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1. HEJM ¥ 3AJAYM JUCHUTLINHBI

1.1. Ilesu AMCHUILIHHBI

[lenpro wm3ydeHus JuCHUIUIMHBI «@PU3MKAa W E€CTECTBO3HAHUE» SIBISAETCSA
O3HAKOMJIEHHE OOYyYarolMXCs C COBPEMEHHOM (M3MUECKOM KapTUHOM Mupa,
NpUOOpETEHNE MMM HABBIKOB JKCIEPHUMEHTAJIbHOIO HCCIENOBaHMUS (PU3NUECKUX
SBJICHUN M TIPOIIECCOB, M3YYCHHs] TEOPETHUYECKUX METOJOB aHamu3a (HU3HMUECKUX
SBJICHUH, OOy4YeHUS TPaMOTHOMY TNPUMEHEHHUIO MOJIOKEHUN (yHIaMEHTaIbHOU
GU3MKN K HAYyYHOMY aHaju3y CUTYyalllid, ¢ KOTOPBHIMU BBITYCKHUKY IPUXOJUTCS
CTAJIKUBATHCS MPHU CO3/IaHUU HOBOM TEXHUKHU U TEXHOJIOTHI, a TaKke BBIPAOOTKU Y
CTYJIEHTOB OCHOB €CT€CTBEHHOHAyYHOT'O MHMPOBO33PEHHs M 3HAKOMCTBA C UCTOPHUEHN
pa3BUTHS (PU3HKU U OCHOBHBIX €€ OTKPBITUH.

1.2. 3agaum ocBOeHHS TUCIHHUIIINHLI

B pesynbrare ocBoeHUsT AUCHUIUIMHBI «DH3MKa U €CTECTBO3HAHUE» CTYJICHT
JIOJDKEH M3YYUTh OCHOBHBIC (DM3UYECKHE SIBJICHUS U 3aKOHBI (DM3WUKH, TPAHUIIBI UX
MIPUMEHUMOCTH, OCBOUTHb TNPUMEHEHHE 3aKOHOB B BaXHEUIIMX MPAKTUYECKUX
MPUJIOKECHUAX; TTO3HAKOMUTHCS C OCHOBHBIMU (PU3MYECKUMH BEIMYMHAMU, 3HATH X
OTpeNIeNICHHE, CMBICI, CIOCOOBI M EIMHMIIBI UX H3MEPEHHS; IPEACTaBIATH cebe
dbyHIaMEHTAIbHBIE (PU3WUYECKHE ONBITHI M WX POJIb B pPa3BUTUM HAyKH; 3HATH
HA3HAYCHUE W TIPUHITUIIBI ISHCTBUS BAKHEHIINX (HPU3UIECKUX MPHUOOPOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Jucrummaa «®u3uka W €CTECTBO3HAHWE» OTHOCHUTCS K AUCITUIUTMHAM
o0s3aTenbHON yacT 61oka b.1 yueGHoOro miana.

3. MIEPEYEHD IUVIAHUPYEMBIX PE3YJIbTATOB OBYUEHWSI 1O
TV CIUTIIAHE

[Ipouecc n3yuenuss AMCUUIINHBL «DHU3UKa U €CTECTBO3HAHUE)» HANpaBJIEH Ha
(dbopMUpOBaHUE CIETYIOIINX KOMIETSHLINH]:

OIIK-1. CnocobeH aHanmu3upoBaTh 3a7a4u MPodheCCUOHATIBHOU eI TEIbHOCTH
Ha OCHOBE TIOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH MaTeMaTHKH, ECTECTBEHHBIX U
TEXHUUYECKUX HaYK;

OIIK-2. Cniocoben popmynupoBaTh 3aaa4u MpodheCCUOHATIBHON JIeSITEIbHOCTH
Ha OCHOBE 3HaHWH MPOPWIBHBIX pAa3/lEIOB MaTEMaTHUYECKUX, TEXHHUYECKUX U
€CTECTBEHHO-HAYYHBIX JUCIUIUIMH (MOIYJIEH).

Komnerenuus Pe3yibTarhl 00y4eHHsl, XapaKTepU3yoUue
c(hOpMHPOBAHHOCTH KOMIIETCHIMHU

OIIK-1 3HATh
OCHOBHBIE (DU3WYECKUE SBJICHUS W OCHOBHBIC 3aKOHBI
(U3UKK; TpaHULIBI UX IPUMEHUMOCTH, MPUMEHEHHUE 3aKOHOB




B BQXKHEWIMX MPAKTUYECKUX MPUIIOKEHUSAX; OCHOBHBIC
bu3nyeckue BEIWYMHBI M (U3MYECKUE KOHCTAHTBI, UX
OTpeJIICHUE, CMBICI, CIIOCOOBI ¥ €IMHUIIBI UX U3MEPEHUS
YMETH

aHAIM3UPOBaTh M OOBSICHATH OCHOBHBIE HAOJIIOJaEMble
MPUPOIHBIC M TEXHOTEHHBIE SBJICHUS U 3(PPEKTHI ¢ MO3UITHI
(byHIaMEeHTAIBHBIX bu3IIecKuX B3aNMOJCHCTBUN;
YKa3bIBaTh, KAKUE 3aKOHBI OMUCHIBAIOT JAHHOE SIBJICHUE WIH
s dexT; 3anuchiBaTh ypaBHEHUS I (PU3UICCKUX BEITUINH
B cucreme CU; wucnonp3oBaTh pa3iuyHble METOAUKU
U3MEPCHU U OO0pabOTKH JKCIIEPUMEHTATbHBIX JTaHHBIX;
UCIIOJIb30BaTh  METOJBI  aJIeKBATHOTO  (DU3UYECKOTO U
MaTeMaTUYECKOr0 MOJEIUPOBAHUSA, a TaKXe MPUMEHSTh
METO/bl (PU3UKO-MATEMATUYECKOTO aHaliu3a K PEIICHUIO
KOHKPETHBIX €CTE€CTBEHHOHAYYHBIX U TEXHUUYECKHUX MPOOJIEM
BJIJICTh

HaBbIKAMH  MPAKTUYECKOTO  MPUIOKEHHUS  OCHOBHBIX
oO1eu3nuecKux 3aKOHOB W MPHUHIIUIIOB, OCHOBHBIMU
MeToJaMu (PU3UKO-MATEMATUUECKOTO aHaIn3a JJisl pEelIeHUs
€CTECTBEHHOHAYYHBIX  3aJlay; METOoJaMHh  (PU3HYECKOTO
MOJICJIUPOBAHUSI B MH)KEHEPHOU MPAKTHUKE

OIIK-2 3HaTh

MIPUMEPBI OCHOBHBIX 3aKOHOMEPHOCTEN Pa3BUTHUS MPUPOIBL,
dbyHIaMeHTaJIbHBIE (PU3UYECKHE ONBITHI U HMX pPOJb B
Pa3BUTHHM HAYKH; CMBICI (PU3MUYECKUX BEIHYUH U TOHSTHUH;
HA3HAYECHUE W  NPUHLOMUIIBI  JEUCTBUA  BAKHEUIIIUX
bu3nUecKux npuodopoB

yMETh

MCTOJIKOBBIBATh CMBICT (PU3UYECKUX BEJIMYMH U TIOHSITHUH;
UCIIOJb30BaTh TMOHSATUMHBIMA anmapaT W TEPMHHOJIOTHIO
OCHOBHBIX 3aKOHOMEPHOCTEH pa3BUTUS TPUPOJBI TpHU
GbopMyJIMpOBAaHUU U PEIICHUU 3a7a4 MpoQecCHOHaATbHON
JIEATEIIbHOCTH

BJIJIETh

HABBIKAMH MPABUIILHOMN KCIUTyaTallid OCHOBHBIX MPUOOPOB
1 000py/IOBaHUS COBPEMEHHON TEXHUYECKOW JIabopaTopuH;
00pabOTKO U MHTEPIPETAIUEH PE3YyIHTATOB SKCIIEPUMEHTA

4. OFBEM JUCHUITJIMHBI
OO6mast Tpy10€MKOCTh AUCHUIIINHBI «DU3MKA U €CTECTBO3HAHUE» COCTABIISIET
6 3a4ETHBIX €IUHUILI.

Pacnipenenenne Tpy10€MKOCTH JUCHMIUIMHBI IO BUAaM 3aHATHI

Ounas popma o0yueHust



Bup yueGHol paboThl Bcero CemecTpsl
4acoB 1 2
AyauTopHble 3aHATHS (BCEro) 108 54 54
B ToMm umncre:
Jlekuun 36 18 18
[Tpaktrueckue 3anstus (I13) 36 18 18
JlabopaTtopusie pabotsl (JIP) 36 18 18
CamocrosiTeibHas padora 45 18 27
KypcoBoii ipoekt (pabora) - HET HET
KonTponbHas pabota - HET HET
Bua npoMexyToO4HOM arTecTauuu - DK3aMEH | DK3aMEH
KoHnTpoib 63 36 27
OO6mast TPy 10€MKOCTh gac 216 108 108
3ad. ef. 6 3 3

5. COAEP KAHME JUCIUIIJIMHBI

5.1 Copep:kaHue pa3aesioB JMCHUILIMHBI M pacnpeaejeHue TPYA0eMKOCTH
10 BUJAAM 3aHATHH

ouyHasi popma 00ydeHust

HanmenoBanue TeMbI

CopnepxaHue paszena

[pax

Tlexn 3aH

JIab.
3aH.

Bceer
CPC o,
qac

1 cemecTp

1 [OcHOBBEI KHHEMATHKH

OCHOBHEIE KHWHEMAaTHYCCKHEC

XapaKTePUCTUKU JIBWXKEHUS: CKOpPOCTb U
yckopeHue. HopManbHOE U TaHT€HIMAILHOE
yckopenue. KuHemarnka BpamiaTenbHOTO
JIBJKEHMSI: YTJIoBasi CKOPOCTb M YIJIOBOE
YCKOpEHHUE, JINHEUHOU

CKOPOCTBIO HYCKOPEHHEM.

X CBA3b C

2 | JluHamMuka
MarepuaIbHON TOUKH

WnepuuansHble CUCTEMBI OTCUETa UIIEPBBI
3akoH HproTona. Bropoii 3akon HproToHa.
Macca, wumnynsc, cuna.  YpaBHEHHUE
JBIDKEHUsI MaTepualbHOW Touku. Tperuif
3akoH HpIOTOHA W 3aKOH COXpaHEHHS
HMIyJbca. 3aKOH BCEMHUPHOTO TSITOTEHUS.
IlenTp Macc MeXaHHYECKOM

3aKOH

CHUCTEMBI,
JIBYDKCHUS LIEHTpa

HCI/IHCp HAJIBbHBIC CUCTEMBI OTCUCTA.

