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k..H. 1.1. MypraeBa



1. HIEPEYEHD PE3YJIbTATOB OBYUYEHMUSA 11O JMCIIUITJIMHE

B pesynprare OCBOEHHS AUCHUILIUHBI y OOYYaIOIIUXCSA JOJDKHBI OBITH C(HOPMHUPOBAHBI
caeayromuye oonenpodecCHOHAIbHBIC KOMIIETCHIIMHA B MPO(eCcCHOHATbHBIC KOMIETCHITNH:

HaumenoBanue KOMIICTCHIIMH

Ko xomnereHmm

Crioco0eH MpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE
3HaHUsS, METOJbl MATEMATUUECKOIO aHAJIN3a U MOJIETIUPOBAHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIEIOBAaHUS B
1poeCCUOHATILHOM JIeTEIbHOCTH

OIIK-1

(hopMUPYIOINUX ITH KOMIETEHITUU corjacHo yuyeoHomy tutany OITOIT

MNPOI'PAMMBbI
Jannast ydeOHas AMCHMIUIMHA OTHOCUTCS K 00s3aTeNbHOM YacTH 00pa3oBaTenbHON
nporpammsbl 09.03.02 «ubopmaIimoHHbIe CUCTEMBI M TEXHOJIOTHI.
B rtabmuue 1 mpencraBieH nepedyeHb KOMIETCHIMA C YKa3aHUEM IMEpPEYHs TUCIUILINH,

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM

aHaJM3a U MOJEIMPOBAHUS,
TEOPETHIECKOTO U
IKCTIEPUMEHTAIILHOTO
UCCIIeIOBAHUS B
npoheccHoHANBHOM
JIeSITENTBHOCTU

Taobnuua 1
Kon HaunmenoBanue [IpenmectBytromue [Tocnenyromue
KOMIIETEHIIMM | KOMIIETEHIIUH, JUCLUTIIUHBI, JUCUUILIUHBI,
dopmupyeMoii B pamkax | popmupyroue dopMupyolIe YKa3aHHYIO
OCBOCHUS AUCLUIUIMHBI YKa3aHHYIO KOMIIETECHIIUIO
KOMIIETEHIIUIO
OIIK-1 Crioco0OeH mpUMeHSITh HNudopmatuka ONEeKTPOTEXHUKA,
CCTCCTBCHHOHAYYHBIC U SJICKTPOHHKA U CXEMOTCXHUKA
oOmenH)KeHepHbIe 3HAHUS, IIporpammupoBanue
METOABI MATEMATHYECCKOT'O Marematuka

Maremaruyeckas JIOTUKA U
TEOpHS ATOPUTMOB
OrnepalinoHHBIE CUCTEMBI
JluckperHas MareMaTuka
Teopwust ynpaBineHus

Y4eOHas mpaKkTHKA.
O3HakOMUTENbHAs MPAKTUKA
HNuxenepHas u
KOMITbIOTepHas Tpaduka
MeToabl ONITUMH3AIAU
3amuTa BBIITYCKHOM
KBATH(PUKAITHOHHOW PabOTHI,
BKJIFOYAsl ~ TMOJTOTOBKY K
npoueaype 3aIUTHI u
MIPOIEAYPY 3AIIHUTHI

* B KauecTBe dTana (GOPMHPOBAHUS KOMITETCHIIMI HCIIOIB3YIOTCS HOMEPa CEMECTPOB coracHo yueonoro rmrana OITOIT




[lepeyeHpb MIaHUPYEMbIX PE3yJIbTaTOB O0yUYEHHSI, COOTHECEHHBIX C MJIAHUPYEMBIMHU pe3yJibTaTaMu
OCBOEHUSI OCHOBHOM Mpo(heccHoHanbHOM 00pa30BaTeIbHON MPOrpaMMbl HAIIPaBJIEHUS TOATOTOBKH,
MPECTaBIICH B TaOIHIIE:

Kon u HaumeHnoBanue Kon n HaumeHoBaHME HHIMKATOPA JOCTUKEHUS KOMIIETEHIINT
KOMIETEHIIMHA

OIIK-1. Cnoco6en npumensts | OIIK-1.1. [IpuMensieT ectecTBeHHOHAYYHBIE 3HAHHS B IPOQecCHOHATBEHON
€CTECTBEHHOHAYYHbIC U JeSITENbHOCTH

00IIIenHKECHEPHBIE 3HAHUS,
METO/IbI MATEMATHUECKOTO
aHaM3a v MOJICTTUPOBAHUS,
TEOPETHUYECKOIO U
IKCIIEPUMEHTAILHOTO
HCCIIEIOBAHKS B
npodecCHOHaTBEHOM
JIEATENLHOCTH,




3. OFBEM JJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

OYHASA ®OPMA OBYUYEHMUA

Buj yueGHoii padoThI Bcero Cemectp
1 2

OO0uas TpyA0€MKOCTb M CUMILTHHBI 216 yac 108 gac 108 gac

6 3.e. 3 3.e. 3 3.e.
KonrakTHasi pa6oTa ¢ npenojaaBartesieM (Bcero) 112 64 48
B Tom uucne:
Jlexnun 48 32 16
[IpakTudeckue / ceMuHapCKUe 3aHATH - - -
JlaGoparopHble 3aHATHS 64 32 32
Koncynpranuu - - -
CamocrosiTesibHas padoTa (Bcero) 68 44 24
B mom uucne (eciu ecmv):
Pacuemno-epaghuueckas paboma - - -
Konmponvnas paboma - - -
Peghepam / scce / doxnao - - -
Unoe 68 44 24
Buja npoMexyTouHoii aTTecTaunu (3a4eT, IK3aMeH) DK3aMeH 3auer DK3aMeH

(36) (36)

3AOYHASA ®OPMA
Buj yueOHoit padoThl Bcero Cemectp
1 2

OO0mas TpyA0€MKOCTb 1M CHUILITHHBI 216 gyac 108 vac 108 gac

6 3.e. 3 3.e. 3 3.e.
KonrakTHas pa6ora ¢ npenoaaBartesieM (Bcero) 20 12 8
B ToMm uncne:
Jlexnn 8 6 2
[IpakTudeckue / ceMuHapCcKue 3aHsATH - - -
JlaGoparopHbie 3aHATHS 12 6 6
Koncynbranun - - -
CamocrosiTesibHast padoTa (Bcero) 160 96 64
B mom uucne (eciu ecmw):
Kypcosoii npoexm / paboma - - -
Pacuemmno-epaghuueckas paboma - - -
Konmponvnas paboma - - -
Peghepam / scce / doxnao - - -




Buj yueoHoii paGoThI Bcero Cemectp
1 2
HUnoe 160 96 64
Bujx npomexyTouHOii aTTecTanuu (3a4eT, YK3aMeH) DK3aMeH 3auer DK3aMeH
(36) (36)
OYHO-3A0OYHASA ®OPMA
Bua y4eOHoii padoThI Bcero Cemectp
1 2
OO0mas TpyA0€MKOCTb 1M CHUILIHHBI 216 yac 108 vac 108 vac
6 3.e. 3 3.e. 3 3.e.
KonTakTHas padora ¢ npenogasaresem (Bcero) 48 24 24
B ToMm unce:
Jlexiuu 24 12 12
[TpakTudeckue / ceMUHAPCKUE 3aHATH - - -
JlaGoparopHbie 3aHATHS 24 12 12
Koncynpranun - - -
CamocrosiTesibHasi padoTa (Bcero) 132 84 48
B mom uucne (eciu ecmv):
Kypcoesoti npoexm / paboma - - -
Pacuemno-epagpuueckas paboma - - -
Koumponvnasa paboma - - -
Peghepam / scce / ooknao - - -
Unoe 132 84 48
Bua npoMexkyTouHoi aTTecTanmnu (3a4eT, IK3aMeH) DK3aMeH 3ayer DK3aMeH
(36) (36)
4. CTPYKTYPA U COIEP KAHUE JUCIHUIIJIMHBI
4.1. KAJUEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE
OYHASA ®OPMA OBYUYEHUSA
No KosnnuecTBo yacoB Ha
/11 n1abop dopma
Tema MPaKTUYECKHE | aTOPH | CaMOCTOATE KOHTPOJIS
JIEKIUHU | /CEMUHAPCKHE BIC JTHHYIO
3aHATUS 3aHSIT paboty
usi
Cemectp 1
Pa3zpen 1. Mexanuka.
1 | Tema 1.1. Kunemaruka. 2 2 tect ACT




2 | Tema 1.2. JIunamuka. 2 tect ACT
3 | Tema 1.3. MowmenT 2 2 tect ACT
HMITYJIbCA.
4 | Tema 1.4. DHeprus 2 tect ACT
5 | Tema 1.5. JlmHamuka 2 2 tecT ACT
BPAIATCIIFHOTO ABIKCHUS
6 | Tema 1.6. DJIeMEHTBI 2 tect ACT
MEXaHHUKH CIUIONIHBIX CPEeJl
7 | Tema 1.7. PenstuBucTckas 2 tect ACT
MEXaHHKa
Paznen 2. TepMoguHaMHUKA U MOJIEKYJIIpHAs (pU3HKA
8 | Tema 2.1. 2 2 tecT ACT
deHoMeHoJIoTHIecKas
TEPMOJIMHAMMKA
9 | Tema 2.2. MomnekyasipHO- 2 2 tect ACT
KHHETHYECKasi TCOpHUs
10 | Tema 2.3. Craructuyeckas 2 tect ACT
dbuzuka
11 | Tema 2.4. DIIeMEHTHI 2 2 tect ACT
(bU3UYECKON KMHETHKHU
12 | Tema 2.5. 2 tect ACT
MakpOoCKONUYeCKHEe CUCTEMBbI
BJIAJIN oT TEIJIOBOTO
paBHOBECHSI
Pa3nea 3. Dy1eKTPpHM4€CTBO M MATHETU3M
13 | Tema 3.1. DnekrpocTaTuka 2 4 tect ACT,
OTYET IO
nabopaTopHOI
paboTe
14 | Tema 3.2. IlpoBogHuku B 2 2 tect ACT,
AJIEKTPUICCKOM T10JIe OTYeT IO
nabopaTopHOI
paboTe
15 | Tema 3.3. JludjexkTpuku B 2 2 tect ACT,
AJICKTPUICCKOM T10JIC OTYET I10
nabopaTopHOi
paboTe
16 | Tema 3.4. TIlocTossHHBIN 2 4 tect ACT,
SJIEKTPUYECKUMA TOK OTYET 1O
nabopaTopHOit
paboTe
17 | Tema 3.5. Maraurocraruka 2 2 tect ACT,
OTYET 10
nabopaTopHOit
paboTe
18 | Tema 3.6. MaruutHOE T0JI€ B 2 2 tect ACT
BEIIICCTBE
19 | Tema 3.7. DnexTpoMarHuTHas 2 2 tect ACT

MHAYKIOHA




20 | Tema 3.8. VYpaBHenus 2 2 tect ACT
MakcBemia
Htoro 1 cemectpy 32 32 44 3a4eT
Pa3znen 4. Kosedbanust 1 BOJHBI, ONITHKA.
21 | Tema 4.1. T'apmonuueckue 2 4 1 tect ACT,
KoJIeOaHus OTYET IO
nabopaTopHOI
paboTe
22 | Tema 4.2. BoJHbI 1 4 1 tect ACT,
OTYET I10
nabopaTtopHOit
paboTe
23 | Tema 4.3. WnurtepdepeHmus 1 4 1 tect ACT,
BOJIH. OTYET I10
nabopaTtopHOit
paboTe
24 | Tema 4.4. lndpakuus BoJH 1 1 tect ACT
25 | Tema 4.5. Ilongpu3amnus BOIH 1 1 tect ACT
26 | Tema 4.6. Ilormomenue u 1 1 tect ACT
JIMCTIEPCHS BOJH
27 | Tema 4.7. Henuneiinsle 1 1 tect ACT
MIPOIIECCHI B ONITHKE
Pa3nea 5. KBanToBas ¢pu3zuka
28 | Tema 5.1. KBanToBbie 1 4 1 tect ACT,
CBOMCTBa OTYET I10
3JIEKTPOMAarHUTHOTO nabopaTtopHOit
U3JTYYCHUS pabote
29 | Tema 5.2. 1 1 tect ACT,
DKCTepUMEHTANIbHBIC TAHHBIC OTYET I10
0 CTPYKTyp€ aTOMOB. nabopaTopHOH
paboTe
30 | Tema 5.3. DJIEeMEHTBI 1 2 tect ACT
KBAaHTOBOM MEXaHUKHU
31 | Tema 5.4. KBanTtoBo- 2 tect ACT
MEXaHUYECKOe ONMCaHKe
aTOMOB
32 | Tema 5.5. Onruueckue 2 tect ACT
KBaHTOBBIC T€HEPATOPBI
33 | Tema 5.6. DJIeMEHTBI 1 2 tect ACT
KBaHTOBOM CTAaTHCTHUKH
34 | Tema 5.7. DneMeHTHI (HU3HKU 2 tect ACT
TBEPJIOTO TeJIa
Paznen 6. SAnepnas ¢pusuka.
35 | Tema 6.1. DJIEMEHTBI 1 2 tect ACT,
KBaHTOBOH MHUKPO(DU3HKU OTYET I10
nabopaTopHOi
paboTe
36 | Tema 6.2. DieMeHTapHbIE 1 1 tect ACT,
YaCTHUIIbI OTYET I10
nabopaTopHOI
paboTe
37 | Tema 6.3. Kocmudeckue nydu 1 1 tect ACT




Paznen 7. ®uznueckas KapTUHA MUpa

38 | Tema 7.1. CoBpeMeHHas 1 1 tect ACT
Hay4yHasi KapTHHA MUpa
Htoro 2 cemectpy 16 32 24 Dx3aMeH (36)
3AOYHASA ®OPMA
Ne KoanyecTBO 4acoB Ha
n/n nabop D®opma
Tema MPaKTUYECKHE | aTOPH | CaMOCTOATE KOHTPOJIA
JEKIUU | /CeMHUHApCKUe ble TBHYIO
3aHATUS 3aHST paboty
ust
Cemectp 1
Paznen 1. Mexanuka.
1 | Tema 1.1. KunemaTuka. 4 tecT ACT
2 | Tema 1.2. Junamuxka. 4 tect ACT
3 | Tema 1.3. MowmeHT 4 tect ACT
HMITYJIbCA.
4 | Tema 1.4. Dueprus 4 tecT ACT
5 | Tema 1.5. Jnnamuka 5 tect ACT
BpaIaTEIIbHOTO JIBHYKCHHS
6 | Tema 1.6. DJIeMEHTBI 5 tect ACT
MEXaHUKH CILTOIIHBIX CPEJl
7 | Tema 1.7. PenstuBucrtckas 5 tect ACT
MEXaHHKa
Paznen 2. TepmoanHaMuKa M MOJIeKYJIsipHas (pu3nka
8 | Tema 2.1. 5 tect ACT
deHOMEHOJIOTHYECKas
TEPMOJIMHAMMKA
9 | Tema 2.2. MosekysipHO- 5 tect ACT
KHHETHUYCCKAsT TCOPHS
10 | Tema 2.3. Craructuyeckas 5 tect ACT
(dbuzuka
11 | Tema 2.4. DJIEeMEHTBI 5 tect ACT
(bH3MUeCKON KMHETUKHU
12 | Tema 2.5. 5 tecT ACT
MaxkpOCKOIHYECKUE CUCTEMBI
BJIAJTH oT TEIJIOBOTO
paBHOBECHS
Pa3nea 3. Di1eKTpH4€eCTBO M MATHETH3M
13 | Tema 3.1. DnekTpocTaTuka 1 2 5 tect ACT,
OTYET MO
nabopaTtopHOit
paboTe
14 | Tema 3.2. IlpoBogHuku B 1 5 tect ACT,
3JIEKTPUUECKOM I10JIe OTYET MO
nabopaTtopHoOit
paboTe
15 | Tema 3.3. JIudJeKTpUKH B 1 5 tecT ACT,




3JIEKTPUUYECKOM T10JIe OTYET 10
nabopaTopHOH
paboTte

16 | Tema 3.4. IlocToAHHBIN 1 5 tect ACT,
3JIEKTPUYECKUN TOK OTYET MO
nabopaTopHOH
paboTte
17 | Tema 3.5. MaraurocraTnka 5 tect ACT,
OTYET 110
nabopaTopHOH
paboTte
18 | Tema 3.6. MaruurHoe 1moJjie B 5 tect ACT
BEIIIECTBE
19 | Tema 3.7. DnekTpoMarHuTHas 5 tecT ACT
WHYKIHS
20 | Tema 3.8. YpaBHeHUs 5 tecT ACT
Makcsemia
Hrtoro 1 cemectpy 2 96 3a4eT
Pa3nen 4. Konedanusi 1 BOJIHbBI, ONITHKA.
21 | Tema 4.1. T'apmonuueckue 1 3 tect ACT,
KoJIeOaHus OTYET I10
nabopaTopHOi
paboTe

22 | Tema 4.2. BomaHbl 3 tect ACT,
OTYET IO
nabopaTopHOI
paboTe

23 | Tema 4.3. WaTepdepeHus 3 tect ACT,

BOJTH. OTYET I10
nabopaTopHOi
paboTe
24 | Tema 4.4. ludpakuus BOJH 3 tect ACT
25 | Tema 4.5. lloaspuzaiiusi BOJIH 3 tect ACT
26 | Tema 4.6. Ilormomenue u 3 tect ACT
JIUCTICPCHS BOJIH

27 | Tema 4.7. Henunelinbie 3 tect ACT
TPOIECCHI B ONITUKE
Pa3nea 5. KBanToBas ¢pu3zuka

28 | Tema 5.1. KBanToBnie 0,5 3 tect ACT,
CBOMCTBa OTYET IO
AJIEKTPOMArHUTHOTO nabopaTopHOi
W3ITYYCHUS pabote

29 | Tema 5.2. 3 tect ACT,
DKCIepuMeHTaIbHbIC TaHHBIE OTYET IO
0 CTPYKTyp€ aTOMOB. nabopaTtopHOit

paboTe
30 | Tema 5.3. DJIeMEHTBI 4 tect ACT
KBaHTOBOW MEXaHHUKH

31 | Tema 5.4. KBanToBo- 4 tect ACT
MEXaHUYECKOE ONMCaHue
aTOMOB

32 [ Tema  5.5. Onrtuueckue 4 tect ACT




KBaHTOBBIE T'€HEPATOPHI

33 | Tema 5.6. OIeMEHTBI 4 tect ACT
KBaHTOBOM CTaTUCTHUKHU
34 | Tema 5.7. DnemeHTHl PU3UKH 4 tect ACT
TBEPJIOTO Tena
Pa3nen 6. Sinepuasi pusuka.
35 | Tema 6.1. DIIeMEHTBI 0,5 4 tect ACT,
KBaHTOBOW MHKPO(PHU3UKHU OTYET 1O
nabopaTtopHOit
paboTte
36 | Tema 6.2. DineMeHTapHbIE 4 tect ACT,
YaCTHUIIbI OTYET 1O
nabopaTtopHOit
paboTe
37 | Tema 6.3. Kocmuueckue nydu 4 tect ACT
Paznen 7. ®uznueckas KapTUHA MUpa
38 | Tema 7.1. CoBpeMeHHas 4 tect ACT
Hay4yHasi KapTHHA MUpa
Htoro 2 cemectpy 2 6 64 Dx3aMeH (36)
OYHO-3A0YHASA ®OPMA
Ne KoanyuecTBO 4acoB Ha
n/n nabop dopma
Tema MPAKTUYECKHE | aTOPH | CaMOCTOATE KOHTPOJIA
JEKIUU | /CeMHUHApCKUe ble JIbHYIO
3aHATUS 3aHST paboty
usi
Cemectp 1
Paznen 1. Mexanuka.
1 | Tema 1.1. KunemaTuka. 1 4 tecT ACT
2 | Tema 1.2. Junamuxka. 4 tect ACT
3 | Tema 1.3. MowmeHT 1 4 tect ACT
HMITYJIbCA.
4 | Tema 1.4. Dueprus 4 tecTt ACT
5 | Tema 1.5. JnHamuka 2 4 tect ACT
BpAIaTeIIbHOTO JIBHYKCHHS
6 | Tema 1.6. DJIeMEHTBI 4 tect ACT
MEXaHUKH CIUIOIIHBIX CPEeJl
7 | Tema 1.7. PenstuBucrtckas 4 tect ACT
MEXaHUKa
Paznen 2. TepmoanHaMuKa M MOJIEKYJIsipHas (pu3nka
8 | Tema 2.1. 1 4 tect ACT
deHoMEeHOJIOTHYeCKas
TEPMOJIMHAMMKA
9 | Tema 2.2. MosuekysipHO- 1 4 tect ACT
KHHETUYECKasi TEOpUsl
10 | Tema 2.3. Craructuyeckas 4 tect ACT
(dbuzuka
11 | Tema 2.4. DJIeMEHTBI 1 4 tect ACT




