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1 [esiu m 321241 OCBOEHUS M CHUNIMHBI

Iean ocBoeHMS AUCHMIUIMHBL (OPMUPOBAHUE CIIOCOOHOCTH OCYIIECTBIIATH MOMCK, KPUTHYECKHUH
aHaTM3 M CHHTE3 MH(OpMAIMM, NPUMEHATh CUCTEMHBIM MOAXOJ JUISl PELICHUs IOCTAaBICHHBIX 3a/ad,
IPUMEHSATh COOTBETCTBYIOIIUH (DU3UKO-MATEMAaTUUECKUH amlmapar, METOAbl aHaIM3a M MOJCITUPOBAHMUS,
TEOPETUYECKOT0 M SKCIIEPUMEHTAILHOTO UCCIeIOBAHUS MTPH PELICHUH PO(eCcCHOHATBHBIX 3a1ay.

3agaun:

— (hopMupoBaHHE 3HAHUH O BO3MOXHOCTSX MPUMEHEHHS METOJIOB cOopa, XpaHeHus, o0pabdoTKH,
nepenady, aHaJau3a U CHHTe3a HH(GOpMAIKU ¢ HCHOIb30BaHUEM KOMITBIOTEPHBIX TEXHOJOTUH Ul PELICHUS
MOCTABJICHHBIX 3a/a4, (U3NKO-MATEMAaTUYECKOrO amnmapara, METOJOB aHajlu3a M MOJEIMPOBAHUS,
TEOPETHYECKOT0 U SKCHEPUMEHTAJIBHOTO HCCIEOBAHMS, O3JEMEHTAPHBIX OCHOB OITHKH, KBaHTOBOM
MEXaHUKU M aTOMHOW (DPU3UKH;

— (opMHpOBaHNE YMEHHH OCYIIECTBICHUS MOMCKA, KPUTUYECKOTO aHalM3a M CUHTe3a HH(OPMALUH,
NPUMEHEHHsST CHCTEMHOTO TIOAXOJa JMJIsi pPELIeHHs IIOCTAaBJICHHBIX 3ajlady, MCIOJIb30BaHUS METO/I0B
(GU3MUECKOr0 W MaTeMaTHYeCKOTO MOJICIMPOBAaHMs, a TakkKe MPUMEHEHUS METOAOB (usuko-
MaTEeMaTHYECKOT0 aHalM3a K PEIICHHIO KOHKPETHBIX E€CTECTBEHHOHAYYHBIX M TEXHHUYECKHUX IpoOIieMm,
IPUMEHEHHS] METOJIOB aHAJIHM3a U MOJICITUPOBAHUS, TEOPETHIECKOTO U SKCIEPHUMEHTAIBHOTO MCCIIECIOBAHUS
IpU peleHHH MPO(ECCHOHANBHBIX 3a/1a4, NMPUMEHEHUS (U3NUYECKUX 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHON
(bU3MKH, TEPMOINHAMUKY, HJIEKTPUIECTBA U MarHETH3Ma JUISL PELICHUS TUIIOBBIX 3a71a4;

— ¢opMHpOBaHKE HABBIKOB IPUMEHEHHUSI OCHOBHBIX METOJIOB (PU3MKO-MAaTEeMaTHUECKOTO aHAIIN3A IS
peLICHUs] €CTECTBEHHOHAYYHBIX 3a/1a4, 0OpaOOTKM M WHTEPIPETUPOBAHUS PE3yJIbTaTOB SKCHEPUMEHTA C
MCTIOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHH, pemeHus NMpopeCCHOHATBHBIX 33Jad C HCIOJIb30BAHHUEM
(GHU3MKO-MAaTEeMaTHYECKOTO ~ armapara, METOJOB aHaluM3a M MOJCIUPOBAHUS, TEOPETHYECKOTO U
HKCIEPUMEHTAIBHOTO UCCIICOBAHUS.

2 MecTo JTUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnumimHa otHocuTes K 6a3oBoit yactu 0oka [l «Aucuuniauasl (MOLyIn)»
[TpepexBU3UTH AUCHUILTUHBL: Omcymcemeyom

[ToctpexBuzutel  mauctmmuianbl:  b1.J[.b.4  besonacnocmv  orcuznedesmenvnocmu, b1 J[.5.17
Onexmpomexnuueckoe u KOHCmpyKyuonnoe mamepuanogeoenue, b1.J[.5.18 Ocnosvl snexmpouzmepenuii,
b1.J1.5.19 Teopemuueckue ocHosvl snekmpomexnuxu, b1.J].B.20 Texnuuecxas mexanuxa, b1.J].b.21
Onexmpuueckue mawunvl, b1.J[.5.22 Onexmpuueckue u s1ekmponnvie annapamvl, b1.J[.5.23 Ochosbi
anekmponuku, bB1.J[.B.2 Ocnosvlt  snekmposnepeemuxu, b1.J[.B.13 Ilepexoonvie npoyeccot 8
anekmposnepeemuyeckux — cucmemax, b1 J[.B.14  Texnuxa  evicoxux  wuanpaxcenut, b1 J[.B.17
OnexmpomMazHumHas COBMeCmumMoCcms 8 J1eKMpPOIHEP2eMuUKe

