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|. Heau v 3axa4u AUCHUNIIMHBI (MOIYJIA)

[IporpamMma npeanasHaueHa Juist odecrneueHus: kypca «Pusnka», U3y4aeMoro CTy/IeHTaMu B
TE€YEHUE BTOPOIO CEMECTpA.
Iens xypca — 3HAKOMCTBO C OCHOBHBIMH 3aKOHAMU (PU3UKH U BO3MOKHOCTSIMH UX IPUMEHEHHUSI IPU
pelieHuy 3a1a4, BO3HUKAIOIINX B IMOCIEAYIOMIEH MpodhecCuOHATBHOM IeATeTbHOCTH.
JInst nocTrKEeHUs: JaHHOM LIeJIA CTaBSTCS 3aia4M:

e u3y4YnTh (PyHIAMEHTaIbHbIC (HU3NYECKUE 3aKOHBI W SBJICHHS, JICKAIIlUe B OCHOBE
COBpEMEHHOM (pU3nUecKoil KapTHUHBI MUPA;

e o0ecreynuTh YIIIyOJICHHOE H3y4YeHHE HauOoJiee BaXKHBIX OTKPBHITUH B o0JlacTu (U3HKH,
OKa3aBUIMX ONpPENEISAIONIEe BIMSHUE Ha pa3BUTHE (DU3UKO-XUMHUYECKHMX METOJIOB
UCCIIeIOBaHHI B (PU3UKE TTOYB;

e CIOCOOCTBOBATh PA3BUTHUIO HAYYHO-HCCIIEOBATEIbCKUX M HAay4YHO-IPOU3BOJACTBEHHBIX
KOMITETEHITNH, Oa3upyIOIUXCS Ha 3aKoHaX (U3WKH, B OOJIACTH W3YYCHHUS W aHaIu3a

(hU3UYECKUX CBOMCTB MOYB.

1. Mecto aucunmimusl (moay.as) B crpykrype OIIOII BO

JucturmuHa «Du3nkay 0THOCHTCS K 00s13aTeIbHOM yacTh 0Jioka quciuIuivH b1.

Bxonneie 3HaHMS, yMEHUS W KOMIIETCHIIMM CTYACHTOB, HEOOXOJMMBIC I HW3YUYCHUS
JTUCITUTITMHBI, OMPEACISIIOTCS WX 0a30BBIMU 3HAHHMSAMH, TOJYYCHHBIMH TPU HM3YyUYCHUH (PU3HKH,

XUMHUHU U MAaTEMATHUKH B KYPCC cpez(Heﬁ IIKOJIBI.

I11. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI

[Tocne u3ydenus Kypca GU3UKH, CTYACHT JIOJDKEH 00J1a/1aTh CISAYIOIMUMHA KOMIIETEHITUSIMU:

- Cnocoben g pemieHHs NpopecCHOHAIBHBIX  3a/ad  HCIOJb30BaTh  OCHOBHBIE
3aKOHOMEPHOCTH B 00JacTH MaTeMaTWKH, (PU3MKH, XUMHUHM, HayK O 3emie, OHMOJIOTHU H
9KOJIOTHH, MTPOTHO3UPOBATh MOCIEACTBUSI CBoeH mpodeccronanbHon aestenbroctu (OITK-

1).

W3ydyeHne Kypca HAmpaBiICHO Ha Pa3BUTHE IMPEACTABICHUN CTYACHTOB O (PU3UYCCKOM
KapTUHE MHpa, paclIMpeHue, yriyoleHne u 0000IeHne 3HAHUH O CTPOCHUH BEIIECTBA, PA3BUTHE
MO03HABATENBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUECKUX CIOCOOHOCTEH. OCHOBA MONTYyYEeHUS
(¢U3NYEeCKUX 3HAHUM — HE TOJBKO H3YyYCHHE TEOPETHYECKUX IIOJIOKEHHH M 3aKOHOB, HO W

71a00paTOPHBIN IKCIIEPUMEHT.
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IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUIINHE (MOIYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHHS KOMIIEeTeHIIUH

3aKOHOMEPHOCTH B
obnactu
MaTEeMaTHKH,
(buU3UKHN, XUMUH,
HayK o0 3emie,
Oounonoruu u
9KOJIOTHUH,
MIPOTHO3UPOBATH
HOCJIeACTBUS CBOEH
npodecCuoHAIbHON
JIeATEIbHOCTH;

9KOJIOTUH [Tl PELLICHUS
npodeccroHalbHbIX 3a1a4
MIOYBOBEICHUS

KoMmnierenuus NuaukaTopsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHIN I

OIIK-1 HJIK onk11 3Haer:

Criocoben 151 I/ICHOJIL3yIOT 0a30BbIE ° (ﬁuguqecxue OCHOBbl MeEeXAHUKU,
peleHus 3HaHUSI OCHOBHBIX O0IUX Konebanus u 60.JIHbI, OCHOBbL
npo¢eCCUOHATIBHBIX | 3aKOHOMEPHOCTEN B MOJEKYAAPHOU Puzuxu u
3a/a4 00JIacTH MaTeMaTHKH, MepMOOUHAMUKY, — DJIeKmpudecmea U
UCIIOJIb30BaTh (Gu3uKH, XUMHUH, HAYK O MazHemusma, OnmuKu, amoMHOU U
OCHOBHBIE 3emiie, OMOJIOTUH U A0epHoll Puzuxu 8 obveme,

YmMmeer:

®  00BACHUMb OCHOBHbIE HAOIIVOAeMble
NpUpoOHble U MEXHO2EeHHble S6NeHUs U
aghghexmoi c nosuyuti
@yHOamMeHmanbHvIX Qusuveckux
83AUMOOCUCMEULL;

®  UCTONKOBbIBAMb — CMBICA — (PUBUYECKUX
8eUYUH U NOHAMULL,

® pabomamo c npubopamu u
0b6opydosaHnuem COBPeMEHHOU
Gusuueckoti 1abopamopuu.

Biageer:

® Memodamu  npogeoeHus  uudecKux
uUsMepeHutl, Memooamu KOPPeKmHOU

He0OX00UMOM OJisl  OCBOEHUs  (DU3UKU
nous.

UCNONL306aMb (hU3UYeCKUe 3aKOHbL NpU
auanuse u  peuwenuu npobnem
npogheccuoHanbHOU OesimelbHOCIU,

OYEHKU nocpeutHocmu npu npoeedeHuu
qbusuuecxoeo IKCnepumenma,

SHAHUAMU 06u;eqbu3uquKux 34KOHO6 U
NPUHYUNOE 6 BAdICHEUUIUX
npakmu4yeCcKux npuiloxNCerusx 61/10.71021/!1/!,
IKOoJlocuu u ¢M3MKU noues.

IV. Conepixanue u CTPYKTYpa IMCHUIIMHBI (MOLYJ151)

OO0BeM IUCIUILIMHEI COCTABIAET 2 3a4ETHBIX €UHUIE], /2 Yaca, B TOM 4ucie 42 4acoB

KOHTaKTHOU paboThlI.

3aHATHA IpoBOAATCA TOJBKO B OYHOM (I)OpMe O6y‘{eHI/IH C IPUMCHCHUCM OUCTAHIMUOHHOI'O

KOHTPOJISI CaMOCTOSITeTIbHON paboThl cryneHToB uepe3 DaOC daxynbrera. DIEKTPOHHON U

JUCTAaHIIMOHHOW (hopM 00yUEeHHUsI HE IPEyCMAaTPUBAETCSL.

Ha npakTtrueckyio moaAroToBKy OTBOAUTCS 16 ayIUTOPHBIX Yaca (BO BpeMs BBITIOJTHEHHS

1a00paToOpHBIX PadoT).

dopma MPOMEKYTOUHON ATTECTALMU: 3aYET.



4.1. Conepma}me AUCHUIIVIMHBI, CTPYKTYPHUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁl—[l)IX 3aHSATHI M OTBEJEHHOI0 HA HUX KOJHYECTBA

AKaJACMHUYCCKHUX 4YaCoB

Bunp! yaebHoli paboThl,

BKITIOYAsi CAMOCTOSITENIEHYO paboTy 00yJaromxcs,
MIPAKTHYECKYIO TIOATOTOBKY U TPYIOEMKOCTb

DOopMBI TEKYILErO
KOHTpPOJIS yCIIEBAEMOCTH;
dopMa IpOMEXYTOUHOM

xR
=
g E
=
- 8 o (B gacax) aTTecTaluu
Q g <
Q = 5 KonurakrHas pabora 11 cI10aaBaTeiAa C no ceMecmpaM)
N 5 ] E 5 p p 5
o &
Pa3zjen QUCHUILIMHBY/ TEMA g z z '8 obyHarouMuCs =
/H 5 = B e B
o 3 $ = & S
m g 2 | Jlexumn CemuHapckue/ Koncyns § =]
g g{ MpaKTHIecKue/ TalNH Q2 &
e JabopaTopHbIe =
3AHATHSA ©
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1. ®usndeckue OCHOBBI MEXaHUKH 2 6 0 2 0 4 | Otu€tsl IO
2 | Paznen 2. TepmoauHamMuKa M CTaTUCTHYECKas PU3UKa 2 8 2 2 2 4 | maboparopHoit
3 | Pazmen 3. DiIEKTpUYSCTBO M MAarHETU3M. 2 | 12 4 4 4 4 | paboTe, KOHTPOJIbHBIC
4 | Paznen 4. KoneGaHusi ¥ BOJTHBI 2 | 10 2 2 2 6 | BOIIPOCHI,
5 | Paznmen 5. BogHoBas onTrka U KBaHTOBas (hHU3MKa 2 | 12 4 4 4 4 | TCCTUPOBAHMS 11O
6 | Paszmen 6. OcHOBBI aTOMHOM U SA€PHON (PU3UKU o | 14 4 2 4 g | PasaciaM, 1oMaline
KOHCIICKTBI
KOntpons | 2 8
KCP| 2 | 2
Dx3aMeH
Htoro uacon 72 | 16 16 16 30




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEILHOM PadoThl 00YYAIOUIUXCS MO0 TUCHHUIIHHE

