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AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI

Jucnunnuza «Pu3nka

MECTO TUCIMILUIMHBI — 00s3aTenbHas yacTh bioka 1. Jlucuumivael (MOTyIn)

tpynoemkocts — 5 3E / 180 yac.
(bopMa mpOMEKYTOUHOM aTTecTaluu —k3ameH (1 cemectp)

Ilens ocBOCHUS

®opmupoBaHre y O0O0ydYarOmMXCs KOMIIETEHIMHA B cdepe COBPEMEHHOTO
€CTECTBEHHOHAYYHOT0 MMPOBO33pEHMsI, HEOOXOAMMBIX Ul MCIIOJIb30BaHMS

JHCHHTLTHIBL MOJTYYCHHBIX 3HAaHUN B JabHEHIIeH TPOeCcCHOHATBHOMN e TETbHOCTH.
Komnerennum, OIIK-1. CnocobGen pemiarsh 3aga4d NPoecCHOHATBLHON 1esiTeIbHOCTH
dbopmupyeMbie B NpUMeHsIsT MeTOAbl MOJEJHPOBAHUS, MAaTeMAaTH4YeCKOro0 AaHAJIu3a,
pe3yJbraTe €CTeCTBCHHOHAYYHbIE U 00LleMHKeHEePHbIe 3HAHUA

OCBOEHUS

JUCHHUTIIUHBI

3HaHUs, YMEHHUSA U
HaBBIKH,
HOJIy4aeMble B
IpoIecce OCBOCHUS

3HaTh:

— COBPEMEHHBIC MPEACTABICHUS O MIPUPOJIE OCHOBHBIX (DHU3UYCCKUX SIBJICHUH,
0 HpI/I‘-II/IHaX HUX BOSHUKHOBCHUS U B3aUMOCBSI3H,

— OCHOBHBIC (HU3MYECKHE 3aKOHbI W TpaHUIBl MPUMEHEHUS OCHOBHBIX
(GU3HYECKUX 3aKOHOB, JICXKAIe B OCHOBE COBPEMEHHOW TEXHHKH U
TEXHOIOTHU;

— OCHOBHBIC (1)I/I3I/IT~I€CKI/I€ BCIIMYNHBI U (1)I/ISI/III€CKI/I€ KOHCTAHTBI

YMmeThb:

- HpI/IMeHﬂTI) IJIA  OIIKMCaHUus HBJIGHI/Iﬁ MN3BCCTHBIC (1)I/I3I/I‘~I€CKI/IC MOJCJIN,
MPUMEHATh 3HAHUS O (PU3HYECKHUX CBOHMCTBaX OOBEKTOB W SBJICHUH B
HpaKTH‘{eCKOI;'I ACATCIIbHOCTH, HCIIOJIB30BaTh 3aKOHBbI (1)I/I3I/IKI/I JUUIA peHIGHI/Iﬂ
MPUKIIAIHBIX 33/1a4; MPOBOJUTHh (DU3HUECKUI AKCIIEPUMEHT U aHAJIU3UPOBATH

JUCIUTUIHHEI .
pe3ynbTaThl SKCIIEPUMEHTA, OIEHUBATH MOTPEITHOCTH U3MEPEHUH.
Baagernb:
— HaBBIKAMH DKCIUTyaTallud TPUOOPOB M OOOPYIOBaHMS, U TPOBEACHUS
bu3HYECKUX U3MEPEHUH,
— OCHOBHBIMH TIpHeMamMu OO0paOOTKM U HUHTEPIpETAlUH Pe3yIbTaTOB
M3MEPEHHUI U METOIaMH KOPPEKTHOM OLIEHKH MOTPEIIHOCTH MPH MPOBEACHUHN
(UBMYECKOTO  OKCIEPUMEHTa TNPH  aHAIW3€ U  PEIIeHUH MpodsieM
po(hecCHOHANBEHOM NeSTENLHOCTH.

Kparkas Pa3nen 1. duzndyeckre OCHOBEI MEXaHUKH

XapaKTEepUCTUKA Paznen 2. DnekTpu4ecTBO U MarHeTU3M

IYCIUTIIIINHEI Pasnen 3. Konedauus 1 BOJIHEI

(ocHOBHBIE OJIOKH U
TEMBI)

Pasnen 4. Ontuka u cTpoeHue aroma.
Paznen 5. Monekymnsipaas ¢pusuka. TepmoaunaMuka




HEJIb OCBOEHUA JUCHUIIJINHBI

Lenbto ocBoeHus AuCHUIUTUHBL «DPu3nka» sBigercss (OPMHUpPOBAHHE Yy OOYYAIOUIMXCS
oOuienpodeccHoOHaNbHBIX ~ KOMIETEHIMH B cepe  COBPEMEHHOIO  €CTeCTBEHHOHAYYHOI'O
MHUPOBO33PEHUS,, HEOOXOMUMBIX JJIsI HCIHOJB30BAHUS IMOJYYCHHBIX 3HAHMH B  JaJbHEHIIEH
npoecCuOHaNBHOM e TEIbHOCTH.

1. INIAHUPYEMBIE PE3YJBbTATHBI OBYYEHUS 110 JTUCHUIIJINHE
B pesynpTaTe OCBOCHHSI OCHOBHOH MPOQPECCHOHATBHONH 00pa30BaTEIbHOW MPOTPAMMBI
BeIcHiero obpaszoBanus (manee — OITOII BO) 6akanaBpuara mo HampasieHuio noarorosku 21.03.02.
3eMIIeyCTPOCTBO M KaJacTphl HAIMPaBICHHOCTh (Mpoduib) MOATroTOBKH «[ OpoacKod KamacTpy»
00y4aromuics JOKEH OBIAJETh CISAYIOIUME pe3yabTaTaMu Mo JuciuIuinae «Dusmnkay:

Tabnumna 1.1
Kapra ¢popmupoBanusi KoMIneTeHUMH M0 JUCHHUILUIUHE
Kon Pesynbrater ocBoenust OITOIT [lepeuens MIaHUPYEMBIXPE3YIBTATOBOOYUCHUS
komiereH |  Codeporcanue komnemenyuii MOAUCIUIUIMHE
017041

OIIK-1. CnocoGen pemaTs 3aga4d NPo(ecCHOHAIBLHON eiTeJJbHOCTH NPHUMEHSIsI MeTObI
MO/eJTUPOBAHUSI, MATEMATHYECKOI0 aHAJIN33a, eCTeCTBEHHOHAY4YHble W OOlIeHMH:KeHepHbIe
3HAHUS

OIIK-1.7 | lemoHCTpUpPYET NOHUMAaHUE | 3HATH:

buzHuecKux SIBJICHU Y |—COBpPEMCHHBIC IPEJICTABICHUS O MPHUPOJC OCHOBHBIX
MPUMEHSIET 3aKOHBI MEXaHWKH, | QPU3UYCCKUX SIBIICHUH, O MPUYUHAX MX BO3HUKHOBEHUS
TEPMOJUHAMUKH, JJICKTPUICCTBA |M B3aUMOCBSI3H;

Y MarHeTU3Ma, ONTHKU — OCHOBHbIe ()U3WYECKHE 3aKOHBI U TPAHUIIBI
NPUMCHEHHS ~ OCHOBHBIX  (DM3MYECKUX  3aKOHOB,
JeKAIllMe B OCHOBE COBPEMCHHOW TEXHUKH W
TEXHOJIOTHH,

— OCHOBHBIE (DU3MYECKHE BEIUYMHBI U (PHUINUECKHE
KOHCTAHTBHI.

YMerb NPUMEHATH U1 ONUCAHUs SBICHUN U3BECTHBIC
¢usznyeckue  MOJAENW;  NPUMEHSATh  3HAHUA O
¢u3nyeckux CBOICTBaX OOBEKTOB U SBJICHUH B
IIPAKTUYECKONW JEATENbHOCTH; HCIIOIb30BATh 3aKOHBI
Gbu3uKK Ul pelieHns NPUKIATHBIX 3a7a4; MPOBOJUTh
¢uznyeckuif  IKCHEPUMEHT U aHaJIU3UPOBATh
pe3ynbTaThl 3KCIEPUMEHTA, OLEHUBATH IOTPELIHOCTH
U3MEPEHUM.

Buaners  HaBBIKAMUAKCIUTyaTalliM  OpUOOpPOB U
000pyI0BaHUs, U TIPOBEACHUS (PU3UIECKUX U3MEPEHUM;
00pabOTKM M MHTEPIIPETALMHN PE3YJIbTaTOB U3MEPEHUN
U METOaaMu KOppeKTHOﬁ OLICHKU IOrpC€IIHOCTU IIPpU
MPOBEICHUN (PU3UUECKOr0 FKCIEPUMEHTA MIPU aHATIU3E
u peneHnn npobsieM npodeccnoHanbHOM
JIESITEIBHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Juctunnuaa «Pu3nka» OTHOCUTCS K 00s3arenbHoi vacTtu broka 1«Jluciumimaer (MOTyIn)»
pabodero yueOHOrO IiaHa.
Jlst ycrenrHoro OCBOECHUSI JUCIMIUIMHBI HE TPeOyeTcsl 3HAaHWM, BBIXOMSIIMX 3a TPEIEIIbI
HIKOJIbHOM MPOTPaMMBI.




JlucumrmiuHa SBISIETCS TMPEANISCTBYIOMIEW W HeoOXoauma Jjisi  YCIEUTHOTO OCBOCHUS
nocneayomux guciuuminH:  «MHxenepHas reosorusi», «OCHOBBI apXUTEKTYphl» M JIPYTUX
JUCLUTUIMH, WCHOJB3YIOIUX 3aKOHBI (PU3UKH ,MOXET OBITh MOJIE3HOW MJIsl MPOBEACHUS BCEX BHJIOB
MPAKTHUK, MOJTOTOBKHU BBITYCKHOM KBaTH(pUKAIMOHHON paboThl OakanaBpa.

JucuuruinHa usydaercst B 1-om cemecTpe Ha 1-oM Kypce npu 04HO# Gpopme o0ydeHus.

3. OFbEM JUCHUILJIMHBIA BUJIbl YYHEBHOM PABOTHI
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTAaBISET S 3.¢€., 180 akameMuuecknx 4acos.
Pacnipeneneane oObemMa IUCHUIUIMHBI 1O CEMECTpaM W BUAAM 3aHATHN, a TaKXKE Yacos,
BBIJICJICHHBIX Ha KOHTAKTHYIO pabOTy OOyYaromMXcs ¢ IperojaBaTelieM W Ha CaMOCTOSTEIbHYIO
paboTy 00yJarImUXCs B COOTBETCTBUU C pa0OYUM y4eOHBIM TUIAHOM TIPEJCTaBIIeHO B Tabymie 3.1

Tabnuma 3.1
O0beM TMCUMILIHHBI M0 BHAaM y4eOHO# padoThl (B akageM.dacax)

TpynoeMKoOCTh, aKa/ieM. YacChl

Ouynas ¢opma

Cemectprl | O0BeM

Bun yuebnoit pabotbl

Pacnipenenenne KOHTaKTHOM
9acoB 1 paboThI

AYIUT. KOHTaK. padoTra (Bcero), B TOM YHCJIE 3aHATHUS 96 96 96
JIEKIIMOHHOTO ¥ CEMUHAPCKOT'O TUIIOB:
- nexruu (JI) 48 48 48
- 1aboparopusbie 3ausaTus (JI3) 16 16 16
- npaktryeckue 3austus (M3) 32 32 32
CamocrosiTesibHas padora (Bcero): o7 o7 57

- TOAroToBKa K KoyutokBuymy (Kii.) 10 10

- BBITIOJIH. pacueTHO-rpaduyeckoit pabots (PI'P) 20 20

- CAMOCTOSITENIBHOE M3y4IEHHE Pa3/IelioB,

- IpOpabOTKa 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepuasa,
YTeHHe Y9eOHUKOB, JOTOTHUTEIILHON JIUTEPATYPHI, padoTa
CO CIIPaBOYHUKAMH, 12 12
- IOJITOTOBKA K PAKTHUYECKUM 3aHSTHSIM;

- MOJIrOTOBKA OTYETOB 10 J1a00paTOpHBIM padoTam;
- IPyTYe BUJIBI CAMOCTOSTENHEHON pabOTHI

MOJIFOTOBKA K 3a4eTy/3K3aMeHy 15 15
Kourtpoan 27 27
Bua npomMe:KyTOYHOI aTTeCTAIINU s, K. 2
Oo0masn 4achl 180 180 98
TPYAOEMKOCTH 3a4€THBIE €IMHUIIBI 5 5




4. COAEP)KAHUE JUCIIUITVINHBI

Coneprxkanue AUCHUIUIMHBI CTPYKTYPUPYETCS 10 TeMaM (pa3ziesnaMm) ¢ yKa3aHueM OTBEIECHHOTO
Ha HUX KOJIMYECTBA aKaJIeMUYECKUX YACOB U BUJIOB YUEOHBIX 3aHITUN U1 OUHOM PopMBbI 00yUeHUSI.

