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AHHOTAIMA
paboueil mporpammel yueOHoM nucuuminiabl b1.0.11 «®uznka»

JUIsl IOATOTOBKM OakanaBpa no Hamnpasienuto 35.03.11 «I'mapomennopanus»
HarpaBJIEeHHOCTH «IIpoeKTUpOBaHUE U CTPOUTEIBCTBO THAPOMETHOPATUBHBIX
CHUCTEMY.

eans ocBOeHUS TUCHMUILINHBI:

U3yYeHHUE OCHOBHBIX (U3MYECKUX SABJICHHUH, TMOHATUNA, 3aKOHOB M TEOpUH
KJIACCUYECKOM M COBPEMEHHOM (DU3UKH, OBJIAJICHHE METoJaMu (U3UYECKOTO
uccnenoBanus; GopMUpPOBaHUE HayadbHOW 0a3bl 3HAHWN, YMEHHUM W HABBIKOB IS
OCBOEHHUS KOMIIETEHIIUU CITIOCOOHOCTH OCYILIECTBIATh MOUCK, KPUTUUECKUI aHaINu3 1
CUHTEe3 HUH(OpMaIUK, KOMIIETEHLIUH CIOCOOHOCTM pellaTh TUIIOBBIE 3a/1ayu
npoeccuOHaIbHOM  JIeATEeTbHOCTH C  NpUMEHEHHEeM  HMH(POPMALMOHHO-
KOMMYHUKAlIMOHHBIX TEXHOJIOTHM, KOMIIETEHLUHUHU CIIOCOOHOCTH pEan30BbIBAThH
COBPEMEHHbIE TEXHOJOTUH U 0OOCHOBBIBaTh UX MPUMEHEHHE B MPOPECCUOHATBLHON
NEeSATENbHOCTH; (OPMUPOBAHME HABBIKOB MNPUMEHEHHS B MNpPodecCHuOHAIbHON
JESTENBHOCTU B 00JaCTH THAPOMETHOPAIMU MHHOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTUH,  TeOMH(POPMALIMOHHBIX  CHCTEMaM,  HCIOJb30BaHUS  METOJOB
U3MEPUTEIBHOW W BBIYMCIUTEIBHON TEXHUKH, B TOM 4Hclie IU(GPOBBIX NMPUOOPOB,
yMEHHsI OOOCHOBBIBATh U PEAJIU30BbIBATH COBPEMEHHBIE TEXHOJIOTHHU YIPABICHHS
nporeccaMu B 00J1acTu Mpo(ecCuOHaNbHON AESITEIBHOCTH — THIPOMETNOPALIHSL.

MecTo IMCUMILVIMHBI B Y4e0OHOM IJIaHe: NUCIMIUIMHA BKJIIOYeHA B 0a30BYI0 YacCTh
yuyeOHOro IiaHa 1o HampasieHuto mnoarotoBku 35.03.11 «['mapomenuopariusi»
HanpaBieHHOCTH «lIpoekTHpoBaHMEe U CTPOUTENBCTBO THAPOMEIMOPATUBHBIX
CUCTEM.

TpeGoBaHusi Kk pe3yabTaTaM OCBOEHHMS JAWUCHMILUIMHBI: B PE3yJbTaTe OCBOCHUS
JTUCITUTUTUHBI bopmupyroTCs CJIETyIOIIHE KOMIIETEHIIUU (MHAMKATOPHI
chopmupoBannocTy komnerenun): YK-1 (YK-1.1, YK-1.2, YK-1.3); OIIK-1 (OIIK-
1.1, OIIK-1.3); OIIK-4 (OIIK-4.1); [IKoc-3 (ITkoc-3.2).

KpaTkoe coaep:xxanue TUCUMIVIMHBI: MEXaHHWKA MaTEpUAJIbHOU TOYKH U TBEPIOTO
Teaa, PJIEMEHTHl MEXaHWKH CIUIOIIHBIX Cpell, KOJeOaHUsI M BOJHBI, MOJICKYJISIPHO-
KMHETUYECKass TeopHsi, TEPMOJUHAMUKA, JJEKTPOCTaTHKAa, TOCTOSHHBIM TOK,
MarHUTHOE TI0JIE, TEOpHS HJIECKTPOMArHUTHOTO TIOJSi, BOJHOBBIE MU KBAHTOBBIC
CBOMCTBa CBETa, CTPOCHHUE aTOMa, AJIEMEHTH KBAHTOBON MEXaHHUKH, si/iepHast (PU3HKa.

O6mast TpyaoeMkocTh gucumanHbl: 180 yacos / 5 3au. en.

IIpoMe:RyTOYHBIN KOHTPOJIb: 1 cemecTp — 3a4eT, 2 CEMECTP — IK3aMEH.



1. lleab ocBOeHHUSI JUCHUILIHHBI

[lenpro OCBOEHUS TUCUMIUIMHBI ABISETCA
U3YYEHUE OCHOBHBIX (DU3MYECKUX SIBJICHUM, NOHITHHA, 3aKOHOB U TEOpUU
KJIACCUYECKOM M COBpPEMEHHOM (DU3UKH, OBJIAJICHHE METoJaMu (U3UYECKOTO
uccnenoBanus; GopMUpPOBaHUE HayadbHOW 0a3bl 3HAHWUN, YMEHUM W HABBIKOB IS
OCBOEHHSI KOMIIETEHIIUU CITOCOOHOCTH OCYIIECTBIIATh MOUCK, KPUTUUYECKUI aHAIIU3 U
CUHTE3 HUH(OpMAIUMK, KOMIIETEHLUUU CIOCOOHOCTH pellaTh TUIIOBBIE 3a/1ayu
npo(ecCUOHaNbHON  J1eATETBbHOCTH C  NpPUMEHEHHEM  HH(POPMALUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, KOMIIETEHLUHU CIIOCOOHOCTH pEealn30BbIBATh
COBPEMEHHbIE TEXHOJIOTUH M 0OOCHOBBIBATh MX NMPUMEHEHHE B MpOo(deccHoHaIbHON
NeSATENbHOCTH; (OPMUPOBAHHE HABBIKOB IPUMEHEHHS B MNPOPECCHOHATBHON
JESITENBHOCTU B 00JaCTH THAPOMETHOpAUU MHHOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTUH,  TIeOMH(POPMALIMOHHBIX  CHCTEMaM,  HCIOJb30BaHUS  METOJOB
U3MEPUTEIILHON M BBIUUCIUTEILHOW TEXHUKH, B TOM 4YHCJIE HUMPOBBIX MPUOOPOB,
yMEHHUsI O0OCHOBBIBATh M PEAJIU30BbIBATH COBPEMEHHBIE TEXHOJIOTMHU YIPAaBICHHS
nporeccaMu B 00J1acTu Mpo(ecCuOHaNbHON ASSITEIBHOCTH — THIPOMETNOPALIHSL.

2. MecTo TMCUMILUIMHBI B Y4eOHOM Npoliecce

Jucnumanna «®du3uka» oTHOCUTCS K 0a30Boi yacTu bnoka 1 «JlucHuIuimHbL
(Momynu)» yuyeOHoro miaHa. Jucuuninna «Pu3ukay peaau3yercs B COOTBETCTBUU C
tpeboBanuamu GI'OC BO, OIIOIl BO u VYueOGHoOro miaHa IO HampaBiIeHUIO
35.03.11 «I'mapomenroparms» HaIpPaBJICHHOCTH «IIpoekTupoBanue U
CTPOUTEIBCTBO TUAPOMETUOPATUBHBIX CUCTEM.

Jucuunimbaa «®Pusnka» ABISETCS  OCHOBOIIOJIATAlOUIEH Ui U3Yy4YEHUs
CIEAYIOINUX IUCHUINIMH: «Xumusa», «TexHudeckas MexaHukay, «Teoperndeckas
MeXaHHuKay, «MarepuasoBeeHHe U TEXHOJOIUs KOHCTPYKUHOHHBIX MAaTEpHUaIoBy,
«I'mapaBnukay, «DIEKTPOTEXHUKA, OHJIIEKTPOHUKA M aBTOMaTUKa», «MexaHuka
TPYHTOB, OCHOBaHUS U (YHAAMEHTHI.

OcoOEHHOCTBIO  NHUCIMIUIMHBI ~ SIBIISIETCA €€  0a30BbI  XapakTep s
TEXHUYECKUX U €CTECTBEHHOHAYYHbIX JUCLUILINH.

PaGouas mnporpamma aucturuiMHbel «@u3uKa» UIsI WHBAJUAOB W JIMI[ C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsl pa3palaThIiBae€TCs HHIAUBHIYATBHO C
y4eToM  OCOOGHHOCTEH  TCUXO(DHU3UYECKOro  pasBUTHs,  WHANUBUAYaTbHBIX
BO3MOKHOCTEH U COCTOSIHUS 3A0POBbsI TAKMX 00 yUYaOLIUXCA.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJabTATOB 00y4YeHHs MO TUCHUIJIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOeHHMS 00pa30BaTeIbHOM
MPOrpaMMbl

OOGpa3oBarenbHBIC PE3YAbTATBl OCBOCHUS JHUCIHMIUIMHBI  00YyYarOIIMMCH,
npeJicTaBiIeHbl B Tabuie 1.

4. CTpyKTYypa " colepKkaHue TUCHUILIHHbI

4.1 PacnipeesieHue TPyA0EMKOCTH JUCHUILIUHBI 110 BUIAM padoT
10 ceMecTpam
OO6mrast TpyI0EMKOCTh AWCIUIUIMHBI cocTaBisieT 5 3ad.ed. (180 wacoB), mx
pacripejiesieHue 1o BujaM paboT ceMecTpaM MpeACTaBICHO B Ta0auie 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS YUEOHOM IMCIUIIUHBI

Tabnura 1

No Kon Chmemmemme B pesynbrate n3ydeHus: yaeOHON AUCIUILINHBI O0yJarONIHecs
_ | komIIeTE N Nuaukatopbl KOMIETEHIINI IOJIKHBI:
/I KOMITIETEHINH (UK €€ 4acTu)
HIIA 3HaTh YMETh BJIAJETH
1. |VK-1 Crioco0eH OCYIIEeCTBISITh MOUCK, VK-1.1. 3ganue cnoco00B aHanu3a 3aaadq, OCHOBHBIE TIOHSTHS, aHaJIM3UPOBATh U METOJIUKOMN pelIeHUs
KPUTHYCCKHI aHAJIU3 U CUHTE3 BBIZIETASA UX 0a30BLIE COCTABIISIOIINE, 3aKOHEI U MOJIETH MIPUMEHSTH (PU3HUKO- MPOCTEHIIINX (PH3HUKO-
uH(pOpMAIIUH, IPUMEHSITh CUCTEMHBIN | OCYIIECTBIEHHUS JEKOMITO3UIIUY 3a/IauH; MEXAaHHKH, TEXHUYECKYIO TEXHUYECKUX 3a7a4 B
MTOJIXOJT JJIs pelIeHus mocraBicHubx | YK-1.2. YMeHue rpaMoTHO, JIOTUYHO, CTaTUCTHYCCKON (DU3UKU | HH(OOPMAIIHIO B npodecCroHaTBHOM
3a7a4. apryMeHTHPOBaHO (hOPMHUPOBATH COOCTBEHHBIC |HW TEPMOIUHAMHUKH, npodecCroHaTbHON 00J1aCTH, B TOM YHUCIIE C
CYXKIICHHS M OLICHKU. ¥ MEHHE OTINYATh (DAKThI | JJICKTPUIECTBA U JIeATEILHOCTH MPUMEHEHHUEM METOJIOB
OT MHCHUH, HHTEPIPETANNI, OI[CHOK U T.JI. B MarHeTu3Ma, TeOpuu nuH(pOPMAIHOHHBIX
pacCyXIEHUAX APYTUX YYACTHUKOB KOJIeOaHUH 1 BOJTH, TEXHOJIOTUH
JEATENIbHOCTH; KBaHTOBOH (PH3HUKH,
VK-1.3. Branenue HaBbIKaMU HaX 0K JICHUS ATOMHOM U AJepHON
BO3MOJKHBIX BaPUAHTOB PEILLIEHUSA 3a1a4H, ¢buzuku
OLICHUBAs UX NOCTOMHCTBA U HEAOCTATKH.
2. |OIIK-1 Crnioco0eH peliath TUIIOBBIE 331241 OIIK-1.1. YMeHue UCIIONB30BaTh OCHOBHEIE 3HATh OCHOBHBIE 3aKOHBI | 0OOCHOBBIBATH METO/BI | 3HAHUAMU 3aKOHOB U
npoeCCHOHANBHOM JIEITENIbHOCTH Ha | 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIUIUIMH JUISl | €CTECTBEHHOHAYYHBIX MPOBEICHHSI HAYYHBIX | METOJOB IIPOBE/ICHHS
OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB peLICHHs HAyYHO-HCCIIEI0BATENbCKHX, JUCITUILTAH, METOIBI M3BICKAHUHN U WHKEHEPHBIX U3bICKAHUH U
MaTeMaTHYECKUX M €CTECTBEHHBIX MPOEKTHBIX M MPOU3BOJICTBEHHBIX 32/1a4 B MaTeMaTHYECKOT 0 TEXHOJIOTUH TEXHOJOTUH
HayK C NPUMEHEHUEM COOTBETCTBHH C 00JIaCThIO U (1iH) chepoii aHajau3a u MPOBEACHUS MPOEKTUPOBAHUS
nH(pOopMaIMOHHO- npodecCHOHANBHOMN eSITeNbHOCTH, UMETh MOJICITUPOBaHHS, IKCTIEPUMEHTAITBHBIX
KOMM YHUKAIIMOHHBIX TEXHOJIOTHH. HaBBIKH JUIS YY9aCTHS B HAYYHBIX TEOPETHYECKOTO U HCCIIEIOBAHUIT
HCCIIETOBAHUAX, JKCIEPUMEHTAIILHOTO
OIIK-1.3. Branenue HaBbIKAMU IPAMEHSTH B HCCTIeIOBaHMA MIPH
npoeCcCHOHANBHOM JIEITENLHOCTH B O0JIACTH | pelICHHH
THIPOMENTUOPAIY HH(POPMALIUOHHO- npoheCCHOHANBHBIX 3324
KOMM YHUKAIIMOHHbBIE TEXHOIOTHH,
reorH(pOPMAaIHOHHBIMU CUCTEMaMU,
HCIIONIb30BATh METO/IbI H3MEPHUTEILHON U
BBIYUCIUTENLHON TEXHUKH.
3. |OIIK-4 Crioco0eH peann30BhIBaTh OIIK-4.1. YMenne 000CHOBEBIBATH U MPUHIAT PabOTHI II0JIB30BAThCSA METOAaMHU OLIEHKHU
COBPEMEHHbBIC TEXHOJIOTUHU U Peanr30BBIBATH COBPEMEHHbBIC TEXHOIOTHH HU3MEPHUTEIBHBIX HU3MEPUTEIIbHBIMH MapamMeTpOB COCTOSIHUS

00OCHOBBIBaTh MX PUMEHEHHE B
npoeccoHanbHON NESITENBHOCTH.

YIIPaBJIEHUS MPOLEccaMy B 00J1aCTH
npodeccoHanbHON IESITENBHOCTH -
THIPOMEITHOPATIHS.

prOOPOB, B TOM YHCTIE
IIUPPOBBIX, OCHOBHEIC
(hm3mgeckue mapamMmeTpsl
Pa3IMYHBIX TIPOLIECCOB,
(hu3MUecKre OCHOBBI
MPOLIECCOB B 00J1aCTH
npoeccrOHAIBHOM

npubopaMu, B TOM
qucIe TU(QPOBBIMH,
U3MEPATh U
paccUHTHIBATH
3HA4YEHHS (PU3HUIECKUX
BEJINYNH,
XapaKTepPH3YIOMINX

MIPOIIECCOB B 00JIACTH
npodeccroHaIbHOM
JIeATEIILHOCTH, B TOM YHCIIC
C TIOMOIIBIO ITU(PPOBBIX
YCTPOICTB




JIESITEILHOCTH TPOIIECCHI B 001aCTH
npodeccroHaTbHOM
JIEITEIbHOCTH
IMKoc-3 CriocobeH opranuzoBaTh 1 npoBoauTh | [1Koc-3.2. YMeHue npoBOIUTh UCCIIEAOBAHUS | OCHOBHBIE METOJIBI MPUMEHSTH Pa3IHYHYIO | METOJMKON aHaTu3a

HCCIIEOBAHMS TI0 aHAIU3Y MPUPOAHO- | 110 AHAIK3Y MPUPOIAHO-KIMMATHUECKHX TEXHMYECKOTO aHaIn3a U | PU3UKO-TEXHUUECKYIO | IPOCTEHUIINX (DPUBHKO-
KJIMMAaTHYECKUX YCIIOBUM TEPPUTOPHUH, | YCIOBUI TEPPUTOPHUHA, COCTABIIATE MPOTHO3bI | IPOrHO3MPOBAHUS uH(pOpMAaLIHIO TS TEXHUYECKUX 33124 B
COCTAaBJISITh TIPOTHO3BI 110 BIIUSHHIO BOJIHO-COJICBOTO OaslaHca U OLCHKH aHanM3a u npodecCHOHATBHON
MEJTHOPATHBHBIX MEPOIPUSITUH U BO3/ICHCTBUS METHOPATUBHBIX MEPOIPUATHI HA MPOrHO3UPOBAHUS B obiactu
OLIEHKE BO3/IECHCTBHS MPUPOIHBIE KOMITOHEHTHI OKPYKAIOLIEH CpeJIbl npodecCHOHATLHON
THIPOMETHOPATHBHBIX CUHCTEM U U TEXHOT€HHbBIE O0BEKTHI. JIEATELHOCTH
THIPOTEXHUIECKUX COOPYKEHHI HA
OKPYKAIOIIYIO CPEy.




TabOnuia 2
Pacnpenesnenne Tpy10éMKOCTH THCIMILIMHBI 10 BUAAM padoT Mo ceMecTpaM

TpyroéMKocTh
Bua yueOHo# padoThl yac. B 1.4. o cemecrpam

BCero/* Nel Ne2
OO6mas TpyI10EMKOCTDb JUCIUTIINHBI TI0 y4eOHOMY TIJIaHY 180/8 72/4 108/4
1. KonrakTHasi padora: 116,65/8| 48,25/4 68,4/4
AyauTtopHas pa6ora 116,65/8| 48,25/4 68,4/4
8 MOoM yucine:
nexyuu (JI) 50 16 34
npaxmuyeckue 3ausmusi (113) 32/8 16/4 16/4
snabopamopnvie pabomwi (JIP) 32 16 16
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMaKmuasi paboma Ha npomesicymournom konmpone (KPA) 0,65 0,25 0,4
2. CamocTtosiTesnnasi pa6ora (CPC) 63,35 23,75 39,6
KOHMPObHAsL paboma 20 10 10
camocmosmenvHoe uzyyeHue pazoenos, CAMon002o0mosKa
(npopabomka u nomMopeHue 1eKYuoOHH020 Mamepuana u
mamepuana yueOHUKo8 u yueOnvlx nocoouti, N0020mosKa K 9,75 4,75 5
1aOOPAMOPHLIM U NPAKMUYECKUM 3AHAMUAM, KOLIOKEUYMAM
um.o.)
Iloozomoeka Kk s3K3ameHy (KOHmpOoib) 33,6 9 24,6
By npomexyro4Horo KOHTpOJIS: 3auer DK3aMeH

* B TOM YHCIIe TPAKTUYECKAasl TIOJITOTOBKA (CM. YICOHBIN IIJIaH).

4.2 Conep:kaHue IMCHUNIMHBI

Tabmuna 3
TemaTnueckunii UIaH y4eOHOM TN CIUTIUHBI
HanMeHoBanune paaue.ﬂ?B M TeM T T A)’Ili_dlgopnaﬂ J[I);60TaHK BT}::;?BI’;I:
L Bcero/* P | padora CP
Pasnen 1 «®usnueckre 0CHOBBI MEXAHUKN 26/2 6 6/2 6 8
Pasznen 2 «Konebauusa v BOJIHBD) 10 2 2 2 4
Pasnen 3 «MounekysipHas Gu3uKa U 18/2 4 4/2 4 6
TEPMOIMHAMHUKAY
Paznen 4 «OnekTpuuecTBo» 17,75 4 4 4 5,75
KonraktHas paboTa Ha IPOMEKYTOUYHOM 0,25 0,25
koHTpoJie (KPA)
Bcero 3a 1 cemecTp 72/4 16 16/4 16 0,25 23,75
Paznen 5 «Maruetuzm» 38/2 10 6/2 8 14
Pasnen 6 «Ontukay 34 10 6/2 8 10
Paznen 7 «KBanToBas gusuka» 18 8 2 8
Paznen 8 «Snepnast pusuka» 15,6 6 2 7,60
KoHcynpTanmu nepes 3k3aMeHOM 2 2
KoHTakTHas paboTa Ha IPOMEKYTOUYHOM 0,4 0,4
koHTpose (KPA)
Bcero 3a 2 cemecTp 108/4 34 16/4 16 2,4 39,6
HUToro no AUCHMIINHE 180/8 50 32/8 32 2,65 63,35

* B TOM YHCIIE IMpaKTU4YCCKasa NoAroToBKa




Pazgen 1 «duznvyecknue OCHOBbI MEXAHUKW))
Tema 1 «Kunemaruka»
[pemqver ¢uzrku. Metoasl Gu3MIecKoro McciaenoBaHus. Ponb (U3NKK B Pa3BUTHU TEXHUKU W BIHSHUC
TEXHUKU Ha paszBuTHe (Dr3uKH. MexaHHuecKoe IBIDKCHHE Kak MpocTeiias (opMma JBIKCHUS MaTepHUHL.
Knaccrueckast mexanuka. [IpocTpaHCTBO M BpeMsi B KJIACCUUECKOM MeXaHUKe. DU3MYECKUE MOJIEIH.
Kunemaruueckoe ommcanve IBkeHHs TOYKH. CKOPOCTh M YCKOPEHHE TPU KPUBOJIMHEHHOM JBHKCHHM.
HopmansHoe 1 kacarenbHOE (TaHreHIMATbHOE) YCKOpeHuUsl. JIBIDKeHHe TOYKU MO OKPYKHOCTH. BekTtopbl
YIJIOBOM CKOPOCTH M YIJIOBOTO YCKOpeHHs. CBsi3b JIMHEHHBIX CKOPOCTEH M YCKOPEHHH C YITIOBBIMU
CKOPOCTSIMH M YCKOPEHUSIMH.
Tema 2 «/Ilunamuka»
Junamuka. Mexannueckast cucrema. Cuta. Macca u umimyiibe. CoBpeMeHHasi TpakToBKa 3akoHOB HbroToHa.
Cunbl B MexaHuke. VIMITylIbC CHCTEMbl MaTEpUAIBHBIX TOYEK. 3aKOH COXpaHEeHHs UMITyibca. O000IeHHas!
¢dopmympoBka |l 3akona Herotona. 3akoH BcemupHoro tsroTeHus. LleHTp macc MexaHMYecKou
CUCTEMBI, 3aKOH JIBH)KECHHUs LIEHTpa Macc. J[BHKEHHUE Tell ¢ IEPEMEHHON MacCOM.
Tema 3 «DHeprus»
OHeprusi Kak yHHMBEpCaIbHAs Mepa pa3inuHbIX (POpM JBIDKEHMS WU B3auMoJeicTBUs. PaboTa CHIIbL
KoHcepBaTBHBIE M HEKOHCEpBATHBHBIE CHIIBI. MoOmHOCTh. KuHernueckass sHEprusi MeXaHM4eCKOU
cuctembl. [loTeHimanbpHast sHeprust. 3aKkOH COXpaHEHUS SHEPTUH B MEXaHUKE. Y Iaphl.
Tema 4 «/luHaMKKa BpalIaTeIbHOTO JBIKEHUSD)
Mowment wunepuuu. Teopema Illteiinepa. MomeHT cuibl. OCHOBHOE YpaBHEHHE JIUHAMUKHU
BpaIaTeIHbHOTO JBIKCHHS TBEPAOTO Tena. KuHeTmdeckas SHEpruisl BpAIIaloIMIerocss U KaTsIIerocs
TBepAoro Tena. PaboTa npy BpalareIbHOM JIBIDKEHUH.
Tema 5 «MomMeHT uMnyJbca
MOMEHT UMITyJIbCa MaTE€PUATbHOM TOYKH, MEXAaHHUYECKOW CHCTEMBbI U Tejla. 3aKOH COXpPAaHECHUS
MOMeHTa umnyibca. OCHOBHOE ypaBHEHHE AWHAMUKH BpAIIaTeIbHOIO JBH)KEHHUS TBEPIOTO Tesia B
0000IIIEHHOM BUIIE.
Tema 6 «Jlepopmarus TBEpAOTO TEa»
Hedbopmarus B TBepaom tene. 3akoH ['yka. Koaddunment Ilyaccona. Jlmarpamma pacTspkeHUsI.
Tema 7 «MexaHuKa XKUIKOCTEH U ra3oBy
I'uapocratnka Heckumaemort >kuakocTH. [laBmeHume cromda skumkoctd. Cuma ApxuMena.  YcCloBus
wiaBanus Tell. CTalMoOHApHOE TEYEHHE WICATbHOM JKUAKOCTU. YpaBHEHHE HEPa3pbIBHOCTH.
VpaBuenue bepuymnu. Bsskocte skuakoctd. Pexxumbl Tewenuws. Yucno PeitHonbaca.  Metossl
oTpeieNieHus BA3KOCTH.

