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1. HEPEYEHD PE3YJIbTATOB OBYYEHUA 110 JUCHUIIJINHE

B pesynbrare OCBOCHMS AMCHUILIUHBI Y OOYYAIOIIUXCS JOJDKHBI OBITH C(HOPMUPOBAHBI
caenyronme oouenpogpeccuoHaNbHbIe KOMIICTEHIIMH U TPOQeCcCHOHAbHBIC KOMIIETCHIINH:

HaunmenoBanue KOMIICTCHIIU

Ko xommierennunu

CriocoOeH IpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHBIE
3HAHMS, METOJIBl MATEMAaTHYECKOTO aHAIN3a U MOJICIIMPOBAHUS,
TEOPETUYECKOTO U IKCTIEPUMEHTAIBHOTO UCCIISIOBAHUS B
npodeccHoHaIbHON NesITeIbHOCTH

OIlK-1

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM

ITPOI'PAMMBI

Jannast ydeOHas AWCHHMIUIMHA OTHOCHTCS K 00s3arenbHONM dYacTh 00pa3oBareinbHOU

nporpammsbl 09.03.02 «MHbOpMaIIMOHHBIE CUCTEMBI i TEXHOJIOTHH.

B Tabnmume 1 mpencraBieH mepedyeHb KOMIIETEHIHMH C yKa3aHHEM IepeyuHs JWCIUILIUH,

(hOpMHUPYIOIUX 3T KOMIICTCHIIUN COTTacHO yueOHomy turany OITOIT

Tabnmna 1
Kon HanmenoBanue [IpenmecrtByronme [Tocnenyromume
KOMIIETEHITUY | KOMIICTCHITHH, TV CITATIIINHEI, IV CITATIIINHEI,
dopmupyemoit B pamkax | popmupyrouue (dhopMupyrome yKa3aHHYIO
OCBOCHHUS JUCIIHIIIIHMHEI YKa3aHHYIO KOMIICTCHITHIO
KOMITETCHITUIO
OIlK-1 Crioco0eH MPUMEHSTh Nudopmarnka DNEeKTPOTEXHUKA,
CCTCCTBCHHOHay‘IHI)IC nu 3J'ICKTpOHI/IKa U CXEMOTCXHHUKA
00IIIeHH)KEHEPHBIE 3HAHHS, IMporpammupoBaHue
METO/BI MATEMATHYECKOTO MaremaTHka

aHaJM3a ¥ MOJICIUPOBAHHS,
TEOPETHYECKOTO 1
9KCIIEPUMEHTATIBHOTO
HUCClIeJOBaHUs B
poheCCHOHAITLHOM
JeSITEILHOCTH

MaremaTtnueckas JIOTHKa 1
TEOpHs AITOPUTMOB
OnepanOHHBIE CHCTEMBI
JuckperHas MaTemMaTHKa
Teopus ynpasneHus

VY4eOHas npakTHKA.
O3HakOMUTENBbHAS IPAKTHKA
NuxxenepHas u
KOMIIbIOTEpHas Tpaduka
MeTtonbl ONTUMH3ALHAN
3amura BBIITYCKHOM
KBaJTM(DUKAIIMOHHON pPabOoTHI,
BKJIFOYAasl ~ TOATOTOBKY K
pouenype 3ALIHATHI u
MPOLEIYPY 3aIUTHI

* B KauecTBe 3Tana GOpMUPOBAHUS KOMITETECHIINI UCIIONIL3YIOTCS HOMEpa CEMECTPOB coryiacHo yaeOHoro miaHa OTTOIT




Ilepedens mIaHUPyEMBIX PE3YIbTATOB OOYyUYEHMsI, COOTHECEHHBIX C IUIAHUPYEMBIMH pe3ylbTaTaMu
OCBOEHHsI OCHOBHOHM IpodecCHOHANBbHON 00pa30BaTeIbHON MPOrpaMMbl HarlpaBIeHHsI ITOATOTOBKH,
IIpeCTaBjIeH B TaOnuLe:

Kon u HaumeHoBanue Kon u HauMeHOBaHuE MHIUKATOPA JOCTHUKEHHUSI KOMIIETEHIIMHU
KOMITETEHITUU

OIIK-1. Croco6en mpumensats | OIIK-1.1. [IpumensieT ecTecTBEeHHOHAyYHBIE 3HAHUS B PO ECCHOHATBHOMN
€CTeCTBEHHOHAYYHBIC U JESITeTTbHOCTH

OOIICHHXCHEPHBIC 3HAHUS,
METOJIbI MATEMATHYECKOTO
aHalu3a v MOJICTTUPOBAHHS,
TEOPETUYECKOTO U
AKCIEPUMEHTAIEHOTO
WCCIIEIOBAHUS B
podeCcCHOHATBHON
JCSITCIILHOCTH;




3. OBBEM JUCHHUILINHLI U BUJbI YYEEHOM PABOTBI

OYHAS ®OPMA OBYUEHUSA
Bup yueOHoii paGoThl Bcero Cemectp
1 2

O0masi Tpy10éMKOCTb 1M CHUILTHHBI 216 gac 108 gac 108 gac

6 3.e. 3 3.e. 3 3.e.
KonrakTHas padora c npenogasareJieM (Bcero) 112 64 48
B tom uucre:
Jlekuuu 48 32 16
[IpakTiueckue / ceMUHApPCKUE 3aHATHUS - - -
JlaGopaTtopHbie 3aHATHS 64 32 32
Koncynpranuu - - -
CamocrosTesqibHasi padoTa (Bcero) 68 44 24
B mom uucne (echiu ecms):
Pacuemno-epagpuueckas paboma - - -
Koumponvuas paboma - - -
Pegpepam / scce / 0oxnao - - -
Unoe 68 44 24
Bua npoMe:xxyTouHO# aTTecTanum (3a4eT, IK3aMeH) DK3aMeH 3ager DK3aMeH

(36) (36)

3AOYHAS ®OPMA
Bup yuedHoii paGoThl Bcero Cemectp
1 2

OO0masi Tpy10€éMKOCTb 1M CHUILTHHBI 216 gac 108 gac 108 gac

6 3.e. 3 3.e. 3 3.e.
KonTtakTHas padoTra ¢ npenoaaBareieM (BCero) 20 12 8
B ToM uucne:
Jlexumn 8 6 2
[TpakTHdeckue / ceMUHAPCKUE 3aHATHUS - - -
JlaGoparopHble 3aHATHS 12 6 6
Koncynbranuu - - -
CamocrosiTeqibHasi padoTa (Bcero) 160 96 64
B mom uucne (ecnu ecms):
Kypcosoti npoexm / paboma - - -
Pacuemno-epaguueckas paboma - - -
Koumponvuas paboma - - -
Pegpepam / scce / ooknao - - -




Bup yueOHoii paGoThl Bcero Cemectp
1 2
Hnoe 160 96 64
Bujx npoMe:XyToUHOM aTTecTanuu (3a4eT, IK3aMeH) DK3aMeH 3ager DKk3amMeH
(36) (36)
OYHO-3A0YHASA ®OPMA
Bun yueOHoii padoThl Bcero Cemectp
1 2
O01mast TPy10éMKOCTb TUCHHUILIHHBI 216 gac 108 gac 108 yac
6 3.e. 3 3.e. 3 3.e.
KonTakTHas padora ¢ npenogaBaresieM (Bcero) 48 24 24
B ToM uucne:
Jlexun 24 12 12
[TpakTHdeckue / ceMUHAPCKUE 3aHATHUS - - -
JlaboparopHbie 3aHATHS 24 12 12
Koncynprannmn - - -
CamocrosiTeibHas: padoTa (Bcero) 132 84 48
B mom uucne (eciu ecmo):
Kypcosoii npoexm / paboma - - -
Pacuemno-epaguueckas paboma - - -
Konmponvuas paboma - - -
Peghepam / scce / doknao - - -
Hnoe 132 84 48
Bua npoMe:xxyTouHO# aTTecTanum (3a4eT, IK3aMeH) DK3aMeH 3aueT DK3aMeH
(36) (36)
4, CTPYKTYPA U COAEPKAHUE JUCHUIITINHBI
4.1. KAJIEHJIAPHO-TEMATHUYECKOE IINIAHUPOBAHUE
OYHAS ®OPMA OBYUEHMUS
No KonuuecTBo yacoB Ha
/T nabop dopma
Tema MPAKTUYECKHE | aTOpPH | CaMOCTOATE KOHTPOJIS
JICKIIUU | /CeMHHApPCKHE 13 JTHHYIO
3aHSATHS 3aHST paboty
ust
Cemectp 1
Pasnen 1. Mexanuka.
1 | Tema 1.1. Kunemaruxa. | 2 | | 2 tect ACT




2 | Tema 1.2. /Ilunamuka. 2 tect ACT
3 | Tema 1.3. MoMeHT umnynbca. 2 2 tect ACT
4 | Tema 1.4. Dueprus 2 tect ACT
5 | Tema 1.5. JlnHamuka 2 2 tect ACT
BpaIaTeIbHOTO TBUYKCHUS
6 | Tema 1.6. DJeMeHTbI 2 tect ACT
MEXaHUKH CIIONTHBIX CPeJT
7 | Tema 1.7. PenstuBucrckas 2 tect ACT
MEXaHUKa
Paznen 2. TepmonnHamMuka u MoJieKyJIsipHasi (pU3HKa
8 | Tema2.1. 2 2 tect ACT
deHOMEeHOIoTHYeCcKast
TEPMOJIMHAMHUKA
9 |Tema 2.2. MonekynspHo- 2 2 tect ACT
KHHETUYECKAsT TCOPHSI
10 | Tema 2.3. Craructuyeckas 2 tect ACT
¢buznka
11 | Tema 2.4. DNeMEHThI 2 2 tect ACT
(u3HYECKON KHHETUKH
12 | Tema 2.5. 2 tect ACT
MakpoCKOITU4eCKHe CUCTEMBI
BTN oT TEIIOBOTO
paBHOBECHS
Pasnea 3. DiaeKTpu4ecTBO U MAarHETU3M
13 | Tema 3.1. DnekTpocTaTuka 2 4 tecT ACT,
OTYET 110
nabopaTtopHOH
pabore
14 | Tema 3.2. IIpoBogHMKH B 2 2 tecT ACT,
AIIEKTPUICCKOM TI0JIC OTYET 110
nabopaTtopHOH
pabore
15 | Tema 3.3. JIMPNEKTpUKH B 2 2 tecT ACT,
AIIEKTPUICCKOM TI0JIC OTYET 110
nabopaTtopHOH
pabore
16 | Tema  3.4. TIlocTOsSHHBIH 2 4 tect ACT,
AIIEKTPUICCKUH TOK OTYET 110
nabopaTtopHOH
pabore
17 | Tema 3.5. MargurocraTuka 2 2 tect ACT,
OTYET 110
nabopaTropHO
pabore
18 | Tema 3.6. MaruuTHOE TIOJIE B 2 2 tect ACT
BEICCTBE
19 | Tema 3.7. DnekTpoMarHuTHas 2 2 tect ACT
WHIYKITUS
20 | Tema 3.8. YpaBHEeHHS 2 2 tect ACT




‘ Makcsemia

Hrtoro 1 cemectpy 32 32 44 3a4eT
Paznen 4. Kosiebanusi u BOJIHBI, ONITHKA.
21 | Tema 4.1. T'apmoHHMuYecKue 2 4 1 tect ACT,
KoJieOaHus OTYET IO
nabopaTopHOM
pabote
22 | Tema 4.2. BonHbl 1 4 1 tecT ACT,
OTYET IO
nabopaTopHOM
pabore
23 | Tema 4.3. WnurtepdepeHius 1 4 1 tect ACT,
BOJTH. OTYET IO
nabopaTopHOM
pabore
24 | Tema 4.4. lndpaxumst BOJIH 1 1 tecT ACT
25 | Tema 4.5. Tlonspuzanusi BOJH 1 1 tect ACT
26 | Tema 4.6. Ilomiomenue wu 1 1 tect ACT
JMCTIEPCHUsl BOJIH
27 | Tema 4.7. Henuneiinsie 1 1 tect ACT
MIPOIIECCHI B ONITHUKE
Pasnea S. KBanToBasi pusuka
28 | Tema 5.1. KBanToBbIe 1 4 1 tecT ACT,
CBONCTBaA OTYET MO
ANIEKTPOMArHUTHOTO J1aboparopHoOi
U3JIy4eHUs pabore
29 | Tema 5.2. 1 1 tecT ACT,
DKCIIepUMEHTATEHBIC TaHHBIC OTYET 110
0 CTPYKTypE aTOMOB. nabopaTopHoOH
pabore
30 | Tema 5.3. DJIeMEHTHI 1 2 tect ACT
KBAaHTOBOM MEXaHUKH
31 | Tema 5.4. KBanToBo- 2 tect ACT
MEXaHUYEeCKOoe OTHCaHUE
aTOMOB
32 | Tema  5.5. OnTtuueckue 2 tect ACT
KBAaHTOBBIC TCHEPATOPHI
33 | Tema 5.6. DneMEeHThI 1 2 tect ACT
KBAaHTOBOW CTaTHCTUKH
34 | Tema 5.7. DneMeHTsl QU3NKU 2 tecT ACT
TBEPJIOTO TeJia
Pasnen 6. AAnepuas pusnka.
35 | Tema 6.1. DeMEHTHI 1 2 tect ACT,
KBaHTOBOW MUKPODUUKH OTYET 10
nabopaTopHoi
pabote
36 | Tema 6.2. DnemeHTapHbIE 1 1 tecT ACT,
JaCTHIIBI OTYET 110
nabopaTtopHOH
pabore
37 | Tema 6.3. Kocmuueckue J1yuu 1 1 tect ACT

Pasnen 7. @usuyeckasi KApTHHA MUPaA




38 | Tema 7.1. CoBpemeHHas 1 1 tect ACT
Hay4Has KapTHHa MHUpa
Htoro 2 cemecTpy 16 32 24 Ok3ameH (36)
3AOYHASA ®OPMA
No KonnyecTBo yacoB Ha
n/n 1abop dopma
Tena MpPaKTHUYECKHE | aTOpPH | CaMOCTOATE KOHTPOJIS
JEKIUU | /CeMUHApPCKUE bIC JTBHYIO
3aHSATHUS 3aQHST paboty
ust
Cemectp 1
Paznea 1. Mexanuka.
1 | Tema 1.1. Kunemaruxka. 4 tect ACT
2 | Tema 1.2. Jlunamuka. 4 tect ACT
3 | Tema 1.3. MoMeHT umnyinbca. 4 tect ACT
4 | Tema 1.4. Dueprus 4 tect ACT
5 | Tema 1.5. JnHamuka 5 tect ACT
BpAIllaTEIbHOTO JIBIKEHHS
6 | Tema 1.6. DJIeMEHTHI 5 tect ACT
MEXaHUKH CIJIOUIHBIX CPeJl
7 | Tema 1.7. PenstuBucTCKas 5 tect ACT
MeXaHHKa
Pa3nes 2. TepMonnHaMuKa M MoJIeKyJIsipHas Gpu3nka
8 | Tema2.1. 5 tect ACT
DOEeHOMEHOJI0THYeCKas
TEPMOJMHAMUKA
9 |Tema 2.2. MonekyspHo- 5 tect ACT
KHHETUYECKasi TEOPHsI
10 | Tema 2.3. Craructudeckas 5 tect ACT
¢duzuka
11 | Tema 2.4. DneMEeHThI 5 tect ACT
(hU3UYECKOM KHHETUKU
12 | Tema 2.5. 5 tect ACT
MakpOoCKONIMYECKNE CUCTEMBI
BN oT TEIJIOBOTO
paBHOBECHS
Pa3ges 3. Di1eKTpHYECTBO M MArHETH3M
13 | Tema 3.1. DekTpocTaTuka 1 2 5 tect ACT,
OTYET 10
nabopaTopHoi
pabote
14 | Tema 3.2. TlpoBomHHMKH B 1 5 Tect ACT,
AIIEKTPUIECKOM TI0JIE OTYET 10
nabopaTopHoi
pabote
15 | Tema 3.3. [IudnexkTpukud B 1 5 tecT ACT,
AIIEKTPUYECKOM TI0JIE OTYET 10

nabopaTopHO




pabote

16 | Tema 3.4. IlocTosHHBIN 1 5 tecT ACT,
ANEKTPUYECKUMN TOK OTYET I10
nabopaTopHOM
pabote
17 | Tema 3.5. MarautocraTuka 5 tecT ACT,
OTYET 110
nabopaTopHOM
pabote
18 | Tema 3.6. MarauTtHoe moje B 5 tect ACT
BEIIECTBE
19 | Tema 3.7. DnekTpoMarHuTHAs 5 tect ACT
WHIYKIUS
20 | Tema 3.8. YpaBHeHHst 5 tect ACT
Makcgenna
Htoro 1 cemectpy 2 96 3a4eT
Pasnen 4. Kosiedoanusi 1 BOJIHBI, ONITHKA.
21 | Tema 4.1. T'apmoHHueckue 1 3 tecT ACT,
KoJIcOaHUs OTYET 10
nabopaTopHOU
pabore
22 | Tema 4.2. Bonnsl 3 tect ACT,
OTYET 10
nabopaTopHOU
pabore
23 | Tema 4.3. HWurepdepenuus 3 tect ACT,
BOJTH. OTYET 110
nabopaTopHOU
pabore
24 | Tema 4.4. lndpaxuust BOIH 3 tect ACT
25 | Tema 4.5. Tlonspu3anust BOJIH 3 tect ACT
26 | Tema 4.6. Ilormmomenue wu 3 tect ACT
JUCTICPCUST BOJTH
27 | Tema 4.7. Henuneiinsie 3 tect ACT
MIPOIIECCHI B ONTHKE
Pa3gea S. KBantoBas gusuka
28 | Tema 5.1. KBauTOoBEIE 0,5 3 tecT ACT,
CBOICTBa OTYET 10
3JIEKTPOMarHUTHOTO nabopaTopHOU
U3Iy4YeHHUs pabore
29 | Tema 5.2. 3 tect ACT,
DKclepuMeHTAlIbHbIC TaHHBIC OTYET 10
0 CTPYKTypE aTOMOB. nabopaTopHO
pabote
30 | Tema 5.3. DJIeMEeHTHI 4 tect ACT
KBAaHTOBOM MEXaHUKH
31 | Tema 5.4. KBanToBo- 4 tect ACT
MEXaHUYEeCKOe OTHCaHUE
aTOMOB
32 | Tema 5.5. Onruyeckue 4 tect ACT
KBAHTOBBIE T€HEPATOPHI
33 | Tema 5.6. DJIeMEHTHI 4 tect ACT




KBAaHTOBOM CTAaTUCTHUKH

34 | Tema 5.7. DnemeHTHl PUBHKH 4 tect ACT
TBEPJIOTO TeJa
Pasnes 6. AAnepunas ¢pusuka.
35 | Tema 6.1. DJIEMEHTEHI 0,5 4 tect ACT,
KBaHTOBOI MUKPO(H3HKH OTYET 110
n1aboparopHOi
pabore
36 | Tema 6.2. DieMeHTapHbIC 4 tect ACT,
YaCTHIIBI OTYET 10
n1aboparopHOi
pabore
37 | Tema 6.3. Kocmudeckue myuu 4 tect ACT
Pasnen 7. @usnyeckass KapTHHA MHpPa
38 | Tema 7.1. CoBpemeHHas 4 tect ACT
Hay4Has KapTHHA MHpa
Htoro 2 cemectpy 2 6 64 Dk3ameH (36)
OYHO-3A0YHASA ®OPMA
No KonnuecTBo yacoB Ha
n/n nabop ®opma
Tena MPAKTHUYECKHUE | aTOPH | CAMOCTOSATE KOHTPOJIS
JICKIMH | /CEMHUHAPCKHE bIC JTHHYIO
3aHSATUS 3aHST paboty
usi
Cemectp 1
Pasnen 1. Mexanuka.
1 | Tema 1.1. Kunemaruxka. 1 4 tect ACT
2 | Tema 1.2. lunamuka. 4 tect ACT
3 | Tema 1.3. MoMeHT ummynbca. 1 4 tect ACT
4 | Tema 1.4. DHeprus 4 tect ACT
5 | Tema 1.5. JuHamuka 2 4 tect ACT
BpAIIaTEIILHOTO JIBIKCHHS
6 | Tema 1.6. DneMEeHThI 4 tect ACT
MEXaHUKH CIIONTHBIX CPeJT
7 | Tema 1.7. PenstuBucrckas 4 tect ACT
MEXaHUKa
Pazgea 2. TepMonHaMHuKa M MOJIEKYJIsIpHAs (PU3HKA
8 | Tema2.1. 1 4 tect ACT
deHoMeHOIoTHIecKast
TEPMOJIMHAMHUKA
9 | Tema 2.2. MonekyasipHo- 1 4 tecT ACT
KHHETHYECKasT TCOPHS
10 | Tema 2.3. Craructudeckas 4 tect ACT
¢buzuka
11 | Tema 2.4. DneMEeHThI 1 4 tect ACT
(bu3nYeCKoll KHHETUKH
12 | Tema 2.5. 2 4 tect ACT

