DesepanbHOe AreHTCTBO MOPCKOTO H PEYHOT0 TPAHCHOPTA
DejiepallbHOE TOCYIapCTBEHHOE GIOIUKETHOE 06pa30BATENLHOE YUPENKICHHE
BEICIIIET0 00pa30BaHus
«['ocypapcTBennbIii yHHBEpCHTET MOPCKOI0 H PeYHOro (hroTa
uMenn agmupana C.0. Makaposa»

VTBEPXIAIO
JIMpeKTop JlenapTaMenTa BEICIIETO
obpazo
M.H. Cagensena

20 BT 20

ITPOTPAMMA
BCTYIIMTEJBHOT'O UCHBITAHUA
«OBLIAS PU3UKA»

U1 TIOCTYTIAFOIMX Ha 00y4eHue 1o 00pa30BaTeNbHEIM IIPOrpaMMaM
BBICIIIET0 00pa30BaHKS — IporpamMMaM 6aKalaBpuaTa M IporpaMMaM CLIELHaTHTETa

Canxr-IletepOypr
2025



[IporpamMmMa BCTYIUTENBHOTO HUCTIBITAHMS TTO (DU3HKE pa3paboTaHa ¢ yudeToM GeaepatbHOro
roCyJapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAAapTa CpeAaHero oOmero oOpa3oBaHUS U
(denepanbHOro rocyJapCTBEHHOTO CTaHJapTa OCHOBHOI'O OOIIEro oOpa3oBaHUs U yTBEPXKICHA
Ha 3acenanuu kadenpol Gusuku (mpotokos NelO ot 28.05.2025)

CnoXXHOCTh TIPOrpaMMbI COOTBETCTBYET ypOBHIO cliokHOCTH EI'D mo ¢usmuke ¢ yderom
BPEMEHHU BBINIOJIHEHUS 3a1aHUS.

l. MeTozmqecmle YKa3aHud K IporpaMMe BCTYIIUTEJIBHOI'O 9K3aMEHa.
L[eJIB nporpamMmbl  BCTYIIMTCJIBHOI'O HCIHBITAHUSA II0 MATCMATHUKE 3aKJII049acTCia B

periiaMCHTAalU ITOPAAKA IIPOBCACHUA BCTYIIUTCIIBHBIX 39K3aMCHOB.

[lenbt0 BCTYNMUTENBHOTO WCHBITAHUSL SBJISIETCS MPOBEPKA TOTOBHOCTH AOUTYPUEHTOB
OCBOMTH OCHOBHYIO 00pa30BaTeNIbHYIO ITPOrpamMmy.

[TocTymarommi J10KeH:
3HATH/TIOHUMATD

¢usnyeckue SBICHUS, CMBICH (PU3UUYECKUX MOHITHHA, CMBICI (PU3MUYECKUX 3aKOHOB,
IIPUHLIMIIOB, IPABUJI, IOCTYJIATOB.

YMmeTh:

BBIIICJI?[TB KOHKPCTHOC (bI/I3I/I'-IeCKOC COACPIKAHUC B IIPUKIIAJHBIX 3aJadaX W HCIIOJIb30BAaTb
3aKOHBbI 1 MCTOIbI (I)I/ISI/IKI/I IIpH UX PCIICHUU,

Hcnonp3oBaTh MaTeMaTUYECKH ammapar MpU BBIBOJE CIEACTBUN (PU3NYECKUX 3aKOHOB U
TEOPHH;

Baagerts:
Mertononorueit pemeHust GU3NIECKUX 3a/1a4.
Il.  Conep:xanue, ctpykrypa u ¢gopMa npoBeeHUus1 BCTYNUTEIbHOT0 UCTIBITAHUS

BerynurensHble MCBITaHUS MO (U3UKE MPOBOAUTCS B MUCBMEHHOW (opMe B BHUIC
HabOopa u3 20 3amaHuii, BKIrOYaromero 17 TECTOBBIX 3aJaHUN OTKPHITOTO TUIA, 1 TECTOBOE
3a/1aHUE 3aKPHITOTO C MHOXKECTBEHHBIM BBIOOpOM, 1 TECTOBOE 3ajjaHhe HAa COOTBETCTBHUE U 1
3a/laHUE C Pa3BEPHYTHIM OTBETOM. [IpOAOIKUTETHLHOCTh BCTYNUTEIBLHOIO UCIbITaHUS 1
akajieMu4eckuii yac (45 MuH).



Conep:xaHue BCTYNUTEJILHOTO UCIIBITAHUS.
Pazneu. 1. Mexanuka
1. KunemaTuka

Mexanuueckoe aBmxeHue. Cucrema orcuera. MarepuanbHas Touka. Tpaektopus. [yt u
nepemenienre. CKOpoCTh M YCKOpeHHE. PaBHOMEpPHOE M paBHONEPEMEHHOE NPSIMOJIMHENHOE
nBukeHne. OTHOCUTENBHOCTh JIBIDKEHHUS. 3aKOH CJOXEHHs cKopocteil. ['paduueckoe
npeacTaBieHue IBUKEHM. ['paduku 3aBUCHMOCTH KHHEMATUYECKUX BEIMUUH OT BPEMEHU IpU
pPaBHOMEPHOM M pPaBHONEPEMEHHOM JBIKEeHHU. C(CBOOOJIHOE mMajaeHue Tel. YCKOpEeHHe
cBOOOMHOrO mnajcHUA. PaBHOMepHOE MABM)KEHHE IO OKpYKHOCTHU. JIMHeWHas u yrioBas
CKOPOCTH.  YCKOpEHHE Ipd  PAaBHOMEPHOM  JBHM)KCHMM  Tela IO  OKPYKHOCTH
(IEHTPOCTPEMUTENIBHOE  yCKOpeHHE). PaBHONEpEeMEHHOE JIBHJKEHHE MO  OKPY>KHOCTH.
KpuBonnHenHoOE NBUKEHUE, HEHTPOCTPEMUTEIIBHOE U TAHTCHIHAIBHOE ycKopeHus. [IpuHiumn
HE3aBHCUMOCTH JIBHKEHUH. J[BI)KEHUE Tena, OpOIIEHHOT 0 MOl YTJIOM K FOPU30HTY. JBIKEeHHE
TBepaoro tena. llocrynarensHoe M BpamarelbHOE ABWXKEHHUS. ONUCaHUE JBHXKEHHSI TOYEK
KoJeca.