Mmacc.




3aKOHBI COXpaHEHUS

MomMeHT umIysbca MaTepuaIbHON TOYKHU U
MEXaHUYECKOM CHCTEMbl. MOMEHT CHIIBI.
YpaBHEHNE MOMEHTOB. 3aKOH COXPaHEHHS
MOMEHTa HUMITyJIbCa MEeXaHUIeCKOH
cucteMbl. OJueprusi. Cwmia, pabora u
NoTeHIManbHasg sHeprus. KoncepBaTuBHbIE
U HEKOHcepBaTHBHBIE cwibl. Pabora w
KMHETHUEeCKasl 3Heprusi. 3aKOH COXpaHEHUs]
MOJTHON MEXaHM4YEeCKONH »SHeprud B TOJe
MOTEHIMANBHBIX CHl. Cunbl TpeHus. CBS3b
MEXAY CWIOH U NMOTEHUMAIBLHON dHEprueH.
CronkHOBEHHUS Tel. AGCOIIOTHO YIpPYyroe
HEYIIPYTroe CTOJIKHOBEHHE.

10

JIBu>xeHue TBepa0ro
Tena

JluHamMuKa  BpamaTeIbHOrO  JBMDKEHUS.
OcHoBHOE ypaBHEHUE JUHAMUKU
BpallaTeIbHOTO JBMXXEHHUS TBEPAOIo Teia|
C 3aKpEIUICHHON OCbIO BpalleHUus. MoMeHT
uMIyiabca  Tema.  MOMEHT — MHEpLUH.
Teopema Ilreiinepa. Kunernueckas
SHEPrUsl BPAIIAIOIIErocs TBEPIAOTrO Tela.
YpaBHEHUsI JBIKCHUS TBEPIOTO TEla.

10

MexaHUKHU CILJIOIIHBIX
cpen. Ocuososl CTO.

ONeMeHTHl MEXaHHMKH CIUIOIIHBIX Cpex.
OO0ue CBONCTBA JKUIKOCTEH U Tra3oB.
CrannoHapHoe TEeYCHHE WJeabHOMN
JKUAKOCTH. JlammuHapHoe M TypOyJeHTHOe
nBrxenue. Yucno PeitHonbaca. YpaBHeHue
Bbepnynnu. CranuroHapHOE Te€UEHHE BSA3KOM
KUIKOCTH. VmeanmpHO  ympyroe — Teno.
Yupyrue HanpspkeHHsT W JeopManuu.
3akon I'yka. Moayns lOnra. Oueprus
ynpyrux nedopManuii  TBEpIOTO  Tena.
DJeMEHTHl  PENSITHBUCTCKOW  MEXaHHKH.
IToctynartst clelUaJIbHON Teopuu
otHocutensHocTH  (CTO)  DiiHmreiiHa.
[Ipeo6pazosanus JlopeHia.

MonekyisipHas GpHU3HKa

MonekynsipHO—KHHETHIeCKast TeopHs
HeaIBHBIX ra3oB. N3ompomueccsl.
Bapomerpuueckas ¢dopmyma.
Pacnpenenenue Bonbimana.

Bapomerpuueckas dopmyna.Pactipenenenue
MakcBeiia  MOJIEKYJl 10 CKOPOCTSIM.
Pacnpenenenue osHeprum 1O CTENEHIM
cBoboapl. [lpunnunm bonbnMana. 3akoH
Appenunyca.

[TepmoauHaMMKa.

ObparuMble W HEOOpaTHMBIE ITPOIECCHI.

IIepBoe Hayajlo TEPMOJIMHAMUKHU.
TennoeMKoCTs. M3oxopuueckuii,
n300apuyIeCcKuid, N30TEPMHYECKHH,

annabaTHYecKHi MPOLecChl B HIEaNbHBIX
razax. Lukn Kapuo m ero xosdduiuent
MOJIE3HOTOAEHCTBUS. DHTPOIUSL.

12




[PeanpHbBIC Ta3kl,
PKUKOCTH Y TBEPJIbIC
Tena

VpaBuenne Ban-nep-Baanbca. ®Pazpl  #
ycioBust paBHOBecus (ha3. TepMoanHaMUKa)
TTOBEPXHOCTH pa3zena IBYX ¢as.
IToBepxHOCTHBIE YHEPTHUS M OBEPXHOCTHOE
HarshkeHue.  KamwuisipHble SIBJICHUSL.
SBnenus nepeHoca. HAuddysus,
TEMJIONPOBOIHOCTh, BHYTPEHHEE TpEHHE.
BpoyHoBcKkoe aBHKEHHE.

2 cemecTp

DneKTpocTaTHKa

Onextpocratuka. OCHOBHBIE ONPEAEICHHUS.
3axkoH Kynona. Hanpsxennocts
a1ekTpuyeckoro noist. Teopema ['ayceca nis
9EKTPOCTATUYECKOT0 TOJIs B BakKyyMe.
PaGota cmm 3IEKTPOCTATHYIECKOTO ITOJS.
ITorenmnuain. Konpnencarop. OHeprus.
JusnexkTpuky. [IpoBogHuKHU B
JEKTPOCTATUYECKOM I10JIE

12

[TocTostHuBIM
3IEKTPUUECKHI TOK

ITocrostHHBIN 3nekTpudeckuil Tok. Cumna u
IUIOTHOCTb ~ Toka. 3akoH Oma B
uHTerpajbHO U auddepeHnnanbHOMI
¢dopmax. 3aKoH Joxoyns-Jlenua.
ONEeKTPOJBIDKYIIAs CHJIA MCTOYHHKA TOKA.
[pasunma Kupxroda. DnexTpudeckne Toka
B MeTaJlIax, BAKyyMe U ra3ax.

13

DNEeKTPOMArHUuTHOE
nose

Bexktop MarHMTHOW MHAYKUUH. 3aKoH
Awmnepa. Cuna Jlopenma. JIBmkeHue
3apsaa0B B DJICKTPUYCCKUX W MArHUTHBIX
TIOJISIX. 3akoH buo-Casapa-Jlamnaca.
MarHuTHOE 1oJie B BellecTBe. MarHuTtHas
TIPOHUIIAEMOCTb. Kraccudukanus
MarHeTHKOB. JlomeHHast CTPYKTYpa
(eppOMarHeTHKOB.

16

DNeKTpOMarHUTHAS
WHITYKITHSL.

OneKkTpoMarHuTHas WHTyKIHS.
denomeHonoTHA JIEKTPOMArHUTHON
unaykuuu. IlpaBuno JleHna. VYpasBHeHue
3JIeKTPOMarHUTHOM HHTKIUH.
CamMoMHIYKIHS. WHAyKTUBHOCTH
coleHouza. BkiroueHHe U OTKIIIOYEHHE
KaTyIIKd OT HCTOYHHKA IOCTOSIHHOM 37C.
OHeprust MarHUTHOTO TI0JIS. TOK CMEIIEeHUs..
Cucrema  ypaBHeHud MakcBemia B
HHTETrpaJbHON (popMe U GUMUECKUI CMBICI
BXO/ISIIIUX B HEE YPAaBHEHU.

12




5 |Konebanwust l'apmonmnueckne konebanusa. MmeanbHbBII
TapMOHMYECKHN OCHWILIATOP. YpaBHEHHE
HACAIFHOTO OCLIUIATOPA U €ro pelieHHE.
AwmmumaTyna, dactoTa W (haza KoyebaHUs.
[Mpumepsl  KkoneOGaTeNbHBIX  JBHKCHUH
pa3Iu4HOU ¢busnyecKoit MIPUPOIBIL.
CBobonHble 3aryxaromuye  KoJjeOaHus
OCLWJUISITOpA C TOTepsMu. BrpiHykneHHBIE| 2 2 - 6
koneOanust. CrioxxeHue konebanuii (OueHus,
¢urypsr Jluccaxy). CBs3aHHBIE KOJIeOaHS.
KommnekcHas ~ ¢opma  mpencTaBieHUS
TapMOHMYECKUX Konebamuid. BekTopHOE
OIMCaHNe CIIOKCHHUS KoJieOaHMH.
Hopwmanbasie MOJIBI CBSI3aHHBIX
OCIMJUISITOPOB. ABTOKOJIEOaHUS.

10

6 |BonHoBas onTHKa Bonnsl. IInockas rapmMoHuYecKas BOJIHBL.
VYpaBHenue  BosiHBL.  JlIlMHA ~ BOJHBL,
BOJIHOBOE  4HcIO, (a3oBasg  CKOPOCTb.
Wureppepernus BOJIH.
WureppepeHnmonHoe  1moje  OT  JBYX
TOYEYHBIX HMCTOYHUKOB. OnbiT  OHra.
Wntepdepomerp MaiikenbcoHa.
WureppepeHunss B  TOHKUX  IUICHKaX.
Judpakuust BonH. [lpunimn I'rolirenca-
Openens.  [Judppakumst ~ Dpenens  Hal
OPOCTEHIINX  Iperpanax. Hudpakuus
Opaynrodepa. Judpaxkumonnas peurerkal
Kak CHeKTpanbHbIH npubop. I[lomspusamus
BonH. [lomydyeHue © aHanM3 JHHEWHO-
HOISIPU30BaHHOTO CBeTa. JIuneiinoe
JIBYJTydenpenoMIIEHHUE. HckyccrBenHas|
ontuueckas aHm3orponus. OTpaxkeHHe U
NPEJIOMIIEHUE CBETa Ha TPaHULE paszaela
JIByX  auanexkrpukos. Ilomiomenue u
JUCTIEPCHSI BOJIH.

12

7 [KsanToBas duzmka. PaBHOBeCHOE H3ITydeHHE. 3aKOHEI
Kupxroda, Credana-bompiivana u Buna.
AOCOIIOTHO 4EpHOE Telo. T'unotesal
[Tnanka. @otordpdexr u 3dhdexT Kommrona.
VYpaBHeHnue DitamreitHa it GoTtodaddexTa.
KsanroBast mexanuka. I'unoresa ne bpoins.
[Ipunnun HeompeaeneHHocTH [ eizeHbOepra.
BonHoBas ¢yHKIMA, €€ CTaTUCTHYECKHA
CMBICII U YCJIOBHSI, KOTOPHIM OHA JIOJDKHA)
yA0OBIETBOPATH. YpaBHeHue penunrepa.