MaKpOCKOHI/I‘-ICCKI/Ie CHUCTCMBI




BOaJIn oT TCIIJIOBOI'O

paBHOBECHS

Pasnea 3. DiaeKTpu4ecTBO U MAarHETU3M

13 | Tema 3.1. DnekTpocraTuka 2 2 4 tect ACT,
OTYET 110
nabopaTopHOM
pabote
14 | Tema 3.2. IlpoBomHHMKH B 2 4 tect ACT,
AIIEKTPUIECCKOM TI0JIE OTYET 110
nabopaTopHOM
pabote
15 | Tema 3.3. [IudNeKTpUKH B 2 4 tect ACT,
AIIEKTPUIECCKOM TI0JIE OTYET 110
nabopaTopHOM
pabore
16 | Tema 3.4. IlocTosHHEII 3 2 4 tecT ACT,
ANIEKTPUICCKUI TOK OTYET 110
nabopaTopHOM
pabore
17 | Tema 3.5. MaraurocraTuka 2 5 tecT ACT,
OTYET 110
nabopaTopHOM
pabore
18 | Tema 3.6. MaruuTHOE Tose B 5 tect ACT
BEIIIECTBE
19 | Tema 3.7. DnekTpoMarHuTHas 5 tect ACT
WHIYKIUS
20 | Tema 3.8. YpaBHEeHUS 5 tect ACT
Makcsenna
Utoro 1 cemectpy 12 12 84 3a4er
Pasnen 4. Kosiedbanusi 1 BOJIHBI, ONITHKA.
21 | Tema 4.1. T'apmonuueckue 5 6 2 tecT ACT,
KoNeOaHus OTYET 10
nabopaTopHOU
pabore
22 | Tema 4.2. Bonabl 2 tect ACT,
OTYET 10
nabopaTopHOU
pabore
23 | Tema 4.3. HWnurepdepenmus 2 tect ACT,
BOJTH. OTYET 10
nabopaTopHoi
pabote
24 | Tema 4.4. lndpaxuws BOJITH 2 tect ACT
25 | Tema 4.5. Ilonspu3arusi BOJIH 2 tect ACT
26 | Tema 4.6. Ilormomenue u 2 tect ACT
JMCTIEpCUST BOITH
27 | Tema 4.7. Henuneiinsie 3 tect ACT
MIPOIIECCHI B ONTHKE
Pa3gea 5. KBantoBas ¢pusuka
28 | Tema 5.1. KsauToBbie | 5 6 3 | Tect ACT,




CBOMCTBA OTYET I10
3NIEKTPOMarHUTHOTO nabopaTopHOU
W3ITy4YCHUs pabote
29 | Tema 5.2. 3 tecT ACT,
DKCIepUMEHTAIIbHBIC TaHHBIC OTYET IO
0 CTPYKType aTOMOB. nabopaTopHOU
pabote
30 | Tema 5.3. DJeMeHTbI 3 tect ACT
KBAaHTOBOW MEXAHUKHU
31 | Tema 54. KBanroBo- 3 tect ACT
MEXaHUYECKOe OIMHCaHUE
aToMOB
32 | Tema 5.5. Onruueckue 3 tect ACT
KBaHTOBBIE T€HEPATOPbI
33 | Tema 5.6. DNeMEeHThI 3 tect ACT
KBAaHTOBOW CTaTHCTUKH
34 | Tema 5.7. DnemeHTsl (HU3UKU 3 tect ACT
TBEPJIOTO Telia
Pasnen 6. AAnepuas pusuka.
35 | Tema 6.1. DIIEMEHTBI 2 3 tecT ACT,
KBaHTOBOW MUKPO(DUZUKH OTYET 110
nabopaTopHOM
pabore
36 | Tema 6.2. DneMeHTapHbIE 3 tect ACT,
YJaCTHIIBI OTYET 110
nabopaTopHOM
pabore
37 | Tema 6.3. Kocmuueckue J1yuu 3 tect ACT
Pasnen 7. @usuyeckasi KApTHHA MHpPaA
38 | Tema 7.1. CoBpemeHHas 3 tect ACT
HayJHass KapTHHA MHpa
Wroro 2 cemectpy 12 12 48 Dx3ameH (36)

4.2. KPATKOE COAEPKAHUE JEKIIMOHHOI'O KYPCA

Pasnen 1. Mexanuka.
1.1. Kuaemaruka.

OcCHOBHbIE KMHEMAaTHUECKHUE XapaKTEPUCTUKU KPUBOJIMHEHHOTO ABUKEHHUSA: CKOPOCTh U
yckopenue. HopmanbHOe M TaHreHuanbHoe ycKopeHne. KnHeMaTnka BpalaTebHOrO ABH)KEHHUS:
YIJIOBass CKOpPOCTb M YIJIOBOE YCKOPEHHE, MX CBA3b C JIMHEHHOM CKOPOCTBIO MU YCKOPEHHEM.
IIpoctpanctBo U Bpems B MexaHuke HpioToHa. CucCTeMbl KOOpIMHAT M HMX IpeoOpa3oBaHUs.
®U3NYECKUI CMBIC MPOU3BOIHOM U UHTETpaa.

1.2. Innamuka.

WNHepuuanbHble CUCTEMBI OTCYETa W INepBbld 3akoH HproToHa. Bropo# 3akoH HeroToHa.
Macca, umnyinec, cuiia. YpaBHEHUE JIBH)KCHHSI MaTepUalbHOM TOYKM. TpeTuil 3akoH HbroToHa M
3aKOH COXPAaHEHHUs HMIyJbCa. 3aKOH BCEMHPHOro TAroreHus. Cuiabl CONPOTHBIICHHUS.
WNHTerpupoBanne ypaBHEHUN ABWKEHUS, POJb HAYAJIBHBIX YCIOBHU. L[eHTp mMacc mMexaHM4YecKou
CUCTEMBI, 3aKOH JIBW)KEHHS LIEHTpa Macc. J[BHykeHue Tell ¢ mepeMeHHOM maccoil. CBs3b 3aKoHa
COXpaHEHUsI NMITYJIbCa C OJHOPOJAHOCTBIO MPOCTPAHCTBA. [ paHUIBl MPUMEHUMOCTH KIJIACCUYECKON
MEXaHUKHU.

1.3. MoMeHT umItynbca.



MOMEHT uMIyJbCca MaTE€PUATbHOM TOYKM U MOMEHT MEXAHUYECKOW cucTeMbl. MOMEHT
CUJIbL. 3aKOH COXPAaHEHHSI MOMEHTa MEXaHUYECKON cUCTeMBbl. [[BU)KEHHE B 10JI€ IIEHTPAJIbHBIX CHUII.
3akonbl Kemepa. CBsi3b 3aKOHA COXPAaHEHHUS] MOMEHTA UMITYJIbCA C U30TPOIHOCTBHIO POCTPAHCTBA.

1.4. Dueprus.

Cuna, pabora u noreHuuanbHas 3Heprus. KoHcepBaTHBHbIE M HEKOHCEPBATHUBHBIC CHUJIBL.
Pabota m kuHeTHMYecKas >HEPrusi. 3aKOH COXPAHEHHUsS TOJHOM MEXaHWYEeCKOW SHEpPruu B IOJIe
MOTEHIMAIBHBIX CWI. CBSI3b MEXAY CHIOW U MOTCHIMAIbHOW »HEprued. I'palueHT cKalsapHOU
¢ynkuuu. CronkHoBeHUs Ten. Heympyroe m abcomoTHO ymnpyroe crojkHoBeHue. CBs3b 3aKoHA
COXpaHEHUs SHEPTUH C OJHOPOJIHOCTHIO BPEMEHH.

1.5. Jlunamuka BpamaTeabHOTO ABUKCHUSI.

VYpaBHEHHE BpalllEeHHUs TBEPAOrO Tejla BOKPYI 3aKPEIUICHHOW OCh. MOMEHT HHEpLUU.
®opwmyna LlreitHnepa. Kunetnueckas 3HEPrys BPALIAKOLIETOCS TBEPAOro Tena. ['mpockonuueckue
CUJIbl. ['MpOCKONBI M UX MPUMEHEHHE B TEXHUKE. YTUbl Disiepa. Ten3op unepuuu tena. [Ipeneccus
U HyTauus rupockomna. HeuHepruanbHble CHUCTEMbI OTCUETA. DJIEMEHTBHI KJIACCUYECKOW Teopuu
rpaBuTanuu. 1 IpuinBseL.

1.6. DneMeHThl MEXaHUKH CIUIONTHBIX CPEI.

OO0mue cBoicTBa XUAKOCTEH W ra3oB. CTalnMoOHapHOE TEYECHHUE HJICATbHOW JKUIKOCTH.
VYpaaenne bepHymm. Ynpyrue HampsbkeHus W JgedopMaiiid B TBepaoM Tene. 3akoH ['yka.
Monyne HOnra. Koaddumuent Ilyaccona. Kunematumueckoe omucaHue IBUKECHHS >KUIKOCTH.
Bekropable nosus. [1oToOk ¥ nUpKyJIsAnys BEKTOPHOIO MOJIsA. YPAaBHEHMS JBUKECHUS U PAaBHOBECHUS
KHUJKOCTU. DHEprust yrnpyrux aedopmanuii TBepaoro tena. Bsskas xuakoctb. CUibl BHYTPEHHETO
TpeHus. CTaliOHapHOE TeYeHUEe BA3KOHM >kuAakocTH. JlammHapHOe M TypOyJE€HTHOE JBUIKEHUE.
UYucno Petinonbaca. JIoboBoe conmpoTusieHre Mpy 0OTEKaHUH TEJl.

1.7. PensTuBUCTCKAasi MEXaHUKA.

[IpyHIMIT  OTHOCHUTENBHOCTH W  mpeoOpazoBanusi [amunes. DOkcnepuMeHTaIbHbIC
obocHoBaHus cnenuanbHoi Teopun otHOocuTenbHOCTH (CTO). [Toctynaret CTO. OTHOCHUTENHHOCTD
OJTHOBpPEMEHHOCTH U TpeoOpaszoBanus Jlopenma. CokpalieHue AJITUHBI U 3aMeJICHHEe BPEMEHH B
JIBUKYIIMXCS cucTeMax oTcuera. PenstuBuctckuil umnyssc. B3anMocssasb macesl u sHeprun. CTO
U sjepHas sHepreTuka. IIpeoGpazoBanue ckopocTeil B pelasITUBUCTCKOW KuHematuke. CoxpaHeHue
PENATUBACTCKOrO MMITyJbCa. PensTuBHCTCKas sHeprus. UeTblpexMepHOE MPOCTPAaHCTBO-BPEMS U
€ro TMCEeBAOEBKIMAOBA MeTpuka. [loHATHE pENATUBUCTCKOrO HHTEepBaia. J[uarpammsl
MunkoBckoro. CTOKHOBEHUS PEISTUBUCTCKUX YACTHII.

Paznen 2. TepmoanHamuka U MONEKyIsipHast (puU3uKa.

2.1. ®eHoMeHOIOTHYECKAs] TEPMOTMHAMHUKA.

TepmonrHaMuuecKkoe paBHOBeCHME U Temmeparypa. HymeBoe Hayano TepMOIMHAMUKHU.
OMmupHuyueckas TemmneparypHas mkaita. Kasucrarmdeckue mnpolecchl. YpaBHEHHE COCTOSHUS B
tepmoarHaMuke. OOpatuMble M HeoOpaTHMble TIpouecchl. [lepBoe Hayano TepMOAMHAMHKH.
Tennoemkocts. YpaBHeHue Maifepa. W3oxopuueckuil, u300apuyecKuii, H30TEPMUUYECKUN,
annabaTuyecKuii TpoIecchl B HeaNbHBIX Tra3ax. lIpeoOpa3zoBaHue TEMIOTHI B MEXaHUYECKYHO
paboty. [ukn KapHo u ero ko3¢ duuneHt moiae3Horo aeiucteus. DHTponus. CBA3b TEIJI0EMKOCTH
UEaJbHOTO ra3a C YHCIOM cTeneHed cBoOonxbl Mojekyn. [lomuTpomnuyeckuil mporecc M €ro
YacTHbIE cCilydau. TepMOIMHAMMYECKHME TIOTEHIMadbl MW yclIoBHs paBHOBecusa. Da3oBeie
npeBpauieHus. YpaBHeHue Knanelipona-Kiaysuyca. PeanpHple rTas3el. YpaBHeHue Ban-nep-
Baanbca. Kputnueckas wusorepma. Oddext Ixoyms-Tomcona. Kitaccuueckas — Teopwust
TEIJIOEMKOCTH TBepAbIX Ten. 3akoH Jlronmonra u Iltu. Xumuueckuil mnoreHuuan. YCIOBHs
XUMUYECKOTO paBHOBecus. Jlmarpammbl coctossHuii. ®a3el u  ycioBus paBHOBecus ¢as.
TepmonnHaMuka TMOBEPXHOCTH paznena JaByX (a3. IloBepXHOCTHBIE JHEpPrusi M HATSHKCHHE.
Kanunnsapusie siBnenus. TepmoauHamMuKa HEOOpaTUMBIX IPOLIECCOB.

2.2. MonekynsipHO-KUHETUYECKast TEOPHUS.

Hasnenue ra3za ¢ Touku 3peHuss MKT. CBs3b TEMIOEMKOCTH C YHCIOM CTEMEHeld CBOOOIbI
Mosiekyn ra3a. Pacnpenenenne MakcBemna MOJEKYJ HACATBHOTO rasza. JKCIEPUMEHTAIbHOE
obocHoBaHue pacmpeneneHuss MakcBemna. Pacmpenenenne bombnmana u  GapoMerpudeckas



dbopmyna. BeiBox pacnpenenennii MakcBemia u bosbiiMaHa U3 yClIOBUS PAaBHOBECHOTO XapaKTepa
IBIKEHUs Monekyn. Haubonee BeposiTHas, cCpegHssi M CpPEeJHEKBAJApaTUyYHAs CKOPOCTH.
Onpenenenue yncia ABoraapo merogom Ileppena.

2.3. Cratuctudeckas (pu3nka.

Makpo- um wmukpococtosiHusg. CTaTUCTUYECKHT BEC M BEPOSTHOCTh MAKPOCOCTOSIHUS.
da3zoBoe MPOCTPaHCTBO. J[BE CHCTEMBI B TEIUIOBOM KOHTAKTE. ODHTPONHS W TeMIeparypa.
OcHOBHOE TepMOAMHAMHUYECKOE TOXAeCcTBO. Pacmnpenenenne ['mb6ca. BriBog pacmpeneneHuii
MakxkcBemna u bonbiimana u3 pacnpezaenenus [ 'nooca.

2.4. DneMeHThI PU3HNIECKON KHHETUKH.

SAsnennst nepenoca. Juddysus, TErmionpoBOAHOCTh, BHYTpEHHEEe TpeHue. bpoyHoBCkoe
nBUKeHHE. YMCI0 CTONKHOBEHHMH M JJMHA CBOOOJHOTO mpobera MOJEKYN HIeallbHOTO Tasa.
OMnupuueckue ypaBHeHus nepeHoca: Puka, Oypbe u HproToHa. Penakcauus K COCTOSIHHIO
paBHoBecus. CBsizb quddy3un ¢ OpOYHOBCKUM JBUKEHHEM. UyBCTBUTEIBHOCTh W3MEPUTEIBHBIX
npubopos. lymer. [punnun Ox3arepa.

2.5. MakpOoCKONIMYECKHE CUCTEMBI BJAIH OT TEIJIOBOTO PAaBHOBECHSI.

OTKpBITBIE JUCCUNATUBHBIE cucTeMbl. CaMoOpraHu3anus B OTKPBITBIX CHUCTEMax, pOJib
HenuHeHoctn. Onykryauun. budypkamum u karactpodsl. Mpeum cunepretuxu. IIpumepsr
CaMOOpraHU3allMy B )KMBOW M HEKUBOU ITpUpOJE. JJMHAMUYECKUH XaocC.

Pa3znen 3. DnekTpuuecTBO U MarHeTU3M.

3.1. DnekTpocraTuka.

3akoH Kynona. HanpsikeHHOCTh 1 OTEHIMAaN 3JIeKTpocTaTuueckoro noist. Teopema ['aycca
B MHTETPAIBbHON (hopMe U ee MpUMEHEHHE /ISl pacueTa AekTpuyeckux noneid. Teopema ["aycca B
muddepennnansHoi hopme. JluBeprenuus BekTopHoro mois. Teopema CTokca B MHTETpallbHOM U
maddepennmansaoii popme. Llupkynsamus U porop BEKTOpHOTO mojs. YpaBHeHus IlyaccoHa u
Jlarutaca nuig norennuana. Teopema Mpumoy.

3.2. [IpoBOJHUKY B AJIEKTPUUYECKOM IIOJIE.

PaBHOBecue 3apsiioB B mpoBoaHUKE. OCHOBHas 3ajaya AJIEKTPOCTATUKU MPOBOJHUKOB.
OKBUIOTEHIMANbHBIE TIOBEPXHOCTH M CHJIOBBIE JIMHHM 3JEKTPOCTATHUECKOTO TONS MEXAy
IIPOBOJAHUKAMH. DJIEKTPOCTATHUECKas 3alIMTa. EMKOCTh MPOBOJHUKOB U KOHJIEHCATOPOB. DHEPTUs
3apsSOKEHHOTO KOHJIEHCATopa. OHEPrus B3aWMOJAEWUCTBUS JJIEKTPUYECKUX 3apsiioB. DHEPrus
CHCTEMBI 3apsKEHHBIX TPOBOIHUKOB. OObeMHast IIIOTHOCTh SHEPTHHU AJIEKTPOCTATUYECKOTO MOJIS.

3.3. JIUdNEKTPUKH B DJIEKTPUUECKOM TI0JIE.

ONeKTpUYecKoe IMojie Junois. Jumosis BO BHEIIHEM 3JeKTpuueckoM mnode. Ilonspuzanus
IUBIEKTPUKOB. OpHEHTAaMOHHBIM U JeOpMallMOHHBIH MEXaHM3MBbl MNojsipuzanuu. BexTtop
AJIEKTPUUYECKOTO CMEIEHUs (DJIEKTpUYecKo MHAyKuuu). JludnexTpudeckas MPOHUIIAEMOCTh
BELIECTBA. OJIEKTPUYECKOE II0JIE B OJHOPOJHOM JIUAJIEKTpUKe. Pas3nokeHue Moysi CUCTEMBI
AEKTPUYECKUX 3apsSA0B MO MYJIbTUNOIAM. JIMMONBHBIE MOMEHT CHCTEMBI 3apsioB. Bekrtop
noJyispu3aluu (MOJIIPU30BAaHHOCTH) AMAJIEKTPUKA U €ro CBA3b C OOBEMHON U TMOBEPXHOCTHOMN
IUIOTHOCTBIO CBSI3aHHBIX 3aps/I0B. BEKTOp AJIeKTpUUYECKOro CMemeH s (3JIeKTPUUECKON HHAYKIIIH).
JysnexkTpuueckas BOCHPUMMYUBOCTh M JTUAJIEKTPUYECKas MPOHUIAEMOCTh MJIs MOJSAPHBIX H
HEMOJISIPHBIX IUAIEKTPUKOB. OOBbeMHast MIIOTHOCTh SHEPTUN JIEKTPUUECKOTO TMOJIS B TUDIIEKTPUKE.
['panuyHbIe yCNIOBHS A1 BEKTOPOB HAMPSIKEHHOCTH AJIEKTPUYECKOTO MOJSI M DJIEKTPHUECKOTO
cMmenieHus. BHyTpeHHsst U cBOOOIHAS SHEPTUs TUDJIEKTPUKOB BO BHEIIHEM 3JIEKTPOCTATHUECKOM
nosie. YcJOBHE TEPMOJMHAMUYECKOTO paBHOBECHS B JHUANEKTpUKaX. [Ibe303JeKTpUKH U
CETHETORJIEKTPUKH ((PeppOdIEKTPUKH).

3.4. IloCcTOSIHHBIN ANEKTPUYECKUH TOK.

Cuna u IJIOTHOCTH TOKA. YpaBHEHHE HEMPEPBIBHOCTH JJIS IJIOTHOCTH TOKAa. 3akoH Oma B
MHTEerpanbHON U auddepennmanbHoit popmax. 3akoH Jxoyns-Jlenna. 3akon Bunemana-®panua.
OneKkTpoABMKYyIIas cwia ucTouHuka Toka. [IpaBunma Kupxroda. Kiaccuueckas Tteopus
ANEKTPONPOBOJIHOCTH MeTauioB (Teopus J[pyne- JlopeHua), ycioBusi €€ NPUMEHUMOCTH H
IIPOTUBOPEUYUS] €  OKCIEPUMEHTAIBHBIMM  pe3ylbTaTaMu. MakcBEJUIOBCKas — pejakcanus
HEOJIHOPOJAHOCTH 3aps/ia B IPOBOJHUKE. DIEKTPUUECKUM TOK B Ta3ax U )KUJIKOCTSIX.

3.5. MaruurocraTuka.



MaruutHoe B3aMMOJCHCTBHE MOCTOSHHBIX TOKOB. BEKTOp MarHMTHOW WMHIYKIMHU. 3aKOH
Awmnepa. Cuna Jlopenna. /IBuxeHue 3apsa0B B 2JIEKTPUUYECKUX U MAarHMTHBIX NOJsAX. 3aKoH buo-
Capapa-Jlaruaca. Teopema o UPKyISIUHU (3aKOH TOJHOTO TOKa). MarHuTHOE MoJie IBHXKYILErocs
3apsana. [loTok M UMPKyASUS MarHUTHOrO MoJs. JIMBEpreHuuss U poTOp BEKTOpa MarHUTHOU
MHAYKIUU. [IBUKEHHE 3apsSKEHHBIX YAaCTHI] B JIEKTPUYECKUX U MarHUTHBIX Noysix. Dddext Xomia
U ero MpuMeHeHne. MarHeTusM Kak peasiTUBUCTCKUM 3 dekT.

3.6. MarguTHoOe 1oJjie B BEIIECTBE.

MarauTHOe MOJIE U MArHUTHBIM JHUIOJBbHBIA MOMEHT KpPyroBoro Toka. Hamarmuuenue
MarHeTukoB. HampsskeHHOCTh MarHUTHOrO mnossg. MarHuTHas npoHuraeMocTts. Knaccubukanus
MarHeTUKOB. BeKTOp HaMarHMYeHHOCTH W €ro CBs3b C IUIOTHOCTHIO MOJIEKYJSPHBIX TOKOB.
MarnuTHas BOCIPUMMYHMBOCTh M MAarHUTHAsl MPOHULAEMOCTh. J[MaMarHeTWKu, mapaMarHeTUKU U
dbeppoMarneTHku. ['paHUYHBIC YCIOBHS Ha MOBEPXHOCTH paszjeia JIByX MarHeTukoB. OO0beMHas
IJIOTHOCTh SHEPTMM MAarHUTHOTO 1oy B BemlectBe. dusmueckas npuposa HaMarHUYEHHOCTH
JMaMarHeTUKOB, TAPAaMarHeTUKOB U ()epPOMATrHETHKOB.

