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PaGouyasi mporpamMMa coCTaBlieHa Ha OCHOBaHMM TpeboBanuii deepanbHOro
rocy/1lapcTBEHHOro 00pa3oBaTebHOTO CTaHAapTa BhICIIEr0 oOpa3oBaHus — Oukd-
naepuam No HanpasleHUIo NoAroToBku 23.03.01 Texnonoeus mpancnopmuoix npo-
yeccoe, yTBepiKaeHHoro npukazom Munodprayku Pocenn ot 07.08.2020r. Ne911.
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1 Ilnanupyemsie pe3yabTaThl 00y4eHHS N0 JUCIUILUIHHE (MOYJII0), CO-
OTHECEHHBIEe C pe3y/IbTaTaMH 0CBOEHHS 00pa30BaTeIbLHOM POrpaMMbI

HucnynnmHa Pusuka B cootBeTcTBUM C TpeboBanusmMu @I'OC BO u ¢ yue-
oM [IOOII (11py HayM4ymmM) HarpasjieHa Ha GOPMHUPOBAHUeE CIIeIyIOIIUX KOMIIeTeH-
mui: OIIK-1.

Tabnuia 1. CBs3b pe3ysibTaToB 00y4YeHUs C TPUOOpeTaeMbIMU KOMIIETEHITASIMU

KOH 1 HAMMEeHOBaHHe
KOMIIeTeHIITH

KOH ¥ HaMMEeHOBaHHWe MHAUKATOPd
JOCTHUXKeHHsI KOMIIeTeHIIUH

3arulaHUPOBAHHBIE Pe3yJIbTaThl 00yIeH s

OIIK-1 CniocobeH npu-
MeHSTh eCTeCTBeHHOHa-
y4YHBIe U 001enHXeHep-
Hble 3HaHWS, METO/bI
MaTeMaTU4ecKoro aHa-
JIM3a U MOJIeJINPOBaHUS
B IIpopeCcCrOHAILHON
JesITeJIbHOCTH

HOIIK-1.2. lemoHCTpHpYET
Y UCIOJIb3yeT 3HaHUe OCHOB-
HBIX 3aKOHOB MaTemMaTuye-
CKHX, eCTeCTBeHHOHAy4HbIX
1 0b111erpodecCuoHaIbHBIX
JVCITUIUIMH, HeOOXOAUMBIX
VISl pellleHys] TUTIOBBIX 3a/1a4
B cdepe mpodeCCUOHATBHON
JesITeJIbHOCTH

3uamvb: OcHOBHbBle pU3NYECKYe SIB-
JIeHHs. 3aKOHBI KJIaCCU4eCKOH U CO-
BpeMeHHO!W (PU3UKHU.

Ymemb: 1pUMeHSTh 110/Ty4eHHble
3HAHUS [l pellleHus 3a/1a4 U Ipak-
TUYeCKUX IIPUMepoB B 00J1aCTH Tex-
HUYECKHX HayK.

Bnademvb: 0CHOBHBIMH MeTOAMU
$r3NYeCKUX U3MepeHU, 3HaHUSIMU

YCTPOMCTBA U 3KCILTyaTanuu Gpusn-
JecKux pubopoB.

2. MecTto mucnuIuimHbI (MOyJIisl) B CTPYKType 00pa30BaTeIbHOM Ipo-
rPaMMBbI

,HI/ICI_[I/IHJII/IHEI Pu3MKa OTHOCUTCS K 00s3aTeJIbHOM YaCTH.

,HaHHaSI JUCHOUIUIMHA OIIMPAETCS Had KYPCbl OUCHOUILIMH: Marematrka u
IIIKOJIbHBIN KypC (l)I/IBI/IKI/I, SIBJISIETCSI OCHOBOM 1181 rnocinenyromero n3ydeHus Jucuun-
IIJINH: TEOPETI/I‘IECK{:ISI MeXdaHHKa, COHpOTI/IBJIEHI/Ie MaTepHuaJioB, FI/IHpaBJII/IKa U Tell-
JIOTeXHHKA, SJIEKTPOTEXHI/IKEI nu 3JI€KTpOO60py,I[OBaHI/Ie TPAHCIIOPTHBIX CPeCTB.

3. ConmepixaHue TUCITHILIMHBI (MOITYJIsI)

Pacripesiesienrie 4acoB 10O TeMaM M BUJIaM 3aHSATHUW NpPeJCTaBJIsieTCs B Tab-
nvtie 2 1o KaXXJ0M popme 0O6ydeHusl.

Tabmuma 2.1 Ounast popma

KomuyecTBo yacoB dopmupye-
Ne Bupn sa- | Camoct. | Bcero | Mble komile-
HanmMenoBanue paszenos u Tem Jlekun
/1 oD HATHS pabora | o Teme TeHIUU
(JIP) (CP)
Pazoden 1. Pusuueckue ocHoBbl MexaHUKU OIIK-1
1.1. | BBopnas neknyst. MexxyHapoiHas CH- 1 13 1 4
CTeMa eJUHMUII. )
Kunematnka MaTepuaabHOM TOYKU.
KunemaTyka TBepJioro Tesna.
1.2. |luHaMrika MaTepualbHOM TOYKH. 3a- 1 JIP 2 5
KoHbl HbloTOHA. 3akoH coxpaHeHUs 2
uMnynbca. Buasl sHepruii. Pabora.
MomnocTs. Cuiibl B MexaHUKe (yIIpyro-
CTH, TPEHUs, TSHKECTH)




1.3.

