MMWHOBPHAYKH POCCHUHA
(benepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00Pa30BATEIIBHOE YUPEKACHUE
BBICIIIETO 00pa30BaHuUs
«APKYTCKHM T'OCYJIAPCTBEHHbIIA YHUBEPCHUTET»
OI'BOY BO «UTI'Y»
Kadeapa o0meii 1 kocMuyecKkoi GpU3NKu
Kadenpa reosioruu HepTu 1 rasa

oro dakynsrera

C.IL ITpumuna

“ 27”7 wmapra 2025r.

Pa6Gouasi nporpaMMa qHCHMIINHBI

HaunmenoBanue nucunmiuabl (moayJsi): b1.0.15 ®usuka

CrnemuaabHocth: 21.05.02 ITpukiaanas reojiorus

Cneuna.nm.aunﬂ: I'eoniorus MecToOpOKIACHUMN Hed)TI/I 1 rasa

Kpanudukanusi BbINYCKHUKA. | OpHBII HHKEHEP-T€0I0T

®opma 00yueHHs: 3a04Has

CormacoBaHo ¢
¢bakynbTeTa

ITpotokon Ne 4 ot « 27 » ™M

[Ipencenarens

JOICHT K.I'.-M.-H=

YMK reonorudyeckoro PexomennoBano kageapoii:

0011el U KocMUYecKor (hU3uKn
2025. IIporoxkoan Ne 8
7 oT «_24 » Mapra 2025 .
3aB.kadenpoii_n.¢.-M.H., mpodeccop
[Tartepnsrit B.JIL

Hpxyrexk 2025T.



Copnepxanue
I. Heau v 321298 JUCHHATITIMHBI (MOLYJIIS) «..vvviiiiieiiiiesineesieeesteeesbeesssseessnseesssseesssseesssseesssnessssnesans 3
1. Mecto mucunnimnbl (Moayas) B cTpyKType OIIOII BO ... 3
I11. TpeGoBaHus K pe3yabTaTaM OCBOCHUS THCHMIITHHBI ........cooiuvieiieeeiieessieessieessneessneesssnesans 3
IV. Conepxanue H CTPYKTYPA TUCHUIITIHHBI (MOYJIS) «...vvviirieieiirieiieeiniesieesnee e snee s 4
4.1. ConeprxaHue AUCHUILIIUHBI, CTPYKTYPUPOBAaHHOE 1O TEMaM, C YKa3aHUEM BUJIOB
Y4YEOHBIX 3aHITUN U OTBEACHHOTO HA HUX KOJIMYECTBA aKaIEMHUUYECKUX YACOB ............. S
4.2. [1lnan BHeayTUTOPHOU CaMOCTOSATEILHON PabOoThl 00YyJArOITUXCS TI0 TUCIUIUIMHE S
4.3. ConepKaHUE YUEOHOTO MATEPHATIA ....vvervreeeriesriasesasesassesssreessneessnesssssassessssesssessnns 7
4.3.1. IlepeyeHb CEMHUHAPCKUX, MPAKTHUECKUX 3aHATHH U JJAOOPATOPHBIX PAOOT.......cevnenee. 11
4.3.2. IlepeueHb TeM (BOIPOCOB), BHIHOCUMBIX Ha CAMOCTOSITEIbHOE U3Y4YEHUE CTYACHTAMH B
pamkax caMoCTOATEABHONU PAOOTBI (CPC) ..oivviiiiiiiiiiicc e 12
4.4. Metoandeckue yKa3zaHus IO OPraHU3allui CaMOCTOSTENbHON paboThl CTyIeHTOB13
4.5. [IpuMepHas TeMaTHKa KYPCOBBIX pa0OT (MPOEKTOB) (TIPU HATUYUUHN) .....eveervvernnnne 13
V. YueOHo-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecTiedeHne JUCHTUIIMHBI (MOAYJIA) ............ 14
Q) NEPEUCHD JIUMEPANMLYPDBL «.vveiuvesesieessissessssseesassesassteesssteessssresssssessaseessnseesasssessssseeesnsnes 14
0) NEPUOOUYECKUC UBOAHUSL......c.evv et siie sttt ettt 14
B) CNUCOK ABMOPCKUX MEMOOUUECKUX PAZPAOOTNOK ......vevvveiviisiniesiiiasieeasies s e nneens 14
2) 6azvi OaHHBIX, UHPOPMAYUOHHO-CIPABOUHBLE U HOUCKOBBLE CUCTNEMBL ..vvervvsereeeaneen 14
VI. MaTepuaibHO-TeXHHYECKOe o0ecnieYeHHe TUCIHHIMIMHBI (MOLYIIA) ..ocovvvrnrreniriniieninenieeenes 15
6.1. YueOHO-1a00PATOPHOE OOOPYHOBAHIIE: ... .vveereeureesireesnreesseeasseeasessseessnessneessneans 15
6.2. [TPOTPAMMHOE OOCCTICUCHUE: ... .veeuveeiteeireasireasteeasseeasseesnbeessbeessneessneansneesseeenneesnns 15
6.3. TEXHUUECKNE U DIEKTPOHHBIE CPEICTBA ..vvveruvriiesureresrriessireesssseeessnessssnesssnenssnnes 15
V1. O0pazoBATEIBHBIC TEXHOOTHH. .........ccoiteeirearearnreareesneaseessneaneesseeaneessneasneessneaseessnsanreessnes 15
VIll. OueHouHble MaTepHAJIbI A/ TeKYIIero KOHTPOJISA M MPOMEKYTOYHOMH aTTecTaAlMM...... 16

MPUITOTKEHME: @OC..........cco oot ne e 23



|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

[Tporpamma nipenHa3HaueHa A obecrneueHus Kypca « Pu3nka», n3y4aeMoro CTy/IeHTaMu B
TEYEHHE MIEPBOr0 CEMECTPA.
Ilens xypca — 3HAKOMCTBO C OCHOBHBIMHM 3aKOHaMH (DU3UKU U BO3MOXKHOCTSIMH MX NPUMEHEHHS
MIPY PEIICHUY 33]1a4, BOZHUKAIOIINUX B MOCIEIYIONIeH MPOPeCcCHOHAITBHOMN IeATEeTHhHOCTH.
JIJist TOCTHKEHMSI TAaHHOW LIEJIH CTABATCS 3ada4M:

® U3y4YuTh (PyHIAMEHTAJbHbIE (PUINYECKHUE 3aKOHBI U SBJICHUSA, JIeXKAllU€ B OCHOBE
COBpEMEHHOM (pU3MUeCKON KapTUHBI MHUPA;

e oOecreunTh yriayOJeHHOE H3ydeHHWE HamOoJiee BAXKHBIX OTKPBITHH B 00JacTH (DU3HKH,
OKa3aBIIUX OIpeAeNsioniee BIUSHUE Ha pa3BUTHE TeoPU3MKU U (U3NYECKUX METOJOB
WCCIIEIOBaHMI B IT€0JIOTUN U MUHEPAJIOTHH;

e CrI0cOOCTBOBAThH PA3BUTHIO HAYYHO-UCCIICIOBATEILCKUX M HAYYHO-

MIPOU3BOJICTBEHHBIX KOMIIETEHIIMH, 0a3UPYIOMUXCS Ha 3aKOHAaX (DU3UKH, B

obractu HU3YYCHHUA U aHAJIM3a I'COJIOTHYCCKUX CUCTCM.

Il. Mecto aucuuniaunsl (MoayJsi) B crpykrype OIIOII BO

Jucnuniuna «Pusnkay oTHOCUTCS K 0a30BO YacTH 1uKIa qucuuiuial b1,

BXO)IHI)IC 3HaHWUA, YMCHHUA W KOMIICTCHIHUHU CTYICHTOB, H€06XOZ[I/IMI)I€ AJid U3YyUCHUA
AUCHUIUIMHBI, ONPECACIAIOTCA HUX 0a30BLIMH S3HAHUAMHU, MMOJTYYCHHBIMHU IPU HUIYUCHHU (1)I/I3I/IKI/I,

XUMHU U MATCMATHUKU B KYpPCEC CpCI[HCﬁ HIKOJIBI.

I11. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHMS AUCHUIIIHHBI

[Tocne uzyuenus kypca GU3MKH, CTYACHT JIOJKEH 00J1a/1aTh CISAYIOIMUMHA KOMIIETECHITUSIMU ;

- CHocoO€H MPUMEHITh OCHOBHBIE TIOJI0KEHUS (QyHITaMEHTAJIbHBIX €CTECTBEHHBIX HAyK U
Hay4YHBIX TEOPHUl MPU NPOBEACHUH Hay4YHO-HCCIIEA0BATENbCKUX PA0OT 10 U3YUYEHHUIO U

BOCITPOHM3BOICTBY MHUHEPaIbHO-ChIpbeBoii 0a3bl (OI1K-3).

