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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

O3HaKkOMJIEHHE CTYJEHTOB C COBPEMEHHOW (PU3NYECKON KapTUHON MHpa;
npUOOpPETEeHNE HABBIKOB JKCIEPUMEHTATBHOTO MCCIENOBAHUS (PU3UYECKUX SIBJICHHUN
U TPOIIECCOB; M3YYEHHE TEOPETUUYECKUX METOJIOB aHaiu3a (U3MUECKHUX SIBICHMIA;
oOydyeHHe TpPaMOTHOMY TPUMEHEHHUIO TOJOKEeHUH (yHIaMEeHTATbHON (U3UKH K
HAay4YHOMY aHAIW3Yy CHUTyalud, C KOTOPHIMU OakaaaBpy/CHEeMUaTINCTy MPUAETCS
CTAIKUBATHCS TPU CO3AaHUHM HOBBIX TEXHOJOTHH; BBIPAOOTKA Yy CTYICHTOB OCHOB
€CTECTBEHHOHAYYHOTO MUPOBO33PEHHS.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

3amaun M3ydeHUs JUCITUTUIMHBI

. CdopmupoBarh y CTYIEHTOB NpEACTaBICHUE O MecTe (U3UKUA B
€CTEeCTBEHHOHAYYHOU KapTUHE MUPA.

. ChopmupoBarh  TNpEACTaBICHHS 00 OCHOBHBIX  (PU3MUYECKHUX
SIBIICHUSX, TEOPHSIX U 3aKOHAX W MpeeiaX X MPUMEHUMOCTH.

. Pa3BuTh yMeHue OOBSICHATH (DU3UYECKUE SBICHUS U 3aKOHBI
KJIaCCHYECKOW W COBPEMEHHOW (HM3WMKM Il TpaMOTHOTO HAy4yHOTO aHalu3a
CUTyallii, C KOTOPHIMH OakalaBpy/CHCHHATUCTY NPUIETCS CTAIKUBATHCS MPHU
CO3/IaHUU WJIA UCITOJIb30BAHUU HOBOW TEXHHKHU M HOBBIX TEXHOJIOTHH.

. CnocoOcTBOBaTh OBJIAAECHUIO NMPUEMAMH PEIICHUs] KOHKPETHBIX 3a/1a4
U3 pa3HbIX OO0nacTeil (M3HMKHU, MO3BOJISIONIMMHU CTYJEHTaM B JalbHEHIIeM pemiarh
MPAKTHYECKHE 3aa4H.

. ChopmupoBarh  HaBBIKM  TPOBEJACHUS  SKCICPUMCHTATBHBIX
WCCIIEIOBAaHUM TI0 CTaHJApPTHBIM METOJWKaM, HCIIOJIb30BaHUS OCHOBHBIX MPUEMOB
00paboTKH, MPEACTABICHUS U aHATN3a SKCIICPUMEHTAIBHBIX JTAHHBIX.

1.3 IlepeyeHp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHHUILINHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH Ppe3yJbTATaAMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HaunmeHoBaHue NHOUKaTopa 3aI'I.I'IaHl/IpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunmn

OIIK-1: roTOBHOCTBIO HCII0JIL30BATh (PyHAaMEHTAJIbHbIC 00IICHHKEHEPHbIEC 3HAHUS

OIIK-1: roTOBHOCTBIO . OCHOBHBIC (DM3MUYECKUE BEITHMYUHBI U
UCTIOJTb30BaTh (u3HYecKre KOHCTAHTBI, MX ONpeAe-ICHHUE, CMBICI,
byHIaMEHTATEHBIC CIOCOOBI ¥ €IUHMIIBI UX U3MEPCHUS;
OOIICMH)KCHEPHBIC 3HAHUS . OCHOBHBIC (DH3UYECKHE SBIICHUS M OCHOBHBIE
3aKOHBI (PU3HKH;

. dyHIaMEeHTaTbHBIC (PU3UYECKHE OTBITHI U UX
POJIb B Pa3BUTHH HAYKH;

. HCTOJIKOBBIBATH CMBICIT (DU3HYECKUX BEITUYMH U
TIOHATHH;

. yKa3arb, KaKue 3aKOHBI OMHUCHIBAIOT JTAHHOE
sIBIICHUE WA YD PeKT;

. UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCIUIUIMH B IIPO-
(heCcCUOHATBHOM IeATETPHOCTH

. UCIIOJIb30BaHUsI OCHOBHBIX OOIIEPHU3NUECKUX
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3aKOHOB M MIPUHIUIOB B BAKHEUIINX MPAKTUIECKUX
MIPUITOKCHUAX

. 00pabOTKN M MHTEPIPETUPOBAHUS PE3YIbTATOB
HKCIIEPUMEHTA;

. NPUMEHEHHSI €CTECTBEHHOHAYYHBIX TPUHIIUIIOB
B IIpo(hecCHOHANBHOMN AESITEIbHOCTH.