Hroro| 36 36 36 45

153

5.2 IlepevyeHb 1a00paTOPHBIX PadoT
1. Pacuer morpeurHocTe npu u3MepeHnH 00beMa IUITNHIPA.

2. OmnpeneneHrue MOMEHTA MHEPITMH MaXOBHKA M MOMEHTA CHJI TPEHHSL.
3. Ompenenenne CKOPOCTH TMOJIETa MYJIH C MOMOINBI0 OaUTMCTHYECKOTO MasTHUKA.
4. VI3yueHus 3aKOHOB COXpaHEHUS UMITYyJIbCa U MEXaHUYECKOW SHEPTrUu Ha MOJIENH KOIIpa.




5. OnpezeneHre OTHOIICHUS TEIJIOEMKOCTEH BO3IyXa MPH MOCTOSHHOM JAaBIICHUH U TTOCTOSTHHOM
o0Beme.

6. VccnemoBanue 2JIeKTPOCTATUYECKOTO TIOJISL.

7. OmnpenencHue CONMPOTUBIICHUS MMPOBOJHHUKA C MOMOIIBI0 MOCTHKAY UTCTOHA.

8. M3yueHre MarHuTHOTO TIOJISI COJICHOUIA.

9. CasaTHe KpUBOM HaMarHMYMBaHUS M TETJIM THCTEpE3Uca C MOMOIIBI0 ocIumiorpada.

10. Wzyuenue siBneHus qudpakiiuu.

6. MIPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBHM ¢ y4eOHBIM IUTAHOM OCBOCHWE JUCIUIUIMHBI — HE
MpeIyCMaTpPUBACT BHITIOJIHEHUE KYPCOBOTO MPOeKTa (PaboThl) U KOHTPOJBHBIX PadoT.

7. OEHOYHBIE MATEPHAJIBI JIUISI TPOBEIEHUS
MPOMEKYTOYHON ATTECTALIMU OBYYAIOIIUXCS MO
T COUILIAHE

7.1. Onucanne nokasaresjaeil 1 KPUTEPUEB OLICHMBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TANaX UX popMHUPOBAHUS, ONIMCAHUE LIKAJ OLCHUBAHUSA

7.1.1 JTan TeKyuero KOHTpoJsi
Pe3ynprarel TEKylero KOHTPOJA 3HAHUM W MEXKCECCHOHHOM aTTeCcTalvu
OLICHUBAIOTCSA MO CIEAYIOLENH CHCTEME:

«aTTeCTOBAH»,
«HE aTTCCTOBAH).
Komnerenuus PesyapTaTel o6yyenus, Kpurtepun ATTecTOBaH He aTrrecToBan
XapaKTepu3ylomue OICHMBAHUS
ccpopanosaH}mcn KOMIIETCHIIUHN
OIIK-1 3HaTh OCHOBHbIE (H3MUECKUe |AKTHBHAs paboTa Ha Beinonnenue Hesbimonnenue

SIBIIGHUSI ¥ OCHOBHBIE 3aKOHBI |IPAKTHUYECKUX 3aHATHX, |paboT B 00beMe, pabot B o0beme,
¢busmkwy; IpaHUIbI UX |BBINOJHEHHUE U yCIIEIIHAS |TPEAYCMOTPEHHOM B |[IPEIYCMOTPEHHOM B
MPUMEHUMOCTH, IPHUMEHEHHE |3aliTa Ja00opaTOPHBIX paboueit paboueit
3aKOHOB B Ba)XHEHIIINX | paboT, TOJTHOE WU mporpaMme, B mporpaMme, B
NPaKTHYECKUX TPUIOKEHUAX; |YaCTHYHOE MOCeIeHne (He |yCTaHOBIESHHbIC YCTaHOBJICHHBIE
OCHOBHBIE ¢dusnueckne |6onee TPEX MPOIMYCKOB CPOKH CPOKH

BEJIMUMHBI W (pu3MUEcKHe |ayJUTOPHBIX 3aHATHH)
KOHCTAHTBI, WX OIpeJelIeHnE, |IeKINOHHBIX,
CMBICII, CHOCOOBI M EAWHHIBI |1a00PaTOPHBIX U

UX U3MEPEHHUsI MPAKTHYECKUX 3aHSITHIL.
yMeTh  aHANU3MpoOBaTh U | PerieHue cTaHIapTHBIX BeinonHeHue Hesbinonxenue
OOBACHSITD OCHOBHBIE | MPAKTUYECKUX 3a]1a4, paboT B o0beme, pabot B oObeMme,
HaAOJIFO1aeMbIe TIPUPOIHBIC M | BBIIOJHEHUE H MPEIYCMOTPEHHOM | IPEAYCMOTPESHHOM
TEXHOTEHHBIE  SBJICHWUS W | yCIIENTHAs 3alluTa B paboueii B paboueit
3¢ deKTH c MO3UIHUH | Ja0opaTopHBIX padoT, mporpamme, B mporpaMme, B
(GbyHIaMEeHTaIbHBIX MTOJTHOE WJTH YaCTHYHOE YCTaHOBIICHHBIE yCTaHOBJICHHBIE
(usngeckux mocenieHue (He Ooree CPOKH CpPOKH

B3aUMOJICHCTBUIL; yKa3bIBaTh, | TPEX MPOITyCKOB
Kakie 3aKOHBI OIMCHIBAIOT | ayJUTOPHBIX 3aHATHI)
JIaHHOE SIBJICHHE WIIH 3(QEKT; | JEKINOHHBIX,
3aIiChIBaTh ypaBHEHHs Il | 1aOOPAaTOPHBIX U
¢u3MYecKnX ~ BENMYMH B | NPAKTHYECKUX 3aHATHH
cucteme CU; wucmonan30BaTh
pas3iuuHbIe METOJIUKHU
n3MepeHuii u  00paboTKH
IKCIIEPUMEHTAIIbHBIX




JIaHHBIX; UCIIOJIb30BaTh
METOJIBI a/IEKBATHOTO
¢du3nyeckoro u
MaTeMaTH4ecKoro

MOJICTIMPOBAHUS, a TaKxKe
NIPUMEHSATh METOABI (PU3HKO-
MaTeMaTHYECKOrO aHalh3a K
peLICHHIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX u
TEXHUYECKHX MPOOIIeM

BIAJICTh HaBbIKaMu | Pemrenne nmpukiaHbIx Brmonaenne Hesbimonxenune
MPAKTUIECKOTO TPIJIOKCHUS | 3a/a4, BHITOJHECHUE U pabot B 00beMe, pabot B o0BeMme,
OCHOBHBIX O0OIIe(U3MUIECKHX | yCIIEIIHas 3aIlnuTa MIPEAYCMOTPEHHOM | MPELYCMOTPEHHOM
3aKOHOB W  TIPUHIMIIOB; | JJaOOPAaTOPHBIX padoT, B paboueii B paboueil
OCHOBHBIMH METOJAMHU | TOJIHOE WJIM YaCTUIHOE nporpamme, B porpaMme, B
(U3UKO-MaTEMaTHIECKOTO nocemnienue (He doiee YCTaQHOBJICHHBIE YCTaHOBJICHHBIE
aHanu3a A pemieHus | TpEX MPOILyCKOB CPOKHU CPOKHU
€CTECTBCHHOHAYUHBIX 3aj[ay; | ayIUTOPHBIX 3aHITHIA)
MeTOoJaMu (u3nyecKkoro | JEKIUOHHBIX,
MOJIETTMPOBAHHUS B | 1a0OpaTOPHBIX U
WHKCHEPHON NPAKTHKE MIPAaKTHYECKUX 3aHATHH
OIIK-2 3HaTh MPUMEPHl OCHOBHBIX | AKTHBHas pabota Ha Brinonnenue Hepbimonnenue

3aKOHOMEPHOCTEH pPa3BHUTHS | NMPAKTHUECKHX 3aHATHAX, | paboT B oObeMe, pabort B 00BeMe,
pupo/sl; (hyHAAMEHTAIbHBIC | BBINOJHEHUE U MIPEAYCMOTPEHHOM | MPELYCMOTPEHHOM
¢usudyeckne OMNBITHI M WX | yCHENIHas 3alluTa B paboueii B paboueit
poJb B pa3BUTHHM HayKu; | JJaDOpaTOpHBIX pador, nporpaMMe, B porpaMme, B
CMBICTT (PM3MYECKUX BEJIUYUH | MOJHOE WM YaCTHYHOE YCTaHOBJICHHBIE YCTaHOBJICHHBIE
W TOHATHH; Ha3HaueHWE U | mocelleHue (He Ooisee CPOKH CPOKH
TIPUHLIATIBL JIEUCTBUS | TPEX MPOILyCKOB
BAYKHEHUIIINX (bU3UYECKUX | ayJUTOPHBIX 3aHATHI)
pudopoB JIEKIIMOHHBIX,

71a00paTOPHBIX U

MIPAaKTHYECKUX 3aHATHI.
YMETh UCTOJIKOBBIBATh CMbICH | PerreHne craHgapTHBIX Brimonuaenue Hesrimonnenue
¢u3MdecknX ~ BEIWMYMH W | NMPAKTHYCCKUX 3a/1ad, pabot B 00beMeE, pabot B 00beMe,
TIOHSTHH; HCIIOJIb30BaTh | BBHIMOJHEHUE U MIPEAYCMOTPEHHOM | TMPEIyCMOTPEHHOM
NOHATUMHBIA  ammapar W | yCHEIIHas 3aluTa B paboueii B paboueit
TEPMHUHOJIOTHIO  OCHOBHBIX | JJaDOpaTOPHBIX padoT, nporpamme, B porpammMe, B
3aKOHOMEPHOCTEH Pa3BUTHSA | MOJIHOE WM YaCTHUIHOE YCTAHOBJICHHBIE YCTaHOBIICHHBIC
TIPUPOIBI mpu | moceuieHue (He Oosee CPOKH CPOKH
(OpPMYJIHPOBAHHUH U PEIICHUH | TPEX MPOMYCKOB
3a7a4 podeCCHOHANLHOMN | ayIANTOPHBIX 3aHATHI)
NEeSITeIbHOCTH;  OMPEACIATH | JICKIMOHHBIX,
KOHKPETHBIC ITyTH pEUIeHUs | J1abopaTOPHBIX U
3amaq poeCCHOHAIBPHON | MPaKTUYECKUX 3aHATHH
JEATeIbHOCTH Ha  OCHOBE
(byHIaMEHTaIbHBIX
€CTECTBCHHOHAYYHBIX 3HAHUH
BJIAJIETh HaBbIKaMu | Pemnrenue npukmagHbIx Brimonnenue Hespinonnenue
NPaBWJIBHOM  SKCIUTyaTallMM | 3ajad, BBITIOJHEHHUE U pabor B 0Obeme, pabort B 00beMme,
OCHOBHBIX  NIPUOOPOB W | yCIIEUIHAs 3aIlluTa MPETYCMOTPEHHOM | TIPETYCMOTPEHHOM
000pyZIOBaHHUS COBPEMEHHOHN | JIaOOpaTOPHBIX padoT, B paboueii B paboueit
TEXHUYECKON J1abopaTopuy; | MOJHOE WM YaCTHIHOE mporpamme, B mporpaMme, B
06paboTkoit u | mocemieHue (He Oomee YCTAHOBJICHHBIE YCTaHOBIICHHEIC
HHTEpIpeTanueit TPEX IPOIYCKOB CPOKH CpPOKH

pe3yIbTaTOB SKCIIEPUMEHTA

AyJIUTOPHBIX 3aHATHIN)
JIEKIIUOHHBIX,
71a00pPaTOPHBIX U
MIPAKTUYECKHUX 3aHATUI




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynpTaThl MpOMEXKYTOYHOTO KOHTpOJIS 3HAHUM OleHWBaloTcas B 1 u 2
ceMecTpax uisi O4HOM (POopMbI 0O0yUEHHUS 110 CUCTEME:
COTIUYHON;
«XOPOLIOY;
«YJOBJIETBOPUTEIHHOY;
«HEYJIOBJIETBOPUTEIIBHO