N3yuenne Kypca HampaBlIeHO Ha Pa3BUTHE MPEJCTABICHHH CTYJEHTOB O (U3NYECKOMH
KapTUHE MHpa, pacUIMpeHue, yriryojieHue u 0000IIeHre 3HaHUH O CTPOCHUU BEILIECTBA, Pa3BUTHE
MM03HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX criocoOHOcTel. OCHOBA MOTyUeHUs
¢u3NYecKUX 3HAHUU — HE TOJBKO H3YYEHHE TEOPETUUYECKHUX IIOJIOKEHHH W 3aKOHOB, HO U

71a00paTOPHBIHM IKCIIEPUMEHT.
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IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 0 JUCHHILIMHE (MOIYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN i

KoMmnerenuus Nuaukaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTEeHIINii
OI1IK-3 HJIK onk3a 3HaeT:
VY4YUTBIBAET OCHOBHBIE . Qusuueckue 0CHO8bl MEXAHUKU, RPUPOOY
[IOJIOKCHUS KOJIe6aHULl U 80JIH, OCHOBbI MOJICKYJISPHOU (PU3UKU
(yHIAMEHTaIbHBIX u MepMOOUHAMUKU, SIeKmpu1ecmea u

€CTECTBEHHBIX HAYK U
HAy4YHBIX TEOPHil B
perieHnun
npodeccnoHaNbHbIX 33124

MazHemusma, ONMUKYU, AMOMHOU U S0EePHOU
Qusuxu 6 obveme, He0OXOOUMOM OJisl peuleHus.
npogheccuonanbHbix 3a0ay.

Ymeer:

. 00bACHUMb  OCHOBHblE  HAbM0OaeMble
NPUPOOHbBIE U MEXHO2EHHbIe AGNeHUs U dhhexmbl
¢ nosuyuti  PYHOAMEHMANbHLIX — PUBUUECKUX
83aUMOOeUCMEUTL;

. UCHOb306aMb PUUYECKUE 3AKOHbL NPU
ananuze u peweHuu npoodrem npogeccUOHaTbHOU
oesmelbHoOCmu,

. UCTHOTIKOBLIGAMb  CMBICT  (PU3UYECKUX
BENIUYUH U NOHSAMULL

Baapgeer:

® Memodamu nposedeHus puzuuecKux uzmepeHutl,
Memooamu KOPpeKmHOU OYeHKU NoSpeutHoCmu
npu npogedeHuU huzuyeckoeo IKCnepumMenma.

HJIK onk3.2

BriOupaeT ontuManbHBIN
croco6 pelieHus 3aaa4 Ha
OCHOBE 0a30BbIX
MOJIOKEHUN
(dbyHIaMEHTATBHBIX
€CTECTBEHHBIX HAayK U
Hay4HBIX TEOPUH IIPU
MIPOBEJICHUU HAYYHO-
HCCIIEIOBATENbCKUX paboT
10 U3yUYEHUIO U
BOCIIPOU3BOICTBY
MUHEPaTbHO-CHIPbEBOM
0a3b1

3HaeT:

. @uzuuecKue 0OCHOBbL MEXAHUKU, NPUPOOY
KONeOAHUIl U BOJIH, OCHOBbL MOAEKYISPHOU DU3UKU
u MePMOOUHAMUKU, eKmpuiecmaaq u

MazHemusma, ONMuKuU, amoMHOU U SO0EPHOU
Qusuxku 6 obwveme, HEOOXOOUMOM 01 OCB0EHUs

Quzuueckux OCHO8  2eon02uU,  2eOXUMUU U
2eoqpusuxu.

Ymeer:

. pabomamsp c npubopamu u
obopyodosanuem COBPEMEHHO Gusuueckou
aabopamopuu.

Baapgeer:

®  3HAHUAMU 06W€¢M3MH€CKZ/LX 3AKOHO6 U nPpUHYUNOE6
8 BAICHEUUUX nNpakmu4eCKux npuilodNCeHusx
ceoyiocuu.

IV. Copepxanue u cTPyKTYpa AUCHUILIUHBI (MOLYJIs1)

O0BeM IUCIUILIMHEI COCTABIIAET / 3a4ETHBIX €QUHUIEL, 252 4acos,

B TOM 4HClIe 23 4aCOB KOHTaKTHOU pabOTHI.

3aHsaTus MMPOBOAATCA TOJIBKO B 3a04HOM q)OpMC O6y‘-ICHI/I$I C NPpUMCHCHHEM JUCTAHIIMOHHOI'O

KOHTPOJISI CaMOCTOSITeIbHOM paboThl cTyaeHToB uepe3 DnMOC ¢dakynprera. DJIEKTPOHHONW U

JUCTAaHIIMOHHOU (hopM 00yUEHHUs HE IPEyCMaTPUBAETCS.

Ha npakTrueckyro moAroToBKy OTBOAUTCS 8 ayJUTOPHBIX YacOB (BO BpeMs BHIIIOJIHEHUS

1a0opaTOpHBIX padoT).

dopma MPOMEKYTOUHOU ATTECTALIUN: 3 SK3AMEH.




4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHLIX 3aHATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA

AKAACMHUICCKHUX JacoB

Bunsr yueOHoH pabOTHI,

BKITIOYast CAMOCTOSTENIFHYIO PadoTy 00ydJaromuxcs,
MPaKTUYECKYIO IIOATOTOBKY M TPYIOEMKOCTb

DOopMBI TEKYLIETO
KOHTPOJIS yCIIEBAEMOCTH;
dopMa IpoOMEXYTOUHOU

)
g E
5 g
o SRS (B "acax) aTTecTalnu
o § E ‘:i KonraktHas paboTa mpermomaBaTess ¢ = (no cemecmpam)
[ <
Ne Paznen qucuumHel/TEMa 5 Z 3 kS Oy HaroIHMHCS 2
I/H ~ b % g 5 <
Q ] oA
M = § Jlexkmn Cemunapckue/ | Koncyms | & L§
2 g{ MpaKkTH9Ieckue/ | Taluu § a
e 71abopaTopHbIe =
3aHATHSA ©
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1. ®usnyeckue OCHOBBI MEXaHUKHU 1 41 2 1 1 39 | OtuéThl 11O
2 | Pasmen 2. TepmomHAMUKA U CTaTHCTUYCCKasl (PU3MKA 1 26 1 1 1 24 | mabopaTtopHOi
3 | Paznmen 3. DnekTpUYECTBO U MarHeTU3M. 1 44 2 2 2 40 | paboTe, KOHTPOJIEHbIE
4 | Pazgen 4. Kosebanus 1 BOJIHEI 1 44 1 2 2 40 | BOIIPOCHI,
5 | Paznen 5. BonHoBasi onThka U KBaHTOBas (hU3HKa 1 43 1 1 2 40 | TCCTUPOBAHHUS IO
6 | Paszgen 6. OcHOBBI aTOMHOM U si7iepHON (HU3UKU 1 pasaeiaM, 0MallHue
45 1 1 2 42 | KOHCIIEKTBI
KOntpons | 1 5 TECTUPOBAHUE
KCP 1
OK3aMeH 1 4
HToro uacos 252 | 8 8 10 225




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

CamocTosiTenpHasi paboTa 00yJaroImuXCst Y4eOHo-
METOJMYECKOE
Cpoxku OnenouHoe
Cemectp Ha3zBanue paznena, TeMbl . Tpynoemkoct obecreyeHue
Buz camocTosiTenbHON pabOThl | BBITIOJIHEHU CpPEeICTBO .
o b (Jac.) CaMOCTOSITEJIbHON
paboTHI
1 Bce tembr OdopmiieHne oT4eTa no| B Teuenue 9 OruiT
J1a00paTOpHOM padoTe ceMecTpa MeToauueckue
[ToaroToBka K 3alIMTe OTYETa MO OTBeTHI Ha Marepuabl K
N B Teuenue
1 |BCE TEMBbI nabopatopHoii paboTe ceMecTa 8 KOHTPOJIbHBIE nab.paboTam
P BOITPOCHI
1o xaxnoMy M3 IIECTH Pa3JeioB IToaroTroBKa K UTOrOBOMY [Ipoittn
TECTUPOBAHUIO CaMOCTOSIT
€IIbHOE
TECTUPOBA
HHE Bea
1 ’ 64 peKOMeHTyeMast
OCBOUTH
auTeparypa
TEOpETUYE
CKUH
Marepuan
TEMBI Tecthl
Paznener 3,4,5,6 [ToaroroBka mononuenuii mo (K xoHIy B
cst
TeMe JIEKIINU (MHTEPAaKTUBHAS |KaXKIOTO
1 ! (U p A 144 peKOMeHIyeMast
dbopma 3aHATHIT), KOHCIIEKT Ha |CEMECTpa
nuTeparypa
BBIOpaHHYIO TEMY M3 CIIHCKA Koncmekr
OOt 00beM CaMOCTOSITEIBHOM PaOOTHI IO TUCITUTIINHE (Yac) 225




