Muno6pHayku Poccun
By3ynykckuii ryMaHUTApHO-TEXHOJIOTHIECKUN HHCTUTYT ((huiinan)
(benepanbHOro TOCyIapCTBEHHOT'O OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICITIETO 00pa3oBaHUs
«OpeHdyprekuii rocy1apcTBeHHBIH YHHBEPCUTET»

Kadenpa obmeit nmxenepun

PABOYAS ITPOI'PAMMA
JAUCHUIIIINHBI
«b1.J1.5.19 @usukay

VYpoBeHb BBICIIETO 00pa30BaHUS
BAKAJIABPUAT

Hanpasnenne moaroToBku

44.03.01 Ileoacocuueckoe obpazosanue
(KOI[ U HAUMCHOBAHHEC HanpaBHeHHﬂ HOHFOTOBKH)

Hupopmamuxka
(HanMeHOBaHNE HANPABICHHOCTH (IIpo(uIIs) 00pa30BATENBHOH IPOTPAMMBI)

KBanuduxarus
bakanaep

®opma 00yueHust
3aounas

I'ox mabopa 2019



Pa6oy4as nporpamMMa pacCMOTpEeHa B YTBEpXKIEHA Ha 3acelaHuy Kadeapsl

OO01€eil HHXXEHEPHUU

HaumeHo8aHue Kageopsi

npoToxoy Ne 5 ormben  OA 20 £Ir.

IlepBerii 3aMecTUTEND qUpeKTOpa Mo YP M 4/ E.B. ®ponosa
HaumerosaHue gaxynemema noonucy” pacwughposka noonucu
Hcnonnumenu: 5
CT. IPENOIaBaTeNlh A.B. Cunopos
donacHocmy noor pacuugposka noonucu
odongcrHocmy . noonucy pacuugposxa noonucu
COI''TACOBAHO:
Hpence,uaTeIIL MCTOIIH‘ICCKOﬁ KOMHCCHH IO HaIIpaBJICH JIT'OTOBKHA
44.03.01 Ilenarormyeckoe o6pa3zoBaHue s JLLA. OMeNnbIHEHKO
KOO HaumeHoeawue JUYHAA NOONUCL pacwugposxa noonucu
3aBemyrommii 6u6HOTEKOM W
il T.A. Jlonatuna
UYHAS noONUCh /. pacuughposxa nodnucu

© Cumopos A.B., 2019
© BI'TU (¢pumman) OI'Y, 2019



1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

— OCBOCHHE 3HAHMN O PYHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHAX U MPUHIUIAX, JISKAIIUX B OCHOBE
COBpEMEHHOM (Pu3ndYecKol KapTUHBI MUpa; Hanbosiee BaKHBIX OTKPBITHSAX B 00acTU (DU3HMKH, OKA3aBIIUX
OTpeIeNsIoNIee BIUSHUE Ha PA3BUTHE TEXHUKHU U TEXHOJIOTHUH; METO/IaX HAYYHOTO MTO3HAHUS PUPOJIBL;

— OBJIQJICHHE YMEHUSMHU NPOBOAMUTH HAOIIOJEHUS, IJIAHUPOBATh M BBHIIOJIHATH SKCIIEPUMEHTHI,
BBIIBUTATh THIOTE3bl U CTPOUTH MOJIENH, MPUMEHSITHh MOJYyYCHHBIC 3HAHUSA MO (DU3HKE I OOBSICHEHUS
pa3HoOOpa3HbIX (U3MYECKUX SIBICHUM M CBOMCTB BEIIECTB; MPAKTUYECKU HCIIOJIB30BATh (PU3UUECKHE
3HAHUS;, OI[CHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHON WH(OPMAIIUH.

