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Hepeueub OUCHOYHbIX cpedcme no 0ucuumume Duszuka

1 cemecTp
Ouenounvle cpeocmea Kon-60 | Min, 6annos Max, 6annos
Jlabopamopnas paboma 9 18 30
Pacuemnan paboma 3 9 15
Koncnexkm no CPC 3 3 5
Konanoxeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100

2 cemecTp
Ouenounvie cpeocmea Kon-60 | Min, 6annos Max, 6annos
Jlabopamopnas padoma 4 8 12
Pacuemnan paboma 2 4 8
Koumponvnas paboma 2 4 8
Koncnexkm no CPC 5 5 8
Ilpaxkmuueckue 3ad0anus 3 3 6
Konanoxeuym 5 10 15
Hmozo60e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100
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MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HwxHexkaMCKHit XUMHKO-TEXHOJIOTHICCKUI HHCTUTYT ((ruTiai)
(enepantbHOr0 TOCYIAPCTBEHHOTO OFO/DKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHus
«Kazanckuit HaMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynomem UHOOPMAYUOHHBIX MEXHOIO2UL
Luxn pusurxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIys TEXHOJIOTMYECKHUX IPOLIECCOB M NPOU3BOJICTB

HpO(i]PIJ'ILI ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHUX ITPOLICCCOB U IMMPOU3BOJACTB (HO OTDaCJ'IﬂM!

Cemectp_I

y YTBEPXAIO
3aB.kapenpon __ 454 B.B.bukrarupos

06.06.2020
JK3amMeHAHOHHBIH OnjteT Ne 1

1. Hpocmpancmeo. Bpems. Heuscenue.

2. Bsaskocmb (snympennee mpenue)
3. Duexmpuueckuii mox. Cuna u niomHoCmy moKa

4. Bwibepume 00un sapuanm omeema

Ha pucynke nzobpaxes 1ukia Kapuo B koopaunarax (T,S), rae S-sHTponus. AquadaTHOE PacHIMPEHUE TPOUC-
XOJIWT Ha dTare ...

BAPHAHTEI OTBETOB:
D4-1; 2)3-4; 3)2-3; 4)1-2.

CocTaBUTe/b: ( 2 S & E.B. SlkoBnesa

MuHHCTEpCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit denepanum
HwxHekaMCKHit XUMHKO-TEXHOJIOTHICCKUI HHCTUTYT ((ruTiai)
(enepantbHOr0 TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIFHOTO YUPEKACHHS BEICIIEr0 00pa3oBaHus
«Kazanckuii HaMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynvmem uHGOPMAYUOHHBIX IMEXHOIOUU
Luxn pusurxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOIOTMYECKHUX IPOLIECCOB M NPOU3BOJICTB

HpO(iJI/IJ'ILI ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHUX ITPOLICCCOB U IMMPOU3BOJACTB (I'IO OTDaCJ’IﬂM!

Cemectp
y YTBEPXAIO
3aB.kadenpoi H\;_j/' o | B.B.bukrarupos
06.06.2020
JK3aMeHAHOHHBIH OnJteT Ne 2
1.  Crkopocme u yckopenue. IIpocmetiuiue sudbl Q8UNCCHUS MAMEPUATLHOU MOYKU.
2. Tennonposoonocmo.
3. IHomox éexmopa nanpssicennocmu. Teopema I'aycca Ons 91eKmMpocmamu4eckozo nois
4. Bulbepume 0dun eapuanm omeema
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Ha (P,V)-nuarpamme nzo0paxkeH nuknndeckuii npouecc. Ha yaactkax AB-BC temmepatypa. ..
BAPUAHTBI OTBETOB:

1) na AB — nmoBwimaetcs, Ha BC - moHmkaeTcs;

2) MOHWKAETCS;

3) na AB — nonmxaercs, Ha BC - nmoBbImaercs;

4) moBkIIIAETCS.

CocraBuTeb: ( L £ 7 E.B. Slkosnesa

\ oI I

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepaunu
HmxnexaMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((riirai)
(benepanbHOTo ToCyIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEXKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEA0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Daxynvmem uHGOPMAYUOHHBIX TMEXHOIOUY
Luxn pusuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTPIBaHI/Iﬂ TEXHOJIOTHYCCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(i)HJ'IL: ABTOMaTH3a1IMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'IS(I\Q

Cemectp_L

YTBEPXJAIO

3as.xapenpon __ g5 B.B.bukrarupos
3

06.06.2020
JK3aMeHAUOHHBIH OniteT Ne 3
Yenosas ckopocms. Yenosoe yckopenue.

1
2. Henenus nepernoca. Juddysus.
3

Bui1600 zakona IDicovis—Jlenya.

4. Bwibepume 00un sapuanm omeema
Ha pucyHkax n300pakeHbl 3aBUCHMOCTH OT BPEMEHH KOOPANHATHI U YCKOPEHHS MaTePHAILHOM TOUKH, KOJIEOIOIIeiics 10 rapMOHHYe-
CKOMY 3aKOHY.

Huknndeckass dactoTa KoJieOaHMIA-
TOYKH paBHa

BAPUAHTHBI OTBETOB:
1)2ct; 2)1ch
34ch 4)3c!
CocTaBUTENb: ( ¥ R, S 7 E.B. SIkosnea

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HmxnexamMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((riIrain)
(enepantbHOr0 TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOIO YUPEIKACHHS BEICIIEr0 00pa30oBaHus
«Kazanckuit HaMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynomem UHOOPMAYUOHHBIX MEXHOIO2UL
Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOJIOTMYECKHUX POLIECCOB M NPOU3BOJICTB

IIpoduins: ABTOMATH3AIMS TEXHOIOTHYECKUX MPOLIECCOB M IPOU3BOJICTB (IO OTPACIAM)

Cemectp




y YTBEPX/IAIO
3as.kadenpon _ 454 B.B.bukrarupos

06.06.2020
JK3aMeHAIMOHHBIN OmiteT Ne 4
1. 3axouwvi Hoiomona.
2. Buympennssa onepeus peanbhozo 2asa.
3. Onexmpocmamuueckoe none u e2o nanpscennocmys. Cunogoie JuHuU.
9
4. Buibepume 00un sapuanm omsema. MatepuanbHas Touka M IBHKETCS [0 OKPYXKHOCTH €O cKopocThio ¥ . Ha puc.
%
1 nokasas rpadMK 3aBECHMOCTH NPOEKIHH CKOPOCTHV; OT BpeMenHu ( ¥ — eIMHUYHBIHA BEKTOP TION0KHTEILHOTO
+
HamnpaBJIeHus, V; — NIpoeKIus ¥ Ha s10 HarnpasieHue). [Ipu 3ToM Ui HOpMaJIbHOTO An U TAHTCHIUAILHOTO 7yCKO-
PEHUS BBIIIOJIHAIOTCS YCIIOBUS. . .
BAPUAHTBI OTBETOB:

1) an-— ymeHblIaeTCs, ay — MOCTOSIHHO;
2) ap,— yMEHbIIaeTcs, a; - yMECHBIIAETCS,
3) a,— MOCTOSIHHO, a; — TTOCTOSTHHO;

4) a, — MOCTOSIHHO, a; — YMEHBIIAETCSI

X

CocTaBUTEb: e (Tl = o E.B. Slkosnepa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HixkHexaMCcKuil XMMHUKO-TEXHOJIOTHYECKHH HHCTUTYT (puiman)
(benepanbHOTO TOCYIAPCTBEHHOTO OI0/LKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckui HaIMOHAIBHBIH HCCIIIOBATENBCKUI TEXHOJIOTHIECKHH YHHUBEPCUTET)

Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHUYCCKHX IMTPONICCCOB U IMMPOU3BOACTB

HpO(i)HJ'IL: ABTOMaTH3aI1IMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'IS(I\ﬂ

Cemectp

YTBEPXAIO

3as.kadenpon _:;’: el B.B.bukrarupos

06.06.2020
JK3aMeHAUMOHHBIH OujteT Ne §
3axomuvl coxpanenus umnyivca.

1
2. Dazosvle nepexodvl. Hzomepmvl peanvro2o 2asa.
3.  Paszsemenennvie yenu. Ilpasuna Kupxzoga.

4. Buwibepume o0un sapuanm omeema

i .
Cpenmsisi KMHETHYECKas SHEPrUs MOJIEKYJbl HMACAIBHOrO rasa npu temneparype I paBHa _ —jT. 3aech 1

ny + Ngp + 2nk , rae Ny ,Npp U Nk— yKCIIO CTENEHEH CBOOO/IbI MOCTYNATENBHOT0, BPALIATEIbHOIO M KOJIEOATENLHOIO 1BU-
JKEHUH MOJIeKyIIbl. [IJIT aToMapHOTO BOJIOPOIa YUCIIO 1 PaBHO. ..

BAPHAHTBHI OTBETOB:
1; 2)7; 3)3; 4)5.

CocTaBuTelb: S 4 E.B. SlkoBnesa

MuHHCTEpPCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit denepanum
HikHexaMCKUi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rrian)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs



«Kazanckuii HaMOHAJILHBIN HCCIIEI0BATEIbCKUM TEXHOIOTMUECKUH YHUBEPCUTET»
Daxynvmem uHGOPMAYUOHHBIX IMEXHOIOUU

Luxn pusurxo-mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOIOTMYECKUX IPOLIECCOB M NPOU3BOJICTB
TIpodunb: ABTOMAaTH3ALNS TEXHOJIOTMYESCKUX MTPOLIECCOB U MPOU3BOJICTB (110 OTPACIISIM)
Cemectp_L

o 0 YTBEPXAIO
3aB.kadenpoii _ 45 B.B.bukrarupos

06.06.2020
JK3aMeHAHOHHBIH OnjteT Ne 6

1. Paboma u MOWHOCb.

2. Peanvuvie 2azvi. Ypasuenue Ban-dep-Baanvca.

3. Baxown Kynona. EQunuysl usmepenus 3apsda

L ot

4. Buibepume 00un eapuanm omeema

I[I/ICK HAYUHACT BpamaTbCs 1o/ ,HeﬁCTBPIeM MOMCHTa Cull, rpa(l)m( BpeMeHHOﬁ 3aBUCHUMOCTHU KOTOPOT'O NPEACTABJICH Ha
PUCYHKE. Vkaxure I‘pa(l)I/IK, npaBUJIbHO OTpa)KaIOIIII/Iﬁ 3aBUCUMOCTb yl"J'IOBOﬁ CKOPOCTH AUCKA OT BpEMCHU:

BAPHUAHTBI OTBETOB:

w

1
1) | t L . 2) b ot

CocraBuresb: ( Ayoar>" E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HikHexkaMCKui XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rtian)
(eneparbHOTro roCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEro 00pa30oBaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEI0BATENbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY

Luxn pusurxo-mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOJIOTMYECKHUX POLIECCOB M NPOU3BOJICTB
TIpodunb: ABTOMAaTH3ALNS TEXHOJIOTMYESCKUX MTPOLIECCOB U MMPOU3BOJICTB (110 OTPACIISIM)

Cemectp
7 ¢ YTBEPX/AIO
3aB.kadenpoii _ 45 B.B.bukrarupos
06.06.2020
JK3aMeHAHOHHBIH OujteT Ne 7
1.  Mexanuueckas snepeus. Kunemuueckas snepaus.
2. Dumponus. Bmopou 3axon mepmoOuHAMUKIL.
3. Cmopounue cunvl. Dnexmpoosuicyulas CUuia u HanpaiceHue.
4. Buwibepume o0un eapuanm omeema




Cucrtema COCTOHT M3 TPEX IIAPOB ¢ MaccaMu M=1 Kr, my=2Kr, m 3=3 KI, KOTOPBIC ABUTAOTCS TaK, KaK MOKa3aHO HAa PH-
CYHKE

Ecimu ckopoctu mapoB paBHbI v1=3M/c, v2=2m/c, v3=IM/C, TO BEeIHMYMHA CKOPOCTH IEHTPA MACC dTOW CHCTEMBI B M/C
paBHa...

BAPUAHTBI OTBETOB:

1) 10; 2)§; 3)g; 4) 4.
3 3

CocraBuTelib: ( A & E.B. SIkosnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoii denepannu
HixkHekaMCcKuil XMMHUKO-TEXHOJIOTUYECKHH HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOTO OI0KETHOTO 00pa30BaTENbHOIO YUPEKACHHS BBICIIEro 00pa3oBaHus
«KazaHckuii HaIMOHANBHBIH HCCIIEOBATENBCKUI TEXHOJIOTHIECKHH YHHUBEPCUTET)

Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBaHI/Iﬂ TCXHOJOTHUYCCKHX IMTPOICCCOB U IMMPOU3BOACTB

HpO(i)HJ'IL: ABTOMaTH3aLIMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\ﬂ

Cemectp
’ YTBEPK/IAIO
3aB.kadenpon _ g4 B.B.bukrarupos
06.06.2020
JK3aMeHAUHOHHBIH OuJetT Ne 8
1. omenyuanvuas snepaus.
2. Luxa Kapno. Tepmoounamuueckas wxana memnepamyp.
3. Duepeus s1eKmpocmamuyecKo2o nois.
4. Buibepume 0dun sapuanm omeema

JIVCK ¥ IIMITMHIIP IMEIOT OINHAKOBBIE MAacChl M paanycHl (puc.). s MX MOMEHTOB HHEPIIUHY CIIPAaBEININBO COOTHOIICHHE.. . .

BAPUAHTDBI OTBETOB:
DLy ; D=l 3>l

CocTaBuTelb: SRS 4 E.B. SIkoBnega



MuHHCTEpPCTBO HAyKH U BEICIIET0 0Opa3oBanus Poccuiickoit denepanun
HixkHexaMCcKuil XMMHUKO-TEXHOJIOTUYECKUHA HHCTUTYT (puiman)
(enepanbHOr0 TOCyIapCTBEHHOTO OI0DKETHOTO 00pa30BaTENbHOIO YUPEKACHHS BBICIIEr0 00pa3oBaHus
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUI YHUBEPCUTET

Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL
Luxn pusuxo-mamemamuueckux OUCYUNIUH

HaHpaBHeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBaHI/Iﬂ TCXHOJOTHYCCKHX IMTPOUCCCOB U IMMPOU3BOACTB

HpO(i)HJ'IL: ABTOMaTH3aI1IMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\ﬂ

Cemectp_L
{ YTBEPX/AIO
3as.kaenpoi _ 454 B.B.bukrarupos
06.06.2020
JK3aMeHAHOHHBIH OnjieT Ne 9

1. Homenyuanvnas snepaus mena 08UNCYULE20C NOO OCUCMEUeM CUTbL MANCECTIU.

2. Obpamumvie u Heobpamumuie npoyeccul. Kpyeosoii npoyecc.

3.  I1po6o0HuKY 8 IAEeKMPOCMAMUYECKOM HOJIE.

4. Buwibepume 00un eapuanm omeema

CIUIOMIHOW M TONBIA IWIITMHIPHI, UMEIOIINE OJWHAKOBBIC MAcChl M PAagMyChl, BKATHIBAIOTCS 0O€3 MPOCKAIb3BIBAaHMUS Ha
ropky. Ecny HayanbHbIE CKOPOCTH T€J OAMHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIIIE TOTHUMETCS CILIONTHONW IUJIMHID ;

2) BBIIIE TOJHAMETCS TOJBINA ITUITHHID;

3) o0a Tena MOJHUMYTCS HA OJIHY U Ty K€ BBICOTY.

CocraBuTens: ( =P AP 7 E.B. flkosnesa

any

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HixkHekaMCcKuil XMMHUKO-TEXHOJIOTUYECKUHA HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOTO OI0KETHOTO 00pa30BaTENbHOIO YUPEKACHHS BBICIIEro 00pa3oBaHus
«KazaHckuii HaMOHANIBHBIN UCCIIEA0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Daxynvmem uHGOPMAYUOHHBIX TMEXHOIOUY
Luxn pusuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBaHI/Iﬂ TCXHOJOTHYCCKHX IMTPONICCCOB U IMMPOU3BOACTB

HpO(i)HJ'IL: ABTOMaTH3a1IMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOACTB (110 OTDaCJ'IS(I\ﬂ

Cemectp_L

0 YTBEPX/AIO
3as.kaenpoi _ 454 B.B.bukrarupos
06.06.2020
JK3aMeHANMOHHBIH Oniter Ne 10

1. Tlomenyuanvnas snepeus ynpyeo ()ed)opmupoeanuoeo mena.

2. IIpumenenue nepsoeo 3axona mepMO()uHaMMKu K u306apuuec;<ozwv U uzomepmuvdeckKkomy npoyeccy. Aouabamuue-

cKutl npoyecc.
3.  Dnexmpoemxocmv yeQuHenno20 nposodHuxa. Bzaummnas snekmpoemxocmo. Kondencamopoi.

4. Buwibepume 00un sapuanm omeema

PA
1 1 ]
e
o . e R
2L AI —é—r :B
1
'] L
DI < IC
1. 2z 3 vV

Ha (P,V)-nuarpamme u3o0paskeH nmukimudeckuii nporecc. Ha yaactkax CD-DA Temmeparypa. ..
BAPUAHTBI OTBETOB:
1) noBebIIaeTCS;



2) Ha CD — noBermaercs, Ha DA - moHWkaeTcs;
3) moHwmxkaercs;
4) na CD — nonmxaetcs, Ha DA - moBsIIIaeTcst.

CocTaBuTelb: ( N E.B. Slkosnesa

MuHHCTEpCTBO HAyKH U BEICIIETo oOpasoBanus Poccuiickoit denepanum
HikHexkaMCKUi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rutian)

(enepanbHOrO TOCYIAPCTBEHHOTO OFOJDKETHOTO 00pa30BaTEIFHOIO YUPEKACHHS BEICIIEr0 00pa3oBaHus

«Kazanckuit HaMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynvmem uHGOPMAYUOHHBIX MEXHOIOUU
Luxn pusurxo-mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.04 ABroMaTu3aIys TEXHOJIOTMYECKUX IPOLIECCOB M NPOU3BOJICTB
TIpodunb: ABTOMAaTH3ALNS TEXHOJIOTMYESCKUX MTPOLIECCOB U MMPOU3BOJICTB (110 OTPACIISIM)

Cemectp
} YTBEPXJAIO
3aB.kadenpoit N‘j:. i B.B.bukrarupos
06.06.2020
JK3aMeHAUHOHHBIIH OuJteT Ne 11
1. 3axou coxpanenus swepeuu 6 mexanuxe.
2. Hepebiii 3ax0H MePMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUYECKOMY NPOUECCY.
3. Buigoo saxona OMa 8 pamMKaX K1ACCUYecKoll meopu.
4. Bulbepume 0dun eapuanm omseema

Ha pucynkax m300pakeHbI 3aBUCHIMOCTH OT BPEMEHHU KOOPAWHATHI M YCKOPEHUS MaTepUaIbHON TOUKH, KOJIeOIfoeiics mo

TapMOHUYECKOMY 3aKOHY.

2
a, mic

oz
o5

o4 _/ Fl

oz 4

oo 4— ’ ’ Tfe

a0z { { { I I {

Lluknuyeckas 9acToTa KoleOaHuil TOUKH paBHA
BAPUAHTBI OTBETOB:
1)4c'; 2)3 ¢l 3)2ch 4)1ct.

CocTaBuTeb: E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoii denepannu
HwmxnexamMckuii XUMHUKO-TEXHOJIOTMYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIaPCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa30BaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEA0BATEIBCKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTPIBaHI/Iﬂ TEXHOJIOTHYCCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(i)HJ'IL: ABTOMaTH3aLIMs TEXHOJIOTHYECKUX MIPOIIECCOB U POU3BOICTB (10 OTDaCJ'IS(I\Q

Cemectp




0 YTBEPX/AIO
3aB.kadenpoit _ o B.B.bukrarupos

06.06.2020
IK3aMeHAMOHHBIH O1iter Ne 12
Llenmpanvuwiil yoap 08yx abOCcoomuo ynpyaux uapos.

Buympennsis snepeus oonoamomnozo 2aza. Cmenenu c60000bl MOEKYIL.

Tlone pasnomepro 3apsiceHHol 6ecKOHeYHOU NIOCKOCHU.

N~

Boibepume 0dun sapuanm omseema

Ha pucynke npencrasies rpadpux GyHKIMU paclpeeneHust MOJIEKy)l HASaIbHOTO ra3a 1o CKopocTsaM (pacmpeneieHne Makcseiia),

dN
fv)=—-
rae Ndv _ JIOJIsL MOJICKYJI, CKOPOCTH KOTOPBIX 3aKJIFOYEHbI B HHTEPBAJIe CKOPOCTEH OT V 10 V+dV B pacuere Ha €ANHUILY 3TOTO
uHTepBaa. [t 9Toi GyHKINN BEpHBIM YTBEPKACHUEM SIBISIETCS. . .
BAPUAHTBI OTBETOB:

1) npu 1060M N3MEHEHHUH TI0JIOKEHHE MaKCUMyMa He MEHSeTCs;

2) IpH NOHMKEHUH TEMIIEPATyphl BEIHYNHA MaKCHMyMa PacTeT;

3) npu U3MEHEHHHU TeMIIEPaTyphI IUIOMIAAb 110 KpUBOH H3MEHSETCS.

CocraBuresb: [ D S E.B. Slkonea

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HmxnexamMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((riIrain)
(benepanbHOTo ToCyIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckui HaIMOHANBHBIH HCCIIEOBATENBCKUI TEXHOJIOTHIECKHH YHHBEPCUTET)
Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOJIOTMYECKUX POLIECCOB M NPOU3BOJICTB
TIpodunb: ABTOMAaTH3ALNS TEXHOJIOTMYESCKUX MTPOLIECCOB U MMPOU3BOJICTB (110 OTPACIISIM)

Cemectp
0 09  YTBEPKIAIO
3aB.kadenpoii _ 45 B.B.bukrarupos
06.06.2020
JK3aMeHAUHOHHBII OuJeT Ne 13
1. Ab6comomno neynpyauii yoap 06yx uapos.
2. Buympeunss sunepeus cucmemvi. Tennoma u paboma.
3.  Ipumecnas npoeooumocms noIYnpoEoOHUKOS.
4. Buibepume 0dun sapuanm omeema

I_I_Iap n 1oJiasa cq)epa, HUMCHONIUEC OJMHAKOBBIC MACChl U paJnyChbl, BKaTbIBAOTCS 0e3 MMPOCKaJIb3bIBaHUA HAa I'OPKY. Ecnu
Ha4daJIbHbIC CKOPOCTHU TCJI OANHAKOBLI, TO...

BAPHUAHTBI OTBETOB:
1) BbImIe HopHUMETCS nosast cdepa ;

2) o0a Tena MOAHUMYTCS Ha OJHY U Ty )K€ BBICOTY;
3) BbIIIe TOJHAMETCS IIIap

CocraBuTelib: [ e E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HmxnexamMckuii XUMHKO-TEXHOJIOTMYECKUI HHCTUTYT ((riIrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa30BaHUs



«Kazanckuii HaMOHAJILHBIN HCCIIEI0BATEIbCKUM TEXHOIOTMUECKUH YHUBEPCUTET»
Daxynvmem uHGOPMAYUOHHBIX IMEXHOIOUU
Luxn pusurxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3aIys TEXHOIOTMYECKHUX IPOLIECCOB M NPOU3BOJICTB
TIpodunb: ABTOMAaTH3ALNS TEXHOJIOTMYESCKUX MTPOLIECCOB U MMPOU3BOJCTB (110 OTPACIISIM)

Cemectp_L
0 YTBEPX/IAIO
3aB.kadenpoit __‘;_:». i B.B.bukrarupos
06.06.2020
JK3aMeHAUHOHHBIH OnJieT Ne 14
1. 3axon Bcemupnozo mazomenus. I pasumayuonnoe nore. Hanpsicennocms 2pagumauionioz2o nos.
2.  Paboma pacwupenus 2aza. Pusuueckutl CMblCL YHUBEDCANbHOU 230601 NOCMOIHHOU.
3. Hocredosamenvhvie u napaiieibHoe cOeOUHEHUEe NPOEOOHUKOS.
4. Buvibepume 0dun sapuanm omsema
T
o1 2
3 L 2
-3 - 3

¥

Ha pucynke nzobpaxen mukia Kapao B koopaunarax (T,S), roe S-osHTponus. AnuabaTHoe cKaTHe MPOWCXOUT Ha dTare

BAPUAHTEI OTBETOB:
D4-1; 2)3-4; 3)1-2; 4)2-3.

CocTraBuTesb: ( R E.B. SIkosnesa

MuHHCTEpCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit denepanum
HwxHekaMCKHit XUMHKO-TEXHOJIOTHICCKUI HHCTUTYT ((ruTia)
(enepantbHOr0 TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOIO YUPEIKACHHS BEICIIEr0 00pa3oBaHus
«Kazanckuii HaMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynvmem uHGOPMAYUOHHBIX IMEXHOIOUU
Luxn pusurxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOIOTMYECKHUX IPOLIECCOB M NPOU3BOJICTB

HpO(iJI/IJ'ILI ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHUX ITPOLCCCOB U IMPOU3BOJACTB (I'IO OTDaCJ'IﬂM!

Cemectp_L

YTBEPX/IAIO

3aB.kadenpoit N‘j:. i B.B.bukrarupos

06.06.2020
JK3aMeHAUHOHHBII OuJeT Ne 15
1. Pensmusucmckas mexanuxa.
2. Cpeonas onuna c60600n020 npobeza monexyn. Ipgexmusnoiii Ouamemp MOLeKVL.
3. Iomenyuan s1eKmpocmamuiecko2o nois. IKeunomeHyuaIbHble No8ePXHOCH. .




4. Buibepume 0dun sapuanm omeema

V.4
AN
———r 1>
Puc. 1
.
MarepuanbHas Touka M IBUXKETCS [0 OKPY>KHOCTHU CO CKOPOCTBIO ¥ Ha puc. 1 nokasan rpaduk 3aBUCUMOCTH TPOCKIIHH
%

+
ckopocTuV; oT BpeMenH ( © — eIMHAYHBINA BEKTOP TOTOKUTENHLHOTO HATIPABJIEHHS, V; — MPOEKIIHS ¥ Ha 910 HaTpaBJe-
Hue). [Ipu 5TOM BEKTOp MOJTHOTO YCKOPEHHUsI Ha pUC.2 UMEET HAlpPAaBJICHUE ...

CocraBuTesb: ( o 7 E.B. SlkoBnera

MuHHCTEpCTBO HAyKH U BEICIIEro oOpasoBanus Poccuiickoit denepanum
HikHexkaMCKUi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rutian)
(eneparbHOTo roCyIapCTBEHHOTO OIO/PKETHOTO 00pa30BaTENILHOTO YUIPEXKICHHS BHICIIEro 00pa30oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET
Dakynvmem UHGOPMAUUOHHBIX IMEXHONOUIL

Luxn pusurxo-mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOJIOTMYECKUX POLIECCOB M NPOU3BOJICTB
TIpodunb: ABTOMAaTH3ALNS TEXHOJOTMYESCKUX MTPOLIECCOB U MPOU3BOJICTB (110 OTPACIISIM)

Cemectp_L
y YTBEPXAIO
3aB.kadenpoit ‘;_i #(____ B.B.buxrtarupos
06.06.2020
JK3aMeHAUHOHHBII OuJieT Ne 16
1. Bpawarowui momenm. Momenm unepyuu. Teopema Lllmetinepa.
2. Cwmecob udeanbhulx 2azos.
3. Csa3b mexcOy nomeHyuaniom U HanpA*CeHHOCMbIO INEKMPOCIAMUYECKO20 NOAL.
4. Bwibepume odun eapuanm omeema

HpI/I pacyeTe MOMCHTOB MHECPUHU TE€1a OTHOCUTCIILHO ocei/i, HE MPOXOAAIUNX YCPE3 LCHTP MACC, UCHIOJIB3YIOT TCOPEMY

reitnepa. Eciu och BpallleHUs: TOHKOTO KOJIbLIA TIEPSHECTH U3 IICHTPa Macc Ha paccTosiHue 2R (puc.), To MOMEHT UHEP-
LIMA OTHOCUTENILHO HOBOM OCH YBEITUUHUTCA B ...

BAPUAHTBI OTBETOB:
1) 3 paza; 2) 4 pa3a; 3) 2 paza; 4) 5 pas.
CocTaBuTeb: ( € S - E.B. SIkosnea

MuHHCTEpPCTBO HAyKH U BEICIIEro oOpa3oBanus Poccuiickoit denepanum
HikHexkaMCKUi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rurian)
(eneparbHOTro roCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEro 00pa30oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIE0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET
Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL
Lukn usuxo-mamemamuyeckux OUCYUnIuH




Hanpasnenue noarotoku: 15.03.04 ABToMaTH3aIKs TEXHOIOTHUECKUX MPOLIECCOB U MTPOM3BOJICTB
IIpodunb: ABTOMATH3AIMS TEXHOIOTHYECKUX MPOLIECCOB M IPOU3BOJCTB (IO OTPACISAM)

Cemectp
0 YTBEPXK/IAIO
3as.kadenpoit .le‘ i B.B.bukrarupos
06.06.2020
JK3aMeHAIMOHHBIN Oniter Ne 17
1.  Onpeodenenue momenmos unepyuu me.
2. VYpasuenus cocmoanus. IHouamue uoeanvnozo 2aza. I azosvie 3akoHbi.
3.  Tepmosnexmponnas smuccus. Paboma evixoda snekmpoua.
4. Buvibepume 0dun eapuanm omeema

Ha pucyHke mokazaH BEKTOp CHJIBI, JeHCTBYIOMEH Ha dacThily. PaboTa, COBEpIIICHHAs dTOW CHIIOW MpHU MepeMeneHuH
YyacTUIB! B TOUKY C KoopAuHaTaMu (4; 3), paBHa...

BAPUAHTBI OTBETOB:

1) 20 x;  2) 15 [x;  3) 25 [Ix;  4) 12 k.

CocraBuTelib: [ R E.B. SIkosnea

MuHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoii denepannu
HmxnexaMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritrain)
(enepantbHOr0 TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIFHOIO YUPEKACHHS BEICIIEr0 00pa3oBaHus
«KazaHnckuilt HaLMOHANBHBIN HCCIIE0BATENILCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem UHOOPMAYUOHHBIX MEXHOIO2UL
Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOJIOTMYECKUX POLIECCOB M NPOU3BOJICTB

IIpoduins: ABTOMATH3AIMS TEXHOIOTHYECKUX MPOLIECCOB M IPOU3BOJCTB (IO OTPACIAM)

Cemectp
0 YTBEPX/IAIO
3aB.kadenpoi _ g5 B.B.bukrarupos
06.06.2020
IK3aMeHAMOHHBIH Ouiter Ne 18
1. Vpasnenue Qunamuxu 6pawamenbHo20 O8UNCEHUS MEepi020 med.
2. Ocnosnoe ypasuenue MKT.
3. Ochoebl 301HOI Meopul NPo8oOUMOCHIU MEEPOLIX M
4. Buwibepume 00un eapuanm omeema

M

—_—
Touka M JABUIKETCA IO CIIUPpAJIN B HAllpaBJICHUHU, YKa3aHHOM CTpeJ'IKOﬁ. HOpMaﬂLHOC YCKOPCHHUE 1O BEJIMYUHE HE U3Me-
HAeTCH. HpI/I 9TOM BCJIMYHNHA CKOPOCTH ...

BAPUAHTBI OTBETOB:



1) He W3MeHseTCS;
2) yMEHbIIIAETCS;
3) yBenuuuBaeTcsI.

CocraBuTelb: ( R & E.B. SIkoBnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoii denepannu
HwxHexaMCKHit XUMHKO-TEXHOJIOTHICCKUI HHCTUTYT ((ruTiai)
(enepantbHOr0 TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIFHOIO YUPEIKACHHS BEICIIEr0 00pa3oBaHus
«Kazanckuit HaMOHANBHBIN HCCIIE0BATENILCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem UHOOPMAYUOHHBIX MEXHOIO2UL
Luxn pusuro-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOJIOTMYECKUX POLIECCOB M NPOU3BOJICTB

IIpoduis: ABTOMATH3AIMS TEXHOIOTHYECKUX MPOLIECCOB M IPOM3BOJICTB (IO OTPACIAM)

Cemectp
B YTBEPXAIO
3aB.kadenpoit N‘j_j. i B.B.bukrarupos
06.06.2020
JK3aMeHAMOHHBIH Ouiter Ne 19
1. Kunemuueckas snepzaus epawenus mend.
2. Makpockonuueckue napamempe.
3. Ione 06yx GecKoHeUHbIX NAPALIENLHBLX DASHOUMEHHO 3APANCCHHBIX NIOCKOCHEH.
4. Bulbepume 0dun eapuanm omeema

IIpomecc n3o6paxeHHbIii Ha pucynke B koopaunatax (T,S), roe S — sHTpONHS, ABIISETCS ...
BAPHUAHTBI OTBETOB:

1) n300apHBIM CXKATHEM;

2)U30XOPHBIM OXJIKIECHUEM;

3) U30TepPMUUECKHUM CHKATHEM;

4) anmabaTHBIM paclIupEHUEM.

CocraBuTeb: 7 E.B. SIkoBnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepaunu
HmxnexamMckuii XUMHKO-TEXHOJIOTUIECKUI HHCTUTYT ((riirain)
(benepanbHOTo ToCyIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEA0BATEIBCKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC MOATOTOBKH: 15.03.04 ABTOMaTI/IBHHI/Iﬂ TEXHOJOTHYICCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(i)HJ'IL: ABTOMaTH3aLIMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\Q

Cemectp

YTBEPXIAIO

3aB.kadenpoin 4541  B.B.bukrarupos

06.06.2020
JK3aMeHAMOHHBIH O1iter Ne 20
1. 3akon coxpanenus momenma umnyioca.




2. Ocnosuvie nonoxcenus MKT.
3.  Hoaynposoonuku. Cobcmeennas npo8oouMocs NoAyNPOSOOHUKOS.
4. Buwibepume 00un sapuanm omeema

(V) &

v

BIF

v
_} .\;
Ha pucyHnke npezcraieH rpaguk GyHKIUN paclpelesiCHUs] MOJICKYJ UICAITBHOTO ra3a Mo CKOPOCTSIM (pachpeaeicHue

fiv) =

Maxkcgenna), rae Ndv _ pons MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOUEHBI B HHTEPBaje CKOpOcTeil oT v 1o v+dv B
pacdere Ha eIUHUILY 3TOro HTepBana. /s 3Toil pyHKIUM BEpHBIM YTBEPIKICHHEM SBJISICTCS IIPU BO3PACTAHUK TEMIIepa-
TYPBI: ...

BAPUAHTBI OTBETOB:
1) MakcHUMyM KPHBOI CMECTHTCS BIIPABO, B CTOPOHY OOJIBIIUX CKOPOCTEH;
2) mIomanb Mol KpUBOKW YBEITHUUTCS;
3) MakKCUMyM KPHUBOUW CMECTHTCS BJIEBO, B CTOPOHY MEHBIITUX CKOPOCTEH.

