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Pabouast mporpamma AUCIHUILUTAHBI
Dusuka 3.

pa3paborana B coorBercTBrH ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTEIbHBIN CTAHAAPT BBICIIECIO 00pPa30BaHUs — YPOBEHB
crieranucTera (eaepaIbHOTr0O TOCyAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENIbHOTO YUPEKICHHS
BEICIIIEro 00pa3oBanus « HarmoHanbHBIN HCCIEIOBATEIBLCKUN TEXHOIOTMUSCKUI YHUBEPCUTET
«MUCHC» no criermanbaoctr 21.05.04 ['oproe neno (nmpukas ot «02» anpenst 2021 r.Ne 119 0.B.)

Buinyck 3:
om 2 anpena 2021 2. Ne 119 o.s.

CocraBneHa Ha OCHOBaHHH y4ueOHOro TutaHa 2023 roma Habopa:
21.05.04 T'opHoe memno, OforaiieHne NONE3HBIX HCKONACMBIX, YTBEpKIeHHOTO YueHbM coBetoM HUTY «MUCHUCy»
23.06.2023 r., npoTokoa Ne5.

PaGouas mporpamMmma paccMOTpeHa i 000peHa Ha 3aceaHuu Kadeaps
COPHOTO Jiena

Haumenosanue Kageopol

[Tporoxkomn ot «08» utonst 2023 r.Ne 6

3am.3aB. kadenpoii ['/] A.A. KazaHues
noonuco H.0. Damunus

«08y» mrons 2023 1.

PykoBogurens OITIOITI BO

3am.3aB.kadeapoii I'J1, K.T.H. A.A. Kazannes




1. HEJIX OCBOEHUSA

Ieas ocBoeHMsi AMCHUILIMHBI — Llenbl0 OCBOEHUS MUCIMILUIMHBEI SBISETCS HAyYUTh HUCIIONB30BaTh
OCHOBHBIE (DU3UUECKHE SBJICHUS;, OBJAJAeBaTh (YHAAMEHTAIBHBIMHM TOHATHAMH, 3aKOHAMU W TEOPHSIMH
COBPEMEHHOM M KJlacCHueckoi Qu3nky, a Takxke MeTogamMu (GU3HIecKoro uccieaoBanus. PopMupoBats HaydHOE
MHPOBO33pEHHE U COBPEMEHHOE (hM3MUECKOE MBILIUICHUE, TO3BOJISIONIEEe OPHEHTHPOBATHCS B IOTOKE HAYYHOH U
TEXHHYECKOH MH(pOpMaUMKM H O00ECHeYMBAIOIIEH MM BO3MOXHOCTh WCIIOJIb30BAaHHUS HOBBIX (PU3NYECKHX
MIPUHIUIOB B TEX 00JACTSAX TEXHUKH, B COOTBETCTBHH C MX crenuanu3anueid. Hayunts o0ydarommxcs MBICIUTb,
IITyOOKO YSICHUTH (PU3UUECKHE OCHOBBI PAa3JIMUHBIX PEANbHBIX MPUPOIHBIX SBICHUH, 1aBaTh MX MPAaKTHYECKHUE,
Ka4eCTBEHHbIE OIICHKH, OTMEPHUPYS Pa3MEPHOCTAMH M MOPSJKAMU BEJIMYWH; MOHUMATh PEalbHBIE BO3MOXKHOCTH
COBPEMEHHOW HAayKH, pOiH (GU3UKH KaK PyHIaMEHTA TEXHUKH.

3ajauu TUCUUIIHHBL

1. ChopmupoBarby 00y4arolMXCIHAYYHOE MBIIUICHHE U COBPEMEHHOE €CTECTBEHHOHAYYHOE MHPOBO33PEHHE B
YaCTH MPABHJIBHOTO MOHMMAHUS TPaHUI] MPUMEHUMOCTH Pa3iUYHbIX (U3NYCCKUX MOHSITHIA, 3aKOHOB, TCOPHU 1
YMEHHUI OLICHUBATH CTEMECHb JTOCTOBEPHOCTH PE3YNIBTATOB, MOMYYCHHBIX C MOMOIIBIO IKCIEPUMEHTATBHBIX HITH
MaTeMaTUYECKUX METO/IOB HCCIICIOBAHUS,

2. Hay4uTpb 00y4aromuxcs IPUMEHSTh 3aKOHbI (PU3UKH B MPAKTHIECKOI U HAYYHOU ACSITSIbHOCTH;

3. BripaboTate y 0OydJarommxcs MPUEMbl M HABBIKM PEIICHHs] THUIOBBIX 3a/1ad OCHOBHBIX pas3lelioB (DH3HKH,
HAay4YHUTh MOJIB30BATHECS OCHOBHBIMH IPHEMaMH PEIICHHS KOHKPETHBIX 3ala4 U3 PasHBIX pas3feioB (H3HKH,
HCIIONB30BAaTh OCHOBHBIC 3HAHUS, TIOJIyYCHHBIC IPH H3yYCHUH Pa3/iesioB (PH3UKH K PEILCHUIO 3a/1a4, CBSI3aHHBIX C
peanmusanueil mpodeccHoHANBHBIX QYHKIIHHT;

4. Hayuutb 00y4aroImmxcs HCIIOJIb30BATh METOIbl MATEMATHYECKOT0 aHATM3a U MOJICITUPOBAHUSL, TEOPETHYESCKOTO
1 9KCIIEPUMEHTAJIBHOTO UCCIIECI0BaHMs B IPO(ECCHOHABHON IEATeIbHOCTH;

5. Hayuutb 00y4aromumxcs CIjIaHUpOBaTh U MPOBECTH Ja00PATOPHBIN SKCIEPHUMEHT;

6. Hayuute oOyuaromuxcsi oOpabaThiBaTh SKCIEPUMEHTAIBHBIE PE3YJIbTaThl M OLIEHHBATH IOTPEIIHOCTH
U3MepeHui ¢ npuMeHeHueM HH(POPMALIIOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

7. ChopmupoBath y 00ydarommxcs o0ImenpopeccuonaibHbie U MPoheCcCUOHATbHBIC KOMIICTCHIIMA B 0071aCTH
¢busuKy.

2. MECTO B CTPYKTYPE OGPA3OBATEJILHOM TIPOT'PAMMBI

Yacts OIIOIT BO (6a30Basi, BapuaTHBHas) | baszoBas

2.1 TpebOoBanust K IpeIBapUTEIbHON MTOTOTOBKE 00yYalOMIUXCs —
MIPEIIECTBYIONINE AUCIUIUIMHEI (MOLy ), pakTuku u HIP

2.1.1 | HauepraTespHas reoMeTpHsi, HH)KEHEPHas U KOMIIbIOTepHast rpaduka

2.1.2 | Maremaruka 1

2.1.3 | Maremaruka 2

2.1.4 | Maremaruka 3

2.1.5 | Teoperuueckas MeXaHHKa

2.2 Juctummuael (Motynn), npaktuku 1 HUP, nis KoTopbix HE00X0IMMO OCBOEHHE JTaHHOW AUCIMILTUHBI —
MoCTIeyIONHe TUCIUIUIMHBL (MOaynHn), npaktuku 1 HUP

2.2.1 | IlpuknanHas MeXaHUKa

2.2.2 | Ilpou3BoJCTBEHHAs MTPAKTHKA M0 TIOJIYYEHHUIO MPOPeCcCHOHAIbHBIX YMEHHI M HABBIKOB - 1

2.2.3 | Ilpou3BoJicTBEHHAs MTPAKTHKA MO TIOJIYYEHHUIO MPOPEeCcCHOHAIBHBIX YMEHHI M HABBIKOB - 2

2.2.4 | Tlpou3BOJCTBEHHAs MTPAKTHKA M0 TIOJIYYEHUIO MPOeCcCHOHAIBHBIX YMEHUN M HABBIKOB - 3

2.2.5 | Ilpou3BoJcCTBEHHAs MMPAKTHKA M0 TIOJIYYEHHUIO MPOeCcCHOHAIBHBIX YMEHUN 1 HABBIKOB - 4

2.2.6 | IlpenmnyioMHast IpakTHKa JUISL BBINOJIHEHHS BBITYCKHOM KBaIH(UKAIIMOHHON padoThI

2.2.7 | 3amuTa BBIMYCKHOW KBATH()UKAIIMOHHONW pabOTHI, BKJIIOYAs MMOATOTOBKY K MPOIEAYPE 3alHUTe 1
NPOLEAYPY 3aIIUTHI

3. HTHAUKATOPBI ®OPMUPOBAHW A KOMIIETEHIIUMN,
COBMEHMEHHBIE C PE3YJBTATAMU OBYYEHNWS 1O JTUCIUIIJIMHE

VK-1: Cnocoben OCYIICCTBJIATDH KpI/ITI/ILICCKI/Iﬁ aHaJIu3 MpoueccoB, CUCTEM, HpOﬁJ’ICMHLIX chyaum‘/i Ha OCHOBEC
CHUCTEMHOT'0 ITOJAX0/Jia C UCTTOJIb30BAHUEM COOTBECTCTBYIOINX aHAJIUTHICCKUX, BBIYUCIIUTCIIbHBIX U
OKCIICPUMEHTAJIbHBIX METOIOB, Bblpa6aTI)IBaTI) CTpPaTEruro CHCTBUI.