CamocTosTeNbHas padoTa 00yJIaroIXCs YuebHo-
METOIHYECKOE
Cpoxu OneHovyHOE
Cemectp HasBanwue pa3zzaena, TeMbl . TpynoemkocT obecrnieyeHue
Buj camocTosTeNnbHOM paboThl | BHITIOJIHEHU CpPeCTBO .
4 b (4ac.) CaMOCTOSITEIbHON
paboThI
2 Pasnensr 2,3,4,5,6 Odopmnenue oTyeTa no| B Teuenue 4 Oruit
nabopatopHoO# pabote cemecTpa Metonnieckue
[ToaroToBka K 3amIMTe OTYETa IO OtBeTHI HA MaTepuabl K
. B Teuenue
2 Pa3nmensr 2,3,4,5,6 nabopaTopHoii paborte ceMecTha 4 KOHTPOJIbHBIE nab.paboTam
P BOIIPOCHI
ITo xaxxnomy M3 LIECTH pa3leIoB IToaroroBka K UTOrOBOMY IIpoiitn
TECTUPOBAHUIO CaMOCTOSIT
€JIbHOE
TECTUPOBA
e Bcea
2 ’ 10 Tectbl peKoMeHyeMas
OCBOMUTh
nauTeparypa
TEOpEeTHYE
CKHI
Marepual
TEMBbI
Pasnensr 3,4,5,6 [Toaroroska nononuenuii no  |K xoHIy B
cst
TeMe JIEKIINH (MHTePaKTUBHAS |KaXJI0TO
2 N 12 Koncnexr peKoMeHryeMas
(dbopMa 3aHATHIT), KOHCIIEKT HA [CEMecCTpa
nauTeparypa
BBIOpAHHYIO TEMY M3 CIHCKA
OO6uuit 00beM caMOCTOATEIbHON PadOTHI MO AUCHUILIHNHE (Yac) 30




4.3. Coaep:xanue y4eOHOro MaTepuajia
ConeprkaHue pa3/ieioB U TeM JUCIUILTTHBI
Beeoenue
Qu3zuka 8 cucmeme ecmecmseeHuvix Hayk. Odowas cmpykmypa u 3a0adu oucyuniuusl « Qusuxay.
Eounuyul ¢pusuueckux senuuun. Cmpykmyprule snemenmoi mamepuu. Cunvl u 63aumooeticmsus 8
npupooe.
NE 1. Quzuueckue 0CHOBbI MEXAHUKU
1.1. Kunemamuxka
OcHo@ubie KuHemamuyeckue Xapakxmepucmuku KpPUBOJIUHEUHO020 OBUNCEHUS: CKOpPOCMb U
VCKOpeHue: HopmanbHoe u manzenyuaivhoe. Kunemamuka 8pawamenbHo20 08UNCEHUA. Y2l08as
CKOPOCMb U Y211080€ YCKOPEHUE, UX C853b C TUHEUHOU CKOPOCMbIO U YCKOPEHUEM.
1.2. lunamuxa
3axonvr Holomona. Macca, umnynsc, cuna. 3aKon coxpanenus umnyavca. Momenm umnynvca
MamepuanbHo MoyKu u mexanuyeckou cucmemsl. Momenm cunvl. Ypasnenue momenmos.
Ypasnenue osusicenun mamepuanoHot mouku 8 KOOpOUHAMHOU ghopme.
1.3. I'pasumayuonnoe none 3emnu
Cuna msasxcecmu u cpasumayuonnoe noie 3emau. Xapaxmepucmuxku 2pasumayuonHo20 NoJis:
HanpsaxceHHocms u nomenyuan. Ilomenyuanvusie cunvi, 66edenue NOHAMUS NOMEHYUANA O
83AUMOOEUCMBYIOWUX MEL.
1.4. Dnemenmor mexanuxu meepoozo menda.
Momenm cunbt U MOMeHmM UMNYIbCA, UX B3AUMOCEA3b U 3AKOHbL cOXpaueHus. Jlegpopmayus
meep0do2o menda, 8udvl deghopmayuii, 3akon I yrka. Ynpyeue oeghopmayuu epynmos.
AE 2. Tepmoounamuxka u cmamucmuyueckasn Quzuka
2.1 Dnemenmol cmamucmuyeckou u MOJEKYIAPHOU PUUKU.
Ocnosnoe ypasnenue MKT. Cmenenu c600600bl MONEKY U pacnpeoeneHue SHepeuu o CmeneHam
c60000b1. Pacnpeodenenue Makceenna, sxcnepumenmanvioe obocnosanue. Pacnpedenenue
bonvymana u bapomempuueckasn ghopmyna.
2.2. Dnemenmul mepmMoOUHAMUKU.
Pasnosecuvie u Hepasnogecnvie cocmoanus, epems penakcayuu. Ypaewenue COCMOAHUA
uoeanvrozo 2asza. Mzonpoyeccuol. Ilepsoe nauano mepmoounamuxu, aouadamuyeckui npoyecc.
Obpamumbie u HeoOpamumbie npoyeccovl. SHMponus. Bmopoe nauano mepmoounamuxu.
2.3. Dnemenmol puzuyeckol KUHeMmuKu
Haenenue 6 scuokocmu u ease. Jlamunapnoe u mypoynenmuoe meuenus sHcuoKocmu. Bazkocme.
Memoouxa onpedenenus eazxkocmu. Baskocmw, kax ¢husuueckoe ceolicmeo Kpogu. Henenus

nepexnoca:. oug@ysus, menionposoOHOCmMb, GHYmpeHHee mpeHue. bpoyHosckoe oOsudicenue.
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Ilpoyeccvl nepenoca 6 ¢huzuke nous. Ilogepxnocmuoe namsdxicenue. JJeudiceHue HCUOKOCMU 6
Kanuaapax. moonus.
AE 3. Dnekmpuuecmeo u MacHemu3m

3.1.Onexmpocmamuueckoe noie u e2o XapaxKmepucmuxu.

llone ounons. Ilomox eexmopa. Ilomenyuan. Oxeunomenyuanvhvie nogepxrnocmu. Ce:3b
HOMEHYUANA U HANPANCEHHOCMU INeKMPULECKO20 NOJIA.

3.2.Ilocmosnnbli mokx.

Dnekmpuueckuti mox,; cuia u niomuocms moka. CmopoHHue cuvl, 31eKmpooSUICYWAst CULA U
Hanpsicenue. 3axon Oma 6 unmeepanvhol u ouggepenyuanvhoi gopme. 3axon [coyns —
Jlenya. I'anveanuzayusa u snekmpogopes. Ilopoec owyymumozco moxa. Dnexmpuueckuil mox 8
NeKMPOIUMAax.

3.3 .Macnumocmamuxa

Maenumnoe 63aumooeticmeue NOCMOSAHHLIX MOKO8. Bexkmop macnummuoi unOyKyuu. 3aKoH
Amnepa. Cuna Jlopenya. /lgudsccenue 3apsoos 8 2.1eKmpuyecKux u MazHumnulx noiax. 3akon buo-
Casapa-Jlannaca. Teopema o yupxynayuu (3aKoH NOAHO20 MoOKa). [leticmeue nocmosHHO20
MAZHUMHO20 NOJISL HA OP2AHU3M.

3.4. Maenummnoe none 3emnu.

Maenummnoe none u e2o xapaxmepucmuxu.

3.5. Macnumnoe none 6 seuiecmae.

Ilpupooa macnemusma. Macnumnovle Momenmsl 31eKMpPoHa U amoma. /ua- u napamacHemuxu.
Hamaenuuennocmo. Maznumnoe none 6 sewyecmee. @eppomacnemuku u ux ceovicmeaa. Ilpupooa
Geppomacnemuszma. /eticmsue nepemeHH020 MACHUMHO20 NOJISL HA OPLAHUSM.

3.6. Ocrosvl meopuu Maxceenna 0ns 31eKMPOMASHUMHOZO0 NOJIAL.

Buxpesoe snexmpuueckoe none. Tox cmewenus. Ypasnenus Makceenna 0ns 91eKmpomMacHUmHo20o
RO, UX 8UO OISl CINAYUOHAPHBIX NOJIEl.

JE 4. Konebanusa u o1nbt

4.1.I'apmonuueckuti ocyurnsamop.

Mamemamuueckutl, npys’CUHHBI, uzudecKul. YpasHeHue 2apMOHUYECKUX KOJIeOAHUI,
cll0dceHue Koebanuli 00H020 HanpagieHus U OOUHAKOBOU Yacmomul. Ynpyaue 6onnvl. Ypaenenue
bezywell 80JIHbL.

4.2.OnekmpomazcHumnwle 80NHbI.
Huggepenyuanvroe ypasnenue 31eKmpoMacHUMHOL 80JHbL. IHEPIUsL INEKMPOMASHUMHBIX BOJIH.
Hmnynoc snexmpomacHumno20 nois.

4.3. Viempa3zeykosvie memoovl 6 ghusuxe nous.
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Dgpgpexm [lonnepa. AkycmuuecKkue u yibmpazeykogvle Memoobl Npu UCCAeO08AHUU CIPYKIMYPHbIX
HeOOHOPOOHOCHELL.

HE 5. Boanoeasa onmuka u keanmoesas pusuka
5.1. Humepgepenyus ceema.
Cnoowcenue 08yx MOHOXPOMAMUYECKUX INEKMPOMASHUMHBIX 60aH. [lonamue Kozepenmuocmu.
Knaccuueckue onwvimvl. Hnmepghepenyus 6 monkux naenxax. 1[onocpagua. Aenenue
uHmepepeHyuu npu u3y4eHuyu ONMuUYecKuUx c80UCmMa KpUcmaiios.
5.2. Jugppaxyus ceema.
IHpunyun Ioiicenca-@penens. ObvacHenue ougpakyuu Ppenens Ha KpyeioM Omeepcmuu u
Kpy2nom sKkpare npu nomowyu 30n Ppenens. Paspewarowas cnocoonocms onmuieckux npubopos.
Jugpaxyusa Opayneopepa na wenu.
HHugpakyuonnas pewemra. /fucnepcusi u pazpeuarowdas cCnocoOHOCMb peulemxu.
5.3. Penmeenogckue nyuu.
Hudpakyus na makpomonexkynax. Xapakxmepucmuueckoe peHmMeHO8CKOe U3NyueHue. 3aKoH
Bynvgpa - bpeeaa.
5.4. llonapuzayus ceéema.
Ilonamue o nonsapusosanHom ceeme. 3axon Mantoca. IIpoxoscoenuss ceema uepes cucmemy
noaapuzamop — Kkpucmain — anaiusamop. Ionapusayus ceema npu ompadxcenuu u npeiomieHuu.
3axon Bprocmepa. Jluneiinoe 08ynyuenpenomienue.
5.5. Bpawenue nnockocmu nonsapusayuu
Caxapomempus. [lonapuszayuonnulit MUKPOCKON
5.6. Tennosoe usnyuenue
Mooenv abconromno uepnozo mena. Cnexmp mennogozo usnyuenus. Cepvle mena. 3aKoH
Cmeghana-borvymana. 3axon Buna. Duepeus keanma sneKmpomacHumHo20 U3JLy4eHus..
5.7. Keanmosas npupooa usnyyeHus.
Macca u umnyavc pomona. [asnenue ceema. Ipgexm Komnmona. @omosghgexm.
5.8. Jlromunecuenyusl.
Cnocobvl 6030yaicoenus, Mexanuzmvl 21eMeHmMapHulX Npoyeccos, [numenrbHoCms ceeyetus,
Cnexmp mwomunecyenyuu. Ilpasuno Kawwu. 3axon Cmoxca-Jlommens, Ilpasuno Jleswiuna,
Keanmosuwiii 6v1x00 nromunecyenyuu. Ilpasuno Basunosa.
5.8. Ksanmosas mexanuka
T'unomesa oe Bpouna. /[ugppaxyus mukpouacmuy. Ilpunyun neonpedenennocmu I etizendepea.
Bonnosasa ¢ynxyus, ee cmamucmuyecKuti CMbuIC U YCIOB8UA, KOMOPLIM OHA  OOJIHCHA
voosnemeopsams. Ypasnenue Lllpeounzepa. Keanmosas yvacmuya 6 00HoMepHOU NOMEHYUATLHOU

