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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

[ens mpenogaBanust TACIUATLTAHBI

B nacrosimee Bpemsi «Pusmka», Kak ydeOHas MUCIUILUIMHA, MPHOOpera
WCKIIIOUUTENIbHO BaXHOE 3HaueHue. Pe3ynbrarsl BHeApeHUs (QU3NIECKUX
HCCIIEIOBAaHUM SIBJISIFOTCSI OCHOBOM BBICOKMX TEXHOJIOTMH B IPOU3BOACTBE. B
CBSI3M C OTUM MOJICPHM3AIM W Pa3BUTHE Kypca OOIIeH (QU3WKH OYCHb BOKHBI
JUTSL TIOJITOTOBKH COBPEMEHHBIX HH)KEHEPHBIX KapOB.

[Iporpamma muctunnunbl  «®du3uka» nomwkHA OBITH cPopMUpOBaHA
TakuM 00pa3oM, dYTOOBI JaTh CTYJEHTaM TPEJICTaBICHHE OO0 OCHOBHBIX
pazienax GU3WKK,  MO3HAKOMHTh WX C  HauOoJiee  BAOKHBIMH
HKCIIEPUMEHTATBHBIMU U TEOPETUUECKUMH PE3yIbTaTaMu.

[lenr mpenomaBanusi (U3UKH COCTOUT B TOM, 4YTOOBI Ha OCHOBE
TUAIEKTHYECKOTO METOJIa JIaTh 3HAaHUS BOKHEHIIMX (PU3NYECKUX TEOPUH U
3aKOHOB, MOKa3aTh 3HAYUMOCTh COBPEMEHHOW (PM3HWKH W €€ METOOB, HAyYHTh
CTYJICHTOB TPUMEHATHh 3HAHWsS (PU3NYECKUX TEOPHM M 3aKOHOB K PEIICHHIO
WHXCHEPHBIX 3a/1ad.

B pesynabrare ocBoeHHMs IUCHMIUIMHBI «DH3MKa» CTYICHT JOJIKEH
U3YYUTh  (PU3WYECKHE SBICHHWS W  3aKOHBI  (DM3WKHM, TpaHHIBl  HX
OPUMEHUMOCTH,  TPUMEPHl  MPUMEHEHHMs]  3aKOHOB B BaKHEHIIUX
MPAKTHYECKUX TPUIOKEHUAX; IMO3HAKOMUTHCSA C OCHOBHBIMH (DU3HUSCKUMU
BeJIMYMHAMH, 3HAThb HX ONPEICICHUE, CMBICI, CIIOCOOBI WM eIUHHUIIBI HX
U3MEPEHUS, MPEICTABIATh ceOe (PyHIaMeHTanbHbIE (HU3NUSCKUE OMBITHI U UX
poJib B pa3BUTUM HAyKW; 3HATb HA3HAYCHUE W TPHUHIUNBI JACHCTBUS
BaKHEWIMX  usnyeckux npubopoB. CTyIeHT MHODKEH IOHUMarh |
WCIIOJIB30BaTh B CBOCH IPAKTHUCCKOW JCATCIBPHOCTH 0a30BbIC KOHICIIIUN U
METO/Ibl, Pa3BUTHIE B COBPEMEHHOM €CTECTBO3HAHUM.

1.2 3agauy U3yuYeHUA JTUCITATLUIHHBI

3agauu M3y4eHUs! AUCIUIUIMHBI

. Co3nanne 'y CTYyAGHTOB OCHOB  JIOCTaTOYHO  IIMPOKOM
TEOPETUUECKOW TMOATOTOBKM B OO0JACTH (PU3MKH, TO3BOJAIOMIEH Oyaylum
UH)XCHEpaM  OpUEHTHPOBarbcd B  MOTOKE HAayyHOW M  TEXHUYECKOU
uHbopMaliK, OOECHeUYMBAIONIE MM BO3MOXHOCTh HCIIOJIb30BaHUSI HOBBIX
(Gu3NYecCKuX TMPUHLUIOB B TEX OO0JACTAX TEXHUKHU, B KOTOPBIX OHU
CHEIUATU3UPYIOTCA.

. @OopMUPOBAHWE Y  CTYJICHTOB KOMIIETCHIIMA  HAYy4YHOTO
MBIIUICHUS, TPAaBWIBHOTO TOHMMAHUSl TPaHULl TNPUMEHHMOCTU Pa3IMYHbIX
bu3NYeCcKuX TOHSTHI, 3aKOHOB, TEOPUM U yMEHUS OLEHUBATh CTENEHb
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JIOCTOBEPHOCTH PE3YJbTATOB, MOJYUYECHHBIX C MOMOIIBI) 3KCHEPUMEHTAIBHBIX
WJI MareMaru4ecKuX METOJI0OB UCCIIEOBaHUS.

. YcBoeHHE OCHOBHBIX (PU3MUYECKHX SIBJICHHH W 3aKOHOB
KJIaCCUYECKOM M COBpeMEHHOM  pusuku,  MeTogaoM  (HU3NYECKOro
UCCIIEIOBAHUSL.

. O3HakoMJIeHHE  CTYJCHTOB C  COBPEMEHHOW  Hay4YHOU

JUTEPATYpOll W BBIPAOOTKA Yy CTYJEHTOB HAyalIbHBIX HABBIKOB IPOBEIACHUS
HKCIIEPUMEHTAIbHBIX ~ HAyYHBIX HUCCJEJIOBAaHUN  pa3IMYHbIX  (PU3UYECKUX
SABJICHUH YU OLEHKHU NOTPENTHOCTH U3MEPEHUS.