3HaTh: 3-1: 3namb OCHOBHBIE TIOJIOKEHUS], 3aKOHOMEPHOCTH, 3aKOHBI, PACKPHIBAIOIINE COBPEMEHHYIO
€CTECTBEHHOHAYYHYIO KapTHHY MHUDA.




YMmers: V-1: Vmems cBOOOJHO BBICKA3bIBaTh U ApT'YMEHTHUPOBATh COOCTBEHHYIO TOUKY 3PEHHUS 110
BOIIPOCaM COBPEMEHHOH €CTECTBEHHOHAYYHO! KapTUHBI MUPA.

Brnanets H-1: Brademw omnbiToM popMupoBaHusi COOCTBEHHOH TOUYKH 3pEHHsI IO BOPOCAM COBPEMEHHON

HaBBIKOM: €CTECTBCHHOHAYYHOM KapTUHBI MUpA.

OIIK-2: CnocobeH npuMeHsTh 3HaHHe (YHIaMEHTAJIbHBIX HaYK, C €CTECTBEHHO-HAYYHBIX MTO3UIMH OL[CHUBATh

CTpOCHNE, XUMUIECCKUH U MUHEPAJIbHBIA COCTaB 3¢MHOM KOPHI, MOP(HOJIOTHIECKIE 0COOCHHOCTH H

TCHCTHYCCKNUEC THUIIBI MeCTOpO)K,HeHI/Iﬁ TBép,IIbIX ITOJIC3HBIX HCKOITAaCMBIX.

3HaTh:

3-1: 3HaTh OCHOBHBIC METOABI U 3TAIlbl TCOPETUIECKOI'0 U OKCIIEPUMEHTAJIBHOTO NCCIIEA0OBAHUS.

VYMmeTs:

V-1: YMeTh 0CO3HAaHHO MPUMEHATH BEIOPAHHBIE METOABI TEOPETHUECKOTO U
SKCIEPUMEHTAIBHOTO UCCIIEAOBAHIN B CBOSH IPO(ECCHOHANEHON AEATENEHOCTH.

Bnagets
HaBBLIKOM:

HCCIIEZIOBaHNI B KOHTEKCTE PEIIAEMBIX 3a1ad MPOPECCHOHATBHON e TEIbHOCTH.

H-1: Bnanets ombiToM HUHTEpHpETAllUU PE3YJIbTATOB TCOPETHUUCCKOTO M OKCIECPUMCHTAJILHOTO

4. CTPYKTYPA U COJEP)KAHUE

Kon
3aHSATHS

HaumeHoBaHHE pa3aesioB H TEM
/U 3aHATHA/

Cemectp

Koua-
BO
qacoB

Komnerenuuu

Jlutepartypa

IIpumeyanne

1

Pasznen 1. KoneOaHusa 1 BOJIHEL.

4

16

YK-1, OIIK-2

11

ITonsitue o KoJie0aTeIbHbIX
Mpo1eccax. Kunemaruka
FapMOHHUYECKUX KOJICOAHUH,
l'apmonnueckuii OCLIMJUIATOP.
CBoOonHBIC 3aTyXaloIIne
KoyeOanus. BeIHy K IeHHBIC

KOJICOaHUSI. PezonancHbIe

SABJICHUA.
[Jlexuus/

YK-1, OIIK-2

J1.1,J1
1.2

12

Bounssl. ITnockas BOJIHA.
berymasa wu crosiuas BOJHBIL
®dasoBasi CKOPOCTH, AJIMHA BOJIHEL,
BOJIHOBOE  YHCJIO. Db dexr
Homnnepa. Pacnipenenenue BojH B
cpenax c Jqucrepcuei.
HopmaneHass u  aHOMaibHas
aucnepcust ./Jlexuus/

YK-1, OIIK-2

J1.1,J1
1.2

13

IIpononbHBIE BOJIHBI B TBEPIOM
tene. Bexkrop YmoBa. Yopyrue
BOJIHBI B Ta3aX U )KUIKOCTSX.
[Inockue 31eKTpOMarHuTHbIE
BosHbIL. Bekrop IloiitHTHHrA.
BonHoBast u reomerprudeckas
onruka./Jlexmus/

YK-1, OIIK-2

J1.1,J1
1.2

1.4

IMonsTve o0  KonebaTenbHBIX
nporeccax. Kunemarnka
TrapMOHHYIECKUX KOJIeOaHHH.
lapMoHnueckuid  OCHMIUISATOP.
CBobGozHbIE 3aTyxarume
KoJieOaHus. BeiHy K IeHHBIE
KoJIeOaHus. Pe3zonancHsIe
sBrieHus. /IIpakTuka/

YK-1, OIIK-2

J1.1,J1

15

Bonns!. Ilnockas BosHa.
BerH_laSI " CTOAYas BOJIHBI.
®dazoBasi CKOPOCTb, JUIMHA
BOJIHBI, BOJTHOBOE YHCJIO.

D ekt Homnepa.
Pacripenenenue BoiH B cpenax ¢

qucnepcueil. HopmanbsHast u

YK-1, OIIK-2

J1.1,J1
1.2




aHOMaJIbHasl IMCIEPCHSI.
/Mpakruka/

1.6

IIpononbHbIE BOIHBI B TBEPIOM
tene. Bexktop YMoBa. Ynpyrue
BOJIHBI B Ta3axX U )KUIKOCTSAX.
IInockue 3neKTpOMarHuTHbIE
BonHbL. Bekrop IloiiHTHHra.
BonnoBast u reomeTpuyeckas
onTtuka. /[IpakTuka/

YK-1, OIIK-2

J1.1,J1
1.2

17

W3yuenue 3aTyxaromux
KoJeOaHni PU3MIECKOTO
MasaTHuKa. /JIab. pabdora/

YK-1, OIIK-2

J1.1,J1
1.2

18

Vi3y4eHne BEIHYKICHHBIX
ANEKTPHYECKUX KOJIeOaHMI.
/J1a6. pabota/

YK-1, OIIK-2

J1.1,J1
1.2

Pasznen 2. KBaHTOBas onTHKa.
KBaHTOBas U siepHas (PU3HUKa.
3J1eMEHTBI KBAHTOBOM
CTATUCTHKH.

30

YK-1, OIIK-2

J1.1,J1
1.2

21

Wnrepdepenuns
MOHOXPOMAaTHYECKUX BOJIH.
Huopakuus  BoaH.  [IpuHumn
I'tolirenca — @penens.
Hudpaxrms ®paynrodepa.
Hudpaxrms Openens.
Jlucrniepcust ¥ OTJIOIIEHHUE CBETA.
[Monspuzanus ceeta. /Jlexmus/

YK-1, OIIK-2

J1.1,J1
1.2

2.2

TemnoBoe M3Iy4eHHE M €ro
XapaKTEPUCTHUKHU. 3aKoH
Kupxroda. 3akonsl Credana —
Bonbumana u cmenienus Buna.
/Jlexuus/

YK-1, OIIK-2

J1.1,J1
1.2

2.3

VYpaBHeHue OWHIITEHHA IS
BHelrHero gporosgdekra.