3.7. DieKTpOMarHuTHasE MHIYKIIHSL.

DEeHOMEHOJIOTUS  JJIEKTpOMarHuTHOM  mHaykumu. [IpaBunmo  JleHma.  YpaBHeHue
ANEeKTpoMarHuTHOW uHAYKIuU. Camounaykuus. WHIyKTUBHOCTH cojeHouga. Pabora 1o
MEePEMENICHUI0 KOHTYypa C TOKOM B MAarHMTHOM TMOJie. DHEPrus MarHUTHOro mojisi. Pusuka
3JIEKTPOMArHUTHOM MHAYKUMU. BuxpeBoe anekTpuueckoe noje. Tok cmemenus. PensaruBucrckas
MPUPOJIA AIEKTPOMATHUTHON UHIYKIIHH.

3.8. YpaBHenus Makcaeia.

Cucrema ypaBHeHH MakcBeiia B MHTETPAIbHON (hopMe U PU3UIECKUI CMBICT BXOJSAIINX
B Hee ypaBHeHuil. Cuctema ypaBHeHHiI MakcBemna B quddepennuansaoi popme. CKaNsIpHBIA 1
BEKTOPHBIN MOTEHIIHAIIBI JIEKTPOMArHUTHOTO TIOJIS.

Pasznen 4. KonneOanus 1 BOJIHBL.

4.1. N'apmoHnyeckue KojeOaHusl.

WneanbHplii TapMOHUYECKHI OCHMIUIATOP. YpaBHEHHE HUACAIBHOIO OCLMILIATOpPA U €ro
pemieHue. Awmmudtyna, 4Yacrota U (asa konebanus. OHeprus konebanuil. [Ipumepsl
KoJeOaTeNbHBIX JIBIDKEHUN pasnuuHoi (Qusuueckoit mpupoabl. CBOOOJHBIE 3aTyxarollue
KoJieOaHusl OCHMIUISITOpa ¢ oTepsiMu. BeiHykeHHbIe Kosiebanus. Croxxenue konedanuii (Ouenus,
¢urypsl Jluccaxxy). AHanmu3 U CUHTE3 KoJeOaHUM, MOHATHE O CHeKTpe Kolebanuii. CBs3aHHBIC
koneOanus. KommnekcHas ¢opMa mnpeicTaBieHuss TapMOHHUYecKuX KosebOaHuil. BexTopHoe
OMHCaHUE CIOXEeHHs KonebaHuil. HopmanpHbie MOABI CBA3aHHBIX OCHUJUIATOPOB. Bpems
YCTAaHOBJICHUS] BBIHY)KICHHBIX KOJ€OaHUW M €ero cBsi3b C JOOPOTHOCTHIO OCIMILISATOpA.
MonynupoBannbele  koneOanus. Ilapamerpuueckuit  pesonanc. HenuHeWHbI — ocHMLIATOP.
ABTOKOIIE0AHUS.

4.2. BonHsl.

BonnoBoe aBwkenue. Ilnmockas rapmMoHuyeckass BOJIHBL. [[TMHA BOJIHBI, BOJIHOBOE YHMCIIO,
¢dazoBas CKOpOCTh. YpaBHEHHE BOJHBL. OJHOMEpPHOE BOJIHOBOE ypaBHEHHE. YTPYrue BOIHBI B
ra3ax >KHJKOCTSIX W TBEPHABIX Telax. DneMeHThl akycTuku. Dddext Jomnepa. [lonsapuzamus BoyH.
BonHoBoe ypaBHeHHe B TpocTpaHcTBe. [lmockue u cdepuyueckue >IeKTPOMArHUTHBIE BOJHBI.
BonHoBOI BekTOp. BOnHOBOE ypaBHEHUWE i 3JIEKTPOMArHUTHOro moiisi. OCHOBHBIE CBOWCTBA
AJEKTPOMArHUTHBIX BOJIH. DHEPreTHUYECKUE XAPAKTEPUCTUKHU DJIEKTPOMArHUTHBIX BOJH. Bekrtop
[TotinTuHra. Yaapuele akyctuueckue BONHBL Oddext [ommepa. M3mydeHune 3IIEKTPHUECKOTO
JUTIOJISL, TMarpaMMa HampaBJIeHHOCTH. J[aBlieHre 3JIeKTPOMarHUTHOU BOJTHBI.

4.3. Nutepdepentus BOJH.

HuTepdepeHmonHoe moie oT IByX To4euHbIX HcTOUHUKOB. OnbiT FOHTa. MHTEepdepomeTp
Maiikenbcona. Mutepdepennuss B ToHkuX IuieHKax. Ctosune BoHBL. OCHOBHOE ypaBHEHHE
uHTepPEepeHInN, pOJb  KOTePEHTHOCTH.  BpemeHHas  (MPOJOJIbHAs)  KOTEPEHTHOCTD.

[IpoctpancTBeHHAs (momepeuHas) KOT€PEHTHOCTb. MHoronyueBas uHTEpPepeHIus.
Wnteppepomerp Pabpu- Ilepo. 3Besaubiii unTeppepomerp MaiikenbcoHa. AHTHOTpaskarolye
MOKPBITUS 51 MHOT'OCJIONHBIE JTUDIJIEKTPUYECKUE 3epKaia. WnTepdepenuus

KBa3UMOHOXPOMAaTUYHOT'O CBCTA. (I)yHKI_II/ISI KOTCPCHTHOCTHU.



4.4, Indpakius BOJH.

[Mpunmun  Tioiirenca-®penens. dudpakuus PpeHens Ha NPOCTEHIIMX —Iperpajax.
Hudpakuus Dpayarodepa. JudpaknnoHHas pemierka Kak CHeKTpaidbHbIA npubop. [lonsTHe 0
rojorpauecKoM METO/e TOIYYeHHUs U BOCCTAHOBIIEHUS M300pakeHHi. Meron 30H ®Dpenerns.
AmmuiutyaHasle U (asoBble 30HHbIE IUTacTUHKU Ppenens. Judpakuus dpayHrodepa Ha menu.
Judpakius Ha MHOrHX OECHOPSI0OYHO PACHOIOKEHHBIX Mperpagax. Paspemaromas crnocoOHOCTh
mudpaknuonHon pemetku. Judpakmus bparra. I'omorpammer Jleiita-Ynatauekca, [lenucroka.
[IpoctpanctBenHas  Quubrparus. Judpakumonnas Teopuss u3zoOpaxkenmii. [IpenenpHas
pasperniaronas ciocoOHOCTh ONTUYECKUX NPUOOPoB. ["onorpaduueckas nuurepdepomerpus.

4.5. [lonsipusanus BOJH.

dopma M CTENEHb MOJIAPHU3ALMM MOHOXpOMAaTHYecKMX BoiH. llomyuenue wu anHamus
JINHEMHO-TIOJIIPU30BAHHOrO CBeTa. JIMHENHHoe aBynyuenpenomicHue. [IpoxoxaeHue cBera yepes
JUHEWHble (a30Bble IUIACTUHKU. VIcKyccTBeHHas omnTudeckas aHu3oTponus. DoToynpyrocts.
DNEeKTPOONTUYECKHE M MarHutoonTuyeckue 3Pdextsl. OTpakeHHe M MpeJOMIICHHE CBETa Ha
rpaHule pas3zaena AByX Au3iIeKTpuKkoB. @opmyibel Openens. IlonHoe oTpakeHue U €ro NpUMeHEeHne
B TexHUKe. BomHOBOOBI W cBeTOBOABI. bprocrepoBckoe orpaxkenue. Llupkymspras ¢dazoBas
aQHU30TPOMNHMSL. DJIIEMEHTBI ONITUKN AaHU30TPOIHBIX CPEJ] U IPOBOJAIIMX CPEL.

4.6. Ilornomenue u aucnepcus BOJH.

DeHOMEHOJIOTHS TOMJIOIIEHU U AUCIIepcun cBeTa. Monens cpenbl ¢ nucnepeueil. Paszosas
U TpyINIoBas CKOPOCTh BOJNHBI. BosHOBBIe mnakerbl. HopmanbHas u aHOMalibHash JUCIEPCHUSL.
Krnaccuueckas teopus aucnepcuu. PaccesHue cera.

4.7. HenuHelHble MIPOLIECCHI B ONTHKE.

Henuneitno-ontuueckue 3¢dekTs: caMopoKycHpOBKa CBETa, TIEHEepalus TIapMOHUK,
napaMeTpUIecKue MPOLECChl, BEIHYKIEHHOE paccesHue. [lunamudeckas ronorpadus. OOpamienne
BOJIHOBOrO  (ponTta. IlomyyeHue  CBEpXKOPOTKHMX  HMIIYJIbCOB CBE€Ta U «TE€Hepauus
CYIIEPKOHTHHYYMa».

Paznen 5. KBanToBas ¢uzuka.

5.1. KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOTO U3ITYy4EHUSI.

TermoBoe u3nydeHue W JOMHUHecUeHIMS. CIEKTpalbHbIE XapaKTEPUCTHUKU TEIMJIOBOIO
n3nyuyenus. 3akoHel Kupxroga, Credana-bonpivana u 3akoH cmemenus Buna. A6contoTHO
yepHoe Teno. Popmyna Penes-JlxuHca u «ynbTpaduoneroBas karactpoda». 'mmore3a KBaHTOB.
@®opmyna Ilnanka. KBaHToBoe 00bBSCHEHHE 3aKOHOB TeIIOBOro u3myuyeHus. KopmyckymsipHo-
BOJIHOBOM ayanu3M cBeTa. Porodadpdexkr m rpdext Komnrona. YpaBHeHue ODiHIITEHHA U1
dboroaddekra. OmnbiTr bore. TopmozHoe wusnmydeHue. Kraccudeckas MoOeNnb 3aTyXarollero
JMIOJIBHOTO ociuiuisTopa. EcrecTBeHHas mupuHa U Gopma auHMU u3aydeHus. OnHOposHOE U
HEOJIHOPOJAHOE YIIUPEHUE CIEKTPAIbHBIX JIMHUH.

5.2. DKCIEpUMEHTANIbHBIE TaHHBIE O CTPYKTYPE aTOMOB.

Mopnens atoma Tomcona. Ombitel Pezepdopna mo paccesHuto anbga-yactuil. SAnepHas
MOJZIE€Tb aToMa. OMIIMPHYECKHE 3aKOHOMEPHOCTH B aTOMHBIX cnekrpax. Popmyna bansmepa.
Jluneituateie ciekTpbl aToMoB. KomOuHanmnonuslii npuHiun Putna. [punnun coorBerctBus bopa.
OmneiT ®panka-I'epra. Pe3oHaHChl BO B3aUMOAECHCTBUY HEUTPOHOB C aTOMHBIMU SIIpaMHU U ITMOHOB
C HYKJIOHAMH.

5.3. DneMeHThl KBAHTOBOM MEXaHUKHU.

I'mnore3a ge bpoitms. Onwitel [pBuccona u [Ixepmepa. [dudpakius MuxpouacTuir.
[Tpunuun HeomnpenenenHoctu ['eisenOepra. BonnoBas ¢(yHKIMS, ee CTaTUCTHUECKUH CMBICT U
yCIIOBUS, KOTOPBIM OHA JIOJKHA yIOBJIETBOPsATH. YpaBHeHue lllpenunrepa. KBantoBas uactuia B
OJTHOMEPHOM MOTeHUUanbHON siMe. OTHOMEpPHBIA MOTEHUUANbHBIA mopor u Oapeep. CocrosiHUE
MUKpPOUYACTHI[Bl B KBAHTOBON MexaHuke. [IoHSATHE O BBIPOXKIACHMM SHEPTreTHUYECKHX YPOBHEM.
I"apmonnueckuit ocumisitop. @ononsl. [IpencraBienne (QU3NMUECKUX BEIHMYUH OIEPATOPaMH.
Omneparopbl KOOpAWHAT, HMITYJIbCa, MOMEHTa HMITYJbCA, MOTEHIUAIbHON M KUHETHUYECKOM
9HEpruu. ['aMUIbTOHMAH KBAHTOBOM CHCTEMBl KakK OIEpAaTOp IIOJHOW BSHepruu. Beruncienue
CpeIHUX 3HAUCHUN U QuyKTyauui pU3n4ecKkux BeTUYHH B KBAaHTOBBIX cucTemMax. CTallMoHapHOE U
HecTalnroHapHoe ypaBHeHue [lpenunrepa.



5.4. KBaHTOBO-MEXaHNYECKOE OMMCAHUE ATOMOB.

Cramuonapuoe ypaBHenue llpemunrepa st atoma Bojpopona. BoiHoBbIE (yHKIIUH U
KBaHTOBblEe 4yMcia. IlpaBuna orbopa nis kBaHTOBBIX nHepexonoB. OmeiT Illtepna u I'epnaxa.
Oddexr 3eemana. luprHa CeKTpalbHBIX JUHUN aroma Bogopoja. COOCTBEHHBI MEXaHUYCCKUI
U MarHuUTHBIH MOMEHTHI 3JIeKTpoHa B arome. CrnuH-opOuTanmbHOE B3aumojeiictBue. CTpoeHue
aTOMOB M IIEpUOJMYECKAsl CUCTeMa XuMHU4Yeckux »dineMeHToB J[.M.MengeneeBa. Ilopsamok
3aIl0JIHEHUS 3JIEKTPOHHBIX 000Jji0ueK. TOHKas CTPYKTypa CIEKTPaJbHBIX JIMHUM aTroma BOAOPOAA.
JIbmMO0oBckmii  caBUr. BekTopHas  MOAenb  MHOTORJIGKTPOHHOTO — aToMa. THIBl  CBA3EH.
XapakTepuCTUUECKHUE CIIEKTPhI aTOMOB. 3akoH Mo3znu. Dddekt Oxe.

5.5. OnTuyeckue KBaHTOBbBIE T€HEPATOPBI.

CnoHTaHHO€ M MHIYyLHMpPOBaHHOE H3iIy4deHHE. MHBepcHOEe 3acelleHHe YpOBHEW aKTHBHOU
cpenbl. OCHOBHBIE KOMIIOHEHTHI Jla3epa. YCIIOBHE YCHJICHHMsS M reHeparuu cera. OcobeHHOCTH
Ja3epHOro wu3iydeHus. OCHOBHBIE THIIBI JIa3€pOB M HMX IIpUMEHEHHE. MozjoBas CTIpyKTypa
ONTHUYECKUX pe30HaTOpOB. CHEKTpaIbHBIM COCTaB M3JIy4eHHS JiazepoB. KorepeHTHOCTh Jla3epHOro
n3nydenus. CHHXpoOHM3aUus MOJ B jasepe. I'eHepanus CBEpXKOPOTKMX MMITyJIbCcOB. KBaHTOBBIE
HEJIMHEWHO-ONTUYECKHE SBJICHUS.

5.6. DneMeHThl KBAaHTOBOM CTaTUCTUKH.

KBaHTOBBIE CHCTEMBI M3 OJUHAKOBBIX yacTUll. [IpUHIMI TOXKIAECTBEHHOCTH OJIMHAKOBBIX
Mukpoyactul. CHUMMETpUYHBIE W AHTHCUMMETPUYHBIE COCTOSHHS (BOJIHOBBIE  (DYHKIIMH)
TOKICCTBEHHBIX ~ MHKpouacTul. bo3zonsl u  ¢epmuonsl. [lpunmmn [laynu. KBaHTOBBIC
cTaTUCTUYecKue pacnpenenenuss boze-OiiHmrelina u  ®epmu-upaka. IlLioTHOCTH uymCHA
KBaHTOBbIX coctosiHui. DHeprusi ®epmu. IlpenenbHblil nepexo OT KBAaHTOBBIX CTATHUCTUYECKUX
pacmpenelleHuil K KJacCHMYecKoMy  pacmpeneneHutro  Makcsemna-bonsinmana.  Ilapamerp
BbIpOXKJieHUsA. CBepxTekyuecTh renus. CepxmpoBoaumocTb. PaboTa BbIXoJa 3JIEKTpoHA U3
Mmetajuia. TepMosnekTpoHHast sMuccus. X0JI0AHas (aBTO3JIEKTPOHHAsS) SMUCCHSL.

5.7. OnemeHThl PU3UKHU TBEPAOTO TEA.

JIBuKEeHME 3JIEKTPOHOB B IEPUOAMYECKOM Moje kpucramia. CTpykTypa 30H B MeTajuax,
MOJIYIPOBOJIHUKAX W JudsiekTpukax. llpoBonumocts MmeramioB. CoOCTBEHHass M IpUMECHas
IIPOBOAMMOCTD IOJIYIIPOBOJHUKOB. YpoBeHb PEpMU B YHCTHIX M IPHUMECHBIX NOJYIPOBOJHUKAX.
TemmepatypHass  3aBUCUMOCTb  NPOBOAMMOCTH  IOJIYIPOBOJHHUKOB.  DOTONPOBOAMMOCTH
NOJTyNpoBOIHUKOB. [Iporiecchl reHepanuu U pekoMOMHAIMKM HocuTenel 3apana. Dddexr Xomna B
MeTalmax W noaynpoBogHukax. KsantoBbeii 3¢pdexkr Xomna KoHTakTHblE SIBIEHHS B
MOJIyNIpOBOHUKAX. P-n - mepexoxa. PacnpeneneHue 31eKTpOHOB M IBIPOK B P-N - IEpEXOAE.
Bonpramriepras xapakTepucTuka p-N - mepexoja. Bempsmisgiomue cBOWCTBA p-N - mepexoja.
ITporniecchl BO30YKIeHMS, HOHU3ALINH, AUCCOLMAIMH, peKOMOMHALIMY U nepe3apsaaku. [lnazma u ee
OCHOBHBIE CBOMCTBA. [lonyyeHnne u npuMeHeHue I1a3Mbl B HAyKe U TEXHHUKE.

Paznen 6. SnepHas ¢pusuka.

6.1. DeMeHThl KBAaHTOBOM MUKPO(DU3HUKH.

CocraB aTroMHOro sjapa. XapakTEpUCTUKH sA1pa: 3apsl, Macca, SHEPTUs CBSI3U HYKIOHOB.
PagnoaktuBHOCTE. BUabl M 3aKOHBI paJlMOAKTUBHOTO W3JIy4deHHUs. SnepHble peakiuu. [lenenue
anep. Cuntes sanep. [lerexktupoBanue saepHbIX n3iydeHui. IloHsTHE O HO3UMMETpUU M 3aIuUTE.
CrnuH 1 MarHuTHBIA MOMEHT sjipa. CBolicTBa 1 OOMEHHBIN XapakTep sAepHbIX ciil. EcrecTBeHHas u
UCKYCCTBEHHAs] PaJMOAKTUBHOCTb. VICTOUHMKM pPaJMOAKTHUBHBIX H3JIyuyeHUH. Paguon3oTomnHbIi
aHayn3. 3aKOHbI COXpaHEHHs] B SACPHBIX peaKUUiX. ODKCHEPHUMEHTAIbHbIE METONbl SAEPHOMN
¢usuku. KanenbHas, obonodyeyHass u 006001IEeHHAas MOJENb sipa. YcKoputenn. B3aumoneiicTeue
SIIEPHBIX U3JIy4€HUH C BEIIECTBOM.

6.2. DnemMeHTapHbI€ YaCTHUIIbI.

DyHIaMeHTalbHbIE B3aUMOJIEHCTBUS U OCHOBHBIE KJIACCHI AJIEMEHTAPHBIX YacTUll. YacTHIlbl
u aHTHyacTulbl. Jlentonsl u agponsl. KBapku. Dnekrpocnaboe B3ammozeiictBue. CranaapTHas
MOJIeTb dJIeMeHTapHbIX vactull. [IpoGnema oObeauHeHHs] (yHIAMEHTAIbHBIX B3aMMOIEHCTBHIA.
3apsaoBble MYJIBTUIUIETBI M H30TONMHYECKUN CNHUH. CTpaHHbIE 4YacTULBl. 3aKOH COXPaHEHUs
KOMOMHHPOBAaHHOW 4eTHOCTH. CynepMyIbTUILIIETHI.

6.3. Kocmuueckue myumu.



[Ipoucxoxaenue KocMuyeckux Jyded. IlepBuuHO€ W BTOPUYHOE  M3JTyYCHHE.
HMHTEHCUBHOCTB, COCTAaB, YHEPreTUYECKUM CIEKTp. B3anmMonencTBue MEpBUYHOIO KOCMHUYECKOIO
U3ITy4eHUsl C MarHUTHBIM ToJieM 3eMin. Panuanuonssle nosca.

Paznen 7. ®uznueckas kapTuHA MUpA.

Tema 7.1. CoBpeMeHHasi Hay4yHasi KapTHHA MUpa

OCOOEHHOCTH KIIaCCHMYECKONM M HEKJIacCMYecKoW (M3MKH. MeTomosIoTusi COBPEMEHHBIX
HAy4YHO-HCCIIeI0OBATENIbCKUX MporpaMMm B o6sactu (pu3uku. OCHOBHBIE JOCTUKEHHS U MPOOIEMbI
cyobsinepHoi ¢usuku. [lompiTkn 00beMHEHNS (yHIAMEHTAIBHBIX B3aUMOACUCTBHIA U CO3JIaHUS
«reopuu Bcero». CoBpeMeHHbIE KOCMOJIOTHYECKHE MpeacTaBiaeHus. JJocTikenus: Habto1aTeNbHON
acTpoHOMHUHU. TeopeTnueckrue KOCMOJOTNYECKUE MOAEIU. AHTPOIHBIN IpUHLIKI. PeBoonOHHbIE
M3MEHEHHUS B TEXHHUKE M TEXHOJIOTHSX KaK CJE/ICTBUE HAayYHbIX JOCTHKEHUH B oOyacTu (pU3MKU.
dusnueckas kapTHHA MHpa Kak (unocodekas kareropus. [lapagurma HeroToHa U 9BOIIOIIMOHHAS
napajaurma.

