMITUTY/A U TIEPUO/] KOJIECOAHHIA.

5. Kakoe u3 HaOmnronaeMbIX sSIBIEHUH 00bsSICHSIETCS AUQpaKiei ceera?

1. W3mydeHue cBeTa JIaMIION HaKaJTMBAHHSI

2. PanyxHas okpacka KOMITaKT-IHCKA.

3. Tlomyuenne nzodpakeHUs] HA KWHOIKPAHE.

4.3. OueHo4HbIe CPeACTBA AJIs1 IPOMEKYTOYHOM aTTeCTaluu

4.3.1. TlepeyeHb KOMNETEHIUI ¢ YKa3aHHEM 3TANOB UX (JOPMHPOBAHUS B Mpolecce
0CBOEHUSI 00pPa30BaTeIbHON MIPOrPaMMBbI

Kon HaumenoBanue Kog srana HaumenoBanue stama
KOMIICTCHIINHU KOMIICTCHIINU OCBOCHUSA (bOpMI/IpOBaHI/Iﬂ
KOMIICTCHIINHU KOMIICTCHIINHU
OIIK-7 CnocoOGHOCTh MIPUMEHSATH OIIK-7.1 CnocoOHOCT,  TIPUMEHSTH
3HaHUsA MaTrCMaTHKU, (I)I/I3I/IKI/I 3HAHUA Mar€MaTHuKu,
U €CTECTBO3HAHUS, XUMHUH W (GU3MKH M eCTECTBO3HAHUS,
MaTCpuajoOBCACHNA, TCOpHUU XUMHHU nu
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YIIPABJICHUS 51 MarepUualioBEICHUs, TEOPUU
UH(OPMAIIMOHHbIC yIpaBICHUS u
TEXHOJIOTUH B nH(OPMAITMOHHBIE
VHHOBAIIMOHHOM TEXHOJIOTUH B
JeSITeIbHOCTH po¢eCCHOHAIBHOM
JeSATEIbHOCTH

4.3.2. Iloka3areju M KPUTEPUH OLEHUBAHMS KOMIIETEHIUI HA Pa3jIMYHbIX dTaNax
ux (opMupoBaHus

JTan ocBOeHHus IHoka3zare/b OLleHUBAHUS Kpurepuii ouenuBanus
KOMIeTeHIMH

OIIK-7.1 BBISIBIIICT €CTECTBEHHOHAYYHYIO | HA YPOBHE 3HAHMH:

CYLIHOCTb MPOOIEM, BOHUKAIOIIUX B | MECTa KOHIEHIIMH COBPEMEHHOTO
xoze poeCCHOHAILHON | €CTECTBO3HAHUS B cUCTEME
JIeATEIbHOCTH; HAy4YHOTO IO3HAHUS;

BJaJeeT 3HaHUAMU O HauOoJiee | BKJIaJja OTEYECTBEHHBIX YUYEHBIX B
BAKHBIX OTKPBITUSX W JOCTUKEHHUSX | pa3BUTHE byHIaMEeHTaNbHBIX
B obnactu €CTECTBO3HAHUS, | ECTECTBEHHBIX HAYyK;
MOBJIMUSABILINX Ha HBOJIIOLIMIO [ 00  OCHOBHBIX  JOCTHKCHHUSX,
MPEACTABICHU O TpHUpoAe, Ha |mpodiieMax U TEPCIEKTUBAX
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA; pa3BUTHSA COBPEMEHHOIO
3HaeT ¢busnveckue OCHOBBI | €CTECTBO3HAHUSI KaK (yHIaMeHTa
MEXaHUKM W  OCHOBBl  TEOpPHUH | HAYKOEMKHX TEXHOJIOTHUH;
OTHOCHUTEJIBHOCTH; B HAy4YHOW JINTEpaType CBEICHUHU,
3HAeT OCHOBHBIE (PU3NYECKHE 3aKOHBI | PACHIMPSIONIUX TPEACTABIECHUS O
Y TPaHUIIbl UX IPUMEHUMOCTH; 3apOXKICHUU u pa3BUTUU
pemaer ¢buznyeckue 3a7a4M | pU3MUECKUX UeH U Teopuil;
Pa3IMYHOTO YPOBHS CI0XXHOCTH MOHATUIHOTO anmapara
KJIACCUYECKOM U COBPEMEHHOU
¢bu3uky;

OCHOBHBIX TIOHATHH MEXaHUKHU
(cwma, MOMEHT CHJIBI, CKOPOCTb,
YCKOpEHUe);

OCHOBHBIX 3aKOHOB MEXaHUKH;
€IMHUIl M3MEpeHUs (PU3NYECKUX
BEJIMYMH;

OCHOBHBIX HaOJII01aeMBIX
NPUPOAHBIX U TEXHOTEHHBIX
SABICHUSIX U 39((HEKTOB;

Ha3HaYeHU I u TIPUHITATIOB
JIeMCTBUSL OCHOBHBIX (PU3UYECKUX
MpUOOPOB, OCHOBHBIX (PU3NYECKUX
BEJINYUH;

00X 3aKOHOB [IBIDKEHUS U
paBHOBECHSI MaTEpUAIbHBIX TEN U

BO3HHKAIOIIHAX pu 3TOM
B3aUMOJCUCTBUN MEXKIY TEIaMU;
OCHOBHBIX MaTEMaTHYECKUX
Mozenen

OCHOB TEOPETUYECKON MEXaHUKU U
18




o0acTeil UX MPUMEHEHMUS;
3aKkOHOB  MexaHuku  [ammies-
Heiotona,  muddepeHnranbHbIx

YpaBHEHUU JBAKEHUS
MaTepUaIbHON TOYKH B
MHEpLUATbHOU cucreme u
JTAHAMUKHA OTHOCHUTEJIBHOIO
JBUYKEHUS

HA YPOBHE YMEHMIA:
BBIABIIAITH ~ €CTECTBEHHOHAYUYHYIO

CYIIHOCTh rpo0iem,
BO3HUKAIOIIUX B xoze
npodeccnoHaIbHON
NEeSTeNIbHOCTH, MPUBJIEKATh AJI UX
peleHus COOTBETCTBYIOIINN
¢buzuko- MaTeMaTH4eCKui
anmnapar;

OPUMEHATh 3aKOHbl (DU3MKM IS
00bsCHEHHs (PU3NIECCKHUX SBICHHUN
B IIPUPOJIE U TEXHUKE;

periarb KaueCTBCHHBIC "
KOJIMYECTBEHHBIE ¢busnyeckue
3a/laud 10 OCHOBHBIM pa3zjesiaM
Kypca, UCIIOJIBb3YA METO/IBI
MaTeMaTH4YECKOro aHalIn3a;
POBOAUTH U3MEpEeHUs
(hbU3MYECKUX BETUYNH, OOBSICHEHUE
U 00paboTKy pE3yNbTaToB
9KCIEPUMEHTA;

(dbopmynarpoBath puU3NYECKHE
3aKOHBI ¥ TPAHUIIBI UX
IPUMEHUMOCTH;

pemars  (u3MUYecKUe  3a7a4d
Pa3IMYHOTO YPOBHS CIIOKHOCTH,
T€MaTHKa KOTOPBIX COOTBETCTBYET
COJIEP/KAHUIO U3Y4YEHHOTO
yueOHOro MaTepuana;

