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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 neno, ['opHBIe MammHBE 1 000pyAOBaHHE, YTBEPKACHHOTO YueHBM coBeToM HUTY « MUCUC)
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
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1. HEJIX OCBOEHUSA

Hens ocBoeHus: AMCHUILIMHBI — llenbr0 OCBOGHUS NUCLUIIIMHBI SIBJISI€TCSI HAYyYUTh HCIOJIb30BaTh
OCHOBHBbIE (DHM3WYECKUE SIBJICHUS; OBJIQZeBaTh (QYHAaMEHTAIbHBIMU IOHSTHSAMH, 3aKOHAMH M TEOPUSMH
COBPEMEHHOW M KJIACCHYECKOW (DM3HMKH, a TakkKe MeToJaMH (PU3UUecKoro ucciienoBanus. @opMUpoBaTh HayqyHOE
MHPOBO33PEHHE M COBPEMEHHOE (DM3NUECKOE MBIIIJIEHHUE, ITO3BOJIAIONIEE OPUCHTHPOBATHCS B MOTOKE HAYYHOW M
TEXHUYECKOH MH(pOPMAIMU U 00ecrieunBaoield UM BO3MOXKHOCTh UCIIOJIb30BaHUSI HOBBIX (DU3MUECKHUX TPHHIUIIOB
B TeX OONAcTAX TEXHUKH, B COOTBETCTBHH C HMX crenuanuianued. HayduTs oOydarommxcs MbICIHTH, ITyOOKO
YSCHUTH (U3MYECKHE OCHOBBI PpA3IMYHBIX pPEANbHBIX MPUPOJHBIX SBICHHH, [aBaTh WX IPAaKTHYECKHE,
Ka4eCTBEHHbIC OIICHKH, ONEPUPYsS Pa3sMEPHOCTSIMH M TOPSAKAMH BEIMYUH; ITOHUMATh PEalTbHBIC BO3MOXKHOCTH
COBPEMECHHON HAYKH, pOJIX (PU3HUKH KaK (yHIaMEHTa TEXHUKH.

3amaun IUCHUTIJIHHBI

1. CdopmupoBarby 00y4aromMXcsHay9YHOE MBIIIIEHHE M COBPEMEHHOE E€CTECTBEHHOHAYYHOE MHPOBO33DCHHUE B
YacTH NPABWJILHOTO MOHUMAaHHs I'PaHUI] NMPUMEHUMOCTH Pa3IHYHBIX (M3MYECKUX MOHSITUH, 3aKOHOB, TEOPUIl M
YMEHHH OIIEHMBATh CTENEHb JOCTOBEPHOCTU PE3YJIbTATOB, MOIYYCHHBIX C MOMOIIBIO IKCIIEPUMEHTAIBHBIX WU
MaTeMaTHYECKHX METOIOB UCCIIECI0BAHNS;

2. HayuuTth 00y4aromuxcst IpUMEHITh 3aKOHBI (PU3HKH B IIPAKTUYECKON M HAYYHOH JeITeIbHOCTH;

3. BeIipaboTath y OOY4YaIOIIMXCSl MPUEMbl M HABBIKM PEIICHUS TUIOBBIX 3a[a4 OCHOBHBIX pa3feiioB (U3MKH,
HAYYUTh [OJb30BATHCS OCHOBHBIMH TMpHEMaMU PpEIICHHs KOHKPETHBIX 3a/1a4 W3 Pa3HBIX Pa3lelioB (HU3UKH,
MCIIOJIb30BaTh OCHOBHBIC 3HAHUSI, MOJYYCHHBIC MPH W3YyUYCHUH Pa3esioB (GU3UKH K PELICHHIO 3a7ad4, CBSI3AHHBIX C
peanuzarueii npodeccHoHaIbHBIX QYHKIUI;

4. Hay4uuTp 0Oy4arommxcs HCIOJIb30BaTh METO/bI MATEMATHIECKOTO aHAITU3a M MOJICIMPOBAHUS, TEOPETUUECKOTO
Y 9KCTIIEPUMEHTAILHOTO UCCIeI0BaHMS B MPOPECCHOHATIBHOM IESTEIbHOCTH;

5. Hayunth 00y4aromuxcsi CIuIaHUpPOBaTh U IPOBECTH J1a0OPaTOPHBIN SKCIIEPUMEHT;

6. Hayuurh oOyuaromuxcsi o0pabOaThIBaTh OKCIEPUMEHTAJbHBIE PE3YJbTaThl M OLICHHBATH IOTPELIHOCTH
M3MEpeHuil ¢ MpUMeHeHHeM HH(POPMAHOHHO KOMMYHHUKAIIMOHHBIX TEXHOJOTHH;

7. ChopmupoBaTh y oOydaronuxcs odmienpodeccuoHanbible ¥ NpodeCCHOHATbHBIC KOMIICTCHIIMH B 00JacTh
¢bu3uKy.

2. MECTO B CTPYKTYPE OGPA3OBATEJILHOM TIPOT'PAMMBI

Yacte OIIOII BO (6a3oBasi, BapuaTHBHAs) | baszoBas

2.1 TpeOoBaHus K peBAPUTEIEHON MOJrOTOBKE 00YYAIOMINXCS —
MPEIIECTBYIOMINE AUCIUIINHBI (MOIyH), npakTuku u HUP

2.1.1 | HayepraTesbHasi reOMeTpUsl, MH)KEHEPHAs U KOMIIbIOTepHas rpaduka

2.1.2 | Maremaruxka 1

2.1.3 | Maremaruka 2

2.1.4 | Maremaruka 3

2.1.5 | Teoperuueckas MeXaHUKa

2.2 Huctumumael (Mmoaynn), npaktuku 1 HUP, 1is KoTOpIX HEOOXOAUMO OCBOEHHUE TAHHOW JUCIIMILTUHBI —
MOCTEAYIONTNe TUCIUIUINHBI (Moayn), npaktuku u HUP

2.2.1 | IlpukiasiHas MexaHuKa

2.2.2 | Tlpon3BoJCTBEHHAs MIPAKTHKA I10 OJYYSHUIO MPOPECCHOHATBHBIX YMEHHH M HABBIKOB - 1

2.2.3 | Ilpon3BoJCTBEHHAs NIPAKTHKA I10 OJYUYSHHUIO MPOPECCHOHATBHBIX YMEHHH M HABBIKOB - 2

2.2.4 | Tlpon3BoJCTBEHHAs NIPAKTHKA I10 OJYYSHUIO MPOPEeCCHOHATbHBIX YMEHHH M HABBIKOB - 3

2.2.5 | Ilpon3BojcTBeHHAs MPAKTHKA 10 NOJIYUYSHUIO MPOGeCCHOHAIBHBIX YMEHHH 1 HABBIKOB - 4

2.2.6 | IlpenaumuioMHasi NpaKTHKA JJIsl BBIOJIHEHHS BBITYCKHOHN KBaJM()UKAIIMOHHON paboThl

2.2.7 | 3amuTa BBIITYCKHOW KBaIH(PUKAIMOHHOW PabOTHI, BKIIFOUYAs MTOATOTOBKY K MPOIEAYPE 3aIIUTE U
MPOIEYPY 3aIIUTHI

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

VK-1: CriocoOeH 0CymIecTBIATh KPUTHIECKUI aHAJIM3 MTPOLIECCOB, CHCTEM, TPOOJIEMHBIX CHTYAIMi HA OCHOBE
CHUCTEMHOI'0 OAX0/Ia C UCTIOIBb30BaHHEM COOTBETCTBYIOUINX aHATUTUYECKUX, BEIYUCIUTEIBHBIX U
HKCHEPUMEHTAIBHBIX METOIOB, BEIpabaTHIBATh CTPATETHIO AEHCTBHH.

3HaTh: 3-1: 3uame OCHOBHBIE NOJIOKEHNS1, 3AKOHOMEPHOCTH, 3aKOHBI, pACKPBIBAIOLIIE COBPEMEHHYIO
€CTECTBEHHOHAYYHYO KapTHHY MHUPA.