BpartaTenbHoe IBI>KeHHe TBEPOro Tea.
MexaHuKa BpaIaTeIbHOTO —IBMKEHUS.
MOMEHT CHJTbI, MOMEHT UHEPINU

JIP

1.4.

l'umponvHaMuka. YpaBHeHHWe Hepas3phiB-
HOCTH CTpyHU. YpaBHeHue bepHyim. Bss-
KOCTb kuakocTh. 3akoH Ctokca. Jlamu-
HapHoe u TypOyJiieHTHOe TedeHwue. M3me-
peHve JaBJIeHusl.

JIP

1.5.

Mexanuyeckve Kkojie0aHHUsT U BOJIHBI B
yIpyrux cpenax. Bumbl konebanwmii. Mate-
MaTUYeCKUM, QU3NYeCKUil, NPYKUHHBIN
MasTHUKU. Pe3oHaHC.

I13

Pazoen 2. MonekynspHaa pusuka u mepmoouH

amuka

OIIK-1

2.1.

Ocnosbl MKT razos. UneanbHbiii ras.
OcnoBHoe ypaBHenne MKT. JlaBie-
Hue. bapomerpuueckast opmyia. Pac-
npeieJieHre MOJIeKYJI 110 CKOPOCTSIM

0,5

I13
1

2,5

2.2.

SIBnenue nepenoca B razax. Juddysus
Y TeIUIONPOBOJIHOCTh B IOuBe. BHYT-
peHHee TpeHue. PeanbHble ra3pl. Kpu-
THUYeckasi TeMieparypa. Mcrnapenue u
KoHJleHcanus. Kunenue.

0,5

JIP

4,5

2.3.

dusnyeckrie 0CHOBBI TEPMOAUHAMUKHU.
Pabora u Temora rasa. BHyTpeHHss
sHeprus. TeruioeMkocTb ra3a. [lepBoe
Ha4aJjio

Tepmonunamuku. Bropoe Hadaso tep-
MOJIMHAaMUKH. DHTPOIIHSL.

0,5

I13

3,5

2.4.

MorekynsipHble sSIBJIeHUS B )KUJIKO-
ctax. 2KuakocTu v TBep/ible Tea.
OcobenHno ctu crpoenus. Jlepopma-
I[Msl TBepJI0To TeJia. TernaoBoe paciiu-
peHue TBepAbIX U XXKUJKUX Tel. [{ud-
¢dy3us. Ocmoc. [loBepxHOCTHOE HaTS-
»KeHHe, KalIWUISIPHbIe SIBJIeHHS.

0,5

I13

2,5

Pa3zoen 3. Hnekmpomaznemusm

OIIK-1

3.1.

OJeKTpoCcTaThKa. JJIeKTPUIeCKUii 3a-
psn. 3akoH Kysnona. Teopema Octpa-
rpazackoro-I'aycca. XapakTepucTuku

10Jis1 (HaNpsDKeHHOCTh U MOTeHIall,

CUJIOBbIe U OKBUIIOTEHITUAIbHBIE JTH-

HUN).

1

JIP
1

3.2.

[TpoBOAHMKY B 37IEKTPHUYECKOM TIOJIE.
JeKTpocTaThUyeckasi 3aluTa. JJeK-
TpUYeCKoe ToJjie B [uayiekTprkax. [lo-
JISIPU3AIST TADIIEKTPUKOB. [luasex-
TpUYecKasl IPOHUIIAeMOCTb.

3.3.

ITocTrogunsIi TOK. TOK B MeTaliax.
3akoH Owma. [lapannenbHoe U mocie-
J0BaTeJIbHOe COeJIMHeHre TIPOBOIHU-
koB. DJIC. 3akon OMa 11 OJTHOHN

JIP




neny. [IpaBuna Kupxroda. Pabora u
MOIITHOCTh TIOCTOSTHHOT'O TOKa.

3.4.

OJIeKTPUYECKUH TOK B IIPOBO/IHHKAX.
OJeKTPUYECKUH TOK B 3JIEKTPOJIUTAX.
3aKOHBI 3JIeKTPOJIH3a.

I13

3.5.

MarnuTHoe nojsie. 3akoH AMriepa,
buo-Cagapa-Jlamnnaca. Cuna JlopeHnria.

JIP

3.6.

OneKTpOMarHUTHas HWHIYKIWS. 3a-
koHbl Papajies. SIBneHre caMOMHIYK-
ITUM ¥ B3aUMHOUW UH]TYKITHH.

JIP

3.7.

[lepemeHHbIN TOK. MarHuTHbBIE CBOW-
cTBa BellecTBa. JluamarserusMm, mnapa-
MarHeTr3M, GpeppoMarHeTusM.

3.8.

ONeKTpOMarHUTHBIe — KoyiebaHUsS U
BosiHBL.  KoseGaTenpHBI  KOHTYP.
[1Ixasyia 371eKTPOMAarHUTHBIX BOJIH.

Pasden 4. Onmuka

OIIK-1

4.1.

['eomerpryeckasi onTyka. 3aKOHBI OT-
pakenust U npesiomienus. IlonHoe oT-
pakeHVe Ha I'paHUlle IBYX Cpesl U UC-
II0JIb30BaHKe 3TOTO SIBJIeHUS B ONITHYe-
CKUX Npubopax.

1

4.2.

Bonnosas ontuka. MHTepdepenus
cBeta. MuTepdepenIys B TOHKHX
meHkax. Uarepdepomerpel. [Inudpak-
1iys cBeta. [Ipunnun [forirenca-®Ppe-
Hessi. Meton 300 @penens. [ludpak-
IIMOHHA4 peleTka. ['osnorpadus

JIP

4.3.

