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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI

Jucuunnuna «@uzuka»

MECTO JAUCIUILTUHBI — 00s3aTenbHas yacTh bioka 1. JAucuumninHsl (MOLyIH)

tpynoemkocth — 5 3E / 180 gac.
(dbopma MPOMEeKyTOUHOM aTTecTaiui —Kk3ameH (1 cemectp)

Ilens ocBoeHUs

@dopmupoBaHue y o00ydarolIMXCsi KOMIIETEHIMH B cdepe COBPEMEHHOIO
€CTCCTBCHHOHAYYHOTO MHUPOBO33PCHUA, H€O6XOI[I/IMI)IX JJIs1 UCIIOJIB30BaHU A

JUACIUTLINHEI . o .

MOJTy4YEHHBIX 3HAHUH B TajbHEHIIeH mpodecCHOHATBHON NS TeITbHOCTH.
Kommnerenmun, IIK-1 ChoocobeH WuCHOJB30BaTh 3aKOHBI M METOJbI MAaTEMAaTHKH,
dhopmupyembie B €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK MPH PEIICHUH MpodecCHOHATBHBIX
pe3ynbTaTe 3a7a4
OCBOCHUS
JUACIUATIINHEI

3HaHMs, YMEHUS U
HaBbIKH,
MOJIy4aeMbI€ B
MpoLIecCe OCBOEHUS

3uarn:

— COBPEMEHHbBIE MPEJICTaBICHUSI O MIPUPOJIE OCHOBHBIX (PU3UUECKUX SIBICHUH,
(6] HpI/I‘-H/IHaX X BOSHUKHOBCHHSA U B3aUMOCBS3U,

— OCHOBHBEBIC CbI/ISI/I‘—IeCKI/Ie 3aKOHbBI H FpaHI/IIII)I HpI/IMeHeHI/ISI OCHOBHBIX
(U3MYECKUX 3aKOHOB, JIGKAIlUE B OCHOBE COBPEMCHHOW TEXHWKH U
TEXHOJIOTHUH;

— OCHOBHBIC (1)I/I3I/I'—IGCKI/I6 BCIIMUYUHBI U (1)I/ISI/I‘-IeCKI/Ie KOHCTAHTHI

YMmerTh:

— TPUMEHATH I ONHCAHMS SBJICHUA W3BECTHBIC (DU3WYECKHUE MOJIETH;
MPUMEHATh 3HAHUS O (U3MYECKUX CBOWCTBaX OOBEKTOB U SIBJICHUH B
MPAKTUYECKOU ACSITEIPHOCTH; MCIOJIb30BaTh 3aKOHBI (DMU3UKHU ISl PEIICHHS
MPUKIIATHBIX 3a/a4; MPOBOIUTH (PU3UYECKUN IKCIIEPUMEHT M aHAIM3UPOBATh

JUACIUATUINHBI N
pe3ynbTaThl SKCTIEPUMEHTA, OLICHUBATh MOTPEITHOCTH U3MEPECHHIA.
Baagern:
— HaBBIKAMHU DJKCIUTyaTalluk TMPUOOPOB W OOOpPYIOBAaHMS, W IPOBEICHUS
(bUBUYECKUX U3MEPEHUH,
— OCHOBHBIMHM TIpUeMaMu OOpaOOTKM W HMHTEpIIPETAIlUUd PEe3yJIbTaTOB
W3MEPEHHUI U METOIaMH KOPPEKTHOM OILIEHKHU MOTPEITHOCTH MPU MPOBEIACHUH
(bM3UYECKOTO  JKCIEpUMEHTa TP  aHajdu3e W PEIICHUH TMpodsieM
poECCHOHAIBHON JCSITEIIHbHOCTH.

Kparkas Paspnen 1. dusuueckre 0CHOBBI MEXaHUKHU

XapaKTepUCTUKA Paznien 2. DnekTpu4ecTBO U MarHeTU3M

JUACIUTUTMHBI Pasnen 3. KoneOaHusa 1 BOJIHBI

(oCHOBHBIE OJIOKH H
TEMBI)

Paznen 4. Ontuka u cTpoeHue aroma.
Paznen 5. Monekynsipuast pusuka. TepmoarHaMuka




HEJIb OCBOEHUSA JUCIUAITJIMHBbI

Henbto ocBoenus: aucuuIuinHbl «DPusuka» sBisgercs (OPMUPOBaHHE Yy OOYUYaAIOMIMXCS
oOmiernpoecCHOHANBPHBIX ~ KOMIIETEHIMHA B cepe  COBPEMEHHOTO  €CTECTBEHHOHAYYHOTO
MHUPOBO33pPCHUA, HeO6XOI[I/IMBIX A1 HUCIIOJIb30BAHHA  IMOJIYYCHHBIX 3HAHUH B I[aJIBHef/'H_Heﬁ
podecCHOHABHOM IeATETHPHOCTH.

1. INIAHUPYEMBIE PE3YJBbTATbHI OBYUYEHUSA IO JUCHUIIJINHE
B pesymbraTe OCBOEHHS OCHOBHOH Mpo(eCCHOHAIBLHONW 00pa3oBaTeNbHON MPOTrpaMMEI
BhIcHIero oopasoBanus (nanee — OITOIT BO) 6akanaBpuara no Hanpasienuto noarorosku 20.03.01
Texnocgepnass 0e30macHOCTh HANpPaBICHHOCTh (Mpodmib) NOArOTOBKK «MHXKEHepHas 3amura
OKpYKAroIeH cpeapl» 00yJaroIIUicCs JODKEH OBIAETh CISAYIOIMNMHU Pe3yIbTaTaMH 110 AUCIUTUINHE
«Duznka»:

Tabnuna 1.1
Kapra ¢popmupoBanusi KoMneTeH M 110 JUCHUILIHHE
Kon Pesynbrarsr ocBoenus OITOIT [lepeuenp mIaHUPYEMBIXPE3YIHTATOBOOYUEHUS
komnereH | Cooepoicanue KomnemeHyuti MOUCLUTIINHE
017071

[TIK-1 CriocoGeH ucrnoap30BaTh 3aKOHBI M METO IbI MAaTEMATHUKH, €CTECTBEHHBIX  TYMaHUTAPHBIX HAYK
MIPHU pereHnH MpoeCCHOHATHHBIX 3a1a9

[IK-1.1 |I[Ipumensier QyHAaMEHTaJIbHbIE | 3HATH:
3aKOHBl U METOJbl MaTEeMaTHKH | —COBPEMEHHBIE NPEACTABIECHUS O MPUPOAE OCHOBHBIX

npu pelieHny | pU3N4ecKuX SBJICHUM, O MPUYMHAX WX BO3HUKHOBEHHS
npodeccrnoHalIbHBIX 3a]1a4 | M B3aMMOCBSI3H;
obecrieueHus 0€30MacHOCTH |— OCHOBHBIE ()M3MYECKHE 3aKOHBl W  T'PAHUIIBI
yelnoBeKka (Ha NPOU3BOJACTBE, B|MPUMEHEHUS  OCHOBHBIX  (U3WYECKHMX  3aKOHOB,
OKpYXaloIIen cpesie) JeXalyue B OCHOBE COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH;
— OCHOBHbIE (HU3UYECKHE BEIMYMHBI U (U3NYECKHE
KOHCTAHTBHI.

YMeTh NpuUMEHSTH AJs ONMCAHUS SIBICHUN HW3BECTHBIC
busznyeckue  MoOJeNu;  NPUMEHATh  3HAHUA O
¢usznyecKkux CBOWCTBaX OOBEKTOB U SIBICHUH B
MPAKTHYECKON JIeATENbHOCTH; HCIIOJIb30BAaTh 3aKOHBI
bu3MKK U peleHusl MPUKIAJAHBIX 3a7a4; IPOBOJAUTH
buznyeckuit OKCIEPUMEHT U aHaJIM3UPOBATh
pe3ynabTaThl 3KCIEPUMEHTA, OLIEHHUBATH IMOTPEIIHOCTH
HU3MEpPEHU.

Buasers  HaBbIKAMUAKCILTyaTallUd — NPUOOPOB U
000py0BaHus, U IPOBEACHUS HU3NUECKUX U3MEPEHUN;
00pabOTKM M MHTEPIPETAUH Pe3yabTaTOB U3MEPEHUI
U METOJIaMU KOPPEKTHOM OLIEHKM MOTIPEUIHOCTH IIpH
pOBEIEHUN (PU3UUECKOTO SKCIEPUMEHTA MPU aHATIN3e
" peleHnn npooiem npo¢ecCuoHANbHOM
JESITEIBHOCTH.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
JucturuinHa «Pu3nka» OTHOCHTCS K 00s13aTeNbHON YacTH biioka 1«/Iuciurmabl (MOTyIH)»
pabodero yaeOHOTO IIaHa.




JUisi yCTIEIIHOTO OCBOEHHS JWCLUIUIMHBI HE TpeOyeTcs 3HaHWW, BBIXOIAIIMX 3a IPEeIibl
IIKOJIBHOM IPOIPaMMBL.

JlucuuiuiiHa  SIBIISIETCSL TPEALIECTBYIONIEH M HeoO0XoauMma Uil  yCHEIIHOTO OCBOCHUS
MOCIIEAYIOIUX  JUCHUIUIMH.  «Teoperudeckass ~ mexaHuka»,  «VHXeHepHas  IeoJIorus»,
«DIEKTPOTEXHUKA M IJICKTPOCHAOKEHUE» U JAPYTrUX TUCIHUIUIAH, HCIOJB3YIONIUX 3aKOHBI (PU3UKU
,MOXET OBITh TIOJIE3HOM Il TPOBEIACHUS BCEX BHJOB TPAKTUK, MOJITOTOBKH BBITYCKHOMN
KBTM(DUKAIIMOHHOM pabOThI OakaiaBpa.

JucuumuinHa u3ydaercst B 1-om cemectpe Ha 1-oM Kypce npu 04HOH Gopme oOydeHus.

3. OFBEM JINCHUATIJIMHBIA BUbI YYEFHOMN PABOTHI
OO0mast TpyI0eMKOCTh IUCIUIUINHBI CocTaBIsieT 5 3.¢., 180 akageMuuecKknx 4acos.
Pacripenienieane oO0beMa JHUCHIUILIMHBI 10 CEMECTpaM M BUIAM 3aHATHHA, a TaK)Ke YacoB,
BBIZICJICHHBIX HAa KOHTAKTHYIO paboTy OOyJarommxcsi ¢ MperojaBaTelieM W Ha CaMOCTOSTEIBHYIO
paboTy 00yJarOMUXCS B COOTBETCTBHY ¢ pab0YMM y4eOHBIM TUTAHOM TIPEICTaBIeHO B Tabmwie 3.1

Tabmuma 3.1
O0bem IMCUMIJIMHBI 10 BUAM Y4eOHOil padoThl (B akajaeM.Jacax)

TpynoeMKOCTh, aKa/IeM. YaChl

OuHnas ¢popma

Cemectpol |  OObeM

Bt yiebioit padotet Pacnipenenenue KOHTAaKTHOM
4acosB 1 paboThI

AyIHUT. KOHTaK. padoTa (Bcero), B TOM YUCIIE 3aHATUSA 96 96 96
JICKIIMOHHOTO ¥ CEMUHAPCKOTO TUTIOB:
- nexiun (JI) 48 48 48
- mabopatopubie 3aHaTus (JI3) 16 16 16
- mpakTryeckue 3anstus (I13) 32 32 32
CamocrosiTesibHasi paboTa (BCEro): 57 57 57

- MOATOTOBKA K KOJUToKBUyMY (K1.) 10 10

- BBIIIOJIH. pacdyeTHO-rpadudeckoit padorsl (PT'P) 20 20

- CaMOCTOSTEIIFHOE U3yUYCHHE PA3/ICIIOB,

- IpopabOTKa M MOBTOPEHHUE JICKIIMOHHOTO MaTeprala,
YTeHUE YIeOHUKOB, JIOTIOJHUTEIILHON JIUTEPATYPhI, padoTa
CO CITPaBOYHUKAMH, 12 12
- TIOITOTOBKA K MPAKTUYECKAM 3aHATHSIM;

- TIOITOTOBKA OTYETOB 10 JIA00PaTOPHBIM paboTam;
- JIPYTHe BUJIbI CAMOCTOSITENTHHON PabOThI

MOATOTOBKA K 3a4eTy/9K3aMeHy 15 15
KonTpoJas 27 27
Buj npomMeskyTouHOM aTTecTAMM s s 5
Oomas Jackl 180 180 98
TPYAOEMKOCTh 3a4€THBIC €MHUIIBI 5 5




4. COAEP)KAHUE JUCIIUAITJIMHBbI

CopepxaHue AUCHUIUIMHBI CTPYKTYPUPYETCA 10 TeMaM (pa3zesiaM) ¢ YKa3aHUEM OTBEJIEHHOIO
Ha HUX KOJMYECTBA aKaJEMUYECKHUX YacOB U BHJIOB YUEOHBIX 3aHATHH 11 OUHON (OPMBI 00yUEHHS.