3agaun:

— QopmupoBaHue y CTYIASHTOB HAYYHOTO MBIIIICHUS U COBPEMEHHOTO €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHHUS, MPABWILHOTO TOHUMAHUSI TPAHUI] MPUMEHUMOCTH Pa3IMYHBIX (DU3MYECKUX 3aKOHOB H
TEOpHIA;

— YCBOCHHE OCHOBHBIX (DM3MYECKHX IMOHSATHI, MOJEIeH U 3aKOHOB KJIACCHYECKON U COBPEMEHHOM
(bU3HKH, METOIOB (PU3HUYECKOTO MCCIICTOBAHUS;

— pa3BHUTHE Yy CTYACHTOB MPHUEMOB U HABBIKOB PEIICHUs KOHKPETHBIX 3a7lad M3 pa3HbIX oOnacreit
(bU3KKH, TOMOTAIONINX B JalIbHEHIIIEM pelllaTh TaKue 3a7auu;

— O3HAaKOMJICHHUE CTYJIEHTOB C COBPEMEHHOM HAay4YHOH annaparypou;

— BbIpa0OTKa HayaJdbHBIX HABBIKOB BEJCHUS HAYYHBIX HCCIEAOBAHUN (DU3MUECKUX SIBJICHUM U
YMEHUSI OLIEHUBATh CTENEHb JOCTOBEPHOCTH PE3YJITATOB, MOJYUYEHHBIX C IMOMOIIBIO 3KCIEPUMEHTAIBHBIX
WJTU TEOPETUYECKUX METO/I0B UCCIIEIOBAHUSI.

2 MecTo JTUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JucnuminHa otHocuTes K 6a3oBoit yactu 6oka [l «Aucuuniauasl (MOLyIn)»
[TpepekBU3UTBI AUCHUILTUHBL: Omcymcmeyom

[TocTpexBuzutsl auctuiuinael: b1./[.5.22 Komnvromeprnoe modenuposanue, b1.J[.B.9 Apxumexmypa
KoMnvlomepa

3 TpeOoBaHus K pe3y1bTaTaM 00y4YeHHS MO TUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HANpaBiieH Ha (pOpMHUpPOBAHUE CIAEAYIOUINX PE3YIbTATOB 00YUECHHUS

Konx n HanmeHoBaHue [Inanupyemsle pe3yabTaThl 00y4eHUS O

KO,I[ U HAMMCHOBAHUC UHAUKATOPpA

(l)OpMI/IpyeMLIUX OCTHSKEHMS KOMITETCHIIIH ZMCUAILIHHE, XapaKTEpPU3YIOIIHE Tarbl
KOMIIETEHIIUH (GopMUPOBAaHKS KOMITETEHIIUH
YK-1 Cnocob6en|YK-1-B-2 OcymiecTBisieT | 3HATh:
OCYILIECTBIISTh MOUCK, | KpUTUYECKUH aHAJIW3 U CHHTE3|— OCHOBHBIE IOHATHS, SBICHUS U 3aKOHBI
KPUTHYECKUH aHamu3 M |MHQOpMAlUM, TOJNYy4EeHHOH M3 |KJIaCCUYECKOM M COBPEMEHHOM (DU3MKH;
CUHTE3 I/IH(bOpMaHI/II/I, Pa3HBIX HCTOYHUKOB — (I)yH,Z[aMCHTaJIBHBIC (I)I/I3I/I‘-ICCKI/IC
IIPUMEHSTh  CUCTEMHBIN KOHCTaHTBI;
IoAXoN  UId  pEINCHHUA — METOJBI TEOPETHYECKUX "
ITOCTABJICHHBIX 337129 DKCIIEPUMEHTAIBHBIX ~ MCCIIEIOBAaHUWA B
¢duzuke
Ymerhb:

— TMPUMEHITh (UINYECKUE 3aKOHBI JUIS
pemeHI/m THUIIOBBIX 3aJ1a4 U OCyH_[eCTBJ'ISITI)
uaeanu3anui0  (QU3NYECKUX  SBICHUH U
MPOIIECCOB s AJTOPUTMHUYECKON
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Kox u HaumenoBanue
bopMupyeMbIX
KOMIIETEHITHI

KOI[ U HAMMCHOBAHUC UHAUKATOPpA
JOCTHIXXCHHUA KOMIICTCHIIMHN

[Tnanupyemblie pe3yabTaThl 00yUeHUS 10
JTUCLUHUIIIMHE, XapaKTEePU3YIOIINE 3TAIbI
(dhopMUPOBaHNS KOMITETEHITHH

dbopMmanm3anumn u MOCTPOEHUS
MaTeMaTHYECKUX MOJICIICH;