Macca u umnyiabc GoToHa.
Hasnenue cBeta. ekt
KomriToHa u ero anemeHTapHas
teopusl. /Jlexums/

YK-1, OIIK-2

J1.1,J1
1.2

24

3anaHue COCTOSHUS
MUKpOYacTHUIbl. BonHoBas
GyHKIMSA, €€ CTaTUCTUYECKHUH
CcMbICI. BeposATHOCTh B KBAHTOBOM
Teopun.BpemenHoe ypaBHeHue
penunrepa. CrarmoHapHoe
ypasHenue Ipenunrepa.
/Jexuus/

YK-1, OIIK-2

J1.1,J1
1.2

25

YacTuna B OJHOMEPHOM H
TPEXMEPHOM SIIIUKAX.
HpOXO)KI[eHI/Ie HyaCTUllbl HAa U
o1 0apbepom. /Jlekrust/

YK-1, OIIK-2

J1.1,J1
1.2

2.6

Yacruua B chepruieckn
CHUMMETPHYHOM ToJe.
Bonopononono6Hbie aTOMEL
OHepreTudeckne YPOBHHU.
punumn [Maynu.
Iepuonuueckas cucTtema
2JIEMEHTOB

A .Menneneesa. Ilpunuun
paboTBl KBAaHTOBOTO I'eHEpaTopa.
Jlazepsr. /Jlexuust/

YK-1, OIIK-2

J1.1,J1
1.2




2.7

Crpoenue u
(heHOMEHOIOTUYECKHIE MOJICITU
sipa. SlnepHble peakiuu.
PanuroakTHBHEIC ITPEeBpaICHUS
aToMHbIX siiep. llenmHas peakius
nenenus. /Jlexmmysy/

YK-1, OIIK-2

J1.1,J1
1.2

2.8

DeMeHTBI KBAHTOBOM
CTATUCTUKH. /JIexumst/

YK-1, OIIK-2

J1.1,J1
1.2

2.9

Wnrepdepenuns

MOHOXPOMAaTHYECKHX BOJIH,
Hudpakmust  BomH.  IlpuHNwm

I'tolirenca — @penens.
Hudpaxmus @paynarodepa.
Hudpaxmms Openerns.
Jucnepcus u noriuomeHue
ceta. [lonspusanus ceera.
/Mpakruka/

YK-1, OIIK-2

J1.1,J1
1.2

2.10

TemoBoe wu3MyueHHEe M €ro
XapaKTEePUCTUKHU. 3akoH
Kupxroda. 3akonsr Credana —
bonpimana u cmemenus Buna.
VYpaBHeHne OWHIITEHHA IS
BHemIHero gorod¢¢exra.

Macca u wuMmmynsc  (OTOHa.
Hasnenne CBeTa. O ekt
Komnrona u ero smemeHTrapHas
teopus. /[Ipakruka/

YK-1, OIIK-2

J1.1,J1
1.2

211

YacTria B OJHOMEPHOM H
TPEXMEPHOM SIIIHKAX.
ITpoxoxneHne YacTUIB HAT 1
oz 6aprepom. Yactuma B
chepruecKr CHMMETPUIHOM
noste. BogoponononoOusie
aTOMBI. DHEPreTHYECKHUe
ypoBhH. /TIpakTuka/

YK-1, OIIK-2

J1.1,J1
1.2

2.12

SInepHeble peakuuu.
PamioakTHBHBIC TIPEBPAIIICHHS
aToMHbIX siep. LlenHas peakitus
nenenust. /TIpaktuka/

YK-1, OIIK-2

J1.1,J1
1.2

2.13

DJIeMEHTHI KBAHTOBOI
CTaTHCTHKHU.
/MpaxTrka/

YK-1, OIIK-2

J1.1,J1
1.2

2.14

W3yvenne nudpakiny cBeta Ha
TuppakInoHHON perreTke. /J1ab.
pabota/

YK-1, OIIK-2

J1.1,J1
1.2

2.15

N3yueHue BHEIIHETO
¢doroaddekra. /J1abd. padbota/

YK-1, OIIK-2

J1.1,J1
1.2

Paznen 3. MonexynsipHast
(du3KKa U TEPMOJAMHAMUKA.

YK-1, OIIK-2

J1.1,J1
1.2

31

N3omnpoueccel.IlepBoe Hauano
TepMoauHaMuKu. PaboTa nmpu
n3ornporeccax. TemmoeMKoCTb.
[Jexumst/

YK-1, OIIK-2

J1.1,J1
1.2

3.2

Bropoe Hauano
tepmoauHamMuku. Llukn KapHo.
KIA. OuaTponus. /Jlexiwmst/

YK-1, OIIK-2

J1.1,J1
1.2

&8

MonexyisipHast GU3HKa U
tepmouHamuKa. /[Ipakruka/

YK-1, OIIK-2




34 OmpeneneHne OTHOLICHUS
TemIoeMKocTel Bo3ayxa. /J1ab. 4 ) V-1, OITK-2 JI1.1,J1
pabora/ 1.2
4 CaMocrosiTeJibHasi padoTa CTY/AEHTa JI1.1,J1
4 54
1.2
41 Paborta ¢ neKIoHHBIM
MaTepHuajioM, IIOUCK 1 0030p
JIMTEPATYPBI U 3JIEKTPOHHBIX 4 5 V-1, OTK-2 J1.1,J1
HCTOYHHUKOB MH(POPMAIIHH T10 1.2
WHIIMBHIYAJILHO 3aJaHHOU
mpobieMe Kypca.
5 Konrposnnb 5 36

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB

KoHTpoabHBIe BONPOCHI IJIs1 CAMOCTOATEIbHOM MOATOTOBKH K MPOME:KYTOUHOI aTTecTaAluH
10 UTOraM M3y4eHMs JUCHUILIMHBI (MoayJs, npakTuku, HUP)

Bonpocs! 1J1s1 NpoBepKU 3HAHUIA.

1. Uro takoe konebannsa? Kakue OpiBatoT KoneOanmsa? KakoBbI OCHOBHBIE XapaKTEPUCTUKHU KoJieOaHMii?

2. UYro Ha3pIBaeTCsI FApMOHNYECKHM OcIILIsiTOpoM? [IprBecTn mpuMepsl TApMOHHUYECKOTO OCLIMILIATOPA?

3. Uro HazbIBaeTcs Gu3nueckuM MasTHHKOM? KakoBo ero ypaBHeHune? Kak ompenensercs ero nepuoxa?

4, Uro Ha3biBaeTcs NpYy>KUHHBIM MassiTHUKOM? KakoBo ero ypaBaenue? Kak onpenensiercs ero nepuoa?

5. Urto Ha3bIBaeTCsl MaTeMaTH4eckuM MasTHUKOM? Kak ompenesnsiercs ero nepuox?

6. Kakne koneGaHusi HasplBalOTCS TapMoHMueckMMu? Kak HaxoauTcs MakcUMaibHas CKOPOCTh U
MaKCHMaJIbHOE YCKOpeHue?

7. UTo Ha3bIBACTCS CKTPUUCCKUM KojiebaTeabHBIM KOHTYpoM? 3amucats Gpopmyiny ToMmcoHa.

8. Yemy paBHa pe3y/IbTHPYIOIIAs aMIUIMTY/a ABYyX KOJIeOaHHU OJTHOTO HAIPaBIICHUS C OJIMHAKOBOM 4acTOTOH?
9. Kakne xoneOanust HazpIBaloTCA 3aTyxarommMu? [1o kakoMy 3aKOHY M3MEHSETCS aMIUIMTYAA 3aTyXarolIux

konebannii? SABnsarorcs nmm onn nepuoandecknmu’? [Touemy?

10. Kax ompenernseTcst OOPOTHOCTB KOJeOATENFHONW CHCTEMBI?

11. Yro rakoe 3aryxatomme KoneOanmsa? Uro Takoe KOd(PQUIMEHT 3aTyxaHus, AEKPEMEHT 3aTyXaHHS,
sorapu(pMHYECKA TEKPEMEHT 3aTyXxaHua? B uem 3akimrogaercst GU3NIECKU CMBICI ATUX BEJIUYUH?

12. UYro Ttakoe aBTOKONEOaHWsA? B dWeM WX OTIIMUME OT BEIHYXICHHBIX M CBOOOMHBIX KomeOaHuit? [me
MIPUMEHSIOTCS aBTOKOJIe0aHusA?

