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1 Hean 1 3a0a4v M3VYECHUSA TUCIUILIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

O3HakOMJIEHHUE CTYJEHTOB C COBPEMEHHOW (PU3NYECKON KapTHUHOU
MHUpa;  NPUOOPETEHHE  HABBIKOB  JKCIIEPUMEHTAIBHOTO  HCCIEIOBaHUS
¢bu3nyecKkux SBICHUM U TMPOLECCOB; H3YUYEHHE TEOPETHUYECKHX METO/0B
aHamu3a (U3MYECKUX SBJICHUN; OOy4YyeHUE TPaMOTHOMY IPUMEHEHHIO
MOJIOKEHUN (PyHIaMEHTATbHON (U3MKKM K HAyYHOMY aHaIU3y CHUTyalui, C
KOTOPBIMU OaKaaBpy/CCHUATUCTY MPHUAETCS CTATKUBATbCs MPH CO3JAHUU
HOBBIX TEXHOJIOTHI; BbIpa0OTKAa Yy CTYIEHTOB OCHOB €CTECTBEHHOHAYyYHOTO
MHUPOBO33PEHUSI.

1.2 3agauu u3yuyeHus JUCIUTLIUHBI

3amauu U3y4eHUs! AUCITUTUTHHBI

. CdopmupoBars y CTyACHTOB MPEACTABICHUE O MecTe (PU3UKHU B
€CTECTBEHHOHAYYHOU KapTHUHE MUPA.

. CdopmupoBarbk TmpeacTaBieHUss 00 OCHOBHBIX (PU3MUECKUX
SBIICHUSIX, TEOPUAX U 3aKOHAX M MpeJenax uX MPUMEHUMOCTH.

. PazButh yMeHHe OOBACHATH (PU3UUECKHUE SIBJICHUS M 3aKOHBI
KJIACCUYECKOM W COBpPEMEHHON (DM3MKU Il TPAaMOTHOTO HAy4yHOTO aHalu3a
CUTyalui, ¢ KOTOPhIMU OakalaBpy/CHEHUATUCTY NPUAETCS CTAIKUBATHCA MPU
CO3aHUU WJIU UCTIOJIb30BAHUN HOBOM TEXHUKHU U HOBBIX TEXHOJIOTHIA.

. CrocoOcTBOBaTh OBJIQICHUIO NPUEMAMHU PEUIEHUS KOHKPETHBIX
3aa4 U3 pasHBIX oOnacted  (U3MKK, TO3BOJISIONIMMU  CTyACHTaM B
JATbHENIIEM pelIaTh MPAKTUUECKUE 3a/1auH.

. ChopmupoBare HaBBIKM MPOBEIEHUS AKCHEPUMEHTATBHBIX
UCCJIEIOBAHUN MO CTaHAAPTHBIM METOJMKaM, MCIHOJIb30BaHUS OCHOBHBIX
npuéMoB  00pabOTKH, TIPEACTABICHUS U aHaIW3a AKCIEPUMEHTATHHBIX
JTAHHBIX.

1.3 TlepedyeHp TIIaHUPYEMBIX PE3YJIBTATOB OOyUYEHUS IO IAWCIUTUTHHE
(MOIyJI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJibTaTaMUd OCBOCHHS
o0Opa3oBareIbHON MPOrpaMMBbl

OK-1:cnoco0HOCTBI0 K A0CTPAKTHOMY MbILILJIEHUIO, AHAJIU3Y, CAHTE3Y

OK-3:roToBHOCTBIO K caMopa3sBUTHIO, CaMOp€E€aTu3allui, UCII0JIb30BaAHUIO
TBOPYECKOIo mOTCHIHAJAa

1.4 MecTo aucHUIUIUHBI (MOIYJsl) B CTPYKType 0Opa3oBareabHOU
MIPOTrpaMMBbl

Kypc ¢usuku, B coorBercTBUM C npukazoM pekropa COY Ne 1969 ot

21.12.2016 1., sBmseTcs 00s3aTeTbHOW JUCHUIUIMHOW Y4YeOHOTO IIIaHa,
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MECTOIOJI0KEHUE KOTOPOH ycTaHaBnuBaeT paspadotunk OII (B 6azoBoi uiu
00s3aTeIbHON BapuaTuBHON YacTH).

[Ipuctymas K H3yYCHUIO AUCIUIUIMHBI «DU3HKa», CTYJIEHT IOJDKEH
3HaTh (PUBHUKY M MAareMaTuKy Ipejenax MporpaMMbl cpenHer mkoiasl. Kpome
TOTO, JUIsl M3yueHus (U3MKKM HEOOXOIMMBI 3HaHUA, MOJy4yeHHble B Byse mpu

M3YYCHHM MATE€MaTUKU — pa3lelibl W TEMBI: ONEpaldd C BEKTOPaMH,
IPOU3BOJIHAA CJIOXKHON (YHKIMHM OJHOTO apryMEHTa, aHaiu3 (PyHKUMU Ha
DKCTPEMYM, muddepeHurpoBaHue B YaCTHBIX POU3BOJIHBIX,

WHTETPUPOBAHUE, SJIEMEHTBI TEOPUU OIS (TPAAUEHT, TUBEPTEHLIUS, POTOP).

