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|. Heau v 3axa4u AUCHUNIIMHBI (MOIYJIA)

[IporpamMma npeanasHadeHa Juist odecnieueHus: Kypca «Pu3nka», U3y4aeMoro CTyIeHTaMu B
TE€YEHUE NEPBOT0 U BTOPOTO CEMECTPOB.
Ilens xypca — 3HAKOMCTBO C OCHOBHBIMH 3aKOHaMHU (DM3UKU U BO3MOXKHOCTSIMU WX MPUMEHEHUS
MIPHU PEIICHUH 33/1a4, BOZHUKAIONIUX B TIOCIEAYIOIIEH MPpOo(eCCHOHATBHOM IS TEIIBHOCTH.
JInst nocTrKEeHUs: JaHHOM LIeJIA CTaBSTCS 3aia4M:

® U3yuuTh (QyHIAAMEHTAIbHBIC (U3MUYECKHUE 3aKOHBI W SBJICHHS, JIEKAllde B OCHOBE
COBpEMEHHOM (pU3MUecKoi KapTHUHBI MHUPA;

e oOecrnieunTh yrayOJieHHOE M3yUYEeHHE HamOoJiee BaKHBIX OTKPHITHH B 00JlacTu (U3HKH,
OKa3aBIIUX OIpPEAENSIoNIee BIUSHUE Ha pa3BUTHE TeoPU3UKU U (UBHYECKUX METOJIOB
HCCIIeJOBaHUH B T€0JIOTUH U MUHEPAJIOTUH;

e CcriocoOCTBOBAThH PA3BUTHIO HAYYHO-UCCIIEOBATEILCKUX H HAYYHO-

MIPOM3BOJICTBEHHBIX KOMITIETCHIINH, 0a3UPYIOMIMXCS Ha 3aKOHAaX (DU3HKH, B

obOacTu HU3YUYCHUSA U aHAJIM3a I'COJIOTHYCCKUX CUCTEM.

1. Mecto aucunminnsl (Moay.as) B crpykrype OIIOII BO

Jucnumimaa «Pu3uKay OTHOCUTCS K 0a30BOM YacTH IUKIA TUCIUTIINH b1.

Bxonneie 3HaHMS, yMEHUS W KOMIIETCHIIMHM CTYJACHTOB, HEOOXOJMMBIC I HW3YUYCHUS
JTUCITUTITMHBI, OMPEIEISIOTCS MX 0a30BBHIMH 3HAHUSMH, TIOJYYCHHBIMU TPU HW3YYEHUU (PU3HKH,

XUMHUHU U MATCMATHKH B KYpPCC CpCHHeﬁ IIKOJIBI.

I11. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI

[Tocne u3ydenus Kypca GU3UKH, CTYACHT JIOJDKEH 00J1a1aTh CISTYIOMUMHA KOMIIETCHITUSIMU:

- CIOCOOEH MPUMEHSATh OCHOBHBIE TOJI0XKEHUS (PyHIAMEHTAIBHBIX €CTECTBEHHBIX HAyK U
Hay4YHBIX TEOPUI NPU NPOBEACHUH HAyUYHO-HCCIIEA0BATENbCKUX PAabOT M0 U3YUYEHHUIO U

BOCIIPOM3BOJICTBY MHHEpaIbHO-ChIpbeBoi 0a3bl (OITK-3).

W3yueHnne Kypca HampaBieHO Ha Pa3BUTHE IPEJICTABICHUH CTYJIEHTOB O (U3NUYECKOMH
KapTHHE MHpa, paclIupeHue, yriyojaeHre u 0000IIeHNe 3HaHUH O CTPOCHUHU BEILECTBA, Pa3BUTHE
MI03HABATENIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX crlocoOHOcTel. OCHOBA NOTYYEeHHUs
(¢u3NYEeCKUX 3HAHUH — HE TOJBKO H3YYEHHE TEOPETHYECKHX TIOJIOKEHUH M 3aKOHOB, HO W

1a00paTOPHBIN IKCIIEPUMEHT.
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IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUeHUsI 1O JUCHUIJIMHE (MOIYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHHS] KOMIIEeTEeHIIUH

KoMmnerenuus HNuauxaTopsl Pe3yabTaTnl 00y4yeHus
KOMIIeTCHIIUH
OIIK-3 HJIK onik3.1 3uaer:
YuuTniBaeT OCHOBHEIE U Qusuueckue 0CHOBbI MEXAHUKU, NPUPOOY
[OJOKEHUS KOIeOaHUll U 80IH, OCHOBbI MOIEKYAPHOU PUIUKU
(I)yHZ[aMeHTaJILHLIX u mepmoc)uﬂamuku, leKmpuvecmaea u
MazHemu3mMa, OnMuKu, amoMHOU U s0epPHOU

€CTECTBEHHbIX HAayK U
HAY4YHBIX TEOPHii B
pelieHun
npodecCUOHATIBHBIX 3a]a4

Qdusuxu 6 odveme, HeOOXOOUMOM O/l peuieHus
npogeccuonanrbHbix 3a0a.
Ymeert:
. 00bACHUMb  OCHOBHble  HabarOaemvle
npUpooHbvle U MexXHO2eHHble s16eHUs. U IPheKmbl

¢ nosuyutl  QYHOAMEHMANbHLIX — QuU3UYeCKUx
83aUMOO0eUCM UL

. UCNONBL306aMb (PUUYECKUE 3AKOHbL NPU
ananuze u peuwteHuu npooiem npo@eccuoHaIbHOU
0esimenbHOCuU;

. UCMOIKOBBIBAMb  CMBICT  uU3UUeCKUX
BENUYUH U NOHSAINULL.

Baapgeer:

®  uemodamu npogedeHus huzuuecKux uzmepenull,
MemoOamu KOPPEKMHOU OYEeHKU NOSPEUHOCTU
npu nPosedeHUU PuU3ULecK020 IKCNEPUMEHMA.

HJIK onk3.2

BriOupaeT ontumanbHbIH
crocob pelieHus 3aaad Ha
OCHOBE 0a30BBIX
MOJIOKEHU N
dbyHIaMEHTATBHBIX
€CTECTBEHHBIX HAYK U
Hay4HBIX TEOPUH IIPU
MPOBEACHUHN HAYYHO-
HCCTIEI0BATEIIbCKUX pabOT
10 U3YYEHUIO U
BOCITPOHU3BOJICTBY
MUHEPaJIbHO-CHIPHEBOM
0a3bl

3Haer:

° Qusuneckue 0CHO8bI MEXAHUKU, RPUPOOY
KONeOAHUTL U BOJIH, OCHOBbL MOIEKYJIAPHOU Qu3uKu
u MepMOOUHAMUKU, INEKMPUYECmea u
MAcHemu3mMa, ONMUKU, AamoOMHOU U SIOepPHOU
Qusuxku 8 obveme, HeOOXOOUMOM O OCBOEHUs

QuauYeCKUX  OCHO8  2€0n02uU,  2eOXUMUU U
eeoqpusuxu.

Ymeert:

. pabomambp c npubopamu u
o0bopydosanuem COBPEeMEHHOL ¢usuueckotl
nabopamopuu.

Baageer:

®  3HAHUAMU 06W€¢M3M'{€CKMX 3AKOHO6 U NPpUHYUNOE
8 BAdICHEUUUX npakmu4ecKux npujlodiCeHusx
2e0l0culU.

IV. Copepxxanue u CTPYKTYpa JTUCHUILINHBI (MOYJIs1)

O0BeM AUCHUILIMHBI COCTABIIAET 7 3aYETHBIX €IUHULIBI, 252 Jacos,

B ToM ymciie 153 yacoB KOHTaKTHOM pabOTHI.

3aHATUS TIPOBOMAATCS TOJBKO B OYHOH (opMe OOydeHHs C TPUMEHEHHEM TUCTAHIIMOHHOTO

KOHTPOJII CaMOCTOSITEIbHOW paboThl cTyaeHToB uepe3 DnMOC dakynprera. DIEKTPOHHON M

JTUCTAaHIIMOHHON (pOopM 00yUEeHUs HE IpeayCcMaTpUBaeTCs.

Ha MMPAKTUYCCKYIO TOATOTOBKY OTBOAUTCA 32 AYJUTOPHBIX 9aCOB (BO BpEMs BBIITIOJIHCHU A

1a00paTOPHBIX padoT).

dopMa NMPOMEKYTOUHON aTTECTAIIMU: 3a4€T B IIEPBOM CEMECTPE U IK3aMEH BO BTOPOM.