Pasnen 2 «KonebaHus U BOJTHBI
Tema 1 «"apMoHHUYECKHE KOJICOAHU
Knaccudukanus xonebanuii. YpaBHeHHE FrapMOHMYECKHX KoJieOaHUH. MexaHndeckue KojaeOaHwus.
Oueprus konebanuil. [luddepeHumanmsHoe ypaBHEHHE TapMOHMYECKUX KojeOaHwil. MasTHUKU.
CBoOoHbIe 3aTyxatolue Konebanus. BeiHykaenHbie konebanus. Pesonanc.
Tema 2 «BoaHb»
BonnoBoe nBuxenwue. [Inockas rapmoHuueckas BojHa. J[JMHa BOJHBI, BOJHOBOE YHCIO, (a3zoBast
CKOPOCTh. YpaBHEHHUE BOJHBIL.

Pa3nen 3 «MonekymnspHas GpuU3MKa U TEPMOTUHAMUKAY
Tema 1 «MouieKyasipHO-KHUHETUYECKASI TEOPHUS»
CraticTi4ecKuii 1 TEPMOJIMHAMMYECKUA METO/Bl HccaenoBaHus. OCHOBHOE YPaBHEHHE MOJIEKYIISPHO-
KUHETHMYECKOM TEOpUM HIealbHbIX ra3oB. TemmneparypHas mkana Llenscus u KenpBuna. Cpemsss
KUHETUYECKass SHEPrusi MOJIEKY1. MONeKyIspHO-KUHETHYECKOE TOJKOBaHWE aOCOIIOTHOM TeMIIepaTyphl.
Pacnipenenennie MakcBenna MoJsieKya uaeanbHoro rasza. Pacnpenenenue bonbimana U
6apometpudeckas popmyna. CpenHee YUCIIO CTOJIKHOBEHHN U CPEIHSS ITHA CBOOOIHOTO mpobera.
Tema 2 «TepmoauHamMuka
TepMoauHamMuyeckue mapameTpbl. TepMOJMHAMMYECKOE pPABHOBECHME M IMpollecC. YpaBHEHHE
cocTosiHUSL HaeaidbHoro rasza. WM3omponeccel. IlepBoe Hauamo TepmoauHamuku. Pabora raza.
TermooOMeH, KOIMYECTBO TEIUIOTHL. BHYTpeHHsIS1 sHeprusl WaeaabHOro rasa. Uuceno creneHel CBOOOIBI.
[IpumeHeHre TeEepBOTO Hayala TEPMOJMHAMHUKU K U30mpoleccaMm. AnuabaTHbIl  Tporiecc.
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TermmoemkocTb. YpaBHenue Maiiepa. Koaddmment Ilyaccona. [Tomutponusiii mporecc. [IMKIbL
Tepmuueckuit KI1/] upxna. TennoBble qpuraresnu, Xoaoauibabie MamHbl. Teopema Kapno. LHukn Kapro u
ero KILa Bropoe Hadamo tepmomuHamuku. OOpartiMble W HEOOpPATUMBIC MPOILECCHL. JHTPOITHSL
HepagsenctBo Kinaysuyca. OrmpezeneHue SHTPOITMM PABHOBECHOM CHUCTEMBI Yepe3 TEPMOJAMHAMHUYECKYIO
BEpOATHOCTH  Makpocucrembl. Teopema Hepucra-Ilmanka. Cuabl ¥ NOTEHIMAIbHAT — SHEPTHS
MEKMOJIEKYJSIPDHOTO  B3aUMOJCHCTBHA. YpaBHeHue Ban-nep-Baanbca. M3orepmel Ban-nep-Baansca un
AKCIIEPUMEHTAJIbHBIEC U30TEPMBI.
Tema 3 «SIBieHUs IEpEeHOCA»
SAsnenue nepenoca. uddysus, TemnonpoBoIHOCTh, BHyTPEHHEE TPCHHUE.

Paspnen 4 «OnekrpuuecTBo»
Tema 1 «OCHOBBI AIEKTPOCTATUKI
DNEeKTpUYECKUe 3apsa/ibl. 3aKOH COXpaHEeHUs 3apsnoB. BzaumoneiictBue 3apsanoB. 3akoH Kymona.
DNEeKTPOCTaTUUECKOE I10JIE, €0 XapaKTePUCTUKHU. DKBUIOTEHIIMAIbHBIE TIOBEPXHOCTH U CUJIOBHIE
JIMHUM  DJIEKTpOoCcTaThdeckoro mons. [lpuHmmn cynepnosunmu  noisieid.  [lotok  BekTopa
HaNpsDKEHHOCTH dJieKTpocTaTtudeckoro nosst. Teopema T'aycca (ans Bakyyma). IloTeHumanbHbIN
Xapakrep aneKkTpoctatuueckoro noss. Ilonsrtue norennuana. Pacuer paboTel mpu nepeMenieHnn
3apsa B ANeKTpocTtathyeckoMm moje. llupkynsuus BekTopa E 3JIEKTPOCTaTUYECKOTO TOJIS.
Omnpenenenrne pa3HOCTH MOTEHIHMAIOB B 3JEKTPOCTATHUYECKOM Iosie. CBsi3b HAINpPSKEHHOCTH U
noTeHuuana. ['pagueHt noTeHuuana.
Tema 2 «IIpoBOIHHUKH B 2JIEKTPUYECKOM IOJIEN
[IpOBOJHUKH B DJIEKTPOCTATHYECKOM Tojle. PaBHOBecHMe 3aps0B B IPOBOJHUKE. EMKOCTb
MIPOBOJHUKOB M  KOHAEHcAaTopoB. CoenuHEHHs KOHJIEHCATOPOB. OHEPrus 3apsHKeHHOTo
KOHJIEHCATOpa. DHEPrUs dIEKTPOCTATUUECKOTO 1mojsi. OObeMHas TUIOTHOCTh YHEPTUH TTOJISL.
Tema 3 «/IM3IEKTPUKH B AIEKTPUUECKOM TOJIE»
Tunel qusnektpukos. [lonspuzanns AUAIEKTPUKOB U €€ BUABL. [101pU30BaHHOCTD IUAIEKTPUKOB.
JlusnekTpuueckass BOCIPUMMYMBOCTD M IMPOHHUIIAEMOCTb. BEKTOp 3JEKTPUYECKOTO CMELIECHHUS.
CBoOoaHbIe U CBsA3aHHBIC 3apsnbl. Teopema ["aycca mist mosis B qudiiekTpuke. CerHEeTOAICKTPUKH.
DIEeKTpUYECKOE I0JI€ B OJHOPOJHOM TUAIEKTPHKE.
Tema 4 «I1oCTOSIHHBIN PTEKTPUUECKUNA TOK»
[ToCTOSIHHBIN 2NEKTPUYECKUN TOK, YCIOBHUS €ro CYHIECTBOBAHUS M OCHOBHBIE XapaKTEPUCTHUKHU.
Croponnue cuibl. [lonstue 3C u nanpsixenus. COnpoTUBIECHUE MPOBOJOYHOTO MPOBOJIHHKA.
CoenuHeHnns NpoBOJHUKOB. TemmeparypHas 3aBUCUMOCTh COIPOTHUBIICHHMS U €€ KayeCTBEHHOE
oObsicHeHue. CBepxXmpoBOAUMOCTb. 3akoH OMa B HHTErpalbHOM Qopme Uisi OAHOPOIHOTO U
HEOTHOPOJHOTO YYaCTKOB IenH, s moHou nenu. [Ipasuna Kupxroda. 3akon Ixoymns — Jlenna B
uHTerpayibHON (popme. MonrHocTh Toka. 3akoH Oma u JIxoyna — Jlenna B muddepennnanbHoi
dbopme. DnexTpuueckuili Tok B Merawiax. Kiaccuueckass Teopusi 3leKTponpoBogHOCTUH. Tok B
BaKyyMe. DMUCCHS IEKTPOHOB. ['a30BbIe pa3psiabl.
Tema 5 «DnemMeHTHI (PU3UKH TBEPJOTO TEIA»
[TonynpoBoanuku. 3oHHast Teopus TBepAoro tena. CoOCTBEHHAs W IpPHUMECHas MPOBOIUMOCTH
MOJIYIPOBOJIHUKOB. J(nox.

Paszpnen S «Marnetuzm»
Tema 1 «Maraurocratuka»
MarsuTtHO€E I0JIE U €r0 XapaKTEpUCTUKU. Makpo- U MUKPOTOKHU. Bo3nencTBue MarHUTHOTO IO
Ha PaMKy C TOKOM M Ha MNpPSIMOJMHEMHBIA NPOBOJHUK ¢ TOKOM. CHWIIOBBIE JMHMM MarHUTHOMN
nHaykuuyd. CuioBasi KapTMHA MAarHUTHOTO TOJS NPSMOJIMHEHHOIO IPOBOJHMKA C TOKOM U
KpyroBoro BuTKa. IIpyHIMI cymepno3nuuyu MarHUTHBIX nosied. 3akoH buo — Caapa — Jlamnaca.
Bo3snelictBue MarHuTHOro mosst Ha JBKymuiics 3apsa. Cuna Jlopenua. JIBmkenue 3apszia B
MarHutHoM mnosie. Dddexr Xomnna. BuxpeBoit xapakrep marHuTHOro mnojs. Teopema ['aycca u
TEOpEMa O LUPKYJISALUN BEKTOpPa MarHUTHOW MHIYKIMH (B BaKyyMe).
Tema 2 «MarauTHoe 1osie B BELIECTBE»
Hamaranuusanue maraeTukoB. Halpsyk€eHHOCTb MarHUTHOTO IT0JIs. MarHuTHas IPOHULIAEMOCTD U
MarHuTHas BOCHPUUMYMBOCTb. JlMaMarHeTHKH, TIapaMarHeTUKu U ¢eppomareTuku. CBs3b
BeKTOpoB B 1 H. 3aK0H NOJHOTO TOKA JJIs1 MarHUTHOTO 10JI B BenlecTBe. TeopeMa 0 LUPKyIAIuu
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BekTopa H.

Tema 3 «DnexkTpoMarHuTHasT UHAYKIIHS

OnextpoMarHuTHass MHAYKUIUA. DJIC MHAYKIMM B MOABMKHBIX M HEIMOJBMKHBIX IPOBOJHUKAX.
Bpamenue pamMku B MmarHuTHOM nojie. Toku @yko. Camonnaykius. THIyKTUBHOCTh IIPOBOIHUKA.
3akon Jlenna. B3anmuast wanyknus. Tpanchopmaropsl. Pabora mo mepeMenieHuio IpoBOJHUKA C
TOKOM B MarHUTHOM II0Jie. DHEpPrus MarHuTHOro I0Jii B cosieHouzae. llmoTHOCTh 3Hepruum
MarHUTHOTO HOJIS.

Tema 4 «YpaBHenust Makcaeiia»

Buxpeoe anexrpuueckoe nosie. Tok cmemenus. Cucrema ypaBHeHU MakcBeiia B UHTErpaibHON
dopme.

Tema 5 «DnexTpoMarHuTHbIE KOJIEOAHUSI U BOJIHBD)

KoneGarenbubiit  kouTyp. IIpeoOpa3oBaHme »SHEpruM Ha pPa3IMYHBIX JTanmax KoJieOaHusl.
HMuddepennnansupie ypaBHEHUSI CBOOOTHBIX HE3aTYXAIOMIMX U 3aTyXalOUMX KOJeOaHUN B HEM U
ux pewenus. [luddepeHunanbHoe ypaBHEHHME JJIEKTPOMArHUTHOW BOJIHBI U €ro pEILIEHHE.
Ckopocte  pacmpocTpaHeHuss  BOJHBL ~— Bektop — Ymosa-lloitHTHHrA. DHepreTUYecKre
XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJH. [1Ikana 3eKTpOMarHUTHBIX BOJIH.

Paszpnen 6 «Ontuka»
Tema 1 «I'eomerpuyeckas onTuka»
Onrtuka. 3akoHbI reOMeTpruYecKoil onTUKH. [loyiHOE BHYTpeHHEe OTpaxkeHue. JIMH3bI.
Tema 2 «aTepdepenus BoIH»
WnTtepdepenius cBera. YcinoBusi BOSHUKHOBEHUS HHTepdepeHnu. MeTo1 BEKTOPHOM ArarpaMMbl
JUTSI CJTIOKEHUS IBYX WJIM HECKOJIbKUX BOJH. [IpuHuinm mosydenus nHTepGEpEeHIIMOHHOW KapTHHBI.
VYcnoBus MakcuMyMOB 1 MUHUMYMOB. Pa3zHocTh (a3 u pasHocTs xona. MHTepdepeHius B TOHKOM
mnenke. Konpna HeroToHa.
Tema 3 «/Iudpaxius BoIH»
Hudpakuus ceera. [lpunmun [roiirenca-®penens. 3oubpl Openens. Judpakmus Ha Kpyriom
otBepctuu. Judpakmus Ha mpmHHONW menu. {udpaknuonHas pemetka. [J1aBHbIe MaKCUMYyMBI.
I'maBHBIC MUHUMYMBI. Pa3zpematomas criocoOHOCTb.
Tema 4 «[Tonspuzarus BoJH»
[TonspuzoBanublii cBer. Bumbl momsipuzaruu. CrocoObl TOJIyU4EHHUS TOJSIPU30BAHHOTO CBETA.
[IpoxoxkaeHne ecTeCTBEHHOTO CBETa 4epe3 NoJsipu3arop U aHanuzatop. [loBopoT miockoctu
nonsipusauuu. llossgpusanus cBera npu OTPAXKEHUHM U MPEIOMIICHUU HA TPaHULE AUDIIEKTPUKOB.
3akoH bproctepa. J[BoitHOE TydenpenomMieHue.
Tema S «KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOTO U3TYyYECHUS»
KopryckynsipHO-BOTHOBOM Jtyanu3m cBeta. KBaHT cBeta. DHeprus U uMIysibc ¢potoHa. BHemHwmit
dotorddexr. CeroBoe nasnenue. OnbiThl Jlebenera. Dddext KomnrTona. TermoBoe uzmyueHue.
3akon Kupxroda. AGcomorHo uepHoe Teno. 3akoH Credana-bonbumana. 3akon Buna. TemnoBoe
n3nydyenue. @opmyna Ilnanka. Pacnpenenenue sHepruu B CEKTPe U3IYYEHHS 110 YACTOTE U JUIMHE
BOJIHBI.

Pa3nen 7 «KBanToBas Gpusuka
Tema 1 «CtpoeHue atomay
Mogens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro anbga-dactui. Mojenb aroma
Pesepdopna-bopa. DMnupuueckre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopust bopa. Yposuu
SHEpPruu aTomMa Bojopojaa. KBaHTOBBIE "ncIIa: IJ1aBHOE, OpOUTAILHOE, MArHUTHOE.
Tema 2 «OneMeHTB KBAHTOBOM MEXAHUKI
BonHoBble cBolicTBa MukpouacTull. [[yinHa BosiHbl e bpoiins u ee cBolicTBa. BosHOBas GyHKIMS.
CoortHouieHue HeonpeaeneHHocTel [ eitzendepra. Ypasuenue Llpenunrepa.
Paznen 8 «Snepnas puznka»
Tema 1 «Slapo u saepHbIe peakun»
CoctaB aTOMHOTO s/ipa. XapakTepUCTUKU sifpa. SlnepHble cuibl. DHeprust cBsi3u sjapa. [ledexr
Macc. DHepretudeckuil apdexr suepHoit peakuuu. PagroakTHBHOE M3ITydeHHE U €r0 BUIbI. 3aKOH
paaMoakTUBHOTO pacnaja. SnepHele peakuuu. J[enenme sanep. Cunres supep. llonsarue o
JO3UMETPUU U 3aLIUTE.
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4.3 Jlekuuu/1adopaTopHbie/IpakTHYecKne/ 3aHATHS

Tabnuua 4
Conep:xanue JEeKIUA/Ia00PATOPHOT0 MPAKTHKYMA/MPAKTHYECKUX 3aHATHI U
KOHTPOJIbHbIC MEPONPHUATHSA

Bun

” Koa-Bo
Ne | Hassanme pasgeina, DELILEE SO S LY ®opmupyempre | “OMTPOT | uacos/ ms
JIa0OpaTOPHBIX/ BHOT'O0 HUX
n/n TEeMBbI . KOMIIeTeHIMH
NPAKTHYECKUX 3aHATUH MEPOINP | HpaKTHYecKast
USITUS MMOATr0OTOBKA
1. | Pasgen 1. «®u3nyecKkue OCHOBBI MEXAHUKI 18/2
Tema 1. «Kunematuka» | Jlexums Ne 1.1 «Kunemarukay (c YK-1 (YK-1.1, VK- 1/0
MPUMEHEHNEM MYJIbTUMEIUIHOro 1.2, YK-1.3);
o0opynoBaHust) OIIK-1 (OIIK-1.1,
OI1K-1.3)
[Tpaktuueckoe 3anarue Ne 1.1 VYK-1 (VK-1.1, YK- | Pemenue 1/0
«Kunemarnka» (c mpuMeHeHuEM 1.2, YK-1.3); 3a1a4
U(PPOBBIX YCTPOHCTB 00pabOTKU OIIK-1 (OIIK-1.1,
JIAHHBIX) OIIK-1.3)
Tema 2 «Jlunamuka Jlextus Ne 1.2 «Jlunamukay (c YK-1 (YVK-1.1, VK- 1/0
MPUMEHEHNEM MYIbTUMEIUIHOr O 1.2, VK-1.3);
000pyI0BaHUS) OIIK-1 (OIIK-1.1,
OI1K-1.3)
[Ipaktudeckoe 3anstue Ne 1.2 YK-1 (YK-1.1, VK- | Pemienue 0,5/0
«JluHamukay (C MprUMeHEHHUEM 1.2, VK-1.3); 3a1a4
1 (POBBIX YCTPOUCTB 00pabOTKH OIIK-1 (OIIK-1.1,
JIAHHBIX) OIIK-1.3)
Tema 3 «Dueprus» Jlexuma Ne 1.3 «Oueprus» (c VK-1 (VK-1.1, YK- 1/0
MPUMEHEHHUEM MYIbTHMEIUITHOT O 1.2, VK-1.3);
000pyIOBaHUS) OIIK-1 (OIIK-1.1,
OIIK-1.3)
IIpaxtuueckoe 3ansTue Ne 1.3 VK-1 (VK-1.1, YK- | Pemenue 0,5/0
«OHeprusn» (¢ npuMEHEHHEM 1.2, VK-1.3); 3aJa4
(POBBIX YCTPOUCTB 00pabOTKH OIIK-1 (OIIK-1.1,
JAHHBIX ) OIIK-1.3)
Tema 4 «Jlunamuka Jlexius Ne 1.4 «JIluHamuka VK-1 (VK-1.1, YK- 1/0
BpaIaTebHOTO BpAIIAaTENLHOTO ABMKEHUSD (C 1.2, YK-1.3);
TBIDKEHUS MpUMEHEHHUEM MYIbTHMEIUITHOT O OIIK-1 (OIIK-1.1,
000pyIOBaHHs) OIIK-1.3)
[IpakTtuyeckoe 3ansTue Ne 1.4 VK-1 (VK-1.1, YK- | Pemenune 1/0
«/lnHaMuKa BpaaTeIbHOro 1.2, VK-1.3); 3amay
IBIDKEHISD (C IPIMEHEHIEM OIIK-1 (OIIK-1.1,
IU(PPOBBIX YCTPOUCTB 00pabOTKH OIIK-1.3)
JTAHHBIX )
Tema 5 «MoMeHT Jlexmus Ne 1.5 «MomeHT VK-1 (VK-1.1, YK- 0,5/0
AMITYJIbCa» AMITYJTbCay (C MPUMEHEHNEM 1.2, YK-1.3);
MyasTEMeuiiHOr0 06opynoBanus) | OIIK-1 (OIIK-1.1,
OIIK-1.3)
[IpakTrueckoe 3ausTre Ne 1.5 VK-1 (VK-1.1, YK- | Pemenne 0,5/0
«MomeHT uMITyIBCay (¢ 1.2, YK-1.3); 3amay
TIPUMEHEHUEM III(PPOBHIX OIIK-1 (OIIK-1.1,
YCTpOHCTB 00pabOTKH JAHHBIX) OIIK-1.3)
Tema 6 «/ledopmarus Jlexums Ne 1.6 «Jledopmarius VK-1 (VK-1.1, YK- 0,5/0
TBEPJIOTO TEIa TBEPIIOTO TeNay (C IpUMEHEHIEM 1.2, YK-1.3);
MynbTEMeuiiHOr0 00opynoBanus) | OIIK-1 (OIIK-1.1,
OIIK-1.3)
[IpakTryeckoe 3ausaTre Ne 1.6 VK-1 (YK-1.1, YK- | Pemenne 0,5/0
«Jedbopmanus TBepaoro temay» (¢ 1.2, YK-1.3); 3a1a4
TIPUMEHEHNEM LU(PPOBBIX OIIK-1 (OIIK-1.1,
YCTPOHCTB 00pabOTKH IAHHBIX) OIIK-1.3)
Tema 7 «Mexannka Jlexmus Ne 1.7 «MexaHuka VK-1 (YK-1.1, VK- 1/0
JKHIKOCTEH U ra30B» JKUAZKOCTEH 1 Ta30By (C 1.2, YK-1.3);