4.3. TEMATHUKA JIABOPATOPHBIX 3AHATHI

Pa3nen, rema Homep n Tema 1aboparopHoii padoTbl
AUCHMILTHHBI

Tema 3.1 Jlaboparopuast padora Ne 1,2,3. MHccnemoBanue 3IIEKTPUIESCKOTO
HOJIsL.

Tema 3.2 JlaGoparopuasi pabora Ne 4. Omnpenenenne 3C u BHYTpEeHHETO
COIIPOTHBIICHHSI HCTOUHUKOB HJICKTPUYECKOM IHEPIUH.

Tema 3.2 JlaGoparopnass pabora Ne 5,6 OmnpeneneHue  yaeiabHOTO
COIIPOTHBIIEHUSI M  MOIIHOCTH  IPOBOJHUKA  (McCcleIoBaHUE
AIIEKTPUYECKOH 1IETH).

Tema 3.3 JlaGoparopnass pabGora Ne 7. Hccnenoanue 3aBUCHUMOCTH
COINPOTHUBJICHUS] METAJJIOB OT TEMIIEPATYpPBI

Tema 3.3 JlaGoparopHast pabora Ne 8.9. HccnenoBanue 3aBUCUMOCTH
COINPOTHUBIIEHUS MOJTYIPOBOJIHUKA OT TEMIIEpaTyphl.

Tema 3.4 JlaGoparopHas pabota Ne 10. MccrnenoBanre MarHuTHOTO MOJIst

Tema 3.4 JlaGoparopHast pabora Ne 11,12. HccnenoBanne mnoBeneHUs
BEIIECTBA B MArHUTHOM I10JI€

Tema 3.5 JlaGoparopHast ~ pabora  Ne 13,14.  M3yueHue  sBICHUSA
DIIEKTPOMArHUTHOM 4 WHIYKITHH.

Tema 4.1 JlaGoparopHas pabota Ne 15,16. M3yuenue koaeOaHMI MasTHUKOB

Tema 4.2 JlaGoparopnast pabota Nel7. M3yueHnust pe3oHaHca B 3JIEKTPUIECKOM
KoJ1e0aTeIbHOM KOHTYDE.

Tema 4.2 JlaGopatopnass pabGora  Nel8,19. YerporictRo u  pabota
TpaHchopmaropa.

Tema 4.3 JlaGopatopnass  pabora  No20. Ompenenenue  mokasarens
IpeJIOMIICHHs CTEKJIa.

Tema 4.3 JlaGoparopnast pabota Ne21,22. M3mepeHue JUIMHBI CBETOBOW BOJHBI
C MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Tema 5.1 JlaGoparopHas pabota Ne23,34,25. M3yyenue siBnenue Gpororddexra

5. HEPEYEHb YYEBHO-METOUYECKOI'O OBECIIEYEHUSA AJIs1
CAMOCTOSTEJIBbHON PABOTHI OBYUAIOIIUXCS

5.1 OcHoBHas JuTeparypa
Poouonos, B. H. ®usuka : yueOHoe mocobue 1 By3oB/ B. H. PogmonoB. — 2-¢ wu3g.,
ucnp. u jorm. — Mocksa : M3narensctBo FOpaiit, 2022. — 265 ¢. — (Bricmiee oOpazoBaHue). —




ISBN 978-5-534-08600-3. — Texkcr : anexktponHsIil // O0pa3oBarenbHas miatdopma KOpaiit [cait].
— URL: https://urait.ru/bcode/491489

Auizenyon, A. E. duszuka : yaeOHUK U MPaKTUKyM i By30B / A. E. AlizeHiion. — Mockaa :
M3narenscTBo FOpaiit, 2022. — 335 ¢. — (Boicmiee o6pazopanue). — ISBN 978-5-534-00487-8.
— Tekcr : onexkrponHwid // OOpa3zoBarenpHas 1ardopma  HOpait  [calt]. —
URL.: https://urait.ru/bcode/489456

Kpasuenxo, H. FO. ®usuka: y4eOHMK u npaktukym mis By3oB/ H. FHO. KpaBuenko. —
Mocksa : U3narensctBo FOpaiit, 2022. — 300 ¢. — (Beicmiee obpa3zoBanue). — ISBN 978-5-534-
01027-5. — Tekcr : osnekrponnbli // OOpa3oBarenbHas 1argopma IOpaiit [calT]. —
URL.: https://urait.ru/bcode/488428

Ousuka : y4eOHMK ® TpakTukymM s By3oB/ B. A. Umeun, E. lO. baxtuna,

H. b. Bunorpagosa, II. W. Camoiinenko ; mox  pemakiueir  B. A. Unpuna. —  Mocksa :
NznarenscTBo FOpaiit, 2022. — 399 c. — (Bricmiee o6pazobanue). — ISBN 978-5-9916-6343-4.
— Tekcr : omektpoHHbli // OOpasoBarenbHas 1uiatdpopma  FOpaiit  [caiit]. —

URL: https://urait.ru/bcode/489459

5.2 JlonoJiHUTE/IbLHASI JIATEPATYpa
Huxkepos, B. A. ®u3nka : y4eOHUK W MpakTUKym aiis By30B / B. A. HukepoB. — Mockaa :
WznarensctBo IOpaiit, 2022. — 415 ¢. — (Bsicmee o6paszoBanue). — ISBN 978-5-9916-4820-2.

— Tekcr : omektpoHHbIi // OOpaszoBarenbHas Iuiatgpopma  IOpaiit  [cait]. —
URL: https://urait.ru/bcode/489259

Apucmomen», -. ®uzuka/ Apuctorens ; nepeBomuuk B. I1. KapmoB. — Mocksa :
WznarensctBo HOpaiit, 2022. — 228 c. — (Antonorus mbiciu). — ISBN 978-5-534-08826-7. —
Teker :  osmektponnberi  //  OOpasoBarenpHast — miargopma  HOpait  [caiit]. ——

URL: https://urait.ru/bcode/494721

5.3. Pecypchl HH(pOPMAIMOHHO-KOMMYHHMKAIIMOHHOM ceTu «AHTEepHET)»

Anpec MHTepHeT pecypca Ha3Banue UnTepuer pecypca Pexxum nocryna

WuTepHeT-yHUBEPCHTET HHPOPMAIIMOHHBIX

http://intuit.ru/ . CBOOOIHBIN
TEXHOJIOTHUI
. Caiit xypHaiia « BECTHUK KOMITBIOTEPHBIX .
http://vkit.ru/ My P CBOOOIHBIH
1 MH()OPMAIIMOHHBIX TEXHOIOTHID)
CBo0ojHas 00MIeAOCTYITHAS
http://ru.wikipedia.org/. MYJIbTHSI3bIUHAS] YHUBEPCAIbHAS HHTEPHET- CB0OOTHBIH

SHIIAKJIOTIE NS

6. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYUYAIOLLIUXCSA

Jucnunnuna «®uU3MKa) HW3ydaeTcs B TEYEHHUE JBYX cemecTpoB. Ilpu muranmpoBaHnu u
OpraHu3ali BPEMEHM, HEOOXOAMMOro Ha M3ydeHHe O00YyYarolUMMCcs TUCHMIUIMHBI, HE0OXO0JIUMO
MIPUAEPKUBATHCS CIEYIOIUX PEKOMEHIAIIHMN.

B mepuon mexny ceccussMU CTYACHTBI JOJDKHBI BECTH KOHCIEKT JIEKIUH, H3y4yaThb
TEOPETUYECKUN MaTepHall B COOTBETCTBHUU C IPOTPAMMOM KypcCa, BBIIOJIHATH NPEII0KEHHBIE
IpernoiaBaTeNieM 3aJaHus JJIs1 CAMOCTOATENbHOM paboThl, TOTOBUTHCS K Cade 3a4eTa U HK3aMeHa,
npopabatbiBasi HEOOXOJUMBINM MaTeprall COrJIaCHO MEPEYHIO BOIPOCOB /IS MOATOTOBKH K 3a4eTy U
9K3aMEHY U CIIMCKY PEKOMEHJIOBAHHOW JINTEPATYPHL.



https://urait.ru/bcode/491489
https://urait.ru/bcode/489456
https://urait.ru/bcode/488428
https://urait.ru/bcode/489459
https://urait.ru/bcode/489259
https://urait.ru/bcode/494721
http://intuit.ru/
http://vkit.ru/
http://ru.wikipedia.org/

BrimonHeHne 1abopaTopHBIX pabOT OTHOCUTCS K YUCITY 0053aTeNbHBIX BUIOB padoT. [lepen
BBINTOJIHEHHUEM pabOThl HEOOXOAMMO BHUMATEIBHO O3HAKOMUTHCS C TEOPETHUECKUM MaTepHaliOM,
MIPEJICTABJICHHBIM B METOJUYECKHX YKa3aHUSAX K COOTBETCTBYMOIIEH jabopaTopHoil padore. Ilpu
HEOOXOMMOCTH MO’KHO BOCIIOJIB30BATHCS PEKOMEHYEeMOW JUTEpaTypod. B xoje BBINOIHEHUS
paboTel HEOOXOAMMO PYKOBOJICTBOBATHCS MOPSJIKOM BBINOJHEHUS J1a00OpaTOPHOM padoThl U
YKa3aHUSIMH TPENoaBaTeNsi, MPH 3TOM JOJKHBI COOJIIOAATHCS MpaBHia TEXHUKH OE30MACHOCTH.
Pe3ynbratom BhINOJIHEHUSI pabOTHI ABISETCS OTYET, KOTOPBINA JOJDKEH ObITh aKKypaTHO odopmiieH
Y BBITIOJTHEH B COOTBETCTBUH C TPEOOBAHUSMHU, TPUBEJICHHBIMUA B METOAMYECKUX YKA3aHUSAX.

B yxazanHoe mnpenojaBareneM BpeMms OOy4arolluecs 3allUIaloT OTYeTHl. 3alluTa
MIPOBOJIUTCS B BHJIE COOECEIOBAaHUS IO KOHTPOJIHHBIM BOIPOCAM, NMPHUBEIECHHBIM B METOJAMYECKHX
ykazanusx. Kpome Toro, mpemnojaBaTesib MOKET 33J1aBaTh JOMOJIHUTEIbHBIEC BOMPOCHI, KacatoIIHecs
pe3yJIbTaTOB JKCIEPUMEHTA, BBIBOJOB IO pe3ysbTaTaM ombIToB M T.1. K mnpomexyrodHoin
aTTecTaluu JOIMycKaloTcs oOydaromiuecsi, BBINOJIHUBIINE Bce JabopaTopHble paboThl U
3alIMTUBIIME OTYETHl MO HUM. lIpy Hanmuuuu 3aJ0JDKEHHOCTH MO JIAOOpaTOpPHBIM paboTam, IO
COIJIACOBAHUIO C MpeErnojiaBaTesieM, BO3MOXKHA 3aMeHa pabOoThl 110 BHIMOJIHEHUIO OTYeTa Ha pedepat
10 TEME COOTBETCTBYIOILErO J1a00PaTOPHOTO 3aHATHUS C IOCIEYIOIIEN €ero 3alUuTOoM.

B nocnegnem cemectpe u3yueHus: JUCHUILTUHBI yUeOHBIM IJIAHOM MPETyCMOTPEH KypCOBOU
npoekT. [lpu momyuennn 3amganusi, HEOOXOIUMO BHHMATEIBHO C HUM O3HAKOMHUTHCS M, B CIIydae
BO3HHUKHOBEHHUS BOIPOCOB, 33/1aTh MX IMpernojaBareito. PerynspHoe mocerieHne KOHCYIbTALHM,
BHUMATEIbHOE M3YYEHHE METOJMYECKUX YKa3aHUM K BBIIOJHEHHIO KypCOBOT'O IIPOEKTA, a TaK e
cTporoe coOmrofieHne rpaduka BBIIOIHEHHS MPOEKTa MO3BOJUT M30ekKaTh HEHY)KHBIX MpPoOIeM.
OneHka 3a KypcoBOM MPOEKT BBICTABJISETCS 110 PE3yIbTaTaM €ro 3alUThl.

B Teuenue cemecTpa W BO BpEMsS CECCHM OCHOBHBIM BHJIOM IOJATOTOBKH SIBISIOTCS
camMocCTosITeNIbHbIe 3aHATHS. OHM BKIIOYAlOT B ce0s H3Y4EHHE BOIIPOCOB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHOE H3y4YeHHe, O(POpPMIICHHE OTYETOB IO JIabOpaTOpHBIM paboTaM, KypcoBOE
[IPOEKTUPOBAHME, A TAK K€ MOJATOTOBKY K IIPOMEKYTOUYHOM aTTeCTalluu

Cucrematuueckass paboTa B COOTBETCTBUM C NPOrpaMMOM JAMCUUIUIMHBI — YCJIOBHE
YCHENIHOTO OCBOEHUS MaTepuaa.

MeToanyeckue peKOMEHAAIMHU 110 00y4YEHHIO JIMI ¢ OTPAHUYCHHBIMH

BO3MOKHOCTHAMHU 310POBbA U HHBAJIN/I0B

OcBoeHME NUCHUIUIMHBI OOYYalOIIMMUCS C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbS
MOKET OBITh OpPraHM30BaHO KaK COBMECTHO C JAPYTMMM OOYYalOIIMMHUCS, TaK U B OTAEIbHBIX
rpynnax. [IpennonaratoTcs criennaabHble YCIOBUS AJIs MTOJIy4€HUs: 00pa30BaHusl 00y4aroIUMUCS €
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI.

ITpodeccopcko-negarornyeckuif  cocTaB 3HAKOMHUTCS C  IICHXOJO0Tr0-(pU3UOIOTHUECKUMHU
O0COOCHHOCTSIMU 00Y4YaIOIMXCS MHBAJIUAOB U JIUIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3]I0pOBbBS,
WHAWBUIYAIbHBIMA  [pOrpaMMaMy  peadMiIuTauud  UHBanuAoB  (nmpu  Hamuuuu). Ilpu
HEOOXOJIMMOCTH OCYIIECTBIIIETCS JOINOJIHUTENbHASL TOJJEpPKKA MPENoJaBaHus ThIOTOPAMH,
MICUXO0JIOTaMH, COLMAIBHBIMU paOOTHUKAMH, MPOLIEIIMMHU OJTOTOBKY aCCUCTEHTaMH.

B cooTrBercTBUM € METOAMYECKMMHU pekoMeHauusMu MunobpHayku PO (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce HpeAnoyiaraeTcsi HUCHOIb30BaTh COLMAIbHO-aKTUBHBIE U
pediieKCUBHBIE METOAbl O0YYEHHs, TEXHOJOTHMU COLMOKYJIbTYPHOH peaOuIuTalud C IeJbIo
OKa3aHUsl INOMOIIM B YCTAaHOBJIEHMM IIOJHOLIEHHBIX MEXJINYHOCTHBIX OTHOIIEHHUN C JApYyrUMHU
CTYIEHTaMM, CO3/IaHUHU KOMQOPTHOTO ICUXOJOIMUECKOr0 KiIMMaTra B CTYAEHYECKOH Trpymime.
[Ton6op 1 pa3paboTKa yueOHBIX MAaTE€pPUATIOB MPOU3BOIATCA C YUETOM MPEJOCTaBICHUS MaTepuaa
B pa3IM4YHbIX (QopMax: ayluaabHOW, BU3yaJbHOM, C HCIIOJIb30BAHUEM CIIELUATbHBIX TEXHUYECKHX
CpeAcTB U MH()OPMAITMOHHBIX CUCTEM.

Meauamarepraibl  TakKe ClIeAyeT HCIOoNb30BaTh W aanTUPOBaTh C  Y4ETOM
WHIUBUAYAIBHBIX 0cOOeHHOCTEel 00yueHus ui ¢ OB3.

OcBoenne aucuumiuHel aunamMu ¢ OB3 ocymiecTBisieTcs € HCMOIb30BAaHUEM CPEICTB
oOy4yeHHs 0OLIET0 M  CHENMAJIBHOrO Ha3HaueHWs (MEPCOHAJIBHOIO U KOJUIEKTHBHOTO



HCIIONIb30BaHUs). MaTeprallbHO-TEXHUYECKOE OO0ECIeYeHHE MPeyCMaTPUBAET MPHUCIIOCOOJICHHE
aynuTopuil k Hyxzaam aun ¢ OB3.
dopma npoBeeHUs aTTeCTAllMU AJIs CTYACHTOB-WHBAJINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUAYAIBHBIX TIcuXopu3nueckux ocoOeHHocredt. s crynentoB ¢ OB3 mpemycmarpuBaeTcs
nocTynHas popma MpeaoCcTaBICHUs 3aIaHui OLIEHOYHBIX CPEJICTB, 8 UMEHHO:
e B IIEYATHON WJIM DJIEKTPOHHON (Qopme (Ui JHIl ¢ HAPYIICHUSMU OMOPHO-ABUTATEIHHOIO
ammapara);
e B reyaTHOU popme Uiu NEKTPOHHOI opMe C YBETUUEHHBIM MIPU(PTOM U KOHTPACTHOCTHIO
(1751 ML ¢ HAPYLIEHUSIMU CIIyXa, pe4H, 3pEeHuUs);
® METOAOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX (IS JIUL C HAPYIICHUSMH 3PEHHS).
CryneHTaM ¢ MHBAJIWIHOCTBIO YBEIMYMBAECTCA BpeMs Ha IOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. JIJii Takux CTYIEHTOB IpeaycMaTpuBaeTcs JocTymHas (Gopma
[IPEIOCTaBIICHUSI OTBETOB Ha 33/I1aHUS, & UMEHHO:
® [HUCHMEHHO Ha OyMare WM HaOOPOM OTBETOB Ha KOMIIbIOTEpE (AJIsl JUI[ C HApyLICHUSIMU
ciryxa, peumn);
e BHIOOPOM OTBETA U3 BO3ZMOKHBIX BAPUAHTOB C MCIIOJIB30BAHUEM YCIIYT aCCHCTEHTA (ISl JIHIL
C HapyIIEHUSIMU OTIOPHO-ABUTaTEIBHOTO anapara);
® YCTHO (7151 JIUI C HAPYIIEHUSIMU 3PEHHSI, OOPHO-IBUTATEIILHOTO allapara).
[Ipu HeoOXomuMmoOCTH Ui OOYYArOIIMXCS C WHBAIMIHOCTHIO IPOLEAYypa OLECHUBAHUS
PE3yNbTaTOB O0YYEHUSI MOXKET MPOBOUTHCS B HECKOJIBKO ATAIOB.

7. NIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTI'UH,
HPOI'PAMMHOI'O OBECIIEYEHUSA U HTHOOPMAILIMOHHBIX
CIHHPABOYHbBIX CUCTEM

IIpy mnpoBeneHHE 3aHATHI MO JUCHMIUIMHE HCIOJB3YIOTCS CIEIYIOIINE MNPOrpaMMHbIE
MIPOTYKTHI:

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

2. Microsoft Office 2007 Russian OLP NL AE;

3. Jlaboparopust «Ddu3ukar»

4. Jlocryn k snextponHsM n3nanusam O5C FOPAMT (www.biblio-online.ru)

8. HEOBXOAUMAS MATEPUAJIBHO-TEXHUYECKAS BA3A

JIeKIIMOHHBIE 3aHATHUSA:

- ayIUTOPHS, OCHAIIIEHHAsI HHTEPAKTUBHON JIOCKOW HITH TIPOEKTOPOM.
JIaGopaTopHble pabOTHI:

- naboparopusi, ocHameHHas [1K ¢ noctynom B HTEpHET.

IIpouee:
- pabodee MecTo MpernogaBaTelis, OCHAIEHHOEe KOMIIBIOTEPOM C I0CTYNOM B MIHTEpHET.
Pa3paboryuk:
Kadeapa UuCY Jouent kagenpsr UuCyY 0.10. PemHueBa

(mecmo pabomul) (3aHuMaemas OOAIHCHOCID) (unuyuansl, pamunus)


http://www.biblio-online.ru/
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1 [lepevyeHb KOMIIETEHUMH € YKA3aHUEM 3TanoB UX GOPMUPOBaHMS B MpoLecce 0CBOCHUS
o0pa3oBaTe/IbHOI MPOrPaMMBbI

OrneHOYHBIE Cpe/ICTBA pa3pabOTaHbl Ui OLEHKA MpodecCUOoHaNbHBIX KoMiieTeHuii: OITK-

1. IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCLHUIIJIMHE

[TnanupyemMble pe3yabTaTbl OCBOECHUS OCHOBHOH Ipo(ecCHOHAIbHOM 00pa3oBaTesbHOM
nporpammsl (OITOIT) — komMneTeHIN 00yJaroIUXCsl ONMPEEISIOTCS TPeOOBAHUAMHU CTaHAAPTA IO
HalpaBJICHUIO TIOArOTOBKM (CHELMAIBHOCTH) U (OPMUPYIOTCS B COOTBETCTBUM C MarpuLel
kommneTeHiui OITOIT (Tabmuna 2)

[Tnanupyemsle pe3ynbTaTsl 0Oy4eHHs MO TUCLMIIIMHE — 3HAHMSI, YMEHUs, HaBbIKU U (WIH)
OTIBIT JICATEIILHOCTH, XapaKTePU3YIOIIUE dTarnbl (HOPMUPOBAHUS KOMIIETECHIMA U 0OecreunBaromme
JOCTH)KEHUE IJIAHUPYEMbIX PEe3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHOM porpaMmbl, GOPMUPYIOTCS B
COOTBETCTBUHM ¢ KapTamu kommnereHuui OITOIL.