ame. OOHOMeEPHbBII NOMEHYUANbHBIU NOpOo2 U bapbvep.
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JIE 6. Ocnoevt amomnoii u a0epuoiu pusuxu

6.1./1nanemapnas modenvb amoma.
AHenenus noomeepaicoaroujee cnodcHoe cmpoenue amoma. Mooeru amoma no Tomcomy u
Pesepgopoy. Onvimer Pezepgpopoa no paccesnuio anvgha-uacmuy. Hoepnas mooenv amoma.
Omnupuueckue 3aKoHoMepHOCmU 8 amomublx chekmpax. Popmyna baremepa
6.2. Ochosbl Ghusuxu amomnozo sopa.
HUckycemeennoe npespawenue amomuuix sioep. Omkpvimue Hetimpoua. CmpoeHnue amomHo2o
sa0pa. 3anuce sdeprvix peakyuil. Mzomonwi. [lonsmue 0 Me30HHOU meopuu I0epHbIX cul. IHepeust
cea3u u degpexm maccol. Mlcnonvzosanue s0epuvix npespaujenull;, YyenHas peaxyus oeieHus soep.
TepmosoepHvle peaxyuu.
6.3. Paouoaxmugnocmo.
Buowt u 3axonst paouoaxmuenozo usnyuenus. Hoepuvle peakyuu. /lenenue sioep. Cunmes soep.
Toznowenue paouoakmuenozo usiyueHusi 6 eewecmee. /lozvl. Paduoaxmusnvie uzomonsi 6
npupooe.

IlepeyeHb JIEKIIMOHHBIX 3aAHATHIA

Ne Ne paznena u | HaumenoBanue ucnosnszyeMbix | Tpynoe | Ouenounsie | Dopmupye

/1 TEMBI TEXHOJIOT NI MKOCTb CpencTBa MBIE
JIACLIUIIIIUHBI (dachr) KOMIIETEH
(MoTyIIsT) 017051
1 2 3 4 5 6
1.1.
1.2 JIeknus ¢ uCIoJIb30BaHUEM Tecr,
1 . N . 2 HaJIA4ue OIIK-1
1.3 MYJIbTUMEIUHHBIX TTPE3CHTAINN
KOHCIIEKTOB
1.4
2.1 Tecr,

Jlex1us ¢ UCIojILb30BaHuEM

2 2.2 MVJIETUMEIUNHBIX IPE3EHTAIINN 2 HaIne OIIK-1
2.3 y p KOHCIIEKTOB
3.1 JIeknus ¢ uCIoJIb30BaHUEM Onpoc,
3 . . 2 HaJIM4yue OIIK-1
3.2 MYJIbTUMEIUHHBIX TTPE3CHTAINN
KOHCIIEKTOB
3.3
3.4 Jleknus ¢ UCIOIb30BaHUEM Tecr,
4 . N . 2 HaJIA4ue OIIK-1
3.5 MYJIbTUMEIUHHBIX TTPE3CHTAINN
KOHCIIEKTOB
3.6
4.1 Jlek1us ¢ UCTIOJIB30BAHUEM Tecr,
5 4.2 MVJIBTUMEIUNHBIX IPE3EHTAIINN 2 HaIne OIIK-1
4.3 y p KOHCIIEKTOB
5.1
5.2 Jlekuus ¢ UCIoiab30BaHUEM Onpoc,
6 2.3 MYJIbTUMEINUHBIX IPE3CHTAINN 2 Hamrne OlIK-1
54 y P KOHCIIEKTOB
55

7 5.6 2 Tecr, OIIK-1
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5.7 HAJINYHE
58 Jleknus ¢ I/ICI:I'OJIBS.OBaHI/ICM } KOHCIICKTOR
59 MYJIbTUMEIUMHBIX MTPE3eHTAIHI
6.1 JIlekuus ¢ UCTIOIB30BAHUEM Tecr,
8 6.2 . . 2 HaJu4ue OIlK-1
MYJIbTUMEUIHBIX MTPE3eHTAINHA
6.3 KOHCIIEKTOB
4.3.1. llepevyeHb ceMHHAPCKUX, MPAKTHYECKHX 3aHATHII H J1a00PaTOPHBIX padoT
Ne Ne paznena u HanmenoBanue cemuHapos, Tpyno | Ouenounsle | @opmu
n/m TEMBI MIPAKTUYECKHUX U JTAaOOPATOPHBIX | EMKOC cpencTBa pyemble
JUCIATUTHHBI pabot Tb, KOMIIET
qachl SHINH
1 2 3 4 5 6
2. | Tepmogunamuka | 1.0Onpenenenue koddduimenta 2 Oruer, onpoc | OIIK-1
U CTaTUCTUYECKAsl | BA3KOCTH BO3JyXa, pacueT
buzuka CpeIHEeH IIUHBI CBOOOIHOTO
npobera u 3PPEeKTUBHOTO
JMamMeTpa MOJIEKYJ BO3TyXa.
3. | DnexrpuuectBo u | 1. 3ydeHue oCHOBHBIX 4 Oruer, ompoc | OIIK-1
MarHeTu3M 3aKOHOMEPHOCTEN MPOTEKAHUS
AIIEKTPHUYECKOTO TOKA U
JIEKTPOCTATUYECKHX TOJIEH C Ortuer, onpoc
MOMOIIBIO AIEKTPOITUTUYECKOM
BaHHBI.
OTtyeT, onpoc
4. | Konebanus u 1. N3yuenue xonebanuii ¢ 2 Ortuer, onpoc | OIIK-1
BOJTHBI MTOMOIIIBI0 MasITHHKA.
5. | BonroBas ontuka | 1.M3y4yeHue siBneHui 4 Ortuer, onpoc | OIIK-1
Y KBaHTOBAast uHTEepepeHInH, TUHPAKIIA U
buznka HOJISIPU3AIHs CBETa
6. | OcHoBBI aTOMHO# | 1.3HAKOMCTBO C METOJIOM 2 Oruer, ompoc | OIIK-1
U SiIepHOM CHEKTPOCKOIUU Ha IPUMEpE
bu3uKu U3y4EHHUS CIIEKTpa BOJOPO/Ia.
2.WccnenoBanue mOTIOMICHUS 2 Ortuer, onpoc
PaZMOAaKTUBHOTO U3ITyYCHHS B
BEIIIECTBE.

4.3.2. IlepeyeHb TeM (BONMPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE U3yYeHHe CTyIeHTaMu
B PaMKax caMocToATeIbHO# padotsl (CPC)

Ne Tema Bun 3aganue Pexomennyemas | Kommuec
CaMOCTOSTEILHOMN IuTeparypa TBO
paboThl 4acoB
1. Bce nexmun IloaroroBka IloaroroButhb
JIOIIOJTHEHUH 10 JIOMaIlIHue Bcesa
TeME JICKIINU KOHCIICKTBHI, pEeKOMeHTyemast 12
(KOHCIIEKTOB) JIOTIOTHSIIOIITHE IuTeparypa
MaTepuall JeKIUu
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2. | Bce temsbl WNunuBunyanbHble Beinonuurs Best
3a/laHus, 3a7a4d U 3aJjaHue JUIs
a 337 A g pEeKOMEeHTyemast 10
TECTBI 3aIUTHI OTYETA
JIuTepaTypa
10 PAKT.paboTe
3. | Bce temsbr [Togroroska Odopmuts Best
oTyeTa 1o oryer*,
. pEeKOMeHTyemast 8
nabopaTopHOI MOATOTOBUTHCS K
JauTepaTypa
pabote 3aIUTe

* [IpaBuna oopMiieHHs OTYETA IO JJA0OPATOPHOU paboTe MpUIararoTCs

4.4. MeTonnyecKkne YKa3aHHus M0 OPraHU3AIUHN CAMOCTOSITEIbHOI padoThI CTYI€HTOB

K coBpeMEHHOMY CHEIMAITUCTY OOIIESCTBO MPEABSIBISIET TOCTATOYHO IIMPOKUH TIEpeUeHb
TpeOOBaHUH, CpeIu KOTOPBIX HEMAJIOBAXHOEC 3HAYCHHE HMMEET HAJIMYUEe Y BBITYCKHHKOB
OTIpEeICIEHHBIX CHOCOOHOCTEH M YMEHHS CaMOCTOSITENbHO OOBIBATh 3HAHUS U3 Pa3IMYHBIX
HUCTOYHUKOB, CHUCTEMATHU3MPOBATh IOJYYEHHYIO HH(OPMAIUIO, JaBaTh OIEHKY KOHKPETHOU
¢unancoBoi curyanuu. @opMUpoBaHUE TAKOI'O YMEHUS MPOUCXOJIUT B TEUEHHUE BCETO MepHoaa
o0yueHHsI 4epe3 ydacTHE CTYACHTOB B IMPAKTHUYECKUX 3aHATHSAX, BBIMOJHEHHE KOHTPOJIBHBIX
3a/laHuil ¥ TECTOB, HAMKCAHUE KYPCOBBIX M BBIMYCKHBIX KBaNU(UKAIUOHHBIX padoT. [Ipu aTom
CaMOCTOsATENIbHAs paboTa CTYJACHTOB UTPACT PELIAIOILYIO POJIb B XO/€ BCEr0 Y4eOHOTo mporecca.