12




n/n

Ha3zpanue pazgeia,
TEMBbI

Ne 1 Ha3BaHMe JeKI Uit/
JIa0OpaTOPHBIX/
MPAKTHYECKUX 3aAHATH I

®opMupyeMble
KOMIIeTeHIM U

Bun
KOHTPO0JI
BHOT'O
Mepomnp
HATHSA

Koa-Bo
9acoB/ u3
HHUX
NPaKTHYeCKas
MMOATrOTOBKA

MIPUMEHEHHUEM MYJIbTUMEIUHHOTO
000pyI0BaHUS)

OINTK-1 (OIK-1.1,
OITK-1.3)

IIpakTryeckast mOAroTOBKa
«MexaHUKa KHIKOCTSH U Ta30B» (C
MPUMEHEHUEM IT(HPOBBIX
YCTPOHCTB 00pabOTKH JAHHBIX )

OIIK-4 (OITK-4.1);
TMKoc-3 (ITKoc-3.2)

Pemrenue
3aJa4

0/2

Tema 1. «KKunematukay
Tema 2 «/lunamuka
Tema 3 «DOueprus»

JlabopatopHas padora Ne 1.1
«M3ydeHne qBIKEHUS Tela 1o
HaKJIOHHOH TUTOCKOCTH» HJIH
«HM3y4yeHne 3aKOHOB
NPSMOJIMHEWHOT O IBMKEHUS U
CBOOOJIHOT'O Ma/IeHHS Ha MalllMHE
ATtByna» unn «M3yuenue
KUHEMaTHUKHU U IMHAMUKH
MOCTYNATEIBHOTO ABWKEHHS» HITH
«M3mepenne koaddunpenta
TPEHHs KaueHUsD» (C IpHUMEHEHHEM
(POBBIX YCTPOWCTB ISt
MOJTy4eHus1 1 00paboTKH
9KCIEPUMEHTANILHBIX JIaHHBIX )

OIIK-4 (OITK-4.1);
TMKoc-3 (ITKoc-3.2)

3aIuTa

nmabopato
PHBIX
pabot

2/0

Tema 4 «/lunamuka
BpallaTeIbHOrO
JIBIDKCHUS

Tema 5 «MomMeHT
UMITYIIbCaY

Tema 6 «/ledopmarus
TBEPJIOTO TeJIa

Jlabopatophas padora Ne 1.2
«/3yueHue 3aKkoHa COXpaHEHUs
OHEPIvu € MOMOIIBIO MasdTHHUKA
Makcgemna» unu «3yuenue
OCHOBHOT'O 3aKOHA JJMHAMHUKH
BpAILATEIbHOIO JBHKEHHUS C
noMoInkio MastHrka Obepoekay (¢
HPUMEHEHHEM LIU(PPOBBIX
YCTPOMCTB [IS TIOJTyYEeHUS U
00pabOTKH IKCIIEPUMEHTAIBHBIX
JTAHHBIX )

OIIK-4 (OITK-4.1);
[TKoc-3 (ITKoc-3.2)

3aImTa
Jnabopato
PHBIX

pabor

2/0

Tema 7 «Mexanuka
JKHUJIKOCTEHN U Ta30B»

JlabopaTopnas pabota Nel. 3
«Onpenenenre koddduipenta
BSI3KOCTH KHUAKOCTH METOIOM
TeYEeHMs Yepe3 Y3KHi KaHa» WIN
«Omnpenenenre koddduipenta
BSI3KOCTH KHUAKOCTH METOIOM
MaJaI0IIero MAapHKay HIH
«Ormpenenenne ko3dunmenra
BA3KOCTH BO3IYyXa» (C
MPUMEHEHHEM [H(PPOBBIX
YCTPOMCTB IS ONTyYEHHS 1
00pabOTKH! SKCIIEPUMEHTATHHBIX
JTAHHBIX )

OIIK-4 (OIIK-4.1);
ITKoc-3 (ITKoc-3.2)

3aIuTa

naboparo
PHBIX
pabor

2/0

Pasnen 2. «Konebauusg 1 BOJIHBD)

6/0

Tema 1
«"apmoHnUeckue
KOJIEOAHWS

Jlexmms Ne 2.1 «["apmormdeckne
KoneOaHus (C MpUMEHCHUEM
MYJIbTHMEIMHHOTO 000PYI0BAHUS)

VK-1 (YK-1.1, YK-
1.2, VK-1.3);
OIIK-1 (OTK-1.1,
OITK-1.3)

1/0

[IpakTrueckoe 3ausTre Ne 2.1
«"apMornUeckue konedaHms» (C
MPUMEHEHHEM [H(PPOBBIX
YCTPOHCTB 00pabOTKN TaHHBIX )

VK-1 (YK-1.1, YK-
1.2, VK-1.3);
OIK-1 (OIK-1.1,
OITK-1.3)

Pemenue
3a1a4

1/0

Tema 2 «BonHbD)

Jlexmms Ne 2.2 «Bomab (c
TIPUMEHEHUEM MYITbTUMETUHHOTO
000pyI0BaHUS)

VK-1 (YK-1.1, VK-
1.2, YK-1.3);
OIIK-1 (OIK-1.1,
OIIK-1.3)

1/0
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Bun

. Kou-Bo
Ne Ha3zpanue pazgeia, A BEC IO ALY dopmupyembie KOHTPOT | yacos/ uy
n/n TeMbl A350pATOPHLLX/ . KOMIIeTEeHIINH bHoro Hix
NPAKTHYECKHUX 3aHATHH MEPOIP | HpaKTHYecKast
USITUS MmOAT0OTOBKA
IIpaktryeckoe 3ausitre Ne 2.2 VK-1 (YK-1.1, VK- | Pemenue 1/0
«BonHb (€ MpUMeHEeHHEM 1.2, YK-1.3); 3a1a4
I (POBBIX YCTPOUCTB 00pabOTKH OIIK-1 (OIIK-1.1,
JTAHHBIX) OI1K-1.3)
Tema 1 JlabopatopHas padora Ne 2.1 OIIK-4 (OIIK-4.1); 3aIuTa 2/0
«"apMoHnYECKHE «M3yuenune cBoboaubix konebanuii | [TKoc-3 (ITKoc-3.2) | maGopato
KoJieOaHMsD) NPYXHUHHOTO MasiTHUKAY WITH PHBIX
Tema 2 «BonHb» «Ornpenenenue NpUBeAEHHON pabor
JUTMHBI (PU3NYECKOro MasiTHUKA U
YCKOPEHHUS CHIIBI TSDKECTHY WU
«H3yyeHne BOTHOBBIX SIBJICHUH Ha
TIOBEPXHOCTH BOJIBD) HITH
«HM3yyeHne 3ByKOBBIX BOJIHY HJIH
«3ydeHune coOCTBEHHBIX
Kosie0aHuii cTpyHBD) (C
NpUMEHEHNEM U(POBBIX
YCTPOMCTB U1 TIONYYEHUS U
00paboTKH IKCIEPUMEHTAILHBIX
JIAHHBIX )
3. | Pa3men 3. «MouekyisipHas Gu3nKa U 12/2
TCPMOJUHAMHKAY)
Tema 1 «MonexymnsipHo- | Jlexmust Ne 3.1 «MonekynspHo- YK-1 (YK-1.1, VK- 1/0
KUHETUYECKasi TEOPUSD» KHHETHYecKas Teopus» (¢ 1.2, VK-1.3);
(MKT) MPUMEHEHHUEM MYIbTHMEIUITHOT O OIIK-1 (OIIK-1.1,
000pyIOBaHHs) OIIK-1.3)
IIpaxTrueckoe 3ansTre Ne 3.1 VK-1 (VK-1.1, YK- | Pemenue 1/0
«MonekynspHO-KHHEeTHIECKast 1.2, VK-1.3); 3aJa4
Teopus» (C MPUMEHEHHEM OIIK-1 (OIIK-1.1,
1 (POBBIX YCTPOUCTB 00pabOTKK OIIK-1.3)
JTAHHBIX )
Tema 2 Jlextus Ne 3.2 «OcHOBBI VK-1 (YK-1.1, VK- 1/0
«TepmonuHamuKa» TepMmonuHaMuKk. [lepBoe Hadazo 1.2, YK-1.3);
TepmonuHamMuKkm» (¢ mpumeHernem | OIIK-1 (OIIK-1.1,
MyIbTAMEanitHOTO 06opynoBanus) | OIIK-1.3)
IIpakTrueckoe 3ausTre Ne 3.2 VK-1 (VK-1.1, YK- | Pemenue 0,5/0
«MonekynspHO-KHHEeTHIECKas 1.2, YK-1.3); 3amay
Teopws» (C MPIMEHEHHEM OIIK-1 (OIIK-1.1,
IU(PPOBBIX YCTPOUCTB 00paboOTKM OI1K-1.3)
JTAHHBIX )
Jlextust Ne 3.3 «Bropoe u TpeTbe VK-1 (YK-1.1, VK- 1/0
Hayao TepmomuHaMuky. Peamsasie | 1.2, YK-1.3);
ra3pD» (C IpUMEHEHIEM OIIK-1 (OIIK-1.1,
MyIsTAMeHIHOr0 obopymosanust) | OITK-1.3)
IIpakTrueckoe 3ausTre Ne 3.3 VK-1 (VK-1.1, YK- | Pemenne 0,5/0
«Btopoe u TpeTbe HaUaIO 1.2, YK-1.3); 3amaq
TepMOAMHAMHKH. Peanbhbie rase» | OIK-1  (OIIK-1.1,
(c mpuMeHeHnEM TH(POBBIX OI1K-1.3)
YCTpOHCTB 00pabOTKH JAHHBIX)
Tema 3 «SIBneHus Jlexmus Ne 3.4 «SIBnenus VK-1 (VK-1.1, YK- 1/0
TIepeHocay repeHocay (¢ mpruMeHeHueM 1.2, YK-1.3);
MynbTEMeuiiHOrO 00opynoBanus) | OIIK-1 (OIIK-1.1,
OIIK-1.3)
IIpakTryeckast HOArOTOBKA OIIK-4 (OIIK-4.1); | Peurenne 0/2
«SIBnenns neperocay (¢ [Koc-3 (ITKoc-3.2) 3a1ad
MPUMEHEHHEM U(PPOBBIX
YCTPOHCTB 00pabOTKH IAHHBIX)
Tema 1 «MonekynsipHo- | Jlabopatopras padora Ne 3.1 OIIK-4 (OIIK-4.1); 3aluUTa 2/0
KHHETHYECKasl TEOPHSDY «OmnpeneneHre OTHONICHUS IMKoc-3 (ITKoc-3.2) | maGoparo
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Bun

. Kou-Bo

Ne Ha3zpanue pazgeia, A BEC IO ALY dopmupyembie KOHTPOT | yacos/ uy

n/n TeMbl A350pATOPHLLX/ . KOMIIeTEeHIINH bHoro Hix

NPAKTHYECKHUX 3aHATHH MEPONp | MpaKTHdecKas
USITUS MmOAT0OTOBKA

(MKT) TEIIOEMKOCTEN BO3/lyXa NpHU PHBIX
Tema 2 IIOCTOSIHHOM JIaBJICHUU U pabor
«TepmoarHaMuKay MIOCTOSIHHOM 00BEMe» WITN

«Omnpenenenue yHUBEpCaIbHON

ra30BOM IMOCTOSTHHOM» WK

«HccnenoBanue U30IpoIeccoB» (C

NpUMEHEHHnEeM I(POBBIX

YCTPOWCTB ISl TIOJy9YEHUS U

00paboTKN IKCIEpHMEHTAIBHBIX

JTAHHBIX )
Tema 3 «SIBneHus JlabopatopHas padora Ne 3.2 OIIK-4 (OIIK-4.1); 3aIuTa 2/0
nepeHocay «HccnenoBanue TEIOEMKOCTH ITKoc-3 (ITKoc-3.2) | mabopato

TBEPAOTO Tea» WK PHBIX

«Onpenencure ko3ddunueHra pabot

TEIUIONPOBOTHOCTH BO3AYyXa» (C

NpUMEHEHNEM (POBBIX

YCTPOMCTB U1 TIONYYEHUS U

00paboTKH IKCIIEPUMEHTAIILHBIX

JTAaHHBIX)

4. Pa3pen 4. «DNEKTPUIECTBOY 12/0
Tema 1 «OcHOBBI Jlexius Ne 4.1 «OcHOBBI YK-1 (VK-1.1, YK- 1/0
3JIEKTPOCTATUKI anekTpocTatikmy (¢ npumenernem | 1.2, YK-1.3);

MynbTEMeanitHOro obopynosanus) | OIIK-1 (OIIK-1.1,
OIIK-1.3)
IIpaxtrueckoe 3ansaTre Ne 4.1 VK-1 (VK-1.1, YK- | Pemenue 1/0
«OCHOBBI JIEKTPOCTATUKN» (C 1.2, VK-1.3); 3aJa4
NpUMEHEHHEM U(POBBIX OIIK-1 (OIIK-1.1,
YCTPOKHCTB 00pabOTKU JAHHBIX ) OI1K-1.3)
Tema 2 «IIpoBomuuku B | Jlexkmuss Ne 4.2 «IIpoBogamku u | YK-1 (YK-1.1, VK- 1/0
3JIEKTPUYECKOM TIONIE» IVDICKTPUKK B anekTpuueckoM | 1.2, YK-1.3);
Tema 3 «/ludnexTpuxu B | momue» (c npumenenuem | OIIK-1 (OIIK-1.1,
SIEKTPUYECKOM TIONIE» MyIbTAMEaniHOrO 06opynoBanus) | OIIK-1.3)
IIpakTrueckoe 3ausTre Ne 4.2 VK-1 (VK-1.1, YK- | Pemenune 1/0
«IIpoBOIHUKY U JHAIEKTPUKHU B 1.2, YK-1.3); 3amay
SIEKTPHYECKOM T0Ie» (C OIIK-1 (OIIK-1.1,
NpUMEHEeHHEeM U(POBBIX OIIK-1.3)
YCTpOHCTB 00pabOTKU JAHHBIX)
Tema 4 «IlocToSTHHBIM Jlexkius  Ne 4.3 «Iloctostausrii | YK-1 (VK-1.1, YK- 1/0
SIEKTPUYECKUN TOK» SIEKTPHYECKIIA TOK» (c | 1.2, YK-1.3);
npuMeHerneM MynbtuMmenuitHoro | OITK-1 (OIIK-1.1,
000pyIOBaHHS) OIIK-1.3)
IIpakTrueckoe 3ausTue Ne 4.3 VK-1 (VK-1.1, YK- | Pemenne 0,5/0
«IToCTOSTHHBIIH AITEKTPUIECKHIIA 1.2, YK-1.3); 3amay
TOK» (C IPUMEHEHHEM IU(PPOBBIX OIIK-1 (OIIK-1.1,
YCTPOHCTB 00pabOTKH JAHHBIX ) OI1K-1.3)
Tema 5 «DneMeHThI Jlexumsa Ne 4.4 «3nementsl ¢pmsuku | YK-1 (YK-1.1, VK- 1/0
(bU3HKH TBEpIOro Tenmay | TBepmoro Tema» (¢ mpumenenwem | 1.2, VK-1.3);
MynsTEMeuiHOrO 00opynoBanus) | OIIK-1 (OIIK-1.1,
OIIK-1.3)
[IpakTryeckoe 3ausTue Ne 4.4 VK-1 (VK-1.1, YK- | Pemenne 0,5/0
«JneMeHTHl (PU3UKH TBEPIOTO 1.2, YK-1.3); 3amay
Tenay (¢ NpUMeHeHneM WhpoBbIX | OIIK-1  (OIK-1.1,
YCTPOHCTB 00pabOTKN TaHHBIX ) OI1K-1.3)
Tema 1 «OcHoBBI JlabopaTopHast pabota Ne 4.1 OIIK-4 (OIIK-4.1); 3aluUTa 2/0
anekTpocTatukm» Tema | «/3yuenue Tomorpadun IMKoc-3 (ITKoc-3.2) | maGopato
2 «IIpoBomHUKY B ANIEKTPUYECKOTO TIOJSD» WA PHBIX
JIEKTPHUYECKOM I10JIE) «OnpeneneHne eMKOCTH pabot
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Bun

«CHSITHE TIeTIN THCTepe3nca
(heppOMarHUTHOTO CTEPXKHSI C

. Kou-Bo

Ne Ha3zpanue pazgeia, A BEC IO ALY dopmupyembie KOHTPOT | yacos/ uy

n/n TeMbl A350pATOPHLLX/ . KOMIIeTEeHIINH bHoro Hix

NPAKTHYECKHUX 3aHATHH MEPOIP | HpaKTHYecKast
USITUS MmOAT0OTOBKA

Tema 3 «/ludnekTpuku B | KOHAEHCATOpPa C IOMOILBIO
JIIEKTPHUYECKOM I10JIE 0aJUTMCTIYECKOT0 TajbBaHOMETPA»

(c npumeHeHneM GPOBBIX

YCTPOWCTB JUISl TIONTyYEHUS U

00paboTKN IKCIEpHMEHTAIBHBIX

JTAaHHBIX )
Tema 4 «IlocTosHHBIN JlabopaTopHast pabora Ne 4.2 OIIK-4 (OIIK-4.1); 3aluTa 2/0
JIIEKTPUYECKUI TOK» «/3MepeHne conpoTHBIICHHS [TKoc-3 (ITKoc-3.2) | maGopato
Tema 5 «DneMeHTbI METOJIOM MOCTOBOM CXEMBI» HIH PHBIX
¢usuku TBeproro tenay | «MccnegoBanue mosjae3HoM pabor

MOIITHOCTH U KO3 dUIHEeHTA

TIOJIE3HOT'O JIEWCTBHSI NICTOYHUKOB

TIOCTOSIHHOT'O TOKay HJIH

«HccnenoBaHue BOIBT-aMIIEPHOM

XapaKTEePUCTUKU

MIOJIYTIPOBOHUKOBOT'O JHOJIA»
Pasnenst Ne 1 - 4 KonrponbHas pabora mo pazgenam | YK-1 (VK-1.1, YK- | xoHTpon 1/0

1 — 4 (c npumeHeHreM 1UGPOBHIX 1.2, YK-1.3); bHA

YCTPOUCTB 00pabOTKU IaHHBIX ) OIIK-1 (OTIK-1.1, pabora

OIIK-1.3)

5. | Pa3men 5. «Maraetuzm» 24/2
Tema 1 Jlextus Ne 5.1 «Marnutoctatuka» | YK-1 (VK-1.1, YK- 4/0
«MarHuToCcTaTHUKa» (c mpuMeHeHneM 1.2, VK-1.3);

MynbTEMeanitHOro obopynosanus) | OIIK-1 (OIIK-1.1,
OIIK-1.3)
IIpaxTrueckoe 3ansTre Ne 5.1 VYK-1 (VK-1.1, YK- | pemrenue 2/0
«Marnurtocratuka» (¢ 1.2, YK-1.3); 3a1a4
NpUMEHEHHEM U(POBBIX OIIK-1 (OIIK-1.1,
yCTpOKMCTB 00pabOTKU AAHHBIX) OIIK-1.3)
Tema 2 «MarautHoe Jlextus Ne 5.2 «MaruutHoe moiie B | YK-1 (VK-1.1, YK- 4/0
MOJIE B BEILIECTBE» BEIIIECTBE. DIJIEKTPOMAarHUTHAs 1.2, YK-1.3);
Tema 3 UHIYKIUSD (C IPIMEHEHHEM OIIK-1 (OIIK-1.1,
«DNeKTpoOMarHUTHas MyIbTAMEanitHOTO 06opynoBanus) | OIIK-1.3)
WHAYKISD IIpakTrueckoe 3ausTre Ne 5.2 VYK-1 (VK-1.1, VK- | pemenue 1/0
«MarauTHoe ToJI€ B BEIECTBE. 1.2, YK-1.3); 3amay
DOneKTpoMarHuTHast HHAYKISD (C OIIK-1 (OIIK-1.1,
NpUMEHEeHHEeM U(POBBIX OIIK-1.3)
YCTPOHCTB 00pabOTKH JAHHBIX)
Tema 4 «YpaBHEHUA Jlexums Ne 5.3 «YpaBHeHHSA VK-1 (VK-1.1, YK- 2/0
Makcsemna» Makxkcgeria. DIeKTpOMarHUTHEIE 1.2, YK-1.3);
Tema 5 KoeGaHus U BOIHEBD) (C OIIK-1 (OIIK-1.1,
«DIEeKTpOMarHUTHBIE MIPUMEHEHUEM MYIbTUMEIUIHHOTO OIIK-1.3)
KoJIeOaHUs ¥ BOJHBDY 000pyIOBaHUS)
[IpakTrueckoe 3ausTue Ne 5.3 VK-1 (YK-1.1, YK- | pemenue 1/0
«YpaBHeHus: Makcsemnay (c 1.2, YK-1.3); 3amay
TIPUMEHEHUEM III(PPOBHIX OIIK-1 (OIIK-1.1,
YCTpOHCTB 00pabOTKH JAHHBIX ) OIIK-1.3)
[IpakTHyeckas MOATrOTOBKA OIIK-4 (OIIK-4.1); | perenue 0/2
«Onexrpomarautabie kKonebarns | [IKoc-3 (TTKoc-3.2) 3a1a4
BOJIHBD» (C MPUMEHEHUEM
IU(PPOBBIX YCTPOUCTB 00pabOTKH
JIAHHBIX )
Tema 1 JlabopaTopHast pabota Ne 5.1 OIIK-4 (OIIK-4.1); 3aluTa 4/0
«MarHuTocTaTuKa» «OrmpeeneHre ropu30HTATEHON IMKoc-3 (ITKoc-3.2) | maGopato
Tema 2 «MaruutHoe COCTaBJISIFOIIEH HANPSHKEHHOCTH PHBIX
T0JIe B BEIIECTBE» MarHHTHOT'O TOJISl 3eMIIN» WITH pabor
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Bun

. Kou-Bo

Ne Ha3zpanue pazgeia, A BEC IO ALY dopmupyembie KOHTPOT | yacos/ uy

n/n TeMbl A350pATOPHLLX/ . KOMIIeTEeHIINH bHoro Hix

NPAKTHYECKHUX 3aHATHH MEPOIP | HpaKTHYecKast
USITUS MmOAT0OTOBKA
TIOMOIIBIO ocIyuTorpada» (¢
TIPUMEHEHHEM IU(PPOBBIX
YCTPOWCTB JUIS TIOJyYEHUS U
00paboTKN SKCIEpHMEHTAIBHBIX
JTAaHHBIX )
Tema 3 JlabopaTopHast pabora Ne 5.2 OIIK-4 (OIIK-4.1); 3ammTa 4/0
«DJIeKTpOMarHUTHAS «/3ydeHue MarHUTHOT'O TIOJIS IMKoc-3 (ITKoc-3.2) | maboparto
WHITyKIUSD coseHoua» WK «M3yuenne PHBIX
Tema 4 «YpaBHeHUS SIBJICHUSI B3aUMHOW MHIYKITN» (C pabor
Makxkcsenia» NpUMEHEHNEM U(POBBIX
Tema 5 YCTPOMCTB JIJIsl TIONYYEHUSI U
«DNeKTpOMarHUTHbIC 00paboTKHN IKCIEPUMEHTAIILHBIX
KoJIe0aHuUs M BOJHBD) JIAHHBIX)