(bM3MUEeCKON KMHETUKHU

12 | Tema 2.5. 2 4 tect ACT
MaxkpOCKOIHYECKUE CUCTEMBI
BJIAJTH oT TEIJIOBOTO
paBHOBECHSI
Pa3nea 3. Di1eKTpH4€CTBO M MATHETHU3M
13 | Tema 3.1. DnekTpocTaTuka 2 2 4 tect ACT,
OTYeT IO
nabopaTopHOI
paboTe
14 | Tema 3.2. IIpoBogHMKH B 2 4 tect ACT,
3JIEKTPUUYECKOM T10JIE OTYET 10
nabopaTtopHOit
paboTe
15 | Tema 3.3. [udnexkTpukud B 2 4 tect ACT,
3JIEKTPUUYECKOM T10JIE OTYET IO
nabopaTopHOit
paboTe
16 | Tema 3.4. IlocTtossHHBIN 3 2 4 tect ACT,
3IEKTPUUYECKUN TOK OTYET IO
nabopaTopHOit
paboTte
17 | Tema 3.5. MarauroctaTnka 2 5 tect ACT,
OTYET IO
nabopaTopHOH
paboTte
18 | Tema 3.6. MaruutHoe 1osie B 5 tect ACT
BEILIECTBE
19 | Tema 3.7. DnexTpoMarHuTHas 5 tect ACT
WHTYKIIHS
20 | Tema 3.8. YpaBHeHus 5 tect ACT
Makcaemia
Hroro 1 cemectpy 12 12 84 3a4eT
Pa3znen 4. KosiebaHus 1 BOJIHBI, ONITHKA.
21 | Tema 4.1. T'apmonuueckue 5 6 2 tect ACT,
KoJieOaHms OTYET TI0
nabopaTopHOI
paboTe
22 | Tema 4.2. BoaHbl 2 tect ACT,
OTYET I10
nabopaTtopHoit
pabore
23 | Tema 4.3. WnurtepdepeHus 2 tect ACT,
BOJIH. OTYET IO
nabopaTopHOH
paboTte
24 | Tema 4.4. Iludpakuus BoaH 2 tect ACT
25 | Tema 4.5. llonspusanusi BOJIH 2 tect ACT
26 | Tema 4.6. Ilornomenue wu 2 tect ACT
JIUCTIEPCHST BOJIH
27 | Tema 4.7. Henuneiinoie 3 tect ACT

IIPOLECCCHI B OIITHKE




Paznen 5. KBantoBasi pusuka
28 | Tema 5.1. KBaHnTOBEIE 5 6 3 tect ACT,
CBOICTBA OTYET MO
3JICKTPOMArHUTHOT'O nabopaTopHOH
H3JIYYCHUS pabote
29 | Tema 5.2. 3 tect ACT,
DKCrepuMeHTaIbHbIC TAHHbBIE OTYET 110
0 CTPYKTyp€E aTOMOB. nabopaTopHOH
paboTte
30 | Tema 5.3. DJIeMEHTBI 3 tect ACT
KBAaHTOBOM MEXaHUKH
31 | Tema 5.4. KBanTtoBo- 3 tect ACT
MEXaHUYIECKOe OTIMCaHHE
aTOMOB
32 | Tema 5.5. Onruueckue 3 tect ACT
KBaHTOBBIE T€HEPATOPHI
33 | Tema 5.6. DJIeMEHTBI 3 tect ACT
KBAaHTOBOM CTaTHCTHUKHU
34 | Tema 5.7. DneMeHTHl (HU3UKU 3 tect ACT
TBEPJIOTO Tesa
Pa3znen 6. SAnepuas ¢pusuka.
35 | Tema 6.1. OEeMEHTHI 2 3 tect ACT,
KBaHTOBOW MHKPO(DU3UKU OTYET 10
nabopaTopHOH
paboTe
36 | Tema 6.2. DieMeHTapHbIE 3 tect ACT,
YaCTHIIBI OTYET 110
nabopaTopHOH
paboTte
37 | Tema 6.3. Kocmuueckue qyuu 3 tect ACT
Paznen 7. @uznyeckasi KAPpTHHA MUPA
38 | Tema 7.1. CoBpemeHHas 3 tect ACT
Hay4JHasi KApTHHA MUpPa
Htoro 2 cemecTpy 12 12 48 Ox3ameH (36)

4.2. KPATKOE COAEPXKXAHMUE JIEKIIMOHHOI'O KYPCA

Pa3zngen 1. Mexanuka.
1.1. Kunematuka.

OCHOBHbBIE KMHEMATHUYECKHUE XapAKTEPUCTUKU KPUBOJMHEHHOIO JABMKEHHUS: CKOPOCTh U
yckopenue. HopmanbHOEe M TaHreHumaabHOe ycKopeHue. KnHemarrka BpamaTeslbHOrO JIBHKEHHUS:
yIJ0Bas CKOPOCTb M YIJIOBOE YCKOPEHHME, MX CBSI3b C JIMHEHHOW CKOPOCTBIO U YCKOPEHHEM.
[IpoctpanctBo u Bpemsi B MexaHuke HproToHa. CHCTeMBI KOOpAWHAT M WX MpeoOpa3oBaHMS.
®uU3HYECKUI CMBICII IPOU3BOAHON U MHTErpaIa.

1.2. Jlunamuka.

WNHepuuanpHble CUCTEMBI OTCYeTa M MEpBbIM 3akOH HproToHa. Bropoi 3akoH HeroTOHA.
Macca, umnynbc, cliia. YpaBHEHUE ABMKCHHUS MaTepuadbHOW TOUKU. Tpetuit 3akoH HproToHa u
3aKOH COXpAaHEHUS HMIIyJIbca. 3aKOH BCEMHUPHOTrO TAroreHuss. CHilbl  CONPOTUBIICHMS.
HNuTerpupoBanue ypaBHEHHI IBUKEHHUS, pOJIb HAaYaJIbHBIX YCJIOBHM. LleHTp mMacc MexaHWM4ecKou
CUCTEMBI, 3aKOH JABM)KEHHS LIEHTpa Macc. JBM>KeHue Tenl ¢ nepeMeHHOM maccoil. CBsi3b 3aKoHa
COXpaHEHUsl NMITYJIbCa C OJHOPOAHOCTBIO POCTPAHCTBA. | paHUIIbl MPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH.



1.3. MomeHT uMIyiibca.

MOMEHT uMITyJibca MaT€pUAIbBHOM TOYKM M MOMEHT MEXaHWYECKONl cucTtemMbl. MOMEHT
CUJIbL. 3aKOH COXPAHEHHUSI MOMEHTa MEXaHUYECKOW CUCTEMBI. [[BU)KEeHUE B 10JI€ IIEHTPAJIbHBIX CHUII.
3akonsl Kemuepa. CBsi3b 3aKOHa COXpaHEHNS MOMEHTA UMITYJIbCa C U30TPOITHOCTBIO MPOCTPAHCTBA.

1.4. Dueprusi.

Cuna, pabota u noreHuuanbHas sHeprus. KoHcepBaTUBHbIE U HEKOHCEPBATUBHBIE CUJIBI.
PaGotra u kuHeTHuUeckas SHEprusi. 3aKOH COXpPaHEHUS MOJTHOW MEXaHWYECKOW JHEPTUU B IOJIE
MOTEHIIMATBHBIX CHI. CBs3b MEXKAY CWIOW W TOTCHIIMAIBHOW SHEprHen. ['paaueHT cKamspHOM
¢ynkiuu. CtonkHoBeHUs: Ten. Heympyroe u aGCOMOTHO YNpyroe cToikHOBeHHe. CBsi3b 3aKOHA
COXPAHEHHUS SHEPTUH C OJTHOPOIHOCTHIO BPEMEHH.

1.5. Jlunamuka BpalaTeabHOrO ABUKEHUSI.

VYpaBHeHHE BpalleHHs] TBEPAOro Tejla BOKPYI 3aKpEIUIEHHOHM ocu. MOMEHT HHEpIHH.
®opmyna Illreitnepa. Kunernueckass sHeprusi Bpalarouerocsi TBepAaoro tena. ['mpockonuueckue
cuibl. [ MpOCKOIBI M MX IPUMEHEHHE B TeXHUKE. YTibl Diepa. Tensop nnepuun tena. [Iperneccus
U HyTanusi rupockona. HewHepuuanabHble CUCTEMBI OTCYETAa. DJIEMEHThl KJIACCHUECKOW TEOpPUH
rpaBuTanuu. [IpuiuBeL.

1.6. DneMeHThl MEXaHUKH CIUIOLIHBIX CPE.

OO6mme cBoWcTBa KUAKOCTEH W ra3oB. CTallMOHApHOE TEYCHUE HJICATBbHON >KUIKOCTH.
VYpaBHenne bepnymmu. Ynpyrue Hampsokenuss W nedopmanuu B TBepAoM Tene. 3akoH [yka.
Mopyne [Onra. Kosdounuent Ilyaccona. KunemaTudeckoe ommcaHue ABHKCHHUS KUIKOCTH.
Bekropubsie nonst. [IoTok ¥ HUPKYJISIUS BEKTOPHOrO MOJiA. YPaBHEHUS JBUKEHUSI U PABHOBECHS
KUIKOCTU. DHEPrus ynpyrux aedopmanuii TBepaoro Temna. Bsaskas uakocTs. CHiibl BHyTPEHHETO
Tperus. CTallMOHApHOE TEUEHHUE BS3KOW >KUAKOCTH. JlamuHapHOe W TypOyJIEHTHOE IBUKCHHE.
Uucno Peiinonpaca. JIoboBoe conmpoTuBieHne mpu 00TEKaHUH TEJl.

1.7. PensTuBucTCKas MEXaHUKA.

[IpyHuMn ~ OTHOCHUTENBHOCTM W  IpeoOpa3oBaHus [anmunes. OKcrnepuMEHTaNbHBIE
obocHoBaHus crienuanbHoi Teopun otHocuteabHOCTH (CTO). [Toctynatel CTO. OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH U mpeoOpaszoBanus Jlopenma. CokpalieHue JUIMHBI U 3aMelJIeHHEe BPEMEHU B
JBIKYIIMXCA CUCTeMax oTcueTa. PenstuBucTckuil ummyisc. Bzanmocss3b maccsl u s3epruu. CTO
u siaepHas 3Hepretuka. [IpeobpazoBanue ckopoctell B pelasTUBUCTCKON KuHeMatuke. CoxpaHeHHe
PEIAATUBUCTCKOrO UMITyJbca. PensiTuBucTCKas sHeprus. YeTblpexMepHOe MpPOCTPAHCTBO-BpEMS U
€ro ICEeBAOEBKIMIOBAa MeTpuka. [loHsATHE  pensITUBUCTCKOrO HHTepBaia. Jluarpammsl
MunkoBckoro. CTOJTKHOBEHHSI PETSTUBUCTCKUX YACTHIL.

Pa3znen 2. TepmoauHamuka U MOJIEKYJIsipHas pU3UKa.

2.1. ®eHomeHoOJIOTHYECKAs TEPMOJUHAMUKA.

TepmoanHaMuyeckoe paBHOBecHMe U TemmepaTypa. HyneBoe Hauano TepMOAMHAMUKH.
OMnupuueckas TeMmneparypHas wmkaina. KBasucraTuyeckue mpouecchl. YpaBHEHHE COCTOSHHS B
tepmoauHamuke. OOpatumble M HeoOpaTHMble mporecchl. llepBoe Hauano TEpPMOAMHAMUKH.
Tennmoemkocth. YpaBHeHue Maiiepa. M3oxopuueckuid, wu300apUUECKUld, HM30TEPMHUUECKHIA,
annabaTUYecKuid TMPOIECCHl B HIEANbHBIX Tazax. I[IpeoOpa3oBaHue TEIIOTHI B MEXaHHYECKYIO
paboty. [ukn Kapno u ero kosd¢uimeHT nonesHoro aeiicteus. DHTponus. CBI3b TEMIOEMKOCTH
UACATBHOTO Ta3a C YHCIOM CTeNeHei cBoOOIbl Moiiekylsl. [lomuTpormmyeckuii mpomecc U ero
YyacTHbIE ciy4yau. TepMoaMHAMHUYECKHEe TOTEHIHMalbl W yciaoBUs paBHOBecus. DazoBbie
npespauieHus. YpaBHeHne Knanelpona-Kiaysuyca. Peanbnble rassl. YpaBHenue Ban-nep-
Baansca. Kpurtuueckas wuzorepma. Oddext [xoymns-Tomcona. Kiaccuueckas Tteopus
TEIJIOEMKOCTH TBepAbIX Tenl. 3akoH Jlromonra wu Iltm. Xumuueckuil moTeHIMaN. Y CIOBHS
XUMHYECKOro paBHoBecus. Jluarpammel coctosHuil. Pa3pl M ycjoBHsl paBHOBecus (has.
TepmoauHaMuka TOBEPXHOCTH pasfena aByX ¢a3. [loBepXHOCTHBIE SHEPrUsl W HATSHKEHHE.
Kanunnsipusie spnenus. Tepmoannamuka HeoOpaTUMBIX MTPOLIECCOB.

2.2. MonekynspHO-KHHETHYECKasi TEOPHUS.
Jasnenue rasa ¢ touku 3peHus MKT. CBsi3b TEIIIOEMKOCTH € YMCIOM CTENEHe cBOOOabI
MoJieKyl rasa. Pacnpenenenne MakcBeimia MOJEKyd HAEAIbHOIO rasa. OKCIEPHUMEHTAIBHOE



obocHoBaHue pacnpeneneHus Makcsemna. Pacnpenenenue bonbimana u  Oapomerpuueckas
dbopmyna. BeiBoa pacnpenenenuii MakcBemia u bonbiiMaHa U3 yCIIOBUS PaBHOBECHOTO XapaKTepa
IBIDKEHUs Monekyn. HauOonee BeposTHas, cpenHsss M CpeIHEKBaJpaTHYHas CKOPOCTH.
Onpenenenne uyncia ABoraapo MeroqoM [leppena.

2.3. Cratuctuueckas (pu3nka.

Makpo- nm wmukpococtossiHud. CTaTHCTHYECKHI BEC M BEPOSATHOCTH MAaKPOCOCTOSTHUS.
da30Boe MNpocTpaHCTBO. /JIBe cuCTEMBI B TEIUIOBOM KOHTAKTE. ODHTPONUS W TEMIEPATYpA.
OcHOBHOE TepMOAMHAMHUYECKOe TOXAeCTBO. Pacmpenenenne ['mO6ca. BriBog pacmpeneneHuii
Makcgeinna u bonbsiimana u3 pacnpeznenenus ['n66ca.

2.4. DneMeHThl (PU3NUECKON KUHETUKH.

SIBnenust mepenoca. [{uddysus, TemonpoBOAHOCTb, BHYTpEHHEE TpeHue. bpoyHoBckoe
IBUKEHHE. YHCI0 CTOJKHOBEHHMH MW JJMHA CBOOOJHOTO Mpodera MOJEKyJ HIeallbHOTO Tasa.
OMnupuueckue ypaBHeHHs nepeHoca: Puka, Pypse u HproToHa. Pemakcanust K COCTOSHHUIO
paBHoBecHs. CBsizb qudpdy3un ¢ OPOYHOBCKUM IBUKEHHEM. UyBCTBUTEIBHOCTh W3MEPUTEIbHBIX
npubopos. lymer. [Tpunnun Ox3arepa.

2.5. MakpOoCKOIIMYECKHE CUCTEMBI BTN OT TEIJIOBOTO PABHOBECHSL.

OTKpbITBIE AMCCUNIATUBHBIE cucTeMbl. CaMoOpraHu3anus B OTKPBITBIX CUCTEMax, pOJIb
HenuHenHocTH. ®nykryanuu. budypkaunum u katactpodsl. Waeu cunepreruku. IIpumepsr
CaMOOpraHu3alMy B )KUBOW U HEXKUBOU ITpUpoe. JJuHaMru4ecKui xaoc.

Paznen 3. DnexTpuuecTBO U MarHETU3M.

3.1. DnekTpocraTuka.

3akon Kynona. HanpsokeHHOCT 1 MOTEHITMAN 3JIeKTpocTaTudeckoro nmossi. Teopema [Maycca
B UHTErpalbHOM (hopMe U ee mpUMeHEeHHe AJIs pacueTa annekTpuueckux nojueil. Teopema ["aycca B
mudeperunansHoi popme. JluBeprenuus BeKTopHoro nojis. Teopema CTokca B MHTETPAIIbHOM U
muddepenumansHoil popme. Llupkynsanus U porop BeKTOpHOro mois. YpaBHeHus Ilyaccona u
Jlannaca nns norennuana. Teopema UpHioy.

3.2. [IpoBOJHUKH B DJIEKTPUYECKOM IIOJIE.

PaBHOBecue 3apsanoB B mpoBoaHMKe. OCHOBHasl 3ajada AJIEKTPOCTATUKH IHPOBOJAHHUKOB.
OKBUIOTEHIMAIBHBIE TIOBEPXHOCTH M CHJIOBBIE JIMHUM DJEKTPOCTATUYECKOIO IOJIA MEXAY
MIPOBOJAHHUKAMU. DJIEKTPOCTaTHUECKasl 3aluTa. EMKOCTh MPOBOJHUKOB M KOH/IEHCATOPOB. DHEPTHUS
3apsHKEHHOIO  KOHJIEHCATOpa. OHEPIus B3aMMOACWUCTBHSA DJIEKTPUYECKHX 3apsloB. ODHEPIHUsd
CUCTEMBI 3apsHKEHHBIX TPOBOAHUKOB. OOBbEMHAsI IJIOTHOCTh SHEPTUHU AJIEKTPOCTATUYECKOTO TOJIS.

3.3. /IudJIEKTPUKHU B DIIEKTPUYECKOM IIOJIE.

DnexTpuyeckoe 1mnosie Aunois. unons Bo BHEHIHEM 3jeKTpuueckoMm mode. [lonspuzanus
IUAIEKTPpUKOB. OpHEHTAMOHHBIH U Je(QOpMalMOHHBIA MEXaHU3Mbl MHossgpu3anuu. Bekrop
NEKTPUYECKOTO CMEIIEHUsI (JIEKTPUYECKOM WHIYKIUHU). JluanekTpuyeckas MNPOHUIAEMOCTh
BELIECTBA. OJIEKTPUYECKOE II0JIE B OAHOPOJHOM JUAJIEKTpUKE. PasnojkeHue moas CUCTEMBI
NEKTPUYECKUX 3apsSA0B IO MYJIbTHUHONSAM. JIMMOJIBHBIE MOMEHT CHUCTEMBI 3apsaoB. Bekrop
nojisipu3auuyu (MOJSIPU30BAHHOCTH) AMAJIEKTPUKA U €ro CBA3b C OOBEMHOM M MOBEPXHOCTHOM
IJIOTHOCTBIO CBSI3aHHBIX 3apsA70B. BekTop anekTpuueckoro cMeuieHust (31eKTpUYECKON HHITYKIIUN).
JsnexTpudeckas BOCHPUMMYUBOCTD M JUAIEKTPUYECKAass MPOHULIAEMOCTh s IOJAPHBIX H
HEMNOJIIPHBIX AUAIEKTPUKOB. OOBEMHAs MIIOTHOCTh SHEPTUHU 3IEKTPUUYECKOTO MOJIS B IUAJIEKTPHUKE.
I'pannuHble ycnoBUS A1 BEKTOPOB HANPSIKEHHOCTU AJIEKTPUYECKOTO MO M DIIEKTPUYECKOrO
cMmelleHus. BHyTpeHHsIs1 1 cBOOOHAs SHEPrusl TUAIEKTPUKOB BO BHEIIHEM 3JIEKTPOCTATHUECKOM
noyie. YciaoBHE TEPMOAMHAMHUYECKOTO pAaBHOBECHS B AWDJIEKTpUKaX. IIbe3osnexTpuku u
CETHETORJIEKTPUKH (PEPPOINEKTPUKH).

3.4. [ToCTOAHHBIN 2JIEKTPUUECKHUI TOK.

Cuna M IIOTHOCTh TOKA. YpaBHEHHE HENPEPBIBHOCTH JJISl IJIOTHOCTHU TOKa. 3akoH Oma B
UHTErpajabHON U quddepennuanbHol popmax. 3akoH [xoyns-Jlenna. 3akon Bunemana-®panua.
DNeKTpoaBMKYyIIass cwia ucToyHnka Toka. [lpaBmma Kupxroga. Kiaccuueckas Tteopus
JIEKTPOIPOBOHOCTH MeTaioB (teopust [pyne- JlopeHua), ycinoBusi ee NPUMEHMMOCTH U
MIPOTUBOPEUYUS] €  OKCIEPUMEHTAJIBHBIMM  pe3yjbTaTaMHu. MaKCBEIJIOBCKas  pellakcalus
HEOJHOPOAHOCTH 3aps/ia B IPOBOJHUKE. DJIEKTPUUECKUM TOK B Ia3axX U )KHJIKOCTSX.



3.5. MaraurocraTHka.

MarauTHOE€ B3aMMOJICHCTBHE MOCTOSIHHBIX TOKOB. BEKTOp MarHUTHOW HMHAYKUWH. 3aKOH
Awmnepa. Cuna Jlopenna. JIBmxeHue 3apsa0B B 2JIEKTPUUYECKMX M MarHUTHBIX MOJSAX. 3aKOH buo-
Cagapa-Jlannaca. Teopema 0 MUPKYJIAIUHA (3aKOH MOJHOTO TOKa). MarHUTHOE MOJIe IBHKYIIETOCS
3apsga. [IoTOk M IUPKYJISAUsS MarHUTHOrO mojis. J(MBepreHuus U poTop BEKTOpa MarHUTHOM
MHAYKIHH. [[BUKeHHEe 3apsyKeHHBIX YaCTHUI[ B AJIEKTPUYECKUX U MarHUTHBIX nosisix. Dddext Xomia
U ero nmpuMeHeHne. MarHeTusM Kak peiasiTUBUCTCKUH 3 deKT.

3.6. MaruuTHOE 1oJIe B BEIECTBE.

MaruutHoe MoJie M MarHMTHBIM JUIOJIBHBIH MOMEHT KpyroBoro Toka. Hamarnmuenue
MarHeTukoB. HampspkeHHOCTh MarHuTHOro mnossi. MarHutHas npoHunaeMmocts. Knaccudukanus
MarHeTUMKoB. BEeKTOp HaMarHWM4eHHOCTH U €ro CBA3b C IUIOTHOCTBIO MOJIEKYJISIPHBIX TOKOB.
MaruuTtHas BOCHPUUMYHMBOCTh M MarHuTHas MPOHHUIIAEMOCTh. /[namarHeTuku, mapaMarHeTUKH U
(deppoMarHeTUKU. ['paHUYHBIE YCIIOBHS Ha MOBEPXHOCTH paszzeiia JByX MarHeTukoB. OObemHas
IUIOTHOCTh SHEPrUM MArHUTHOrO TMoJisi B BemiecTBe. dusmyeckas Npupoja HaMarHUYEHHOCTH
JIMaMarHeTUKOB, TaPaMarHeTUKOB U (heppPOMArHeTUKOB.

