Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®W1O: Ucaes Uropb MaromepoBuy

[lomxkHocTb: MpopekTop no 6e30nacHOCTM U 06LwMM BONpOCaMm
[Nara nonmcanms: 28 @efiepatibHde rocylapcTBeHHOe aBTOHOMHOE 00pa30BaTe/IbHOE YUpeKIeHHe
YHUKanbHbIA NPOrpamMMHbIA KNtou: BBICIIEr0 00pa3oBaHus

d7a26b%e8cal > fiaiifbria i fbli HC e n0BaTE b CKMIl TeXHOTOrHYecKHii yanBepenTer «MUCHC»

Pabouas nporpaMma AUCHMILIAHBI (MOTYJIS)

Dusuka
3akperuieHa 3a nojpasielieHueM Kadenpa pm3uxn
HamnpagieHue noaroToBku 15.03.02 TEXHOJIOTMYECKUE MAIIIWHBI 1 OBOPYJJOBAHUE
Ipodrs
Ksamuduxauus Bakanasp
®dopma o0ydeHust o4Has
OO6mast TpyJJ0eMKOCTh 10 3ET
YacoB 1o yueOHOMY IIIaHy 360 DOopMBI KOHTPOJISI B CEMECTPAX:
B TOM YHCIIC: 9K3aMeH 2, 3
ayJUTOPHBIE 3aHATUSL 238
camocTosiTeNTbHast paboTa 50
4acoB HA KOHTPOJb 72

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 2(1.2) 3@2.01)
Kypee>) Hroro
Henens 18 18
Bun zanartuit vion | pn | vio | pom | vim | Pon

Jlexuuu 34 (34 |34 |34 |68 |68
JlabopartopHbie 34 |34 |34 |34 |68 |68
IIpakTuueckue 51 |51 |51 |51 |102 102
Wroro ayx. 119 | 119 | 119 | 119 | 238 | 238
KonrakrtHas paborta 119 | 119 | 119 | 119 | 238 | 238
Cam. pabora 25 |25 |25 (25 |50 |50
Yacel Ha KOHTPOJIb 36 |36 |36 |36 (72 |72
Hroro 180 [ 180 | 180 [ 180 | 360 | 360




IIporpammy coctaBun(u):

xmHu, Joyenm, Munaee Braoumup Heanosuu

Pabouast mporpamma
PDusuka

Pazpaborana B coorBercTBru ¢ OC BO:

CaMOCTOSTeNIFHO YCTaHABIMBAEMBI 00pa30BaTENIFHBIN CTAaHIApPT BHICIIETO 00pa3oBaHus - OakanaBpraT OenepaabHoe
TOCYZIapCTBEHHOE aBTOHOMHOE 00pa30oBaTeNIbHOE YUpeKAeHUE BhIcIIero oOpa3oBanus « HalmoHa bpHbIN nCCIenoBaTeIbCKHA
texHonoruueckuii yausepcurer «MUCuC» 1o Hampasienuto noaroropku 15.03.02 TEXHOJIOTUYECKUE MAIIIMHBI U
OBOPYJIOBAHUE (mpuxka3 ot 25.11.2021 r. Ne 456 0.8.)

CocraBieHa Ha OCHOBaHHH y‘{C6HOFO IIaHa:

15.03.02 TEXHOJIOTUYECKHWE MAIINHBI 1 OBOPYIOBAHMUE, 15.03.02-BTMO-22.plx , yTBep:KICHHOTO YYEHBIM COBETOM
OI'AOY BO HUTY "MUCuC" B cocrase coorserctyromieii OITIOIT BO 22.09.2022, nporoxon Ne 8-22

VrBepxkaena B coctase OIIOII BO:

15.03.02 TEXHOJIOTUYECKHUE MAILIVHBI 1 OBOPYIOBAHMUE, , yrBepxaenHoil Yuensim coBetom ®PI'AOY BO HUTY
"MHUCuC" 22.09.2022, nporokosn Ne §-22

Pabouas mporpamma ogoOpeHa Ha 3aceflaHuN
Kadenpa puznkn

[Tporokon ot 22.06.2022 ., Ne12

PykoBonutens nogpasnenenus Ymaxos MBan Biraaumuposud



1. HEJIX OCBOEHUA

1.1 |- copmupoBaTH 3HAHNS OCHOBHBIX 3aKOHOB MEXaHUKH H MOJICKYJISIPHOH (DM3HMKH, HABBIKU PEILICHUS 3a/1a4, YMEHUE
BBIACIATE U MOACIIUPOBATEL KOHKPETHOC Q)HSI/I‘JCCKOC SBJICHUEC, 4 TAK)KE HAYUIUTb COBPEMEHHBIM METOAAM MMPOBECACHU
(bHU31YECcKOro 3KCIIEPUMEHTA M TIOrOTOBUTH K TIPUMEHEHHIO MMOTYYCHHBIX 3HAHUH [PH U3YICHUH U YCBOCHUH
o0mIenpoeCCHOHANBHBIX B CIICIUATLHBIX JTUCIIUTUINH,

1.2 | - bopMupoBaHUe y CTYICHTOB YETKHUX MPEICTABICHUH 0 QyHIaAMEHTAIBHBIX MOHATHIX ¥ OCHOBHBIX 3aKOHOB B 00JIaCTH
3JIEKTPOJUHAMUKH, a TAKXKe Pa3BUTHE NMPAKTUUYECKUX YMEHUM, CBI3aHHBIX C IPUMEHEHHUEM TOIYUYE€HHBIX TEOPETUYECKIX
3HaHMUMU U1 UCCIIEOBAHUS CBOMCTB TEOPETUUECKUX 3HAHUH, JIUIsl MCCIIEI0BAaHUS CBOMCTB DJIEKTPUUECKUX CUCTEM U
SIBIICHUH, a TaKkke (opMUpOBaHKE OCHOBBI ISl U3YUCHUS TMTOCCSTYIOINX Pa3/IeioB O0IEH U TEOPETHUECKON (PU3HKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

bnox OII: b1.0
2.1 TpeboBanus k l]pe)lBa]Pl/lTe.H])HOi/i NOAr0TOBKE 00y4aroerocs:
2.1.1 | Xumus
2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NnpeanecTByIIee:

2.2.1 | Temnodusmka

2.2.2 | DAEKTPOTEXHUKA U DJIEKTPOHHUKA

2.2.3 |IoaroroBka K mpoleIype 3alinThl U 3alUTa BBITYCKHON KBaTH(UKAIMOHHON PabOThI

2.2.4 |IloaroroBka K mpoLeIype 3alliUThI U 3alUTa BBITYCKHON KBaTH(UKALUOHHON pabOThI

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

YK-1: CriocoGeH ocylecTBIATh NOUCK, KPUTHYECKHI AaHAJIN3 U CMHTe3 HHOopManuu, yMeHHe aHAJIM3UPOBATh IIPOLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U IKCIIEPHMEHTAJIbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIH TOAX0/ IJIsI pellieHHsI MOCTABJIEHHBIX 32124

3HaTh:

YK-1-31 crocobs! 3¢hpexTuBHOrO 0OMEHa HH(pOpMAaIHell, uaesiMu, MPodIeMaMHy U PEIICHUSMH C HHKEHEPHBIM COOOIIECTBOM U
00IIIECTBOM B IIE€JIOM, OCYIIECTBIICHUS COLMAIBHOTO B3aUMOACIHCTBHIS U peallu3aliii CBOEH poin B KOMaH[Ie

YMmerhb:

VYK-1-Y1 npuMeHATh METOAUKH ITOUCKA, COOpa 1 00padOTKN HH(POPMALIUH; OCYIECTBITE KPUTUICCKHUI aHAITN3 U CHHTE3
WH(POPMAITIH, TIOyIEHHOH U3 Pa3HbIX HCTOYHUKOB; TPUMEHSTH CHCTEMHBIN TIOIXOJT JJIsl PEIISHHS TIOCTABICHHBIX 33124

Baanernb:

YK-1-B1 meromamu moncka, coopa n 00paboTKH, KPUTHIECKOTO aHAIN3a M CHHTE3a HH(OPMAIINH; METOANKOH CHCTEMHOTO
NOAXO0AA IJIS PElleHHs [IOCTaBICHHBIX 3a1a4

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Paszgen 1. Kunemaruka u
AMHAMHKA MaTepUaJIbHON

TOYKH

1.1 Kunemartuka maTepuanbHOMA 2 6 YK-1-31 J.1
TOYKH U TBEPJIOTO TeNa, JI1.3J12.5
OCHOBHBIE MOJICTIH B J12.6 J12.7

MeXaHuke. JJuHaMuKa
MaTepUaabHON TOYKU
MOCTYATEIBHOTO JBAKCHHS
TBeporo Tena. /Jlex/




1.2

OCHOBHBIE KHHEMATHUECKHE
napaMeTpbl: lepeMeIleHue,
TPaeKTOPHs, ITyTh; CIOKEHNE
CKOpOCTeH, CpeaHss
CKOPOCTb. 3aBUCHMOCTD
CKOPOCTH M NMEPEMELLEHUS OT
BpPEMEHH IIpH
paBHOIEPEMEHHOM
nemxennd. CBoOOIHOE
najzienue Ten. [[Buxenue
Tena, OPOIIEHHOTO MO YTIOM
K TOpU30HTY. /luHamuka
MaTepUaabHON TOUKU U
MOCTYATETHHOTO ABHKCHHS
TBepzoro Tena. /I1p/

VYK-1-¥1 YVK-1
-B1

J1.5
JI1.6J12.4
JI2.8 JI2.11

1.3

1-02 3aKoHBI
CTOJIKHOBeHui. /J1ab/

VYK-1-¥1 YVK-1
-B1

JI1.8J13.1
JI3.6
01 53

KM3

P1

Pazgen 2. JInunamuka
BpPalIaTeJbLHOI0 ABUKEHUSI.
HNmMnysabc 1 MOMEHT
HMITYJIbCA

2.1

JluHaMuKa BpaliaTeabHOro
JIBUKEHHUS. 3aKOHBI
COXPaHCHUS U M3MCHEHHS
MMITYJIbCA B MEXaHHUKE.
3aKOHBI COXpPaHEHUS U
HU3MCHCHHUSI MOMCHTA
HMITyJIbca B MexaHuke. /JIex/

YK-1-31

J1.1
JI1.3J12.5
J12.6 J12.7

2.2

OCHOBHbIE KUHEMATHUECKHE
nmapaMeTphl BparaTeIbHOro
nBIKeHs. CBSA3b MEXAY
JIMHEHHBIMU U YTJIOBBIMU
napaMeTpaMu. 3aKOHbBI
Herotona. OCHOBHBIE CHIIBI B
MexaHuke. J[nHaMuka
JIBIDKEHHSI MaTepHaIbHON
TOYKH 10 OKPY>KHOCTH.
Hmnynsc MaTepranbHOU
TOYKH, 3aKOH U3MEHEHUSI
nmiynsca. Llentp mace
CUCTEMBI MaTepUAITEHBIX
TOYeK. 3aKOH COXPaHEHHsI
umIirynbca. Pabora u
MOIIHOCTH chutbl. /TTp/

10

VK-1-V1 VK-1
-Bl

J1.5
JI1.6J12.4
J12.8 J12.11

23

1-03 U3yuenue 3aKOHOB
IMHAMHKHA IUIOCKOTO
JIBUKEHHSI TBEPJIOTO TeJa C
ITOMOIILI0 MasITHUKA
Makcaenia;

1-04 MoMeHT UHepIH
pa3nuyHbIX Ten. Teopema
ITetinepa;

