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I. Heau n 3aga4u AUCHUIJIMHBI (MOZYJIs1)

[TporpamMma nipenHa3HaueHa A1 obecreueHus Kypca «Du3nka», H3y4aeMoro CTyJeHTaMH B
TE€YEHHE [IEPBOr0 CEMECTpA.
IJens xypca — 3HAKOMCTBO C OCHOBHBIMHM 3aKOHaMH (DU3HKU U BO3MOXKHOCTSIMH MX NPUMEHEHHS
MIPY PENICHUN 33]1a4, BO3HUKAIOIINX B MOCIEAyIOIIeH MpodecCnOHAbHOM e TEIbHOCTH.
JIns OCTHKEHUS JTaHHOM LEIU CTaBATCA 3ala4u:

e u3yuuTh (yHAAMCHTAIbHBIC (PU3NYCCKUE 3aKOHBI U SIBJICHUA, JISKAIIUE B OCHOBE
COBpEeMEHHOM (pU3MUeCKOi KapTUHBI MHUPA;

e o0ecrneunTh YriayOJIeHHOE HM3ydeHHE HambOoJee BaKHBIX OTKPBITHA B 00JIaCTH (DHU3MKH,
OKa3aBIIUX OIpeeNsionlee BIMSHUE Ha pa3BUTHE TeoPU3MKU U (PU3NYECKUX METOJOB
WCCIIEIOBaHMI B I€0JIOTUN U MUHEPAJIOTHH;

e crnocoOCTBOBATh Pa3BUTHIO HAYYHO-UCCIIEOBATEILCKUX M HAYYHO-

MIPOU3BOJICTBEHHBIX KOMIIETECHIIMH, 0a3UPYIOIIKXCS Ha 3aKOHAX (DU3UKH, B

obractu HU3YUCHUSA U aHAJIN3a I'COJIOTHYCCKUX CUCTCM.

I1. Mectro qucuuninunsl (moayJst) B crpykrype OIIOIT BO

Jucuunnnna «Pu3nka» oTHOCUTCS K 0a30BOM 4acTH LUKJIA JUCUUIUIMH B1.

BXO[[HI)IG 3HaHWUA, YMCHUA MW KOMIICTCHLIHUH CTYICHTOB, HCOGXOIII/IMI)IC IJid U3Y4YCHUA
AUCHUIUIMHBI, ONPCACIAIOTCA HUX 0a30BBEIMH S3HAHUAMHU, MOJTYUYCHHBIMU IPpU HU3Y4YCHUU (1)I/I3I/IKI/I,

XUMHHU U MATCMATHKU B KYpPCC cpez[Heﬁ IIKOJIBI.

I11. TpeGoBanus K pe3yibTaTaM OCBOECHHS M CHHUIJIMHbI

[Tocne uzyuenus kypca GU3UKH, CTYACHT JIOJDKEH 00J1a1aTh CISAYIOIUMHA KOMIIECTEHITUSIMU ;

- CrmocoO€H MPUMEHSTh 3HaHUS (PYHIaMEHTaIbHBIX pa3/IesoB HAyK o 3emMie, 0a30BbIe 3HAHUS
€CTECTBEHHO-HAYYHOTO U MAaTEMaTUYECKOTO IIMKJIOB IMPU PEIICHUH CTaHIAPTHBIX

npodeccuonanbubix 3a1a4d (OITK-1).

N3yueHne Kypca HampaBlIeHO Ha Ppa3BUTHE MPEJCTABICHHHA CTYIEHTOB O (U3NYECKOM
KapTUHE MHpa, pacliupeHue, yriyoiaeHue 1 o0o0mieHne 3HaHUi O CTPOCHHUH BEILECTBa, pa3BUTHE
M03HABATENIbHBIX HHTEPECOB, UHTEUIEKTYAIbHBIX U TBOPYECKUX criocoOHOocTel. OCHOBA MOTyYEHUS
¢u3nvecKkux 3HAHUH — HE TOJBKO H3YUYEHHE TEOPETUUYECKUX IIOJIOKEHHH M 3aKOHOB, HO H

71a00paTOPHBIM IKCIIEPUMEHT.
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IlepedyeHb MIaHMPyeMBbIX Pe3yJIbTATOB 00YUYEHHUS MO JUCUMUILIMHE (MOTYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

Komnerenuus Nuaukaropsl Pe3yabTarhl 00yyeHus
KOMIIETEHIIH i
OIIK-1 HJIK onk.12 3naer:

[Tpumensier 6a3oBbie
3HAHHS €CTECTBEHHO-
HAYYHOTO U
MaTeMaTH4eCcKOro IIUKIIOB
IIPU PELICHUN CTaHIApTHBIX
npodecCHOHATIBHBIX 3a1a4

Quszuueckue  OCHOBbI  MEXAHUKU,
npupody — Konebamuii U 80JH,  OCHOGbI
MONEKYIAPHOU  (PU3UKU U  MEPMOOUHAMUKU,
NeKMpuyecmsa U MdacHemusmMa, OnmuKu,
amomHoUt u s0epHou uzuku 6 odbveme,
HeoOX00UMOM OISl  OC80EHU  (PU3UYECKUX
OCHO8 2e0102Ull, 2eOXUMUU U 2e0DUSUKLL.

YMmeet:

00BACHUMb OCHOBHbBIE HAOII00aeMble
NPUPOOHblE U  MEXHO2eHHble AGNeHU U
aghghexmovr ¢ nozuyull pynoameHmanrbHvIX
Qusuueckux 63aumooetcmaull;

UCNOIb308amMb  (uU3UYECKUe 3AKOHbL
npu  aHanuze U peuwleHuu  npooiem
npogeccuoHanbHoOl 0estmenbHOCHU;

UCTONIKOBbIBAMb CMBICT (PUSUUECKUX
BEUYUH U NOHAMULL;

pabomamv ¢ npubopamu  u
000pyOdosanuem CO8PEMEHHOU  (PUULECKOl
nabopamopuu.

Baaneer:

Memooamu nposedeHus Quzuuecxux
usMepeHuil, Memooamu KOPPeKmHOU OYeHKU
nOZPewHOCIU NpU NPOBeOeHUU PU3UYecKo2o
9KCnepuMeHma,

BHAHUAMU 00WePUUYECKUX 3AKOHO8 U
NPUHYUNOB 8 BAMCHEIUUUX NPAKINUYECKUX
NPUTONHCEHUSIX 2€0TI02UMU.

IV. Coaepikanue u CTPYKTYpa JIMCHUILIMHBI (MOAYJIST)

OO0BeM JUCIUILIMHEI COCTABIAET 4 3aUeTHRIX eAUHMIIE, 144 yacos,

B TOM yHclie 81 4acoB KOHTaKTHOU paboTHI.

3ansaTus MpoOBOAATCA TOJIBKO B OYHOM (bopMe o6yquH${ C TNPUMCHCHHUEM IUCTAHIHWOHHOI'O

KOHTPOJISI CaMOCTOSITeIbHOW paboThl cTyneHToB uepe3 DnMOC dakynprera. DJIEKTPOHHOH U

JUCTAaHIIMOHHON (hopM 00ydeHHUs HE IPeyCMaTpPUBAETCS.

Ha MPAKTUYCCKYIO IMTOATOTOBKY OTBOAUTCA 18 AYAUTOPHBIX 9aCOB (BO BPEM BBIITOJIHCHU A

n1a0opaTOpHBIX paboT).

dopMa MPOMEKYTOUHON aTTECTALMN: DK3aMEH.




4.1. Conep:xanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM, ¢ YKa3aHHeM BH/I0B Y4eOHBIX 3aHATHI U OTBEICHHOI0 HA HUX KOJHMYeCTBA

AKAACMHUICCKHUX JacoB

Buapt yueGHOI paboTHI,

BKITIOYAsi CAMOCTOSATEIILHYIO PadOTy 00yJaroImuxcs,
MPaKTHYECKYIO TOJTOTOBKY U TPYAOEMKOCTh

DOpMBI TEKYILETO
KOHTPOJI YCIIEBAEMOCTH;
dopma IpOMEKYyTOUHON

3
“ o o (B yacax) aTTecTaluu
e § E ?; KonrakTHas paboTa mpemnogaBaTens ¢ = (no cemecmpam)
Ne Pasjen AUCHUIUINHE/ TeMa g z £ '8 0GyHatoLIMHCS =
/H S g S = =
@) 3 w % e &
aa] = S | Jlekuun Cemunapckue/ Koncyns § Lc%
2 E NPaKTUYECKUe/ | Taluu g =~
S nabopaTOpHBIC =
3aHATH @)
1 2 3 4 5 6 7 8 9 10
1 | Pasgen 1. ®usndeckue OCHOBLI MEXaHUKHU 1 |223 2 8 6 0,3 8 OtuéThI 10
2 | Paznen 2. TepmonuHamuka u ctatuctudyeckas Gusnka 1 [152] 4 4 6 0,2 5 | naboparopHoit
3 | Pazzmen 3. DiexTpUyeCTBO U MarHeTU3M. paboTte, KOHTPOJIbHBIE
BOIIPOCHI,
1 (202 4 8 6 0,2 6 | TecTUpOBaHUS 11O
pazzenam, J0MallHue
KOHCIIEKTBI
4 | Paznen 4. KoneOGaHus v BOJHBI 1 [163 2 4 6 0,3 6 Otué€ThI IO
5 | Paznen 5. BonHoBas ontuka U KBaHTOBasi U3HKa 1 (164 2 4 6 0,4 6 | maGoparopHoii
6 | Pasznen 6. OcHOBBI aTOMHOM U siIepHON (DU3UKU paboTe, KOHTPOJIbHBIE
BOIIPOCHI,
1 | 20,6 4 8 6 0,6 6 TECTUPOBAHUS 110
paszenam, JoMalrHue
KOHCIIEKTBI
KOwutpoms | 1] 4 TECTUPOBAHUE
KCP 1 3
DK3aMeH 1 26
Hroro yacos 144 | 18 36 36 2 37