2. OCHOBBI TUHAMUKH

IlepBsiii 3akoH Hprotona. MHepunanbHbie cucTeMsl oTcueTa. [I[puHINN OTHOCUTEIBHOCTH
lNanunes. Macca. Cuna. Bropoii 3akoH Herotona. Cnoxkenue cuia. MOMEHT CHIIbL. Y CIIOBUSA
paBHOBECHS JJIsI MATEPUAIIBHOW TOYKH U IS T€Jl KOHEYHOTO pa3mepa. Llentp macc. JIBrxkeHue
LIEHTPa Macc 3aMKHYTOM cucTeMsbl Ten. Tperuit 3akoH Herotona. Cuiiel ynpyroctu. 3akoH ['yka.
Cuna tpenus. Tpenue nokos. Tpenue ckonbxenus. Kosddumument tpenuns. JIBuxenue tena ¢
Y4ETOM CHJIBI TPEHUS. | paBUTAlIMOHHBIE CHIIBI. 3AKOH BCEMHUPHOIO TArOTeHUA. CHuia TAKECTH.
Bec tena. /I[prmkeHue Tena noa AEMCTBUEM CUIIBI TSKECTH. [[BHIKEHHUE TIAHET U UICKYCCTBEHHBIX
crnyTHUKOB. HeBecomocts. [lepBas n BTopast KOCMUYECKHE CKOPOCTH.

3. 3aKoHBI COXpAHEHHUS B MEXaHUKeE

Nmnynee Tema. 3akOH COXpaHEHHMsS] UMIYJibca. PeakTuBHOE nBMKEeHME. MexaHudeckas
pabota. MomHocTh. KuneTnueckas u moTeHIMalbHAsI Y)HEPTUsl. 3aKOH COXPaHEHHUs SHEPTUU B
Mexanuke. KoadurmenT nose3Horo qeicTBUS MalIiH U MEXaHU3MOB B MEXaHUKE.

4. ZKNIKOCTH M ra3bl

Hapnenue. 3akoH Ilackams s >KUAKOCTEM W Ta3oB. bapoMeTphl MU MaHOMETPBI.
Coob6miatomuecst cocynbl. [lpuHumn ycTpodcTBa THApPABIMYECKOro mnpecca. ATmocdepHoe
nasyienue. MsMeHeHne aTMochepHOro AaBIeHUS C BRICOTOM. ApXUMe0Ba CUjia JIsl )KUAKOCTEN
Y ra30B. Y CJIOBUS IIJIaBaHUSI TEJT HA IOBEPXHOCTHU U BHYTPH KUAKOCTH. J[BUKEHUE HECKUMAEMOM
KUIAKOCTH MO TpyOaM. 3aBUCUMOCTb JIaBJICHUS KUJKOCTEH OT CKOPOCTH €€ TCUCHUSI.



Pasnean. 2. Mousiekyasipaas ¢pusuka. TensioBblie sBjIeHUsI.
S. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKON TEOpHU

Macca u pasmep moiiekyn. Uucno ABoraapo. bpoyHoBckoe nBuxkeHne. Bzanmonaencraue
Monekyn. HMpeanbHbiii Ta3. TemnoBoe aBmkeHne. OCHOBHOE YpAaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUU HACaIbHOrO raza. Temmeparypa U €€ MOJEKYJISIPHO-KUHETUYECKUN
cMbIci. AOCoIoTHAs TeMIeparypHas mkana u mkana [enscus. CpenHekBagpaTHiHas CKOPOCThb
JIBMYKEHUSI MOJICKYJI ra3a.

6. TensioBBIC ABJICHUSA

YpaBHeHUE COCTOsIHUS HjaeaidpbHOro Trasza (ypaBHeHue MenaeneeBa-Knaneiipona).
YHuBepcanbHas ra3oBas MocTossHHasA. M30TepMUUecKuid, N30XOPHBIA U U300apHBIN MPOIIECCHI.
BuyTpenHssi sHeprus wujacaibHOro rasa. KommdecTBo TemiaoThl. TeMIOEMKOCTh CHCTEMBI,
yAenbHasA U MOJISIpHAsl TEIUIOEMKOCTH, CBSI3b MEXJy HUMHU. PaboTa B TepMOoauHAMUKE. 3aKOH
COXpPAHEHMS SHEPIUHU B TEIUIOBBIX Ipolleccax (MEpBbI 3aKOH TepMoAMHAMUKH). [IpuMeneHue
MEepPBOro 3aKOHa TEPMOJMHAMUKHN K Pa3IMUHBIM mpoleccaM. AauabaTHbiil mporecc. [Tpuniun
JNEUCTBUS TEIUIOBBIX JABUraTeneu. MaeanbHas TemioBas mammHa, nuki Kapao. KIIJ TermoBoit
MamuHbl. KITJ] naeansHOM TerioBoi MamnHbl. Mcnapenue u KoHJeHcalus. HacwllleHHbIe U
HEHACBHIILICHHBIC Maphl. BiaXxHOCTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh. TOUYkKa
pocel. Kpucramnuueckue u amopdubie Tena. CBOHWCTBA TBEPABIX Tel. YIpyrue aedopMaini,
3aKOH ['yka

