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Ono6peHo Y4eOHO-METOIUYECKUM COBETOM By3a
npotokoi Ne 63 ot 07.05.2024r

IIpencenarens YMC

k.n.H. 1.1. MypraeBa



1. HIEPEYEHD PE3YJIBTATOB OBYYEHMUA 110 JUCHUIIJIMHE

B pesynbrare OCBOCHMS IUCIMIUIMHBI y OOYYaIOUIMXCS JOJDKHBI OBITH C(HOPMHPOBAHBI
cieayromye odmenpopeccuoHaIbHble KOMIETEHIIMH U PO(EeCCHOHATbHbIE KOMIIETCHIIHUN:

HaunmenoBanue KOMIICTCHIIN

Kox xommerenmm

Crioco0eH NpUMEHATh €CTECTBEHHOHAYYHBIE U OOIIEMHKEHEPHBIE
3HaHHA, METO/IBI MATEMaTUUECKOIO aHAIN3a U MOJIETIMPOBaHMUS,
TEOPETUYECKOT0 M SKCIIEPUMEHTAILHOTO UCCIIEI0OBaHUS B
npo¢eCCHOHAILHON AEATENbHOCTH

OIIK-1

2. MECTO JUCIHUILIVMHBI B CTPYKTYPE OBPA3OBATEJILHOI

ITPOI'PAMMBI

Jannass yd4eOHasi IOUCHMIUIMHA OTHOCUTCS K 00s3aTesIbHOM 4YacTH 00pa3oBaTeNbHON

nporpamMmbl 09.03.01 «Pu3nka U BHIYUCIUTEIIbHAS TEXHUKAY.

B Tabnuue 1 mpeacraBieH mepedyeHb KOMIIETEHLMH C yKa3aHMEM IEepeuHs IUCLHILUINH,

(GOpPMHPYIOMIKX 3TH KOMIIETEHITUHU corjacHo yuyeornoMy tutany OITOIT

Tabmuna 1
Kox xomne- | HaumenoBanue xoMmrie- | IIpenmectByromnue [locnenyromue AMCUUILIIN-
TEHIINH TeHIUH, (opMupyeMoill B | AMCUUIUIMHBI, (OPMHU- | HBL, (OPMUPYIOLIUE YKa-
paMKax OCBOEHUS JUCLMIUIM- | pYyIOIIME  YKa3aHHYIO | 3aHHYIO KOMIIETEHIINIO
HBI KOMITETEHITHIO
OIIK-1 CrniocobeH mpuMeHsITh Nudopmartuka ONEKTPOTEXHHUKA,
€CTECTBCHHOHAYYHbIC 1 IIEKTPOHHKA ¥ CXEMOTEXHHKA
oO0IIenH)KeHEPHBIEe 3HAHMS, IIporpammupoBanue
METOAbI MAaTEMATUYCCKOI'O Maremarnka

aHaJu3a U MOJICITUPOBAHUS,
TEOPETUYECKOTO U
AKCICPUMEHTAIILHOTO
WCCIICZIOBAHUS B
podeCcCHOHATEHOM
JICATSIILHOCTH

MaremaTrueckas JTIOTHKa U
TEOpHS aAJITOPUTMOB
OrnepalimoHHbBIE CHCTEMBI
HuckpeTHas MmaremMaTuka
Teopus ynpaBieHuUst
YuebOHast mpakTHKa.
O3HaKoOMUTENbHAS PAKTHUKA
Wnxenepnas n
KOMITBIOTEpHAs Tpaduka
MeTtoapl onTUMHU3aLUU
3amura  BBIMYCKHOM  KBa-

TUQPUKAITTOHHON paboTsl,
BKJIIOYast ~ IMOATOTOBKY K
npouexype 3alIUTHI u

MIPOIEyPY 3aIIUTHI

* B KQUeCTBE dTana (POPMHUPOBAHUS KOMIICTCHITUI UCIIOIB3YIOTCS HOMEpPa CEMECTPOB comtacHo yueOHoro rana OITOIT




[lepedeHp TIaHUPYEMBIX PE3yJIbTaTOB OOYUYEHMS, COOTHECEHHBIX C IUIAHUPYEMBIMHU PE3yJbTaTaMH
OCBOCHMSI OCHOBHOM MpodeccnoHanbHOM 00pa30BaTeIbHON TPOrpaMMbl HalpaBiIeHUs MTOATOTOBKH,
npejcTaBiIeH B Ta0uuIe:

KOI[ 1 HAUMCHOBAHHC KOZ[ U HAUMCHOBAHNEC MHAUKATOPA JOCTUKCHUSA KOMIICTCHIINH
KOMIICTCHIIMN

OIIK-1. Criocober mpumensaTs | OIIK-1.1. [IpumeHseT ecTecTBEHHOHAYYIHBIC 3HAHUS B MPOQECCHOHATBHON
€CTECTBCHHOHAYYHBIC U JeSITeITLHOCTU

oOIIeHHKCHEPHBIC 3HAHMUS,
METOAbI MATEMATUYCCKOI'O
aHaM3a U MOJICJIMPOBAHUS,
TEOPETHUYECKOTO U
IKCMIEPUMEHTATIBHOTO
HMCCJICIOBAaHUS B
npoheCCUOHATBHOMN
JICSITENIBHOCTH;




3. OFBEM JUCHUILIMHBI 1 BUJbI YYEEHOM PABOTHI

OYHASA ®OPMA OBYYEHMUSA

Bup y4eOHoii padoThI Bcero Cemectp
1 2
O0mas TpyroéMKOCTb TN CHUILTHHBI 216 vac 108 vac 108 vac
6 3.e. 3 3.e. 3 3.e.
KonTakTHasi padora ¢ npenoaasBareieM (Bcero) 112 64 48
B Tom uncie:
Jleknun 48 32 16
[IpakTuueckue / ceMMHApCKUE 3aHATHUS - - -
JlaGopaTopHbie 3aHATHUS 64 32 32
Koncynsranun - - -
CamocrosiTesqibHast padoTa (Bcero) 68 44 24
B mom uucne (ecnu ecms):
Pacuemno-epaghuueckas paboma - - -
Konmponvuas paboma - - -
Pegepam / scce / doxnao - - -
Hnoe 68 44 24
By npoMe:kyTouHOM aTTecTanum (3a4eT, IK3aMeH) OK3amMeH 3auer DK3ameH
(36) (36)
3aounas popma
Buj yueOHoii padoTsl Bcero Cemectp
1 2
O0mas TpyroéMKOCTb IMCHUIITTHHBI 216 vac 108 vac 108 vac
6 3.e. 3 3.e. 33.e.
KonrakTHasi padora ¢ npenogasareJieM (Bcero) 20 12 8
B tom uucre:
Jlexnuu 8 6 2
[TpakTrueckue / ceMUHAPCKUE 3aHATHS - - -
JlaGoparopHble 3aHATHS 12 6 6
Koncynpranun - - -
CamocrosiTesqibHasi padoTa (Bcero) 160 96 64
B mom uucne (eciu ecmo):
Kypcosoii npoexm / paboma - - -
Pacuemno-epaguueckas paboma - - -
Koumponvuas paboma - - -
Pegpepam / scce / ooknao - - -
HUnoe 160 96 64




Buj yueOHoii padorsl Bcero Cemectp
1 2
Buja npoMe:xxyTouHOM aTTecTanum (3a4eT, IK3aMeH) DK3aMeH 3auer DK3aMeH
(36) (36)
OYHO-3aounas dopma
Buna yueOHo# padoTsl Bcero Cemectp
1 2
O01mas TpyroéMKOCTb IUCHUILTHHBI 216 gac 108 gac 108 gac
6 3.e. 33.e. 33.e.
KonrakTHas padora ¢ npenogasareJieM (Bcero) 48 24 24
B Tom uucie:
Jlekun 24 12 12
[IpakTudeckue / ceMUHAPCKUE 3aHATHUS - - -
JlaGoparopHble 3aHATHS 24 12 12
Koncynpranmmn - - -
CamocrosiTesqibHast padoTa (Bcero) 132 84 48
B mom yucne (echu ecms):
Kypcosoii npoexm / paboma - - -
Pacuemno-epaguueckas paboma - - -
Konumponvuas paboma - - -
Pegpepam / 3cce / ooknao - - -
Hnoe 132 84 48
Buja npoMe:xxyTouHOM aTTecTanuu (3a4eT, IK3aMeH) DK3aMeH 3ader DK3aMeH
(36) (36)
4. CTPYKTYPA U COAEPKAHME JUCIHUIIJINHBI
4.1. KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE
OYHAS ®OPMA OBYUEHUSA
Ne KonnuecTBo yacoB Ha
/11 nabop dopma
Tema MPAKTUYECKUE | aTOPH | CaMOCTOSTE KOHTPOJISI
JEKIUU | /CEeMUHApPCKHe ble JBHYIO
3aHSATHS 3aHAT pabory
ust
Cemectp 1
Pa3znen 1. Mexanuka.
1 | Tema 1.1. Kunemaruka. 2 2 tect ACT
2 | Tema 1.2. JInnamuka. 2 Tect ACT




3 | Tema 1.3. MoMEHT UMITyJIbCA. 2 2 tecT ACT
4 | Tema 1.4. Dueprus 2 tecT ACT
5 | Tema 1.5. Jnnamuka 2 2 tect ACT
BpAIllaTEIbHOTO JIBHYKEHHS
6 | Tema 1.6. DNeMEeHThI 2 tect ACT
MEXaHUKHU CIUIOIIHBIX CPE
7 | Tema 1.7. PenstuBuctckas 2 tect ACT
MeXaHHKa
Pasnen 2. TepmoauHaMuKa U MOJIEKYJIsipHasi GU3HKaA
8 | Tema 2.1. 2 2 tect ACT
deHoMeHOI0rnyecKas
TEPMOJUHAMUKA
9 | Tema 2.2. MonekyisipHo- 2 2 tect ACT
KMHETHYECKasl TEOPUsI
10 | Tema 2.3. Craructuyeckas 2 tect ACT
¢duzuka
11 | Tema 2.4. DJIeMEHTBI 2 2 tect ACT
(bu3nIeCKOl KHHETUKH
12 | Tema 2.5. 2 tect ACT
MaxkpoCKONINMYECKHUE CUCTEMBI
BIAIIN oT TEIJIOBOTO
paBHOBECHS
Pasnen 3. DiieKTprUYeCTBO 1 MarHeTHU3M
13 | Tema 3.1. Dnekrpocraruka 2 8 4 tecT ACT,
OTYET IO
nmabopaTopHOM
pabote
14 | Tema 3.2. IIpoBogHuKM B 2 6 2 TecT ACT,
AIIEKTPUUYECKOM T0JIe OTYET IO
JmabopaTopHOM
pabote
15 | Tema 3.3. JIudnekTpuKud B 2 6 2 tect ACT,
AIIEKTPUUYECKOM T0JIe OTYET IO
nabopaTopHOM
pabote
16 | Tema 3.4. IlocTOAHHBIN 2 6 4 tect ACT,
ANEKTPUUECKUN TOK OTYET IO
nabopaTopHoi
pabote
17 | Tema 3.5. Maraurocraruka 2 6 2 TecT ACT,
OTYET IO
nabopaTtopHOH
pabote
18 | Tema 3.6. MaruuTHoOe moje B 2 2 tect ACT
BCIIECTBE
19 | Tema 3.7. DnekTpoMarHuTHas 2 2 tect ACT
MHAYKIHS
20 | Tema 3.8. VYpaBHenus 2 2 tect ACT
Makcsesia
Htoro 1 cemectpy 32 32 44 3a4eT
Pasnen 4. Kosieoanust 1 BOJIHBI, ONITHKA.
21 | Tema 4.1. T'apmoHuYeckue | 2 | 4 1 | tect ACT,




KoJeOaHus OTYET 110
nabopaTopHOM
pabote

22 | Tema 4.2. Bonnbl 1 4 1 TecT ACT,
OTYET 10
nabopaTopHOM
pabote

23 | Tema 4.3. HnurtepdepeHims 1 4 1 tecT ACT,

BOJIH. OTYET IO
nabopaTopHOM
pabote

24 | Tema 4.4. Jlucdpakius BoIH 1 | tect ACT

25 | Tema 4.5. Tlonsipu3zanus BOIH 1 1 tect ACT

26 | Tema 4.6. IlommouieHue u 1 1 tect ACT

JUCTIEPCHS BOJIH

27 | Tema 4.7. Henunelinoie 1 1 tect ACT

IIPOLIECCHI B ONTHKE

Pasznes 5. KBanToBasi pusuka

28 | Tema 5.1. KBanToBEIE 1 4 1 TecT ACT,

CBOICTBa OTYET MO

AIIEKTPOMAarHUTHOTO nabopaTopHoi

U3JTYYCHUS pabote

29 | Tema 5.2. 1 1 tect ACT,

DKCIepUMEHTaIbHBIEC TAHHBIE OTYET IO

0 CTPYKTyp€ aTOMOB. nabopaTopHoii
pabote

30 | Tema 5.3. DNEeMEHThI 1 2 tect ACT

KBAaHTOBOM MEXaHUKHU

31 | Tema 54. KBanToBo- 2 tect ACT

MEXaHHYECKOe OTIMCaHue

aTOMOB

32 | Tema  5.5. Onrnueckue 2 tect ACT

KBaHTOBbBIE T€HEPATOPHI

33 | Tema 5.6. DJIeMEHTBI 1 2 tect ACT

KBAaHTOBOM CTATUCTHKHU

34 | Tema 5.7. DnemeHTHl PU3UKH 2 tect ACT

TBEPOTO Teja

Paznea 6. AAnepnasi pusuka.

35 | Tema 6.1. DJeMEeHThI 1 2 tect ACT,

KBaHTOBOU MUKPO(PHU3UKU OTYET 10
nabopaTropHoi
pabote

36 | Tema 6.2. DneMeHTapHbIE 1 1 tect ACT,

YaCTHUIIBI OTYET IO
nabopaTopHoi
pabote

37 | Tema 6.3. KocMuueckue Jyyu 1 1 tecT ACT

Pasznes 7. ®uznyeckasi KapTuHA MUpa

38 | Tema 7.1. CoBpeMeHHas 1 1 tect ACT

Hay4yHasi KapTUHA MUPA

Hroro 2 cemectpy 16 32 24 Ok3ameH (36)




3aounas popma

Ne KonnuecTBo yacoB Ha
n/n n1abop dopma
Tena MPaKTUYECKHE | aTOPH | CaMOCTOSTE KOHTPOJIS
JEKIUU | /CEeMUHApPCKHE bIC JIBHYIO
3aHSTUS 3aHAT paboty
usi
Cemectp 1
Pasnen 1. Mexanuka.
1 | Tema 1.1. Kunemaruka. 4 tect ACT
2 | Tema 1.2. lunamuka. 4 tect ACT
3 | Tema 1.3. MoMEHT uMIyJhbca. 4 tect ACT
4 | Tema 1.4. Dueprust 4 tect ACT
5 | Tema 1.5. JnHamuka 5 tect ACT
BpAIIaTeIbHOTO ABHUKCHUS
6 | Tema 1.6. DNEeMEHThI 5 tect ACT
MEXaHUKHU CIUIOUIHBIX CpeJ
7 | Tema 1.7. PenstuBucTCKas 5 tect ACT
MeXaHHUKa
Pa3gen 2. TepMonnHaMuKa M MoJIeKyJIsipHasi pu3nka
8 | Tema 2.1. 5 tect ACT
DOEeHOMEHOJIOTHYECKAs
TEpPMOIMHAMUKA
9 | Tema 2.2. MonexkyasipHO- 5 tect ACT
KUHETUYECKasi TEOPHsI
10 | Tema 2.3. Craructuyeckas 5 tect ACT
dbuznka
11 | Tema 2.4. DNEeMEHThI 5 tect ACT
(bU3HYECKOM KUHETUKH
12 | Tema 2.5. 5 tect ACT
MaxkpOCKONIMYECKHUE CUCTEMBI
BAAIIN oT TEIIOBOTO
paBHOBECHSI
Pa3znes 3. JiaeKTpuUeCcTBO M MATHETU3M
13 | Tema 3.1. DnexkTpocraruka 1 2 5 tect ACT,
OTYET 10
nabopaTtopHOH
pabore
14 | Tema 3.2. IIpoBomHuKH B 1 5 tect ACT,
JNEKTPUUECKOM T0JIe OTYET 10
nabopaTopHoi
pabote
15 | Tema 3.3. JIudnexTpukud B 1 5 tect ACT,
ANEKTPUUECKOM TOJIE OTYET IO
nabopaTopHoi
pabote
16 | Tema 3.4. IlocTOAHHBIHN 1 1 5 TecT ACT,
IEKTPUUECKUN TOK OTYET IO

J1a00paTOPHOM




pabote

17 | Tema 3.5. Maraurocraruka 5 TecT ACT,
OTYET 110
nabopaTopHOM
pabote

18 | Tema 3.6. MarnuTtHoe 10JI€ B 5 tect ACT

BEIIECTBE
19 | Tema 3.7. DnexTpoMarHuTHas 5 tect ACT
WHTYKIHS
20 | Tema 3.8. VYpaBHeHus 5 tect ACT
Makcgesia
Hroro 1 cemectpy 2 96 3a4eT
Paznen 4. Kosiebanusi 1 BOJIHbI, ONITHKA.
21 | Tema 4.1. TI'apmoHuueckue 1 3 tect ACT,
KoJIeOaHus OTYeT IO
naboparopHOH
pabote

22 | Tema 4.2. Bonnsbl 3 TecT ACT,
OTYeT IO
naboparopHOH
pabore

23 | Tema 4.3. WHTepdepeHus 3 tect ACT,

BOJTH. OTYeT 110
nabopaTtopHOH
pabore
24 | Tema 4.4. Iudpakiys BOIH 3 tect ACT
25 | Tema 4.5. Ionsipu3zaiiusi BOJIH 3 tecT ACT
26 | Tema 4.6. Ilomomenune u 3 Tect ACT
JIUCIICPCHS BOJIH

27 | Tema 4.7. Henunelinbie 3 tect ACT
MIPOIIECCHI B ONITHKE
Paznea 5. KBanToBasi pusuka

28 | Tema 5.1. KBanToBkIe 0,5 3 tect ACT,
CBOMCTBa OTYeT 110
ANIEKTPOMArHUTHOTO nabopaTtopHOH
W3ITYYCHUS pabote

29 | Tema 5.2. 3 tect ACT,
DKcrepuMeHTallbHbIC TaHHBIC OTYET 110
0 CTPYKTyp€ aTOMOB. nabopaTopHOM

pabote
30 | Tema 5.3. DJIeMEHTBI 4 tect ACT
KBAaHTOBOW MEXaHHKHU

31 | Tema 54. KBanToBo- 4 tect ACT
MEXaHUYEeCKOe ONHUCaHue
aTOMOB

32 | Tema  5.5. Onruueckue 4 tect ACT
KBaHTOBBIC T€HEPATOPHI

33 | Tema 5.6. DNeMEeHThI 4 tect ACT
KBaHTOBOW CTaTUCTHKH

34 | Tema 5.7. DnemeHTHl (QU3HKU 4 tect ACT

TBEPAOro Tejia

Pa3znes 6. AAnepuas pusuka.




