MWUHHUCTEPCTBO CEJBCKOI'O XO3AMCTBA
POCCUICKON ®EJIEPALIAN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIbHOE YUYPEXIEHWE BBICILIEI'O OBPA30OBAHMS
«Ka3zaHckHii rocygapcTBeHHbIH arpapHblii YHHBEPCHTET»
(®T'BOY BO KA3AHCKHI I'AY)

HHCTI/ITYT MexaHu3aluuHi H TCXHHYECKOTO CepBHCa

Kadenpa pu3Hkn 1 MaTEMaTHKH

YTBEPXIAIO
~“TlpopexTopao yueGHo-
BOCITHTATEIIEHOM padoTe n
CHOW [TONHUTHKE, JIOLEHT
. AB. JIMutpucs
Jmas 02—1}'1

g

~

v §
®OHI OLUIEHOYHbIX CPEACTB= e
JUISI TIPOBEJAEHUS IPOMEKYTOYHOM ATTECTALMH OBYYAIOIIUXCS
10 AUMCHUIIMHE
«Duzura»
(OueHounble cpeacTBA H METOAHYECKHE MATEPHAJIbI)

<

IpUIOKeHne K pabouelt mporpaMme JIMCIHILTHHBI

Hanpag:ienue noAroToBKH
35.03.10 JlanyunadTHAas AapXHTERTYpA

HanpasienHocTs (11po¢uiib) NOArOTOBKH
JlanmmagTHOE CTPOHTENLCTBO

®opma obyueHust
OuHasi, 32049HAA

Kazaup — 2022



CocraBuTelb:

CTaplUIni npenoaaBare/ib
JIOKHOCTB, YH4EHas CTENeHb, YHeHOE 3BaHHe Toanucs

y
f"// Banuer AOayicaMan AxaToBHy

G HO.

O1eHOYHBIE cpecTBa 0OCYsK/Ienbl H 0700peHbI Ha 3acelaHnH Kadeapbl
du3uku 1 MaremarTiky «25» anpens 2022 roxa (IpoTOKON Ne 8)

3age yrolui Kadeapoii: /@/f
IL.T.H., Ipodeccop 16aros Pasuns MOparumMoBuy
JLOMBKHOCTD, YUeHas CTENEHb, YUCHOE 3BaHnE Monnes ®.N.0.

PaccMOTpeHB! i 07100peHbl Ha 3aCeIaHHH METOIHYECKOH KOMHCCHH HHCTUTYTA MEXAHU3ALIUN 1
TexHHYecKoro cepauca «28» anpens 2022 roa (MpoToko Ne 9)

[TpecenaTens MeTOHIECKOH KOMHCCHH:
JOLIEHT, K.T.H.

3unHaTyIuda Ascy HaunnesHa

JIO/KHOCTD, y4eHas CTENEHDb, YHEHOE 3BaHHC IToxuce ®HO.
/
e
CormacoBaHo: £ J/
upexrop ( . /Nﬁ, Mengenes Biagumup Muxainopuy
'\ ®UO

[Ipotoxon Yuenoro cosera UM u TC Ne 9 ot «11» mas 2022 rona



1. IEPEYEHb KOMIIETEHIIUHA C YKABAHUEM ITAIIOB UX ®OPMUPOBAHUS B
IMPOOECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynsrate ocBoenuss OIIOIl mo nampaBnenuto moaroroBku 35.03.10 JlammgmadgTHas
ApPXUTEKTypa, OOYYAIOMIMICS OJKEH OBIAJETh CICAYIONUMHU pe3ylbTaTaMd OOy4YeHHUS T10
muctuminHe «Pusnkay:

Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

Kon u
HanMEHOBaHHE
KOMIIETEHIINU

Kon n HaumeHoBanue
MHJIUKaTopa
JIOCTHKECHUSA

KOMIETECHIINU

[Tepedenp UIAHUPYEMBIX PE3YJIbTATOB O0yUCHHS
10 TUCLUIUIMHE

YK-1 Cnocoben
OCYIIIECTBIIATh
IIOUCK, KPUTUYECKHUU
AQHAJIN3 U CUHTE3
uH(popMaluuy,
IIPUMEHSTD
CHUCTEMHBIN IIOJIXO0/1
JUIsl pELICHHUS
IIOCTaBJICHHBIX 33]1a4

VK-1.1 Anannsupyer
3a/1a4y, BBIJEISIS €€
6a3oBble
COCTaBJISIOLINE,
OCYILECTBIISET
JEKOMIIO3UIIHIO
3aJjauu

COCTaBJIAOIINC

3nams: criocoObI aHAIM3A 3a/1a4H 110 (QU3HKE,
BBIICIIAA €€ 0a30BBIC COCTABIISIONINE

Ymems: ananuzupoBats 3a1auy 1o Qusuke,
BBIICIIAA €€ 0a30BBIC COCTABIISIONINE

Bnaoems: ciocoOHOCTBIO aHATTM3UPOBATH 33]1auy
1o 1o (U3MKE, BBIICTSS e¢ 0a30BbIC

2. OIMCAHUE MOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUS KOMIETEHIMIA
HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUSA, OITMCAHUE HIKAJI
OINEHUBAHUA

Tabmuuma 2.1 — [lokazaTenu M KpUTEpUH OINpeENeieHUus YpPOBHS C(HOPMUPOBAHHOCTH
KOMIETEHIMH (MHTErpupoOBaHHAas OLIEHKA YPOBHS COPMUPOBAHHOCTH KOMITETEHIIHI)

Koxu OrneHka ypoBHSI CpOPMUPOBAHHOCTH

HAaUMEHOBaH

ue [Inanupyemsl
HHIUKATOpa | © PE3yIbTaThl | HEYJOBJICTBO OBJICTBOPHUT
JIOCTI/I)KGHII?IH E6y{IeHI/I$I };f’['[‘eJ]BHO P eJILHO P XOpOLIo OTJNTHO
KOMTIETESHIIH

"
VK-1.1 3namo: YpoBeHb MuHnManeHO | YpOBEHB YpoBeHb
AHanusupye | cnocoObl 3HaHUHN JOIYCTUMBIA | 3HAHUHI 3HaHUHN
T 3a/1a4y, aHaimn3a Croco0oB YPOBEHB Croco0oB Croco0oB
BBIJICTISISL €€ | 3a7]a9H 110 aHaim3a 3HaHUU’ aHallM3a 3a/1a4Ml | aHaIu3a
0a30BEIE busuke, 3aJ]a4H 10 croco0oB 1o ¢pusmKe, 3aJ]a49H 10
COCTaBIISIFOLI | BBIJIETISS €€ ¢busuke, aHanmMsa BBIJICTISIS €€ ¢busuke,
ue, 0a30BbBIE BBIIEIAS €€ 3a1a4u 110 0a30BEBIE BBLIEISS €€
OCYIIECTBIISL | COCTABJISAIONMN | 0a30BBIC busuke, COCTaBJISIIONTME | Oa30BbBIE
eT e COCTaBJISIIONIHN | BBIJIEISIS €€ s B 00Beme, COCTaBJISIOIIA
JIEKOMITO3HI] e, HIDKE 0a3oBEIC COOTBETCTBYIO | €, B 00BeMe,
W10 33]1a4u MUHUMAJIBHBI | COCTABISIONIN | IEM COOTBETCTBYIO

X e, IOMYIIEHO | mporpaMMme eM




TpeOoBaHMil, | MHOTO MOATOTOBKH, porpaMme
MMEJH MECTO | HETpyOBIX JOTTYIIEHO MOJATOTOBKH,
rpyobIe OImMOOoK HECKOJILKO 0e3 omuboK
OLINOKHU HErpyObIX
OIIMO0K
Ymems: [Ipu ananuze | Ilpu ananuze | [Ipu ananuse [Ipu ananuze
aHAIM3UPOBAT | 3a/1a4M 1O 3a/1ayu 1o 3a/1a4u Mo 3a/1a4u 10
b 33/1a4y 110 busuke, busuke e, busuke, buzuke,
¢dusuke, BBIJICTISIS €€ BBIJICTISIS €€ BBIJICTISIS €€ BBIJICIISIS €€
BBIJICTISIS €€ 0a3oBble 0a3oBble 0a3oBbie 6a3oBble
0a3oBbie COCTABJISIFOLIY | COCTABJISIONIN | COCTABJISIIOLINE, | COCTABIISIONIN
COCTaBJISIIOLIN | €, He e, IPOJAEMOHCTPU | €,
e MPOJIEMOHCTP | MPOJAEMOHCTDP | POBaHBI BCE MIPOJIEMOHCTP
HMPOBAHBI HPOBAHBI OCHOBHBIE MPOBAaHBI BCE
OCHOBHBIC OCHOBHEBIC YMCHHSI, OCHOBHBIC
YMEHHS, YMEHHSI, BBITIOJIHEHBI BCE | YMEHHUS,
WMEJTH MECTO | BBITIOJTHCHBI 3a/laHus B BBITIOJTHEHBI
rpyobie BCE 3aJ]aHHsl, | TIOJIHOM BCE 3aJ]aHus B
OIINOKHU HO HE B 00BeEME, HO MTOJTHOM
MOJIHOM HEKOTOpPBIE C o0Beme
o0beme HEJI0UYeTaMU
Bnaoemo: [Ipu anammze | Umeercs IIponemonctpu | IIponemoHCTp
CIIOCOOHOCTH | 3a7a4H TI0 MUHUMAJIBHB | POBaHBI HUPOBAHBI
10 ¢busuke, it Habop 0a3oBbIe CIOCOOHOCTH
aQHAITM3UPOBAT | BBIJEIISIS €€ CIOCOOHOCTEN | CTOCOOHOCTH aHATM3UPOBAT
b 33J1a4y 10 0a3oBbIe aHAM3UPOBAT | aHAJIM3UPOBATH | b 3a7a4y MO
o ¢pusmKe, COCTABJISIFOIIN | b 33/1a4y 10 3a/1a4y 1o busuke,
BBIJIETISIS €€ e, He dbusuke, ¢busuke, BBIJIETISIS €€
0a3oBbIE MPOJIEMOHCTpP | BBIJEISS €€ BBIJIEIISIS €€ 0a30BbIE
COCTaBJISIIOIIN | UPOBAHBI 0a3oBble 0a3oBbIe COCTaBJISIOLITN
e 0a3oBble COCTABJISIIOIIM | COCTABJISIFOIIHE, | €, MPU ITOM
HaBBIKH, e, TIPH STOM P STOM 3a/1aun
WMEJTH MECTO | BBIJICTICHBI BBIJICTICHBI perieHsl 6e3
rpyoObie HEKOTOpBIE HEKOTOpBIE OIuO0K U
OINOKH HEJ0YETHI HEJI0YETHI HEJ0YCTOB

Ornucanne mKaJIbl OIICHUBAHUS

1. OueHka «HEYIOBIETBOPUTEIBHO» CTABUTCS CTYAEHTY, HE OBJAJACBLUIEMY HU OJIHUM U3
AJIEMEHTOB KOMIICTCHIIMH, T.€. OOHAPYKHBIIEMY CYIIECTBEHHBIE MPOOEIbl B 3HAHWU OCHOBHOTO
MPOrPaMMHOTO MaTepHaa Mo AUCHUTUIMHE (TPAKTHKE), JOMYCTHBIIEMY MPUHIUITHATBHBIE OMTHOKI
MIPU IPUMEHEHUU TEOPETUIECKUX 3HAHHM, KOTOPBIC HE MTO3BOJISIOT €My MPOTOIKUTE 00YUCHHUE WIIH
OPUCTYNHUTh K MPAKTUYECKOW JEeATENBHOCTH O€3 JOMONHUTENBHON MOJITOTOBKM M0 JaHHON
JTUCIIUATITAHE.

2. OueHKa «yIOBJIETBOPUTEIBHO» CTAaBUTCS CTYACHTY, OBJAJEBIIEMY 3J€MEHTaMU
KOMIIETEHIIMM «3HaTh», T.€. MPOSBUBLIEMY 3HAHHUS OCHOBHOIO IPOrPaMMHOT0 Marepuaia Io
JTUCITUIIINHE (TIPaKTUKE) B 00BbeMe, HeOOXOIMMOM ISl TIOCIEIYIOIIETr0 OOYUeHHS U TIPEICTOSIIEH
MPAKTUYECKOM  JIEITEIBbHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJOBAHHOM JMTEpaTypoOu,
JOITYCTUBIIEMY HETOYHOCTH B OTBETE Ha IK3aMEHE, HO B OCHOBHOM 00J1a/1af0IIeMy HEOOXOAMMBIMU
3HAHUSAMH JUIA UX YCTPaHEHUs IPU KOPPEKTUPOBKE CO CTOPOHBI dK3aMeHaTOpa.



3. OneHka «XopoIloy CTaBUTCS CTYAEHTY, OBJIAJECBIIEMY 3JIEMEHTAMH KOMIIETEHLIUHU «3HATh» U
«yMETb», MPOSBUBIIEMY IOJIHOE 3HAHME MPOrpaMMHOr0 MaTepuaja Mo IUCHUIUIMHE (TPaKTHKe),
OCBOMBIIIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JUTEPATypy, OOHAPYKUBIIEMY CTaOMIIbHBIA XapakTep
3HAaHUW U YMEHUH M CIHOCOOHOMY K MX CAaMOCTOSITEIbHOMY NMPUMEHEHHIO U OOHOBIIEHUIO B XOJI€
MOCJIEIYIONIEr0 00Y4YeHUS U MPAKTUYECKON IeATEIIbHOCTH.

4. OneHka «OTIMYHO» CTaBUTCS CTYACHTY, OBJIAJICBIIEMY JI€MEHTAMU KOMIETCHIIMU «3HAThY,
«YMETb» W «BJIAJCTh», NPOSBUBIIEMY BCECTOPOHHHE M TJIyOOKHE 3HAHUS MPOrPaAaMMHOTO
MaTepuaia Mo JUCHUILIMHE (IIPaKTUKE), OCBOUBILIEMY OCHOBHYIO M JOMOJHUTEIBHYIO JIUTEPATYPY,
OOHapyXHUBLIEMY TBOPYECKHME CIOCOOHOCTM B IOHMMAHWUH, U3JIOKEHUHM M MPAKTUUYECKOM
MCIOJIb30BaHUU YCBOCHHBIX 3HAHUM.

5. OmeHKa «3auTE€HO» COOTBETCTBYET KPUTEPUSM  OLEHOK OT  «OTIMYHO»  JI0
«YAOBIIETBOPUTEIHHOY.

6. OnieHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYIOBIETBOPUTEILHOY.

3. TUIIOBBIE KOHTPOJIBHBIE 3AJAHUS WJINW HMHBIE MATEPHUAJIbBI,
HEOBXOJ/JIMNMBIE J1JIs1 OIEHKHA 3HAHI/H71, YMEHI/Ifl, HABBIKOB U (MJIN) OIIBITA
JESTEJBHOCTU, XAPAKTEPU3IYIOLIUX ITAIIbI OOPMUPOBAHUA
KOMHETEHHI/II?I B ITPOILIECCE OCBOEHUSI OBPA3OBATEJBbHOU MPOI'PAMMBbI
Tabmuma 3.1 — TumnoBbie KOHTPOJIBHBIC 3aJlaHUSI COOTHECEHHBIC C WHIWKATOPAMHU JIOCTHIKCHUS
KOMIICTCHITIH

WuaukaTop AOCTHKEHUS KOMIETEHINH Ne 3aganmii (BonpocoB, OMIIETOB, TECTOB U
IIp.) AJIs OLIEHKH pe3yJIbTaTOB 00YUYEHMUsI 110
COOTHECEHHOMY MHJUKATOPY TOCTHKEHUS
KOMITETCHIINH

Mexanuka: Bonpocsl — 6,9,12,21,25,26
TepMoauHaMuKa ¥ MOJICKYIISIpHAs (pU3MKa:
Bompockl — 2-5,10,13,21
DJIEeKTPOMArHeTU3M: BOIPOCHI: BOIPOCHI —
1,14,15,21,22

DIIEKTPOMArHUTHBIC KOJICOAHMS Y BOJIHEI:
Bonpocs! — 1,12

Onruka: Bonpocsl — 2,14,15,19

YK-1.1

AHanuzupyer 3aj1auy, BbIIENsIs ee 0a30BbIe
COCTaBJISAIOLIHE, OCYILECTBIISET
JEKOMIIO3UIIMIO 3a7a4n

3.2. BOHPOCBI AJIA CAMOKOHTPOJIA M MOATOTOBKHU K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHKA (1 kypec, 2 cemecTp)

1. ®wusuka u ee CBsA3b C IPYTUMH CIICIIUAIBHOCTSAMH.

2. Kunemaruka, ee OCHOBHbIE TOHATHS. CpeHsIsl U MTHOBEHHAsi CKOPOCTH M YCKOPEHHMUSI.

3. HopmanbHOe M TaHr€HIMATbHOE YCKOPEHUS M ONHCAHUE C HX MOMOIIbIO APYrHe BHUIBI
JIBIDKCHHSL.

4. BpamarenbHoe [IBW)XEHHE. YTJIOBas CKOPOCTh M YIIIOBo€ YyckopeHue. CBS3b MEXIY
JIMHEWUHBIMU U YTJIOBBIMHM BEJTUYUHAMM.

Kunematuka tBepaoro tena. JluHamuka nocrynatenbHoro apkenus. Cuna. Macca.

3akonsl HproToHa.

3aMKHYyTasi MEXaHUYECKasl cucTeMa. 3aKOH COXPaHEHUsI UMITYJIbCa.

[lenTp macc.

JnHamuKa BpamaTeabHOro ABUKEHHUS. MOMEHT CHJIBI.

Mowment unepuuu. Teopema IllTelinepa.

MoMeHT uMItyinsca.
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12. OcHOBHOE ypaBHEHHE AMHAMUKHM BpALIATEIbHOIO JBMKEHHUS. 3aKOH COXpPAHEHHMs] MOMEHTa
UMITYJIbCA.

13. I'maBHBIE OCM MOMEHTa uHEepUUU. ['UpocKoI.

14. Duepruss u pabora. Pabota mpu mocrymatenbHOM JBFM)KCHHH. Pabora mpu BpamareabHOM
JBU>KEHUU.

15. Kuneruueckasi sHeprusi.

16. Teopema 0 KHHETUUECKOI SHEPTUU.

17. Teopema Kenwura.

18. Cunosoe nosne. KoncepBarusHubsle cuiibl. [loTeHIManbHas 3Heprusl.

19. TlotenumanbpHas sHEPTUS 1e(HOPMUPOBAHHON MPYKHHBI.

20. I'paBuTaliiOHHasl NOTEHLMAIbHAS SHEPTUSL.

21. 3aKoH COXpaHEHU MEXAHUYECKOU SHEPTUH.