. BbelpaboTka y CTyA€HTOB NPUEMOB M HAaBBIKOB PEIICHUS
KOHKPETHBIX 3a7ad M3 pa3HbIX oOsacTedl (PU3MKH, TOMOTAIOIIUM CTYJIEHTaM B
JATBHENIIEM pelaTh HHKCHEPHBIE 3a/1a4H.

1.3 TlepeyeHp MIaHUPYEMBIX PE3yJbTaTOB OOYYCHHUS IO JUCIUTLINHE
(MOIyNI0), COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaraMd OCBOEHUS
o0Opa3oBareIbHON MPOrpaMMbl

OIIK-4:cnoco0HOCTBIO HCTI0Ib30BATh 3aKOHbI M METO/Ibl MATEMATHKH, €CTeCTBEHHBIX,
TYMAHUTAPHBIX H IKOHOMHYECKHX HAYK NIPH pellleHUH NpodeccHoHANTBHBIX 3a1a4

Yposens | CIOCOOBI NPUMEHEHHUSI METO/I0B U 3aKOHOB (PU3HMKH B MIPAKTHUECKUX
IIPUIIOKEHUSAX.
Yposens 2 OCHOBHbIE (pU3UYECKHE SBJICHUS U OCHOBHBIC 3aKOHBI (DU3UKH; TPAHUIIBI

MNMPUMCHUMOCTH UX OITMCaHMH.

VYposens 1 OOBSCHUTH OCHOBHbIE HAOJII01aeMbIe TIPHUPOIHBIC U TEXHOTCHHBIE
ABNICHUA U 3(PPEKTHI ¢ MO3ULNN COBPEMEHHBIX TPAKTOBOK
byHIaMEHTATHHBIX (PU3HUUECKUX B3aMMOICHCTBHA.

Yposens 2 YKa3bIBaTh 3aKOHBI, OIMCHIBAIOIINE JAHHOE SABJICHUE WU dPEKT.

VYposens 1 MCTIOJIB30BaHUsI OCHOBHBIX 00IIe()U3NIECKIX 3aKOHOB U TIPUHIIUIIOB B
BOKHENIINX PAKTUYECKUX MTPUIIOKEHUAX

YpoBeHs 2 . CriocoGHOCTBIO BBISIBISTH €CTECTBEHHOHAYYHYIO CYIIHOCTD
po0JieM, BO3HUKAOIINX B X0/1€ MPodhecCHOHATbHON ACSITETLHOCTH,
MIPUBJIEKATH JIJIS1 X PELIEHUS] COOTBETCTBYIOLIUI (PU3UKO-
MAaTeMaTU4YeCKUi anmnapar

1.4 Mecto aucCHUIUIMHBI (MOJIYJiA) B CTPYKType 0Opa3zoBareinbHOMI
IPOrPaMMBI

JUtst BBIIEYKA3aHHBIX HANPaBJICHUW JaHHAs JUCLUIUIMHA SIBISETCSA
BapUATHUBHOMN

[Ipu noctpoeHun Kypca (pU3MKH B MPOLECCE pEeATU3ALUN KOHKPETHOM
o0pa3oBaTeIbHOM MPOrpaMMBbl, JTOMYCKAeTCsl BHECEHHME B HEE HW3MEHEHUH,
YUUTHIBAIOIIUX OCOOEHHOCTH BO3HUKAIOIINX MEXIUCUUIUTMHAPHBIX CBSI3EH.



[Ipuctynmas k W3y4YeHHWIO IUCHUILINHBI «DH3UKa», CTYJACHT JOJDKCH
3HaTh (U3HMKY ¥ MAaTEMAaTHKy B MpeJieax IporpaMMbl CPEIHEH IIKOJIBI.

JIist  yCHemHoOTo  OCBOCHHWSI  JUCHUIUIMHBI HEOOXOMWMBI  3HaHWUS,
MOJIyYCHHBIC TIPM HM3YyYCHHM MaTeMaruku — TIPeKIe BCEro M3 Kypca
MareMaTu4ecKoro aHanmm3a (MPOW3BOAHAS CIIOKHOW (YHKIMH  OJHOTO
apryMeHTa, aHanmu3 (QYHKIIMA Ha OJKCTpemyM, auddepeHnnpoBanie B
YaCTHBIX  TMPOM3BOAHBIX, HWHTETPUPOBAHWE, OJIEMEHTHI TEOPUU  TOJIA
(TpamueHT, TUBEPTEHIIMS, POTOD)).

ITpu moctpoeHnn Kypca (PU3UKH B MPOIECCE peATH3AUA KOHKPETHOM
o0pa3oBareabHOW MPOTPaMMBI, JOIYCKAeTCS BHECEHHE B HEe H3MEHEHUH,
YYHUTBIBAIOITUX OCOOCHHOCTH BO3HHUKAFOIINX MEKIUCITUTIIIMHAPHBIX CBSI3EH.

1.5 OcobenHOCTH pean3aii JUCIIUIIINHBI
S3pIk peanuzauvu IUCUMIUIAHBI Pycckuii.

Huctuninnaa (Mmoaynib) peanusyercsa 6e3 npumenenust 90 u JIOT.