35 | Tema 6.1. DJIEeMEHTBI 0,5 4 tect ACT,
KBaHTOBOW MUKPO(PU3UKU OTYET 10
nabopaTopHOi
pabote
36 | Tema 6.2. DneMeHTapHbIE 4 tect ACT,
YaCTUILIbI OTYET 110
naboparopHOH
pabote
37 | Tema 6.3. KocMuueckue qyyu 4 tect ACT
Paznen 7. ®uznveckasi KAPTUHA MUPA
38 | Tema 7.1. CoBpemenHas 4 tect ACT
Hay4Has KapTHHA MUPa
Htoro 2 cemectpy 2 6 64 Ok3ameH (36)
OYHO-3aounas hopma
Ne KonnuecTBo yacoB Ha
/o nabop d®opma
Tena MPAKTUYECKUE | aTOpPH | CaMOCTOSTE KOHTPOJISt
JEKIUU | /CeMUHapCKue 13(S JTBHYIO
3aHSTHS 3aQHSIT paboty
usi
Cemectp 1
Pasnen 1. Mexanuka.
1 | Tema 1.1. Kunemaruka. 1 4 tect ACT
2 | Tema 1.2. lunamuka. 4 tect ACT
3 | Tema 1.3. MomeHT uMITyJbCa. 1 4 tect ACT
4 | Tema 1.4. DHeprus 4 tecT ACT
5 | Tema 1.5. Jnaamuka 2 4 tect ACT
BPAIIATEIILHOTO JIBHKCHUS
6 | Tema 1.6. DJIeMEHTBI 4 tect ACT
MEXaHUKH CIUIOITHBIX CPEJT
7 | Tema 1.7. PenstuBucTCKas 4 tect ACT
MEXaHUKa
Paznesa 2. TepmoauHaMuka u MoJieKyJasipHasi pu3uKa
8 | Tema 2.1. 1 4 tect ACT
DeHOMEHOIOoTHIeCcKas
TEPMOIMHAMUKA
9 | Tema 2.2. MonexkyasipHO- 1 4 tect ACT
KHHETHIECKAsT TCOPHSI
10 | Tema 2.3. Craructuueckas 4 tect ACT
buznka
11 | Tema 2.4, DNEeMEHThI 1 4 tect ACT
buznyeckol KHHETUKH
12 | Tema 2.5. 2 4 tect ACT
MakpOoCKOMUYECKUE CUCTEMBI
BN oT TETJIOBOTO
paBHOBECHSI
Pasnen 3. JiieKTprUYeCTBO 1 MarHeTHU3M
13 | Tema 3.1. DnekTpocTaruka | 2 | 2 | 4 tect ACT,




OTYCT I10

nmabopaTopHOM
pabote
14 | Tema 3.2. IIpoBogHUKM B 2 4 TecT ACT,
AIIEKTPUUYECKOM T0JIe OTYET 110
JmabopaTopHOM
pabote
15 | Tema 3.3. JIudnekTpuUKud B 2 4 tecT ACT,
AIIEKTPUUYECKOM T10JIe OTYET 110
nabopaTopHOM
pabote
16 | Tema 3.4. IloctosHHBIH 3 2 4 tect ACT,
ANIEKTPUICCKUHN TOK OTYET 110
nabopaTopHoii
pabote
17 | Tema 3.5. Maruutocraruka 2 5 tecT ACT,
OTYET 110
nabopaTtopHOH
pabote
18 | Tema 3.6. MaruuTHOe moje B 5 tect ACT
BCIIECTBE
19 | Tema 3.7. DnekTpoMarHuTHas 5 tect ACT
MHAYKIHS
20 | Tema 3.8. VYpaBHenus 5 tect ACT
Makcsesia
Htoro 1 cemectpy 12 12 84 3a4eT
Pasnen 4. Kosieoanust 1 BOJIHBI, ONITHKA.
21 | Tema 4.1. T'apmoHHueckue 5 6 2 tect ACT,
KojiebaHus OTYET 10
nabopaTropHoi
pabote
22 | Tema 4.2. Bonnsl 2 tect ACT,
OTYET 10
nabopaTopHoi
pabote
23 | Tema 4.3. WurepdepeHius 2 tect ACT,
BOJTH. OTYET 10
naboparopHOi
pabote
24 | Tema 4.4. lucdpakius BOJIH 2 tecTt ACT
25 | Tema 4.5. Ionsipu3zaiusi BOJIH 2 Tect ACT
26 | Tema 4.6. Ilomnomenue u 2 tect ACT
JICTIEpCHs. BOJTH
27 | Tema 4.7. Henunelinoie 3 tect ACT
MPOIIECCHI B ONTHKE
Pasnen 5. KsanroBasi pusuka
28 | Tema 5.1. KBanToBrle 5 6 3 tect ACT,
CBOMCTBa OTYET 110
3NIEKTPOMArHUTHOTO nabopaTtopHOH
W3ITYYCHUS pabote
29 | Tema 5.2. 3 tect ACT,
DKclepuMeHTalIbHbIE JaHHbIE OTYET 10




0 CTPYKTyp€ aTOMOB. naboparopHoi
pabote
30 | Tema 5.3. DNEeMEHThI 3 tect ACT
KBAHTOBOW MEXaHUKH
31 | Tema 54. KBanToBo- 3 tect ACT
MeXaHUYeCKOoe OTHCaHNe
aToOMOB
32 | Tema  5.5. Onruyeckue 3 tect ACT
KBaHTOBBIC TCHEPATOPHI
33 | Tema 5.6. DJIeMEHTBI 3 tect ACT
KBAaHTOBOW CTAaTHCTHUKH
34 | Tema 5.7. DnemeHTsl (PU3UKHU 3 tect ACT
TBEPJIOTO Teja
Pasznes 6. AAnepuas pusuka.
35 | Tema 6.1. DJeMEHTBI 2 3 tect ACT,
KBaHTOBOW MUKPO(PHU3UKU OTYET 10
nabopaTtopHOH
pabote
36 | Tema 6.2. DrneMeHTapHbIE 3 tect ACT,
YaCTHIIBI OTYET 10
nabopaTtopHOH
pabote
37 | Tema 6.3. KocMuueckue qy4uu 3 tect ACT
Pasznes 7. ®usnyeckass KapTMHA MUpa
38 | Tema 7.1. CoBpeMeHHas 3 tect ACT
Hay4Has KapTHHA MUPA
Hroro 2 cemectpy 12 12 48 Dk3amMeH (36)

4.2. KPATKOE COIEPKAHME JJEKIIMOHHOI'O KYPCA

Pasnen 1. MexaHuka.

1.1. Kunemaruka.

OCHOBHbBIE KMHEMAaTUYECKHE XapaKTEPUCTHUKUA KPUBOJIMHEHHOTO J[IBHXKEHHS: CKOPOCTh M
yckopenue. HopManpHOE M TaHreHIuMaabHOE yCKopeHue. KuHeMarnka BpamaTreabHOro ABUKEHUS:
YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX CBSA3b C JUHEHHON CKOPOCThIO M ycKopeHueM. lIpo-
CTPaHCTBO M BpeMs B MexaHuke HproToHa. CucTeMbl KOOpAMHAT U UX NpeoOpasoBaHus. Puznue-
CKHI1 CMBICIT IPOU3BOIHON U MHTErpasa.

1.2. Jlunamuka.

WNHuepuumanbHble CUCTEMBI OTCUeTa W TNepBbld 3akoH HproToHa. Brtopoit 3akoH HbroToHa.
Macca, umnyibsc, cwia. YpaBHEHUE JBHKCHHs MaTepUalbHOW TOUKM. Tpertwil 3axkoH HberoTroHa m
3aKOH COXPAHEHHSI UMITyJIbCa. 3aKOH BCEMHPHOro TAroteHus. Cuibl conportusiieHus. MHTerpupo-
BAHUE YPAaBHEHUM [IBUKEHHUS, POJb HAYAJIBHBIX YCIOBHM. L[eHTp mMacC MEXaHMYECKOW CUCTEMBI,
3aKOH JIBM)KEHMS LIEHTpa macc. /[BukeHue ten ¢ nmepeMeHHoM maccoid. CBs3b 3aKOHA COXpaHEHUs
HMITYJIbCAa C OJJHOPOAHOCTBIO IIPOCTPAHCTBA. | paHUIIBI IPUMEHUMOCTH KJIIACCUYECKOW MEXAHUKHU.

1.3. MoMeHT umiyibca.

MoMeHT uMITybCa MaTepUaJIbHOW TOYKM M MOMEHT MEXAaHHYECKOW CHCTeMbl. MOMEHT
CUJIbL. 3aKOH COXPAHEHHUS] MOMEHTa MEXaHUYECKON CUCTEMBI. /[BU)KEHHE B 110JI€ HEHTPAJIBHBIX CHUII.
3axonbl Kerepa. CBsi3b 3aKOHa COXpAaHEHUS] MOMEHTA UMITYJIbCA C U30TPOIMHOCTBIO IPOCTPAHCTBA.

1.4. DHeprus.

Cuna, pabora u noreHuuanbHas 3Heprus. KoHcepBaTUBHbIE M HEKOHCEPBATUBHBIE CHUJIBI.
Pabora u kuHeTHueckas >Heprus. 3aKOH COXPAHEHUS MOJHOM MEXaHMYECKOH SHepruu B TMOJje
MOTEHIIHANBHBIX CWI. CBsI3b MEXJY CHWIOW M MOTEHIUATBbHOW >Heprued. ['paguieHT cKatsipHOU



¢yukuuu. CronkHoBeHus Ten. Heynpyroe u abcomoTHO ynpyroe cToinkHoBeHHe. CBs3b 3aKOHA CO-
XPaHEHUs YSHEPTUHU C OJTHOPOIHOCTHIO BPEMEHH.

1.5. /IlunamuKa BpalaTeIbHOTO ABHKEHUS.

VYpaBHEHHE BpalllCeHHWs TBEPAOrO TeJla BOKPYI 3aKPEIUICHHOW OCH. MOMEHT WHEpUUU.
®opmyna Illrelinepa. Kunetnueckas 3Heprusi Bpallarolerocss TBepaoro rena. ['mpockonuueckue
cuiibl. [ MpOCKONBI M UX MPUMEHEHHE B TEXHUKE. YTibl Disiepa. Ten3zop nnepuuu tena. [Ipeneccus
U HyTauus rupockona. HennepruanbHble cCTEMBI OTCYETA. DJIEMEHTBI KJIACCUYECKON TEOpUH Ipa-
BuTanuu. [IpunuBeI.

1.6. DnemMeHThl MEXaHUKH CIUIOUIHBIX CPEI.

OO6mme cBoWcTBa XKUAKOCTEH M Ta30oB. CTalMOHApHOE TEUCHHUE HACATHHOU >KHIKOCTH.
VYpaBuenue bepuymnu. Ympyrue HampspkeHHss W Aegopmanuu B TBepaoM Tene. 3akoH ['yka.
Monyns Onra. Koaddumuent [lyaccona. Kunematnueckoe onvcanne ABUKEHUS KUIKOCTU. Bek-
TOopHbIEe N0JA. [I0TOK M HUPKYJIALKSA BEKTOPHOTO MOJIsA. YPaBHEHUS JBUKECHUSI U PABHOBECHS KHJI-
KOCTH. DHeprus ynpyrux nedopmanuii TBepaoro tena. Bsskas sxunkocts. Cuiibl BHyTPEHHETO Tpe-
Husl. CTanoHapHOE TeueHHe BA3KOW >kuakocTu. JlamuuapHoe u TypOyJeHTHOe JABIKeHHe. Yucio
Peitnonpaca. JloboBoe conmpoTuBieHne Mpu 0OO0TEKaHUH TEJL.

1.7. PensTuBUCTCKasi MEXaHUKA.

[TpyHIIMIT OTHOCUTENILHOCTH U TMpeoOpa3oBanus ["anuies. DxkcnepuMeHTalbHbIe 000CHOBA-
Hus creunanbHoil Teopun otHocuteabHOCTH (CTO). Ioctynatet CTO. OTHOCUTENBHOCTH OJIHO-
BPEMEHHOCTH U NpeobpazoBanus Jlopenua. CokpalieHue JUIMHBI U 3aMe/IJIeHe BPEMEHU B JBUXKY -
IIMXCS cucTeMax orcuera. PenstuBucTckuil mmnyisc. B3anmmocssass maccsl U 3Heprun. CTO nu
anepHas sHepretuka. [IpeoOpa3oBaHue ckopocTeil B pelnsiTUBUCTCKOM kuHematuke. CoxpaHeHue
PEJIATUBUCTCKOIO MMIyJibca. PenstuBucTcKas 3Heprusa. UeTblpexMepHOE NPOCTPAaHCTBO-BpEMs U
€ro ICeBAOEBKINAOBAa MeTpuka. [loHsATHME pensTuBHCTCKOro MHTEpBana. /[marpammel MHUHKOB-
ckoro. CTOJIKHOBEHUS PEIATUBUCTCKUX YACTHIL.

Paznen 2. TepmoauHamuka U MoJIeKyJsipHas (pu3MKa.

2.1. deHOMEHOIOTHYECKAs TEPMOIMHAMUKA.

TepMonnHaMHuUeCcKOoe paBHOBECHME W Temreparypa. HymeBoe Hadaio TepMOIMHAMUKH.
OMnupuydeckas TemmneparypHas mkaia. Ka3ucTarmdyeckue INpoLecChl. YpaBHEHHE COCTOSHHUS B
tepMmonuHaMuke. OOpaTumble U HeoOpaTtuMmble mpolecchl. llepBoe Hayano TEepPMOIMHAMUKH.
TermoemkocTh. YpaBHeHue Maifepa. M3oxopuueckuii, u300apuvecKuif, H30TCPMUUECKUH,
aanabaTHUecKuil mporecchl B HealbHbIX Trazax. [IpeoOpa3zoBaHue TEIJIOTHI B MEXaHUYECKYIO
paboty. Llukn Kapao u ero xoa¢¢umueHt nonesHoro aeictsus. SuTponus. CBs3b TEIIOEMKOCTH
UACAIbHOTO Ta3a C YHCIOM CTerneHed cBoOoabl Mojekya. [lomuTponudeckuil mporecc U ero
YyacTHblE ciydad. TepMmMoaMHaMHyecKHe TMOTEHLHMAAbl U yCIOBUSA paBHOBecHs. Da3oBble
npeBpamieHus. YpaBHeHue Kianelipona-Knaysuyca. PeanpHble rassl.  YpaBHeHue BaHn-gep-
Baanbca. Kpuruueckas wuzorepma. Dddexr Jxoynsa-Tomcona. Knaccuueckas — Teopust
TEIUIOEMKOCTH TBepAbIX Tel. 3akoH Jlromonra u Iltu. XumMuueckuil mnoTeHIMaN. YCIOBHS
XMUMUYECKOro paBHOBecHus. Jluarpammbl coctosHuil. ®a3pl W yciaoBuUs paBHOBecHs (as.
TepmoanHaMuKa TMOBEPXHOCTH pasznena AByX (a3. IloBepXHOCTHBIE BSHeEprus M HaTsHKEHUE.
Kanumnaphsie siBnenust. TepMoauHaMyuKa HEOOPAaTUMBIX MPOLIECCOB.

2.2. MoneKyIspHO-KUHETHYECKask TEOPHSL.

Hasnenue raza ¢ touku 3peHuss MKT. CBsi3b TEMII0EMKOCTH € YHUCIOM CTENEeHeH CBOOOIbI
MoJeKyll ra3a. Pacrmpenenenue MakcBemia MOJIEKYJT HACAIBHOTO Tra3za. JKCIEPUMEHTAIbHOE
o0ocHoBaHMe pacnpeneneHus Maxkcsemna. Pacnpenenenue bonbiimMana u  Gapomerpuueckas
dbopmyna. BeiBox pacnpenenenuit Makcpemia u bonbiiMana U3 ycioBusi paBHOBECHOTO XapaKTepa
JBIDKEHUS MoJieKyl. Hanbornee BeposiTHast, Cpe/iHss U CpeAHEKBaIpaTu4Has ckopocTu. Omnpenene-
HUe yncia Aporaapo meroaom [leppena.

2.3. Cratuctuueckas (pusuka.

Makpo- u MukpococtossHusl. CTaTHCTUYECKHIT BEC W BEPOATHOCTh MAKpOCOCTOsIHUA. Da-
30BO€ IIPOCTPAHCTBO. J[BE CHCTEMBI B TEIUIOBOM KOHTAKTE. DHTpONMS U TemnepaTypa. OCHOBHOE



TepMOJIMHAMHYECKOe TOXkecTBO. Pacrpenenenue ['nb6ca. BriBoa pacmpenenenuii Makcgemnia u
Bonwsimana u3 pacnipenenenus ['n66ca.

2.4. DnemMeHThl (U3NUECKON KMHETHKH.

SBnenus mepenoca. [duddysus, TenaompoBoAHOCTh, BHYTpEHHEE TpeHHe. bpoyHoBCcKoe
JBIDKeHUe. UHCIo CTOJKHOBEHUH U JJTMHA CBOOOAHOTO Ipo0era MoJIeKyJl UealbHOro ra3a. OMIH1-
pudeckre ypaBHeHHs nepeHoca: @uka, @ypse n HproToHa. Penakcanust kK COCTOSHHUIO PaBHOBECHS.
Ces3b uddy3un ¢ OpOyHOBCKUM JIBUKEHHEM. UyBCTBUTEIBHOCTh W3MEPUTENBHBIX MPUOOPOB.
[Tymer. [Tpuanmn On3arepa.

2.5. MakpoCKONMUYECKHE CUCTEMBI BAAJIN OT TEIUIOBOTO PAaBHOBECHSI.

OTKpBITHIE TUCCUNIATUBHBIE CUCTeMbl. CaMoOpraHu3alus B OTKPBITHIX CHCTEMax, poJib He-
muHeiHocTH. DaykTyanuu. budypkanuu u karactpodsl. Unen cunepreruku. [lpumepst camoopra-
HU3alUK B )KMBOM M HE)KUBOW Mpupojie. JMHAMU4eCKnil Xxaoc.

Pa3nen 3. DnexTpuuecTBO M MarHETU3M.

3.1. DnekTpocTaTuKa.

3akoH Kynona. HanpskeHHOCTh 1 IOTEHLIMAN 3J1eKTpocTaThueckoro noius. Teopema [Maycca
B UHTErpaJibHOM (popMe U ee MpUMEHEHHE AJI pacueTa ekTpudeckux noneid. Teopema [aycca B
muddepennmansaoil opme. JuBeprenius BekropHoro nois. Teopema CTokca B HHTEIpaJIbHOW U
muddeperunansHoi popme. Llupkynsauus u potop BekTopHoro noss. YpaBHenus [lyaccona u Jla-
1aca Juid noreHuuana. Teopema MpHmoy.

3.2. IIpOBOJHUKH B 3JIEKTPUYECKOM IIOJIE.

PaBHOBecue 3apsiioB B npoBogHuke. OCHOBHAs 3ajjada 3JIEKTPOCTATUKU IIPOBOJIHUKOB. JK-
BUIIOTEHIIMAJIbHBIE TIOBEPXHOCTH M CUIIOBBIE JIMHUU 3JIEKTPOCTATHYECKOTO MOJISI MKy MPOBOJIHU-
KaMHU. DJIEKTpocTaTu4ecKas 3amuTa. EMKOCTh IPOBOJIHUKOB M KOHIEHCATOPOB. DHEPrusl 3apsKeH -
HOT'O KOHJIEHCATOpa. DHEPrusi B3auMOJICHCTBUS AJIEKTPUUECKUX 3apA0B. DHEPIUs CUCTEMBI 3apsi-
YKEHHBIX MPOBOAHUKOB. OOBEMHasi INIOTHOCTh SHEPTUH IEKTPOCTATHUECKOTO MOJIS.