Tabnuma 4.1
Conep:kaHue 3aHATHI JEKIUOHHOTO TUNA (JIEKUIMHU) 1JIA 04HOI opMbl 00yUeHU st
OO0neMm,
Howmep pa3nena HaumeHoBaHue TeMbI JIEKIIMOHHOTO 3aHATHUS, KPATKOE COJIEP>KaHUE aKamLac
I cemecTp

Tema 1: DOnemeHTsl KuHeMaTHMKU. MarepuanpHas Touka. Cucrema
otcyeta. Paguyc-Bekrop. Tpaekropus nBuxenus. Ilepemenienue. [1yTh.
Cxopoctb. YckopeHue. YriaoBasi CKOPOCTb. YTJoBoe yckopenue. CBs3b
JIMHEHHBIX U YTJIOBBIX BEJIUYHH.

Tema 2: Jlunamuka nocrynareiabHoro apuxenus. Cuna. Macca. 3akoHbI
Herorona. Bropoit 3akon HeroToHa i1 MEXaHUYECKOM CHUCTEMBI. 3aKOH 2
COXpaHEHHUs UMITYJIbCa.

Pasznea 1. Tema 3: /lunamuka BpamareabHOTO ABMXKEHUS. MOMEHT cuiibl. MOMEHT
®usnueckue |UHEpUUMU. MOMEHT HMMIyJbCca MaTepUalbHOM TOYKU. OCHOBHOW 3aKOH

OCHOBBI JTUHAMUKU BpAIlEHUs] TBEPAOrO Tela. 3aKOH COXpaHEHUsS MOMEHTa
MEXaHHUKH UMITyJIbCA.

Tema 4: Pabora, w™omHOCTh, »dHeprui. PaGota cuibl 1pH
HOCTYNATEeIbHOM U BpPAIlaTeIbHOM JBH)KEHUU. MOITHOCTD.

Tema 5. Mexanuueckas  osHeprus. KuHeTnueckas  sHeprus
IIOCTYNATeJIbHOTO M BpallareabHOro  JIBmkeHus. Teopema o
KMHETU4eCKOW »Hepruu. KoHcepBaTUBHBIE W JUCCHUIIATHBHBIE CHIIBL. 2
[TorenunanbHas sHeprus. Teopema O NMOTEHIUAIBHON JHEPruu. 3aKOH
COXpaHEHHsI MEXaHW4YeCKOoU sHeprun. KocMuueckue CKopocTHu.

Tema 6: DnexrTpocTaTuka. DJIEKTPUYECKUI 3apsii. 3aKOH COXpaHEHMS
ANEKTPUYECKOTO  3apsiga. 3akoH KymoHa. DOnexkTpudeckoe ToJe.

Hanpspk€aHocts  anmekTpuueckoro  moiid.  Hanpsoxk€éHHOCTh o 2
ToyeyHoro 3apsana. Ilpunnun  cymepnosunmm  noneil.  Jlunum
HaIpPsHKEHHOCTH.

Tema 7: [loTox HanpspKEHHOCTH dJIeKTpuueckoro noust. Teopema ["aycca
JUTSL AJIEKTPOCTATUYECKOTO ToJisL. PaboTa cuil 3JeKTpOCTaTHUECKOro MO

npu nepeMelieHNH 3apsja. Hupkynsauus HaNpPsHKEHHOCTH 2
anekTpudyeckoro  mnousid.  IloreHnman W pa3HOCTH  NOTEHLIMAJIOB
Paznea 2. AJIIEKTPOCTATUYECKOTO TOJIS.
OnektpuuectBo |Tema 8. Csa3p Mexay HanpsHKEHHOCTBIO U MOTEHLUAIOM
Y MarHeTU3M |3JIeKTpocTaTuueckoro mois. KonpaeHcaTopbl. DHeprus 3apspKeHHOTO 2
Paznean 3. KOHJIEHCATOpa. DHEPTrusl AIEKTPUUECKOTO MOJIs.
Konebanusa nu |Tema 9: Dnexrpudecknii Tok. Cuita U miioTHOCTH ToKa. COMPOTHBIICHUE
BOJIHBI IpOBOAHMKA. 3akoH OMa 1i1s yyacTka 1enu. MIcToOuHMKN 2/1eKTpuYecKoro

TOKA. DJIEKTPOJBIKYIIAs cuia. PaboTa W MOIIHOCTH 3JIEKTPUUYECKOTO
Toka. 3akoH Jlxoynsa — JleHna.

Tema 10: Dnextpomaranetusm. MarautHoe nosne. MHAYKIUS MarHUTHOTO
nons. JIuHMM MarHUTHOM WHAYKIUMU. 3aKOH MOJHOro ToKa. JIuHuum 2
MAarHUTHOM MHAYKIMH. 3aKOH MOJHOT0 TOKa. MarHUTHBIN MOTOK.

Tema 11: Teopema I'aycca ans MarnutHoro moinsa. Pabora 1o
HepeMeIeHHIO MPOBOJHUKA C TOKOM B MAarHHUTHOM Toje. SIBieHue
3JIEKTPOMArHUTHOM WHIYKIUH. ITpaBuio Jlenua. 3akoH
HJIEKTPOMArHUTHON MHIYKIIUU




Howmep paznena

HanmeHnoBanne TeMbl JICKIIMOHHOI'O 3aHATUA, KPAaTKOE COACPKAHUC

OO0neMm,
aKaj.Jac

Tema 12: UnayktuBHOCTh. WHIYKTUBHOCTH COJICHOWA. SIBIeHUE H
3aKOH CaMOMHIYKIMU. DHEPrusi MarHUTHOTO MOJIs. DJIEKTPOMArHUTHOE
nosie. BuxpeBoe anekTpuueckoe mojie. TOK cMemieHus. YpaBHEHUS
Makcseiia. Konebanus.

Tema 13: Tapmonmueckue konebaHusa. [IpyXKUHHBIH  MasTHHK.
KonebatenbHbIil  KOHTYp. 3aryxammue KojieOaHus. BbIHYXICHHBIC
KojneOaHus. SIBieHme pe3oHaHca. BoiHBL.  YpaBHEHHE IIJIOCKOM
MOHOXPOMAaTHUYECKOUN BOJIHBI

Pasznea 4.
OnTtuka u
CTpPOEHHUE aToMa.

Tema 14: 'eomeTpuueckas ONTUKA. 3aKOHBI OTPAKEHUS U IIPETOMIICHUS
cBeTa. BonHOBas u kBaHTOBAs npupoja ceera. KopnyckynspHo-
BOJIHOBOU JTyaJM3M.

Tema 15: DnekTpoMarauTHbie BoJHBI. MIHTepdepeHnus crera.
KorepeHTHOCTB. Y CIIOBUS YCUIICHUS U OCIIA0JICHUS CBETA MPU
UHTEephEPEHITNN.

Tema 16: ludppakuus csera. [Ipunmmn [roiirenca — dpenens.
JudpakuuonHas pemerka. DJIeKTpOMarHuTHas IpUpojaa CBETa.
[Tonstpuzanus ceera. 3akonsl Mantoca u bproctepa.

Tema 17: TennoBoe U3Ty4eHHUE U €0 XaPaKTEPUCTUKH. 3aKOHBI
TETUIOBOTO M3MydeHus. Onrudeckas nmupomerpust. DotorddexT. 3akoHbI
dororddekra. YpaBuenue dororddekra. [lnanerapnas Mmoaens atoma.
IToctynatel bopa. JInHeyaTsle CIEKTPBI U 3aKOHOMEPHOCTH B HHX.
bopoBckast Mozienb aToMa BOJIOpOJIa.

Tema 18: DnemenTs! kBaHTOBOM (pu3uku. ['nmoresa ge bpois.
KopmyckynsapHo-BOTHOBOH ayann3m MUKpodacTull. Bonusl e bpoiimns.
[Tpurammn vHeonpeaenénHoctu I'elizenbepra. Ypasuenue llIpenunrepa.
KBaHTOBBIE UnCIIa.

Tema 19: Dnements! ssaepHoii puznknu. CoctaB aTOMHOTO sizpa. SnepHbie
CUJIBL. DHEPrus CBS3HU sApa. PaaroakTHBHOCTh. 3aKOH paJOaKTHBHOIO
pacnana. SlnepHble peakliiy U 3aKOHbI COXpaHeHHUs. SiepHast LenHas
peakuus. TepmosiiepHble peaKIMH.

Paspean S.
MonexynsapHas
¢uzuka u
TepMOJUHAMUKA

Tema 20: DiaemeHTapHas MOJEKYJIIPHO-KMHETUYECKAs! TEOPHSI ra30B.
Tepmonnnamuueckas cucrema. MaeaneHselii raz. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETHYECKON TEOPUH UJICATIbHOTO Ta3a. Y paBHEHUE
MenneneeBa-Knanelipona. Pacnpenenenne Makcsemia. @usndeckuil
CMBICJI TEMIIEPATYyPHI.

Tema 21: Yucno creneneii cBoboabl. Pacnpenenenue snepruu mo
CTEeNeHsIM cBO0OIbl. BHYTpeHHSs sHEprusi TepMOIMHAMUYECKON
cucteMbl. BHyTpeHHsIs sHeprust uaeanbHoOro rasa. KonmuecTBo TemIOTHI.
IlepBblil 3aKOH TEPMOJAMHAMUKH.

Tema 22: TepmoanHaMuuecKkas BEPOSITHOCTh. DHTpomnus. Popmyna
Bonbivana. i3MeHeHne SHTpONMH ITPH HEKOTOPBIX TEPMOAMHAMUYECKUX
nporueccax. PaBHOBeCHbIE 1 HEpaBHOBECHBIE, 00paTUMBbIe U HEOOpaTUMbIE
IIPOLIECCBL..