3 TpeGoBanus K pe3yjabTaTaMm 00y4YeHUs MO TUCIUIINHE

Hpouecc HU3YUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTAaTOB 06y‘leHI/I}I

KO,Z[ 1 HAMMCHOBAHHC
HWHAUKATOpa NOCTHXKCHUA
KOMIICTCHIINN

[Tnanupyemsble pe3yabTaTbl 00yueHHs 110
JUCIUIUINHE, XapaKTePU3YIOLIUe 3TaIlbl
(hopMHUpOBaHHS KOMIETEHIINH

Kon 1 HanMeHOBaHue
(bopMupyeMBbIX
KOMIIETCHIINHI

Crniocoben
TIOMCK,
aHaM3 W
uHpOpMaIuy,
MIPUMEHSITh CHCTEMHBIT
NOJIXO0A Ui pelleHUus
MOCTABJICHHBIX 3a/1a4

YK-1
OCYLIECTBIIATh
KPUTHYECKUI
CUHTE3

VK-1-B-4 IIpumensier
MeToAbl cOopa, XpaHEHus,
00paboTKH, nepeaayu,
aHanm3a U CUHTE3a
uH(popManun c
HCII0JIb30BaHNEM
KOMITBIOTEPHBIX TEXHOJIOTHIA
JUIS peIIeHUs] MMOCTABICHHBIX
3aja4

3Hath:

— BO3MOXXHOCTH MpPHUMEHEHHs METOJI0B cOopa,
XpaHeHus, o0pabOTKH, Mepenayu, aHaau3a U
CHHTE3a MH(MOpMAIMM C HCIOJIB30BaHUEM
KOMITBIOTCPHBIX TEXHOJIOTHI IJI1 peIICHUA
IIOCTaBJIEHHBIX 3a4a4

Ymernb:

— OCYILECTBIIATh NMOUCK, KPUTUYECKUI aHaIIN3
5 CHHTE3 uH(popMaIuuy, IIPUMEHATh

3



Kon n HamMmeHOBaHue
bopmMHpyeMBIX
KOMIIETEHIINH

Kox n HaumeHoBanue
WHIAKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemsble pe3ynbTaThl O0yUEHHUS 110
JTUCLUIIIMHE, XapaKTePU3YIOIIHUE FTaIlbl
(hopMUpOBaHMsI KOMITETEHIUI

CUCTEMHBIN MTOJIXO/T JUTST perieHus
MOCTAaBJICHHBIX 3a/1a4;

— UCTIONB30BaTh  METOABl  (PU3UYECKOTO W
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, a TaKXKe
MPUMEHSITh METOJbI (PU3UKO-MATEMATHUECKOTO
aHamM3a K PEIICHHIO KOHKPETHBIX
€CTECTBCHHOHAYYHBIX " TEXHUYECKUX
npobem

Baajaers:

— HaBBIKAMH MPUMEHEHHSI OCHOBHBIX METO]IOB
(U3HKO-MaTEMATHYECKOTO aHanmm3za  JUIs
peIIeHHs eCTECTBEHHOHAYYHBIX 3a]1a4;

— HaBBIKAMH O0OPA0OTKU M MHTEPIPETUPOBAHHUS
pEe3yIbTaTOB SKCIIEPUMEHTA C UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHI

OIIK-3
MPUMEHSTh
COOTBETCTBYIOIIUN (PU3UKO-
MaTeMaTUYECKUW  anmnapar,
METO/bI aHanu3a u
MOJICTIMPOBAaHHS,
TEOPETUYECKOTO
SKCIEPUMEHTAIBHOTO
HCCIeA0BaHUs
peleHnmn
npodeccnoHanbHBIX 3a7a4

CnocobeH

u

npu

OIIK-3-B-5 JlemoncTpupyer
MOHMMAaHUE du3nvecKux
SIBJICHHI ¥ YMEET MPUMEHSTh
busznueckue 3aKOHBI
MEXaHUKH,  MOJICKYJSIPHOM
¢u3uKK,  TEPMOAWHAMHUKH,
DJIEKTPHYECTBA u
MarHeTu3Ma il peIIeHus
TUIIOBBIX 337124

OIIK-3-B-6 [lemoHcTpupyeT
3HaHUE JICMEHTAPHBIX OCHOB

ONTHKH, KBAHTOBOM
MEXaHUKH " aTOMHOM
buzuku

3HaTh:

— (U3UKO-MAaTEeMaTHYECKUN aIlapaT, MeETOIbI
aHaIM3a U MOJICJTTUPOBAHUS, TEOPETUICCKOTO U
BKCHepI/IMeHTaJII)HOFO HUCCIICAOBAaHUA,

— DJIEMEHTapHbIC OCHOBBI ONTHKH, KBAHTOBOM
MEXaHUKH ¥ aTOMHOW (hU3NKH

YMeTh:

— HpI/IMCHSITI) METOObI aHaJIn3a
MOJCIIUPOBAHUS, TEOPETHIECKOTO
BKCHepI/IMeHTaJII)HOFO HCCIICOIOBAHUS
penieHnu TpodecCHOHaAIbHBIX 3a/1a4;
—HpI/IMCHSITI) (1)H3I/I‘ICCKI/I€ 3aKOHbI MCXaHUKMH,
MOJICKYJISIpHOM ~ (U3UKH, TEpMOAUHAMUKH,
BJ'IGKTpI/I‘-IeCTBa U Mar”"Hertusma it pGHIGHI/ISI
TUIIOBBIX 3aJa4

Baajaers:

— HaBBIKAMHM  pelIeHUs MPOQeCcCCHOHATBHBIX
3a1a4 c HCIIOJIb30BaHUEM ¢duzuko-
MaTeMaTU4YecKoro arrapara, METOJ0B aHallh3a
u MOI[CJIHpOBaHI/Ifl, TGOpCTI/I‘ICCKOFO u
HKCINEPUMEHTAIILHOTO UCCIIE0BAHMS

u
u
pu

4 CTpyKTYypa U colep:KaHue TUCHHIINHBI

4.1 CTpykTypa 1M CIHIIIHHBI

OO0mas TpyA0€MKOCTh TUCIUIUIMHBI cocTaBisieT 11 3aueTHbIX equuull (396 akageMUYecKUX 4acoB).

TpynoemMkocTs,
Bun pabotst aKaJIeMHYECKHX 9acOB
1 cemectp 2 cemecTp BCETO
OO0masi Tpy10éMKOCTh 180 216 396
KonTakTHas padora: 15,5 21,5 37
Jlexmum (J1) 6 8 14
[Tpaktuueckue 3ansatus (I13) 4 6 10
Jlaboparopusie paboTs (JIP) 4 6 10
Koncynpranuu 1 1 2




TpynoeMKoCTb,

Bun pabotst aKaJIeMIYECKHX 9acOB
1 cemectp 2 ceMecTp BCETO
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,5 0,5 1
CamocrosiTe/ibHasi padoTa: 164,5 1945 359
- 8bINOJIHEHUe KOHMPOoabHoU pabomsl (KonmpP); + +
- CamMono02omoeKka (npopabomxa u no8MopeHue 1eKYUOHHO20
mMamepuana u Mamepuana y4eOHUKo8 u yueOHvlx nocoouil),
- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- N0020MOBKA K NPAKMUYECKUM 3aAHAMUAM.
Bun HUTOTOBOTO KOHTPOJIA (3auer, IK3aMeH,| JK3aMeH IK3aMeH
auddepeHupoBaHHbIii 3a4eT)
Pazensr quctumneel, n3ydaeMeie B 1 cemecTpe
KonnyectBo yacos
Ne ayJUTOpHAast
pasnena HawnmeHoBaHue pa3ienos BCEro paora BHEayI.
T 113 | P pabora
1 Du3nyecKrue OCHOBBI MEXaHUKHU 60 2 2 2 54
2 OcHOBBI MOJIEKYJISIPHOM bu3uKu u 60 2 2 0 56
TEPMOJIMHAMUKHU
3 DNEKTPOMArHeTH3M 60 2 0 2 56
Utoro: 180 6 4 4 166
Pazensr quCHMIUTMHBL, ©3ydaeMbIe B 2 ceMecTpe
KosmyecTBo yacos
Ne HaumenoBanue pasnenos ayAutopHas BHEay/I.
pasnena BCETO pabota
T 13 | 1P paboTta
4 ®dusznka kojaeObaHuil U BOJIH 54 2 0 2 50
5 OnTuka, KBaHTOBAs MPUPOJA U3ITYUCHHUS 54 2 2 2 48
6 OneMeHThl KBAaHTOBOM (M3MKM U KBAHTOBOH 54 2 2 2 48
CTaTHCTUKH
7 ATOMHOE Ap0. DJIeMEHTapHbIE YaCTHUIbI 54 2 2 0 50
Wroro: 216 8 6 6 196
Bcero: 396 14 | 10 | 10 362

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Pa3zgen 1 ®duzndeckue 0CHOBBI MEXaHUKH

MexnyHapoanas cuctema eaunuil. Kunemaruka. Y paBHeHus ABmkeHus. Cuiibl B MexaHuke. /[uHamuka
MaTepUaIbHOM TOUYKHU M MOCTYNATEIBHOTO ABM>KEHHUS TBEPJOTO Tena. 3akoHbl HploTOHA. 3aKOHBI COXpaHEHHUS B
Mexanuke. [IpuHiun otHocuTensHOCTH ['amunes. /J{nHamuka BpamaTellbHOTO IBMKEHHS TBepaoro tena. Oc-
HOBBI PENISITUBUCTCKON MexaHuku. KuHemMaTnka U IMHaAMHUKa TBEPJBIX TEJN, KUJKOCTEH U Ta30B

Paznen 2 OcHOBBI MOJIEKYISIPHOM (PU3UKHU U TEPMOIMHAMHMKH

CTaTUCTHUYECKU W TEPMOJUHAMUYECKANA METO/bl HCCIIeIOBaHUs. MieanpHblil ra3 U ero CBOWMCTBA.
[IpumeHeHne 1iepBOro Hauvajga TEPMOAMHAMUKH K  HM30MIPOLIECCAM.
TepMoHaMuueckue GyHKImu coctosiHus. dDa3oBbie paBHOBECHS U TpeBpalieHus. Kiaccuaeckas craTuCTHKa.