IIK-3: roTOBHOCTBIO HCNOJIB30BATH (PU3MKO-MATEMATHUYECKUH annapaT AJis pelieHust
3a/1a4, BOSHMKAIOIIUX B X0/e MPo(ecCHOHAIbHOM 1eATeTIbHOCTH

ITK-3: roTOBHOCTBIO (hU3UYECKUX 3aKOHOB B PEIIEHUN TTPUKIIATHBIX
UCTIONB30BaTh (PU3UKO- WHXKEHEPHOU J1eATeNbHOCTH.
MaTeMaTuyecKui anmapar Jis TPaHULIbl TPUMEHUMOCTH 3aKOHOB (DU3UKHU B
peuieHus 3a1a4, BOSHUKAIOMUX | BOKHEUIIUX MPAKTUYECKUX MPUIOKEHUAX;
B X0J1¢ Tpo(eCCHOHATHLHOM Ha3HAYEHUE U MPUHIUIIBI JEHCTBUS BAKHEUILINX
JESATEIIBHOCTH ¢uznueckux npudopos;
3anUChIBAaTh YPaBHEHUS 17151 GU3NYECKUX BEJTUUMH B
cucteme CU;

paboTarb ¢ mpudopamMmu ¥ 000PYAOBaHUEM COBPEMEHHOM
¢buznueckoil maboparopuu;

UCTIONb30BaTh Pa3INYHbIE METOANKU
¢bu3nUecKux U3MepeHui 1 0opa-60TKU
9KCTIEPUMEHTATIBHBIX JTAaHHBIX;

. npUMeHeHUs1 (U3NUECKUX MPUHLIUIIOB B
WH)XEHEPHOU JIeSITeTbHOCTH;

NPaBUJIBHON SKCIUTyaTalliil OCHOBHBIX
pruOOpPOB ¥ 000PYIOBaHUS COBPEMEHHOM (pr3nuecKon
naboparopuu;

. WUHTEPIPETAINH TTOJYICHHBIX PE3YIbTaTOB
WCCIIEZIOBAHUS B PEIIEHUN UHKEHEPHBIX 3a/1ay.

1.4 Oco0eHHOCTH peau3alMu JUCIUILTHHBI
SI3pIK peanu3auuu JUCUUILUIMHBL: PycCKuu.

JucuurnuHa (Moyib) peanusyercs ¢ npumeHenueMm D0 u JIOT

URL-anpec u Ha3BaHHWe 3JEKTPOHHOTO oOyuaromero kypca: ®@usuka — 1 http://e.sfu-
kras.ru/course/view.php/id=1414
®duzuka — 2 http://e.sfu-kras.ru/course/view.php/id=1415



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. MOAYJIb 1

1. Paznen 1. KuneMaruka nocrymnarejabHOTO U
BpAaILlaTEeJIbHOTO JBUKCHUS.

2. Kunemaruka noctynareabsHOTO M BpaliareaIbHOTo
nBKeHus. [IpocMoTp BUIECOCIOKETORB C pazdoOpoM U
AHAJIU30M BUJIOB ABUKECHUU.

3. U3mepenne 06beMOB Tell IPaBUIIbHON T€eOMETPUIECKON
(bopMmBI.

4. Kunemaruka 1ocTynarejabHOro U BpallaTeIbHOTO
JIBYDKEHUSL.

18

5. Paznen 2. Jlunamuka ocTynareibHOTO JBUKECHHUS.
Oueprus. Pabora.

6. JluHamMMKa oCTyNnareabHOro ABHKEHUS.

7. 3aKoH coxpaHeHus UMITYJIbca. CTOJTKHOBEHHE YaCTHII.
PaboTa cuiibl. MOImHOCTD. 3aKOH COXPaHEHHs SHEPTUH.




8. I3ydyeHue 3aKkOHOB KUHEMATUKH U TMHA-MHUKH HA
MaluHe ATBYJa.

9. N3y4yeHne 3akOHOMEPHOCTEHN YIIPYTOro U HEYIpyroro
yZ1apoB.

10. Onpenenenue CKOPOCTH IyJIN € TIOMOILBIO
OaNTMCTUYECKOTO MasITHHUKA.

11. 3y4yeHue nBMKEHUS Tea 110 HAKJIOHHOW IIJIOCKOCTH.