NPUMEHATh 3HAHUE (PU3UUECKUX
TEOpUH N7 aHamu3a (PU3NYECKUX
CUTYaLNil;

MPUMEHSTh OCHOBHBIC  3aKOHBI,
dopMynbl M ypaBHEHHMsS IpU
pelIeHNH MTPaKTHYECKUX 3a7a4
JlaBaThb  CIIOBECHOE  OIMCAaHHE
(bu3MYECKUX SKCIIEPUMEHTOB

OLICHUBATh CTETICHb
JIOCTOBEPHOCTH pe3yIbTaToB,
MOJIYYCHHBIX C IIOMOIIIBIO
AKCTIEPUMEHTATBHBIX "
TEOPETUYCCKHIX METOJ/IOB
WCCIICIOBAHHS
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MPUMEHSATh METOIbl UCCIICAOBAHHMS
KMHEMaTUKNd TOYKH M aOCOIIOTHO
TBEPJOTO TENA;

IPUMEHATh  OOImHEe  TEOopEeMBbI
JMHAMUKA MaTepHaJIbHON TOYKH H
MEXaHUYECKOH CHCTEMBI

HA YPOBHE HABBIKOB:

BJIQJICHUSI METOAaMH IIPOBEICHHUS
(bu3NYEeCKIX N3MEPEHHIA;
COCTaBIICHHUS ypaBHEHU
paBHOBECHS u JIBYDKEHUS
MaTepHaJIbHBIX TEJ, MPUMEHEHHS
AQHATUTHYECKUX W YHCICHHBIX
METOZIOB JUIS UX PEIICHHS

4.3.3 TunoBble KOHTPOJbHbIE 3aJaHUSA WJIM HWHbIE MaTepuajbl (THIOBbIE
OLIEHOYHbIE MaTepHuaJsibl), HeOOX0AUMbIe /1Jisl OlleHKH 3HAHUI, YMEeHUIl, HABBIKOB U (NJIM)
ONbITA [eATeJbHOCTH, XAPAKTEPU3YOIIUX IJTanbl (OPMHUPOBAHUS KOMIETEHUHH B
npouecce 0OCBOeHHS 00pPa30BaTEJIbHOI IPOrpaMMBbl

TunoBblie BapUaHTbI Omj1eTOB

buner 1
1. CBsa3p Hayku U TEXHUKH B COBPEMEHHOM Mupe. OnpeneneHue HaydyHO-TEXHUYECKOU
PEBOJIIOLINH.

2. VYpaBHEHHE MOMEHTOB ISl MEXaHMUECKOW CHCTEMBI. 3aKOH COXPaHEHHS MOMEHTa MMITYIbCa
MEXaHUYECKON CUCTEMBI U €T0 CBA3b C H30TPOIHOCTHIO MPOCTPAHCTBA.

buner 2

1. Bo3zelicTBue HayYHO-TEXHUYECKOM PEBOIOIMM HA MUPOBO33peHHe moael. OTpHuuarenbHble
MIOCJIE/ICTBHSI HAYYHO-TEXHUUYECKON PEBOJIFOLUN.

2. Pabora u kuHeTHueckas sHeprus. KoHcepBaTHBHbIE CHIIBI.

buner 3

1. DnexkrpomMarHuTHasE BOJHA, YCJIOBHE W MEXaHU3M €€ BO3HMKHOBeHHs. CKOpPOCTh U JJIMHA
JIEKTPOMarHUTHOW BOJIHBI B BaKyyM€ M B pa3iM4YHbIX cpenax. llokasarens npernomieHus
cpenpl. Illkanma SIEKTPOMarHUTHBIX BOJIH. XapaKTEPUCTHKA 3JIEKTPOMATHUTHBIX BOJH
pa3IMYHbIX UHTEPBAJIOB JIJIMH BOJIH

2. KsagparHast mpoBOJIOUHAsI paMKa pacloyioKeHa B OJHOM IUIOCKOCTH C JJIMHHBIM IPSIMBIM
IIPOBOJIOM TAaK, YTO JIBE €€ CTOPOHBI MapajuieabHbl NpoBoAy. 1o paMke u mpoBoxy TEKYT
onuHakoBble TOKU I=1 KA. Onpenenuts cuny F, neficTByromyto Ha pamMKy, eciiy Oimxanias
K POBOJAY CTOPOHA PAMKH HAaXOJUTCS HA PACCTOSIHUN, PABHOM €€ JITTMHE

buner 4

1. Vnopyrue (MexaHudeckue) BOJHBL. MexaHU3M U YCJIOBHS BO3HHUKHOBEHHUS YNPYTHUX BOJIH.
[Tonepeunble W NPONOJIBHBIE YNPYTME BOJHBI, YCIOBHUA WX BO3HUKHOBEHHS. DOpMyIibl
CKOPOCTH YIPYTHX BOJIH B Pa3IMYHBIX

2. Burox nuamerpom d=20 cM MOKET BpaIllaThCs OKOJIO BEPTUKAIBHOM OCH, COBMAJaroIei C
OJIHMM U3 JMAMETPOB BHUTKA. BUTOK yCTaHOBWJIM B IJIOCKOCTM MAarHUTHOTO MEpHIHaHa U
nyctunu 1o Hemy Tok [=10 A. Haiitu Mexanuueckuii MOMEHT M, KOTOpBIH HYXHO
IOPUJIOKUTE K BHUTKY, 4TOOBI YZEp:KaTb €ro B HAa4YaJbHOM IIOJIOKEHUH. [ OpH30HTaNbHYIO
cocTaBisAoNyl0 BI' MarHuTHON MHAYKIIMY TOJIs 3€MJIM IPUHATH paBHOM 20 MKTI.

Ikana oneHNBaHUA
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Ounenka

TpeGoBanus K 3HAHUAM

«3a4YTCHO»

OneHka «3a4TeHO0» BBICTABIIACTCS, €CIIH CTYNEHT JEMOHCTPUPYET:
3HAHHUe:

MecTa KOHLENIMH COBPEMEHHOIO €CTECTBO3HAHUSA B CHCTEME
HAay4yHOT'O ITI03HaHUS;

BKJIa/la OT€YECTBEHHBIX YYEHBIX B pa3BUTHE (PyHIaMEHTAJIbHBIX
€CTECTBCHHBIX HayK;

00 OCHOBHBIX JOCTIJKEHMSX, IpoOJeMax M NepCHeKTHBaX
pasBUTHS COBPEMEHHOTO €CTECTBO3HAHMS Kak (yHIaMeHTa
HAyKOEMKHMX TE€XHOJIOTUI;

B HAy4HOU JINTEPaType CBEICHUN, PACIIUPSIOINX [IPEACTABICHU
0 3apOXKJICHUM U Pa3BUTUU (PU3NUECKUX UJEH U TeOpui;
MOHATUITHOTO anmapara KJIacCH4eCKOW U COBPEeMEHHOU (PU3UKH;
OCHOBHBIX TOHATHI MEXaHUKM (CWJIa, MOMEHT CHJIbl, CKOPOCTb,
YCKOpEHUE);