[Tonsipuzarnus ceera. EcrecTBeHHbIN U
MOJIIPU30BaHHBIN CBeT. 3aKoH Ma-
moca. [lonsipumeTps U caxapuMeTpBhl.

JIP

4k,

Hucnepcus cBera. CrieKTpabHbIN
aHanu3. 3akoH byrepa. Ynbrpaduore-
TOBOE U MHPaKpacHOe U3JlydyeHue.
Hx npumeHeHwue.

I13

4.5.

[ToctynaTel bopa. Monens Pesep-
¢dopra. ['unoresa ne bporins. Y pashe-
Hue [Ipenuurepa. Yactuia B ogHo-
MepHo¥H [IpsiMoyTonbHOM oTeHIab-
HOY siMe.

4.6.

KBaHTOBO-ONITHYECKHE SIBIEHMS.
KBanToBBIe cBO¥CTBa cBeTa. TemioBoe
u3iny4yeHue. AGCOJIIOTHO YepHOe TeJio.
3axkonbl Kupxroda u Credana-bosbii-
MaHa. 3akoHHBI cMellleHus Buna. O1-
THYeCKasi TMPOMEeTPHS

JIP

4.7.

doroanexTpudeckui 3¢deKT. 3aKOHbI
dotoadpdekra.  YpaBHeHue — IUH-
IIITeHA.

JIP

Pa3zden 5. Dnemenmobt kBanmoBoii pusuku amomoB, monexyn, méepovix

men

OIIK-1




5.1. | Teopus aroma Bomopoza 1o bopy. 0,5 1 1 2,5
5.2. | OnemMeHTHI KBAHTOBOM MeXaHUKH. 0,5 1 1 2,5
5.3 |DyieMeHThl COBPeMeHHOM U3HKU aTo- 1 1 1 3
MOB U MOJIEKY/JI.
Konrpomnbhas pabora 24 24
[TonroroBka k ak3amMeHy 27 27
Hroro: 24 34 86 144

V4ebHast 1eITeTbHOCTh COCTOUT M3 244. JIEKITUN, 344. JTaOOPaTOPHBIX 3aHS-
THH, 864. caMOCTOSITeTbHOU paboThI, 249, KOHTPOJILHOH PabOTHI.

3.1.ConeprkaHue 0Te/IbHBIX Pa3/iejioB U TeM
Pa3den 1. Pu3zuueckue 0cHoBblL MexaHuku

Tema 1.1. SnemMeHTbI KHUHEMATUKHU.

Kunemarrka maTepranbHOM Touku. CrcTreMa KoopaArHAT. Bunibl MexaHu4yeckoro qsuxenus. Bek-
TOPBI CKOPOCTH Y YCKOPEHHS.

Tema 1.2. lunamMuka MaTepruaIbHOM TOYKU MTOCTYTATEJILHOTO JBHKEHHUs TBEPIOTO TeJa.
JluHaMyka MarepualbHOM TOukM. 3akoHbl HbioToHa. HeBecomocTh. 3aKOH COXpaHEHHS UM-
nysbca. Pabota v sHeprus. MomHOCTb. 3aKOH COXpaHeHUs U NpeBpallleHus] SHepIuH.

Tema 1.3. MexaHvika TBEpPJIOTO TeJla.

JlvHaMuka BpallleHus TOYKU U Tejla BOKPYT MOCTOSIHHOW oCcU. MOMeHT Cuibl, MOMEHT UHEepPIIUH.
Teopema llITetiHepa. Y paBHeHUe IBH)KEHHS BPAIIAIOIIUXCS TeJl. 3aKOH COXPaHEeHHs MOMEHTa UM-
yJibCa.

Tema 1.4. I'mppoauHaMuka. TedeHue WJleaJIbHOM KUJKOCTH. Y paBHeHMEe Hepa3pbIBHOCTU
cTpyu. YpaBHeHue bepHyiuiv U cilefcTBUs U3 Hero. CTaTUCTUYECKOe U JMHAMU4ecKoe JaBjleHre
B IIOTOKe U UX U3MepeHue. PeasbHble )XUIKOCTH. BSI3KOCTh U CKMMaeMOCTb >KUIKOCTeH. 3aKoH
Crokca. JIlamrHapHoe 1 TypOyJileHTHOe TedeHHe. [IpuMeHeHMe 3aKOHOB I'MIPOJJUHAMUKY B CeJlb-
CKOM XO35HCTBe.

Tema 1.5. Mexanunueckue KojiebaHUs ¥ BOJIHBI B yIpyrux cpenax. Kosie6aHust kak 4acTHBIN
CJTydaii IBMKeHUs. Y CJIOBUSI MTOSIBJIeHUsI KoJjlebaHui. ['apMoHnyeckue kosiebanus. JluHamuka Ko-
nebatesibHOTO ABMXXeHUs. [Ipy>kuHHBINA, PpU3NUEeCKU U MaTeMaTU4eCKUH MasSTHUKHU. 3aTyXalo-
IIMe ¥ BbIHYX/IeHHble KoJiebanus. Pe3oHaHc.

Pa3zoden 2. Monekynaprasa gu3uka u mepmoguHamuKa.