4.2. Il;1an BHeayIUTOPHOI CaMOCTOSITeIbHON PadoThl 00y4arOIIUXCS MO0 JUCHHUIINHE

CamocTosiTenpHast paboTa 00yJaroInuXCst Y4eOHo-
METOANYECKOE
Cpoxku Onenouynoe
Cemectp Ha3zBanwue paznena, TeMbl . Tpynoemkoct obecreyeHue
Buz camocTosiTenbHON pabOThl | BBITIOJIHEHU CpEenCTBO .
o b (Jac.) CaMOCTOSITEJIbHON
paboTHI
1 Bce tembr OdopmiieHne oT4YeTa no| B Teuenue 2 Oruir
J1a00paTOpHO paboTe ceMecTpa MeTtonuueckue
[ToaroToBka K 3amIMTe OTYETa MO OtBeThI Ha Marepuabl K
N B Teuenue
1 BCE TEMbI nabopaTtopHoii paboTe ceMecTpa 21 KOHTPOJIbHBIE nab.paboTam
P BOIPOCHI
[To xaxxaoMy U3 LIECTH Pa3aeiioB [ToaroroBka K UTOrOBOMY [Ipoittn
TECTUPOBAHUIO CaMOCTOST
eJIbHOE
TECTUPOBA
Bea
HHUE,
1 4 peKOMeHIyeMas
OCBOUTH
JauTeparypa
TEOpeTHYe
CKHUH
Marepual
TEMBI TecTbl
Pazpennr 3,4,5,6 [ToaroroBka nononuenuid no (K xoHIy B
cst
TeMe JIEKIINH (MHTePaKTHUBHAsL |CeMecTpa
1 o 4 pEeKOMeHyemasi
dbopMa 3aHATHIT), KOHCIIEKT Ha
JIuTEepaTypa
BbIOpaHHYIO TEMY U3 CIIHCKA KoHcrekr
OO6muit 00beM CaMOCTOATEIHHOM PaboOThI O TUCIHILTHHE (Yac) 37




4.3. Conep:xanue yueOHOro MaTepuaJia
Copneprxanue pas3ieioB U TeM JUCIUTUTAHBI
Beeoenue
Qusuka 6 cucmeme ecmecmseennvix Hayk. Obwas cmpykmypa u 3adayu oucyuniurvl « Obwas
Qusuxay. Eounuyer guzuueckux eeauyun. CmpykmypHoie snemenmvl mamepuu. Cunvl u
83AUMOOeUCMBUSL 8 NPUPOOE.
JE 1. Qu3zuueckue 0CHOBbI MEXAHUKU
1.1. Kunemamuxka
Ocnoguvie KuHemamuueckue Xapakxmepucmuku KPUBOIUHENUHO020 OBUNCEHUA. CKOPOCMb U
VCKOpeHue: HopManbHoe u manzenyuaivhoe. Kunemamurka pawamensno2o 08UNCEHUA. Y2l08ds
CKOPOCMb U Y21080€ YCKOPEHUe, UX C853b C MUHEIHOL CKOPOCMbIO U YCKOPEHUEM.
1.2. Jlunamuxa
3axonvr Hotomona. Macca, umnynsc, cuna. 3akon coxpanenus umnyavca. Momenm umnynvca
MamepuanbHot MoyYKu U mexamuyeckou cucmemsl. Momenm cunvl. Ypasnenue MomeHmos.
Ypasuenue osusicenus mamepuanbHol mouku 8 KOOpOUHAMHOU ghopme.
1.3. I pasumayuonnoe none 3emau
Cuna msagcecmu u cpasumayuonnoe noie 3emau. Xapakmepucmuxu 2pasumayuonHo20 NoJisl.:
HanpsaxceHHocms u nomenyuan. [lomenyuanvuvie cunvl, 66edenue NOHAMUSL NOMEHYUAIa Ous
g3aumooeticmayrowux men. Amomanuu yckoperus cunvl msdcecmu. Iliomnocms nopoo.
Qu3suueckue OCHOBbL 2pasupazeedku. I pasumemp. AHOMANUU YCKOPEHUS CUNbl MANCECMU U
@uszuueckue ocHogvl 2pasUpPazBeoKu.
1.4.Onemenmol mexanuxu meepooco meua.
Momenm cunel u MoMeHm UMRYIbLCA, UX 83AUMOCEA3b U 3AKOHbL coXpaHnenus. [legpopmayus
meepdoco mena, 8uodvl deghopmayuil, 3axon Iyka. I'opusvie nopoowl, ux ynpyeue ceolicmea u
Xapakxmepucmuxu.
1.5. Onemenmur pusuxu 6 ceonocuu. llons 3emau. Ilapamempol ¢pusuueckux noneu 3emau.
Buvissnenue ceoguzuueckux awmomanuti. Obobwarouee nosmopeHue — ONPOC NO meme
«Duzuyeckue 0CHOBbI MEXAHUKUY
E 2. Tepmoounamuxka u cmamucmuyeckas pusuxka
2.1 Dnemenmul cmamucmuyeckol u MOJEKYAAPHOU QUIUKU.
Bv1600 ypasnenus cocmosHus u0eanrbHo20 2a3a HA OCHO8E KUHEeMUYeCKUX npeocmasieHull.
Cmenenu c60600bl MONEKY U pacnpeoeieHue dHepeun no cmenexsam ceoboowl. Pacnpedenenue
Makceenna, 9KCNepUMeHmanbHoe  00OCHOBAHUe. Pacnpeoenenue  bonvymana — u
bapomempuueckasn popmyna.

2.2. Tpu nauana mepmoouHamMuKu.



Pasnosecnvie u  uepasnosecnvie cocmosinus, epems  penaxkcayuu. Ilepgoe  nauano
MepMOOUHAMUKU, aduabamuyecKkull npoyecc. Bmopoe nauvano mepmoounamuku, obpamumvie u
Heobpamumvle npoyeccuvl. Tpemve Hauanio mepmoOUHAMUKU, ISHMPONUSL.

2.3. Dnemenmul pusuyeckol KUHemuKu

Haesnenue 6 socuokocmu u ease. Jlamunapnoe u mypoynenmuoe mederus H#uoKkocmu. Bazkocmo.
Memoouka onpedenenus esazkocmu. Bazkocms, kak gusuyeckoe ceolicmeo Hegpmu. Henenus
neperoca. [uggpysus, mennonposooHocms, eHympeHHee mpeHue. bpoyHosckoe Osudicenue.
Tennogvle ceolicmea 2opHbIX nopoo. TennonposooHocms 20pHbBIX NOPOO, MENIOEMKOCHb U ee
CBA3b C MUHEPALOSULECKUM COCMABOM NOPOO, YOelbHAs MENIO0EMKOCHb U NIIOMHOCHb NOPOO.

JE 3. dnekmpuuecmeo u MacHemu3m

3.1.2nekmpocmamuyeckoe noe u e20 XapaKmepucmuxu.

llone ounons. Ilomox eexmopa. Ilomenyuan. Oxeunomenyuanvhvie nogepxrnocmu. Ces3b
HOMEHYUANA U HANPAICEHHOCMU INeKMPULEeCK020 NOJIAL.

3.2.1locmosinHblii mok.

Dnekmpuueckuti mok, cuna u niomuocms moka. CmoponHue cuivl, 91eKmpooSUICYWAs CULA U
Hanpsicenue. 3axon Oma 6 unmeepanvhou u oughgepenyuanvroi gopme. 3axon [Jocoyns —
Jlenya. @usuyeckue 0CHOBbL 21eKMPOPA38eOKU. DNeKmpoOMAcHUMHbIE NOJIA, UCNONb3Yemble 8
anekmpopaszgeedke.  3adaua  snekmpopazeedku.  Memoodvl  21eKmpopazeeoku:  Memoo
CONPOMUBNIEHUT, INeKMPOMASHUMHOE 30HOUPOBAHUE.