Ha JICKOUAX HM3JIararoTCd JIMIIb OCHOBHBIC, HMCIOIIUME MNPUHOWUIIMAIBHOC 3HAYCHHUC U
HaunOoJiee TPYAHbIC IS TOHUMAHHS U YCBOCHHUS TEOPETUUECKUE M MTPAKTHYECKUE BOIIPOCHI.

Teoperndeckre 3HaHUSA, MOTYYEHHBIC CTYJCHTAMHU HA JICKIUSIX H TIPU CAMOCTOSITEIIBHOM
W3YYeHHH Kypca IO JIUTEPaTypHBIM HCTOYHHKAM, 3aKPEIUIAIOTCS TPH  BBINOJIHEHUU
71a00paTOpHBIX padoT, a TAKKe PU CAMOTECTUPOBAHHH.

[Ipu BeIMOTHEHNHN TAOOPATOPHOU PabOTHI OOparaeTcst 0co00e BHUMaHUE Ha BRIPAOOTKY Y
CTYJICHTOB YMEHHUS TPAMOTHO BBITIOJIHITH U OOPMIIATH TOKYMEHTAIIMIO, YMEHHS TOJIh30BATHCS
HAYYHO-TEXHUUYECKON CIpaBOYHON nuTeparypoil. Kaxkaplii cTy/lIeHT JOKEH MOJITOTOBUTHCS K
3alUTe CBOETO OTYETA, pa300paBIIUCh C TEOPUEH HCCIETyEMOTO SBICHHS.

Tekymas pabota Ha y4eOHBIMH MaTepHallaMH BKJTFOUAET B ce0s1 00pabOTKy KOHCITEKTOB
JICKIWIA IyTeM CHCTEMATHU3allii MaTepHralia, 3all0JHCHHUS IPOMYIICHHBIX MECT, YTOUYHCHHUS CXeM
U BBIJCIICHUS TIABHBIX MBICICH OCHOBHOTO COAEpXaHHs JeKIuU. st 3TOro MCHOIB3YIOTCS
UMeroIecs: yaeOHO-METOIMYECKHE MaTepraibl U Ipyras peKOMEHI0BaHHAS JTUTEepaTypa.

FpaHI/II_[I)I MCXKAY pasHbIMHU BHJAMH CaMOCTOATCIIBHBIX pa60T AO0CTAaTOYHO Pa3MbITEI, a
camu BUJIbI paboTHI IepecekaroTcs. Takum 00pa3oM, caMOCTOSTENbHOM paboTa CTyIEHTOB MOXKET
OBITh KaK B ay/IUTOPHH, TaK U BHE €e€.

3akperuieHre BCero M3y4eHHOTO MaTepHaja OCYIIECTBISETCS C TIOMOIIBIO TECTUPOBAHUS

no BceM TemaMm Kypca. CTyAeHTbl NMPOXOAAT TECTHPOBAHHE YAAJEHHO U CAMOCTOATEIBHO.
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[IpenonaBaTens moMoraeT pazoOparbesi ¢ MpoOJIEMHBIMH BOIPOCAMHU U 3aJauyaMu (110 Mepe MX

MOCTYIUIEHHUS) B XO/I€ TEKYIIIMX KOHCYJIbTaLUH.

4.5. IlpumepHasi TeMAaTHKAa KYPCOBBIX padoT (MP0eKTOB) (MPU HAJTUYUH)

KypcoBbie paboThl He IPEyCMOTPEHBI.

V. YuebHo-MeToquYecKOe U MHPOPMAIHOHHOE ofecTiedeHne TUCHUILTHHBI (MOTYJIA)

a) nepeuens 1umepamypbl

OCHOBHAs TUmMepamypa
1) JIusenues, H.M. Kypc ¢usuku [Dnekrponnsiii pecypc] : yueOnuk / H. M. JIuBenues. -
DJNEKTPOH. TeKCTOBEIE JaH. - Mocksa : Jlanb, 2012. - 672 c. : wr. - OBC "Jlanp". - HeorpaHHY.
noctyt. - ISBN 978-5-8114-1240-2
2) Pemuszos, A.H. Kypc ¢wusuku : yueOnuk ans cryn. By3oB / A. H. Pemusos, A. S
[ToramneHnko. - 3-e u3m., crep. - M. : [Ipoda, 2006. - 720 c. : un. ; 21 cm. - (Beicuiee oOpa3oBanue).
- ISBN 5-358-01411-x : 56 3Kk3.
3) I'padosckuii, P.M. Kypc ¢usuxku [DnektpoHHbIli pecypc] : yueb. mocodbme / P. .
['paboBckmii. - MockBa : Jlanp, 2012. - 608 c. : w1 - (YueOHuku s By3oB. CrnenuanbHas
autepatypa). - Pexxum noctyna: 3bC "HUznatensctBo "Jlanp". - Heorpanuy. qoctym. - ISBN 978-
5-8114-0466-7
4) CagenneB, 1.B. Kypc obmeli husuku [DnekTpoHHBIN pecype] : yued. mocodwue: / . B.
CapenbeB = A course in general physics. - Mocksa : Jlanp, 2011. - (JIy4mue kiaccuueckue
yuebnukn) (Knaccudeckas yueOHas mureparypa mno ¢usuke). - Pexum npocryma: 3BC
"UznarenscTBo "Jlanw". - Heorpanny. goctym. - ISBN 978-5-8114-1211-2

O00NONIHUMENbHAS TUMmepamypa
1) Bammmes, M. I'. Kypc obmeii huzuku [Dnexrponnsiii pecypc] / M. I'. Banumes, A. A.
IToB3Hep. - Mocksa : Jlanb, 2010. - 576 c. : un. - Pexxum goctyna: 9bC "U3zgarensctBo "Jlanp". -
Heorpanuu. noctyn. - ISBN 978-5-8114-0820-7
2) Usnues, A.Jl. ®usuka [DnekTpoHHbIH pecypc] : yaed. mocobue / A. [I. Bnues. - MockBa
: Jlanp, 2009. - 671 c. : un. - Pexxum nocryna: 9bC "UznarensctBo "Jlanp". - Heorpanuy. nocryi.
- ISBN 978-5-8114-0760-6
3) Hukonaes, B.I. Tpyansie rpaduku B kypce odmeit ¢pusukn / B. U. Hukonaes. - Mocksa
: Jlann", 2014. - URL.: http://e.lanbook.com/books/element.php?pll_id=49466. - OBC "Jlaup". -
Heorpanuy. noctyi. - ISBN 978-5-8114-1669-1
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0) nepuoduueckue uzoanus
- HET.
B) CHUCOK ABMOPCKUX MEMOOUUECKUX Pa3pabomok

1. B cucreme o6GpazoBarensHoro mnoprama MHIY  (http://educa.isu.ru/) pa3merieHs!

MCTOANYCCKUEC MAaTCpHAJIbl U 3aJaHUS 110 JIaHHOMY KYpCy

2) baszbl aaHHblx, qubopmauuonHo-cnpaequbze U nouckKoewvle cucniembal
1) HB UT'Y http://library.isu.ru/ru

2) 243 «bubmuorex» https://isu.bibliotech.ru/
3) OBC «Jlanw» http://e.lanbook.com/

4) 3BC «PyxkonT» http://rucont.ru

5) OBC «Aibykey» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TUCIUIINHBI (MOIYJIs1)

6.1. YueoHo-1a00paTOpHOE 000pPYy/10BAHHE:

OOGopynoBanue. Mmeercss aBe yueOHBIE Ja0OpATOPHUM, OCHAIICHHBIE COOTBETCTBYIOIIUMU

npubopaMy U MPHUHAIISKHOCTAMU. B MakeTsl paboT BXOAAT OJIOKM MHUTaHUS, H3MEPUTEIbHBIC
npuOOpPbI, KOMIBIOTEPHI, JIAOOPATOPHBIE CTEH/IbI, TIEKTPOHHBIE BECHI, PEOCTAThI, CYETYUKH, U .

Marepuaibl: METOAMYECKHE OTMCAHUS KO BCEM JIA00PAaTOPHBIM paboTaM, KOMIUIEKT YUeOHUKOB
nocoOuil mo Kypcy oOmeid ¢uzuku B yueOHOH nabopaTopuu, CHPAaBOUYHUKUA U TaOJIUIBI
($U3NIECKUX BETHYUH.

6.2. IIlporpamMmMHoOe odecrievyeHme:

CranmapTHOE MporpaMMHOE oOecredeHrne, HeOOX0auMOoe sl TI0Ka3a MPe3eHTAlli U JAPyTrux
MYyJIbTUMEAUMHBIX MaTepuasioB. lIporpammel, MoOAETUpYIOLIME HEKOTOpPbIE JIabopaTOpHBIE
paboThl, CO3/1aHHBIE MPENOAABATENIMU Kadeaphl.

6.3. TexHnuyeckue U 3J1eKTPOHHbIE CPEACTBA:
Ha JICKOUOHHBIX 3aHATHUAX MOTYT HMCIOJb30BATHECA My.]'II)TI/IMe}II/II\/'IHBIe cpeacTBa:

MEPEHOCHON MPOEKTOp (MM CTAIMOHAPHBIA B COOTBETCTBYIOIIEH ayAMTOPUU), CTAIMOHAPHBIN

HacteHHbIH 3kpaH (Classic Solution, 244x244), HoyTOyk Lenovo B590.

V1l. O6pa3oBaTesibHbIe TEXHOJIOTUH
B cootBerctBun ¢ TpeboBanmsiMu PI'OC BO mo peanus3anuu KOMIETEHTHOCTHOTO
10J1X0/1a, B y4eOHOM ITpOIecCce UCTIOIb3YIOTCS AKTUBHBIE M HHTEPAKTUBHBIE (DOPMBI TPOBEACHUS
3aHsATUNA. MIHTepakTHBHBIE QOpMBI pabOTHI NMpPEAyCMAaTPUBAIOT AKTUBHYIO MO3UIUIO CTYICHTOB
NP N3y4eHUH MaTepraia. Hanpumep, caMoCTOATENFHO MTOATOTOBUTD JIOTIOTHEHUE K JICKITUH WITH
OTYETY 10 J1a0OpaTOPHOI paboTe, B KOTOPOM OYAyT OTpaKeHbl KOHKPETHBIE (PU3NIECKUE 3aKOHBI

U SBJICHUA B MPUIIOKCHUU K 3aJa4aM (1)I/I3I/IKI/I II04YB, U BBIHCCTH €TI0 Ha O6CY)KI[€HI/IC; MMPOBECTU


http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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JUCKYCCHIO,  BKIIOYMTH DJIEMEHTHl COOCTBEHHBIX MCCJIECIOBAaHUNH M CAENaTh KPaTKylo
NPE3CHTAIMIO CBOMX BBICTYIUICHUH HA 3a4ETHBIX 3aHITHSAX.