3.7. DnekTpoMarHuTHasi UHTyKIUS.

DEHOMEHOJIOTHS  DIEKTpOMarHuTHOW  mHAyKuuu. IIpaBuno  Jlenna.  YpaBHeHue
anekTpoMarHuTHOM wuHAyKuuMu. Camounaykuus. WuayktuBHOCTH coneHoupa. Pabora 1o
MIEPEMEILEHUI0 KOHTYypa € TOKOM B MAarHUTHOM IIOJIe. ODHEpPrus MarHuTHoro mnois. Pdusuka
3JIEKTPOMArHUTHON MHAYKUMU. BuxpeBoe anexkrpuyeckoe noje. Tok cMmemeHus. PenstuBucrckas
IIPUPO/IA NIEKTPOMArHUTHOW MHIYKIIUH.

3.8. YpaBHenuss Makcseia.

Cuctema ypaBHeHuil MakcBeiia B HHTErpaibHO opMe U GU3NUECKUN CMBICT BXOJSIINX
B Hee ypaBHeHMH. Cuctema ypaBHeHH MakcBemna B nuddepennuanbaoil popme. CKansapHbIA U
BEKTOPHBIN MOTEHIUAJIBI 3JIEKTPOMAarHUTHOT'O TOJIS.

Pasnen 4. KoneOauus v BOJIHEL

4.1. Tapmonuueckue konebaHus.

WNneanbHblii TapMOHUYECKUNA OCUMJUISATOP. YPAaBHEHUE HICATBHOTO OCHWILIATOPA U €ro
pemieHre. AMIUIMTYAa, dYacTota U ¢a3za kojeOaHus. OHeprus kojeOanuil. Ilpumepsr
KoJjeOaTeNnbHbIX JIBWJKEHUH pa3nuyHod Qusmueckoid mnpupoasl. (CBOOOJHBIE 3aTyxaroliue
Kosie0aHUs OCIMIUIATOpA ¢ moTepsMU. BoiHykneHHble konebanus. CrnoxxeHue konebanuil (OueHus,
¢urypsr Jluccaxy). AHamm3 W CHHTE3 KoleOaHWi, MOHATHE O CIeKTpe KoieOanuii. CBs3aHHBIC
konebanud. KomruiekcHas ¢opma mpencTaBieHUs TapMOHUYECKHUX KosiebaHuil. BekropHoe
ONMCaHHWE CIIOKEHUs Koyiebanuil. HopMmanbHble MOIBI CBS3aHHBIX OCHWIISATOPOB. Bpems
YCTQHOBJICHHUSI BBIHY)KICHHBIX KOJIE€OaHMH M €ro CBsI3b C JOOPOTHOCTBIO OCLMIIISATOPA.
MonynupoBansuble  konebanus. [lapamerpuueckuii pe3onanc. HenuHeNHHBIM — OCHMILISATOP.
ABTOKOIIE0AHUS.

4.2. BonHbI.

BonnoBoe nBwxkeHune. Ilnockas rapMoHudeckas BOJHBL. JlJIMHA BOJIHBI, BOJHOBOE YHCIIO,
¢dazoBast ckOpocTh. YpaBHEeHHE BONHBL. OIHOMEPHOE BOJHOBOE YpaBHEHHE. YTIPyrue BOJIHBI B
ra3ax >KUAKOCTSX M TBEPHABIX Telax. DiIeMeHThl akycTuku. Dddext [orepa. [lonspuzanus BoiH.
BonHoBoe ypaBHeHue B mpoctpaHcTBe. Ilmockume m chepuueckue 3I€KTPOMArHUTHBIE BOJIHBL
BonnoBoit BekTop. BonHOBOE ypaBHeHME A AJIEKTPOMAarHUTHOro mnojis. OCHOBHBIE CBOWCTBa
ANEKTPOMArHUTHBIX BOJIH. DHEPreTMUECKUE XAPAaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJIH. Bekrtop
[oiinTuHra. Ynapuele akycrtudeckue BosiHbL. Oddexr [omnepa. M3nmyueHue 351eKTpHUUECKOTO
JUIIOJIS, lMarpaMMa HarnpaBjeHHOCTH. JaBieHre 3J€KTpPOMarHUTHOM BOJIHBI.

4.3. arepdepeHius BOJIH.

WuTepdepeHonHoe mosie oT AByX TO4eYHbIX McTOUHUKOB. OnbiT FOHTa. MHTepdhepomeTp
Maiikenscona. MHtepdepeniyss B TOHKMX IuleHKax. Ctosume BoiHbL. OCHOBHOE ypaBHEHHE
uHTEppEepeHMr, poJib  KOTepeHTHOCTH.  BpemeHHass  (IpomonbHasl)  KOTE€PEHTHOCTb.
IIpocTpancTBeHHas (monepeyHas) KOT'€pEHTHOCTb. MHoroiyueBas UHTEephEpEeHIHsL.
Wntepdepomerp Pabpu- Ilepo. 3Be3mubiii mHTepdepomerp MaiikenbcoHa. AHTHOTpa)KaroUIHe



MOKPBITUS u MHOTOCJIONHbIE JTUDJIEKTPUYECKHE 3epKaa. WnTepdepenius
KBa3UMOHOXPOMAaTHYHOTO cBeTa. DYHKIIMS KOTEPEHTHOCTH.

4.4. Iudpaxius BOJIH.

[Mpuntun [rolirenca-Openens.  Judpakmus OpeHenss Ha MOPOCTEHIHUX Tperpaaax.
Hudpakius dpaynrodepa. AudpakimonHas pemeTka Kak cleKTpaabHbld npubop. Ilonstue o
rojorpauueckoM METOJE TMOJYYeHHsS W BOCCTAHOBJICHHS n300paxeHuid. Meton 30H Dpenens.
AmmuiutyHble U (a3oBble 30HHBIE MIacTUHKU Ppenensd. Judpaxkuus dpaynrodepa Ha IeiH.
Judpakius Ha MHOTHUX OecTOpsiIOUHO PacloOKEHHBIX Mperpanax. Paspemaromias crnocoOHOCTh
mudpakuuonHoi pertetkd. Jludpakuus bparra. omorpammer Jlelita-Ynatauekca, [leHucroka.
[IpoctpanctBennass  ¢unbTpanms. Judpakumonnas Teopus uzoOpakenuit. [IpenenbHas
pasperniaromnas criocoOOHOCTh ONTHYECKUX NMPUOOPoB. ['onorpaduueckas nuurepdepomeTpus.

4.5. Tongpuszauus BOJH.

dopma U CTENeHb MNOJIIpU3ALMM MOHOXpOMAaTHUeCKUX BoJH. llomyuenue u anamus
JMHEWHO-TIOJAPU30BAHHOTO CBeTa. JIMHENHoe AByiydenpenomiieHue. [IpoxoxaeHue cBera yepes
AuHelHble (a3oBble IUIACTHMHKH. VMCKyccTBeHHass omnTHueckas aHuzoTponus. PoToympyrocrs.
DNEeKTpOONTHYECKHE M MarHuToonThueckue 3¢¢extol. OTpakeHue M IpeIoOMIIEHHE CBeTa Ha
rpaHulLEe pa3zaena ABYX AUAIeKTpUKoB. @opmyibl Openenst. [lonHoe oTpaxkeHHe 1 €ro NpUMEHEHHE
B TexHHKe. BomHoBoael u cBeTtoBonbl. bprocrepoBckoe otTpaxkenue. llupkynsipHas ¢da3oas
AHU30TPONHMSL. DJIEMEHTBI ONITUKH aHU30TPOIHBIX CPEJ U MPOBOJALIMX CPEL.

4.6. Ilornomexue 1 1ucnepcust BOJIH.

deHOoMEHOJIOTHs MOIJIOIIEHUS U AUcIiepcur cBera. Monens cpenbl ¢ qucnepeueil. Pazosas
U TpyHmnoBas CKOpocTh BOJHBL. BonHoBble mnakeTsl. HopMmanbHass ¥ aHOManbHas AHUCIEPCHSL.
Kraccuueckas teopus nqucnepeuu. PaccesHue ceera.

4.7. HenuueliHble IPOLECCHI B ONTHUKE.

Henuneitno-ontnueckue 3¢@exTs: camMopOKyCHpOBKa CBETa, TIE€HEpalus TapMOHUK,
rapaMeTpUUecKHe MPOLECChl, BEIHYXACHHOE paccessHue. JluHamuueckas ronorpadus. Obpamienue
BOoMHOBOro  (ponrta. IlomydyeHue  CBEpXKOPOTKMX  HUMIIYJIbCOB CBETa U  «TE€Hepauus
CYNIEPKOHTHHYYMa».

Pa3znen 5. KBantoBas ¢usuka.

5.1. KBaHTOBBIE CBOWMCTBA AEKTPOMArHUTHOTO U3JIy4YEHUS.

TeroBoe uznyueHue u JroMHUHecHeHIUs. CIEKTpaibHbIE XapaKTEPUCTUKU TEIJIOBOIO
m3nydenus. 3akoHbl Kupxroda, Credana-bonmpimana u 3akoH cmemnieHuss BuHa. AOCOIOTHO
yepHoe Teno. Popmyna Penes-JlxuHca u «ynabTpaduoneroBass karactpoda». ['mmore3a KBaHTOB.
@®opmyna Ilnanka. KBaHToBoe 00bBSICHEHHE 3aKOHOB TEIJIOBOro u3nyudeHus. KopryckyispHo-
BOJHOBON nyanmu3Mm cBeta. Dortospdexkt u s>¢pdexr KomnrTona. YpaBHenue OiHIITEHHA 115
dorordpdekra. Ompir Bore. Topmosznoe wm3imydenune. Kiraccndeckas MOJeNb 3aTyXaromero
JUIOJIBHOTO ociuiuisTopa. EcrecTBeHHas mmpuHa U Gopma iauHUM u3iaydeHus. OmHOpOIHOE U
HEOJIHOPOJAHOE YIIUPEHNE CIEKTPAIBHBIX JIUHUH.

5.2. DKCnepUMEHTaIbHbBIE JAHHBIE O CTPYKTYpPE aTOMOB.

Mogens atoma Tomcona. Ombitel Pesepdopma mo paccesHuro anbga-uactui. SnepHas
MOJEIb aToOMa. OMIIMPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX crnekrtpax. dopmyna bambmepa.
JIuneituateie criekTpbl atoMoB. KomOuHamonHsiii npuaimn Purtia. [puammn cootBeTcTBus bopa.
OneiT @panka-I'epia. Pe3oHaHChl BO B3aMMOJECHCTBUY HEUTPOHOB C aTOMHBIMU SIIpaMU U ITMOHOB
C HYKJIOHAMH.

5.3. DneMeHThl KBAHTOBOW MEXaHUKH.

I'mmore3a ne bpoinsa. Onbeitel [[pBuccona u [xepmepa. dudpakimuss MUKpPOUYACTHIIL.
[Ipunuun HeompenenenHoctu ['eiizenOepra. BomHoBas ¢(yHKuMA, €€ CTaTUCTHYECKUI CMBICT U
yCIJIOBUS, KOTOPBIM OHa JIOJKHA yJOBJIETBOPsATH. Y paBHeHue llIpenunrepa. KBanroBas uactuua B
OJIHOMEPHOM MOTEHIMaIbHOW siMe. OTHOMEpPHBIN MOTEHIMAILHBIN Mmopor u Oapbep. CocTosHHE
MHUKpPOYaCTUIbl B KBaHTOBOM MexaHuke. [IoHsTHE O BBIPOKIAEHMM SHEPreTUUYECKHX YpPOBHEH.
I'apmonnueckuit ocumsatop. PoHousl. [IpencraBneHne (QU3MUECKUX BEIMUYUH OIEPaTOPaMH.
Oneparopbl KOOpAMHAT, WMIIyJbCa, MOMEHTA HMIIyJIbCa, NOTEHUUAIbHOH M KHHETHYECKOMN
SHEpruu. ['aMUIBTOHMAH KBAHTOBOM CHCTEMBI KaK OIEpaTop IOJHOM HHEpruu. Berumcienue



CPeIHMX 3HAUYCHUH M QUIyKTyaluil GU3NUecKuX BeMYMH B KBAHTOBBIX cucTeMax. CTaliMoHapHOE U
HecTtannoHapHoe ypaBHeHue [llpenunrepa.

5.4. KBaHTOBO-MEXaHNYECKOE OMMCAHUE ATOMOB.

Crammonapuoe ypaBHeHnue [llpemumnrepa mns atoma Bomopoja. BoyHOBbIe ¢GyHKIMHM U
KBaHTOBbIE uMcina. [lpaBuna orbGopa mns kBaHTOBBIX mepexonoB. OmeiT Illtepna u I'epraxa.
Oddekt 3eemana. [llupuHa cieKTpabHBIX JUHUN aToMa Bojiopoaa. CoOCTBEHHBIM MEXaHUIECKUN
U MarHuTHBIH MOMEHTHI 3JIeKTpoHa B atoMe. CrnuH-opOHMTanbHOE B3aumojeiicTBue. CTpoeHue
aTOMOB M TMEpHOJMYECKas cucTemMa XuMHuueckux »dieMeHToB J[.M.MenneneeBa. I[lopsaok
3aI0JIHEHUS JIEKTPOHHBIX 00o0soueK. TOHKas CTPYKTypa CIEeKTpaJbHBIX JIMHUM aToma BOAOPOAA.
JIomOoBCckuid  caBur. BekTopHas Moaenh  MHOTOSJEKTPOHHOTO aroMa. Twmbl  CBs3EH.
XapakTepuCcTUUECKUe CIIEKTPBI aTOMOB. 3akoH Mo3nu. Dddext Oxe.

5.5. Ontuyeckue KBaHTOBBIE T€HEPATOPBHI.

CrioHTaHHOE M MHIYLHMPOBAHHOE W3iIydcHHE. VIHBepcHOE 3acelieHne YpOBHEW aKTHBHOMU
cpenpl. OCHOBHBIE KOMIIOHEHTHI Jlazepa. YCJIOBUE YCHUJIEHHS M TreHepauuu cBera. OcoOeHHOCTH
nazepHoro usnydeHus. OCHOBHbIE THUIBI JIa3€pOB M MX IpUMEHEHHe. MonoBas CTpyKTypa
ONTHYECKUX pe30HAaTOpOB. CHEKTpaIbHBIM COCTAB M3Iy4YeHUs Ja3epoB. KOrepeHTHOCTh JIa3epHOTO
n3nydenus. CHHXpoHM3aUus MOJ B Ja3epe. I'eHepanus CBEpXKOPOTKMX HMMITyJIbCOB. KBaHTOBBIE
HEJIMHEHNHO-ONTHYECKUE SIBJICHUS.

5.6. Dy1IeMEHTBI KBAHTOBOM CTATUCTUKH.

KBaHTOBBIE CHMCTEMBI W3 OJMHAKOBBIX 4YacTHL. [IpHMHIMI TOXIECTBEHHOCTH OJIMHAKOBBIX
Mukpoyactull. CHUMMETpUYHBIE W aHTHCUMMETPUYHBIE COCTOSHUS (BOJHOBBIE (DYHKIIUM)
TOKJIECTBEHHBbIX ~MuUKpouacTull. bo3zonst u ¢epmuonbl. Ilpunuun Ilaynu. KsaHToBBIE
craTucThyeckue pacnpenenenus bose-OiHmreiina u  ®epmu-/upaka. IlnoTHOCT umCIa
KBaHTOBBbIX cocTosiHui. DHeprusi @epmu. IlpenenbHblil mepexos OT KBAaHTOBBIX CTATHUCTUYECKUX
pacupenelieHuid K = KJIIACCHYeCKOMYy  pacrlpezneneHuro  Makcsenna-bonbimana.  [lapamerp
BbIpOkieHUsA. CBepxTekydecTh renus. CBepxmpoBoaumocTb. PaboTa BbIXoJa 3JIEKTpoHaA U3
MeTaiuia. TepMoanekTpoHHas sMuccusi. X0JI0AHas (aBTO3JIEKTPOHHAs) SMUCCHSI.

5.7. DnemeHThI PU3UKU TBEPAOTO TETa.

JIBM>KEHHE DJIEKTPOHOB B MEPUOAMYECKOM Mosie kpucramia. CTpyKTypa 30H B MeTajulax,
MOJIYIIPOBOJIHUKAX W JudyiekTpukax. llpoBomuMocts MmetamioB. CoOCTBEHHass M IpHUMECHas
IIPOBOAMMOCTD IOJIyIIPOBOJAHHUKOB. YpoBeHb PEPMU B YUCTBIX U MPUMECHBIX MOIYNPOBOJHUKAX.
TemmnepatypHass  3aBUCUMOCTb  NPOBOAMMOCTH  IOJIYIIPOBOJHHUKOB.  DOTONPOBOAMMOCTH
MOJIYTIPOBOIHUKOB. [Iporiecchl reHepanuu U peKoMOMHAIMKM HocuTenel 3apana. Dddexr Xomna B
MeTaJulax W TmoiynpoBoAgHWKax. KBanToBelii dddexkt Xomra KoHTakTHBIE SIBICHUS B
MOJYNpoBOJHUKAX. P-n - mepexon. PacrnpezneneHue »leKTPOHOB U JBIPOK B p-n - MEPEXOJE.
BonbpramiiepHas xapakTepUCTHKa p-n - Iepexoja. Bempsmistomume CBOMCTBA p-n - MEpexoja.
[Ipouieccel BO30YXAeHUS, HOHU3ALIUN, TUCCOLMAIINY, PeKOMOWHAIMY U niepe3apsiaku. [lnasma u ee
OCHOBHBIE CBONCTBA. [lonydeHne u mpuMeHeHne I1a3Mbl B HayKe U TEXHUKE.

Paznen 6. SAnepnas pusuka.

6.1. DaeMeHTB KBaHTOBOI MUKPO(HU3HKH.

CocrtaB aTroMHOTO sigpa. XapaKTEepPUCTUKHU SApaA: 3apsi, Macca, SHEPIHsl CBA3M HYKJIOHOB.
PannoaktuBHOCTE. BuAbl M 3aKOHBI PaAMOAKTUBHOIO M3JIydeHMs. SnepHsle peakuuu. [lenenue
sanep. Cunre3 snaep. JletektupoBaHue sAepHbIX H3aydeHUud. [loHATHE O NO3MMETPUM M 3aILIUTE.
CrniuH 1 MarHUTHBIH MOMEHT sifipa. CBolicTBa 1 OOMEHHBIN XapakTep saepHbIx cuil. EcrecTBeHHas u
HCKYCCTBEHHasl pPaJMOaKTUBHOCTb. VICTOUHMKM paguOaKTUBHBIX H3IydeHUH. Paanon3oTonHbIil
aHau3. 3aKOHbI COXpPAHEHMsI B SACPHBIX pEaKUUAX. ODKCHEPUMEHTAIbHbIE METOMAbI SJIEPHON
¢usuku. KanenpHasi, o6omoueuHas u o0oOIIeHHAass MOJETb siapa. Yckopurenu. B3aumosneicTBue
SIIEPHBIX U3JIYYEHUH C BEIECTBOM.

6.2. DyeMeHTapHbIC YACTHUIIBI.

@yH/1aMEHTAJIBHBIE B3aUMOJCHCTBUSA U OCHOBHBIE KJIACCHI AJIEMEHTAPHBIX YacTULl. YacTHLbI
u antuyactuubl. Jlentonsl u aaponsl. KBapku. Dnektpocnaboe B3ammojeiictBue. CrangapTHas
MOJIeNIb AJIeMEHTapHbIX YacTull. [Ipobimema oObveanHeHUsT (QyHIaMEHTAIBHBIX B3aMMOJCHCTBHIA.



3apsAa0oBble MYJIBTUILIETBI M W30TONHUYECKMH cnuH. CTpaHHbIE 4YacTULbl. 3aKOH COXpPaHEHUs
KOMOMHHPOBaHHON 4eTHOCTH. CynepMyJIbTHILIETHI.

6.3. KocMnueckue sty4n.

[Ipoucxoxnaenne kocmMudecknx Jiydel. IlepBuduHOe W BTOpPHUYHOE  M3JIy4YEHHE.
HHTEHCUBHOCTD, COCTaB, PHEPreTUUECKUN CIEKTp. B3aumoneilcTBue NEPBUYHOTO KOCMHYECKOIO
W3ITyYeHUsl C MarHUTHBIM ToJjieM 3eMiu. PannanuonHele nosca.

Paznen 7. dusndeckas KapTUHA MUpA.

Tema 7.1. CoBpemeHHast Hay4Has KapTUHA MHUpa

OCOoOeHHOCTH KJIAacCHYECKOM M HeKJIacCMyeckod (M3MKU. MeTomoJIOTUSl COBPEMEHHBIX
Hay4YHO-HCCIIEAOBATEIIbCKUX TporpamMMm B obsiactu ¢us3uku. OCHOBHBIC JOCTHIKEHHUS M MPOOIEMBI
cyobsneproit ¢pusuku. [lonbITku o0bennHEeHUS (YyHIAMEHTAIbHBIX B3aMMOACUCTBUM M CO3AaHUSA
«reopuu Bcero». CoBpeMEeHHbIE KOCMOJIOTHYECKHE MpecTaBieHus. JlocTKeHns Ha0onaTenbHON
acTpoHOMHUHU. TeopeTnyeckrue KOCMOJIOTUYECKUE MOAEIN. AHTPOIIHBIM NIPUHLNIL. PeBomonnoHHbIe
W3MEHEHHUS B TEXHHUKE U TEXHOJIOTHSX KaK CIEACTBHE Hay4YHBIX JOCTMIKEHHH B 00JACTH (U3HKH.
dusnueckas kKapTUHA MHUpa Kak uiocodcekas kareropus. [lapanurma HproToHa U 3BONTIOLIMOHHAS
napajaurma.