3.3 .Macnuumocmamuxa

Maenumnoe 63aumooeticmeue NOCMOSAHHBIX MOKO8. Bexmop maznummuot unOyKyuu. 3aKoH
Amnepa. Cuna Jlopenya. /lgudscenue 3aps006 6 91eKmpuiecKux u MazHumHulx nosax. 3akon buo-
Casapa-Jlannaca. Teopema o yupxynayuu (3aKoH NOJIHO20 MOKA).

3.4. Maenumnoe none 3emnu u MacHumopazeeoka 6 2e0102uu.

Maenumnoe none u e2o xapakmepucmuxu. ODiemMeHmvl 2e0MacHUmMHo20 nos. Maenumnole
anomanuu. Pusuueckue 0CHO8bL MASHUMOPA38E0KU.

3.5. Macnumuoe none 6 seujecmse.

Ilpupooa macnemuszma. Macnumnvle Momenmsl 31eKMPOHA u amoma. Jua- u napamacHemuxu.
Hamaenuuennocmo. Macnumnoe none 6 sewecmee. @eppomacHemuxu u ux ceovicmaa. llpupooa
deppomacnemuszma. Knaccughuxayus 2opHvix nopoo no ux MazHUmHsLM C8OUCMBEAM.

3.6. Ocnoevl meopuu Makceenna 0ns 21eKMpOMASHUMHO20 NOJIA.

Buxpeeoe  anexmpuueckoe  none. Tox  cmewenus.  Vpasuenus — Maxceenina 0
INEKMPOMASHUMHO20 NOJA,; UX U0 01 CMAYUOHAPHBIX NOJIEU.

3.7 Obobwarowee nosmoperue — Onpoc No pazoeny « INeKmpuiecmeo u MacHemu3m»



JE 4. Konebanus u 601Hbl

4.1.I'apmoHuueckuti ocyuniamop.
Mamemamuyeckuil, npys’cuHHbl, Quzuveckul. YpasHenue 2apMOHUYECKUX KOJIEOAHUI,
ClloJiCeHUe KOoneOaHutl 00HO020 HANpasieHusi U OOUHAKOBOU Hacmomvl. Ynpyeue G0HbL.
Ypasnenue becyueii onnbi.
4.2.OnekmpomacHumHule 80JIHbL.
Huggepenyuanvnoe ypasHenue 31eKMPOMACHUMHOU BOHbI. DHEpeUus I1eKMPOMASHUMHBIX
801H. MMnynsbe 21eKmpomMazHumHuo20 noJs.
4.3.Ceticmuueckue, akycmuyeckue u yibmpaszgyKogsle Memoobvl 2e0u3uUKu
QDusuueckue OCHOBbL CEUCMOPA38eOKU. Ynpyaue 601nbl 6 20pHbIX  nopodax. AKycmuueckue u
VAbMPA38YKOBblE MEMOObL 8 UCCAe008AHUU CIMPYKMYPHBIX HEOOHOPOOHOCMEL.

AE 5. Boanosasa onmuka u keanmosasn uzuka
5.1. Humepgepenyus ceema.
Cnooicenue 08yx MOHOXPOMAMUYECKUX INEKMPOMAHUMHBIX 60aH. llonamue Kozepenmuocmu.
Knaccuueckue onvimvl. Humepghepenyusa 6 moukux nienxax. 1onoepaghus. Henenue
unmepgepeHyuu 8 u3y4eHuu ONMuU4ecKUx c80UCmMse KpUCmaios.
5.2. lugppaxyus ceema.
IHpunyun Toticenca-@penens. Odvacnenue ougpakyuu Ppenens HaA KpyeioM OmMEepcmuu u
Kpyeniom 3Kkpane npu nomowu 30H @Ppenena. Paspewarowas cnocobnocms onmuueckux
npubopos. Jugpaxyus Opayneoghepa na wenu.
Hugpakyuonnas pewremka. /[ucnepcus u paspewiarowas cnocobOHoCms peutemku.
5.3. Penmeenosckue nyuu.
Hugpakyus na maxpomonexynax. 3akon Bynvgha - Bpecea. Aenenue ougppaxyuu 6 oyenke
VAPY2UX CBOUCME 2e0]102UtecKoll cpedvl. [udpakyus 601H, KAk UHCMPYMEHM 2e0(hU3ULecKo20
Memooa ceticmopazeeoku. Dusuyeckas npupooa AGNeHUs upuzayuu  (onarecyeHyuu) 6
NPUPOOHBIX MUHEPANAX
5.4. llonapuzayua ceema.
Ionuamue o nonapuzosannom ceeme. 3axon Mantoca. Ilpoxosicoenus ceema uepe3 cucmemy
noaapuzamop — Kpucmail — auaiuzamop. Illonapusayus ceema — npu ompadcenuu u
npenomaenuu. 3akon bprocmepa. Jlunetinoe 08ynyuenpenomnenue.
5.5. Quzuxa munepanos.
Henenue nonapuzayuu ceema 8 NpeoMemax MUHEPANbHO2O YUKIA — MUHEepaniocul,
nempozpaghuu,; KpUcmaiioonmuyecKuti Memoo uzyyeHusi 20pusix nopod. OcHosgHble onmudeckue
ceoticmea Kpucmannos. llonapu3ayuoHuslii. MUKpPOCKON 6 U3VYeHUU ONMUYECKUX CEOUCmE

MuHepanos u 2opHulx nopoo. Kpucmannoepagusa. [lempoghuszuxa.
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5.6. Keanmosas npupoda uznyuenus.

Macca u umnyavc ¢pomona. [larenue ceema. IDpgexm Komnmona. @omosppexm u
KOMNMOHOBCKOE PACCesHUe (2AMMA-2aMMA-Memoobl) 8 U3YUeHUlU 2OPHbIX HOPOO.

5.7. 3auemnas paboma (onpoc) no meme «Bonnosas u K6aHmMo8asi NpUpoOa U3rLy4eHusL

5.8. Keanmosas mexanuka

Tunomesa oe bpoiina. /Juppakyus muxpouacmuy. [Ipunyun neonpeoenrennocmu I etizenbepea.
Bonnosas ¢ynkyusa, ee cmamucmuyeckuli CMbuICl U YCIO08UA, KOMOPLIM OHA OOJNCHA
yoosnemeopsamos.  Ypaenenue  Illpeouncepa. Keammosas uwacmuya 6  OOHOMEPHOU
nomenyuanvrou sime. OOHOMepPHbIIL NOMEHYUATbHBLI NOPo2 U bapbep.

JE 6. Ocroebl amomnuoil u a0eproit ¢uzuxu
6.1.IInanemapnas mooenb amoma.
Aenenusa noomeepcoaroujee cnodxcHoe cmpoerue amoma. Mooemu amoma no Tomcomy u
Pezepgpopoy. Onvimur Pezepghopoa no paccesnuro anvga-uacmuy. Hoepras modensv amoma.
Dmnupuyeckue 3aKkOHOMepHOCMU 8 amoMHblx cnekmpax. Popmyna Banemepa
6.2. CnekmpanvHblil aHANU3 8 2e0JI02UU.
Xumuyeckuil cocmag 20pHuIX NOPoO, pyo, MUHEPAN08. AMOMHbBIN IMUCCUOHHBLU CNEKMPATbHbLU
AHANU3 NPU NOUCKOBBIX U PA3BEOOYHBIX PAOOMAX, NPU U3VHEHUU MECMOPOHCOCHUI.
6.3. Ocnoswbl huzuku amomuozo s0pa.
Hckyccmeennoe npespawenue amomuuvix soep. Omkpvimue Hetimpona. CmpoeHnue amomHozo
a0pa. 3anuce sadepHulx pearkyuu. Mzomonvl. [lonamue 0 Me30HHOU mMeopuu s0EpHuIX CUIL.
Ounepeus ceasu u degpexm maccwl. Hcnonvzoeanue s0epHuIX npespawjeruil; YenHdas peaxyusl
Oenenus sdep. TepmosoepHuvle peakyuu.
6.4. Paouoaxmuenocmeo.
Buowt u 3axkonvl paduoakmusnoco uznyuenus. HAoepnuvie peaxyuu. /enenue sioep. Cunmes soep.
Hoepnas ceoguszuka. Ilouck u pazeedxa paouoaKmMueHulX pyo, aHAIU3 2OPHLIX NOPOO.
Paouomempuueckas pazeeoxa. Memoovl paduomempuu: 2amma-cbeMka U IMAHAYUOHHAS
cvemka. Tamma-memoov: 6 onpedenenuu  abCONOMHO2O — B03PACMA  20PHLIX  NOPOO.

Paouoceonozus. floepnvle «uacwy. Paouoakmusnuvle uzomonst 6 npupooe.