1-11 OcHOBHOM 3aKOH
JIMHAMUKY BpaIaTeILHOTO
JIBWKEHHSI TBEPIOTO

tena. /J1ab/

VK-1-V1 VK-1
-Bl

JI1.8J13.1
JI3.6
31 53

KM3

P1

Pa3nen 3. CtaTnka u
KOJIe0aHuA

3.1

Pabora, sHeprus U MOITHOCTh
B ME€XaHHUKe. 3aK0H
COXpaHEHUs SHEPTUH.
MexaHnyeckue

kosnebanus. /Jlex/

VK-1-31

Ji.1
JI1.3J12.5
J12.6 J12.7




32

KonceppaTuBHbIE U
JIUCCUIIATUBHBIE CUJIBL.
IloreHumansHas 3HEpPrus.
3aKOH COXpaHEHHS U
MIpeBpaleHUs] MEXaHUYECKON
SHEpPruu. YIpyrui u
Heynpyruit ynap. MoMeHT
UHEPLUH TBEPJOro Tela U
MaTepHaIbHOM TOUKH.
Teopema ltelinepa. MomeHT
cusl. OCHOBHOIT 3aKOH
JIMHAMUKY BpaIlaTeIbHOro
JBIDKEHMS. MOMEHT
HMILYJIbCA. 3aKOH COXPaHEHUS
MOMEHTa HMIyIIbca. DHEPTUs
IIPU BpaLAaTEIbHOM
NBKEHUH. 3aKOH
COXPaHEHUS SHEPIUU.
ITnockoe aBukeHHE. 3aKOH
COXpaHEHUS U IPEBPALICHUS
sHepruu. MaTemMaTuieckuii
MasTHUK. ['apMoHHUeckue
KoJIeOaHus. 3aTyXaroIue
konebanus. /TIp/

11

VYK-1-¥1 YVK-1
-B1

J1.5
JI1.6J12.4
JI2.8 JI2.11

33

Kontponsras pabora o
IIPOUJCHHBIM pa3jeilaMm:
"Kunemaruka u JMHaAMHKa
MaTepHaibHONH TOUku",

" luHaMuKa BpalaTeIbHOrO
nBrkeHus. mmynsc u
MOMEHT UMITyJibca" U
"Cratuka u xonebanus". /Cp/

VYK-1-¥1 VK-1
-Bl

J1.5
JI1.6J12.4

KM1

34

INoaroroBka k 1oMalIHEMY
3a/laHUI0 PO MPONJIEHHBIM
pasaenam. /Cp/

10

VK-1-V1 VK-1
-Bl

JI1.5 J11.6
22

P2

3.5

1-05 MaremaTrueckuii
MAasITHUK;

1-06 O60pOTHBII MasTHHK;
1-12 Bannauctuueckuii
MAasITHUK;

1-13 3akoH I'yka;

1-14 KpytunpHble Konebanus
1 MOZYJ b KPY4EHUS;

1-15 Mexann4eckuit
TUCTEPE3NC;

1-19 3akoH coxpaHeHus
MOMEHTa UMITybca. /J1ab/

10

VK-1-V1 VK-1
-Bl

JI1.8J13.1
JI3.6
3153

KM3

Pl

Paznen 4. Monexkynsipuast
$uzuka

4.1

Mopuens ujieanbHOro rasa.
ArperaTHbIE COCTOSIHUS
BEILIECTBA. Y PABHEHUS
COCTOSTHUS
TEPMOJMHAMHYECKUX CHCTEM.
Peanbnble rasel. /Jlex/

VK-1-31

JI1.3
JI1.4J12.5
J2.7

4.2

OCHOBBI MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUH
naeanpHoro rasa. Ilapamerpst
COCTOSTHMS MJIEATBHOrO Ta3a.
VYpaBuenne Menzeneea-
Knanetipona. /ITp/

YK-1-¥1 VK-1
-Bl

J1.5
JI1.6J12.8
J12.11




43

1-01 Onpenenenue
TUTOTHOCTH TBEPIBIX TEIT;
1-07 Pacnipenenenue
MOJIEKYJI ra3a 1Mo CKOPOCTSIM;
1-08 TeroéMKoCTh

razos. /J1a6/

VYK-1-¥1 YVK-1
-B1

JI1.8J13.1
31 53

KM3

P1

Paznea 5. TepmonnHamuka.
CraTucruka

5.1

IlepBoe Hayaino
TepMOMHaMUKH. Bropoe u
TpeThe Hayasa
TEPMOTMHAMHUKH.
W3onpouecce B razax.
KonnencupoBanHoe
COCTOSIHHME BELIECTBA.
®azoBbIe MEPEXOIbI.
SIBneHus nepeHoca B razax.
MexaHuKa KUIKOCTER 1
ra3zoB. TepMOIMHAMUYECKHE
pacmpenenenus. /JIex/

10

VK-1-31

JI1.3 J11.4

52

TepmonuHamuyeckue
cucremsl. [Iporeccel B
TEPMOJMHAMHYECKUX
cucremax. [lepoe Hayano
TEPMOJMHAMUKY JUISI
M30MPOIIECCOB. ATMa0aTHBIN
npouecc B T/] cucteme.
3aMKHYTBIE IPOLIECCHI IS
U7eanbHOro rasa.
Huknuyeckue mporeccl.
KIT muxmugeckoro
npouecca. Luxi Kapho.
TeruoBast mamHa. Bropoe
HAYaxo TePMOJANHAMHKH.
Outponus. PeanbHble ra3sl.
VpaBuenue Ban-nep-
Baansca. Pacnipenenenue
Bonbumana. Pacnpenenenue
Maxcsemna. /Tp/

20

VYK-1-¥1 YVK-1
-B1

J1.5
JI1.6J12.8

53

KonTponbHas pabora o
IIPOHJEHHBIM pa3jenam:
"MonexynsapHas ¢pu3uxa" u
"TepmoanHaMHKa.
Cratuka". /Cp/

VK-1-V1 VK-1
-Bl

JI1.5 J11.6

KM1

54

IToaroroBka k 1oMaliHeEMY
3aJaHUIO 10 IPOIICHHOMY
Mmatepuaiy. /Cp/

11

VYK-1-¥1 VK-1
-Bl

JI1.5 J11.6
92

P2

55

1-16 OnbiTHAs TpoBEpKa
YpaBHEHUsS COCTOSTHUS
HJICAIHLHOrO Ira3a;

1-17 TemnoéMKoCTh
METAJIJIOB;

1-18 TemonpoBoHOCTH
TBEPABIX Tem. /J1ab/

VK-1-V1 VK-1
-Bl

JI1.8J13.1
31 53

KM3

P1

Paznen 6. DiiekTpocTaTHKa

6.1

DJeKkTpudyecKue 3apsbl.
DNeKTpHYECKOe MoIe.
HanpsixenHoCcTh
IIEKTPUIECKOTO OIS,
OCHOBHBIE ypaBHEHHS
ANIEKTPOCTATUKH B BaKyyMe.
DIeKTpoCTaTHIECcKOe ToJIe B
JIudIeKTprKax. [IpoBogHUKH
B 3JICKTPOCTATHICSCKOM IIOJE.
Konpencaropsl. DHeprus
aNeKTpudeckoro momus. /JIex/

VK-1-31

JI1.2 J11.3
JI1.7]12.3




6.2

3akon Kymona. Cuctemst
equaul CU. HanpsbkeHHOCTH
I0JIs TOYEYHOT O 3apsia u
CUCTEMBI TOUECUHBIX 3aPs/I0B.
Pacuer HanpspkeHHOCTH 1O
OT pacHpeIeNIEeHHOro 3apsia.
ITpuHIMn cynepnosuuuu.
Pacuer HanpsKEHHOCTH OIS
OT pacHpeIeNIeHHOro 3apsija.
IIpumeneHue TeopemMbl
I'aycca nis pacuera
JJIEKTPOCTATUYECKUX MOJIEH.
IToTeHuman sneKTpUYECKOro
nonst. PaGora B
HOTeHIHaIbHOM Toje. CBs3b
MEXK1y HaIPSHKEHHOCTBIO U
MOTEHIUANIOM. [IM31eKTpUKH
B DJIEKTPUYECKOM I10JIE.
[onspuszanus 1UIIEKTPUKOB.
WneanbHbI NpOBOJHUK B
JIEKTPOCTATUYECKOM II0JIE.
DIEKTPOEeMKOCTh
MPOBOAHUKA. DHEPrHs
IIPOBOJIHUKA.
DNEeKTPOEeMKOCTh
KOHJICHCATOPOB. DHEPTHsl
3NIEKTPOCTATUYECKOTO

nionst. /TIp/

10

VYK-1-¥1 YVK-1
-B1

J1.5
JI1.6J12.1
J12.2J12.9
JI2.10J13.7

6.3

2-01 Juanexrpuueckue
CBOWCTBA MaTepUaJIOB;

2-02 MocT COnpOTUBIICHUI;
2-05 JIBuxeHue 3apsKEeHHbIX
JACTHUI] B SIICKTPUIECKOM 1
MarHUTHOM TOJISIX;

2-08 IepexomaHble MPOLIECCH
B LIENH, COoAepKaIIei
E€MKOCTb U HHAYKTHBHOCTb;
2-10 UzmepeHne MabIx
COTIPOTHUBIICHUH;

2-11 Tenno- u
3JIEKTPOIIPOBOAHOCTD
MeTaia;

2-12 TemnepartypHas
3aBUCHUMOCTB CONPOTUBIICHUS
PE3UCTOPOB U AUOJOB;

2-19 Usmepenue
JIUAIIEKTPUUECKON
mpoHuIaeMocTH. /J1ab/

VK-1-V1 VK-1
-B1

JI1.7J13.2
JI3.3J13.4
JI3.5
01 53

KM3

P1

Paznen 7. Dnekrpuueckuii
TOK

7.1

ITocTOsIHHBIN AIIEKTPUYECKUI
ToK. OCHOBBI KJIACCHYECKOI
TEOPHH SJIEKTPOIIPOBOTHOCTH
MeTtasuioB. /JIex/

YK-1-31

JI1.2 J11.3
JI1.7712.3

72

3aKOHBI IOCTOSIHHOT'O TOKA.
Pacuer anexrpudeckux nenen
MOCTOSTHHOTO TOKA.
JIBrKeHMe 3apsKEHHBIX
4acTUIl B IOCTOSHHBIX
ANEKTPUIECKOM U MAaTHUTHOM
nosstx. /TIp/

VYK-1-¥1 VK-1
-Bl

J1.5
JI1.6J12.1
J12.2J12.9
JI12.10J13.7




7.3

2-09 DnexTpocTaTUdecKoe
TOJIE 3aPsDKEHHBIX
METaJUTHIECKUX cdep;

2-13 3aKOHBI 3IEKTPOIN3A
®dapanes;

2-15 JleiicTBre CHIIBI Ha
MIPOBOJTHUK C TOKOM B
MarHUTHOM TOJIE (3aKOH
Awmriepa);

2-17 KonebartensHble
MPOLECCH B AIEKTPHIECKUX
uersix (RLC-xoHTYp);

2-18 MonenupoBaHnue
CTalMOHAPHBIX
JNEKTPUIECKUX mojeit. /J1ab/

VYK-1-¥1 YVK-1
-B1

JI1.7713.2
JI3.3J13.4
JI3.5
2133

KM3

P1

Pasgen 8. MaruurocraTuka

8.1

ITocTOosIHHOE MAarHUTHOE
noste. KoHTyp ¢ TokoM B
MarHuTHOM 1ose. OCHOBHEIE
YpaBHEHHS] MATHUTOCTATHKH
B Bakyyme. MaruuTHoe nosne
B Bemectse. /JIex/