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

AKaJACMHUYCCKHUX 4YaCoB

Bunasr yueOHOI paboTHI, @DOpMBI TEKYIIETO
) BKJIFOUasi CAMOCTOATENBHYIO Pab0Ty 00y4JaroIuxcs, KOHTPOJISl YCIIEBa€MOCTH;
cE é MIPAKTUYECKYIO IOATOTOBKY U TPYJOEMKOCTh dopma IpoMexKyTOUHON
“ 8 9 (B yacax) aTTecTaluu
= § E E KonTakTHas paboTa mpernonaBaTess ¢ = (no cemecmpamy)
l'yi[ Pasnen QUCHMINIMHEL/TEMa % E § L§ 00y4aroUMUCs E _
) 2 3]
~ 2 E § Jlexrm Cemunapckue/ Koncynp % L{%
2 E NpakTUdecKue/ | Taluu § =2
) n1abopaTOpHBIC =
3aHATHUA o
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1. dusnyeckue OCHOBBI MEXAHUKHU 1 | 444 6 12 12 0,4 20 | Oruérel o
2 | Paznmen 2. TepmoMHAMUKA U CTATHCTUYCCKAs (PU3MKA 1 |448] 6 12 12 0,8 20 | maGopaTopHoii
3 | Pazzmen 3. DnekTpuYecTBO U MarHETU3M. paboTe, KOHTPOJIbHBIC
BOTIPOCHI,
1 6 12 12 0,8 20 | TecTMpOBaHUA 1O
paszenam, JOMaIlHue
43,3 KOHCIIEKTEI
KOwutposs | 1 8 TECTHPOBAHHUE
1 2
1
4 | Paznen 4. KonebaHus v BOJHBI 2 1173 2 8 4 0,3 5 OTYéTHI 110
5 | Paznen 5. BonHoBas onTHKa M KBaHTOBasl (PU3HKA 2 |263 6 10 12 0,3 4 | mabopaTtopHOii
6 | Pazmen 6. OcHOBBI aTOMHOM U siiepHON (DUUKH paboTe, KOHTPOJIbHBIE
BOIIPOCHI,
2 6 10 12 0,4 4 | TeCTUpOBAHHS 110
pasnenam, JOMaIlHue
26,4 KOHCIIEKTBI
KOHnTtpomns | 2 10 TCCTUPOBAHUEC
2 2
DK3amMeH 2 26
Hroro yacos 252 | 32 64 64 3 73




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEILHOM PadoThl 00YYAOUIUXCS N0 TUCHHITIHHE

CamocTosiTennbHas paboTa 00yJaroNuXCsl Y4eOHo-
METOIECKOe
Cpoxu OueHouHnoe
Cemectp Ha3zBanue pasnena, TeMbl . Tpynoemkoct obecrieueHue
BI/I):[ CaMOCTOATCIIBHOU pa6OTBI BBIIIOJTHCEHU Cp€acTBo o
o b (Jac.) CaMOCTOSTEIBHOM
paboTHI
Bce tembl Odopmnenne oT4eTa no| B Teuenune .
1-2 Gbop . 9 Otuér
nabopaTopHOi paboTe ceMecTpa Meroandyeckue
[MoaroToBka K 3amMre OTYETa IO OtBeThbI Ha MaTepuabl K
N B teuenue
1-2 |BCE TEMBI nabopaTtopHO# padote ceMecTpa 50 KOHTPOJIbHBIE nab.paboram
P BOITPOCEHI
ITo kaknoMy M3 LIECTH pa3JeIoB [TogroroBka k UTOroBOMy [Ipoiitn
TECTUPOBAHUIO CaMOCTOAT
€JIbHOe
TECTUPOBA
HHE ’ Bea
1-2 ’ 6 peKoMeHyeMas
OCBOUTH
JauTeparypa
TEOpeTHUe
CKHH
Marepuan
TEMBI TecThl
Pazpnemnsr 3,4,5,6 [TonroroBka nononxnennii no  |K xoHIiry Bes
TEeMe€ JIEKIIMH (MHTEpaKTUBHAS |KaXI0TO
1-2 . 8 pexoMeHyeMas
(hopma 3aHATHIT), KOHCIIEKT Ha |[ceMecTpa
JauTeparypa
BBIOpaHHYIO TEMY M3 CIIHCKA Koncnekr
OO0t 00BEM CaMOCTOSITEIBHONW PaObOTHI O TUCITUTIINHE (Yac) 73




4.3. Coaep:xanue y4eOHOro MaTepuajia
Copep:xanue pa3fesioB U TeM JUCIUILITUHBI
Beeoenue
Qusuxa 6 cucmeme ecmecmseHublx Hayk. Obwas cmpykmypa u 3a0aqu oucyuniunsl « Oowas
Qusuxay. Eounuyer uszuueckux eenuyun. CmpykmypHovle snemenmsl mamepuu. Cunvl u
83aUMOOeUCMBUS 8 NPUPOOE.
JE 1. @Quzuueckue 0CHOBbL MEXAHUKU
1.1. Kunemamuxka
OcHosHble  KuHeMamuyecKue Xapakxmepucmuku KpUBOIUHEUHO20 OBUNCEHUs: CKOPOCMb U
YVCKOpeHue: HopManibHoe U manzenyuaivHoe. Kunemamuka 8pawiamenbHo20 08UNCEHUS: Y2N08as
CKOPOCMb U Y2l080€ YCKOPEHUE, UX C853b C TUHEUHOU CKOPOCMbIO U YCKOPEHUEM.
1.2. lunamuxa
3akonvr Hotomona. Macca, umnynvc, cuna. 3akon coxpanenus umnyivca. Momenm umnyivca
MamepuanbHot. MoyKu U mMexanuyeckou cucmemsl. Momenm cunvl. Ypasnenue momenmos.
Ypasnenue osusicenus mamepuanbHol mouku 8 KOOpOUHAMHOU Popme.
1.3. I'pasumayuonnoe none 3emiu
Cuna maxcecmu u epasumayuonHoe noie 3emau. Xapakmepucmuku cpasgumayuoHHO20 NOJA:
HanpsisceHHocms U nomenyuai. Ilomenyuanvhvie cuivl, 66e0eHue NOHAMUL NOMEHYUala 07
83aumooeticmeyrowux mein. Amomanuu yckopeHus cuivl msdxcecmu. IliomHocms nopoo.
Qusuueckue ocHosbl epasupaseeoku. I pasumemp. Anomanuu yckOpeHus CUlbl MAMCECMU U
@usuueckue 0CHOBbI 2PABUPA3E6EOKU.
1.4 Dnemenmor mexanuxu meepoozo mena.
Momenm cunel u mMomenm UMRYIbLCA, UX B3AUMOCEA3b U 3AKOHbL COXpaHenus. [leghopmayus
meepdoco mena, 8uodvl doeghopmayuil, 3axkon Iyka. I'opuvie nopoovl, ux ynpyeue ceoucmea u
Xapakxmepucmuxu.
1.5. DOnemenmor pusuxu 6 ceonocuu. Ilons 3emnu. [lapamempol ¢pusuueckux noneu 3emau.
Buvisgnenue ceogpusuueckux amomanuti. Obobwaroujee nogmopeHue — ONPOC NO meme
«Du3uueckue 0CHOBbl MEXAHUKILY
JE 2. Tepmoounamuka u cmamucmuieckasn puzuka
2.1 Dnemenmui cmamucmuueckol U MOAEKVIAPHOU DUUKU.
Bv16o0 ypasnenus cocmosimus udeanvbHo2o 2a3a HA OCHOBE KUHEMUYECKUX npeocmasneHull.
Cmenenu c60600b1 MONIEKY U pacnpedenieHue dHepeuu no cmeneHam ceoboovl. Pacnpedenenue
Makcsenna, 9KCHepuMeHmanvbHoe  0OOCHOBAHUe. Pacnpeoenenue  Boavymana — u
bapomempuueckas popmyna.

2.2. Tpu nauana mepmoOuHamuxu.



Pasnogecnvie u  HepasHosechvle  cocmosHus, 8pems  peraxkcayuu. Ilepsoe  Hauano
MePMOOUHAMUKU, aduabamuyeckuil npoyecc. Bmopoe nauano mepmoounamuku, oopamumvie u
Heobpamumule npoyeccwl. Tpemve Hauaio mepmoOUHAMUKU, SHMPONUL.

