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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
COBPEMEHHOU M KJIACCHYECKOW (M3HKH, a TakkKe MeTojamMH (pu3nueckoro uccienoBanus. PopMupoBaTh HayqyHOE
MHPOBO33PEHHE M COBPEMEHHOE (PU3MUECKOE MBIIIJICHUE, TTO3BOJISIONIEE OPUEHTHPOBATHCS B MOTOKE HAYYHOW M
TEXHUYECKOH MH(pOPMAIMU U 00ecrieunBaoield UM BO3MOXKHOCTh UCIIOJIb30BaHUSI HOBBIX (DU3MUECKHUX TPHHIUIIOB
B TeX OONAcTAX TEXHHUKH, B COOTBETCTBHH C HMX crenuanuianueil. Hayunte oOydarommxcss MbICIHTH, TTyOOKO
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 (PyHIAMEHTa 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 JOCTOBEPHOCTH DPE3yJbTAaTOB, MOIYyYEHHBIX C IOMOIIBIO IKCIIEPUMEHTAIBHBIX WU
MaTeMaTHYECKHX METOIOB UCCIIECI0BAHNS;

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

3. BbIipaboTath y OOY4YaIOIIMXCSl MPUEMbl M HABBIKM PEIICHUS TUIOBBIX 3a7a4 OCHOBHBIX Pa3/elioB (H3HKH,
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
peanu3arueii npoecCHOHaIbHBIX (HYHKIHIA;

4. Hay4uuTp 0Oy4arouixcs UCIOJIb30BaTh METO/bI MATEMATHYECKOTO aHAIIU3a ¥ 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 TPOT'PAMMBI

Yacte OIIOII BO (6a3oBast, BapuaTHBHAs) | baszoBas

2.1 TpebGoBaHMs K IpeABAPUTEIHLHON MOJATOTOBKE 00YJAIOIIUXCS —
MPEIIECTBYIOMINE AUCIUIIINHBI (MOy M), pakTuku 1 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 KoTOpsIX HEOOXO0AUMO OCBOEHHUE TAHHOW JUCIIMILTUHBI —
MOCTEAYIONTNe TUCIUIUINHBI (Moayn), npaktuku u HUP

2.2.1 | IlpukiasiHas MexaHuKa

2.2.2 | Tlpon3BoJCTBEHHAs NIPAKTHKA I10 OJIYYSHUIO MPOPECCHOHATbHBIX YMEHHH M HABBIKOB - 1

2.2.3 | Ilpon3BojCTBEHHAs IPAKTHKA 10 HOJYYSHUIO MPOPECCHOHATbHBIX YMEHHH 1 HABBIKOB - 2

2.2.4 | Tlpon3BoJCTBEHHAs MIPAKTHKA I10 OJYYSHHUIO MPOPEeCCHOHATIBHBIX YMEHHH 1 HABBIKOB - 3

2.2.5 | Ilpon3BojcTBeHHAs MPAKTHKA 10 NOJIYUYSHUIO MPOGEeCCHOHAIBHBIX YMEHHH 1 HaBBIKOB - 4

2.2.6 | IlpenaumuioMHas NpaKTHKA JJIsl BBIIOJIHEHHS BBINYCKHOHN KBaJIM()UKAIIMOHHON paboThl

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

3. ”HIUKATOPbI ®OPMHUPOBAHHW S KOMITETEHIIU,
COBMEMEHHBIE C PE3YJIBTATAMU OBYYEHHU 1O JUCIIUIIJIMHE

YK-1: CriocobeH ocymecTBIsATh KpUTHIECKHUHA aHATIN3 IIPOILIECCOB, CHCTEM, IPOOJIEMHBIX CHTYAIHi HA OCHOBE
CHCTEMHOT'0 TIOAX0/Ia C UCTIOb30BaHIEM COOTBETCTBYIOUINX aHATUTUICCKNX, BEIYUCIUTEIHHBIX U
SKCHEPUMEHTAIBHBIX METOJIOB, BEIpabaTHIBATh CTPATETHIO ACHCTBHIA.




3HaTh:

3-1: 3uame OCHOBHBIE NOJIOKEHNUS1, 3AKOHOMEPHOCTH, 3aKOHBI, PACKPBIBAIOLINE COBPEMEHHYIO
€CTECTBEHHOHAYYHYI0 KAPTHHY MUpA.

YMmeTh: V-1 Vmems cBOOOTHO BBICKA3HIBATH U APTyMEHTHPOBATH COOCTBEHHYIO TOUKY 3pEHIS 1O
BOIIPOCaM COBPEMEHHOMN €CTECTBEHHOHAYYHOW KApTUHBI MUpA.

Bnagets H-1: Bradems onbiToM hopMHpOBaHHsI COOCTBEHHOHN TOYKH 3PSHHMSI ITO BOIIPOCAM COBPEMEHHOM

HaBBIKOM: €CTeCTBEHHOHAYJIHOU KapTHHBI MHUpA.

OIIK-2: CnocoGeH mpuMeHATh 3HaHHE (PyHIaMEHTAIBHBIX HayK, C €CTECTBCHHO-HAYYHBIX ITO3UINK OLICHUBATH

CTpOCHUEC, XUMHUYECKUH U MHHepaJ’ILHLIfI COCTaB 36MHO KOpHI, MOp(I)OJ'IOFI/I‘-IeCKI/Ie 0COOEHHOCTH M T€HETUYECKHE
THIIbI MeCTOpO)K[[eHI/II‘;I TBépZ[I)IX TIOJIC3HBIX MCKOIIAaCMBbIX.

3HaTh:

3-1: 3HaTh OCHOBHEIC METOABI 1 3TAIlbl TCOPCTUYCCKOI'0 U SKCIICPUMEHTAJIbHOT'O UCCJIICAOBAHUA.

VMeTh:

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

Bnanets
HaBBIKOM:

HCCJIeIOBaHUN B KOHTEKCTE peuiacMbIX 3a1a4 HpO(i)eCCI/IOHaJ'ILHOf/II JACATCIBbHOCTU.

H-1: Brnagers ONBITOM HHTEPIPETAUH PE3YIbTATOB TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO

4. CTPYKTYPA U COAEP)KAHHUE

Kox
3aAHATHS

HaumeHnoBanue pa3aenoB u TeM
/B 3aHATHS/

Cemectp

Koua-
BO
4acoB

Komnerenuuu

Jlutepatypa

IIpumeuanue

1

Paznen 1. KonmeOaHus 1 BOJTHEL

4

16

YK-1, OIIK-2

11

[NonsTre 0 KoJieOaTeIbHBIX
nporeccax. Kunematnka
TapMOHHYECKUX KoJIeOaHHH,
T'apmonunueckuii OCLIMJUISTOP.
CBobonHbIe 3aTyXaloIIne,
KoneOanus. BerHyxnenHbIe

Konebanus. PesonancHble ABICHHUS.
/Jlexnusi/

YK-1, OIIK-2

J1.1,J11.2

12

Bonnsl. Ilnockas BonHa. berymas
u crosyas BoJHBL ~ DazoBas
CKOPOCTb, JUTMHA BOJIHBI,
BOJTHOBOE YHCIIO. Sddexr
Honnepa. Pacripenenenue BoJIH B
cpeaax c JIMCTIepCUEi.
Hopmanbhnas 51 aHOMaJIbHast
aucnepcust ./Jexuns/

YK-1, OIIK-2

J1.1,J11.2

13

IIpomonbHBIE BOJIHEI B TBEPIOM
tene. Bexktop YMmoBa. Ypyrue
BOJIHBI B Ta3aX M KUIKOCTAX.
[Tnockue 31eKTpOMarHuTHBIE
BosiHbI. BekTtop IloiiHTHHTA.
BoustHOBas 1 reomeTprudeckas
orrruka./Jlexmus/

YK-1, OIIK-2

J1.1,J11.2

1.4

KO0JIEOATENBHBIX
Knnematnka
KOJIEOaHUH.