VK-1-31

JI1.2 J11.3
JI1.7J12.3

8.2

[TocTossHHOE MarHUTHOE TIOJIE
B BaKyyMe. 3aKOHbl AmIiepa u
Buo-Casapa-Jlannaca.
Teopema o HUPKYISALUU
BEKTOpa MarHUTHOM
WHIYKLIUHU U €€ IPUMEHECHHE
JUIS pacyeTa MarHUTHOTO
rosyisi. MarHuTHOE 1oJIE B
BemectBe. Marneruku. /IIp/

YK-1-¥1 VK-1
-Bl

J1.5
JI1.6J12.1
J12.2J12.9
JI12.10J13.7

8.3

2-03 MarauTtHoe moje
MPOBOJHUKA C TOKOM;
2-04 MarauTtHoe moJje
3emun;

2-06 KoHTyp ¢ TOKOM B
MAarduTHOM IIOJIE;

2-07 deppoMarHUTHBIN
TUCTEPE3NC;

2-14 MarauTtHoe noJje
cosenona. /J1a6/

VK-1-V1 VK-1
-B1

JI1.7J13.2
JI3.3J13.4
JI3.5
01 53

KM3

P1

Pa3nen 9. OcHoBbI
3J1eKTPOIUHAMHUKHU

9.1

JIBI>KEHME 3apAKEHHBIX
YJaCTHUI] B IOCTOSTHHBIX
JIEKTPUYECKOM U MAarHUTHOM
nossix. SIBneHue
3JIEKTPOMAarHUTHOU
UHIYKIMU. Y paBHEHUS
Maxkcsemna. /JIex/

VK-1-31

JI1.2 J11.3
JI1.7]12.3

9.2

DneKTpoMarHuTHAst
nHayknus. CaMOMHIYKIIHS.
ITepexomHble TPOIIECCHI B
ANEKTPUIECKUX LIETISX.
DHeprus MarHUTHOT'O TIOJISL.
DJEeKTpOMarHUTHBIE
KOJIeOaHMsL.
DNEeKTPOMarHUTHbBIE
BonHsL. /I1p/

VK-1-V1 VK-1
-Bl

J1.5
JI1.6J12.1
J12.2J12.9
JI12.10J13.7

9.3

KOHTpOJIbHast paboTa Mo
NPOHJICHHOMY MaTepHaiy:
"OnekTpocraruka,
"OnexTpuueckuii Tok",
"MaruuToctaTuka" u
"OCHOBBI
anexrporuHamMuxn” /Cp/

VK-1-¥1 YVK-1
-Bl

JI1.5 J11.6

KM1




9.4

MOATOTOBKA K JJOMAIIHEMY
3a/IaHUIO 0 MPOHICHHOMY
Matepuaiy /Cp/

10

VYK-1-¥1 YVK-1
-B1

JI1.5 J11.6
92

P2

9.5

2-16 DnekTpoMarHuTHas
uHIyKIws. /J1a6/

VYK-1-¥1 VK-1
-Bl

JI1.7J13.2
JI3.3J13.4
JI3.5
31 53

KM3

P1

Pa3gen 10. I'eomerpuyeckas
ontuka. BoiinoBble
CBOMCTBA cBeTa

10.1

I'eomeTprueckas onTuka.
Wnrepdepentms. Audpakmust
Openens. Anudpakims
®paynrodepa. Kitaccuueckas
TEOpHsl AUCTIEPCHH.
PaccesHnue cBera.
ONeKTpOMAarHUTHBIE BOTHEI
Ha IpaHulie pa3zena cpel.
Buper nonspuzanuu

cseTa. /JIex/

VK-1-31

JI1.2 J11.3
JI1.7J12.3

10.2

['eomerprueckas onTuka.
PopMyna TOHKOU JTMH3BL.
®DoKycHOE pacCTOsHHE.
OnTuyeckue cXeMbl
MPOCTEHIITNX TPHUOOPOB.
WuTepdepeHuns caera.
Judpaxaus Openens.
Judpakiust
®dpaynrodepa. /TIp/

VK-1-V1 VK-1
-B1

J1.5
JI1.6J12.1
J12.2J12.9
J12.10J13.7

10.3

3-01 U3mepenue ckopocTi
CBeTa;

3-02 3aKOHBI JIUH3 U
OIITHYECKUX MPHOOPOB,;

3-03 Iudpakuus cBeta Ha
IIeNN ¥ Ha KParo SKpaHa;
3-04 3axon Maiioca;

3-07 Onpenenenue
MOCTOSTHHOW Pumbepra mo
CIEKTPY U3ITyICHHS
aTOMapHOrO BOIOPO/A;

3-11 3akon Jlambepra;

3-12 Konena HeroToHa,
3-13 IMocTpoeHue 30H
®penens;

3-14 Ou¢pakims cBera Ha
HECKOJIbKUX HIETISIX U
JTU(PaKIMOHHBIX PEHIETKAX;
3-15 ducnepcuoHHas u
pasperiaromnas criocoOHOCTh
MPU3MBI U TU(HPAKIIMOHHOTO
CIIEKTPOCKOIA;

3-16 Ddpdext Keppa. /J1a6/

VK-1-V1 VK-1
-Bl

JI1.7]13.2
JI3.3J13.4
JI3.5
3153

KM3

P1

Paszgen 11. DjeMeHTHI
KBAaHTOBOI MeXaHMKH

KopnyckyisspHo-BoIHOBas
JIBOMCTBEHHOCTb CBOMCTB
cBeta. Atom Pesepdopna —
bopa u runoresa ne bpois.
KBanToBo-Mexanuueckas
Teopus. DIEMEHTbI
KBaHTOBOH (PM3HKH aTOMOB U
MOJIEKYJ. DIeMEHThI
KBAaHTOBOI CTATUCTUKU U
30HHOW TEOPUHU TBEPAOTO
tena. /Jlex/

VK-1-31

JI1.2 J11.3
JI1.7J12.3




11.2 [Honspusanus ceera. 3 10 VK-1-¥1 YK-1 JI1.5
[Toctynatet bopa. -B1 JI1.6J12.1
CriexTpanbHble CEpUU JI2.2 J12.9
U3Iy4eHHs aTOMa BOAOPOAA. JI2.10J13.7
BomnnoBrie cBoiicTBa
3JIEMEHTAPHBIX YaCTHII.
['unioresa ne bpoiimns.
TemmnoBoe nznyuenue. /I1p/

11.3 3-05 3akon apanes; 3 6 VK-1-Y1 VK-1 JI1.7J13.2 KM3 P1
3-08 Dddext Xomnna B -B1 JI3.3J13.4
repMaHuu N-TUIIA, J3.5
3-18 BonHOBBIE CBOICTBA 2133
MuKpouacTtull. /J1a6/
Paznmen 12. DiiemeHTBI
aTOMHOM M sifepHOH
puznkn

12.1 KBanToBas cratuctuka u 3 6 YK-1-31 JI1.2 JI1.3
30HHAsI TEOPHsI TBEPJIOTO JI1.7J12.3
Tena. DIEKTPOHbI B
KpHUcTaiax. ATOMHOE SAPO.
DreMeHTapHbIe YaCTULBI U
COBpEeMeHHas (hU3nIecKast
KapTrHa mupa. /JIex/

12.2 | 3axoHBI BHEITHETO 3 6 YK-1-Y1 VK-1 JI1.5
tdhororddexra. -B1 JI1.6J12.1
BsaumonericTBue J12.2 J12.9
3JIEKTPOMArHUTHOTO JI2.10J13.7
W3Ty4eHHs C
BemectBoM. /IIp/

12.3 | koHTposBHAs paboTa 1o 3 2 YK-1-¥1 VK-1 JI1.5 J11.6 KM1
NPOHJICHHOMY MaTepHaly: -Bl
"T'eomeTpuueckas onTHKa.
Bonnosrle cBoiicTBa cBeTa',
"DreMeHThl KBAHTOBOH
MexaHuKH'", "IIeMEeHTHI
aTOMHOM U sIIepHOI
¢dusuku" /Cp/

12.4 [TonroroBka k gOMalIHeMy 3 11 VK-1-V1 VK-1 JI1.5JI1.6 P2
3a/IaHHUIO TIPO MPOUJCHHOMY -B1 22
Mmarepuaiy /Cp/

12.5 | 3-06 Onpexnenenue 3 6 VK-1-V1 VK-1 JI1.7J13.2 KM3 P1
nocrosiHHOM [Tnanka npu -B1 JI3.3J13.4
TTIOMOIITH BHEITHETO JI3.5
dhoroaddexra; 2133
3-10 ®oromeTpruecKHii
3aKOH OOpaTHBIX KBAJPaTOB
paccTosSHUI;
3-17 3akon Credana-
Bonbimana. /J1a6/

5. ®OHJI OHEHOYHbBIX MATEPHAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHas padoTa, TecT, KOJUIOKBHMYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKH
Kog KonTponsHoe Tposepsiemsre
KM MepOTpHATHC WH/IUKATOPBI Bonpocs! amst moAroToBKU

KOMIIETEHIIHHI




KM1

KonrponbHas
pabota

YK-1-31

CocraBinsier, IpOBOJNT, MPOBEPSIET U OLIEHUBAET MIPETOaBaTeb,
BeAYLIMH NPAaKTHUECKUE 3aHATHS, 110 COIJIACOBAHUIO C JIEKTOPOM. 3a
CEMeCTp IPOBOIATCS 2 KOHTPOIBHBIE PA0OTHI, 32 KaXKIYI0 paboTy
BeIicTaBisiercst oT 0 1o 5 6amoB. Beero 3a KOHTPOIBHBIE MOKHO
noiyyutsb 10 6ayioB (MaKCUMaibHO).

Ecnu cTyeHT npommycTUT KOHTPOIBHYIO 0€3 YBaXKHUTEIBHOM TPUYNHEI,
TO IMPEToaBaTelb, BEAYLIHI MPAKTUIECKUE 3aHATHS, MOXKET 10 CBOEMY
YCMOTPEHHIO Pa3pellnTh WK HEe Pa3pelInuTh CTYASHTY HalucaTh paboTy
B JIOTIOJHUTENBHOE BpeMs. CTyIEeHT, IPOMYCTHUBILINI KOHTPOIbHYIO
paboTy 1Mo yBaXKUTEILHON MPUIMHE, UMEET MPaBO HAITUCATH ¢€ B
JIOTIONTHUTEIIbHOE BpEMSI.

KM2

DK3aMeH

YK-1-31

Ok3ameH conepxut 10 3agannii pa3HOH CIOKHOCTH, 33 KaKJ0€ 3aJaHHe
BhICcTaBisieTcst OT 1 10 9 6amoB. 3a 9K3aMeH CTYAEHT MOXET MOTYYUTh
110 60 6aIoB.

KM3

Tect

VK-1-31

[Toce BRIONHEHHS ¥ 3aITUTHI Ta00paTOPHON paObOThl HEOOXOAUMO
BBIMIOJIHUTH TECT HA 3aKPEIUICHUE MaTepUaa.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboThI

Hazpanue
paboThI

ITposepsiemble
HUHAUKATOPbI
KOMIIETEHIIUH

Coneprkanue paboTsl

P1

JlabopaTopras
pabota

VK-1-V1;VK-1-Bl

Ecnm no mporpaMme mpeyCMOTPEHO BEITIOJTHEHHE 8 1a00paTOpHBIX
pabor, To 32 OIHY BHITIOIHEHHYIO U 3AIUIIEHHYIO Ja00paTOPHYIO
paboty craBuTcs 2 6aa.