OCHOBHBIX 3aKOHOB MEXaHMKH;

€IMHULl U3MEPEHUSI (PU3NUECKUX BEIUUNH;

OCHOBHBIX HaOJII0JJa€MbIX MPHUPOJHBIX M TEXHOI'€HHBIX SBJICHUAX
u 3¢ dexros;

Ha3HAUYEHUN M NPUHLUIOB JAEHCTBUS OCHOBHBIX (DU3UUECKUX
nprOOPOB, OCHOBHBIX (PM3UYECKUX BEIHUYHH;

OOIIMX 3aKOHOB JIBUXKEHUS U PAaBHOBECUS MaTEpUaIbHBIX Tell U
BO3HMKAIOIIKX IIPU 3TOM B3aUMOJIECUCTBUI MEXAY TEIaMHU;
OCHOBHBIX MaTEMaTHYECKUX MOJENIEH

OCHOB TEOPETHUYECKON MEXaHUKH U 00JacTel X NPUMEHEHMUS,;
3aKkOHOB MexaHuku [amunes-HpioToHa, nuddepeHuanibHbIx
YPAaBHEHUN [IBHJKEHHs MAaTrepuajibHOM TOYKM B HHEPLUAIBHOUN
CUCTEME U JUHAMHMKU OTHOCUTEIBLHOTO JBUKCHMUS

yMeHHue:

BBISBIISITD €CTECTBEHHOHAYUYHYIO CYILIHOCTb npoOiem,
BO3HUKAIOIIMX B XOA€ MNPOPECCHOHATIBbHOU JI€ATEIbHOCTH,
OpUBJIEKAaTh Ui MX pEIIeHUs COOTBETCTBYIOUIMHA (U3UKO-
MaTeMaTH4eCKUH arapar;

OPUMEHATh 3aKOHBl (U3MKM JIs1  OOBACHEHMA (PU3HUECKUX
ABJICHUH B IPUPOJAE U TEXHUKE;

peliaTh KaueCTBEHHbIE U KOJIMYECTBEHHbIE (PU3NUECKHE 3a1a41 110
OCHOBHBIM pPaszellaM Kypca, UCIIONb3ys METOAbI MATEMAaTHYECKOTO
aHaJIN3a;

IPOBOAUTH W3MEpPEHUs (PU3MUECKUX BEJIHYUH, OOBSICHEHUE H
00paboTKy pe3yabTaToB IKCIIEPUMEHTA;

dbopMynupoBaTh GU3NUECKUE 3aKOHBI U T'PAHUIIBI UX
MIPUMEHUMOCTH;

pemath (QU3MUECKUE 3a7aydl PA3IUYHOTO YPOBHS CIIOKHOCTH,
TEMAaTHKa KOTOPBIX COOTBETCTBYET COJAEPKAHUID H3YYEHHOTO
y4eOHOT0 MaTepuana;

MPUMEHSITh 3HaHHE (PU3NUECKUX TEOpUH IS aHAIM3a (PU3UIECKIX
CUTYaLHi1;

IPUMEHATh OCHOBHBIE 3aKOHBI, ()OPMYJIBI M YpaBHEHHs IpH
pELIEHNHN IPAKTUYECKUX 3a/1a4

JlaBaTh CIOBECHOE OMMCAaHUE (PU3MUECKUX IKCIIEPUMEHTOB
OLICHUBATh CTEIEHb JOCTOBEPHOCTU PE3YJIBTATOB, MOJYYCHHBIX C
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IIOMOIIBIO JKCIEPUMEHTAIBHBIX U TEOPETHYECKUX METOLOB
UCCIIEI0BaHUs

IIPUMEHATH METOABl MCCIICIOBAaHUS KUHEMAaTUKH TOYKH U
a0COJIIOTHO TBEPOTO TEJIa;

OPUMEHATHh OOIIME TEOPEMbl AWHAMHKH MaTepUAIbHOM TOYKH H
MEXaHUYECKON CUCTEMBbI

HABBIKH:

BJIaJICHUSI METO/IaMU NPOBEACHUS PU3NUYECKUX U3MEPEHUI;
COCTaBJICHUsl YPaBHEHUN PaBHOBECUS U JIBHXKCHMS MaTEPHUAIIBHBIX
T€Jl, IPUMEHEHHUS aHATUTUYECKUX U YUCIICHHBIX METOLOB I HUX
peuieHus

«HE 3a4TEHO» OuLeHKa «HE 3a4T€HO» BBICTABIISIETCS CTYACHTY, KOTOpBIA HE
3HAET 3HAYUTENIbHOM YacTH MpOrpaMMHOI0 MaTepuaa, JOMyCcKaeT
CyIIECTBEHHbIE  OMIMOKH,  HEYBEPEHHO, c 00IbIIUMU
3aTPyJHEHUSMU BBINOJIHAET IIpaKkTHueckue padotsl. Kak npasuio,
OIICHKA «HE€ 3a4YT€HO» CTABUTCS CTYAEHTaM, KOTOpPbIE HE MOTYT
IPOJODKUTh OOyueHue 0e3 JONOJIHUTENbHBIX 3aHATUH IO
COOTBETCTBYIOIIECH NUCLMILIUHE.

4.4 MeTtoauuecKkue MaTepuabl, onpeaesiiouie Mpoueaypbl OleHUBAHUSA 3HAHMI,
YMeHHi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPaKTePU3YIOIMX ITANbI
(opMupoBanusi KoMIeTeHIH I

CTyZneHT [OJDKEH BBIIIOJIHUTH BCE 3aJaHus M MEPOIpPHUATHS, IPEILyCMOTPEHHBIE
IpOrpaMMOi TUCHUIUIMHBI (10 GopmaM TeKyllero KoHTpois). B cioyuae Hamumuust ydyeOHOIM
33JJ0OJDKEHHOCTH  CTYJIEHT OTpabaTblBaeT NPOMYIIEHHbIE 3aHATHUS B COOTBETCTBUHM C
TpeboBaHusAMU. OlIeHKa CTY/I€HTa HOCUT KOMIUIEKCHBIN XapaKkTep U ONpeAesseTcs:

- OTBETOM Ha 3a4€eTE;
- y4eOHBIMU JOCTUKEHUSIMU B CEMECTPOBBII MEPUO/I.

3ader mpoBOaUTCA B (hopMe MHCHMEHHOTO OTBETa HAa BOMPOCHI OWJIETa U PEIICHUS
3a/1a4H.

[Ipouenypa npoBeneHus 3aueta.

OOyuaromuiics sl CAa4YM 3a4eTa MPeAbsBIseT YK3aMEHATOPy CBOIO 3aYETHYIO KHUXKKY,
MOJIy4aeT YHUCThle MapKHPOBAHHBIE JIMCTHI OyMaru [jsi TOJATOTOBKM K OTBETYy. Bpews
MOJTOTOBKU K OTBETY: 60 MUHYT.

ITo ncredennn 60 MHHYT KaXIblii OOYYarOIIUICS CIAaeT IK3aMEHATOPY CBOM OTBETHI B
IIMCbMEHHOM BH/IE.