— OIICHHMBATH u IPOTHO3HPOBATH
pe3yNIbTaThl BEIYUCICHUIA;

— TIOJIH30BATHCS TabIUIIAMA U
CIPaBOYHHKAMH;

— OpHEHTUPOBATHCI B TIOTOKE HAYyYHO-
TEXHUYECKOH HH(pOpMaIu

Baajnersn:
— HaBBIKAMHU IOCTAHOBKH, (OpMaIH3aINU
nu aJir OpI/ITMI/ISaHI/II/I HpI/I pemeHI/m

bu3nyeckux 3anay;

METOJIaMH [IOCTPOEHUSI MaTEMATUYECKUX
MoJIeJIel U OCYILECTBIECHUS
MaTeMaTU4ecKoi 00paboTKM pe3yabTaToB
pacyeToB

4 CTpyKTypa U colepKaHHue TUCHUILIUHBI

4.1 CTpyKTypa THCHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISAET 6 3a4eTHBIX enuHUI] (216 akageMHuecKUX 4acoB).

TpyrnoeMKOCTb,
Bun pabotst aKaJIeMUYECKHX YacOB
2 ceMecTp 3 cemectp BCETO
OO0mas Tpy10éMKOCTh 108 108 216
KonrakTHasi pabora: 10,5 11,5 22
Jlexmum (J1) 4 4 8
JlaGopatopusie pabotsl (JIP) 6 6 12
Koncynpranuu 1 1
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,5 0,5 1
CamocrosiTesibHas padora: 97,5 96,5 194
- 8bINOJIHEHUe KOHMPOabHOU pabomwl (KonmpP); + +
- CaAMOn0020moeKa (npopabomxa u nosmoperue IeKYUOHHO20
Mamepuana u Mamepuana y4eOHUKo8 u yueOHvlx nocoouil);
- H0020MOBKA K 1A00PAMOPHBIM 3AHAMUSIM.
Bup HTOrOBOI0 KOHTPOJIA (3auer, JIK3aMe€H, 3ader 3K3aMeH
auddepeHnpoBaHHbIN 3a4€T)
Pazensl qUCHUIUTNHBL, U3yd4aeMble B 2 ceMecTpe
KomndaectBo yacos
Ne HanmeHnoBanue pa3nenos ayauTopHad BHEAy/l.
paszznena BCETO abota
T 13 | 1P pabota
1 ®Du3ndecKue OCHOBBI MEXaHUKH 22 1 0 2 19
2 OcHoBBI MOJIEKYJISIPHON bu3uKu U 22 1 0 2 19
TEPMOIUHAMUKHN
3 OIEKTpOCTaTHKA 22 1 0 0 21
4 ITocTOSIHHBII TOK 22 05| 0 2 19,5




KommuectBo yacos
Ne HaumeHoBaHue pa3ienoB ayautopHad BHeay/I.
paszena BCETO pabota
T 13 | 7P paborta
5 MarsurocraTiuka 20 05| 0 0 19,5
Hroro: 108 4 0 6 98
Pazensl quCHUIUTNHBL, U3yd9aeMbIe B 3 ceMecTpe
KonmuecTBo yacos
Ne HaumeHoBanue pa3zeiion ayautopHad BHEay/I.
paznena BCETO pabota
T 113 | JIp paborta
6 DJIEKTPOMAarHeTU3M 22 1 0 0 21
7 ®dusnka KoaecOaHU ¥ BOJIH 22 1 0 2 19
8 OrnTrka, KBaHTOBAs MPUPOJIA U3ITYICHHS 22 1 0 2 19
9 DJIeMEHTHl KBAaHTOBOW (M3MKH U KBAHTOBOWU 22 05| 0 2 19,5
CTAaTHCTUKHU
10 ATOMHOE Sp0. DJIeMEHTapHbIE YaCTHUIIbI 20 05| 0 0 19,5
Hroro: 108 4 0 6 98
Bcero: 216 8 0 | 12 196

