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1 He.]'ll/l H 3aJa91 0OCBOCHUSA TUCHUIIJIHHBI

IIpeamerom u3ydeHus aucUUIUIMHBI "@u3nka" sBigoTcs Hanbonee oOmue CBOMCTBA U (HOPMBI
JBUKEHUSI MAaTEPUU.

Henp ocBoeHHs IUCHUILUIMHBI (MOXyis): oOOecrneunuTh OyayllleMy WHKEHEpPY OCHOBY €ro
TEOPETHYECKOW TOJArOTOBKH B PA3JIMYHBIX O0NACTIX (U3NYECKOW HAYKM M B PEIICHUH IPHKIAJIHBIX
¢um3nuecknx 3amad. Llenmm Kypca ompenenstorcss TpeOOBaHUSAMH, MPEIbABISEMBIMH K BBITYCKHUKAM
KBAJTM(UKAIMOHHBIMU XapaKTEPUCTUKAMH, TPEIYCMATPUBAIOIIUMH BBICOKHI YpOBEHb NPOQECCHOHANBHOM
MIOATOTOBKM CIIELMAIKNCTA, COYETAIOIIMI MIMPOKYI0 (YHAAMEHTAIbHYIO HAYYHYIO U IPAKTHYECKYIO
[IOAATOTOBKY, YMEHHE IPOBOJIUTH TEOPETUUECKUE U IKCIIEPUMEHTAJIbHbBIE UCCIIE0BAHNUS.

38218‘11/1: OBJIaJICHUEC q)YHHaMeHTaJ'II:HI)IMI/I IMOHATHAMHU, 3aKOHAMU H TCOPUAMU KJJaCCHYECKON H
COBPEMEHHOU (PU3UKH.

B PE3YIbTATC OCBOCHUS JUCHUIIJIMHBI CTYACHT JOJIKCH!

- HMETh NPeJCTaBJIeHHEe O METOJaX HAYYHOTO MMO3HAHMS IIPUPOJBI; CBOMCTBAX BEIIECTBA U MOJI,
00 ocHOBax (yHJaMEHTAJIbHBIX (PU3NYECKHX TEOPHI KIIaCCMUYECKONH MEXaHUKH, CTaTUCTUYECKONW (PU3HKH
U DJEKTpOMarHeTusma; 00 OpraHMYecKOW CBSI3M MEXAYy (QHU3UKOH, MaTeMaTHUKON JIOTMKOM U o
MEePCIIEKTUBAX Pa3BUTHS BBHIYMCIUTENIBHON TEXHUKH Ha OCHOBE JOCTHXKEHMH (pusuku. CTyOeHT Takxke
JOJIKEH UMETh MPEACTaBICHHE O COBPEMEHHOM COCTOSIHUM (PU3MYECKOrO 3HAHUS U IEPCHEeKTHBaxX U
HAallpaBJICHUAX WX PAa3BUTHUS; WUMETh  NPEJICTAaBICHUE O COBPEMEHHBIX METOJAaxX peHIeHUs 3aaad
IIPAKTUYECKOTO XapakTepa; IMPOBEJEHHUsS MaTeMaTH4ecKod oOpaboTkM M O(OpMIEHHS pe3ylbTaToB
(hM3UYIECKOTO IKCIIEPUMEHTA.

- 3HATh: OCHOBHbBIC (IM3UYECKHUE 3aKOHBI W MPHUYMHHO-CICICTBCHHYIO CBSI3b MEXKIY OTACIbHBIMU
(DMBUYECKUMH 3aKOHAMU JUISl OTIMCAHUS U aHaM3a (PU3UYCCKUX SBICHUM, OCHOBBI TU(PPEpEHIINATBHOTO 1
WHTETPATHLHOTO UCYUCIICHUH M UCIIOJIb30BAHUE UX TIPU 000CHOBAHWHU (PU3MYECKUX 3aKOHOB; HCIIOJIB30BAHUE
B HayKe U TEXHUKE (PU3NICCKUX 3aKOHOB U UX CIICJCTBUH.