ITonsTne 0
mporeccax.
TapMOHUYECKHIX
T'apmonunueckuii OCLUILIATOP.
CB0OOIHEIE 3aTyXarolme
Kose0aHus. BeIHY K IeHHbIE
KoJIeOaHus. Pe3onancHsie
spuerns. /IIpakTika/

YK-1, OITK-2

J1.1,J11.2

15

Bounsl. [Inockas Bonna. beryias
U crostdasi BoytHbl. PazoBas
CKOPOCTb, JUITMHA BOJIHBI,
BOJIHOBOE YHCI0. DhheKT

Jomnepa. Pacnipenienenue BosiH B

YK-1, OIIK-2

J1.1,J112




cpelax ¢ JucIepcuei.
HopwmanbHas n anoManbsHast
qucnepcews. /IIpakruka/

1.6

IIpononbHbIE BOTHBI B TBEPAOM
tene. Bexktop YMoBa. Ypyrue
BOJIHBI B ra3ax U KUAKOCTSIX.
IInockue a1eKTpOMarHuTHBIE
BosiHbI. BekTop IloiiHTHHTA.
BonHoBast u reoMeTpuueckas
ontuka. /[Ipaktuka/

YK-1, OIIK-2

J1.1,J11.2

1.7

W3ydenue 3aTyxaromux KojaeOaHwi
(u3naeckoro MasTHHKA. /J1a6.
pabora/

YK-1, OIIK-2

J1.1,J112

18

V3y4eHne BEIHYKACHHBIX
JIEKTPUUECKUX KOJICOAHMH.
/J1a6. pabota/

YK-1, OIIK-2

J1.1,J112

Pasnen 2. KBaHTOBas ONTHKA.
KBanToBas u sAepHasd (1)1431/11(3.
DJeMEeHTHI KBAHTOBOI
CTaTHUCTUKH.

30

YK-1, OIIK-2

J1.1,J11.2

2.1

Wnrepdepenuns
MOHOXPOMaTHYECKHX BOJIH,
Jdudpakius BOJIH. [punnun
T'tolirenca — dpenens.

Jdudpakius ®paynrodepa.
Hudpakius Openens. ucnepcust
" TIOTJIOIIEHHE CcBeTa.
Tonsipuzanus ceera. /Jlekmms/

YK-1, OIIK-2

J1.1,J711.2

2.2

TemnoBoe W3NMydeHHE ©  €T0
XapaKTePUCTHUKH. 3akoH
Kupxroga. 3akonbl Credana —
Bonpumana u cmemenust Buna.
/Jexrust/

YK-1, OIIK-2

J1.1,J112

2.3

VYpaBHenue  DifHmTelHa OIS
BHeIHero GoTtorddexra.

Macca u ummyibe GoToHa.
Jasmenue cBeta. pdekr
KomnTona u ero sneMeHTapHas
teopust. /Jlekuus/

YK-1, OIIK-2

J1.1,J11.2

2.4

3aaHue COCTOSTHUS
MHUKpouacTuibl. BonHoBas
(hyHKIWSA, €€ CTaTUCTHICCKHH
CcMbICI. BeposTHOCTh B KBAaHTOBOM
Teopuu.BpemeHHoe ypaBHEHUE
Ipenunrepa. CranmoHapHoe
ypasuenue HIpeaunrepa. /Jlexius/

YK-1, OIIK-2

J1.1,J11.2

25

YacTHia B OHOMEPHOM H
TPEXMEPHOM SIIIMKAX.
HpOXO)KI[eHI/Ie YHYaCTUlbl HAJ U
o Oapbepom. /Jlekius/

YK-1, OIIK-2

J1.1,J11.2

2.6

YacTtuna B chepudecku
CUMMETPUIHOM oJe.
Bomopomonono0OHsie aTOMEL
OHepreTuyeckue YPOBHH.
punnun Iaymu. Ilepuoanueckas
cucrema 3JIEMEHTOB
A .Menneneesa.llpunmun
pabOTEIl KBaHTOBOTO T'eHEpaTopa.
Jlazepsr. /Jlexnus/

YK-1, OIIK-2

J1.1,J112

2.7

Crpoenue u

(i)CHOMCHOJ'IOFI/I‘ICCKI/IC MOACIIN

YK-1, OIIK-2

J1.1,J11.2




saapa. SlnepHblie peakuuu.
PanroakTHBHBIC IPEBpAICHUS
aToMHBIX saep. [lemHas peakius
nenenus. /Jlexuuys/

2.8

DJIeMEHTHI KBAHTOBOM
cratucTuky. /Jlexknus/

YK-1, OIIK-2

J1.1,J11.2

2.9

Wnrepdepenums
MOHOXPOMaTHYECKHX BOJIH.
Judpaxius BOJIH. [Ipunnun
T'tolirenca — ®penens.

Hudpaxius Opayrrodepa.
Hudpaxius Openens. Jucnepcus
¥ TIOTJIOILICHHUE CBETA.
TTonsipuzanus cBera. /TIpakTrka/

YK-1, OIIK-2

J1.1,J112

2.10

TemioBoe U3IyYyEHUE U  €r0
XapaKTEePUCTUKH. 3akoH
Kupxroda. 3axonsr Credpana —
bonpinmana u cmemeHus Buna.
VYpaBHenne ~ OWHIITEWHA 7S
BHeIHero GoTtorddexra.

Macca wu ummynsc  (OTOHa.
[Jasrenne CBeTA. O¢ddexr
KomntoHa m ero sieMeHTapHas
teopust. /IIpaktuka/

YK-1, OIIK-2

J1.1,J112

211

Yactuna B OTHOMEPHOM U
TPEXMEPHOM SIIITUKAX.
[IpoxoxneHne YacTHIBI HaJ U
nox 6apeepom. Hactuna B
ceprieckn CHMMETPUIHOM
noie. BonoponononoGHbIe
aTOMBI. DHEPTeTHYECKUE YPOBHH.
/MpakTuka/

YK-1, OIIK-2

J1.1,J711.2

212

SnepHble peakuuu.
PanuoakTHBHBIC IPEBPAIICHHS
aTOMHBIX siep. LlenHas peakiust
nenenwst. /TIpakruka/

YK-1, OIIK-2

J1.1,J112

2.13

DJIeMEeHTBI KBAHTOBOW CTaTHCTHKH.
/Mpakruka/

YK-1, OIIK-2

J1.1,J11.2

2.14

W3zyuenne audpaxiyy cBeTa Ha
audpakMoHHOM peretke. /J1a0.
pabota/

YK-1, OIIK-2

J1.1,J11.2

2.15

W3y4yeHue BHEIHETO
¢dororddexra. /J1abd. padora/

YK-1, OIIK-2

J1.1,J11.2

Paznen 3. Monekynsapras ¢pusnka
1 TCpMOJUHAMHUKA.

