MHWHOBPHAYKH POCCUH
dbenepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE YUPEXKICHUE
BBICIIIET0 00Pa30BaHUS
«APKYTCKHAMN T'OCYJIAPCTBEHHbIA YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kadenpa Meteoponoruu v GU3NKH 0KOJI03EMHOI0 KOCMUYECKOI0 TPOCTPAHCTBA

YTBEPXKJIAIO
nexau reorpapuueckoro gaxkynsrera,
aou. Bonorxkuna C. XK.

/tl//’

«18» mions 2021 r.

Pa6ouyasi nporpamMma TUCHUIIMHBI (MOTYJIA)

HaumenoBanue nucuumianubel 51.0.15 ®Ousuka

Hanpasaenue noaroroBku: 05.03.04 I'ugpoMeTeopoIorust

Hanpasiaennocts (mpo¢uin) noarotoBku: MudopmamoHHbie TEXHOJIOTHH B METEOPOJIOTHH

Kpanndukanus BeINyCKHUKA: faKaiaBp

®opma o0ydeHus . ouHas

PexomeHngoraHo Kaegpoii:
MeTeopo10rHH H QHIHKH OKOJI03EMHOIO
KOCMHYECKOTI0 IPOCTPAHCTRA

Cornacorano ¢ YMK:
reorpadutcckoro dakynsrera

[porokon Ne 6 ot «18» mionn 2021 1. IIporoxkon Ne 7 ot «15» mrona 2021r.
Ipeacenarenn: ko 3ae. kadegpoii K.I.H., JOLIEHT

N e I Ig e

el C.AK. Bonorsuna a8

H.B. JlaTemmesa

Hpkyrex 2021r.



Coanepxxanue
I. Henau v 32029 TUCHHTLTHHBI (MOLYJIS) ...voouviiiinieiieiesieesiesisesteessesseesesseesbesseesbesnnesseensesseennesseensennes 3
1. Mecto nucuuniannbl (MoayJisi) B CTPYKTYpe OIIOII BO ... 3
I11. Tpe6oBaHusl K Pe3yJabTaTAM OCBOCHMS TUCHMIITHHBI ....ccveeiviiiieiiieiiieaiiesieesseesseesieesseessessanens 3
IV. ConepxaHue M CTPYKTYPA JUCHMILTHHBE (MOYJIIS) .vvvviiiiiiiinisiieie et 4
4.1. ConepxaHue AUCHUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM, C YKa3aHUEM BHUJOB
y4eOHBIX 3aHATUN U OTBEJICHHOTO Ha HUX KOJIMYECTBA AKAJIEMUUYECKHUX YACOB ............. 5
4.2. [Inan BHeayIUTOPHON CAMOCTOSATEIBHON pabOTHI 00YUAOUIUXCS MO JUCIHUILIHHE 6
4.3. ConeprKaHUE YUCOHOTO MATCPHUATIA ...vveervrrersrearseeaseeaseeasseeasesssseessreessseessneessneensneas 7
4.3.1. IlepeyeHb ceMUHAPCKUX, TPAKTUUECKUX 3aHATHI U TAOOPATOPHBIX PAOOT ....ovvvvvreennene 11
4.3.2. HepequL TEM (BOHpOCOB), BBIHOCUMBIX Ha CAMOCTOATCIIbHOC U3YUYCHUC CTYICHTAMU B
pamkax caMOCTOATENEHON PAOOTBI (CPC) ..iviiiiiiiiiiiiiiiie e 12
4.4. MeTtoanueckue yKa3zaHUsl 0 OpraHU3aul CaMOCTOSTENIbHOM paboThl cTyneHToB13
4.5. [lpumepHast TeMaTHKa KYPCOBBIX Pa0O0T (MMPOCKTOB) (TIPH HATTHMUMH) ..veevrvveeernvennns 13
V. YueOHo-MeTOAHYeCcKOe H MHPOPMANIMOHHOE oD0ecTedyeHre JUCHUTLTHHBI (MOIYJISA) ........... 14
Q) NEPEUCHD TTUMEPAMYDDL ..vvveervveeasiresessiessatreesateessssseesssseesasseesateeesasbeesabeessnsseesssseeesnes 14
0) NEPUOOUUCCKUEC UBOAHUSL ..eevvvvveesiieeasiiseiireessteeesstseesssbeesssbeessseessssbeesabeeesnsbeesssreeesnes 14
8) CNUCOK ABMOPCKUX MEMOOUUECKUX PAZPADOTNOK .....ovveriveiieiiiiesiiesree s sine e 15
2) 6aszvl OaHHBIX, UHGOPMAYUOHHO-CRPABOUHBLE U NOUCKOBBLE CUCTHEMDBL.......vereereeeeen. 15
V1. MaTtepnajibHO-TeXHUYECKOe 00ecredyeHHe TUCTUMINHBI (MOIYIISA) .ooovvvrvvenniieriennneenieesneans 15
6.1. Y4eOHO-Ta00PATOPHOE OOOPYIOBAHHUE: «...vveerereesreaseeasseeaseeasseessressssessnneessneesseess 15
6.2. ITPOTPAMMHOE OOCCTICUCHIEC ... vveevvveessrrresssreeessseresssreeessseessnssesssssssssssesssssseessssenesnes 15
6.3. TEXHUUECKHUE U DIEKTPOHHBIC CPEICTBA: ..uvvrenrreersnreresnreeessreessnnesessneesasneesssnesesnns 15
VI1. O0pa30BATEIBHBIC TEXHOTOTHH .......ccveueereereenraeaeaeassessessessessessessesressessesnesnesnesnesnesresnesnesnesnennes 15
VIll. OneHouHble MaTepHaJIbI I TEKYLIEr0 KOHTPOJISI U POMEKYTOYHOI aTTeCTAlMH ...... 16

IMMPUJIOKEHHUE: @OC ... s 19



I. Heau u 3224 TUCHUTLUTAHBI (MOTYJIs)

[Tporpamma npenHazHaueHa s o0ecnedeHust Kypea «Dusnkay, U3y4yaeMoro CTyeHTaMu B
TEUEHUE IIEPBOIO U BTOPOTO CEMECTPOB.
IJen» xypca — 3HAKOMCTBO C OCHOBHBIMH 3aKOHAaMHU (M3MKH M BO3MOXKHOCTSIMH MX HPUMEHECHHUS
IIpU PEIIeHUH 33/1a4, BOSHUKAIOIIUX B MOCIEAYIOLe mpodeccuoHaIbHON AesITebHOCTH.
JInst ToCTH>KeHUsl JAaHHOM 1LIeJIN CTaBATCS 3a4a4M:

® u3yuyuTh (QyHAAMEHTaNbHbIe (U3NYECKUE 3aKOHBI M SBJICHHS, JIEKallMe B OCHOBE
COBPEMEHHON (PU3MUECKON KapTHUHBI MUPA;

e o0ecrieynTh YrayOJieHHOE H3ydeHHe HauOojee Ba)KHBIX OTKPBITHH B 007acTH (H3UKH,
OKa3aBLIMX ONpEAEAollee BIMSHUE Ha pa3BUTHE (U3MYECKOW reorpaduu, reodusuxy,
T'HJIPOJIOT MU, METEOPOJIOTUU M KOMIIEKCHBIX (PU3NKO-Teorpaduyeckux UcciaeJOBaHuM’;

e CrocoOCTBOBaTh pa3BUTHIO HAYYHO-UCCIIEAOBATEILCKUX U HAYYHO-IPOU3BOACTBEHHBIX
KOMIIETEHLIUH, Oa3upyrolmxcs Ha 3aKkoHaX (u3uku, B 00JaCTM M3YyYEHMsS] U aHaIM3a

¢busnKo-reorpa@uuecKiX CUCTEM.

1. MecTo nucuuniannsl (MoayJs) B crpykrype OIIOII BO

JucnumnmHa «du3nkay OTHOCUTCS K 0053aTeIbHON YacTH ITUKJIA TUCIUTIINH b1 .