SIBnienus nepenoca. PeanbHble raspl. YpaBHenus Ban-aep-Baanbca

TpI/I Ha4dajla TCEpMOIUHAMUKU,




Pa3zgen 3 DuekrpomarneTusm

Onektpuueckuid 3apsa. 3akoH KymoHa. DiekTpocTratvka B BaKyyMe€ M B BEIIECTBE. DJEKTpUYECKas
UHAYKIUSA. OHEpPrusi 3JIEeKTPOCTaTudecKkoro mnossd. OCHOBHBIE XapakTEpPUCTHKM Toka. 3akoH Oma ams
OJTHOPOZHOTO W HEOJHOPOIHOTO YYacTKOB Ilend. Pa3BeTBieHHBbIE 3JeKTpUUecKue Lenu. TOKU B Pa3IUuHBIX
cpenax. OCHOBHbBIE XapaKTEPUCTUKU MArHUTHOTO MOJisi. MarHUTOCTaTUKa B BaKyyMe M B BEILIECTBE. DHEPrHs
MarHMTHOTO 1OJIst. MarHuTHOE 1oJjie B BemecTBe. [lepeMeHHbIi TOK. DIEeKTpHUECKUN KoJieOaTeIbHbIA KOHTYD.

Pasznen 4 ®usuka Kojedanmii 1 BOJIH

['apMOHMYECKMI M aHTAPMOHUYECKHH OCHMIUIATOP. MaTeMaTW4ecKuid, MPYKUHHBIA U (U3HYECKUil
MasTHuKU. Kiaccudukanus konedanuid. BomHoBbIe mporiecchl. YpaBHeHHe Oeryiieii BoiaHbl. MHTEpdepeHius
u mudpaxius BoH. DHeprus BosHbl. Dddext Jomnepa.

Paznen 5 OnTuka, KBAaHTOBasi MIPUPOIA U3JTYUEHHUS

I'eomerpuyeckas ontuka. OneMeHTbl @Dypbe-ontuku. Portomerpusi. OCHOBHBIE CBETOBBIE U
SHEPreTUYECKHE XapaKTepUCTUKHU. TemnoBoe wu3znmydenue. Dororddexr. Dddexkr Kommrona. Cerooe
JIaBJICHHE

Pa3nen 6 diieMeHTHI KBAHTOBOM (PM3MKA M KBAHTOBOM CTATUCTUKH

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

Paznen 7 AtomHoe 1po. DjieMeHTapHbIe YacTHLbI

CrpoeHne aroma M aroMHOro szapa. PanmoakTuBHOCTB. SnepHble peakTopsl. TepMosimepHble
peakmmu. Turel pyHIaMEHTANBHBIX B3aUMOJICHCTBUH B ipupose. Kiaccudukamnms sieMeHTapHbIX YaCTHIT

4.3 JlabopatopHblie padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Kos-Bo yacos
paznena
Nzyuenne METOIAMKH U3MEpEHUS JTMHEWHBIX BEJINYHH
1 1 IITAHT€HLUPKYJIEM U MHUKPOMETPOM; B3BEIMBAHHUS Ha TEXHHUUYECKUX 2
Becax; 00pabOTKH Pe3yNIbTATOB MPSMBIX U KOCBEHHBIX U3MEPEHHIA
9 3 N3zyuenne 3akoHa OMa Uil OJHOPOAHOTO M HEOAHOPOAHOTO y4acTKa 9
(00
3 4 W3yuenne paboThl 31eKTPOHHOr0 ocuuiuiorpada, purypst Jluccaxy 2
4 5 W3yuenne 3akOHOB TETUIOBOTO M3iydeHus. OnpeeneHne NoCTOSHHON 5
Credana-bonpiimana
5 6 N3yuenne 3akoHoB  BHemHero  (Goroaddexkra.  OmnpeneneHue 9
nocrossHHOM [lnmanka
HUroro: 10
4.4 IlpakTuyeckue 3aHATHS (CEMHUHAPBI)
Ne Ne Tema Kon-Bo gacos
3aHATUS | pasnena
1 1 Kunemarnka MaTepuanbHOW TOUKH. JIMHaMKKa 2
2 2 [IpumeHneHne nepBoro Hayaja TEPMOJIMHAMUKH K U30IIpolieccamM 2
3 5 TennoBoe nznyuenue. PoTodnekTpudecKuil 3pPext 2
4 6 DeMeHTHl KBaHTOBOW (DU3MKHU M KBAHTOBOW CTAaTHCTUKH 2
5 7 ATOMHOE SApO. DJIeMEHTapPHBIC YACTHIIBI 2
Hroro: 10




