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1. Ilnanupyemble pe3yabTaThbl 00y4eHHUs 10 AUCHMILINHE,
COOTHEeCeHHbIE ¢ IJIAHMPYEeMBbIMH pe3yabTaramMu ocsoenus OITOII

1.1. Hean 1 3212494 AU CHUNJINHBI

bakanasp mno wnHanpaeimenuro 35.03.07 TexHomorusi NPOW3BOACTBA U MEpPepadOTKH
CEJIbCKOXO3SMCTBEHHOW  NMPOAYKLIMU  JIOJDKEH OBITh  TOATOTOBIEH K  PEIICHHIO  3a/1ad
npodecCHOHAIIbHON  JIESTEIbHOCTH  CIEAYIOIIMX TUIIOB: MPOU3BOJICTBEHHO-TEXHOJIOTHUECKHIA,
OPraHU3aLMOHHO-YIIPABICHYECKUI U HAYYHO-UCCIIEI0BATENbCKU M.

Heap aucuumiuHbl — GOPMUPOBAHUE TEOPETHUYECKUX 3HAHUM, MPAKTHUYECKUX YMEHUU U
HABBIKOB B 00JIaCTU (PU3UKHU, HEOOXOAMMBIX JUIS PELICHUS KOMIUIEKCHBIX 3ajiad 10 OpraHu3aluu
NPOM3BOJCTBA M  NEpepabOTKE CEeIbCKOXO3SHCTBEHHOW TMPOAYKIMH B  COOTBETCTBHUH C
bopMupyeMbIMU KOMITETEHIUSIMHU.

3agauu IMCUMILINHBI

- u3yuyeHue (U3NYECKUX SIBJICHHM, 3aKOHOB W TIPaHUIl UX MPUMEHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PU3NYECKUMU BEIIMUYUHAMU, UX OMPENCICHUSIMHU, (PU3MIECKIM CMBICIIOM, CITIOCO0aMU U
€IMHULIAMU U3MEPEHHUS.

- [puOOpeTeHHe HAaBBIKOB pPabOTBI ¢ mpubopamMu © 000pyrOBaHHEM (U3NYECKOM
1ab0opaTopuu; HAaBBIKOB UCTIOIB30BAHMSI PA3TUYHBIX METOIUK (DPU3HUUECKUX U3MEpPEHUll 1 00padoTKu
IKCIICPUMEHTAIBHBIX JIAHHBIX; HABBIKOB IIPOBEACHUS aJICKBATHOTO (PU3HUYECKOTO MOJICITUPOBAHHUS.

- MPUMEHEHHE B CBOCH MPAKTUYECKOM AEATEIbHOCTH 3HAHUU MO (PU3HMKE JUIS pelleHUus
TEOPETHUYECKUX U MPOU3BOJACTBEHHBIX 3a/1a4.

1.2. KoMneTeHMH ¥ HHANMKATOPBI UX JTOCTHKEHUI
OIIK-1 CrniocoGeH pemiarh THIOBBIE 3a7a4l MPO(ECCHOHANBHOMN AEITeTbHOCTH Ha OCHOBE
3HAHWA OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX, €CTECTBEHHOHAYYHBIX U OOMICTIPO(ECCHOHATBHBIX
JUCITUILIMH C MPUMEHEHHEeM HH()OPMallMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUN

Kon n HaumeHnoBanue ®opmupyemsle 3YH
WHAUKATOPA JOCTIKCHHUS
KOMIICTCHIIUN
NJ-1. OIIK-1 3HAHUA OO0yyaromuiicst JODKEH 3HaTh OCHOBHBIC (PM3UICCKHUC SBICHMUS, 3aKOHBI
Pemraer tumoBkle 3agaun Y TPAHUITBI KX TPUMEHIMOCTH; OCHOBHBIC (PU3MUYCCKUE BENINHBI U
npodecCHOHaTFHON (u3IYeCcKre KOHCTAHTHL, X OTPeeNICHNs, (PH3HIECKUI CMBICH, CITIOCOOBI
JIeITeIbHOCTH Ha OCHOBE Y SIVHHIIB KX U3MEPEHUS; GYHIaMEHTAIBHEIC (DH3HIECKUE OITBITHI U X
3HAHUH OCHOBHBIX 3aKOHOB POJb B pa3BUTHH HAyKH; Ha3HAYEHUE W MPUHIIUIIBI ICHCTBUS BAKHEUIITHX
MaTeMaTU4ECKHUX, ¢dmsuueckux npudopos (b1.0.13, OTIK-1 - 3.1)
€CTECTBEHHOHAYYHBIX YMEHHUs OOy4aromuics T0JDKeH YMETh 00BSICHUTh OCHOBHBIE HAOIIOIaeMbIe
JIUCIUIUIMH C TIPUMEHEHUEM MPUPOHBIE U TEXHOTEHHBIE SBICHUS U 3PPEKTHI C TTOZUIHH
MH(POPMAITUOHHO- GbyHIaMeHTaIbHBIX (PU3MISCKUX B3aUMOICHCTBHIA; yKa3aTh, KAKKe
KOMMYHHUKAITUOHHBIX 3aKOHBI OMKCHIBAIOT JAHHOE SIBJICHUE WITH d(P(PEKT; UCTOIKOBHIBATh
TEXHOJIOTHH CMBICH (PU3NYECKUX BEJIMUMH U MOHATHIH; paboTaTh ¢ mpubopamMu u

obopynoBanreM Gpu3nIecKoi 1ab0paTOPUH, UCTIOIB30BATH METO/IBI
aJIEKBATHOTO (PU3MUYECKOTO MOJICITUPOBAHUS JIUISL PEIICHHS THIIOBBIX
3aja4 npodeccuonansHoit nesirensHoctr (51.0.13, OIIK-1 - V.1)

HaBbIKH OOyuaromuiics: TOJDKEH BIIaIETh HABBIKAMHU HCIIOJIB30BAHHS OCHOBHBIX
001epU3NIecKnX 3aKOHOB M IPUHIIUIIOB JUTS PEIICHHS TUIIOBBIX 3a1a4
podecCHOHATBHON IS TeTbHOCTH; HaBbIKaM{ TIPUMEHEHHSI OCHOBHBIX
METOJI0B (PM3MKO-MaTeMaTHUECKOTO aHAIN3a JUIS PEIICHHS] THITOBBIX
3aj1a4 Ipo(heCCHOHANBHOMN JIeSITeIbHOCTH; HABBIKAMH MTPABUIIbHOMN
9KCIUTyaTalliy OCHOBHBIX PHOOPOB 1 000py/I0BaHUS (PH3HMIECKOM
naboparopuu; 06pabOTKH U HHTEPIIPETUPOBAHNS PE3yIBTATOB
skcnepumenta (b1.0.13, OTIK-1 - H.1)

2. MecTo mucuunanHbl B cTpykrype OITIOIT
JucuuruimHa «®Pu3nKa» OTHOCHUTCS K 00s3aTelIbHOM YacTH OCHOBHOM mpodeccuoHambHOM
oOpa3zoBarenbHOI porpammbl OakanaBpuara (51.0.13).




3. O0beM TMCUMIIMHBI M BU/IbI YUeOHOH padoThI

O0bem JAUCHUITIIMHBI «DusznKa

cocrasisier 4

3aueTHbIX enuHuibl  (3ET),

aKaJeMUUYecKuX Jaca (nanee yacon). JlucuuminHa uzyqaercs B 1 u 2 ceMecTpe.

3.1. Pacnipenesienne 00bemMa TMCUUIIMHBI 110 BUAaM YU4eOHOH padoThl

144

Bun yae6HO# paboThI

KonnuecTBo yacos

KonTakTHas pabora (Bcero) 16
B mom uucne:
Jlexyuu (J1) 8
Jlabopamopmuvie 3auamus (J13) 8
Konmponv camocmoamenvrotl pabomwl (KCP) -
CamocTosiTesibHasi padora odydarommuxcs (CP) 119
KonTpoJb 9
Hroro 144
3.2. Pacnipeesienne yueOHOro BpeMeHH 10 pa3jaesiaM U TeMaM
B TOM YHCIIC A
Ne H Bcero KOHTaKTHas paboTa g
oMb aMMCHOBAHHUE Pa3zielia U TeMEI 4ACOR CP z
J J3 KCP g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka
1.1 Marepus. JBmxenune 3 3 X
12 W3mepenune nuHENRHBIX pa3MepoB 3 3 X
HpEeIMETOB
13 V3mMepeHne NpoMeXyTKOB BPEMEHH 3 3 X
CEKYHIOMEpPOM
1.4 DJIeMEeHTHI MOCTYNATEIFHOTO ABIKCHUS 2 2 X
1.5 ITpoBepka 3akoHa COXpaHEHUs UMITYJIbCa 3 3 X
1.6 3akonbl Hetotona. Cuiibl B npupoJie 3 3 X
1.7 DJIeMEeHTHI BpalaTeaIbHOTO JBUKCHUS 4 4 X
18 W3y4enune 0CHOBHOTO 3aKOHA JIMHAMUKHU 3 3 X
BpalleHHs
1.9 DneMeHTHI KoJie0aTesIbHOE JIBHIKEHUE 3 3 X
HccnenoBanue konebaTeasHOTO
1.10 JIBHDKEHUsI, U3MEPEHHE YCKOPEHHUsI 2 5 <
cBOOOJTHOTO MAJACHUS IPU TOMOIIN
MasiTHHKa
1.11 MexaHH4YeCKHe BOJHBI 3 3 X
112 OCHOBBI CIIEIMATIBHON TEOPUH 4 4 «
OTHOCHUTEJILHOCTH
Paszzen 2. MonekyinsipHast GU3UKa U TEPMOIMHAMHKA
21 OCHOBBI MOJICKYJISIPHO-KHMHETHYECKOM 2 5 <
TeopuH. SIBIeHHs epeHoca
2.2 MonekyssipHBIC SIBICHUS B ra3ax 3 3 X
2.3 MoeKyssipHBIC SBICHUS B KHJIKOCTSIX 3 3 X
2.4 UccnenoBanne TedeHUs BI3KOM HKUIKOCTH 2 2 X
HccnenoBanue CBOKWCTB MOBEPXHOCTHOTO
25 CJI0S KHUAKOCTH, H3MEpEHHe 3 3 X
k03¢ duIrieHTa TOBEPXHOCTHOTO
HaTSDKCHHUS JKUJIKOCTH
2.6 MornekynsipHble sIBICHHsI B TBEPJbIX TeIax 3 3 X
2.7 W3zyuenue 3akoHa ['yka 3 3 X
2.8 HccnenoBanue Monynst ynpyrocTu 3 3 X
2.9 IlepBoe Hauan0 TEPMOAUHAMUKH 4 4 X
2.10 Bropoe Hauaso TepMOJMHAMUKI 3 3 X
Pasnen 3. DnexkTpudyecTBO U AIEKTPOMArHETU3M
3.1 OIeKTpuuecKoe NoNie B BAKyyMe 2 2 X
3.2 BemectBo B 3J€KTpUYECKOM TTOJIE 3 3 X




Onexrpuueckue nenu. Vzmepenue

3.3 (U3MYECKUX BEINYUH PUOOpaMH C 3 3
0003HaYEHHBIM KIJIACCOM TOYHOCTH

34 ITocTostHHOE MarHUTHOE MOJIE B BAKyyMe H 4 4
BEIECTBE

35 HccnenoBanne MarHUTHOTO HOJIS 3 3
MOCTOSTHHOTO MarHuTa

36 JiBrKeHHe 3apsKeHHBIX YacTHIl B 4 4
JNMEKTPHYECKOM M MArHUTHOM II0JIE

3.7 [ToCTOSIHHBIN STIEKTPUIECKAN TOK 3 3
HccnenoBanne 3MeKTPONPOBOTHOCTH

3.8 MOy TIPOBOAHUKOB. M3ydeHne 3 3
TIOJIYTIPOBOAHUKOBOTO JIHOJIA

39 3J‘IeKTpOMaF}-II/ITHa$I HHIYKIHS 3 3
NIepeMEHHBIH AJIEKTPUIECKUI TOK
HccnenoBanye nepeMEHHOIO U

3.10 BBINPSIMIIEHHOTO TOKA IIPU ITOMOIIU 2
ocuwniorpaga

3.11 DJIeKTpOMarHUTHOE 1oJje 3 3

Pasnen 4. OnTuka

4.1 OCHOBBI F€OMETPUYECKON ONTUKH 4 4

42 W3mepenune pa3MepoB MaJIbIX 0OBEKTOB 2
IIPY TIOMOLIH MUKPOCKOTIA

43 W3mepenue npenena paspeiieHus 3 3
ONTHYECKOTO MpUbopa

4.4 Jucnepcus 3 3

4.5 BonHoBbIe cBolcTBa cBeTa 2
HccnenoBanne BOJTHOBBIX CBOICTB CBETa,

4.6 HU3MEpeHHUe JUTNHBI CBETOBOH BOJHEI IIPH 3 3
MIOMOIIN TU(PPAKIMOHHON PEIIETKH

47 I'pamynpoBka cieKTpocKomna 3 3
HCCIIE0OBAHNE CIEKTPOB
W3zydenne nonsipumMerpa, i3MepeHne

4.8 KOHIICHTPAIIUH PaCTBOPOB ONITHYECKU 3 3
aKTHUBHBIX BEIIECTB

4.9 KBaHTOBEIE CBOWICTBA CBETA 4 4

Paznen 5. KanroBas ¢u3nka. ®u3nka atoMa H aTOMHOTO sIpa

5.1 OCHOBBI KBaHTOBOW MEXaHHUKH 4 4

5.2 OCHOBBI aTOMHOM (hU3HUKH 3 3

53 OcHOBBI (PM3UKH aTOMHOTO S1/1pa U 3 3
9JIEMEHTAPHBIX YaCTHII
KonTpons 9 X
OO6111as TPYI0EMKOCTh 144 119




4. CTpPyKTypa U cofepKaHue JUCHUIIIMHBI

4.1. Conep:xkanue JUCHUNIMHBI

Pasnen 1. Mexanuka

Marepus. /IBukenue

Marepus. Buael marepuu: BelecTB M 1oJie. BHUIbI B3aMMOJEHCTBHN: IPaBUTALMOHHOE,
JNIEKTPOMarHUuTHOe, cinaboe, cuiabHOe (sanepHoe). JIBmwxkenue. DOpMbl JABMKEHUS MAaTEpUU:
du3nueckas, XUMU4ecKas, OMOJIIOTHYecKasi, coluanbHas. B3auMocBsa3p GopM IBHXKEHUS MAaTEpUU.
®dusuka. Bzaumocss3b Gpusnku ¢ npodeccueii.

DJIeMEHTBI OCTYNATEeIbHOI0 IBUKECHUS

Cucrema orcuera u cucrema koopauHar. Panmyc-sextop. Tpaekropus. Ilyts.
Ilepememenue. Bektop mnepememienuss. CpenHssi CKopocTb. MTrHOBEHHasi CKOpOCTh. BekTop
ckopoctu. Cpeanee yckopenue. MruoBeHHOe yckopenue. Bektop yckopenus. 3akonsl HproToHa.
Macca. Cuna. Bektop cwibl. Wmnynbc. Bekrop wumnynbca. 3akOH COXpaHEHUS HWMIYIIbCA.
OCHOBHOE ypaBHEHME [MHAMUKHM I[IOCTYNATEJIbHOIO JBMXKEHUA. KuHeTuueckass dSHeprus.
[lorennmansHass oHeprus. [lomHas wmexaHuueckass »SHeprus. 3aKOH COXPaHEHUs IOJHOU
MeXaHH4YEeCKOH 3Hepruu. PaboTa mocTostHHOM cuitbl. MOIIHOCTB.

DJIeMeHThI BPaIaTeJIbHOI0 ABHKEHHUS

VYron nosopora. CpenHsis ymioBasi CKOpOCTb. MTrHOBEHHasl YIVIOBasi CKOpOCTb. Bektop
yroBoi ckopocTH. CpengHee ymioBoe YCKOpeHHe. MrHOBEHHOE YINIOBOE YCKOopeHue. Bekrtop
YIJIOBOTO yCKOpeHHs. LleHTpocTpeMuTenpbHOe, TAHTEHIHAIBHOE U IIOJIHOE yCKOpeHus. Bpamienue
TBEpAOrO Tejla BOKPYI HENOJABWKHOM ocu. MoMeHT umiynbca. Bekrop MoMmeHTa uMIyibca.
Mowment mHepuuu. Teopema Ilrelinepa. MomeHT cuibl. Bexktop momeHTta cuibl. Ilnedo cuisl.
OCHOBHOE ypaBHEHHE BpallareIbHOTO ABMXKEHUSA. KHHeTHueckas »HEprus Bpallarollerocs Teia.
[TonHas MexaHWYECKasi SHEPrus BPALIAIOLIETOCs Tejla. 3aKOH COXPaHEHMs MOJTHONW MEXaHMUYEeCKOU
SHEPruu Bpaiarouierocs rena. Pabora mocTosHHOM CHITBL.

DJIeMeHTBhI K0/1e0aTeJIbHOT0 ABUKeHH S

[lepuognueckue konebanus. ['apmoHuueckue KojeOaHus. YpaBHEHHE TapMOHHYECKHX
koneOanmii. Cmemenune. Yacrora. Ilepmon. Amrummryna u (asza. OmpeneneHue aMIUIATYIbl U
HayalbHOW (hazbl KoleOaHW W3 HayalbHBIX ycIOBUU. Bunabl konebaHuii M MX ypaBHEHUS.
[Ipy>KMHHBI MasTHUK. YPaBHEHHE [BWKCHUs IPYKUHHOIO MasTHUKA. Yacrora M HepHOA
KoneOaHul TPYKUHHOTO MasTHUKA. DU3NUYecKUid M MaTeMaTU4eCKUd MAasTHUKU. YpaBHEHHS
JIBUKEHUS] (PU3MYECKOT0 U MaTreMaTH4ecKoro MasTHUKOB. Yacrtora W mepuoj KosieOaHMM
(GU3M4EeCcKOro 1 MaTeMaTHYECKOr0 MasiTHUKOB.

Mexannueckue BOJHbBI

BonHoBo#l mpouecc. YcioBUS BO3HUKHOBEHUS MEXAaHWYECKOM BOJHBL. JlJIMHA BOJIHBI.
CxkopocTh pacnpocTpaHeHus BojHbL. YacTtoTa BoSHBI. B3anMOCBS3b JUIMHBI BOJIHBI, CKOPOCTU H
qacToTel. MHTeHCHMBHOCTb. CBOICTBA MEXAaHMYECKMX BOJH: OTPaXEHHE, IPEIOMIICHHE
(pedpakmusi), moromeHne, uHTepdepeHiuda. TUMBl MEXaHWYECKUX BOJH: MPOJIOJIbHBIE,
HoTnepevHsble, IIoCcKue, chepuyeckue, Oeryume, CTosume.

OcHOBBI CIeNMAILHON TEOPUH OTHOCUTEIBHOCTH

[Ipyauun otHocutenbHOCTH ['anmunes. OCHOBHOE NOJIOKEHHE TEOPUU OTHOCHTEIBHOCTH.
[Toctynaret CTO Oiinmreiina. [IpeobpazoBanust JlopeHma. PensiTHBUCTCKUN 3aKOH CIIOKEHUS
ckopocTe. (OCHOBHOM 3aKOH PEIATUBUCTCKOW JHMHAMUKM MarepuaJbHOM TOYKU. 3aKoH
B3aUMOCBS3M MEXITY MacCON U CKOPOCTBIO. 3aKOH B3aNMOCBSI3U MacChl M SHEPTUMU.

Pazgesn 2. MoJiexyasipHasi pu3znka ¥ TEepMOIMHAMMKA

OcHoBBI Mos1eKyIsIpHO-KUHeTH4YecKoil Teopuu (MKT). SIBiienus nepenoca

OcHoBHoe ypaBHeHne MKT nins uneansHoro rasza. YpaBHEHHE COCTOSIHUS MJI€AIbHOTO rasa.
VYpaBuenue MenpaeneeBa-Knaneipona aiist uaeansHoro rasza. [loctossnaas bonbimana. @usnyeckuii
cMmbicn noctostHHOM Bonbuimana. [lepBoe nonoxkenne MKT. Monekyna. Atom. Bropoe nonoxxenue
MKT. Bpoynosckoe aBmxenue. J[duddysus Bemect. Tperbe mnonoxkenue MKT. I'padux
3aBHCUMOCTU CHJIBI B3aUMOJAEUCTBUS OT PACCTOSHHS MeXAy Mosekyinamu. HamGonee BeposiTHas
ckopoctb. CpenHss KBaapaTuuHas ckopocTh. CpenHsisi apudmeTndeckas ckopocTb. Kpusas
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pacnpeneneHuss MOJIEKYNI UIEalbHOro raza mo CKopoctTsaM. [IoHsTHE «sBIIEHHs MepeHocay. 3aKOoH
Quka. [lpumepsr auddy3un BemecTB, HAXOMAMIMXCS B PA3IMUHBIX arperarHbIX COCTOSHUSX.
TeronpoBogHocTh. 3akoH Dypwe. I[lpumepsl TEMIONPOBOAHOCTH. BS3KOCTh WM BHYTpEHHEE
tpenue. 3akoH HeroToHa. KoadduimeHT BA3KOCTH KaK XapaKTEPUCTHUKA CBOWCTB KHIKOCTEH.

MoviekyJIsipHBIe SIBJICHHS B TeJIax

[Tonstue «ra3oobpa3zHoe cocTosiHME BeuiecTBay. M3orepmudeckuil npouecc. 3akoH bois-
Mapwuorra. ['paduku n3orepmudeckoro nporecca. M3zobapuueckuit mpouecc. 3akon [eii-Jlroccaka.
I'paduxu wu3obapuueckoro mnpomecca. M3oxopuueckuit mnporecc. 3akon Ilapmsa. ['paduxu
M30XOpUYEcKoro mporuecca. Aaunabarusiii npouecc. YpaBuenue Ilyaccona. I'paduxu agunadaraoro
npouecca. [loHATHE <«OKMIOKOE COCTOSTHUE BELIECTBa». XapaKTep MOJIEKYISPHOTO JBUYKEHHUS B
KUJIKOCTSIX. [IOBEpXHOCTHBIN CIIOM B KUIAKOCTAX, MOJIEKYISIPHOE JABIECHUE U ITOBEPXHOCTHOE
HarspkeHue.  Koadduuuent mnoBepxHocTHOro HarskeHus. (CMauyuBaHME U HECMayMBaHHUE.
Kanmmuisipasie sinenusi, popmyna bopemnmu-Xiopena. [loHsaTue «TBepaoe COCTOSHHE BEIIECTBAY.
Kpucrannuueckue u amopdHble TBepible Tena. XapaKTep MOJEKYISIPHOTO IBUKEHUS B TBEPIBIX
tenax. Ilonarme «nedopmammsi», ee Buabl M TUNBL. 3akoH ['yka. Moayme ympyroctu Kak
XapaKTEPUCTHKA CBOMCTB TBEPABIX TEIl.

IlepBoe Ha4Ya/10 TEPMOAUHAMHUKH

Tepmonunamuka. TepMoanHamuyeckas cucrteMa. TuUlbl TEPMOAMHAMHYECKUX CHCTEM.
TepmonnHamuueckue apaMeTphl. TepmonnHamuueckoe COCTOSIHHE CUCTEMBI.
TepmonuHamuueckuii npouecc. Buapl TepmoanmHamuyeckux mnpoueccoB. Temmneparypa. CpenHss
KWHETHYECKasi PHEPTusl IBIDKEHUS Moiekyd. Ywcno cremenedd cBoOonbl. BHyTpeHHSIsT sHEprus
OJTHOTO MOJISI Taza U J00o0i Macchl raza. CrnocoObl M3MEHEHHs] BHYTPEHHEH YHEPIHMHU CHCTEMBI.
®u3nYecKuii CMBICI IIEPBOrO  3aKOHA TepMoAuMHaMuKH. [IpuMeHeHHMe 1epBOro  3aKkoHaA
TEPMOJMHAMUKH K U30IPOLIECCAM.

Bropoe Haya/10 TepMOAMHAMUKH

[ToHsATHE «TEIUIOBBIE ABUTATEIN». YCTpOUCTBO TeruoBoro aAurarens. [lukn Kapno. Pabora
terioBoro aBurarens. KosadduuueHt mnone3Horo JeHcTBUS TeIioBoro Asurarens. llyru
noBeimieHuss KIIJ[ rtemmoBoro nBurarens. [lonstue «oHTponus». IloHatue «oOparumblit
TEPMOAMHAMUYECKHIA TIPOIeCcC». ODHTPONHS HW3OJUPOBAHHOW CHCTEMBI TIpU  0OpaTuMoM
TepMonMHaMu4eckoM mporecce. I[loHsatue «HeoOpaTUMbIi TEPMOAMHAMUYECKUN MPOIECCH.
OHTpoNUsT H30JIMPOBAHHONW CUCTEMBI IpPU HEOOPATUMOM TEPMOJMHAMUYECKOM IIpOLECCE.
W3meHeHne SHTponMHM TIpH OOpaTUMOM M  HeoOpaTMMOM Mpoueccax. Bropoil 3akoH
TepMOoAuHaMUKH. [IpuMeHeHne BTOpOro 3akoHa TepMOAUHAMUKH K m3omnponeccaM. [ukn KapHo Ha
nuarpamme T-S.

Pa3ges 3 DiekTpruecTBO M 3JIEKTPOMArHeTU3M

JIEKTPHYECKOoe 1oJIe B BAKyyMe M BellleCTBe

OnexTpuYeckuil  3apsaj. OJNEeMEHTapHbI  dJIeKTpudeckud 3apsa. Bunael  3apsiios.
B3aumopelicTBue 3apsyKEHHBIX Tell. OiekTpusauus Tenl. 3akoH KyinoHa. 3akoH coOXpaHEHUs
anekTpudeckoro 3apsija. llonarue «onekrpuyeckoe moise». CBONCTBA AIEKTPUUYECKOTO IOJS.
Hanpsoxkennocts. Teopema Iaycca. Ilpunnmn cynmeprnosunuu nosneil. Ilorenuuman. PaGora momns.
IlonsiTne «poBOAHUK». I[IpOBOJHMKM B DIJIEKTPUYECKOM IMOJ€. SIBICHHE 3IEKTPOCTATUYECKOU
uHayKuuu. [onsatue «uaneKkTpuk». TUIIBI QUAIIEKTPUKOB: MOJISPHBIEC U HENOJAPHBbIE. JAUIEKTPUKH
B IeKTpuYeckoM noie. llomsapuzanms nuanekTpukoB. J(nManexkTpudeckas MPOHUIAEMOCTb CPEIbI.
CerHeToaNneKTpUKH.

ITocTOAHHBI 1EKTPHYECKUIT TOK

[ToHATHA  <«ONEKTPUYECKUH TOK», <«IIOCTOSHHBIM  DJJEKTPUYECKHM TOK».  YCIIOBUSA
CyIIECTBOBaHMUS  dJIeKTpuueckoro Toka. Cumma Toka. IInotHocTte Toka.  Hampsokenwue.
Conportusnenue. Pabora Toka. MomHocts Tok. Ilpupona Toka B meramuiax. 3akoH Oma s
OTHOPOAHOTO M HEOJHOPOJHOIO ydacTKa WeNmW, JUIsi IoJHOM nend. 3akoH Oma B
muddepeHnranbHoM  Bujae. TeruoBoe neifictBue Toka. 3akoH  Jxoyns-Jlenma. Ilpupona
JIEKTPUYECKOrO0 TOKa B Trazax. Monumzamms ra3oB. [lonsatue «nomynpoBomHUKW». Tumbl
IPOBOAMMOCTH: COOCTBEHHAs, TPUMECHasI, akuenTopHas. [loaynpoBogHHKOBbIE TPUOOPHI: AUOBI U
TPHUOABI — UX YCTPOHCTBO, IPUHIIMII PaOOTHI U IPUMEHEHHE.
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MarnuTHoe 1oJie B BaKyyme U BelllecTBe

[IonsiTne «MarHUTHOE TMOJ€». MAarHUTHOE B3aUMOJCHCTBUE NPOBOJHHUKOB C TOKOM.
Nunykiusa wmarnutHoro mnoniss. Cuna Awmnepa. MarHUTHBIE MOMEHT. MarHuTHbBIA MOTOK.
HanpsokeHHOCTh MarHUTHOTO moJis. MarHuTHas MpOHULAEMOCTh cpeabl. [Ipupoga marnerusma.
BemecTBa 1uaMaruuTHele, napamMaruuTHele, peppomarauTHsie. Touka Kropu.

DJIEKTPOMATHUTHAS MHAYKIHA U NePeMEHHBbIH JIEKTPUYECKUI TOK

SBnenne snekTpoMarHuTHOM uHAYKIMU. Onbir  @Dapages. 3axkon Dapanes s
NIEKTPOMarHuTHOW MHAyKuuu. Hanpasnenue umHaykuuoHHoro toka. IIpasuio JleHna m npasuio
npaBoid pyku. fABnenue camouHaykuuu. IC camomuaykuuu. MHIYKTHBHOCTH MNPOBOJHHUKA.
[Tonsitue «mepemenHbiii Tok». Ilomydenue mepemenHoro Toka. JlewcTByrommue (3¢QGhEeKTHBHBIC)
3HAUEHUS CUJIbI TOKA M HAINPSDKEHUS MepeMeHHOro Toka. COnmpoTHBIICHUE B IEMAX MEPEMEHHOTO
TOKAa: aKTUBHOE, HWHAYKTUBHOE, EMKOCTHOE U TmonHoe (umnenanc). Pabora W MOIIHOCTH
MEPEMEHHOTO TOKA.

JIeKTPOMATHUTHOE MOoJIe

[Tonsitue «anexkTpoMarHuTHoe nosie». OCHOBBI Teopuu MakcBeia st 3JEKTPOMArHUTHOTO
noJis. YpaBHeHUs1 MakcBesuia i 3JeKTpoMarHuTHoro nojis. Bekrop Ymoa-Iloiintunra. [lonstue
«OQIEKTpOMAarHuTHeIC KojeOaHus». KomebarenpHblii KoHTYp. KonmeHcatop. DIeKTpOEMKOCTh
KOHJIEHCATOpa. DHEPrusi dJIEKTPOCTATHUECKOTO MOJs KOHJEHCAaropa. DHEPrus MarHUTHOTO MOJIS.
DHeprusi ANEKTPOMArHUTHBIX Kosiebanuii. Yactora W mepuon coOcTBeHHBIX KoneOanmid. Illkama
AJIEKTPOMAarHUTHBIX BOJIH. J[Mama3oHbl 3JEKTPOMArHUTHBIX BOJNH. MICTOUHWKH 3IIEKTPOMArHUTHBIX
U3JIy4CHHUI. YCI0BUS BOZHUKHOBEHUS AJIEKTPOMArHUTHBIX BOJIH.

Paszgen 4. OnTuka

DJIeMeHTbI FeOMeTPHYECKOoil ONTUKHU

CBeToBoO#i Tyd. 3aKOH MPSMOJIUHEHHOTO pacnpoCTpaHeHus: cBeTa. AOCONIOTHBIN MMOKa3aTelb
npenomiieHusi. OTHOCHUTENBHBIN IOKa3arenb mpenomiieHus. OnTudeckas IUIOTHOCTh CPEIbI.
[Tpenenbublit yron npenomieHus. [Iporeccsl oTpakeHHUs W MPETOMIICHUS CBETa Ha IPaHUIE JIBYX
MPO3PAYHBIX CPell. 3aKOHBI TEOMETPUUECKON ONTHKHU.

BoJsiHOBBIE CBOJiCTBA cBeTa

[Tonstne «wHTepdepenuss cBera». KorepentHbie BONHBL CrocoObl  HAOIIONCHUS
untepdepenuu: onbIT FOHra, Ounpusmel Openens, 3epkana Openensi, HHTephepeHIHs Ha TOHKUX
IUICHKaX. Pa3HOCTh Xoma BOJH. YCIIOBHS BO3HUKHOBEHHUS MHTEPPEPCHIIMOHHBIX MAaKCHMYMOB U
MUHUMYMOB. OrmpeneneHue pe3yAbTUPYIOLIEH aMIUTUTYAbl KONeOaHWi TpH  HAJIOKEHUHU
KOTepeHTHBIX BOJIH. [loHsiTHe «udpakius». YCiIoBUS BO3HUKHOBEHHS MAaKCUMYMOB M MHHUMYM
mubpakiuu. Judpakuus cBera Ha AUQPAKIUMOHHON pemieTke. Mcnonp3oBanue audpakiinoHHON
pemieTkn IS U3MEpPEHUsl JUIMHBI CBETOBOM BOJIHBI. [lOHATHUS «ECTECTBEHHBIM CBET» U
«MOJSIPU30BaHHbIN cBeT». llomydeHne noiasipu3zoBaHHOTO cBeTa. 3aKOoH Maittoca A onpeneaeHus
WHTEHCUBHOCTH CBETA MPOIIEIIETO Yepe3 MOIIpU3aTop, aHAIU3ATOP, MOJSIPU3aTOP M aHAIU3aTop.
[lonsitue «mucnepcusi». llokazarens nperaoMieHus BewlecTBa. Buapl qucnepcuu: HOpMallbHas,
anomasibHas. [lonstue «cmektp». Buael crnektpoB. Crnektp mornomnieHus. CHEeKTp HCIyCKaHUS.
CmutonHsle, ATMHENYAThIE U MoJ0carbie CeKTpbl. CEeKTpaIbHbII aHaIN3.