3.3. JIupNEeKTPUKHU B STEKTPUUYECKOM II0JIE.

OnexTpuueckoe nosie Aunois. Iunoias Bo BHEHIHEM 3jeKTpudyeckoM nouie. llonspusanus
JTURIIEKTPUKOB. OpHUEHTALIMOHHBIA U Ae(QOPMAIIMOHHBIN MeXaHU3Mbl MOJspu3aluu. Bekrop sinek-
TPUYECKOTO CMEIIEHUS (NMEKTPUUECKON MHAYKIUH). [lMaaeKTpuueckas MpoOHUIIAeMOCTh BEIECTBA.
DneKTpUYecKoe Nojie B OHOPOAHOM JUAJIEKTpUKe. Pa3iokeHue moss cucteMbl 3JEKTPUUECKUX 3a-
PAAOB [0 MYJIBTUIONAM. /J{UNIOIBHBI MOMEHT CUCTEMBI 3aps10B. BexTop nosspuzanuu (moiaspuso-
BaHHOCTH) TUAJIEKTPUKA U €r0 CBSI3b C OOBEMHON U MOBEPXHOCTHOM IIOTHOCTHIO CBSI3aHHBIX 3a-
psnoB. BEKTOp 3IEKTpUYECKOro CMEHIeHMs (DIEKTpUYECKOM WHAyKuuu). [lusnekrpudeckas
BOCIIPUUMYHUBOCTD U JAUAJIEKTPUUYECKAs MPOHUIIAEMOCTb JJIsl MOJISIPHBIX U HETIOSIPHBIX TUAJIEKTPH -
KOoB. OOBbeMHas TUIOTHOCTh 3HEPTUH AJIEKTPUUYECKOTO TMOJIA B JUAJICKTpUKE. |'paHUYHbIE yCIOBUS
JUTSL BEKTOPOB HANPSKEHHOCTHU AJIEKTPUUECKOTO OIS U 3JEKTPUUYECKOTo cMellleHusl. BHyTpeHHss u
CBOOOJIHAST SHEPTHS TUDJICKTPUKOB BO BHEIIHEM 3JIEKTPOCTATHUECKOM IOJie. YCIOBUE TEPMOJIH-
HAaMHUYECKOIO0 PAaBHOBECHUS B JIUANEKTpUKaxX. [1b€307/IeKTpUKH U CETHETOINEKTPUKH ((peppoasex-
TPUKH).

3.4. IloCcTOSIHHBIN AIIEKTPUYECKUH TOK.

Cuna u IIOTHOCTh TOKA. YPAaBHEHHME HENPEPHIBHOCTU JUISl IUIOTHOCTH TOKa. 3akoH OMa B
uHTerpaibHoil U nuddepenmansaoil popmax. 3axon [xoynsa-Jlenna. 3akon Bunemana-®Opanna.
ONeKTpoJBMKYIIas cuia HUcTOYHMKa Toka. IlpaBmma Kupxroga. Kmaccuueckass Teopust aiek-
TPOTPOBOAHOCTH MeTalioB (Teopus Jpymae- JlopeHna), ycnoBus ee MpUMEHUMOCTH U TIPOTUBOPE-
YMsl C OKCIIEPUMEHTAIBHBIMU pe3yJIbTaTaMH. MaKCBEIIOBCKasl pelaKcalys HEOJHOPOAHOCTH 3apsi-
J1a B IPOBOJIHUKE. DJIEKTPUUECKUN TOK B razax M KUIKOCTIX.

3.5. MaraurocraTuka.

MarHutHO€ B3aWMOJICVCTBHUE MOCTOSHHBIX TOKOB. BEKTOp MarHMTHOM WHAYKIHMH. 3aKOH
Awmrnepa. Cuna Jlopenna. J[BmkeHHe 3apsiioB B 2JIEKTPUUECKUX U MAarHUTHBIX MOJIAX. 3aKoH buo-
Cagapa-Jlamnaca. Teopema o mUPKyJSAIUA (3aKOH MOJIHOTO TOKAa). MarHUTHOE MOJIe IBMKYIIETOCS
3apsga. [IoTok ¥ MUPKyISUsS MarHUTHOTO MoJjs. JuBepreHuus u potop BEKTOpa MarHUTHOW HH-
TyKIUH. J{BrKeHue 3apsHKeHHBIX YaCTHI] B AJIEKTPUUYECKUX M MAarHUTHBIX NMOyX. Dddext Xomna u
ero npuMeHeHne. MarHeTusm Kak pesiiTUBUCTCKUN YPPEeKT.



3.6. MarauTHOE I10JI€ B BELIECTBE.

MarsnuTHoe 1oJie M MarHWTHBIA JWIOJBHBIN MOMEHT KpyroBoro Toka. Hamarauuenwe
MarHeTHKoB. HampspkeHHOCTh MarHMTHOTO moiisi. MarHuTHas mnpoHunaemocTs. Kiaccudukarms
MarHeTUKOB. BeKTop HAMAarHMYEHHOCTH U €ro CBS3b C IUIOTHOCTBIO MOJIEKYJISPHBIX TOKOB.
MaruuTtHass BOCIPUUMYMBOCTD M MarHUTHAsl MPOHULAEMOCTb. J[MaMarHeTHKH, NMapaMarHeTUKU U
beppomarHeTku. ['paHNYHbIE YCIOBHSI Ha MOBEPXHOCTH pasjieia JByX MarHeTukoB. OObeMHas
IUIOTHOCTh PHEPIMM MAarHUTHOTO MOJIs B BellecTBe. Pusndeckas Npupoga HaMarHUYEHHOCTU JHa-
MarHeTUKOB, TapaMarHeTUKOB U (heppOMarHeTUKOB.

3.7. DnexTpoMarHuTHAsE UHAYKIIHSL.

DEeHOMEHOJIOTUSL JJIEKTpOMarHuTHoW WHAyKuuu. [IpaBwno JleHua. YpaBHeHHE 3IEKTpO-
MarHUTHOM mHAyKIuH. CamMoMHIyKIus. MHIYKTUBHOCTE cosieHouaa. Pabora mo mepemenieHuio
KOHTYpa C TOKOM B MarHUTHOM I10Jie. DHEPIHsi MarHUTHOTO 1oJisl. dPu3KKa AIEKTPOMArHUTHOW UH-
nykuuu. BuxpeBoe anekrtpuueckoe mnosie. Tok cMmemeHus. PenstuBucTcKas mpupoja JIEKTpO-
MarHUTHOM MHIYKIUH.

3.8. YpaBuenust Makcaeina.

Cucrema ypaBHeHH MakcBesuia B HHTErpajdbHOU (opMe M PU3MUECKHl CMBICT BXOASIIUX
B Hee ypaBHeHuH. Cucrema ypaBHeHuid MaxkcBemia B nuddepenuuansHoi Gopme. CranspHbId U1
BEKTOPHBIN MOTEHIUAIIBI 3JIEKTPOMAarHUTHOTO MOJIS.

Paznen 4. Konebanus 1 BOJIHBL

4.1. F'apMoHnYecKkue KoJieOaHusl.

WneanbHplii TapMOHMUYECKUN OCLWILIATOP. YPAaBHEHHME HIEAJIBHOTO OCLUIUIATOPA M €ro
pelieHre. AMIUIMTYAa, yacToTa U ¢a3za xonedanus. JHeprus kojedanuid. [Ipumepsl konebaTenb-
HBIX JBIKEHHUH paznuuHol gusnueckoil mpupoasl. CBOOOIHBIE 3aTyXarole KoJeOaHus: OCIMIIIs-
Topa ¢ nmotepsmu. BeiHyxaeHHbie KoneOanus. Crnoxxenne konedbanuit (ouenus, urypst Jlnccaxy).
AHanu3 ¥ CUHTE3 KoJiebaHuil, MOHATHE O crieKTpe Konebanuil. CBa3aHHble kKonebanus. Komriekc-
Has ¢opMa MpeJCTaBICHUS TAPMOHMYECKUX KojiebaHuil. BekTopHOe onucaHue ciokeHus: koseda-
HUl. HopmasibHbIe MOJIBI CBS3aHHBIX OCHMIIIATOPOB. BpeMs ycTaHOBIIEHHS BBIHYKACHHBIX KoJieOa-
HUW U €T0 CBSI3b C IOOPOTHOCTHIO OCIWILIITOpa. MoaynupoBaHHbIe KoyieOanus. [lapamerpuyeckuii
pe3onaHc. Henuueinbli ocuusisaTop. ABTOKOJIe0aHMs.

4.2. BonHsl.

Bonnosoe nBwxenune. Ilnockas rapMoHudeckasi BOJHBL. JlJIMHA BOJIHBI, BOJHOBOE YHCIIO,
¢dazoBasi CKOpOCTh. YpaBHEHHE BOJIHbI. OJJHOMEPHOE BOJIHOBOE ypaBHEHUE. YTPyrue BOJHBI B ra-
3axX KHUJIKOCTSX M TBEPAbIX Telax. DieMeHThl akycTuku. Dddext Homnepa. Ilonspuzanus BoiH.
BonHoBoe ypaBHeHue B mpocTpaHcTBe. [Inockue u chepuueckue 3eKTpoMarHuTHbIE BOJIHBL. Boi-
HOBOM BEKTOp. BoHOBOE ypaBHEHUE 7151 JIEKTPOMArHUTHOTO 110Jis1. OCHOBHBIE CBOMCTBA AJIEKTPO-
MAarHuUTHBIX BOJH. DHEPreTHYECKUE XAPAKTEPUCTHKU AJIEKTPOMATHUTHBIX BOJIH. Bekrtop IloiH-
TUHra. YJapHble akycTuueckue BONHbL. Dddexr Homnepa. M3iyueHne 31eKTpHUYECKOrO JMIION,
JarpaMma HarnpaBJICHHOCTH. J[aBlIeHUE JIEKTPOMAarHUTHOM BOJIHBI.

4.3. UnTepdepeHius BOJIH.

HuTepdepeHionHoe nojie oT ABYyX TOYEUHBIX HCTOUYHUKOB. OnbIT FOHra. UuTepdepomerp
Maiikenscona. UnTepdepenuus B TOHKHX MiieHKaX. Ctosune BoiaHBI. OCHOBHOE ypaBHEHHE HMH-
TeppepeHInyu, pojib KOrepeHTHOCTH. BpeMeHHas (mponosibHast) KorepeHTHOCTh. [IpocTpaHcTBeH-
Has (momepeyHasi) KOTepeHTHOCTb. MHoromydeBas uHTepdepenuus. HMureppepomerp PDabdpu-
[Tepo. 3Be3aubiil nHTEpPepoMeTp MalikenbcoHa. AHTHOTPAKAIOIINE TOKPBHITAS W MHOTOCTIOWHBIE
JTURJIeKTpUUecKre 3epkana. uTepdepeHus KBa3MMOHOXPOMAaTHYHOTO cBeTa. DYHKIUS KOIepeHT-
HOCTH.

4.4. ludpakuus BOJH.

[Tpunuun Iroiirenca-®penens. Jdudpakuus Openens Ha npocredmmx mnperpagax. Ju-
¢bpakuus Ppaynrodepa. AudpakiponHas pemerka Kak CHeKTpaibHbli npubop. Ilonstre o ro-
jgorpauueckoM MeToJe IOJIy4eHHS W BOCCTAHOBJICHUS H300paxeHuil. Meron 30H Dpenens.
AmmuiutygHble U (pa3oBble 30HHBIE MIacTUHKU Ppenens. Audpaxus Opaynrodepa Ha menu. u-
dbpakuusi Ha MHOTUX OECIIOPSA0YHO PACIOJIOKEHHBIX Mperpaaax. Paspemaromnias ciocoOHOCTh U -
¢bpakunonnoil pemerku. Judpakuus bparra. I'onorpammer Jleitra-Ynaruuekca, [lenucioka. IIpo-



cTpaHCTBeHHas ¢uiubTpanus. Judpakunonnas teopus nzodbpaxenuil. [IpenenbHas pasperaromias
CIIOCOOHOCTH ONTHYECKUX MprOopoB. ['onorpaduueckas uHTEpHEpOMETPHS.

4.5. Ilonspusanus BOJH.

PopMa M CTENEHb MOJIAPU3ALMA MOHOXpOMATHYEeCKHMX BOJIH. [lomyueHwe w aHanu3 mu-
HEHHO-TIOJIIPU30BAaHHOIO cBeTa. JIMHelHoe AByIydenpenomieHue. [Ipoxoxaenue ceera yepes Ju-
HelHble (pa3oBbie MIAaCTUHKH. McKycCcTBEHHast onTHUYecKas aHU30Tporus. PoToynpyrocts. IJeK-
TPOOINITHYECKUE U MarHuToontuiyeckue 3¢ ¢dextel. OTpaskeHHe U MPEJOMIICHHE CBETa Ha TpaHMIIe
pazzena AByX JUIEKTpUKOB. @opmyibl @penens. [lonHoe oTpakeHne U ero NpUMEHEHNE B TEXHU -
ke. BomHOBOABI M cBeTOBOBI. bproctepoBckoe orpaxenue. LlupkynspHas (a3oBas aHU30TPOIHS.
DJIEMEHTHI ONITUKU aHU30TPOIIHBIX CPEJl U IPOBOJAIINX CPE.

4.6. Ilornomenue u aucnepcus BOJH.

DeHOMEHOJIOTUS TIOTJIONIEHUS U aucnepcuun cBeta. Mojaens cpebl ¢ nucnepceuei. dazopas
U TpyNmnoBas CKOPOCTb BOJHBI. BonHoBbIe mnakeTsl. HopmanbHas M aHOManbpHas AUCIEPCUS.
Kitaccnueckas reopust qucnepcun. Paccesinue ceera.

4.7. HenuHenHble MPOLECCH] B ONTHKE.

Henunelino-ontuueckue 3¢@exTrl: caMopOKyCHUpOBKa CBETa, T'€Hepalus TapMOHUK, Ia-
paMeTpUyecKre MpOLEcChl, BBIHYXJIEHHOe paccesHue. JnHamuueckas ronorpagus. OOpaiieHue
BOJIHOBOTO (poHTa. [lomyueHue cBEpXKOPOTKHX HMMITYJIbCOB CBETA U «TE€HEpalHsl CYNEepKOHTHUHY -
yMay.

Paznen 5. KBanToBas ¢usuka.

5.1. KBaHTOBBIE CBOWCTBA AJIEKTPOMATHUTHOTO U3ITyUEHUS.

TennoBoe u3nydeHne M JOMHUHECHEHIUA. CIeKTpalibHble XAPAKTEPUCTUKU TEIJIOBOTO H3-
aydenus. 3akonsl Kupxroga, Credana-bonbiimana u 3akoH cmemieHust Buna. AGCo0THO YepHOe
teno. ®opmyna Penes-Jlxunca u «ynperpaduoneroBas katactpoda». ['munoresa kBantoB. dopmyna
[Tnanka. KBantoBOE 00BSICHEHHE 3aKOHOB TEIIOBOTO M3iyueHUs. KopiycKyIsipHO-BOJHOBOH ya-
mu3M ceeta. Dotorddekt u 3pdext Komnrona. Ypasuenue Diinmreitna s potorpdexra. OnbiT
bore. Topmo3Hoe wn3nydeHue. Knaccuueckas MOJAENb 3aTyXaroLIEro IUIOJBHOTO OCLHUILIATOpA.
EcrectBennas mmpuHa u ¢opma JMHUU H3nydeHUs. OZHOPOAHOE M HEOJHOPOAHOE YIIMpPEHUE
CHEKTPAJIbHBIX JTMHUH.

5.2. DOKCEepUMEHTANIBHBIE JaHHBIE O CTPYKTYPE aTOMOB.

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro anbpa-uactuil. SnepHas
MOJEJIb aTOMa. DMITMPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna banemepa. Jlu-
HeifuaTele crekTpbl aroMoB. KomOuHanmonnslii npuniun Putna. [punuoun coorBerctBus bopa.
OneiT @panka-I'epua. Pe3oHaHCH BO B3aUMOACHCTBUM HEUTPOHOB C AaTOMHBIMM SJIpaMHU M ITHOHOB
C HyKJIOHaMH.

5.3. DnemMeHThl KBaHTOBOM MEXAHUKH.

['mnoreza ne bpoiins. Onbitel [IPBuccoHa U J[kepmepa. [ludpakuuss MHKpOYACTHIL.
[Tpunuun HeompexaeneHHocTu ['elizenOepra. BonmHoBast QyHKUMS, €€ CTaTUCTUYECKHM CMBICT U
yCIJIOBUS, KOTOPBIM OHa JIOJKHA YJIOBJIETBOPSTH. YpaBHeHue lllpenunrepa. KBantoBas yactuna B
OJTHOMEPHOU TMOTeHIMaNbHOW siMe. OTHOMEpHBIN MOTEHIMAIBHBIN Topor U Oapeep. CocTosHme
MHUKpPOUYACTHIIbI B KBAHTOBOW MexaHMKe. [[oHATHE O BBIPOKIEHUM dHEpPreTudyeckux yposHeil. ['ap-
MoHuYecKui ocimuiaTop. @onousl. [IpeacraBnenue ¢puznueckux BenMuyuH omneparopamu. Omepa-
TOpbl KOOpPAMHAT, MMIIYJIbCa, MOMEHTA HMIIYJIbCa, NOTEHUUAIbHON M KHHETHUYECKON HSHEPTUHU.
['aMuIbTOHMAH KBAHTOBOW CHCTEMBI KaK OIEpaTOp MOJHOM SHEPTrUU. Bruncinenne cpeqHux 3Have-
HUM ¥ QUIyKTyaruil GU3NUecKuX BEIMYMH B KBAaHTOBBIX cucTeMax. CTalmoHapHOE M HecTallMoHap-
Hoe ypaBHeHue [lIpenunrepa.

5.4. KBaHTOBO-MEXaHNYECKOE OMMCAHUE ATOMOB.

Cranunonapuoe ypaBaenue [llpeaunarepa pist atoma Boopoaa. BoinHoBbie PyHKITMY 1 KBaH-
ToBble yHcia. IlpaBuna orb6opa ans kBaHTOBBIX nepexonoB. OmbiT Iltepna u I'epnaxa. Dddext
3eemana. [llupwHa crnexkTpanbHBIX JUHUK atoMa Boaopoaa. COOCTBEHHBI MEXaHUYECKHA U
MarHUTHBII MOMEHTHI JIeKTpoHa B aroMe. CiuH-opOUTanbHOe B3auMoaencTere. CTpoeHne aTOMOB
Y MepHOJINYECKas cCucTeMa XUMU4Yeckux anemMeHToB J[.M.Menaeneena. [Topsaok 3amonHeHust dIeK-
TPOHHBIX O0Oosouek. TOHKas CTPYKTypa CHEKTpaibHbIX JHHUNA aToMa Bojaopona. JIsmMOoBckuit



cABUT. BekTopHas MoJielb MHOTORJIEKTPOHHOTO aroma. THumbl cBsA3eid. XapakTepUCTHUECKUE CIEK-
TpBI aTOMOB. 3ak0oH Mo3znu. Dddekt Oxe.

5.5. OnTudeckue KBaHTOBBIE TE€HEPATOPBI.

CrnoHTaHHOE M MHAYLHPOBAHHOE H3iIydeHHe. VHBepcHOE 3acerneHue YpOBHEH aKTHBHOU
cpeabl. OCHOBHBIE KOMIIOHEHTHI Jla3epa. Y CJIOBUE YCUIICHHUS U reHepanuu cBeta. OcoOeHHOCTH Ja-
3epHOTo H3NydeHus. OCHOBHbIE THIIBI JIA3€POB U UX NpUMeHeHHe. MojoBast CTPYKTypa ONTHYECKHX
pe3oHatopoB. CHeKTpaabHBI COCTAB U3IYUYEHUS J1a3epoB. KOrepeHTHOCTh Ja3epHOr0 U3JIy4EHUS.
CunxpoHu3alus MoJ B ja3epe. [ eHepanus CBEpXKOPOTKHUX HUMITYJIbCOB. KBaHTOBBIE HEIMHEHHO-
ONTUYECKUE SIBICHMUSL.

5.6. DnemMeHThl KBAaHTOBOM CTaTUCTHKH.

KBaHTOBBIE CHCTEMBI M3 OJMHAKOBBIX YacThL. [IpMHIMI TOXAECTBEHHOCTH OJMHAKOBBIX
MuKpoyacTull. CUMMETpUYHbIE U aHTUCUMMETPUYHBIE COCTOSHUS (BOJIHOBBIE (DYHKIIMM) TOXK[IE-
CTBEHHBIX MHUKpodacTull. bo3onsl u ¢epmuonsl. [Tpunnun Ilaynu. KBaHToBBIE CTaTUCTHUYECKHE
pacnpenenenus boze-OuiHmreitna 1 @epmu-/lupaka. [LII0THOCTh 4YKciia KBAaHTOBBIX COCTOSTHHM.
Oneprusa @epmu. IlpenenbHblil NEPEXo OT KBAHTOBBIX CTATUCTHUECKUX PACIIPEACIECHUN K KIIacCU-
yeckoMmy pacrnpezaenenuto Makcpemna-bonbimana. [1apamerp BbipoxkaeHus. CBepXTeKydecTh Te-
must. CBepXnpoBoaAUMOCTh. PaboTa BBIXOAA 3JEKTPOHA U3 MeTaa. TepMOdJIeKTPOHHAsS SMHUCCHS.
XosoaHast (aBTO3JIEKTPOHHAS) SIMUCCHUSL.