4.2 ConepxxaHue pa3iesioB AUCHUNIHHBI

Pa3zgen 1 ®duzndeckue 0CHOBBI MEXaHUKH

Mexnynapoanas cuctema eaunuil. Kunemaruka. YpaBaenus Aprkenust. Ciiibl B MexaHuke. [lunamuka
MaTepUaIbHOM TOYKHU M MOCTYNATEIBHOIO ABM>KEHUS TBEPOTO Tena. 3akoHbl HploTOHA. 3aKOHBI COXpaHEHUS B
Mexanuke. [Ipunnun otHocutensHocTy [Manmunes. JluHamuka BpamaTebHOTO JBIKEHUS TBepaoro tena. Oc-
HOBBI PEJIATUBUCTCKON MeXaHUWKU. KuHeMaTnka u JMHAMHUKA TBEPBIX TEJ, )KUJIKOCTEN U Tra30B

Paznen 2 OcHOBBI MOJIEKYISIPHOM (PU3UKHU U TEPMOIMHAMHMKH

CraTvcTUUeCKUl U TEepMOJMHAMUYECKUN METOJbl HMccieqoBaHus. MieanbHblil ra3 U ero CBOMCTBA.
IIpumeHeHre 1MepBOro Hayajla TEPMOJUMHAMHMKM K H3ompoueccamM. Tpu Hadana TEpMOAMHAMUKH,
TepMoaMHamMuueckue GpyHkmu cocrosiHus. da3oBble paBHOBECHs U IpeBpalleHns. Kiaccuueckas CTaTUCTHKA.
SBnenus nepenoca. PeanbHble rasel. YpaBHeHus Ban-aep-Baanbca

Pa3nes 3 DuekTpocraTuka

DNeKTpUUECKUi 3apsii U ero cBoiicTBa. 3akoH KynoHa. DnekTpocraThika B BaKyyMe W B BEIIECTBE.
HanpspkeHHOCTP M MOTEHLMAN 3JEKTPOCTATUYECKOro MO, JIEKTPOCTaTUYECKOe TI0Jie B  BELIECTBE.
Onextpudeckast MHAYKIs. KongeHncartop. DHeprust SIeKTPOCTaTHYECKOTO TIOJIS

Pa3nesn 4 [locTosiHHbIN TOK

OCHOBHBIE XapaKTEPUCTUKU TOKA. Y CJIOBHUS CYIIECTBOBAHUS SJEKTPHUECKOro Toka. 3akoH Oma amns
OJTHOPOJIHOTO y4YacTKa Ienrd B WHTerpasbHOM W mauddepennuanpaon popmax. DJIC. 3akon Oma mms
HEOJJHOPOJHOTO ydJacTka 1enu. PasperBieHHble dnekrpuueckue nenu. [Ipasuna Kupxroda. Kiaccuueckas
TEOPHSI AIEKTPOIPOBOIHOCTH METAILIOB. TOKHU B Pa3JIMIHBIX Cpeiax

Pa3znen 5 MarouurocraTuka

OcCHOBHBIE XapaKTEPUCTUKU MAarHUTHOTO noss. [loBenenue paMku ¢ TOKOM B MarHuTHOM ToJie. OmbIT
Opcrena. MarauTocraTika B BaKyyMe M B BellecTBe. LIMpKyIAIMs M MOTOK BEKTOPA MATHUTHOM WHIYKIHH.
DHeprus MarHuTHOTO NoJisi. MarHuTHOE nosie B Bemectse. deppoMarHeTusM.



Paznen 6 DuekrpomMarneTusm

[lepemMeHHBIN TOK. DNEKTPUIECKHA KOIeOaTeIbHbIM KOHTYp. Pe30HaHC TOKOB, pe30HAHC HANPSKEHUH.
Omnpitel @apanes. Tpancdopmarop. CBs3b 3IEKTPUYECKMX M MarHUTHBIX Toseidl. YpaBHeHMs MakcBelia.
[IpyHIMIT OTHOCUTETBHOCTH B 3JIEKTPOANHAMUKE

Paznen 7 ®usuka xKojiedanmii 1 BOJIH

['apMOHMYECKMI M aHTAPMOHUYECKHH OCHHMIUIATOP. MaTeMaTu4ecKuid, MPYKUHHBIA U (U3HUYECKUit
MasTHukU. Kiaccudukanus konedanuid. BomHoBbIe mporiecchl. YpaBHeHHe Oerymieii BoiaHbl. MHTEpdepeHtus
u mudpaxius BoiH. DHeprus BosHbl. Dddext Jomnepa.