CocTaBuTeNb: Ao E.B. SIkoBneBa

MuHHCTEpCTBO HAyKH U BEICIIETro oOpasoBanus Poccuiickoit denepanym
HwxHexaMCKHit XUMHKO-TEXHOJIOTHICCKUI HHCTUTYT ((ruTiai)
(enepantbHOr0 TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIFHOIO YUPEIKACHHS BEICIIEr0 00pa3oBaHus
«Kazanckuit HaMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynvmem uHGOPMAYUOHHBIX MEXHOIOUU
Luxn ¢puzuxo-mamemamuyeckux OucyunIun

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIys TEXHOJIOTMYECKHUX IPOLIECCOB M NPOU3BOJICTB

HpO(iJI/IJ'ILI ABTOMaTI/IBH.HI/Iﬂ TCXHOJOTHYCCKHUX ITPOLICCCOB U IMPOU3BOJACTB (HO OTDaCJ'IﬂM!

Cemectp
0 YTBEPX/IAIO
3aB.kadenpoi ”\1’;. ¢ B.B.bukrarupos
06.06.2020
JK3aMeHAUHOHHBIIH OuJteT Ne 21
1. Ycnosus pasnosecus meepoozo mena. Buowi pasnosecus.
2. Ocnosuvie nonoscenus MKT.
3. Daekmpocmamuueckoe noie pasHoMepHO 3apIJNCeHHON chepuieckoll no8epXHOCHI.
4. Buibepume 0dun eapuanm omeema

R
MowmeHT nMmIyJjibca Tejia OTHOCUTCIILHO HeHO,HBPI)KHOﬁ OCH UBMCHSICTCH 110 3aKOHY L=at . Ykaxure rpaqn/n(, IMpaBUJIbLHO

OTpa)Ka}OIIII/Iﬁ 3aBUCUMOCTb OT BpEMCHU BECJIIMYUHBI MOMCHTA CUJI, ﬂeﬁCTBy}OHIHX Ha TCJIO.

BAPUAHTHBI OTBETOB:
I Il Il M
1 ) h3) ) '
CocraBuTelib: ( 4 Ao < E.B. SIkoBnesa

MuHHCTEpPCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit denepanum
HikHexaMCKUi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rrian)



(henepa’sbHOTO TOCYIAPCTBEHHOI'O OFO/PKETHOTO 00pa30BaTEIBHOTO YIPEKACHUS BBICIIETO 00pa30BaHMs
«KazaHCkuii HaMOHAIBHBIN UCCIIEI0BATEIBCKUM TEXHOIOTHYECKUIT YHUBEPCUTET
Daxynvmem uHGOPMAYUOHHBIX MEXHOIOUU
Luxn pusurxo-mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.04 ABroMaTu3aIys TEXHOIOTMYECKHUX IPOLIECCOB M NPOU3BOJICTB
HpO(iJI/IJ'ILI ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHUX ITPOLICCCOB U IMPOU3BOJACTB (I'IO OTDaCJ'IﬂM!

Cemectp_L
o0 _0F¢ YTBEPXIAIO
3as.kadenpoit _ 45 B.B.Bukrarupos
06.06.2020
JK3aMeHAUHOHHBII OuJieT Ne 22
1. Tapmonuueckue konebamenbible Q6UINCCHUSL.
2. Cmecb udeanbiblx 2a308.
3. Koumaxm s1ekmponno20 u 0blpo4H020 NOAYAPOEOOHUKOS.
4. Buvibepume 0dun sapuanm omeema
vi
m, 2
0 X
- o m,
vpooomg L

CucreMa COCTOUT U3 TPEX MApPOB ¢ MaccaMu m;=1 Kr, my=2Kr, m 3=3 KT, KOTOpbI€ ABUTalOTCS TaK, KaK IMOKa3aHO Ha PH-
CYHKE

Ecnu ckopocTu mrapoB paBHbI vI=3Mm/c, v2=2m/c, v3=IM/C, TO BEKTOpP CKOPOCTH LIEHTPA MACC ITOH CUCTEMBI HAIIPABJICH. ..
BAPUAHTHBI OTBETOB:

1) Boons ocu -OY;

2) Bosts ocu +OX

3)Bmosb ocu OX.

CocraBuresb: [ S - E.B. Slkonea

MuHHCTEpCTBO HAyKH U BEICIIETro oOpasoBanus Poccuiickoit denepanym
HwmxnexaMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEXKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIBCKUM TEXHOIOTHYECKUI YHUBEPCUTET

Dakynvmem UHGOPMAUUOHHBIX IMEXHONOUIL
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC MOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTHICCKUX ITPOHCCCOB U ITPOU3BOJICTB

HpO(i)HJ'ILZ ABTOMaTH3a1IMs TEXHOJIOTHYECKUX MPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\Q

Cemectp_L
0 YTBEPXAIO
3aB.kadenpoi _?::.: w*~  B.B.bukrarupos
06.06.2020
JK3aMeHAUHOHHBII OuJieT Ne 23
1. Cxopocmb u yckopenus npu 2apmMoHu4eckux Koiebanusx.
2. Luxn Kapno. Tepmoounamuyeckas wKkaia memnepamyp.
3. 3axon Kyriona. EQunuysl usmepenus sapsoa.
4. Bwibepume odun eapuanm omeema




IIpu pacueTe MOMEHTOB MHEPIMU TEJIa OTHOCUTEIBHO OCEH, HE MPOXOJAIIUX Yepe3 LEHTP MAcC, HCHOIb3YIOT TEOPEMY
reitnepa. Eciu och BpallleHus: TOHKOTO KOJIBLA TIEPESHECTH U3 IICHTPa Macc Ha paccTosiHue 2R (puc.), TO MOMEHT UHEP-
LMY OTHOCUTEIBHO HOBOW OCH YBEITHYUTCA B ...

BAPUAHTHBI OTBETOB:
1) B 4 paza; 2) B 3 pa3a; 3) 5 paza; 4) 2 pas.

CocTaBuTelib: ( S 4 E.B. SIkosnesa

MuHHCTEpCTBO HAyKH U BEICIIEro oOpasoBanus Poccuiickoit denepanum
HikHexkaMCKUi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rutian)
(eneparbHOTro roCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEro 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEA0BATEIECKUM TEXHOIOTHYECKUI YHUBEPCUTET
Dakynvmem UHGOPMAUUOHHBIX MEXHONOUL
Lukn usuxo-mamemamuueckux OUCYUnIuH

HanpaBneHI/Ie MOATOTOBKHU: 15.03.04 ABTOMAaTH3aNKs TEXHOIOTHYECKHUX MPOIIECCOB W MMPOU3BOJICTB
HpO(iJI/IJ'ILI ABTOMaTH3aNKs TEXHOTOTUIECKHUX MPOIIECCOB U MMPOU3BOJICTB (I'IO OTpacyiasim)

Cemectp_L
YTBEPXAIO
3aB.kadenpoii __\:: : B.B.Bukrarupos
06.06.2020
JK3aMeHAUHOHHBII OuJieT Ne 24
1. Hpyarcunnviti masmuux.
2. VYpasuenus cocmosanus. Honamue udeanvnozo 2aza. I'azosvle 3aKonbi.
3. Onexmpuueckuti mox. Cuna u niomuocme moka.
4. Bwibepume odun eapuanm omeema

CpenHss KHHETHYECKas YHEPTU MOJIEKYII Taza Ipu TeMiepaType 7 3aBUCHT OT UX CTPYKTYPBI, UTO CBS3aHO C BO3MOXKHO-
CTBIO Pa3IMYHBIX BUAOB JABIKCHHUA aTOMOB B MoJieKkyJe. [Ipn ycaoBru, 9TO MIMEIOT MECTO TOJIBKO IOCTYIATENEHOE U Bpa-
maTenbHOE JBIKEHHUE, CPEAHSI SHEPTH MOJeKy azota (N2) paBHa. ..

BAPUAHTBI OTBETOB:
3. 1. . 5 . 7
D 2kt 2) —kts 3) Zkrs 4 —kr-
2 2 2 2
CocraBuTesb: ( € o 3 7 E.B. SlkoBnesa

MuHHCTEpPCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit denepanum
HwmxnexaMckuit XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((uiinain)
(benepanbHOTo ToCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HalMOHAIBHBIN UCCIIEA0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Dakynvmem UHGOPMAUUOHHBIX MEXHONOUL
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC MMOATOTOBKHU: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTHYCCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(i)HJ'IL: ABTOMaTH3a1IMs TEXHOJIOTHYECKUX MPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\ﬂ

Cemectp

YTBEPXIAIO
B.B.bukrarupos

b & - //
3aB.kadenpoi

) = =

06.06.2020



JK3aMeHAUHOHHBIIH OuJieT Ne 25
Dusuyeckull U Mamemamuyeckull MasmHuKu.
Peanvnvle caszvi. Ypasuenue Ban-oep-Baanvca.
Anekmpocmamuyeckoe noie u e20 Hanpsxcennocnmo. Cunoswle TUHUU.
Buvibepume ooun sapuarnm omsema

N~

IIpomecc n3obpaxeHHpIii Ha pucynke B koopaunatax (T,S), roe S — sHTpONHS, ABIISIETCS ...
BAPHUAHTBI OTBETOB:

1) agaGaTHBIM CXKATHEM ;

2)M30XOpHBIM HarpeBaHUEM;

3) u300apHBIM pacHINpEHUEM;

4) N30TepMHUUECKUM PACLIMPEHUEM.

CocTaBuTesb: S X E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoii denepannu
HixkHekaMCcKuil XMMHUKO-TEXHOJIOTUYECKUHA HHCTUTYT (puiman)
(benepanbHOTO TOCYIAPCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIBCKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBaHI/Iﬂ TEXHOJIOTHYCCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(i)HJ'IL: ABTOMaTH3aLIMs TEXHOJIOTHYECKUX MIPOLIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\ﬂ

Cemectp_L

0 YTBEPX/AIO
3as.kaenpoi _ 454 B.B.bukrarupos

06.06.2020

IK3aMeHAIMOHHBIH Oniter Ne 26
Onepaus 2apMoOHUYECKUX KOAeOaHul.
Buympennss ouepeus peanvno2o 2asa.

1
2
3. Cmoponnue cunvl. D1ekmpoosudicywas culd u Hanpajicerue.
4. Buvibepume 0dun eapuanm omeema

1. 2z 3 vV

Ha (P,V)-nuarpamme u3o0paskeH nukiudeckuii npouecc. Ha yaactkax DA-AB Temmeparypa. ..
BAPUAHTBI OTBETOB:

1) noBebI1IaeTCS;

2) va DA — noBeImiaetcs, Ha AB - moHMXKaeTcs;

3) noHwmxkaercs;

4) na DA — moHwmxkaetcs, Ha AB - moBbIIaercs.



CocraBuTeb: ( e d E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HwmxnexamMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((riIrain)
(enepanbHOr0 TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHus
«Kazanckuit HaMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynomem UHPOPMAYUOHHBIX MEXHOIO2UL
Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOJIOTMYECKHUX POLIECCOB M NPOU3BOJICTB

IIpoduinb: ABTOMATH3AIMS TEXHOIOTHYECKUX MPOLIECCOB M IPOM3BOJCTB (IO OTPACIAM)

Cemectp

YTBEPX/AIO

3aB.kadenpoi G B.B.bukrarupos

06.06.2020

IK3aMeHAMOHHBIH Ouiter Ne 27
1. 3amyxarowue xorebanus.
2.  IIpumenenue nepgoco 3aKoHa mepmMoOUHAMUKY K U306aPULECKOMY U U30EPMULECKOMY npoyeccy. Aduabamuye-

CcKutl npoyecc.
Tomenyuan 21eKkmpocmamuyecko20 noas. IKEUNOMEHUUAIbHBLE HO8EDXHOCIU.

Buibepume odun sapuanm omeema

)

|
L
v

Ou3nYeCKUil MAsITHUK COBEPIIACT KOJICOAHUS BOKPYT OCH, POXoasiie yepes T.0 NepneHIUKYISPHO IIOCKOCTH PUCYHKA.
J1 ;aHHOTO TOJIOKEHUS MAATHUKA MOMEHT CHJIBI TSDKECTH HAIIPABIICH ...

BAPHUAHTBI OTBETOB:

1) oT Hac NEPHEHANKYISPHO TUIOCKOCTH PUCYHKA;

2) BBepX B IUIOCKOCTH PUCYHKA;

3) BHU3 B IJIOCKOCTH PHUCYHKA

4) K HaM MIePIICHANKYIAPHO TUIOCKOCTH PHCYHKA.

CocraBuTeb: ( el E.B. SlkoBnesa

MuHHCTEpCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit denepanum
HikHexkaMCKUi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rutian)
(benepanbHOTo ToCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEA0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL
Lukn usuxo-mamemamuyeckux OUCYUnIuH

HanpaBneHI/Ie MMOATOTOBKHU: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTHYCCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(i]I/IJ'ILI ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTUYCCKUX ITPONECCOB U IMTPOU3BOJICTB (HO OTpacisim)

Cemectp_L

YTBEPXAIO

3as.kadenpoit 57  B.B.Bukrarupos

06.06.2020

JK3aMeHAUHOHHBII OuJieT Ne 28
1. Bwinyacoennwie konebanus. Pesonanc.
2. Iepsvlii 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30X0PUYECKOMY NDOUECCY.
3. Bwi6o0 3axona Oma 6 pamkax Kiaccuieckol meopuu.




4. Buibepume 00un sapuanm omeema

&

IIpu pacueTe MOMEHTOB MHEPIMH TEJIa OTHOCUTEIBHO OCEH, HEe MPOXOMAIIMX Yepe3 LECHTP Macc, HUCIOIb3YIT TEOPEMY
reitnepa. Eciu och BpallleHUs: TOHKOTO KOJIbLIA TIEPSHECTH U3 IICHTPa Macc Ha paccTosiHue 2R (puc.), TO MOMEHT UHEP-
IIUM OTHOCHUTEIIEHO HOBOM OCH YBEIIUYHTCS B ...

BAPUAHTBI OTBETOB:
1) B 4 paza; 2) B 3 pa3a; 3) 5 paza; 4) 2 pas.

CocraBuTeb: E.B. SIkoBnesa

MuHucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKuii XMMUKO-TEXHOJIOTHYECKUNA HHCTUTYT ((prinan)
(benepabHOTO TOCYAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIILHOTO YUPEKICHHS BhIC-
mero oOpa3oBaHUs
«Ka3aHCknil HalMOHAIBHBIA UCCIEN0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
Dakynvmem uHGOPMAYUOHHBIX MEXHOAOUL
Luxn uzuko-mamemamuueckux OUCYuniuH

Hanpasnenue noarotoBku: 15.03.04 ABToMaTHU3aIus TEXHOJOTHYECKUX MTPOLIECCOB U
[IPOU3BOJICTB

HpO(bI/IJII)Z ABTOM&TI/IBaHI/IH TCXHOJOTHYCCKHUX IMTPOIECCOB U IMTPON3BOACTB (HO OTDaCJIHM)

KPUTEPUH
OLICHKH 3HAHHMH CTYAEHTOB Ha 3K3ameHe (1 cemecTtp)

MakcumanbHOE KOTUYECTBO 0aioB 3a dk3aMeH 40):

10 GanoB 3a IEPBBIA BOIIPOC,

10 GanoB 3a BTOPOW,

10 6anoB 3a TpEeTHil BOIIPOC,

10 GanoB 3a YeTBEPTHIN BOTIPOC, MPEICTABICHHBIN B BUC PACUETHOTO 3a/IaHUS.
MuHNMaIbHOE KOJIUYECTBO OAIIIOB 3a SK3aMeH 24.

B xaxxnom 6unere 3 Teopernyueckux Bompoca u 1 pacuetHoe 3ananue. [lpu pe-
HIEHUH PacYETHOTO 3aJJaHUsl TEOPETUYECKHUE MPEANOCHUIKHA PACKPBIBATh 00A3aTENbHO.

3a OTBET Ha gonpoc BbICTaBIsAETCA CTYeHTY 9 < R< 10 6annoe, eciv 1 CTyAEHT:

- TOKa3aJl TTyO0O0KKe U BCECTOPOHHUE 3HAHUS 110 BONPOCY OMJIeTa B COOTBETCTBUU
C y4eOHOM mporpaMmMoii, OCHOBHOM U JOTOJIHUTEIBLHON JUTEpaTypoi, TpeOOBaHUMN K
BBINIOJIHEHUIO COOTBETCTBYIOUIUX (PU3MUYECKHUX 3aKOHOB (5,4 < R< 5,8);



- CaMOCTOSITEIHHO, JIOTHYECKU CTPOMHO M MOCIEA0BATEIBHO H3JIaraeT yueOHbI
MaTepHa, IeMOHCTPUPYSl YMEHUE aHAIM3UPOBATh Pa3InyHble HAYYHbIE B3TJISbI, apry-
MEHTHPOBAHHO OTCTauBaTh COOCTBeHHYIO no3unuio (1,2 <R< 1,4);

- TBOPUYECKH CBSI3BIBACT TEOPETUUECKHUE MTONOKEHUS ¢ TpakTukoit (1,2 < R< 1,4);

- obnagaet KyapTypoit peun (1,2 <R<1,4).

3a OTBET Ha 80npoc BICTABIIETCA CTYIeHTY 8 < R<9 dannoe, eciiv v CTyICHT:

- TIOKa3bIBaeT TBEP/bIC U JOCTATOYHO MOJHBIE 3HAHUA MO BOIIPOCY OuiieTa B CO-
OTBETCTBUU C y4€OHOI MpOrpamMMoii, yBEPEHHO OPUEHTHUPYETCSI B OCHOBHOM JIUTEpa-
Type, 3HaeT TpeboBanus K pusnueckum 3akoHam (5,0 < R< 5.4);

- CAaMOCTOSITENILHO U TIOCTIEI0BATENbHO U3JIaraeT yueOHbIH MaTepual, npearnpu-
HUMAET TMOMBITKA aHAJIM3UPOBATh Pa3IMYHbIE HAay4YHbIE B3TJISABI 1 00OCHOBATH COO-
CTBEHHYIO TTO3HIINIO, TIPU 3TOM JIOMyCKaeT He3HaunTeapbHbie ommoku (1,0 < R< 1,2);

- YMEET CBSI3bIBATh TEOPETHUUECKHUE MOJIOKEHUS C IPAKTUYECKOM S TEIbHOCTHIO
(1,0 <R<1,2);

- oTiiMyaercs pa3Butoi peusto (1,0 <R<1,2).

3a OTBET Ha 80NPOC BHICTABIIIETCA CTYIEHTY 6 < R< 8 dan106, eciv v CTyICHT:

- MOKa3bIBAET TBEP/bIE 3HAHMS MO BOIPOCY OMJIETa B COOTBETCTBUU C y4eOHOI
IPOrpamMMoOi, OPUEHTUPYETCS JTUIIb B HEKOTOPBIX JIMTEPATYPHBIX UCTOYHUKAX, 3HAET
oTJIebHbBIE TpeOOBaHUS K Pu3ndeckuM 3akoHaMm (3,0 < R<4,0);

- y4eOHBI MaTepHal u3jaraeT pernpoayKTHBHO, AOMYyCKas HEKOTOPbIE OIIUOKU
(0,75 <R< 1,0);

- IPEANPUHUMAET TOTIBITKHA aHATM3UPOBAThH Pa3IUIHbIC HAyYHBIE B3TJISA b, 000C-
HOBAaTh COOCTBEHHYIO MO3UITHIO IO TpeboBauuto npenoaasatens (0,75 < R< 1,0);

- C TPYAOM YMEET YCTAaHOBHUTH CBSI3b TEOPETUUYECKHUX IMOJOKEHUN C MPAKTHKOM
(0,75 <R< 1,0);

- peub He Bcerja JioruyHa u nocienosarenbHa (0,75 <R<1,0).

3a OTBET HaA 80NPOC BHICTABISETCS CTYIeHTY R< 6 fannoe, ecnu u CTyieHT:

- IEMOHCTPHUPYET HE3HAHUE OCHOBHBIX MOJIOKEHUH Bompoca ouiera (R< 3);

- HE OPUEHTUPYETCS B OCHOBHBIX JIMTEPATYpPHbIX UCTOUHUKAX (R< 0,75);

- HE 3HaeT TpeOOBaHMM K COOTBETCTBYIOIUM (prznueckuM 3akoHaMm (R< 0,75);

- HE B COCTOSIHMH JaTh CAMOCTOSITEIBHBIM OTBET Ha BOMPOCHI, 00OCHOBAThH COO-
cTBeHHY10 no3uiuio (R< 0,75);

- HE YMEEeT yCTaHABIIUBATh CBSI3b TEOPETUUECKUX MOJIOKEHUMN ¢ mpakTHUKOM (R<
0,75);

- peub cimabo pa3BuTa U ManoBbipazuTensHa (R< 0,75).



MuHHCTEpPCTBO HAyKH U BEICIIET0 0Opa3oBanus Poccuiickoit denepanun
HmxnexaMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUI YHUBEPCUTET
Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL

Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH
HaHpaBHeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHX IMTPOUCCCOB U IMMPOU3BOACTB
Tpodumb: ABTOMATH3A1KS TEXHONOTHYECKAX MPOLIECCOB ¥ IPOM3BOCTB (10 OTPACIISIM)

Cemectp 2
0 YTBEPK/IAIO
3as.kadenpoit __ 454 B.B.bukrarupos
06.06.2020
IK3aMeHAUMOHHBIH OuteT Ne 1
1. Maecuumnoe none. Macnumnas unoykyus. 3axon Aunepa.
2. Coepemennvie npedcmasiieHus 0 ceeme.
3. Tennosoe uznyuenue. 3axon Kupxeoga.

4. Buibepume o00un apuanm omeema
Peakuus pacrnazia mpoToHa 1o cxeme p—oetvtv
HEBO3MOYKHA. DTO SBJISETCS CJCICTBUEM HEBBIMIOJHCHHUS 3aKOHA COXPAHEHHS. . .
a) JICITOHHOTO 3apsijia
0) 2JeKTpHUYECcKOro 3apsiia
B) CIIMHOBOTO MOMCHTA MMITYJIbCA

CocraBuresb: ( A E.B. Slkonea

MuHHCTEpCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit denepanum
HikHexaMCKUi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rutian)
(eneparbHOTro roCyIapCTBEHHOTO OIOPKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEro 00pa30BaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEA0BATEIBCKUM TEXHOIOTHYECKUIT YHUBEPCUTET
Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL

Luxn pusurxo-mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOJIOTMYECKUX POLIECCOB M NPOU3BOJICTB
TIpodunb: ABTOMAaTH3ALNS TEXHOJIOTMYESCKUX MTPOLIECCOB U MPOU3BOJICTB (110 OTPACIISIM)

Cemectp 2
0 YTBEPXK/AIO
3aB.kadenpoit ;_i #(____ B.B.buxrtarupos
06.06.2020
IK3aMeHAUMOHHBIH OuteT Ne 2
1. Hoaynposoduuxu. Cobcmeennas u npumMecHas npogoouUMoCchib.
2. OcHo8Hbie 3aKOHbI 2e0Mempu4ecKoli OnMuKu.
3. 3axomwi uznyyenus abconomuo yepHo2o mead.
4. Buibepume 0dun sapuanm omeema

DJIEKTPOH JIOKAJIM30BaH B IPOCTPAHCTBE B penesiax A X = 1 MkM. YunTbIBast, uTo nocrosHHas [lnanka h =
1,05+10 *]kec, a macca anextpona m = 9,1+1073! kr, HeonpeaeNIEHHOCTL CKOPOCTH A Uy (B M/C) COCTABIISET HE
MEHEe. ..

a) 115

6) 0,115

B) 8,7

CocTaBuTelb: ( R E.B. Slkosnesa



MuHHCTEpPCTBO HAyKH U BEICIIET0 0Opa3oBanus Poccuiickoit denepanun
HmxnexaMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KaszaHckuil HallMOHAIBHBIN HCCIIEI0BATENbCKUN TEXHOJOTMYECKUN YHUBEPCUTET»
Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL

Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH
HaHpaBHeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHX IMTPOUCCCOB U IMMPOU3BOACTB
Tpodumb: ABTOMATH3A1KS TEXHONOTHYECKAX MPOLIECCOB ¥ IPOM3BOCTB (10 OTPACIISIM)

Cemectp 2
o _06¢ YTBEPXAIO
3aB.kadenpoi :;_j B.B.bukrarupos
06.06.2020
JK3aMeHANMOHHBIH OnJieT Ne 3
1. Ipancgopmamop. Dnepeus maznumino2o nous.
2.  Bvi600 3axona nperomnenus céema.
3. Domosnexmpuueckuii 2¢hpexm.
4. Bwibepume odun eapuanm omeema

n=5

Ha pucynke n300pakeHbI CTallMOHAPHBIC OPOUTHI aTOMa BOAOPOAa COriacHo Mojenu bopa, a Takke yCIIOBHO H300pasKeHbBI
TIePEXOIbI IIEKTPOHA C OAHOM CTAIIMOHAPHON OPOWTHI HA APYTYIO, COMPOBOXKIAIONINECS H3TydeHIEM KBaHTa YHEPTUH. B
yIbTpaduoJIETOBOM 00JIaCTH CIIEKTPa ATH IIePeX0obI NaloT ceputo Jlaiimana, B BunnMoii — cepuro baiasmepa, B nHppakpac-
HOM — ceputo [lamena. Hanbompieit yactoTe kBaHTa B cepun JlafiMana COOTBETCTBYET IMEPEXO. ..

BAPUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5->n=1;
3)n=3 ->n=2; 4Hn=4 —->n=3.
CocraBuresb: ( ¢ Ao - 7 E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HmxnexaMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritnain)
(benepanbHOTo TOCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HaIMOHANBHBIH HCCIIEIOBATENBCKUI TEXHOJIOTHIECKHH YHHBEPCUTET)
Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY

Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH
HaHpaBHeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHX IMTPONUCCCOB U IMMPOU3BOACTB
Tpoduib: ABTOMATH3ALMS TEXHONOTHYECKAX POLIECCOB ¥ IPOM3BOICTB (II0 OTPACIISIM)

Cemectp 2
0 09 YTBEPXKIAIO
3as.kaenpoit _ g5 B.B.bukrarupos
06.06.2020
JK3aMeHANIMOHHBIH OnjieT Ne 4
1. [ua- u napamacnemuru. Peppomaznemukuy u ux c60ucmea.
2. Tonkue nunswi. Illocmpoenue uzobpasicenus npeomMemos ¢ ROMOWbIO IUH3.
3. Dopmynra Diinwmerina ona enewnezo pomosgppexma. Macca u umnyibc pomonua.
4.  Buwlbepume 0dun sapuanm omeema




Ha pucynke nokasaHbl HarpasieHHs najgaroniero GpoTtoHa (y), paccestHHoro ¢orona (y’) u sJeKTpoHa oTHauu (e). Yron
paccesinust 90°, HampaBJIeHHE JBMDKCHHS JICKTPOHA OTAA4M COCTABISIET C HAlpaBiCHUEM Ia/arolero (poToHa yroi

— =]
©=30" Eem UMIIYJIbC PACCESTHHOTO (POTOHA pr , TO IMITYJIbC JIEKTPOHA OTAYH PaBEH. ..

BAPUAHTHBI OTBETOB:
V3P 2243 P 2P 4P
CocTaBuTelb: Ao st E.B. SIkoBnesa

MuHHCTEpCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit denepanum
HixkHekaMCcKuil XMMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (puiman)
(benepanbHOTo ToCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEA0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBaHI/Iﬂ TEXHOJOTHYCCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(iJI/IJ'ILI ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTUYCCKUX ITPONECCOB U IMTPOU3BOJICTB (HO OTpacyiasim)

Cemectp 2
0 YTBEPX/AIO
3as.kaenpoi _ 454 B.B.bukrarupos
06.06.2020
IK3aMeHAIMOHHBIH OnyteT Ne 5
1. 3axon buo-Casapa-Jlannacca.
2. Ocnosuble homomempuyeckue 6eauyUnbl.
3. Ceemosoe dasnenue. dppexm Komnmona.
4. Buibepume odun sapuanm omeema

BepOﬂTHOCTL 06Hapy>1<1/m, OJICKTPOH Ha Y4aCTKE (a,b) OJHOMEPHOTI'O MOTCHIHAJIBHOTO SAlIUKa C OECKOHEYHO BBEICOKHMHU

ur 4
I 1
| 1
| |
| |
| 1
L
0 L iL L
3 3
b
W = fwdx
CTCHKaMM BbIYUCJIACTCS 110 (1)0pMlee 2 , TAC i — IUJIOTHOCTBb BEPOATHOCTH, OIpCaAciaeMas L|J -q)yHKHHeﬁ. Ecnun

w—(IJYHKI_II/I}I UMeeT BHUJA, YKa3aHHBIA Ha PHCYHKE, TO BEPOSITHOCTE OOHAPYXWUTH OHICKTPOH HAa YYacTKe

3 ex<L 1
8 paBHa...

BAPUAHTDBI OTBETOB:

1) 3; 2) 3; 3) 1 4) 1.
8 8 2 4

CocraBuTelib: ( A s E.B. SIkosnea



MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HmxnexamMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((riIrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HaIMOHANBHBIH HCCIIEOBATENBCKUI TEXHOJIOTHIECKHH YHHBEPCUTET)
Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY

Luxn ¢huzuxo-mamemamuyeckux OUCYUnIUH
HaHpaBHeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHX IMTPOUCCCOB U IMMPOU3BOACTB
Tpoduib: ABTOMATH3ALKS TEXHONOTHYECKAX MPOLIECCOB ¥ IPOM3BOCTB (10 OTPACIISIM)

Cemectp_ 2
0 YTBEPXJAIO
3as.kadenpoi _ 454 B.B.bukrarupos
06.06.2020
IK3aMeHAUMOHHBIH OueT Ne6
1. Heiicmseue maznummnozo noas ha mox. Cuna Amnepa. 3axon Amnepa.
2. Kozepenmmnocmo u MOHOXPOMOMUYHOCHb C6eMOBbIX 601H. Mnmepdepenyus ceema.
3. Mooerv amoma Pesepgopoa. Ilocmyramer bopa.
4. Beibepume 0dun éapuanm omeema

Ha pucynke noxazana opuenmayusi 6ekmopos nanpsiscennocmu snexmpuieckoeo (E ) u maecnumuozo ( H ) noneil 6 snex-
mpomazHumuol eonxe. Bexmop niomnocmu nomoka suepauu 2.1eKmpoMazHUmHo20 NOs OPUEHMUPOBAH 8 HANPABEHUM.....

Bapuantsi otBeTOB: 1) 1; 2)2; 3)3; 4) 4.

CocTaBuTeNb: ( S 4 E.B. SIkosnea

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HikHexaMCKUi XUMHKO-TEXHOJIOTHYECKUH HHCTUTYT ((rurian)
(eneparbHOTro roCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTeILHOTO YUPEXKICHHS BHICIIEro 00pa30BaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIE0BATENbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY

Luxn pusurxo-mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOIOTMYECKUX POLIECCOB M NPOU3BOJICTB
TIpodunb: ABTOMAaTH3ALNS TEXHOJIOTMYESCKUX MTPOLIECCOB U MPOU3BOJCTB (110 OTPACIISIM)

Cemectp_ 2
o YTBEPX/AIO
3aB.kadenpoi _ g5 B.B.bukrarupos
06.06.2020
IK3aMeHAUMOHHBIH OuteT Ne 7
1. Cuna Jlopenya.
2. Memoowi Habriodenus unmeppepenyuu ceéema.
3. Teopus cmpoenus amoma 60dopoda no bopy. ugpaxyus muxpouacmuy. Boanwt oe bpoiins.
4. Bulbepume 0dun eapuanm omeema.

Ecnu 3auepHEHHYIO IUNTACTHHKY, Ha KOTOPYIO MMAJaeT CBET, 3aMEHUTH Ha 3ePKaJbHYIO TOH )K€ U0, TO CBETO-
BOC JIaBJICHHE. . .

BAPHUAHTBI OTBETOB:
1) ocraHeTcss HEM3MEHHBIM;
2) yMeHpIIUTCA B 2 pasa;
3) yBenuuurcs B 2 pasa.

CocraBuresb: ( O E.B. SlkoBnea

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HmxnexamMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((riirain)
(benepanbHOTO TOCYIAPCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa30BaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET
Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY

Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH
HanpaBneHI/Ie IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHX IMTPOUCCCOB U IMMPOU3BOACTB




IIpo¢uns: ABTOMAaTH3AINS TEXHONOITUYECKUX IIPOLIECCOB U MIPOU3BOJCTB (II0 OTPACIIIM)
Cemectp_ 2

yroia Ju@paximn).
BAPUAHTBI OTBETOB:
IOJ 1
b g
i
4 '
2 /\ 2
1); 04 43 02 01 0] a1 02 @3 04 seeQ) 04 03 02 0L 0

AN~

3as.kadenpoi

JK3aMeHANIHOHHBIH OmiteT Ne 8
Teopema I aycca Ons Mazuumno20 nous.

HHmepd)epeHuwl ceena 6 MOHKUX NIEeHKAX.

Coomnowenue neonpeoenennocmeii I etizenbepeaa.

T 4
) =
Y

YTBEPXAIO
B.B.bukrarupos

06.06.2020

Buibepume 00un eapuanm omeema. merotcs 4 pemieTky ¢ pa3indHbIME IOCTOSHHBIMA d, OCBENIAEMbIE OJHUM M TEM XKE

MOHOXPOMAaTHYCCKUM H3ITYYCHUEM paanquﬁ uHTeHCHBHOCTH. Kakoit PUCYHOK UIITIOCTPUPYET NOJIOKECHUE I'NIaBHBIX MAaKCHU-

MYMOB, CO3/1aBaeMbIX TU(PPAKIHOHHON PELIETKON C HANMeHb el MOCTOSTHHOMH pemeTKu? (J — HHTEHCUBHOCTH CBETa, P

CocTaBuTeb:

0 04

si11cu3) 04 03 02 0) O

o1 b

03 0

me

E.B. SIkosneBa



MuHHCTEpPCTBO HAyKH U BEICIIET0 0Opa3oBanus Poccuiickoit denepanun
HmxnexaMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUI YHUBEPCUTET

Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL
Luxn pusuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTHYCCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(i)HJ'IL: ABTOMaTH3aI1IMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\Q

Cemectp 2

0 YTBEPX/IAIO
3aB.kadenpoii 2: #<(____ B.B.bukrtarupos
06.06.2020
Jx3aMeHANMOHHBIH OnJieT Ne 9
Henenue anekmpomazuumnou unoykyuu. 3axon Papaoes — Maxceenna
Ipumenenue unmeppepenyuu.

1
2
3. Bonnosas d)VHKuu}l U ee cmamucmu4eckuil CMulCIL.
4
@

Buibepume odun eapuanm omsema. Ha pucynke npedcmagiena 3a6Ucumocms MAZHUMHO20 NOMOKA, NPOHUSLIBAIOWe20
HeKomopulil 3aMKHymblil Koumyp, om epemeru. I C undyKyuu He 603HUKAEM HA UHMEPBATE...