5.7. DneMeHTH! (PU3UKHU TBEPIOTO Tea.

JIBuKeHMe 3JIEKTPOHOB B MEPUOINYECKOM Mosie KpucTtaimia. CTpyKTypa 30H B MeTaJllax, Mo-
JYNPOBOJHUKAX M AMAJIEKTpUKax. [IpoBoauMocts meramnoB. CoOCTBEHHAss M MpUMECHas MPOBO-
JUMOCTD TOJIYIIPOBOJAHUKOB. YpoBeHb PepMU B UUCTHIX U MPUMECHBIX MOTYNPOBOJHUKAX. Temrie-
paTypHasl 3aBUCUMOCTb ITPOBOAMMOCTH IOJIyIPOBOAHUKOB. DOTONPOBOAMMOCTE IOIYIIPOBOAHHU-
koB. [Iponieccel renepannu u pekoMmOuHaUK HocuTenel 3apsaaa. D¢ dekr Xoiia B MeTauiax U Mo-
aynpoBoaHuKax. KBaHtoBbslit s ekt Xomna KoHTakTHbIE SBJICHHUS B MOIYNPOBOJHUKAX. P-n - me-
pexoa. Pacnipenenenue 31eKTPOHOB U JBIPOK B p-n - nepexoie. BonbrammnepHast xapakTepucTuka p-
n - mepexona. Bempsmiistonie cBoiCTBa p-n - nepexoja. Ipomeccsl B30y K aAeHUS, HOHU3AIUH,
JIMCCOITMAIINY, PEeKOMOMHAIMN | Tiepe3apsaku. [lnasma u ee ocHOBHBIE cBoiicTBa. [lomydeHue u
IIPUMEHEHNUE TUIa3Mbl B HAYKE U TEXHHUKE.

Paznen 6. Snepuas dpusmka.

6.1. DneMeHTBl KBaHTOBOM MUKPO(DU3HKH.

CocTaB aTOMHOrO sjpa. XapakTepUCTUKU spa: 3apsl, Macca, SHEPTUs CBS3U HYKIIOHOB.
PannoakTuBHOCTE. Buabl M 3aKOHBI pagMOAKTUBHOIO M3Iy4yeHMs. SnepHble peakuuu. JleneHue
anep. Cunres sanep. JlerektupoBaHue SACPHBIX W3JIydeHUU. [IoHATHE O NO3UMETpPUM W 3alluTe.
CriuH ¥ MarHUTHBIA MOMEHT siipa. CBOHCTBa 1 OOMEHHBIHN XapakTep sAepHbIX cuil. EcrecTBeHHas U
HCKYCCTBEHHAs! PAIMOAKTUBHOCTh. MICTOUHMKH palMOaKTUBHBIX U3Ty4YeHUH. Painon3oTonHelil aHa-
3. 3aKOHBI COXPAHEHMS B SIIEPHBIX peakIUsX. DKCIEPUMEHTAJIbHbIE METO/bI SIEPHON (U3UKH.
KanenbHas, oOonoueyHass u 00600IIeHHas MOJEINb sipa. Y cKkopuTenu. B3auMopencTBre sinepHbIX
U3JIy4ECHUM C BEIIECTBOM.

6.2. DileMeHTapHbIE YaCTHUIIbI.

@yHIaMEHTAIbHBIE B3aUMOJIEHCTBUS U OCHOBHBIE KJIaCChl 2JIEMEHTApHBIX YacTHll. YacTuiibl
W a"THYacTUIlbl. JlenToHel W anmponbl. KBapku. Dnektpocmaboe B3aummojeicTBue. CraHmapTHas
MOJIEJIb AJIEMEHTapHbIX YacTull. [Ipobiiema oObeqHEeHNs (yHIaMEHTANbHBIX B3auMoieiicTBuil. 3a-
PSAAOBbIE MYJBTHIUIETHl U M30TONMYECKHi ciuH. CTpaHHbIE YacTHUIIBl. 3aKOH COXpaHEeHHsI KOMOU-
HUPOBaHHOU yeTHOCTU. CynepMyJIbTUILIETHI.

6.3. Kocmuueckne nyun.

[Tpoucxoxnenne kocMuueckux iydeil. IleppuuHoe um BropuyHOe u3inydeHue. MIHTEeHCUB-
HOCTb, COCTaB, SHEPTEeTUUECKH CIIeKTp. B3anMoelicTBre MEPBUYHOTO KOCMUYECKOTO U3ITyUEHUSs C
MarHMTHBIM NosieM 3eMid. PaauannonHsie nosica.

Paznen 7. ®usnueckas KapTuHa MHpA.

Tema 7.1. CoBpeMeHHas Hay4Hasl KapTHHA MUPa

Oco0eHHOCTH KJIAaCCHYECKON M HeKJIaccHuuecKol ¢u3uku. MeTo/10/I0THs COBPEMEHHBIX Ha-
YYHO-UCCIIEIOBATENILCKUX TPOrpaMM B ob6iacTu (Gu3ukd. OCHOBHBIE JOCTHKEHHS M MPOOIEMbI



cyobsnepHoit ¢pusuku. IlonbiTku o0beTMHEHNUS (YHIAMEHTAIBHBIX B3aUMOJICHCTBUNA M CO3JIaHMS
«reopun Bcero». CoBpeMeHHbIe KOCMOJIOTHUYeCKUe mpecTaBieHus. JlocTrxeHus HabmoaaTeaIbHOM
acTpoHOMHHU. TeopeTnyeckue KOCMOJIOTUYECKNE MOZEIN. AHTPOIIHBIN NPUHLIKIL. PeBomonnoHHbIE
M3MEHEHHUSl B TEXHUKE M TEXHOJIOTHSAX KaK CJIEJICTBUE HAYUYHBIX JOCTHKEHHI B 00JacCTH (U3HUKH.
dusnueckas kKapTHHa MHpa Kak (unocodekas kareropus. [lapagurma HeloToHa M 3BOJIOIMOHHAS
napajaurma.

4.3. TEMATHUKA JABOPATOPHBIX 3AHATHI

Paznes, Tema Homep u Tema jadopaTopHoii padoThl
AUCHUILIHHBI

Tema 3.1 JlaGopatopnast pabora Ne 1,2,3. HccrmegoBaHue 3IEKTPUUYESCKOTO
TOJISL.

Tema 3.2 Jlaboparopuast padora Ne 4. Ompenenenue J/IC u BHYTpEHHETO
COIIPOTHBJICHHSI HCTOYHUKOB JICKTPUUECKON IHEPTUH.

Tema 3.2 JlaGoparopnass pabora Ne 5,6 OmnpeneneHue  yaeJbHOTO
CONMPOTHBICHUS ¥  MOIIHOCTH  TPOBOJHHMKA  (HMCCIIEIOBaHUE
ANIEKTPUUECKOH IIeTH).

Tema 3.3 JlaGopatopnass pabora Ne 7. HccnenoBanne 3aBUCUMOCTH
COINPOTHUBJICHHSI METAJUIOB OT TEMIEPATyPhl

Tema 3.3 JlaGopatopnass pabGora Ne 8.,9. HccnenoBanne 3aBUCUMOCTH
COTIPOTHUBJICHHSI MOJIYIPOBOIHUKA OT TEMIIEPATypBhIL.

Tewma 3.4 Jlabopatopnas pabora Ne 10. MccienoBaHue MarHUTHOTO TTOJIS

Tema 3.4 Jlaboparopuass pabora Ne 11,12. HccnenoBanne moBeaeHUS
BELIECTBA B MATHUTHOM II0JI€

Tema 3.5 Jlabopatopnass ~ pabora  Ne 13,14.  U3yueHue  sBIICHUSA
AJIEKTPOMArHuTHOM 4 MHIYKIIHMH.

Tema 4.1 Jlaboparopnas pabora Ne 15,16. M3yuenue xoneOaHU MasITHUKOB

Tema 4.2 JlaGoparophas pabora Nel7. M3yuyeHus: pe3oHaHCa B IEKTPHUUECKOM
KOJIEOATEIIbHOM KOHTYDE.

Tema 4.2 JlaGoparopnast pabora Nel§,19. YerpoiictBo u pabota
TpaHncdopmaropa.

Tema 4.3 Jlaboparopuast  pabora  Ne20. Omnpenenenne  MoKasaTes
MIPEJIOMJICHUS] CTEKJIa.

Tema 4.3 Jlaboparopnast padora Ne21,22. V3mepeHue UTMHBI CBETOBON BOJIHBI
C MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Tema 5.1 JlaboparopHast pabora Ne23,34,25. M3yuenue siBinenue Ghorodddexra

5. IEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYHEHUA JJI51
CAMOCTOSTEJBbHOM PABOTBI OBYUYAIOIINXCSI

5.1 OcHoBHas JauTEparypa
Ouzuka: yuyeOHMK © mpaktukym s By3oB/ B. A. Wmeun, E. lO. baxtuna,

H. b. Bunorpagosa, II. . Camoiinenko ; mnox penakuuet B. A. Mnbuna. — Mocksa :  U3-
natenbcetBo FOpaiit, 2024. — 399 c. — (Bricmiee o6paszoBanue). — ISBN 978-5-9916-6343-4. —
TexkcT : snexrponHsblii // O6pa3zoBarenbHas iardopma IOpaiit [caiit]. — URL: https://urait.ru/
bcode/560134

KpaBuenko, H. }O. ®wuzuka: yueObnuk u mpaktukyM st By3oB / H. HO. KpaBuenko. —
Mocksa : UznarensctBo HOpaiit, 2024. — 322 ¢. — (Bsicmee obpazoBanue). — ISBN 978-5-534-
19224-7. — Texkct : anekrpoHHbIN // OOpasoBarenbHas miargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/560805




Huxkepos, B. A. ®u3zuka : yyeOHUK U MpakTUKyM s By3oB / B. A. Hukepos. — 3-e u3n.,
nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2024. — 458 c. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-18943-8. — Texkct : anekrpoHHbI# // OOpa3zoBarenbHas miatgopma FOpaiT [caitt].
— URL: https://urait.ru/bcode/560444

5.2 JlonosiHUTEIBbHAS JIMTEpPaTypa

Ponnonos, B. H. ®usuka : yueGHoe mocobue anst By3oB/ B. H. PonmonoB. — 2-e u3n.,
uctp. u gom. — Mocksa : U3marensctBo Opaiit, 2024. — 236 c. — (Bricmiee obpa3oBaHue). —
ISBN 978-5-534-20787-3. — Texkct : anekrpoHHbIH // OOpa3oBarenbHas miatgopma FOpaiT [caitt].
— URL: https://urait.ru/bcode/558786

Iopnau, B.B. ®wusuka. CamocrosTenbHas paloTa CTyneHTa : Yy4yeOHUK JUIsl BY30B /

B. B.Topnau, H. A. UBanoB, M. B. [Inactuanna. — 2-e¢ wu3n.,, wuchnp. u jgom. — Mocksa :
WznarensctBO IOpaiit, 2024. — 168 ¢. — (Bsicmiee o6paszoBanue). — ISBN 978-5-9916-9816-0.
— Teker : oanextponnbii // OOpazoBarenbHas mmiatdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/561804

5.3. Pecypchbl nHpOPMAIIHOHHO-KOMMYHUKAIIMOHHOI ceTH « UHTEepHET»

Anpec UnTepHeT pecypca Hassanue MHTepHeT pecypca Pexxum nocryna

WnuTepHeT-yHIBEpCUTET WHGOPMAITHOHHBIX

http://intuit.ru/ N CBOOOIHBIN
TEXHOIOTUH
. Caiit )xypHaia «BeCTHUK KOMIIBIOTEPHBIX o
http://vkit.ru/ yp Up CBOOOIHBIN
1 MHPOPMAITHOHHBIX TEXHOIOTHI
CBoOoTHAs 0ONIEIOCTYHAS MYJIbTHSA3bIY-
http://ru.wikipedia.org/. Hasl YHUBEpCaIbHAs HHTCPHET-IHIUKIIOIE- CB0OOIHBIH

s

6. METOINYECKUE YKA3ZAHUA IS OBYYAIOIIINUXCA

Hucuunnuna «®uU3MKa» K3ydaeTcs B TE€YEHUE JBYX cemecTpoB. [lpu miaHupoBanuu u
OpraHu3ali BPEMEHU, HEOOXOJUMOTO Ha H3y4YeHHE OOyYaroluuMCs JUCHIMIUIMHBI, HE0OXOAMMO
MPUACPKUBATHCS CIETYIONIUX PEKOMEHIAlNN.

B nepron Mexay cecCusiMH CTYAEHTBI TIOJKHBI BECTH KOHCIIEKT JICKIUWA, U3y4aTh TEOPETH -
YECKU MaTepuall B COOTBETCTBUU C MPOrPaMMOM Kypca, BBINOIHATH MPEUIOKEHHBIE MPernojia-
BaTeJIeM 3a/IaHUs JIJIsl CAMOCTOSITEIILHOM paObOTHI, TOTOBUTHCA K C/aue 3a4eTa M SK3aMeHa, nmpopada-
ThIBasi HEOOXOJUMBIN MaTepHall COTJIaCHO MEPEYHIO BOMPOCOB JIJIsl MOJATOTOBKU K 3a4eTy U dK3aMe-
HY U CIIUCKY PEKOMEHJI0BAaHHOMW JIUTEPATYPhI.

BrimonHeHue 1abopaTopHBIX pabOT OTHOCHUTCA K YHCITy 00s3aTelbHBIX BUIOB padort. [lepen
BBITIOJTHCHHEM Pa0OTHl HEOOXOUMO BHUMATEILHO O3HAKOMHUTHCS C TCOPETHUCCKHM MaTCPHAIIOM,
MPEJICTABICHHBIM B METOJUYECKHX yKa3aHUSAX K COOTBETCTBYIOIIEH JabopaTopHoil pabote. [Ipu
HEO0OXOJAMMOCTH MOKHO BOCTIOJIB30BATHCS PEKOMEHIyeMOi uTepaTypoil. B xo/ie BeImoaHEHUs pa-
00TBhI HEOOXOAMMO PYKOBOJACTBOBATHCS MOPSIIKOM BBITIOJIHEHUS Ta00OPaTOpHOI pabOThl U yKa3aHH -
SIMH TIPETIOJIaBaTelisd, MPU 3TOM JIOJKHBI COOIOAAThCS MpaBUia TEXHUKHU Oe3omacHocTu. Pesynbra-
TOM BBITIOTHEHUS pAOOTHI SIBISIETCS OTYET, KOTOPBIHA TOJKEH OBITh aKKypaTHO 0(OPMIICH U BBINOJ-
HEH B COOTBETCTBUU C TPEOOBAHUSIMHU, PUBEICHHBIMU B METOJMYECKUX YKa3aHUSIX.

B ykazanHoe mpernojaaBarerieM BpeMs OOydaromiMecs 3allldIIaloT OTYETHl. 3alluTa Mpo-
BOJUTCS B BHJI€ COOECEIOBAHUS IO KOHTPOJBHBIM BOIPOCAM, MPUBEICHHBIM B METOAMYECKUX yKa-
3aHusaX. KpoMe Toro, mpemnojaBarenb MOXKET 3a7aBaTh JOMNOJHUTEIbHBIE BOIPOCHI, KACAIOUIUECS



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

pe3yNbTaTOB YKCIIEPUMEHTA, BHIBOJOB IO pe3yjbTaTaM OMBITOB U T.I. K mpomexxyTouHoii aTTecTa-
ITUH JOITyCKAIOTCSl 00yJarOIINecs, BBIMIOTHHUBIINAE BCE JTAOOPATOPHBIC PAa0OTHI U 3all[UTHBIINAC OTYC-
Thl MO0 HUM. [Ipym HanMUYMM 3a70HKEHHOCTH MO JiabopaTOpHBIM paboTam, MO COTJIACOBAHUIO C
npernoiaBaTesieM, BO3MOKHA 3aMeHa pabOoThI 10 BBITOJHEHHIO OTYETa Ha pedepaT 1Mo TeMe COOT-
BETCTBYIOIIETO TaOOPATOPHOTO 3aHSATHUS C TIOCIEIYIOIICH ero 3alUuTON.

B nocnennem cemectpe U3yueHus: AUCHUIIMHBI yUeOHBIM MIJIAaHOM IPEyCMOTPEH KYpCOBOM
npoekT. [Ipu monydyeHuu 3agaHus, HEOOXOAMMO BHHMATEIHHO C HUM O3HAKOMHUTHCS U, B CIIydae
BO3HUKHOBEHHUS BOIIPOCOB, 33JIaTh MX IPEINOJaBaTelio. PeryiaspHoe MocelmeHne KOHCYJIbTAlUH,
BHUMATEIbHOE U3YYCHHE METOJUYECKUX YKa3aHUI K BBITIOJHEHHIO KypCOBOTO MPOEKTA, a TaK ke
cTporoe coOJroficHre rpaduKka BBITIOJHEHHS MPOCKTa MO3BOJIMT WM30ekaTh HEHYXHBIX MPOOJIEM.
OreHka 3a KypcoBO#M MPOEKT BBICTABISETCS 1O PE3yIbTaTaM €ro 3alUuThl.

B Teuenne CEMECTPA U BO BpEMs CECCUU OCHOBHBIM BUAOM IMOATOTOBKHU ABJIAKOTCA CaAMOCTO-
aTe’bHbIe 3aHATHA. OHU BKIIIOYAIOT B ce0sl M3YUYCHHE BOIIPOCOB, BLIHECEHHBIX HAa CAMOCTOSTEIHHOE
n3ydeHue, opopMIIeHHE OTYETOB IO JTa0OPaTOPHBIM paboTaM, KypcOBOE MMPOCKTUPOBAHUE, a TAK KE
MOJITOTOBKY K MPOMEXKYTOUHOM aTTeCTalluu

CucremaTtuueckasi paboTa B COOTBETCTBUU C NMPOTrpaMMON JAUCHUIUIMHBI — YCIOBHE YCIelll-
HOT'O OCBOCHHSI MaTepHaa.

MeToanuyeckue peKOMEHAAIMHU 110 00y4eHH IO JTUI] ¢ OTPAHUYEHHBIMHU

BO3MOKHOCTHMMU 3/1I0PpOBbSI U HUHBAJINI0B

OcBoeHHe AUCHUIUIMHBI OOYYarOIIMMUCA C OTPAHUYCHHBIMU BO3MOXHOCTSMHU 3/10POBbS
MOJKET OBITh OpPraHM30BAHO KAaK COBMECTHO C JAPYTUMHU OOYYaIOIIUMUCS, TaK U B OTICIHHBIX
rpynnax. [Ipennonararorcs crnienuaabHble YCIOBUS AJIs MOJTydYeHUs: 00pa3oBaHusl 00y4daronUuMuUCs ¢
OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBSI.

[Tpodeccopcko-nenarornyeckiii cocraB 3HAKOMUTCS C  IICHUXOJOT0-(hU3HMOJOTHYECKIMHU
OCOOCHHOCTSIMU OOYYArOIIMXCSl WHBAIUIOB W JIUIl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 370POBBSI,
WHAMBUAYAIbHBIMU MIPOrpaMMaMiu peabUIuTaluu UHBAIUIOB (mpu Haiauuuu). [lpu Heobxoaumo-
CTH OCYILECTBISETCS JOIOJHUTENbHAsA MOAJAEPKKa IPENOJaBaHUs THIOTOPaMH, IICHXOJIOTaMu,
COLIMATILHBIMU PAaOOTHUKAMHU, MPOIIEAIINMHU OATOTOBKY aCCUCTEHTaMH.