YMersb: V-1 Vmems cBOOOTHO BBICKA3BIBATh U APTyMEHTHPOBATH COOCTBEHHYIO TOUKY 3pEHHS 10




BoIpocaM COBpeMCHHOﬁ eCTeCTBeHHOHay‘lHOﬁ KapTHUHBI MUpa.

Bnaners
HaBBIKOM:

H-1: Bradems onbiToM hopmMupoBaHHsi COOCTBEHHOHN TOUYKH 3PSHHS ITO BOIIPOCAM COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHBI MHUpA.

OIIK-2: CnocoGeH mpuMeHATh 3HaHHE (PyHIaMEHTAIBHBIX HAayK, C €CTECTBCHHO-HAYYHBIX ITO3UINH OLIEHIBATH

CTPOEHHE, XHMHUUECKHI 1 MHHEPAJILHBIA COCTAaB 3¢ MHOH KOPBI, MOP(OJIOTHIECKHE 0COOCHHOCTH U TCHETHIECKNE

THIIBI MeCTOpO)K,I[CHI/Iﬁ TBélebIX TIOJIC3HBIX UCKOITIAaCMBIX.

3HaTh:

3-1: 3HaTh OCHOBHBIC METOABI U 3TAIIBI TCOPETUIECKOTO U SKCIIEPUMEHTAIIBHOI'O UCCIICTOBAaHUA.

VMeTh:

V-1: YMeTb 0CO3HAHHO MMPUMCHATH BI)I6paHHI>Ie METOAbI TCOPCTUIECKOI'0 U SKCIEPUMECHTAJILHOI'O
HCCJIeIOBaHUM B CBOEH HpO(beCCHOHaHLHOﬁ JACATCIbHOCTH.

Bnanets
HaBBIKOM:

HCCIIEJOBAaHNH B KOHTEKCTE PEIIAEMBIX 3a7ad MPOPECCHOHANBHOMN IS TENbHOCTH.

H-1: Brnagers ONBITOM HHTEPIPETAUH PE3YIbTATOB TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO

4. CTPYKTYPA U COAEP)KAHUE

Koa
3aHATUA

HaumeHoBaHMe pa3/iesioB U TeM
/U 3aHATHSA/

Cemectp

Kou-
BO
qacoB

Komnerenuuu

Jlutepatypa

IIpumeyanue

1

Paznen 1. KoeGaHus 1 BOJTHEL

4

16

YK-1, OIIK-2

11

[NonsTre 0 KoJieOaTeIbHBIX
rpoiieccax. Kunemaruka
rapMOHHYECKUX KoJieOaHui,
I'apmonnueckuit OCLUILIATOD.
CobonHbIe 3aTyXaloIne
KosiebaHus. BeIHy K IeHHBIE

Konebanus. PesonancHble ABICHHUS.
[Jexuusi/

YK-1, OIIK-2

J1.1,J11.2

1.2

Bonnsl. [1nockas BonHa. berymas
u crosyas BojHbl. ~Da3oBas
CKOpPOCTbD, JUINHAa BOJIHBI,
BOJIHOBOE YHCIIO. Db dexr
Honnepa. Pacnipenenenue BoJIH B
cpenax c Jucnepcuen.
Hopmanebhass u = aHoMalibHas
agucnepcust ./Jexuuns/

YK-1, OIIK-2

J1.1,J11.2

13

IIpononbHbIE BOIHBI B TBEPAOM
tene. Bexktop YMmoBa. Ypyrue
BOJIHBI B ra3ax U )KUAKOCTSIX.
IInockue 31eKTpOMarHuTHeIE
BosiHbL. Bekrop IloliHTHHTA.
BonHoBas u reomerpuueckas
onruka./Jlexuus/

YK-1, OIIK-2

J1.1,J11.2

1.4

KoJIe0aTeNbLHBIX
Kunematnka
KOJIeOaHHU.

ITonsTue 0
npoleccax.
TapMOHHYECKUX
T'apmonunueckuii OCIIHJUISITOP.
CBoOozHbIE 3aTyXarouye
KoneOanus. BerHyxneHHbIe
KOJIeOaHMSI. Pe3onaHcHbIE
spienust. /IIpakTuka/

YK-1, OIIK-2

J1.1,J11.2

15

Bonnsl. [Tnockas BosHa. berymias
U cTosiyas BoJiHbl. Da3oBas
CKOPOCTB, JUTHHA BOJHEI,
BOJIHOBOE 4HCI0. D dexT
Homuepa. Pacnipenenenue BoJiH B
cpenax ¢ Jucrepcuei.
HopmanbHas u anomanbHas
qucnepcews. /IIpakruka/

YK-1, OIIK-2

J1.1,J11.2

1.6

HpOﬂOJ’ILHLIC BOJIHBI B TBEPJAOM

tene. Bektop YMmoBa. Ynpyrue

YK-1, OIIK-2

J1.1,J11.2




BOJIHBI B ra3zax U >KUAKOCTSIX.
ITnockue 21eKTpOMarHuTHBIE
BosHBL. Bekrop IloliHTHHTA.
BonzoBast u reomerpudeckas
ontuka. /[Ipakruxa/

17

M3yuenue 3aTyxaromux KoueOaHuit
¢usnyeckoro masitHuKa. /J1a0.
pabora/

YK-1, OIIK-2

J1.1,J11.2

1.8

V3y4eHre BEIHYKACHHBIX
IIEKTPUUECKUX KOJIeOaHMH.
/J1a6. pabota/

YK-1, OIIK-2

J1.1,J112

Pasnen 2. KBaHTOBAs ornrTHKA.
KsanroBas u simepHas Gpusuka.
DJIeMEHTBI KBAHTOBOM
CTAaTHCTHKHU.

30

YK-1, OIIK-2

J1.1,J112

2.1

WuaTepdepentms
MOHOXPOMaTHYECKHX BOJIH.
Judpakuns BOJIH. ITpunnun
I'roiirenca — @penens.

Judpakuns OpayHrodepa.
Hudpakuus Openens. ucnepeust
" TIOTJIOIIEHHE CcBeTa.
Tonsipuzanus ceera. /Jlekums/

YK-1, OIIK-2

J1.1,J11.2

2.2

TemnoBoe W3NMydeHHE ©  €T0
XapaKTePUCTHKH. 3akoH
Kupxroda. 3akonsr Credana —
BonsnMmana u cmemniennst Buna.
/Jlexius/

YK-1, OIIK-2

J1.1,J711.2

2.3

VYpaBHeHue  OifHmITeMHAa  AJA
BHeIHero GoTtosddexra.

Macca u umnyibc GOTOHA.
Jasnenue ceeta. Ipdekr
KomniTona u ero anemeHtapHas
teopust. /Jlekums/

YK-1, OIIK-2

J1.1,J112

24

3aJaHue COCTOSHUS
MUKpOUacTulbl. BosHOBas
(yHKIMA, €€ CTAaTHCTHIECKUI
cMbICI. BeposTHOCTh B KBAHTOBOM
Teopuu.Bpemennoe ypaBHeHne
[Ipeaunrepa. CranuoHapHoe
ypaBuenue lpenuarepa. /Jlexmsy/

YK-1, OIIK-2

J1.1,J11.2

25

YacTuia B OHOMEPHOM U
TPEXMEPHOM SIIIUKAX.
[Ipoxosx/IeHNE YaCTHIIbI HAJ| U
o Oapbepom. /Jlexrms/

YK-1, OIIK-2

J1.1,J11.2

2.6

YacTuua B cepruecku
CUMMETPUYHOM HoJe.
Bonopononono6usie aTOMBI.
OHepreTuyeckue YPOBHH.
ITpunuun ITaynu. Ilepuoauyeckas
cucrema 3JIEMEHTOB
J.N.Menneneesa. llpuniun
paboThl KBAaHTOBOTO TEHEPATOpA.
Jlazepsr. /Jlexnus/

YK-1, OIIK-2

J1.1,J11.2

2.7

Crpoenne u
(heHoOMeHOOTHYECKIe MOACTH
sapa. SlnepHbie peakiuu.
PanroakTHBHBIC IPEBPAIICHUS
aToMHBIX saep. LlemHas peakums
nesenus. /Jexuust/

YK-1, OIIK-2

J1.1,J11.2

2.8

DeMEHTHI KBAaHTOBOH

YK-1, OIIK-2

J1.1,J1.2




cratucTuky. /Jlexknus/

2.9

Wnrepdepenuns
MOHOXPOMaTHYECKUX BOJIH,|
Judpakuns BOJIH. ITpunnun
I'roiirenca — @penens.