YK-1, OIIK-2

J1.1,J11.2

3.1

N3onpoueccsl.IlepBoe Hayano
TepMoanHaMuKH. PaboTa npu
n3omnporneccax. TemmoeMKoCTb.
/Jlexuust/

YK-1, OIIK-2

J1.1,J11.2

3.2

Bropoe nauaso TepMoIMHaAMHKH.
Iuxn Kapuo. KIT/1. DaTpomus.
[Jlexumst/

YK-1, OIIK-2

J1.1,J11.2

3.3

MonekynspHas GU3MKa 1
TepMoauHaMuka. /[Ipaktuka/

YK-1, OIIK-2

34

OrnpeneneHre OTHOLIEHHS
TeryioeMKocTeil Bo3yxa. /J1ao.
pabota/

YK-1, OIIK-2

J1.1,J11.2

CamocTosiTeTbHAsI pa60Ta CTyJAeHTa

54

J1.1,J112

4.1

Pabora ¢ 1eKIIMOHHBIM

54

YK-1, OIIK-2

J1.1,J112




MaTepuaoM, IOUCK U 0030p
JIUTEPATYPBI U IJEKTPOHHBIX
HCTOYHHKOB HH(MOPMALIUH TIO
WH/IMBUIYATbHO 3aIaHHO
npobiieme Kypca.

5 Konrponb 5 36

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHTpoabHBIe BONPOCHI IJIs1 CAMOCTOATEIbHOM MOATOTOBKH K MPOME:KYTOYHOI aTTecTaAlluH
10 UTOTaM M3y4YeHMs JUCHUIIMHBI (MoayJas, npakTuku, HUP)

Bonpocs! 1J1s1 NpOBepKYU 3HAHUM.

1 UYro Takoe koebanusn? Kakue OpBatoT Kojebanms? KakoBbI OCHOBHBIE XapaKTEPUCTHKH KoJeOaHmA?

2 Yro Ha3pIBaeTCA TapMOHMYECKUM ocyuisitopoM? [IprBecTy mpuMepsl rapMOHHYECKOTO OCIHILIATOpa?

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 Yro Ha3bpIBaeTCs MaTeMaTudeckuM mMasTHukoM? Kak onpenesnsercs ero nepuoa?

6.  Kakue xonebanus Ha3pIBalOTCS rapMoHMUeckUMU? Kak HaX0AUTCS MakcHMalibHasi CKOPOCTh M MaKCUMaJIbHOE
yckopenue?

7. Yrto Ha3bIBACTCS IJCKTPUUCCKUM KojiebaTeabHbBIM KOHTYpoM? 3amucatsh Gpopmyiny TomcoHa.

8. UeMmy paBHa pe3yJIbTUPYIOLIAsl aMIUIUTY/1a IBYX KOJIeOAaHUI OHOTO HANpPaBJICHHs C OTMHAKOBOI 4acTOTO?

9. Kakue kosebanus Ha3biBaroTcsi 3aryxaronmMu? [lo kakoMmy 3aKOHY M3MEHSETCSl aMIUTUTYJA 3aTyXarolluX
KosreOanuit? SBistorcs mu oHU epuoandeckuMu? [louemy?

10. Kak ompenensercs 10OOpPOTHOCTE KOJICOATEIIEHOW CHCTEMBI?

11. Yro Takoe 3aryxaromue KonebaHusi? YUrto Takoe KOIPPHUIMEHT 3aTyXaHHs, ICKPEMEHT 3aTyXaHHs,
norapu(MHUIECKUI JEKPEMEHT 3aTyXaHus? B ueM 3akmodaercst GU3NUECKHUl CMBICI 3TUX BEITHYUH?

12. Yrto Takoe aBToKONeOaHmA? B dWeM wuX oTiIHYMe OT BBIHYXACHHBIX W CBOOOJHBIX KoneOanmii? ['me
MPUMEHSIOTCSI aBTOKOJIeOaH s ?

13.  Yro Ha3biBaeTcs pesonancom? Kakosa ero poin?

14.  Yro Takoe 6uenus? Uemy paBHa yactoTa OUeHUi, nepuoa?

15.  Yto Takoe ¢urypst Jluccaxxy? OT 4ero 3aBUCUT BHJ] 3TUX KPHUBBIX?

16. Kak 0OBsACHHTH pacmpocTpaHeHHe KojebaHuii B ympyroil cpeae? Uro Takoe BonHbI? KakoBo ypaBHEHHE
BOJIHBI?

17. Yro Ha3BIBaeTCS MOMEPEUHOH, MPOAOIBEHOM BoHOW? Korma oHn BO3HUKAIOT?

18. Yto Ha3wIBaeTCs ATMHOMN BOTHBI? KakoBa CBsI3b MEXIY [UTMHOW BOJHBI, CKOPOCTBIO U TIEPHOIOM?

19. Kaxkas BonHa siBIsieTCs OeryIei, crosraeii? UTo Takoe BOITHOBOE YHCIO, a30Bast M TPYIIIOBast CKOPOCTH?

20. B gewm 3akmrogaetcs a3¢dext Jomiepa?

21. UYro Takoe snekTpomMarHMTHas BonHa? KakoBa ckopocTe ee pacnpocTpaHeHHs? UTO MOXKET CIIyKHTh
MCTOYHHMKOM 3JIEKTPOMAarHUTHBIX BOJIH?

22. B uyewm 3akmouaercs pU3HMYECKUil CMBICH BekTopa YMoBa — [loliTiHra? 3anuinTe ero BeIpaxeHue.

23. KakoBa ocHOBHas 3ajja4a W TMIIOTE3bl CTATUCTHYECKOH (HU3UKK?

24. Kak dopmynupyercs nepBoe Hayano TepMoanHaMuki? Kakue BelnnunHbI SABISIOTCS GYHKIUSIMHU COCTOSIHUS B
MIEpPBOM Hadaje TePMOJIUHAMUKN?

25. IlpencraBbTe pa3iuyvHbIE ONPENENCHNs JUIs TEIUIOEMKOCTeH. 3anucaTb UX GopMyJibl.

26. Kakoit npouecc HasbiBaeTcsi M30XOpHbIM? [IpUMEHUTH TNEpBOE HAYalO TEPMOJMHAMHKH K H30XOPHOMY
npoueccy. IToctpoiite rpaduky H30XOPHOTO MpoIiecca B Pa3IMIHBIX TEPMOJMHAMHIECKUX IIEPEMEHHBIX.

27. Kakoit npouecc HaspiBaeTcs n300apHbIM? [IpMMeHHTH TepBO€ Havalo TEPMOAMHAMUKH K H300apHOMY
npoueccy. [Toctpoiire rpaduku n300apHOTo NMpouecca B pa3INyHBIX TEPMOANHAMUUECKUXITIEPEMEHHBIX.

28. Kakoit mpomecc HaspiBaeTcs u3orepmudeckuMm? [IpuMeHHTH mepBOe HAYaIO TEPMOAWHAMHKH K
n3oTepMudeckoMy mporeccy. Iloctpoiite rpadukn HU30TEpMUYECKOTO MTPOIIECCa B Pa3IMYHBIX TEPMOANHAMUYECKIX
MepEMEHHBIX.

29. Kakoit npouecc HazpiBaeTcsi aguabaTHbIM? [IpUMEHHTH HEpPBOE HAYaAO TEPMOJIMHAMHMKH K aanabaTHOMY
mporueccy.

30. Cdopmynupyiite BTOpoe Hadano TepMOAWHAMHUKH. KakoBO 3HaueHHWE MEpBOrO M BTOPOrO Hayal
TEPMOJANHAMHKH?

31. TIlpuBeaute npuUMepbl OOpaTHMBIX M HEOOpAaTHUMBIX MpoieccoB. [IpencTaBbTe BhIpaKEHHE ISl pacdeTa
SHTPOIUU BELIECTBA.

32. [laiite onpenenenue KIIJ TeroBoil MalIMHBI M IpeicTaBbTe rpaduyeckn UK KapHO B pasinyHBIX
TEPMOANHAMUYECKHUX IEPEMEHHBIX.