12. 3akoH coxpaneHust UMITyJibca. CTOIKHOBEHHE YaCTHII.
PaboTa cuiibl. MOIHOCTG. 3aKOH COXPaHEHHs SHEPTUH.

13. Paznen 3. /luHaMuka BpaliareabHOTO JBUKECHHUS.

14. JlunamuKa BpaaresIbHOTO IBUKEHUS. MOMEHT
UHEPIUH TBEPJOTO Teaa. MOMEHT UMITyJIbCa.

15. IIpoBepka OCHOBHOTO 3aKOHA TMHAMUKH
BpAaILlaTEeJILHOTO ABUKEHUS C TTIOMOIIBIO MasTHUKA
O6epbOeka.

16. M3yuenue 3aKkOHOB COXPaHEHUSI SHEPTUH NP BPAILICHUN
C TOMOIIILIO0 MasTHUKA MaxkcBera.

17. InHaMuKa BpamareibHOTO ABUKEHHS. MOMEHT
MHEPLHUU TBEPAOro Tena. MOMEHT UMITyJIbCa.

36

18. Paznen 4. Mexannueckue KoneOaHus.

19. N'apmonnueckue konebanusi. CrnoxxeHne KoueOaHuii.
[TpocMOTp BUAEOCIOKETOB € pa300pOM U aHATU30M
CIIOKEHHUH KOJIeOaHMi.

20. Omnpenenienre yCKOpEHuUsi CBOOOIHOTO Ma/ICHUS.

21. V3yuenue COOCTBEHHBIX KOJICOAHUI CTPYHEI.

22. I'apmonnueckue konedanus. CroxeHre KoueOaHuii.

36

23. Pazgen 5. DneMeHThl MEXaHUKH CILTOIIHBIX CPE/I.




24. CrainoHapHOE JBHXKCHUE KUJIKOCTH. YTIPYTUe
nedopMany TBEPAOTO Tema.

25. V3yueHue 3aKOHOB YIIPYTrou aedopmariiu.

26. CraunoHapHOE ABM)KEHUE )KUIKOCTH. YTIpyTHe
nedopmaru TBEpIOTO TEa.

36

27. Paznen 6.PenstuBuCTCKAsT MEXAHUKA.

28. PenaruBucrckas KHHEMaTuKa 1 JUHaMHUKa.

29. PenaruBucrckas KHHEMaTuKa 1 JWHaMHUKa.

2. MOZIYJIb 2

1. Paznen 1. MonekynsapHO-KUHETHYECKAs TEOPUs Ta30B.

2. YpaBHEHUE COCTOSIHUS UJICUTBHOIO ra3a. MoJeKyIsipHO-
KUHeTh4Yeckas Teopusi. Pacnpenenenne Makcpesuia.
Pacnpenenenue bonpimana. [TpocMOTp BUACOCIOKETOB U
AHAJIN30M HpI/IMCHeHI/ISI 3aKOHOB

3. YpaBHEHHE COCTOSHUA HICATBHOIO raza. MoneKysipHO-
KHHeTn4eckasd Teopus. Pactipenenenne Makcsenia.
Pacnpenenenne bonprimana.

4. Paznen 2. OCHOBBI TEPMOJAMHAMUKH.

5. IlepBoe HaYaI0 TEPMOJMHAMUKH U €r0 MPUMEHEHUE K
U30IIpOLIecCaM U aTuadaTHYECKOMY MPOLECCY.
TermmoeMKoCTh naeatbHOTO ra3a. Kpyrosbie mpomeccsl.
Ourponus. ukn KapHo.

6. Onpenenenne OTHOMIECHUS TeruioeMKko-cteir Cp/CV
BO3/1yXxa MeTosoM Kiiemana-/lezopma.

7. Onpenenenue kKodpUIMEHTa BI3KOCTH KUJIKOCTH
meTonoM Crokca

8. YpaBHenue Ban-gep-Baanbca




9. Onpenenenre CKOPOCTH 3ByKa B BO3yXe METOJAOM
CTOSTYEH BOJIHBI

10. IlepBoe HayaIo TEPMOAMHAMUKH U €TO MPUMEHEHHE K
u30MpoIeccaM U aaradaTHueckoMy MpoIiecey.
TennmoeMKkoCTh uaeanTsHOTO ra3a. Kpyroseie mporeccsl.
Outponus. [{uxn Kapno.