Tabnuma 4.1
CoaepikaHue 3aHATHI JEKIIMOHHOI0 TUIA (JIEKIMHU) VI 04HOH GopMbl 00yyeHHs
O0beM,
Howmep pasznena HanmeHnoBaHue TeMBbI JIEKIIMOHHOTO 3aHATHUS, KPATKOE COJEPKAHUE AKaIL1ac
I cemectp
Tema 1: DnemenTsl kuHeMaTuku. MarepuanbHas Touka. Cucrema
otcuetra. Pammyc-Bektop. Tpaekropusi asmxenus. [lepememenne. [TyTs. 5

Cxkopoctb. YckopeHue. YrioBasi CKOPOCTb. YTIIOBoe yckopeHue. CBs3b
JIMHENHEIX U YIJIOBBIX BCJIMYMH.

Tema 2: Jlunamuka noctymnarenbHoro aswxeHus. Cuna. Macca. 3akoHbI

Hprorona. Bropoii 3akon HproToHa 1711 MEXaHUYECKOW CHCTEMBI. 3aKOH 2
COXpaHEHUsl UMITYJIbCA.
Paznea 1. Tema 3: /luHamuka BpamaTeabHOTO IBMKEHUSA. MoMeHT criibl. MOMEHT
®usnueckue |uMHEepUMU. MOMEHT MMIyJabCa MarepuanbHOM TOYKH. OCHOBHOM 3aKOH 2
OCHOBBI JUHAMUKH BpAIIEHHUS TBEPAOrO TeNa. 3aKOH COXpPaHEHUs MOMEHTa
MEXaHUKH VIMITYJIBCA.

Tema 4: PabGora, MomHOCTh, »3Heprus. Pabora cuiasl 1pu
MMOCTYNNaTCJIbHOM W BpalllaTCJIIbHOM IBHMXCHUU. MOI]_[HOCTI).

Tema 5. Mexannueckas  dHeprusi.  KuHernueckas — dHEprus
MOCTYNaTebHOTO M BpalllaTeJIbHOTO  JBIDKEHUs. Teopema o
KHHeTH4Yeckoil sHepruu. KoHcepBaTHBHBIE U JUCCUIIATUBHBIC CHIIBL. 2
[TorenumanpHas sHeprus. Teopema O MOTEHUHAIBHOW SHEPruu. 3aKOH
COXpAaHEHUs MEXaHWYeCKOoM sHeprun. KocMuueckne CKOpoCTH.

Tema 6: Dnexkrpocratuka. DIEKTPUYECKUM 3apsll. 3aKOH COXpAHEHUS
aneKkTpudyeckoro 3apsana. 3akoH Kymona. DOnektpuyeckoe —more.

Hanpsk€nHocTe  anekTpuueckoro  moss.  Hampsbk€HHOCTh  moJIA 2
To4eyHoro 3apsana. Ilpunmun  cynepno3uumu — noneil.  Jlunum
HANPsHKEHHOCTH.

Tema 7: [ToTox HanpspKEHHOCTH 3JeKTpruyeckoro noJist. Teopema ["aycca
JUIS AJIEKTPOCTAaTUYECKOTrOo MoJist. PaboTa cuil 3JeKTpoCcTaTH4ecKoro MoJjs

npu nepeMeleHI 3apsa. [upkynsanus HanpsHKEHHOCTH 2
siekTpuyeckoro  moss.  [loTeHmman M pa3HOCTh  MOTEHIUAJIOB
Pasnea 2. JIEKTPOCTATUYECKOTO TOJISL.
OnektpuuectBo |[Tema 8. CBsa3p MeXIy HanpsHKEHHOCTbIO U MOTEHLUAIOM
Y MarHeTus3M |3JeKTpocTaThdeckoro mnoiisd. KonzaeHcaTtopbl. OHEprus 3apsHKEHHOTO 2
Pazpnen 3. KOHJEHCATOPA. DHEPrus MNIEKTPUUYECKOrO MOJIs.
Konebanusa u | Tema 9: Dnekrpudeckuii Tok. Cuia u mioTHOCTh Toka. CONpoTHBIICHUE
BOJIHBI npoBoAHMKA. 3akoH OMa A yyacTka 1enu. MCTOUYHMKN 2JIeKTpUYecKOro

TOKa. DJEKTPOJABWXKYyIIas cuwia. PaboTa W MOLIHOCTh 3JIEKTPUYECKOTO
ToKa. 3akoH Jlxxoynsa — Jlenna.

Tema 10: DnextpomaruetusMm. MarautHoe mnosie. MTHAyKIMS MarHuTHOTO
noyia. JIMHUM MarHUTHOW WHAYKIWHU. 3aKOH MOJHOTO ToKa. JIuHuH 2
MarHUTHOM MHIYKIMH. 3aKOH MOJHOTO TOKa. MarHUTHBIN MOTOK.

Tema 11: Teopema Taycca pgns wmarHuTHoro mojs. PaGorta 1o
MIEPEMEILEHUIO TPOBOJHMKA C TOKOM B MAarHMTHOM Moje. SIBieHue
3JIEKTPOMArHUTHOU MHIYKIWH. IIpaBuio Jlenna. 3aKoH
AJIEKTPOMArHUTHOM MHIYKIIMH




Howmep pa3znena

HanmenoBaHue TeMbI JICKOHMOHHOT'O 3aHATUA, KPATKOC COACPKAHUC

O0beM,
aKaj.Jac

Tema 12: MuayktuBHOCTh. WHIYKTHBHOCTH cOJieHOMAA. SIBiieHHE WU
3aKOH CaMOMHAYKLHMHU. DHEPrus MarHUTHOTO NOJs. DJIEKTPOMAarHUTHOE
noJjie. BuxpeBoe snekTpuueckoe 1mosie. Tok cmeneHus. YpaBHEHUs
Maxkcgerna. Konebanusi.

Tema 13: Tapmonumueckue koneOanus. [IpyKMHHBI MasTHUK.
KonebarenbHblii KOHTYp. 3aryxaroniue kosieOanus. BriHyXIeHHbBIE
KoneOaHus. SIBneHue pe3zoHaHca. BoaHbl. YpaBHeHuEe IIIOCKOM
MOHOXPOMATHUYECKOW BOJIHBI

Pazpea 4.
Onrtuka u
CTPOEHHUE aToMa.

Tema 14: ['eomeTprueckas onTuka. 3aKOHBI OTPAKEHUS U MPETOMIICHUS
cBeta. BonHoBas u kBaHTOBas npupoa ceera. KopryckynspHo-
BOJIHOBOM JTyaJIM3M.

Tema 15: DnekrpomarHuTHbIE BOJIHBL. HTEpdepeHIus ceTa.
KorepentHocTh. YcnoBus ycusieHus u ociaabiieHus CBeTa Mpu
MHTEpPEpEHINH.

Tema 16: ludpaxius ceera. [Ipunmun [olirenca — dpenens.
JudpakuroHHas pemeTka. JIeKTpoOMarHuTHasi IpUpo/ia CBETa.
ITonspuzanus ceera. 3akonsl Masmoca u bprocrepa.

Tema 17: TennoBoe u3mydeHne U €ro XapakKTEPUCTUKNA. 3aKOHBI
TEIUIOBOTO M3nydeHus. Ontudeckas nupometpusi. Potospdexr. 3aKoHbI
dbotorddexra. Ypasuenue porordpdexra. [Inanerapnas Mmoaens aroma.
[Toctynater bopa. JIuneliuaTsie CIIEKTPHI U 3aKOHOMEPHOCTH B HUX.
bopoBckas MOZesIb aTOMa BOAOPOAA.

Tema 18: DnemenTsl kBaHTOBOH (hm3uku. ['umoresa ne bpoiins.
KopnyckynsipHo-BOJTHOBOM Ayannu3M MukpodacTuil. Bosnsl ne bpons.
[Tpunnun Heonpenenéunoctu I eizenoepra. Ypasuenue [Ipenunrepa.
KBaHTOBBIE UnCIa.

Tema 19: DniemenTs! sinepHo pusuku. CocTaB aTOMHOTO sizipa. SaepHbie
CWJIBL. DHEprus cBs3u sAapa. PaanoakTHBHOCTh. 3aKOH PaJMOAaKTUBHOTO
pacnana. SlnepHble peakluy U 3aKOHbI COXpaHEeHUs. SliepHas LernHas
peakuus. TepMosiiepHble peaKkiiu.

Pasnea S.
MonekynspHas
¢buzuka u
TEPMOIMHAMUKA

Tema 20: DnemeHTapHas MOJICKYJISIPHO-KMHETUYECKasl TEOPHUsI Ta30B.
Tepmonunamuyeckas cucrema. Maeansueiil raz. OCHOBHOE ypaBHEHHUE
MOJICKYJISIPHO-KMHETUUECKON TEOPUH UJCATBHOIO ra3a. Y paBHEHUE
MenneneeBa-Knaneitpona. Pacnpenenenne Makcsenia. @u3ndeckuil
CMBICJI TEMIIEPATYPHI.

Tema 21: Yucno creneneit cBoOo bl Pactipenenenue sHepruu mno
CTENeHsIM CBOOOIbl. BHYTpeHHSIS1 SJHEPrHsl TEPMOIMHAMUYECKOM
cucteMbl. BHyTpeHHsIs 3Heprus nuaeanbHoro rasa. KoinuectBo TemioTsl.
IlepBblil 3aKOH TEPMOJUHAMUKH.

Tema 22: TepmouHaMudeckas BEposATHOCTb. DHTponus. Dopmyna
Bbonbivmana. Vi3MeHeHne SHTPONMU TPU HEKOTOPBIX TEPMOJANHAMUYECKUX
nporieccax. PaBHOBeCHbIE 1 HEPAaBHOBECHBIE, 0OpaTUMbIE U HEOOpaTUMBbIE
IPOLIECCHIL..