2. O0beM TUCHUILIMHBI (MOTYJIS1)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

CemecTtp

Oomast Tpy10eMKOCTh
JTHCIUTIIHHBI

14 (504)

5 (180)

9 (324)

KonTakTHas padora ¢
npenofaBaTesieM:

0,78 (28)

0,28 (10)

0,5 (18)

3aHATHA JICKIIMOHHOI'O THIIA

0,33 (12)

0,11 (4)

0,22 (8)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

0,06 (2)

0,06 (2)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

0,39 (14)

0,11 (4)

0,28 (10)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHass pabora
o0y4JaoImmuxcs:

12,75
(459)

4,61 (166)

8,14 (293)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

Her

KypcoBas pabota (KP)

Her

Her

Her

IIpoMekyTOYHASI ATTECTAUSA
(3auéT) (Ix3amen)

0,47 (17)

0,11 (4)

0,36 (13)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHSTHH )
3ansaTus
CEMUHAPCKOTO TUTIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
No /i (pasnes) nexiuonH | [Ipaktuue | paboOTHI TenbHast | DopMuUpyeMbie
- P Oro THITa CKHE U/Anu pabora, KOMITCTCHIIH
JUACITUTUTAHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o] 2 A I~ L 7
Moy o2 2 2 80 OINK-4
Mexanuka
Monaynb 2
’ TepMoauHamuka | 0 | 38 OIK-4
U MOJICKYJISIpHAsA
¢duzuka
3 |Monyxe 3 1 0 1 48 OTIK-4
DIIEKTPUIECTBO
4 |Monyre 4 2 0 2 64 OIIK-4
Marnetnsm
Monayns 5 OnTuka
5 " Il 0 4 121 OIK-4
TEIIOBOTO
U3ITyYeHUS
Mopynb 6
6 AToMHas u 2 0 4 108 OIIK-4
sanepHas (pu3nkKa
Bcero 12 2 14 459

3.2 3aHATUs NTEKIUOHHOTO THUIIA

O0BeM B akaj.yacax

No | Nepasnena 5 B TOM YHCIIE, B
W | AHCUHAILIHE HanmenoBanue 3aHaTuii wHHOBAMOHHof | B TOM 1HCIC, B
bl Bcero bopme ANEKTPOHHON
dbopme
Tema | Kunemarvka u
| 1 JTUHAMUKa 0 0

MOCTYyNareIbHOr0
JBUKEHUS.




Tewma 2 PaboTa. DHeprus.
3aKOHBI COXpaHEHUS.
JnHamuyka
BpaliareIbHOro
JIBUKCHHUS.

Tema 3 MouekyansipHO-
KMHETUYECKas TEOpUs
razoB. TepmoauHaMuKa.

Tema 4 Dnekrpocraruka.
[TocTosHHBII
INEKTPUUYECKUH TOK.

Tema 5 MaruutocTaruka.
MarauTHoe moJje B
BEILIECTBE.
DJIEKTpOMAarHuTHast
WHIYKUHUS

Tema 6 UnTepdepentus
BoJH. [ndpaxims
BosH.Ilonsspusanus BosH.

Tema 7 KBanTOBEIE
CBOMCTBa
3J€KTPOMAarHUTHOTO
W3ITyYCHUS

Tema 8 dusznka aTOMHOTO
SIIPA ¥ DJIEMEHTAPHBIX
YaCTHI]

Daonn
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3.3 3aHATHS CEMHUHAPCKOro TUMA

n/n

Ne
paznena
JIACITATII
WHBI

HaumenoBanue 3anatuit

O0BeM B akaj.gacax

Bcero

B TOM 4YHCJIC, B B TOM 4YHCIJIC,

MHHOBAIIMOHHON

B

dbopme AIIEKTPOHHON

dbopme

Kunemaruka
MOCTYIIATENBHOTO U
BpalIarebHOTO
JIBIDKCHMS. J[MHaMuKa
MOCTYIATEIbHOTO
JIBIDKCHUS.

3aKOH COXpaHEHMUSI
nMItybca. CTOJIKHOBEHHE
gactull. PaboTa cuibl.
MontHocTh. 3aK0H
COXpaHEHHUS
sHepruu.Jlunamuka
BpAaILlaTeJIbHOTO JBUKEHUSI.
MOMEHT MHEpIUH TBEPAOTO
Tena. MOMEHT uMItyJibea.
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3.4 JlabopaTopHBIC 3aHATHS

o/

Ne
paznena
JIACIIUILIT
WHBI

HaumenoBanue 3anatuit

O0BeM B akaja.gacax

Bcero

B TOM 4YHCIIE, B
WHHOBAIMOHHON

dhopme

B TOM YHCIIE,
B
AJIEKTPOHHOU

dbopme

HccnenoBanne CTONTKHOBEHHUS
mapoB. M3ydeHne 3aKkOHOB
BpalarejabHOIo ABUXECHUS U
ompe/ieICHUE MOMEHTA CHITBI
TpeHUs.

OrmpenenieHre OTHOIICHUS
TEIJIOEMKOCTEN TMpHU
MOCTOSIHHOM JIaBJICHUH U
MOCTOSIHHOM 00beMe METOJIOM
Kiiemana-
He3zopma.Onpenenenrie
BSI3KOCTH KHUJIKOCTH METOJIOM
Crokca.

W3yuenune nomnsipuzanuu
IMRJIEKTPUKOB Ha IIPAMEpe
CEeTrHeTO3JIeKTpuKoB.Omnpenene
HUE AJIEKTPOIBIKYIIECH CHITBI
MCTOYHHKA TOKa METOI0M
koMmreHcanuu. Mccnenosanue
ko3¢ duIIMeHTa MOJIE3HOTO
JeWCTBUS HICTOYHUKA TOKA U
MOIITHOCTH, BBIJIEJIIEMON BO
BHEIIIHEH LEIN.

MarnuTtHoEe Moje npsAMoro u
KpyroBoro TokoB.M3y4yenue
OCHOBHBIX (PU3UYECKUX
CBOUCTB (peppOMarHeTHKOB.

N3zyuenne natepdepeHnu
CBETa Ha IPUMeEpE OIbITa
Onra. U3yuenue
IUPPAKLNOHHON PEIIeTKH.

N3ydeHue 3akOHOB TETIOBOTO
H3JIYyYCHUS.

N3yueHne criektpa aroma
BOZIOpOZA

N3yueHune crieKTpoB
W3ITy4eHHS aTOMOB.
Hccnenosanue
K0J1€0aTeIbHOTO CHEKTpa
MOJIEKYJIBI HoJa.