11. Paznen 3. PeanbHbie ra3bl, >KUAKOCTH 1 TBEPJIbIC TETA.

12. HOBerHOCTHaﬂ SHEPTUA U ITOBCPXHOCTHOC HATSKCHUC.
KaHI/IJ'IJ'IflpHI)Ie SIBJICHUS.

13. Onpenenenue cpeaHeit AIMHBI CBOOOAHOTO Mpodera u
3¢ (HeKTHBHOTO AMaMETpa MOJIEKYJ BO3IyXa

14. Onpenenenue ko3 pureHTa BHyTPEHHETO TPEHUS JUIs
BO3/lyXa M CpeIHEH JUTMHBI CBOOOTHOTO MpoOera MOJIEKY I
rasa

15. TloBepXHOCTHAs SHEPTHS ¥ TOBEPXHOCTHOE HATSHKEHUE.
Kanunsipuele sBneHus.

3. MOAYJIb 3

1. Pa3nen 1. DnexTpocraruka. DIEKTPOEMKOCTb.

2. 3akoH Kyinona. [IpuHiun cynepnosuuuy.

3. I/I3y‘{CHI/IC SJICKTPOCTATUYCCKOT'O ITOJIA

4. 3axkoH Kynona. ITpuHuun cynepnosumum.

44

5. HanpsikeHHOCTh U MOTEHIUAI AJIEKTPOCTATUIECKOTO
noJisi. PaboTa 31eKTpuyecKoro mnois 1o nepeMerieHuto
3apsia.

6. KOMHBIOTepHOG MOZICIIMPOBAHUC DJICKTPOCTATUICCKOTO
I1OJIA




7. Hanps>keHHOCTh ¥ TOTEHIMAT JIEKTPOCTATUIECKOTO
noJisi. PaboTa 3eKTpUYECKOTo OIS 10 MEPEMEIICHUIO
3apsna.

36

8. DIEeKTPOEMKOCTh MPOBOIHUKA U KOHJEHCATOpa. DHEPTus
AJIEKTPOCTATUYECKOTO MOJISI.

9. Onpenenenue momHocty U KI1/] nctounuka toxa

10. DnekTpoeMKOCTh MPOBOJHUKA U KOHAEHCATOPA.
OHeprus MEeKTPOCTaTHUECKOTO OIS,

10

11. Paznen 2. [1oCTOSAHHBIN 27E€KTPUUECKUN TOK.

12. 3axon OMa 151 OJHOPOJHOTO y4yacTKa 1enu. 3akoH Oma
JU1st ostHOM 1ienu. 3akoH J[xoyns-Jlenna. TermmoBas
mourHocTb. [TpaBuna Kupxroga. [IpocMoTp BUICOCIOKETOB
Y aHAJTU30M MPUMEHEHHS 3aKOHOB.

13. Ilpumenenue npasuia Kupxroda ais pasBeTBIEHHBIX
LEeTei.

14. N3yuenue 3akoHa OMa.

15. Y3yuyenue nporiecca 3apsIku U paspsiiku
KOHJIeHCaTopa.

16. 3akon OMa 17151 OAHOPOIHOTO yuacTka 1enu. 3akoH Oma
JUTst ostHOM 1ienu. 3akoH J[xoyns-Jlenna. TermoBas
motHocTh. [TpaBuna Kupxroda.

36

4. Monyanb 4

1. Pazmen 1. Margutocraruka.

2. Uanykuust marauTHOro nosi. Cuna AMrepa u cuia
Jlopenua. 3akon buo-Casapa-Jlamaca.

3. OnpeneneHne rOpU30HTATLHON COCTABIISAIONIEH
HaHpSI)KeHHOCTI/I MAarduTHOTI'O I10JIA 3eMJII/I.

10




4. Manykiust MarHuTHOTO Touisi. Cuita AMriepa u cuia
Jlopenna. 3akon buo-Casapa-Jlaruiaca.

24

5. Teopema 0 HUPKYISALUA BEKTOPA MATHUTHOW MHAYKIIHH.
MarnuTtHoe 1ose B BeLIECTBe.

6. MargutHoe 110J1€ 3eMIIH.

7. Teopema 0 HUPKYJIALUU BEKTOPA MArHUTHOM MHAYK-1HH.

MaruutHoe 1oJie B BELIECTBE.