4.5 KonTpoJabHasi padora (1, 2 cemecTpnbl)

[TpumepHBbIe 3a/1aHMS IO BBITTOJIHEHUIO KOHTPOJIbHOM paboThl (1 cemecTp):

3anmanue 1. [lIkonbHHUK OpocaeT M4 B 6ackeTOONbHOE KOJBI0. YTOOBI MONacTh B 1eb MPU OpOCKe
nox yriioM oy = 30" K FOPU30HTY, OH JOJUKEH COOOLIMTh M4y HAaYallbHYI0 CKOPOCTh Vi = V, a MU OpOCKe
nox yrioM oy = 60° — HayanbHy0 CKOpOCcTh Vv, = v/2. Ha kakoil Bbicore h Hax Toukoil GpocaHus
pacmnosokeHo 6ackeTO0IbHOE KOJIbLIO?

3ananue 2. Ha TpuroHe, cnyTHuKe 1uiaHeTsl HenTyH, IUIOTHOCTh BO3/1yXa, COCTOSILIETO B OCHOBHOM
u3 asora, cocrasiser 0,13 r/m. Ussectro, uto 6-10% MOJIEKYJ a30Ta UMEIOT Maccy 28 r. CKOJIbKO MOJIEKY
BO3/yXa COJIEPXKUTCA B KyOHKe JIMHON pebpa 2 MukpoMeTpa (OJMH MHUKPOMETP — 3TO MUJIIHOHHAS JTOJIS
MeTpa)?

3ananue 3. /[Ba 3apsyKEHHBIX METAJUIMUECKUX IIapUKa OTTAJIIKMBAIOTCS APYT OT Jpyra ¢ cuioil 3 mH.
[Tocne Toro kak KaxaqoMy IIapUKY, HE MEHsISI pacCTOSIHIE MEKy HUMHU, COOOIIMIIN JOMOTHUTENbHBIN 3apsi
+0,2 MxKJ1, m1apuku BHOBB CTall OTTAIKUBAThCA ¢ cuitoil 3 MH. 3areM mapuku mpuBenH B KOHTAKT, MOCTE
Yero BHOBb PACIIOJIOKHIIM Ha TOM JK€ PACCTOSHUU APYr OT JApyra, U CHOBa OKa3ajoCh, YTO MIAPUKU
oTTaikuparoTcd ¢ cuioi 3 MH. Halinure nucxoHele 3aps/ipl IIAPUKOB U PACCTOSIHUE MEKTy HUMH. DopMma u
pa3Mepbl MIAPUKOB OJIMHAKOBBI, Pa3MEPHI MIAPHUKOB MHOT'O MEHBIIIE PACCTOSHUSA MEXI1Y HUMH.

3ananue 4. B nmaboparopuu ecTh JBa KyCKa MEIHOM MPOBOJIOKUA OJMHAKOBOTO MTONEPEUHOIO CEUCHUS.
Ecnu nBa 3THX Kycka COCOUHUTH MapaieIbHO U MOAKIIOYUTH K HA€aIbHOMY HCTOYHHKY MOCTOSIHHOTO
HaIpsDKEHUs, TO BBIACISIIONIASACS B IEMUM MOIIHOCTH Oyner B 4,9 paza Oomblie, 4eM €ClIu T€ ke KYCKH
MIPOBOJIOKH COEIWHUTH TOCEI0BATENIbHO U MOACOSAUHUTh K TOMY € HCTOYHHMKY. Haiinute oTHOmIeHue
JUIMH 3THX KYCKOB IIPOBOJIOKH.

3amanue 5. 3ByKOBas BOJHA OT YJAJIEHHOTO MCTOYHHUKA IMaJaeT Ha CTEHY, MMEIOIIYI0 BOTHYTYIO
WIMHAPUYECKYIO (OpMy, MOJI YIIIOM, OJNM3KHM K 0, MPHYEM 3Ta BOJHA WAET NEPHEHIUKYISIPHO OCH
umnHapa. OnpeaenuTe, B KaKylo TOUKY A BOJIU3H CTEHBI ClIelyeT MOMECTUTh YyBCTBUTEIbHBIM MUKPO(OH,
9TOOBI OH 3apETMCTPUPOBAT MAKCHMAIILHO BO3MOXKHYIO MHTEHCHUBHOCTH 3ByKa. Halmure paccrosiHue OT
3TOU TOYKU A JI0 CTEHBI U JI0 OCH IIHIIMHIPA.