4.3. Coaep:xanue y4eOHOro MaTepuasa
Copneprkanue pas3ieioB U TeM JUCIUTUTAHBI
Beeoenue
Qusuka 6 cucmeme ecmecmseeHnvix Hayk. Obwas cmpykmypa u 3adayu oucyuniurvl « Obwas
Qusuxay. Eounuyer ¢uszuueckux eenuyun. CmpyxmypHvie snemenmvl mamepuu. Cunvl u
83AUMO0eUCMBUSL 8 NPUPOOE.
JE 1. Qu3zuueckue 0CHOBbI MEXAHUKU
1.1. Kunemamuxka
OcHosHble  KuHeMamuyeckue Xapakmepucmuku KpUBOIUHENHO20 OBUNCEHU: CKOPOCMb U
YCKOpeHue: HOpManvbHoe u maneeHyuaivroe. Kunemamuxa spawamensHozo 08udicenus: yenoeas
CKOPOCMb U Y21080€ YCKOPEHUe, UX C853b C TUHEHOU CKOPOCMbIO U YCKOPEHUEM.
1.2. Jlunamuxa
3akonvr Hvtomona. Macca, umnynoc, cuna. 3akon coxpanenus umnyivca. Momenm umnynvca
MAmepuanbHol MouKu U mexanuyeckou cucmemvl. Momenm cunvl. Ypaguenue MomMeHMOS.
Ypasuenue osusicenus mamepuanbHol mouku 8 KOOpOUHAMHOU Gopme.
1.3. I'pasumayuonnoe none 3emau
Cuna masxcecmu u epasumayuonHoe noie 3emau. Xapakxmepucmuku cpasumayuoHHO20 NOJA.
HanpsjceHHocms U nomenyuan. [lomenyuanvhsie cuivl, 66edeHue NOHAMUL NOMEHYUALd O/
g3aumooeticmeyrowux men. Amomanruu yckopeHus cuivl msdcecmu. I[liomnocms nopoo.
Qu3suueckue 0OCHOBbL epasupaszeedku. I pasumemp. AHOMANUU YCKOPEHUS CUNbl MANCECMU U
@uzuuecKue 0CHOBbL 2pABUPA36EOKU.
1.4 Dnemenmor mexanuxu meepooco mena.
Momenm cunel u mMomenm UMRYIbCA, UX B3AUMOCEA3b U 3AKOHbL coXpanenus. leghopmayus
meepdoco mena, 8uodsl Oeghopmayuil, 3axon Iyka. I'opusie nopoowl, ux ynpyeue ceolicmea u
Xapakxmepucmuxu.
1.5. Onemenmor ¢pusuxu 6 ceonocuu. Ilona 3emau. Ilapamempol ¢husuueckux noneu 3emau.
Buisgnenue ceogusuueckux anomanuti. Obobwarowee noemopeHue — onpoc HO meme
«Du3uueckue 0CHOBbI MEXAHUKULY
JE 2. Tepmoounamuka u cmamucmuyeckas puzuka
2.1 Dnemenmui cmamucmuyeckol u MOJEKYAAPHOU QUIUKUL.
Bv1600 ypasnenus cocmosiHusi U0eanibHo20 2a3a HA OCHOBe KUHEeMUYeCKUxX npeocmaeieHul.
Cmenenu c60600bl MONEKY U pacnpeodeieHue dHepeun no cmenexsm cob00vl. Pacnpedenenue
Makceenna, 9KCHepuMeHmanvbHoe  0OOCHOBAHUE. Pacnpeoenenue  Boavymana — u
bapomempuueckas popmyna.

2.2. Tpu nauana mepmooOuHamMuxu.



Paenosecuvie u  HepasnogecHvle cocmosanus, epemsa  penakcayuu. Ilepgoe  Hauano
MepMOOUHAMUKY, aduabamuyecKull npoyecc. Bmopoe nauano mepmoounamuku, obpamumvie u
HeoOpamumble npoyeccovl. Tpemve Hauani0 MePMOOUHAMUKU, IHMPONUSL.

2.3. Dnemenmol puzuueckoil KUuHemuKu

Hasnenue 6 scuokocmu u 2ase. Jlamunapnoe u mypoynenmuoe medenus HcuoKkocmu. Bazkocme.
Memoouka onpedenenus eazkocmu. Baskocms, kak gusuyeckoe ceoiicmeo negpmu. Henenus
nepenoca. Jugpgysus, mennonposoonocms, eHympennee mpeHue. bpoynosckoe OeudiceHue.
Tennoswvie ceoticmea 2opHblx nopoo. TenionpoeooHOCMb 20PHBIX NOPOO, MENIOEMKOCHb U ee
CB53b C MUHEPATIO2UYECKUM COCMABOM NOPOO; YOEIbHASL MENI0EMKOCMb U NIOMHOCMb NOPOO.

JE 3. Snekmpuuecmeo u maznemusm

3.1.2nexmpocmamuueckoe noe u e20 XapaKmepucmuxu.

llone ounons. Ilomox eexmopa. Ilomenyuan. Oxeunomenyuanrvhvie nogepxrocmu. Cesa3b
HOMEHYUANA U HANPANCEHHOCMU IeKMPULecKo20 NoJisl.

3.2.Ilocmosinnolil mox.

Dnekmpuueckuti mok,; cuna u niomuocms moka. CmoponHue cuivl, 91eKmpooSUICYWAs CUId U
Hanpsicenue. 3axon Oma 6 unmeepanvhou u oughgepenyuanvroi gopme. 3axon [Jocoyns —
Jlenya. @usuueckue 0CHOBbL 21eKMPOPA3BeOKU. DIeKmpomMacHUmMHble NOJis, UCNONb3Yembvle 8
anekmpopaszeeoke.  3adava  2nekmpopaseedku.  Memoovl  dneKkmpopazeeoxku: - mMemoo
CONPOMUBNIEHUT, INeKMPOMASHUMHOE 30HOUPOBAHUE.

3.3 .Mazuumocmamuxa

Maenumnoe 63aumooeticmeue NOCMOSHHBIX MOKO8. Bexmop maznumuou uHOYKyuu. 3aKou
Amnepa. Cuna Jlopenya. /lgudscenue 3aps0os 8 21eKmpuyecKux u MazHumHulx nosax. 3akon buo-
Casapa-Jlannaca. Teopema o yupxynayuu (3aKou nOJIHO20 MOKA).

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

Maenumnoe none u e2o xapakmepucmuxu. ODlemMeHmvl 2e0MAcHUMHo20 nous. Maenumnole
anomanuu. Pusuieckue 0CHO8bl MACHUMOPA36€0KU.

3.5. Maecnumnoe none 6 sewyecmae.

Ilpupooa macnemuszma. MacnumHvle MOMEHMbL INEKMPOHA U amoma. qua- u napamazHemuxu.
Hamaenuuennocmo. Maenumnoe none 6 sewjecmee. @eppomacnemuxu u ux ceovicmea. Ilpupooa
deppomacnemuzma. Knaccughuxayus 2opHvlx nopoo no ux MacHUmHblM C80UCMBAM.

3.6. Ocnoevl meopuu Makceenna 0ns 21eKMpOMASHUMHO20 NOJIA.

Buxpeeoe  anexmpuueckoe  none. Tox  cmewenus.  VYpasnenus — Maxceeina 0
INEKMPOMASHUMHO20 N0, UX U0 O CMAYUOHAPHBLX NOJIEU.

3.7 Obobwarowee nosmoperue — Onpoc nNo pazoeny « NeKmpudecmeo U MacHemu3my»



JE 4. Konebanus u 601Hbl

4.1.1I'apmoHuueckuti ocyuniamop.
Mamemamuyeckuil, npys’cuHHbIl, Quzuveckul. YpasHenue 2capMOHUYECKUX KOJLEOAHUI,
ClloJiCeHUe KOoNeOaHutl 00HO020 HANpasieHusi U OOUHAKOBOU YAcmomsl. Ynpyeue 60/HbI.
Ypasnenue becyueii 6onnbi.
4.2.OnexkmpomacHumuwle 80JIHbL.
Huggepenyuanvnoe ypasHenue 31eKMpPOMASHUMHOU BOHbI. DHEpeUus I1eKMPOMASHUMHBIX
601H. MMmnynsbe 21eKmpomMazHumHuo20 noJs.
4.3.Ceticmuueckue, akycmuyeckue u y1bmpazeyKkogvle Memoobl 2e0pu3uxu
QDusuueckue OCHOBbL CEUCMOPA3BEOKU. Ynpyaue 601nbl 6 20pHbIX  nOpooax. Akycmuueckue u
VIbMPA38YK0O8ble MemoObl 8 UCCIe008AHUU CIPYKIMYPHBIX HEOOHOPOOHOCMELL.