[Tocne mpoBepku mpenopaBaTesieM NMPaBUIBHOCTH OTBETOB, MO KaXXJ0¥M dacTu Oumiera
CTYIACHTY MOTYT OBITh 33/1aHbI JONIOJHUTEIbHBIE YTOUHSIOIINE BONPOCH. B ciiyuae ecnu cTyaeHT
OpyU OTBET€ JIOMYCTHJI HECYIIECTBEHHbIE HETOYHOCTH, €My MOryT OBbITb  3aJaHbl
JIOTIOJIHUTENBHBIE BOIIPOCHI HA CXOIHYIO TEMY.

Pesynprar mo cpaue 3adera OOBSABISETCS CTYAEHTAM IIOCIE TPOBEPKH OTBETa
9K3aMEHATOPOM, BHOCUTCS B aTTECTALIMOHHYIO BEJOMOCTb U B 3aUE€THYIO KHUXKKY.

OneHka «He 3a4TeHO» MPOCTABISAETCS TOIBKO B BEOMOCTH.

Onpoc
B xozxe Tekymiei aTTecTanuy MpoBepseTCs 3HAHUE 00YYaIOUIMMUCA OCHOBHBIX TOHSATHHA
110 TeM€, HEOOXOIUMBIX Ul AAJTbHEUIIET0 OCBOSHUS TUCIIUILIMHBI.
Pabora Oynet oreHeHa MOJI0KUTEIBHO, €CJIN CTYIEHTOM:
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IPOJEMOHCTPUPOBAHO OTJIMYHOE 3HAHHWE U3YYEHHOIO MaTepuala U  BIAJACHUE
KaTeropHaJIbHbIM alIapaToM;

JlaH TPaBWIBHBIM OTBET HA BONPOC C HCHOJIB30BAHHUEM IMPO(HECCHOHATBLHOU JIEKCUKU U
TEPMUHOJIOTHH.

TecTupoBanue
Kaxxp1i1 BapuaHT TECTa COCTOUT U3 5 BOIIPOCOB.
OOyuaroniemycst HeoOXOAMMO BHHMMATENIbHO IIPOYMTaTh BONpPOC U BbIOpaTh |

IIPaBUJIbHBIN OTBET.

Pa6ora 6y,Z[eT OLCHCHA ITOJIOKHUTECJIIBHO, €CJIM CTYACHTOM AaHbl BEPHBIC OTBETHI HA 70% n

0oJiee BOIIPOCOB.

Kax b1t mpaBuIBHBIN OTBET OIlEHUBAeTCs B 1 Oaiw.

Pacnipenenenue o1eHOK MPOUCXOIUT CIEAYIOIIUM 00pa3oM:

- 5 mpaBUJIBLHBIX OTBETOB IPUPABHUBACTCS K OLICHKE OTIUYHO;

- 4 mpaBUJILHBIX OTBETOB MPUPABHUBAETCA K OLIEHKE XOPOIIIO;

- 3 IpaBUIBHBIX OTBETOB MPUPABHUBACTCS K OLIEHKE y/IOBIETBOPUTEIHHO;

- pe3yabTaThl OT | 110 2 IpaBUIIbHBIX OTBETOB OIICHUBAIOTCS HEYIOBJIECTBOPHUTEIIBLHO.

Jloknan
BriOpannas ¢popma KOHTpOJIsE cocoOCTBYET (POPMHUPOBAHUIO HABBIKA CHCTEMAaTHYHOTO

YCTHOI'O M3JI0KEHUS CAMOCTOSITEIbHO U3YUYEHHOTO U CTPYKTYPUPOBAHHOIO MaTepuaa.

[IIxama orteHnBanus

Orenka TpeOGoBanus K pe3ynbTaTam

«3a4TEHO» OneHka «3a4TeH0» BBICTABIISETCS, €CIIU CTYACHTOM:

® IIOArOTOBJIEH JOKJaJd, KOTOPBIM CONEPKUT IOJIHYI, MOHITHYIO
MH(}OpPMAIUIO 0 3a/1aHHON TeMe

® IIPOJEMOHCTPUPOBAHO CBOOOAHOE BIIAJICHUE COACPKAHUEM, SICHO
Y TPAaMOTHO M3JIOKEH MarepHall

® cjeJaHbl IPeyCMOTPEHHbIE TEMOM BBIBOJbI U 0000IIECHHS

e CBOOOJHO M KOPPEKTHO JIaHbl OTBETHI HAa BOMPOCHI U 3aMEUaHUs
ayaIUTOPHUH

«HE 3a4YTCHO» OHGHKa «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN CTYJACHTOM:

® TIOATOTOBJIEH JIOKJIJ, KOTOPBIM COJEPKUT HEMOJHYIO WU
HEaKTyaJIbHYI0 WH()OPMAITHIO TI0 3aJaHHON TeMe

® HE TMPOJEMOHCTPUPOBAHO CBOOOIHOE BJAJCHHUE COAEPKAHUEM,
SICHO U TPAMOTHO M3JI0KEH Marepual

® HEKOPPEKTHO JIaHbl OTBETHI HA BOIPOCHI U 3aMEUYaHUsl ayIuTOPUU

Konrpoabnas padora
KontponbHast pabora NMpoBOAWUTCS B ayJUTOPUU IOJA KOHTpojeM mpenojaBareins. Ha

BBITIOJITHEHHE OJTHOTO BapraHTa paboThl 00yJaroreMycst oTBOaUTCS 90 MUHYT.

Pabora 6y,[[eT OIICHCHA IMOJIOKUTECIIBbHO, €CJIU CTYACHTOM:
JaHbl BEPHBIC OTBCTBI HEC MCHEC YCM Ha 50% 3aJaHusd.
OTBCTHI IIOATBCPKAAOTCA pacd€TaMi U JAaCTCA OLCHKA IMOJIYUYCHHBIX PE3YIbTAaTOB.

5. Metoanueckue yKkazaHus JJisl 00y4arOUUXCsl M0 OCBOCHHU IO M CIIUTIIMHbI

[Iponiecc oOydenuss no auciuiuinae b1.b.16 «®Pu3mka u ecrecTBO3HAHWE» BKIIIOYACT
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CJIEIYIOIME OCHOBHBIE BUbI 3aHATHI:

1. nexuum;

2. TpPaKTUYECKUE 3aHATHS;

3. IaboparopHBIC 3aHSTHS;

4. camocrosTenpHas padora.

Ha nexkumsx CTYIeHTbl W3y4arOT OCHOBHBIC TEOPETUYECKHE KOHIENIUU (QHU3UKH U
€CTECTBO3HAHUS, 3HAKOMSTCS C Hanbosiee U3BECTHBIMU pabOTaMU YUEHBIX U CYIIECTBYIOIIUMU
NPaKTUYeCKUMHU pa3pabOoTKaMud B JAaHHOM OONAcTH, 3aKperuisisi MOJdydeHHbIE 3HAHHUA Ha
npakTHueckux 3aHATHsX. C 1enbio o0ecredyeHrs YCHemHOoro o0y4eHus CTYIeHTY He00X0IuMOo
TOTOBHUTHCS K KaXKJIOH JIEKIIMH, T.K. OHA SIBIISICTCS BaXKHEHIIEH (opMoil opraHu3auu yaeOHOTo
mpouecca, IMOCKOJIbKY 3HAKOMHUT C HOBBIM YYEOHBIM MAarepualioM, pa3bsiICHIET Yy4ueOHbIe
SIIEMEHTHI, TPYAHBIC Ul TMOHHUMAaHUS, CUCTEMAaTH3UpyeT y4eOHBId MaTepuall, OpUEHTHPYET B
yueOHOM Tpolecce.

