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

B pesynaprare ocBoenuss OIIOII mo nampaBinenutro moarotoBku 35.03.01 Jlecnoe peno,
0o0ydJaromuicss JOMKEH OBIAACTh CIEAYIOMMMU pe3ylibTaTaMd OOYYEeHUS 1O JTUCIUILINHE

«Duzukay:

Tabmuma 1.1 — TpeboBaHus K pe3yabTaTaM OCBOCHUS JUCITUTUIMHBI

KOI[ 1 HAMMCHOBAHUC

Kon u
UHUKaTOpa [lepeueHb IAHUPYEMBIX PE3yIbTaTOB O0YUEHHS
HalMEHOBaHHE A P P by pe3y yi
JOCTHKEHUS 0 IUCLMIUINHE
KOMIIETEHIIUH
KOMIIETCHIINH
3namo: pa3nuuHble CIOCOOBI PELICHUs 3a/ad,
aHAIM3UPOBATh 33/1ady, BBIJIEAA ee 0a30BbIe
VK-1 Crocoben cocrasysronye. OcymecTBiseT JeKOMIO3UIUIO
OCYLIECTBIIATh ‘;imaqﬂ'
romck, kpurmaeckmii | Y K-1.3 Memg. HAaXOJHTh anMeHeng pa3INYHBIX
AHAII3 1 CHHTE3 AHammupyer CIIOCcO0O0B peleHus 3a1a4 B 061acti Gusnkwy,

uH(popMaluuy,
MIPUMEHSTh
CUCTEMHBIN ITOJIXO/T
JUISL pELIeHUs
IMOCTaBJICHHBIX 33124

3aJ1auy, BBIICIISAS €€
0a3oBbIe
COCTaBJISIOLINE.
OcymuiecTBiseT
JEKOMIIO3HITUIO
3aJlauH.

aHaAJIM3UPOBATh 33/1a4y, BbIAETsS ee 0a30BbIe
cocrapiisitonue. OCyIecTBISCT JEKOMITO3UITHIO
3a/1auH.

Bnadems: ciocoOHOCTHIO TPUMEHSATH

pa3IMYHBIC BAPUAHTHI PELICHUS 3a/1a4 B 00JIaCTH
(U3MKH, aHATM3UPOBATH 33144y, BBIJCISS €€
0azoBble cocTaBistomue. OCyIecTBIsIeT
JEKOMITO3UIIHIO 3aJauH.

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

Tabmuuna 2.1 — [lokazaTenu M KpUTEpUH ONpENEieHUs YpPOBHS C(HOPMUPOBAHHOCTH
KOMIETEHIUH (MHTErpupOBaHHAas OLIEHKA YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHITHI)

Konn Oruenka ypoBHS CPOPMUPOBAHHOCTH

HalMEHOBaH

ue [Inanupyemsl
HHAWKaTopa | € pE3yJbTaTbl | HEYAOBIICTBO OBJICTBOPHUT
)IOCTI/DKeHI:Is{ E6y};eHHs{ };f”[FeJ'IBHO e eJILHO b XOpOLIo OTJIMHHO
KOMITETEHIIH

"
VYK-1.3 3uamo: YpoBeHb MunumansHo | YpoBeHb YpoBeHb
PaccmatpuB | paznuuHbie 3HaHUM MO JIOMYCTUMBIA | 3HAHUU TTO 3HAHUM 1O
aer CIOCOOBI UCIOJIb30BaHU | YPOBEHb UCIOJb30BAHU | UCIOJIB30BAHU
BO3MOXKHBIE | pEIICHUS 10 Pa3NUYHBIX | 3HAHWH 1O 10 PA3JINIHBIX 10 PA3INIHBIX
BapUaHTHI 3ajady, Croco0oB UCITOJIb30BaHU | CIIOCOOOB C1oco0oB
peleHus aHAJIM3UPOBAT | pELICHUS 10 Pa3IMYHBIX | PEIICHHUs 3aJa4 | PEeLICHUS
3a1a4u, b 3a/1a4y, 3a/1a4 B c1oco0oB B o0JIacTH 3a51a4 B
OLICHMBAs UX | BBIIEIISS €€ oOJactu perieHus (bus3uku B o0OJactu
JIOCTOMHCTBA | 6a30BbIC (Gu3MKK HIDKE | 3a]1a4 B o0beMe, ¢bu3uKu B




u
HCOOCTAaTKU

COCTaBJISIFOIIM | MUHUMAJIBHBI | 00JIaCTH COOTBETCTBYIO | 0OBEME,
e. X bu3uKu ieM COOTBETCTBYIO
OcymectBiisie | TpeOOBaHMM, | IOMYIIEHO nporpamme meM
T HUMEIIN MECTO MHOT'O IIOATOTOBKH, nporpamme
JIEKOMITO3HIIN | TPyOBIe HErpyObIX JOTTYIIEHO MMOATOTOBKH,
10 3aJ1a4H. OIIMOKH OIIHOOK I10 HECKOJIbKO OIIEHKa UX
OLCHKEC UX Herp}I6BIX JOCTOUHCTB U
JOCTOUHCTB U OH_II/I6OK 110 HEAO0CTAaTKOB
HCIOOCTAaTKOB OLCHKEC UX IIpOBCACHA
JIOCTOMHCTB H 0e3 ommbok
HCIOCTAaTKOB
Ymemos: IIpu pemwrennn | [Iponemoncrp | Ilpomemonctpu | IIpogemonctp
HaxXOIUTh CTaHAAPTHBIX HPOBAHbI POBaHbI BCE HUPOBAHLBI BCC
IMIPUMCHCHUC 3aaay 110 OCHOBHBIC OCHOBHBIC OCHOBHBIC
Pa3JIMIHBIX (1)I/I3I/IKG HEC YMCHUA YMCHU YMCHUA
CHOCO6OB MIpOACMOHCTP HaXO0OIUuTh HaXoJUuTh HaXOIUTh
PCUICHUA HUPOBAHBI IIPUMCHCHHC IIPUMCHCHUC IIPUMCHCHHEC
3a1a4 B YMCHHA Pa3IUNYHBIX Pa3IMIHBIX Pa3JIMYIHBIX
oOJactu HaxXOIAUTh BapUaHTOB BapUAHTOB BapUaHTOB
¢buznkwy, IIPUMEHEHHE | pelIeHUs peuieHus 3a1a4d | peneHus
AHAJIM3UPOBAT | Pa3JIMYHBIX 3a4a4 B B o0JIacTu 3a4a4 B
b 33124y, BapUaAHTOB obnactu ¢busukwy, obmactu
BBIACIISAA €€ peIICHUA (1)I/ISI/IKI/I, OLICHHUBAas Ux (1)I/I3I/IKI/I,
6a30BI)Ie 3a/1a4 B OcHUBAA UX JOCTOMHCTBA U OLCHHUBasA Nx
COCTAaBJIAOIIN oOiacTu JOCTOMHCTBA HCOOCTAaTKU, AJOCTOMHCTBA
c. (1)I/ISI/IKI/I, M HCOOCTATKHU, | pCHICHBI BCC 1 HEJOCTAaTKU,
OCYH_ICCTBJ'IHC OLCHHUBAaA Ux PCHICHBI OCHOBHBIC PCUICHEI BCC
T JOCTONMHCTBA TUIIOBBIC 3a1a4u C OCHOBHBIC
ACKOMITIO3U U 1 HEOOCTAaTKH, | 3aJa4H C HCFPY6BIMI/I 3aga4du C
0 3aJ1a4Hu. MMEIIM MECTO | HeTpyObIMU OIIMOKaMH, OTJIeTIbHBIMU
FPY6BIC OIJ_II/I6K21MI/I, BBITIOJTHCHBI BC€ | HECYIICCTBCH
OHII/I6KI/I BBITIOJTHCHBI 3a1aHUA B HBIMHA
BCC 3a1aHUA, IIOJTHOM HEJ04YCTaMU,
HO HE B o0beMe, HO BBITIOJTHCHBI
IIOJTHOM HCKOTOPLBIC C BC€ 3a1aHUA B
o0BeMe HEaouYCcTaMu IIOJITHOM
o0beme
Bnaaoemu: IIpu pemennn Nwmeercs IIponemonctpupoB | IIponemoHcTpup
CIIOCOBHOCTE CTaHJAPTHBIX MHHHAMAJIbHBIN aHbl 0a30BbBIE OBaHBI HABBIKH
10 TIPHMEHSTb 3a/1a4 B 00J1acTi | HabOp HABBIKOB HaBBIKHU TIO 10 CITIOCOOHOCTH
¢u3nKy He 10 CLIOCOOHOCTH | CTIOCOOHOCTH HIPUMEHSITh
PasIMIHBIC IIPOJIEMOHCTPUPO | PUMEHSTH [IPUMEHATH pasIn4HbIE
BapHUaHTbI BaHbI 0a30BbIE pa3IUYHbIC pa3IrYHbIC CIOCOOBI
pelieHus HaBBIKH TI0 CIIOCOOBI ISt CIOCOOBI PEIICHHS | PeIIeHUs
3a71a4 B CIOCOOHOCTH petieHust [IPU PELICHUH HECTaHAPTHBIX
0GIACTH MIPUMEHSTh CTaH/IaPTHBIX CTaH/IAPTHBIX 3aja4 B 00JacTH
pazaudHble 3a/a4 B 00JIaCTH | 3aj7a4 B 00JacTH ¢usuku, 6e3
uzukn, BAPUAHTEI busuku ¢ (busvku ¢ OIUOOK U
AHAJIIU3UPOBAT | perueHust, npu HEKOTOPBIMU HEKOTOPBIMH HEJ0YETOB
b 337134y, OLIEHKE UX He0YeTaMH TI0 HEI0YeTaMHu 10 MpoBecHa
BBIIEIIAS e JOCTOWUHCTB U OIICHUBAHMIO UX | OLICHUBAHHUIO UX OIICHKA MX
6a30BEIC HEIOCTATKOB JIOCTOWHCTB H JOCTOHUHCTB U JTIOCTOMHCTB H
HMEIIH MECTO HEIOCTATKOB HEIOCTATKOB HEI0YETOB
COCTAaBIAIOIN | rpyGpie ommOKH

c.




Ocymectnisie
T
JIEKOMIIO3HIIH
10 3a/1a4H.

Onucanue mKanbl OLEHUBAHUS

1. OLIGHKa «HCYOOBJICTBOPUTCIILHO» CTABUTCA CTYACHTY, HC OBJAJACBIICMY HHU OJHHUM H3
3JIEMEHTOB KOMIIETEHIUH, T.. OOHApYXKHUBIIEMY CYIIECTBEHHbIE MPOOENbl B 3HAHUUM OCHOBHOI'O
IPOTPaAaMMHOT0 MaTepualia o JUCUUIUIMHE (TIPAKTHKE), JOMYCTHBILIEMY IPUHIUIHAILHBIE OIMIMOKU
IIPY IPUMEHEHNU TEOPETUUECKUX 3HaHUI, KOTOPbIE HE O3BOJISIOT EMY ITPOAOKUTH 00yUYEeHUE UITH
OPUCTYNUTh K MPAKTUUYECKOW JEATENbHOCTH O€3 JONOJHUTEIbHON NOJIrOTOBKU 110 JaHHON
JUCLIUIUIMHE.

2. OIIGHKa «YAOBJICTBOPUTCIIBHO»  CTABUTCA CTYACHTY, OBJIAACBIIEMY  DJICMCHTaMHU
KOMIIETEHIIUM «3HaTb», T.€. IMPOSBUBIIEMY 3HAaHUS OCHOBHOIO IPOrPaMMHOI0 Marepuaia IIo
JUCLUIUIMHE (TPaKTUKE) B 00beMe, HEOOXOIMMOM ISl TTOCJIEAYIOIIEro 00y4eHUs U MPEICTOSIILEH
IOPAaKTUYECKOM JEATeNbHOCTH, 3HAKOMOMY C OCHOBHOM pEKOMEHJOBAaHHOW JIMTEpaTypoOH,
JIOITyCTUBIIIEMY HETOYHOCTH B OTBETE Ha 9K3aMEHE, HO B OCHOBHOM 00JIaAaf0IIeMy HEOOX0IMMBIMU
3HAHUSMM U1 UX YCTPaHEHUs! IPU KOPPEKTHUPOBKE CO CTOPOHBI SK3aMEHATOPA.

3. OHGHKa «XO0pomo» CTABUTCA CTYACHTY, OBJIAACBUHICMY 3JICMCHTAMU KOMIICTCHLIUHN «3HATH» U
«yMETb», NPOSIBUBIIEMY IOJHOE 3HAHHWE NMPOrPaMMHOI0 MaTepuasa M0 JUCLUILIMHE (IIPaKTHKE),
OCBOUBILEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JINTEPATYpy, OOHAPYKUBILIEMY CTaOMJIbHBII XapakTep
3HaHUN U yMEHUH U CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY NMPHUMEHEHHIO U OOHOBJICHHIO B XOJ€
HOCJIETYIOEro 00Y4EeHUs ¥ IPAKTUYECKON EATEIIbHOCTH.

4. OneHka «OTIMYHO» CTABUTCS CTYACHTY, OBJIAJIEBUIEMY 2JIEMEHTAMH KOMIIETEHLIUN «3HATh»,
«YMCTb» H «BJIAACTb», IMPOABUBHIEMY BCCCTOPOHHUC U FJ'Iy6OKI/Ie 3HAaHUA HOPOrpaMMHOIO
MaTepHaia o AMCUUIUINHE (IPAaKTUKE), OCBOMBIIEMY OCHOBHYIO U JIOMIOJHUTENIBHYIO JIUTEPATYPY,
06H21py>KI/IBHIGMy TBOPYCCKUC CHOCOOHOCTH B IIOHUMAaHWH, H3JIO0KCHUHU W MPAKTUICCKOM
MCIIOJIb30BaHNN YCBOEHHBIX 3HAHUM.

5. OmeHka «3a4T€HO» COOTBETCTBYET KPHUTEPHUAM OLIGHOK OT  «OTJIUYHO» 1O
«YAOBIIETBOPUTEILHOY.

6. OLeHKa «HE 3a4TE€HO» COOTBETCTBYET KPUTEPHIO OLICHKH «HEYI0BIETBOPUTEIBLHOY.

3. TUHNOBBIE KOHTPOJIBHBIE 3AJAHUA WJIN HWHBIE MATEPHUAJIbBI,
HEOBXOJIUMBIE J1JIs1 OIIEHKHA 3HAHI/II71, YMEHHﬁ, HABBIKOB U (MJIN) OIIBITA
JAEATEJBHOCTU, XAPAKTEPU3YIOILIUX 3TAIIbI OOPMHUPOBAHUA
KOMHETEHHI/II?I B ITPOILIECCE OCBOEHMUA OBPA3OBATEJBHOM [TPOTPAMMBI
Tabnmumna 3.1 — TumnoBble KOHTPOJIbHBIE 3a/laHUs COOTHECEHHBIE C WHAMKATOPAMH JOCTHIKEHUS
KOMIIETEHITHI

WNHaukaTop AOCTUKEHUS KOMIIETEHITUT Ne 3aganmii (BompocoB, OMIIETOB, TECTOB U
Ip.) AJIsl OLIEHKH Pe3yJIbTaTOB 00YUYEeHHUs 110
COOTHECEHHOMY MHANKATOPY AOCTHUKEHUS
KOMITETCHITH

Mexanuka: Bonpocsl — 6,9,12,21,25,26

VK-1.1

TepmoanHaMuka U MonekynspHas pusmka:
Ananusupyer 3ajgady, Bblaenss ee 0a3oBble

Borpocsl — 2-5,10,13,21
COCTAaBJISIOLIHE. OcymecTBisier

DJIEKTPOMAarHeTH3M: BOMPOCHI: BOMPOCHI —
1,14,15,21,22
DJIEKTPOMAarHUTHbIE KOJIOaHUs U BOJHBIL:

JACKOMITIO3UIIUIO 3aaa4u




Bomnpockl — 1,12
Onruka: Bonpocs — 2,14,15,19

3.2. Borpochl 1Jisi CAMOKOHTPOJISI M OATOTOBKH K IIPOMEKYTOYHOMY KOHTPOJII0

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. ®usuka u ee cBA3b C IPYTUMH CIIELUATBHOCTIMHU.

2. Kunematuka, ee OCHOBHbIE NOHATUA. CpelHsAsS 1 MTHOBEHHAs! CKOPOCTH U YCKOPEHHS.

3. HopmanpHO€ M TaHI€HIMAIbHOE YCKOPEHHS U ONMCAHME C HUX IOMOIIBIO JPYIHMe€ BHJIbI
JBUKCHUS.

4. BpamareinbHoe JABM)KEHUE. YTIJIOBas CKOpOCTb M YIjaoBoe YyckopeHue. CBA3b Mexay
JUMHEHHBIMU U YTIIOBBIMU BEJITMYUHAMHU.

Kunemaruka tBepaoro tena. Jlunamuka nocrynarenbHoro apuxenus. Cuna. Macca.

3akonbl HproToHa.

3amMKHyTasi MEXaHUYECKas CUCTeMa. 3aKOH COXPaHEHUS UMITYJIbCa.

[enTp Macc.

9. JluHamuKka BpaliareiabHOro ABMKEHHS.. MOMEHT CUIIBI.

10. MowmenTt unepuun. Teopema llteitHepa.

11. MomeHT umnyibca.

12. OcHOBHOE ypaBHEHHE JMHAMUKHM BpALIATEIbHOIO JBMKEHUSA. 3aKOH COXpPAaHEHHMs MOMEHTa
UMITyJIbCa.

13. I'nmaBHBIE OCH MOMEHTA HHEPLMHU. | HpoCcKoIL.

14. DOueprus u pabora. Pabora mpu moctynareapbHOM JBHKeHUHU. PaboTa mpu BpalaTelbHOM
JBUKCHHH.

15. Kunernueckas sHEprusl.

16. Teopema 0 KHHETUYECKON SHEPTUN.

17. Teopema Kenwra.

18. Cunosoe none. KoncepBarusHbsle cuiibl. [loTeHIIManbHas 3HEprusl.

19. TlorenuuanbHas sHEPrUs 1e(POPMUPOBAHHON MPYKUHBI.

20. I'paBuTalniOHHas NOTEHLMAIbHAS SHEPTUS.

21. 3aKoH COXpaHEHUs MEXaHUUYECKON SHEPIUH.