4.3.1. IlepeyeHb CEeMUHAPCKHUX, NPAKTHYECKUX 3aHATHI U J1a00PaTOPHBIX padoT

11

Ne Ne paznena u HanmenoBanue ceMnnapos, Tpyno | Ouenoun | Dopmupye
n/m TEMBI MPAKTUYECKUX U JTAOOPATOPHBIX €MKOC ble MbIE
JVCLIATUTHHBI pabot Th, | CPEIACTBA | KOMIIETEH
Yachl 02071
1 2 3 4 5 6
1. | ®usnueckue 1.Craructuyeckas o0paboTka 2 npoB.pabd | OIIKI1.2
OCHOBBI PE3yJIbTaTOB U3MEPEHU. oTa
MEXaHUKH 2.MasTHUKOBBII TPaBUMETD:
OIPEIENIEHUE YCKOPEHUSI 2 npoB.pat
CBOOOJIHOTO TAaJICHUS C TTOMOIIBIO oTa
MasTHHKA Ha mmpote Mpkyrcka. ) 1pOB.pad
3.M3yuenue ynpyrux aedopmariuii )
— CBOMCTBa MUHEPAJIOB U T'OPHBIX ord
HOPOI.
4. OnpeneneHue MIOTHOCTH Tel 2 sa4er
THJIPOCTaTUYECKUM B3BELINBAHUEM
2. | Tepmonunamuka | 1.Ompenencane kodddumnmrenrta 2 poB.pad
U CTaTUCTUYECKas | BA3KOCTH BO3JlyXa M pacdeT CpeHel oTa
¢duznka JUTMHBI CBOOOTHOTO TIpodera u 3a4er
3P PEKTUBHOTO AUAMETPA MOJICKYIT
BO3/TyXa.
2. OnpeneneHue OTHOLIEHUS o) poB.pad
yIETbHBIX TEINIOEMKOCTEH T'a30B oTa
3. | OnextpuyectBo u | 1.M3ydyeHne OCHOBHBIX HCTOYHUKOB 2 3auer
MarHeTu3m TOKA U 3JIEKTPOU3MEPUTEIBbHBIX
puOOpOB.
2. N3yuenune Gpu3n4ecKux OCHOB 2 MpoB.pad
METO/a KaXyIIerocs COMPOTUBICHUS oTa
B DJIEKTPOPA3BEJIKE.
3. 3HaKOMCTBO C T€OMarHETH3MOM ) 1poB.pab
Ha MpUMepe ONpPeeNIeHNUs NHIYKIIUH oTa
MarHuTHOTO TIOJI 3eMJIH B
Hpkyrcke.
4. | KonebGanus u 1. Onpenenenne CKOpOCTH 3ByKa 2 3auer
BOJIHBI METOJIOM CTOSTYUX BOJIH.
5. | BonnoBas ontuka | 1.M3ydenue siBJIeHUs MOISpU3AIINS 2 npoB.pad
Y KBaHTOBas CBETa — OCHOBBI UCCIIEIOBAaHUH oTa
¢buznka ONTUYECKUX CBOWCTB MUHEPAJIOB.
2.M3yuenue sBienus potodrpdexra MpOB.pab
— 3JIEMEHTAa raMMa-raMMa-MeTOIOB B 2 ora
W3y4eHUH TOPHBIX TTOPO/I.
3.SIBnenue audpaxium, Kak METo
2 pOB.pad

BBISABJICHUSA HCOI[HOpO,Z[HOCTCfI

oTa
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re0JIOTMYECKOU Cpebl.

OCHOBBI aTOMHON
15801 (S)0)3 (0)

¢buzukn

BCIICCTBC.

CIIEKTpa BOJOPO/Ia.

1.3HaKOMCTBO C METOJOM
CIIEKTPOCKOITUU B (PU3UKE
MHUHEPAJIOB Ha MPUMEPE U3YICHUS

2.HccnenoBanue nOTIOMIEHUS
paIII/IoaKTI/IBHOFO I/I3JIy‘-IeHI/I$I B

4 poB.pad
ora
npoB.pad

6 orta

4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCMMBIX HA CAMOCTOSITEJIbHOE U3y4YeHHe CTYIeHTAMM

B PaMKax caMocTosATeabHOol padotsl (CPC)

Ne Tema Bun 3ananue Pexomennyemas | Kommuec
HEN. CaMOCTOSITEJIBHOU auTeparypa TBO
paboThl 4acoB
1. | ®usznueckue IloxroroBska k [Ipoiitn
OCHOBBI ompocy 1o CaMOCTOSITEJIBHOE
MEXaHUKH paszeny: TECTUPOBAHMUE, [1-4] 3
«Duznueckue OCBOUTH
OCHOBBI TEOPETHUUECKUI
MEXaHUKI MaTepuail TeMbl
2. | OnektpuuectBo | [loaroroBka k [Ipoiitu
Y MarHeTu3m ompocy 1o CaMOCTOATEIIbHOE
paszeny: TECTUPOBAHHUE, [1-3.5] )
«INEKTPUYECTBO U | OCBOUTH ’
MarHeTUu3M» TEOPETHYECKUI
MaTepHras TeMbI
3. | Bece nexuun [Toaroroska IToaroroButh
JIOTTOJTHEHUH T10 JIOMaITHAE Bes
TeMe JIEeKLIUH KOHCIIEKTHI, pEeKOMeH1yemast 2
(KOHCTIEKTOB) JTIOTIOJTHSIFOIIINE JuTeparypa
MaTtepHua JEeKINU
4. | Bon HoBas u ITonroroBka K ITonroroBuTh
KBaHTOBAas OMpoCy IO TEME: OTBETHI HA
npupona «Bon HOBas u JIOM.3a1aHu4, [1-3.5] )
W3IIy4eHUs KBaHTOBAas JTOTIOJTHAOIIHE ’
npupojaa Marepual JeKIUH
V3ITY4EHUS»
5. | Bece TeMbl WNHnnBunyansHble Beinonauts Best
3a/1aHusl, 3aa41 U 3a/laHue s peKOMEHTyeMas 4
TECThI 3aIUTHI OTYETA
10 MTPAKT.padoTe frepatypa
6. | Bce Tembl [Togroroska Odopmuts Bes
oT4eTa Mo oTueT*,
. pEeKOMeHIyemas 21
nabopaTopHOU MTOATOTOBUTHCS K
pabote 3aIuTe fTepatypa
7. [ToaroroBka K 3a4eTy U SK3aMEHY 2
8. Tekymue KOHCYIbTalUN 1

* [IpaBuna oopMieHHUsT OTYETA IO JIAOOPATOPHOU paboTe MPUIAratoTCs
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4.4. MeronnuecKue yKa3aHus M0 OPraHU3alUN CAMOCTOSITE/ILHOI Pa0doThI CTYI€HTOB

K coBpemenHOMY crieninaanucTy oOLIECTBO MPEABABISAET JOCTATOYHO IIMPOKUM MepeUeHb
TpeOOBaHUI, cpeAM KOTOPHIX HEMAJIOBAXHOE 3HAUEHUE HMEET HaJIUuue Yy BBITYCKHHUKOB
OTIPE/ICNICHHBIX CIOCOOHOCTEH M YMEHHSI CaMOCTOSITENILHO JOOBIBATh 3HAHUS U3 Pa3IMYHBIX
WUCTOYHUKOB, CHCTEMATHU3HPOBATh IOTYYCHHYIO HH(OpPMAIMIO, JaBaTh OICHKY KOHKPETHOM
¢unancoBoit curyauuu. DopmMupoBaHUe TAKOTO YMEHHS MPOUCXOJUT B TEUEHUE BCETO Mepuoaa
oOydeHHUs 4Yepe3 ydyacTHe CTYJEHTOB B NPAKTHUECKUX 3aHSATHUSAX, BBIINOJIHEHHE KOHTPOJBHBIX
3aJJaHUil U TECTOB, HAIMCAHHE KYPCOBBIX U BBITYCKHBIX KBAJU(PHUKAIMOHHBIX paboT. [Ipu sToM
caMmocCTosiTeNIbHAsT paboTa CTYAEHTOB WIPaeT pEHIAoNlyld pojb B XOJE BCEro Yy4eOHOro
nporecca.

Ha nexnusix w3mararoTcsi JHIIb OCHOBHBIE, MMEIOIINME MPUHIMIIHMAIBLHOE 3HAYCHHE U
HauoOoJee TPYAHBIC IJI NOHUMAaHUA U YCBOCHHA TCOPETUICCKUC U TPAKTUYICCKHUEC BOIIPOCHI.

TCOpCTI/ILIeCKI/Ie 3HAHUA, MOJTYYCHHBIC CTYJACHTAMU Ha JICKOUAX W IPHU CaMOCTOATCIIBHOM
M3YYEHUU Kypca IO JIMTEPaTypHbIM HMCTOYHHMKAM, 3aKpEIUIAIOTCSd TMpPH  BBITOJIHEHUU
n1abopaTopHBIX paboT, a TAaKXkKe MPU CAMOTECTUPOBAHHH.

[Tpu BeIOMTHEHNK J1TAOOPAaTOPHON paboTHI oOpamaercs 0co0oe BHUMAaHUE Ha BBIPAOOTKY
Yy CTYACHTOB YMCHHA TIPaMOTHO BBIIIOJHATE U O(i)OpMJI?ITI) JOKYMCHTAallUIO, YMCHUA
MOJIb30BAaThC HAYYHO-TEXHUYECKOM CIpaBOYHOM muTepaTypoil. Kaxaplii CTyleHT AoJbKeH
MOJATOTOBUTHCS K 3alIUTE CBOETO OTYETA, Pa300PABIIUCH C TEOPHEH UCCIIETyeMOro SIBICHHUS.