AB

1B; 2)A;
3)C; 4)D; 5)E.

CocTaBuTeb: ( A 7 E.B. Slkosnesa

{ o LR B

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HmxnexamMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((riIrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckui HaIMOHAIBHBIH HCCIIIOBATENBCKUI TEXHOJIOTHIECKHH YHHBEPCUTET)
Daxynvmem uHGOPMAYUOHHBIX TMEXHOIOUY

Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH
HaHpaBHeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHX IMTPONUCCCOB U IMMPOU3BOACTB
Tpoduib: ABTOMATH3ALMS TEXHONOTHYECKAX MPOLIECCOB ¥ IPOM3BOACTB (10 OTPACIISIM)

Cemectp_ 2
) YTBEPXK/IAIO
3as.kadenpoi _ 454 B.B.bukrarupos
06.06.2020
IK3aMeHAUMOHHbLIH OuteT Ne 10
1. Huoykmusnocmo. Camoundykyust. B3aumnas unOVKyus.
2. Hugpaxyus ceema. Ipunyun Lotizenca-Ppenens.
3. Vpasuenue lllpedunzepa.
4. Beibepume 00un eapuanm omeema




4 6000 K

»

500 2, HM

Ha pucynke nokazaHna KprBasi 3aBUCHMOCTHU CIEKTPAIbHON INIOTHOCTH HEPIETUIECKON CBETUMOCTH a0COFOTHO YEPHOTO
Tesa oT JyHbI BosHBI pu T=6000K. Eciu TemnepaTypy Tena yMEHBIIUTD B 2 pasa, TO dJHEPreTHIecKas CBETUMOCTD a0-

COJIFOTHO YEPHOT'O TEeJIa YMEHBIIUTCSI. .
BAPUAHTBI OTBETOB:
1) B 16 pa3a; 2) B 8 paza; 3) B4 paza; 4) B 2 paza.

CocraBuTeb: R E.B. SlkoBnesa

MuHHCTEpCTBO HAyKH U BEICIIEro oOpasoBanus Poccuiickoit denepanum
HikHexkaMCKUi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rutian)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIE0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL
Lukn usuxo-mamemamuyeckux OUCYUnIuH

Hamnpasnenue noarorosku: 15.03.04 ApToMaTH3aLMs] TEXHOIOTHYECKUX IPOLIECCOB M IPOU3BOACTB

HpO(i]I/IJILI ABTOMaTI/IBB.HI/Iﬂ TEXHOJOTUYCCKUX ITPONECCOB U IMTPOU3BOJICTB (HO OTpacyiasim)

Cemectp 2

0 YTBEPX/AIO
3aB.kadenpoit _ 45 B.B.bukrarupos

—f
1

JK3aMeHAUMOHHBIH Outer Ne 11

Buinyoicoennbiil s1ekmpomacHumubie Koaeoanus.

ObocHo8aHUe NPAMOIUHEIHOCHU PACHPOCHpPaHeHus ceema. 3onbl Pperes.

1
2
3. Obwue ceedenus 06 amomax u sdpax.
4

Buibepume odun eapuanm omsema. Ilonnas cucmema ypagnenuii Maxceenna 015 31eKmpOMAZHUMHO20 NOJIA UMeem 6UO:

- = BE — - =
fEdl :7I_ds fDdS: J‘pdV
at
(L) )] 3 )
- = - 65 = = =
™) )] (&

Cne;[y}oma;{ CUCTCMa ypaBHeHHﬁ CIIpaBeyIMBa JJIs IICPEMEHHOT'O DJICKTPOMATrHUTHOIO IIOJIA ...

S
B

. S = =
j‘EdlZ—J‘EdS deS=0
(L S & 1) B OTCYTCTBHE 3apsKEHHBIX TN U TOKOB MPOBOIMMOCTH;
2) IpH HAIMYHY 3apSKEHHBIX TN M TOKOB MPOBOIHNMOCTH;
N B = 5 5
1‘Hdl = [—dS§ :deS=0
@© G @ 3) B OTCYTCTBHE 3aPsSIKEHHBIX TEIT;

4) B OTCYTCTBHE TOKOB IIPOBOJUMOCTH.

CocTaBuTEb: ( B E.B. Skosnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HwmxHexaMckuii XUMHUKO-TEXHOJIOTMYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIAPCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaIMOHAIBHBIH HCCIIEIOBATENBCKUI TEXHOJIOTHIECKHH YHHBEPCUTET)
Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH
HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHX IMTPONICCCOB U IMMPOU3BOACTB

Ipo¢uib: ABTOMATH3AIMS TEXHOIOTHIECKHUX MPOLIECCOB U IPOM3BO/CTB (0 0TPACISIM)
Cemectp 2

06.06.2020



0 09  YTBEPXIAIO

3as.kadenpoit iy Z | B.B.bukrarupos

2

06.06.2020
IK3aMeHAUMOHHBIN OuteT Ne 12

Maenummbiii Momenm 51eKmMpoHO8 U AMoMOs.

Lugparyus ceema om 00HOU wenu.

Dnepeus cessu. [egpexm maccul s0pa.

AL~

Buibepume 0oun sapuanm omsema .CranyionapHsiM ypaBHeHueM Llpeaunrepa Juist 31eKTpoHa B BOZOPOAONOJ00HOM HOHE SBIISICTCS ypaB-
HCHHE ...

BAPUAHTBI OTBETOB:
2 2
Ay + 2Lj:(}j# &;)W:O d’y +2+m
h drgr 2) dx* B
2 2.2
2
3ydx" h 2 4) A .

Fy=0

b

1)

-

CocraBuTeb: ( Ao E.B. SIkosnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepaunu
HikHexkaMCKuif XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((rrian)
(eneparbHOTro roCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BHICIIEro 00pa3oBaHus
«Ka3anckuil HallMOHAIBHBIN HCCIIE0BATENbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Daxynvmem uHGOPMAYUOHHBIX MEXHOIOUY

Luxn pusurxo-mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIys TEXHOJIOTMYECKUX IPOLIECCOB M NPOU3BOJICTB
IIpodunb: ABTOMATH3AIMS TEXHOIOTHYECKUX MPOLIECCOB M IPOM3BOJCTB (IO OTPACIAM)

Cemectp 2
0 _Qf YTBEPX/IAIO
3as.kadenpoit _ 454 B.B.bukrarupos
06.06.2020
IK3aMeHAUMOHHBIN OuteT Ne 13
1. Konebamenvuwiii konmyp.
2.  Paspewaiowas cnocobnocme onmuyeckux npubopos.
3. Ecmecmeennas paduoakmugnocmo. a, B, y — uznyuenus.
4. .Bulbepume odun eapuanm omeema

Ha pucyHke noka3aHbl HalpaBJICHUS Magaromero Gporona (y), paccesHuoro GortoHa (y’) U 3MEKTpoHA oTAAa4H (€). YTou
paccessHust 90°, HampaBiieHWE IBYIKEHHS DJIEKTPOHA OTHA4Yd COCTABISACT C HampaBlIeHHUEM Majaromiero (HoToHa Yroi

— =]
©=30" Eem HAMITYJIC PacCessHHOTO (OTOHA pr , TO IMITYJIbC IEKTPOHA OTA9H PaBEH. ..

BAPUAHTBI OTBETOB:  1)2P,;  2)2,3 P/; 33 P 4) P

CocraBuTeb: ( S E.B. Slkosnea

I 2

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HmxnexamMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((riIrain)
(benepanbHOTO TOCYIAPCTBEHHOTO OI0/DKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaIMOHANBHBIH HCCIIEIOBATENBCKUI TEXHOJIOTHIECKHH YHUBEPCUTET)

Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTHYCCKUX ITPOHCCCOB U ITPOU3BOJICTB

HpO(i)HJ'ILZ ABTOMaTH3aIIMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCHS{I\ﬂ




Cemectp 2

AN~

o 0 YTBEPXAIO
3as.kadenpoit 45 B.B.bukrarupos

£2

06.06.2020

IK3aMeHAUMOHHBIH OuteT Ne 14
Oc106bl 30HHOU NPOBOOUMOCTIU MEEPObIX MEIL.
Hugpakyuonnas peuiemra.
3axoubt paduoakmueno2o pacnada.
.Bvibepume odun sapuanm omeema

TMonoxeHne aToma yriepoaa B KpUCTAIUIMYECKOM PENIETKE alMas3a ONpENeNIeHo ¢ ITOrpemHocThio Ax = 5-10° M. YVuursisas,

- -34
qto nocTossHHas [lmanka h=105-10 " Joc-c , a Macca atoma yriepoja m = 1,99-1072° kr, HeoNnpeaeNneHHOCTh CKOPOCTH
AVx ero TeIIoBOro ABMKEHUS (B M/C) COCTABISICT HE MEHEe. ..
BAPUAHTHBI OTBETOB:
1) 9,43 -103; 2) 0,943; 3) 1,06; 4)106.

CocraBuTeb: ( o T E.B. Slkosnesa



MuHHCTEpPCTBO HAyKH U BEICIIET0 0Opa3oBanus Poccuiickoit denepanun
HmxnexaMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUI YHUBEPCUTET
Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL

Lluxn gpusuko-mamemamuyeckux OUCYUNIUH
HanpaBneHI/Ie IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTHYCCKUX ITPONCCCOB U ITPOU3BOJICTB
HpO(i)HJ'IL: ABTOMaTH3aLIMs TEXHOJIOTHYECKUX MPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\Q

Cemectp 2
0 YTBEPXIAIO
3as.kadenpoit Hj_j A B.B.bukrarupos
06.06.2020
IK3aMeHAUMOHHBbINA Omiter Ne 15
]. 3H€D2M}Z MACHUNHO20 NOJIA.
2. Hucnepcus ceema.
3. Bpemennble xapaxmepucmuku paouoaxmueHo20 pacnaod.
4. Buvibepume 0dun sapuanm omsema

HpH naJeHUN CBETA U3 BO31yXa Ha TUBJICKTPUK OTpa)KeHHLIﬁ JIY4 NOJIHOCTBIO MOJIAPU30BaH IIPU YIJIC MaACHUA 60 IrpagycosB.
HpI/I 9TOM HpeJIOMJIeHHbIﬁ JIy4 COCTaBJIACT C HOpMAJIbIO YI'OJI...

BAPHUAHTBI OTBETOB:
1) 30°; 2) 90°; 3) 60°; 4) 45°,
CocTaBuTeb: ( € e Sy - 7 E.B. flkoBnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepaunu
HwxHexkaMCKHit XUMHKO-TEXHOJIOTHICCKUI HHCTUTYT ((ruTiai)
(enepantbHOr0 TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHus
«KazaHnckuii HaMOHANBHBIN HCCIIE0BATENILCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynvmem UHOOPMAYUOHHBIX MEXHOIO2UL
Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIys TEXHOIOTMYECKUX POLIECCOB M NPOU3BOJICTB

IIpodunb: ABTOMAaTH3AIMS TEXHOIOTHYECKUX MPOLIECCOB M IPOU3BOJICTB (IO OTPACIAM)

Cemectp 2
o YTBEPX/AIO
3aB.kadenpoi _ g5 B.B.bukrarupos
06.06.2020
IK3aMeHAUMOHHbLIH OuteT Ne 16
1. Bpamenue PAMKU 6 MAHUMHOM NoJe.
2. Honapusayus ceema. Ecmecmeennviii u norapusosanmwlii céen.
3.  HUzmepenue paduoakmueéno2o usry4eHus.
4. Buibepume odun sapuanm omeema

S p d f

2 —_—

IIpu nepexomax 3MEKTPOHA B ATOME C OJHOTO YPOBHSI HA IPYTOil 3aKOH COXPAaHCHUST MOMEHTA UMITYJIbCa HAKJIa-
JIBIBACT OTPEICICHHBIC OTpaHUYeHUs (paBWiIo 0TOOpa). B sHEpreTHueckoM CriekTpe atoMa Boaopoaa (puc.)
3anpeuieHHbLM TIEPEXOIOM SIBIISCTCS. . .

BAPUAHTBI OTBETOB:

1)4f - 3d; 2) 4s - 3p;

3) 3p—2s; 4) 3s — 2s.



=
CocTaBuTe/ib: E.B. SIkoBneBa



MuHHCTEpPCTBO HAyKH U BEICIIET0 0Opa3oBanus Poccuiickoit denepanun
HmxnexaMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUI YHUBEPCUTET
Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL

Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH
HaHpaBHeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHX IMTPOUCCCOB U IMMPOU3BOACTB
Tpodumb: ABTOMATH3A1KS TEXHONOTHYECKAX MPOLIECCOB ¥ IPOM3BOCTB (10 OTPACIISIM)

Cemectp 2
YTBEPXAIO
3aB.kadenpoit __ g4 B.B.Bukrarupos
06.06.2020
IK3aMeHAUMOHHBbINA Omiter Ne 17
1. Coepemenuvie npedcmasnenus o ceeme.
2. Honapuzamopsl. 3axon Mantoca.
3. Hoepuvie peaxyuu. Hckyccmesennas paouoakmuenoco.
4. Bwibepume ooun sapuanm omsema

d
u
d

d
u
u

YYy
YyYyy

Ve

Ha PUCYHKE IIOKa3aHa KBApKOBas AdarpaMmma ﬁ — pacniaga HyKJIOHaA. OTta AuarpamMma COOTBETCTBYCT pCaKIIun

BAPUAHTBI OTBETOB:

P >nte +v,. pt > nte +v,.
3)n—>p+e +Ve; 4)p—>p+e +v,
CocTaBuTelb: ( : e E.B. Skosnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HwxHexaMCKHil XUMHKO-TEXHOJIOTHICCKUI HHCTUTYT ((ruTiai)
(enepantbHOr0 TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHus
«Kazanckuit HaLMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem UHOOPMAYUOHHBIX MEXHOIO2UL
Luxn ¢huzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3alys TEXHOIOTMYECKUX POLIECCOB M NPOU3BOJICTB

IIpoduns: ABTOMAaTH3AIMS TEXHOIOTHYECKUX MPOLIECCOB M IPOU3BOJCTB (IO OTPACIAM)

Cemectp 2
o YTBEPX/AIO
3aB.kadenpoi _ g5 B.B.bukrarupos
06.06.2020
IK3aMeHAUMOHHbLIN OuteT Ne 18
1. 3axown Buo-Casapa-Jlannracca
2. Cnocobvl nonyuenus noisipu308aHH020 ceema.
3. Hozumpon. B+ - pacnad. nekmpounuwlii 3axeam.
4. Bowibepume ooun sapuanm omgeema. OnHa U Ta ke TUQpPaKIIHOHHAS pElIeTKa OCBEIAeTCs Pa3INIHBIMH MOHO-

XPOMAaTUYECKUMH U3ITYICHUSAMHU C PA3JIMIHBIMU MHTCHCUBHOCTAMMU. Kakoit PHUCYHOK COOTBETCTBYECT ClIy4aro

OCBEIIICHUSI CBETOM HaMOO0JIbIIEel 4acToToii? (] — HHTEHCUBHOCTD CBETA, P yroi tupaxIym).
BAPUAHTBI OTBETOB:



10

0 01 02 0) 04 wne@

01 ol 01 bz 03 04 mq;,3) L4 A 02 00

1) D4 43 02 01 0] 01 02 03 04 sno-. 2) o ah i
b

CocTraBuTe/b: ( €%w > L/ E.B. SlkoBnesa



MuHHCTEpPCTBO HAyKH U BEICIIET0 0Opa3oBanus Poccuiickoit denepanun
HmxnexaMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUI YHUBEPCUTET

Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL
Luxn pusuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTHYCCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(i)HJ'IL: ABTOMaTH3aI1IMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\ﬂ

Cemectp 2
0 YTBEPX/ALIO
3as.kadenpoit __ 454 B.B.bukrarupos
06.06.2020
IK3aMeHAUMOHHbLIN OuteT Ne 19

1. Tpancgopmamop. Duepus MacHumHmo20 nojs.

2.  Ipumenenue unmeppepenyuu.

3. Peaxyus denenus. Llennas peaxyus.

4. Buvibepume 0dun sapuanm omeema
TTonoXeHne MBUIMHKH Maccoi m = 10 Kr MOKHO yCTAHOBMTBL ¢ HEONPENENEHHOCTBIO Ax = 0,1 MKM. Y4uTBIBasi, 4TO MOCTOSHHAS
£ =105-10"" Zoe-c

IInanka , HEeompeAeNeHHOCTh ckopocT AVx (B M/c) Oyier He MEHee. ..
BAPUAHTBI OTBETOB:
1) 1,05-102% 2) 1,05 -10%, 3) 1,05 -1077; 4) 1,05 -10°18,
CocTaBuTeb: ( ¢ o S i E.B. SIkosnea

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HwmxnexamMckuii XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT ((riIrain)
(eneparbHOTro roCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEro 00pa30oBaHUs
«KazaHckuil HaITMOHANBHBIH HCCIIIOBATENBCKUI TEXHOJIOTHIECKHH YHHUBEPCUTET)

Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TCXHOJOTHYCCKHX IMTPOUCCCOB U IMMPOU3BOACTB

HpO(i)HJ'IL: ABTOMaTH3a1IMs TEXHOJIOTHYECKUX MPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'IS(I\ﬂ

Cemectp_ 2

0 YTBEPX/IAIO
3aB.kadenpoit _ 454 B.B.bukrarupos

LD

06.06.2020
IK3aMeHAMOHHBIN OuteT Ne 20
1. TEODEMLI FCZVCCLI afl}l MASHUMHO20 NOJIA.
2. Hudpaxuyuonnas pewemxa.
3. AHoepnwiii peaxmop

4. Bulbepume 00un sapuanm omeema

Ha myTu ecTecTBeHHOTO CBETa MOMEIIEHBI IBE IUNIACTUHKY TypMaiuHa. [Tociie mpoxoxaeHns IacTHHKY 1 CBET HOTHOCTHIO
nonstpusoBal. Ecmu J; u J, — HHTEHCHUBHOCTH CBeTa, MPOIIEIIETO MIACTUHKU 1 U 2 COOTBETCTBEHHO, U Yrod MEXAY
HanpasieHusMu OO u O’0O” ¢ =30°, 1o J; uJ; CBA3aHBI COOTHOILIEHHUEM ...

. J1. _7 - 3 . 5
BAPHAHTBI OTBETOB: 1), - )1, =13, :ZJ1,4) 5, -3

CocraBuTelib: [ R E.B. SIkosnea



MuHHCTEpPCTBO HAyKH U BEICIIET0 0Opa3oBanus Poccuiickoit denepanun
HmxnexaMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((ritrain)
(benepanbHOTO TOCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUI YHUBEPCUTET

Dakynvmem UHGOPMAUUOHHBIX MEXHONOUIL
Luxn pusuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC MOATOTOBKHU: 15.03.04 ABTOMaTI/IBB.HI/Iﬂ TEXHOJIOTHYCCKUX ITPOHECCOB U ITPOU3BOJICTB

HpO(i)HJ'IL: ABTOMaTH3aI1IMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'ISH\ﬂ

Cemectp 2

YTBEPXIAIO

3aB.kadenpoi 4541  B.B.bukrarupos

06.06.2020
IK3aMeHAUMOHHBbINA Omier Ne 21
Bpamel-me DAMKU 8 MACHUNHOM no.Jie.
Memoowr nabodenus unmepgepenyuu ceema.
Peaxyus cunmesa. Tepmosdepnas peaxkyus.

Buibepume ooun eapuanm omeema

AN~

-

.:
W ==
w2

-

BepOHTHOCTL 06Hapy)KI/ITL OJICKTPOH Ha Y4YaCTKE (a,b) OAHOMCPHOI'O MOTCHIHAJIBHOTO SIHKa C OCCKOHEYHO BLICOKUMH
b

W= J’ wdx
CTCHKAaMU BBIYUCIIACTCS 110 (hopMyJie a , Tae @ _ mnornocts BEPOSITHOCTH, OIpeaessieMast b -pynkiueit. Ecim
L4 -pyHKIUS WMEeT BHJ, VYKAa3aHHbIA HA PHCYHKE, TO BEPOSATHOCTh OOHAPYKUTHh JJIGKTPOH HA YyYacTKe
ZL <x<L:
'paBHa...
BAPUAHTHI OTBETOB: 1) 5; 2)1:3)1; 4)3 .
8 4 2 8
CocraBuTeb: ( P PO N . E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoii denepannu
HmxHexaMckuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((riIrain)
(benepanbHOTO TOCYIAPCTBEHHOTO OI0/LKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuii HaMOHAIBHBIN UCCIIEI0BATEIECKUM TEXHOIOTHYECKUIT YHUBEPCUTET

Daxynvmem uHGOPMAYUOHHBIX TNEXHOIOUY
Luxn usuxo-mamemamuueckux OUCYUNIUH

HaHpaBJ’IeHI/IC MOATOTOBKH: 15.03.04 ABTOMaTI/IBHHI/Iﬂ TEXHOJOTHYCCKUX ITPOHCCCOB U ITPOU3BOJICTB

HpO(i)HIIL: ABTOMaTH3aIIMs TEXHOJIOTHYECKUX MIPOIIECCOB U HPOU3BOICTB (110 OTDaCJ'IS(I\Q

Cemectp 2
YTBEPX/AIO
3aB.kapenpoi __ 4154 B.B.bukrarupos
06.06.2020
IK3aMeHAMOHHbBIN OuteT Ne 22
1. Jlua- u napamacnemuxu. PeppomacHemuky u ux ce0UCMsa.
2. Bwisoo 3axona nperomnenus ceema.
3. Tunwl 63aumo0eiicmesus d1emMeHmapibix Yacmuy. 3aKonbl Us1y4enus abCoaomHmo YepHo2o meid.
4. Bulbepume 00un sapuanm omeema




4 6000 K

»

500 /., HM

Ha PUCYHKE IOKa3aHa KpuBasg 3aBUCUMOCTHU CHGKTpaHLHOﬁ IIJIOTHOCTH 3HepF€TI/I‘leCKOﬁ CBETHMOCTH a0COJIFOTHO YCpHOI'0

Tea oT JuyHbI BosHBI pu T=6000K. Eciu TemnepaTypy Tena yMEHBIIUTD B 2 pasa, TO dJHEPreTHIecKas CBETUMOCTD a0-
COJIFOTHO YEPHOT'O TEJIa YMEHBIIUTCSI. .

BAPUAHTHBI OTBETOB:
1) B 16 pa3za; 2) B 2 pa3a; 3) B 8 pa3a; 4) B 4 pasa.

CocraBuTeb: E.B. SIkoBnesa

MuHucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKuil XMMUKO-TEXHOJIOTHYECKUNA HHCTUTYT ((puiinan)
benepaabHOro roCy1apCTBEHHOTO OI0XKETHOTO 00pa30BaTEIBHOTO YUPEXKICHUS BbIC-
mero oOpa3oBaHUs
«KazaHCKkuil HaMOHAJIBHBIN UCCIIEN0BATEIBCKUI TEXHOIOTMYECKUI YHUBEPCUTET
Dakynbmem UHGOPMAYUOHHBIX TNEXHOIO2ULL
Hukn ¢puzuxo-mamemamuueckux OUCYuniuH

Hanpasnenue noarotoBku: 15.03.04 ABToMaTU3aIMs TEXHOJOTHYECKUX MTPOLIECCOB U
IPOU3BOJICTB

HpO(bI/IJII)Z ABTOM&TI/IBaHI/IH TCXHOJOTHYCCKHUX MTPOIECCOB U IMTPON3BOACTB (HO OTDaCJIHM)

KPUTEPUH
OLICHKHU 3HAHMI CTYIeHTOB Ha JK3aMeHe (2 cemecTp)

MakcumanbHOE KOJTUYECTBO 0auioB 3a dx3amen40:

10 6a1oB 3a IEpBBI BOIIPOC,

10 6aioB 3a BTOPOW,

10 6aoB 3a TpeTHil BOIIPOC,

10 GanyoB 3a 4ETBEPTHIN BONPOC, MPE/ICTABICHHBIN B BUJE PACUETHOTO 3aJaHUS.

B xaxxnom 6unere 3 Teopernyeckux Bompoca u 1 pacuetHoe 3amganue. [lpu pe-
[IEHUH PAacYETHOTO 3aJJaHUsl TEOPETUUYECKHE MPEANOCHUIKUA PACKPBIBATh 00A3aTENbHO.

3a OTBET Ha 80nPoC BbICTABIACTCS CTYeHTY9 < R< 10 6annoe, ecnv v CTYJICHT:

- TOKa3aJl TiTyO0O0KKe U BCECTOPOHHUE 3HAHUS 110 BONPOCY OMJIeTa B COOTBETCTBUU
C y4eOHOM MporpaMMoii, OCHOBHOM M JOMOJIHUTEILHON JUTEpaTypoi, TpeOOBaHUMN K
BBINIOJIHEHUIO COOTBETCTBYIOUIUX (PU3MUYECKHUX 3aKOHOB (5,4 < R< 5,8);



- CaMOCTOSITEIHHO, JIOTHYECKU CTPOMHO M MOCIEA0BATEIBHO H3JIaraeT yueOHbI
MaTepHa, IeMOHCTPUPYSl YMEHUE aHAIM3UPOBATh Pa3InyHble HAYYHbIE B3TJISbI, apry-
MEHTHPOBAHHO OTCTauBaTh COOCTBeHHYIO no3unuio (1,2 <R< 1,4);

- TBOPUYECKH CBSI3BIBACT TEOPETUUECKHUE MTONOKEHUS ¢ TpakTukoit (1,2 < R< 1,4);

- obnagaet KyapTypoit peun (1,2 <R<1,4).

3a OTBET Ha 80npoc BICTABIIETCA CTYIeHTY 8 < R<9 dannoe, eciiv v CTyICHT:

- TIOKa3bIBaeT TBEP/bIC U JOCTATOYHO MOJHBIE 3HAHUA MO BOIIPOCY OuiieTa B CO-
OTBETCTBUU C y4€OHOI MpOrpamMMoii, yBEPEHHO OPUEHTHUPYETCSI B OCHOBHOM JIUTEpa-
Type, 3HaeT TpeboBanus K pusnueckum 3akoHam (5,0 < R< 5.4);

- CAaMOCTOSITENILHO U TIOCTIEI0BATENbHO U3JIaraeT yueOHbIH MaTepual, npearnpu-
HUMAET TMOMBITKA aHAJIM3UPOBATh Pa3IMYHbIE HAay4YHbIE B3TJISABI 1 00OCHOBATH COO-
CTBEHHYIO TTO3HIINIO, TIPU 3TOM JIOMyCKaeT He3HaunTeapbHbie ommoku (1,0 < R< 1,2);

- YMEET CBSI3bIBATh TEOPETHUUECKHUE MOJIOKEHUS C IPAKTUYECKOM S TEIbHOCTHIO
(1,0 <R<1,2);

- oTiiMyaercs pa3Butoi peusto (1,0 <R<1,2).

3a OTBET Ha 80NPOC BHICTABIIIETCA CTYIEHTY 6 < R< 8 dan106, eciv v CTyICHT:

- MOKa3bIBAET TBEP/bIE 3HAHMS MO BOIPOCY OMJIETa B COOTBETCTBUU C y4eOHOI
IPOrpamMMoOi, OPUEHTUPYETCS JTUIIb B HEKOTOPBIX JIMTEPATYPHBIX UCTOYHUKAX, 3HAET
oTJIebHbBIE TpeOOBaHUS K Pu3ndeckuM 3akoHaMm (3,0 < R<4,0);

- y4eOHBI MaTepHal u3jaraeT pernpoayKTHBHO, AOMYyCKas HEKOTOPbIE OIIUOKU
(0,75 <R< 1,0);

- IPEANPUHUMAET TOTIBITKHA aHATM3UPOBAThH Pa3IUIHbIC HAyYHBIE B3TJISA b, 000C-
HOBAaTh COOCTBEHHYIO MO3UITHIO IO TpeboBauuto npenoaasatens (0,75 < R< 1,0);

- C TPYAOM YMEET YCTAaHOBHUTH CBSI3b TEOPETUUYECKHUX IMOJOKEHUN C MPAKTHKOM
(0,75 <R< 1,0);

- peub He Bcerja JioruyHa u nocienosarenbHa (0,75 <R<1,0).

3a OTBET Ha 80NPOC BHICTABISIETCS CTyIeHTY R< 60a1106, ecnv v CTYIEHT:

- IEMOHCTPHUPYET HE3HAHUE OCHOBHBIX MOJIOKEHUH Bompoca ouiera (R< 3);

- HE OPUEHTUPYETCS B OCHOBHBIX JIMTEPATYpPHbIX UCTOUHUKAX (R< 0,75);

- HE 3HaeT TpeOOBaHMM K COOTBETCTBYIOIUM (prznueckuM 3akoHaMm (R< 0,75);

- HE B COCTOSIHMH JaTh CAMOCTOSITEIBHBIM OTBET Ha BOMPOCHI, 00OCHOBAThH COO-
cTBeHHY10 no3uiuio (R< 0,75);

- HE YMEEeT yCTaHABIIUBATh CBSI3b TEOPETUUECKUX MOJIOKEHUMN ¢ mpakTHUKOM (R<
0,75);

- peub cimabo pa3BuTa U ManoBbipazuTensHa (R< 0,75).

IlepedyeHb O1IEHOYHBIX CPEICTB
o nucouiuinae b.1.6.13 ®dusuka




Neri/m |HaumeHnoBanue Kpatkas xapakrepuctuka onenod-|[IpencraBnenue
OLIEHOYHOT'O  CpPeJ-|HOTO CPEe/ICTBa OLIEHOYHOT'O
CTBa cpencTsa B GoHJE
2 3 4
DK3aMeH CpenctBo, mo3Bojstoniee OLeHUTh KoMIiekr 3k3a-
3HaHHWA, YMEHH U BiIaJIeHus] 00yda-MEeHAIMOHHBIX
IOIIETOCs] TI0 y4eOHOM TUCIIUTIIINHE. |ONIIETOB

Pacuerno-rpaguue-
ckas paboTa

CpencTBo MpoOBEPKH YMEHUN NpH-
MEHATH MOJTYYEHHbIE 3HAHUS 110 3a-
paHee OnpeaeICHHON METOIUKE JIJIS
pelIeHus 3a1a4 WIH 3aJJaHUH 110 MO-
IYJIFO WM JUCUUILIMHE B LIEJIOM.

Kommnekr 3ana-
HUN JJI BBIIOJI-
HEHUSI PaCUETHO—
rpaduueckoii pa-
OOTHI

Komnoksuym

CpencTtBo  KOHTpPOJISI  YCBOEHHSA
y4eOHOro MaTepuasa TeMbl, pa3zena
WIH Pa3lesioB TUCIHIUIMHBI, Opra-
HU30BAHHOE KaK yuyeOHOe 3aHsTHE B
BUje cobecesoBaHMs TpenojaBa-
TeJs ¢ 00YYarOIIUMUCS.

Bonpocer o Te-
MaM/pazziesiam
JUCLUTIIIUHBI

KonTposbHas
oora

pa-

CpencTBo MpoBEpKA yMEHUN TpH-
MEHSTb MOJYyYEHHbIE 3HAHUS JJIs pe-
IIEHUS 3a7a4 OINpPEJEICHHOIO THUIIA
110 TEME WJIN pa3jeny.

Kommnekr KkoH-
TPOJBHBIX  3aj1a-
HUWA 10 BapuaH-
TaM

3ammra nabopatop-
HOM pabOoTHI

CpenctBo, MO3BOJISIIONIEE OIEHUTH
yYMEHHE U BiaJieHue 00ydaromerocs
u3Jlaratb CyTh IIOCTABJICHHOM 3a-
Ja4M, CAMOCTOSITEJIbHO MNPUMEHSTh
CTaHJApTHBIE METOJbl MOCTaBJICH-
HOM 3a/1ayu ¢ UCIIOJIb30BAHUEM HMeE-
foleicst mabopatopHoi 6a3bl, Tpo-
BOJAWTH AaHAJIM3 TMOJYYEHHOTO pe-
3yiabTaTa padboTbl. MoOXeT BBINOJ-
HATHCSA B MHIAMBUYAJIbHOM TOPSIKE
WJIM TPYNIoi 00y4aromuxcsl.

Tewmsbr 1aboparop-
HBIX paboT.

IlonroToBKa  KOH-
CIIEKTa I10 TEME, BbI-
HECEHHOTI'0 Ha CaMo-
CTOATEJILHOE U3y4e-
HHE.

[TponykT camoCTOATENTEHON PaOOTHI
CTYyJIEHTa, MPEACTABISIONUNA COOOM
MOJATOTOBKY KOHCIIEKTA MO y4eOHO-
MPaKTUYECKOH, y4eOHO-HMCCIIe10Ba-
TEJIBLCKOW WJIM HAYYHOU TEME, BbIHE-
CEHHOM Ha CaMOCTOSITEIbHOE U3yYe-
HHE.

Tembl
HUU

cooo1e-




[IpakTnueckoe 3a
nanve  (mpoBepka
pelieHus 3a1ay4)

3anauun PEKOHCTPYKTUBHOTO
YPOBHSI, IO3BOJISIIOLIUE OLIEHUBATH U
JTUArHOCTUPOBATh YMEHHMSI CUHTE3U-
poOBaTh, aHAJIU3UPOBATh, 000OIIATH
(hakTUYECKUN U TEeOPETUUECKUN Ma-
TepUaa, C YCTAaHOBJIEHHUEM TPHU-
YUHHO - CJICJCTBEHHBIX CBS3€H U
(GhOopMyTUPOBAHNEM BBIBOJIOB

Komruiekt 3amau
VIS paKTuye-
CKUX 3aHsITUU

Tect

Cucrema cTaHAapTU3UPOBAHHBIX 3a-
JaHUM, MMO3BOJIAIOIIAS] aBTOMATH3U-
poBaTh  MPOLEAYPY  H3MEPEHUs
YpOBHS 3HAHUW U YMEHHH 00ydaro-
HIETOCH.