KommneTeHmus

PesyabTaTnl 00y4yeHus,
XapakTepu3ylolue
c¢()OpMHPOBAHHOCTH
KOMITeTeHUH

Kpurtepuu
OLICHMBAHUS

OTaIu4YHO

Xopomo

YaoBa

Heynosa

OIIK-1

3HATH OCHOBHBIE
(usHUecKye ABICHUS U
OCHOBHBIC 3aKOHBI
(U3UKY; TpaHUIBI HX
NPUMEHUMOCTH,
NPUMEHEHHE 3aKOHOB B
BaKHEHIINX
NPaKTHYECKUX
NPUIOKEHUSX;
OCHOBHBIE (pr3nUecKue
BEJINIMHBI u
(uznueckue
KOHCTAHTBI, nux
OTIpeZieTIeHNe, CMBbICT,
CIOCOOBI ¥ EAWHHIIBI
UX U3MEpEHUsI

Tect 10
3aJIaHUA U
3a71a4a

16-20 6amioB

11-15 6amoB

6-10 GamioB

MeHee 6
0aJIoB

yMETh
aHATM3UPOBATh u
OOBSCHATH OCHOBHBIE
HabJro1aemMble
MPUPOHBIC U
TEXHOTCHHBIC
spreHus u 3(PPeKTrr
c MO3ULUI
(hyHIaMEeHTAIBHBIX
(huznaecknx
B3aMMOCHCTBUIL;
YKa3bIBaTh, Kakue
3aKOHBI  OIMHCHIBAIOT
JAHHOC SIBJICHUE WU
a¢dekT; 3amuchIBaTh
YpaBHEHHUSI VTSt
(hHU3MUECKUX BEIMINH
B cucreme CU;
UCIIOJIb30BaTh
pa3IMIHBIC METOIUKH
U3MEpeHuil u
00paboTku
IKCIEPUMEHTAITBHBIX
JTAaHHBIX;
HCIIOJIb30BATh
METOBI aJEKBAaTHOTO
(huzmueckoro u
MaTeMaTHYECKOTO
MOJIC/IMPOBAHMSA,  a
TaKKe MIPUMEHSTh

Tect 10
3aJaHuN
M 3a7a4a

16-20 6atoB

11-15
0asioB

6-10 6amnos

MeHee 6
0aJoB




METOJIbI ¢dusuko-
MaTeMaTHYeCKOTo
aHaIM3a K PEIICHHIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX
u TEXHHUYECKUX
pobieM
BJAETh  HaBBIKAMH Tect 10 16-20 GamioB 11-15 6-10 GamnoB MeHee 6
IPaKTHYECKOTO 3aJaHui Gannos GasIoB
MIPHIIOKEHNUS u 3ajia4a
OCHOBHBIX
o0mehn3nIecKux
3aKOHOB u
MPUHIUIIOB,;
OCHOBHBIMH
MeTolaMu  (pU3HKO-
MaTeMaTHYeCcKOTo
aHajM3a ULt
peuieHust
€CTECTBEHHOHAYYHBIX
3ajay; METOJJaMU
(uznaeckoro
MOJICTTMPOBAHNUS B
WMHXEHEPHOU
NPaKTHKE
OIIK-2 3HATh IIPUMEPHI Tect 10 16-20 6anmoB 11-15 6-10 6annoB MeHee 6
OCHOBHBIX 3alaHuH U 6amnoB GaILIOB
3aKOHOMEPHOCTEH 3aa4a
pa3BUTHS  TPHPOJBL;
($yHnaMeHTaIbHbIE
(hU3UYECKHE OMBITHI U
UX pONb B Pa3BUTHH
HayKH; CMBICT
(U3MUECKUX BETMYUH
" MOHATHH;
Ha3Ha4YeHHe n
NPUHLUIEL  IeHCTBUS
BOXKHEUIINX
(uznueckux
mpubopoB
YMETh Tecr 10 16-20 GamoB 11-15 6-10 6annoB MmeHee 6
HCTOJIKOBBIBATh 3aJjaHuil 1 6asioB GALIIOB
CMBICT  (PU3HYECKUX 3a/a4a

BEIMYMH M TOHSTHIA;
HCIIOJIb30BaTh
MOHSTUUHBIN anmapar
" TEPMUHOJIOTHIO
OCHOBHBIX
3aKOHOMEPHOCTEH
pa3BUTHSL  TIPHPOJBI
npu
dbopmynupoBaHUH H
peluieHun 3ama4q
npodeccnoHaTLHOM
JIeSTeNIbHOCTH;
OIIpEeeNATh
KOHKpETHBIE My TH
penieHust 3amad
npogeCcCUOHANTBHOM
JIeITeIIbHOCTH Ha
OCHOBE
(hyHIaMEeHTaTBHBIX
€CTECTBEHHOHAYYHbIX




3HaHUH

BIIQJICTh  HAaBBIKAMH Tect 10 16-20 6ammoB 11-15 6-10 6ayoB MeHee 6
IpaBUIbHOM 3aJaHui 6aIoB GaIIOB
SKCILTyaTaluu M 3a7a4a
OCHOBHBIX MPHOOPOB
u o0opyoBaHus
COBpPEMEHHOM
TEXHUYECKOMN
JIaboparopuu;
00paboTKOi u
HMHTEpIIpETalMen
pe3yIbTaToOB
SKCIepUMEHTa

7.2 IlpumepHbIi NepedyeHb OLEHOYHBIX CPeACTB (THMIOBbIE KOHTPOJIbHbIE
3aJaHUsl WIH WHbIe MaTepuaJjibl, HeO0OX0AMMbIe 1JIf OLEHKH 3HAHUM, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3aaHUI 11 MOATOTOBKH K TECTUPOBAHUIO
1. MexaHuka U3y4daer:

a) popMbl MaTepuu, UX JBHKEHHE U B3aUMHBIE PEBPALLECHUS;
0) IBUYKEHUE U PABHOBECHUE TEIT;
B) CBOMCTBa MaT€pUAIbHBIX TEII;
I') OKpY’KaroII1i YeJI0BEeKa MUP.

2. YrinoBoe yCKOpPEHUE — 3TO:

a) BTOpas MPOU3BOJIHAS OT PaJINyC-BEKTOpa 110 BPEMEHH;

0) mpou3BOAHAS OT YIIOBOM CKOPOCTH MO BPEMEHU;

B) OTHOIIIEHWE MOMEHTA CHJI, ICUCTBYIOIINX Ha TEJI0, K €r0 MOMEHTY MHEPIIUH;
T') IPOM3BOIHAS PAyC-BEKTOPA MO BPEMEHHU.

3. IlepBriit 3akoH HeroTOHA MOKHO c(hOPMYIMPOBATH CIACAYIOIIUM 00pa3oM:

a) BO BCEX WHEPIHUAIbHBIX CHCTEMax OTCYETA BCE MEXAHUYECKHUE SIBJICHUS
IIPOTEKAIOT OJAMHAKOBO ITPY OJMHAKOBBIX HAYAJIBHBIX YCIOBUSX;

0) cwIbl, C KOTOPBIMH JCHCTBYIOT APYT Ha ApPyra B3aMMOJICUCTBYIOIINE TeJia, PAaBHBI
10 BEJIMYMHE U MPOTUBOMOJIOKHBI 10 HAITPABIICHUIO;

B) CKOPOCTb U3MEHEHUS UMITYJIbCA TEJa PaBHA JIEUCTBYIOLIEH HA HETO CUJIE;

I) BCSIKO€ TEJIO B OTCYTCTBHUM B3aUMOJCHCTBUS TOKOUTCS WU JIBUKETCA
PaBHOMEPHO U MPSIMOJIMHENHO.

4. Tpetnii 3akoH HproTOHA MOKHO CPOPMYITUPOBATH CIAETYIOUIUM 00Pa30oM.

a) CUJIbI, C KOTOPBIMH JEHCTBYIOT JIPYT Ha JApyra B3auMOJICUCTBYIOIIME Teja, PAaBHbI
10 BEJIMYMHE Y MPOTUBOMOJIOKHBI IO HAITPABIICHUIO;



0) CKOPOCTbh U3MEHEHUS UMITYJIbCa TeJIa paBHA JAEHCTBYIOLIEH HA HETO CUIIE;

B) BO BCEX HHEPLUUAIbHBIX CHCTEMax OTCUETAa BCE MEXAHWYECKUE SIBJICHUS
IIPOTEKAIOT OJMHAKOBO IIPU OJMHAKOBBIX HAYaJIbHBIX YCIOBUSAX;

I') BCSAKOE TEJI0 HaXOJUTCSI B COCTOSIHUM MOKOS MJIM PABHOMEPHOTO MPSIMOJIMHENHOTO
JIBWKCHUA, [TI0KA B3aUMOJACHCTBUE C APYTUMHU TEJIAMHU HE 3aCTaBUT €TI0 U3MEHUTH 3TO
COCTOSIHUE.

5. AmnHanorom mMaccel B YPAaBHCHHUH JUHAMHKHN BPAIIATCIIbHOI'O IBUKCHUSA ABJIACTCA

a) MOMEHT WHEPLUY;
0) MOMEHT BpalllCHHUS;
B) YIJIOBO MOMEHT;
T') MOMEHT JIBUKCHHUS.