BxomHbpie 3HAHUS, YMEHUS M KOMIIETCHIIMH CTYJCHTOB, HEOOXOQUMBIC ISl M3Yy4EHUs
JTUCHHILTIHBI, OMPEAENSIOTCs WX O0a30BBHIMH 3HAHUSMU, MONYYCHHBIMH TPU W3YYEHUHU (U3HKH,

XUMHUHU U MATCMATUKH B KYpPCC Cpe)IHeﬁ IIKOJIBI.

I11. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS U CHMIIMHbI

[Tocne uzyuenus kypca GU3HNKHU, CTYJEHT JOJDKEH 00J1a1aTh CIEAYIOIIMMHI KOMIIETCHIIUSIMH |

- Cnocoben IMPpUMCHATH 0a3oBbIe 3HAHMS B 00J1aCTH MATEMATHYECKUX U €CTECTBEHHBIX HAayK 1pu

petiennu 3aaa4 npodeccruoHanbHoi aesrenpuoctu (OITK-1);

W3yuenue Kypca HaIpaBIEHO Ha pa3BUTUE MPEICTABICHUN CTYJEHTOB O (PU3HUYECKOM
KapTHHE MHUpa, pacIIMpeHHe, YriIyojaeHue U 0000IeHne 3HAaHUH O CTPOSHUHU BEILECTBA, Pa3BUTHE
MO3HABATEIFHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUECKUX CIocoOHOCTEH. OCHOBA MOTydeHUs
(¢u3MUecKuX 3HAHUH — HE TOJBKO W3YyYEHHE TEOPETHUYECKUX IOJIOKCHHH W 3aKOHOB, HO H

1abopaTOPHBII SKCIEPUMEHT.



4

Ilepeyenb NJIaHUPYEMbIX Pe3y/IbTATOB 00y4eHHUsI N0 JUCHUILJINHE (MO1Y.JI10), COOTHECEHHBIX €
HHIMKATOPAMH I0CTHKEHHS KOMIIETEHIN

Kommnerenmus Nugukatopsl Pe3yabTarsl 00y4enust
KOMIIeTeHI Ml
OIIK-1 HJIK ponk-1.2 3HaTh:
[Tpumensier (GU3NIECKIEe OCHOBBI MEXaHUKH, TTPHPOTY
0a30BbIC 3HAHUS KOJICOAHHI U BOJIH, OCHOBBI MOJICKYJISIPHOM
bu3nIecKux GU3MKH U TEPMOJAMHAMUKH, DJIIEKTPUIECTBA U

(bu3HIeCcKuX
SIBJICHUH IIpU
pelIeHny 3a1a4

ACATCIBbHOCTHU

3aKOHOB M aHaJIn3a

npo¢eccruoHaIbHON

MarHeTu3Ma, ONTUKH, aTOMHOMN U S1EpPHON
¢u3uku B 00beMe, He0OXOIUMOM ISt
0CBOEHUS (PU3UYECKUX OCHOB B reorpaduu u
reousuke

Ymers:

® OOBSICHUTH OCHOBHBIE  HaOJIOJaEeMbIe
IPUPOJHBIE U TEXHOI'E€HHBIE SBJIEHUS M
3¢ dekThl ¢ mo3unuii PyHIAMEHTATBHBIX
(u3HYeCcKX B3aUMOICHCTBUH;

® JHCMOJb30BaTh (PU3UYECKUE 3aKOHBI TPH
aHajan3e u peLieHn npobiem
npo¢ecCHOHATbHON ASSITEIbHOCTH;

e HCTOIKOBBIBATH  CMBICT  (DU3HUYECKUX
BEIIUYMH W IOHSITUM;

e paboTaTh ¢ MpuOOpPaMu U 0OOPYIOBAHHEM
coBpeMeHHOH (u3nueckoil 1abopatopun

Baagers:

e METOJAaMHU  TPOBENCHUS  (PU3UUECKHUX
U3MEPEHUH, METOJaMH  KOPPEKTHOMN

OLIEHKU TOTPEUIHOCTH MPH MPOBEACHUH
(U3UIECKOro SKCIIEPUMEHTA;

e 3HaHMAMM O0LIE(PUZNUECKUX 3aKOHOB U
IPUHIIUIIOB B BAKHEHITNX IPAaKTUYECKUX
NPUWIOKEHUIX (PU3NYECKO reorpadui.

IV. ConeprkaHue 1 CTPYKTYpPA JAUCHUTLTHHBI (MOTYJIS)

OO0BbeM JUCHMIUIMHBI COCTABIISET 6 3aUETHBIX €IUHUIIBI, 216 Jacos,

B TOM uunciie 157 yaca KOHTaKTHOW paOOTHI.

3aHATHA TPOBOJATCS TOJIBKO B OYHOW (opme OOydeHHs] C HCIOIb30BAHUEM AMCTAHI[MOHHOTO

CaMOTCCTUPOBaHUA CTYACHTOB B

AIEKTPOHHOMN

o0Opa3oBaTenbHOW cHCTeMe (aKyJbTeTa.

DNEeKTPOHHOW U IMCTAaHIIMOHHON opM 00yueHUs He MPeLyCMaTpPUBAETCS.

Ha nmpakTryeckyro moAroTOBKY OTBOAUTCS 68 ayTUTOPHBIX 4acoB (BO BPEMsI BHIITOJIHEHUS

1ab0opaTOpHBIX PadoT).

dopma IpOMEKYTOUYHON aTTECTALIUU: 3aYET B [IEPBOM CEMECTPE U IK3aMEH BO-BTOPOM.




4.1. Copep:kanue TUCHUILUTHHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ YKa3aHHeM BUI0B YUeOHbIX 3aHATHI U 0TBeIEHHOT0 HA HUX KOJIU4YeCTBa

aKaJeMHU4YeCKHuX YacoB

Ne Pa3nen nucuuImInHbl/TEMA = Buas! yueOHoii padoThl, ®DopMbI TEKYLLET0
n/"H = & | BKJIIOYAsi CAMOCTOSITEJbHYIO paboTy o0y4aromuxcsi, KOHTPOJIs
g E MPaKTHYEeCKYI0 MOArOTOBKY U TPYI0EMKOCTh ycIeBaeMoCTH;
@ § e (B yacax) DopmMa NPOMEKYTOYHOM
= § = :i KonTakTHas pabora npenogasares ¢ « arTecTalum
e & 28 ofyqaomumucst e (no cemecmpam)
2 g = 5«
O | 8 | Ex =3
= 2 8 | Jlexuun Cemunapckue/ | Koucyin g -
: E npakTH4yecKue/ | TalUH § :‘
= § nadoparopHbie 5
3aHATHA
1 2 3 4 5 6 7 8 10
Paznen 1. dusnyeckne 0CHOBBI MEXaHUKH 1 | 28 6 8 12 g | IlpoBepka
KOHCIIEKTOB,
2 | Pa3znen 2. TepMoauHaMuKa B CTaTUCTUYECKAs (PU3HUKA 1 34 6 14 12 8 TeCTHPOBAHUSA 10
KasKI0MYy pasaeJy,
3 | Pasznmen 3. DiekTpU4eCcTBO M MAarHETH3M 1 36 6 14 12 10 3aIMTAa OTYETOB MO
Jad.padboram
3awer | 1 8 HTorosoe TectupoBanue
KCP 1
4 | Paznen 4. KosnebaHus 1 BOJHBI 9 9 6 4 4 1 IIpoBepka
KOHCIIEKTOB,
5 | Pa3nen 5. BosHoBas onTuka U KBaHTOBas (pU3KKa TEeCTHPOBaHUS 10
2 31 6 14 14 3 KaXXao0My pa3sjaedy,
6 | P 6.0 v = 3a10MTa OTYETOB MO
aznen 6. OCHOBBI aTOMHOM U SIACPHON (HU3HKU 2 31 6 14 14 3 na6.paGoTam
Ox3ameH | 2 36 10 HTorosoe TectupoBanne
KCP | 2 1
Hroro yacos 216 68 63 33