®doHA TECTOBBIX
3aJaHuAN 1Sl IPO-
BEJICHUS  HMTOIO-
BOTO TECTUPOBA-
HUS T1I0 JIMCIU-

IIJINHE

MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKuii XMMUKO-TEXHOJIOTHYECKUNA HHCTUTYT ((puiinan)
dbeneparbHOTO TOCYAapCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BbICIIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENBCKUNA TEXHOIOTHUECKUN YHUBEPCUTET

Dakynomem UH@GOPMAYUOHHBIX TMEXHOIO2ULL

Luxn gpusuxo-wamemamuveckux OUCYUNIUH
Hanpasnenue noaroroBku: 15.03.04 ABTomMatu3aius TEXHOJOTMYECKUX MPO-
1IECCOB M IIPOM3BOJICTB
[Tpodunb: ABTOMAaTH3aIIMS TEXHOJIOTHUYECKUX MTPOIIECCOB U MPOU3BOJICTB (I10 OT-

pacisiM )

KoMmmuiekT 3aganuii 17151 BHINOJIHEHUS pacueTHOH padorsl Ne 1
no gucuuiuimae Pusuka

Paznen 1 Pusuyeckrie OCHOBbI MEXAHUKH

3anaua 1. JIBe mpsiMble Aoporu nepecekaroTcs nox yriaom o. [fo HuM k nepe-
KPECTKY IPUOIMIKAIOTCA IBa aBTOMOOWIIS: TPY30BHK CO CKOPOCTBIO Vi M JIETKOBOM aB-
TOMOOMJIb CO CKOPOCTBIO V. C MaTpyJpHOrO BEPTOJIETA 3aMETUIIM, YTO B HEKOTOPBIN
MOMEHT BPEMEHU I'Py30BUK HaXOJWICA Ha paccTOsiHuM L, a 1erkoBoii aBTOMOOMIIb Ha
pacctosiHuu L, ot nepekpectka. TpeOyercs OTBETUTh Ha BOIPOCHI:

a) BO3MOXHO 7111 CTOJIKHOBEHHE MAlIUH?

0) KakoBo MHHHMMAaJIbHOE PacCTOSIHUE, HA KOTOPOE COMXKAOTCSI MALLIMHBI, U KO-
Ir71a 3TO COMMKEHHE TPOU30MaeT?

B) KaKOBa CKOPOCTh aBTOMOOWJIEI B CHUCTEME OTCUETA, ABIKYILEHCS BMECTE C
BEPTOJIETOM, €CJIM BEPTOJIET JETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOUITIO?

Tabmuma 1.1 (x 3amagam 1.1.1 —1.1.30)




Homep o,° V1, KM/ Va2, KM/4 Lim Lo, M v, KM/4
3a]a9u
1.1.1 60 54 72 500 1000 216 JIETKOBOMY
1.1.2 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 TPy30BOMY
1.1.4 30 54 90 600 1200 288 TPy30BOMY
1.1.5 30 54 72 500 1000 216 TPy30BOMY
1.1.6 45 36 72 750 1000 190 JIETKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 TPy30BOMY
1.1.9 30 54 72 500 1000 216 TpPy30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 TPY30BOMY
1.1.12 30 36 54 600 1200 288 TPy30BOMY
1.1.13 30 54 72 750 1000 216 JIETKOBOMY
1.1.14 45 36 72 400 800 190 JIETKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 TPy30BOMY
1.1.17 60 54 90 300 600 240 JIETKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 TPy30BOMY
1.1.20 30 54 90 600 1000 240 TPy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 TPy30BOMY
1.1.24 30 54 72 500 1000 216 TPy30BOMY
1.1.25 45 54 72 500 800 288 JIETKOBOMY
1.1.26 90 36 90 500 1100 216 TPY30BOMY
1.1.27 30 54 72 750 750 190 TPY30BOMY
1.1.28 30 36 54 500 600 288 JIETKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3amaua 2. OXHOPOIHBIA IIap MacChl M CKaThIBAeTCA 0€3 CKOJBXKEHUS IO
HAKJIOHHOU INTIOCKOCTH, COCTABJISIIOIIEN YIOJI 0 ¢ TOpu30HTOM. Hanru:

a) YCKOpEHHUe IIeHTpa 11apa;

0) 3HayeHue kod(pdULMEeHTa TPEHUS |, IPU KOTOPOM CKOJIBKEHUS HE OYIeT;

B) KHHETUYECKYIO SHEPTHIO IIapa yepe3 BpeMs t mocje Hayana ABUKCHHUS.

Ta6bmuma 1.2 (k 3agavam 1.2.1 — 1.2.30)

Howmep m, KT o,° t,C

3a1a9u
1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.2.4 6 30 1,4
1.2.5 4 30 1,3
1.2.6 1 45 1,5
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1




1.2.10 5 45 1,4
1.2.11 2 60 1,3
1.2.12 3 30 1,5
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1

1.2.16 2,5 30 1,4
1.2.17 3,5 30 1,3
1.2.18 0,5 45 1,5
1.2.19 4,5 60 1,1
1.2.20 5,5 30 1,7
1.2.21 3 45 1,5
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1

1.2.25 2,5 45 1,4
1.2.26 3,5 60 1,3
1.2.27 0,5 30 1,5
1.2.28 5 30 1,6
1.2.29 2 45 1,2
1.2.30 3 60 1

3anada 3. 3aKOH ABWKEHUS TPY3UKA, IPUKPEIUICHHOIO K IPYXKUHE, B OTCYT-
cTBUH 3aTyxaHus umeeT Busl X (t) = xo Sin (Wt + @),

['ne xo - ammuTyna KoneOaHusi, W — UKJIAYECKask 4acToTa, (g — HadaJlbHas
dbaza.

OnpenenuThs HAYAJbHYIO KOOPJMHATY, Ha4aJIbHbIE U MAKCUMAaJIbHbIE 3HAYEHUS
CKOPOCTHU U yCKOpeHus rpy3uka. [loctpouts rpadmku 3aBUCUMOCTH KOOPJIMHATHI, CKO-
POCTH U YCKOPEHUS OT BPEMEHH.

Ta6muma 1.3 (k 3agayam 1.3.1 — 1.3.30)

Howmep X0, M W, paja/c ©o
3a7a4u
1.3.1 0,05 6,28 n/2
1.3.2 0,02 3,14 n/2
1.3.3 0,03 6,28 n/4
1.3.4 0,01 1,57 0
1.3.5 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 n/2
1.3.10 0,055 1,57 /2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 n/6
1.3.14 0,01 3,14 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2




1.3.17 0,07 4,71 n/2
1.3.18 0,08 7,85 n/2
1.3.19 0,045 6,28 n/4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 n/2
1.3.26 0,06 3,14 n/4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 n/3
1.3.30 0,055 7,85 T




KoMnuiekT 3a1aHuii 1J1s1 BBINIOJIHEHUSI PAc4YeTHOM padoThl Ne 2
1o qucuuminHe Pusnka

Paznen 2. MouekyisipHas (M3HKa M TEPMOJIMHAMHUKA

3anayva 1. B cocyne o0beMoM V HaXoauTCs L MOJIb Ta3a NP HOPMAJIBHOM JaB-
neHud. Bo CKOJBKO pa3 HAJ0 YBEIUMYUTH TEMIIEPATYPY, UTOOBI TaBICHHE YBEIUUUIIOCH
B n pa3? CpaBHUTH C pe3yJibTaTaMu IS UACaIbHOTO rasa.

Tabmuma 2.1 (x 3amagam 2.1.1 —2.1.30)

Howmep ras V,n V, MOJIb n
3a/1aun
2.1.1 BOJIOPO/JT 200 300 3
2.1.2 renui 100 100 2
2.1.3 aproH 150 200 2,5
2.1.4 a30T 250 250 1,5
2.1.5 KHCJIOPOJT 300 150 1,8
2.1.6 OKHCh yTJIepoia 350 350 3,5
2.1.7 JBYOKHCH yIJIEpoaa 120 300 5
2.1.8 BOJISTHOM TIap 180 100 4.5
2.1.9 MeTaH 210 200 4
2.1.10 ITaH 220 250 2,6
2.1.11 nponaH 160 150 2,8
2.1.12 OyTtaH 260 350 3,2
2.1.13 aleTUiIcH 280 300 3,4
2.1.14 JIBYOKHCbH CEPBI 200 100 2,7
2.1.15 BOJIOPOJ] 100 200 3,1
2.1.16 renui 150 250 3
2.1.17 apro’ 250 150 2
2.1.18 a30T 300 350 2,5
2.1.19 KHCJIOPOJT 350 300 1,5
2.1.20 OKHChH yTJIepoia 120 100 1,8
2.1.21 JBYOKHCH yIJIEpOAa 180 200 3,5
2.1.22 BOJISTHOM TIap 210 250 5
2.1.23 MeTaH 220 150 4,5
2.1.24 ITaH 160 350 4
2.1.25 nponaH 260 300 2,6
2.1.26 OyTaH 280 100 2,8
2.1.27 aleTUiIcH 200 200 3,2
2.1.28 JBYOKHCbH CEPBI 100 250 3,4
2.1.29 BOJOPOJI 150 150 2,7
2.1.30 renui 250 350 3,1




3agayva 2. B cocyze noa nopiiHeM HaxoAuTcs ra3z Maccoit m. Kakoe konnuecTBo
TEIJIOTHI HAJ0 3aTPaTUTh, YTOObI HarpeTh ra3 Ha AT? Ha ckonbko mpu 3TOM MOJHU-
MeTcs nopieHb? Macca nopiHg M, miomaas ero nonepeyHoro ceuenus S. Jlapnenue
HaJ[ OPIIHEM P.

Tabmuma 2.2 (k 3agadam 2.2.1 — 2.2.30)

Homep a3 m, T AT, K M, kr S, cMm? p, kIla
3aauu
2.2.1 a3oT 1 10 1 10 100
2.2.2 BOJOPOJ 1 15 0,5 15 80
223 renui 2 20 1,5 20 120
224 aproH 3 25 2 25 110
2.2.5 a3oT 4 5 2,5 10 90
2.2.6 KHCIIOPOJ 1,5 10 3 15 130
2.2.7 OKHCh yriepoja 2 15 1 20 100
2.2.8 JIBYOKHCH yriepojaa 5 20 0,5 25 80
2.2.9 BOJSTHOM 11ap 2,5 25 1,5 10 120
2.2.10 METaH 3,5 5 2 15 110
2.2.11 BOJOPOJ 1 10 2,5 20 90
2.2.12 renui 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 a3oT 3 25 0,5 15 80
2.2.15 KHCIIOPOJ 4 5 1,5 20 120
2.2.16 OKHCh yriepoja 1,5 10 2 25 110
2.2.17 JIBYOKHCBH yriepojaa 2 15 2,5 10 90
2.2.18 BOJSIHOM IIap 5 20 3 15 130
2.2.19 MCTaH 2,5 25 1 20 100
2.2.20 BOJIOPOJT 3,5 5 0,5 25 80
2.2.21 renui 1 10 1,5 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 a3oT 2 20 2,5 20 90
2.2.24 KHCIIOPOJ 3 25 3 25 130
2.2.25 OKHChH yTJIepoJia 4 5 1 10 100
2.2.26 | IBYOKHCH yriepoaa 1,5 10 0,5 15 80
2.2.27 BOJISTHOM T1ap 2 15 1,5 20 120
2.2.28 METaH 5 20 2 25 110
2.2.29 BOJIOPOJT 2,5 25 2,5 10 90
2.2.30 renuit 3,5 5 3 15 130

KoMmmuiekT 3aganuii 17151 BHINOJIHEHUSI PAc4eTHOH padoTsl Ne 3
no gucuuiuimae Pusuka
Pa3nea 3. DnekTpocTaruka
3apauya 1. Ha puc.l nmokazaHbsl TOYKH, PACHOJOKEHHBIE B y3JaX PELIETKU C
sA4erKoil B popMme KBaapara co cropoHor @ = 0,1 M. B HEKOTOPBIX y37ax pemieTku pac-
NOJIOKEHBI TOUEUHBIE 3apsAabl Qy, .... Qo, BEAMYHHBI KOTOPBIX C pazMepHOocThio HKIT (1
K = 10 °Ki) ykazansl B Tabnuie 1. B ocTanbHBIX y31ax 3apsasl oTCyTCTBYIOT. Ompe-




JIETIUTE HAMPSHKEHHOCTh U MOTEHIINAN SJIEKTPUYECKOTO MOJIsl B TOUKE, YKA3aHHOU B MO-
ciaeaHeM cToJioe Taonuiel. CaenaTe cXxeMaTH4eCKUi PUCYHOK JIMHUN HaIpsiKEHHO-

CTH DJICKTPHUYCCKOIO ITOJIA SaﬂaHHOﬁ CHUCTCMBI 3apA10B.
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Tadamna 3.1 (k 3agavam 3.1.1 — 3.1.30)
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3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.
1 2 3

3.1.

1 2 1 2

3agaua 2. PaBHOMepHO 3apspkeHHas cdepa paauyca R; okpykeHa cioem au-
3IIEKTPUKA, BHEIIHUHN paanyc KoToporo R . 3apsa cdepsl paBen Q, nusnekTpudeckas
IPOHUIIAEMOCTh MaTepuaa ciios €. HaprcoBats rpauk 3aBUCUMOCTH HAMPSKEHHOCTH
U TIOTEHIMANA 3JIEKTPUYECKOTO MO OT PACCTOSIHUS 10 LIEHTpa CPepbl U BHIYUCIUTH
NOBEPXHOCTHYIO TUIOTHOCTb 3apsa IUDJIEKTPUKA.

Taoauna 3.2 (k 3agayam 3.2.1 — 3.2.30)

Howmep 3anaun Ri, cm R2, cm Q, nKn €
3.2.1 10 20 10 1
3.2.2 15 25 20 5
3.2.3 10 30 20 4
3.2.4 10 40 -10 7
3.2.5 15 20 10 2,7
3.2.6 20 25 10 3
3.2.7 15 30 10 10
3.2.8 30 40 -10 8
3.29 25 30 -10 2,5
3.2.10 5 25 -10 9
3.2.11 5 30 20 1
3.2.12 25 40 -20 5
3.2.13 10 20 -20 4
3.2.14 15 25 20 7
3.2.15 20 30 20 2,7
3.2.16 25 40 10 3
3.2.17 30 40 20 10




3.2.18 35 45 20 8
3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3.2.21 20 35 10 1
3.2.22 15 25 10 5
3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9

KomimuiekT 3aianuii 1jisl BBINIOJTHEHHSI PACYETHOM padoThI Ne 4
no aucuunianae Ouznka
Paznea 4. DnekTpoanHaMHuKa
3agauva 1. OT UCTOYHHMKA, PA3HOCTh MOTEHIIMATIOB Ha KjleMmax kKotoporo Uy,
TpedyeTcs mepeaaTh MOIIHOCTL P Ha paccTosinue L. JlomycTumas «rmotepsi» HarpsiKe-
HUS B MPOBOJIax #n. PaccunTaiiTe MUHMMAIIbHOE CEYEHUE S MEIHOTO MPOBOJIA, TPUTOI-
HOM JJISI DTOM IETIH.

Taoauna 4.1 (x 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %
3agaun
4.1.1 100 5 5 1
4.1.2 200 3 6 2
4.1.3 300 6 10 3
4.1.4 150 10 3 1,5
4.1.5 250 4 7 2,5
4.1.6 100 7 4 0,75
4.1.7 200 8 8 1
4.1.8 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 1,5
4.1.11 100 3 10 2,5
4.1.12 200 6 3 0,75
4.1.13 300 10 7 1
4.1.14 150 4 4 2
4.1.15 250 7 8 3
4.1.16 100 8 9 1,5
4.1.17 200 9 5 2,5
4.1.18 300 2 6 0,75
4.1.19 150 5 10 1
4.1.20 250 3 3 2
4.1.21 100 6 7 3
4.1.22 200 10 4 1,5
4.1.23 300 4 8 2,5




4.1.24 150 7 9 0,75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
4.1.27 200 2 10 3
4.1.28 300 5 3 1,5
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3apava 2. C kakuM K03(PGUIUEHTOM TOJIE3HOr0 JEHCTBUSI pabOTAaeT CBUHIIO-
BbIi akkymyssitop, DJC koToporo U, eciii BO BHEIIHEW 1IENU CONMPOTUBICHUEM Ruer
Tok [ ? Kakyto MakCHUMaJIbHYIO TOJIE3HYIO MOIIHOCTh MOXET JAaTh aKKyMYJISITOp BO
BHemHel nenu? Kak npu 3tom uzmenurcs ero KIT?

Taoauna 4.2 (x 3agayam 4.2.1 — 4.2.30)

Homep U, B R, Om LA
3agaun
4.2.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 1,9 0,18 6
4.2.4 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 5,5
4.2.7 1,75 0,23 43
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 5,8
4.2.10 2,0 0,28 4,1
4.2.11 1,95 0,25 4.2
4.2.12 1,85 0,2 5,4
4.2.13 2,30 0,18 5,7
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 1,9 0,15 6
4.2.17 2.4 0,23 4.5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 5,5
4.2.20 1,75 0,28 43
4.2.21 2,10 0,23 4.8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4.2
4.2.25 1,85 0,25 5,4
4.2.27 1,65 0,18 5,7
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7

KoMmuiekT 3a1aHuii 115l BHINOJHEHUS Pac4eTHOH padoThl Ne 5



o gucuumimiae Ou3nka

Paznea 5. DineKTpoMarHeTu3M

3agaua 1. Yactuua mMaccbl m C 3apsiloM ¢ BJIETAeT B IJIOCKUN KOHAEHCATOP
JUTMHBI L TOJ YTJIOM ¢ K ITIOCKOCTH TUJIACTHH, a BhUIeTaeT noj yriioMm S . Halitu nep-
BOHAYAJIbHYI0 KHHETUUYECKYIO SHEPTUI0 YacTUllbl W), eciii HanpsiKEHHOCTh JJIEKTPHU-
YECKOTO I0JI1 BHYTPH KOHAEHcaTopa E.

Tadauuna 5.1 (k 3agavam 5.1.1 — 5.1.30)

Homep m, Mr q, nKa L, cm a,° p,° E, xB/m
3agaun
5.1.1 1 1 5 n/3 /4 1
5.1.2 2 3 6 /4 /6 2
5.1.3 3 2 4 n/3 /6 10
5.1.4 0,5 -1 3 n/3 /4 3
5.1.5 4 -2 7 T /4 /6 5
5.1.6 5 -3 5 /3 /6 7
5.1.7 1,5 5 6 n/3 /4 6
5.1.8 2,5 8 4 /4 /6 3
5.1.9 3,5 4 3 n/3 /6 1
5.1.10 5,5 9 7 /3 /4 1
5.1.11 10 10 5 /4 /6 1
5.1.12 7 6 6 n/3 /6 2
5.1.13 6 7 4 n/3 /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 n/3 /4 7
5.1.17 2 3 6 T /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 n/3 /4 1
5.1.20 4 -2 7 /4 /6 1
5.1.21 5 -3 5 n/3 /6 4
5.1.22 1,5 5 6 /3 T /4 8
5.1.23 2,5 8 4 /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 5,5 9 7 /3 /4 1,5
5.1.26 10 10 5 /4 /6 2
5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 n/3 /4 10
5.1.29 8 9 3 T /4 /6 5
5.1.30 9 -10 7 n/3 /6 3

3amaya 2. DJIEKTPOH JABMKETCS B OJTHOPOIHOM MAarHMTHOM TOJI€ C MHIYKIIHEH
B Tak, 4TO BEKTOp €ro CKOPOCTU, PABHOM », COCTABJISIET C HAMPABJICHUEM BEKTOpa UH-
JYKIMK MarHUTHOTO MOJis yrojl o. OnpenenuTs paauyc U Iar BAHTOBOW JIMHUU, T10
KOTOPOU OyJIeT ABUTATHCS DJIEKTPOH.

Tadauuna 5.2 (k 3agauam 5.2.1 — 5.2.30)



Homep B, Ta v, Mm/c a,®
3a1a4M

5.2.1 0,01 2 n/3

5.2.2 0,03 10 n /4

523 0,02 1 n/6

5.2.4 0,05 5 n/3

5.2.5 0,04 9 n /4

5.2.6 0,01 4 n /6

5.2.7 0,03 3 n/3

5.2.8 0,02 7 n /4

5.2.9 0,05 6 n/3
5.2.10 0,04 8 n/6
5.2.11 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n/6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 0,01 2 n/3
5.2.22 0,03 10 n/6
5.2.23 0,02 1 T /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 n /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 n /6
5.2.29 0,05 6 n /4
5.2.30 0,04 8 n/3

Kpurtepun onenku pacuernnix pador Ne 1, 2, 3 B 1 cemectpe

MaxkcrnManbHOE KOTMYECTBO OalsIOB 3a TPU pacyeTHbIE paboThl B 1 cemectpe 15:
5 GasnioB 3a MEPBYIO pacyETHYIO PadoTy,

5 GanoB 3a BTOPYIO pacueTHYIO paboTy,

5 GaioB 3a TPEThIO pacYeTHYIO PaboTy,

MuHuMaIbHOE KOJIWYECTBO OAJIIIOB 32 TP pacuyeTHbIe paboThl B 1 cemectpe 9.

[Ipu onenke pacuetHo-rpaduyecKux padoT 1EIeco00pa3HO PYKOBOJCTBOBATHCS
CIIEMYIONMMMH KPUTEPUSMHU OIEHKH 3HAHUU 10 (PU3MKE, YIUTHIBAS JOIMYIICHHBIC CTY-
JIEHTAMU OIMUOKY W HEJIOYETHI.



TI'pyovimu sBRsIOTCS OMMOKY, CBUCTEIBCTBYIONINE, YTO CTYICHT: HE YCBOWII OC-
HOBHBIE (PM3MUECKUE TEOPUHU U 3aKOHBI MJIM HE YMEET MPUMEHSATh UX NP PEILICHUH 3a-
Jla4 pazsIMYHbIX TUIOB; HE 3HaeT popmyJl, rpaduKoB, CXEM WM HE YMEET MPUMEHAThH
UX K peLIEHUsIM 3aJ]a4; HE 3HAeT €ANHUI] (PU3UUECKUX BETUYUH WM HE YMEET MOJIb30-
BaTbCsl UMU; K TPYOBIM OIIMOKAaM OTHOCSITCSl TAK)KE HEMPABUIILHO C(HOPMYITUPOBAHHbBIE
BOIPOCHI 33]]a4M UM HEBEPHbIE OOBICHEHUSI XO/1a €€ PEIlIeHUs], HEe3HAHUE MPUEMOB pe-
HIEHUS 33/a4, a TaKXKe OLIMOKU, CBUAECTENIbCTBYIOIIME O HEMPaBUILHOM MMOHUMAHUU
yCIIOBHS 3aJ]a4¥l WJIM UCTOJNKOBaHUs pereHus. Kaxmas rpybas ommOka OreHnBaeTCs
munyc 1 6ann.

Hezpyovimu omudKamu SBISIIOTCS HETOYHOCTH YepTeka, rpaduka, CXeMbl; IPO-
MyCK WJIA HETOYHOE HANMCAaHWEe HAMMEHOBAHUS €IUHUI] (GU3NIECKUX BEIIMYUH; BHIOOD
HEpaIMoOHAILHOTO Xo/a pemenust. Kaxnas aerpy0as ommbka orieHuBaetcst munyc 0,75
oanna.

K neoouemam oTHOCATCS: HEpAlMOHAIbHbBIE 3aIIUCH TIPU BHIYUCICHUX, HEPALIHO-
HaJbHbIE TIPUEMbl BBIUYMCIECHUHN, TpeoOpa30BaHUil M PEIIeHU 3a7a4; OTAENbHbIE MO-
IPELIHOCTH B (POPMYIUPOBKE OTBETA; OTACJbHBIC OLIMOKHA BBIUUCIUTEIBHOTO XapaK-
Tepa; HeOpeKHOE BHITIOJIHEHUE 3aMKCcei, uepTexei, cxeM, rpadukoB. Kaxapiii Henover
onieHuBaetcs munyc 0,25 banina

WuTepBan 6aJijIoB peUTHHTA CTYAEHTA 32 KaKAYI0 PACYETHYIO padoTy COCTaB-
JISIET:

4,0 < R < 5,06an1a ecnu CTyIeHT BBIIOJHUI pabOTy MOJHOCTHIO O6€3 OO0k U
HEJ0YETOB WM MPU BHIMOJHEHUU PAOOTHI MOJHOCTHIO 0€3 OIMOOK M HEOUETOB, HO
IpU HaJIU4uu He 0oJiee OJTHOM He aKKypaTHOM 3aIlnCH.

3,0 <R <4,0 6aaa ctaBuTCs 32 pabOTy, BHIIIOJIHEHHYIO IOJHOCTHIO, HO IPU HAJIU-
YU B Hel He OoJiee 0THON HErpyOoii OMMOKHU M OJTHOTO HeJoueTa Uik He 0ojee NByX-
TpPEX HEJIOUETOB.

2,5 < R < 3,00a/1actaBuTCs B TOM CiIy4yae, €CJId CTYAEHT MPAaBUJILHO BBITIOJTHUI
He MeHee 2/3 Bcell paboThl WM JOMYCTHII: He 0oJjiee OJHOU rpyOol OMMOKH U JIBYX
HEJI0YETOB, WM He Oosiee OJHOM rpyOoi M OJHOM HEerpyOoil omubOKu, uiu He Oojee
JBYX-TPEX HETrpyObIX OMMOOK, WK OJHY HETPYOYIO OIMKMOKY U TPH HEeJ0UeTa.

R<2,5 6anana craBuTCs, KOTAa YKCJIO OMKMOOK M HEAOUYETOB MPEBOCXOJUT HOPMY,
IPU KOTOPOM MOXKET OBITh BBICTaBJIEHA OIIEHKA «3», WM €CJIU MPABUIBHO BBIMOIHEHO
MmeHee 2/3 Bceil paboThl.

Kpurtepun ouenku pacuerHoi padorsi Ne 4, S Bo 2 cemecrpe

MaxkcruManbHOE KOJIMYECTBO OaIOB 3a JIBE pacueTHbie paboThl BO 2 cemectpe §8:
4 6ayia 3a IEPBYIO pacyETHYIO padoTy,

4 6aiia 3a BTOPYIO pacueTHYIO padoTy.

MuHNMaIbHOE KOJWYECTBO OAJIIIOB 3a JIBE pacueTHbBIE paboThHI BO 2 cemectpe 4.




[Tpu ouenke pacueTHO-rpadUUECKUX paboT 1eneco00pa3sHO PYKOBOJICTBOBATHCS
CIIEYIOIIUMH KPUTEPUSIMH OIICHKU 3HAHUH MO (U3MKE, YUUTHIBAs JOMYIIEHHBIC CTY-
JICHTAMH OIIUOKU U HETOYETHI.

TI'pyovimu sBnsitoTCS OMMOKH, CBUIETEIHCTBYIOIIUE, YTO CTYJEHT: HE YCBOMI OC-
HOBHBIC (PM3MUECKHE TEOPUH U 3aKOHBI HJIM HE YMEET MPUMEHSITh UX MIPH PEIICHUN 3a-
Jla4 pa3IMYHBIX TUIIOB; HE 3HAET GopMyl, TpapUKOB, CXEM UM HE yMEeT MPUMEHSTh
UX K PEIICHUsM 3a/1a4; He 3HACT eAUHUI] (PU3MUECKUX BEIWYMH MM HE YMEET IMOJIb30-
BaThCSI IMU; K TPYyObIM OIIMOKaM OTHOCSTCS TaK)K€ HEMPABIWIBHO C(POPMYIMPOBAHHBIE
BOTIPOCHI 33]1a41 MJIM HEBEPHBIE OOBSICHEHHS X012 €€ PEIICHs, He3HAHUE TIPUEMOB Pe-
IICHUS 3a]1a4, a TaK)Ke OIIMOKH, CBHIETEILCTBYIONINE O HEMPABHILHOM ITOHUMAaHUU
YCITIOBHS 3aJla4d WJIM UCTOJNKOBaHUs pemieHns. Kaxmas rpybas ommOKa OolleHUBaeTCs
munyc 0,7 bann.

Hezpyovimu owubKamu SBISIIOTCS HETOYHOCTH YepTeka, rpaduka, CXeMbl; TPO-
MyCK WJIM HETOYHOE HAMHMCAaHWE HAMMEHOBAHUS eAUMHUI] (U3UUECKUX BEITUYHH; BHIOOD
HEpalMOHAILHOTO Xo/a pemeHus. Kaxxnas Herpybas ommbka oreHuBaetcs munyc 0,5
oanna.

K neoouemam oTHOCSTCS: HepaIliOHATIBHBIC 3aITUCH IIPU BBIYHCICHUSIX, HEPAIINO-
HaJBHBIE TIPUEMBI BBHIYHMCIICHHUH, MpeoOpa3oBaHUil M pelIeHUl 3a1a4; OTIAEIbHbIE T0-
T'PEITHOCTH B (JOPMYIUPOBKE OTBETA; OTACIbHBIC OIMOKH BBHIYHCIUTEIEHOTO Xapak-
Tepa; HeOpeKHOEe BHIMTOTHEHUE 3aMuCcel, YepTexeit, cxeM, rpadukoB. Kaxkpiii Hegoyer
orieHuBaercs muryc 0,25 banina

WNuTepBan 6aioB pedTHHIa CTYICHTA 32 KAMKAYI0 PACYETHYH) PadoTy COCTaB-
JISIET:

3,3 <R <4,0 6anna ecnu CTyIEHT BBIIOJHUI padOTy MOJHOCTHIO O€3 OMUOO0K U
HEJ0YETOB WM MPU BHIMOJHEHUU PAOOTHI MOJHOCTHIO 0€3 OIMOOK M HEOUETOB, HO
IpY HAIMYUU He 00Jiee OJJHOM HEe aKKypaTHOM 3aMKCH.

2,6 <R < 3,3 6assa ctaBUTCs 32 pabOTY, BHIMOJHEHHYIO TOJTHOCTHIO, HO MPU HaJIH-
YUU B HEW He OoJiee 0HON Herpy0oi OMMOKY U OJHOTO HEJl0YeTa UIu He 00Jiee IBYX-
TpPEX HEJIOUETOB.

1,9 <R <2,6 6a/u1a CTaBUTCS B TOM CTy4ae, €CJIU CTYJCHT NPaBUIbHO BBITTOTHUI
He MeHee 1/2 Bcelt paboThl WM JOMYCTHII: He 0oJjiee OJHOU rpyOol OIMIMOKH U JBYX
HEJI0YETOB, WM He Oosiee OJHOM rpyOoi M OJHOM HEerpyOoil omubOKu, uiu He Oojee
IBYX-TPEX HETpyObIX OMIMOOK, WIIM OJIHY HETpyOyI0 OIIHUOKY M TPU HEI0UEeTa.

R<1,9 6anna cTaBuTCs, KOTa YUCJIO OMHMOOK ¥ HEJOUETOB MPEBOCXOIUT HOPMY,
IPU KOTOPOH MOXET OBITh BHICTaBJICHA OIIEHKA «3», WJIM €CJIA MPABWIHHO BBIMTOJTHEHO
meHee 1/2 Bceit paboThl.




MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
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Luxn gpusuxo-wamemamuveckux OUCYUNIUH
Hanpasnenue noaroroBku: 15.03.04 ABTomMatu3anus TEXHOJOTMYECKUX MPO-
1IECCOB M IIPOM3BOJICTB
[Tpoduns: ABTOMAaTH3AIMS TEXHOJOTHYECKHUX MPOIIECCOB M MPOU3BOJICTB (TI0 OT-

pacjisiM )

Ilepeyennb 1a00paTOPHBIX PadoT
10 JUCHUIUINHE HU3MKA

Pa3zgen 1. Puznueckre OCHOBLI MEXAHUKHU

1. Ne 100. U3smepenne TMHEHHBIX pa3MepoB (BBOIHAS JJaOopaTOpHas paboTa)
Ne 111. Onpenenenre ycKOpEHUs CHITBI TSHDKECTH MPU CBOOOTHOM TaICHUU TEll.

Ne 113. Onpenenenne CKOpPOCTH MyJIH MPU MOMOIIU OATITUCTUYECKOTO MasTHUKA.

A

Ne 121. Onpenenenre MOMEHTa MHEPIIUA MaXxOBOTO KOJIECa U CHJIBI TPEHHUSI B OTIOPE.

Pasznea 2. MosekyisipHasg GU3UKa U TEPMOANHAMHUKA.

5. Ne 131. Onpenenenrie yHUBEpCaIbHOM ra30BOM MOCTOSSHHOM METOIOM OTKAYKH.

. c
6. Ne 132. OnpeneneHne OTHOLIEHUSI TEIUIOEMKOCTEH rasa C—p

v

7. Ne 134. Onpenenenue ko3phunneHTa TMHAMAYECKON BSI3KOCTH KHUIAKOCTH MeToIoM CToKca.

Pa3zgen 3. DnexTpocTraTuka

8. Ne 200. 3HaKOMCTBO C JIEKTPOU3MEPHUTEIBHBIMH TPUOOPAMH.



9. Neo 212. 3MepeHue 3IeKTPOEMKOCTH KOHIEHCATOPOB.

Pa3pen 4. DnexTpoarHaMuKa

10. Ne 221. 3mepenune conpoTUBIEHHS IPOBOIHUKOB.

Pa3gea 5. DinekTpoMarHeTu3M

11. Ne 231. Omnpenenenre ropu30HTAIBHON COCTABIISIONICH HANPSHKEHHOCTH MArHUTHOTO MOJIs

3eMiIn.

Pasznea 6. DieKTpoMarHuTHbIE KOJeOaHusI M BOJIHEI

ITo nanHOMYy pazaeny gabopaTopHbIe paboOTHl HE TPEIYCMOTPEHBI.

Pa3zpen 7. I eoMeTpruyeckast U BOJHOBAS ONTUKA

12. Ne 311. Onpenenenne noka3artesns MpeaoMIIEHUs CTEKIIA C OMOIIBbI0 MUKPOCKOIIA.

13. Ne 324. OnpeneneHue JJIMHBI CBETOBOM BOJIHBI C TIOMOLIBIO TU(PAKIIMOHHON PEIIETKH.

Pa3pen 8. KBanToBo-onTHYECKUE IBICHUI

[To nanHOMYy pazneny nadopaTopHble paboOTHl HE TPETYCMOTPEHBI.

Ha6opaT0prIe pa6OTLI BBIITOJIHAIOTCSA 110 IMMCbMCHHBIM HMHCTPYKIHAM, KOTOPEBIC

MPUBOSITCS B METOIMYECKHUX YKA3AHUIX K JIAOOPATOPHBIM paboTaM.

Kaxxast ”HCTpYKUMS COAEPKUT KPATKHE TEOPETUUECKUE CBEICHUS, OTHOCSIIHUECS
K JJaHHOU paboTe, mepeyeHb He0OXOAMMOTr0 000PYIOBaHMSI, TOPSIIOK BBHIIOTHEHUS Pa-

OOTBI, KOHTPOJIbHBIE BOIIPOCHI.
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345k3. B YHHI]
HXTU




5.51xoBneBa, E.B. ®usnuka. OcHOBHBIC 3aKOHBI U hopmyibl: | 40 k3. B YHUIL] HXTU
CIpaBOYHUK /715 cTyaeHTOB By30B/E.B. SIkoBnesa.-Hmxne-
kamck:HXTHN,2013.-84 c.

CoruacoBaHno:
3aB. oTAENOM 10 OUOINOTEYHOMY OOCTYKUBAHHUIO B.A. Tapacosa

Kpurtepun onennBanus 1adbopaTopHbix padort mo ¢pusuke B 1 cemecrpe

MakcuMaJIbHOE KOJIMYECTBO 0ajuIoOB 3a dessamb J1adopaTOpHBIX pador B 1 ce-
mectpe 30, T.e. 3a KKy 1adopaTOpHYyI0 paboTy MaKCHMaJIbHOE KOJUYECTBO 0aLIoB
cocrasiset 3,34 6aia.