Hudpaknus Gpaynrodepa.
Hudpakuus Openens. Jucnepcus
U TIOTJIOLICHUE CBETA.
TTonsipuzanus cBera. /TIpakTrka/

YK-1, OIIK-2

J1.1,J11.2

2.10

TemioBoe U3IyYyeHUE U  €r0
XapaKTePUCTHKH. 3akoH
Kupxroda. 3akonsr Credana —
Bbonprimana m cmemieHus Buna.
YpaBaenue  OiHmTEeWHA A
BHeEIHEro GoTorddexra.

Macca u umnyinsc  (OTOHa.
[JaBnenue cBeTa. Db dexr
KomntoHa u ero asieMeHTapHas
teopust. /TIpakruka/

YK-1, OIIK-2

J1.1,J112

211

Yactuna B OTHOMEPHOM U
TPEXMEPHOM SIIITUKAX.
[TpoxoxeHne YacTHIBI HaJ| U
o 6apbepom. Yactuia B
chepruveckd CHMMETPUIHOM
noste. Bogopoaomnono0Hbie
aTOMBI. DHEPTeTUYECKUE YPOBHH.
/TIpakTuka/

YK-1, OIIK-2

J1.1,J112

212

SlnepHbIe peakiiu.
PaanoakTuBHBIC TIPEBpAICHUS
aTOMHBIX siiep. LlemHas peaxius
nenenus. /TIpaktuka/

YK-1, OIIK-2

J1.1,J711.2

2.13

DJeMeHTBI KBAHTOBOM CTATUCTHKH.
/MpakTuka/

YK-1, OIIK-2

J1.1,J711.2

2.14

W3yyenue audpakinyu cBera Ha
audpakuMoHHOM peretke. /J1a0.
pabota/

YK-1, OIIK-2

J1.1,J11.2

2.15

V3y4eHre BHENIHETO
tdoroaddexra. /J1abd. padboTa/

YK-1, OIIK-2

J1.1,J11.2

Pasnen 3. Monekymsipaas pusnka
Y TepMOJMHAMHUKA.

YK-1, OIIK-2

J1.1,J11.2

3.1

Mzomnpoueccrl.llepBoe Havano
TepMoauHaMuku. Pabora npu
n3onpouneccax. TemoeMKoCTb.
/Jlexums/

YK-1, OIIK-2

J1.1,J11.2

3.2

Bropoe Hauano TepMOJUHAMUKHY.
Hukn Kapuo. KITI. DaTponus.
/Jlexuust/

YK-1, OIIK-2

J1.1,J11.2

3.3

MounekyisipHas puzuka u
tepMoauHamuka. /[Ipaktuka/

YK-1, OIIK-2

34

OmnpeneneHne OTHOIICHHS
TeII0eMKOCTeH Bo3myxa. /J1al.
pa6ora/

YK-1, OIIK-2

J1.1,J112

CamMocTosiTe/ibHasi padoTa CTy/JAeHTa

54

J1.1,J112

41

PabGoTa ¢ 1eKIIMOHHBIM
MaTepHajioM, IIOMCK H 0030p
JIATEPATYPHI U AJIEKTPOHHBIX
HCTOYHUKOB MH(POPMAIUHU TI0
WHJUBHUYaJIbHO 3aJaHHOMN

mpobyeMe Kypca.

54

YK-1, OIIK-2

J1.1,J11.2




5 Konrponb | 5 | 36 | |

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHTpoabHBIEC BONPOCHI ISl CAMOCTOATEIBHOM MOATOTOBKH K IPOMEKYTOYHOI aTTecTAlUH
10 UTOraM H3YYeHHsl AMCUHMILUINHBI (Moay.as, mpakTuku, HUP)

Bonpocsl 1j151 npoBepKH 3HAHUI.

1 Yro takoe konebanus? Kakue ObiBaroT kosiebanus? KakoBbl OCHOBHBIE XapaKTEPHCTHKH KojieOaHuit?

2 Yro Ha3bpIBaeTCs rapMOHHUYecKUM ociuuisitopoM? [IpruBecT mpuMepsl rapMOHUYECKOT0 ocuuiuIsTopa?

3 Uro Ha3piBaeTcs Gu3mdeckuM MasTHHKOM? KakoBo ero ypasaenue? Kak onpenemnsercs ero nmepuoa?

4 Uro Ha3pIBaeTCs MPYXUHHBIM MasTHUKOM? KakoBo ero ypaBaenmne? Kak ompenemnsiercs ero nepuos?

5 Uro Ha3pIBaeTCs MaTeMaTuiecknuM MasTHuKoM? Kak onpenensercs ero nepuoxa?

6.  Kaxwue xonebanus Ha3pIBalOTCA TapMOHHUeCKUMHU? Kak HaXoAWTCS MakcHMallbHasi CKOPOCTh M MAaKCHMaJIbHOE
ycKopeHue?

7. UYro Ha3BIBaeTCS IEKTPHUECKUM KoyeOaTeIbHBIM KOHTYpoM? 3ammcaTth Gpopmyiry ToMmcoHa.

8. Uemy paBHa pe3yJbTHpYIOLIast aMILIUTYAA JABYX KOJIEOaHUH OJTHOTO HAIIPaBJICHUsS C OJIMHAKOBON YacTOTOMN?

9.  Kakue xonebanusi HazpiBaloTcs 3aTyxatommmu? 1o kakoMy 3aKOHY HM3MEHSETCS aMIUIMTYJa 3aTyXaloIInuX
koneGanuit? SIBmstroTcs 11 oHU nepuoandeckumu? [Touemy?

10. Kak ompezensercs 10OpOTHOCTh KOJIeOATEIbHOM CUCTEMBbI?

11. Yro Ttakoe 3aryxatomue Kojebanusi? YUrto Takoe KOIPPHUIMEHT 3aTyxaHHs, JEKPEMEHT 3aTyXaHHs,
norapuMUYecKuil JeKpeMeHT 3aTyxaHusi? B uem 3akimtodaercst GU3NUECKUI CMBICI 3TUX BEJTMYUH?

12. Yrto Takoe aBToKONeOaHmA? B dWeM wuX oTiIMYMe OT BBIHYXXACHHBIX W CBOOONHBIX KoneOanuii? ['me
MPUMEHSIOTCS aBTOKOJIeOaH s ?

13.  Yro Ha3wBaeTcs pe3oHaHcoMm? Kakosa ero ponb?

14. Yrto Takoe OueHms? Yemy paBHA yacToTa OMEHUH, mepron?

15.  Yrto Takoe urypsi Jluccaxxy? OT 4ero 3aBHCUT BHJ STUX KPHUBBIX?

16. Kak 00OBsACHHTH pacrmpocTpaHeHHe KojebaHuii B ympyroii cpeae? Uro Takoe BonHbI? KakoBo ypaBHEHHE
BOJIHBI?

17.  Yro Ha3BIBaeTCs MONEPEYHOH, MPOA0NbHOM BosHONW? Koraa oHM BO3HUKAIOT?

18. Yto Ha3zwIiBaeTCs ATMHOM BOJTHBI? KakoBa CBsI3b MEX1Y [UIMHOW BOJIHBI, CKOPOCTBIO U TIEPHOIOM?

19. Kakas BosHa sIBIsICTCs OeryIiei, crostueii? UTo Takoe BOJTHOBOE YHCIIO, (pa30Basi U rPYyIIOBast CKOPOCTU?

20. B gewm 3akmrouaetcs s ekt Jomiepa?

21. UYro Takoe snekTpoMmMarHWTHas BonHa? KakoBa cKopocTe ee pacmpocTpaHeHHA? UTO MOXKET CIIyKHTh
HCTOYHHMKOM 3JIEKTPOMAarHUTHBIX BOJIH?