22. TlpuHuun otHocutenbHocTH [anmunes. IlpeoOpasoBanus [anunes. Popmyna ciaoxeHHs
CKOpOCTEH. Y CKOpEeHHe.

23. TloctynaThl crienualbHOW Teopuu OTHocUTenbHOCTH. IIpeobGpazoBanus Jlopenua. CnenctBus
npeoOpa3oBanus JlopeHma.

24. DneMeHTHI peIsTUBUCTCKON AMHAMHUKU. B3aMOCBA3b MEX Ty SHEPIUEN U MACCOM.

25. 3axoH BceMupHoro tsarorenus. Bec. HeecomocTs.

26. 3axonsl Kemepa.

27. WUckyccTBeHHbIE clTyTHUKN 3eMiu. KocMuueckne CKkopocTH.

28. PeakTuBHOE BMXEHUE. Y paBHEHHE MeEMepCcKoro.

29. 3anmauu [{nonkoBCKOTO.

30. AOCOIIIOTHO yIIpyroe u abCoNIOTHO HEYIPYroe CTOJKHOBEHUSI.

31. Cuna tpenus. Tpenue nokos. TpeHHE CKOIbKEHHE

PN

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

1. OcnoBbl MosekynsipHOU (usnku. Atom. Temmneparypa.

2. HWneanwHblii ra3. 3akonsl boina-Mapuotra, I'eit-JIroccaka, llapns. YpaBuenne MenneneeBa —
Knaneiipona.

3. OCHOBHbIE YPaBHEHHSI MOJIEKYJISIPHO-KNHETUYECKON TEOPUH.

4. @wusuyeckuil cMbica Temieparypsl. Uucino ABoraapo. 3akoH JlanbToHa.

5. PaBHOMepHOE pacnpeneneHrne 3HePruy 1o CTENEeHIM CBOOOIbI MOJIEKYJI.



6. BHyTpeHHSs1 SHEPTUsI CUCTEMBI.

7. Ilpomueccel nepeHoca: quddys3usi, BHyTpeHHEE TPEHHE, TETIONPOBOIHOCTD.

8. Crarucrtuyeckue 3aKoHbl. PacmpenerneHne MOJEKYJ IO CKOPOCTSAM. 3aKOH pacIpeieieHMs
Makcaena.

9. MHsmepenue ckopocteit monekyi. OnbiT LlITepHa.

10. 3akon pacnpenenenusi bonpimana. Ywucio Aorajapo. 3akoH pacnpenesieHuss Makceiia-
bonbumana.

11. Bapomerpuueckas hopmyia.

12. Jynmna cBobGomHoro mpoGera moinekyn. Koadduuuents: nudQys3un, BHYTPEHHErO TPEHUS,
TEIUIONPOBOAHOCTH.

13. Temo u pabota. 1 3aKOH TEPMOJMHAMUKH.

14. Pabota pacuiupeHus rasa.

15. N3oxopuueckuii npouecc. M3obapuueckuii npouecc. Ypasuenue P. Maiiepa.

16. M3oTrepMuueckuii mporecc.

17. Anmnabatmueckuii mporecc. YpasHenue [lyaccona.

18. Tlonmutuyeckue mporecc.

19. PaBHOBecHBIE U HEpaBHOBECHBIE TIpoliecchbl. OOpaTuMbie U HEOOPATUMBIE MPOIECCHI.

20. Kpyrosblie mporeccsl.

21. Huxn Kapno. KITJI nukna Kapso.

22. JIpuratenb BHYTPEHHETO CrOpaHus. XO0JIoAUIsHUKU. HarpeBaTenbHble HACOCHL.

23. Il 3aKOH TEpMOJAMHAMUKH.

24. DHTpoONUs U TEPMOJAMHAMUYECKAs BEPOSITHOCTD.

25. Bobluucnenue >HTPONUU ISl pA3JIMYHBIX MTPOIIECCOB.

26. PeanbHbll Ta3bl.

27. TeopeTuueckue U30TEPMbI PEATbHOTO ra3a.

28. DKclepuMEHTaJbHbIE H30TEpMBbl peanbHOro rasza. llepechllieHHBIM Tap U meperperas
KUJIKOCTb.

29. BuyTpeHHss 3HEprus peajbHOro rasa.

30. Dddext dxoynsa-Tomcona. CxxmkeHHe rasa.

3. 9JIEKTPUYECTBO U MATHETU3M (2 kypc, 1 cemecTp)

1.  Onexrpuueckuii 3apsa. CpolicTBa 3apsaa0B. 3akoH KynoHa.

2. HanpskeHHOCTb 3JEKTpPUYECKOro TMojs (TOYeUyHBIH 3aps], NPOBOJHUK, OECKOHEUHas
IUIOCKOCTB, chepa). [IpuHIMI Cynepno3uLnuu SJEKTPUIECKUX TOIEH.

3. TloTok BekTOpa 3nekTpuueckor nHAyKIMu. Teopema Octporpaackoro-I'aycca.

4. PaOora, coBepumiaemas NpH MEPEMELICHUH 3JIEKTPUUYECKOrO 3apsia B 3JIEKTPOCTATHUECKOM
nosie. [loTeHIman 31eKTpocTaTu4ecKoro mois.

5. CB43b MeXIy NOTEHLIMAJIOM U HANPSYKEHHOCTHIO. DKBUIIOTEHIIMAJIbHBIE TIOBEPXHOCTH.

6. HpeanbHble TPOBOJAHUKH B DJIEKTPUUECKOM TOJIE. DIEKTPUUECKas 3alIUTA.

7. OnekTpuyeckas  €MKOCTb  yeauHeHHoro  npoBoaHuka.  Kowgencaropel.  EmMkocTh
KOHJICHCATOPOB.

8. OHeprus 3apsHKEHHOIO TIPOBOJHMKA W DJHEprus KoHjeHcaTopa. IlnoTHocTs »sHeprum
3IEKTPUYECKOTO MOJIS.

9. Jluanextpuku B 3nekTpudeckoM node. IlonspHsie u HenossgspHble nudnekTpuku. [lomspuzanus
JTUDIIEKTPUKOB.

10. CBoGoaHble W cBs3aHHbIE 3apsaabl. OTHOCHUTENbHAS JUAJIEKTpUYECKas MPOHUIIAEMOCTh U
JTURJIEKTPUYECKasi BOCIPUUMYKBOCTh BEIIECTBA. DIEKTPETHI.

11. Cernerosnextpuku. [Ibe30amekrprueckuii 3¢hext. DHeprus NoaIpu30BaHHOTO TUAIIEKTPUKA.
12. Dnexrpuueckuii Tok. Cuia Toka. [InoTHOCTH TOKA.

13. VYcnosus cymecrBoBanus Toka. CtoponHue cuibl. 9J{C HCTOUHHKA TOKA.

14. OGoOmenHbIi 3akoH OMa 171 ydacTka mend. 3akoH Oma Jiist yuacTka menu. 3akon Oma st
3aMKHYTOU LICTIH.



15. 3akon Oma B muddepenunansuoit popme. 3akon J[xoynsa-Jlenma. 3akon Jlxoyns-Jlenna B
nuddepernranbHon hopme.

16. PasBerBnennsie nienu. [Ipasmia Kupxroda.

17. KoHTakTHas pa3HOCTb NOTEHIHANOB. TepmoanekTpuueckue sisienus. Tepmo D/C.

18. 3akonsl anexTponusa Papanes. DaekTpuyeckas IPOBOAUMOCTD )KUIKOCTEH.

19. DnexrponpoBogHocTh Ta3oB. HecamocTosiTenbHbld Tra3oBbI  paspsan. CaMOCTOATENIbHBIN
ra3oBBIN pa3psl.

20. MarnutHoe nojie. JIMHUM MarHUTHOM MHYKIIUH.

21. 3akon Amrmepa.

22. MarauTHoe 1oJje NOCTOSTHHOTO ToKa. 3akoH buo-Capapa-Jlamnaca.

23. MarHuTHOE 10Jie IPSIMOJIMHENHOIO IPOBOAHUKA C TOKOM, KpYrOBOT'O TOKA, COJIEHOUA.

24. Cuia B3aUMOJICUCTBHS ABYX NMPSAMOJIMHEHHBIX TPOBOIHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKA.

26. Pabora, coBepiiaeMasi Ipu MepeMeleHu MPOBOIHUKA C TOKOM B MAarHUTHOM II0JIE.

27. JIBWKeHUeE 3apsHKEHHBIX YacTUll B MarHuTHOM nojie. Cuia Jlopenna.

28. Dddext Xomnna.

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

1. DOnexTpoMarHuTHas UHAYKLUS.

2. DJEKTpUYECKUI TOK B BUTKE, IBHKYLIEMCS B OJHOPOJIHOM MAarHUTHOM IIOJIE.

3. SIBneHue caMOMHIYKIUH.

4. Tox B LenH IIpY €€ 3aMbIKAHUU U Pa3MbIKaHUU.

5. Bsaumnas unnykuus. Tpanchopmartop.

6. OHeprus MarHUTHOTO IOJISI AJIEKTPUUECKOTO TOKA.

7. MarauTHble MOMEHTBI 3JIEKTPOHOB M aTOMOB. ATOM B MarHuTHOM noJie. Teopema Jlapmopa.

8. /lmamarHeTMKH B OHOPOAHOM MarHUTHOM IIOJIE.

9. IlapamarHeTuku B OAHOPOJHOM MarHMUTHOM IOJIE€.

10. MarnuTHOE 10JIE B BEILIECTBE.

11. ®eppomarneTusm.

12. VYpaBHeHus Makcsemia.

13. T'apmoHunyeckue konedarenbHble ABMKEHHE (ympyrass MpyKHWHA, (U3NYECKUN MAasTHUK,
MaTeMaTHYECKUI MasTHHK).

14. CrnoxeHue rapMOHUYECKHX KOeOaHuM, HallpaBIEHHbBIX BJIOJIb OJTHOM MPSAMOA.

15. CnosxeHue B3aMMHO MEPIEHAUKYISIPHBIX KOJIeOaHHH.

16. 3aryxaromue KoaeOaHusl.

17. BeIHyXJI€HHbIE KOEOaHHUS.

18. KonebaTenbHblil KOHTYP.

19. Hesaryxaromue 371eKTpOMarHUTHbIE KOJICOaHusI.

20. 3aryxarolue 3JeKTPOMarHUTHBIE KOJIeOaHMUsI.

21. BoIHyX/1€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUs

22. BonHoBBIE mpoliecchl B ymnpyroi cpene. IlpomonbHble M momnepeuHble BONHBL. CKOpOCTh
pacrpoCcTpaHEHHs YIPYTMX BOJIH.

23. YpaBHeHue Oerymieit BOJHBL. ODHeprus BoJHBL JluddepeHnuanpHoe ypaBHEHHE BOJHOBOTO
JBUKECHUS.

24. DJeKTpOMarHuTHBIE BOJIHBI. HEKOTOpBIE CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

25. W3zny4yeHue 31€KTPOMarHUTHBIX BOJIH.

26. IlIxana >1€KTPOMarHUTHBIX BOJIH.

5. OIITUKA.(2 kypc, 2 cemecTp)

1. BosHoBas u KBaHTOBas TEOPUs CBETA.

2. 3aKkoHBI OTpa)X€HHs W mOpeloMiieHHs cBera. 3akoH CHemmyca. [lonHoe BHyTpeHHee
OTPa’KEHUE CBETA.



['eomeTpuueckas onTuka.

OnTuueckue npudopsl: pepakToMeTp, BOJOKOHHAS ONTHKA, CTEKIISIHHAS TpU3Ma.

ToHnkue nuH3bl. MUKPOCKOIL.

Unrepdepennus ceera. UuTepdepeHius cBeta U KOrepeHTHOCTb.

. Cnoco0Osl HabmoneHnus uarepdepenunu ceeta: onslT FOHra, 6uzepkana dpenens, Ounpuzma
Dpenerns.

8. HWHrepdepeHIus cBETa B TOHKUX TICHKAX.

9. Hurepdepomerpsl. [IpocBeTiaeHnEe ONTHKHY.

10. dudpakuus ceera. [Ipunuun I'olirenca-dpenens.

11. Meton 30H @peHens.

12. Iundpakunonnas pemierka. Judpakuus peHTIeHOBCKHX JIy4dei.

13. IlonsTue o ronorpadumu.

14. Ilonspusanus ceera. EcTecTBEHHBIN U MOJISIpU30BaHHBIN CBET. 3akoH Maittoca.

15. Tlonspusanus npu oTpaskeHUU U mpenoMieHnu. 3akoH bprocrepa.

16. Ilonspusanus npu ABOWHOM y4enperaomieHus. MIcKyccTBEHHOE JBOIHOE JTydenpenoMiIeHUE.
17. BpaieHue miockocTy nosipusanuu. EctecTBeHHOE BpallieHue.

18. Jucnepcust ceera. HopmanbHasi 1 aHOMallbHasi AUCIIEPCHUH.

19. Tlornomenue cBeta. 3akoH byrepa-JlambepTta. 3akon byrepa-JlamGepra-beepa.

20. Paccestnue cBera. 3akoH Panes.

21. Cxopoctb cBeta. OnbiT @u3o. OnbeiT MaiikenbCcoHa.

Nk W

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

1. TemnmoBoe mzmydenue. AbcomoTHO yepHoe Teno. 3akoHbl Kupxroda, Credana-bonpumana u
Buna. Ontuueckas nupoMeTpus.

2. ®opwmyna Panes-/xunca. @opmyna Buna. ['unoresa cBeToBbix kBaHTOB. @opmyra [lnanka.

3. ®oroapdexr. OcHoBHbIE 3aKOHBI (oTodPPexTa. YpaBHeHue DifHuTeriHa. POTOIIEMEHTH U
UX IPUMEHEHHE.

4. HWmnynec gortoHna. [JaBnenue cera. Dpdext Komnrona. Onsit bore.

5. CnekTtpsl aTOMOB BojiopoAa. JInHeiuaTeie, Hoj0caThle, CIUIONIHbIE CIIEKTPHI.

6. Mogenu crtpoenus aroma. OnbiTel Pesepdopna. Iloctymarel Bopa. OObsicHeHHE CHEKTpPOB
aToOMa BOZIOPOAA.

7.  KopmyckynsipHO-BOJHOBas Ipuposa  CBeTa. KopnyckynsipHo-BosHOBast npupona
MaTepuanbHbIX YacTull. BomHsl ne bpoins. J{nnHa BonHs! ne bpoits.

8. Vpasuenue lllpenunrepa. CrarucTudyeckoe TOJIKOBAHUE BOJH 1€ bpoiiis.

9. CooTtHomieHue HeonpeaeneHHocTel I eizenoepra.

10. MuxkpovacTuia B 0JHOMEPHOM MOTEHIMAIBHON siMe. KBaHTOBaHME SHEPTUHA MUKPOYACTHUIIBI.
11. Artom Bogopona. KBanToBsie uncia o teopun [lIpenunrepa.

12. Cnun snextpona. [Ipunnun 3anpera [aynu.

13. Onmncanue COCTOSHMS aTOMOB C IIOMONIbIO KBAHTOBBIX uucen. llepumonnueckas cucrema
2JIEMEHTOB MeHeneeBa.

14. Mogenu KBaHTOBOM (HU3UKU TBEPIOTO Teja. TUIBI KPUCTAIITNYECKUX PEIETOK.

15. Ionstue o ¢ononax. TeroemkocTs KpuctamioB. 3akoH [rononra u Iltu. TemnoemkocTh
KPUCTAJIJIOB MTPU HU3KUX U BBICOKHX TEMIIepaTypax.

16. DnemeHThI, 30HHOW TEOpUHU. DHEPreTUYECKUE 30HBI B KpUcTajlle. BaneHTHasl, 3anpemeHHas u
CBOOOHBIE 30HBI B KPUCTAJLIE.

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

18. KoHTakTHast pa3HOCTb NOTEHIIMAJIOB. Y CIIEXU COBPEMEHHOM MOIYIPOBOJHUKOBON TEXHUKH.

19. IlonsiTHe 0 COOCTBEHHON ¥ IPUMECHOM MPOBOJAMMOCTH TTOTYITPOBOTHUKOB.

20. CoctaB u crpoeHue aToMHoro suapa. Hykionsl, 3apsn, pasmMep M Macca aTOMHOIO sfpa.
MaccoBoe u 3apsaoBoe uucinia. [Ipupona saepHbix cui. J[edekT Macchl U SHEPTHS CBS3H sIIEP.



21.

PannoaktuBHOCTS. Buabl pagnoakTHUBHOrO pacrajga W u3ilyueHud (a—, f—,y —U3MEHEHUs

aToMHoOrO spa). [locTosiHHas u nepuoa nosrypacnaja.

22.

HI[CpHBIe PE€aKu U 3aKOHBI COXpPaHCHUA. PeaKHI/IH ACJICHUS saapa. HCHHaH pe€aKknus OCIICHUS.

IlonsTHE O SINEPHOM YHEPTETUKE.

23.
24.

Peaknus cunTe3a atoMHbIX siaep. [Ipobiema ynpaBisieMbIX TEPMOSICPHBIX PEaKIHiA.
OeMeHTapHble YaCTHIIbI U UX KIaccu(uKaius.

3.3. BapuaunThl 32124 JJI1 HHAUBUAYAJIBHOIO 32IaHUS M CAMOCTOSITEJILHO padoThI

1. MEXAHHKA (1 kypc, 2 cemecTp)

1.

10.

11.

12.

13.

3aBMCHMOCTD TIPOIIEHHOTO TEJIOM MyTH S OT BpeMeHH t J1aércst ypaBHeHueM S = A+ Bt +Ct>,
e A=3M, B=2m/c u C=1w/c’ . Haiiti cpeHee yCKOpEHHE Tela 3a MEPBYIO, BTODYIO,
TPETHIO CEKYHJIBI €T0 JBM)KCHUSI.

Kamenp OpomieHn B ropu3zoHTalbHOM HampaBienud. Yepe3 0,5 ¢ mocie Havana ABMIKEHUS
YHCJICHHOE 3HAYCHHE CKOPOCTH KaMHs cTayio B 1,5 pa3za Oousblie ero HayaabHOW CKOPOCTH.
Haiiti HauanbHyto cKOpocTh KaMHs. COMpOTHBIIEHUE BO3AyXa HE YUUTHIBATh.