Bce maGopaTtopHble paboOTHl aJanTUPOBAaHBI Ul HANpPaBICHUS CTYACHTOB HHCTHTYTa
6uonornyeckux Hayk HUIY. @opmupoBaHue npodecCHOHAIBHBIX HABBIKOB O00YCIOBIECHO
pa3dopoM KOHKPETHBIX CUTYallil U POJIEBBIX HT'P BO BPEMsI OTUETOB TI0 JIAOOPATOPHBIM paboTaMm.
Bce 310 opmupyeT KOMITETCHIIUIO CIIOCOOHOCTH TPUMEHSTH 3HAHHS, YMEHHS W JTHMYHOCTHBIC
Ka4ecTBa JJIs YCIICIIHON IS TEIbHOCTH B 00JIACTH MCCIIEJOBAaHHS TIOYB.

Ha naGopaTOpHBIX 3aHATUSAX CTYACHTHl NPUOOPETAIOT HCCIIEAOBATEIbCKUE HAaBBIKH,
HE00XO0IUMBIE [T paObOTHI 110 MEXTUCIMILTMHAPHBIM HAIPABJICHUSAM I0CIIe OTy4YeHUs: 0a30BOT0O
oOpazoBanusi W (HOPMHUPYIOT KOMIIETEHIIMIO TOTOBHOCTH BBISIBUTh €CTECTBEHHOHAYYHYIO
CYIIHOCTh Mpo0IeM, KOMIICTEHIIMIO TOTOBHOCTH HCIIOJIB30BATH METOABI TEOPETHYECKOH U
HKCIEPUMEHTANbHON (DU3UKKM B MpOoQecCHOHATBHOM JesTenbHocTH 1o Hampaienuto 06.03.02
ITouBoBencHUE

[IporpamMma oOcHOBaHa Ha WCIIOJNIB30BAaHUHM COBPEMEHHBIX OOpA30BATEIBHBIX TEXHOJIOTHIA:
nH(OpMAITMOHHBIX (JeKIMK W mpe3eHTanuu B Power Point), mpoekTHBIX (MyJIbTHMEAHNa, BHIIEO),
JUCTAaHIIMOHHBIX, HAYYHO-MCCIIEI0BATEIbCKON HAIIPABICHHOCTH U T. II.

VY nenbHBIN Bec 3aHATHIA, TPOBOAMMBIX B HHTEPAKTUBHOU (hopme, coctaiser He MeHee 50%
AyTUTOPHBIX 3aHATHH. (3aHATHS B MHTEPAKTHBHOW (OpME 3aTParuBalOT IMPAKTHYECKH Ka)KIOTO
CTYZCHTA, T. K. YCTHBIE OTYETHI IO JTA0OPATOPHBIM paboTaM MPOXOMAST C UCTIOIb30BaHUEM JIEIOBBIX H
POJIEBBIX UTP, pa300paMu KOHKPETHBIX CHTYAITHIA. )

Ha mepBoM mpakTHYeCKOM 3aHSATHHM MPOBOIMUTCSA OO0S3aTEIbHBIA HMHCTPYKTAX IO TEXHUKE

6630H3.CHOCTI/I, MOCJIC YCT0 CTYACHTHI CTABAT MOAINMUCH B COOTBCTCTBYIOIICM KYpPHAJIC.

VIIl. OueHouHnble MaTePHUAJIBI 11l TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTeCcTAlUH

8.1.1. OneHo4HbIe cpecTBa AJ1 BXOJHOI0 KOHTPOJIA

Bo Bpems nepBoro 1abopaTOpHOTO 3aHATHUS MPOBOJUTCS ONPOC MO pa3HbIM TeMaM Kypca
¢busuku mkonpHOro ypoBHs (10-15 mMuHyT) M coOecemoBaHus BO BpPeMsl BBITIOJIHCHHSI TEPBOM
1abopaTopHOi paboTHI.
8.1.2. OneHoYHbIE CPeICTBA TEKYIIEr0 KOHTPOJIS

Hasnauenue OLEHOYHBIX CPEJICTB TEKYIIErOo KOHTPOJIS — BBISIBUTH COPMUPOBAHHOCTD
BCEX KOMIIETEHIUH, 00eceunBaeMbIX JAHHON AUCHUTUIIHHOM.

Conepxanne y4eOHOro Marepuana pasfesieHo Ha aumakThyeckue eauuunnsl (AE) —

IpeIMETHBIE TEMBI, TIOJIEKAIINE 00s13aTEIbBHOMY N3YUEHHIO M YCBOCHHUIO B Ipoliecce 00ydeHusI.
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Texymuid KOHTPOJIb peamu3yeTcsl MpH 3alluTe JIA0OPATOPHBIX padOT, MPOBEACHHUU OIPOCOB,
BBITIOJTHEHUHY UHAMBHUAYAJIbHBIX 3aJJaHUM U TECTOB, MPEIYCMOTPEHHBIX TPOTPAMMOM Kypca.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHJI CUCTEMAaTHUYECKON MTPOBEPKU 3HAHU,
YMEHHH, HABBIKOB OOydarommxcs. 3ajadya TEKyIIero KOHTPOJS — OMEpaTUBHOE U PETYyIspHOE
yOpaBlieHUe Y4eOHOW JCSITeNbHOCThIO OOYyYarOIIMXCS HAa OCHOBE OOpaTHOW CBS3M U
KOPPEKTUPOBKH.

Jlisa peanuzaluu TEKYLIETO KOHTPOJS MCIOJIb3YyeTcs OajulbHO-pEeHTHMHIOBas CHCTEMa
(BPC) onenkun
3a maboparopubie padotel — 30 6amioB (3 maboparopHbx paboTel Mo 10 6aMIOB MaKCUMyM).
CamocrtosiTenbHOE  TECTUPOBAaHME  HAa  00Opa30BaTEIHLHOM

nopraje  yHUBEpCHUTETa

https://educa.isu.ru/ — 30 6amroB (6 TecToB 1Mo 5 6aI0B). JloMaIIHuEe KOHCIEKTHI (5 KOHCIIEKTOB

mo 2 68..]1.]121). B konie CCMECTPAa CTYACHTBI MNPOXOAAT HUTOIOBOC TCCTHUPOBAHUC Ha IMOPTAJIC

https://educa.isu.ru/, kotopoe oleHHUBaeTCsI MaKCHMabHO B 30 6asuioB.

[TapameTpel OLIEHOYHOTO CPEACTBA AJIS 3AILUTHI JJAOOPATOPHBIX paboT

Orenka / 6asuIbl
Kpurepun
p—— OTau4HO Xopomuio VY oBieTs. Heynosi.
7-10 GamioB 4-6 Gaya 1-3 Ganna. 0 6amioB
B nenom otuer Otuer He
odopmiteH o opMIIEH.
KOPPEKTHO,
CeNaHBbI Otuet odopmieH
A Otuer opopmieH (op
BBIBO/IBI, HO CO 3HAYUTEIILHBIMU
MOJTHOCTHIO.
UMEIOTCS 3aMeuYaHUsIMH,
Nmerorest
[MomHOCTBIO M HE3HAYUTEIILHBIC BBIBOJIBI HE
3aMeuaHus 1o

KOPPEKTHO HEIOCTaTKH. MOJIHBIE, TIPH

0hOpMIICHHIO,

odopmIiieH [Tpu 3amure 3aIIUTE CTYACHT C

BBIBO/JIBI CJICTAHbI
OTYET, CJIENAaHbl | CTYJIEHT TPYJIOM
HE TIOJTHOCTBIO.

BEIBOJIEL. [1pu MOKA3bIBACT TMpw samre dbopMyIIpyeT CBOH
Boinonuenue | 3ammre MOHUMAaEeT c IZK)IGHI/ISI MBICITH, HE
3a/laHui MOKa3aHO MaTepuana, Y TPUBOTUT

MOBEPXHOCTHBI,
BCECTOPOHHEE U | MPUBOJUT conepKaT MpPUMEpHI, HE TaeT
riryookoe pUMEPBI, HO P OTBETa Ha
OIIMOKH, TPUMEPHI
3HaHUe UCTIBITHIBACT JOTIOTHUTEIIbHBIE
Marepuaia 3aTPYyIHEHUS C HE HPUBOIATCA, BOIIPOCHI
p ’ Y. OTBETHI HA p
BBIBOJIaMH,
JIOTIOTHATETLHBIC
OJTHAKO
BOIIPOCHI HE
JIOCTaTOYHO
YBEPCHHEIE.
MIOJTHO OTBEYAET
Ha
JIOTIOTHUTETILHBIC
BOMPOCHL.



https://educa.isu.ru/
https://educa.isu.ru/
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Bormpocs! u 3aganus i1 IpOBEICHUS TEKYIIEr0 KOHTPOJISA U IPOMEKYTOUHOM aTTeCTallu!
110 UTOTaM OCBOEHUS JMCUUIUIMHBL, a TAKXKE JUIT KOHTPOJISI CAMOCTOSITEIbHOW paboThI CTyIeHTa

M0 OTJEIBHBIM pa3jesiaM JUCIUTUINHBI BeIIokeHbI B DJIMOC dakynbrera.

JlabopaTopHbie padoThI

Bce nabGopaTtopubie paboThl aAanTHPOBAHBI JJIS HANPABICHUS CTYJCHTOB WHCTUTYTA
ouonornueckux Hayk UI'Y. @dopmupoBanue mnpopeccHOHaIbHBIX HAaBBIKOB 00YCIOBICHO
pa3z00pOM KOHKPETHBIX CUTYAIMi U POJIEBBIX UT'P BO BPEMsI OTUETOB I10 JIAOOpATOPHBIM pabOTaM.
Bce 310 (opmMupyeTr KOMIETEHIHIO CIIOCOOHOCTH NMPUMEHSTHh 3HAHUS, YMEHUS U JIMYHOCTHBIE
KauyecTBa JJIsl YCIIEIIHOM AESITEIbHOCTU B 001aCTH OMONHKEHEPHBIX TEXHOJIOTUH.