Tema 2.1. MonekynspHO-KUHETHYECKAsT TeOPUS HlealIbHbIX Ta30B

OcHoBBI TepMOIMHAMUKU. MoJleKyIsIpHO-KMHeTUYeCKasl TeOpHs UjlealbHbIX ra30B

OCHOBBI MOJIEKYJISIPHO-KMHETUYeCKON Teopuu ra3oB. HjeanbHbI ra3 Kak CTaTUCTHYeCKas CH-
cTemMa MHOTUX 4acTull. [laBieHre, 06b€M U TeMIlepaTypa ra3a Kak CTaTUCTUYeCKHe XapaKTepH-
CTUKU cocTOsiHUsl. OCHOBHOe ypaBHEHHe MOJIeKYJISIPHO-KMHeTU4ecKor Teopuu. Pusnueckuit
CMBICJI TEPMOIMHAMUYECKOH TeMIlepaTyphbl. Pacnipesienienne sHepruu 1o creneHsm csobopsl. Pac-
npenenenvdss MakcBeiia u bonbiimana. bapomerpuueckasi popmysia. Yuciio CTOMKHOBEHHWM U
IUITMHA cBOboAHOrO IIpobera MoJjieKyJI rasa.

Tema 2.2. SIBnenuie nepeHoca B razax: audoysusi, TEIIONPOBOHOCTb, BHyTPEHHee TPeHUe.
3axkoHbl ®rka u Pypre. [Tuddysns razos B Iouse.

Tema 2.3 DiieMeHTbl TepMOAMHAMUKHU. BHYTpeHHsIsl SHeprys uealbHOTO ra3a. Pabora rasa
IIpU U3MeHeHHUHU ero oobvéma. Konmdectso Temsorsl. TernnoémkocTs. IlepBoe Hauano TepMmosnHa-
muku. [IppmMeHeHMe iepBOro Havajia TepMOJIMHAMUKHU K K3ompolieccaM. OxjiaXxk/ieHue ra3oB Ipy
anuabaTHOM pacmvpenud. Ilonyyenue HU3KKUX TemrnepaTyp. Y paBHeHue [Iyaccona. ObpaTumele
Y HeoOpaTrMble poriecchl. TersioBble MalMHbl ¥ Mk KapHo. BTopoe Hauano TepMoIMHaMUKU.
OHTponMs. DOHTPOIUS B CUCTeMe OPraHKW3M- OKpY>Kalolias cpefia.

Tema 2.4. PeanbHble ra3bl, 5KUIKOCTH U TBEP/IbIE Tejla




PeanbHble ra3el. YpaBHenue Bau-nep-Baanbca Kputnyeckoe cocrosinve raza. BiaxxHocts u Me-
TOJIbI e€ u3MepeHusi. MoJseKysisipHble siBleHus B )XuaKocTsx. [loBepxHocTHOe HaTspkeHue. Kamnui-
nsipHoe siBineHue. Tuddysus, ocmoc.

Pa3zden 3. JnekmpomazHemusm

Tema 3.1. DnexTpocraTuKa.

OJeKTpoCTaTHKa. JJIeKTPOCTaTUYecKoe 1ojie. 3aKOH COXpaHeHMs! 3JIeKTPOCTaTUYecKoro 3apsija.
XapaKTeprCTUKU 3JIeKTpAYecKoro 1noyis U ux pacuét. Teopema Octporpanckoro- I'aycca. [Ipo-
BOJIHUKH B 3JIEKTPHUUECKOM IoJle. JJIeKTpPOoCTaThuyecKas 3aluTa. JJleKTpuiecKue 3apsijibl, BO3HU-
KaloIue NpU TpeHuHU (Ha 3JieBaTopax, MpHU IlepeBO3Ke TOPIYMX KUJKOCTed U T.II1.) U bopbba C
HUMU. JJIeKTPOEMKOCTb ITPOBOAHMKA. KoHJleHcaTOpbl. JHeprus 3J1eKTPUIeCcKoro MmoJisl.

Tema 3.2. I1ocTOSIHHBIV 3JIEKTPUYECKUH TOK.

[TocTosiHHBIN TOK. DJIeKTPUUECKUN TOK B MeTaillaX. 3akoH Oma B audpakuroHHOM Buje. [lepsoe
npaBuiio Kupxroda. Pa3HocTh oTeHIMaNoB, 371IeKTPOABMKYIIIAst CUIIA, HalpsbkeHre. BTopoe nipa-
Bwio Kupxroda. 3akon Oma miyis Beeit e, TerioBoe JieiiCTBHe TOKa.

Tema 3.3. DnekTpruecKre TOKU B MeTajllax, BaKyyMe U razax

JnekTpuyecKkoe 1oJjie B BemiecTsBe. THIbI AnaekTpukoB. [lomsipr3anus nruanekTpyukoB. [luaiek-
TpUYecKasl IPOHUIaeMOCTb.

OJeKTpUYeCKri TOK B TOJTYIIPOBOAHUKAX. JHEpreTUdecKre 30Hbl B KPUCTaUlax. Metasuibl, 1u-
QJIeKTPUKU Y TOJTyIPOBOAHUKU. COOCTBEHHAs! U ITpUMeCHasl ITPOBOJIMMOCTH TOJTyTIPOBOJHUKOB.
OJIeKTPOHHBIN U ABIPOYHBIN ITOTYIIPOBOAHUKU. KOHTAKT 371IeKTPOHHOTO Y JILIPOYHOTO IOJIYIIPO-
BOAHUKA (p- N- Mepexo/) U ero BOJIbT-aMIIepHasl XapaKTePUCTUKA. 3aBUCUMOCTb [TPOBOJIMMOCTHU
MIOJTYTIPOBOJIHMKA OT TeMIlepaTyphl.