24

8. Paznen 2. DnekTpoMarHUTHasE UHYKIUS.

9. IloTok BekTOpa MarHUTHOM UHAYKIMHU. PaboTa mar-
HUTHOTO NOJIS. DJIEKTPOMAarHUTHAs! MH Ty KLU,
CamMOMHIYKIUS ¥ B3aUMOMHAYKLKSA. DHEPTUs MarHUTHOTO
OJIA.

10. Onpenenenne MHIYKTUBHOCTH KaTYIIKH.

11. U3yuenue peppomMarHeTHKOB.

12. [ToTok BekTOpa MarHUTHOM HHAYKUIMHU. PaboTta
MarHUTHOTI'O MOJIsA. DJIEKTPOMarHUTHas UHIYKIHSL.
CamoMHIyKIMS ¥ B3aUMOMHAYKLMSA. DHEPIUs MarHUTHOTO
HOJISL.

18

13. KonTponbpHas pabora

14.

5. Moayas 5

1. Paznen 1. Bonasl. UaTepdepenus, audpakius u
NoJIsIpU3alvs CBETa.

2. N3ydyenue coOCTBEHHBIX KOJIE€OAHU! CTPYHBI.

3. 3MepeHue JUIMHBI CBETOBOM BOJIHBI C TOMOILBIO
TU(PPaKIIMOHHOHN pEIIeTKH.

4, I/I3yquI/Ie 3aKOHOB FeOMCTquCCKOﬁ OIITHUKH.

11




5. OnpeneneHue pacCTOSHUS MEKTY IIEISIMH B OTBITE
HOwnra.

6. Onpeenenne paanyca KpUBU3HbI JIMH3bI C TIOMOIIIBIO
koJier; HerotoHa.

7. I3yueHue sBIeHUs MHTEP(EPEHLINU CBETA HA IPUMEpE
ounpusmsl Openens.

8. Nzyuenue audpakiuu ot mienn. OnpeneneHne mupruHbI
LIEIH.

9. Bonubl. aTepdepennns, nuppakiuus 1 moaspu3ams
cBeTa.

18

10. Paznien 2. 3akoHbI TEIJIOBOTO U3JIyUYEHHUS.

11. Uzyuyenue BHemHero ¢hoTodddekra.

12. N3ydyeHue norioneHus CBeTa BEIIECTBOM.

13. N3ydeHue miocKo-Moasipu30BaHHOTO CBETA.

14. 3aKoHBI TEMJIOBOTO U3ITYYEHUS.

36

6. Monyab 6

1. Paznen 1. ATomHas pu3nka u 3JIeMEHTBI KBAHTOBOM
MEXAHUKH.

2. IIpoBepka COOTHOLIEHHSI HEOTIPEAEIEHHOCTEN [Tl
¢$bOoTOHOB.

3. PaccessHue MUKpOYacTUL OJHOMEPHBIM IIPSIMOYTOJIbHBIM
MOTCHITUATLHBIM 0aphepOM.

4. ludppakumsi MUKpOYACTHI] HA IIICITH.

5. ATomMHas ¢pu3HKa U AJIEMEHTHI KBAHTOBOW MEXaHHKH.

19

6. Paznen 2. Snepnas pusuka.

7. I3y4yeHue onTUYeCcKOro KBaHTOBOTO reHeparopa.

8. SAnepnas pusuka.

12




Bcero | 23 | | 16 | | 22 | | 426

13



4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. Tpodumosa T. U. Kypc ¢pusuku: yuedHOE mocodue(M.: M3narenbckuit IeHTP
"Axanemus").
2. Kysuenos C. U. Kypc ¢usuku ¢ npumepamu pemeHus 3aaaq: yaed. mocodue

JUTSI CTYZICHTOB BY30B, OOYYarOIIMXCS 110 TEXHWY. HAPABJICHHUSIM ITOJTOTOBKH
u cneruaibHocTaM : forn. HMC no ¢usuke MO u nayku PO(CIIO6. [u ap.]:
Jlanp).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacCHpOCTPaHsieMoOe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecreyeHune, HA KOTOPOEe YHHBEPCUTET MMeeT JTHIEH3UI0, 4 TAKKe CBOOOTHO
DacNDOCTDaHsieMoe IDOrDAMMHOe o0ecreyeHme):

1.  VYuebGHO-MeTOaMUECKOE OOecreueHne JUCHUIINHBI « PU3uKa» [DNEeKTPOHHBIHI
pecypc] : KOHCTIEKTHI JIEKIUH, JIabopaTopHbie padOThl, 3a/1a4u JJIs
cnenuanbHocTel «Hxenepubie». — KpacHospek, 2014. — Pexxum nocryna:
http://1ib3.sfu-kras.ru/ft/files/umkd/170/u

2. MamykoBa, A.E. Kypc ¢usuku nns cnermanurera. B 3 4. U. 1 [DnexTpoHHbIi
pecypc] : anexTpoHHbIi oOyuaromuii Kype / A. E. MamrykoBa // Cuctema
anekTpoHHOro ooyueHuss COV e.sfu-kras.ru. — Kpacnosipck, 2014. — Pexum
nocryma: http://e.sfu-kras.ru/course/view.php?id=1034.