4.2. IlnaH BHeayAUTOPHOH caMOCTOSITEJIbHOW PadoThl 00yJYAIOIIUXCHA MO THCHUTLIHHE

CamocrositenbHas paboTa 00yJaronmxcs YuebHo-
METOIYECKOe
Onenounoe
Cemectp HasBanue pasaena, TeMbI y Cpokn | TpymoemkocTh obecrnieuenne
Bun camocrosTensHON paboThI CpeacTBo .
BBIIIOJIHEHUS (uac.) CaMOCTOSATEILHOU
paboThI
Bce tembl CobecenoBanue, [1-4]
CamocrosiTensHOe
B teuenue UHANBUAYaTbHOE
1 TECTUPOBAHHE, JOMAIITHUE 8
cemecrpa peleHue 3aaauu
KOHCIIEKThI .
10 JAHHOM Teme
Bce Tembl VYcrHas 3ammra | Metoanueckue
1 [ToaroroBka oT4yeTa Mo B teuenue 20 oTuéTa, OTBETHI | MaTepHAaJIbl K
nabopatopHoil paborte cemecrpa Ha KOHTPOJIbHBIE | J1a00paTOPHBIM
BOIPOCHI paboTam
HOIIFOTOBKa K 3aqéTy Pabora ¢ JIeKIMOHHBIM K KOHILY [1-4]
1 MaTepuasioM U y4eOHOH 5
N cemecrpa .
JTUTEepaTypon Nrtorosslii Tect
OO6mumit 00beM caMOCTOSITENBHOIN padOTHI 1O AUCHUTUTHHE (Yac) 33




4.3. Conep:xxanue yueOHOro MaTepuasia
Beseoenue
Quzuka 6 cucmeme ecmecmseennvix Hayk. Obwaa cmpykmypa u sadayu oucyuniunsl « Odwas
Quzukay». Eounuyvr @usuueckux eenuuun. Cmpykmypuvie snemenmol mamepuu. Cunel u
83auUMOo0elcmeaust 8 npupooe.
JE 1. @uszuueckue 0CHOBbI MEXAHUKU
1.1. Kunemamuxka
OcHognble KuHeMamuuecKue XapakmepucmuKku KpUBOJIUHENHO020 OBUNCEHUS: CKOPOCMb U
YVCKOpeHue: HOpMalbHoe u manzenyuanvHoe. Kunemamuka epawjamenbHo20 08UNCEHUA. Y2N06ds
CKOPOCMb U Y21080€ YCKOPEHUe, UX C6513b C JUHEUHOU CKOPOCMbIO U YCKOPEHUEM.
1.2. JJunamuxa
3axonvr Hotomona. Macca, umnynsc, cuna. 3akon coxpanenus umnyivca. Momenm umnynvca
MamepuanbHol MoYKU U Mexanuyeckol cucmemvl. Momenm cunvl. Ypasuenue momenmos.
VYpasnenue osuscenuss mamepuanvHoi mouxku 8 KOOpOuHamHou gopme.
1.3. I'pasumayuonnoe none 3emnu
Cuna mssicecmu u epasumayuoruoe nose 3emau. Xapakmepucmuxku pasumayOHHO20 NOJiA:
HanpsxceHHocms u nomenyuan. [lomenyuanvuvie cunvl, 66edenue NOHAMUS NOMEHYUANA OJiA
gzaumooelicmeyrowux men. Amomanuu yckoperus cuavl maxcecmu. Ilnommocms nopoo.
Qusuueckue ocHogvl epasupaszeedku. I pasumemp. AHomanuu ycKopeHus Cuibl msdicecmu u
QusunecKue 0CHOBbL 2pABUPA3BEOKL.
1.4. Dnemenmol mexanuxku meepooco meda.
Momenm cunvl u MOMEHM UMNYIbCA, UX 83AUMOCEA3b U 3AKOHbL coXpaHenus. [lepopmayus
meepooco mena, euovl oepopmayuii, 3akon I'yka. I'opusie nopoovl, ux ynpyeue ceoucmea u
Xapakxmepucmuxu.
1.5. Dnemenmul puzuku 6 ceonocuu. Ilons 3emnu. Illapamempor puzuueckux noneu 3emuu.
Buisgnenue eeoghusuueckux anomanui.
AE 2. Tepmoounamuka u cmamucmuyeckasn pusuxka
2.1 Dnemenmul cmamucmuyeckou u MOJEKYIAPHOU DUUKLL.
Bv1600 ypasnenus cocmosHus udeanrbHO20 2a3a HA OCHOBE KUHEMUYEeCKUX npeocmasieHul.
Cmenenu c60000bl MONEKYl U pacnpeoeieHue 3Hepeuu no cmeneHam c60600bi. Pacnpedenenue
Makcsenna, 9KCnepuMeHmanbHoe  0060CHOBAHUe. Pacnpeoenenue  Bonvymana u
bapomempuyeckasn popmyia.

2.2. Tpu Hauana mepmoOUHAMUKU.



Pasrnosecnvie u nepasnogechvle cocmosinus, epems peaaxcayuu. Ilepsoe nauano
mepMoOuHamMuKu, aduabamuyeckuil npoyecc. Bmopoe nauano mepmoounamuxu, obpamumvle u
HeoOpamumble npoyeccol. Tpemve HAUAIO0 MEPMOOUHAMUKY, IHMPONUSL.

2.3. Dnemenmul puzuueckou KUHemuKu

Hasnenue 6 scuokocmu u ease. Jlamunaproe u mypoynenmuoe mevenus dcuokocmu. Bsazkocme.
Memoouka onpedenenus eszkocmu. Bsizkocmu, Kax ¢usuueckoe ceoiicmeo nepmu. fsnenus
nepenoca. /lughgyzus, mennonpoeoonocms, eHympeHnee mpenue. bpoyHoeckoe OesudiceHue.
Tennosvle ceoticmea 2opHvix nopoo. TenionpogooHoCmb 20PHBIX NOPOO, MENI0eMKOCHb U ee
CBA3b C MUHEPATIO2UYECKUM COCMABOM NOPOO, YOENbHAS MENI0eMKOCIb U NIOMHOCHb HOPOO.

AE 3. dnekmpuuecmeo u maznemusm

3.1.Onexmpocmamuueckoe noie u e2o0 Xapaxkmepucmuxu.

Ione ounona. [lomox eéexkmopa. [lomenyuan. Ixeunomenyuanvhsie nogepxrocmu. Cea3v
NOMEHYUANa u HanpsA#CeHHOCMU INeKMPULECcKo20 NoJis.

3.2.Ilocmosinubiti mok.

Dnekmpuueckuti mox; cuia u niomHocms moka. CmopouHue cuivl, 31eKmpoosuICYudas cuia u
Hanpsoicenue. 3akon Oma 6 uHmezpanvHou u ouggepenyuanvrot popme. 3axon [ocoyns —
Jlenya. Qusuyeckue 0CHOBbI 21eKMpPOpa36eoKu. INeKmpomMacHUmusle nois, UCHOIb3YeMble 8
anekmpopazeeoxe. 3adaua snekmpopazeedku. Memoowvl 31ekmpopazeeoKu. mMemoo
CONPOMUBTIEHULL, INeKMPOMASHUMHOE 30HOUPOBAHUE.

3.3 .Macnumocmamuxka

Maenumnoe 63aumoodeticmeue NOCMOSAHHBLIX MOKO8. Bexmop macnumnoti unoykyuu. 3axoH
Amnepa. Cuna Jlopenya. J]eusicenue 3apsaoos 8 21eKmpuyeckux u MazHUmHsix noJax. 3axou buo-
Casapa-Jlannaca. Teopema o yupkyaayuu (3aKoH NOIHO20 MOKQ,).
3.4. Macnummnoe none 3emau u MacHUMOpPa3eeoKa 6 2e0102Ul.
Maenumnoe noze u e2o xapaxmepucmuxu. leMeHmbl 2e0MAHUMHO020 noasd. MacnumHbvie
anomanuu. QuauyecKue 0CHOBbL MAHUMOPA38E0KU .
3.5. Maenummnoe none 6 sewecmae.
Ilpupooa macnemusma. Maznummnsie MomeHmul 21eKMpoua u amoma. Jua- u napamacHemuxu.
Hamaenuuennocms. Maenumnuoe none 6 geugecmse. Qeppomacnemuxu u ux ceovicmea. [lpupooa
Geppomacnemusma. Knaccughuxayus 2opuvix nopoo no ux MazHUmMHsIM C80UCMBAM.
3.6. OcHoswvt meopuu Makceenna 01 2.1eKMPOMACHUMHO20 NOJIA.
Buxpesoe anexkmpuueckoe none. Tok cmewenus. Ypasnenus Maxceenna o
INEKMPOMASHUMHO20 NOJISL, UX 8UO OJisl CMAYUOHAPHBIX NOJIell.