.

4 Ilepeuyennb Y4eOHO-MEeTOANYEeCKOr 0 o0ecrieyeHUs hi ) 6
CAMOCTOSITEIbHOM PA0OTHI 00Yy4AKOIIUXCH M0 JUCHUILINHE (MOAYJIIO)
ABTODBI, 3arnaBue N3narenscTBo,
COCTaBHTEIIN roJ
JII.1 [Kum T. A., ®usuka. PU3MKa aTOMHOTO SIAPA U KpacHosipck:
[lIxypsesa B. b. 3JIEMEHTAPHBIX YaCTHIL: yueOHO- Coy, 2012
METOANYECKNU KOMIIJICKC 110 JUCITUIIIIMHE
JI1.2 | By3makoB A. E., ®dusuka: 1a0. IPaKTUKyM Kpacnosipck:
UYepnos B. K. CoY, 2012
JI1.3 | PsOunun H.A. ®dusnka: yaeOHO-METOAMIECKOE Tocoome Kpacnostpck:
CoVy, 2015
S ®oHA OLEHOYHBIX CPEACTB /sl NPOBEACHUS INPOMEKYTOUHOM
aTrecranmmn

O1eHOYHBIE CPEACTBA HAXOATCS B MPHIIOKEHUH K PAabOYHM
nporpamMmam JTUCIUIUINH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJbHOH Y4eOHOIl JHMTEpaTypbl,
HE00X0MMOi1 VI OCBOCHHS AUCHUILIMHBI (MOXYJIA)

6.1. OcHOBHAas JUTEpaTypa

yueb. nocobue

ABTODBI, 3aryaBue WznarenscTBO,
COCTaBUTEIU roj
JI1.1 | Hetnad A. A., Kypc pusuku: yuebHoe nocodue s Mockaa:
SABopckuii b. M. | TeXHMYECKUX BY30B Axanemust, 2008
JI1.2 | Tpopumona T. U. | Kypc ¢pusuku: yuebnoe nocobue M.:
Uz narensckuii
HEHTP
"Axkagemusa",
2015
6.2. JlononuurenpHas aureparypa
ABTODBI, 3arnaBue N3narenscTso,
COCTaBHUTENU roJ
JI2.1 | AnekceeB b. @., |JlabopaTopHBIi MPAKTUKYM O (U3HKE: Mocksa: Beiciias
bapcykos K. A., y4ueOHOe rmocoOue sl BTYy30B mkoJa, 1988
Boiinexosckas M.
A., bapcykos K.
A., Yxanos 10. .
JI2.2 | Tpopumona T. . | @usuka. 500 ocHOBHBIX 3aKOHOB U Gopmyi: | Mocksa: Beiciias
[crpaBOYHUK] mikomna, 2005
J12.3 | lllemsikoB H. O. ®uzuka. OnTUKa 1 KBAaHTOBAs MEXaHUKA: Kpacnosipck, 1999
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J12.4 | lemsxos H.®. ®usuka: Y. 2. OCHOBBI TEPMOJUHAMUKH U KpacHospck:
MOJIEKYJISIpHOH Gu3uKku. Mexanuka NI KITY, 2001
CIUIOIIHBIX CpeJl M CHIELUATbHA TEOPHS
OTHOCHUTEILHOCTH: yuel. mocodue ais
CTYJIEHTOB 2-TO Kypca AUCTaHIIUOH.
o0yudeHus : B 4-x 4. : yueOHoe nocodue

JI2.5 |llemsikoB H.O. Owuzuka: Y. 3. DnekTpoanHamuka: Y4eo. Kpacnosipck:
nmocoOue JyIsl CTYJEHTOB 2 Kypca UII KITY, 2001
JTUCTAHIIMOH. o0yueHus: B 4-x 4. : yueObHOE
nocooue

J12.6 | ©@pum C. 3., Kypc obmeit pusuku: T. 1. Ouznueckue CaHkrt-

Tumopesa A. B.

OCHOBBI MeXaHUKU. MonekysipHas pusuka.

Kone6anus u BoiHbI: yueOHuK. B 3-X T.

[letepOypr: Jlans,
2007

JI2.7 |YeproB A.T., 3anauHuk mo ¢pusuke: yued. mocodue st M.: U3narenbcTBO
Bopo6neB A.A. BTY30B duzuKo-
MaTeMaTU4YeCKOM
auteparypsl, 2008
6.3. MeTonuueckue pa3padoTKu
ABTOpBHI, 3arnaBue H3narenscTBO,
COCTaBUTENIHU roj
JI3.1 |3n06un B. U., dusnka. Mexanuka: 1a00paTopHbIi KpacHosipck:
Maropun E. E., MPAKTUKYM [JIJIs1 CTYZEHTOB TEXHUYECKUX Coy, 2012
3paxeBckuil B. HaMpaBJIeHUI U CHIEIUATbHOCTEH |
M., 3akapmioka A.
B.
JI3.2 |Maropun E. E., Ouszuka. Mexanuka: yue0.-meto. nocobue | KpacHosipek:
Hsanosa H.b. [ust ctynenToB crent. 140100.62, CoYy, 2012
140400.62, 150100.62, 150700.62,
151000.62, 151600.62, 151900.62,
190100.62, 190109.65, 190401.65,
190600.62, 190700.62, 140700.62,
162107.65, 210400.62, 210601.65,
223200.62, 131000.62, 190110.65,
280705.65]
JI3.3 |Kum T. A,, ®usuka. Pu3MKa aTOMHOTO sIApa U KpacHosipck:
[IIxypsesa B. b. AIIEMEHTAPHBIX YaCTHIL: yueOHO- Coy, 2012
METOANYECKUN KOMILJIEKC M0 AUCIUIUINHE
JI3.4 | by3makoB A. E., ®dusuka: 1a0. MIPaKTUKYM KpacHospck:
UYepnos B. K. CdYy, 2012
JI3.5 | Pabunun H.A. ®duszuka: yueOHO-MEeTOANYECKOe ocodue Kpacnostpck:
Covy, 2015