MuHMMAILHOE KOJWYECTBO OaJlJIOB 3a dessamb 1a00paTopHbIX pador B 1 ce-

Mmectpe 18.

[Ipu onenke naboparopHbIXx paboT B 1 cemecTpe 1e1ecoodpa3Ho pyKOBOCTBO-
BaThCS CIAEAYIOLUIMMHU KPUTEPUSIMH OLICHKH 3HAHUU 10 PU3UKE, YUUTHIBAs TOMYIICHHBIC
CTYJEHTaMH OMIMOKH U HEJAOYEThI. 3a KaXAyI0 J1a00paToOpHyIO padoTy:

Wurepsan 2,90 < R < 3,34 6a/1510B peiiTUHra CTABUTCS, €CJIU CTYJEHT BBIIOJIHSAET
paboTy B MOJTHOM 00BEME C COOMIOACHUEM HEOOXOIMMOM TIOCIISIOBATEIHHOCTH TIPOBE-
JICHUSI OTIBITOB M M3MEPEHUI, CAMOCTOSITENIFHO M PALIMOHAIBHO MOHTHPYET HEOOXOA1-
Moe 000pyIoBaHre 00 2 6a/106; BCE OMBITHI MTPOBOJUT B YCIOBUSIX M PEKUMaxX, 0Oec-
MEYMBAIOIIUX MOJIyYeHHE MPABUIbHBIX PE3YyJIbTATOB U BHIBOJOB C HAMOOJBIIEH TOUHO-
CThIO, COOJIFOAaeT TpeOOBaHMS MpaBUI 0€30MacHOTO Tpy/aa do 0,5 banna; B oTUETE TIpa-
BUJILHO U aKKYPaTHO BBITIOJIHSIET BCE 3alUCH, TAOIUIbI, PUCYHKH, YEPTEKHU, rpaduKH,
BbIuMclieHus 0o 0,42 6anna; NpaBUIbHO OLIEHUBAET TOYHOCTh PE3YJIHTATOB U3MEPEHUIA,
YMEET BBINOJIHATH aHAJIU3 MOTPEIIHOCTEN MPSMBIX U KOCBEHHBIX M3MepeHui do 0,42
oanna.

Nuteppan 0annoB peiitunra ctyaeHTa 2,45 < R <2,90cTaBUTCS,eCIUBBITTIOTHEHBI
TpeOOBaHUS yKa3aHHBIE BBIIIE, HO OBLJIO JOMYIICHO JBa - TPU HEAOYETa, UIU He Oosee
OJIHOM HerpyOOi OIMOKU ¥ OAHOTO HEAOYETA.

WuTepan 6amios peittunra crygaenra 2,0 < R < 2,45 craButcs, ecnu paboTta BbI-
MOJIHEHA HE TMOJHOCTHIO, HO 00BEM BBIMIOJHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJY-
YUTH MPABUJIbHBIE PE3YJIbTAThl U BBIBOJBI; €CJIM B XOJI€ MPOBEICHUS OMbITA U U3MEpPE-
HUI OBUIN OMYIIEHBI OITHOKH: @) OIBIT MPOBOIUJICS B HEPAILIMOHAIBHBIX YCIOBHSIX, UYTO
MPUBEJIO K MOIYYEHUIO PE3YIbTATOB C OO0JIBIION MOTPEUTHOCTHIO; 0) B OTYETE JOIMYIIEHO
He 6oJiee ABYX IpyObIX OIIMOOK; B) HE BHIIIOJIHEH COBCEM WJIU BBITIOJHEH HEBEPHO aHa-
JIA3 TIOTPEIIHOCTEM.

WuTepBan 0amioB peiTunra crygeHTa craButcs R < 2,0, ecnu paboTta BbITIOJIHEHA
HE MOJIHOCTHIO U 00BEM BBIMOJIHEHHOM YacTU paboThl HE MO3BOJISIET ClIETIaTh PaBUIIb-
HBIX BBIBOJIOB; €CJIA OIBIThI, U3MEPEHUS, BHIYUCIICHUS], HAOIIOACHHS TPOU3BOANINCH
HEMPaBUIBHO.




Hepeueub 603MONCHBIX OUIUOOK.

I'pyovie omuoku(kasrxcoan zpybvas owmuoxka munyc 0,7 6ann):

* He3nanue onpeiesieHuid OCHOBHBIX MTOHSTUM, 3aKOHOB, IMPABUJI, OCHOBHBIX MOJIO-
KEHUU Teopuu, GopMy, OOIIEIPUHITHIX CUMBOJIOB 0003HaUY€HUsI PU3NYECKUX BEIU-
YUU, €IMHUL] UX U3MEPEHUSL.

*Heymenue cienath BIBOJ 0 J1a0OpaTOpPHOIA padoTe.

*HeymeHne npuMeHsITh 3HaHUS I O0BSICHEHUS (PU3NYECKUX SIBJICHUI; HEBEPHBIC
0OBSCHEHMSI X0/1a BBIMIOJTHEHUS pa0OThI; HE3HAHUE METOIUKH BBITIOJTHEHHS PaOOTHI, TIO-
Ka3bIBAIOIME HEMPABIIIBHOE TOHUMAHUE TIeJTN J1a00paTOPHOUN pabOThHI MM HEMTPABUIIb-
HOE UCTOJIKOBAHHE XO/Ia €€ BBIITOTHEHUS.

*Heymenne ctpouTh rpadukd Mo pe3yibTaTaM MPOBEICHHBIX HCCICIOBAHUN U
OOBSCHSITH MPUHIMIHAIBHBIE CXEMBI, UCTIOIh3YEMBbIC TIPU BBHITIOTHEHUH JTA00PATOPHOU
paboThI.

*HeymeHue noAroToBUTH K pabOTEe YCTAaHOBKY WJIU J1abOpaToOpHOE 000pYyI0BaHHUE,
IPOBECTH OIIBIT, HEOOXOIUMbIE PACUEThI, WM UCIOJb30BaTh NOJYYECHHbIE JAHHBIE 15
BBIBOJIOB.

*HebOpexxHoe oTHOIIEHHE K J1a0OpaTopHOMY OOOPYIOBAHUIO M M3MEPHUTEIbHBIM
npudopam.

*Heymenue onpeaenuTs nokazaHue u3MepUuTeasHOro mpruodopa.

*Hapymenue TpeboBaHUi MpaBMI 0€30MACHOTO TPY/1a MIPH BHIMTOTHEHUH SKCIIEPH-
MEHTA.

Hezpyovie omuoku(kaxcoasn neepyoas omuoka munyc 0,5 oanna):

*Hetounoctu popMyIUpPOBOK, ONIPEEICHUN, TOHATHH, 3aKOHOB, TEOPUI, BbI3BaH-
HbIE€ HETIOJIHOTOM 0XBaTa OCHOBHBIX MTPU3HAKOB OMPEIEISIEMOTO MOHATHUS, OIIIMOKH, BbI-
3BaHHbIE HECOOJIIOIEHUEM YCIIOBHUI MPOBEAECHUS J1a00paTOpHOIl pabOThl UM U3MEpe-
HUI PU3NYECKUX BEJTUYHH.

*O1mnOKY B yCIOBHBIX 0003HAYEHUSAX HA MPUHLMIIHAIBHBIX CXEMaX, HETOUHOCTH
yepTexen, rpauKoB, CXEM.

[Iponyck Uiy HETOYHOE HANMCAHWE HAUMEHOBAHMM €IUHUL] (PU3NYECKUX BEJH-
YUH.

Heoouemut (kasxtcowtii neoouem munyc 0,2 oanna):

*HeparmonanpHble 3alUCH MPU BBIYUCICHUSIX, HEPALIMOHAIbHBIE IPUEMBbI BBIYHC-
JICHUH U TIpeoOpa3oBaHuil (PU3NUYECKUX BEIUYHH.

*Apudmerrnyeckue OMMOKN B BBIYUCICHUSNX, €CIU 3TH OMIMOKH rpy0o HE HMCKa-
KaIOT peajJbHOCTh MOJYYEHHOTO PE3yIbTaTa.

*OTenpHbIe TOTPEITHOCTH B (HOPMYIHPOBKE BhIBOJIA MO J1a00paTOpHOil paboTe.

*HeOpexxHOoe BBITIOJIHEHUE 3aMKCel, YepTEexKEH, cxeM, rpad)uKoB.

*Opdorpaduyeckue U NTyHKTYallMOHHBIC OITUOKH.

Kpurepuu oueHuBaHus1 J1a0OPATOPHBIX padoT mo (pu3uKe BO 2 ceMecTpe



MaxkcumaabHOE KOJIMYECTBO O0aJIOB 3a yembipe 1adopaTopHbIE PaOOTHI BO 2 ce-
Mectpe 12, T.€. 3a KaKIyI0 1adopaTopHy0 paboTy MaKCHMaJIbHOE KOJTUYECTBO 0aLIOB
cocrasiset 3,0 6ama.

MuHIMaJILHOE KOJIMYECTBO 0AJUIOB 32 uembipe 1a00paTopHbIE paOOTEI BO 2 ce-

MecTpe 8.

[Ipu oueHke 1aboOpaTOpHBIX pabOT BO 2 ceMecTpe 1es1eco00pa3Ho PyKOBOICTBO-
BaThCS CIEAYIOLUIMMHU KPUTEPUSIMH OLICHKH 3HAHUU 10 PU3UKE, YUUTHIBAs TOMYIICHHBIE
CTYJAEHTaMH OMIMOKH U HEJAOYETHI. 3a KaXuAyIo 1a00paToOpHyI0 padoTy:

WurepBan 2,7 < R < 3,0 6a/10B peliTUHra CTaBUTCA, €CIU CTYJAEHT BBIOJIHSAET
paboTy B MOTHOM 00BEME C COOMIOACHUEM HEOOXOIMMOM TIOCIISIOBATEIHHOCTH TTPOBE-
JICHUSI OTIBITOB M M3MEPEHUI, CAMOCTOSITENIFHO M PALIMOHAIBHO MOHTHPYET HEOOXOA1-
Moe 000pyoBaHre 0o 2 6a/106; BCE OMBITHI MTPOBOJUT B YCIOBUSIX M PEKUMaxX, 0Oec-
NEYMBAIOIIUX MOJIyYeHUE MPABUIIbHBIX PE3YyJIbTATOB U BHIBOJOB C HAMOOJBIIEH TOUHO-
CThIO, COOJIFOAaeT TpeOOBaHMS MpaBUI 0€30MacHOTO Tpyaa do 0,5 banna; B oTUeTE TIpa-
BUJILHO U aKKYPATHO BBITIOJIHSIET BCE 3alUCH, TAOIUIIbI, PUCYHKH, YEPTEKHU, rpaduKH,
BbIuMclieHus 0o 0,25 6anna; NpaBUIbHO OLIEHUBAET TOYHOCTh PE3YJIHTATOB U3MEPEHUI,
YMEET BBINOJIHATH aHAJIU3 MOTPEIIHOCTEN MPSAMBIX U KOCBEHHBIX M3MepeHuu oo 0,25
banna.

HNutepBan 6aoB pertuHra crynenra 2,4 < R < 2,7cTaBUTCS,ECIMBBINTIOTHEHBI
TpeOOBaHUS yKa3aHHBIE BBIIIE, HO OBLJIO JOMYIICHO JBa - TPU HEAOYETa, UIU He Oosee
OJIHOM HerpyOOi OIMOKU M OAHOTO HEAOYETA.

WuTepBan 6amnoB peitunra ctyaenta 2,0 < R < 2,4 craBurcs, ecnu paboTa BbI-
MOJIHEHA HE TMOJHOCTHIO, HO 00BEM BBITIOJHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJY-
YUTHh MPABUIIbHBIE PE3YJIbTAThl U BBIBOJBI; €CJIM B XOJI€ MIPOBEICHUS OMbITA U U3MEpPE-
HUI OBUIN OMYIIEHBI OIHOKH: @) OIBIT IPOBOIUJICS B HEPAIIMOHAIBHBIX YCIOBHSIX, UYTO
MPUBEJIO K MOIYYEHUIO PE3YIBTATOB C OOJIBIION MOTPEUTHOCTHIO; 0) B OTYETE AOIMYIIEHO
He OoJiee ABYX IpyObIX OIIMOOK; B) HE BHIMIOJIHEH COBCEM WJIU BBITIOJHEH HEBEPHO aHa-
JIA3 TIOTPEIIHOCTEM.

WuTepBan O0amioB peiTunra crygeHTa craButcs R < 2,0, ecnu paboTta BbITIOJIHEHA
HE MOJIHOCTHIO U 00BEM BBINOJIHEHHOM YacTU pabOThl HE MO3BOJISIET ClIETIaTh PaBUIIb-
HBIX BBIBOJIOB; €CJIA OIBIThI, U3MEPEHUS, BHIYUCIICHMS], HAOIIOACHHS TPOU3BOANINCH
HEIMpaBUIIbHO.

Hepeueub 6O3MONCHBIX OUIUOOK.

I'pyovie omuoku (kaxcoas zpyoas omuoka munyc 0,5 oann):

* He3naHue onpeiesiecHui OCHOBHBIX TOHATHUM, 3aKOHOB, TPABUJI, OCHOBHBIX ITOJIO-
KEHUW Teopuu, HOpMyI, OOIMICTTPUHITHIX CHUMBOJIOB 0003HaUYCHMS (PU3NUECKUX BEITH-
YUU, €IMHUL] UX U3MEPEHUSI.

*Heymenue cienath BIBOJ 110 J1a0OpAaTOPHOIA padoTe.

*HeymeHue npuMeHsITh 3HaHUS 1711 O0bICHEHUS (PU3NYECKUX SIBJICHUIN; HEBEPHbBIE
00BSCHEHHMSI X0/1a BBIMOJHEHUS pa0OThl; HE3HAHUE METOJIMKH BBITIOJIHEHHS pabOThI, TO-
Ka3bIBAIOIME HEMPABMWILHOE TOHUMAHUE 1€ J1a00paTOpHOUN pabOoThI UM HEMPABUIIb-
HOE MCTOJIKOBAHUE X0/1a €€ BBIIIOJIHEHHUS.



*Heymenue cTpouth rpaduku Mo pe3yibTaTaM IMPOBEICHHBIX HCCIIECIOBaHUM U
OOBSCHSTH IPUHIIUITHATBHBIE CXEMBI, HCIIOJIb3yeMbIe TIPY BHITIOTHEHUH JTaO0OpaTOPHOIH
paboThI.

*HeyMeHue OArOTOBUTH K paboTe yCTAHOBKY WM J1ab0paTopHOE 000pyI0BaHHE,
IIPOBECTH OIIBIT, HEOOXOAUMBIE PACUEThI, MIIA UCIIOJIb30BATh MMOJYYCHHBIC JaHHBIC IS
BBIBOJIOB.

*HeOpe)kHOe OTHOIIEHUE K JIA0OpATOPHOMY OOOPYIOBAaHUIO U M3MEPHUTEIHHBIM
npudopam.

*HeyMeHue onpeaenuTs Noka3aHue n3MepUuTENbHOT0 Ipudopa.

*Hapymienue TpeboBaHuii mpaBui 0€30MacHOTO TPyAa MPH BBHIOTHEHUH SKCIIEPH-
MEHTA.

Hezpyovie omuoku(kaxcoasn neepyoas omuoka munyc 0,3 oanna):

*HeTtoyHOCTH (OPMYITHUPOBOK, OTIPEACIICHH, TIOHATH, 3aKOHOB, TEOPH, BBI3BAH-
HbI€ HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEEISIEMOTr0 MOHATHS, OIIMOKH, BbI-
3BaHHbIE HECOOIIOJIEHUEM YCIOBUU MPOBEACHUS J1a0OpaTOPHOU pabOThl WM U3MEpe-
HUM (U3NYECKUX BEIMYHUH.

*OmuOKU B yCIOBHBIX 0003HAUYEHUSIX HA MPUHIUITUAIBHBIX CXEMaX, HETOYHOCTHU
yepTexen, rpaduKoB, CXEM.

[Ipornyck Wiy HETOYHOE HAMMCAaHUE HAMMEHOBAHUW €IUHUIl (PU3UYECKUX BEJH-
YUH.

Heoouemut (kasxcowtii neoouem munyc 0,15 déanna):

*HepanmonanpHble 3alMCH MPU BBIYUCICHUSIX, HEPALIMOHAIbHbIE PUEMBbI BBIYHUC-
JICHUH U TpeoOpa3oBaHuil (PU3UUECKUX BEINYHH.

*Apudmerrnyeckue OMMOKN B BBIYUCICHUSX, €CITU 3TH OMIMOKH rpy0o HE HMCKa-
KAIOT PEaTbHOCTD MOJTYYEHHOTO pe3yJIbTaTa.

*OT/eNbHbIE TOTPENIHOCTH B (DOPMYIMPOBKE BBIBOA MO JabOpaTOpHOil paboTe.

*HeOpexxHOoe BBITIOJIHEHUE 3aMKCel, YepTexKeH, cxeM, rpad)uKoB.

*Opdorpaduyeckue U NTyHKTYallMOHHBIC OITUOKH.



MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexaMCKuil XMMUKO-TEXHOJIOTHYECKUNA HHCTUTYT ((puinan)
dbeneparbHOTO TOCYAapPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICIIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENBCKUN TEXHOIOTHUECKUN YHUBEPCUTET

@CleJmeem MHd)ODMClMMOHHle MexHON02ULL

Luxn gpusuxo-wamemamuveckux OUCYUNIUH
Hanpasnenue noaroroBku: 15.03.04 ABTomMatu3anus TEXHOJOTMYECKUX MPO-
1IECCOB M IIPOM3BOJICTB
[Tpoduns: ABTOMAaTH3AIMS TEXHOJOTHYECKHUX MPOIIECCOB M MPOU3BOJICTB (TI0 OT-

pacjisiM )

KoMmmuiekT 3aganuii 17151 KOHTPOJIbHOM padoThl Ne 1
no gucuuiuimae Pusuka

Pazngea 7. [ 'eomeTprnueckas U BOJHOBASA ONTHKA

Bapwuanr 1, 11, 21

3aoanue 1.O0BEKTHB COCTOUT W3 JIBYX JIMH3: cobuparomel ¢ (POKyCHBIM pac-
crosaueM F =15 cM u pacceuBatoeii ¢ pokycHsIM pacctosiHueMm F =- 15 cMm. JIunzbl
pacnoJiokeHsl Ha pacctosHuu 10 cM npyr ot apyra. OnpeneauTs N0JI0KEHUE IIIaBHbBIX
(doxycoB 00BEKTHBA.

3aoanue 2. Bo3nylmHbIi KIMH 00pa30BaH ABYMs IJIOCKOTApaIeIbHbIMU T1a-
CTUHKAMH, Ha KOTOPbIE HOPMAJIBHO Ma/1a€T MOHOXPOMATUYECKUM CBET C JITTMHOM BOJTHBI
A= 500 am. OnpenenuTs yroi o MeXy MIACTUHKAMU, €CIIU IIUPUHA UHTEphEPEHIIUOH-
HBIX TI0JIOC, HAOIIOIAEMBIX B OTPAXKEHHOM CBeETe, cocTaBiseT Ah=5-10"*m.

3aoanue 3.J]1Be OIU3KHUE KENThIE CIIEKTPATbHBIE JIMHUN HATPUSI UMEIOT JIJIMHBI
BOJIH 589.6-10 "M 1 589,0-10 ~° M. MO’KHO JI C TIOMOIIBIO TU(PPpaKIIMOHHON pelIeTKH
HAOJIIOAATh Pa3iebHO 3TU JIMHUU B CIIEKTpPE MEPBOT0 NMOpsJIKa MPpU HAOIIOI€HUH CIIEK-
Tpa HEMOCPEACTBEHHO IJ1a30M Yepe3 PENIETKY, eciin pemerka umeet 200 mTpuxos Ha 1
mMm? Pazperaroniyio criocoOHOCTb ri1a3a MPUMUTE PABHOM 2.

Bapuanr 2, 12, 22



3aoanue 1.B mapoBoM akBapuyMe HaXOJWTCS MajeHbKas phiOka. Bo ckoibko
pa3 yBEJIMUEHHON BUJMT 3TY PHIOKY HAOMIOAATElNb, €CJIM pPhIOKa HAXOAUTCS Y AaJIbHEH
CTEHKHM aKkBapuyMa M HaOJIOJIeHHe BeleTcs mo nauaMmerpy mapa? CTeHKH akBapuyMa
CUMTATh TOHKMUMHU, MOKa3aTeIb MPETOMIICHHS BOJIbI pPaBEH 7.

3aoanue 2.1lpenmMer B BUJIe OTpE3KA JIIMHOW / pacnoiosKeH BAOJb ONTHYECKON
ocH coduparolei JIMH3bI ¢ POKYCHBIM paccTosinieM F, naroiieid 1eicTBUTENbHOE N300-
paxeHue Bcex ero touek. CeperHa oTpe3Ka pacioyiokeHa Ha pACCTOSHUM d OT JIUH3BI.
Haiitu npotonsHOE yBENMYEHUE IPEAMETA.

3aoanue 3.10. Ilpu nageHUM €CTECTBEHHOIO CBETA HA HEKOTOPBIN MOISIPU3ATOP
npoxoauT #; = 30 % cBeTOBOro MOTOKAa, a Yepe3 JBa Takux noJspuzaropa — 7, = 13,5
%. Haiitu yron ¢ Mexay miIoCKOCTSIMHU MPOITYCKAHUS 3TUX MOJSIPU3ATOPOB.

Bapmanr 3, 13, 23

3aoanue 1.JIyu Genoro cBera najgaet Ha OOKOBYIO TPaHb MPU3MBI O] YTJIOM O
=30°. IIpenomustontuii yroa mnpusmbel y =45°. IlokazaTenum mpeIoMIICHUS CTEKia
IPU3MBI JUIsI KPaCHBIX M (PMOJIETOBBIX JIy4e€ld COOTBETCTBEHHO PaBHBI Ngp=1,62 U ny=
1,67. Uemy paBeH yroyl Mex1y KpalHUMU JIy4aMH CIEKTPA IPU BBIXOAE U3 MPU3MBI?

3aoanue 2.11n10cK0-BbINTyKIIAsl CTEKJISTHHAS JIMH3A C PaJUyCOM KPUBU3HBI Chepu-
yeckoi nmoBepxHocTy R = 12,5 cM npuxkara Kk CTEKJISTHHOW IIacTUHKE. JluameTpsl m -
ro u (m+5)-ro TeMHbIX KoJjer HploToHa B OTpa)k€eHHOM cBeTe paBHBI. OpeaenuTb
JUTMHY BOJIHBI CBE€TA U HOMEP KOJIbLIA 1.

3aoanue 3.ECTeCTBEHHBII MOHOXPOMATHYECKUI CBET I1aJla€T HA CHUCTEMY M3
JIBYX CKpPEIICHHBIX MOJISIPU3ATOPOB, MEKIY KOTOPBIMHU HAXOJWTCS KBapLeBas Iula-
CTHHKA, BBIPE3aHHAS EPIICHAUKYJIIIPHO K ONTHYECKON OcH. HallTh MUHUMAIIBHYIO TOJI-
MIMHY TUIACTUHKY, TIPU KOTOPOM 3Ta cuctema OyzaeT mporyckarb #7 = 0,30 cBeToBOTO
MOTOKA, €CJTM TTOCTOSTHHAS BPAIIeHUs KBapia o = 17 yrinrpam /M.

Bapmanr 4, 14, 24

3aoanue [.C nomomnibio JUH3BI ¢ (OKYCHBIM paccTosiHueM FHa skpane momy-
YalOT YMEHBIIIEHHOE U YBEJIIMYEHHOE U300paKeHusl MpeMeTa, HaxoAIlerocst Ha pac-
crossHuu L oT skpana. Haiigure oTHOIIEHHE pa3MepoB N300paKEHUI.

3aoanue 2.1lpenomstomuii yroy crekyistHHOM (n = 1,5) npusmsl v = 60°. Tlox
KaKMMU yTJIaMUA BO3MOKHO MPOXO0KIEHHUE MPETOMIIEHHOIO Jydya CKBO3b BTOPYIO OOKO-
BYIO I'PaHb, €CJIM HA MEPBYIO T'PaHb JIyYd NaJAI0T MOl IPOU3BOJIBHBIMU yriaMu?

3aoanue 3.Mex]ly TOUEUHBIM UCTOYHUKOM CBETA U HKPAHOM MOMECTHJIH JIha-
dbparmy ¢ y3KUM OTBEPCTHEM, PAINyC KOTOPOTO YMOKHO MEHTh. PaccTosiHus oT nua-
dbparmpl 10 UCTOYHHKA U dKpaHa paBHBI a =100 cm u b=125 cm. Onpenenuts JUHY
BOJTHBI CBETA, €CJIM MAKCUMYM OCBEIICHHOCTH B IIEHTPE NU(PPAKITMOHHON KaPTHHBI HA
sKpane Habmonaercs npu r;= 1,00 M u cnenyrommii MakcumyM npu ;= 1,29 m.

Bapmanr 5, 15, 25

3aoanue 1.JIyu cBeta magaet noj yriiom 30° Ha IJI0CKONapayIeIbHYIO CTEKJIISH-
HYIO TUTACTUHKY M BBIXOJMT U3 HEE MapaulesIbHO epBOHavYalibHOMY Jy4y. [lokazarens
npenomieHus crekia 1,5. Kakosa TonuHa d miiacTUHKY, €CJIA PACCTOSIHUE MEXKTY JTy-
yaMu paBHO 1,94 cm?



3aoanue 2. Bo CKOJBKO pa3 yBEIUUYUTCS PACCTOSHUE MEXAY COCETHUMU UHTEP-
(dbepeHIIMOHHBIMHU TTOJI0CAMH Ha 3KpaHe B onbiTe KOHra, eciu 3eneHblil cBeToQuibTp (A
= 5107 cm) 3aMeHnTH KpacHbM (A = 6,5°107 cm).

3aoanue 3. CKONBKO IITPUXOB HA 1 MM JIJTMHBI UMEET TU(PPAKIIMOHHAS PEIIETKA,
eciu 3ereHas JJuHuSA pTyTd (A = 546,1 HM) B CIeKTpe TIepBOTo MOPsAKa HAOII01aeTCs
noj yriiom 19°8'?

Bapmuanr 6, 16, 26

3aoanue 1. Tloka3arens npeaomiieHus cTekaa paseH 1,52. Halitu npenenbHbie
YTJIbI TOJTHOTO BHYTPEHHETO OTPAXKEHUS I MOBEPXHOCTEH pas3nena: 1) cTeko-Bo3ayX;
2) BOJ1a-BO3/yX; 3) CTEKJIO-BOA.

3adanue 2.Ha mpuibHyIO 11eHKY (n = 1,33) magaet Oenblii cBeT moa yriaom 45°.
[Tpu xakoi HAMMEHBIIEH TONIINHE TUIEHKH OTPAKEHHBIE TyYd Oy IyT OKPAILICHBI B KEJ-
ThI 11BET (A = 600HM)?

3adanue 3. YeMy paBeH yroyl M1y IVIaBHBIMHU IUIOCKOCTSIMU HOJISIpU3aTOpa U
aHaJIN3aToPa, €CJIM UHTEHCUBHOCTh €CTECTBEHHOT'O CBETA, IPOLIEILIETO Yepe3 MOSPHU-
3aTOp U aHAJIU3AaTOP, YMEHbILAETCS B UeThipe pa3a? IloromennemM cBeta npeHeoOpedb.

Bapmanr 7,17, 27

3adanue 1. Bopona3 HaxonuTcs Ha JHE BojoeMa Ha riiyoune 15 m. Ha kakom
pacCTOSTHUU OT BOZOJIa3a PACIIONOKEHBI TE€ YYAaCTKHU JHA, KOTOPbIE OH BUIUT Hanboee
SAPKUMHU O1aroapsi OTpa>KEHUIO OT MOBEPXHOCTU BOJBI?

3aoanue 2.0npenennute pacCTOSHUE MEXAY KOT€PEHTHBIMU HCTOYHUKAMH B
onbiTe FOHra, ecnu Ha skpaHe Ha npoTskeHuH 10,8 MM JIeXKUT 1mecTh HHTepEpeHIIn-
OHHBIX IMOJ0C. PacCTOsIHME OT MCTOYHHMKOB JI0 AKpaHa 3 M. JUIMHA BOJIHBI MOHOXpOMa-
Tu4eckoro ceera 600 HM.

3adanue 3. Ilox KakuM yriioM JOJDKEH MaJaTh y4OK CBETA U3 BO3]yXa Ha I0-
BEPXHOCTb BOJIbI, YTOOBI IPU OTPAXKEHUU OT JIHA CTEKJIIHHOTO cocyaa (n3 = 1,5), Hamon-
HEHHOT'0 BOJIOM, CBET ObLI OJHOCTHIO MOJISIPU30BaH?

Bapmanr 8, 18, 28
3aoanue 1. llunuHAPUYECKUN MyYOK JydeH, mapajijiebHbIX TJIABHOW ONTHYE-
CKOM OCH pacceuBarolieit TuH3bl, uMeeT quameTp d; = 5 cMm. [Ipoiias 1uH3y, My4oK JaeT

Ha JKpaHe MATHO AuaMeTpoM d, = 7cM. kakuM OyneT auameTp ds msatHa, ecnu paccenBaro-
IIYIO JINH3Y 3aMEHUTH COOMpAIOIIEH ¢ TeM ke (POKYCHBIM PacCTOSHUEM?

3aoanue 2. HaiiTu mokasareib NMPEJIOMIICHUS KUAKOCTH, 3alOIHSIOMEN Mpo-
CTPAHCTBO MEXKY CTEKIIIHHOM IIJIACTUHKOM U JIeKallel Ha HEN TJIOCKOBBITYKJION JIMH-
30, ecJii pu HAOJIIOACHUHU B oTpakeHHOM cBeTe A = 0,60 MxM pagauyc 10-ro TeMHOTO
koJiblla HetoToHa okazancs paBHbiM 2,1 MM. Paguyc kpuBu3HbI TuH3b1 0,1M.

3aoanue 3. Ha nudpakuuonHywo pemetky, uMeronryro 500 mTpuxoB HA 1MM,
HOPMAaJIHO TIajaeT Oenblii cBeT. HemocpencTBeHHO 3a PeIIeTKo moMeneHa JuH3a ¢
(OKYCHBIM pacCTOSTHHEM 2 M, TIPOCIIMPYIOIIAs CIIEKTPHI HA 3KpaH. J[rmana3oH JyIMH BOJIH
BUAMMOTO criekTpa Ay = 400 HM, Aqp = 700 HM. MOryT 1M MepeKpbIBATHCS CIIEKTPbI
MEepBOro U BTOpPOro mnopsiaka? Bo CKOIbKO pa3 CHEKTp BTOPOro MOpsiAKa Ha dKpaHe



JJIMHHEC CIICKTpa ICpBOIro nopﬂzu(a? KakoBa Pa3HOCTb YIJIOB OTKJIOHCHMA KOHIIA IICP-
BOT'0 M Ha4YaJia BTOPOIro HOp}II[Ka?

Bapmanr 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKJISTHHOTO 00BbeKTHBa (n; = 1,5) HaHEceHa TOH-
Kasl TUICHKA, ITOKa3aTelb MPeJOMIICEHUs] KOTOPOil ny = 1,2 («IpocBeTIIsIIoNIas» MICHKA).
[Ipu kakol HaMMEHBIIIEH TOJIITMHE 3TOM MJIEHKU MTPOU30MIeT MaKCUMaJIbHOE OcJiadJie-
HUE OTPaKEHHOT'O CBETAa B CPEAHEN YAaCTH BUAMMOTO CIIeKTpa?

3aoanue 2. OnpenenuTs yroj MOJHOW MOJIApU3alMU IPU OTPAXKEHUH CBETA OT
CTEKJIa, ITOKA3aTeNb MPEIOMIICHUSI KOTOPOro paseH 1,57.

3adanue 3. Ha mens mupunoii 2-107 ¢M masaet HOpMaibHO apauieIbHbIi my-
YOK MOHOXPOMATUYECKOTO CBETA C UIMHOM BOMHEI 5°107° cm. Halitu mupuny n3obpa-
YKEHUS 1IEJIM Ha dKpaHe, YAAICHHOM OT Iienu Ha pacctostaue 1 m. [lupunoit nzobpa-
YKEHUS CUUTATh PACCTOSIHUE MEXK Y NMEPBbIMU TUPPAKIIUOHHBIMU MUHUMYMaMHU, PacIo-
JIO’KEHHBIMU IO 00€ CTOPOHBI OT IIIaBHOTO MAKCUMYMa OCBEILIEHHOCTH.

Bapmanr 10, 20, 30

3aoanue 1. HaiiTu mokasarenb NpeJOMIICHUS KUAKOCTH, 3alOIHSIOMEN Mpo-
CTPAHCTBO MEXKY CTEKIIIHHOM IIJIACTUHKOM U JIeKalel Ha HEN TIIOCKOBBITYKIION JIMH-
30, €ClI MpY HAOJI0ICHUH B OTpakeHHOM cBeTe (A = 0,60 MxM) paauyc 8-ro TEeMHOTO
kosibua HeroToHa okasaincs paBHbM 1,8 mm. Paanyc kpuBu3Hel JinH3b1 0,14 M.

3adanue 2.I'maBHbIE MIIOCKOCTU ABYX npu3M Hukomns oOpasyroT mexay coOoit
yroa B 30°. Kak M3MEHHUTCS MHTEHCUBHOCTH MPOLIEAIIEr0 CBETA, €CJIN TJIABHbBIE IIOC-
KOCTH JIBYX HUKOJIEW MOCTaBUThH Moj yriioM 45°. Uemy paBeH yroy MexJy TJIaBHbIMU
IJIOCKOCTSIMH JIBYX HUKOJIEH, €ClIM TOCIIe MPOXO0KICHUS YEPE3 HUX CBETA €r0 MHTEH-
CUBHOCTb YMEHBIIWIACH B 4 pa3a’?

3aoanue 3.Ha nudpakiiMOHHYIO pelIeTKy JUIMHOM 15 MM, coaepxkamiyro N =
3000 mTpuUxoB, Maga€T HOPMaJIbHO MOHOXPOMATHMYECKUH CBET C JJIMHOW BOJIHBI
A=550uM. Onpenenutsb: 1) 4nCIO MAKCUMYyMOB, HAOII0JJaeMbIX B CIIEKTpe AudpaKiu-
OHHOM PEIIeTKH; 2) YyTroj, COOTBETCTBYIOUIUHN MOCIETHEMY MAKCUMYMY.

Kpurepuu oieHKkn KOHTPOILHOM padoThl Ne 1 o ¢pusuke

[Tpu oreHKe KOHTPOIHHOU PaOOTHI MO TEOMETPUIECCKON M BOTHOBOW ONTHUKE CJIe-
JyeT PyKOBOACTBOBATHLCS CIACAYIOMUMH KPUTEPUSIMH OIICHKU 3HAHWUU 1O (pu3uKe, y4u-
THIBas JOMYIICHHBIE CTYICHTAMH OITUOKA U HEJOYETHI.