Paznen 8 OnTuka, KBaHTOBasi MPUPOIA U3JIYUEHHS

I'eomerpuyeckas ontuka. OneMeHTbl @Dypbe-ontuku. Portomerpusi. OCHOBHBIE CBETOBbIC U
SHEPreTUYECKHE XapaKTepUCTUKHU. TemaoBoe wuznmydenue. Dororddexr. Dddexkr Kommrona. Cerooe
JIaBJICHHE

Pasnen 9 DiiemeHTHI KBAHTOBOM (PM3MKA M KBAHTOBOM CTATUCTUKH

Teopus aroma Bomopona no bopy. CoorHomeHus HeompeneneHHoctel [eitsenOepra. Bomnbl ne
Bbpoiins. Ypasuenue Llpenunrepa /i cTallMOHApHBIX COCTOSHUM atroma. DepMUOHBI U OO30HBI. DIEMEHTHI
KBAHTOBOH (pU3MKH TBEPAOIO TeNa

Paznen 10 ATomHoe siApo. Jj1eMeHTapHbIe YaCTHLbI
CrpoeHne aTtoMa M aTrOMHOTO sjpa. PaanoakTUBHOCTb. SnepHble peakTopbl. TepMosiiepHble

peakmmu. Turel pyHIaMEHTANBHBIX B3aUMOJCHCTBUH B mpupose. Kitaccudukamnms seMeHTapHbIX YaCTHIT

4.3 JlabopaTopHblie padoThI

Ne Koin-BO
HaumenoBaHue 1a00paTopHBIX paboT
paszaena 4acoB

1 3aKOHBI COXpPaHEHUS UMITYJIbCA U SHEPTUU B MeXaHMKe. [IpoBepka OCHOBHOT'O 3aKOHA 2
JMHAMUKH BpalaTeIbHOIO IBUKEHHUS

2 3akoHbl TUIpoaMHaMHMKH. OmnpeneneHue KO3QPUIMEHTa BI3KOCTH KUJIKOCTH 2
meTogoM CTokca

4 N3yuenune 3akonoB Oma 11 OJHOPOJTHOTO U HEOAHOPOJIHOTO YIACTKOB IEMHU 2

7 W3yuenne paboThl 1eKTpOHHOro ocuuiiorpada, urypst Jluccaxy 2

8 N3yuenne 3akoHOB TeruioBoro wu3nydeHus. Ompenenenue mnoctosHHon Credana- 2
Bbonsimana

9 W3y4eHne 3aKOHOB TEIJIOBOTO U3JIy4EHUS. 2
Onpenenenne nocrosgHHoi Credana — boabiimMana
Wroro: 12

4.4 KoutpoJbHas padorta (2, 3 cemecTpbl)

[TpumepHBIe 3a1aHUs TIO BBHITIOTHEHUIO KOHTPOJIBHON paObOTHI:

3amaua 1. Jluck pagumycom R=10 cMm, HAXOAUBIIUICS B COCTOSTHUU TTOKOS, HaYaJl BPAIIaThCs C TTOCTO-
SIHHBIM YTJIOBBIM yCKOpeHueM £=0,5 pa;[/cz. Haiitn TaHreHuHanbHOE a; 1 HOPMAJIBHOE a, YCKOPEHUE IUCKa
yepe3 2 CeKyH/Ibl II0CIIe Hayasa BpalleHHUs.

3anava 2. HaiiTu cpegHee 4uCiIO CTOJIKHOBEHUH B OJHY CEKYHAY MOJIEKYJ BOAOPOAA IPH TEMIIEpa-
Type 27 OC u naBnennn 760 Mm. pT. cT. Db (EeKTUBHBINA AUAMETP MOJIEKYJ MPUHATH PABHBIM 2,8-10™ u.