Tekymias paboTta HaJl y4eOHBIMU MaTepuajiaMy BKJIFOUAET B ceOst 00pabOTKy KOHCIIEKTOB
J'IGKIII/IfI MyTeEM CUCTEMATHU3all MaTCpHralia, 3ali0JITHCHUS MPOMYIICHHBIX MECT, YTOUYHCHUA CXEM
W BBIICJICHUS TJIABHBIX MBICJIE OCHOBHOTO COAEpP)KaHMS JEKUUH. [ 3TOro mcnosib3yroTcs
UMEIoIIecs: y4e0HO-METOAMYECKre MaTepuabl U Ipyras peKOMEHAOBaHHas JIUTepaTypa.

FpaHI/IHI)I MCXKAY PasHbIMHU BHJAMH CaAMOCTOSATCIIBHBIX pa60T A0CTAaTOYHO Pa3MBITHI, a
caMd BHJIIBI pabOTHI TepecekaroTcs. TakuM 00pa3oM, CaMOCTOSTENIbHOW paboTa CTYIEHTOB
MOJKET OBITh KaK B ayIUTOPUH, TaK U BHE €e.

3akpenyeHue BCero U3y4eHHOIro MaTepuala OCYIIECTBISIETCS ¢ TOMOUIBI0 TECTUPOBAHMS
no BceM TemaM Kypca. CTyIeHTHl MPOXOIAT TECTUPOBAHHE YIAAICHHO W CaMOCTOSTEIBHO.
[IpenogaBatens momoraeT pa3odparbes ¢ MPOOJIEMHBIMU BOIPOCaMH M 3ajjadaMu (10 Mepe UX

HOCTYHJICHI/ISI) B XO€ TCKYIIUX KOHCYHLT&HHﬁ.

4.5. lIpumepHasi TeMAaTHKA KyPCOBBIX Pa0d0T (MPOEKTOB) (MPHU HAJIMYNH)

KypcoBbie paboThl HE IPETyCMOTPEHBI.
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V. Y4eOHO-MeTOAMYecKOe M HHGOPMALMOHHOE 0O0ecredeHre U CIUILIMHBI (MOIYJIs1)
a) nepedens Iumepamypbol

OCHOBHAs TUMepamypa

CotnukoBa P. T. ®usuka st reonoros [Tekcr] : yued.-meroa. mocodue Kk 1abopaTopHbIM paboTam
/ P. T. Cornukona ; pen.: JI. A. lllepbauenko, A. U. Cusbix ; Upkyrckuii roc. yH-T. - UpKyTCK :
W3n-Bo UT'Y, 2012. - 87 c. : un. ; 20 cm. - bubnuorp.: c. 87. - ISBN 978-5-9624-0608-4. — (71 3k3.)
I'paboBckwmii, P.1. Kypc dusuku [DnekrpoHHbIi pecype] : y4ued. mocodue / P. W. I'paboBckwii. -
Mockga : Jlanb, 2012. - 608 c. : ni. - (YueObHuku 11 By30B. CriennanbHas auTepaTypa). - Pexum
noctyna: ObC "UznarensctBo "Jlans". - Heorpanuu. ngoctym. - ISBN 978-5-8114-0466-7
Tpodpumora T. N. ®dusuka [DneKTpoHHBIA pecypc] : yued. I CTYA. YYPEXA. BBICII. Tpod.
oOpa3oBanus, o0yd. mo TexH. Hanp. nmoarot. / T. Y. Tpodumona. - OBK. - M. : Akanemus, 2012. -
Pexxum noctyna: 943 "bubaunorex". - 20 goctynos. - ISBN 978-5-7695-7967-7

CagenbeB, U.B. Kypc obuieit ¢pusuku [Dnekrponnslii pecypce] : yueb. nocobue: / . B. CaBenbeB =
A course in general physics. - Mockpa : Jlanp, 2011. - (Jlyumue kmaccuyeckue y4eOHHKH)
(Knaccuueckas yueOHast mureparypa no ¢usuke). - Pexxum nocryna: DbC "Usnarenscto "Jlanp". -
Heorpanuu. nocrymn. - ISBN 978-5-8114-1211-2

00NOIHUMENbHAS TUMepamypa

Banmumes, M. I'. Kypc o0mieit ¢pusuku [Dnexkrponnsiit pecype] / M. I'. Banumes, A. A. ITo3uep.
- Mocksa : Jlanp, 2010. - 576 c. : un. - Pexum nocryna: ObC "UznarensctBo "Jlawp". -
Heorpaunu. nocrymn. - ISBN 978-5-8114-0820-7

Wenues, A.Jl. ®usuka [DnekTpoHHEIH pecypc] : yued. mocodue / A. JI. iBnueB. - Mocksa : JlaHb,
2009. - 671 c. : un. - Pexxum nocryna: ObC "U3narensctBo "Jlanp". - Heorpanuu. nocrymn. - ISBN
978-5-8114-0760-6

Tpodumona T. U. Kpatkuii kypc ¢pu3uku ¢ mpuMepamu perieHus 3aaad [Tekct] : yue6. mocobue /
T. U. Tpodumosa. - 3-e uzn., crep. - M. : KnoPyc, 2013. - 279 c. ; 21 cwm. - (Cpennee
npodeccuoHanbHoe oopazoBanue). - ISBN 978-5-406-02773-8. — (3 3k3.)

Huxkonaes, B.1. Tpyanslie rpaguku B kypce obueit ¢pusuku [Teker] : yued. mocoOue ass By30B,
no Hanp. noarot. "®usuka" u cnen. "AcrpoHomus" / B. . Hukonaes, T. A. bBymuna. - 3-e u3f.,
uctp. - CII6. [u ap.] : Jlans, 2014. - 199 c. ; 24 cMm. - (YueOHukH 17151 By30B. CrierinaibHast
mutepatypa). - ISBN 978-5-8114-1669-1. — (1 7k3.)

0) nepuoouueckue uz0anus
- HeT.

B) CHUCOK ABMOPCKUX MEeMOOUeCKUx paspadomox

1. CornukoBa P. T. ®usumka s reonoroB [Tekct]| : yueb.-meTon. mocodwe K
nabopatopubiM padotam / P. T. CotHukoBa ; pen.: JI. A. Illepbauenko, A. 1. Cusbix ;
Wpxyrckuii roc. yH-T. - Upkyrck : U3n-so UI'Y, 2012. - 87 c. : nn. ; 20 cMm. -
bubmmorp.: c. 87. - ISBN 978-5-9624-0608-4. — (71 3k3.)

2. B cucreme o6OpazoBarensHoro moprama UIY (http://educa.isu.ru/) pa3menieHs

MCETOANYCCKUC MAaTCPUAJILI U 3aJlaHU 110 JAHHOMY KYpCY

2) oa3zvl aaHHblx, uH@OpMCIUUOHHO-Cﬂpa60’~lel€ U nouckoevle cucmemnsl

1) HB UT'VY http://library.isu.ru/ru



http://educa.isu.ru/
http://library.isu.ru/ru
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2) OU3 «bubnuorex» https://isu.bibliotech.ru/
3) OBC «Jlanw» http://e.lanbook.com/

4) OBC «PykonT» http://rucont.ru
5) OBbC «Aiidyke» http://ibooks.ru

VI. MaTepuajibHO-TeXHH4YECKOe o0ecriedyeHue JTUCHUMIIIMHBI (MOXYJIs)

6.1. YueOHoO-12a00paTopHOEe 000py/I0BaHKE:

O6ODV,I[OBaHI/Ie. Nmeercs JBEC y‘le6HI)Ie na60paTopHH, OCHAlICHHBIE COOTBETCTBYHOIIHNMU

an6opaMH " IIPUHAAJICKHOCTAMU. B maxkeTs1 pa60T BXOOAT 010KH IMUTaHWUA, UBMCPUTCIILHBIC

npuOOpBI, KOMITBIOTEPHI, JIAOOPATOPHBIE CTEHJIBI, SJIEKTPOHHBIC BECHI, PEOCTAThl, CUYETUUKH, U

Ap.
MaTe[!I/IaJ'IBIZ ABTOPCKOC y‘le6HO-MeTOI[I/I‘ICCKOC rnmocobue «Dusnka JIA I'€OJIOT0OB»,

MCTOANYCCKHEC OIIMCaHUI KO BCEM Ha60paTOprIM pa60TaM, KOMILJICKT y‘{e6HI/IKOB 1 IIOCOOHH 1O

Kypcy oOmied ¢pu3nku B yueOHOM 1a00paTopuu, CIPABOYHUKH U TaOIUIBI (PU3UIECKUX BEITUYMH.