3. Mamyxkosa, A.E. Kypc ¢dusuku ais crietmanureta, B 3 4. Y. 2 [DnexkTpoHHbBIN
pecypc] : anexkTpoHHBIN oOy4varomuii kype / A. E. Mamrykosa // Cuctema
anekTpoHHOro 00yueHust COVY e.sfu-kras.ru. — Kpacnosipck, 2014. — Pexum
nocryna: http://e.sfu-kras.ru/course/view.php?id=1069.

4. MamykoBa, A.E. Kypc ¢usuku qis cnenpanurera. B 3 4. Y. 3 [DnekTpoHHbII
pecypc] : anexTpoHHbIi o0yuaromuii kype / A. E. Mamykosa // Cuctema
anektpoHHoro o0yuenust COVY e.sfu-kras.ru. — Kpacnosipck, 2014. — Pexxum
nocrymna: http://e.sfu-kras.ru/course/view.php?id=1062.

5. [TouckoBas cucreMa Yandex [DnIeKTpOHHBIN pecypc] : 3ariaBHasi CTpaHUIIA. —
Pexxum noctyna : www.yandex.ru.

6. ITouckoBas cucrema Google [D1eKTpoHHBIN pecypc] : 3ariaBHast CTpaHUIIA. —
Pexum noctyna : www.google.ru.

7.  Menuiinbnii moptar Rambler [DnekTpoHHBIM pecypc] : 3aryiaBHas CTpaHUIIA. —
Pexum noctyna :www.rambler.ru.

8. Caiit MunucrepcTBa o6pasoBanusi u Hayku PO [DnexTpoHHBIH pecypc] :
3arjaBHas cTpanuia. — Pexum mocryma : http://www.mon.gov.ru.

9.  TocynapcTBeHHas yHUBEpcanbHas HayyHas 6nbnuoreka KpacHospckoro kpas
[DnekTpoHHBIN pecypc] : obuUIMaTbHBIN callT. — Pexkum mocTyma :
http://irbis.su.

10. ®enepanbHbIN HEHTP UHPOPMALIMOHHO-00PA30BaTEIBHBIX PECYPCOB
[DnekTpoHHBIN pecypc] : obuUIMabHBIN callT. — Pexxum nocTyma :
http://fcior.edu.ru.
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

EcrecTBeHHOHAYYHBINH 00pa30BaTe/IbHBINA TOPTAT [ DJICKTPOHHBIN pecypc] :
odunmanpHbIN caiiT. — Pexxum goctyna: http://en.edu.ru/.

Hayunas snextpoHHast OubnuoTeka [DIeKTpOHHBINH pecypc] : odpunanibHbIN
caiit. — Pexxum gocryma : http://www.elibrary.ru.

Kadenpa u maboparopust puzrku MOCKOBCKOTO HHCTUTYTa OTKPBITOTO
oOpazoBaHus [ IIEKTPOHHBIN pecypc] : opUIuaNbHBINA caiiT. — Pexxum
nocrymna: http://fizkaf.narod.ru.

O030p PIEKTPOHHBIX YUSOHUKOB U YUEOHBIX MTOcoOmii 1o Gusnke [DIiek-
TpPOHHBIN pecypc] : busnec-o6pazoBanue B Poccun: ounnanbHbIi caidT
MBA. — Pexxum noctyna: http://www.curator.ru/e-books/physics.html

OtxkperTas Ousnka [DAEKTPOHHBIN pecypc] : y4eOHbI KOMIBIOTEPHBIN KypC
o ¢usuke. — Pexxum gocryna: http://college.ru/physics.

Oo6yuarommas nporpamma no ¢pusnke «Kubas Ouznka» Ousnka [Dnek-
TpoHHBIN pecypc] : OdunmanbHbiil callT « THCTUTYT HOBBIX TEXHOIOTUIN. —
Pexum noctyna: http://www.int-edu.ru/soft/fiz.html.