- yMeTh: BBIICNUTh (U3NYECKYIO 3aJadyy B IPOU3BOJCTBEHHBIX TNpoliemax Oymyren
CIICIUATBHOCTH; COCTABIISATh M PEIIATh MATEMaTUYCCKHE YPAaBHEHHS, OTIMCHIBAIOINE HA O CHOBE (DU3UUECKUX
3aKOHOB TIPOIIECCHI U SIBJICHUS B TIPUPOJIC; HCIIOJIL30BATh HOBbIC MH(OPMAIIHOHHBIE TEXHOJIOTHH IS TIOKCKA,
00paboTKu W mpenbsaBiIcHUs MHGOpPMaNUK MO (U3MKE B KOMIIBIOTEPHBIX 0a3ax MaHHBIX M CeTAX (CeTu
WuTepHeTa); NpeIokKuTh OJHY W3 METOJMK pacyera TOTrPEHIHOCTeH Npu 00pabOTKe pe3yJabTaToB
IKCIIEPUMEHTA.

- BJJaJ€Tb: OCHOBHbIMHU ITIOHATUSIMHU B (bHSquCKOﬁ HayKe.
- npnoﬁpeCTn OIBIT HCIIOJIb30BaHUA (1)I/ISI/I‘ICCKI/IX 3daKOHOB I PCIICHUA (1)I/I3I/I‘16CKI/IX 3aJa4 u

NPEACTABICHUsl PEe3yIbTaToB pPacuy€ToB; TPOBEACHUS MaTeMaTHYecKod oOpaboTku u  odopMIICHUS
pe3yNbTaToB (PM3MYECKOTO SKCIIEPUMEHTA; 00paIlleHus ¢ 000PYI0BaHUEM M NTPUOOPAMH, CaMOCTOSATENHEHOIO
BEJICHUSI DKCIIEPUMEHTAIBHOTO UCCIIEIOBaHMS.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

JlucuuIimHa OTHOCUTCS K 0a30Boif yacTu Osioka 1 «/{uCIUTUIHHBI (MOTYIH ))»
IIpepexkBU3NTHI IUCHMILTUHBL: Omcymcmeyom

[MoctpexBuzutel nucuuiiunbl: b.1.B.O/]. 18 Memponozcus



3 TpeGoBaHus K pe3yJabTaTaM 00y4eHHsl 1O JUCIHUIINHE

[Iponecc n3yueHns QUCUUIUIMHBI HANIPaBJIeH Ha (JopMUpOBaHHE CIEAYIOMINX PE3yabTaTOB O0y4EeHUs

[Inanupyemsble pe3ynbTaThl 00y4eHMs 10 AUCLUILIMHE, XapaKTepU3YIOIINe

. @opMupyeMble KOMIIETEHIIUN
9Tanbl GOPMUPOBAHUS KOMITETCHINH

3HaTh: OCHOBHBIC (M3MYECKHE 3aKOHBI W NPUYMHHO-ciencTBeHHYI0 | OK-7 crmocoOHOCTRIO K
CBSI3b MEXAY OTICIbHBIMU (PU3MYECKUMHU 3aKOHAMH ISl OTIMCAHUS | CAMOOPTaHU3AIUH U
U aHaJIM3a PU3NYECKUX SIBJICHUI. camM000pa30BaAHUIO
IIpuoGpecTu onmbIT: pelieHUs KOHKPETHBIX 3a/1ad U3 Pa3HbIX 00JjacTeit
(GU3UKH, KOTOPBIM TOMOXET CTyJACHTaM B AajbHEUIIEM pemaTh
pasiauyYHble NPUKIAIHBIE 3a1aud; pabOThl C M3MEPUTEIbHBIMU
npubopaMM WM HAy4yHOW  ammaparypoil M IMpOBeIEHUs
OKCHEPUMEHTAJIbHBIX  HAy4YHBIX  MCCIEAOBAHMHA  pa3IMYHBIX
(bu3NYECKUX SABJICHUN U OLIEHKH MOTPEIIHOCTH U3MEPEHUH.
YMeTh: peniaTh KaueCTBEHHbIE (PU3HMUECKUE 3a/1a4M, ONPEEIIATh 3aKOHBI,
KOTOPBIM MOJYUHSAIOTCA (PU3HUECKre MPOLECcChl, 0O0CHOBBIBATh
METOIUKY pelieHus] PU3NYECKUX 3ajad.