3anava 3. B GannoHe HaxX0AUI0Ch HEKOTOPOE KOJUYECTBO T'a3a MPU HOPMAILHOM aTMOC(HEPHOM JaB-
nenud. [Ipu OTKpBITOM BeHTHIIE OAJIJIOH OBLT HArpeT, MOCje Yero BEeHTHIIb 3aKPbUIM U ra3 OCThUI 0 TeMIIe-
patypsl 283 K. [Ipu 3Tom nasnenue B 6amuione ynano a0 70 klla. Ha ckonbko rpagycos Harpenu 0ayuioH?



3amaua 4. Haiitu MonekysipHyro (popMyiry HEKOTOPOTO COCTMHEHHS YIiIepo/ia C KUCIOPOIOM, €CIIH
M3BECTHO, YTO M=1 T 3TOro0 BeImIecTBa B Ta3000pa3HOM COCTOSIHHM CO3/1aeT B cocyne oobemoM V=1 11 mipu
Temneparype t=27 °C nmaBnenne P=0,56 arm. MousipHbIe MacChl yIJIepoAa U KUCJIOPOAa PaBHBI COOTBETCT-
BEHHO =12 1/M01b U Ho=16 T/MOIb.

3anava 5. OnpeaenuTs MOJEKYJISIPHYIO (GOPMYIy HEKOTOPOrO COCTUHEHHS YIiiepojia ¢ BOJOPOJIOM,
€CIIM U3BECTHO, uTo TipH Temrieparype t=27 “C u naBnenuu P=760 mm. pt. cT., 066eM V=1 11 3TOTO BemiecTBa
B ra3000pa3HOM COCTOSIHMH uMeeT maccy m=0,65 r. MomnspHas Macca yriepoaa w=12 r/moinb, Bogopoaa
p2=1 /MO,

3agaya 6. YpaBHEHHE IUIOCKOH CHUHYCOMAQJIBHON BOJIHBI, pacrpocTpaHstomieiics Broiab ocu OX,
umeet By & = 0,01sin(10°t —2X) . OnpeaenuTs CKOPOCTH PACHPOCTPAHEHHUS BOJIHEI (B M/C).

3agava 7. B noreHmansHOM Tosie cwiia F mpornopruoHanbHa rpaueHTy NOTEeHIUATbHOM SHEPrun
W,. Onpenenuts BUJ 3aBUCUMOCTH MPOEKIHUH CUIbI Fy Ha ock X, eciu rpadMk 3aBUCMMOCTH MOTEHLIUAIIb-
HoM sHepruu W, oT KOOpAMHATHI X UMEET BUJI, IIPEJCTABICHHBIN Ha PUCYHKE:

W.l

"

5 Y4yeOHO-MeTOANYECKOE 00ecTIeYeHHe JUCIMIIINHDI
5.1 OcHoBHas JuTEpaTypa

Huxepos, B.A. ®wusuka: coBpeMeHHbIH Kypc: y4eOHUK / B.A. HukxepoB. — 2-¢ m3n. — Mocksa:
Nznarenbcko-Topropas koproparus «/lamkos u K°», 2016. — 452 c.: un. — ISBN 978-5-394-02349-1; To
ke [DnexTpoHHbIi pecypc]. — Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=453287.

5.2 JlonosiHuTEIbHAS JIMTEPATYpa

1 TameikoBa-bymkesnu, .M. ®usnka: yaeonuk: B 2 4. / .M. TamsikoBa-bymkesud. — 2-¢ us.,
ucnp. — Musnck: Beinitmas mkona, 2014. — Y. 1. Mexanuka. MonekynsapHas Gu3Mka U TEPMOAMHAMHUKA.
DnexTpuuecTBO U MarHeTusM. — 304 c.: mi., cxem. — bubmmorp. B kH. — ISBN 978-985-06-2505-2 (4. 1). —
ISBN 978-985-06-2507-6; To xKe [DNeKTpOHHBII pecypc]. — Pexum JIOCTYyTIA:
http://biblioclub.ru/index.php?page=book&id=235732.

2 TambikoBa-bymkesuy, .M. ®usuka: yue6nuk: B 2 4. / L.M. TamnsikoBa-bymikesuy. — 2-e u3n.,
uctp. — Munck: Bemmiimas mkomna, 2014, — Y. 2. Onrtuka. KBantoBas ¢usuka. CtpoeHne u Gpuzndeckue
cBOiicTBa BemiecTBa. — 232 c.: uil., cxeM., Tabn. — bubnumorp. B ka. — ISBN 978-985-06-2506-9 (4. 2). —
ISBN 978-985-06-2507-6; To xKe [D1eKTpOHHBII pecypc]. — Pexum JIOCTYyTIa:
http://biblioclub.ru/index.php?page=book&id=460883.