22. Npunnun otHOcuTenbHOCTH [ammmes. IlpeoOpazoBanusi [amunes. @opmyna ClIoKeHUS
CKOpPOCTEH. Y CKOpPEHHUE.

23. IlocrynaTel cnenualbHON Teopun oTHOocuTenbHOCTU. IIpeoOpazoBanus Jlopenua. CnencrBus
npeobpazoBanus JlopeHa.

24. DyeMeHTHI PeATUBUCTCKON JUHAMUKH. B3anMOCBsI3b MEXKy SHEPTHEH U MacCOH.

25. 3akoH BceMupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3akonsl Kerepa.

27. UckyccTtBeHHble ciyTHUKY 3emiu. KocMuueckue CKOpoCTH.

28. PeaxtuBHOE ABMXKeHUE. YpaBHeHUE Meriepckoro.

29. 3agaum L{uoakoBckoro.

30. AOCOJIIOTHO yIIpyroe u abCONIOTHO HEYIIPYro€ CTOJKHOBEHUS.

31. Cuna tpenus. Tpenue nokosi. TpeHre CKOJIbKEHHUE

2. TEPMOJUHAMMUKA U MOJIEKYJISIPHASA ®U3UKA (1 kypc, 2 cemecTp).

1.  OcnoBbl MoekynsipHON (usnku. Atom. Temneparypa.

2. HWneanwHslii ra3. 3akonsl boinsa-Mapuotra, I'eit-JIroccaka, Illapns. YpaBuenne Menneneesa —
Knaneripona.

OcHOBHBIE YpaBHEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

®uznyeckuil cMbica Temneparypsl. Ynucno ABoranpo. 3akoH JlanbToHa.

PaBHOMepHOE pacripeielieHne SHEPruy Mo CTEMEeHsIM CBOOO/IbI MOJIEKYI.

BHyTpeHHss SHEprusi CUCTEMBI.

[Tponieccel nepenoca: nuddysus,, BHyTpeHHEE TPEHHE, TETIONPOBOIHOCTb.

. Cratuctuueckue 3akoHbl. PacripeneneHue MOJEKyJ MO CKOPOCTAM. 3aKOH paclpeaeiaeHus
Makcsea.

9. MW 3mepenue ckopocteit monexyin. OnbiT HITepHa.

10. 3akon pacnpenenenuss bonbumana. Yucno ABoraapo. 3akoH pactpenenacHuss Makcpesia-
bonpmaHa.

11. bapomerpuueckas ¢popmyna.

12. Jlnuna cBoboaHoro mpobera Mmoisekyn. Koapounuents: nupdysun, BHYTPEHHErO TpeHUs,
TEIIONPOBOAHOCTH.

13. Temnno u padota. 1 3aKOH TEPMOJIUHAMHUKH.

14. Pabora pacmupenus rasa.

15. MNzoxopuueckwuii mportecc. M3obapudaeckuit mpouecc. Ypasuenue P. Maiiepa.

16. N3otepmuyeckuil nporuecc.

17. Annabatudeckuii mpomecc. Y pasuenue [lyaccona.

18. Ilonutuueckue mporecc.

19. PaBHOBecHBIE U HEpaBHOBECHBIE TIporiecchl. OOpaTuMble U HEOOPATUMBIE TIPOIECCHI.

20. KpyroBbie mpo1iecchl.

21. Iukn Kapno. KIIJI nukna Kapno.

22. JIBuraTenb BHYTPEHHEIO CrOpaHus. X0JI0AUIbHUKN. HarpeBaTenbHble HaCOCHI.
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23. Il 3aKOH TEpMOAMHAMHUKH.

24. DHTpONUS U TEPMOJAMHAMUYECKAsI BEPOSITHOCTD.

25. BpluncieHue SHTPONUH JUIsl pa3IUUHbIX [IPOLIECCOB.

26. PeanbHbll ra3sl.

27. TeopeTruueckue U30TEPMbl PEAIbHOTO ra3a.

28. DKCIepuMEHTaJIbHbIE HW30TEpMbl peajbHOro rasza. llepechllieHHBId Tap W Teperperas
KUJIKOCTb.

29. BHyTpeHHsIsl SHEPIUsl peajibHOro rasa.

30. Dddekr Ixoynsa-Tomcona. CxxmkeHue rasa.

3. JIEKTPUYECTBO U MAT'HETU3M (2 kypc, 1 cemecTp)

1. Dnexrpuueckuii 3apsa. CpoiicTBa 3apsaaoB. 3akoH KyioHa.

2. HampsokeHHOCTh  3JEKTPHUYECKOro 1MoJisi  (TOYEUHBIM 3apsij, NPOBOJHHMK, OECKOHEYHas
IUIOCKOCTB, cepa). [IpuHImnI cynepno3uiny SJIeKTPUUECKUX MOICH.

3. ITlotok BekTOpa 3ekTpuueckor nHayKuu. Teopema Octporpaackoro-I'aycca.

4. Pabora, coBepiiaemasl IpU TMEPEMEIIEHUU AJIEKTPUUYECKOTO 3apsiia B 3IEKTPOCTATUYECKOM
noJie. [loTeHIuan 31eKTpocTaTu4ecKoro mois.

5.  CBs3b MEXIy MOTEHIIMATIOM U HAMPSHXKEHHOCTHIO0. DKBUIMIOTEHIIMATbHBIE TTOBEPXHOCTH.

6. lneanbHble IPOBOJHUKH B AJIEKTPUUYECKOM I10JI€. DIEKTPUUECKas 3allUTa.

7. OnexkTpuyeckas  €MKOCTb  yeauHeHHoro  mpoBoaHuka.  Kowaencatopel.  EMKocTh
KOHJICHCATOPOB.

8. DHeprus 3apsHKEHHOrO TIPOBOJHMKA U DOHEprus KoHjeHcaTopa. I[lnoTHOCTh sHeprum
AIIEKTPUYECKOTO IOJIS.

9. JludnexTpuku B 3neKTpuueckoM moje. [lonspHbie u HenmonspHble AudIekTpukd. [lomspuzamus
JURJIEKTPUKOB.

10. CBoGoanbie W cBs3aHHBIE 3apsabl. OTHOCHUTENbHAs IUANEKTpUYEcKas MPOHHUIIAEMOCTh U
JURJIEKTPUYECKasi BOCIPUMMUYKBOCTD BEIIECTBA. DIEKTPETHI.

11. Cerneroanektpuku. [Ibe303nexkTpuueckuii 3¢ Hext. DHeprus MoIIpru30BaHHOTO TUAIIEKTPUKA.
12. Onexrpuueckuit Tok. Cuna Toka. IlnoTHOCTH TOKA.

13. VYcnosus cymecrBoBanus Toka. CtoponHue cuibl. JJIC UCTOYHMKA TOKA.

14. OGoOmenHbIi 3akoH OMa 1715 ydacTka 1enu. 3akon Oma Jiist yuacTka mnenu. 3akon Oma Jiist
3aMKHYTOM LIEMH.

15. 3akon Oma B muddepenunansuoit popme. 3axon xoyns-Jlenma. 3akon J[xoyns-Jlenna B
TuddepeHImaIbHoR Gopme.

16. Pa3zBerBnennsie nienu. [Ipasuna Kupxroda.

17. KoHTakTHas pa3HOCTh NOTEHIHANIOB. TepmoanekTpuueckue sisnenus. Tepmo D/IC.

18. 3akonsl anexktponnsa Papajes. DIEKTpUIECKast IPOBOAUMOCTD KHIKOCTEH.

19. OnextponpoBosHOCTs Tra3oB. HecamocrosiTenbHbli Ta3oBblii  paspsaa. CaMoCTOSATENbHBIN
Ta30BBIN pa3ps/l.

20. MarnutHoe nojue. JINHMM MarHUTHON MHIYKIUU.

21. 3akon Ammepa.

22. MarnuTHOe noJje NOoCTOSHHOrO ToKa. 3akoH buo-Capapa-Jlamnaca.

23. MarsuTHoe 1nojie TpSAMOJIUHEMHOr0 MPOBOAHUKA C TOKOM, KPYTOBOI'O TOKA, COJICHOU/IA.

24. Cwuna B3auMOJEHCTBUS IBYX NMPSIMOIUHEHHBIX IPOBOJIHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKA.

26. PaGora, coBepiiaemasi Ipu NMepeMeIeHny MPOBOJHUKA C TOKOM B MarHUTHOM I10JIE.

27. JIBuxkeHHE 3apsHKEHHBIX YacTUIl B MarHuTHOM mnoje. Cuna JlopeHna.

28. Dddext Xomna.

4. JJIEKTPOMAT'HETU3M. KOJIEBAHUA U BOJIHBI (2 kypc, 1 cemectp).
1. DnexrpoMarHUTHas MHIYKIIMSI.
2. DIeKTpUYECKHUH TOK B BUTKE, IBHKYIIEMCS B OTHOPOJIHOM MarHUTHOM IIOJI€.



SIBiieHME CAaMOMHIYKIIU Y.

Tok B 1lenu mpu ee 3aMbIKaHUU U pa3MbIKaHUU.

Bzaumnas uanykus. Tpanchopmarop.

DHeprus MarHUTHOT'O TOJIS JIEKTPUYECKOTO TOKA.

MarnuTHbIE MOMEHTBI AJIEKTPOHOB U aTOMOB. ATOM B MarHuTHOM 1oJie. Teopema Jlapmopa.
JlnamarHeTuky B OTHOPOJHOM MarHUTHOM IIOJIE.

9. TlapamarHeTuku B OAHOPOJHOM MarHUTHOM TIOJIE.

10. MarauTHoOE moJjie B BEIIECTBE.

11. deppomaruerusm.

12. YpaBuenus Makcseia.

13. I'apmonnveckue KojeOaTeNbHbIE JABWXKEHHE (yIpyras TMpYyXHHA, (QU3UYECKUH MasATHHK,
MaTeMaTUYECKUN MasiTHUK).

14. CnoxeHne rapMOHUYECKUX KOJeOaHHii, HAPaBJIEHHBIX BJIOJb OHOM MPSIMOM.

15. CrnoxeHue B3auMHO MEPHEHIUKYISIPHBIX KOJIeOaHUH.

16. 3aryxaromue KoaeOaHusl.

17. BbIHyXJI€HHbIE KOJIEOAHHUS.

18. KoneGarenbHbIN KOHTYP.

19. Hesatyxarormiue 31eKTpOMarHuTHbIe KoJeOaHus.

20. 3aryxarolue 3JeKTPOMarHUTHbIE KOJIeOaHUsl.

21. BbIHYXIE€HHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHUS

22. BonHOBBIE Tmpouecchl B ynpyroi cpene. IlpononbHble M momnepeuHble BoJHBL. CKOpOCTh
pacrnpocTpaHEHHs YIPYTHX BOJIH.

23. VpaBHeHue Oerymieil BoiHBL. DHeprusi BoiHBL JuddepeHnmanbHoe ypaBHEHHE BOJHOBOTO
JBUKCHUSI.

24. DnexTpoMarHUTHBIE BOJHBI. HEKOTOphIe CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH.

25. W3nyuyeHue 37eKTPOMarHUTHBIX BOJIH.

26. Ilkana 37€KTPOMarHUTHBIX BOJIH.

XN R W

5. OIITUKA.(2 kypc, 2 cemecTp)

1. BosHOBas u KBaHTOBas TEOPHUs CBETA.

2. 3akoHBl OTpaXeHMsT W TIperomieHus cBeta. 3akoH CHemmmyca. [lomHoe BHyTpeHHee
OTpakKCHHE CBETA.

I'eomeTpuyeckas onTuka.

Ontuueckue npuOOpsl: pepakTOMETP, BOJIOKOHHAS ONTHKA, CTEKIISIHHAS MPU3Ma.

Tonkue nuH3bl. MUKPOCKOTL.

Wntepdepennus cBeta. HTepdepeHIys cBeTa U KOrepeHTHOCTb.

. Croco6s1 Habmronenust uHTepdepeHuu ceeta: onbIT KOHra, 6usepkana dpenens, ounpuzma
Openens.

8. UutepdepeHius cBeta B TOHKUX TUICHKAX.

9. Uutepdepomerpsl. [IpocBeTienne ONTHKH.

10. Jdudpakuus ceera. [Ipunnun I'toiirenca-dpenens.

11. Meroa 30u ®penensi.

12. ludpakunonHas pemierka. U@ pakiius peHTT€HOBCKUX JIy4yeH.

13. Tlonstue o ronorpaduu.

14. Tlonspusanus ceeta. EcTecTBeHHBIN U MOISIpU30BaHHBIN cBeT. 3akoH Maittoca.

15. Ilonspusanus npu oTpakeHUU U MPEIOMIIEHUH. 3aKoH bprocrepa.

16. Ilonspuszanus npu ABOMHOM JydyenpesroMieHus. FcKycCTBEHHOE JBOMHOE JIy4epeIOMIICHHE.
17. BpaleHue miockocTy nojaspu3anuu. EctecTBeHHOE BpallleHueE.

18. Jducnepcus ceeta. HopmanbHas u aHOManbHas TUCIIEPCUMU.

19. Mornomenue cera. 3akon byrepa-Jlambepta. 3akon byrepa-Jlambepra-beepa.

20. Paccesnue cera. 3akoH Panes.

21. Cxopoctb cBeta. OnbiT @u3o. OnbsiT MaiikenbcoHa.

Nk W



6. OCHOBBI ATOMHOM ¥ SIIEPHOM ®U3UKH (2 kypc, 2 cemecTp)

1. TemmoBoe mznmydenue. AbcomoTHO uepHoe Teno. 3akoHbsl Kupxroda, Credana-bonpumana u
Buna. Onrtudeckasi mupoMeTpusi.

2. ®opmyna Panes-Jxunca. @opmyina Buna. I'unoresa ceetoBbix kBaHToB. @opmyina [lnanka.

3. ®oroadpdext. OcHoBHBIC 3aKOHBI (PoTtodrddekrra. YpaBHeHue DiHIITEHHA. DOTOAIEMEHTH U
UX IPUMEHEHHE.

4. HWwmnynsc dhortona. JlaBnenue cBera. Dpdext Komnrona. Omnsit bore.

5. CnexTpsl aToMOB BojiopoJia. JInHeiuaTbie, mojiocaTbie, CIUVIOUIHBIE CTIEKTPHI.

6. Monenu crpoenust atroma. Omnwitel Pesepdopna. Iloctynatel bopa. OObsScHEHHE CHEKTPOB
aToma BOJOpPOJa.

7.  KopnyckyisspHO-BOJIHOBAs pupoaa CBeTa. Kopnyckynsipao-BoaHOBas npupoaa
MaTepualbHbIX yacTull. BosHsl ne bpoinsa. JlnuHa BonHs! ne bpois.

8. VYpasuenue llpeaunrepa. Ctaructuueckoe TOJIKOBaHUE BOJH Jie bpoitns.

9. CoortHoulenue HeonpeaeneHnoctei ['eizendepra.

10. MukpoyacTtuia B 0JHOMEPHOM MOTEHUHAIbHOM siMe. KBaHTOBaHME 3HEPTrUU MUKPOYACTHIBI.
11. Arom Bopopona. KBantoBsie uncia no teopun [lIpenunrepa.

12. CnuH snektpona. [Ipunuun 3anpera [laymnu.

13. Omnucanue COCTOSHHMS aTOMOB C IIOMOIIBIO KBAHTOBBIX uucen. llepumonuueckas cucrema
31eMeHTOB MeHpeneesa.

14. Monenu KBaHTOBOH (PU3MKHU TBEPAOTO Tesa. THUIBI KPUCTAUTUIECKUX PEIIETOK.

15. Tlonarue o ¢ononax. TemmoemkocTs KpucTtauioB. 3akoH Jromonra u Iltu. TemnoeMKocTb
KPUCTAJIJIOB ITPU HU3KUX U BBICOKHX TEMIIEpaTypax.

16. DneMeHTbI, 30HHOW T€OpUH. DHEPreTUUECKUE 30Hbl B KpucTajuie. BaieHTHas1, 3anpelieHHas u
CBOOOHBIE 30HBI B KPUCTAJLIE.

17. 3amosiHeHUE 30HHBIX YPOBHEW B METAJUIAX, MOJIYNPOBOJHUKAX M JUDJIEKTPUKAX IPHU Pa3HBIX
TEeMIEepaTypax.

18. KoHTakTHasi pa3HOCTb NOTEHIIMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIIPOBOJIHUKOBON TEXHUKH.

19. Tlonsarue o coOCTBEHHOM U MPUMECHON MPOBOJAUMOCTH MOJIYIIPOBOJIHUKOB.

20. CoctaB m crpoeHue aToMHOro suapa. Hykionsl, 3apsn, pasmMep M Macca aTOMHOIO sjpa.
MaccoBoe u 3apsinoBoe uucina. [lpupona saepubix cuil. JlehekT Macchl v SHEpTus CBA3U .

21. PagnoakTuBHOCTh. Buapl paauoakTHBHOIO pacnaja U u3NydyeHudl (a—,[f—, y —HU3MEHEHUs
aToMHoOTO s71pa). [locTosiHHas U nepuo nosypacnaja.

22. SlnepHble peakllMM U 3aKOHBI coXpaHeHus. Peakuus nenenus sapa. LlenmHas peakius neneHus.
IlonsiTHE O SIIEPHOM PHEPTETHUKE.

23. Peakuus cuHTe3a aTOMHBIX sifiep. [IpoGiiema ynpaBisieMbIX TEPMOSIEPHBIX pPEaKIHii.

24. DieMeHTapHbIE YaCTHUIIBI U UX KJIacCU(UKAITHSI.

3.3. BapuaunTtsl 32124 1JI1 HHAUBUAYAJIBHOIO 32IaHUS M CAMOCTOSAITEILHON padoThI

1. MEXAHHKA (1 kypec, 2 cemecTp)

1. 3aBMCHMMOCTb HpOIIEHHOrO TEIOM MyTH S OT BpeMeHH t 1aéTcs ypaBHeHueM S = A+ Bt +Ct>,
rme A=3m, B=2wm/c u C=1w/c’ . Haiitu CpellHee YCKOpPEHHE Tela 3a MEPBYI0, BTOPYIO,
TPETHIO CEKYH/IbI €r0 ABUKECHHUSL.