HuctunnHa mnpeaHasHadeHa i1 (POpMHUPOBAHUS  BO3MOXKHOCTHU
U3yYeHHUs  OOIIEeNpO(PECCHOHATBHBIX W CHEHUATbHBIX  JUCIUIUIMH
HaMpaBJIeHU MOATOTOBKM 0OakajaBpOB U CHEHUAIBHOCTEH, TaKUX Kak
«ONEKTPOTEXHUKA M DJIIEKTPOHUKA», «MarepruaioBeieHne ¢ TEXHOJIOTHUS
KOHCTPYKIIMOHHBIX MAaT€pUaIOB» U.T.H.

[Ipu noctpoeHun Kypca (pU3MKH B MPOLECCE pEeATU3ALUN KOHKPETHOU
o0pa3oBaTeIbHOM MPOrpaMMbl, JIOMYCKAeTCsl BHECEHHME B HEE HM3MEHEHUH,
YYHUTBIBAIOITUX OCOOCHHOCTH BO3HUKAIOIINX MEKIUCITUTIIIMHAPHBIX CBSI3EH.

Maremaruka

dusuka

Xumus

Maremaruka: J(uddepeHuuanbHble 1 UHTETPATbHBIE YPAaBHEHUS

Tennodusuka

DIEKTPOTEXHHUKA U 3JIEKTPOHUKA

OCHOBBI MEXaHUKH PA3PYLICHUS] TOPHBIX MOPOJ

l'eoduznueckue nccneqoBaHus CKBAXUH

['uaporeosiorust U MHXEHEPHAsT T€OJIOTUSA

Komnongnas xumus

ConpoTuBIIEHHE MATEPUATOB

VYpaBHeHUs] MaTeMaTuuecKou (pU3MKU

bypenue ckBaxuH

BypoBble MamuHbl U MEXaHWU3MbI JUIsl BEACHHS OYpPOBBIX W TOPHBIX
pabot

Pazpyiienne ropHbIX MHOpPOA NpHU MPOBEIECHUU TI'EOJIOrOPa3BeIOYHBIX
pabot

Teopusa MEXaHM3MOB U MallluH

®duznka 3emin

JleTann maiuH

MonenupoBaHue reosioropa3sBef0uHbIX MPOLIECCOB

HanpaBnenHoe OypeHHE U OCHOBBI KEPHOMETPUU

OnpoOoBaHKe Te0JI0ropa3BEJOUHbIX CKBOKHUH

OCHOBBI KOHCTPYHUPOBaHUS



[Ipuknannas Temnodusuka

[IpoekTupoBaHue CKBOXKUH Ha TBEPAbIC MOJIE3HBIE HCKOMAEMBbIE

CTpouTENnbCTBO  MOJ3EMHBIX COOPY>KEHHH B  CIOXKHBIX TOPHO-
TEXHUYECKUX YCIOBUSIX

TexHonmoruyeckne  W3MEPEHHs] M aBTOMaru3alus  IPOLIECCOB
T€0JIOTOPA3BEIOYHOTO OypEHUS

TexHoyorusi MPOBEICHUS] TOPHO-PA3BEIOYHBIX BBIPAOOTOK

TpaHncnopT mpu reojgoropazBeIOUHbIX padoTax

I'mapaBnvka u rugponpuBol OYpPOBBIX MalTUH

[opHOMIPOXOYECKOE TEOIOTOPa3BeI0YHOE 000pyIOBaHKE

Hampasnennoe OypeHue. bypenne TOPU3OHTAIBHBIX U
MHOT03a00MHBIX CKBOKHUH

OCHOBBI  TMOWCKOB W  Pa3BEIKU  MECTOPOXKJICHHI  MOJIE3HBIX
MCKOTIaeMbIX

Pazpenounas reodusuka

CoBpeMeHHbIE TEXHOJIOTMM OypeHHs] CKBOKHH Ha TBEPJbIC MOJIE3HbIE
HCKOMaeMble

CoopyskeHue, dKCITyaraius U PeMOHT BOJI03a00OPHBIX CKBAKUH

Bypenune pazBeouHbIX CKBOXUH Ha HEPTh U ra3

Hay4ano-uccnenoBarennsckas padora. Yacts 1

HayuHo-uccnenoBarenbckasi padora. Yacte 2

DIEeKTPOOOOPYIOBAHUE U DIICKTPOCHAOKEHUE

DKcIulyaraiusi 1 peEMOHT Te0JIOTOPa3BeI0YHOT0 000py0BaHUS

1.5 OcobenHocTr peanu3ayu IUCUUTLTAHBI
S3BIK peanu3anuy TUCHUIUIMHBI Pycckuid.
Jucnummaa (Moaysib) peanusyetcs ¢ mpuMmenenueM 20 u JIOT

https://e.sfu-kras.ru/course/view.php?1d=23037



2. O0beM TUCHUILIMHBI (MOTYJIS1)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

Cemectp

Oomast Tpy10eMKOCTh
JTHCIUTIIHHBI

14 (504)

5 (180)

5 (180)

4 (144)

KonTakTHas pa6ora ¢
npenofaBaTeseM:

6,28 (226)

2,36 (85)

2,5 (90)

1,42 (51)

3aHATHA JICKIIMOHHOI'O THIIA

2,42 (87)

0,94 (34)

1(36)

0,47 (17)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

0,97 (35)

0,47 (17)

0,5 (18)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

2,89 (104)

0,94 (34)

1(36)

0,94 (34)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHast padora
00y4JaIoIMuXCs:

6,72 (242)

2,64 (95)

1,5 (54)

2,58 (93)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

Her

Her

KypcoBas pabota (KP)

Her

Her

Her

Het

IIpoMe:kyTOUHASI aTTECTALUS
(3auéT) (Ix3amen)

1.(36)

1.(36)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3ansaTus
CEeMHMHApPCKOTO THIIA
Cemunap | Jlaboparo
Mojtysts, Tembi 3aHATUSA | BI /MR pHBIC Camocros
No /i (pasnes) nekiuonH | [Ipaktuue | pabotel | TenmpHas | ®opmupyembie
Oro THIIA CKHe W/unm paboTa, | KOMIIETEHIMH
FHCHHTITIHET (akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o) 2 A ’~ L 1
1 MOJVYIJIb 1 22 12 26 58
2 |MOAVYIJIb 2 12 5 8 37
3 MOAYJIb 3 16 8 16 34
4 |Monyns 4 20 10 20 20
5 Mopyns 5 8 0 26 43
6 |Moayns 6 9 0 8 50
Bcero 87 35 104 242

3.2 3aHsaTHs JIEKIUOHHOI0 THUIIA

OOBeM B akaj.gacax
No | Nepasnena B TOM YHUCJIE, B
w/n guciuniuH | HammenoBanue 3aHSITHI B MHHOBALMOHHOM B TOM qncne,vB
BI cero bopme AIEKTPOHHOU
dbopme

Pazzen 1.BBoanas.
Mexanuka. OCHOBHEBIE

1 1 1 0 0
IEIU | 3aJ1a491 €¢
W3YUYECHUSI.
Paznen 2. Jlnnamuka
MOCTYIIaTeILHOTO

2 1 y 5 0 0
JBUKEHUS. DHEPTusl.
Pabora.
Paznen 3. Jlunamuka

3 1 BpalareIbHOro 6 0 0
JIBVKCHHS.
Paznen 4. Mexannueckue

4 1 6 0 0
KoJIeOaHus.




Pazgen 5. DnemMeHTEl

5 1 MEXAHMUKU CIUIOIIHBIX 2 0 0
cpen.
P 6.P

6 1 aznen 6.PensTuBUCTCKAA ) 0 0
MEXaHUKA.

Paznen 1. MonekynsipHo-
7 2 KMHETUYECKas TEOpUs 4 0 0
razos.

Paznen 2. OcHOBEI
TepMOI[I/IHaMI/IKI/I.

Paznen 3. PeanbHble
9 2 raspl, JKUJIKOCTH U 2 0 0
TBEp/IbIC TETA.

Pasnen 1.
10 3 DneKkTpocTaruka. 8 0 0
DNEKTPOEMKOCTb.

Paznen 2. IlocTOAHHBIN

11 3 .
JIIEKTPUYECKUH TOK.

Pazgen 1.

12 4
Maraurocraruka.

Pazgen 2.
13 4 DneKkTpoMarHuTHas 12 0 0
WHIYKIIHS.

Pazzen 1. BonHel.
Wutepdepenmus,
mudpakus u
MOJIIPU3AIAS CBETA.

14 5

Pazmen 2. 3akoHBI
TEIJIOBOTO M3TYYCHHUS.

15 5

Paznen 1. Atomnas
16 6 (hu3MKa 1 STIEMEHTHI 7 0 0
KBaHTOBOW MEXaHUKH.

Paznen 2. SAnepuas

17 6 ¢buzuka.

Daonn Q7 A N

3.3 3aHaTHs CEMMHAPCKOr0 THIIA

No O0BeM B akaj.gacax
- B TOM YHUCJIE, B B TOM YHCIJIE,
Ne | paznena N .
HanmenoBanue 3ansatuit MHHOBAlIMOHHOM B
/1 | TACIIUILI Bcero .
dbopme AIIEKTPOHHOMU
HHBI
dbopme
Kunemaruka
1 1 MOCTYNATeIbHOTO U 2 0 0
BpaIllaTeJIbHOTO JBUKCHUSI.




JlnHaMuKa IMOCTyHaTeIbHOTO
JBUKEHUS. DHEPIHsL.
Pabora.

HI/IHaMI/IKa BpalarcJIbHOI'oO
JABUKCHUSA

Mexaanueckue KoiaeOanus.

OneMeHThI MEXAaHUKHU
CIUIOIIHBIX CPE/l.
PenstuBucrckas
KHHEMAaTHKA U JTUHAMHKA

MounekyisapHo-
KMHETUYECKas TEOPUs Ta30B.

OCHOBBEI TEPMOANHAMHUKN

PeasnbHble ra3pl, )KHJKOCTU U
TBEpAbIE TENA.

3akoH Kyinona. [Ipunnun
CYNEpIO3ULIHH.

10

HanpspxkenHocts u
MOTEHLIHA
ANEKTPOCTATUYECKOTO TOJIS.
Paborta snextpudeckoro
T0JIS IO NIEPEMEILIEHHUIO
3apsza.

11

DIEKTPOEMKOCTh
MIPOBOJTHUKA U
KOHJIeHCcaTopa. DHEepTrHs
AJIEKTPOCTATUUECKOTO TOJIL.

12

3axkon OMa 11t
OJIHOPOJHOTO y4acTKa LETH.
3axkon OMa JiJ1s ITOJIHOM
uenu. 3akoH [xxoyns-JIenna.
TennoBast MOIIHOCTb.
[TpaBwmiia Kupxroda.

