Muno6pHayku Poccun

DenepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIETO 00pa3oBaHUs
«OpeHOyprekuii rocy1apcTBeHHbI YHUBEPCHTET

Kadenpa pusuku u meToauku npenoaaBanus GU3nKu

PABOYAS ITPOTPAMMA
JUCHUIJIMHBI
«b1./].b.17 Quzuxay

YpoBeHb BhICIIEro 00pa3zoBaHus
CIIEHUAJIUTET

CroenuanbHOCTh

04.05.01 @ynoamenmanvras u NPUKIAOHAS XUMUSL
(KO M HAMMEHOBAHHE CIIELIUAIBHOCTH)

Ananumuyeckas xumus
(HaMMEHOBaHHE HAMPABICHHOCTH (TPOdHIIs)/Crielrani3aui 00pa30BaTeNbHOI TPOrpaMMBbI)

KBanuduxarms
Xumuxk. Ilpenodasamens xumuu

dopma o0yueHus
Qunas

I'ox Habopa 2022

1939113



Pa6ouas nporpamma mucuiuianbl «b51./.5.17 Pusukay paccMOTpPeHa U YTBEPXK/ICHA Ha 3aCC/AaHNH
kadeapsl

Kaggegpa QPBPIKH U METOJIMKH MPErnoaaBaHus QI’ISKKI/I

HaumeHosanue xageopvi

nporokon Ne ﬁ or"ZL" Ll  20Z8.

3asenyromuii kadeapoi

. YerBeprkoBa

pacwugposxka noonucu

Haumenosanue Kkageopu noonucs

Hcenonnumenu: /
JIOUEHT e W.H. Aaucuna

donocHocms (hwdfucy pacuugposxa noonucu

donxcHocmy noonucs pacuugposxa noonucu
COT'JJACOBAHO:
Hpezlcenal‘enb MeTOI[H‘!CCKOﬁ KOMMCCHH I10 CIEHAJIBHOCTH ,/1/ / 7
04.05.01 ®dynpaMenTaNIbHAsS W IPHKJIaIHAS XHMUS Z / 66‘6 ((é/aMZ{q,

KOO HaumeHo6anue

3aBe/lyIOIIHH OT/ETIOM Kommemcﬁm Hay4HOU OMOIHOTEKH /ﬂyf
H.H. Buranvesa W"ZM Z/Z——’

uunas noonuce | pacwugposka noonuct:

VHOIHOMOYEHHBIH [0 KauyecTBY (aKyabTeTa /7

A.J1. CtpekanoBckas
uMHaR NOONUCY / // pacuughposxa nodnucu

Ne perucrpanuu

© Anucuna U.H., 2022
©0rvy, 2022



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

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

u3ydeHue (yHIaMEHTATbHBIX (PU3UYECKHX 3aKOHOB, TEOPHM, METOJOB KJIACCHUYECKON W
COBPEMEHHOM (PU3HKH.

3amaun:

YCBOUTH OCHOBHBIC IIPEJICTABICHHUS O MaTepuu, (popmax u crocobax e€ CylecTBOBaHUS; HAYYUTh
MIPOBOJNTH TECOPETHYECKHUE M IKCIICPUMEHTAIbHBIC MCCICIOBAHUS M UCIOIB30BaTh (PU3UYECKHE 3aKOHHI B
Oyayiiel MpakTHIeCKOU eATeTbHOCTH.

2 MecTo UCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnurnmuHa oTHOCUTCS K 6a30Boi yactu Osioka [] «/ucuurmmnabl (MOTyIn)»

[TpepexBU3UTHI JUCHUILTUHBL: Omcymcmsyom

[ToctpekBuzuthl aucumiuiuHel: b1./[.b.21 Heopeanuueckas xumusa, b1.J[.b.22 Ananumuueckas
xumus, b1.J[.5.23 @uzuueckue memoowvt uccnedosanusn, bl.J[.b.24 Opeanuueckas xumus, b1.J{.5.27
Quszuuecxkas xumus, b1./].b.28 Keanmosas xumus, b1./J[.B.6 Cnexkmpanvuwiii ananuz, b1./[.B.8 Cmpoenue

eewecmea

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘ICHI/I$I

[Tnanupyemble pe3ynabTaThl

0oOy4eHHSs IO TUCIUILIAHE,

XapaKTEePU3YIOLIUE ITAMbI
(dbopMHpoBaHUS
KOMIIETECHIUHI

Ko n HaumMeHnoBaHue Kon n HauMeHOBaHME MHIUKATOPa
dbopMUpYyEMBIX KOMIETSHIIHIA JNOCTUKEHUSI KOMIIETEHIIUHA