7 IlepeueHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHHUKANMOHHOM
cetu « MHTEpHET», HEOOXOAUMBIX JJI OCBOCHUA TUCUMUILIMHBI (MOIYJIS)

o1

1. http://www.timetoast.com,

(Hampumep

http://www.timetoast.com/timelines/13558

51),

2. Enmnas xomnekuus 1JOP

11




(http://school-
collection.edu.ru/catalog/rubr/fe2fa68t-
4cbb-4317-a21e-40a8adb376b1/),

3. Cepus npoayktoB “BupryanbpHas
nmaboparopus 1o

¢uzuke” (https://allsoft.ru/software/indepe
ndent-vendors/176730/virtualnaya-
laboratoriya-po-fizike-dlya-shkolnikov/)

4. Physics Simulations
(http://interactives.ck12.org/simulations/in
dex.html)

22
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8 Meroauveckue ykazaHusi A OOyYAKOIIUXCA IO OCBOEHHIO
AUCHUTIAHBI (MOIYJIs1)

CamocrosiTenpHas pabdora: 3,50 (126) 2,00 (72) 1,50
(54)

uzyueHue teoperuueckoro kypca (TO) 1,50 (54) 1,00
(36) 0,50 (18)

MOATOTOBKA K JaboparopHbIM paboTam 1,00 (36) 0,50
(18) 0,50 (18)

3amaqn 1,00 (36) 0,50 (18) 0,50 (18)

CamocrositensHast  pabora cryaeHToB (CPC) sBnsercss akTHBHBIM
MHCTPYMEHTOM ILEJICHANPABJICHHOW W 3alUIAHUPOBAHHOM ayJIMTOPHOM WU
BHEAyIUTOPHOU y4eOHO1, y4eOHO-UCCIIEe10BATENbCKOM, Hay4yHO-
HCCJIEIOBATENILCKOM,  MPaKTUYECKOW  pabdOThl  CTYACHTa,  BBINOJHIEMAs
CaMOCTOSITEJIBHO 10 33JaHUI0 M IPU METOAUYECKOM PYKOBOJICTBE U
KOHTpOJIE IPEenoJaBaresl.

AynmutopHas CPC kak BuJ yIpaBIsIeMON CaMOCTOSITENIbHOW pabOThI
CTYJICHTOB, OPIaHM3yE€MOM B ayJUTOPUU IOJ KOHTPOJEM NpPENoJaBareis B
COOTBETCTBHM C PAaCHUCaHUEM (Ha JIEKIUSAX, IPAKTUUYECKUX W J1abOpaTOPHBIX
3aHATUSAX, HA KOHCYJbTAlUSAX), SBISAETCA BAXHBIM (PAKTOPOM PpPa3BUTHUS
MO3HABATEIBHON JEATENBHOCTH YydYaluxcsi 1o (usuke u (OpMUPOBAHUEM
HaBBIKOB UCIOJIb30BaHUs (PU3MUECKUX SBJICHHUM U 3aKOHOB.

Breaynuropras CPC oTHOCUTCA K yIpaBiIIEMOM CaMOCTOSITEIBHOM
paboTe CTYJEHTOB, BBINOJHAEMOW B OTCYTCTBHE TIpemnojaBarens (B
OubIMoTeKe, KOMIIBIOTEPHOM KJlacCe, HAyyHOW jaboparopuu, B JOMAITHUX
YCIOBUSIX U T.J.), KOHTPOJIMPYEMON CaAMUM CTYJEHTOM, a Ha ONPEACICHHOM
sraie  oOydyeHus  (IUIaHUpPOBaHWE,  KOHCYJIbTUPOBAHUE,  OLIEHKA) —
Mperno/iaBareseM.

CamocrositensHast pabdota cryaenta (CPC) mpeamonaraeT WHHITUATHBY
caMoro oOyuwarolerocss B Tpolecce cbopa M yCBOEHUS HH(OpMALUH,

HpI/IO6peTeHI/I$I HOBBIX 3HaHHI>'I, YMGHI/Iﬁ N HaBBIKOB H €I'0 OTBCTCTBCHHOCTD
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32 IUIAHUPOBAaHWE, pealn3aldi0 W OLEHKY pe3yJbTaroB CBOEH YyueOHOM
nestenbHOCcTH. (OCBOCHHWE 3HAHWM TIPM  CaMOCTOATENIBHOW paboTe He
000cobneHo oT apyrux (Hopm oO0ydeHHUs, a SBISETCS HEOTHEMIIEMOM YacThIO
00pa3oBareIbHOro MpoIECCa.

Hens  camocrosiTenbHOM  pabOTHI  CTYAEHTOB -  MOATOTOBKA
npodeccroHana, 00JamarImero OOMEeKYJIbTYPHBIMA U MPOdeCCHOHATEHBIMA
KOMIIETEHLIUSIMH,  CIHOCOOHOTO K  HENpPEpPhIBHOMY  CaMOO0pa3oBaHUIO,
MOTIOJTHEHHUIO u OOHOBJICHUIO 3HAHUH, npodeccuoHaTbHOMY
CaMOCOBEPIIIEHCTBOBAHUIO, TBOPUYECKOMY MCIIOJIB30BaHUIO 3HAHWUU B Pa3HBIX
chepax nmpodhecCHOHATLHON AEATCITbHOCTH.