13

Wuaykiust MarHuTHOTO
nosist. Cuita AMmriepa u cuma
Jlopenua. 3akon buo-Casapa
-Jlarutaca.

14

Teopema o LMpKyISUUAN
BEKTOPA MAarHUTHOM
MHIAYKIMHA. MarautHoe 1nosue
B BEIIECCTBE.

15

IToTok BeKTOpa MArHUTHOMN
uHaykuuu. Pabora mar-
HUTHOTO TIOJIS.
DneKTpoMarHuTHas
nHAyKuyst. CaMOMH Ty KIS
Y B3aMMOWHIYKIIHS.
OHeprust MarHUTHOTO MOJIS.

9
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DNeKTpOMarHuTHas
WHIYKIHUSA.

3.4 JIabopaTopHbIE 3aHATHS

n/m

Ne
pazaena
JACIIUTLIT
WHBI

HaumenoBanue 3anatuit

O0BeM B akaj.yacax

Bcero

B TOM YMHCJIIE, B
WHHOBAIMOHHON

dhopme

B TOM YHCIIE,
B
JJIIEKTPOHHOMU

dbopme

JlaGoparopHas padora
"N3mepenne 00beMOB Tell
MPaBHIILHOE TEOMETPUICCKOM

dopmbr"

JlaGoparopHbie paboThI
"[IpoBepka BTOpOro 3aK0OHa
HrroTona na mammmae Atyna"
i "M3yueHne 1BUKEHUS
TeJa 110 HaKJIOHHOU
IUIOCKOCTH" HJIN
"UcciienoBanue 3aKOHOB
CTOJIKHOBEHHUS Ten"

JlaboparopHast paboTa
«[IpoBepka OCHOBHOTO 3aKOHA
JMHAMHUKH BpallaTeIbHOTo
TBYDKEHHSI C TIOMOIIBIO
maaTHuKa O6epbeka" win
"N3y4yeHne 3ak0HOB
COXPAHEHUs SHEPTHU NIpU
BPAIICHUH C TIOMOIIBIO
MasTHUKa MakcBemna'.

JlaboparopHast paboTa
«Onpenenenre yCKOpeHus
CBOOOHOTO majeHus"

JlaGoparopHas pabota
«3yueHune 3aKkOHOB yIIpyrou
nedopMarium»

JlaGoparopHas pabota
"OnpeneneHue

KO3 UIMeHTa BI3KOCTH
s)kuakoctd MetogoM Crtokca"

JlaboparopHast paboTa
«OmnpeneneHne OTHOLIECHUS
TEIUIOEMKOCTEH BO3/1yXa
MetozioM Knemana-/lezopmay.

N3yuenue
3IEKTPOCTATUYECKOTO MOJIs

10




OrnpenesieHne MOUTHOCTH U
KII/I nucrounuka Toka

10

[IpumeneHune npasuiia
Kupxroda nns
Pa3BETBJICHHBIX LEIEH.

11

N3yuenue 3akona Oma.

12

Omnpenenenne
TOPU30HTAIILHOU
COCTAaBJISIFOLLICH
HaNpsHKEHHOCTH MarHUTHOTO
oJIsT 3eMJTH.

13

Onpenenenue yJIeabHOTo
3apsiia AJIIEKTPOHA

14

Onpe;[eneHI/Ie HHAYKTHBHOCTHU
KaTylIKH.

15

Wzyuenue 3apsaaku u
Pa3psIIKK KOHIECHCATOPOB

16

Nzydenne heppoMarHeTHKOB

17

N3mepeHne 1iMHbI CBETOBOM
BOJIHBI C IIOMOIIBIO
TU(PPAKLNOHHON PEIIETKH.

18

Onpenenenue paguyca
KPHUBU3HBI JIMH3bI C TIOMOIIBIO
kosen, HerotoHa.

19

N3ydenue siBneHus
UHTEepEPEHINH CBETa HA
npumepe ounpusmsl OpeHes.

20

N3yyenune nudpakuuu ot
menu. OnpezeneHue MupUHbI
101 (178

21

W3ydeHue BHEITHETO
dboTorddekra.

22

HSy‘ICHI/Ie IIOITIOIICHHS CBETA
BCIICCTBOM.

23

N3yuenue miocko-
IOJIIPU30BAHHOTO CBETA.

24

[IpoBepka cOOTHOIIEHUS
HEOIPEETCHHOCTEN I
(hOTOHOB.

25

W3yueHne onTu4eckoro
KBaHTOBOTO T€HEPaTopa.

Daonn

104

11




5 ®oHA OLEHOYHBIX CPEACTB AJIsl INPOBEIACHHUS IPOMEKYTOYHOM
aTTecTauuu

O1eHOYHBIE CPEACTBA HAXOATCS B MPHIIOKEHUH K PabOYrM
nporpaMMam JUCIUTUINH.