Tema 3.4. dnexTprUyecKU TOK B ra3ax, BakyyMe. A3pOHBI U UX POJIb B MUKPOKJIUMAaTe B XKU-
BOTHOBOAYECKUX U NITUIIEBOTYECKUX [TOMeIlleHUsIX. JJIeKTPUIeCKHU TOK B 3JIeKTPOJIUTaX. 3aKOHbI
QJIeKTPOJIU3a.

Tema 3.5. MaraurtHoe 1osne

JnekTpomarnetuaM. MarauTtHoe nojie. CUioBble JIMHUM MalrHUTHOW UHIYKIIMU. 3aKOH AMIiepa.
MaruauTHoe mosie Toka. 3akoH bro-CaBapa-Jlarutaca. JleficTBe MarHUTHOTO TIOJISE HA JABUXKY-
mmiics 3apsa. Cuna Jlopenna.

Tema 3.6. dnexTpoMarHUTHasI UHAYKITHS.

JnextpoMaruutHas uHayknus. [Ipaswio Jlenna. 3akon unayknuu ®apages. fBieHve caMOuH-
nykiuu. UHAyKTUBHOCTD. SBileHre B3aMMHOM WUHIYKIMK. JHeprys MarHuTHoro nojs. [Tonstue
00 371eKTpOMarHUTHOM Teopur Makcseriia

Tema 3.7. [1lepemennsbiii Tok. [loydyenne nepemeHHoro Toka. Pabota v MOIIHOCTD 1epeMeH-
HOTO ToKa. EEMKOCTHOe M MHIyKTUBHOE compoTupieHus. O606mEHHbH 3akoH OMa. DieKTpude-
CKUW pe30HaHC.

Tema 3.8. MaruutHble CBOMCTBA BellleCTBa.

MarnuTHOe 11ojie B BelileCTBe. MarHuTHble MOMEHTBI aTOMOB. BelllecTBa: [uaMarHuTHbIe, apa-
MarHuTHbIe, peppoMarHuTHbIe. MarHuTHast MHAYKIMS. MarauTHbii ructepe3uc. Touka Kropu.
Pa3den 4.0nmuka

Tema 4.1. DnieMeHTBI TeOMETPUYECKOUN U 31IeKTPOHHOW OIITHKH.

['eomerpryeckas ontrka. OTpakeHue U IpejiomileHre cBeTa. [loiHOe oTpaXkeHHe cBeTa Ha rpa-
HUIle IByX cpell. Micriosib3oBaHMe 3TOTO SIBJIEHHUS B ONITUYECKUX MpuOopax (CBEeTOBObI, OMHOKIIN
U JIIp.).

Tema 4.2. UuTepdepennys ceera
BonnoBast ontuka. UHTepdepeniius cBera. OnTrudeckas ajuHa 1myTd. UHTepdepeHIus cBeta B
TOHKUX IIJIEHKAX, IPOCBeTieHrne onTuku. UHTepdepomeTphl.

Tema 4.3. Ilonsgpusanus ceera.

EcrecTBeHHbIN U NIOJIIpHU30BaHHbIN cBeT. [lossipusalivst cBeTa py OTpaXkeHUH U ITPeJIOMJIeHUH Ha
rpaHulle ABYX AU3JIeKTPUKOB. [IBoiiHOe my4enpenomienue. [lonsipr3aniioHHble IPU3MBI U T1OJISI-
pouibl. AHaIM3 TOJIIPU30BAaHHOTO CBeTa. MlcKyccTBeHHas onTrudeckas aHu3oTponusi. Bpaienue
IJIOCKOCTH TIOJISIPU3AIIHH.




Hudpaxius ceera. Ilpunnun [Moirenca-®penens. Meron 300 @Ppenens. [TudpakironHas pe-
méTka. Jludbpakius Ha MpocTpaHCTBeHHOU pernéTke. Popmysia Bynbda-bperra. ['onorpadusi.

Tema 4.4. B3anmojielicTBUe 3J1IeKTPOMArHUTHBIX BOJIH C BeIlleCTBOM.
Hucnepcus cBeta. JiekTpoHHasi Teopust aucnepcuu. CriekTpbl. CriekTpanbHbli aHanus. [loriio-
meHue cBeTa. 3akoH byrepa. buonorudeckoe ielicTBre ONTUYECKUX U3ITYIeHU.

Tema 4.5. KBanToBasi mpupojia U3Ty4eHusl.
KBaHTOBO- omTHYeckue sBieHHs. TeruioBoe wu3inydeHWe. AOCOIIOTHO UYEpHOe Teylo. 3aKOoH
Kupxroda. 3akon Credana-bonbiiMana. Pacripeienienrie sHepruu U3iydeHusi o CIeKTpy abco-
JIIOTHO 4EpHOro Teja. 3akoH cMeleHusi Buna. KBantoBbie cBoricTBa cBeta. @opmyina [lnanka.
OnTryeckasi TMPOMETPHUSI.

Tema 4.6. ®oroanexrpuueckuii 3¢dekT. 3akoHbl poToadPexTa. YpaBHeHUe DUHIITEHHA.
®otonbl. KopryckysspHo-BosiHOBoM fyanusM. [lonsTre o poToXxuMUIeckux peakiusix.