Paspnei1. 3. OCHOBBI 3JIEKTPOAUHAMHUKHU
7. DeKTPOCTATHKA

DINeKTpuuecKuil 3apsan. BzaumopeilicTBue 3apsbkeHHbIX Ten. 3akoH Kynmona. 3akoH
COXpaHEHMs FJIEKTPUYECKOTo 3apsja. DNeKTpudeckoe noiie. HanmpsskeHHOCTh 2JIEKTPUUECKOTO
MOJIs1. DJIEKTPOCTATUYECKOE T0JIe TOYEYHOTO 3apsiAa. [IpuHIMN Cynepno3uIuy dIEKTPUIECKUX
nojeid. IIpoBOAHUKKM B DJEKTPUUECKOM TMOJIE. OJIEKTPOCTATHYECKOE TI0Jie, CO3JaHHOE
OECKOHEYHON PAaBHOMEPHO 3apsKEHHOM IUIOCKOCTBIO U 3apsKeHHOHM cdepoil. JuanexkTpuku B
AIEKTPUUECKOM ToJIE. Jusnexktpuueckas MPOHUIIAEMOCTh BEIIIECTBA. Pa6ora
AJIEKTPOCTATUYECKOTO TOJISI TIPU MepeMeIeHru 3apsaa. [loTeHnuan u pa3HOCTh MOTEHIIMAJIOB.
[Torenuman mosis ToueyHoro 3apsga. CBsi3b MEX]Yy HaNPSXKEHHOCTBIO JIEKTPOCTATUYECKOTO
TI0JIS1 ¥ Pa3HOCTHIO MOTEHIIMAIOB. DIEKTPpoeMKOCTh. KoHieHcaTophl. DJIEKTPOEMKOCTD MIIOCKOTO
KOHJICHCaTOpa. DHEPrusl 3apsH>KeHHOT0 KOHJIeHCaTopa.

8. 3aK0HBI IOCTOSAHHOI'0 TOKA

Dnextpuueckuil Tok. Cuia Toka. 3akoH Oma [ii1d yyacTka 1nemnu. 3akoH Oma 1Jisi 3aMKHYTOH
uenu. ComporuBiieHHe NpoBOAHUKOB. [lociemoBarenbHOe M MapajuiesIbHOE COEIUHEHHE
MIPOBOJTHUKOB. DJIEKTPOABMKYIAsi cwia. PaboTa M MOITHOCTh TOKA. DJIEKTPUYECKUN TOK B
Pa3IMYHBIX Cpefax. DJIEKTPOHHAs MPOBOJUMOCTh METAJUIOB. 3aBUCHUMOCTH COMPOTUBIICHUS
METAJJIOB OT TEeMHEpaTypbl. DJIEKTPUUYECKUH TOK B IKUAKOCTAX. 3aKOHBI 3JIEKTPOIU3A.



DJIEKTpUUYECKUM TOK B Ta3ax. [loHaTHs 0 mia3zme. DJIeKTpOHHAS AYMUCCHUA. DJIEKTPOHHO-Ty4deBast
TpyOka. [TomympoBomuuku. CoOCTBEHHass M TMPUMECHAs MPOBOJUMOCTH IMOJYIPOBOTHUKOB.
[TosrynmpOBOTHUKOBBINA THO.

9. MaraurHoe 1moJjie

DJIEKTPOMArHUTHAsT UHAYKIMUSA. MarHuTHOE B3aUMOJICHCTBUE TOKOB. MarHuTHOE IOJIE.
Nuaykuus MmarHuTHOTO noJist. Cuia, IeMCTBYyIoNas Ha MPOBOJHUK C TOKOM B MAarHUTHOM T10JIE
(3akoH Awmmepa). [lelicTBue MarHuTHOrO MO Ha JBWXKymuics 3apsn. Cuna Jlopenua.
MarnuTtHble CBOMCTBa BelllecTBa. MarHuTHas MPOHUIIAEMOCTh BEIECTBA. DJIEKTPOMAarHUTHas
UHIYKIUSL. MarHUTHBIA NOTOK. 3aKOH 3JIEKTpOoMarHuTHOU nHAYyKuu. [Ipasumno Jlenna. SIBnenue
CaMOMHAYKIMU. NHIYKTUBHOCTb. DHEPTUSI MATHUTHOTO TOJIA.

Pa3neun. 4. Kosie0anus M BOJIHBI
10. Mexannueckue KoJ1e0aHUSA U BOJIHBI

["apmonnueckue konedanus. AMIUIUTY1a, IEPUOA, YacToTa U (aza kosedanuil. CBoOOAHbIE
rapMOHUYECKHEe KojieOanusi. Marematuueckuii MasTHUK. [lepros kosiebaHusi MaTeMaTUYECKOTro
MaaTHuKa. Kosebanus rpy3a Ha npyXKUHE U Nepuo 3TuxX Kojedanuil. [IpeBpaienue sHepruu
P TapMOHMYECKUX KojeOaHusX. BeiHyxIeHHble koyieOaHus. Pezonanc. Pacnpocrpanenue
MEXaHMYECKUX BOJIH B ynpyrux cpenax. CKOpoCTb paclpOCTpaHEHUs BOJHBI. /[TMHA BOJHBI.
[Tonepeunsie 1 MpoA0JIbHBIE BOJMHBI. CTOSTUME BOJIHBI. 3BYKOBBIE BOJIHBI. CKOPOCTH 3BYKA.

11. DyeKTpOoMArHUTHbIE KOJeOAHUS U BOJIHbBI

Konebarenbubiii  KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B KOHTYpE.
[IpeBpaiienrie sHepruu B KoJjiebarenbHOM KOHType. CoOcTBeHHas 4YacToTa KoJjieOaHuil B
KOHType. BbIHyXJeHHbIE 3JieKTpuueckue KoseOaHusd. IlepeMeHHbI >IEKTPUUYECKU TOK.
JleicTByIOIME 3HAYEHUs] CUJIBI TOKA M HANpsDKEHMsS. AKTUBHOE, EMKOCTHOE M WHIYKTUBHOE
conpotuneHus. Tpanchopmarop. Ilepenaua s3mekTpodHEpruu. DJIEKTPOMATHUTHBIE BOJIHBI.
CkopocTe uX pacnpocTpaHeHus. M3iaydyeHue U npueM 3JIEKTPOMArHUTHBIX BOJH. [IpuHOUAIIBL
paaunocBszu. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

12. Onruka

[IpssMonMHEHOE pacpOCTpaHEHUE CBETA. 3aKOHBI OTPAXKEHUSI U MPEIOMIICHHUS CBETA.
IToka3zarens npenomnieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroj IMOJHOTrOo
otpaxeHus. Xoj gy4el B mpusMme. [locTpoenne n3odpaxxenus B miiockom 3epkaie. Codupatromas
u pacceuBaronias jguH3bl. Dopmyna ToHkOW JMH3BL. [locTpoeHHe H300pakeHW B JIMH3aX.
®oroanmapar. ['nma3z. Ouku. CnekrtpanbHbli aHanui. [llkama 37€KTPOMarHUTHBIX BOJIH.
Nurepdepenius ceeta u ee npuMmeHeHue B TexHuke. udpakmus cperta. JudpakimoHHas
pemieTka. [ maBHbIE TUPPAKITMOHHBIE MAKCUMYMBI.