6 IlepeyeHb OCHOBHOM M JONOJHHUTEJbHON Y4eOHOH JMTEPaATYpHI,
HEO0X0AMMOM 1JIsl OCBOEHM S TUCHUIINHBI (MOXYJIs1)

6.1. OcHOBHAas JUTEpaTypa

ABTOpBI, 3arnasue HUznarenscTBO,
COCTaBUTEIN rof
JI1.1 | bapanoBa 1. A., MexaHnuka: y4ue0. mocobue KpacHospck:
Hcaxos P. B., UIIK CDY, 2008
Cumenuyk C. A.
JI1.2 |Uponos U. E. 3amauu 1o obmiei ¢pusnke: yaeOHoe Mocksa: Jlansb,
nocoOue JyIst By30B, 00yYatOLIUXCs 110 2009
€CTECTBEHHOHAYYHbIM, I1€JarOrTHYeCKUM U
TEXHUYECKUM HalpaBJICHUSIM U
CHEUATbHOCTAM
JI1.3 | CaBenbes . B., Kypc obmieit pusuku: T. 1. Mexanuka. Mocksa: Knopyc,
Casenbes B. 1., MornekynsipHas ¢pusnka u TepmoguHamuka: | 2009
Cagenbes B. U. B 4-x T. : yueOHOE TocoOue /Uil By30B IO
TEXHUYECKUM CHELUATbHOCTSIM U
HaIpaBJICHUSIM
JI1.4 | CaBenbes . B. Kypc o6meit ¢pusuku: T. 1. Mexanuka. Cankrt-
MounekynsapHas ¢pusnka: yaeoHoe mocooue [TerepOypr ;
JUIst By30B 10 TexHuuyeckuM (550000) u Mocksa ;
texHosiornueckum (650000) Kpacnonap: Jlanb,
HanpaBJIeHUSM : [B 3 T.] 2016
JI1.5 | Tpopumona T. U. | Kypc ¢pusuku: yuebnoe nocodue M.:
U3 narensckuii
LEHTP
"Axkagemus",
2015
6.2. JlononuurenpHasd aureparypa
ABTODBI, 3arnasue N3narenscTBo,
COCTaBHUTENHU rof
JI2.1 | Ky3nenos C. U. Kypc ¢usuku ¢ mpuMepamu pereHus CII6. [u ap.]:
3ama4: yueO. mocoOue s CTy/IeHTOB By30B, |Jlanb, 2014

00yYaroLINXCS 110 TEXHUY. HAIIPABICHUSIM
HOATOTOBKU M CIIEUATBHOCTSIM : JIOTI.
HMC no ¢uzuke MO u nayku PO

7 IlepeueHb pecypcoB HH(POPMANUOHHO-TEJICKOMMYHUKAIUOHHOMN
cetu «AHTEepHET», HEOOXOAMMBIX JIJIs1 OCBOCHUSA IMCIUIJIMHBI (MOIYJIs1)

6!

1. http://www.timetoast.com,
(HanpuMmep
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http://www.timetoast.com/timelines/13
55851),

32 |Enunas xomnekius [JOP (http://school-

collection.edu.ru/catalog/rubr/fe2fa68f-
4cbb-4317-a21e-40a8adb376b1/

33 | Cepus mpoaykToB “BupryanbHas (https://allsoft.ru/software/independent-
naboparopus 1o ¢pusuke” vendors/176730/virtualnaya-
laboratoriya-po-fizike-dlya-
shkolnikov/)
24 | Physics Simulations (http://interactives.ck12.org/simulations
/index.html)

8 Meroanueckue ykKa3aHus AJdsi OOY4YalOIIUXCS MO OCBOEHUIO
AUCHMILIMHBI (MOYJIs1)

Y4eOHO-METOAMYSCKUE Marepuaibl Il  CaMOCTOSTENBHON paboThI
OOydYaroIMXCcsi W3 YWCIa WHBAIAIOB W JIMIl C  OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMHU 3JI0POBbSI MPEIOCTABISAIOTCA B (hOpMax, alanTHPOBAHHBIX K
OrpaHMYCHUSAM MX 370POBbS M BOCHPUATHS HHGOPMAIMK B 3aBHCHMOCTH OT
HO30JIOTHH:

JIJis M1 ¢ HapyIIEHUSIMU 3PEHUS:

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jljis avIl ¢ HapYHICHUSMH CIyXa:

— B TeyatHout opme,

— B )opMe 3JIEKTPOHHOTO JIOKYMEHTA.

JIJis M1l ¢ HapYLICHUSIMU OTIOPHO-IBUIATEILHOIO arrapara:

— B TeuarHoit popme,

— B (hopMe SIEKTPOHHOTO JIOKYMEHTA.

Meroauueckue ykazaHus

1. OOmas ¢usuka. MexaHuka W  MOJEKyJspHai  (usmka.
Jlaboparopusbiii npaktukym / A.E. Bypyuenko, [u ap.]. —Kpacnospck: M3a-
Bo COYVY, 2012.

2. DnexTpuyecTBO U MarHeTusM. Jlaboparopubslii npaktukym / A.E.
bypyuenko, B.A. 3axaposa [u ap.]. -Kpacnosipck: UIIK CDY, 2010.

3. Onruka u aromHas ¢usuka. Jlaboparopusiii npaktukyMm / A.E. Bypy
-ueHko, B.A. 3axaposa [u ap.]. — Kpacnospck: UIIK COY, 2011.

4. bypyuenko, A.E. OOmas ¢usnka. Mexananka. MonekynsapHas
¢uszuka. Onekrpocrarvka. I[locTossHHBIA TOK. DiekTpoMarHeTusM. ONTHKa.
AtomHas W spepHas (usmka y4yeOHO-MeToAuueckoe rmocobue s
OakamaBpoB / A.E. bypywenko, W.A. Jlormno, C.M. MymapanoBa. —
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Kpacnosipck: U3n-so COY, 2012.