3agaun caMOCTOSITENIbHOW pabOThI CTY/AEHTOB:

- oBiageHue  (PyHIAMEHTAIbHBIMU  3HAHHUSIMHU, [pUOOpETEeHUE
npoecCHOHATbHBIX YMEHUHM U HAaBBIKOB, Ppa3BUTHE HCCIIEOBATEIbCKON
WHUIATUBBI,

- CcHCTeMarW3alusi ¢ 3aKperyieHHe TMOJYYSHHBIX TEOPETHUYECKUX
3HAHWI U TPAKTUICCKUX HABBIKOB;

- pa3BUTHE MO3HABATENIbHBIX CIOCOOHOCTEN M TBOPUYECKON aKTUBHOCTU
CTYJICHTOB, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BaHHOCTH,
TBOPUECKOTO  MOJAXO0Ja K  pElIeHHI0 npodieMm B yuyeOHOM H
poeCCHOHATBHOMN JAEATEILHOCTH;

- (¢opMupOBaHHE  CaMOCTOSITEIbBHOCTH  MBIIUICHUS,  HABBIKOB
HEIMPEPHIBHOTO MPO(PECCUOHATBHOIO CaMOPa3BUTHUSA, CaMOOOpPa30BaHUS U
camopeanu3aluu.

OO0BeM CaMOCTOSTEIHHON PA0OTHI CTYJICHTOB OMNMPEACIACTCS y4eOHBIM
m1aHoM Ha ocHoBaHuu TpedoBanuit PI'OC BIIO. Pexum Bbmonnenus CPC
YCTaHaBJIMBACTCS HMHAMBUAYAIbHBIM IIJJAHOM CTyAeHTa. CaMocTosiTenbHas
paboTa CTyAEHTOB OYHON (OpPMBI OOyUEHHS IOJDKHA COCTaBJIsSITH A0 60%,
3a0uHOM- 10 90% oT obmero oObemMa dYacoB, MPEAYCMOTPECHHBIX IS
OCBOCHHSI OCHOBHOI 00pa3oBaresibHOM MporpamMmbl. MakcuMabHbI 00BEM
y4eOHOM Harpy3kd CTYyAEHTa, BKJIIOYas BCE BHUIbl €ro ayJuTOPHOU H
BHEAyIMTOPHON pabOThI, HE JOJKEH MpeBbIarh 54 yacoB B Heaemo. O0beM
00s13aTeNIbHBIX ayJUTOPHBIX 3aHATUNA CTyAEeHTa O4YHOM (opmbl O0O0yueHuUs 3a
NEPUOJIT TEOPETUYECKOrOo OOy4YEeHUsT HE JOJDKEH IpeBbllmiath 27 4YacoB B
HEJIeJI0 TPU TOATOTOBKE IO TporpaMmaM OakanaBpwiara U 18 YacoB B
HEJIEIIO MPU MOATOTOBKE IO MPOrpaMmMaM MarucTparyphbl.

Bunst  wu (GopMBI  CaMOCTOSITEIBHOM paboThI CTYJCHTOB
YCTaHaBJIMBAIOTCS Ha OCHOBE KOMIIETEHTHOCTHOM MOJENHU BBIITYCKHUKA,
tpeboBanuit DIOC BIIO, coxpepxannem u crneuudukoil ydeOHOM
JUCHUIUIMHBI U MOTYT HMETh Yy4eOHbIH, Yy4yeOHO-HCCIIeI0BATENbCKU,
HAy4YHO-HMCCIIE0BATENIbCKHM, MPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep.

Buaer CPC opueHTHpOBaHBl Ha JTOCTHKEHHE YCTAaHOBJIIEHHOTO YPOBHS
dbopmupyembix kommnerenumii. Popmer CPC ompeaenstorcs kabenpoi mnpu
pa3paboTke y4e0HO-METOINYECKOTO o0ecrnieyeHus JTUCIUILINH,
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YTBEPXKJAIOTCA Ha 3acelaHud y4eOHO-METOIUYECKOTO COBeTa (KOMHUCCHIA)
dakyapTeTa W TPEACTABISIIOTCS B pabode TmporpaMme U ydeOHO-
METOJMYECKOM KOMIUIEKCE C yKazaHuem 0Oa3oBoil (0Osi3arenbHON) U
nononauTenpbHOM CPC, KomMuyecTBa 4YacoB W JIOJICM 3a4€THBIX CIAMHMII,
OTBOAMMBIX Ha BBHITIOJHEHHE KaKIOTO 3aqaHus. ba3oBas camocTosITeNbHas
paboTa  TUTaHUPYETCI B  COOTBETCTBUM C  TOPOTOBBIM  YPOBHEM
chOpPMHUPOBAHHOCTH KOMITETEHIIUM, 00ECIeunBacT MOATOTOBKY CTYJEHTa K
TEKYIIUM ayJAUTOPHBIM 3aHSATHSAM W KOHTPOJBHBIM MEPOINPHUATHIM IO BCEM
JTUCIMIUIMHAM Y4eO0HOTO TIjIaHa.

PesynbpTarbel 3TON TOATOTOBKH MPOSIBISIIOTCA B aKTMUBHOCTHU CTYJICHTA
Ha 3aHATHIX, B KAa4eCTBE BBHIMIOJHEHHBIX KOHTPOJIBHBIX pPabOT, TECTOBBIX
3allaHii, CHIEJaHHBIX JIOKJIAMOB M JPYruxX (OpM TEKyIIero KOHTPOJIS.
JlononHuTeNbHA CcaMOCTOATENbHAs paboTa TUIAHUPYETCS] B COOTBETCTBUU C
MOBBIIICHHBIM YPOBHEM C(OPMUPOBAHHOCTH KOMIIETCHIIMM W HampaBlieHa
Ha yroyOJeHWe W 3aKpPeIUICHHE TEOPETHYECKUX 3HAHWM, MPAKTUICCKUX
YMEHUH, pa3BUTHC aHAIUTHYECKHX HABBIKOB W TBOPYECKHUX CIOCOOHOCTEH
CTYJICHTA 10 y4eOHOM NUCIUIINHE

JlanHoe  ydeOHO-METOAMYecKoe  mocobue  pa3paboTaHo TUTSt
opranuzaiuu ~ CPC  CcTyACHTOB  HMHXKCHEPHBIX  CIEIUAIBHOCTEH  IMpHU
MOJITOTOBKE K U3YUYCHUIO Kypca (PH3UKH.