Haiitn pagmyc Bpamaromero koseca, €cid W3BECTHO, YTO JIMHEHHas CKOpPOCTh V; TOYKH
nexanieil Ha oboae, B 2,5 paza Ooublie JIMHEHHOW cKOpocTd V, TOYKH, Jiexalled Ha 5 cMm
OJinkKe K ocH KoJeca.

Koneco pamuycom R =0.1m Bpamaercs Tak, 4YTO 3aBUCUMOCTh yIja MOBOpPOTa paauyca OT
BPEMEHH JacTCsi ypaBHEHHeM ¢ =A+Bt+Cr’, rne B=2pan/c u C=1pay/c’ Jlas Touek,

Jexalmux Ha 000j1e Koseca, HalTH depe3 2¢ Mociie Hadala JBMKEHUS CIICAYIONINE BETUYUHBI:
1)yriaoByro CKOpOCTb, 2) JUHEHHYIO CKOpPOCTb, 3) YIJIOBO€ YCKOpeHue, 4) TaHTeHLHaIbHOe
YCKOPEHHE, 5) HOpMaIbHOE YCKOPEHHUE.

Teno maccoit 0,5 Kr ABMXKETCS NMPAMOJIUHEHHO, IPUYEM 3aBUCUMOCThH MPONIEHHOTO TEIOM
nyTH S OT BpeMeHH ¢ naérest ypaBueHneM S = A—Bt+Ct* —Dr’, rne C=5wm/c* u D =1wm/c’.
HaiiTn BenmMuuHy CUiIbl, IEMCTBYIOIIEN HA TEIO B KOHIIE IEPBOM CEKYH/IbI IBUKECHUS.

Teno Becom 49 H ynapsiercss o HenmoaBmxHoe Teno maccoil 25 kr. Kunernueckast sHeprus
CHUCTEMBI 3THX JBYX T€J HEMOCPEACTBEHHO mociie ynapa crtana paBHa S5/[k. Cuurtas yaap
[EHTPATBHBIM U HEYIIPYTUM, HAUTH KUHETUYECKYIO SHEPTHIO TIEPBOTO TeJa JI0 yaapa.

Haiitu paboTy, KOTOpPYIO HaJ0 COBEPIINTH, YTOOBI CKaTh MPYXUHY Ha 20 cM, ecliu U3BECTHO,
YTO CHJIa NPONOpLHUOHANbHA AedopManuu U moj jedctBueM cuisl B 29,4H mnpyxkuna
cKuUMaeTcs Ha lewm.

Haiiti 3aBUCUMOCTH YCKOPEHHSI CHUJIBI TSKECTH OT BBICOTHI HaJ MOBEPXHOCThIO 3emuin. Ha
KAaKO BBICOTE€ YCKOPEHHME CUJIbI TSXKECTU COCTaBisAeT 25% OT YCKOPEHHMsI CHIIBI TSDKECTH Ha
MTOBEPXHOCTU 3EMIIH.

Ha 6apaban paanycom R=0,5M HamoTaH mIHYyp, K KOHIly KOTOpPOro mpuBs3aH rpy3 P;= 98 H.
Haiitu mMomeHT mHepnumm OapabaHa, €ClIM W3BECTHO, YTO T'PY3 OIYCKAeTCs C YCKOpPEHUEM
a=2,04 m/c’,

Mennbiit map paguycom R =10 cM Bpaimaercsi CO CKOpOCTbIO, COOTBETCTBYIOIIEH v =2 00/c,
BOKPYI OCH, MpOXoismied depe3 ero ImeHtp. Kakyroo paboTy Hamo COBEpIIUTH, HYTOOBI
YBEJTUYHUTH YIJIOBYIO CKOPOCTH BpaIlleHUs I1apa BiBoe?

MaxoBoe KOJIeCO HaUMHAET BPAIIaThCs C MOCTOSIHHBIM YTIOBBIM yckopeHueM ¢ =0.5 pazl/c2 u
yepe3 t, =15 ¢ nocie Havana JBUKEHUS IPUOOPETAET MOMEHT KOJIMYECTBA JIBUKEHHUS, PABHBIN

2 o
L=73.5kxr m"/c. HaiilTu KMHETHYECKYI0 JHEprHi0 Koyieca uepe3 f, =20c mocie Hagana

BpallleHuUs.

OMHOpPONHBINA CTEP)KEHb COBEpIIAECT Majible KOJeOaHUs B BEPTHKAIBHOW IUIOCKOCTH OKOJIO
TOPU30HTAIILHOM OCH, MPOXOJsIiueil depe3 ero BepxHuil koHew. JlnmnHa crepxus | =0.5wm.
Haiitu mepnoa kosiebaHust CTEPIKHSL.

OO0py4 nuameTpom 56,5 cM BHCHUT Ha T'BO37e, BOUTOM B CTEHY, U COBEpIIIACT Majbie KoJaeOaHus
B IJIOCKOCTH TMapaJuIeIbHON cTeHe. HalTn mepuo 3Tux Kosie0aHui.



2. TEPMOJUHAMMUKA U MOJIEKYJISIPHAS ®PU3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

10.

Haiitu maccy ceprmcroro rasza (SO,), 3anumaroniero ooséM 251 nipu Temmeparype 27 °C u
napiieHuu 760 MM pT. CT.

Haiitu rimoTHOCTH BOIOPOA U TEMIIEpaType 15°C u maBnennu B 730 Mm pT.CT.

Haiitn uucino moisekyn Bojgopona B lem”, eciu gaBienwe paBHO 200MM pT.cT., a cpeaHss
KBaJpaTHYHAsi CKOPOCTh €r0 MOJIEKYJ IPH JaHHBIX yCIoBusAX paBHa 2400 m/c.

UeMmy paBHa 3HEprusi TEIIOBOrO JBMKEHHUS 20 T' KUCIOpOJa MpH TeMIepaType 10°C? Kakas
4acTh 3TOH PHEPrHMM MPUXOJUTCS Ha JOJI0 IMOCTYNATEIbHOTO JBMKEHMSI M Kakas 4acTb Ha
JIOJTIO BpalllaTeIbHOro?

HeoGxomumo cxarb 107 BO31yxa 0 00béMa B 2- 10°m°. Kak BBIFOJHEE €r0 CKHMATD:
aarabaTU4YeCKH UM U30TEPMUUECKH?

WneanbHas TersoBas mamuHa padotaet no uukiay Kapuo. [Ipu atom 80% Teria, moaydyaeMoro
OT HarpeBaTelns, IMepenaércs XonoAuiabHUKy. KomumyecTBo Temja, mOIy4yaeMoro OT
Harpearelns, paBHo 1,5 kkan. Haiitu: 1) K.IL /. ukna, 2) paGoTy, COBEpIICHHYIO MPU MOTHOM
IUKJIE.

WneanbHas XxonoauiabHas MalnHa, padoTtatomiast mo oopatHomy 1ukiry KapHo, nepeaaer Termio
OT XOIOAWIbHHKA ¢ BOZOH mpu Ttemmeparype 0°C  KHISTHIBHEKY C BOZOH IIpH
temmeparypel 00°C. Kakoe KOIMYECTBO BOIBI HYKHO 3aMOPO3HTH B XOJOMMIBHHKE, YTOOBI
MpeBpaTUTh B Mapl Kr BOAbI B KUMIATUIBHUKE?

HaiiTi m3MeHeHus SHTPOIHH TIpH repexoe § r kuciaopoa ot ooséma B 10 J1 ipu Temmieparype
80° C k 00bEMy B 40 11 ipu TemiiepaType 300°C.

Haiitu n3meneHus sHTponuu npu uzodapuyeckoMm pacumpeHun 8 r renus ot V=10 i1 1o
00BéMma V,=25 1.

Kakyio TeMIiepaTypy HMEROT 3,5T KHCIOpO/a, 3aHUMAOImero 006éM 90 cM® IpH JaBiIeHHH B 28
at™.? I'a3 paccmaTpuBath Kak 1) uaeanbHblil, 2) peanbHbIil.

3. QJIEKTPHYECTBO (2 kypc, 1 cemectp)

1.

2.

Bo ckonbkO pa3 cwiia HBIOTOHOBCKOTO NMPUTSKEHUSI MEXKYy ABYMSI IPOTOHAMU MEHBIIIE CHIIbI
MX KYJIOHOBCKOTO OTTaJIKUBaHUsA? 3apsj IPOTOHA YUCIEHHO PAaBEH 3apsiay JJIEKTPOHA.

JIBa OMHAKOBBIX METANIMYECKUX 3apsSKEHHBIX IIapuka BecoM 1,96 H xaxnaplil HaxoauTcs Ha
HEKOTOPOM pacCTOSHUMU ApYT OT apyra. Haltu 3apsj mapukoB, €ClIM U3BECTHO, YTO HA 3TOM
paccTOSHUM MX DJJIEKTPOCTAaTHYECKash SHEpruss B MIUIMOH pa3 OoJibllle WX B3aUMHOMU
IPaBUTALlMOHHON YHEPTHH.

PaccTosHrEe MekK Ty JIBYMs TOUEUHBIMHE 3apsaamu ¢, = 7.5-10°Knu g, =—14.7-10~° Ki1 pasno

5 cMm. HaiiTu HanpspKEHHOCTh 3JEKTPUYECKOTo MOl B TOUKE, HaXOsIIecs Ha pacCTOSIHUM 3
CM OT IIOJIOKUTENBHOIO 3apsiia U 4 cM OT OTPULIATENILHOTO 3apsija.

OnpenenuTh HANpPSKEHHOCTh OJIEKTPHYECKOro Mons Ha paccrosHuu  2-10° cM o
OJIHOBAJICHTHOTO MOHA. 3apsii MOHA CYUTATh TOUEUHBIM.

B miIockoM TOpH30HTAIBHO PACIONIOKEHHOM KOHAEHCATOpPE 3apsDKEHHAas KallelbKa pPTYTH
HAXOJUTCSl B PaBHOBECUU MNPU HANPSHKEHHOCTH aeKkTpuueckoro nois E =600B/cm. 3apsia
karu pased 8-107" K. Haittu paguyc kammim.

Ha kaxoe paccTosiHHe MOTYT COJIM3UTHCS ABa AJIEKTPOHA, €CIIU OHU JABMXKYTCSI HABCTPEUY APYT
JIPYTy ¢ OTHOCHTEIbHOM CKOPOCTHIO, paBHoit 10° cm/cex?

Kakas copepmaercs paboTa Ipd IepeHeCeHMH TodeuHoro 3apsga B 2-10°Kn wus3
0ECKOHEUHOCTH B TOUYKY, HaXOIIYIOCS Ha PACCTOSIHUU | CM OT MOBEPXHOCTH ILIapa pauycoM
1 cM ¢ MOBEPXHOCTHOM MIIOTHOCTHIO 3apsaaa o =107 Ki/em™?

OJNEKTPOH BJIETAET B INIOCKUI FOPU30HTAIBHBIA KOHJIEHCATOP MAapajUIe]bHO €0 MJIaCTUHAM CO
CKOPOCTBIO 1),(2107 M/cex. HampspkeHHocth moisiss B kKoHaeHcatope E =100 B/cMm, mamuna
KOHJIeHcaTopa =5 ¢cM. HaliTh BelMurHy M HanpaBJI€HHE CKOPOCTH AJIEKTPOHA IPHU BBUIETE €0
13 KOHJECHCATOPA.



10.

11.

12.

13.

14.

15.

16.

17.

Haiitu emxocTs 3eMHoro mapa. Paaunyc 3emHoro mapa npussate paBHbIM 6400 kM. Ha ckonbko
M3MEHUTCS TOTEHIMal 3eMHOr0 Iapa, €cid €My COOOIIUTh KOJMYECTBO AIIEKTPUYECTBA,
paBuoe 1 Kn?

Karymka u3 meaHoi mpoBojioku umeeT conpotupiieane R =10.8 Om. Bec MenHoit npoBosiokH
paBen P =33.4 H. Cxonpko METPOB MPOBOJIOKU U KAKOTO AMaMeTpa d HAMOTaHO Ha KaTymIike?
OOMOTKa KaTyIIKA W3 MEIHON MPOBOJIOKH MpH TeMmIiiepaType 14 °C umeer conporusienue 10
Owm. Ilocne mpomyckaHusi TOKa CONPOTUBIECHUE OOMOTKH cTano paBHo 12,2 Om. Jlo kakoi
TeMreparypbl Harpenachk oOMoTka? TemmepaTypHblii KOA(PGUIUEHT COMNPOTHUBICHUS MEIU
paBen 4.15-107 rpax’.

Onement J.[0.C. B 2 B umMmeer BHyTpeHHee compotuBieHue 0,5 Om. Onpeaenuts najeHue
NOTEHLIMaa BHYTPH 3JIeMeHTa Mpu cuie Toka B nenu 0,25 A. HaliTu BHEIIHee CONPOTUBIIEHNE
LEIHU [IPU 3TUX YCIIOBHUSIX.

DJIeMEHT 3aMbIKalOT CHayalla Ha BHelHee comportuBieHre R;=2 Owm, a 3aTeM Ha BHEIIHEE
conpotusiienue R,=0,5 Om. Haiitu O./[.C. s;1eMeHTa 1 €ro BHyTpEHHEE CONPOTUBIICHUE, €CIU
U3BECTHO, YTO B KaXJOM H3 AITHX CJIy4aeB, MOIIHOCTb, BBIJENIs€Mas BO BHEIIHEH IemH,
oJMHaKoBa 1 paBHa 2,54 BT.

DNEKTPUYECKHA YalHUK UMEET JIBe 0OMOTKH. [Ipy BKITFOUSHUM OJTHOW M3 HUX BOJa B YaHUKE
3aKUIUT Yepe3 15 MHH, IpU BKIOUYEHUU Apyrod — vepe3 30 muH. Yepe3 CKOJIBKO BpEMEHHU
3aKMIUT BOJAa B 4YallHMKe, €clii BKJIOYMTH 00e oOMOoTKu: 1) mnocienoBarenbHO, 2)
napasieabHO?

Kakoe KOIM4ecTBO 3JIEKTPUYECKOW SHEPruu HaJ0 U3PAcXOA0BaTh, YTOOBI MPH AIIEKTPOJIU3E
pactBopa AgNO, Beiaenunock 500 mMr cepedpa? PasHOCTh NOTEHLMANIOB Ha JIEKTPOAAX paBHA
4 B.

Tl10mams KaXI0ro 3MEKTPoaa HOHU3AHMOHHON Kamepsl 100cM® ¥ PACCTOSHIE MEXITy HHMH
6,2 cM. HaiiTu TOK HachIlIeHHUs B TaKOW Kamepe, €CIU U3BECTHO, YTO MOHU3ATOp 00pa3yeT B 1
o’ €KECEKYHHO 10° noHOB Kax10r0 3HaKa. IOHBI CYMTATD OTHOBAICHTHBIMH.

[Torennuan nonuzauuu aroma renus 24,5 B. Haiitu paboty nonusanuu.

4. JJJEKTPOMATI'HETHU3M. KOJIEBAHUA U BOJIHbBI (2 kypc, 1 cemecTp)

1.

2.

Haiit HampsK€HHOCTh MAarHUTHOTO IIOJIS B TOYKE, OTCTOSAIMIEH HAa 2 CM OT OECKOHEYHO
JUTMHHOTO TIPOBOJIHUKA, [0 KOTOPOMY TE€UET TOK B 5 A.

HaitTn HanpspK€HHOCTh MarHMTHOTO MOJA B LEHTPE KPYroBOrO IPOBOJIOYHOIO BHUTKA
panuycoM | cM, o KOTopoMy TedeT Tok 1 A.

JIBa TIpsIMOJIMHEMHBIX JUTMHHBIX MPOBOJHUKA PACIIOJIOKEHBI MapauieibHO Ha paccTosHUM 10
cM gapyr ot gapyra. lIlo npoBogHukam Tekyr TOku [, =1, =5AB HIPOTHUBOIOJIOKHBIX

HarnpaBieHusix. HaillTu BennunMHy M HanpapiieHWE HAMPSKEHHOCTH MarHUTHOIO IOJSI B TOYKE,
HaxoJdIencs Ha paccTostHUM 10 €M OT KaX10ro IMTPOBOTHHKA.

W3 npoBonoku nnuHowo 1 M caenana kBajgpatHas pamka. [lo sToit pamke Teuer Tok cumoit 10
A. Haiitu HanpspKeHHOCTh MAarHUTHOTO TIOJISL B IIEHTPE PAMKH.

OOMOTKa KaTylIKd cJellaHa W3 MpoBOJIOKH auamerpoM 0,8 MM. BUTKM MIOTHO mpuieraroT
Ipyr Kk apyry. Cuuras KaTylIKy JOCTATOYHO JIMHHOM, HAWTH HANPSKEHHOCTh MAarHUTHOTO
MOJIsI BHYTPH KATYIIKU MIPU CUJIe TOKA B 1 A.

B ogHOpOIHOM MarHUTHOM TMOJ€, HaANpsKEHHOCTh Kotoporo 1000 3, momenieHa kBajpaTHas
paMka. Ee IIoCKoCTh COCTAaBIIAET C HAIPABICHUEM MArHUTHOTO IIOJS YIOJ 45°, Cropona
pamku 4 cM. OnpenennuTh MarHUTHBIN MOTOK, TPOHU3BIBAOIINN PaMKY.

Mexnay nomocamMy 3JIEKTPOMAarHuTa CO31aeTcs OJHOPOAHOE MArHUTHOE II0JIe, WHIYKLIHS
kotoporo paBHa 0,1Tn. Ilo mpoBoay mimuHo0 B 70 cM, MOMENIEHHOMY MEPIECHANKYISPHO
CUJIOBBIM JIMHUAM, TeueT Tok cuiioi 70 A. Haiitu cuiy, AefcTByOTyI0 Ha IPOBOJI.

HaiiTn KMHETHYECKYIO0 PHEPrui0 MPOTOHA, JBHXKYIIETOCS MO JAyre OKPYKHOCTU paaumycom 60
CM B MarHMTHOM T10JIe, UHAYKIUS KoToporo paBHa 1 T



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

B ogHOpoaHOM MarHuTHOM moJje, UHAYyKuus kotoporo paBHa 0,1 T, paBHOMepHO Bpaiaercs
karymika, coctosimas u3 100 BuTtkoB mpoBojioku. Karymka nemaer 5 o6/cek. Ilmomranb
nornepevyHoro ceyenus: karymku 100 cm?. Och BpalICHUs MEPIECHINKYIIAPHA OCU KaTYyIIKU U
HanpapJIeHUIO MarHuTHOro nosis. Halitn Makcumanbayro O./[.C. MHHAYKIIMUA BO Bpalllaroniencs
KaTyIIKe.