2. Kamenp OpomieH B ropu3oHTadbHOM HampasieHuu. Yepes 0,5 ¢ mocie Havanga JBMOKEHUS
YHCIIEHHOE 3HauY€HHE CKOPOCTH KaMHs cTajio B 1,5 pas3a Oousblile ero HayalbHOM CKOPOCTH.
Haiitn HavansHy!O ckopocTh KaMHsA. COIPOTUBIIEHUE BO3lyXa HE YUUTHIBATh.

3. Haiitu paamyc Bpalaromero KoJsieca, €cild W3BECTHO, YTO JIMHEWHAas CKOpPOCTh V) TOYKH
nexamniel Ha o0ojne, B 2,5 paza Ooublie JMHEHHOW CKOpOocTH V, TOUKH, JIexaled Ha 5 cMm
OsmKe K OcH Kouleca.

4. Koneco paguycom R =0.1m Bpamraercss Tak, 4TO 3aBHCHUMOCTb yIJIa IOBOpPOTa paguyca OT

BPEMEHH Jaercsi ypaBHeHHeM ¢ =A+Bt+Cr’, tne B=2pax/c u C=1pay/c’ Jns Touex,



10.

11.

12.

13.

Jexanmx Ha 0007e Koeca, HAWTH Yepe3 2¢ Mmoclie Havana ABMKCHUS CIICTYIOIINE BEIIUYUHBI:
1)yrimoByro CKOpOCTh, 2) JMHEHHYIO CKOPOCTh, 3) YIJIOBOE YCKOpEHHE, 4) TaHTCHIMAIbHOE
YCKOPEHHE, 5) HOpMaJIbHOE YCKOPEHUE.

Teno maccoit 0,5 Kr ABMXKETCS NPAMOJIMHEHHO, IPUYEM 3aBUCUMOCTb IPOMJAEHHOIO TEJIOM
myTH S OT BpeMeHH ¢ fadrest ypaBHeHueM S =A—Bt+Ct> —Dr’, rae C=5m/c> u D =1m/c’.
HaiiTn BenuurHy CUiibl, IEMCTBYIONICH HA TEJIO B KOHIIE NTEPBOM CEKYHbI IBUKCHHUS.

Teno Becom 49 H ypapsiercss 0 HenmoaBmxHOe Teno Maccoil 25 kr. Kunernueckast sHeprus
CUCTEMBbl 3THUX JIBYX TeJ HEMOCPEACTBEHHO mocie yaapa craia paBHa S5/k. Cuutas yamap
LHEHTPAIbHBIM U HEYNPYTUM, HANTH KHHETUYECKYIO SHEPTHIO IEPBOTO TeJia JI0 yAapa.

Haiiti paboTy, KOTOPYIO HaJ0 COBEPUINTH, YTOOBI CKaTh MpYyx HUHY Ha 20 cM, €cliu U3BECTHO,
YTO CWJIa MPOMOpPHUOHAIBHA JedopManuu U moxa jaedcTBueM cuibl B 29,4H mpyxuna
cKuMaercs Ha lcwm.

Haiit 3aBUCUMOCTH YCKOPEHHSI CUJIbI TSKECTH OT BBICOTHI HaJ MOBEpXHOCThIO 3emuin. Ha
KaKol BBICOTE YCKOPEHHE CHIIBI TSHKECTH COCTaBisieT 25% OT yCKOpEHHUsl CHIIbI TSXKECTH Ha
MOBEPXHOCTU 3€MJIH.

Ha 6apaban paguycom R=0,5M HamoTaH mIHYp, K KOHIy KOTOpOro mpuBsizaH rpy3 P;= 98 H.
Haiitu MomeHT mHeprum OapabaHa, eCiM H3BECTHO, YTO TIPy3 ONYCKAaeTCcs C YCKOPEHUEM
a=2,04 m/c’.

Mennsriii map paauycom R =10 cMm Bpamaercsi co CKOPOCThIO, COOTBETCTBYIOIIEH v =2 00/c,
BOKpPYI OCH, Mpoxopsmed uepe3 ero meHtp. Kakyioo paboTy Hamo COBEpIIUTH, YTOOBI
YBEJUYHUTH YIJIOBYIO CKOPOCTh BpalleHUs I1apa BaBoe?

MaxoBoe KOJIECO HAYMHAET BPAIATHCS C [OCTOSHHBIM YIJIOBBIM yckopeHueM & = 0.5 pax/c’ u
gepes #, =15 ¢ nocie Havana IBMKEHHS TPUOOPETAaeT MOMEHT KOJIMUYECTBA ABHKCHUS, PAaBHBIN

2 o
L=73.5xr m"/c. HalilTu kuHeTHuUECKylO0 SHEpruio Kojeca uepe3 ¢, =20c mocne Hadaia

BpAaIICHUS.

OOHOPOIHBIN CTEP)KEHb COBEPIIAET Mayble KOJNeOaHHs B BEPTUKAIBHOW TIIOCKOCTH OKOJO
TOPH30HTAILHOW OCH, MPOXOAAIIeH depe3 ero BepxHuid kouer. Jlmmaa crepxkHs 1 =0.5wm.
Haiitu nepuos koneOaHUs CTEPHKHSL.

O6pyu auameTpoM 56,5 cM BUCHUT Ha rBO3Jle, BOUTOM B CTEHY, U COBEPIIIACT MaJible KoJieOaHus
B TUIOCKOCTH MapaienbHol cTtene. HailTu nepuos 3 Tux xoiebaHwmii.

2. TEPMOJUHAMUKA U MOJIEKYJISIPHAS ®U3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

Haiiti Maccy ceprucroro rasa (SO,), 3aHHMaoIero o6séM 251 mpu temmeparype 27 °C u
JnaBieHun 760 MM pT. CT.

Haiitn rimoTHOCTH BOJIOpOAa IPH TEMIIEpaType 15°C u nasnenmu B 730 MM pT.CT.

HaiiTi 4mcio MONeKysn BOgopoxa B lcm’, ecin naBieHue paBHO 200MM PT.CT., a CpEmHAsS
KBaJIpaTH4YHasi CKOPOCTh €r0 MOJIEKYJ PU JaHHBIX yclIoBuUsAX paBHa 2400 m/c.

Yemy paBHa sHEprus TemioBoro ABwxkeHUs 20 © KUCIOpoAa IpU TEMIlepaType 10°C? Kakas
4yacTh 3TOM SHEPrUM MPUXOJIUTCS Ha JOJIO MOCTYNATENIbHOTO JIBMKEHHSI M Kakas 4acThb Ha
JIOJIX0 BpallaTeabHOro?

HeoOxomnMo ckare 10%m° BO3/lyXa 10 00bEma B 2° 10°m°. Kax BBITOJHEE €Tr0 COKUMATh:
a711abaTUYecKy WK U30TepMUIECKH?

NneanpHas TeroBas mamuHa padotaet no mukiay Kapao. [Ipu atom 80% Tera, momydaeMoro
OT HarpeBaTens, Iepenaércs XoJOoAWIbHUKY. KoimdecTBo Tema, IOJy4aeMoro OT
HarpeBatens, paBHo 1,5 kkan. Haiitu: 1) K.ILJI. nukna, 2) paboTy, COBEpIIEHHYIO TTPH TTOJTHOM
LUKJIE.

WneanpHas XoJa0auiIbHAs MallliHa, paboTaromias no ooparnomy uukiy Kapno, nepegaer temio
OT XONOJWIbHHKA C BOOM npu Temmeparype 0°C KHISTHIBHAKY C BOJZOH MpH
TeMnepaTypeIOOOC. Kakoe Komu4ecTBO BOJBI HY)KHO 3aMOPO3UTH B XOJIOAWJIHHUKE, YTOOBI
IIPEBPaTUTh B Iapl Kr BOABI B KUIIATUIbHUKE?



10.

HaiitTu n3mMeHeHus >HTPOINUY MpH 1epexojie 8 T Kucuopoaa ot oobéma B 10 11 mpu remnepaType
80° C k 00BéMy B 40 11 mpu TemIiepaType 300°C.

Haiitn u3meHeHust >HTponuu npu H300apuuecKkoM pacmupenud 8 T remus or V=10 m go
00BéMma V,=25 1.

Kakyto Temmeparypy uMeroT 3,5T KUCIIOpoa, 3aHUMA0IIero 00sémM 90 oM’ P JaBJICHUU B 28
at™.? ['a3 paccMarpuBarth Kak 1) ujeanbHbIH, 2) peabHbIN.

3. QJIEKTPUYECTBO (2 kypec, 1 cemecTp)

1.

2.

10.

11.

12.

13.

14.

Bo ckonbko pa3 cuia HbIOTOHOBCKOT'O IPUTSKEHUS MEXKIY JIBYMS IPOTOHAMU MEHBLIE CHUJIBI
UX KyJIOHOBCKOT'O OTTAJIKUBaHMA? 3apsi/i IPOTOHA YMCICHHO PaBEeH 3apsay 3JIEKTPOHA.

JIBa OAMHAKOBBIX METANIMYECKUX 3apsKEHHBIX IIapuka BecoM 1,96 H xaxnplil HaxoauTcs Ha
HEKOTOPOM PacCTOSIHUU ApYT OT Apyra. Hailitu 3apsa mapukoB, €Ciid M3BECTHO, YTO HA 3TOM
pPacCTOSHUU HX JJIEKTPOCTaTUYECKas OSHEPrusi B MWUIMOH pa3 OoJbllleé HMX B3aMMHOM
I'PaBUTALIMOHHOMN SHEPIHH.

PaccTostHue MeKTy JIByMs ToUeUHBIMHU 3apsiaamu ¢, =7.5-10° K u g, =—14.7-10” Kn pasHo

5 cMm. Haiitn HAIIpsAKCHHOCTD JJICKTPHUYCCKOI'O ITOJISA B TOYKCE, HaxoJsIeics Ha pacCTOAIHNUA 3
CM OT ITOJIOKUTCJIIBHOIO 3apsijia U 4 cMm oT OTPULATCIIBHOTO 3apsja.

OnpenenuTh HANPSKEHHOCTh OIEKTPUYECKOTO MOJsA Ha paccTosHum 2-10° cm  or
OJIHOBAJICHTHOT'O MOHA. 3apsii MOHA CYUTATH TOUCYHBIM.

B mIOCKOM TOpHM30HTAIBHO PACIOJIOKEHHOM KOHJEHCATOPE 3apsKEHHAsl KalelnbKa PTYTH
HaXOJUTCsl B PAaBHOBECHU IPU HANPSHKEHHOCTH 3uieKkTpuueckoro nois E =600B/cm. 3apsa

karm pased 8-107"° K. Haittu paanyc kammm.
Ha kakoe paccTostHue MOTYT COTM3UTHCS JBa SJIEKTPOHA, €CIIM OHU JBMKYTCS HABCTpPEUy APYyT
JIPYTY C OTHOCHTEIBHOM CKOPOCTHIO, paBHOi 10° cm/cex?

Kakas coBepmaercs paboTa TIpH TepeHeceHWH TodeyHoro 3apsga B 2-10°Kn m3
OECKOHEYHOCTH B TOUKY, HAXOJIAIIYIOCS Ha PACCTOSTHUM 1 CM OT MOBEPXHOCTH IlIapa paguycoM

1 CM C ITOBEPXHOCTHO# MIOTHOCTBIO 3apsia o =107 Kn/cm*?

OJNEKTPOH BJIETAET B INIOCKUI FOPU3OHTAIBHBIA KOHJIEHCATOP MapaUIeIbHO €T0 MJIACTUHAM CO
ckopocthio V,=10" m/cex. HampsxeHsocTh mons B koumencatope E =100 B/cM, minHa
KOHJIeHcaTopa =5 ¢cM. HaliTu BeIMUNHY M HanpaBJIEHHE CKOPOCTH AJIEKTPOHA IIPU BBUIETE €0
13 KOHJEHCATOoPA.

Haiitu emkocTs 3emHoro mapa. Paguyc 3emHoro mapa npuHath paBHbiM 6400 kM. Ha ckonbko
U3MEHHUTCS TOTEHIMAl 3€MHOro IIapa, €CId €My COOOLIUTHh KOJWYECTBO 3JIEKTPHUECTBA,
paBuoe 1 Kn?

Karymika n3 menHol mpoBosioku umeet conpotusieHne R =10.8 OM. Bec MenHO# mpoBOIOKH
paBeH P =33.4 H. CkoJbkO METPOB IIPOBOJIOKH U KAKOTO JHaMeTpa d HAMOTaHO Ha KaTymike?
OOMOTKa KaTyIIKW M3 MEIHOHN MPOBOJIOKH IpH Temrieparype 14 C umeer cornpotusienue 10
Owm. Ilocne mpomyckaHusi TOKa CONMPOTHBIECHHE OOMOTKH cTaio paBHO 12,2 Owm. Jlo kakou
TeMmIeparypbl Harpenach oomoTka? TemmeparypHblii KO3(Q@HUIHUEHT CONPOTUBIECHUS MEIH
pasen 4.15-107° rpa;['l.

Onement J.J1.C. B 2 B umeer BHyTpeHHee comnpotusieHue 0,5 Om. Omnpenenuts najaeHue
NOTEHLIMAaa BHYTPH 3JIeMEHTa Npu cuie Toka B nenu 0,25 A. HailTu BHEIIHee CONPOTUBIIEHNE
LU MPU 3TUX YCIOBHUSX.

ONEeMEHT 3aMBIKalOT CHayaja Ha BHeNIHee conmporuBieHue R;=2 Om, a 3aTeM Ha BHEIIHEE
conpotusiienue R,=0,5 Om. Haittu 3./1.C. snemMeHTa 1 ero BHyTpeHHEe CONPOTUBIIEHUE, €CIIU
M3BECTHO, YTO B KaXJOM H3 ITHX CIy4acB, MOIIHOCTb, BBIJENIsEMas BO BHEIIHEH LENw,
OJMHAKoOBa U paBHa 2,54 BT.

DNEKTpUYECKUil YalHUK UMeeT IBe 0OMOTKH. [Ipu BKITIOUSHUH OJTHOM M3 HUX BOJa B YalfHUKE
3aKUIUT Yepe3 15 MuH, nmpu BKIOYEHUH Apyroil — depe3 30 MuH. Yepe3 CKOJIBKO BPEMEHH
3aKUTUT BOJAa B YalHHWKE, €CIM BKIIOYHTH 00¢ 0OMOTKM: 1) mocienoBarenbHO, 2)
napasieabHO?



15.

16.

17.

Kakoe KOMMYECTBO 3JIEKTPHUUECKONW SHEPIHMM HAJ0 H3PACXOI0BaTh, YTOOBI MPU IJIEKTPOIH3E
pactBopa AgNO, Boienmitock 500 mr cepebpa? Pa3HOCTb MOTEHIMATIOB Ha JIEKTPOIaX paBHA
4 B.

IInomans Kaka0ro 3JeKTpoAa MOHU3ALUOHHOW KaMepbl 100cM® paccTosiHuEe MEXy HUMHU
6,2 cM. HaliTi TOK HAcBHIIIICHUSI B TaKOW KaMmepe, €CJIM U3BECTHO, YTO MOHMU3ATOp oOpa3yeT B |

3
cM® exxecekyHHO 10° HOHOB KaX10ro 3HaKa. IOHBI CUMTATh OJHOBAICHTHBIMH.
[Torennuan nonuzanuu atoma renus 24,5 B. Halitu paboty nonuzanumu.

4. JJJEKTPOMAT'HETU3M. KOJIEBAHUA U BOJIHbBI (2 kypc, 1 cemecTp)

1.

2.

10.

11.

12.

13.

14.

Haiitn HampsoKeHHOCTh MarHUTHOTO TIOJIE B TOYKE, OTCTOSIIEH Ha 2 CM OT OECKOHEYHO
JUTMHHOTO TIPOBOJIHUKA, IO KOTOPOMY TE€UET TOK B 5 A.

HaiiTn HanmpspKeHHOCTP MAarHUTHOTO TOJNS B IEHTPE KPYroBOIO IPOBOJIOYHOTO BHUTKA
panuycoM | cM, o KoTopomy TeueT Tok 1 A.

JIBa MpsIMOJIMHEWHBIX JUIMHHBIX MTPOBOJHUKA PACHOI0KEHBI Mapauie]bHO Ha paccTosHuH 10
cM apyr ot apyra. Ilo mpoBomHukam TekyT Toku [, =1, =5AB TNPOTHBONOIOKHBIX

HanpasiieHUsAX. HaliTu Benn4uHy M HalpaBlIeHUE HANPSYKEHHOCTH MarHUTHOTO IOJISI B TOUKE,
HaxoZs1encs Ha paccTossHUM 10 ¢M OT KayKoro pOBOJHMKA.

W3 npoBonoku uMHOK 1 M cnenana kBaapaTtHas pamka. [lIo 3Toit pamke Teder Tok cuion 10
A. HaiiTu Hanpsi>KEHHOCTh MarHUTHOTO I0JI B LIEHTPE PAMKH.

OOMOTKa KaTyIIKM clellaHa M3 NpoBoJoKU auamerpoMm 0,8 MM. BUTKM IUIOTHO mpuieraror
apyr K apyry. CuuTas KaryliKy AOCTaTOYHO JJIMHHOM, HalTH HaNpsHDKEHHOCTb MArHUTHOIO
I10JI1 BHYTPH KaTYyILIKH IIPY cujie Toka B 1 A.

B onHOpoAHOM MarHUTHOM MoOJie, HanpskeHHOCTh kotoporo 1000 3, momerieHa KBajpaTHas
pamka. Ee IIOCKOCTb COCTABISET ¢ HampasieHHeM MarautHoro mons yroa 45°. Cropona
pamku 4 cM. OnpeenuTh MarHUTHBIM TOTOK, TPOHU3BIBAIOIIUN PaMKY.

Mexny mnomrocamMu 3J€KTPOMarHuTa CO3JAeTCsl OJHOPOJHOE MArHUTHOE IOJIe, MHAYKIIHSA
kotoporo paBHa 0,1Tn. [lo mpoBoay mmmHO0 B 70 cM, NOMEIIEHHOMY MEpPHEHAUKYISIPHO
CUJIOBBIM JIMHUAM, TeueT TOK cuiioi 70 A. Halitu cuity, AefCTBYIOLTYIO Ha IPOBOJ.