22. B dgem 3akmodaeTcs pU3MUECKUI CMBICHT BekTopa YMoBa — [loifTnHTa? 3anummre ero BrIpaKeHue.

23. KaxoBa ocHOBHas 3aj1a4a M THIIOTE3bl CTATUCTHYECKOH (HU3UKN?

24. Kak popmynupyercs nepBoe Hayaino TepMoaAnHaMUKH? Kakue BelMnunHbI SBISIOTCSA (GYHKIMAMHI COCTOSHUS B
MIEpBOM Hayasle TEPMOJUHAMUKN?

25. IlpencraBbTe pa3iuyHbIE ONPENENISHNs JUIs TEIUIOEMKOCTeH. 3anucaTb UX GopMyJIbl.

26. Kakoit npouecc HasbiBaeTcsi M30XOpHbIM? [IpUMEHUTH TEpBOE HAYalO TEPMOJMHAMHKH K H30XOPHOMY
npoueccy. [TocTpoiite rpaduki H30XOPHOTO MpoIecca B Pa3IMYHBIX TEPMOJUHAMHYECKUX IIEPEMEHHBIX.

27. Kakoii mporecc Ha3piBaeTcss n300apHbIM? [IpUMEHHTH MEPBOE HAYAIO TEPMOJHMHAMHKHA K H300apHOMY
npoueccy. [Toctpoiite rpaduku n306apHOro npouecca B pa3iMuHbIX TEPMOJANHAMHUUECKHX MIEPEMEHHBIX.

28. Kakoit mpouecc HaspiBaeTcss u3orepmudeckuMm? [IpuMEHHTH mepBOe HA4yalo TEPMOAWHAMHKH K
n3oTepmMudeckoMy mporeccy. Iloctpoiite rpadukn H30TEpMUYECKOTO MTPOIIECCa B Pa3IMUHBIX TEPMOANHAMUYECKIX
MepEeMEHHBIX.

29. Kakoit npouecc HaspiBaeTcs aguabaTHbIM? [IpuMEHHTH TepBOe Hayajlo TEPMOJIMHAMHMKH K aanabaTHOMY
nporueccy.

30. Cdopmynupyiite BTOpOE HaAdalo TEPMOAWHAMHUKH. KakoBO 3HaueHWe MEpBOrO M BTOPOrO Hayal
TEPMOJIUHAMUKHN ?

31. TIlpuBeaute npuUMepbl OOpaTHMMBIX M HEOOpaTHUMBIX IpoleccoB. [IpencraBbTe BhIpaKeHHE ISl pacdeTa
SHTPOITUH BEIIECTBA.

32. [aiite onpexnenenue KIIJ[ TeroBoil MaliMHbI M TpelcTaBbTe rpaduyeckd Ukl KapHO B pasiuyHBIX
TEPMOJIMHAMHUYIECCKHX TEPEMEHHBIX.

33.  Uem oTiMuaeTcsi CTAaTUCTUUECKHI METO/] UCCISJOBAHHS OT TEPMOJMHAMUYECKOTr0?

34. Jlate onpeneneHue uaeanbHoro raza. Kakoso ocnosnoe ypasnenne MKT razos?

35.  laiiTe moHATHS CpeTHEKBAPATUIHON, CpeHEl 1 HanboJee BEpOATHOH CKOPOCTH.

36. [laiiTe KpaTKyro XapakTepUCTUKY (YHKIMHU pacripeaenaeHuss Makcea.

37. Kakoe BelpaskeHne Ha3bIBaeTCsl bapomeTpudeckoi popmyioii? B uem cyTth pacnpenenenus borbimana?

38. Iloxaxwure, kak 6apomerpuueckas popMyia MOXKET OBITh MOy4eHa U3 pyHKINH pacnpeneneHus boiapumana?
39. OObsacHuTe siBIeHNE AUPPY3UH B UICATLHOM Ta3e.

40. OObscHHTE SBJICHUE BA3KOCTH B HJICAILHOM rase.




41. OObscHHTE SBJICHUE TEILIONPOBOIHOCTH B HIEATLHOM rase.

42. 3aBucuT M CpeiHss JUIMHA CBOOOIHOTO pobera MoJIeKyJI OT TemrepaTypsl raza? Ilouemy?

43. KaxoBbl OCHOBHBIE ITOJIOXKEHHS M BBIBOJBI KOPITYCKYJIIPHOW M BOJHOBOM Teopuu cBeta? B yeM 3akiouaercs
ocHOBHas ues reopuu [lnanka?

44. Yro rtakoe uHTepdepeHuua? Ilpu Kakux YCIOBHAX BO3HHMKaeT MHTep(depeHuus BosH? KakoBbl ycnoBus
nHTep(EPEHIIMOHHBIX MAKCUMYyMa U MUHUMYMa?

45.  Uro takoe qudpakiusa? Chopmymupyiire npuHmm rolirenca — @peHens.

46. Kaxossl ycnosus gudpaximn @payarodepa Ha OHON meTn?

47. Kaxossl ycnosus audpaxin @payarodepa Ha TuppakKIHnOHHON pereTke?

48. Uro takoe mucriepcus ceera? Yem oTimUaeTcs HOpMalbHAS JUCTIEPCHS OT aHOMAJBHOMN?

49. Yro Takoe noromenne ceera? KakuM 3aKOHOM OHO ONMCBIBAETCA B BEIIECTBE?

50. Yro Takoe nmomspu3amnys cBera? Bo3zMokHa T TONSApHU3aLUs IS IPOAONbHBIX BOdH? [Touemy?

51. UYem 3ameuareneH yron bprocrepa? IloyemMy npu BBINOJIHEHMHM 3aKoHa bplocTepa OTpakeHHBIH H
MPEJIOMIICHHBIH JTy4d B3aUMHO MEPICHIUKYJISIPHBI?

52.  Yro Takoe nomspusaius ceera? Kak hopmynupyercs 3akon Mamtoca?

53. Uro Takoe ecTeCTBEHHBIH, YaCTHYHO-IIOISIPU30BAHHBIN U IUIOCKOMOJISIpU30BaHHbII cBeT? UTo Takoe crerneHb
nomstpusanuu? Kak ona Haxonures?

54. Yro Takoe aABOiHOE JIydyenperomieHue?

55. Uro takoe paccessaue cBeta? Kak hopmympyercs 3axoH Pemes?

56. Yro Takoe TemnoBoe n3nydenne? UeM oHO xapakrepusyercsa? UeM oTamyaeTcs cepoe TeJIo OT YePHOTO?

57. Kak ¢opmymupyercs 3akon Kupxroda? B gem 3akmogaercss QU3HUECKU CMBICT YHUBEPCAIbHOW (QYHKIIHU
Kupxroda?

58. Kak dpopmymupyrores 3akoH Credana — bonpimMana u 3akoH cMerieHus Bura?

59. Yro mpeacraBisitoT coboii moenu atoma Tomcona u Pesepdopma?

60. Kakue cymectByror Buabl (oroanekrpuueckoro sddekra? Kak dopmynupyroTcss 3akoHbBI BHELIHETO
tdhoroaddexra?

61. Kak 3anuceiBaeTcs ypaBHenue DitHmTeiiHa? Kak ¢ ero momoripio 00bsicauth | u 1l 3axonsr potosddexra?
62. KakoB ¢pusudeckuii cMbica paboThl Beixojaa? Uto Takoe kpacHas rpanuna Gpotosddexra?

63. 3anuumute popMyiy A ONpeeCHUs NaBlieHne cBeTa. Kakue KOMIIOHEHTHI BXOAT B hopmyity?

64. KaxoBBblI 3KCIIEpIMEHTAIBHBIC TOITBEPKACHIS KBAHTOBBIX CBOICTB cBeTa?

65. Uro Ttakoe s¢pdexr Komntona? B yem omimume xapakrepa B3aMMOJCHCTBHSA (OTOHA W 3JIEKTPOHA IIPH
thoroaddexre u r3¢ppexre Komnrona?

66. Uro Takoe cnekTpaisHBIe cepun? 3amucarts popmyrry bamemepa.

67. Cdopmymupyiire noctymnarsl bopa. Kak ¢ nx moMoInsio 00bACHICTCS IMHEHYATHIH CIIeKTp aToMa?

68. Kakue OCHOBHBIC BBIBOABI MOXKHO CAENATh HA OCHOBaHWMH omnbIToB @panka u I'epma? B dwem cocrout
KOPITYCKYJISIPHO-BOJIHOBOH JIyaJIn3M CBOWCTB BelllecTBa?