B cooTBeTCTBUU C METOAMYECKUMHU peKOoMeHIanusMu MunobpHayku PD (ytB. § ampens
2014 r. N AK-44/05BH) B Kypce TMpeamnoiaraeTcsi HCIOJIb30BaTh COIMAIbHO-aKTUBHBIC U
pediekCuBHBIE METO/IbI O0YUYECHHUSI, TEXHOJIOTUU COLMOKYJIBTYPHOH peadMINTaluu C IeNbI0 OKa3a-
HUSl TIOMOIIM B YCTAaHOBJIEHUU TOJHOLIEHHBIX MEXKJIMYHOCTHBIX OTHOIICHHUN C APYTUMHU CTYJICH-
TaMH, CO3JIaHMH KOM(OPTHOTO INCHUXOJIOTUYECKOTO KJIMMaTa B CTyAeHdeckoi rpymnme. Ilogbop u
pa3paboTka y4eOHbIX MaTepuaioB MPOU3BOAATCS C YYETOM MPEJOCTaBICHUS MaTepHraia B pa3jind-
HBIX (hopMax: ayMaTbHON, BU3YAIbHOH, C UCIIOIH30BAHUEM CIICIIUATBHBIX TEXHUYCCKUX CPEACTB U
MH(GOPMAIIMOHHBIX CUCTEM.

Menunamarepuaibl TakKe CJIEAYET UCIOIb30BaTh U aJalTUPOBATh C YY€TOM MHIUBUAYaJb-
HBbIX ocoOeHHOcTel 00ydeHus ui ¢ OB3.

OcBoenne aucuumiuHel aunamu ¢ OB3 ocymiecTBisieTcss ¢ UCHOJIb30BAaHUEM CPEACTB
o0ydeHus OOIIET0 U CIEeUUaIbHOI0 Ha3HAUYEHHUS (IIEPCOHAIBLHOTO U KOJUIEKTMBHOIO HCIOJIb30Ba-
HUs). MarepuanbHO-TeXHHYECKOe 00ecTieueHHe MpeyCMaTpUBaeT MPUCIIOCOONICHHE ayAUTOPHHA K
Hyx71aMm jui ¢ OB3.

®dopma npoBeIeHUs aATTECTALUH IJIs1 CTYACHTOB-MHBAIHNIOB YCTAHABIMBACTCS C yU€TOM HH-
TUBUAYaIbHBIX Mcuxodusnueckux ocodbennocret. Jlns crygentoB ¢ OB3 npenycmarpuBaetcs 1o-
cTynHas (popMa mpeoCcTaBIeHHS 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

® B IEYATHOW WJIU DJIEKTPOHHOW (GopMme (I JUI[ C HAPYIICHUSIMHU OTOPHO-/IBUTATEIHLHOTO
amnmapara);
e B I1e4aTHON opMe WM FIEKTPOHHOU (hOpME C YBEINUESHHBIM MIPUPTOM M KOHTPACTHOCTHIO

(1151 U1 ¢ HApYLIEHUSIMU CITyXa, pedH, 3peHus);

® METOJIOM YTEHHsI ACCUCTEHTOM 3aJaHUS BCIYX (7S JIUI] C HAPYIICHUSIMU 3PSHHS).



CryseHTaM ¢ MHBAJIUIHOCTHIO YBEIMYMBACTCS BpeMs Ha MMOATOTOBKY OTBETOB Ha KOHTPOJb-
HBIC BONPOCHL. {11 TAKUX CTYJIEHTOB IPeyCcMaTpUBACTCS JOCTYIHAs (opMa IPeI0CTABICHUS OT-
BETOB Ha 33JIaHUs, 2 UMEHHO:
® MHCHMEHHO Ha Oymare Wiam HaOOpPOM OTBETOB Ha KOMIIbIOTEpE (IS JIUI] C HAPYIICHHUSIMH
ciyxa, peun);
e BBHIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCTIOJIH30BAHUEM YCIYT ACCUCTEHTA (IS JII]
C HapyIICHUSMHU OTIOPHO-/IBUTATEIIFHOTO ariapara);
e yCTHO (151 JTUI] C HAPYIICHUSIMUA 3PSHHUS, OTTIOPHO-ABUTATEIHLHOTO aIapara).
[Tpu HeoOXomuMOCTH I OOYYAMOIIUXCS C WHBAJIMIHOCTHIO TPOIEAYypa OIICHUBAHHS
pe3yIbTaTOB OOYYEHUSI MOXKET TIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

7. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT' UM,
HPOI'PAMMHOI'O OBECIIEYHEHUSA 1 UTHO®OPMALINMOHHBIX
CHHPABOYHbBIX CUCTEM

[Tpy npoBefcHHWE 3aHATHH IO JUCIMILIAHE HCIOJB3YIOTCS CICIYIOIIME MpOTrpaMMHbBIC
MIPOTYKTHI:

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

2. Microsoft Office 2007 Russian OLP NL AE;

3. JlabopaTtopus «DPuznka

4. Jloctyn K snextponHsM u3aaausam O5C FOPAUT (www.biblio-online.ru)

8. HEOBXOINMAS MATEPUAJ/IBHO-TEXHNYECKAS BA3A
JIeKIIMOHHBIC 3aHSTHUSA:

- ayTUTOPHS, OCHAIIEHHAsI UHTEPAKTUBHOMN TOCKOW MITH TIPOSKTOPOM.
JlaGopaTopHbie pabOTHI:

- naboparopus, ocHaieHHas [IK ¢ ntocrynom B MHTEpHET.

[Ipouee:
- pabouee MecCTO NpernoaBaresis, OCHAIIEHHOE KOMITBIOTEPOM C JOCTyoM B MIHTEpHeT.
Pa3paboTuuk:
Kadenpa UuCy Houent kapenpsr UuCY O.10. PemueBa

(mecmo pabomuwt) (3anumaemast OOJAHCHOCMb) (unuyuansl, pamunus)


http://www.biblio-online.ru/

MUHUCTEPCTBO OBPA3OBAHUA U HAYKU P
OBPA30OBATEJIbBHASI ABTOHOMHAS HEKOMMEPYECKAS
OPTAHUM3AIUSA BBICIHETI'O OBPA3OBAHUSA
«BOJIDKCKUM YHUBEPCUTET umenn B.H. TATUIIIEBA» (MHCTHTYT)

DOoH/ OLICHOYHBIX CPEACTB
«Pusznka»
JUISL HAMPABJIEHUS TOJITOTOBKH

09.03.01 «Pu3uka U BEIYUCIATEIbHAS TEXHUKA))

KBamudukarus (cTeneHs) BoIMYCKHIKA — OaKaiaBpuar

TonesarTu 2024



1 IlepeyeHb KOMIETEHIMI C YKa3aHHEM 3TaNoB UX ()OPMHPOBAHMSA B NpoLecce 0CBOCHUS
0o0pa3oBaTe/IbHOM MPOrpamMMbl

OrneHOYHBIE CpelICTBA Pa3padOTaHbI s ONeHKH TpodeccrnoHanbHbIX KommneTermmid: OTTK-

1. IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JTUCHUITJIMHE

[TnanupyemMble pe3yabTaTbl OCBOEHUS OCHOBHOHM MpodecCHOHaIbHOW 00pa3oBaTelbHOM
nporpammbl (OITOIT) — xommeTeHIIMK OOYYAOLIMXCST OTPENENAIOTCS TPEOOBAaHUSIMU CTaHIapTa IO
HalpaBJICHUIO TOJArOTOBKH (CHENMAIbHOCTH) U (OPMHUPYIOTCS B COOTBETCTBHM C MaTpuUIEi
kommneteHuit OIIOIT (Tabmuia 2)

[Tnanupyemsle pe3ynbTarsl 00ydeHUs: MO JUCLUIUIMHE — 3HAHUS, YMEHUs, HABBIKU U (WJIH)
OTIBIT JACATENBHOCTH, XapaKTepU3YyIOIIUe dTarbl (HOPMUPOBAHUS KOMIIETEHIIMNA W 00€CTICYMBAOIINE
JOCTH)KEHUE MJIAaHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI 00pa30BaTeIbHOI MporpaMmsl, GOPMUPYIOTCS B
COOTBETCTBUU ¢ kKapTamu kommnereHuui OITOIL.

Tabmmna 1
Iliannpyemble pe3yabTaThl 00y4eHHs 10 JUCHHUILINHE
Kon 1 HanmeHoBaHue Koz 1 HauMeHOBaHUE MHIMKATOPA JOCTUKEHUS KOMIIETEHIIUN
KOMIETEHINH
OIIK-1. Cnoco6en nmpumensats | OITK-1.1. IIpumenser €CTECTBEHHOHAYYHBIE 3HAHHSA B
CCTCCTBCHHOHAYHBIC U po¢eCCUOHATBHON IeATeTbHOCTH

001IIenHKCHEPHBIC 3HAHUS,
METOBI MATEMATUYECKOIO
aHaJIM3a U MOJACIHPOBAHMUS,
TEOPETHUYECKOTO U
IKCIEPUMEHTAITLHOTO
HCCIICIOBAHUS B
npodeccuoHarbpHOM
JEATENLHOCTH;

2 OnucaHue nmoka3areJjieil U KpuTepreB OLEHNBAHUS KOMIIETEHIMA HA Pa3JIMYHBIX 3TANaxX UX
(¢opMupoBaHNsl, ONUCAHUE IIKAJ OLlEHUBAHUS

Pesynprarel oOyuenust no nucuuiuinHe «®Pusuka» HanpasiaeHuss noaroroku 09.03.01
«Du3MKa U BBIYUCIUTEIbHAS TEXHUKA» ONPENEISIOTCS MMOKA3aTesIMA M KPUTEPUSIMH OLICHUBAHUS
c(hOpMHPOBAHHOCTH KOMIIETEHIIMI Ha Tanax ux (GOpMUPOBAHUS MPEICTABICHBI B Ta0M. 2.

TabGnuna 2

Mannua COOTBETCTBUSA OLCHOYHLIX CPECACTB 3allVIAaHUPOBAHHBIM peE3yJibTaTaM oﬁyqe}msl

Komnierenu OreHOuUHbIE CpEICTBA
u

Texymuii KOHTPOIb [IpoMexyTOUHBIN KOHTPOJIb (3a4ET)

OneHounoe Ouenounoe 3auer OK3aMeH
cpeactso 1 CpeAcTBo 2 (BompocHI K (BompoCHI K

(maboparopnoe 3a4eTy) 9K3aMEHY)

3a/TaHMS)
OIIK-1 OIIK-1.1. OIIK-1.1. OIIK-1.1.




IToka3ares 1 KpUTEPHHU OLleHUBAHUSA CPOPMHPOBAHHOCTH KOMIIETEHIUH (IIPOMEKYTOUYHOT O
KOHTPOJIfA)

Ha »rame mnpoMexyTOUHOW aTrTecTalliM MCIIOJIB3YETCS CHUCTEMA OLIEHKM YCIIEBAEMOCTH
oOyyaronuxcsi, KoTopas TMO3BOJSIET MpenojaBaTeil0 OIEHUTh YpOBEHb OCBOCHHS MaTepuasa
oOyuaromumucsa. Kpurtepun oneHuBanust cHOpPMUPOBAHHOCTH IUIAHUPYEMBIX  PE3y/IbTaToB
o0yueHus (IeCKpUNTOPOB) MpeacTaBieHbl B kapTe komneteHuuu OIIOIN.

@dopma OLICHKM 3HAHMWI: OLEHKA - 5 «OTIMYHO»; 4 «XOpOoLIO»; 3 «yIOBIETBOPUTEIBHO»; 2
«HEYNOBJIETBOPUTENbHO».  JlabopaTopHble  pabOThI, MpaKTUYECKUE  3aHATUSA,  IPAKTHKA
OLIGHUBAIOTCA: «3a4eT», «He3ayeT». Bo3MOXHO Hcnonb30BaHne 0alIbHO-PEHTHHIOBOM OIICHKH.

Ixkana oneHUBaHUA:

«3aueT» — BBICTABISETCA, €CJIM C(OPMHUPOBAHHOCTD 3asBJICHHBIX JIECKPUITOPOB KOMIIETCHIIMNA Ha
51 % u 6oree OLICHUBAETCA HE HUXKE «YIOBIETBOPUTEIHHO» MPHU YCIOBUU OTCYTCTBHSI KpUTEPHUS
«HEYNIOBIICTBOPHUTEIbHO». BhICTaBnseTCsl, Korma OOydarolMiCs TOKa3blBaeT XOPOIIUE 3HAHUS
M3yYEHHOTo Y4YeOHOro Marepuana; CaMOCTOSITENbHO, JIOTUYHO U TOCJEeNIOBaTeIbHO H3JaraeT u
UHTEPIpPETHPYET MaTepuanbl Y4eOHOro Kypca; IMOJHOCTBIO PACKPHIBAET CMBICT INpEnIaraeMoro
BOIPOCA; BJaJIeeT OCHOBHBIMU TEPMUHAMH U MOHATHSIMH M3YYEHHOTO Kypca; MOKa3bIBaeT YMEHHE
NIEPEIOKUTH TEOPETUUECKNE 3HAHUS Ha MPEATNONIAracMblii IPAKTUUECKUH OTIBIT.

«OTJINMYHO» — BBICTABISETCS, €CIIU CPOPMHUPOBAHHOCTD 3aBIECHHBIX JIECKPUIITOPOB KOMIIETEHIIUI
_ 85 % Oonee (B coorBercTBUM ¢ Kapramu kommereHuuid OIIOII) ouenuBaercs KpUTEpUSIMU
«XOpOUIO» M «OTIMYHO», MPHU YCIOBUU OTCYTCTBHUSI OLIEHKH «HEYIOBJIETBOPUTEIBHO»: CTYAEHT
MOKa3aJl TMpOYHble 3HAHWA OCHOBHBIX TIOJIOKEHUH (PAKTHYECKOro Marepuana, YyMEHHUe
CaMOCTOSITENIbHO pelIaTh KOHKPETHbIE MPAKTUYECKHUE 3a/1a4ul MOBBIIIEHHOW CI0XKHOCTH, CBOOOIHO
UCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYpy, JeiaTh 000CHOBAHHBIC BBIBO/BI U3 PE3Yy/IbTaTOB aHAIU3a
KOHKPETHBIX CUTYallNl;

«Xopouo» — BBICTABIIIETCS, €CU C(POPMUPOBAHHOCTH 3ASIBICHHBIX JECKPUITOPOB KOMIETEHIIUI
Ha 6/ % wu 6onee (B coorBeTcTBUU ¢ KapTamu komneteHiui OIIOIT) oneHnBaeTcs KpuTepusiMu
«XOpOILIO» U «OTIIMYHO», IIPU YCIOBUH OTCYTCTBHSI OLIEHKH «HEYIOBIETBOPUTEIBHOY, JOITYCKAETCs
OILICHKA «YyJOBJIETBOPUTENIBHO»: OOyUalOUIUiicsl MOKa3aJl MPOYHbIE 3HAHUS OCHOBHBIX IOJIOKEHUI
(akTHUECKOro MaTepualia, yMEHUE CaMOCTOSTENIbHO pellaTh KOHKPETHbIE MPAaKTUYECKHE 3aJadH,
MIPETyCMOTPEHHBIE pabodeil MmporpaMMoil, OPHUEHTUPOBATHCS B PEKOMEHIOBAHHOW CIPAaBOYHON
JUTEpaType, yMEET IPABUIIBHO OLIEHUTD IOJIyYEHHBIE PE3YIbTaThl aHAIN3a KOHKPETHBIX CUTYalN;
«YI10BJIETBOPUTEJIbHO» — BBICTABISAETCS, €CIM CHOPMUPOBAHHOCTh 3asIBICHHBIX JI€CKPUIITOPOB
KoMrieTeHIM 51 % wu Gonee (B cooTBeTcTBUM ¢ Kapramu kommereHiuii OITOII) onenuBaetcs
KPUTEPUSMHU «YJOBJIETBOPUTEIIBHO», «XOPOIIO» U «OTIMYHO»: OOydarolIMics TOKa3aJl 3HaHUE
OCHOBHBIX TIOJIOKEHHH (PAKTUYECKOTO Marepuana, yMEHHE MOJIYYHUTh C IMOMOILBIO MPEroiaBaTes
MIPAaBWIBHOE pPELICHHE KOHKPETHOM MPaKTHUECKOW 3aJad M3 YMcia MPedyCMOTPEHHBIX paldoueit
IIPOrPaMMOii, 3HAKOMCTBO C PEKOMEHIOBAHHOM CIIPAaBOYHOM JIUTEPATYPOI;

«HeynoBierBopurtenabHo» «He3auer» — BbicTaBisgercs, eciu C(HOPMHUPOBAHHOCTH 3asBICHHBIX
JIECKPUIITOPOB KOMITETeHIIMH MeHee uyeM S5/ % (B COOTBETCTBUM C KapTaMH KOMIIETCHIIUN
OIIOII): mpu oTBeTe 0OYyHArOIIETOCS BBIIBIWINCH CYIIECTBEHHBIC MPOOETHI B 3HAHUSX OCHOBHBIX
NOJOXKEHUH  (pakTHyeckoro Marepuanga, HEYMEHHME C TIIOMOIIbIO IpernojaBareis IOJyYUTh
MIPAaBWIBHOE pPELICHHE KOHKPETHOM MPaKTHUECKOW 3aJad M3 YMcia MPedyCMOTPEHHBIX paldoueit
pOrpaMMOi yueOHOH TUCIMITIMHEIL.

OTBeTbl U pelieHus OO0ydaroluXCs OLEHUBAIOTCS MO CIEAYIOUUM OOUIMM KPUTEPHUSIM:
pacrio3HaBaHME  TpoOieM;  OmpeneieHWe  3HAYUMOM  MHpOpPMAnUM;, aHaiau3  mpoliem;
apryMEHTHPOBAHHOCTh; HCIIOJIb30BAaHUE CTpAaTerwif; TBOPUECKUH MOJAXOM; BBIBOJBI, 0OIIas
IPaMOTHOCTb.

CooTBeTcTBHE KpUTEPHEB OICHUBAHMUS CGHOPMUPOBAHHOCTH IUIAHUPYEMBIX pe3yJIbTaToOB
00y4eHus (JIECKPUIITOPOB) CHCTEMaM OIICHOK MPE/ICTaBIEeHO B TaOl.



Tabnuna 4
WNHTterpanbHas orieHKa

Kputepun TpaaunnroHHas OlleHKa bannpHO-pedTHHTOBAs OlleHKa
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, He3auer 0-50
5,4,3 3aueT 51-100

OOyuaromuecst 00s13aHbI C1aBaTh BCE 3a/IaHMsI B CPOKHU, YCTaHOBIIEHHBIE mpernoaaBareneM. OreHka

«YIIOBIIETBOPUTEIIBHO» MO

JUCHUIIIINHE, MOXET BBICTABIATHCA n npu HEITOTHOM

c(OPMUPOBAHHOCTH KOMITETEHIIMH B XOA€ OCBOCHUS OTAEIBHON y4eOHOW TUCHUIUTMHBI, €CIH MX
¢dopmMupoBaHUe TpeAroaraeTcsi MPOJODKUTH Ha Ooyiee MO3MHUX dTamax oOy4yeHus, B Xoue
U3YYEHUS JPYTHX YIeOHBIX JUCIUILIIHH.