VYK-1 Cnocoben ocymectsisath | YK-1-B-2 OcyuiecTBisieT KpuTH4ECKHi 3HATB: OCHOBHBIE NPUEMBI
KPUTHYECKHUH aHAIN3 aHaJu3 ¥ CUHTe3 MH(OpMaIK, TOJYYeHHOW |M TEXHOJOIMH palboThl ¢
MPOOJIEMHBIX CUTYyallui Ha U3 pa3HbIX UICTOYHHUKOB JAHHBIMHU,  IOJIyYE€HHBIMU
OCHOBE CHCTEMHOT0 MOJAXO0/a, IpU pelIeHuu (PU3MUECKUX
BbIpPa0aTHIBATH CTPATETHIO 3ajad, pe3yibTaTaMu
JNENUCTBUN 1a0opaTOPHBIX 151
BBIUHCIUTENbHBIX
JKCIIEPUMEHTOB.

Ymersn: BbIOMpATh
HanOonee  3(pdekTuBHBIE
METO/IbI 00paboTku
IKCIIEPUMEHTAIbHBIX
JAHHEIX, 00eCIeYnBaIoNIne
aJIeKBaTHOE IPEJICTaBICHHE
pe3yNbTaTOB PACUETOB U
U3MEPECHUM.

Baajnerb: OCHOBHBIMHU
HaBBIKAMU 00pabOTKU U
MIpe/ICTaBICHUS
pE3yJIBTaTOB
HCCIEeNOBaHUN.

OIIK-3 Cnocoben npumensats | OIIK-3-B-2 Hcnonb3yeT cranaapTHOE 3HaTh: OCHOBHBIE Cephl
pacyeTHO-TEOPETUIECKHUE porpaMMHOE o0ecTieueHIe U IpUMEHEHHsI QU3NUECKIX




Kox n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHUs 10 TUCITUTLINHE,

XapaKTEPU3YIOIIUE ITAITbI
¢dbopmupoBaHus
KOMIIETCHIINI

METOAbI OJIA I/I3y‘-IeHI/I$I CBOﬁCTB
BEIIIECTB M MPOIECCOB C UX
Y4aCTHEM, HCIIOJIb3Ys
COBPEMEHHOE IIPOrPaMMHOE
obecrieuenre 1 0a3pl TAaHHBIX
poheCCHOHATBLHOTO
HA3HAYCHUA

CHeIUAIM3UPOBAHHBIC 0A3bl JAHHBIX IPU
pelieHnu 3a1a4 npodeccuoHanbHOM
JIeATETbHOCTH

3HaHUI; COBPEMEHHOE
COCTOSIHME (PU3UUECKOTO
3HaHUS U NEPCIIEKTUBHI U
HaIlpaBJICHUs Pa3BUTHSL.
YMeTh: UCTIOIB30BATh
¢bu3nyecKkre 3aKOHbI IPU
aHaJIN3€ U PEILICHUU
npoOiem
npodeccuoHaATBLHOMI
NEeSATEIbHOCTH;
UCII0JIb30BaTh HOBBIE
nH(OpMaLMOHHbBIE
TEXHOJIOTUH IS TIOUCKA,
00pabOTKH M MPEIbABICHUS
uHpOpMaNuu 10 PU3UKE.
Buaaners: MeToiamu
MPOBEICHUS (PU3UIECKUX
U3MEPEHU, METOJaMuU
KOPPEKTHOH OLICHKH
MOTPEIIHOCTEN U3MEPEHU I

U pacueToB.
OIIK-4 Cnocoben OIIK-4-B-1 Ucnonb3yer 6a30Bble 3HaHUA B |3HATb: OCHOBBI
IJIAaHUPOBATh PabOTHI 00J1aCTH MaTeMAaTUKU U (PU3UKH TIPH (byHIaMEeHTaIbHBIX

XUMHUYECKON HAIlPaBJICHHOCTH,
oOpabaTsIBaTh U
MHTEPIPETUPOBATH
MOJYYECHHBIE PE3YJIbTATHI C
HCIIOJIb30BAHUEM
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB
pELIECHHUs] MAaTEMaTUHYECKUX U
buznyecKux 3a1a4