4.3. TEMATHKA JABOPATOPHBIX 3AHSITUM

Paspnen, Tema Homep 1 Tema 1adopaTopHoii padoThl
AUCHUILINHBI

Tema 3.1 JlaGopatopnast pabora Ne 1,2,3. HcciemoBanue 3JIEKTPUUECKOTO
oJIsl.

Tema 3.2 JlaGoparopnast pabora Ne 4. Omnpenenenue DJIC ¥ BHYTpEHHETO
COIIPOTHBIICHUS] HICTOYHUKOB JIEKTPHUYECKON IHEPTUH.

Tema 3.2 JlaGopatopnast pabora Ne 5,6 OmpeneneHue  yACIbHOTO
CONPOTHBIEHUS M  MOIIHOCTM NPOBOJHMKA  (HCCIIEJOBaHUE
AIIEKTPUYECKOM 1IeTH).

Tema 3.3 Jlaboparopnass pabora Ne 7. HccnemoBanne 3aBUCHMOCTH
COINPOTHUBIICHHUS] METAJUIOB OT TEMIEPATYPhI

Tema 3.3 Jlaboparopnast pabora Ne 8.9. UccnenoBanue 3aBUCHMOCTH
COIIPOTHBJICHHS ITOJYTIPOBOIHUKA OT TEMIEPaTypBhl.

Tema 3.4 JlabopaTopras pabora Ne 10. VccaegoBaHne MarHuTHOTO TTOJIS

Tema 3.4 JlaGopatopnass pabGora Ne 11,12. HccnenoBanue IOBENEHUS
BELIECTBA B MATHUTHOM I10JI€

Tema 3.5 Jlaboparopnas  pabora  Ne 13,14, U3ydyenwe  sBICHUS
2JICKTPOMATrHUTHOM 4 MHIYKITUH.

Tema 4.1 JlabopaTopnast padora Ne 15,16. M3yuenue koje0aHMii MAaSTHUKOB

Tema 4.2 Jlaboparopnas padora Nel7. M3ydueHus pe3oHaHca B SIEKTPUYECKOM
K0JIcOaTeIbHOM KOHTYPE.

Tema 4.2 JlaGopatopHass pabota Nel§,19. VYcrpoiictBo U pabota
TpaHchopmaTopa.

Tema 4.3 JlaGopatopnas  pabGora  Ne20. Onpenenenue  nokasarens
IIPEJIOMJICHUS] CTEKJIA.

Tema 4.3 JlaGopatopHnast pabora Ne21,22. V3mepeHue JJIMHBI CBETOBOM BOJHBI
C TOMOIIBIO TH(MPAKITNOHHON PEIICTKH.

Tema 5.1 JlaGopatopnass  pabota  Ne23,34,25. N3yuenue  sABieHue
dhororddekra

5. MIEPEYEHDb YYEBHO-METOANUYECKOI'O OBECIIEYEHUSA IJIS1
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINXCSI



5.1 OcHoBHasi IMTEpaTypa
@uszuka: yuyeOHMK W nOpakTUkym 118 By3oB/ B. A. Unpun, E.lO. baxtuna,

H. b. Bunorpanosa, II. . Camoiinenko; mnox  pemakuuen  B. A. Mnbuna. —  Mocksa :
MznarensctBo HOpaiit, 2025. — 399 ¢. — (Bricmee o6pazoanue). — ISBN 978-5-9916-6343-4.
— Teker : onextponHblii // OOpazoBarenbHas mnardopma IOpaiir [caiit]. — URL:

https://urait.ru/bcode/560134

KpaBuenko, H. }0. ®usuka: yueObHuk u mpaktukym s By3os/ H. HO. KpaBuenko. —
Mocksa : UznatensctBo IOpaiit, 2025. — 322 c. — (Bsicmiee obpazoBanne). — [SBN 978-5-534-
19224-7. — Teker : snexTpoHHbIH // OOpa3oBarenbHas riargpopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/560805

Huxkepos, B. A. ®usuka : yqeOHUK U NMpakTHUKyM ais By30B / B. A. Hukepos. — 3-e u3z.,
nepepab. u gomn. — MockBa: W3garensctBo IOpaiit, 2025.— 458 c.— (Broicmiee
obpa3zoBanue). — ISBN 978-5-534-18943-8. — Tekct : anekrponHbld // OOpa3oBarenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560444

5.2 lonoiHMTE/IbHAS JIUTEPATypPa

Ponuonos, B. H. ®usuka : yuyeOHoe mocobue mis By3oB/ B. H. Pomnonos. — 2-e u3n.,
uctp. u aon. — Mocksa : UznatensctBo Opaiit, 2025. — 236 c. — (Bricmiee ob6pa3oBanue). —
ISBN 978-5-534-20787-3. — Texkct : snekTpoHHbIi // OOpasoBarenbHas minatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/558786

I'opnau, B.B. ®wusuka. CamoctosTenbHas paboTa CTyAEHTa: Y4eOHMK Uil BY30B/

B. B.T'opnau, H. A. UBanoB, M. B. Ilnactuanna. — 2-¢ wu3a., wucop. W gom. — Mocksa :
WznarensctBo FOpaiit, 2025. — 168 c. — (Bricmiee o6pazosanue). — ISBN 978-5-9916-9816-0.
— Tekct : onextponnsni // OOpazoBarenpHas 1uiatdpopma [Opaiitr [caiit]. — URL:

https://urait.ru/bcode/561804

5.3. Pecypchbl nHpOpMAMOHHO-KOMMYHHMKAIIMOHHOI ceTH « UHTEpHET»

Anpec HnTepHeT pecypca HasBanue HTepHeT pecypca PexxuMm nocryna
o WnTepHeT-yHUBEpCUTET HHOPMAITHOHHBIX .
http://intuit.ru/ pHETY p vq) pMall CBoOoHBII
TEXHOJIOTUI
. Caiit xxypHana «BeCTHUK KOMITbIOTEPHBIX .
http://vkit.ru/ P P CBoOoHBIH
1 THOOPMALIMOHHBIX TEXHOJIOTHI»
CBobognast obmenocTymHas
http://ru.wikipedia.org/. MYJIbTHS3bIUHAS YHHBEPCAIbHAS HHTEPHET- CBoOoHBIH
SHIUKIONEANS

6. METOANYECKHUE YKA3ZAHUA IJI1 OBYUYAIOIIIUXCSA

JucuunnuHa «®u3Mka» u3ydaeTcs B TeUEHUE OBYX cemecTpoB. [Ipu mimaHupoBaHUU U
OpraHM3aIi BPEMEHH, HEOOXOIUMOro Ha M3yYeHHE OOYYArOIIUMCS TUCIUIUIMHBI, HEOOXOJIMMO
IPUJIEPKUBATHCA CIEIYIOIINX PEKOMEH M.

B mepuon wmexamy ceccusiMH CTYIAEHTHI JOJDKHBI BECTH KOHCHEKT JICKIUH, H3ydyaThb
TEOPETUYECKH MaTepuad B COOTBETCTBUU C MPOrPaMMOIl Kypca, BBIMOJHATH MPEAI0KEHHBIC
MPEnoiaBaTesieM 3a/IaHus I CAMOCTOATENIbHON pa00Thl, TOTOBUTHCA K Clade 3a4eTa U HK3aMeHa,
npopabartbiBasi HEOOXOIUMBIM MaTepuall COTrJIACHO MEPEYHIO BOIIPOCOB IS TIOJTOTOBKHU K 3a4ETy U
9K3aMEHY U CIIUCKY PEKOMEHAOBAHHOM JTUTEPATYPHI.

Brinmonnenue nabopaTopHbIX pabOT OTHOCHUTCS K YHCITy 00s3aTeIbHBIX BUIOB paboT. [lepen
BBITIOJTHCHHEM Pa0OThl HEOOXOUMO BHUMATEILHO O3HAKOMHUTHCS C TEOPETUYECKUM MAaTEPHUAIOM,
MpEe/ICTaBJICHHBIM B METOJIMYECKUX YKa3aHMUIX K COOTBETCTBYIOIIEH nmaboparopHoit pabote. [lpu



http://intuit.ru/
http://vkit.ru/
http://ru.wikipedia.org/

HEOOXOIMMOCTH MOXKHO BOCIOJIB30BATHCS PEKOMEHIYEeMOW JUTepaTypoll. B Xone BBINOIHEHUS
paboTel HEOOXONMMO pPYKOBOJACTBOBATHCS MMOPSAIKOM BBINOJHEHHs J1abopaTOpHOW paboThl U
yKa3aHUSIMU TpernojaBaTess, PU 3TOM JIOJDKHBI COOMIOAThCS MpaBHia TEXHUKH OE30MacHOCTH.
Pe3ynbpTaToM BhINONHEHUS paOOTHI SIBISIETCA OTYET, KOTOPBIA AOKEH OBITh aKKypaTHO O(pOpMIIEH
U BBITIOJTHEH B COOTBETCTBUH C TPEOOBAHUSAMMU, IPUBEACHHBIMU B METOIMYECKUX YKA3aHUSX.

B ykasanHoe mpenonaBaTeneM Bpems OOydaromMecs 3allMIIaoT OTYeThl. 3alura
MIPOBOJIUTCS B BHJIE COOECEJOBAHUS IO KOHTPOJIBHBIM BOINPOCAM, NMPHUBEIEHHBIM B METOAMYECKHX
ykazanusix. Kpome Toro, nmpemnojaBaTesib MOXKET 33/1aBaTh AOMOJHUTEIbHbBIE BOIIPOCHI, Kacaroluecs
pe3ysbTaTOB AKCIEPUMEHTA, BBIBOJOB IO pe3ysibTaraM oOmnbITOB M T.I. K mpomexyTouHoM
aTTecTalluu JOMYyCKaloTCs O0Oydarolluecs, BBIIOJHUBIIME Bce JilabopaTopHble paboThl U
3alIUTHUBIIMNE OTYEThl MO HUM. lIpum HaaMuuM 3aJ0JHKEHHOCTH IO J1abopaTOpHbIM paboTam, MO
COINIACOBAHUIO C MIPENOaBaTesIeM, BO3MOKHA 3aMeHa Pa0bOThI 110 BBIIOJHEHHUIO OTYETa Ha pedepar
10 TEME COOTBETCTBYIOIIETO JIAOOPATOPHOTO 3aHATHS C TIOCIEAYIONIEH ero 3aIuTOMN.

B nocnennem cemectpe n3ydeHus: JUCHUILIMHBL y4€OHBIM IJIAHOM MIPEAYCMOTPEH KypCOBOM
npoekT. Ilpu nomyuenun 3aganusi, HEOOXOAUMO BHUMATEIBHO C HUM O3HAKOMUTHCS U, B Cilydae
BO3HHMKHOBEHHS BOINPOCOB, 33JaTh UX Npernojaasarento. PerynspHoe mocerieHue KOHCYJIbTalH,
BHHUMATEIbHOE N3YYEHHE METOAMUYECKUX YKa3aHUM K BBIIIOJHEHHUIO KYpCOBOI'O IPOEKTA, a TaK K€
cTporoe coOirofeHue rpauka BHIIOJHEHHUS MPOEKTa IMO3BOJIUT HU30€XKaTh HEHYXKHBIX MPOOJIEM.
Onenka 3a KypcoBO# MPOEKT BBICTABIIAETCS 110 PE3yIbTaTaM €ro 3alUThI.

B TeueHne cemectpa M BO BpeMsl CECCMUM OCHOBHBIM BHJIOM IOATOTOBKH SIBJISIOTCA
camMoCTOsiTeNIbHbIe 3aHATHS. OHU BKJIIOYAOT B ce0s H3ydyeHHE BOIPOCOB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHOE U3yueHHe, OQOpMIIEHHE OTUYETOB IO JabopaTOpHBIM paboTaMm, KypcoBOe
IIPOEKTUPOBAHME, & TAK K€ NOATOTOBKY K IIPOMEKYTOUHOU aTTECTALIUU

Cucrematnueckass paboTa B COOTBETCTBUM C HPOrpaMMOil JUCHMIUIMHBI — YCJIOBHE
YCIELHOr0 OCBOEHMSI MaTepHalla.

MCTOI[I/I‘ICCKI/IC PEKOMEHIAUMA 110 oﬁyqumo JIMII ¢ OTPAaHHYCHHBIMHA

BO3MOKHOCTAMH 310POBbSI U HHBAJUIAO0B

OcBoeHHE AUCUUIUIMHBI OOYyYaroIIMMUCA C OTPAHUYEHHBIMHU BO3MOXKHOCTSMHU 3I0POBbS
MOXXET OBITh OPraHM30BAaHO KaK COBMECTHO C IPYTMMH OOYYAlOIIMMHKCS, TaK W B OTJCIBHBIX
rpynnax. [Ipennonaratorcs cienManbHble YCIOBUS VI MOTy4YeHHsI 00pa30BaHUs 00yJarolUMHUCS C
OTpaHUYEHHBIMUA BO3MOXKHOCTSIMH 370POBBSI.

[Ipodeccopcko-negarorndyeckuii  cOCTaB 3HAKOMUTCS C IICHXOJIOTO-(pU3NOJIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCSl MHBAIUAOB M JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS,
WHIUBUAYATbHBIMH — MPOrpaMMaMH  peaOWUTallMK  WHBAIHIOB (pu  Hajguuuu). llpwm
HEOOXOUMOCTH OCYIIECTBIISICTCS JOMOJIHUTENbHAST TOJJCPKKA TPENOJaBaHUs ThIOTOPAMH,
TICUX0JIOTaMH, COIIMATbHBIMH PaOOTHUKAMH, TIPOIIIE IIIMMHA MTOATOTOBKY aCCHCTCHTaMHU.

B cooTBercTBUM C METOAMYECKHMMH peKoMeHaanusMu MuHoOpHayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mTpenrnonaraercs HCIOIb30BaTh COIMAIbHO-aKTUBHBIE |
pedIeKCUBHBIE METOABl OOYYEeHHs, TEXHOJOTHUU COIMOKYJIbTYPHOW peabUIUTAllK C IIENBIO
OKa3aHWs TIOMOIIM B YCTAaHOBJICHHH TIOJHOIIGHHBIX MEXJIMYHOCTHBIX OTHOIICHWH C JAPYyTUMH
CTYJIEHTaMH, CO3AaHUU KOMQPOPTHOTO TMCHUXOJOTHYECKOTO KIMMaTa B CTYJIEHYECKOW TpyIIe.
[Ton6op u pa3zpaboTka y4eOHBIX MaTepUaAIOB MPOU3BOATCA C YUETOM MPEAOCTABICHHS MaTepraa
B pa3NUYHBIX (opMax: ayAualbHOM, BU3yallbHOM, C MCIOJB30BAHUEM CIICIUATBHBIX TEXHUYECKUX
CPEICTB U HHPOPMAITHOHHBIX CUCTEM.

Meaunamarepualibl  Takke CleyeT HCIOJb30BaTh M QJaNTUPOBATh C  Y4ETOM
WHIWBHYATBHBIX 0COOEHHOCTEH o0yuenwus i ¢ OB3.

OcBoenne muctummiuHel aumamu ¢ OB3 ocymiecTBisieTcss ¢ UCHOIb30BAHUEM CPEACTB
oOydeHus: o0O0mIEr0 ©  CHENMATBHOTO Ha3HaueHus (TMEPCOHATBHOTO M KOJUIEKTUBHOTO
WCIONIb30BaHusA). MarepuanbHO-TEXHHUECKOe OO0ecleueHue MpeaycCMaTpUBaeT MPHUCIOCOOTICHHE
aynuTtopuil K Hy»kaam jur ¢ OB3.



@dopma NpoBEAEHUS aTTECTALUU AJI1 CTYJEHTOB-WHBAJIUI0B YCTAHABIUBAETCS C Yy4ETOM
WHIWBHIYATBHBIX Ticuxodu3ndeckux ocodeHHocteit. st cryaentoB ¢ OB3 mpexycmarpuBaetcs
JocTymnHas popMa npeaoCcTaBICHHs 3aJaHH OLIEHOYHBIX CPEJICTB, @ HMEHHO:

® B IEYATHON WM 3JEKTPOHHOU (popme (Asg NUIl C HAPYIIEHUSMHU ONOPHO-IBUTaTEIIbHOTO
amnmnapara);

® B e4yaTHOH (opMe WM IEKTPOHHOU opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHOCTHIO
(U1t IMLL ¢ HAPYLICHUSIMU CITyXa, PeYH, 3peHHs);

® METOJIOM YTEHHS aCCUCTEHTOM 3aJlaHus BCIyX (IUIs JIUI] C HApYLIEHUSIMH 3PEHUs).

CryneHTaM ¢ MHBQJIWJHOCTBIO YBEIMYMBAECTCSI BpPEMs Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMpPOCHL. JIJs Takux CTYJIEHTOB HpelycMaTpuBaeTcss JocTymHas ¢dopma
IIPEIOCTABIIEHUSI OTBETOB Ha 3aJaHUs, & UMEHHO:

® [UCHPMEHHO Ha OyMmare WM HaOOpOM OTBETOB Ha KOMIBIOTEpE (MJIs JHI] C HapYLICHUSIMHU
cllyXa, peun);

® BbIOOPOM OTBETA M3 BO3MOXKHBIX BApUAHTOB C MUCMOJIb30BAaHUEM YCIYT aCCUCTEHTA (IJIs JIUL]
C HapyLICHUSIMHU ONOPHO-/IBUraTEIbHOTO aIIapara);

®  YCTHO (ISl IUL| C HAPYLIEHUSIMU 3PEHHUS, OTIOPHO-ABUTaTEIbHOIO anmnapara).

IIpu HeoOXxomumocTH uis OOyYaroIIMXCS C WMHBAJIMIHOCTHIO IPOLEAYpa OLIEHUBAHMSA
Pe3yNbTaToOB 00yUYEHUSI MOYKET MPOBOJUTHCS B HECKOJIBKO ATAIOB.

7. NEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
INPOI'PAMMHOI'O OBECIIEYEHUSA U UTHOOPMAILIMOHHBIX
CITPABOYHbIX CUCTEM

[lpu mpoBeneHHE 3aHATUH TO TUCIMIUIMHE HWCHOJB3YIOTCS CICIYIOIINE NpPOTPaMMHBIC
TIPOYKTHI:

1. Windows XP Professional, SP2 MSDN Volume License Version;

2. Microsoft Office 2007 Russian OLP NL AE;

3. JlaGopaTopust «Du3nKa

4. octyn K snekTponnsiM n3aanusm DBC FOPAUT (www.biblio-online.ru)

8. HEOBXOJMUMAS MATEPUAJIBHO-TEXHUYECKAS BA3A

JlekumoHHBIE 3aHATHS:
- ayAUTOpHUS, OCHAIIIEHHAS! HHTEPAKTUBHOM TOCKOM MM MPOEKTOPOM.
JlaboparopHbie pabOTHI:
- naboparopusi, ocHameHHas [1K ¢ noctymnom B IHTEpHET.
[Ipouee:
- paboyee MeCTO MPEnoJaBaTeNsl, OCHAIEHHOE KOMIBIOTEPOM C IOCTYIIOM B MIHTEpHET.

Pa3padoryuk:
Kadenpa UuCy Houent xkadeapsr UnCyY O.10. PemueBa

(mecmo pabomot) (3anumaemasi OONHCHOCHb) (unuyuanvl, pamunus)


http://www.biblio-online.ru
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1 [lepeyeHb KOMIIETEHIIUI ¢ YKa3aHHEM 3TaNoOB UX ()OPMUPOBAHUS B MPOLECCE OCBOEHUSA
o0pa3oBaTe/IbHOW MPOrPaMMBbI

OrneHOYHBIE cpe/icTBa pa3paboTaHbl IS OLEHKH MpodeccHoHANbHBIX KommeTeHuii: OITK-

1. IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUA 110 AUCHUIIVIMHE

[Inanupyemble pe3ynbTaThl OCBOEHHUS OCHOBHOW MNpO(hecCHOHAIBHOW 00pa3zoBaTeabHON
nporpaMMsbl (OITOIT) — koMneTeHIIMN 00yYaroIMXCs ONPENEISIOTCS TPEOOBaHUSIMU CTaHAApTa 10
HaIpaBJICHUIO TMOATOTOBKM (CHEUMAIbHOCTH) U (OPMHUPYIOTCS B COOTBETCTBUU C MaTpHLen
kommeteHrui OITOIT (Tabnuia 2)

[Tnanupyemble pe3ynbTaTbl 0Oy4eHUS MO AUCLUILUIMHE — 3HAHUSA, YMEHMS, HAaBBIKU U (WJIH)
OTIBIT JISATENILHOCTH, XapaKTePU3YIOIIUe ATAIbl (JOPMHUPOBAHUS KOMIETCHIIUI 1 00ecTieunBaroIye
JOCTHKEHHUE MJIAHUPYEMBIX pe3yJIbTaTOB OCBOCHMs 00pa30BaTENbHOM MporpaMmbl, (GOPMHUPYIOTCS
B COOTBETCTBUU C kKapTaMu komneteHuui OITOIL.

Tabnuua 1
Iliiannpyemble pe3yJibTAThl 00y4eHHUs 110 JHCIHILIHHE
Kon u HaumeHOBaHnE Kon u HauMeHOBaHMEe MHAMKATOPA JOCTUKEHUS KOMIIETCHIIUH
KOMIIETEHIINH
OIIK-1. Cnoco6en npumensts | OIIK-1.1. [TpumeHsieT ecTeCTBEHHOHAYYHBIC 3HAHUS B
CCTCCTBCHHOHAYYHBIC U PO eCCUOHATBHON JEATETbHOCTH

00IIIenHKEHEPHBIE 3HAHUS,
METO/IbI MATEMATHIECKOTO
aHaM3a v MOJICTTUPOBAHUS,
TEOPETHUECKOTO U
IKCIEPUMEHTAILHOTO
HCCIIEIOBAHNS B
podecCHOHaTLHOM
JIEITENBHOCTH,

2 Onucanue nmoka3areJsieil 1 KpUTepHeB OLlEHNBAHUS KOMIIETEHI[UIT HA PA3JIMYHBIX 3TaNax UX
(¢opmupoBaHus, onucaHue MIKAJ OLlEeHUBAHUSA

Pesynbratel 00yueHuss mo nucuuminHe «®Pusukay HampasiaeHus noAarotoBku 09.03.02
«HpopMallIOHHBIE CHUCTEMBbl WU TEXHOJOTHH» OMNPEIENAIOTCS I0Ka3aTelsiMU U KPUTEpUSMU
OLIEHUBaHM CPOPMHUPOBAHHOCTH KOMIIETEHIMH Ha 3Tamax UX (HOpPMUpPOBAHMS MPEACTABICHBI B
Tal1. 2.