33.  Uewm oTiMyaeTcst CTaTUCTUUECKUIA METOJ] CCIIEJOBAHHS OT TEPMOJUHAMUYECKOT0?

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

35.  JlaiiTe moHSATHS CpeTHEKBAPATUIHON, CpeiHel 1 HanboJsiee BEpOITHON CKOPOCTH.




36. [laiiTe KpaTKyr0 XapakTepUCTUKY (YHKIMHU pacripeaenenus Makceia.

37. Kakoe BelpaykeHue Ha3bIBaeTCs bapomerpudeckoi popmyioii? B uem cyTth pacnpenenenus bonbimana?

38. Ilokaxwure, kak 6apomerpuueckas GopMyia MOXKET OBbITh MOTy4eHa U3 GpyHKINH pacnpenaeneHus boiapumana?
39. OObscHuTe siBiIeHNE AUPPY3UH B UICATHHOM Ta3e.

40. OOBbscHHTE SBJICHUE BA3KOCTH B H/ICAILHOM Ia3e.

41. OOBbscHHTE SBJICHUE TEILIOIPOBOIHOCTH B HIEATEHOM rase.

42. 3aBUCHT JIU CpEIHSS JIMHA CBOOOTHOTO Mpodera MoKy OT TeMIieparypsl raza? [louemy?

43. KaxoBbI OCHOBHBIC TIOJIOKCHUS U BBIBOJBI KOPITYCKYJISIPHOW M BOJTHOBOW Teopuu cBeTa? B uem 3aximodaercs
OcHOBHas uzest reopuu [Imanka?

44. Uro takoe mHTepdepenmus? [Ipm Kakux ycIOBHSX BO3HHKaeT MHTepdepeHnus BoiH? KakoBBI ycCIoBUS
UHTEePPEPEHIIMOHHBIX MAKCIMyMa 1 MEHUMYyMa?

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

46. Kaxossl ycnosus audpakiun Opaynrodpepa Ha oxHO#H mienn?

47. Kaxossl ycnosust audpakiun @paynrodepa Ha qudpakimoHHOM penieTke?

48.  Yro takoe mucniepcust cBeta? Uem oTaudaeTcss HOpMallbHasl AUCTIEPCHUS OT aHOMAJIBHOW?

49.  Yro Takoe nornomnieHue cBera? Kakum 3akoHOM OHO ONHMCHIBAETCS B BellecTBe?

50. Yro Takoe mossipuzanus cBeta? Bo3zMorxkHa U MOISPU3ALUS IS TPOIOILHEIX BoyH? [louemy?

51. UYem 3ameuarteneH yron bprocrepa? IloyemMy npu BBINOJIHEHHM 3aKoHa bprocTepa OTpaXeHHBIH H
MPEJIOMIICHHBIH JTydd B3aMMHO NEPHIECHIUKYIIPHBI?

52.  Yro Takoe nomspusamus cBera? Kak hopmymupyercs 3akon Maitoca?

53. Uro Takoe ecTeCTBCHHBIN, YaCTHYHO-IIOIIPU30BAHHBIN U IUIOCKOMONIIPU30BaHHbIN cBeT? UTo Takoe cTerneHb
nosisipuzanuu? Kak ona Haxonurcs?

54. Yro Takoe MBOMHOE JTydenperoMIIcHue?

55. Uro takoe paccesinue ceta? Kak hopmymupyercs 3akoH Penes?

56. Yro Takoe TemuoBoe uznydenue? Uem oHO xapakrepusyercs? Uem oTaHUYacTCs cepoe TEIO OT YSPHOro?

57. Kak dopmymupyercs 3akoH Kupxroda? B yem 3akimouaercss GU3HUSCKUI CMBICT YHHBEPCAILHOU (YHKIIUU
Kupxroda?

58. Kak ¢popmynupyrorcs 3akon Credpana — bonpiiMana u 3akoH cmenienus Buna?

59. Yro mpeacraBisitoT codoit Momenu atoma Tomcona u Pesepdopma?

60. Kakme cymecTtByloT Buabl ¢orodnekrpuueckoro 3¢ddekra? Kak QopMmymmupyroTcs 3aKOHB BHEUTHETO
thoroaddexra?

61. Kak 3amuceiBaeTcs ypaBHeHHe DitHmTeHA? Kak ¢ ero momorpro o0bsicauTs | u |l 3akonbI poTorddexTa?
62. KakoB ¢pusndeckuii cMbicn paboThl Beixona? Uto Takoe kpacHas rpanuna Gporodpdexra?

63. 3ammmute GopMyy IS ONpEACTICHIs AaBiIeHUe cBeTa. Kakne KOMITOHEHTHI BXOIAT B opMyTy?

64. KaxoBblI 3KCIIEpIMEHTAIBHBIC TTOITBEPKACHHIS KBAHTOBBIX CBOICTB cBeTa?

65. Uro rtakoe 3¢ddexr Komnrona? B yem orimume xapakrepa B3aMMOJECHCTBHS (OTOHA W DJIEKTPOHA IPH
¢dororddexre u 3dpdexre Komnrona?

66. Uro Takoe criekTpasibHbIe cepun? 3amucarsh Gpopmyity bansmepa.

67. Cdopmynupyiire nocrynarsl bopa. Kak ¢ ux nmoMoruipio 00bsCHIETCS IMHEWYaThIi crieKTp atoma?

68. Kakue ocHOBHBIC BBIBOJBI MOXHO C/elaTh Ha OcHOBaHMM ombiToB @panka u [epua?B yem cocrout
KOPITYCKYJIIPHO-BOJIHOBOH JTyaJIU3M CBOWCTB BellecTBa?

69. B uem cymmHocTs rumotessl e bpoiina? Kakumu cBoiictBamu o6manaroT BoHBI e bpoitna? Kak Haxomures
JUTMHA BOJIHBI J1e bpoiinsa?

70.  Cdopmymupyiite cooTHOmEeHHs HeonpeaeneHaocTei? KakoB ux ¢pusndecknii cMbIc?

71. Kakas Benn4mHa Ha3bIBaeTCS BOJIHOBOHM (yHKIMer? UTo ompenenseT KBaapaT MOIYJs BOJHOBOH (QyHKIm?
3anuninre ycaoBHe HOPMUPOBKH BOJTHOBOH (DyHKIMH, B 4eM ero (U3MUECKUI CMBICI?