13. D1eMeHTHI TEOPUH OTHOCUTEJIBLHOCTH



NuBapuaHTHOCTh CKOpOCTH cBeTa. [IpuHIMN OTHOCHUTENbHOCTH JiHIITENHA. CKOPOCTh
CBETa B BaKyyMe€ Kak IMpeJleJibHasi CKOPOCTh mepenauud curhana. CBsi3b MEXIy Maccoil u
DHEPTUEH.

Paspnes. S. KBanroBas ¢pusuka
14. CBeroBble KBaHTHI (()OTOHBI)

®ororpdext ero 3akonbl. [loctosnnas Ilnanka. KBant cBera (doToH). YpaBHEHue
Ounmreiina g Gotosddexra. CretoBoe nasnenue. OnbiTol [1. H. JIeGeaena.

15. ATom 1 aTOMHOe AP0

OnwiT Pesepdopna mo paccesHuro anbda-dactui. Saepras momens aroma. IloctymaTs
Bbopa. HMcnyckanue u morjomieHusi cBeta atomMoMm. Jlazepbl. DKCHEepUMEHTaIbHBIC METO/bI
pErucTpauuy 3apsHKCHHBIX 4YacTUL. PaanoakTUBHOCTh. 3aKOH PaJMOAKTHBHOTO pachaja.
[Ipotons! u Heliponsl. M3otormbl. Anbda-, 6eTa- 1 raMMa-u3IIydeHusl. DHEPTHs CBSI3U aTOMHBIX
anep. Y nenvHas sHeprus cBsizu. [ledekT maccsl aapa. Aaepueie peakiuu. Jlenenue saep ypasa.
Cunres sanep. TepMosiiepHbIE pEAKIINH.

1. Pacnpene.ﬂeﬂne TEM 10 3aJaHUAM BCTYNIHTEJIbHBIX HCIBITAHUMN

Ne KoanuyecTtBO
Pasnen ¢pusuku Tembl - NePBUYHbIX
3agaHus
0aJL10B
KuneMaTuka nocTrynarejbHOro IBUKeHUs. 1 1
Cpennsist CKOpOCTh. YpaBHEHUE JBWKEeHHS. [ paduueckoro npeacraBieHue 2

JIBHOKCHMUA. OTHOCUTEILHOCTh JBHXXCHUA

K JIMHAMMKA NOCTYNATEJbHOI0 IBUKEHHUS. 3 1
HHeMaTHKa 3axonsl HetoToHa. BTopoii 3akoH HeloTOHA B MMITYIIBCHOI hopme.
3aKoHBI COXpaHeHHUs.
3aKOH COXpAHEHWs IIOJHONM MEXaHMYECKON SHEPrUM. 3aKOH COXPaHEHHs 4 1
HMIyJbCa.
MKT. 5 1
MostekyasipHas Wneanbupiii ra3z. OcHoBHble noHATHs MKT. VYpaBHeHHe cocCTOsSHUS. 6
I"a30BbIe MpoOLIECCHI.
(busmxa TepmoauHamuka. 7 1
BHyTpeHHsis aHeprus rasa. Pabora rasa. IlepBoe HauaJlo TEpMOANHAMUKH.
DJIEKTPOCTATHKA.
3akoH Kynona. HanpskeHHocTs anekrpudeckoro mnomis. IlpuHiun 8 1
cynepnosunui. Ilepemenienue 3apsaaa B 3yeKTpudeckoM nouie. [orennuar.
3aKOHBI NOCTOSIHHOIO TOKA.
DeKTPOHHAMKKA Cuna Toxa. ConpoTuBneHue NpoBoAHuKa. 3akoH OMma Al ydacTka M Juis 9 1

noyiHO# 1enu. 3akoH Jxoyns-JIeHna.

MarnuTHOe noJie.
XapakTepUCTUKM ~ MarHMTHOro  nojs.  IlpuHnun — cynepnos3uuuu. 10 1
B3aumoneiicteue TtokoB. Cumina Awmmepa. Cuma Jlopenma. J[BmwkeHue
3apPsHKECHHBIX YaCTHUI] B MArHUTHOM IT10JIC.

KomneOangus u YpaBHeHHEe TapMOHHMYECKHX KojeOanuii. [lepuon. Yacrtora. AMImiuTyaa.
oJie p p Y y
BOJHBI I'padukn KomeOaTENBHBIX MPOLECCOB. DIEKTPOMAarHUTHBIE KOJeOaHWsI. 12 1
KonebartenbHbIi KOHTYP.
BomHosas ontuka. | KBaHTOBO-BONHOBOW nyanmmsm. WHTepdepeHmws, mudpakius. BuemrHwii 13 1
ATOMHAS W doroaddekr. Crpoenue aroma. MznmyueHne atoma.
anepHas (bmmca Crpoenue sapa. 3akoHBI PaJMOAKTUBHOTO pacnaza. DJIEMEHTbl TEOpPHH 14 1
" | OTHOCUTEIBHOCTH 15 1




Bce pas3aensl EnuHunper m3mepenus GU3NIECKUX BETHYUH 16 1

N

(1)1/131/11(1/1 OrnpeneneHust U3NIECKUX 3aKOHOB, MPOIIECCOB U SIBJICHUN 17

CripaBeyTMBOCTh (PU3UIECKUX SBICHHUI 18 2

KauectBennas 3aJa4da

IIpuBenéH npaBUIBHBIM OTBET, M IPEICTABICHO IIOJIHOE BEPHOE
00BsSICHEHHUE C YKa3aHWEeM HaOJII0jaeMbIX SIBJICHUI W 3aKOHOB. 4 faJa.