69. B uem cymHocTs runotessl ae bpoitns? Kakumu cBoiictBamu 001agaroT BoHbI ¢ bpoiist? Kak Haxogurcs
JUIMHA BOJIHBI 1ie bpoiins?

70. Cdopmynupyiite cooTHOLmEHUs HeonpeaeneHHocTeit? KakoB ux gpusnueckuii cmpica?

71. Kakas Benn4nHa Ha3bIBaeTCsl BOJIHOBOW (pyHKumeid? UTo ompenenser KBaapaT MOAYJS BOJTHOBOH (yHKITUHU?
3anuninre ycaoBHe HOPMUPOBKH BOJHOBOH (DyHKIUH, B YeM ero (pM3HUYECKUI CMBICI?

72. Kak 3anmceiBaercsi obmee ypaBHeHue lllpenunrepa? Kakomy cooTHOIIEHHMIO KiIacCHYeCKOW (DU3MKH OHO
COOTBETCTBYET?

73.  Kak 3anmceiBaeTcst obmiee ypasHenue Llpeaunrepa Ui CTallmiOHAPHBIX COCTOSTHHUN?

74. B dgem 3akmrodaeTcs TyHHENBHEIH 3P dexT? Kak onpenensercs K03 UIMEHT MPO3pavHOCTH?

75. Kak 3anmceiBaetcst obuiee ypasHenue Llpeannrepa s rapMOHHYECKOTO OCIMILIATOPA?

76. UYrto xapakTepH3yIOT KBAaHTOBBIC YHCJIa: IJIABHOE, OpOUTaIbHOE W MarHuTHOoe? Kakue 3HAYCHUS OHM MOTYT
MPUHUMATH?

77. Cdopmynupyiite npaBuia otoopa.

78. B uem cocrout mpuniun [laynmu? Kak ¢ moMomnipio Hero o0bsICHUTH [IepHOIHUECKYIO CHCTEMY 3JEMEHTOB
J.N. Menneneena?

79. Cdopmynuposars noctyiarsl bopa.

80. UYro Takoe noryonieHue, CIIOHTAaHHOE M BBIHYXJIeHHOE M3iy4yeHust? KakoBbl nx cBoiicrea?

81. KakoB npuniui paboTsl KBaHTOBOTO reHeparopa? ['ie npuMeHsIoT azepbl?

82. Uro Takoe aapo? KakoBsl OCHOBHBIE CBOHCTBA M CTPOCHHUE spa?

83. Kak ompenensiercst SHEprusl CBsA3M s1Ipa, yaesbHas 3HEprus cBs3u? UYTo Takoe nedexT Macchl sapa aTomMa U
Kak OH onpeJelsiercs?

84. KakoBbI OCHOBHBIC CBOICTBA SACPHBIX CHII?

85. Yro mpeacTaBisrOT co00M KamebHas 1 000J109eyHast MOIEIH aTOMHOTO siapa?

86. Kak 3ammchiBaeTCsl 3aKOH paJMoakTUBHOTo pacnana? Yrto Takoe nepuos nonypacnaga? Yemy o pasen?

87. Kakossl mpaBuiia cmenieHus (npaswia ®asuca u Conan) npu paanoakTUBHBIX aib(a u O0eta pacnagax?

88. Uro coboii npeacrariset anbda pacman? Kak MOKHO 3amicaTh 3Ty Peakiuo?

89. Yro coboii npeacraniser Oera pacnan? Kak MOKHO 3aHCaTh 3Ty Peakiuo?




90. KakoBsI cBOViCTBA ramMma pacrazaa?
91. Yro Takoe suepHas peakuusa? [1o kakuM MpU3HAKAM MOXKHO KITaCCU(PHUIIMPOBATH SICPHBIC PEaKIIUU?
92.  Yro mpeacraBisieT coOOH 1emHas peakiys aeneHus saep? [IpuBenure npuMepesl.

3amaum 171 NPOBEPKH YMEHHIl H HABBIKOB:

1.MartepuanbHasiTOUKacoBepIaeT rApMOHUYECKHE KoyebaHus ¢ nepuogoM 1 u ammuurynoid 4. Koraga cmemienue
TOUKH PABHO X1, TO CKOPOCTb €€ PaBHA 01, a IMPU CMEIICHUU X2 CKOPOCTh e€e paBHa v2.CMeleHHe U CKOpPOCTh
OMpPENEeNAIOTCA MO abCoNTHON BenmmumHe. Omnpenenuth mepuox 7, ecam Xi1=3,4cM; v1=7,5¢cm/c; X2=4,2¢cMm;
02=6,3cm/c.

2. AMmTy1a TapMOHHYECKUX KoJieOaHMA MaTepHaaIbHOUTOUKH A=2cM,onHas Heprus xonebanmii W=0,3mK k.
IIpu kakOM CMEIIIEHUH XOT ITOJIOKESHHST PaBHOBECHS Ha KOJICOMIOIIYIOCS TOUKyAeicTByeT cuina F=22,5mMxH?

3. Temo mBIKeETCS IO MecTBHEM Crutbl F=F,-C0s(wt) mo 3akony x=C-sin(wt). Haiitu paboTy cuibl 3a Bpems ot t=t,
1o t=t.. Haift paboTy CHIIBI 32 OJMH MEPHOJ NEHCTBHS U CPEIHIOI0 MOITHOCTD 3aTOT K€ TIEPHO/I.

4. Touka y4acTByeT OJJHOBPEMEHHO B JIByX B3aHMHO MEPIEHANKYISPHBIX KOJICOAHUSX, BRIPAXXCHHBIX ypaBHEHHSIMHU
x=2-sin(ot);y=—cos(mt) (cMemeHus AaHbI B caHTUMETpax ). HallTu ypaBHEHHE TPACKTOPUH TOYKH U MIOCTPOUTH €€ Ha
gepTexke. OnpeaenuTs CKOPOCTh U YCKOPEHUe TOUKU B MoMeHT t=0,5c.

5. IlopmieHs MaccoMMIENUT MUINHJP C Ta30M Ha JBE paBHbIC YacTH. JomycTuM, 4TO MOPILIEHb CABUHYIU BIEBO Ha
paccTosiHue X ¥ oTiycTHiIH. [lonarast, 4To nmporecc H30TepMUYECKUM, OIPEIENIUTh YaCTOTY KOJICOAHHUH IOPILHSL.

6. OnpenenuTh nepuo Konedanuit prytu MaccsiMm=200r, HATUTOH B N30THYTYIO TPYOKY, MPaBoe KOJIEHO KOTOPOii
cocraBnsgeT yroa o=30°. ¢ BepTukanblo. Ilnomans ceueHus kaHana TpyOoku S$=0,50cm? Bs3kocTbio pTYTH
npeHeOpeys.

7. banmon BMectumoctsio V = 20 11 3amonHeH a3otoM rpu Temneparype T=400K. Korna gacTs rasa u3pacxo1oBaim,
nmaBieHue B OamnoHe moHU3mWIoch Ha Ap = 200 x[la. Ompenenuts Maccy M m3pacxomoBaHHOTO rasza. [Iporecc
CYUTATh N30TEPMHUUCCKHM.

8. Haiftu mmotHOCTE p a3oTa mpu Temriepatype T = 400 K n maBnennn p =2 MIla.

9. OmpenenuTh CPEIHIO KBAJPATUYHYIO CKOPOCTh <V;<g> MOJICKYJIBI T'a3a, 3aKJIFYEHHOTO B COCYI BMECTUMOCTBIO

V =2 n nop nasnenuem p = 200 xIla. Maccarazam=0,3r.

10. IIpu n3orepmMuueckoM pacimupeHun a3ota mnpu temreparype 7' = 280 K oObeM ero yBenuuumicsi B Ba pasa.
Omnpenenuts: 1) COBEPIICHHYIO NPU pacIIMpeHuH Trasza padbory A; 2) usmeHenue AU BHyTpeHHeil sHepruu; 3)
KOJIMYECTBO TeIUIOThI Q, mosryueHHoe razoM. Macca azota m = 0,2 Kr.