[Ipeamer Qusuka SBIASETCS HEOTHEMJIEMOW YacThl0 B TMOJIYYEHUU
WHXEHEpPHOro  oOpazoBaHus.  PesynmpTarbl  BHeApeHHS  (U3HUCCKHUX
UCCJICIOBAHUN HMEIOT B&KHOE 3HAYCHUS IJISl COLUATBLHO-IKOHOMHYECKOTO
Pa3BUTHUSL CTpaHbI, MOCKOJBKY SBJISIOTCS OCHOBOW BBICOKMX TEXHOJOTHI B
MPOU3BOJCTBE. B CBs3M C 3TUM MOJEpHHM3AIMs MPOTPaMMBbI TOJATOTOBKUA H
pa3BuUTHE  Kypca  oOmed (UMK B KOHIENIMKM  pealn3aluu
KOMITETGHTHOCTHOTO  IMOJXOJla B  OOpa3OBaHWH, OYCHb B@KHBI  JUIA
MOJTOTOBKU COBPEMEHHBIX MH)XCHEPHBIX KaJIPOB.

B pesynprare ocBoeHHMS AUCHUIUIMHBI «DU3MKa» CTYACHT OJDKCH
MMOHUMATh CYThb (PU3UYECKUX SIBJIECHUM, 3HaThb U OOBICHUTH 3aKOHBI (PUBHKH,
TPaHMIBl WX TPHUMCHUMOCTH. YMETh NPHMCHSTh 3aKOHBI B BaKHECHUIINX
MPAKTHYECKUX MPHIOKEHUAX; TTO3HAKOMHUTBCS C OCHOBHBIMHU (DU3UYECKUMU
BeTMYMHAMH, 3HAaTh WX OMPEICICHUE, CMBICH, CHOCOOBI M €IWHHUIBI HX
U3MEpPEHUsI; MPEJCTaBIATh cebe (yHIaMeHTaTbHble (PU3NYECKUE OMBITHI U
WX POJb B Pa3BUTUU HAyKH; 3HaTh HA3HAY€HWE U TPUHIUIBI JCHCTBUSA
BOKHEUINX (HU3UIECKUX MPUOOPOB.

CTyaeHT NOJDKEH MOHWUMAaTh W HWCIIOJIB30Barb B CBOEH MPaKTHYECKOM
JEATEILHOCTH 0a30BbIe KOHIICTIIIUM M METOMBI, Pa3BUTHIC B COBPEMEHHOM
€CTECTBO3HAHHH.

BreinmyckHUK mODKEH 00Jamarh  CICAYIONIUMH  KOMIIETEHIIUSIMH B
cootBercTBUM ¢ PI'OC BO:

- CIOCOOHOCTBHIO BBISIBUTH E€CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM,
BO3ZHUKAIOIIHNX B X0J1¢ TPOPECCHOHATHLHOU IEATETLHOCTH;
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- TpuBie€Yb JUISI UX  PELIEHUs  COOTBETCTBYIOIIMNA  (PU3UKO-
MAareMaTu4eCKUM armapar;

- YMEHHEM MUCIIOIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX
JUCUUILUIMH B IPO(PECCUOHATBHON NEATEIbHOCTH;

- CHOCOOHOCTBIO TPUMEHSATH 3HaHUS (U3UKU B  HMH)XXCHEPHOMU
NEATEIIBHOCTH.

B pesynbrare wusyueHus Kypca (U3MKK CTYJIEHTHI JIOJDKHBI 3HaTh,
yMETh U NPUMEHSTh MOJYYEHHbIC HABBIKM B MX MOCIEAYIOUIEM OOYYEHHH U
poeCCUOHATBHOM ACATEILHOCTH

1. Meronuka ¢popmupoBaHusi QOHIa OLIEHOUHBIX CPEACTB

JUIST  TIPOBEJEHUS TPOMEXKYTOYHOW arTecTallMy 10  JUCHUIUIMHE
«Duszuka»

1.1. Onucanue HazHadenus u coctaa GOC

Hactosiuii oHI OLIEHOYHBIX CpPEICTB BXOAMT B COCTaB paboueit
MporpaMMbl  JUCHUIUIMHBI «DU3MKa» W TMpeIHa3HaYeH ISl OICHKH
IJIAHUPYEMBIX  pe3yJbTaToB OO0y4YeHWs — 3HaHWW, YyMEHUH, HaBBIKOB,
XapakTEepU3YIOIIUX dTanbl  (OPMUPOBAHUSI KOMIIETCHIIMA B  MpoIEcce
M3Yy4YEeHUs JaHHOTO Y4eOHOro Kypca.

®OC BkmoyaeT B ceOs OICHOYHBIE MaTepUalbl [JIsi MPOBEACHUS
TEKYIIEro KOHTPOJS YCIIEBAMOCTH W MPOMEXKYTOUHOH arTecTanuu B (opme
3a4era.

B cocta @OC BXOIAT CIEAYIOIINUE OLICHOYHBIE CPECTBA:

- JIaboparopubie paboOTHI;

- IlpakTrdeckue 3agaHusi JJisl CAMOCTOSATENIbHOU PadOThlI;

- Bompocs! qu1s 3auera.