6.2. [IporpamMmmMHoOe oOecnieyeHue:

CrangapTHOe IpOTrpaMMHOE oOecredeHue, HeoOXoauMoe AJIsl MOKas3a MPE3eHTALUH U APYrux
MYJIbTUMEAMUHBIX MarepuanoB. [Iporpammbl, MOAEIUPYIOIIME HEKOTOpbIE J1abopaTOpHbIE

pa6OTI>I, CO31IaHHBIC ITPCIIOaaBaATCIIsIMHU Ka(l)eI[pLI.

6.3. Texnnuyeckue u 3JTeKTPOHHbIE CPeICTBA:
Ha 7neknuoHHBIX 3aHATUSAX MOTYT HCIIOJB30BATHCS MYJIBTHUMEAMITHBIE CpPEICTBA:

NEPEHOCHON MPOEKTOp (MM CTAl[MOHAPHBIK B COOTBETCTBYIOIIEH ayJIUTOpPUH), CTAllMOHAPHBIN

HacteHHbI 3KkpaH (Classic Solution, 244x244), noyrOyk Lenovo B590.

VII. O6pa3oBaTte/ibHbIe TEXHOJIOTHH

B coorBerctBun ¢ tpeboBanusmu OPI'OC BO no peanuszanuu KOMIETEHTHOCTHOTO
[0JX0/1a, B y4eOHOM IpoIecce UCTIONB3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIE ()OPMBI IPOBEICHUS
3aHATuil. MHTEepakTHBHBIE (POPMBI pabOTHl MPEAYCMATPUBAIOT AKTUBHYIO MO3UIUIO CTYICHTOB
npu U3ydyeHUM Mmarepuana. Hampumep, caMOCTOSTENbHO MOATOTOBUTH JONOJHEHHE K JIEKIUU
WIM OTYETYy 10 JiabopaTopHOH paboTe, B KOTOPOM OYIyT OTpa)KeHbl KOHKPETHbIE (U3NUYECKUE
3aKOHBI W SIBJICHUS B NPWIOKEHUH K 3ajayaM TIeOJOTMM, UM BBIHECTH €ro Ha OOCYyXKICHHE;
IPOBECTU JUCKYCCHIO, BKJIIOUUTH 3JEMEHTHl COOCTBEHHBIX HCCIEIOBAHUN U CIIENIaTh KPAaTKYIO
MPE3EHTAINIO CBOUX BBICTYIIJICHUI HA 3aU€THBIX 3aHATHUSAX.

Bce naGopatopHpie  paboThl  aIanTHPOBAaHBI  JIJIi  HANpPaBJICHHWS  CTYICHTOB
reosiornyeckoro (akynprera. dopmupoBaHue NpPo(PecCHOHANBHBIX HABBIKOB OO0YCIOBIEHO

p8.360pOM KOHKPCTHBIX CI/ITyaLII/Iﬁ U POJICBBIX HUI'P BO BpEMA OTUYCTOB IIO J'Ia60paTOpHBIM


https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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paboram. Bce 310 (hopMupyeT KOMIETEHLHMIO CHOCOOHOCTHM MPUMEHSATh 3HAHMS, YMEHHUS U
JMYHOCTHBIC KQU4eCTBa JUIs YCIIEIIHON NesITeIbHOCTH B 00J1aCTH Ie0JI0THUECKUX UCCIISIOBAaHUM.

Ha nabGopaTOpHBIX 3aHATHSAX CTYACHTHI TPUOOPETAIOT HCCIEIOBATEIBCKUE HABBIKH,
HEOOXOAUMBIC Ui Pa0OTHl MO  MEKIWCHUIUIMHAPHBIM HAMpaBJICHUSAM TIOCIE TIOTYYCHUS
06azoBoro  oOpazoBaHMs U (QOopMHpPYIOT  KOMIIETEHIIMIO TOTOBHOCTH  BBHISIBUTH
€CTeCTBEHHOHAYYHYIO CYITHOCTh IPOOJeM, KOMIETEHIIMIO TOTOBHOCTH HCIOJIB30BaTh METOJIbI
TEOPETUYECKOH M JKCICPUMEHTAIbHOW (U3UKKH B MPO(ECCHOHAIBHOW JEATEIBHOCTH 10
HampaBieHU0 «['eonorus» M KOMIIETCHIIMIO CIIOCOOHOCTH CaMOCTOSITEIBHO padoTaTth Ha
reousnveckux mpudopax.

[IporpaMma OCHOBaHAa Ha HCIIOJB30BAHUM COBPEMEHHBIX OO0pa30BaTEIbHBIX TEXHOJOTHI:
nH(pOpPMAIMOHHBIX (JIEKIMK W mpe3eHTaruu B Power Point), mpoekTHBIX (MyJbTHMEANa, BHUIIEO),
JMCTaHIIMOHHBIX, HAYYHO-HCCIICIOBATEIILCKOM HAIIPABICHHOCTH U T. TI.

VY nenbHBIN Bec 3aHATHHA, TPOBOJMMBIX B HHTEPAKTUBHOHU (hopme, coctaBisier He meHee 50%
AyJUTOPHBIX 3aHATUH. (3aHATHS B HMHTEPAKTUBHOW (OpPME 3aTparvBalOT MPAKTUYECKH KaKIOTO
CTY/ICHTA, T. K. YCTHBIE OTYETHI 0 JJAOOPATOPHBIM pabOTaM MPOXOMIST C UCIIOJIb30BAHHEM JICTIOBBIX U
POJIEBBIX UTP, pa300paMu KOHKPETHBIX CUTYAIIHH. )

Ha mepBoM NpakTHYECKOM 3aHSTHH HPOBOJUTCSA OO0S3aTENBbHBIA HHCTPYKTAX IO TEXHHUKE

0€30MMacCHOCTH, [TOCJIE YETO CTYEHTHI CTaBAT MOJIUCH B COOTBETCTBYIOLIEM JKypHAJIE.

VIII. OneHo4yHbie MaTepHAJIbI AJI TEKYILIEro KOHTPOJISA M IPOMEKYTOYHOMN aTTeCTAlNHU

8.1.1. OueHo4HBIE CPEICTBA JIsI BXOAHOTO KOHTPOJISI

Bo Bpems mepBoro 1abopaTopHOTO 3aHATHUS TIPOBOAMUTCS OMPOC IO pa3HBIM TEMaM Kypca
¢u3uky mWKonbHOro ypoBHs (10-15 MuHYyT).
cobeceZ10BaHUS BO BpeMs BBITTOJIHEHU MTEPBOH J1TaOOpaTOPHOIM pabOTHI.

8.1.2. OuleHOUHbIE CpEACTBA TEKYILErO KOHTPOJIS
OneHouHble  CpeACTBAa  TEKYIIETO  KOHTPOJS MPOBOJATCS IO KJIACCHUECKOW OanbHO-

peiitunroBoii cucreme (BPC), pexomenayemoit Muno6pazoanuss P® (IIpukas MO P® or
11.07.2002).

Conepxanne y4eOHOTO MaTepuaia pasfeleHo Ha auaaktudeckue eauHuinpl (IE) —
OpeMETHBIE TEeMbl, MOoJJeKallue O00513aTeTbHOMY H3YYEHHI0O M YCBOGHHIO B Ipoliecce
oOyuenus. Taxke y4YMTHIBAeTCS MPOMEXKYTOUHAs aTTeCTAlUsl [0 MTOTaM BBIIOJIHEHUS
7a00paTOpHBIX paboT, OMPOCOB, WHAMBHIYaIbHBIX 3a/JlaHUH W TECTOB, IMPEIyCMOTPEHHBIX

IIporpamMmoi Kypca.
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8.1.2. OueHouHbIe CPEACTBA TEKYIIET0 KOHTPOJIS
HasnaveHnne OleHOYHBIX CPENICTB TEKYIIEro KOHTPOJIS — BBISIBUTH COPMUPOBAHHOCTH

BCEX KOMITETEHIIM, 00ecleYnBaeMbIX JaHHON JUCIUIUIMHOM.