KBanTOBBIE CBOIICTBA CBeTa

[Ipupona tennoBoro uznyueHus. IIoHATUS «0IHAsA U CHEKTpasbHas JydeUCITyCKaTelnbHas
CIIOCOOHOCTBY», «IIOJIHAsE M CIIEKTpajbHasl JIy4eloINIOIIaTesIbHasg CIIOCOOHOCThY», «abCONIOTHO
yepHOe Telo». 3akoHbl TeruioBoro wu3nydenus: Kupxroda, Credpana — bonbumana, Bumna.
3aBUCHUMOCTb CIEKTPAJIbHON CBETUMOCTH a0COJIOTHO YEPHOTO Teja OT JJIMHBI BOJHBL. [loHsTHE
«porordpdexr». Buapl ¢orosdpdexra: BHemHUN U BHyTpeHHHH. HaOmroneHue BHeEIIHEro
dororpdekra. 3axkoHsl BHemrHero Qorodddexra. YpaBHenue OiHmTelHa. Pabora BbIXOna
anekTpoHa u3 meramina. KpacHas rpanuna ¢orodddexra. Ombir Komnrona. 3akoH cOXpaHEHUs
uMmiynbsca anektpora. Onsit [1.H. Jlebenesa. JlaBnenue cBeta st aOCOMIOTHO Y€pHOTO, OEJI0ro H
3€pKaJIbHOTO TEa.

Pasnen 5. KBanToBasi pusuka. Pusuka aroMa 1 aTOMHOI0 S/ApPa

OCHOBBI KBAHTOBOI MeXaHMKH



Bomaer e bpoitns. @opmyna ae bpoitna. JQudpakmus 37€KTpOHOB W HEUTPOHOB B
kpucramuiax. Heompenenennoctu IeiizenOepra. CooTHoIIeHHE HeompeneneHHocTeld. BomaHoBas
bynkusa. Ypasuenus [lpenunrepa.

OcHoBbI aTOMHOM QU3NKH

Atomuctuueckas monesib. Monenb k. Tomcona. [lnanerapnas moaens atoma. IToctynarel
bopa. ®opmyna banbmepa. CnekTp u3iaydeHHsl aToma Bojgopona. Pagmyc opOMTBHI 35E€KTpoOHa.
CkopocTh 3J€KTpoHA. JHeprus aekTpoHa. CHEKTp SHEPruid 3JIEKTpOHA. YPOBHHM SHEPIUU.
KBanToBbIE 4MCIa: IIaBHOE KBAaHTOBOE YHCIO, OpPOMTANbHOE KBAHTOBOE YHCIO, MarHUTHOE
KBaHTOBOE YHCJIO, CIIMHOBOE KBaHTOBoe umcio. I[lpaBuna orbGopa. [punnun Ilaymu. [Tpunnun
MUHUMYyMa >Hepruu. [lepuoandeckas cucrema snemenToB .M. Menneneena.

OcHOBBI (PM3UKH aTOMHOTO S1IPA U 3JIeMEHTAPHbBIX YaCTHIL

Mogenu crpoenuss aromHoro sapa. OOo3HaueHue aromHbIX sifep. M3ortombl. M300aphi.
N3oronbl. [ledext maccel. DHeprus cBs3u. SnepHbie cuiibl. [loHATHE «PagHOAKTUBHOCTHY.
EctecTBeHHass paanoOakTUBHOCTb. VICKyCCTBEHHas paauOaKkTUBHOCTb. THIIBI pPaJMOAKTUBHOIO
pacnana: anbda-, Oera-, ramma-pacnaj. [lepuon momypacnana. 3akoH pagMOaKTHBHOTO pacraja.
[Tonsitue «sinepusie peakuum». Cxema sllepHOM peakuuu. TUIBI SAEPHBIX PEAKIUN: peakius
QHHUTWJISILUM, pEaKLUuu JeJIeHMsl slep, peakuuu cuHTe3a snep. IloHsTtue «onemeHTapHbIE
yactuubly». Krnaccudukamus sneMeHTapHbIX YacTHil. B3aumoneilcTBHe 3J€MEHTApHBIX YaCTHII.
KBapku. @yH1aMeHTAIIbHbBIE B3aUMOJACHCTBHS.

4.2. Conep:xkaHue JeKIui

Ne /m HaumMmeHnoBaHue nexumu KomnnuectBo
4acoB
1 OJeMeHTHI IOCTYNaTeNbHOTO ABHXKCHHUS 2
2 OCHOBBI MOJIEKYIISIPHO-KHHETHUECKOH Teopuu. SIBIeHNs epeHoca 2
3 DJeKTpUUECcKoe MoJe B BAKyyMe 2
4 BosHOBEIE CBOHCTBA CBETA 2
Hroro 8
4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHH
Ne n/n HanmenoBanue 1abopaTopHOTO 3aHATUSA Konmuectso
4acoB
1 HccnenoBanne xone6aTeTbHOTO IBIYKEHUS, H3MEPEHHE YCKOPEHHsI CBOOOHOTO MaieHUs 2
Ipy TOMOIIU MasATHHUKa
2 HCCHeZ[OBaHI/Ie TEUEHHUS BAZKOH XKHUOKOCTU 2
3 HccrieoBanue MepeMEHHOTO U BRIPSIMIIEHHOTO TOKA MPH MOMOIIH ocimiorpada 2
4 M3mepenne pa3sMepoB MabIX 0OBEKTOB IIPHU MOMOIIN MUKPOCKOIIA 2
Hroro 8
4.4. Conep:kaHue NPaKTHYECKUX 3aHATHI
HpaKTI/I‘{CCKHe 3aHATHUSA HE ITPEAYCMOTPCHBI
4.5. Buapl u coep:kaHue CaMOCTOATEIHHOMH PadoThl 00y4aOLINXCS
4.5.1. Buabl caMmoCTOSATEIbHON PadoThl 00yYAKOIIUXCS
Bun camocTosiTenpHOI paboThl 00y4arONTHXCs KonnyecTBo yacoB
CaMOCTOATENbHOE H3yUeHHE OTAETBHBIX TEM U BOIPOCOB 119
HToro 119
4.5.2 CoaepxxaHue caMOCTOSITEIbLHON padoThl 00y4al0IIMXCS
Ne /i HaumeHnoBanue tem KonngecTBo yacos
1 Marepust. J[Brmkenne 3
2 3MepeHue JIMHENHBIX pa3MepOB IPEAMETOB 3
3 V3mepenne MpOMEXYTKOB BPEMEHH CEKYHIOMEPOM 3
4 IIpoBepka 3aKOHA COXPaHEHHS HMITYJIbCA 3
5 3akonbl Hetotona. Cuiibl B ipupoe 3
6 OJIeMEeHTHI BpPalaTeIbHOTO JIBIKEHUS 4
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7 3y4eHne 0CHOBHOTO 3aKOHA JMHAMMKH BpPAILCHUs 3
8 DneMeHTHI KoJie0aTelIbHOe JBIKCHHUE 3
9 MexaHn4yecKHe BOJIHBI 3
10 OCHOBBI CHeIMATIbHOI TEOPHH OTHOCUTEIBHOCTHU 4
11 MorexynsipHble SIBI€HUS B ra3ax 3
12 MouteKkyinsipHble SBJIEHHS B )KUAKOCTSIX 3
13 HccnenoBanue CBONCTB MOBEPXHOCTHOTO CJIOSI XKUIKOCTH, U3MEpEeHUE K03 duiueHra 3
MOBEPXHOCTHOT'O HATSKEHUS! JKUJIKOCTH
14 MouteKyisipHbI€ SIBJICHHS B TBEPBIX TENaxX 3
15 Wzy4enue 3akona ['yka 3
16 HccnenoBanue MOIyIsl yIpyrocTi 3
17 IlepBoe Ha9aI0 TEPMOAWHAMUKH 4
18 Bropoe Hagano TepMOTMHAMUKA 3
19 BemecTBo B 3IEKTPHYECKOM ITOJIE 3
20 Onexrpudeckue nenu. Vizmepenne Gu3ndecKux BEIMIHH IpHOOpaMu ¢ 0003HAYCHHBIN 3
KJIACCOM TOYHOCTH
21 ITocTostHHOE MAarHUTHOE TIOJIE B BAKYYME H BEIIECTBE 4
22 VccnenoBaHne MarHUTHOTO IOJIS IOCTOSIHHOTO MarHUTa 3
23 JIBIKeHMe 3apsDKCHHBIX YaCTHIL B DJICKTPHIECKOM M MATHUTHOM ITOJIE 4
24 IToCTOSIHHBIN ANIEKTPUIESCKUNA TOK 3
25 HcenenoBanue 31eKTPONPOBOAHOCTH MOTYIPOBOJHUKOB. M3ydyeHne 3
HOJIYIPOBOJHHKOBOTO MO
26 DneKTpoMarHuTHAsI MHAYKIHMS U IEPEeMEHHbII DJICKTPHYESCKUI TOK 3
27 DJIEeKTPOMAarHUTHOE TI0JIE 3
28 OCHOBBI T€OMETPHICCKOI ONTHKA 4
29 M3MepeHne npefena pa3penieHns ONTHIecKoro npubdopa 3
30 Hucniepcus 3
31 HccnenoBanue BOMHOBBIX CBOWCTB CBETA, U3MEPEHUE AJIMHBI CBETOBOI BONHBI IPU 3
HOMOIIY T (DPAKIHMOHHOM PeIleTKH
32 ['panyrpoBKa CIIEKTPOCKOIA U HCCICAOBAHHE CIIEKTPOB 3
33 W3ydeHne nonspuMeTpa, i3MepeHHe KOHIICHTPALIMH PACTBOPOB ONTHYECKH aKTUBHBIX 3
BEILICCTB
34 KBaHTOBEIC CBOICTBA CBETa 4
35 OCHOBBI KBaHTOBOW MEXaHHUKH 4
36 OCHOBBI aTOMHOH (PU3HUKH 3
37 OCHOBBHI ()M3UKH aTOMHOTO S/Ipa U dJIEMEHTapHBIX YaCTHUI] 3
Hroro 119

5. YueOHO-MeTOAMYECKOI 00ecniedeHHe CAaMOCTOSITeIbHON padoThbl 00y4aroMXcs Mo
AUCHMILIHHE

YyeOHo-MeToquueckue pazpaboTku umerorcs B Hayunoit oubnuoreke ®I'60Y BO HOxHo-
VYpanbckuii ['AY:

1. ®usuka [DnekTpoHHBIN pecypc]: MeToauYecKHe yka3aHHs K Ja0OpaTOpHBIM 3aHATHIM
st oOydarommxcsi 1o HampasieHuto moarotoBku: 35.03.07 TexHomorust NpoOW3BOACTBA U
nepepadOTKH  CENIbCKOXO3SMCTBEHHOW — NPOAYKIMH, NpoQuiIb  MOATOTOBKHM:  TexHomorus
NPOM3BOJICTBA, XPAHEHUS M TEPepabdOTKH TMPOAYKIMU >KMBOTHOBOACTBA W PACTECHHEBOJCTBA,
YPOBEHb BBICHIETO OOpa3oBaHMs OakanaBpuar, KBanudukanus — OakanaBp, (opma 0OyueHHS:
3aounas / Coct. C.B. lllamuna, H.P. Illtanesa. - Tpounk: IOxuOo-Ypansckuii I'AY, 2020. — 30 c.
Pexxum JOCTyTaA: https://edu.sursau.ru/course/view.php?id=2841,
http://nb.sursau.ru:8080/localdocs/ivm/00220.pdf

2. INamuna, C. B. ®usuka [DNeKTpOHHBIA pecypc]: MeToauYecKHe pPEeKOMEHJAIUH I10
OpraHu3aIlliil CaMOCTOSITENILHOW paboThl Ui OOyYalOMMXCS TI0 HAaNpaBICHUIO TTOATOTOBKH:
35.03.07 TexHonorusi MpoM3BOJICTBA U NMEPEPAOOTKU CETBCKOXO3SMCTBEHHOM MPOIYKIIMU, TPODUIH
NOATOTOBKH: TEXHOJIOTHS MPOU3BOICTBA, XPAHEHUS U MEPepadOTKU MPOAYKIHH )KHBOTHOBOJICTBA U
pacTEeHHEBOJICTBA, YPOBEHb BBICIIErO 0Opa3oBaHUs OakanaBpuar, KBauupukanus — Oakaiasp,
dbopma oOyuenus: 3aounas / C. B. lllamuna. - Tpounk: KOxnHo-Ypansckuii TAY, 2020. - 47 c.
Pexxum JoCTyIa: https://edu.sursau.ru/course/view.php?id=2841,
http://nb.sursau.ru:8080/localdocs/ivm/00219.pdf
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6. @OHJ O1IeHOYHBIX CPeICTB Ul MPOBEIeHUs MPOMEKYTOYHOM aTTecTaluu
00y4aroIMXCH M0 JMCUUILTHHE
JIy1st ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOydarontuxcst TpedoBanusiMm OI'OC
BO pa3pabotan (HoHJ OLEHOYHBIX CPENCTB JUISl TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U MPOBEICHHUS
MPOMEXYTOUHOM arrectauuu oOydarommxcss mo gucuuiiauHe. DOOHI ONEHOYHBIX CPENICTB
npexacrasiieH B [IpunoxxeHnn.

7. OcHOBHasI ¥ IONOJIHUTEJIbHAS YueOHasl JJuTepaTypa, HeoOXoauMasi /1151 0CBOEHHUSI
JAUCIHUTITHHBI
OcHOBHasi M JIOTOJHHUTENbHAS y4deOHas JuTeparypa uMeercs B HayuHoii OubOnmoreke u
AIIEKTPOHHOUN MHPOpMAIMOHHO-00pa3zoBarenbHoi cpene I'BOY BO IOxHO-Ypansckuii [AY.

OcHoBHasi iuTeparypa
1. 3ucman, I'. A. Kypc obmeit ¢pusuku : yaeOHoe nmocodue : B 3 tomax / I. A. 3ucman, O. M.
Tonec. — 8-e uzn., crep. — Cankr-IlerepOypr : Jlanp, [0. I.]. — Tom 1 : Mexanuka. MonekymsipHas

¢uzuka. Konebanmss m Bomubl — 2019. — 340 c¢. — ISBN 978-5-8114-4101-3. — Tekcr :
AIIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OUOIHOTeYHAS cucTema. — URL:
https://e.lanbook.com/book/115200 (mara oOpamenusi: 24.04.2020). — Pexum gocrtyma: uis

aBTOPH3. I10JIb30BATEIICH.
2. 3ucma, I. A. Kypc ob61eit ¢pusuku : yueOHoe mocobue : B 3 Tomax / I. A. 3ucman, O. M.

Tonec. — 8-e¢ m3n., crep. — Cankr-IlerepOypr : Jlawp, [6. T.]. — Tom 2 : DiuekTpu4ecTBO U
marHetusm — 2019. — 360 c¢. — ISBN 978-5-8114-4102-0. — Texkcr : anekTpoHHbIl // Jlanp :
ANIEKTPOHHO-OMOMMoreynass cucrema. — URL:  https://e.lanbook.com/book/115201  (nmara

oOpamenusi: 24.04.2020). — Pexxum noctyna: A aBTOPU3. MOJIb30BATEICH.

3. 3ucmamn, I. A. Kypc obmeit ¢pusuku : yaeOHoe mocodue : B 3 Tomax / I. A. 3ucman, O. M.
Tonec. — 7-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 3 : Ontuka. ®u3nka aTOMOB U
mosekyn. dusnka aromHoro siapa u mukpoyactuny, — 2019. — 504 ¢. — ISBN 978-5-8114-4103-
7.— Tekcr: onextpoHHslid / Jlamb : 3JIeKTpOHHO-OMOMMoOTeyHast cucrema. — URL:
https://e.lanbook.com/book/115202 (mara obGpamienus:: 24.04.2020). — Pexum mocryma: s
aBTOPHU3. OJIb30BATENCH.

4. Jlorynosa, 3. B. IIpaktukym no ¢usuke : yaebHoe nocodue / 3. B. JlorynoBa. — OMCK :
Owmckuit TAY, 2020. — 87 c. — ISBN 978-5-89764-833-7. — Texct : anexkTpoHHbIH // JlaHb :
9NEKTPOHHO-OMOMmoreunass cuctema. — URL:  https://e.lanbook.com/book/136149  (nata
oOpamienus: 24.04.2020). — Pexxum foctymna: i aBTOpU3. MOJIb30BaTeNeH.

5. Hukepos, B.A. ®usuka: coBpemenusiii kypc / B.A. HukepoB. — 4-e u3n. — Mocksa :
Hamxkos u K° 2019. — 452 c¢. : wun. — Pexum pgocrtyna: 0O MOANHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=573262 (mara oOpamenus: 24.04.2020). —
ISBN 978-5-394-03392-6. — TekcT : 3neKTPOHHBIH.

Jlonmo/IHMTeIbHAS JIUTEPATypa

1. I'pabogckwuii, P. M. Kypc ¢usukn : yuebnoe mocodbue / P. U. I'paboBckmii. — 12-e u3n.,
crep. — Cankr-IlerepOypr : Jlanp, 2012. — 608 c. — ISBN 978-5-8114-0466-7. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/3178 (mara oOpamenus: 24.04.2020). — Pexum qoctymna: s aBTOpH3.
IIOJIB30BaTEIEH.

2. UBanos, U. B. OcHoBbl ¢pusuku u 6nodusuku : yuebHoe nocodue / M. B. IBanoB. — 2-e
u3n., ucnp., gon. — Cankr-IlerepOypr : Jlanp, 2012. — 208 ¢. — ISBN 978-5-8114-1350-8. —
Texct:  onexTpoHHbIi /  Jlawp @  »neKTpoHHO-OmOMMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/3801 (mara obpamienus: 24.04.2020). — Pexxum qoctyna: ajis aBTOpHU3.
10JIb30BATEIIEH.

3. Kamamaukos, H. Il. ®wusuka. VHTEepHET-TecTHpOBaHHE O0a30BBIX 3HAHWHA : ydeOHOE
nocobue / H. I1. Kanamnaukos, H. M. KoxxeBuuko. — Cankrt-IlerepOypr : Jlanb, 2009. — 160 c.
— ISBN 978-5-8114-0925-9. — TexkcT : 2nekTpoHHBIA // JlaHh : 3JIEKTPOHHO-OMOIMOTEUHAS
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cucrema. — URL: https://e.lanbook.com/book/172 (nmara oGpamienus: 24.04.2020). — Pexum
JIOCTYTIA: ISl aBTOPU3. TOJIb30BaTENICH.

4. Kparkuii kypc obmei ¢usuku [DnekrponHsiid pecypc] / U.A. Crapoctuna - Kazausb:
WznarensctBo KHUTY, 2014 - 377 c. - JlocTyn k nonHomy Tekcry ¢ caiita ObC YHuBepcuteTckas
oubmmoreka online: http://biblioclub.ru/index.php?page=book&id=428788.

5. Kyp6aue H). ®. ®usmka [DnekrponHsii pecypc] / FO.®. KypbaueB - Mocksa:
EBpazuiickuii OTKpbIThI MHCTUTYT, 2011 - 216 c. - [Joctyn k momHoMmy TekcTy ¢ caita ObC
YauBepcuterckas oubimoreka online: http://biblioclub.ru/index.php?page=book&id=90773.

6. JluBenneB, H. M. Kypc ¢usuku : yue6nuk / H. M. JluBenneB. — 7-¢ u3zd., crep. —
Canxkr-IlerepOypr : Jlans, 2012. — 672 ¢. — ISBN 978-5-8114-1240-2. — TeKcT : 31eKTPOHHBIH //
Jlanp : snextponHo-OMONMoTeuHas cucrema. — URL: https://e.lanbook.com/book/2780 (nara
obpamenus: 24.04.2020). — Pexxum goctyna: st aBTOPHU3. TI0JIb30BaTeICH.

8. Pecypchbl HH(OPMAIITHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH « AHTEepHEeT», HE0OX0aMMbIe J1JIs
OCBOEHHS THCIUITHHBI
1. EnuHOoe OKHO JOoCTyIa K y4eOHO-MeTonnuecKuM pa3padboTtkam https://roypray.pd
2. OBC «M3narenbctBo «Jlanby — http://e.lanbook.com
3. OBC «YHuBepcuterckas oubnmoreka online» — http://biblioclub.ru
4. Hayunas anextponHas ouodnuoreka «eLIBRARY.ru» — https://elibrary.ru

9. MeTonnueckne yKazaHus JIJIsl 00y4aAOIIUXCSH MO OCBOECHHIO I CHUTILIMHBI

YyeOHo-MeTOUUECKUE pPa3paboTku uMeroTcss B Hayunoil OuONIHOTEKE M DIEKTPOHHOM
uHpopmarmonHo-o0pazoBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. ®u3uka [DNAeKTpOHHBINA pecypc]: METOAMYECKHE YKa3aHUs K JIAOOPaTOPHBIM 3aHSATHIM
JUIsE  OOydJaromuxcss 10 HampaBieHuto moarotoBku: 35.03.07 TexHomorus TpOHU3BOACTBA U
nepepaboTKu  CEeTbCKOXO3IWCTBEHHOW  MPOAYKIMH, MPOQMIb  MOATOTOBKU:  TexXHOJIOTHus
MPOW3BOJCTBA, XPAHCHUS W TMEpPepadOTKH TPOMYKIIMH >KHBOTHOBOJACTBA M PACTCHHCBOJCTBA,
YpOBEHb BBICHIETO OOpa3oBaHus OakaiaBpuar, kBanuduxanus — OakanaBp, ¢opma OOy4EeHHUS:
3aounas / Coct. C.B. lllamuna, H.P. Illtanesa. - Tpounk: FOxuo-Ypansckuii ['AY, 2020. — 30 c.
Pexum JOCTYyIIA: https://edu.sursau.ru/course/view.php?id=2841,
http://nb.sursau.ru:8080/localdocs/ivm/00220.pdf

2. llamuna, C. B. ®usnuka [DNeKTpOHHBIA peCypC]: METOAMYECKHE PEKOMEHJALUHU II0
OpraHu3alliil CaMOCTOSTENILHOW paboThl Ui OOydYalOMMXCS TI0 HAaNpaBICHUIO TIOATOTOBKH:
35.03.07 TexHomorusi MPOU3BOJCTBA U MEPEPAOOTKH CETHCKOXO3TUCTBEHHON MPOIYKINH, TPODUITH
MOJITOTOBKH: TEXHOJIOTHS TIPOU3BOJICTBA, XPAHEHUS U TIEPEePaOOTKH MPOAYKIIMH JKHBOTHOBOJICTBA U
pPacTeHHEBOJICTBA, YPOBEHb BHICIIETO 0OpazoBaHusl OakanaBpuar, KBanudukanus — Oakamasp,
dopma oOyuenusi: 3aounas / C. B. lllamuna. - Tpounk: KOxno-Ypansckuii TAY, 2020. - 47 c.
Pexxum JOoCTyIa: https://edu.sursau.ru/course/view.php?id=2841,
http://nb.sursau.ru:8080/localdocs/ivm/00219.pdf

10. UudopmannoHHbIe TEXHOJOTHH, HCIOJIb3YeMble TPH OCYLIEeCTBJIEHUH 00pPa30BaTeIbHOIO
npouecca no JMCIUIINHE, BKIIYas NepedeHb MPOrpaMMHOro odecrnedyeHns u
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

— Hudopmarnmonno-cnpaBoyHas cucrema Texakcnept Ne20/44 ot 28.01.2020
— OIEeKTPOHHBIN Karajor Wuctutyra BETEPUHAPHON MEIHUIIMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+IVM_rusl.xml,simpl_IVMZ1.xsl+rus.

ITporpammHuoe obecnieueHue:

— Microsoft Office Basic 2007 Ofc Pro Tri (MLK) OEM Sofware S 55-02293 (cpox
neiictBus — beccpouHo)

— Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766 (cpok aencTBus —
beccpouno)
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— MyTestXPRo 11.0 Ne A0009141844/165/44 ot 04.07.2017 r. (cpox meHCTBUS —
beccpouno)

— AwntuBupyc Kaspersky Endpoint Security Ne 10593/135/44 or 20.06.2018 .,
Ne20363/166/44 ot 21.05.2019 1.

— Google Chrome. Be6-0pay3ep. Cobomgro pacmpoctpansemoe I10 (becruiataoe
MIporpaMMHOE 00eCIIeYeHUE)

— Moodle. Cucrema ynpasienus oOyueHuem. CBoGoaHo pacrpocrtpansemoe [10 (GNU
General Public License)

11. MarepuajibHO-TeXHHYecKasi 0a3a, Heo0XoAUMAs VISl OCYlIeCTBJIeHUs 00pa30BaTeJbLHOI0
npouecca no JAUCHUIINHE

Y4yeOHble ayIMTOpPHMH [JI1 TNPOBeIeHHUS Y4YeOHbIX 3aHATHI, MPeIyCMOTPEHHBIX
MPOrpaMmMoii, OCHaIlleHHbIe 000PYI0BAHHEM M TEXHUYECKUMM CPeICTBAMHU 00y4eHH s

1. Yuebnnie aymutopun Ne 424, ocHatieHHbIe 000pyIOBaHUEM M TEXHUYECKHUMH CPEJCTBAMU
JUTSI BBITIOJTHEHUS JIA0OPaTOpHBIX padoT.

2. Aymuropuss Ne 421, ocHameHHas MYJIbTUMEIUNHHBIM KOMIUIEKCOM  (HOYTOYK,
BHJICOITPOCKTOP).

IHomemeHus I CAaMOCTOATEIbHON PadoThI 00yYAOIIUXCS

1. Tlomemenue Ned20 st caMOCTOATENBHOW paOOTHI, OCHAIIEHHOE KOMITBIOTEPHOH
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTh «VHTepHeT» M olecrnedeHueMm JO0CTyna B
AIIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPELY.

Hepeqeﬂb oﬁopyzlonamm U TEXHUYECCKHUX CPEACTB Oﬁy'leﬂl/lﬂ: ocunnnorpa(b, MUHKPOCKOIT

MBMU-1, nonspumerp, MTAaHTEHIUPKYIb, cekyHaomep, tepmomeTp TTXK, HoyrOyk Lenovo G570,
npoekTop ViewSonic, skpas.
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ITPUJIOKEHUE

®OH/J OHEHOYHbBIX CPEACTB
JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TIPOBEJCHHS TPOMEKYTOYHOM aTTeCTaI[IH
00y4Jarommxcs

15



COIEPXAHUE

Kommerennun u WX  WHOUKATOpbl, (opMupyeMble B  MpOLIECCE  OCBOCHHS
D026 8020181070505 St

[Tokasarenu, KpUTepUM W  [IKajda  OICHUBAHUS  WHIUKATOPOB  JOCTHIKEHHSI
COPMUPOBAHHOCTH KOMITETCHIIHI . . . . . . veveesteesuressteeteesseeesseessseassesssseessesssseesseesnseesseesnsesssnns

TunoBsle KOHTPOJBHBIE 3aaHUs U (WIM) UHBIE MaTepHalibl, HEOOXOAUMBIE IJIsl OLIEHKU
3HAaHWW, YMEHUH, HaBBIKOB U (WIKM) OMNbITAa JAEATEIbHOCTH, XapaKTEPU3YIOLIUX
c(OPMHUPOBAHHOCTb KOMIIETEHIIMH B IIPOLIECCE OCBOCHUS TUCHUILIMHBL. ... .uveennennenn...