Uepe3 kaTyiiky, MHIYKTUBHOCTh KOTOpoM paBHa 0,021 I'H, Te4eT TOK, MU3MEHSIOIIMIICA CO
BpeMeHeM 1o 3akony I = I sinawt, tne I, =5A, w=2x/T u T =0,02c. Haiiti 3aBHCHMOCTb

ot Bpemenu: 1) O.J[.C. caMOMHAYKITMY, BO3HUKAIOUIEH B KaTyIIKe, 2) SHEPTMH MArHUTHOTO
10JIs1 KaTYILKH.

Hanucarh ypaBHEeHHE TrapMOHHYECKOIO KOJIEOATENbHOTO JBHXKEHHUS C aMIUTUTYIOW B 5 cM,
ecci B 1 MuH coepuiaercs 150 koneGanmii n HauanbHas (asa koueGanmii paBHa 45°.
HauepTuth rpaguk 3TOro ABUKEHHUS.

Hanucares ypaBHEHHE TapMOHHYECKOTO KOJEOATEILHOTO JBMKCHHS, €CIH MaKCHUMAaJIbHOE
yckopenne Touku 49,3 cm/c’, meprox KoneGaHMil 2 ¢ M CMEIIEHHE TOYKH OT MOJIOIKCHHS
paBHOBECHsSI B HAYaJIbHBIII MOMEHT BPEMEHU 25 MM.

K npyxuHe mojBerieHa yanika BecoB ¢ TupssMu. [Ipu 3ToM mepro BEpTUKAIBHBIX KOJIeOaHUH
paBen 0,5 c. [locie Toro kak Ha 4amllKy BECOB IMOJOXKIIN €lle 100aBOYHBbIC THPHU, MEPUO]
BEPTUKAIBHBIX KoJieOaHui ctanm paBeH 0,6 ¢. Ha ckoinbko yaguMHUIACH TPYXKHHA OT
npubaBIeHUS 3TOTO 106aBOYHOTO rpy3a’?

Touka yd4acTByeT OJHOBPEMEHHO B JBYX B3aUMHO-NEPHEHAMKYISAPHBIX KOJIeOaHUSIX
x=2sinwt 1 y=2cos ot . HaliTh TpaeKTOPUIO JBUKEHUS TOUKHU.

Haiitu paznocts (ha3 xoebaHuil IBYX TOYEK, JICKANIMX HA JIy9e M OTCTOSIINX HA PACCTOSIHUU
2 M JpyrT OT Apyra, eciu JUIMHA BOJHBI paBHA 1 M.

. 8
KonebarenbHbplii KOHTYp COCTOUT M3 KOHIEHCATOPA EMKOCTBIO §~10 ’® u xarymkw,

MHIYKTUBHOCTh KOTOpOH paBHa 2-107° /7. Ha kakyro IJIMHY BOJHBI HACTPOEH KOHTYp?
ConpoTuBieHreM KOHTYypa NpeHeopeb.

KaTyIka, MHIyKTUBHOCTh KOTOPOii L =3-10° [, NpucoeanHeHa K IIOCKOMY KOHIEHCATOPY €
mromanpio mractu S =100cM® u paccrosHue Mexay Humu d =0,1mM. Yemy paBHa
JUDJIEKTPUYECKask MPOHUIAEMOCTh CPEIbI, 3AMOJIHAIOMIEN IPOCTPAHCTBO MEXAY IUIACTUHAMH,
€CJIM KOHTYpP PE€30HUPYET Ha BOIHY AIUHOU 750 m?

O6moTka KaTymku cocTouT U3 500 BUTKOB METHOTO MPOBO/IA IJIONIAAb OTIEPEUHOTO CEUEHHUS
B 1 Mm’. Jluna karymwku 50 cMm u ee nuamerp 5 cm. Ilpu kakol 4acToTe MEpPEMEHHOro TOKa
MIOJTHOE CONPOTUBIICHHUE 3TOM KaTyIIKU BABOE OOJIbIIE €€ aKTUBHOTO COMPOTUBIICHUSA?
Kongencarop emkoctsio B 20 MK( U peoctaT, akTUBHOE COIPOTUBIIEHHE KOTOPOro pasHO 150
OM, BKIIIOUEHBI NTOCIIEOBATENBHO B LIEeNb NepeMeHHoro toka yacrotoi 50 I'm. Kakyro uvacts
HaIpSDKEHUs, TPWIOKEHHOTO K O3TOM Ienu, COCTaBiseT MajeHue HanpsbkeHus: 1) Ha
KOHJIEHCAaTope U 2) Ha peocraTe?

B nens nepemeHHoro toka HamnpsbkeHuem 220 B BKiIOYEHBI MOCIEAOBATENBHO €MKOCTh C,
aKTUBHOE CONPOTUBJICHHE R M MHAYKTUBHOCTH L. Haitu nanenue Hanpsoxenus UynHa

OMHYECKOM CONPOTHUBIIEHHH, €CIIM HM3BECTHO, YTO IAJCHUE HANpPsUKEHHS Ha KOHJECHCAToOpe
U, =2U, u naneHue HanpsoKeHUs Ha MHAYKTHBHOCTH U, =3U,

5. OIITUKA (2 kypc, 2 cemecTp)

l.

['opu3oHTaNIBHBIA JIy4 cCBeTa MaJaeT Ha BEPTUKAIBHO PACIOJIOKEHHOE 3epKaslo. 3epKayio
[IOBOpPAUYMBAETCS Ha Yrojd O OKOJIO BEpTUKaIbHOM ocu. Ha kakoil yronm noBepHeTcs
OTpaXeHHBIN JTy4?

JIya cBera magaer mox yraoM 30° Ha MIOCKOMAPAIIENBHYIO CTEKISHHYIO IUTACTHHKY H
BBIXOJIUT U3 Hee Mapajule]bHO NepBoHavanbHoMy aydy. [lokasarens npenomiienus crekna 1,5.
KakoBa tonmmna d miacTHHKY, €CJIM PacCTOSHUE MEXY JTy4aMu paBHO 1,94 cm?
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20.

Jlyd cBeTa magaer moj yrioM { Ha Telo ¢ MoKasareieM mpeiomieHus n. Kak JOMKHBI OBITH
CBsA3aHBl Mexay co0oii { W n, 4YTOOBl OTpPaKEHHBIH Jyd ObUT NEPHEHIAUKYISIPEH K
IIPETOMIIEHHOMY?

ITokazarenp mnpenomiieHHs cTekina paBeH 1,52, Hailtu mnpeaesnbHblE YIJIbl  MOJHOTO
BHYTPEHHETO OTPAaXXEHUs JUIsl TOBEPXHOCTEH pa3zzena: 1) cTekino — BO3ayX, 2) Boja — BO3AYX,
3) cTekio — Boja.

[Toka3zarenu mperoMiieHHs HEKOTOPOTO COpTa CTEKJa JJIs KPacHOTO M (PHOJETOBOTO Jyden
paBHbl cooTBeTcTBeHHO 1,51 m 1,53. HaiiTu mnpenenpHble YIVIBI TOJHOIO BHYTPEHHEIrO
OTpaXKEHUS NP NMAJCHUU ITUX Jy4del Ha TPAHUILY CTEKI0-BO3AYX.

Panuycel KpUBH3HBI IOBEPXHOCTEH IBOSKOBBIIYKJIOW JIMH3BI paBHBl R =R, =50cMm.

[Toxazarens npenomieHus MaTepuana JUH3bI paBeH n =1,5. HaliTu onTudeckyro cuily JIMH3BI.

Jlunza ¢ ¢OKYyCHBIM paccTossHHeM 16 cM Jaer pe3koe HM300pakeHue MpeaMeTa IMPH JIBYX
HOJIOKEHUSAX, PAcCTOSIHME MeXIy KoTopbiMu 60 cm. HaiiTu paccrosiHue oT mpenmera 1o
JKpaHa.

[Tnocko-BeInyKas JuH3a ¢ paguycoM KpuBH3HbI 30 CM M MOKa3areneM npenomieHus 1,5 naer
n300paxeHUe mpeaMeTa C yBeJIMYeHUEeM, paBHbIM 2. HaliTu paccrosHue mnpeamera U
N300pakeHMst OT JIMH3bI.

B ombite HOHra otBepcTusi OCBEHIANMCh MOHOXPOMAaTHYECKHMM CBETOM JIJIMHOW BOJIHBI

A =6-10" cM, pacCTOsIHME MEXTy OTBEPCTUSAMU | MM M PacCTOSHHE OT OTBEPCTHIA 110 SKpaHa 3
M. Haiitu nosio’keHne Tpex NepBbIX CBETIIBIX M10JIOC.

B omnbite ¢ 3epkanamu ®peHens paccTosHUE MEXKIAY MHUMBIMU H300paKEHUSIMH HCTOUYHUKA
cBera Obuio paBHO 0,5 MM, paccTosHue 10 3KpaHa 5 M. B 3eneHoMm cBeTe MHONMy4MIIMCh
UHTEPPEPEHIIMOHHBIE TIOJIOCHl HAa PACCTOSHUM SMM JIpyr OT napyra. Haiitm mimHy BOJIHBI
3€JICHOTO CBETa.

Ha mbuibHYIO TU1eHKY (72 =1,33) magaer Oesnblif CBET MO YIiIoM 45°, IIpu xakoi HaMMEHBIIEH

TOJIIMHE TUIEHKHM OTPAaKEHHBIE JTyuH OYIyT OKpAIIEHbI B KeThIH 1BeT (A =6-10" cm)?
Paccrostnue Mexny MmAThbIM M ABaJLATh MSTHIM CBETJIBIMU KoJibllaMu HbroTOHa paBHO 9 MM.
Panuyc xpuBu3Hb! 1nH3bI 15 M. HaliT 1nmHy BOJTHBI MOHOXPOMATHYECKOTO CBETA, MAIAIOIIErO
HOpMaJIbHO Ha ycTaHOBKY. Habito1eHue npoBoIMTCS B OTPa’kEHHOM CBETE.

BbrancnuTs pagnycsl NEpBBIX MATH 30H PpeHensi, €Cliu pacCTOSHNUE OT MCTOYHUKA CBETA JI0
BOJIHOBOIl TMOBEPXHOCTHM paBHO | M, paccTOSHHE OT BOJHOBOH MOBEPXHOCTU JIO0 TOYKHU

HaOIOIeHUs TaKXke paBHO | Mu A =5- 107 m.

Ha menp mumpuHOi 2 MKM majaeT HOPMaJbHO MapaljIeNbHbIA MYy4OK MOHOXPOMAaTHYECKOIO
ceera ¢ anuHOM BomHBI A =5890A. HaiiTm yriosl, B HampaBlIC€HHHM KOTOPBIX OyIyT
HaOJIF01aTHCSI MUHUMYMBI CBETA.

Ha menp magaer HOpManbHO NapajieNbHBIA MyYOK MOHOXPOMAaTHYECKOrO CBETa C JUIMHOM
BonHbl A. lllupuna menu paBHa 6A. Ilog kakum yrimom Oyaer HaONIONATBbCS TPETHH
TU(GpaKIUOHHBIII MUHUMYM cBeTa?

YeMy paBHaA NOCTOSHHAS AU(PPAKIMOHHONW PEIIETKH, €CIH 3Ta peleTka MOXeT pa3peuiuTh B

NIEPBOM TIOPSIKE IMHUH CeKTpa Kams A =4044A° u A =4047A°? lllupuHa pemeTK 3 CM.
OmpenenuTh yroJ MOJHOW MOJSPH3ALMK IPH OTPAXKEHWH CBETa OT CTEKJIa, IOKa3aTellb
IIPEIOMJIEHUS] KOTOPOro paseH 1,57.

TIpeeNbHbIi yroN MOTHOTO BHYTPEHHErO OTPAXKEHHS IS HEKOTOPOro BelecTBa paseH 45°.
Yemy paBeH IS TOTO BELIECTBA YroJl MOTHOM MOJSpU3aIuu?

Yemy paBeH IOKa3zaTelb IPEIOMICHUS CTEKIA, €CIU IPH OTPAKEHWH OT HEro CBeTa
OTPaKEHHBIIT JTyd GYIET MOTHOCTHIO MONAPH30BAH MPH yriie npesoMienus 30°7

Yemy paBeH yroix MeXay IJIaBHBIMH IUIOCKOCTSIMH TIOJIIPU3AaTOpPa M aHAIW3aTopa, €Ciu
WHTEHCHBHOCTh ©CTECTBCHHOI'O CBETa, NPOIICIIIEro 4Yepe3 IOJIIPU3aTOp W aHaIu3aTop,
yMeHbIIaeTcs B 4eTsipe pasza? [loriomeHnem cBera mpeHeOpeys.

6. OCHOBBI ATOMHOM U IAEPHOM ®U3UKH (2 kype, 2 cemecTp)



1. MouHocTh U3NTydeHHs abCONIOTHO YEepHOro Tena paBHa 34 kBT. Haiitm TemmepaTypy 3TOro
TeIa, €CITH H3BECTHO, YTO [IOBEPXHOCTH ero paBHa 0,6 M°.

2. Haiiti, KaKkoe KONMYECTBO SHEPrHy ¢ 1 cM” moBepxXHOCTH B | ¢ M37IydaeT aGCOMIOTHO YepHOe
TEJNO, €CIM M3BECTHO, YTO MaKCHUMallbHas CIHEKTpalibHas IUIOTHOCTh €ro SHEpreTH4ecKon
CBETUMOCTHU IIPUXOJAUTCS Ha JJIMHY BOJIHBI B 4840 A’

3. Ha xakyo AnuHy BOJHBI IPUXOJUTCS MAaKCUMYM CIEKTPAJIbHON IMJIOTHOCTH DHEPreTHUECKON
CBETMMOCTH aOCOJIOTHO YEPHOrO Tella, MMEIOIIEro TeMIIepaTypy, PaBHYIO TeMIIepaType
YyeJIOBEYEeCKOoro tena, T.e. t =37 °C9

4. C KaxkoW CKOpOCTBIO JIOJDKEH JIBUTAThCS BJIEKTPOH, YTOOBI €ro KWHETHYeCKas dHeprus Obuia
paBHa 3Hepruu (HoToHa ¢ IIIMHON BOJIHBI A =5200A°7?

5. Kpacuas rpannua orosddexra mis Hekoroporo Meramia pasHa 2750 A’. Uemy pasrO
MHUHHUMAaJIbHOE 3HaueHue YHEPrun (poToHa, BeI3bIBatONMIEro hotodddext?

3.4. BapuanTsl 3ajaHul 17151 IOJTOTOBKY K TEKYILLIEMY KOHTPOJIIO B TECTOBOH (popme

1. MEXAHUKA
1. Onpenenenue TMHEMHON CKOPOCTH B MEXaHUUECKOM JIBUJKEHUU!
1) BekropHas BenmumHa, ompesensieMas BTOPOW IPOU3BOMHON paauyca — BEKTOpa JBHKYIIEHCS

r
r dr
TOYKHM 110 BDEMEHH: U =——.
dt
2) BekTopHas BelMYMHA, onpezeseMas NepBOM MPOU3BOIHON pajuyca — BEKTOpa JABMXKYLIEHCs
1
r dr
TOYKH 110 BPEMEHU: U =—.
dt
3) BekropHas BenuuuHa, onpenenseMas NepBoil MPOU3BOIHON yIiia MOBOPOTA Tejla MO BPEMEHHU:
1
r d
=2
dt
4) BekTopHas BelIMYMHA, ONpejessieMasl BTOPOM MPOU3BOJHON yriia MOBOPOTA Tejla MO BPEMEHHU:
r
2
r dg
E=—07r.
dt

5) Benuuuna, ompenensieTcsi NPOU3BEIEHUEM YIJIOBOW CKOPOCTH HAa PAagUyC OKPYKHOCTH, IO
KOTOpOM TOYKa IBHXKETCSI: L =o-R.
2. OnpeneneHye JMHEHHOIO YCKOPEHHSI B MEXaHUYECKOM JIBUKEHUMU:

1

v

o o r
1) BCKTOpHaH BCJIMYKMHA, OIpeacirsicMas nepBoru MpOU3BOAHOU CKOPOCTHU 11O BPEMCHHU: d = p .
1

dv
2) Benuunna, XapakTepu3yroias ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 MOAYIIIO: a = 7 )
t

2
v
3) BenuuunHa, XapakTepusyromas ObICTPOTY U3BMEHEHHUS CKOPOCTH 10 HANpPaBICHUIO: 4 = e

4) BektopHasi BeJIMYMHA, OIpeiesseMas MepBOd MPOU3BOJHON YIIOBOM CKOPOCTH MO BPEMEHU:
1
r do

E=—.
dt
5) BektopHasi BenuuuHa, ompesenseMas BTOPOM NPOM3BOJHOW yriia MOBOPOTa IO BPEMEHHU:
r
2
r do
E=—>fr.
dt

3. Kakas u3 ¢hopmyn BeipakaeT epBhIi 3ak0oH HbI0TOHA J71s1 MHEPITHATBHBIX CUCTEM OTCcueTa’?
1 T 1 1 -m 1 T nor
1) F=ma; 2)F=-F; 3)F=G2 2, 4)F=mg; 5)Ecm Y F=0,10 O=cosnt
r

i=0



4. Kakast 3aBUCUMOCTb BbIpa)kaeT BTOpoi 3akoH HbroToHa?
1

1 1 . 1 noT 1
1) F=ma; 2) F,=-F,; 3)F:Gml—2mz; 4) F=mg; 5)Ecm D F,=0, 710 L=Ccosnt
r

i=0

5. Kakas 3aBHCHUMOCTB IIOKa3bIBAa€T, YTO BCSAKOE JIEUCTBHUE TEJ APYr Ha JApyra MMeeT Xapakrep
B3aUMOJIEUCTBUS?

1 T 1 1 m -m 1 r nor 1

1) F=ma; 2)FK=-F,; 3) F=G—=—*%; 4) F=mg; 5)Ecm ZFi =0, T0 L =cosnt
r i=0

6. Kakas u3 popMyaIMpOBOK BBIPAXKAET 3aKOH COXPAHEHHS UMITYJIbCA:
1) UMiyabe 3aMKHYTOM CUCTEMBI HE U3MEHSETCS C TEUEHUEM BPEMEHH.
2) T'eomerpryeckass cyMMa HMITYJIbCOB Tell, BXOMAIIUX B 3aMKHYTYKO CHCTEMY, €CTh BEIMYHMHA
HOCTOSTHHAS.
3) B 3aMKHYTOM CHCTeMe MeXaHW4ecKas OJHEPIUs COXPAHACTCH, €CIAHM JICHCTBYIOT TOJIBKO
KOHCEPBATHBHBIE CHUIIBL.
4) 3aMKkHyTas (M30JIMPOBaHHAs) CHCTEMA — JTO MEXaHMYeCKas CHUCTeMa Tell, Ha KOTOPYIO He
JENCTBYIOT BHEIIHUE CHUIIBL.
5) BHemHue CUIIbI — 3TO CHIIBI, C KOTOPBIMH Ha Tejla MEXaHMYECKON CHCTEMBI JAEHCTBYIOT Teja, He
BXOJIAIIKE B JAHHYIO CHCTEMY.
7. Kakast u3 popMyI1 BRIpKAET CHITY TPEHHUS CKOJIBbKEHHUS?