3HaTh: MeETOAbl SKCIEPUMEHTAIBHBIX HCcleAoBaHUNM MexaHndeckux, |OIIK-3 cnocobHocThIO pemarsh
TEIUIOBBIX, AIIEKTPOMArHUTHBIX, ONTUYECKUX  SIBJIEHUH, |CTaHJAPTHBIEC 334a4U
MIPOLIECCOB U SBJIEHUH B 001acTU (U3HKH. npodeccrnoHalIbHON
JeSITeIbHOCTH HAa OCHOBE
YMerh: pemarth KaueCTBEHHble (QHU3MYECKHE 3a7aud, OMNPENeNsaTh | MH()OPMAMOHHON U
3aKOHBI, KOTOPHIM MOJUYMHAIOTCA (U3NYECKHue MpOoUECChl, |oubnuorpaduueckoit

000CHOBBIBATh METOJIUKY PEUICHHUS (PU3MYECKUX 3ajad. KYJBTYPBI C IPUMEHEHUEM
nH(pOpMaIMoOHHO-
Baaners: 3HaHUSMU pelieHUH (PU3NYECKUX 3a/1a4; HaBBIKAaMH pabOThl ¢ | KOMMYHHKAIIHOHHBIX
COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BaHUEM, TEXHOJIOTUH U C yUETOM
1a00paTOPHBIMH YCTAHOBKAMH; OCHOBHBIMU METOIAMH OCHOBHBIX TPeOOBaHUI
00paboTKH pPe3yabTaTOB (PU3NUECKOTO IKCIIEPUMEHTA nH(pOpMaITMOHHON
0€301acCHOCTH

3HaTBh: OCHOBHBbIE (U3MYECKHE 3aKOHBI U TNPHYUHHO-cleAcTBeHHYto |[IK-1 cnocobHocThiO
CBS3b MEXAY OTACIHbHBIMH (U3MUECKUMU 3aKOHAMHU 7Sl | @aHAJIM3UPOBATh COCTOSIHUE U
OTHCaHUA U aHaNIM3a (PU3HYECKUX SIBICHUM. JTUHAMUKY 0OBEKTOB

YMeTb: BBISBIATH (PU3MUYECKYIO CYIIHOCTh SIBJICHUM U TPOIIECCOB B |IESITEIBLHOCTH C
yCTpOICTBaX pa3iuyHOM (PU3HUECKON MPUPOABI U BBINOJHSATH | MCIOJIB30BAHUEM
MPUMEHHUTENFHO K HUM MPOCThIE TEXHUYECKUE PACUETHI. HEO0OXOUMBIX METOJIOB U

Baagers:  uHCTpyMeHTapueM  JUid  pELIEHHS  MaTeMaTUYecKHX, | CPEJICTB aHAINU3a
(bu3MUeCKUX U XMMHUYECKUX 3a7a4 B CBOCH MpeIMETHON 001acTH;
METO/JaMU aHanu3a (U3UYECKUX SBICHUH B TEXHUYECKUX
yCTPOMCTBAX M CHCTEMAaX.

IIpuoGpecTu oNbIT: pelICHUS KOHKPETHBIX 3aj1ad U3 pa3HbIX o0nacTen
(U3HKH, KOTOPBI MOMOKET CTYAICHTaM B JaJIbHEUIIIEM peliaTh
pa3nuyYHbIe MPUKIIAJAHbIE 33/1a4H; pa0OThI C U3MEPUTEIbHBIMU
npubopaMu U HAYYHOH amnmapaTypoil ¥ MpoBeIeHUs
AKCIEPUMEHTAJIBbHBIX HAYUYHBIX UCCIEIOBAHUN Pa3TUUHBIX
(bu3MYECKUX SABICHUN U OIEHKU MOTPEITHOCTH U3MEPEHHIA. ...