2.3. Dnemenmsi husuyeckoll KuHemuKu

Haenenue 6 scuokocmu u 2aze. Jlamunaproe u mypbyienmuoe meueHust scuokocmu. Bsaszxocmeo.
Memoouka onpeodenenus esskocmu. Bsizkocms, kax usuueckoe ceoticmeo nepmu. Aenenus
nepenoca. Hugpgysus, menronpoeoonocms, enympennee mpenue. bpoynosckoe dsudicenue.
Tennogvie ceoticmea 2opHbix nopoo. TenionpogoOHOCHb 2OPHBIX NOPOO; MENTIOEMKOCb U ee
C653b C MUHEPATIOZUYECKUM COCMABOM NOPOO, YOCIbHAsL MENIOEMKOCHb U NIOMHOCHb NOPOO.

AE 3. Dnekmpuuecmeo u MacHemu3m

3.1.Onexmpocmamuyueckoe noue u e2o XapaKmepucmuxu.

Ilone ounonsn. Ilomox eexmopa. Ilomenyuan. Oxeunomenyuanvhvie nosepxnocmu. Cés3b
HOMEHYUANA U HANPAICEHHOCMU INeKMPULECKo20 NOJIL.

3.2.1locmosinubiii mox.

Dnekmpuueckuti Mok, cuna u niomuocms mokd. CmopoHHue cuvl, 31eKmpooSUNCYWAs CULA U
Hanpsiscerue. 3akon Oma 6 unmeepanvHou u ouggepenyuanvroli gpopme. 3axkon [ocoyis —
Jlenya. Dusuueckue 0OCHOBbl 3EKMPOPA36€0KU. DNEKMPOMASHUMHbIE NOJA, UCNONb3YeMble 8
anekmpopaszéeoke.  3adaua  Inekmpopazeedku.  Memoovl  n1eKmpopazeeoxku:  Memoo
CONpOMuUBNIeHU,; 21eKMpOMaHUMHOE 30HOUPOBAHUe.

3.3 .Macuumocmamuxa

Maenumnoe 63aumooeticmsue NOCMOSHHLIX MOK08. Bexmop macnumuou unoyxyuu. 3aKoH
Amnepa. Cuna Jlopenya. Jleudicenue 3apsaoos 8 31eKmpudeckux U MacHUmMHsIX nosix. 3axon buo-
Casapa-Jlannaca. Teopema o yupxynayuu (3aKox NOJIHO20 MOKA).

3.4. Macnumnoe none 3emau u MazHUMOPAa3BeoKa 8 2e0a102UlU.

Maenumnoe none u ezo xapakmepucmuxu. OieMeHmMbl 2e0MASHUMHO20 nojs. Maenumnvle
anomanuu. Puauieckue 0CHOBbL MACHUMOPA36€0KU.

3.5. Macnumnoe none 6 sewgecmee.

Ilpupooa macnemusma. Macnumnvle Mmomenmsl 31eKmMpona u amoma. /Jua- u napamacHemuKu.
Hamacnuuennocms. Macnumnoe none 6 sewgecmse. @eppomaznemuxu u ux ceoticmea. Ilpupooa
deppomacnemusma. Knaccugurxayus 20pHvlx nOpoo no ux MazHUmMHbIM C80UCMBAM.

3.6. Ocnogvl meopuu Makceenna 015 31eKMpOMASHUMHO20 NOJIAL.

Buxpesoe  snexmpuueckoe  nore. Tox  cmewenus.  Ypaewenus  Maxceeina 014
INEKMPOMASHUMHO20 NOJA; UX U0 OJi CMAYUOHAPHBIX NOJIEU.

3.7 Obobwarougee nosmopemue — Onpoc no pazoeny « ANeKmpuvecmeo U MacHemusmy»



JE 4. Konebanus u 601Hbl

4.1.I'apmonuueckuti ocyurnsamop.
Mamemamuuyeckuii, npyscunHvlll, usuveckuil. YpasHenue eapmoHuueckux KoleoaHull;
CllodiceHue  Konebauuti 00HO20 HAnpagieHus U OOUHAKOBOU 4acmomsl. Ynpyaue G0HbL.
Ypasnenue bezyweii sonnvl.
4.2.OnekmpomazcHumHble 80NHbIL.
Huggepenyuanvrnoe ypasHenue 31eKMPOMACHUMHOU BONHbI. DHEpeUus 31eKMPOMASHUMHBIX
60/1H. UMnynve 21eKmpomMazHumuo2o noJs.
4.3.Ceticmuueckue, akycmuyecKkue u y1bmpasgyKogble Memoobl 2e0Pu3uKu
Qu3uueckue OCHOBbI CeUCMOpPa3BeoKU. Ynpyaue 601Hbl 8 20pHbIX — nopodax. AKycmuyeckue u
VIbMPA38YK0O8ble MEMOObl 8 UCCIe008AHUL CIPYKIMYPHBIX HEOOHOPOOHOCHIEN.

JE 5. Boanoeasa onmuka u keanmoeasn uzuka
5.1. Unmepghepenyus ceema.
Cnootcenue 08yX MOHOXPOMAMUYECKUX INEKMPOMASHUMHBIX 80JH. [IoHAmue KozepeHmHOCu.
Knaccuueckue onvimui. Humepghepenyus 6 moukux nienxax. 1onoepaghus. AHenenue
unmepgepeHyu 8 U3yueHUU ONMUYECKUX COUCME KPUCAILIOS.
5.2. Jugpparxyus ceema.
Ipunyun I'oveenca-@penens. Obwvsacuenue ougppaxyuu Ppenens Ha Kpyeiom omeepcmuu u
Kpyenom 3Kkpare npu nomowu 30H @Dpenena. Paspewarowas cnocobnocmv onmuueckux
npubopos. Jugpaxyus Opayneopepa na wenu.
Hugppaxyuonnas pewemka. Jucnepcus u pazpeuwiarouyas cnocoOHOCMb peulemku.
5.3. Penmeenogckue nyuu.
Jugpaxyusa na maxpomonexynax. 3axon Bynegha - Bpecea. AHenenue ougppaxyuu 6 oyenxe
VApY2UX C80UCME 2e0N02UudecKoll cpeobl. Juppakyus 601H, KAK UHCMPYMEHmM 2e0hu3uieckozo
memooa ceticmopazeeoku. Dusuyeckas npupooa sAGNeHus upuzayuu  (onarecyeHyuu) 6
NPUPOOHBIX MUHEPANAX
5.4. lonspuzayus céema.
Ionamue o nonsapusosannom ceeme. 3axon Mantoca. [Ipoxodcoenuss ceema uepes cucmemy
noaapuzamop — kKpucmail — auaausamop. Illonapuzayus ceema — npu ompaddceHuu u
npenomnenuu. 3akon bprocmepa. Jlunetinoe 08ynyuenpenomieHue.
5.5. Quzuxa munepanos.
Henenue nonspusayuu ceema 6 npeoMemax MUHEPANbHO20 YUKIA — MUHEPAIo2Ul,
nempozpaghuu,; KpUcmarioonmudecKuti Memoo uzyyeHus 20pusix nopood. OcHogHble onmudecKkue
ceoticmea Kpucmannos. Illonapuzayuonusiti MUKPOCKON 6 U3VHeHUU ONMUYECKUX C80UCmS

MUHepanos u 2opuvix nopoo. Kpucmannozpaghusa. Ilempoghuszuxa.
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5.6. Keanmosas npupooa usnyuenus.

Macca u umnyrvc ¢homona. Jlasnenue ceema. Ogpghexm Komnmona. Domosgpghexkm u
KOMNMOHOBCKOE PACCEsHUE (2AMMA-2aAMMA-Memoobl) 68 U3VUEeHUU 2OPHBIX NOPOO.

5.7. 3auemnasn paboma (onpoc) no meme «Bonrnosas u keanmosas npupooa usnydeHus»

5.8. Ksanmosas mexanuka

Tunomesa oe Bpouna. [[ugppaxyus mukpouacmuy. Ipunyun neonpedenennocmu I etizendepea.
Bonnosas ¢yukyus, ee cmamucmuyeckuil CMuICA U YCI08US, KOMOPLIM OHA OOJNCHA
yooenemeopsimo.  VYpasnenue  Illpeouncepa. Keammoeas  uacmuya 6  0OHOMEpPHOU
nomenyuanvrol sime. OOHOMEPHbIIL NOMEHYUANbHBI NOPO2 U bapbep.