1) F=—hx; 2) F=G2 2. 3)Fmg; 4F=u-N; 5) F=ma
r

8. Tenmo paBHOMEPHO MEpeMEIIAECTCd MO TOPU3OHTAIHHOM MOBEPXHOCTH W3 TMOJIOXKEHUs | B
MOJIOKEHUE 2.

S >

A

1 2
[ ] [ ]

Kakyto paboTy coBepiIaeT npu 3ToM CHiia TSKeCTh?

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

9. MomHOCTh B MEXAHUKE 3TO:

1) BekropHast BenuurHa, paBHasi IPOU3BEICHHUIO BEKTOPA CHIIbI HA BEKTOP CKOPOCTH.

2) CkanspHas BeIMUMHA, paBHast padoTe, BHIIIOJHEHHON B €IMHUIY BPEMEHH.

3) CkansgpHoe npou3BeieHne padoThl Ha BpEMs, 32 KOTOPOE OHA BBINIOJIHEHA.

4) CxansipHOE NPOU3BEICHNE BEKTOPA CUJIbI HA BEKTOP MEPEMELLIEHUS.

5) CkansgpHas BeJIMYUHA, paBHAs IPOM3BE/ICHUIO CUIIBI Ha TIEpEeMEIIeHNEe U Ha KOCUHYC YTJla MEX1y
HUMU.

10. Kunetnaeckasi 3HEprys Teja MPH MOCTYMATeIbHOM JBIKEHUN ompenensieTcs Gopmynoi?

2 2 2 2A2
1) E=mgh; 2)E:kx7; 3) E=12 ;4)E:%; 5y E="0 12

11. TloTennuaibHast YHEPTHUS TeJla MACCON M Ha BBICOTE h ompeesnseTcss GopMyIIoi:

2 2 2 2A2
1) E=mgh; 2)E:kx7; 3) E=12 ;4)E:%; 5y E="0 2

12. [loTeHuanpHas SHEPTHsl yIpyroaeopMHUPOBAHHOTO TeJa orpeensercs: popMyoi:
kx® Jo’ 2 242
) E=mgh; 2) E==-: 3) E= 9 .4 EZ%; 5) E:%

13. 3akoH COXpaHEHHs WMIYJIbCA, 3aMMCAHHBIM JUIs ABYX TN MpH aOCOIIOTHO YIPYroM yjaape
UMeeT BUJ:




2 2 2
I I I mu, mz ml”l mzuz mu, mz (m1 +m, )“
1 v +mu, = +m,)u; 2 ;03 + ;
) My, +m,0, (ml 2) ) 5 5 5 5 ) ) ) >
4) mlzl)1 +m211)2 :nilblil +m2L122; 3) Z E +E,)=const .

14. Moayns MOMEHTA CHJIBI OTHOCUTEILHO HETOIBIKHON TOukH (0) 3TO:
YM=F-d, 2yM=F-t; 3 M=F-¢; 4 M=F-1;, 5 M=F -o.
rae  d - miedo cuisl, | - pacctostHue oT Touku BpamieHus (0) 10 TOYKU MPUIIOKEHUS CHIIBI, f-
BpEMs IEUCTBUS CUJIBI, @ - YTJI0Basi CKOPOCTh BPAILICHUS, & - YTIIOBOE YCKOPEHHE BpalllCHHUS.
15. MOMEHT HHEPIIUU MaTePUATBHON TOYKH OIpeneseTcst Gopmymoii:
1

1
) J,=Am -r’; 2) J:ZJi ;0 3) J:Emlz; 4) J:Emrz; 5) J=J, +ma’,
rIe Am; - Macca MaTepHaIbHON TOUKH, 7; - PACCTOSHUE OT TOUKHU JI0 OCH BPAILEHHUs,
| - nyuMHa CTEpXKHS.

16. MomeHT HHEPUUHU TCJIa OTHOCUTCIIBHO OCHU BpalllCHUS €CTh:
D J,=Am-rt; 2)J=YJ; 3) J=$m12; 4) J:%mrz; 5)J=J +ma’, rae

Am; - Macca MarepualbHOM TOYKH,7, - PACCTOSHHE OT TOYKM JO OCH BpalleHus,l - uinHa
CTEpIKHS.
17. Teopema Illteiinepa, ompenenstoniasi MOMEHT WHEPLMM Tejda OTHOCHUTEIBHO JIIO0OW ocH
BpallEeHUs, BbIpaXkaeTcs (GopMyioi:

D Jo=Am-rt; 2)J=YJ; 3) J:%mrz; 4) J=émlz; 5) J=J, +ma’,

rae  Am, - Macca MaTepUalIbHOW TOYKH, 7; - PACCTOSTHUE OT TOYKH JIO OCH BpallleHHs,
| - nnuHa cTepkHs, J, - MOMEHT HHEPLUU OTHOCHTENILHO NapauIebHON OCH, IPOXOAANIeH

yepe3 1eHTp Macc C Tena, a — pacCTOSIHUE MEXY OCSIMU, 1 - Macca TeJa.
18. Kunetnueckas 2Heprus BpalieHus: a0COIOTHO TBEPAOTO TeJia BOKPYT HETIOBUKHOM OCH:

2 2 2 2 2
DE=" 2 E=T2 3 BI04 s ) E=tn

19. TlonHast KuHETHYECKAsk SHEPTUS a0COIIOTHO TBEPJOTO Teja:

2 2 2 2 2
I)E:%; ) E=JY . 3y p=T O M B meh: 5)E:kx7.

20. OcHOBHOE ypaBHEHHE TMHAMUKH BPAIIATEIBHOTO JBIKEHUSI aOCONIOTHO TBEPAOTO Tella HMEET
BUI.
L r L r L r dL
WM=J-¢;2) F=m-a; 3) L=J-w; 4 v=w-1r; 5) —=

21. MomeHTOM HUMITyJIbCa TBEPAOro T€jia OTHOCUTCIBHO HGHOHBI/I)KHOI/I OCH Ha3bIBACTCA BCIMYHNHA,

omnpenensgeMast opMyIoii:
1

1 T 1 1 dL r 1 s
) L=Jw; 2) p=mv; 3)d—=M; 4) L=const; 5) J =mr".
t
22. 3aK0H COXpaHEHUsI MOMEHTA UMITYJIbCA ONPEAEIIAETCS BhIPAXKEHUEM:
1 Tr 1 1 dL r 1
) L=Jw; 2) p=mv; 3)E:M; 4) L=const; 5) J =mr’.
23. 3akoH 'yka mist ynpyrux aedopmaruii TBEpAOTO Teaa UMEET BU;
F
1)o=E-¢; 2) F=—kx; 3)5—A1—1 4)0=%; 5 F=u-N.

24. 3aK0H BCEMUPHOTO TATOTCHHS JIJIs JTFOOBIX JBYX MaTepUaIbHBIX TOYCK:



1 1 T . .
) F=mg; 2)F=ma; 3)F=—kx; 4)F=m‘fi—”; 5\ F=g 2
t r

r
25. HanpsikeHHOCTb 10JISl TATOTEHUS ( g) 3TO:

1

r F v -m Il
Deg=—: 2g=L; 3g=2; sHr=c¢B, 54,2
m m t r m

26. YrioBas CKOpOCTh IIPU BpallleHUH aOCOIIOTHO TBEPIOTO Tela orpeaeseTcs: GopMyioi:

De=2: Do=21v: 3)0=22. Ho=Lt. 5=
R dt J

27. YrioBoe YCKOPEHHE MIPH BPaIICHHH a0COTIOTHO TBEPAOTO Tella OmpeAesaeTcss GopMyIIoi:
do _d’p a M Al

)e=—1}; 2)e= ; 3)e=—"L; dHe=—; 5S)e=—.
) dt ) dr’ ) dr’ ) J ) 1

28. Kak cBs3aHbl MEX1y COOOM yriioBas U JIMHEWHas: CKOPOCTh:
d2
1) & (Zﬂ .
dt

29. Kakoii opmyInoit MOKHO BBIPAa3UTh HOPMaJIbHOE YCKOPEHHUE OTIENIbHBIX TOUEK BPAIIAOIIETOCs
TBEP/IOT0 TeJla YePE3 €ro YriIoBYIK CKOPOCTb:

2
)a =¢-r; Z)anz%; 3) a,=@’R; 4) arz%; 5)a= faj+af'
t

30. Kakoit ¢opMynoil MOXHO BBIPa3UTh TAHTCHIIMAIBLHOEC YCKOPEHHE OTIEIbHBIX TOYEK
BpAILIAIOIIETrOCs TBEPIOTO TeJa Yepe3 ero YriioBoe YCKOpEHHe:

v’ dv
Va =cr; 2)a,=—; 3)a =w'R; 4 a =—:; 5)a=.a +a’ .
) a, ya,=": da, ya,="0: ) a=\a+a;

31. Cuna TpeHus kaueHus onpenensercs GopmMyoi:

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

:d_a); 2)(0:%; JYv=w-R; 4) w=2nv; 5)¢=
t

2. TEPMOJIUHAMUKA U MOJIEKYJISAPHAS ®U3UKA
1. YpaBHEHHE COCTOSHUS UAEATBHOTO ra3a:

1) PV =Const; 2) P=Pa,T; 3) PV="2RT; 4)V=V,a,T; 5)P=§n<E >.
M

KUH

2. OcHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TeOpUu:

1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4y v=vaT; S)P:§n<E >
M

KUH
3. M3oTepMuyeckuii mporiecc BeIpaxkaeTcst PopMyIoi:

1) PV =Const; 2) P=Fa,T; 3) PV=ERT; 4)V=VaTl,; 5)P=%n<E >,
M

KUH
4. N3oxopudeckuii mpoiecc BbIpaxaercs (popmymo:

1) PV =Const; 2) P=Pa,T; 3) PV="RT; 4)V=VarT; 5)P=%n<E >
M

Kun
5. N3obapudeckuii mporiecc BeIpaxkaeTcs: GopMysIoi:

1) PV =Const; 2) P=Ra,T; 3) PVZERT; 4)V=VaTl,; 5)P:§n<E >
M

KUH

6. Ilpu cxaTum uieabHOrO ra3a ero 00beM yMEHBIIIaeTcs B 2 pasa, a TeMIreparypa yBelIndluBaeTcs
B 2 pa3a. Kak u3aMeHuTCs mpu 3TOM JaBJeHUE raza?

1) yBennuutes B 2 pa3a;  2) yMEHBUIMTCS B 2 pa3a;  3) yBeIMUUTCS B 4 pasa;

4) yMeHbIIUTCA B 4 pa3a; 5) HE U3MEHUTCA.
7. JlaBneHue uaeanbHOTO ra3a yMEHBIIWIIOCH B 2 pa3a, TeMIepaTypa rasa yBeJIMYWiIach B 2 pasa.
Kax n3menwics mpu 3Tom 00bem raza?



1) yBennuwiics B 2 pa3za;  2) yMeHbIUIMICS B 2 pa3a;  3) yBenuuwics B 4 pasa;
4) ymeHbmuics B 4 paza;  5) HE U3MEHUJICS.

8. Kaxas u3 popmyn Beipaskaet 3akoH Jlanbrona?

1) g:%kT; 2) u:é%RT; 3) P=P+P,+P,+..+P;

n?

4 pv="tgr; 5
M

1
P=—nm<0*>.
3
9. Kakast u3 ¢popmMyn BBIpOKAET pABHOMEPHOE PaCIPEICIICHHE YHEPTUH 110 CTETICHUS CBOOOIBI?

1) g:lkT; 2) u=L""Rr: 3) P=P+P,+P+..+P; 4) PV =-ZRT; 5)
2 2M M

n

1
P:§nm<uz>.

10. Kakas u3 popmyin BeIpakaeT BHYTPEHHIOI SHEPTUIO CUCTEMBI?
1 i m m 1 2
1) e=—kT; 2) u=——RT; 3) P=R+P+P+..+P; 4 PV=—RT; 5 P=—nm<v" >.
2 2M M 3
11. 3akon pacnpenenenus MakcBeia XxapaKTepU3yeT:
1) paBHOMEpPHOE pacHpeesIeHue YHEPTUU 110 CTENIEHSIM CBOOO/IBI;
2) ypaBHEHHE COCTOSHUS UACATBHOTO rasa;
3) pacnpeneneHre MOJEKYJ 0 CKOPOCTSIM;
4) pacmpenenaeHre MOJIEKYJ B IOTEHIIUAIILHOM CHIIOBOM II0JIE;
12. 3akoH pacnpezenenus boibiiMana XapakTepu3yer:
1) paBHOMEpHOE pacHpeeeHle YHEPTUH 110 CTETICHAM CBOOOIbI;
2) ypaBHEHHE COCTOSIHUS UAEAIBHOIO rasa;
3) pacmpeneneHre MOJIEKYJ IO CKOPOCTSM;
4) pacmpenenaeHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM IIOJIE.
13. YpaBuenue sBienus quddy3uu npeactaBisercs GopMmynoi:

1) F=-n%as; 2) 0= x94T AsAr; 3) M =—DL AsAL;
dz dz dz
4)D=§/1<U>; 5)77=§/1<U>p; 6)x=%/1<u>pcv.
14. YpaBHeHUe SBIICHNS] BHYTPEHHETO TPEHUS MIPEICTaBIIsieTcs: GopMyIioi:
D F:—UQAS; 2) Q:—xd—TASAt; 3) M:—Dd—pASAt;
dz dz dz
4)D:%A<U>; 5)77:%l<u>p; 6)x:§/1<u>pcv.
15. YpaBHeHue sSBICHUS TETIONPOBOTHOCTH MPECTABISAETCS (HhOPMYJIIOW:
) F=pn@as: 2 0= Asar: 3) M=-DP asar
dz dz dz
4)D:%2<U>; 5)77:%/1<U>p; 6)x:%ﬂ,<u>pcv.
16. Koapdunment nuddy3un Beipaskaercst GopMyoii:
1y F=-p%as; 2) 0= x94T AsAr; 3) M =—DL AsAL;
dz dz dz
4)D:%/1<u>; 5)77:%l<u>p; 6)x:%/1<u>pcv.
17. KoaddunmeHnt BHyTpeHHETo TpEeHUs BeIpaxkaeTcs (opMyIoi:
dv dr dp

1) F=-n—AS; 2 =—x—ASAt; 3) M =—D——ASAt;
) ndz ) dz ) dz



4)D=§/1<U>; 5)77=§/1<u>p; 6)x=§/1<u>pcv.

18. KoadurmeHT TErionpoBoIHOCTH BbIpaxkaeTcs (hopmyioi:

) F=-n@as: 2) 0=—x9T Asar: 3y M =-DL AsAL:
dz dz dz
4)D=§/1<U>; 5)77=§/1<U>p; 6)x=%/1<u>pcv.

19. AnnabaTruecKkuM MpOIeCCOM Ha3bIBACTCS MPOIIECC, MPOTEKAIOIINA:
1) mpu MOCTOSIHHOM TeMITepaType;
2) 1pu NOCTOSHHOM JIaBJICHUH;
3) 6e3 oOMeHa PHepruei ¢ OKpYKarolel Cpeaou;
4) mpu MOCTOSIHHOM 00bEME;
5) HeT MpaBUJIBLHOTO OTBETA
20. Kakas popmyra BeIpaskaeT MepBbIi 3aKOH TEPMOINHAMUKH:

1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. IlepBbIii 3aKOH TEPMOJIMHAMHUKH IS aIMa0aTHYECKOTO MPoIecca UMEET BU:
D PV =TLRT: 2)Q=AUFA:  3)Q=AU; 4)Q=A: 5)A=-AU.
22. HepBLIfI 3daKOH TCPMOIUMHAMHUKHA I U30XOPHUICCKOI'0o ITpouecca UMECT BU/I:
1) PV = %RT ; 2)Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.
23. IlepBblii 3aKOH TEPMOJMHAMUKH JUISI U30TEPMHUUYECKOTO MPOIIEcCca UMEET BUA:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. VneanbHBli Ta3 MOMYyYUI KOTUYECTBO TemIOTHl, paBHOoe 300/ u coBepmmia paboTy, paBHYIO
100 /Tx. Kak u3menunach npu 3TOM BHYTPEHHss SHEprus raza?
1) yBenmnumnacs Ha 400 [Ix;  2) yBenuuwmiiack Ha 200 [Ix; 3) ymensiuiach Ha 400 JIx;

4) ymenbiniach Ha 200 Jx; 5) He u3MeHuUNach.
25. Yemy paBHO N3MEHEHHE BHYTPEHHEW DHEPIUM Ia3a, €CIM €My Nepelall KOJIUYECTBO TEIUIOTHI,
paBHoe 300 /I, a BHEIIIHUE CUJIBI COBEPUIMIIM HaJ HUM paboTy, paBHoe 500 Ix?

1) 200 Tx; 2) 300 Ix; 3) 500 Ix; 4)800 Ix; 5)0 Ix.

26. UneanbHas TemioBas MallivHa, padortaromas no nukiay KapHo, moimydaeT 3a Kaxablid UK OT
Harpesatena 2520 JIx rteruta. Temneparypa HarpeBatens 400 K, xomomunenuka 300 K. Haiitu
paboTy, coBeplIaeMyl0 MAIIUHON 3a OJMH LIUKJI, ¥ KOJIMYECTBO TEIUIA, OTJTABAEMOT0 XOJIOAMIBHUKY
3a OAMH LUKJI.