IUIAHUPOBAHUU PAOOT XUMHUUECKOM
HaIpaBJIEHHOCTH

OIIK-4-B-3 HUnTtepnpeTupyeT pe3yabTaThbl
XUMHUYECKHX HaOI0IEHUI ¢
UCIMOJIb30BaHUEM (PU3MUECKHX 3aKOHOB U
MpECTaBICHUI

(UBUYECKUX TCOpUi
KJ1aCCUYECKOM MEXaHUKH,
MOJIEKYJISIpPHON (PU3UKH U
TEPMOJIMHAMUKH,
3JIEKTPOMAarHeTru3Ma,
OIITHUKU, aTOMHOM 1
AepHON (PUBHKH;
(bu3nYecKre MOHATHUS,
(bu3nyecKre BeTHUNHBI,
(bu3HYecKue 3aKOHBI,
MIPUHLUIIBI U IOCTYJIATHI.
YMeThb: ONUCKHIBATH
(dbyHIaMeHTaJIbHBIE OMBITHI,
OKa3aBIIIME CYIIIECTBEHHOE
BIIMSIHME HA Pa3BUTHE
(hU3UKH; BOCTIPUHUMATH U
Ha OCHOBE MOJYyYE€HHbBIX
3HaHUH CaMOCTOSATEIHLHO
OLICHUBATh WH(HOPMAITUIO
(hUBUIECKOTO CONIep KaHUSI.
BJanerb: HaBbIKAMU
AKCTIIEPUMEHTAIBHOTO
ornpeaeneHus: GU3NIECKUX
BEJIMYMH; 0(OPMIICHHUS,
MaTeMaTHIeCKOM
00pabOTKHU pe3ybTaToOB
W3MEpPEHHUI.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1as TpyA0€MKOCTh AUCIHUILUIMHBI COCTABIISIET 6 3a4ueTHBIX enuHull (216 akaieMHUUeCKUX 4YacoB).

TpynoeMKoCTb,
Bun pabotet aKaJIeMIYECKHUX YaCcOB
1 cemectp 2 ceMecTp BCETO
OO0mas TPy10€MKOCTh 144 72 216
KonrakTHasi pa6ora: 69,25 35,25 104,5
Jlexuum (JI) 34 18 52
Jlabopartopusie paboTs (JIP) 34 16 50
Koncynpranuu 1 1 2
[TpomMexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTe/ibHasi padoTa: 74,75 36,75 111,5
- camono02omoeka (npopabomxa u noemopenue 1eKYuoOHHO20
mMamepuana u Mmamepuana y4eOHUKo8 u yu4eoHvlx nocoout,
- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUIM
- N10020MOBKA K KOJUIOKBUYMAM
- N0020MOBKA K PYOEIHCHOM) KOHMPOJIIO
Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
Au(ppepeHpPOBAHHBIN 324€T)
Pazensr quctumuineel, u3ydaeMeie B 1 cemecTpe
KosmyecTBo yacoB
Ne HaumeHnoBanue pa3aenon AyATOpHa BHEay/I.
pasnena BCETO pabota
T 113 | 1P pabora
1 MexaHuka 60 16 | - | 14 30
2 Mexanndeckne KoueOaHus! U BOJTHBI 28 6 - 6 16
3 MosnexkynsipHas pU3MKa U OCHOBBI 56 12 | - | 14 30
TEPMOTUHAMUKHU
Wroro: 144 34 34 76
Paznensl AMCIUIIITNHBL, H3y4aeMbie B 2 ceMecTpe
KomnnuectBo yacos
Ne HaunmenoBanue paszaennos ayAutopras BHEAy/l.
pasnena BCETO pabota
T 13 | P paborta
4 OnekrpocraTika. [1ocTOSIHHBIN TOK. 26 6 - 6 14
6 ONEKTPOMAarHeTu3mM 26 8 - 6 12
7 BonnoBas u kBanTOBast ontrka. @U3MKa aTOMHOTO 20 4 - 4 12
spa.
Hroro: 72 18 16 38
Bcero: 216 52 50 114