Meronuyeckre MaTepraibl, OMPEISISIONINEe TPOLCTyphl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (HJIM) OIBITA JESITEILHOCTH, XapaKTePU3YIOMUX cPOPMUPOBAHHOCTh
KOMITETECHIIHI . . - .« e v ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e,

4.1. OieHOYHBIE CPEACTBA JIJIsl TPOBEICHUS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH...........
4.1.1. Onpoc Ha TA0OPATOPHOM BAHITHH . . ... .e v nreenneenneeanneanneennneanseennneennns
4.1.2. OreHrBaHUE OTYETA MO JTAOOPATOPHON PAOOTE. . .'vevreneiieenieieaiiennnan,
G T W<t 710100 | 1 (T

4.2. Tlpouemypsl ¥ OIICHOYHBIC CPEACTBA IS TPOBEIACHUS IPOMEKYTOUHOM
ATTECTALIMM . . .ottt et ettt et e e et et e et e e et e et et e e e e e e aaeeeaaeens

A2, DKBAMEH. ..ottt

16

17

18

19

19
19
19
21
22

24
24



1. KomnereHuuu U MX HHAMKATOPBI, GopMHpYeMBbIe B IPOLECCe OCBOCHHUS JUCHUIIHHbI
OIIK-1 CriocobeH pemarh TUIMOBBIE 33/1a4d MPOPECCHOHAIBHONW NEATEILHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MareéMaTH4eCKHX, €CTECTBEHHOHAyYHBIX M O0O0IEnpo(eCCHOHAIBHBIX

JUCHUIIIMH ¢ TPUMCHCHUCM I/IH(l)OpMaI_[I/IOHHO-KOMMyHI/IKaL[I/IOHHLIX TEXHOJIOTHUH

®opmupyembie 3YH HaumenoBanue
OLICHOYHBIX CPEJICTB
Kon n -
HaNMECHOBAaHUE = g
MH]MKaTOpa g % § Er
JIOCTHIKCHUS 3HaHWSA YMEHUSA HaBBIKH é[ [g %‘ §
KOMIIETCHIIUH g E E E
"
=
NA-1. OIIK-1 Oobyuaromuiics OOyyaromuiics OO6yyaromniics Omnpoc Ha OK3aMeH
Pemaet TrnoBsie JOJKEH 3HATh JIOJDKEH YMETb JIOJDKEH BIIAJIETh 1a00paTOpHOM
3aJa4n OCHOBHEIE OOBSICHUTD HaBBIKAMHU 3aHITUH
npodeccroHanbHON | (U3NYECKUE SBICHUS, | OCHOBHBIC UCTIONIb30BaHMS OTuer 1o
JIeTeIbHOCTH Ha 3aKOHBI ¥ TPAHUIIBI MX | HaOJII0facMble OCHOBHBIX nabopaTopHOit
OCHOBE 3HaHU NIPUMEHUMOCTH; NPUPOJIHBIC U obmedmnyeckux | pabote
OCHOBHBIX 3aKOHOB OCHOBHBIE TEXHOT'€HHBIE 3aKOHOB H
MaTeMaTH4eCKuX, ¢bmnaeckue SIBIICHUSI U MPUHIUIIOB JUTS
€CTECTBCHHOHAYYHBl | BEIWYUHBI U 3¢ deKTsI ¢ PELICHHUS THITOBBIX
X JUCIHIUINAH C ¢bmnaeckue MO3UINN 3a1aq
PUMEHECHNEM KOHCTaHTBI, HX (yHIaMEeHTaNbHBIX | MPOoQEeCCHOHATHLHON
MH()OPMAITMOHHO- oTpesieNIeH s, (usmuecKux JIeSITEIIbHOCTH;
KOMMYHUKAIIMOHHBIX | (DM3UYECKUH CMBICI, B3aUMOJICHCTBHIH; HaBBIKAMHU
TEXHOJIOTHI CHOCOOBI U €IMHULIBI | YKa3aTh, KaKue NPUMEHEHHUS
UX U3MEPEHHS; 3aKOHBI OCHOBHBIX METOJIOB
(dyHIaMeHTaNbHbIe OIHCHIBAIOT ¢bu3uko-
(r3HYeCcKHe OBITHL U | JTAHHOE SIBJICHUE MaTeMaTH4ecKoro
HX pOJIb B Pa3BUTHU i 3G exT; aHalu3a st
HayKH; Ha3Ha4YE€HHE U | MCTOJIKOBBIBATH PELICHUsSI THITOBBIX
NPUHIMIBI ISHCTBUS | CMBICI 3amaq
BayKHEHIIMX (usmIecKuX npodeccruoHaIbHON
(br3nIecKux BEJINYUH U JIeSITEIIbHOCTH;
npudopoB (b1.0.13, | monsTHIf; paboTaTh | HaBBIKAMHU
OIIK-1-3.1) ¢ mpudopamu u MIPaBUIBHOM
o0opynoBaHuEM 9KCIUTyaTalH
(usrueckoit OCHOBHBIX
naboparopum, prOOpPOB U
HCIOJIb30BaTh obopynoBaHus
METOJIbI buznyeckoi
aJIEKBaTHOTO naboparTopum;
(huzngeckoro 00paboTku 1
MOZEINPOBAHUS WUHTEPIPETHPOBAHU
JUISL peTLICHNS s Pe3yNbTaToB
THUITOBBIX 3a/1a4 SKCIIEpUMEHTa
npodeccuonansHo | (651.0.13, OIIK-1 -
W IeITENbHOCTH H.1)
(b1.0.13, OIIK-1 -
V.1)
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2. HOK&Z}&TCJ’[H, KPUTEPUHA U HIKAJIA ONCHUBAHUA HHAUKATOPOB TOCTUKCHU A C(l)OpMPIpOBaHHOCTI/I KOMIIeTEeHIMH

N/I-1. OIIK-1 Pemaer TumoBble 3amadud NpodheCCHOHAIBLHON IeATEILHOCTH Ha OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTreMaTHYeCKUX,
€CTECTBEHHOHAYYHBIX JUCIUIUIMH C TPUMEHEHHUEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTHIA

ITokazarenu Kputepuu u nikana oleHUBaHUS pe3yNbTaToB 00y4eHHUs M0 AUCIUILIMHE
OLICHUBAHUS Henocrarounslii ypoBeHb JlocTarouHslii ypOBEHb CpenHuii ypoBeHb Bricokuil ypoBeHb
(®opmupyemsie 3YH)

b1.0.13, OIIK-1-3.1

OO6yuaromuiicst He 3HaeT OCHOBHBIE
(bu3HUecKye SIBICHHUI U 3aKOHBbI,
BEITMYHMHBI X KOHCTaHTHI,
Ha3Ha4YCHUS PU3NUECKUX IPHOOPOB

Ob6yuaromuiicst c1abo 3HaeT
OCHOBHBIC (pU3HMUYECKUE SBICHUS,
3aKOHBI, BEIMYUHEI, HX
oTIpeneNieHusI ¥ PU3NIECKUN
CMBICJI, Ha3HaYeHHe PU3nIecKux
pudopoB

OO0yuaromuiicst 3HaeT
(U3HMYECKHIl CMBICIT U €IHHHIIBI
H3MEPEHHS OCHOBHBIX
(U3MYECKUX BEINYNH, SBICHHU,
3aKOHBI, Ha3HAYCHHE (HU3UICCKUX
npuOOPOB, ¢ HE3HAYMTEIBLHBIMU
OIIMOKAMH U OTACIBHBIMH
npoOenamMu

OO0yuaromuiicst 3HaeT QpU3HIeCKUi
CMBICJI M ZIMHULIBI H3MEPEHHS
OCHOBHBIX (DM3HYECKUX BEIUYHH,
SIBIICHHUS, 3aKOHBI, HA3HAYCHHE
¢u3maeckux npudopos ¢ TpedyeMoit
CTCIICHBIO ITOJIHOTHI U TOYHOCTH

b1.0.13, OIIK-1- V1

OO6yuaromuiicst He yMeeT yKa3ars,
KaKUe 3aKOHBI OTMCHIBAIOT TAHHOE
sSIBIICHHE WITH 3P PEKT,
MCTOJIKOBBIBATh CMBICI (DU3UUECKUX
BEIIMYMH U MOHSTHUH, HCIIOJIb30BaTh
(huzngeckue mpuOOPHI s
PCILICHHUS THIIOBBIX 3a]a4
npopeCCHOHAIBHON NeSITEIbHOCTH

Ooyuaromuiicst c1abo ymeeT
yKa3aTh, KAKHE 3aKOHBI ONTUCHIBAIOT
JIaHHOE SIBJICHUE WK 3 eKT,
HCTOJIKOBBIBATH CMBICI (PU3NUECKUX
BEJIMYMH M MOHATHH, HCIOIB30BATh
puOOPHI 1 000PYIOBAHUS
¢uzndeckoii Taboparopun

OOyuaromuiics ymeeT ykasarh,
KaKHe 3aKOHbI OIUCHIBAIOT
JJaHHOE sIBJICHUE WIHN 3P eKT,
HCTOJIKOBBIBATh CMBICIT
(bU3NYCCKUX BETMYHH U MOHATHIH,
UCIIONB30BaTh NPUOOPHI 1
obopynoBaHue (HH3UIECKOI
nabopatopuu ¢
HE3HAYHUTEIBHBIMH
3aTPYAHCHUSIMH

OOyuatommuiicss yMeeT caMOCTOSTEIILHO
yKa3aTh, KAKHE 3aKOHBI OMUCHIBAIOT
JaHHOE sIBJICHUE WK 3P eKT,
HCTOJIKOBBIBATh CMBICI (PU3NUECKUX
BEJIMYHH H IOHATHI, HCIOIb30BATh
puOOPHI 1 000pynOBaHNE PHINISCKON
naboparopun

b1.0.13, OIIK-1-H.1

OO0yuaromuiicst He BIaIeeT
HaBBIKaMH HCIIOJIB30BAHUS
OCHOBHBIX 0011e(U3HUECKUX
3aKOHOB U ITPUHITUIIOB
MIPUMEHEHHS OCHOBHBIX METOJIOB
(hM3MKO-MaTEeMaTHUECKOTO aHATIHN3a
JUISL pEILICHNUS] TUTTOBBIX 3a/1a4
npodeccroHaIbHON 1eSTEIbHOCTH

Ooyuaromuiicst c1abo Brageer
HaBbIKAMH HCIIOJIb30BAHMS
OCHOBHBIX 00111e(pr3nIecKux
3aKOHOB M NPUHIIUIIOB,
NPUMEHEHHS] OCHOBHBIX METOJIOB
(bU3MKO-MaTEeMaTHUECKOTO aHAIN3a
JUISL pELIICHUs] TUTTOBBIX 3a/1a4
podecCHOHATBHON AeATETbHOCTH

OO0yuaromuiics BaieeT HaBBIKAMA
HCIIOJIb30BaHMUS OCHOBHBIX
0011e(hU3NIECKUX 3aKOHOB U
TPUHITUIIOB, METOAAMHU (DH3HUKO-
MaTeMaTHYECKOro aHaau3a s
PEIICHHSI TUIIOBBIX 3a/1a4
po¢eCCHOHATBHON IeATSIIEHOCTH
¢ HEOOIBIITUMH 3aTPyTHSHISIMH

OO0yuaromuiicst cBOOOTHO BIageeT
HAaBBIKM MCIIOJIL30BaHMS OCHOBHBIX
0011ehU3NIECKUX 3aKOHOB U
NPUHIIUAIIOB B BAKHEHUIIINX
NPaKTHYECKUX MPHIOKECHUSIX;
NPUMEHEHHUST OCHOBHBIX METO/IOB
(hU3MKO-MATEMATHYECKOTO ISl PELICHUSI
THUIOBBIX 3a/1a4 TPO(ECCHOHATBHOM
LEATEIILHOCTH
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3. TunoBble KOHTPOJIbLHBIE 3aJaHKUsl U (MJIH) HHbIe MATEPHAJIbl, HE0OXOAMMbIE 1JIs1 OLEHKHU
3HAHMi, yMEHUI1, HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, XapaAKTePHU3YIOIINX
c¢()OpMHPOBAHHOCTH KOMIIETEHIHI1 B polecce 0CBOEHUS TUCHUIINHBI

TunoBbie KOHTPOJIbHBIE 3aJAHUS U MaTepUajbl, HEOOXOIUMBIE JJIsl OLEHKHU 3HAHHUM, YMEHUM
Y HaBBIKOB, COZIEPHKATCS B yUeOHO-METOAMUECKHUX Pa3pabOTKax, MPUBEACHHBIX HUXKE!

1. ®usnka [DAEKTPOHHBIA pecypc]: METOAWYECKHE YKa3aHHs K JaOOpaTOPHBIM 3aHATHSM
i oOydarommxcsi 1Mo HamparieHuio moarotoBku: 35.03.07 TexHomorust MpOW3BOACTBA H
nepepadOTKH  CENIbCKOXO3SMCTBEHHOW — NPONYKIHMH, NPOQHIb  HOATOTOBKU:  TeXHOIIOTHS
MIPOU3BOJCTBA, XPaHEHUS U MepepadOTKU MPOAYKIMH >KUBOTHOBOJICTBA W PACTEHHUEBOJICTBA,
YPOBEHb BBICIIETO 00pa3oBaHUs OakajnaBpuar, KBanudukamus — OakanaBp, ¢opma OOy4YCHHS:
3aounas / Coct. C.B. lllamuna, H.P. Illtanesa. - Tpounk: FOxuo-Ypansckuii ['AY, 2020. — 30 c.
Pexum JlocTyna: https://edu.sursau.ru/course/view.php?id=2841,
http://nb.sursau.ru:8080/localdocs/ivm/00220.pdf

2. lllamuna, C. B. ®uszuka [DNEKTPOHHBIN pecypc|: METOIUYECKUE PEKOMEHIALHUM 10
OpraHMW3aIlMl CaMOCTOSITEIBHONH pabOThl i OOYYArOIIMXCS [0 HAMpPaBICHUIO TOATOTOBKU:
35.03.07 TexHoyiorusi MPOM3BOACTBA U NIEPEPAOOTKH CEIIbCKOXO3IMCTBEHHOM MPOIYKITMHU, MPODUITH
MOJTOTOBKH: TeXHOJIOTHS IPOU3BOJICTBA, XPAHEHUS U MEPEPAOOTKH MPOAYKIIUU KUBOTHOBOJCTBA U
pPacTeHHUEBOJICTBA, YPOBEHb BHICIIErO OOpa3zoBaHus OakanaBpuar, kBanudukanus — Oakanasp,
dopma oOyuenwus: 3aounas / C. B. llamuna. - Tpounk: HOxuo-Ypanbckuii TAY, 2020. - 47 c.
Pexum JOCTyIa: https://edu.sursau.ru/course/view.php?id=2841,
http://nb.sursau.ru:8080/localdocs/ivm/00219.pdf

4. MeToanuyecKue MaTepuaJibl, ONpeaeas e npoueaypbl olleHMBaHUS 3HAHUI, yMeHHH,
HABBIKOB U (MJIH) ONIBITA AEATEIbHOCTH, XapaAKTEePU3YKIIUX ¢GOPMHUPOBAHHOCTH
KOMIeTeHI Ml

B nanHoM paznene MeronMuyecKue Marepuaibl, ONPEAENSIIOUIME MPOLEAypbl OLICHUBAHUS
3HAHUM, YMEHHI, HABBIKOB U (WJIM) OMbBITA IEATEILHOCTU MO JUCHUIUIMHE «DU3HMKAY, MPUBEICHBI
MPUMEHUTEIBHO K KaXJIOMY M3 HCIOJNb3YEMbIX BHJIOB TEKYLIErO KOHTPOJS YCIEBAEMOCTU H
MIPOMEKYTOYHOM aTTECTALMH O0YJarOIIXCA.

4.1. OueHo4YHbIE CPEACTBA IS MPOBeIeHUs TEKYIEro KOHTPOJIS yCIeBaeMoCTH
4.1.1. Onpoc Ha 1a00PATOPHOM 3aHATUH

Onpoc Ha 1a0OpaTOpHOM 3aHSATHH HCIOJB3YETCS JUIS OICHKH KadecTBAa OCBOCHHS
oOy4JarolmmMcss OCHOBHOHM mpodeccnoHaabHON 00pa3oBaTeNbHOM MporpaMmbl MO  OTIACIBHBIM
BOMPOCAM W/WJIM T€MaM IHCHUIUIMHBL. TeMbl M TUIaHBl 3aHATHH (CM. MeToapa3paboTKy «DPusnka
[D7eKTpOHHBINA pecypc]: METOIMYECKHe YKa3aHUs K JaOOpaTOpHBIM 3aHATHUAM Ul 00ydaromuxcs
no HampasieHuto noAaroroBku: 35.03.07 TexHonoruss TNPOM3BOJACTBA U  IepepadOTKU
CEJIbCKOXO3SHCTBEHHON MPOAYKIMH, MPO(UIb MOATOTOBKU: TEeXHOIOTUS MPOU3BOACTBA, XPAHEHUS
U 1epepaboTKH MPOIYKIIMH KHBOTHOBOACTBA M PACTEHHEBOJCTBA, YPOBEHB BBICIIETO 00pa30BaHUs
OaxanaBpuart, kBanugukanus — 6akanasp, opma oOydenus: 3aounas / Coct. C.B. lllamuna, H.P.
rameBa. - Tpounk: IOxkHo-Ypamsckuit TAY, 2020. — 30 c. Pexum pgocryma:
https://edu.sursau.ru/course/view.php?id=2841, http://nb.sursau.ru:8080/localdocs/ivm/00220.pdf»)
3apaHee cooOmarmTcs obOydarommmcsi. OTBET OLIEHMBACTCS OIICHKOM «OTIUYHOY», «XOPOIIO»,
«YIAOBJIETBOPUTEIILHOY UIIU «HEYIOBIETBOPUTEIHHO.

Ne OLeHoYHbIE CPECTBA Kon 1 HaumeHnoBanue
HMHAMKATOPa KOMIETEHIIUU
1 Tema 1 «VccnenoBanue KoneOaTeIbHOTO JIBH)KEHNUS, U3MEPEHUE YCKOPEHHS NJ-1. OIIK-1
CBOOOJTHOTO MaJICHUS ITPH TIOMOIIM MasiTHHKA Pemaer Tumossle 3agaun
1. Uro Ha3bIBaIOT KOJIEeOATENbHBIM JIBHKEHHEM? npodeccroHaIbHON
2. Yto Ha3bIBAIOT rapMOHUUECKUM ocLusitopoM? Tlpusenute mpumMepsl JIESITEIPHOCTH Ha OCHOBE
TapMOHMUYECKOTO OCHMIIISATOPA. 3HaHUH OCHOBHBIX
3. Yro Ha3pIBalOT (PU3MUECKUM MASTHUKOM? 3aKOHOB MaTeMaTH4YECKUX,
4. Yro Ha3BIBAIOT NPYKUHHBIM MasITHUKOM? €CTeCTBEHHOHAYIHBIX
5. YTo Ha3BIBAIOT MAaTEMATHIECKUM MAsSTHUKOM? JUCTIATUTAH c
6. 3anUIINTe U Pa3bSICHUTE YPaBHEHHS TAPMOHIYECKOTO KOJIeOaHusl. IIPUMEHEHHUEM
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http://nb.sursau.ru:8080/localdocs/ivm/00220.pdf
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http://nb.sursau.ru:8080/localdocs/ivm/00219.pdf
https://edu.sursau.ru/course/view.php?id=2841
http://nb.sursau.ru:8080/localdocs/ivm/00220.pdf

7. Jaiite onpeneneHust CMELICHUS, aMIUIUTY/bI, IEPHOJIA, YaCTOThI ¥ LIUKJIMYECKOH | MHPOpMaLMOHHO-

Y4aCTOTHI KOJICOAHHH. KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH

Tema 2 «VcciieoBaHue TEYEHUS BA3KOM KUIKOCTH NJI-1. OIIK-1

1. KaxoBa ¢usmueckas mprupoja BHYTPEHHETO TPEHUS B )KUAKOCTIX? B uem Pemaer TumoBble 3amauu

TPOSIBIISICT ceOs BHyTPEeHHee TpeHue? po¢eCCHOHATFHON

2. Yemy paBHa cuiia BHyTpeHHero TpeHus? Hammmmre u 00bscHUTE GopMyTy JIEITEIIPHOCTH Ha OCHOBE

3akoHa HbroTOHA 17151 BHYTPEHHETO TPEHUS. 3HaHUU OCHOBHBIX

3. Uro TaKoe rpagueHT (hU3NUeCKOi BeMMInHbI? [ paTieHTh KaKUX BETMIHH 3aKOHOB MaTreMaTU4YeCKHX,

BCTpEYAIOTCs B IaHHOI paboTe? €CTeCTBEHHOHAYYHBIX

4. [Taiite onpenencHue kod(HIeHTa BI3KOCTH XuaKocTH. Kakoi enuHunei JUCLUTUINH c

n3Mepsiercst koaddunueHT Bszkocti B CH? UTo U Kak BAMSET Ha BEINYUHY NPUMEHEHHUEM

KO3 pHIEHTa BIZKOCTH? nH(OpMaIMOHHO-

5. Cchopmynupyiire 3axoH [lyaseiins; HanmimTe 1 00bsicHUTE YOPMYITY 3aKOHA KOMMYHHKaIIMOHHBIX

Ilyazeinst. TEXHOJIOTUH

Tema 3 «/ccnenoBanne MEPeMEHHOTO U BHITIPSMICHHOTO TOKA TIPH TIOMOIIIN UA-1. OIIK-1

ocumtorpaga Pemaer THmoBbIE 3amaun

1. JlaiiTe onpeneneHme nepeMeHHOr0 TOKa. po¢eCCHOHATBEHON

2. Kako#f TOK Ha3bIBAa€TCs BHIIPSIMIICHHBIM? JIeATENBHOCTH HAa OCHOBE

3. Kak u3 nepeMeHHOT0 NOMyYaroT OJHOIOYTIEPHOIHO HIIH ABYXIIOTYTIEPHOJHO 3HaHHH OCHOBHBIX

BBIIIPSIMIICHHBIE TOKH? 3aKOHOB MaTeMaTH4eCKHX,

4. OOBSICHUTE, YeM U KaK «CIVIAKUBAIOT» MYJIbCAIIUY BBHIPSIMIIEHHOTO TOKa? €CTECTBEHHOHAYYHBIX

5. TlepeuncnuTte, U3 KaKUX Y370B COCTOUT 3JIEKTPOHHBIH ociiuiorpad? JACLUIUINH c
MMPUMECHCHUEM
nH(opMaIMOHHO-
KOMMYHUKAIITMOHHBIX
TEXHOJIOT U

Tema 4 «3mepenne pazMepoB MajblX O0OBEKTOB MPHU OMOIIA MUKPOCKOTIA Ua-2. OIIK-1 Pemraer

1. OOBsiCHUTE, YTO HA3BIBACTCS JIMH30M, TNIABHOW ONTHIECKON OCBIO JIMH3HI, THUIIOBBIE 3a7a9u

ONTHYECKUM IIEHTPOM JIMH3BI, JOKYCOM U (JOKYCHBIM PACCTOSHUEM; YEMY PaBHO npodeccruoHaIbHON

JMHEHHOE yBEINYEHHE JINH3HI? JIEITEIIbHOCTH Ha OCHOBE

2. Haueprute (110 MaMsITH) XOX JIy4ei B MUKPOCKOIIE M MOSICHUTE PUCYHOK. 3HaHMH OCHOBHBIX

3. OOBsACHNTE TPUHIHUI PAOOTHI MUKPOCKOIIA. 3aKOHOB

4. Ha3oBUTE OCHOBHBIC y3JIbl 1 MEXaHU3MbI MUKPOCKOIIA U OOBSICHUTE HX o01enpogdeccroHaIbHBIX

Ha3Ha4YCHHUC. JUCHUTIIIINH C

5. Hamumute U 00bsACHUTE (POPMYIIBI, TAOIINE BO3MOKHOCTh HAWTH YBEIMICHUE IIPUMEHEHUEM

OKYIISIpa, YBEIMYCHUE OOBEKTHBA U YBEIMICHUE MUKPOCKOTIA. HHPOPMAITUOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJIOT U

KpI/ITepI/II/I OLICHKHU (Ta6.]'[.) JOBOJATCA OO0 CBCACHUA 06y‘IaIOIJ_[I/IXC$I B Hayalie 3aHSITHH.

OrnieHka 00bsIBIsIETCST 00yUYaIOIIEMYCsl HETTIOCPEACTBEHHO TMOCII€ YCTHOTO OTBETA.

Hxana Kputepuu ouenuBanus

OueHka 5
(oTH4HO)

- 00y4aroIHifcs MOTHOCTHIO YCBOWII YIE€OHBIH MaTepHa;

onucanus PU3NIECKUX SIBICHUHN U MPOILIECCOB;
- JIeMOHCTpPUpPYET YMEHHUE u3jararb Marepuail B
MOCJeA0BATENbHOCTH;

IIpUMEpPaMu;

OnpeeIeHHON

- IOKa3bIBaeT 3HAHNUE OCHOBHBIX IOHSITHHA TEMBbI, TPAMOTHO IMOJb3YCTCA TepMI/IHOHOFI/IGﬁ;
- HOPOSABIAICT YMCHUC aHAJIM3UPOBATH U 0606LI.[aTL I/IH(l)OpMaI_[I/IIO, HaBBbIKHM CBA3HOT'O

JIOTHYECKON

- TIOKa3bIBA€T YMCHHC WIUIFOCTPUPOBATHL TCOPETUYCCKUE TIOJOKCHUSA KOHKPCTHBIMU

- IEMOHCTPHUPYET CHhOPMUPOBAHHOCTD U YCTOHYNBOCTD 3HAHHU, YMEHHI U HABBIKOB,;
- MOryT OBITh JOMYIICHBl OJHA—/BE HETOYHOCTH MPU OCBEIICHHH BTOPOCTCIEHHBIX
BOIIPOCOB

Ornenka 4
(xoporo)

OTBET YJIOBJIETBOPSIET B OCHOBHOM TPE0OOBaHUSAM Ha OIEHKY «5», HO TIPU 3TOM HUMEET MECTO
OJIH U3 HEJ0CTATKOB:

- B YCBOGHHUH MaTepuaia JIOMYIICHbBl HEOONBbIIHE MPOOebl, He UCKA3UBIIUE COICPIKAHUE
OTBETA;

- B M3JIOKEHUU MaTepHalla JONyIEeHbl HE3HAYUTEIbHbIE HETOUHOCTH

Ouenka 3
(YIOBIIETBOPHUTEIEHO)

- HCTIOJIHO WJIM HECTIOCJICAOBATCIIbHO PACKPLITO COACPIKAHUEC MATCpUaIa, HO MIOKa3aHO 0611166
NMOHUMaHUE BOIpPOCAa U MPOACMOHCTPUPOBAHBI YMCHHS, AOCTATOYHBIC IJIS ﬂaJ’ILHeﬁIlIeFO
YCBOCHUA MaTepurajia,

- UMCJIUCH 3aTPYAHCHUA WM OJOIMYIICHBI OIINOKYU B ONPECACIICHUN HOHHTI/II‘/'I, HCIIOJIb30BAHUH
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TEPMUHOJIOTHU, OMUCAHUU (U3NYCCKHUX SBICHUA M MPOIECCOB, HCIPABICHHBIC MOCIE
HaBOJSIIUX BOIPOCOB;

- BBIBICHA HeNOCTaTodHas C(GOPMHUPOBAHHOCTh 3HAHHM,
oOyJaronuiics He MOJKET MPUMEHHUTH TEOPHIO B HOBOH CHUTyallnu

YMEHUH W  HABBIKOB,

Orenka 2
(HEeyIOBIIETBOPHUTEIBHO)

- He pacKpbITO OCHOBHOE COJCPKaHHE MaTepHaa;

- oOHapyXeHO HE3HAHHE WM HEMOHWMaHWe OOoNbIIeH WM HanOonee BaKHOW YaCTH
Marepuaa;

- JONIYILICHB! OIIMOKH B ONPEHCICHUY IMOHSATUH, NPH HCIIOIb30BAHHU TEPMHHOJIOTHH, B
OIMCAHMH SIBJICHHUI U IIPOLIECCOB, KOTOPIE HEe UCIIPABIICHBI MOCIIE HECKOJIBKUX HaBOMAIINX
BOIIPOCOB;

- He C(OPMHUPOBAHBI KOMIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHHS U

HaBbIKHU

JIUCIIUILINHEL.

4.1.2. OueHuBaHHe 0TYETA MO JIA0OPATOPHOIi padoTe
Otuer mo maGoparopHod paboTe HCHONb3YeTCS Ui OLEHKM KayecTBa OCBOCHUS
00yJaronmMcsi OCHOBHOM mpodeccrHoHanbHON 00pa30BaTeIbHON MPOrPAMMBI 110 OTACIBLHBIM TEMaM

Conmepxanue u Qopma otdyera no jgabopaTopHoi paboTe NPUBOAUTCA B

METOAMYECKHUX YKa3aHUsX K jaboparopabiM padbotam (1.3 ®OC). Conepxanue oTyeTa U KPUTESPHH
OIICHKH OoT4eTa (TalI.) JOBOJATCS 10 CBeIeHUs 00yJaronuxcsl B Hayasle 3aHATUH.

Ne OueHo4HbIE CPEACTBA Kon u HaumeHnoBanue
MHJIMKAaTOPa KOMIICTEHIINU
1 Tema 1 «VccrenoBanne KoeOaTebHOTO IBUKCHNUS, N3MEPECHHUE HJI-1. OIIK-1
YCKOPEHHS CBOOOTHOTO ITa/ICHHS IPH OMOIIM MasiTHUKA) Pemaer THIIOBBIC 3a7a4n
1. O6BsicHUTE 11eTecO00Pa3HOCTh KOHCTPYKINI MasTHUKA, IPAMEHAEMOT0 | IPpOo(heCCHOHAIBHOM
B JIaHHO# pabore. JIESITENIHHOCTH HAa OCHOBE 3HAHHM
2. Kakue BeTHUMHBI U3MEPSIOTCS HEMOCPEICTBEHHO U KaKHe KOCBEHHBIM OCHOBHBIX 3aKOHOB
ITyTeM NpH BhINONHEHNU 3aqanud 27 3aganus 3?7 HyxHo 11 U3MepsTh MaTeMaTU4ECKUX,
JutiHbI MasTHUKOB |y 1 | ? Tlouemy? €CTeCTBEHHOHAYYHBIX
3. Cnenaiite BBIBOZ ()OPMYIIBI, HCIIOJIB3YEMOIl B paboTe [Isl H3MEPEHHs JUCHMIUIMH €  TIPUMEHEHUEM
YCKOPEHHsI CBOOOTHOTO MaIeHNUs, Pa3bsICHUTE €e. nH(opMaIMOHHO-
4. Kak B naHHOH paboTe HaXOAAT a0CONIIOTHBIE M OTHOCHTEIIFHBIC KOMMYHHKaIIMOHHBIX TEXHOJIOTHI
MOTPEITHOCTH U3MEPEHHS TIEPHOI0B KoJleOaHNi MasTHUKOB?
5. Kak B naHHO# paboTe HAXOAAT OTHOCUTEIBHYIO U a0COIIOTHYIO
MIOTPEITHOCTH U3MEPEHHS YCKOPEHHsI CBOOOHOTO IMaaeHus ?
2 Tema 2 «MccnenoBaHue TEUEHUS BA3KOM JKUIKOCTH» WJI-1. OIIK-1
1. Pacckaxkute ycTpoiicTBo BUcKo3uMeTpa OCTBaIb/Ia M COZlepKaHNe Pemaer THIIOBBIC 3a7a4n
9KCTICPUMEHTA 110 N3MEPEHHIO K03(h(HULHEHTa BI3KOCTH 3THM IIPHOOPOMOM. npodeccHoHaIbHON
BeiBenure u 00bsicHUTE (hOpMYITy [UIs pabOThI ¢ BUCKO3UMeTpoM OCTBajba. | JEATeIbHOCTH Ha OCHOBE 3HaHHI
2. Kak B 1aHHO# paboTe HaXOAST OTHOCUTENHLHYIO U aOCOITIOTHYIO OCHOBHBIX 3aKOHOB
MOTPELIHOCTH M3MepeHHs Ko duIIeHTa BI3KOCTH KUIKOCTH? MaTeMaTH4eCKHX,
€CTeCTBEHHOHAYYHBIX
JUCHMIUIMH €  TIPUMEHEHHEM
HHPOPMAITHOHHO-
KOMMYHHKaIIMOHHBIX TEXHOJIOTHI
3 Tema 3 «VccnenoBanue NEPEMEHHOTO U BHIIPSMIIEHHOTO TOKA MIPH Ua-1. OIIK-1
TIOMOIIM ocmyuIorpada» Pemaer THIIOBBIC 3a7a4n
1. Pacckaxure ycTpOHCTBO U IPUHLIMI JEHCTBUSI SIEKTPOHHOIYYEBOM po¢eCCHOHATFHON
TpyOKH. JIEITEIIbHOCTH Ha OCHOBE 3HAHHWH
2. HageptuTe 1 pa3bscHATE cXeMy JEKTPUUECKOI IIenH JUIsl HaOMIONeHUS OCHOBHBIX 3aKOHOB
OCHWJIIOTPAaMMBI IEPEMEHHOTO TOKA. MaTeMaTH4eCKHX,
3. Haueptute u pa3psacHUTE CXxeMy MEKTPUIECKOH LeTH U1 HaOIIoIeHUs €CTeCTBEHHOHAYYHBIX
BBINPSMIISIOIIETO ASHCTBHA AUO/A. JUCHMIUIMH €  TIPUMEHEHHEM
4. HauepTuTe M pa3bsICHUTE CXEMY NEKTPIUESCKON IIETH T HaOIIoneHNs HHPOPMAITHOHHO-
JIBYXTIOJTYIIEPHOTHOTO BBIIPSIMIICHHS TIEPEMEHHOTO TOKA. KOMMYHUKAITHOHHBIX TEXHOIOTHI
5. Hauepture 1 pa3bscHUTE cXeMy SIEKTPHIECKOM IeNH JIsl HaOIMoneH s
(UIBTPYIONIEro JIeWCTBHS KOH/IGHCATOpa.
4 Tema 4 «M3mepeHune pa3MepoB MaibIX OOBEKTOB MPHU TOMOIIH nJ-1. OIIK-1
MUKPOCKOTIa Pemraer TUIIOBBIE 3a1aun
1. Pacckaxure copepkaHne SKCIIEPUMEHTa, HAUIIUTE U O0BSICHUTE npodeccroHaIbHON

pacueTHbIe (OPMYIIBL: @) TI0 U3MEPEHHIO YBEIIMUCHUSI 00BEKTHBA, 0) 110
N3MEPEHUIO BEINYNHBI MUKPOOOBEKTA.
2. Kak B JaHHOH paboTe HAXOIST HOIPEUIHOCTH YBEJIHUSHUS] MUKPOCKOIIA,

JACATECIbHOCTH Ha OCHOBEC 3HAHUI
OCHOBHBIX 3aKOHOB
MATCMAaTUYCCKHUX,

21




pa3mepa MEKPOOOBeKTa? €CTCCTBCHHOHAYYHBIX
MUCHHIUIMH €  IPUMCHCHUCM
nH(HOPMAITMOHHO-

KOMMYHHUKAITMOHHBIX TEXHOJIOTHI

OTuer oOLEHMBAETCA IO YCMOTPEHHUIO IPENOJABATENsl OLEHKOM «OTIMYHO», «XOPOIIO»,
«yHOBJIETBOPUTEIILHOY, «HEYAOBIETBOPUTEIBHO» WM OLEHKOH «3auTeHO», «HE 3auTeHOo». OLeHKa
«3a4TE€HO» CTaBUTCA oOOy4aromuMmcsi, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KpPUTEpPUSIM,
YCTAHOBJICHHBIM Il TOJIOKUTEIbHBIX OLIEHOK («OTIMYHO», «XOPOLIO», «yHAOBIETBOPUTEIBHON).
OrneHka 00bsIBIISICTCS 00YJaIOIEMYCsl HETIOCPEACTBEHHO MOCTE CaYH OTYETaA.