6. Cuna Kopuonuca — 310

a) cuIIa, ICUCTBYIOIIAs Ha TEJIO HEMOABMKHOE BO BPAIIIAIOIICICS CHCTEME OTCUETA,
0) cria MHEPLIMH, BO BpallaroIelcsl CUCTEME OTCUETa;

B) YaCTh CHUJIbI HHEPIUH, JCUCTBYIONICH HA TEJIO BO BPAIIAOLICHCS CUCTEME OTCUETA,
o0ycCJI0oBJICHHAS IBM)KCHUEM TeJla B 3TOM CHCTEME OTCUETa;

) cuia, IEUCTBYIOIAs HAa TEJIO BO BpPaIAIOIIECsl CUCTEME OTCUETA.

1. Kak nusmenurcs TCMIICpAaTypa HACAJIbHOI'O I'a3da, CCJIM YMCHBIIUTD CI'O 00BeM B 2
paza MNpH OCYIICCTBICHHH TMpOIlecca, B KOTOPOM JIaBJICHHE M OOBEM CBS3aHBI
cooTtHomenueM pV?2 =const ?

a) yBEeJIMUHUTCS B 4 pasa,
0) ymeHbIIUTCS B 4 pasa;

B) YBEJIIMYMTCSA B 2 pasa;
I) YMEHBIIUTCS B 2 pasa.

8. TepMoanHaMuKa U3ydaer

a) (hopmbI MaTepuu, UX IBIKEHUE M B3aUMHBIC TTPEBPAICHIS,

0) IBUYKEHUE U PABHOBECHUE TEJI;

B) CBOWCTBa MaTepHUAaIbHBIX TEI;

r) oOmMe CBOHCTBA MAaKPOCKOIUYECKUX CHCTEM U CHOCOOBI Tepefayud |
MIPEBpAICHHS SHEPTUU B TAKUX CHCTEMaX.

9. Tpaextopusi NBUKEHUS 3apsHKEHHOM 4YacTULbBI, JIBUTAOUIEHCS TOJA YIioM K
JUHUSM MarHUTHOW UHIYKIIUH, OyeT

a) mpsiMast

0) OKPY>KHOCTh

B) CIIUpaIlb

r) nmapabona



10. Ecnu yacTHIIbl MIMEIOT OJIMHAKOBYIO JUTMHY BOJHBI JIe bpoiis, To HanMeHbIen
CKOPOCTBIO 00/1a/1aeT
a) MO3UTPOH,; 0) MpoTOH; B) OL — YACTHIIbL; I') HEUTPOH.

7.2.2 IlpumepHbIi NepevyeHb 3aJaHNH /151 pellleHUs CTAHAAPTHBIX 32124
1.  Jluck BpamaeTcsi BOKpYT BEpTHUKAIBbHOM OCH, TPOXOSIIEH Yepe3 ero eHTp,
TaK, KaK MIOKa3aHO Ha PUCYHKE. YTJIOBasi CKOPOCTh HAIIPABJICHA:

a) BEpTUKAJIHHO BHU3,; £ A
0) BEpTUKAJIBHO BBEPX;
T') BIIPaBO B IJIOCKOCTH BPAILICHUS JAUCKa; |
1) BIIEBO B TNIOCKOCTH BpAIICHUS JUCKA. |

OCHOBHOE ypaBHCHHE TUHAMUKH BPAIATEIBHOTO JIBMKCHUS TBEPIOTO Telia
a) F=ma B) F =—gradu

3.  Kunermdeckas sHepTHs BpalaroImerocs TBEPIOTO Tena:

a) E=ma B) E=T+U

6) L=[Fxp] r) E=a’l/2
4.  MoMeHT umnyIlibca Tena:

a) F=ma B) L=F-p

0) L=[rxp] r) Jé=M

5. Uemy paBHO 00LIEE CONMPOTUBIICHUE LIETIH, TPEACTABICHHON HA PUCYHKE?
Comnpotusnenne Ri1=1 Om, R,= 2 Om, R3= 3 Om.

LR —1 R

6. TodeuHbIil MOJOKUTETBHBIN 3apsi/ ( TOMEIIECH MEXTy pa3HOUMEHHO

3apsHKEHHBIMU apukamu (cM. pucyHok). Kyna nHanpaBneHa
PaBHOJICUCTBYIOIIASA KYJIOHOBCKUX CHUJI, IEUCTBYIOLIMX Ha 3apsia q?

+q
O e O
+Q -Q
a) —
0) |
B) 1

T) «—



7.

[TonoxuTenbHO 3apsKEHHAS] YACTUIA ABUYKETCSI B MATHUTHOM T0JI€ (CM.
pucyHok). Onpeaenuts HanpapiieHue cuibl JlopeHna, aeicTByomnieit Ha
YaCcTHILY.

B

a) Cuiia HampaBJieHa 110 HalpaBJIE€HUIO0 MarHUTHOTO MOJISL v \
N .
0) Cwita HaripaBjieHa IPOTUB HAIIPABJIEHUSI MAarHUTHOTO d B
oJIst g

B) Cuiia HampaBiieHa NEPIICHIUKYJISIPHO PUCYHKY BBEPX
r) Cuna HanpaBiieHa NEPHIEHIUKYISIPHO PUCYHKY BHU3

8.
3akon Oma Ji71s1 HEOJTHOPOTHOTO YYacTKa LEMU BbhIpakaeTcst popmyoi
a)l =U/R 0) | = E/(R+r)
B) 2 liRi =2E; r) IR=(q1- @2)+ E 12
Q.
Teopema ['aycca st BEeKTOpa MAarHUTHOM MHAYKUMU B B HHTErpaibHOM U
muddepenunansHoil popmax. BeiOpaTh BEpHOE ISl CTALIMOHAPHOTO MOJIS B
BAKYYyME.
a) divB=0;
0) B,dS =0;
B) B = - grado
10. MaruutHas uHayKuus B Touke O paBHa o
2 ol 5) wol (mt +1) R\\l
4R 2nR O/ |
B) tol (m —1) r) tol (1t + 2)
2nR 4nR

11. Kakas dhopmyna siBnsiercs 3akoHoM bproctepa?

1.

a) tgo=ny 0) la = Incos?a B) F=Bllsina r) sino/sinf= Ny

7.2.3 IIpumepHbIi NepevyeHb 32JaHUM /151 PelIeHUs NMPUKJIATHBIX 32124

Msu, GpoIEeHHBIH O CKOPOCThIO Vo=10 M/c mox yrmom o=45° k ropusoHTYy
yaapsieTcss O CTEHKY, HaXOISIIylocs Ha paccTosHuH |=3 M oT mecra OpocaHws.

HauntuckopocTts v Msiua B MOMEHT y1apa.

2.

HeBecoMmblii 010K yKpeIieH B BEPIIMHE HAKJIOHHOW IIOCKOCTH, 00pasyrolen
¢ ropuzontoM yron o=30°. Tmpu 1 u 2 oauMHaKOBOH Macchl: mp=my=1 kr
COEIMHEHBl HUTHIO U TMEPEKUHYTHl depe3 Oyok. HailTu yckopeHue, ¢ KOTOPhIM
JIBUXKYTCS TUPH, U CHIIy HATsDKeHHs HUTH T, mpu ycioBHH, 4TO KOI(PPUIUEHT

TPEHUS TUPU 2 0 HAKJIIOHHYIO TUI0CKOCTh p=0,1.

3.

CKOpOCTb TeJIa U3MEHSIETCS 10 3aKOHY:
vt=acost2+t—bexp(t2).

rjae a, b — koncranTel. Halitu yckopenue



4. Tlpoexunu ckopocTH Tena Ha ocu Ox u Oy paBHBIL:
v,(t) = at> —be*, v,(t) = a— beoswt,

rze a, b, w — koucrautel. Halitu 3akoH aBuxenus (L)
5.  CxkopocTb Teaa H3MEHSETCS 110 3aKOHY:

v(t) = sin(3t) — t°.
Haiitn myTs Tena 3a uHTEpBAI BpeMeHH OT 0 710 T

6. UIeMy PaBHO 06H18JI €MKOCTH IICIIN, HpeIICTaBHeHHOﬁ Ha pI/ICYHKe? Emkxoctn
C1= 1 CD,C2:2CD,C3=3®.

C,
G
G,
a) l; 0) 6/5;
B) 5/6; T1)2.
7. 3apsoKEHHBIN Iap UMEeT MTOBEPXHOCTHYIO TUIOTHOCTh

o. Hanps>keHHOCTBITONSA B TOYKE, OTCTOSIICH OT MMOBEPXHOCTH IlIapa Ha
PacCTOSIHMU, pABHOM PaanyCy IIapuKa, paBHa
a) 26/¢o; 0) ol4e; B) 4no/ep; r) 6/2mg.

8. Ilpu mpoxoxkaeHun OEJIoro CBETa Yyepe3 TPEXTPaHHYI0 NMPU3MY HaOII0IaeTCs
€ro Pa3JoKEeHUE B CIIEKTP. DTO SBIICHUE OOBICHACTCS

a) uHTepdepeHIren creTa 0) nudpaxuueit ceera
B) MOJISIpU3alIMEN CBETa ) IUCTIEPCHUEN CBETA

9. BexTop cuibl, ACUCTBYIONICH Ha ABMKYIIHICS 3JIEKTPOH

BOJIH3K OECKOHEYHOT'O MPSMOTO MIPOBO/IA C TOKOM, HAITPABJICH N
a) | 0) 1 B) — r) <

Y

10. Ha y3kyro mienb majgaer HOpMaJIbHO MOHOXPOMATHYECKHI CBET C JJIMHHOU
BOJIHBI A. ECli yron OTKJIOHEHUs CBETa, COOTBETCTBYIOUIUNA BTOPOW CBETOBOM

mudpakiuoHHoonoce, pasen 30°, To MIMPHUHA SN paBHA
1) 34 2) 42 3) 54 2) 42

7.2.4 IlpumepHbIi NIepevYeHb BONPOCOB JJIf MOATOTOBKH K 3a4eTy

He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IlpumepHbIi NepevyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMEHY
1-# cemectp

1. Ilpenmer ¢usuku. Dusmyeckas mogenb. Kiaccuueckas MexaHUKA.
Kunematuka. Cucrema  orcueta. Meroasl  3aJaHusi  MOJOKEHHS



~

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

22.
23.

24.

25.

MaTepUaibHOW TOYKHU BHpocTpaHcTBE. CBSA3b KOOPAMHATHOTO U BEKTOPHOIO
MeTon0B. OnrcaHue ABUKEHHS Tela B KJIIACCHUYECKON MEXaHUKE.
KpuBonuneitnoe  aBukeHwe. CpenHsas W MTHOBEHHAas  CKOPOCTb.
PaBHONIEpEMEHHOE JBUKEHHUE.