Tema 23: TermooOmeH. Annabatudeckuii npoiecc. Bropoii 3akon
tepmoarHamMuku. Tersossie aeuratenu. Hukn Kapno




Howmep paznena HaumeHoBaHMe TeMbI JIEKLIMOHHOT'O 3aHATHUS, KPATKOE COJIEp/KaHNe a?cg;i{h;,c
Tema 24: Peanbhble razel. YpaBHenue Ban-nep-Baanbca. 30Tepmbl
peanbHOTO Ta3a. ArperatHoe U (pa3oBoe coctosiHue BemecTsa. [lonarue 2
TepMOArHAMHUYECKOH (pasbl. Da30BbIe MEPEX0Ibl IIEPBOTO U BTOPOTO POJIA.
TpoiiHas Touka.
HUroro| 48
Tabnuua 4.2
JlaGopaTopHblie pa6oThl 11 04HOM GopMbI 00yUeHUsI
HawnmenoBanune 3aHATHI Obnem,
aKaj.yac
JI3 1. Mastauk MakcBesuta. Onpe/eneHie MOMEHTa HHEPIIUK MasTHUKA MakcBera u 2
IIPOBEpKA 3aKOHA COXPAHEHUs MEXAaHUYECKOMN SHEPIHUH.
JI3 2. MastHuk O6epbeka. OnpeneneHue MoMeHTa HHepuuu MasTHrKa ObepOeka u 2
MIPOBEPKA OCHOBHOTO YPaBHEHHUS TWHAMHKHU BPAIIATEILHOTO JIBIKCHHUSL.
JI3 3. OmnpeneneHrie MOMEHTOB HHEPIIMH TBEP/BIX TEJI METOJIOM KPYTHIIbHBIX KOJIeOaHUH.
Ornpenenenre MOMEHTOB UHEPITUHU TEJT OTHOCUTENIHHO TJIABHBIX OCEH MHEPIIUU U 2
MIPOBEPKA OCHOBHOTO YPaBHEHUS TWHAMHKHU BPAIIATEIbHOTO JIBIKCHHUSL.
JI3 4. Onpenenenne ckopocTy nojera nyiad. [IpoBepka 3akoHa COXpaHEHHS] UMITYJIbCA. 2
JI3 5. MarauTHsbI€ CBOKCTBA BellecTBa. OnpeereHne KOIPIUUTUBHOM CUITbI 5
(dheppomarueTuka.
JI3 6. 3ydenwne 3eKTpoHHOTO ocIuiorpada. 3HaKOMCTBO ¢ paboToOi 5
aneKTpoHHOIy4YeBor TpyOku (DJIT).
JI3 7. U3yuenue saBneHud B3aumMonHaykuuu. [Ipoepka 3akona dapanest 5
AIIEKTPOMArHUTHOM MHIYKIUU.
JI3 8. M3ydeHune 3eKTPUUYECKUX 3aTyXaronuX Kojiebanuii. OnpeaesieHnii nepruoaa u 5
JIEKPEMEHTA 3aTyXaHusl 3aTyXaloluX KojebaHuil B KojaebaTeIbHOM KOHTYpE.
HTOI'O 16
Tabnuua 4.3
IIpakTnyeckue 3aHATHS JJI51 04HOH (POPMBI 00yUeHUA
N O0beM,
HaumenoBanue 3anstuil
akaJ.gac
I cemecTp
I13 1. KunemaTuka v TMHaMHKa NOCTYNATEIbHOTO JIBUKEHUSL. 2
I13 2. KunemaTtuka v TMHaMHKa BPaIaTeIbHOTO JBUKEHUS. 2
I13 3. PaboTa. MomHOCTh. DHEPTHSL. 2
I13 4. Dnexrpocraruka. HanpsskeHHOCTh M NOTEHIMAI AIEKTPOCTATUYECKOTO MOJIS. 2
I13 5. TlocTosiHHBIN 3NeKTpUYECKU TOK. 3akOHBI OMa /17151 yJacTKa ey U JJIs OJIHOM 5
nenu. ConpoTUBIEHUE TPOBOJHUKOB.
I13 6. MarnuTtHOe nosnie. HIyKIust MarHuTHOTO 1oJist. MarHuTHsIM moTok. PadoTta no 5
MepeEMENIEHUIO POBOJIHHUKA C TOKOM B MarHUTHOM TIOJIE.
I13 7.5IBnenune anexrpoMarHuTHON MHAYKIUH. [IpaBuno Jlenna. 3akoH 2
AIIEKTPOMArHUTHOM MHIYKIUU.
[13 8.MaaykTuBHOCTH. HAYKTUBHOCTH COJIeHOUIA. SIBJIEHUE U 3aKOH CAMOUHTYKIIHH. 2
DHeprusi MarHuTHOTO MOJIS.
I13 9 Mnrepdepennus BoaH. Y clloBHE MAKCHMyMa M MUHUMYMa 2
I13 10 Audpaxuus cera. [Ipuniun [toiirenca — @penens.ludpakunonHas perierka 2
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. O0beM,
HaumenoBanue 3ansThil
aKaj.yac
113 11 Ilonspusanus ceera. 3akoHbl Mantoca u bprocrepa. 2
I13 12 TennoBoe U3Iy4eHHUE U €r0 XapaKTEPUCTUKH. 3aKOHBI TEIJIOBOTO 2
n3nydeHus. ®orodddexr. 3akousl hoTorddekra. YpaBuenue hotodrddekra.
I13 13 CocraB aTroMHOTO sifjpa. SnepHble CUilbl. DHEPrUs CBSA3U A1pa. PaquoakTUBHOCTS. 2
3aKkoH paJIMOAKTHUBHOTO pacnajaa. SnepHbie peakiiu 1 3aKOHBI COXPH.
[13 14. MounekynsipHO-KUHETHYECKask TEOpUs UAECAIBHOrO raza. Y paBHeHue MeHieneepa- 5
Kitanelipona.Pacnipegenienne Makcsesuia.
I13 15. BHyTpeHHss sHEprust TEpMOAMHAMUYECKON cucTeMbl. BHyTpeHHss sHEeprust 2
ujeanbHOTO ra3a.Pabora rasa npu u3MeHeHnu ero oobEMa.
I13 16. IlepBeiii 3aK0oH TepMOAUHAMUKU. [IpuMeHeHe epBoro 3aKkoHa TEPMOIMHAMUKU 2
JUTsl 130TIpo1ieccoB. BTopoil 3ak0H TepMOAUHAMHUKHU. DHTpOMHs. TemIoBbIe IBUTATEIN.
HTOIO 32
Tabnuna 4.4
CamocrosiTesibHast paboTa CTyAeHTa JJ1 04HOil (P OopMBbI 00yUeHHs
Howme o
P Bup camocrosTensHOM O0beM,
paszaena Haspanue
paboTHI CTy/IeHTa aKaJ1.4yachl
(Tembl)
Tematuka nexuit Nel-4
1. MCHTBI KHHEMATUKU,
Pasznensr Jneme eMa ’
19 Komnoxsuym Nel 2. JluHaMKKa TIOCTYNATENLHOTO IBUKEHHS; 10
! 3.JlnHaMuKa BpaIaTeIbHOTO JBHKCHUS;
4.Pabora, MOIITHOCTH, YHEPTHS.
3amanust 1711 pacueTHO-TpaPuIecKoit pabOThI
o Teme (pasneny) Tema: «Kunemarnka u
JWMHaAMHKa IMOCTyNnaTCIbHOI'OU BPpallaTEIbLHOI'O
IBIDKEHU», «Pabora. MomHOCTh. DHEPTHSL.
3aK0HBI COXpaHEHUD DIEKTPUIECTBO U
Paznen | PacuernHo-rpaduueckas MarHerusM. 3akoH Kymona. Hanpsox€HHOCTB TTOMS 20
3,4 pabota Nel TOYEYHOro 3apsiaa. Teopema [aycca. DHeprus
3JIEKTPHYECKOTO TOJISA. DIIEKTPHISCKUH TOK.3aKOH
Owma a5 ygacTka mens. DIeKTPOIBIIKYIIAsl CHIa.
PabGoTa u1 MOIITHOCTE AIEKTPUUECKOT0 TOKA. 3aKOH
xoynst — JleHua. SIBneHuen 3aKoH
ANEKTPOMArHUTHOM MHIYKIIUU
CamocTosATeNnbHOE U3YyY€HUE OCHOBHOM U
CamocrosiTenpHOE .
JOTIOTHUTEIBHOU JIUTEPATYpHhI, IIOUCK U COOP
H3y4YEHUE TEOPETUUECKOIO
uH(GOpPMALIUU TIO TUCIUILTUHE B
Pazgener | Mmatepuana.
NEePUOIUYECKHUX NIEYaTHbIX U UHTEPHET- 12
1-4 [ToaroroBka K 3aHATUAM o
U3JIAaHUSX, HA O(PUIIHATBHBIX CAalTOB;
CEMHMHAPCKOIr'0 TUIIA
M3y4YEHHE JIEKIMOHHOTO MaTepuaia,
(TpakTUYECKUM 3aHSTHUSIM)
BBINOJIHEHHUE JIOMAIITHETO 3a1aHUs
Paznensr [ToBTOpEHUE U 3aKpEIIEHUE U3YYEHHOTO
. [ToaroroBka K sK3amMeHy P P v 15
1-4 MaTepuaia
HTOIO 34 1 CEMECTP 57




5. OHEHOYHBIECPEACTBAJIA NPOBEJAEHUA TEKYIIET'O KOHTPOJIS U
IMPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIUXCS 11O JUCIHUILIVHE

5.1. Buabl 1 ¢opMBI KOHTPOJIS IO JUCHHUIINHE

KoHTponb ypOBHSI YCBOGHHBIX 3HaHHMIl, OCBOEHHBIX YMEHHUW U HPUOOPETEHHBIX HaBBIKOB
(BazeHuil) OCYIIECTBISAETCS B PaMKaxX TEKYLIEro M MPOMEXKYTOYHOTO KOHTPOJS B COOTBETCTBUU C
[TonoxeHneM o TEKyIIeM KOHTPOJIE U IPOMEXYTOUHOM arrecTanuu ooydaromuxcs B KI'ACY.

Texkymuii KOHTPOJb OCBOEHHS KOMIIETEHUUI MO AUCUMIUIMHE IPOBOAMUTCA IMPU HU3YUYEHUU
TEOPETUYECKOT0 MaTepHualla, BBIIIOJHEHUN 33JaHUIl Ha MPAKTUYECKUX 3aHATHUAX, cjau€ OTYETOB IO
nmabopaTopHbIM  paboTaM, BBHITIOJHCHWHM WHAMBHIyadbHBIX 3amanuii B cucreMe MOODLE,
KOJUIOKBUYMOB. TeKyIiemMy KOHTPOJIIO MOIEKUT MOCEUaeMOCTh CTYJJEHTaMU ayIUTOPHBIX 3aHATHI 1
paboTa Ha 3aHSATHUSX.

HToroBoil o1ieHKOM OCBOEHHUS AWMCHUUIUIMHAPHBIX KOMIIETEHUUH (pe3yiabTaToB OOyudeHHUs IO
mucuuiinHe «Pu3nkay) sBIsieTcs IPOMEXyTOouHas aTTecTanus B GopMe 3K3aMeHa.