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

1 Mexanuka

Kunemaruka moCTynaTeslIbHOTO W BpaLIaTEIbHOIO JBHXKEHUS. 3akoHbl JuHamMukud HbroToHa uis
MOCTYMATEeIbHOrO IBIKEHUs. J[MHaAMMKa BpalaTelbHOrO JBWKEHHS. 3aKOH COXpaHeHHs umiyibca. Pabora.
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MomHocTs. KoHCcepBaTHBHBIE M AMCCUIIATUBHBIE CHUJIBbI, MOTEHIMAIbHBIE MOJSI. 3AKOH COXPAHEHHS YHEPIHH.
[Mpuammn otHocurenpHOCTH [amumes.  Iloctymater CTO. IlpeoOpaszoBanusi Jlopenma. PenstuBuctckuit
UMITyJbC, BTopoi 3akoH Hetorona B CTO. CBsi3b Macchl U SHEPTUHU, CBSI3b SHEPTUU U UMITYJIbCA.

2 MexaHu4eckue KoJ1e0aHUs U BOJTHbBI

KonebarenbHoe nBmkeHne. CBOOOJHbIE TAPMOHUYECKHE KOIeOaHus. 3aTyXaHue KolIeOaHuii B cucTeMax
C BSI3KMM TpeHHEeM. BpiHyX/IeHHbIe KonebaHus MoJ JeCTBUEM CHUHYCOMJAIbHOW cuibl. Pesonanc. Ymopyrue
BOJIHBI, X BUJIbl, XapaKTEPUCTUKU. Y PaBHEHUE TIIOCKOM Oeryiieit BosHbl. [[T0THOCTh MOTOKA SHEPTrUU BOJIHBI,
MHTEHCUBHOCTD BOJIHBI.

3 MoJiekyasipHasi (PU3MKA U OCHOBBI TEPMOAUHAMUKH

OcnoBuble nonoxenus MKT. Uneanvubiii Ta3. OcHoBHOE ypaBHeHMEe MKT. @uszndeckuili cMbICT
Temneparypbl. ['a30Bble 3aKOHBI, ypaBHEHHUE COCTOSIHUS MICAIBHOTO ra3a. Buyrpennss sHeprus. CriocoObl
M3MEHEHUs BHYTPEHHEW 3Hepruu: padora u terionepenaya. Padora raza. IlepBoe Hauano TepMoguHaMUKH,
€ro IpUMEHEHHUE K IpolieccaM B ra3zax. TemIoeMKOCTh ra3a IpU MOCTOSHHOM 00beME, TEIUIOEMKOCTh IpU
nocTostHHOM naaBieHnn. @opmyna Maikiepa. AnnabatHbeiii ipouece. YpaBHenue Ilyaccona. I{uknmueckue
npouecchl. TerioBble aBurarenu, xonoawibHas MammHa. ukn Kapno. KIIJ TemoBoro asuraresns.
Hanpasnenune TtemioBeix mporeccoB. PaBHOBecHble M HepaBHOBECHbIE THporecchl. OOpaTumbie U
HeoOpaTuMbIe Tporiecchl. BTopoe Havano TepMoIuHAMUKA. DHTPOIHSI.

4 Jnextpocratuka. [locTosiHHBII TOK.

DneKTpuueckuil 3apsan, ero Buibl. 3akoH Kyrnona. DnektpocraTtudeckoe mosie. HampspkeHHOCTD
anekTpocraruueckoro mnoss. I[lpunnun cynepnoszuuuu. Teopema I['aycca, ee mpuUMEHEHUE K pacyeTy
anekTpuyeckux — mnosied.  Pabora B anekTpoctatnueckoM — moje.  [loTeHuManbHBIA - XapakTep
aleKTpocTaTuueckoro nojs. [loreHnuan, pasHocTh nMoTeHUHANIOB. CBs3b HANPSHDKEHHOCTH U MOTEHLMANA.
[IpoBOAHUKYM M AMDIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JI€. DIEKTPOEMKOCTh YEJUHEHHOI'O MPOBOJAHMKA.
Konnencarop, ANEKTPOEMKOCTb KOH/JIEHCATOpA. Coenunenue KOHJIEHCATOPOB. DHeprus
ANEKTPOCTATUYECKOTO TOJISI, IUIOTHOCTh SHEPrUM. YCJIOBUS CyllecTBOBaHUS Toka. Cuia TOKa, IMJIOTHOCTb
TOoKa. 3akoHbl OMa 1Sl OJHOPOJHOI0 YYacTKa LIeNH, HEOJHOPOJHOTO y4acTKa LenH, noiaHou uenwu. [Ipasuna
Kupxroda.