11. VneanpHEIi Ta3 coBeprraeT muki KapHo mpu temmeparypax temonpueMunka 7> = 290 K u temoornarunka 71
= 400 K. Bo ckompko pa3 yBenWIHTCS KOI(PPHUIMEHT TMONE3HOTO MACUCTBHS 1 IMKIA, €CIH TeMIieparypa
TEIUIO0TAATYMKA BO3pacTeT A0 T Y =600 K?

12. T'a3, coBepmatomuii nuka Kapuo, otnan termonpueMHuKy 67 % TEIUIOTHI, TOJyYEHHOH OT TEIIOOTAATUYHKA.
Onpenenuts TeMneparypy 72 TEIJIONPUEMHHKA, €CIIM TeMIiepaTypa Terooraatunka 71 = 430 K.

13. Ha ToHKHMII CTEKISHHBIA KIMH MMajaeT HOPMAIbHO MapaJUIeTbHBIN ITy40K CBETa ¢ AIUHOM BOJHEI A = 500 HM.
PaccTosiHMe MeXIy COCEeTHHMH TEMHBIMH HHTeP(EpEHLHOHHBIMU MOJOCaMH B OTpakeHHOM cBere b = 0,5 mm.
Omnpenenuts yroia o MEXIy MOBEPXHOCTSIMH KiIHMHA. [loka3arens mpesloMIIEHHUs CTEKNa, U3 KOTOPOTO M3TOTOBJIEH
KimH, N =1,6.

14. Ha MputeHYyIO TWIeHKY (n=1,3), HaXOAIIyrOCS B BO3IyXe, MaJacT HOPMAIBHO ITyYOK JIydeit Oemoro cBera. [Ipu
Kakol HaMMeHbIIeH TommuHe d IUIEHKH OTPaKEHHBIH CBET ¢ JUIMHOW BONHBI 0,55 MKM OKakeTcs MaKCHMabHO
YCUJICHHBIM B pe3yJibTaTe HHTephepeHIInn?

15. Panuyc 4 uetBepToit 30HBI DpeHens A MIOCKOTO BOJHOBOTO ¢poHTa paBeH 3 mMm. OmpenenuTs paauyc 6
mecToit 3061 DpeHens.

16. Ha menp mupunoii a=0,05MM najaer HOpMaJbHO MOHOXpomaruueckuid cBer (A=0,6MkM). OmpeaenuTs yroi
MEXIy MepBOHAYaIbHBIM HAIPaBJICHHEM IIydKa CBETa M HAIpPABICHHEM Ha YETBEPTYIO TEMHYIO TH(PPaKIHOHHYIO
oJsocy.

17. Ha moBepXHOCTh AN(PAKIIMOHHON PEIIETKH HOPMaJbHO K €€ MOBEPXHOCTH MaJaeT MOHOXPOMATHYECKUI CBET.
[ocrostHHAs MUQPAKINOHHONW pemeTKd B N = 4,6 pa3 Ooiplie AIHMHBI CBETOBOW BONHEI. Haiith obmee wwmcio M
J(paKIMOHHBIX MAKCUMYMOB, KOTOPBIE TEOPETHYECKHN MOXKHO HAaOJII0/1aTh B IAHHOM ClTydae.

18. Yron najgenus € jyda Ha NoBepxHOCTh crekna paseH 60°. TIpu 5TOM OTpaXkeHHBIH My4OK CBETA OKa3ascs
MaKCHUMaJbHO MOJIPU30BaHHBIM. ONPEIENUTh YToJl &7 IPeIoMIIEHHS JTyda.

19. Ompenennuth Temneparypy 7 W SHEPreTHYECKYI0 CBETHMOCTh Re aOCOIIOTHO YepHOro Teja, €CIM MaKCUMYyM
SHEPTUH U3ITyYSHUS IPUXOANTCS Ha JJIMHY BOJIHBI Am = 600 HM.

20. ®oron c sHeprueir € = 10 3B mnamaer Ha cepeOpsiHYIO IUIAaCTHHY M BbI3bIBacT (otoaddexr. Onpenennts
UMITYJIbC p, IOJTYYEHHBIN TUIACTUHOM, €CIIM MPUHSATD, YTO HANPaBJIECHUs JBIKEHUS (POTOHA U (POTOIIEKTPOHA JIEKaT
Ha OJIHOM MpPSMOIi, NepHeHIUKYISIPHON NOBEPXHOCTH MIACTUHBI.

21. JlaneHue cBeTa, NMPOU3BOJMMOE Ha 3€pKAIBHYIO MMOBEPXHOCTh, p = 5 mlla. Onpenenuts KOHUEHTPALHUIO No
(hoTOHOB BOJIM3M TOBEPXHOCTH, €CIIM JUTMHA BOJIHBI CBETA, [1a/IAI0IIET0 Ha OBEPXHOCTH, A = 0,5 MKM.

22.Yactuna B OECKOHEYHO TIJIyOOKOM, OJIHOMEPHOM, IPSIMOYTOJIbHOM IOTEHIMAJIbHOM sMKe | HaxoaumTcsl B




B030Yyx)IeHHOM cocTosiHun (N=3). Ompenenurts, B Kakux Toukax mHTepBada 0 < X <| mioTHOCTH BEpOATHOCTH
HAaXO0X/ICHUS YaCTHIBI UMEET MaKCUMaJIbHOE 1 MUHIMAJIbHOE 3HAYCHHUS.

23. Haiitn nepuox mnomypacmnana Tip pagvoakTUBHOTO H30TOINA, €CIM €ro aKTUBHOCTH 3a BpeMmsi t=10 cytok
yMeHbIIMIach Ha 24% Mo CpaBHEHHIO C IEpBOHAYATILHOM.

24. AxTHBHOCTH A HeKoToporo m3oroma 3a Bpems t=10 cyrox ymensmmnace Ha 20%. OmnpeneiuTs nepuoj
noirypacnazaa Ti2 3Toro u3ororna.

25. OnpezenuTh KOJMYECTBO TEIIOTH Q, BBINENAMOIIEiics Npu pachajie pajgoHa akTuBHocThi0 A=3.7-10'° Bk 3a
BpeMms t=20 muH. Kunernueckas saeprus T BelneTaromiel u3 pajoHa o-4acTUIlbl paBHa 5.5 M»aB.

IlepeyeHs BONPOCOB K J1a00paTOPHBIM padoTaM, BHINOJIHAEMbIM B Mpolecce H3y4YeHHs AUCHUTLTHHbI
(Monyas, npaktuku, HUP)

JIABOPATOPHAS PABOTA Nel
H3yuenne 3aTyxaomux Kojed0anuii pu3n4eckoro MasiTHUKa

Kakoit MasTHUK Ha3bIBaeTCA HU3NIECKUM?

Kak 3aBHCHT aMIIMTyJa 3aTyXaloIMX KojIe0aHui oT BpeMeHH?

3. [Maiite ompeneneHue Kod(QQUIMEHTa 3aTyXaHWs, 4YacTOTHI, JIOrapu()MHYECKOTO JEKPEMEHTa 3aTyXaHWUs,
JIOOPOTHOCTH KOJI€0ATENHHON CUCTEMBI.

OT yero 3aBUCHUT NIEPHUOJ 3aTyXarOIMUX KoyebaHuit?

5. Cdopmynupyiite ycaoBUsl allepHOANYECKOT0 Ipoliecca

N

Ea

JIABOPATOPHAS PABOTA N2
H3yuyeHne BBIHYKAEHHBIX 3JIeKTPUYECKUX KOJIe0aHuil

B dem oTirume COOCTBEHHBIX KOJICOAHUH OT BBIHYKICHHBIX?

OT 4ero 3aBUCHUT BEIMYMHA TOKA B KOHTYPE TPH BBIHYKICHHBIX KOJICOAHHAX?

B dem 3akirouaercs ycioBHe pe3oHaHca B KOHType?

KakuMmu crmocob6aMu MOXKHO MOJTyYUTh YCIOBHE pe30HaHca?