JIE 6. Ocnoevt amomnoii u a0epuou pusuxu
6.1./Inanemapnas modenvp amoma.
AHenenus noomeepowcoarowee cnodchoe cmpoenue amoma. Moodenu amoma no Tomcony u
Pesepgopoy. Onvimer Pezepgpopoa no paccesnuro anvgha-uacmuy. Hoepnas mooenv amoma.
Imnupuveckue 3aKkOHOMePHOCMU 8 amoMHbIX cnekmpax. Popmyna banemepa
6.2. CnekmpanvHblil aHANU3 8 2€0JI02UU.
Xumuyeckutl cocmag 20pHuIX NOPoo, pyo, MUHepanos. AMmomMHbsIl IMUCCUOHHBIIL CHEKMPATbHBLLL
AHAU3 NPU NOUCKOBBIX U PA3BEOOYHBIX pAOOMAX, NPU U3VHEHUU MECMOPONHCOCHUI.
6.3. OcHosbl husuxu amomnoeo s0pa.
Hckyccmeennoe npespawenue amomuvix sodep. Omkpvimue Hetimpona. Cmpoenue amomHo20
a0pa. 3anuce s0epuvix peaxyui. Mzomonwvl. [lowsamue 0 Me30HHOU mMeopuu s0epHbIX CUIL.
Ouepeus cesasu u degpekm maccel. Hcnonvzosanue s0epHbIX npespauyeHull, yenHas peaxyus
Oenenus soep. TepmosoepHvle peakyuu.
6.4. Paouoakxmuenocmeo.
Buowt u 3axonvl paduoakmusnoco uznyuenus. HAoepnuvle peaxyuu. /enenue soep. Cunmes soep.
Hoepnas ceogpusuxa. ITlouck u pazeeoxka paouoaxmusHwvIX pyo, AHAIU3 2OPHBIX HOPOO.
Paouomempuueckan pazeeoxka. Memoovl paduomempuu: 2amMma-cvemMKkd U IMAHAYUOHHASL
cvemka. lamma-memoovl 6 onpedeneHuu  abCONOMHO20  803PACMA  2OPHLIX  NOPOO.

Paouoceonozus. foepnvle «uacwy. PaouoakmusHuvle uzomonwsl 6 npupooe.
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Ne Ne paznena u HanmenoBaHue UCIIONIBb3yEeMbIX Tpynoe | Onenounsie | @opmupye
/1 TEMBI TEXHOJIOTHI MKOCTB CpeacTBa MEIE
JUCIATIIHHBI ("acwr) KOMITIETEH
(MoyJs) U1
1 2 3 4 5 6
O0630pHAas JIEKIUs, BXOIHON OIMpPOC BxonHoit OIIK3

2 KOHTPOJIb B

1 Brenenue dbopme Tecta

2 1.1. JIek1ust ¢ UCIOJIL30BaAHUEM 2 Ormpoc, tect, | OIIK3

3 1.2 MYJbTUMEIUNHBIX MPEe3CHTAIUN 2 HaJIMIne

4 1.3 [TpoGiemHast TeKIus 2 KOHCIIEKTOB

5 1.4 2

6 15 2

7 2.1 JIek1ust ¢ UCIOJIL30BAHUEM 2 Tecr, OIIK3

8 2.2 MYJIbTUMEAUINHBIX TPE3EHTALIUM 2 HaJIN4Yue

9 2.3 2 KOHCIIEKTOB

10 3.1 JIex1ust ¢ UCIOJIL30BaHUEM 2 Ormpoc, tect, | OIIK3

11 3.2 MYJbTUMEAUNHBIX MPE3CHTAIUN 2 HaJIM4Ine

12 3.3 2 KOHCIICKTOB

13 3.4 2

14 3.5 2

15 3.6 2

16 3.7 2

17 4.1 JIek1ust ¢ UCIOIBL30BAHUEM 2 Tecr, OIIK3

18 4.2 MYJIbTUMEIUIHBIX MTPE3EeHTAIHA 2 HaJIMYHE

19 4.3 2 KOHCIIEKTOB

20 5.1 JIex1us ¢ UCITOIb30BaHIEM 2 Ompoc, tect, | OIIK3

21 5.2 MYJIbTUMEAUINHBIX TPE3CHTALINM 2 HaJIN4Yue

22 5.3 )IeMOHCTpauI/Iﬂ OIITUYECKUX 2 KOHCIIEKTOB

23 5.4 SIBJICHUH C MCITOJIb30BaHUEM 2

24 55 T(paKIIMOHHON PEIIEeTKH, 2

25 56 MOJIIPU3aTOPOB, JTA3€PHOTO U0/ 2

26 5.7 ¥ KPUCTAJUIOB UCJIAHJICKOTO IIITATA. 2

27 5.8 2

28 6.1 JIek1ust ¢ UCIOIL30BAHUEM 4 Tecr, OIIK3

29 6.2 MYJIbTUMEAUINHBIX TPE3CHTALINN 2 HaJIN4Yue

30 6.3 2 KOHCIIEKTOB

31 6.4 2

4.3.1. llepeyeHb ceMUHA

CKMX, MPAKTUYECKHUX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne paznena u HaunmMenoBaHue ceMuHapoB, Tpyno | Ouenoun | @opmupye
n/n TEMBI MPAKTUYECKUX M JTA00PATOPHBIX €MKOC 13(S MBbIC
JUCHUITIINHBI pa60T Th, CpeacTBa KOMIICTCH
9achl ITUH
1 2 3 4 5 6
1. | ®usnueckue 1.CraTuctudeckas oopaboTKa 4 npos.pab | OIIK3.2
OCHOBBI pe3yJIbTaTOB U3MEPCHUM.
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MEXaHUKH 2.MasATHUKOBBII TPaBUMETP: oTa
ornpezieNieHne YCKOPEHHs
CBOOOHOTO TIAJICHUS C TIOMOIIIBIO nmpoB.pad
MasTHUKa Ha mupoTe MpKyTcKa. oTa
3.M3yuenue ynpyrux aedopmaruii 1poB.pat
— CBOWCTBa MUHEPAJIOB M TOPHBIX
ora
MOPO/I.
4. OnpeneneHue MmIOTHOCTH Tel
TUAPOCTATUYECKUM B3BEITMBAHUEM sauer
Tepmonunamuka | 1.0mpenenenue kodduimenta poB.pad
U CTaTUCTUYECKas | BA3KOCTH BO3JyXa M pacyeT cpenHein oTa
¢buzmka JUTMHBI CBOOOTHOTO TIpobera u 3a4er
3P PEKTUBHOTO TUaMeTpa MOJIEKYJI
BO3/yXa.
2. OnpeneneHue OTHOIICHUS poB.pad
YAETBHBIX TEIIOEMKOCTEH Ta30B ora
OnexrpudecTBo U | 1.M3ydyeHne OCHOBHBIX HCTOUHHKOB 3auer
MarHeTu3m TOKa M 3JIEKTPOU3MEPHUTEIIbHBIX
puOOpOB.
2. N3yuenue pu3nyecKUX OCHOB MpoB.pad
METO/1a KaXyIIETrocsi COMPOTUBICHHUS oTa
B DJIEKTPOPA3BEIKE.
3. 3HaKOMCTBO C T€OMarHeTU3MOM NpoB.pad
Ha TIpUMEpPE ONPEICIICHUS WHIYKIIHH oTa
MarHUTHOTO MOJIs 3eMJIH B
UpkyTcke.
Konebanus u 1. Onpenenenne CKOPOCTH 3ByKa 3auer
BOJIHBI METOJIOM CTOSYHMX BOJIH.
Bonnosas ontuka | 1.M3ydenue sBieHus MOISIpU3ALIMS poB.pad
Y KBaHTOBAs CBETa — OCHOBBI UCCIICOBAHHH ora
¢dusnka ONITUYECKUX CBOMCTB MUHEPAJIOB.
2.13ydenue sBiaeHust horodddexra MpOB.pab
— 3JIeMeHTa raMMa-TaMMa-MeTOJIOB B ora
W3YYEHUU TOPHBIX TMTOPOJ.
3.SIBnenue nudpakimu, Kak METO
BBIBJIIEHUS HEOTHOPOAHOCTEN npoB.pad
re0JIOTUYECKON CPEBL. oTa
OcHOBBI aTOMHOM | 1.3HAKOMCTBO ¢ METOJIOM poB.pad
U syIepHoii CIEKTPOCKOMUU B (PU3HKE oTa
MUHEPAJIOB Ha IPUMEpE U3yUeHUs
pusixu CIEKTpa BOJAOPO/IA.
npoB.pad
2.MccnenoBanue MoriomeHus ora

pPaarOaKTUBHOI'O U3JIYUYCHUS B
BCIICCTBC.