Iloka3aTe/u M KPpUTEPUH OLIEHKH JOCTHKEHUI CTYIeHTOM 3allJIAHUPOBAHHBIX Pe3y/1bTATOB
OCBOEHUS TUCHHUIUIMHBI B X0/Ie TeKYLero KOHTPOJIsl U IPOMEKYTOYHOI aTTecTAlnu

Onenxa, Kpurepun
YPOBEHb
«OTJIIMYHOY, CTyneHT TOKaszajd TMpOdYHbIE 3HAHWSA OCHOBHBIX MOJOKEHHH (HaKTHUECKOTO
MOBBIIICHHBIA | MaTepuasa, yMEHHe CaMOCTOATENbHO peliaTh KOHKPETHBIE 1a00OpaToOpHbIE 3a1a4u
YPOBEHb MIOBBIIIEHHON CJIO)KHOCTH, CBOOOIHO HCIIONB30BATh CIPABOYHYIO JIUTEPATYPY,
Jienath 000CHOBAaHHBIE BHIBOJIBI U3 PE3YJAbTATOB aHAJIN3a KOHKPETHBIX CUTYAIH
«XOpOILIOY, CTyneHT TOKaszajdl TMpOYHBIE 3HAHHWSA OCHOBHBIX MOJOKEHHH (HaKTHIECKOTO
MOPOTOBBIN MaTepuana, YMEHHE CaMOCTOSTEIbHO pellaTh KOHKpPETHbhIe JabopaTopHbIe
YPOBEHb 3ajJaud, MpelyCMOTpEeHHble pabouell MporpamMMoM, OpPUEHTUPOBATHCS B
PEKOMEH/IOBAaHHOM CIIPAaBOYHOW JIUTEparype, yMeeT TMPaBWIBHO OLEHUTh
IIOJIYYEHHBIE PE3YJIbTaThl aHAJIN3a KOHKPETHBIX CUTyalui
«ynoBieTBopuT | CTyIeHT MoKa3aJll 3HAaHHUE OCHOBHBIX NOJOKEHHH (hakTHUyecKkoro marepuasna,
€JIIBHOY, YMEHHE IIOJy4UTh C [IOMOIIBK) IIPENOJABATENsl IMPABWIBHOE pEUICHUE
IIOPOTOBBIN KOHKPETHOM 1a0opaTopHOM 3ajaud M3 4YHciIa MNPEdyCMOTPEHHBIX paloueid
YPOBEHb IIPOrpaMMoOii, 3HAKOMCTBO C PEKOMEHIOBAaHHOM CIPAaBOYHOU JIUTEPATYPOH
«HeynosnetBop | Ilpu oTBeTe cTyneHTa BBHIIBUIINCH CYIIECTBEHHBIE MPOOEIIbI B 3HAHUSAX OCHOBHBIX
UTEIBHOY, MOJIOKEHUH (PaKTUUECKOro MaTepuaia, HEyMEHHE C MOMOIIBIO MpenojaBaress
YPOBEHb HE MOJIyYUTh IIPABUIIBHOE DPEIICHHE KOHKPETHOM MPAKTUYECKOW 3aJadyd U3 4ucia
chopMupoBaH | MPETYCMOTPEHHBIX paboUuel MPorpaMMon y4eOHOM TUCITUTIITHHBI

3 TunoBble KOHTPOJIbHBIC 32JaHUSI WM MHbIe MaTepHaJbl, HCOOX0AUMBIE ISl OLEHKHU
3HAHUI, YMEHHWiH, HABbIKOB W (WIH) ONbITA JIeATEJbHOCTH, XAPAKTEPU3YIOUIUX ITaNbI
(popMHpOBaHMS KOMIIETEHIIHII B IpoIecce OCBOCHUSI 00pa30BaTeIbHOI POrpaMMBbl

OueHouHoe cpeacTno 1 (;iadbopaTopHoe 3a1aHMs)

Paznes, Tema Homep u Tema j1abopaTopHoii padoThI
AUCHMILINHBI
Tema 3.1 JlaGoparopuast pabora Ne 1,2,3. HccrmegoBaHue 3IEKTPUUYCCKOTO
OJIS1.
Tema 3.2 JlaGoparopnas pabora Ne 4. Onmnpenenenue DJIC U BHYTPEHHETO
COIIPOTHUBJICHMSI HCTOYHUKOB MIEKTPUUYECKON IHEPIHH.
Tema 3.2 Jlaboparopnass pabora Ne 5,6 OmpeneneHue  yAEIbHOTO




COIIPOTUBJICHUA u MOIIHOCTH IMPOBOJHUKA (I/ICCJIe[[OBaHI/Ie
ANEKTPUUECKOH TIETH).

Tema 3.3 Jlaboparopnass pabora No 7. HccnenoBanre 3aBHCUMOCTH
COIIPOTHUBJICHHSI METAJUIOB OT TEMIEPaTyphl

Tema 3.3 Jlaboparopuast pabora Ne 8.9. HccnenoBanre 3aBUCUMOCTH
COTIPOTHUBJICHHUSI MMOJIYIPOBOIHUKA OT TEMIIEpaTyphI.

Tema 3.4 Jlaboparopnas pabora Ne 10. McciienoBaHne MarHUTHOTO TTOJISI

Tema 3.4 JlaGoparopnast pabora Ne 11,12. HccnenoBanue mnoseneHus
BEIICCTBA B MATHUTHOM TI0JIE

Tema 3.5 JlaGoparopnass  pabora  Ne 13,14,  U3yueHue  sBICHHUSA
AIEKTPOMArHuTHOM 4 MHIYKIIHH.

Tema 4.1 JlaGoparopHas pabora Ne 15,16. M3ydenne koneOaHWii MasITHUKOB

Tema 4.2 JlaGoparopnast pabora Nel7. M3ydenusi pe3oHaHCca B JIEKTPUUCCKOM
KOJICOATCIIbBHOM KOHTYDE.

Tewma 4.2 Jlabopatopnass pabGora NelS§,19. YerporictBo m  pabota
TpaHchopmaropa.

Tema 4.3 JlaGoparopnast  pabora  Ne20. Omnpenenenne  nokasarelns
MPEJIOMIICHHS CTEKJIA.

Tema 4.3 JlaGoparophas pabora Ne21,22. HM3mepeHue JIMHBI CBETOBOM BOJIHBI
C IOMOIIBIO TU(HPAKIIMOHHON PEIICTKH.

Tema 5.1 JlaboparopHas pabora Ne23,34,25. M3yuenue siBnenue Ghorodpdexra

Kpurepun KOHKpeTHOro oneHo4Horo cpeacrsa (coraacuo IHOJTOXKEHHUIO
0 MPOMEKYTOYHOM arTecTanuu ody4aromuxcss BYuT
10 MPOrpaMMaM BbICIIero 00pa3oBaHusi — MporpaMMaM 0akajiaBpuara u NporpaMmMam

crenuagnuTeTa)

[To uToram TecTHpoOBaHUS OLIEHKA 3HAHUN OOyYaroIIerocs MPOU3BOAUTCA B COOTBETCTBUU CO

CJIENYIOIIUMH KPUTEPUAMU:

npaBMIbHBIX 0TBETOB 0-39% — «HEYyI0BIETBOPUTEIHHOY/«HE 3a4TEHOY;
NpaBUIBHBIX 0TBETOB 40-59% — «yOBIETBOPUTEIBHO»/«3AUTEHOY;
MPaBUIBHBIX 0TBETOB 60-79% — «XOPOLIO»/«3aUTECHON;

npaBUIbHBIX 0TBETOB 80-100% — «OTIMYHO»/«3a4TEHO.

IIpomMe:RyTOYHBII KOHTPOJIb

[lepedenp KOMIIETEHIIUN U UHIUKATOPOB JOCTHXKCHHSI KOMITETEHIIUM, /TSI OLIEHKH
c(hOpMHUPOBAHHOCTH KOTOPBIX UCIIONB3yeTcs NaHHbIi DOC

Ko 1 HaumenoBanue
KOMIIETCHIINU

KOZ[ 1 HAUMCHOBAHNEC MHAUKATOPA JOCTUIKCHUA KOMIICTCHIINU

OIIK-1. CiocobeH npuMeHSTh
€CTeCTBEHHOHAYYHBIEC U
00IIIenHKeHEPHBIE 3HAHUS,
METOJIbI MATEMATHYECKOTO
aHan3a U MOJICIMPOBAHUS,
TEOPETUIECKOTO H
9KCTIIEPUMEHTAILHOTO
UCCIIeIOBAHMUS B
npodeccruoHamsHOM
JeSITENbHOCTH;

OIIK-1.1. [IpumeHsieT ecTeCTBEHHOHAYYHBIE 3HAHUS B IPO¢eCCHOHATBHOM
JeSITETFHOCTH




Homep
3agaHus

CopepxaHue 3apgaHus

MpaBuNbHLIN OTBET Ha
3apaHue

1.

B noHsiTMe cucTeMbl oTcHeTa BXOANUT

BapwuaHThl oTBETA:

a) Teno oTcyeTa U CBA3aHHas C HUM cUCTEMA KOOpAMHaT
6) cuctema koopamHaT 1 Npubop ANs U3MepeHUst BpeEMEHU
B) TENO OTCYETA, CBSA3aHHAas C HUM CUCTEMAa KOOpAUHAaT m
npubop AN U3MEepPEHMS CKOPOCTH

r) cuctema KoopauHat

B) TENO OTCYETA,
CBSI3aHHas C HUM cucTema
KoopauHat v npubop Ans
N3MepPEHNst CKOPOCTH

TpaekTopuen HasbiBaeTcA

BapuaHThl oTBETa:

a) Mofynb NnepemMeLleHns Tena

6) BEKTOpP, NPOBEAEHHbIV N3 Havana koopanHaT B KOHEYHOE
NonoXXeHne MaTepuanbHOW TOYKU

B) NUHWSA, ONMHA KOTOPOW paBHa BenuynHe nepemMeLLeHns
MaTepuanbHON TOYKM

r) NMIMHUS, KOTOPYIO ONMCLIBAET MaTepuarnbHas To4ka npu
OBUKEHMM

r) MMHUS, KOTOPYIO
ONUCbLIBAET MaTepuanbHasi
TOYKa NPV OBVDKEHUU

MepemelueHne — aTo

BapuaHTbl oTBETA:

a) NPOMAEHHbIN TENoM NyTb

6) BeKTOp, Ha4Yarno KOTOPOro coBnagaeT C Ha4YanbHbIM
nonoXxeHneMm marepuarnbHON TOYKM, a KOHeL, — C KOHEYHbIM
B) ANVHa OoTpeska, Hayano KOTOpPOoro CoBnagaeT C
Ha4arnbHbIM NOMOXEHNEM MaTepuanbHOM TOYKN, @ KOHeL, — C
KOHEYHbIM

r) BEKTOp, Ha4ano KOTOpOro COBNaaaeT C KOHEYHbIM
NONOXEHNEM MaTepuanbHON TOYKW, 8 KOHeL — C HavarbHbIM

©) BekTOp, Ha4ano
KOTOpOro coBnagaet ¢
HayarnbHbIM MONOXEHUEM
MaTepuarnbHOM TOYKM, a
KOHEL, — C KOHEYHbIM

lMponaeHHsbIn NyTb — 3TO

BapuaHTbl oTBETA:

a) BEKTOp, NPOBEAEHHbIN U3 Havana KoopavHaT B KOHEYHOe
NONOXEeHNE TOYKM

0) onuHa TpaekTopumn

B) NUHWSA, KOTOPYIO ONUCbIBaET MaTepuansHas Touka npu
ABVXXEHUM

r) MoAyrnb BeKTopa nepemeLleHus Tena

©) annHa TpaekTopun

YckopeHue — aTo

BapuaHTbl oTBETA:

a) nepsas NPOU3BOAHAsA OT BEKTOpPA CKOPOCTU
mMaTtepuanbHON TOYKM MO BPEMEHU

6) BTOpasi Nnpon3BogHas OT BENMMYNHBI CKOPOCTU
MaTepunanbHOW TOYKM MO BPEMEHM

B) NnepBasi Npon3BogHas OT NPOMAEHHOro MaTepumarnsHON
TOYKOW NYTU MO BPEMEHMU

r) nepeasi NpoM3BogHas OT pagnyc-BeEKTopa No BPEMEHM

a) nepeas nponssoaHas oT
BEKTOpa CKOpOCTH
maTtepuanbHON TOYKU Mo
BPEMEHM

MyTb, NPOVAEHHbLIN NPU PABHOYCKOPEHHOM ABWXEHUM,
BbluMcnseTcs no dopmyne
BapuaHTbl oTBeTA:

at’
a) s=vyil+—
2

at’
B) s =vjgt——
2
B) s =Av¢

I') s=v Af

2

a
a) s=vt+—
2

MyTb, NpOMAEHHBIN NPYU paBHO3aMeANIEHHOM OBWXKEHWM,
BbluMcnserca no hopmyrne
BapuaHThl oTBETA:

at’
a) s=vil+—
2

n

6) S:V()t_T




at’
6) S = V()t - 7

B)S::Avt
ﬂ s=v At

HopmanbeHas cocraBisitonas yCKOpEHHUst
MaTepUaIbHOM TOYKH MPHU JBHKEHUU 10
KPUBOJIMHENHON TPAEKTOPUU

BapuaHTtbl oTBeTa:

a) mapasuiesibHa BEKTOPY CKOPOCTH

6) nepneHIuKyIsIpHa BEKTOPY YCKOPEHUS

B) MEPICHANKYJSIpHA BEKTOPY CKOPOCTH

r) COBIAAAET 10 HANPABIICHUIO C TAHT€HIIUAIBHON
COCTaBJISIFOIIEH YCKOPEHHUS

B) MEpPIEHIUKYIISIPHA
BEKTOPY CKOPOCTH

BekTop MrHOBEHHOWN CKOPOCTH

BapuaHTbl otBeTa:

a) HanpaeneH Mo KacaTenbHOW K TpaekTopum
6) HanpaBneH No HOpManu K TpaeKkTopum

B) paBeH Hyro

r) MOXET ObITb HanpasneH Kak yroaHo

a) HanpaeneH no
KacaTesnibHOW K TpaeKkTopumn

10.

OnpepeneHuve yrnoBown CKOPOCTH BbipaxkaeTcs hopmMynon

BapuaHThl oTBETA:
a) w=2xv

0) a):@
dt
B) W=, — &t

ry @=aw,+é

dt

11.

Mpu aBWXEHUK Tena no KPMBOMNMHENHON TpaekTopum
NMorHoe YCKOpEeHWe HanpaeBneHo

BapuaHThl oTBETA:

a) B CTOPOHY OBWDKEHUSI

6) nepnenanKynapHO K HanpaBneHWIo OBMKEHNS

B) Kyga yrogHo

r) nod noBbIM YroM K BEKTOPY KacaTernbHOW, HO BCeraa B
CTOPOHY NMoBOpOTA

r) nog no6bIM yrmom K
BEKTOPY KacaTenbHOW, HO
BCEra B CTOPOHY
noBopoTa

12.

Mpu paBHONEPEMEHHOM ABUKEHMM MO OKPYXKHOCTU
BapwuaHThl oTBETA:

a) TaHreHumanbHoe YCKOpeHUe NOCTOSIHHO MO BennynHe
6) HopManbHOEe YCKOPEHUe NOCTOSAHHO MO BEMNUYUHE

B) TaHreHManbHoe YCKOPEeHWe paBHO Hymo

r) HOpMasrbHOE YCKOPEHME PaBHO HYIHO

a) TaHreHuyunansHoe
YCKOpPEHMEe NOCTOSIHHO MO
BeIrnMnM4nHe

13.

Mpy paBHOMEPHOM OBUKEHWUMN MO OKPY>KHOCTU

BapuaHTbl oTBETa:

a) HopMarnbHOe YCKOpPEeHUe MOCTOSIHHO MO BervynHe U
HanpasneHuto

6) HopMarnbHOE YCKOpPEHNE PaBHO HYIHO

B) TaHreHLManbHoe YCKOPEeHWE paBHO HyJo

r) TaHreHumarnbHOe YCKOPeHMe NOCTOSIHHO MO BEMUYNHE U
HanpasneHuo

B) TaHreHuuansHoe
yCKOpEeHWe paBHO HyIo

14.

YrnoBasi CKOPOCTb CBsi3aHa C YaCTOTOM COOTHOLLEHNEM
BapwuaHThl oTBETA:

v
a) w=—
2z
2R
B) w=2xv
2z

rN w=—
1%

B) w=2xv




15.

Yrnosasi CKOPOCTb CBS3aHa C Nepuoaom
COOTHOLLUEHNEM

BaQVIaHTbI OTBETAa.

2
a) w=—

2z
a) w=—
T

16.

ﬂpl/l PaBHOMEPHOM OBWMXEHUN NO OKPYXHOCTU
BaQI/IaHTbI OTBETA:
a) p)=p, +ot

6) ¢(1) =9, +ot’
B) p)=p,+et
nen=g+et’

a) p)=¢, + ot

17.

Mpy paBHONEPEMEHHOM ABWXEHMUM MO OKPYXKHOCTU
BapuaHThl oTBETA:

2
a) ()=, + ot +¢t

1
6) ¢([) =@t @yl +5‘9 r

B) @(1) = @, + Wyt
nNen=g,+et’

1
6) (1) =@, + ot +5£ s

18.

Mpy paBHONEPEMEHHOM ABUXEHWM MO OKPY>XHOCTU

BapuaHTbl oTBETA:
a) a(t) = const

6) () =w,+¢t

B) w(t) =yt + & s

r) a(t)=wyt +%g £

6) w()=w, +¢ct

19.

Mpy paBHOMEPHOM ABUXKEHUM MO OKPY>KHOCTU

BapuaHThl oTBETA:
a) a(t) = const

6) o(t)=w,+et

B) w(t)=ap+&t’

r a(t) = w,t + %g r

a) o(t) = const

20.

TaHreHUManbHOe YCKOPEHVE PaBHO
BapuaHTh! oTBETA:

a) wR’

6) wR

B) —

R
r) eR

r) eR

21.

HopmanbHoe yckopeHue paBHO
BapuaHThbl oTBETA:

a) wR’
6) R

%
B) —
R

r) eR

> | =




22.

3a kakoe BpeMs MibIBYLLMIA MO peKe MioT NponaeT
pacctosiHue 150 m, ecnu ckopocTb ee Tevenns 0,5 m/c?
BapwuaHThl oTBETA:

a) 1,25 muH

6) 3 MuH

B) 5,75 MWH

r) 5 MuH

r) 5 MuH

23.

BbiGepute npaBunbHbIN BapuaHT OTBETA.

Teno 6poLueHo BepTUKanbHO BBEPX C HaYarbHOW CKOPOCTbLIO
6 m/c. Ha kakyto BbICOTY NOAHUMETCS Terno?

BapuaHTbl oTBETA:

a)1,8m

6)2,4m

B) 3,6 M

Nni2m

B) 3,6 M

24.

Touka ABMXKETCS C MOCTOSHHOW CKOPOCThIO MO KPYroBoWn
TpaekTopuu paguyca 3 M. Bpemsi nonHoro o6opoTa paBHO
6,28 c. KakoBa nnHenHas CKOpoCTb TOYKN?

BapwuaHTbl oTBETA:!

a) 3m/c

6) 2 m/c

B) 0,5 m/c

r) 1 m/c

a) 3 m/c

25.

KoopanHaTta TO4KM U3MEHSIETCS CO BPEMEHEM MO 3aKOHY X =
4t + 212. CKOpOCTb TOYKU B MOMEHT BpeMeHU f = 4 ¢ paBHa
BapuaHThl oTBETA:

a) 24 v/c

6) 16 m/c

B) 12 m/c

r) 20 m/c

a) 20 m/c

26.

MaTepuanbHas Touka paBHOMEpPHO BpaLlaeTcs no
OKPY>KHOCTU, COBepLUas oanH obopoT 3a 3 ¢. Yemy paBHa
yrrnoBasi CKOPOCTb TOYKN?

BapuaHThl oTBETA:!

a)1,6c¢’

6)2,1c’

B) 0,8 ¢’

rN1c’

6)2,1c’

27.