6. | Pa3men 6. «Ontukay 24/2
Tema 1 Jlexius Ne 6.1 «['eomerpuueckas YK-1 (VK-1.1, YK- 4/0
«I"eomeTrpuueckas onrtuka. Matepdepenuus Bonu» (¢ | 1.2, YK-1.3);

OIITHKA MPUMEHEHNEM MYIbTUMEIUIHOr O OIIK-1 (OIIK-1.1,
Tema 2 o0opyioBaHusi) OI1K-1.3)
«Uurepdepentus Bonu» | Ipaktuueckoe 3anstue Ne 6.1 YK-1 (YK-1.1, VK- | pemenue 2/0
«"eomeTpuueckasi ONTHKA. 1.2, YK-1.3); 3a7a4
Wurepdepennus BoH» (¢ OIIK-1 (OIIK-1.1,
NpUMEHEHHEM (P POBBIX OIIK-1.3)
YCTPOWCTB 00pabOTKU JIAHHBIX )
Tema 3 «/ludpaxuums Jlexuust Ne 6.2 «/Tudppaxums Bonmn. | YK-1 (VK-1.1, VK- 4/0
BOJIH» [Monsipu3arttist BOIH» (C 1.2, VK-1.3);
Tema 4 «Ilonspuzanus MPUMEHEHHUEM MYIbTHMEIUITHOT O OIIK-1 (OIIK-1.1,
BOJTH» 000pyIOBaHHs) OIIK-1.3)
IIpaxtruueckoe 3ansaTue Ne 6.2 VYK-1 (VK-1.1, YK- | pemrenue 1/0
«Jdudpaxums Bonn. [onspuzanust 1.2, VK-1.3); 3a1a4
BoiH» (¢ npumeHenureM mugpposbix | OIK-1 (OIIK-1.1,
yYCTpOHCTB 00pabOTKU AAHHBIX) OIIK-1.3)
Tema 5 «KBaHTOBBIC Jlexmus Ne 6.3 «KBaHTOBEIC VK-1 (VK-1.1, YK- 2/0
CBOIicTBa CBOHCTBA 3JIEKTPOMArHUTHOTO 1.2, VK-1.3);
3JIEKTPOMArHUTHOT O U3Ty4eHUs» (C IpUMEHEHHEM OIIK-1 (OIIK-1.1,
M3ITYy9ICHUSD MyIbTAMeanitHOrO 06opynoBanus) | OIIK-1.3)
IIpakTrueckoe 3ausTue Ne 6.3 VYK-1 (VK-1.1, VK- | pemenue 1/0
«KBaHTOBBIE CBOMCTBA 1.2, VK-1.3); 3a7a4
anekTpomMarauTHoro m3nyderus» (¢ | OIIK-1 (OIIK-1.1,
TIPUMEHEHHEM II(PPOBHIX OIIK-1.3)
YCTPOHCTB 00pabOTKH JAHHBIX)
[IpakTHyeckas MOATrOTOBKA OIIK-4 (OIIK-4.1); | perenue 0/2
«DNEKTPOMATHUTHOE U3JTYUCHUE» ITKoc-3 (ITKoc-3.2) 3a1a4
Tema 1 JlabopaTopHast pabota Ne 6.1 OIIK-4 (OITK-4.1); 3ammra 4/0
«I"eomerpruueckas «OrmpeneneHne moka3aTenen ITKoc-3 (ITKoc-3.2) | maGoparo
OITHKA MIPETOMIICHHSI KHUKOCTEH ¢ PHBIX
Tema 2 TIOMOIIBIO PePaKTOMETPAY WIN pabot
«Uutepdepennns Bonny | «OnpeneneHue paanyca KPUBU3HBI
Tema 3 «Iudpaxmus JIMH3EI C TIOMOIIBIO KOJIEL]
Tema 4 «Ilonspuszamms Herorona» wm «OmnpeneneHue
BOJTH» JUTUHBI CBETOBO# BOJIHBI C
TTOMOIIBI0 AU(DPAKITHOHHON
petetkny (¢ mpUMeHEeHHEM
IU(POBBIX YCTPOWUCTB ISt
TOTY4eHHsI 1 00paboTKn
9KCIIEPHMEHTAJIBHBIX JIAHHBIX)
Tema 5 «KBaHTOBBIE Jlabopatopnas pabora Ne 6.2 OIlK-4 (OIIK-4.1); | 3aumra 4/0
CBOICTBa «DKCIIepIMEHTAIBHOE U3YdeHHE [Koc-3 (ITKoc-3.2) nmaboparo
JJIEKTPOMAarHUTHOTO 3aKOHOB TEIJIOBOTO M3JTyYEHHUS» PHBIX
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Bun Kou-Bo
Ne u HazBaHMe ek Uit/ KOHTP 0JI
Ne | Haseaume pasuena, ®dopmupyembie 4acoB/ m
n/n TeMbl A350pATOPHLLX/ KOMIIeTEeHIINH bHoro Hix
MPAKTHYECKUX 3aAHATH I MEpOIP | mpaKTHyecKas
USITUS MmOAT0OTOBKA
U3ITYdCHUS w «/ccnenoBanue BakyyMHOTO pabot
(horoanemMeHTay WK
«HccnenoBanue U3ny4eHus
aOCOIFOTHO TBEPIOrO TeNay» N
«HccrnenoBaHne BHEIIHETO
tdoroaddekrar (c mpuMeHEHIEM
H(PPOBBIX YCTPOICTB ISt
MOJTy4eHUs1 1 00paboTKu
IKCIIEPUMEHTAJIbHBIX JIAHHBIX)

7. | Pa3men 7. «KBantoBas pu3uka 10/0
Tema 1 «Ctpoenue Jlexuus Ne 7.1 «CtpoeHue aroma. YK-1 (VK-1.1, YK- 8/0
aToMa» OneMeHThl KBaHTOBOW MEXaHUKID) 1.2, YK-1.3);

Tema 2 «DneMeHTHI (c mpuMeHeHneM OIIK-1 (OIIK-1.1,
KBaHTOBOM MEXaHUKN MyJIbTEMEANIHHOr0 o6opymoBanus) | OITK-1.3)
[Tpaktuueckoe 3anarue Ne 7.1 YK-1 (VK-1.1, YK- | peurenue 2/0
«CtpoeHue aToMa. DJIEMEHTBI 1.2, YK-1.3); 3a1a4
KBAHTOBOM MeXaHUKN» (C OIIK-1 (OIIK-1.1,
NpUMEHEHHEM (P POBBIX OIIK-1.3)
YCTPOWCTB 00pabOTKU JIAHHBIX )

8. | Pasmen 8. «SInepHas pusnkay» 8/0
Tema 1 «Sapo u Jlexums Ne 8.1 «Snpo u saepHbie YK-1 (YK-1.1, VK- 6/0
SIEPHbIE PEAKIIUMD) peakiuu. JjeMeHTapHble 1.2, VK-1.3);

Tema 2 «DnemMeHTapHBIe | YacCTUIBD (C IPUMEHEHHUEM OIIK-1 (OIIK-1.1,
YaCTHILIBD) MyIbTUMEanitHOTO 06opynoBanus) | OINK-1.3)
IIpaxtrudeckoe 3ansaTue Ne 8.2 VYK-1 (VK-1.1, YK- | pemenue 1/0
«Slapo u snepHbIe peakIum. 1.2, VK-1.3); 3aJa4
OneMeHTapHbIe YaCTHLBD» (C OIIK-1 (OIIK-1.1,
NpUMEHEHHEeM IU(POBBIX OIIK-1.3)
yYCTpOKMCTB 00pabOTKU AAHHBIX)
Paznenst Ne 5 - 8 Kontposbhas padora o paznenam | YK-1 (YK-1.1, YK- | koHTpoi 1/0
5 — 8 (c mpumeHenneM 1GPOBHIX 1.2, YK-1.3); bHast
YCTPOHCTB 00pabOTKU JAHHBIX ) OIIK-1 (OIIK-1.1) pabora
Tabmuna 5
HepequL BOIPOCOB JJIsl CAMOCTOATC/ILHOI0 U3YICHUA TUCIHUIIJIMHBI
Ne HazBanmue
. /;1 pasnena, | IlepedyeHb paccMaTpuBaeMBbIX BOIPOCOB /ISl CAMOCTOSTEILHOI0 H3YYCHUS
TEMbI
Pazpen 1
1. Tema 2 3akoH BCECMHUPHOI'O TATOTCHHUA. L[eHTp Macc MeXaHUYEeCKOH CHUCTCMBI, 3aKOH
JBUKEHHS LIeHTpa Macc. J[Bikenue ten ¢ nepemennoi maccoit (YK-1 (VK-1.1,
VK-1.2, YK-1.3)); OIIK-1 (OIIK-1.1, OIIK-1.3))
Paznen 2
1. Tema 2 IImockas TrapMOHHUYCCKasA BOJIHA. I[J'II/IHa BOJIHBI, BOJIHOBO€ YHCIIO, (I)aSOBaSI
ckopocth. YpaBuenue BoiHbl (YK-1 (YK-1.1, YK-1.2, YK-1.3)); OIIK-1 (OIIK-
1.1, OIIK-1.3))
Pa3nen 3
1. | Tema?2 [Ipumenenue mepBoro Havajga TepMoaMHaMuKH K uzonponeccam (YK-1 (VK-
1.1, VK-1.2, YK-1.3)); OIIK-1 (OIIK-1.1, OIIK-1.3))
Paznea 4
1. | Tema3 Onexrpuueckoe nose B ogHopoaHoM auanekrpuke (YK-1 (VK-1.1, YK-1.2, VK-
1.3)); OIIK-1 (OIIK-1.1, OIIK-1.3))
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Ne Ha3sBanmue
I /;1 pasgena, | Ilepeuennb paccMaTprBaeMbIX BOIIPOCOB VIS CAMOCTOSITEILHOTO H3yYeHUSs!
TeMbl

Paspen 5

1. | Temas DHepreTuyeckue XapakTEepUCTUKM 3iekTpomarHuTHbIX BosH (YK-1 (VK-1.1,
VYK-1.2, YK-1.3)); OIIK-1 (OIIK-1.1, OIIK-1.3))

Pazgen 6

1. | Temal | JImnser (YK-1 (YK-1.1, YK-1.2, YK-1.3)); OIIK-1 (OIIK-1.1, OIIK-1.3))

Paznen 7

1. | Temal OMnuprdeckre 3aKkOHOMEepHOCTH B aToMHBIX criekTpax (YK-1 (VK-1.1, YK-1.2,
VYK-1.3)); OIIK-1 (OIIK-1.1, OIIK-1.3))

Pa3nen 8

1. | Tema?2 OcnoBuble Kiaccsl anemeHTapHbix dactuil (YK-1 (YK-1.1, YK-1.2, VK-1.3));
OIIK-1 (OIIK-1.1, OTIK-1.3))

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabnuia 6
IlpiMeHeHHe AKTUBHBIX 1 MHTEPAKTHUBHBIX 00Pa30BaTeJIbHBIX TEXHOJIOT Ui
HaumeHoBanue
HCTIOJIb3yeMBbIX
Ne AKTHBHBIX H
u/n Tema u ¢popma 3aHATUA HHTEPAKTHBHBIX
o0pa3oBaTeIbHbIX
TeXHOJIOTH I
(popm 00yueHmst)

1. | JlJaboparopnas padota Ne 1.1 JIP | PaGoTta B MaJbIx
«M3ydyeHue MABWKEHHWS Tella MO HAKIOHHOW IJIOCKOCTH» WU rpymnmnax
«M3ydyeHue 3aKOHOB TPSMOJMHEWHOTO IBWKEHHS W CBOOOJHOTO
najiecHus Ha MamuHe ATBynma» wian «/3ydeHuWe KWHEMAaTUKA H
JMHAMUKA  TOCTYNATEIBHOTO  JBIDKEHHs» wian  «M3mepenue
ko3 duimenTa TpeHUsT KaueHUsD

2. | JJaboparopnas padota Ne 1.2 JIP | PaGoTa B Masbix
«/3ydyeHue 3akoHa COXPAaHEHHS DHEPTUU C IOMOIIBID MAasTHHUKA rpymnmnax
MakcBemnay win  «/3ydeHHe OCHOBHOTO 3aKOHA JTUHAMUKHU
BpalIaTeIbHOTO IBMKEHHSI ¢ TOMOIIBI0 MasiTHHKA O0epOekar

3. | JIabopartopnas padora Ne 1.3 JIP | PaGota B MasbIx
«Omnpenenenre KodPPHUIMEHTA BSI3KOCTH JKUAKOCTH METOJIOM rpymnmnax
TEYeHUs 4Yepe3 y3kuil kaHam» win «OmnpeneneHue kodhduureHTta
BS3KOCTH  KHJIKOCTH METOJIOM TAJalolIero  I[apuKa»  WIn
«OmnpezeneHre KOdPPUIMEHTA BI3KOCTH BO3IyXa»

4. | JJaboparopHas pabora Ne 2.1 JIP | PaGota B ManbIx
«3yueHne cBOOOAHBIX KOJIEOAHWH TMPYKUHHOTO MASTHHUKA» WIH rpymnmnax
«OrmnpeneneHue MPUBEACHHON MAIUHBI (U3NYECKOTO MasTHUKA W]

YCKOPEHUS CHIIbI TSHKECTH» WM «VI3ydeHre BOJTHOBBIX SBICHUU HA
MOBEPXHOCTU BOABD» uiIu «V3ydeHHe 3BYKOBBIX BOJIH» WY
«M3yueHne coOCTBEHHBIX KOJICOAHUI CTPYHBI»
5. | JlabopaTtopnas padora Ne 3.1 JIP | PaGota B mMaibIx

«OmnpeneneHue OTHOLIEHUS TEIJIOEMKOCTEN BO3yxa Npu
MMOCTOSIHHOM JIaBJICHUH U MOCTOSSHHOM 00BbeMe» nin «Onpeenenue
YHUBEPCAIBLHOM Ia30BOM MOCTOAHHON» WK «HccienoBanue

H30IIPOICCCOB»

rpymnmnax
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HaumenoBanue

HCMOJIb3YeMbIX
Ne AKTHUBHBIX H
w/n Tema u ¢popma 3aHATHS HHTEPAKTHBHBIX
o0pa3oBaTe/IbHBIX
TEXHOJIOTHH
(¢hopM 0OyueHus)
6. | JlaboparopHas pabora Ne 3.2 «lccnenoBanne TEIIOEMKOCTH JIP | PaGota B MasbIx
TBepAoro Tena» uinu «Onpenenenue kodpduureHTta rpymnmnax
TETUIONIPOBOAHOCTH BO3AYXa»
7. | JlaboparopHas pabora Ne 4.1 «3yuenue ronorpapuu JIP | Pabota B Masbix
AIIEKTPUYECKOTO OIS WiH «OmnpeaeseHrne eMKOCTH KOHIEHCATopa rpyIImax
C TIOMOIIHI0 OAITMCTUYECKOTO TaTbBAHOMETPA»
8. | JTaboparopHas pabora Ne 4.2 «3mepenne conpoTuBiieHus metoom | JIP | PaGora B Mabix
MOCTOBOM CXeMbD» WK «lccaenoBanue nojae3Hol MOIHOCTH U rpymnmnax
K03 puImenTa moye3Horo AEUCTBUS NCTOYHUKOB TTOCTOSTHHOTO
Toka» wiu «VccnenoBaHue BOJIbT-aMIIEPHOHN XapaKTePUCTHKH
TMIOJTYITPOBOTHUKOBOTO JIOIA»
9. | JIabopartopuas pabora Ne 5.1 «Onpesenenue ropu30oHTATLHOM JIP | PaGota B MaJbIx
COCTaBIISAIONIEH HAMPSHKCHHOCTH MAarHUTHOTO TTOJIST 3eMJTHY HITH TpyIIax
«CHSITHE MTeTIN TUcTepe3nca GeppoOMarHUTHOTO CTEPIKHS C
TTOMOTIIBIO OCIIILTOTpada»
10. | JJabopaTtopHas padora Ne 5.2 «M3ydeHre MarHuTHOTO TTOJIS JIP | PaGota B MaJbIx
coJieHom 1a» Wi «V3ydeHne sSBIICHUS B3aNMHOM WHTYKIIHH» TpyIIax
11. | JlTabopatopHnas pabota Ne 6.1 «OnpeneneHue mokazaTeyen JIP | PaGoTta B MaJbIx
MIPEIOMIIEHHUS KUAKOCTEN C MOMOIIBIO pePpakTOMETpa» HIIn rpymnmax
«OrnpeneneHue paanyca KPUBU3HbI JIMH3bI C TOMOLIBIO KOJIEI]
HeroTrona» nnu «Onpenenenyie AIuHbl CBETOBOM BOJIHBI C TOMOIIBIO
TU(GPAKIMOHHOMN pEHIeTKID)
12. | JlTabopaTtopHnas pabota Ne 6.2 « IKCIIEpUMEHTAIBHOE U3yYEHUE JIP | PaGoTta B MaJbIx

3aKOHOB TEIUIOBOTO U3TyueHUs» win «VcciieoBanne BaKyyMHOTO
dorosanemenTtay wim «VccenoBanue CrieKTpa U3TydeHHsI BEIECTBA
C TIOMOUIBIO CIIEKTPOCKOMa» Win «lccienoBanne BHEITHETO
dhoTorddexrar

rpymnmnax

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M NPOMEKYTOUHAS ATTECTAIUSA MO

UTOraM O0CBOCHUSA NUCIHUILIJINHbI

6.1. TunoBble KOHTPOJbHBbIE 3aJaHHsI HJIM HHbIE MaTEePHAJIbl, HEO0XO0IMMbIE
JJISl OLEHKU 3HAHUA, YMEHHUI M HABBIKOB U (MJIH) ONbITA AeATEJIbHOCTH

TunoBsle 3a1auu A1 3aIIUTHI JTA0OPATOPHOU PabOTHI, IS SK3aMEHOB.

Tunosble 3agaum no pasaeay 1.

1.MatepuanpHasi TOYKa JBIKETCS B MPOCTPAHCTBE COTJACHO YpPaBHEHMSM: X(t)=5t (m),

Y(t)=4-2t% (m), Z(t)=3t—4t* (). Haiiti MOZYIH CKOPOCTH H YCKOPEHHS TOUKH B MOMEHT

BpemeHu t =1c.

2.Kaxkoit YroJj COCTaBJIACT BCKTOP IMOJHOTO YCKOPCHUS TOYKH, Jexaiie Ha 060I[C MaxoOBHKa, C
paanycoM MaxOBHUKa 4€pe3 t =1.5 ¢ mocne Hayana )IBI/I)KGHI/IH? VYrinosoe YCKOPCHUC MAaXOBUKaA

&=0.77 paol c®.
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3.Haiitn m3mMeHeHne uMmmynbca mapuka mMaccel m=1002 npu ymape 0 3eMII0 U KOJHMYECTBO
BBIJICTIMBIIEHCS TEIUIOTHL, eclii OH naznaeT ¢ BoicoThl h, = 200 cu, a mocie ynapa mogHuMaeTcs
Ha Beicoty h, =180 cm.

4. ToHkocTeHHBIM 1uMHAp auamerpoM D =30 cm u Maccoil m =12 ke BpamaeTcsi corjlacHO
ypasuenmio @(t)= A+Bt+Ct’, rne A=4 pad, B=-2 paolc,C=0.2 padlc®. Oupenenuts
JNEUCTBYIOUIMI HA IMJIMHAP MOMEHT cuil M B MOMeHT BpeMeHu t =3 c¢.

5./laBnenne BOJBI, TEKYyHIEH MO TOPHU3OHTAIBHOW TpyOe, MPU HM3MEHEHHWH IUIOIIAJNA CEUCHHS
yBenuumwiock Ha 350 Ila. OmpenenuTs W3MEHEHHE CKOPOCTH TEYEHHS, €CIM HadalibHas
CKOpOCTh cocTaBiisiia 1,5 m/c.
TunoBble 3a1a4u Mo pasaeny 2.
1. ®dusnuecknii MasTHUK B BHUJE TOHKOTO cTepkHs anuHOM | =120 cm xonebieTcss oKoJio

TOPU30HTAJIBHOW OCH, MEPNEHIUKYISIPHONW CTEP>KHIO, U HAXOMSIIEHCSd Ha PacCTOSSHUM a OT
cepenuHbl cTepkHsA. [lpy KakoM 3HaUeHWW a Tepuoja Kojebanuii T WMeeT HaWMEHbIee
3HaueHue? Haiitu ero.

2.0npenenuTs  MEpHOJ]] KOJICOAaHWA W MaKCUMaJbHYI0 CKOPOCTh  JBHIKCHHS  Tpy3a

. T
MaTeMaTHYEeCKOTO MasiTHUKA, COBEPIIAIOIIETO Kojebanus mo 3akoHy X = 0,2-Sin (Zﬂt - gj M.

3.Uemy paBHa mpHUBeAeHHAs JIHMHA (PU3UIECKOTO MASTHUKA, COCTOSIIETO M3 TOHKOTO CTEPIKHS
Maccol 1 kr ammHO#M 80 €M, MOABEIMIEHHOTO HA OCH, OTCTOAIIEH HA OJTHY YETBEPTYIO JJIMHBI OT
OJIHOTO M3 €r0 KOHIIOB?

4.Onpenenuth AnuHy BoJIHBI yactoToi S0 ', ecu 3a 10 ¢ oHa mpeogoseBaet 3 K.

Tunosble 3a1auM Mo pasaery 3.

1. KonnuecTBo BemecTBa renus v =1,5 moib, Temmneparypa T = 120 K. Onpenenuts cymMmmapHyto
KMHETUYECKYI0 3Hepruio Ex mocTynaTenbHOTO ABMXKEHUS BCEX MOJIEKYIT 3TOTO rasa.

2. OnpenenuTh CPEIHIO JUTMHY CBOOOJHOTO TMpobera A MOJICKYJIbl a30Ta B  COCYIE
BMecTHMOCTBI0 V = 5 1. Macca raza m = 0,5 . Dddextuprblii quamerp Monekynsl d =0,3-10°
M.

3. Uemy paBHO m3MeHeHue >HTponuH 10 r Bo3Myxa nmpu H30TEPMHUUECKOM PAaCIIUPEHUH OT 3 110 8
n?

4. IIpu BBICOKOIl TemIiepaType IOJIOBUHA MOJIEKYJ a30Ta IUCCOLIMUpOBalia Ha aTtombl. Yemy
paBHa yzaenpHas TerioeMKocTb Cp MpU MOCTOSHHOM JaBJICHUHM B 3TUX ycioBusix? Haiftu
MoKasaresb anadathl.