1) 600 [Ix; 2000 1x; 2) 700 dx; 2200 Jx; 3) 630 [Ix; 1890 JIx;

4) 800 Ix; 1200 [Ix; 5) 1200 Hx; 700 JIx.
27. B peanbHOM rase:

1) He yuuThIBaeTCsl pa3Mepbl aTOMOB (MOJIEKY);
2) Y4HUTBIBAETCS pa3Mepbl aTOMOB (MOJIEKYI);
3) He yuuThIBaeTCS CUJIBI IPUTSKEHUS MEXK]y aTOMaMH (MOJIEKYJIaMH);
4) He yYUTHIBAETCS CHJIbI OTTAJIKMBAHUS MEXKIy aTOMOB (MOJIEKY);
5) y4MTBHIBAETCS CHUIIBI IPUTSHKEHUS MEXYy aTOMaMH (MOJIEKYJIaMHu);
6) y4MTBHIBAETCS CUJIbI OTTAJIKMBAHUS MEXKIY aTOMOB (MOJIEKyJaMu);
[Ipennaraemsie otBeTol: 1) 1,2,3; 2)4,5,6; 3)1,3,4;, 4)2,5,6; 5)1,4,5.
28. BHyTpeHHss S)HEPTHs pealIbHOTO ra3a:
1) Gonblle BHYTpEHHEH SHEPTUU UICAIBHOTO Ia3a;
2) MeHbIIe BHYTPEHHEH SHEPTUH HICATLHOTO ra3a;
3) 3aBUCHUT OT TEMIIEpaTyphbl UACATBHOIO ra3a;
4) 3aBUCHT OT JaBJICHUS UAEANBHOTO rasa;



5) 3aBHCHT OT 00bEMa HJICaTbHOTO Ta3a.

3. 2JIEKTPUYECTBO U MATHETHU3M. 4. KOJTIEBAHUSA U BOJIHBI.
1. Koropas u3 popmyn Beipakaer 3akoH Kymnona?

; F
Di=—"— pF=kIL; 3HE=""1 4 A=q(p-0).
R+r &r 4

2. ITo xaxoit opmyie onpeaesnseTcs: HanpsHKEHHOCTD 3JIEKTPUUECKOro MOJIsl TOUSYHOTr o 3apsiia?

HNE="; 2)E=—21_, HE=L, 4HE=-—"_,
&, 4rg,r d 2rega
3. ITo kakoii opmyse onpeaensercs HOTEHIUAI TI0JI1 TOYEUHOTO 3apsaa’?
q rdr q-d q-d
1) o= 7 2) o= ;03 —@ = i 4) Ap= .
)¢ 4re,r )¢ -[ 2re,a ) 9= See, ) Av 2S¢g,
4. Koropast u3 ¢hopmyi sIBIseTCs OIpeeneHneM EMKOCTH KOHeHcaTopa?
ni-L,1t. Ne=4; =2, 4Hr-L.
c ¢ ¢ u Q - wc

5. Ilo kakoi (I)OpMy.]IC OIIpCACIIACTCA 06]]_[8.5{ CMKOCTb CHCTEMBI ITOCICAOBATCIBPHO COCIMHCHHBIX

KOHJICHCATOPOB.
I 1 1 1 c+c,+...+c 1 1

1) —=—+—+..4—; 2)c=¢+C,+Cc+.+C,33) c=——F——"—": 4) — = .
c ¢ ¢ c € CyreniC c ¢ +c,

n

n
6. Ilo xakoii Qopmyne ompenensercss 00Ias €MKOCTh CHCTEMbl HapalIeIbHO COCTUHEHHBIX
KOHJICHCATOPOB.

1 1 1 1 ¢, +c,+...+c 1 1
) —=—+—+..4—; 2)c=c¢+c,+¢,+.tc,; 3)c="—-72"—1. 4) —= .
c ¢ ¢ c C "CyrunC c ¢ +c,

n n

7. UTo Ha3bIBAaETCs JIEKTPUUECKHM TOKOM?

1) XaoTnueckoe ABM)KEHUE 3apsSKEHHBIX YACTHIL;

2) HampaBneHHoe IBUYKEHUE 3apsKEHHBIX YaCTHUILL;

3) HampaBneHHOe IBUKEHHE aTOMOB U MOJIEKYJI;

4) XaoTuyeckoe ABUKEHNUE HOHOB.
8. Koropas u3 popmyn npeacrasiser 3anuch 3akoHa OMa JUIst ydacTKa 1emnu?

DI=—f_. 2izye: =L, ai=L

R+r R S

9. Koropas u3 ¢opmyn npencrapisieT 3aBUCUMOCTh COMPOTHBIICHNS METAJUIMYECKUX MTPOBOJHUKOB
OT TeMIEPATyphI?

1) Q=JRt; 2) R =R (l+at); 3) Q=JUr; 4 R:J%,
t
10. Koropast u3 Qopmyn npeactaBisieT 3aBUCUMOCTh COMPOTHUBIEHUS OT €r0 T'€OMETPUUYECKUX
pa3mepoB?

(0 1 U U

1) R=R,(l+at); 2)R=—; 3)R=p—; 4) R=—; 5 R=—.

) R=Ry(lxar); 2) R=-5: 3)R=pg: 4 R=": 5 R=—g
11. Koropast u3 ¢popmyn npeacrasiser 3akoH Jxoyns-Jlenna?

I
) O=JRt: 2)R=R(1+at); 3)J=—2—: 4 R=p—.
) Q ) R=R(Ivar); 3)J=——; 4 P

12. IlepBoe npasusio Kupxroda?
1) Cymma HanpsbKkeHU# B 3aMKHYTOM KOHTYpe paBHa (.
2) AnreOpanueckas CymMMa TOKOB B 3aMKHYTOM KOHTYype paBHa ().
3) AureOpanyeckas CyMMa TOKOB B y3JI€ Pa3BETBJICHUS MJICKTPUIECKOM 1ernu paBHa 0.
4) CyMMa NOTEHLIMAJIOB B y3JI€ pa3BETBIICHUS MIEKTPUUECKON 1ienu paBHa (.



13. Kakue Toku B [-om npasunie Kupxroda 6epyrest co 3HaKaMH «+» U « —»?
1) Bce Toku OGepyTcsi co 3HAaKaMU «+»
2) Toku, BTeKaroIue B y3el OepyTCsl CO 3HAKOM «+», a BRITEKAIOIINE U3 y3J1a — CO 3HAKOM « —».
3) Toku, Tekyiue 1Mo 4acoBOM cTpeike, OepyTcs CO 3HAKaMU «+», IPOTUB YaCOBOW CTPEJIKH —
CO 3HAKOM « —).
4) Toku, COBIIAAAOLIME 10 HAIIPABJIEHUIO C HAIIpaBJieHHEM 00X0/a KOHTYpa, OepyTcs cO 3HaKOM
«+», a TeKyIIHe MPOTHB HAMIPABICHHUS 00X0a — CO 3HAKOM « —».
14. Bropoe npaBuiio Kupxroda.
1) B 3amMKkHyTOM KOHTYpE anreOpanueckas cymma najeHuil HaupspKeHUH paBHA anreopanyeckoi
CYMMe 3JIEKTPOJBUKYIIUX CHJL.
2) AnrebOpanyeckasi CyMMa TOKOB B 3aMKHYTOM KOHTYpe paHa (.
3) B 3aMKHYTOM KOHTYpe ajredpanyeckasi CyMMa CHJI TOKOB PaBHA CyMMeE 3JIEKTPOJBHKYILUX
CHIL
4) Anrebpanueckasi cyMMa CHJI TOKOB B y3JI€ pa3BETBICHHON 3JIeKTpUUYecKoi 1ienu pasHa 0.
15. Kakue Toku Bo 2-om mpaBuiie Kupxroga GepyTest co 3HaKaMu «+» U «—»?
1) Toxku, BTekaromue B y3ei, 6epyTcsi CO 3HAKaMM «+», BBITEKAIOIIUE U3 y3J1a — CO 3HAKOM «—
».
2) Toku, coBnajarolIye Mo HAIPaBJICHUIO C HAaIIpaBJIeHHEM 00X0/1a KOHTYpa, OepyTcs CO 3HaAKOM
«+», a TeKyIIre TPOTHB HANIPaBICHUS 00X0Aa — CO 3HAKOM « —».
3) Bece Toku OepyTcsi CO 3HAKOM «+y.
4) 3Haku «+» U «—» BbIOUPAIOTCS AJIS1 TOKOB IIPOU3BOJIBHO.
16. Ilo xakoii ¢opmyne ompenensercs oOliee CONPOTUBICHHWE R TpH IOCIEA0BATEILHOM
COCMHEHUH HECKOJIKUX MMPOBOJIHUKOB?
Di=Y1: 2)r= 2R . DR=YR: HL=YR.
R “R R-R,+R,-R+..R R, R
17. o xakoil (hopmyse onpenensiercss ooliee CONPOTUBIEHHE R TP MapauieIbHOM COEIMHEHUU
HECKOJIBKUX MTPOBOTHUKOB?
Sk

1 1 1
1) ==>R; 2)R=)R; 3)—=>» —; 4) R= .
)% LR DR=), )& ZRi ) R-R,+R,-R,+..R, R,

18. Yro Takoe p —n mepexon?

1) KoHTakT 1BYX pa3HOPOAHBIX METAJJIOB.
2) KoHTaKT MeTasuI-AU3IEeKTPHK.
3) KoHTakT 1ByX BHJIOB MOJIYIPOBOJHUKOB C Pa3HbIMH TUIIAMHU MPOBOJIMMOCTH.
4) KoHTaKT ABYX THUIIOB 3JIEKTPOJIMUTOB.
19. Kakoe cBOICTBO p —n Nepexo/a UCIOJIb3YETCs B MIOIYIIPOBOAHUKOBBIX TNO0AX?

1) OgHOCTOPOHHSS MPOBOAUMOCTb.
2) 3aBUCHUMOCTH COIPOTUBIIEHUS OT TEMIIEPATYPHl.
3) 3aBHCHUMOCTb COITPOTUBIIEHHSI OT OCBELIEHHOCTH.
4) Manas Beu4lHA COMPOTUBIICHHUS.
20. Kakoe siBjieHHE Ha3bIBAETCS 2JIEKTPOMAarHUTHON MHAYKLIMEN?
1) TlosBrneHne MarHUTHOIO MOJIS IPU MIPOTEKAHUHU TOKA IO LIETIH.
2) Bpamenue KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE.
3) JeiicTBHe MarHMUTHOTI'O TOJIS HA IPOBOJHUK C TOKOM.
4) SIBieHHME BO3HUKHOBEHHUS DJIEKTPUYECKOIO TOKA B 3aMKHYTOM IPOBOJAIIEM KOHTYpE NpHU
M3MEHEHUU MarHUTHOTO MOTOKA, IPOHU3BIBAIOIIETO 3TOT KOHTYP.
21. Koropas u3 popmyn npeacraniser cob6oil 3aK0oH MeKTpoMaruuTHoi nHaykunu dapanes?

1) e=J(R+r); 2)g:i—®; 3) @ =BScosp; 4) D=LJ.
t

22. Kakoe siBI€HHE Ha3bIBACTCS CAMOUHAYKIAECH?



1) SIBneHue BOBHUKHOBEHUS MHAYKIIMOHHOTO TOKA B IIEMH MPU MPOTEKAaHUU B HEW NIEPEMEHHOTO
TOKa.
2) IlosiBneHre MarHUTHOI'O TOJIS IIPY IPOTEKAHUU TOKA 110 LIETIH.
3) Bpaienue KoHTypa ¢ TOKOM B MAarHUTHOM TIOJI€.
4) JlelicTBME MarHUTHOIO TOJISI HA MPOBOIHUK C TOKOM.
23. Kakoe u3 HM)XENPHUBEICHHBIX YTBEPXKICHHUM SBIISIETCS MpaBwioM JIeHIa i HampaBiIeHUS
MHAYKIIMOHHOT'O TOKa?
1) WHIyKnuoHHBIH TOK MMEET TaKOoe HalpaBlieHHE, YTO €ro MarHUTHOM MOJIE MPENsSTCTBYET
M3MEHEHHUIO TOT0 MAarHUTHOTO [TOTOKA, KOTOPOE €ro CO34aJI0.
2) HWHayKUMOHHBIA TOK HAINpaBjieH MPOTHUBOIOJIOKHO HAMPABICHUIO 3JIEKTPUUYECKOIO TOKA,
KOTOPBIN €ro CO31al.
3) Hampasienue HHAYKIIMOHHOTO TOKa OMpeAeNseTcs Mo MpaBuily OypaBuuKa.
4) HanpapneHue MHIYKIMOHHOIO TOKA OIPEIEINISIETCs 10 IPaBUILY JIEBOM PYKHU.
24. Tlo kakoii u3 (popmyn BEIYHCISETCS BEIMYMHA CHIIBI AMIiepa?

1) F =quBSina;  2) F =JBlSina; 3)J:R<9 : 4)J:%

+r
25. To kakoii u3 popmyn BeIYHCIsETCS BennunHa cuiibl Jlopenna?
_ s — JBlSina _ 494 . __du
1) F =quBSince; 2) F=JBlSina;, 3) F=—"=, 4) F=-n—B-S§.
4re,r dx
26. KoTtopast U3 HUXKenpHuBEIeHHbIX (POPMYIT ABISETCS ONpPEIEICHUeM UHIYKTUBHOCTH KOHTYypa?
D aj R
DL=puunv; 2)L=—; 3)e=-L—; 4)L=-L.
1 dt 0]
27. KoTtopas u3 HIKENPUBEACHHBIX (HOPMYJ MPEACTABISET COOOW MHIYKTHBHOE CONPOTHUBICHUE
KOHTYypa IEpEMEHHOMY TOKY?
U 1 1
I)R=—; 2)R=p—; 3)R=—; 4) R =oL;
J S wc

28. Kakue kose0aHusl Ha3bIBAIOTCS BBIHYK/IEHHBIMH 3JIEKTPUUECKUMHU KOJIeOaHUSIMU?

1) Konebanus, BO3HUKAONIME B CUCTEME NPH COOOIIEHUH NMEPBOHAYAILHOTO 3amaca YHEpIuu,

BCJIE/ICTBUE COOCTBEHHBIX CBOMCTB CUCTEMBI U MPHU NMPEHEOPEI)KUMO MaJbIX MOTEPSAX SHEPrHH Ha

BBIJIEJICHUE TEIIOTHI.

2) Konebanus, cylecTBYIOLINE B CUCTEME MPU OCTOSTHHOM IMOMNOJIHEHUH 3araca YSHEPIUH.

3) Konebanus, mpoucxosiye o MaTeMaTH4ecKkoMy 3aKOHY CHHYCa WM KOCHHYCA.

4) Konebanus, npoucxosiiye B IENH ¢ NEPEMEHHBIM UCTOYHUKOM TOKa C AJIEKTPOABHIKYILEH

CHIION. & = &, -sin(a)ﬂt)

29. KoTtopast U3 HUXKENPUBECHHBIX (POPMYIT XapaKTepu3yeT HHAYKTUBHOE CONPOTHUBIICHHE?

2
1) Z= R2+(wL—ij; 2) Rc=i; 3)Z=JR2+(a)L)2; 4) R, =wL;
wc

wc

5. OIITUKA
1. Enununiia u3MepeHusi ONTUYECKON CUIIBI JIMH3BI?
1) crepagman; 2) mokc; 3)repi; 4) guonTpuid; S) MeTp.
2. OnTuyeckast cuia JIMH3bI paBHa 2 an. Haiiaure ee pokycHoe paccTosiHUe.
1)20cem;  2)25cm;  3)50cm; 4)80cm; S5) 1 wm.
3. B kakoif u3 HUXKE MEePEYHCICHHBIX Cpell CKOPOCTh PAacIpOCTpaHEHUs CBeTa HauOOJbILIAsi, €CIH
TIOKa3aTesH MPEJIOMIICHHUS 3TUX CPE]] CIeTYIOIIHUE:
l)ammas - n=241; 2)Boga- n=1.33; 3)cmupr- n=1.36; 4)sautapp - n=1.54.
4. Kakoe 13 cieayroumx ycilIoBUHM yKa3bIBaeT, YTO JIMH3A pacceBaromas?
1) D=3nntp; 2) F<10cm; 3) D<O0; 4)nuH3a BorHyTass; 5) M300pakeHHE MHIMOE.
5. Kakoe u3 HIDKECHIEIYIOUINX YCIOBUI yKa3bIBaeT, 4To JHH3a coOuparomas?
1) muH3a BeINTyKJIast; 2) n300pakeHUE B JIMH3E MHUMOE;



3) u3obpaxenue B auH3e mnpsimoe; 4) D >0.
6. UTo MOXHO CcKa3zaThb 00 yriie MmajieHHs Jiyda CBeTa Ha MOBEPXHOCTb pasjiena JIByX Cpeid U yrie
NPEJIOMIICHUS, €CIH JIyd BBIXOJUT M3 ONTHYECKH OoJiee TUIOTHOW Cpelbl B ONTHYECKH MEHEe
IJIOTHYIO?
1) yron nagenus Gosiblie yria npeIoMICHUS;
2) yrou mpenomiieHus: O0JIbIIe yriia MajaecHus;
3) yros npenoMieHHUs paBeH yrily NaJeHus;
7. Kakoii yrom mperoMJIEHUS COOTBETCTBYET IPECIbHOMY VYIJy I[OJHOTO BHYTPEHHETO
oTpaxeHus?
1) 0% 2)45°% 3)90% 4) 180"
8. Kak m3meHuTCs OKYCHOE paccTOSIHUE CTEKIISTHHOM JIMH3BI, €CITU €€ OIYCTUTh B BOAY?
1) He U3BMEHUTCS; 2) YBEIIMUUTCS;,  3) YMCHBIIMUTCS.
9. JIyu cBera majaeT Ha IpaHMIly pa3fena JByX Cpel ¢ IoKa3aTeJeM IpeloMieHus n, U n,. B