Tabmumna 2
Martpuua cooTBeTCTBHS OLIEHOYHBIX CPe/ICTB 3aIJIAHMPOBAHHBIM pPe3y/bTATaM 00y4YeHHus

OneHouHBIE CpecTBa

Kommerenm
u Texymui KOHTPOIIb [IpoMexyTOUHBIN KOHTPOJIb (3a4ET)
OneHouHoe OnenouHoe 3auer OK3ameH
cpencrtso | CpPEeACTBO 2 (BoTIpOCHI K (Bompoch! K
(mabopatopHoe 3a4yeTy) HK3aMEHY)
3aTaHMSN)
OIIK-1 OIIK-1.1. OIIK-1.1. OIIK-1.1.




IToka3aTesin U KpUTEPUH OLIEHUBAHUA C(POPMUPOBAHHOCTH KOMIIETEHIUH (IIPOMEKYTOYHOI 0
KOHTPOJIfA)

Ha »rame npomexyTO4HOW arTecTallui MCHOJb3YeTCSd CHCTeMa OLIEHKHM YCIEBAaeMOCTH
oOydJaronmxcsi, KOTopasi TO3BOJISIET TPEMOJaBaTeII0 OICHUTh YPOBEHb OCBOCHHUS MaTepHuaia
oOydaromumucsi. Kputepun oleHuBaHus CPOPMUPOBAHHOCTH TUIAHUPYEMBIX pE3yJIbTaTOB
o0ydeHus (IecKpunTOopoB) MpeacTaBieHbl B kapte kommnerenuuu OITOIL.

@dopMa OIIEHKU 3HAHMI: OLEHKA - 5 «OTIUYHO»; 4 «XOpOoIIo»; 3 «yIAOBIECTBOPUTEIBHOY; 2
«HEYIIOBJIETBOpUTEIBbHOY».  JlabopaTtopHple  pabOThI, MPAaKTHYECKHE  3aHATHS, MPAKTHUKA
OILICHUBAIOTCS: «3a4eT», «He3aueT». Bo3aMOXKHO MCTONb30BaHNE OATUTBHO-PEUTHHTOBOM OIIEHKH.

IIIxaja oneHUBaHUA:
«3a4eT» — BBICTABISETCS, €CITU CPOPMUPOBAHHOCTD 3asIBICHHBIX JECKPHUIITOPOB KOMIETCHIIMA Ha
51 % wn Gonee OIEHUBAETCSI HE HUKE «YyJIOBJIETBOPUTEIBHO» MPHU YCIOBUU OTCYTCTBUS KPUTEPHUS
«HEYAOBIETBOPUTENIBbHO». BrICcTaBiseTcs, Korja oOydYaromuiics MOKa3bIBaeT XOPOIIUE 3HAHUS
M3YYEHHOTO YYEOHOro MaTepHalia; CaMOCTOSATEIBHO, JIOTHUYHO M TIOCIEIOBATEIHHO H3JIaraet M
HMHTEPIPETUPYET MaTepHalIbl Y4EOHOTO Kypca; MOJHOCTBIO PACKPBIBAET CMBICH MpEiaraeMoro
BOIIPOCA; BJIAJCET OCHOBHBIMU TEPMHUHAMHU W MOHATHSMU M3YUYEHHOTO KypcCa; MOKa3bIBAaCT YMEHHE
MEPEIOKUTh TEOPETUUECKHUE 3HAHUS Ha MTPEANOIaraéMblii MPAaKTUUECKUI OTIBIT.
«OTJINYHO» — BBICTABIACTCS, €CIM CPOPMUPOBAHHOCTH 3asBJICHHBIX JECKPUIITOPOB KOMITCTCHITHI
85 % Oomnee (B coorBercTBUM ¢ kKaprtamu kommereHiuit OITOII) oneHuBaeTcss KpuTepusiMu
«XOPOIIO» U «OTIUYHO», MPHU YCIOBUU OTCYTCTBHS OLICHKH «HEYIOBJIICTBOPUTEIHHO»: CTYJCHT
MOKa3ajl TMpOYHbIe 3HAHUS OCHOBHBIX TOJOXKEHUH (DaKTHUECKOro Marepuana, yMEHHE
CaMOCTOSITEIIbHO PEIIaTh KOHKPETHBIC MPAKTUYECKUE 33/1a4i MOBBIMICHHON CIOKHOCTH, CBOOOIHO
WCIIOJIb30BaTh CIPABOYHYIO JTUTEPATypy, AeNaTh 0OOCHOBAHHBIE BBIBOJBI U3 PE3YNIbTATOB aHAU3a
KOHKPETHBIX CHTYAIIH;
«Xopomio» — BBICTABISAETCS, €clii c(HhOPMHUPOBAHHOCTh 3asIBICHHBIX JECKPUIITOPOB KOMIETEHIIHIMA
Ha 61 % wu 6onee (B coorBeTcTBUM ¢ KapTtamu komneTteHiui OITOI) omieHuBaeTcs KpuTepusiMu
«XOPOLIO» U «OTJIIMYHO», IPU YCIOBUHU OTCYTCTBHUS OLIEHKU «HEYJIOBJIETBOPUTEIBLHO», I0MTyCKAETCA
OIICHKA «YJIOBJIETBOPUTEIHLHO»: OO0YUYaIOIIMUIACS MOKa3ajd MPOYHbIC 3HAHUS OCHOBHBIX IOJOKEHUM
(hakTUYECKOTO MaTepHalia, YMEHHUE CaMOCTOATEIbHO pelIaTh KOHKPETHBIC MPAKTHUYECKHE 3aJauH,
MpeAyCMOTpPEHHBIE paboyell MporpaMMoi, OPUEHTHUPOBATHCS B PEKOMEHJIOBAHHOW CIPABOYHOM
JUTEepaType, yMEeT MPaBUIHHO OLIEHUTh MOMyUYEHHBIE Pe3yIbTaThl aHAIM3a KOHKPETHBIX CUTYaIlUH;
«Y10BJIE€TBOPUTEIbHO» — BBICTABIIACTCS, €CIH CHOPMUPOBAHHOCTH 3aSBICHHBIX JIECKPUIITOPOB
koMmreTeHIit 5/ % u Gomnee (B coorBercTBUU ¢ KapTtamu kommereHiuit OIIOII) onenuBaercs
KPUTEPUSIMH «YIOBJIECTBOPUTEIBLHO», «XOPOIIO» U «OTIUYHO»: OOYyYArOIIUICS IMOKa3ajdl 3HaHHE
OCHOBHBIX TOJIOKEHUN (DaKTHUECKOro MaTepuasia, yMEHUE TOIYyYUTh C TTOMOIIBIO MPernoaaBaTens
MPaBUJILHOE PEIICHUE KOHKPETHOW MPAKTHUUECKOW 3aJaud W3 4YHCiia MPEeIyCMOTPEHHBIX pabodeit
MIPOrpaMMOii, 3HAKOMCTBO C PEKOMEHIOBAHHOM CIPABOYHOM JIUTEPATYPOH;
«HeynoBiaerBopurenbno» «He3zauer» — BbicTaBisieTcs, eciii CHOOPMUPOBAHHOCTh 3asBJICHHBIX
JECKPUNTOPOB KOMIIETEHIUN MeHee ueM S5/ % (B COOTBETCTBUM C KapTaMU KOMIIETEHIIMA
OIIOII): mpu oTBeTe 00YyYaIOMIETOCS BBISIBUIUCH CYIIECTBEHHBIC MPOOEIbl B 3HAHUSX OCHOBHBIX
MOJIOKEHUH (AaKTUYECKOr0 Marepualia, HEyMEHHE C TIOMOIIbIO TMPEnoJaBaTeNsl MOJIYy4YUTh
MPaBUIILHOE PEIICHUE KOHKPETHOW MPAKTHUUECKOW 3aJaud W3 YMCa MPEAyCMOTPEHHBIX pabodeit
MpOrpaMMoi y4eOHO# TUCIUTUIMHEIL.

OTBeThl W pemnieHus: OOYYaIoOIIUXCSl OIEHUBAIOTCSA IO CICAYIOMIMM OOIIUM KPHUTEPHUSIM:
pacno3HaBaHue mpoOieM;  ompeAeNieHue 3Ha4yuMoW  uH(OpManMM;  aHaau3  [pooJieM;
apryMEHTHPOBAaHHOCTh; HCIIOJIb30BAHUE CTPATErHii; TBOPYECKUMW TIOJXOJ; BBIBOJBI; 0OIIas
IPaMOTHOCTb.

CoOTBEeTCTBHE KpPUTEPHEB OILICHWBAaHUSA C(HOPMHPOBAHHOCTH IUTAHUPYEMBIX pE3yJIbTaTOB
00ydeHus (IECKPUNTOPOB) CUCTEMaM OIICHOK MPEJICTABICHO B Ta0JI.



Ta0numa 4
HHTerpajbHas oleHKa

Kpurepun TpaguuuoHHas OLEHKa bainpHO-peUTHHrOBasE OLIEHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2nl 2, Heszauer 0-50
5,4,3 3auer 51-100

OO6yuaromuecs 00si3aHBI CIaBaTh BCE 3aJaHUS B CPOKH, YCTAHOBIIEHHBIC TpernoaaBareneM. OreHka
«YIOBNETBOPUTEIIBHO» MO  JUCIHUIUIMHE, MOXET  BBICTABIATBCA W TPHU  HEMOJTHOU
c(hOPMHUPOBAHHOCTH KOMIIETEHIIM B XOJI€ OCBOCHUS OTAEIbHOW Y4eOHON MUCIUIUIMHBI, €CIIA HX
(dbopMupoBaHHE MpeArnonaraeTcss MpoAOHKUTh Ha Oosiee MO3JHMX J3Tanmax oO0y4yeHHs, B XOJe

W3YYEHUS IPYTUX YUeOHBIX JUCLUIUINH.

Iloxka3aTeu U KPUTEPHUH OLCHKH JOCTH/KEHUH CTYAEHTOM 3aIlJIAHUPOBAHHBIX Pe3y/IbTATOB
OCBOEHMS JUCHUILUIMHBI B X0/Ie TeKyILIero KOHTPOJIsl U MPOMeKYyTOYHOI aTTecTaluu

Onenka,

Kpurepun
YPOBEHb
«OTJIMYHOY, CryneHT TmoOKas3ajd TMPOYHBIE 3HAHWUS OCHOBHBIX ITOJOKEHUH (HaKTHIECKOTO
MOBBIIICHHBIA | MaTepualia, yMEHHE CaMOCTOSITENbHO peliaTh KOHKPETHhIE JTabopaTopHEIE
YPOBEHb 3a/1aud  TIOBBIIICHHOW CJIOHOCTH, CBOOOJHO WCIOJB30BaTh CIPABOYHYIO
TUTEepaTypy, JAelaTh OOOCHOBAHHBIE BBIBOJBI U3 PE3yJbTAaTOB aHAIIM3a
KOHKPETHBIX CUTYallUi
«XOpOoUIO», CrymeHT TMoOKa3al MPOYHBIC 3HAHUS OCHOBHBIX TMOJIOKEHUN (PAKTHIECKOTO
MOPOTOBBIN Marepuanga, yMEHHE CaMOCTOSITEILHO pElIaTh KOHKPETHBIE J1abOpaTOpHBIC
YPOBEHb 3aa4n, MPEAyCMOTpPEHHBIE pabodeil mporpaMmoil, OpPUEHTHPOBATHCS B
PEKOMEHJIOBAHHOM CIPaBOYHOM JIUTEpPAaType, YMEET MPaBWIBHO OICHUTH
MOJIYYCHHBIE PE3YJIbTATHI aHATN3a KOHKPETHBIX CUTYAIUN
«ynoBaeTBopuT | CTYJEHT TOKa3ajl 3HAaHWE OCHOBHBIX IOJIOKEHUH (HaKTHYECKOTO MaTepHalia,
€IILHOY, YMEHHUE TIOJIYYUTh C TIOMOUIBIO TMPENOAABATENs MPABUIBHOE PELICHUE
MOPOTOBBIN KOHKPETHOW JTabOpaToOpHOW 3aJaud M3 4HCIIa TPETyCMOTPEHHBIX pabouei
YPOBEHB MporpaMMou, 3HaKOMCTBO C PEKOMEHA0BaHHOMN CIIPaBOYHOM JIMTEpATypOi
«ueyznoneTBop | [Ipu oTBeTe CTy/IeHTa BRISBHINCH CYIIECTBEHHBIEC MTPOOEIBI B 3HAHUSX OCHOBHBIX
UTEILHOY, MOJIOKEHUH (PaKTHUYECKOTO MaTepuasia, HEYyMEHHE C IOMOIIBIO0 MPEToaBaTelIs
YPOBEHb HE MOJYYUTh MPABWIBHOE PENIEHHE KOHKPETHOM MPAaKTUYECKOW 3ajlaud M3 4Yuciia
copmupoBan MPEyCMOTPEHHBIX padoUei MporpaMMoi y4eOHOM TUCIUIIINHBI

3 TunoBbie KOHTPOJIbHBIE 32IaHUS WIH UHbIE MATEPHAJIbI, HEOOXOAMMbIE /IJIsl OLIEHKHU
3HAHMH, YMEHHMi, HABBIKOB M (WJIH) ONbBITA [AEATEJbHOCTH, XAPAKTePU3YKIIUX ITAIbI
(opMupoBaHus KOMIIETEHIIUI B IpoLecce 0CBOeHNsI 00pPa30BaTe/IbHOI MPOrpaMMbl

3.1 [lepeyeHb BONPOCOB /ISl POMEKYTOYHOM aTTecTAIINM (3a4eT)

(1 cemecTp - MexaHnuka)

1. VMHepumanpHble CHCTEMBI OTCYETa M TPUHLUI OTHOCHTENBHOCTH. IIpeoOpa3oBaHus
lajmnes W OrpaHMYEHHOCTh KJIACCUYECKHUX MPEJICTABICHUNA O IIPOCTPAHCTBE W BPEMEHHU.
[TocTynaTsl 4aCTHOW TEOPUH OTHOCUTEIBHOCTH U MX (pU3NYECKOe CoAepiKaHHue.




2. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH cOObITHI. COOCTBEHHOE BpeMsi M COOCTBEHHas
mrHa. JlopennieBo cokparienue. [Ipeodpa3zoBanus JlopeHIia n ux reoMeTpudeckasi HHTEPIPETALIHS
(mpocTpaHcTBO-BpeMss MUHKOBCKOro). CBETOBON KOHYC M MHUpPOBBIE JHUHUHU. [IpUuuMHHOCTH U
KJ1accu(UKalrs HHTEPBAJIOB MEKY COOBITHSIMHU.

3. IToreHunansHOE criloBoe nosie. CBsI3b CHIIBI M NTOTEHLIMAIbHOW dHepru. Kunernueckas
SHEpPrusi YacTUIpl. MexaHudecKkass OSHEpPrus U €€ HU3MEHEHHWE TIpU JABIKEHHU YacTUIBl B
MOTEHLIMAJIbHOM CHUJIOBOM TIOJIE.

4. JIBmKeHUE B UEHTPAIBHOM 1oJie. MOMEHT UMITyJIbCa U CEKTOPHAsl CKOpOCThb. BecemupHoe
TATOTEHUE U IBUKEHUS IUIAHET U CITyTHUKOB. 3akoHbl Kemepa. Kocmuueckne ckopocT.

5. Bparmienue TBepaoro Tenla BOKPYT (PUKCHPOBAHHOW OCH. YTJIOBas CKOPOCTh. MOMEHT
nHepuuu. Pusndeckuii MasTHUK. [1nockoe aBM>keHnEe. MrHOBEHHAs OCh BpalLlEHUs

6. MoMeHT mmmynbca abcomoTHO TBepaoro tena. [maBHeie ocu wHepumu. CBOOOIHOE
BpallleHHE CUMMETPUYHOIO BOJTUKA. BBIHYKeHHas Mpereccus rupocKona.

7. 3aKkoHBl NBW)KEHUS B HEMHEpPUUANbHBIX cHcTeMax oTtcueta. HeBecomocTs. Ilpunnum
9KBHMBAJIIEHTHOCTHU. [IponopuoHanbHOCT MHEPTHOM U IPaBUTALIMOHHOM Macc.

8. Bpamaromuecss cuctembl orcueta. LleHTpoOexHass U KOPHOJIMCOBA CUJIbI HWHEPLHH.
Mastauk @yko. OTKIOHEHHE CBOOOIHO MaAA0IIET0 Tesla OT BEPTUKAIH.

9. BreHyXIeHHbIE KOJeOaHUsI TUHEHHOTO OCHMWIUIITOpa. Pe30HaHC CMEIIEHUs U CKOPOCTH.
AMIUIMTYJHO-4acTOTHast U (a30-4acTOTHAsh XapakTepUCTUKU. llpeBpaiieHus »sHeprud npu
KOJIeOaHUsX.

10. BonnoBoe nmwxenue. Knaccudukanus Bons. [Honspuszanuus BosH. MoOHOXpOMaTHUECKUE
BoJIHBI. [1110cKME U cepuyeckre BosIHbI. JJuHaMuKa U CKOPOCTh PacIpOCTPAHEHUS BOJIH B YIIPYTUX
cpenax. Dddext [Jomnmuepa.

(1 cemecTp - MousekysipHast pu3uKa ¥ TEPMOAUHAMHKA)

1. ITpeamer MonexynsipHOi pu3nku. OCHOBHBIE MOJIOKEHHSI MOJIEKYJIAPHO- KHHETHYECKOH
teopuu. CTaTUCTUYECKUM TOJAXOJ K ONHUCAHUIO MOJEKYJApHBIX saBieHud. I[lonstue o
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX.

2. UneanbHplii Ta3. PaBHOBECHOE MPOCTPAHCTBEHHOE PACTIPEEICHUE YACTHI] HICATBHOTO
raza. GoyKTyalnuu IOTHOCTH UI€AIbHOIO rasa.

3. bBunomuanbHOE pacnpeneneHue.

4. Pacnipenenenue IlyaccoHa kak mnpenenbHbIM ciyyail OMHOMHAJIBHOIO paclpesieieHusl.
[Ipumeps! ero npruMeHeHus.

5. Pacnpenenenne I'aycca kak mpeaenbHbIN cilydail OMHOMHAIBHOTO paclpe/ieleHusl.
[Ipumeps! ero npuMeHeHus.

6. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH UACAIBHOTO ra3a. Y paBHEHHE
Kianeiipona — Meneneesa.

7. lloHATHS pPaBHOBECHOTO COCTOSHHSA M TEMIEpaTypbl. Te€pMOMETpPHUYECKOE TEIO U
TEPMOMETpHUYECKas BEJIWYMHA. OMIOMpPUYECKHE MIKanbl Temneparyp. [‘a3oBblii TepmoMerp.
WneanbHO-razoBas MIKana TEMIEPATYP.

8. Pacnipenenenre Mosieky1 raza mo KOMIOHEHTaM CKOPOCTH.

9. Pacnpenenenue MoJeKkys rasa 1o MOAYJNIO cKoOpocTH. Pacnpenenenune Makcsemia.
[IpuHIKI nEeTaNbHOrO paBHOBECHS.

10. HauBeposiTHeIIas, CpeHss U CPEAHEKBAAPAaTUYHAs CKOPOCTH MOJIEKYJI rasa.

11. WpeanpHblii ra3 BO BHEIIHEM IMOTEHIMAIbHOM mnoJie. Pacnpenenenune bonblmana.
bapometpuueckas ¢popmyia.

12. OnbIThl, TOATBEpKAAIOLINE pacnpenenennus Makceseia u bonbliMana.

13. CronkHoBeHUs: Mojekya B rase. /lnmna cBobGogHoro mpobera. Yacrora coyaapeHU.
['a30kuMHETHYECKUI THAMETP MOJIEKYI.

14. PaccesHue MOJEKYJSpHBIX My4YKoB B rase. OmnpeneneHue AIUHbI CBOOOIHOrO mpobdera
MOJIEKYJI B OIIBITAX M0 PACCESHUIO.

15. MonexynsspHO-KHHETUYECKHE XapaKTEPUCTUKN BO3yXa IPU HOPMAJIBHBIX YCIOBUSX.

(1 cemecTp - OCHOBBI JIEKTPOAUHAMMKH)



1. ITonsiTve 3apsna, 2J€KTpUUYECKUH 3apsp Tel. BzamMmopelicTBue 3apsnoB- 3akoH
Kymona.

2. DNEeKTpOCTaTUYECKHE B3aUMOJAEHCTBUA. HampsykeHHOCTh 3IIEKTPUYECKOrO  IOJISL.
HanpsiskeHHOCTB 1TOJI1 TOYEYHOT O 3apsiia.

3. IToTok BekTOpa HampsKEHHOCTHU AeKTpudeckoro nois. Teopema Octporpaackoro-
l'aycca. [Ipumenenue TeopeMbl Octporpaackoro-I'aycca K pacuery 3J€KTpHUECKUX TTOJIEH.

4. [ToreHnMan 3IEKTpUYECKOro mOJsA. BblUMClIEHHME TOTEHIMAIOB AJIEKTPUUYECKUX
TIOJIEH.

5. Pabota mo mnepemenieHHIO 3apsia B D3JEKTPUYECKOM Iojie. DHEprus 3apsia B
ANEKTPUUYECKOM TI0JIE.

6. ['paduueckoe npecTaBiIeHNE IEKTPUIECKHUX TOJIEH.