IIxaJja Kpurtepuu onenuBanus

- U3JIOKCHUE MaTepurajia JOTUIHO, IPAMOTHO,

- CBO60HHO€ BJIaICHUC TepMHHOJ’IOFHeﬁ;

- YMCHHC BbICKAa3bIBATh U 000CHOBAThH CBOU CYXXIACHUA IPU OTBETC HAa KOHTPOJIbHBIC
BOIIPOCHI;

- YMCHHC OIMUCBIBATH 3aKOHBI, ABJICHUSA U IMTPOLECCHI;

- YMCHHC IPOBOJAUTL U OLCHUBATH PE3YJIbTAThI H3MepeHHﬁ;

- CIMOCOOHOCTD peliaTtb NPAKTUICCKUEC 3aJa4YU

OrmeHrka 5
(oT4HO)

- U3JIOKCHUE MaTepuraljia JOTUIHO, IPAMOTHO,

- CBO60,HHOC BJIaICHUC TepMHHOJ’IOI‘Heﬁ;

- OCO3HAaHHOC MPUMEHCHUEC TCOPETUUCCKUX 3HAHMH JJI OIIMCaHMS 3aKOHOB, SIBJICHUM U
IpoHecCcoOB, pCHICHU KOHKPETHBIX NPAKTUYCCKUX 3ada4, IPOBCACHUA U OLICHUBAHUS
PE3YyIbTATOB HSMGPGHHﬁ, HO COACPIKAHNC U (bopMa OTBE€TAa UMCIOT OTACIIBHBIC
HCTOYHOCTHU

Ouenka 4
(xopor1o)

- U3JIOKCHUE MaTepHralia HEIMOJHO, HEIMOCICAOBATCIbHO,

- HCTOYHOCTHU B OIIPCACICHUN HOHﬂTHﬁ, B IIPUMCHCHHUU 3HAHUI JJIA OIIMCaHHA 3aKOHOB,
SIBJICHHH 1 MMPpOIECCOB, PCIICHUA KOHKPCTHBIX MPAKTUYCCKUX 3a4a4, IPOBCACHUA U
OLICHUBAHUS PC3YyJIbTATOB PIBMepeHPIﬁ,

- 3aTPYAHCHUA B 000CHOBaHHH CBOUX Cy)K,Z[eHPIﬁ;

Onenrka 3
(YIoBIETBOPUTEIHHO)

- 06Hapy>1<HBaeTc;1 HCI0CTAaTOYHO FJ'Iy6OKOC TTOHMMAaHUC U3YUCHHOT'O MaTcpHuaia

(HEeymOBIIETBOPUTEIBHO)

Orenka 2
U3MEpeHul;

B U3JI0KCHUH

- OTCYTCTBUC HeO6XOHI/IMBIX TCOPCTUYCCKUX 3HaHHI>i; JAOIMYIICHbL OIIIHOKHU B
OIpCACICHUN MOHATUN M ONIUCAaHUHU 3aKOHOB, SIBIICHUM U IpoHeCcCOB, UCKAKEH UX
CMBICJI, HC PCIICHBI MPAKTUYCCKUE 3a0a4U, HCIPABUWIbHO OLICHUBAIOTCA PE3YIIbTaThl

- HE3HaHUE OCHOBHOTO MaTepualia yueOHO! MpOrpaMMsl, JOMYCKAIOTCS TPpyOble OIIMOKH

npodecCHOHATBHON  00pa30BaTEIHLHON MPOTrPaMMBI
JUCITUTITAHBL.
MTO3BOJISIFOLLU N

4.1.3. TecTupoBaHue

TCCTI/IpOBaHI/Ie HCIIOJIB3YCTC IJIsI OLICHKHU Ka4eCTBa OCBOCHUA O6y‘laIOIJ_II/IMCSI OCHOBHOH

Tect mnpexacraBnsger CcoOON  KOMIUIEKC
YOPOCTUTh  NPOLEAYPY HU3MEpPEHUs

0 OTHEIbHBIM TEMaM WIM pa3aeiiam
CTaHIapTU3UPOBAHHBIX
3HAHUH

3aJaHui,

U yMeHud oOydyarommxcs.

O6y‘IaIOH_II/IMC$I BBIJAKOTCA TCCTOBBIC 3adaHUA C (I)OpMYHHpOBKOﬁ BOIIpOCa U MPCATIOKCHUECM

BI)I6]33TI) OJINH HpaBHJ’IBHBIﬁ OTBCT M3 HCCKOJIbKUX BAPUAHTOB OTBCTOB.
Ne OreHOYHBIE CPECTBA Kox v HanMeHOBaHNE WHANKATOPA
KOMITETSHIHH
1 ITpu ymeHbIIEHNH CKOPOCTH JABIDKEHHS MOJIEKYI B 4 pa3a AaBJIeHUE NA-1. OIIK-1
rasza pasza. Pemaer THUIIOBBIE 3a7a4u
1) yBemmumiocs B 2 IpodecCHOHATIBHON NEeITeIbHOCTH Ha
2) yMEHBIIWIOCH B 4 OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB
3) yBenmumiocs B 4 MaTeMaTHYECKHUX,
4) yMEHBIINIIOCH B 2 €CTECTBEHHOHAYYHBIX JUCLIUIUIMH C
MIPUMEHEHNEM nH(OpPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
2 [Ipu morpyeHuu B )KUIKOCTh KaIMJUISIPHOM CTEKJISTHHOW TPYOKH na-1. OIK-1
YPOBEHb UKOCTH B Hel MOAHMMAeTCsl Ha 4 MM HaJl ypOBHEM Peaer TunoBsie 3aqa4n
’KUJKOCTH B COOOIIAIONIMMCS ¢ HUM cocyze. Eciiu B3sITh Karmuuisip npodecCHOHANIBHOM AESTEIbHOCTH Ha
JIaMeTp, KOTOporo B 2 pa3a 0oJibliie, TO BBICOTA MOAHATHS )KUJIKOCTH B | OCHOBE 3HAHUIT OCHOBHBIX 3aKOHOB
HeM OyJieT paBHa MM. MareMaTH4YeCKHUX,
1)2 €CTECTBEHHOHAYYHBIX JUCIHILIMH C
2)4 IIpUMEHEeHHEM HH(OpMaIMOHHO-
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3)8
4) 16

KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

3 Ecnu yBennunts B 2 pasa 3HaueHue nedopmupytomeit cuisl, He menss | 1/1-1. OIIK-1
IUIONIAJ]b MOMEPEYHOTO CEICHUS TeNa, TO 3HAUCHHE OTHOCUTEIBHON Pemaer Tunosslie 3agaun
nedopManum. .. po¢eCCHOHANFHON IeATEIFHOCTH Ha
1) HEe U3MEHUTHCS OCHOBE 3HaHHI1 OCHOBHBIX 3aKOHOB
2) yMEHBIIUTHCA B 2 pasa MaTeMaTu4eCKux,
3) yBenmmuurcs B 4 paza €CTECTBEHHOHAYIHBIX JHUCIUIIINH C
4) yBenmuuTcs B 2 pasza MIpUMEHEeHHEM HH()OPMaIIHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHHI
4 WneanbHOMY 0OIHOATOMHOMY rasy nepeaany koiaudectso Temiorel 700 | MJI-1. OIIK-1
JIx u ra3 coBepun paboty 600 J[x. BHyTpeHHss 3Heprus rasa npu Pemraer Tunossle 3agaun
oToM paBHa __ JIx. podecCUOHATILHOM AEATETLHOCTH Ha
1o OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB
2) 100 MaTeMaTUYeCKHX,
3) -100 €CTECTBEHHOHAYYHBIX JTUCIIHTUIHH C
4) 1300 MIpUMEHEHHEM HH()OPMaIIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
5 [Ipu yBenmmueHNH CHITBI TOKA B 4 pa3a KOJMYECTBO TEIUIOTEHI, WA-1. OIIK-1
BBIZICTISIEMOE HA CONPOTHBIICHUH 32 TOXKE BPEMsI, yBEIMIUTCA B Pemaer Tunossie 3agaun
pa3(-a). po¢eCCHOHANBFHON IeATEIFHOCTH Ha
1)2 OCHOBE 3HaHHH OCHOBHBIX 3aKOHOB
2)8 MareMaTHYECKuX,
3)4 €CTeCTBEHHOHAYUHBIX JUCLHUIUIMH C
4) 16 NpUMEHEHHEM MH()OPMALMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUI
6 DJIeKTPOMAarHUTHBIC BOJHBI, 00T aroIue OOJBIION MPOHUKAIOIICH na-1. OlK-1
CIOCOOHOCTBIO, BOSHUKAIOIINE IPU B3PHIBE SIEPHOTO OPY>KHUS Permraer TunoBele 3agaun
BCJIEZICTBHE PAAMOAKTUBHOTIO pacmaja siiep, Ha3bIBaloT ... npodeccHoHaNbHON IESTETbHOCTH Ha
1) pagnoBoHAMH OCHOBE 3HaHHH OCHOBHBIX 3aKOHOB
2) pEeHTT€HOBCKHM H3IJTydCHUEM MaTeMaTHIECKHUX,
3 nH(ppaKkpacHBIM H3ITyYEeHHEM €CTECTBEHHOHAYIHBIX JUCIHUITINH C
4) raMMa-u3Iy4eHIEM MIPUMEHEHNEM HH(OpPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
7 J1s OBBIIIICHAS TIpeiesia pa3pelIeHns 00beKTHBa MUKPOCKOIIA UA-1. OIIK-1
HeoOxonumo ... (Beibepure Bce BepHbIC BapUaHTHI OTBETA) Pemraer TunoBele 3agaun
1) yBenM4HTh IIOKA3aTeb NPEIOMIICHHUS CPEIbI npodeccHoHaNbHON IESTETbHOCTH Ha
2) yMEHBIIUTD MTOKA3aTENb IPETOMIICHHUS CPEIbI OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB
3) ocBETUTH MUKPOOOBEKT CBETOM C MEHBIIIECH JUTMHON BOJTHBI MaTeMaTHYECKUX,
4) 0CBETUTh MUKPOOOBEKT CBETOM C OOJBIIIEH AJIMHON BOJTHBI €CTECTBEHHOHAYYHBIX JUCIUILIIUH C
5) YMEHBIIUTh YHUCIOBYIO anepTypy NpUMEHEeHneM WH()OPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH
8 JudpakinonHast pemeTKa 0CBEIaeTcs 3eJIeHbIM cBeToM. [Ipn UAa-1. OIIK-1
OCBEIIIEHUH PEIIETKH KPACHBIM CBETOM KapTHHA TU(PPAKIIMOHHOTO Pemaer TunoBsle 3anaun
CIIEKTpa Ha 3KpaHe ... podecCHOHATIBHON AEATETLHOCTH Ha
1) cy3urcs OCHOBE 3HaHHH OCHOBHBIX 3aKOHOB
2) pacmmpurcs MaTeMaTHYECKHUX,
3) HE U3MEHHTCS €CTECTBEHHOHAYYHBIX JUCIHITINH C
4) ucye3HeT npUMEHEeHHEM HH(GOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
9 PanyxxHast Okpacka MBUIBHBIX ITy3bIpE OOBSICHAETCS SBICHUEM .... na-1. OlK-1
1) nudpaxuun PemaeT Tumnossle 3agauun
2) nonspu3anuu npodeccroHaNbHON IESTEIbHOCTH Ha
3) uarepdepeHunu OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB
4) nucnepcun MaTeMaTUYECKUX,
€CTECTBEHHOHAYYHBIX JUCLUIUIMH C
IIpUMEHEeHNEeM HH(OpMAaMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
10 | OxuH U TOT Ke CBETOBOW MOTOK a/IaeT HOPMAJIbHO Ha 3€PKAJIBHYIO U na-1. OIK-1

a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHNE JIaBJICHUS CBETa Ha
MIEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

Pemraer Tunosrle 3agaun
po¢eCCHOHAPHON IEATEIIFHOCTH Ha
OCHOBE 3HAHUHM OCHOBHBIX 3aKOHOB
MATCMAaTUYCCKUX,
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3)4 €CTECTBEHHOHAYYHBIX JUCLHITINH C
4)2 MIpUMEHEHNEM HH(OpPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI

ITo pesympratam TecTta OOYyYalOLIEMYCSl BBICTABIISIETCS OLCHKA «OTIMYHO», «XOPOIIO»,
«yIAOBJIETBOPUTEIILHOY UIIU «HEYLOBIETBOPUTEIBHO.

Kpurepun ouenuBanust orBera (TalJl.) HOBOAATCS IO CBEIEHHS OOydaroIUXCsl A0 Hadajia
TecTUpoBaHus. Pe3ynbrar TecTupoBaHMsl OOBSBISAETCS OOYyYarOLIEMYCSl HEHNOCPEICTBEHHO I10CIIe
€ro CAa4H.

Ixana Kpurtepuu onenuanus (% npaBWIbLHBIX 0TBETOB)
Ornenka 5 (OTIIMYHO) 80-100
Orenka 4 (xoporio) 70-79
Orierka 3 (YIOBICTBOPUTEIILHO) 50-69
OrieHka 2 (HEYIOBJICTBOPUTEIBHO) Menee 50

4.2. Ilpoueaypsl U OLleHOYHbIE CPEACTBA /IJIs1 IPOBeAeHHs TPOMEKYTOUHOM aTTecTalun
4.2.1. Ox3ameH

Ok3aMeH gBiseTcs (QOPMOM OLEHKM KauecTBa OCBOEHHUS OOy4YaloIIMMCS OCHOBHOM
npodeccHOHAIBHON 00pa3oBaTeIbHON MPOTPaMMBI O pa3jeiiaM JUCHHUILTMHBL [lo pesynbpraram
9K3aMeHa OOYyYaroIIeMycCsl BBICTABIISICTCS OICHKA «OTIMYHOY», «XOPOILIO», «YIOBIETBOPUTEIHHOY
WA «HEYIOBIECTBOPUTEIIHBHOY.

DK3aMeH MO IUCUUIUIMHE IMPOBOAUTCA B COOTBETCTBUM C PACHHCAHHEM MPOMEKYTOUHOU
arTecTallid, B KOTOPOM VYKa3bIBACTCSI BPEMsl €ro TPOBEJICHHUS, HOMEp ayIuTOPHUH, MECTO
MPOBEIACHHS] KOHCYJAbTAlMU. YTBEPXKACHHOE pacHUCaHHe pa3MellaeTcs Ha HHPOPMAILMOHHBIX
CTCHJIaX, a TAaK)Ke Ha OUIIUATBHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI A MPOMEKYTOUHON aTTecTali OOy4aloUIMXCs YCTaHaBIMBACTCS
pabodei mporpaMMoOi TUCITUTUTHHBI M IOBOJIUTCS IO CBEJICHUS 00yJaIONIUXCs B Ha4Yalie ceMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuiIo, Jektopamu. C pa3pelieHus 3aBeayroiero kaheapoi
Ha JK3aMEHE MOXKET MPHUCYTCTBOBATH TPEIOaBareib Kaeaphl, MPUBICUCHHBIA I TOMOIIUA B
npueMe SK3aMeHa. B ciydae OTCyTCTBUS BeyIlero mperojaBaTeliss SK3aMeH IPUHUMAETCS
MperoaBaTelieM, Ha3HAYeHHBIM PACIIOPSHKEHUEM 3aBeyIOMEro Kadeapoil.

[IpucyTcTBHE Ha 5K3aMeHe MpernoAaBareneil ¢ Apyrux kadenp 0e€3 COOTBETCTBYIOIIETO
pacrnopspKeHHs peKTopa, MPopeKTopa o yueOHou padboTe win JiekaHa QakyabTeTa He I0MyCKaeTCsl.

OO6yuatoluecs MpH SBKE Ha SK3aMeH 00513aHbl UIMETh MPHU ceOe 3aUETHYIO KHUXKKY, KOTOPYIO
OHM TIPEABSABIISAIOT 3K3aMEHATOPY.

Jlns mpoBeneHUs dK3aMeHa BeAYUIMH TMperojaBarelhb HaKaHyHE IONlydaeT B JeKaHare
3a9eTHO-3K3aMEHAITMOHHYIO BEIOMOCTh, KOTOpas BO3BpANIACTCS B JICKAHAT ITOCJIC OKOHYAHUS
MEPOMPUSITHS B IEHb MPOBEICHUS YK3aMEHA WM YTPOM CIEAYIOIIETO THS.

DK3aMeHBbl TMPOBOJATCS IO OWJIeTaM B YCTHOM WM THUCBMEHHOM BHE, JTUOO B BHUJC
TECTUPOBAaHUS. K3aMEHAI[MOHHBIE OWJIETHl COCTaBISIOTCA IO YCTaHOBJIEHHOW ¢opme B
COOTBETCTBUU C YTBEPXICHHBIMU Ka(eIpol IK3aMEHANMOHHBIMH BOTPOCAMU H YTBEPKITAFOTCS
3aBenyoMM Kadeapoit exeroqHo. B Ouere cogepUTcs Tpu BOMpoca: 2 TEOPETHIECKUX BOIpoca
¥ OJTHO TIPAKTHUYECKOE 3aJIaHuE.

DK3aMeHaTopy MPeOCTaBIsAETCs MPaBO 3a7aBaTh BOIPOCH CBEpX OWIeTa, a TakkKe MOMHUMO
TEOPETUYECCKUX BOMPOCOB JaBaTh JJIA PEHICHUS 3aJa9d W MPUMEPHI, HE BBIXOMIAIIUE 32 PaMKH
MPOHJICHHOTO MaTepHaa Mo u3y4aeMoil TUCIUTUIHHE.

3HaHHS, YMEHUS Y HABBIKH OOYYAIOIIMXCS OMPEIEISIFOTCS OIEHKAMHU «OTIHYHOY, «XOPOIIO»,
«YIOBIIETBOPUTEIHHOY», «HEYIOBICTBOPUTEIHHO» M BBICTABISIOTCS B 3a4€THO-IK3aMEHAIMOHHYIO
BEJIOMOCTh M B 3a9€THYIO KHIKKY OOyUarOIIerocs B JICHb dK3aMeHa.

[Tpu mpoBeeHUN YCTHOTO SK3aMEHa B ayJUTOPHH HE JOJDKHO HAXOAWThCS OoJyiee IIecTH Ha
OJTHOTO TIPETIO/IaBaTEeIIs.

[Ipy mpoBedeHWHM YCTHOTO SK3aMEeHa CTYISHT BBIOMpaeT SK3aMEHAI[MOHHBIM Owmier B
CIIY9aifHOM TOPSIJIKE, 3aTeM Ha3bIBaeT (hamuiinio, WMs, OTYECTBO M HOMEpP SK3aMEHAI[MOHHOTO
ouera.
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Bo Bpems sk3ameHa oOydarolmiuecss MOTYT IIOJIb30BarbCsl C pa3pelleHHs SK3aMeHaropa
IpOTrpaMMOM JAMCLUIUIMHBI, CIIPABOYHOW M HOPMATHBHOM JIMTEPaTypOil, APYIMMH MOCOOUSAMH U
TEXHHUYECKUMH CPEICTBAMHU.

Bpemst monroroBku oTBeTa MpH caade dK3aMeHa B YCTHOW (opMe JODKHO COCTAaBIISATH HE
meHee 40 MUHYT (110 JKeNaHnI0 00y4aroLIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpemst orBera — He
Oosnee 15 MUHYT.

OOyuarommuiicsi, UCIIBITHIBAIOLIMI 3aTPYJHEHUS [IPU MTOJTOTOBKE K OTBETY 110 BBIOPAaHHOMY UM
Ounery, UMeeT MpaBO Ha BHIOOpP BTOPOro OmiieTa ¢ COOTBETCTBYIOIIMM IPOUIEHUEM BPEMEHHU Ha
noArotoBky. [Ipy okoHYaTeIbHOM OLICHMBAHUU OTBETA OLIEHKA CHMJKaeTcs Ha oAMH Oamul. Beigaua
TpeTbero Ouiiera He pa3peraeTcs.

Ecnu oOyuaromuiicss sBWJICS Ha S5K3aMEH, M, B3SB OWJIET, OTKa3ajiCs OT MPOXOXKICHUS
arTeCTallud B CBSI3W C HENOATOTOBICHHOCTBIO, TO B  BEJOMOCTH €MY BBICTABISETCS OLEHKA
«HEYHOBJIETBOPUTEIBHO.

Hapymenue nuCHUIUIMHBI, CHOMCHIBAHHWE, HCIOJIb30BaHUE OOYYAIOIIUMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKOIUCHBIX MaTrepHuajoB, MOOMIBHBIX TelIe(pOHOB, KOMMYHUKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIpyTUX BHUJIOB JIMYHOM KOMMYHUKAIIMOHHOW U KOMITBIOTEPHOM TEXHUKU
BO BpeMs aTTeCTAllMOHHBIX MCIBITAaHUH 3ampemieHo. B ciydae HapymieHHs 3TOro TpeGoBaHUS
npernojasaresib 0053aH YJaJIUTh OOydaroUlerocs W3 ayJUTOpPUU U NMPOCTABUTh €My B BEIOMOCTH
OLICHKY «HEYIOBJIETBOPUTEIILHO.

BricTaBiieHHE OLICHOK, IOJYYEHHBIX IpU MOABEACHUM pE3yIbTaTOB IPOMEKYTOUHON
arTecTalliy, B 3a4€THO-3K3aMEHAI[MOHHYI0 BEJOMOCTh M 3a4€THYIO KHMIKKY IIPOBOJUTCA B
HOPUCYTCTBUM caMoro obyuatomierocs. IlpenogaBarenun HeCyT NepcOHaNbHYK OTBETCTBEHHOCTbH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHUS 3allMCeil O pe3ysbTarax IMPOMEXKYTOUHOH arTecTaluu B
3a4€THO-2K3aMEHALIMOHHYIO BEIOMOCTb U B 3a4€THBIC KHUKKH.

HesiBka Ha 3K3aMeH OTMeYaeTcs B 3a4€THO-IK3aMEHAIMOHHOW BEJIOMOCTHU CJIOBAMHU «HE
SABUJICS.

st oOydaromuxcsi, KOTOpbIE HE CMOIIHM COarh SK3aMEH B YCTAHOBJICHHBIE CPOKH,
VHUBEpCUTET yCTaHABIMBAET IE€PUOA JIMKBUAALMM  33J0JDKEHHOCTH. B 3tor mepuon
[IPENo/iaBaTelld, NPUHUMABIIME SK3aMEH, JOJDKHbI YCTAaHOBUTh HE MEHEe 2-X JIHEH, KOIja OHHU
OyayT NpUHUMATh 3370JKEeHHOCTH. VH(popmanus o JIMKBUIALMU 3a0JDKEHHOCTH OTMEYaeTcs B
HK3aMEHALMOHHOM JIUCTE.

OOyyaromumcsi, MOKa3aBIIUM OTJIMYHBIE M XOpOIWE 3HaHHS B TEUCHHE CEMECTpa B XOe
MOCTOSTHHOTO TEKYLIEro KOHTPOJI YCIIEBAaEMOCTH, MOXKET OBbITh MPOCTaBlIeHAa SK3aMEHAllMOHHAs
OLIEHKa JOCPOYHO, T.e. 0e3 clauu sk3aMeHa. OIeHKa BBICTABISAETCS B K3aMEHAI[MOHHBIHN JIUCT WK
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

MHuBanuapl U auia ¢ OrpaHU4YEHHBIMU BO3MOYKHOCTSMH 3710POBbsSl MOTYT CIAaBaTh dK3aMEHBI B
MEXCECCUOHHBIM TMEepUOl B CpPOKH, YCTAHOBJIEHHBIE WHAMBHUAYAJIbHBIM Y4E€OHBIM IUIAHOM.
WMHBanuapl U auIa ¢ OrpaHUYEHHBIMA BO3MOYKHOCTSMHU 3/I0POBbs, UMEIOLINE HAPYLIEHHUs] OIIOPHO-
JIBUTATEIbHOIO ammapara, JOMYCKAlOTCS Ha arTeCTAallMOHHbIE HCIBITAHUS B CONPOBOXKIECHUU
ACCHCTEHTOB-COIIPOBOXKJAOIIUX.

[Ipouenypa npoBeaeHUsI MPOMEKYTOUHOIN aTrTecTalluy Jjsi OCOOBIX CIy4yaeB H3JIOKEHA B
«[TonmoxeHnn o TeKyleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTalMy OOy4aroIuxcs
no OIIOII 6akanaBpuara, cnenuanurera u maructparyps» ®I'BOY BO HOxHo-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 ).

Ne OLeHoYHbIE CPEeCTBA Kox 1 HanMeHOBaHUE
MHJIIKATOpa
KOMIETEHIUH
1 1. Marepus u ee Bunsl /[lonsarue «varepus». Buast marepuu. [ToHsTHs na-1. OIK-1
«BEILIECTBO» U «10Je». BUabl B3auMoAeUCTBUH U UX CyIHOCTh. [loHsATHE Pemaer Tunossle
«tpuzuka». Poxp ¢pusuku B npodeccun./ 3aaun
2. Ismxenue u ero hopmel /Tlonsarne «aBrxeHne». @OpMbl IBIKEHUSI MATEPHN U npodeccuoHaTbHOK
UX CYIIHOCTh. MeXaHN4ecKoe JBIKEHIE U €r0 BUIIBL./ JEeSITeTbHOCTH Ha
3. Kunematnka mocrymnarensHOTo ABKeHus /[loHsaTHe «TToCcTymaTensHoe OCHOBE 3HAHUI
JBIkeHne». CriocoOsI onpeesieHns MOJI0KEHHS Tesla B mpocTpadcTBe. Cuctema OCHOBHBIX 3aKOHOB
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orcuera. Teno orcuera. Tpaekropus. I1yTe. [lepemenienne. CKOpoCTb: MTHOBEHHAs
U cpenHsis. YCKOpeHHe: MTHOBEHHOE, cpefHee, noaHoe. CocTapmstomue
yCKOpeHwsI./

4. Jlnnamuka noctynareiapbHoro aprkenus /Ilepsoiii 3akon HeroToHa. Macca Tena.
Wuepuus. Bropoii 3akon Herotona. Crna. IMmynec Tena. 3akOH COXpaHEHUS
uMmmynsca. Tpernit 3akoH Hetorona. OcHOBHOE ypaBHEHHE JUHAMHUKHI
MOCTYIATEIBHOTO JIBIKCHHUS./

5. Kunematrka BpamarenbHoro aprmxeHus /IIoHsITHE «BpalaTeIbHOE IBHKECHUEY.
VYrnoBoe nepeMmenieHye. YIioBas CKOpOCThb: CpPeIHAsA 1 MTHOBEHHas. YIJIOBOE
YCKOpEHHE: Cpe/iHee M MITHOBEHHOE./

6. JluHamuka BpamareJbHOTO ABHXKEHHS /MOMEHT MHEPIMH MaTepHaIbHONU TOYKH
u tena. Teopema IItelinepa. MomeHT umnynsca. MomeHT cuiibl. [1neuo cuibl.
OCHOBHOE ypaBHEHHE TUHAMHKH BPAILATEILHOTO JBHKEHHUS./

7. DHepreTHYecKue XapaKTePUCTUKH ITOCTYIATEIEHOTO IBIKCHUS /DHEPTHSL.
Kunerndeckast n moteHumanbHas sHeprus. [loaHas MexaHndeckasi SHeprusl. 3aKoH
COXPaHECHUS MEXaHWIECKON SHEPTUH. MexaHn4eckast paboTa U MOITHOCTb./

8. DHepreTnueckre XapakTePUCTHKH BPAIIaTeIbHOTO ABIKCHUS /JHEPTHSL.
Kunernaeckast sHeprus. 3aKOH COXPAHEHNS MEXaHUIECKON SHEPTUH IS
MOCTYMATEIBHOTO M BPAIATEIbHOTO JBIKECHUSI. MexaHndeckas paboTta n
MOIIHOCTB./

9. du3nueckye BEIMYUHBI, ONICHIBAIOIINE KosebaTelbHOe ABMkeHHEe /CMelIeHHe.
Ammnuryna. ®aza xonebanuii. L{uknnueckas yacrora. [lepuoa. Yacrora.
Cxopoctb. Yckopenue. Cuna. DHeprus./

10. Bunsr mexanndeckux konebanuii /1o xapakrepy duszndeckoro mporiecca. [1o
XapakTepy 3aBUCUMOCTH OT BpeMeHH. [1o crocoOy BeinyxeHus. [1o xapakrepy
M3MEHEHUS aMIUTUTyAbl. ClioXXeHne TapMOHIUYECKIX KoJIeOaHuii./

11. ®mmueckuit MasTHUK /[ToHATHE «DU3NISCKUN MAsITHUKY. YpaBHCHHE
JBIDKCHUS (PU3NUECKOTO MasTHHKA. YacToTa 1 mepuos KoiaeOaHui GpU3MIecKoro
MasTHHKA./

12. Maremarnueckuii MasTHUK /[IOHATHE «MaTeMaTHYCCKUI MasTHUK». YpaBHEHUE
JBIDKCHUS] MAaTeMaTHIeCKOro MasTHHKA. YacToTa 1 nepros KojaeOanuit
MareMaTH4ecKoro MasTHUKa./

13. IpyxuHHbIH MasTHUK /[IOHSITHE «IIPY>KUHHBIA MasTHUKY. YpaBHEHUE
JIBIDKCHUSI TIPY)KMHHOTO MasiTHUKA. YacToTa 1 nepuos KojieOaHui Mpy>KUHHOTO
MasITHUKA./

14. BonHoBoit npouecc u ero xapakrepuctukk /[lonsiTue «BonHa» (BOJIHOBOM
npouecc). VICTOYHNKN MeXaHW9EeCKNUX BOJH. YCIOBHUSI BOSHUKHOBEHHS
MEXaHHYECKHX BOJIH. PacripocTpaHeHne BOJIH B Pa3IMYHBIX cpeaax. JnmHa BOIHEL.
Cropoctb. Hacrora. UHTEHCHBHOCTE./

15. Tumbl MexaHMYECKUX BOIH /BonHOBas moBepxHOCTH. DPOHT BOIHBL
[Tonepeunsle U MPOJONBHBIE BOJIHEL. berymue u crosune BOJIHBI, UX ypaBHEHUSI.
[Tnockue u cepryeckre BOIHBI U UX ypaBHeHUs. BexTop Ymosa./

16. OCHOBHBIE TOJIOKEHUS CHENUAILHON Teopun oTHOcUTeNbHOCTH (CTO)
/MpuHuun otHocuTeabHOCTH ["anunes. OCHOBHOE MOJIOKEHUE TEOPUH
otHocutenbHoCTU. [TocTynarer CTO Ditnmiretina. [Ipeodpazosanus Jlopeniia./

17. OcHOBHBIE 3aKOHBI CIIEIIMAJIBHON TEOPHH OTHOCHTEIILHOCTH /PeIsITUBHCTCKHIA
3aKOH CIOXXEeHHS cKopocTeil. OCHOBHO 3aKOH PENSTHBUCTCKON THHAMUKH
MaTepualbHON TOUKH. 3aKOH B3aMMOCBS3H MEXKYy MacCOU U CKOPOCTHIO. 3aKOH
B3aUMOCBSI3H Macchl ¥ 9HEPTHH./

18. OcHOBHBIC IOHATHS U YPaBHEHUS MOJIEKYIIPHOH Qu3uku /OCHOBHOE
ypasaenne MKT 1 uneanbHoro raza. YpaBHEHHE COCTOSIHUS H/EaIbHOTO rasa.
VpaBuenune MenzeneeBa-Knanelipona 1 naeanbHoro rasa. [locrosiHaas
Boapimana. @usnyeckuii cMbICI MOCTOTHHOM bonpimana./

19. OcHOBHBIE TIOJOKEHHS MOJIEKYIIIPHO-KHHETHIECcKoH Teopuu /Tleproe
nonoxenre MKT. Monekyna. Atom. Bropoe monoxxenne MKT. BpoyHoBckoe
newkenne. npoysus Bemects. Tperse nmonoxenne MKT. I'paduk 3aBucuMocTn
CHJIBI B3aMOJICHCTBUS OT PACCTOSHUS MEXTy MOJICKYJIaMH./

20. /Ismwxenne Moiexyn BemiecTs /Hanbonee BeposiTHas ckopocTs. CpenHss
KBaZ[paTH4Has CKOpocTh. CpenHsisa apudmMerndeckas CKopocTs. Kpupas
pacrpeeneHust MOJIeKyIl H1ealbHOro ra3a no ckopocTsM. Pacnpenenenue
Makceema. Pacripenenenne bomsimana./

21. SIenenus nepenoca /[loHsTHE «sIBIEHUS nepeHoca». 3akoH Puxa. [Ipumepsr
Juddy3nn BelecTs, HAXOSIINXCS B Pa3JIMUHBIX arperaTHbIX COCTOSTHHSX.