NE 4. Konebanus u eonmnsl

4.1.I'apmonuueckuti ocyuniamop.



Mamemamuueckuil, npyscunHbli, pusudecKull. Ypasuenue capmoHu4eckux KoieOanutl,
Cllodcetue KonebaHull 00H020 HaNpPasieHus 1 0OUHAKOBOU Yacmomsl. Ynpyaue 60.HbL.
Ypasnenue 6ecyweti 6onnbwi.

4.2.OnekmpomacHummsbie 80JIHbL.
Jughpepenyuanvroe ypasnenue 31eKmpomMacHUMHOU 801Hbl. DHEPeUsl INEKMPOMALHUHBIX
80JIH. IMnyibC 31eKmpomMacHumHo20 noJisi.

4.3.Celicmuueckue, akycmuyeckue u yabmpasgyKossie Memoovl 2e0pusuxu

Du3uueckue 0CHOBbI celicMopazeedKu. Ynpyaue 60HbL 8 20PHLIX NOPOOax. AKycmuueckue u
VIbMPA38YKOBbIE MEMOObl 8 UCCIE008AHUU CMPYKMYPHBIX HEOOHOPOOHOCMELL.

HE 5. Bonnosaa onmuka u Keanmoeas pusuka

5.1. Unmepghepenyus ceéema.

Croorcenue 08yxX MOHOXPOMAMUYECKUX INEKMPOMACHUMHBIX 801H. [lonamue KozepeHmHocmu.
Knaccuueckue onvimor. Unmepgepenyus 6 monxux naenxax. I'onozpagus. Henenue
unmepepenyuu 8 u3y4eHuu ONMUYeCKUX C80UCMe KpUCMAalos.

5.2. lugppaxyus ceema.

Ipunyun Iovcenca-Ppenena. Obvacnenue ougpaxyuu Openens Ha Kpy2ioM omeepcmuu u
Kpyanom sKkpane npu nomowu son Ppenens. Pazpewarowas cnocobHocms onmuyeckux
npubopos. ugpaxyus @payneoghepa na wenu.
Jughpaxyuonnas pewemka. Jucnepcus u pazpewarouas cCnocoOHOCMb pPeuemKu.

5.3. Penmeenosckue nyuu.
Jugparxyus na maxpomonexynax. 3axon Bynvgha - bpezea. Aenenue ougppakyuu 6 oyenxe
YIPpY2UX CBOUCME 2e0102UUecKoll cpeobl. [udpakyus 6011, KAK UHCMPYMEHM 2e0PU3ULECK020
Memooa ceticmopaszéeoku. Pusuyeckas npupooa AGNeHUss upusayuu (onaiecyeHyuu) 8
NPUPOOHBIX MUHEPANAX

5.4. Ilonapuzayus ceema.

Ionsamue o nonapuzoeannom ceeme. 3axon Manioca. [Ipoxooxcoenus ceema uepes cucmemy
noaapuzamop — kpucmaii — ananuzamop. llonapusayus ceema npu ompadxcenuu u
npenomaenuu. 3akon bprocmepa. Jlunetinoe 08ynyuenpenomieHue.

9.5. Qusuxa munepanos.

Aenenue nonapuszayuu ceéema 8 npeomemax MUHePaIbHO20 YUKIA — MUHEPATI02UlL,
nempozpaguu; KpucmaiioonmuyecKuti Memoo uzyyeHus 2opHuix nopoo. OchosHvle onmuyecKue
ceoticmea kKpucmaunos. 11onapuzayuoHtblil MUKDOCKON 6 U3YYeHUU ONMUYECKUX C8OLICME
MUHepanos u 20pHwvix nopoo. Kpucmannoepagus. Ilempoguzuxa.

5.6. Keanmosas npupooa uznyuenus.
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Macca u umnynoc pomona. Jasnrenue ceema. Ighgpexm Komnmona. @omospghexm u
KOMNMOHOBCKOE PACCESIHUE (2AMMA-2AMMA-MEMOObL) 8 U3YUEHUU COPHBIX NOPOO.

5.8. Keanmosasa mexanuka

T'unomesa oe Bpoiina. [Juiparxyus mukpouacmuy. [lpunyun neonpedenennocmu I eiizenbepea.
Bonnosas @ynkyusa, ee cmamucmuueckuil CcMbICI U YCIOBUS, KOMOPLIM OHA OOJINHCHA
yooenremeopsams.  Vpaeuwenue  Illpeouncepa. Keammosasa  uacmuya 6  0OHOMEpPHOU
nomenyuanvHou ame. OOHOMeEPHbBIN NOMEHYUATbHBIL NOPOo2 U bapbvep.

JE 6. Ocnosvt amomnoii u a0ephoii puzuxu
6.1./1Inanemapnas mooenv amoma.
AHenenus noomeepoicoaioujee crodxcnoe cmpoenue amoma. Mooenu amoma no Tomcony u
Pezepgopdy. Onvimer Pezepghopoa no paccesnuro anvpa-vacmuy. HAoepnas mooenvb amoma.
Dmnupuueckue 3akoHOMepHOCMU 8 AamMOMHbIX cnekmpax. @opmyna barvmepa
6.2. CnexmpanvbHblli AHATU3 6 2€0JI02UU.
Xumuyeckuil cocmag 20pHbIX NOPOO, pyo, MUHEPAI08. AMOMHbBIN IMUCCUOHHBLL CNEKMPAIbHbILL
AHAU3 NPU NOUCKOBBIX U PA3BEOO0UHbIX pabOOMax, Npu U3y 4eHuu MecmopoicOeHul.
6.3. OcHosbl husuxu amomnozo s0pa.
Hckyccmeennoe npespawenue amomuuix a0ep. Omkpovimue nermpona. Cmpoenue amomHo2o
a0pa. 3anucs s0epuvix peaxyuii. Mzomonwl. Ilonsamue o Me30HHOU Meopuu 10epHbIX CUIL.
Duepeus cesasu u deghexm maccwl. Mcnonvsosanue A0epHbiX Npespaujeul, YyenHas peaKyus
Oenernus s0ep. Tepmosodeprvie peakyuu.
6.4. Paouoaxmusnocmeo.
Buowi u 3axonst paouoakmusnozo usnyuenus. Aoepnvie peaxyuu. /lenenue sioep. Cunmes soep.
AHoepnas ceoghusuka. Ilouck u pazeeoka paouoakmusHuix pyo, aHaIu3 20PHbIX NOPOO.
Paouomempuueckas paseeoxa. Memoowvl paduomempuu: 2amma-cvemrka u IMAHAYUOHHAS
cvemxa. I amma-memoowl 6 onpedeneHuy abcoIomHO20 803pPACA OPHBIX NOPOO.