Ecnm o mporpaMMe mpeycMoTpeHo BEIIOTHEHHE 4 paboT, TO 3a OHY
BBITIOJTHEHHYIO M 3alIMIIEHHYIO JIAOOpaTOpHYIO paboTy ctaBuTcs 4
Ganna.

Bamiel BEICTaBIIET peTioaBaTeNb, BEAYIINIT 1a00paTOpHBIE paOOTHL.
Takum 00pa3oM, 3a BBITIOTHEHHE JTAO0PATOPHBIX PabOT B CEMeCTpe
CTyIIEHTy He00X0auMO HabpaTh 16 Gamnsos.

basurs! 3a 1abopaTopHyt0 paboTy y4UTEIBAIOTCS TONBKO B TOM CIIydae,
€CIIH 10 Ta00paTOPHOI paboTe BHINOTHEH BeCh UK PaboT: IOMYCK,
BBITIOJIHEHUE, 3aIIUTa.

P2

I[OMaIJ.IHee 3alaHueC

VK-1-V1;YK-1-B1

CryneHT nomkeH BoIMoaHUTH 2 J[3 B TedeHnue cemectpa. CoaepxaHue
J3 onpenensier nexrop. [lpunumaer 3amuty u ouenusaet /13
MpernoaaBaTesb, BEAyIHN MpakTHieckue 3aHsaTrs. OueHka 3a
BBIIIOJIHEHHOE U 3amuménnoe [I3 ot 3 go 5 6amios. Beero 3a /I3
MOKHO TOTy4uTh OT 6 10 10 Gasos.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

OK3aMeH chaeTcs MUChbMEHHO 10 6uiteTy. buner coctout u3 10 3ananuit. 3agaHust IPeACTaBISAIOT COOO0I pacyeTHBIE 3aJa4H.

ITpumeps! 9K3aMEHAIMOHHBIX 3324 U1 2-TO CeMecTpa:

1. ABTOMOOWIIb TIPOIIIEN PACCTOSHUE OT HAYAIBHOTO /IO KOHEYHOTO IMTyHKTa CO CKOpocThio 100 kM/4, a 00paTHBIH MyTh — CO
ckopocTbio 60 kM/4. UeMy paBHa CpeaHsss CKOPOCTh aBTOMOOMIIS?

2. T1o ropr30HTANILHOM TUIOCKOCTH KaTHTCs 03 POCKAIB3BIBAHUS C IIOCTOSHHOI cKopocThio 10 M/c auck pagnycom 50 cm. Uemy
PaBHO JIMHEIHOE YCKOPEHUE TOUEK, HaXOAAIMXCsl Ha paccTosHUM 30 cM OT ocu aucka’?

3. Momyns CKOPOCTH MaTepHAIBbHOH TOUKH V 3aBUCHUT OT BpeMeHH t 1o opmyre v=2[1t2+5 (m/c). Moyis OTHOTO YCKOPEHHUS a
paBeH 6 M/c. HaiiTi HOpManbHOE YCKOpEHHE MaTepHaIbHOM TOUYKHM Yepe3 1 ¢ rmocie Hayalla 0Tc4eTa BpeMEeHH.

4. Ha HakJIOHHOM IJIOCKOCTH HaXOAUTCS TEJIO0 MAacCOH 2 KI. YToJ MEKAY INIOCKOCTBIO M ropu30HTOM paBeH 30°. Kakoit
(MPHIMAIIFHO) TOJDKEH OBITh KOI((PHUITMEHT TPSHUS MEXK/Ty TEJIOM U ITIOCKOCTBIO, YTOOBI TEJI0 HE COCKANIB3BIBANIO C ITOH
TLUIOCKOCTHU?

5. [ap maccoii 300 r 1 pagrycoM 5 cM JISKHT Ha cTojie U BpamaeTcs ¢ yactoror 10 I'y. UeMy paBeH MOMEHT CHIIBI TPEHUS MEXTY
IIapOM U CTOJIOM, €CITH JIO OCTaHOBKH Imap caenaer 20 060poToB?

6. UneansHslii ra3 3anuMaet ooseM 0,2 M3 mpu temnepatype 100°C. Kakoit 06bem OyzmeT 3aHUMATh 3TOT ra3, eciii TeMIepaTypa
noseicutcs 10 200°C, a naBieHue OCTaHETCS HEM3MEHHEBIM?

7. MoXeT I HTPONHS HCATEHOr0 Ta3a YMEHBIIATHCS B XOJIC H30TePMHYECKOro mporecca?

8. AproH B TEIUIOBOW MAallIMHE COBEPILAIOT LUK, COCTOSIIMN 13 ABYX u3orepM mpu temneparypax 0°C u 200°C u nByx u3zoxop
(06wemsl paBubl 10 11 1 20 11). Uemy paBeH K03 (PUITMEHT MOJIE3HOrO AEHCTBUS TAKOW MAIIUHBI?

9. Moer 11 BaH-7iep-BaanbcoB ra3 okaseIBaTh JaBlIeHUE, OOIbIIEE, YEM TaKOe e KOIMYECTBO NICATBHOTO I'a3a MPH TAKUX JKe
TeMImeparype u ooreme?

10. ITpu narpesaruu ot 20 10 80°C K03 PHUITHEHT TOBEPXHOCTHOTO HATSHKEHUS MBIIBHOH BoAs! cHI3mIcA ¢ 0,05 no 0,02 H/m. Kak
Y BO CKOJIBKO pa3 M3MEHWIIOCh U30BITOYHOE JIaBJIeHNE B MBUILHOM ITy3bIpe? ATMOC(EpHOE IaBIeHne B 000MX CIydasX OJHMHAKOBOES
¥ MHOTOKPATHO MPEBHIIIaeT N30BITOYHOE JABTICHHE B ITy3BIpE.

IIpumeuanue. Ecnu oTBET Ha BOMPOCH! 7 U 9 MONOKUTENBHBIN, TO YKaXHTE, B KAKUX CIIy4asiX, a €CJIH OTPULATENbHBIN, TO MOSICHUTE
noueMmy.

IIpumeps! s5K3aMeHAlMOHHBIX 3a7a4 Ui 3-T0 ceMecTpa:

1. C kaxo¥ crIol IPUTATUBAETCS AJIEKTPOH BOJAOPOIHOIO aTOMa K sIZIpY, €CiI quameTp aroma Bomopoza 2-10-8 cm? 3apsan sapa
BOZIOPO/Ia PaBEH MIEMEHTAPHOMY 3apsmy

e=1,6-10-19 Ku.

2. 3apsin q = 2-10-6 K pacnipeneneH paBHOMEpHO 1o 00beMy chepsl paauycoM R = 40 mm. Haiitn noteHnman ¢ BHyTpu
3apsDKEHHOH cepbl Kak (DYHKIIUIO PACCTOSHUSA I' OT IeHTpa cdepsl. Berauemuts @, ecmu r =20 MM.

3. B mexuom nposogruke (pCu=1,7 -10-8 OM'M) mnrHOH 2M | IUIOMAAEI0 onepevroro cedenus 0,4 MM2 MpH MPOTEKaHUH MO
HeMy ToKa Bbljensiercs MomHocTs 0,35 BT. Onpenenuts BeTUUUHY TOKA.

4. B nenu ¢ ucrogrnkom DJIC = 6 B (BHyTpeHHEe CONPOTHBIICHHE UCTOUHHKA I = 2 OM) ITpH BHEITHEM CONPOTHBIEHUH R1 Teuer
tok I1=1 A. Onpenenuts Tok 12, eciiu BeIMUNHY BHEITHETO COPOTUBIICHUS YBEIUYUTH B J1Ba pas3a.

5. I1o nByM 6eCKOHEYHO ATMHHBIM MapaulebHBIM IPSMBIM TOKAaM, PACCTOSHHE MEXIy KOTOPBIMH PaBHO 15¢M, B
MPOTHBOMOJIOXKHBIX HAMIPABIEHUAX TEKYT TOKH 4 1 6A. OnpenenuTs pacCTOSIHUE OT MPOBOJAHUKA C MEHbIIEH CUIION TOKa 10
TEOMETPHUIECKOT0 MECTa TOUYEK, B KOTOPOM HAIPsHKEHHOCTh MarHUTHOTO ITOJIS PaBHA HYJIIO.

6. Ompenenuts 3/]C MHAYKIUH B IPOBOTHUKE JUIMHON 20cM, ABHKYIIEMCS B OMHOPOAHOM MarHUTHOM Ioje ¢ nHaykimeit 10 mTn
€O cKopocThio 1 M/c, HanpasieHHO#H 1oy yriaoM 300 K BEeKTOpY MarHUTHOH MHAYKIIMH.

7. Ha moBepXHOCTB CTEKIITHHOTO 00BeKTHBa (n =1,5) HaHeceHa TOHKas IUICHKa, TI0Ka3aTelb MpesoMIIeHUs KoTtopoit n =1,2. ITpu
KaKoi HanMeHbINeH Tommuae d 3TOH IIEHKH MPOU30MIeT MAaKCHMATBHOE OCIIabJIeHNE OTPaXXECHHOTO CBETa B CPETHEN YacTH
BUAUMOTO criekTpa (550Hm).

8. Ha skpaH ¢ KpyribsIM OTBEPCTHEM PaglycoM r=1 MM HOPMaJibHO NMafaeT MapajleabHbli Myd0K MOHOXPOMATHYECKOTO CBETa

(' aM). Touxa HaOMIOKEHNS TUPPAKINOHHON KapTHHBI HAXOAUTCS Ha OCH OTBEPCTHS HA paccTosHUH b=1 M ot Hero. Onpenenure:
TEMHOE WJTH CBETIIOE IITHO HAOIIOAACTCS B IIEHTPE TU(PPAKIIMOHHON KapTHHBI, €CIIH B MECTE HaOIIOCHNSI TOMEIIEH YKpaH?

9. Yron Bproctepa nmpu nageHuu cBeTa U3 BO3AyXa Ha KPUCTAIT KaMEHHOH conu paBeH 57[1. OnpenenuTs CKOPOCTb CBETA B 3TOM
KpHCTAaIIC.

10. Kanwuii ocBemniaeTcss MOHOXpOMAaTHYECKUM CBETOM C IMHOM BosHbI 400HM. OnpenennTe HaMMEHbIIEe 3a/1epP/KUBaOIIEe
HanpspKeHUe, IPU KOTOpoM (OTOTOK MpekpaTtuTcs. Pabora BbIXoJa SIEKTPOHOB U3 Kanus paBHa 2,2 5B.

5.4. MeTroauka OLleHKH OCBOCHHS JUCHMILUINHBI (MoayJs, npaktuxku. HUP)

HToroBbie 6asTbl CKITABIBAIOTCS U3 MAaKCHMATBHBIX 40 3a ceMecTp M MakCHUMalbHBIX 60 3a ciady 3auéra/sK3aMeHa.

CryzneHT B pe3yibTaTe 00ydeHHUs JOHKEH OCBOMTH KOMIIETEHIIWH: 1) 3HaTh; 2) yMeTh; 3) BnaaeTb. O0s3aTeNbHBIM IS KaXI0ro
CTYICHTA SIBJSICTCS: BBIIIOJIHEHHE BCeX J1aOOPaTOPHBIX paboT; BHIIOTHEHHE BCEX IOMAITHUX 3a/IaHHM; YCICIIHAS CAavya SK3aMeHa.
Kpurepru muddepernnannu 6auioB ykazaHsl B Tabmune 1.

40 0aJUTOB B CEMECTpE paclpeAeISIIOTCS 110 ABYM HATIPABIICHUSIM.