72. Kak 3anuceiBaercsi obuiee ypaBHenue lllpenunrepa? Kakomy cOOTHOLIEHHIO KilacCH4eCKOW (DU3UKU OHO
COOTBETCTBYET?

73. Kak 3anuceiBaetcs ooOree ypapaenue lllpenunrepa s CTallHOHAPHBIX COCTOSHINA?

74. B gem 3akimrodaeTcs TyHHENbHBIH 3G dexT? Kak onpenesnsiercs k03 GHUIIMESHT MPO3pauHOCTH?

75. Kak 3anuceiBaetcs obuiee ypaBHenue lpenunrepa ans rapMOHUYECKOTO OCIUILIIsATOpa?

76. UYrto xapaKTepH3yIOT KBAaHTOBBIC YHCJIa: IJIABHOE, OpOHTaIbHOC M MarHuTHOe? Kakue 3HAYCHUS OHH MOTYT
MPUHUMATH?

77. Cdopmynupyiite npaBuia oToopa.

78. B uem cocrour npunnun [laymu? Kak ¢ momomipio Hero oO0bsSCHUTH [lepnoaudeckyro cHCTEMY 3JIEMEHTOB
J.N. Menneneena?

79. Cdopmynuposars noctyiatsl bopa.

80. UYro Takoe noryonieHue, CIIOHTAHHOE U BBIHYKJeHHOE H3y4yeHus? KakoBbl nx cBoiicrea?

81. KakoB npuHImI paboTsl KBAHTOBOTO reHeparopa? I'je npuMeHsoT j1azepbi?

82. Yro takoe sapo? KakoBbl OCHOBHBIE CBOWCTBA M CTPOCHHUE siapa?

83. Kak ompenensiercst SHEprusi CBA3M spa, ylelbHas sHeprus cBsizu? Uto takoe nedekt macchl sapa aroMa u
KaK OH OIpeaensercs?

84. KakoBbl OCHOBHBIC CBOMCTBA SACPHBIX CHII?




85.  Uro npexacTaBisitoT co00i KareabpHas 1 000JI04eYHast MOJICNIN aTOMHOTO siapa?

86. Kak 3amuceiBaeTCs 3aKOH paJIOaKTUBHOTO pacnana? Uro Takoe nepuox nonypacnana? Yemy oH paBeH?
87. Kaxossl npaBuia cMmerenus (npasuna Pasuaca u Coanu) npyu paJuoakTUBHEIX aibda 1 6era pacnanax?
88. Uro coboii mpeacrasinser anbda pacnan? Kak Mo)KHO 3amucarh 9Ty peakuuio?

89. Uro coboii npeacrannser Oeta pacman? Kak MOKHO 3amucaTh 3Ty peakiuo?

90. KakoBsl cBOVicTBa ramMma pacrazaa?

91. Yro Takoe smepHas peakunsa? I1o KakuM MpH3HAKAM MOKHO KIaCCH(HUIIMPOBATH SIICPHBIC PEaKIIHN?

92.  Yro mpexncraisieT coOoH memHas peakuus AeneHus saep? [IpuBennre npuMeps.

3amaun 1719 NPOBEPKH YMEHMIl M HABBLIKOB:

1 MarepuanpHasTOYKaCOBEPIIACT TapMOHIYECKIE KoyebaHus ¢ mepuomoM Tu ammmrtynoin 4. Korma cmemenue
TOYKM PaBHO X1, TO  CKOpPOCTbEEepaBHAa 1, a TPH CMCEHOIGHMH X2 CKOPOCTh €€  paBHA
02.CMEIIeHNENCKOPOCTROMPEACTAIOTCATIOa0COMIOTHON  Bemuuae.  OmpenenuTts mnepuon 7, ecnmud  Xi=3,4cwM;
01=7,5¢cM/c; Xo=4,2¢cM; 02=6,3cM/c.

2. AMIUTITY1a TapMOHWYECKUX KOJIe0aHUH MaTepUuaIbHONTOUKH A=2cM,nonHas sHeprus konebannit W=0,3mMk/Ix.
[Ipu xakOM cMELEeHNH XOT IOJIOKEHUsI PaBHOBECHS Ha KOJIEOIOIIy 0Cs TOUKy ieiicTByeT cuia F=22,5mMxH?

3. Teno mBixetcs non neicTBrueM cuiibl F=F,-cos(ot) mo 3axkony x=C-sin(wt). Haiitu paboTy cuibl 3a Bpems ot t=t,
1o t=t.. Haiitu paboTy cHJiIbl 32 OJJMH IEPUOJ] JEHCTBHS M CPEAHIOI0 MOITHOCTB 3aTOT )K€ IEPUO/I.

4. Toyka y4acTBYeT OJJHOBPEMEHHO B JIByX B3aMMHO MEPIEHANKYISPHBIX KOJICOAHHSIX, BRIPAXKCHHBIX ypaBHEHHSIMHU
x=2-sin(ot);y=—cos(mt) (cMemeHns gaHbl B caHTUMeTpax). HalTH ypaBHEHHE TPAaeKTOPHHU TOYKU H IIOCTPOUTH €€ Ha
yepTexe. OnpenenuTs CKOPOCTh M yCKOPEHNE TOUKH B MOMEHT 1=0,5c.

5. INopureHs MacCOMMIENHT MMIMHAP C Ta30M Ha [[BE paBHbIC YacTH. J[OIMycTHM, 4TO MOPIICHb CABUHYJIHN BIEBO HA
paccTosiHHE X ¥ OTIYCTHIH. [lonarast, 9To mporecc H30TePMUIECKIM, OIPEISIIUTh YaCTOTy KOJICOAHHH TOPIIHS.

6. Ompenenuts nepuox kKonedanuit prytu MmaccbiM=200r, HATUTOH B M30THYTYIO TPYOKY, IpaBoe KOJICHO KOTOPOM
cocraBnsgeT yroa o=30°. ¢ BepTukanblo. Ilnomans ceueHus kaHana TpyOku S=0,50cM? Bs3kocTblo pTyTH
npeHeOpeys.

7. bamon BMectumocthio V = 20 1 3anonHeH azotoM npu temneparype T=400K. Korja yacTth raza nuzpacxojoBanm,
JMaBiicHue B OamioHe moHu3mwiock Ha Ap = 200 k[la. OmnpenenuTs Maccy M HM3pacxoj0BaHHOTO rasza. IIporecc
CUHUTATh U30TEPMHUUYCCKUM.

8. Haiitn mnoTtHOCTH p a3ota npu Temneparype T =400 K u naBinenun p =2 Mlla.

9. OHpeZ[eJ'II/ITL CpCAHIOI0 KBAAPATUIHYHO CKOPOCTh <VK8> MOJICKYJIbI I'a3a, 3aKJIYCHHOI'0 B COCY BMCCTUMOCTBIO

V =2 n nopx naBnenuem p = 200 k[Ta. Maccarazam=0,3r.

10. Ilpu m3oTepMHuyYecKOM pacmupeHnn a3ota npu temneparype 7 = 280 K o0beM ero yBemudmics B IBa pasa.
Omnpenenuth: 1) coBepIIeHHYIO NMpH paciIupeHun raza padory A4; 2) m3meHenne AU BHyTpeHHeH sHepruu; 3)
KOJIMYECTBO TeIuIOoTH Q, moydeHHoe razoM. Macca azora m = 0,2 kr.

11. WpneanbHEIi Ta3 coBeprraeT ki KapHo mpu Temmeparypax temtonpueMuuka 7> = 290 K u temmoornaramnka 71
= 400 K. Bo ckompko pa3 yBeNHYHUTCS KOI(PPHUIMEHT TMONE3HOTO MCUCTBHUS 1| IMKJIA, €CIH TeMIleparypa
TEIUIO0TAATYHKA Bo3pacTeT A0 T Y =600 K?

12. T"a3, coBepmaromuii 1ukn KapHo, otnan terutonpueMHuKy 67 % TEIUIOTHI, MOJYYSHHOW OT TEIIOOTIATYHKA.
Omnpenenuts TeMnepatypy 7> TEIUIONPHEMHHNKA, €CIH TeMIeparypa Temtootaarduka 71 =430 K.