[TpumepHBIe 3a1aHUs TIO BBIIOJIHEHUIO KOHTPOJIBHOM paboThl (2 cemecTp):

3aganue 1. PagmomnepenaTdnk, paOoTaromuii HAa CIYTHHKE, IMO3BOJISIET (PHMKCHPOBATH €ro YIIIOBOE
nosioxkeHue. OHAKO MpeToMIICHHE PAJAHOBONH B atMocepe npudoauT Ipu 3TOM K HEOOJBIION omuoKe.
Tak, 11 CIyTHHKA, BUAUMOIO II0J yriioM 45° K BEpPTUKaIM, OMMOKA COCTABIAET [BE YIJIOBBHIX MUHYTBI.
Omnpenenutsb Moka3aTensb MPeTOMIICHUS PAAUOBOIIH aTMocdepoil, cuutas e€ TONIHUHY MaJloil IO CPaBHEHUIO
C BBICOTOH, HAa KOTOPOM JIETUT CIIyTHHK.

3anmanue 2. J{7s yMeHBIICHUS JOTM OTPaXEHHOTO CBETa OT MOBEPXHOCTH CTEKJa HAa HEE HaHOCSIT
TOHKYIO TUIEHKY, TIOKa3aTellb TMPEJOMJICHUS KOTOPOM MEHBIE TIOKa3aTelsl TMPEeJIOMIICHUs CTeKJa
(mpocBetnenue ontuky). Kakoil HanMeHbIIel TONIIMHBI TUIEHKY € MOKa3aTelleM MpenomiieHus n = 4/3 Hazo
HAaHECTU HA TMOBEPXHOCTh CTEKJIA, YTOOBI MPU MaJCHUH (HOPMAIBHO K MOBEPXHOCTU) CBETA, COACPIKAIIETO
U3Iy4yeHue OBYX AIUH BOJH ¢ A1 = 700 HM u Ay = 420 HM, OTpakE€HHBIN CBET ObUT MaKCUMAIbHO OCialJIeH
TUTst 00eWX JIJTMH BOJTH?

3ananue 3. [Ipy HEKOTOPOM MaKCHMAIbHOM 3HAYEHHUH 3a/IepP>KUBAOIICH Pa3sHOCTH MOTEHIIMAIOB Ha
BaKyyMHOM (poTO371€MeHTE (DOTOTOK C MOBEPXHOCTH KaTOJa, 00JIydaeMOro CBETOM C JJMHOW BOJHBI A0,
npekpamaercs. Ecnmu M3MeHuTh AIMHY BOJHBI CBETa B O = 2 pasa, TO A MpeKpamieHus (PoToToka
HE00XO0IMMO YBEIMYUTH 3a/I€P KUBAIOIIYI0 PA3HOCTh NOTEHLMANOB B 3 = 3 paza. OnpenenuTs AJIUHY BOJIHBI
A0, ecnu u3BecTHO, uTO paboTa BbIXOJa Marepuana katoga A = 1,89 »B, a moctosnnas Ilmanka h =
6,63- 103 JIx-c. 3apsin anekTpona e = 1,6 10 K.

3ananue 4. ATOM BelIECTBA C aTOMHBIM BecOM A, KECTKO 3aKPEIUIEHHBIM B KPUCTAIMYECKOU
peméTKe, MOTJIoMEAaeT CBET C 4acToTou Vo. Ilpm kakoi dactote OyaeT HaOIIOIATHCS TOTJIOIMICHHE B ATOM
BEILIECTBE, HAXOAAIIEMCSI B Ta3000pa3HOM cocTosHUN? Macca IpoTOHa paBHa my,.

3aganue 5. Ecnau HampaBUTh MOTOK MPOTOHOB HAa KYCOK JbJa W3 TsxkENOM Boabl DO, To mipum
MUHHMMaJIbHOW KHHETHYeCKOM sHepruu npoTtoHoB Ei = 1,4 MbdB mnpoucxoguT siaepHas peakuus c

obpasosannem snep sHe. Kakyio MHHHMAnbHYIO KWHETHYECKYIO SHepruio E; Hajo COOOIUTH sapam

neuTepusi, 4ToObl TPH WX TOMAJaHUM HAa KYCOK JIbJla M3 OOBIYHON BOJBI NMPOU3OIILTIA 3Ta XKE SACpHAs
peakuus?



5 YyeOHO-MeTOAMYECKOE 00ecIeUeHHe TUCIHIIINHBI
5.1 OcHoBHas auTEpaTypa

1 Aizennon, A.E. ®usuka: y4yeOHUK M TpakTUKyM Uit By3oB / A.E. AW3eHnoH. — Mockga:
W3narensctBo  FOpanit, 2025. — 380 c¢. — ISBN 978-5-534-18086-2. — Pexum pocryna:
https://urait.ru/bcode/560131.

2 Hukepos, B.A. ®usnka 1j1s1 By30B: MeXaHHWKa U MOJIEKyJsipHas (u3uka: yueOHuk / B.A. Hukepos.
— Mockaa: Jamkos u K°, 2021. - 136 C. - Pexum JlocTyna:
https://biblioclub.ru/index.php?page=book&id=684326.