IToAroTroBKy K JEKIMKM PEKOMEHAYETCS ITPOBOAUTH 110 CIEAYIOIIEMY IIJIaHy:

BHMMATEJIBHO MPOYUTANTE MaTepual NpeablayIIeH JIEKIUH;

y3HalTe TeMy MPEeACTOSIILEN JIEKIUH (IT0 TEMAaTUUECKOMY IJIaHy, 10 UH(POPMaLIUU JIEKTOPA);

03HAKOMBTECh C YU€OHBIM MAaTEpPUAJIOM M0 YUYEOHHUKY U y4EOHBIM MOCOOUSIM;

MOCTapaUTECh YSICHUTh MECTO M3y4aeMON TEMBI B CBOEH MPO(eCCHOHAIBHON MOATOTOBKE;

3aMMIIATE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BbI 33JJaJUTE JIEKTOPY Ha JIEKLHH.

[ToAroToBKY K MpakTHYECKOMY U J1aOOpaTOPHOMY 3aHATHIO PEKOMEHIYETCS MPOBOAUTH

0 CIIEAYIOLIEMY ILIaHY:

1. BHMMaTeNnbHO MNpoOYUTATE Marepuan JEKUUH, OTHOCSIIUXCA K JaHHOMY CEMHUHApCKOMY
3aHATHIO, 03HAKOMBTECH C YU€OHBIM MAaT€pPUAIOM 0 YUeOHUKY U YU€OHBIM ITOCOOUSIM;

2. BBHIHIINTE OCHOBHBIC TEPMUHBI,

3. OTBEThTE HA KOHTPOJIbHBIE BONPOCHI MO CEMHHAPCKUM 3aHATHUAM, TOTOBBTECH JaTh
pa3BEPHYTHIN OTBET HA KaXK/bIii U3 BOIPOCOB;

4. yscHUTe, Kakhe yueOHbIe 3JIEMEHThl OCTAIUCH JUIs BaC HESCHBIMU M IMOCTapaiTeCh MOIYyYUTh
Ha HUX OTBET 3apaHee (/10 CEMUHApCKOTO 3aHATHSA) BO BpeMs TEKYLIUX KOHCYIbTal[Uil
IIPETIO/IaBaTEeNs;

5. TOTOBHUTHCSI MOYKHO WHAMBHIYaJIbHO, NIapaMU HWJIM B COCTaB€ MaJjOW TPYIIIbI, MOCIEAHHE
ABISFOTCS 3G GEKTUBHBIMU (popMamMK pabOTHI.

[Ipy wu3yyeHUM JAUCUUIUIMHBI HpeaycMaTpuBaeTcs oOecredeHre TrapMOHUYHOU
B3aMMOCBSI3U MEXAY ayAUTOPHOWH M CaMOCTOSITENIbHOW pabOTON CTYHAEHTOB, /Ul YEro B paMKax
Kypca Impejjaraercsi HaOOp aKTHBHBIX M WHTEPAKTHUBHBIX METOAOB 3aHATUH B pa3BUTHE
CIOXKETOB, PACCMOTPEHHBIX B paMKax JIEKIIMH U IPAKTUYECKUX 3aHATHI.

agrwbdE

IHoaroroBka K NpoOMe:KyTOYHOM aTTecTalH:

Ha mepBom 3ansTuu mnpemnonaBarenh WHPOPMUPYET OOYyUAOMIMXCA O MPUMEHSIEMOU
CHUCTEME TEKYIIEeTO KOHTPOJISl yCIIeBaeMOCTH U (popMe MPOMEKYTOUHON aTTeCTAIIUU.

Bo Bpewmst mocnenyromumx ayTiTOPHBIX 3aHSITHI — JTOBOJUT JI0 CTYACHTOB HH(GOPMAIIHIO O
pe3yabpTarax TeKyLIEro KOHTPOJISl yCIIEBAEMOCTH.

K mpomexxyrounoit arrectamuy HEOOXOIMMO TOTOBHUTCS II€JICHAIIPABIECHHO, PETYISIPHO,
CUCTEeMAaTHYEeCKH W C TEPBBIX JHEW 0OyueHUs Mo JaHHOW aucuuruinHe. [OMBITKH OCBOUTH
JTUCIUTIIMHY B TIEPUOJ 3a4ETHO-PK3aMEHAIIMOHHOM CECCHMU, KaK TMPaBUJIO, TMOKA3bIBAIOT HE
VAOBIETBOPUTENbHBIE pe3ylbTarhl. B camoM Havane wu3ydeHUs Y4YeOHOW JUCIUTUIMHBI
MMO3HAKOMBTECH CO CIAEAYIOMIEH YIeOHO-METOINYECKON JOKYMEHTAIINEH:

® [IPOrpaMMOI AUCIUIUIUHBI;
MepeyHEM 3HAHUM U YMEHUH, KOTOPBIMHU CTYAEHT JOJKEH BIIA/IETh;
TEeMaTUYE€CKUMU TJIAHAMU JIEKIINI, CEMUHAPCKUX 3aHSATHIA;
KOHTPOJIbHBIMU MEPOIPUATUSIMU;
y4eOHUKOM, YYEOHBIMH TIOCOOMSMH IO JUCIUIUIMHE, a TaKXKe OJICEKTPOHHBIMU
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pecypcamu;
® C TUIIOBBIM BapHAHTOM 3aJlaHUs K IPOMEKYTOYHON aTTeCcTaluu.
[locne storo y Bac OOMKHO cPOPMHPOBATHCA YETKOE IMpeAcTaBiIeHHE 00 o0beme u

XapakTepe MOJy4aeMbIX 3HAHMM W yMEHMM 1o aucuuruinHe. CHCTeMaTHyecKOe BBIMOJIHEHUE
yueOHOM paboThl Ha JEKUUAX W MPAKTUYECKUX 3aHATHUAX I[I03BOJMUT YCIEHIHO OCBOUTH
JUCLUIUTMHY W CO3/IaTh XOPOLIYIO 0a3y JUId cAa4yu 3a4eTa.

CoNoOA~WNE

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.