MakcumMabHOE KOJMYECTBO 0aJIJIOB 33 KOHTPOJIbHYIO paboTy Ne 1 cocrasiser 4,0
Oasa.

MuHUMaJILHOE KOJIMYECTBO 0AJIOB 3a KOHTPOJILHYIO padoty Ne 1 cocrasager 2,0.

JI1s1 TOro 4To0BI KOHTPOJIbHASI paboTa cUMTanach CAaHHON, HEOOXOAMMO HaIu-
catb ee Ha 2,0 OanoB u Bhiie. [Ipu MOBTOPHOM MEpEeNMUChIBAHUM KOHTPOJIBHOU B UTO-
TOBBIM PEUTHHT UJET CPEeHUM 0aJlI IO BCEM IOIBITKAM.

prﬁblMl[ SABJIIOTCA OHII/I6KI/I, CBUACTCIILCTBYIOIHUEC, YTO CTYACHT: HE YCBOMII OC-
HOBHBIC (1)I/I?>I/I‘{CCKI/IC TCOPHUHU U 3aKOHEI I10 I‘COMCTpPI‘ICCKOﬁ 1 BOJJHOBOM ONTHUKE WUJIM HE



yMEeT MPUMEHSTh UX NP PEIICHUH 334 Pa3IMYHbIX TUIIOB; HE 3HAET (HOPMYIT WU HE
yMEET MPUMEHSATh UX K PEIICHUSIM 3a/1ay; HE 3HAeT €UHUI] (PU3NYECKUX BEIUYUH WIN
HE yMEET IO0JIb30BaThCsl UMH; K IpyObIM OMIMOKAM OTHOCSTCSA TaKKe HENPaBUIbHO
c(hOopMyJIMPOBaHHbBIE BOMPOCH! 33J]a4l UM HEBEPHbIE OOBSICHEHUS XOJa €€ PEllICHus,
HE3HaHUE MPUEMOB PEILLEHUS 33a/a4, a TAKKE OLIMOKHU, CBUJETENIbCTBYIOLINE O HEPa-
BUJIbHOM IIOHMMAaHUU YCJIOBUS 33JlauM WJIM UCTOJKOBaHUS peuieHus. Kaowcoas epyoas
owubka oyenusaemces munyc 1,0 6ann.

Hezpyovimu omuodokamu SIBISIOTCS HETOYHOCTh YEPTEXKA; IPOITYCK UM HETOYHOE
HaIMCaHHe HAUMEHOBAHMSA €AMHMII (PU3MUYECKUX BEIMYHMH; BHIOOP HEpaIMOHATHHOTO
xoja peuenust. Kascoas neepybas owubka oyenusaemes munyc 0,7 oanna.

K neoouemam oTHOCATCA: HEPALIMOHAIBHBIE 3aIIMCH ITPU BBIYUCIICHUAX, HEPALIUO-
HaJbHBIE MPUEMbI BBHIYUCICHHH, MpeoOpa3oBaHUil U pelIeHull 3a1a4; OTJAENbHbBIE MO-
IPEUIHOCTH B (POPMYIUPOBKE OTBETA; OTICIIbHBIC OIIMOKM BBHIYMCIUTEIBHOTO XapaK-
Tepa; HeOpe)KHOE BHITIOJIHEHUE 3amucel, uepTexen. Kaoscowlil Hedouem oyeHusaemcs
munyc 0,3 banna.

HNHuTtepBan 6a10B pedTHHTA 32 KOHTPOJIbHYIO padcoTy3,4 < R < 4,0 6anaa cra-
BUTCS, €CJIM U CTYACHT BBINOJIHWI Pab0Ty MOJHOCTHIO 0€3 OMMOOK U HEA0YETOB WIIU
P BBITIOJIHEHUH PabOThI MOJTHOCTHIO 0€3 OMMUOOK M HEIOYETOB, HO MIPU HATMYUH HE
OoJiee OHOM HE aKKypaTHOM 3aIUCH.

WuTepsan 6amwios peritnara2,8 < R < 3,4crtaButcs 3a paboTy, BHIMIOTHEHHYTO MMOJI-
HOCTBIO, HO TIPY HAJIMYUHU B HEH He O0Jiee 0HOM HErpyOoii OMMOKH U OJTHOTO HEI0YeTa
WK He 60siee IBYX-TPeX HEeI0UETOB, €CIIU MHTEPBa 0asIOB peHTHHTA CTYICHTA.

WuTepsan GamnoB peititunra 2,0 < R < 2,8ctaButcsa B TOM ciiydyae, €Ciu CTYJIEHT
IIPABUJIBHO BBITIOJIHWI HE MeHee 2/3 Bceil paboThl UIIH TOMYCTHIL: He O0Jiee OAHOU TPy-
0ol omMOKM W ABYX HEAOYETOB, WIM HE Ooyiee OAHON TpyOoil M OgHOU HerpyOoi
OIIMOKH, UK HE OoJiee IBYX-TPeX HErpyObIX OMIMOOK, WJIK OJIHY HErpyOyro OomuOKy U
TpU HEe0YeTa.

bann peiftunra ctyaenTta cocrapisier R<2,xorna uncio ommboK U HeA0UYETOB Ipe-
BOCXOJUT HOPMY WJIM €CJIU TIPABUIIHLHO BBITIOJIHEHO MeHee 2/3 Bcell paboThl.



MuHHCTEpPCTBO HAYKH M BBICIIETO 00pa3oBanus Poccuiickoit deaeparuu
HuxHekaMCKUii XUMUKO-TEXHOJIOTUYECKU UHCTUTYT ((puiirai)
benepaibHOrO roCyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEKACHUS
BBICIIIET0 00pa30BaHUs
«Ka3aHCknil HalMOHAIBHBIA UCCIEN0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

CDaKyJmeem uH(bODMdUUOHHle MEXHOJI02ULL

Luxn guzuxo-mamemamuyeckux OUCYUNIUH
Hanpasnenue noaroroBku: 15.03.04 ABTomMatu3aius TEXHOJOTMYECKUX MPO-
1IECCOB M IIPOM3BOJICTB
[Tpodunb: ABTOMAaTH3aIIMS TEXHOJIOTHUYECKUX MTPOIIECCOB U MPOU3BOJICTB (I10 OT-

pacisiM)

KomiuiekT 3aianuii 1Jisi KOHTPOJIbHOM padoThl Ne 2
110 qucuuIuIinae Pu3uka

Pasznen 9. ®usuka ssapa v dJJIEMEHTAPHBIX YaCTHUIL

3adanue 1. B Tabnuiie npuBEACHBI AI€PHBIE PEAKLIUU, COOTBETCTBYIOIINE BapH-

anTy 3aganus. Onpenenure HeAOCTAIOUIee B 3aUCH SAPO WM YaCTUILY M PACCUUTANTE
SHEPTHUI0 PEaAKIIHH.

Taoauna 6.1 (x 3agayam 6.1.1 — 6.1.25)

Howmep 3a- SAnepHas peakuus Howmep 3a- Snepnas peaknus
naqun mayu
6.1.1 Li + ?7—®Be + “He 6.1.14 ‘Be + °Li — 7+ *He
6.1.2 2C+?H—- 7+ !B 6.1.15 BN + Li— 7+°H
6.1.3 10 + °Li— 2+ °*H 6.1.16 2C +Li— 2+ “He
6.1.4 N +7Li -"¥F + 2 6.1.17 "B+ "Li— 7+ 2n
6.1.5 "B + "Li— ?+°H 6.1.18 160 + °Li— 7+ “He
6.1.6 °Li+?—®Be+'H 6.1.19 YN +°Li >0+ ?2+n
6.1.7 9B + 6Li— 2+ “He 6.1.20 "B + 3He— 2+ SLi
6.1.8 70 + '"H— 2+ “He 6.1.21 2C +%Li— 2+ '°0
6.1.9 80 +Li— 7+ “*He +n 6.1.22 B + L j— 2+13N
6.1.10 ?+*He—""N+n 6.1.23 ?+°Li— *H+ 70
6.1.11 ®Li+ ? »°Be + “He 6.1.24 ?+%Li— 'H+ PN
6.1.12 "B +4He— 7+ 'H 6.1.25 YN+3H->'H+?+n
6.1.13 10+ ? >N + “He

3aoanue 2. Kakue u30Tombl 00pa3yroTcs B LIETIOYKE PaIMOAKTUBHBIX paclaioB
s11ep, MPUBEICHHBIX B TA0JIUIIE, COOTBETCTBYIOIIUX BapUAHTY 3aaHMUS.

Tadauna 6.2 (k 3agauam 6.2.1 — 6.2.25)



Howmep Ucxonnoe siapo [TocnenoBarenbHOCTH pacnaaa
3a-
nauu
6.2.1 232Th a—pB—-op—a
6.2.2 220Rn a—a—p—P
6.2.3 2Np o—p—a—a
6.2.4 28y a—pB—-op—a
6.2.5 226Ra o—0—p—a
6.2.6 235y a—pf—a—p
6.2.7 22TAc o—0—p—a
6.2.8 215pg a—pf—a—f
6.2.9 21TAt a—a—p—P
6.2.10 2B8Ac B—oo—a—P
6.2.11 2Th o—p—oa—a
6.2.12 234py B—a—a—a
6.2.13 234Th B—oB—oa—a
6.2.14 214B;j o—p—p—oa
6.2.15 2107 B—oB—oa—p
6.2.16 233pa B—a—a—p
6.2.17 216pg a—pB—-op—a
6.2.18 22Ra BoPp—oa—a
6.2.19 2Rn o—0—p—a
6.2.20 214pg a—pf—a—f
6.2.21 23Fr o—p—oa—a
6.2.22 2OAL a—>pB—-op—a
6.2.23 22Ra o—0—p—a
6.2.24 2BITh B—oa—pf—oa
6.2.25 21py o—0—p—a

3aoanue 3.0npenenuTe TOJMIMHY 3aIIUTHOTO CJIOSI, MO3BOJISIOIIETO CHU3UTH
MHTEHCUBHOCTb Y3KOI'O IMy4YKa Y-U3Iy4eHHUsl A0 JOIMYCTUMOI'O YPOBHS MHTEHCUBHOCTHU
paguoaktuBHoro manydenus I = 1 mxJ[x'c''M?. VHTEHCMBHOCTL HEOCIAOIEHHOTO
nyuka /g, PHEPrus Y-KBaHTOB U BEILIECTBO 3alUThI TPUBEACHBI B TAOIUIE, COOTBETCTBY-
IOIIME BAPUAHTY 3aJIaHMUS.

Taoauna 6.3 (k 3agauam 6.3.1 — 6.3.25)

Howmep HNurencus- OHeprus y- BemectBo
3aJ1a9u HocTb [y, M)k ¢l 'M KBaHTOB, M»B 3aIUTHI
2
6.3.1 1000 7,0 CBUHEII
6.3.2 100 6,0 YyT'YH
6.3.3 50 6,0 OCTOH
6.3.4 10 7,0 BOJIa
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 OCTOH
6.3.7 3000 1,0 YyT'YH
6.3.8 100 6,0 CBUHEII
6.3.9 50 3,0 BOJA
6.3.10 70 8,8 YyT'YH
6.3.11 100 0,5 BOJIa




6.3.12 500 5,6 CBUHEI]
6.3.13 250 2,0 9YI'YH
6.3.14 50 3,6 9yT'yH
6.3.15 700 5,0 CBUHEII
6.3.16 100 1,7 O0eToH
6.3.17 250 3,0 CBUHEII
6.3.18 5000 4,0 CBUHEI]
6.3.19 500 2,2 9yT'yH
6.3.20 500 1,0 BOJA
6.3.21 500 0,5 9yT'yH
6.3.22 70 1,0 OeToH
6.3.23 300 2,2 CBUHEI]
6.3.24 50 0,7 9yT'yH
6.3.25 20 0,5 O0eToH

Kpurepuu oieHKN KOHTPOJILHOM padoThl Ne 2 o ¢pusuke

[Ipu orieHKe KOHTPOJLHOU Pa0OThI 10 (HU3UKE SIAPA U DIEMEHTAPHBIX YACTHIL CJie-
JyeT PYKOBOJACTBOBATHCS CIAEAYIONIMMH KPUTEPUSIMH OIICHKH 3HaHUH 10 (PU3UKE, YUH-
THIBasl IOMYIIEHHBIE CTYICHTaMHU OIITMOKU U HEJIOYETHI.

MakcuMabHOE KOJMYECTBO 0aJIJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocrasiser 4,0
Oamna.

MuHHUMaIbHOE KOJIMYECTBO 0aJIJIOB 3a KOHTPOJIBHYIO paboTy Ne 2 cocraBiseT 2,0.

JIy1st TOro 4TOOBI KOHTPOJIbHAS paboTa cunTagach CAAHHOW, HEOOXOAMMO HaIu-

cath ee Ha 2,0 6aymuioB u BhIme. [Ipy MOBTOPHOM TIEpeNUCHIBAHUN KOHTPOILHOM B UTO-
TOBBIN PEUTHHT UIET CPEAHMI OaI IO BCEM MOIBITKAM.

TI'pyovimu sBnsitoTCS OMMOKH, CBUIETEIHCTBYIOIIUE, YTO CTYJEHT: HE YCBOMI OC-
HOBHBIE (PU3NYECKUE TEOPUH U 3aKOHBI TIO TEOMETPUIECKON M BOJTHOBOM ONTHKE MUJTH HE
yMeeT MPUMEHSITh UX NP PEIICHUHN 3a]a4 Pa3IMYHBIX THIIOB; HE 3HACT (OPMYIT UK HE
yMEeT MPUMEHSTh WX K PEIICHUSM 3a/1a4; He 3HAaeT eAUHUI] GU3NICCKUX BEIUYUH WIH
HE yMEEeT IMOJb30BAThCSI MMH; K TPyOBbIM OMIMOKAM OTHOCSTCSA TaK)Ke HEMPaBUIHHO
chopMyJIMPOBaHHBIE BOMPOCHI 3aJ]a4d WJIM HEBEPHBbIC OOBSICHEHUS XOJa €€ PEIICHU,
HE3HaHWE NMPUEMOB PEIICHUS 3a/1a4, a TAK)KE OIMMUOKHU, CBHJIETEIILCTBYIOIINE O HEIpa-
BUJIbHOM TIOHMMAaHUH YCJIOBHS 33JIa4M WJIM UCTOJKOBAHUS penieHus. Kaocoas epyoas
owudra oyenusaemcs muryc 1,0 6ann.

Hezpyovimu omudKkamu SBISIOTCS HETOYHOCTD YEPTEXkKa; POIYCK HIIM HETOYHOE
HaIMCaHWEe HAUMEHOBAHMS CAWHHMII (PU3MUSCKUX BEIIMYHMH, BHIOOP HEparoOHAIBHOTO
xopa pemenust. Kaoicoas neepybas owubka oyenusaemes munyc 0,7 oania.

K neoouemam oTHOCSTCS: HepalliOHATIbHBIC 3ITUCH IIPH BBIYHCICHUSIX, HEPAIINO-
HaJBbHBIE TIPUEMBI BBIYHMCIICHHUH, MpeoOpa3oBaHUil M pelIeHUl 3a1ad; OTIENbHbBIE T0-
T'PEITHOCTH B (OPMYIUPOBKE OTBETA; OTACIbHBIC OMIMOKH BBHIYHCIUTEIIEHOTO Xapak-
Tepa; HeOpe)KHOE BHITIOJTHEHUE 3anucel, uepTexen. Kaoscowlil Hedouem oyeHusaemcs
munyc 0,3 banna.

WNuTepBan 6amioB pelTuHra 3a KOHTPOJbHYIO padoty 3,4 < R < 4,0 6ayuna cra-
BUTCS, €CITU M CTYJICHT BBINOJHUI padOTy MOJHOCTHIO 0€3 OMIMOOK M HETOUYETOB WU



IIPU BBIMOJHEHUH PabOThHI MOJHOCTHIO 0€3 OIMOOK U HEJOUETOB, HO IPU HAJIMYUHU HE
OoJiee OHOM HE aKKypaTHOM 3aIHCH.

WNurteppan 6amwioB peiitunra 2,8 < R < 3,4 craBuTCs 3a paboTy, BHIIIOJTHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYMHK B HEHM He OoJiee 0HOM HerpyOoii OIMOKHU U OJTHOTO HEJ0-
yeTa WK He 0oJiee ABYX-TPeX HEJ0UYETOB, €ClIM MHTEpBaj 0alIoB peHTHHTa CTYIEHTA.

Nurteppan 6amnoB peditunra 2,0 < R < 2,8 craBuTcs B TOM ciiydae, €CJIM CTyACHT
MPaBUJILHO BBINOJIHWI HE MeHee 2/3 Bcell paboThl WK IONYCTHII: He OoJiee OJIHOM Tpy-
0ol omuMOKM W ABYX HEAOYETOB, WIM HE Ooyiee OJHON TpyOoil M OgHOW HerpyoOoi
OLIMOKH, WK HE OoJiee ABYX-TPEX HErPyObIX OLIMOOK, WM OJHY HErpyOyIo OMMOKY U
TPHU HEJOYETA.

bann peittunra crynenrta coctaBisier R<2, korna umcino ommOOK W HEIOYETOB
IPEBOCXOIUT HOPMY WJIM €CJIH MPaBUIIBHO BBINOJHEHO MeHee 2/3 Bcel paboThl.



MuHHCTEpPCTBO HAYKH M BBICIIETO 00pa3oBanus Poccuiickoit deaeparuu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUYECKU UHCTUTYT ((puiirai)
benepaibHOro rocyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)

Dakynvmem UHDOPMAYUOHHBLX MEXHONIO2UL

Luxn guzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroBku: 15.03.04 ABromaTu3anusi TEXHOJOTHMYECKUX IPO-
LIECCOB ¥ IPOU3BOJICTB
[Ipoduns: ABTOMATH3AIMSA TEXHOIOTHIYECKHUX MPOLIECCOB U MPOU3BOACTB (TI0 OT-

pacisiM)

Bomnpocsl 1J151 KOJVIOKBUYMOB
1o JucuuIuiiHe Gusuka
KoasokBuym Ne 1
Pa3zngea 1. DusnuyecKkue 0CHOBBI MEXaHUKH
[IpocTpancTBO. Bpewms. [IBuxkeHue.
CkopocTb 1 yckopenue. [Ipocreifiirie BUIbI IBUAKEHUS MaTEPUATbHON TOUKHU.
YrinoBas CKOpOCTh. YTIIOBOE YCKOPEHHE.
3akonbl HproTOHA.
3aKOHbBI COXPaHEHUSI UMITYJIbCA.
Pa6ota u MOITHOCTE.
Mexannueckas 3Heprusi. Kunetuueckas sueprusi.
[ToTeHuManbHAs SHEPTHUS.
. IloreHnumanpHas 3HEprus Tejla JBMKYILErocs MO IEUCTBUEM CUIIBI TSKECTH.
10 [ToTennmanbHas 3Heprust ynpyro aeopMHUpPOBAHHOTO TeNa.
11.3ak0H coxpaHEHUs SHEPTUM B MEXAHUKE.
12.1lenTpanbHblil yaap 1ByX aOCOMIOTHO YIPYTUX IIapOB.
13.A6CoJIFOTHO HEYNPYTUH yAap JIBYX IIapOB.
14.3axon BecemupHoro tarorenus. I'paButanmonHoe noje. HanpsskeHHOCTh TpaBu-
TAlMOHHOTO MOJISI.
15.PenaTuBUCTCKAs MEXAHHUKA.
16.Bpamatommii Mmoment. Moment nnepunn. Teopema IllTelinepa.
17.0npenenenrie MOMEHTOB HHEPLUU TEN.
18.YpaBHeHHE TUHAMUKY BpallaTeIbHOTO JBUKEHUSI TBEPJOTO TENa.
19.Kunetnueckas s3Heprust BpalleHus Tea.
20.3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCA.
21.YcnoBusi paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHSI.
22.T'apmoHMuecKHe KoyieOaTeIbHbIe TBUKEHUS.
23.CKOpOoCTb U YCKOPEHUS IPU FAPMOHUYECKUX KOJICOaHUSIX.
24 I1pyXVHHBINA MasITHUK.
25.Pu3NYeCKUid 1 MATEMATUYECKUN MASITHUKH.
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26.OHeprusi TapMOHUYECKUX KOJIeOaHHA.
27.3aryxaromue KojaeoaHusl.
28.BriHykAeHHbIE Koebanus. Pe3onaHc.

I i

8.

9.

KoasokBuym Ne 2
Paznen 2. MousiekyJsipHasi Gu3nMKa U TEPMOJIMHAMUKA
OcHoBable nonoxenuss MKT.
Makpockonuyeckre napaMeTpsl.
OcHoBHoe ypaBHenue MKT.
YpaBHenus coctosiHuA. [lonsaTre naeanbHOro rasa. ['a3o0Bbie 3aKOHBI.
Cmech uaeanbHbIX ra30B.
Cpennsas qmHa cBoOOHOTO mpolera Mosekyn. D(PPeKTUBHbIN AUaMETp MOJe-
KYyJI.
Pabora pacmmpenus raza. @U3ndecKuil CMbICI YHUBEPCATbLHON ra30BOM MOCTO-
STHHOM.
Buytpennsis sueprus cuctemsl. Ternora u padora.
BuyTtpennsis sHeprust oqHoaToMHOro ra3za. Crenenu cBoOOabl MOJIEKYJI.

10. IlepBbIil 3aKOH TEPMOJMHAMUKU M €0 MPUMEHEHHE K HM30XOPUYECKOMY IpO-

eccy.

11.IIpuMeHeHne nepBoro 3akoHa TEPMOJIUHAMHUKHY K N300apUYECKOMY U U30TEPMU-

94ecKoMy Iporieccy. AnnabaTiHaecKuii mpouecc.

12.06paTumsbie 1 HEOOpaTUMbIe TIporiecchl. Kpyrosoii mporiecc.
13.1Mukn Kapno. TepmoauuaMmudeckas 1mkaia TeEMIEparTyp.
14.9uTponus. BTopoi 3aK0OH TEpMOANHAMHUKHU.

15.PeanpHble ra3el. YpaBHenue Ban-nep-Baanbca.

16.Da3oBble niepexoabl. U30TepMbl peaabHOro rasa.
17.BHyTpeHHss SHEPIus peabHOTO Ta3a.

18.SBnenus nepenoca. Juddysusi.

19.TenmonpoBOIHOCTD.

20.Bsi3k0CTh (BHYTpEHHEE TPEHUE).

e
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KoasiokBuym Ne 3

Paznen 3.97ekTpocTaTuka
3akon Kynona. [Ipuaenst npumenumocty 3akona Kinona. Equnuiibel usmepenus
3apsna.
OnekTpuueckue noisi. HanpskxE€HHOCTh 3EKTPUYECKOro mojis. EAMHuIb! n3me-
peHUS HanpsKEHHOCTH. [[puHIMI cynepno3unumu.
[ToreHnmain anekTpudeckoro noiist. Paznocts norenuumanos. [lorenuman pesyib-
TUPYIOLIErO NoJisl. EquHUIBI n3MEpEHus.
CBs13b IOTEHIMAJIA C HANIPSYKEHHOCTBIO MOJIS.
Nunyknus snexktpuyeckoro noss. [IoTok anekTpuueckorm MHAyKuuu. Teopema
["aycca — Octporpaackoro.
[Tone paBHOMEPHO 3apsKEHHOM 0€3rPaHUYHON IIOCKOCTH.
DNEeKTpUYECKOe MoJie BOJIM3U MOBEPXHOCTHU 3aPSXKEHHOTO TPOBOIHUKA.
[Tone B mI0CKOM KOHZIEHCATOPE.



9. Ilone co3naBaemMoe paBHOMEPHO 3apsKEHHOM cPepruyecKoil MOBEPXHOCTHIO.

10.ITonte co3naBaeMoe paBHOMEPHO 3apsKCHHOM LIMIIMHPUYECKON TTOBEPXHOCTHIO.

11.2nekTpoéMKocTh. EMKOCTB MIIockoro KoHpeHcaTtopa. EMKOCTB cepHuecKoro
KOH/IeHCaTopa.

12.CoenrHeHne KOHIEHCATOPOB.

13.OHeprust anekTpuyecKoro nosjs. [ImoTHOCTh SHEpPIrun AIEKTPUUECKOTO MOJIS.

KonsoxkBuym Ne 4.
Paznen 4. daekTpoauHammnka
DNEKTPUYECKUI TOK, CUJIA TOKA U IIJIOTHOCTh TOKA.
OJIC. 3akon Oma a1 mOJTHOM LICIIH.
3axonbl Kupxroda asis pa3BeTBIEHHBIX LIETICH.
OCHOBHBIE 3aKOHBI JIEKTPUUECKOTO TOKA B KJIACCUYECKOW TEOPUH AIIEKTPOIPO-
BOJHOCTH METAJLIOB.
PaGota BbIX0oAa 371€KTPOHOB U3 METAJLIOB.
OCHOBBI 30HHOW TEOPHUH NTPOBOJAUMOCTH TBEPABIX TEIL.
7. IonynpoBonHuku. CoOCTBEHHas: M MPUMECHAsI IPOBOAMMOCTD HOJYIIPOBOIHU-
KOB.
8. DIeKTpOHHO-ABIPOUHBIN nepexo. I1omynpoBoIHUKOBBIE TPUOOPBI.
9. TpaH3ucCTOpHI.
10.OMuccuoHHBIE SABJIEHUS U UX TPUMEHEHUE.
11.Monu3zanus razoB. HecamocTosiTenbHBIN Ta30BbIN pa3ps/l.
12.CaMOCTOSATENBHBIN Ta30BbIA pa3ps U €ro TUIIBL.

S
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KosnnoxkBuym Ne S.

Pasgen 5 - 6. DaexkrpoMarHeTu3m. DJIeKTPOMATHUTHBIC KOJIeOaHMA M
BOJIHBI.

MarHuTHOE MOJIE U €ro XapaKTePUCTHKHU.

JleiicTBrE MarHUTHOTO 1MOJiA Ha TOK. Cunia Amriepa. 3akoH Amnepa.
Cuna Jlopenna.

MarHuTtHoOe€ 1oje ABMKYIIETOCs 3apsaaa.

3akoH buo-Casapa-Jlamnacca.

Teopema ['aycca qyst MAarHUTHOTO MOJISL.

SIBneHue 3NIeKTpOMarHuTHOM HHAYKIKK. 3akoH Dapanes — Makcsesia.
NunyktuBHOCTh. CaMmouHAyKIMs. B3auMuast uHAyKIus.

. Tpancdhopmatop. DHEPTHUSI MATHUTHOTO TIOJIA.

10 Jna- n napamaruetnku. @eppoMarHeTUKU U UX CBOWCTBA.

11. CBoboaHbIEC KONIEOaHUS B KOJIEOATEILHOM KOHTYPE.
12.BeiHy X I€HHBIE 3JIEKTPOMArHUTHbBIE KOJeOaHMUs.

13.1lenn mepeMeHHOT0 TOKA.

14.25eKTpOMarHUTHBIE BOJIHBI. Y paBHeHUs1 MakcBea.

15.I'enepanus 31€KTPOMarHuTHBIX BOJIH.

000N oL W

KoasokBuym Ne 6.



Pazgen 7. 'eomerpnyeckasi ¥ BOJTHOBAas ONTHKA
CoBpeMEHHbBIE IPEICTABIEHUS O CBETE.
OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKH.
BriBoA 3aKOHA MpEIOMIIEHHUS CBETA.
Tonxkue nun3bl. [locTpoeHne n300paxkeHus MPEIMETOB C TOMOILBIO JIUH3.
OcHOBHBIE POTOMETPUUECKUE BETUYHUHBI.
KorepeHTHOCTh 1 MOHOXPOMOTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHius cera.
Mertoap! HaOMOACHUS THTEP(PEPEHIINH CBETA.
HuTepdepenius cBeTa B TOHKUX TJICHKAX.
. [Ipumenenue nntepdepeHIum.
10 Hudpaxmus ceeta. [punuun ['toiirenca-Openens.
11.060cHOBaHME NMPSMOIMHEHHOCTH pacpocTpaHeHusl cBeTa. 30Hbl DpeHernsi.
12. Indpakius cBeTa OT OAHOM ILIETH.
13.Pa3pemaroniasi ciocoOHOCTh ONTUYECKUX MPUOOPOB.
14.IndpakiiionHas pemieTka.
15.lucniepcust cBera.
16.1Tonsipusanus cBeta. ECTeCTBEHHBIN U MOJSPU30BAHHBIN CBET.
17.1Tonsipuszaropsl. 3akoH Masntoca.
18.Crioco0OsI moydeHus MoIsIPU30BaHHOTO CBETA.

000N oL W

KosnoxkBuym Ne 7

Paznen 8. KBanTOBO-ONITHYECKHUE ABJICHUS
TennoBoe usznydenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
doTtosrnexTpudeckuit 3P HeKT.
dopmyia DitHIITeHA 1715 BHENTHETO (hoToddexra.
Macca u umnynbsc poroHa.
Mogens atoma Pesepdopaa. Iloctynatet H.bopa.
Teopus cTpoenust aroma Bojgopoja o bopy.
Hudpaxius mukpodactuil. Bomusl ge bpoits.
. CooTHomuienus HeomnpeaeneHHocrel ['eitzendepra.
10 BonnoBast GyHKIMS U €€ CTaTUCTUYECKUIM CMBICI.
11.YpaBuenue llpenunrepa.

D0 N U AW

KosnoxkBuym Ne 8

Pasznen 9. ®usuka siapa U 3JIeMEeHTAPHBIX YaCTHULL
OO1ue cBeeHus 06 aToMax U siapax.

Dueprus cBs3u. [ledexT maccsl sapa.

EctecTBeHHas paioOakTUBHOCTD. 0, 3, Y — U3ITyUCHHUS.
3aKOHBI PaAMOAKTUBHOIO pacnana.

BpemenHble XapaKTEpUCTHKU PAIHOAKTUBHOTO pacaja.
M3mepenust paquoaKTUBHOIO U3JIy4CHHUS.
SAnepHble peakuuu. MckycCTBEHHas paJuOaKTUBHOCTD.
[To3utpoH. B pacman. DIeKTPOHHBIH 3aXBaT.
Peakums nenenus. Llennas peakuus.
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10. S nepHblit peakTop.

11.Peakmus cunte3a. TepMosiiepHas peakiusi.
12.Tunsl B3aMOEHUCTBUSI DJIEMEHTAPHBIX YACTHII.
13.0OcHoBHBIE CBEICHUS 00 2JIEMEHTAPHBIX YaCTHUIIAX.

Kpurtepuu oneHku oTBeTa CTYJA€HTA HA BONMPOC
koJsIokBUyMa Ne 1, 2,3 B 1 cemectpe
MaxkcumMaabHOEe KOIUYEeCTBO 0aj1a0B 3a mpu KoJutokBuyMa B 1 cemectpe 10, T.€.
3a K&Kl KOJUIOKBUYM MaKCHMAaJIbHOE KOJMYECTBO OayIoB cocrasisieT 3,34 Oaia.
MuHnMaIbHOE KOJINYECTBO 0aJIOB 3a mpu KOJUIOKBUYMa BO 1 cemecTpe 6, T.€.
3a KaXJIbIi KOJUIOKBUYM MUHHMAJIPHOE KOJIMYECTBO 0aNIOB COCTABIISIET 2 HaJiia.

Pacnpenenenre 0amioB Ha KaXKI0OM KOJUIOKBUYME B 1 ceMecTpe MPOUCXOIUT CO-
TJIACHO CJICAYIONINM KPUTEPHUSIM:

Kpumepuu ouenxku | 0,58<R<0,67 | 049<R<0,58 |04<R<049 | R<04

omeema Ha KoaioKeu- | OMiudHo xopouto Y0081eme0- Heyoose-
yme ¢ 1 cemecmpe pumenbHo meopu-
MenbHo

YpoBEHBb YCBOEHHUS Ma-
Tepuana, MperycMOT-
PEHHOTO IIPOrpaMMon
YpoBeHb 3HAKOMCTBA C
OCHOBHOM  JIMTEpaTy-
pOH, MpeTyCMOTPEHHOU
IIpOrpaMMon

YpoBeHb 3HAKOMCTBA C
JOTIOJIHUTENBHOM JIUTE-
parypoit

YpoBeHb  pacKphITUS
MIPUYUHHO-CIIEACTBEH-
HBIX CBSI3€M

OTBeTHl Ha BOIPOCHI:
MOJIHOTA, APryMEHTHU-
POBaHHOCTh, YOEXKICH-
HOCTb, YMEHHE UCIIOJIb-
30BaThb OTBETHI HA BO-
mpockl Aiist OoJiee mos-
HOT'O PACKpBITHUS COAEP-
YKaHMsI BOIIpoca
Oommii uHTepBaa | 2,9 <R <3,34 245<R<29 2<R<245 |R<2
peiTHHra CTyeHTa 3a
OIMH KOJIJIOKBHYM

B 1 cemecTpe




Kpurepuu onieHkn oTBeTa CTYJA€HTA HA BONMPOC
KoJsIoKkBUyMa Ne 4,5, 6, 7, 8 Bo 2 cemecTpe

MakcumanbHOE KOJIMYECTBO 0ajlyiOB 3a mAmb KOJJIOKBUYMOB BO 2 cemecTpe 15,
T.€. 32 K&X/IbIi KOJJIOKBUYM MaKCUMAaJIbHOE KOJIMYECTBO 0asuioB cocTanisieT 3,0 Oaa.
MuHyUMalIbHOE KOJIMYECTBO 0aJIOB 32 nAMb KOJJIOKBUYMOB BO 2 cemectpe 10,

T.€. 32 K&Kl KOJJIOKBUYM MUHUMAJILHOE KOJIMYECTBO OAJIJIOB COCTABIISIECT 2 GaJsLia.