Kakue BBIBOJIBI MOKHO CETIATH 0 DKCIEPUMEHTAIBHO MOJTYYCHHBIM Tpadukam?

agprwhE

JJABOPATOPHASI PABOTA Ne 3
Onpeaesnenne OTHOLIEHHS TeNJIOEMKOCTel BO31yXa

1. CdopmynupyiiTe epBoe HadaJl0 TEPMOANHAMHUKH.

2. Tlouemy mnpu onucaHuu TEIUIOBBIX SBIECHUH BBOAAT jBe Teroemkoctd - C ou C 0 ? [aiite ompeneneHue
TEIUIOEMKOCTH.
3. Kakas u3 Teroemkocreii 6onpme ast Bosayxa - C nm C p M nouemy?
4. Tlpusenute B KoopauHaTtax PV rpaduku s aqunadaTHaeckoro 1 H30TEPMUYECKOT0 MTPOIIECCOB.
5. Tlouemy npu OTKPBITHM KpaHa B JJAOOPAaTOPHOI yCTaHOBKE MPOUCXOAUT aarabaTHIeCcKOe paclIupeHne Bo3ayxa?
6. Moryrt Jiu ObITh NPUBEJICHHBIE B ONIMCAHUH JIA00PATOPHOI pabOoThl PU3NUECKUE BEINUYNHBI OTPHLIATEIbHBIMH?
JABOPATOPHAS PABOTA N4
MN3yuyenne nudpakuuy cBera Ha AM(PPaKIUOHHOM peleTKe.
1. Yro Takoe mivHa BOJHBI?
2. Yro Takoe MOHOXPOMAaTHYECKHH CBET?
3. Yro Takoe nudpakoOHHAs pereTKa?
4. Yrto Takoe audpaxums’?
5. 3amummure pabouyro QopMmyiy Ui ONpeAeNeHUs JUIMHBI BOJHBI M YKAXHUTE, KaKWe MPUOIIKEHUS

HCIIOJIB30BAJIMCH IPU €€ MMOJIYYCHHUH.
6. Ha3sosure HWHTEPBAJI JJIMH BOJIH BUIUMOI'O CBETA

JABOPATOPHAS PABOTA N5

H3yuyeHnne nosisipu3aluu cBera.
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Uro Ha3bIBaIOT NOJspU3aLel cBeTa?

Kaxkoii cBeT Ha3bIBaeTCS MIOCKONOIAPU30BAHHBIM?
Coopmynupyiite 3akoH Manoca.

Kak cBs3aHBI HHTEHCUBHOCTb U aMIUTUTYAa CBETOBOU BOJIHBI?
Coopmynupyiite yciosue bprocrepa.

IIpuBeauTe NpUMEPHI HCHOIB30BAHUS MOJIPU30BAHHOTO CBETA.

JIABOPATOPHAS PABOTA Ne 6
MN3yuyenne BHewmHero ¢gorodddpexra

B uem 3akirouaercs sBjeHUE (HOTOINEKTPOHHON SMHUCCHH?

CoopmynupyiiTe sKcriepuMeHTa bHbIe 3aKoHbI CTosieToBa Al BHemHero Gpotosddexra?

Kak ycTpoeH BakyyMHBIH (OTOdIEMEHT?

Ot 4yero 3aBuCHT BeM4YMHA poToTOKA?

YeM 00BsICHSIETCS] HAIMYUE TOKA HACBIIECHHS Y Ta30HAIIOJIHEHHBIX (POTORIEMEHTORB?

OOBsICHUTE TEPMUH «33JCP>KUBAOIIAS PA3HOCTH MOTCHIHATIOBY

OTt 4ero 3aBUCHT CKOPOCTh (POTOIINEKTPOHOB?

[puBenute oobsicHeHNE (HOTOIPPEKTa, KOTOPBIC HaT DUHIITEIH.

3anummTe ypaBHeHHE DWHIITEHHA M1 poTodddekTa.

UTto MOHUMAIOT MO/ KpacHo rpanuieit potordpdekra? Kak ee MOXKHO OIpeaeTUTh SKCIICPUMEHTAIBEHO?

JJABOPATOPHAS PABOTA N7
H3yuyeHne ClieKTPOB PTYTH U HEOHA U IPaJlyHPOBKAa MOHOXPOMATOPA 110 UX CHEKTPAIbHBIM JMHHUAM

Coopmynupyiite noctynarsl bopa.

OObsicHUTE (PU3NMUECKHUI CMBICT MOCTysaTa bopa o KBaHTOBaHMM MOMEHTa KOJIMYECTBA ABM)KECHHS 3JIEKTPOHA B
aTome?

OOBsicHUTE, KAaKUM MPOLECCOM, MPOUCXOISIINM B aTOMAaX, COOTBETCTBYIOT HOSIBICHHS OJHOW JINHHWHU, CEPUH
JIMHUH U BCEX JIMHUN B CIIEKTPE U3ITyUCHHUS.

KakoB ¢usudeckunit cMbICT SHEPTHH HOHU3AIIH?

UYTto 03Ha4aeT TEPMUH "IHEPreTUIECKUM ypOBEHB"?

KakoBBI CHIEKTPBI M3Ty9YEHUS OTAETHHBIX aTOMOB, MOJIEKYI?

OueHouYHbIe MaTepUaJibl (OIIEHOYHbIE CPEICTBA), HCMOJb3yeMble IJIsl IK3aMeHa

OK3aMEHAI[MOHHBI OmileT BKIIIOYaeT B ce0sf 2 TEOpeTHUYECKMX BONPOCA W3 YCTAHOBIEHHOTO IepedHs u 1
MpaKTHYECKUil BOMPOC (3a/1a4y) M0 TeMaM, U3JI0XKEHHbIM B 4 pa3zaene nanuoi PII/I.
Buners! xpansTcs Ha Kadeape U yTBEPKICHbI 3aBeAyoIMMKadeapoit.

MeToauKa OLIEHKH Pe3yJIbTATOB 00y4YeHHs 10 JUcCHHIUVINHEe (MoayJ0, npakTuke, HUP)

e TpeOoBaHUS K OIICHUBAHUIO B COOTBETCTBHU C yUCOHBIM TUTAHOM: 9K3aMEH B 4 ceMecTpe.

e Cucrema OlIGHMBAHUsI, UCIIOJIb3yeMasl MperoJaBaTesieM Ui TeKYyIleil OLEHKH YCHEeBaeMOCTH - OajibHO-
peUTHUHrOBas:
- mocenienue 3anatuii — 0,5 6amna 3a 1 3ausTHe (Bcero 23 3aHATHSA), UTOTO He Oonee 16 6amios;
- BBINIOJIHEHHUE J1a00OPATOPHBIX paboT — paboThl — 1o 4 Oaia, uToro He 6oee 20 6asIoB;
- BLIIOJIHEHHE JJOMAIIHUX 3a0aHuil — 1o 6 6amuioB, uToro He 6osee 12 6amios;
- BBINOJIHEHHE KOJUIOKBUYMOB — M0 6 0ajuioB, UToro He Ooiiee 12 Gayuios.
HUTOTI'O ne 6onee 60 6aoB B ceMecTpe.

e  VYcroBue J0ITycKa K IK3aMeHy 10 IUCIUIUINHE — Hatngne He MeHee 40 6aioB ceMecTpoBOi pabOTHI.

e Mero/MKa pacueTa OI[CHKH Ha 3K3aMeHe.
OtBer Ha 3k3aMeHe oneHuBaeTcs B 40 6amos: 10 30 6amIoB 3a OTBET Ha TEOPETHUYECKHE BOIPOCH 1 70 10
0aJIoB 3a OTBET Ha MpakKTHYecKoe 3amaHue. Kpurepuu ompeseneHus OLEHOK Ha K3aMeHE H3JI0KEHBI B
paznene 5 IlomoxkeHust 0 TpoMekyTouHoi arrectanum cryaentoB @PTAOY BO HUTY «MUCuCy» (I1
239.09-14)




6. YYEBHO-METOJAUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUCIUIIJINHbI

MOAaYJIsA, MPAKTUKH, HUP)