HaiiTn kuHETHYECKYI0 SHEPTUI0 NMPOTOHA, ABIKYILIErocs MO Jyre OKPY>KHOCTU paguycom 60
CM B MarHUTHOM I10JI€, THAYKLUS KOTOporo pasHa 1 T

B onHOpOAHOM MarHWTHOM MoJie, UHAYKIHUS KoToporo paBHa 0,1 Ti, paBHOMEpHO Bpamaercs
Katymka, cocrosimas u3 100 ButkoB npoBojoku. Karymka nemaer 5 o6/cek. Ilmomans
nmorepedHoro cedeHust karymkn 100 cm’. Och BPAIIEHHs MEPICHINKYIAPHA OCH KATYIIKH H
HanpaBJIEHUIO MarHuTHoro nosisd. Haiitn makcumansayro 3.J1.C. MHAYKIIMK BO BpallaroImencs
KaTyIlKe.

Yepes kaTyniky, MHAYKTHUBHOCTh KoTopoil paBHa 0,021 I'H, TedeT TOK, M3MEHSIOLIMICS CO
BpeMeHeM 10 3akony [ =1 sinwt, tne I, =5A, o= 27[/ T u T =0,02c. HaiiTn 3aBUCHMOCTD

ot Bpemenu: 1) 2.J[.C. caMOMHAYKIIMK, BO3HUKAIOLIEH B KaTylIKe, 2) SHEPTMH MarHUTHOIO
MOJISl KaTYILKH.

HamucaTte ypaBHeHHE TapMOHHUYECKOTO KOJIEOATENBHOTO JBIKEHHUS C aMILTUTYIOW B 5 cM,
ecm B 1 muH coBepmaercs 150 xonmeGammii n HauambHas (asa koneGanmii paBHa 45°.
Hageptuth rpaduk 3TOro IBUKECHHUS.

Hanucarh ypaBHEHHE TapMOHHUYECKOTO KOJIEOATENbHOIO [BHXKEHUS, €CIM MaKCHUMAaJbHOE
yckopeHue Touku 49,3 em/c?, nepuoj; KonebaHud 2 ¢ U CMEIIeHHWE TOYKH OT TOJOKEHUS
PaBHOBECHS B HAYaJIbHBI MOMEHT BPEMEHH 25 MM.

K npyxuHe mojBerieHa gamka BecoB ¢ TupsiMu. [Ipu 3ToM mepruoa BEpTUKAIBHBIX KoJeOaHU
paBen 0,5 c. Ilocme Toro kak Ha YamiKy BECOB IOJIOKHIIM €IIIe JT00aBOYHBIC THUPH, TEPUOL
BEePTHKAIBHBIX KoyieOaHuii cram paBen 0,6 c¢. Ha ckombko yanuHWIACH TpPYXKHHA OT
MpUOaBJICHUS 3TOTO T00AaBOYHOTO Tpy3a?

Touka yd4acTByeT OJHOBPEMEHHO B JBYX B3aUMHO-TICPIECHANKYISPHBIX KOJIeOaHUSIX
x=2sinwt n y=2cosot. HallTu Tpa€KTOPUIO ABMKEHUS TOUKH.



15.

16.

17.

18.

19.

20.

Haiitu pasHocTh (a3 KonebaHuil IBYX TOYEK, JEKAIIUX Ha JIyue U OTCTOSIIUX Ha PACCTOSHUU
2 M Jpyr OT Ipyra, eciy JUIMHA BOJIHBI paBHA | M.

. 8 .
KonebaTenbHbIl KOHTYP COCTOMT M3 KOHAEHCATOpa EMKOCTBIO 5-10 ‘® wu KaTymkwy,

MHIYKTHBHOCTh KOTOpOii paBHa 2-10°7/x. Ha kakylo IaMHY BONHEI HACTPOEH KOHTYp?
ConpoTUBJICHHEM KOHTYpa MpeHeOpedb.

KaTyIka, MHIyKTUBHOCTh KOTOpoil L =3-10° I, npucoenHeHa K II0CKOMY KOHIEHCATOPY C
miomanpio mwiactue S =100cM® u paccrosHme Mexny Humu d =0,1mm. Yemy paBHa
JTURIIEKTPUYECKasi POHUIIAEMOCTh CPEJIbl, 3aMOIHSAIONICH MPOCTPAHCTBO MEXKIY IUIACTHHAMH,
€CJIM KOHTYpP PE30HUPYET Ha BOJIHY JIIUHOU 750 M?

O6moTka KaTymku cocTouT u3 500 BUTKOB METHOTO MPOBO/IA IJIOLIAAb OMEPEUHOTO CEUCHUS
B 1 MM’ Jmuna xatymku 50 cMm u ee quamerp 5 oM. [lpu kakoi yacToTe MepeMeHHOro TOKa
MOJIHOE COMPOTHUBIICHHUE ITON KaTYyIIKU BIBOE OOJIbIIIE €€ aKTUBHOT'O COTIPOTUBIICHUS?
Kongencarop emkoctsio B 20 MK( U peocraT, aKTUBHOE COIIPOTUBJIEHHE KOTOporo pasHo 150
OM, BKIIIOUEHBI MOCIEIOBATENBLHO B IIENb MepeMeHHoro Toka yacrotor 50 I'm. Kakyro yacTth
HAIpsDKEHUs, TMPWIOKEHHOIO K O3TOM Ienu, COCTaBiseT MaJeHue HanpsbkeHus: 1) Ha
KOHJIEHCaTope U 2) Ha peocTarte?

B nenb nepemenHoro Ttoka HampsbkeHuem 220 B BkiroueHsl nocienoBarenbHO eMKocTh C,

aKTUBHOE CONpOTUBICHHE R ¥ MHAYKTHBHOCTb L. Haiitu manenue Hanpsbkenus U, Ha

OMHUYECKOM CONPOTHUBIICHHH, €CIIM HM3BECTHO, YTO MAJCHUE HANpPsDKEHHs Ha KOHJEHCATope
U, =2U, u nanenue HanpspkeHus Ha uHaykTuBHoctu U, =3U .

5. OIITUKA (2 kypc, 2 cemecTp)

1.

['opu3oHTanbHBIA JIy4 CBETa NAAacT Ha BEPTUKAIBHO PACIOJIOKEHHOE 3€pKallo. 3epKaylo
IIOBOPAYMBAETCST HA YroJl 0O OKOJIO BEPTUKAIBHOW ocu. Ha kakoil yrom noBepHETCS
OTpaXCHHBIN J1y4d?

JIya cBera mamaer mox yrioMm 30° Ha TIOCKOMApamIenbHYIO CTEKISHHYIO MIACTHHKY H
BBIXOAMT U3 HEE MapajulelIbHO NIEpBOHAYaIbHOMY Jyuy. [lokasaTens npenomienns crexia 1,5.
Kaxosa TonmuHa d miacTHHKY, €CIIM PACCTOSTHUE MEXKY JIydamu paBHO 1,94 cm?

Jlyd cBera majaeT moJ yIriioM { Ha TeJo ¢ MokasaTeieM mpenomsieHus n. Kak momkHbl OBITH
CBA3aHBl Mexay co0oi { W n, 4YTOOBI OTpaKEHHbIM Jyd ObUI NEPHEHIAUKYISPEH K
IIPETOMIIEHHOMY?

[Tokazaren» mpenmomiieHust crekia paBeH 1,52. Halitu mnpenenpHble YIVIBI  [TOJIHOTO
BHYTPEHHEI0 OTpa)K€HHUs JJIs TIOBEPXHOCTEH paszzena: 1) crekyo — BO3ayX, 2) BoJa — BO3AYX,
3) cTekyio — Boja.

[Tokazarenu mperomiieHHs HEKOTOPOTO COpTa CTEKJa A KPacHOro M (UOJETOBOrO Jyden
paBHbl cooTBercTBeHHO 1,51 wm 1,53. HaiiTu mnpenenpHble YINIBI NOJHOIO BHYTPEHHETO
OTpa)XEHMsI IIPH MAJICHUU 3TUX JIyuell Ha TPaHMILY CTEKJIO-BO3AYX.

Paguycsl KpHUBHM3HBI TOBEPXHOCTEH JIBOSIKOBBIMYKJIOW JMH3BI paBHBl R, =R, =50cm.
[Tokazarenb npeoMIICHUS] MaTepralia JUH3bI paBeH n = 1,5. HaliTh onTU4YeCKyr0 CUITy JIMH3BI.

JIun3a ¢ (OKYCHBIM paccTOSIHUEM 16 cM JaeT pe3koe H300paKeHHe MpeaMeTa IMpH JABYX
MIOJIOKEHHUAX, PacCTOsHUE MexAy KoropbiMu 60 cm. Hailtm paccTosHuMe OT mpeamera a0
JKpaHa.

ITnocko-BeINyKiIas IMH3a ¢ paanycoM KpuBu3HbI 30 ¢M U MokaszaTeneM npenomieHus 1,5 naer
n300paxkeHHe mpeaMeTa C yBelIWueHueMm, paBHbIM 2. HaliTu paccrosHue mnpeamera Hu
U300pakeHHst OT JIMH3HI.

B ombeite FOHra otBepcTHS OCBEIATUCh MOHOXPOMATHYECKHM CBETOM JUIMHOM BOJIHBI
A =6-10" cM, paccTosIHHE MEKILy OTBEPCTHAMH | MM M PaccTOSHHE OT OTBEPCTHH 70 PKpaHa 3
M. HaliTu nosioxxeHue Tpex nepBbIX CBETIIBIX MOJIOC.
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20.

B ombiTe ¢ 3epkamamu DpeHens paccTOSHUE MEXKAY MHUMBIMUA U300paKCHHUSIMH HCTOYHUKA
cBera Obuto paBHO 0,5 MM, paccTossHME JI0 dKpaHa 5 M. B 3eneHoM cBeTe MOJYyYHIIUCH
UHTEp(QEpPEHIIMOHHBIE TOJOCH HAa PACCTOSHUU SMM ApPYr OT jApyra. HaliTu amuHy BOJHBI
3€JICHOTO CBETa.

Ha MpuibHyto mneHky (7 =1,33) nagaet Genblif CBET MO/ YTiIoM 45°. [Ipu kakoli HauMeHbLIEH

TOJIIMHE TUIEHKH OTpaXKeHHbIE JTydH OyIyT OKpAIeHbl B XKeThIH 1BeT (A =6-10" cm)?
Paccrostarie Mexmy MATHIM U JABAJLATH ISITHIM CBETJIBIMU KoJibllamu HplOTOHA paBHO 9 mMM.
Paanyc kpuBu3HbI uH3bI 15 M. HaliTi IMHY BOJTHBI MOHOXPOMATHYECKOTO CBETA, MA/IAI0IIEeTO
HOpPMaJIbHO Ha YCTaHOBKY. Habio1eHue mpoBOIUTCS B OTPAsKEHHOM CBETE.

BbrauciuTh paguychl mepBbIX NsATH 30H DpeHes, eciii pacCTOsSHUE OT UCTOYHHKA CBETa J0
BOJIHOBOM TOBEPXHOCTH pPaBHO | M, pacCTOSHHE OT BOJHOBOH MOBEPXHOCTU 10 TOYKHU

HaOJIIO/ICHUS Tak)Ke paBHO 1 MU A =5- 107 m.

Ha menp mupuHOi 2 MKM majaeT HOPMaJbHO MApaJICIbHBIA MYy4OK MOHOXPOMAaTH4YECKOIO
ceeta ¢ anuHOM BoONHBI A =5890A. Haiitn yriuel, B HampaBIeHUU KOTOPHIX OyIyT
Ha0JII01aThCSl MUHUMYMBI CBETA.

Ha menp mamaer HOpManbHO HapaUIeNbHBIA MyY4OK MOHOXPOMATHYECKOTO CBETa C JUIMHOM
BosmHbl A. Illupuna menun paBHa 6A. Ilog kakuMm yriaoM OyneT HaOJMIOAATHCS TPETH
T(PPaKINOHHBI MUHIMYM CBeTa?

Yemy paBHa NOCTOSHHAs AM(PPAKIMOHHONW PEIIETKH, €CIM 3Ta peleTka MOXET pa3peliuTh B

NIEPBOM TOPSIKE TUHUK cekTpa ks A =4044A° u A =4047A°? lllupuHa pemeTKu 3 cM.
Onpenenutb yroyl MNOJHOM MNOJSPU3ALUU INPU OTPAKEHUM CBETa OT CTEKJa, MOKa3aTelb
MPEJIOMIIEHUSI KOTOPOTo paseH 1,57.

IIpesebHbIi YroN MOJHOTO BHYTPEHHErO OTPAKGHHS IS HEKOTOPOro BelecTBa paBeH 45°.
UeMy paBeH Ui 3TOTO BEIECTBA YIOJl MOJTHON MOJSPU3AIIH?

YeMmy paBeH ©oOKa3aTelb NPEIOMIICHHUS CTEKJIA, €ClIM IpU OTPaKEHWH OT HEro CBeTa
OTPaKEHHbIIT Y4 GYIET MOTHOCTHIO MOMAPH30BAH MPH yriie mpesomienus 30°7

UeMmy paBeH yroia MeXAy I[JIaBHBIMU IUIOCKOCTSMM NOJSpU3aTOpa W aHaIu3aTopa, €ciu
MHTCHCUBHOCTb €CTECTBEHHOI'O CBETa, MPOIIEIIIEr0 Yepe3 MOJApU3aTOp M aHalu3arop,
yMeHbI1aeTcs B yeTripe paza? [lornomnieHrnem cBera mpeHeopedn.

6. OCHOBBI ATOMHOM ¥ SIIEPHOM ®U3UKH (2 kypc, 2 cemecTp)

1.

2.

MorHocTh u3ny4eHus: abCOIIOTHO YepHOro Tena paBHa 34 kBT. HaiiTu Temmeparypy 3TOro
TeJa, €CJIM U3BECTHO, YTO MOBEPXHOCTH €ro paBHa 0,6 M.

Haiiti, Kakoe KONMYEeCTBO SHEpruu ¢ 1 cM” moBepXHOCTH B | ¢ M37IydaeT aGCOMOTHO YepHoe
TE€JNO, €CIM M3BECTHO, YTO MAaKCHUMallbHas CHEKTpajibHas IUIOTHOCTh €ro 3HEpreTH4ecKon
CBETUMOCTHU IIPUXOAUTCS Ha JJIMHY BOJIHBI B 4840 A’

Ha xakyro JUIMHY BOJHBI MPUXOIUTCS MAaKCHUMyM CIIEKTPAJIbHON IIOTHOCTH IHEPTEeTHYECKOM
CBETMMOCTH aOCOJIIOTHO YEpHOTO Tella, MMEIOIIEro TeMIepaTypy, pPaBHYIO TeMmIepaType
YeJI0BEYECKOro Tea, T.€. t =37 o9

C Kakoil CKOPOCTBIO JOJDKEH JABHIaThCs AJIEKTPOH, YTOOBI €ro KMHETHYEeCKas SHEeprus ObLia

paBHa PHeprun HOTOHA C IUTMHOH BOHBI A =5200A°?
Kpacmas rpanuua Qorosddexra mms HekoToporo Meramma pasaa 2750 A’. Uemy paBHO
MHUHHUMAaJIbHOE 3HaUeHUe YHEPTUn (POTOHA, BRI3BIBAIONIEr0 (HOTOdIPDHEKT?

3.4. BapuanTsl 3a1aHUil 17151 TOJATOTOBKH K TEKYILIEMY KOHTPOJIIO B TECTOBOH (popme

1. MEXAHUKA
1. Onpenenenne TMHEUHOW CKOPOCTH B MEXaHHUYECKOM JIBH)KCHUU:



1) BekropHas BenuuuHa, onpeneisemMas BTOPOM IMPOU3BOJHON paguyca — BEKTOpa JIBHIKYLIEHCS

r
r d’r
TOYKHM 110 BpEMEHU: U =——.
dt
2) Bekropnas BenuuuHa, onpesensemMas IepBOl MPOU3BOJHON pajudyca — BEKTOpa ABUKYIIEHCS
1
r dr
TOYKH 110 BPEMEHU: L =—.
dt
3) BexTopHas BenuuMHA, onpenenseMas epBOi MPOU3BOJHON yriia MOBOPOTa Teja 110 BPEMEHMU:
1
r d
w="2.
dt
4) BekTopHasi BenM4YMHA, ONpeaesisieMas BTOPOU MPOM3BOJAHON yIiia MOBOPOTa TeJa MO BPEMEHHU:
r
2
r d'g
E=—7f7.
dt

5) Bennuuna, ompenensieTcsi NPOU3BEIECHUEM YIJIOBOW CKOPOCTH Ha PAgUyC OKPYKHOCTH, IIO
KOTOPOM TOYKa ABMXKETCI: U =w-R.
2. OnpeneneHye TMHEMHOIO YCKOPEHHUS B MEXaHUYECKOM JBUIKCHUMU:

o o r
1) BCKTOpHaﬂ BCJIIMYMHA, OoIIpeacirsieMasd IICpBOU IIPOU3BOAHON CKOPOCTH 110 BPpEMCHU: a4 = —.

dv
2) BenuunHa, XapakTepu3yroias ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 MOAYJIIO: a = R

2
L

3) BenunuunHa, XapakTepusymoias ObICTPOTY U3MEHEHUS CKOPOCTH MO HAIIPABIICHUIO: d = e

4) BexTopHas BelMYMHA, ONpenenseMas MepBOil MPOM3BOIHONW YIJIIOBOM CKOPOCTH IO BPEMEHHU:
1
r do
E=—o0-.
dt
5) BektopHasi BenuunHa, ompesenseMas BTOPOM NIPOM3BOJHOW yrjla MOBOpPOTa IO BPEMEHH:
r
2
d’¢
2
dt
3. Kakas u3 ¢popmyi BelpakaeT NepBblil 3aKkoH HpI0TOHA 17151 MHEpLMAIbHBIX CHCTEM oTcueTa?

T
E =

1 1 1 . 1 nor L
1)F=mcrz; 2) F,=-F,; 3)F=GM; 4)F=m§; S)ECHHZEzo,TOU:cosnt

2
r i=0
4. Kakast 3aBUCUMOCTb BbIpa)kaeT BTOpoii 3akoH HproToHa?