Tunosble 3a1auM 1Mo paszaery 4.

1.Tpu ToueuHsIx 3apsna g, 2q, -q HaXOAATCS Ha OJHON MPAMOI, PACCTOSHUS MEXAY COCEIHUMU
3apsgamu paBHO d. HaiiTu HanmpsyKeHHOCTh JEKTPUYECKOTO TOJIA B TOUKE Ha 3TOMH ke IMpaMoit
Ha paccTosiHUH d OT OTPHUIATENFHOTO 3apsaa

2.B BepiuHax TpeyrojpHUKa co cTopoHam#u 1o 2,0 cM Haxoaarcs paBHbIe 3apsabl no 2,0 HK.
Haiitu pe3ynpTupyromnyro cuiy, 1eMCTBYIONYI0 Ha yeTBepThIi 3apsan 1,0 uKi, nomenieHHsiii B
CepeIMHE CTOPOHBI TPEYTOJIbHHUKA.

3.Tpu ranmpBanmveckux 3eMenta €1 = 3,0 B, €2=5,0 B, €3 =2,0 B coenuHeHbl napauieabHO U
3aMKHYTbI Ha BHemIHee conpotuBieHne R = 2,0 Om. Ux BHyTpeHHHe conpoTtuBieHus r1 =1,0
OMm, r2 = 2,0 OM u r3 = 0,50 Om. HaifTu TOK BO BHEWIHEW LENU U HANPSHDKEHUS HA KAXKJIOM
JJIEMEHTE.

Tunosble 3a1a4M 1Mo pasaeny S.

1. Ilo AByM KpyroBbIM BUTKaM, MMEIOIIMM OOIIMH LIEHTp, TeKyT Toku cuioi 5,0 A u 4,0 A.
Pammycel BUTKOB cooTBeTcTBEHHO paBHBI 4,0 cM 1 3,0 cM. Yroum Mexay ux miockoctsmu 30°.
OnpenenuTte MHIYKIMIO W HANpPsDKEHHOCTh B ILIEHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIE
CIIy4Jau.

2. KonebarenbHplii KOHTYp MMeeT HMHAYKTHBHOCTh L = 1,6 mMI'H, émxocte C = 40 HD u
MakcuMaibHOE HampsbkeHue Ha 3axumax U = 200 B. Yemy paBHa B HEM MakcUMajbHas CHIia
TOKa?
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Tunosslie 3aga4m 1o pasaeiy 6.

1.Ha nudpakiimoHHyto pemerky HOpMalbHO MaaeT MOHOXPOMATUYECKH CBET C JUTMHON BOJIHBI
600 uM. Omnpenenure HaMOONBIIMHA TOPSIOK CHEKTPA, IOJYYCHHBIH C IOMOIIBIO 3TOM
PEUIeTKH, eCiH €€ MoCTOsTHHAs d=2 MKM.

2. EcTecTBeHHBI CBET MPOXOJIUT 4Yepe3 MOJSIPU3aTOP M aHAIM3AaTOp, MOCTABJICHHBIC TaK, YTO
YIon MeXIy MX IIaBHBIMH IUIockocTsiMu ¢=45°. [Tonspusatop oTpaxkaer u mperomiseT 5%
najlaloniero Ha Hero cBera. [loTepsmu B aHanmm3aTope MOXXHO0 mpeHeOpedb. KaxoBa
MHTEHCUBHOCTh JIy4a, BBILIEALIEr0 M3 aHAJIMW3aToOpa, MO OTHOUIEHHMM K HMHTEHCHUBHOCTH
€CTECTBEHHOI'0 cBeTa’?

3.®oton mpu sddekre Komnrona Ha cBoGOIHOM 31MeKTpoHe ObL1 paccesH Ha yron 90°.
Omnpenenuty MMITYJIbC, TPUOOPETESHHBIN IEKTPOHOM, €CIIM SHEeprus (oToHaA 1O paccestHHS
1,02 M»sB.

4.0Omnpenenutb, Kak W3MEHHUTCS JUIMHA BOJHBI J¢ bBpoiins smekTpoHa atoma BOAOpOAa TpH
MEePEXO0/IE €r0 C YETBEPTOM OOPOBCKOM OPOUTHI HA BTOPYIO.

Tunosslie 3axaum no pasaesy 7

1.Onpenenute, Ha CKOJIBKO M3MEHMJIACh DHEPTHUS AJIEKTPOHA B aTOME BOJOPOJIa MPU U3ITYYEHUU
aToMoM (poToHa C JTMHOM BOJIHBI (0,486 MKM.

2.DHeprus CBS3M SAApa, COCTOSAIIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, paBHa 39,3 M»B.
Ompenenure Maccy HEUTPATLHOTO aToMa, 00JIaAF0IIETO ATUM SAPOM.

Tunosble 3a1a4M Mo pasaenay 8

1. Haiftu mepuon mosypacnaja paguMOaKTHUBHOIO M30TOMNA, €CIM €ro akTUBHOCTH 3a 10 cyTok
yMeHbIINUIach Ha 24% 10 CpaBHEHUIO C IEPBOHAYATILHOM.

2. Ompenenure TeEpUOJ TOJypacmaaa pagrdoaKTHBHOTO H30TOMNA, €CIH  5/8 HadalabHOTO
KOJIMYECTBA SIJIEp ATOTO U30TOMNa pacnaioch 3a 849 cexyH.

[TonHBIM KOMIUIEKT 3a71a4 COACPIKUTCA B COOpPHHKE 3a/1a4 TI0 Kypcy (pu3uku (cM. myHKT 7.1).

TunoBbie BapuaHThl KOHTPOJILHOM pabOTHI

TunoBoii BapuaHT KOHTPOJIbLHOM padoThl (pa3aeasl 1- 4, cemectp 1)
1. IIpu rOpU30HTAIILHOM TIOJIETE CO CKOPOCTHIO V = 250 M/C CHapsI Maccoit m = § K pa3opBaJics Ha
nBe yacTd. boinbmias yacte Maccoit my = 6 Kr mosyumsia ckopocth vi = 400 mM/c B HampaBJIeHUH
nosera cHapsaaa. OnpeaennTs MOAY/lb U HAaIIpaBJICHUE CKOPOCTU V2 MEHBIIEH YaCTHU CHAps/A.
2. Ha ckambe XKyKOBCKOTO CHJIUT YEJIOBEK M JIEPAKHUT HA BBITSAHYTBIX PYKaX TMPU MacCod m = 5 Kr
Kaxnas. Paccrossaue ot kakpoit rupu 10 ocu ckambk 1 =70 cM. CkaMbs BpaliaeTcsi ¢ 4acTOToOM ny =
1c?. Kak u3MeHHTCS 4acTOTA BpAIEHHs CKAMBH, €CJIM OH COKMET PYKH TakK, YTO PACCTOSHHUE OT
KaXJIOH TUpH 10 OcH yMeHbIUTCS 110 I» = 20 cM? MOMEHT MHEPIMH YeI0BEKa M CKaMbH (BMECTE)
OTHOCHTENBHO ocH J = 2,5 Kr-M?.
3. B mwmuuap mmmHo#t 1 =1,6 M, 3amoiHEHHBI BO3AyXOM MpPU HOPMAJIbHOM aTMOC(EPHOM
JABIEHUH Po, HAyald MeEJJIEHHO BJBUraTh IOpPIIEHb IUIOMANbI0 OcHOBaHMA S = 200 cwm?.
Omnpenenuts cuny F, aelicTByIONIyI0 Ha MOPIIEHB, €CIIU €r0 OCTAHOBUTH Ha paccTosHuM 11 = 10 cM
OT JIHAa LWJIMHAPA.
4. OnpenenuTh KOJIWYECTBO TEIUIOTHI Q, KOTOpOE HAl0 COOOIIUThH KUCIopoay oosemom V = 50 1
MIPHU €T0 U30XOPHOM HarpeBaHuU, 4TOOBI TaBJeHHE ra3a noBbicuiiock Ha Ap = 0,5 MITa.
5. IIemuHka Maccoit m = 200 Mkr, Hecymas Ha cebe 3apsan Q = 40 uKn, Bierena B anekTpuyeckoe
MoJIe B HalpaBJeHUU CUJOBBIX JMHUM. [locne mpoxoxaenusa pasHoctu noteHuuaio U = 200 B
MBUIMHKA UMena ckopocTh v = 10 m/c. Ompenenutbs CKOPOCTh Vo MBUIMHKH 1O TOTO, Kak OHa
BJIETENA B TIOJIE.

TunoBoil BApMaHT KOHTPOJILHOM padoThI (pa3gensl S - 8, cemecTp 2)
1. DneKTpoH ABUXKETCA B OJHOPOJAHOM MAarHUTHOM mnoJje ¢ uaaykuueid B = 0,1 Ta mo okpyxHOCTH.
Omnpenenure yrioByr CKOPOCTb BPALLEHUS 3JIEKTPOHA.
2. B 0JHOpOJHOM MarHuTHOM moie ¢ uHaykiueit B = 0,5 Txa Bpamaercs ¢ wactoToif n= 10 ¢
crepskerb auuHOM | = 20 cM. Och BpalieHus mapauiejbHa JUHUSIM WHAYKIIMA U TPOXOJUT Yepes3
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OJIMH W3 KOHIIOB CTEP)KHS MEPHEHAUKYISIPHO ero ocu. OnpenenuTs pazHocTh noTeHuuanoB U Ha
KOHLIAX CTEPKHS.
3. [lapanienbHbIil My4OK CBETA NEPEXOIUT U3 TIULEPHUHA B CTEKIIO TaK, YTO IMy4OK, OTPAKEHHBIHN OT

r'paHUIbl pa3acia 3TUX CPEA, OKA3bIBACTCA MAKCUMAJIBHO IMOJIAPHU30BAHHBIM. OHpCI[CJ'II/ITB yroia ¥
MCXKAY MaJarolmrM U MPCJIOMIICHHBIM ITy4YKaMH.

4. Yepnoe teno umeer temneparypy Ti1 = 500 K. Kakosa Oyner temneparypa T, tena, ecnu B
pe3ysibTaTe HarpeBaHUs MOTOK U3IY4YEHUs YBEIMUUTCS B n = 5 paz?

P Re g

5. OmnpenenuTh, Kakas J10Jis paIdOaKTHBHOTO M30TOMA =3*C pacmajaetcs B TEUCHHE BPEMEHH t =
6 CyTOK.

Bormpocs! asis 3anuTel 1a0opaTOpHBIX paboT
Bomnpocsl no pasaeay 1.

1. BpamarensHoe ABIKEHHE. YTIIOBOE MEPEMEIICHUE, YTIIIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHE.
Kunematnueckue GpopmyIibl paBHOMEPHOTO M PAaBHOYCKOPEHHOTO BpaiieHus. CBsi3b JIHHEHHBIX 1
YIJIOBBIX XapaKTEPUCTUK JBIKECHUSI.

2. MOMEHT HHEPITUH MaTepUATLHON TOYKH, CHCTEMBI MaTePHAIBHBIX TOUCK, Tena. Teopema
[IIretinepa.

3. MOMEHT CHJIBI OTHOCHUTEITFHO OcH BparieHus. OCHOBHO 3aKOH JMHAMHKH BPAIIaTSIIHHOTO
JIBMDKEHUSI.

4. 3axonbl Herorona. Macca. Cuna. Ha3zBaTh OCHOBHBIE CHITBI B MEXaHUKE M OTTHCATh MX CBOMCTBA
(HarpaBiieHHE, CIIOCO0 pacueTa, MPUPOIa CHJIBI).

5. Kunemarnueckue GopMyIibl paBHOMEPHOTO W PABHOYCKOPEHHOTO TIPSMOJIMHEHHOTO IBUKCHUS.
JIuHeliHas CKOPOCTh, yCKOpeHue, epemenieHue. CpeaHss 1 MTHOBEHHAs: CKOPOCTb.

6. MomeHT cuiibl. MOMEHT MHEPITMH MaTepUaIbHOM TOYKH U Tesla. OCHOBHOM 3aKOH JMHAMUKHU
BpAILATENILHOTO ABMKEHUS. MOMEHT UMITyJIbCa. 3AKOH COXPAHEHHSI MOMEHTA UMITYJIbCa.

7. YrioBoe nepemelieHre, yriioBas CKOpOCThb U yriioBoe yckopenue. Kunemaruueckue Gpopmyiibt
PaBHOMEPHOT'O ¥ PABHOYCKOPEHHOTO BpaleHusl. CBsA3b TMHENHBIX U YIIIOBBIX XapaKTEPUCTHK
JIBUOKECHUS.

8. BpamarensHoe amkenue TBepaoro tena. Kauenne tena. @opMysibl KHHETUUECKOM SPHEPTUN
BpALIAIOLIETOCs U KaTsIIerocs Teepaoro tena. [IpuHiun paboTsl yCTaHOBKU. 3aKOH COXPaHEHUS
SHEpruu sl MasiTHUKa Makcgenia.

9. MomeHT cuiibl. MOMEHT MHEPITMH MaTepUaIbHOM TOYKH U Tesia. OCHOBHOM 3aKOH JMHAMUKHU
BpAaILATENLHOTO JBMKEHUS. MOMEHT UMITyJIbCa. 3aKOH COXPAHEHHsI MOMEHTA UMITYJIbCa.
OCHOBHO¥ 3aKOH TMHAMUKH BpalaTeIbHOTO JBMKEHUS Yepe3 MOMEHT UMITyJIbca Tena (B
000OITICHHOM BHJIE).

10. Kunematuueckue GopMyibl pABHOMEPHOTO U paBHOYCKOPEHHOTO MOCTYMATEILHOTO IBUKEHUSL.
JIuneliHoe nepeMeleHue, CKOpOoCTh U yckopeHne. HopmanbHOe M TaHr€HIIMAIbHOE YCKOPEHHE.
JuddepennmanbHpie CBSI3U JIMHEHHBIX XapaKTEPUCTHUK JIBIKEHHS (Uepe3 MPOU3BOIHBIE).

11. Kunematuueckue (GopMyibl pABHOMEPHOTO U paBHOYCKOPEHHOTO BPAIATEIbHOTO IBUKEHHUSL.
YrioBoe nepemMelieHne, Ckopocts 1 yckopenue. uddepeHmansabie CBI3U yriloBbIX
XapaKTEePUCTHUK JBIKEHUS (depe3 Mpou3BOoIHbIE). CBSI3b TMHEHHBIX U YITIOBBIX XapaKTEPUCTHK
JIBU>KEHUSL.

12. Mexanuueckas sHeprus. [loTeHnmanbpHas 1 KuHeTHueckas sHeprust. Kunernueckast sHeprus
MOCTYIATELHOTO U BPALATEIbHOTO ABHKEHHS TeNa. 3aKOH COXPAaHEHUs SHEPIUU Tena,
CKaTBIBAIOLIETOCs ¢ HAKIIOHHOM TJIOCKOCTH.

13. Bunpl Mmexanudeckoii sHeprun. GopMyIbl TOTEHIUAILHONW SHEPTUH (1S CHUITBI TSHKECTH U CHITBI
yrpyroctu). @opMyibl KWHETHYECKOM SHEPTUH (T MOCTYMATEIbHOTO U BPallaTeIbHOTO
JBIDKEHMS). 3aKOH COXPaHEHHsI TOJTHON MEXaHU4YeCKON SHEpPruiu.

14. Pabota wmexanmueckod cuibl. DopMmyna cBs3M pabOTBI CHJIBI TPEHUS C HW3MEHEHHEM
MaKCHMAIbHOW MOTEHIIMALHON 3Hepruu mapa. [IpuHimn paboThl YCTAHOBKH IO UCCTISTOBAHUIO
CHJIbI TPEHHUSL.

15. Buzpl Tpenust. Cuia TpeHuUs CKOJIbKEHUsI, KauyeHHsI U TOKOsT: (hOpMyIIbl, CBOICTBA, KOA(HUIIMEHTHI
TPEHHS ¥ CIOCOOBI X YMEHBIIICHHS.
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Teuenue xxuakoctu. Jluanu Toka. TpyOka Toka. YcraHOBHBIIIEECS TEUCHUE KUAKOCTH. PexiMbI
TEYEHUSI )KUAKOCTH U UX XapakTepHble ocodeHHocTH. Uncno Peiinomnbaca.
VYpaBHEHHUE  HEPA3PHIBHOCTH. VYpaBHenue  bepnymm. Cocrapnstomie  J1aBJICHUS
(ruzmpocTraTHyecKoe, CTaTUYECKOE, JUHAMMUYECKOE) M NPUYMHBI MX BO3HUKHOBEHMsS. YpaBHEHHE
BepHymim 11 roOpH30HTAIBHOM TPYOKH.
Bsizkoctb. KoadduimeHTsl TMHAMUYECKOW M KUHEMATHUECKON BSI3KOCTH. 3aBHCUMOCTH BSI3KOCTH
KHUJKOCTEH ¥ ra30B OT TEMIIEPATyPhI U €€ Ka4eCTBEHHOE OObSCHEHHE.
3akoH Ilackams. JlaBnenue cromba xumkoctu. Cra Apxumena. YCIOBUS TUIaBaHUS Tea (TEJo
TOHET, BCIUIBIBAET, YPABHOBEILIEHO B KUJIKOCTH).
WneanpHast xuaxoctsb. Bsskocts. [logbemHas cuima M 1000BOE CONPOTHBIICHUE, NMPUYMHBI MX
BO3HUKHOBEHHUS

Bomnpocsl no pasaeny 2.
[pyxunHbiii MasTHUK. @opmyna Tomiicona ans nepuoja konedaHU MPYKMHHOTO MasTHHKA.
3aKOH COXpaHEHUs SHEPTUH I KoJieOaHUM NPYKUHHOTO MasiTHUKA.
JuddepenunanbHoe ypaBHEHHE TapMOHUYECKHX KOJIEOAHMH MPYKMHHOTO MAasTHHKA U €ro
pemenue. [lepuon, yacroTta, KpyroBas (IIMKJIMYECKas ) 4aCTOTa, aMILTUTY/a, (a3a KoJIeOaHUH.
3akoH ['yka B nuddepennuanbHoil U uHTErpanbHoi ¢opme. OTHOCUTENbHAS U a0COMIOTHAS
nepopmanus. Mexanndyeckoe HamnpsbkeHue. Jluarpamma pactsikeHus. llpenenbHble TOUKH Ha
arpamMme pacTsKeHHUs.
dusndeckuil 1 MaTeMaTHIeCKU MasTHUK. [IpuBeneHHas ;inHa PU3NYECKOro MasTHHKA.
®dopmyrna nepruoaa KoiaedbaHuit PU3NIECKOro U MaTeMaTHIEeCKOTO MasiTHUKA.

Bonpocsl no pasaeay 3.
[Tapametpsl cocTosiHus ra3a. TepMoMHAMUYECKUN MTPOLIECC U PAaBHOBECHE.
Vpasuenue Knanelipona u MenaeneeBa-Kimaneiipona.
W3ompoueccrl (Juisi Kaka0ro M3o0mpoliecca JaTh OIMpeNeieHHe, 3amucarbh 3aKOH, MOCTPOUTH
rpaduku B koopauHatax PV, PT u VT).
[Ieppoe Hauamo TEpMOJMHAMMKHM, €ro MPUMEHEHUWE K u3omporeccam. MonspHsle
TEIJIOEMKOCTH.
VYpasuenue Maiiepa. Koaddunuent Ilyaccona.
AnmabaTHbIi miporiecc (3amucath Gopmyiy, TOCTpouTh Tpaduk B koopauHaTax PV u omucats
OTJINYHE OT U30TEPMBI).
[ToBepxHOCTHOE HATSDKEHHE U MEXaHM3M ero obpaszoBaHusi (cM. MeToauuky). CMauyuBaHHe.
Kanumnsipuele siBneHusl.
OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYEeCKON Teopuu. WpeanbHwiii ra3. Illkana
KelbBUHA U Lenbcus.
KII TermoBoro npuratess U uaeaibHol MamrHbel KapHo.
Peanbubiii ra3. Ypasuenue Ban-/lep-Baanbca.