Paouoceonocus. Aoepuvie «uacory. Paouoakmusnuvle uzomonut 6 npupooe.
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4.3.1. IlepevyeHb CEMHUHAPCKUX, MPAKTHYECKUX 3aHATHIA U JIAOOPATOPHBIX PadoT
Ne Neo paznena u HanmenoBaHne ceMUHapoB, Tpyno | Ouenoun | opmupye
/1 TEMBI MPAKTUYCCKUX M JITAOOPaTOPHBIX E€MKOC bIC MbIC
JTUCHUTLTAHBI pabot Th, | CpPEACTBa | KOMIIETECH
9achl 0208
1 2 3 4 5 6
1. | ®usnueckue 1.Cratucriaeckas oopaboTka 2 3amuTa Bb-OI1K-
o oTu€Ta,
OCHOBBI pe3yJIbTaTOB U3MEPEHHIA. orser ma | 1.2
MEXaHUKH 2.MasITHUKOBBII rpaBUMETP: 5 KOHTPOJIBH
OIpE/ENeHNE YCKOPEHNUS bIC
BOIPOCHI,
CBOOOJIHOTO MaJICHUS C IIOMOIIBIO perene
MasiTHHKA Ha mmpoTe MpkyTcka. 3271241 110
o TEM
3.U3yuenue ynpyrux aedopmariuii. ’ pZGSTLI
4. Onpenenenue MIOTHOCTU TeN
TUAPOCTATHYECKUM B3BEIIMBAHHEM 2
2. | Tepmonunamuka | 1.OmpeneneHue ko3¢ dunnenrta 4 3auura
¥ CTATHCTUYECKAs | BA3KOCTU BO3AyXa U pacuer CpeaHen oTHeTd,
OTBECTHI HAa
¢duzuka JUTMHBI CBOOOTHOTO TIpoOera u
KOHTPOJIEH
3((HEKTUBHOTO qUaMeTpa MOJICKYJI Bie
BO3/yXa. BOIIPOCHI,
2. OnpenesieHrue OTHOIICHUS 4 pelieHue
yIEIbHBIX TEIIOEMKOCTEH Ia30B 3ajiatu 110
TEME
3. Omnpenenenue napameTpoB paboTsi
Boznyxa BOM3H MOBEPXHOCTH 4
3emin
4. Onpenenenne K03 punreHTa 4
BSI3KOCTH KHJIKOCTCH
3. | OnexrpuuectBo u | 1. M3yueHue 3akoHOMEpHOCTEN 4 3aumura
MarHeTu3M IPOTEKAHMS DJIEKTPUUECKOTO TOKA oTHeTa,
OTBECTHI HAa
2. N3yuenue GpU3NIECKUX OCHOB
KOHTPOJIbH
METOAa KaKyLIerocsi CONpOTUBJICHUS Bie
B DJIEKTPOpA3BEIKeE. 4 BOTIPOCHI,
3. 3HAaKOMCTBO C F€OMarHeTU3MOM pEHICHHE
Ha IPUMEPE ONPENENEHHs HHAYKIUN AT IO
TEME
MarHUTHOTO OJIST 3eMJIH B
4 paboThI
HpxkyTtcke.
4. | Konebanus u 1. Onpenenenrue CKOPOCTH 3BYKa 4 3amuTa
BOJIHBI METOAOM CTOAYUX BOJIH. oTu€Ta,
OTBCTHI HA
KOHTPOJIEH

bIC

BOIPOCHI,
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pemieHne
3a1a4u 110
TEME
paboThr
5. | BonnoBas ontuka | 1. 3yueHue siBleHUs MOJISpU3ALIUS 4 3amuTa
Y KBaHTOBast cBeTa. or4era,
OTBETHI HA
¢busmka 2. OnpeneneHne KOHIIEHTPAIUU
4 KOHTPOJIbH
caxapa ¢ TIOMOIIBI0 METOoAa bie
MOJIIPUM ETPUH BOIPOCHI,
3. Uzyuenue siBnenust porodpdexra. 4 peuenne
4. OueHKa 1JIMHBI CBETOBOM BOJIHBI C 4 3ajiati o
. TeMe
MMOMOIILIO TH (PaKIIMOHHOK
“I.H Aupakit paboThI
pELIETKH.
6. OcHoBBI aTOMHOH | 1. 3HAKOMCTBO C METOIOM 3amura
oTuéTa,
U syIepHOi CIEKTPOCKOMUU Ha MpUMepe 4 OTBOTL Ha
M3Yy4YEHUsI CIIEKTpa BOAOPO/a. KOHTPOJIbH
¢buzuku ble
2. MccienoBanue mOriomeHus
4 BOIIPOCHI,
PaIMOAKTUBHOTO U3JTy4EHHUS B pernene
BCIIICCTBC. 3a/layu 1o
3. JIBuykeHHe 3apssKEHHBIX YaCTHL B Teme
4 paboThr
AIIEKTPUUECKOM I10JIe KOHACHCaTOpa

4.3.2. llepeyeHb TeM (BONMPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJIbHOE H3yUYeHHE CTYIeHTaMU
B paMKax camocTosTeabHol padotsl (CPC)

Ne Tema Bung 3amanue Pexomennyemas | Komuuec
HEJI. CaMOCTOSATEILHOM JUTEpaTypa TBO
paboThI 4acoB
1. | Bce Temsl CaMOoCTOSTENLHOE Ipotitn
TeCTI/IpOBaHI/Ie, CaMOCTOATCIBHOC
TECTUPOBaHMUE,
AOMaNIHNE Hamucarbh KOHCIIEKT [1-4] 8
KOHCI €K ThI 110 3a7aHHOf
TpernoaaBaTejieM
TEME
2. | Bece Temnr [Moaroroska Ocopmierne [1-4]
oTYera 1o OT4YCTa, OTBCTHI HA '
o KOHTPOJIbHBIC MCTOAUYCCKHUC
HabopatopHoi BOTIPOCHI, MaTepHallbl K 20
pabore TIOATOTOBKA K 1a060paTOPHBIM
Zf{ig: satre pabotam
7. IToaroroBka k 3auery 5

* [IpaBuia oopmiieHHs 0TYETa O JJAOOPATOPHOUM paboTe MpHUIararoTCs
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4.4. MeToanuyeckue yKa3aHHs 110 OPraHU3ali CAMOCTOSITeJIbHOM paGoThl CTY1€HTOB

K coBpeMeHHOMY crienHaaucTy OOLIECTBO MPENBABIAET JOCTATOYHO IUMPOKUN N1EPEUEHD
TpeOOBaHMI, cpeau KOTOPBIX HEMAJlOBa)XHOE 3HAYCHHE HMEeT HaJM4YHhe Yy BBITYCKHUKOB
OIpENIEJICHHBIX CIIOCOOHOCTEH M yMEHHUS CaMOCTOSTENIbHO J00BIBaTh 3HAHMSI M3 PA3IUYHBIX
MCTOYHUKOB, CHCTEMaTHU3UPOBATh IOJYYEHHYI0 HH(OpPMAlMIO, JaBaTh OLEHKY KOHKPETHOM
¢uHaHCcOBOI cutyanuu. PopMUpPOBaHHE TAKOTO YMEHUS MIPOMCXOIUT B TEUCHUE BCETO I€pHoja
0o0y4yeHHUsl uepe3 ydacTue CTYACHTOB B MPAKTUUYECKHX 3aHATHUSAX, BBIMOJHEHHE KOHTPOJIBHBIX
3aJlaHui ¥ TECTOB, HAIIMCAHHE KYPCOBBIX U BBIMYCKHBIX KBaJIM(PUKAIIMOHHBIX paboT. [Ipu sTom
caMOCTOsITeNIbHAsE paboTa CTYACHTOB WIPAET peIIAIONIyld pOJb B XOJE€ BCEro y4eOHOro
npoiiecca.

Ha nexuusax wu3nararoTcs JMINb OCHOBHBIE, MMEIOIIME NPUHLMIIHAIBHOE 3HAYEHUE U
HaunOoJjee TpyAHbIE AJIs TOHUMAHUS U YCBOSHUS TEOPETUYECKHUE U TPAKTUYECKUE BOIIPOCHI.

Teopetnueckue 3HaHUS, OJYyYEHHBIE CTYACHTAMU Ha JICKLUSAX U IPU CAaMOCTOATEIbHOM
U3y4YEHUU Kypca II0 JIUTepaTypHbIM MCTOYHMKAM, 3aKpeIUIAIOTCA IPU  BBIIOJHEHUU
1a00paTOPHBIX paboT, a TAKXKE MPH CAMOTECTUPOBAHHH.