1 1 1 . 1 noT 1
l)F:mcrz; 2) F,=-F,; 3)F=Gml—2mz; 4)F:m§; 5) Ecin ZE=O,T0 L =cosnt
r i=0

5. Kakas 3aBHCUMOCTB IOKA3bIBAE€T, YTO BCSIKOE JEHCTBHE TENI JPYr Ha Apyra UMEeT Xapakrep
B3aMMOJEICTBUA?

1 1 1 1 nor
1) Fzmcrz; 2) F=-F,; 3) FzGL?Z; 4) F=m§; 5) Ecnu ZE =0, 10 U=cosnt

r i=0

6. Kakas 13 popMyInpoBOK BBIpa)KaeT 3aKOH COXPaHEHUs UMITYJIbCa:
1) Umnynbc 3aMKHYTOM CUCTEMBI HE U3MEHSETCS C TEUEHHEM BpEMEHH.
2) 'eomeTpuueckass cyMMa HMMITYJIbCOB TEJ, BXOAAIIMX B 3aMKHYTYIO CHUCTEMY, €CThb BEIMYMHA
ITOCTOSIHHASI.
3) B 3amkHyTOll cuCTeMe MeXaHWYecKass HHEepIrHsl COXPaHSAETCs, €CIU JEeHCTBYIOT TOJBKO
KOHCEPBATUBHBIE CHUJIBI.
4) 3amkHyTasi (M30JUpOBaHHAs) CHCTEMa — JTO MEXaHHWYECKas CHCTeMa Tejl, Ha KOTOPYIO He
JNENCTBYIOT BHEIITHUE CHUJIBI.
5) BHename cuibl — 3TO CHIIBI, ¢ KOTOPBIMHU Ha TEJla MEXaHUYECKON CHCTEMBI ICUCTBYIOT Tena, He
BXOJISILIIME B JAHHYIO CUCTEMY.



7. Kakast u3 popMyI1 BhIpakaeT CUITy TPEHUs CKOJIbKEHUS?

. 1 1
) F=—hx; 2) F=G™™ . 3)F=mg. 4F=u-N: 5) F=ma

2
r

8. Teno pPaBHOMEPHO IEPEMCHIACTCA I10 FOpHSOHT&J’IBHOﬁ IMOBCPXHOCTU U3 II0JIOKCHHA 1B

HOJIOKEHUE 2.
S

»
>

A

1 2
[ ] [ ]

Kakyto paboTy coBepiiaeT npu 3ToM Cuiia TsHKeCTU?

2
1) A=F-S-Cosat; 2) A=mg-S-Cosa; 3) A=0; 4) [F,-ds: 5) A=mgS.
1

9. MoIIHOCTh B MEXaHHKE 3TO:

1) BektopHas Benmu4rHa, paBHas MPOU3BEICHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.

2) CkansipHasi BeIMUMHA, paBHas padoTe, BHIMOJIHEHHON B €IMHUILY BPEMEHHU.

3) CxansipHoe nmpou3BeieHre paboThI Ha BPEMsi, 32 KOTOPOE OHA BBINOJIHEHA.

4) CxansipHoe MPOU3BEJCHIE BEKTOPA CUJIbI HA BEKTOP MEPEMELICHHUS.

5) CkansipHasi BeTU4YMHA, paBHAs TPOU3BEICHUIO CUITBI HAa TIEPEMEIIIEHNE U Ha KOCUHYC yTiia MEXIY
HUMU.

10. KuneTtndaeckas sHEprus Tella IpH MOCTYAaTeIbHOM JIBHYKESHUH OIpeensieTcss GopMynoin?

kx? Jo' mo* ma*A?
1) E=mgh; 2) E=—; 3) E= ; ) E=——; 5) E=——
) g ) 5 ) 5 ) 5 ) 5
11. ToTeHuuanbpHas SHEPrys TeJla MacCOU 1 Ha BBICOTE /i omnpeenseTcss GopMyIoi:
kx? Jo’ mv’ ma’A*

1) E=mgh; 2)E=—; 3)E=——; 4) E=——; 5) E=
) gh; 2) 5 ) 5 Y 5 )
12. TlorennuanbHas sHEPrust ynpyroaeopMUpOBaHHOTO TeJla ONpeaeseTcs: PopMyIIon:

kX_Z J 2 2 2A2
D E=mgh; 2) E==—; 3)E= @ ;4)E:%; 5y E="9 12

13. 3akoH coxpaHEHUsI UMIYJIbCa, 3alUCAHHBIN ISl ABYX TeN Mpu abCOJIOTHO YIPYroM yaape
MMEET BUJI:

2 2 2 2 2 2 2
+
1) m1151+m2152:(m1+m2)15; 2) mo | M, i i - 3) mo | mb, _ (my +my)u :
2 2 2 2 2 2 2
4) mlzI)l +m211)2 znilblil +m2152; 5) Z(Eki +Eni):const.
i=1

14. Monyns MOMEHTA CHJIBI OTHOCHUTEIHFHO HETIOIBIKHON ToukH (0) 3TO:
WOWM=F-d; 2)yM=F-t;, 3)M=F-¢; 4 M=F-1; 5 M=F-w.
rie  d - muedo cuibl, | - paccTosiHue oT Touku BpauieHus (0) 10 TOYKU MPHIOKEHUS CUJIbI, f-
BpeMs JEHCTBUS CUIIBI, (- YIIIOBas CKOPOCTh BPALLEHMUS, £ - YTIIOBOE YCKOPEHUE BpaILCHUS.
15. MoMeHT MHEpLMU MaTepHaIbHON TOUKH Onpenensercs GopMyIoil:

) Jo=Am-r’; 2)J=>J; 3) Jzémlz; 4) J:%mrz; 5) J=J,+ma’,
rac Aml. - Macca MaTepHaHBHOﬁ TOYKH, 7; - paCCTOSAHUEC OT TOYKHU OO OCHU BpAIICHU,

1 - pyMHA CTEpKHS.

16. MOMEHT MHEPIIUH TeJIa OTHOCUTEIIBHO OCH BPAILICHUS €CTh:

) J, =Am 17, 2)J=ZJ,.; 3)J=émlz; 4)J=%mr2; 5) J=J.+ma’, tie



Am, - Macca MaTepualbHOW TOYKH,’, - PAaCCTOSAHUE OT TOYKM IO OCH BpaumieHus,l - auuHa

CTEP KHSI.
17. Teopema IllTeiinepa, ompenensiomas MOMEHT HWHEPIMH Tejla OTHOCUTEIBHO JIFOOOW OCH
BpaIlleHUs1, BRIpakaeTcs (HOpMyIIoi:

D) Ji=Am-r?s 2)J=2J,; 3)J=%mr2; 4)J=%m12; 5)J=J, +ma’,

rae  Am, - macca MaTepHaIbHOM TOUKH, 7, - PACCTOSIHUE OT TOYKHU 0 OCH BpAIlCHUS,
| - mmHa cTepkHA, J_ - MOMEHT MHEPLMU OTHOCUTENBHO MapaUIeIbHON OCH, IIPOXOIAILEH

yepes neHTp Macc C Tena, a — pacCTOSHUE MEXy OCSAMH, /M - Macca Tena.
18. Kunernueckas sHeprus BpalleHus: abCOIIOTHO TBEPIOTO Tejla BOKPYT HEMOIBHXKHOM OCH:

2 J 2 J 2 2 kx2
E="C . 5 g=22 . 3 g=22 " 4 E_meh; 5) E=—
2 2 2 2 2

19. TlonHast KuHETHYECKask SHEPTUS A0COIIOTHO TBEPOrO Teja:
2 2 2 2 2
J J kx
l)E:%; 2) E= g) . 3) E= g) MY . 4) E=mgh; 5) E==-.

20. OcHOBHOE ypaBHEHUE JUHAMHUKH BpaIIaTEIIbHOTO JBMYKEHUS a0COJIIOTHO TBEPAOTO TEja UMEET
BUJI:

1 1 1 a’L
WM=J-&;2) F=m-a; 3)L=J-@; 4) v=wr; 5) — =0

21. MomeHTOM HUMITYyJIbCa TBEPAOIro TCjIa OTHOCUTCIILHO HGHOZIBI/I)KHOI/I OCH Ha3bIBACTCA BCIIMYHNHA,

onpezenseMas GoOpMyIou:
1

1 r L 1 dL r 1 uu
) L=Jw; 2)p=mv; 3)E=M; 4) L=const; 5) J =mr’.
22. 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCa ONPEIEIAETCS BBIPAXKEHUEM:
1 r L 1 di r 1
) L=Jo; 2)p=mv; 3)E:M; 4) L=const; 5) J =mr’.

23. 3axoH 'yka g ynpyrux aedopmaruii TBep1oro Tesia UMeeT BHL:

F
1) o=E-¢; 2) F=—kx; 3) g:Al—l; 4)0=%; 5) F=u-N.
24. 3aK0H BCEMHUPHOTO TATOTEHHS JJIS IFOOBIX JIBYX MaTepI/IaJ'IBHLIX TOYEK:

1 1
1) F=mg: 2) F=mb:; 3)F=—kc; 4)F= m‘fi—“ 5) =G
t

T
25. HaHp}I)KeHHOCTB TIOJIA TATOTCHU S ( g ) 9TO:

1

r F
Dg=—; 2g=2; 3g=2, HF= Gm1 mz; 5) ¢=£-
m m t m
26. YrioBas CKOPOCTh IIPU BpallleHUU aOCOTIOTHO TBEPIOTO Tela orpeaemseTcs: GopMymoii:

Do=l: Do=2w: 3)0=22, Ho=L, 5p=2F
R dt J

27. YriaoBoe yCKOpPEeHHE MIPH BpallleHHH a0COTIOTHO TBEPAOTO Tella onpeaenseTcs GopMyIoi:
2

dw d ¢ a M Al
)e=—+y, 2)e=—; 3e=—L;, 4d)e=—; 5 e=—.
) dt ) dr? ) d ) J )

t* 1
28. Kak cBs3aHbI MEXKTy COOO YIiIOBasi ¥ IMHEWHAsI CKOPOCTh:
2

d’¢
o

dt

29. Kaxko#t (hopmysoit MOKHO BBIPA3UTh HOPMAJILHOE YCKOPEHUE OTACIBHBIX TOUYEK BPAIIAIOIIETOCS

TBEPOI0 TeJIa YEPE3 €r0 YIIIOBYIO CKOPOCTb:

1)8_“'_‘" z)w:d_¢; 3 v=w-R; 4) w=27nv; 5) &=
dt dt




2
Da=eri 2a,=": 3 a,=0k: 4)ar=%; 5) a=yJaira .
t

30. Kakoit ¢dopmynoii MOXHO BBIPa3UTh TAHTCHIHMAIBHOE YCKOPEHHE OTIEIbHBIX TOYEK

BPAIIIAIOIIETOCs TBEPAOTO TEJla Yepe3 ero YrioBOe YCKOPEHHE:
2

v
Da=er: a="-: 3)a=0'R: 4a, =%; 5) a=+J@ +a’ .
t
31. Cuna TpeHus KaueHus onpenensercs GopmMyoi:

) F=p,-N; 2) F=u-N; 3)F=%; 4) F=—kc; 5) F=mg.

2. TEPMOJIMHAMEKA M MOJIEKY ISIPHAST ®U3NKA
1. YPaBHeHI/Ie COCTOSAHUA NICAJTBHOI'O rasa.

) PV=Const: 2) P=Ra,T: 3) PV="2RT: §V=Va,T: 5) P=§n<EKW >
2. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpUU:

) PV =Const: 2) P=Ra,T: 3) PV=""RT: 4 V=VaT: ) P:§n<E >,

KUuH

3. M3oTepMudeckuii mporece BeIpakaeTcst PopMyIIou:

1) PV =Const; 2) P=Pa,T; 3) PV=""RT: 4)V=V,a,T; S)P:§n<E >,
M

Kun

4. N3oxopudeckuil npouecc Bbipaxaercs (popmysoun:

1) PV =Const; 2) P=Pa,T; 3) PV="RT: &) V=VaT: 5) P=2n<E,,>.

M 3

5. M306apuyeckuii mporecc BeIpaxkaercs GopMyIou:

1) PV =Const; 2) P=Ra,T; 3) PVzgRT; 4y V=VaT; 5) P=§n<EmH >
6. Ilpu cxaTum uieabHOrO ra3a ero 00beM yMEeHbIIaeTcs B 2 pasa, a TeMIreparypa yBelIudlBaeTcs
B 2 pa3a. Kak u3mMeHuTcs npu 3ToM JaBjieHHE ra3a?

1) yBenuuuTtces B 2 pa3a;  2) yMEHbIIMTCS B 2 pasza;  3) yBenuuures B 4 pasa;

4) ymenbiiuTcs B 4 pa3a;  5) HE U3MEHUTCS.
7. JlaBiieHHE MICATBHOIO Ta3a YMEHBUIWIIOCH B 2 pa3a, TEMIepaTypa ra3a yBEJIMYWIACh B 2 pasa.
Kak usmenuiics npu 3ToMm o0beM raza?

1) yBenuuwmiics B 2 paza;  2) yMeHbIIWwiIcs B 2 pa3a;  3) yBenuuuics B 4 pasa;

4) ymenbiuuics B 4 pa3a;  5) HE U3MEHHJICS.

8. Kaxas u3 popmyn Beipaskaet 3akoH Jlanbrona?

) e=ikr; 2 u=L"Rr. 3) P=P+P+P+.+P: 4 Pv="RRr; %)
2 2 M M

1
P:Snm<uz>.

9. Kakast 13 popMyI1 BEIpOKaeT paBHOMEPHOE pacipeiesieHHe YHEPT U 10 CTeNeHHs cBOOOIbI?

) e=ikr; 2) u=L™Rr;  3) P=P+P+P+.+P: 4 Pv=TRRr; %)
2 2 M M

1
P=§nm<uz>.

10. Kakast u3 ¢popMys1 BeIpakaeT BHYTPEHHIOIO SHEPTHIO CUCTEMBI?
1 ] 1
) e=—kT; 2) u=~"2RT; 3) P=P+P,+P+..+P; 4 PV ="LRT; 5) P=-nm<0>.
2 2M M 3
11. 3akoHn pacnpezaenenust MakcBesia XapakTepu3yerT:
1) paBHOMEpHOE pacHpeeNeHle YHEPTUH 110 CTETIEHAM CBOOOIbI;



2) ypaBHEHHUE COCTOSHUS HJI€aTBbHOIO Ira3a;

3) pacnpeneneHrue MOJIEKYI [0 CKOPOCTSIM;

4) pacrmpeneneHre MOJIEKYJ B IOTEHIUAIBHOM CHIJIOBOM I10JIE;
12. 3akoH pacnpenenenus: bojpliMana xapakTepHU3yerT:

1) paBHOMEpPHOE pacHpeieIeHue YHEPTUU 110 CTENEHSIM CBOOO/IbI;

2) ypaBHEHHE COCTOSHHUS UACATBHOTO rasa;

3) pacnpeneneHre MOJEKYJ 0 CKOPOCTSIM;

4) pacmpenenaeHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM IIOJIE.
13. YpaBuenue spneHust 1udy3un npeacrapisiercss GopMyInoit:

1) F=—77@AS; 2) Q=—xd—TASAt; 3) M=—Dd—'0ASAt;
dz dz dz
4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%l<l)>pcv.
14. YpaBHeHUe SABIICHHSI BHYTPEHHETO TPEHHSI IIPEACTABISETCS (OPMYIION:
1) F=—77@AS; 2) Q=—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=%l<u>; 5)77=%A<u>p; 6)x=§/1<u>pcv.
15. YpaBHeHue SBICHUS TEIUIONPOBOAHOCTH MPEACTABISETCS (OPMYJIION:
1) F:—n@AS; 2) Q:—xd—TASAt; 3) M:—Dd—pASAt;
dz dz dz
4)D=§/1<u>; 5)77=%/1<u>p; 6)x:§/1<u>pcv.
16. Koappuuuent quddys3un Beipaskaercss GopMyoi:
1) Fe-nas: 2) 0= Asar: 3y M =—DL AsAr
dz dz dz
4)D=§/1<u>; 5)77=§/1<u>p; 6)x=§/1<u>pcv.
17. KoapdunmeHt BHyTpeHHETo TpeHus BoIpaxkaeTcs (GopMysIo:
1) F:—q@AS; 2) Q=—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=§l<u>; 5)77=%A<u>p; 6)x=§/1<u>pcv.
18. KoadduumeHT TernonpoBoJHOCTH BbIpaxkaeTcst (popMyIioi:
1) F=-n9As; 2) 0=—x% s 3y M =-DIP Asar:
dz dz dz
4)D=%/1<u>; 5)77=%ﬂ<z)>p; 6)x=%/1<z)>pcv.

19. AnnabaTrueckuM MpoIeCCOM Ha3bIBAETCS MPOIIECC, MPOTEKAIOIINA:
1) mpu MOCTOSIHHON TeMITepaType;
2) TpH MOCTOSIHHOM JIaBJICHUH,
3) 6e3 oOMeHa sHepruel ¢ OKpy»Karolleil cpeaoi;
4) pu MOCTOSIHHOM 00bEME;
5) HEeT MPaBUIIHLHOTO OTBETA
20. Kakas popmyrna BeIpaskaeT MepBbIil 3aKOH TEPMOIUHAMUKH:

D) PV="TRT; 2)Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.
21. IlepBblii 3aKOH TEPMOIUHAMUKH IS aIMA0ATUUECKOTO MPOIEcca UMEET BU:

D) PV="TRT; 2)Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.



22. IlepBblil 3aKOH TEPMOJAMHAMUKH JUISI U30XOPUYECKOI0 IIpoliecca UMEET BUJL:
D) PV=—"RT; 2)Q=AUtA; 3)Q=AU; 4)Q=A; 5)A=-AU.