Tabmuma 1
ILnanupyemble pe3yJbTaTbl 00yYeHHs 110 JHCHHMIIIMHE
Koz 1 HaumeHoBaHue Koz 1 HauMeHOBaHUE HHAMKATOPA JOCTHKEHUS! KOMIIETCHIIUN
KOMITETEHIIUU
OIIK-1. Cnoco6en npumensats | OITK-1.1. [IpumenseT ecrecTBeHHOHAYYHBIE 3HAHUS B
CCTCCTBCHHOHAYHBIC U poQeCcCHOHATBHON 1eATeTbHOCTH

OOIICHHXCHEPHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOIO
aHaJin3a 1 MOJICITUPOBAHHS,
TEOPETUIECKOTO U
AKCIIEPUMEHTATIBHOTO
HCCIIEIOBAHUS B
pohecCHOHATLHON
JEATENLHOCTH;

2 Onucanue nmoka3sarejieil 1 KpuTepueB OLIEHUBAHUS KOMIIETEHIIHI HA PA3JIHYHBIX 3TANAX UX
(¢hopMupoBaHus, ONMcaHUEe KAJ OLleHUBAHUS

Pesynbratel oOyueHuss mo nauciuiuiiHe «@usuka» HampaeineHus mnoaroroku 09.03.02
«VH(pOpMALIMOHHBIE CHUCTEMBI W TEXHOJOTHH» OMPEACISIOTCS TOKA3aTesIMH W KPUTEPUSIMU
OllIeHUBaHUs CHOPMUPOBAHHOCTH KOMIIETEHIIMI Ha JTamax ux (opMHpOBAHMS TMPEICTABICHHI B
Tabn. 2.

Tabmwnra 2
Martpuia coOOTBETCTBHSI OLIEHOYHBIX CPEICTB 3aAIVIAHNPOBAHHBIM Pe3yJIbTaTaM 00y4eHHs

OneHouHbIE CpeACTBa
Komniereniuun

Texylmui KOHTPOJIb [IpomexyTOUHBIN KOHTPOJIb (3a4eT)

Ouenounoe Onenounoe 3ager DK3aMeH
cpenctso 1 CpencrTao 2 (BompOCHI K (BoIpOCHI K

(maboparopHoe 3a4ery) AK3aMEHY)

3aJIaHMs)
OI1K-1 OIlK-1.1. OIlK-1.1. OIlK-1.1.




IHoka3arejim U KpUTEPHHU OLECHUBAHUS CPOPMHUPOBAHHOCTH KOMIIETEHIIMA (IIPOMEKYTOUHOTO
KOHTPOJIA)

Ha »Ttame mnpomMexyTouyHOW arTecTalMi MCIIOJIb3YETCSl CHCTEMa OLIEHKU YCIIEBAEMOCTH
oOyJarommxcsi, KOTopasl TO3BOJSET MPENnoJaBaTeNl0 OICHUTh YPOBEHb OCBOCHHS Marepuana
oOyudatouumucs. Kputepuu oneHuBanus CcHOPMUPOBAHHOCTH IUIAHUPYEMBIX  PE3yNIbTaTOB
oOyueHus (IEeCKpUIITOPOB) MpeacTaBieHbl B kapTe komrnereHuu OTTOIT.

@dopma OLICHKM 3HAHUMI: OLEHKA - 5 «OTIMYHO»; 4 «XOpOIIO»; 3 «yZOBIETBOPUTEIBLHOY; 2
«HEeyloBJIeTBOpUTENbHO».  JlabopatopHble  paOOThl, MpPaKTUYECKHUE  3aHSTHUS,  IPaKTHKa
OLICHUBAIOTCS: «3aUeT», «HEe3aueT». Bo3MOKHO HCII0/Ib30BaHuE OAJUIbHO-PEUTHHIOBOM OLIEHKH.

IIkayia oneHUBaHUA:
«3a4eT» — BBICTABISETCS, €CIU CHOPMUPOBAHHOCTD 3asBICHHBIX AECKPUITOPOB KOMIETCHIUI Ha
_51 % u Gonee olleHUBAETCA HE HUXKE «YIOBICTBOPUTEIHHOY MPHU YCIOBUU OTCYTCTBUS KPUTEPUS
«HEYIOBIICTBOPUTEIBbHO». BpICTaBnseTcsa, Korna oOydyaromMKCS IOKa3bIBaeT XOPOIIWE 3HAHUS
M3YYEHHOTO0 Yy4eOHOro Marepuaya; CaMOCTOSTENbHO, JIOTUYHO M TOCIEIOBAaTeNbHO H3JIaraeT u
MHTEPIPETHPYET MaTepuanbl y4eOHOrO Kypca; MOJTHOCTBIO PACKPBIBAET CMBICT MPEAIaraeMoro
BOMPOCA; BJIa/IeeT OCHOBHBIMU TEPMUHAMH M MOHSATUSMHU U3yUYEHHOTO Kypca; IMOKa3bIBa€T YMEHHUE
MIEPESIOKUTh TEOPETUYECKHUE 3HAHUS HA MPEANONaraeMblii IPaKTUUECKHUM OIBIT.
«OTANYHO» — BBICTABISAETCS, €CITU CPOPMHUPOBAHHOCTD 3aSBICHHBIX JIE€CKPUIITOPOB KOMIIETEHIIUH
_ 85 % O6omee (B coorBerctBuM ¢ Kapramu kKommereHimii OIIOIT) orneHuBaeTcss KpUTEpUSMH
«XOpOUIO» M «OTIMYHO», MPHU YCIOBUU OTCYTCTBHUSI OLICHKH «HEYIOBIETBOPUTEIHHO»: CTYIACHT
MOKa3aJl TMPOYHBIC 3HAHHWS OCHOBHBIX TIOJOXKEHHH (DaKTHUECKOro Marepuaja, YMEHHE
CaMOCTOSITENILHO pellaTh KOHKPETHbIE MPAKTHUUECKHUE 33/1a4M MOBBIIIEHHON CIIOKHOCTH, CBOOOIHO
HCIIOJIb30BaTh CIPABOUHYIO JIUTEPATYpY, JejiaTh 0OOCHOBaHHbBIE BBIBOJBI U3 PE3YJIbTaTOB aHAIN3a
KOHKPETHBIX CUTYAaIHii;
«Xopouo» — BBICTABISIETCS, €CIU CPOPMUPOBAHHOCTH 3asIBJICHHBIX JAECKPUIITOPOB KOMIIETEHIIUI
Ha _61_ % wu 6onee (B coorBercTBUU ¢ KapTamu kommnereHuuit OITOII) oniennBaeTcs KputTepusiMu
«XOPOUIO» U «OTIIMYHOY, IPU YCIOBUM OTCYTCTBUSI OLIEHKH «HEYIOBIETBOPUTEIBHOY, JOMYCKAETCS
OLIEHKAa «YyIOBJIETBOPUTEIHHOY»: OOyJaroIIMiicsl MOKa3aja MPOYHbIE 3HAHUS OCHOBHBIX IMOJOXKEHUH
(aKkTUYeCKOro Marepuajia, yMEHHE CaMOCTOSITEIbHO PellaTh KOHKPETHbIE MPAKTUYECKUE 3a]auH,
IPEIYCMOTPEHHbIE pabouell MmporpaMMol, OpPUEHTHPOBATHCS B PEKOMEHJIOBAHHOM CIpPaBOYHOM
JUTEepaType, yMEET MPABIIIbHO OLIEHUTh MOTYYEHHbIE PE3yJbTaThl aHATN3a KOHKPETHBIX CUTYAalH;
«Y10BJIeTBOPUTEJIbHO» — BBICTABISETCS, €CIU CHOPMHUPOBAHHOCTD 3aSBIECHHBIX JECKPUIITOPOB
komneTeHIui _ 51 % u Gonee (B coorBeTcTBUU ¢ Kapramu kommeteHimii OIIOII) onenuBaercs
KPUTEPHUSIMH  «YIOBJIETBOPUTEIBHO», «XOPOILIO» U «OTIMYHO»: OOydarolMics IOKa3al 3HaHHe
OCHOBHBIX MOJOKEHUH (PAKTHUECKOTO MarepHualla, yMeHHE MOJIYyYUTh C MMOMOUIbIO MpenojaBareis
MPaBUIbHOE pEIIeHHWE KOHKPETHOW MPAKTUYECKOM 3a/laud M3 4YMciIa MpedyCMOTPEHHBIX paboueit
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHJIOBAHHOM CIIPAaBOYHOM JINTEPATypOU;
«HeynoBiaersopureabHo» «He3adyer» — BbIcTaBisgeTcs, €ClIM CHOPMUPOBAHHOCTh 3asiBIEHHBIX
JECKPUTITOPOB KOMMETeHIMT MeHee 4YeM _51 % (B COOTBETCTBMHM C KapTaMU KOMIIETCHIIMA
OIIOII): mpu orBere 0OyyaroImIerocsi BBIBWIMCH CYIIECTBEHHBIE MPOOETbl B 3HAHHUSIX OCHOBHBIX
MOJIOKEHUHM  (paKTUUYECKOr0 MarepHualia, HEyMEHHE C IIOMOINbI0 TpenojaBaresis MOIy4UTh
MPaBUIbHOE pEIICeHWE KOHKPETHOW MPAKTUYECKOW 3a/lauyd M3 YMciia MPedyCMOTPEHHBIX paboueit
porpaMMoil yueOHOM TUCIUTUIMHEIL.

OTBeThl M pemieHuss OOy4aroIIMXCS OIEHMBAIOTCS IO CIEAYIOUIMM OOLIUM KPUTEPUSM:
pacrno3HaBaHMe  MpoOjeM;  ompeAeseHWe 3HauuMoM  WHQOpManuu; aHaau3  MpolseM;
apryMEHTHPOBAaHHOCTh; HCIIOJNIb30BAaHUE CTpaTeruid; TBOPUECKUH MOJXOA; BBIBOJBI, 0OIIas
IPaMOTHOCTb.

CooTBeTcTBUE KPUTEPHEB OLEHUBAHUSA C(HOPMUPOBAHHOCTH IUIAHUPYEMBIX pE3yJIbTaTOB
o0y4eHus (IECKPUITOPOB) CUCTEMaM OIIEHOK IPEICTaBIeHO B Ta0II.



Tabmnwuia 4
HMuTerpajbHasi OlleHKA

Kputepun TpanuimoHHas olEeHKa bannbHO-pelTHHTOBas OIlEHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, He3auer 0-50
54,3 3auer 51-100

Ooyuaromuecs: 00s3aHbl CIaBaTh BCE 33JaHUS B CPOKHU, YCTAHOBIICHHBIE mpernojaBareneM. OneHka
«YIOBIETBOPUTENBHO» 110  AUCUUIUIMHE, MOXET  BBICTABISATBCA U INPU  HEMOIHOU
c(OpPMUPOBAHHOCTH KOMIIETEHIIUI B XO/IE€ OCBOCHUS OTACIHHOW y4eOHOW NUCUUIUIMHBI, €CITH UX
dbopMupoBaHue TMpeanoyiaraeTcs NPOAOKUT, Ha Oojee MO3IHUX JTamax oOydeHus, B Xole

W3Y4YEHUS JPYTruX Y4eOHbIX JUCLUILUIUH.

Iloka3zaTenu u KpPpUTEPUHA OLCHKHU JOCTHKEHM I CTYACHTOM 3aIlJIAHUPOBAHHLIX PE3YyJbTAaTOB
OCBOCHMSA NUCHHUIIJIMHBI B X0/1€ TEKYIIETr0 KOHTPOJIA U HpOMe)KyTO‘lHOﬁ arrecranumn

Onenra, Kpurepuu
YPOBEeHb
«OTIINYHOM, CryneHT mnoka3ajd IpOYHbIE 3HAHUS OCHOBHBIX IIOJIOXKEHMH (DaKTUUECKOTO
MOBBILICHHBIA | MaTepuasna, yMeHHEe CaMOCTOATEIbHO pelliaTh KOHKPETHBIE JabopaTopHbIe 3a1a4u
YPOBEHb MOBBILIEHHON CJIOXHOCTH, CBOOOIHO HCHOJIb30BAaTh CIPABOYHYIO JIUTEPATYPY,
Jies1aTh 000CHOBAaHHBIE BHIBOJIBI U3 PE3YJIbTATOB aHAIN3a KOHKPETHBIX CUTYaIUi
«XOpOILIO», CryneHT mnoka3aj IpOYHbIE 3HAHUS OCHOBHBIX IIOJIOXKEHMH (DaKTUUECKOTO
MIOPOTrOBBIN Marepuaia, yYMEHHE CaMOCTOATEIbHO pellaThb KOHKPETHbIE IabopaTopHbIe
YPOBEHb 3a/aud, IPelyCMOTpPEeHHble pabouell MporpaMMmol, OpPHEHTHPOBATHCS B
PEKOMEHIOBAHHOM CIIPAaBOYHOM JIUTEpAarType, YMeEeT IIPaBUIBHO OLEHUTH
IIOJIYYEHHBIE PE3YJIbTAaThl aHAJIN3a KOHKPETHBIX CUTYallUH
«ynoBieTBOpuT | CTyIeHT IMoKa3aJl 3HAaHWE OCHOBHBIX MOJOKEHUH (akTuyeckoro marepuana,
EJIBHOY, YMEHUE TIOJIYYUTh C TIOMOLIBIO MPENOAABATENS IPAaBUJIBHOE PEIICHHE
IIOPOTrOBBIN KOHKpPETHOH ja0opaTopHOM 3ajaud M3 4YHCIa MPEeJyCMOTPEHHBIX paboueit
YPOBEHb IIPOrpamMMoOii, 3HAKOMCTBO C PEKOMEHIOBAHHOM CIPABOYHOM JINTEPATypO
«HeynosnerBop | Ilpu oTBeTe cTyneHTa BBISBUWINCH CYIIECTBEHHBIE TPOOEIBI B 3HAHUSX OCHOBHBIX
UTEIIBHO, MOJIOKEHUH (PaKTUYECKOro MaTepuana, HEYMEHHE C IOMOILBIO IperoiaBaTess
YPOBEHb HE MOJIYYUTh IIPABUIBLHOE PEILICHUE KOHKPETHOW MPAKTUYECKOW 3aJaud M3 4ucia
chopMHpOBaH | MPETYCMOTPEHHBIX pabouel mporpaMmmMon ya4eOHOM TUCITUTIITUHBI

3 TunoBble KOHTPOJbHBIE 3aIaHUS WM UHbIE MATEPHAJIbI, HEOOXOAMMbIe VISl OLEHKHU
3HAHMA, yYMEHMil, HABBIKOB M (WJIH) ONBITA JAeATEJbHOCTH, XAPAKTEPU3YIOIIMX ITAIbI
(opmupoBaHusi KOMIIETEHIIUI1 B Npollecce OCBOEHHUsI 00Pa30BaTe/IbHON MPOrpaMmMbl

3.1 IlepeyeHnb BONMPOCOB JIsi MPOMEKYTOUHOI aTTecTanuu (3a4er)

(1 cemecTp - Mexanuka)

1. VueprumanbHble CHUCTEMBI OTCYETa M NPUHIUI OTHOCUTENBHOCTH. IIpeoOpasoBanus
laymness W OrpaHMYEHHOCTh KJIACCHYECKUX TMPEJCTaBICHUNW O TIPOCTPAHCTBE W BPEMEHH.
[TocTynarel 4acTHOW TEOPUU OTHOCUTEIBHOCTH M UX (PUINYECKOE COMIePIKAHNUE.

2. OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH cOOBITHH. COOCTBEHHOE BpeMsi MU COOCTBEHHAas
muHa. JlopeHieBo cokpamienue. [IpeodpazoBanus JlopeHa 1 uX reoMeTpruueckas HHTepPIpeTaus




(mpocTtpaHCcTBO-BpeMsi MUHKOBCKOTO). CBETOBOM KOHYC M MHUPOBBIE JUHUHU. [IpUYMHHOCTD H
KJ1accu(UKalusi HHTEPBAJIOB MEXY COOBITUSIMH.

3. [lorenumanpHOE cuiioBoe mojie. CBsI3b CUIIBI M MOTEHUMAIBHOM 3Hepruu. Knunernueckas
SHEpPrusi YacTUlbl. MeXaHuueckass SHEeprusi M €€ HM3MEHEHHE MpU JBWKEHUU 4YacCTUIBI B
MMOTEHIMATbHOM CHJIOBOM IIOJIE.

4. JIBUkeHUE B LICHTPAJIbHOM I10JIe. MOMEHT UMITYJIbCAa U CEKTOPHAsi CKOpOCTh. BecemupHoe
TATOTEHUE U JIBM)KCHUS TUIAHET U CIIYTHUKOB. 3akoHbl Kennepa. KocMuueckue ckopocTu.

5. Bpamienue TBepaoro Tena BOKPYT (PMKCHPOBAHHOW OCH. YTJOBas CKOPOCTb. MOMEHT
nHepuuu. @uznueckuii MmasTHUK. [Imockoe nBuxeHne. MrHoBeHHast OCh BpalleHUs

6. MomeHT uMmnysibca abCOMIOTHO TBepaoro Tteia. I'nmaBHble ocu mHEpHuH. CBOOOIHOE
BpalleHUE CUMMETPUYHOIO BOJTUKA. BBIHYX/I€HHAs npeleccusi TMPOCKOIa.

7. 3aKoHBI JIBIJKEHHMS B HEHMHEPIMAIbHBIX cucTemax orcyera. Heecomocts. Ilpunnmm
SKBUBAJIEHTHOCTH. [I[ponopunoHaIbsHOCT HHEPTHOM U TPABUTALMOHHOW Macc.

8. Bpamaromecs cucremsl orcyera. LleHTpoOekHast M KOPUOJIUCOBA CHIIBI HHEPIUH.
MasitHuk @yko. OTKI0HEHHE CBOOOIHO MAJAI0OLIET0 Tella OT BEPTHKAIH.

9. BeiHyXneHHbIE KOJIeOaHUs JTUHEHHOTO OCHUIUIATOpa. Pe30HaHC CMEIEeHUsT U CKOPOCTH.
AMIITUTYIHO-4acTOTHas UM (a30-uyacTOTHas XapakTepucTuKu. I[IpeBpamieHus sSHeprud mpu
KOJIeOaHuUsIX.

10. BonnoBoe neuxenue. Knaccubukanus Bois. [lonsapuzanus BoinH. MoHOXpoMaTHYECKHE
BouiHBI. [I1ockue u chepryeckue BoaHbl. JIMHAMHMKA U CKOPOCTh PpacipOCTPaHEHUs BOJIH B YIPYTUX
cpenax. Oddexr Jonmiepa.

(1 cemectp - MosekyasipHasi pU3HKa ¥ TEPMOTUHAMHUKA)

1. IIpeamer monexynsapHoil ¢puzuku. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO- KMHETHUYECKOM
teopun. CTaTUCTUYECKUN TMOAXOA K OINHUCAaHUI0 MOJEKYISIpHbIX sBieHui. Ilonarue o
CTAaTUCTUYECKHUX 3aKOHOMEPHOCTSIX.

2. Uneanbublii Ta3. PaBHOBECHOE MPOCTPAHCTBEHHOE pacHpelesieHue YacTHI] HICATbHOTO
ra3za. OnyKTyaluy IJIOTHOCTU UJI€AJIBbHOTO Ta3a.

3. bunoMmuaneHOE pacupeeneHue.

4. Pacnpenenenne IlyaccoHa kak MpeAenbHBIM CIy4ail OMHOMHUATIBHOTO pPacCHpeeIeHuUs.
[Ipumepsl ero npuMeHeHus.

5. Pacmpenenenune I'aycca kak mpenenbHbIM cilydyail OMHOMHMAIBHOTO pacIpelesieHus.
[Ipumepsl ero npuMeHeHus.

6. OCHOBHO€ ypaBHEHHE MOJIEKYISIPHO-KUHETUUECKON TEOPUH UACAIBHOTO ra3a. YpaBHEHUE
Knaneiipona — Menzeneesa.

7. lloHATUS pPAaBHOBECHOTO COCTOSIHUSL M TeMIlepaTypbl. TepMOMeTpHuecKoe Telno u
TEPMOMETpUYECKasl BEJIMYMHA. OMIIMPUYECKHE IIKajlbl Temmeparyp. [a30Bblii TepMOMETD.
WneanpHOo-ra3oBas 1mIKajia TeMIeparyp.

8. Pacnipenenenue MoieKyl ra3a o KOMIOHEHTaM CKOPOCTH.

9. Pacnpenenenue MoisieKya rasa 1o MOAYIIO cKopocTH. Pacnpenenenme Makcsemia.
[IpuHIHMI 1EeTanTbHOTO PaBHOBECHS.

10. HauBeposiTHeilast, cpeaHsisi U CPeIHEKBApaTUYHAsI CKOPOCTH MOJIEKYI rasa.

11. WpeansHbli ra3 BO BHEIIHEM MOTEHIMaIbHOM mosie. Pacnpenenenune bonbimana.
Bbapomerpuueckas popmyna.

12. OnbITeL, OATBEpAKAAOLINE pacnipeaeseHnss Makcseuia u bonpmana.

13. CronkHoBeHHsI MoJeKyn B rasze. JnmHa cBobomHoro mpobGera. YacToTa coynapeHuil.
lMazokuHEeTHYECKMIA TUAMETP MOJIEKYI.

14. PaccesHue MONEKYISIpHBIX MYYKOB B rasze. OmnpeneneHue AIUHBI CBOOOJHOroO mpodera
MOJIEKYJ B OIBITAaX MO PACCESHUIO.

15. MonekynasipHO-KUHETUYECKHE XapaKTEPUCTUKN BO3IyXa IPU HOPMAJIbHBIX YCIOBHUSX.

(1 cemecTp - OCHOBBI JIEKTPOAMHAMMUKH)

1. [lonsiTue 3apsina, sneKTpUYECKUU 3apsin Tel. B3aumonenicTBue 3apsaoB- 3aKoH
Kynona.



2. DJIEKTPOCTATUYECKUE B3aUMOACHCTBUA. HamnpssKeHHOCTh 3JIEKTPUYECKOrO IMOJIS.
HaHpﬂ)KeHHOCTB IOJIAA TOUCYHOI'O 3apsaa.

3. [ToTok BekTOpa HaMpsSXKEHHOCTH 3ANeKTpuyeckoro mojis. Teopema OcTporpaiackoro-
l"aycca. [Ipumenenue Teopembl OcTporpaackoro-I'aycca k pacdeTy 3J1eKTPUUECKUX TOJICH.

4. [ToTeHunan 3IEeKTpUYECKOro TMoJiA. BblunclieHne MNOTEHINANOB 3IEKTPUUYECKUX
IIOJIEH.