Komnekmus «EctecTBeHHOHAYYHBIE SKCIIEPUMEHTBI : (Pr3uKa [ DIeKTPOHHBIHA
pecypc] : OdunuanbHblii CallT pocCUCKOTo 0011e00pa3oBaTeIbHOTO
noptaia. — Pexxum npocryna: http://experiment.edu.ru.

3aouHas pusznko-TexHuueckas mkoja nmpu MOTU [DnekTpoHHBIN pecypc] :
odurmanpHBINA caiiT. — Pexxum goctyna: http://www.school.mipt.ru.

®dusnka B aHUMAIUAX [DIEKTPOHHBIN pecypc] : opuIIUanIbHBINA CalT. —
Pexum noctyma: http://physics.nad.ru.

Open access to 942,059 e-prints in Physics, Mathematics, Computer Science,
Biology, Quantitative Finance and Statistics [DnekTpoHHbIHpecypc] :
odunmanpHbiiicaiiT Cornell University Library. — Pexxummoctyma:
http://arxiv.org.

DONEeKTPOHHBIN Yy4eOHO-METOIUYECKUIA KOMITJIEKC MO (PU3UKE IS CTYACH-TOB
MDBMU [DnekTpoHHBIN pecypc] : opUIUaNbHBIN caiiT. — Pexxum noctyma:
www.auditoriya.info/index/students_fizika/id.488.

Pemenus 3anau no gusuke u3 yueOnuka Mpogosa. Crincok ¢puznueckux
KOHCTaHT [DJEeKTPOHHBIN pecypc] : GopyMbl 10 y4eOHBIM Marepuaiam
http://irodov.nm.ru/

dusnka 0011e00pa3oBaTEILHOM MIKOJIBI [ DJIEKTPOHHBIH pecypc] :
odunmanpHbINA caiit. — Pesxxum noctyna: http://fizik.bos.ru.

Briciias ¢usnka: Ousnka ¢ 3aBUCUMOCTBIO 3apsJia OT CKOPOCTH, CBEPX-
CBETOBBIMU CKOPOCTAMHU U 0€3 3aMe/IJIeHUs] BpeMeHH [ DJIeKTPOHHBIN pecypc] :
Hay4yHO-TI03HaBarebHbIN cailt Onera AkuMoBa. — PexxuM goctyna:
http://www.acmephysics.narod.ru/

Bupryanbssiii ki1y0 ¢puzuku « HproToH» [DN1eKTpOHHBIN pecypc] :
odunmanbHbINA caiit. — Pesxxum noctyna: http://www.edu.ioffe.ru/apple/

WNHTepakTUBHBIN NEPEBO] €AUHUIL U3MEPEHUH [ DIEKTPOHHBIN pecypc] :
oduManbHbINA caiiT. — Pexxum noctyna: http://www.convert-me.com/ru/
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27. Kabuner ¢usuku Cankt-IletepOyprckoro YHuBepcureTa ne1arorndeckoro
MacTepcTBa [ DNEKTPOHHBIN pecypc] : opHUIMATBbHBIN caifT. — PexxuMm gocTyma:
http://www.edu.delfa.net:8101/

28. Omntuka: yueOHOe mocoOue, BUPTyaTbHas J1a00paTopHs, CIIPaBOYHO-
uH(popmarmoHHas 6aza [DIEeKTPOHHBIN pecypc] : 00pazoBarenbHBIN cepBep. —
Pexxum noctymna: http://optics.ifmo.ru.

29.  DnexkTpoHHBIN KypHaT «PUZUKOMID» [ DIEKTPOHHBIN pecypc] : mMarepuabl
s u3ydeHus: puszuku. — Pesxxum noctyma: http://physicomp.lipetsk.ru/

30. VYyeOHble MaTepuaibl 0 PUMKE - MEXAHUKA, TEPMOJIUHAMUKA, SJIEKTPO-
JIMHAMUKA, 3JIEKTPOCTATUKA, ONTHKA, KBAHTOBas PU3MKaA [ DIEKTPOHHBIH
pecypc] : SMEKTPOHHBIN KOHCYIBTAHT 10 Qu3uke. — Pesxxum nocryma:
http://www.omsknet.ru/acad/fr_elect.htm

31. Snepnas ¢usuka u ctpoenre ConHIa [DIEKTPOHHBIM pecypc] : YIeOHUK s
LIMPOKOIO Kpyra yurareyied. — Pexum gocrymna:
http://www.irnet.ru/olezhka2/prosvet/wnuclear/wnuclear.shtml