5 DulekTpoMarHeTusm

Marnutnoe nosie. Cuna Amnepa. MarautHas unaykius. 3akon buo-Caapa-Jlamiaca, ero mpume-
HEHUE K pacyeTy MarHUTHBIX Mojei. BeKTop HanpsyKeHHOCTH MarHUTHOro noiid. Teopema o HUPKYJIALHNH
BEKTOpa HANPSKEHHOCTU MarHuTHoro nois. [lone nnmunHoro conenonna. Cuna Jlopenua. JIBrmkenue 3apsaa
B OJTHOPOJHOM MarHUTHOM none. Onbitel Dapanes. DIeKTpOMarHuTHas UHAYKIHUS. MarHuTHbIA MOTOK.
OJIC unnykuun. HanpaBnenue WHIYKIIMOHHOTO Toka. SIBieHue camouHAyKIuH. UHIYKTUBHOCTH MPOBO/I-
Huka. DJIC camoumnaykuuu. IlepemMeHHbId TOK, €ro XapakTepucTuku. Pe3ucTop, KaTyiika, KOHAEHCATOpP B
1enu nepeMeHHoro Toka. KonebarenbHblii KOHTYp. YpaBHEHHE CBOOOIHBIX JIEKTPOMAarHUTHBIX KoleOaHUi.
DNeKTpOMarHuTHEIE KoliebaHus (3aTyxarollre W BBIHYXACHHbIC). DHEPTUsi MarHUTHOTO TOJS, MIOTHOCTD
sHepruM YpaBHeHus: MakcBeiia. DIeKTpOMarHuTHbIE BOJIHBI.

6 BosiHoBasi 1 KBaHTOBas onTUKA. DU3MKAa ATOMHOTO S/APA.

WnTepdepennus ceera. Audpaxius OpeHenst Ha KPyriioM OTBEPCTUH, HAa KPYTJIOM HENpPO3pauHOM
mucke. [udpakuus dpaynrodepa, nudpakunonnas pemerka. Jucnepcus. [lonspusamnus cseta. TemnoBoe
M3JIydeHHe. 3aKOHbl HU3JydeHHs aOCONMOTHO dYepHoro Ttena. 3akoH Kwupxroda. I'mmoreza Ilmanka o
CYIIECTBOBAHUU CBETOBBIX KBaHTOB. Bremmnuit dororddexr. 3akonsl ¢dorodddexra. VYpaBHeHHEe
Oinmreitna. Dpdext Komnrona. /laBnenue ceera. CoctaB aTOMHOIO sijipa. SaepHble cuiibl. DHEpPrusi CBA3U
anpa. YIenbHass OJHeprus cBs3u sapa. KamenpHas u  obonodeuHas Mojenu sjpa. EcrecTBeHHas
pPaaOaKTUBHOCTh. 3aKOH paguoakTHUBHOro pacmnazga. Ilepmon mosypacmanma. Buawsl pacmagos. CBoiicTBa
PaANOAKTUBHOIO M3NyYEHHUs. SepHBbIE peakuu. DHEPreTUYECKU BBIXOJ sIepHOM peakuuu. Peakumst
JieNIeHus sifiep ypaHa.

4.3 JlaGopaTopHblie padoThbI

Ne Kon-Bo
Ne JIP HaumenoBaHue 1a60paTopHBIX paboT
paznena 4acoB
100 1 [TorpentHocTy M3MEepEHNH 1 BEIYUCIICHUN 2
103 1 N3yuenrne 0CHOBHOTO 3aKOHA TWHAMUKHU BPAIIATEIbHOTO JTBUKEHUS 2




130 1 N3yuenune BpamieHus: TBEpAOTo Tejia BOKPYT HEMOABHIKHON OCH 2

111 1 Omnpenenenre MOMEHTa HHEPIIUH TBEPAOTO Tella METOJOM 2
KPYTWJIBHBIX KOJICOaHUH

112 2 MasTHHKH 2

113 2 Ornpenenenue JorapuGMUIECKOro IEKPEeMEHTA 3aTyXaHUs. 2

138 2 TemnonpoBoIHOCTh METAJIIOB 2

121 2 Omnpenenenue kodpduimenta BI3koctu MetogoM CTokca 2

125 2 Hccnenoanue BA3KOCTH U TP GY3UU BOJIBI 2

119 3 Omnpenenenue otHomeHus TermoeMkoctu Cp/Cv MeTojoM 2
anabaTUYecKOro pacupeHusl.