Paszoden 5. Inemenmot kBanmoBoii dusuku monexkyn, amomoB, mbepdvix men

Tema 5.1. Teopus atoma Bogopoa 1o bopy.
Crpoenue aToma (1taHeTapHas Mojiefb). JIMCKPeTHOCTh 3HepreTUYecKuX COCTOsTHUM atoMa. [lo-
crynarbl bopa. O6bsicHeHMe CIIeKTpaJbHbIX 3akOHOMepHOCTel. CriuH 3iekTpoHa. [Tpunrun Ila-
ynu. JltomuHectieHvs. Pa3nudHbie BUABI TIOMUHECTIeHITNH. KBaHTOBbBIN MeXaHU3M JIFIOMUHECIeH-
1uu. JlroMmuHecieHTHBIN aHaKM3. UHayliMpoBaHHOe uainydyeHue. Jlazepsl U UX pUMeHeHne

Tema 5.2. dnemMeHTbI KBAHTOBOM MEXaHUKH.
BonHoBgeie cBovicTBa Mukpodactuil. Popmyra ae bpowms. Judpakiiys 37eKTPOHOB. JJIEKTPOH-
HBI MUKDPOCKOII U ero IpuMeHeHre B 6uosorun. COOTHOIIIeHe HeonpeaesieHHOCTe!

Tema 5.3. DnieMeHTbl COBpeMEHHOU PU3UKH aTOMOB U MOJIEKYII.
Pasmep, cocraB u 3aps aToMHOro sijpa. MaccoBoe 1 3apsimoBoe uncia. JledekT Macchl ¥ 3Heprus
cBsi3u siipa. CIMH g]Ipa ¥ ero MarHUTHBIA MOMeHT. SlnepHble cuibl. Monenu siapa. PagroakTus-
HOe M3JTy4eHHe U ero BUJIbL. 3aKOH paJIM0aKTUBHOTO pacnaja. [IpaBuia cMerrieHusi. 3akoHOMeEp-
HOCTHU O — pacmnaza. B- paciama. Helitpuno. 'amMmma-u3nydeHue 1 ero CBOMCTBA si/IePHbIE peaKIIuy
Y UX OCHOBHBIE THIIHI.




4. YuebHO-MeTOmMYecKOe H HHPOpMaALHOHHOE oDecrieyeHHe QUCIHILTHHBI
(Momyns)
4.1. Cnimcox 0CHOBHOM JIHTepaTypPHhI

1. XaBpynsik, B.I'. Kypc ¢dusuku: yuebHoe nmocobue / B.I'. XaBpynsak. — M.: UH-
®PA-M, 2021. - 400 c. (3BC I/IHCIJPA—M)

1. I'pa6osckuit, P.Y. Kypc ¢usuxu / P. U. I"
Cankr-Ilerep6ypr: Jlanp, 2024. - 608 c. (3BC Jlanb)

2. JluBenne, H.M. Kypc ¢usuku: yuebHUK ana sysos / H.M. Jlusennen. — 8-e
usn., crep. — Cankr-IlerepOypr: Jlaub, 2026. — 672 ¢. (OBC Jlanb)

. — l4-e u3p., crep. —

4.3. Ilepeuennb pecypcoB HHG}OPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHONH CeTH
«HHTEepHET»

Tabnuua 3. [lepeyenb HHPOPMALIMOHHBIX PECYPCOB

Ne HaumeHoBaHHe Anpec
n/n

1. A3BC usdameavcmba « HHDPA-M» znanium.com

o A3BC uzdamenbcmba «JIaHb» e.lanbook.com




4.4. MeToquueckue yKa3aHUA ISl 00y4aIONUXCS 110 0CBOCHHIO IUCITU-
IUTHHBI (MOJYJII0) H CAMOCTOSITEJILHOMH Pa0d0THI

1. Yeuyes B.4. Penerurop no ¢usuke. dnepHas ¢pusrka. JneMeHTapHbIe Ya-
ctulibl. YuebHoe nocobue. / B.S1. Yeuyes, C.B. BukynoB. — HoBocubupck: HUI]
HI'AY «3omnoToii komocy, 2016. — 42 c.

2. YeuyeB B.{. Penerurop no ¢usuke. Konebanust v BoiaHbl. BonHoBas om-
THKa. Y4yebHoe nocobue. / B.51. Yeuyes, C.B. Bukyios, 3.b. CenBanoBa. — Hoso-
cubupck: U1 HI'AY «3omoToit komocy, 2016. — 196 c.

3. Heuyes B.4. Penetutop no ¢usrke. Pu3mka TBepAoro teja. ¥ yebHoe 10-
cobue. / B.4. Yeuyes, C.B. Bukynos, M.I'. AnemikeBud. — HoBocubupck: MI]
HI'AY «3omotoit konocy, 2016. — 57 c.

4, Yeuyes B.4. Penetutop o ¢usuke. KBanToBas MexaHuka. Y uebHOe 1MOCO-
oue. / B.A. Yeuyes, C.B. Bukymnos. — HoBocubupck: U1 HI'AY «3osoToi kosocy,
2016. - 61 c.

5. I3to U.M. OnekrpomarsHetusm. COOpPHUK WHIOWBUIYAJbHBIX 3alaHUN.
Y4ebHoe nocobue. / U.M. /1310, C.B. Bukynos. — HoBocubupck: U1l HI'AY «3o-
JI0TOM KoJyiocy, 2016. — 61 c.

6. I3to U.M. Ontuka. ATomHas u sifepHasi dusrka. COOpHUK WHAWBU]YaJIb-
HbIX 3afjaHui. YuyebHoe nocobue. / U.M. JI310, C.B. Bukyios, E.JI. [13t0, A.Il. Mu-
HaeB. — HoBocubupck: UL HI'AY «3onoToit konocy, 2017, — 121c.

7. 1310 U.M. MonekynspHas ¢usvka u TepmoainHamMuka. COOPHUK UHAVMBUY-
anbHbIX 3aj1anuii / .M. [1310, C.B. Bukymnos. — HoBocubupck: U1 HI'AY «3omnoToii
kosiocy, 2016. — 82 c.