6.1. PekoMenayeMasi JuTeparypa

6.1.1 OcHoBHas JuTEpPaTYpa

O6o3Hauye ABTOpBI, 3araaBue bubdanoreka H3pateancTBoO,
HHe COCTABHTE/IH roj
J1.1 Tpodumora, Kypc ¢puzukn. I'd HUTY MUCuC. VYu4eb. mocobue
T.1. JUIsL BY30B : 7-€
ma. crep. /T
Tpodumosa. —
M.: Bricm. mik.,
2003 .-541c.
J1.2 A.T'. YepTos, 3ajauHuK 10 QU3HKe. I'd HUTY MUCuC. VYueb. mocob. /
AA. AlT. YepToB,
Bopo6bes A.A. BopoObes.
- 4-e  w3pm,
nepepad. u 1om .
— M. : Bericm
mK., 1981 . —
496 c. : un.
6.1.2 JlonoiHMTEIbHAS JUTEPATYypa
O603Haue ABTOpBI, 3arnaBue bubanorexa H3pareancTBo,
HHE COCTABHUTEJIH roa
J2.1 Kamytkus, Dusuka: Mexanuka. | http://elibrary.misis.ru/actio | Yue6. mnocobue
J.E. MosekymapHas Qpu3zKa. n.php?kt path_info=ktcore. | mmsa
SecViewPlugin.actions.doc | mpakTu4yeckux
ument&fDocumentld=9548 | zamsituit. Y 1/
A.E. Kanytkun,
B.B.
IITamuuackui,
I0.A. Paxmranr;
moa pexn. J.E.
KamyTtkuna. —
M.: Uza. Hdom
MHUCuC, 2014.
—135c.
J12.2 '® HUTY MUCuC
6.1.3 MeToanuyeckue MaTepuabl
O603HaueH ABTODBHI, 3arnaBue bubnnoreka M3narenscTBO,
ne COCTaBHUTEIIH roj
JI33

6.2. IlepeueHb pecypcoB MH(POPMAIMOHHO-TETEKOMMYHUKAIIMOHHOH ceTn «AHTepHET»

91 1. Dnexrponnas 6ubanoreka HUTY «MUCuCy.

Hoctym: http://elibrary.misis.ru

Onucanue pecypca: http://lib.misis.ru/elbib.html
32 1. DmnektpoHHas  OuWONHMOTEYHas  cUCTeMa  «YHHUBEPCHTETCKas  OMOIMOTEKa»

ONLINE. Toctym: http://biblioclub.ru
33
6.3. IlepeyeHb NporpaMMHOro odecneyeHust
mi 1. Windows Professional 10, Office Professional Plus 2016, Windows Server Standart 2016.
CyOumuen3noHHsIH gorosop Ne 207 ot 28.05.2018 1.

m2 2. 10 KasperskyEndpointSecurity

JInuensnonnsi qorosop Ne KOHJ10305018/1-1



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/
http://lib.misis.ru/elbib.html
http://biblioclub.ru/
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6.4. Ilepevyenb HHGOPMALNMOHHBIX CIPABOYHBIX CHCTEM U NPodeccHOHATbHBIX 023 TaHHBIX

ni Hns dopmupoBaHusi  HEOOXOAUMBIX  NMPO(PECCHOHANBHBIX  KOMIIETCHLUUH Y
oOyyaromuxcst Harpasienus: 21.05.04 «"opHoe neno» B mpolecce U3y4eHHs TUCIUTUTAHBI
«®Pu3uka 3» NPUMEHAIOTCS CIeIyoUIe 00pa30BaTeIbHbIe TEXHOJIOTUH:

JlexumoHHbIE 3aHATHSA TPOBOJIATCS C HUCIOIB30BAHUEM MYJIbTUMEAUHHBIX CPEACTB.

[Ipu mpoBeaeHMH 3aHATHHA JIEKIIMOHHOIO M IMPAKTHUYECKOTO THUIOB MPUMEHSIOTCS
HWHTEPAKTUBHBIE METO/bI OOYUEHUS: JICKIUA-IIPE3EHTALNS, aHAJIN3 IPAKTUYECKUX CUTYaLUi.

VHTepakTUBHBIE TEXHOJIOIUH B M3YUYEHUH IUCLMIUIMHBI CBSA3aHBI C MCIIOIb30BAHUEM
KOMIIBIOTEPA:

- H3y4YeHHE MAaTepHajoB  pa3MEIIEHHBIX Ha pecypcax HH(OPMALMOHHO-
TeJeKOMMYHHUKAIMoHHo# cetr « aTepHeT (1. 7);

- paboTa Cc 3JIEKTPOHHBIMHU YU€OHHKaMH, B TOM YHCJIE U3 AIEKTPOHHO-ONOIMOTEUHBIX

CUCTEM.
JlabopaTopHble  pabOTBHI TPOBOAATCS B  JIAOOpAaTOpHH C  HCITOJIB30BAaHHEM
000pyIOBaHHS. Hns 00paboTKu 3KCIICPUMEHTAIBHBIX JTAHHBIX

HCTIONb3YETCABBIUNCIUTEIbHAS TEXHUKA.
OnexTpoHHass WHGOPMAMOHHO-O0Opa3oBaTenbHas cpela  Oaswpyromascs Ha
mwiardopmax Canvasu 1C:YHUBEPCHTET 00CCIICUMBACT:

— JocTyn K y4eOHBbIM IUIaHaM, pabo4yMM MporpaMMaM JUCLUIUIMH, HPaKTHK, K
W3JIAHUSM  DJICKTPOHHBIX OHONMOTEYHBIX CHCTEM W DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcawm;

—  B3aUMOJCHCTBHE MEXAY yYaCTHHKAMH OOpa30BATENLHOIO IpOLEcca, B TOM YHCIE
CHUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aMMOAEHUCTBUS TocpeicTBOM ceTH "HTepHer".

n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIHUITJIMHBI
MOAYJIA, MPAKTUKH, HUP)

1. JlaGopatopHeii ontudeckuit komruiekc JIKO-1 ams m3ydeHHs 3aKOHOB T'€OMETPHYECKON ONTHKH,
(doromerpuu, naTepdepeHunu, AMppPaKUy ¥ MOJISIPU3aLUK CBeTa — | IMIT.;

2. Jlabopatopublii ontuyeckuii komiuiekc JIKO-5 s M3ydeHHsT 3aKOHOB T€OMETPHYECKOH U
(hm3KMYecKoil ONTHUKHY U SIBICHUS AUCIEPCHH — | ImT.;

3. YcTaHOBKA C TOHHOMETPOM JUISl ONPE/ICIICHHS AJIMH BOJIH JIMHUH cHIeKTpa pTyTH — 1 1T.;

4. YcTaHOBKA 110 U3YYEHUIO 3aKOHOB PoTodddekTa — 1 miT.;

5. YcranoBka ¢ TOHHOMETPOM JUISl U3MEPEHHS yTJIa MEXy TPaHsIMHU MPU3MBI — 1 mT.

6. Jlaboparopusiit koMrureke JIKT-2 Nel4 mo m3y4eHHIO 3aKOHOB TEPMOAMHAMHKH U MOJICKYJSIPHOMH
¢uznky — 1 mr.;

7. JTaboparopusIit komiuieke JIKT-9 NeO3 mo n3ydeHuro sBieHu nepeHoca — 1 mr.;

8. YcranoBka 1o onpenenennio koapduiuenta [lyaccona — 1 mr.;

9. KommekT yuebHoi#t Mebenu Ha 24 mocaJOYHbIX MecTa.

1. METOAUYECKHE YKA3AHUA JJIS1I OBYYAIOIUXCSA IO U3YUYEHUIO JUCIIUTIJINHBI
MOoAavJIsd, MPAKTUKH, HUP)

1. Vuebnoe mocobue. JlaboparopHelii npaktukym 4. Ne2 «KonebGanust u BosHB.O.C.
Kpasuosa, U.E. JIykestaoB, 2018 T.

2. YuebHoe nocobue. JlabopaTopHslit mpakTukyM 4. Ned «KBaHTOBas U simepHas pu3nKay
0O.C. KpaBnosa, U.E. JIykesHOB, 2018 T.
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