4 CTpyKTypa U coiepKaHHue TUCHUILIUHBI
4.1 CTpykTypa IHCUHMIIIMHBI

OO01mas TpyA0eMKOCTh AUCIUTUINHBI COCTaBISAET 9 3a4eTHIX euHuUII (324 akaJleMUYECKHIX 9acoB).




TpynoeMKkocCTs,

Bun pabotet AKaJICMIYECKUX YaCOB
2 ceMecTp 3 cemecTp BCETO
Oo0mas Tpy10éMKOCTh 180 144 324
KonraktHas pa6ora: 15,5 15,5 31
Jlexuunu (JI) 6 6 12
[Ipaktuueckue 3ausarus (113) 4 4 8
JlabopaTtopusie paboTs (JIP) 4 4 8
Koncynbrammm 1 1 2
ITpomexyrounas arrectanus (3a4eT, SK3aMeH ) 0,5 0,5 1
CamocrosiTesibHasi pa6oTa: 164,5 128,5 293
- gbINOIHEeHUe KOHMPOoabHoU pabomsl (KonmpP); + +
- Camono02omoska (npopabomxa u no8MopeHuUe 1eKYUOHHO20 47 29 76
mamepuana u Mmamepuaia y4eOHuKo8 u y4eonvix nocoouti)
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM 35 25 60
- N0020MOBKA K KOJLLOKSUYMAM 27,5 25 52,5
n0020MoBKa K pyOEes’CHOMY KOHMPOTIO 55 49,5 104,5
Buja uToroBoro KOHTpoJIA (3a4eT, IK3aMeH, JIK3aMeH JK3aMeH
AU pepeHUPOBAHHBIN 324€T)
Paznensl qucuUIUIMHbL, U3y4aeMble B 2 CEMECTpe
KonnuecTBo yacoB
Ne HammeHnoBanwue pasziesnon ayantopras BHEay/l.
pasnena BCETO pabota AGaTa
A msfup | P
1 Mexanuka u MKT 80 2 2 76
2 [TocTosSTHHBIN 3JIEKTPUUECKUN TOK 20 2 2 2 14
3 DJIEKTPOMAarHeTU3M 50 2 2 46
4 ['eomeTpuyeckas onTuka 30 2 28
HUroro: 180 6 4 4 166
Paznernsl quCHUIUIMHBL, U3y4aeMbie B 3 ceMecTpe
KoymyecTBo yacoB
Ne HaumeHoBaHue pa3ziesion ayAnropHas BHEay/Il.
paszena BCETO pabota AGaTa
a1 |m[ap | P
5 BonHoBast 1 KBaHTOBas ONITHKA 60 2 2 34
6 [TonynpoBoAHUKH 30 2 2 2 40
7 ATOMHas pu3uKa 54 2 2 56
Uroro: 144 6 4 4 130
Bcero: 324 12 | 8 8 296

4.2 Copeprxanue pa3aesioB AUCHUNIHHBI

1 Mexanuka u MKT

Mexanndeckoe aBmxkeHue. lloHsaTue o MMPOCTPAHCTBE U BPEMCHHU. Kunematuka MOCTYNATCIIbHOTO U
BpalIaTCIIbHOI'O0 IBUIKCHHSA MaTepHaHLHOﬁ TOYKH. 3aKOHBI COXpaHCHHA UMITYJIbCA, MOMCHTA HMIIYJIbCA,




MeXaHUueckol dHepruu. 3akoHbl Hprorona. 3akoH BcemupHoro taroreHus. Ilocrynmarer  CTO.
DKCIepUMEHTANIbHBIE Ta30BbI€ 3aKOHBI. TpU Hayajla TEpPMOAUHAMUKHU.