Bompocel u 3amaHust I OpPOBEIEHUS TEKYIIETO KOHTPOJS © IPOMEKYTOUHOM
aTTeCTallMd 10 WTOTaM OCBOCHMS NMCUMIUIMHBI, a TakXKe /I KOHTPOJS CaMOCTOATEIbHOM
paboOTHI CTyJEHTa MO OTACIBHBIM pasneiaM JAUCHUIUTHHBI BblIoKkeHb B DJIMOC dakynbTeTa.
Huwxe npencraBieH OAWMH M3 BapUaHTOB IS MOATOTOBKM K ompocy mno Tteme: «OnTHKa.
KBanToBast mpupoa u3mydeHus.

buuet Nel.

e Jludpaxkus ceera. Meron 30H OpeHernsi.

o ®dusnueckas NpUPOIA ABICHUS HPU3ANUN (ONAICCIEHIIUN) B MIPUPOJTHBIX
MUHEpaJax.

o dotorddexT, ypaBHeHue DiiHmTeHa g poTodrdhdekTa.

buier No2.

e OOpsacuenne audpaxun OpeHelns Ha KPYTJIoM OTBEPCTHH U KPYTIIOM dKpaHe TpU
oMoy 30H Openerns.

e [lonsipu3zaniMOHHBIA MUKPOCKOII B UCCIIEIOBAHUH ONTUYECKUX CBOMCTB MUHEPAJIOB.

e Macca u ummnynbsc HoToHa.

buier Neo3.

e DJIEKTPOMAarHUTHAas U KBAaHTOBAas TEOPUU CBETA.

e Jludpaxuus @paynrodepa Ha menu. [lonsaTre nudppakinoHHOrO0 MaKCUMyMa.

e SIBieHue moysIpU3aLMy CBETA B IIPEIMETAaX MUHEPAIBHOTO LIUKJIAa — MUHEPAJIOTHH,
nerporpaduu:.

buaet Ne4.

o SIBnenue unrepdpepenuuu. urepdepenums ceta. Y caoBrus BOSHUKHOBEHUS max U
min UHTEpPEPEHIIMOHHON KapTHHBI..

e JludpaxmuonHas pemeTKa: TUIBI PEIeTOK, MOHATHE TIepruoa TUGPaKIIOHHOMI
pEIIeTKH.

e OnTHueckue CBOMCTBA KPUCTAIIIOB

buner NoS.

e PEHTreHOBCKHE Jy4H, UX OTKPBITHE U CBOMCTBA.
e Jludpaxius BoJIH, KaK HHCTPYMEHT reo(pU3NYEeCKOro MeTo/1a CelicMOpa3BEIKH.
e J[aBneHue cBeTa.

buner Nob6.

e Jludpaxuus peHTT€HOBCKHX JIy4ei Ha MaKpOMOJIEKYJIaxX.
e [lomsapu3anMOHHBIA MUKPOCKOIT B H3yYEHUN MUHEPAJIOB U TOPHBIX MOPOJI.
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e KopmycKyJsipHO-BOJIHOBOM yajn3M BEIIECTBA.

Bbuner Neo7.

e [lonspusanus ceera. [loHsTHE O MOJISIpU3aTOPaX U AHAIU3ATOPAX.
e  Buemnuit poTodp ekt u ero 3aKoHbI.
e JSIBneHue nHTEPPEPEHIINH B U3YUCHHSI ONITUYECKUX CBOMCTB KPUCTAJIIOB

e SIBieHHE ABOMHOTO JTydenpeOMICHHUS B aHU30TPOITHBIX KpHucTauiax. [lonsarue
OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JTy4el M UX CBOMCTBA.

e SIBieHME MONAPU3AIMYU CBETA B T€OJOTUIECCKON JUCIUILTNHE KPUCTAIUIOTpaduu.

e Jludpaxus Ha Mmakpomosekynax. 3akoH Bynbga-bperra

buaet Ne9.

e UutepdepeHuus noaspu3oBaHHbIX Jdydell. IHTepdepeHInOHHO-T0NIpU3allMOHHbIE
(GUIBTPBI, UX Ha3HAUEHUE U IPUMEHEHHUE.

e SIBnenue auQpaKIUK B OIICHKE YIIPYTHX CBOWCTB I€OJIOTHYECKON CPEIbl.

¢ DOddexr Komnrona.

Buier Nel0).

o  ®dopmyna AUPPAKITMOHHON PEIICTKH. Y CIIOBUE BO3HUKHOBEHUS Max ¥ min
T (paKIMOHHON KapTUHBI.

e [lonspuzanusa BoyiH. 3akoH Masnroca.

e  ®DoT03h(DHEeKT 1 KOMITOHOBCKOE paccesiHue (raMmMa-raMMa-MeTObl) B H3y4E€HUU
TOPHBIX TTOPOJL

Cuncok J1abopaTtopHbIX padoT

~

Cmamucmuueckas obpabomka pe3yn1bmamos uzmepeHull.
2. Masamnukoguvlil epagumemp. onpeoenerue yYCcKopeHus c860000H020 NAOEHUs C NOMOUbIO
Masamuuxa Ha wupome Hpkymcka.

3. H3zyuenue ynpyeux oegpopmayuii — c80OUCMBEA MUHEPATIO8 U 2OPHBIX NOPOO/
4. Onpedenenue nnomuocmu men 2uOPOCMAMUYECKUM 836EUUBAHUEM
5. Onpeoenenue koappuyuenma esazxocmu 6030yxa u paciem cpeoneli ONunbl C860O0OHO20

npobeza u 3¢hghekmusrnoco ouamempa MoaeKyi 6030yXd.

6. Onpedenenue OMHOULeHUsL YOEIbHBIX MENI0eMKOCmell 24308

7. H3yuenue ocHOBHbIX UCOYHUKO8 MOKA U INeKMPOUIMEPUMENbHbIX NPUOOPOE.

8. H3zyuenue pusuyeckux oCHO8 Memooa Kaxcywe2ocs ConpoOmusienus 6 21eKmpopasseokxe.

9. 3naxkomcmeo ¢ 2eomazHemusMoM Ha npumepe onpeoenerus UHOYKYUY MazHUmHo20 Nos
3emnu 6 Upkymcke.

10. Onpeodenenue ckopocmu 38yKa MemoooM CIMOAYUX GOJIH.

11. .H3yuenue asnenus noasapuzayus c6ema — OCHOB8bl UCCIe008AHUL ONMUYECKUX CEOUCE
MUHepanos.

12. U3yuenue aenenus pomospgpexma — anemenma 2amma-2amma-memooo8 6 u3yueHun 2OpHbix
nopoo.
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13. Aenenue ougparxyuu, kax memoo 6vlaeieHUss HeOOHOPOOHOCMEll 2e0102UYECKOL CPeObl.

14. 3nakomcmeo ¢ MemooomM cneKmpoCKoOnuu 8 usuKe MUHepaios Ha npumepe U3yyeHusl
cneKmpa 6000pooa.

15. Uccnedosanue nocnowjeHus paouoakmusHo20 U3nyuenus 6 eeujecmae.

8.1.3. OueHoyHbIe CpeACTBa ISl IPOMEKYTOUHOM aTTeCTaAllUU
3a OCHOBY KOHTPOJIS yCIIEBaeMOCTH cTyjaeHTa B3sATa 100-0anbHasi cucTemMa opraHu3aiun
yueOHOro Iporuecca:

1. AKTHBHOE ITOCEUICHUE CTyICHTaMU JIGKIIUK U BeeHne KoHcrekra — (10 6amioB)

2. YpoBeHb H IIyOMHA MPOPAOOTKH TEOPETUIECKOTO MaTeprala Mpu MOATOTOBKE K
BBITIOJTHEHUIO JIAOOPATOPHBIX paboT — OepeTcs cperHeapuPMeTuyecKuil pe3yibTar Mo BceM
paboram — (5 6amtoB)

3. KadecTBo BhINONHEHUS 1a00paTOPHBIX PabOT. OIEHUBAIOTCS: TOHUMAHUE JIOTHKU
MIPEUIOKEHHONH METOIUKY TIPOBEICHUS SKCIIEPUMEHTA, Ka4eCTBO MOTyYCHHBIX
AKCIIEPUMEHTATBHBIX JaHHBIX, TIIATEIBHOCTH BHIIIOJIHEHUS PACUETOB, aHAIN3
MOTPEIIHOCTEH U MPaBI0NOJ00HOCTH KOHEUHBIX PE3YIbTAaTOB, YPOBEHB MOJATOTOBKU U
oopmieHnst oT4eTa 0 MPOIEIaHHON padoTe, MPABUILHOCTh U HATIISIIHOCTD TPE/ICTABICHUS
WLTIOCTPATHBHOTO MaTepuaia (puCyHKOB, rpaduKoB U T.1.); OepeTcs
cpenHeapudmeTnyecKuil pe3ysbTar o Bcem paboram — (5 6aisoB)

4. Tpu onpoca. OueHuBaeTcs O0IUNA YPOBEHb YCBOCHHS TEOPETUYECKOTO MaTepHalia Kaxa0u
tembl — (30 GatoB)

5. Ha xoHTposbHBIE MeponpusaTHS (3K3aMeH B 1-M cemecTpe) Boiaensercs S0 6amios.

OreHka sK3aMeHa OnpeeNsieTcs Mo CIEAYIOIIeH IIKae:
o  «Otanuno» — 86—100 6aos;
e «Xopomo» — 64-85 6amioB;
o «YnoBieTBOpUTENHEHO» — 42—63 Gama;

e «HeynosnerBopuTenbHO» » — MeHee 42 GalIoB.

[Tpu 3TOM TpeOOBaHUS MUHUMANLHBIX TIOPOTOBBIX 3HAUEHUI UTOTOBOW yCIIEBAEMOCTH (B Oaiiax)

COOTBETCTBYIOT:
[TynkTo 2+3 [TynkT 4 (ompoc) [Iynkt 5 Oo1ee uncio Ouenka
(J1a0. pab.) (pK3ameHn) 0aJIoB
6 Onmnu Ha 6 30 42 Y 1oBIETB.
8 JlBa Ha 16 40 64 Xoporio
9 Tpu na 27 50 86 OTAn4HO

Hrorosoe TCCTUPOBAHUC BBIIMIOJIHACTCA HA 0a3e BBIYMCIMTEILHOIO HOEHTpa (BH) YHUBCPCUTETA

1o TectaM QenepaibHoro MHTepHeT-3k3aMeHa o0pazoBaTenbHOro nopraia http://educa.isu.ru/ .