Ha naGopaTopHbIX 3aHATHSX CTYACHTHI MPHOOPETAIOT HCCIEAOBATEIbCKUE HAaBBIKH,
HE00X0IUMbIe /17151 pabOThI MO MEKIUCIUILIMHAPHBIM HAIIPABJICHUAM TOCIIE MOJTydeHus 0a30BOro
oOpa3oBaHusi U (HOPMUPYIOT KOMIETEHIMIO TOTOBHOCTHU BBIIBUTh €CTECTBEHHOHAYUYHYIO
CYUIHOCTh MpPOOJEeM, KOMIIETEHIIMIO TOTOBHOCTH HCIOJB30BaTh METOJAbI TEOPETUYECKOH U

AKCIIEPUMEHTAIbHON (PU3HUKHU B CBOEH MpodecCroHaIbHOM 1eATeNbHOCTH.

Criucok pabot

0-0 O6paboTka pe3yabTaToOB HAOIIOICHHS

1-1 N3ydenue koneOaHuil C MOMOIIBIO MaITHUKA

1-2 N3yuenne BpamaTeabHOrO ABMKEHHS TBEPBIX TEI

1-5 N3yueHne MEXaHUYECKUX CBOMCTB TBEPABIX TEI

1-8 OnpezaeneHye IWIOTHOCTH TNl THAPOCTATHUECKUM B3BEIIMBAHUEM

1-9 Omnpeznenenne INIOTHOCTH TN METOJIOM MTUKHOMETpa

2-4 OmnpezneneHue napaMeTpoB BO3AyXa BOJIM3M NOBEPXHOCTH 3eMIIn

2-5 Onpenenenne k03P GUIIMEHTA BI3KOCTH BO3IyXa

2-6 Onpenenenne ko3¢ UIMEHTA BA3KOCTH KUIKOCTH C MOMOIIbIO KaMIISPHOTO
BUCKO3UMETpA

2-8 Omnpenenenue mokasareis aauadaTel BO3ayXa

3-2 W3ydeHne 3aKOHOMEPHOCTEH IPOTEKAHUS DIIEKTPUIECKOTO TOKA

3-4 W3yuenne TemmepaTypHOW 3aBUCHMOCTH CONpPOTHBIEHHS METAUIOB U
TIOJTYTIPOBOTHUKOB

4-0 MogenupoBaHHUe NEKTPHUUECKOTO MO

4-1 OnpeneneHre NHIYKIIMUA MarHUTHOTO TOJISt

4-2 HccnenoBanue Tpanchopmaropa IepeMEHHOT0 TOKa

4-5 Pacuér mapameTpoB 3JIEKTPUIESCKOM MU C MapaICIbHBIM COSIMHEHUEM.

5-6 O ekt Xomia B mOIynpoBOJHUKAX

5-7 JIBI>KeHMEe 3apsHKEHHBIX YACTHIL B DJIEKTPUIECKOM M MAarHUTHOM TIOJISIX

6-2 3HaKOMCTBO C METOJOM CIIEKTPOCKONHMM Ha MpPHUMEpPe H3YUYCHHUS CIIEKTpa
BOJIOpOZA

6-3 W3yueHne nonsipusanuy cBeTa

6-4 Bpaienue miockoCcTH mosspu3aium

6-5 N3yueHne OCHOBHBIX 3aKOHOB (poTOd(hpexTa



6-6

6-7
6-9
7-1
7-2
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OnpeneneHHe JJIMHBL  BOJIHBI JIA3CPHOI0 M3JIYUCHUSA W PpPasMCpPOB MaJlbIX
MPENATCTBUN

OnpeneneHue ATUHBI CBETOBON BOJHBI C MOMOIIBIO JU(PPAKIMOHHON PEIIETKH
HccnenroBaHue MOTIIOMEHUS PaJUOAKTUBHOIO U3IIyYEHUS B BELICCTBE
MonenupoBanue onbita Peseppopna na 9BM

JIBr>KeHME 3apsHKEHHBIX YaCTHUL] B 2JIEKTPUYECKOM I10JI€ KOHIEHCAaTOpa

JlomaniHue KOHCIEKTbI

COucok TeM KOHCIEKTOB

1 DaekTpuueckoe moJse B AUIIEKTPUKAX

[Hosicuenus

Kpowme Toro, 4To Bbl camMu IOCUUTAETE HYKHBIM HaIMCaTh, 00S3aTEIbLHO B KOHCIIEKTE
JTOJKHBI

OBITh CIIEYIOIINE MOMEHTHI:

1. HenonsipHble AUAIEKTPUKY.

2. [onsipHblie TUDIIEKTPUKHU

3. NoHHble TUAIEKTPUKHU

4. CerHeTodJIeKTPUKH

5. Omnpezenenue TUAICKTPUIECKON TPOHUIIAEMOCTH BEIIECTBA

2 MarauTHoe 1oJie B BelllecTBe

IlosicHeHus

Kpome Toro, 4yTo Bel caMM OCUUTAETE HYKHBIM HallUCaTh, 0053aTEIbHO B KOHCIIEKTE
JTOJKHBI

OBITH CIIEYIOLIE MOMEHTHI:

1. JlnamarHeTHKH U 4eM 00yCJIOBJICH AMaMarHuTHBIN 3¢ dexr

2. [TapamarneTuky u ueM oOyCIIOBJIEH JUaMarHUTHBIN 3¢ dexT

3. ®eppoMarHeTUKU U TeMIepaTypa Kiopu A peppoMarHeTHKOB

4. Jlnana3oH 3HaYE€HWI1 MAarHUTHOW NMPOHUIIAEMOCTH ISl JUAMarHeTHKOB,
rapamMarHeTUKOB

1 heppoOMarHeTUKOB

5. Kyza HampaBiieHbI CHIIBI JEMCTBYIOIINE CO CTOPOHBI HEOJHOPOIHOTO MArHUTHOTO
T0JIs

Ha IMaMarHeTHKH, TapaMarHeTUKH U GeppOMarHeTHKU

3 lHenTpudyrupoBanue

ITosicaenus

Kpome Toro, 9To BbI camu ocunTaeTe Hy>KHBIM HaIlMCaTh, 00513aTETLHO B KOHCIIEKTE
JIOJI’KHBI

OBITH CIEAYIOIINE MOMEHTHI:

1. [IpuBeCTH PUCYHOK U COOTBETCTBYIOIINE (DOPMYIIBI

2. IIpumMepsl nprMEHEHUs

4 [leiictBue cuJ nHepunu (cuia Kopunosnca ) Ha Boay B pekax ¥ rpaBuTanuu JIyHbl
(mpUJIMBBI ¥ OTJIMBbI) HA BOAY B OKE€aHAaX U MOPSAX

IloacHenus

Kpome Toro, 9T0 BBl CaMH ITOCYHUTAETE HYKHBIM HaIMCaTh, 003aTeILHO B KOHCITEKTE
JIOJDKHBL
OBITH CIIEAYIOIINE MOMEHTHI:

1. [IpuBecTH pUCYHKH, N300paxkarolire JeHCTBYIOIINE CHITBI € Ha 00BEM JKUKOCTH B
peke

HJIK OKCAHC U COOTBCTCTBYIOIIUC q)OpMy.HBI AJI1 CYMMBI CHUJT

2. IlomMbIBaHuE OEPETOB PEK
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5 3aBHCUMOCTB CONPOTHUBJIEHHUS MPOBOAHUKOB U MOJYNPOBOJHUKOB OT
TeMIepaTypsl. BoigejieHue Tenia npu NPOTEKAHUHU YJIEKTPUYIECKOr0 TOKA yepes
HHX.

[losicHenus
Kpome Toro, 4To BBl cCamM¥l MOCUUTAETE HYKHBIM HAITUCATh, 00S3aTEILHO B KOHCIIEKTE
JTOJIKHBI
OBITh CIICYIOIINE MOMEHTHI:
1. [TpuBectu rpaduku 3aBUCUMOCTH COTMPOTUBIICHUS OT TEMIIEPATYPHI U
COOTBETCTBYIOIINE
hopmybL.
6 UnTepdepeHnusi HA TOHKUX MJIEHKAX
[losicHenus
Kpome Toro, 4To BBl cCamM¥l MIOCUUTACTE HYKHBIM HAITUCATh, 00S3aTEILHO B KOHCIICKTE
JTOJIKHBI
OBITh CIICYIOIINE MOMEHTHI:
1. PucyHok-cxema MOsICHSIOIIUN CyTh SIBJICHUs (JTy4 TaJaroniui, I¢HKa,
OTpaKEHHBIE
BOJIHBI, IOMETUTD X0 JIy4el U TJie¢ IMEHHO HaOJ0JaeTcsl pe3yibTaT HHTephepeHIINN)
2. ®opmyinia, cBA3BIBAIONIAS TOJNIIMHY TUIEHKU U JUIMHY TaJaroiieil Ha He€ BOJIHBI.
3. [Ipumepsl B )KU3HHU, TJIe MOKHO 3TO sBJIeHUE HAOII0AaTh (T/1€ BBl CAMU €r0 BUICIIN)
4. TlpocBetnenne oNTUKU (KaK OJTHO U3 IPUMEHEHUN B TEXHUKE)
7 J103a paiioaKTHBHOI0 M3JIyYeHUS U IKCIO3ULMOHHAS /1032
[Hosicuenus
Kpowme Toro, 4To Bbl camMu IOCUUTAETE HYKHBIM HaIMCaTh, 00S3aTEIbLHO B KOHCIIEKTE
JTOJI>KHBI
OBITH CIEAYIOIINE MOMEHTHI:
1. KonmnyecTBeHHAs OI[eHKA OMOJIOTHUYECKOT0 ACHCTBUS NOHU3UPYIOLIETO HU3ITYUCHHS.
DOKBUBaJEHTHas J03a (Hanpumep u3 § 32.2)
2. MoOImHOCTb JO3BL..
3. [Tpumeps! 11 CpaBHEHUS
8 Ilornomenue cBera. {ucnepcusi. Paccessnne
[Tosichenust
Kpowme Toro, uTo BBl camMyl MOCUUTAETE HYKHBIM HAITUCATh, 00SI3aTEILHO B KOHCIICKTE
JTOJKHBI
OBITh CIIEYIOIINE MOMEHTHI:
1. 3akon byrepa. OnTrueckas I0THOCTb ( M €€ CBA3b C KOHLIEHTpallUel BellecTna)
2. KonnuectBeHHast Mepa IUCIepCUuun
3. 3akoH Panes. (ITouemy He60 cuneee? [louemy CorHile Ha 3aKaTe KpacHOe?)
4. IIpumepbl COOTBETCTBYIOIIUX SBICHUH B OBITY U IPUPOJIE
9 ®oTorOMUHeCHeHIMS. XeMUJTIOMHUHECHEeH U
[Hosicaenus
Kpome Toro, 9To BbI camu ocunuTaeTe Hy>KHBIM HaIMCaTh, 00513aTETLHO B KOHCIIEKTE
JTOJI>KHBI
OBITH CIEAYIOIINE MOMEHTHI:
1. 3akon Ctokca
2. [TpaBuiio Kammm
3. 3akoH BaBuioBa
4. IIpumepsl POTOIOMHUHECLIEHIIUU M XEMUITIOMUHECIICHIIUY B OMOJIOTHUECKUX
CHUCTEMax.
10 Bpamenue miockoctu nojspuszanuu. Caxapumerpus
[Hosicaenus
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KpOMe TOr0, 4YTO BbI CaMU IMMOCYUTACTC HYKHBIM HAIlMCAThb, 0053aTeNIBLHO B KOHCIIEKTE