JlaH TpaBWIBHBIH OTBET, M TPHBEICHO OOBSICHEHHWE, HO B PEUICHUH
COJICPIKUTCS OJIMH U3 CIISAYIONUX HEJJOCTATKOB. B 00BsSCHEHNH HE YKa3aHBI
OJTHO M3 SIBIICHMH WM OJWH M3 (PU3NYECKHX 3aKOHOB, HEOOXOJIUMBIX IS
MIOJTHOTO BEPHOTO OOBSICHEHUSI.

N

OOBsICHEHHS TIPEICTABICHBI HE B IIOJIHOM 00BEME, FITH B HUX COACPIKUTCS
OJIVH JIOTHYECKHI HENOYET. 3 0aJL1a

Hpe,I[CTaBJ'IeHO peuIeHue, COOTBECTCTBYIOMICC OJAHOMY U3 CICAYIOMINUX
CJIy4acB.

JlaH paBUJIBHBIN OTBET HA BOIIPOC 3aJIaHUsI, U IPUBEICHO OOBSICHEHHE, HO
B HEM HE yKa3aHBbI J[BA IBJICHUS MM (PU3NIECKUX 3aKOHA, HEOOXOJUMBIX JUIS
MIOJTHOTO BEPHOTO OOBSICHEHUSI.

i
VkazaHel Bce HEOOXOAWMBIE [JIsI OOBSACHCHHS SBICHUS U 3aKOHBI,

3aKOHOMEPHOCTH, HO HUMCIOIHCCA PaCCy>XXJACHHA, HaIpaBJICHHBIC Ha
TIOJIYYCHHC OTBETA HAa BOIPOC 3aJiaHus, HC JOBCACHBI 1O KOHIIA.

N

VKkazaHbl Bce H606XOZ[I/IMLIG JUIA 0OBSICHEHHUs SBICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO MMCIOIHCCA PACCYKACHUA, MPUBOAAININE K OTBCTY,
coacpiKaTt OIIMOKH.

N

VKa3aHbl HEe BCE€ HEOOXOIUMBIE ISI OOBSCHEHUS SIBJICHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIC PAaCCyXKICHUS, HAIpaBICHHBIC Ha
peuieHue 3agaun. 2 6anaa

Bce ciryuan penieHus, KOTOPbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM
KPUTEPHSIM BBICTABJICHHUS OLICHOK B 2, 3, 4 6amna. () 6aa10B

CoaeprkaHue 1eMOHCTPAIIMOHHOIO BAPHAHTA € YKA3aHHUSA K PeLICHHUIO
3ananne Nel
ABTOMOOUIIB, IBUTASACH U3 MMyHKTa A B MyHKT B, 1/6 myTu npoexan co ckopoctbio 60 kM/4. CpeaHsist CKOPOCTb
aBTOMOOMJIS Ha MPOTSKEHUH BCEro MyTH OKaszayach paBHOH 90 km/4. Uemy Obliia paBHAa CKOPOCTh JABUKECHUS
aBTOMOOWJIA Ha TpeTheM ydacTke myTH? OTBET BBIpa3UTe B KM/4 U OKPYIJIUTE JI0 JECATHIX J0JIEH.

Yka3zanus.

CpenHeli CKOPOCTBIO IBUYKEHUS HA3bIBAETCSI OTHOIIEHUE ITYTH MPOMIEHHOTO TEJIOM KO BPEMEHH, 32 KOTOPOE 3TOT
IIyTh IPONJEH:
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3aganme Ne2

Ha pucynke cnpaBa mpeacTaBiieHa 3aBUCHMOCTh CKOPOCTH JIBMXKCHHS MaTE€pUAIbHOM TOYKH OT BPEMEHHU.
Onpenenure Kakol NMyTh MPOIILIAa TOUKa 3a 16 c.
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Yka3anus.

[Ipn wu3BeCTHOM 3aBUCUMOCTH CKOPOCTH JABIJKEHHS OT BPEMEHH, H300pakeHHOW TIpaduyecku, MOKHO
paccuMTaTh MyTh NPOMJIEHHBIN TelOM, He Ipuberas K MOJIYYEHUIO aHAJIMTUYECKOro BbIpaxeHus. [lig storo
MO>KHO MOCYUTATh CYMMAapHYIO IUIOIAAb GUTYpPHI O] KPUBOU (DYHKIIUU CKOPOCTH.

B mannOM 3amaHuu miomaas oHOTO KBajpaTa paBHa 1 m/c ¢ 1 ¢ = 1 M. [lox kpuBOI CKOPOCTH HACUUTHIBACTCS
94,5 xkBazpaToOB, a COOTBETCTBEHHO — ITyTh MPOMIEHHBIH TejaoM paBeH 94,5 M.

3ananue Ne3

Teno ceBoboaHO nanaeT 06e3 HayaJIbHOW CKOPOCTH. VI3MeHeHre MOy UMITyJIbCa 3TOr0 Teja 3a MPOMEKYTOK
BpeMeHH 5 ¢ paBHO 1250 kr-m/c. Uemy paBHa macca Tena? ConpoTHBIEHHEM BO3JlyXa MOKHO MpeHeOpeub
yCKOpeHue cBOOOIHOTO NajieHus NpUHTh paBHbIM 10. OTBET BbIpa3uTe B KUJIOTpaMMax.

Yka3zanus.

3anuiieM BTOpoii 3akoH Hpl0TOHA B UMIY/IbCHOM popMe. YUuTeM, YTO CHIION CONPOTHUBICHHS BO3yXa CIEAyeT
peHeOpeyb, a 3HAYUT Ha TeNO JAEHCTBYET TOJIbKO CHJIA TSKECTH:



3aganue Ned
Kpan nmognumaer rpy3 maccoir 0.7 T Ha BbeicoTy 20 M 3a 2 MuH. HailaiuTe MeXaHMYECKYIO MOIIHOCTh
OJIbeMHOT0 ycTpoiicTBa. Cusiamu TpeHus npenedpeysb. OTBET OKPYIIIUTE 10 COTHIX JOJEH.