13.  Yro HazbiBaeTcs pezoHancom? Kakosa ero posn?

14.  Yto Taxoe Ouenua? Yemy paBHa yacToTa OueHuil, nepuoa?

15.  Yro Takoe ¢urypsi JIuccaxy? OT 4ero 3aBUCHT BUI] STUX KPHUBBIX?

16. Kak 00BsiCHUTH pacrpocTpaHeHne Koyiebanuii B ynpyroi cpenae? Uro Takoe BosHbI? KakoBo ypaBHEHHE
BOJIHBI?

17. Yto Ha3BIBaeTCA MOIEPEYHOMH, MTPpoAoIbpHON BosHON? Korma oHM BOSHHKAFOT?

18. Yro Ha3wIBaeTcs AMUHOM BOHEI? KakoBa CBS3b MEXKIy JUIMHOW BOJHBI, CKOPOCTEIO U IIEPHOAOM?

19. Kaxkas BonHa sBIsieTcs Oerymiel, crosueit? Uto Takoe BOTHOBOE YHCIO, pa30Bas M IPYIIIOBast CKOPOCTH?
20. B gem 3akmrodaetcs d3¢¢ext Jomnepa?

21. Yro Takoe anmexkTpoMarHutHas BosHa? KakoBa ckopocTh ee pacrpocTpaHeHusi? UTO MOXKET CIyXHTh
HMCTOYHHUKOM 3JIEKTPOMArHUTHBIX BOJH?

22. B 4ewm 3axiodaercs pusndeckuii cMbici BekTopa YMoBa — [ToliTuHra? 3anuiuure ero BelpaxkeHHe.

23. KakoBa ocHOBHas 3aj1a4a ¥ IMIIOTE3bl CTATUCTUYECKON (PU3UKU?

24. Kak dpopmynupyercs nepoe Hauano TepMoanHaMuKku? Kakue BeTMIuHBI SBISIFOTCS (DYHKIUSIMUA COCTOSTHHS
B [IEPBOM Haydaje TepMOIUHAMUKN?

25. TIlpencraBbTe pa3yinyHbIE ONPEEICHHUS IS TEIUIOEMKOCTeH. 3anucarh ux GopmyIibl.

26. Kakoii mponecc HazpiBaeTcss M30XOpHBIM? [IpUMEHHTH MepBOEe HAdyaJl0 TEPMOAMHAMUKH K H30XOPHOMY
npoueccy. [TocTpoiite rpaduky H30XOPHOTO Npolecca B Pa3IMYHBIX TEPMOJUHAMUIECKUX TIEPEMEHHBIX.

27. Kakoii mponecc HazpiBaeTcs n3o00apHbIM? [IpHMEHNTH mepBOoe HAYano TEPMOJMHAMHMKH K H300apHOMY
npoueccy. [Toctpoiite rpaduky n306apHOTO Mpolecca B pa3IMuHbIX TEPMOANHAMUYECKHUX NTEPEMEHHBIX.

28. Kakoit mnpomecc HaspiBaercsi unzorepmudeckuMm? IIpuMeHHTH IepBO€ Hayalo TEPMOAWHAMHUKH K
nzorepmudeckomy — mponeccy. Iloctpoiite  rpadMKM  M30TEPMHYECKOrO  Ipolecca B PasIMYHBIX
TEPMOANHAMHYECKIX EPEMEHHBIX.

29. Kakoii nporecc HaspiBaeTcs aauabaTHbiM? [IpUMEHHTh NepBOE HA4ajao TEPMOJAMHAMHUKH K adadaTHOMY
mporeccy.

30. Cdopmynupyiite BTOpOoe Hayano TepMOAMHAMHKH. KakoBO 3HaueHHe NEPBOrO M BTOPOro Hayal
TEPMOJIUHAMUKHN?




31. TIlpuBeante mpuMmepsl 0OpaTHMBIX M HeoOpaTHMBIX IporeccoB. IlpeacraBbTe BhIpaKeHHE Ul pacdera
SHTPOINH BEIIECTBA.

32. [aiite onpenenenne KIIJ] TermoBod MammHBI M HpencTaBbTe rpaduyecku LUK KapHO B pasiMuHBIX
TEPMOJMHAMUYECKUX TIEPEMEHHBIX.

33.  Uem oTnmyaercst CTATUCTHUECKUN METOJ UCCIIE0BaHUS OT TEPMOIMHAMUYECKOTO?

34. Jlate ompenencHue uaeaibHOro rasa. Kakoso ocnoBHoe ypaBaenue MKT rasos?

35. aiiTe MOHATHS CpETHEKBAAPATHIHON, cpeHeil 1 HanboJee BEPOSTHON CKOPOCTH.

36. laiiTe KpaTKyIO XapaKTepUCTHUKY (PYHKITHH pacipeneneHs Makcseia.

37. Kakoe BrIpakeHHe Ha3bIBaeTCs OapoMeTpudeckoii popmymoii? B uem cyts pacnpenenenus bonpnmana?
38. Ilokaxure, kKak OapoMeTrpuueckas ¢(opMmMyia MOXET OBITh TONy4eHa W3 (QYHKIUH paclpeneieHus
Boabmmana?

39. OOwsacHuTe sABICHUE TUPPY3UN B HIICATHHOM Ta3e.

40. OOBbscHHTE SIBJICHHUE BI3KOCTH B UICaIbHOM Tas3e.

41. OObsCHHTE SBJICHUE TCIUIONPOBOTHOCTH B HACAIHLHOM rase.

42. 3aBHUCHUT JIM CPEIHSAA IJIMHA CBOOOTHOTO Mpodera MOJIEKYJI OT TeMIepatypsl raza? [louemy?

43. KaxoBbI OCHOBHBIE IT0JI0KEHHS M BEIBOBI KOPITyCKYJIIPHOW 1 BOJTHOBOM Teopuu cBeta? B yeMm 3akirouaercst
OCHOBHas uzest reopuu [lnanka?

44, Yro Ttakoe mHTephepenuns? [Ipum kakux ycnoBHsX BO3HMKaeT MHTepdepeHnus BoiH? KakoBbl ycinoBus
HHTEepEPEHIIMOHHBIX MaKCIMyMa 1 MUHIMYyMa?

45.  Yro takoe mudpakmus? Chopmymupyiire npurnui [roiirenca — @peHens.

46. Kaxossl ycnoBus audpakin Opayarodepa Ha OXHON mmienn?

47. Kaxossl ycnoBus audpaxin @payrrodepa Ha TuppakKIrnOHHON pemeTke?

48. UYro Takoe mucrepcus ceera? Yem oTandaeTcs HOpMalbHAS AUCTIEPCHS OT aHOMAIBHOMN?

49. Yro Taxoe nornomieHue cBeta? Kakum 3aKkoHOM OHO ONKMCHIBAETCS B BellecTBe?

50. Yro Takoe nomsipusaiius cBeta? Bo3aMokHa ¥ MOSpU3AIUS I POA0JILHBIX BOH? [Touemy?

51. Yem 3ameuateneH yron bprocrepa? Ilodemy npu BBINOJHEHHMH 3aKoHa bproctepa OTpaskeHHBIM U
MIPEIOMJICHHBIH JTy4d B3aUMHO IEPIICHIUKYJISPHBI?

52.  Yro Takoe nomnsipusaius ceeta? Kak hopmynupyercs 3akon Masroca?

53.  Uro Takoe ecTeCTBEHHBI, YaCTUYHO-MOJIIPU30BAHHBIH U ITIOCKONOISIPU30BaHHbIH cBeT? UTO Takoe cTeneHb
nossgpuzauuu? Kak oHa Haxonurcsi?

54. Uro Takoe qBOWHOE JTydenpeaoMiIeHue?

55. Uro takoe paccesaue cBeta? Kak hopmymupyercs 3akoH Pemes?

56. Yro Takoe TemioBoe n3nydeHne? YeM oHO XapakTepusyercs? UeM oTimdaeTcst cepoe Tejao OT YePHOTo?

57. Kak ¢popmymupyercs 3akoH Kupxroga? B yem 3akmrodaeTcs Gu3ndeckuil CMBICT YHUBEPCANbHONW (QYHKIINN
Kupxroga?

58. Kak ¢popmynupyrorcs 3akon Creana — bonbimana 1 3akoH cMerieHus: Buna?

59. Yro npezacraisroT coboit Moaenu aroma Tomcona u Pesepdopma?

60. Kakue cymiectByroT Buubl (otodnekrpudeckoro 3ddexra? Kak (opmynupyrorcst 3aKOHbI BHELIHETO
¢doroaddexra?

61. Kak 3amuceiBaeTcs ypaBHenue Ditniirerina? Kak ¢ ero momoribsto 00bsicHuTh | u 1l 3akonsr hpoToadderra?
62. KakoB gusnueckuii cMbica paboThl Berxona? Uro Takoe KpacHas rpanuiia Gotordpdexra?