AE 5. Boanosasa onmuka u keanmosasn uzuka
5.1. Uumepghepenyus ceema.
Cnooicenue 08yx MOHOXPOMAMUYECKUX INEKMPOMASHUMHBIX 80H. llonamue Kozepenmmuocmiu.
Knaccuueckue onvimvi. Humepghepenyus 6 moukux naenxax. [1onocpaghus. Henenue
unmepgepeHyuu 8 u3yueHuu ONMU4ecKUx c80UCmM8e KpUCMallios.
5.2. Jugpparyus ceema.
Hpunyun Touecenca-@penens. Obvachenue ougpaxyuu Ppenens Ha Kpy2iom OmMeepCmuu u
Kpyenom 3Kkpane npu nomowu 30H @Ppenens. Paspewarowas cnocobnocmv onmuueckux
npubopos. uppaxyua Opayneopepa na wenu.
HHugdpakyuonnas pewremka. /[ucnepcus u paspewiarowas cnocobHOCmb peutemxu.
5.3. Penmeenosckue nyuu.
Hugpakyusa na maxpomonexynax. 3axon Bynvgha - Bpecea. Aenenue ougppaxyuu 6 oyenke
VAPY2UX CBOUCME 2e0]102UutecKoll cpedsvl. [udpakyus 601H, KAK UHCMPYMEHM 2e0(hU3ULeCcKo20
Mmemooa ceticmopazeeoku. Dusuyeckas npupooa sAeleHus upuzayuu — (onanecyeHyuu) 6
NPUPOOHBIX MUHEPANAX
5.4. llonsapuzayus ceema.
Ilonamue o nonsapusosanHom ceeme. 3axon Mantoca. Ilpoxodcoenuss ceema uepes cucmemy
nonapuzamop — Kpucmail — auaauzamop. Illonapusayus ceema — npu ompadxcenuu u
npenomnenuu. 3akon bprocmepa. Jlunetinoe 08ynyuenpenomnenue.
5.5. Qusuxa munepanos.
Henenue nonapuzayuu ceema 8 nNpeoMemax MUHEPANbHO2O0 YUKIA — MUHEpaniocul,
nempozpaghuu,; KpUcmaiioonmuyecKuti Memoo uzyyeHus 20pusix nopoo. OcHosHble onmudecKkue
ceoticmea Kpucmannos. llonapusayuonuslii MUKpPOCKON 6 U3VYEHUU ONMUYECKUX CE8OUCmE

MuHepanos u 2opHulx nopoo. Kpucmannoepagus. [lempoghusuxa.
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5.6. Keanmosas npupooa usnyyeHus.

Macca u umnynvc ¢pomona. [laerenue ceema. Ipgexm Komnmona. @omosppexm u
KOMNMOHOBCKOE PACCesHUe (2AMMA-2aMMA-Memoobl) 8 U3YUeHUU OPHBIX NOPOO.

5.7. 3auemnasn paboma (onpoc) no meme «Boanosas u K8AHMOBAsL NPUPOOA U3TYUEHUS»

5.8. Keanmosas mexanuka

Tunomesa oe bpoiina. Juppaxyus muxpouacmuy. Ilpunyun neonpedenennocmu I eiizenbepea.
Bonnosas @yukyusa, ee cmamucmuyeckuli CMulCl U YCI08UA, KOMOPLIM OHA OOJAHCHA
yoosnemsopamys.  Ypaenenue  Illpeouncepa. Keammosasa  uwacmuya 6  OOHOMEPHOU
nomenyuanvrou sime. OOHOMepPHbIIL NOMEHYUATbHBLI NOPo2 U bapbep.

JE 6. Ocroebl amomnoii u a0epHoit ¢uzuxu
6.1./Inanemapnas mooenvb amoma.
Aenenusa noomeepacoaroujee cnodcHoe cmpoerue amoma. Mooenu amoma no Tomcomy u
Pezepghopoy. Onvimur Pezepghopoa no paccesanuro anvgpa-uacmuy. Hoepras modenv amoma.
Omnupuyeckue 3aKkOHOMepHOCIU 8 amoMHbIX cnekmpax. @Popmyna Banvmepa
6.2. CnekmpanvHblil aHANU3 8 2e0JI02UU.
Xumuyeckuil cocmag 20pHuIX NOPOO, pyo, MUHEPAN08. AMOMHbBIN IMUCCUOHHBLU CNEKMPATbHbLU
AHANU3 NPU NOUCKOBBIX U PA3BEOOYHBIX PAOOMAX, NPU U3VUEHUU MECMOPOIHCOCHUIL.
6.3. Ocnoswvi huzuku amommozo s0pa.
Hckyccmeennoe npespawenue amomuuix sioep. Omkpvimue Hetimpona. CmpoeHue amomHozo
sA0pa. 3anuce adepuvix peaxyuu. HMzomonvi. [lowsmue 0 Me30HHOU meopuu s0epHblX CUI.
Duepeus ceasu u degpekm maccwl. Hcnonvzosanue s0epHbIX npeepaujeHull, yenHas peaxyus
Oenenus s0ep. TepmosdepHuvle peakyuu.
6.4. Paouoakxmuenocmeo.
Buowt u 3axkonvl paduoakmusnoeo uznyuenus. HAoepuvle peakyuu. /lenenue soep. Cunmes soep.
Hoepnas eeoguzuxa. Ilouck u pazeeoxa paouoaKmMusHulX pyo, aHAIU3 2OPHBIX NOPOO.
Paouomempuueckas pazeeoxa. Memoovl paduomempuu: 2amma-cbeMka U IMAHAYUOHHASL
cvemka. Tamma-memoov: 6 onpedenenuu  abCOMOMHO20 — B03PACMA  20PHLIX  NOPOO.

Paouozceonozus. foepnuvle «uacwy. PaouoakmusHuvle uzomonst 6 npupooe.
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No No paznena u HaumenoBanue ceMruHapos, Tpyno | Ouenounsie | opmup
n/n TEMBI MPAKTUYECKUX U JTA00OPaTOPHBIX €MKOC | cpelcTBa yemble
IIUCUATUINHBL pabor B, KOMIIETE
JaChl HITUU
1 2 3 4 ) 6
1. | ®usmnueckue 1.Cratuctuyeckast oopaboTka OIIK3.2
OCHOBBI PE3yJIbTaTOB U3MEPEHUH. OIIK3.1
MEXaHUKHU 2.MasgTHUKOBBIN TpaBUMETD: Orri
TYET
orpeziesieHue YCKOPEHHsI CBOOOTHOTO ’
KOHTPOJIbH
MaJeHusl ¢ MOMOUIbIO MasiTHUKA Ha
bIC
mupote Upkyrcka. 1
. BOIIPOCHI,
3.U3yuenue ynpyrux aepopmanmii —
. pelieHue
CBOMCTBA MUHEPAJIOB ¥ TOPHBIX
3a/1a4uu
MOPOI.
4. OnpeneneHue IWIOTHOCTH Tel
TUIPOCTaTUYECKUM B3BELIIMBAHUEM
2. | Tepmomuunamuka | 1.0Ompenenenue kodpdunreHTa O
. TYET
Y CTATUCTUYECKas | BA3KOCTH BO3/lyXa M pacueT CpeaHeit ’
KOHTPOJIbH
¢uznka JUIMHBI CBOOOIHOTO Mpolera u
bIC
3¢ (HEeKTHBHOTO JHAMETPa MOJICKYJT 1
BOIIPOCHI,
BO3/yXa.
pelieHue
2. OnpeneneHyue OTHOIICHUS
. 3a/1aun
yAETbHBIX TEINIOEMKOCTE! Ta30B
3. | DnekrpuuectBo u | 1.M3y4eHrEe OCHOBHBIX HCTOUHHUKOB
MarHeTu3m TOKa M 3JICKTPOU3MEPHUTEITEHBIX .
Ortuér,
prOOpPOB.
KOHTPOJIbH
2. Uzyuenune pu3muecKux OCHOB
ble
METO/1a KaXyIIErocsi COIPOTHUBICHUS B 2
BOIIPOCHI,
ANEKTPOPA3BEIKE.
pelieHne
3. 3HAKOMCTBO C T€OMarHeTU3MOM Ha
3a/1aun
MIpUMepe ONPEICTICHIUS HHTyKITUU
MarHMTHOTO ToJist 3eMiH B MIpkyTcKke.
4. | Konebanus u 1. OnpeneneHue CKOPOCTH 3ByKa Oruér,
BOJIHBI METOAOM CTOAYHNX BOJIH. 2 KOHTPOJIbH
bI€ BOITPOCHI
5. | BonHoBas ontuka | 1.M3y4yeHue siBIeHUS MOISPU3AIIHS

1 KBAaHTOBAas1
¢buznka

CBeTa — OCHOBBI MCCJIEIOBAHUH
ONTHUYECKUX CBOMCTB MUHEPAJIOB.