Yka3auusd.

Ilo OonpeaAcICHNIO, MOIIIHOCTD 3TO pa60Ta BBITIOJIHSIEMAs! TIOCTOSSHHOM CHIION 3a CAWHUIY BPEMCHU!

P—A
At

Mexanundeckas padoTa MOCTOSTHHOW CHJIBI ONIPEACIISICTCS BRIPAKEHUEM:
A=F-S-cosa

B nanHOM cityuae, HapaBlieHHE IBUKCHUS TPy3a U HANPABJICHUE JACUCTBUS CHIIbI COBIAIAIOT, CJICIOBATEIBHO O
=0wucosa=1. Tormua:

Tak kak rpys3 nogHUMACTCA paBHOMCPHO, TO CUJIa , pa3BUBACMasad KpaHOM, paBHa CUJIC TAKCCTH:

mg-S 7001020
At 120

P = 11666,6666666667 ~ 11666,67 BT

3agaua Ne5

B cocyzne HaxoauTcss HEKOTOPOE HEM3MEHHOE KOJMYECTBO UJI€aIbHOTO Ta3a. ['a3 mocineaoBaTesibHO EPEBOAST
yepes coctosiHus 1-2-3-4.B kakoM COCTOSIHUM JaBJICHUE T'a3a MAKCUMAIILHO?

\'

Yka3anus.

ITo ypaBHeHnto MenneneeBa-KnaneipoHna:

VvRT
PV=vRT=>P=—V .

I/ICHOJ'IB3y5I MacIITaOHbIE CANHUIIbI rpa(bHKa, MOXXHO Ka4€CTBCHHO IMIOKAa3aTb YTO:

VR3 vR1 VR4 VR4
2T T Ty

P, =
1 4 2



Torna HanOoJIbIIIEE TaBJIEHNE Ta3a HA0II0OIAETCA B COCTOSIHNY 4.

3aganmne Neb

B cocyne HekoToporo o0bema Haxoautcs renuii (M =4 r/mons) maccoii 4 1. [Ipu remneparype -12°C u naBieHun
20 kITa. Onpenenute oO0beM raza. OTBET BBIPA3UTE B JTUTPAX U OKPYTIIUTE JI0 1[EJOT0 3HAYCHUSI.

Yka3zauus.

[To ypaBHenuto MeneneeBa-Knanelipona:

2% mRT 1% m RT 1084.4-10"* M3 = 108
= — =1 =——= At = .
M M P M 7

3aganue Ne/

B mpouecce u3MeHeHHsI COCTOSIHUSA, HaJA UACANbHBIM razoM coepumid padoty 500 Ik u ero BHYTpEHHSS
sHeprus yBenuuuiack Ha 700 J[x. bbut mu ra3 n3onupoBaH oT okpyskatouiei cpeapl? Eciin HeT, To OH moxydan
WM OT/AaBaJl TEIUIO U KaKOe KOJIMYECTBO?

Ykazauusd.

Ilo NEpBOMY Ha4a1y TCPMOANHAMUKHU:

Q =A+AU.
N
Q = -500+ 700 = 200.
I"a3 momyunt 200 JIx.
3aganue Ne§

JIBa ManeHbKUX OJMHAKOBBIX METANIMYECKUX IapuKa, umeromue 3apsasl 8 MkKi u 2 mxKi, B3aumoneiictpyror
B BaKyyMe€ C HEKOTOpoW cwioil. Ecim MX NpUBECTH B CONPUKOCHOBEHHE, a MOTOM PA3HECTU HA INPEXKHEE
paccTostHuE IpYT OT JApyTa CHiia B3auMojieicTBUsl cTaHeT paBHa 225 MH.? C xako# cuioil B3aumMo1eicTBOBAIN
LIapUKH 0 conpuKocHOBeHMsI? OTBeT 3anummuTe B MH.

Yxkazanus.
Jlo conmpuKkoCHOBEHUS ConpHukoCHOBEHUE [Tocne conpukocHOBEHUS
Fo= e Bo  BpemMs  CONPUKOCHOBEHWs F kq{qé
1 - =
r? IIApUKOB, 3apsl MEXIy HHUMH 2 72

pacnpeaAcIMTCA IOPOBHY:

, , 1T q
Q1=CI2=T

Haitnem oTHOIIEHNE CHITBI TTOCJIE COMPUKOCHOBEHUS U MOCIIE:



F_ 0% r? qitq,  8+2

Fi 7 1?2 k qiqy 219,  2°8-2

= 0,3125

F, = 0,3125 - F, = 70,3125 MH

3aganmne Ne9

K uncrounuky toxka ¢ OIC 8 B moakimrouens! conportuBieHuss R1 = 5 Om u Rz = 4 OwMm, coenuHeHHbIE
nocneaoBaresbHo. [Ipy 3ToM BO BHENIHEH Lienu MpoTekaeT TOK paBHbid 0.62 A. Omnpenenutre BHYTpEHHEE
COIIPOTHBIIEHUE UCTOYHUKA. OTBET OKPYTIIUTE 10 COTHIX JIOJIEH.

Ykazanusd.

[To 3akony OMa 1151 OJTHOM 1eTH:

rie — R = R; + R,.

CieqoBaTeIbHO
£
r = 7 - (Rl + Rz) == 3.90 OM.
3aganue NelO

3apspkeHHas yacTuia ¢ macco 5 rp u 3apsanom 0.5 K Bieraer B MarHuTHOE mosie ¢ uHayknuen 29 Tn

MEePHNEHAUKYISIPHO CUJIOBBIM JIMHUSAM M JBHJKETCA MO KPYroBOM TpaeKkTopuu paauycoMm 5 cM. Ompenenute
CKOpPOCTb YaCTHIIBI.