ITpu 3ToMm BI penocTaBiisieT BO3MOKHOCTh OJTHOBPEMEHHOTO TECTUPOBAHUSI BCEX CTYAEHTOB.



http://educa.isu.ru/
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IIpumep TecTOBBIX 32 aHUI I IPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETCHIMH,
yka3aHHbIX BbIe m.1I1:

Bonpoc Ne 1
VYpaBHeHUE IIOCKOW CMHYCOUIAJIBHOM BOJIHBI, pacrpocTpaHstonencs Baojib ocu OX co

£=0.01sin (10° -

ckopocTtbio 500 m/c, UMeeT BUJ: kx . BotoBoe uncio k (B M-1) paBHo...

Bribepure ouH OTBeT.

o5
05
o2
o4

Bonpoc Ne 2
Y
Kunemarndeckuii 3aKoH BpaliaTeaIbHOTO JIBHKEHUS Tella 3aJaH YpaBHEHHEM @=ct , e c=1

pan/c2. YrioBas CKOPOCTh Te€Ja B KOHIIE TPEThEH CEKyH/Ibl PaBHa...
Boi6epute o1H OTBET.

T 4 pan/c
T 9 pan/c
3 pan/c
T 6 pan/c

Bomnpoc Ne 3
OnHo3apsiIHbIE MOHBI, UMEIOIINE OJJMHAKOBBIE MACCHI, BIETAIOT B OJIHOPOIHOE MAarHUTHOE TOJIE.
Wx TpaekTopuu NpuBeIeHBI HA pUcyHKe. HanMeHbITyt0 CKOPOCTh UMEET UOH, IBUXKYIITUICS 1O
TPACKTOPHH ...
® 0o o 0

L e
1
® .,
B
] °
3

BeiGepute oauH OTBET.
co2
C o1
" XapaKkTepUCTUKH TPACKTOPHUIl HE 3aBUCSAT OT CKOPOCTEN HOHOB
" He XBaTaeT JAHHBIX JUIS OTBETA HA TOT BOTIPOC
o3

Bomnpoc Ne 4
Ha pucynke npeacrasiex rpaduk 3aBUCUMOCTH KOJIMYECTBA TETIJIOTHI, BHIACISIONICHCS B IBYX
napauji€JIbHO COCAMHEHHBIX IIPOBOJHUKAX, OT BPEMCHHU.
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0 20 30 Le

OTHONICHUE CONPOTHRICHUH MpoBOAHUKOB R2/R1 paBHo...
Bribepute ouH OTBeT.

05
o2
o4
025

Bomnpoc Ne 5
YennoBek CUAUT B LIEHTPE BPALAIOIIEHCS 110 MUHEPLIMU BOKPYT BEPTUKAIBHON OCH Kapycenu U
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ACPIKUT B pyKax ,HHHHHBIﬁ IIeCT 3a €ro CCPEANHY. Ecau on IOBCPHET HICCT U3 'OPU30OHTAIIBHOT'O

MOJIOKEHUS B BEPTUKAIBHOE, TO YACTOTA BPAILICHUSI B KOHEYHOM COCTOSIHHUM...
Br16epuTe ouH OTBET.

" yMeHbIIUTCA
" He U3MEHHTCS

" yBenmuurcs;

Bomnpoc Ne 6
Ha IMyTH CCTCCTBCHHOI'O CBCTA MOMCIICHDBI ABC IJIACTUHKH TypMaJIMHA. ITocne IMPOXOKACHUA
IUTACTUHKH | CBET MOJHOCTHIO MOJSPU3OBAH.

'O
)

i
Ecmn “1u 72 nnrencusnoctn CBETa, MPOILE/IIEro MIIACTHHKY 1 U 2 COOTBETCTBEHHO, U
S=J) , To yros Mexay HanpasiieHuaMu OO u O'O' paseH...
Boi6epute ouH OTBET.
os0
oo
o e
o3

Bonpoc Ne 7
Ha nHenoasukHbIN OUIBApAHBIN Iap HajeTen Apyroi Takol xe. [locne ynapa mapsl
pasnerenuch noa yriom 90° Tak, 4To UMIyJIbC 0JHOro paBeH pl = 0,3kr-m/c, a Ipyroro
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p2=0,4xr-M/c. Haneraromuii map uMes UMITYJIbC, PaBHBIH ...

Bribepute ouH OTBeT.
 QSxe mlc

& 025xs-mMic
& O lxe sic
& D7 xe omic

Bomnpoc Ne 8

Ckonpko anbda- u 6era- pacmazoB JOHKHO MPOU30UTH, YTOOBI paIHOAKTUBHBIN H30TOI ypaHa
23 206

%27 mpeBpatwiics B CTaOWMJIBHBIN U30TOI CBUHIIA #2° © ?
BriGepute oauH OTBET.

" 9 a-pacnamoB U 5 B-pacnanos
10 a-pacmnanos u 4 B-pacnanos
" 8 a-pacnanoB u 6 B-pacnanos
" 6 a-pacnanoB u 8 B-pacnanos

Bonpoc Ne 9
Pabora BbIXOna U1 MaTepuaa iacTHHbI paBHa 2 5B. Uemy paBHa sHeprust poToHOB
aJJAFOIIETO CBETA, €CJIM MAKCUMalIbHAsl KHHETHYeCcKas SHeprus (poTodnekTpoHoB pasHa 1,5 3B.
BriGepure ofuH OTBET.

C 1,5B
“ 0,5B
 35B
T 2B

Bonpoc Ne 10
B HekoTopoii Touke mosis, CO3JTaHHOI'O TOUEYHBIM 3aps0M, TOTeHIMal paBeH 2 B. Benuunny
TOYCUYHOT'O 3apsja YBCINYUIIN B 2 pasa, ripyu 3TOM IMOTCHIHUAIT B ﬂaHHOﬁ TOYKE CTaJl paBHBIM ...
BeiGepute oauH OTBET.

8B
 16B
“ 1B
T 4B
~ 2B

Bomnpoc Ne 11
B npouecce cuiIbHOTO B3aMMOAEHCTBHS IPUHUMAIOT Y4aCTHE...
Bribepute oauH OTBeT.

" DIeKTPOHBI

" mpoToHBI



T ¢oronsl

Bonpoc Ne 12

OIIHa H Ta XC I[I/I(i)paKI_[I/IOHHaSI pelIeTKa OCBCIIACTCA pa3JIMYHBIMU MOHOXPOMATUICCKUMU
HN3TYy4YCHUSAMU C pa3HBIMU UHTCHCUBHOCTAMM. Kaxoit PHUCYHOK COOTBETCTBYCT CJIy4arO

OCBEIICHUS CBETOM C HAMMEHBILIEH JUTMHOU BOJHBI? ( J _ uHTeHcuBHOCTH cBeTa, ¥ - yIoa

TUdpaKIKK).
Bribepure ouH OTBeT.

I

B TPEX OAMHAKOBBIX COCYdax HAXOAUTCA OJUHAKOBOC KOJNYCCTBO I'a3a, IpUiICM

04 03 02 01 0| 01 07 B3 04 s

=

04 03 02 01 O 01 02 03 04 s

L 4
a4 03 D2 -0l o

i A
0.0 02 03 04 sing

Bomnpoc Ne 13

T>T, > T

Pacrnipenenenuie Mosekys o CKOpOCTSIM B cocyie ¢ TeMrieparypoit T1 6yaeT onuceiBaTbes
KpHUBOM...

f{if} &

Bribepute ouH OTBeT.

o2
T3
C o1

=¥
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Pa3paborumkn:
# JIOIIEHT, K.(h.-M.H. C.I1. 'opOyHOB
(nodnu&)/7 (3aHumaemast OONHCHOCMb) (unuyuansl, pamunus)
JIOLIEHT, K.T.H. C. 1. Mapuyk
(noonucs (3aHumaemast OONHCHOCMb) (unuyuanvl, pamunus)
,m* JIOLIEHT, K.().-M.H. A.A., YepHbix
(noonucv) (3aHuMaemast OONHCHOCMb) (unuyuansl, pamunus)

[Iporpamma paccmoTpeHa Ha 3aceaHuy Kadeapwl 001Iei u kocMudeckoit usuku UTI'Y
«_ 16 » _mapra 2026 .

[Tpotokon Ne _8 , 3aB. kadempoii % B.JI. Ilanepusprii
é___"’__....._.

Hacrosimass mporpamMmma He MoO:KeT ObITh BOCIHpPOM3BedeHa HH B Kakoil ¢opme 0e3

npeaABapuTeJIbHOT0 MIMCbMEHHOTI'0 Pa3peilieHus Katl)e)lpbl-paspaﬁqunKa nmporpaMmmbl.