Tema 23: Terutoobmen. AnnadaTuyueckuii mporiecc. Bropoit 3akon
tepmoanHamuku. Ternoeie neuratenu. [ukna Kapao




Howmep paznena HanmMeHoBaHMe TeMbI JEKIIMOHHOTO 3aHATHS, KPATKOE COAEPIKAHNE a?{g;.eql\;é
Tema 24: Peanphuble raszel. YpaBHenue Ban-nep-Baanbca. 30Tepmbl
peanbHOro rasza. ArperatHoe u ¢a3oBoe coctosinue Bemiectsa. [lonsrue 2
TepMOAMHAMIYECKO (ha3bl. Da30BbIE MEPEXO0/IbI IEPBOTO U BTOPOTO POJIa.
Tpoiinas Touka.
HTtoro 48
Tabnuua 4.2
JlaboparopHblie padoThl 11 04HOI hopMbI 00yUeHM S
. O0nemM,
HanmenoBanue 3ansTuii
aKaJ.qac
JI3 1. MastHuk Makcsema. Onpeenenrie MOMEHTa UHEpUUU MasTHUKAa MakcBeiia u 5
MIPOBEPKA 3aKOHA COXPAHECHHSI MEXAHUYECKOM SHEPTHH.
JI3 2. Mastauk O6ep6eka. Onpeenenne MoMeHTa HHepLUU MasiTHUKA ObepOeka u 5
MIPOBEPKA OCHOBHOT'O YPaBHEHMUSI IMHAMHMKHU BPAIIaTeIIbHOTO JIBHXKCHHUSI.
JI3 3. Onpenenenrie MOMEHTOB HHEPIIMH TBEPABIX TEJI METOJIOM KPYTHIIbHBIX KOJIEOaHUH.
OrnpeneneHnre MOMEHTOB MHEPIIUHU TEJT OTHOCUTENBHO TJIABHBIX OCEH MHEPLIMH U 2
IIPOBEPKA OCHOBHOT'O YPaBHEHHUsI IMHAMHMKHU BPAIIaTeJIbHOTO JIBUIKEHMUSL.
JI3 4. Onpenenenue CKOpocTH nojeta myiau. [IpoBepka 3akoHa COXpaHEHUS UMITYJIbCA. 2
JI3 5. MaruuTHbIe cBOMCTBA BelecTBa. OnpeneaeHne KOAPIUTUBHON CUITbI 2
(dbeppoMarueTuka.
JI3 6. U3zydenue snekTpoHHOTr0 ociuiuiorpada. 3HakoMCTBO ¢ paboToi 2
aneKTpoHHOIy4YeBor TpyOku (DJIT).
JI3 7. U3yuenue siBneHus: B3auMonHaAykuuu. [Iposepka 3akona ®apanes 2
AJIEKTPOMArHUTHOW WHIYKITUH.
JI3 8. M3ydenne sneKTpUIeCcKuX 3aTyxaromux kouedanuid. Onpeaesenuii nepuoaa u 5
JIEKPEeMEHTa 3aTyXaHus 3aTyXaloluX KojaebaHuil B KoebaTeIbHOM KOHTYpE.
HTOIO 16
Tabnuna 4.3
IIpakTryeckue 3aHATHSA 1J151 0O9HOH (POpMBI 00yUeHHS
. O0neMm,
HaunmenoBanue 3ansTurii
akKaJ.gac
I cemecTp
I13 1. KunemaTtuka u TnHaMuKa NOCTYNATEIbHOTO IBUKEHUSI. 2
113 2. KunemaTtuka v TMHaMHKa BpallaTeIbHOTO JBUYKEHUS. 2
I13 3. PaGoTa. MomtHOCTh. DHEPTHS. 2
I13 4. DnekTpocraTuka. Hanps>keHHOCTh M NOTEHIIMAJI AJIEKTPOCTATHYECKOTO MOJISI. 2
I13 5. ITocTOSTHHBIN ANEKTPUYECKUM TOK. 3aKOHBI OMa JIJ1s1 ydacTKa [Eenu U JJIsl TOJTHON 2
uenu. ConpoTHBICHUE NTPOBOJHUKOB.
I13 6. MarauTtHoe nosnie. MHAyKIs MarHUTHOTO 1MoJsi. MarHuTHBIN MOTOK. PaboTa mo 2
MepeMENICHUIO MPOBOJIHUKA C TOKOM B MAarHUTHOM TIOJI€.
I13 7.5Bnenue snekrpomMarauTHON HAYKIMH. [TpaBuiio Jlenna. 3akon 2
AJIEKTPOMArHUTHOW MHIYKIIHUU.
I13 8.MuaykTBHOCTH. IHAYKTUBHOCTH COJICHOMAA. SIBIIEHUE U 3aKOH CAMOUHAYKIIWH. 2
DHeprusi MarHUTHOTO MOJIsl.
I13 9 UnTepdepenius BoaH. Y clioBHe MAKCUMyMa M MUHUMYMa 2
113 10 qudpaxnus ceeta. [Ipunmun ['toiirenca — ®@penens./ludpakunonHas pemnierka 2
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. Ob6beMm
HaunmenoBanue 3ansatuii ’
akKaJ.gac
I13 11 IMonsipuzanus cBera. 3akoHbl Mantoca u bproctepa. 2
I13 12 TennoBoe U3Iy4eHHUE U €T0 XapaKTEPUCTUKU. 3aKOHBI TEIJIOBOIO
2
mydeHus. @ororpdexr. 3akonsl hotodddekra. YpaBHenue Gororddexra.
I13 13 CocraB aToMHOTO sipa. SInepHble cuibl. DHEprus CBsA3U sipa. PaqnoakTUBHOCTS. 2
3aKOH paJIMOAKTHUBHOIO pacnaja. S 1epHble peakiiMu 1 3aKOHbI COXPH.
I13 14. MonekynspHO-KUHETHUYECKask TEOPUS UACATIBHOrO ra3za. Y paBHeHue MeHjieneena- 2
Knanelipona.Pacnpenenenue Makcgena.
I13 15. BHyTpeHHss sHEprus TEpMOAMHAMUYECKON cucTeMbl. BHyTpeHHss sHEprus 2
ujeanbHoro raza.Pabora raza npu u3MeHeHuu ero oobEéMma.
I13 16. IlepBrIit 3aKk0H TepMOAUHAMUKH. [[priMeHeHre TepBOro 3aKoHa TEPMOIMHAMUKHI 2
JUTsl 130mpolieccoB. Bropoil 3akoH TepMoinHaMuKU. DHTponus. TenioBbIe IBUTATENH.
HTOIO 32
Tabmuua 4.4
CamocTtosiTeibHas padoTa cTyJAeHTa JIs 04HOI (pOpMBbI 00yUeHHs
Howmep Bun camocTrosiTenbHOM O6bem
pasnena HaszBanue ’
paboTHI CTyIeHTA aKaJ[.yachl
(TembI)
Temaruka nexuuii Nel-4
Pasnensl 1.2neMeHThl KHHEMATHKH;
1,2 Komnokuym Nel 2. JluHaMHKa HOCTYNATEILHOTO IBHKCHUSL; 10
3./IlnHaMuKa BpalaTeIbHOIO JBUKEHUS;
4.PaboTa, MOIITHOCTH, SHEPTHSI.
3amanus as pacyeTHO-Tpadudeckoil paboTsl
o Teme (pasueny) Tema: «KunemaTtuka u
JAWHaAMUKa MOCTYyIaTCJIbHOTON BPpAIlaTCIILHOI'O
IBWXKEeHUSD», «PadoTa. MolHOCTE. DHEprusl.
3aKOHEBI COXPAHCHUS» QHGKTPI/I‘IGCTBO n
Paznen | Pacuerno-rpaduueckas marHeTusM. 3akoH Kynona. HanpsokEHHOCTE momst 20
3,4 pabota Nel TouyewHoro 3apsjaa. Teopema ['aycca. DHeprust

3IEKTPUUECKOTO MOJsL. DIEKTPUUECKUM TOK.3aKOH
OMa ju1s1 yyacTka Henu. DIEeKTPOABIKYLIAs CUIIA.
PaboTa u MOIIIHOCTH JIEKTPUIECKOrO TOKA. 3aKOH
Hxoynsa — Jlenua. SIBineHuen 3aKoH
ANEKTPOMATHUTHON WHTYKITHH

CamocrosiTenbHOE U3yY€HHE OCHOBHOM U
CaMOCTOITEIBHOE o
JOOITOJIHUTCIBbHOU JmTepaTypm, IIOUCK U C60p

M3y4YeHUE TEOPETUUECKOTO
nH(OpMAaLIUY IO TUCIUILTHHE B
Pazpnensl | maTepuana.
MEPUOINYECKHUX MMEUATHBIX U UHTEPHET- 12
1-4 ITonroroBka K 3aHITHSIM

U3JaHUAgX, HA O(I)I/II_II/IB.J'IBHBIX CaﬁTOB;
CCMHUHAPCKOI0 TUIIA

U3y4eHHe JEKIIMOHHOIO MaTepuana,
(MpakTUYECKUM 3aHATHUSM)
BBINIOJITHEHUE JIOMAIIHETO 3aJaHUs

Paznensl [ToBTOpEHME U 3aKpEIIEHUE U3YUEHHOTO
[ToaroroBka Kk sK3aMeHy

1-4 Marepuana 15

HTOI'O 34 1 CEMECTP 57




5. OHEHOYHBIECPEACTBAUIA ITPOBEJEHUA TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIIUXCA 11O JTUCHUIIJIMHE

5.1. Buabl u (pOpMbI KOHTPOJISI 1O JUCIHUIJIMHE

KoHTpoib ypoBHS YCBOGHHBIX 3HAHMi, OCBOCHHBIX YMEHHH U MPHOOPETEHHBIX HAaBBIKOB
(BazieHni) OCYIECTBISCTCS B paMKaxX TEKYILEro W MPOMEKYTOYHOTO KOHTPOJS B COOTBETCTBUM C
[TonoxxeHneM 0 TeKyIIeM KOHTPOJIE U MPOMEXKYTOUHOM arTectannu ooydatomuxcs B KIACY.

Texkymuii KOHTPOJIb OCBOCHMSI KOMIIETCHIIMHM IO JUCHUIUIMHE MPOBOAUTCS MPU H3YyYECHUU
TEOPETUYECKOr0 MaTepuala, BBHIIOJHEHUU 3aJaHUil Ha MPAKTUYECKUX 3aHATHSX, CAaye OTYETOB IO
nabopatopHbIM  paboTaMm, BBIMIOTHCHHHM WHAWBHIyalnbHBIX 3amanuii B cucreme MOODLE,
KOJUTOKBUYMOB. TeKyIieMy KOHTPOJIIO MOAJIEKHUT IMOCEIIaeMOCTh CTYJACHTaMH ayJUTOPHBIX 3aHATUHN U
paboTa Ha 3aHATHUSX.

HToroBoii o1eHKOW OCBOEHUS NHUCUUIUIMHAPHBIX KOMIIETEHUUH (Pe3yJlbTaTOB OOYYEHUS IO
muciuruiniae «Du3nkay) SBIsIeTCS MPOMEXYTOYHAs aTTecTanus B popme sK3aMeHa.