Kakne 13 nepevmcrneHHbIx cun:
1) cuna TskecTy,

2) cuna TAroTeHus,

3) cuna ynpyrocTu,

4) cMna conpoTUBEHUs —
ABNAOTCS KOHCEPBaTUBHBLIMU?
BapwuaHThl oTBETA:

a)1,2,3

6)1,2,3,4

B)1,4

r) Tonbko 1

a)1,2,3

28.

Mo »Mmnynbcom Terna NoHUMatT U3NYECKYHD BENTUYMHY,
YMCINEHHO PaBHYI MPON3BEAEHUIO

BapuaHThl oTBETA:

a) Maccbl Tena Ha yCKopeHue

6) macchl Tena Ha ero CKopocCTb

B) CWnbl Ha NyTb, MPONOEHHBINA TENOM

r) CUIbl Ha CKOPOCTb

6) macchl Tena Ha ero
CKOpOCTb

20.

Bo Bcsakon nu cucteme otTcyeTa BbINOMHAETCH NEPBbIN 3aKOH
HbloToHa?

BapuaHThl oTBeTa:

a) BO BCAKOM

6) TONbLKO B HEKOTOPbIX

B) BO BCSIKOW MHEpLUMarnbHON

r) TONbKO B HENOABWXHOM

B) BO BCAKOW
WHepLuMansHon




30.

Mmnynbc Tena paBeH 8 Kr-m/c, a KuHeTnyeckas aHeprust — 16
Ix. Yemy paBHa ckopocTb Tena?

BapuaHThl oTBETAa:

a) 2 m/c

6) 8 m/c

B) 1 m/c

r) 4 m/c

r)4 wm/c

31.

MpyxunHy xecTkocTbio 60 H/M pacTtaHynu Ha 0,2 m, npu
3TOM 3Heprus ynpyron gedopmaLmmn NpyxuHbl CocTaBuna
BapuaHTbl oTBETA:

a) 3 Ox

6) 1,2 Ox

B) 2,4 [x

r) 4,2 0x

6) 1,2 Ok

32.

Ha aBTomobunb maccor 1200 kr Bo BpeMsi ABUXEHNS
JencTByeT cuna TpeHus, paBHas 0,05 cunbl TaxecTn. Kakon
OOImkHa ObITb cuna Taru, passruBaemMasi asTomodunem,
4YTOObI OH ABUrancsa paBHOMEPHO?

BapwuaHTbl oTBETA:!

a) 6 kH

6)60 H

B) 60 kH

r) 600 H

r) 600 H

33.

Onpepenute NonesHy MOLLHOCTb ABUraTenst MOTOLMKNA,
ecnu npu ckopocTtn 30 M/c ero cuna Ttarn pasHa 350 H.
BapuaHThl oTBETA:

a) 21 kBt

6) 12 kBT

B) 10,5 kBT

r) 24 kBt

B) 10,5 kBT

34.

CkopocTb aBTOMOOMIA n3MeHsieTcs no 3akoHy v = 0,5t.
Hantn pesynstupytoLLyto cuny, AeNCTBYHOLLYIO Ha Hero,
ecnu ero macca 1000 «r.

BapuaHThl oTBETA:

a) 1000 H

6) 200 H

B) 5000 H

r) 500 H

r) 500 H

35.

KuHeTnyeckas sHeprus tena, katsiierocsi 6e3 CKonbXXeHus,
onpegenseTcsa opmynon
BapuaHThl oTBETA:

mvz

a) F=——
) 2

I’

6) £ =

+
2 2

36.

Mo kakon n3 npnBegeHHbIX hopmyn onpegenseTca
KMHETMYeCcKas dHeprus Tena, BpallatroLwerocsi BOKpyr
HenoaBUXHOM OCcn?

BapwuaHThl oTBETA:

a) EZWZV-
2

2

6) polo
2

2
mvy

B) E =mgh+

6) gplo”
2




2 2
r) E:ﬂ_FIi
2 2

37.

MoOMEHT uHepLUM Oncka Maccoln m u paguycom R
OTHOCUTENbHO OCU, NeprneHANKYNSPHOI NTOCKOCTM AnUcka U1
NnpoxoAsLLeit Yepes ero LIeHTp, paBeH

BapuaHTbl oTBeTAa:

| R
a) —mR~°
2

r) mR?

a) Lo
2

38.

MOMEHTOM Cunbl OTHOCUTENBHO HEKOTOPOW OCK Ha3blBaeTCA
BapuaHThbl oTBeTA:

a) Nnpou3BegeHne MOAYMs CUMbl HA ANVHY NepneHankynapa,
ONYLLEHHOro Ha NUHWUIO AENCTBUS CUMbl OT OCU BpaLleHns
6) npon3BefeHNe CKOPOCTU Terna Ha ero Maccy

B) Npoun3BeaeHne Macchbl Tena Ha ero yckopeHue

r) npou3BeaeHne Moayrns CUmbl Ha BENUYMHY NepeMeLleHns
Tena

a) Nnpov3BeaeHne Moaynsi
Ccunbl Ha ANnHYy
nepneHauKynapa,
onyuweHHOoro Ha nMHnK
OENCTBUS CUIbl OT OCK
BpaLleHus

39.

MaxoBuWK, MOMEHT MHEpPLIUK KOToporo paseH 40 Kr-m?,
BpaLLaeTcd ¢ yrnoBon CKopocThio 5 pag/c. Ero
KMHETMYEeCKas 3HepPrus paBHa_

BapuaHThl oTBETA:

a) 200 Ox

6) 500 Ox

B) 400 Ox

r) 600 Ox

6) 500 [x

40.

AMNNuTyga rapMoHMYecKoro konebaHms — a1o

BapuaHThl oTBETA:

a) MakcumarbHOE 3Ha4YeHMe CKOPOCTU

6) MakcMmanbHoe 3Ha4YeHne YCKOpeHus

B) OTKINOHEHME OT MNOMOXEHMS paBHOBECUSA B AaHHbIN
MOMEHT BPEMEHMU

r) MakCMmarbHOEe OTKITOHEHME OT NMOJIOKEHNSA paBHOBECKS

r) MakCumarnbHoe
OTKITOHEHWE OT MOSIOKEHMS
paBHoBecusl

41.

Kakas na npmBegeHHbIX (bOpMyJ'I BblpaXaeTt nepunon
konebaHumn NPY>XUHHOIO MadaATHUKa

BaQI/IaHTbI OTBETAa.

a) T*272'\/n—7
k
6) T*27r\/E
m
B) T27z\/g
[
r) T=2/Z'\/z
g

a) T*Zﬂ'\/n—j
k

42.

Kakas u3 npuBegeHHbIx popmMyn BblpaxkaeT nepuos
KonebaHun mateMaTuyecKoro MasTHuka?
BapuaHTbl oTBeTa:

a) T = 272'\/”—7
k
6) T *272'\/5
m
B) 7' = 27[@

r) 7"=27r\/z
g




r Tzzzr\/i
g

43. YeMy paBHO YCKOPEHUE TOYKM, COBEpLUAtOLLEN a) — Aw’ cos(ert + x)
rapMOHUYecKne KornebaHmsa ¢ amnamTygon A 1 LMKNNYECKON
4acToTOM ®, €CNWN 3aBUCMMOCTb KOOPAMHATbI 3TOM TOYKN OT
BPEMEHW 3afaeTcs ypaBHeHuem x = Acos(wt+a)?
BapuaHThl oTBETA:
a) — Aw’ cos(art + )
6) — Acos(wrt + a)
B) — Awcos(wt + a)
A
r) — ;cos(a)t + )
44, Yemy paBHa CKOPOCTb TOYKM, COBEpLUatoLLEN B) — Awsin(wt + )
rapmMoHun4yeckue kornebaHusa ¢ amnnnTygon A n UUMKNNYECKON
4acToTOM ®, €CNWN 3aBUCMMOCTb KOOPAMHATbI 3TOM TOYKN OT
BpeMeHu 3agaeTcs ypaBHeHuem x = Acos(wt+oa)?
BapuaHThl oTBETA:
a) — A’ sin(awt + a)
6) — Asin(awt + )
B) — Awsin(wt + )
A .
r) — Esm(a)t +a)
45, [nuHa ynpyrow BOsHbl ©) 3aBMCUT OT CKOPOCTU
BapuaHTbl oTBETA: BOIMHbI U OT YaCTOThI
a) 3aBUCUT TOSbKO OT CKOPOCTMW BOJSIHbI konebaHumn
6) 3aBUCKT OT CKOPOCTM BOSHbI U OT YacToTbl konebaHumn
B 3aBWCUT TOMbKO OT YaCTOTbI KonebaHui)
r) HE 3aBMCWUT HM OT YaCTOTbl, HU OT CKOPOCTU BOSHbI
46. MpononbHble BOMHbLI pacnpoCTpaHsTCA B) B rasax, XXMAKOCTAX U
BapuaHThl oTBETA: TBEpAbIX Tenax
a) ToNnbKO B TBEPAbIX Tenax
6) TonbKo B rasax
B) B rasax, >XWOKOCTSIX U TBEpAbIX Tenax
r) TONbKO B XMAKOCTAX
47. Maccy 0qHO# MOJIEKYIBI MOKHO OTIPEAETUTh IO GOopMyIie M
BapuaHTbl oTBeTa: 6) M ="~
M A
a) my,=—
N
m, = M
6) ’ NA
B) M, = Ny
M
r) m, Iv;
48. M3oTepmmnyecknm HasbiBatoT NPOLIECC, NPOTEKAOLLMIA ©) Npu NocTosiHHON
BapuaHThl oTBETA: Temnepartype
a) Npu NOCTOsIHHOM OoObeMe
6) Npu NOCTOsIHHOW Temnepartype
B) NpY NOCTOSIHHOM AaBMNEHUN
r) 6e3 TennoobMeHa ¢ OKpyXxaroLen cpegom
49. M306apHbI NPOLIECC ONUCBLIBAETCH YpaBHEHNEM V
BapuaHTbl oTBETA: 6) e const

a) PV = const

6) L const
T




P

B) — = const

r) PV’ = const

50.

AmabaTHBIN MPOIIECC ONMCHIBACTCS YPAaBHCHUEM
BapuaHThbl oTBeTA:
a) PV = const

6) — = const

= const

NN

B)

r) PV7 = const

r) PV’ = const

51.

Kakoe konnm4ecTBo aHepPrun NpUXoAUTCS Ha Kaxayto
cTeneHb cBOOOALI MOCTYNATENbHOMO M BpallaTenbHOro
OBWKeHns?

BapwuaHThl oTBETA:!

a) kT

6) 2T

B) —kT
2

r) ikT
2

r) ikT
2

52.

B kon6e BMecTUMOCTbI0 240 cMm® HaxoaMTes ra3 npu
TemnepaTtype 290 K n gasneHun 50 klMa. KonnyecTtso
BELLECTBa ra3a paBHO

BapuaHThl oTBETA:

a) 0,003 mornb

6) 0,002 monb

B) 0,005 monb

r) 0,004 mornb

8) 0,005 monb

53.

a3 3aHMmaeT o6bem 0,2 M*. Ero oxnaxgaroT npu
NOCTOSIHHOM AaBneHun Ha 25 K, n o6bem cTaHOBUTCS
paeHbiM 0,1 M3, Kakoii 6bina nepeoHavasnbHas Temneparypa
rasa?

BapuaHTbl oTBETA:

a) 65 K

6) 50 K

B) 70 K

r) 80 K

6) 50 K

54.

Pa6ota rasa npu N3oxopHOM npoLecce paBHa
BapuaHTbl oTBETa:

V.
VRT In—=
a) v
6) VAP
B) 0
r) PAV

55.

Mpu agnabaTuyeckoM npouecce
BapuaHTbl oTBETa:

a) 0=4

6) Q=v Cp(T5 - 1))

B) O=v C (I, -T)

r) 0=0

ry 9=0

56.

MepBoe Havyano TepMmoanHaMukn onst agmabaTnyeckoro
npoLecca MOXHO 3anucaTtb B BUAE

BapuaHThl oTBETA:

a) =4

6) A=—-AU

6) A=—-AU




B) O=AU
r A=AU

57. Kakoe 13 npuBeaeHHbIX HUKE BbIPaXXEHWU ABNAETCS 6) PV’ = const
ypaBHeHWeM agmabatbl?
BapuaHThl oTBETA:
a) O=AU+ 4
6) PV’ = const
PV
B) —— =const
T
C’l’
r v C,
58. Pa6orta rasa npu n3oTepmmyeckom npolecce paBHa V.
BapuaHTbl oTBeTA: a) A=vRTIn—=
1
a) A= VRTll’lE
1
6) A= PAV
B) A=0
r) A=vR(T, - T,)
59. Linkn KapHo cocTtouT 13 a) OBYX U30TepM 1 ABYyX
BapuaHThl oTBETA: agnabat
a) AByX U30TepM 1 AByx agnabar
6) AByx n3oTepm 1 AByx nsobap
B) ABYX M30X0p U OABYX agnabar
r) ABYX N30X0p 1 AByx usobap
60. TennoBow aBuratenb MOXeT paboTaTtb Npu YCNoBUX, €CNA B) Temneparypa
BapuaHTbl oTBETA: HarpeBaTens 6onbLue
a) TemnepaTtypa xonogunbHuka 6onblue TemnepaTtypbl TemnepaTypbl
HarpesaTens xornogunbHuKa
6) TemnepaTypa paboyero Tena Bcerga 6onbLue
TemnepaTypbl HarpeBaTens 1 XonoaunbHuKa
B) Temnepatypa Harpesarens bonblue Temneparypsbl
xornogunbHuKa
r) Temnepartypa pabo4ero Tena Bcerga MeHbLUe
TemnepaTypbl HarpeBaTens 1 XonogunbHUKa
61. [1Ba oanHakoBbIX Wapa 3apsgamu +5q u —5q npmeenu B B)O
COMPUKOCHOBEHME, NOCIe Yero 3apsag Kaxaoro wapa cran
paBeH
BapwuaHTbl oTBETA:!
a) 10q
6)—10q
B) O
r) 5q
62. Kakoe anekTpuyeckoe norne HasblBaeTcs 04HOPOAHbLIM? a) none, B KaXaon Touke
BapuaHThl oTBETA: KOTOPOro BEKTOP
a) none, B KaXX40ON TOYKE KOTOPOro BEKTOP HAMPSXXEHHOCTU HanpsPKeHHOCTU nmeeT
MMEET OAMHAKOBOE HanpaBneHne 1 OONHAKOBYIO BEMNYUHY | OAMHAKOBOE HarnpasneHne
6) none, B KaX0WN TOYKE KOTOPOrO BEKTOP HAMpPSXKEHHOCTU W OVMHAKOBYIO BEMUYNHY
MMEET OAMHAKOBOE HanpaBneHue
B) norne, B KaXJow TOYKEe KOTOPOro BEKTOP HanpshKeHHOCTM
VUMEET OAVHAKOBYIO BEMUNYMHY
r) none, cO3a4aHHOE ANEeKTPUYECKMMM 3apsgamMmn OgHOro
3HaKa
63. lMoTeHUmManom snekTpocTaTUYeCcKoro Nons HasbiBaeTcA a) oTHoweHne paboTbl No

BapwuaHThl oTBETA:

a) oTHoLlleHWe paboTbl N0 NePeEMELLEHNI0 TOYEYHOro
NONOXUTENbLHOMO 3apsifa U3 AaHHOW TOYKM NPOCTPaHCTBa Ha
6EeCKOHEYHOCTL K BENUYMHE 3TOro 3apsifa

6) oTHOLWeHWe paboTkl N0 NEPEMELLEHMIO TOYEYHOTO 3apsaaa
13 OfHOW TOYKM B APYrYH0 K BENIMYMHE 3TOro 3apsaga

nepemMeLLEHNIO TOYEYHOTO
NOMNoXUTENbHOro 3apsaa
13 JaHHOW TOYKU
npocTpaHcTBa Ha
6EeCKOHEYHOCTb K BEnuyuHe
3TOro 3apsiga




B) OTHOLLEHWNE CUIbl, AENCTBYIOLLEN Ha 3apsa, K BENUYnHe
3TOro 3apsga

r) npou3BefeHne NoTeHUNanbHOM SHEPTMN TOYEYHOTO
3apsga Ha BENUYMHY 3TOro 3apsana

64.

OnekTpoeMKoCTb BaTapemn OBYX KOHOEHCATOPOB MpU NX
napannensHoOM CoeaMHeHUn onpegenseTca popmyrnon

BaQI/IaHTbI oTBeTa.
a) C=C, +C,
QLZL+L
c ¢ Cq
_ GG
(4G,
_CG+G
e

B)

r)C

a) C=C +C,

65.

OnekTpoeMKocTb 6aTapen N3 AByX KOHAEHCATOPOB NPU NX
nocnegoBaTenbHOM COequMHEHMMN onpeaensieTcs hopmynon
BapwuaHThl oTBETA:
a) C=C +C,

11 1

= —+ —
°c ¢ e

2
B) C= ZCI.
i—1
C +C,

r B —

GG,

66.

Kakas na YKa3aHHbIX (bopMyn onpenendetT 3J1IeKTPOeMKOCTb
YEONHEHHOro I'IpOBO,EI,HVIKa?

BaQVIaHTbI OTBETAa.

g & &

a Q @)

Il Il Il
B She gl =s

<!

r) J

B
O

Il
S =

67.

Kakas n3 ykazaHHbIx (hopmyn onpeaensioT AreKTpoeMKOCTb
KoHOeHcaTopa?

BaQI/IaHTbI OTBEeTAa.

z 2o 2
) a a
I I I

R[Sl ole =8

r)

6) C=2L
U

68.

Kakasi n3 ykazaHHbIX (OpMyIn onpeaensieT aNeKTpoeMKOCTb
NJIOCKOro KoHAeHcaTopa?.

BapuaHThl oTBETA:

a)CZQ
q




69.

Mo kakon hopmyre MOXHO HanTu obuiee
COMpOTMBIEHNE OBYX PE3NUCTOPOB NPU NX
nocnegoBaTelbHOM COeANHEHUN?
BapuaHTbl otBeTa:
a) R=R +R,

r_r.r
©) %~ R R,
R:&+&

R1R2

F) R= RIRZ
R +R,

B)

a) R=R +R,

70.

Mo kakon dopmMyrne MoXHO HanTh obLuee
COMpPOTUBIIEHNE ABYX PE3UCTOPOB NpU NX
napansnesnbHOM coeanHeHnn?
BapwuaHThl oTBETA:
a) R=R +R,
gLl 1,1
) R R R,
B) R=R —R,
RR,
F) R= 172
R +R,

71.

YnensHoe ConpoTUBIEHME NPOBOAHNKA 3aBUCUT OT
BapuaHThl oTBETA:

a) NNOTHOCTU MaTepuarna NPOBOAHMKA

6) HanpsPKEHUS Ha KOHLLAX NPOBOAHMKA

B) poga BelecTBa NPOBOAHMKA

r) CUnbl TOKa B NPOBOAHUKE

B) poda BellecTBa
NpoBOAHUKA

72.

B nsobpaxxeHHol Ha pucyHke cxeme Ri=1 Om, R=1 Om,
Rs;=1 Om, r=1 Owm, 3.4.c.=2 B. HanTtu cuny Toka 4epes
conpoTueneHue Ri.

A L

Ellr

BaQVIaHTbI oTBEeTa:
a)0,8 A
6) 1,2 A
B)0,6 A
1,0 A

a) 0,8 A

73.

B n3obpaxeHHon Ha pucyHke cxeme Ri=1 Om, R;=1 Owm,
R3;=1 Om, r=1 Owm, 3.4.c.=2 B. Hantn cuny Toka 4epes
conpotueneHne R..

No04A




Er
4!

BapuaHThl oTBETA:
a)0,8 A
6)1,2A
B) 0,6 A
rNo04A

74.

B nsobpaxeHHom Ha pucyHke cxeme Ri=1 Om, R,=2 Om,
Rs=1 Om, r=1 Om, 3.4.c.=2 B. Hantn cuny Toka yepes
conpoTtueneHne Rs.