8. ArpoumxeHepHasi MexaHuKa. ¥Y4yebHoe mocobue. / U.M. JI3t0, C.B. Buky-
noB, U.B. Tuxoukun. — HoBocubupck: U1l HI'AY «3omnotoit komoc», 2016. — 143
C.

9. JlabopaTopHbili mpakTukyM 110 ¢usuke. U.1: Mexanuka:/HoBocub. roc. ar-
pap.yH-T; cocT: A.Il.Munaes, 1.M./I310, C.B.Buxynos, M.I'.AnemikeBud. — HoBo-
cubupck: U1 HI'AY «3omoToit konocy, 2018. - 72 c.

10. JlabopaTopHbii npakTUKyM 110 pu3uke[TekcT]. Y. 2. MonekysisipHas
¢dusuka /HoBocub. roc. arpap. yH-T; cocT.: 1.M./I310, C.B.Bukysnos, B.{.Yeuyes,
A.Il.MunaeB —HoBocubupck: UIl HI'AY 3osotout kosmoc, 2018.-31 c. — bub-
vorp.:c.29

11. ®usnka. YacTsb 4. DirekTpoMarHeTusM: yaebHoe mocobve/ HoBocubupckuii
roCyJlapCTBeHHbBIN arpapHbIi yHUBepcuTeT, UH)XXeHepHbI UHCTUTYT; COCTaBUTEJIH:
.M. 1310, A.Il. Munaes, U.B. Epmios. — HoBocubupck: U1l HI'AY «3omnotoii ko-
nocy, 2020. - 62c.

12. ®usuka. Yacte 2. MonekynsipHas ¢u3nKa U TepMOAUHaAMUKa: MeToinde-
CKUe YKa3aHWs C 33JIaHUSIMU JIJIs cCaMOCTOosITelTbHbIX paboT/HoBocubupckuii rocy-
JAPCTBEHHBIM arpapHbI yHUBepcUTeT, MHeHepHbIi WHCTUTYT; COCTaBUTEJIH:
HU.M. [13t0, A.Il.Munaes, U.B.Epmios. — HoBocubupck: U1l HI'AY «3osoToit ko-
noc»,2020.-63c.



4.5. Ilepeuyens nuHpopMaIMOHHBIX TEXHOJIOTHI, HCII0/Ib3yeMbIX IIPH 0CYy-
IIEeCTBJIEHHH 00pa30BaTeJILHOr0 MPOIecca Mo JUCHHUILINHE (MOIYJII0), BKJIIO-
Yyasi mepeyeHb JIMIEH3HOHHOT0 U CBODOOHO PacIpOCTPAHSIEMOro IMpOrpaMM-
HOT0 o0ecrevyeHusi  HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HarJISAHBIX I10-
cooumit

Tabmuia 4. [lepedeHsb JIMIIEH3MOHHOTO M CBOOOJIHO PACIIPOCTPAHSIEMOI0

IMpOrpaMMHOI'O obecrieyeHus

No HaumeHoBaHue Tun nureHsnu Ui
n/m npaBoobJIaaTelNb
1. | MS Windows 2007 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
3. | Bpoysep Mozilla FireFox Morzilla Public License
4. | IIoumo6wtii knuenm Thunderbird Mozilla Public License
5. | Daiinobuiii meHedscep FreeCommander Becnnamuas
Tabmuia 5. [lepedyens miakaToB (110 TeMaMm), KapT, CTEHOB,
MdKeTOB, HpESEHTaL[HfI, Cl)I/UIbMOB nT.ao.
0 Tun HavmenoBanue [Ipumeuanue
n/n
1. | Bumeodunbm | ®u3. 0CHOBBI MEXaHUKH 10 MuH.
2. | Bumeopunibm | LlenTpobexHas cuiia O MUH.
3. | BumeopwibM | 3aKOH COXpaHeHHs UMITyJIbCa O MUH.
4. | Bupeodunpm | MexaHuueckve KoyiebaHUs 8 MuH.
5. | BugeopuneM | Mexanudeckue KosnebaHus 28 MuH.
6. | Bumeobunsm | BHyTpenHsis sHeprus u paborta B TepMoanHamMuke | 18 mun
7. | Bugeopunem | MHTepdepennus cera 10 muH.
8. | Bumeodbunsm | AnmabaTHbii nporecc. M3omporiiecchr 12 MuH.
9. [Ipe3enTanus Mexanuka. JIuHaMHKa IOCT. IB-5 10 cnaiigoB
10. | IIpesenTtanusi | Mexanuka. /luHamuKa Bpail. J1B-s 16 crnannos
11. | [Ipesentanmsi | MonekynspHas ¢u3mka 17 caiyio
12. | Ilpe3enTanusi | DjeKTpoCTaTHKa 20 crangos
13. | [Ipesentanmsi | [locTosiHHBIN TOK 11 craiiyios
14. | IlpezenTtanus | TemsioBoe U3nydeHue 18 cnainos
15. | IlpesenTarus | Portoadpdext 7 claiyioB
5. Onucanue MaTepI/IaJII)HO-TEXHI/I‘IECKOﬁ 0a3bl
Tabmuia 6. [lepeyenb UCTIONB3yeMbIX TTOMeIleHUH
No Tun aynuropuu [Tepedenn o6opynOBaHUS
ayIUTOpUH
H-231, Aynutopus nekuroHHoro | [IpesenTanmonHoe 060pyi0BaHUe:
JIeKI[MOH- | TUIA CTaIlMOHAPHBIN POEKTOP, KOMIIbIOTEP
Hasl 3ByKOyCHIMBaloliee 000py/J0BaHHUe:
YCWINTeb, KOJIOHKU, MUKPOJOH