Tabmua 5.1
IMacnopT poHaa O1LIEHOUYHBIX CPEICTB MO AUCHUIIIHHE
Ne | Kontponupyemsie Kon OneHoYHBIE CPEJICTBA
/11 pasnensl (TeMbl) KOHTPOJUPYEMO1 HaMMCHOBaHUEOLICHOYHOI'O KonnuectBo
JUCITUTUTUHBI KOMITETCHIINH (TN CpencTBa 3a/IaHAN WK
€€ YacTH) BAPUAHTOB
1 Pa3men 1,2,3 OIIK-1 Ki-1, 25
2 Pasgensr 4,5 OIIK-1 PI'P 25
5 Bce paznenbr OIIK-1 DK3amMeH 25

5.2. TunoBblie 3alaHusl U MaTepHaJIbl 1JIdd OIIeHKI/IC(l)OpMI/IpOBaHHOCTI/I KOMIIeTEHIIMI B nmpouecce
OCBOCHHUA NUCHHUITINHBI

5.2.1. OueHouHble cpeAcTBa JUIsl IPOBEACHUS TEKYILEH aTTeCTallun
Ilpumepnule 6onpocvl no pazoenam QUCUUNIUHDBL 013 KOJLIOKGUYMA
Pa3nen 1: ®usnveckre 0CHOBBI MEXaHUKH
1. DOnements! kuHeMaTHKU. MatepuaibHas Touka. Cricrema otcuéra. Pamyc-BexTop.
2. Tpaexropus mBrxenus. [lepemerenue. [Tyts. CkopocTs. Y ckopenue.
3. VryoBas CKopocTh. YTII0BOE yeKOpeHue. CBSI3b YITIOBBIX M JIMHESHHBIXK BEJTHYHH.
Ilpumepnsie 6onpocvl no pazdenam QUCUUNIUHDL 014 KOLIOKEUYMA
Paznen 2: DnekTpuuecTBO M MarHeTU3M
1. Dnextpocrarrka. DNEKTPUUECKUi 3apsi. 3aKOH COXpaHEHHs MEKTPHUECKOro 3apsijia. 3akoH KyroHa.
2. Dnextpraeckoe rose. HarmpspkEHHOCTB ArIeKTprdeckoro nosist. HanpspkEHHOCTB MOt TOUEYHOTO
3apsza. [Ipuaumn cyneprnosuimu nosnei. JInHun HanpspKEHHOCTH.
3. TloTok HanpsHKEHHOCTH AEKTpUIecKoro mosist. Teopema ["aycca st 31eKTpoCTaTHIecKOro TOJIsL.
Ilpumepnsie onpocvl no pazdenam QUCUUNIUHDL 014 KOJLIOKEUYMA
Pasznen 3: Konebanus 1 BOJIHEL
1. Tapmonmueckue konebanust. KonebaTenpHplil KOHTYp. 3aTyXarome KoueoaHus.
2. BrmyxneHHble koneOaHus. SIBIeHE pe3oHaHca.
3. BounHbl. YpaBHeHHE I0CKO MOHOXPOMATHYECKON BOJTHBI
Paznen 4:0ntuka u ctpoeHue aroma.
1. Unrepdepenuus BonH. Judpakuus ceera. [Ipunimn [oiirenca — dpenerns.
2. TemnoBoe n3my4deHne. 3aKOHBI TEIUIOBOTO W3MydeHHs. OnTHdyecKkas TUpOMETPHSL.
3. DnemeHTsl saepHoi ¢pusnku. CocTaB aTOMHOTO siipa. SepHble CUITbl. DHEprus CBA3U sAApa.




Ilpumepnvie 3ad0anua dna pacuemno-zpapuueckoit padomur Nel
Pasznen 1.@usnyeckue 0CHOBbI MEXaHMKH
3ananus ¢ BbIOOPOM OTBeTA:
1. CnuomHo# 1 MOJIbII HMIUHAPHI, UMEIOLINE OJMHAKOBBIE MAacChl U PaJNYChl, BKATHIBAIOTCS HA
TOPKYC OAMHAKOBOM HAa4aJIbHOW CKOPOCTBIO. BhIlie mogHumMercs. ..
Bri6epute npaBuibHBIHBApHAHT OTBETA:
A)CIUIONIHON UIHHJD;
B)nonsrii mummHap;
C)CIuIonIHOM ¥ MONBIN MIUIUHAPHI TOAHAMYTCS] Ha OJIMHAKOBYIO BBICOTY.
2. lTlomGepute mpaBUIBLHOE ONIpEICIICHUE
Ilepememenue -....
IlyTsb -.....
3amaun:
3amaya 1: Touka ABMIKETCS C IOCTOSTHHOM 110 MOAYJIO CKOPOCTBHIO V IO OKPY>KHOCTH pajuyca
R.Kak u3MeHUuTCss HOpMaIbHOE YCKOPEHUE TOYKH, €CIIH €€ CKOPOCTh YBEIMYUTH BABOE, a €€
paanyc YMEHBIIHUTDH BJIBOE.
3anaua 2: [log neiicTBueM HEKOTOPOM CHIIBI TEJIEKKA, IBUTASICh U3 COCTOSIHUS TIOKOSI, MPOIILIa
nyTb 40 cm. Korna Ha Tenexky nosjaoxunu rpy3 Maccoit 200 r, To moJ AeMCTBUEM TOM K€ CUJIBI
3a TO K€ BpeMsl TEJIeKKa Mpoliia U3 COCTOSIHUA MoKos myTh 20 cM. KakoBa mMacca Tenexku?
OTBer naiiTe B KUJIOTpaMMax.
3anava 3: 3 1uHHOM MOJIOCKH PE3UHBI JKeCTKOCTH k crenanu poratky. Haiiaure
KMHETUYECKYIO SHEPTUI0 KaMHsl, BHITYIIEHHOTO U3 3TOM POTaTKH, €CIIU PEe3UHY PACTSHYIH C
cunoi F u 3aTem otmmycTunm.

Pa3nen 2: DjieKTpU4ecTBO U MAarHETU3M
3aganus ¢ BLIOOPOM OTBETA:
1. Pabora cuJj 3JIEeKTPOCTATHYECKOT O 0JIs IPH NepeMellieHUH TOYeYHOT0 3apsiia
[TonGepure npaBUIbHOE ONpEAETICHHUE:

1. paBHa cuie, IEUCTBYIOLIEH CO CTOPOHBI MOJIS HA TOJIOKUTEIbHBIA €UHUYHBINA 3apsi;

2. paBHa U3MEHEHUIO €0 MOTEHIMAIBHON SHEPTUN;

3. ompenenseTcs TOBKO HadalbHbIM M KOHEYHBIM TIOTIOKEHHUEM 3apsizia;

4. paBHa NPOU3BENICHUIO 3apsfa, MEPEHOCUMOro M3 OJHOM TOUKH MO B JAPYTyO, Ha Pa3HOCTb
MOTEHIIUAJIOB MEX/1y HUMHU.

2. Cuia Toka

[TonGepute nmpaBUIIbHOE OIIPE/IEICHUE:

1. paBHa CKOPOCTH MU3MEHEHUS 3apsaa B 3aJJaHHOM 00bEME ITPOBOIHUKA;

2. 3T0 cuia, eHCTBYIOAs Ha IBWXKYILIMNCS €IMHUYHBINA 3aps;

3. paBHa 3aps1y, IEPEHOCUMOMY Y€PE3 PACCMaTPUBAEMYIO TIOBEPXHOCTD, B €IMHUILY BPEMEHU;

4. 310 cuna, AefcTByIOIAs HA MPOBOJHUK C TOKOM;

5. 3T0 cuiia, IENCTBYIOIIAsl HAa ABMKYIIMICS 3apsa] B 2JIEKTPUYECKOM ITOJIE.

3. SIBjeHHeM JIEKTPOMATHMUTHOW MHAYKIUH HA3BIBAETCS:

[TonGepute npaBUIbHOE ONpE/IEICHUE!

1. senenue Bo3HukHOBeHUs O./[.C. B mpoBoAsIeM KOHTYpe, KOTOPBIH 100 MOKOUTCS B

MOCTOSIHHOM MarHWTHOM I10J1€, JINOO ABMXKETCS B HEM IIPU YCIOBUU, YTO YHUCIIO JIMHUH

MarHUTHOM MHAYKIIMH, IPOHU3BIBAIOIIEH 3TOT KOHTYpP, HE MEHSETCS CO BPEMEHEM;

2. apnenue Bo3HUKHOBeHUS J.J[.C. B MpOBOASIIEM KOHTYPE, KOTOPBII MOKOUTCS BO BHELIHEM
MIEPEMEHHOM MarHMTHOM I10JI€;

3. sBnenue Bo3HUKHOBEHUA D./1.C. B MpoBOJsAIIEM KOHTYpE, KOTOPBIM JBUKETCS BO BHEIIHEM
MarHUTHOM I10JI€ TIPU YCJIOBUH, YTO YMCJIO JIMHUN MarHUTHOW MHIYKIIMH, TIPOHU3bIBAIOIIEH
9TOT KOHTYP, MEHSETCS CO BPEMEHEM;

4. snenue Bo3HMKHOBeHMsT O.J[.C. B mpoBoAsIIEeM KOHTYpe, NHpPU BCSIKOM H3MEHEHUU
MarHUTHOTO IIOTOKA Yepe3 ero IUIOIA b,
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5. siBnenue Bo3HUKHOBeHHMA JD.J[.C. B mpoBOJsIIEM KOHTYpe, KOTOpPbIH OO MOKOUTCS BO
BHEIITHEM TIOCTOSSHHOM MarHUTHOM IOJI€, OO JIBMKETCS B HEM TPH YCIOBUH, YTO YUCIIO
JIMHUI MarHUTHOW MHIYKIMH, IPOHU3BIBAIOLLIEH 3TOT KOHTYP, MEHSETCA CO BPEMEHEM.

3agaun:
3agauya 1: /[Ba Toueunsix 3apsna ql = 2.5 HKn u q2 = -4.7 1K1 pacnosio’keHbl Ha pacCTOSIHUM I =

5 cm. Halitu HanpsikeHHOCTh E alieKTprudeckoro moJisi BTOUKE, HaXOAAIIEHCS Ha pACCTOSIHUAX

a =3 CM OTITOJIOKHUTEIHHOTO 3apsifa U b =4 ¢M OT OTPUIATEIHLHOTO 3aps/a.

3apaua 2: CKopocTh caMoJieTa ¢ peaKTUBHBIM aBurareiaem 950 km/4. Halitu 3.1.C. MHIYKIINH,

BO3HHKAIOIIYIO HAa KOHIIAX KPBUIbEB TAKOTO CaMOJIETa, €CJIM BEPTUKAIbHASI COCTABIISIONIAs

HaIPSHKEHHOCTH 3¢MHOTO MarHuTHOro nojist H = 39,8 A/M u pa3max KpbuibeB camojiera 12.5 m.

Pa3zgea 4: OnTuka u cTpoeHue aToMa.
3ananus ¢ BbIOOPOM OTBeTA:
1. B T. A npuxonar BOJHBI OT ABYX KOT'€PEHTHBIX UICTOYHUKOB S U Sy. JIJTMHA BOJTHBI B BAaKyyMe
600 aM.