OIIK3.1
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4.3.2. IllepeyeHb TeM (BONMPOCOB), BBIHOCMMBIX HA CAMOCTOSITE/IbHOE U3y4YeHHe CTyIeHTaMu

B paMKax camocTosiTe/bHoi padotsl (CPC)

Ne Tema Bun 3anganue Pexomennyemas | Kosmuec
HeJl. CaMOCTOSITEJIbBHOU auTeparypa TBO
paboThI 4acoB
1. | ®usunueckue IToaroroBka k [Ipotitu
OCHOBBI OIpocCy 10 CaMOCTOSITEJIbHOE
MEXaHUKH paszeny: TECTUPOBAHUE, [1-4] 8
«Duznueckue OCBOUTH
OCHOBBI TEOPETUYECKUI
MEXaHUKI) MaTepual TeMbl
2. | DOnexrpuuectBo | [loaroroska k IIpoiitn
Y MarHeTu3M OTIpOCy TO CaMOCTOSITEIIbHOE
pazzeny: TECTUPOBAHHUE, [1-3,5] 8
«INEKTPUIECTBO U | OCBOUTH '
MarHeTu3m» TEOPETUUECKUI
MaTepual TeMbl
3. | Bce neknun IToaroroBka IToaroroButh
JIONTOJTHEHUH T10 JIOMAIITHHE Bes
TeMe€ JICKIIUU KOHCIIEKTHI, pEeKOMeH1yemMast 8
(KOHCTIEKTOB) JOTIOJTHSIOIIIHE auTeparypa
Marepua JEKIUU
4. | Bom HOBas u IToaroroBka x IToaroroBuTH
KBaHTOBAas OMpOCy IO TEME: OTBETHI Ha
pupoIa «Bou HOBas 1 JTIOM.3aJJaHus, [1-3,5] 4
W3IIy4YEeHUs KBaHTOBAas JOTIOJTHSIOIIIHE '
pupoaa Martepua JIeKITUH
U3IIYYCHUS
5. | Bce Tembl NHnuBuyansHble Brimonauts Best
3a/1aHusl, 3aa41 U 3a/1aHue s PeKOMEH Ty eMas 18
TECTHI 3aIUTHI OTYETA
10 MPaKT.padoTe frepatypa
6. | Bce Tembr [Toarororka Odopmuts Best
oT4eTa 1o oTueT*,
. peKomMeHayemas 24
nabopatopHoit MOATOTOBUTHCS K
pabote 3aIuTe jrepatypa
£ [ToaroToBka K 3a4eTy U SK3aMEHY
8. Tekymue KOHCYIbTAIIIN

* TIpaBuiia opopmiteHHSs OTYETA IO JTA00PATOPHOM PabOTE MPUIIATAIOTCSI

4.4. MeToanyecKue yKa3aHUs N0 OPraHU3aluM CAMOCTOSITeJIbHOIH PadoThl CTY/ICHTOB

K coBpemMeHHOMY CHIELIMATUCTY OOIECTBO MPEAbSBISIET JOCTATOYHO MIMPOKUI NIEpEUEHb

TpeOoBaHUll, cpeAr KOTOPHIX HEMAJOBAKHOE 3HAUYEHHWE HMEET HaJU4Hhe Yy BBITYCKHUKOB

ONPCACIICHHBIX CIIOCOOHOCTEN U YMEHUA CaAMOCTOATCIBHO I[O6BIB8.TB 3HAaHUA W3 Pa3JINYHbIX

UCTOYHUKOB, CHCTEMAaTU3UPOBATh TMOIYYEHHYIO HH(OpPMAIMIO, JaBaTh OICHKY KOHKPETHOU
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¢unHaHCOBOH cuTyaruu. opMuUpoBaHHE TAKOTO YMEHHS MPOUCXOAHNT B TEUEHUE BCETO MEPUOJIa
o0yueHMsI 4yepe3 ydacTHe CTYAECHTOB B NMPAKTHUUECKUX 3aHATHUAX, BBINOJHEHHE KOHTPOJIBHBIX
3aJJaHUi U TECTOB, HAIMCAHHE KYPCOBBIX U BBITYCKHBIX KBaJU(UKALMOHHBIX padoT. Ilpu 3Tom
caMoCTOsTeNIbHAsE PabdoTa CTYAEHTOB MIPAeT pELIAIOUIYI0 pOjb B XOAE BCEro Yy4eOHOro
nporuecca.

Ha nexumsx wu3nararoTcs JMIIb OCHOBHBIE, UMEIOIIME MPUHIMINAIBHOE 3HAYEHHE U
HauOoJiee TpyAHbIE I HOHUMAaHHS U YCBOCHHUS TEOPETUUECKUE U TPAKTUYECKHE BOIPOCHI.

Teoperuueckre 3HaHUSA, MOTyYEHHBIE CTYJCHTAMH HA JICKIHSIX U IPU CAMOCTOSITEILHOM
U3yYeHUH Kypca TII0 JIUTEPaTypHBIM HCTOYHHKAM, 3aKpCIUISIIOTCS TP BBIIOJHCHUU
1a00paTOPHBIX paboT, a TAKKE IPU CAMOTECTUPOBAHHH.

[Ipu BeIMOMTHEHUHU J1AOOPAaTOPHON paboThl oOpalnaeTcss 0codoe BHUMaHUE Ha BhIPaOOTKY
y CTYICHTOB YMEHHS TPaMOTHO BBIIOJHATH U OQOPMIATH JIOKYMEHTALUIO, YMEHHS
IIOJIB30BAaThCA HAy4YHO-TEXHUYECKOM CIPaBOYHOM JmrepaTypoil. Kaxaplli CTyleHT JOJDKEH
HOJrOTOBUTHCS K 3aLUTE CBOETO OTYETA, pa300paBILUCH C TEOPUEN HCCIEyEMOTO SIBJICHHS.

Texymas paboTa Hajy ydeOHBIMU MaTepHallaMH BKIIOYaeT B ce0si 00pabOTKy KOHCIIEKTOB
JICKIHA IyTeM CHCTEMaTHU3allui MaTepHraia, 3al0JHEHUS IPOMYIICHHBIX MECT, YTOUYHEHHUS CXeM
U BBIICJICHUS TJIABHBIX MBICIICH OCHOBHOTIO COAEp)KaHUS JeKIuH. s 3TOro MCmonb3yroTcs
UMEFOINeCs YIeOHO-METOIMIECKHE MaTepPHalIbl M IpyTasi pPeKOMEHIOBaHHAS JINTEPATypa.

['paHuibl MeXy pa3HbIMH BHJIAMH CaMOCTOSITENbHBIX PAa0OT JOCTaTOYHO Pa3MBITHI, a
caMM BUABI palbOTHl mepecekaroTcs. Takum o0pa3oM, CaMOCTOATENBbHOM paboTa CTYJIEHTOB
MOYET OBITh KaK B ayJAUTOPUH, TaK U BHE €€.

3akperuieHne BCero N3yYeHHOT0 MaTepHaia OCYIIECTBISIETCS] C TIOMOIIBIO TECTHPOBAHUS
no BceM TemaM Kypca. CTyIeHTbl NMPOXOAST TECTUPOBaHHME YJAJIEHHO M CaMOCTOSTENBHO.
[TpenonaBaTens moMoraeT pa3zoOparbesi ¢ MPOoOJIEMHBIMH BOIPOCAMHU U 3ajjauyaMu (110 Mepe MX

MOCTYIUIEHHUS) B XO/1€ TEKYIIMX KOHCYJIbTaIUH.

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX padoT (MpoeKToOB) (MPH HAJTUYHH)

KypcoBbie paboTsl HE TPEYCMOTPEHBI.