MaTreMaTH4eCKuX,
€CTECTBEHHOHAYYHBIX
JVCIUIUINH C
MIPUMEHCHHUEM
WHPOPMAITNOHHO-
KOMMYHHKAIJHOHHBIX
TEXHOJIOTUH
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TennonposoaHocTs. 3akoH Dypre. [Ipumeps! TermonpoBogHOCTH. Bs3kocTs nin
BHyTpeHHee TpeHue. 3akoH HptoroHa. Koadduumenr Bsiskoctn kaxk
XapaKTePUCTHKA CBOHCTB YKHUJIKOCTEH./

22. DKcIiepuMeHTaTbHBIE Ta30BbIe 3aK0HbI /M30TepMudeckuii mpomecc. 3aKoH
Boitna-Mapuorra. I'paduku nzorepmudeckoro nponecca. M3o6apudaeckuit
nporecc. 3akoH [eii-Jltoccaka. ['paduku n3ob6apraeckoro mporecca.
M3oxopuueckuii mponecc. 3akon Hlapms. [paduxu nzoxoprdaeckoro mporecca.
Anmabarusiii npouecc. Ypasaenue [lyaccona. I'paduku annabarHoro mporecca./
23. MonexynsipHble sSIBIEHHS B )KUIKOCTAX /[oHsITHE OKnAKOE COCTOsIHUE
BEIlleCTBay. XapaKTep MOJICKYIIPHOTO JBMXKEHHS B KHUIKOCTAX. [I0BepXHOCTHBII
CJI0i1 B XKUIKOCTSIX, MOJIEKY/ISIPHOE JAaBICHHE U MOBEPXHOCTHOE HATSKEHUE.
KoagdumeHnT noBepxHOCTHOTO HaTspKeHMs1. CMayrBaHUE U HECMauyUBaHUeE.
Kanunspuaele sBnenus, popmyna bopemm-XKropena./

24. MonexymspHbIC SBICHHS B TBEPABIX Tenax /[IoHATHE «TBEpAOE COCTOsTHNE
BelecTBay. Kpucrammmaeckne u aMmopgHbIe TBEpbIE TeNa. XapaKkrep
MOJIEKYJISIPHOTO JIBIDKCHNUS B TBEpABIX Tenax. [lonsaTne «nedopmarmsy, ee BUIB U
tunsl. 3akoH ['yka. Moxynms ynpyrocTu Kak XapakTepHCTHKA CBOMCTB TBEPABIX TEIL./
25. OcHOBHBIE IOHATHS TepMoauHaMuKH /TepmoauHamuka. TepMonuHaMuaeckas
cucteMa. THUITBI TEPMOANHAMUYECKUX CUCTEM. TepMOANHAMUYECKIE TAPAMETPHI.
TepMmonuHaMu4eckoe COCTOSIHUE CUCTEMBI. TepMoauHaMuuecKuil npouecc. Bust
TEPMOIMHAMHYECKHX MTPOLIECCOB./

26. Buyrtpennsis sHeprus rasa /Temneparypa. CpeaHssi KHHETHYECKasi SHEPTUs
JIBIDKCHUS MOJICKyIT. Uucio creneHed cBo0obl. BHYTpEHHSISI SHEPTHs OHOTO MOJIS
rasa u J1to6oi Maccel raza. CriocoObl H3MEHEHHSI BHYTPEHHEH SHEPTHH CUCTEMBL./
27. IlepBoe Hauao TepMOAMHAMHUKY /DU3NUECKHIA CMBICI NIEPBOTO 3aKOHA
TepMOANHAMUKH. [IprMeHeHe IepBoTo 3aK0Ha TEPMOJUMHAMUKH K H30TIpoIieccam./
28. Termoseie aurarenn /[IoHATHE «TETIOBBIC ABUTATEINY». YCTPOUCTBO
teroBoro asurarens. Liukn Kapro. Pabora remoBoro gsurareins. Kosddumuent
MOJIE3HOTO JIeHcTBUS TemoBoro asuraresnd. [Tytu nossimenus KITJ tennoBoro
JIBUATATEIA./

29. Dutponus /Tlorsitue «dHTpOHIY. [loHATHE «OOPATUMBII TEPMOTUHAMUICCKHMA
IPOIIECC». DHTPOIIHS U30JUPOBAHHON CUCTEMBI IPU 0OPATHMOM
TepMOIUHaMU4ecKoM mpouecce. [ToHsTue «HeoOpaTuMBbIil TepMOAUHAMUYECKUIT
IpoIiecc». DHTPOIHS H30IUPOBAHHON CHCTEMBI IPU HEOOpaTUMOM
TEpPMOIMHAMHYECKOM IIporiecce./

30. Bropoe Hayano TepMOAMHAMUKY /DHTpOIHS. MI3MEHeHUe SHTPONUH ITpU
o0paTnMoM 1 HeOOpaTUMOM TIpolieccax. BTopoii 3aKoH TepMOIMHAMUKH.
[IprmMeneHne BTOPOTO 3aKOHA TEPMOJMHAMUKY K n3omnpoueccaM. Lnkin KapHo Ha
nquarpamme T-S./

31. DnekTpocTaThKa /DISKTPUISCKAHN 3apsi. DIeMEHTapHBIN JIEKTPUUSCKUAN
3apsan. Bunel 3apsanos. BzaumoneiicTBre 3apsHkeHHBIX Tell. DIEKTpU3alys Tell.
3akoH KynoHa. 3akoH COXpaHEHHS 3JIEKTPUIECKOTo 3apsa./

32. Dnexrpuueckoe none B Bakyyme / [lonsitue «asekrpudeckoe nojie». CBolicTBa
anekTpudeckoro nosst. Hanpsbkennocts. Teopema IMaycca. Ilpunnun cynepno3unuu
noneit. [Torenuuan. Padora noss./

33. BemecTBo B anekrpudeckoM mnodie /[loHsitue «npoBoaHuk». [IpoBogHUKY B
JIEKTPUUECKOM I0JI€e. SIBlIeHUE 31eKTpocTaTuUecKoi nHayKuu. [lonsaTue
«IURTIEKTPUK». THUITBI AUANIEKTPUKOB: MOJSPHBIC M HENOJISIPHBIE. [{MANeKTpUKY B
JNeKTpHUYecKoM rosie. [lonspuzanms And3IeKTpruKkoB. [uaneKTprudeckas
MPOHUIIAEMOCTD cpesibl. CEerHETONEKTPUKH./

34. TTocTOsHHBIN AEKTpUIecKuid TOK /[IOHATHS «3IEKTPUIECKUAN TOKY,
«TOCTOSTHHBIN 3JIEKTPUYECKUI TOK». YCIIOBHS CyIIECTBOBAHHS AIIEKTPHIECKOTO
Toka. Cuna Toka. [TmotHOCTh TOoKa. Hampspkerne. ConpoTtuBnenne. Pabora Toka.
MormHoCTh TOK./

35. TToCTOSTHHBIN AIEKTPUIECKIH TOK B MeTayutax u raszax /[Ipupoma Toka B
MeTaytax. 3akoH OMa U1 OZHOPOIHOTO M HEOJAHOPOIHOTO YYacTKa METH, s
noiHoi nenu. 3akoH Oma B auddepennnansnoM Buse. TemmoBoe neiicTBre ToKa.
3axon Jxoyms-Jlenna. [Tpupoa snexkTpudeckoro Toka B razax. MloHu3aius ra3os./
36. MarauTHOE 0J1e B BakyyMe /[IoHATHE «MarHUTHOE T0Jie». MarHuTHOE
B3aUMOJIEHCTBUE IPOBOJHUKOB ¢ TOKOM. MHAyKIUs MarHuTHOro noist. Cuna
Awmnepa. MaruutHblii MOMEHT. MarHuTHbIi noToK. HanpsbkeHHOCTh MAarHUTHOTO
nosst. MarHuTHast IpOHUIIAEMOCTD CpeJibl./

37. MaruuTHoe none B Bemectse /IIpupona maruernsma. Bemecrsa
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JMaMarHuTHbIE, TapaMarHuTHble, peppomarautHeie. Touka Kropu./

38. DnexkTpoMarHuTHas HHAYKLHS 1 CAMOMHIYKLMS /SIBI€HUE 3JIeKTpOMarHUTHOU
uHayknun. Oneit @apanest. 3akon Papaznest 171 IEKTPOMArHUTHON WHIYKINH.
Hanpasnenne nanykuronnoro toka. [Ipasuno Jlenna u npaBusio npaBoit pyk.
SBnenne camonaaykimy. O/1C camonHykunu. THIYKTHBHOCTS IPOBOAHUKA./
39. TlepemenHsIit anekTpudeckuii Tok /[lorsaTne «nepeMeHHbIN Toky. [lomydenue
nepeMeHHOTO ToKa. [leiicTByronme (3¢ peKTnBHBIC) 3HAUCHUS CHIIBI TOKA U
HaIpsHKEHUS epeMeHHOTro Toka. CONPOTHBIICHHUE B IIEMSAX IIEPEMEHHOTO TOKA!
aKTHBHOE, MHIYKTUBHOE, EMKOCTHOE M ToJIHOe (MMrienanc). Pabora u MomHOCTh
MepeMEHHOT0 TOKa./

40. TonynpoBoauuky /[ToHsiTHE «OITYTTPOBOXHUKMY». THIIBI TPOBOAUMOCTH:
coOcTBeHHasl, IPHUMECHas, akenTopHast. [10IypoBOJHUKOBbIE IPHOOPEL: AUOBI U
TPHOJBI — HMX YCTPOMCTBO, IPUHINT PaOOTHI U IPUMEHEHUE./

41. DnexrpomarautHoe none /[loHsATHE «dneKTpoMarHuTHOE 1oJie». OCHOBBI
Teopun MaxkcBeina Al 3J€KTPOMarHuTHOTO NoJisl. YpaBHeHuUs: MakcBeia 1yst
3IIEKTPOMarHUTHOTO Nost. Bextop Ymosa-TloftHTHHTA./

42. DnexkTpoMarHuTHBIE KoseOaHus /[IoHsATHE «ANIeKTPOMarHUTHBIE KOJICOaHUS.
KonebarensHb1it koHTYp. KoHAEHCATOP. DIEKTPOEMKOCTh KOHIACHCATOPA. DHEPTHS
3NEKTPOCTATHYECKOTO OIS KOHAEHCATOpa. DHEPIHsl MArHUTHOTO TI0JIs. DHEPTUst
JNIEKTPOMArHUTHBIX KoJieOaHuil. YacToTa U nmepros coOCTBEHHBIX KoJieOaHHH./

43. DnexkrpoMarHuTHble BoiHbI /I1lkana anekTpoMarHuTHBIX BOJIH. J{pama3oHsl
3JIEKTPOMATHUTHBIX BOJIH. VICTOYHUKH 3J€KTPOMAarHUTHBIX U3Ty4eHuil. YciaoBus
BO3HHUKHOBEHHSI 3IEKTPOMArHUTHBIX BOJIH./

44. DneMeHTHI TeoMeTpUieckol onTukY /CBEeTOBOM JIy4. 3aKOH NPSMOJINHEHHOTO
pacnpocTpaHeHus cBeTa. AOCOTIOTHBIN MOKa3aTeb NPEIOMIICHHS.
OTHOCHTENBHBIN MTOKa3aTeab MpenoMiaeHus. OnTHyeckas IIOTHOCTb CPEIBI.
[IpenenbHbIit yron npenomiierns. [Ipomeccs! oTpaskeHUs U IPETOMIICHNUS CBETa Ha
TPaHHUIE ABYX NMPO3PAUHBIX Cpell. 3aKOHBI T€OMETPUIECKOH ONTHKH./

45. Unrepdepenmus cera /[lonsTre «uHTEpdEepeHINS cBeTa». KorepeHTHEIE
BoJTHBL. Crioco0b! HaOmoneHns: naTepdepenun: onbIT KOHra, Ounpusmslr @peHens,
3epkana Openens, nHTEp(EpeHINs Ha TOHKHUX IUICHKaX. Pa3HOCTH X0z1a BOJIH.
YcoBust BOSHUKHOBEHHSI HHTEP(EPEHIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.
Omnpenenenue pe3ylbTUPYIONIEH aMIUTUTY/bI KoJeOaHu! U HATOKEHUN
KOT€PEHTHBIX BOJIH./

46. Tudpakuus ceera /[lonarue «audpakuus». YCIoBUsl BOSHUKHOBEHHS
MaKCUMYMOB ¥ MUHUMYM nudpakiuu. Audpakius ceera Ha AudpakHOHHOM
pemnierke. Mcnonb3oBanue Au(PakIMOHHON PEIICTKH ISl N3MEPCHUS [UTHHbI
CBETOBOM BOJIHBI./

47. lonsapusanus ceeta /[IOHATHS «eCTECTBEHHBIN CBET» U «IOISPU30BAHHBIN
cBe». [lomydenue nosisipu30BaHHOTO cBeTa. 3akoH Mairoca 1Isl onpeiesIeHUst
MHTEHCUBHOCTH CBETA MPOILIE/IIETO Yepe3 HONIIprU3aTop, aHAIM3aTop, MOJSIPH3aTop
W aHAIH3aToP./

48. Mucnepcus ceeta /[lonstue «nucnepcusi». [lokazarens npeaomieHus
BelecTBa. Bunbl nucnepcun: HopMaibHasl, aHoMalbHas. [lonsaTue «cnexkrp». Buast
cnextpoB. CriekTp noriomenus. Criektp ucnyckanus. CIIonIHble, TMHeuaTeie u
nosnocarsle crekrpbl. CeKkTpaibHbIi aHanus./

49. TermoBoe u3nyuenue /IIpuposaa TeIoBOro u3nyueHust. [IOHATHS «IIOTHAS U
CIEKTpaJIbHasl JTyueHUCITyCKaTebHasl CIIOCOOHOCTBY, «IOJIHASI U CHIEKTpaJibHas
Jy4enonIonaTeNIbHas CI0OCOOHOCTHY, «aOCOIIOTHO YEPHOE TEJI0». 3aKOHBI
TerutoBoro mnydenus: Kupxroda, Credana — bonsiimana, Buna. 3aBUCHMOCTB
CIEKTPaIbHON CBETUMOCTH a0COIIFOTHO YEPHOTO TeJla OT JJIMHBI BOJIHBL./

50. ®ortordpdexr /Tonrarue «porodrpdexT». Bumsr porosrddexra: BHEITHHIA 1
BHyTpeHHUH. Habmronenne BHemrHero ¢poTodddexra. 3aKoHbI BHEIITHETO
tdoroaddekra. Ypapaenune DiinmreitHa. PaboTa BEIX0Ia 2I€KTPOHA U3 METaIA.
Kpachnas rpanuna goroaddexra./

51. Dddexr Kommnrona. JlaBnenue ceera /OnbiT KomnroHa. 3akoH cOXpaHEHHs
nmmynsca aekrpora. OnerT I1.H. JleGenena. JlaBinenne cBera aist abCOMOTHO
YEPHOTO0, OEJIOTO M 3epKabHOTO Tena./

52. BomHoBrIe cBoiicTBa yactuil /Bomns! e bpoitnsa. ®opmyna ne bpoitns.
Judpaknust 31eKTPOHOB M HEHTPOHOB B KpUCTaJUIax./

53. DnemenThl kBaHTOBOM Mexanuku /Heonpenenennocru ['elizenOepra.
CootHouleHne HeonpeaeneHHocTel. BonHoBast ¢pyHKkIus. YpaBHEHHs
Hlpenunrepa./
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54. Mopenu ctpoeHus aroMa /Atomuctuaeckas moaeib. Monens Jx. TomcoHa.
ITnanerapuas monens aroma. [Toctynarer bopa./

55. Teopus aroma Bomopona /Popmyna bansmepa. CriekTp U3IydeHus aToMa
Bonopoaa. Pagnyc opoutsr anekrpora. CKOpOCTh dIIEKTPOHA. DHEPTHUS dIIEKTPOHA.
CriekTp »Hepruit 371eKTpoHa. YPOBHH SHEPTrUu./

56. DneMeHTHl COBpEeMEHHOH (PH3HKH aTOMOB M MOJIeKyn /KBaHTOBBIC Uncia:
IIaBHOE KBAHTOBOE YHMCIIO, OPOUTAIBHOE KBAHTOBOE YHCII0, MATHUTHOE KBAHTOBOE
YHCII0, CIIMHOBOE KBaHTOBOE uncio. [IpaBuia or6opa. [Mpuammmn [aymm. [puammmn
MHHHUMYMa 3Hepruu. [lepronuueckas cucrema anementoB /.M. Menzneneesa./

57. Ctpoenue sinpa atroma /Mozenu cTpoeHust atoMHoro sapa. Obo3HaueHne
aToMHbIX siniep. Vzoronsl. M306apsl. 3otonsl. [ledekt Macchl. DHEPTHs CBS3H.
Snepubie cubl./

58. PapnoakruBHOCTS /[ToHsITHE «panoakTHBHOCTEY. EcTecTBeHHas
PagroaKTUBHOCTb. VICKycCTBEHHAs painOAaKTHBHOCTh. THIIBI paOaKTHBHOTO
pacmaza: anbda-, 6era-, ramma-pacnan. [lepuox nomypacnana. 3akoH
pannoaKkTUBHOTO pacmajna./

59. SAnepusie peakuun /[lorsTHe «siAepHBIE peakumy. Cxema SIepHOH peaKIim.
Tumb! sIIEpHBIX peaKnuii: peaknusl aHHUTWIALNY, PEaKIUHU JCNCHUS SAEP, PEaKIuH
CUHTE3a smep./

60. DnemenTapHble YacThLb! /[IOHATHE «3NIEeMEHTAapHBIE YaCTUIIBIY.
Knaccudukanus anemeHTapHbIX YacTull. B3aumoneicTBre aneMeHTapHbIX YacTHIIL.
KBapku. ®yHnameHTalbHbIe B3aUMOJCHCTBHS./

61. 3amepeHue uMmynbca Teia 10 B3auMOJICHCTBHS.

62. I3MepeHne uMmynbca Tejl Mocjie UX B3auMOJICHCTBUSL.

63. NccnenoBanue 3aBUCHMOCTD YIJIOBOTO YCKOPEHUS BpaIllaoIIerocs Teaa oT
MOMEHTA BPAIIAIOIIEH CHIIBL.

64. VccnenoBanue 3aBUCHMOCTD YITIOBOTO YCKOPEHHS BPAIAFOIIETOCS Tela OT
MOMEHTa WHEPIUH.

65. Habmonenne BNUSHUA AIMHBI MAaTEMaTHUECKOTO MAasiTHUKA Ha TIEPUOL €T0
KOJICOaHMS.

66. V3amepenue yckopeHHs CBOOOIHOTO MaJCHUSI METOJOM MaTeMaTHIeCKOTO
MasTHHKA.

67. YCTpOICTBO U MPHHIL pabOTHI BHCKo3UMeTpa OCTBAbIA.

68. M3mepenue ko3 duIueHTa BI3KOCTH TUCTHIUIMPOBAHHOM BOJIBL.

69. N3mepenune k03 UIMCHTA BA3KOCTH CIIAPTA.

70. N3mepenue ko3 duiimenTa NoBEPXHOCTHOTO HATSIKCHHUS HKUIKOCTH.

71. UccrnenoBanue ynpyrux cBOMCTBa JEPEBIHHON MaJIOUKH.

72. UccrnenoBanue yrnpyrux CBOMCTB KOCTHOM TKaHU.

73. Habmronerne ocnmuiorpaMMBbl IEPEMEHHOTO TOKA.

74. Habntonenue oCIMIIIOrpaMMBbl OJTHOTIONYTIEPHOIHOTO BBITIPSMIICHHS
MIEpEMEHHOTO TOKa.

75. Habmonenne ocuuIorpaMMBl IBYXIOJTYTIEPUOAHOTO BBITIPSIMIICHUS
MIEPEMEHHOTO TOKa.

76. Habnronenue GHIBTPYIONIETO ASHCTBHSI KOHICHCATOPA.

77. YcTpoMCTBO U MPUHLUIT JEHCTBUS aHAIUTHUYECKHUX BECOB.

78. NccnenoBanue 3aBUCHMOCTH BEITMYHHBI CUIIBI AMIIEpa OT CHJIBI TOKA B
MPOBOJTHHKE.

79. NccnenoBanue 3aBUCHMOCTH CHITBI TOKA OT HAIIPSDKEHUS TPU MPSMOM T€UEHUHU
TOKa Yepe3 MOIYyNPOBOIHUKOBBINA THO.

80. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPsDKEHUS TIPU 00paTHOM
TEYEHUH TOKa Yepe3 MOYIPOBOJHUKOBBIN THOI.

81. YcTpOoHCTBO M PUHIHIT PAOOTHI ONTHYECKOTO MHKPOCKOTIA.

82. Usmepenne BeTHINHBI MUKPOOOBEKTA.

83. OnpeneneHue anepTyphl U Mpeena pa3pemeHus MUKPOCKOIIa.

84. M3mepeHue JUIMHBI CBETOBOM BOJHBI TP MPSIMOM T1aJICHUH CBETOBBIX Jy4eil Ha
TU(GPAKINOHHYIO PEIIETKY.

85. M3mepeHue JUTHHBI CBETOBOM BOJTHBI ITPY HAKJIOHHOM I1aJICHUH CBETOBBIX Jy4ei
Ha TUGPAKINOHHYIO PEIIETKY.

86. YCTpOHCTBO M PUHIUIT PabOTHI CIIEKTPOCKOTIA.

87. HabmoneHue CILIONTHOTO CIEKTpa.

88. HabnromeHue criekTpa UCITyCKaHUsl PTYTH.

89. YerpolicTBo M puHIHMI paboTHI MOJSIPUMETPA.

90. Vi3amepenune KOHIEHTpALMU PACTBOPOB ONTHYECKHE aKTHBHBIX BELIECTB
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MCETOAOM NOJIAPUMETPHUU.

Ikana u KPpUTCPUH OLICHHUBAHUA OTBETA o6yqa}omeroc>1 IMpEaACTaBJICHEI B Ta6J'II/IH€.

Hikana KpuTtepuu onenuBanusi
- 00yuaroIuiics MOJHO YCBOMI yueOHBIN MaTepual;
- TIOKa3bIBaeT 3HAHHE OCHOBHBIX IOHATHH IHUCIHUIUIMHBI, TPAMOTHO IIOJB3YETCS
TEPMUHOJIOTHE;
- TPOSIBIISICT yMEHHE aHAIM3UPOBATh W 0000mars MHGOPMAINIO, HABBEIKH CBA3HOTO
OIIMCAHUs SIBICHUH U MPOIIECCOB;
Ornenka 5 - JEMOHCTpUpPYET yMEHHME  M3JlaraTb Marepuajg B ONPEICIICHHON JIOTMYECKOU
(oTMyHO) TOCIeA0BATEeLHOCTH;
- TOKa3bIBaeT YMEHHE MWJUIIOCTPHPOBATh TEOPETHUECKUE ITOJOKCHUS KOHKPETHBIMHU
IIpUMeEpamu;
- IGMOHCTPHPYET CPOPMUPOBAHHOCT M YCTOHYMBOCTD 3HAHUI, YMEHUI1 U HABBIKOB;
- MOTYT OBITH JONYIIEHBI OJHA—/BE HETOYHOCTU MNPU OCBEIICHHU BTOPOCTEIIEHHBIX
BOIIPOCOB
- OTBET YAOBJIETBOPACT B OCHOBHOM Tpe6OBaHI/I}IM Ha OICHKY ((5)), HO IpH 3TOM UMEECT
Ouetixa 4 MECTO OJJH M3 HEJIOCTAaTKOB!
(xopoto) - B YCBOGHHMH yueOHOro MaTepuaa JAOIYILIEeHbI IPOOEIbl, He MCKAa3UBILUE COJCPIKAHHE
OTBETAa;
- B U3JIOKCHUU MaTcpuraja JoNyICHbI HC3HAYNUTECIbHBIC HCTOYHOCTHU
- 3HaHHUC OCHOBHOTI'O MporpaMMHOI0  Marépuajia B MHUHHMAJIbHOM O6’beMe,
MOTPEITHOCTH HENMPUHINIHAIBHOTO XapaKkTepa B OTBETE Ha JK3aMEHE: HETIOIHO WIIN
HETIOCINIE/IOBAaTEIbHO  PAcKphITO COAEp)KaHWE MaTepHana, HO TII0OKa3aHo obmiee
Ouerka 3 MTOHUMaHHE BOIPOCOB; }
- HMEJNNCHh 3aTpPyAHCHHS WIM JOMyIIEHbl ONIMOKM B ONPEAEICHHH IOHATHH,
(YIoBIETBOPUTEIHHO) .
WCTIONIb30BaHUM TEPMHHOJIOTHH, ONHCAHHM SIBICHUH W IPOLECCOB, HCIIPABICHHBIC
TI0CJIe HaBOJSIINX BOTIPOCOB;
- BBIABJICHA HENOCTaro4yHass  Cc(OPMHPOBAHHOCTh 3HAHMH, YMEHHH M HaBBIKOB,
00YUarOIMIACS HE MOXKET MPHUMEHHUTh TEOPHIO B HOBOW CHTYalluu
- Hpo6en1>1 B 3HaHHAX OCHOBHOT'O IpOrpaMMHOI0 Marcpuaja, HTPUHOHUIIHATIBHBIC
OIJ_II/I6KI/I IIpU OTBETE HA BOIIPOCHI;
- 00HapyeHO HE3HAHWE WJIM HEMOHUMAaHuEe OONblIeH WM HanboJiee BAKHOW YacTH
Ouetika 2 yueOHOTO MaTepuara;

(HEeyIOBIIETBOPHUTEIIBHO)

- JOIYIICHBI OIINOKHU B OIIPEACIICHUN HOHﬂTHﬁ, IIpU UCIIOJIb30BAHNN TCPMHUHOJIOTHUH, B
ONHMCAaHUU SBJICHUN U MpOo1ECCOB, KOTOPBLIC HE MCIHPABJICHBI IOCJIEC HECKOJIbKUX
HaBOJANIUX BOIIPOCOB;

- HC C(l)OpMHpOBaHLI KOMIICTCHINH, OTCYTCTBYIOT COOTBETCTBYIOIIUC 3HAHUA, YMCHUA U
HaBbIKH

TecToBbie 3a7aHU 10 UCHUILIMHE

Ne OLeHoYHbIE CPECTBA Kon 1 HaumeHnoBanue
WHJIMKaTOPa KOMIICTEHIINU
1 1. Bce, 9T0O Hac OKpY)KaeT, YTO IMO3HACTCS C IIOMOIIBI0 OPTaHOB YYBCTB, Ua-1. OIIK-1
Ha3bIBAETCA ... Pemaer Tumnossle 3a1a4n
1) BetiecTBOM po¢eCCHOHATBFHON

2) marepueit
3) monem
4) Tenom

1) BerecTBOM
2) MONeKya0i
3) monem

4) atoMmoM

2. Bun matepuu, U3 KOTOPOTO COCTOSIT TeJa, HA3bIBACTCA ...

3. BI/IH Marepum, NHoOCpCACTBOM KOTOPOI'O B3aHMO,Z[CﬁCTByIOT TCJ1a, HA3bIBACTCA ...

JIeSTEILHOCTH Ha OCHOBE
3HAHHMI OCHOBHBIX
3aKOHOB MaTEMaTHYECKHX,
€CTEeCTBEHHOHAYYHBIX
IMCIIATUIAH C
MIPUMEHEHUEM
HHPOPMAITHOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOIOTHI
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1) BemiecTBOM
2) MoJIeKy0it
3) monem

4) aromMoM

4. I'paBUTAlIMOHHOE B3aNMOJIECHCTBUE OCYIIECTBISACTCS MEKILY 3a cuer
IPaBUTAIIMOHHOTO IO

1) Tenamu, 00NAAIOIIUMH MacCOM ITOKOS

2) TenaMu O00IAAOIIIMH 3aPSIOM

3) aneMeHTapHBIME YaCTUIIAMH

4) HyKJIOHaMH BHYTpH sipa aToMa

5. DNeKTpOMarHUTHOE B3aMMOJICHCTBUE OCYIICCTBISCTCS MEXKTY , 33 CUET
ANEKTPOMArHUTHOTO TIOJISL.

1) Tenamu, 00ONAAIOIIUMH MacCOM ITOKOS

2) TenaMu 00T TAOIIMMH 3aPSAIOM

3) sreMeHTapHBIMH YaCTHIIAMH

4) HyKJIOHaMH BHYTpPH sipa aromMa

6. Cnaboe B3aMMOJIEHCTBHE OCYIIECTBISICTCS MEXY ...
1) tenamu, 06agaAIOIIMMU MAaCCOM MOKOSI

2) TenaMu 00TATAOIIMMH 3aPSIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHaMH BHYTpH sipa aromMa

7. CuibHOE B3aUMOJICHCTBHE OCYIIECTBISCTCS MEXKIY ...
1) Teaamu, 0671 JAIOIIMH MaCcCOM TIOKOS

2) Tenamu 00NaJAOIIMMU 3aPsIIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHAMH BHYTPH sIpa aToma

8. (hopMa JBIDKCHUST MaTEPUH BKIIIOYACT B Ce0sl U3MCHCHUS,
MPOHUCXO/IAIINE Ha YPOBHE O0IECTRA, OOIIECTBCHHBIX OTHOIICHHUH.

1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) ConmanbHas

9. (bopMa IBIDKEHHS MaTEpUX BKIIFOYAET B Ce0sT TIPOIIECCHI,
CBSI3aHHBIE C MTPEBPAIEHNEM BEIECTBA, PEaN3yeTCsl Ha YPOBHE MOJIEKYJIbI
1) dusnueckas

2) Xumuyeckast

3) Buonoruyeckas

4) CounasnpHas

10. (dhopMa IBIDKCHHS MaTEpPUU BKIIIOYACT B Ce0s IBHIKCHUE
SJIEMEHTAPHBIX YaCTHI[ M TIOJIEH, PeaNnu3yeTcss Ha yPOBHE MUKPOCTPYKTYPBI
(MoJteKyia, aToM, 3JIEMEHTAPHBIE YACTHUIIBI)

1) dusnueckas

2) Xumudeckast

3) Buonoruyeckas

4) ConmanbHast

11. (opma IBIDKEHHS MaTepUH BKIIOYAET B ce0sl QyHKIIMOHUPOBAHHE
1 pa3BUTHE KHUBBIX OPTaHU3MOB, PEaIN3yeTCsl Ha YPOBHE KICTKH

1) Ousnueckast

2) XuMudeckast

3) Buonornyeckas

4) CounasnbHas

12. B 3aBHCHMOCTH OT BHJIa TPAEKTOPUN MEXaHUYECKOE JIBIIKEHUE MOXKET OBITb ...
(Bs1OepuTe Bce BepHBIE BapHaHThl OTBETA)
1) npsiMonuHeHOE
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2) paBHOIIEPEMEHHOE
3) paBHOMEpHOE

4) HepaBHOMEPHOE
5) KpUBOJIIMHEHHOE
6) 1Mo OKpYKHOCTH

13. B 3aBHCHMOCTH OT XapakTepa U3MEHEHHUS CKOPOCTH Pa3sIMYatoT ABHKCHHE ...
(BrIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMonuHeHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONUHEHHOE

6) 1Mo OKpYKHOCTH

14. BexTop ckopoCTH BCerna ...

1) coBmagaer ¢ BEKTOPOM yCKOPEHHS

2) IPOTHBOIIONIOKEH HAIPABIICHHIO JBI)KCHHS Tela
3) coBmagaer ¢ HarpaBJICHUEM JBIKCHHS Telia

4) IPOTUBOMOJIOKHO HATIPABJICH BEKTOPY YCKOPCHHS

15. Ecnu Teno ABMKETCsI 3aMEIIEHHO, TO BEKTOP YCKOPEHHUS BEKTOPY
CKOPOCTH.

1) conanpasieH

2) mepreHIUKyIIpeH

3) HampaBIeH MPOTHBOIMOIOKCHO

4) pacroNoKeH MO/ YIJIOM K

16. Ecnu Teno IBIKETCS YCKOPEHHO, TO BEKTOP YCKOPSHHUS BEKTOPY
CKOPOCTH.

1) pacmonoxeH Imof YoM K

2) mepreHIUKyIIpeH

3) IPOTHBOIIOJIOKHO HATIPABIICH

4) coHarnpasiicH

17. Ecnu pykosiTKa MpaBoOro BUHTA BPAIaeTCs B HAPaBJICHUH JBIDKEHHS TeJla 0
OKPY>KHOCTH, TO IOCTyNaTeIbHOE IBUKEHUE BUHTA YKA)KET HAIIPABICHUE
BEKTOpA. ..

1) yrmoBoro nepeMenieHus

2) yIJI0BO# CKOPOCTH

3) yI1oBOro yckopeHus

4) MOMeHTa UMIYJIbCa

18. BeKTop yIiioBOro YCKOpEHH sl COHAIPABIIEH ¢ BEKTOPOM YIJIOBOM CKOPOCTH MPH
BIKEHNH.

1) paBHOMEpHOM

2) paBHO3aMEIIIEHHOM

3) yCKOpeHHOM

4) HepaBHOMEPHOM

19. BekTop yIiioBOro yCKOpeHHs IPOTHBOIIONI0KHO HANPABIICH BEKTOPY YIIOBOM
CKOPOCTH IIPH JBUKCHHH.

1) paBHOMEpHOM

2) 3aMeJIeHHOM

3) paBHOYCKOPEHHOM

4) HepaBHOMEPHOM

20. CkopocTb Mstiua Maccoit 50 1, OpOILIEHHOTO BEPTHKAIbHO BBEPX, MEHSETCSI 10
3akoHy v=12-10t. 3HaueHrEe MOIYIISI UMITYJIhCA MsTUa Yepe3 2 CEKyHIbI MTOCIIe
Havaja ABWXeHHs paBHo  krem/c. (0,4)

1)0/4

2) 400

3)-04
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21. Cxopocth Mstga Maccoit 100 1, OpOIICHHOTO BEPTUKAIBHO BBEPX, MEHSETCSI 110
3akoHy v=40-8t. 3HaYeHNEe MOITY/S UMITYJIbCca Mstda depe3 4 CeKyH/IbI ITociie Hadalia
JIBIDKCHUS PABHO Kr*M/C.

1)-0,8

2) 800

3)0,8

4)8

22. JlaHbBI TpH TeJNa: CILIONIHOMN TUCK, TOHKOCTCHHBIN MWIHHAD (Tpy0a) u 1miap,
MpUYeM Macchl m ¥ pauychl R ocHOBaHMI 1UCKa M TPYOBI M paanyc Imapa
onuHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Tela. J{iss MOMEHTOB nHepIui
paccMaTpuBaeMbIX TeJI BEPHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...