1) Tlpu Kakoit MUHUMAJILHOM pa3sHOCTH (a3 B T.A OyaeT HaOI0aThCsI MUHUMYM HHTEp(hEpEHIINT
2) VKaxuTe, IPHU KaKUX U3 EPEUYNCIICHHBIX HUKE 3HAUCHUSAX PAa3HOCTH X0/a B T. A OyzieT
HAOII0IATHCS MAKCUMYM (MUHUMYM ))UHTEp(EepeHITUN:
0; 300 aMm; 600 um; 900 aMm; 1200 am; 1500 um; 3000 HM; U T.1.
2. Kaxkoe u3 siBnenuii: qudpakiius, “HTEpPEepeHIus, TUCIepCcHs Ui MOJsIprU3alus CBeTa
00yc1aBIMBaeT:
e panyXHYIO OKPACKY IUVICHOK HE(TH Ha BOJHOMN MOBEPXHOCTH
e  BO3HUKHOBEHHE PAIyTH
e PagyXHYIO OKPAaCKy MBUIbHBIX ITy3bIpeit
3. ToHKas IJIEHKA BCIEICTBHE SBJICHUS MHTEPPEPEHIINN B OTPAKCHHOM CBETE UMEET 3€TICHBII
1BeT. Kak u3MEeHUTCS 1IBET IIICHKU TP YMEeHbULeHUU:
e  TOJIIIMHBI TUICHKA
o TIOKa3aTeNsANPelIOMICHUATIIICHKU
3agauu:
3agaua 1. [Ipu nagenuu cBeTa U3 BO3/AyXa Ha AUAJIEKTPUK MO yriaoM bproctepa oTpakeHHBIN
Jyd CTAaHOBHUTCS MOJIHOCTBIO TOJSIPU30BaHHBIM. OTIpeAeTNTh OKa3aTesb MPEIOMIICHHUS
IURJIEKTPUKA, €CiIM yroi bprocrepa paBeH:
30°(60°, 45°).
3agaya 2.Yroa MeXy IIIOCKOCTAMHU IIPOITyCKaHUs IBYX MOJsipu3aTopoB paseH 450. Kak
M3MEHUTCS MHTEHCUBHOCTH CBETA, MPOIIE/IIIEro Yepe3 00a mosspru3aropa , Clid yro
YBEJIIUYUTH B 2 paza

Paszpnen S: MoaekyasipHast GU3UKa M TEPMOAUHAMHUKA
3ananus ¢ BbIOOPOM OoTBeTA:
1. OcnoBHoe ypaBHenue MKT?..
2. B Tpex oguMHAKOBBIX COCYJaX HAXOJUTCS OJJUHAKOBOE KOJMYECTBO raza mpuueM2< T1<
T3.
B cocyne ¢ remneparypoit Ty pacnpenenenne MOJIEKYI 0 a0COTIOTHBIM 3HAUYECHUSM

11



UXCKOpOCTel OyeT ONUCHIBATh KPUBA. ..

() F
1 2

I’
3. V3meHnenmne oObEéMa U TaBIICHUS Ta3a P MIOCTOSTHHON TeMIIepaType Ha3bIBaeTC ...
MIPOIIECCOM.

3amaun:

3amaua 1:Cpennsis KHHETHYECKask YHEPTUS MOJICKYJI raza npu temiiepatype T 3aBUCHT OT UX
CTPYKTYPBI, YTO CBSI3aHO C BOBMOXXHOCTBIO Pa3JIMYHBIX BUJIOB ABUKEHUS AaTOMOB B MOJICKYJIE.
Onpeznenure CpeHIO KNHETUYECKYIO SHEPrUI0 MOJIeKyIbl Bogopozaa (Ho) ¢ xecTkoi cBs3blo.

3agayva 2:TenoBas MalvHa 3a UK OT HarpeBaTess nojy4daeT KoaudecTBo TermioThl 100k u otaaér
xonommibHUKY 751k, OnpenenureKII[] mammnab?
3anava 3:Yemy paBHa paboTa, COBEpIICHHAS Fa30M MPHU MEPEX0/ienu3 cocTosHUS 1 B cocTosiHue 2.

P,Ma
800 -1 7
| |
| |
400 ! !
| | 3
1 |y
2 4 6 "

5.2.2.01eHOYHBIE CPeICTBA /115 IPOBeIeHUsI IPOMEKYTOUYHOM aTTecTAlMU

Ilpumep 3K3amenauuonno20 dunrema
Bonpoc 1. Ilomapuzanus ceera. 3akoHel Mamoca u bprocrepa. [[BoiiHOe nydenpenomieHHE.
ITomnstponpl.
Bonpoc 2. TemnompoBogHocTe.  3akoH  @Dypee.  MoneKkynsipHO-KMHETHYECKAs  TEOPHUs
TEIUIONPOBOAHOCTH Ia30B. Y K&XUTE €IUHULIBI U3MEPEHUS PU3NUECKUX BETHUMH.
3anaua. KakoBa goimKkHa OBITH JAJTMHA BOJIHBI YU3ITy4€HUs], [1a1al0IEr0 Ha MNIATHHOBYIO TUIACTHHY,
9TOOBI MaKCHUMaJIbHAs! CKOPOCTH (DOTOIEKTPOHOB OBLIIA Umax = 3 10° m/c? PaGoTa BBIX0/]1a AJIEKTPOHOB
13 IUIATUHBI paBHa 6,3 B.

Ta0mnuma 5.2
Tunosble 3a1aHus 1)1 NPOBeIeHUS MPOMEKYTOYHON ATTECTAIIUM MO AUCHHUILINHE

DopMyJIMPOBKA TUIIOBOTO KOHTPOJIBHOTO 3aJaHUS

KoHnTponupyemsle pe3ynbTaTbl OCBOSHHUS WJIA MHOTO MaTepuaia, He00X0AUMOro il OLEHKU
KOMITETEHINH (WM €€ YacTH) 3HaHWUW, YMEHUH, HABBIKOB U (MJIN) OIBITa
JESITEIBHOCTH

OIIK-1.7 lemoHCcTpUpYeT MOHMMAaHUe (PU3MYECKUX ABJIEHUH U MPUMEHsIeT 3aKOHbI MeXaHUKH,
TEPMOAUHAMHUKH, IJICKTPUIECCTBA H MArHETU3MA, OIITUKHU

3HaTh: Bonpoc 1. [Tonspuzanus ceera. 3akoHsl Mantoca u
—COBPEMEHHBIE TMpPEICTaBICHUs O Mpupojae | bprocrepa. JIBoiiHOE Jy4enpesOMIICHUE.
OCHOBHBIX  ¢u3uueckux  sBieHudl, o | [lomspounsl.

pUYMHAX ux BO3HUKHOBEHUS u |1l SBrneHus moNApU3aLMU CBETa U JIBOHHOTO
B3alMOCBSI3H; JTy4YEenpeIoMIICHUS.

— OCHOBHBIE ()M3WYECKHE 3aKOHBI U TPaHUIILI | 2. 3akoHBl Manroca u bprocrepa.

IIPUMEHEHHUS OCHOBHBIX ¢uznueckux | 3. Ilomsiponnsl.

3aKOHOB, JICXKaIlue€ B OCHOBEC COBpeMeHHOI\/'I
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KonTponupyembie pe3yinbTaThl OCBOSHUS
KOMITETCHIIMH (MJTH €€ YaCTH)

@opMynHpOBKa TUIIOBOTO KOHTPOJIBHOTO 33JaHUS
WM UHOTO MaTepualia, HeOOXO0IUMOTO IS OIICHKU
3HaHWUN, yMEHUH, HABBIKOB U (MJIN) OIBITA
NESATETbHOCTH

TCXHUKU U TEXHOJIOT'UU,
— OCHOBHBIC CI)I/ISI/I‘IGCKI/IC BCIIMYMHBI H
(1)I/I3I/III€CKI/IC KOHCTAaHTBI.

YMerb npuUMEHATH ISl ONMUCAHUS SBJIICHUN
W3BECTHBIC (DU3UYECKUE MOJICTH; MPUMEHSTh
3HaHUS O (PU3UYECKHUX CBOMCTBaX OOBEKTOB U
SBJICHUA B MPAKTUYECKON JEATEIIbHOCTH;
UCIIOJIb30BaTh 3aKOHBI (DU3HMKH JIJIsl PEIICHUS

3agaua. KakoBa 1m0KHA OBITh JIMHA BOJIHBL A
U3JTy4eHUs, MMAJAI0Iero Ha IUIATHHOBYIO IUIACTHHY,
9TOOBI MaKCHUMAaJIbHasi CKOPOCTHh (DOTOAICKTPOHOB
OBLIA Umax = 3 10° m/c? PaGota BBIX0/1a AJICKTPOHOB
13 IJIaTHHBI paBHA 6,3 3B.

1. OOBACHUTH sIBIIGHWE U 3aKOHBI (hoTodddexTa ¢
KBAaHTOBOU TOYKH 3PCHHS.

[Ipumenuth  ypaBHeHME  OWHINTEHHA  JJIs
dotorddekra mpu onpeneNeHUN JTUHBI BOJTHBI
VU3TydeHus.

NPUKIIAJHBIX 33]a4; POBOAUTH (PU3UUYECKUN
JKCIIEPUMEHT U aHAIM3UPOBATh PE3yJIbTAThI
JKCIIEPUMEHTA, OLECHMBATh IIOTPEIIHOCTH | 2.
U3MEPECHUM.

Bonpoc 2. TemionpoBOoAHOCTb.
MonekynsipHO-KHHETHYeCKast
TETJIONPOBOAHOCTH  Ta30B.

3akon Dypee.
Teopust
CANHUIIbI

Baanerbs HaBbIKAMUIKCIUTYaTalluud TIPUOOPOB
U 000pyIOBaHUs, U TPOBEACHUS (PU3NUECKUX

U3MepeHuil; 0o0pabOTKM M HMHTEpIpETaluu Vkaxure

pe3yibTaTOB  M3MEpEeHHMH M MeToJaMM | U3MEpeHUs (PU3NYECKUX BEJTHUYUH.

KOPPEKTHON OLIEHKM TnorpemHocTd 1pu | 1. SIBieHue TenjgonpoBOJHOCTH U €€ MEXaHU3MBI.
IpOBEEHUN  (PU3MUECKOro 3KcnepuMmeHTta | 2. Omnwucathb MOJIETIb oIpecIeHus
OpU  aHajiM3€ M pElIeHuUu  MpoOJeM | TEIUIONPOBOAHOCTH, UCHOJB3YS 3aKOH Dypbe.

HpO(l)CCCHOHaHbHOfI JACATCIIBHOCTH. 3. 2910705070003 HU3MCPCHUA (I)I/ISI/ILIeCKI/IX BCINYHH.

5.3. Kputepuu onieHMBaHUs YPOBHS C()OPMUPOBAHHOCTH KOMIIETEHIIHIA

Omnenka pesynbTaToB  oOyueHus 10  jgucuuiuiiHe  «®duszukanB  hopme  ypoBHS
c(OPMHUPOBAHHOCTH KOMIIOHEHTOB 3HaTh, YMETh, BIAJACTh 3asIBICHHBIX JAUCIUILTUHAPHBIX
KOMITETCHIIMM TTPOBOJUTCS MO 4-X Oa/NIbHOW IIKaJie OLICHWBAHUS MMyTEM BBIOOPOYHOTO KOHTPOJISI BO
BpeMsi SK3aMeHa B 1-oM cemecTpe.

[Ipu omenke ypoBHS CGHOPMHUPOBAHHOCTH JUCHUIUIMHAPHBIX KOMIIETEHIIMA B paMKax
BBLIOOPOYHOTO KOHTPOJS TPU DK3aMEHE CYHUTAETCs, 4YTO TOJNyuyeHHas OIeHKa 3a KOMIIOHEHT
MpoBepsieMO B OujeTe MUCHMUIUIMHAPHON KOMIETEHIMH 0000ImaeTcss Ha COOTBETCTBYIOIIUI
KOMITOHEHT BCEX TUCIUIUIMHAPHBIX KOMIIETEHINH, (OPMHUPYEMBIX B paMKax JaHHOW TUCITUIINHBL.