1)

2)

3)

4)

1)

2)

3)

4)
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V. YueOHo-MeTOoAUYecKOe U MHPOPMAIHOHHOE o0ecTiedeHne TUCHUIITHHBI (MOTYJIA)
a) nepeuens 1umepamypbl

OCHOGHAs Tumepamypa

Cotaukona P. T. ®usnka nist reonoros [Tekcr] : yueb.-metoa. mocobue K 1abopaTopHbIM paboTam
/ P. T. Cotnukona ; pen.: JI. A. lllepbauenko, A. U. Cusbix ; UpkyTckuii roc. yH-T. - VIpKyTCK :
Wzn-Bo UT'Y, 2012. - 87 c. : mi. ; 20 cm. - bubnuorp.: c. 87. - ISBN 978-5-9624-0608-4. — (71 7k3.)
I'pabosckuii, P.U. Kypc dbusuku [Dnexktponnsiii pecypc] : yueb. mocodbue / P. U. I'paboBckuid. -
Mockga : Jlanb, 2012. - 608 c. : ui. - (Yuebuuku /uig By3oB. CrienuanbHas aurepaTtypa). - Pexum
nocryna: 9bC "UznatensctBo "Jlanp". - Heorpanuy. goctym. - ISBN 978-5-8114-0466-7
Tpopumoa T. U. ®Pusuka [DnekTpoHHBIA pecypc] : yued. UIg CTYH. YYPEX[I. BBICII. MPOd.
obOpasoBanus, 00y4. 1o TexH. Hamp. nmoarot. / T. . Tpodumosa. - OBK. - M. : Akagemus, 2012. -
Pexxum noctyna: U3 "bubamnotex". - 20 noctynos. - ISBN 978-5-7695-7967-7

Cagenwes, U.B. Kypc obmieit ¢pusuku [DnekTpoHHbIi pecypce] : yueo. mocobue: / . B. CaBenbeB =
A course in general physics. - Mocksa : Jlanb, 2011. - (Jlydmwme kiaccuueckue Y4COHUKH)
(Knaccuueckas yueOHas murepatypa 1o ¢usuke). - Pexxum nocryna: 9bC "U3narensctBo "Jlanp". -
Heorpanuu. noctymn. - ISBN 978-5-8114-1211-2

OONONHUMENbHAS TUMepamypa

Bamumes, M. I'. Kypc obmeti ¢puzuxu [Dnexrponusiid pecypc] / M. I'. Banmumes, A. A. TloB3uep.
- Mocksa : Jlanb, 2010. - 576 c. : un. - Pexum pgocryna: ObC "UznarensctBo "Jlanp". -
Heorpanwu. noctym. - ISBN 978-5-8114-0820-7

Wsnues, A.Jl. ®usuka [DnexTpoHHsbIi pecypce] : yueO. nocobue / A. JI. UBnues. - Mocksa : Jlans,
2009. - 671 c. : un. - Pexxum nocryna: DbC "UsnatensctBo "Jlanp". - Heorpanu4. goctym. - ISBN
978-5-8114-0760-6

Tpodumona T. U. Kpartkuii kypc ¢pusuku ¢ npuMepamu perienus 3aaad [Teker] : yue0. mocodue /
T. U. Tpodumosa. - 3-e u3xa., crep. - M. : KnoPyc, 2013. - 279 c. ; 21 cm. - (Cpennee
npodeccronanpHOe 0OpazoBanue). - ISBN 978-5-406-02773-8. — (3 2x3.)

Huxonaes, B.W. Tpyausie rpaduku B kypce obmieit pusuxu [Tekcr] : yue6. mocobue ais By30B,
o Harnp. moaroT. "®m3uka" u crent. "Acrponomus” / B. . Hukonaes, T. A. bymuna. - 3-e usn.,
ucnp. - CII6. [u gp.] : Jlans, 2014. - 199 c. ; 24 cm. - (VueObHuKH ams By30B. CnernuanbHas
matepatypa). - ISBN 978-5-8114-1669-1. — (1 2k3.)

0) nepuoouueckue uz0anus
- HET.

B) CNUCOK aemopcKux MemooudecKux pa3pa6om01<

1. CornukoBa P. T. ®usuka mus reonoroB [Tekcr] : yueb.-meTon. mocoOue K
naboparopubsim padoram / P. T. Cotaukosa ; peir.: JI. A. [llepbauenko, A. M. CusbIx ;
Upkytckuii roc. yH-T. - Upkyrck : Uzn-so UT'Y, 2012. - 87 c. : un. ; 20 cMm. -
buGnuorp.: c. 87. - ISBN 978-5-9624-0608-4. — (71 3k3.)

2. B cucreme o6OpasoBarensHoro moptama MWIY (http://educa.isu.ru/) pasmerieHs

METOJIMYECKUE MATEPHUAIIBI U 3aJaHUA 110 JTaHHOMY KypCy

2) baszwl 0GHHblx, MH¢OpMaLlu0HHO‘CI’lp61801{Hble U nouckKoebvle cucmnembal

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



http://educa.isu.ru/
http://library.isu.ru/ru
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2) 2U3 «bubmumorex» https://isu.bibliotech.ru/
3) OBC «Jlanw» http://e.lanbook.com/

4) 3BC «PyxonT» http://rucont.ru

5) OBC «Aiidyke» http://ibooks.ru

V1. MaTepuajibHO-TEXHHUYECKOE o0ecnedeHue U CIMIIIMHBI (MOYJIA)

6.1. YueOHo-1a00paTopHOE 000py10BaHME!

O6ODVI[OB3HI/IC. HmMmeercs nBe y‘le6HLIe J'Ia60paTOpI/II/I, OCHAIICHHBIC COOTBCTCTBYHOIINMHA

an6opaMH U IPUHATIC)KHOCTAMMU. B maxeTsl pa60T BXOOAT OnoKH IMUTaHUA, UBMCPUTECIILHBIC

npuOOpbl, KOMIBIOTEPHI, JTA00OPATOPHBIE CTEH[IbI, 3JIEKTPOHHBIE BEChl, PEOCTAThI, CUETUYUKHU, U

ap.
MaTe[ZI/IaHLII aBTOPCKOC y‘{e6HO-MeTOI[I/ILIeCK06 HOCO6I/IC «Pu3uka JJIsA I€oJI0Tr0B»,

METOAMYECKHE OMMCAHUSI KO BCEM JIAOOPAaTOPHBIM pabOTaM, KOMIUIEKT Y4eOHUKOB U TOCOOUH 10

Kypcy o0mieit pusuku B yueOHOM J1abopaTOpuu, CIIPaBOYHUKU U TaOIUIbI (PU3UYECKUX BEJIMYHH.

6.2. IlporpaMmMHoOe oGecnieyeHme:

CrangaptHoe mporpamMmHoe obecriedeHre, HeoOXoIuMoe sl MoKa3a Mpe3eHTAluid U JPYyrux
MYyJIbTUMEAUMHBIX MaTepuaioB. l[IporpamMmbl, MOAETUPYIOUINE HEKOTOpPHIE JlabopaTOpHBIC

paboThl, CO3AaHHBIC TIPEnoaBaTeIsIMu Kadeapsol.

6.3. TexHnyeckue M 3JIeKTPOHHBIE CPEICTBA:
Ha JICKOIMOHHBIX 3aHATUAX MOT'YT HCIHOJb30BATHCA MYJIBTI/IMCZ[I/If/'IHI)IG cpeacrBna:

MEPEHOCHON MPOEKTOp (MM CTAlMOHAPHBIA B COOTBETCTBYIOLIEH ayJAUTOPUH), CTALIMOHAPHBIN

HacteHHbIH 2kpaH (Classic Solution, 244x244), nHoytOyk Lenovo B590.

V1l. O6pa3oBaTesibHbIe TEXHOJIOTHH

B coorBerctBum ¢ TpeboBanusMu PI'OC BO mo peanuzanuu KOMITETEHTHOCTHOTO
10/JX0/1a, B y4eOHOM IpOIecCce UCTIONb3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIE (DOPMBI TPOBEACHUS
3aHATUNA. MIHTepakTHBHBIE QOpMBI pabOTHI NMPEAYCMAaTPUBAIOT AKTUBHYIO MO3UIUIO CTYICHTOB
npu U3yyeHuM matepuaina. Hampumep, caMOCTOSTENBHO MOJATOTOBUTH JOIMOJHEHUE K JIEKIIUU
WIM OTYETYy MO J1abopaTOopHOU paboTe, B KOTOPOM OYIyT OTpa)k€Hbl KOHKpPETHbIE (hU3HUYECKUE
3aKOHBI M SIBJICHHUS B NPUIOKEHUH K 3aJadaM TIeOJIOTHH, U BBIHECTH €ro Ha OOCYXIEHUE;
IPOBECTU JAMCKYCCHIO, BKJIIOYHTH 3JIEMEHTHI COOCTBEHHBIX HCCJEIOBAHUN U CIIENaTh KPATKYIO
MIPE3EHTALIMIO CBOMX BBICTYIJIEHUI HA 3aU€THBIX 3aHATHUSAX.

Bce nmabopatopHble  pabOThl  aJanTUPOBaHbl  JJIS  HANpaBiI€HHUs  CTYJEHTOB
reojoruueckoro ¢akynprera. PopmupoBaHue NPOPECCHOHATHHBIX HABBIKOB O0O0YCIOBICHO

pa3bopoM KOHKPETHBIX CHUTYallMii M pPOJEBBIX WUIP BO BpeMs OTYETOB MO JaOOpaTOPHBIM


https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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paboram. Bce 310 (hopMHpyeT KOMIIETCHITMIO CIIOCOOHOCTH NPUMEHSTh 3HAHHS, YMEHUS H
JMYHOCTHBIE KaueCTBa [yl YCIEHIHOM NesTeIbHOCTH B 001aCTH I€0J0rMUECKUX UCCIIET0BaHUM.