KaKHUX CIIy4asiX yroJjl HaJieHus paBeH yIiy peoMIIeHUs?
1) n,>n,; 2)n=n,; 3)n<n,.
10. JI71s1 KakuxX mpoIecCOB XapaKTEepPHO SIBICHHE UHTEpPepeHInu?
1) st 2IEKTPOCTATUIYECKUX TPOIIECCOB;
2) 1uis BceX BOJHOBBIX MPOIIECCOB;
3) 1 mpo1ecCcoB PaMOAKTUBHOTO pacmaia;
4) [1st 5IEeKTPOMArHUTHBIX MTPOIIECCOB.
11. Kakue BOJIHBI YAOBIETBOPSAIOT YCIOBUIO KOT€PEHTHOCTU?
1) BoJIHBI, UMEIOIIIME OJUHAKOBBIE (ha3bl M MOCTOSIHHYIO Pa3HOCTH JJIMH BOJIH;
2) BOJHBI, IMEIONINE OJIMHAKOBYIO JJIMHY BOJHBI M TOCTOSTHHYIO Pa3HOCTh (a3;
3) BOJIHBI, UCITyCKaeMbl€ OJTHUM UCTOYHHKOM,;
4) BOJIHBI, UMEIOIIUE PA3TUYHYIO JTUHY U MTOCTOSIHHYIO (a3y.
12. Kakue BoJIHBI MOTYT UHTEppEepUpoBaTh?
1) BOJIHBI OT OJJHOTO UCTOYHUKA CBETA;
2) BOJIHBI, paCpPOCTPAHSIOLINECS B OJJTHON TIOCKOCTH;
3) BOJIHBI, UMEIOIIHNE OJUHAKOBYIO SHEPTHIO;
4) BOJHBI OJIMHAKOBOM JUTMHBI M IOCTOSIHHOM pa3HOCTH (a3.
13. TIpu xakoii pa3HOCTH X0/Ia BOSHUKAET yCUJIEHHE KoJebaHuit mpu unrepdepenHun?
1) mpu pa3HOCTH X0/1a, PABHOM Y€THOMY YUCITY AJTUH TOTYBOJIH;
2) mpH pa3HOCTH X0J1a MEHbIIIE JJIMHbI BOJIHBL;
3) mpu pa3HOCTHU X012, PAaBHOM LIeJIOMY YuCly (a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY YHMCIY JJIMH TOJTYBOJIH.
14. IIpu kakoi pa3HOCTH X0/1a BO3HUKAET ocialienue kojaeOaHuil mpu uHTEpPepeHunn?
1) mpu pazHOCTH X0/1a, pAaBHOM 1I€JIOMY YKCITY JAJIMH TOJTYBOJIH;
2) npu pa3HOCTH X0Ja, PABHOW HEYETHOMY YHUCIY JJIMH MOJTYBOJIH;
3) npu pa3HOCTH XOJ]a MEHBIIIE IJTMHBI BOJIHBI;
4) mpu pa3HOCTH XO/a, PaBHOW YETHOMY YHCIy (as3.
15. Kakoe ¢uznyeckoe siBI€HNE OTHOCUTCS K JU(PPAKIIUK BOJIH?
1) sBIEeHME HANOXKEHUS BOJIH, B pe3yJbTaTE YEro MOJy4aeTcs ONpeeieHHass KapTHHA MaKCUMYMOB
1 MUHHUMYMOB;
2) siBneHue OrubaHus BOJIHAMU MPETSATCTBUS;
3) pasnokeHre Oeoro CBeTa Ha COCTaBIIAIONINE IIBETA;
4) siBneHue ocnablIeHUs] CBETOBBIX BOJIH IIPU PAaCIpOCTPAHEHUH B CpeEIE.
16. ITpu KakOM yCJIOBHH MOYKHO HaOt01aTh TU(PAKIINIO BOJTH?
1) ecnu AyvHA BOJIHBI BO MHOT'O pa3 MEHbIIIE pa3MepoB Ipeamera’?
2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YHMCITy aMIUIUTY KOJIeOaHMUIA;
3) ecnu AJIMHA BOJHBI COM3MEpPUMA C JTMHEHHBIMHU pa3MepamMu MpeIMeTa;
4) ecnu (aza KoneOaHU HEMPEPHIBHO U3MEHSETCS.



17. Kakoe siBlieHUE CBUJETEIBCTBYET O TOM, UTO CBET MPEACTABISAET COOOM 3JEKTPOMAarHUTHBIC
BOJIHBI?
1) natepdepenuus crera;
2) nudpakius CBETOBBIX U JIEKTPOMATHUTHBIX BOJIH;
3) morJoieHNe CBeTa MpU pacpOCTPAHEHUH B CPEJIC;
4) cKOpOCTb PacIpOCTPAHEHHUsI CBETA U DJIEKTPOMATrHUTHBIX BOJH B BaKyyMe.
18. CkoIbKO [JIMH BOJH MOHOXPOMATMYECKOrO CBETa C YacTOTOH Kkojebamuii v =5-10"Tn
YIOKUTCS Ha TyTH JuyinHOW | =1.2mm B Bakyyme?

1)2; 2)10; 3)500; 4)2-10°
19. YUto mpoucXoauT C Jy4oM O€JI0ro CBETa MPU MPOXOXKICHUH Yepe3 TPEXTPAHHYIO CTEKISTHHYIO
pU3My, €CIIM MOKa3aTelb MPEeTOMIICHUS MIPU3MbI OOJIbIIIE TOKA3aTeNs MPEJIOMIICHUS OKpY Karolei
cpenbl?
1) JIyu cMemiaetcs BHIXO/S U3 IPU3MbI B HAIIPABJICHUH MMapajlieIbHOM HaualbHOMY;,
2) Jly4d oTknoHsIeTCS;
3) JIy4 oTKJIOHSETCS K BEPIIMHE MPU3MBI U IIPU STOM pa3jaraeTcsl Ha IBETHHIC MYyYKH;
4) JIy4 OTKJIOHSETCS] K OCHOBAHUIO TIPU3MBI U TIPH 3TOM pa3JiaraeTcs Ha IIBETHBIC MyYKH.
20. Kakue ¢usnueckue SIBICHUS MPOUCXOAAT C JIy4OM OElIOro CBeTa IMPHU MPOXOXKIACHUHU uepe3
CTCKJISTHHYIO TPEXTPaHHYIO MPU3MY?
1) unrepdepennus;
2) nudpaxuys ¥ IpeIoMIICHUE,
3) mpenomMiieHue U AUCTIEPCHUS;
4) uaTepdepeHnus u audpakius.
21. Jlyun Kakoro MOHOXpOMaTHYECKOI'0 CBETa UMEIOT HAUOOJIBIIYIO JUIMHY BOJIHBI?
1) duoneroBwie;  2) opaHkeBble; 3) 3eJeHBbIC;  4) KpacHEBIE.
22. Jlyun Kakoro MOHOXpPOMaTHYECKOIO CBE€Ta UMEIOT HaUOOJIBIIYIO YaCTOTYy KOJeOaHnun?
1) 3enensle;  2) cuHHe; 3) KpacHble;  4) OpaH)KeBbIE.
23. Yto ompenensieT MBET Jiyda ¢ TOYKU 3pEHUs BOTHOBOM ITPUPOBI cBeTa?
1) ammuintyna konebaHuit; 2) CKOPOCTh pacpOCTPAaHEHUS BOJHBI,
3) daza xoneOanuii BoJHBI; 4) NJWHA BOJIHBI, S5) 9YaCTOTa BOJIHBI.
24. Tlo kakoMy 3aKOHY pacCceMBaIOTCs CBETOBBIE JTy4H B aTMochepe?

1 1

1) A%;  2) A% 3)?; 4);.
25. B ueM COCTOUT pazNuire MeXIy €CTECTBEHHBIM U MOJSIPU30BAHHBIM CBETOM?
1) B CKOPOCTH pacrpoCTpaHEHHsI CBETOBOM BOJIHEI,
2) B MJIOCKOCTU KOJIEOAHWI HAIPSKEHHOCTEH SJEKTPUUECKUX M MATHUTHBIX BEKTOPOB CBETOBOM
BOJTHEI;
3) B MOTJIOLICHNHU CBETOBOW BOJIHBI BEIIECTBOM;
4) B paccessHMH CBETa MEJIKMMH YaCTUIIAMH U MOJICKYJIaMHU BEIIECTBA.
26. Kakue BelecTBa Ha3bIBalOT ONTUYECKH aKTUBHBIMU?
1) KOTOpBIE MOTJIONIAIOT CBET;
2) KOTOpbIE U3MEHSIIOT HAMPABJICHUE PACTIPOCTPAHECHHUSI CBETA;
3) KOTOpBIE BPALIAIOT IUIOCKOCTh TOJISIPU3AIIH CBETA;
4) KOTOpbIE pa3nararoT Oelblil CBET B IBETHOM CIIEKTP.

6. OCHOBBI ATOMHOM " SIAEPHOW ®U3UKHN

1. KBanroBas ¢u3nka u3y4yaeT sIBICHUS:

1) mpoucxozsue co CKOPOCTIMU CPABHUMBIMHU CO CKOPOCTBIO CBETA;

2) mpouCXOJfIIMEe B MaKpOMHpe, MpU OOBSICHEHHHM KOTOpBIX Kiacchyeckas (u3MKa HHOTIA
BCTpEUaeT 3aTPyAHCHUS;

3) mpoucxosIIre B MAKPOMHUPE, KOTOPBIC Kilaccuueckas Gu3uKa 0ObsICHUTh HE MOXKET;

4) MpOUCXOIAIINE MPU BBICOKUX JIABJICHUSIX U OYCHb BHICOKUX TEMIIEPATypax;

5) ykazaHHbIC B yHKTax 1) u 3).



2. KBanroBas runore3a Ili1anka COCTOUT B TOM, UTO:

1) uznmyyeHue U MOTJIOMICHUE CBETA MPHU BBICOKUX TeMIIepaTypax MPOUCXOTUT HEMPEPHIBHO, a MPH
HU3KUX — TUCKPETHO, T.€. ONPEACICHHBIMH MOPIUSAMH (KBAaHTAMH);

2) u3ny4eHue CBeTa MPOUCXOIUT AUCKPETHO, a MOIJIOIIEHNE — HETIPEPHIBHO;

3) u3JIy4eHHE U MOTJIOIIEHUE CBETA TPOUCXOAUT IUCKPETHO;
4) u3nydyeHue M TMOIJIOIIEHHWE CBETa IPOUCXOJUT TOJBKO MPH IEpexoje aToMa U3 OJHOTO
CTAallMOHAPHOTO COCTOSIHUS B JIPYTOE;

5) kBaHT cBeTa (GOTOH) 00J1aAET KaK KOPITYCKYJISIPHBIMH, TaK M BOJIHOBBIMU CBOMCTBAMH.

3. Kak u3meHuTCs yacToTa U31y4eHHUsl, €CIIM SHEPIUI0 KBAaHTA YBEJIUYUTCS B 2 pasza?

1) yBenuuutcs B 4 paza; 2) yMeHbIIUTCA 4 pa3a; 3) HE U3MECHHTCS;

4)yBenuuutcs B 2 pa3a; 5) yMEHbBIIUTCS B 2 pasa.

4. Kakas dopmyia onpeaensier uMnyiase GoToHa?

) p=mc; 2) p=h—v; 3) p=ﬁ; 4) p=h—v u p=ﬁ;

c A c A

5) Bce nmpuBeAeHHBIE B MyHKTaxX 1,2 u 3 GOpMyIIbl ABISIOTCS MPABUIbHBIMHU.

5. OT KaKuxX mapaMeTpoB 3aBUCUT 3HaUeHHE (DOTOTOKA HACHIIIEHUSA?

1) ot sHepruu GoToHa; 2) OT CBETOBOIO MOTOKA; 3) OT YaCTOTHI OOIYYAIOIIEro CBETa;

4) OT CBETOBOrO NOTOKAa M OT YacTOThl OOJy4YaroLIEro CBETa; S5) OT CKOPOCTH BbUIETAIOLIUX
JIEKTPOHOB.

6. YpaBHenue ¢porodddexra nmpu ycioBun 3anupanus GOTOTOKA HMEET BHI:

2
1) hv:A+m;) D D hvy=A; 3) hv=A+eU,; 4) hv=myc?; 5) h%:p.

7. Kakue pakTopsl onpeAessatoT KpacHyo rpanuiry gorodddexra?

1) sHeprus poToHa; 2) HaIpPsHKCHUE MEK/Y aHOAOM M KaTol0oM; 3) JUIMHA CBETOBOW BOJIHBI;
4) BeleCTBO aHO/1a; S5) BEIIECTBO KaTO/a.

8. Ilpu ocBeleHNHN MIACTUHBI 3€JI€HBIM CBeTOM (oTodddexTa HeT. byneT im oH HabmoaThCs PH
00Jy4eHHH TOH K€ IIACTUHBI KPaCHBIM CBETOM?

1) uer;

2) na;

3) Oyner, eciiv HHTEHCUBHOCTb KPAaCHOTO CBETa OOJIbIIIE, YeM MHTEHCUBHOCTD 3€JIEHOTO CBETa;
4) Her, T.K. paboTa BbIX0/Ia 3JIEKTPOHA U3 IUIACTHUHBI OyJIeT ellle O0bIlIe;

5) HeT oTBeTA.

9. laBneHue, oka3bplBa€MO€E Ha Teja 3JEKTPOMAarHUTHBIM U3JIy4€HUEM, MOYKHO OOBSICHUTH?

1) TONBKO Ha OCHOBE KBAaHTOBOM TEOPHH;

2) TOJIBKO Ha OCHOBE BOJIHOBOM TEOPHH;

3) Ha OCHOBE KBaHTOBOM M BOJHOBOW TEOPUHU;

4) ucrnionb3ys A pa3INdHbIX TEJ pa3Hble TEOPUU;

5) BO3HMKHOBEHHEM MEXAHHMUECKUX CHJI 33 CUET 3JEKTPOMArHUTHOTO MOJIS.

10. OnrHaKoOBO JIK JaBJIEHHE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO WM OEIyI0 TOBEPXHOCTb.

1) onuHakoBo;

2) Ha Oenyro MOBEPXHOCTh JJaBJICHHE CBETa OOJIbIIIE;

3) Ha YepHYIO IOBEPXHOCTH JIaBJICHUS CBETA OOJIBIIIE;

4) pe3ynbTaT 3aBUCHUT OT JTMHBI CBETOBOW BOJIHBI, MTAJIAIONIEH HA ITH MOBEPXHOCTH;

5) pe3ynbTar 3aBUCUT OT SHEPTHH (HOTOHOB.

11. Kakue cBoiicTBa cBera noaTreepxkaaet a¢pdext Komnrona?

1) apdext Komnrona He 1aeT BO3MOKHOCTH JI€TaTh BBIBOJBI O CBOMCTBAX CBETA;

2) BOJIHOBbIE CBOMCTBA CBETA,

3) KBaHTOBO-BOJIHOBBIE CBOWCTBA CBETA;

4) KBaHTOBBIC CBONCTBA CBETA,

5) Ha ocHoBe 3¢ ¢ekxra KoMmnTona MOXKHO caenaTh, BEIBOJ, YTO CBET CIIOCOOCH PaclpOCTPaHATHCA
TOJIbKO B a0COJIIOTHO YIPYTUX Cpeax.



12. B xakoM ciy4yae 3HEprusi aroMa BOAOpOAa OOJbIIe: KOTAa SJIEKTPOH HAXOIUTCS Ha YAAJICHHON
OT siipa OpOUTE WM Ha CaMO OJIM3KOU K siapy?

1) Ha ynaneHHo OT siapa opoure;

2) Ha caMol OJIM3KOH K sIpy opoure;

3) sHeprus aTomMa OJIMHAKOBA B 00OUX CITyYasX;

4) aroM BOJOpOJAa MMEET HAuOONBIIYI0 PHEPTHI0 B MOMEHT Iepexojia ¢ ONu3Koi OpOuTHl Ha
yIIQJICHHYIO;

5) HeT oTBeTA.

13. Ha kakyro cTallMOHApHYIO OpOUTY MEPEXOAMUT AIEKTPOH B aTOME BOAOPOJA MPU UCIYyCKAHUU
BUJIMMBIX JIy4eil?

1) co BTOpO# Ha NIEPBYIO;

2) ¢ mo0oii Ha TIEPBYIO;

3) c mepBoii Ha THO0YIO;

4) ¢ mo0ol Ha TPETHIO;

5) ¢ 11060t Ha BTOPYIO.

14. Nmeetcst mu CBsI3b MEXIY YacCTOTOM OOpalleHHs 3JIEKTpOHA BOKPYT sipa aToMa BOJOpOAa U
YacTOTOM €ro U3Iy4eHHs?

1) umeercs;

2) He umeercs;

3) umeeTcsl, eciy 4acToTa OOpalleHus 2IEKTPOHA MHOTO OOJIBIIE YACTOThI U3IyUCHUS;

4) umeercs TOJBKO Uil  OpOUT, paauyChl KOTOPBIX  YAOBJIETBOPSAIOT  COOTHOILIEHUIO:

mu.vr, =n h
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5) umeeTtcsl, eclii 4acToTa 0OpalleHus 3JEKTPOHA MHOI'O MEHbIIIE YAaCTOThI U3JIyUEHHUS.
15. CkoibKO KBAaHTOB C Pa3IMUYHON HHEPTrUed MOXKET MCIYCKaTh aTOM BOJOpOJA MPHU TMEepPexojie
3JIEKTPOHA C TPeThei OpOUTHI Ha MEPBYIO?
1) onuH kBaHT; 2) Ba KBaHTa; 3) TpU KBaHTa; 4) 4eTbIpe KBaHTA; S5) ISATh KBAHTOB.
16. Cornacno runorese ae bpoiins:
1) TONBKO 3JIEKTPOHBI 00JIAAI0T HAPSALY C KOPITYCKYJISPHBIMU TaK)K€ M BOJTHOBBIMU CBOWCTBAMU;
2) TOBKO (DOTOHBI 00JIAAAIOT KAK KOPITYCKYJISAPHBIMHU, TaK U BOJHOBBIMU CBOHCTBAMU;
3) JaCTHIIBI HE MOTYT 06JIa1aTh BOIHOBBIMH CBOHCTBAMH, €CITH HX pa3Mepsl mpeBbimaoT 107 m;
4) nrobas yacTuLa o0nagaeT Hapsay ¢ KOPIYCKYJISIPHBIMU, TaK)Ke U BOJTHOBBIMU CBOMCTBAMU;
5) BOJIHBI JI1000M MPUPOABI 00JIaJAI0T, B TOM MJIM MHOM CTETEHU, KOPITYCKYJISPHBIMU CBOMCTBaMH.