32. JlemoHcTpanmoHHbIN KabuHeT ¢uszuku HI'Y - onmcanus, HoBbIe pa3paboTKH,
BUICO3AMMCH JEMOHCTPALIMOHHBIX OTBITOB MO pazaenaM (pU3nKu
[DneKTpOoHHBIN pecypc] : odpuLuaTbHbII calT. — Pexxum noctyna:
http://www.phys.nsu.ru/dkf/

33. Judpakums. MaTepakTuBHBIE MOAETH [DIIeKTPOHHBIN pecypc] : ['eHesuc
3HaHui. — Pexxum gocryna: http://www.kg.ru/diffraction/

4.3 NUnTepHeT-pecypchl, BKIKWYas NpodeccnoHalibHble 0a3bl JaAHHBIX
U uHGoOpMALIMOHHBbIE CIIPABOYHbIE CUCTEMbI:

1. [TouckoBas cucrema Yandex [DIeKTpOHHBIN pecypc] : 3ariaBHasi CTpaHUIIA. —
Pexxum noctyma : www.yandex.ru.

2. ITouckoBas cucrema Google [D1eKTpoHHBIN pecypc] : 3ariaBHas CTpaHUIIA. —
Pexxum moctyna : www.google.ru.

3. Menutinbiii moptan Rambler [DnexkTpoHHBIN pecypc] : 3ariaBHast CTpaHUIIA. —
Pexxum noctyna :www.rambler.ru.

S ®@oH OLIEHOYHBIX CPEICTB

OrneHoYHbIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpamMMam
JTUCLATIIVH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He0OX0AMMAS JIJIsl OCYLIECTBJICHMS
00pa30BaTeJIbHOI0 NMPoLEcca MO0 JUCHHUILINHE (MOLYJII0)

Jnst ocyiecTBieHust 00pa3oBareILHOTO Ipoliecca o auciuruinie «dusuka» B
CDY uMeroTcs JICKIIMOHHBIE ay IUTOPUU C HMHTEPAKTUBHOM JOCKOU U
JEMOHCTPAIIMOHHBIM 000pYIOBaHUEM U yueOHbIE 1Ta00PaTOPUN:U3MEPUTEIHLHOTO
MPAKTUKYMa, MEXaHUKH, MOJIEKYJISIPHON (DPU3HUKH, SJICKTPUIECTBA M MAarHETU3MA;
ONTHKU, aTOMHOM U sAJIepHOMN (DM3UKU, OCHAILICHHBIE COBPEMEHHBIMU KOMILIEKCAMHU
71a00PaTOPHBIX PAOOT U MHTEPAKTUBHBIMH JTOCKAMH.
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JlaGoparopuu MO3BOJISIIOT BBITTOTHUTE 223 1a00paTOpHBIX paboThI, U3 KOTOPHIX:92
paboThI TTO U3MEPUTEITHFHOMY MPAKTUKYMY, MEXaHUKE M TEPMOAMHAMHKE, S2paboThI
0 3JIEKTPUYECTBY U MarHeTu3my, 79 paboT 1o onTukKe, aTOMHOM U A/IepHOU
busuke.

JluciuruinHaa agantupoBaHa JJisi THBATHJIOB U JIUIL C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 37I0POBBS, ¥ €€ PEATH3AIHs OCYIIECTBIISETCS C UCIOIB30BaHUEM
CpeACTB OOy4YeHHs 00IETo U CIeIHATLHOTO Ha3HAYCHHUS:

YCUJIUTENbHAS anmaparypa,
arnmnaparypa AJig BU3yalu3aluu cO ClIeHUATbHBIMU BO3MOKHOCTSIMU
CpeZCTBa 3alMCH U BOCIIPOU3BEICHNUS ayIM0- U BUAECO-UH(DOpMAIIH

cUcTeMbl OecipoBOIHOM niepenaun 3Byka (FM-cucreMsl) 11l ycuiaeHus
pa300pUYMBOCTH peur NPENoiaBarelis U IPYrux roBOPSILUX

bpaitneBcKkol KOMIIBIOTEPHON TEXHUKH

KoMnbroTepHbIX TU(HIOTEXHOIOTUH, 00ecIeUrBaOIIMX MPeodpazoBaHue
KOMIIBIOTEPHOM NH(pOpMaLUK B IOCTYIIHBIE AJIsl HE3psuuX (HopMblI (IIporpamm-
CHHTE3aTOPOB PEUH, peodpasoBareneii B pesibe()HO-TOUCUHBIN WU YKPYTTHEHHBIN
TEKCT)

17



		2023-04-24T13:42:32+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "СИБИРСКИЙ ФЕДЕРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