2 IToCTOSTHHBII JIEKTPHUYECKHI TOK

Onexrpuueckuil ToK. CTOpOHHHME CWIIBl. ONEKTPOJBWXKYIIas cujaa U HampsbkeHue. 3akoH Owma.
ComnportuBienue npoBoAHUKOB. Pa3serBnénusle menu. [IpaBmina Kupxrodga. PaGota u MOIIHOCTH TOKAa.
3akon [xoyns — Jlenna.

3 DJleKTpOMAarHeTu3m

MaruutHoe mojie M €ro XxapakTepucTuku. 3akoH buo-Casapa-Jlamiaca. MarmnutHoe 10JIE
IBUOKyIIerocs 3apsga. 3akoH Ammepa. Cuia Jlopenma. Pabora mpu mepeMenieHHM KOHTYpa C TOKOM B
IIOCTOSSHHOM MAarHUTHOM TIOJie. SIBJ€HHME SJIEKTPOMAarHUTHOW HWHAYKIMHM. 3aKOH 3JIEKTPOMAarHUTHOM
uHAyKuuu (3akoH Papajnes). I'eneparop mepeMeHHOro Toka. SIBieHHME CaMOMHIYKUMH. MHAYKTHBHOCTB.
B3aumnas uHAYKIUSA. DHEPrus MarHUTHOTO TOJISL.

4 T'eomeTpuyecKasi ONTHKA
OcHOBHBIE CBOWCTBa CBETa. 3aKOHBI OTPAKEHHS W TpejomiieHus cBera. [losiHOe BHYTpeHHEe
otpaxkenue. [Tpuniun @epma. CKOpoCTh CBETA.

5 BosiHOBast 1 KBAHTOBAasi ONITHKA

Bonnosast teopus cBera. Ilpunuun Iroiirenca. Wutepdepennus csera. I[lonsipusanus cBera.
DneKTpoOMarHuTHasi nmpupoja cBeTa. [ITOTHOCTh MOTOKAa SHEPTrUU U UMIIYJIbCa 3JIEKTPOMArHUTHBIX BOJIH.
Hasnenue cBera. Untepdepenuus u nudpaxus cseta. [lpumenenue sisnenuit uatepdepenuu. [Ipunnun
Itoiirenca-®Openens.  Judpaxinus or Hempo3pauHbslx mnperpan. lomorpadus. EcrecTBeHHBIH U
MOJIIPU30BAaHHBIN CBET. BpamieHue miockocTu monspu3anuu. TemmoBoe uinmydenue. 3akoH Credana-
bomenmana u 3akon Buna. ®ortosddexkr u ero Bumbl. Iddext Komnrona. Topmo3zHoe peHTIEeHOBCKOE
n3nydeHue. J[BoMcTBEHHAs NpUpoja CBETa.

6 IlosrynpoBoaAHUKH

KonTtakTHas pazHOCTh moTeHIMANOB. TepmolnekrpuuectBo. Dddekr [lenprhe. Iddext Tomcona.
[IpumeHeHre  TEPMORJIEKTPUYECTBA.  DJIEKTPOHHO-ABIPOYHBIE  TEPEXOAbl B MOJYMPOBOJHUKAX.
[lonynpoBoaHuKOBbIE  nuoAbl.  HepaBHOBeCHbIE  3JEKTPOHBI U JBIPKH B MOJYNPOBOJHHUKAX.
[TonynpoBOAHUKOBBIE YCHIIUTEIH.