[Ipu BeIMONTHEHUH JIAOOPATOPHOH PabOTHI OOpamaeTcs 0co00e BHUMaHNE Ha BBIPAOOTKY
y CTYIEHTOB YMEHHMS TpPaMOTHO BBIIOJHATE M OQOPMIATH JOKYMEHTALUIO, YMEHHUS
MIOJIb30BaThCA HAYYHO-TEXHUYECKOW CIPAaBOYHOW JMTepaTypou. KakIbplil CTYIEHT IOJKEH
MOJTOTOBUTHCSA K 3aIIIUTE CBOETO OTYETA, pa300PaBIIMCh C TEOPUEH UCCIIETyEeMOro SBICHUS.

Texymas pabora Haj y4eOHBIMM MaTepuajlaMu BKIIOYAeT B ce0st 00paboTKy KOHCIIEKTOB
JIEKIUH MyTeM CHCTeMaTH3allii MaTepualia, 3aroJHeHNs MPOMYIEHHBIX MECT, YTOUHEHHUS CXEM
U BBIJICNICHUS] TJABHBIX MBICIEH OCHOBHOI'O COJEp)KaHUs JIGKIMH. {7 3TOr0 HCHOJIB3YIOTCA
uMeronyecs yaeOHO-METOINYECKUEe MaTeprabl U Ipyras peKOMEH10BaHHas JIUTepaTypa.

I'panuipl MeX1y pa3HbBIMM BUAAMM CaMOCTOSITENbHBIX pabOT JAOCTATOYHO Pa3MBITHI, a
caMu BHJABI paboOThl ImepecekaroTcs. TakuM 00pa3oM, CaMOCTOSITENbHOH paboTa CTyIEHTOB
MOXET OBbITh KaK B ayTUTOPUH, TaK U BHE €€.

3akpenseHrne BCero M3y4eHHOro MaTepuasa OCyILIECTBISETCS C IOMOIbIO TECTUPOBAHUS
1o BceM TeMaM Kypca. CTyJIeHThl POXOJAT TECTUPOBAHUE JUCTAHIIMOHHO U CaMOCTOSTEJbHO.
[IpenonaBaTens momoraer pazo0paThcsi ¢ MPOOIEMHBIMU BOIIPOCAMH M 3aJadaMu (110 Mepe UX
IIOCTYIUIEHUS) B XO/I€ TEKYILIUX KOHCYJIbTALUH.

4.5. llpumepHasi TEeMAaTHKA KyPCOBBIX PadoT (MPOEeKTOB) (IPH HAJTUYUM)
Y4eOHBIM MIaHOM U CHUTIIHHBI KYPCOBBIE pabOThI HE IPEyCMOTPEHHI.
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V. YueOHo-MeTOoAMYecKoe U MHPOPMANIMOHHOE O0ecTiedeHne TUCHUILTHHBI (MO1YJIf)
a) nepeyeHsv aumepamypul

1)

2)

3)

4)

1)

2)

3)

4)

5)

OCHOBHAs TUMepamypa
Pemu3zos, A.H. Kypc ¢huzuku : yaeOHuk niis cryn. By3oB / A. H. Pemu3zos, A. 5. [Totanenko. -
3-e u3n., crep. - M. : [Ipoda, 2006. - 720 c. : un. ; 21 cMm. - (Breiciiee o6pazoanue). - ISBN 5-
358-01411-x. — (56 2k3.)

I'paboBckuii, P.U. Kypc ¢usuku [DnekTpoHHBIH pecypc] : ydebd. mocodbme / P. U.
['paboBckuii. - Mocksa : Jlanb, 2012. - 608 c. : un. - (YuebHuku s By30B. CriennanbHas
muTepatypa). - Pexxum gocryna: 3bC "U3matensctBo "Jlanp". - Heorpanuu. nocrym. - ISBN
978-5-8114-0466-7

CasenbeB, U.B. Kypc oOmelt ¢pusuku [DnekTpoHHBIM pecypc| : yued. mocodbue: / U. B.
CasenbeB = A course in general physics. - Mocksa : Jlaus, 2011. - (JIyume kiaccuveckue
yueOHukn) (Krnaccuueckas ydeOHas nmTeparypa no ¢usmke). - Pexum gocryna: DbC
"NznmarensctBo "Jlanp". - Heorpanuy. gocrym. - ISBN 978-5-8114-1211-2

JlusenueB, H.M. Kypc ¢usuxu [Dnektponusiii pecypce| : yuebnunk / H. M. Jluenmes. -
Mocksa : Jlaup, 2012. - 672 c. : un. - Pexum gocryna: ObC "UsmarensctBo "Jlawp". -

Heorpanuu. noctym. - ISBN 978-5-8114-1240-2

00NOIHUMENbHAS TUmepamypa

Tpodumona, T. U. ®usuka [DaeKTpOHHBIN pecypc] : yuel. At CTYA. YIPEXKI. BICII. mPod.
oOpa3oBanms, 00y4. mo TexH. Hanp. moarot. / T. U. Tpodbumosa. - OBK. - M. : Akagemusi,
2012. - Pexxum gocryna: 94Y3 "bubmuotex". - 20 noctynos. - ISBN 978-5-7695-7967-7
Bamumes, M. I'. Kypc obmeii ¢pusuku [Dnekrponnsiii pecypc] / M. I'. Banumes, A. A.
IToB3Hep. - Mocksa : Jlanp, 2010. - 576 c. : un. - Pexum nocryna: 9bC "H3narensctBo
"Jlanp". - Heorpanuu. nocrym. - ISBN 978-5-8114-0820-7

Npnues, A.Jl. ®usnka [DekTpoHHBIN pecypce] : yued. mocodue / A. JI. IBnueB. - Mocksa :
Jlanb, 2009. - 671 c. : un. - Pexxum noctyna: 9bC "UznatensctBo "Jlanw". - Heorpanuy.
nocty. - ISBN 978-5-8114-0760-6

Tpopumona T. Y. Kpatkuii kypc ¢pusuxu ¢ npumepamu pemenus 3agad [Texct] : yueo.
nocooue / T. U. Tpopumosa. - 3-e u3z., crep. - M. : KnoPyc, 2013.-279 c. ;21 cm. -
(Cpennee npodeccuonanbaoe oopazoBanue). - ISBN 978-5-406-02773-8. — (3 7k3.)
Cotnukosa P. T. ®usuka qisa reonoros [Tekcr] : yueb.-meTo. mocodue K 1a60paTOpHBIM
pabotam / P. T. Cornukona ; pei.: JI. A. lllepbauenko, A. U. Cusbix ; UpKyTCKHii roc. yH-T.
- Upkytck : U3a-Bo UT'Y, 2012. - 87 c. : wi. ; 20 cM. - bubmuorp.: ¢. 87. - ISBN 978-5-
9624-0608-4. — (71 2K3.)

0) nepuoouyeckue uzoanus

- HCT.