3 Huxepo, B.A. ®usuka: coBpemenHslii Kypc: yueOHUK / B.A. HukepoB. — 4-¢ u3n. — Mockaa:
JMamkos 1 K°, 2019. — 452 ¢. — Pexxum goctyna: https://biblioclub.ru/index.php?page=book&id=573262.

5.2 JlonosiHuTE/IbHAS JINTEPATYpa

1 TToroxux, C.A. ®uszuka. COOpHHK 3a7a4: MEXaHHMKA, MOJICKYJsApHas (U3HMKA, TEPMOJIUHAMHMKA,
anekrpoctatuka / C.A. [Toroxux, C.A. Crpenbiio; HoBocnOupckuii rocy1apcTBEeHHBI TEXHUYECKHH YHU-
BepcuteT. — HoBocubupck: HoBocubupckuii rocyjapcTBeHHBIN TexHu4deckuil yuuepcuteT, 2019. — 96 c. —
ISBN 978-5-7782-3830-5. — Pexxum moctyna: https://biblioclub.ru/index.php?page=book&id=576742.

2 IlerpoB, H.}FO. ®usuka. BBoaHBIN Kypc: OCHOBBI MOJEKYJISPHON (UM3UKH U TEPMOJUHAMHKHU /
H.1O. ITerpoB, E.N. Kpenesa, H.B. Tapacenko, M.P. Mupcusnos; HoBocuOupckuii rocynapCTBEHHBIH
TeXHUYeCKUil yHuBepcuTeT. — HoBocubupck: HoBocuOUpCKUii rocyaapCcTBEHHBIM TEXHUYECKUIN
yauBepcurer, 2018. — 132 c¢. - ISBN  978-5-7782-3686-8. @— Pexum  mocryma:
https://biblioclub.ru/index.php?page=book&id=576198.

5.3 llepuoauyeckue U3IaHUA

VYcenexu ¢usznueckux Hayk: kypHai. — MockBa: ®usnueckuit unctutyT uM. [1.H. JlebeneBa PAH. —

Pexum noctyna: https://ufn.ru
5.4 UuTepHeT-pecypcesbl

1 ®uzuka. YueOHbIN KOMIBIOTEPHBIN Kypc KomMnaHuu «OU3uKoH» [ DIIeKTpoHHBIN pecypc]. — Pexum
nocryma: https://physics.ru;

2 http://www.news.elteh.ru — PacmmpeHHas WHTEpPHET BEpCHs OTPACIEBOTO HH(POPMAIMOHHO-

CIIPaBOYHOTO XypHaia «HOBOCTH AIIEKTPOTEXHUKIY;

3 https://biblioclub.ru — 9BC «YHuBepcuteTcKas OMOIMOTEKa OHIANH;

4 https://elibrary.ru — Hay4nas s1ekTpoHHast ONMOIHOTEKA;

5 http://ro-edu.ru — Poccuiickoe odpa3oBanue. denepaabHbIi MOPTAT;

6 https://rucont.ru — 9bC «PYKOHT»;,

7 https://e.lanbook.com — DBC «JIaub»;

8 https://www.lektorium.tv/dinamika — «JIektopuym», MOOK: «/lunamuka;

9 https://www.lektorium.tv/ehlektrichestvo-i-magnetizm — «JIektopuym», MOOK: «DneKTpudecTBO
Y MarHeTH3M».

5.5 TlporpammHoe oGecneuyeHue, npodeccHOHANbHbIE 0a3bl JAHHBIX M MH(OPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAIMOHHBIX TEXHOJIOTHIi

[TporpamMHOe oOecTiedeHre, WCIOIb3yeMbIe TPU TPOBEICHUH AYJAUTOPHBIX YUEOHBIX 3aHITHH W
OCYILECTBICHUH CaMOCTOSTEIIbHOW pabOThI CTYJCHTAMU:

1 oneparnmonnas cucrema RED OS;

2 oducueie npunoxenus LibreOffice;

3 BeG-npunoxenue «YHuBepcaiabHas cucreMa TectupoBanusi I THy;

4 Sunexc 6paysep, Chromium 6pay3sep;
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5 mporpamma aHajg0roBoro, IU(GPOBOr0 W CMENIAHHOTO MOJEIUPOBAHMS M aHAIW3a IIENeH DJIEKTPOHHBIX
ycrpoiictB Micro-Cap 12;

6 Annexc 6paysep;

7 Koncynbrant Ilmoc [DnekTpoHHBI pecypc]: cnpaBouHo-TipaBoBasi cucrema / Kommanust Kon-
cynbranT [laroc. — DnekTpoH. aaH. — Mocksa. — Peskum mocryma: http://www.consultant.ru/;

8 http://www.en.edu.ru/ — EcrecTBeHHO-Hay4YHbIil 00pa3oBaTebHbIH MopTai (husnka, Xumus u Ouo-
JIOTHS ),

9 https://educon.by/index.php/materials/phys — ®u3uka. YueOHbie MaTepuasr;