Tabauua 5.3.2
Ixana oneHNBaHNA IK3aMeHA

YpoBeHb
OILICHKA OCBOCHMS Kpurepun oniennBanus
KOMIIETCHIIUH
BBICOKH CryneHT wucuepnbIBalOIMM 00pa3oM OTBeTWS Ha Bompockl. [lpu
YPOBEHb OTBETE CTYAEHT U3JIaraéT MaTepual IOCIEN0BaTEIbHO, YETKO U
«OTIUYHOY JIOTUYECKH  CTPOMHO,JEMOHCTPUPYET  TNOHMMaHUE  (PU3NYECKUX
SBJICHUI U 3aKOHOB, CIIOCOOEH apryMEeHTHPOBATh CBOM YTBEPXKICHUS U
BBIBOJIbI, TPUBECTH NPAKTUYECKHUE TPUMEPBIL.
NOBBIIICHHBIA | IIpy oTBETE HA BOIPOCHI CTYAEHTOM JAOIYIICHBI OJJHA-BE HETOYHOCTH
«XOPOLIOY YPOBEHb WIM HecyllecTBeHHble omuoOku. Ilpu oTBeTe cTylaeHT wu3naraer
MaTepHall Mocjel0BaTelbHO, YeTKO U JIOTMYECKH CTPOWHO, CIIOCOOEH
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apryMEHTHPOBaTh CBOM  YTBEPKIEHUS MW  BBIBOJBI, IPHUBECTH
MPaKTUYECKHUE MPUMEPHI.

noporoBeld  [IIpy  oTBeTe Ha BONPOCHI CTYAEHTOM JIONYIIEHBI OJIHA-/IBE
YPOBEHb CYIIECTBEHHBIE OIIMOKH, KOTOPBIE CTYJIEHT MCIIPABHJI ITPH HABOISIINX
«YIOBJIETBO Bompocax mnpemnoaasaTens. CTyAeHT AOMYCKAeT HapyLI€HUE JOTUKH
PUTEIILHO U3JIOKEHUSl Marepuasna, IyTaeTcss B TEPMUHAX, JEMOHCTPUPYET
cnadyio CHocOOHOCTh AapryMEHTHPOBAaTh CBOM YTBEPXKICHUS U

BBIBOJIbI, TPUBECTU MPAKTUYECKUE IPUMEPBHIL.
MuHuUManbHbIi |[Ipy  oTBeTe OOHApYy)XKEHO HENOHMMAaHHWE CTYIEHTOM OCHOBHOTO
«Hey YPOBEHb HE | coepkKaHUsl Y4eOHOro MaTepuana WM JONYLIEHbl CYIECTBEHHBIE
JOCTUTHYT  |OLIMOKH, KOTOpBIE CTYIEHT HE CMOI HCIPaBUTh IPH HABOJSALIUX

BOIIpOCax NpCroaaBaTclis.

6. IEPEYEHb OCHOBHOM U JOIOJHUTEJBbHOMW YYEBHOU

JUTEPATYPBI, HEOBXOJIUMOM JIJIsI OCBOEHUSA JUCIAILIAHBI

6.1. OcHoBHas uTeparypa (Y4eOHMKH M y4eOHbIe TOCOOHS)

Tabnuma 6.1
Ilepeyenb 0CHOBHOI yueOHOH JIMTEPATYPHI
Ne HanmenoBanue Kon-Bo

n/m 9K3.

1 |Tpodpumona T.M. Kypc pusuxu. M.: «Axagemusi», 2006.-560 c. 75

2 | AnekceeB B.B.,Maxknakos JI.U.. Kypc o6meii pusuku. T.1. Kazans. KITACY, 2013. 167
126 ¢

3 |Aunekcees B.B., Maknakos JI.U.. Kypc o6meli ¢pusuku. T.2. Kazans. KITACY, 2014. 171
132 ¢

4 | O6mas ¢pusuka. MonekymnsipHas (pU3uKa U TEPMOJIUHAMHUKA. ATOMHAs, KBAHTOBAs 1
anepHas gusnka. Puzuka TBEPAOTO Tena [ DNEeKTPOHHBIN pecypc] : 1abopaTopHbIi SEC
npakTukym / FO.M. T'onoBuH [u 1p.]. —TamO0BCckuii rocy1apCcTBEHHbIN TEXHUYECKUIT IPRbooks
yauepcuret, 9bC ACB, 2013. — 96 c. Pexxum nocryna:
http://www.iprbookshop.ru/.— 9BC «IPRbooks

6.2. JlonmostHUTEIbHAS JIUTEPATypa
Tabmuma 6.2
IlepeyeHb 10NOTHUTENBHOM JIUTEPATYPbI
No Haumenosanue Kon-Bo

n/n JK3.

1 |TpopumonaT.W. Kypc ¢usuku.M. : «Beicur.mkonay, 1990. - 478c 309

2 KoctkoO.K. ®usuka i1 CTPOUTENBHBIX W apXWUTEKTYPHBIX BYy30B. PocToB 209
H/[{:«Denukcey, 2004. - 512c¢.

3 |I'pa6orckuii P. Y. Kypc pusuku. Cankr-IletepOypr «Jlarby. 2007. -608 c. 198

4 Bonbkenmreiin B.C. CoopHuk 3amad mo oomieit pusuke. M.:«Hayka», 1985. -384c. 449

5 |Kopocrenés 10.C. ®usuka. Yacts 1 [DnekTpoHHBIH pecypc] :ydyebHoe mocobue /

10.C. Kopocrenés, A.B. Kynukosa, A.B. [Tamma. —CamMapckuii rocy1apCTBEHHBIN 9bC
apXUTEKTypHO-CTpouTenbHbIN yHuBepcuteT, ObC ACB, 2014. — 139 c. Pexxum IPRbooks
noctyna: http://www.iprbookshop.ru/43426.html— 3B5C «IPRbooks»

6 |Kanyrkun /[[.E. ®usuka. Ontuka. AToMHas u siaepHas ¢pusuka. Yacts 3 e
[DnexTpoHHEI pecypce] : — M. : U3mparensckuit Jlom MUCuC, 2014. — 103 c. IPRbookS
http://www.iprbookshop.ru/56599.html— 3B5C «IPRbooks»

7 Muxaitnos B.K. Bonxasl. Ontuka. ATomnas dusnka. MonekymspHas Ghu3nka ObC
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[DnexTponHbIi pecypc] : M. : MOCKOBCKHI TOCYIapCTBEHHBIN CTPOUTEITBHBIN IPRbooks
yausepcutet, ObC ACB, 2016. — 144 c.Pexxum
nocryna:http://www.iprbookshop.ru/62614.html— S5BC «IPRbooksy»

10.

11.

12.

13.

14.

15.

16.

17.

18.

6.3. MeToauyeckue pa3padoTKu MO JUCIUIIMHE

Memoouueckue ykazanus K nNpakmudecKkum 3aHamusim
Oypep B. JI., Meroauueckue yka3zaHUs K peHICHUIO 3afad 1o ¢usuke. MexaHuka. —
Kazans. KI'ACY, 2012 — 24 c.
@ypep B. JI. Meroanyeckne yka3aHusi K pelICHHIO 3a7ad 1o ¢usuke. MonekynspHas (u3uKa.
Tepmogunamuka. —Kazans. KI'TACY, 2013. — 18 c.
HementbeBa U. H., CyuxoBa I'. I'. MeTtonudeckue ykazaHus K PEIICHUIO 3a7ad 1o (hU3HKE.
Onekrpoctatuka. [Toctosiuubiii Tok. — Kazans. KITACY, 2009. — 24 c.
CynaykoB B. W, Srynn 3. M. Metoanyeckne yka3aHus K MPAKTUYECKUM 3aHATHIM MO (U3UKE.
Onekrpomarnetusm. Konebanus u Bonabl. —Kazans. KI'TACY, 2011. — 24 c.
Kysznenona JI.M., Arynn 3. M., ®uznueckue ocHOBbI kinaccuueckoi mexanuku. —Kazans: KI'ACY,
2013.-31c.
®ypep B. JI. Dnexrpocraruka. IlocTOSIHHBIN 3eKTpUYECKU TOK. DiaeKTpoMaruerusm. —KazaHe.
KI'ACY, 2013.-34 ¢
Arynn O. M., Xakumos A.M. ®usuka. Yacts II. Pa3nen 1. Ontuka. —Kazans:KT'ACY, 2013.—31c.
Kuxapesa H.A., CyukoBa I'. I'. Monekynsapnas ¢usuka. Tepmogunamuka.Yacte 1. Paznmen I1.—
Kazans:KI'ACY, 2013.—27c.

Memoouueckue ykazanus K 1a00pamopHuim pabomam
Axun P.I'., IToranosa JI.W.JIabopaTopHbiii kypHall. MeToauueckue ykazaHus K Ja0OpaTOpHBIM
pabotam o (u3HMKe sl CTYyJEHTOB BcexX HampabiieHud moarotoBku. — Kazaus:KI'TACY, 2015.—
13c.
CynnykoB B.M.M3MepeHue IUIOTHOCTH Tela  MPaBWIbHOM  TeOMETPUYECKOH  (OPMBI.
Metoanueckue ykazaHus K J1a00opaTOpHBIM paboTaM 1o (U3HKe JUIsl CTYJEHTOB BCEX HAIpaBICHUI
nmoarotoBku. — Kazaus:KI'ACVY,2014.— 12c.
@ypep B.JI., Kysnenosa JI.M. M3ydeHue BpamiaTeslbHOrO JBMXKEHHUSAC ITOMOIIBI) MasATHHKA
Ob6epOeka. Metoanyeckue ykazaHus K Ja0OpaTOpPHBIM paboTaM 1o (U3MKe Ui CTYJEHTOB BCEX
HanpasyieHu# noarorosku. — Kazaus: KTACY, 2011.— 10c.
Srynn 9.M. OnpeneneHre MOMEHTOB MHEPLMU TBEP/BIX TEI METOJOM KPYTHIIbHBIX KOJIEOaHHH.
Mertoanueckue ykazaHus K JJa0opaTOpHBIM paboTaM 1o (hU3HKe ISl CTYJIEHTOB BCEX HaIpaBICHUMN
noarorosku. — Kazann: KTACY, 2009. — 11c.
CynnykoB B.M. M3ywyenue npedopmamum nepeBsHHOro Opyca. Meronuyeckue yKa3aHHUA K
nabopaTopHbIM paboTamM 1o (PU3MKE JJIsi CTYJEHTOB BCEX HAINpaBJICHWI MOAroToBKU. — Ka3zaHb:
KT'ACY, 2011. - 11c.
CynnykoB B.M., Sxun P.I'. Onpenenenue CcKOpocTH MynH OaUTMCTUYECKUM MAaSTHUKOM.
Mertoanyeckue yka3zaHus K J1a00paTOpHBIM paboTaM 1o (hU3KKe /Ui CTYACHTOB BCEX HAIPaBICHUN
noarotosku. — Kazann: KITACY, 2015. — 14c.
Kysuenosa JI.M., CynaykoB B.W. fAxun P.I'. Onpenenenne MoMeHTa MHEPLUHMH JUCKA METOJOM
BpaileHus. MeToaudeckue ykasaHHus K JJabopaTopHbIM paboTaM mo (u3MKe JJis CTYJIEHTOB BCEX
HanpasyieHud noarorosku. — Kazans: KTACY, 2015. — 11c.
CynnykoB B..W. Yopyrue u Heynpyrue coyaapenus. MeTtonuueckne ykazaHusi K Ja0OpaTOPHBIM
paboTtam mo (u3MKe g CTYACHTOB BceX HampasieHud nmoaroroBku. — Kazans: KI'ACY, 2013. —
12c.
[Toranosa JI.M. Ilenu nmocrostHHOrO TOKa. MeTouueckue ykazaHus K Ja00paTOpHBIM paboTam Mo
¢buzuKe IS CTYIEHTOB BceX HampasieHuit noarotoBku. — Kazans:KI'ACY, 2013. —12c¢.
CynnykoB B.M. W3ywyeHue aieKkTpoHHOro ocmwuiorpada. Meronudyeckue yKazaHUS K
nabopaTopHbIM paboTam 1o (PU3MKE JJIsi CTYJACHTOB BCEX HAINpPaBJICHHWI MOArOoTOBKH. — Ka3aHb:
KT'ACY, 2017.—11c.