15

8) CHUCOK A8MOPCKUX MEMOOUYECKUX pa3padOmoK

1. B cucreme o6pasoBarenpbHoro moprasa HWI'Y  (http://educa.isu.ru/) pasmerieHb
METOIMUYCCKAE MaTEPHAIIBl M 33[aHUs 110 JAHHOMY KypCy.
2. ABTOpCKOE y4eOHO-METOANYECKOoe mocodue

2) bazvl OaHHBIX, UHPOPMAYUOHHO-CNPABOYUHBIE U NOUCKOBbIE CUCTEMbL

Paznmuunbie cnpaBounuku umerorcs B OBC, ¢ koropbiMu HayuHas OuOmmoreka UI'Y
3aKJIFOYHMIIa COOTBETCTBYIOIINE IOTOBOPHI:

- . DY3 «bubamorexy» https://isu.bibliotech.ru/

- e OBC «Jlanby http://e.lanbook.com/

- e 9BC «Pykont» http://rucont.ru
- . OBC «Aitdyke» http://ibooks.ru

V1. MatepuajibHO-TeXHHYECKOe oOecreveHne JUCIUIINHBI (MOTYJIs1)

6.1. YueOHo-12a00paTopHOe 000py10BaHuUeE:
Nmeercss nBe ydeOHBbIC 11a00OpPaTOpPUHU, OCHAIICHHBIC COOTBETCTBYIOIIMMHU mpubopamu (24
mabopaToOpHbIX CTeHAa, OJIOKM THUTaHUS, pa3jMyHble H3MEpUTENbHbIE MNpuOOps, 4
ociusuiorpaga, 4 HOyTOyka, 2 CTallMOHAPHBIX KOMITbIOTEpA, 3JIEKTPOHHBIE BECHI, TEPMOMETPHI,
OapoMeTp-aHepou], CEKyHJOMEpbI, pEeoCTaThl, CYETUYUKH, MU Jp.) U MPUHAIICKHOCTIMHU
(coenqMHHUTEBHBIC MPOBOMA, JHHEHKH, TPAHCHOPTHPHI, T'PALyHPOBOYHBIC TPaQUKH, TaOIHIIBI

(bI/IBI/I‘IeCKI/IX IMMOCTOSAHHBIX, ITIPOYUEC BCIIOMOI'aTCIIbHBIC Ta6J'II/IHI)I, CTCKIIIHHAaA mocyaa U I[p)

6.2. [IporpammHoe o0ecnevenne:

CranpapTHO€ IporpaMMHOE oOecreyeHue, HeoOX0AUMOoe JJI IOKa3za MPEe3eHTAUUd U JIpYyrux

MyJ'IBTPIMeI[PIfIHBIX MaTCpHaJioB. ABTOpCKI/Ie mporpaMmal IJjis1 MOACIIbHOI'O SKCIICPUMEHTA.

6.3. Texnuueckue U 3JIeKTPOHHbIE CPECTBA:
Bo Bpems jekuuii cTyaeHTaM JOEeMOHCTPUPYIOTCS Ha OKpaHe AOMOJIHUTEIbHBIE H

BCIIOMOTaTelIbHbIe MaTepUalbl (MPEe3eHTAluH, TUIIUYHbIE IPUMEPHI).
Jlis 06paboTKM MOTYYEHHBIX B X0J1€ SKCIIEPUMEHTA JaHHbIX Ha MPAKTUYECKUX 3aHATHUIX
B yueOHOIl mabopaTopur UMEIOTCS KOMIIBIOTEPHl C COOTBETCTBYIOIIMM CTaHIAPTHBIM

MIPOrPaMMHBIM 00€eCrIedeHUEM.

VIl. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B cootrBerctBuu ¢ Tpeboanusmu OI'OC BO mo peanuzanuu KOMIIETEHTHOCTHOTO

MI0JIX0/1a, B Y4€OHOM IPOLIECCE UCIIONb3YIOTCS AKTUBHBIE U HHTEPAKTUBHBIE (DOPMBI IPOBEACHHUS


http://educa.isu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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3aHaTUi. MHTepakTHBHBIE ()OpMBI PabOTHl MPEayCMAaTPUBAIOT aKTUBHYIO TO3UIIUIO CTYJEHTOB
Ipy u3ydeHuu Mmarepuana. Hampumep, caMOCTOSTEIbHO MOAIOTOBUTH JIOMOJIHEHHE K JIEKLHUU
WM OTYETYy 1Mo JabopaTopHO# pabore, B KOTOPOM OYAYT OTpa)KEHbI KOHKPETHBIE (hU3HUECKUE
3aKOHBl W SIBIICHUS B TPUIIOKCHMH K 3amadaM (Qu3nyeckod reorpaduu, W BBHIHECTH €ro Ha
00CYyX/IeHHE; TTPOBECTH IMCKYCCHIO, BKIIOYHTH YJIEMEHTHI COOCTBEHHBIX UCCIIEOBaHUI.

Bce nabopatopHble  paOOTBl  amanTHPOBAHBI  JJIS  HAMpaBJICHUS  CTYACHTOB
reorpagudeckoro ¢akynprera. @opmupoBaHue MpodecCHOHAIbHBIX HABBIKOB 00YCIOBJIEHO
pa3bopoM KOHKPETHBIX CHUTyallMd W POJIEBBIX UTP BO BpeMs OTYETOB IO JabOpaTOpHBIM
paboram. Bce 310 QopmMuUpyeT KOMIETSHIIMIO CIHOCOOHOCTH TPHUMEHSATH 3HAHUS, YMCHUS H
JUYHOCTHBIE KauyecTBa JIsi YCHEIIHON JesATeIbHOCTH B 00Jactd (PU3MKO-reorpaduyueckoro
HCCIIEIOBAHUN.

Ha naGopaTopHBIX 3aHATUSX CTYOEHTHl MPHOOPETAIOT HCCIEAOBATEIbCKUE HABBIKH,
HEOOXOAMMBIE Ui pabOThl MO  MEXKIUCIUIUIMHAPHBIM HAIMpPAaBICHUSM IIOCJIE TOIYYCHHS
6a3zoBoro  oOpa3oBaHUS u  (QopMHUPYIOT  KOMIETEHIIMIO  TOTOBHOCTH  BBISIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIeM, KOMIIETEHIIUIO TOTOBHOCTH MCIOJIb30BATh METOIBI
TEOPETUYECKONH M JKCIEPUMEHTAJbHOW (HU3UKH B MPOPECCHOHAIBHONW JEATeIbHOCTH [0
HamnpasJieHUI0 «I UAPOMETEOPOIOrus» U KOMIIETEHIINIO CIIOCOOHOCTH CaMOCTOATEIbHO paboTaTh
Ha reou3nyecKux mpudopax.

[IporpaMMa OcHOBaHa Ha HCHOJb30BAHUU COBPEMEHHBIX O00pa30BATENBHBIX TEXHOJIOTHMN:
MH(OPMAIMOHHBIX (JIEKIMU U mpe3eHTanuu B Power Point), mpoekTHBIX (MyIbTHMeIna, BHUIEO),
JUCTAHIIMOHHBIX, HAYYHO-HCCIIE10BATEIbCKON HAPABIEHHOCTH U T. II.

VYnenbHBIN Bec 3aHATUHN, MPOBOJMMBIX B MHTEPAKTUBHON (Qopme, cocTaBisieT He MeHee 50%
ayJIUTOPHBIX 3aHATUH. (3aHATUS B MHTEPAKTHUBHOM (opMe 3aTparuBaroT MPAKTHYECKH KaxkIO0ro
CTYIE€HTA, T. K. yCTHBIE OTYETHI M0 J1a00OPATOPHBIM pabOTaM MPOXOJAT C UCIOIb30BAHUEM JEJIOBBIX U

POJIEBBIX UTP, pa300paMu KOHKPETHBIX CUTYAIIHIA. )

VIIl. OueHouynbie MaTepuaibl I TEKYILEr0o KOHTPOJISI U IPOMEKYTOUYHOMH aTTecTaluu
@DOoH/ OIEHOYHBIX CPEACTB MPEACTABIEH B MPUIOKEHHUH 1.
8.1.1. OnieHouHBIE CpenicTBa AJIsI BXOJHOTO KOHTPOJIS
J171st u3ydeHus TaHHOTO Kypca 00 y4JaroIIMiics TOIHKEH 3HATh OCHOBBI MATEMATHUKH, YMETh
MOJIb30BATHCSI KOMIIBIOTEPOM, IMTPOCIYIIATH TOAPOOHYIO TEXHHKY O€30IMacCHOCTH NP pabdoTe co

CIIO’)KHBIM JTAOOPaTOPHBIM 000y 10BAHUEM.
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8.1.2. OnieHo4HBIC Cpe/ICTBA TEKYIIETO KOHTPOJIS
Tekyiuii KOHTPOJIb MPOBOAUTCA C YUETOM OaJuibHO-peTHHToBOM cuctemon (BPC), mpunsaroi

Ha (aKyJbTeTE.