1) HanOOJIBIINM MOMEHTOM MHEPIMH 00IaIaeT AUCK

2) HanOOBIIMM MOMEHTOM HHEPIMHU 00JafaeT map

3) MOMEHTBI HHEPIIUH BCEX TPEX TEI OAMHAKOBBI

4) HarOOBIITMM MOMEHTOM MHEPIHH 00Nasaet Tpyba

23. JlaHbI TpH TeJNa: CILIONIHOMN TUCK, TOHKOCTCHHBIN MWIHHAD (Tpy0Oa) u 1miap,
MpUYeM Macchl M ¥ paguychl R ocHOBaHM [McKa U TPYOBI M paanyc mapa
onuHakoBbl. Och BpallleHHs] IPOXOAUT Yepe3 LeHTp Tena. [ MOMEHTOB MHEepIUI
paccMaTpuBaeMbIX TeJl BEPHBIM SIBISETCS yTBEPKICHHUE, UTO ...

1) HaMMEHBIIIMM MOMEHTOM HHEPIMU 00IaaeT IUCK

2) HAUMEHBITUM MOMEHTOM HHEPLUH 00Ia[aeT map

3) MOMEHTBI HHEPLIUH BCEX TPEX TEN OUHAKOBBI

4) HaMMEHBIIIUM MOMEHTOM HHEPIUHU 00safaeT Tpyoa

24. Ecnu BEeKTOPHI CHIIBL M TIEPEMEIIICHHS COHANPABIICHBI, @ YTOJI MEXKIY HUMH
paseH 0, To paboTa, COBEpLICHHAS CHIIOH ...

1) paBHa HyIIO

2) MaKCHUMaIlbHa U MOJIOKHUTEIbHA

3) monoxuTeIbHA

4) MaKcUMaJbHA W OTPHIIATEIbHA

25. Ecitit BeKTOp CHITBI TIEPIICHANKYISIPEH BEKTOPY MepeMelieH s, T paboTa,
COBEpIIIEHHAS CHIIOH ...

1) paBHa HyIIO

2) MakCHMaITbHA W TTOJIOKHUTETbHA

3) nonoxuTeILHA

4) MakcuMaJbHa ¥ OTPHIATETbHA

26. Ecniu yron Mex/ly BEKTOpaMH CUIIBI M niepeMeliieHus pasel 180, To padora,
COBEPILIEHHASI CUJIOH ...

1) paBHa HyITIO

2) orpuIiarensHa

3) monoxuTenpHa

4) MakcUMAaJbHA W OTPHIATEIbHA

27. Ha gacTuity, HaXoAsIIyrocs B Hadalle KOOPANHAT, IEHCTBYET CHIIa, BEKTOP
KOTOPOH ompexersiercs BeipakeHneM F=2i -3j. Pabota, coBepIieHHast 3TOH criioi
IpH NIepeMEeIeHNH YacTUIBI B TOUKY ¢ KoopauHatamH (5;0) paBHa k.
1)-15

2) 25

3) 23

4) 10

28. Ha vacTwuily, HaXOASIIyIOCs B Hauajie KOOPIWHAT, ICUCTBYET CHIIA, BEKTOP
KOTOpO# omnpenensercs BeipaxkeHneMm F=4i +3j . PaboTa, coBepiieHHast 3TOW CHUIION
MPY TIEPEMEIICHIN YaCTHIBI B TOUKY ¢ kKoopauHaTamu (0;5) paBHa JIx.

1) 15

2) 25

3) 23
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4) 10

29. Ha yacTuiy, HaXOZsIIyIOCsS B Hayajle KOOPAUHAT, NeHCTBYET CHila, BEKTOP
KOTOpO# omnpenensercs BeipaxeHneMm F=2i +3j . PaboTa, coBepiieHHast 3TOW CHIION
TIPY TIEPEMEIICHUN YaCTHIIBI B TOUKY ¢ KoopAawHatamu (5;5) pasHa _ JIk.

1) 15

2) 25

3) 23

4) 10

30. Ha yacTuity, HaXxoasIIytocs B Hauajle KOOpAWHAT, ISUCTBYET CHIIa, BEKTOP
KOTOpoO# onpenensiercst Beipaxkennem F=4i -5j . Pabora, coBepiueHHas 31oit cuno
IPY NIepeMELIeHIH YacTUIBI B TOUKY C KoopAuHaTaMu (2;-3) pasHa  JIxk.
1)-15

2) 25

3) 23

4) 10

31. IIpn ymeHbIIeHUN B 4 pa3a JUIMHBI HUITH MaTeMaTHIECKOTO MasgTHUKA MIEPHOLT
KOJIEOaHHUS ...

1) He u3MeHUTCS

2) yBenuuurcs B 4 pasa

3) yBenuuurces B 2 pasa

4) yMeHbIIUTCS B 2 pasa

32. Tlpu yBenuueHNH B 4 pasa JUIMHBI HUTH MATEMATHYECKOTO MasTHHKA
YBEJIMUEHNH MacChl Tpy3a B 4 pasa, epruoj KoJIeOaHus ...

1) He u3MeHHTCS

2) yBennuutes B 4 pasa

3) yBenmuutes B 2 pasa

4) yMeHBIIUTCS B 2 pasa

33. Tlpu yBeIuUeHUH MACCHI Tpy3a B 4 pa3a mepro/ KoiebaHus mpyKHHHOTO
MasiTHHKA ...

1) yBenuuurcs B 2 pasa

2) He U3MEHUTCS

3) yBenmuurcs B 4 pasza

4) ymenbLmtes B 2 pasa

34. Tpu yBenuuenuu B 2 paza MacChl IPy3a U YBEIUYESHHUH )KECTKOCTH MPY)KHHBI B
2 pa3a, nepuoj KoieOaHus IIPYKUHHOTO MasTHHKA . ..

1) He u3MeHHTCS

2) yMeHbIIHUTCS B 2 pasa

3) yBenuuurcs B 2 pasa

4) yBenuuuTcs B 4 pasa

35. B ocHOBe crienuaibHON TEOPUH OTHOCUTEIBHOCTH ...

1) GBLI TOJIOXKEH HKCIIEPUMEHT, TOKA3ABIIHIH HE3aBUCUMOCTH CKOPOCTH CBETA OT
CKOPOCTH JBIKEHHSI HCTOYHUKA U TIPUECMHUKA CBETa

2) ObLJT MOJIOKEH IKCIIEPUMEHT 110 U3MEPEHUIO CKOPOCTH CBETA B BOJIC

3) ObLIM MOIOXKEHBI MPEACTABICHHUS O TOM, YTO CBET SIBISIETCS KOJIeOaHueM
HEBUIUMOTO 3¢dupa

4) 6bL1a MOJNOXKEHA TMIOTE3a O B3aUMOCBSI3U MAcChl U SHEPTUH

36. IIpu ycTaHOBICHHH COOTHOIICHUS MEKIY 3aKOHAMH KJIaCCUYECKOM MEXaHUKH U
CHeHHaJ’IBHOﬁ TCOPUU OTHOCUTECIBHOCTHU BEPHBIM YTBCPKACHUEM ABJIACTCA ...

1) BTOpBIE HOJHOCTHIO OMPOBEPTAIO MEPBBIE

2) BTOpBIE MIEPEXOMAT B MEPBBIC TIPH ABHKCHUH YaCTHI[ CO CKOPOCTHIO MHOTO
0oJIbIIIe CKOPOCTH CBETA

3) mepBble MEPEXO/ISIT BO BTOPHIE MPH OMMUCAHUN MUKPOYACTHIT

4) BTOpBIE MEPEXO/IAT B MIEPBbIE PHU JBIKEHUH YaCTHI[ CO CKOPOCTHIO MHOTO
MEHBIIIE CKOPOCTH CBETa
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37. CKOpOCTb CBETa B BAKYYME HE 3aBUCHUT OT CKOPOCTH JBHXKEHHS HCTOYHHKA
HaOJIIOATENS — TO TPUHLIMII ...

1) OTHOCHTENBHOCTH

2) moCTOSIHCTBA

3) HEe3aBUCHMOCTH

4) cooTBETCTBUSA

38. ®u3nYECKUE ABIEHNA B OMMHAKOBBIX YCIOBHUAX MPOTEKAIOT OMMHAKOBO BO BCEX
WHEPIMAILHBIX CHCTEMAX OTCYETA — TO TPHMHIIMII ...

1) OTHOCHTENBEHOCTH

2) IOTIOIHUTENLHOCTH

3) cooTBeTCTBUS

4) HEe3aBHCUMOCTH

39. Kocmmueckuit kopabib ¢ IByMsi KOCMOHABTaMH JIETHT €O ckopocThio v=0,8c (c
- CKOPOCTB CBETa B BaKyyMe) B CHCTEME OTCUETa, CBI3aHHOM ¢ HEKOTOPO
rraneToi. OIMH U3 KOCMOHABTOB MEAJICHHO ITOBOPAYMBAET METPOBBIA CTEPIKEHD W3
TIOJIOKEHUS |, MepIIeHINKYIIPHOTO HAIIPABICHUIO IBIKEHHUS KOpaois, B
MOJIOKEHHE 2, TapajuieIbHOE HAIPABICHHUIO IBIKEHIA. J{JIIHA 3TOTO CTEPIKHS C
TOYKH 3pCHUsI HAOIIOATelIs, HAXOIAIIECTOCs Ha TUIAHEeTe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B TIOIOXKEHUH 2

2) m3mewnstercst ot 1,0 M B monoskeruu 1 10 1,67 M B ONOKEHUH 2

3) pasna 1,0 M npu 110601 €10 OpUEHTAIIUH

4) usmensiercs ot 0,6 M B onoxkenuu 1 10 1,0 M B mosokeHun 2

40. Kocmuueckuii kKopabiib ¢ AByMsi KOCMOHABTaMH JIETUT CO ckopocThio v=0,8¢ (C
- CKOPOCTB CBETa B BaKyyMe) B CHCTEME OTCUETa, CBI3aHHOM ¢ HEKOTOPO
mwiaHeTo. OQUH U3 KOCMOHABTOB MEJJIEHHO IOBOPAYMBAET CTEPKEHB AIMHOM 0,6
M U3 TIOJIOXKEHHUS 1, MapauieIbHOTO HAIIpaBICHUIO TBHKEHUS KOpaois, B
MOJIOKEHHE 2, IePIICHIAUKYIIPHOE HAIIPABICHAIO ABIDKCHIS. J{JIIHA 3TOTO CTEPIKHS
C TOYKH 3pEHUS HaOIIoMaTeNsl, HaXOAAIIETOCs Ha TUTaHeTe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B MOJOKEHUH 2

2) m3menstercst ot 1,0 M B monoskeruu 1 10 1,67 M B ONOKEHHH 2

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIIMH

4) usmensiercs ot 0,6 M B osoxkenuu 1 10 1,0 M B monokeHun 2

41. Kocmuueckuit Kopabib JETUT co ckopocTbio v=0,8c (¢ - CKopoCTb cBeTa B
BaKyyMe) B CHCTEME OTCYETa, CBA3aHHON C HEKOTOPOi rraneToit. OnauH u3
KOCMOHABTOB MEIJICHHO TTOBOPaYMNBACT METPOBBII CTEPKEHD U3 TOJIOKCHHUS 1,
MePIICHINKYISIPHOTO HAIIPABJICHUIO IBIKCHHUS KOPaOis, B OJIOKEHHE 2,
napajuieIbHOE HAMPABICHHUIO IBIKEHS. J{JIIHA 3TOTO CTEPIKHS C TOYKH 3pEHHS
JPYTOTO KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 710 0,6 M B MOJOKEHUH 2

2) mamenstercst ot 1,0 M B monoskeruu 1 10 1,67 M B MOJIOKEHNH 2

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIINA

4) usmensiercs ot 0,6 M B ostoxkenuu 1 10 1,0 M B mosiokeHun 2

42. KocMuueckuii Kopabiib JIETUT cO CKOpoCThio v=0,8¢ (C - CKOpOCTh CBETA B
BaKyyMe) B CHCTEME OTCYETa, CBA3aHHON C HEKOTOpOi rraneToit. OauH u3
KOCMOHABTOB MEIJICHHO TTOBOPaYMNBACT METPOBBII CTEPKEHD U3 TIOJIOKCHHUS 1,
MapajuieIbHOTO HAIIPABJICHUIO ABIKCHUS KOPaOIlsi, B ITOJIOKEHHUE 2,
MEPIICHINKYISIPHOE HAIIPABICHAIO ABIDKEHHS. J[JIITHA 3TOTO CTEPIKHS C TOYKH
3pEHHS APYTOTO KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B MOJOKEHUH 2

2) wamenstercst ot 1,0 M B monoskeruu 1 10 1,67 M B OJIOKEHHH 2

3) pasna 1,0 M npu 11060 €10 OpUEHTAIIMA

4) usmensiercs ot 0,6 M B ostoxkenuw 1 10 1,0 M B mosioskeHun 2

43. BpoyHOBCKO€ JABMKEHHE TTOITBEPKAAET CYIIECTBOBAHUE ...
1) B mpupoje uaeansHOro ra3a

2) XaOTHYECKOI0O TEIJIOBOTO BHXKECHHSI aTOMOB M MOJICKYIT

3) BA3KOCTH KHUAKOCTEH

4) cBEepXBBICOKOTO BaKyyMa
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44. YtoObl CKOPOCTB JABM)KEHUSI OPOYHOBCKHX YaCTHI[ YBEJIMUMWIACH HEOOXOIUMO
...(Br1OepuTe Bce BepHbIC BApPHAHTHI OTBETA)

1) yBennuuth TEMIIEPATYPY

2) YMEHBILIHUTH TEMIICPATYPY

3) yBeNMUUTH MacCy GPOYHOBCKOM YaCTHIIBI

4) yMEHBIIUTE Maccy GPOYHOBCKOM YaCTHUIIbI

5) yBeIMYUTH KOHICHTPALNIO YaCTHI

45. TIpu yBeIMYeHUH KOHIICHTPALMH MOJIEKYJT HIeabHOTO ra3a B [[Ba pasa
JIaBIICHKE Tasa ...

1) yBenuuwurcs B 2 pasa

2) ymenbInurcs B 4 pasa

3) yMeHbIIHUTCS B 2 pasa

4) He U3MEHHUTCS

46. Ilpn yMEHBIIIEHNN CKOPOCTH IBIKCHUS MOJIEKYII B 4 pa3a JTaBIICHHE Ta3a
pasa.

1) yBenmmuuiiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

47. JlaBneHue nieajJbHOrO OAHOATOMHOIO Ta3a YBEIUYMIOCH B 4 pasa IpH 3TOM
CPEHsIsl CKOPOCTh JIBIDKCHHSI MOJICKYN __ pasa.

1) yBenuuunocs B 2

2) YMEHBIIWIOCH B 4

3) yBenuuminocs B 4

4) yMEHBIIUIOCH B 2

48. CpenHsisi CKOPOCTh IBIKEHHS MOJICKYIT HACaIbHOTO OJHOATOMHOIO Ta3a
yBeIUUMIach B 4 pasa, mpu 9TOM JaBlieHHe raza ___ pa3 (-a).

1) ymenbmmuiaocs B 16

2) yMEHBIIUIOCH B 4

3) yBenuumiocs B 16

4) yBenuuniocs B 4

49. JlaBneHwe HIeaTLHOTO ra3a Ha CTEHKH COCY/a 3aBUCHT OT ... (BeiOepure Bce
BEpHBIC BAPHAHTHI OTBETA)

1) popmsl cocyna

2) KOHIIEHTPAIINH MOJICKYIT

3) remneparypsi

4) CKOPOCTH JBHXKEHHSI MOJIEKYIT

5) o6bemMa cocyma

6) BHEIIHETO JABICHUS

50. Ipu yBenu4yeHUM AaBieHus B 3 paza U yMEHbIIEHHH o0beMa B 2 pasa
abCOJTIOTHAS TeMIIepaTypa UjeaibHoro raza __ pas (-a).

1) yBenauuurcsi B 6

2) yBenmuuures B 1,5

3) ymeHbmuTcs B 6

4) ymenpiutes B 1,5

51. IIpn yBenuueHNH TeMIepaTypsl H 00beMa HJIeaIbHOTO Ta3a B 2 pasa, ero
JABIICHHS ...

1) He u3MeHHUTCS

2) yMeHBIIUTCS B 4 pasa

3) ymeHbIHUTCS B 2 pasa

4) yBenuunTtcs B 4 pasa

52. HHG&HLHLIfI ra3 IOCTOSIHHOM MacCHI CXKalIk TakK, 4TO €TI0 AaBJICHUC
YBEJIMYHIIOCH B /IBa pasa, a o0beM YMEHBLIWJICS BABOC. HpI/I OTOM TeMIIEparypa
rasa...
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1) yBenuuusach B Ba pasa
2) yMeHBIIMIACH B 2 pasa
3) He U3MEHMIIACh

4) yBenuuuach B 4 pasa

53. [l pacnpeneneHnst MakcBemia BEPHBIM SBIACTCS yTBEPKICHUE ...

1) no3BoJIsIET PaCcCUUTATH OO MOJIEKYIT, CKOPOCTH KOTOPBIX 3aKJIFOYCHBI B JIFOOOM
3aJaHHOM MHTEpPBaJIe CKOPOCTEH

2) Haunbonee BepOATHASI CKOPOCTh MOJIEKYIT 3aBUCHUT TOJIBKO OT TEMIIEPATyphI U He
3aBHCUT OT POZA MOJIEKYI

3) momiaak Mo KPUBO# pacTeT ¢ MOBBIIICHHEM TEMIIEPATyPhI

4) npu MOHIKEHUU TEMIIEPATyPhl BETUYHHA MAKCHMYMa (DYHKI[MH YMEHBIIACTCSI

54. Jlns pacupenenerns MakcBesIa BEPHBIM SIBIISIETCS yTBEPIKACHUE, YTO PH
HNOHM)KCHUH TEMIICPaTYPHI ...

1) nanboJiee BepOATHASI CKOPOCTH MOJIEKYIT YMCHBIAETCSI

2) BeNMYMHA MAKCUMYMa (BYHKIIMH YMEHBIIACTCSI

3) MakcuMyM KpUBOM CMEIIAETCs BIPABO

4) mIomaap oA KPUBOI YMEHBIIAETCS

55. lnst pacupenenennst MakcBenia BEpHBIM SIBISICTCS YTBEPXKICHUE, UTO MPH
MOBBILICHUH TEMIIEPATYPHI ...

1) HauGoree BeposiTHAast CKOPOCTh MOJIEKYJI YMEHBIIIAETCSI

2) BeNMMYMHA MAKCHMYMa (DYHKI[HH YMEHBIIACTCSI

3) MakCHMyM KPHBO#M CMEIACTCsI BIICBO

4) mIonaapb Mo KPUBOH yBEINYHBACTCS

56. st pacupeneneHnss MakcBenIa BepHBIM SIBISICTCS YTBEP)KICHHUE, UTO MPH
MOHIKCHUH TEMIIEPATYPHI ...

1) miormane Moy KPUBOKM YMEHBIIASTCS

2) MaKCUMyM KPHBOH CMEIIAeTCs BOPAaBO

3) miomaak Mo KpUBO#l yBETHUHBACTCSI

4) BeMYNHA MAKCUMyMa (DYHKIIHH YBEIUIABACTCS

57. JIna pacupenenenus MakcBesia BEpHBIM SBIISIeTCA YTBEPIKICHUE, UTO ...
1) npu U3MEHEHHH TeMIIePATyPhI MONOKEHUE MAKCHMyMa HE H3MEHSIETCSI

2) ¢ yMCHBIIICHHEM TEMIICpaTyphl BEJIMYNHA MAKCUMyMa YMEHBIIACTCS

3) mpu U3MEHEHNH TeMIIepaTyphl IUIOLIAAb ITOJ KPUBOI HE U3MEHSACTCS

4) ¢ yBenMYECHHEM TEMIIEPATyPbl BEIMYMHA MaKCUMyMa YBEITUYUBACTCS

58. Ecnn, He MEHSS TeMIIepaTyphl, B3SATh Ta3 ¢ OONBIICH MOJSPHONW MacCcoi U
TaKHM K€ YUCIIO MOJIEKYII, TO JUIsl pacnpeaeneHnss MakcBea BEpHbIM SBISETCS
YTBEPXKICHHUE ...

1) rutotaap MoK KPUBOM YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YMEHBIIUTCS

3) MakCUMyM KPHBO#H CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCHMyM KPHBOW CMECTHTCS BIIPABO, B CTOPOHY GOJBIITMX CKOPOCTEit

59. Ecnu, He MEHSSA TeMIIepaTyphl, B3ATh T'a3 ¢ MCHBIICH MOJISIPHOW Maccoi u
TaKUM K€ YUCII0 MOJIEKYJI, TO JUIsl pacrpeaeneHust MakcBelia BepHbIM SBIISETCS
YTBEpXJICHHE. ..

1) rutormaae Mo KPUBOH YBETHYHUTCS

2) BeNMYMHA MAKCUMYMa YBEITMYHUTCS

3) MakCHMyM KPHBO# CMECTHTCS BIICBO B CTOPOHY MEHBIIINX CKOPOCTEH

4) MaKCHMyM KPHBOW CMECTHTCSI BIIPABO B CTOPOHY GOJIBIITIX CKOPOCTEH

60. {1t M30TepMUIECKOTO IPOIIECCa CIIPABEUTUBLI COOTHOIICHHS . . .
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

61. I[J'If[ MN30XOPHOTO Iponecca CupaBeAJIMBbl COOTHOMICHHUS ...
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1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

62. ]I n300apHOTO Tporiecca CIpaBeINBEl COOTHOIICHHS . . .
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

63. TIporecc, B X0/le KOTOPOTO YMEHbIICHHE BHYTPEHHEH YHEPT UK ra3a MO3BOJISIET
€My COBEpIIUTh paboTy HaJl BHEIIHAMH TEJIAMH, HA3bIBAETCS ...

1) nzoTepMudeCKHii

2) agnaOaTHBIM

3) U30XOpHBIH

4) u3oGapHsIit

64. TIpouecc, mpu KOTOPOM W3MEHEHHE BHYTPEHHEW YHEPTUH PaBHO paboTe, B3ATON
CO 3HaKOM «MHHYC», HAa3bIBACTCH ...

1) aguabarHbpIM

2) u306apHBIM

3) uzoTepMUUECKUM

4) U30XOPHBIM

65. - 3TO HANPSHKEHHOE COCTOSIHUE TIOBEPXHOCTHOTO CIIOS JKHIKOCTH.
1) I[ToBepXHOCTHOE HATSIKECHUE

2) MonekynsapHoe JaBJICHUC

3) Cuita NOBEpXHOCTHOTO HATSKCHUS

4) KoadurmeHT TOBEpXHOCTHOTO HATSHKSHUS

66. SIBnenune 3aKJTFOYAETCS B TOM, YTO CMadMBaroIIast )KUIKOCTh B
KaMJIISIpE MOAHUMAETCS M YCTAHABIMBAETCS BBIIIE, YEM B COOOIIAONIMMCS C HUM
IIAPOKOM COCY/IE, @ HECMAYMBAIOIIAS KUIKOCTD OMYCKAETCS U YCTaHABIMBACTCS
HIDKE, Ye€M B COOOMIAIONIMMCS C HUM [IHPOKOM COCY/IE.

1) Ba3KocTH

2) KalMUIAPHOCTH

3) MOBEPXHOCTHOTO HATSKEHHS

4) nuddy3un

67. JKHIKOCTD B KalMIUBIPE MOAHUMAETCS M YCTAHABIMBAETCS BBIIIE, YEM
B COOOIIAONIAMCS ¢ HUM ITHPOKOM COCYIIE.

1) CmaumnBaromias

2) Bsizkast

3) HecmauwmBaromiast

4) UneansHas

68. KHIKOCTh B KAIMJUISIPE OIMYCKAETCS U YCTAHABIMBAETCS HUXKE, YEM B
COOOMIAOIIMMCS C HUM IITHPOKOM COCY/IE.

1) CmaumBaroras

2) Bsizkast

3) HecmaunBaromas

4) UneanbHas

69. Eciiv cHJIBI IPUTSDKEHUS. MEKIY MOJIEKYJIaMH JKHIKOCTH OOJIBIIE, YEM MEXKIY
MOJIEKYJIAMHM YKUJAKOCTH U MOJIEKYJIAMH TBEPOTO TeJla, TO 3Ta KUIAKOCTh
SBIIAETCA. . .

1) Bs3KoiA

2) cMauMBaroIIEH

3) uneanbHOM

4) HecMauyMBaroONIEH

70. Eciu cunsl MPUTAKCHUA MCKAY MOJICKYJIAMU JKUAKOCTU MCHBIIIC, YEM MCKIY
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MOJIEKY/IaAMH JKUJIKOCTH U TBEPJIOTO TENA, TO ITa KUIKOCTH SBIAETCS ...
1) Bs3Koii

2) cMauMBarOIIEH

3) uaeanbHOM

4) HecMayMBaIOLIEH

71. TIpu morpy>KeHUH! B )KUAKOCTH KaMIUIIPHOH CTEKIITHHON TPYOKH YpOBEHb
KHUAKOCTH B HEW MOAHMMAETCs Ha 4 MM HaJl YpOBHEM KHAKOCTH B COOOMIAIOIIUMCS
¢ HUM cocyne. Eciu B3Th Kanuiuisip 1uaMeTp, KOTOporo B 2 pasa Oouiblie, To
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

72. TIpu morpy’>KeHUH! B )KUAKOCTH KAMIUISIPHON CTEKIITHHOHN TPYOKH YPOBEHB
KHUAKOCTH B HEW MOAHMMAeETCs Ha 4 MM HaJl YpOBHEM KHUAKOCTH B COOOMIAIOIIUMCS
¢ HUM cocyzne. Eciti B3ATh KauLsip JuaMeTp, KOTOPoro B 2 pa3za MEHBIIE, TO
BBICOTA ITOIHATHUS KUAKOCTH B HEM OyleT paBHa MM.

1)2

2)4

3)8

4) 16

73. TBep/ble Tena, aTOMbI M MOJICKYJIBI B KOTOPBIX PACHIONIOKEHBI YIOPSAI0UCHHO H
00pa3yroT NEPHOINICCKH TOBTOPSIOIIYIOCS CTPYKTYPY, Ha3BIBAIOTCA ...

1) kpuCTaTHYECKIMU

2) U30TPOIHBIMU

3) amopdubIMU

4) abCOMIOTHO TBEPABIMU

74. Tepaple Tena, B KOTOPBIX aTOMBI K MOJIEKYITBI PACTIONOKEHBI OECIIOPSI0UHO,
Ha3bIBAIOTCS ...

1) kpucCTaTUYECKUMH

2) aHU30TPOITHBIMH

3) amopbHBIME

4) abCOIOTHO TBEPABIMU

75. Usmenenne GopMBbI 1 00beMa TBEPIOTO TeJla MO IEHCTBUEM BHEITHEHN CHITBI,
HA3bIBACTCH ...

1) nepemenieHueM

2) nebopmarnueii

3) cMereHrem

4) pasBuTHEM

76. HasbIBaeTCs Ae(opMalys, MOJTHOCTHIO HCUE3aloIas mocie
IIPEKPALLEHUS NEUCTBUS CUIL.

1) Vmpyroii

2) OcrarouHoi

3) IlnacTryeckoit

4) AbcomoTHOI

77. YtBepxnenue: «OTHocHTeNbHAs TedopManys IpsMo MPOIOPIHOHATbHA
nehopMupyIOIeH cuile, MPUXOISAIICHCS Ha eMHUIY TUIOMIATN CEUSHMS Teay,
CIpaBeIJINBO [T 3aKOHA ...

1) Bopesu — XKropena

2) T'yk

3) Herorona

4) Mackans

78. Ecitit yBenuuuTh B 2 pa3a 3HauCHHUE 1e(POPMUPYIOIICH CHIIbI, HE MEHSI
IJIOIIA/Th TONEPEYHOT0 CEUSHHUs Tella, TO 3HAYCHUE OTHOCUTENBHOM AehopMaluy. . .
1) He M3MEHHUTBCS

39




2) YMEHBINUTHLCS B 2 pa3a
3) yBenmuutes B 4 pasa
4) yBenuuutes B 2 pasza

79. Ecniu yMeHBIIUTE B 2 pa3a 3Ha4eHHE Ae(GOpMUPYIOMIEH CHIIBI, HE MCHSA
IUIOIIa(b IONEPEYHOT0 CEUSHNUS Tella, TO 3HaUCHUEe OTHOCUTENNBHOH AehopMalyy. . .
1) He U3MEHUTHCS

2) YMEHBIIUTRCS B 2 pasa

3) yBenuuurcs B 4 pasa

4) yBenuuuTcs B 2 pasa

80. s renmst (He) uncno crenenei cBOOObI 1 paBHO ...
11
2)3
3)5
4)6

81. Jlns atToMapHOTO BOJOPO/IA YUCIIO CTETIeHEeH CBOOOBI i paBHO ...
1)1
2)3
3)5
4)6

82. Ipu yCIoBUH, YTO MMEIOT MECTO TOJBKO MOCTYIATEIbHOE U BpalaTeIbHOE
JIBIDKCHHE, JIJIS BOISHOTO Tapa 4KCJIO CTENCHEH CBOOOBI i PaBHO ...

N1

2)3

3)5

4) 6

83. IIpu ycnmoBuH, 9TO IMEIOT MECTO BCE TPHU BHIA IBUKEHUS (ITOCTYIATEIBHOE,
BpalllaTenbHOE U KosebaTenbHOe), ISl BOJSHOTO Iapa YMciIo 1 paBHO ...

1) 10

2)3

3)5

4) 6

84. Tlpu ycnoBum, 4TO UMEIOT MECTO BCE TPH BUJIA IBHXKEHUs ([IOCTYIATEIHHOE,
BpaIllaTeNbHOE U KOJIEeOATENbHOE), /ISl MOJIEKYJIbI BOJIOPO/Ia YUCIIO CTENeHEH
CBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7

4)6

84. N neaibHOMY OJJHOATOMHOMY Ta3y mepenain konnuectBo Teriothl 700 Ik u
ra3 copepumi padoty 600 J[>x. BHyTpeHHss sHeprus ra3a npu 3ToMm paBHa __ JIx.
1o

2) 100

3)-100

4) 1300

86. Ecnu mmeanbHeIiA Ta3 oTaan kKommdaectBo TerroTel 100 [k, mpu 3ToM ero
BHYTPEHHsS 3Heprus ymenpurmiack Ha 100 [, To paboTta coBepIieHHast ra3oM
paBHa __ JIxk.

10

2) 100

3) -100

4) 200

87. VneansHblii a3 coepmi padoty 300 [k, mpu 3TOM BHYTpPEHHSISI SHEPTHS
ras3a ysennuunack Ha 300 [Ix. B aToM npouecce ras nomyuun JIK TenaoTHI.

1)0
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2) 300
3) - 600
4) 600

88. Cootrnomernns Q>0, A>0, U=0 cripaBeayIiBEHI 1A ...
1) H30TEPMHUYECKOTO HarpEeBaHUS

2) n3006apHOTO PACITHPEHHUS

3) U30XOpHOTO HArPEeBaHUS

4) anuabaTHOTO pacIIUpPEHUsI

89. Cootromenus Q>0, U>0, A=0 cnipaBeyIiBHI I ...
1) ¥30TEepMHUYECKOTrO HATPEBAHUS

2) u3006apHOTO PACIIMPEHHUS

3) M30XOPHOTO HArpEeBaHHSI

4) anuabaTHOTO PacIIUpPECHHSI

90. Cootromernns Q>0, U>0, A>0 cnpaBeayiBHI 1A ...
1) M30TepMHUIECKOrO HArPEBAHUS

2) n3006apHOTO PACITHPEHHUS

3) U30XOPHOIO HATrpPEeBaHMUs

4) anuabaTHOTO pacIIUpPEHUsI

91. Cootnomenus Q=0, U<0, A>0 cripaBeauBbI A ...
1) H30TEepMHUYIECKOTO HATPEBAHHS

2) u306apHOTO PACHIMPEHHUS

3) H30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PACIIMPEHUS

92. Cootromernns Q<0, A<0, U=0 cripaBeaiBHI 1714 ...
1) U30TEepPMHUYECKOTO OXJIAXKACHHS

2) U30XOPHOTO CHKATUS

3) U300apHOTO OXJIAKIECHUS

4) annabaTHOTO CHKATHS

93. Cootromenus Q<0, A<0, U<(Q crpaBemIuBbI IS ...
1) MU30TEPMHUYECKOTO OXJIAKACHHS

2) U30XOPHOTO CKATUS

3) 1300apHOTrO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

94. Cootromenns Q<0, A=0, U<(Q cripaBeIuBHI 1A ...
1) U30TEPMHUYECKOTO OXJIAXKIACHHS

2) U30XOPHOTO CIKATHS

3) U300apHOTO OXJIAKIEHUS

4) annabaTHOro CHKATHS

95. Cootromenust Q=0, A<0, U>0 cripaBeaIuBsI IS ...
1) U30TEPMHUYECKOTO OXJIANKIECHHSI

2) U30XOPHOTO CKATUS

3) 1300apHOTO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

96. s noeermenus KIT/1 TeruroBrix MamuH HeoOxoauMo ... (Beidepure Bce
BEPHBIE OTBETHI)

1) mOBBICHUTD TEMITEpPaTypPy XOIOANIbHHKA

2) MOBBICUTH TEMIIEPATY Py HArpeBaTels

3) MOHM3UTH TeMITepaTypy HarpeBarest

4) IOHU3KUTH TEMIIEPATYPY XOJOAMIBLHAKA

5) MOBBICUTH BHEIIIHEE JIABICHHE

97. TenmoBas MammHa padoraer 1o nukiny Kapao. Ecnu temmnieparypy Harpesaresns
yBenuuuTh, T0 KIIJI nukia ...
1) He u3MeHuTCs
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2) yMEHBIIUTCS
3) yBenuuurcst

98. TemoBas mammaa padoTaer 1o mukiy Kapuo. Eciu temneparypy
XOJIOAUIIbHUKA YMEHbIINTh, TO KII/I nukna ...

1) He U3MEHHUTCA

2) YMEHBIIUTCS

3) yBenuuuTCs

99. B Bakyyme HaxO/ATCsI JiBa Iapa, 3apsibl KoTopsix —1q u +5q. [locne Toro kak
Iapbl TIPUBEJU B CONIPHUKOCHOBEHHUE UX 3aPAJIBI ...