Ykazauusd.

[Ipy ABWXKEHMM B MAarHMTHOM IIOJ€ NEpPHEHIUKYISPHO JMHUAM HHIYKLMHU, 3apshKeHHas vacTuna Oyner
JBUTAThCA MO0 OKPYKHOCTHU. [Ipruem B kauecTBe LIEHTPOCTPEMUTENIBHOM CUJIBI OYJeT BHICTYMATh cuiia JIopeHua:

mv? _qBR _

M
quB = =>v 145 -

m

3amanue Nell
Y. M
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Ha pucynke wu3o0pakeHa TmonepedHasl BOJIHA, PACIPOCTPAHAIONIAACT B N
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Yka3anus.

JlivHa BOJIHBI onpeiensieTcs Mo rpaguky Kak:

LY, M
4
3
2 (/ \\ } ,/
1 ,‘5/ \\ //
°1 123456 K89 101117131415]
- t]
2 ‘\ //
-3
-4
-5

JlnuHa BoJIHBI paBHa:12 M.

3aganmne Nel?

VYpaBHEHHE 3aBUCHUMOCTU CMEILEHUsS KOJIeOIomencs MaTepraabHOM TOYKM OT BPEMEHU uMeeT BUJ: X(t) =
0.86c0s(2.87t + 2.5). I'ne Bce BenuuuHbl uMeroT pazMmepHocts CU. Mcnonb3ys faHHOE ypaBHEHUE ONPEIEIIUTE
4acToTy KosebaHui cmeneHust Toukd. OTBET OKPYIJIUTE O COTHIX.

Yka3zanus.
OOmuii BUJ ypaBHEHHS TApMOHUYECKIX KOJICOAHUH ONMMCHIBACTCS BRIPAKEHUEM:
x(t) = A- cos(wt)

_w 287
V= o T 28 oM

3agaua Nel3

Ha »kpane HaOmionaercs CHEKTp € MOMOINBIO JU(PPAaKUMOHHONW pemeTkd, umeronied 200 mTpuxoB Ha
MusuiuMeTp. CrekTpalibHas JUHUS B CIIEKTPE BTOPOIO MOPsAKA HAXOAUTCS Ha paccTossHuM a = 9.89 cM ot 1ieHTpa
sKpaHa. J[mHa BoHbI HaOmroaeMoi cekTpainbHoi tuHur 600 HM. KakoBo paccTosiHME OT perieTKy J10 3KkpaHa?
OTBeT BBIpa3uTe B CM M OKPYIJIUTE JI0 IIEJO0T0 YHCa.

Ykazauusd.

CHCKTpaJ'IBHaSI KapTHUHa I1oJiydacMmas OT I[H(bpaKHHOHHOﬁ PCHICTKU OIMUCBIBATCA BBIPAKCHUCM:

d-sinp=k-2
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penreTka

Paccrosnaue J10 SKpaHa R poxHO OIpECACINTD C IOMOLIBIO CHHYCA yTJIa :

a

sing = ———
Va% + R?
[Tepuon nudpakiIMOHHON PEIISTKU U3 BRIPAKCHHUS:

1MM_10_3M
N N

1073 a B
N ~a?+R?

R= (&1 2+ 2 |(289 107 107 2+(989 10-2)2 = 0,40001 M ~ 40
- “ = J\200-2-600- 10-° / - M AT

k-2

Saganue Neld

HekoTopslif pairoakTUBHBIM 3JIE€MEHT C MacCOBBIM 4HciioM 247 u 3apsanoBeiM 97, mpeteprieBaeT 3 anbda-
pacrniaga u 3 6era-pacnaga. Yemy paBHO 4HMCIIO MPOTOHOB U HEUTPOHOB B 0Opa3oBaBIieMcs djieMeHTe. B oTBere
3aMUIIUTE Yepe3 3amsITyI0 YUCIO TPOTOHOB U YKCIIO HEHTPOHOB.

Ykazanus.
3anuieM cXeMy peakliuu:
2y =4X +3-3a+3- e
3anuiieM ypaBHEHUS ISl BEPXHHUX U HIDKHUX WHIIEKCOB:
247=A+3-4+3-0> A4 =235
97=72+3-2-3-1=>94
Ywcno mpoTOHOB — ATO 3apsI0BOe YUCIo Z.

Yucno HEUTPOHOB MOXKHO OIPENENIUTh M3 MAaccoBOro yucia A, KOTOpOE paBHO CyMMeE 4YMCia NMPOTOHOB U
HEWTPOHOB:

n,=4-2=161
94,161

3aganue Nelb
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Ha PUCYHKEC ITPUBCACHA 3aBUCUMOCTE OT BPEMCHMU 4K Cila HE paCllaBIINXCs 6 ™ -
AACP B HPOLECCC PAAMOAKTHBHOTO pacnaja g HU30TOla HEKOTOPOro 4 P~
pPaarOaKTUBHOI'O DJICMCHTA. Kaxkos Iepruoa mojaypacmaaia 3Toro n3oromna? 2 E—
0

2 4 6 8 10 12 14, o0

Ykazanusd.

IIo OIIPCACIICHUIO IICPUOJ MOoJIypaciiaga paalruOaKTHUBHOTO BCIICCTBA pPaBCH BPECMCHU, 3a KOTOPOC pacraacTCAd
IIOJIOBMHA CYHICCTBYIOIIHUX Ha ,Z[aHHI:IfI MOMCHT AJ€EP.

B HavanbpHBI MOMEHT BPEMEHHU CYLIECTBOBAJIO 8 Y. €. anep, 4 y. € ux craHer uepe3 9 mecsues. T. e. nepuon
MoJIypacnajia u30Torna HeKOTOPOTo paJloaKTUBHOIO dJIEMEHTa paBeH 9 MecslaM.