J1-323 AynuTopus s mpoBefie- | «JlabopaTopust DJIeKTPUYeCcTBO ¥ MarHETHU3M
HUS 3aHATHN CeMHUHap- ObopynoBaHa: lepeHOCHOU BU/IeOIIPOEKTOp, Ilepe-
CKOT'O TUIIA, TPYNIOBBIX | HOCHOM MPOEKI[MOHHbIN 3KpaH, I0cKa yuyeOHasi, HO-
Y MHIUBU/IyaJIbHBIX KOH- | yTOyK IlepeHOCHOH, Jia3ep rasosbiii JI'H-111, npu-
CYyJIbTAIINH, TeKYIIero 6op OP-1-03, TanreHc-raJbBaHOMETP, J1ab. yCT.
KOHTPOJISI, IPOMEXYTOU- | «M3ydeHHe MarHUTHOTO TIOJIst 3eMJIN», J1ab. YCT.
HOM aTTecTalyu «u3y4yeHue 3akoHOB OMay, «3aKoH AMIiepay,

CTeH/bl.

J1-324 Aynutopus st mpoBefie- | «JlabopaToprss MeXaHWKW W CTaTUCTAYECKOU u-
HUS 3aHATHN CeMUHap- 3UKU»
CKOT'O THIIA, IPYIIIOBbIX ObopynoBaHa: IepeHOCHOM BUIeOIPOEKTOp, Iiepe-
Y MHJMBUYaJIbHBIX KOH- | HOCHOW IPOEKIIMOHHBIN 3KpaH, A0CKa y4eOHasi, HO-
CyJIbTaIMH, TeKyIero yTOYK [1epeHOCHOM, KOMIIEeKT JIabopaTOPHBIX
KOHTPOJIS, IPOMEXYTOUY- | YCTaHOBOK IO Mexanuke, MYK-M, buszundeckuit
HOM aTTecTaluu MasITHUK, aCIIMPAllMOHHbIe TICUXPOMETPbI, CeKyH-

JlaMephbl, CTeHbl

H-325a Aynutopus nyist mpoBefie- | «JlabopaTtopus OrnTrka
HUSl 3aHATUN CeMUHap- ObopynoBaHa: nepeHOCHOM BUEOIIPOEKTOP, Iiepe-
CKOT'O TUIIA, TPYNIOBBIX | HOCHOM ITPOEKIIMOHHBIN 3KpaH, A0CKa yyebHasi, HO-
Y UHIUBU/IyaJIbHBIX KOH- | yTOyK IlepeHOCHOM, omnThyeckas ckambs OCVY-05,
CyJbTallUM, TEKYIero MVK -onTuka, 5ab. ycT. u3ydeHue 3akoHa Ma-
KOHTPOJISI, IPOMEXYTOU- | JIFOca.
HOY aTTecTallvu

H-302 KoMmnbroTepHbIH Ki1acc BuptryanpHble 1abopaTopHble paboTel

6. HOpﬂIIOK dATTeCTallui CTYJI€eHTOB I10 TUCIIUILINHEe

JInsi aTTecTallM CTYJIEHTOB MO JUCHUIUIMHE UCIOJIb3yeTCs TPagUIAOHHAS
cucTeMa KOHTPOJISI M OLIeHKH YCIIeBaeMOCTU 00Yy4arolIuXCsl.




7. CorylacoBaHue paboyeii mporpaMMsl

CootBeTcTByeT y4e6HOMY IUIaHy, yTBepKIeHHOMY Y4eHbIM coBeToM PI'BOY
BO YHuBepcuTeT 6MOTEXHOJIOTHUH, IIPOTOKOI OT « 25 » nekabps 20 25 r. Ne 8

Pab6ouast nporpamma o6cy>xieHa 1 yTBepiKIeHa Ha 3ace[JaHUU Kadepbl
npotokoi oT «13» ssuBaps 2026r. Ne 6

e —
3aBeayroumi kadeapon //—‘j; babun B.H.

(MOMAKHOCTE) MOMIHCh 2] 5(0]
[Tpencenarens meronudeckoro cosera MU i‘w Bynedept B.A.
(mOMmXHOCTE) nolimr:b v $HO

Pabouasi mporpamMma o6Cy»jieHa U COOTBETCTBYeT y4eOHOMY IUIaHy, YTBepXK-
nenHoMy YuyensiM coBetoM PI'BOY BO Hoocubupckoro I'AY, mporokon ot
«_» 20 r.Ne

H3meHenuit He TpebyeTcsi/u3MeHeHUs! BHeCeHb! B pasaesi(-bl):

HYXXHO€ NOM4epKHYThb

[TpencenaTtens metoauyeckoro copera MU Bynbdepr B.A.

(IO/KHOCTE) MOAMHCh dOUO

Paboyas nmporpamMma o0Cy»/ieHa ¥ COOTBETCTBYeT y4eOHOMY IUIaHY, YTBepiK-
nenHomy YuensiM coBetoM PI'BOY BO YHuBepcuter 6MOTEXHOIOIUH, IPOTOKOJ OT
«_» 20 r.Ne

M3menenwii He TpebyeTcs/u3MeHeHNs BHeCeHb! B pa3ziei(-bl):
HYXKHO€ NOJYepKHYTh

IIpencenarens Metoguyeckoro copera MU Bynedept B.A.
(J1IOMKHOCTE) MOMMHCH dU0
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