1) He u3MeHsATCS

2) craHyT paBHBIMH 2

3) craHyT paBHBIMH 4

4) cranyT paBHBIMH 0

100. I1pu mepeMeIIeHuH IBYX 3apsii0B U3 BaKyyMa B CpPeNy C TUICKTPUISCKON
MPOHUIIAEMOCTHIO 81 M HEU3MEHHOM PACCTOSHUN MEX/ly HUIMH CHIIa
3NMEKTPUUYECKOTO B3aNMOACHCTBHUS MEXIY HUMH ...

1) ysenmuuurtes B 81 pa3

2) yBenuuurcs B 9 pas

3) ymenbmures B 81 pa3

4) ymeHpIutcs B 9 pas

101. [Ipu nepeMenIeHUH ABYX 3apsiIOB M3 CPEAbI C TUIIEKTPUIECKO
MPOHHUIIAEMOCTHIO 81 B BaKyyM M HEM3MEHHOM PACCTOSHUH MEXKTy HIMH CHJIA
NEKTPUUYECKOTO B3aNMOACHCTBUS MEXIY HUMH ...

1) yBenuuurcs B 81 pa3

2) yBenuuures B 9 pa3

3) ymenbiurcs B 81 pa3

4) ymeHbIIuTCs B 9 pas

102. PaccrosiHue MeXIy IBYMsI TOUCUHBIMHU JIEKTPUUECKUMH 3apsaaMu
yMeHbLIWIH B 3 pa3a. Cuiia B3auMOACHCTBUS MEXKAY HUMH ...

1) ymenpuIniaacs B 9 pas

2) He U3MEHUIIACH

3) yBenuuunace B 9 pa3

4) yBenuuunace B 27 pa3

103. Ecnu cuity, IeHCTBYIONIYIO Ha 3apsi yBEIMIUTh B 4 pasa, a BEJINYHHY 3apsiia
YBEIIMYUTH B 2 pa3a, TO HAIPSHKEHHOCTD MO, B KOTOPOM HAXOMHUTCS 3apsif ( ...
1) He u3MeHHTCS

2) yBenuuutcs B 2 pasa

3) yBenuuurcs B 8 pas

4) ymenpIutcs B 8 pas

104. Ipu nepemenienun 3apsiaa 200K u3 rouku ¢ norennuanom 700B B Touky ¢
noreHnnuaiom 200B, mone coBepinaer pabory  MkJIxk.

11

2) 10

3)-10

4) 18

105. [pu nepemenienun 3apsiaa 200K u3 rouku ¢ norennuanom —100B B Touky ¢
norennuaiom 400B, mone coBepiaeT padboTy MK/J]x.

N1

2) 10

3)-10

4) 18

106. ToueuHslit 3apsi +2q HAXOAUTCA B LIEHTPeE chepruuecKkoi noBepxHoctu. Ecian
J00aBUTH 3apsn -2q 3a npeaenaMu chepbl, TO MOTOK BEKTOpa HAIPSKEHHOCTH
UIEKTPOCTATUYECKOTO T10JIs1 Yepe3 MOBEPXHOCTh CHEpHI ...
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1) ymeHbuuTCs
2) yBeNHUYHUTCS
3) He U3MEHHTCH

107. TogeunsIit 3apsay +q HAXOOUTCS B IIEHTpe cheprueckoii moBepxHOCTH. Ecin
J00aBHTH 3apsx +q BHYTPH cepbl, TO MOTOK BEKTOPa HANPSHKCHHOCTH
3NEKTPOCTATHYESCKOTO TTOJIS Yepe3 IIOBEPXHOCTH CREpHI ...

1) ymeHbIHTCS

2) yBEIHUYHUTCSI

3) He U3MEHUTCSI

108. HocuTensaMu 3JeKTpUUECKOro TOKa B METaslIax SIBJISIOTCS ...
1) npoToHsI

2) SIIEKTPOHBI

3) voHsI

4) HEHTPOHBI

109. Hocurensamu 3JIeKTPUIECKOTO TOKA B Ta3ax SBIISOTCS ...
1) npoToHsI

2) 3MEeKTPOHBI

3) uoHsI

4) HeHTPOHBI

110. HocurensiMu 3IEKTPUYECKOTO TOKA B ANICKTPOIUTAX SBISIOTCS ...
1) npoToHs!

2) 3J1eKTPOHBI

3) uoHsI

4) HeUTPOHBI

111. BemecTBa, yIeIbHOE COMPOTUBIICHIE KOTOPHIX OOJBIIE YACTHHOTO
COIPOTHBIICHUS METAJUIOB, HO MEHBIIIE YACIHFHOTO CONPOTHBICHHUS IHAICKTPUKOB,
Ha3bIBAIOT ...

1) cerHeTo3NMeKTPUKAMHU

2) MpOBOJHUKAMH

3) monynpoBOTHUKAMHE

4) dheppoMarseTHKaMu

112. TIpoBOAMMOCTB MOTYIIPOBOAHUKOB, OOYCIIOBIICHHAS HAIMYAEM B HUX
M30BITOYHBIX HJIEKTPOHOB MPUMECH, HA3BIBACTCS ...

1) cobcrBenHOI

2) aKIenTopHoi

3) aNeKTPOHHO-IBIPOYHOI

4) moHOpHOi

113. TIpoBOAMMOCTH MOIYIPOBOAHMKA, 00YCIOBICHHAS HAIMYUEM B HEM JBIPOK,
Ha3bIBAETCA ...

1) aknenTopHoit

2) cobCTBEHHOM

3) noHopHoi

4) 3JIeKTPOHHO-IBIPOYHO

114. HocurensiMu 3apsiia B IIOTYIPOBOJHUKAX SIBISIFOTCS ...
1) HeATPOHBI M IIPOTOHBI

2) aHUOHBI ¥ KATHOHBI

3) aTOMBI U MOJIEKYITBI

4) 3JIEeKTPOHBI M ABIPKH

115. YcnoBueM BO3HUKHOBEHUS 31ekTpuueckoro Toka HE sBnsercs nHanmmuawe ...
1) nudsexTprKa

2) cBOOOJHBIX 3apsKEHHBIX YaCTHIL

3) anekTpUYeCcKOro most

4) 3aMKHYTOU 3JI€KTPUUECKOH [ienu
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116. Eciu BenuurHy 3apsiia yBEJIUYHUTH B 4 pasa, TO 3HAYCHHUE IEKTPHIECKOTrO
TOKA B IEIIH ...

1) He U3MEHHUTCS

2) yBenuuutcs B 2 pasza

3) yBennuutes B 4 pasa

4) ymenbIuTcs B 4 pasa

117. Tlpu yBeMYCHUHN CIUTBI TOKA B 4 pa3za KOJIWYECTBO TEIUIOTHL, BRICIIEMOE Ha
COIPOTHUBJICHUH 3a TOXE BPEMsl, yBEJIMUUTCA B pa3(-a).

1)2

2)8

3)4

4) 16

118. [ns «UEHTPBI TSHKECTH TOJNIOKUTENBHBIX M OTPHIATEIbHBIX
3apsII0B COBMA/AIOT B OTCYTCTBUE BHEIIHETO JIEKTPUYECKOTO TIOJIST; XapaKTepHa
SJIEKTPOHHAS HOJIAPHU3AIIHS; IUIIONBHBIA MOMEHT MOJIEKYJ B OTCYTCTBHE BHELIHETO
SIIEKTPHUIECKOTO MOJISL PABEH HYIIIO; MOJSIPU30BAHHOCTD [UANEKTPHKA TIPSMO
IPOTOPIHOHAJBFHA HAIPSKEHHOCTH DIEKTPUIECKOTO MOJISL.

1) HOJSPHOTO AUIIEKTPUKA

2) KpUCTAIMYECKOTO UAJIEKTPUKA

3) HemoMSIPHOTO AUAIIEKTPUKA

4) CerHeToNeKTPUKA

119 HIMEIOT aCUMMETPUYHOE CTPOEHUE, YTO IIPUBOJUT K
HECOBIAJICHUIO «IIEHTPOB TSHKECTH» MOJOKUTENBHBIX U OTPHIATENIBHBIX 3apsiIOB B
MOJIEKYJIE H, CI€Z0BATEILHO, HAIMYHMIO HEHYJIEBOTO JUITOJIBHOTO MOMEHTa. B
OTCYTCTBUH BHEITHETO MEKTPHUECKOTO MOJISI AUITOIbHBIC MOMEHTBI
OPHEHTHPOBAHBI XaOTHIECKH M CYMMAapPHBIN TUITOJIBHBIH MOMEHT BCEX MOJIEKYIT
paBeH Hymo. [Ipy HaIOXKeHNN BHEIITHETO JIEKTPHUECKOTO TTOJISI Xa0THUECKU
OPHEHTHPOBAHHBIE 10 PA3HBIM HANPABJICHHSIM J)KECTKHE U0 CTPEMSTCS
MOBEPHYTHCA MO HANpPaBICHHUIO JEHCTBUS 3IEKTPHUUECKOTO MO, TO €CTh UMEeT
MECTO JUIONbHAs (OpUEHTALMOHHAS) MOJIIPU3aLHSL.

1) IMonsApHbIe TUAICKTPUKH

2) Kpucraminieckue THIICKTPUKH

3) HenonsipHbie TU3MEKTPUKA

4) CerHeToaNeKTpruKa

120. - 9TO IURIICKTPUKH, 00TaaroIIye B ONPEICICHHOM HHTEpBale
TEeMIIepaTyp CIIOHTaHHOH (CaMOTIPOHU3BOJILHOW) MONISIPH30BAaHHOCTRIO. Bo BHeITHEM
MarHUTHOM ITOJI€ TTPOUCXOMUT IEPEOPUESHTAIINS TATIOIBHBIX MOMEHTOB 10 TOJF0. B
OTCYTCTBHUE BHEIIHETO IEKTPHUYESCKOTO IO IOJIIPU30BAaHHOCTh COXPAHICTCS.
[Tonsipr30BaHHOCTH 3aBUCUT OT TeMIepaTypsl. [Ipu 10CTHIREHUN HEKOTOPOTO
KPUTHYECKOTO 3HaueHus (Touka Kiopn) nmepexonsT B 0OBIYHBIN AUIIIEKTPHUK.
XapakTepHO sIBIIEHHE TUCTEpe3nca.

1) IonsipHBIE TUITEKTPUKU

2) Kpucraminueckue Tu3ICKTPUKH

3) HenonsipHble TU3TEKTPUKA

4) CerneroanexTpuKa

121. - 3TO BEIIECTBA, HAMATHUYUBAIOIIMECS BO BHEITHEM MArHUTHOM
T0JIE IPOTUB HAMPABIICHUS TTOJISI, TOATOMY HPU HAXOXKIACHHH BO BHEIIHEM
MarHUTHOM TOJIE €r0 CJIerka 0ciadisiior. B OTCYTCTBUE BHEIIHETO MATHUTHOTO
TIOJISL 3T BEIIECTBa HEMArHUTHBI U CYMMapHbIi MarHUTHBI MOMEHT aTOMOB
(Monexy) paBeH Hya10. MarHuTHasi BOCPUUMYHUBOCTH HE 3aBHCHUT OT
Temreparypbl. Mex1y HaMarHH4eHHOCTBIO U HAIPSHKEHHOCTHI0 MArHUTHOTO TOJIsI
CYIIECTBYET JMHEHAS 3aBUCMMOCTh. MarHuTHasi IPOHULIAEMOCTh MEHBILIE WIN
paBHa 1, He 3aBUCHT OT HAIPSKEHHOCTH BHEIIHETO MArHUTHOTO TIOJISI.

1) MnamaraeTrkn

2) ®eppoMarHeTHKH

3) IlapamarueTrku

4) CerHeToaneKTpUKI
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122. - 3TO BELIECTBA, HAMATHUYMBAIOLINECS BO BHEITHEM MArHUTHOM
T0JIe TI0 HAMPABICHHUIO OIS, TI03TOMY IPH HAXOKACHHH BO BHEIIHEM MarHUTHOM
TI0JIC OHH €TO0 CJIETKa YCHIMBAIOT. [IpH OTCYTCTBUM BHELIHETO MarHUTHOTO OIS
MAarHUTHBIC MOMCHTHI JJICKTPOHOB HE KOMIICHCUPYIOT APYT APYTra M aTOMBI 3THX
BELIECTB BCeraa 00Iafar0T MarHUTHBIM MOMEHTOM. MarHuTHas BOCIIPHUMYHABOCTh
yOBIBAET C MOBBIIICHAEM TeMIIEpaTypbl. Mexay HaMarHHYeHHOCTHIO 1
HAaIPSHKSHHOCTHI0 MATHUTHOTO TOJISI CYLIECTBYET JIMHCHHAS 3aBHCHMOCTb.
MarHuTHas IPOHUIAEMOCTD OOIBIIE HITK paBHA |, yOBIBACT C HOBBIIICHAEM
TeMIepaTypBbl.

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) IapamarueTuku

4) HenomnsipHble THANCKTPUKH

123. - 3TO BELIECTBA, 00JIafarole CIOHTAHHOW HaMarHMYE€HHOCTBIO, TO
€CTh OHH HaMarHM4YeHBI 1a)ke B OTCYTCTBHH BHEITHETO MAarHUTHOTO MOJISL. B cBoei
CTPYKType UMEIOT MUKPOCKOIIMIECKUE 30HBI — JOMeHEI. [Ipr BHECEHUH MX BO
BHEIITHEE IT0JIe BCE JOMEHBI IOBOPAYUBAIOTCSI CBOMMU MarHUTHBIMH MOMEHTaMU B
OJTHY CTOpPOHY, B pe3yJIbTaTe BEIIECTBO HAMATHHYUBACTCS H 3HAYUTEIFHO
YCHIIMBAET BHEITHEE MarHUTHOE mojie. [Ipu ocnabieHun BHEIIHEI0 MAarHUTHOTO
TOJISI IO HYJIS COXPaHSET OCTAaTOYHOE HAMarHWYuBaHue. MarHuTHas
MPOHMIIAEMOCTh BO MHOT'O pa3 0oJibiiie 1, OHA 3aBHCUT OT HAIIPSXKEHHOCTHU
MarHUTHOTO 10Jisl. BHauae MarHuTHas MPOHUI[AEMOCTh PacTeT ¢ yBeanueHuem H
3areM, JOCTUrasi MaKCHMyMa, HAYMHACT YMEHBIIATHCS, CTPEMSACH K SUHUIIC (B
clydae CUIIbHBIX TOJIEH).

1) lnamMarHe TuKu

2) deppoMarHeTuKu

3) [MapamarueTrku

4) TonsipHbIe TUINEKTPUKU

124. 3apsoKeHHas 4aCTUIA IBIKETCS B IEKTPUYCSCKOM IIOJIE 11O ...
1) npsimMoii THHUH

2) mapaboue

3) BUHTOBO# TPACKTOPHH

4) runiepbose

125. TToM0KHUTETBHO 3apsHKEHHAS JaCTHIIA BJIETAET CO CKOPOCTH V B OMHOPOIHOE
3IIEKTPHUYECKOE TTOJIE B HAIPABJIEHUH BEKTOPA HAIPSKEHHOCTH. [IpH 9TOM OHa
OyIeT IBUTaThCs ...

1) 1o BUHTOBO# TPaeKTOPUH

2) 3aMeIJIEHHO

3) 1o okpyx)HOCTH

4) yCKOpEHHO

126. OtpunarenbHO 3apsHKCHHAS YACTHIA BIICTACT CO CKOPOCTh V B OHOPOIHOE
3IIEKTPUYECKOE TMOJIe B HATIPABICHUH BEKTOPA HaMpspKeHHOCTH. [1pn 5TOM oHa
OyneT nBuUraTbes ...

1) o BUHTOBO# TPaeKTOPUH

2) 3aMeIJIeHHO

3) o okpyx)HOCTH

4) yCKOpEeHHO

127. 3apspKkeHHAs YaCTHIIA, BIETAIONIAasi B MATHUTHOE TIOJIE CO CKOPOCTH V BAOJb
JIMHUWA MarHUTHOW MHAYKIUH, ABUKETCS ...

1) 1o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 10 OKPY>KHOCTH

4) no mapaGoie

128. 3apspkeHHast 4acTHIa, BIETAIOIIAS B MArHUTHOE I10JI€ CO CKOPOCTh V
NEPIEHANKYIISIPHO JIMHUSM MAarHUTHOW MHAYKIMH, JIBHXKETCS ...

1) no BHHTOBOH TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIMHEHHO
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3) mo oKpyXHOCTH
4) no napabone

129. 3apspkeHHas 4acTUIa, BACTAIONIAs B MATHUTHOE IIOJIE CO CKOPOCTD V O[]
YIJIOM @ K BEKTOPY HHIYKIUH B MarHUTHOTO OIS, ABMIKETCS . ..

1) 1o BUHTOBO# TPacKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 1Mo OKPYKHOCTH

4) no mapaboine

130. UHIyKTUBHOCTH KOHTYpa 3aBUCHUT OT ...

1) cKkopoCTH M3MEHEHHSI MATHUTHOTO MOTOKA CKBO3b MOBEPXHOCTh
2) Marepuana, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) hopMBI 1 pa3MepoB KOHTYpa, MATHUTHON MTPOHUIIAEMOCTH CPEIbI
4) CuIBI TOKA, IPOTEKAOIIETO B KOHTYPE

131. B ocHOBe MOTyYeHUS IEPEMEHHOTO NMEKTPHYECKOTO TOKA JICIKUT SBJIICHHUE ...
1) sneKTpOMarHUTHON HHAYKIIHN

2) caMOMHTYKITHH

3) anmekTpocTaTHYeCKOit HHAYKIUH

4) snexrpusanuu

132. [Ipu HanU4MK B LETIH TOJIBKO aKTUBHOTO COMPOTHUBIICHUS, KOJIEOAHUS CHIIBI
TOKa 110 (haze HarpsHKEHHS.

1) coBmamaroT ¢ KojaeGaHuAMM

2) onepexarot KoJaeOaHus

3) orcraror ot KoebaHui

4) IpOTHBOMOIOXKHBI KOJICOAHUSIM

133. Tpu BKIKOYEHHUH B 3JIEKTPUYECKYIO LEMb KATYIIKA UHAYKTHBHOCTH,
KoJIeOaHHUs CHIIBI TOKA 110 (ase HalpPsOKEHHS.

1) coBmamaroT ¢ KojaeGaHuAMM

2) onepexarot KojaeOaHus

3) oTcraroT oT KoJIeOaHui

4) IpOTHBOMOJIOKHBI KOJIEOAHUSAM

134. I1py BKIFOYCHHH B IEKTPHUYCCKYIO LIETb KOHACHCATOPa, KOIeOaHUs CHIIbI
TOKa 1o (haze HaNpsDKCHHS.

1) coBmazaroT ¢ KojeOaHUIMU

2) onepexarot KojaeOaHus

3) orcraror ot KoebaHuit

4) IpOTHBOMOIOXKHBI KOJIEOAHUSIM

135. CoOoHast AIEKTPOMArHUTHBI BOJIHA SIBJISIETCS . ..
1) rutockoi

2) mpoJ0IBHOM

3) momnepeyHoit

4) ynpyroit

136. Uznyuenne anexrpomarauTHbIX BosH HE nponcxonut, eciu anekTpuyeckue
3apsmpl ...

1) ABMXYTCS C yCKOPEHUEM

2) y4acTBYIOT B KOJIE0ATEIILHOM JIBIDKEHHH [0 TApMOHUYECKOMY 3aKOHY

3) ABHXKYTCSI pABHOMEPHO MPSMOIMHEHHO

4) U3MEHSIOT CBOE TOJIOKEHHE B IPOCTPAHCTBE

137. HauGoubIyro JTHHY BOJHBI U3 MEPEUHCICHHBIX BUIOB IEKTPOMArHUTHBIX
M3IydeHuit nmeet(-1oT) ...

1) paanoBOITHEI

2) undpakpacHoe H3ITyueHUE

3) BUAMMBII CBET

4) PEeHTITeHOBCKOE M3ITy4CHUE
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138. HanMeHbIIIyI0 JUIMHY BOJIHBI U3 EPEYMCICHHBIX BUIOB JJICKTPOMATHUTHBIX
M3ITy4eHUH uMeeT(-10T) ...

1) paaroBOIHBL

2) uH(ppaKpacHOE U3TyYEHHE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

139. HanMeHbIIyro 9acTOTy U3 IEPEIUCICHHBIX BUIOB 3IEKTPOMArHUTHBIX
M3MyYeHui umeeT(-1oT) ...

1) paanoBONHEI

2) undpakpacHoe H3IyUCHUE

3) BUOMMBII CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

140. HanGonpOryro 9acToTy U3 MEePEIHCICHHBIX BHIOB JIEKTPOMATHATHBIX
W3ITy4eHU umeeT(-10T) ...

1) paanoBOITHEI

2) uHppakpacHOe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

141. DrneKkTpOMarHUTHBIC BOJIHBI, CIIOCOOHBIC TIEPECHOCUTD Yepe3 MPOCTPAHCTBO
9HEPTUI0, U3JIy4aeMYI0 TeHEPaTOPOM 3JIEKTPOMAarHUTHBIX KoJieOaHU, IPOXOANTh
CKBO3b BO3/yX M IlepenaBaTh HH(OOPMAIHIO, Ha3bIBAIOT ...

1) pagnoBonHaMu

2) PCHTTEHOBCKUM H3JIy4CHHEM

3) uH(bpaKpacHBIM U3TydCHHEM

4) raMMa-u3ITy4eHUEM

142. DnexTpoMarHUTHBIC BOJHBI, BRI3BIBAIOIINE JIIOMUHECIICHIIHIO, (h0Tod(deKT,
(OTOXMMHYECKHE PEaKLiH, SPUTEMY, OaKTepHLUIHOE AeiCTBHE, HA3BIBAKOT ...
1) pagnoBonHaMu

2) pEHTTEHOBCKUM H3JTyUCHHEM

3) uH(pPaKpPaCHBIM U3ITydEHUEM

4) yapTpadHoIeTOBBIM H3ITydCHHEM

143. DnexkTpoMarHUTHBIE BOJHEL, 00JIaIatomTie OONBIION TPOHUKAIOIIEH
CHOCOOHOCTBIO, BO3HUKAIOIUE MIPH B3PBIBE SCPHOTO OPYIKHUSI BCIIECTBHE
PaIHoaKTUBHOTO PACMaa siiep, Ha3bIBAIOT ...

1)panuoBoiHamu

2) PEHTI€HOBCKHM H3JIyYeHHUEM

3 nHppaKpacCHBIM U3ITyICHHEM

4) raMMma-u3Iy4YeHHEM

144. DnexTpoMarHuTHBIEC BOJIHBI, BRI3BIBAIOIINE 3PUTENBHBIE OLTYIICHS,
HAa3bIBAIOT ...

1) pagunoBonHAMU

2) BHIMMBIM CBETOM

3) uH(bpaKpaCHBIM U3ITydSHUEM

4) ramma-u3nyvdeHueM

145. OTHOIIIEHHE CKOPOCTH PACIPOCTPAHEHHUS CBETA B BAKYYME K CKOPOCTH
pacnpocTpaHeHus CBETa B IAHHOM CpeJie Ha3bIBaeTes ...

1) OTHOCHTEBHBIM TOKA3aTeIEM IPETOMIICHHS

2) moxazarejieM PeJOMIIEHHS] BTOPOM CPeIbl OTHOCHTENLHO TIEPBOIA

3) mokaszareseM MpeOMIISHHS TIEPBO CPE/Ibl OTHOCHTEIIFHO BTOPOit

4) abCOMIOTHBIM TIOKa3aTelleM PETOMIICHUS

146. Eciu CBET MEpeXouT U3 CTEK/Ia B BOILY, TO YIOJI MaJCHUs OymeT
yr1a(-y) MpeOMIICHHUSL.

1) Gonbuie

2) MeHbILe

3) paBen
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147. Ecnu cBET MEPEeXOJUT U3 BOABI B CTEKJIO, TO YrOJI HaAcHUs Oyaer
yona(-y) IpeoMIICHHS.

1) Gosblire

2) MeHbIIEe

3) pasen

148. J1nst TOBBIIEHHS TIpeelia pa3pemeHnss 00beKTHBA MUKPOCKOIIa HEOOXOIMMO
... (Bpibepute Bce BepHBIE BAPHAHTHI OTBETA)

1) yBenmUunTh MOKA3aTEb MPEIOMIICHHUS CPEIbI

2) yMEHBIIUTH MOKA3aTeIb MPEIOMIICHHS CPEIbI

3) ocBeTHTH MUKPOOOBEKT CBETOM C MEHbIICH IJTHMHOI BOJHBI

4) 0CBETHTh MHUKPOOOBEKT CBETOM C OOJIBIICH IJTHHOM BOTHBI

5) yMEHBIINUTH YUCIOBYIO aepTypy

149. B o6nacti HaJ0KEHUS CBETOBBIX ITYYKOB OT IBYX KOT€PEHTHBIX HCTOYHUKOB
CBeTa HaOJIIONAFOTCS YePeyIOIIIecs CBETIIBIC U TEMHBIC TIOJIOCHL. DTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepenimeit

2) nucrepcueit

3) mudpakimeit

4) monsipuzanuei

150. Jlst HaOnroneHust HHTEp(EepeHIIMU CBeTa HEOOXOIUMO ...
1) npomycTHTH CBET Yepe3 y3KYIO IIelTh

2) cBECTH BMECTE JIBE JIFOOBIEC CBETOBBIC BOJHBI

3) cBeCTH BMECTE JIBE BOJHBI C OMMHAKOBOM YaCTOTOM

4) HalIpaBUTH CBET HA IPAHUILy paszelia ABYX Cpell

151. VYcnoBueM BO3HUKHOBSHHS MHTEPPEPEHIINHN SABICTCS HAJIOKEHIE
BOJIH.

1) MOHOXpOMATHYCCKUX

2) KOTE€PEHTHBIX

3) oTpaskeHHBIX

4) npenoMIIeHHBIX

152. PamyxHast OKpacka MBUIBHBIX ITy3BIPEH OOBSICHSACTCS SBICHUEM . ...
1) mudpakumu

2) nonsipu3anuu

3) unrepdepenimn

4) nucnepcuu

153. CornacHO BOJHOBOM TEOPHH CBET — 3TO ...
1) snekTpoMarHUTHAs BOJTHA

2) MOTOK 3apsKEHHBIX YaCTHI]

3) HampaBIeHHOE JABMKCHHE 3apSUKEHHBIX YACTHII
4) KOTepEeHTHBIC BOJHBI

154. Ha niockyro HEMpo3pavHylo IIACTHHY € IBYMsI y3KUMH TapajuieIbHBIMU
MIENSIMH TTaJIaeT 10 HOPMaJIX TII0CKasi MOHOXPOMAaTHIECKasi BOJIHA U3 3€JICHON
YacTH BUIMMOTO CIIEKTpa. 3a INIACTUHOH Ha MapauleIbHOM el SKpaHe
HaOmonaercst nHTep(epeHnonHast kKapTuHa. Eciam ucnonp3oBarh
MOHOXPOMAaTH4ECKHUI CBET U3 KPACHOW YacTH BUIUMOTO CIIEKTPa, TO ...

1) paccrostHue MexIy HHTEP)EPEHIHOHHBIMHE TTOJI0CAMH YBEITHIHNBACTCSI

2) paccTosiHHe MEXIy HHTep(PEPEHIIMOHHBIMHE TI0JI0CAMH YMEHBIIHTCSI

3) paccrosiHre MEXAY HHTEP()EPEHIIMOHHBIMHE MOJIOCAMHU HE U3MEHSETCS

4) unTephepeHIIMOHHAS KapTHHA HCUe3aeT

155. Ha mockyro HEenmpo3padHyIo IUNIACTHHY C ABYMS Y3KUMU MapauIeIbHBIMA
IIENSIMH T1aJIaeT 10 HOPMaJIX IIJI0CKasi MOHOXPOMAaTHYeCKasi BOJIHA U3 KPaCHOW
4acTH BUIMMOTO CIIEKTpa. 3a INIACTUHOM Ha MapauleIbHOM el DKpaHe
HaOmmonaercst nHTepdepeHMoHHast kKapTuHa. Ecim ucnosnp3oBarh
MOHOXPOMAaTH4ECKUH CBET U3 3eJICHOH YacTH BUJMMOTO CIEKTpPa, TO ...
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1) paccrosinue Mexkay HHTEP(HEPEHIIMOHHBIMY TIOJIOCAMU YBETHYHBACTCS
2) paccrosiHue MeXay UHTEP()EPEHIIMOHHBIME MOJIOCAMH YMEHBIUTCS
3) paccrosiHre MeX Iy HHTEP(HEPCHIIMOHHBIMHE TOJIOCAMU HE W3MEHSETCS
4) unrepepeHIMOHHAs KAPTHHA HCUE3aET

156. SIBneHune OTKIOHEHUS HAIIPABICHHUS PaCIIPOCTPAHEHUS BOJIH Y Kpas Mperpaabl
OT IPSAMOJIMHEHHOTO HAIIPABJICHUS Ha3bIBACTCS cBeTa.

1) unrepdepenimeit

2) monspusanuei

3) mudpakimeit

4) nucnepcueii

157. Yron audpakiyuy uMeeT HanOoIbIlee 3HaYCHUE IS CBeTa.
1) kpacHoro

2) KeInToro

3) romy6oro

4) ¢uoneroBoro

158. Yron qudpaxmnum nMeeT HaUMEHbIIIee 3HAYCHUE IS CBeTa.
1) kpacHoro

2) KenToro

3) rony6oro

4) ¢puoneToBoro

159. TucdpakioHHas perneTka OCBEIaeTCsl 3eICHBIM CBeTOM. [IpH OCBeleHUH
PEIIETKH KPacHBIM CBETOM KapTHHA AU(PPAKIIHOHHOTO CIIEKTPa Ha 3KpaHe ...

1) cy3utcs

2) pacupurcs

3) He U3MEHHUTCS

4) nucuesHer

160. IudpakinoHHas pelieTka 0CBEIIaeTCs KpacHbIM cBeToM. [Ipu ocBenieHun
pELIETKH CHHUM CBETOM KapTHHA JU(PaKIMOHHOTO CIIEKTPa Ha 3KpaHe ...

1) cysurcst

2) pacuupurcst

3) He U3MEHUTCS

4) nucuesHer

161. SABnenue nudpakuy MOXKHO HAOIIONATD, €CITH ...

1) pa3mep nperpajbl COU3MEPHM C JNTHHOM CBETOBOW BOJIHBI

2) Ha yTH CBETOBOT'O MyYKa HAXOJUTCS CTEKJITHHAS IPU3Ma

3) cBeTOBO# MyYOK MaJa€T HA TOHKYIO TICHKY

4) Ha IyTH CBETOBOTO JIy4a HaXOAMTCS MPEMSTCTBHE OOJBIIMX Pa3MEPOB

162. [Tocse npoxoXkISHUs BYX MOJSIPOUI0B HHTEHCHUBHOCTh CBETA 0CIa0sIeTCsI
HAIlOJIOBHHY, €CIIH TUIOCKOCTH IMOJISAPHU3ALIMH JBYX MOJISIPOUIOB HOBEPHYTHI IPYT
OTHOCHUTENBHO JpYra Ha yroi Ipagycos.