Ha naGopaTOpHBIX 3aHATUSAX CTYACHTHl MNPUOOPETAIOT HCCIIEAOBATENBCKUE HaBBIKH,
HEoOXonuMBbIE JUIE Pa0OTBl MO  MEXKIUCUUIUIMHAPHBIM HAMpaBJICHUSAM MOCTE MOIYYCHHUs
6azoBoro  oOpa3zoBaHHS u  GOpPMHUPYIOT  KOMIIETCHIIMIO  TOTOBHOCTH  BBISIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTh IPOOJEM, KOMIETEHIMIO TOTOBHOCTU HCIOJIb30BATH METO/IbI
TEOPETUYECKOM M SKCIEPUMEHTAIbHOW (U3UKU B MPOPECCHOHATBHON JEATENBHOCTH 10
HanpaBiIeHUIO0 «[€oJOrus» W KOMIIETEHIIMIO CIIOCOOHOCTH CaMOCTOSATENBHO paboTaTh Ha
reopu3nUecKux Mpuoopax.

IIporpamMma OCHOBaHa Ha HCIOJIB30BAHUM COBPEMEHHBIX O0pa30BaTEIbHBIX TEXHOJIOIMM:
UHPOPMALMOHHBIX (JIeKuuMu W mpe3eHtanuu B Power Point), mpoekTHbIX (MyJabTHUMeEIua, BHJIEO),
JTUCTAaHIIMOHHBIX, HAYYHO-HCCIIEI0BATEIbCKON HAIIPABICHHOCTH U T. TI.

VY aenbHbIN Bec 3aHIATUIA, IPOBOJAUMBIX B MHTEPAKTUBHON (opMme, cocTaBiseT He MeHee 50%
ayJIUTOPHBIX 3aHATUH. (3aHATUA B MHTEPAKTUBHOM (opMe 3aTparuBarOT IMPAKTHUECKU KaxI0To
CTYZEHTA, T. K. YCTHBIE OTYETHI 10 JJaOOPaTOPHBIM paboTaM MPOXOAST C UCIOJIb30BAaHUEM JICIOBBIX U
POJIEBBIX UT'P, pa300paMu KOHKPETHBIX CUTYaLIU.)

Ha mepBoM mpakTHYECKOM 3aHSATHHM MPOBOAMTCSA OO0S3aTEIbHBIA HMHCTPYKTAX IO TEXHUKE

6C3OHaCHOCTI/I, IMMOCJIC YC€T'0 CTYACHTHI CTABAT MMOAIMCH B COOTBETCTBYIOIIEM KYypHAJIC.

VIll. Ouenoynble MaTepHaJibl A/l TEKYLIEr0 KOHTPOJIS M IPOMEXKYTOYHOI aTTecTalluu
@OoH/T OTIEHOYHBIX CPEJICTB MPEICTABIICH B MPIIOKEHHUH 1.
8.1.1. OueHouHBIEC CPEACTBA TSI BXOTHOTO KOHTPOJIS
Bo Bpems mepBoro 1abopaTopHOTo 3aHATHUS IPOBOAUTCS OMPOC IO pa3HbIM TeMaM Kypca
¢uzuky mkonbHOro yposss (10-15 MunyT).
cobece10BaHuUs BO BpeMs BBINOJIIHEHU TEPBOH JJaAOOPaTOpHON pabOTHI.

8.1.2. OueHoYHbIE CPe/ICTBA TEKYLIETO KOHTPOJIS
OueHouyHblE  CpelcTBa  TEKYIIET0  KOHTPOJS MPOBOJATCS IO KIJIACCHYECKOW OanbHO-

peritunroBoit cucteme (bPC), pexomennyemoit MunoOpa3zoBanuss P® (IIpukaz MO PD ot
11.07.2002).

Conepxkanre y4eOHOrOo MaTepuaia pasfeleHO Ha auaakTudyeckue eauHuinl (AE) —
NpeMETHBIE TEMBI, MOAJIeKAIIMe O005M3aTeIFHOMY H3YYCHHI0O W YCBOCHHIO B TIpoIiecce
oOyuenus. Taxke YYUTBIBACTCS MPOMEKYTOUHAS AaTTECTAlMSl [0 WMTOTaM BBIOJHCHUS
1abopaToOpHBIX PadOT, OMPOCOB, WHAMBUAYAIbHBIX 3aJlaHUN M TECTOB, MPETyCMOTPEHHBIX

IIpOrpamMMoin Kypca.
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Ha3snaueHnue OlleHOYHBIX CPEACTB TEKYIIEro KOHTPOJISI — BBIIBUTH CPOPMUPOBAHHOCTH
BCEX KOMITETEHIINH, 00eCIEUNBAEMbIX JAHHONW JUCIUILIHHOMN.

Bompocel u 3amaHust UIsi TPOBEIACHHS TEKYIIETO0 KOHTPOJS M MPOMEKYTOUHOM
aTTeCTallMd 1O UTOTaM OCBOCHUS IHUCLUMIUIMHBI, a TakXKe JJIi KOHTPOJS CaMOCTOSTEIbHOM
paboThl CTyIEHTA MO OTIAEIBHBIM pasieiiaM AUCHUIUTMHBI BbUIoKeHB B DJIMOC dakynprera.
Huxe mnpencraBieH OAMH W3 BapUaHTOB JJIs IMOATOTOBKM K ompocy Mo Teme: «OmNTuka.
KBanToBas mpupoa u3mydeHus».

Buger Nel.

e Jludpakmus ceera. Meron 30 Openernsi.

e ®duznueckas nNpupo/a SBICHUSI UPU3aLUU (ONANECLEHIUN) B IPUPOIHBIX
MUHepaax.

o ®orodddekr, ypaBaenue DitHmrerina st potorddexra.

buner No2.

o OObsacHenue qudpaxkiun OpeHens Ha KPYTJIOM OTBEPCTHH U KPYTIIOM dKpaHEe MPH
nomouu 30H Openens.

e [lonspu3zanmOHHBI MUKPOCKOIT B HCCJIEAOBAHUH ONITHYECKUX CBOMCTB MUHEPAJIOB.

e Macca u umnyibsc GoToHa.

buaet Ne3.

e DJIEKTpOMarHuTHasl U KBAHTOBAsl TEOPUU CBETA.

o Jludpaxmus @paynrodepa Ha menn. I[lonsaTre 1udpakiinoOHHOT0 MaKCUMyMa.

e SIBneHue nossipU3anuy CBETAa B IpEAMETAX MUHEPAIBHOTO LIUKIIA — MUHEPAJIOTHUH,
nerporpaduu:.

buner Ne4.

o JSIBnenue untepdepenun. Uurepdepenius cera. Y ciaoBus BOSHUKHOBEHUS MaX u
mMIin uHTepdEepPEHIIMOHHON KapTHHBL..

e JludpaximoHHas pemeTKa: TUIBI PELIeTOK, MOHATHE eproia TUPPaKIIMOHHOM
pELIETKN.

e Onruyeckue CBONCTBA KPUCTAIIIIOB

Buner NoS.

e PeHTreHOBCKHUE JIyuH, UX OTKPBITHE U CBOICTBA.
e Jludpaxmus BOIH, KaK HHCTPYMEHT Ire0(pU3NIECKOTO METO/1a CEHCMOPa3BEAKH.
e JlaBneHue cBeTa.

buier Nob.

e Jludpaxius peHTTeHOBCKUX JTydei Ha MaKpOMOJIEKYJIax.
e [lonsipu3anioOHHBIN MUKPOCKOII B U3YYEHUH MUHEPAJIOB M TOPHBIX MOPO/.
e KopnyckynspHO-BOJHOBOH Ayaan3M BEIIECTBA.
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buaet Neo7.

e [lonspusanusa csera. [loHsTHE O MOJIApHU3aTOPAX U aHATIU3ATOPAX.
e Buemnuit poTodd ekt u ero 3aKoHbI.
e SIBnenue uHTepPepeHIUN B U3yUYEHUS ONTUYECKUX CBOMCTB KPUCTAIIOB

Buer Neg.

e SIBneHHe ABOWHOTO JIyYENPEIOMIICHUS B aHU30TPOITHBIX KprucTainiax. [loHsTre
OOBIKHOBEHHOT'O U HEOOBIKHOBEHHOTO JIy4ei U UX CBOMCTBA.