Pacnpenenenue 6amuioB Ha KaXJI0M KOJUIOKBUYME BO 2 C€MECTpE MPOUCXOIUT

COTJIACHO CJIEAYIOIIMM KPUTEPHSIM:
Kpumepuu ouenku | 0,53 <R<0,6 0,46<R < 0,53 04<R<046 | R<04

omeema Ha KoloKeu- | OMIudHo xopouto Y0081eme0- Hey0ose-
yme 60 2 cemecmpe pumenbHo meopu-
MenbHo

YpoBeHb YCBOCHUS Ma-
Tepuana, MperycMOT-
PEHHOTr0 MPOTrPaMMOil
YpoBEeHb 3HAKOMCTBA C
OCHOBHOW  JIUTEpaTy-
pOH, IPEeTYCMOTPEHHOU
MPOTrPaMMOit

YpoBEeHb 3HAKOMCTBA C
JOIIOJTHUTEILHON JIUTE-
paTypoit

YpoBeHb  paCKPHITHS
MPUYUHHO-CIIEACTBEH-
HBIX CBSI3ed

OTBeTsl Ha BOIIPOCHI:
MOJIHOTa, ApPTyMEHTH-
POBAHHOCTh, YOEKICH-
HOCTb, YMEHHE HUCIIOJb-
30BaThb OTBETHl Ha BO-
pockl 1J1s1 Oosee moJi-
HOT'O PAaCKPBITHUS COEP-
YKaHMsI BOIIpoca
Oommii HHTepBaa | 2,65<R<3,0 2,3<R<2,65 20<R<23 |R<2
peiTHHra CTyeHTa 3a
OHMH KOJJIOKBHYM

Bo 2 cemectpe




MuHucTepcTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit @eneparuu
HuxHexkaMcKknuii XMMUKO-TEXHOJIOTMYECKUA HHCTUTYT ((puiinan)
(eaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKIECHUS
BBICILIEr0 00Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENBCKUN TEXHOIOTHUECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO2UL

Luxn guzuxo-mamemamuyeckux OUCYUNIUH

Hamnpasnenue noaroroBku: 15.03.04 ABromaTuzanys TEXHOJOTHMYECKUX IPO-
LIECCOB M IPOU3BOJICTB
[Ipoduns: ABTOMaTH3aIM TEXHOIOTHYECKHUX MPOILIECCOB M IPOU3BOJICTB (1O

oTpacisiM )

KommnuiekT 3a1aHuii 1J1s1 NpoBeeHNs MPAKTHYECKUX 3aHATHIi
1o auciuIiiae gusnka (2 cemectp)

3aoanusa npeocmaeienvt 8 y4eOHbIX ROCOOUAX:
1. bukrarupos B.B., flkoneBa E.B. 3amanus nmo ¢usuke Ay caMOCTOSITEIIBHONW PabOThI CTYICHTOB.
Yacts 1.// Hwxaekamck: HXTU (dumman) ®I'BOY BITO «kKHUTY », 96 c.
2. bukrarupos B.B., fIkosnea E.B. 3aganus no ¢pusuke s caMOCTOATENbHON pabOThI CTYIEHTOB.

Yacts 2.// Hmwxaekamck: HXTU (pumman) ®I'BOY BIIO «KHUTY », 92 c.

Bapuanm Paszodenvt u homepa 3adau
Dnekmpocmamuxa, Dnexkmpomaznemusm Teomempuueckas u 60o1nosasn
dnexkmpoounamuka onmuka

(Hacmo 1) (Hacms 2) (Hacms 3)
1 12 49 64 9 40 7 47 75
2 11 50 73 10 65 19 36 61
3 18 60 67 22 70 14 46 65
4 10 39 74 20 36 21 40 73
5 19 51 65 16 46 9 42 77
6 2 38 75 5 41 26 33 64
7 24 59 73 25 66 4 52 71
8 7 57 70 27 38 11 44 72
9 23 33 66 4 50 18 51 63
10 1 48 65 18 44 12 39 69
11 17 40 71 14 61 3 56 79
12 16 52 69 3 31 27 48 67
13 29 46 72 30 62 15 55 74
14 3 42 68 24 47 8 31 70
15 26 41 67 2 56 17 57 62
16 32 47 75 28 33 2 50 81
17 13 34 70 11 51 25 37 76
18 28 56 64 21 42 16 54 68
19 25 45 66 1 55 22 34 78
20 4 53 74 26 32 10 49 80
21 30 35 71 17 45 20 45 66




22 20 55 69 12 35 1 41 67
23 14 43 72 23 67 28 53 80
24 27 54 68 6 39 13 32 74
25 5 36 73 19 34 5 43 79
26 21 44 67 15 68 23 38 69
27 15 61 65 13 63 24 58 71
28 6 37 64 7 43 6 35 69
29 22 62 75 29 69 29 59 61
30 31 63 74 8 76 30 60 77

Kputepun onienHnBaHusi padoThbl HA NMPAKTHUYECKUX 3aHATHAX
2 cemecmp
MaxkcuMaabHOE KOJIMYECTBO OAJIJIOB 3a PENICHHUE 3a/1a4 110 mpem pas3jeiiaM Bo 2
ceMectpe 6, T.e. 3a pPelIeHNue 3a/1a4 M0 KKIOMY pa3iey MaKCUMaIbHOE KOJMYECTBO
0aa0B cocTaBisaeT 2,0 Oamna.
MuHEMaJIbHOE KOJUYECTBO 0aI0B 3a pelICHHE 3a0a4 110 mpem pa3aciiaMm Bo 2
ceMecTpe 3, T.e. 3a pelieHue 3a/1a4 Mo KaXxa0My pas3zeily MUHUMAIBHOE KOJIHMYECTBO
0annoB cocrasisgeT 1,0 6aJ.

[Tpu orieHKe pabOTHI CTYJCHTOB Ha MPAKTHUECKUX 3aHATHUAX 110 TUCIHUIUINHE (HU-
3HMKa 1eJIECO00Pa3HO PYKOBOACTBOBATHCS CIACAYIOIIMMH KPUTEPHSIMHU OIICHKW 3HAHHMA
1o Gpu3uKe:

Pa6oTa y mocku 1o 0,25 6aia; caMoCTOATEIHLHOE PEIICHUE 3a7a9 Ha 3aHITHH 10
1,5 Gayna; akTHBHOCTh Ha 3aHATHH, OTBETHI HA BOIIPOCHI 110 TEME 3aHITHSI, KOMMCHTA-
puH penieHHbIx 3agau g0 0,25 Ganna.

MuHHCTEpPCTBO HAYKH M BBICIIET0 00pa3oBanus Poccuiickoit deaeparuu



HwxHekaMckuil XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uuan)
benepaibHOrO rocyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCcKuil HallMOHAJBHBIN UCCIIEI0OBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)

@CleJmeem MHd)ODMClMMOHHle MexXHOoN02ULL

Luxn guzuxo-mamemamuyeckux OUCYUNIUH

Hamnpasnenue noaroroBku: 15.03.04 ABromaTuzanys TEXHOJOTHMYECKUX IPO-
LIECCOB M IPOU3BOJICTB
[Ipoduns: ABTOMaTH3aIM TEXHOIOTHYECKHUX MPOILIECCOB M IPOU3BOJICTB (1O

oTpacisiM )

CamocrosiTesibHAs1 padoTa CTY/IEeHTOB
1o JucuuIuiiHe Qusuka

IlepeyeHb TeM 1151 KOHCIIEKTOB

Pa3zgen 1. Puznueckre OCHOBLI MEXAHUKHU

1. Penamusucmckas Mexanuxa

Pasznea 2. MosniekyagapHas GU3MKA U TEPMOAMHAMHUKA.

2. Aenenus neperoca: oughghyszus, menionpoBooHOCmMb, 813KOCHb.

Pa3gen 3. DnexTpocTraTuka

3. Ceenemoanekmpuxu.

Pa3pen 4. DnexTpoarHaMuKa

[To nanHOMY pa3zeny KOHCIEKT He MPEeTyCMOTPEH.

Pa3gea 5. DnexTpoMarHeTu3mM

4. Maenummuvie nonsi corenouda u mopouod.

Pasznea 6. DiieKTpOMarHuTHbIE KOJ1eOaHus M BOJHBI

5. Pe3onanc nanpsoicenuii. Pezonanc mokos.

Pasnea 7. 'eoMeTprueckas U BOJHOBAs ONTHKA

6. Ilonamue o conoepaghuu.

Pa3nea 8. KBaHTOBO-OOTHYECKUE SIBICHUS.




7. OnmuuecKkue K6AHMOBbIE 2EHEPAMOPbL.
Pa3nen 9. ®usuka sapa ¥ 2JIEMEHTAPHBIX YaCTULL.

8. [Ilepcnexmugul pazeumus a0epHou snepeemuxu. Ilpobrema ynpasnaemvix mepmosoepHvix
peaxkyuii.

KOHCIEeKThI BBIMOJIHAIOTCS TUCBMEHHO B CHEIUATBHBIX TETPAIAX JJI CAMOCTOSI-
TEJIbHOU pabOThI CTYIEHTOB.

Kpurtepuu onenuBannsi Koncnekros CPC
1 cemecmp

MaxkcumMaabHOE KOIMYECTBO 0aJIOB 3a KOHCIICKTHI 0 mpem_pazaeiaam Ne 1,2.3
B | cemecTpe S 0a/JI0B, T.€. 332 KOKJI0€ MOJHOE PACKPHITHE TEMbl MAKCUMAJIBHOE KOJIH-
yecTBO OauioB coctasisieT 1,67 Oaia.

MuHUMAaIBLHOE KOJUYESCTBO 0AJLIOB 32 KOHCIEKTRI 10 mpem pazgeiiam Nel,2.3 B

1 cemecTpe 3 6aJiIa, T.€. 32 KKl KOHCIIEKT MUHUMAJIbHOE KOJUYECTBO 0aJIJIOB CO-
crasiser 1,0 6amn.

J171s1 TOro 4T00BI KOHCIIEKT CYUTAJICS CTAaHHBIM, HEOOXO0IMMO HanucaTh ero Ha 1,0
OamnoB u BbIme. [Ipy MOBTOPHOM TEPENHMCHIBAHUYM KOHCIIEKTAa B UTOTOBBIA PEUTHHT
UJET CpeaHU 0asul MO BCEM MOMBITKAM.

Kpurtepuu onenuBannsi Koncnekros CPC
2 cemecmp

MakcuMaabHOE KOJIMYECTBO OAJJIOB 3a KOHCIEKTHI 10 #amu pasaenaM Ne 5, 6, 7,
8,9 Bo 2 cemectpe 8 6aJJIOB, T.€. 32 KAXKI0€ MOJTHOE PACKPHITUE TEMbl MAKCUMAaJIbHOE
KOJIMYeCcTBO OayioB cocrasigeT 1,6 Oaia.

MuHHMaJIbHOE KOJIMYECTBO 0aI0B 3a KOHCIEKTHI 110 namu paszaenaM Ne 5. 6,

7.8.9 Bo 2 ceMecTpe 5 0aJJ10B, T.€. 32 KOKIbIM KOHCIIEKT MUHUMAJILHOE KOJINYECTBO
0annoB coctasisgeT 1,0 OGamn.

J171s1 TOro YT00BI KOHCIIEKT CYUTAJICS CTAaHHBIM, HEOOXO0IMMO Hamucath ero Ha 1,0
OamnoB u BbIme. [Ipy MOBTOPHOM TEPENHUCHIBAHUKM KOHCIIEKTA B UTOTOBBIA PEUTHHT
UJIET CpeTHUHN 0T IO BCEM TIOTBITKAM.

MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKuii XMMUKO-TEXHOJIOTHYECKUNA HHCTUTYT ((puinan)



(beneparbHOTO TOCYIapPCTBEHHOTO OI0IKETHOTO 00pa30BaATEIHHOTO YUPEIKICHUS
BBICIIICTO 00Opa30BaHUs
«Ka3zaHckuii HallMOHATLHBIN MCCIIEIOBATEIILCKUI TEXHOJIOTUYCCKHI YHUBEPCUTET

@CleJmeem MHd)ODMClMMOHHle MexHoN02UlL

Luxn gpusuxo-wamemamuveckux OUCYUNIUH

Hamnpasnenue noaroroBku: 15.03.04 ApromaTu3anysi TEXHOJOTHMYECKUX IPO-
LIECCOB M IPOU3BOJICTB
[Ipoduns: ABTOMaTH3aIM TEXHOIOTHYECKHUX MPOILIECCOB M IPOU3BOJICTB (1O

oTpacisiM )

KoMmiekT TecTOBBIX 3aJaHUI /1J1sl MPOBeAEeHNUsI MTOTOBOI0 TECTUPOBAHUSA
110 qucuuIuInHe Pu3uka

PeKOMeHIIaIIPlPl o UCIOJIb30BAHUIO

KoMmmiekT TecTOBBIX 3alaHUil COAEPKUT TECTHI JUIsl UTOTOBOTO KOHTPOJS 3HAHUMN, yMe-
HUW W HaBBIKOB CTYACHTOB IO BaXHEHUIITUM TE€MaM, M3ydaeMbIM 1o ¢usuke. s Kaxaon yueOHOM
TPYIIBI Pa3paboTaHO YeThIpe BapUAHTA PABHOCIOXKHBIX M IMAPAIIIEIBHBIX M0 COACPKAHUIO TECTOB.

Ha BrinosiHeHUE KakA0T0 TECTa PEKOMEHAYEM BBIAEIATH M0 60 MUHYT.

[Tocne mpoBeeHNS TECTUPOBAHUS CTYICHTHI CIAIOT HA TIPOBEPKY TOJILKO JTUCT (OJIaHK) C
OTBETaMHU K 3aaHusaM TecTa. [IpoBepky O1aHKOB y1I00HO OCYIIECTBIISITh, €CJIM OTBETHI TOMEIIECHBI B
tabnuity. O1leHKa pe3yIbTaToOB JIEATEIHPHOCTH CTYJEHTOB MO OTBETaM O00ECIEYMBACT ONEPATHBHOCTH
KOHTPOJIA.

BxutroueHue B TeCT 3a1aHUN «y3KOW HAIPAaBICHHOCTHY, 00ECIIEUNBAIOIINX MPOBEPKY O/I-
HOM — IBYX €IMHUII HOBBIX 3HAHUH, IO3BOJISIET YBEJIMYUThH KOJIMYECTBO 3a/1aHHI TECTA 10 CPABHEHUIO
C OOBIYHBIM YCTHBIM OIPOCOM CTYAEHTOB. BMecTe ¢ TeM TecThl He 00eCIIeYrBaIOT IPOBEPKY BCEX BU-
0B (hOpMHUPYEMBIX YMEHHM U HABBIKOB, HAIPUMED, YMEHHUSI 000CHOBBIBAThH OTBET, @ 3HAUUT, HE MOT'YT
3aMEHHUTH YCTHBIN ompoc. [loaToMy TecTupoBaHUE 1€1eCO00Pa3HO MPOBOAUTH MEPE]] IK3AMEHOM st
OTepaTUBHOM TUATHOCTUKHU YCBOCHUS! OCHOBHBIX (PU3NYECKUX MOHSATHI.

Jlnst mpoBepKM 3HAHMI CTYAEHTOB Npeaiaractcs 4 BapuanTa TectoB. Kaxpiii Tect co-
CTOHUT U3 25 TecTOBBIX 3agaHuil. BpeMms BeinoiaHeHus Tecta 60 MuHyT

MaxkcruManbHOE KOJIMYECTBO OAJIOB 3a MTOrOBOE TecTupoBaHue 3 Oasna 3a 25
TECTOBBIX 3aJIaHH, T.€. 32 Ka)J0€ MPAaBUIBHO BBINOJHEHHOE TecToBOe 3angaHue 0,12
Oamna.

J1J1s TOTO 4TOOBI HTOrOBOE TECTUPOBAHNE CUNTANIOCH CIAHHBIM, HEOOXOAMMO BBI-
noJgHUTH ero Ha 2,0 Oamia u Boimie. [Ipu MOBTOPHOM TeCTUPOBAHUU B UTOTOBBIN peii-
TUHT UJET CPEAHUNA OaJlil IO BCEM IOTBITKAM.

CTpykTypa TecTa no pusuke



Ne HaumeHoBaHue pasnena auc-
Ne zaganus Tema 3aganus
n/n HUITHHBI
1 O6paboTka pe3ynbTaTOB U3MEPECHHIA
23 KuHemaTrka TOYKH M TOCTYNATEIBHOTO JBHXKCHUS
’ TBEPJIOTO Teja
4 Junamuika. 3akonsl HeroTOHA.
MexaHuka
1 5 JluHaMu4eckue mapaMeTphl BpaIaTeIbHOTO JIBHXKE-
HUS TBEPJOTO Tea
6 JlnHaMuka BpamiaTeNbHOTO IBIDKEHUS. 3aKOHBI CO-
XPAHCHUS B MCXAHHKE
7 CriertnanbHast TCOPHS OTHOCHTEIIEHOCTH
8 OCHOBHBIC TTOJIOKEHHS U TIOHSATHS MOJICKYJISIPHO-KHU-
HETHYCCKON TEOPUH. 3aKOHBI HACATBHOTO ra3a
MonexymnspHasi pHU3HKa U TEPMO-
2 IMHAMEKA 9 CpenHsisi HepPrus MOJIEKYIT
10 Bropoe Hauano TepMoauHAMHUKHN. DHTponus. L{uKIibl
11 SBnenus nepeHoca
12 Teopema I'aycca nist 3J1€KTpOCTaTUYECKOTO MO B
BaKyyMe
3 DIEKTPUUECTBO ¥ MATHETH3M 13 CBs13b HaNPSDKEHHOCTH U MOTEHLIMAA
14 DNEKTPUUECKOE ¥ MAaTHUTHOE TIOJIE B BEIIECTBE
15 CBOICTBa ANIEKTPUYECKUX U MATHUTHBIX HOJEH
16 Koneb6anus. OCHOBHBIE TIOHATHS U OTIPEACTICHIS
17 Cro)xeHre rapMOHUYECKHUX KOJIeOaHuH
4 Konebanus 1 BOHBI
13 Oneprus BonHBL IlepeHOC 3HEPTHH JIEKTPOMArHUT-
HOU BOJHOM
19 Wnrepdepenuns u audpakiys cBera
5 BoniHoBast 1 KBaHTOBasI ONITHKA 20 IMonspuzanus u nucrepcus cBeTa
21 Tennmopoe m3nyueHue. Potoapdext
22 CrnekTp atoma Bogopona. [IpaBuio otdopa
KBantoBas ¢usnka u (u3nKa KopnyckysasipHo-BOJTHOBOM Jyannu3M CBONCTB 4aCTHUIL
6 atoma. DIIeMEHTHl AIepHOH (u- 23 BemiectBa. BonHoBas (yHkius. COOTHOIICHUE He-
3UKH W (PU3HKH 3JEeMEHTapHBIX onpeenennocreii I'eiisenbepra
JacTHII. 24 VYpasuenwus llpenunrepa (obmue cBolicTBa)
25 DyHIaMeHTaIbHbIE B3aUMOJICHCTBUS
KpuTtepnu oneHKH pe3yJIbTATOB TeCTHPOBAHHUS:
KonudecTBo BepHO BBINOIHEHHBIX 3aaHUM 21-25 17-21 13-17 0-13
3a KaXkIpIii BEpHBIH OTBET HA BOIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126

O0pa3en JMCTa OTBETOB CTY/IEHTA.

Howmep 3apanus

HOMep OpaBUJIBHOTO OTBETA

Bapmuanr - 1
3AJIAHHUE Ne 1.




Y CcTaHOBUTH COOTBETCTBHC MCKAY IMPUCTAaBKaMH K 0003HaYEHHSIM CANHUI UBMCPCHUA U [IC-

CATUYHBIMH TIOpsiAKaMu. Mukpo — (Mk), [Tuko — (1), Hano — (1), Mwmu — (M), Mera — (M), Kumo —

(K).
BAPUAHTBI OTBETOB:

1) 10-¢

2) 1012

3) 107

4) 1073

5) 10°

6) 103

3ATAHHUE Ne 2.
Touka M JIBMKETCS MO CIHUPAJIUA C MOCTOSHHOW MO BEJIMYMHE CKOPOCTHIO B HAIPaBJICHUH,

YKa3aHHOM CTPEJIKOM. IIpun 3TOM BEJIMYMHA HOPMAaJILHOT'O YCKOpEHHUS

BAPUAHTBI OTBETOB:
1)  yBenmumBaercs
2)  yMeHbIIaeTcs
3)  He u3MeHseTcs

3AJIAHHUE Ne 3.
KoopuHara Tela X MeHsieTcs ¢ TedeHHeM BPEMEHHM COTJIACHO 3aKoHy x = 4 + 3t - 51, re Bce

BeJIMUUHBI BeIpakeHbl B CH. Onpeaenure NpoeKIH0 YCKOPEHHS @ 3TOTO TeNa.

1)

3)
4)

BAPUAHTBI OTBETOB:
- 10 m/c?
4 m/c?
-5 m/c?
3 m/c?
3AJIAHUE Ne 4.

WNueprmanbHON HAa3bIBA€TCSI CUCTEMOM OTCUETA ...
BAPUAHTBI OTBETOB:

B KOTOPOW BBINOJIHAETCS NEepBbIi 3ak0oH HbproToHa

B KOTOPOW BCE MEXAHUYECKHUE SIBICHUS MPOTEKAIOT OJUHAKOBO MPHU OJMHAKOBBIX HAYAJIbHBIX
YCIIOBUSX

B KOTOPOU BBIMOJIHSIETCSI BTOPOH 3akoH HbproToHa

KOTOpasi ABMXKETCS PAaBHOMEPHO



3ATAHHUE Ne S.

TonkocTeHHast TpyOKa U KOJBIO UMEIOT OJIMHAKOBBIE MacChl U paanychl (puc.). ng ux mo-
MEHTOB WHEpLUU CIIPaBEJIUBO COOTHOLIECHHUE. ..

o o

D =

m
m I K
I

BAPUAHTHBI OTBETOB:
1) It=Ik
2) >
3) L<k

3AJJIAHUE Ne 6.

ap 1 nomsiii nuauHAp (TpyOKa), UMEIOLINEe OJJMHAKOBBIE MAacChl U PaJInyChl, BKATHIBAIOTCS
0e3 MpocKaIb3bIBaHUs HAa TOPKY. Eciu HadanbHbIE CKOPOCTH ATHX TEJ OAMHAKOBHI, TO. ..

BAPUAHTBI OTBETOB:
1) BBIIIEC TOAHUMETCS TTOJIBINA TUTUHAD
2) BbIIIE MOJHUMETCSA 1IAP
3) o0a Tena MOJHUMYTCS Ha OJTHY U TY K€ BBICOTY

3AJIAHME Ne 7.

B cucreme orcuera, IBHKYIIEHCS CO CKOPOCTHIO, COM3MEPUMON CO CKOPOCTHIO CBETa HAOJTIO-
JaeTcs. . ...

BAPUAHTDBI OTBETOB:

1) cokpaieHue pa3MepoB BJOJIb HAIIPABICHUSI JBH>KEHUS
2) yBEJIMUYEHHUE Pa3MEPOB BJI0JIb HAIIPABJICHUS JBUKCHHUSI

3) cokpalieHue pa3MepoB B HAIPaBJICHUH NEPIEHANKYISIPHOM JABHKEHHUIO
4) yBenum4eHHE pa3MEpOB B HAIIPABJICHUU NEPIEHIUKYIIPHOM JBUKECHHUIO

3AJTAHHUE Ne 8.



JIns maeanbHOro raza Me1y MOJIEKYJIaMU IIPUCYTCTBYIOT:

BAPUAHTBI OTBETOB:
1) cwibl IpUTSIKEHUS
2) cuibl OTTAJIKUBAHUS
3) U cuiIbl IPUTSHKEHUS, U CUJIbl OTTAIKUBAHUS OJTHOBPEMEHHO
4) OTCYTCTBYIOT CHUJIbI B3aUMOJICHCTBUS

3AJIAHME Ne 9.

CpenHsisi KHHETHYECKAask SHEPTUs MOJIEKYI rasza npu temmeparype T 3aBUCHUT OT UX CTPYK-
TYPBI, YTO CBA3aHO C BO3MOXXHOCTBIO PA3JIMYHBIX BUAOB JBUKEHUS aTOMOB B MoJiekyJe. [Ipu ycinosun,
YTO UMEIOT MECTO TOJBKO MOCTYIATEIbHOE U BpalaTeIbHOE JIBUYKEHUE, CPENIHAS SHEPTUS MOJIEKYII
azora (N2) paBHa ...

BAPUAHTBI OTBETOB:

5

—kT
1

—kT
2) 2

3

—kT
3) 2

1

—kT
4) 2

3AZJAHHUE Ne 10.
Ha pucynke uzo0paxen muki Kapuo B koopaunarax (P,V). AnuabatHoe pacuimpeHue mnpo-
UCXOIUT Ha JTamne

v

BAPUAHTBI OTBETOB:
1)2-3
2) 1-2
3)3-4

4) 4-1



3AJAHHUE Ne 11
SIBneHue BHYTPEHHETO TPEHUS UMEET MECTO IPU HAJIU4YUU TPAJUCHTA ...
BAPUAHTDBI OTBETOB:

1) CKOpPOCTH CIIOEB KUIAKOCTH WJIH raza
2) KOHIIEHTpALH1

3) Temmeparypsl

4) BIEKTPUYECKOTOo 3apsijia

3AJIAHME Ne 12

Toueunslii 3apsiy] +¢ HaXOIUTCA B IIeHTpe chepuueckoit moBepxHocTr. Ecnu yBenmnuuthb paguyc che-
-

PUYECKOii TOBEPXHOCTH, TO IIOTOK BEKTOPA HANPSHKEHHOCTH AIEKTPOCTATHYIECKOT0 Mo & wuepes mo-
BEPXHOCTH C(ephl. ..

BAPUAHTBI OTBETOB:

1) He u3MeHuTCS
2) yBeIUUYUTCS
3) yMEeHBIIUTCS

3AJAHHUE Ne 13

[Tone cozmano 6eCKOHEYHON PaBHOMEPHO 3apsHKEHHOMN TIOCKOCTHIO C ITOBEPXHOCTHOM TIJIOT-
HOCTBIO 3apsja —C. YKaXHUTE HalpaBjiIeHue YObIBaHH MOTEHIMAIA B TOUKE A.

[ &)

BAPUAHTBI OTBETOB:

3AJIAHME Ne 14

Ha pucynke npencrasiieHa 3aBUCUMOCTb MATHUTHOT'O IIOTOKA, IIPOHU3BIBAOILET0 HEKOTOPBIN
3aMKHYTBIA KOHTYp, OT BpeMeHHu. DJIC MHAYKIHUN B KOHTYpE MO MOJYJII0 MakCUMajbHAa Ha WHTEP-
BaJIe. ..



BAPUAHTBI OTBETOB:

1) E
2) A
3) B
4) C
5)D
3AJIAHME e 15

OTHOCHTENBHO CTATHYECKUX JIEKTPUUECKUX MOJIEH CIIPaBEINBbI YTBEPKACHUS:
BAPUAHTBI OTBETOB:

1) CunoBsle TMHUN 3aMKHYTBI
2) DIEKTPOCTaTUUECKOE TTOJIE SIBIISIETCS OTCHITHAIBHBIM (KOHCEPBATUBHBIM )
3) DaexTpoCcTaTUYECKOE IO0JIE AEHCTBYET TOJBKO HA HEMOABUKHBIE 3apsi/ibl

3AJIAHHUE Ne 16
[TpoMexyTOK BpeMeHH, B TEUEHUH KOTOPOTo (a3a KoyiebaHus MoaydyaeT MpupanieHie 2, Ha3bIBa-
ercs ...

BAPUAHTDBI OTBETOB:

1) mepuon
2) yacTtoTta
3) kpyroBas yacToTa
4) da3za xonebaHus
3AJAHHUE Ne 17

CKI1apIBarOTCs JIBa TAPMOHUYECKHIX KOJIEOAHUS! OJJTHOTO HAIMIPABJICHUS C OJJMHAKOBBIMH ITEPUOIAMHU.
Pesynbrupyromee koneOaHne UMEET MaKCUMAJIbHYIO aMILTUTYTy IPU pa3HOCTH (a3, paBHOM ...

BAPUAHTDBI OTBETOB:

1) 2n
AN

3) 0.5«
4) 0,25n

3AJIAHME Ne 18



[Tpu ymeHbIIeHUH B 2 pa3a aMIUIMTY/bl KOJI€OAHUN BEKTOPOB HANPSKEHHOCTHU DJICKTpUYe-
CKOTO M MATHUTHOTO MOJIEH IUIOTHOCTB IIOTOKA HEPTHH ...

BAPUAHTDBI OTBETOB:

1) ymenbmutcs B 4 pasza
2) yMEHBIIUTCA B 2 pa3a
3) ocTaHeTCs HEU3MEHHOM

3AJIAHHUE Ne 19
Ecnm Ha mudpakimoHHy0 pemeTKy najgaeT Oeblil CBET, TO Oy1eT HaOIoaaThC. . .

BAPUAHTDBI OTBETOB:

1) B eHTpe Oenas mosioca, a mo 00e CTOPOHBI OT HEE PACIIOJIOKATCS YEPEAYIOMIUECs PaTyK-

HBIC ITOJIOCKH.
2) 1mosoxxeHue nHTepHepEeHITMOHHBIX MAKCUMYMOB OYIET CMEIIaThCs

3) yepeloBaHUE CBETJIBIX U TEMHBIX MOJIOC

3AJTAHHUE Ne 20
3aBUCUMOCTD a6COJ'IIOTHOI‘O IMMOKa3aTeyid MPEJIOMJICHUA BCUICCTBA OT YaCTOThI
n = f (v) Ha3bIBaeTCA ...

BAPUAHTBI OTBETOB:
1) nucnepcueit
2) moasipu3anuen
3) unTepdepeniueit
4) nudpaxiuei
3AJIAHHUE Ne 21

Bo ckonpko pa3 yBeNMUMTCS JJIMHA BOJHBI, NPUXOJAMIASCA HAa MAaKCUMYM CIIEKTPaJbHOU
IUIOTHOCTHU U3Jy4aTeIbHOCTH, ECJIM TEMIIEPATYPY YMEHBIINTD B 4 pa3a:

BAPUAHTBI OTBETOB:
1) ymenwmutcs B 8 pa3
2) yBenuuuTcs B 4 pasza
3) yBenuuutcs B 8 pa3
4) ymenbpwuTcs B 4 pasza
3AJTAHHUE Ne 22

[Ipu nepexonax 31eKTpoHA B aTOME C OJIHOTO YPOBHS Ha PYroi 3aKOH COXpaHEHHs] MOMEHTa
UMITyJIbCa HAKJIaJbIBACT ONpeesieHHbIE OrpaHnueHus (MpaBuiio oToopa). B saHepreTnueckom crekrpe

aToOMa BOJAOpOaa (pHC) sanpeujerHHbim ICPEXO0I0M ABJISACTCA. ..



BAPUAHTDBI OTBETOB:

1) 2s—1s
2)4f-3d
3) 3d—2p
4) 2p—1s

3AJIAHME Ne 23

Ckopoctb mpoToHa B 4 pa3a OoiblIe CKOPOCTH O-4acTUIbL. [Ipu 3TOM AJMHA BOJHBI Jie-
bpoiinsg npoToHa OTHOCUTENBHO O-4aCTHULBL. ..

BAPUAHTBI OTBETOB:
1) Menblie B 2 paza
2) bonsmie B 2 paza
3) Mensbuie B 4 pa3a
4) JIMHBI BOJTH OJIMHAKOBBI
3AJJAHUE Ne 24

CranronapusiM ypaBHeHHeM Ll penuHrepa u1st YaCTHIIBI B TPEXMEPHOM SIIHKE ¢ 0ECKOHEYHO
BBICOKMMH CTEHKaMU SIBJIICTCS YPaBHEHUE. ..

BAPUAHTBI OTBETOB:
2m
N Ap+—Ew=0
dE o i ExE
e R .
dy | 2m




2
Ayr+ 2%J;H(E+ Z
4) # dmsr

W=0
3AJAHHUE Ne 25
B pe3ynbrare AByX 0-pacnasoB U OAHOTO Y-U3JIYyYEHUSI UCXOIHOE SAPO MOTEPSIIO. ..
BAPUAHTBI OTBETOB:
1) "eTwIpe MPOTOHA U YETHIPE HEUTPOHA

2) 4eTbIpe MPOTOHA U BOCEMb HEUTPOHOB
3) deTwIpe MpOTOHA U IBa HEUTpOHA

Bapuanr — 2
3AJIAHHUE Ne 1.

[To cBoemMy XapakTepy MOTPEIIHOCTH U3MEPEHH OBIBAIOT ... YKa3aTh BCE MPaBUIbHBIC OT-
BETHI.



BAPUAHTDBI OTBETOB:

1) cucremaruueckue
2) ciydJaiiHbIe

3) rpyOsie

4) aOCoOTHBIC

5) OTHOCHUTEIbHBIC

6) BBIYHCIUTENIbHbBIE
3AJIAHHUE Ne 2.

Touka M ABMXKETCS 11O CIUPAIIH C IIOCTOSTHHOM 110 BEJIMYMHE CKOPOCTBIO B HAIIPABJICHUU, YKa3aHHOM
crpenkoi. [Ipu 3ToM BeTMYMHa HOPMAJIBHOTO YCKOPEHHUHS ...

M

i BAPUAHTBI OTBETOB:
1) ymensbmaercs
2) He U3MEHseTCs
3) yBeluuuBaeTCs

3AJIAHME Ne 3.
Koopaunara Tena x MeHsA€TCsl C TEYEHUEM BPEMEHM COTJIACHO 3aKOHY X = 2 — 4¢ + £, Tae Bce
BeNM4YUHBI BeipaxkeHbl B CU. Onpenenure NpoeKLni0 YCKOPEHUS ax3TOT0 Tea.

BAPUAHTHI OTBETOB:
1) 2wm/c?
2) 4 m/c?
3) — 4 m/c?
4) 1wm/c?
3AJTAHUE Ne 4.

JlelicTByromas cuia, JeMCTBYIONIAs Ha TEJIO IIPU U3MEHEHUH €0 CKOPOCTH Maccoi mM=2KT C
v1=20m/c 1o v2=30m/c 3a At=2c paBHa...

BAPUAHTBI OTBETOB:
1) SH
2) 10H
3) 2H
4) OH
3AJIAHME e 5.

Eciy MOMEHT MHEpIIUM Tea YBEIUYUTD B 2 pa3a, a CKOPOCTh €r0 BpAIlEHUsI YMEHBILUTD B 2
pasa, TO MOMEHT UMITyJIbCa TETA. . .

BAPUAHTBI OTBETOB:



1) He uzmensieTcs
2) yBenuuutcs B 4 paza
3) ymensluTcs B 4 pasa

4) yMeHbIIHTCS B 2 pasa
3AJIAHHUE Ne 6.

CrutomiHoi ¥ moseli (TpyOKa) IUIMHIPHI, UMEIOIUE OIMHAKOBBIE MACCHI U PAJANYChI, CKAThI-
BAIOTCs O€3 MPOCKaIb3bIBaHUS € TOPKHU BbICOTOM h. Torna BepHbIM yTBEPKIEHUEM OTHOCUTEIBHO CKO-
POCTH TEN y OCHOBAHMSI TOPKHU SBJIETCS CIELYIOILEE:

BAPUAHTBI OTBETOB:
1) GombIe CKOPOCTH CIIONIHOTO ITMIMHAPA
2) Oouibllie CKOPOCTH IMOJIOTO IIIMHIPA
3) ckopocTH 000UX TEN OJMHAKOBHI

3AJJAHHUE Ne 7.