. h
17. Y3 cOOTHOLIEHUSI HEOIIPEAECICHHOCTEN A1l KOOPAUHAT U UMITYJIbCOB (Hampumep, Ax-Ap 2 py
T

) ciienyer:
1) €CJIM MHUKpOYaCTHlla HAXOAUTCA B COCTOAHHMU C ONOCTATOYHO TOYHBIM 3HAYCHHUEM KOOPJAWHATHI

(Ax—)O), TO COOTBETCTBYIOLIas NPOEKLHS €€ HUMIYyJIbca B 3TOM COCTOSHUM OKa3bIBaeTCs

COBEPILIEHO HEompeaeaeHHoi (Ap, — o), u Hao0oPOT;
X

2) MUKpOYacTUIla HaXOAWTCA B COCTOSHUM, KOIJa HU €€ KOOPJAMHATy, HHU COOTBETCTBYIOLIYIO
IPOEKIHIO €€ UMITYJIbCA TOYHO OIPEEITUTh HENb3s;

3) ecim MHKpOYacTUIa HAXOAUTCA B COCTOSIHUM C TOUHBIM 3HAUEHUEM KOOPJAUHATHI, TO U 3HAUCHUE
COOTBETCTBYIOIIEH POEKIIUU €€ UMITYJIbCAa B 3TOM COCTOSIHUM MOKHO TOYHO OIPENIEIHTD;

4) 4ro yacTua 00J1aaeT OJJHOBPEMEHHO KOPITYCKYJISIPHBIMU M BOJIHOBBIMHU CBOMCTBaMU;

5) 4TO YacTUIla HE MOXKET OJIHOBPEMEHHO 00J1a1aTh KOPIYCKYISIPHBIMU M BOJTHOBBIMU CBOMCTBAMH.
18. ®usnueckuil cMbICA BOITHOBON (PyHKIMU (i - QYHKIMH), ONKCHIBAIOIIEH COCTOSHUE YaCTHIIbI
COCTOUT B TOM YTO:

1) 3HaueHue BOTHOBOHM ()YHKIIMM PaBHO BEPOSTHOCTH HAXOXKICHUS YACTULBI B DJIEMEHTE 0ObemMa
dV B MOMEHT BpEMEHH ¢ .



2) BonHOBasi (YyHKIUSI OMpPEIENsieT TOJOKEHHWE YaCTUIBl B TPOCTPAHCTBE B JaHHBIH MOMEHT
BPCMCHU [ .

3) xBazpaT MOAYJIS BOJHOBOH (DYHKIIMM PaBEH OTHOIICHHUIO BEPOSITHOCTH HAXOXKICHHS YaCTHIIBI B
MasioM oobeme dV K 3ToMy 00beMy (IIIOTHOCTh BEPOSITHOCTH);

4) 3Has BOJHOBYIO (DYHKIHMIO, MOXXHO ONPEICIUTh TPACKTOPHUIO JBUXKCHHS YaCTHIBI B
MIPOCTPAHCTBE;

5) Her oTBeTA.

19. Kakoe u3 yTBepxaeHuU siBsieTcsl BepHbIM. Y paBHeHue Llpenunrepa

(Az//+%—T(E—u)W=0j:

1) cTporo goka3bIBaeTcss MaTEMaTHYECKUMH METOAAMU;

2) UMeeT peryisipHOE PEIICHHUE MPH TIOOBIX 3HAYCHUSAX MapameTpa E (MOJHOM SHEPTrUU YaCTHUIIbI);
3) MCIONIB3YIOTCS TOJIBKO JUIS pEIIeHUs 3a7ayd 00 SHEPreTHYECKUX YPOBHAX 3JIEKTPOHA B aToMe
BOJIOPOJa;

4) mocTyaMpyercs TaK ke, KaKk B KIIJACCUYECKON MEeXaHHKe MOCTYJIUpYeTCs BTopoil 3akoH HproToHa.
20. Kakoe u3 mpuBEIEHHBIX YTBEp)KIEHUM sBIseTCS HEBEpHBIM. COOCTBEHHBIH MEXaHWYECKUI

MOMEHT MMITyJbca (CIMH) L 3/IeKTpoHa:

1) BBeneH s oObsicHeHus: onbIToB lllTepHa u I'epnaxa mo pacuienyieHUI0 Y3KOro Imy4yka aTOMOB
BOJIOPOJIa B CUJIBHO HEOJHOPOJHOM MarHUTHOM IIOJIE;

2) 3TO BHYTPEHHEE HEOThEMJIEMOE CBOICTBO 3JIEKTPOHA, OAOOHO €ro 3apsiiy U Macce;

3) KBaHTOBas BEIMUYMHA, HE HMEIOLIAs KJIaCCUYECKOI0 aHaJlora;

4) KBaHTYyeTCs 110 3aKOHy L =71 f s(s+1), rae s - CIMHOBOE KBAHTOBOE YHCIO;

5) ecTb BeJIMUMHA CKAJIPHASL.

21. VYTBepxkIeHHE: «B OJHOM M TOM € aTOM€ HE MOXKET ObIThb 0ojiee OAHOIO 3JIEKTPOHA C
OJMHAaKOBBIM HaOOpPOM UYeThIpeX KBAaHTOBBIX YUCEN 1, | , m; U m » NpeacTaBiseT co00n?

1) BTopoit noctynat bopa;  2) mpunuun Ilaynu;  3)runoresy ne bpoiins;

4) runoresy Ilnanka; 5) IpUHLIKI HEPA3INYMMOCTH TOXKAECTBEHHBIX YaCTHII.

22. SInpo aTOMOB y M30TOIIOB OJJHOTO U TOTO K€ DJIEMEHTA COAEpKaT?

1) onMHaKOBOE YMCIIO HEUTPOHOB, HO Pa3IMYHOE YUCIIO IPOTOHOB;

2) 0MHAKOBOE YUCIIO IPOTOHOB, HO PA3JINYHOE YHCIIO HEHTPOHOB;

3) KONMYECTBO HEUTPOHOB PABHO KOJUYECTBY MPOTOHOB;

4) oIMHAKOBOE YUCIIO 3JEKTPOHOB;

5) pa3IuYHOE YUCIIO IJIEKTPOHOB.

23. Kakue yTBepk/A€HHUS Ul SHEPTUU CBSI3U pa SBISIOTCS BEPHBIMU?

a) DHEprusi CBS3U fApa paBHA TOM SHEPruM, KOTOpas BbLAEISETCS NMpHU O0Opa3oBaHUU sjpa U3
OTJIENbHBIX YACTHII;

0) Heprusi CBSI3UM sApa — OTO DHEpPrus, HeoOXoaumasi JUIsl TOJIHOTO pacUIeIICHHs sIpa Ha
OTJIeJIaHHbIE YaCTHUIIbI (HYKJIOHBI);

B) DHEPIrUs CBS3M si/ipa paBHA TOW SHEPTUH, KOTOPast MOTJIOIIAETCS IPU CUHTE3E SAApa.

1) TonbKO yTBEpXKIEHUE a); 2) TOJIBKO yTBEpKIAeHHE 0); 3) TOJIBKO YTBEPKJIEHUE B);

4) yrtBepxkneHus a) u 0);  5) yrBepxkaeHuHs 0) U B);

24. ledekt Macchl siapa 3TO:

1) BenM4YMHA Pa3HOCTH CYMM MAacC BCeX HYKJIOHOB M 00Pa30BaHHOIO U3 HUX aTOMHOTO S]Ipa;

2) OTHOUIEHHE MEXIy CyMMapHON Maccoil HyKJIOHOB, HE CBS3aHHBIX MEXAY COOO, 1 cyMMapHOI
Maccoil Tex e HyKJIOHOB, CBSI3aHHBIX MEX]y COOOM B sipe aToMa;

3) BenMuMHA, HA KOTOPYIO BO3pAcTaeT Macca BCEX HYKJIOHOB MPH 0Opa30BaHMM U3 HUX aTOMHOTO
Anpa;

4) pa3HOCTh MEXKIY CYMMapHOM Maccoll HEHTPOHOB W CYMMapHOM Maccoll TMPOTOHOB,
coJiepKaluxcs B SIpE;

5) pacuueruieHue Aapa Ha OT/IeIbHbIE HYKJIOHBI.



25. Kakast u3 npuBeeHHbBIX (POPMYIT OMHMCHIBAET OCHOBHOM 3aKOH PaJMOAKTUBHOTO pacmaja?

1n2; 5)
A

2

n n=mny-e ™ gy J=J ™, 3y N=Nype¥, 4 T =
2

a=AN,-e”
26. Kakoii 3apsi1 UMEIOT  — 4acTula, [ —dYacTula U y —u3iaydeHue?
1) o —yacTuna — MONOXKHUTENbHBIN; [ —YacTUlla — OTPHULIATEIbHBINA; ) —HU3Iy4eHUEe HE HMeEEeT
3apsia;
2) or—4acTulia — OTPHULATENbHBINA; [ —4YacTHLa — IOJOXKHUTENbHBIN; y —HU3JIydeHUE HE UMEET
3apsia;
3) ¢—uacTuna — He WuMeeT 3apsjga; L —uacTULAa — OTPHULATENbHBIM; y —H3IydYeHue -
HOJIOKUTEIbHBIN;
4) a— wuyacTMLla — TMOJIOKUTENbHBIN; [ —yacTHLla — HE HUMEeT 3apsla; ) —HU3JIydeHue -

OTpI/ILIaTeHLHblﬁ;
5) a — 4Jactuna — HOHOH(HTCHBHBIﬁ; ﬂ — HacTula MU y — HU3JIYyUYCHUC - HC UMCECT 3apsaa,

27. Kakue siiepHbIe MPOLIECChl MPUBOJAAT K CTPYKTYPHOH MepecTpoiike sijep aTOMOB, a Kakue HeT?
1) a—, B — pacnaj He U3MEHSIIOT COCTaB S/Ipa, ¥ — U3Iy4eHHE — U3MEHSET;

2) a—pacnaau y —U3JIydeHUE U3MEHSIOT COCTaB Apa; [ — pacnaj HeT;
3) f—pacnagu y—u3Iy4eHUE U3MCHSIOT COCTAB sJIpa; & — paciaj HeT;
4) a—, [ — pacnalx U3MEHSIOT COCTaB s/ipa, ¥ — U3IYYEHUE — HET;

5) a—, f— pacnan U y — U3IyYCHUE U3MEHSIOT COCTAB SIpPa;

28. Kakue peakiiuy Ha3bIBaIOTCS AI€PHBIMU?

1) peakiuu, Mpu KOTOPBIX PO MOTJIOMIAIOT SHEPTHUIO;

2) peakuuu, Mpu KOTOPBIX AAPO UCIYCKAIOT SHEPTHIO;

3) npeBpalleHusi aTOMHBIX sIep MPHU B3aUMOAEHCTBUM UX C AJIEMEHTapHBIMHU YacTULIAMU WU JIpYT
C Ipyrom;

4) BepHBI Bce oNpeziesieHus JaHHbIe B MyHKTax 1-3;

5) cpenu AaHHBIX ONpEENCHUIH HET BEPHOTO.

29. lnst mpoTeKaHus yIpaBisieMoi siIepHOM IEMHOM peakuu HeoOX0auMo, 4To0kl K03 huIiueHt
Pa3sMHOXKEHUs1 HEUTPOHOB ObLI:

1) 6onbmie 1; 2) pasen 1; 3) menbiue 1; 4) mensiue 10;

KO3 PUIMEHT pa3MHOKEHUSI HEUTPOHOB MOKET MPUHUMATh JH000€ 3HAUCHHE.

30. SnepHble peakUUu CUHTE3a JIETKUX AJ€p aTOMOB Ha3bIBAIOTCS TEPMOSAECPHBIMH, TIOTOMY UTO
OHM BO3MOXHBI:

IIPU HU3KUX TEMIEpaTypax;

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

P CBEPXHU3KHUX TeMIieparypax (mopsiaka 0,01 — 0,1 K);

TPU CBEPXBBICOKHX TeMrepaTypax (mopsiaxa 107 — 10° K);

IIpU TEMIIEpaTypax, yKa3aHHbIX B MyHKTaxX 2) U 4).

4. METOJIUYECKHUE MATEPUAJIbI, OINPEJEJSAIONIAE TPOILEIYPHI
OIIEHUBAHMS 3HAHMM, VYMEHHWH, HABBIKOB MW (WJIH) OINBITA
JESTEJBHOCTH, XAPAKTEPHU3YIOIINX STAIBI ®OPMUPOBAHUSA
KOMIIETEHIIUI

JlexuuM OLEHHMBAIOTCA IO TOCEIAEMOCTH, AKTHUBHOCTH, YMEHHUIO BBIJIECIUTH TIJIABHYIO
MBICJIb.

JlaGopaTopHble 3aHATHS OLIEHUBAIOTCS IO CAMOCTOSITEILHOCTH BBINOJHEHUS pPabOThI,
IPaMOTHOCTH B 0()OPMIICHUH, TPABUIBHOCTH BBITTOJHEHHS.



CamocrosaTrenbHass paboTa OLIEHUBACTCA IO KAYeCTBY M KOJHMYECTBY BBINOJIHEHHBIX
JIOMAIIIHUX WIM KOHTPOJBbHBIX PadOT, IPaMOTHOCTU B O()OPMIIEHUH, TPABUIBHOCTH BBIIIOJIHEHHUSL.

[TpomesxyTouHas arTecTanus IPOBOJUTCS B GOpME 3a4eTa U SK3aMEeHa.

Jlns mosrydeHMs 3adeTa M 3K3aMEeHa CTYJIEHT OYHOM (opMbl 00ydeHHUs JOJDKEH B TEUEHUE
CeMecTpa aKTUBHO MOCEMIATh JICKIIMU M IPHHUMATh Y9acTHe B 00CYKACHUU BOIIPOCOB KACAIOLIHXCS
M3y4aeMOM TEMBI, BBIIOJHUTH U 3AIUTUTH OTYETHI 110 IIPAKTHYECKUM 3aHATUSM.

Jlnist IoTydeHus 3a4eTa U dK3aMeHa CTYACHT 3a0YHOH (OpMBI 00ydeHUs TOJDKEH HalucaTh
KOHTPOJIbHYIO Pa0OTy, aKTUBHO MOCEIATh JEKIUH U IPUHUMATh y4acTUe B 00CYXIEHUHU BOIIPOCOB
KACAOUIUXCSl U3y4aeMOM TEMBbI, BBIITIOJIHUTD U 3aIUTUTL OTYETHI 110 ITPAKTUYECKUM 3aHATHSIM.

Kputepun oueHku 3adera M 3K3aMEHa MOTYT OBbITh IOJY4YEHbI B TECTOBOH (opMme:
KOJIMYECTBO  OaJJIOB WM  YIOBJIETBOPUTEIBHO, XOpOWIO, OTIAMYHO. Jms  modydeHus
COOTBETCTBYIOILIEH OLICHKU Ha 3a4€T€ U DK3aMEHE 110 KypCY HCIIOJIb3YETCsl HAKOIUTENIbHAs CUCTEMA
0ambHO-PEHTHHIOBOM padOThI CTYACHTOB. VITOroBasi OLleHKa CKIIQABIBACTCS M3 CYMMbI OaJIOB HIIU
OLIEHOK, IOJIyYE€HHBIX 0 BCEM pa3liellaM Kypca U CyMMbl OajuIOB IOJYYEHHOM Ha 3aueTe U
DK3aMEHE.

Tabnuua 4.1 - Kpurepuu OlIeHKH ypOBHS 3HAHUW CTYJEHTOB C MCIIOJIb30BAaHUEM TECTa Ha
3a4yeTe UM dK3aMeHe M0 Y4eOHOU AUCHUIIINHE

OueHka XapaKTepUCTUKKN OTBETA CTYAEHTa
OTAnyHo 86-100 % npaBWIbHbIX OTBETOB
Xopowo 71-85 %
YaosnetsopuTesibHO 51-70%
HeyposnetsoputensHo MeHee 51 %

OneHka  «3auT€HO»  COOTBETCTBYET  KPUTEPHUSAM  OLICHOK  OT  «OTJIUYHO» 1O
«yJIOBJIETBOPUTEIHLHO.

OrneHka «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HE YAOBIETBOPUTEIBHOY.

KonnuectBo 0amioB M OIEHKAa HEYJOBJIETBOPUTEILHO, YAOBIETBOPUTENILHO, XOPOIIO,
OTIIMYHO ONPEIENAIOTCS MPOrPaMMHBIMHU CPEACTBAMHM IO KOJIMYECTBY IPABUIIBHBIX OTBETOB K
KOJIMYECTBY Cy4yailHO BEIOpAHHBIX BOIIPOCOB.

Kpurepun onieHHBaHMs KOMIIETEHIUI CIEAYIOLIHE:

1. OtBeThl MMEIOT TMOJIHBIE pelieHusl (C NpaBWIBHBIM OTBeToM). MX copepxanHue
CBUJIETEJILCTBYET 00 YBEpEHHBIX 3HAaHMAX OOydaromerocs M O €ro YMEHHMH pelaTh
poQeCCHOHANIbHBIC 33J1a4H, OLIEHUBAETCS B 5 0a/UI0B (OTJIMYHO);

2. bomee 75 % OTBETOB MMEIOT IMOJHBIE pelIeHUs (C NpaBWIBHBIM OTBeTOM). X
CoJlep’)KaHUEe CBHJIETENBCTBYET O JOCTATOUHBIX 3HAHUSAX OOYYaIOUIErocss M €ro yMEHHH pellaTh
npodeccuoHaIbHbIE 3a/1aui — 4 Gaiia (XopoILo);

3. He menee 50 % OTBETOB MMEIOT MOJIHbIE pelIeHUs (C MpaBWIIbHBIM OTBEeTOM). Hx
COJIepKaHUE CBUJETEIbCTBYET OO0 YIOBJIETBOPUTENBHBIX 3HAHUAX OOydaromerocs M O €ro
OTpaHMYEHHOM YMEHHUHU pellaTh NpoQecCHOHANbHBIE 3aJauld, COOTBETCTBYIOIUIME €ro Oymayuiei
KBaJMpuKanuu — 3 6aia (yI0BIETBOPUTENIBHO);

4. Menee 50 % OTBETOB MMEIOT pEUIEHMs] C MPaBUIBHBIM OTBETOM. MX conepikaHue
CBUJETENLCTBYET O Cia0bIX 3HAHUSAX oOydaromerocs M O €ro He YMEHHH pellaTh
npodeccuoHaIbHbIE 3a1a4l — 2 Oansa (HeyA0BIETBOPUTEIBHO).