5. O6mas ¢usuka. KoHTpoapHBIE 3amaHus IS CHCIUATUCTOB :y4eOHO
-metoanyeckoe nmocooue / A.E. bypyuenko, B.JI. CepeOpennukoB [u ap.]. —
Kpacnosipck, 2012.

6. bypyuenko, A.E. Metonuueckue yka3aHusi K KypcOBOW paboTe Mo
00-meli  pusmke  :yuyeOHO-METOAMYECKOe  IMOcoOMe Ui  CTYACHTOB
uHKeHepHbix cnenu-anbHoctet COY/ A.E. bypyuenko, A.K. Mockanes,
B.JI. Cepebpennukos, ['H. Xapyk. — Kpacnosipck, 2016.

7. YMK] «®uszuka» [DNeKTpOHHBIA pecypc| : KOHCHEKTHI JICKLWU,
nabopatopHble pabOThI, 3amauM [Jis crenuanbHocTed «WHkeHepHbIe». —
Pexum JOCTYIa: http://catalog.sfu-kras.ru/cgi-
bin/irbis64r 14/cgiirbis_64.exe?

P21DBN=UMKD&I21DBN=UMKD&S2 1 FMT=fullwebr&Z211D=&C21C
OM=S&Z21MFN=1172

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX IpPH
OCYIIeCTBJIEHUH 00pPa30BaTeJbLHOI0 Mpolecca no JUCHUIUIAHE (MOIYJII0)
(mpu HEOOXO0AMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 00ECTICUCHHUSI

9.1.1|1. YuyeOGHO-MeTOoaMYEeCKOe oOOecreueHne TUCHUIUTMHBI «DHu3uKa» [IIeKTPOHHBIN
pecypc] : KOHCHEKTHI JIEKIHH, jJabopaTtopHble pabOThI, 3a1aun ISl CIICIIHATHHOCTEH
«Unxenepubien. — KpacHospck, 2014. — Pexum goctyna: http://lib3.sfu-
kras.ru/ft/files/'umkd/170/u

9.1.2 2. MamyxkoBa, A.E. Kypc ¢usuku mans cnemumanurera. B 3 4. Y. 1 [DnexkTpoHHBIHA
pecypc] : oSnekTpoHHBIM oOywaromuit kypc / A. E. MamykoBa // Cucrtema
anekTpoHHoro oOyuenus COVY e.sfu-kras.ru. — Kpacnospck, 2014. — Pexum
nocrtymna: http://e.sfu-kras.ru/course/view.php?id=1034.

9.1.3 3. MamykoBa, A.E. Kypc ¢usuku nns cnenmanurera, B 3 4. Y. 2 [DnekTpoHHBIN
pecypc] : OneKTpoHHBIM oOywaromuii kypc / A. E. MamykoBa // Cucrema
annekTpoHHOro obOydyenus COY e.sfu-kras.ru. — Kpacnospck, 2014. — Pexum
nocrymna: http://e.sfu-kras.ru/course/view.php?id=1069.

9.1.4|4. MamykoBa, A.E. Kypc ¢usuku mis cnenuanmurera. B 3 u. Y. 3 [DnekrpoHHBII
pecypc] : oanmekTpoHHBIM oOyvarommii kypc / A. E. MamykoBa // Cucrema
anekTpoHHoro oOydyenus COY e.sfu-kras.ru. — Kpacnospck, 2014. — Pexum
nocryna: http://e.sfu-kras.ru/course/view.php?1d=1062.

9.1.5|1. IlouckoBas cucrema Yandex [DNeKTpOHHBIH pecypc| : 3arjaBHas CTpaHHUIA. —
PexxuMm noctyna : www.yandex.ru.

9.1.6 | 2. TlouckoBas cucrema Google [DnexkTpoHHBI pecypc] : 3ariaBHas CTpaHULA. —
Pexxum nmoctyma : www.google.ru.

9.1.7|3. Menuiineiii moptar Rambler [DnekTpoHHBIH pecypc] : 3arimaBHas CTpaHUIA. —
Pexxum moctyma :www.rambler.ru.

9.1.8|4. Caiitr MunucrepctBa o0pa3oBaHusi W Hayku PO [DnekTpoHHBIH pecypc]
3arjaBHas cTpaHuia. — Pexxum noctyma : http://www.mon.gov.ru.
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9.1.9

5. TocymapcTBeHHas yHUBEpcalbHas HayyHass OuOnmoreka KpacHosipckoro kpas
[DnexTponHBIi pecypc] : obunuanbHBINA caiiT. — Pexxum goctyna : http://irbis.su.

9.1.1

6. denepatbHbIN LIEHTP MH(}OPMaIIMOHHO-00pa30BaTENbHBIX pecypcoB

0| [OnexTpoHHblii pecypc] : oduuuaneHbIi caifit. — Pexum  goctymna

http://fcior.edu.ru.

7. EcrecTBeHHOHAay4yHBI O0pa3oBaTeNIbHBIA TMOpPTaT [DJIEKTPOHHBIN pecypc]
oduManbHbIN caiT. — Pexxum moctymna: http://en.edu.ru/.