JlJ1s1 IOATOTOBKM K 3a4eTy peKOMeH/1yeTcsl IpopadoTarh cjedyoue BONpochl:
Bo3zaelicTBue HayyHO-TEXHUYECKOM PEBOIIOLIMU Ha KU3Hb O0LECTBA.
3Hauenue Hayku B anoxy HTP.
XapakTepHble 4epThl Hayku. OTiMune HayKy OT JPYTMX OTpaciiedl KyJIbTYpBI.
Hayka u penurns.
Hayka u punocodus.
IIpoTrBOpEYMnss COBPEMEHHON HAYKH.
EcTtecTBeHHO-Hay4Has U T'yMaHUTapHas KyJlbTypa. ECTeCTBO3HaHME B CUCTEME HAYKH.
IIpuMeHeHre MaTeMaTHYEeCKUX METOJ0OB B €CTECTBO3HAHUM.
YpOoBHM  €CTECTBEHHO-Hay4yHOro  mno3HaHusA.  COOTHOIIEHHE  OMIMPHUYECKOIO U
TEOPETHYECKOr0 YPOBHEMN UCCIIEIOBAHMS.
Crienudrika METOI0JIOTHH €CTECTBEHHO-HAYYHOTO 1o3Hanus. Kiaccupukamus MeTo10B.
CraHOBJIEHHE HAyKU. DBOJIIOLNS HAYKH.
BHyTpeHHss T0THKaA U JMHAMMUKA Pa3BUTHS €CTECTBO3HAHUS.
EcTtecTBeHHO-Hay4Has KapTUHA MUPa
CTpyKTypHOE pacipeiejeHUe BEIEeCTBA B MUPE.
KpaTkas xapakTepucTHKa MUKpPOMUDA.
Kparkas xapakTepucTuka MakKpoMupa.
KpaTkas xapakTepycTHKa Merammpa.
Uerblpe BHJa B3aMMOJEWCTBUA M MX XapakTepucTuka. KoHuenuuum OIU3KOACHCTBUS U
JNaJIbHOJICHCTBHSL.
B3anmornpespamenue BuoB matepu. [IpuHInn cynepno3sunuu.
@yHIaMEHTAIBHBIE TOCTOSHHBIE MUPO3/1aHNs. AHTPOIHBINA KOCMOJIOTUYECKUM TPUHIIMII.
®u3nka Kak GyHJAMEHT €CTECTBO3HAHUS.
Makpomup: KOHLENIMH KJIaCCUYECKON (PU3UKH.
MexaHunka, ONTHKA, 3JIEKTPOINHAMMUKA.
MuKpomMHp: KOHLIENIIMY COBPEMEHHON (PU3HKHU.
DuU3NYECKUN BaKyyM.
Meramup: cOBpeMeHHbIEe acTpOo(PU3MUECKUE U KOCMOJIOTHYECKHE KOHIICTIIIH
Marepus, e€ Buapl, cioco0bl U (OPMBI CYIIECTBOBAHUS.
dusnueckuit 00beKT, PU3NUECKOE SIBICHUE, (PU3NIECKUI 3aKOH.
MeTtons! pu3nUECKUX UCCIEAOBAHMM.
Cucremsl orcueta. Kunemarnka MmarepuaibHON TOUKH.
Cwitbl. UHepumanbHas cuctema oTcyera.
JlnHaMuKa MarepuaabHON TOUKHU.
3akoHbl HproTOHA.
MomeHT cuiibl. MOMEHT UMITYJIbCa MaT€pUaIbHOM TOUKH U MEXAaHUYECKON CUCTEMBI.
VYpaBHEHHE MOMEHTOB NIl MEXAHUYECKOM CUCTEMBI. 3aKOH COXPAHEHUs MOMEHTAa MMITYJIbCa
MEXaHUYECKOU CUCTEMBI U €T0 CBA3b C U30TPOIHOCTBIO IPOCTPAHCTBA.
Pabota n xuneTnueckast sHeprus. KoncepBaTHBHbIE CHIIBI.
PabGora B mnoreHmmanmbHOM ToNe. lloTeHUManbHBIE SHEPIMM TATOTEHUS M YIPYTHX
nedopmariuii.
CBs13p MeX Ay NOTEHLIMAJIbHOW 3HEPIUel U CUJION. 3aKOH COXPAHEHHUS 3HEPIUU U €r0 CBSI3b C
OJHOPOJHOCTBIO BPEMEHH.
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39.
40.
41.
42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

["apmonmnveckue konebanus. BekropHas quarpamma.

PuU3NYECKUN MASITHUK.

DHeprus v UMIYIIbC TAPMOHHYECKOTo ociuuisaTopa. @azoBasi TpaeKTOPHSL.

CBobonuble 3aryxaromie konebanus. BeiHyx1eHHbIe KoneOanus. MexaHnuecKuil pe3oHaHc.
Buael MexaHnueCcKHUX BOJH.

DNEKTPUUECKOE B3aMMOJEHCTBUE 3apsKEHHBIX Tel. DJEKTpudyecKui 3apsi. 3akoH Kynona.
HanpspkeHHOCTh M MOTEHLMAN AJIEKTPUYECKOro moiis. HampspkeHHOCTh W MOTeHIUAall
AIIEKTPOCTATUYECKOTO TIOJII TOYEYHOTO 3apsia W CHUCTeMbl TOUCUHBIX 3apsanoB. Pabota
anekTpuyeckoro moinsd. PasHocte moreHnmanoB. CBA3b  pa3HOCTH TMOTEHIMAIOB C
HaMPSKEHHOCTHIO AMEKTPUUECKOTO TOJIA.

DNEKTPUUECKUI KOHACHCATOP. DNEKTPOEMKOCTh KOHAEHCATOpa. DJNEKTPOEMKOCTh TIOCKOTO
KOHJIEHCATOpa. DHEPrus AIEKTPUUECKOTO MOJISL.

Onextpuueckuil Tok. Cuna Toka. [lnoTHOCTs TOKa. DnekTpoaBrKyIas cuia. Hampspkenue.
DNEKTPUUECKOE COMPOTUBIICHUE IPOBOJHUKOB. DNEKTPUUYECKUN TOK B MeTajuIax. 3akoH OMa.
3akon Oma B nuddepennmanpaoit popme. Pabota snexrpudeckoro toka. 3akoH Jxoyns —
Jlenna.

MarnutHoe B3aumoneicTBue. MHAyKIMS M HampsKEHHOCTh MarHuTHoro mnouna. Cuia
Awmnepa. MHaykuusi MarHUTHOTO TOJisA d3JeMeHTa Toka (3akoH buo-Capapa -Jlarutaca),
IPsIMOTO TIPOBOJHUKA C TOKOM, coyieHOoHja. JlelicTBUE MAarHWTHOTO MOJIA Ha JABIKYIIUHCS
TOUCUHBIA dnekTpudeckuil 3apsa. Cuna Jlopenma. JIBrkeHHe 3apsuKCHHBIX YacTHI[ B
ANEKTPUYECKOM U MATHUTHOM TOJISIX.

Pabora MarHMUTHOTO TOJIS MPU ABUKCHUU MPOBOHUKA C TOKOM. MarHUTHBIN MOTOK (ITOTOK
WHAYKIIMA MAaTHUTHOTO 110J1s1). IHIYKTUBHOCTH KOHTYpa. HIYKTUBHOCTH COJICHOUIA.
DNeKTpOMarHuTHAsT WHAYKIUA. D.a.c. MHAYKIHH. CaMOUHIYKIUS. DHEPrusi MarHUTHOTO
OIS

KonebarenbHbIil KOHTYp. OJEKTpOMarHuTHble KojeOaHus. llepuon s1aeKTpOMarHUTHBIX
konebanuit (popmyna TomcoHa). OTKPBITHIN KoseOaTeIbHBIA KOHTYp (aHTEHHA).