HepaBHOMEpHOE  KpUBOJMHEMHOE  JBUXEHHE. Paanyc  KpHUBU3HBL
TaHreHuMaIbHOE U HOPMAJIBHOE YCKOPEHHS.

Cunbl B MexaHuku. [IpaBuiio clioxkeHUs CWJI, JIEUCTBYIOIIMX Ha
MAaTEPUATIBHYIO TOUKY.

Nuepuust Ten. Mepa uHepTHOCTH Tena. 3akoHbl HeioToHa. MMmynbe Tena.
NmmynibC CHIIBI.

Mexannueckas cucremMa. BHyTpeHHHE U BHEIIIHUE CUJIbL. 3AKOH COXPAHEHUS
MMITYJIbCa MEXAHUYECKOW CHUCTEMBI.

L{enTp Macc MEXaHUYECKOW CUCTEMBI U 3aKOH €0 JIBUKCHUS.

Wueprmanbabie cuctemMbl oTcdeTa. [IpeoOpasoBanue koopaunar [amwmes.

NuBapnaHTHOCTH 3aKOHOB Hrerotona. MexaHudeckum MIPUHIAI
OTHOCUTEIBHOCTH.

HeunepunanbHbie cucTeMbl oTcueTa. CUIbl MHEPLINH.

DJIeMEHTBI TEOpUU OTHOCHUTEJIBbHOCTH. [TocTynatsl OWHIITEHHA.

[IpeobpazoBanusJlopeHiia.

CrnenctBus u3 npeodpazoanuil Jlopenua. MIHTepBan BpeMeHN MEXy IByMs
coObITUsAMU. JlJTMHA OTpe3Ka.

PenstuBucrckuii umitynse. OCHOBHOM 3aKOH JWHAMUKHU B CIEHHATBLHOU
TEOPUUOTHOCUTEIIBHOCTU. B3aMOCBS3b MacChl U SHEPTUMU.

Pabota u momiHocTh. KoHCEpBaTUBHBIE CHUITBI.

Pabota onHOpoaHOM cuiibl TsikecTd. [loTeHnanbpHas YHEpTHS.

CBsA3b MOTEHIMAIBHON SHEPTUU C KOHCEPBATHUBHOW CUJIOW, IEMCTBYIOLIECH
HAMAaTEPUAIBHYIO TOUKY.

Kunernueckast sHeprusi MOCTyNaTEILHOIO JABUKEHHUS U €€ CBsA3b ¢ paboToi
BHEIIIHUX U BHYTPEHHUX CHIL.

[lomHass  »sHeprus  MEXAHUYECKOW  CHUCTEMBI. 3aKOH  COXpaHEHUs
MEXaHUYECKONIHEPTUU.

AOGCOJIIOTHO YOPYTHI U HEYNIPYTHH yaap.

AOcomoTHO TBepaoe Teno - (dusmdeckas wmonenb. l[locTtymartenbHoe wu
BpAILIATEIBbHOE JIBMKEHHUE TBEPJAOrOo Teja. YIJIOBasg CKOPOCTb U YIJIOBOE
yckopeHue. CBs3b YIIIOBBIX Y JIMHEHHBIX BEJIMYMH.

MOMEHT MHEepUMH MaTEepUAIBHOM TOYKM OTHOCUTEJIBHO OCH BpAIlICHUS -
M€pa UHEPTHOCTH BO BPAIIATEILHOM JIBUKEHHM.

Onpenenenne MOMEHTa HHEPLIUM OJHOPOJAHOTO CTEPIKHSI OTHOCUTEIBHO OCH,
MPOXOAAIIEr uepe3 LeHTp macc. Teopema LlTelinepa.

PaboTa u kuHeTH4eCKasi SHEPTUsl BPAIIATEIIbHOTO ABUKEHUSI.
PaBHogercTByromas cuiia. MOMEHT criibl. BBIBOJI OCHOBHOTO 3aKOHA
JTUHAMUKHBPAIIATEIbHOTO JIBUKEHUS.

MomeHT  uMmyJibca.  3aKOH  COXpPaHEHMsT  MOMEHTa  UMIYJIbCa
MEXAHUYECKONCUCTEMBI.

CranmonapHoe TE€UE€HHE BSA3KOU KUIKOCTH.
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CraTuCcTUYeCKHid W TEPMOJAMHAMHYECKUN METOJbl HW3YYCHHUS CTPOCHUS
BelecTBa. TepMoiMHaAMUUecKasi cucTeMa. TepMoJIMHaMUYECKUe MapaMeTphbl.
Monspaas wmacca. Yuciao ABoragpo. PaBHOBecHble COCTOSHUA |
KBa3UPaBHOBECHBIE TIPOIECCHI.

UneanpHBid Ta3 - (Qusnyueckas Mopenb. YpaBHeHue Kiameipona-
MenneneeBa. M3omnponeccel. 3akoH JlanbToHAa.

OcCHOBHOE ypaBHEHUE MOJEKYJSIPHO- KHHETUYECKOHW TEOPUH HICaTbHBIX
ra3oB. CBs3b JaBlieHUs W TeMmrepaTypbl. OU3WYECKuid CMBICT JABICHUS H
TEeMITepaTypHhI.

Pacnipenenenne Monekyn Ta3a IO CKOPOCTSIM W DHEPIHUS TEIUIOBOTO
nerokeHus. OneiT [ tepHa.

Pacnipenenenne Mosexy B oJie CUJibl TskecTH. bapoMmerpudeckas popmyia.
Cpennsis anuHa CcBOOOJHOTO TMpodera Moyiekyl. dQPeKTUBHBIN
JTUAMETPMOJICKYJIBI.

SBneHue  mepeHoca:  TEIUIONPOBOJHOCTh,  BS3KOCTh U JaudPysus.
Koadbdummentsr muddy3un, BHYTpeHHEro TPEHHS W TEIJIONMPOBOJAHOCTU B
rase.

Yucino creneHeir cBoOOAbI MOJIEKYIIBI. Pacnipenienenre 3Hepruu 1o CTENeHsIM
cBO0O/1bI MOJIEKYJIbl. BHYTpEHHSISI 3HEprus UACaIbHOTO rasa.

KomuuectBo Ternotel. TeroeMkocTs raza. PaboTa raza npu u3aMEeHEHUH €ro
o0beMa.

[lepgoe Hauvano TepMOAMHAMUKHU. HEBO3MOXKHOCTH CO3JaHUS BEYHOTO
JIBUTaTEIIANIEPBOTO POJA.

[IpumeneHne 1epBOro Hadajga TEPMOAMHAMUKHU JUII HU30XOPHUUYECKOTO
npouecca.MonsipHas ¥ yAenbHas TEIIOEMKOCTb Iipu V = const.

[IpumeHeHrne mnepBOrO Hayajda TEPMOAMHAMMKH JUIsl HM300apUYECcKOro
nporecca. MoJisipHast M yzaelbHas TEIUIOEMKOCTb IIPU p = const. Y paBHEHUE
Maiiepa.

[IpumeneHne mnEpPBOTO Hayalda TEPMOAMHAMHUKH I HM30TEPMUYECKOTO
npouecca.PaboTa raza npu U30TEPMUYECKOM IIPOLIECCE.

Anunabatuueckuii nporecc. YpaBuenue Ilyaccona.

Kpyrosseie npoueccsl. Tennoas mammna, KII/. XonoauneHas mammHa.
Hukn Kapuo u ero KIIJI. [Tytu noBeimenns KII/ TerioBsix MammH.
Onrponusg. Ee craructuyeckwii  cmbicin. VI3MEHEHUE SHTPONUHM  TIPU
KBa3UPABHOBECHBIX IPOLIECCAX.

Bropoe Hauano tepmoarHaMuKu. HEBO3MOKXHOCTB CO31aHUS BEYHOTO
JBUIaTEJIIBTOPOro poja.

Tperbe Hauano repmoanHamMuku. Teopema HepHcra.

Cuibl M TOTEHUUANbHASI JSHEPrUsi MEXKMOJICKYISIPHOTO
B3aUMOJECUCTBUA. BHYTpEHHSISI SHEPTUS PEATIbHOTO rasa.

PeanvHble ra3el. YpaBHeHue Ban-nep-Baanbca. M3oTepmbl  peanibHOTO
raza.®a3oBble IIEpexoabl IEPBOIO U BTOPOTO pOAA.

VYcnoBust paBHoBecus ¢as, pa3zoBbie TUATPAMMBI.

2-1 cemecTp
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3axon Kynona. HanpskeHHOCTB M TOTEHLIMAN 3IEKTPOCTATUYECKOTO MOJISL.
Teopema 0 HIUPKYJIALMU FNEKTPOCTATUYECKOTO TOJISL.

JIMNIEeKTpUKH B DJIEKTPUYECKOM I0JIe. DJIEKTPUYECKOE TI0JIe  JTUIOJI,
3apsKeHHOKC(ephl, HUTH U 00BEMHO 3apsyKEHHOTO 11apa.
CerneTonIeKTpUKH.

Teopema ['aycca B uHTerpaiabHOW (opMe M €€ NMpUMEHEHHE IJI1 pacyeTa
AIIEKTPUYECKUX IOJIEH.

[TocTostHHBINA 3neKkTpuyeckuid TOK. Chjla W MJIOTHOCTh TOKAa. 3akoH Oma B
UHTETpabHON 1 quddepenunansHoi Gopmax. 3akonsl Kupxroda.
MarnutHoe B3aUMOJICHCTBUE TOCTOSIHHBIX TOKOB. Bektop 3akon Awmrmepa.
CunaJlopenua.

JIBr>KEeHME 3apsAIOB B AJEKTPUUECKUX U MATHUTHBIX MOJSX.

MarauTtHoe 1oje B BemecTBe. MarHuTHOE MOJIE U MAarHUTHBIN JTUMOIbHBIN
MOMEHT KPYTrOBOI'O TOKA.

Knaccudukanusa maraetukoB. JloMeHHast CTpyKTypa (heppOMarHeTUKOB.
[Mapmonundeckue kosieOanusi. MaeanbHbIE TapMOHUYECKUM OCHHILIATOP.
YpaBHEHHE UICANBHOTO OCHMIUIATOPA U €ro peuieHue. AMIUINTYAA, YacTOTa
u ¢aza xoyieOaHusl.

[Ipumepsl KoneOATENbHBIX JBWKEHUN Pa3NUYHON (PU3NYECKONH TPHUPOIBI.
CBoOonHbIe  3aTyxarolue Koyie0aHUs  OCUWIUIATOpa C  MOTEPSIMH.
Boinyxnennoie konebanus. CroxxkeHue KoneOanuit (OueHus, Qurypsl
Jluccaxy). CBsi3aHHbIe KOJeOaHUS.