13. Ha TOHKMii CTEKJSIHHBIN KIIMH MaJaeT HOPMAJIbHO TapajulesIbHbIi My40K CBeTa C JJIMHOM BOJMHBI A = 500 HM.
PaccrosiHie MeXIy COCETHHMH TEMHBIMH MHTEP()EPCHIIMOHHBIMHU IMONOCAMH B OTpakeHHOM cBete b = 0,5 mm.
OnpenenuTs yroy o MeXIy HOBEPXHOCTSIMM KinHa. [lokazaTens MpeIoMIIEHHUs CTEKJa, U3 KOTOPOTO M3TOTOBJIECH
KkiauH, N =1,6.

14. Ha MputbHyt0 MieHKY (n=1,3), HaXOJAIIyIOCS B BO3AyXE, MajaeT HOPMaJIbHO My4OK Jiydel Oemoro cBera. [lpu
Kakoll HauMeHblel ToimuHe d IUIEHKH OTPaKEHHBIH CBET ¢ JUIMHOW BONIHBI 0,55 MKM OKakeTCs MaKCHMalbHO
YCHJICHHBIM B pe3yJbTaTe HHTephEepeHIINH?

15. Paguyc 4 werBepToii 30HBI ®OpeHens s TUIOCKOTO BOJHOBOrO ()poHTa paBeH 3 MM. OmpenenuTs paguyc 6
mectoi 30861 Openens.

16. Ha menp mmpuHoit a=0,05MM mamaer HOpMaiabHO MOHOXpoMmaTtmdeckuid cBeT (A=0,6MkM). OmpenenuTts yroi
MEX/1y IEepBOHAYaIbHBIM HAIIPaBJICHHEM IyYKa CBETa W HAIIPaBJIEHHEM Ha YETBEPTYIO TEMHYIO AU(PPAKIHOHHYIO
HOJIOCY.

17. Ha moBepxHOCTh AU(MPAKIIMOHHON PEIIETKH HOPMAIBHO K €€ MOBEPXHOCTH MajaeT MOHOXPOMATHYECKUH CBET.
IlocrostrHas UQpPaKINOHHONW pemeTkd B N = 4,6 pa3 Oonbplie ATHHBI CBeTOBOW BONHBEL. Halith obmee uncino M
JTUPPaKIHOHHBIX MAaKCHMYMOB, KOTOPBIE TEOPETUIECKH MOXKHO HAOIIOaTh B JAHHOM CITydae.

18. Yron najeHus € Jyda Ha NOBepXHOCTh crekna paseH 60°. TIpu 5TOM OTpaXkeHHBIH My4OK CBETa OKa3ascs
MaKCHUMalbHO MOJIAPU30BaHHBIM. ONPEeeNuTh yrod &7 NpeoMIeHus JTyda.

19. Onpenenuts Temmepatypy 7 W dHEPreTHYSCKYIO CBETHUMOCTh Re aOCOIIOTHO YEpHOIrO Teja, CCIH MaKCHMyM
SHEPTUH M3ITyYeHHS IPUXOIUTCS HA JJINHY BOJIHBI Am = 600 HM.

20. ®oron c¢ sueprueit € = 10 3B namaer Ha cepeOpsiHYIO IUIACTHHY M BbI3biBaeT (orodddexr. Onpenenutsb
HUMIIYJbC p, IOJNYYSHHBIN MIIACTHHOMN, €CIM PHHATH, YTO HANIPABICHUS ABIDKEHHS (POTOHA M JOTOINEKTPOHA JIS)KAT




Ha OJIHOM MPSMOIi, NepHIeHIUKYISIPHON NOBEPXHOCTH MIACTUHBI.

21. JlaneHue cBeTa, NMPOU3BOJMMOE Ha 3€pPKAJIbHYIO MOBEPXHOCTh, p = 5 Mlla. Onpenenuts KOHLEHTPALUIO No
(hoTOHOB BOJIM3M TOBEPXHOCTH, €CIIM JUITMHA BOJIHBI CBETA, [14/IAI0IIET0 Ha MOBEPXHOCTh, A = 0,5 MKM.

22 Yactuna B OECKOHEYHO TIJIyOOKOM, OIHOMEPHOM, INPSIMOYTOJbHOM IOTEHLHAJIBHOM SIIMKe 1 HaxomuTcs B
BO30YXAeHHOM coctosiHud (N=3). Ompenenuth, B KaKHX To4Ykax uHTepBaia 0 < X <| MIOTHOCTH BEPOSTHOCTH
HaXO0JKICHUS YaCTHULIbI UMEEeT MaKCUMAaJIbHOE U MUHUMAJIbHOE 3HAUCHUSI.

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

24. AxTHBHOCTH A HeKOoTOporo wnsoroma 3a Bpems t=10 cyrox ymensmmnace Ha 20%. OmnpeneiuTsh nepuoj
nonypacnaza T2 3TOro u3oTora.

25. OnpezieauTh KOJMYECTBO TEMIoThl Q, BhImeNsroleiics npu pachaje pajoHa akTMBHocThio A=3.7-10'° Bk 3a
Bpems t=20 muH. Kunernueckas sueprus T BelneTaromiel u3 pajoHa o-4acTUIlbI paBHa 5.5 M»aB.

IlepeyeHs BONpPOCOB K J1a00paTOPHBIM padoTaM, BHINMOJIHAEMbIM B Mpolecce H3y4YeHHs AUCHUTLTHHbI
(Monyas, npaktuku, HUP)

JIABOPATOPHAS PABOTA Nel
H3yuenue 3aTyxaomux Kojaed0anuii pu3n4eckoro MasiTHUKa

1. Kaxko#i MasiTHUK Ha3bIBaeTCs HU3MYECKUM?

Kak 3aBUCHT aMIUIUTY A 3aTyXalOIUX KoJleOaHui OT BpeMeHn?

3. [Maiite ompeneneHue Kod(QQUIMEHTa 3aTyXaHWs, 4YacTOTHI, JIOrapu()MHYECKOTO JEKPEMEHTa 3aTyXaHWUs,
JIOOPOTHOCTH KOJIeOaTeNbHONH CUCTEMBI.

4. Ot 4ero 3aBUCHUT IEPUOJ 3aTyXarOIUX KoyebaHuit?

5. Cdopmymupyiite ycIoBHUs allepHOANIECKOTO MTPoIIecca

N

JIABOPATOPHAS PABOTA N2
H3yuyeHne BBIHYKAEHHBIX 3JIeKTPUYECKUX KoJIe0aHuil

B gem orinume coOCTBEHHBIX KOJIEOaHUH OT BHIHYKACHHBIX ?

OT yero 3aBUCHUT BEJIMUMHA TOKAa B KOHTYpPE IPHU BBIHYXKICHHBIX KONeOaHuAX?

B geM 3akirodaeTcs ycioBHe pe3oHaHca B KOHType?

Kaxumu cioco6amu MOXHO MOJIyYHUTh YCIOBHE pe3oHaHca?