Tabmnuia 5.1
MacnopT poHIAa OLEHOYHBIX CPEICTB MO JUCHUIIIHHE
Ne | KonTtponupyemsie Kon OnenouHble cpencTBa
/T pasnensl (TeMbl) KOHTPOJIMPYEMOU HaNMMEHOBAHUEOIIEHOYHOTO KomnnuectBo
TIMCITATIINHEI KOMTMETEHITUH (M CpeacTBa 3aJaHuN WITH
€€ 4acTH) BapHaHTOB
1 Paspmen 1,2,3 TIK-1 Kxn-1, 25
2 Pasgensr 4,5 [IK-1 PI'P 25
5 Bce pazgensr [IK-1 DK3aMeH 25

5.2. TunoBble 3aJaHUA ¥ MATEPUAJIBI VISl OLEHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIM B
npouecce 0CBOCHHUS THCIUIIHHBI

5.2.1. OueHouHbIe CpeACTBA JJIs1 MPOBEICHMS TEKYIIECH aTTeCTalluu
Ilpumepnule sonpocevl no pazdenam OUCUUNIUHBL 011 KOJLIOKGUYMA
Pazgen 1: ®uznueckre 0CHOBbI MEXaHUKHU
1. Dnements! KuHEMaTUKK. MatepuarnbHas Touka. Crctema otcuéra. Pamiyc-BekTop.
2. Tpaextopus nerxenst. [lepemenienue. [Tyrs. Ckopocts. Y ckopeHnue.
3. YryoBas CKOpocTh. YTIIOBOE YeKopeHHe. CBsI3b YITIOBBIX 1 JIMHEWHBIX BEJIMUMH.
Ilpumepnule 6onpocevl no pazdenam OUCUHUNIUNDBL 015 KOJLIOKEUYMA
Pazgen 2: DnekTpruyecTBO U MarHeTU3M
1. Dnekrpocrarvka. DNeKTPHYECKuii 3apsil. 3aKOH COXPaHEHHs AEKTPUUECKOro 3apsiaa. 3akoH Kynona.
2. Dnextpudeckoe nose. Hanpssk€HHOCTB aneKTprdeckoro nofist. Hanpsuk€HHOCTB 1Mosist TOUEYHOTO
3apsaa. [IpuHimn cyneprno3unmu nosieit. JInHu HarpsoKEHHOCTH.
3. TloTok HanpspKEHHOCTH ANEKTpUdecKoro nosst. Teopema ["aycca s aneKTpoCTaTHYeCKOro MoJIs.
Ilpumepnule 6onpocvl no pazoenamv OUCUUNIUHYBL 015 KOJLIOKGUYMA
Paznen 3: KoneGanus u BOJTHBI
1. T'apmonnueckue kosnebanus. KosnebarenbHblil KOHTYp. 3aTyxarolue KojaeOaHus.
2. BwiHyXJeHHBIE KoNebaHus. SIBIeHue pe3oHaHca.
3. Bonsbl. YpaBHeHHE MI0CKOM MOHOXPOMATHUYECKON BOJIHBI
Pazgen 4:0ntuka u ctpoeHue aToma.
1. Hntepdepenuus BonH. Judpaxuus ceera. [Ipunnun INoiirenca — dpenens.
2. TemnnoBoe u3ny4eHue. 3aKOHBI TETIOBOTO U3ITydeHusl. OnTHYecKas MUPOMETPHUSL.
3. DnemeHThl saepHOi (usuku. CocTaB aTOMHOTO siipa. SaepHbie CUITbl. DHEPTrusl CBS3U spa.




Ilpumepnvie 3ad0anua ona pacuemno-zpagpuueckoii padomut Nel
Pa3nen 1.®@u3nyeckne 0CHOBbI MEXaHUKH
3ananus ¢ BLIOOPOM OTBeTA:
1. CruiomHoM ¥ NoibIi HWIMHAPHI, UMEIOLIUE OJUHAKOBBIE MACChl U PaNYChl, BKATHIBAIOTCS Ha
TFOPKYC OJAVMHAKOBOM HA4YaJIbHOM CKOPOCTHIO. BhIllie ogHUMETCH. . .
Bribepure npaBUIIbHBIIBAPHAHT OTBETA:
A)CIUIONIHON UIMHAP;
B)nosbrit ununap;
C)crionrHo# 1 NOJBIN UIHMHPEI TOHUMYTCS. Ha OJJHHAKOBYIO BBICOTY.
2. TloxGepuTte mpaBUIBHOE OMIPEICIICHHIE
[Iepememenue -.....
IIyts -....
3agauu:
3anaua 1: Touka IBMKETCS C OCTOSTHHOM 110 MOJIYJIIO CKOPOCTHIO V TI0 OKPY>KHOCTH pajuyca
R.Kax n3amMeHunTcs HOpManbHOE YCKOPEHHE TOUKHU, €CIIU €€ CKOPOCTh YBEJIMYUThH BJIBOE, a €€
paanyc yMEHBUIUTH B/BOE.
3agaua 2: [lon nelicTBuEeM HEKOTOPOM CHIIBI TEJIEKKA, IBUTASICh U3 COCTOSIHUS MOKOSI, MTPOIILIa
1yt 40 cM. Koraa Ha tenexky nosoxxuinu rpy3 Mmaccot 200 1, To Mo AEMCTBUEM TOU K€ CHIIBI
3a TO e BpeMs TeJeKKa MPOIUIa U3 cOCTOSIHUA MMOoKos ImyTh 20 cm. KakoBa macca tenexku?
OTBeT nanTe B KWJIOTpaMMax.
3anaua 3: 13 niimHHOM MOJOCKU pEe3UHBI )KecTKocTh k caenanu poratky. Haiinure
KMHETUYECKYIO SHEPTUI0 KaMHsl, BBIITYLIEHHOTO U3 3TOM pOraTKH, €Clii Pe3UHY PaCTSHYIIH C
cunoit F u 3aTem otmmycTunm.

Pa3znen 2: JjieKTpHM4eCTBO M MAarHeTU3M
3aganuga ¢ BLIOOPOM OTBeETA:
1. PaGota cWJI 3JIeKTPOCTATHYECKOT0 MOJIsl PH NepeMellleHuH TOYeYHOro 3apsiia
[TonGepuTe MpaBUIBLHOE ONIPEICIICHUE:

1. paBHa cuiie, IEUCTBYIONIEH CO CTOPOHBI MOJI HA MOJOKUTEIbHBIA TUHUYHBINA 3apsi/;

2. paBHa U3MEHEHHUIO €T0 NOTCHIIMAIIBHOW YHEPTUH;

3. ompenensieTcst TOJbKO HAYaTbHBIM M KOHEUHBIM TTOJIOKESHHEM 3apsifia;

4. paBHa TIPOM3BEICHUIO 3aps/a, MEPEHOCHMOTO W3 OJHOW TOYKH IOJIA B JIPYTyIO, HA Pa3HOCThb
MOTEHITMAIOB MEXIY HUMHU.

2. Cnja Toka

[TonGepuTe nMpaBUILHOE OMPE/ICICHUE:

1. paBHA CKOPOCTH M3MEHECHUS 3apsia B 3aJaHHOM 00bEME ITPOBOIHUKA;

2. 3TO cuJjla, IeHCTBYIONIAs HA ABVIKYIIUNWCS €IMHUYHBIN 3apsij;

3. paBHa 3apsi1y, IEPEHOCUMOMY Yepe3 PacCMaTPUBAEMYIO TIOBEPXHOCTb, B €IMHUILY BPEMEHU;

4. 370 cua, IEHCTBYIOIIAs HA MIPOBOIHUK C TOKOM;

5. 3To cuina, AEUCTBYIOIIAs HAa JBUKYIIHICS 3aps]l B QJIEKTPUUECKOM II0JIE.

3. SIBieHHeM 3J1eKTPOMATHUTHON MHIYKIIMH HA3bIBAETCH:

[Toxbepute mpaBUIbHOE OTIPEICICHHE:

1. senenue Bo3HukHOBeHUs D./[.C. B IpoBOAAIIEM KOHTYpE, KOTOPBIN JTHMOO MTOKOUTCS B

MMOCTOSIHHOM MAarHUTHOM TI0JIe, TN0O ABMXXKETCS B HEM MPH YCIOBUH, YTO YUCIO JTUHUHN

MAarHUTHOM UHAYKIMH, IPOHU3BIBAIOIIEH 3TOT KOHTYpP, HE MEHSETCA CO BPEMEHEM;

2. sBneHue BO3HUKHOBeHUs O.J[.C. B MpoBOASAIIEM KOHTYPE, KOTOPbII MOKOUTCS BO BHEIIHEM
MEPEMEHHOM MarHUTHOM MOJIE;

3. sBnenue Bo3HUKHOBeHMS J.J[.C. B IpOBOISIIEM KOHTYpE, KOTOPBIM ABMKETCS BO BHEIIHEM
MAarHUTHOM MOJI€ MPHU YCIOBHUH, YTO YHCIIO JIMHUA MAarHUTHOW MHAYKIIMH, POHU3BIBAOIIEH
3TOT KOHTYp, MEHSIETCS CO BPEMEHEM;

4. saBnenue Bo3HUKHOBeHUs J.J[.C. B mpoBOAsAIIEM KOHType, NpPU BCAKOM H3MEHEHUH
MAarHUTHOTO MOTOKA Yepe3 ero Mmiolla/ib;
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5. sBnenue Bo3HuKHOBeHUs J.J[.C. B mpoBOmAIIEM KOHTYpE, KOTOPBIA JIMOO TOKOHUTCS BO
BHEIIHEM IOCTOSTHHOM MAarHUTHOM II0JIe, JTHOO JIBMXKETCS B HEM IPU YCIOBHH, YTO YHCIIO
JIMHUI MarHUTHOW MHAYKLIMH, TPOHU3BIBAIOLIEH 3TOT KOHTYpP, MEHSIETCA CO BPEMEHEM.

3amaun:
3apaua 1: /IBa Toueunsix 3apsaa ql = 2.5 vKn u q2 = -4.7 1K1 pacnosokeHbl Ha pacCTOSIHUM T =

5 cm. Haiitu Hanpsik€HHOCTh E 37€KTpHYeCcKOro noJist BTOUKE, HAXOASIIEHCS Ha pacCTOSIHUAX

a =3 CM OTIIOJIOKUTEIHHOTO 3apsaa U b =4 cM OT OTPUIIATEIHLHOTO 3aps/a.

3agauya 2: CKOpoCTh caMoJIeTa ¢ PeaKTHBHBIM ABUrateseM 950 km/4. HalTu 3.11.C. MHIYKIINH,

BO3HMKAIOIIYIO HA KOHIIaX KPbLJIbEB TAKOTO CAMOJIETa, €CJIM BEPTUKAJIbHASL COCTABIIAIOLIAS

HaMpPsDKEHHOCTH 36MHOTO MarautHoro mois H = 39,8 A/m u pa3max kpbeuibeB camoiiera 12.5 m.

Pa3nes 4: OnTuka M cTpoeHUe aToma.
3ananus ¢ BLIOOPOM OTBeTA:
1. B T. A npuxoaaT BOJHBI OT ABYX KOT€PEHTHBIX HCTOYHHUKOB S1 U Sz. [IInHA BOJIHBI B BaKyyMe
600 HM.