7. DNIEeKTPUUECKHUI TUTIONb. JIUITOTh B DJIEKTPHUYECKOM TIOJIE.

8. B3aumopeicTBue 3aps/10B, CHCTEMBI 3apsI0B.

9. [IpoBOoAHMKM B DJIEKTPUYECKOM Tojie. JIEKTPUYECKOE II0JIe  3apsKEHHBIX
IIPOBOAHMKOB. Pacnipenenenue 3apsia B IpOBOJHHUKE.

10.  DAEeKTpPOEeMKOCTb MPOBOJHUKA. DIEKTPOEMKOCTh CUCTEMBI TPOBOJHUKOB.

11.  DHeprus nyeKTpOCTATUYECKUX CUCTEM.

12. DNeKTpoAMHAMUKA — TIepepacipeielieHne CBOOOTHBIX 3apsioB IPOBOJHHUKA B

HEOJAHOPOJAHOM 3JIEKTpUYECKOM Toiie. [IoHsATHE 3IEeKTPUUECKOT0 TOKA. ACHCTBUE 3apsAI0B, CUCTEMBbI
3aps0B. TOJICH.

13. [TocTostHHBIM 31eKTpUdecKuid TOK. 3akoH Oma, 3akoH [[xxoyns-Jlenua.

14.  DnexrponBrkyiias cuia. 3akoH OMa it moaHo# nenu. 3akonbl Kupxrodda.

15. [IpoBonHuku BTOporo poxaa. 3akoHbl Dapanes. YaenpHas >3JIEKTPONPOBOIHOCTD
PacTBOPOB BJIEKTPOJIUTOB, MTOABUKHOCTH HOHOB.

16. Kunernueckasi Teopusi mpoBOAMMOCTH PACTBOPOB 3JIEKTPOIUTOB. 3akoH HepeHncra-
OlHITEHHA.

17. B3auMozeiicTBue HMOHOB B pacTBOpe. OJEKTPOCTATUYECKass TEOpHUsl PacTBOPOB
3JIEKTPOJIUTOB.

18. [lorsTne 0 MarHeTHW3Me, MarHMTHEIC B3aMMOJICHCTBHA. B3anmopieiicTBHE TOKOB,
3aK0H Amrepa.

19. MarnutHoe mone TOKOB. IIpoBogHUMK ¢ TOKOM B MarHutHOM mone. Cuna
JIEHCTBYIOIIAs HA 3aps]l B MAarHUTHOM TioJie — cuia JlopeHa.

20. KoHTyp ¢ TokOM, MarHuTHasi UHAYKIUSI KOHTYpa. MarHuTHBIII MOMEHT.

21. BemiectBo B MarHuTHOM monie. Bektop HaMarHM4eHHOCTH, JlMaMarHeTHkw,
napaMarHeTHK, eppoMarHeTHKH.

22. MarnuTHasi BOCIPUUMYHBOCTH BEIIECTBA U MarHUTHAs! TPOHUIIAEMOCTb.

23. [Ipupona auamaraeTusma.

24, MarnuTHasi BOCIPUUMYHBOCTH MTapaMarHeTUKOB, 3akoH Kropu.

3.2 IlepevyeHb BONPOCOB ISl IK3aMeHa
(2 cemecTp - Kosrebanusi u BOJIHBI)

1. ["apmonnueckue KonedaHus U UX XapaKTEPUCTUKH.

2. [lapmonnueckuit ocuumiarop. IIpyx uHHBIN, QU3NYECKU W MaTeMaTHYeCKHi
MAasITHUKHU.

3. CBoOonHBIE TapMOHUYECKHE KoleOaHHs B KosiebaTenbHOM KOHType. CloKeHus
rapMOHMYECKHUX KOJIeOaHUM OJTHOTO HAIPABJICHUS U OJIMHAKOBOM 4acTOThl. bueHusl.

4. CrnosxeHue B3aUMHO MEePIEHANKYIISPHBIX KOJIEOaHU.

5. JuddepernmnansHoe ypaBHEHHWE CBOOOJHBIX 3aTyXalOMMX KOJIGOAHWH U  €ro

peuieHue. ABTOKONIeOaHHUS.

Juddepennnanpaoe ypaBHEHHE BEIHYKICHHBIX KOJICOAaHUN U €T0 pelIeHuE.
AwMiuTyaa v asza BeIHYKISHHBIX KoneOanuii. Pesonanc.

Bonnoseie npouecchl. [Ipo1oyibHbIE U TONIEPEYHbIE BOJIHBI.

YpaBuenue Oeryieit BosHbl. PazoBasi CKOpocTh. BomHOBOE ypaBHEHUE.

A e



10.  UnTepdepeHius BOIH.

1. CTostune BOJIHBI.

12. 3BYKOBBIE BOJHBI.

13. Dddext Homnepa B akycTuKe. Y IbTPa3BYK U €ro MPUMEHEHHUE.

14.  DkcrnepuMEHTabHOE MOJyYeHHE SJIEKTPOMArHUTHBIX BOJIH.

15. HuddepennmanbHoe ypaBHEHHE DJIEKTPOMArHUTHOW BOJHBIL.DHEPTUS U HMITYJIBC
3JE€KTPOMArHUTHON BOJIHBI.

16. DHeprusi TaApMOHUYECKOTO KOJIEOATEIHPHOTO JIBHKCHHMSI.

17. . Tapmonmnueckuii ocummsarop. AuddepeHnnanbHoe ypaBHEHUE rap- MOHHYECKOTO

OCLMJUIATOpa U ero pemeHue. a) Marematnueckuii mastHuk. [lepumon ero konebGanus. 0)
[Ipyxunneiii MasTHUK. [lepuon ero kosnebanus. B) @usnueckuit MaatHUkK. [leproa ero konedanus.

(2 cemecTp - KBanroBasi ¢pusuka)

1. PaBHOBecHOoe TerioBoe wu3iMydeHue. JlyuencmyckarenbHas M INOIVIOIIATENIbHAS
criocoOHocTH Tei. 3akoHsl Kupxroda, Credana bonpnmana n Buna.

2. PacmpeneneHue HHEPTUUM B CIEKTPE U3Iy4YEHUS aOCONIOTHOTO YEPHOIO Tela.
VYasTpaduoneroBas katactpoda. @opmyna [Tnanka.

3. Buemnuit  ¢oroadpdexr u ero ocHoBHble 3akoHbl. HMccnenoBanusi CroneTosa.
VYpasnenue DitHmreitna. Onbit Jlykupckoro u [lpunexaena.

4. OnbiThl JlebeneBa. OObsCHEHNE JaBJIEHUS CBETa HA OCHOBE 3JIEKTPOMAarHUTHOW U
KBaHTOBOI Teopuu cBeTa. Macca u UMITyJIbC (POTOHA.

5. [Tornomenue u paccestHue peHTreHoBckuX Jiyueil. Ddpdext Komnrona.

6. KopnyckynsipHo - BoJIHOBas mpupoaa cBeTa W 4vactull. ['umoresa pae-bpois.
Hudpaxius snextponoB. OneiT [3BUccona u Jxepmepa.

7. IToctynatel bopa. Teopus aroma Bogopoaa o bopy u ero crekrp o teopuu bopa.

8. JluckpeTHOCTh DJHepreTuueckux ypoBHell B arome. Omnbitel ®Ppanka u ['epua.
OrnpenenieHne MOTEHIIMATIOB BO30YK/ICHUS U MOHU3AIINHA aTOMOB.

9. KBanToBble uMciaa M uX ¢usuueckuil cmpica. COMH M MarHUTHBIE MOMEHT

anekTpoHa. Marneron bopa. IIpunnun [aynm.

10. Ilpunuun Ilaynu. 3amonHeHue >3JeKTPOHHBIX oOoyouek, Ilepmoguueckas cucrema
31eMeHTOB Menpeneesa.

11. DHepreTHyecKuil CHEKTp 3JEKTPOHA B CBOOOAHOM aToMe M B Kpucrtayuie. Ilpuunna
PACHICIUICHUA DO HCPICTHYCCKUX ypOBHefI B 30HBI. MeTaJ'IJ'II)I, MOJIYITPOBOAHHUKHU, TUIJICKTPHUKHU.

12. DnextponpoBoauMocTh MeTaioB. COOCTBEHHas! U MPHUMECHAs AJIEKTPOIPOBOIUMOCTb
MOJIyIIPOBO/IHUKOB. 3aBHUCUMOCTb 3JIEKTPOIPOBOAHOCTH METANIOB M  IMOJIYIPOBOJHUKOB OT
TEMIEPATYPHI.

13. P-nnepexon. BeinpsiMieHue Ha p-n-niepexo/e.

14. ®otope3uctuBHBIE M (QoTO rampBaHMYecKud dPdexTsl.  DoTope3ucTopsl U
MOJIYITPOBOAHHUKOBBIC 3JICMCHTEI.

15. ChnoHTaHHOe U MHAYIUpPOBaHHOE u3MydeHHe. ONTHYECKHEe KBAHTOBBIE T'€HEPATOPHI
(;1azepsr).

16.  OmnpiT Pesepdopaa no paccesHuto o-4yacTull. SaepHas MoJenb aToma.

17. CoctaB U XapaKTepuCTHKa aTOMHbIX saep. M3orombl; wn300apbl, H30MEpHI.
Maccnekrporpad.

18.  KamenbHast u 000109€UHAsT MOJICIH SIIEP. DHEPTHUS CBS3U sipa. [ledekT Macchl.

19. Metoapl perucTpauuy 3apsUKEHHBIX YacTHULl CIMHTapUCKOMN, (HOTO3MYIbCHOHHBIN
MeToJ, KaMepa BuibcoHa, my3bpIpbKOBas Kamepa, MOHM3AlMOHHAs KaMmepa, cdeTdyuk ['eirepa -
Mrostepa, cueTynku YepeHkona.

20.  EcrecTBeHHas paJMOAKTUBHOCTb. 3aKOH PaJUOAKTUBHOIO pacnaja. PajnoakTuBHbIE
PAIBL

21. JleneHune TsHKENbIX M CUHTE3 JIETKUX si7iep. ATOMHBIN peakTop. SnepHas sHepreTHka.

22.  TepMosiaepHbIE PEaKLUH U IEPCIIEKTUBBI UX UCIIOJIB30BAHUS B MUPHBIX LIEIIAX.

23. VYcekopurenu — 3apsUKEHHBIX  YACTHIL:  JIMHEMHBIM  YCKOPUTEIb,  LUKIOTPOH,

CHHXPOTPOH, (ha30TpoH, CHHXPO(a30TPOH, OETATPOH.



24. TopMO3HOE M XapaKTEPUCTUUECKOE PEHTreHOBCkoe wu3inyyeHue. CIiomHbe |
XapaKTepUCTHUECKHE CIIEKTPHI Tydyeil PeHTreHa, MexaHU3Mbl UX BOSHUKHOBEHHS.

25.  HckyccTBeHHasi paAMOAKTUBHOCTh. TpaHCypaHOBBIE 2JIEMEHTHI.

26. Kocmuueckne gyun. IlepBuyHOoe W BTOPHUYHOE KOCMHMYECKOE H3JIyYEHHE.
3aBUCHUMOCTb MHTEHCUBHOCTH paJHalliy OT BBICOTHI. PasinannoHHble nosica 3eMiu.

27. ®oromomunecuennus. MccnenoBanus Basunosa. [IpaBuio Ctokca. JIloMUHECTICHTHBIC
HCTOYHUKH CBETA.

28. CeepxmnpoBogumocTb. OmnbiTHble  (akThl. IloHATHE © KBaHTOBOM  Teopwii
CBEPXIIPOBOANMOCTH.

29. Tepmo- U (POTOINEKTPUUECKHUE CBOMCTBA p-n-mepexoma. POTOAUOABI, CBETOIUOIBI,
IIOJIyIIPOBOIHUKOBBIE JIA3€PHI.

30. Cratuctuka ®epmu-/lupaka. Yposenr Oepmu

3.3 Ouenounoe cpeactno 1 (JtabopaTopHoe 3a1aHus)

Paspneu, Tema Homep n Tema s1abopaTopHoii padoThI
AUCHUILINHBI

Tema 3.1 JlaGopatopnas pabora Ne 1,2,3. HccnenoBaHue 3JIEKTPHUYECKOTO
OJISI.

Tema 3.2 Jlaboparopuass pabora Ne 4. Omnpenenenne DJIC U BHyTpEeHHETO
COINPOTHUBIICHUS] HCTOYHUKOB 3JICKTPUUECKOM SHEPTUH.

Tema 3.2 Jlaboparoprass pabora Ne 5,6 OmpexneneHue  yICIBHOTO
CONPOTHBIEHUS W  MOIIHOCTH TPOBOJHMKA  (HCClIeJOBaHUE
AJICKTPUUCCKOM IIETIH).

Tema 3.3 JlaGopatopnass pabGora Ne 7. HccnenoBanue 3aBUCHUMOCTH
COIIPOTHBIICHHSI METAJUIOB OT TEMIIEPATYPHI

Tewma 3.3 JlaGopatopnass pabora No 8,9. HccnenoBanue 3aBUCUMOCTH
COIIPOTHBIICHHSI ITOJTYTIPOBOIHUKA OT TEMIEPaTYPBHI.

Tema 3.4 JlaGopaTtopnast pabora Ne 10. KccnemnoBaHre MAarHUTHOTO TTOJISI

Tema 3.4 Jlaboparopnast pabora Ne 11,12. UccnenoBanue moBeneHUs
BEIIECTBA B MATHUTHOM I10JIE

Tema 3.5 Jlaboparopnast  pabora  Ne 13,14.  H3yueHue  sIBICHUSA
ANIEKTPOMATHUTHOU 4 MHIYKIUH.

Tema 4.1 JlabopaTopnas pabora Ne 15,16. M3ydenue koje0aHMil MaSTHUKOB

Tema 4.2 Jlaboparopuas padora Nel7. M3y4ueHus pe3oHaHCa B AICKTPUIECKOM
K0J1e0aTeJIbHOM KOHTYPE.

Tema 4.2 Jlaboparoprass pabora Nel8,19. VYerpoiictBo u pabota
Tpa"copmaropa.

Tema 4.3 Jlabopatopnast  pabora  Ne20. Ompenenenne  MOKazaTess
MPEIOMIICHUS] CTEKJIA.

Tema 4.3 JlaGopartopnast pabota Ne21,22. M3mepeHue JIMHBI CBETOBOW BOJIHBI
C TIOMOIIBIO TU(MPAKIIMOHHON PEIIeTKH.

Tema 5.1 Jlabopatopnast  paGota  Ne23,34,25. N3yuenune  sBieHHE
dhoTodrdpdekra




Kpurepun KOHKpeTHOro oeHo4Horo cpeacrsa (corsacio INOJOKEHUTIO
0 NMPOMEXYTOYHOM aTTecTanuu odydawimmuxcss BYuT
10 NporpaMMamM BbICIIIero 00pa3oBaHus — MporpaMMam dakajaBpuara u
NporpaMMam CrenHaJnuTeTa)

ITo uToram TecTUpoBaHUs OLIEHKA 3HaHUI 00y4arOIIEerocsi MPOU3BOAUTCS B COOTBETCTBUH CO
CJIETYIOIIMMU KPUTEPUSIMHU:

MpaBUIBHBIX 0TBETOB 0-39% — «HEYAOBIETBOPUTEIHLHO»/«HE 3aUTEHOY;

MPpaBUIIBLHBIX 0TBETOB 40-59% — «yIOBIETBOPHUTEILHOY/«3AUTCHOY;

MPaBUIIBHBIX OTBETOB 60-79% — «XOPOII0»/«3a4TEHON;

npaBuIbHBIX OTBETOB 80-100% — «OTIAHUHO»/«3aUTEHO.

IIpoMesKyTOUHBI KOHTPOJIb

[lepeueHp KOMNETEHIIUN U MHAUKATOPOB JOCTUKEHHSI KOMIIETEHIIUH, JIJIsl OLEHKU
c(hOpPMUPOBAHHOCTH KOTOPBIX UCTIONB3yeTCs HaHHbI DOC

Kon n HammeHOBaHue
KOMIICTCHIIN U

Kon n HamMeHOBaHWEe HHIUKATOPA TOCTIKEHHUS KOMITCTCHITHH

OIIK-1. CiocobeH npuMeHSITh
€CTECTBEHHOHAYYHBIE U
00IIIenHKECHEPHBIC 3HAHUS,
METO/bI MATEMaTHYECKOTO
aHalM3a U MOACIMPOBAHUS,
TEOPETHIECKOTO U
IKCTIEPUMEHTAIILHOTO
UCCIIeIOBAHUS B
npohecCHOHANBHOM
JIeSITENIbHOCTH;

OIIK-1.1. [IpumMensieT ecTecCTBEHHOHAYYHbIE 3HAHHS B IPOQecCHOHATBEHON
JESITENbHOCTH

Homep
3afaHusa
1. B noHsiTMe cucTeMbl OTCcYeTa BXOAUT

CopaepxaHue 3agaHua MpaBunbHLIN OTBET Ha
3apgaHue

B) Teno oTcyeTa,

BaQMaHTbI oTBEeTa.
a) Teno oTc4yeTa n cBA3aHHaA ¢ HUM CucTemMma KoopaguHat

6) cucTema koopaMHaT U Npnbop Ans N3MepeHnss BpEMEHU
B) TENO OTCcYeTa, CBA3aHHas C HUM cucTemMa KoopauHaT v
npuGop Ans M3MepeHUs CKOPOCTH

r) cuctema KkoopaumHat

CBAI3aHHasi C HUM cucTema
koopauHart v npubop Ans
N3MepPEHUsI CKOPOCTK

TpaekTopuen HasbiBaeTcs

BapuaHTbl oTBETA:!

a) Moaynb nepemMelleHns Tena

0) BEKTOp, NPOBEAEHHBIN M3 HaYana KoopauHaT B KOHEYHOE
NonoXeHne MmatepmanbHON TOYKU

B) NMHUSA, ANMHA KOTOPOW paBHa BENUYMHE NepeEMELLEHMS
MaTepuanbHON TOYKM

r) NMHWS, KOTOPYIO ONUChIBAET MaTtepuarnbHag To4Ka npu

r) NMINHWS, KOTOPYIO
onuCbIBaeT MaTepurasnbHas
TOYKa Npu ABUKEHUN




ABWXEHUN

lNepemelyeHne — aTo

BapuaHTbl oTBETA:

a) NPOMAEHHbIN TEMNOM NyTb

0) BeKTOp, Ha4Yano KOToporo coBnagaeT ¢ HavyanbHbIM
NonoXeHnem maTepuanbHOM TOYKU, @ KOHEeL, — C KOHEYHbIM
B) 4NIMHA OTpes3ka, Havyarno KOTOporo coBnagaeT ¢
HayanbHbIM NOSI0XKEHNEM MaTepUarbHON TOYKN, a KOHel — C
KOHEYHbIM

r) BEKTOpP, Ha4asno KOTOPOro COBNagaeT C KOHEYHbIM
NOoNoXeHNem maTepmanbHON TOYKKU, a KOHEeL, — C HavaslbHbIM

6) BekTOp, Ha4yano
KOTOpOro coBnagaet ¢
Ha4dallbHbIM MOJ10XKEHNEM
MaTepuanbHON TOYKK, a
KOHeL, — C KOHEYHbIM

lNpongeHHbIN NyTb — 3TO

BapuaHTbl oTBETA:!

a) BEKTOp, NPOBEAEHHbIN N3 HaYana KoopanHaT B KOHEYHOE
NONoXeHNe TOYKM

6) AnvHa TpaekTopun

B) NMHUSA, KOTOPYHO ONUCBLIBAET MaTepuanbHasi Touka npu
OBWXEHUN

r) MoAyIb BEKTOpA NepeMeLleHns Tena

©0) onvHa TpaekTopum

YckopeHue — 3T1o

BapuaHTbl oTBETA:

a) nepeas NpPon3BoAHas OT BEKTOpPa CKOPOCTU
MaTepuanbHON TOYKM N0 BPEMEHU

6) BTOpas npon3BogHasi OT BENUYMHbBI CKOPOCTM
MaTepuanbHON TOYKM N0 BPEMEHU

B) NepBasi Npon3BogHas OT NPONOEHHOro MaTepuarnbHOM
TOYKOM NYTK NO BPEMEHU

r) nepeasi NpoM3BOA4HasA OT paanyCc-BEKTOopa No BpeMeHM

a) nepsas npoussogHas oT
BeKTopa CKOpoCTH
mMaTtepuanbHO TOYKM Mo
BpEMEHM

MyTb, NponAeHHbIM NPY PAaBHOYCKOPEHHOM OBWDKEHWN,
BbluMCrnisieTca no opmyne

BaQMaHTbI OoTBEeTa.
2

a)s—vt+a
© 2

at’
6) s =Vt - —
) o T
B) s =Dv ¢
r s =vDrt

_ a
a) s =yt +7

MNyTb, NpoNAEHHLIN NPY paBHO3aMeASTIEHHOM OBUWXEHUM,
BbluMcnsaeTcs No gopmyrne

BapuaHTbl oTBETA:

a)s—vt+a2 3
0 2

2

_at
6) s —Vol' 73
B) s =Dv¢.3
r) s =v Dt

a
0) s :Vot‘ 73

Hopmanbhas cocrasisironiasi yCKOpeHHs
MAaTepUalIbHON TOUKHU IIPU JBUKEHUU T10
KPHUBOJIMHEWHON TPACKTOPHUH

BapuaHtbl oTBETA:

a) mapaienbHa BEKTOPY CKOPOCTH

0) neprneHANKyIsIpHa BEKTOPY YCKOPEHUS

B) IEpICHUKYJISIPHA BEKTOPY CKOPOCTH

r) coBmagaeT 1o HANpPaBJIEHUIO C TAHTCHIUATBLHON
COCTABJISIIONICH YCKOPEHHS

B) MEpIEHAUKYJIIpHA
BEKTOPY CKOPOCTH

BekTop MFHOBEHHOW CKOPOCTU

a) HanpaBneH no




BapuaHTbl oTBETA:
a) HanpaeneH Mo KacaTenbHOW K TpaekTopumn

6) HanpaBneH No HopManu K TpaekTopum
B) paBeH Hymno
r) MOXeT ObITb HanpaBieH KakK yrogqHo

KacaTernbHOM K TpaekTopum

10.