5.3 llepuoanyeckue U31aHUA

Briciiee o6pazoBanue B Poccum: xypHan. - MockBa: MOCKOBCKMI TOCYJ. YHUBEPCHUTET Me€4aTH
uMm.N.®Penoposa, 2019.


http://biblioclub.ru/index.php?page=book&id=453287
http://biblioclub.ru/index.php?page=book&id=235732
http://biblioclub.ru/index.php?page=book&id=460883

5.4 UnTepHeT-pecypchbl

1 ®usuka. YueOHbIl KOMIBIOTEPHBIN Kypc KoMmanuu «Pu3nkoH» [DnekTponHslii pecypc]. — Pexum
nocryma: https://physics.ru;

2 https://www.coursera.org/ — «Coursera», MOOK: «®usuka B omnbitax. Yacte 1. Mexanukay;
«®Pu3uka B onbITax. Yacte 2. DIEKTpUUECTBO U MarHeTu3m»; «Pusnka B omnbiTax. Yacte 3. Konebanus u
MoJIeKyIsipHas pusnkay; «dusmka B onbitax. Yacts 4. BoJHbI B ONTHKAY;

3 https://biblioclub.ru/ — 5BC «YHuBepcuterckasi OMOIMOTEKA OHIIANHY;

4 http://techlibrary.ru/ — Hexommepueckuii mpoekt «TexHuueckas OMOIHOTEKa,

5 https://elibrary.ru/ — Hay4nas anekTpoHHas OMOIHOTEKA;

6 http://katalog.iot.ru/index.php — ®eaepanshsbiii moprai «Poccuiickoe 0OpazoBaHHEe»;

7 http://window.edu.ru/window/catalog — Enuroe okHO qocTyma K 00pa3oBaTeIbHBIM PECypCaM.

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHPOPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAIIMOHHBIX TEXHOJIOTHIi

[IporpamMmmHoOe obecriedyeHre, UCHOIb3yeMble MPU MPOBEICHUHM ayJUTOPHBIX Y4YEOHBIX 3aHATUN H
OCYILIECTBICHUHN CAMOCTOSATEIbHONU PabOThl CTYACHTAMU:

1 Microsoft Windows 7 (suniensust mo gorosopy Ne ITT/137-09 ot 27.10.2009 r.);

2 Microsoft Office (siuuensus mo gorosopy Ne I[10/8-12 ot 28.02.2012 r.);

3 Beb-npuioxxenue «YHuBepcanbHas cuctema TectupoBanus bl T »;

4 Supexc Opaysep;

5 eLIBRARY [DnekTpoHHBIH pecypc|: HaydHas syekTpoHHas Oubmumoreka / OOO Hayunast
aneKTpoHHas oubnuoreka. — Pexxum moctyma: https:/elibrary.ru;

6 Koucynprant I[lmioc [DnekTpoHHBIN pecypc]: chpaBouHo-mipaBoBasi cucremMa / Kommanus
Koncynprant Ilmoc. — DOnekrpoH. paH. — MockBa, [1992-2019]. - Pexum nocryna:
http://www.consultant.ru/;

7 http://www.en.edu.ru/ — EcrecTBeHHO-Hay4YHbI 00pa3oBaTebHbIN MOpTat (PuU3nKa, XUMHS K OHOJIOTHA);

8 https://educon.by/index.php/materials/phys — ®u3uka. YueOHbie MaTepHabl;

9 http://pravo.gov.ru/ — OdunuanbHbI HHTEPHET-MOPTAN MPaBOBOI HHpoOpMaIu. ['ocyrapcTBeHHas
cUCTeMa MPaBOBOM MHGOPMAIUH.