23. HCpBBIfI 3aKOH TCPMOJUHAMHUKU AJId U30TCPMHUUCCKOTO IIpouecca MMECT BU:
D) PV="TRT; 2)Q=AUtA; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. NneanbHBIN Ta3 MOJYyYHUIT KOJUYECTBO TEIUIOTHI, paBHOe 300k u coBepmua paboTy, paBHYIO
100 /Tx. Kak u3amenunach npu 3TOM BHYTPEHHss SHEPrus raza?
1) yBemmumitack Ha 400 JIx; 2) yBenumumiiach Ha 200 [Ix; 3) ymenbmunack Ha 400 Jx;
4) ymenbinnach Ha 200 [Ix; 5) He u3MeHuUach.
25. Yemy paBHO M3MEHEHHE BHYTPEHHEH YHEPrUM ras3a, eCiu eMy Mepelair KOJIHMUYeCTBO TEIUIOTHI,
pasroe 300 [k, a BHELTHHE CHIIBI COBEPIIMIN HAJ HUM paboTy, paHoe 500 J[x?
1) 200 Tx; 2) 300 Dx; 3) 500 Ix; 4)800 Ix; 5)0 dIx.
26. UneanpHas TemioBas MallivHa, padortaromas no uukiny KapHo, momydyaeT 3a Kaxablid LUK OT
HarpeBarens 2520 Jx rtemna. Temneparypa narpeBatens 400 K, xonogunsHuka 300 K. Haiitu
paboTy, coBeplIaeMyI0 MAIIMHON 3a OJUH LIMKJI, U KOJIMYECTBO TEIUIA, OT1aBAEMOT'0 XOJIOJUIbHUKY
3a OJIUH IIUKIL.
1) 600 [Ix; 2000 1x; 2) 700 dx; 2200 Jx; 3) 630 [Ix; 1890 [Ix;
4) 800 Ix; 1200 IIx; 5) 1200 x; 700 Jx.
27. B peanbHOM rase:
1) He yduThIBaeTcs pa3Mepbl aTOMOB (MOJIEKY);
2) Y4MTBIBAETCS pa3Mepbl aTOMOB (MOJIEKYI);
3) He yuuTHIBae€TCS CHJIbI IPUTSHKEHUS MEX]Ty aTOMaMH (MOJIEKYJIaMH);
4) He y4MTHIBA€TCS CUJIbI OTTAJIKUBAHUS MEKIy aTOMOB (MOJIEKYI);
5) y4MUTBHIBAETCS CUIIBI MPUTSKEHUS MEXIY aTOMaMH (MOJIEKYyJIaMHu ),
6) YYUTBHIBAETCS CHJIbI OTTAIKHMBAHMS MEXITY aTOMOB (MOJICKYJIAMH );
[Ipennaraemsie otBeTol: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHSsl SJHEpIysl pealbHOro Trasa:
1) Gonbllle BHYTpEHHEH SHEPTUN UI€AIbHOTO Ia3a;
2) MeHbllle BHYTPEHHEHN SHEPruu uaeaabHoro ras3a;
3) 3aBUCHT OT TeMIiepaTypbl HAEaTbHOTO ra3a;
4) 3aBUCHUT OT JIaBJIEHUS UJCATHHOTO Ta3a;
5) 3aBUCHT OT 0ObeMa UJIeaTbHOIO Ta3a.

3. JIEKTPUYECTBO U MAT'HETHU3M. 4. KOJIEBAHUA 1 BOJIHBI.
1. Kotopas u3 ¢popmyin Beipaxaet 3akoH Kynona?
F

€
NI=—— 2 F=kLL; HE=-—; 4 A=q(p-0,).
R+r er q,
2. ITo xakoit opmyie onpeaensercst HanpsHKEHHOCTD JIEKTPUUECKOro MOJIsl TOUEYHOro 3apsiia?
HE="; 2)E=—I_, HE=L, HE=—"1—
e, 4re,r d 2rg,a
3. 1o kaxoii popmyie onpenensercs NOTeHIIUa Mol TOUeYHOTo 3apsaaa?
q rdr q-d q-d
1) p= ; 2)p= ;3 - = ;4 Ap= .
)¢ dre,r )¢ ~[27rgoa ) 9= See, ) Ae 28¢ee,
4. Koropast u3 ¢hopmyi sIBIsiCTCS OIpesieieHueM EMKOCTU KOHeHcaTopa?
I 1 1
) —=—4+—; 2)c=1; 3)c=1; 4) Rczi.
c ¢ G u Q . wc

5. Tlo kakoii opmyIe onpenensieTcss o0Ias eMKOCTh CHCTEMBI MOCIEAOBATEIHLHO COCTUHEHHBIX
KOHJICHCATOPOB.



1) l:l+l+...+l; 2) c=c¢ +c,+c,+..+¢,33) =86 TG L ;

c ¢ ¢ c, € CyntC, c ¢ +c,
6. Ilo kakoii dopmyne ompexaensercs oOmEas €MKOCTh CHUCTEMbI MapaJICIbHO COCIUHEHHBIX
KOHJICHCAaTOPOB.

1 1 1 | ¢ +c,+..+c 1 1
) —=—+—+..4—; 2 c=c¢+c,++..+c,; 3)ec="—2—""", 4)—=—"1717—
c ¢ c c € CyrntC c ¢ +c,

n n

7. UTo Ha3bIBACTCS ANEKTPUUECKUM TOKOM?
1) XaoTuueckoe ABUKEHUE 3aPSIKEHHBIX YACTHIL;
2) HanpaBiieHHOE JBMIKEHUE 3apsKCHHBIX YaCTHIT,
3) HanpaBnennoe aBUXeHUE aTOMOB U MOJIEKYJT,
4) XaoTu4yeckoe ABUKEHNUE HOHOB.
8. Kotopast u3 ¢popmyn mpeacTaBiseT 3anuchk 3akoHa Oma Juist y9acTka mernu’?
& . U .J
1) J= ;0 2)i=yE; 3)J=—; 4)i==.
R+r R S
9. Koropast u3 ¢opmyn mpeacTaBisieT 3aBUCUMOCTh COTIPOTHBIICHUS METAJUTHYECKUX TTPOBOTHUKOB
OT TeMIepaTyphI?
2
1) Q=J?Rt; 2) R =R,(1+at); 3) Q=JUr; 4) R:%.
10. Kotopast u3 ¢opmMyn mpencTaBisieT 3aBUCUMOCTb CONPOTHUBIIEHUS OT €ro0 I'€OMETPUUYECKUX
pazmepoB?

U
D R=R,(1+at); 2)R=%; 3)R=p1§; 4)R=%; S)R:j—S.

11. Koropast u3 popmyn npeacrasiser 3akon Jxoyns-Jlenna?

1
1) Q=J°Rt; 2) R =R, (1+at); 3)J=—2—; 4)R=p—.
) O ) Ry ( ); 3) Ry ) P

12. TlepBoe npaBuio Kupxroga?
1) CymMa HanpspkeHul B 3aMKHYTOM KOHTYype paBHa 0.
2) AnrebGpanyeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa (.
3) Anrebpauueckas cyMMa TOKOB B y3JI€ Pa3BETBIICHHs AJIEKTPUUECKOM 1ienu paBHa 0.
4) CyMmMa NOTEHIIMAJIOB B y3JI€ pa3BETBIICHUS IEKTpUUECKO 1ienu paBHa (.

13. Kakue Toku B I-om npaBune Kupxroda 6epyres co 3HakamMu «+» U« —»?
1) Bce Toku GepyTces cO 3HaKaMU «+»
2) Tokwu, BTEKaIOIIHE B Y31 OEpyTCsl CO 3HAKOM «+», a BBITEKAIOIINE U3 y3J1a — CO 3HAKOM «—».
3) Toku, Tekymue 1Mo 4acoBO# cTpeike, OepyTcsi CO 3HAKaMH «+», IPOTUB YaCOBOW CTPENIKH —
CO 3HAKOM « —)».
4) Toku, COBIAAAIOIIME 10 HAIIPABJICHUIO C HAIlpaBlieHHEeM 00X0/a KOHTYpa, OepyTcs co 3HaKOM
«+», a TeKylIMe MPOTUB HAIIPaBJICHUs 00X0/1a — CO 3HAKOM « —».
14. Bropoe npasuio Kupxroga.
1) B 3amkHyTOM KOHTYpe anreOpanueckas cymma MaJieHuid HapspKeHUH paBHA anredpanyeckoit
CYMME IEKTPOABIKYILHX CHIL.
2) Anrebpanyeckas CcyMMa TOKOB B 3aMKHYTOM KOHType paHa 0.
3) B 3aMKHYTOM KOHTYpe ajredpanueckasi CyMMa CHJI TOKOB paBHA CyMME 3JIEKTPOJBHKYILUX
CHIL
4) Anrebpanyeckasi CcyMMa CHJI TOKOB B y3JI€ pa3BETBJICHHOM AJIeKTpHUYecKkoi 1ienu pasHa 0.
15. Kakue Toku Bo 2-om nipaBuiie Kupxroda 6epyTcst co 3HaKaMH «+» U « —»?
1) Toxwu, BTekaromue B y3ei, 6epyTcsi CO 3HAKAMU «+», BBITEKAIOIINE U3 y3JIa — CO 3HAKOM «—
».
2) Toku, coBnaaroIye Mo HANPaBJICHUIO C HAaIlpaBlIeHHEM 00X0/1a KOHTYpa, OepyTcs CO 3HAKOM
«+», a TeKylIe MPOTUB HAIIPaBJICHUS 00X0/1a — CO 3HAKOM « —».



3) Bce Toku GepyTcs CO 3HAKOM «+.
4) 3HaKU «+» U «—» BBIOUPAIOTCS VISl TOKOB IPOM3BOJIBHO.
16. Ilo xaxoii ¢opmyiae omnpenensercs oOLIee CONPOTUBICHHE R TPH MOCIEIOBATEIEHOM
COCTMHEHUU HECKOJIbKHUX ITPOBOJIHUKOB?
L

1 1 1
H—=—; 2)R= . 3)R=>DR; 4 —=R.
)& ZR. ) R-R,+R,-R,+..R, -R, ) R=2. )& 2R

17. Tlo kakoit popmyne onpenensiercs o0IIee COMPOTHBICHHE R TPH MapajljieIbHOM COSIMHEHUN
HECKOJIbKMX ITPOBOJIHUKOB?
1 1 R

1
)R ZRI’ ) Z i )R Rl,

R-R,+R,-R,+...R -R_,
18. Yro Takoe p—n nepexon?
1) KoHTakT 1BYX pa3HOPOAHBIX METAJJIOB.
2) KoHTakT MeTauI-TUIIeKTPHK.
3) KoHTakT ABYX BHUIOB MOJYIPOBOJHUKOB C PA3HBIMU THUIIAMH IMPOBOJAUMOCTH.
4) KoHTaKT ABYX THIIOB 3JIEKTPOJIUTOB.
19. Kakoe cBOMCTBO p —n MEpex0/1a UCIIOIb3YETCs B MOIYITPOBOIHUKOBBIX JUOIAX?

1) OgHOCTOPOHHSIS MPOBOIUMOCTb.
2) 3aBUCUMOCTb CONTPOTUBJICHUSI OT TEMIIEPATYPHI.
3) 3aBHCUMOCTb COITPOTUBIICHHS OT OCBELICHHOCTH.
4) Manas BeM4MHa CONPOTUBIICHHUS.
20. Kakoe siBjieHUE Ha3bIBAETCS AIEKTPOMArHUTHON MHIYKIUEH?
1) TlosiBieHre MAarHUTHOTO TOJIS TIPU MPOTEKAHUU TOKA IO IIETH.
2) Bpamienue KOHTypa ¢ TOKOM B MAarHUTHOM IIOJIE.
3) JeiicTBME€ MarHUTHOTI'O TOJISl HA IPOBOJHUK C TOKOM.
4) SIBieHHe BO3HHMKHOBEHHUS DIIEKTPUYECKOTO TOKA B 3aMKHYTOM IPOBOJSIIEM KOHTYpe MpHU
W3MEHEHUU MAarHUTHOTO MOTOKA, TPOHU3BIBAIOIIETO STOT KOHTYP.
21. Kotopast u3 ¢popmyn npeacTaBiseT coO0i 3aK0H dIEeKTpOMarHuTHON uHaykiuu dapanes?

l)ng(R+r); 2)5:62—@; 3) @=BScosp; 4) D=LJ.
t

22. Kakoe siBJIeHHE Ha3bIBAETCSI CAMOMHAYKLIUEN ?
1) sIBneHne BOZHUKHOBEHHUS MHIYKIIMOHHOTO TOKa B LIEMHU MPHU MPOTEKAaHUH B HEN EPEMEHHOTO
TOKa.
2) IlosiBneHre MarHUTHOT'O TOJIS IPY MPOTEKAHUU TOKA IO LIETIH.
3) BpareHnue KOHTypa ¢ TOKOM B MAarHUTHOM TIOJI€.
4) [eiicTBe MarHUTHOIO MOJIsl HA POBOJIHUK C TOKOM.
23. Kakoe W3 HIKEIPHUBEAECHHBIX YTBEpP)KIECHUN fBISAETCS NpaBwioM JIeHna [uisi HalpaBiIeHHSA
WHIYKIIMOHHOT'O TOKa?
1) MHayknuoHHBIA TOK MMEET TaKOE€ HAIpaBJIE€HHUE, YTO €r0 MAarHUTHOM IOJIE MPEMSITCTBYET
M3MEHEHHUIO TOT0 MAarHUTHOTO MTOTOKA, KOTOPOE €ro CO3/aJI0.
2) HMHayKuuMoHHBIM TOK HAIpaBJIEH MPOTHUBOIIOJIOKHO HANpPABICHHUIO JIEKTPUYECKOIO TOKA,
KOTOPBIN €ro CO3/al.
3) HanpaBieHnue MHIYKIIMOHHOTO TOKA ONpEeNseTcs Mo MpaBuily OypaBUHKa.
4) HanpapneHue MHIYKIIMOHHOTO TOKA OMPEENISIETCs MO MPaBUILY JIEBOM PYKH.
24. Tlo xaxo¥ u3 ¢popMyI BEIUMCIIAETCS BeTUUMHA cUiibl Amrepa?
I)F = quBSina; 2) F=JBISina; 3)J=—2—: a5=Y
R+r R
25. To xaxoii U3 GopMyI BEIUUCIISETCS BeTHMUnHa cuitbl Jlopenma?

I)F =quBSina; 2) F=JB\Sina; 3) F=-2%_. 4 p-_p%p.yg.
4re,r dx

26. Koropast u3 HUKEnpUBEACHHBIX (HOPMYJI SBISETCS ONPEIeIEHNEM HHIYKTUBHOCTHA KOHTYpa?



DL=uunV; 2)L=2. 3e=0¥. R
1 dt w
27. Kotopass U3 HUKETPUBEACHHBIX (HOPMYI TpencTaBisieT co00i MHIYKTUBHOE COMPOTHUBIICHUE
KOHTYpa MepeMEHHOMY TOKY?
1) R:g; 2) Rzpl—; 3) R :L; 4) R, =owL;
J S S - ’
28. Kakue kose0aHus Ha3bIBAIOTCS BBIHYKIEHHBIMH 3JIEKTPUUECKUMHU KOJIeOaHUSIMU?
1) Konebanwusi, BOSHUKAIOIINE B CUCTEME MPHU COOOIICHUH MEPBOHAYAILHOTO 3armaca dHEPruH,
BCJIE/ICTBUE COOCTBEHHBIX CBOMCTB CHUCTEMBI U MPHU MPEHEOPEIKUMO MasbIX MOTEPSX PHEPrUH Ha
BBIJACJICHUEC TCIIJIOTHI.
2) Konebanus, cylecTBYIOIINE B CUCTEME MPU OCTOSTHHOM IMOMOJIHEHUH 3araca YHEPruH.
3) Konebanus, npoucxosiye no MaTeMaTH4ecKoMy 3aKOHY CUHYCa UJIM KOCHUHYCA.

4) Konebanus, MpouCXoAsIHe B IIENH C IEPEMEHHBIM HCTOYHHKOM TOKA € 3JEKTPOABUKYILEH
CHIOH. & = &, -sin(a)ﬂt)
29. Kotopas n3 HUKENpUBEAEHHBIX (OPMYIT XapaKTepU3yeT HHIYKTUBHOE CONIPOTUBIICHHE?

2
) Z= R2+(mL—ij; DR=": 3)Z= R*+(ol); 4) R =oL;
wc wc

5. OITUKA
1. Enununia usMepeHust OnTUYeCKOU CUITbI JIUH3BI?
1) crepagman; 2) mokc; 3)repu; 4) auontpuid; S) MeTp.
2. OnTudeckas cuiia JIMH3bI paBHA 2 1. Haiinure ee pokycHOe paccTosHUE.
1)20cem;  2)25cm;  3)50cm; 4)80cm; S5) 1 wm.
3. B kako#f U3 HUKE MEPEUYNCICHHBIX Cpell CKOPOCTh PAacIpOCTPAaHEHHs CBETa HaWOOJbINAs, €CIIH
HoKa3aTesay MPeJOMIICHHUS 3TUX CPeJ] CIeTyIOIue:
l)anmas - n=2.41; 2)Bona- n=1.33; 3)cnupr- n=1.36; 4)sutaps- n=1.54.
4. Kakoe 13 cienyromux ycaoBUN yKa3bIBaeT, UTO JIMH3a pacceBaromias?
1) D=3antp; 2) F<10cm; 3) D<0; 4)nun3a BorHyTast; 5) H300paKeHHE MHUMOE.
5. Kakoe u3 HIDKeCIeayoUX YCIOBUI yKa3bIBaeT, 4To JHH3a coOuparomas?
1) nuH3a BhINyKast; 2) U300pa’keHUE B JIMH3E€ MHUMOE;
3) uzobpaxenue B auH3e npsmoe; 4) D >0.
6. UTo MOXHO cKa3zaTh 00 yrJie MajieHHs Jiyda CBETa Ha MOBEPXHOCTh pa3jiena JIByX Cped M yrie
NpPEJIOMIIEHUS, €CIM JIyd BBIXOJUT M3 ONTHYECKH OoJyiee TUIOTHOW Cpelbl B ONTHYECKH MEHee
MJIOTHYIO?
1) yron nagenus O6osibliie yria npeaoMICHuUs;
2) yroJa mpesoMIIeHHs OOJIbIIe YIiia MMaIeHus,
3) yros npejaoMIiIeHus paBeH YIiy HaJieHus;
7. Kakoil yrom mnpenomyIeHHs COOTBETCTBYET IMPEIENbHOMY YIJIy TIOJHOIO BHYTPEHHETO
OTpakxeHus?
1) 0% 2)45°% 3)90% 4) 180"
8. Kak u3meHuTCs POKyCHOE paccTOSIHUE CTEKIISTHHOM JIMH3bI, €CITU €€ OMYCTUTh B BOAY?
1) HEe U3MEHUTCS; 2) YBENUYUTCS;  3) YMEHBIIUTCS.