1. bazoBbie 6ayutel — nmaboparopusie padbotsl (JIP), nomamnue 3ananus ([3). Otu O6amibl CTyIEHT MOXKET MONy4arh H




TOCJIC OKOHYAHUA CEMECTPA.
2. AKTUBHOCTB. JTO pa60Ta B TCUCHUC CEMECTpaA. Ilocne okoHuaHus CeMECTpa OTOT pas3acil YKE HCJIb3A IOIOIHATH.

Tabmuua 1 — Kpurepun nuddepenuunannu 6amion

Kputepun 3auéra  Illkana ounenuBanus HauMeHOBaHUE OLEHKH KonmuectBo 6amnos IlIxama ECTS
«3Bauéty 5 «OTnuyHO» 96-100 A (oTIHuHO)
91-95
88-90 B (o4ens xoporio)
85-87
4 «Xoporo» 81-84 C (xoporo)
78-80
74-77
70-73 D (ymoBieTBOpHTEIBHO)
3 «Y IOBJIETBOPUTEIILHOY 67-69
64-67 E (mocpenctBeHHO)
61-63
50-60 Fx (HeynoBieTBOpUTENHHO € MPaBOM Iepecaaun)
«Hezauér» 2 «HeynoBneTBOpUTEIILHOY 25-49 F (meynoBnerBoputenbHO 6€3 mpaBa mepeciadn)
0-24

ITo uToram KOHTpPOJISI 3HAHUH 1O CyMMe HaOpaHHBIX OAJIOB CTYICHTY BBHICTABIISIETCS OLICHKA!
«YIOBJIETBOPUTETHHO» — OT 50 10 69 GaNoB;

«xoporo» — ot 70 mo 84 Ganmnos;

«OTIIHYHOY» — OT 85 0 100 Gannos.

MakcuMaabHOE YMCIIO OaJIOB MO TUCIMILIHHE 3a cemecTp — 100 6asmoB.

Bunel yueOHOI AeATETHOCTH U OaJUTbl yKa3aHbl B TAOIUIIE 2.

BasoBsle Oaiel
(00513aTENBHO I OCBOCHHUST KOMITCTCHITHI )

Bun pabotsr Wnctutyr 3a onHo 3amanue  WToro 3a cemectp TpeboBanus
JlabopartopHbie
paboTEI UTACY 4 (4 JIP) 16 HeobxomuMo odopMuTE padoTy, IPEIOCTaBUTh PE3YIBTATHI
pacuéToB, craTh TecTsl B Canvas Ha HOMOKUTENBHYIO OICHKY.
UHMUIH, MI'H, DxoTex 2 (8 JIP)

Jlomarnraue 3amaHust

UTACY, UHMIH, MI'U, DkoTex ot 3 mo 5 or 6 1o 10 IIpaBuibHO pemINTh U 3aLIUTUTH 3aJa4H.
HUTOI'O (bazossie): ot 22 10 26 6amioB (IpH YCIOBHH BRIIIOTHEHUS BCeX 3aaHU).
AKTHBHOCTb
Bun pabotsr 3a omHO 3amaHue Hroro 3a cemectp  TpeboBanus
KontponbHbie
paboTEI 0-5 0-10 MakcuMaIbHBIN 0ajul IPH MPAaBUIIEHOM PEUICHHH, a TaKXKe IPaBHIEHOM

00BSICHEHHMH BCEX 3a1a4

Pabora Ha

ceMHuHapax 0-4 IIpaBunbHEINA OTBET
y AOCKH,

aKTHBHas pabora

B ayJUTOPUH

HUTOTO (AxtuBHOCTB): 0T 0 M0 14 Gata

3a 6a30BbIe OB M AKTHBHOCTH MOYKHO MONYYUTh OT 22 10 40 6aios.

JIABOPATOPHBIE PABOThI

Jla6opatopHsie paboTsl. Eciu mo mporpaMme mpeycMOTpPEHO BBIOTHEHHE § Ta00paTOPHBIX PadoT, TO 38 OJHY BHIIOIHEHHYIO H
3aMUIIEHHYIO J1a00paTOPHYIO paboTy CTaBUTCS 2 Oaia.

Ecnu o mporpamMme mpeaycMOTPEHO BRITIONHEHHE 4 paboT, TO 32 OMHY BHITOIHCHHYIO U 3alIUIIEHHYO JIAOOPATOPHYIO paboTy
ctaButcs 4 Ganna.

Baiel BEICTaBIISIET IPENIOIaBaTeIb, BEAYIINIT J1ab0paTOpHBIC Pa0OTHI.

Takum 00pa3oM, 3a BBITIOTHEHHE JTAO0PATOPHBIX PabOT B CEMECTPE CTYJCHTY He0OX0MMO Habpath 16 Gaiios.

IMPAKTUYECKHE 3AHATHUA

Jomamnue 3aganusi. CTyIeHT JOIKEH BINOIHUTG 2 /I3 B Teuenune cemectpa. Conepxxanue 13 onpenenser nexkrop. [Ipunumaer
3alUTy U oleHUBaeT /3 npenonasaTens, BeAyIui NpakTudeckue 3aHaTus. OLEeHKa 3a BBIIONHEHHOE U 3amuinénnoe I3 or 3 0o 5
6amnoB. Beero 3a /I3 moxHO nonyuuts ot 6 10 10 6annos.




Kontponsasie padotst (KP). CocTapmnsier, IpOBOAUT, MPOBEPSIET U OLIEHUBAET MPENoiaBaTelb, BeAYIINH NPAKTUIECKUE 3aHATHUS, MO
COIJIACOBAHUIO C JISKTOPOM. 3a CEMECTp IPOBOMATCS 2 KOHTPOIBHBIE PA0OTHI, 32 KaXKIyI0 padboTy BeicTaBiseTcs ot 0 1o 5 0ayuios.
Bcero 3a KOHTPOIBHBIE MOYKHO TIOTY4IHTh 10 6ayioB (MaKCHMAIBHO).

Ecnu cTyeHT npormyCcTUT KOHTPOIBHYIO 0€3 YBaXKUTEIBHOW MPUYHHBL, TO MIPENoAaBaTelb, BEAYLIHA TPAKTHUECKUE 3aHATHS, MOXKET

10 CBOEMY YCMOTPEHHIO Pa3pelInTh UM HE pa3pelluTh CTYAEHTY HanucaTh padoTy B AOMOIHUTENbHOE BpeMs. CTy/eHT,
MPOIYCTHBIINI KOHTPOJIBEHYIO Pa0OTy 110 YBaXXHTEIBHON MPUYHMHE, HMEET IIPaBO HAIHCATh ¢€ B JOMOIHUTEIEHOE BPEMSI.

AxTHBHas paboTa Ha MPAKTHYECKUX 3aHATHAX. [IpenongaBaTens, BeLyui NpaKTHIECKHE 3aHATHSA, MOXKET IOCTaBUTh CTYAEHTY OT 0
J10 4 6aIoB 3a aKTUBHYIO PabOTy Ha NMPAaKTHUYECKUX 3aHATHAX. [IpenonaBaTens, Mo COracOBaHUIO C JIEKTOPOM, OIpEEIseT
KPUTEPUN HAYNCIICHUS JOTOJTHUTEIBHBIX OAJJIOB (CTY/IEHT aKTHBHO pelIaeT 3a1a4qy Y JOCKH, ITOATOTOBUI pedepaT, Ipe3eHTAIHIO,
JIOKJIaJI, PN JOIOTHUTENbHBIC 3a1a4H H T. 1.).

Dk3ameH. Dk3ameH conepxut 10 3amaHuii pa3HoN CII0KHOCTH, 33 KaKI0€ 3a/IJaHHe BHICTABIsIeTCs OT 1 10 9 6ayuioB. 3a 3K3aMeH
CTYIEHT MOXKET ITOIy4IHTh 10 60 6ayios.

Hrorosble MUHMMaJIbHBIE OaUIbl CTYIEHT MOJyYaeT ToIbKO 1ociie craun Beex JIP u 13! Yactiuunble 6anibl He BHICTABIISIOTCS.
Crynentsl, He cnasmue JIP u JI3, momy4arot Ha Sk3aMeHe HEYOBICTBOPUTENBHO, TaK KaK OHH HE OCBOMIIH 00sI3aTeIIbHEIC

KOMIICTCHIIUH.

IMPOMEXYTOYHAA ATTECTALIA
IIpomerxyTodHas aTTecTanys MPOBOJUTCS B CepefnHe cemecTpa. [ Toro, 4To CTyIeHT OBUI aTTeCTOBaH, OH JOJDKEH HaOpaTh K
MoMeHTy arrectanuu 10 u Oosnee 6anos.
Banibel 11 mpoMeXyTOYHON aTTEeCTAIlMU YIUTHIBAOTCS CIICIYIOIIIM 00Pa30M.
1. YuuTeIBaroTCs Bce OAIITHI, TIOMydeHHBIE 3a paboTy Ha CEeMHUHAPaX, 3a KOHTPOIBHYIO pa0oTy, 3a ToMalIHee 3a1aHme.

2. bannsl 3a mabopaTtopHyro paboTy YUUTHIBAIOTCS TOIBKO B TOM CIIydae, €CITH I10 JTa00paTOpHOH paboTe BHITIONHEH BECh ITHKIT
paboT: [OIMYCK, BHIIIOIHEHHE, 3aIIUTA.

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTECIIN

3arnaBue

bubanoreka

HBH&TGJ’ILCTBO, roa

JI1.1 | Kossipe A. B.

MexaHuka: yaeOHOe TocoOHe

DJeKTpoHHAas ONOIHOTEeKA

Tomck: Onp Kontent, 2012

JI1.2 | 310 Y. M., Buxysos
C. B., Antemikenu M.
I, Wreiin C. T.,
MuTtnna JI. A.

DNEKTPOCTATHKA: TIOCTOSTHHBIN
JNEKTPHUUYCCKHUI TOK: COOPHUK
3a7a4 " yIpaKHCHUH

DnekTpoHHas ONOIMOTEKa

HoBocubupck:
HoBocubupckuii
rOCyIapCTBEHHBIN arpapHbIi
yHuBepcuret, 2011

JI1.3 | Casennes U. B.

Kypc obmeit puzukn

DnekTpoHHas OnOIUOTEKa

Mocksa: Hayka, 1970

JI1.4 | Cagenses U. B. KH. 3: Monekynsapuas ¢usuka | budmuoreka MUCuC , 2007
1 TepMOIMHAMHKA

JI1.5 |Bompkenmreita B. C., |COopHuK 3a1a4 1o oduiemy Bbubmmorexa MUCuC M.: Panma-Craiin, 2005

Cagenses 1. B. Kypcy ¢pusnku: yue. mocodue

JI1.6 | Bonbkenmreiin B. C. | CoopHHUK 3a71a4 10 00IIeMy bubimorexka MUCuC M.: Hayka, 1990
Kypcy ¢usnku: yueo. mocodue
JUTS CTY[. BTY30B

JI1.7 |CaBenwes U. B., DJEKTPUYECTBO U MAaTHETU3M. Bubmuorexka MUCuC ,2012

Casenbes B. 1.

Bonael. OnTrka.: yueo.
1oco0He I CTyA. BY30B TEXH.
crer.