1) Ilpu kakoii MUHUMAaIILHOW pa3sHOCTH (a3 B T.A OymeT HaOII0AaTHCA MUHIMYM HHTEp(HEPEHITHH
2) VKaxuTe, MPH KaKUX U3 MEPEUUCICHHBIX HIDKE 3HAUCHHUSX PA3HOCTH X0a B T. A OyzieT
Ha0MIOAaThCSI MAKCUMYM (MUHUMYM )UHTEP(DEPEHITNN
0; 300 aMm; 600 aM; 900 HM; 1200 BM; 1500 BM; 3000 HM; 1T T.10.
2. Kakoe u3 siBnenuii: nudpakmus, nHTepPepeHIns], TUCTIEPCHS WK TOJISPU3aIHs CBETa
00yCTaBIMBaET:
e PpamgyXHYIO OKpPacKy IJICHOK HE()TH Ha BOJAHOMN MOBEPXHOCTH
+ BO3HUKHOBEHHE paayru
+  PamgyXHYIO OKPAacKy MbUIbHBIX ITy3bIpei
3. Toukas njeHka BCIEICTBUE SIBICHUS UHTEPPEPEHIINN B OTPAXKEHHOM CBETE UMEET 3EJICHBIH
uBet. Kak n3MeHHUTCS UBET IUVICHKH NIPU Y MEeHbULeHUU:
o  TOJILMHBI IJIEHKU
o« TOKa3aTeNANPEIOMICHUSATIIICHKU
3amaun:
3agaua 1. [Ipu nagenuu cBeTa U3 BO3AyXa Ha AUAJIEKTPUK MOJ yrioM bproctepa oTpaskeHHBIH
Jy4 CTAHOBUTCS MOJHOCTBIO MOJISIPU30BaHHBIM. ONpeeNiuTh MoKa3aTeNb MPEJIOMICHUS
JMDJIEKTPHKA, €CIU yroll bproctepa paBeH:
30°(60°, 459).
3agaya 2.Yron Mexay MIOCKOCTSIMU MPOITyCKaHUs IBYX MOJsipu3atopoB paBeH 450. Kak
W3MEHHUTCS MHTEHCUBHOCTh CBETA, MPOIIEAIIEro yepe3 o0a noaspusaTopa , €Ciau yroi
YBEJIUYUTH B 2 pasza

Paspnen 5: MoJjekyasapHas Gpu3nKa 4 TEPMOAHHAMHKA
3ananus ¢ BLIOOPOM OTBeTA:
1. OcnoBHoe ypaBHenue MKT?..
2. B Tpex oaMHaKOBBIX COCY/IaX HAXOAUTCS OJJMHAKOBOE KOJIMYECTBO ra3a npuueMT 2< T1<
T3.
B cocyne ¢ remnepatypoit T1 pacnpeneneHre MoJeKyIl 0 aOCOTIOTHBIM 3HAYSHUAM
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UXCKOPOCTEH Oy/eT ONUCHIBATH KPUBAS. . .

() F
1 2
3
I’
3. V3Mmenenue o0bEéMa U JaBJICHUS T'a3a MPU MOCTOSTHHOM TEMIIEpaType Ha3bIBACTCH ...
MIPOIIECCOM.

3agaumn:

3amaua 1:CpenHsist KWHETHYECKAst SHEPTHs MOJICKYJI Ta3a pu Temrieparype T 3aBHCUT OT HX
CTPYKTYPBI, YTO CBS3aHO C BO3MOXXHOCTBIO Pa3JIMYHBIX BUJIOB JIBIDKEHUS aTOMOB B MOJICKYJIE.
Omnpeznenure CpeAHIO KMHETHYECKYIO SHEPIHIO MOJIEKYIIbl Bogopoaa (Ho) ¢ xkecTkol cBs3bIo.
3amaua 2:TeruioBas MamrHa 3a IUKII OT HarpeBaTes nojydaeT KoaudecTBo TertoTel 100k u oTnaér
xonoaunbHUKY 75 k. OnpenenuteKITJ] mammnb?

3amaua 3:Yemy paBHa paboTa, COBEpIIIEHHAs Ta30M IIPHU MIEPEX0EU3 COCTOSHMS | B cOCTOSIHHE 2.

P,Ma
800 |- +—»7
| |
| |
400{ |
| | 3
1 |l
2 4 6 "

5.2.2.0ueHo04YHbIE CPeACTBA ISl IPOBEAECHUs MPOMEKYTOYHOM aTTecTaluu

Ilpumep IK3aMeHAUUOHHO20 Oulema
Bomnpoc 1. Ilomspuzamus cBera. 3akoHsl Mamoca u bprocrepa. [[BoiiHOE JydenpeoMIICHUE.
[Tonspou bl
Bonpoc 2. TemnonpoBoaHocth. 3akoH  Dypre.  MoJeKyIIpHO-KMHETHYECKAasT  TEOpHUS
TEIUIONPOBOJHOCTH T'a30B. YKaKUTE €IUHUIBI U3MEPEHUS GPU3UUECKUX BETUUHH.
3anava. KakoBa nomkHa ObITh IIMHA BOJTHBI YU3IY4YEeHHUS, MAJAl0IIEro Ha IIATHHOBYIO IIJIACTHUHY,
4TOOBI MAKCHMAIIBHAS CKOPOCTH (DOTORIEKTPOHOB ObLIA Umax = 3 10® M/c? PaGoTa BBIX0/1a S1EKTPOHOB
W3 IJIaTUHBI paBHa 6,3 B.

Tabnuua 5.2
Tunosble 3a1aHus 1)1 MPOBEAEHNs MPOMEKYTOYHOI aTTECTAIIMHA MO THCHHUIIAHE

DopMyITUpOBKA TUIIOBOTO KOHTPOJIBHOTO 33 1aHUS
KoHTposmupyembie pe3yinbTaThl OCBOCHHSI WA UHOTO MaTepuasa, HeoOX0IUMOro ISl OLCHKH
KOMIIETCHITUH (MJIA €€ YaCTH ) 3HAHWM, yMEHUH, HABBIKOB U (MJIN) OIIBITA
JeSITeIIbHOCTH

I1IK-1.1 IIpumensier pyHIaMeHTaIbHBIE 3aKOHBI U METO/Ibl MATEMATUKU TIPH PELLICHUN
npoeccuoHaNbHBIX 33Jau o0ecreyeHns 6e30MacCHOCTH YelloBeKa (Ha MPOU3BO/ICTBE, B OKpYKaroIien

cpene)

3HaTh: Bonpoc 1. Ilonspuzanus ceera. 3akoHsl Mantoca u
—COBpEMEHHBIE MpeAcTaBiIeHUs O npupone | bprocrepa. JIBoitHOE Jy4eNpEIOMIICHHE.
OCHOBHBIX  (u3Mueckux  sgBieHuit, o | [lonsgpoumpr.

MIPUYMHAX ux BO3HMKHOBEHHUS u |1l SBrenus mnongpu3alMM CBETa U JIBOMHOTO
B3aUMOCBSI3H; Jy4eTpeNoMIIEHUS.

— OCHOBHbIE (pru3HMYecKue 3aKOHBI U rpaHullbl | 2. 3akoHbl Mamroca u bprocrepa.
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KonTtponupyembie pe3ynbTaTbl OCBOCHUS
KOMIETEHIINH (WJIA €€ YaCcTH)

DopMyIHPOBKA TUIIOBOTO KOHTPOJIBHOTO 3a/JaHUs
WINM MHOTO MaTepuasa, He0OX0IMMOro ISl OLECHKH
3HAHUM, YMEHUM, HABBIKOB U (UJIM) OTIBITA
JIESTETbHOCTH

MPUMCHEHHS OCHOBHBIX bu3ruecKux
3aKOHOB, JIGXKAIME B OCHOBE COBPEMEHHOMN
TEXHUKH U TEXHOJIOTHH;
— OCHOBHBIE (U3NYECKUE
(busznyecKrue KOHCTAHTHI.

BCJINMYHMHBI U

3. THomspounnpr.

YMerb NpUMEHATH ISl OMUCAHUS SIBICHUI
M3BECTHBIE (PU3MYECKUE MOJIETHU; MPUMEHSITh
3HaHUS 0 (PU3MIECKUX CBOMCTBAX OOBEKTOB U
SIBICHUM B TNPAKTUYECKOW NIE€SITEIBHOCTH;
WCIIOJIb30BaTh 3aKOHBI (DU3UKU IS PEIICHUS

3amava. KakoBa moipkHa OBITH JJIMHA BOJIHBL A
U3JTy4CHUS], MMaJafolero Ha IUIATHHOBYIO IUIACTUHY,
YTOOBl MaKCHUMallbHasi CKOPOCTh (DOTORIIEKTPOHOB
66112 Umax = 3 10° M/c? PaboTa BeIXOJa 2MEKTPOHOB
U3 MJIAaTUHBI paBHA 6,3 3B.

MPUKIAIHBIX 3a/1a4; MPOBOAUTH (u3nueckuil | 1. OOBSACHUTH SBIEHUE M 3aKOHBI (QoTodPdexTa C
SKCHNEPUMEHT U aHAJIU3UPOBATh PE3YJIbTaThl KBaHTOBOM TOYKH 3PEHHUS.

SKCINEPUMEHTa, OLEHMBATh HorpemHocty | 2. [lpuMeHuTs  ypaBHeHHMe  DHHIITEMHa  JUIs

U3MEPEHUN. dotorddexra mpu ONpeneIeHUH AIMHBI BOJIHbI
VU3ydeHus.

Baagers HaBbIKaMUAKCIUTYaTauuu npudopos | Bompoc 2. TemnonpoBogHocts. 3akoH  Dypbe.

1 000pynoBaHUs, U NpoBeeHUs pusndeckux | MoneKkynsipHO-KHHEeTHYeCKast TEopHs

u3MepeHuil; o0paboOTKM M MHTEPIpPETalrH | TeIUIONPOBOJHOCTH  Ta3oB. YKaKWUTE  €IWHUIIBI

pe3ylnbTaTOB  M3MEPEHUHW W METOJaMH | U3MEpPeHUs (PU3NUECKUX BEITUIHH.

KOPPEKTHOH OIIEHKM TOrpemHocTH 1pu | 1.  SIBJIeHME TEemIOMpOBOTHOCTH H €€ MEXaHU3MBI.
MpOBEACHUU  (U3UYECKOTO dKcrepuMeHTa | 2.  Omnmcath MO/IEITh OTIpe/IeICHUS
OpH  aHauW3e W peleHHuH  TpoOJeM | TEIUIONMPOBOJHOCTH, UCTIONB3Ys 3aK0H Dyphe.
npohecCHOHANTBHOU JIEATETLHOCTH. 3.  Enununer uamepenus Gpu3nIecKux BEIHYHH.

5.3. Kpurepun oueHuBaHusi YypoBHsI ¢CGOPMHPOBAHHOCTH KOMIIeTEHIM A

Onenka pe3yiapTaToB OOydeHHss 1o guciuiuimHe «®Puszmka» B GopMe  YpOBHS
chOpMUPOBAHHOCTH KOMIIOHGHTOB 3HaTh, YME€Th, BIIAJIETh 3asABJICHHBIX JUCIUTUIMHAPHBIX
KOMIIETSHITUN MPOBOAUTCS O 4-X Oa/UThHOM IIKae OICHUBAHUS IyTEM BBIOOPOYHOTO KOHTPOJS BO
BpeMs 3K3aMeHa B 1-0M cemecTpe.

[Ipn oneHke ypoBHS CQHOPMUPOBAHHOCTH TUCHMILTMHAPHBIX KOMIIETEHIMA B paMKax
BBIOOPOYHOTO KOHTPOJS TPU DK3aMEHE CUYUTACTCSA, YTO IOJlydeHHAas OIEHKa 3a KOMIIOHEHT
MpoBepsieMoil B OuiieTe TUCHUIUIMHAPHOW KOMIIETEHIIMM 0000IIaeTcs Ha COOTBETCTBYIOIIUN
KOMITOHEHT BCEX TUCIUIUIMHAPHBIX KOMIIETEHIUH, JOPMUPYEMBIX B paMKaX JaHHOW AUCIUILTUHBIL.