200 4 DNEeKTPUUECKUE H3MEPEHHS 2

203 4 HccnenoBanue 3JIeKTPOCTATUYCCKHUX TTOJICH Ha MOJIEIISX C 5
TOKOTIPOBOISIIIM JTUCTOM

204 4 OrnpezienieHne IEKTPOSMKOCTH KOHASHcCaTOpa 2

202 4 OmnpeneneHne CONPOTHBICHHSI TPOBOJIHUKA MOCTOBBIM METOOM 2

201 5 [Tpaswia Kupxroda 2

205 5 3akoH Jlxxoyns-Jlenna 2

213 5 OnpeneneHrne TOPU30HTAIBFHON COCTABIISIONIECH MATHUTHOTO TTOJIS 9
3emun

222 6 W3yuenue siBIIeHUM CAMOWHIYKIIUYA U B3AUMHOW UHAYKITUU 2

321 6 Dddext Xomra 2

4 v N3mepenne aiMHbI CBETOBOM BOJIHBI IIPH MOMOIIH TU(PPAKITMOHHOM 5
pEIIETKH
3) 7 Judpaxius Openenst Ha KPYTIOM OTBEPCTUH 2

209 8 Wzydenne sBnenust porodddexra 2

210 8 Omnpenenenue 3Ha4eHNUS ocTossHHON Ctedana-bonbiMana 2

330 9 CaHuTapHble HOPMBI U TEXHUKA O€30I1aCHOCTH IIpU padoTe ¢ 2
paJlnOaKTUBHBIMHU NIpenapaTamMu

334 9 Omnpe/ieieHre YHEPTUHN raMMa - U3ITy4EHUsST METOJIOM ITOTJIONIECHUS 2
Uroro: 50

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUTIIMHBI

5.1 OcHoBHas auTEpaTypa

1. CaBeabes, U. B. Kypc odmeii ¢pusuxn [Texcr] : yueOnoe nocobue / 1. B. Casenbes.- 5-¢ uss.,
ucnp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIlyumue knaccndeckue yueoHuku). - ISBN 978-5-8114-1206-8.
T. 1: Mexanuka. - 2011. - 352 c.: un. - [Ipenm. ykas.: c. 334-336.- ISBN 978-5-8114-1207-5.

2. CaBeaben, U. B. Kypc oomeii pusukn [Tekct] : yuebHoe mocooue / M. B. CaBenbes.- 5-¢ usn.,
ucnp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumue knaccudeckue yueonuku). - ISBN 978-5-8114-1206-8.
T. 2 : DaekrpuvectBo u MmarHeTusm. - 2011. - 343 c.: wn. - Ipwmn.: c. 327-339. - [IpenM. yka3s.: c. 340-
342.-1SBN 978-5-8114-1208-2.

3. CaBeanes, U. B. Kypc o6meii puznkn [Texcr] : yueOHoe mocodue / U. B. CaBenbes.- 5-¢ usn.,
ucnp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumue knaccudeckue yueOnuku). - ISBN 978-5-8114-1206-8.
T. 3 : Moaekyasipuasi puzuka u tepmogunamuka. - 2011. - 209 c.: wr. - Ipwun.: c. 201-206. - TIpeam.
ykas.: ¢. 207-208.- ISBN 978-5-8414-1209-9.

4. CaseabeB, U. B. Kypc o0meii puzuku [Tekcr] : yuedHOoe nmocobue / U. B. CapenbeB.- 5-¢ usn.,
ucnp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumue knaccuueckue yueonukn). - ISBN 978-5-8114-1206-8.
T. 5 : KBanToBasi ontuka. AtomHas ¢pusuka. @usuka Teepaoro reja. Pu3nka aTOMHOI0 sApa M dJe-
MeHTapHbIX yactul. - 2011. - 384 c.: un. - [Ipeam. ykas.: c. 364-368.- ISBN 978-5-8114-1211-2.