OnpepneneHune yrnoBon CKOPOCTU BbipaxaeTcsa opMynom
BapuaHTbl oTBETA:

a) w =2pn

_d

dt

B) W=W, - &

6) W

nw=w, +ef

11.

Mpun gBYXEeHUN Tena No KPUBOMNMHENHON TpaekTopun
NOfHOE YCKOpPEHWe HanpaBrneHo

BapuaHTbl oTBETAa:

a) B CTOPOHY OBWXEHNS

6) NnepneHanKynsApHO K HanpaBneHnto ABUKEHUS

B) Kyda yrogHo

r) nog ntoObIM Yrom K BEKTOPY KacaTenbHOMW, HO Bceraa B
CTOpPOHY MOBOpOTa

r) nog nodbIM yrnom K
BEKTOPY KacaTernbHOMN, HO
BCerga B CTOPOHY
nosopora

12.

Mpn paBHONEPEMEHHOM OBWXXEHUM MO OKPY>KHOCTU
BapuaHTbl oTBETA:!

a) TaHreHuunanbHoOe yCKOpeHWe NOCTOSHHO MO BENUYNHE
©) HopMmanbHOE YCKOpPEHUE NOCTOSIHHO MO BENMYUHE

B) TaHreHunanbHoe YCKOPEeHNe paBHO HyIiO

r) HOpMaribHOE YCKOPEHME PaBHO HYIO

a) TaHreHymarnbHoe
YCKOpEHWEe NOCTOSIHHO NO
BENUYMHe

13.

Mpy paBHOMEPHOM ABMKEHWUM MO OKPY>KHOCTM

BapuaHThl oTBETa:

a) HopMarbHOE YCKOPEHWNE MOCTOSIHHO MO BEMUYUHE U
HanpaBneHuto

6) HopMmanbHOE YCKOPEHWE PABHO HYIIHO

B) TaHreHUmManbHoOe YCKOPEHUE PABHO HYIHO

r) TAHreHLMarnbHOE YCKOPEHWE NMOCTOSIHHO MO BEMUYMHE U
HanpaBneHNIo

B) TaHreHumanbHoe
YCKOpEHWe paBHO HYIO

14.

YrnoBasi CKOPOCTb CBsi3aHa C YaCcTOTOW COOTHOLUEHNEM
BapuaHTbl oTBETA:!

n
a)w=—
2p
=
2R
B) W =2pn

r)W=2—p
n

6) W

B) W =2pn

15.

YrnoBasi CKOpPOCTb CBsidaHa C NepMoaom
COOTHOLLUEHNEM
BapuaHTbl oTBETA:!

16.

Mpn paBHOMEPHOM [ABMKEHUN MO OKPYXHOCTM
BapuaHTbl oTBeTa:
a)j (1) = o tWI

a)j ()=) y+wt




6)j (1) =) y+wWr’
B)j (1) :j o tet
nj@=j,+er’

17.

Mpn paBHONEPEMEHHOM ABMXEHUUN MO OKPYXXHOCTU
BapuaHTbl oTBETA:
a)j (1) =j ,+wpt+et’
. . 1,
6)] (1) = o +Wr+—et

B)j (1) =] o + Wyt
nj (=), +er

6)

i =i, +w0t+%e 1

18.

an paBHONepeMeHHOM OABUMXEHNUN NO OKPYXXHOCTU

BapuaHTbl oTBETA:
a) W(t) =const

6) W(t) =w, +et

B) W(t) =Wt +€ t’

r) W(t) =Wt + %e £’

6) W(t) =w, +et

19.

Mpyn paBHOMEPHOM OBMXXEHUW MO OKPYXXHOCTK

BapuaHTbl oTBETA:
a) W(t) =const

6) W(t) =w, +e ¢

B) W(1) =Wt +e t’

r) W(t) =w,t + %e t?

a) W(t) =const

20.

TaHreHumanbHOe yCKOpPEHNe paBHO
BapuaHTbl oTBETA:!
a) WR*
6) WR
v2
B) —
R
r) er

21.

HopmanbHoe yckopeHue paBHO
BapuaHTbl oTBETA:
a) WR*
6) WR
V2
B) —
R
r) er

22.

3a kakoe Bpems NnbIBYLLKUIA MO peke NnoT nponget
paccTtosiHne 150 M, ecnu ckopocTb ee TedeHnsa 0,5 m/c?
BapuaHThl oTBETA:

a) 1,25 muH

6) 3 MuH

B) 5,75 MWH

r) 5 MuH

r) 5 MuH

23.

BbiGepuTe npaBunbHbIA BapyMaHT OTBETA.
Teno GpoLueHO BEpTMKANbHO BBEPX C HAYanbHOWM
CKOpPOCTbIO 6 M/C. Ha kakyto BbICOTY NOAHMMETCHA Teno?

BapuaHTbl oTBETA:
a)1,8m

B) 3,6 M




0)2,4m
B) 3,6 m
Ni2m

24,

Touka ABMXeTCSA C NOCTOSAHHON CKOPOCTLIO MO KPYroBoWn
TpaekTopuu paguyca 3 M. Bpemsa nonHoro o6opoTa paBHoO
6,28 c. KakoBa nuHenHasa cKOpOCTb TOYKN?

BapuaHThl oTBETA:

a) 3 m/c

6) 2 m/c

B) 0,5 m/c

r 1 m/c

a) 3 m/c

25.

KoopavHaTta ToYkn N3MEHSAETCS CO BPEMEHEM MO 3aKOHY X
= 4t + 2f2. CKOPOCTb TOYKM B MOMEHT BpeMeHu t = 4 ¢ paBHa
BapuaHTbl oTBETA:

a) 24 w/c

0) 16 m/c

B) 12 m/c

r) 20 m/c

a) 20 m/c

26.

MaTtepuanbsHas To4ka paBHOMEPHO BpaLLaeTcs no
OKPY)XHOCTK, coBepLUasi oauH o6opoT 3a 3 ¢. Yemy pasHa
YrmoBasi CKOPOCTb TOYKN?

BapuaHThl oTBeTA:

a)1,6 ¢’

6) 2,1 ¢

B) 0,8 ¢’

rN1c’

6)2,1¢"

27.

Kakve 13 nepeuyncneHHbIx cun:
1) cuna TaxecTy,

2) cuna TAroTeHus,

3) cuna ynpyrocTtu,

4) cuna conpoTMBEeHns —
ABMNSTCA KOHCEPBATUBHBIMMW?

BapuaHTbl oTBETA:
a)1,2,3
6)1,2,3,4

B)1,4

r) Tonbko 1

a)1,2 3

28.

Mog vmnynbcom Tena NOHMMAIT PU3NYECKYIO BENNYMHY,
YMCMEHHO PaBHYIO NMPOV3BEAEHMIO

BapuaHTbl oTBETA:

a) Maccobl Tena Ha yckopeHue

6) Mmaccol Tena Ha ero ckopocTb

B) CUNbl Ha NyTb, MPONAEHHbLIV TENOM

r) CuUnbl HA CKOPOCTb

©0) macchl Tena Ha ero
CKOpPOCTb

290.

Bo Bcsikol nn cucteme oTcyeTa BbIMONHAETCSA NepPBbIN
3akoH HbtoToHa?

BapuaHTbl oTBETAa:

a) BO BCSKOM

6) TONbKO B HEKOTOPbIX

B) BO BCSIKOW MHeEpLManbHON

r) TONbKO B HEMOABWKHON

B) BO BCSAKOW
NHepumanbHon

30.

Mmnynbc Tena paBeH 8 KrxXMm/C, a KNHeTUYecKas 3Heprus —
16 [)x. Yemy paBHa ckopocTb Tena?

BapuaHTbl oTBETA:!

a) 2 m/c

6) 8 m/c

B) 1 m/c

r) 4 m/c

r)4 m/c

31.

MpyxuHy xecTkocTbio 60 H/M pacTaHynu Ha 0,2 M, npu
3TOM 3HEpPruns ynpyrov gedopmaLmm NpyxumHsl CocTaBuna
BapuaHTbl oTBETA:

a) 3 Ox

6) 1,2 Ox

6) 1,2 Ok




B) 2,4 [Ix
r) 4,2 x

32.

Ha aBToMo6unbs maccon 1200 kr BO BpemMs ABUKEHMWS
aencrteyeT cuna TpeHus, pasHasi 0,05 cunbl TaxecTn. Kakon
[OImkHa 6bITb cuna TArK, passuBaemas aBTomobunem,
4YTOGbI OH ABUrancs paBHOMEpPHO?

BapuaHTbl oTBETA:

a)6 kH

6) 60 H

B) 60 kH

r)600 H

r) 600 H

33.

OnpegenvTe NOMEe3Hy MOLWHOCTb ABUraTenst MoToumkna,
ecnu npu ckopocTtu 30 m/c ero cuna Tarm pasHa 350 H.
BapuaHTbl oTBETA:

a) 21 kBt

6) 12 kBT

B) 10,5 kBT

r) 24 kBt

B) 10,5 kBT

34.

CkopocTb aBTOMOOUNS M3MeHsieTcs Mo 3akoHy v = 0,5t
HanTn pesynbTupyloLLyo cuny, AeACTBYIOLLYIO Ha Hero,
ecnn ero macca 1000 «r.

BapuaHTbl oTBETA:

a) 1000 H

6) 200 H

B) 5000 H

r) 500 H

r) 500 H

35.

KnHeTnyeckas sHeprus Tena, katsawerocs 6e3 CKonbXxeHus,
onpegenseTca popmyron
BapuaHTbl oTBETA:

mv’
a) £ =

3

my

B) E =mgh +

m?’  Iw
+

2 2

2

rnkE=

36.

Mo kakow 13 NpuBeaeHHbIX HPOpMyn onpegensdeTcs
KMHEeTUYecKas Heprus Tena, BpaLlatoLerocs Bokpyr
HernoaBWXHON OocnU?

BapuaHTbl oTBETA:

2
a) E="2_ 3

B) E =mgh + my

m? I
+

2 2

2

rn E=

6) E =13
2

37.

MoMEHT uHepLMM Ancka macco m u pagnycom R
OTHOCUTENBHO OCU, NepneHaNKYNSAPHOW NITOCKOCTM AMCKa U
npoxoasiLien Yepes ero LeHTp, paBeH

BapuaHTbl oTBETa:

a) lmR2
2




B) ngz
5

r) mR*

38.

MOMEHTOM Cunbl OTHOCUTENBHO HEKOTOPOW OCU
Ha3blBaeTcs

BapuaHTbl oTBETA:

a) Npou3BedeHne Moayns Cunbl Ha ANMHY NepneHanKynapa,
OMyLLEHHOro Ha NMHUIO AENCTBUS CUMbl OT OCU BpaLLeHns
6) NnpounsBegeHMe CKOPOCTU Temna Ha ero maccy

B) Npomn3BefeHne Macchl Tena Ha ero yckopeHue

r) Npov3BeeHne MOAYNS CUMbl Ha BENUYUHY NEPEMELLEHNS
Tena

a) Npon3BedeHne Moayns
cunbl Ha ANnHYy
nepneHgukynspa,
onyweHHOro Ha nUHUK
OEVCTBUS CUMbl OT OCU
BpaLLleHus

39.

MaxoBuK, MOMEHT UHEPLMM KOTOPOro paseH 40 Krxm?,
BpaLLlaeTcs C yrnoBon ckopocTelo 5 pag/c. Ero
KMHEeTUYecKas SHeprus paBHa_

BapuaHTbl oTBETA:

a) 200 Ox

6) 500 Ox

B) 400 [Ix

r) 600 [x

6) 500 [x

40.

AmMnnuTyga rapMoHudeckoro konebaHust — aTo

BapuaHTbl oTBETA:

a) MakcumarnbHOe 3Ha4YeHue CKOPOCTU

6) MakcMmanbHoe 3Ha4YeHNe YCKOpeHus

B) OTKINOHEHME OT MOMOXeHNs1 paBHOBECUS B AaHHbIN
MOMEHT BPEMEHN

r) MakcMmarnbHOe OTKITOHEHWE OT NMOMoXEeHUs paBHOBECUS]

r) MakcumanbHoe
OTKIMOHEHUe OT NOoJ10XKXeHUA
paBHoOBeCUS

41.

Kakas 13 npmBedeHHbIX hopMy BbipaxkaeT Nepuog
koneGaHuiA NPY>KMHHOTO MasiTHUKa

BapuaHTbl oTBETA:!
a) T =2p

6) T =2p

3= =3

B) T =2p

T =2p

a) T =2p %

42.

Kakas n3 npvsegeHHbIX (hopmyn BblipaxaeT nepuog
KkonebaHui MaTemMaTMyYecKoro MasTHuka?

BaQMaHTbI OoTBEeTa.
a) T =2p
6) T =2p

B) T =2p

T =2p

0 | ~] ~|og ﬁ |3

T =2p

R [ =

43.

quy PaBHO YCKOPEHUE TOYKMH, COBepLLIaIOLLI,eI7I
rapMoHun4yecKkune konebaHusi ¢ aMnNuTyaon A 1 UMKNN4eCcKom

a) - AW’ cos(Wf +a)




4acTOTON W, eCNy 3aBUCUMOCTb KOOPAMHATLI 3TOW TOYKM OT
BpeMeHu 3agaeTcs ypaBHeHnem x = Acos(wi+a)?

BapuaHTbl oTBETA:

a) - AW’ cos(Wr +a)
6) - Acos(wr +a)

B) - Awcos(wf +a)

A
r) - —-cos(Wz +a)
w

44, UeMy paBHa CKOPOCTb TOYKU, COBepLUatoLLen B) - Awsin(wz +a)
rapMoHudeckune konebaHusa ¢ amnmMTygon A 1 LMKNNYeCKon
YacToTOW W, eCnn 3aBUCUMOCTb KOOPANHATBLI 3TOM TOYKM OT
BPEMEHN 3aaeTcs ypaBHeHNeM x = Acos(wi+a)?
BapuaHTbl oTBETA:
a) - AW’sin(wt +a)
6) - Asin(wt +a)
B) - Awsin(ws +a)
A .
r - Fsm(wt +a)
45. [nuHa ynpyroi BOMHbI 6) 3aBNCUT OT CKOPOCTH
BapuaHTbl oTBETA: BOSHbI U OT YacTOThl
a) 3aBMCUT TOSBbKO OT CKOPOCTW BOJIHBI konebaHuin
©0) 3aBMCUT OT CKOPOCTW BOSHbI U OT YacTOTbl KoriebaHun
B 3aBUCUT TOJSIbKO OT YacTOTbl KoriebaHuin)
r) HE 3aBMCUT HWU OT YacTOTbl, HN OT CKOPOCTU BOJTHbI
46. MpogonbHbIe BOMHbLI pacnpoCTPaHATCS B) B rasax, XMAKOCTSX U1
BapuaHTbl oTBETA: TBEPAbIX Tenax
a) TONbKO B TBEPAbIX Tenax
0) Tonbko B rasax
B) B rasax, XMAKOCTSIX U TBEPAbIX Tenax
r) TONbKO B XUOKOCTSAX
47. Maccy o1HOH MOJIEKYIIBI MOKHO OIIPEIENUTH 110 hopMyIie M
BapuaHThl oTBeTA: 6) my =—
M N
a) my =—
N
0) m, :%
N,
B) m, :&
M
N
r m, =—
M
48. M3o0TepmMmyecknm HasbiBaloT NpoLece, NpoTeKaoLwmmn 6) Npu NocTosiHHON
BapuaHTbl oTBETA: TemnepaType
a) Npu NOCTOSHHOM obbeme
0) Npn NOCTOSIHHOW TeMnepaType
B) NMpM NOCTOSIHHOM AaBreHuK
r) 6e3 TennoobMeHa C OKpy»KaroLen cpeaon
49. M306apHbI npoLecc onMcbiBaeTCa ypaBHEHUEM V
BapwuaHTbl oTBETA: 6) T =const
a) PV =const
0) K =const
T
P
B) — =const
T

r)y PV° =const




50.

AnnabaTHBIN TPOIIECC ONMUCHIBACTCS YPaBHEHHEM
BapuaHTbl oTBETA:

a) PV =const

0) K =const
P

B) — =const
T

r) PV° =const

r)y PV =const

51.

Kakoe KonmyecTBO 3HEpPrMM NPUXOLMUTCS Ha Kaxayro
cTeneHb cBOBOOALI NOCTYNaTENLHOrO U BpaLLaTensHOro
nBWXeHus?

BapuaHTbl oTBETA:!

a) kT

6) —kT

B) ékT
2

r) lkT
2

r lkT
2

52.

B kon6e BmecTumocTbio 240 cm® HaxoauTcs ras npu
TemnepaTtype 290 K u gasneHunn 50 klMa. Konmyectso
BELLECTBa rasa paBHoO

BapuaHTbl oTBETA:

a) 0,003 monb

6) 0,002 monb

B) 0,005 monb

r) 0,004 monb

B) 0,005 monb

53.

a3 3aHumaeT 06bem 0,2 m3. Ero oxnaxgaroT npu
NocTosAHHOM AasneHun Ha 25 K, n o6bem ctaHoBUTCSA

paBHbIM 0,1 M3, Kakoii Gbina nepsoHavarnsHas Temnepartypa

rasa?

BapuaHTbl oTBETA:!
a) 65K

0) 50 K

B) 70K

r) 80 K

6) 50 K

54.

PaboTa rasa npv M3oxopHOM npouecce paBHa
BapuaHTbl oTBETA:

a) nRTlnﬁ
4

6) VDP

B) 0

r) PDV

B) 0

55.

Mpwu agnabaTuyeckom npouecce
BapuaHTbl oTBETA:

a) Q=4

6) 0 =n C,(T,- T)

8B) O=n C,(T,- 1)

rn Q=0

rn Q=0

56.

MepBoe Havyano TepMoavHaAMUKN Ana agmabaTuyeckoro
npoLecca MOXHO 3anvcaTb B BUae

BapuaHTbl oTBETA:
a) Q=4
6) A =-DU

6) A =-DU




B) O =DU
ry A =DU

57.

Kakoe 13 npuBeaeHHbIX HUXE BbIPaXXEHUN SABNSIETCS
ypaBHeHuem agmabaTbl?

BapuaHTbl oTBETA:
a) Q =DU + 4

6) PV® =const

PV
B) —— =const
T

¢
Ng _CV

6) PV° =const

58.

PaboTa rasa npu nsotepMmyeckom npoLiecce paBHa
BapuaHTbl oTBETA:

a) 4 =nRT1n£
4

6) A =PDV

B) 4 =0

) A=nR(T,- T))

a) A =nRT1n£
4

1

59.

Lwvkn KapHo cocTtouT n3
BapuaHTbl oTBETA:

a) ABYyX M30TEPM U ABYX aavabat
6) AByx M3oTepM 1 AByx nsobap
B) ABYX M30X0Op 1 ABYyX agnabar
r) AByX N30X0p 1 ABYX n3obap

a) ABYX M30TEPM M OBYX
agnabat

60.

Tennoson gBuratenb MOXeT paboTaTb Npu yCrnoBuu, ecnm
BapuaHTbl oTBETA:

a) TemMnepatypa xonogunbHuka 6onbLue Temnepartypbl
HarpeBaTtens

0) Temnepatypa paboyero Tena Bcerga 6onbLue
TemnepaTypbl HarpeBaTens u XonoannbHMKa

B) TeMnepaTtypa Harpesatens 6onbLue TeMnepaTypbl
XonoaunbHMKa

r) Temnepatypa paboyero Tena Bcerga MeHbLUe
TeMMepaTypbl HarpeBaTens 1 XonogusbHUKa

B) Temnepartypa
HarpeBaTens bonbLue
TemnepaTypbl
xonoaunbHUKa

61.

[1Ba ogmHakoBbIX Wapa 3apsagamu +5q n —5q npusenu B
COMPWKOCHOBEHWE, MOCIe Yero 3apsag Kax4oro wapa cran
paBeH

BapuaHTbl oTBETA:

a) 10q

6) -10q

B)O

r) 5q

B)O

62.

Kakoe anekTpuyeckoe rnore HasblBaeTcA 0QHOPOOHbLIM?
BapuaHThbl oTBETAa:

a) none, B KaXK4oW TOYKE KOTOPOro BEKTOP HaMNpsiKeHHOCTU
MUMeeT O[IMHAKOBOE HarnpaBlieHne U OAVHAKOBYIO BENUYNHY
6) none, B KaXKaoM TOYKE KOTOPOro BEKTOP HANPsKEHHOCTU
MMeeT OMHAKOBOE HarpaBreHne

B) Nnorie, B KaXOoN TOYKe KOTOPOro BEKTOP HaMpsKEHHOCTU
MMEeeT OAMHAKOBYIO BENUYNHY

r) none, cosgaHHoe 3MeKTPUYECKMI 3apsaamm O4HOTo
3HaKa

a) none, B KaXXgow ToYke
KOTOPOro BEKTOP
HanpPsPKEHHOCTU UMeeT
oaVHaKoBOE HanpaBreHue
N OQVHaKOBYIO BEMUYUHY

63.