OCHOBHBIE TIOJOXEHUSI TEOPUHU DJIEKTPOMArHUTHOTO Tmoysi MakcBemia. Bo3HukHOBeHHE
(oOpa3zoBaHUE) ANEKTPOMATHUTHON BOIHBI.

Mexannyeckue koneOanus. CMenieHre, aMIinTyna, Iepuosl, 4acToTra, Ga3a U HUKINYecKas
yacTtoTa KoneOaHuil. ['apMoHHMueckue koneGaHUs. YpaBHEHHE TapMOHMUYECKHUX KOJICOaHM.
CKOpPOCTh M YCKOPEHHUE JIBIKCHMSI TIPU TapPMOHMYECKUX KojieOaHUsx. CBs3b YCKOPEHHUS CO
CMEILICHUEM.

[IpencraBneHre rapMOHHUYECKUX KosieOaHMM B BUE Bpaliaromerocs Bekropa. CroxeHue
JIBYX TapMOHUYECKHUX KOJNEOAHWUN C ONMHAKOBBIMH YacTOTaMH, COBEPILIAIONIUXCS B OJHOM
HalpaBJICHUH. YCIIOBUS YCWJIECHHUS W MAaKCUMaJIbHOTO YCHJICHUS KoJieOaHWM. YCIOBHS
oclabieHus: 1 HanOOIBIIIEeTo OCIa0ieHus KoJIeOaHuH.

KBasuymnpyras cuna. Maremaruueckuii u ¢usmueckuii mastHuku. [{ukiamdeckas yactoTa
TapMOHHYECKOTO OCIUIIIATOpA. DHEPTHUs KoneOaHui.

Vhpyrue (MexaHuuecKkue) BOJHBIL. MeXaHW3M M YCJIOBHS BO3HUKHOBEHHS YIPYTHUX BOJIH.
[Tomepeunble ¥ TPOMOJIBHBIE YNPYTHE BOJHBI, YCIOBHS HMX BO3HHKHOBEHHUs. DOpMyIbI
CKOPOCTH YIPYTHX BOJIH B pasNu4HbIX cpemax. [nmwHa BomHbl. l{ukimueckoe BOTHOBOE
YUCJI0. YPABHEHHE TUIOCKOU BOJIHBI.

DHEPreTUYeCKUe XapaKTePUCTUKH BOJH: OOBEMHAas TUIOTHOCTh SHEPTHH BOJHBI, IOTOK
SHEPTUH BOJHBI, INIOTHOCTH MOTOKA YHEPTUU BOJHBI, HHTEHCUBHOCThH BOJHBI, CIIEKTpaIbHas
MJIOTHOCTH MTOTOKA SHEPTUH U3TyICHUSI.

DNEeKTPOMAarHWTHAsl BOJIHA, YCIIOBHE W MEXaHW3M €€ BO3HHUKHOBEHHUs. CKOpPOCTh M JIMHA
AIIEKTPOMAarHUTHOM BOJIHBI B BaKyyMe€ M B pa3iHuHbIX cpenax. [lokazarenb mpenomiieHus
cpensl. Illkanma >IEKTPOMArHUTHBIX BOJIH. XapaKTEPUCTHKA DJICKTPOMATHUTHBIX BOJH
pa3IMYHbIX UHTEPBAJIOB JIMH BOJIH.
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57. nTepdepeHiiuss KOTePEeHTHBIX BOJIH. AMIUIMTYIA pPE3YAbTHUPYIOMIETO KoJeOaHus Tpu
UHTeppEpeHIIMM JBYX BOJH, YCIOBHS MAaKCUMYMOB W MHHHMYMOB AaMIUIHTY/BI.
HNHTephepeHITMOHHBIN CIIEKT].

58. OcymecTBnenue nHTEPPEPEHIIUU CBETA C TIOMOIIBIO TOHKOH TUIeHKU. VHTepdhepeHITOHHbIC
MOJIOCHI PABHOM TOJNILMHBI U PABHOTO HAKJIOHA.

59. Crosuast BOJIHA KaK YacTHBIN cllydail HHTepQepeHIINH. YpaBHEHUE TUIOCKOH CTOSTUEH BOJTHBI.
AMITINTYA, Y3JIbl U MYYHOCTU CTOSUel BOJHBL. [IpeBpallieHus HEpruu B CTOSYEH BOJIHE.
Crosiurie BOJHBI B CIUIOUIHBIX OTPAaHUYEHHBIX Cpelax. YCIOBUS BO3HUKHOBEHHUS CTOSYEH
BOJIHBI B CTEP’KHE, B CTOJIOE BO3/lyXa, B HATSHYTOM CTpYHE.

60. Audpaxius Boaa. O0bsicHeHne audpaxiuy BOJIH Ha 0cHOBE puHuuna [ tolirenca-Openens.
Hudpakmus Dpaynrodepa (audpakuus NapauieIbHbIX Jy4ei) Ha OJHOW INEeTW W Ha
TU(PaKkIMOHHON pemeTke. JnppakiMoHHbIH CIIEKTp.

61. TerioBOE M3IIy4YeHUE, €r0 dHEPreTUYecKue xapakrepuctuku. 3akonsl Kupxroda, Credana-
boneumana, Buna. [Toctynar [1nanka.

62. ®otosnektpuueckuit >pdext. BomprammepHas xapakrepuctuka (oToToka. ONBITHBIE
3akoHOMepHOCTH (hoTorddekra. YpaBHeHHe DUHIITEHHA 11 oTodddekra.

63. ®otonsl. KopnyckynsipHO-BOIHOBAs MPUPOAA CBETA U YACTHII.

6. OcHOBHAsI U IONOJIHUTEJIbHAS y4eOHas JuTepaTypa, Heo0xoauMmasi 1Jisi OCBOCHUS
AUCHUIUVIMHBI, pecypcbl MH(OPMAIMOHHO-TEIeKOMMYHUKAIIMOHHOH ceTu ''WHTepHer",
BKJIKOYAas NepeYyeHb Y4eOHO-MeTOAUYeCKOro odecneyeHus AJIsi CAMOCTOSTeIbHON padoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

6.1. OcHoBHas JuTEeparypa

1. bonnapes, b. B. Kypc o6mieit ¢pusuku B 3 k1. Knura 1: Mexanuka: yueOHUK i OakaiaBpoB
/' b. B. bonnapes, H. I1. Kanamnukos, I'. I. Cniupun. — M.: UznarensctBo FOpaiit, 2019. —
353 c. — (Cepus: bakanaBp. Axanemuueckuil kypc). — ISBN 978-5-9916-1753-6. —
Pexum noctyna: www.biblio-online.ru/book/C58EO0BBB-(C423-4759-959F-9274A38E679B.

2. bonnmapes, b. B. Kypc oOmei ¢uzuku B 3 kH. Knura 2: snekTpoMarsHeTusM, OITHKA,
KBaHTOBas (pu3mka: yueOHUK it OakanaBpoB / b. B. bonnmapes, H. I1. Kamamnuxos, I. T.
Cnupun. — 2-e m3a. — M.: UzparensctBo FOpaiit, 2019. — 441 c¢. — (Cepust: bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-9916-1754-3. — Pexum goctyma: www.biblio-
online.ru/book/E7TADA2F4-0719-4286-99F9-C06E830661D3.