7 ATomHas pusuka

3aKOHOMEPHOCTH B aTOMHBIX criekTpax. SAaepHas moaens aroMa. [loctynarsl bopa. OnbiT @panka u
I'epua. Mopgenn aroma Tomcona u Pesepdopma. DnemeHntrapHass GOpoBCKasi TeOpHsi aTOMa BOJOPOJA.
I'unore3a ne-bpoinsg. DOkcnepuMeHTaldbHble MOATBEPXKIEHUA THUNoTe3bl Ae-bpoitnda. CooTHouieHue
HeonpeaenéHHocTed. CocTosiHME dYacTUllbl B KBAHTOBOW Teopuu. YpaBHenue Ilpeaunrepa mns
CTallMOHAPHBIX  COCTOSHMI. YacTuma B OJHOMEPHOM MPSMOYroJbHOM  OECKOHEYHO  TIIyOOKOM
«MOTEHIMAIBHON siMe». [IpoxokneHne yacTHllbl CKBO3b MOTEHIUANbHBIN Oapbep. TyHHENbHBIN >PPeKT.
JIuHeWHbBIN rapMOHUYECKUIN OCHMIUIATOP B KBAHTOBOW MEXaHHUKE. ATOM BOJIOpOJa B KBAHTOBOW MEXaHUKE.
CnuH »nekTpoHa. CHOMHOBOE KBAaHTOBOE 4MCHO. [IpMHIMIT HEpa3IMUMMOCTH TOJIECTBEHHBIX YacTHIL.
®epmuonsl U 06030HBI. 17 [punnun Ilaymu. PacnpeneneHue >1MeKTpOHOB B aToMe€ IO COCTOSIHHSIM.
Mounekynbl: XUMHUYECKUE CBSI3HM, TMOHATHE OO0 JHEPreTHYecKux YpoBHAX. llornomieHue, COHTaHHOE W
BBIHYXJICHHOE M3Ty4eHus. ONTHYecKue KBaHTOBBIE T€HEPaTOPHI (J1a3ephl).

4.3 JIaGopaTopHbie padoThI

Ne JIP Ne HaumenoBanue nabopaTopHbIX paboT Koxr-s0
paszzaena 4acoB
201 2 W3ydyeHne pa3BeTBICHHBIX 3JIEKTPUUECKUX LIeTIeN 2
219 3 IIpoBepka 3akoHa OMa AJ11 NEPEMEHHOTO TOKa 2
322 6 TemnepartypHas 3aBUCUMOCTb IPOBOJMMOCTHU NOJYITPOBOJHUKOB 2




Ne Kon-Bo
Ne JIP HaumenoBanue 1abopaTopHbIX paboT
pazzeina 4acoB
311 7 W3ydenue criekTpa UCIyCKaHusl aTOMOB BOJOPOJA 2
Hroro: 8

4.4 llpakTHYecKne 3aHATHS (CEMHHAPBI)

Ne Koi-Bo
Ne 3apaTus Tema
paznena 4acoB

1 1 Kunemaruka 2
2 2 TTocTosgHHBII TOK 2
3 5 Judpakmus cBeTa 2
4 6 [TonynpoBOAHUKOBBIE TMOIbI 2

Hroro: 8

4.5 KontpoJabHas padora (2, 3 cemecTpbl)

1. DnekTpocTaTUKa U MOCTOSTHHBIA TOK
2. MarHuTHOE I0JIe U JIEKTPOMArHUTHAS HH TYKITHS
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5. Jleryra, C.H. Kypc ¢u3zuku: ontuka [DnekTpoHHbIH pecypc]: yuebHoe nocoOue Ui CTYAEHTOB
MH)XEHEPHO-TeXHU4ecKuX HanpasineHuil noarotosku / C.H. Jleryra, A.A. Yakak; MUHUCTEPCTBO
oOpa3oBanus 1 Hayku Poccuiickoii @eneparun, @enepanbHoe rocyJapcTBEHHOE 010 KETHOE



o0pa3oBaTesbHOE YUpEeXICHHE BhICIIETo npodeccruonansHoro oopasoBanust «OpeHOyprekuii
roCyJapCTBEHHBIN yHUBepcuteT», ®usnueckuii pakynprer. - Opendypr: OI'Y, 2014. — Pexxum nocryna:
http://biblioclub.ru/index.php?page=book_view&book_id=259245.