63. 3anummure GopMyity IS ONpeaeTeHus AaBiIeHue cBeTa. Kakne KOMITOHEHTHI BXOJAT B opMyiTy?

64. KakoBbl 3KCcHIepHMEHTANBHBIE TOTBEP>K/ICHHUS KBAHTOBBIX CBOMCTB cBeTa?

65. Uro Takoe sddexr Komnrona? B yem ommmume xapakrepa B3anMMOAEHCTBUS (POTOHA M DIIEKTPOHA IPH
¢doroaddekre u r3pdpexte Komnrona?

66. Yro Takoe crekTpanpHBIe cepun? 3amucats popmyiry bamemepa.

67. Cdopmynupyiite moctyiarsl bopa. Kak ¢ ux nomMolpo o0bscHsIETCs IMHEHYaThIi ClIeKTp aToma’?

68. Kakue ocHOBHbIE BBIBOJBI MOXKHO CZeJaTh Ha ocHOBaHMM ombiToB ®Ppanka u ['epua? B uyem cocrout
KOPITyCKYJISIpPHO-BOJTHOBOM Jyann3M CBOWCTB BeliecTBa?

69. B uem cymHocTh rUIOTE3HI ¢ bpoitnsa? Kakumu cBoiicTBamu 001a1at0T BostHbI J¢ bpoiia? Kak Haxoaurcs
JUIMHA BOJHEI 1e bpoims?

70. Cdopmynupyiite cooTHOmEHUs HeonpeneneHHocTei? KakoB ux ¢usnueckuii cMmpici?

71. Kakas BenndnHa Ha3bIBaeTCs BOIHOBOM (yHKIMeNH? UTo onpeenser KBapaT MOAYJIsl BOJHOBOH (QyHKIUH?
3anumure ycioBue HOPMUPOBKH BOJTHOBOH (DyHKIIMH, B 4eM ero (PU3MYECKUH CMBICI?

72. Kak 3amuceiBaercs oOmee ypaBHenue llpeannrepa? KakoMy COOTHOIICHHMIO KIaCCHYECKOH (DU3MKH OHO
COOTBETCTBYET?

73. Kak 3anmceiBaetcst obuiee ypasHenue LlpeanHrepa uist cTaliMOHAPHBIX COCTOSTHHNA?

74. B 4ewm 3axiodaercs TyHHENbHBIH 3P dexT? Kak onpenensercs KoapPUIUESHT TpO3payHOCTH?

75. Kak 3anmceiBaeTcs obmee ypaBuenue [lpenquarepa s rapMOHIYECKOTO OCIMIIIsATOpa?

76. Uro xapakTepu3ylOT KBaHTOBBIE YHCIIA: TIIABHOE, OpOHUTaIbHOE U MarHuTHOe? Kakue 3HaueHHst OHU MOTYT
MIPUHUMATB?

77. Chopmynmpyiite mpaBuiia 0Toopa.




78. B uem cocrout npunnun [layan? Kak ¢ momonipto Hero o0bsicHUTH [lepnoaudeckyro cucTeMy 3JIeMEHTOB
J.1. Mennencena?

79. CdopmynupoBats nocryiarsl bopa.

80. Uro Takoe moriomnieHue, CIIOHTAHHOE U BBIHYKJCHHOE H3y4yeHus? KakoBbl ux coiictea?

81. KakoB npuHImn paboTsl KBaHTOBOTO reHeparopa? e NpUMEHSOT J1a3ephl?

82.  Uro Takoe sapo? KakoBbl OCHOBHBIE CBOICTBA U CTpOCHUE siapa?

83. Kak ompenemnsiercss s3HEpPTus CBSA3M S/Apa, yAENbHAs dHEprus cBs3u? Uto Takoe nedeKT MaccHl sapa atoMa u
KaK OH OTpenessieTcs?

84. KakoBBI OCHOBHEIC CBOMCTBA SICPHBIX CHII?

85. Yro mpencTaBisrOT cOOOH KamenpHas U 000JI09eYHast MOJIEIH aTOMHOTO sipa?

86. Kak 3amuceIBaeTcs 3aKOH pagnoakTUBHOTO pacnana? Uro takoe nepuon noiypacnana? Uemy oH paBeH?
87. KakosrsI mpaBmita cmenienns (npasmia @asaca nu Coqan) npu paanoakTUBHBIX anb(da u OeTta pacmamax?

88. Uro coboii npexncrasmser anbda pacnaa? Kak MoxHO 3amuicaTh 3Ty peakuuio?

89. Uro coboii npexncrasisier Geta pacnaa? Kak MoXKHO 3amicaTh 3Ty peakuio?

90. KakoBsI CBO¥CTBa raMMa pacraaa?

91.  Yro Takoe sinepHas peakuus? [1o kakuM MpU3HAKaM MOKHO KJIaCCU(PHUIIMPOBATH SACPHBIE peakunuu?

92.  Yro npencrasiser coOol LenHas peakuus nenenus saep? [Ipuseante npumepsl.

3ajauu 1J19 NPOBePKH YMEHHi M HABBIKOB:

1.MatepuanpHasTOYKacoBepIIacT TapMOHIYECKHE KoJeOaHus ¢ mepuogoM T u ammumTynoi 4. Koraa cmenienue
TOYKH PaBHO X1, TO CKOPOCTh €€ paBHA 01, & MPU CMEIIEHHH X2 CKOPOCTh €€ paBHa v2.CMeIIeHHe U CKOPOCTb
ompenenoTes 1mo abcomoTHOW BemmumHe. Ompenenuts mepuon 7, ecmu Xi1=3,4cM; v1=7,5cM/c; Xo=4,2¢cwMm;
02=6,3cMm/c.

2. AMIUIMTY]a TApMOHHYIECKHX KOJIeOaHUi MaTepuaIbHONTOUKH A=2cM,moiHast SHeprust Konedanuit W=0,3Mx/[x.
[Ipu KakOM CMEIIEHUH XOT MOJIOKCHUS paBHOBECHS Ha KOJICOIIOMIYIOCS TOUKyAeUCTBYeT crna F=22,5mMxH?

3. Teno gBmwkeTcs nox aeiictereM cuitbl F=F,-cos(wot) mo 3akony x=C-sin(wt). Haiitu paboty cuisl 3a Bpemst OT
t=t, mo t=t,. HaiiTi paboTy CHJIBI 32 OIUH MEPHO ACHCTBUS U CPEIHIOK MOIIHOCTH 3aTOT JKE MEPUO/I.

4. Touka yd4acTByeT OJHOBPEMEHHO B JIByX B3aWMHO MEpPIEHIUKYISPHBIX KOJEOAHMAX, BBIPAKEHHBIX
ypaBHeHHIMH x=2-sin(wt);y=—cos(wt) (cMerieHus faHbl B cCaHTUMETpax ). HaiiTu ypaBHeHHE TPACKTOPUH TOYKH U
IIOCTPOUTH ee Ha uepTexe. OnpeneauTs CKOPOCTh U YCKOpEeHHe TOUKH B MoMeHT t=0,5c¢.

5. IlopiieHs MacCORMAEINUT HMIMHAP C Fa30M Ha JBe paBHbIC YacTH. J[OMyCTUM, YTO NOPIICHb CIBUHYIH BJIEBO
Ha paccTosiHHe X ¥ oTiycTiui. [lomaras, 9To nmponecc H30TepMUIECKUM, ONPEIEIUTh YacTOTY KOoJIeOaHNH ITOPIIIHS.
6. Ompenenuts nepuo Kojebaumit pryT MacceiM=200T, HaJUTOH B H30THYTYIO TPYOKY, IIpaBOe KOJICHO KOTOPOH
cocTaBnsgeT yroa o=30°. ¢ BepTuKamblo. Ilnomanp ceueHus kanana TpyOoku S=0,50cm? Bs3kocTbio pPTYTH
peHeOpeYs.

7. bamron BmectumocTthto V = 20 1 3amomHeH a3orom mpu Temmepatrype T=400K. Korma wacte rasa
M3pacxoJI0BajH, NaBjieHUe B OayutoHe moHu3mwiock Ha Ap = 200 k[la. Onpenenuts Maccy M M3pacxoJIOBAaHHOTO
raza. [Iporiecc cunTaTth H30TEPMUYECKHM.