2. 1zyuenue sBiaeHus Gorodddexra —
3JIeMEHTa TaMMa-TaMMa-MeTO/I0B B
W3YUYEHUHU TOPHBIX MOPO/I.

3.5IBnenue audpakium, Kak METO
BBISIBIICHUSI HEOJJHOPOJHOCTEM
IEOJIOTUYECKOU CPEMBI.

OTuér,
KOHTPOJIbH
13
BOIIPOCHI,
perieHue
3aJa4u
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OCHOBBI aTOMHOH
U AJIepHOU

bu3uKu

1.3HaKOMCTBO ¢ METOAOM
CHEKTPOCKOIHUHU B (PH3MKE MHUHEPATIOB
Ha IIpUMepe U3y4YCHHS CIIEKTpa
BOJIOpO/IA.
2.HccnenoBanue mOMIOMICHUS
PaIMOAKTUBHOIO U3JIYUYECHUS B
BCIICCTBE.

Otuér,
KOHTPOJIbH
bIC
BOIIPOCHI,
perieHue
3a71a491

4.3.2. Illepeyenb TeM (BONMPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE H3y4YeHHe CTyIeHTaMu

B paMKax caMocTosaTebHOi padoTsl (CPC)

Ne Tema Bun 3ananue Pexomennyemas | Kosmuec
HEJI. CaMOCTOSITCIILHOM auTeparypa TBO
paboThl 4acoB
1. | ®usnueckue IloxaroroBska k [Ipoiitn
OCHOBBI Ompocy Mo CaMOCTOSITEILHOC
MEXaHUKH paszeny: TECTUPOBAHUE, [1-4] 4
«Duznueckue OCBOUTh
OCHOBBI TEOPETUUYECKUH
MCXaHHKH MaTepHaJl TEMbI
2. | DOnexrpuuectBo | [lonroroeka k IIpoiitn
M MarHeTu3M Ompocy Mo CaMOCTOSTCILHOE
paszeny: TECTUPOBAaHUE, [1-3,5] 4
«INEKTPUYECTBO U | OCBOUTH
MarHeTH3M TEOPETUYECKUI
MaTepuas TeMbl
3. | Bce nexmuun IloaroroBka IToaroroButs
JIOTIOJTHEHUM I10 JOMAaIlIHUE Bces
TEME JIEKIIHH KOHCIIEKTBHI, pEKOMeHIyemas 184
(KOHCIIEKTOB) JIOTIOJTHSIOIINE auTeparypa
MaTepuall JEKIUHU
4. | Bom HoBasg u IloaroroBka k IloaroroButh
KBaHTOBAs ONpoCy IO TEME: OTBETHI HA
pupoaa «Bon HOBas 1 JIOM.3aJaHus, [1-3,5] 4
W3ITyYeHUS KBaHTOBas JIOTIOTHSIOINE ’
npupoja MaTepHua JeKINU
W3ITYYCHUSD)
5. | Bce Tembl NunuBunyansHble Brinoaauts Bes
3aJIaHus, 3aJ1a91 U 3aJlaHue IS peKOMEH TyeMas 4
TECTBI 3alIUTHI OTYETA
JuTeparypa
10 MpaKT.padoTe
6. | Bce temsr IToaroroska Odopmuts Best
oT4eTa I10 oTuer*,
. pEeKOMeHTyemast 17
nabopatopHoOit IMOATOTOBUTHCS K
JuTeparypa
pabote 3aIuTe
7. [ToaroToBka K 3a4eTy U SK3aMEHY
8. Tekyume KOHCYIbTall! 3

* [IpaBuna oopMieHHUST OTYETA IO JJA0OPATOPHOU paboTe MPUIAraroTCs
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4.4. MeTonnueckne YKa3aHHUs M0 OPraHU3ALUHM CAMOCTOSATeJbHOI Pa0oThI CTyACHTOB

K coBpemeHHOMY cHeMaINCTy OOIIECTBO MPEABIBISAET TOCTATOYHO HIMPOKHIA MTEPEYCHb
TpeOOBaHUM, Cpeau KOTOPBIX HEMAJIOBAKHOE 3HAYEHHWE MMEET HAJIMYUEe Y BBIITYCKHUKOB
OIpENIEIEHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSATENIbHO JOOBIBaTh 3HAHUSA U3 PA3IMYHBIX
UCTOYHUKOB, CHCTEMAaTHU3UPOBATh MOJIYYCHHYIO HH(OpPMAIUIO, N1aBaTh OICHKY KOHKPETHOU
¢unancoBoi cutyaruu. DopMupoBaHHE TAKOTO YMEHHUS MPOUCXOANT B TEUCHHE BCETO MEpHOIa
o0yueHMsI 4epe3 ydacTHe CTYAEHTOB B IMPAKTMUYECKHX 3aHSTUSAX, BBIIOJHEHHE KOHTPOJIBHBIX
3aJJaHU{ ¥ TECTOB, HAIIMCAHUE KYyPCOBBIX U BBITYCKHBIX KBaIM(PUKALMOHHBIX padoT. IIpu sTom
camocCTosiTeNIbHAsE paboTa CTYJIEHTOB HIPAaeT pEUIAOIIyl0 poib B XOJ€ BCEro y4eOHOro
nporiecca.

Ha nexuumsx u3nararoTcsi JIMUIb OCHOBHBIE, MMEIOLIUE NPUHLIMIIMAIBHOE 3HAYEHHE U
HauOoJiee TpyAHbIE Il HOHUMAaHMS U YCBOCHHUS TEOPETUUECKUE U TPAKTUYECKHE BOIIPOCHI.

Teopernueckue 3HaHUS, OTYYCHHBIE CTYACHTAMH Ha JICKIHMSX U TPH CaMOCTOSATEIBHOM
U3yYeHUH Kypca 10 JUTEPaTypHbBIM HWCTOYHHUKAM, 3aKpEIUIIOTCS TP BBIOJHEHUU
71a00paTOPHBIX paboT, a TAKXKE IPU CAMOTECTUPOBAHUU.

[Tpu BeImonmHeHUN 1abopaTtopHoil paboThl oOpaiaeTcss 0co00e BHUMaHKUE Ha BBHIPAOOTKY
y CTYIOCHTOB YMEHHS TPAaMOTHO BBIIOJMHATH U OQOPMIIATH JIOKYMEHTALUIO, YMECHHS
IIOJIB30BaTbCA HAay4YHO-TEXHUYECKOM CIPAaBOYHOM JMTepaTypoll. Kaxaplli CTyIEeHT JOJDKEH
HOJTOTOBUTHCS K 3alIUTE CBOETO OTYETA, pa300paBIIUCh C TEOPUEH HCCIIEeyeMOTro SBICHHUS.

Texymas pabota Haa yueOHBIMU MaTepHajJaMU BKIIIOUaeT B ce0s1 00pabOTKy KOHCIIEKTOB
JIEKIMHA IyTeM CHCTEeMaTHU3allii MaTepHala, 3ar0JTHEHUS TPOMYIICHHBIX MECT, YTOYHEHUS CXeM
U BBIICJIICHUS TJIABHBIX MBICIEH OCHOBHOTO COJEp)KaHUS JEeKIUH. [ 3TOro MCHOIb3yroTCs
UMeroIrecs yaeOHO-MEeTOInYeCKHe MaTepHalIbl U JIpyras peKOMEH/I0BaHHasl JINTepaTypa.

I'paHuiibl MeXly pa3HbIMH BHJIAMH CaMOCTOSATENbHBIX Pa0OT JOCTaTOYHO Pa3MBITHI, a
caMd BHJIIBI palOTHI TepecekaroTcs. TakuM 00pa3oM, CaMOCTOSTENbHOW paboTa CTYyJIEHTOB
MOYET OBITh KaK B ayJAUTOPUH, TaK M BHE €€.

3aKperuieHue BCero N3y4eHHOro MaTepHraia OCYIECTBIISETCS C TOMOIIbIO TECTUPOBAHUS
no BceM TemaM Kypca. CTyIeHTBl MPOXOASAT TECTUPOBAHHME YJAJEHHO M CaMOCTOSITENBHO.
[IpenomaBatens oMoraer pa3o0parThesi ¢ MPOOIEMHBIMUA BOTIPOCAMHU U 3a7adamu (10 Mepe HX

MOCTYIUICHHUS) B XO/I€ TEKYIIMX KOHCYJIbTaIH.