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIIMHBI

VYyeOHble ayIUTOPUM Ul TPOBEJIEHHs 3aHATHI JEKIMOHHOTO THIIA OCHAILIEHBI: NEPEHOCHBIMU
MYJIbTHMEINA-TIPOCKTOPAMHA H TPOCKIIMOHHBIMH JKpaHaMH, HOYTOYKOM; ITOCAJOYHBIMH MECTaMHU JUIS
o0yyaromuxcs; paboyuM MECTOM MpenojaBaTes; yueOHOH T0CKOH.

Aynutopun IS CaMOCTOSITENIbHOM pPa0OThl OCHAILEHBI: KOMIUIEKTaMU Y4YEHHYECKOW wmebenu,
KOMIIBIOTEPHON TEXHUKOW MOJKIIOYEHHONW K ceTu «MHTepHeT» U o0ecrneyeHreM J0CTyna B JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHy0 cpeny OI'Y, 31eKTPOHHBIM OMOIHMOTEYHBIM CHCTEMAM.

KomnbroTepHbIil KJlacC OCHAIIEH: CTAllMOHAPHBIM MYJIbTUMEIUA-IIPOEKTOPOM U TPOEKLHOHHBIM
9KpaHOM, OOOpYyJOBaHWEM [UIsI OpPTaHW3AlWU JIOKATFHOW BBIYMCIUTEIHHOH CETH, MPOrPaMMHBIM
obecriedeHneM «YHHMBEpPCAIbHBIH TECTOBBII KOMIUIEKC», NEPCOHAIBHBIMH KOMIIBIOTEpAaMH, pPabOYMM
MECTOM TIpero/iaBaress, yueOHO! JOCKOM.

Jns mpoBeaeHus: 1a0OpaTOPHBIX 3aHATHH Hcmoib3yercss jaboparopusi «DPusnka» oOcCHaIleHHAs
CIIEAYIOIIMMHU KOMIUIEKTaMH Ja00paTOPHOTO 000PYAOBAHUS: IITAHTCHIIMPKYJIH, MUKPOMETPBI; TEXHHYECKHE
Bechl; JalbopaTopHas ycTraHoBka «OmpeleleHNe MOMEHTa HWHEpLUH TBEPAOTO Tenay, JadopaTopHas
ycraHoBKa «Ormpenenenne Kod(QQUIMEHTa TOBEPXHOCTHOTO HATSHKCHUS JKUAKOCTHY», JIadopaTopHas
ycraHoBKa «OrmpeneneHne IUIOTHOCTH TBEPABIX TeJN U JKUIKOCTEH METOJOM T'MIPOCTaTHYECKOTro
B3BCIIMBAHHS», aMIEPMETPhI, BOJIBTMETPHI, PEOCTAThl, MCTOYHUKH MOCTOSHHOTO TOKA, JJIEKTPOHHBIN
ocumiiorpad, ONTHYECKUHA MUPOMETp, JaboparopHas ycTaHoBKa «V3ydyeHHe 3aKOHOB BHEILIHETO
dotordpdekra». B nabopaTopun UMEIOTCS CTallMOHAPHBIN MYJIbTUMEIUA-TIPOEKTOP U MPOEKIIMOHHBIN IKpaH,
M0caZioYHbIe MecTa Uil 00yJaroImuxcs, paboyee MeCTo MpenoaaBaresns, yueOHas 10cka, yueOHble CTEH/IbI.


https://physics.ru/
https://www.coursera.org/
https://biblioclub.ru/
http://techlibrary.ru/
https://elibrary.ru/
http://katalog.iot.ru/index.php
http://window.edu.ru/window/catalog
https://elibrary.ru/defaultx.asp
http://www.consultant.ru/
http://www.en.edu.ru/
https://educon.by/index.php/materials/phys
http://pravo.gov.ru/

Y4eOHble ayaUTOpPUH JUIS TIPOBEICHHSI TPYIIOBBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJSA W
MPOMEKYTOUYHOW aTTeCTAllMM OCHAIIEHBI: KOMIUICKTAMH YYEHHYEeCKOH MeOenn, KOMIBIoOTEpaMu ¢
noakioueHueM Kk cetn «UHTepHeT» U oOecrmeueHueM JOCTylma B JJICKTPOHHYIO WH(GOPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y, a51eKTpOHHBIM OHOTUOTECYHBIM CHCTEMAM.