JI1.8 |Kamyrkuu J. E.,
Paxmraar 1O. A.

duszuka. Mexanuka.
MonexyssipHast Guznka u
TepMonuHamMuKa. Jlao.
npakTukyM. Y.1: yueb.
nocobue st CTyI. BY30B,
00y4. 1o Hanp. Metannyprus

DnekTpoHHas OnbIUOTEKA

M.: U3n-B0o MUCucC, 2008

6.1.2. JlonoHUTe/ILHAS JIMTEpPaTypa

ABTOpBI, COCTaBUTEIN

3arnaBue

Bubanoreka

H3zparenbcTBO, TON




ABTODBI, COCTaBUTENH

3arnaBue

bubanoreka

W3naTenbcTBO, TOJ

JI2.1 | Ay6posckuit B. T, ONeKTPHIECTBO U MAaTHETH3M: OnexTpoHHas GHONIMOTEKA HoBocubupck:

Xapmnamos I'. B. yueOHoe rmocodue HoBocubupckuit
rocylapCTBEHHBIN
TEXHUYECKUI YHUBEPCHUTET,
2011

JI2.2 |BszosoB B. b., Ousnka. MexaHuka. DnekTpoHHas OnbIMoTEKa TamOoB: TamOoBCKHi
HmuTtpues O. C., KonebaHust 1 BOJHBI. roCyJapCTBEHHBIH
Eropos A. A, l'unponunamuka. TEXHUYECKUH YHHUBEPCUTET
Kynpssues C. 11, ONeKTpOCTaTUKA: MPAKTHKYM (Tr'TY), 2012
ITonkaypo A. M.

JI2.3 | Kyzuenos C. 1., Kypc nekunii o pusuke. DJeKkTpoHHas ONOIMOTEKa Tomck: U3narenbcTBO
Cemxuna JI. I, OnextpoctaTtuka. [TocTosHHBIIH TOMCKOro noauTEXHUYECKOro
Porozun K. U. TOK. DJIEKTPOMArHETH3M. yHuBepcuTera, 2016

Konebanvst ¥ BOJHBL: y4eOHOE
nocobue
JI2.4 |YeproB A. T, 3amaunuk no pusuke: yaed. Bbu6mmorexka MUCuC M.: ®uszmaraut, 2001
BopobbeB A. A. nocobue
JI2.5 |Cagenses U. B. Mexanuka. MonekyisipHas Bbubnmorexa MUCuC ,2012
(u3MKa ¥ TSPMOTMHAMHUKA:
yue0. mocobue

JI2.6 |Casenses U. B. T.1. Mexanuka. MonekynspHast | bubmmnoreka MUCuC M.: Hayka, 1987
(usmka: yued. mocodue s
CTY[. BTy30B

JI2.7 |OIunsxux B. H. Teoperudeckas MEXaHUKA. OnexTpoHHas O6HONMMOTEKA M.: Yueba, 2008
CraTuka U KUHEMaTHKa: Kypc
JEeKIUH

JI2.8 | Kanyrkun /1. E., ®duzuka. Mexanuka. DJeKTpoHHAsT ONOINOTEKA M.: U3a-Bo MUCuC, 2014
Iramunckuii B. B., MornexkynsapHas ¢muka. U. 1:

Paxmraar 10. A. yue0. mocobue st
MIPAKTUYECKUX 3aHATUN

JI2.9 | CrenanoBa B. A., ®dusuka. Y. 2. DnekTpuuecTBo | DyeKTpoHHAas OHOIHOTEKa M.: U3a-so MUCuC, 2014
VYBaposa U. ., n MarHeTi3M. OnTrka: c0.

Kanyrkus /1. E. 3aja4

JI2.10 |Kanyrkun /. E., ®dusznka. DIEKTPUIECTBO U bubimorexka MUCuC M.: U3a-so MUCuC, 2013
[ramuuckwuii B. B., MaraetusMm. Y. 2: y4e0.

Paxmranr 1O. A, nocodue A1l MPaKTUIECKUX
IItammuckuit B. B. 3aHATUN 110 QUBHKE

JI2.11 [ O6BuHIeBa H. 1O., ®uzuka. MonekymnspHas DJeKTpoHHAsT ONOIHOTEKa M.: [MUCuC], 2016
Prrukosa O. B. ¢u3nka u TepmoguHamMuKa (N

2750): 6. 3amau
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIH 3arnaBue Bubmmorexa Wz narenscTBO, ros

JI3.1 | Aappeenko 1O. A, dus3nka. MexaHuka. bubmmorexka MUCuC M.: U3n-so MUCuC, 2009
benos M. 1., MornexynspHas GHH3HUKA U
Bansuckuii C. U, np., | repmoaunamuxa. 4. 2.: nao.

Kanyrkusn /. E., MIPaKTHKYM
Paxmranr 1O. A.

JI3.2 | Oxonomosa JI. H., Ousnka. DIEKTPUYECTBO U DnekTpoHHas OubIUOTEKA M.: U3a-Bo MUCuC, 2015
Mynpenosa JI. B., MarHeTHU3M: J1a0. MPAKTUKYM
Jloraues U. U.,

Myparos P. 3.,
Uepenenkas E. b.
JI3.3 | CrenanoBa B. A. ®dusznka. DIEKTPUIECTBO U DJeKTpoHHas ONOIOTEeKa M.: U3n-Bo MUCuC, 2015

MmarHetm3M. KommeroTepHsie
MoJIeTIH: Ja0. MPaKTUKyM




ABTODBI, COCTaBUTENH 3arnaBue bubanoreka W3naTenbcTBO, TOJ
JI3.4 | Axmerumna T. M., Ousnka. DIEKTPUIECTBO U DnekTpoHHas OnOIUOTEKa M.: Uzn-so MUCuC, 2015
Bonnapesa C. A, marsetusMm. Y. 1: na0.
Horancen T. U., np. [IPAKTUKYM
JI3.5 | Aumpeenxo 1O. A, Ousmka. DIEKTPUIECTBO U DnekTpoHHas OubIMOTEKa M.: Uzn-Bo MUCuC, 2015
Axmerunna T. M., MaraeTusM. Y. 2: na0.
Bansuckwii C. U., np. | mpakTiukym
JI3.6 | Annpees . A, ®usuka: Paznen: Mexanuka: bu6mmorexka MUCuC M.: Yueba, 1988
AunopumoB M. B., Jlab. mpakTUKyM IJIs CTyA. BCEX
Hurunos M. 1O., ap., crell.
Mautoukos O. T.
JI3.7 |Crenanora B. A., Ousnka. DIEKTPUYECTBO U Bubmuorexka MUCuC M.: U3a-Bo MUCuC, 2012
Kanyrkusn /. E. MarHeTusM: yueOHO-MEeTO/.
nocobwue: yued. mocodue st
CTYyIl. BY30B, 00Y4. 11O Hatp. -
Merannyprus
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TeJIEKOMMYHHKAHOHHOH ceTH « AHTEepHET»
51 ITocoOwust 115 BRIOHEHMS J1a00PaTOPHBIX paboT 1Mo https://misis.ru/university/struktura-
¢dusnke universiteta/kafedry/65/training-activity/
3 ITocoOwust 1151 BHITIOHEHMS JOMANTHHUX 3aJaHAH 110 https://misis.ru/university/struktura-
¢busuke universiteta/kafedry/65/training-activity/
33 |Canvas https://lms.misis.ru/login/ldap
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
I1.1 |Microsoft Office
1.2 |LMS Canvas
I1.3 [MS Teams
6.4. Tlepeyen» NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
n.1 |l. IImardopma Jlektopuym (OHIAHH-KYpCHI) https://www.lektorium.tv/
n.2 |2. Coursera https://www.coursera.org/
3 3.HanmonanpHas tuiatgopma OTKpHITOro oOpa3oBaHus (OHJIAlH -Kypchl)  https://openedu.ru/catalog/#query=%D1%84%
) D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
N4 |4. LMS Canvas https://Ims.misis.ru/
N.5 |5. BupryansHble 1abopaTopHBIC https://virtuallabs.merlot.org/vl physics.html
N.6 | 6. Hayunas snextponnas 6ubmmuoreka eLIBRARY https://elibrary.ru/
n.7 | 7. omHoTekcToBas anekTponHas oudaunoreka MUCuC http://elibrary.misis.ru/
n.8 |8.9bC "Jlanp" (https://e.lanbook.com)
.9 |9. Enunoe okHO mocTyna K o0pa3zoBatenbHBIM pecypcaM (http://window.edu.ru)
N.10 |10. ScienceDirect - 6a3a MOTHOTEKCTOBBIX HAYYHBIX KYPHAJIOB M KHHT H3JIaTeTbCTBA DIb3eBHp (Www.sciencedirect.com)
N.11 |11.Scopus - emunas pedepaTrBHas 0a3za JaHHBIX HAYIHBIX MTyOTUKAIMNA (WWW.SCOpUS.COM)
n.12
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne | OcHanienne
YUuTanbHbINA 3a1 KOMILJICKT y4eOHOW Mebenu Ha 55 MecT id 00ydaronuxcs,

9JICKTPOHHBIX pECYypCOB

50 K c¢ gmoctynom k MUTC «HMutepuer», 3SUOC
YHUBEPCUTETA 4epe3 JIMUHBIN kabuHeT Ha miatpopme LMS

Canvas, nuueHsuoHHsle mnporpammbel MS Office, MS

Teams, ESET Antivirus.
JI-533 YyeOHas aynutopusi/JlabopaTtopus | KOMIUIEKT —oOopyaoBaHHs Uil yd4eOHOH — Jabopatopuu
3JIEKTPOMAarHeTu3Ma: "DnexTpoMarseTusm", BKJIFOYAOIIU T B cehs 6

7a00paTOPHBIX YCTaHOBOK mpou3BoxcTa ¢upmel PHYWE;
KOMILJIEKC TPOrpaMMHO-alMapaTtHeli - 12 KOMIBIOTEpPOB,
KOMIIIEKT y4eOHOI Mebenu