4.5. IlpuMepHasi TeMaTHKAa KYPCOBBIX padoT (MPoeKTOB) (MPH HAJIMYUH)

KypcoBbie paboThl HEe IPETyCMOTPEHBI.
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V. YueOHo-MeTOAUYecKOe U MH(OPMALTMOHHOE o0ecredeHne TUCHUIIMHBI (MOTYJIA)
a) nepeuens Iumepamypbol

OCHOBHAs TUMepamypa

CotnukoBa P. T. ®usuka s reonoros [Tekcr] : yueb.-meroa. mocodue Kk 1abopaTopHbIM paboTam
/ P. T. Cornuxkona ; per.: JI. A. lllep6auenko, A. . Cu3bix ; UpkyTckuit roc. yH-T. - UpKyTCK :
N3n-Bo UT'Y, 2012. - 87 c. : un. ; 20 cm. - bubnuorp.: c. 87. - ISBN 978-5-9624-0608-4. — (71 3k3.)
I'paboBckwii, P.1. Kypc dusuku [DnekrponHslii pecype] : yued. mocobue / P. . I'paboBckwii. -
Mockga : Jlanb, 2012. - 608 c. : ni. - (YuebHuku u1st By30B. CrienManpHas auTeparypa). - Pexum
noctymna: ObC "Uznatenscto "Jlans'". - Heorpanuu. noctym. - ISBN 978-5-8114-0466-7
Tpodpumora T. N. ®dusuka [DneKTpoHHBIA pecypc] : yued. I CTYH. YYPEXKA. BBICHI. TPod.
oOpa3oBanus, o0yd. 1mo TexH. Hamp. nmoarot. / T. U. Tpodumona. - OBK. - M. : Akanemus, 2012. -
Pexxwum noctyna: D43 "bubaunorex". - 20 goctymnos. - ISBN 978-5-7695-7967-7

Casenbes, U.B. Kypc obuieit ¢pusuku [DnekrpoHHslit pecype] : yued. mocodue: / M. B. CaBenbeB =
A course in general physics. - Mocksa : Jlaup, 2011. - (Jlydmme KiaccHYecKue YYCOHHUKH)
(Knaccuueckast yueOHas nurepatypa no ¢usuke). - Pexxum nocryna: 9bC "UznarensctBo "Jlanp". -
Heorpanuu. noctymn. - ISBN 978-5-8114-1211-2

00NOIHUMENbHAS TUMepamypa

Bamumes, M. I'. Kypc obmieit ¢pusuku [Dnekrponnsiit pecype] / M. I'. Banmumes, A. A. ITos3uep.
- Mocksa : Jlawb, 2010. - 576 c. : un. - Pexum pocryna: ObC "UznarensctBo "Jlawp". -
Heorpannu. noctym. - ISBN 978-5-8114-0820-7

WBnues, A.Jl. ®usuka [DnexTpoHHsbIH pecypce] : yueO. mocobue / A. JI. Bnues. - Mocksa : Jlans,
2009. - 671 c. : un. - Pexxum nocrymna: ObC "Uznatenscto "Jlanp". - Heorpanud. nocrym. - ISBN
978-5-8114-0760-6

Tpodumona T. 1. Kpatkuii kypc ¢pusuku ¢ npuMepamu pemieHus 3aaad [Tekcr] : yue6. mocobue /
T. U. Tpodumosa. - 3-e u3a., crep. - M. : KaoPyc, 2013. - 279 c. ; 21 cm. - (Cpennee
npodeccronansHoe oOpazoBanue). - ISBN 978-5-406-02773-8. — (3 ax3.)

Huxonaes, B.W. Tpynusie rpaduku B kypce obmieit ¢pusuku [Tekcr] : yue6. mocodue ais By30B,
o Hanp. moaroT. "®m3uka" u crenl. "Acrponomus” / B. Y. Hukonaes, T. A. Bymmna. - 3-e u3f.,
uctp. - CII6. [u gp.] : Jlanb, 2014. - 199 c. ; 24 cm. - (VuebHuku As By30B. CneranbHas
matepatypa). - ISBN 978-5-8114-1669-1. — (1 3k3.)

0) nepuoouueckue uz0anus
- HeT.

B) CNUCOK aemopCKux MemoduueCKuxpa3pa6om0K

1. CornukoBa P. T. ®usuka mis rteonoroB [Tekcr] : yueb.-meTon. mocobue K
nabopatopubiM padotam / P. T. CotHukoBa ; pen.: JI. A. Illlepbauenko, A. 1. Cusbix ;
Wpxyrckuil roc. yu-T. - Upkyrck : Usn-so UI'Y, 2012. - 87 c. : nn. ; 20 cMm. -
bubnwmorp.: c. 87. - ISBN 978-5-9624-0608-4. — (71 3k3.)

2. B cucreme o6OpasoBarensHoro moprama MWI'Y (http://educa.isu.ru/) pasmerneHs

MCTOANYCCKUEC MAaTCPUAJIBI U 3aJlaHUS 110 JAHHOMY KYpCYy

2) oa3zvl aaHHblx, uH@OpMCIUUOHHO'Cl’lpCIGOLlele U nouckoevle cucmemnsl

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



http://educa.isu.ru/
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15

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

4) 3BC «PykonT» http://rucont.ru

5) OBC «Anbykey» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe oO0ecrevyeHne JUCIMILTUHBI (MO1YJIs1)

6.1. YueOHo-1200paTopHOE 000py10BaHME:!

O6ODVI[OBaHI/Ie. Nmeercs JBEC y‘IG6HBIC Ha60paTOpI/II/I, OCHAlI€HHBIE COOTBETCTBYIOIIMMU

an6opaMH " IMPUHAAJICKHOCTAMU. B maxeTs! pa60T BXOOAT 010K IMUTaHUA, UBMCPUTCIIBHEBIC

npuOOpBI, KOMITBIOTEPHI, JIA0OPATOPHBIE CTEHJIBI, SJIEKTPOHHBIE BECHI, PEOCTAThl, CUYCTUHKH, H

ap.
MaTe| YU AJIbI: ABTOPCKOC y‘le6HO-MeTOI[I/I‘leCKOG rmocodue «Pusuka IS I'€OJI0T0B»,

MCTOANYCCKHEC OIIMCaHUA KO BCEM Ha60paTOprIM pa60TaM, KOMIIJICKT y‘le6HI/IKOB Y IOCOOUH 1O

Kypcy o0uieii ¢pu3nuku B yueOHOM 1a0opaTopuu, CIPABOYHUKH U TaOJIUIBI (PU3UIECKUX BEITMUNH.

6.2. IlporpammHoe obecrnieyeHue:

CrangapTHOe IpOrpaMMHOE oOecredeHue, HeoOXOauMoe A MOKa3a Mpe3eHTaluil U APYrux
MYJbTUMEIUMHBIX MaTepuanoB. I[Iporpammel, MoAenUpyrOIIME HEKOTOpbE J1abOpaTOpHbIE

pa6OTI>I, CO31aHHBIC ITPCIIOaaBaTCIIsIMHU Ka(l)eI[pLI.

6.3. TexHnuyeckue v 3J1eKTPOHHbIE CPEICTBA:
Ha JexnuoHHBIX 3aHATHSX MOTYT HCIHONB30BAaThCS MYJIBTUMEIUIHBIE CpPEICTBA!

NEPEHOCHON MPOEKTOp (MM CTAMOHAPHBIK B COOTBETCTBYIOUIEH ayIHWTOpPUH), CTALlMOHAPHBIN

HacteHHbIH 3KkpaH (Classic Solution, 244x244), noytOyk Lenovo B590.

VIl. O6pa3oBaTebHbIe TEXHOJIOTHH

B cootBerctBun ¢ tpeboBanusimu PI'OC BO mno peanuszanuu KOMIETEHTHOCTHOTO
10/JX0/1a, B y4eOHOM IpOIecce UCTIONb3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIE ()OPMBI TPOBEICHUS
3aHATuil. MHTEepakTHBHBIE (JOPMBI PaOOTHI MPEAyCMATPUBAIOT AKTUBHYIO MO3MILHUIO CTYIEHTOB
Npy W3yYeHUH Marepuana. Hampumep, caMOCTOSTETHHO MOJATOTOBUTH JIOTIONHEHUE K JICKIIHU
WIM OTYETy MO J1abopaTopHOM paboTe, B KOTOPOM OYIyT OTpak€Hbl KOHKpPETHbIE (PU3NUECKUE
3aKOHBI W SIBJICHUS B NPWIOKEHUH K 3ajjayaM TIeOJOTMM, M BBIHECTH €ro Ha OOCYyXKICHHE;
IPOBECTU JUCKYCCHIO, BKJIIOUUTH 3JIEMEHTHI COOCTBEHHBIX MCCIEIOBAHUHN U CHENaTh KPATKYIO
MPE3CHTAIMIO CBOMX BBICTYIUICHUH HA 3a4E€THBIX 3aHSITHSX.