AL

8=|r

BaQI/IaHTbI oTBeTa:
a)0,8 A

6) 0,25 A

B)0,6 A

04A

6) 0,25 A

75.

B nsobpaxeHHol Ha pucyHke cxeme Ri=1 Om, R=1 Om,
Rs=1 Om, r=1 Om, 3.a4.c.=4 B. Hantn mowHoCTb, Bblaens-
eMylo Ha conpoTtueneHmun R;.

w s

Ellr

BapuaHTbl oTBETA:
a) 0,8 Br

6) 1,2 Bt

B) 2,56 BT

r) 0,4 Br

B) 2,56 BT

76.

B n3obpaxeHHon Ha pucyHke cxeMe Ri=1 Om, R,=1 Owm,
Rs=1 Om, r=1 Om, 3.a4.c.=4 B. Hantn mowHoCTb, Bblaens-
€MYI0 Ha conpoTmeneHnn Ro.

B) 0,64 BT




Er
4!

BapuaHThl oTBETA:
a) 0,84 Bt

6) 1,2 Bt

B) 0,64 BT

r) 1,28 Br

77.

B nsobpaxeHHom Ha pucyHke cxeme Ri=1 Om, R=1 Om,
Rs;=2 Om, r=1 Om, 3.4.c.=2 B. Hantn mowHoCTb, Bblaens-
eMylo Ha conpoTueneHmn R.

AL

8=|r

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

r) 0,125 Bt

78.

B n3obpaxeHHon Ha pucyHke cxeme Ri=1 Om, R,=2 Owm,
Rs;=1 Om, r=1 Om, 3.4.c.=2 B. HanTtun Hanpsi>keHne Ha conpo-
TuBneHnn Ri.

w s

Ellr

BaQI/IaHTbI oTBEeTa:
a)0,5B

6) 1,25 B
B)0,75B

r) 0,25 B

8) 0,75 B

79.

B n3obpaxeHHon Ha pucyHke cxemMe Ri=1 Om, R;=2 Owm,
Rs;=1 Om, r=1 Om, 3.4.c.=2 B. HanTtun Hanpsi>keHne Ha conpo-
TMBneHnn Rs.

a)0,5B




Er
4!

BapuaHThl oTBETA:
a)0,5B

6)1,25B

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

80.

B nsobpaxeHHom Ha pucyHke cxeme Ri=1 Om, R,=2 Om,
R3;=1 Om, r=1 Om, 3.4.c.=2 B. HanTn Hanpsi>xeHne Ha conpo-
TmBneHnn Rs.

AL

8=|r

BaQI/IaHTbI oTBeTa:
a)0,5B

6) 1,25 B

8)0,75 B
r0,25B

a)0,5B

81.

Cwuna JlopeHua gencrteyet

BapuaHThl oTBETA:!

a) Ha He3apsPKEHHYIO YacTuLy, OBUXKYLLYOCS
nepneHanKynsapHO NIMHUAM MarHUTHOM MHOYKLMW Nons
0) Ha 3apsHKEHHYI0 YacTuULy, MOKOALLYIOCS B MarHUTHOM
nore

B) Ha 3apPsPKEHHYIO YacTuLy, ABWXKYLLYIOCSA BOOMb JIMHWNA
MarHUTHOM MHAOYKLMM Nons

I) Ha 3apSHKEHHYIO YacTULy, ABMXKYLLYHOCS
nepneHavKynspHO JIMHUAM MAarHUTHOW MHOYKLUMM Nons

r) Ha 3apshKEHHYIO YacTuLy,
OBWKYLLIYIOCA

nepneHankynapHO JIMHNAM
MarHUTHOW MHAYKUMK nons

82.

Mepuon cBoGOAHbIX 3MIEeKTPOMArHUTHbIX KonebaHuii B
KoneGaTernlbHOM KOHTYpe onpeaensieTcs oopmyrion

BapuaHThl oTBETA:

a) T*Zﬂ\/Z
C

6) T=27JLC

B) T—Zﬁ\/E
L

2

NT=Te

6) 7 =27zVLC 1

83.

Kakas cuna gencrTeyeT Ha NpsiMO NPOBOAHUK aAnuHon 10
CM, MO KOTOPOMY TeyeT ToK B 1 A, B O4HOPOOAHOM MarHUTHOM
nomne ¢ nuaykunen 2 mTn? Yron mexagy HanpasneHmem
MarHMTHOro nons u nposogHukom 30°.

BapuaHThl oTBETA:
a)10°H

B) 10* H




6) 10° H
B) 104 H
r) 2-10* H

84.

UeMy paBeH paanyc OKpYXHOCTM, MO KOTOPOW ABUXKETCS
AMNEeKTPOH, BIETEBLUWIA B OHOPOAHOE MarHUTHOE nose ¢
MHAOYKUMen 2 MTr CO CKOpPOCTbIO 1 KM/Cek NepneHanKynspHo
NMHUAM BEKTOpa MHAYKUMM MarHuTHoro nona? Macca
anekTpoHa pasHa 9,1-10"%" kr, 3apan anektpoHa — 1,6-107"°
Kn.

BapuaHTbl oTBETA:

a)2,5-10* m

6) 1,8-10% m

B) 0,5-10* m

r) 2,85-10“ m

r) 2,85-10% m

85.

C kakow 4acToTOM BpaLLaeTCcs aMNekTPOH, BMETEBLUNIA CO
CKOPOCTbIO 1 KM/Cek B 0OQHOPOAHOE MarHUTHOE Mose C UH-
aykumen 2 MTn nepneraukynspHO HanpaBneHno BEKTopa
WMHOYKUMW MarHMTHOro nons? Macca anekTpoHa paBHa
9,1-10%" kr, 3apsg anekTtpoHa — 1,6-10™"° Kn.

BapuaHThl oTBETA:

a) 5,610’ T’

6) 1,2:-10’ T'g

B) 2,8:10" 'y

r) 5,6-10° T

a)5,6:10' T

86.

KakoB nepvog BpalleHWs 3NeKTPOHa, BIETEBLLENO B
0QHOPOAHOE MarHUTHoOe none ¢ nHaykumen 2 mTn co
CKOPOCTLIO 1 KM/CeK NepneHanKynspHO HanpaBneHUto
BEKTOpA MHAYKLMN MarHuTHOro nonsa? Macca anekTtpoHa
paBHa 9,1-10%" kr, 3apsg anektpoHa — 1,6-107"° Kn.
BapwuaHThl oTBETA:

a)1,510%¢c

6) 1,79-10% ¢

B) 1,2.10% ¢

r) 1,79-10% ¢

a)1,79-10%c

87.

[ns ToHKOM cobuparoLLelt NMMH3bI MOXHO 3anucaTb

BapuaHTbl oTBeTA:
1 1

]7
OFdy

88.

OnTuyeckasi cmna nuH3bl BolpaxkaeTcsa opMyriomn
BapwuaHThl oTBETA:

a) D=

— =)=

6) D=

2

F
B) D=F
N D=F’

1
a) D=—
F

89.

OTHOCUKTENbHbIN NOKa3aTenb NpenomMneH1s AByX cpeq
Bblpaxaetcs hopMynomn
BapuvaHTbl oTBETA:
Y
a) 1y = .
2

6) 1y =—




,
6) /1y = —
Vv

B) 1y = ViV,

r y = AViV2

90.

AOBCOMOTHLIN NoKa3aTenb NPenoMeHust cpeabl
Bblpaxaetcs hopMynomn
BapuaHThl oTBETA:

w )] Y
- = -
= N N
| I Il

_|
2

=

1 ‘

Q
<|.\,<M|Q al= <o

91.

Mpun doToadhdekTe YMCMO ANEKTPOHOB, BLIOUBAEMbIX 13
MeTanna 3a equHULY BPEMEHN, 3aBUCUT OT

BapuaHThl oTBETA:

a) YacToTbl NagatoLlero ceeta

6) ONUHbBI BONHbI NagatoLLEero ceeta

B) MHTEHCUBHOCTW NagatoLLero ceeTa

r) paboThbl BbIXo4a 3MEKTPOHOB U3 MeTanna

B) MHTEHCUBHOCTM
nazatoLlero ceeta

92.

OHeprust poToHa paBHa €. YacToTa cBeTa paBHa
BapwuaHThl oTBETA:
a) v=azh

93.

OHeprnst HoToHa YacTOToN v paBHa
BapwuaHThl oTBETA:

a) e=hv’

h
6) 6 =—
v

B) ¢=hv
r) E:Q
C

B) e=hv

94.

Mmnynbc ¢poToHa YacToTon v paBeH
BapuaHThl oTBETA:

r) p=hw’

a) p=—or
C

95.

Macca hoToHa YacToToM v paBHa
BapuvaHTbl oTBETA:
a) m=hw’
_hv
6) m= —
c

B) m=hw

0) m:h—r




r) m:h—v
C

97.

KpacHas rpaHuua dotoaddekta anga metanna ¢ pabdoTomn
Bbixoga 3,2:107"° []x paBHa (noctosiHHas Mnaxka h=6,63-10"
% [Ix-c).

BapwuaHTbl oTBETA:!

a) 4, =6,210" m

6)-4, =3,910°m

B) 4, =1,810° m

N14, =3,910"m

a) A, =6,210" m

98.

B noHsiTMe cucTembl oTcHeTa BXOAUT ... OTCHETa, CBSI3aHHas
C HUM CMCTEMA KOOPAMHAT 1 Npubop AN uamMepeHus
BPEMEHM.

Teno

99.

B noHaTME cucTembl oTcHeTa BXOAUT TENo OTCYEeTa,
CBsi3aHHasi C HAM ... U Npnbop Ans N3MepeHnsl BPEMEHW.

cnctemMma KoopaunHat

100.

MepBbIi 3aKOH HbIOTOHA BLINOSHAETCA B ... CUCTEMAX
oTcyeTa.

MHepumanbHbIX

101.

... MaTepuanbHO TOYKU paBeH NPOU3BEAEHNI0 e MacChl Ha
CKOPOCTb.

UMNyrbC

102.

... 3aKOH HbloTOHa 3aKkno4vaeTcs B TOM, Y4TO cuna
ﬂpOTI/IBO,D,GVICTBI/Iﬂ paBHa Nno BeJIM4nHE N NPOTUBOMOSIOXKHA
No HanpasreHuto cune OEencTBus.

TpeTui

103.

B obnactu ynpyrux gecdopmauuii BeIMOSHAETCS 3aKOH ... .

Myka

104.

MexaHuyeckas aHeprnst 3aMKHYTON (pr3nyecKon cucTemsl
COXPaHSIETCS TONbKO MPU OTCYTCTBUMN B CUCTEME ... CUJ.

HEKOHCEPBATUBHbIX

105.

MexaHuyeckas aHeprust 3aMKHyTON (Pr3nyecKkon cucTembl
COXPaHSIETCS NPU HANMYNN B CUCTEME TOJIBKO ... CUJI.

KOHCepBaTUBHbIX

106.

MOMEeHT ... TBEpAOro Terna paBeH CyMMe Npoun3BeaeHni
Macc maTepuarbHbIX TOYEK, U3 KOTOPbIX COCTOUT TBEPA0E
Teno, Ha KBagpatbl X pacCTOsHUA 0 3TOM OCW.

nHepuummn

107.

... HasbIBalOTCA Takue Cumbl, paboTa KOTOPbIX NPK
nepemMeLLeHUN Tena 13 04HOro MOOXEHUS B Apyroe He
3aBUCUT OT TPAEKTOPUW OBUKEHWS!, a 3aBUCUT TOMbKO OT
HaYanbHOro M KOHEYHOrO MOMOXEeHWN Tena.

KOHCepBaTUBHbIMU

108.

... CUNbl — 3TO KpaTHanLLee pacCTosHNE OT NIMHUN AEeNCTBUS
CWrbl 4O OCY BpaLleHusI.

nne4yo

109.

Mneyo cunbl 10 H paBHo 0,5 M. MoMeHT Takon cunbl paBeH
... Hm.

110.

a3 3aHMmaeT o6bem 0,2 M. Ero oxnaxgaroT npu
NOCTOSAHHOM AaBneHun Ha 25 K, n o6bem cTaHOBUTCS
paBHbIM 0,1 M®. MNepBoHavanbHasa Temneparypa rasa
paBHsnacek ... K.

50

111.

B 3akpbiTom 6annoHe HaxoauTtcs ras npu Temneparype 320
K n paBneHunn 25 atm. [ns Toro, 4Tobbl AaBneHue rasa
NOHM3MMNOCk Ha 5 aTM, TemnepaTypa rasa JOMmKHa
MOHU3NTbLCA OO ... K.

a) 256

112.

TennoBow ABuratens Ha Kaxable 5 k[k Tenna, nonyyYeHHble
OT HarpeBartens, nponssoauT 3 k[x pabotkl. K.n.g. aToro
asuratens paeeH ... %.

60

113

K.n.a. TennoBoro gsuratens paeseH 50%. Temnepatypa
HarpeBaTtens pasHa 600 K. TemnepaTypa xonogunbHuKa
paBHa ... K.

300

114.

PasHocTb noTeHuuanoB Mexay obknagkamu KoHgeHcaTopa
emkocTbio C=200 mk® paBHa U=200 B. SHepruto
KoHAeHcaTopa paBHa ... [IX.

115.

OHeprus coneHovaa UHAYKTMBHOCTLIO 1 H, yepes KoTopbIn
npoTekaeT Tok 2 A, pasHa ... [Ix.

116.

[lBa To4eYHbIX 3apsiaa pacnorioXeHbl Ha HEKOTOPOM
paccTosiHuM apyr oT gpyra. Ecnv BennymHa kaxgoro 3apsiga

16




BO3pacTeT B 4 pasa, TO cuna B3auMoaencTBus 3apagos
BO3pacTeT B ... pas.

117.

[1Ba ToYeYHbIX 3apsiga PacnonoXeHbl HA HEKOTOPOM
paccTosiHuM Apyr oT apyra. Ecnn pacctosiHme mexay
3apsgamMu YMeHbLIWTb B 2 pasa, TO Cuna B3anMoaencTBums
3apsi4oB BO3PACTET B ... pasa.

118.

ABneHue, Bo3HMKaloLLee Npu COXEHUN ABYX BOJH,
BCreacTBue KoToporo Habroaaercs ycuneHune unm
ocnabneHue pesynbTUpYOLKX KonebaHuii B pasnmnyHbIX
TOYKax NPOCTpaHCTBa, Ha3blBaeTcs ... .

UHTEpdepeHumen

119.

AeneHve MHTepdepeHLn HabnaaeTcs Npy CroXeHUN
TOMbKO ABYX ... BOJH.

KOrepeHTHbIX

120.

AeneHne ormbaHns BonHaMm I'IpeI'IFITCTBI/II7I Ha3blBaeTCH ... .

andbpakumnen

121.

B noHATHe cncTemMbl OTCHETa BXOAUT TENO OTCYETA,
CBA3aHHaA C HAM ... A r|pV|60p A4 NSMEepeHna BpeMeEHMN.

cucremMma KoopaumHat

122.

BeKTOp ... — 3TO BEKTOp, Ha4alio KOTOpOoro coenagaet C
Ha4valibHbIM MOJIOXEHNEM MaTepMaanon TOYKK, a KOHEel, — C
KOHEYHbIM.

nepemMeLlleHuna

123.

Paguyc-... matepmnanbHON TOYKN — 3TO BEKTOP, Ha4yarno KoTo-
pOro coBnagaeT C Ha4ariloM KOOPAMHAT, a KOHeL, — C JaHHON

TOYKOW. HA4aro KOTOpOro coBnagaeT C HayarbHbIM MNONoXe-
HUVnem MaTepmaanoﬁ TOYKHU, a KOHel, — C KOHEe4YHbIM.

BEKTOP

124.

Cwunbl, paboTa KOTOpbIX He 3aBUCUT OT BUAA TpaekTopuu, a
onpeaensieTcs TOfbKO HayamnbHbIM U KOHEYHbBIM
NONOXeHUAMU Tena, HasblBakTCs ... .

KOHCepBaTMBHbIMUA

125.

dusnyeckasa BennymMHa, YNCNEHHO paBHaa nponsseaeHunto
MacCChbl Telna Ha ero CKOpoCTb Ha3blBaeTCA ... .

UMMYIbCOM

126.

Mpoun3BeneHne Moaynsa cunbl Ha ANVHY NepneHanKynspa,
ONYLLEHHOrO Ha NMHWNIO OENCTBUS CUMbl OT OCU BPaLLEHNS
Ha3bIBaETCH ... CUMbI.

MOMEHTOM

127.

... TapMOHNYEeCKoro konebaHusi Ha3blBaeTCs MakcuMarbHoe
OTKJTIOHEHWE OT MNMOJIOXKEHNA paBHOBECUA.

aMmnnuTyaomn

128.

... YNIPYro BOsHbI paBHa Npon3BeaeHWo ANWHbI BOMHbI Ha
YyacToTy KoneGaHui.

CKOPOCTb

129.

Mpoecc B rase, NpoTeKaoLLNn NP NOCTOSAHHON
TemnepaType HasblBaeTcs ... .

N30TEPMUYECKUM

130.

I'Ipoecc B rase, I'IpOTeKaPOIJJ,VIﬂ npu NOCTOAHHOM AaBJieHUN
Ha3blBAETCA ... .

n306apHbIM

131.

HDOECC B rase, I'IpOTeKaI'OLLI,VIﬂ npu NOCTOAHHOM obbeme
Ha3blBaeTcA ... .

N30XOPHbIM
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	На этапе промежуточной аттестации используется система оценки успеваемости обучающихся, которая позволяет преподавателю оценить уровень освоения материала обучающимися. Критерии оценивания сформированности планируемых результатов обучения (дескрипторов) представлены в карте компетенции ОПОП.
	Шкала оценивания:
	«Зачет» – выставляется, если сформированность заявленных дескрипторов компетенций на _51_% и более оценивается не ниже «удовлетворительно» при условии отсутствия критерия «неудовлетворительно». Выставляется, когда обучающийся показывает хорошие знания изученного учебного материала; самостоятельно, логично и последовательно излагает и интерпретирует материалы учебного курса; полностью раскрывает смысл предлагаемого вопроса; владеет основными терминами и понятиями изученного курса; показывает умение переложить теоретические знания на предполагаемый практический опыт.
	«Отлично» – выставляется, если сформированность заявленных дескрипторов компетенций __85__% более (в соответствии с картами компетенций ОПОП) оценивается критериями «хорошо» и «отлично», при условии отсутствия оценки «неудовлетворительно»: студент показал прочные знания основных положений фактического материала, умение самостоятельно решать конкретные практические задачи повышенной сложности, свободно использовать справочную литературу, делать обоснованные выводы из результатов анализа конкретных ситуаций;
	«Хорошо» – выставляется, если сформированность заявленных дескрипторов компетенций на _61__% и более (в соответствии с картами компетенций ОПОП) оценивается критериями «хорошо» и «отлично», при условии отсутствия оценки «неудовлетворительно», допускается оценка «удовлетворительно»: обучающийся показал прочные знания основных положений фактического материала, умение самостоятельно решать конкретные практические задачи, предусмотренные рабочей программой, ориентироваться в рекомендованной справочной литературе, умеет правильно оценить полученные результаты анализа конкретных ситуаций;
	«Удовлетворительно» – выставляется, если сформированность заявленных дескрипторов компетенций __51_% и более (в соответствии с картами компетенций ОПОП) оценивается критериями «удовлетворительно», «хорошо» и «отлично»: обучающийся показал знание основных положений фактического материала, умение получить с помощью преподавателя правильное решение конкретной практической задачи из числа предусмотренных рабочей программой, знакомство с рекомендованной справочной литературой;
	«Неудовлетворительно» «Незачет» – выставляется, если сформированность заявленных дескрипторов компетенций менее чем _51_% (в соответствии с картами компетенций ОПОП): при ответе обучающегося выявились существенные пробелы в знаниях основных положений фактического материала, неумение с помощью преподавателя получить правильное решение конкретной практической задачи из числа предусмотренных рабочей программой учебной дисциплины.