8. Haiitu motHOCTH p a3oTa mpu Temmepatype T =400 K u naBnenuu p =2 MIla.

9. Ompenenuts CpPEmHIOK KBAJAPATHYHYIO CKOPOCTh <V;< 6>Mone1<ynm rasa, 3aKIIOYCHHOTO B COCY[

BMecTHMOCTEI0 V = 2 11 mox naBienreM p = 200 k[la. Maccarazam=0,3 r.

10. I1pu H30TEepMUYECKOM pacIIIpeHuH azoTa npu temmepatype 7' = 280 K o0bpeM ero yBemuumics B J1Ba pasa.
Omnpenenuts: 1) coBepIICHHYIO TIPH pacIIUpeHUn raza paboty 4; 2) usmenenne AU BHyTpeHHeH >Hepruu; 3)
KOJIMYECTBO TEIUIOTHI Q, moy4yeHHoe razoM. Macca azota m = 0,2 kr.

11. WpeanbHBIif Ta3 coBepimaeT nuki KapHo mpu temmeparypax terwionpueMuuka 7> = 290 K u TemmooTnaTanka
T1 = 400 K. Bo ckompko pa3 yBemuuuTcs KOI((GUIMEHT MOJE3HOTO ACWCTBHUS 1| IIMKIA, SCIU TeMIleparypa
TEIJIO0TAATYMKA BO3pacTeT A0 T =600 K?

12. I'az, coBepmatomuii nukn Kaprao, otnan TerutonpueMHuKy 67 % TEIUIOTHI, TTOJYYEHHOH OT TEIUIOOTIaTIHKA.
Onpenenuts Temneparypy 72 TEIUIONPUEMHHKA, €CIM TeMIeparypa temnooraaTauka 71 =430 K.

13. Ha ToHKHII CTEKJISTHHBIN KIIMH MMaJaeT HOPMAIBHO MapauiebHBIN MyYOK CBeTa ¢ ITUHON BOMHBI A = 500 HM.
PaccTosiHie MEXKIy COCCTHUMH TEMHBIMH MHTEP()EPEHIMOHHBIMHU [OJIOCAMH B OTpakeHHOM cBete b = 0,5 mM.
Omnpenenuts yroa o MEXIy MOBEPXHOCTAMU KIMHA. [lokazaTens MpeIoMIeHHs CTEKNA, U3 KOTOPOro U3rOTOBJIEH
xkmuH, N =1,6.

14. Ha MputbHY1O TUIEHKY (n=1,3), HAXOAAUIYIOCS B BO3IyXe, MalaeT HOPMAIBHO My4OK Jiydeid 6enoro ceerta. [Ipu
KaKoi HauMeHbIel TommuHe d TUIEHKH OTPaXEHHBIA CBET C JUIMHOW BOMHBI 0,55 MKM OKa)KETCSi MaKCUMaJIbHO
YCHJICHHBIM B pe3yibTaTe HHTephepeHmn?

15. Paagnyc 4 derBepTol 30HBI DpeHENs IS TUIOCKOTO BOJHOBOTO (hpoHTa paBeH 3 mMM. OmpenenuTs paauyc 6
mecToit 30H61 Openens.

16. Ha mens mupunoit a=0,05MM nagaer HopMalibHO MOHOXpoMaTHueckuit cBeT (A=0,6MkM). OnpenesnuTs yroa
MEXX1y NepBOHAYAIBHBIM HAIPABJICHHEM ITyYKa CBETa M HAIPaBJICHUEM Ha YETBEPTYIO TEMHYIO AU(PPAKIHOHHYIO
0JIOCY.




17. Ha moBepXHOCTb TU(PaKIIMOHHON PEIETKN HOPMAJIBHO K €€ ITOBEPXHOCTH 1a/1a€T MOHOXPOMAaTHUECKHUI CBET.
[MocrosinHas aAudpakIMOHHON pemeTku B N = 4,6 pa3 Oosiblie JUIMHEI CBETOBO BoHbL. Haiiti obmee uncio M
T(HPaKIUOHHBIX MAaKCUMYMOB, KOTOPBIE TEOPETHYECKU MOXKHO HAaOJII01aTh B TAHHOM Cllydae.

18. Yron nmajenus € Jy4a Ha TOBEPXHOCTH cTekaa paseH 60°. TIpu 3TOM OTpaskeHHBIH IyYOK CBETa OKA3ascs
MaKCHMabHO MOJIIPU30BaHHBIM. ONPEIenuTh yrod €7 IpeloMIeHus JTyda.

19. Onpenenuts Temneparypy 7 U 9HEPreTHYECKYIO0 CBETUMOCTh Re aOCOIIOTHO YEpHOTO Teja, eCIi MaKCUMYyM
SHEPrUH U3ITyYCHUS TPUXOANTCS HA JJMHY BOJHBI Am = 600 HM.

20. doton c sueprueit € = 10 3B mamaer Ha cepeOpsHYIO IUIACTHHY M BbI3bIBaeT (Gorodddekr. Onpenenurs
UMITYJIbC p, TIOJNYYEHHBIH IUIACTUHOM, €CIM NMPHHATH, YTO HAIPAaBJICHMS JBIKCHHS (OTOHA M (HOTORIEKTPOHA
JIe)KaT Ha OJJHOM NMPSIMOH, NepIEeHAUKYIIPHOI MTOBEPXHOCTHU IIACTHUHBIL.

21. JlaBneHue cBeTa, MPOU3BOIMMOE Ha 3€PKAIbHYIO HOBEPXHOCTh, p = 5 MIla. Onpenenuts KOHIEHTPALUIO Ng
(OTOHOB BOJIM3M TOBEPXHOCTH, €CIIU JUIMHA BOJIHBI CBETA, MA/IAIOIIETO Ha OBEPXHOCTH, A = 0,5 MKM.
22.Yactuna B OECKOHEYHO IIyOOKOM, OJJHOMEPHOM, NPSIMOYTOJbHOM MOTECHIMAJIbHOM SIIUKEe | HaxoJguTcs B
B030YkAeHHOM coctosiHuU (N=3). OmpeaenuTsh, B Kakux Toukax uHTepBaia 0 < X <l mMIOTHOCTH BEpOSTHOCTH
HaXO0XKJEHUS YaCTHUIIbI UMEeT MaKCUMAaJIbHOE U MUHUMAJIbHOE 3HAYCHUS.

23. Haiitn mepuox monypacmana Ti, pagdoaKTHBHOTO H30TOIA, €CIIM €r0 aKTHBHOCTH 3a Bpems 1=10 cyTok
yMeHbIImIack Ha 24% Mo CpaBHEHHIO C IEPBOHAYAIBHOM.

24. AxTHBHOCTH A HEKOTOpOro m3oroma 3a Bpems t=10 cytok ymenpmmiace Ha 20%. OnpenenuTs NepHox
noxypacnaza Ti2 3Toro u3oToma.

25. OnpenenuTs KOIUYECTBO TEIUIOTH Q, BBRIACIAIOMICHCS MPH pacmaae paJoHa aKTHBHOCTHIO A=3.7-10% Bk 3a
Bpems t=20 muH. Kuneruueckas sHeprust T BbuieTarome U3 pajgoHa o-4yacTHLbl paBHa 5.5 MaB.

ITepeueHb BONPOCOB K 1a00PAaTOPHBIM padoTaM, BLINOJIHAEMBIM B Npolecce H3y4YeHHs AU CHUTIMHBI
(monayJs, npakTuku, HUP)

JJABOPATOPHAS PABOTA Nel

N3yuenue 3aTyxaomux KoJjiedaHuii GpU3n4ecKoro MassTHUKA

=

Kakoii MmasiTHHK Ha3bIBaeTcs Pu3nuecKum?

Kak 3aBHCHT aMIIMTYja 3aTyXaloIuX Kojae0aHuii oT BpeMeHu?

3. Haiite ompenencHne Kod3(hGHUIMCHTa 3aTyXaHWs, YacTOTHI, JIOTapU(PMUUECKOTO AEKPEMEHTa 3aTyXaHHs,
JOOPOTHOCTH KOJIeOATETHHON CHCTEMBI.

4. Ot 9ero 3aBUCHUT NEPUO 3aTYXAMOIINX KoJIeOaHUiT?

5. CdopmynupyiiTe yciIoBHs allepHoIUIECcKOT0 Mporecca

N

JIABOPATOPHAS PABOTA N2
H3y4deHne BbIHYKIEHHBIX JIeKTPHYECKUX KOJIe0aHn i

B uem oTanune cOOCTBEHHBIX KOJIEOAHH OT BHIHYKJIECHHBIX ?