e SIBneHHe MOJAPU3ALUY CBETA B I€OJOTHUECKON JUCUUILUINHE KPUCTAIUIOTpadHH.

e Jludpaxus Ha Makpomosekynax. 3akoH Bynega-bperra

buier Ne9.

e UutepdepeHuus noasipu30BaHHbIX Jydeid. UHTepepeHIIMOHHO-TIONIApU3allMOHHbIE
(GuUIbTPHI, UX Ha3HAUEHUE U IPUMEHEHHE.

e JSIBneHue AUQPpPaKIUK B OLEHKE YIIPYTUX CBONCTB I'€0JIOTMUECKOM Cpebl.

e Ddodexr KomnroHa.

buaet Nel0.

o  dopmyna qudpaKIHOHHON pEHIeTKH. Y CJIOBUE BOSHUKHOBEHHS MaxX u Min
TUGPAKIIMOHHON KapTUHBL.

e [lonspuzamnus BosiH. 3akoH Mastoca.

e  ®oTorddeKT 1 KOMOTOHOBCKOE paccessHue (raMmmMa-raMMa-MeTObl) B U3yUEeHUHU
TOPHBIX ITOPOJT

Cnucok j1abopaTopHbIX padoT

=

Cmamucmuyeckas obpabomka pe3yibmamos usmepeHui.

2. Masamnuxoswiii epagumemp. onpeoeienue YCKopeHus c60000H020 NAOeHUsl ¢ NOMOWbIO

masamuuka Ha wupome Upkymceka.

U3zyuenue ynpyeux oegpopmayuii — c80UCMEa MUHEPATIO8 U COPHBIX NOPOO/

Onpeodenenue niomrHocmu meji 2UOPOCMAMUYECKUM B36EUUUBAHUEM

Onpeodenenue ko3¢hhuyuenma es3kocmu 8030yxa u pacuem cpeoHetl OIUHbL C60O0OHO20

npobeza u d¢hhexmueno2o ouamempa MoaeKy1 6030yYXd.

Onpeoenenue omuouieHus YOenbHblX Men10eMKOCHell 2a308

H3yuenue 0CHOBHBIX UCTOYHUKOS MOKA U JIeKMPOUIMEPUMENbHBIX NPUOOPOS.

H3yuenue gpuzuueckux 0CHO8 Memooa Kaxcywe2ocs COnpOmuBieHus 8 21eKmpopasseokxe.

3uaxomemeo ¢ ceomacHemuzMoM HA npuMepe onpeoeierus UHOVKYUU MACHUMHOZ0 NOJIS

3emnu ¢ Upxymcke.

10. Onpeoenenue ckopocmu 38yka Memooom cmoadux OJiH.

11. . U3yuenue asnenus noaapuzayus c6ema — OCHOBbl UCCAEO08AHULL ONMUYECKUX CEOUCTNE
MUHEPALO8.

12. Uzyuenue aerenus pomospexma — sanemenma 2amma-2amma-memooo8 6 U3yueHu 2OpHbix
nopoo.

13. Aenenue oughpaxyuu, xax memoo 8visigneHuss HeOOHOPOOHOCMEU 2e002UHEeCKOU CPeObl.

oA~ w

©o~N>
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14. 3naxomcmeo ¢ memooom cnekmpocKkonuu 6 puzuke MUHepaIO8 Ha npuMepe U3yyeHus
cnekmpa 8000pooa.
15. Uccnedosanue noenoweHus paouoakmueHo20 U3yyeHus 8 seujecmae.

8.1.3. OnieHOYHBIE CPECTBA ISk IPOMEKYTOUHON aTTECTAIIHN
3a OCHOBY KOHTPOJISl YCIIEBAEMOCTH CTyAeHTa B3sta 100-0anpHast cucTeMa OpraHu3aiu
yueOHoro npouecca:

1. AKTHBHOE NOCEIIEHUE CTYACHTaMU JICKIMI U BeJieHne KoHcnekra — (10 6amioB)

2. YpoBeHb U INIyOHHA MPOPAOOTKH TEOPETHUECKOTO MaTepuaa MpH MOATOTOBKE K
BBITIOJTHEHHIO JIA0OPaTOPHBIX paboT — Oepercs cpenHeapuPMeTuyecKuil pe3ysabTar 1o Bcem
pabotam — (5 GamioB)

3. KadecTBo BhIMOTHEHHS Ta00OPATOPHBIX paboT. OLIEHUBAIOTCS: TOHUMAHUE JIOTUKH
MPEIJIOKEHHOM METOIMKH MTPOBEICHUS IKCIIEPUMEHTA, KAYeCTBO MOTYYEHHBIX
AKCIIEPUMEHTAJIbHBIX IaHHBIX, TIIATEIBHOCTh BBIINOJIHEHUS PACUETOB, aHATH3
MOTPEIIHOCTESH 1 TIPABIONOI00HOCTH KOHEYHBIX PE3YJIbTATOB, YPOBEHB MOJATOTOBKH U
oopmienus oryera o MpoAeIaHHON padoTe, MPaBHILHOCTh M HATIISTHOCTD NPECTABICHHUS
WTIOCTPATUBHOTO MaTepuana (PUCYHKOB, TpadUKOB U T.1.); Oepercs
cpenHeapuPpMeTHUIECKU Pe3ysIbTaT 1Mo BceM padotam — (5 6amioB)

4. Tpu onpoca. OueHuBaeTcs 00NN ypOBEHb YCBOEHHUS TEOPETUUECKOTO MaTepuaia KaKiaon
teMbl — (30 GamoB)

5. Ha xoHTpoabHBIE MeponpusTHS (3a4eT B 1-M cemecTpe, SK3aMeH BO 2-M CEMECTpe)
BbiAensieTcs 50 Oanos.

OrieHKa 9K3aMeHa ONPEeISIeTCs 10 CICYIOMICH MIKae:

o  «Otanyno» — 86—100 Oanos;

o «Xopomo» — 6485 6amios;

o «YnoBieTBOpUTEIHEHO» — 42—63 Oanna;

e «HeynoBnerBopureabHO» » — MeHee 42 6aioB.

[Tpu 3TOM TpeOOBaHUS MUHUMATLHBIX TIOPOTOBBIX 3HAUYEHUI UTOTOBOM ycrieBaeMoCTH (B Oasuiax)

COOTBETCTBYIOT:
ITynkThI 2+3 ITyukr 4 (ompoc) ITyHkT 5 O6miee uncio Ouenka
(J120. pad.) (7x3amMeH) 0ajioB
6 Onul Ha 6 30 42 VY noBieTs.
8 JlBa Ha 16 40 64 Xoporro
9 Tpu na 27 50 86 OTanuHo

HToroBoe TecTUpOBaHUE BHITIOIHACTCS Ha Oa3e BeIUMCIUTENbHOTO eHTpa (BIl) yHmBepcurera

o TectaM ¢enepaabHoro MHTepHET-9K3aMeHa 00pa3oBaTeabHOro nopraia http://educa.isu.ru/ .

HpI/I 3TOM BI_[ MPEAOCTAaBIACT BOSMOXHOCTE OAHOBPEMCHHOT'O TECTUPOBAHUA BCCX CTYACHTOB.
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PaspaboTunkm:
éﬂ JIOLIEHT, K.(h.-M.H. C.II. 'opOyHOB
(noc)nu&a)/7 (3aHUMaeMas OOAHCHOCHD) (uHuyuansel, pamunus)
JIOLIEHT, K.T.H. C. . Mapuyk
(noonucy (3anumaemasi OONICHOCb) (uHuyuansl, pamunus)
,/%%@* JIOLICHT, K.().-M.H. A.A., YepHBIX
(noonucv) (3aHUMaeMas OOAHCHOCHY) (uHuyuanel, pamunus)

[Tporpamma coctaBneHa B coorBetcTBuu ¢ TpeboBanusimu @I'OC BO no HampaBieHHIo
noarotoBku 21.05.02 ITpukiaaHas reoiorus.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadenpbl oomei u kocmuyeckon ¢pusuku UTI'Y
«_16 » _mapra 2026 .

[Tporokon Ne _8 |, 3aB. kadenpoii @- B.JI. TantepHbIit

Hacrosimmass mporpamma He MoOKeT ObITh BOCIHpOM3BeleHA HU B Kakoil ¢opme 0e3

NpeABapUTEJIbHOI0 MMCHMEHHOI0 pa3pelieHns Kadeapbl-pa3padoTunKa NPporpaMMabl.