5.2 JlonoiHuTEIBHAS IUTEPATYPA

1. CaBeasnes, . B. Kypc o6mieii ¢puzukn [Tekcr]: yuebnoe nocodue / M. B. CaBenbes.- 5-e u3n.,
ucnp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumme knaccudeckue yaeonukn). - ISBN 978-5-8114-1206-8.
T. 5: KBanroBasg ontuka. AtoMHass ¢pusuka. @uszuka TBepaoro rtega. Ousuka aToOMHOr0O siApa u
3jieMeHTapHbIX yacTuu. - 2011. - 384 c.: un. - [Ipeam. ykas: c. 364-368.- ISBN 978-5-8114-1211-2.

2. Jleryra C.H. ®u3uka. Kparkuii kype [Tekct]: yued. mocobue s By3oB / A. A. Yakak, C. H.
Jleryra; M-Bo oOpa3zoBanus U Hayku Poc. deneparuu, ['oc. 06pa3oBart. yupexxaeHue BoIcIl. mpod.
obpazoBanus "OpenOypr. roc. yu-1". - OpenOypr : UIIK 'OY OI'Y, 2010. - 542 c. : un. - [Ipuin.: c. 458-
541. - bubmumorp.: c. 456-457. - ISBN 978-5-7410-1129-4.

W3nanue Ha np. HOCUTENE [ DNEKTPOHHBIN pecypc]|

3. Uponos, U.E. KBanToBass ¢puzuka. OcHoBHbIe 3aKk0HBbI [Tekcr] : yued. mocoOue ais By30B/
N.E. Uponos.- M.: JlabopaTopust 6a30BbIx 3HaHmiA, 2001.- 272 c.: mn.- ISBN 5-93208-055-8.

4. Boabkenmreiin, B.C. Coopuuk 3ana4 no odmemy kypcey ¢pusuku [Texct] : s cTya. TexH.
By30B / B.C. Bonbkenmreiin. — 3-u3., ucrp. u nor. — CI16.: Kamwkaeiii mup, 2005. — 328 ¢. — (Cnermanmcr)
— ISBN 5-86457-2357-7. 172 — 5k3.

5. Iuckapea, T. U. CoopHuk 3ama4 mo odOmeMy Kypcy (pusukm [DIEKTpOHHBIN pecypc] :
yueObHoe mocobme s HampasiaeHuid mnoaroroBku CIIO mo YI'HII "UwkenepHoe neno, TEXHOJOTHH H
texuudyeckue Hayku'" / T. W. Iluckapea, A. A. Yakak; M-Bo oOpa3oBanus u Hayku Poc. Denepanuu,
®denep. roc. 6roKET. 00Opa3oBaT. yupexaeHUe BbIcHl. oOpazoBaHus "OpeHOypr. roc. yH-T". - OpeHOypr :
Or'y. - 2016. - ISBN 978-5-7410-1500-1. - 130 c- 3ary. ¢ THT. 9KpaHa.

5.3 Ilepuoanueckue U3TaHus
1. Ycenexu pusnyeckux HAyK : )KypHai. - M. : ArentctBo "Pocneuars", 2016.
2. ’KypHaa TexHu4deckoii pusmuku : xxypHai. - M. : Akagemuzgaruentp "Hayka" PAH, 2016.

3. AKypHaJ 3KcnepuMeHTAIbHON U TeopeTHYeckoi (PU3MKHU : XypHaIL - M. : AKaJeMHU3JaTIEeHTD
"Hayxa" PAH, 2016.

4. ®du3uka TBepAoro teaa : xypsai. - CII6. : Hayka, 2016.


http://biblioclub.ru/index.php?page=book_view&book_id=259245

5.4 UnTepHeT-pecypchl

1. http://fizika.ru/ - Caiit qis npenogaBaresnei GU3NKHU, YUAIIUXCS U UX POIAUTEIICH.