Kowmmnekcnas  ¢opma  mOpelncTaBlieHUs  TapMOHMYECKUX  KOJICOaHUHM.
BekTopHoe onucanue cioxxenus koneOanuid. HopmanbHbie MOJIbI CBSA3aHHBIX
OCIWJUISTOPOB. ABTOKOJICOAHMUSI.

Bonubl. Mexanu3aMm oOpa3oBaHUs MEXaHWYECKUX BOJH B YOPYroi cpene.
[IpoonbHBIE W TOMEpPEYHbIE BOJIHBI. YpaBHEHHE Oerymieil BOJIHBI.
XapaKTEepUCTUKHN BOJIHBI.

BosHoBoe ypaBHeHue. @a30Basi CKOPOCTh U TUCIIEPCHS BOJIH.

[Tornomenue BosH. 3akoH byrepa. ®du3nueckue NPUYUHBI MOTJIOUICHUS
3BYyKa B CpEJIE.

HNurtepdpepeniust BonH. OOpa3oBaHHWE CTOSYMX BOJH. YpaBHEHHE CTOSYEH
BOJIHBI M €T0 aHAJIN3.

ONEeKTpOMAarHUTHbIE  BOJIHBI, HMX  OCHOBHBIE  CBOHCTBA.  OJHEprus
AJEKTPOMArHuTHBIX BOJIH. lloTok sHeprum, Bektop YmoBa-IloHTHHTA.
N3nyyeHnne TUIOIs.

JIBoitHOe JyuenpenomiieHue. llonspouasl M MONSPU3ALMOHHBIE PU3MBL.
3akoH Mairoca. MIckyccTBEHHasl ONTHYECKAash aHU30TPOIIHS.

Hubpakuus peHTreHOBCKUX Jy4ed Ha KpPUCTAJUIMYECKOW pEIIeTKe.
HccnenoBaHUECTPYKTYPBI KPUCTAIIIIOB.

CsetoBble BoJiHBI. MHTEepdepennus cBera. ['eomeTpuueckas U onTuveckas
pa3HOCTh XOJa. YCIOBUS MakCUMyMa M MHHUMYyMa HUHTepdepeHIui.
HUuTepdepomerpsl.

UuTtepdepeHiiuss npu OTPaXKEHHM U TMPOXOXKICHUM CBETa YE€pe3 TOHKYIO
IJIEHKY WJIY TJIACTUHKY.



23. EcTecTBEeHHBIN U MOJIIPU30BaHHBIN cBeT. [lomspusanus ceeta nmpu
oTpaxkenun.3akoH bproctepa.
24, DKcriepuMEHTANIbHBIE IPEANOCHUIKM BOSHUKHOBEHHS KBAHTOBOM TEOpUHU.

25. 3aKOHBI U3ITyYEHHUsI HAaTPETHIX TEIl.

26. ®opmyna [lnanka. @OTOHBI.

27. Dpdext KomnroHa.

28. Bonna ne bpoiimns.

29. Ypasuenue llpeaunarepa.

30. JIBmkeHre KBAaHTOBOW YaCTUILIBI B MIPSIMOYTOJILHON MOTEHIIUAIBHOMH sIME.

31. Beurnwuii potoapdext u ero 3akonsl. PoToHBL. YpaBHEHHE DHHIITEHHA.

32. KBanToBas rumnotesa u popmyna Ilnanka.

33. TennoBoe uznyuyenue. 3akoH Kupxroda. Pacnipenenenue sHepruu B CrieKTpe
abcomoTHO uyepHoro tena. 3akoH Credana-bonbivana. 3aKoH CMeEUICHUS
Buna. Ontnueckast mupoMeETpus.

7.2.6 MeToauka BHICTABJICHHUS OLCHKH IPH NMPOBEACHNUH IMPOMEKYTOYHOM
arTecTanuu

DK3aMeH MPOBOJUTCA IO TeCT-OWjeTam, Kaxablid U3 KOTOpbIX conep:kut 10
BOIIPOCOB U 3aAauy. Kaxplil mpaBWIbHBIN OTBET HA BOIIPOC B TECTE OLICHUBAETCS 1
OaiioM, 3a1aua oneHuBaercs B 10 6amioB (5 6amioB BepHOE pellieHue U S5 0aioB 3a
BEpHBIN 0TBET). MakcuMalibHOE KOJIMuecTBO HabpaHHBIX O6aitoB — 20.

I. Onenka «HeynoBIeTBOPUTENBHO» CTABUTCS B CJIydae, €CIH CTYJICHT
HaOpas MeHee 6 0asuioB.

2. Onenka «Y10BIETBOPUTEIBLHOY» CTABUTCS B Cliydae, €ClU CTyIEeHT HaOpa
ot 6 1o 10 6annos

3. Onenka «Xopolo» CTaBUTCA B CiIy4ae, eclid CTyleHT Habpan ot 11 mo 15
OaJJIoB.

4. Onenka «OTJIMYHO» CTABUTCS, €CJIU CTYACHT Habpas oT 16 g0 20 6aios.

7.2.7 IIaciopT OLIEHOYHBIX MATEPHAJIOB

Kontpommpyemsie  pasgensl | Kon HaumenoBanue
/1 | (TEMbI) TUCIUTIIUHBI KOHTPOJIUPYEMOM | OLIECHOYHOT'O CPEACTBA
KOMIIETEHIIUU (WU
€€ 4acTu)
OCHOBBI KHHEMATUKH OIIK-1, OIIK-2 Tect, BOIpPOCHI K DK3aMEHY,
3alMTa JJabopaTopHbIX padoT
JlnHamuka MaTepuanbHOU TOYKH OIIK-1, OIIK-2 Tect, BONPOCHI K K3aMEHY,
3alMTa JJabopaTopHBIX padoT
3aKOHBI COXPAHEHMS OIIK-1, OIIK-2 Tect, BOIPOCHI K IK3aMEHY,
3alMTa JJabopaTopHBIX padoT
JIBr>kKeHre TBEpIOTro Tesia OIIK-1, OIIK-2 Tect, BONPOCHI K K3aMEHY,
3alMTa JJabopaTopHBIX padoT
MexaHuKH CIUIOLIHBIX CPEI. OIIK-1, OIIK-2 Tect, BOIPOCHI K K3aMEHY
OcHoBbel CTO
MonekynsipHas (pu3nka OIIK-1, OIIK-2 TecT, BOIPOCHI K IK3aMEHY
TepmonnHamuka OIIK-1, OIIK-2 Tect, BOIPOCHI K IK3aMEHY,
3amMTa JJabopaTopHbIX padoT




8. | PeanbHble ra3sl, JKUAKOCTH U OIIK-1, OIIK-2 Tect, BOIPOCHI K S3K3aMEHY
TBEpJbIE Tea
9. | DruekTpocraruka OIIK-1, OIIK-2 TecT, BOIpOCHI K IK3aMEHY,
3amuTa Ja00paTOPHBIX padboT
10. | IlocToSIHHBIH NIEKTPHUECKUIN TOK OIIK-1, OIIK-2 TecT, BOIpOCHI K IK3aMEHY,
3amuTa Jab0paTOpHBIX padboT
11. | DnekTpoMarHuTHOE I0JIE OIIK-1, OIIK-2 Tect, BOIPOCHI K IK3aMEHY,
3amuTa Jab0paTOPHBIX padboT
12. | DnexTpoMarHuTHAS HHIYKLIUS OIIK-1, OIIK-2 Tect, BOIPOCHI K 3K3aMEHY,
3amuTa Jab0paTOPHBIX padboT
13. | Konebanus OIIK-1, OIIK-2 TecT, BOIPOCHI K IK3aMEHY
14. | BonHoBas onTHKa OIIK-1, OIIK-2 TecT, BOPOCHI K IK3aMEHY,
3amnmTa JJabopaTopHBIX padoT
15. | KanroBas ¢uzmka OIIK-1, OIIK-2 TecT, BOIPOCHI K IK3aMEHY

7.3. Meroauyeckue  Marepuasdbl, ONpeleJsiOliMe  MPOLeaYypPbI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH

TecTupoBaHue OCYLIECTBIAETCS, TMO0 MPU MOMOIIN KOMITBIOTEPHON CHUCTEMBI
TECTUPOBAHUS, JIMOO C HCIIOJIb30BAHWEM BBIIAHHBIX TECT-33JaHUi Ha OyMa)KHOM
Hocutene. Bpemsa tectupoBanus 30 MuH. 3aTeM OCYILIECTBISIETCS MpPOBEpKa TecTa
HK3aMEHAaTOPOM U BBICTABIIIECTCS OLIEHKA COTJIACHO METOJMKH BBICTaBJICHUS OLICHKU
IIPU MPOBEJCHUY IIPOMEKYTOYHOM aTTECTALIUN.

Pemenne craHmapTHBIX 3a7ad  OCYILIECTBISIETCA, JMOO TIPU  MOMOLIH
KOMIIBIOTEPHOM CHUCTEMBI TECTHUPOBAHMS, TUOO C MCIOJIB30BAaHUEM BBIIAHHBIX 3a]a4
Ha OymakHOM Hocutene. Bpems pemenust 3agad 30 MuH. 3aTeM OCYLIECTBIIAETCS
IpOBEpKa pEIICHUs 3a7ad 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COTrJIacHO
METO/IMKH BBICTaBJIEHUS OLICHKU IIPH MPOBEACHUHN MPOMEXYTOUYHOM aTTECTALlUU.

Pemenne mnpuKkIagHbIX 3a7a4  OCYLIECTBISIETCS, JMOO TMpU  [OMOIIH
KOMITBIOTEPHON CHUCTEMBI TECTUPOBAHMS, TMOO C MCIOIb30BAHUEM BBIJIAHHBIX 3a7a4
Ha OymaxkHOM HocuTtene. Bpems pemenust 3agad 30 MuH. 3aTeM OCYILIECTBISETCS
IpOBEpKa pEIICHUs 3a7ady 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COrJIAacHO
METOJIMKH BBICTaBJIECHUS OLICHKU IIPH NMPOBEACHUHN MPOMEXYTOYHONU aTTECTALUN.