Kakue BbIBOJIBI MOXKHO ClIIENIATh 1O SKCHEPUMEHTAIBHO TT0JIyYeHHBIM rpadukam?

grwbE

JIABOPATOPHAS PABOTA Ne 3
Onpeaenenne OTHOLIEHUS TeNJIOEMKOCTell BoO31yxa

1. CdopmynupyiiTe epBoe HadaJI0 TEPMOANHAMHUKH.

2. Tlouemy npu onucaHuu TEIUIOBBIX SIBIECHUH BBOAAT jBe Teroemkoctd - C o u C 0 ? [aiite ompeneneHue
TEIUIOEMKOCTH.
3. Kakas u3 TemmoeMkocTeii OobIIe A BO3IyXa - Cv wm C p U nouemy?
4. TlpuBenute B KoopanHaTax PV rpaduku Ui aanabaTn4eckoro 1 H30TePMHUIECKOT0 IPOIIECCOB.
5. TloyeMmy npu OTKPBITHHU KpaHa B JaOOPAaTOPHOW YCTaHOBKE MPOUCXOINT aAnabaTHYeCcKoe pacIiupeHne Bo3ayxa?
6. Moryrt i1 ObITh IPUBEACHHBIC B OMMUCAHUH JJAOOPATOPHOH pabOThI (PU3MUYCCKUE BETMUMHBI OTPUIATEIBHBIME?
JJABOPATOPHAS PABOTA N4
H3zydenne qudpaxuuu ceera Ha THGPAKIUOHHOI pelieTKe.
1. Yro Takoe mivHa BOJHBI?
2. Yro Takoe MOHOXPOMAaTHYECKHH CBET?
3. Uro Takoe qudpaKIHOHHAS peIIeTKa?
4. Uro Takoe qudpaxius?
5. 3anmmute pabouyro ¢opMyny IS ONpeAeNeHHs] UIMHBI BOJHBI W YKOKWATE, KaKue MPHUOIMKEHUS

HCIIOJIB30BAJIMCH IPU €€ MOJIYYCHHNH.
6. Ha3sosure HMHTEPBAJI JJIMH BOJIH BUIUMOI'O CBETA
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JJABOPATOPHAS PABOTA N5
H3y4yenne nosisipu3anuu cBerTa.

Yro Ha3bIBAIOT MONApH3anueil cBeTa?

Kakoii cBeT Ha3bpIBaeTCS IIOCKOIOISAPU30BAHHBIM?
Chopmymupyiite 3akoH Maoca.

Kak cBsi3aHBI HHTEHCUBHOCTD ¥ aMILIUTY/a CBETOBOM BOJIHBI?
Copmymupyiite ycrnosue bproctepa.

[IpuBennTe IPUMEPHI NCTIONB30BAHNSA HOJISIPU30BAHHOTO CBETA.

JIABOPATOPHAS PABOTA Ne 6
H3zyuyenne BHemnero porodrdpdexra

B uem 3akirouaercs sBiaeHUe (HOTOIEKTPOHHOM dmMHCCHN?

ChopmynupyiiTe SKcIIepuMeHTaIbHBIE 3aK0HBI CTOJIeTOBA 1L BHEITHETO (poTod(hdekTa?

Kak ycTpoeH BakyyMHEIH (POTO3TIEMEHT?

Ot 4vero 3aBucHT Benm4unHa GoToTOKA?

UYeM 00BsICHACTCS HAINYNE TOKA HACBIIIEHHS y Ta30HATIOIHEHHBIX (DOTO3IEMEHTOB?

OOBsICHUTE TEPMUH «33JCP>KUBAOIIAS PA3HOCTh MOTCHIHATIOBY

OT 4ero 3aBUCHT CKOPOCTh (POTOINEKTPOHOB?

[TpuBenure oObsicueHne GpoTorddekra, KoTOpbIe AaT DUHIITEHH.

Sanuimrte ypaBHeHHe DiHIITEHHA 11 hoTodddekra.

Yro noHMMAIOT MO KpacHOH rpanuueil potorddekra? Kak ee MOXKHO ONpeAEIUTh IKCIIEPUMEHTAIBHO?

JIABOPATOPHAS PABOTA N7
N3yyeHune cneKTPOB PTYTH M HEOHA M TPAAYHPOBKA MOHOXPOMATOPA IO UX CHEKTPAIbHBIM JUHUAM

Cdopmynmpyiite moctymnatsl bopa.

OObsicHUTE (PU3UUECKHUN CMBICI MOCTyNaTa bopa 0 KBaHTOBaHWM MOMEHTa KOJIMYECTBA ABM)KECHHS 3JIEKTPOHA B
aTome?

OOmpsicHUTE, KAKHM MPOIECCOM, MPOUCXOISIIMM B aTOMaX, COOTBETCTBYIOT IOSIBIICHHS OJHOW JIMHUH, CEpUU
JIMHUH U BCEX JINHUU B CIIEKTPE U3JIyYEHUS.

KakoB (hn3uueckuii CMbICI SJHEPIrHH HOHHU3AIMH?

Uro o3HaYaeT TepMUH "IHEPTreTHUECKUI ypOoBeHb'"?

KakoBBI CIEKTPBI M3Ty9EHUS OTAEIBHBIX aTOMOB, MOJIEKYII?

OueHoYHbIe MaTepUaJibl (OIIEHOYHbIE CPEICTBA), HCMOJb3yeMble Il IK3aMeHa

OK3aMeHAlMOHHBIA OWJIeT BKIIIOYaeT B ce0si 2 TEOpeTHMYECKMX BONPOCa W3 YCTAHOBJICHHOTO IepedyHs u 1
NPaKTHYECKUI BONPOC (3a/1a4y) MO TeMaM, H3JI0KeHHBIM B 4 paszene nanuoi PII/I.
Bbunets! xpansTcs Ha kKadeape U yTBEP)KICHbI 3aBeIyonUMKadeapoi.

MeToauKa OLIEHKH Pe3yJIbTATOB 00yUeHHs M0 JUCHHILINHE (MOaYJ10, mpakTuke, HUP)

e TpeboBaHUs K OICHUBAHUIO B COOTBETCTBUH C YUCOHBIM IUTAHOM: 9K3aMEH B 4 ceMecTpe.

e (Cucrema OICHMBaHHMS, UCTIONb3yeMas TperogaBaTeieM il TeKyIIeil OIIEHKH YCIeBaeMOCTH - OalIbHO-
peUTHUHrOBas:
- mocenienue 3anatuii — 0,5 6amna 3a 1 3ansTue (Bcero 23 3aHATHA), UTOTO He OoJiee 16 6anmos;
- BBITIOJIHEHHE JIA0OPATOPHBIX paboT — paboThl — 1o 4 O6amia, utoro He 6osee 20 6aymos;
- BBINOJIHEHHE JOMAIIHKUX 3aJaHui — 1o 6 6a/uioB, HTOTO He OoJiee 12 Gaios;
- BBITIOJTHEHHE KOJJIOKBHYMOB — 110 6 6ayuioB, utoro He 6osee 12 6amios.
HUTOTI'O ne 6onee 60 6anmnoB B cemecTpe.

e  VYcroBue J0ITycKa K IK3aMeHy 10 IUCIUIDINHE — Hatngre He MeHee 40 6amioB ceMecTpoBOi pabOTHI.

e  MeToauka pacyera OLCHKH HA JK3aMCHE.
OtBet Ha 3k3aMeHe oneHuBaeTcs B 40 6aios: 10 30 0amwIoB 3a OTBET HA TEOPETHUYESCKHIE BONPOCH 10 10
0aJuIOB 3a OTBET Ha MPAaKTHYECKOEe 3amaHue. Kpurepun ompenescHus OIICHOK Ha 3K3aMCHE H3JIOKCHBI B
paznene 5 Ilomoxenust o mpomexyTouHoi arrectanuu cryaeHtoB PIAOY BO HUTY «MHUCuC» (I1
239.09-14)