OT 4ero 3aBUCHUT BEJMYMHA TOKA B KOHTYPE MPH BBIHYKJIECHHBIX KOJIeOaHUIX ?

B gem 3akirodaeTcs ycloBHe pe3oHaHCa B KOHType?

KaknmMu crioco6aMu MOXKHO TTOTYYUTh YCIIOBHE pe3oHaHca?

Kakwe BBIBOIBI MOJKHO CHENATH MO SKCIEPUMEHTAIEHO MOTYYCHHBIM TpadpuKam?

agrwnE

JJABOPATOPHASA PABOTA Ne 3
OmnpenejieHue OTHOLICHHS TEII0EMKOCTElH BO31yXa

ChopmynupyiiTe mepBoe HaYaJI0 TEPMOIUHAMUKH.

2. Tloyemy NpH ONKMCaHWM TEIUIOBBIX ABIEHWH BBOIAT JBE Temoemkoctd - C n Cp ? Jlaiite ompeneneHue
TEIUIOEMKOCTH.

3. Kakas u3 TermoemMkocTelt OoJbIne st BO3AyXa - Cv nin C p H nouemy?

4. TlpuBenute B KoopauHatax PV rpaduxu s annadatndeckoro ¥ M30TEPMUIECKOTO MPOIIECCOB.

5. Tlouemy mpu OTKPBHITHM KpaHa B J1aDOpPAaTOPHON YCTAaHOBKE IPOUCXOIUT aanabaTHUecKoe pacIIipeHne
BO3yxa?

6. MoryT 11 ObITh IPUBECHHBIE B ONMCAaHUH J1a00PaTOPHON paboThl PU3MUECKUE BEINYNHBI OTPULATEIbHBIME?

JJABOPATOPHAS PABOTA N4




o gkrwprE

ouprwdE

BOoOo~NOUO~WNE

o

0.

H3zyyenne qudpakuuu ceeta Ha (UG PAKIUOHHOI pelieTKe.

Yro Takoe AJIMHA BOJIHBI?

Yro Takoe MOHOXPOMATHYECKUH CBET?

Yro Takoe AudpakoOHHAS pereTka?

Uro takoe qudpakius?

Sammmmure pabodyro (opMyny [UIL OIpeneNeHHs AIMHBI BOJMHBI M YKaXWTE, Kakhe MPHOIMKECHUS
HCIIONB30BANIUCE TIPH €€ MOTyYCHHUH.

HazoBuTe MHTEpBaI JUIMH BOJH BUAUMOTO CBETA

JIABOPATOPHAS PABOTA N5
H3y4yenne nosisipu3anuu cBera.

Yro Ha3bIBAIOT MOMsIpU3aIye cera?

Kakoii cBeT Ha3bIBaeTCA IIOCKOMOJSPU30BaHHBIM?
Cdhopmynupyiite 3akoH Matoca.

Kaxk cBs3aHBI HHTCHCUBHOCTb ¥ aMIUIMTYAa CBETOBOM BOJHBI?
Cohopmymmpyiite ycioue bproctepa.

[TpuBenuTe MpUMEpPHI UCITIOIH30BAHMS TTOJIIPU30BAHHOTO CBETA.

JIABOPATOPHAS PABOTA Ne 6
H3yuyenne BHemHero poroddpdpexra

B uem 3akirouaercs siBiaeHue (HOTOIEKTPOHHOM amMHccHN?

CoopmynupyiiTe IKCIIepuMeHTalIbHbIE 3aK0oHbI CToJIeTOBa 115 BHEIIHero GoTodddekra?

Kak yctpoen BakyyMHBIH (hOTORIEMEHT?

OT 4ero 3aBUCHT BeJIMYMHA (OTOTOKA?

YeM 00BsICHSICTCS HATMYHME TOKA HACHIIICHHS Y ra30HAIIOIHEHHBIX ()OTOIEMEHTOB?

OOBACHUTE TEPMHH «33ACPIKHUBAIOLIAS PA3HOCTh ITOTCHITHAIOB)

OT 4ero 3aBUCHT CKOPOCTH (HOTOIIEKTPOHOB?

[IpuBenure o0bsicHeHNE HOTOIPPEKTA, KOTOPHIC Aad DWHIITEHH.

3anuuuTte ypaBHeHHe DHHIITEHHA 1151 PoTodddeKTa.

Yro noHUMAIOT 10/ KpacHoit rpanuuei potodddexra? Kak ee MOXXHO onpesennTh SKCIEPUMEHTAIBHO?

JJABOPATOPHAS PABOTA N7
N3y4yenune cnieKTpPoB PTYTH M HEOHA M TPAAYHPOBKA MOHOXPOMATOPA MO UX CHEKTPAIbHBIM JUHUAM

Copmymupyiite moctynatsl bopa.

OObsicHuTe (U3MUECKNI CMBICH MocTynaTa bopa 0 KBaHTOBaHMM MOMEHTA KOJIMYECTBA JABHKEHHS JJIEKTPOHA
B aToMe?

OOBsicHUTE, KAKUM IPOLIECCOM, MTPOUCXOIAIINM B aTOMax, COOTBETCTBYIOT IIOSIBJIICHHSI OJTHOM JINHHUH, CEPUH
JIMHUH U BCEX JINHUH B CIEKTPE U3IIyUYEHUS.

KakoB ¢usnueckuii cMbICT SHEPTHHA HOHU3AIMH?

Uro o3HauaeT TepMUH "dHEPreTHYECKUI ypoBeHb"?

KakoBBI CIEKTPBI U3Ty4eHHUS OTAEIBHBIX aTOMOB, MOJIEKYI?

OueHoYHbIe MaTepuaJibl (OIIEHOYHbIE CPENCTBA), HCMOJIb3yeMble JIUIsl IK3aMeHa

DK3aMeHAIMOHHBIA OWJIET BKIIOYaeT B ce0s 2 TEOPETHYECKUX BOINPOCa M3 YCTAHOBJIEHHOro IepedHs u 1
MPaKTHYECKU BOMPOC (3a/1a4y) MO TeMaM, 3JI0KeHHBIM B 4 paszene nanuoi PTI/I.
Bunets! xpansaTcs Ha kadeape U yTBep KICHBI 3aBeLyomuMKadeapoi.

MeToaMKAa OLIEHKH Pe3yJIbTATOB 00yUYeHHs M0 TUCHUIINHE (MOay 10, mpakTuke, HUP)

e TpebGoBaHuS K OIEHUBAHUIO B COOTBETCTBHH C yUEOHBIM IUTAHOM: 9K3aMeEH B 4 ceMecTpe.

e Cucrema OICHHBAHUS, HCIIOJIB3yeMast IPEHOAaBaTeIeM IS TEKYIIeH OICHKH YCIeBaeMOCTH - OaIbHO-
pEUTHHrOBAas:
- mocenieHue 3anatui — 0,5 6ama 3a 1 3ansTHe (Bcero 23 3aHATHs), UTOTO He OoJiee 16 6aios;




- BBITIOJIHEHHUE JTA0OOPATOPHBIX paboT — paboTel — 10 4 6auta, uToro He 6omee 20 GaIoB;
- BBITIOJIHEHME JOMAIIHUX 3adaHui — 1o 6 6auioB, uToro He Oojee 12 O0aios;
- BEITNIOJIHEHUE KOJZIOKBHYMOB — 1O 6 OayutoB, nutoro He 6oxee 12 6amios.
HUTOT'O =e 6onee 60 6amtoB B cemecTpe.
e  VYcoBue J0mycKa K 3K3aMeHy 10 JUCIUIUINHE — Hanndue He MeHee 40 6aioB ceMecTpoBOil paboTHI.
e  Meroauka pacueTa OI[eHKH Ha SK3aMeHe.
OtBer Ha 3K3ameHe oreHuBaeTcs B 40 6ayutos: 10 30 O0aJIOB 32 OTBET HAa TEOPETUUECKHE BOIIPOCH U JI0
10 GayuToB 3a OTBET Ha NMpaKTHYecKoe 3a1anne. Kpurepun onpeseneHus OLEHOK Ha SK3aMEeHE M3JI0KEHbBI
B paszzene 5 [lonoxeHus o mpoMexyTodHoit arrectamuu cryaeHToB ®IAOY BO HUTY «MUCuC» (I1
239.09-14)