3. bormapes, b. B. Kypc o6mreii ¢pusuku B 3 kH. KHura 3: tepMoanHaMuKa, CTaTUCTHYSCKAS
¢u3uka, crpoeHue BellecTBa: y4deOHUK s OakanmaBpoB / b. B. bowmapes, H. II.
Kanamnaukos, I. I. Coupun. — 2-e u3g. — M.: UznarensctBo FOpaiit, 2019. — 369 c. —
(Cepusi: bakanaBp. Axagemuyeckuii kypc). — ISBN 978-5-9916-1755-0. — Pexum
noctyma: www.biblio-online.ru/book/96A19159-3AD2-4326-A052-BBEOD3BBF93F

6.2. lonoJiHMTEILHAS JIUTEpaTypa

1. MenseneBa C.A. Ou3NKO-XUMHUYECKHE TPOIIECCH B TexHOcdepe [DIeKTpOHHBIN pecypcel:
yaebnoe nmocooue/ Mensenesa C.A., Tumodeera C.C.— DneKTpoH. TEKCTOBBIC JTaHHBIC.—
M.: Wndpa-Uuxenepus, 2017.— 224 c— Pexxum JOCTyIIa:
http://www.iprbookshop.ru/69019.html

2. Tymuno B.®D. KoHienmuum COBPEMEHHOTO €CTECTBO3HAHUs [DIEKTPOHHBIN pecypc]:
yueOHuk/ Tynuaos B.®., TynunoB K.B.— OnextpoH. TekcToBble naHHble.— M.: JlamikoB u
K, 2014.— 483 c.— Pexwum nocryna: http://www.iprbookshop.ru/5102.html

6.3. YuyeOHO-MeTOnMUeCKOE 00ecniedeHHe CAMOCTOATEIbHOI padoThl
1. Topnau, B. B. ®usuka. 3agaun, tectel. MeToabl pemieHus: ydeOHOe MmocoOue I By30B /
B. B. l'opnau. — Mocksa: UznarensctBo FOpaiit, 2020. — 301 ¢. — (Briciee o6pazoBanue). —
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http://www.biblio-online.ru/book/C58E0BBB-C423-4759-959F-9274A38E679B
http://www.biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3
http://www.biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3
http://www.biblio-online.ru/book/96A19159-3AD2-4326-A052-BBE0D3BBF93F
http://www.iprbookshop.ru/5102.html

ISBN 978-5-534-08109-1. —  Tekcr: osmekrponuwsii //  OBC IOpaiit [caiiT]. —
URL: http://www.biblio-online.ru/bcode/455706

6.4. HopmaTuBHbIe IPaBOBbIE JOKYMEHTBI
He ucnonp3yrorcs.

6.5. UuTepHeT-pecypchbl
www.nnir.ru / - Poccuiickas HalmoHajlbHas OMOIHOTEKA
www.nns.ru / -HanroHansHas 3JIeKTpoHHAs OUOIMOTEKa
www.rsi.ru / - Poccuiickas rocygapcTBenHas OnbanoTexa
www.aport.ru / - [TorckoBas cucrema
www.rambler.ru / - [TonckoBasi cucrema
www.yandex.ru / - [TouckoBas cucrema

ouhrwnE

6.6. UubIe NCTOYHUKHU
He ucnons3yrores.

7.MarepuajibHO-TeXHHYeCKas 0a3za, HH(popManOHHbIE TEXHOJIOTHH,
HCNOJIb3yeMble TPH OCYLIeCTBJEHMH 00pa30BaTeJbHOI0 Mpouecca IO AWUCHUILINHE,
BKJIIOYAsl TlepedyeHb IPOrPaMMHOro oodecnedyeHuss W HMHGOPMALHMOHHBIX CHPABOYHBIX
cucTeM

[Tomemienuss npeAcTaBiIsIIOT co00M yueOHble ayIUTOPUM Ul HPOBEAEHUS Y4YEeOHBIX
3aHATUH, OCHAIEHHBIE OOOPYJOBAaHMEM W  TEXHHYECKMMH CPEICTBAMH  OOYYCHUS:
CriellMaIu3upoBaHHas MeOelb, KOMIBbIOTEP WM HOYTOYK, MYJIbTUMEAUUHBIA MPOEKTOpP, SKpaH,
J0CKa.

Jns  mpoBedeHHs — 3aHATMA  JIGKIMOHHOTO — THUNA  TMpeajararoTcs  Habopsl
JEMOHCTPAIIIOHHOTO  00OpylOBaHUS U Yy4eOHO-HAIIAJHBIX [OCOOuH, oOecrednBaomye
TEMaTHYECKHUE WILTIOCTPAlM, COOTBETCTBYIOLINE paboylM y4eOHBIM MporpaMMaM JUCLMILIHMH.
B Ttom uncne ans nposeneHus 3aHatuil no aucuuiuinHe b1.b.16 «®u3nuka u ecTrecTBO3HaAHHE»
UCTIOJIb3YETCs Clleytollee 000py10BaHueE:

e Ucrounuk nutanus Element 1502D+ - 5 mr.; ITomsynkoBsiit peoctar «PII-6» - 8 mt.,
Awmniepmerp naboparopubiii — 10 wt., Boasrmerp naboparopusiii — 10 mT., bapomerp
aneopu bP-52 — 2 mt., Cnexrpockon nabopartopuslii — 2 wT., [lcuxpomerp BUT 2 — 2
mT. Bechbl peryakHble — 2 MT.
st mabopaTopHbIX paboT mo Temaruke: «IIoCTOSHHOrO TOKa» MOXET HCIIOJIb30BaThCs

cienytoiiee 000pyIoBaHNUEe Ta00OPATOPUU IEKTPOTEXHUKHU U DJIEKTPOHUKHU:

e Kommiekt o6opynoBanus K 4824 - 12 mt.

e CreHn "DNEKTPOIHEPreTHKA MOIYIb AIEKTPUYECKOW ceTh" (HACTOJBbHOE HCITOJIHCHHE
pyunas Bepcus 291-C-H-P);

e CreHnp "TeopeTnueckue OCHOBBI AIEKTPOTEXHUKHA'.

[Tomemmenust s caMOCTOSATENILHOW PabOThl OOyYarOIUXCs OCHAILIEHbI KOMITbIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOYEHUST K ceTh «MHTepHeT» M 00ecledeHbl JOCTYIoOM B
ANEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO cpely AKaIeMuu.

Axagemus oOecrieueHa HEOOXOOUMBIM KOMIIIEKTOM JIMIIEH3MOHHOIO H CBOOOIHO
pacrpocTpansemoro nporpamMmmHoro obecneuenusi: MS Windows, MS Office.

OOyuarormuMmcst  obecriedeH OCTyn (yOaJdeHHBIM JIOCTYN), B TOM YHCIE B Ciydae
OPUMEHEHHS JJIEKTPOHHOTO OOy4YeHMs, AWCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUH, K
COBPEMEHHBIM TNpPO(eEecCHOHANBHBIM 0a3aM JaHHBIX U HMH(OPMALMOHHBIM CIPAaBOYHBIM
cHCTEMaM.
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