8. Hayunas osnexkrpoHHas OubaMoTeKa [DJEKTPOHHBIM pecypc] : odUIUATBHBIN
caift. — Pexxum noctymna : http://www.elibrary.ru.

9. Kabempa wu nabGoparopus ¢u3ukn MOCKOBCKOTO HWHCTUTYTa OTKPBITOTO
oOpa3oBaHMs [DJNEKTPOHHBIA pecypc| : opUIMATBHBIA caifT. — Pexum nocryma:
http://fizkaf.narod.ru.

10. OO030p 5IEKTPOHHBIX YYEOHHMKOB M YYEOHbIX MMOCOOMII Mo ¢usuke [Dnek-
TpoHHBIH pecypc] : busnec-oOpazoBanue B Poccun: odunmaneubii cadt MBA. —
Pexxum noctyma: http://www.curator.ru/e-books/physics.html

11. Otkpeitas @usnka [DNEKTPOHHBIN pecypc] : y4eOHBI KOMIBIOTEPHBIA Kypc MO

5 | dbusuke. — Pexxum poctyna: http://college.ru/physics.

12. OGyuaromas nporpamma 1o ¢usuke «Kupas Ouzuka»y dusnka [DneK-TPOHHBIN
pecypc] @ Odunuanbabii calT «IHCTUTYT HOBBIX TeXHOJIOTUI». — Pexxum nocryna:
http://www.int-edu.ru/soft/fiz.html.

13. Komneknus «EcTecTBeHHOHAy4YHBIE AKCIIEPUMEHTH» : (U3HKA [DIEKTPOHHBIN
pecypc] : OdunuansHbBIl CaUT POCCHICKOTO OO0IIE0O0pa30BATEIILHOTO IMOPTATA. —
Pexxum moctyma: http://experiment.edu.ru.

14. 3aounas ¢usuKo-TexHUUYeckas mkoja npu MDPTU [DnexktponHslii pecypce] :
odunranbHBIN caiiT. — Pexxum poctyma: http://www.school.mipt.ru.

15. ®u3uka B aHUMaMAX [DJEKTPOHHBIM pecypc| : o(UUMAIbHBIN cailT. —
Pexxum moctyma: http://physics.nad.ru.

16. Open access to 942,059 e-prints in Physics, Mathematics, Computer
Science, Biology, Quantitative Finance and Statistics [DnexkTpoHHBIpecypc]

opunmansueicaiit Cornell University Library. — Pexxumanoctyna: http://arxiv.org.

9.1.2|17. DNEKTPOHHBIA Y4EOHO-METOAMYECKHUN KOMIUIEKC MO (DHU3UKE IS CTYJICH-
1|ToB MDU [DnekrpoHHBId pecypc| : oQuIHaNbHBI caiit. — Pexum mgocryma:
www.auditoriya.info/index/students_fizika/id.488.
9.1.218. Pemenus 3amad mo ¢usumke u3 ydyeOnmka HMpomgoa. Crucok (U3HUECKUX
2 |KOHCTaHT  [DnekTpoHHBIM pecypc] : (¢Gopymbl 1O Y4eOHBIM  MarepHaiam
http://irodov.nm.ru/
9.1.2|19. duznka 00mEeo0pa3oBaTeIbHON  IMIKOJBI  [DJIEKTPOHHBIA  pecypc]
3 | obunmanbHeIi caldT. — Pexxum nocryna: http://fizik.bos.ru.
9.1.2120. Bricmias ¢usuka: ®dusmka ¢ 3aBUCUMOCTBIO 3apsiia OT CKOPOCTH, CBEpX-
4 | CBETOBBIMH CKOpPOCTSIMH M 0€3 3aMeJICHUSI BpPEMEHH [DJEeKTpOHHBIM pecypc] :
Hay4yHO-TIO3HaBarenbHbld  cait  Ousera  AxumoBa. —  Pexum  gocrtyna:
http://www.acmephysics.narod.ru/
9.1.2|21. Bupryanbubiit  kny0  ¢usuku  «HbroTon» [DnekTpoHHBIM  pecypc]
5 | opunmanbueIit caitT. — Peskxum gocryma: http://www.edu.ioffe.ru/apple/
9.1.2(22. WNHTepakTUBHBIN TMEpeBOJ €AMHUI] M3MEpPEHUM [DNEeKTpOHHBIM pecypc] :
6 | obunMaTpHBIN caiiT. — Pexxum goctyna: http:// www.convert-me.com/ru/
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9.1.2|23. Kabuner ¢usuku Cankr-IlerepOyprckoro YHHBEpCHTETa IEJaroruueckoro
7 |mactepcTBa [DNEKTpOHHBIM pecypc] : oduuuanbHblil caiT. — Pexxum npoctyma:
http://www.edu.delfa.net:8101/
9.1.2|24. Onrtuka: yuebHoe mocobue, BHUpTyalbHas Jaboparopusi, CIPaBOYHO-
8 |uadopmanonnas 0aza [DNEKTPOHHBIM pecypc| : 00pa3oBarelbHBIN CEpBEpP. —
Pexxum noctyna: http://optics.ifmo.ru.
9.1.2|25. DNEeKTPOHHBIN KypHaT «DU3UKOMIT» [DNEKTPOHHBIN pecypc] : Marepuaibl
9 | nnst m3ydenus pusuku. — Pesxxum nocryma: http://physicomp.lipetsk.ru/
9.1.3|26. VY4eOHble Marepuaibl MO (U3MKE - MEXaHUKA, TEPMOIAMHAMHUKA, AIJIEKTPO-
0 | ZMHaMuKa, SJIEKTPOCTAaTHKA, ONTHKA, KBaHTOBasd (u3uka [DneKTpoHHBIA pecypc] :
3JIEKTPOHHBIN KOHCYJIBTaHT o ¢du3uke. - Pexnm JoCTyIa:
http://www.omsknet.ru/acad/fr_elect.htm
9.1.3|27. Snepnas ¢usuka u crpoenune ConHna [DIEKTPOHHBIA pecypc]| : ydeOHUK
1| s LIUPOKOIO Kpyra yyuTarenen. - Pexnm JocTyIna:
http://www.irnet.ru/olezhka2/prosvet/wnuclear/wnuclear.shtml
9.1.3(28. JemoncTparmonHelii  kaduHeT Qusukun HIY - onmcanus, HOBBIC
2 | pa3pabOTKH, BHIEO3aNMCH JEMOHCTPALMOHHBIX OMNBITOB IO pazfaenaMm (U3UKU
[OnmexkTponHbIii  pecypc] @ odummaneHbIi  caiit. —  Pexum  gocryna:
http://www.phys.nsu.ru/dkf/
9.1.3]29. Judpakuusa. MuTepakTuBHbIE Mojenu [DneKTpoHHbIH pecypc] : I'enesuc
3 | 3Hanuid. — Pexxum moctyma: http://www.kg.ru/diffraction/
9.2 IlepeueHb HEOOXOAUMBIX MH(GOPMAIIMOHHBIX CITPABOYHBIX CHCTEM
9.2.1|1. IlouckoBas cucrema Yandex [DNEeKTpOHHBIH pecypc| : 3arjaBHas CTpaHHUIA. —
Pexxum noctyna : www.yandex.ru.
9.2.2|2. TIlouckoBas cucrema Google [DnexTpoHHBI pecypc] : 3ariaBHas CTpaHULA. —
Pexxum noctyma : www.google.ru.
9.2.3 3. Meawmitaeiii moptan Rambler [DmekTponHBI pecypc| : 3arjmaBHas CTpaHHWIA. —