5. PabGora mo mepemerieHHio 3apsia B JJIEKTPUUYECKOM Ioyie. DHEprusi 3apsija B
AIEKTPUYECKOM I10JIE.

6. ['paduyeckoe mpencTaBiIeHUE FIEKTPUUECKUX TOJEH.

7. ONEKTPUYECKUN JUMOIb. [JUN0Ib B 3JIEKTPUUECKOM HOJIE.

8. BzaumopeiicTBue 3apsa10B, CUCTEMBI 3apSI0B.

9. [IpoBOAHMKM B 3JIEKTPUYECKOM TOJE. OJIEKTPUYECKOE II0JIE  3apsHKEHHBIX
POBOAHUKOB. PacnipeneneHue 3apsia B IpOBOJHUKE.

10.  DneKTpOoeMKOCTh MPOBOJHUKA. DIEKTPOEMKOCTh CUCTEMBI IIPOBOAHUKOB.

11.  DuHeprus >MeKTPOCTATUYECKUX CUCTEM.

12. DJeKTpoIMHAMHUKAa — TIepepacrpesielieHne CBOOOIHBIX 3apsI0OB IPOBOJHUKA B

HEOJIHOPOJHOM JJIEKTpUUEeCcKOM moie. [loHaTHe aneKTprudeckoro Toka. AelcTBUE 3apsAa0B, CUCTEMBI
3apsi0B. TOJIEH.

13. [TocTostHHBIN 3neKTpuyecKuid TOK. 3akoH Oma, 3akoH [[xoyns-Jlenna.

14. DneKkTpoABMKYyIas cuiia. 3akodH Oma aiist mostHou 1enu. 3akousl Kupxrodgdoda.

15. IIpoBogHuku BTOporo poja. 3akoHsl Dapanes. YnenbHas 3JIEKTPOINPOBOIHOCTH
pacTBOPOB 3JIEKTPOJIUTOB, MOJABUAKHOCTh HOHOB.

16. Kunernueckas Teopusi NpOBOJAMMOCTH PAacTBOPOB 3JIEKTPOJIUTOB. 3akoH HepeHncra-
OHHIITEHHA.

17. B3aumoneiictTBue HMOHOB B pacTBOpe. OJIEKTPOCTATUUYECKass TEOpHUsl PacTBOPOB
3JIEKTPOJIUTOB.

18. IlonsgTe 0 MarHeTW3Mme, MarHMTHBLIC B3auUMOJCHCTBUS. B3amMmoelcTBHE TOKOB,
3aK0H Amriepa.

19. MarnutHoe mone TOKOB. IIpoBogHMK ¢ TOKOM B MarHuTHOM mnoje. Cuna
JEWCTBYIOIIASA HA 3aps]l B MArHUTHOM I0Jie — criia JIopeHna.

20. KoHTyp ¢ TokOM, MarHuTHasi UHAYKIUS KOHTypa. MarHUTHBIM MOMEHT.

21. BemectBo B MarHuTHOM Toie. BekTop HamarHm4eHHOCTH, JlnaMarHeTwkw,
napaMarHeTHKH, eppoMarHeTHKH.

22. MarnuTHas BOCIPUUMYUBOCTH BEIIECTBA U MAarHUTHAs! TPOHUIIAEMOCTb.

23. [Ipupoaa auamaraerusma.

24, MarnuTHas BOCIIPUUMYUBOCTh TTapaMarHeTUKOB, 3akoH Kiopwu.

3.2 IlepeyeHb BOMPOCOB /LISl IK3aMeHa
(2 cemecTp - KosteGanuns u BOJIHBI)

1. [MapmonMveckre koie0aHus U UX XapaKTePUCTUKHU.

2. [apmonnyeckuit ocruuiarop. [IpyXuHHBIH, (uU3MUeCKU M MareMaTH4ecKHi
MasiTHUKU.

3. CBoOonHbIe TapMOHMYECKHE KoieOaHWs B KojeOaTedbHOM KOHType. ClokeHHs
rapMOHMYECKHUX KoJeOaHui OJHOTrO HalpaBiIeHUs U OJUHAKOBOM yacTOThl. bruenus.

4. CrnoxxeHue B3aMMHO MEPIEHANKYISPHBIX KoJIeOaHUH.

S. Huddepennmanpaoe ypaBHEHHE CBOOOTHBIX 3aTyXamoIIMX KOJIEOAHWH H  €ro
peuieHue. ABTOKoJIeOaHusI.

6. JuddepennnansHoe ypaBHEHHE BBIHYK/ICHHBIX KOJIEOaHUN U €To pellieHue.

7. Ammuintyna 1 (aza BEIHY)KJCHHbIX KoneOaHuil. Pe3onanc.

8. Bonnogeie nipouiecchl. [IpononbHble U onepeyHbie BOJIHBL.

9. VYpaBHenue Geryuieit BonHbl. ®a3oBas ckopocTh. BoaHOBOE ypaBHEHHE.

10.  UnTepdepeHIHs BOIH.
11. Crosure BOJHEL.



12. 3BYKOBBIC BOJIHBI.

13.  Ddddexr Jomnepa B akycTHKe. YIABTPa3BYK U €0 IPUMEHEHHUE.

14,  DkcnepuMEHTaIbHOE MOIYYEHHUE AIEKTPOMATHUTHBIX BOJIH.

15. JIuddepenumanbHoe ypaBHEHHE SIEKTPOMArHUTHOW BOJHBL.OHEPIHS W HMMITYJIbC
ANIEKTPOMArHUTHOM BOJTHBI.

16. DHeprus rapMOHHYECKOTO KOJICOATeIhHOTO ABHKCHUS.

17. . Tapmonmdeckuii ocumuiarop. JuddepeHmansHoe ypaBHEHHE rap- MOHHUYECKOTO

OCHIJUISITOPAa W ero pemnieane. a) Maremarndeckuii masTHUK. [lepwom ero konebanus. ©0)
[Ipyxunnbiii MmasiTHUK. [lepruon ero kone6anus. B) Pusndeckuii MasTHUK. [lepron ero koeGaHus.

(2 cemecTp - KBanToBas puzuka)

1. PaBHOBecHOoe TeruoBoe wu3nydeHue. JlydeuwcrnyckaTenbHass M IOTJIONIATENIbHAS
criocobnocTH ten. 3akoHsl Kupxroda, Credana bonpiimana u Buna.

2. PacnpeneneHuve SHEPrUM B CIEKTpE M3IIMY4YeHHUsS aOCOIIOTHOTO YEpPHOrO Tela.
VYnbrpaduoneroBas katactpoda. @opmyna [Tnanka.

3. Buemnnii  ¢potodddekr m ero ocHoBHble 3akoHBl. VccnemoBanmsi CrtoseTosa.
VYpasaenue DitHiureitna. Oneit Jlykupckoro u Ilpunexaena.

4. Omnpitel Jlebenea. OObsICHEHHE JaBJICHUs CBETAa HAa OCHOBE SJIEKTPOMArHUTHON M
KBaHTOBOH T€OpUH cBeTa. Macca u UMITyJIbC OTOHA.

5. [Tornouienue u paccesHre peHTreHOBCKUX Jydeil. D dext KomnToHa.

6. KopnyckyisipHo - BOJHOBas Ipupoja cBera M 4actul. l'umoresa ne-bpoins.
Hudpakius snextpoHoB. OnbIT [[pBuccona u J[xepmepa.

7. ITocrynatel bopa. Teopust atoma Bogoposa 1o bopy u ero cnektp o treopuun bopa.

8. JuckpeTrHocTh 3HepreTuyeckux ypoBHerd B arome. Onbitel @Ppanka u ['epua.
Onpenenenre NOTEHLNAIOB BO30YKIECHUS U HOHU3ALMU aTOMOB.

9. KBantoBeie uymcna u ux ¢usnueckuid cmpicn. COUH M MarHUTHBI MOMEHT

anekTpoHa. Marneron bopa. ITpunnun Iaynn.

10. IIpuauun Ilaynu. 3amosiHeHHe 3JEKTPOHHBIX oOojodek, [lepuoanueckas cuctema
JJIEMEHTOB MeHieneeBa.

11. DHepreTHyeckuil CHEKTp 3JEKTPOHA B CBOOOAHOM aToMe M B Kpuctayuie. [Ipuunmna
pacUICIUICHN S SDHEPTETUYECKUX YPOBHEN B 30HBI. MeTallIbl, OIYITPOBOIHUKH, AUIICKTPUKH.

12. DnexTpornpoBoAUMOCTh MeTayioB. COOCTBEHHAs! U MpUMECHas 3JIEKTPONPOBOJIUMOCTD
MOJIYTIPOBOJTHUKOB. 3aBUCHMOCTb 3JIEKTPOIPOBOAHOCTH METANIOB M MOJYNPOBOJHUKOB OT
TEMIIEPATYPHI.

13. P-nnepexon. Beinpsimienue Ha p-n-niepexo/ie.

14. ®oropesucTuBHBIE U  (PoTO rambBaHMuYecKU dpdekTb. DPOTOPE3UCTOPHl U
ITOJIYITPOBOTHUKOBBIE 3JIEMEHTHI.

15.  CnoHTaHHOE W MHIYIUPOBaHHOE M3TydyeHue. ONTHYecKHe KBAHTOBBIE I'€HEPATOPHI
(J1azepsr).

16.  OmnsiT Pe3epdopaa no paccessHuIo o-4acTHLl. SepHas MO/Ieb aToMa.

17. CoctaB W XapakTepucTHMKa aTOMHBIX saep. M3ortombl; wn300apbl, H30MEpHI.
MaccnekTporpad.

18. Kanenbras u o6osi04ednass MOJENH siiep. DHEPTus CBs3M sapa. JledekT Macchl.

19. MeToapl perucTpanu 3apsHKEHHBIX YacTUIl CIIMHTapUCKOI, (OTOIMYITHCUOHHBIH
MeTo/, Kamepa BuibcoHa, my3bIppKOBas KaMmepa, MOHW3ALMOHHAs KaMepa, cueTyuk [elirepa -
Miroinepa, cuetunku YepeHkosa.

20. EcrecTBeHHas paAMOAaKTUBHOCTh. 3aKOH PaJUOAKTUBHOIO pacnaaa. PannoakTuBHbIE
pAOBL

21. JleneHue TsHKENbIX U CHHTE3 JIETKUX siIep. ATOMHBIN peakTop. SaepHas sHepreTuka.

22.  TepmosaepHble peaklUu U MEePCIEKTUBBI UX UCTIONb30BAHUS B MUPHBIX LEIAX.

23. VcekopuTenu — 3apsUKEHHBIX  YACTHIL:  JIMHEMHBIA ~ YCKOPUTENb,  IUKIOTPOH,
CHUHXPOTPOH, (a30TpoH, CHHXPO(}a30TPOH, OETaTPOH.

24.  TopMO3HOE M XapaKTepUCTHUECKOE PEHTTeHOBCKOoe wu3iaydeHue. CIUIONIHBIE |

XaPAKTCPUCTHYCCKUC CIICKTPBI ﬂyqeﬁ PCHTFCHa, MEXAaHU3MBI UX BOSHUKHOBCHHA.



25.  HckyccTBeHHas paiiOaKTUBHOCTb. TpaHCYpaHOBBIE AJIEMEHTHI.

26.  Kocmmueckue nyun. IlepBHuHOE M BTOPUYHOE KOCMHUYECKOE H3JIydEHHE.
3aBUCUMOCTh UHTEHCUBHOCTH paJHalliK OT BBICOTHI. PajnannonHbie nosca 3emiu.

27. ®oromomunecuennus. Mccnenoanus Basumona. [IpaBuno Crokca. JIroMUHECHIEHTHbBIE
HCTOYHUKHU CBETA.

28. CsepxmpoBoauMocTb. OmbiTHbIe  (akThl. [loHATHE © KBaHTOBOW  Teopuit
CBEPXITPOBOANMOCTH.

29. Tepmo- u (HOTOINEKTpUUECKUE CBOWCTBA p-N-miepexoga. DOToauonbI, CBETOIUOJIEI,
MOJIYTIPOBOTHUKOBBIE JIa3€Phl.

30. Cratuctuka @epmu-/lupaxa. Yposenp epmu

3.3 Ouenounoe cpeactso 1 (;1adopaTropHoe 3a1aHHA)

Pa3nen, rema Homep n Tema 1aboparopHoii padoTbl
AUCHUILINHBI
Tema 3.1 JlaGoparopnast pabora Ne 1,2,3. HccnegoBanue 3JI€KTPUUYECKOTO
TOJIS.
Tema 3.2 JlaGoparopuasi pabora Ne 4. Omnpenenenne 3IC u BHYTpEeHHETO
COIMPOTHUBIICHUS] HCTOYHUKOB AIEKTPUYECKON IHEPTHH.
Tema 3.2 JlaGoparopnass pabora Ne 5,6 OmnpeneneHue  yaeiabHOTO

CONPOTHBIIEHUSI W  MOIIMHOCTH  IPOBOJHHUKA  (MCCIelOBaHUE
AIIEKTPUYECKOH 1IETH).

Tema 3.3 JlaGoparopnass pabGora Ne 7. Hccnenoanue 3aBUCUMOCTH
COINPOTHUBJICHUS] METAJJIOB OT TEMIIEPATYpPBI

Tema 3.3 Jlaboparopnass pabGora Ne 8.9. HccnenoBanue 3aBUCUMOCTH
COIPOTHUBIIEHUS MOJTYIPOBOJIHUKA OT TEMIIEPATyphl.

Tema 3.4 JlaGoparopnas pabora Ne 10. MccineqoBanue MarHUTHOTO TTOJIS

Tema 3.4 JlaGopatopnass pabGora Ne 11,12. Uccnenoanne mnoBeaeHUs
BEIIECTBA B MATHUTHOM I10JI€

Tema 3.5 JlaGoparopHast ~ pabora  Ne 13,14.  M3yuenue  sABICHUSA
AJIEKTPOMArHUTHOM 4 WHIYKITUH.

Tema 4.1 JlaGoparopHas pabota Ne 15,16. M3yuenue koneOaHMi MasTHUKOB

Tema 4.2 JlaGoparopnast pabota Nel7. M3yueHnust pe3oHaHca B 3JIEKTPUIECKOM
KoJ1e0aTeIbHOM KOHTYDE.

Tema 4.2 JlaGopatopnass pabGora  Nel8,19. YerporictBo u  pabota
TpaHcdopmaropa.

Tema 4.3 JlaGopatopnass  pabora  No20. Ormpenenenne  mokasarens
MIPEJIOMJIEHUSI CTEKJIA.

Tema 4.3 JlaGoparopnast pabota Ne21,22. M3mepeHue JUIMHBI CBETOBOM BOJHBI

C IIOMOIIBIO HHq)paKHHOHHOﬁ PCHICTKH.

Tema 5.1 JlaGoparopHas pabota Ne23,34,25. M3ydenue siBnenue Gpotorddexra




10 MPorpaMMaM BbICHIEro 06pa3oBaHus — MPOrpaMMamM 6akajiaBpuara u nporpaMmMam

IIo utoram TCCTUPOBAHU OLICHKA 3HAHUI 06yanOH_[€I‘OCH MMPOU3BOAUTCA B COOTBCTCTBHUU CO

Kpurepun koHKpeTHOro oueHo4HOoro cpeacrna (coriaacio IHOJTOXKXEHUIO
0 MPOMEKYTOUYHOI arTecTannu odyyawimuxcsa BYuT

CHeIHAJTUTETA)

CIICIYIOIIUMU KPUTEPUSIMU:
NpaBUIBHBIX 0TBETOB 0-39% — «HEYIOBIETBOPUTEIBHOY/ CHE 3aUTCHOY;
MpaBUIILHBIX OTBETOB 40-59% — «y1OBICTBOPUTEITBLHOY/ «3aU4TECHOY;
MPaBUIBHBIX 0TBETOB 60-79% — «XOpOLI0»/«3auTEeHOY;
npaBUIbHBIX OTBETOB 80-100% — «OTINYHOY/ «3a4TCHOY.

IIpoMe:XyTOYHBIN KOHTPOJIb

[lepedenb KOMIIETEHIIUN U UHIUKATOPOB JOCTHXKEHUSI KOMIIETEHIIUMN, IS OLEHKH
c(hOpMHUPOBAHHOCTH KOTOPBIX HCTIONb3yeTcs NaHHbIi DOC

Kox 1 HauMmeHoBanue

KOMIICTCHIIMH

KOI[ 1 HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUA KOMIICTCHIINU

OIIK-1. CriocobeH mpuMeHsTh
€CTEeCTBEHHOHAYYHBIC U

JACATCIIBHOCTH

OOIICHHXCHEPHBIC 3HAHUS,
METOAbI MATEMATHYECKOTO
aHaJM3a ¥ MOJICTUPOBAHHS,

TECOPECTUUYCCKOTO U
OKCIICPUMCHTAJIILHOT'O

HUCCICAOBaHUA

mpohecCHOHATILHON

JIeITEIbHOCTH;

B

OIIK-1.1. [IpumensieT ecTeCTBEeHHOHAyYHBIC 3HAHUS B TIPOECCHOHATHHOMN

Homep
3agaHus

CopaepxaHue 3agaHus

MpaBunbHLIY OTBET Ha
3apaHue

1.

B noHsTue cucTemMbl oTcHeTa BXOAUT

BapuaHThl oTBETA:

a) Teno oTcyeTa U CBSA3aHHas C HUM cUcCTeMa KoopauHaT
6) cucTema koopaMHaT U NpPUGOP AN U3MEPEHNUS BPeMEHU
B) TENO OTCYEeTa, CBA3aHHas C HUM cUCTeMa KoopauHart u
npuGop ansi USMepPEHUsi CKOPOCTH

r) cuctema KoopauHat

B) Teno orcyera,
CBsi3aHHas C HUM cucTema
KoopAunHaT 1 npubop ans
N3MepeHUsi CKOpoCTH

TpaekTopuen HasbliBaeTcA

BapwuaHTbl oTBeETa:

a) Mogynb NepemMeLleHns Tena

6) BEKTOp, NPOBEAEHHbIV U3 Havarna KoopauHaT B KOHEYHOE
nornoXxeHue MaTepmanbHON TOYKU

B) NMNHWSA, ANMHA KOTOPOMN paBHa BEMNWYMHE NepemMeLLeHns
MaTepmanbHOW TOYKM

r) NIWHWS, KOTOPYIO ONUCLIBAET MaTepuarbHasa To4ka npu
OBWKEHUM

r) NMHKSA, KOTOPYIO
onucblBaeT MatepuanbHas
TOYKa NPU ABWKEHUN

MepemeLlueHne — 31O

BapuaHTbl oTBeTA:

a) NPONAEHHbIV TENOM NyTb

6) BeKTOp, Ha4ano KOTOPOro coBnagaeTt C HayanbHbIM
NONoXeHNeM MaTepuanbHOW TOYKW, a KOHEL, — C KOHEYHbIM
B) ANWHA OTpesKa, Ha4yano KOTOporo coBnagaeT C
HavanbHbIM NOMOXEHNEM MaTepuarnbHON TOYKU, a KOHEL, — C
KOHEYHbIM

6) BekTOp, Hayano
KOTOpOro CoBMnaaaer ¢
HavyarnbHbIM MOJOXKEHNEM
MaTepuarnbHOW TOYKM, a
KOHeL, — C KOHEYHbIM




r) BEKTOpP, Ha4yaJ10 KOTOpPOro coBnagaeTt C KOHE4YHbIM
NONMOXEHNEM MaTepmaanoﬁ TOYKU, a KOHeLl — C HavaJlbHbIM

MporaeHHbIn NyTb — 3TO

BapwuaHThl oTBETA:

a) BEKTOP, NPOBEAEHHbIN N3 Havyana KoopauHaT B KOHEYHOEe
MONoXeHMEe TOYKN

0) onuHa TpaekTopun

B) NNHWS, KOTOPYHO OMMWCBLIBAET MaTepuarnbHasa Touka npu
OBWKEHUM

r) Mogynb BEKTOpa NepemMeLleHus Tena

©) onuHa TpaekTopumn

YcKkopeHue — ato

BapuvaHTbl oTBeTa:

a) nepsasi NPoM3BOAHAs OT BEKTOPa CKOPOCTU
MaTepuanbHOW TOYKM MO BPEMEHU

0) BTOpasi nponsBogHas OT BEMUYUHbI CKOPOCTU
MaTepuanbHOW TOYKM NO BPEMEHU

B) NnepBas NpoM3BoAHast OT NPONAEHHOrO MarepuanbHon
TOYKOM NYTW NO BPEMEHU

r) nepeas Npon3BogHas oT pagnyc-BEKTOpa No BPEMEHU

a) nepeasi Npoun3BoAHas ot
BEKTOpa CKOPOCTH
maTtepuaribHOM TOYKM Mo
BPEMEHM

MyTb, NPOMAEHHbIN NPY PABHOYCKOPEHHOM ABUXEHMWMN,
BbluncnsieTcs no dopmyrne
BapuaHTbl oTBETAa:

a)S—Vtwti2
2

6)s—vt—a—t2
® 2

B) S=Avt
r) s=Vv At

a)s—vt+£
2

MyTb, NPOMAEHHBIN NpY paBHO3aMeOIEHHOM OBVKEHUN,
BblUMCIIiETCS NO hopmyre
BapuaHThl oTBETA:

a)S—Vt-i—iz
2

es)s—vt—a—t2
2

B) S=AvVt
r) s=Vv At

6)s—vt—iz
2

Hopmainbhas cocrasnstomas ycKOpeHus
MaTepUAIBHON TOYKH IIPU JBUKEHUU 110
KPHUBOJIMHENHOMN TPaeKTOPUHU

BapuaHTh!l oTBeTa:

a) mapaJulelibHa BEKTOPY CKOPOCTH

6) nepneHANKYISIpHA BEKTOPY YCKOPEHUS

B) IIEPIEHUKY/ISIPHA BEKTOPY CKOPOCTH

r) COBHAJAET 10 HAIIPABJICHUIO C TAHT€HLIUAJIbHOM
COCTABJISIIOIIEH YCKOPEHUS

B) NEpIIEHAUKYJISIpPHA
BEKTOPY CKOPOCTH

BekTop MrHOBEHHOW CKOPOCTU
BapwuaHTbl oTBETa:

a) HanmpaeneH No KacaTenbHOW K TpaeKkTopum
6) HanpaBneH No Hopmanu K TpaekTopun

B) paBeH Hynio

r) MOXET BbITb HanpaBneH Kak yroaHo

a) HarnpaeneH no
KacaTenbHOW K TpaeKkTopumn

10.