JI-535 Yuebnas aynutopusi/JlabopaTopust | KOMIUIEKT 0OOpynoBaHHS Jisi  y4eOHOH  JrabopaTopuu
JJIEKTPOMArHeTU3Ma: "OnexkrpomMarHeTusm", BKJIIOYAOLIUH B cedst 6
na0opaToOpHBIX YCTaHOBOK Npou3BoAcTtBa ¢upmel PHYWE;
KOMILIEKC IPOrpaMMHO-aNIaparHelii - 14 KOMIBIOTEPOB;
KOMIUIEKT  ydeOHONH  MeOenH, TaKeT  JIMICH3HMOHHBIX
nporpamm MS Office
JI-551 VYuebnas aynutopusi/JlabopaTopust | KOMIUIEKT —0OOpymoBaHHS Il ydeOHOH  J1abopaTopuu
MEXaHUKa, MOJeKyaspHas ¢usuka u|"MexaHuka, MoneKynspHas ¢(ui3uka u TepMOIUHAMHKA",
TEPMOANHAMHMKA! BKJIIOUaromuii B cebs 8 1abopaTopHBIX — YCTaHOBOK
mponsBoactBa ¢Gupmsl PHYWE; kommiekc mporpamMmHO-
ammapaTHeIf - 15 KOMIBIOTEPOB, KOMIDIEKT Yd4eOHOH
MebenH, MakeT JUIEeH3UOHHBIX porpamMm MS Office
JI-553 VuebHas aynutopus/JlabopaTtopus | KOMIUIEKT o0opymoBaHHA Uil ydeOHOH  JstrabopaTopuu
MEXaHUKa, MOJCKyIsipHas ¢usnka u|"MexaHuka, MOJNEKylsipHas (u3nka U TepMOTUHAMHKA",
TEPMOANHAMHUKA! BKIIOYAOmMi B ceOs & ;1abOpaTOpHBIX  YCTaHOBOK
nponsBoactea ¢upmsl PHYWE; kommiekc mporpamMMmHo-
ammapaTHelif - 10 KOMIBIOTEPOB, KOMILIEKT YdeOHOH
MeOeNH, MakeT JTUIEeH3UOHHBIX mporpamMM MS Office
JI-522 VYueOHas aynutopus/JlabopaTtopus | KOMIUIIEKT o0OpymoBaHMA Ui ydeOHOW  sabopaTopuu
OITHKH: "OnTHKa, aTOMHAs W sepHas (u3uKa', BKIIOYAIOIIUN B
cebss 6 1abOpaTOPHBIX YCTAHOBOK TPOW3BOACTBA (DUPMBI
PHYWE; xommiuekc mporpaMMHO-ammapartsHslii - 13
KOMITBIOTEPOB, KOMILIEKT yaeOHOH Mebenu
JI-524 VYueOHas aynutopus/JlabopaTtopus | KOMIUIEKT o0OopymoBaHHA Ui ydeOHOH  sabopaTopuu
OITHKH: "Onrtuka, atoMHas W saepHas (u3MKa", BKIIOYAIOIIMA B
ceOst 6 7Ta0OpaTOPHBIX YCTaHOBOK ITPOWU3BOACTBA (DHUPMBI
PHYWE; «xoMmIulekc IOporpaMMHO-anmapaTHbli - 8
KOMIIBIOTEPOB,  KOMIUIEKT  y4eOHOW  MeOenH,  MakeT
CTICNNATIM3UPOBAHHBIX JINIIEH3NOHHBIX NIPOrPaMM
JIro6oii Kopmoyc | YueOHass ayautopus Ui MPOBENEHHS | KOMIUIEKT yueOHoW mebenu a0 36 MecT Ais oOydaromuxcs,
MynbTumenuitHas 3aHATHH JIGKIMOHHOTO THUIIA W/WIM JUIS | MyIbTUMEAUHHOE  00OpylOBaHME, MarHUTHO-MapKepHas
MIPOBEICHUS TPAKTHUECKUX 3aHITUN: JocKa, pabouee Mecto mpemonasarens, IIKc moctymom x
UTC «Uureprer», DUOC yHuBepcuTeTa depe3 IHMIHBIA
kabuner Ha miatrpopme LMS Canvas, IHIIEH3UOHHBIE
nporpamMel MS Office, MS Teams, ESET Antivirus
JIro6oii koprryc VYueOHast aymuTopus JUIS  IPOBENCHUS | IOCKA, KOMILIEKT yueOHOH MeOenu Ha 30 mocaiouHbIX MeCT
VYueOHas aymuropus 3aHATHI JICKIMOHHOTO THITA W/WIK JUIS
TIPOBE/ICHUS TPAKTHUECCKUX 3aHATHH:

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

o mucuumnmae «PU3HMKa» MIPOBOISTCS TPH BUA 3aHATHIA: JIEKIIUH, IPAKTUUCCKHE 3aHATHS, TabopaTopHbIe 3aHATH. Ha mekmax
U3JIaraeTcsi B OCHOBHOM TEOPETHYECKHI MaTeprall, Ha IIPAKTHYECKUX 3aHATUIX KPATKO pa3dupaeTcsi TEOpUs U pellaroTes 3a1a4H,
Ha J1ab0paTOPHBIX 3aHSITHAX BBINOIHSIIOTCS J1a0OpaTOpHbIE paOOTHI.
Ha sexmusix ciemyer 3anmchIBaTh OCHOBHEIE YTBEP)KACHUS M (DOPMYITBL, IIOMEYaTh BayKHBIE MBICIH, BRIICITATE KIIFOUCBEIE CIIOBA,
TEPMHUHBI, a BCE PACCYKACHHS U MOSICHEHNUS JIEKTOpa HY»KHO BHUMATEIBHO CIYIIATh U IIOCTAPAThCA 3aIIOMHHUTE. KOHCIIEKT eKIuit
ClIeZlyeT IONOJIHUTh B COOTBETCTBHH ¢ «Bompocamu K 3K3aMeHy» CaMOCTOSITEIIBHO, TTOIb3YsCh YUEOHBIM OCOOUEM.

Bompocsl, TepMUHBI, MaTepHai, KOTOPHIi BEI3BIBACT TPYIHOCTH, IIOMETUTH ¥ HONBITATHCSI HAWTH OTBET B PEKOMEH TyeMO
nurepartype. Ecim camocTosTensHO He yaaeTcs pa3o0paThes B MaTepHaie, He0OX0IMMO ChopMyaIHPOBATh BOIIPOC U 3a1aTh
HPETIo/IaBaTeIIo Ha KOHCYJIBTAINY, HA TPAKTUUECKOM 3aHATHH. Y CBOSHHIO OOJIBLIOrO KOJINYECTBA SIBJICHUH M ONMCHIBAIOLINX HX
BEIIMYMH ¥ 32KOHOB CIIOCOOCTBYET OJMHAKOBBIM MOJXOJ K X PACCMOTPEHHIO.

IMpyn n3ydeHnn KaXka0ro SBICHAS 110 BO3MOKHOCTH HY>KHO:
a) IPUBECTU Ha3BaHME SIBICHUS, CHOPMYINPOBATH €r0 OMpENeNICHUE M yKa3aTbh, YTO NMPOUCXOIUT B pe3ylabTaTe TOrO

1.
SIBJICHUS,

0) yka3aTh HEOOXOIUMBIE YCIIOBHS IJIs1 BOSHUKHOBEHHS M HAOITIOICHUS SIBICHUS,
B) OOBSACHUTH SIBJICHUE COTITACHO TOH MIIM WHOH TeOpHuH,
T') IPUBECTH IIPUMEPHI OCYIIECTBICHUS SIBICHHS B IPUPOJE U IIPUMEPhI IPUMEHEHHS B TEXHHKE;

2.

JUTS. KaXJTOW BBOAMMON (PH3MUYECKON BETMYUHBI:

a) MIPUBECTH Ha3BAaHUE BEJITMYNHEI,
0) ykazaTh CBOHCTBO (Ka4eCTBO), KOJIUYECTBEHHON MEpOil KOTOPOTo OHA SIBIISIETCS,
B) cOpPMYJIMPOBATh ONpeEIeICHHE,
T) 3aIMcaTh MaTeMaTHIECKOE BRIPAKEHHE, COOTBETCTBYIOIICE ONPEICIICHHUIO,

1) yKa3aTb
€) yKa3atb
3.

SIBJICHUH,

CANHUIY U3MCPCHUA U HANMECHOBAHUE €AUHNIBI U3MCPECHMA,
MaTCMaTU4YCCKHUEC CIIOCOOBI pacuera

1 OKCTIEPUMECHTAJIIbHBIC METOAbl HAXO0XKICHUS 3HAYCHUS BCIIUYUHBI;

a) NEPECUUCINTD (I)I/ISI/I‘ICCKI/IG 3aKOHBI, BbIpa)Xaromue 3aBUCUMOCTDH (I)I/ISI/I‘{GCKI/IX BCIIMYUH APYr OT Apyra B U3ydacMOM




0) chopMynHpOBaTh 3aKOHBI,

B) 3aIIMCAaTh 3aKOHBI B BUJIE MATEMATHYECKHX BBIPAIKCHHH,

') OOBSICHUTB 3aKOHBI B pAMKAaX TOM MIIH WHOW TEOPHH,

J1) CPAaBHUTD OIBITHBIC 3aKOHBI C TCOPETUUCCKIMH MPEACKA3AHUIMH,

€) yKa3aTh MPUYUHBI PACXOXKIEHHSI TEOPHUH C IKCIEPHUMEHTOM.

Penrenue 3a1a4 — HEOOXOMMOE YCIOBHE YCIEIIHOTO U3ydeHHs Kypca (usuku. PelieHne 3a1a4 moMoraeT ysaCHUTh (PU3HYECKHUi
CMBICII SIBJICHHH, 3aKPEIUTSET B AaMATH (H)OPMYJIBI, IPUBHUBACT HABBIKU MPAKTUYCCKOTO MPUMEHCHHUS TCOPETHUCCKUX 3HAHUM ISt
pelIeHHs KOHKPETHBIX 3a/1a4.

YMeHue peniath 3a1a4u IPHOOPETASTCS JUTUTEbHBIME M CHCTEMATHYECKUMH YIPAKHEHUSIMH.

Ha mpakTrueckux 3aHATHAX CTYACHTHI O/ PyKOBOACTBOM IIPEMIOAABATENS PELIAIOT 3aa4H 10 HanOoliee BaXKHBIM TeMaM Kypca.
J1n1s1 BBITIONHEHUS y4eOHOT0 IIaHa CTYAEHT CaMOCTOSATENBHO JOJKEH PEHIUTh OIpe/elIeHHOe KONNYeCTBO THUIIOBBIX 3aa4 B
COOTBETCTBHUHU CO CBOUM BAPMAHTOM JIOMAILHETO 3a4aHusl. [l CaMOCTOSATENBHOIO PEIEHMS 3a1a4 NPEKAE, YEM IIPUCTYIIHUTh K
pEIIeHHIO 3a/1a4, HY)KHO H3Y4YHTh (IIOBTOPUTB) TEOPETHUECKUI MaTepHa o TeMe 3aa4qH, pa3o0parTh IpUMephl pelIeHns 3a1ad Ha
9Ty TeMy B «MeTOaHUecKuX yKa3aHUSAX K MPAKTHUECKUM 3aHITUSAMY, a 3aTeM 0053aTeNIbHO MOIBITAThCS PELINTh 33139y, KaKOH ObI
«HETPHCTYITHOM» OHA He Ka3anach. 3alaui peKOMEH/IYEeTCsl PEIaTh B COOTBETCTBUU CO CIEAYIOLIUM IJIaHOM.

1) BHIMaTensHO IMPOYNTATH YCIIOBHE 3aadd, YCTAHOBHTH, Kakue (M3MUECKUE MPOIECCHl WM SBICHUS B Hel
paccMaTpUBAIOTCA.

2) Kpartko 3anmcath ycioBue 3aadd B CTOJIOMK WM B CTPOUKY, MOJHOCTHIO OTpPa3sHB MH(OPMALUIO, COAEPIKAIIYIOCS B
YCIJIOBHH 33/1a4H; YETKO YSICHUTB BOIPOC 33/1a4H; BHIPA3UTh BCE BEIMYMHBI B eMHULAX MexayHaponHoii cucremsl exunun (CH).
3) B Tex cmydasx, Korma 3T0 BOSMOXKHO, CHENIaTh PHUCYHOK, MOSICHSIOIINK COAepKaHHe 3aadd, U BHOCHTH B HETO
U3MEHCHUS U JOMOIHEHUS MO X0y PelIeHHs 3a1a4H.

4) Jnst ycraHoBneHus: pOpMYIIbI, MOAXOSIIEH Ul HaXOXKACHUSI HCKOMOM BEJMYMHBI B IaHHOH 3a/1aye, BCTIOMHUTB

OCHOBHEIE (hOPMYITBI, B KOTOPBIE BXOIUT MCKOMAasi BelmauHa. [1o comeprkaHnIo 3a1aqyl TOCTAPATHCS BEIICHHUTH, KOTOPBIE N3 HAX
MOXKHO TIPUMEHUTS JUIA PEIICHUS JaHHOH 3a1atdH.