JIOJDKHEL

OBITH CJIEIYIOIE MOMEHTBI:

1. OnTHYyecKkn akTUBHBIE CPEIBI.
2. ®opMyiia 3aBUCUMOCTH yIJla IOBOPOTA IUNIOCKOCTH MOJISIPU3ALIMN OT PacCTOSHUS,
IPOIJIEHHOT'O CBETOM B HUCCJIEy€MOM BEIECTBE (M OT KOHLEHTPALMK B PacTBOPaXx)
3. CxeMa, NOsACHSAIOLIAs SKCIIEPUMEHT (SIBIICHUE).
4. IIpumepsl UCIIONB30BAHMSI ITOTO SIBJICHUS.

5. IlpuHnum paboThl NOISAPU3ALUOHHOTO MUKPOCKOTIA.

KpnTepnn OICHUBaAHUA JOMAIIHUX KOHCIICKTOB

Tembl JOMaIIHMX KOHCHEKTHI BBLAAIOTCSA IpenojaBaTeraeM Ha BbIOOp. Bcero 5 koHcCHekToB.
CryneHT NOJDKEeH HanucaTh He 0osee 2-3 cTpaHul] ¢ yYETOM yKa3aHHbIX BBILIE MOSACHEHUN U OTBETUTH
Ha IIPOBEPOYHBIE BONPOCHI (2-3 BOIIpoca) YCTHO MpH cAaye KOHCIEeKTa. MakcuMalibHas OLIeHKa 3a OAUH
KOHCTIEKT 2 Oama. OueHKa MOXKeT ObITh CHUKEHA IIPU OTCYTCTBUH B KOHCIIEKTE KIIFOUEBBIX MOMEHTOB
TEMBI, WJI U3-3a TOT'0, YTO 0OYYAOLIMICA HE CMOT OTBETUTh Ha HABOASIIME (IIPOBEPOUHBIE) BOIIPOCHI.
MunHuManbHas oleHKa 3a KoHCIeKT O 6asioB.
VY cTyaeHTa ecTb BO3MOXXHO HCIPaBUTh 3aME€UYaHUs U A0padoTaTh KOHCIEKT 10 O(QHUIMAIbLHON
IaTel 3a4€Ta.

TecroBble 3a1aHud AJ19 IPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETEHIM I
Tect — cucrema CTaHAAPTU3UPOBAHHBIX SaI[aHPIfI, IMMO3BOJAOIIASA aBTOMATU3HUPOBATH
Ipolelypy U3MEPEHUs] ypOBHs 3HAaHUM U yMeHu# oOydarouierocs. Beimonustores cryaenrom B CJ1O
Ha moprasie educa.iSu.ru uim B ay IMTOPHH.

Kputepun onieHKH pe3y/ibTaTOB TeCTHPOBAHUS

Ne Tun 3apanus Kpurtepun oueHku Pe3yabTaT OleHUBAHUS
1 3aganue 3akpbiToro tuna Ha | Cunraercs BEPHBIM, ecnu | [lomHOe coBmageHue C  BEpHBIM
YCTaHOBJICHUE COOTBETCTBHSI | PAaBWJIBHO  YCTAHOBJECHBI  BCE | OTBETOM — | Oain
coorBercTBus (nosuuuu oxaHoro | CoBmagenue  Oojiee  MOJOBUHBI
cTonbIa BEpPHO COOTHECEHBI C | BApUAHTOB C BepHBIM OoTBeTOM — 0,5
MO3UIHMSIMA APYTOTO CTONIOIA) Oama
Bce ocranbhbie ciyuau — 0 6ajiios
2 3aganue 3akpbiToro tuna Ha | Cunraercs BEPHBIM, ecnu | [lomHOe coBmageHue C  BEpHBIM
YCTAHOBJICHHUE HPaBUIBHO yKa3aHa BCsl | OTBETOM — 1 Gan
MTOCJICTIOBATEIIBHOCTH MTOCJICTIOBATEILHOCTD TGP Bce ocranpabie cnydan — 0 6amios
3 3ananue Cuwnraercs BEPHBIM, ecmu | [lomHOe coBmajeHue C BEpHBIM
KOMOMHHMPOBAaHHOTO TUNA C | MpaBWJIBHO YKazaHa nudpa (Oyksa) | oTBeToM — 1 Gan
BBIOOPOM OJTHOTO BEPHOTO | MPaBUILHOTO OTBETa W TpuBeNeHbI | Bee ocranbhbie ciydyan — () 6aymuios
OTBETA U3  HECKOJBbKUX | KOPPEKTHBIE apTYMEHTHI,
NPEASIOKEHHBIX U | MUCHIOJb3yEeMbIe TIPH BEIOOpE OTBETa
000CHOBaHHEM BBIOOPA
4 3aganue Cunraercs BEPHBIM, ecm | [lomHOE coBmazeHWe ¢ BEPHBIM
KOMOMHHPOBAHHOTO THIIA C | MPABUIBHO yKa3aHbl mu@psl | orBeTOM — 1 Oamn
BBIOOpPOM HECKONbKUX | (OykBbI) mpaBuibHOro otBera M | CoBmageHue  Oojiee  MOJIOBHUHBI
BEPHBIX OTBETOB U3 | TIPUBENICHBI KOPpEKTHBIC | BAPHAHTOB ¢ BepHbIM oTBeToM — 0,5
HECKOJIBKHX TIPEIUIOKEHHBIX | apryMEHTBI, HCIONb3yeMble Tpu | Oamia
1 000CHOBaHHEM BBIOOpa BBIOOpE OTBETA Bce octanbnble ciryuau — 0 6amioB
5 3aganue oTkpbiToro Tuna ¢ | Cumraercss BepHBIM, ecid OTBeT | IlonHOE COOTBETCTBHE 3TaJIOHHOMY

pa3BEepHYTHIM OTBETOM

cCoBIIagacT C OTAJIOHHBIM OTBCTOM
110 COACPIKAHUIO U IMOJTHOTC

oTBeTy — 1 Gamn

CooTBeTCTBHE o01ei
3TaioHHOTo oTBeTa — 0,5 Oayia
Bce ocranpable cinydan — ) 6amioB

CyTH
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8.1.3. OneHoYHbIE CPEICTBA ISl POMEKYTOUHOM aTTeCTANNH

[IpomexxyTouHas aTTecTalys HalpaBJIeHa Ha MPOBEPKY CHOPMHUPOBAHHOCTHU BCEX

KOMIIETeHIIH, 00ecreurnBaeMbIX TaHHOW JUCIHUILTUHON, U IPOBOAUTCS B (hopMe TecCTa.

3a OCHOBY KOHTPOJISl YCIIEBAEMOCTHU CcTyAeHTa B3sTa 100-0aibHast cuCcTeMa OpraHU3aIiu

y4eOHOro npotecca:

1.

YpoBeHb U TIiIyOMHA TPOpPabOTKM TEOPETUYECKOr0 MaTepuaja IpH IOATOTOBKE K
BBINIOJTHEHUIO JIabopaTopHbIX pabor. KadecTBo BbIMOJIHEHHS] JaOOpPaTOpHBIX padoT.
OneHuBaroTcs: MOHUMAHUE JIOTUKU MPEIJIOKEHHOW METOAMKH MPOBEACHUS SKCIIEPUMEHTA,
Ka4yeCTBO MOJYYEHHBIX SKCIIEPUMEHTAIbHBIX JAHHBIX, TIIATEIbHOCTD BHIIIOJHEHUS PACUETOB,
aHaJIM3 TOTPEUTHOCTEN U MPaBAONOI00HOCTH KOHEUHBIX PE3yJIbTaTOB, YPOBEHb MOJTOTOBKU
1 0(OpMIIEHHSI OTUYETA O IIPOJIEIIaHHOM paboTe, MPABMIIBHOCTD U HATJISAHOCTh IPEICTaBICHUS
WUTIOCTPATHBHOTO MaTepHaja (pUCyHKOB, TpaduKkoB u T.1.); Kaxnas maboparopHas pabota
ouenuBaercs 10 10 6amioB. 3a ceMecTp CTYJAEHT J0JDKEH BBIMOIHUTH 3 1a00OpaToOpHbIe paboThI.
Maxkcumanbaoe koiandecTBo 0aios — 30.

Bcero B TeueHue 01HOTo cemMecTpa CTyAEHT MOXKeT HaOpaTh 70 6a1yioB MaKCUMYM.

CryneHt OakanaBp JOIYyCKaeTcs K HWTOTOBOMY TECTHPOBAaHUIO B TOM CIyyae, €cld
BBITIOJIHEHBI U 3aIUIIECHBI Bce J1a00paTOpHble pabOThl U B TEUEHUE CEMECTpa 3a TEKYLIYIO
paboty HaOpano 30 6amioB u OGonee. B mporuBHOM ciyuae BwicTaBisiercss 0 OaioB, a B
BEJIOMOCTb BBICTABIISIETCS] OLIEHKA «HE3a4eT». Bo BpeMsi HTOrOBOro TECTUPOBAHUS CTYIEHT
OaxanaBp MoxeT HaOpaTh 110 30 6amioB. Ecian Ha UTOrOBOM TECTUPOBAHUU CTYACHT MOTYUHII
MeHee ueM 8 0ayuioB, TO TECTHPOBAHUE CUMUTACTCS HE MPOWICHHBIM, CTYIEHTY OakalaBpy
BbIcTaBigercs 0 0aioB, a B BEIOMOCTh BBICTABIISIETCS OLIEHKA «HE3A4ET».