OnpegeneHve yrnoBow CKOPOCTH BbipaxkaeTcs (hopmyron
BapuaHTbl oTBeTa:

a) w=2rv

6) ow=—

dt




_do
dt

B) =@, — &t

0) w

N o=aw,+éd

11.

MNpwn oBWKEHWUM Tena no KPUBOSIMHENHOW TPaeKkTopumn
MOJTHOE YCKOPEHWE HanpaBneHo

BapuvaHThl oTBETa:

a) B CTOPOHY ABWXEHUS

0) NnepneHauKyNsApHO K HanpaBneHNo ABMXEHUS

B) KyAa YrogHo

r) no4 nobbIM YrioM K BEKTOPY KacaTenbHOW, HO BCeraa B
CTOPOHY NoBopoTa

r) nog ntoGbIM Yrrom K
BEKTOPY KacaTenbHOW, HO
BCerga B CTOPOHY
nosopoTa

12.

Mpn paBHONEPEMEHHOM ABUXKEHUN MO OKPY>KHOCTU
BapuaHTbl oTBETa:

a) TaHreHumanbHoe YCKOpPeHNe MOCTOSIHHO MO BENUYMHE
0) HopmarnbHoe YCKOpPEeHUe NOCTOSIHHO MO BENUYMHE

B) TaHreHnanbHoe yCKOpPEHWE PaBHO HYIO

r) HopMarnbHOE YCKOPEHME PaBHO HYMO

a) TaHreHumaneHoe
YCKOPEHME NOCTOSAHHO MO
BENNYMHE

13.

Mpy paBHOMEPHOM ABMXEHWUM MO OKPY>KHOCTU

BapuaHTbl oTBETA:

a) HopMarbHOE YCKOPEHWE MOCTOSIHHO MO BENMYMHE U
HanpasneHunto

6) HOpManbHOE YyCKOpPEeHWe PaBHO HyMHo

B) TAHreHUManbHOe YCKOPEHNE PABHO HYIHO

F) TaHreHyunarnbHoe yCKOpeHMne noCTtoAHHO Nno BennynHe 1
HanpasneHunto

B) TaHreHumanbHoe
YCKOPEHWNE paBHO HyIIO

14.

YrnoBasi CKOpPOCTb CBsi3aHa C YacTOTOM COOTHOLLEHUEM
BapuaHThl oTBETA:

o =—
2) 27
v

2R

B) =21V

15.

Yrnosas CKOPOCTb CBA3aHa C nepnoaom
COOTHOLUeHneM
BapuaHThl oTBETA:

27
a) w=—
T

2
a) w=—
T

16.

I'Ipw PaBHOMEPHOM ABWXEHUU NO OKPYXXHOCTU
BapuaHThl oTBETA:!

a) p(t) =, + ot
6) p(t) = + 0’
B) p(t) =g, + &t
r (0(t)=¢)0+8t2

a) p() =y + ot

17.

Mpn paBHOMEPEMEHHOM ABUXKEHUN MO OKPY>KHOCTU
BapwunaHTthbl oTBeTa:

6)




a) o(t) =@, +a)0t+£t2
6) @(t) = ¢, +a)0t+%gt2

B) o(t) = @, + it
N et)=¢,+¢ t?

o(t) = @, + ot +%6‘ t?

18.

Mpn paBHONEPEMEHHOM ABWKEHUN MO OKPY>KHOCTU
BapuaHTbl oTBETA:

a) w(t) = const
6) o) =aw,+ ¢t

B) o(t) =t +&t’

r o(t) = ot +%8 t?

6) o(t)=w,+ ¢t

19.

Mpy paBHOMEPHOM ABWKEHWUM MO OKPY>KHOCTM
BapuaHTbl oTBETa:

a) o(t) = const
6) o(t)=w, + ¢t

B) o(t) =t + & t’

rn o(t) = ot +%8 t?

a) o(t) = const

20.

TaHreHuMansHoe YCKoOpeHne paBHo
BapuaHTbl oTBETA:

a) wR’

6) aR

21.

HopmanbHoe yckopeHue paBHO
BapuaHTh! oTBETA:!

a) wR?

6) oR

22.

3a kakoe BpeMs NnbIBYLLMIA NO peke NroT npornaeT
pacctosiHne 150 M, ecnun ckopocTb ee TeyeHus 0,5 m/c?
BapuaHTh! oTBETA:!

a) 1,25 mnH

6) 3 MuH

B) 5,75 MuH

r) 5 MuH

r) 5 MuH

23.

BbibepuTe NpaBunbHbIA BapuaHT OTBETA.

Teno GpoLLeHO BeEPTUKANbHO BBEPX C HAYanbHOM
CKOpOCTbI0 6 M/Cc. Ha Kakyto BbICOTY NOAHUMETCS Teno?
BapuaHThl oTBETA:

a)1,8m

6) 2,4 m

B) 3,6 M

N12m

B) 3,6 M

24.

To4ka ABUXKETCSH C MOCTOAHHOW CKOPOCTBLIO MO KPYroBou

TpaekTopumn paguyca 3 M. Bpemsi nonHoro o6opoTta paeHo

6,28 c. KakoBa nnHenHas CKOpOCTb TOYKN?
BapuaHTbl oTBETA:

a) 3 m/c




a) 3 m/c
6) 2 m/c
B) 0,5 m/c
r) 1 m/c

25.

KoopauHaTa ToYkun U3MEHSIETCH CO BPEMEHEM MO 3aKOHY X =
4t + 2t2. CKOpOCTb TOYKN B MOMEHT BpeMeHM t = 4 ¢ paBHa
BapwuaHThl oTBETA:

a) 24 v/c

0) 16 m/c

B) 12 m/c

r) 20 m/c

a) 20 v/c

26.

MatepuanbHasi Touka paBHOMEPHO BpaLlaeTcs no
OKPY>KHOCTM, coBepLuUas oanH obopoT 3a 3 ¢. Yemy paBHa
yrnoBasi CKOPOCTb TOYKN?

BapuaHTbl oTBETA:

a)1,6c?

6)2,1ct

B) 0,8 c?

rNic?

6)2,1ct

27.

Kakne 13 nepeuncrneHHbIX Cus:
1) cuna TaxecTy,

2) cuna TAroTeHwus,

3) cuna ynpyrocTu,

4) cuna conpoTMBRAEHUS —
SIBNSAOTCA KOHCEPBATUBHBLIMU?
BapuaHThl oTBETA:

a)l, 2,3

06)1,2,3,4

B)1, 4

r) Tonbko 1

a)l, 2,3

28.

Moo nmnynbcom Tena NoHUMAaIT PU3NYECKYHO BENUYMHY,
YNCNEHHO PaBHYIO NMPOU3BEAEHMIO

BapuaHTbl oTBETAa:

a) macchbl Tena Ha yckopeHue

6) macchbl Tena Ha ero CKopocTb

B) CUMbl Ha NyTb, NPONAEHHbIA TENOM

r) cunbl Ha CKOPOCTb

6) maccol Tena Ha ero
CKOPOCTb

29.

Bo BcsKkom N cucteme oTcHeTa BbINOMHAETCS NepBbli 3aKOH
HbtoToHa?

BapwuaHTbl oTBeTa:

a) BO BCSIKOM

6) TONbKO B HEKOTOPbIX

B) BO BCSIKOW MHepLMarnbsHON

r) TONbKO B HEMOABWXHON

B) BO BCSAKOW
WHepLmansHon

30.

Mmnynbc Tena paseH 8 Kr-m/c, a kuHeTn4yeckasi aHeprus — 16
k. Yemy paBHa ckopocTb Tena?

BapwuaHTbl oTBeETa:

a) 2 m/c

6) 8 m/c

B) 1 m/c

r) 4 m/c

r)4 mic

31.

MpyxuHy xxecTtkocTbio 60 H/M pactaHynu Ha 0,2 m, npu
3TOM 3Heprus ynpyrov gecdopmavmm NnpyxuHbl cocTaBnna
BapuaHTbl oTBETAa:

a) 3 Ox

6) 1,2 Ox

B) 2,4 [Ix

r) 4,2 0x

6) 1,2 Ox

32.

Ha aBTomobunb maccon 1200 kr BO BpeMs OBWKEHUS
JencteyeT cuna TpeHus, pasHada 0,05 cunbl TsxkecTu. Kakon
AormkHa bbITb cuna TAru, passnBaemasi aBToMmobunem,
4YTOObI OH ABUrancs paBHOMeEpPHO?

BapwuaHThl oTBeTa:

r) 600 H




a) 6 kH
6)60H
B) 60 kH
r) 600 H

33.

Onpepenute NonesHy MOLLHOCTb ABUratens MOTOLMKNA,
ecnu npu ckopocTi 30 m/c ero cuna Tarm pasHa 350 H.
BapuaHThl oTBETA:

a) 21 kBt

0) 12 kBT

B) 10,5 kBT

r) 24 kBr

B) 10,5 kBT

34.

CkopocTb aBTOMOBMIA n3MeHseTcs no 3akoHy v = 0,5t.
HanTtn pesynstupytoLyto cuny, AeNCTBYHOLLYIO Ha Hero,
ecnu ero macca 1000 «r.

BapwuaHThl oTBETA:

a) 1000 H

6) 200 H

B) 5000 H

r) 500 H

r) 500 H

35.

KuHeTnyeckasa aHeprusi Tena, katsierocs 6e3 CKonbxeHus,
onpeaensieTcst opmyromn
BapuvaHThl oTBeTa:
2
mv
a) E=—
2
|
6) E=—
2

2
B) E:mgh+mTV

mv?  lw?

r E=
2 2

36.

Mo kakon 13 NpuBeAeHHbIX (OPMYn onpeaensieTcs
KMHETMYeCKas 3Heprus Tena, BpaLlatLLerocs BOKpyr
HenoaBMKHOWM ocn?
BapuvaHTbl oTBETa:
2
mv
a) E=—
2
2
lo
6) E=——
2

2
B) E:mgh+mTV

mv:  lw?

2 2

r E=

6)E:I£
2

37.

MomeHT nHepumu amcka maccor m un pagmycom R
OTHOCUTENBHO OCKU, NEPNEHAMKYNAPHON MIIOCKOCTN ANCKa 1
NPOXoAsLen Yepes ero LeHTp, paBeH

BapwuaHTbl oTBETa:

a) 1mR2
2

6) ngz
3

B) ngz
5

r) mR?

a) 1mR2
2

38.

MoOMEHTOM Cuibl OTHOCUTENBHO HeKOTODOIZ OCW Ha3bIBAETCA

a) npoun3segeHne Moayns




BapuvaHTbl oTBETa:

a) Npov3BeaeHNe Mogyns Cusbl Ha ANVHY NepneHankynapa,
onyweHHOoro Ha NMHNK JJ,GVICTBI/IH Cunbl OT OCKU BpaLleHnsA
0) Nnpon3BeaeHne CKOPOCTU Tena Ha ero Mmaccy

B) NpoM3BeAeHNe Macchl Tena Ha ero yckopeHue

F) npounseeneHne moayna Cunbl Ha BENNMYMHY nepemMeLlleHna
Tena

CWnbl Ha ANUHY
nepneHauvkynsapa,
ONYLLUEHHOro Ha NUHMIO
[EeNCTBUS CUMbl OT OCK
BpaLLeHns

39.

MaxoBWUK, MOMEHT MHEpPLMM KOTOpPOro paBeH 40 kr-m?,
BpaLlaeTcs € yrnoBon CKOpoCThio 5 pag/c. Ero
KMHETMYeCKas 3Heprusa paBHa_

BapuvaHTbl oTBeTa:

a) 200 Ox

6) 500 Ox

B) 400 [x

r) 600 Ox

6) 500 Ik

40.

AmMnnuTyga rapmMoHmnyeckoro konebaHms — ato

BapuaHTbl oTBETA:

a) MakcumarnbHOe 3Ha4YeHMe CKOPOCTU

6) MakcMmarnsHoe 3Ha4YeHne yCKopeHus

B) OTKIMOHEHME OT MOSIOXKEHUS PaBHOBECUS B JAHHbIN
MOMEHT BpPEMEHM

r) MakcmarnbHO€e OTKIIOHEHME OT MOJIOXXEHUS1 paBHOBECUS]

r) MakcumanoHoe
OTKIOHEHMWE OT NOMOXEHNS
paBHOBeECUS

41.

Kakas 13 npvBeeHHbIX hopMyrn BblpaXkaeT nepvog
korneb6aHWi NPY>XMHHOTO MasiTHUKa
BapuaHThl oTBETa:

a)T =2r

6) T =27

3|x| =3

B) T =27

_|©

nT=2r|—
9

a)T =2r

42.

Kakas 13 npuBefeHHbIX hopmMyn BblpaXkaeT nepuopg
konebaHun mateMaTU4eckoro MmasTHuKa?
BapuaHTthl oTBETA:

a)T =2x

6) T =21

S|x| =3

B)T=27Z'|g

nT=2x I—

g

nT=2r|—

43.

UeMy paBHO YCKOpeHUe TOUKMK, CoBepLUatoLLein
rapMoHuYeckne kornebaHnst C amnnnTygon A n UMKNMYEeCKon
4acTOTOM ®, ECMN 3aBUCUMOCTb KOOPAMHATLI 3TOMN TOYKN OT
BpeMeHn 3agaeTcs ypaBHeHnem X = Acos(ot+a)?
BapuaHThl oTBETA:!

a) — Aw’ cos(at + )

6) — Acos(at + )

B) — Awcos(wt + a)

a) — A’ cos(at + o)




r — Azcos(a)t +a)
@

44, Uemy paBHa CKOPOCTb TOYKW, cOBepLUatoLLEn B) — Aa;sin( wt + a)
rapMoHuyeckme kornebaHnsa ¢ amnnmTygon A u LMKNMYeCcKon
4YacTOTOW ®, €CMNM 3aBUCMMOCTb KOOPAUHATbLI 3TON TOYKM OT
BpeMeHu 3agaeTcs ypaBHeHnem X = Acos(ot+a)?
BapuaHTbl oTBETAa:
a) — A’ sin( ot + a)
6) — Asin( ot + @)
B) — Awsin( wt + a)
A .
r — ?Sm( ot + o)
45. OnuHa ynpyron BOnHbl 6) 3aBMCUT OT CKOPOCTU
BapuvaHTbl oTBeTa: BOJHbI U OT YacToThbl
a) 3aBMNCUT TONBKO OT CKOPOCTU BOSHbI konebaHun
6) 3aBUCUT OT CKOPOCTM BOSIHbI U OT 4acTOTbl KonebaHun
B 3aBMCUT TONbKO OT 4YacToTbl KonebaHun)
r) He 3aBUCUT HM OT YacTOTbl, HU OT CKOPOCTU BOJIHbI
46. MpoaonbHble BOMHBI pacnpoCTpPaHATCS B) B rasax, XXnaKkocTsx u
BapuaHTbl oTBeTA: TBepAbIX Tenax
a) TonbKO B TBEpAbIX Tenax
0) TonbKo B rasax
B) B rasax, >XMaKoCTaX U TBepAbIX Tenax
r) TONMbKO B XXMAKOCTSX
47. Maccy ogHO# MOJEKYIBI MOYKHO OTIPEACTUTH 10 (popmyrie M
BapuaHTbl oTBETAa: 6) My =——
M Na
a)ymy=—
N
M
6) my=—
N A
B) My = &
M
rym,= N
M
48. M3oTepMmnyecknmM HasbiBaKT MPoLEece, NpoTeKatoLwun ©) Npu NOCTOAHHOWN
BapuaHTh! oTBETA:! Temneparype
a) Npu NOCTOSAHHOM obbeme
6) Npu NOCTOSIHHOW TemnepaType
B) NPV NOCTOSIHHOM AaBfieHnn
r) 6e3 TennoobmeHa c oKpyXallLlen cpegomn
49. M306apHbii NpoLecc OnMcbiBaeTCs ypaBHEHEM \VJ
BapuaHThl oTBETA: 6) T° const
a) PV =const
0) \L = const
T
o]
B) — = const
r) PV7 =const
50. AnmnabaTHBIHN MpoIIecC OMMCHIBACTCA ypaBHEHHUEM

BapwunaHTthbl oTBeTa:
a) PV =const

6) v const
T

r) PV” =const




B) P const
T

r) PV7 =const

51.

Kakoe konmyecTBO aHEepruu NpuxXoanTCs Ha Kaxayo
cTeneHb cBOGOAbI MOCTYNATENBHOIO N BpaLLaTENbHOro
OBWKeHus?

BapwuaHThl oTBETA:

a) kT

r) 1k'l'
2

52.

B kon6e BmectumocTbio 240 cM3 HaxoauTcs ras npu
Temnepatype 290 K n gasnenun 50 kla. Konnyectso
BeLLleCTBa rasa paBHoO

BapuvaHThl oTBeTa:

a) 0,003 monb

6) 0,002 monb

B) 0,005 monb

r) 0,004 monb

B) 0,005 monb

53.

a3 3aHnmaet o6bem 0,2 m3. Ero oxnaxgatot npu
NnocTosiHHOM AaeneHun Ha 25 K, n o6bem ctaHoBUTCA
paBHbIM 0,1 m3. Kakoi Gbina nepBoHavanbHas Temnepartypa
rasa?

BapuvaHThl oTBeTa:

a) 65K

6) 50 K

B) 70 K

r) 80 K

6) 50 K

54.

PaboTa rasza npu n3oxopHoM npouecce paBHa
BapwuaHTthbl oTBeTa:

a) WRT In\é
V

1

6) VAP
B) 0
r) PAV

B) 0

55.

Mpun agnabatnyeckom npouecce
BapuaHThl oTBETA:!

a)Q=A
6) Q=v Cyo(T,-T)
B) Q=vC,(T,-T)
NnQ=0

NnQ=0

56.

I'IepBoe Ha4valno TepMoanHaMuKkmn onsa agmabaTnyeckoro
npouecca MOXHO 3anncaTtb B BUae
BapuaHThl oTBETA:

a)Q=A
6) A=—AU
B) Q=AU
r) A=AU

6) A=—AU

57.

Kakoe 13 npuBefeHHbIX HUXKE BblpaXXeHU sIBNSAETCS
ypaBHeHnem agnabarbi?
BapuvaHTbl oTBeTa:

a) Q=AU + A

6) PV’ =const




6) PV7 =const
PV

B) —— = const
T

_G
F)7—CV

58.

PaboTta rasa npu n3otepMmmn4eckom npoLecce pasHa
BapuaHThl oTBETA:

a) A= RT In\i
\Y

1

6) A=PAV
B) A=0
r A:"R(Tz _Tl)

a) A= RT In 2
V

1

59.

Linkn KapHo coctouT n3
BapuvaHThl oTBETa:

a) AByX U30TepM 1 AByx agnabar
6) AByx n3otepm 1 AByx nsobap
B) OBYX M30X0Op 1 ABYX agmabar
r) ABYX M30Xop 1 ABYX usobap

a) AByX U30TEPM M OBYX
agwnabar

60.

Tennosow asuratens MoXxeT paboTaTb Npu yCnoBuUW, ecnm
BapwuaHThl oTBETA:

a) Temnepartypa xonoaunbHuka 6onblue TeMnepartypbl
HarpeBaTens

6) Temnepartypa pabodyero Tena Bcerga 6onblue
TemnepaTypbl HarpeBaTens U XonoaunbHUKa

B) TeMnepatypa HarpeBartens 6onblue Temnepartypbl
XornoguneHUKa

r) Temneparypa pabo4ero Tena Bcerga MeHbLUe
TemnepaTypbl HarpeBaTens 1 XonogunbHUKa

B) Temneparypa
HarpeBaTtens 6onblue
Temnepartypbl
X0onogunbHuKa

61.

[lBa ogmHakoBbIX Wapa 3apsgamu +5q n —5q npmueenu B
COMPUKOCHOBEHME, NOCIE Yero 3apsas Kaxaoro wapa cran
paBeH

BapuaHThl oTBETA:

a) 10q

6) —10q

B) 0

r) 5q

B)O

62.

Kakoe anekTpuyeckoe none Ha3blBaeTcsl OQHOPOAHBIM?
BapuaHTbl oTBETA:

a) none, B KaX0W TOYKE KOTOPOrO BEKTOP HANPSXKEHHOCTU
MMeEeT 0AMHAKOBOE HanpaBneHUe U OAMHAKOBYHO BENUYUHY
6) none, B KaXa0W TOYKE KOTOPOro BEKTOP HANPSKEHHOCTU
MMeEeT OIMHAKOBOE HanpasrneHne

B) None, B K&XA0W TOYKE KOTOPOro BEKTOP HaMnpsKEHHOCTU
NMEET OAMHAKOBYIO BEMUYUHY

r) none, CO3AaHHOE AMEKTPUYECKUMM 3apsaamMu OLHOro
3Haka

a) nore, B Kaxgown Touke
KOTOPOro BEKTOP
HaNpPsPKEHHOCTU UMeeT
OOVHAKOBOE HarnpaerneHue
N O4MHAKOBYIO BEMUYMHY

63.