15




19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

CynnykoB B.MI. MocToBOM MeTOJ H3MEpEHUs CONPOTHBIEHUS. MeTonnyeckue ykKa3zaHus K
nabopaTopHbIM paboTam 1o ¢Gu3MKe sl CTYJEHTOB BCEX HampaBieHH moaArotoBku. — KazaHs:
KT'ACY, 2012. - 12c.
XakuMoB A.M. M3ydyeHue siBICHUS B3aMMOWHIYKIIMA. METOIMYeCKre yKa3aHusl K J1abopaTOpHBIM
paboram 1o (Qu3MKe g CTYACHTOB BCEX HampasieHuid noAaroroBku. — Kazans: KI'ACY, 2015. —
l4c.

XKuxapesa H.A. MaruuTtHble CBOWCTBa BellecTBa. MeToAMUYECKHE YKa3aHUS K JabOpaTOpHbBIM
paboram 1o ¢u3HKe I CTYACHTOB BCeX HampasiieHud moarotoBku. — Kazans: KITACY, 2009. —
l1c.

AnekceeB B.B.l3yueHne NBHKEHUS 3apsSKEHHBIX YACTHI] B SJIEKTPUYECKOM U MAarHUTHOM IOJISIX.
Metoanueckue yka3zaHus K JJaOOpaTOpHBIM paboTaM 1Mo (pHU3MKeE JUIs CTYJCHTOB BCEX HAlpaBJICHUH
noaroroBku. — Kazaus: KITACY, 2009. — 11c.

[ToranmoBa JI.MI. DOMUCCHOHHBIE SIBI€HHS W HMX IpPUMEHEHHE. MeToAMuYecKHe yKa3zaHus K
nabopaTtopHbIM paboTam 1o ¢u3MKe sl CTYJEHTOB BCEX HAmpaBiIeHH moArotoBku. — Kazaws:
KT'ACY, 2012. - 11c.

Kuxapesa H.A.I'enepatop penakcallMOHHBIX KoJiebaHuil. Meroauyeckue YyKa3aHHs K
1abopaTopHbIM paboTam 1o (u3HMKe I CTYIEHTOB BCEX HAIPaBICHHWHA MOATOTOBKU. — KazaHb:

KI'ACY, 2013. 11 c.

[Totanoga JI. . OnpeneneHue CKOPOCTH 3ByKa B BO3AyXE METOJAOM CTOSTYMX BOJIH. MeToanueckue
yKa3aHud K J1a00paTOpHbIM paboTaM 1o (U3HKe IJi CTYJACHTOB BCEX HampaBlIeHUI MOJTOTOBKU. —
Kazaup: KI'ACY, 2010. — 12c.

XakumoB A.M. XKuxapeBa H.A.M3yuenue untepdepeHnnu ceera mpu nomoiy konen HeroToHa.
Meronudeckue yka3zaHus K J1a00paTOpHBIM paboTam 1o (U3HKE ISl CTYJACHTOB BCEX HAIPABICHHMA
noaroroBku. — Kazaus:KI'ACY, 2010. — 11c.

Kuxapesa H.A. Onpenenenne AMHbI BOJIHBI IIpyU oMoty ounpusmsl Openens. Metonuueckue
yKa3aHud K J1a00paTOpHBIM paboTaM 1o (U3HKe IJi CTYJACHTOB BCEX HaMpaBlIeHUI MOJTOTOBKU. —

Kazans:KI'ACYVY, 2009. — 10c.

AnexceeB B.B., frynn 9.M. OneiTHas nposepka 3akoHOB bprocrepa u Maimoca. Metonuueckue
yKa3aHus K 1a00paTOpHbIM paboTaM 1o (U3MKe JJi CTYI€HTOB BCEX HAIPaBJIEHUH MOATOTOBKU. —

Kazanp: KI'ACY, 2010. — 11c.

Aryan O.M. Jludpakuusg s71eKTpoHOB Ha Imienu. MeToaudeckue ykazaHus K JabopaTOpHBIM
pabotam mo Qu3uKe sl CTYACHTOB BcexX HampapieHuil moarotoBku. — Kazaue:KI'ACY, 2016. —
8c.

XakumoB AM. Sxun P.I. CnekTpanbHple METOABI MU M3MEPEHHE IJIMH BOJIH CIIEKTPaIbHBIX
muHui.Onpenenenue nocrossHHol PunOepra. Metoaudeckue ykazaHus K 1a00paTopHbIM paboTam
no (usuKe AN CTYJEHTOB BeexX HampasieHuil moarotoBku. — Kazane: KITACY,2015. — 11ec.

CynnykoB B.U. Sxun P.I'. U3yuenue pa®oTsl 1a3zepa. MeTonudyeckue ykazaHus K J1a00paTOPHBIM
pabotam 1o (u3MKe JUIsl CTYyJI€HTOB BceX HampapieHud nmoarotoBku. — Kazans: KI'ACY, 2015.—-
15c.
®ypep B. JI. Omnpenenenne OTHOIIEHUS TEIIOEMKOCTEH Ta30B MPU MOCTOSIHHOM JABIICHUH U 00bEME.
Meroanueckue ykazanus K 1a00paTOpHBIM paboTam 1o GU3HKe ISl CTYJACHTOB BCEX HAIIPABICHUIN
noaroroBku. — Kazaus:KITACY, 2009. — 10c.

CynaykxoB B.M.TemneparypHast 3aBUCHMOCTB COIPOTHUBIIEHMS IOJIYIPOBOJHHKA. MeTonnueckue
yKa3aHHs K J1a00opaTopHbIM paboTaM 1o Gpu3uKe I CTYJACHTOB BCEX HAIpPaBICHHUM MOATOTOBKH. —
Kazans: KI'ACY, 2014. — 15c.

CynnykoB B.M.M3ydeHne MOBEpXHOCTHOTO HATSDKEHHS KUAKOCTEM. MeTtoguueckue yka3aHUsi K
nabopaTopHbIM paboTam 1o (PU3MKE JJIsi CTYJAEHTOB BCEX HANpPaBJICHHUI MOArOTOBKH. — Ka3aHb:
KT'ACY, 2014. — 15c.

[Toramoa JIL.U. W3yuenme aamabatuueckoro mporiecca. MeTOOUYeCKne yKazaHus K
n1abopaTopHbIM paboTaMm 1o (u3MKe I CTYIEHTOB BCEX HAIpaBlIeHWH MOATrOTOBKU. — KazaHb:
KT'ACY, 2014. — 15c.
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36. [TorarmoBa JL.W. VYpaBHeHue cocTtosHUs Ta3a Ban-nep-Baanbca. Metoauueckue yka3aHus K
nabopaTopHbIM paboTam Mo (U3MKe ISl CTYIEHTOB BCEX HampaBieHHH moarotoBku. — Kazas:
KT'ACY, 2014. — 15c.

37. Sxun P.I'., [loranoBa JI..MonekynsipHas ¢pusuka. CtaTuctudyeckas Gpusnka U TEPMOIUHAMHUKA.
MeTtoanueckue yKkazaHus K JJaOOpaTOpHBIM paboTaM Mo (pHU3MKe IS CTYJCHTOB BCEX HAlpaBIICHUH
nmoaroroBku. — Kazaus: KI'ACY, 2015. — 31c.

38. AnekceeB B. B. Onpenenenue npupamieHus SHTPONHH IPH IJIaBICHUH. MeToIu4ecKne yKa3aHus
K Ja00paTopHbIM paboTaMm Mo (U3MKe JJIs CTYACHTOB BCEX HANpaBlIeHWH MOAroToBKU. — KazaHs:
KT'ACY,2010. —9c.

39. Anexkcee B. B. H3yuenue TEruIONpoOBOJAHOCTH METAIOB. MeTOaUYECKHe YyKa3aHHs K
nabopaTopHbIM paboTam 1o (u3mKe I CTYIEHTOB BCEX HAIpaBICHHWH MOATOTOBKU. — KazaHb:
KIT'ACY, 2012. —8c.

7. AHOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI
7.1. Ilepeuennb pecypcoB UHTepHET, HEOOXOAMMBIX /1JIsl 0CBOEHUS TUCUMILIUHBI

1. «Poccuiickoe obpazoBanue» heaepanbHblii mopran http://www.edu.ru/
2. denepanbHas yHUBEPCUTETCKAss KOMIIbIOTepHast ceTh Poccuu http://www.runnet.ru/
3. Eaunoe okHO g0cTyma K 00pa3oBaTeabHbIM pecypcam hitp://window.edu.ru/
4.9nekTpoHHO-O0MOIMOTeYHAas cuctema http://www.iprbookshop.ru/
5. Crpanuna kadenpsl «OU3UKH, STEKTPOTEXHUKH U aBTOMATHKU» Ha caiite KIACY
https://www.kgasu.ru/universitet/structure/instituty/is/kfea/umm.php

7.2. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOTHA, HCIOJIb3yeMBbIX NMPH OCYIIECTBIEHUH
00pa3oBaTeIbHOI0 Mpouecca 1o JMCUUIIMHE

1. Vcnionp3oBaHue 31€KTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHOM CPEabl YHUBEPCUTETA

2. IlpumeHeHue CpeACTB MyJIbTUMENUA NpPU MPOBEACHUU JIEKUUM M NPAKTUYECKUX 3aHATHH Ul
BU3yaJIM3allMl U3y4yaeMol WH(OpPMAIMU IOCPEICTBOM HCIIOJIB30BAHMS TPE3EHTANNH, y4eOHBIX
BUI€0-(pUIHLMOB

3. OdopmiieHre WHAMBUAYaJIbHBIX 3aqaHUil (KOHTPOJBHBIX paboT) B TpedyemoMm Qopmare B

COOTBETCTBUM C OTKPBITBIM IPOTrPAMMHBIM O0€CTIeYeHUEM

ABTOMaTH3aIM MOMCKAa HHPOPMAIIUK TIOCPEICTBOM HCIIOIB30BaHUS CIIPABOYHBIX CUCTEM

5. Opranu3zanus B3auMoJIeHCTBUS CO cTyieHTaMH ¢ nomouibio cuctembl MOODLE

>

7.3. IlepeyeHb NpOrpaMMHOro odecne4eHusi, HCMOJIb3yeMOro Mpy ocyecTBJIeHHH
o0pa3oBaTeIbHOI0 Npouecca (Mp1 He0OXOIMMOCTH)
[Tpu ocBOEHMH AMCHUIUIMHBI UCTIONB3YETCs JIMLEH3UOHHOE U OTKPBITOE IPOTrPAMMHOE
obecreueHue
1. TexctoBbIit pegakTop Microsoft Word;
2. anexkTpoHHbIe Tabauipl Microsof tExcel;
3. npe3eHTaunoHHbINH penakTop Microsoft Power Point.
4. cucrema MOODLE.