Bce naGopatopHpie  paboThl  aIanTHPOBAHBI  JIJIi  HANpPABJICHHS  CTYJEHTOB
reosiornyeckoro (akynprera. dopmupoBaHue NPO(PECCHOHANBHBIX HABBIKOB OO0YCIIOBIEHO

pa3bopoM KOHKPETHBIX CHUTyallMii M pPOJEBBIX WP BO BpEMS OTYETOB IO J1a0OPaTOPHBIM


https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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paboram. Bce 310 (hopMupyeT KOMIIETEHLHIO CIHOCOOHOCTH MPHUMEHSTh 3HAHHS, YMEHUS U
JMYHOCTHBIE KQYeCTBA JUI YCIEIIHOM NeSTeTbHOCTH B 001aCTH Ie0JIOTHUECKUX UCCIIETOBAaHHA.

Ha nabopaTOpHBIX 3aHATHUSAX CTYACHTHI MPUOOPETAIOT HCCIEIOBATEIBCKUE HABBIKH,
HEOOXOMUMBIC JUISI PAa0OThI MO  MEKIUCHUIUIMHAPHBIM HAMpaBJICHUSM TOCJIE TOJXYYCHUS
06azoBoro  oOpa3zoBaHMs U (QopMHpPYIOT  KOMIIETEHIIMIO  TOTOBHOCTH  BBISIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, KOMIIETCHIUIO TOTOBHOCTH HMCIIOIB30BaTh METOIBI
TEOPETUYECKOH M IKCIICPHUMEHTAILHOW (U3UKH B MPO(HECCHOHAIBLHOW JIEATEILHOCTH 10
HampaBiIeHUIO0 «['eoJorHs» W KOMIIETCHIIMIO CIIOCOOHOCTH CaMOCTOSTENIBHO paboTaTth Ha
reousnveckux npudopax.

[IporpamMma OCHOBaHa Ha HCIIOJIB30BAHUM COBPEMEHHBIX OOpA30BATEIBHBIX TEXHOJOTHI:
nH(GOPMalMOHHBIX (JIeKIUU U Tpe3eHTauuud B Power Point), mpoekTHBIX (MyJnbTHUMEIUa, BUIEO),
JMCTaHIIMOHHBIX, HAYYHO-HCCIICIOBATEIIbCKOM HAITPABICHHOCTH U T. TI.

VY nenbHBIN Bec 3aHATHMA, IPOBOJMMBIX B HHTEPAKTUBHOM (hopme, cocraBiser He meHee 50%
AyJUTOPHBIX 3aHATUH. (3aHATHS B HMHTEPAKTUBHOW (OpPME 3aTparvBaiOT MPAKTUYECKH KaXKIOTO
CTYJICHTA, T. K. YCTHBIC OTYETHI 10 JJAOOPATOPHBIM pabOTaM MPOXOIST C UCIIOIb30BAHUEM JICTIOBBIX U
POJIEBBIX UTP, Pa300paMu KOHKPETHBIX CUTYAIHIA. )

Ha mepBoM NpakTHYECKOM 3aHSTHH MPOBOJUTCS OO0SM3aTENbHBIA HHCTPYKTaXX IO TEXHHUKE

0€30MacCHOCTH, [TOCJIE YETO CTYJIEHTHI CTaBAT MOJANUCH B COOTBETCTBYIOILEM Ky pHAJIE.

VIll. OueHo4yHble MaTepHaJbl A/l TEKYLEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTaluu
@DOHJ| OLIEHOYHBIX CPEJICTB MPEACTABIECH B IPUIOKEHUN 1.
8.1.1. OnieHouHbIe CpeACTBA Ui BXOAHOTO KOHTPOJIS
B Bo Bpems nepBoro j1abopaTopHOTro 3aHATHs (MM YCTAHOBOYHOM CECCHUN) MPOBOIUTCS
OIIpPOC I10 pa3HbIM TeMaM Kypca (pu3uku mKoabHOro ypoBHs (10-15 MunyT).
cobeceZ10BaHUS BO BpeMs BBINOJIHEHUS MEePBOH JJabopaTOpHON pabOTHI.

8.1.2. OnieHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIS
OueHouyHbIE  CpelIcTBAa  TEKYIIEr0  KOHTPOJS MPOBOJATCS IO KIJIACCMYECKOW OajbHO-

PEUTUHIOBOU CUCTEME.

Copepxanne ydeOHOTO MaTepuana paszjieleHo Ha auaakTudeckue emauHunbl (IE) —
NpeMETHBIE TEeMBI, MOJJICKAIINEe O0sM3aTeIPHOMY H3YYCHHI0O W YCBOGHHIO B IIpoIecce
oOyuenmst. Taxke YYHTHIBaeTCS TPOMEXKYTOUHAS aTTECTAllUsl [0 WTOTaM BBITIOJHEHUS
7a00paTOpHbIX paboT, OMPOCOB, WHAMBHUIYaJIbHBIX 33JaHUH U TECTOB, IPEITyCMOTPEHHBIX

IIpOrpaMMoil Kypca.
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HasnaueHune OIeHOYHBIX CPEACTB TEKYIIErO KOHTPOJS — BBIIBUTH CHOPMUPOBAHHOCTH
BCEX KOMIIETECHI[UI, 00€CIIEYNBAEMbIX JAHHOM IMCIUILINHOMN.

Bonpockl u 3amaHus 9 NPOBEICHUS TEKYILIErO KOHTPOJSI U MPOMEKYTOUHOU
aTTecTalud MO0 MTOraM OCBOCHMS AMCUUIUIMHBI, a TaKKe Il KOHTPOJIS CaMOCTOSITEIIbHOU
paboThl CTYJEHTA MO OTACITBHBIM pa3zeiiaM JAUCHUILINHBI BbUIOKeHB B DJIMOC dakynbreTa.
Hwxe npencraBineH oAMH W3 BapUaHTOB ISl MOJITOTOBKM K ompocy 1o Teme: «OmnTuka.

KBanrtoBas nmpupoia u3mydeHus».

buuet Nel.

o Jludpaxmus ceera. Metox 300 Dpenens.

e dusnyeckas MpupoAa ABJICHHUS UPU3AIHMU (ONAJICCIEHIINN) B TIPHUPOIAHBIX
MUHepaJax.

o ®dorodddexr, ypaBHenue DitHmTeitHa 115 poTodrdexra.

buier No2.

o OObscHenue nudpaxiuu OpeHens Ha KPYTIIOM OTBEPCTHH U KPYTJIOM SKpaHe MpU
oMoy 30H Openerns.

e [lonspu3zanMOHHBIA MUKPOCKOIT B HCCJIEIOBAHUU ONTUYECKUX CBOWCTB MUHEPAJIOB.

e Macca u umityibc GoToHa.

buier Neo3.

e DJEeKTPOMarHUTHas U KBAaHTOBAs TEOPHUHU CBETA.

o Jluppakuus @paynrodepa Ha menu. [lonsaTre TuppakinOHHOr0 MakKCUMyMa.

e SIBneHMe MONSAPU3ALMH CBETA B IPEIMETaX MUHEPATIHHOTO IIUKJIA — MUHEPAJIOTHH,
nerporpaduu:.

buaet Ne4.

e JSIBnenue unrepdepenuun. Murepdpepenins ceera. Y ciaoBus BOSHUKHOBEHUS MaX u
mMIin uHTep)EPEHINOHHON KApTHHBI. .

e JludpakiuoHHas pemeTKa: TUIbl PeLIeTOK, MOHATHE Tepruoaa TU(PPaKIHOHHOM
pELIETKN.

e Onruyeckue CBONCTBA KPUCTAIIIIOB

Bbuner NoS.

e PEHTreHOBCKHUE JyUHd, UX OTKPHITHUE U CBOICTBA.
e Jludpaxius BOJIH, KaK MHCTPYMEHT reo(pr3NIeCKOro METo/1a CeCMOpa3BEIKH.
e JlaBneHwue cBeTa.

buner Nob6.

e Jludpaxius peHTTeHOBCKUX JTy4Yel Ha MaKpOMOJIEKYJIaxX.
e [lonsipu3zanOHHBIN MUKPOCKOII B U3YYEHUH MUHEPAJIOB U TOPHBIX MOPOJ.
e KopnyckynsipHO-BOJHOBOH Ayajan3M BELIECTBA.
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buaet Ne7.

e [lonspusanus ceera. [IoHsTHE O MOJISIpU3aTOpPax U aHAIU3ATOPAX.
e Buemnuit potos¢ ekt u ero 3aKoHbI.
e JSIBneHue nHTEpHEPEHINH B U3YUYEHHUS] ONTHYECKHX CBONCTB KPUCTAIIOB

e ‘IBneHMe NBOMHOIO Jy4YENpPETOMIIEHUS B AaHU30TPOIIHBIX KpucTtaiuiax. [lonarue
OOBIKHOBEHHOT'O U HEOOBIKHOBEHHOTO JTy4ei U X CBOMCTBA.

e SIBieHME MONAPU3AIMYU CBETA B I€OJOTUICCKON JUCIUIUINHE KPUCTAIIIOTpadUu.

e Jludpaxus Ha Makpomosekynax. 3akoH Bynega-bperra

buier Ne9.

e llHTepdepeHuns nmonspru3oBaHHbIX Tydeil. HTEepdepeHIIMOHHO-TTONspU3ainOHHbIC
(GUIBTPHI, UX Ha3HAUYECHUE U TIPUMEHEHHE.

e SIBneHue auQpaKIUK B OIICHKE YIPYTHUX CBOWCTB I€0JIOTHUECKOM CPEIbl.