2. http://elementy.ru/lib/lections - Bumeo3anucu M TEKCTOBBIH MaTepHal MyOJIUYHBIX JICKIIUN
M3BECTHBIX YYCHBIX MUDA.

3. http://mipt.ru/ - caiit MockoOBCKOro ()U3MKO-TEXHUYECKOTO MHCTUTYTa (TOCYAapCTBEHHBIH
YHUBEPCUTET).

4. http://www.imyanauki.ru/ - Yuensie uzooperarenu Poccun

5. https://universarium.org/catalog.ru/ - On-naiin miarpopma:_«Yuusepcapuym», Kypcs, MOOK:
«KiroueBbie unen Gu3NKm».
https://www.lektorium.tv/mooc - «Jlekropuym», MOOK: «JluckpeTHass MaTeMaTHKa»

5.5 IlporpammHoe obGecneuyeHue, npodeccuoHaIbHble 0a3bl JAHHBIX M HHGPOPMAIMOHHBbIE
ClIpaBOYHbLIC CUCTEMBI COBPEMEHHDBIX I/IH(l)OpMallI/lOHHbIX TEXHOJIOTuH

1. Omneparonnas cuctema Microsoft Windows

2. TTaket nacronpubix mpuinoxennit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. ABToMaru3upoBaHHas MHTEpakTHBHas cucrema cereBoro TectupoBanus — AWCCT
(3apeructpupoBana B POCITATEHT, CBunmerenbcTBO 0 TOCYAapCTBEHHOW PETHUCTPAIIMU MPOTPAMMBI IS
OBM Ne2011610456, mpaBoobnagarens — OpeHOYPrcKuid TOCyAapCTBEHHBIN YHUBEPCUTET), PEKUM JTOCTYIIA
- http://aist.osu.ru.

4. Onepanuonnas cucrema Microsoft Windows. IMaker nactonbHbIx mpuiaoxeruii Microsoft Office.
CpoGoanseiii maker oducHbix npmiokeHudn Apache OpenOffice. KpocmmardopmenHsiii, cB000IHO
pacrpocTpaHseMblii O(PHCHBIA TaKeT ¢ OTKPBITBIM HCXOMHBIM KojoMm LibreOffice. becriatHoe cpenctBo
npocmotpa ¢aitmos PDF Adobe Reader. CBoGoaubI# (aiiaoBeiii apxuBarop 7-Zip.

6 MarepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCUUIIMHBI

V4eOHbIe ayIUTOPHUU ISl TMPOBEICHUS 3aHATHU JIEKIMOHHOTO THIIA, CEMHHAPCKOTO THMA, UL
HPOBEICHHST TPYNIIOBBIX M HWH/MBUAYAIbHBIX KOHCYJBTAlUi, TEKYLIEro KOHTPOJS W MPOMEXKYTOYHOU
aTTeCTALUH.

Aynutopun OCHaICHbI KOMIICKTAMU YICHUYECKOW MeOell, TEXHUISCKUMH CPEACTBAMHU O0yUICHUS,
CIY)KAIUMH JUTS TIPECTaBICHUS y4eOHOM MH(POPMAIIUU OOJBIION ayIUTOPHH.

VYueOHbIE 71a0OpaTOpUM OCHAIIEHBl Ja0OpPaTOPHBIMH CTEHJAMH W YCTaHOBKAaMH, Yy4eOHO-
HAIJISIHBIME TIOCOOUSIMH, TUIAKATAMHU.

[TomereHre sl CaMOCTOSTENIBHONW PabOThl 00YYAIOIIUXCS OCHAIICHBI KOMITBIOTCPHOW TEXHUKON
nojaKmodeHHod k cetu "VHTepHer" M oOecredyeHHMEM JOCTyma B DIEKTPOHHYI WH(OPMAIMOHHO-
oOpazoBatenbHyto cpeay OI'Y.


http://fizika.ru/
http://elementy.ru/lib/lections
http://mipt.ru/
http://www.imyanauki.ru/
https://universarium.org/catalog.ru/
http://aist.osu.ru/
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