7.4. llepeyeHb HH(OPMAIUOHHO-CIIPABOYHBIX CHCTEM UNPO(eCcCHOHAIBbHBIX 0a3 JaHHBIX
B xome peanmzamuu meneil M 3aJad JUCHUIUIMHBI OOYyYarolIMecs MOTYT HCIIOJIb30BaTh
BO3MOXKHOCTH HH(OPMAIIMOHHO-CITPABOYHBIX CUCTEMH MTPO(ecCHOHATBHBIX 0a3 JTaHHBIX.
1. EnuHoe oKHO ocTymna K oOpa3oBarenbHbIM pecypcam http://window.edu.ru/
2. DIeKTpOHHO-O0MOIMoTeyHas cucreMa http:// www.iprbookshop.ru/
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8. METOAUYECKUE YKA3ZAHMUA JJISA OBYYAIOIIIUXCAIIO OCBOEHUIO
JANCHHUITINHBI
Jucuunnuza «@Pu3KMka» HM3ydaeTcs B TEYEHUE JBYX cemecTpoB. lIpu IuraHupoBanum u
OpraHu3alii BpPEMEHH, HEOOXOIUMOIro Ha M3y4YeHHE OOYyYaroIMMCS AUCUUIUIMHBI, HEOOXOIMMO
IPUACPKUABATHCS CIENYIOIUX PEKOMEHIALIMMN:
Tabmnuua 8.1
PexomeHnaanuu no opraHu3aluy cCaMoOCTOSITeIbHOI PadoThl CTyeHTA

Bun yuebHbIX

o Opranu3anys IesITeILHOCTH CTYICHTa
3aHATHHU p I A yA

Jlexuun Hanucanue koHCIeKTa JEKIUI: MOCIIEA0BaTeNbHO (PUKCHPOBATH OCHOBHBIC
IIOJIO’KEHMSI, BBIBOJIbI, POPMYJIMPOBKH, 0OOOIIECHHS; IOMEYATh BaXKHBIE MBICIIH,
BBIJICJITh KIIIOUEBBIE CJIOBA, TepMUHBL. lIpoBepka TEpMHMHOB, NOHATHM C
MIOMOILIBI0 DHIMKJIONEINM, CIOBAaped, CIPAaBOYHUKOB C BBIIMCBIBAHUEM
TOJIKOBaHUK B TeTpaab. OO03HAYUTH BONPOCH], TEPMUHBI, MaTepHall, KOTOPBIHA
BBI3BIBACT TPYIHOCTH, IOMETUTH U IOINBITATHCS HAUTU OTBET B PEKOMEHIyeMOHN
naureparype. Eciau caMocTosATenbHO HE ynaercs pa3o0parbes B Marepualie,
HE00X0AUMO CHOPMYIMPOBAaTH BONPOC M  3aJaTh IPENOJABaTeN0 Ha
KOHCYJIbTAllU¥, HA NPAKTHYECKOM 3aHATHM. Y IEIUTh BHUMAaHUE CIEAYIOIIMM
MOHATHUAM :3HaTh (POPMYJIUPOBKU U MaTeMaTHYeCKUe (POPMYJIbl, ONUCHIBAIOLIIE
¢byHIaMeHTalIbHbIe (PU3UUECKUE 3aKOHBI, TIOHUMATh IPAHHIIBI KJIACCHYECKOTO U
COBPEMEHHOI0 KBAaHTOBOIO TOAXOJAa K (U3UYECKUM SBICHHUSAM, YMETh
OOBSICHATH (PM3UYECKHUE SIBICHUS HA OCHOBE M3Y9aeMbIX 3aKOHOB H T.JI.

[pakTHueckne [TpopaboTka paboueii mporpaMmsl, yzenss 0co00e BHUMaHHE 1IEJSIM U 3a]1a4aM,
3aHATHUS CTPYKTYpE M COJEpXKaHHIO IUCHUIUIMHBL PaboTa C KOHCHEKTOM JIeKIUH,
MOJrOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM, MPOCMOTP PEKOMEHIyeMOn
auTeparypsl. PemieHue 3agad mo anropuTMy, OTBETHI Ha BOINPOCBHIMCIONB3YS
cucremy MOODLE

JlaGoparopHble TpeboBaHusi K BBINOJIHEHHUIO JITAOOPATOPHBIX pabOT TNPENCTABIECHb B
paboThI METOAMYECKUX YKa3aHMUSX IO BBITOJHEHUIO Ja00paTOpHBIX paboT:
IIpumepHbIe BOpOCHI 115 3a1UTHI JIA00PATOPHBIX padoT

Jist 3amuThl 1a00paTopHBIX paboT HEOOXOAUMO:
a) B TeTpaau it JJabOpaTOPHBIX PadOT BBIMOJIHUTH 0OPaOOTKY pe3yJbTaTOB
W3MEpEeHUl B  COOTBETCTBUU C  «3aJaHUSIMH», TNPUBEICHHBIMU B
«MeToaYeCKNX yKa3aHUsIX»;
0) IOATrOTOBUTH OTBETHI HAa BOMPOCHI Ui CAMOKOHTPOJIS,, COOTBETCTBYIOIIUE «
KontponbHble BompocaM K JabOpaTOpHOW paboTe» IO HCCIETOBAHHBIM B
nabopaTtopHoit paboTe SIBICHUSIM.
JIj1g KaXK0ro SBJIEHUS IO BO3MOKHOCTH HY)KHO!

1. a) mpuBecTH Ha3BaHME SIBIIEHHs, CPOPMYJIHUPOBATH €ro ONpEeAeNCHHE U
yKa3aTb, 4YTO IPOUCXOAUT B PE3YJbTATE 3TOTO SIBICHUS,

0) yKa3aTbHEOOXOIUMBIEC YCIOBHS JJs BO3HUKHOBEHHS M HAOIIOICHUS
SIBJICHUS,

B) OOBSCHUTD SBJICHUE COTJIACHO TOM MJIM MHOM TEOpHH,

I') TPHUBECTH MPHMEPHI OCYIIECTBIICHHS SBJICHUS B TPHPOJE U TPUMEPHI
MIPUMEHEHUS B TEXHHKE;

2. ISl K&KI0W BBOAMMOM (PU3NYECKON BETUINHBI:

a) MPUBECTU Ha3BaHUE BEIIMYUHBI,

0) yka3aThb CBOWCTBO (KayeCTBO), KOJHWYECTBEHHOW MEpPOW KOTOPOTOOHA
SIBJISIETCS,

B) chOopMyIHUPOBATh OMpE/IEICHHE,

I) 3aIKMcaTh MaTEMaTHYECKOE BBIPA)KEHNUE, COOTBETCTBYIOILEE ONPEAEICHHUIO,
J)yKa3aTh €IUHUILY U3MEPEHUS] 1 HAMMEHOBAaHUE €TMHUIIbI H3MEpPEHUS,
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Bun yaeOHBIX
3aHATHI

OpFaHI/I3 anusd JCATCIbHOCTH CTYACHTA

€) yKa3aTh MaTeMaTUYECKHE CIIOCOOBI pacueTa M AKCIIEPUMEHTAIBHBIC METOIbI
HaXOXICHUS 3HAUCHUS BEIIMUNHBI,

3. a) IepeUnCIIUTh OIBITHBIC 3aKOHBI, BRIPAXKAIOIINE 3aBUCUMOCTh (PHU3UIECKUX
BEJIMYHH JPYT OT JPyra B U3y4acMOM SIBJICHHH,

0) chopmynupoBaTh 3aKOHBI,

B) 3aMMcaTh 3aKOHBI B BUJIC MATEMAaTUICCKUX BBIPAKCHUH,

) OOBSICHUTH 3aKOHBI B PAMKax TOH MJIM HHOW TEOPHUH,

1) CPAaBHUTH OIBITHBIE 3aKOHBI C TECOPETHUECKUMU MPEICKA3aHUSIMH,
€) yKa3aTh MPUYNHBI PACXOXKICHUS TEOPUHU C SKCIICPUMEHTOM.

CamocrosiTenbHas
pabora:
MOJITOTOBKA K
KOJJIOKBHYMaM U K
KOHTPOJIbHBIM
pabotam/
WHINBUTyaJIbHBIC
3aJJaHHs

BaxHOI 4YacThl0 CaMOCTOATENBHOM pabOTHl SBISETCS H3y4Ye€HHE OCHOBHOM
JIUTEPATyphl, 03HAKOMJICHHE C TOIIOJHUTEIIBHOM JINTEPATYPOH.

[Ipy TOArOTOBKE K KOJJIOKBHYMY PEKOMEHIyeTcsi paboTa ¢ KOHCIEKTOM
JIEKUMH, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BONIpoOcaM. BelinonaHeHue
WHIMBUAYAIbHBIX 3a/1anniiB cucteme MOODLEwu np.

IToaroToBka k
JK3aMeHY (3a4eTy)

[Ipu noaroToBke K 3k3aMeHy (3a4eTy) HEOOXOAMMO OPUEHTHPOBATHCS HA
KOHCIIEKTBHI JICKIIMH, PEKOMEHIyeMYIO JIUTepaTypy.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabimua 9.1

Tpeﬁonaﬂnﬂ K YCJI0BHSAM peajiu3alui U CHUIIINHBI

n/n paboThI

Bun yuebnoit

OCHaHIeHHOCTI) CHEIHUAIIBHBIX IOMEIISHUN 1
MMOMEIIECHUH ]IS CaMOCTOSTEILHOMN pa6OTLI

HanmMmenoBaHue crieuaibHbBIX
NOMENEHNI U TOMENIeHU
JUISL CAMOCTOSATENEHON PabOTHI

Jlexium,

1 |mpaktuyeckue

3aHATUA

VYyeOnass wmebenb (CTONBI, CTYyNbs), JOCKa
ayJTUTOpHAs, CTAlMOHAPHBIN dKpaH, KOJIOHKU

VYuebHas  ayauropus — AIA
MPOBEAECHUS 3aHATHI
JEKIIMOHHOIO THUIA, 3aHATUN
CEMUHAPCKOI0 THIIA,
IPYIIIOBBIX u
WHVBHTyAJIbHBIX
KOHCYJIbTALIUH, TEKYLIETO
KOHTPOJIA W IPOMEKYTOUHOH
aTTeCTaluu.

Jlaboparopus -  yueOHas |y4eOHas MeOellb, TEXHUYECKUE CPEACTBA

JlaGopaTopHsble
paboTHI

ayIATOpPUS U1 TPOBEACHUS
3aHATUN CEMHMHApPCKOIO THIIA,
TPYIIIOBBIX u
MHIVBUAYAJIbHBIX
KOHCYJIbTAILUH, TEKYILETO
KOHTPOJIA U IIPOMEKYTOUHOHN
aTTecTaluuu

o0yJeHwusI:
4 TIK,
nabopaTopHOe 000pyIOBaHUE:
4 ocumstorpada C1-73,

1 B3aumounHyKIIH DI12-05,

2 u3mepurenb PoTOTOKa,
2 ycranoBka «IloyueHnne u ucciaegoBaHue
noJisipuzaninoHHoro ceeray ®I1B 05-4-1),
2 ocummnorpad OCVY-10B,
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Ne | Bun yueOnoit | HammeHoBanue cnieruanbHbiX | OCHAIIEHHOCTDH CIICIIMAIBHBIX MTOMEIIEHUN 1
n/n paboThI ITOMEILEHUH 1 TOMEIEHUN MIOMEIICHUH JIJIsl CAMOCTOATENBbHOM paboThI
JUISL CAMOCTOSITEIILHOU pabOTHhI
®IIM-013,
®I1B-05-4
[Tomemienue s | Cieumanu3upoBaHHas ~— yueOHas — meOeb,
CaMOCTOSITEIILHOM paboThI | KOMITBIOTEPHAsT TEXHHKAa C BO3MOXKHOCTBIO
CamocTtosTenb " "
3 |yas pabora 0o0yJarmuxcs MOJAKIIIOUEHUsT K  CeTH WuTepuer "
P (KOMITBIOTEPHBIN KJacc |o0ecrieueHueM  JOCTyla B JJICKTPOHHYIO
o0yyJaronmxcs
OuOIMOTEKN) nH(OPMAIMOHHO-00pa30BaTEIHHYIO cpeny

YHHUBEPCUTETA
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