Bonpocsl no pasaeay 4.
HamnpsikeHHOCTP M MOTEHIMAN 3JE€KTPOCTATUYECKOTO TMOJIsS, CBSI3b MEXIy HUMHU. CHIIOBBIE
JIMHUU ¥ SKBUIIOTECHLMAJIbHBIE IOBEPXHOCTH, UX B3aUMOCBs3b. BekTtop rpaauenta. llpunuun
CYIIEPIIO3UIMU TOJIEH.
Teopema I'aycca ansi sjaekTpocTaTHdeckoro Mojsi B Bakyyme M BemiecTBe. Pabora moss.
Teopema 0 UPKYIALUHA BEKTOPA HAIPSKEHHOCTH.
[IpoBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE. YCJIOBUE PABHOBECHS 3apsiioB B IPOBOJIHUKE.
JIMBIIeKTpUKY B 3JEKTPOCTATHUYECKOM moJe. Tumnsl ausnekTpukoB. [lonsipuzanus u ee BHUIBL
[Tonsipn30BaHHOCTH, AUAIEKTPUUYECKAs MPOHUIIAEMOCTh U BOCHPUUMUYHUBOCTb. DJIEKTPUUECKOE
CMEILICHHUE.
DIEeKTPOEMKOCTh MTPOBOJHUKA U KOHJIeHcaTopa. CBsA3b HANPSIKEHUS U HANPSKEHHOCTH, CBS3b
3aps/ia ¢ HalpsKEHUEM B KOHJIEHCATOPE.
Emkocte miockoro konpaeHcaropa. CoeluHEHHsI KOHJIEHCATOpPOB (cxeMa U (GOopMyInbl st
pesynpTupyromux 3HadeHui q, U, C). DHeprus 3apspkeHHOTO IPOBOJHMKA, KOHAEHCATOPA.
OObemMHas MIOTHOCTh SHEPTHH.
[IpoBOIHUKN B 3JIEKTPOCTATUYECKOM I0J€. YCIOBHE PAaBHOBECHS 3aps/i0OB B IPOBOJHHUKE.
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JIMPNEKTpUKN B AJIEKTPOCTATHYECKOM TTose. Tumbl Au3IEKTpUKOB. [losspu3anus u ee BUIBL.
[Tonsipu30BaHHOCTD, JUAIEKTPUUECKAsl IPOHUIIAEMOCTb U BOCIIPUMMYUBOCTD. DJIEKTPUUECKOE
CMEILICHHUE.
dopmyna CONPOTHUBIEHUS IPOBOJOYHOIO IPOBOJHUKA. 3aBUCHUMOCTb CONPOTHUBIICHUS
IIPOBOJHMKA OT TEMIEpPaTypbl U €€ KauyecTBEHHoe oO0bscHeHue. 3akoH Jlxoyns - Jlenna
(uaTerpanpHas u quddepenunanbuas popma).
3akonbl OMa B MHTETpaIbHOU PopMe (1T HEOTHOPOJHOTO y4acTKa LIETH, IJIsi OJHOPOJTHOTO
ydacTKa Ienu, IS 3aMKHYTOW (mosiHOM) 1ienu). 3akoH Oma B muddepeHnuansHoi Gopme.
Coenunenns pe3uctopos (cxema u popmynsl st U, I, R).
[IpaBuna Kupxroda. Y3en nenu, He3aBUCUMBIN KOHTYp, PaBUJIa PACCTAHOBKU 3HAKOB. 3aaadya
Ha mpuMeHeHue npasmi Kupxroda.
3akon Jlxoyns — JleHna B mHTerpanbHo u auddepeHnnansHoi popme. MOIIHOCTh TOKA.
@opMyIIbI ITOJTHOW U MOJIE3HOM MOITHOCTH B AekTpuueckor nenu. KIIJI ncrounnka toka.
Coenunenus pesuctopoB (cxema u Qopmynsr mis U, I, R). dopmyna compoTuBieHus
IIPOBOJIOYHOTO MPOBOJIHUKA. 3aBUCUMOCTb COITPOTUBJIEHHS IPOBOJAHUKA OT TEMIIEPATyphl U €
KauecTBEHHOE 00bsicHeHne. CBEpXIIPOBOAUMOCTD.
[TonynpoBOAHUKH, UX OTIWYHE OT MPOBOJHUKOB U JUDIEKTPUKOB. DIIEKTPOHHAS U JbIPOYHAs
MIPOBOJMMOCTD B MOJYIIPOBOIHUKAX. MexaHnu3M 00pa30BaHus AbIPOK.
CobcTBeHHast U MPUMECHAs MPOBOJUMOCTh B IMOJYNPOBOAHUKAX. [lomynpoBogHuku p- U N-
TUIIA, UX TIOJTyYECHHE.
[TonympoBoaauKOBEIN  Aroa. OcoOEHHOCTH paboThl AMOJa B MPOMYCKHOM M 3alOpPHOM
HanpasjeHUH. TpaH3ucCTop.
Bonpocsl mo pasugeay 5.
MarnutHoe noJje, ero xapakTepuctuku. CUIOBbI€ IMHUU.
Cuna Jlopenua u cuna Amnepa. 3akoH bruo-Casapa-Jlannaca. MarauTHoe noJie 3eMJi.
OCHOBHBIE TIOJIOKEHHUSI TEOPUU AJIEKTPOMArHUTHOTO ToJisi MakcBemia.  YpaBHEHUS
Makcaena.
Teopema o mupkymsiuun Bektopa B. Teopema ["aycca uist MarHuTHOTO TOJISI B BAKYYME.
3amaya Ha NPUMEHEHHE MpaBUjIa MPABOrO0 BUHTA (MarHUTHOE MOJIE MPSMOTO MPOBOJHUKA U
KPYTrOBOTO BUTKA) U TIpaBuJja JIEBOW PYKH (HAIIPABJICHHUE CHII).
®eppo-, napa- U JUaMarHeTUKU, UX OTJIIMYUTENbHbIE 0cOOeHHOCTH. Mexanu3m popMUpOBaHUs
OCTaTOYHOW HaMarHu4eHHocTH Yy deppomarnetukoB. Jlomensl. Touka Kropu. Ilerns
rUCTEpe3uca.
MaruutHoe noJie. [lotok BekTopa B.
SIBneHue ANEeKTPOMAarHuTHOM UHAYKIMH U caMouHaykuuu. [Ipasuno Jlenna.
HamarunumBanue marnetukoB. Makpo- u Mukpotoku. Hampsbxennocts H m mnaykuus B
MAarHUTHOTO MOJISI, UX B3aUMOCBS3b.
MarnuTHas NpOHUIIAEMOCTh U BOCIIPUUMYUBOCTb. TeopeMa o upKyasiuuu Bekropa H.
Bonpocsl no pasaeay 6.
3aKOHBl OTpPaKEHUsI W  MPEJIOMIIEHHUS CBETOBBIX BOJH. 3aKOH MPSIMOJIMHEWHOTO
pacnpocTpaHeHus: CBeTa. 3aKOH HE3aBUCHMOCTH CBETOBBIX IMy4YKOB. JIMH3bI (BUbI, OCHOBHBIE
my4yd, Gopmyia JTUH3HI).
OTHOCUTENBHBIN U a0COJIOTHBIN MOKa3aTeIN MpPeIoMIICHUs. SIBJIEHHE MOJHOIO BHYTPEHHETO
oTpaxeHus. Jlucrnepcus ceera.
ITonsipu3oBanHelii cBeT. Bunael nosdpusanuu. Yron u 3akoH bproctepa. 3akoH Manmroca.
IToBOPOT MIIOCKOCTH MOJSPU3ALMH.
WNnTtepdepentus u nudpakinus cBera. YCIOBUS BOZHMKHOBEHUS HHTepdepeHUud. bemnblii u
MOHOXPOMAaTHUYECKUI CBET. YCIOBUS MakCUMyMOB U MMHUMYMOB. Pa3HocTh (a3 u pazHOCTb
xoJa.
OmnpiT FOHra. MuaTepdepenus B TOHKUX IUIeHKaX (xon jtyueil). [IpocBerienne onTuky.
Konwa HetoToHa, X0 uHTEpEepupyronuX Iydei u HaOmrogaeMas KapTuHa B OTPAKEHHOM U
IIPOXOJIALIEM CBETE.
Hudpaxus. [punnun [oirenca-®penens. Teopus 300 Openens (pUCYHOK pacmpeeneHHs
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30H Ha BOJHOBOM TIOBEPXHOCTH, popmyia paauyca 30H OpeHens).

Judpaxiys Ha KPYriaoM OTBEPCTUU M JUIMHHOM IIEIH.

JudpaknuonHas pemerka. YcCIOBHE TJABHBIX MakKCUMYMOB ¥ MHUHUMYMOB ISt
mdpakoHHON pemeTku. JudpakunoHHas KapTHHa B MOHOXPOMATUYECKOM U O€JIOM CBeTe.
Pazpemaromias cnocoOHOCTh AU(PAKIUOHHOHN PEIIETKH.

KopmyckynsipHO-BOJIHOBOH yanu3M cBeta. KBaHT cBeTa. DHeprus, Macca U IMITyJIbC (poTOHA.
Ssnenue ¢dotorddexra. Bumer ¢porodrddexra. [lpuHnmn padoTHl MOTYTPOBOAHUKOBOTO
¢dorosnemenTa.

VYpapHenne OiHmTelHa Uil BHemrHero ¢orodddekra. KpacHas rpanuna doroaddexra.
Pabora Bexozaa anekrpoHa. 3akousl CTosIeTOBA.

Crnekrtp. Bunpl ciektpoB. CnekTpbl ucnyckanus ¥ norjomeHus. CrieKTpanbHbIi aHAIU3 U €ro
IIPUMEHEHHUE.

. Mopens atoma Pesepdopna — bopa. [loctynatst bopa.
15.
16.
17.

OO6pazoBaHue CEKTpa U3TydyeHHs aToMa Bojgopoaa. Popmyna banbmepa.

Crnextpanbnble cepun Jlaiimana, bansmepa, Ilamena.

SABnenne ¢dorodrdpdexra. Bunet poroapdexra. IlpuHnmnm paboThl  BaKyyMHOTO U
ra30HaroJIHEHHOTO (POTOAIEMEHTA, UX BOJIBT — aMIIEPHbBIE XaPAKTEPUCTUKH.

TemoBoe u3nydenue u ero ocoobeHHoctu. CriekTpalibHas UCIyCKaTelbHas U MOTJIoUIaTebHas
crocoOHocTh. MIHTEerpanbpHas s3HepreTuyeckasl CBETUMOCTb.

AoGcomroTHO uepHoe Teno. Cepoe Teno. 3akon Kupxroda.

3akon Credana — bonbumana. 3akoH Bwunaa. I'paduk 3aBUCMMOCTH HCIYCKAaTEIbHOU
CIIOCOOHOCTH TeJia OT JAJIMHBI BOJIHBI IPU Pa3HbIX TEMIIEpPATYpax.

[Tocrynater bopa. OGpa3zoBaHue CrieKTpa U3ITYICHHUST aTOMa BOJIOPO/Ia.

HepequL BOIIPOCOB, BBIHOCHUMBIX Ha ITPOMCIKYTOUHYIO aATTCCTAIL[UTIO (3a‘IGT,

9K3aMEH)
Bomnpocs! k 3a4ety (1 cemecTp)

Paznea 1 «Puznyeckre OCHOBBI MEXAHUKI

1.

2.

10.

11.
12.
13.
14.

15.

[Ipenmer duzuru. Metomas! dhsndeckoro uccienoBanust. Poib Ghr3uky B pa3BUTHN TEXHUKU U BITHSTHHCS
TEXHUKH Ha Pa3BUTHE (PU3UKH.

Mexanuueckoe JBIKEHHE Kak mpocTeifinas dopma IBrkeHus marepud. Kiaccudeckas MexaHUKa.
[IpocTpancTBO 1 BpeMs B KJIACCHYECKON MexaHuke. Dusryeckue MOJIENu.

Kunematuueckoe onmcanue qrokeHust TOUKU. CKOPOCTh U YCKOPEHHUE MPY KPUBOJIMHEHOM JBHKEHU.
HopmanbHoe 1 kacatenbHOe (TaHTeHIMATIBHOE) YCKOPEHHUSL.

JIBI>KEHHE TOYKH MO OKPYKHOCTH. BEKTOpbI yIJIOBOM CKOPOCTH M YIJIOBOrO yckopeHus. CBsi3b
JIMHEHHBIX CKOPOCTEH U YCKOPEHHH C YTIIOBBIMU CKOPOCTSIMU M YCKOPEHUSIMHU.

Junamuka. Mexannueckas cucrema. Cuma. Macca u umimynbe. CoBpeMeHHasi TPaKTOBKA 3aKOHOB
Hrtorona. Cuiibl B MEXaHUKE.

Nmrtynbe crcTeMbl MaTepHalibHBIX TOUEK. 3aKOH COXPaHEHHS UMITYITbCA.

O06o6menHass gopmymupoBka |l 3akona Hetorona. 3akon BcemupHoro tarotenus. LleHTp macc
MEXaHUYECKOM CHCTEMBI, 3aKOH IBW)KCHHs LEHTpa Macc. [[BmkeHHe Ten ¢ MepeMeHHOM
MAaCCOH.

DHeprusi Kak YHUBEpCAIbHAS Mepa pasiM4HbIX (OopM JBIDKEHHS U B3auMojencTBus. Pabota cHIbL
KoncepBaTrBHBIE 1 HEKOHCEPBATUBHBIE CHIIBI. MOIITHOCTb.

Kunernueckas sHeprust MexaHn4eckoi cucremsl. [ loTeHnmanbHas sHeprus.

3aKOH COXpaHEHHUs SHEPTUH B MEXaHUKE. Y 1aphl.

MowmenTt nnepuuu. Teopema Illrelinepa.

MowmeHT cuibl. OCHOBHOE YpaBHEHUE JUHAMUKYU BpalllaTeIbHOTO JBUKEHUS TBEPAOTO Tela.
Kunernueckast sHEprust BpallaloImerocss U KaTsierocss Teepaoro tena. Padora mpu BparmarensHOM
JIBHKECHHU.

MoMeHT ummynbca MaTepUaIbHON TOUYKH, MEXaHUYECKOW CUCTEMBI U Tella. 3aKOH COXPaHEHUS
MOMEHTA UMITYJIbCA.

OcHOBHOE ypaBHEHHE TUHAMUKU BpAIllaTeIbHOTO JIBIKEHHUS TBEPJOTO Teia B 0000IIEHHOM
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BU/JIC. 3aKOH COXPAHEHHUSI MOMEHTA UMITYJIbCa.
16. lebopmanuss B T1BepaoM Ttene. 3akoH ['yka. Koaddunument Ilyaccona. [Iuarpamma

PacTsHKEHHUSL.

17. T'unpocratuka HecXUMaeMoi >KuIKocTu. [laBneHue cronba sxuakoctu. Cuna Apxumena. Y ciaoBust
IUIABAHUS TEL.

18. CranmoHapHOoe TEYCHHE HACATBHOW >KHJIKOCTH. YPaBHCHHE HEPa3phIBHOCTH. YpaBHEHHE
beprymn.

19. Bs3rocts xuakocTy. Pexxumbl Tedenmst. Yueno PeiiHombca. MeTo bl onpeieeHns BA3KOCTH.

Pa3nen 2 «KonebaHus U BOJHBD)

20. Kmaccuukanust konebaHuii. YpaBHEHHWE TapMOHUYECKUX KoyeOaHui. MexaHudyeckue
Konebanusa. DHeprus Kosebanuil. JIuddepeHnuanbHoe ypaBHEHHE TapMOHHUYECKHX
KOJIEOaHH.

21. MasTHHKH.

22. CBoOoaHBIC 3aTyXaromiue Kojiebanus. BeiHyk1eHHbIe KoJieOanus. Pe3onanc.

23. BosiHOBOe nBmkeHHe. [lnockas rapMoHMueckas BoJHA. J[JTMHA BOJHBI, BOJIHOBOE YHCIIO,
(hazoBasi CKOPOCTh. YPaBHEHHE BOJIHBI.

Paznen 3 «MonekynspHas Gu3nka U TEpPMOITUHAMUKA)

24. CTaTUCTUYECKUH W TEPMOJAMHAMHYECKUN METONbsl uccienoBanus. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KHHETHYECKOW TEOPUH HJCAbHBIX Ta30B. TemreparypHas mkana llenbcus u
KenbBuHa.

25. CpemHsiss  KMHETHYECKash DJHEPrUs MOJICKYI.  MOJIeKYISIpHO-KHHETHIECKOE  TOJIKOBAHUE
a0COTIOTHON TeMIEePaTyphl.

26. Pacnipenenenue MakcBelnia MOJIEKYIT HCATLHOTO rasa.

27. Pactipenenenue bonbpimana u 6apomerpudeckas Gopmyna. CperHee YHCIO CTOJKHOBEHUH U
CpemHssl ITMHa CBOOOIHOTO mpobera.

28. TepmomnHaMuuyeckue mapaMmeTphl. TepMOAMHAMHUYECKOE paBHOBECHE M MPOIECC. Y PaBHECHHE
COCTOSIHUS UIeaIbHOTO ra3a. M3ompouecchl.

29. Ilepoe Hauwano TtepMoauHamMuku. Pabora raza. TemmooOMeH, KOIMYECTBO TETUIOTHI.
BryTpennsis sHeprus uaeaabHOro raza. Yucno cTerneHe cBoOOOIbI.

30. [Ipumenenue nepBoTro HavYajia TEPMOJAMHAMHKY K U30TpoIieccaM. AnrnabaTHBIN Tpoiiece.

31. TennoemkocTh. YpaBaenue Maiiepa. Koaddumuent Ilyaccona. [TommrpomnHslii mporecc.

32. Hukibl. Tepmuueckuit KITJ] nukma. TeroBeie 1BUraTeny, X0J0IMIbHBIC MAIIMHBL. TeopeMa
Kapno. [{ukin Kapno u ero k.m.j. Bropoe Hadajio TepMOIUHAMUKH.

33. O6parumbie U HeoOpaTumble mpoliecchl. DHTporms. HepaBenctBo Kmaysmyca. Onpenenenue
SHTPONUN PABHOBECHOW CHCTEMbI Yepe3 TEPMOJMHAMHYECKYI0 BEPOSTHOCTb MAaKpPOCHCTEMBI.
Teopema Hepucra-Ilnanka.

34. Cuibl 1 IOTEHIMATIbHAS YHEPTHS MEXKMOJIEKYIIPHOTO B3auMoIeiCTBUA. YpaBHeHue Ban-naep-
Baannca. M3otepmbl Ban-nep-Baanbca u skcriepiMeHTaIbHbIE H30TEPMBI.

35. SBnenue nepeHoca. Juddysus, TermnonpoBoAHOCTb, BHYTPEHHEE TPEHUE.

Pasnen 4 «DiekTpuuecTBo»

36. DnexkTpuyeckue 3apsibl. 3aKOH COXpaHEeHHs 3apsfoB. BsaumoneicTBue 3apsaoB. 3aKoH
Kynona.

37. DNEeKTpOCTaTUYECKOEe TIOJNE, €ro XapaKTepUCTUKU. ODKBUIOTCHIMATIbHBIE MOBEPXHOCTH U
CWJIOBBIE IMHUU 3JIEKTPOCTATHUECKOro NoJisl. [IpuHIun cyneprno3unyu nomuei.

38. IloTok BeKTOpa HAMPSKEHHOCTH AJIEKTPOCTaTUYECKOTOo moJis. Teopema ['aycca (ams Bakyyma).

39. TIloTeHmanbHbII XapakTep dMeKTpocTaTudeckoro nois. [lonsrue norenuana. Pacuer paboTsl
NpH TEepeMeIlleHuu 3apsiia B dIeKTpocTaThueckoM mone. L[upkynsmus Bektopa E
ANEKTPOCTATUYECKOTO TOJIS.

40. Onpenenenre pa3HOCTH MOTEHIIMATIOB B AIIEKTPOCTATUYECKOM ToJie. CBsI3b HAMPSIKEHHOCTH U
noTeHnuana. ['pagueHT noTeHmnuana.

41. TIpoBOJHMKM B 2JIEKTPOCTATHUECKOM Ioje. PaBHOBecue 3apsioB B MPOBOJHUKE. EMKOCTH
MIPOBOTHUKOB.

42. Emxocth  kKoHAeHcaTopoB.  CoenuHEHHs]  KOHICHCATOPOB.  DHEPrust  3apsHKEHHOTO
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43.
44,
45.
46.
471.
48.
49,
50.
51.
52.

53.

KOHJIEHCATOpA.
DHeprus MEeKTPOCTaTUYECKOTO mojs. O0BeMHas MIIOTHOCTh SHEPTUU TIOJIS.

Tunel  nuonexktpukoB. llomspusanus IHUAIEKTPUKOB U €€  BuUAbL  [lonspu30BaHHOCTH
TUBIEKTPUKOB.  JludnekTpuueckas  BOCHPUMMYMBOCTH M IPOHHUILIAEMOCTb.  Bekrop
IIEKTPUYECKOTO CMELLEHUS.

CBoOomHble U cBsi3aHHBIE 3apsiapl. Teopema ITaycca mns mosis B AMDJICKTPHUKE.
CerHeToaneKTpuku. DIEeKTPUUECKOE 0JI€ B OJHOPOIHOM JUAJIEKTPHUKE.

[ToCTOSAHHBIN 27EKTPUYECKUI TOK, YCIIOBUS €r0 CYLLIECTBOBAHUS U OCHOBHbBIE XapaKTEPUCTUKH.
Croponnue cuibl. [lonstue 3C u HanpspkeHUsI.

ConpoTuBieHHEe NPOBOJIOYHOTO MpoBOJHUKA. CoeluHEeHUs NMPOBOJHUKOB. TemmepaTypHas
3aBUCHUMOCTb COIIPOTHBIICHUS U €€ KaueCTBEHHOE 00bsicHEHHE. CBEPXIIPOBOIUMOCTb.

3akoH OMa B MHTETrpaibHON (popMe Ui OJHOPOHOTO U HEOJHOPOJHOTO YYACTKOB LIEIH, JUIS
MTOJTHOW LIETIH.

[TpaBuna Kupxroda.

3akon xoyns — Jlenna B unTerpainbHoit oopme. MOITHOCTH TOKA.

3akon Oma u JIxoyns — Jlenna B auddepeHnuansHoi popme.

OnekTpuueckuil TOK B MeTaax. Kiaccuueckas TeopHsl 3JIEKTPONpPOBOJHOCTH. TOk B
BaKyyMme. DMUCCHS 3JIEKTPOHOB. ['a30BbI€ pa3psijibl.

[TonympoBoaauku. 30HHAs Teopus TBepaoro Tema. CoOCTBEHHAs M TPUMECHASI TPOBOJUMOCTh
MTOJTYIIPOBOIHUKOB. J(Hox.

Bomnpocsl k 3x3aMeny (2 cemecTp)

Pa3zpen 5 «Margetuzm»

54,

55.

56.

S7.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

MarsuTHOE Mojie M €ro XapakTepUCTUKH. Makpo- U MUKpPOTOKH. Bo3zaeiicTBHe MarHUTHOTO
10JIs1 HA PAMKY € TOKOM M Ha IPSIMOJIMHEWHBIN TPOBOJIHUK C TOKOM.

CusioBple  JMHMKM  MarHUTHOW  WHAyKuuM. CuioBas KapTUHA  MarHUTHOIO — IOJIA
MPSMOJIMHENHOrO IPOBOJHUKA C TOKOM M KpyroBoro BuUTKa. [IpmHummn cynepno3unnu
MAarHUTHBIX MOJEH.

3akon buo — Caapa — Jlamnaca.

Bo3nelictBrue MarHUTHOTO TOJIST HA ABWXKYIIUica 3apsa. Cuna Jlopenua. J[Bikenue 3apsna B
MaraHutHoM noJie. Dddext Xomna.

BuxpeBoii xapakrtep marHutHOro nojisi. Teopema ["aycca u Teopema 0 HUPKYJIALMH BEKTOpA
MAarHuTHOM MHAYKIIHUH (B BAaKyyMe).

HamarunumBanne  MarHetukoB.  Hamnpsyk€eHHOCTh ~ MAarHMTHOTO — MoJsA.  MarHurtHas
MIPOHUI[AEMOCTh U MAarHUTHAsI BOCIIPUUMYHNBOCTb.

JlnamarneTuku, napaMarHeTUuk U peppomMarHeTuky.

Ces3b BektopoB B 1 H. 3akoH mosHOTO TOKa JUisi MarHMUTHOTO MOJIS B BellecTBe. Teopema o
LUPKYJSIUU BekTopa H.

OnexkrpoMarHuTHas MHAYKIUA. D/]C MHAYKIMY B TOABUKHBIX U HEMOABMKHBIX TPOBOIHUKAX.
Bpawenue pamku B MarauTHOM 1oJie. Toku Dyko.

Camounaykuusa. WHAYKTUBHOCTh NpOBOAHMKA. 3akoH JleHma. BzaumHas uHIyKUus.
Tpanchopmaropsr.

PaGora mo mepemerieHri0 MPOBOJHUKA C TOKOM B MarHMUTHOM MoOJje. DHEpPrusi MarHUTHOTO
1oJjis B cojieHouze. [oTHOCTh SHEpruy MarHUTHOTO TOJIS.

BuxpeBoe »snextpuueckoe mone. Tok cmenienus. Cucrema ypaBHeHMI MakcBemna B
WHTErpaibHOi opMme.

Konebarenbubiit koHTyp. I[IpeoOpa3oBanme 5HepruM Ha pa3IUYHBIX dTamax KoJeOaHUs.
Juddepenunanpable ypaBHEHHSI CBOOOJHBIX HE3aTyXalOIIUX M 3aTyXalIIUX KoleOaHui B
HEM U UX PEILLICHHUS.

HuddepeHnnanbHoe ypaBHEHHE SJICKTPOMAarHUTHONW BOJHBI U ero pemieHue. CKOPOCTh
pacnipoctpaHeHusi BoJiHBI. Bekrtop VYwmoBa-lloiiHTHHra. DHepreTMdecKkue XapaKTepUCTUKU
ANEKTPOMAarHUTHHIX BOJIH. [lIkana 3JeKTpOMarHuTHBIX BOJIH.