5. Auucuna, U. H. Coopuuk 3axa4 no ¢usuke [DneKTpoHHBIN pecypc] : yueObHnoe nmocodue / M. H.
Anucuna, A. A. Orepuyk, T. U. IluckapeBa; M-Bo oOpa3oBanusi u Hayku Poc. @enepauuu, Penep. roc.
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Or0/DKET. 00pa3oBaT. yUpeKaeHne BhICHI. Tpod. oopasoBanus "OpeHOypr. roc. yH-T". - DIEKTPOH. TEKCTO-
Boie AaH. (1 daiin: Kb). - Openbypr : OI'Y, 2013.

6. Iuckapésa, T. U. IIpakTHKYM MO CAMOCTOSITEJILHOMY pelIeHHI0 3a1a4 ¢ MeTOANYeCKUMH
yKa3aHUsIMH [ DJIEKTPOHHBIN pecypc]| : ydeOHoe mocoOue sl CTYJAEHTOB, 00YYAIOMUXCS 1O MporpaMMam
BBICIIIET0 00pa3oBaHMs MO HarpasieHHsIM moarotoBku 24.03.04 Asumactpoenue, 15.03.04 Apromaruzanus
TEXHOJIOTMYECKUX TporeccoB M mpous3BoacTB, 15.03.01 Mamunoctpoenue, 15.03.05 KoHctpykTOpCcKO-
TEXHOJIOTUYECKOe 00ecredyeHne MalIMHOCTPOUTENBbHBIX Mpou3BoAcTB, 15.03.06 Mexarponuka u
pobororexnuka, 24.03.01 Pakernbie komriekcol U kocmonaBTuka / T. W. ITuckapépa, 1. H. Anucuna, A. A.
Orepuyk; M-Bo o0OpazoBanus u Hayku Poc. denepanuu, denep. roc. OrMKET. 00pa3oBaT. yupeKICHHUE
BbICII. 0Opa3zoBanus "OpeHOypr. roc. yH-T". - DJIeKTpoH. TekcToBbIe aAaH. (1 ¢aiin: 2.23 MO). - Openoypr :
orvy,2016.-125c.

5.2 lonmosiHuTEIbHAS JIUTEPATYPA

1. Uponos, N.E. ®u3zuxa makpocucrem. OcHoBubie 3akonbl [Tekcr] /U.E. Uponos.- 2-e u3nm.,
nor. — M.: JlabopaTopus 6a3oBbix 3Hanwmid, 2001.- 208 c.: un.- ISBN 5-9308-089-2.

2. Uponos, U.E. BosHoBbIe nipounecchl. OcHOBHBIE 3aKOHBI [Tekcr] : yue0. mocodue s By30B/
N.E. Uponos.- M.: ®usmaraut: JIb3; CI16.: Hesckuit [nanekr, 2001.- 256 c.: un.- bubmmorp.: ¢.239-253. -
ISBN 5-93208-031-0.

3. Uponos, U.E. KBantoBas puzuka. OcHoBHbBIE 3aKOHBI. : yuel. mocobue ans By3oB/ U.E. Upo-
noB.- M.: JlabopaTopus 6a3oBbix 3HaHuid, 2001.- 272 c.: mn.- ISBN 5-93208-055-8.

4. Jleryra, C. H. Kypc ¢uznku. Ontuka [Tekct]: yuebHOe mocobue Juist CTyIeHTOB, 00yJyaroIuX-
Csl IO IPOrpaMMaM BbICILIET0 NMPo(ecCHOHANBHOr0 00pa30BaHUs 110 MHKEHEPHO-TEXHUYECKUM HalpaBlIeHU-
sm noarotoBku / C. H. Jleryra, A. A. Yakak; M-Bo oOpa3oBanus u Hayku Poc. denepamuu, Denep. roc.
OroJKeT. 00pa3oBaT. yupexkaeHue BoICIIL. Tpod. obpa3oBanus "OpeHOypr. roc. yH-T", @u3. dak. - OpeHOypr
: Yaupepcuret, 2014. - 365 c. : wn.; 22,7 nied. 1. - bubmuorp.: ¢. 346-347. - Ipwun.: c. 348-364. - ISBN 978-
5-4417-0434-2.

5. Boabkenmreiin, B.C. Coopuuk 3a1a4 no od6memy kypcey ¢usuku [TekcT] : U1 CTyA. TEXH. BY-
30B / B.C. BonbkeHnmreitn. — 3-u3a., ucnp. u gom. — CII6.: Kawxknsiit mup, 2005. — 328 c. — (Cneunanucrt) —
ISBN 5-86457-2357-7. 172 — 5k3.