®OC pazpaboTaH Ha OCHOBAHHH:

— (enmepanbHOTO TOCYIAPCTBEHHOTO OOpa30BaTEIHbHOTO CTaH/IapTa
BBICIIETO OOpa30BaHUs IO HANPaBICHUIO MOATOTOBKH  HMHXKEHEPHBIX
CHELUAIbHOCTEH;

— mnojoxenus «O QoHIE OLEHOYHBIX CPEACTB MJIA IPOBEICHUS
TEKYIIEro KOHTPOJIA M YCIEBAEMOCTH OOYyYarOUIUXCSl MO JIUCLHUIUIMHE WIIH
MOJYJIIO».

VY4yeObHO-MeTOANYECKUE Marepuaibl JJsi CaMOCTOSITEIbHOM pabOThI
OOydJarolMXcsi W3 4YuCia MHBAIMAOB H JIMIl C  OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JI0POBbS MPEOCTABISAIOTCS B (PopMax, aJanTUPOBAHHBIX K
OTPaHUYCHUSIM WX 3JI0pPOBbSI U BOCIHPUATHS WH(OpPMAIMKA B 3aBUCHUMOCTH OT
HO30JIOTHH:

s Ui ¢ HapyIIEHUSIMU 3PEHUSL:

— B (hOopMe DIEKTPOHHOIO JIOKYMEHTA.

JIist L ¢ HapyLICHUSAMH CIIyXa:

— B TleUaTrHout opme,

— B (popMe BIEKTPOHHOTO JTOKYMEHTA.
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JLJIst TUTL ¢ HapYIISHUSIMU OTIOPHO-JIBUTATeIILHOTO arlmapara;
— B TleuaTHoul opme,
— B ()opMe SIEKTPOHHOTO JIOKYMEHTA.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHIl, MCIOJb3yeMbIX INPH

OCYIIeCTBJIEHUN 00pPa30BaTeJILHOr0 Mpolecca no JUCHUIUIAHE (MOIYJII0)
(mpu HEOOXOAUMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 00ECTICUCHHUSI

| 9.1.1 | OC Microsoft XP, Windows 7, Microsoft Office 7.

9.2 IlepeyeHb HEOOXOIUMBIX HH(DPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

9.2.1

922

1. [TouckoBas cucremMa Yandex [DneKTpoHHBIH pecypc]| : 3arjiaBHas
cTpanuia. — PexxuM fgoctyna : www.yandex.ru.
2. [TouckoBas cucrema Google [DnekTpoHHBIN pecypc] : 3ariaBHas

cTpaHuIa. — Pexxum octymna : www.google.ru.

923

3. Menuitnbiii  mopran  Rambler [DnexTponHblii pecypc] : 3aryaBHas
cTpanunia. — Pexxum goctyna :www.rambler.ru.

10 MarepuajibHO-TeXHUYECKAsI 0a3a, Heo0XoauMas A

OCYLIECTBJICHUA 00pa30BaTEJIbHOI0 NIPOLEcca 10 TUCHHUILIHHE (MOLYJII0)

s ocymiecTBieHUsT 0Opa3oBareiIbHOrO Ipolecca Mo aucuuiuinHe «Pusuka» B
COY wumeroTcs JIEKUUMOHHBIE ayJUTOPUUM C HMHTEPAKTHBHBIMU JIOCKaMH U
JEMOHCTPAlMOHHBIM ~ 000pYyJOBaHHMEM M y4yeOHble J1abOpaTopuu:  MEXaHHKH,
MOJICKYJISIPHOM  (DU3MKM, OSIEKTpUYECTBA M MAarHeTU3Ma; ONTHKH, AarOMHOW H
SepHONH (PU3MKH, OCHAICHHBIE COBPEMEHHBIMU KOMILUIEKCaMH J1TA0OpPAaTOPHBIX
paboT ¥ HHTEPAKTUBHBIMHU JIOCKaMHU.

Kaxnprit  oOywaromuiics, B TeueHHUE BCEro Imepwoja oOydeHus, obecrnedyeH
WHAUBUAYAIbHBIM HEOTPAaHUYEHHBIM JOCTYNIOM K 3JIEKTPOHHON HH(OpPMAalUOHHO-
obpazoBarenbHOM cpete CDY, a Takxke JOCTYNOM K ceTH HTepHeT.

JlucumiimHa — ajanTUpoBaHa Ul MHBAIMAOB U JIML C  OIPaHUYEHHBIMH

BO3MOXHOCTAMHU 30pPOBbiA, U €€ pCaarsalus OCYHIECCTBIACTCA C HCIIOJB30BAHHEM
CpcaACTB 06y‘I€HI/I$I O6H_ICFO " CIICHHUAJIbHOI'O Ha3HAYCHUA

1. YCUWJIMTEIIbHAS anmaparypa,

2. anmnaparypa Juisi BU3yalu3alud CO CIHEUHATbHBIMA BO3MOKHOCTSIMU.

3. CpE/ICTBA 3alMCH W BOCIPOU3BEACHUS ayJIuo- U BUACO-UH(POpMAIu

4. Cucrempl OecripoBogHOoi nepenaun 3Byka (FM-cuctembl) uisi ycuiieHUs
pa300pUYMBOCTH peuur MpenoAaBarems U IPYTruX TOBOPSIIIHX

5. bpaiineBckoli KOMIBIOTEPHOU TEXHUKU

6. KoMmproTepHBIX THGIOTEXHOJIOTHHA, O00ECTIeUNBAOIINX MPeoOpa3oBaHNE

KOMIBIOTEPHOH HMH(OpPMAMKM B JOCTYNHBIE I He3pAYux (GopMbl (TIporpamm-
CHUHTE3aTOPOB peuH, MpeoOpazoBareliei B pelbe(HO-TOUCUHBIN WM yKPYITHEHHBINA
TEKCT)
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