Tabmuua 5.3.2
Ixkaja oneHUBAHUA IK3aMeHa

YpoBeHb
OILICHKA OCBOCHHUS Kpurepuu onieHuBanus
KOMIETEHIU I
BBICOKHI CrymeHT wucuepnbIBalomMM 00pa3oM OTBeTWI Ha Bompochl. [lpu
YPOBEHb OTBETE€ CTYIEHT WH3JaraeT Marepuayl I[OCJIEI0BATENbHO, YETKO |
«OTIIUUHO JIOTUYECKH  CTPONHO,JEMOHCTPHPYET  TMOHMMaHue  (pU3MUecKux
SIBJICHUN U 3aKOHOB, CIIOCOOEH apryMEeHTHPOBATh CBOU YTBEPKACHUS U
BBIBO/JIbI, IIPUBECTH NPAKTUUYECKUE PUMEPBDIL.
«xopouo» | nosbllieHHBIM |[Ipyu oTBETE HA BONPOCH! CTYAEHTOM JOIYIIEHBI OJIHA-/IBE HETOYHOCTH
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YPOBEHb WIN HecylecTBeHHble omuOku. Ilpu oTBeTre CTymeHT wu3iaraer
MaTepuall Mociae0BaTeIbHO, YETKO U JIOTUYECKU CTPOIHO, CrIocoOeH
apryMEHTUPOBaTb CBOM  YTBEPXKIACHUS M  BBIBOJBI, IPUBECTHU
IIPAKTUYECKHUE IPUMEPBI.

noporoBeli  |IIpy  oTBeTE€ Ha BONPOCHI CTYACHTOM JIONYIIEHBl OJHA-JBE
YPOBEHb CYIIECTBEHHBIE OIIMOKH, KOTOPBIE CTYACHT MCIIPABHII ITPH HABOISALINX
«YZIOBIIETBO Bonpocax mnpenojaBarens. CTyAEHT JOIYCKaeT HapyUIEHUE JIOTMKHU
PHUTEIBHO W3JI0OKEHUsT MaTepuala, IIyTaercss B TEPMHMHAX, JEMOHCTPUPYET
ciabylo  CrocoOHOCTh apryMEHTHPOBAaTh CBOM YTBEPXKICHHS U

BBIBO/Ibl, IPUBECTU IPAKTUYECKUE TPUMEPBIL.
MuUHUMaNbHBIN |[Ipy  oTBeTe OOHApYKEHO HEMOHMMAaHWE CTYIEHTOM OCHOBHOTO
HEYID YpOBEHb HE |COJepKaHUs y4eOHOro Marepuajga MWW JOMYLIEHbl CYIECTBEHHBIE
JOCTUTHYT  |OHIMOKHM, KOTOpbIE CTYJIEHT HE CMOT MCIpPaBUTh IpPH HaBOJALIUX

BOIIPpOCax MpernoaaBaTcis.

6. MIEPEYEHb OCHOBHOM U JJONNOJIHUTEJbHOM YYEBHON

JUTEPATYPBI, HEOEXOJUMOM 1151 OCBOEHUS JUCIIUILINHBI

6.1. OcHoBHas quTeparypa (yueOHUKH M yuyeOHbIe 0CO0us)

Tabnuna 6.1
IlepeyeHb OCHOBHOM y4eOHOI JIMTEpPaTypPhI
No HaumenoBanue Koin-Bo
n/n 9K3.
1 |Tpodumona T.U. Kypc pusuku. M.: «Axanemusi», 2006.-560 c. 75
2 | Anexcees B.B.,Maknakos JI.U.. Kypc o6mieit ¢pusuku. T.1. Kazans. KITACY, 2013. 167
126 ¢
3 | Anexkcees B.B., Maknakos JI.U.. Kypc o6mieit ¢puzuku. T.2. Kazans. KI'TACY, 2014. 171
132 ¢
4 |OOmas ¢usuka. MonekynspHas GU3MKa U TEPMOJUHAMUKA. ATOMHAs!, KBAHTOBas U
snepHas pusuka. Guszuka TBEPIOTO TENa [ DIEKTPOHHBIN pecypce] : 1abopaTOpHbII SEC
npaktukyM / FO.M. T'onoBuH [u 1p.]. —TaMO0BCKHiT TOCYIapCTBEHHBIA TEXHUYECKUI IPRboOKS
yauepcuteT, 9bC ACB, 2013. — 96 c. Pexxum noctyma:
http://lwww.iprbookshop.ru/.— 9BC «IPRbooks
6.2. JlonostHMTEIbHAS JIUTEpPaTypa
Tabnuua 6.2
IlepeyeHb 1ONOJIHUTEIbHOM JUTEPATYPHI
Ne HaumenoBanue Koin-Bo
/1 IK3.
1 |TpodumonaT.U. .Kypc pusuxu.M. : «Beicur.nikonay, 1990. - 478c 309

2 |KoctkoO.K. ®usmka a1 CTPOMUTENBbHBIX U apXUTEKTYpHBIX BY30B. PocToB 209

H/J[:«Denukcy, 2004. - 512c.

3  |I'pabosckuii P. U. Kypc ¢usuku. Cankr-IletepOypr «Jlanpy». 2007. -608 c. 198

4 |Bonbkenmteiin B.C. CoopHuk 3aaa4 no obuieit puzuke. M.:«Hayka», 1985. -384c. 449

5 |Kopocrtenés FO.C. @uszuka. Yacts 1 [DnekTpoHHBIN pecypc] :yuebHOoe mocodue /
10.C. Kopocrenés, A.B. Kynukosa, A.B. [Tamun. —Camapckuii rocy1apcTBEHHbBIN OBbC
apXUTEKTypHO-cTpouTenbHbIi yHuBepcutet, ObC ACB, 2014. — 139 c. Pexum IPRbooks
nocryna: http://www.iprbookshop.ru/43426.html— 9B5C «IPRbooks»

6 |Kanyrkun /[.E. ®usuka. Ontuka. AToMHas u siiepHast pusuka. Hacts 3 9BbC
[DnexTponHsbIi pecypc] : — M. : U3narensckuii lom MUCuC, 2014. — 103 c. IPRbooks
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http://www.iprbookshop.ru/56599.html— 3B5C «IPRbooks»

Muxaiinos B.K. Bonnbl. Ontuka. AtoMHast pusuka. MonexynspHas Gpusuka
[DnexTpoHHbIH pecypc] : M. : MOCKOBCKHIA TOCY1apCTBEHHbBIN CTPOUTEIbHBIN 9BC

yauepcureT, DbC ACB, 2016. — 144 c.Pexum IPRbooks
nocryna:http://www.iprbookshop.ru/62614.html— 5BC «IPRbooks»

10.

11.

12.

13.

14.

15.

16.

17.

6.3. Meronnueckue pa3padoTKu MO JMCUMUILIAHE

Memoouueckue ykasanusi K RpaKmu4eckum 3aHAmuim
@ypep B. JI.,, Meroauueckne yka3aHHs K peIICHUIO 3aad 1o ¢u3uke. MexaHuKa. —
Kazans.KI'ACY, 2012 — 24 c.
Oypep B. JI. Metonnyeckue ykazaHusi K pelIeHHIO 3a1a4 1o (usuke. MonekynspHas ¢(u3MKa.
Tepmoannamuka. —Kazans. KI'ACY, 2013. — 18 c.
HementoeBa M. H., CyuxoBa I'. I'. Meroaudeckue ykazaHUs K pEHICHUIO 3a7ad MO (HU3HKE.
OnextpocraTtuka. [locrosHubli Tok. — Kazans. KITACY, 2009. — 24 c.
CynnyxoB B. U., SAryna 3. M. Meroauueckre yka3aHUsl K IPAaKTUYECKUM 3aHATUSAM 10 (U3HKE.
OnextpomarnetusM. Konebanus u Bosnbl. —Kazanb. KI'TACY, 2011. — 24 c.
Kyznenosa JI.M., Arynn 3. M., ®usnueckue ocHOBHI kiaccuueckoi mexanuku. —Kazanb:KI'ACY,
2013.-31c.
Oypep B. JI. Dnekrpoctatuka. [TIoCTOAHHBIN 3IEKTPUUYECKUN TOK. DieKTpoMarHeTn3M. —Ka3anb.
KT'ACY, 2013. -34c¢c
Aryun O. M., XakumoB A.M. ®usuka. Yacts II. Pazgen [. Ontuka. —Kazans:KI'ACY, 2013.— 31c.
XKuxapera H.A., CyukoBa I'. I'. Monekynspuas ¢usuka. Tepmonunamuka.Hacts II. Paznen I1.—
Kazans:KI'ACY, 2013.— 27c.

Memoouueckue ykazauus K 1a60pamopHuimM pabomam
Axun P.I'., Ilotanora JI.M.JIaGopaTopHbiii xypHain. MeTtoaudyeckue ykazaHus K JaOOpaTOPHBIM
pabotam 1o ¢u3MKe IS CTYACHTOB BCeX HarpaieHui noarotoBku. — Kazanb:K['ACY, 2015.—
13c.
CynnykoB  B.M.M3Mepenune TUIOTHOCTH  Tejla  MPaBUJIBHONM  TeOMETPHUYECKOW  (OpPMBEI.
Metouueckre yka3aHus K JJabOpaTOPHBIM paboTaM 1o (U3HKE A7 CTYACHTOB BCEX HAINPaBJICHUIA
noarotoBku. — Kazans:KI'ACY,2014.— 12c¢.
Oypep B.JL., Ky3nenosa JI.M. HN3ydeHue BpalatelbHOTO JBMXKEHUAC MOMOIIBI0 MasTHHKA
Ob6epbeka. Metoauueckue ykasaHusl K JJaOOpaTOpHBIM paboTam 1o ¢U3MKe A CTYJEHTOB BCEX
HanpasieHuid noarotoBku. — Kazanes: KTACY, 2011.— 10c.
Aryan O.M. OnpeneneHrne MOMEHTOB MHEPLIMU TBEPABIX TEJI METOJIOM KPYTHIIBHBIX KOJICOAHUMH.
Metonuyeckue yka3aHusl K JJaDOpaTOPHBIM paboTam 1o (U3HKE A7 CTYACHTOB BCEX HAINPaBJICHUIA
noarotosku. — Kasane: KITACY, 2009. — 11c.
CynnykoB B.M. Usyuenue nedopmanuu AepeBIHHOTO Opyca. MeTtonudeckue ykasaHHS K
nabopatopHbIM paboTaM Mo (U3MKE IS CTYJCHTOB BCEX HAIpaBJICHHUN MOATOTOBKU. — KazaHs:
KT'ACY, 2011. - 11ec.
CynnykoB B.M., Sxun P.I'. OnpeneneHue CKOpocTH Myad OaJUIMCTUYECKHMM MAasSTHHUKOM.
Metoanueckue yka3zaHHs K Ja00paTOpHBIM paboTaM Mo (u3MKe Ui CTYAEHTOB BCEX HalpaBIeHUN
noarotoBku. — Kazans: KI'TACY, 2015. — 14c.
Kysznenosa JI.M., Cyanyko B.W. Sxun P.I'. Onpenenenne MOMEHTa MHEPLUHU MCKAa METOJOM
BpaleHus. MeToauueckue yka3zaHus K Ja00OpaTOpHBIM paboTaM Mo (HU3HUKE A CTYJIEHTOB BCEX
HarnpaBiieHuid noarotoBku. — Kazans: KI'ACY, 2015. — 11c.
Cynnyko B..W. Yopyrue u Heynpyrue coyiaapeHus. Metoauyeckue yka3zaHHs K JJAOOpaTOPHBIM
pabotam 1o ¢u3uKe Ul CTYJACHTOB BCeX HampasieHud noaroroBku. — Kazans: KITACY, 2013. —
12c.
[Toranosa JL.U. Llenu noctossHHOTO TOKa. MeToauuecKre yKa3aHus K Ja00paTOpPHBIM paboTaM Mo
¢u3uKe A CTYICHTOB BeeX HampasieHuil moarotosku. — Kazans:KI'ACY, 2013. —12c.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

CyanykoB B.W. W3ydyenume »snmekTpoHHOTO ocuuuiorpada. MeTonudeckue yKazaHus K
nabopaTopHbIM paboTaM Mo (U3MKE IS CTYJCHTOB BCEX HAIPaBJICHHWN MOATOTOBKU. — Ka3aHb:
KT'ACY, 2017.—1lc.