10 http://pravo.gov.ru/ — OdunuanbHblii HHTEPHET-IOPTAI MpaBoBoi HMHpopMaruu. 'ocyaapcTBeH-
Hasl CUCTEMa IPaBOBOM HHPOPMAIIHH.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

YyeOHble ayIUTOPUH Ui TPOBEIEHHS 3aHATUH JEKIHMOHHOTO THUIIA OCHAIIEHBI: NEPEHOCHBIMHU
MYJIbTUMEANA-TIPOCKTOPAMH U TMPOEKIMOHHBIMH SKpaHaMH, HOYTOYKOM; MOCaAOYHBIMU MECTaMU MJis
o0yJaromuxcsi; paboYrMM MECTOM MPENOIaBaTeNs; YIeOHOM TOCKOM.

Aynutopun ISl CaMOCTOSITENIbHOM pPa0OThl OCHAIEHBI: KOMIUIEKTaMU YYEHHYECKOW Mmebenu,
KOMITBIOTEPHOU TEXHHKOW MOJKIIOYCHHON K ceTu «HTepHeT» u o0ecredeHrneM JOCTyma B AJIEKTPOHHYIO
uHpopmMannoHHo-00pa3oBarensHyto cpenay OI'Y u dunmana, 37eKTPOHHBIM OMOTMOTEYHBIM CUCTEMAM.

KoMmprOTepHBII KJIacC OCHAIIEH: CTAMOHAPHBIM MYJIbTUMEIUA-TIPOCKTOPOM U TPOCKIIMOHHBIM
9KpaHOM, OOOpyJOBaHHWEM MJii OpraHU3alUd JIOKaJbHOW BBIYUCIUTENBHOM CETH, MPOrpaMMHBIM
obecriedeHneM «YHHBEPCATBHBIH TECTOBBI KOMIUIEKC», NEPCOHAIBHBIMH KOMIIBIOTEpAMH, pPabOYnM
MECTOM IpernojaBaTess, yueOHO! JOCKOH.

Jlns nmpoBeneHUs J1abOpaTOPHBIX 3aHATUN HcHoJb3yeTcst jabopatopusi «Du3uKa» OCHAIlEHHAs
CJIEYIOIIMMHU KOMIUIEKTaMH JIa0OpaTOPHOTO 000PYAOBAHUS: IITAHTCHIUPKYIU, MUKPOMETPbI; TEXHUYECKUE
BEChI; ycTaHOBKa JaboparopHas «/3yuenue 3akoHa OMa g ydacTka nenu u M3yuenue 3akona Oma ams
HEOJIHOPOJHOM LIeMu», ycTaHOBKa jaboparopHas «V3ydeHHs >JEKTPOMArHUTHBIX KojeOaHuW U Quryp
Jluccaxxy C MOMOIIBIO AJIEKTPOHHOTO ociuuiorpaday, ycTaHoBKa yaboparopHas «M3ydeHus: 3aKOHOB
u3nydeHus: abconmoTHOro uepHoro tena. Ompenenenue mnoctosHHoi Credana-bonbiManay, ycTaHoBKa
naboparopuas «M3ydenuss BHemHero dotodddexra. Ilpoepka 3akoHoB CroseroBa. OmpepeneHue
nocrosinHoi [lnanka». B maboparopun UMerOTCs CTallMOHAPHBIN MYJIbTUMEINA-TIPOCKTOP U MPOESKIIMOHHBII
9KpaH, MOCaTO0YHBIC MECTa I O0ydJaromuxcs, padoyee MECTO MperoaaBarels, yaeOHas JTOCKa, yueOHbIC
CTEH/IBI.

VY4eOHblE ayaWTOpWUU IS TPOBENEHUS NPAKTUYECKUX 3aHSATHH OCHAIICHBI: TIEPEHOCHBIMH
MYyJIbTUMEANA-TIPOCKTOPAMH U TPOCKIIMOHHBIMU JKpaHaMH, HOYTOYKOM, TOCaIOYHBIMU MECTaMH JUIs
oOydJaronuxcs, pabounM MECTOM TPENoaBaTelis, yaeOHON JOCKOM.

Y4eOHble ayIuTOpUU [UIsl TPOBENEHUS TPYIIOBBIX KOHCYNbTAllMH, TEKYIIErOo KOHTPOIS U
MPOMEKYTOUHOW aTTeCTAllMM OCHAIIEHBI: KOMIUIEKTAMH YYE€HUYECKOH MeOeln, KOMITBIOTEpaMHu C
nojkiaoueHueM Kk cetn «/HTepHeT» M obecredeHueM J0CTyma B BIIEKTPOHHYIO HH(OpPMAIMOHHO-
oOpazoBarenbhyto cpenay OI'Y u dunmana, 371€KTPOHHBIM OMOIMOTEYHBIM CHCTEMAM.

[Tomerienue U1t XpaHeHHUs U TPOPUIAKTHUECKOTO 00CTyKHBaHUS y4eOHOr0 000pyJOBaHUSI.
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