[MoTeHUManom anekTpocTaTUYEeCKOro rnors HasblBaeTcs
BapwuaHTbl oTBETa:

a) oTHoLeHne paboTbl MO NepeMeLLEHNI0 TOYEYHOTO
NONOXUTENBLHOTO 3apsaga N3 AaHHOW TOYKM NPOCTPAaHCTBA Ha
6GeCKOHEYHOCTb K BEMMYMHE 3TOro 3apsaa

6) oTHoLWweHWe paboTbl MO NepeMeLLeHNI0 TOYEYHOTO 3apsaa
13 OOHOW TOYKM B APYryto K BENUYUHE 3TOro 3apsaa

B) OTHOLLEHME CUIbl, AENCTBYIOLLEN Ha 3apsd, K BENUYMHE
3TOro 3apsga

r) npom3BegeHne NoTeHUManbHON 3HEPrMn TOHYEYHOro
3apsga Ha BENUYMHY 3TOro 3apsaa

a) oTHoLleHne paboThl No
nepeMeLLEeHNI0 TOYEYHOTO
NonoXnTenbHOro 3apsiaa
13 JaHHOW TOYKU
NpPOCTpaHCTBa Ha
©EeCKOHEYHOCTb K BENNYnHe
3TOro 3apsiga

64.

OnekTpoeMKoCTb 6aTapen ABYX KOHAEHCATOPOB NP nx
napannenbHOM COeAMHEHUN onpeaensieTcs opMyrnon

a) C=C +C,




BapuaHThl oTBETA:!

a) C=C +C,
1 1 1
6) —=—+—
C C C,
CC
B C=—1"2
C +C,
C +C
nC=—=—->2
ClCZ

65. OneKkTpoemMKocTb 6aTapen us AByx KOHAEHCATOPOB NpU X 1 1
nocneaoBaTensHOM coeanHeHun onpeaensietcs copmynon | 0) c = c +—
BapuvaHTbl oTBeTa: 1
a) C=C,+C,

1 1 1
6) —=—+—
C C C,
2
B) C=> C,
i-1
C +C
rf C=—1—2
GG,

66. Kakas u3 ykaszaHHbIX (oopMyn onpeaenseT 3aNeKkTpoeMKOCTb q
yeOAVHEHHOro NPOBOAHMNKA? B) C=—
BapuaHTbl oTBETAa: 4
mng

q
6)c=1
U
B) C= 9
®
£6,S
rnC==-2
d

67. Kakas 13 ykasaHHbIX popMyn onpeaensioT aNeKTpOeMKOCTb q
KoHZeHcaTopa? 6) C = U
BapuaHTbl oTBETAa:
mC:g

q
6)Cc=1
U
MC:E
®
U
rNnC=—
q

68. Kakas u3 ykazaHHbIX (hopMyn onpeaensieT 3aNeKTpoeMKOCTb £8,S

NIOCKOro KoHAeHcaTopa?. 6) C = T

BapwunaHTthbl oTBeTa:

aC:ﬂ
q
6) C = £8)S

d




B)C=ﬂ

Q
r)C:E
q

69.

Mo kakon oopmyne MOXHO HanTh obLlee
COMpOTMBIIEHNE ABYX PE3NUCTOPOB NPU NX
nocnegoBaTeribHOM COeaUHEHUN?
BapwuaHThl oTBETA:

a) R=R +R,

gl 1,1
R R R,

N R= RR,
R +R,

a) R=R +R,

70.

Mo kakon oopmyne MOXHO HanTh obLlee
COMpPOTUBIIEHNE ABYX PE3NCTOPOB NPUN NX
napannenbHOM coegUHEHNN?
BapwuaHThl oTBETA:
a) R=R +R,

1 1 1

6) = =—+—
R R R,

B) R=R —-R,

N R= RR,
R +R,

71.

YOoensHoe ConpoTMBEHNE MPOBOAHMKA 3aBUCUT OT
BapuvaHTbl oTBETa:

a) NNOTHOCTU MaTepuarna NPoBOAHMKa

0) HaNps>KeHWs1 Ha KOHLLaX NPOBOAHUKA

B) poda BeLlecTBa NPOBOAHMKA

r) cunbl TOKa B NPOBOAHMUKE

B) poda BellecTBa
NPOBOAHUKA

72.

B n3obpaxeHHoOM Ha pucyHke cxeme R1=1 Om, R2=1 Owm,
R3=1 Owm, r=1 Owm, 3.4.c.=2 B. HawnTtu cuny Toka yepes
conpoTueneHne Ru.

2

gilr

BapwuaHTthbl oTBeTa:
a)0,8 A
06)1,2A
B) 0,6 A
rN10A

a)0,8 A

73.

B n3obpaxeHHon Ha pucyHke cxeme R1=1 Om, R2=1 Owm,
R3=1 Om, r=1 Om, 3.4.c.=2 B. Haitu cuny Toka yepes
conpoTtueneHue Ro.

0,4 A




gilr

BapuaHThl oTBETA:!

a) 0,8 A
6) 1,2 A
8) 0,6 A
04 A

74.

B n3obpaxeHHon Ha pucyHke cxeme R1=1 Om, R2=2 Owm,
R3=1 Owm, r=1 Om, 3.4.c.=2 B. HainTu cuny Ttoka yepes
conpoTuerieHne Rs.

o |]R

Er
"

BapuaHThl oTBETA:
a)0,8 A

6) 0,25 A

B) 0,6 A

No4A

6) 0,25 A

75.

B n3obpaxeHHon Ha pucyHke cxeme R1=1 Om, R2=1 Owm,
R3=1 Om, r=1 Om, 2.4.c.=4 B. Hantn mowHOCTb,
BblOENsieMYI0 Ha CONPOTUBNEHMMN R1.

i

Er
"

BapuaHTbl oTBETAa:
a) 0,8 Bt

6) 1,2 Bt

B) 2,56 BT

r)0,4 Br

B) 2,56 Bt

76.

B n3obpaxeHHon Ha pucyHke cxeme R1=1 Om, R2=1 Owm,
Rsz=1 Om, r=1 Om, 2.4.c.=4 B. Hantn mowHoOCTb,
BblOENSIEMYI0 HAa CONPOTUBNEHMM Ro.

B) 0,64 BT




gilr

BapuaHThl oTBETA:!

a) 0,84 Bt
6) 1,2 Bt

B) 0,64 BT
r) 1,28 Br

77.

B n3obpaxeHHon Ha pucyHke cxeme R1=1 Om, R2=1 Owm,
R3=2 Owm, r=1 Owm, a2.4.c.=2 B. HalT MOLLHOCTb,
BblOENsieMY0 Ha CONpPOTUBINEHMM Ra.

o |]R

Er
"

BapuaHTbl oTBETAa:
a) 0,85 Bt
6) 1,25 Bt
B) 0,75 Bt
r) 0,125 Br

r) 0,125 Br

78.

B n3obpaxeHHon Ha pucyHke cxeme R1=1 Om, R2=2 Owm,
R3=1 Owm, r=1 Owm, 3.4.c.=2 B. Hantn HanpsikeHne Ha
conpoTuereHnu Ri.

i

Er
"

BapuaHTbl oTBETAa:
a)0,5B

6)1,25B

B) 0,75 B
r)0,25B

B) 0,75 B

79.

B nsobpaxeHHom Ha pucyHke cxeme R1=1 Om, R2=2 Owm,
R3=1 Owm, r=1 Owm, 3.4.c.=2 B. Hantn HanpsikeHne Ha
conpoTuereHuu Ro.

a)0,5B




Eﬂr

BapuaHTbl oTBETA:
a)0,5B
6)1,25B
B) 0,75 B
r)0,25B

80.

B n3obpaxeHHon Ha pucyHke cxeme R1=1 Om, R2=2 Owm,
R3=1 Owm, r=1 Owm, 3.4.c.=2 B. Hantu HanpsikeHne Ha
conpoTuereHnu Rs.

o |]R

Er
"

BapuaHTbl oTBETA:
a)0,5B
6)1,25B
B) 0,75 B
r)0,25B

a)0,5B

81.

Cuna JlopeHua pgencrteyet

BapuaHTh! oTBETA:!

a) Ha He3apsKEHHYI0 YacTuLy, OBWKYLLYIOCS
nepneHAMKYNsSpHO NIMHUAM MarHUTHOWM MHOYKLMUM NOMS
0) Ha 3apsXKEHHYI0 YacTuLy, NMOKOSILLYHOCS B MAarHUTHOM
none

B) Ha 3apsbKeHHYI0 YacTuLy, ABWXKYLLYIOCA BOOMb JIMHWNA
MarHUTHOW MHOYKLMW NOns

r) Ha 3apPSHKEHHYIO YacTULy, ABUXKYLLYIOCS
nepneHavKynsapHoO IMHUAM MarHUTHOW MHOYKUWUM NOMs

) Ha 3apsHKEHHYIO YacTuly,
OBUXYLLYHOCS

nepneHauKynapHoO NMUHUSM
MarHUTHOW MHAYKLMM nong

82.

Mepron cBOOOAHBLIX 3NEKTPOMArHUTHbLIX kKonebaHun B
konebaTenbHOM KOHTYpe onpefaenseTtca hopmynon
BapwuaHTthbl oTBEeTa:

a)T :271\/E
C

6) T = 27+/LC

B) T = 272'\/§
L

NnT= —2”

_JLe

6) T =27JLC 1

83.

Kakasa cuna gencreyeT Ha NpsiMOM NPOBOAHUK AnvHon 10
CM, MO KOTOPOMY Te4eT Tok B 1 A, B O4HOPOAHOM MarHUTHOM
none ¢ nHaykumen 2 mTn? Yron mexay HanpasneHnem
MarHUTHOro nonsi U nposogHuKom 30°.

BapwuaHTthl oTBETA:

B) 104 H




a) 105 H
6) 106 H
B) 104 H
r 2104 H

84.

Uemy paBeH pagmyc OKpY>XHOCTK, MO KOTOPOW ABUXKETCH
3MNEKTPOH, BMETEBLUNIA B OAHOPOAHOE MarHMTHOE none ¢
nHAyKunen 2 mTn co CKOpOCTbIO 1 KM/Cek nepneHanKynsapHo
NMHKAM BEKTOPA MHAYKUMW MarHuTHoro nona? Macca
arnekTpoHa paBHa 9,1-103! kr, 3apsig anekTpoHa — 1,6-10-1°
Kn.

BapuvaHThl oTBETa:

a)2,5:10*m

6)1,8-10% m

B) 0,5-104 m

r)2,85-104 m

r) 2,85-104 m

85.

C kakom 4yacToToNn BpaLlaeTCcH 3NeKTPOH, BNETEBLUUIN CO
CKOpOCTbIO 1 KM/Cek B 0gHOpOAHOE MarHUTHOE none ¢
nHayKumen 2 MTn nepneHanKynsipHO HanpaBneHMo BEKTopa
MHAYKUMM MarHnTHoro nona? Macca anekTpoHa paBHa
9,1-10-31 kr, 3apsa anekTpoHa — 1,6:101° Kn.

BapuaHTbl oTBETA:

a)5,6-10" '

6) 1,2-10" I'y

B) 2,8-10" 'y

r) 5,6-10° I'ny

a)5,6:107 Tt

86.

KakoB nepvog BpalleHns 3NeKTpoHa, BNETEBLUENO B
0OHOPOOHOE MarHUTHOE none ¢ nHaykuuen 2 mTn co
CKOPOCTbIO 1 KM/CEeK NnepneHanKynspHO HanpaBeHNIo
BEKTOpa MHAYKUUN MarHntHoro nons? Macca anektpoHa
paBHa 9,1-10-3! kr, 3apsig anektpoHa — 1,6-10-1° Kn.
BapuvaHTbl oTBeTa:

a)1,5108c

6) 1,79-10% ¢

B) 1,2-10% ¢

r)1,79-108 ¢

a)1,79-108 ¢

87.

[ns ToHkon cobupatoLLen NIMH3bI MOXHO 3anucatb
BapwuaHTbl oTBeETa:

1 1 1

88.

OnTuyeckasi cnna nNuH3bI Bbipaxkaetca opMyriomn
BapuaHTh! oTBETA:

n D=F?

89.

OTHOCUTENBHBIV NOKa3aTenb NpernomneHns AByx cpeq
BblpaxkaeTcst (oopmyrom
BapuaHTbl oTBeTAa:

6) N, = V2
21 vV




6) N,y =2
Vl
B) n,, =Vv,\v,

rN N, =4V,\V,

90.

ABCONIOTHLIN NoKasaTenb NPenoMneHns cpeasbl
Bblpaxkaetcsa hopmynon
BapuvaHTbl oTBETa:

)

N
>
I

Z
5
Il
<|0N <.\>|<'> ol< <|o

c
a)n=—
Vv

91.

Mpwn doToadpdekTe YMCNO 3NEKTPOHOB, BbIOUBAEMbIX N3
MeTanna 3a eauHuLy BPEMEHU, 3aBUCUT OT

BapuvaHThl oTBeTa:

a) YacToTbl NajatoLLero ceeta

6) ANViHBI BOMHbLI NafatoLLero ceeTa

B) MHTEHCMBHOCTW NagaroLero ceeTa

r) paboTbl Bbix04a 3NEKTPOHOB M3 MeTanna

B) WHTEHCUBHOCTU
nagarLlero ceeta

92.

OHeprus oToHa paBHa €. YacToTa cBeTa paBHa
BapuvaHTbl oTBeTa:

&
6) v="
)V n

93.

OHepruns poToHa 4acToTON v paBHa
BapuaHTh! oTBETA:!

a) & =hv?

B) £=hv

hv
r &=—
C

B) £=hv

94.

MmMnynbc poToHa YacToTOM v paBeH
BapuaHThl oTBETA:

hv
a) p=—
c

hv
a)p=—
c




95.

Macca dhoToHa YacToTol v paBHa
BapwuaHTbl oTBETa:

a) m=hwc?

6)m:h—
C

97.

KpacHas rpaHuua dotoachdekta ansa metanna ¢ padboTton
Bbixoaa 3,2-101° [Ix paBHa (noctosHHas MNnaHka h=6,63-10
34 [Tx-c).

BapuvaHTbl oTBETa:

a) A, =6,2107m

6) -4, =3,910° m

B) 4, =1,810°m

rN14,=3910"m

a) 4, =6,210"m

98.

B noHsiTue cuctembl oTcHeTa BXOAMT ... OTCHETA, CBSA3aHHAs
C HUM cuUCTeMa KOOpAMHAT U NpMBop AN U3MepeHus
BPEMEHM.

TEeno

99.

B noHaTME cucTeMbl oTcHeTa BXOAMT TENOo OTCYeTa,
CBsI3aHHAs C HUM ... 1 NpMbop ANs N3MEPEHUS BPEMEHM.

cuctema koopaunHat

100.

MepBbI 3aKOH HbIOTOHA BLIMOMHAETCS B ... CUCTEMAX
oTcyeta.

nHepumnanbHbIX

101.

... MaTepuanbHO TOYKU paBeH NPOU3BEAEHUNI0 e MacChl Ha
CKOPOCTb.

UMNyrbC

102.

... 3aKOH HbloTOHa 3akniovaeTcst B TOM, Y4TO cuna
I'IpOTI/IBOﬂ,eIZCTBI/IFl paBHa nNo BennynHe 1 NpoTUBOMNONTOXHa
Nno HanpasJIEHUO cune OEenCTBuS.

TpeTun

103.

B obnactu ynpyrnx gedopmauuin BbINOSIHAETCS 3aKOH ... .

Myka

104.

MexaHnyeckas aHeprust 3aMKHYTON PU3NYECKON CUCTEMDI
COXPaHSIETCst TOMbKO NPW OTCYTCTBUU B CUCTEME ... CUIT.

HEeKOHCepBaTMBHbIX

105.

MexaHnyeckasn aHeprnst 3aMKHYTON PU3NYECKON CUCTEMBI
COXpaHSeTCs Npu HaNU4MM B CUCTEME TOJBKO ... CUII.

KOHCepPBATUBHbIX

106.

MomeHT ... TBepaoro Terna paBeH Cymme I'IpOI/I3Be/J,eHI/Il7I
MaccC MmartepuaribHbIX TOYEK, U3 KOTOPbIX COCTOUT TBEPOOE
TENO, Ha KBagpaTtbl nX paCCTOFIHMVI 00 9TON OCW.

nHepunmn

107.

... Ha3bIBaTCA Takmne cunbl, pa60Ta KOTOPbIX Npwn
nepemMeLlleHnmn Tena n3 ogHOro norioXxXeHua B apyroe He
3aBUCUT OT TpaeKTopun OABMXeHUA, a 3aBUCUT TOJNbKO OT
Ha4asibHOro N KOHEYHOro NOMOXEHUN Tena.

KOHCepBaTUBHbIMU

108.

... CUIbl — 3TO KpaT4anLllee paccTosiHue OT NNUHUK JenCTBUSA
Cunbl 0 OCY BpaLlleHus.

nneyo

109.

Mneyo cunel 10 H pasHo 0,5 M. MOMeHT Takown cunel paseH
... H-m.

110.

a3 3aHnmaet o6bem 0,2 m3. Ero oxnaxgaatot npu
NOCTOSIHHOM AaBneHun Ha 25 K, n o6bem cTtaHoBUTCSA
paeHbiM 0,1 m3. MNepBoHavanbHas TeMnepatypa rasa
paBHanace ... K.

50

111.

B 3akpbiTom BannoHe Haxogutcs ra3 npu Temnepartype 320
K n naBneHunn 25 atm. [ns Toro, 4toObl AaBneHue rasa
NoHU3MNock Ha 5 atm, Temnepartypa rasa JormkHa
noHM3nTbes o ... K.

a) 256

112.

TennoBow aBuraTenb Ha Kaxable 5 k[k Tenna, Nony4YeHHble
OT HarpeBartens, npou3eoanT 3 k[x pabotbl. K.n.g. atoro
ABuratens paseH ... %.

60

113

K.n.g. Tennosoro asuratens paseH 50%. Temneparypa
Harpesatens pasHa 600 K. TemnepaTypa xonogunesHuKa

300




paBHa ... K.

114.

Pa3HocTb noTeHUnanos mMmexay obknagkamu KoHaeHcaTopa
eMkocTbto C=200 mk® paBHa U=200 B. OHepruto
KOHOeHcaTopa paBHa ... [Ix.

115.

OHeprusa coneHonaa MHOYKTUBHOCTBIO 1 H, Yepes KoTopbI
npoTtekaet Tok 2 A, pasHa ... [Ix.

116.

[lBa To4eYHbIX 3apsiaa pacnonoXeHbl HA HEKOTOPOM
paccTosiHuM apyr oT gpyra. Ecnu BennumHa kaxgoro 3apsiga
BO3pacTeT B 4 pasa, TO curna B3aMMOAeNCTBUS 3apsiaoB
BO3pacTeT B ... pas.

16

117.

[1Ba TouYeYHbIX 3apsiia pacrofioXKeHbl Ha HEKOTOPOM
paccTosiHUM Apyr oT apyra. Ecnv pacctosiHne mexay
3apsiAaMy YMeHbLUUTL B 2 pasa, TO curla B3auMoaencTBus
3apsi4oB BO3PAacTeT B ... pasa.

118.

SABneHve, BO3HUKAIOLLIEE NPU CIIOXKEHWUM OBYX BOJH,
BCNeACTBUE KOTOPOro HabnoaaeTcs ycuneHve unm
ocnabneHve pesynbTMpPYLLUX konebGaHuii B pasnmyHbIxX
TOYKax NPOCTPAHCTBA, Ha3blBaeTcs ... .

UHTepdepeHumnen

119.

AsneHne nHtepdepeHunn HabngaeTcs Npu CroXeHUn
TOMbKO ABYX ... BOMH.

KOrepeHTHbIX

120.

ABneHve ormbaHmnst BonHamm NpenaTCTBMIA HA3bIBAETCS ... .

andpakumen

121.

B noHaTME cucTembl oTcHeTa BXOAMT TENo OTCYEeTa,
CBsI3aHHAs C HUM ... 1 NpMBOop ANs U3MEPEHUS BPEMEHW.

cuctema koopaunHat

122.

BeKTOp ... — 3TO BEKTOp, Ha4yalio KOTOpOoro coenagaet C
Ha4vanbHbIM NONoOXeHnem MaTepmaanon TOYKW, a KOHel — C
KOHEYHbIM.

nepemeLleHns

123.

Pagnyc-... matepnanbHOM TOYKN — 3TO BEKTOP, Ha4ano
KOTOPOro CoBnagaeT C Ha4yanoM KoopAuHaT, a KoHel, — C
OAHHOM TOYKON. Ha4Yano KOTOpPOoro CoBnagaeT C HavanbHbIM
NonoXXeHMeM MmatepuanbHOM TOYKU, a KOHEL, — C KOHEYHbIM.

BEKTOp

124.

Cwvinbl, paboTa KOTOpbIX HE 3aBUCUT OT BMAa TpaekTopuu, a
onpefensieTcs TofnbKO HayanbHbIM Y KOHEYHBIM
NONOXEeHWUSIMU Tena, Ha3blBaKTCH ... .

KOHCepBaTUBHbIMU

125.

dusnyeckasa BenmymMHa, YNCNEHHO paBHaa npoun3seneHuto
MacCChbl Tela Ha ero CKOpoCTb Ha3blBA€ETCA ... .

UMMNYrbCOM

126.

I'Ipom3Bep,eH|/|e MoOyn4a CuUnbl Ha ONWHY nepneHankynapa,
onyweHHOro Ha JIMHNK OEenCcTBus CUMbl OT OCK BpaLleHuna
Ha3bIBaeTCA ... CUJbI.

MOMEHTOM

127.

... TAapMOHNYECKOIro konebaHns Ha3blBaeTCsl MakcMMarnbHoe
OTKJTOHEHWME OT NOJT0OXKEHUA paBHOBECUA.

amnnuTyaon

128.

... YNpYroi BOrHbl paBHa NpPOV3BeAEHMWIO ATNWHbI BOMHbI Ha
YacToTy KoneGaHWii.

CKOpPOCTb

129.

lMpoecc B rase, npoTeKaoLLNn NPU NOCTOSAHHON
Temnepatype Ha3blBaeTcs ... .

N30TEPMUNYHECKUM

130.

I'Ipoecc B rase, I'IpOTeKaIOLLI,VIﬂ npn NOCTOAHHOM OaBneHnn
Ha3bIiBaeTcqd ... .

n3obapHbIm

131.

Mpoecc B rase, NpoTekakLWunn Npy NOCTOAHHOM obbeme
Ha3blBaeTcH ... .

N30XOPHbIM