8 YYEBHO METOJINYECKOE U TH®POPMAIIMOHHOE
OBECIIEYEHME JJUCIIUITJINHBI

8.1 Ilepeyenbp y4eOHOH JHUTEepaTypbl, HEOOXOAMMOUW IS OCBOEHHS
AUCUHMILTHHBI
1. Tpopumoa, Taucus WBanoBHa. Kypc ¢wusuku [Tekcr] : yueOHOE

nocobue : pexomeHaoBano MO P®. - 18-e uzn., crep. - MockBa
Axanemus, 2010 (Teepb : OAO "Tepckoii monurpad. komounar", 2010).
- 557 c¢. - (Bricmiee mpodeccrnoHanbHOoe oOpa3zoBanue). - ISBN 978-5-

7695-7601-0 : 772-00

2. Bonwkenmreitn B.C. Coopuuk 3agau mo obuieMy kypcy ¢usuku. CIIO.:
Kuwmxubiit mup, 2005 r.

3. Hetnad A.A., ABopckuii b.M. Kypc duszuku, M.: «Axagemus», 2007 r. —
Pexxum noctyna: https://search.rsl.ru/ru/record/01003411859



https://search.rsl.ru/ru/record/01003411859

4. Huxepor B.A. ®usuka st By30B: MexaHuka M MOJICKYyJIsApHast (U3HKa,
M:  DAeKTpOHHBIN pecypc «IPRbooksy, PEXKUM JIOCTyTIA:
http://www.iprbookshop.ru/85196.html, 2019, 136 c.

5. 3amaunuk 1o ¢usmke : yaeonoe mocooue / C.H. bemonunerkuii. - Mockaa :
duszmataur, 2010. - 368 c. - ISBN 978-5-9221-0175-2.

URL.: http://biblioclub.ru/index.php?page=book&id=76671

8.2 Ilepeyenb HMH(MPOPMANMOHHBIX TEXHOJOIMH, WCHOJb3yeMbIX IMPH

OCYIIIeCTBJIEHMH 00pa30BaTeJbLHOr0 Ipolmecca MO0 JAUCHMILUIMHE, BKJIIOYAS
nepeyeHb JIMIIEH3HOHHOI' 0 NMPOrpaMMHOIO odecnevyeHus, pecypcosB
HH(OPMALMOHHO-TEJIEKOMMYHUKAINIMOHHOH ceTH «HHTepHeT», COBPEeMEHHBIX
npogeccHOHAIbHBIX 023 JaHHBIX U HHPOPMANMOHHBIX CMIPABOYHBIX CHCTEM

WCo~N O howdE

OC Windows 7 Pro

Microsoft Office Standart 2007

Adobe Acrobat Reader

7zip

Moodle

Google Chrome;

https://wiki.cchgeu.ru/

http://www.edu.ru/ — dpenepanbHbiii moptan «Poccuiickoe 00pa3oBaHUE)
. https://old.education.cchgeu.ru/ — obpa3oBarenbhbli moptan BI'TY

10 http://window.edu.ru/ — exrHOE OKHO JOCTYIA K HH()OPMAIMOHHBIM pecypcaM
11.https://cyberleninka.ru/ — naydHas 3JieKTpoHHAs OMOIUOTEKA
12.https://biblioclub.ru/ - AJIEKTPOHHO-OMOIMOTEUHAS cUcTeMa

«YHUBEpCUTETCKAsE OMOJIMOTEKA OHJIANHYY

13.https://wwwe.elibrari.ru/ — mayunas snexTpoHHas 6ubnuoTeka eLIBRARY.RU
14.https://www.iprbookshop.ru/ — snekTponHo-6ubanoreynas cucrema |PRbooks
15.http://phys-portal.ru/index.html — puzrueckuit nHGOPMAITOHHBIN TTOPTAT

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JIUMAS 1JIAA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O MPOLIECCA
JUIss 4TeHus JeKIUM Mo JUCHUILIMHE «®PH3MKa M €CTECTBO3HAHHUE)

UCIIOJIB3YIOTCA AYJUTOPHUH, OCHAILIEHHBIE CTALMOHAPHBIM (WJIM MEPEHOCHBIM)
IPE3eHTALlMOHHBIM 000pY/JI0BaHUEM, - MYJIbTUMEAMMHBIN IMPOEKTOP, IKpaH,
KOMIIBIOTED.

s oOecrieueHus MPAKTUYECKHUX 3aHATHN UCIIOb3YETCA
KOMIIBIOTEPHBIA KJIACC C YCTAHOBJICHHBIM JIMIIEH3UOHHBIM IPOTPAMMHBIM
oOecrieyeHneM U BO3MOKHOCTBIO BbIX0/a B ceTh MuTepHer. [ns obecneueHus
7a00paTOPHBIX 3aHATUA HMCHOJIB3YETCSd KOMIUIEKT MU3MEPUTENbHBIX MPUOOPOB
(JIMHEWKH, IITAaHT€HIUPKYJIU, MUKPOMETPHI, AHAJTUTUUYECKUE U DIIEKTPOHHBIE
BECBI,  DJICKTPOHHBIE CEKYHJIOMEpHI, aMIIEpMETPHI, BOJIETMETPHI,
rajJlbBaHOMETPbI, OMMETpbI), JIabopaTOpHbIE YCTAHOBKM IO BCEM paboTam,
PETYCMOTPEHHBIM paboyeit MpOrpaMMOi JTUCITUTIITHBI.


http://www.iprbookshop.ru/85196.html
http://biblioclub.ru/index.php?page=book&id=76671
http://www.edu.ru/
https://old.education.cchgeu.ru/
http://window.edu.ru/
https://cyberleninka.ru/
https://biblioclub.ru/
http://www.biblioclub.ru/
http://www.biblioclub.ru/
https://www.elibrari.ru/
https://www.iprbookshop.ru/

10 METOJAUYECKHUE YKA3ZAHUS JUISI OBYYAIOIUXCSI MO
OCBOEHMIO JUCLUATLIMHbBI

[To mucuumumue «®du3KKa U €CTECTBO3HAHKMEY» YUTAIOTCS JIEKIHUHU, TPOBOASTCS
NPaKTUYECKHE U JJAOOPATOPHBIC 3aHSATHSL.

OCHOBOM M3y4Y€HUs TUCUUIUIMHBI SBISIFOTCS JEKLUUHU, Ha KOTOPBIX U3JIararoTcs
HanOoJiee CyIIECTBEHHbIE M TPYIHBIE BOMPOCHI, @ TAKXKE BOIPOCHI, HE HAIIECAIINE
OTpa)KeHUS B yUeOHOM JIuTeparype.

[IpakTiueckue 3aHATHS  HAmpaBlIeHbl HA  JIETAIM3UPOBAHUE  3HAHUI,
MOJyYEHHBIX Ha JIEKIUAX B 0000mIeHHON (opme. 3aHATHS TPOBOAITCA IyTEM
peleHusi KOHKPETHBIX 3a/1a4 B ayAUTOPHH.

JIaGopatopHble paOOTHI BHIOJIHSIOTCA Ha JIaOOPATOPHOM OOOPYIOBAaHUU B
COOTBETCTBUH C METOJIMKAMH, TPUBEICHHBIMH B YKa3aHHUSX K BBITIOJHEHHIO padoT.

Bonbiioe 3HaueHHEe MO 3aKPEIJICHUIO M COBEPILIEHCTBOBAHMIO 3HAHUI MMEET
camocTosTeNnpHas padboTa cTyaeHToB. MHpopmalrio o Bcex BUAAX CaMOCTOSATENbHON
PpabOThI CTYIEHTHI MTOJIyYatOT Ha 3aHATHUSAX.

Bun yueOHbIX JlesTeNbHOCTh CTYIEHTa
3aHITHUHN
Jlekms Hanucanne koHcmekTa JIEKUM: KpPaTKO, CXEMaTU4YHO, ITOCIEA0BATEIbHO

(buKcUpOBaTh OCHOBHBIE IMOJIOKEHHSI, BHIBOJIBI, (DOPMYIUPOBKHU, 00OOIICHNUS;
[IOMEYaTh BaXKHbIE MBICIIH, BBIICIATH KIIIOUEBbIE CIIOBAa, TEpMUHBI. [IpoBepka
TEPMHUHOB, MOHATHI C MOMOIIBI0 SHUIUKIIONEIUH, ClIOBapel, CIPaBOYHUKOB C
BBIIIMCBHIBAHUEM TOJIKOBaHHM B TeTpaab. OO0O3HaUEHHE BOIPOCOB, TEPMUHOB,
Marepuana, KOTOpPbI€  BbI3BIBAIOT  TPYAHOCTH, IOUCK OTBETOB B
pexomeHayemoi nureparype. Eciu camocTosiTensHO HE yaaeTcsl pa3oopaThes
B MaTepuaie, HeoOXoaumo  cOpMyIMpPOBaTH  BONPOC W 3ajaTh
MIpenojaBaTelio Ha JIEKIIMH WU Ha PAKTUYECKOM 3aHSTUH.

[TpakTHueckue KoHcnektupoBaHue pekOMEHAYeMBIX HMCTOYHHMKOB. PaboTa ¢ KOHCHEKTOM

3aHATHUS JIEKIMI, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIpOCaM, IPOCMOTP
pekoMeHniyemoil nuteparypsl. [IpocnymmBanue ayauo- W BUAEO3AMUCEH IO
3aJIaHHOM TeMe, pellleHne 3a]1a4 [0 aJITOPUTMY.

JlaGopartopHbie JlaGoparopHble ~ paOOTBl ~ TO3BOJIAIOT ~ HAYYUThCS  NPUMEHSATHh

3aHATUA TCOPCTUYCCKUEC 3HAHMA, IMOJYUCHHBIC HA JICKIIMU IIPpHU PCIICHUN KOHKPETHBIX
3ajady. YroObl HauOojee palLMOHAIBHO M TOJHO HCHOJb30BATH BCE
BO3MOXHOCTH na6opaTopHHx JUIA IMOAT'OTOBKM K HUM H€O6XOI[I/IMOI CIceayeT
pa3o0paTh JIEKIMIO IO COOTBETCTBYIOIEH TeMe, O3HAKOMHUTCA C
COOTBETCTBYIOIIUM pa3/ieJioM y4yeOHHMKa, MNpopadoTaTh IOMOJHUTEIbHYIO
JUTEPaTypy U UCTOYHHUKH, PEIIUTh 331a4H U BBHIIOJIHUTH JAPYrHe MUChbMEHHbIE
3aaHusl.

[Toaroroska k [Ipy moAroTOBKE K 3a4eTy HEOOXOAMMO OPHEHTHUPOBATHCS Ha KOHCIEKTHI
nudepeHIpoBaH | JIEKIUH, PEKOMEHIYEMYIO JINTEpAaTypy W pEIICHHE 3a7ad Ha MPaAKTHYCCKHUX
HOMY 3a4eTy 3aHATHSX.
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