¢ DOddexr Komnrona.

Buier Nel0).

o dopmya ubpaKIHOHHON penIeTKU. Y CIIOBHE BOSHUKHOBEHHS Max u min
TG PaKIIMOHHON KapTHUHBI.

e [lonapuzanus BonH. 3akoH Mantoca.

o  ®DoTorh(DHeKT 1 KOMITOHOBCKOE paccesiHue (raMmMa-raMMa-MeTObl) B H3yUYEeHUHU
TOPHBIX MTOPOJT

Cnucok J1abopaTopHbIX padoT

1. Cmamucmuueckas obpabomka pe3ynomamos usmepeHul.
2. Masmuuxoswiii epagumemp. onpeoeienue yCKoOpenus c80000H020 NAOEHUS C NOMOWbIO
masamuuka Ha wupome Hpxymcka.

3. Uszyuenue ynpyeux oegpopmayuii — c80UCMBEA MUHEPATO8 U 20PHBIX HOPOO/

4. Onpeodenenue niomHoCmu mei 2uOPOCMAaAmuYecKum 636eUUBaAHUEM

5. Onpedenenue kosghghuyuenma sa3kocmu 6030yxa u pacuem cpeoHeti OJUHbl C60000H020
npobeza u 3¢hghexmunoco ouamempa MoieKyi 8030yxd.

6. Omnpeoenenue omuoutenus yOenbHbIX MeNnI0eMKOCMell 2a308

7. H3yueHue 0CHOBHBIX UCMOYHUKO8 MOKA U INEKMPOUSMEPUMETLHBIX NPUOOPOS.

8. HU3zyuenue usuueckux 0CHO8 Memooa Kaxicyue2ocs CONpOmMuBIeHUs 8 d1eKmpopaszeeoxe.

9. 3uaxomcmeo c ceomaznemusmom Ha npumepe onpeoeneHus UHOYKYUU MASHUMHO20 NOJisL

3emnu 6 Hpxkymcke.

10. Onpedenenue ckopocmu 38yKa MemooOM CHOAYUX BOJIH.

11. . U3yuenue senenus noasapuzayus c6ema — OCHOBbL UCCAEO08AHULL ONMUYECKUX CBOLICTNE
MUHEPAnoas.

12. Uzyuenue senenus pomosghghexma — snemenma camma-2amma-memooos 8 u3yueHuu 2OpHuLX
nopoo.

13. Asnenue ougparxyuu, kax memoo 6vlasieHUss HeOOHOPOOHOCMEl 2e0JI02UYECKOU CPEObI.
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14. 3naxomcmeo ¢ memooom cnekmpockonuu 6 Qusuxke MUHepaio8 Ha npUMepe U3yYeHus.

CcneKmpa 8000pooa.

15. Uccneoosanue noenowenus paouoakmuerHo2o U3y4eHus 6 geujecmae.

8.1.3. OnieHouHbIE CPEACTBA Il IPOMEKYTOUHON aTTeCTAlUN

3a OCHOBY KOHTPOJIS YCIIEBAEMOCTH cTyneHTa B3saTa 100-0abHas cucTeMa OpraHu3aiim

y4eOHOro npoiecca:

5.

[Tocerenue cTyeHTaMu JIEKIMH U BeacHHe KoHcekTa — (1o 10 6amioB)

YpoBeHb U TIIyOHHA IPOPAOOTKH TEOPETHUECKOTO MaTepHalia IMpH MOATOTOBKE K
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT — Oepercs cpenHeapu@MeTHIeCKuid pe3yabTaT Mo BCEM
pabortam — (o 10 GayutoB 3a 01HY PaboTYy)

KadecTBo BBITIOJIHEHUS JIAOOPAaTOPHBIX paboT. OIICHUBAIOTCS: TOHUMAHUE JIOTHKU
MPEUIOKEHHON METOIMKH MIPOBEICHUS SKCIIEPUMEHTA, Ka4eCTBO MOJTyUYSHHBIX
IKCIIEPUMEHTAIBHBIX JTAHHBIX, TIIATEIIFHOCTH BBITOJIHCHUS PACUETOB, aHAIIH3
MOTPEIIHOCTEH U IPABIONOJ00HOCTH KOHEYHBIX PE3yJIbTaTOB, YPOBEHB MOJTOTOBKU U
oopMiIeHHsT 0OTYETa O TIPOJICITAHHOM PadoTe, MPABHILHOCTh M HATJISIIHOCTD TPE/ICTABICHUS
WUTIOCTPATUBHOTO MaTepuaia (PUCYHKOB, TpadUKoOB U T.11.); Oepercs
cpenneapuMeTHUECKUI pe3ynbTaT 1Mo BceM padotam — (10 10 6ayioB 3a oHy paboTy)
Omnpoc u trectupoBanue. OrieHUBaeTCsS OO YPOBEHD YCBOCHUS TEOPETHICCKOTO
MaTepHaia Kaxaoi TeMbl — (1o 10 6amioB)

Ha xonTponbHbie MeponpusiTus ( 9k3ameH) Boiaensercs 40 6amios.

OrleHKa 9K3aMeHa ONPEeIeISIeTCs MO CIICAYIOIIEH MIKae:

o  «Otauuno» — 86—-100 GaioB;
o «Xopommo» — 72—-85 6aoB;
o «YnoBnerBoputesbHO» — 60—71 Gaina;

e «HeynosnerBoputenbHo» » — MeHee 60 GayIoB.

Hepezl 9K3aMEHOM MOXET OBITh IMPOBEACHO UTOI'OBOC TCCTUPOBAHUC (BBIHOJIHHCTCH Ha Oaze

BBIYHMCIIUTENILHOTO IleHTpa yHuBepcutera B DJIMOC http://educa.isu.ru/ ). Tlpu 3Tom

OKOHYATCJIbHAad OLOCHKAa 3a OJK3aMCH IIpU COorjlaCMu CTYACHTA BBICTABIACTCA 110 CYyMMC

HAKOINNICHHBIX 3a KypC 0alIoB. CTyI[CHT HMCCT IIPpaBO HpHﬁTH Ha 5K3aMCH U YCTHO OTBCTUTH Ha

BOIIPOCHI MOpCoAaBaTciisl  COIJIACHO 6I/IJ'ICTy (B 9TOM CJIydac pPE3yJIbTaTbl HTOI'OBOI'O

TECTUPOBAHUA HC V'-II/ITI)IBaI-OTCH). HOHYCK K OK3aMCHY — BBIIIOJJHCHWEC U 3allliTa MUHUMYM JIBYX

1ab0paTOPHBIX paboT.

IIporpamma cocraBneHa B cooTBeTcTBUU ¢ TpeboBanusiMu ®PI'OC BO no HampasieHuio

noarotoBku 21.05.02 Ilpukiaagas reoJiorus.
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Pa3paboTunku:
K.b.-M.H. P.T., CoTrHukoBa
(3anumaemas OOJAHCHOCTb) (uHuyuansl, pamuaus)
JOIICHT, K.(.-M.H. C. 1. Mapuyk
(noonucw) (3aHUMaemas OONHCHOCb) (unuyuanvl, pamunus)

[Tporpamma cocraBneHa B coorBercTBuu ¢ TpeboBanussmu @I'OC BO no HampasieHuto
noaroroBku 21.05.02 IlpukiiagHas reosiorus.

[Tporpamma paccMoTpeHa Ha 3acenanuu kadenpsl o0niei u kocmuieckon dhusuku UT'Y
«_ 24 » _wmapra 2025 .

[Tporokon Ne _8 , 3aB. kadempoii % B.JI. Ilanepuprii
[ et

Hacrosimmasi mporpaMmma He MO:KeT ObITh BOCHpPOM3BeleHa HH B Kakoii d¢opme 0e3

NpeABAPUTETHLHOT0 MICHMEHHOT0 pa3pelieHusi Kadeapbl-pa3padoTyuKa MPOrPaMMblL.