Pa3zgea 6 «Onrukay
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68. OnTuka. 3akoHbI reoMeTpruecKoit ontuku. [loaHoe BHyTpeHHEe oTpaskeHue. JIMH3bIL.

69. UnTtepdepenius cBera. YCIOBHSA BO3HHUKHOBEHUS HHTEppepeHInd. MeToJ BEKTOPHOM
JarpamMmMmsl JUIs CII0KEHUS IBYX WM HECKOJIBKUX BOJIH.

70. [IpuHUIMT NOTyYeHUs] UHTEPPEPEHIIMOHHONW KapTUHBI. Y CIOBUS MaKCHMyMOB M MHHHUMYMOB.
Paznocth (ha3 u pazHOCTh X072,

71. UnTepdepenius B Tonko mieHke. Koabia HeioToHa.

72. Nudpaxus cera. [Ipunmnun [olirenca-Openens. 3ous1 OpeHens.

73. dudpaxius Ha KpyraoMm oTBepcTri. Jndpakuus Ha JUIMHHON IIEIH.

74. lndpakuuonnas pemerka. [naBHble MakcuMyMmbl. [TaBHbIe MHHUMYMBL. Paszpemraromas
CTIIOCOOHOCTb.

75. IlonspuzoBanublii ceeT. Bunpl nomnsipuzannu. CriocoObl NOgyyeHUs HOJASIPU30BAHHOTO CBETA.

76. IIpoxokIeHHe €CTEeCTBEHHOTO CBETa Yepe3 MoJisipu3arop u aHanmzatop. [1oBopoT miuockocTu
MOJISIpU3aLIU K.

77. llongpuszanust cBeTa NPU OTPAKEHWU U TPEIOMIIEHHHM HA TPaHMIE AUAIEKTPUKOB. 3aKOH
bprocrepa. [IBoitHOE JTydenpenomieHue.

78. KopryckymsipHO-BOJTHOBOW Jyanm3M cBeTa. KBaHT cBera. DHeEprust M HMITYJIbC (OTOHA.
Buemnwnit potosdpdexr.

79. CseroBoe naBnenue. OnbiTel Jlebenea. Ddpdexr Komnrona.

80. TermoBoe wu3nmydyenune. 3akoH Kwupxroda. AOcomoTrHO uepHoe Teno. 3akoH Credana-
bonpnmana. 3akon Buna.

81. TerutoBoe m3nmyuenue. @opmyna [lnanka. Pactipenenenue sHEpruu B CIEKTPE U3ITYyYCHUS IO
4acTOTe U JUTMHE BOJIHBI.

Pa3nen 7 «KBanToBas ¢pusuka»

82. Monens atoma Tomcona m Pesepdopma-bopa. Onwitel Pesepdopra mo paccesHuro anbda-
YacTHUIl. DMIIMPUIECKUE 3aKOHOMEPHOCTH B aTOMHBIX cniekTpax. Teopus bopa.

83. YpoBHM 3HEpruu atoma Bojiopoaa. KBaHTOBBIE UKcia: TJIaBHOE, OpOUTATLHOE, MATHUTHOE.

84. BonHoBeie cBoiicTBa MuKpouacTull. [[nmmHa BomHbl ne bpoins um ee cpoiicTBa. BomHoBas
byHKIIHS.

85. CooTHomienne HeomnpeaeneHnoctel ['eizenoepra. Ypasuenue llpeaunrepa.

Paznen 8 «Snepnas gusuka»

86. CocTaB aTOMHOTO sijipa. XapaKTepUCTUKH siapa. SnepHbie Cruibl. DHEprus cBs3u sapa. Jledekr
Macc. DHepreTudeckuid YQPEeKT AAepHON peaKIuu.

87. PannoakTuBHOE M3ITy4yeHHE U €ro BUJbl. 3aKOH PaJIMOAKTUBHOTO pacmaja. SlnepHble peakiuu.
Henenue saep. Cuntes saep. [lonartue o 103UMETpun U 3alluTe.

6.2. OnucaHue noxka3areJieid ¥ KpUTepUeB KOHTPOJISI yCIIeBAEMOCTH,
ONMUCAHNE HIKAJ OlleHUBAHUSA

Kpurepun oneHku pemieHus 3ajaydl Ha KOHTPOJIBHOW paboTe, MpH 3allluTe
nabopaTopHOU paboTHI, HA IK3AMEHE:

o 5 0ansi0B BBICTABISIETCS CTYACHTY, €CIU B JIOTHUECKU BBICTPOEHHOM
pEIICHUH TIPABIIIBHO YKa3aHbl (hOPMYJIbI BCEX HEOOXOMUMBIX (PU3UUECKIX 3aKOHOB C
MOSICHEHUSIMU, CJIeJaHbl BCE HEOOXOJUMBbIE MaTeMaTHYECKHE MpeoOpa3oBaHus,
PUCYHKH (ITpU HEOOXOJIUMOCTH ), OJTYUYEH NMPABUIbHBIA OTBET;

o 4 Oajya BBICTaBISIETCS CTYJIEHTY, €CJIIM B OTBETE YyKa3aHbl BCE
HeoOXomuMble (HU3MYECKUE 3aKOHBI C TOSICHEHUSIMHU, TPHUBEACHBI PUCYHKH (TpH
HEOOXOIMMOCTH), HO B TMOSICHEHUAX K (PU3WYECKUM 3aKOHAM WJIH B PHUCYHKE
CoJiepKaTcsi HETOUHOCTH, UJTK JOMYIEHa MaTeMaTUYeCKUe OomKnOKa Mpu pelIeHUN;

o 3 0aJjuia BBICTaBISIETCA CTYJEHTY, €CJIM B OTBETE YyKa3aHbl TOJBKO
HEO0O0XOouMbIE (PU3UYECKHUE 3aKOHBI WM PUCYHKH (IIpU HEOOXOIMMOCTH), WU B
3aKOHAX M PUCYHKE JOMYIIECHbI OIINOKY;
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o 2 dayu1a - penieHue HE CONEPKUT OCHOBHOM MOHATHHHBIN ammapar 1o
TEME 3aJa4u.

Jlnst momycka K dK3aMeHY CTYIEHT 00s3aH PEIIUTh UTOTOBYIO KOHTPOJBHYIO
paboTy Ha OLIEHKY «3a4YET.

HroroBass oreHKa TI0O KOHTPOJIBHOW padoTe «3aveT» WIH «He3adyeT»
ompeneNsieTcss Mo cpeaHeMy Oajuly 1O BCeM 3ajJadaM BapHaHTa KOHTPOJBHOMN
paboThI:

0 - 2,4 6anya — «He3a4eT»;

2,5 -5 06anioB — «3a4er».

Kpurepuu orieHKr BOIIPOCOB JJ1s1 3alIUTHI JIaOOPATOPHBIX paboOT:

o «3a4eT» BBICTABIISIETCSI CTYJICHTY, €CJIM B OTBETE Ha BOMPOC MPABUIHHO
yKa3aHbl BCE HEOOXOAMMBbIC (PU3UUYECKUE 3aKOHBI U ONMPEACIICHUS C MOSICHEHUSMH,
NpaBUJIBHO OINKCAaHBl SIBICHHUS WU B OTBETE COJEPKATCA HE3HAYUTEIIbHBIC
HETOYHOCTH,

o «He3a4eT» - OTBET HE COJCPKUT OCHOBHOW MOHATHHHBIN ammapar 1o
TEeME BOIpoca

Jlns pomycka K OJK3aMEHY CTYACHT O00s3aH 3alllUTUTh BCE BBITIOJTHEHHBIS
nabopaTtopHbie pabOThI Ha OLICHKY «3a4eT.

Wrorosas oreHka 1o 3amure J1adopaTopHOM pabOoThI «3a4eT» WU «He3auyeT»
ornpejensieTcss mo cpeaHemMy Oamry pemeHus 3-X 3aaad mo teme pabotel: 2,5 — 5
0a/s10B — «3aueT»; 0 — 2,4 0aj171a — «He3a4YeT» U OTBETAM C OIICHKOM «3adyeT» Ha
BOMPOCHl IS 3allUThl JabopaTopHOil paboThl. MTOromasi oOlieHKa IO 3allIuTe
nabopaTopHO paboThl «3a4eT)» COOTBETCTBYET pEHICHUIO 3ajlad M OTBETy Ha
BOTIPOCHI JIJIS 3aIUTHI TAOOPATOPHOM pabOTHI C OIICHKAMHU «3a4eT.

JI71s1 BBITIOJTHEHUSI U 3aIIUTHI JIJAOOPATOPHBIX pabOT CTYJAEHTHI pa30MBAIOTCS Ha
Manble Tpynnbel 1mo 4 - 6 denoBek. Kakmass rpynma BBIMOJTHSET Ha 3aHATUU
WHIUBUIYaJIbHYIO JlabopaTopHyto paboty. Ilpum 3ammre mabopaTopHOl padOTHI
MaJoOWd TPYIIONW OTBEThl KaXIOTO CTYJEHTa OIICHUBAIOTCS 10 KPUTEPHUIM
UHAUBUAYATBHO.

Kpurtepun onieHKH BOIIPOCOB K IK3aMEHY:

o 5 0ansi0B BBICTABISIETCS CTYACHTY, €CIU B JIOTHUECKU BBICTPOEHHOM
OTBETE Ha BONPOC MPABHIBHO yKa3aHbl BCE HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI U
ONpENIeNICHNs] C MOSICHEHUSIMHU, MPABUWJIBHO OIKCAHbBI SIBICHUS, MPEIACTABIEH BBIBOJ
OCHOBHBIX (DOPMYII B COOTBETCTBUU C U3II0)KCHHBIM JICKIIMOHHBIM MaTepUaJIOM;

o 4 Oajya BBICTaBISIETCS CTYJIEHTY, €CJIIM B OTBETE YyKa3aHbl BCE
HeoOXxomuMple (U3HYECKHE 3aKOHBI W OMPEICICHUS C TOSCHCHHUSIMH, OIHCAHBI
SIBJIICHUS, HO B TIOSICHCHHSX K (PU3NYECKUM 3aKOHAM W OMPEICICHUSIM COJEPIKATCS
HETOYHOCTH U (WJIM) SBIICHUSI ONMUCAHBI C OMIMOKOW ¥ (MJTM) HE TPEJICTABICH BHIBOJ
OCHOBHBIX (DOPMYIT B COOTBETCTBUH C U3JIOKEHHBIM JIEKIIMOHHBIM MaTE€pPUAJIOM;

o 3 O0ajula BBICTABISIETCA CTYJEHTY, €CJIM B OTBETE YyKa3aHbl TOJBKO
HeoOXoauMble (PU3MUECKUE 3aKOHbI, OMNpeaesieHHs 0e3 MOosICHEeHUWW (Uiu B
MOSICHEHUSIX COJiepKaTcsl OMMOKK) M (WJIM) TpPU ONUCAHUM SIBIICHUS JTOMYIICHBI
omKOKY (WM ONHUCAHUE OTCYTCTBYET);
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° 2 0aJi1a - OTBET HE COAEPKUT OCHOBHOM NMOHATUWHBINA anmapar 1o TeMe
BOIIpOCA.

JUIsl OLIEHKM 3HaHWUW, YMEHHI, HaBBIKOB U ()OPMHUPOBAHUSA KOMIETEHIIMH IO
OUCLMIUIMHE IPUMEHSAECTCA TpPaJULMOHHAs CUCTEMa KOHTPOJIA U OLEHKHU
YCIIEBAEMOCTH CTYAEHTOB. IIpu ncnonb30BaHUK TPaAUIMOHHON CUCTEMBI KOHTPOJIA U
OLICHKH YCIIEBAEMOCTH CTYJIEHTOB UCIIOJIL3YIOTCS KPUTEPUHN BBICTABIICHUS OLICHOK I10
YeThIpeX0aNIbHOW  CUCTEME  «OTIIMUYHO», «XOPOIIO»,  «YyIOBJIETBOPUTEIBHO,
«HEYIOBJIETBOPUTEIILHO.

Ha sx3aMmeHe CTyIeHT O0TBeYaeT Ha JBa TEOPETUYECKUX BOIPOCA, BKIIOYEHHBIX
B Omjer, U pelmaer oJHy 3adady. buier u 3agady CTyAEHT BBIOMpAET CIydyalHO M3
KOMIUIEKTA IpeJjlaraéMblX €My COOTBETCTBYIOIIMX MartepuanoB. Mrorosas oueHka
0 3K3aMEHY BBICTABIAECTCA MO CpelHeW apu(MeTHUecKoW OlLIEHKE OTBETOB Ha
TEOPETUUYECKUE BOIIPOCHI U PELICHHUS 3a1a4H.

Tabnuua 7
Kpurtepuu oueHnBaHus pe3yJbTaTOB 00y4YeHHUs JJIA CAAYH IK3aMEHA
Ouenka Kputepuu oueHuBanus
OTnnanHO cpenHsst  apudMeTHyeckas OLEHKa [0 OTBETYy Ha

TEOPETUUECKHUE BOIMPOCHI U pEelIeHHne 3aaa4u - oT 4,5 10 5
OaJJTOB; KOMIIETEHIIMH, 3aKPETUIEHHBIC 3a JUCITUTUIMHOM,
c(hopMUpOBaHbI HA YPOBHE — BBICOKHUI;

Xoporio cpenHsst apudMeTHyeckas OLEHKa IO OTBETYy Ha
TEOPETUYECKUE BOIIPOCHI U PeIlIeHne 3a1auu - ot 3,5 1o 4,4
0ayI0B; KOMIETEHIUH, 3aKPEIJIEHHbIE 32 UCUUILUTUHOM,
c(hOpMHUPOBaHbI HA YPOBHE — XOPOIIHM (CpeaHMIN)

Y 10BIIETBOPUTENHHO cpenHsst apudMeTHyeckas OIEHKa [0 OTBETYy Ha
TEOPETUUECKUE BOIIPOCHI U PEILICHUE 3aJa4u - oT 2,5 1o 3,4
0asI0B; KOMIETEHIIUHU, 3aKPEIJIEHHbIE 32 IUCUUILIIUHOM,
c(hOopMHPOBaHbI HA YPOBHE — TOCTATOYHBIN

HeynosnerBoputensHo | cpenHsst apudMeTudyeckas OILEHKa IO OTBETYy Ha
TEOPETUUECKUE BOIPOCHI U pelieHue 3aaauu - ot 0 mo 2,4
0asI0B; KOMIETEHIIMHU, 3aKPEIJIEHHbIE 32 IUCUUILIIAHOM,
HE C(HOPMHUPOBAHBI

7. YueOHO-MeTOoaANYeCcKOoe 1 MH(POPMALIMOHHOE 00eceYeHue TN CIUTTHHBI
7.1 OcHoBHas JuTEpaTypa

1. Tpodumosa T.U. Kypc dusuku: yueOH. mocobue s CTyJ. YUPEKICSHUN BBICII.
obpazoBanus / T.W. Tpobumora. — 23-¢ m3a., crep. — M.: M3naTenbCckuii meHTp
«Axanemusi», 2017. — 560 c.

2. TpodpumoBa T.M. COopHuk 3amay 1o Kypcy ¢uszuknm. YueOHnoe moc. / T.H.
Tpodbumosa. — 3-¢ uzn. — M.: OOO "Uznatensckuii mom "Onukc 21 Bex", 2003. —
384 c.
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7.2 JlonosiHUTeIBHAS JINTEPaTypa

1. Casenbes, U.B. Kypc ¢usuku: yuebHoe nocobue s By30B: B 3 Tomax / M.B.

CasenveB. — 8-e¢ wusn., crep. — Cankr-IlerepOypr: Jlawp, [6. 1.]. — Tom 1:
Mexannka. MonekynspHas ¢usznka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9.
— Texkcr: snexkTpoHHblid // JlaHb: 37eKTpoHHO-OMONMMOTEUHass cuctema. — URL:

https://e.lanbook.com/book/152453.
2. Casenbes, 1.B. Kypc ¢usuku: yuebHoe nocobue: B 3 tomax / U.B. CaBenbeB. —

6-¢ uzn., crep. — Cankr-IletepOypr : Jlanp, [6. r.]. — Tom 2: DiueKTpuuecTBO.
Konebanus u Bonubl. Bonnosast ontuka — 2019. — 468 c¢. — ISBN 978-5-8114-
4253-9. — TekcT: 35eKTpoHHBIHN // JlaHb: 31€KTpOHHO-OMONIMOTEYHasT cucTemMa. —

URL.: https://e.lanbook.com/book/117715.

3. Xycaunos, IIL.T. Kypc ¢usuku: Teopus, 3agauu 1 BOIpockl: yueOHOe mocodue /
HI.T". XycanHoB; Pocculickuii TocyJapCTBEHHBIN arpapHblii yHuBepcuteT - MCXA
umenn K.A. TumwupsizeBa (MockBa). — IJEKTpOH. TEKCTOBBbIE JaH. — MockBa:
PTAYV-MCXA wum. K.A. Tumumpszesa, 2021 — 464 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonormmH, H.A. ®dusuka. Marepuanbl KOHTPOJIBHON pabOTHl 1Jis CTYJIECHTOB
arpapHbix HarpaiaeHudt mnoarotoBkd. / H.A. Konommmn, W.B. JleBkun, B.JL
ITpumen; Poccuiickuii rocynapcTBeHHbI arpapHbiii yHHBepcuTeT - MCXA nMmeHu
K.A. TumupszeBa (MockBa). — DIEKTpOH. TeKCTOBble naH. — MockBa: PI'AY-
MCXA wum. KA. Tumumpszera, 2021 — 154 c¢. — Pexum pocrymna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, HI.I'. OCHOBBI MEXaHUKH U MOJIEKYJISipHasl pu3MKa: yueOHOe mocodoue
/ HL.T. XycaunoB; Poccuiickuii rocy1apcTBEHHBIN arpapHbiii yHuBepcuteT - MCXA
uMmenu K.A. TumupsazeBa (MockBa). — DIJIEKTPOH. TEKCTOBbIE JaH. — MoOCKBa:
PTAY-MCXA um. KA. Tumwupszera, 2020 — 146 c. — Pexum npocrymna:
http://elib.timacad.ru/dl/local/umo456.pdf.

6. Xycaumnos, III.I'. DnekrpomarnetusmM u BOJHBI: y4yeOHoe mocobue / II.T.
XycanHoB; Poccuiickuil rocyaapcTBeHHbIN arpapHblii yHuBepcurer - MCXA nMeHu
K.A. TumupszeBa (MockBa). — DIEKTpOH. TeKCTOBble naH. — MockBa: PI'AY-
MCXA wum. K.A. TumwupszeBa, 2020 — 168 c¢. — Pexum pocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

7. Koworumn, H.A. ®wusuka. Marepuaibl ajiisi pemieHuss KOHTPOJIbHOU pabOoTHI.
Yacte 1: yuebHO-MeTomuueckoe mocodoue / H. A. Konommmn; Poccuiickmit
rocyJapcTBeHHbId arpapHbii yHuBepcuter - MCXA umenu K. A. TumwupsizeBa
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 215 C. — Pexum JIOCTyIa:
http://elib.timacad.ru/dl/local/umo315.pdf.

8. Kowommn, H.A. ®wusuka. Marepuaibl misi pemIeHUs KOHTPOJIBHOW pabOTHI.
Yacte 2: yueOHO-MeTtommueckoe mocobue / H.A. Kowomnmun; Poccuiickmit
rocyaapcTBeHHbld arpapHbii yHuBepcuter - MCXA wumenu K. A. Tumupszesa
(MockBa). — DnekTpoH. TekcTtoBble naH. — MockBa: PTAY-MCXA uMm. K.A.
Tumupsizena, 2020 — 183 C. o Pexxum JIOCTyIa:
http://elib.timacad.ru/dl/local/umo449.pdf.
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9. Konomun, H. A. ®uszuka. MaTtepuaibl KOHTPOJIbHOU pabOThl ¢ LU(PPOBBIMU
KOMIIETEHUHUAMM JJIs HampaBieHUuil mnoarotoBku cdepsl [T arpapHsix By30B
VYuebHo-metonuueckoe nocodue / H. A. Konomnun, K. A. TlNopmkoB. — Mocksa :
Poccniickuii rocynmapcTBeHHbI arpapHblii  yHuBepcuter - MCXA wmMm. KA.
Tumupszesa, 2022. — 168 C. — Pexum JoCTyna:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

10. Xycaunos, 1. I'. Jlekuun no ¢usuxe. Yactey IlI. Ontuka. ATomHas ¢u3HKa.
®dusuka TBepaoro tena. dusuka aToMHOro siapa U snemeHtapHbix yactui / 1. T
XycanHoB. — MockBa: PoccuiCkuil ToCyJapCTBEHHBIM arpapHbli YHUBEPCHUTET -
MCXA wum. K.A. Tumwmpsszesa, 2023. — 305 c. — Pexum pocryna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopmaTHBHBIE NPABOBbIE AKThI
He nmpenycmorpeno.

7.4 MeToauyeckne yKa3aHUs, PpeKOMEHIAINH U IPyrue MaTepHaJibl K
3aHATHAM

1. Mexanuka: meroguueckue ykazanus / B.JI. Tlpumen [u np.]; Poccuiickumii
rocyJapcTBeHHbId arpapHblii yHuBepcuter - MCXA wumenun K.A. Tumwupszera
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 61 C. — Pexum JIOCTyna:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Kownommun, H. A. Ilorpemnoctu pusnueckux mamepennit / H. A. Konormmus, C.
A. Mapunosa, M. B. IllecrakoB. — MockBa: Poccuiickuii rocyaapcTBEHHbIN
arpapssiii yHuBepcuteT - MCXA um. K.A. Tumupsszesa, 2022. — 35 ¢. — Pexum
noctyma: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bamurauer B. A., beictpos I'. C., JImutpues I'. B., Epmior A. I1. MexaHuka 4acTb
[: MeToanueckne ykazaHUsl MO BBINOJHEHUIO JTabopaTopHbIX pabot. — M.: ®I'BOY
BIIO MTI'AY, 2013. — 44c.

4. banutaueB B. A., beictpoB I'. C., JImutpues I'. B., Epmios A. I1., Typkun A. B.
Mexanuka. MeTonrdecKrue yKa3aHus 110 BBITIOJHEHHIO JabopaTtopHbix pador. Y. II /
ITox obmieii pen. A. B. Typkuna. — M.: ®I'bOY BIIO MI'AY, 2013. — 48 c.

5. beictpoB I'. C., EpmioB A. I1., Xpammuna 3. B. DnekrpuyectBo. MeTonnueckue
yKa3zaHus K naboparopasiM padoram. Y. I. — M.: BHUUTuM umenu A.H.Koctsikoga,
2016. - 48 c.

6. beictpoB I'. C., Huxomaes C.H., Xpammumua 3. B. Dnexkrpomarserusm.
Meronnueckne yka3zaHus K JjabopatopHeiM pabotam mo ¢wmsmke. Y. II. — M.:
BHUUI uM nmenn A.H.Koctakosa, 2016. — 60 c.

7. bammaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. I1., Typkun A. B.,
YenmnokoB b. WM. Ontuka wm artomHas ¢usznka. MeToaudeckue yKazaHus TIo0
BEITIONTHEHUIO JT1aboparopabix padbot. Y. I / [Tox obmeit pen. A. B. Typkuna, I'. B.
Jmutpuesa. — M.: ®I'bOY BIIO MI'AY, 2013. - 50 c.
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8. Ilepeuennb pecypcoB MH(GOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX /IJIsl OCBOCHHS JUCHUIIINHbBI

He npenycmotpeno.

9. IlepeyeHb NPOrpaMMHOro odecnedeHus 1 MHGPOPMAIMOHHBIX CIIPABOYHBIX
cUcTeM

He nmpenycmorpeno

10. Onucanue MaTepuaIbLHO-TEXHHYECKOH 0a3bl, HEOOXOXUM O JJIA
ocyllecTBJIeHHs 00pa30BaTeJIbHOI0 MPoLecca no JUCHUILIHHEe

Tabmuna 10

Cenenus 00 00ecne4eHHOCTH CIIEHAJTU3MPOBAHHBIMY Ay 1M TOPUSIMH,
KaOuHeTaMH, Ja00paTOPpUAMHU

HaumeHoBaHMe crieUaIbHBIX IOMeLeHUI U
MOMelleHUH /15l CAMOCTOATEJIbHOM padoThl (Ne
yueOHOro kopmyca, Ne ayiMTOpuu)

OcHaLIEHHOCTH CIIeNUAJBHbBIX IIOMELCHU U
MOMEIIEHUH I CAMOCTOSATeIbHOM padoThI

VYyebOnast 1abopatopusi, ayTMTOPHS ISl TPOBEIACHHS
FPYHHOBI)IX nu I/IHI[I/IBI/I)IyaJ'IBHBIX KOHCYJ’IBT&HI/Iﬁ,
TGKYHIGFO KOHTpOJ’IH nu HpOMe)I(YTOHHOﬁ arTecralun
(YVaeGnsrit kopmyc Ne 28 ayn. 301a)

agrwd e

Crou 21 .

Crynbs 39 mwr.

Jlocka memnoBast 1 mmiT.

[Mkadsr 2 mrT.

TumoBoit KOMITJIEKT 000PYI0BaHUS JTA00PATOPUH
«MonekymnspHas Gu3MKa 1 TEPMOJIUHAMHUKAY | TIIT.
(uuB.Ne410124000603107)

TumoBoit KOMITJIEKT 000PYI0BaHHUS JTA00PATOPUH
«Du3nyeckue 0CHOBBI MEXaHUKM» | 1IT. (MHB.
Ne410124000603116)

VYdeOHast ayJUTOpHs JUIsl IPOBEICHHSI 3aHITUI
CEMHHAPCKOT0 THIIA, TPYIIIOBBIX U
WH/IMBUTYyIbHBIX KOHCYJIbTAIUH, TEKYILETO
KOHTPOJISI K TPOMEKYTOYHOM aTTeCTAIN
(VaeGnsrit kopmyc Ne 28 ayn. 30106)

[Tapter 23 .
Crynbs lmirt.

Crou 1 .

Jocka menoBast 1mit.
[xadwr 1 mT.

YueOHast 1abopaTtopusi, ayAUTOPUS JIJIsl IIPOBEICHUS
TPYIIOBBIX U UHIUBUAYATLHBIX KOHCYJIBTAIUH,
TEKYIIEr0 KOHTPOJIS U IIPOMEKYTOYHOHN aTTeCTAlUH
(Yuebnniit kopiyc Ne 28 ayz. 302)

grwdPRO~ONDE

Cronpl 20 wr.

Crynbs 29 mr.

JHocka menoBas 1 mir.

[xadwer 1 mT.

TunoBoi KOMIUIEKT 000pYyAOBaHUs TaOOpaTOpUH
«BomHoBbIe mponecchb» 1 mt. (MHB.No
410124000603118)

TunoBoi KOMIUIEKT 000pyA0BaHUs JabopaTopun

«INEeKTPUYECTBO U MarHeTu3sm» 1 mr. (uHB.Ne
410124000603235)

VYuebHast ayJUTOpUs JUIs IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO THIIA
(YueOusbrit kopmyc Ne 28 ayn. 304)

Cromn 1 wr.

[Tapter 70 .
Crynps lmr.

Jocka menoBast 1 miT.
Kagenpa 1 mr.
Okpan | mr.
ITpoekrop 1 .

VYuebHas 1abopaTtopusi, ayAUTOPUs sl IPOBEACHUS
I'PYNIOBBIX U UHIMBUAYAIBHBIX KOHCYIbTAIU,

MNP INo RN R

[Tapter 17 wr.
Crynbs 35 mr.
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TEKYIEro KOHTPONA H IPOMEXYTOUHOIT aTTecTawn | 3. Jlocka menosas | wr,
(Y9eBHetii kopryc Ne 28 ayn. 337) 4. llkapwm | wr,
S. Tumosoii komMnnckT oGopynoBaHus naGoparopin
«KsanTopas pusnka» | urr. (. Ne
410124000603114)
6. VcranoBKa ans axcnep. M3yy. 3aKoHOB Tenn.uan. 1
mT. (MHB.Ne 4101340000003 13)
Yae6xas maboparopus, aymiropns ans nposenenus | 1. IMaprw 20 wr.
TPYIIIOBLIX H HHAMBHAYAMLHRIX KOHCYIbTALHI, 2. Crynbx 34 wr.
TCKYICrO KOHTPOJIA H MPOMEXYTOYHOM aTTectaim | 3. Jlocka Mcnosas 1 wiT.
(Yaebmuiit koprryc Ne 28 ayn. 336) 4. llkapm 1 mr.
5. THMOBOI KOMMNTEKT 0GOPYIOBAHHSA IS

naGoparopun «KBanToBas ¢usukay | mt. (uHB. Ne
410124000603113)

«®Du3nyeckne 0CHOBbI MEXaHHKU» | mIT. (nHB. Ne
410124000603115)

Yucbuan ayautopus uia nposeaenus 3anatui 1. Jlabopatopubie cTonbi 15 wrr.
CCMHHAPCKOI0 THIIA, aYJIMTOPHS JUIA TIPOBCACHHA 2. Cron ga npenogasatens | wr.
TPYNNOBBIX U MHAMBUAYAIILHBIX KOHCYNbTALMI, 3. Crynes 47 wr.

TCKYILUEro KOHTPOJIA M IPOMEXYTOYHOH aTTecTai | 4. Jlocka Menosaa 1 mr.
(Yue6uslit kopryc Ne 28 ayn. 307) 5. lkacst 1 mr.

Ueutpansuas nayunas 6u61motexa nmenn H.H.
Xene3Hosa, ynranbHele 361 GUGAHOTEKH

Y4ebmas raboparophs, ayaHTOpHS XX mposexeRns | 1. IMaprw 16 m.
TPYINOBLIX H HEHBHEAYATLHAIX KOHCYIIbTAIHIA, 2. Crymbs 34 mT.
TEKYIIEro ROHTPOIA B MPOMEXYTOIHOK atrectamu | 3. Jlocka MenoBas | .
(Yaeburii ropmyc Ne 28 ayz. 335) 4. IMxapm 1 orr.
5. TunoBo# KoMILIeKT 060pynoBaHHs naGopaTtopuu
«BonroBke mponecckn 1 mrT. (MAB.Ne
410124000603117)
6. TunoBoji KoMILIEKT 060pyIOBaHHA naboparopuu
«QUEKTPHYECTBO U MarHeTsm» | mr. (uHB.Ne
410124000603236)
Yaebnas maboparopns, ayarroprs 1ns mposeneans | 1. Cromm 9 mr.
TPYNNOBHX H HHAHBHAYATbHLIX KOHCYIIBTAHH, 2. Crymss 21 mrr.
TEKYICTo KOHTPAJIY H IPOMEXYTOYHOM aTrectamu | 3. THmoBoK KoMmnexT o60pynoBanus naboparopuun
(Yuebuutit kopiryc Ne 28 ayn. 332) «DH3AIECKHE OCHOBbI MEXaHUKA» | MIT. (HHB.
Ne410124000603115)
Yuebras mabopatopns, aymuropas mis mposeachus | 1. Cron 11 m.
TPYNNOBHX M HHAMBHIYZTLHRX KOHCYIbTALMH, 2. Crynesa 21 wr.
TCKYINEro KOHTPOIL B NPOMECKYTOIHOH aTTecTaivy | 3. THNOBO#H KoMILleKT 060pynoBanuA NaGopaTopHu
(Yuebuniii kopmyc Ne 28 ayn. 333) «Pu3MYECKHE OCHOBRI MEXaHUKWY» | WIT. (MHB.
Ne410124000603115)
4. TumoBo# KoMILIEKT 060pyA0BaHHs 1abopaTopuu
«MonexynspHas ¢pH3HKa H TepMOAUHAMKMKa» | wIT.
(uEB.Ne 410124000603106)
Y4ebHas ayINTOpHS [Uls NPOBEAEHHAs 3aHATHIA 1. Cronm 18 wrT.
CEMHHAPCKOIO THIIZ, ZyTHTOPHS U OPOBEACHUA 2. Cron mia npenopasarens | wir.
TPYNIOBHX H HEIWBHAYAILHEX KOHCY/IbTAIHH, 3. Crynnbs 55 mr.
TEKYIIETO KOHTPOJIS B IPOMEXYTO9HOH atrecTaiy | 4. Jlocka Menosas 2 wr.
(Yuebnniii kopmyc Ne 28 ayn. 306a) 5. Illkapw 3 wr.
V4aebras maboparopus, aymuropas ans oposenenus | 1. IMaprw 27 wr.
TPYIMOBLIX H HHAABAAYaILHEIX KOHCYJIbTALMH, 2. Crynba 57 wr.
TEKYIIEro KOHTPOJIA U NPOMEAYTO9HOH aTTectamuy | 3. Jlocka MenoBas 1 wr.
(Yaebueiit kopmryc Ne 28 ayn. 3066) 4. Ulxadsr 3 mT.
5. TunoBo# koMmiexT 060pynoBaHus nabopaTopuu
«OneKTpHYecTBO H MarieTH3m» 1 wt. (MHB.Ne
410124000603236)
6. Tunosoi xomMnekT 060pynoBaHuA na6opaTopuu
«MonexynapHas pu3nka U TepMOAMHaMHUKa» | WT.
(uuB.Ne 410124000603 106)
7. Tunoso# xommuexT o60pynoBanus nabopatopun
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O6mexutre. KoMHara 111 caMonoAroToBkn

11. MeToanyeckne pexoMenanAn 00y4alomuMcs 110 0CBOCHHIO JHCUMILTHHbI

OGpa3zoBatentHei MPONECC MO AMCUMILIMHE OPTaHM3OBAH B YOpMe YIeGHBIX

3aHATHH oOydarommxca ¢

openoaasareieM H

CaMOCTOATENLHOH  paGoTel

obyvaromuxcsa. Yue6GHble 3aHATHSA MPEACTaBIEHE! CIECAYIOIAMH BHAAMH: JIEKIL(HH,

na6opaTopHsle pa6oTE, KOHCYIBTAIAA.

Ha y4yebHBIX 3aHATHAX 06ydYarOmMecs BBIIOIHAIOT 3aIUIaHUpOBAaHHBIE
HAaCTOAINEH IPOrpamMMoil OTAENEHEIE BHAEL y4e6HEIX paboT, B TOM YHCIE OTHETBHEIX
3/1eMEeHTOB paboT, CBA3aHHbIX ¢ OyAymei TPOopeCcCHOHAIBHOM JeSTebHOCTDIO.

Ilocne  kaxnoit

nekmuu  Tpebyercs

CaMOCTOATENbHAA  npopaborka

M3n0XeHHOro Mateprana. Ilepen 3ansTHeM Mo BHIIOTHEHMIO 1a6OPaTOPHO paboTsl
HeoOXOOMMO IOATOTOBHTH KOHCIEKT paGoThI, BHUMATeILHO H3Y9HB COJEp)XKaHHE
METOAHYECKUX yKa3aHHii, U 3alIOMHHTD OOPAJOK BHIIOIHEHHA.
Buanl 1 popMBI 0TPaGOTKH NPONyIMEeHHBIX 3aHATHIE
Crynent, npomycTMBmMii pmexmmio, o6s3aH  OTpaGoTaTh TEOpETHYECKHI
MaTepHai o COOTBETCTBYIOMEH TEME CAMOCTOSATENBHO.
Crynent, nponyctiBmuii 1a6opatopryio paGoty, 0613aH ee orpaboTrars

(BBIMOTHUTE), PaCCYMTATE M 3AIMUTHTS.

12. Meroauyeckue PEKOMEHJAIHH NPeNoAaABATE/ISM 10 OPraHA3AIHEA OGY‘leHlﬂl
o0 NHCHOHILINHE

Jns Gomnee ycnemnoro 0CBOEHHA MUCIMILIHHL «DH3HKa» PeKOMEBXyeTcs
CHayala JaBaTh CTyACHTaM JEKUNOHHBIA MaTepUal, a 3aTeM 3aKpPEILIATb €ro BHJE

11a00paTOPHEIX 3aHATHIA.

UsyueHne xypca cKiablBaeTCs U3 JIEKIiHit, 11260paTOPHEIX 3aHATHI ¥

CaMOCTOATENLHOH paboTHI CTyAeHTOB.

Ha nexumsx ocBeIaoTcs 0CHOBONONAraowye BONPOCk MporpaMMbt. JacTs
Pa3/IeNoB BEIHOCHTCS Ha CAMOCTOATENBHYIO MPOpaboTKy.
JlaGopaTopHble paGOThI HAMAIHO AEMOHCTPHPYIOT QH3HIECKUE 3AKOHKI H

SABJICHHUA.

IIporpammy pa3zpaGoran:
Moposos A.B., k.¢.-M.H., JoueHT

o/‘b ’LCC/}
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PELLEH3UA
Ha paGouyro nporpammy qucumnannst 51.0.11 «®usukan OTIOM BO 0 nanpasJienio
35.03.1 «Muapomennopauns», HANPABICHHOCTH «ITpoeKTHpOBAKME 1 CTPONTENLCTBO
(RAPOMENHOPATHBHLIX CHCTEM) (KBATHOHKAIUS BHINYCKINKA — Gacanasp)

MouynoBoii  Hartamseii AJIEKCaHIPOBHOIi,  JOUEHTOM kadenpel  TexHocepHoit
6Gesomacsoctn PIBOY BO «Poccuiickuii TOCYZIAPCTBEHHbIA arpapHbiii yuusepcurer — MCXA
aveHH KA. TuMHpsseBa», KaHTMOATOM TEXHHYECKHX HayK (manee NMo TEKCTY peLeH3eHT),
TpoBeJeRa peuensas paboeli mporpaMmul mucumnisl «®usnkay OIOI BO mno HanpaBJIEHHIO
35.03.11 -« WIpOMeNMOpAaUMA», HANPABTEHHOCTH «[lpoeKTHpOBAHHE M  CTPOMTENLCTBO
THIPOMEITHOPATHBHEIX CHCTeM» (6akamasprar) paspaGotanmoii B ®IBOY BO «Poccriickuit
TOCYNapCTBEHHMI arpapHbIii yHusepcHteT — MCXA umchn KA. Tumupssesa», Ha kadeape
¢EsaRn (paspaboramk — MopozoB AmToR BukropoBu4, noneRT xadempsl (u3MKH, KaHaMAAT
ESHEO-MaTeMaTHYECKHX Hayk).

PaccmoTpes npencrannennse Ha penensuio Matepransi, PELEH3EHT NpPHIIEN K CEAyIOWHM
BRIBOJaM:

1. TlpemusBnennas pa6oyas nporpamma mucHHMTUMEBL  «DH3HKay (nanee no Tekcry
Ilporpamma) coomsemcmeyem tpeGosarmam ®rOC BO 1o Hampasnennto 35.03.11 —
«lanpomesmopamey. IlporpaMMa codepicum Bce OCHOBHbIE pasfensi, coomsemcmeyem
TPeGOBAHHEAM K HOPMATHBHO-METOHIECKAM JOKYMeHTaM.

2. Mpencrasnesnas B Ilporpamme axmyanshocms y4e6HOH IMCUMIUIMHBL B pamxax
peammsamr OINOIT BO ne nodnexcum commenuio — macuyMniHa oTHOCHTCA K 6a30B0ii 9aCTH
ydae6Horo muxna — B1.

3. Mpencrarnernne B IlporpamMMe yeauw AMCOMIUTMHED coomeemcmeytom TpeGoRaHLH
®I'OC BO manpasnenms 35.03.11 — « rapomesmopamms».

4. B cootsercremm ¢ [Ilporpammoit 3a mucmumHOH «DH3MKa» 3akpenneHe 4
komnemenyuu (7 unduxamopos cpopmuposanrnocmu Komnemenyuu). lucuuninusa «®azuxan i
npencrariernas IlporpamMma cnocobua peanusogamp uX B OOGBLABICHHEIX TpeGoBaHHIX.
Pesymstatit o6ywenus, mpencramnenmne B IIporpaMMe B KAaTeropHAX 3mats, YMETB, BlIaieTh
coomeemcmeyiom CHEMHGEKE M CONEPKAHHIO- NHCUHMILUIMHEL M QEMOHCHIDUDYIOM 603MONCHOCHS
TONy9eHHS 3a9BIEHHBIX Pe3yNbTATOB.

5. O6mas TPYNOEMKOCTh MHCHHMIUIMHE «DH3MKA» COCTABIACT 5 3aYETHRIX EIHHMI[ (180
9acoB/ B3 HAX OPaKTHYECKAs HOATOTOBKA 8 9acoB).

6. MajopManmus 0 B3aHMOCBA3M H3Y4aeMBIX JHCUMIUTAH M BOMNPOCAM HCKTIOYEHHS
IOyONMpOBaHU B CONEPKAHWM [MCUMIUIAH Coomeemcmeyem NEHCTBUTENLHOCTH. JMCLMILTMEA
«QPu3uKa» BIANMOCBA3aHA C APYrMMM ucuurumHamu OITOII BO m Yuebuoro nmama mno
Hanpasnesmio 35.03.11 — «AApOMeNHOpaID) M BOIMOXKHOCTE AYGIMpOBAHHA B COAEPHKAHHM
OTCYTCTBYET.

7. Ilpepcrasnemmas [lporpaMma  mOpemnonaraeT  HCHONB30BAHHE  COBPEMEHHEIX
06pa3oBaTeNBHEIX TEXHONOTHH, WMCIONB3yeMEE NpW PEaTH3auuy PavIHYHKX BHAOB Y4eGHOM
pabothl. PopmMul 06pa3OBaTENLHEIX TEXHOIOTHiA _coomeemcmeylom cneunduKe AHCUNILTHHAI.

8. Ilporpamma mucummmunbl «Du3uka» npegnonaraer 12 3aHATHA B MHTEPAKTHBHOIM

ME.
bop 9. BAmi, comepkaHME H TPyAOEMKOCT CaMOCTOATENbHOA pa6oThi CTYREHTOB,
npexcTaenexHsie B Ilporpamme, coomsemcmeyiom TpeGOBaHHAM K NOATOTOBKE BEIMYCKHHKOB,
conepxammmes Bo ®I'OC BO nanpasnesns 35.03.11 — «uapomenvopaumsy.

10. Ilpexncrarnennrle u omucaHHnie B IlporpaMMe GopMbl mekyuyeii OUEHKH 3HAHMI
(3ammTa naboparopHsX paboT, pemeHHe KOBTPOIBLHOH paGoTwl), coomeemcmsyiom cnemduke
JHMCUMIUTHHLI H TPE6OBaHHAM K BBITYCKHHKAM.

Dopma MpOMEAYTOYHOTO KOHTPONA 3HAHHH CTYAEHTOB, MpeaycMoTperHas IIporpammoii,
OCYHIeCTBIAETCA B (opMe 3K3aMEHOB, H4TO coomeemcmeyem CTaTycy JWCUHMINIMHBI, Kak
JHUCHMIUTHHE 6a30Bo# wacTH yuebHoro uuwia — Bl ®IrOC BO Hanpasnenns 35.03.11 —
«"uapoMenHopaH.
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11, ®opMer oueHku 3Hanuit, NpeCcTaBCHHbIE B Iporpamme, coomeemcmeyiom cneundnke
JHCUMIIMHEL ¥ TPEGOBAHHAM K BLIMYCKHHKAM.

12. VyebHo-MeTomudeckoe  obecrieyeHHe  AMCIMILTHHEI OPEICTaBIeHO:  OCHOBHOM
nUTEpaTypoii — 2 neTounnka (6a3oBblif yueGHMK 1 COOPHUK 3a/1a9), AONONHHTENHHON JIMTEpaTypoi
— 10 nanmenoBanuit u coomsemcmeyem Tpe6osammam OTOC BO Hanpasnenua 35.03.11 —
«uapomennopaumay.

13. MatcpuanbHo-TeXHUGeCcKoe 06ECTeqeHHe  MUCLIMTITHHDL COOTBETCTBYET cCHemMU(puke
AACUMIIHMHE! «DH3HKa» M 06eCTIETMBACT HCIONML30BaHHE COBPEMEHHHIX 06pa30BaTETbHEIX, B TOM
YHCIIE AHTEPAKTHBHEIX METOJIOB O0YdeHn.

14. MeTomyeckne  peKOMEHIAUMM CTYACHTAM M METONMYECKHE PEKOMEHAALIMU
TpEnoaasaTesiM Mo OPraHM3aUMHM 0OYYEHHA N0 IMCUHIUIHEE JAIOT NPEACTARNEHHE O CIICNA(HKE
06yuenns no aucuuruTHe «DH3HKAY.

OBIHME BBIBOAbI

Ha ocHoBanuM mnpoBeneHHOM peNEH3MM MOXHO CHENaTh 3aKIMIOYEHHE, IO XapakTep,
CTPYKTYpa H cojepxkaHue pabogedi mporpammel muciMiumEs «Pusuka» OIIOII BO o
Hanpasnenuio 35.03.11 - «HapoMenxopauus», HampaBAEHHOCTH «IIpoekTHpoBaHHe H
CTPOMTENLCTBO THAPOMENHOPAaTHBHLIX CHCTeM» (KBATHQHKAIMA BHUTYCKHAKa — Gakamasp),
paspaGoTannas Mopo3oskiM AHTOHOM BHKTOpOBHHYEM, TOLEHTOM Kadephl GHU3MKH, KaHTMIATOM
$U3MKO-MaTeMaTHIECKUX HayK, COOTBETCTBYET TpeGoBanmaM OI'OC BO, coBpeMEHHBIM
TPeGOBAHHAM SKOHOMMKH, PLIEKA TPyAa ¥ MO3BONHT HpPH € pPeANH3aNMH YCTIEIHO 06eCIeTHTh
($OopMAPOBaHUE 3aABIEHHBIX KOMIETEHITHIL

Penensent: MgS

oBa Hartanes Anexkcanzposra, nouenT xadexpu TexsocdepHoii GesonacrocT
BO «Poccuiickuii rocyapcTBeHHEIH arpapHbii yauBepcuter — MCXA HMeRH
HMHPA3EBAY, KAHIUIAT TEXHHIECKHX HayK

N
« (":P» O 6 2024 r.
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