CynaykoB B.M. MocToBOil MeTOJl H3MEpPEHHUs COMPOTHUBJICHUS. MeToAMYecKHe YKa3aHus K
nabopaTopHbIM paboTaM Mo (U3MKE IS CTYJCHTOB BCEX HAIPAaBJICHHWN MOATOTOBKH. — Ka3aHs:
KT'ACY, 2012. — 12c¢.

XakuMoB A.M. M3ydeHue siBieHUs B3aUMOMHIYKIIMHU. MeToanueckue yka3aHus K J1ab0opaTOpHbIM
pabotam no ¢u3uKe IS CTYACHTOB BCEeX HampapieHud noarotoBku. — Kazans: KITACY, 2015. —
l4c.

XKuxapesa H.A. MarnuTHble CBOWCTBa BemlecTBAa. MeTOIUYECKHE yKa3aHHS K J1TaOOPaTOPHBIM
pabotam no ¢u3MKe IS CTYACHTOB BCEeX HampapieHud noarotoBku. — Kazans: KITACY, 2009. —
Ile.

AnexceeB B.B.M3yuenue nBukeHUs 3apsKEHHBIX YACTHUIL B AJIEKTPUYECKOM M MATHUTHOM TIOJISX.
Meroanueckue ykazanusi K 1a00paTOpHBIM paboTaM 1o (GU3HKe ISl CTYJACHTOB BCEX HAIPABJICHUI
noarotosku. — Kasane: KI'TACY, 2009. — 11c.

[TotanoBa JIL.M. OwmuccuoHHble SBIEHMS M UX HNpUMEHEHHE. MeToauueckue yka3zaHus K
nabopaTopHBIM paboTaM o (PHU3UKE Il CTYJACHTOB BCEX HAMpaBJICHUM MOAroTOBKHU. — KazaHb:
KT'ACY, 2012. - 11c.

XKuxapera H.A.I'eHepatop penakcallMOHHBIX KoJieOaHMHA. Meroanyeckue yKazaHus K
nabopaTopHBIM paboTaM 1o (PU3UKe NI CTYJACHTOB BCEX HAMPABICHWH MOArOTOBKH. — Ka3aHb:
KT'ACY, 2013. -11 c.

[Toranosa JI. 1. Onpenenenne CKOPOCTH 3ByKa B BO3AYXE METOJIOM CTOSTYMX BOJH. MeToquyecKue
yKa3aHus K Ja00paTopHbIM paboTaM Mo QU3MKE Ui CTYJAEHTOB BCEX HAIpPaBJIEHUH MOJTOTOBKU. —
Kazans: KI'ACY, 2010. — 12c.

XakumoB A.M. XKuxapepa H.A.l3yduenue untepdepeHIInu cBeTa Mpu momMolu kosen HeioToHa.
Metouyeckre yka3aHus K JJabopaTOpHBIM paboTam 1o (u3HKe A7 CTYACHTOB BCEX HANPaBICHUIA
noarotoBku. — Kazans:KI'ACY, 2010. — 11c.

Kuxapera H.A. Onpenenenue IUIMHBI BOJHBI TIpH TIoMoly Oumnpu3Mbl Openens. Meroaundeckue
yKa3zaHus K Ja00paTopHbIM paboTaM Mo QU3MKe Ui CTYAEHTOB BCEX HANpPaBJIEHUI MOJTOTOBKU. —
Kazans:KI'ACY, 2009. — 10c.

AnekceeB B.B., Arynn 3.M. OnsiTHas npoBepka 3akoHOB bproctepa u Mantoca. Metoaudeckue
yKa3zaHUs K J1a00paTopHbIM paboTaM Mo QU3MKe Ui CTYACHTOB BCEX HAIPABIICHUH MOJITOTOBKU. —
Kazans: KI'ACY, 2010. — 11c.

Aryan O.M. udpakuus d3JIEKTpOHOB Ha Iedd. METOIWYeCKHe YyKa3aHUs K JIabopaTOpHBIM
pabotam 1o ¢Gu3MKe IS CTYJIEHTOB BCeX HampabiieHui moarotoBku. — Kazanb:KI['ACY, 2016. —
8c.

XakumoB A.M. Sfxun P.I'. CnekrpanbHble METOAbl M HM3MEPEHHUE JUIMH BOJH CIEKTPAIbHBIX
nuHuil. Onpenenenue noctossHHo Punbdepra. Metonndeckue ykazaHus K J1abopaTOpHBIM paboTam
o Gu3uKe Ui CTyJCHTOB BceX HampaBieHuit moaroroBku. — Kazans: KIACY,2015. — 11c.
CynnykoB B.U. fxun P.I'. U3ydyenue pabotsl nazepa. Metoauueckue ykazaHus K 1a00paTopHbIM
pabortam no ¢u3uKe Uil CTYACHTOB Bcex HampapieHuil nmoarotoBku. — Kazanb: K[TACY, 2015.—
15c.

@ypep B. JI. Onpenenenue oTHOLIEHHS TEMJIOEMKOCTEH Ta30B MPU MOCTOSIHHOM JaBJIEHUH U 00bEME.
MeTtonudeckre yka3aHusl K JJaDOpaTOPHBIM paboTam 1o (U3HKeE A7 CTYACHTOB BCEX HAINPaBJICHUIA
noarotoBku. — Kazans:KI'ACY, 2009. — 10c.

CynaykoB B.M.TemneparypHas 3aBUCHMOCTb CONPOTHUBJIEHHS MOJIYHIPOBOJHUKA. MeToanueckue
yKa3aHus K 1a00paTopHBIM paboTaM 1o (u3uKe IS CTYIEHTOB BCEX HAMpPaBICHHUM MOATOTOBKHU. —
Kazans: KI'ACY, 2014. — 15c.

CynnykoB B.M.M3yueHne MOBEpXHOCTHOIO HATSDKEHMS KHAKOCTEM. MeToauueckue yka3aHus K

nabopaTopHbIM paboTaM 1o (Qu3MKe Ui CTYIEHTOB BCEX HAIpaBlIeHHH MOAroToBKU. — KasaHs:
KT'ACY, 2014. — 15c.
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35. IloranoBa JI.W. WM3yuenue aamabaTtudeckoro mporecca. MeToauuecKhue yKa3aHus K
nabopaTopHbIM paboTaM Mo (U3MKE IS CTYJCHTOB BCEX HAIpaBJICHUH MOATOTOBKH. — Ka3aHb:
KI'ACY, 2014. — 15c.

36. [TotarmoBa JI.LW. VYpaBHeHue cocTosiHus Ta3a Ban-nep-Baambca. Meroandeckue ykazaHusi K
nabopaTopHbIM paboTaM Mo (U3MKE IS CTYJCHTOB BCEX HAIPAaBJICHHWN MOATOTOBKU. — Ka3aHs:
KI'ACY, 2014. — 15c.

37. Sxun P.I'., Iloranosa JI..Monekynsapuas ¢usuka. Craructudeckas Gu3uka ¥ TEPMOIHHAMHUKA.
Mertoanyeckne yka3zaHus K Ja00paTOpHBIM paboTaM 1o (hU3MKe Ui CTYAEHTOB BCEX HANPABICHUN
noarotoBku. — Kasans:KI'ACY, 2015. — 31c.

38. AnekceeB B. B. Onpeznenenne npupamieHus SHTPOIHU TPHU TUIABJICHUU. MeTondeckne yKa3aHus
K J1abopaTopHbIM paboTam 1o (U3MKe Ui CTYACHTOB BCEX HANpaBJICHUH MOATOTOBKH. — Ka3aHs:
KI'ACY,2010. —9c.

39. Anekcees B. B. l3yueHue TeIJIONPOBOJHOCTH METAUIOB. METOMUYECKHE yKa3aHUS K

nabopaTopHbBIM paboTaM o (PU3UKE Il CTYJCHTOB BCEX HANpaBJICHUN MOAroTOBKH. — Ka3aHb:
KI'ACY, 2012. —8c.

7. AH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
7.1. llepeuennb pecypcoB UHTEepHeT, HEOOXOAMMBIX 1JI OCBOEHH S TUCUMIIJIMHBI

1. «Poccwuiickoe oOpa3oBanue» denepanbHbIii mopran http://www.edu.ru/
2. desepasnbHas YHUBEPCUTETCKAs KOMIbIOTEpHas ceTh Poccuu http://www.runnet.ru/
3. Enunoe okHO mocTyma kK o6pa3oBaTenbsHBIM pecypeam http://window.edu.ru/
4.9nexTpoHHO-0MOMoTeyHas cuctema http://www.iprbookshop.ru/
5. Ctpanuma kadeapsl «OU3UKH, STEKTPOTEXHUKH U aBTOMATHKW» Ha caiite KITACY
https://www.kgasu.ru/universitet/structure/instituty/is/kfea/lumm.php

7.2. llepeyeHb HHGOPMANUOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX PH OCYIIECTBJICHUHU
00pa30BaTeIbHOI0 MPoIlecca 1Mo JUCIUTLIHHE

Hcnons3oBanue 371eKTPOHHON HHGOPMAIIMOHHO-00Pa30BaTEIbHOM CPelbl YHUBEPCUTETA

2. llpumMeHEeHnEe CpEeACTB MYJIbTUMEAWA TPH TPOBEACHUU JIEKIUH W MPAKTUYCCKUX 3aHATHH s
BU3yalIM3allMi W3ydyaeMOd HMH(OpMAIMK TOCPEACTBOM HCIIOJIB30BaHUSl TPE3CHTAIMNA, Y4eOHBIX
BHJ1€0-(DUITEMOB

3. OdpopmiieHne WHIMBUAYAIbHBIX 3adaHuii (KOHTPOJBHBIX paboT) B Tpebyemom ¢dopmarte B

COOTBETCTBUH C OTKPBITBIM IPOTPAMMHBIM 00ECTIEYCHUEM

ABTOMaTH3aIMs MOMCKAa HHPOPMAIIMU TIOCPEICTBOM HCIIOJIB30BAHMS CIIPABOYHBIX CUCTEM

Opranu3anus B3auMOJCHCTBHUS CO CTyAeHTaMu ¢ momoibio cuctembl MOODLE

=

ok

7.3. IlepeyeHb MPOrPaMMHOI0 o0ecneyeHn s, HCIO0JIb3YeMOro NMpH OCylIecTBICHHH
00pa3oBaTeILHOr0 nmpoiecca (Mpu HeoOXOAUMOCTH)
[Ipu ocBOEHUM TUCIUIUIMHBI UCIIOJIB3YETCS JIMLIEH3UOHHOE U OTKPBITOE IPOrPaMMHOE
obecrnieueHue
1. TekcToBBIN peaakTop Microsoft Word;
2. anexTpoHHbIe TabmuIiel Microsof tExcel;
3. mpe3eHTanMoHHbIN penaktop Microsoft Power Point.
4. cucrema MOODLE.