MoTeHUManom anekTpoCcTaTUYECKOro Noss HasbiBaeTCsl
BapuaHTbl oTBETA:

a) oTHoLeHWe paboTbl N0 NepeMELLEHNIO TOYEYHOTO
NONOXMTENBHOIO 3apsaa 13 4aHHOW TOYKM NPOCTpaHCTBa
Ha 0eCKOHEYHOCTb K BENMMYMHE 3TOro 3apsifa

6) oTHoLweHWe paboTbl MO NepeMELLEHNI0 TOYEYHOTO 3apsiga

a) oTHoLWeHne paboTbl No
nepemMeLLEeHMI0 TOYEYHOro
NonoXUTenbHOro 3apsaa
M3 JaHHOW TOYKN
NPOCTPaHCTBA Ha
0EeCKOHEYHOCTb K Benn4ymHe




N3 OOHOW TOYKM B APYIYIO K BENIMYMHE 3TOro 3apsja

B) OTHOLLEHWE CUIbl, HENCTBYIOLLEN Ha 3apsag, K BENMYNHE
3TOro 3apsga

r) npousseaeHne NoTeHUManbHON 3HePrnm TOHEHHOro
3apsga Ha BENWYUHY 3TOro 3apsiaa

9TOro 3apdaa

64.

aﬂeKTpoeMKOCTb 6aTapeM OBYX KOHOEHCaTopoB nNpu nx
napannesibHOM coegunHeHnn onpeaendaeTca (bOpMyﬂOVI

BaQVIaHTbI oTBeTa.
a) C =C, +C,
6) l :L + L
cC C C,
CICZ
C +C,
G+6 g
cC,

B) C =

rncC=

a) C =C, +C,

65.

OnekTpoeMKoCcTb GaTapen 13 oByx KOHOEHCATOPOB NpU MX
nocrnegoBaTefibHOM CcoeguMHEeHUN onpeaenseTca hopmynon
BapuaHTbl oTBETA:!

a) C =C, +C, 3
11,15
C

B) C =

6) - =+ L

¢ G,
2
a
ﬁiﬁa

rncC=
GG

66.

Kakas 13 ykasaHHbIx dopMyn onpeaensieT SNeKTpoeMKoCTb
YyeAWHEHHOro NpoBOAHUKA?

BapuaHTbl oTBETA:

B)CZ,i
J

67.

Kakas n3 ykasaHHbIX hopmyn onpenensatoT 31eKTPOeMKOCTb
KoHaeHcaTopa?

BaQVIaHTbI oTBeTa:
a) C =

6) C

S =ls e o -

B) C

r) C =—
q

68.

Kakas na YKa3aHHbIX d)opMyn onpepgendeT 3NIEKTPOEMKOCTb
nnockoro KOHﬂ,eHcaTOpa?.
BapuaHTbl oTBETA:!




69.

Mo kakon hopmyrne MOXHO HanTK obLuee
COMpOTMBIIEHME ABYX PE3UCTOPOB NPU UX
nocnegoBaTeribHOM CoeaNHEHNN?
BapuaHTbl oTBETA:
a) R=R +R,

1 1 1

)_:_

R™R R,
R +R,
RIRZ
RIR2
R +R,

B) R =

nR=

a) R=R +R,

70.

Mo kakon hopmyrne MOXHO HanTK obLiee
COMpOTMBIIEHME ABYX PE3UCTOPOB NPU UX
napannenbHOM coeguHEHNN?
BapuaHTbl oTBETA:
a) R=R +R,.3
1 1 1
6) —=—+—23
R R R,
B) R=R-R,.3
RIRZ

N R=——
R +R,

71.

YoenbHoe conpoTMBreHne NPOBOAHMKA 3aBUCUT OT
BapuaHTbl oTBETA:

a) NMOTHOCTU MaTeprana NPOBOAHMKa

6) HanpshkeHUs1 Ha KOHLAX NPOBOAHUKA

B) poda BellecTBa NpoBOAHMKA

r) cuUmbl TOKa B MPOBOAHUKE

B) poAa BellecTBa
NpoBOAHMKa

72.

B nsobpaxeHHom Ha pucyHke cxeme R1=1 OM, Ry=1 Om,
R3=1 Om, r=1 Om, 3.4.c.=2 B. Haiitu cuny Toka 4yepes
conpoTmerieHne Rj.

—_
—] RJ
R
= |J=
Er
!
BaQVIaHTbI OoTBETA:
a)0,8 A
6) 1,2 A

B) 0,6 A

a)0,8 A




1,0 A

73.

B nsobpaxeHHom Ha pucyHke cxeme Ry=1 Om, R,=1 Owm,
R3=1 Om, r=1 Om, 3.4.c.=2 B. Hantn cuny Toka yepes
conpoTtmBneHne Ro.

~ s

£l|r
'

BapuaHTbl oTBETA:!
a)0,8 A
0) 1,2A
B) 0,6 A
rNo4A

r0,4A

74.

B nsobpaxeHHomn Ha pucyHke cxeme Ry=1 Om, R,=2 Owm,
R3=1 Om, r=1 Om, 3.4.c.=2 B. Hantu cuny Toka yepes
conpoTtueneHve Rs.

= ]=

Er
"

BapuaHTbl oTBETA:
a)0,8 A

0) 0,25 A

B) 0,6 A

r0,4A

6) 0,25 A

75.

B nsobpaxeHHom Ha pucyHke cxeme Ry=1 Om, R,=1 Owm,
R3=1 Owm, r=1 Om, 5.4.c.=4 B. Hantn MoLUHOCTb,
BblOeNseMyto Ha conpoTuBneHnn Ry.

v s

Er
"

BapuaHTbl oTBETA:
a) 0,8 Bt

0) 1,2 Bt

B) 2,56 BT

r)0,4 Br

B) 2,56 BT

76.

B nsobpaxeHHom Ha pucyHke cxeme R1=1 OM, Ry=1 Om,
Rs=1 Om, r=1 Om, 3.4.c.=4 B. Hantn MoLLHOCTb,
BblgeNseMyo Ha conpoTuBeHnn Ro.

B) 0,64 BT




Er
"

BapuaHTbl oTBETA:
a) 0,84 Bt

6) 1,2 BT

B) 0,64 BT

r) 1,28 Br

77.

B n3sobpaxeHHom Ha pucyHke cxeme R4=1 Om, R,=1 Owm,
R3=2 Owm, r=1 Om, 2.4.c.=2 B. Hantn mMoLyHOCTb,
BblOENsieMyto Ha conpoTuBneHnn Rs.

~ s

£=Ir

BapuaHTbl oTBETA:
a) 0,85 Bt

6) 1,25 Bt

B) 0,75 Bt

r) 0,125 Bt

r) 0,125 Bt

78.

B nsobpaxeHHom Ha pucyHke cxeme Ry=1 Om, R,=2 Owm,
R3=1 Om, r=1 Om, 3.4.c.=2 B. Hanti HanpseHue Ha
conpoTtmBneHmn Ry.

~ (s

£l|r
'

BapuaHTbl oTBETA:!
a)0,5B

0)1,25B
B)0,75B

r)0,25B

8) 0,75 B

79.

B nsobpaxeHHomn Ha pucyHke cxeme Ry=1 Om, R,=2 Owm,
R3=1 Om, r=1 Owm, 3.4.c.=2 B. Hantu HanpsixeHne Ha
conpoTtmBneHmn Ro.

a)0,5B




Er
"

BaQVIaHTbI OTBETA:
a)0,5B

6) 1,25 B

B) 0,75 B

r)0,25 B

80.

B n3sobpaxeHHom Ha pucyHke cxeme Ry=1 Om, R,=2 Owm,
R3=1 Om, r=1 Om, 5.4.c.=2 B. Hantu HanpskeHne Ha
conpoTneneHnn Rs.

~ s

£=Ir

BaQVIaHTbI OoTBETAa:
a) 0,5 B

6) 1,25 B

8) 0,75 B

r 0,25 B

a) 0,5 B

81.

Cwuna JlopeHua gencreyet

BapuaHTbl oTBETA:

a) Ha He3apsHKEHHYIO YacTuLy, ABMXKYLLYIOCS
nepneHaMKynspHO NIMHUAM MarHUTHOW MHOYKUMW NONs
6) Ha 3apsKEHHYHO YacTuULy, NOKOSLLYOCS B MarHUTHOM
none

B) Ha 3apsPKEHHYIO YacTuLy, ABWXKYLLYIOCS BOOMb JIMHUI
MarHUTHOW MHAOYKLUMW Nonsi

I) Ha 3apsHKEHHYIO YacTuLy, OBWKYLLYHOCS
nepneHauKynsapHoO NMHUSM MarHUTHOM MHAYKLUMK nons

r) Ha 3apsKEHHYIO
YyacTuuy, ABVXYLLYOCS
nepneHavKynApHO NINHUAM
MarHUTHOW MHOYKLUMX Nons

82.

lMeproa cBOOOAHLIX 3NEKTPOMArHUTHbIX kKornebdaHun B
konebatenbHOM KOHTYpe onpeaensieTcsi opmyrion

BapuaHTbl oTBETA:

a) T =2pJg

6) T =2pvLC

N T =———

6) T =2p+LC 1

83.

Kakas cuna gencreyeT Ha NpsAMOM NPOBOAHMK asimHon 10
CM, MO KOTOPOMY Te4yeT Tok B 1 A, B O4HOPOAHOM
MarHUTHOM Morse ¢ nHAaykuuen 2 mTn? Yron mexay
HanpaBrieHWeM MarHMTHOro nonsi u npoBogHMKom 300,
BapuaHThl oTBETA:

B) 10* H




a)10°H
6) 10° H
B) 10 H
r)2x10* H

84.

Uemy paBeH paamycC OKPY>KHOCTM, MO KOTOPOW ABUXKETCS
3NEKTPOH, BNeTEBLUNN B OAHOPOLHOE MarHUTHOE nore ¢
nHAyKunen 2 mTn co CKOpOCTbIO 1 KM/Cek neprneHanKynspHo
NNHWSIM BEKTOpa MHAYKLMM MarHuTHoro nona? Macca
anekTpoHa pasHa 9,1x 103" kr, 3apag anektpoHa — 1,6 X10°
19 Kn.

BapuaHThl oTBETA:

a) 2,5x10%m

6) 1,8x10% ™

B) 0,5x10* m

r) 2,85x10* m

r) 2,85x10* m

85.

C kakomn 4acToToV BpallaeTcs ANeKTPOH, BeTEBLUUI CO
CKOpOCTbt0 1 KM/CeKk B 04HOPOAHOE MarHUTHoe none ¢
nHayKumMen 2 MTn nepneHanKynsipHO HanpaBreHWio BeKTopa
WHAOYKLMM MarHuTHoro nona? Macca anekTpoHa paBHa
9,1x103" kr, 3apag anekTpoHa — 1,6x10°1% Kn.

BapuaHTbl oTBETA:

a) 5,6x107 I'y

6) 1,2X107 T’

B) 2,8x107 'y

r) 5,6x10° I'y

a) 5,6x107 Ty

86.

KakoB nepuof BpalleHNs aneKkTpoHa, BNeTeBLUEro B
OAHOPOAHOE MarHUTHOe rnorie ¢ uHaykumen 2 mTn co
CKOPOCTbIO 1 KM/CEK NepneHANKYNSIPHO HaNpPaBIIEHUIO
BEKTOPa MHAOYKLUM MarHUTHOro nona? Macca anekTpoHa
paBHa 9,1x103" kr, 3apan anekTpoHa — 1,6 x10°1° Kn.
BapuaHTbl oTBETA:!

a)1,5x10%c

6) 1,79%x10% ¢

B) 1,2x10% ¢

r) 1,79x10% c

a)1,79x108 ¢

87.

[lns TOHKOW coBurpatoLLen NUH3bI MOXHO 3anucaTb
BapuaHTbl oTBETA:

88.

OnTnyeckasa cuna nNyH3bl BblpaXkaeTcst PopMyrion
BapuaHTbl oTBETA:!

r) D=F"

a)D:i
F

89.

OTHOCUTENBHBIN NMOKa3aTernb NPenoMIeHnst ABYX cpeq
BblpaxkaeTcs oopmyromn

BapuaHTbl oTBETA:

v
6) n,, =—=




B) 1y =WV, .3

r) n,, Z‘/vlvz

90.

ABCONIOTHBIV NokasaTenb NPenoMeHns cpeasbl
BblpaxkaeTcsa hopmynomn

BaQVIaHTbI oTBEeTa.

o
N
S
[l

2
3
[l

Z
S
|
N<N|Q < <o

=)
=
|
<%

c
a)n =—

<

91.

Mpn doToaddeEKTE YNCNO SMEKTPOHOB, BbIOMBaAEMbIX U3
MeTanna 3a eavHuLy BPEMEHW, 3aBUCUT OT

BapuaHTbl oTBETA:!

a) YacToTbl NagarLero ceeta

©0) 4NVHBI BOMHbI NaatoLLero ceeTa

B) MHTEHCUBHOCTM NMafatoLlero cBeta

r) paboTbl BbIxO4a SNEKTPOHOB N3 MeTanna

B) WHTEHCUBHOCTMU
nagawulero ceeta

92.

OHeprusa hoToHa paBHa e. YactoTa cBeTa paBHa
BapuaHTbl oTBETA:
a)n =eh
e
6)n =—
h
e
BN =—

nn =

o Qo

6)n =

93.

OHeprusi hoToHa YacToTOM N paBHa
BapuaHTbl oTBETA:

2
a)e =hn-.3

6) € =l g
n

B)e =/n .3

rye Zh—n.3
c

B)€ =hn .3

94.

Mmnynbc poToOHa YacToToM n paBeH
BapuaHTbl oTBETA:
hn

a) p :h_n3
c




95.

Macca dpoToHa YacToToM n paBHa
BapuaHTbl oTBETA:

2
a) m =hnc” .3

n
c

B) m =hnc .3

r) m :h—n.3
c

hn
6) m :—2 3
C

97.

KpacHas rpaHuua goTtoadhdpekTa ons metanna ¢ paboTton
Bbixogda 3,2x107"° [x pasHa (noctosiHHas MnaHka
h=6,63x10"3* [Ixxc).

BapuaHTbl oTBETA:!

a)l, =.36,2x10"m

6)-1, =.33,9x10°m

B) | , =31,8x10°m

N1l, =.339x107 m

a)l, =.36,2x10"m

98.

B noHsTME cucTeMbl oTCHEeTa BXOOWT ... OTCHETa, CBA3aHHas
C H/M CMCTEMa KOOpAMHAT U Npubop Ans n3mepeHus
BPEMEHW.

Teno

99.

B noHsATMe cuctembl oTcueTa BXOAMT TENO oTcyeTa,
CBSI3aHHasi C HUM ... U NpuBop Ansi U3BMEPEHUS BPEMEHM.

cucrtemMma KoopagunHat

100.

MepBbI 3akOH HbIOTOHA BLIMOMHAETCS B ... CUCTEMAX
oTcyeTa.

MHepumnanbHbIX

101.

... MatepuarnbHO TOYKU paBeH NPon3BeaEHNI0 ee Macchl
Ha CKOPOCTb.

nMmnynbc

102.

... 3aKOH HblOTOHa 3aknyaeTcs B TOM, YTO cuna
HpOTMBOﬂ,eﬁCTBMﬂ paBHa Nno BesiM4nHe N NPpoTUBOMNOJIOXKHA
Nno HanpaBEHUIO cue AENCTBUS.

TpeTun

103.

B o6nacTu ynpyrux gedopmauuii BbINOMHAETCS 3aKOH ... .

lN'yka

104.

MexaHun4yeckas aHeprnsa 3aMKHyTON OU3NYECKON CUCTEMBI
COXpaHsIeTCs TONbKO NMPU OTCYTCTBUU B CUCTEME ... CUI.

HEKOHCepBAaTUBHbIX

105.

MexaHun4yeckas aHeprnsa 3aMKHyTON OU3NYECKON CUCTEMBI
COXpaHsieTcs Npy Hann4Ynn B CUCTEME TONbKO ... CUI.

KOHCepBAaTUBHbIX

106.

MoOMEHT ... TBEPAOro Tena paBeH cymMme Npon3BeneHuin
Macc MaTepuanbHbIX TOYEK, U3 KOTOPbIX COCTOUT TBEpAoe
TENO, Ha KBaApaTbl UX PpacCTOSAHUI 40 STON OCW.

NHepLMm

107.

... HAa3bIBalOTCA Takme cunbl, paboTta KOTOpbIX NpK
nepemeLleHnn Tena u3 ogHoro NonoXeHWs B Apyroe He
3aBUCUT OT TPAEKTOPUUN ABUXKEHUSI, @ 3aBUCUT TOMbKO OT
Ha4anbHOro U KOHEYHOro MOJIOXKEHUI Tena.

KOHCepBaTUBHbLIMU

108.

... CnNbl — 3TO KpaTanlLuee paccTtoaHune OoT NMHNUKN nencTems
CUIbl 4O OCU BpallleHuA.

nrne4yo

109.

Mneyvo cunbl 10 H paBHo 0,5 M. MOMEHT Takow cunbl
paBeH ... Hxm.

110.

a3 saHumaeT 06bem 0,2 m3. Ero oxnaxaaroT npu
NoCcTOsIHHOM faeneHun Ha 25 K, n obbem ctaHoBUTCS
paBHbIM 0,1 M3. MNepBoHavansHas Temnepartypa rasa
paBHsnace ... K.

50

111.

B 3akpbiTom 6annoHe HaxoauTca ra3 npy Temnepatype 320
K n naBnenuun 25 atm. [1ns Toro, 4ToObl AaBMeHNe rasa
MoHM3WUMNock Ha 5 aTm, TemnepaTypa rasa JormkHa
NOHN3NTbLCA A0 ... K.

a) 256

112.

Tennosou gsuratenb Ha kaxable 5 K[k Tenna, nonyyYyeHHble
OT HarpeBarens, npomnsoguT 3 kk paboTel. K.n.g. atoro
apurartens paBeH ... %.

60

113

K.n.g. Tennosoro gsuratensi paseH 50%. Temnepartypa
HarpeBaTens paBHa 600 K. TemnepaTypa xonoaunnbHuka

300




paBHa ... K.

114.

PasHocTb noTeHumanos mexay obknagkamu KoHaeHcaTtopa
emkocTbio C=200 mk® pasHa U=200 B. SHepruto
KOHOeHcaTopa paBHa ... [IX.

115.

OHeprus coneHovaa NHAYKTMBHOCTLIO 1 H, Yepes KoTopbIn
npoTekaeT Tok 2 A, paBHa ... [Ix.

116.

[1Ba TO4EYHbIX 3apd4a pacrnosfioXXeHbl Ha HEKOTOPOM
paccTtoAaHnn gpyr ot gpyra. Ecnu BennunHa kaxkgoro
3apdaa Bo3pacTeT B 4 pasa, To cmna B3anMOAencTeus
3ap4da0B BO3pAaCTET B ... pas.

16

117.

[1Ba ToUeYHbIX 3apsaa pacrnonoXeHbl Ha HEKOTOPOM
paccTosiHvM Apyr oT apyra. Ecnv pacctosiHue mexay
3apagaMu yMeHbLUUTb B 2 pasa, TO Cuna B3auMOoaencTBus
3aps00B BO3pacTeT B ... pasa.

118.

SBneHve, Bo3HMKaloLLEE MPY CIIOXKEHUM OBYX BOJH,
BCreACTBME KOTOPOro HabnodaeTcs ycuneHne nnm
ocnabneHne pesynbTUPYOLLMX KoneGaHui B pasnnyHbIX
TOYKax NPOCTPaHCTBA, HasblBaeTcs ... .

UHTepdepeHumen

119.

ABneHvne nHTepdepeHUMm HabngaeTcs NPU CNOXeHUN
TOMbKO ABYX ... BOJH.

KOrepeHTHbIX

120.

fBneHune ornbaHmsa BoNHaMmn NpenaTCTBMIA Ha3bIBAeTCs ... .

andpakumen

121.

B noHaTWe cuctembl oTcHeTa BXOOMUT TEMO OTCYETa,
CBA3aHHAA C HAM ... U np|/|6op ana nsMepeHuna BpeMeHu.

cucrtemMma KkoopagunHat

122.

BekTop ... — 9TO BEKTOp, Ha4ano KOTOPOro CoBnaaaeT ¢
HayanbHbIM NOMIOXEeHNEM MaTepuanbHON TOYUKKM, a KOHeL, — C
KOHEYHbIM.

nepemeLleHns

123.

Pagwnyc-... matepuanbHOM TOYKN — 3TO BEKTOP, HaYano
KOTOPOro coBrnazaeT C Ha4yarnom KOOpAMHAaT, a KoHeL, — C
AaHHON TOYKOW. Ha4yarno KOTOPOro coBnagaeT C HayarnbHbIM
NONOXeHNeM MaTepuanbHOW TOYKW, a KOHeL, — C KOHEYHbIM.

BEKTOpP

124.

Cwnbl, paboTa KOTOpbIX HE 3aBUCUT OT BUAA TpaeKkTopuu, a
onpeaenseTcs ToNbKo HayanbHbIM U KOHEYHBIM
NONOXeHWsIMU Tena, HasblBaKTCS ... .

KOHCepBaTUBHbLIMU

125.

dunsnyeckas Benn4mHa, YNCNeHHo paBHada npon3segeHnto
MacCChl TeJla Ha ero CKOpoCTb Ha3blBa€TCA ... .

nMnynbCcom

126.

I'IpowaBep,eHwe MoAyna CUnbl Ha ANUHY nNepneHgnkynapa,
OonyweHHOro Ha JIiMHuKo OENCTBUS CUMbl OT OCn BpaLleHnda
Ha3blBAE€TCA ... CUIbI.

MOMEHTOM

127.

... FAPMOHNYECKOIo konebaHus Ha3blBaeTCs MakcumarbHoe
OTKJTIOHEHME OT MOJ10XKEeHUA paBHOBECUA.

aMmnnuTyaom

128.

... YNpYroi BOMHbI paBHa NpoM3BeAeHUI0 ANVHbI BOMHbI Ha
YacToTy KonebaHun.

CKOpOCTb

129.

lNpoecc B rase, NpoTekaoLwLmin Npy NOCTOSAHHON
TemnepaType Ha3blBaeTcs ... .

M30TEPMUNYECKNM

130.

[Npoecc B rase, NpoTekaoLwmin Npy NOCTOSAHHOM AaBNeHUN
Ha3blBaeTcy ... .

n3obapHbIM

131.

Mpoecc B rase, npoTeKaroLLM NpU NOCTOAHHOM obbeme
Ha3blBaeTcy ... .

N30XOPHbIM