Pexxum noctyna :www.rambler.ru.

10 MarepuaabHO-TEeXHUYECKAS 0a3a, Heo0XoauMas hif) 6 |

OCyIIeCTBJIEHHSI 00Pa30BaTEJIBLHOIO NMPOLEcca Mo AUCIHUILINHE (MOTYJII0)

Jlnst ocymiecTBieHUs] 00pa3oBaTeIbHOrO Ipolecca Mo AUCHUILINHE «Du3nka» B
COY wuMmewTca  JEKIMOHHBIE ayJUTOPUU C HUHTEPAKTUBHOW  JOCKOM U
JIEMOHCTPAIMOHHBIM  000py/ZIOBaHUEM U y4eOHbIe J1a0oparopuu:M3MEpUTETHLHOTO
MPAaKTUKyMa, MEXaHUKH, MOJEKYJISApHOW (U3MKH, DIEKTPUUECTBA U MAarHeTHU3Ma;
OINITUKH, aTOMHOW W SACpHON (DM3MKH, OCHAICHHbIE COBPEMEHHBIMH KOMIUIEKCAMH
71a00paTOPHBIX PabOT U UHTEPAKTUBHBIMU TOCKAMH.

Jlaboparopuu MO3BOJISIOT BBIMTOJHUTE 223 51a00paToOpHBIX PabdOThI, U3 KOTOPHIX:92
paboThl MO0 U3MEPUTEILHOMY IMPAKTUKYMY, MEXaHUKE U TePMOAMHAMUKE, 52paboTbl
M0 SJEKTPUYECTBY M MarHetusmy, 79 paboT 1O ONTHKE, aTOMHOW W SIEPHOM
¢busuke.

JlucuMninuHa  ajanTupoBaHa Ui MHBAIWAOB U JIMI C  OTPaHUYEHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSl, U €€ peaau3alys OCYIIECTBISIETCS C HCIIOJIb30BAaHHEM
CpeaCcTB 00yUueHus OOIIETO U CHEIHATHHOI0 Ha3HAUCHUSI:

1. ycunuTenbHas anmnaparypa,
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2. anmaparypa AJis BU3yalIu3allly cO CIIEHUATbHBIMA BO3MOXKHOCTSIMU

3. cpezAcTBa 3aMMcy M BOCIIPOU3BEICHHS ayAHO- U BU1€0-UH(POpMAIIH

4. cuctembl OecrnpoBogHOW Tmepenadyn 3Byka (FM-cuctemsl) 11 yCHIICHHS
pa3s00pUMBOCTH peur MPENnoAaBaress U Ipyrux roOBOPSIIMX

5. bpailieBCKOM KOMIIBIOTEPHON TEXHUKH

6. KomnbroTepHbIX  TH(IOTEXHOJIOTHH,  OOecrneyuBaOIIUX  MpeoOpasoBaHue
KOMITBIOTEpHOW HH(GOpMAMK B JOCTYyIHBIE g He3psuux (opmbl (mporpamm-
CHHTE3aTOpOB peuH, npeoOpazoBarenieil B penbeHO-TOUECUHBIH WM YKPYMHEHHBINH
TEKCT)
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