6. YY4EBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE JUCLUIINHBI
(MOJYJISI, MIPAKTUKHU, HUP)

6.1. PexoMenayemast quTeparypa

6.1.1 OcHoBHas UTEpaTYypa

O0o03Haue ABTOpBI, 3ariiaBue bub6aunoreka HM3parenncTBo,
HHE COCTABUTEJIH o
J 1.1 Tpodumona, Kypc ¢uzuxm. I'd HUTY MUCuC. VYueb. mocobue
T.1. Il By30B @ 7-€
u3g. crep. /T.W.
Tpodumona. —
M.: Breicl. mk.,
2003 .- 541 c.
JI1.2 A.T'. Yepros, 3amavHuK 10 (PU3UKE. I'd HUTY MUCuC. VYueb. mocob. /
AA. ATI.  Yepros,
Bopo(ﬁ,eg A.A. BO[}O6BCB.
- 4-e  wm3pm.,
nepepal. ¥ JIoI .
— M. : Beicm
mk., 1981 . -
496 c. : un.
6.1.2 lonoJiHUTEIbHAS JTUTEPATYypa
Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka HU3narenncTBO,
HHE COCTABUTEJIH o
J2.1 KamytkuH, Dusuka: Mexanuka. | http://elibrary.misis.ru/actio | Yue6. mnocobue
JL.E. Mornekynspaas Gpusuka. n.php?kt_path_info=ktcore. | ans
SecViewPlugin.actions.doc | mpakTH4ecKux
ument&fDocumentld=9548 | saustuit. Y I/
A.E. KamyTkus,
B.B.
IITamuuaCcKHH,
1O.A. Paxmranr;
nox pen. J.E.
Kanytkuna. —
M.: Uza. Hdom
MUCuC, 2014.
—135¢c.
JI2.2 I'® HUTY MUCuC
6.1.3 MeToanueckue MaTepuabl
O6o03HaYEeH ABTODBI, 3arnaBue Bbubmmorexa W3narenscTBo,
ne COCTaBUTEIHN ToJ
J133
6.2. Ilepeuennb pecypcoB MHGPOPMALHMOHHO-TeTeKOMMYHUKALMOHHOM ceTH «AHTEepHET»
91 1. Omnexrponnasa 6ubnmoreka HUTY «MUCuC».
Hocrym: http://elibrary.misis.ru
Onucanue pecypca: http:/lib.misis.ru/elbib.html
52 1. DOmnextponHas OuOnuoTeyHass cuUcTeMa  «YHHBEpPCHTETCKas  OuOMMoTeKa»
ONLINE.Toctyn: http://biblioclub.ru
23

6.3. IlepeyeHb NPOrpaMMHOro odecneyeHust

111

| 1. Windows Professional 10, Office Professional Plus 2016, Windows Server Standart 2016.



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

. Hepeqeﬂb I/IH(l)OpMalIl/IOHHbIX CIIPAaBOYHBIX CUCTEM U HPOCI)ECCI/IOHQJILHLIX 0a3 JAHHBIX

ni

Hns  dopMupoBaHusi HEOOXOMUMBIX  MPO(ECCHOHANBHBIX  KOMIICTCHIUH Y
oOyuatomuxcs Hanpasierns 21.05.04 «'opHoe gemo» B mporiecce W3yYeHHS TUCIUILTHHBI
«®Du3zuka 3» NPUMEHSIOTCS CIICAYIONUE 00pa30BaTEIIbHBIC TEXHOIOTHU:

JIeKIIMOHHBIC 3aHITHS TIPOBOJIATCS C UCIOIB30BAHUEM MYJIbTUMEIUUHBIX CPEICTB.

[lpu mpoBeAeHWUM 3aHATHH JEKIIMOHHOTO W MPAKTHYECKOTO THUIIOB MPHUMEHSIOTCS
WHTEPAKTHBHBIC METOJIbI OOYUCHUS: JICKIUS-TPE3CHTAIINS, aHAJIN3 TIPAKTHUECKUX CHTYAaITUH.

WHTepakTUBHBIC TEXHOJIOTHH B M3YYCHHH JTUCIMILIUHBI CBS3aHBI C MCIIOJIb30BaHUEM
KOMIIbIOTEpA:

-  W3ydYeHWe MaTepHajoB pa3MEIIeHHBIX Ha pecypcax HH(MOPMAIMOHHO-
TEJICKOMMYHHUKAITMOHHOM ceTr «HTepHeT (11. 7);

- paboTa C 3JICKTPOHHBIMU YYCOHUKAMHU, B TOM YHUCJIC U3 AJICKTPOHHO-OUOINOTEUHBIX
CHCTEM.

JlaGopaTopHble  pabOTBI NPOBOIATCS B  J1a0OpaTOPUM C  KCIIOJIB30BAHUEM
00opymoBaHMs. Hust 00paboTKu 3KCIICPUMEHTAIBHBIX JTAHHBIX
HCTIOJTb3YETCSABBIUNCITUTEbHAS TCXHHUKA.

OnekTpoHHass  MHGOPMAIMOHHO-OOpa3oBaTelbHas cpela  Oa3upyromascs  Ha
mwiardopmax Canvas u 1C:YHUBEpCUTET 00CCIICUMBACT:

— JIOCTyHn K Yy4eOHBIM IUIaHaM, pabo4YMM NporpaMMmaM JAWCIMIUIMH, NPAKTUK, K
W3JIAHUSAM  DJICKTPOHHBIX OHONHMOTEYHBIX CHCTEM HW JJCKTPOHHBIM 00pa30BaTEIbHBIM
pecypcawm;

—  B3aUMOJICHCTBHE MEXIY YYaCTHUKAMH 00pa30BATENBHOTO MPOIECCca, B TOM YHCIC
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOAEHUCTBUS TocpeicTBOM ceTH "HTepHer".

n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI
MOAYJIA, MPAKTUKH, HUP)

7.1

1. JlaGopatopHeii ontudeckuit komruiekc JIKO-1 ams m3yueHHs 3aKOHOB T'€OMETPHYECKON ONTHKH,
(doromerpuu, naTepdepeHunu, AMppPaKUy ¥ MOJISIPU3aLUK CBeTa — | IMIT.;

2. Jlabopatopublii ontuyeckuii komiuiekc JIKO-5 s M3ydeHHsT 3aKOHOB T€OMETPHYECKOH U
(hm3KM4ecKoil ONTHUKHY U SBICHUS AUCIEPCHH — | ImT.;

3. YcTaHOBKA C TOHHOMETPOM JUIS ONPE/ICIICHHsS AJIMH BOJIH JIMHUH CHIeKTpa pTyTH — 1 1T.;

4. YcTaHOBKA 110 M3YYEHUIO 3aKOHOB PoTodpdexTa — 1 mT.;

5. YcranoBka ¢ TOHHOMETPOM JUTSI UI3MEPEHHS yTJIa MEXy TPaHsAIMHU IPU3MBI — 1 mT.

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

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

8. YcranoBka 1o onpenenenuio kodpduiuenta [lyaccona — 1 mr.;

9. KoMmriekT yueOHO# Mebenu Ha 24 TTocaJjOuHbIX MecTa.

1.

METOAUYECKHUE YKA3AHUS U1 OBYYAIOIIUXCA 11O N3YUYEHUIO TUCHUTIJINHBI

(MOZYJISL, IPAKTHKHA, HUP)

1. Vuebnoe mocobue. JlaboparopHblii npakTukyM 4. Ne2 «KoneOGanust u BosHB.O.C.




Kpasuosa, U.E. JIykssHoB, 2018 T.
2. YueOHoe mocobue. JIaboparopusiii mpakTukyMm 4. Ned «KBaHTOBas u simepHast hu3HKa»
0O.C. KpaBuosa, U.E. JIykesnos, 2018 T.
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