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJINHBI
MOAYJIA, TPAKTUKH, HUP)

6.1. Pexomenayemasi aureparypa

6.1.1 OcHoBHas IUTEpaTYypa

Oo6o3Haue ABTOpBI, 3ariaBue bubauoreka H3parenbcTBO,
HHE COCTABUTEJH roj
J1.1 Tpodumona, Kypc dusuku. I'® HUTY MUCuC. VYuebd. mnocobue
T.1. 71 BY30B : 7-€
u3a. crep. /T.W.
Tpodumosa. —
M.: BpIcmi. 1IK.,
2003 .-541c.
J1.2 A.I'. YepToB, 3amaqHuK 10 (PU3UKE. T'd HUTY MUCuC. Vueb. mocob. /
AA. All. UepTos,
BQQQG],eB AA. BO[}O6L€B.
-  4-e  wm3m.,
nepepad. U 01 .
— M. : Belc
mk., 1981 . —
496 c. : um.
6.1.2 JlonoJHUTeNbHASI JUTEpATypa
Oo6o3Haue ABTOpBI, 3ariaBue Bbubauoreka H3aarenbcTBO,
HHE COCTABUTEJH roj
J2.1 Kanytkun, dusnka: Mexanuka. | http://elibrary.misis.ru/acti | Yue6. mnocoGue
J.E. MonekynspHas pusuKa. on.php?kt path_info=ktcor | mms
e.SecViewPlugin.actions.d | mpakTudeckux
ocument&fDocumentld=9 | samstuit. Y |/
548 J.E. Kamytkus,
B.B.
IITammHCcKHi,
I0.A.
Paxmraar; mon
pen. I.E.
KamyTtkmuna. —
M.: Uza. Hdom
MUCuC, 2014.
—135c.
J2.2 I'® HUTY MUCuC
6.1.3 MeToanueckue MaTepuabl
O0o03Haue ABTODHI, 3arnaBue Bubnauoreka W3 parenbcTBO,
HHUE COCTaBUTEIU roJ

J133



http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2848/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2848/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2848/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2848/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/3271/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2543/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2543/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/3271/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2543/source:default
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548

6.2. TlepeueHb pecypcoB MHGOPMAIMOHHO-TeJIEKOMMYHHUKAIIMOHHOI ceTH «AHTepHET»

91 1. DOnexrponnas 6ubarorexka HUTY «MUCuCy.
Hoctym: http://elibrary.misis.ru
Omnmucanue pecypcea: http://lib.misis.ru/elbib.html

32 1. DmektpoHHass OHONHMOTEYHAass CHCTeMa <« YHHBEPCHTETCKas  OHOJIHMOTEKa»
ONLINE. Tocrym: http://biblioclub.ru

93

6.3. IlepevyeHb MPOrpaMMHOro odecneveHust

11 1. Windows Professional 10, Office Professional Plus 2016, Windows Server Standart 2016.
Cy6nunen3nonusiit forosop Ne 207 ot 28.05.2018 T.

2 2. T1O KasperskyEndpointSecurity
JInuensnonnsnii norosop Ne FOHJ10305018/1-1

113

6.4. Tlepevyenb NHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H MPo¢ecCHOHATBHBIX 023 TaHHBIX

"1 O popmupoBanusi HEOOXOMUMBIX TNPO(ECCHOHATIBHBIX KOMIETEHIHH Yy
oOyuatomuxcs HanpasieHus 21.05.04 «"opHoe nemo» B mporecce U3yueHUs TUCITUTLTAHBI
«®Pu3zuka 3» NpUMEHAIOTCS CIeIyIoUIe 00pa30BaTeIbHbIE TEXHOIOTHUH:

JlekuMOHHBIE 3aHATHS TIPOBOJSATCS C UCTIONB30BAHUEM MYJIBTHMEAUHHBIX CPEACTB.

[Ipu npoBeneHnH 3aHATHH JEKIUOHHOTO W MPAKTHUYECKOTO THIIOB MPHUMEHSIOTCS
WHTEPAKTUBHBIE METOIbl OOYYEHHS: JIeKUMA-IPE3CHTALUs,, aHaJU3 MPAKTUIECKUX
CUTYaLM.

WHTepakTHBHBIE TEXHOJIOTUH B U3YYESHUH JUCLIUILTHHEI CBS3aHBI C UCTIOJIb30BAaHHEM
KOMIIBIOTEPA:

-  M3y4YCHHE MAaTEpUAJIOB pa3MEIIEHHBIX Ha pecypcax HH(POpMAIMOHHO-
TeJeKOMMYHHUKaIMOHHOM cetu «HTepHeT (1. 7);

- paboTa C DJEKTPOHHBIMH Yy4YeOHHMKaMHM, B TOM YHCIIE U3 3JICKTPOHHO-
OUOJIMOTEUHBIX CUCTEM.

JlaGoparopHble pabOTBI MPOBOAATCS B JA0OPaTOpUHM C  HUCIOJIB30BAHUEM
00opymOBaHMS. Hns 00paboTKu SKCIIEPUMEHTATBHBIX JTAHHBIX
HCTOJIb3YETCABBIUNCIUTEIbHAS TEXHUKA.

OnexkTpoHHass HMHGOPMAIMOHHO-00pa3oBaTeNbHas cpefa Oa3uWpyromascs Ha
mwiardopmax Canvasu 1C:YHUBEpCUTET 00CCIICUMBACT:

—  JOCTYH K Y4eOHBIM IUIaHaM, pa0O4YMM IporpaMMaM JHUCUUIUINH, MPaKTHK, K
U3JJAHMSAM DJIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM M D3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcawm;

—  B3aUMOJECHCTBHE MEXIY YYaCTHHKaMHU 00pa30BaTEIbHOTO MPOIIecca, B TOM YHCIe
CHUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aMMOAEHUCTBUS TocpeicTBOM ceTH "HTepHet".

n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITJIMHbI
MOAYJIA, MPAKTUKH, HUP)

1. JTaboparopHsit onTrdeckuii komrureke JIKO-1 mmst m3ydeHns 3aKOHOB T€OMETPHUYECKON OTITHKH,
(hotomeTprn, nHTEpDHEPEHIINH, TU(PAKIIH U TTOJIIPU3ANNN CBeTa — | IIT.;

2. JlabopatopHuslii ontndeckuit kommiekc JIKO-5 il m3ydyeHHs 3aKOHOB TI'€OMETPUYECKOH |
(bu3MYECKOil ONTHKY U SABJICHUS AUCIEPCHU — | IIT.;

3. YcraHoBKa C TOHHOMETPOM JUTSl ONPE/ICIICHHS AJIMH BOJIH JIMHUH CHIeKTpa pTyTH — 1 mT.;

4. YcraHoBKa 1O M3y4EHHIO 3aKOHOB (oToaddekra — 1 mrT.;

5. YcraHoBka ¢ TOHHOMETPOM JUISl U3MEPEHHS YTJIa MEX/y TPaHsIMHU MPU3MBI — 1 mT.

6. Jlaboparopasiii kommieke JIKT-2 Nel4 no u3ydeHHIO 3aKOHOB TEpPMOJMHAMUKH U MOJIEKYJISIPHOM
¢u3uky — | mr.;

7. JTaboparopusiit komruteke JIKT-9 Ne0O3 o n3ydenuro sBneHui neperoca — 1 mr.;

8. YcranoBka o onpenenenuio kodhurmenta [lyaccona — 1 mit.;



http://elibrary.misis.ru/
http://lib.misis.ru/elbib.html
http://biblioclub.ru/

9. KomriekT yueOHoit Mebenu Ha 24 MocaJoYHbIX MECTa.

1.

METOJUYECKHUE YKA3ZAHMS 1151 OBYUAIOLUXCSI IO U3YUEHUIO JUCLUAILIUHDI
(MOJYJISL, MIPAKTUKHU, HUP)

VYuyebHoe nocodbue. JlabopaTopubeiii mpakTukym 4. Ne2 «Konebanus u BoaHbI».O.C.
Kpasuosa, U.E. JIykssHos, 2018 .

VYuyebHoe nmocobue. JlaboparopHsrii mpakTukyMm 4. Ned «KBaHTOBas U simepHas Gu3nKay
O.C. Kpaguoga, .E. JIykpsanos, 2018 r.
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