7.4. IlepedyeHb MHGOPMATHOHHO-CIIPABOYHBIX CHCTEM MIIPO(ECCHOHAIBHBIX 023 JaHHBIX
B xome peammzamuu 1meneld W 3adad AMCIMIUIMHBL OOyYarolIuecs MOTYT HCIOJIb30BaTh
BO3MOYKHOCTH WH(POPMAIIOHHO-CITPABOYHBIX CUCTEMH MPO(HECCHOHANBHBIX 033 TAHHBIX.
1. ExmHoe okHO AocTyma K oOpa3oBaTeiabHbIM pecypcam http://window.edu.ru/
2. DnexTpoHHO-OMbnuoTeuHas cuctema http://www.iprbookshop.ru/
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8. METOANYECKHUE YKA3ZAHUA J1JI1 OBYUYAIOIIIUXCAITIO OCBOEHUIO
JAUCHUIIVINHBI
JucnunnuHa «@Pu3nka» H3ydaeTcss B TEYEHHE JBYX cemecTpoB. Ilpu miaHupoBanun u
OpraHu3aliii BpPEMEHH, HEOOXOJMMOro Ha H3y4YeHHE OOyJaromuMCs AUCHUIUIMHBI, HEO0OXOIHMMO
MIPUACPKUBATHCS CIEAYIOIUX PEKOMEH AN
Tabnuua 8.1
Pexomenganum no opraHu3anuy cCaMoCTOSITeIbHOI PadoThI CTyAeHTa

Bun yaeOHBIX

. Opragusanus IeaTeIbHOCTH CTYICHTA
3aHATHHU p a A YII

Jlexunn Hanmcanue KoHCIEKTa JIEKIMH: TOCIIEAOBATEIFHO (PUKCUPOBATH OCHOBHBIC
MIOJIOKEHHUSI, BBIBOJIbI, (POPMYITMPOBKH, OOOOIIEHHSI; TOMEYaTh BaKHbIE MBICIIH,
BBIJICNISATh KIIIOYEBBIE CJIOBa, TepMHUHBL [IpoBepka TEpMHUHOB, MOHATUH C
[IOMOIIIBI0 JHUHMKIJIONEAUM, CJIOBAPEH, CIPABOYHHKOB C  BBINHCBIBAHUEM
TOJIKOBaHUU B TeTpaab. O003HAUUTH BOIPOCHI, TEPMHUHBI, MaTEpHUall, KOTOPHIN
BBI3BIBAET TPYAHOCTH, IOMETUTH U MOMBITATHCS HAUTU OTBET B PEKOMEHTyeMOM
autepatype. Ecin camocTosiTensHO He yaaeTcs pa3oOpaThCsi B MaTepuale,
HeoOxoauMo  chOpMYIMpPOBATH BOMPOC W  3adaTh IMPENOJaBaTeNI0  Ha
KOHCYJIbTAaIlMHM, Ha MPAKTUYECKOM 3aHSATUU. YIEIUTh BHUMaHHUE CIIEAYIOUIUM
MOHATHAM :3HaTh GOPMYIUPOBKH U MaTeMaTudeckue GopMysabl, OIUCHIBAIOIINE
(dyHaMeHTanbHble PU3NYECKHE 3aKOHBI, TOHUMAaTh TPaHUIIBI KIIACCUYECKOTO U
COBPEMEHHOTO KBAaHTOBOTO TMOAX0/Ja K (U3WYECKUM SIBICHUSAM, YMETb
00BSACHATH GU3UYECKUE SIBJICHUS Ha OCHOBE M3y4aeMbIX 3aKOHOB U T.J.

[IpakTuueckue [TpopaboTka paboueit mporpamMmsl, yaemsis 0c000€ BHUMaHUE IEJIsIM U 3a/1a4am,
3aHSATHUS CTPYKTYpE H COJICpKAHHIO IHCHUIUIMHBL PaboTa ¢ KOHCIEKTOM JIEKITHA,
MOJATOTOBKA OTBETOB K KOHTPOJIHBIM BOIPOCAM, MPOCMOTP PEKOMEHIyeMOit
auTeparypsl. PeleHne 3amad 1mo aJropuTMy, OTBETHI Ha BOIPOCHIMCIIONB3YSI
cuctemy MOODLE

JlabopaTopHbie TpeGoBanusi K BBIMOJHEHUIO JIA0OPATOPHBIX PAOOT TIPEACTABICHBI B
paboThI METOIMYECKUX YKa3aHUSX 10 BHIIOJHEHHIO JIa00OPaTOPHBIX paboT:
IIpuMepHBbIe BONPOCHI AJIsl 321U THI J1a00PATOPHBIX PadoT

J1st 3aimuThl 1a00paTOPHBIX PabOT HEOOXOAMMO:
a) B TeTpaau Jyis J1abopaTOpHBIX PabOT BBIMOJHUTH 00PAOOTKY pe3yabTaTOB
U3MEpPEHUl B  COOTBETCTBUU C  «3aJaHUSIMH», TPUBEICHHBIMU B
«MeToAMYEeCKUX YKa3aHUIX»;
0) MOATOTOBUTH OTBETHI HAa BOIPOCHI JIJIsl CAMOKOHTPOJIS, COOTBETCTBYIOIINE «
KonTponbsHble BOmpocaM K J1abopaTOpHOM paboTe» MO HCCIeAOBaHHBIM B
nabopaTopHO paboTe SABICHUSM.
J1J1s Ka>KI0TO SIBJIEHUS IO BO3MOXKHOCTH HYXKHO!

1. a) mpuBecTH Ha3BaHUE SIBJICHUS, CHOPMYIUPOBATH €r0 OIpEACICHHE U
yKa3aTh, 4TO MPOUCXOAUT B PE3YIbTATE ITOTO SBJICHUS,

0) yka3aTbHEOOXOAMMBIE YCIOBHUS Ui BO3HHUKHOBEHHS U HaOIIOACHUS
SIBJIICHUS,

B) OOBSICHUTD SIBIIGHUE COTJIACHO TOM UM MHOW TEOPHH,

I') TPUBECTU MPUMEPHI OCYIIECTBICHUS SBICHUS B MPHPOAEC U TPUMEpPHI
NPUMEHEHUS B TEXHUKE;

2. A7s KaXJ10M BBOAUMOM (PU3NYECKON BETUUNHBI:

a) MPUBECTH Ha3BaHUE BEIINYHHBI,

0) yka3aThb CBOMCTBO (KayecTBO), KOJMYECTBEHHOW MeEpod KOTOPOrooHa
SIBJISIETCA,

B) chOopMyIUpPOBATH OTIPE/IEIICHNE,

T') 3aMKrcaTh MaTEMaTUYECKOE BBIPAKEHUE, COOTBETCTBYIOIIEE OIMPEICICHHUIO,
N)yKaszaTh €MHUILY U3MEPEHHs 1 HANMEHOBAHHE €IMHUIIBI H3MEPEHHUS,
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Bun yae6HbIX
3aHSATUN

OpI‘aHI/I?)aLII/ISI ACATCIIBHOCTU CTYACHTA

€) yKa3aTb MaTeéMaTU4YeCKHE CIOCOOBI pacyeTa U IKCIEPUMEHTAIbHbIE METObI
HAXOKJICHHUS 3HAYCHHUS BEJIUYHHBI,

3. a) IepeYnCIIUTh OTBITHBIE 3aKOHBI, BBIPAKAIOIINE 3aBUCHIMOCTD (PH3UIECKUX
BEJIMYMH JPYT OT IPYra B U3y4aeMOM SIBIICHUH,

0) chopMynTupOBaTh 3aKOHEI,

B) 3aIMCaTh 3aKOHBI B BUJIC MATEMaTHYECKUX BBIPaKEHUH,

') 00BSCHUTH 3aKOHBI B paMKaXx TOM UM UHOU TEOPUH,

1) CPaBHUTH OTIBITHBIE 3aKOHBI C TEOPETUICCKUMHU TIPEICKA3aHUSIMH,

€) yKa3aTh NPUYMHBI PACXOXKJICHUS TEOPUHU C SKCIIEPUMEHTOM.

CamocrosTenpHas
pabora:
IIOATr0OTOBKA K
KOJIJIOKBUYMaM H K
KOHTPOJIbHBIM
pabotam/
UHAWBUAYAJIbHBIC
3aJIaHus

BaxxHO! 4YacThi0 CaMOCTOSITENILHOM pabOThl SBISETCS U3y4E€HUE OCHOBHOM
JUTEPATYPBI, 03HAKOMIICHHE C JOTIOJHUTEIBHON JIUTEPATYPOH.

[Ipy moaroToBke K KOJUIOKBUYMY PEKOMEHIyeTcss paboTa C KOHCIEKTOM
JeKIUH, MOArOTOBKAa OTBETOB K KOHTPOJIbHBIM BompocaMm. BeimongHeHue

WHIMBHUAYyaIbHBIX 3ananuiiB cucteme MOODLEwu nap.

[ToaroToBka k
9K3aMEeHY (3a4eTy)

[Ipu noaroToBke K 3k3aMeHy (3a4eTy) HEOOXOAMMO OPUEHTHPOBATHCS HA
KOHCIIEKTHI JIEKIIUH, PEKOMEHIyeMYIO JINTEPATYpy.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHbI

Tabiuma 9.1

TpeOoBaHusl K yCJI0BHSAM peajiM3allMi TUCUUIIIMHbI

By yaeOHou

n/m paboThl

HanMmenoBanue crienmuaibHBIX
IIOMENIEHNN U IIOMENICHUN
JUTSI CAMOCTOSITEIIbHON PabOThI

OcCHAaIIEHHOCTD CIIEUAILHBIX HOMEIICHUN U
MMOMENICHUH JJI CaMOCTOSITEIbHOU PabOThI

Jlekuuwu,
MPaKTUYECKUE
3aHATHA

VYuebHass  ayauropus — AId
IPOBE/ICHUS 3aHATUI
JEKLIMOHHOTO THIA, 3aHATUH
CEMHMHAPCKOI0 THIIA,
IPYIIOBBIX u
VH/IUBUTyaJIbHBIX
KOHCYJIbTaIUMH, TEKYILIEero
KOHTPOJISI M TNPOMEXYTOUHOM
aTTeCTallUH.

YyeOHass MeOenb (CTONBI, CTYJbs), JOCKa
ayJMTOPHAs, CTAIIMOHAPHBIN YKPaH, KOJOHKH

JIaGopatopHsble
paboThHI

JlaGopatopus -  y4yeOHas
ayqUToOpUs ISl TIPOBEIEHUS
3aHATUN CEeMMHApCKOIo THIIA,
IPYIIIOBBIX u
VHTUBHTyJIbHBIX
KOHCYJIbTaIUH, TEKYIIEero
KOHTPOJII M TPOMEXKYTOUHOM
aTTecTaluu

yueOHasi MeOelb, TEXHUUECKHE CPeJICTBa
oOyueHus:
4 TIK,
n1abopaTopHOE 000PyIOBaHHE:
4 ocuunnorpada C1-73,

1 B3aumounaykuuu OI13-05,

2 n3mepurensb HOTOTOKA,
2 ycraHoBka «lloiyueHue u uccienoBaHue
noJisipusanuonHoro ceeray GI1B 05-4-1),
2 ocuusutorpad OCY-10B,
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Ne | Bup yaeb6Hoit | HammeHnoBanue ciennanbHbiX | OCHAIIEHHOCTH CIICIUATBHBIX IOMEIICHUN U
/o paboThI IIOMEILEHUH U IOMEIIEHUN MOMEIICHUH JUTSI CAMOCTOSTEIBHON paboThI
JUIsL CAMOCTOSITENIbHON PabOTHhI
OIIM-013,
OIIB-05-4
[Tomemienne s | Cienmanu3upoBanHas — ydeOHass — meOernb,
CaMOCTOSITENILHOM paboThl | KOMIBIOTEPHAsT TEXHHKAa C BO3MOYKHOCTBIO
Camocrositens " "
3 |nas pabora oOyuaromxcs HOJKIIIOYEHUSI K  CeTH HNurtepuer u
P (KOMITBIOTEPHBIN KJacc |oOecrieueHueM  JIOCTyla B JJIEKTPOHHYIO
oOygaronuxcs
OMOTMOTEKN ) nH(OPMAITMOHHO-00Pa30BaTEILHYIO cpeny

YHHUBEpCUTETA
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