5.3 llepuoauyeckue U3IaHUA

1. XKypnan Texuudeckoit pusuku : xxypHai. - M. : Akagemusaarientp "Hayka" PAH, 2016.

2. XypHan sKCrepuMEHTATbHOW M TeOpeTHUecKor (M3MKH : KypHal. - M. : AKageMH3JaTICHTP
"Hayxa" PAH, 2016.

3. Ycenexu pu3nyecknx HayK : )KypHal. - M. : ArentctBo "Pocriedars”, 2016.

4. ®dusuka TBeproro tena : xxypHai. - CII6. : Hayka, 2016.

5.4 UnTepHeT-pecypcsbl

1. http://elementy.ru/lib/lections - Bunmeo3amucu M TEKCTOBBIA Marepwana ITyOJHYHBIX JICKIIAN
M3BECTHBIX YUEHBIX MUPA;

2. http://mipt.ru/ - calit MOCKOBCKOTO (PH3HKO-TEXHHYECKOTO WHCTHTYTa (TOCYIapCTBEHHBIH
YHUBEPCUTET).

3. http://www.imyanauki.ru/ - Yuensie uzooperarenu Poccuy;

4. http://physics03.narod.ru/ - duznka BOKpyr Hac;

5. https://universarium.org/catalog - «YuuBepcapuym», Kypce, MOOK: «®wu3uka st HHXEHEPOBY,
«KnroueBsbie uaen pusnkn», «dusmnka B kapMate. M3ydyaem Qu3nky Ha OCHOBE IKCIIEPUMEHTOBY;

6. https://www.lektorium.tv/ - «Jlextopuym»: «O0mas gusuka. MexaHukay.



http://elementy.ru/lib/lections
http://mipt.ru/
http://www.imyanauki.ru/
http://physics03.narod.ru/

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI

1. Onepaunonnas cucrema Windows (B pamkax nmunenzuonHoro cornamienust OVS-ES obecneuen
BECh KOMIbIOTEpHBIN napk OI'Y).

2. TMaker nactonbpHbix mnpuiaoxenuin Microsoft Office (Word, Excel, PowerPoint) (B pamkax
nunen3nonHoro cornamenus OVS-ES oGecrieuen Bech kommbproTepHblid mapk OI'Y) mns moaAroToBKu
TEKCTOBBIX JOKYMEHTOB, 00paOOTKH SKCIEPUMEHTAIBHBIX PE3YJIbTATOB U JIEMOHCTPAIIMH ITPE3CHTAIIH .

3. Springer [DnekTpoHHbI pecypc] : 0a3a TaHHBIX HAYYHBIX KHUT, )KYpPHAIOB, CIIPABOYHBIX MaTe-
puanoB / komnanus Springer Customer Service Center GmbH. — Pexxum noctymna : https :// link . springer .
com /, B nokaibpHOM ceTu OI'Y.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

Y4eOHble ayTUTOPUU JUIsI MPOBEICHUS 3aHATHI JEKIMOHHOIO THIA, CEMHUHAPCKOrO THUIIA, IS
MPOBEACHUS TPYNIOBBIX U HMHAUBUAYAIbHBIX KOHCYJIbTAIlMM, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOU
aTTecTaluu.

AyauTopuu OCHAIIEHBI KOMIUIEKTAMHU YYEHUYECKON MeOen, TEXHUIECKUMHU CPEJICTBAMHU O0yUeHUsI,
CITy>KalllUMU 715l IPeCTaBIeHUs yueOHoM nHpopMauu O0JIbIION ayAUTOPHH.

s npoBeneHus 1a00paTOPHBIX 3aHATHI MCIONB3YIOTCA JJabopatopun «MexaHuku u MOAeKyIAPHOU
uzuxuy, «Inekmpuiecmasa u onmuxuy, <KAmomHou u 10epHoll GuuUKu».

[Tomemenue il CaMOCTOSTENBHON PabOTHl 00YUYAIONMIUXCSI OCHAIICHBI KOMIIBIOTEPHON TEXHUKOM,
noakioueHHo K cetu "MHTepHeT", W obecrneueHHWEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIHOHHO-
obpazoBarensHyt0 cpexy OI'Y.