5) BribpaB Ty win uHyt0 (GopMyly A HCKOMOW BEIMYHMHBI, MOMPOOOBaTh PEUIMTH 33/ady (Ha YEPHOBHUKE):

a) YCTaHOBUTB, KaKHE U3 BEIMYMH B BBIOPAaHHOH (opmyie:

- 3a7aHBl B YCIIOBUH 3alauH,

- MPUBOAATCA B CIIPABOYHBIX TaONHIax,

- HEU3BECTHBI;

0) BCITIOMHHUTB ApyTHe (GOPMYIIBI, B KOTOPHIC BXOAWT Ta WIIM HHas HEN3BECTHAS BENMYMHA U ITOCTAPATHCS IOTaIaThCsl, KOTOpasi U3
HUX TTOIXOAUT AJISI PEIIeHHs JaHHOH! 3aJa4H;

B) BBIPa3UTh HEM3BECTHYIO BEIMYMHY M3 BBIOPAHHOI ()OPMYIIBI ¥ OJCTABUTH MOJIYYSeHHOE BEIPaXKEHUE B (DOPMYITY JUIsl HCKOMO#
BEIIMYMHBI; BBINOIHUTh MATEMATHIECKHE IPEOOPA30BaHUs U MOMYIUTh HOBOE BBIPAKEHHE JUIST HAXOXK/ICHHUSI HCKOMOW BEJIMUHMHBI (B
(bu3MKe TIpH pEIIeHNH 3aa9 OOBIYHO HE COCTABISICTCS CHCTEMa YPaBHEHHUH, B KOTOPOH YMCIIO HEM3BECTHBIX PAaBHO YHCITY
YpaBHEHHUIA).

T') BBIIIOJIHUTD IYHKTHI 5,0 U 5B 1711 OCTaIbHBIX HEM3BECTHBIX BEIMYHMH; €CIIH IIPH 3TOM JUIsl HCKOMOH BEITMYMHbI HOIYYHUTCS
BBEIpa)KEHHE, COAEPIKAIIIEe TOIBKO H3BECTHBIE BEIIMYMHBI, TO OHO OYJIET OTBETOM B OOIIIEM BHIE.

6) Ecnu Ha ocHOBEe BBIOpaHHOM (DOPMYINBI IS MICKOMOH BEIMYHMHBI PEIINTH 3a/ady HE yJIaeTcs, MOmpoOoBaTh PEIINTh
3a/1a4y, BHIOpaB Il HICKOMOW BEJTMYMHBI PYTYIO ()OPMYITY U BBHITIOTHUB ITYHKT 5.
7 Ecnn B 3aade paccMaTpuBaeTcst OOMH M TOT XK€ Ipolecc (IBMXEHHE, SBICHHUE) IPH Pa3IMYHBIX 3HAYCHUSX BEIIMUHH,

OIHCHIBAIOIINX 3TOT IIPOIIECC, TO:

- BBIOpaHHYIO (OpMYyTy Ul UCKOMOHM BENIMYMHBI HAIMCATh JUIS KaXKAON CHUTYaIllM, BBIOPaB HOMEp CHUTyalluH B KadecTBE
WH/IEKCOB BEJIMUUH;

- 13 ypaBHEHUH TONYYUTH BHIPaXKCHUE IS NCKOMOW BETMYUHEI (IIPH 3TOM HEKOTOPHIC HEW3BECTHBIC, KOTOPHIE HAXOIUTH
He TpeOyeTcs, MOI'YT COKPATHThCS WIIH YHHYTOXHUTHCSA);

- BBIMOJTHUTE MYHKTHI 5 U 6 JUISl OCTaBLIMXCSI HEU3BECTHBIX BEIWYMH.

8) OdopmiteHne penieHus 3a1aqy B YHCTOBUKE JIOTHYHO HAYMHATH C 3alUCH (OpMyIIbl, Ha OCHOBE KOTOPOH HAaXOIUTCS
MCKOMasi BENMYMHA.

9) Pemienne 3agaqy B YMCTOBUKE COMPOBOXKAATh KPATKHMU MOSCHEHHSMH: IIPUBECTH HA3BaHUS 3aKOHOB U (pOpMyI, KOTOpBIE

UCTIONIB3YIOTCS TIPU PELIEHUH 3a1auu, 1 0OOCHOBAaHUSI IPABOMOYHOCTH UX MCIIOIb30BaHHUS.

10) ITomcTaBUTE B OKOHYATENIFHOE BBIPAKEHHE JUIST MCKOMOI BEITMYHMHBI YHCIIOBBIC 3HAUCHMS BEIIMYWH, BEIPAXKECHHBIX B
enuanax CH; mpou3BecTy BEIYMCICHHS, PYKOBOACTBYACH PaBUIAMH IIPUOIKECHHBIX BEIYMCICHHH; 3aIIMCaTh B OTBETE YHCIOBOE
3HaYEeHHUE U COKpallleHHOe HAaUMEHOBAaHHE eTUHHILIBI N3MEPEHHS HCKOMON BETTMYUHBI.

11) OIeHNTS, TIIe 3TO EeNeco00pa3Ho, MPaBIONOI00HOCTh OTBeTa (OIEHHTH OTBET HA (PU3HYECKYIO PEabHOCTH).

Ecnm nombiTka okaxeTcs HeyAaqHOH, BBIICHUTD IPHYHHY (IIOMYyINTh KOHCYIBTANIO) Y TPENOIaBaTeIs.

3agaun AT JOMAIITHETo 3aJaHusl MOA00paHbl TaK, YTO COAEPIKAT HIEMEHTHI 33/1a4, IpeIaraéMbIX Ha KOHTPOIBHBIX padoTax.

JlabopaTopHbIe pabOTHI OPHEHTHPOBAHEI HAa TIPAKTHYECKOE M3YdeHHE Hanbosee BayKHBIX (DU3MUYECKUX SBICHUH, IPHOOpETEeHNE
3JIEMEHTAPHBIX HABBIKOB AKCIICPIMEHTHPOBAHNUS, OBJIAACHHE TEXHUKONH H3MEPEHHUIT U IPaMOTHYIO 00pabOoTKy pe3ynbTaToB
HU3MEpPEHUH.

ITpy TOATOTOBKE K BHIMOJHEHHIO TA0OPATOPHBIX PaOOT PEKOMEHAYETCS: a) H3y4UTh COOTBETCTBYIOILYIO TEMY,

0) 03HAKOMUTECS ¢ METOIMYECKAMH yKa3aHUSIMH K JJabopaTopHOH padore.

Jlns momy4eHus AOITycKa K BBIIOMTHEHHIO JTaOOPaTOPHOH paboThl HEOOXOMUMO B TETPAIH AT Ta0OPaTOPHBIX PabOT MUCHMEHHO
OTBETHUTH Ha BONPOCHI:

a) KaKoe sIBIICHHE N3y9aeTcsi, KAKUMH BEITMIMHAMH OITMCHIBACTCS 3TO SIBICHHE U KaKWe BENWYNHEI OIIPEICIAIOTCS B JaHHOH padore,
6) mpuBecTH pacdeTHbIE (OPMYITBI IS BENMYNH, YKA3aHHBIX B «3aIaHUAKY,

B) IIPMBECTH HA3BAHUS U ONPEACIICHHS BEINYMH, BXOASAIINX B pacyeTHbIE ()OPMYIIBI, U YKa3aTh, KaK HAXOISTCS UX 3HAYCHHMS.




[Ipu BeImonHEHNN Ta00PATOPHON pabOTHI MPOU3BOAATCS HEOOXOAUMBIE U3MEPEHH. 3alaHus 1 00pabOTKa pe3yIbTaTOB U3MEPEHUI
BBITIOHSIOTCS. CAMOCTOSTENBHO, BHE 3aHATHI.
OdopmiteHHBIE B OTAETBHOM TETPaan OTYETHI PH 3alHUTe JJAO0PATOPHOH PabOTHI IPEICTABIISIOTCS MPEIIOJaBaTEINIoO.
Crenyet y4ecTs, 9To 6€3 OCHOBATEIBHOH CaMOCTOSTEIFHON pabOoTHI IO ITOATOTOBKE BBITIOIHUTE Ipaduk 1abopaTopHOro
NPaKTHKyMa CBOEBPEMEHHO IPAKTHYECKH HEBO3MOXKHO.
JIis 3a1uThl TAOOPATOPHBIX PAOOT HEOOXOAUMO:
a) B TETpaaH I TaOOPaTOPHBIX PAaOOT BEITOIHUTE 00PaOOTKY pe3yIbTaTOB M3MEPEHHH B COOTBETCTBUH C «3aaHUAMIY,
NPHUBE/ICHHBIMU B « METOIMUECKUX yKA3aHUSIX»;
0) MOArOTOBUTH OTBETHI HA BOIIPOCHI ISl CAMOKOHTPOJIS], COOTBETCTBYIOLINE «Bomnpocam k sk3amMeHy» 110 UCCIIeJOBaHHBIM B
nabopatopHoii padote sBieHusIM (cM. 11. 7.3.1.2).
Jlnis cTHMYITIPOBaHUS CUCTEMATHIECKON CaMOCTOSITEIIFHON pabOTHI CTYJCHTOB 10 N3Y4YEHHIO TEOPETUIECKOro MaTepraa 1o
HEKOTOPBIM pa3JieaM Kypca IPOBOJSTCS KOJUIOKBHYMBI, €CJIH OHM IPELyCMOTPEHbI yueOHBIM I1aHOM. KoJUIOKBIYM pOBOIHUTCS
WK B BUJIE COOECEI0BAHNS, I IIMCEMEHHO 110 YKa3aHHBIM 3apaHee BOIPOCAM.

ITpoMeKyTOYHBIM KOHTPOIBHBIM MEPOIPHUATHEM (ATTECTAINEH ) SBIAETCS 3K3aMeH. BOMpoCk! K HUM, B OTIIMYHE OT BOIIPOCOB
K KOJUIOKBHYMY, SIBJISIFOTCSI 0O30PHBIMH 110 COOTBETCTBYIOLIMM TeMaM. J[JIs yCIIeIHoro pe3y/braTa peKOMEeHAyeTCsl OTBEThI Ha HUX
HPOJLyMBIBaTh, IIOATOTOBHUTH (B BUJE KPATKHX 3aMETOK) 3apaHee, 10 Mepe U3y4EHUS] COOTBETCTBYIOIINX TEM.
B ortBeTax Ha GONBIIMHCTBO BOIPOCOB HY>KHO CTapaThCs MPHUIACPKUBATHCS CICIYIOMIETO TUIaHa:

1) MIPUBECTH OMpeNeNieHne (U3UIECKOTO SBICHHS C YKa3aHHEM YCIOBHS BOSHHKHOBEHHS 3TOTO SBJICHHS WIH OIpENCIICHHE
(uznyeckol BEMUUMHBI C YKa3aHUEM CBOMCTBA (KauecTBa), KOTMYECTBEHHONH MEPOM KOTOPOro OHa SIBIISIETCS;

2) yKa3aTb, OT YEro U KaK OHH 3aBHCST (OIBITHBIE 3aKOHOMEPHOCTH, 3aKOHBI, ()OPMYIIBL);

3) TIPUBECTH OOBSICHEHHE (TOIKOBAHME) OMBITHBIX 3aKOHOMEPHOCTEH B paMKax TOM WM MHOIM TeopHH (TeX WM MHBIX
MpeacTaBlIeHuN );

4) CPaBHUTb TEOPETUYECKHE pPEe3ylbTaThl C ONBITHBIMU M yKa3aThb UX COOTBETCTBHE U HECOOTBETCTBHE APYT APYTY;

5) yKa3aTh NMPUINHY HECOOTBETCTBHS W IPHBECTH OOBSICHCHHE HECOOTBETCTBHSI B HOBOH TEOPHH;

6) IIPUBECTU IPUMEPBI IPAKTUUECKOrO MPUMEHEHUS.