9. JIyd cBeTa majgaeT Ha IpaHHUIly pasjesa JBYX Cpel ¢ IOKa3aresleM INpejloMIIeHus n, u n,. B
KaKHUX CIIy4asiX yroJjl MaJieHus paBeH yIiy MpeoMiIeHUs?
Dm>ny 2)m=ny; 3)m<n,.
10. Jlyis Kakux TPOLIECCOB XapaKTEPHO sSBJICHHUE HHTep(epeHnn?
1) nmst 3IEKTPOCTATUYECKUX TPOLIECCOB;
2) 11 BceX BOJHOBBIX MPOLIECCOB;
3) Ans npoLEeccoB paJiMOaKTUBHOIO pacnaa;
4) st 9EeKTPOMArHUTHBIX ITPOIIECCOB.



11. Kakue BOJIHBI yAOBIETBOPAIOT YCIOBUIO KOT€PEHTHOCTU?
1) BosIHBI, UMEIOLIIME OJUHAKOBBIE (ha3bl M MOCTOSIHHYIO Pa3HOCTh JJIMH BOJIH;
2) BOJHBI, UMEIOLINE OJIMHAKOBYIO JJIMHY BOJHBI M IOCTOSIHHYIO Pa3HOCTh (a3;
3) BOJIHBI, UCITyCKaeMbl€ OJTHUM UCTOYHHKOM,;
4) BOJHBI, UIMCIOIINE PA3THYHYIO IJTMHY U TIOCTOSIHHYIO (hazy.
12. Kakue BoTHBI MOTYT UHTEPhEPUPOBATH?
1) BOJHBI OT OJIHOT'O UCTOYHHKA CBETA;
2) BOJIHBI, paCIPOCTPAHSIONINECS B OJJHOM MJIOCKOCTH;
3) BOJIHBI, UMEIOIINE OJUHAKOBYIO SHEPTHIO;
4) BOJHBI OJIMHAKOBOM JIMHBI M IOCTOSIHHOM pa3HOCTH (a3.
13. Tlpu xakoi pa3HOCTH XO/a BOSHUKACT YCHIICHUE KOJICOAHHH MTPU HHTEepPEpeHIINN?
1) mpu pa3HOCTH X0/1a, PABHOM Y€THOMY YUCITY JJIUH TOJTYBOJIH;
2) npu pa3HOCTH XOJa MEHBIIIE JITTUHBI BOJIHBI;
3) npu pa3HOCTHU XOJia, PAaBHOM LIEJIOMY YUCly (a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY UHUCIY JJIMH MOJIYBOJIH.
14. TIpu xakoi pa3HOCTH XOJa BO3HUKAET OocliabiieHne Kone0aHuil mpu uHTepdepeHnn’?
1) mpu pazHOCTH X0/1a, pAaBHOM LI€JIOMY YMCITY JAJIMH IOJYBOJIH;
2) mpH pa3HOCTH X0/1a, PABHOI HEYETHOMY YHUCITY JJIUH MOJTYBOJIH;
3) mpu pa3HOCTH XOJa MEHbIIIE IJTUHBI BOJIHBI;
4) npu pa3HOCTH X0/1a, paBHOM YeTHOMY 4uciy (a3.
15. Kakoe ¢u3udeckoe siBICHHE OTHOCUTCS K TU(PPAKINN BOITH?
1) siBnIeHNe HAIOXKEHUS BOJIH, B PE3YyJIbTaTe YEro MOIYy4aeTcs ONpeaeieHHas KapTHHAa MAaKCUMYMOB
¥ MUHHMYMOB;
2) siBneHue orudaHus BOJIHAMU MPETSATCTBUS;
3) pasnokeHre Oeroro CBeTa Ha COCTaBIISAIOIINE IIBETA;
4) sBreHue ocaabIeHUs CBETOBBIX BOJH IIPH PACIIPOCTPAHEHUU B CpEJIe.
16. ITpu KakoM yCJIOBUHM MOXKHO HaOIt01aTh TU(PAKIINIO BOJTH?
1) ecnu JuIMHA BOJIHBI BO MHOTO pa3 MEHBIIIE pa3MepoB npeamera’?
2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YMCITy aMIUIUTY KOJIEOaHMUIA;
3) ecnu AJIMHA BOJIHBI COM3MEpHMa C JIMHEHHBIMH pa3MepaMHu MpeMeTa;
4) ecnu da3za xKosiedaHU HEMTPEPHIBHO N3MEHSIETCA.
17. Kakoe siBlieHHEe CBUAECTETLCTBYET O TOM, UTO CBET MPEJICTaBIsIeT COO0 2NIeKTPOMarHUTHBIE
BOJIHBI?
1) uaTepdepenuus crera;
2) nudpakius CBETOBBIX U 3JIEKTPOMATHUTHBIX BOJIH;
3) morioIeHne cBeTa Mpu PaclpoCTPAaHEHUU B CPeJIe;
4) cKOpOCTb paclpOCTPaHEHMsI CBETA U DJIEKTPOMArHUTHBIX BOJH B BaKyyMe.
18. CkonmpkO UIMH BOJH MOHOXPOMATHYECKOTO CBETa C YacTOTOW KonebaHuii v =35- 10" T
YIOKUTCS Ha myTH JuinHoU 1 =1.2mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°
19. YUTo nmpoucXOAUT C JydOM O€JI0ro CBETa MPU MPOXOXKJIECHUH Yepe3 TPEXTPAHHYIO CTEKISIHHYIO
pU3My, €CIIM MOKa3aTelb MPEeTOMIIEHHUS TPU3MbI OOJIbIIIE TOKA3aTeNs MPEJIOMIICHUS OKpY Karolei
cpenbl?
1) JIyd cMemiaetcst BBIXO/S U3 IPU3MbI B HAIIPaBJIEHUH MapajljieIbHOM HaualbHOMY;,
2) JIy4 oTKIIOHSIETCS;
3) Jly4 oTKJIOHSIE€TCS K BEPIIMHE MIPU3MBI U IIPU STOM pa3jiaraeTcsl Ha LIBETHbIE MyYKH;
4) Jly4 OTKJIOHSIETCS K OCHOBAHUIO MPU3MBI U IIPU ATOM pa3jiaraeTcsi Ha [IBETHbIE MyYKH.
20. Kakue ¢usmyeckue SBICHUS MPOUCXOIAT C JIYdOM OCJIOro CBETa MPU MPOXOXKICHUU Uepe3
CTEKJIIHHYIO TPEXTPAHHYIO MTPU3MY?
1) unrepdepennus;
2) nudpaxys 1 IperoMIICHUE,
3) mpenomMiieHre U AUCTIEPCHSI;



4) unTepdepeHys U AUGPaKIHsL.
21. JIyun Kakoro MOHOXpPOMaTHYECKOIrO CBETa UMEIOT HAUOOJIBIIYIO UIUHY BOJIHBI?
1) puoneroBsie;  2) opamxeBbie; 3) 3eneHble;  4) KpacHBIE.
22. JIlyun Kakoro MOHOXPOMATHUYECKOT'0 CBETa MMEIOT HauOOJIBIIYIO YaCTOTY KOJIeOaH it ?
1) 3enensle;  2) cuHue; 3) KpacHble;  4) OpaH>KEBBIE.
23. Uto onpenenseT LUBET Jyda ¢ TOYKH 3pEHUS BOJTHOBOM MPUPOIbI CBETA?
1) ammutyna Konebanuit; 2) CKOpOCTb PaclpOCTPAaHEHHUS BOJIHBL;
3) daza xoneGanmii BOJHBI; 4) IJWHA BOJHBI, S5) 9YacCTOTa BOJIHBI.
24. Tlo kaKOMy 3aKOHY PacCeMBaIOTCsI CBETOBBIE Ty4H B aTMochepe?

DA DAL D4 -
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25. B ueM COCTOUT paziuine MeX1y €CTECTBEHHBIM U MOJISIPU30BaHHBIM CBETOM?
1) B cKOpPOCTH pacpOCTpaHEHUsl CBETOBOW BOJIHBI;
2) B MJIOCKOCTU KOJIEOAHWI HAIPSHKEHHOCTEH SJEKTPUUECKUX M MATHUTHBIX BEKTOPOB CBETOBOM
BOJIHBI;
3) B IOTJIOIICHUH CBETOBOU BOJIHBI BEIIECTBOM;
4) B paccestHMM CBETa MEJIKMMU YaCTULIAMHU U MOJIEKYJIaMH BEIIECTBA.
26. Kakue BelecTBa Ha3pIBalOT ONTUYECKH aKTUBHBIMU?
1) KOTOpBIE MOTJIOMIAIOT CBET;
2) KOTOpbIE U3MEHSIIOT HAMIPaBJICHUE PACIIPOCTPAHEHHUSI CBETA;
3) KOTOpBIE BpaIllatoT IIJIOCKOCTh MOJISPU3ALIMY CBETA;
4) KoTOpbIe paznararoT Oelblil CBET B IBETHOM CIIEKTP.

6. OCHOBBI ATOMHOM U SIAEPHOM ®U3UKHU
1. KBanroBas (u3uka u3y4yaeT sIBICHUS:
1) mpoucxozsIue co CKOPOCTIMU CPABHUMBIMU CO CKOPOCTBIO CBETA;
2) mpoucxoJdIIMe B MakpoMHpe, MpU OOBSICHEHMHM KOTOpBIX Kilacchyeckas (u3MKa HHOTIA
BCTPEUAET 3aTPYIHEHUS;
3) mpoucxopsiye B MaKpoMHUpe, KOTOpbIE Kilaccuyeckas Gu3nka 0ObsICHUTh HE MOXKET;
4) mpoucxoJsIIKe Ipu BBICOKHX JIaBJICHUAX U OUYEHb BBICOKUX TEMIIepaTypax;
5) yka3aHHbIe B TyHKTax 1) u 3).
2. KBanroBas runoresa Ilnanka cocTout B TOM, 4TO:
1) uznmyyeHue v MOTJIOIIEHUE CBETa MPHU BBICOKUX TEMIIepaTypax MPOUCXOTUT HEMPEPHIBHO, a MPU
HU3KUX — TUCKPETHO, T.€. ONPEeICHHBIMH MOPLUUAMHU (KBAaHTAMH);
2) u3ny4eHue CBeTa MPOUCXOIUT AUCKPETHO, a MOIJIOIIEHNE — HETIPEPHIBHO;
3) u3nnyueHue U NOIJIONEHHE CBETa MPOUCXOIUT TUCKPETHO;
4) u3nydeHue M TOIJIOIIEHHWE CBETa MPOUCXOTUT TOJBKO MPH IEpexoAe aToMa U3 OJHOI0
CTallMOHAPHOI'O COCTOSIHUSA B IPYTOE;
5) xBaHT cBeTa (poToH) 00a1aeT Kak KOPIYCKYISIPHBIMH, TaK U BOJHOBBIMH CBOHCTBaMH.
3. Kak u3MeHUTCS 4acToTa U3y4YECHUS, €CIIU SHEPTUI0 KBAaHTA YBEIUYUTCA B 2 paza?
1) yBennuutcs B 4 paza; 2) ymeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;
4)yBenuuutcs B 2 pa3a; S5) yMEHBIIUTCS B 2 pasa.
4. Kakas ¢opmyna onpeznenser uMnyibe GoroHa?
Dop=me; ) p="00 3 p=li 4y p iyl
c A c A
5) Bce npuBeZieHHBIE B MYHKTaxX 1,2 1 3 GOpMyJIbl ABISIOTCS MPABUIbHBIMHU.
5. Ot KakMX MmapaMeTpoB 3aBUCHUT 3Ha4eHHE (POTOTOKA HACBILICHUS?
1) oT sHepruum GoTOHA; 2) OT CBETOBOTO MOTOKA; 3) OT YaCTOTHI OOJTyUYaOIIEeTo CBETA;
4) OT CBETOBOro IMOTOKAa M OT YacTOTHI OOJIy4YalOIIEro CBETa; S5) OT CKOPOCTH BBLICTAIOLIMX
JJIEKTPOHOB.
6. YpaBHenue ¢porodddexra npu ycioBun 3anupanus GOTOTOKA UMEET BHI:
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1 hv=A+%; 2) hv,=A; 3) hv=A+eU,; 4) hv=myc>; 5) h%zp.

7. Kakue akTopsl onpeaenstoT KpacHyro rpanuiy ¢hotodddexra?

1) sreprus poroHa; 2) HAMPsDKEHUE MEX]Ty aHOJOM U KaTOJIOM; 3) JJIMHA CBETOBOM BOJIHBI,

4) BEIIECTBO aHOJA; S) BEIIECTBO KaTo/a.

8. Ilpu ocBeleHNH MIaCTUHBI 3€JIeHBIM CBETOM (oToddexTa HeT. byaeT i oH Habmo1aThCs IPH
00Jy4eHHUH TOMH K€ IIACTUHBI KPaCHBIM CBETOM?

1) uer;

2) na;

3) Oyzaer, eciii MHTEHCUBHOCTH KPACHOTO CBeTa OOJIbINe, YeM HHTCHCHBHOCTh 3€JICHOTO CBETA;

4) HeT, T.K. paboTa BBIX0/1a MJIEKTPOHA U3 IUIACTUHBI OYET eile 0oJIbIIe;

5) Her oTBeTA.

9. laBnenue, oka3plBaeMOE Ha Teja 3JIEKTPOMArHUTHBIM H3JIy4€HHUEM, MOXKHO OOBSICHUTH?

1) ToIBKO HAa OCHOBE KBAaHTOBOMW TEOPHH;

2) TONBKO Ha OCHOBE BOJHOBOM TEOPHH;

3) Ha OCHOBE KBaHTOBOM U BOJHOBOW TEOpPUHU;

4) ucrnonb3ys A pa3iINdHbIX TEJ Pa3HbIe TEOPUU;

5) BO3HMKHOBEHHEM MEXaHHMUECKUX CHJI 33 CUET SJICKTPOMArHUTHOTO TOJIS.

10. OnMHaKOBO JIK AaBJIEHUE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO I OEIIyI0 TOBEPXHOCTb.

1) oguHaKOBO;

2) Ha 6enyro MOBEPXHOCThH JJaBJICHHE CBETa OOJIbIIIE;

3) Ha YepHYIO IOBEPXHOCTD JaBJICHUS CBETa OOJbIIIE;

4) pe3ynbTaT 3aBUCUT OT JUIMHBI CBETOBOI BOJHBI, IA/Ia0IEH HAa 3T MOBEPXHOCTH;

5) pe3ynbTaT 3aBUCUT OT SHEPTUU (POTOHOB.

11. Kakue cBoiicTBa cBera noarsepxxaaet agpdext Komnrona?

1) addextr Komnrona He 1aeT BO3MOKHOCTH JI€1aTh BBIBOJIBI O CBOMCTBAX CBETA;

2) BOJTHOBBIE CBOMCTBA CBETA;

3) KBaHTOBO-BOJIHOBBIE CBOWCTBA CBETA;

4) KBaHTOBBIE CBOWCTBA CBETA;

5) Ha ocHoBe 3¢ ¢ekxra KoMmnToHa MOXKHO caenaTh, BEIBOJ, YTO CBET CIIOCOOCH PacIpOCTPaHSATHCS
TOJILKO B a0COJIIOTHO YIPYTUX Cpefax.

12. B xakoM ciryyae 3Heprusi aromMa BOAOpoAa OOoJbIIe: KOTAa 3JEKTPOH HAXOIUTCS Ha YAAJICHHON
OT sAJIpa opOUTE UM Ha caMOil OJIM3KOM K Aapy?

1) Ha ynaneHHo# oT siapa opOuTe;

2) Ha caMo¥ OJIM3KOH K sIpy opoute;

3) sHeprus aTomMa OJIMHAKOBA B 00OUX CIIyYasX;

4) atToM BOJIOpOJia WMEET HaWOOJBIIYI0 SHEPTHI0O B MOMEHT Iepexoaa ¢ OJU3KOW OpOUTHI Ha
yIaJeHHYIO;

5) HeT oTBeTa.

13. Ha xakyro CTallMOHAPHYIO OpOUTY MEPEXOAMUT 3JIEKTPOH B aTOME BOJOPOJA MPU HCIyCKAaHUHU
BHUJIUMBIX JIy9eit?

1) co BTOpOI Ha NIEPBYIO;

2) ¢ mo00it Ha TIEPBYIO;

3) c mepBoii Ha THO0YIO;

4) ¢ mo0oi Ha TPETHIO;

5) ¢ mo0oii Ha BTOPYIO.

14. VImeeTcst 1 CBA3b MEXIY YaCTOTOW OOpallieHUs AJIEKTPOHA BOKPYT sApa aToMa BOJOpoAa
4acTOTOM €ro U3JIy4eHus ?

1) umeercs;

2) He uMeeTcs;

3) umMeeTcs, eciu YacToTa 0OpaIeHus AIEKTPOHA MHOTO OOJIBIIIE YAaCTOTHI U3TyUCHHUS,



4) umeercss TOJNBKO JUIs  OpOUT, pPAagUyChl KOTOPBIX  YIOBIIETBOPSIOT  COOTHOUICHUIO:
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5) uMeeTcsi, eClii 4acToTa 0OpaIleHus JIEKTPOHA MHOT'O MEHBIIIE YaCTOTHI U3JTy4EHHS.
15. CkoybKO KBAaHTOB C Pa3IMYHON SHEPrHEH MOKET HCIYCKAaTh aTOM BOJOPOJA IPH IEpexone
AIIEKTPOHA C TPEThei OpOUTHI HA TIEPBYIO?
1) oguH KBaHT, 2) IBa KBaHTa; 3) TPHW KBaHTA; 4) 4eThIpe KBAaHTAa; S5) MATHh KBAaHTOB.
16. Cornacno runotese ae bpoiins:
1) TOJIBKO AJIEKTPOHBI 00JIQIAI0T HAPSALY C KOPIYCKYJISIPHBIMH TaK)Ke M BOJTHOBBIMHU CBOWCTBAMU;
2) To7BKO (HOTOHBI 00JIAAAIOT KAaK KOPITYCKYJIAPHBIMHU, TaK U BOJHOBBIMU CBOHCTBAMU;
3) 4acTHIB! HE MOIYT 00/Ia/aTh BOTHOBBIMU CBOHCTBAMH, ECIIH HX pazMephbl HpeBbimaroT 107 m;
4) nrobas yacTuia o0nagaeT Hapsay C KOPIYCKYJISIPHBIMH, TAK)Ke U BOJTHOBBIMU CBOHCTBAMU;
5) BosHBI 11000 TPUPOABI 00IaAAI0T, B TOM WIIM HHOW CTENEHHU, KOPITYCKYISIPHBIMU CBOMCTBAMHU.