1)0

2) 45

3) 90

4) 180

163. 1715t TOTO 94TOOBI CBET HE MPOXOANIT Yepe3 00a MOJIPonIa, TIOCKOCTH
MOJISIPU3ALHHN IBYX MOJISIPOMJIOB JAPYT OTHOCHUTEIHHO JPYTa JOJIKHBI ObITh
MOBEPHYTHI HA YTOJ ___ TPalyCcoB.

1)0

2) 45

3) 90

4) 180

164. Jloka3atenabCTBOM MONEPEYHOCTH CBETOBBIX BOJIH SIBIISICTCS SIBICHUE
cBeTa.
1) unrepdepeHunn
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2) nonspu3anuu
3) nudpaximu
4) nucriepcun

165. Ha cTexyssHHYIO IpU3MY HalpaBIIIH JIyd Oesroro cBeta. [1pu npoxoxaeHnn
CBeTa 4epe3 NPHU3My HaOJIFOIaeTCs SBICHUE cBeTa.

1) unrepdepeHnnu

2) mucTepcHu

3) mudpakuuu

4) mosnspu3anum

166. Ioka3arenpb IPEIOMIICHHUS CBETA UMEET HAUOOJIbIIee 3HAYCHHE IS CBETA C
caMoii KOPOTKOU [JIMHOM BOJIHBI. YTOJI OTKIOHEHHS JIyya CBETa B CTEKIIIHHOM
[pU3ME UMEET HAaHOOJIbIIEe 3HAYCHHE TS cBera.

1) kpacHoro

2) romy6oro

3) skenToro

4) ¢uoneroBoro

167. TToka3arenb NpeIOMIICHHS CBETa MIMEET HAUMEHbIIICE 3HAYCHHE TS CBETA C
caMoii GOJTBIION ATMHOI BONHBI. YTON OTKIIOHEHHS Jyya CBETa B CTCKIISIHHOM
OpH3Me UMEET HAUMEHBIIIee 3HAUCHUE TSI cBeTa.

1) kpacHoro

2) romyboro

3) xenrtoro

4) ¢puoneroBoro

168. 3aBHCHMOCTD [OKA3aTeIs MPETOMIICHHUSI BEIIECTBA OT [UIMHBI BOJIHBI HJIN
YaCTOTBI HA3BIBACTCS ...

1) nonsipusarueit

2) unrtepdepenimeit

3) nucnepcueit

4) nudpakiueit

169. Ilpu momagaHuy COJTHEYHOTO CBETA Ha KaIUTX JOXKIsI 00pasyercs paayra. 1o
OOBSICHSIETCS SIBJICHUEM ...

1) nonsipusaruu

2) nucniepcuu

3) unrepdepenimn

4) nudpakipu

170. Ecnu yacToTa W3IyYeHHs YMEHBLIMIACH B 2 pa3a, TO SHEPIUs KBaHTa CBETA ...
1) yBenuuurcst B 2 pasa

2) He U3MEHUTCS

3) ymenbIuTCs B 2 pasa

4) yBenuuunTcs B 4 pasa

171. Ecau mMaccy 9acTHUIIBI YBEIMYIHUTH B 2 Pa3a, TO SHEPTHs 9TOM YaCTHUILHI ...
1) yBenmuuurces B 2 paza

2) yMeHbIOWUTCS B 4 pa3a

3) He u3MeHHuTCS

4) yBennuutces B 4 pasa

172. OTHOLIICHUE YHEPTHHU, N3TY4AEMOM TEJIOM, K MPOIODKUTEILHOCTH U3ITyYSHHUS
W IUTOIIATU TeJa, Ha3BIBAeTCA _ CIIOCOOHOCTBIO.

1) mostHOI JTydencITyCKaTenbHOM

2) CHeKTPaTbHOM JTy4EHCITYCKaTENbHOM

3) MONHO¥ JTyYenorIonaTesHOM

4) crieKkTpaNbHOM Jy4enoromarebHOM

173. OTHOLIEHUE JTyYUCTON SHEPTUH, TIOTJIONIAEMOH TEJIOM, KO BCEl Majaromeii Ha
HETO JIY4HUCTON dHEPTUH, Ha3bIBACTCA CIOCOOHOCTBIO.
1) nosHOi JTy4encnycKaTenbHOM

50




2) CHeKTpalbHOM JTy4eHCIYCKaTeNbHOM
3) monHoit TyyenornomaTensHOH
4) crieKTpabHOM Jy4enonomareIbHOM

174. ®opmynupoBka «lJs Bcex Tel mpy JaHHOW TeMIlepaType OTHOLICHNE
JY4YEHCITyCKaTeIbHON CIOCOOHOCTH Tella K JIy4eNoIOIaTeIbHONH CHOCOOHOCTH
€CThb BEJIMYMHA [IOCTOSHHAS, PAaBHAS JTYYEHCITyCKaTeIbHON CIOCOOHOCTH
a0COJIIOTHO YEPHOTO TeJa IIPH TOH JKe TeMIIepaType» oTpaxkaeT pU3HYeCKHN CMBICT
3aKOHa ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) CroneroBa

175. ®opmynupoBka «/{IiHa BOJTHBI, COOTBETCTBYIOIIAS MAKCUMYMY H3ITyUeHHS
a0COITIOTHO YEPHOTO Tela, 00paTHO MPOIIOPITMOHANEHA €T0 aD0COTIOTHOM
TeMIepaType» oTpakaeT GU3HISCKUIA CMBICI 3aKOHa ...

1) Cretana — bosnbimana

2) Kupxrodda

3) Buna

4) CroneroBa

176. ®opmynupoBka «IlomHas TydenoriomareibHast ClioCOOHOCTh aGCOIOTHO
YEPHOTO TeJla MPOMOPIHOHAIBHAS YETBEPTOM CTEMEHU €ro abCOMOTHON
TEMITEPATYPBI» OTPaXkaeT (PU3MIECKHUI CMBICIT 3aKOHA ...

1) Credana — BonbiimMana

2) Kupxrodda

3) Buna

4) Croseropa

177. Ecnu TepMoAMHAMITYECKAs TEMIIepaTypa abCOIIOTHO YEpHOTO Teja
YBEIMUYUTCS B 2 pa3a, TO ero SHepreTuyeckas CBETUMOCTh _ pas(-a).
1) yBenmuuutcs B 2

2) yMEHBIIUTCS B 2

3) yBenuuurcs B 16

4) ymenpiutes B 16

178. Ecnu aHepreTrYecKasi CBETUMOCTb a0COIIIOTHO YEPHOTO TeNa YBEIHIUIACD B
16 pas, To ero TepMOAMHAMHUUECKAs TeMIleparypa  pas(-a).

1) yBenuuunacse B 2

2) yBenuumnach B 16

3) ymeHbIIHIaCh B

4) ymenpIniace B 16

179. SIBJISIETCS I0KA3aTeIbCTBOM KBAaHTOBOM MPUPObI CBETA.
1) ®orosddexr

2) ubpaxuust

3) Nurepdepenmust

4) Monspusarys

180. SIBnenue B3anMOJENHCTBISI CBETOBBIX BOJIH C aTOMaMH BEIECTBA, B PE3YIIBTATE
KOTOPOTO 3HEPTHS CBETA IEPENaeTCs aToMaM BEIECTBA; 3aKIII0YaeTCs B
OCBOOOXKICHIH 3JIEKTPOHOB OT CBSI3M B aTOMax W MOJIEKYJIaX O] IEHCTBHEM CBETA,
Ha3bIBAETCS ...

1) TEI0BLIM U3IyYeHHEM

2) poroaherrom

3) apexrom Kommrona

4) noMHUHECIIEHIMER

181. Dueprus dortona B sBieHnn Goroadhpexra pacxoxyercs Ha ... (Bribepure Bce
BEpHBIC BApUAHTHI OTBETA)

1) HarpeBaHue BelecTBa

2) U3MEHEHHE BEIMYMHBI 3aMUPAFOLIET0 HAPSKESHHS
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3) coepienne pabOTHI BBIXOAA
4) cooO11eHNE HIEKTPOHY KHHETHYECKOI dJHEPTUH
5) yMEHbIICHUE YaCTOTHI M3y YCHHS

182. B ompitax CroneroBa Ob110 00HAPYXEHO, YTO KHHETHYECKas SHEPTH
3NEKTPOHOB, BBUICTEBIINX € IIOBEPXHOCTH METAJUTMUYECKOH IIACTHHBI IIPH e¢
OCBCILICHUHU CBETOM, ...

1) He 3aBHCHT OT 4aCTOTHI MTAIAOIIECTO CBETa

2) NMHEWHO 3aBUCHUT OT YacTOTHI Ma Ia0IIEero CBeTa

3) nuHEWHO 3aBHCUT OT HHTCHCUBHOCTH CBETa

4) MUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI ITA/IAIONIETO CBETA

183. ®OTOTOK HACHIIEHHS [IPH YMEHBIICHHN HHTEHCUBHOCTH MAJIaIO0IIEr0 CBETa ...
1) yBenuuutcst
2) He U3MEHHUTCH
3) yMeHBIIUTCS

184. ®oTOTOK HACHIIICHUS NIPH YBEINICHUN HHTCHCUBHOCTH TaJAIOIIETO CBETA ...
1) yBenuuuTcst

2) He U3MEHHTCS

3) yMeHbIIUTCS

185. OmuH U TOT e CBETOBOM MOTOK MaJacT HOPMAaJIbHO Ha 3ePKATBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILICHNE JIABJICHHUS CBETa Ha TIEPBYIO U
BTOPYIO MIOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

186. Ecnu 3epKajibHYIO IIIACTHHY, HA KOTOPYIO [IaJaeT CBET, 3aMEHUTH Ha
3auepHEHHYIO TOH XK€ IJIONIA M, TO CBETOBOE JIaBJICHHE ...

1) yBenuuurcs B 2 pasa

2) yMeHbIIUTCS B 2 pa3a

3) He U3MEHUTCS

4) ymeHbIIuTcs B 4 pasa

187. Ecin 3a4epHEHHYIO TUIATHHY, HA KOTOPYIO MaJaeT CBET, 3aMEHHUTH Ha
3epKalIbHYI0 TOM K€ TIONIa I, TO CBETOBOE JIABJIEHHE ...

1) yBenmuuwurcs B 2 pasa

2) yMeHBIIHUTCS B 2 pasa

3) He u3MeHHuTCS

4) ymeHbIIuTcs B 4 pasa

188. OmuH 1 TOT e CBETOBOM MOTOK M3 aeT HOPMaJIbHO Ha a0COIIOTHO YEPHYIO U
3epKaIbHYO MOBEPXHOCTh. OTHOIIICHHE AABJCHUS CBETA HA MEPBYIO U BTOPYIO
MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

189. 3aKITrouaeTcs B repenade pOTOHAMH CBETa YaCTH CBOETO
HMIIyJIbCa JIEKTPOHAM aTOMa, M3-3a Yero U3MEHSETCS [IJIMHA CBETOBOM BOJIHBI
(dhoToHOB.

1) ®orosddexr

2) TemoBoe U3IydYeHHe

3) Dddexr Komnrona

4) laBnenue cBeTa

190. Beinaroumiics dpaniy3ckuii ¢pusuk Jlyn ne bpoiins npemnoxun hopmyiy,
ONpeACIISIONIYIO IJTMHY BOJIHBI, HA3BaHHOM 3aTeM «BoJIHOM 1€ bpoitns». Bonna ne
Bpoiinsg — 70 ...
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1) oTHOLICHHE CKOPOCTH CBETA K YaCTOTE IEKTPOMATHUTHOTO M3Iy4eHHUS

2) BOJIHA, XapaKTePHU3YIOIIAsl yIPyrue KoneOaHus B aToMaxX KPUCTAITHICCKOH
penIeTka

3) BomHa, KOTOpAast COOTBETCTBYET JI000H YacTuiie, 00Iaaaoeil HMIyIbCoM

4) BonHa, BO3HUKAIOIIAS B PE3YJIBTATE HAIOKCHHS OTPAJKEHHBIX OT MPErpai BOJIH

191. lnura BonHEI ne bpoins yBenmuauTcs B 2 pa3a, eCiu KHHETHYECKas SHePTHs
MHKPOYaCTHLIBI pasa.

1) ymenbuutes B 4

2) yBenuuurcs B 4

3) yBenuuurcs B 2

4) yMeHbIIUTCS B 2

192. Eciu 9acTHIBI IMEIOT OMMHAKOBYIO CKOPOCTbH, TO HAMMEHBIICH JITHHON BOIHBI
ne bpoiins obmanaer ...

1) HeiiTpon

2) mpoTOH

3) anmeKkTpoH

4) anbha-gacTuma

193. Ecnu yacTHIibl HIMEIOT OMHAKOBYIO JUTMHY BOJIHBI jie Bpoiiis, T0 HauMeHbIei
CKOpPOCTB 00Iaaer ...

1) anpda-yactuna

2) mpoToH

3) anekTpon

4) HelTpoH

194. Ecnut 4acTHIBI KIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAMOOJIBIICH JUTMHOM BOJTHBI
ne Bpoiins obmamaer ...

1) ueitrpon

2) mpoToH

3) anekTpoH

4) ansda-yactuiia

195. Ecnu yacTHIbl MMEIOT OIMHAKOBYIO JITMHY BOJIHBI Jie bpoiins, To Hanbonmbiueit
CKOpPOCTB 00Iaaer ...

1) ueitrpon

2) mpoToH

3) anexrpon

4) anbda-yactuia

196. Cornacho rumore3se 1e bpoiis, ainHa BONHbL, OMUCHIBAOINIAsT BOJHOBbIE
CBOICTBA Telia, OTIPEAEIACTCS ero ...

1) sueprueit

2) pasmepom

3) o6beMoM

4) UMITyIBECOM

197. lnuHa BoHEI e bpoiing yacTuipl yMeHbIIIIach BIBoe. CKOPOCTh ATOH
YaCTHUIIEI pasa.

1) ymenbiunace B 2

2) ymeHbIIuIach B 4

3) yBenuumnace B 2

4) yBenuunnacse B 4

198. Jlnuua BosHbI A¢ Bpoiisst yacTuIlpl yBenudmiach Basoe. CKOpoCTh 3TOMI
YACTHUIIBI pasa.

1) ymeHbIIHMIaCH B 2

2) yBeNUYUIACH B 2

3) ymenbIunacs B 4

4) yBenunuunnace B 4

199. Kunernueckast sHEprus KIaCCHYECKON YacTHIbl yBEIHYMIach B 2 pasa. [lmiHa
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BOJIHBI Jie Bpoiiss 3To#l yacTHIbI pa3sa.
1) ymeHbLIHIACH B 2

2) yBennuuiaach B 2

3) ymeHbmuIace B 4

4) yBenuunace B 4

200. 13 cooTHOIICHNS HEOTPEIEIeHHOCTE KOOPIMHATEI i UMITYIIbCa CIICIyeT,
4T0...

1) ecnit MBI 3HAEM UMITYITBC MUKPOYACTHIIBI, TO €€ KOOPAUHATA CTAHOBHUTCSI
HEOIIpeeICHHON

2) cucteMa, IMEIOIIasi HEKOTOPOE BPEMs KU3HH, HE MOXET OBITh
0XapaKTepH30BaHa ONPE/IEICHHBIM 3HAUCHUEM YHEPTHH

3) eciu MBI 3HAEM HMITYJIEC MHKPOUYACTHIIBI, TO €€ IHEPTHUsI CTAHOBHUTCS
HEOIpeAEICHHON

4) cucTema, IMCIOIAsi HEKOTOPOE 3HAYCHHUE YACTOTHI, HE MOXKET OBITh
0XapaKTepH30BaHa ONPEACICHHBIM 3HAUCHUEM YHEPTHA

201. VI3 cooTHOIICHNS HEOTPEIEICHHOCTEH SHEPTUH U IMITYJIbCa CIIEAYET, UTO ...
1) eciu MBI 3HAEM HMITYJIHC MHKPOYACTHIIBI, TO €€ KOOPANHATA CTAHOBHUTCS
HEOIIpeeICHHON

2) cucteMa, IMEIOIIasi HEKOTOPOE BPEMs KU3HH, HE MOXET OBITh
OXapaKTepHU30BaHa ONPEAEICHHBIM 3HAYECHUEM DHEPI UK

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ DOHEPIUs CTAHOBUTCS
HEOIpeeIeHHON

4) cucrema, UMEIOIIAsi HEKOTOPOE 3HAYCHHE YACTOThI, HE MOXKET OBITH
0XapaKTepH30BaHa ONPEICICHHBIM 3HaUCHUEM YHEPTHA

202. VI3 cooTHOIICHUS HEOTPEICICHHOCTEH SHEPTHH U YaCTOTHI CICIYeT, UTO ...
1) eciu MbI 3HaEM UMITYJIEC MUKPOYACTHIIBL, TO €€ KOOPANHATA CTAHOBUTCS
HeolpeAeaeHHON

2) cuctema, UMEIOIasi HEKOTOPOE BpeMsl )KU3HH, HE MOXKET ObITh
OoXapaKTepru3oBaHa ONPEACICHHBIM 3HAYCHUEM SHEPTrUn

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ SOHCPIHUA CTAHOBUTCA
HEOIpeneIeHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OoXapaKTepru3oBaHa ONPEACICHHBIM 3HAYCHUEM SHEPTrUn

203. 13 cooTHOIICHUS HEOTPEACICHHOCTEH SHEPTHH U YaCTOTHI CICIYeT, UTO ...
1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HeolpeAeaeHHON

2) cucrema, UMEIOIasi HEKOTOPOE BpeMsI )KU3HH, HE MOXKET ObITh
0XapaKTepU30BaHa ONPEEIIEHHBIM 3HAYEHUEM SHEPTUU

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIbI, TO €€ SOHCPIUA CTAHOBUTCA
HEOoIpeeIeHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OXapaKkTepu30BaHa OINPEACICHHBIM 3HAYCHUEM DHEPTUU

204. Tpeamonoxenne 06 aToMax Kak HEJSTMMbBIX METBUAMIIINX YACTHIAX BEIISCTRA
BBICKA3all ...

1) Apucrorens

2) Menzeneces

3) demoxput

4) Pesepdopn

205. MPENCTaBHII MOJIETIb CTPOCHHS aTOMa B BHJIC Iapa, 3ar0THEHHOTO
IIOJIOKHUTCIIBHO Sapﬂ)l(eHHOﬁ KUIKOCTBIO, B KOTOPYIO BKPAIUICHBI OTPULIATCIIBHBIC
BIIEKTPOHBI, TIOJOOHO U3IOMY B KEKCe.

1) Menneneen

2) Peszepdopn

3) Tomcon

4) lemokput

206. TIPETIOKIII SIepHYIO (TIaHETapHYI0) MOZIENb aToMa: BOKPYT
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HOJIOKUTENLHOTO AIpa 110 3aMKHYTHIM OpOMTaM JBIKYTCA SJIEKTPOHBI, 00pasyst
SIIEKTPOHHYIO 000JIOUKY aToMa.

1) Mennenees

2) Peszepdopn

3) JIx. Tomcon

4) JleMoKpuT

207. Ha ocHOBaHMH UCCIICIOBAHNUS SBIICHISI PACCESHUS alb(ha-dacTUIl IPH
MPOXOX/ICHUH Yepe3 TOHKHUE CJIoN BeulecTBa Pesepdopn caenan BIBOL, UTO ...

1) anba-yacTHIBI ABIAIOTCS SAPAMH aTOMA IENUsl, UMEIOLIEr0 BTOPOi
MOPSIKOBBII HOMep B Tabnuie MeHnaeneesa

2) anbpda-pacmaj SBISETCS MPOLIECCOM CaMOIIPOU3BOIBHOTO MPEBPAICHHS sIapa
OJJTHOTO XMMUYECKOTO AJIEMEHTA B SIPO APYIOTro JIEMEHTa

3) BHyTpH aTOMa UMEETCsI OIOKUTEIBHO 3apsDKEHHOE SIAPO OYCHD MaICHBKHX
pa3MepoB, BOKPYT sIIpa BPAIAIOTCs SIEKTPOHBI

4) npu anba-pacmaae aTOMHBIX SIICP BBLACISCTCS SACPHAST SHSPT U, 3HAIUTEIBHO
OopIas, 4eM B IFOOBIX XUMUYECKHIX PEaKIIsIX

208. CrtocoOHOCTh aTOMa K M3IIyYSHHIO U TOTJIOMIEHUIO (POTOHOB MPaBUIBHO
OIUCHIBACT BHICKA3BIBAHHUE ...

1) aToM MOXET MOTMIONIATh U H3Iy4arh (HOTOHBI C 000 YaCTOTOMU, HE 3aBUCHMO OT
COCTaBa BEIeCTBa

2) aTOM MOKET TOTJIONIATh (POTOHBI C JIFOO0H YaCTOMU, U3TydaTh (POTOHBI JIHIIE C
HCKOTOPBIMU OIIPEACIICHHBIMU 3HAYCHUAMU YaCTOTHI

3) aToM MOKET TOTIONIATh (POTOHBI JHIIb C HEKOTOPBIMH OIPENCICHHBIMH
3HaYECHHSMH YacTOTHI, H3JTy4aTh (POTOHBI C JIOOOH YacTOTOM

4) aToM MOXET M3y4aTh H IIOIIOMATh (POTOHBI TOIBKO ¢ HEKOTOPBIMH
OIpeNieNICHHBIMHI 3HAYEHUSMH YaCTOTHI

209. IIpu mepexoze EKTPOHA C JAIBHETO OT sApa YHEPTETHICCKOTO YPOBHS Ha
OIMIKHUMN K SIIPY Y9HEPTeTHIESCKHI YPOBEHD aTOM 3JIEKTPOMArHUTHBIE
BOJIHBI.

1) uznyvaer

2) He u3NTyJaeT

3) momormaer

4) He moryoaeT

210. IIpu nepexoze HIEKTPOHA € OIMKHETO K SIPY YHEPreTHISCKOTO YPOBHSI Ha
JaIBHUI OT sIApa SJHEPreTUYCCKUM YPOBEHb aTOM 9JIEKTPOMArHUTHBIE
BOJTHBL.

1) uznydaer

2) He u3ny4aeT

3) momoraer

4) He noryomnaeT

211. DHepreTHUecKue YPOBHH AJIEKTPOHA B aTOME, pa3Mep EKTPOHHOTO obiaka
ompenensieT KBAHTOBOE YHCJIO.

1) raBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

212. OpueHTanuIo ICKTPOHHOTO 00JIaKa B MPOCTPAHCTBE XapaKTepu3yer
KBAHTOBOE YHCIIO.

1) raBHOE

2) opburansHoe

3) maruuTHOE

4) crimHOBOE

213. ®dopMy IEKTPOHHOTO 00IaKa XapaKTepu3yeT KBaHTOBO€ YHCIIO.
1) raBHOE

2) opburansHoe

3) MaruuTHOE
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4) cinHOBOE

214. CoOCTBEHHBI MEXaHUUECKUI MOMEHT XapaKTepH3yeT  KBAHTOBOE YKCJIO.
1) raBHOE

2) opburtansHoe

3) MarHUTHOE

4) ciuHOBOE

215. TnaBHOe kBaHTOBOE YKCiIO n=1. OpOHUTaNIFHOE KBAHTOBOE YUCIIO PABHO ...
1

2)0

3)2

4)-1

216. I'maBHOE KBaHTOBOE UKCIIO N=2. OpOHUTANEHOE KBAHTOBOE YUCIIO PABHO ...
1)1
2)0
3)2
4)3

217 I'maBHOE KBAaHTOBOE YHCIIO Il:2. MakcuMaiibHO€E KOJTUYECTBO OJICKTPOHOB 1A
JaHHOT'O COCTOSAHMS paBHO ...

1)2

2)4

3)6

4)8

218 I'maBHOE KBaHTOBOE 4Mcia0 N=1. MakcuMaJIbHOE KOJIMYECTBO DJICKTPOHOB UTA
JAAHHOT'O COCTOSAHUS PABHO ...

1)2

2)4

3)6

4)8

219. 'maBHOE KBAaHTOBOE YKCIIO N=3. MaKCUMaJIbHOE KOJIUYECCTBO IEKTPOHOB JIJIst
JITAHHOTO COCTOSIHHS PABHO ...

1) 32

2) 18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YHCIIO XapaKTEPHU3YeT ...

1) opueHTanHIO IEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopmy 2mmeKTPOHHOTO 00TaKa

3) pa3mepsl AIEKTPOHHOTO ObIaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

221. OpOuranbHOE KBAHTOBOE YUCIIO XapaKTEPHU3YeT ...
1) opueHTaLHIO AIEKTPOHHOrO 00IaKa B IPOCTPAHCTBE
2) GopMmy 3MeKTPOHHOTO ObIaKa

3) pa3mepbl AEKTPOHHOTO 00IaKa

4) coOCTBEHHBII MEXaHUYECKUIl MOMEHT

222. MarautHoe KBaHTOBOE YHCJIO OMPEICIIsCT . ..

1) opueHTanHIO 3IEKTPOHHOTO 00I1aKa B TIPOCTPAHCTBE
2) hopmy ammeKTPOHHOTO 00TaKa

3) pa3Mepsl HIMEKTPOHHOTO ObTaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OMPEICIISCT ...

1) opueHTaLHIO HIEKTPOHHOrO 001aKa B IPOCTPAHCTBE
2) hopMy 3mmeKTpOHHOTO 0OIaKa

3) pa3mepbl ANEKTPOHHOTO 00IaKa
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4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

224. TTopsinKOBbI HOMED dJIEMEHTa B Tabuie MeHzeaeeBa MO3BOJISET ONPEACTUTh
qucio. .. (Beibepure Bce BEpHBIE OTBETHI)

1) sIeKkTpOHOB B aTomMe

2) HYKJIOHOB B sIIpe

3) MPOTOHOB B siApe

4) ayeMeHTapHbIX JaCTHUIL

5) HeWTPOHOB B sizipe

225. ATOMHBIH BeC 3NIEMEHTa ONPEICIACT YUCTO. . .
1) sneKkTpOHOB B aToMe

2) HEWTPOHOB B s/Ipe

3) MPOTOHOB B siApe

4) HyKJIOHOB B sIpE

226. Ucmyckanne HE CONPOBOKIACTCS U3MEHEHUEM 3aPsI0BOTO H
MacCOBOT'0 YHCIIa aTOMHOTO SI/Ipa.

1) ansda-gacTrirs

2) ramMmMa KBaHTa

3) Gera-yacTHIIBI

4) Heitrpona

227. Anbda — pacnian npeacraBisier co0oi MOTOK ...
1) snekTpoHOB

2) HEUTPOHOB

3) mpoToHOB

4) sinep aToma renus

228. bera MuHYC - pacmaj MpeacTaBiIsIeT co0o0il MOTOK ...
1) anexTpoHOB

2) HEWTPOHOB

3) mpoToHOB

4) simep aTOMOB TeHst

229. OavH 13 BUIIOB PaAMO0AKTHBHOTO M3IY4YEHHS NPEICTABISIET COOO0M MOTOK
OBICTPO IBIDKYIIMXCS ICKTPOHOB. DTO  HM3JIy4YCHHE.

1) ramma

2) anbda

3) bera MmuHyC

4) Gera IUIIOC

230.Tlpu __ pacnaje MaccoBoe YHCIIO siipa aToMa yMeHblaeTcs Ha 4, a
3apsI0BOE YMCIIO Ha 2 3JIEMEHTAPHBIX MMOJ0KHUTEIbHBIX 3apsi/ia.

1) ramma

2) anbda

3) Gera MHUHYC

4) Gera moC

231.Tlpu __ pacmajie MaccoBOE U 3apsIOBOE YUCIIO HE H3MEHSIOTCS.
1) ramma

2) anbda

3) bera MmuHyC

4) Gera umoC

232. B pesysbrare 3JeKTPOHHOTO OeTa-pacmaja sapa aroMa JIEMEHTa € 3apsI0BbIM
YHCIIOM Z TIONTy9aeTCsl AP0 aToMa dIEMEHTa C 3apST0BBIM YHCIIOM ...

nz-2

2)Z+1

3)Z2-1

4)Z+2

233. AToMHO€ s1p0, BO3HHKAIOIIEE B pe3ynbTare anbha-pacnaja sapa atoMa
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OJIEMCHTA C 3apAA0BbIM YHCIIOM Z, 06nazlaeT 3apAA0BbIM YHCJIOM ...

1)z-1
2Z-2
3)Z-4
4)Z+1

234. AtomHOe 51p0, BOHUKAIOIIEE B pe3yibTare anb(ha-pacnana sjupa aToma
3IIEMEHTA C MaCCOBBIM YHCIIOM A, 00JIalaeT MACCOBBIM YHCIIOM ...

HA-1

2)A-2

3)A-4

HA+1

235. HepacnaBmmMucsi, 9epe3 WHTEPBAJI BpeMEHH, PaBHBIN | meprony
HoJypacmaza, octaHercsi % paJuoaKTHBHBIX aTOMOB BEILIECTBA

1) 33

2) 25

3) 75

4) 50

236. Yepes unTepBall BpeMEHH paBHBIN | mepuoay nomypacnaza pacrageres %
PaZMOaKTUBHBIX Aep BEIIECTBa.

1) 33

2) 25

3) 75

4) 50

237. HepacnaBmmMucs, 4epe3 HHTEpBaJl BpeMeHH, paBHBIN 1/2 mepuona
nosypacrazia, ocranercst % paJuoakTHBHBIX aTOMOB BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

238. Uepes unTepBasl BpeMeHH paBHBIN 1/2 meproja nosypacnana pacuajiercs
% paamoaKTUBHBIX sJIEp BEIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B npouiecce CHIIBHOTO B3aUMOJCHCTBHS IIPUHAMAIOT YUACTHE . ..
1) dhoronst

2) HEWTPOHBI

3) anmeKTpOHBI

4) HelTpHUHO

240. B npouecce anekTpoMarHuTHoro B3anmoaeictsusi HE nmpunumarotr yuactue. ..
1) HeTpoHbI

2) poToHsI

3) anekTpoHsI

4) npoTOHBI

241. B npouecce ciadoro B3anmoeiicteust HE npuHuMaroT ygacTue ...
1) snexTpoHbI

2) oTtoHs

3) HeWTPOHBI

4) mpoTOHBI

242. B mporecce MeKTPOMArHUTHOTO B3aMMO/ICHCTBHS IPUHUMAIOT Y4acTHE ...
1) HeHTpOHSEI

2) HEHTPUHO

3) aHTUHEHTPUHO

58




4) poTOHbBI

1) mporony
2) HeHTpOHY
3) aneKTpoHy
4) potony

1) rpaBUTOHBI
2) oTtoHsI
3) DIrOOHBI
4) 6030HBI

1) rpaBUTOHBI
2) (oToHsI
3) DIHOOHBI
4) 6030HBI

1) rpaBUTOHBI
2) doToHsI
3) DIHOOHBI
4) 6030HBI

1) rpaBUTOHBI
2) poToHsI
3) DIIFOOHBI
4) 6030HBI

243. TIo3UTPOH SIBISACTCS AHTHYACTUILICH 110 OTHOLICHHMIO K ...

244, HepeHOC‘H/IKaMI/I rpaBUTAIIMOHHOI'O B3aMMOJCHUCTBUS CUMTAIOTCH ...

245, TlepeHOCUMKAaMH IEKTPOMArHUTHOTO B3aUMOICUCTBHS CAUTAIOTCS . . .

246. HepeHOC‘H/IKaMI/I CHJIBHOI'O B3aHMOZ[eI71CTBHH CUHUTAKTCA ...

247. TlepeHocunKkaMu cI1ab0TO B3aUMOACUCTBHS CIUTAIOTCA . . .

[To pesympraraMm TecTa OOy4YAIOMIEMYCS BBICTABISICTCS OIEHKA «OTIUYHO», «XOPOIIOY,
«YIOBIIETBOPUTEIBHO» WIU  «HEYIOBJIETBOPUTEIHHO», COINIACHO CIEAYIOUIMM  KPUTEPHUSIM

OILICHHUBAHUA
xana Kputepuu ouennBanus (% npaBujbHbIX 0TBETOB)
Ornenka 5 (OTIIHYHO) 80-100
Onenka 4 (xopomio) 70-79
Orerka 3 (YIOBICTBOPHUTEIHHO) 50-69
OreHka 2 (HEyTOBICTBOPHUTEIHHO) menee 50
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JIMCT perucrpanym usMeHeHH i

Hone Howmepa nucros OcnoBanue ans | [lonmuce | Pacmmdposka Jlata
P I amene | moBbix aAHHYII BHECEHUS MOJITHUCH
HU3MEHE . BHECEHHUS
HHBIX HUpoBa W3MEHEHU U
HUSA U3MEHEHUS
HHBIX
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