[Tpu npubIMKEHUN CKOPOCTU Teja K CKOPOCTH, COM3MEPHUMON O CKOPOCTBIO CBETa €ro

Mmacca. ..
BAPUAHTBI OTBETOB:
1) yBenuuuBaercs
2) yMEHbIIAeTCs
3) He U3MeHseTCA
3AJIAHHUE Ne 8.

ITpu n306apHOM Ipolecce yMEHBIIEHUE TEMIIEPAaTyPhl COIIPOBOMKIACTCS. ..

BAPHUAHTBI OTBETOB:
1) yMeHbIlIEHHEM J1aBIICHUS
2) yBEJIMYCHHUEM JIaBJICHUS
3) naBleHHE HE U3MEHSETCS
3A/IAHUME Ne 9,

CpenHsisi KHHETHYECKasi SHEprusl MOJIEKYI rasza npu temmneparype T 3aBUCHUT OT UX CTPYK-
TYpPBI, UTO CBSA3aHO C BO3MOXXHOCTHIO PA3JIMYHBIX BUIOB JIBHYKCHHS aTOMOB B MoJjiekysie. [Ipu yciosuw,
4YTO UMCKOT MCCTO TOJILKO MOCTYHATCIBbHOC U BpAIIATCIBbHOC ABUXKCHUC, CPCIAHASA SHCPIrUusd MOJICKYJI
BozsiHOTO Tapa (H>O) pasHa ...

BAPHUAHTBI OTBETOB:
1y 3kT
5
—kT
2) 2
3
—kT

3)



—kT

4)
3AJIAHME Xe 10.

Ha pucynke uzo0paxen muki KapHo B koopaunarax (p,V). M3orepmuueckoe cxaTue mpo-
UCXOJIUT Ha JTane

~ BAPHAHTBI OTBETOB:
1) 3-4
2) 1-2
3)2-3
4) 4-1

3AIAHUE Ne 11
SBienue TEILJIOMPOBOJHOCTH UMECT MECTO ITPHU HAJIUYHNU U3MCHCHHUA ...

BAPUAHTDBI OTBETOB:

1) Temnepatypsl

2) KOHIICHTPAIHH

3) CKOpOCTH CIIO€B >KMIKOCTH WJIU ra3a
4) BIEKTPUYECKOTO 3apsijia

3AJAHHUE Ne 12

Toueunslii 3apsi +¢ HaAXOAUTCS B IEHTPE chepruUIeCcKOit TOBEPXHOCTH. Eciii yMEHBIIUTE pa-
muyc cheprudeckoil MOBEpXHOCTH, TO MOTOK BEKTOPa HAIMPSIKECHHOCTH 3JIEKTPOCTATHYECKOTO OIS

—

& yepes moBepXHOCTH CeEpHI. ..

BAPUAHTDBI OTBETOB:

1) He uzmeHuUTCA
2) yBETUIHUTCS

3) yMeHbLIUTCS
3AJJAHHUE Ne 13



[Tone co3gaHo TOYEUYHBIM 3apAaoM +q. YKaKUTE HalpaBlieHHE YBEIMYEHHUS MOTEHIUaNa B

1 A
4 A
1:1 2
3
BAPUAHTBI OTBETOB:

1) 4
2) 1
3) 3
4) 2

3AJJAHUE Ne 14

Ha pucynke npencrasiieHa 3aBUCUMOCTb MATHUTHOTO IIOTOKA, IIPOHU3BIBAOILET0 HEKOTOPBIN
3aMKHYTBIA KOHTYp, OT BpeMeHHU. DJIC MHIYKIIMU B KOHTYpPE MOJOKHUTEIbHA U 10 BEIMYNHE MAKCHU-
MaJIbHAa HAa UHTCPBAJIC ...

B L s,

e
5
el
=
(SR
o
4—
e

é t: C
44
BAPUAHTBI OTBETOB:
1) E
2) A
3) B
4) C
5)D

3AJJAHHUE Ne 15
OTHOCHUTENBHO 3JEKTPOCTATUUECKUX MOJIEH CIPABEATMBO YTBEPKICHUS:
BAPUAHTBI OTBETOB:
1) CuioBble IMHUM TIEPECEKAIOTCS

2) DIEeKTPUYECKOE MOJIE BUXPEBOE
3) CwiioBble JIMHUH HE 3aMKHYTHI

3AJAHHUE Ne 16



Pe3zoHaHc BO3HMKAET MpH KOJIEOAHUSX. ..
BAPUAHTBI OTBETOB:

1) cBoOGOmHBIX
2) 3aTyxarommx
3) BBIHY)KJEHHBIX
3AJJAHHUE Ne 17
CkrnaipIBatoTCs JiBa TapMOHUYECKUX KOJIEOAHUsI OJTHOTO HANpaBJICHUS C OJMHAKOBBIMU II€-
puonamu. Pesynbrupytomiee kojsedbaHue uMeeT MUHUMAIbHYIO aMIUIUTYy TIpU pa3HOCTH (pa3, paBHOU

BAPUAHTHBI OTBETOB:
)=
2) 0
3) 0,57
4) 025w
3AJIAHUE Ne 18

[Tpu yBenuueHuu B 2 pas3a aMIUIMTYIbl KoJeOaHUI BEKTOPOB HAIPSKEHHOCTH DJICKTpUYE-
CKOTO M MATHUTHOTO IMOJIEH IUIOTHOCTB IIOTOKA HEPTHH ...

BAPUAHTDBI OTBETOB:
1) yBenuuures B 4 pasza

2) yBenmuuuTCs B 2 pasza
3) ocTaHeTCs HEU3MEHHOM

3AJIAHME Ne 19

Ecnu nudpakinonnyto pemérky moepuyts Ha 180°, To nudpaknuonHas kKapTuHa ...

BAPUAHTBI OTBETOB:
1) moBepuércs Ha 90°
2) HE U3MEHUTCSA
3) moBepHéTcs Ha 180°
3AJTAHHUE Ne 20

[TonHast monspu3aIyst OTPAXKEHHOTO CBETA OT MOBEPXHOCTH JUAJICKTPUKA HAOII0AaeTCs IPU
yIJie MKy MPEIOMIIEHHBIM U OTPaXEHHBIM CBETOM PaBHBIM. . .

BAPUAHTBI OTBETOB:
1) 90°
2) 60°
3) 45°

3AJIAHME Ne 21



WNHuTterpanbHas gydencnyckaTenbHas cnocoOHocTs AUT mpu yBenuueHun temrepaTypsl B 2

paza...
BAPUAHTBI OTBETOB:
1) YBenuuutcs B 16 pas
2) YwMenbiaercs B 8 pa3
3) YBenuuuTcs B 2 paza
4) He uzmenurcs
3AJIAHHUE Ne 22

IIpu nepexonax 31€KTpOHA B aTOME C OJTHOTO YPOBHS Ha IPYTroM 3aKOH COXPaHEHHSI MOMEHTA
UMITYJIbCA HAKJIAIbIBACT OTIpeIeIeHHbIEe OrpaHrueHus (TpaBuiio oToopa). B sHepreTuyeckoM criekrpe

aToMa Bojiopoa (pucC.) 3anpeuieHHbiM TIEPEeX00M SBIISETCH. ..

t s p d f
3 _-{::_T__"‘—*_.
3
7
1
BAPUAHTDBI OTBETOB:
1) 4s-3d
2) 3s-2p
3) 4s—-3p
4) 2p—1s
3AJTAHHUE Ne 23
IIpu oauHAKOBOM JJIMHE BOJIH A€ bpoiis CKOpOCTh 0-4aCTULBI OTHOCUTEILHO CKOPOCTH IPO-
TOHA. ..

BAPUAHTBI OTBETOB:

1) Gomnbmre
2) MeHbllIe
3) CKOpPOCTH OJMHAKOBBI

3AJAHHUE Ne 24



CranumonapubiM ypaBHeHueM lllpenuHrepa s 4acTUIBI B OJTHOMEPHOM SIIHUKE C OECKO-
HEYHO BBICOKMMH CTCHKAMU SIBJISICTCSI YDABHEHHE. . .

BAPUAHTBI OTBETOB:
dy | 2m
t g Ew=0
1) Cfx bz,
PE o 1 o 2 2
T HE -y =0
2
&gf+%?Eg::D
3) h
2m Ze*
Ay+ —(E+ =0
4) o dmer
3AJJAHME Ne 25

IIpu Tpex o- pacnazax UCXOAHOE SIAPO MOTEPSIIO. . .
BAPUAHTBI OTBETOB:

1) mecTs IPOTOHOB M IIECTh HEUTPOHOB
2) mecTh NPOTOHOB U JABEHAAATh HEUTPOHOB
3) aBeHaaaTh MPOTOHOB U IIECTh HEUTPOHOB



Bapuanr - 3
3AJJAHHUE Ne 1.
KocBennble n3mMepenns GU3NIECKUX BETUYMH MOTy4atOTCs . . .
BAPUAHTDBI OTBETOB:
1) C nomompto opMys ¢ UCTIOIB30BAHUEM PE3YIBTATOB MPSAMBIX U3MEPEHUN
2) HenocpencTBeHHbBIMU U3MEPEHUSAMH (PU3HMUECKUX BEIUYNH
3) MHOrokpaTHbIMU U3MEPEHUSIMHU
3AJAHHUE Ne 2.
Touka M nBHKETCs IO CIIMpAIU B HAIIPABJICHUU, YKa3aHHOM CcTpeskoil. HopmanbHoe ycko-
peHue Mo BenuuuHe He u3MeHsercs. [Ipy 3ToM Bem4rHa CKOPOCTH ...

BAPUAHTBI OTBETOB:
1) ymensiaercs
2) He u3MeHseTcs
3) yBenMuuUBaeTCs
3AJTAHHUE Ne 3.

[Ipu npsSAMOTMHEMHOM JIBMKEHUW 3aBUCUMOCTHh IMPONAEHHOIO TEJIOM MyTH S OT BPEMEHHM ¢
umeeT BUA S = 4t + 1. UeMy paBHa CKOPOCTb Tejla B MOMEHT BPeMEHH ¢ = 2 ¢ TIPH TAKOM JIBHKEHUHU?

BAPUAHTBI OTBETOB:
1) 8wm/c
2) 4wm/c
3) 12wm/c
4) 2wm/c
3AZTAHUE Ne 4,
Bropoii 3akon HproToHa MOKHO CHOPMYITUPOBATS ...
BAPUAHTBI OTBETOB:

1) ckopocTh U3MEHEHHUS UMITYJIbCa TeJIa paBHA JIEHCTBYIOMICH HAa HETO CHUJIS

2) BO BCCX MHCPUHUAJIbHBIX CUCTECMAX oTcuéTa BCe MEXaHUUECKUE SIBJICHUS MPOTCKAOT OANUHAKOBO
IPU OJAMHAKOBBIX HaYaJIbHBIX YCIOBHIX

3) cumbl, ¢ KOTOPBIMU JIEHCTBYIOT APYT Ha Apyra B3aMMOAECUCTBYIOLINE TENA, PABHBI 110 BETUYHHE
Y TIPOTUBOIIOJIO0KHBI IO HAMIPABIICHUIO

4) BCAKOC TCJIO HAXOAUTCA B COCTOAHHUU IMMOKOA UJIIKM pABHOMCPHOT'O HpHMOHHHGﬁHOFO JABHUXCHUA,

IIOKa B3aUMOJACHUCTBHE C IPYTUMU TEJIAMU HE 3aCTABUT €r0 U3MEHHUTB 9TO COCTOSTHUE
3ATAHHUE Ne S.

Ecnn MoMeHT nHepuuu Tena yBeIUYUTh B 2 pa3a U yIIIOBYIO CKOPOCTh €r0 BpalICHUs YBEIH-
YUTH B 2 pa3a, TO MOMEHT UMITYJIbCA TENA. ..

BAPUAHTDBI OTBETOB:



1) yBenmuuutcs B 4 pasa
2) He u3MeHseTCs
3) ymensluTcs B 4 pasa

4) yBenmuuutcs B 8 pa3
3AJIAHHUE Ne 6.

[Hap u monelii nuauHAp (TpyOKa), UMEIOIINEe OAMHAKOBBIE MACCHl M PAJNYChl, CKaTBIBAIOTCS
0e3 mpocKanb3bIBaHUs ¢ TOPKU BbICOTOM h. Torma BepHbIM yTBEp)KI€HHEM OTHOCUTEIBLHO CKOPOCTH
TE€J1 Y OCHOBAHUS TOPKHU SIBIISIETCS CIIEYIOLIEE:

BAPUAHTBI OTBETOB:
1) OombIe CKOPOCTH Iapa
2) Oouibllie CKOPOCTH IMOJIOTO IIIMHIPA
3) ckopocTH 000UX TEJ OJMHAKOBHI

3AJIAHHUE Ne 7.
CrepkeHb JBUKETCSI CO CKOPOCTBIO, COU3MEPUMOI CO CKOPOCThIO cBeTa. Hanpasnenue cko-
pOCTHU MEPIEHIUKYISAPHO cTepskHI0. [Ipy 3TOM JIIMHA CTEP>KHS OTHOCUTENHEHO 3EMIH ...

BAPUAHTDBI OTBETOB:

1) craner xopoue
2) cTaHeT JAJINHHEE
3) He U3MEHMTCS

3AJIAHHUE Ne 8.
[14Th OCHOBHBIX 3aKOHOB H/I€aJIbHOTO ra3a — 3TO ... YKa3aTb BCe MPAaBUJIbHbBIE OTBETHI
BAPUAHTBI OTBETOB:
1) 3akon /lanpTOoHa
2) 3akoH boilg - Mapuorra
3) 3akon lllapmns
4) 3akoH ['eii — JItoccaka
5) 3akon Knaitnepona — Knay3suyca
6) 3akoH Ban-nep-Baansca
7) mnepBoe Ha4yallo TEPMOJUHAMUKU
8) BTOpOE HayaNI0 TEPMOAUHAMUKHI

3AJIAHME Ne 9.

CpenHsisi KHHETHYECKash SHEPrusi MOJIEKYJbl UACAIBHOIO rasa Nnpu Temmeparype I paBHa
g=—kT . o
2 . 3nech i=nytng +2ny, TOC Nu, Nep, Nk, — YUCIIO CTETICHEHW CBOOOABI MOCTYNATENHFHOTO, Bpalla-
TEJTHLHOTO U KOJIe0aTeTbHOTO ABMKEHNI MOIeKyIbl. J{s yrinekucnoro raza (CO2) uucio i paBHO ...

BAPUAHTDBI OTBETOB:



3AJIAHME Xe 10.

Ha pucynke n3o6paxen uuki Kapuo B koopaunarax (P,V). AaunabaTHoe cyxaTve IpOUCXOaUT
Ha JTare ...

v

BAPUAHTBEI OTBETOB:
1) 4-1
2) 1-2
3)2-3
4)3-4

3AJTAHHUE Ne 11
SIBnenue quddy3un xapakTepusyeT IepeHoc. ..
BAPUAHTBI OTBETOB:

1) macchr
2) sHepruu
3) uMIyJabCca HaPaBIEHHOTO JIBUKEHUS

4) BHEKTPUYECKOTO 3apsijia
3AJIAHUME Ne 12

Toueunsrii 3apsi +q HAXOAUTCS B IEHTPE ChepUIECKON MOBEPXHOCTH. Eciu 3aps1 cMecTUTh
U3 IIeHTpa Cepbl, OCTABISASA €ro BHYTPU HEE, TO TOTOK BEKTOPa HAMPSHIKEHHOCTH AIEKTPOCTATHYECKOTO

nons £ depes moBepXHOCTH CHEPHL. ..
BAPUAHTBI OTBETOB:

1) He u3zmeHUTCA
2) yBETUIHUTCS
3) yMeHbLIUTCS
3AO0AHMUE Ne 13



[Tonie co3aaHo TOYEUHBIM 3apAOM — (. YKaKUTE HAIpaBJieHUE YBEIMYEHUS MOTEHIIMaja B

1 A.
4 A
= 2
3
BAPMAHTBI OTBETOB:

1) 2
2) 1
3) 3
4) 4

3AJJAHUE Ne 14

Ha pucynke npencrasiieHa 3aBUCUMOCTb MATHUTHOT'O IIOTOKA, IIPOHU3BIBAOILET0 HEKOTOPBIN
3aMKHYTBIA KOHTYp, OT BpeMeHU. DJIC MHIYKIIMK B KOHTYpPE PaBEH HYJIIO HA YYacCTKe...

[SE 'SSp——
" R

BAPUAHTDBI OTBETOB:

1) D
2) A
3) B
4) C
S)E
3AJIAHME e 15

OTHOCHTENBHO CTATUUECKUX MATHUTHBIX MOJIEH CIIPaBENIUBbI YTBEPKICHUS:
BAPUAHTDBI OTBETOB:
1) CuiioBble TMHUM MarHUTHOT'O TOJISI ABJISIOTCS 3aMKHYTBIMH.

2) MarauTtHoe 1oJie He COBEpIIaeT padoThl HAJ JBMKYIIUMUCS IEKTPUUECKUMU 3apsIaMH.
3) MarauTHoe 1moJje AeUCTByeT Ha MTOKOSITUNCS 3aps/I.

3AJAHHUE Ne 16
KonebarenbHblii porece XxapakTepusyercs ... YKa3aTh BCE MPaBUIbHBIC OTBETHI.



BAPUAHTDBI OTBETOB:

1) ammnuTynou
2) (dazoit

3) wacroroi

4) BpeMeHeM
5) xoopAMHATON

3AJIAHME Ne 17

CKI1apIBarOTCs J1Ba TAPMOHUYECKHUX KOJICOAHUS OJHOTO HANPABICHUS C OJMHAKOBBIMHU TIEPUOJIAMHU.
Pesynbrupyromee konedanne MMeeT MaKCUMAJIbHYIO aMILTUTY Y IPU pa3HOCTH (a3, paBHOM ...

BAPUAHTDBI OTBETOB:

1) o0
AN

3) 0,57
4) 0,25

3AJAHHUE Ne 18

I/IznyquHe SJICKTPOMArduTHBIX BOJIH ITPOUCXOJUT ...

BAPUAHTDBI OTBETOB:

1) npu noKoe IEKTPUUECKUX 3apsII0B

2) Bceraa

3) pu yCKOPEHHOM JBUKEHUHU SJIEKTPUUYECKUX 3aps 0B

4) mpy IPSMOJIMHEHTHOM PaBHOMEPHOM JIBHYKCHUU 3apsiI0B

3AJAHHUE Ne 19

Judpaknueit cBeTa Ha3bIBACTCA . ..

BAPUAHTDBI OTBETOB:

1) ornbanue CBETOBBIMUA BOJTHAMU MPEMSATCTBHA
2) OTpakeHHE U MPEJTOMIIEHHE CBETOBBIX BOJIH
3) npocTpaHCTBEHHOE TepepaclpeieieHue SHEPTUU CBETOBOTO M3JIyUY€HHUS NP HAJIO0KEHUU

ABYX CBCTOBBIX BOJIH

3AJIAHME Ne 20

Jucnepcusi, pyu KOTOPOM MOKa3aTelb MPEeTOMIICHUS! YMEHBIIAETCS C YBETUYEHUEM JUIUHBI
BOJIHBI, Ha3bIBACTCH ...

BAPUAHTBI OTBETOB:

1) HopmanbHOM nucTiepcuei
2) aHOMaJILHOM JAMCTIEpCHEH
3) aucniepcueil mokasaresns NpeIoMIICHUS



3AJIAHME Ne 21

Bo ckonbko pa3 M3MEHHUTCS MHTETpalibHas JydeucryckaTenbHas crocodHocts AYUT, ecnu

TeMIepaTypy Teja yBeJInuuTh B 2 paza’?

BAPUAHTBI OTBETOB:
1) yBenuuwurcs B 8 pa3
2) yBenuuuTcs B 16 pa3
3) ymenbmmTcs B § pas
4) ymenbmutcs B 16 pas
3AJIAHHUE Ne 22

IIpu nepexonax 31€KTpOHA B aTOME C OHOTO YPOBHS Ha JPYTrOM 3aKOH COXPaHEHHUSI MOMEHTA
UMITYJIbCA HAKJIAIbIBACT OIIpeIeIeHHbIEe OrpaHrueHus (paBuiio oToopa). B sHepreTuyeckom crekTpe

aToMa Boj0opoa (pUC.) 3anpeuieHHbiM TIEPEeX00M SBIISETCS. ..

T s p d f
s =
2 P
l
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p—1s
3) 3s—2p
4) 4p - 3d
3AJAHHUE Ne 23
DNEKTPOH U 0-4acTULa UMEIOT OJIMHAKOBBIE CKOPOCTH. [[nuHa BoiHbl Ae bpoiins anekTpoHa
OTHOCHUTEIIBHO 0.-4aCTHIIBI Oyzer e

BAPUAHTDBI OTBETOB:



1) Gonbire
2) MeHbIIe
3) OyayT UMeTh OMHAKOBBIC 3HAUCHHUS

3AJTAHUE Ne 24

CranuonapusiM ypaBHeHueM Llpenunrepa 1uist 31eKTpoHa B BOAOPOAONOI00OHOM HOHE SIBIIS-
€TCsl ypaBHEHHE. ..

BAPUAHTDBI OTBETOB:
2m Ze*
Ap+ —(E+ =0
1 h dmegr
2 2.2
d f+2;T(E—m—% - )w:ﬂ
2
Ay + L;I Eu =0
3) h
2
d z{; + E;ZPI ng{,r =1
4) dx h
3AJAHHUE Ne 25
I'amma-u3nydeHue — 370 MOTOK ...
BAPUAHTDBI OTBETOB:

1) KBaHTOB AJIEKTPOMArHUTHOTO U3JIy4YEHHUs, UCITyCKAEMbIX aTOMHBIMU SAPaMU
2) BJIEKTPOHOB
3) simep aTOMOB TeNHs



Bapuaunr — 4

3AJAHUE Ne 1.
YcTaHOBUTE COOTBETCTBUE MCXKOY Q)HSH‘ICCKI/IMI/I IMOHATHUEM U OIIPCACIICHUEM. HCHa JCIICHUSA

U3MEPUTEIIBHOTO MTpUOOopa ompeaessiercs . ..

1)

3)
4)

BAPUAHTBI OTBETOB:

OTHOIIICHUEM TpHUea U3MEPEHUN K YUCITY JIeTIeHUH IIKajIbl Tprudopa
OTHOIIICHHE MepeMeIlleHus yYKa3aTess Nprudopa K 3HAUYEHUIO U3MEPSEMOM BETMUNHBI, BbI3BaB-
el 3TO NEPEMEILICHUE
Kak npomsBeneHre kodduimenta CThIOEHTA HA YHCIIO JISJICHUHN IIKAJIBI MpUOopa
MPOU3BEACHUEM TIpeJieNia U3MEPEHUH Ha YHCIIO JICTCHUH IIKaIbl Mpuoopa

3AJIAHHUE Ne 2.

Touka M nBMXETCS 1O CIMPAJIM B HANPABJICHUH, YKa3aHHOM cTpelikoil. HopManbHoe ycko-

PEHUC IO BEJIMYUHEC HEC U3MCHSCTCH. HpI/I O9TOM BCIMYHNHA CKOPOCTH ...

1)
2)
3)

R BAPUAHTBI OTBETOB:

YBCIIMIUBACTCA
YMCHBIIACTCA
HC U3MCHACTCA

3AJIAHHUE Ne 3.
3aBHCHMOCTH KOOPAMHATEI X TeNIa OT BpeMeHH! umeeT Bua x = / + 2t + 3. Uemy paBHa 1po-

€KIMs CKOPOCTH Tesa Ha ocb OX B MOMEHT BpeMeHU ¢ = 3 ¢ IPU TAaKOM JIBUKEHUH?

BAPUAHTHBI OTBETOB:
20 m/c
34 m/c
6 M/c
18 m/c

3A/IAHUME Ne 4,
Bec Ttena — oto cuna ...
BAPUAHTHBI OTBETOB:

C KOTOPOH TeJIO JEHUCTBYET Ha ONOPY WU IIOJBEC
rPaBUTAIMOHHOIO B3aMMOJICHCTBHS MEXKIY TEJIOM U 3eMIIEH
C KOTOPOM Onopa WK MOJBEC IEUCTBYET HA TEIIO

C KOTOPO# B3aMMOJICUCTBYIOT JIBa TeJIa

3AJAHHUE Ne S.



[Ipu pacuere MOMEHTOB MHEPIUU Tella OTHOCUTENIBHO OCeH, HE MPOXOIAIIUX Yepe3 LEHTP

Macc, ucnonb3ytor teopemy llltelinepa. Eciam ock BpareHus: TOHKOCTEHHON TPYOKH TEPEHECTH U3
[IEHTpa Macc Ha 00pasyromyto (puc.), TO MOMEHT UHEPIIUKA OTHOCUTEIHLHO HOBOW OCH YBEIHYUTCS B

1)
2)
3)
4)

BAPUAHTBI OTBETOB:
2 paza
3 paza
4 paza
1,5 paza
3AJIAHHUE Ne 6.

CroiHoM U okl (TpyOKa) HUIHHIIPHI, UMEIOIIKE OJMHAKOBBIE MAcChl U PAINyChl, CKAThI-

BaloTcs 0€3 MPOCKalIb3bIBaHUS C TOPKH BbICOTOM h. Toraa BepHbIM yTBEp:KI€HUEM OTHOCUTENBHO Bpe-
MEHHU CKaThIBAHUSI K OCHOBAHUIO TOPKU SIBJISIETCS CIEAYIOIIEE:

1)
2)
3)

BAPHUAHTBI OTBETOB:
OBICTpEE CKATUTCS CIIONIHON ITUIUHAD
OBICTpEe CKATUTCS TOJBINA IUTHH]IP
00a Tera CKaTATCsS OJHOBPEMEHHO

3AJJAHHUE Ne 7.

Kocmuueckuit kopaliib IETUT CO CKOPOCTHIO, COM3MEPUMOM CO CKOPOCTHIO cBeTa. Ecnu onuH

KOCMOHAaBT, OTHOCUTCJIBHO BTOPOT'O, TIOBOPAYUBACT CTCPIKECHDb N3 BEPTUKAJIBHOI'O ITOJIOKCHUA B I'OPU-
30HTAJIBHOC, TO OTHOCUTCIIbHO BTOPOT'O CTCPIKCHD ...

1)
2)

1)

BAPUAHTBI OTBETOB:
CTaHEeT KOpodYe
CTaHEeT JJINHHEe
JUTMHA HE U3MEHUTCS
3AJIAHHUE Ne 8.

MOI[CJ'II) HACAJIbHOIO ra3a 3akjIiro4acTcia B TOM 4TO ...

BAPUAHTDBI OTBETOB:
pa3Mepbl MOJIEKYJI MaJibl 110 CPABHEHUIO C MEKMOJIEKYIISIPHBIM PACCTOSIHUEM
MEXy MOJIEKYJIAMU YYUTBIBAIOTCS CHJIBI IPUTSDKEHUS U OTTAIKUBAHUS



3) »Hepruei IBHKEHUS MOJIEKYJI MOKHO ITpeHeOpeydb
4) MoJeKyJibl IPEACTABISAIOTCS TBEPIBIMU

3AJJAHHUE Ne 9.

CpenHss KMHETHYECKas SHEPrus MOJIEKYJbl MAEaIbHOIO raza npu Temmeparype 1 paBHa
.
g=—kT ) .
2 . 3xaech ,i=nptne +2nk, TAC Ny, Nep, Ni, — YUCIIO CTETICHEH CBOOO/IBI MOCTYNATEILHOTO, BPAIIla-
TEJILHOTO M KOJIEOATEIIbHOTO IBUKEHUN MOJIEKY bl [IpH yCloBUH, YTO UMEIOT MECTO TOJBKO MOCTY-
naTeabHOE U BpalllaTeJIbHOE ABMXKEHME, 171 Bogopoaa (Hz) uucio 7 paBHo ...

BAPUAHTDBI OTBETOB:

3AJAHHUE Ne 10.

Ha pucynke n3obpaxen mukia Kapuo B koopaunarax (P,V). M3orepMuueckoe pacmmpenue
MPOUCXOUT HA dTAre ...

v

BAPUAHTBI OTBETOB:
H1-2
2) 4-1
3)2-3
4)3-4

3AJIAHHUE Ne 11
Asnenune quddy3un ©MeeT MECTO ITPU HATMYUU TPAJIUCHTA ...
BAPUAHTBI OTBETOB:
1) KOHIIEHTpauu
2) TemmepaTypsl
3) CKOpOCTH CJIOEB KHUAKOCTU WU ra3a

3AJAHHUE Ne 12

Toueunslii 3apsim +¢g HaXoOUTCS B IEHTpe cdepuueckoi MOBEepXHOCTU. Ecnm n00aBUTH 3apsin



—
+gBHYTPb Cephl, TO MOTOK BEKTOPA HANPSKEHHOCTH NIEKTPOCTATHYECKOTO MO & depes moBepx-
HOCTH CEpHI...

BAPUAHTDBI OTBETOB:

1) yBenmuurcs
2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJAHHUE Ne 13

[Tone cozmano 6€CKOHEYHON PaBHOMEPHO 3apsHKEHHOMN TIOCKOCTHIO C ITOBEPXHOCTHOM TIJIOT-
HOCTBIO 3apsifia —C. YKaKUTE HANpPABJICHHE BEKTOpPA HAMPSKEHHOCTU 3JIEKTPUUECKOrO MOJISI B TOUKE
A ¥ HampaBJICHHE YBEJIMYEHUS MOTEHIMAa B TOUKE A.

BAPUAHTDBI OTBETOB:

1) 4u?2

2) 1u3

3)3ul

4) 2u4

3AJAHHUE Ne 14
Ha pucyHke npencraBiieHa 3aBUCUMOCTh MArHUTHOTO ITOTOKA, POHU3BIBAIOIIETO HEKOTOPBIN 3a-
MKHYTBII KOHTYp, OT BpeMeHHU. D/IC MHAYKIIMH B KOHTYpPE MOJIO0XKUTENIbHA U 110 BETMYNHE MUHU-
MaJjbHa Ha UHTEpBAJe. ..
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BAPUAHTBI OTBETOB:

4) D
S)E
3AJIAHME e 15



OTHOCHTENBHO CTATUYECKUX MarHUTHBIX MOJIEH CIPAaBEUIMBBI YTBEPIKICHU:
BAPUAHTBI OTBETOB:

1) MarautHoe mose JeiCTBYeT TOJIbKO Ha JBUKYITUECS dICKTPHUUECKHUE 3aPsIbL.
2) MarauTHOE ToJIe SIBIIICTCS EHCTBYET TOJBKO HA MOKOSIINAECS 3apsiIbl.
3) [ToTok BekTOpa MarHUTHOW MHIYKIIMH CKBO3b MPOU3BOIBHYIO 3aMKHYTYIO TTOBEPXHOCTh
OTJIMYEH OT HYJIA.

3AJIAHHUE Ne 16

I'paduk nBUKEHUS MPU TAPMOHUYECKUX KOJICOAHMSX ...
BAPUAHTBI OTBETOB:

1) skcnonenma
2) cunycouoa
3) mapabona
4) runepbomna

3AJIAHME Ne 17

CKI1agpIBarOTCs JBa TAPMOHUYECKHX KOJEOAHUS OJHOTO HAMPABICHUS C OJMHAKOBBIMHU YacTOTaMH U
paBHbIMH aMITUTyAamMu Ao. [Ipu pazHoctu pa3z Ap = m aMIIuTyAa pe3ylbTUPYIONIEro KojeOaHus
paBHa...

BAPUAHTBI OTBETOB:

1) 0

2) Ao.
3) 2 Ao
4) 3 Ao.

3AJIAHME Ne 18
HOHepe‘IHBIMI/I BOJIHAMU U3 Hepe‘-II/IC.HeHHBIX HUKEC BOJIH ABJIAIOTCA ...

BAPUAHTDBI OTBETOB:

1) pagroBOJTHBI
2) 3ByKOBBIE BOJIHBI B BO3/yX€E
3) yabTpa3ByKOBBIE BOJIHBI B )KUIKOCTH

3AJAHHUE Ne 19
MOHOXpOMAaTHYECKUM Ha3bIBACTCS CBET ...

BAPUAHTDBI OTBETOB:

1) onHOM OIpeieIEeHHON U CTPOrO MOCTOSIHHOM YacTOTHI
2) mo00¥ 4acTOThI

3) B BUIUMOM JMaIia30He JJIMH BOJH

4) pactipOCTpaHSIOIINIICS B BaKyyMe

3AJAHHUE Ne 20



SIBnenne AUCTICPCUN Ha6moz[aeTc;1 B IpUPOAHOM SABJICHUH ...

BAPUAHTBI OTBETOB:

1) panyra
2) pagy>KHbl€ KapTUHBI HA MBIJILHOM TTy3BIpe

3) ceBepHOE CUsIHUE
3AJJIAHHUE Ne 21

JInuHa BOJHBI, MPUXOJAIIASACS HA MAKCUMYM CIEKTPAJbHOU MIOTHOCTH H3JTy4aTeIbHOCTH
(I'\), ymenbmnace B 2 pasa. [Ipu 3Tom Temneparypa tena ...

BAPUAHTBI OTBETOB:
1) ymenbmnnacs B 4 pasza
2) yBenuumiach B 2 pasa
3) yBenuumiiack B 4 paza
4) ymeHbIIUJIACh B 2 pasza
3AJTAHHUE Ne 22

IIpu nepexonax 31€KTpOHA B aTOME C OJIHOTO YPOBHS Ha IPYIroM 3aKOH COXPaHEHHSI MOMEHTA
UMITYJIbCA HAKJIAIbIBACT OTIpeIeIeHHbIC OrpaHrueHus (TpaBuiio oT0opa). B sHepreruyeckom criekTpe

aToMa Bojiopoa (pucC.) 3anpeuieHHbiM TIEPEeX00M SBIISETCS. ..

;/“.

2

BAPUAHTBI OTBETOB:
1)3s—2s
2)3d-2p
3)4s—-3p
4)3s—-2p
3AJJAHHUE Ne 23

DJIEKTPOH W HEUTPOH ABMIKYTCA C OJMHAKOBOW CKOpocThio. [Ipu 3TOM myiviHA BOJIHBI i€

Bpoiins Gonpie ...



BAPUAHTBI OTBETOB:

1) y Helitpona
2) y 3JIeKTpoHa
3) IJIUHBI BOJH OJMHAKOBBI

3AJAHHUE Ne 24

Hecranmonapueim ypaBuenueM llpenunrepa siBnsieTcst ypaBHEHUE. . .

BAPUAHTBI OTBETOB:
B N
— A+, y, 2z, ) = ih—
1) 2 ot
2 2.2
d f+2;T(E—m—% - )w:ﬂ
2
Ay + L;I Eu =0
3) h
d? 211
T Ep =0
4) dx H
3AJIAHUE Ne 25
dotoH — 1TO YacTHLa ... IOJIA.
BAPUAHTBI OTBETOB:

1) TpaBUTAIIMOHHOTO
2) DIIEKTPUYECKOTO

3) MarHuTHOTO

4) »I1eKTpPOMAarHUTHOTO