Conepxanue ydeOHOTO MaTepualia pas3ielieHO Ha auaaktudeckue enuHuibl (JE) —
MpeIMETHbIE TEeMBbl, MOJJIeKalIe 00f3aTeIbHOMY M3YUEHHI0O M YCBOGHHIO B IIpoIiecce
o0yuenusi. Taxke yuuThIBaeTCs OIEHKH 32 BBIMOJTHEHUS Ta0OpaTOpHBIX padoT, 3alIUTy OTYETOB,
pelieHue 3a7a4, MHIMBUAYaIbHBIX 33JIaHUM U TECTOB, MPEYCMOTPEHHBIX MPOrpaMMOi Kypca.

HDHMCDHBIﬁ CIIMCOK TEM I JOMAIITHHUX KOHCIICKTOB:

1) DnekTpuuecKoe Mmoje B AUIICKTPHKAX

2) MarHuTHOE 10JIe B BEIIECTBE

3) Uentpudyrupoanue

4) [leiictBue cun unepuuu (cuia Kopuonuca ) Ha Bony B pekax u rpaBuTanuu JIyHs
(TpuIKBHI ¥ OTIIMBBI) Ha BOAY B OKeaHaX U MOPSIX

5) 3aBUCHMMOCTb  CONPOTHBIICHHS TPOBOJHUKOB W  IOJYIPOBOJHHKOB  OT
TeMmIiepaTypbl. Belienenue Temia npu NpOTEKaHUM 3JIEKTPUYECKOr0 TOKA uepes
HUX.

6) WutepdepeHiys Ha TOHKUX TIEHKAX

7) Jlo3a pain0aKTUBHOIO M3JIyYCHHUS U KCIIO3UIIUOHHAS 1032

8) Ilornomenue cera. Jucnepcus. Paccestue

9) ®dorosroMHUHECIICHITHS. X MUTIOMHHECICHITHS

10) Bpamenue miockoctu nossipuzanuu. CaxapuMeTpust

8.1.3. OnieHouHBIE CpenicTBa AJIsl MPOMEKYTOUYHOM aTTeCTal[uu

Ha3nayenne O1eHOYHBIX CPENCTB TEKYIIEr0 KOHTPOJISI — BBISIBUTH CPOPMUPOBAHHOCTH
BCEX KOMIIETEHIIMH, 00€CIIeYnBaAEMbIX TaHHON JUCIHIIINHOM.

Bompockl u 3amaHust I8 OPOBEAEHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOUHOM
aTTeCTallMM IO WTOraM OCBOEHHUS JAUCHMIUIMHBI, a TaKXe Mg KOHTPOJS CaMOCTOSTEIbHOU
paboThl CTyAEHTa MO OTACNBHBIM pa3liesiaM JUCIHUIUIMHBI BBIJIOKEHBI Ha COOTBETCTBYIOIIEM

Kypce obpa3zoBaTenbHoro nmoptaia https://educa.isu.ru/ . toropoe rectupoBanue coctouT u3 30

TECTOBBIX 33J1ay, MMpu 3TOM B Oanke 0osiee 1300 BOmpocoB u 3aaHUM.

3a OCHOBY KOHTpOJISl yCIIEBa€MOCTH CTyieHTa B3sita 100-0anbHas cuctemMa opraHn3anuu
yueOHOro mporecca:

1. ypOBeHI) n FJ'IY6I/IHa HpOpa6OTKI/I TCOPECTUICCKOIO MaTCpuralia rpu MmoAroTOBKE K

BBINOJTHEHUIO 1a00paTOpHBIX paboT. KauecTBo BBINOIHEHUS 1aOOPaTOPHBIX padoT.


https://educa.isu.ru/
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O1eHUBAIOTCS: TOHMMAaHUE JIOTUKU MPEIIOKEHHON METOIUKH MTPOBEACHUS IKCIIEPUMEHTA,
Ka4yeCTBO MOJIyUCHHBIX 3KCIIEPUMEHTAIbHBIX JaHHBIX, TIIATCIHOCTD BHIMOJIHCHUS
pacueToB, aHAJIM3 MOTPEITHOCTEH U MPaBIONO0I00HOCTH KOHEUHBIX PE3Y/IbTAaTOB, YPOBEHB
MOJTOTOBKU M 0(OPMJIICHHUS OTUETa O IMPOJICIIAHHON pabdoTe, MPaBUILHOCTh ¥ HATJITHOCTD
MPEACTABICHUS WLTIOCTPATUBHOT O MaTepuana (pUuCyHKOB, rpadukoB u T.4.) —oT 0 10 9
0autoB 3a 3amuUTy 0T4éTa. Beero HeoOXxoauMo BRIIOTHUTH 6 1abopaTOpHBIX padoT. Mtoro —
MakcuMyMm 54 Gana.

2. JloMamrHue KOHCIEKTHI IO TeMaM, MPEJI0KEHHBIM MpenoaaBaTenieMm — o 1 6amry 3a
koHcIeKT. Beero 10 xoHcmekToB — uToro a0 10 Gamios.

3. IecTth TeCTOB AJIsI CAMOKOHTPOJIS IO BCEM pasniesiaM Kypca. OnieHuBaeTcst o0IHii ypoBeHb
YCBOGHHSI TEOPETHUECKOI0 MaTepraia Kaxaou Tembl — (6 0aioB)

4, MUroroselii TecT — 10 30 OasIos.

HToroas orjeHKa ONpeaeseTcs Mo CIeayoIIen Kae:
o  «Otmmnuno» — 86—100 6amIoB;
o «Xoporio» — 72—85 6aos;
e «YnosierBoputenbHO» — 6171 Ganna;
e «HeynoBnerBopuTenbHo» » — MeHee 60 OaioB.
ITpu 3TOM TPEOOBAHUS MUHUMAIbHOE KOJTAYSCTBO OAIIOB IePe/l BHIXOA0M Ha HTOrOBOE

TecTupoBaHue coctaisgeT 30 6amioB. KpoMe Toro nomyckom K 3a4€ry sIBISIETCS BBIIOJHEHHE

BCEX JJa0OPATOPHBIX PabOT (C 3aIMTON Ha JHO0YI0 MUHUMAJIBHYIO OIIEHKY).

HToroBoe TecTHpOBaHUE IPOBOIUTCS Ha 0aze KOMIIBIOTEPHBIX KIACCOB BBIYUCIUTEIHLHOIO
nearpa (BL[)  ynuBepcurera B cucreme MODDLE o6pa3zoBatensHoro moprama WIY

(http://educa.isu.ru/). Tlpm ostom BI[ mpemocTaBiseT BO3MOXHOCTH OJHOBPEMEHHOIO

TCCTUPOBAHUS BCCX CTYJACHTOB.

Paspadorumk: -~
/ /Z%;‘{;j‘i:? _© cT. mpenojaBaTelib O. 1. llunnnosa
(noonucw)

[Tporpamma cocraBiena B coorBeTcTBUU ¢ Tpedboanusmu GPI'OC BO no HanpaBlieHHIO U
npodmno nmoarororku 05.03.04 'mapomereopostorus.

[Tporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl Mereopoaoruu U GU3uKu OKOJI03EMHOr0

KocMuueckoro npocrpadcrsa UI'Y

« 15 » nroua 2021 r.
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[Tpotokon Ne 7 3aB .kadenpoit / N.B. JlateiieBa

Hacrosimas nporpaMmma He MO:KeT ObITh BOCIIPOM3Be/IeHA HU B Kakoil ¢opme Oe3
NpeABapUTEIbHOI0 MHCHLMEHHOT0 pa3pelieHus Kadeapbl-pa3padoTYNKa IPOrPaMMbI.


http://educa.isu.ru/

Jlucr corniacoBanms, 10NOJHEHUH U U3MEHEHU I
Ha 2022/2023 y4yeOHblii roja

N3menenuii B pabodeii mporpamMme aucuurinHbl Ha 2022/2023 yueOHblid 101 HET.

//s. 7 N 5 B\
Jlexan reorpaduueckoro gaxkynprere |- _@L 2\ Bonorxkuna C.K.
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