. h
17. VI3 cooTHOIIEHNS HEONPEIENIEHHOCTEH Ul KOOPAMHAT U UMITYJIbCOB (Hanpumep, Ax-Ap, > py
V4

) cnenyer:
1) ecnu MUKpOUYACTHIIA HAXOAUTCS B COCTOSIHMM C JIOCTATOYHO TOYHBIM 3HAYCHHUEM KOOPIUHATHI

(AX—)O), TO COOTBECTCTBYIOIIAAd MPOCKLUA €€ HMIIYJbCa B 3TOM COCTOSSHMH OKa3bIBACTCsA

COBEpILCHO Heonpe/eneHHol (Ap, — ), 1 HA00OPOT;

2) MUKpOYacTUIla HaXOAMUTCA B COCTOSIHUM, KOIJda HU €€ KOOPJIMHATy, HHU COOTBETCTBYIOLIYIO
IPOEKIHIO €€ UMITYJIbCA TOYHO ONPEETUTh HEeNlb3s;

3) eciii MUKpOYacTULa HAXOAUTCA B COCTOSIHUU C TOUHBIM 3HAUEHWEM KOOPJIUHATHI, TO U 3HAYCHUE
COOTBETCTBYIOLIEH MMPOEKLUH €€ UMITYJIbCA B 3TOM COCTOSIHUU MOXHO TOYHO ONPEAEIIHTS;

4) yTo yactuia o0aa1aeT OJHOBPEMEHHO KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU;

5) 4TO YacTHUIla HE MOXKET OJJHOBPEMEHHO 00J1a/1aTh KOPIYCKYISIPHBIMU U BOJTHOBBIMU CBOWCTBaMH.
18. ®usnyeckuit cMbICa BOJIHOBON (QYHKIUH (7 - QYHKIMH), ONMCHIBAIOIIEH COCTOSTHHE YaCTHIIbI
COCTOMT B TOM UTO:

1) 3HaueHne BOJIHOBOM ()YHKIIMH PaBHO BEPOSTHOCTU HAXOXKICHHS YAaCTULBI B dJEMEHTE o0bema
dV B MOMEHT BPEMEHH ! .

2) BonHOBass (QYHKIUS ONpENeNsieT IOJOKEHWE YacTUIbl B MPOCTPAHCTBE B JaHHBIH MOMEHT
BPEMEHH 1.

3) xBaapaT MOJyJIsl BOJHOBOW ()YHKIIMU paBEH OTHOILEHHIO BEPOATHOCTH HAXOXKJIEHHs YaCTHUIIbI B
masiom ooseme dV K 3ToMy 00beMy (TTIOTHOCTH BEPOSITHOCTH);

4) 3Has BOJHOBYIO (DYHKIMIO, MOXXHO OIpPENETUTh TPAGKTOPUIO JBH)KEHUS 4YacTUIBl B
MIPOCTPAHCTBE;

5) HeT oTBeTA.

19. Kakoe n3 yTBepKaeHuUN sABIsAE€TCA BEpHBIM. Y paBHeHue [lIpeaunrepa
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1) cTporo noka3siBaeTcss MaTEMAaTUUECKUMU METOJAMU;

2) UMEeT peryispHOe pelieHre PH JIIOOBIX 3HAYCHUIX mapaMerpa E (TTOJHOW YHEPTUU YaCTHIIH);
3) HCTIONB3YIOTCS TOJIBKO JUIS pEIIeHUs 3a7ayd 00 SHEPreTHYECKUX YPOBHSAX DJIEKTPOHA B aTome
BOJI0pPO/IA;

4) nocTynupyeTcs Tak ke, Kak B KJIJACCHYECKON MEXaHUKE MOCTYIUPYETCsl BTOpoi 3akoH HeroToHa.
20. Kakoe u3 mpuBEIEHHBIX YTBEp)KIEHUMN sBIseTcs] HeBepHbIM. COOCTBEHHBI MEXaHWYECKUI

MOMEHT UMITyJbca (CIMH) L 37eKTpoHa:

1) BBeaeH miis oObsicHeHus onbiToB [llTepHa m ['epinaxa mo pacmienaeHuto yY3KOTO MydKa aTOMOB
BOJIOPO/Ia B CUJIBHO HEOJHOPOIHOM MarHUTHOM IOJIE;

2) 3TO BHYTpEHHEE HEOTHEMIIEMOE CBOMCTBO 3JIEKTPOHA, MMOAOOHO €ro 3apsay U Macce;

3) KBaHTOBAs BEJIMYMHA, HE UMEIOIAsl KJACCUUECKOTO aHaJlora;



4) kBaHTyeTCs 110 3aKoHy L =7, fs(s +1), rae s - CHMHOBOE KBAHTOBOE YHCJIO;

5) ecTb BeIMYMHA CKAJIAPHASL.
21. YTBepxkIeHHE: «B OJHOM M TOM K€ aTOME HE MOXET ObITh 0oyiee OJHOrO 3JIEKTPOHA C
OJIMHAaKOBBIM HaOOpPOM YeThIpeX KBAaHTOBBIX YHCEI 71, | , m; U m, » NpeacTaBiIseT co00i?
1) Bropoii noctynar bopa;  2) npunuun Ilaynu;  3)runoresy ne bpoiins;
4) runotesy Ilnanka; 5) NpUHLIMIT HEPA3IUYMMOCTH TOKAECCTBEHHBIX YACTHLI.
22. SInpo aTOMOB Y U30TOIIOB OJJHOT'O U TOTO K€ 3JIEMEHTA CoepKar?
1) oaMHAKOBOE YKMCIIO0 HEMTPOHOB, HO PA3JIMYHOE YHCIIO IPOTOHOB;
2) 0OIMHAKOBOE YMCJIO IPOTOHOB, HO PA3JIMUHOE YUCIIO HEUTPOHOB;
3) KOJIMYECTBO HEUTPOHOB PABHO KOJUYECTBY IPOTOHOB;
4) 0AMHAKOBOE YHCJIO AIEKTPOHOB;
5) pa3aMyYHOE YHCIIO 3JIEKTPOHOB.
23. Kakue yTBepk/A€HUs Ul SHEPTUU CBS3U pa ABISAIOTCS BEPHBIMU?
a) PHEprus CBS3U fApa paBHA TOM SHEPruu, KOTopas BbLAEISAETCS NpU 0Opa3oBaHUU sijpa U3
OTJIEIbHBIX YACTHII;
0) sHeprusi CBsI3M sAApa — 3TO SHEpPrus, HeoOXoaumasl JUIsl IMOJIHOTO pacLIeIUICHHUs sJipa Ha
OT/I€JIAHHBIC YaCTHUIIbI (HYKIJIOHBI);
B) BHEPIrUs CBS3M si/ipa paBHA TOW SHEPIrUU, KOTOpast MOTJIOIIASTCs IPU CUHTE3E sAApa.
1) TonpKO yTBEpXKIEHUE a); 2) TOIBKO YTBEpKIAEHHE 0); 3) TOJIBKO YTBEPKJIEHUE B);
4) yrtBepxkneHus a) u0);  5) yrBepxaeHus 0) U B);
24. ledekt Macchl siapa 3T0:
1) BenM4MHA Pa3HOCTU CYMM MAacC BCEX HYKJIOHOB U 00OPa30BaHHOI'O U3 HUX aTOMHOTO $JIpa;
2) OTHOUIEHHE MEXIy CyMMapHON Maccoil HyKJIOHOB, HE CBS3aHHBIX MEXIY COOOW, U CyMMapHOI
Maccoil Tex e HyKJIOHOB, CBSI3aHHBIX MEX]y COOOM B sipe aToMa;
3) BenMuMHA, HA KOTOPYIO BO3pAcTaeT Macca BCEX HYKJIOHOB MPH O0Opa30BaHMM U3 HUX aTOMHOTO
A1pa;
4) pa3HOCTh MEXKAY CYMMapHOM Maccoll HEHUTPOHOB U CyMMapHOM Maccoll TMPOTOHOB,
coJiepKaluxcs B ApE;
5) pacuieruieHue sapa Ha OTAENbHbIE HYKJIOHBI.
25. Kakast u3 npuBeeHHbIX (POpMYIT OMMCHIBAET OCHOBHOM 3aKOH PaJIMOAKTUBHOTO pacnaja?
p n=nge ™M gy J=ge™ 3y NeNpes gy 1, =120 )
5 A
a=AN,-e”
26. Kakoii 3apsi1 UMEIOT ¢ — yacTHlla, [ —4acTulia U y — U3jyuyeHue?
1) a—yvactuna — NOJOXKHUTEIbHBIN;, [ —4acTUlla — OTPULATENbHBIN; » —HU3Iy4eHUE HEe HMeeT
3apsja;
2) a—yactunia — OTPHIATENbHBIN; [ —dYacTUlla — MOJOXKUTEIbHBIN; y —HU3ydyeHHEe HE HMEEeT
3apsja;
3) a¢—vactuna — He uMeeT 3apsAa; [ —dvacTUlla — OTPULATENbHBIH; Y —HU3IydeHHe -
MIOJIOKUTEIbHBIN;
4) o¢— wyactulla — TOJOXHUTEIbHBIN; [ —dYacTulla — HE HMeeT 3apsjia; Jy —U3NydeHue -
OTpPHULATENBHBIN;
5) a— yacTula — NOJIOKUTENbHBIN; [ — YacTHIa M y —U3JIydeHHUe - He UMEeT 3apsia;

27. Kakue siiepHbIE POLIECCHI IPUBOJAT K CTPYKTYPHOM MEPECTPOMKE A1Ep aTOMOB, a KaKue HeT?
1) a—, f— pacnaa HEe U3MEHSAIOT COCTAB s/Ipa, ¥ — U3IMyYCHHUE — U3MEHSIET;

2) a—pacnag u y —u3ydyeHUe U3MEHSIOT COCTaB siApa; [ — pacmaj HeT;,
3) f—pacnagu y —u3lydyeHHE U3MEHSIOT COCTaB siipa; & — pachaj HerT;
4) a—, [ — pacnaja U3MEHSIOT COCTaB si/ipa, ¥ — U3IydEeHUE — HeT;



5) a—, p— pacnag U y— U3Iy4EHHE U3MEHSIOT COCTaB S/pa;

28. Kakue peakuu Ha3bIBalOTCA AEPHBIMU?

1) peakiuu, Mpu KOTOPHIX AP0 MOTJIOMIAIOT SHEPTHUIO;

2) peakuuu, Ipu KOTOPBIX PO UCIIYCKAIOT SHEPTHUIO;

3) npeBpalleHHsl aTOMHBIX sIep IPU B3aUMOAEHCTBUM UX C AJIEMEHTAapHBIMHU YacTULIAMU WJIU JIpYT
C Apyrom;

4) BepHBI BCe ONpeeNIeHUs JaHHbIE B MyHKTax 1-3;

5) cpenu naHHBIX ONpeAeNIeHU HET BEPHOTO.

29. Jlns mpoTeKaHUs YIPABIIIEMOH sIIEpHON [EMHOW peakuy HeoO0X0auMO, YTOOBI KO (HUIIUEHT
pPa3MHOXKEHHUS HEUTPOHOB OBLI:

1) 6onbiie 1; 2) paBen 1; 3) menbiue 1; 4) mensie 10;

KO3 UIMEHT pa3MHOKEHUS HEUTPOHOB MOXKET MPUHUMATD JIH000€ 3HaYCHHE.

30. SnepHble peaklUuMu CUHTE3a JIETKUX AJEP aTOMOB Ha3bIBAIOTCS TEPMOSAECPHBIMH, IIOTOMY UTO
OHH BO3MOYHBI:

IIPU HU3KUX TEMIEpATypax;

IIPU BBICOKUX TeMIepaTypax (Iopsaka 10° - 10° K);

IIpU CBEPXHU3KUX TeMieparypax (nopszaka 0,01 — 0,1 K);

IIPU CBEPXBBICOKUX TEMIIEpaTypax (Mopsiika 10— 10’ K);

[IpU TEMIIEpATypax, YKa3aHHbIX B YHKTax 2) U 4).

4. METOJIUYECKHUE MATEPUAJIbI, OMNPEJEJSAIONIUE IPOILELYPHI
OLIEHUBAHMS 3HAHMM, VYMEHHWH, HABBIKOB MW (WJIH) OINBITA
JIESITEJBHOCTH, XAPAKTEPU3YIOIIUX STAIBI ®OPMUPOBAHUSA
KOMIIETEHIIUI

Jlekuuu OLEHUBAIOTCA MO IOCEIaeMOCTH, AKTUBHOCTH, YMEHMIO BBIJCJIUTH TJIABHYIO
MBICJIb.

JlaGoparopHble 3aHATHS OLIEHUBAIOTCS IO CAMOCTOSITEILHOCTH BBINOJIHEHUS pPabOThI,
IPaMOTHOCTH B 0()OPMIIEHUH, TPABUIBHOCTH BBITTOJIHEHHUS.

CaMocrosiTenbHasi paboTa OIEHUBAETCSI MO KaueCTBY M KOJMYECTBY BBIIOJIHEHHBIX
JIOMAIIIHUX WIM KOHTPOJBHBIX PabOT, IPaMOTHOCTU B O(hOPMIIEHUH, TPABUIBHOCTH BBIMOJIHEHHUSL.

[IpomexyTouHas aTTecTalys IPOBOIUTCS B OopMeE 3a4eTa U 3K3aMeHa.

Jlns monydyeHMs 3adeTa M 3K3aMeHa CTYJIEHT OYHOM (opMbl 0Oy4deHHs JOJDKEH B TEUEHHE
ceMecTpa aKTUBHO MOCEIIATh JEKIUU U IPUHUMATh y4acThe B 00CYK/IEHUU BOIPOCOB KacaroIINUXCs
M3y4aeMOM TEMBbI, BBIIOJHUTH U 3AIUTUTH OTYETHI 110 IPAKTUYECKUM 3aHATHUSIM.

Jlyig mostydeHus: 3a4eTa U SK3aMeHa CTYJIEHT 3a04HOU (opMbl 0OydeHHS JT0JDKEH HalucaTrh
KOHTPOJIbHYIO PabOTy, aKTUBHO MOCEIATh JIEKIUH 1 IPUHUMATh y4acTUe B 00CYX/IEHUHU BOIIPOCOB
KaCalolUXCsl U3y4aeMON TeMbl, BBIIIOJIHUTD U 3alIUTUTh OTYETHI MO MPAKTUYECKUM 3aHATHSIM.

Kputepun oneHku 3adeta M 3K3aMEHa MOTYT OBbITh MOJY4YeHbI B TECTOBOW (opme:
KOJINYECTBO  OaJyIoB WM  yIOBJIETBOPUTEIBHO, XOpOWIO, OTIMYHO. s  modydeHus
COOTBETCTBYIOILIEH OLICHKM Ha 3a4€T€ U DK3aMEHE M0 KypCY MCIOJIb3YETCsl HAKOIUTENbHAs CUCTEMA
OabHO-pEUTHUHIOBOM pabOTHI CTYAEHTOB. MTOroBas oreHka CKJIaapIBaeTCs U3 CyMMBbI OalljIoOB MU
OLICHOK, TOJIyYE€HHBIX 1O BCEM pa3lielaM Kypca U CyMMbl OajUIOB TOJYYEHHOM Ha 3aueTe |
JK3aMEHe.

Tabnuma 4.1 - Kputepuu OleHKH ypOBHS 3HAHWUW CTYJEHTOB C MCIOJb30BaHUEM TECTa Ha
3a4eTe WM IK3aMEHE MO0 y4eOHOU MUCIUILINHE

OueHka XapaKTepuUCTUKKN OTBETA CTYAEHTa

OTAnyHo 86-100 % npaBUNbHbLIX OTBETOB

Xopowo 71-85 %
YaoBnetsopuTesibHO 51-70%




HeypoBnetsoputenbHoO MeHee 51 %

OneHka  «3a4T€HO»  COOTBETCTBYET  KPUTEPUSAM  OICGHOK  OT  «OTIMYHO»  JI0
«YAOBIETBOPUTEIHHOY.

OreHKa «HE 3a4T€HO0Y» COOTBETCTBYET KPUTEPHUIO OLIEHKHU «HE YIOBJIECTBOPUTEIHHON.

KonnuectBo 0amioB W OIEHKAa HEYJOBJIETBOPUTEILHO, YAOBIETBOPUTEILHO, XOPOIIO,
OTJIMYHO ONPEACINSAIOTCS MPOTPAMMHBIMU CPEJACTBAMU IO KOJUYECTBY IMPABHIBHBIX OTBETOB K
KOJIMYECTBY CIy4ailHO BEIOpAaHHBIX BOIIPOCOB.

Kpurepru onieHuBaHMsI KOMIETEHIIUH CIETyIOIHE:

1. OTtBeThl HMEIOT IMOJIHBIE pemieHus (C TpaBWIBHBIM OTBeToM). MX copepxaHue
CBHUJICTEIILCTBYET 00 yBEpEHHBIX 3HAHMAX OOydaromerocs HM O €ro YMEHHH pemaTh
npodeCCHOHANIbHBIC 33J1a4H, OLICHUBACTCS B 5 0a/I0B (OTJIMYHO);

2. bonee 75 % OTBETOB HUMEIOT IIOJIHBIE pelIeHUs (C IpPaBWIbBHBIM OTBeTOM). Mx
COJIep’)KaHUE CBHJIETENBCTBYET O JOCTATOUHBIX 3HAHUSAX OOYYAIOLIErocs M €ro yYMEHHH pellaTh
npodeccuoHalIbHBIC 3a/1a4u — 4 Oaiia (Xopolo);

3. He menee 50 % OTBETOB MMEIOT MOJIHBIE pelIeHUs (C MpaBWIbHBIM OTBEeTOM). Ux
COJIepKaHNWE CBHUJCTEIBCTBYET OO0 YIOBJIECTBOPUTENBHBIX 3HAHUAX OOydJaromerocs M O €ro
OTPaHMYEHHOM YMEHHUHU pellaTh MNpoQecCHOHANbHBIE 3aJauld, COOTBETCTBYIOIIME €ro Oymyiiei
kB (pukanmu — 3 6ayuta (yI0BICTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pelHICHHs] C TMPaBUIBHBIM OTBeTOM. WX conepikaHue
CBUJICTEIILCTBYET O CJAa0BIX 3HAHWSAX OOydaromerocs ©M O €ero He YMEHHH pemaTh
npodeccuoHanpHble 3a/1a4K — 2 6aia (HeyI0BIETBOPUTEIBHO).