Ecnmu Ha WTOrOBOM TECTUPOBAaHMM CTyJIEHT HaOupaeT 8 u Oosee 06amioB, TO OHHU
npuOaBIsAOTCA K CyMMe OajuioB 3a TEeKyIIyl0 paboTy M MEepeBOAATCS B aKaJeMHUYECKYIO

OIICHKY, KOTOpasi (GUKCUPYETCS B BEAOMOCTH W 3aU4€THON KHIDKKE CTYICHTA.

NToroBslii ceMeCTPOBBIN PEUTHUHT AkaneMnyeckas OlleHKa
Meunee 60 0ax1oB «HEe3a4eT
60 u 6osee OaIOB «3a4eTy

Htoropoe TCCTUPOBAHUC 065[3&TCJ'IBHO, JaxKe €CJIM CyMMa 68.J'IJ'IOB, Ha6paHHa;1 CTYACHTOM

3a TEKyIIy0 paboTy K MOMEHTY TECTHPOBaHU yxke cocTaBisieT 60 6aiioB u Ooree.

Hrorosoe TecTupoBaHuE BBHINOIHIETCA Ha 0a3e BeIUMCIUTENbHOTO HeHTpa (BLI)

YHUBCPCUTCTA I10 TCCTaM (benepanLHoro I/IHTepHeT'BKSaMCHa 06p830BaTeJ'IBHOl"O rmopTajia

http://educa.isu.ru/ . ITpu sTom BL npegocrasiseT BO3MOXHOCTh OZJHOBPEMEHHOT'O

TCCTUPOBAHHA BCCX CTYICHTOB.
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IIpumep TecTOBBIX 3a1aHUI VI IPOBEPKH C(POPMUPOBAHHOCTH KOMIIETEHIUIA,
yka3aHHbIX Bbime 1.I11:

Bompoc Ne 1
VYpaBHEHME MJIOCKON CUHYCOMAAIBLHON BOJIHBI, pacpocTpaHnstoeics Baoiabs ocu OX co

& =0.01sin [10°¢

ckopoctbio 500 m/c, UMeeT BU: —x . BotnoBoe uncio k (B M-1) paBHo...

Bribepurte oauH OTBeT.

5
05
2
o 4

Bomnpoc Ne 2

_ .
Kunemartnyeckuii 3aKoH BpalaTeIbHOTO IBUXKEHUS Tella 3a7jaH ypaBHEHUEM =t , rae c=1
pan/c2. YrioBasi CKOPOCTh Tella B KOHIIE TPEThEH CEKyH/Ibl PaBHA...

Bri6epute o1H OTBET.

" 4 pan/c
©° 9 pan/c
£° 3 pan/c
" 6 pan/c

Bonpoc Ne 3
OnHo3apsiTHBIC HOHBI, HIMEIOIINE OJIMHAKOBBIE MACCHI, BIETAIOT B OJJHOPOIHOE MarHUTHOE MOJIE.
Wx TpaekTopuy nmpuBeICHBI Ha pUcyHKe. HanMeHbIyt0 CKOPOCTh UMEET MOH, IBHXKYIIHIACS 10
TPaEKTOPHH ...
® @ ® 8
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Bribepurte ouH OTBeT.
o2
o1
" XapaKTepUCTHUKH TPACKTOPHIA HE 3aBUCAT OT CKOPOCTEH HOHOB
" He XBaTaeT JAHHBIX JUIS OTBETA Ha ATOT BOIPOC
3

Bonpoc Ne 4
Ha pucynke npencrasieH rpaduk 3aBUCUMOCTH KOJTHYECTBA TEIUIOTHI, BBIJCIISIONICHCS B ABYX
napajuieNIbHO COCTUHEHHBIX MPOBOIHUKAX, OT BPEMCHHU.



\
]
]
-t
'
1
1
]

e

10 20 30 L«

OTtHoieHne conpoTuBieHui mposoauukos R2/R1 pasHo...
Bribepute oguH OTBeT.
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Bonpoc Ne 5
YenoBeK CHUAUT B LIEHTPE BpALIAIOIIEICs 10 HHEPLUU BOKPYT BEPTHUKAIBHOW OCH Kapycelu U

23

JIEP>KUT B pyKax JJIMHHBIN LIECT 34 €r0 cepeMHy. Eciii OH NOBEpHET IEeCT U3 TOPU30HTAIIBHOIO

II0JIO’KEHUS B BEPTUKAJIBHOE, TO YaCTOTA BPAIIEHUs B KOHEYHOM COCTOSIHUM...
Bri6epute ouH OTBET.

" yMEHBIINUTCS
" He U3MEHUTCSA

" yBeNu4uTCS;
Bomnpoc Ne 6

Ha IIyTH €CCTCCTBCHHOI'O CBCTA NMOMCIUICHLI IBC IIJIIACTUHKH TypMaJInHaA. ITocne MMPOXOKACHUA
IUTACTUHKH 1 CBET MOJIHOCTHIO MOJIAPpU30BAH.
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Ecmn Y1 u Y2 - ynrencusmoctu CBETa, MPOILIEANIETO IUIACTUHKU | ¥ 2 COOTBETCTBEHHO, U
Ja =) , To yroil Mexxy HanpasieHussMu OO u O'O' paBeH...
Bribepute ouH OTBET.
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Bonpoc Ne 7
Ha HenonBrxHbBIN OMIIBSAPAHBIN Iap HaleTeN Apyroi takoii xe. [locie ynapa mapsl
pasnerenuck o yriiom 90° Tak, 9To UMITYJIbC OJHOTO paBeH pl = 0,3kr-M/c, a gpyroro
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p2=0,4xr-™M/c. Hanerarouuii map uMen UMIYJIbC, PaBHBIH ...

Br16epute o1H OTBET.
O Dowz mic

025x2 - mic

~
= Olxs mic
~

0.7 w2 mic
Bonpoc Ne 8
Ckonpko anba- u O6era- pacnasoB JOHKHO MPOU30UTH, YTOOBI paJuOaKTUBHBIA H30TOIl ypaHa
23 206 5y
?

%7 mpeBpatmIics B CTaOWIIBHBIA N30TON CBHHIIA 2~ = 7
BriGepure ouH OTBET.

" 9 a-pacnazmoB u 5 B-pacnaos

" 10 a-pacmamoB u 4 B-pacmaios
" 8 a-pacmamoB u 6 B-pacmazoB
~

6 a-pacnajoB u 8 B-pacnanoB

Bomnpoc Ne 9
PaGorta BbIXOIa /1Sl MaTepuaia IiacTHHbI paBHa 2 9B. Uemy paBHa sHeprus OTOHOB
T1aJIA0IIET0 CBETa, €CIIM MaKCUMallbHasl KHHETHYeCKast YHeprus poToaIeKTpoHOB paBHa 1,5 3B.
BriOepuTe 0aMH OTBET.

“ 1,5B
“ 0,5B
“ 35B
2B

Bonpoc Ne 10
B HeKoTOpOii TOUKE MOJIsl, CO3JaHHOTO TOYSYHBIM 3apsi/IoM, IOTSHIHAN paBeH 2 B. Benmunny
TOYCUYHOTO 3apsjaa YBCINIYUIIN B 2 pasa, ripu 3TOM MOTCHIHUAJT B HaHHOI;'I TOYKE CTall paBHBIM ...
BriOepuTe 0aMH OTBET.

© 8B
° 16B
© 1B
4B
" 2B

Bonpoc Ne 11
B nporuecce cunbHOro B3aMMOIEHCTBYS IPUHUMAKOT Y4acCTHE. ..
Bri6epute oauH OTBET.

" JJIEKTPOHBI

" IpOTOHBI



" ¢oTtoHbI

Bomnpoc Ne 12

OpnHa u Ta e AudpaKoOHHAasl peleTKa OCBEIAeTCs Pa3InYHbIMU MOHOXPOMATHYECKUMHU
W3JIy4EHUSMU C PAa3HBIMU MHTEHCUBHOCTSAMH. Kakoi pUCYHOK COOTBETCTBYET CIIy4arO

OCBCIICHUA CBETOM C HauMeEHBIIEeH I[J'II/IHOﬁ BOJIHBI? ( J HMHTCHCUBHOCTbB CBETA,

TU(PPaKLINN).

BriGepute ouH OTBET.
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Bonpoc Ne 13

B TPEX OAMHAKOBBIX COCYAax HAXOJUTCIA OAMHAKOBOC KOJIMYECTBO I'a3a, IpuicMm

@ yroJu

L>T>7

Pacripenenenue Monekys o CKOpOCTsM B cocyie ¢ TemnepaTypoil T1 Oyner onuceiBaThCs

KPUBOHA...
f(v) b

Bri6epute ouH OTBET.

o2
3
o1

o
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PaspaboTumnkm:
JOLICHT, K.().-M.H. C.I1. T'opOyHOB
(nodnuM (3anumaemasi OOJICHOCMb) (uHuyuanel, pamuius)
JIOIIEHT, K.T.H. C. . Mapuyk
(noonuco (3aHUMaeMas OOANCHOCMY) (uHuyuanel, pamunus)
,/#@___ JOLEHT, K.().-M.H. A.A., YepHbix
(noonucyw) (3aHUMaeMAast OOANCHOCHD) (uHuyuanel, pamuius)

[IporpamMma coctaBieHa B coorBercTBuM ¢ TpeOoBanusiMu ®I'OC BO mno HampaBiieHHIO
noarotoBku 06.03.01 buosorus.

[Iporpamma paccmoTpeHa Ha 3acenannu Kadeapsl 001Iei u kocMudeckoit usuku UT'Y
«_16 » _mapra 2026 .

[Ipotokon Ne _8 , 3aB. kadenpoit % B.JI. ITaniepHslit

Hacrosimmass mporpamma He MoO:KeT OBbITh BOCHpPOU3BedeHA HHM B Kakoil ¢opme 0e3

npeaBapuTeJbHOr0 IMCbMEHHOI'0 pa3peliCcHU s Ka(])e)lpbl-paspaﬁqunRa nmporpaMmmal.