3ananue Nelb6

B Tabnuue Huke npuBEICHbI Ha3BaHUS (PU3MYECKMX BEJIMYMH M EIUHUIBI UX H3MEPEHUs. YCTaHOBUTE
COOTBETCTBHE MEX/y Ha3BaHHEM (PH3MUECKON BENMYMHBI U (HOPMYIIOH, IO KOTOPOIl €€ MOYKHO ONpenenuTs. B
OTBET 3alMIIUTE TOJIBKO KOMOMHAIMIO LU(QpP, COOTBETCTBYIOIIMX E€AMHULAM M3MEpPEHMs, B TOpPsIKE
NEePeYHCIICHUs Ha3BaHUH (HPU3NYECKUX BEIININH

Ha3Banue puznveckoii BeJTHUHMHBI Exnannsb1 naMepenus

A. OnTuueckas cuia JMH3 U ONTUYECKUX CUCTEM|]) paauaH B CEKyHAY

B. YrnoBas ckopocts 2) amnep

C. Cuna toka 3) mxoynb

D. Dueprus 4) muonTpus
Ykazanus.

Ha3Banue pusnveckoil BeTHYMHBI EnvuHuus! usmepenus

A. Onruyeckas cujia JUH3 U ONTHYECKUX CHCTEM 4) AUOITPUA

B. YrnoBas ckopocts 1) paguaH B CEKyHIy
C. Cuna toka 2) amnep

D. Dueprus 3) mKOyIb

3aganue Nel7

Bribepute mpaBmiibHOE Ha3BaHHME (U3NYECKOW BEJIMYMHBI MM IMPOLIECCa, COOTBETCTBYIONIEE (POPMYIHUPOBKE:
" IBMDKEHHME WM MIpoIiecc, 00J1a1atole MOBTOPSIEMOCTHIO BO BpeMeHHU".

A. IloctynarenbHoe ABUKEHUE

B. Tpaexropus aBuxeHUs

C. Yacrora BpamieHus

D. Umnynsc

E. UnepumnanbHble CHCTEMBI OTCUYETA

F. KonebarenbHbie qBMKEHUS (KOJIeOaHNs)



Yka3zauus.
[IpaBunbHbIi OTBET: F.
3ananue Nel8

BriGepure Bce BepHbIE YTBEPKICHUS O (PU3NUECKUX SABICHUSIX, BETMYMHAX U 3aKOHOMEPHOCTSIX. 3alUILIUTE B
OTBETE UX HOMEpa.

1) IInaBanue ten BCJICACTBHUEC I[CﬁCTBHH CHIJIBI ApXI/IMeI[a BO3MOXXHO TOJIBKO B ) KMJKOCTIX.
2) Ecnu tena HaxXoJdATCs B TCIIJIOBOM paBHOBECHUH, TO UX TEMIIEpAaTypa OAMHAKOBA.

3) Cuna B3aMMOAEUCTBUS IBYX HETIOJBMKHBIX TOUEUHBIX 3apsAI0B B BaKyyMe 00paTHO MPOMOpPLHOHATbHA
KBaJpaTy pacCTOSHUS MEXKIY HUMU.

4) udpakuusi peHTT€HOBCKOTO U3JIY4Y€HHUS MPUHIMITHATILHO HEBO3MOXKHA.

5) «Kpacnas rpanuma» ¢porodddhekra — MaKCUMaIbHAS JUTHHA BOJHBI, IIPU KOTOPOU €I TPOUCXOTUT

dhoTodrddekr.

Yka3anus.
1) HeBepuo. Cuna Apxumena qeiicTByeT B )KHJIKOCTSX U ra3ax.
2) Bepno. IIpu TermnoBom paBHOBECHH TeMIepaTypa 000MX TeJl OJIMHAKOBA.

3) Bepuo. Cuna B3auMOJEICTBHS TOUEUHBIX HEMOABUKHBIX 3aps/10B 00paTHO MPONOPLHMOHAIbHA KBalpaTy
pacCTOsIHUSA MEXY HUMH.

4) HeepHo. PeHTreHoBCKOE U3TydeHUE — BUJ AJIEKTPOMArHUTHBIX BOJIH, JUISI KOTOPBIX BO3MOYKHA
TG paKIHS.

5) Bepwno. Ilo onpenenenuto «kpacHasi rpanuiiay ¢Gpotodpdexra — MakcuMaibHas IJIMHA BOJIHBI, IPU KOTOPOU
BO3MOKEH (poTodhDeKT.

3amanue Ne2(

JlepeBsHHBII OpyCOK IJ1aBaeT Ha MOBEPXHOCTH BOABI B MUCKE. MHCKa MOKOUTCS HA MOBEPXHOCTH 3eMiu. UTo
MPOM30MACT ¢ TIyOMHOW TOTPYKEeHHsI OpycKka B BOJY, €CJIM MHUCKa OyAET CTOSATh Ha MOy JudTa, KOTOPHIH
JIBUKETCS C YCKOPEHHEM, HalpaBICHHBIM BEPTHKAIbHO BBepX? OTBET MOSCHUTE, UCIONB3Yys (pusmdeckue
3aKOHOMEPHOCTH.

Yka3zanmue.

1. Cuma Apxumena, KOTopas MoJJepKHBaeT OPyCOK Ha TIOBEPXHOCTH BOJBI, PaBHA 10 MOYJIO BECY BBITECHEHHOMH
OpyCKOM BOJIBI.

2. Korna 6pycok, Bojia 1 MICKa TIOKOSITCS OTHOCHUTENTFHO 3eMJTH, OJIHA U Ta )Ke Ciiia ApXuMelia ypaBHOBEIINBACT CHITY
TSHKECTH, KaK B Cydae IJIaBaroliero Opycka, Tak W B cllydae BBITECHEHHOH uM Bojbl. [loaTomy macca Opycka u macca
BBITECHEHHOW UM BOJIbI OIMHAKOBBI.

3. Korga Opycok, Boja ¥ MHUCKa MOKOSITCS OTHOCHUTENBHO APYT APYra, HO ABHXKYTCSl C YCKOPEHHEM OTHOCHTENIBHO
3emin, OfHA W Ta e cuila ApXuMeaa BMECTe C CHIION TSKECTH COOOIAeT OJHO U TO )K€ YCKOPEHHE KaK IJIaBarolieMy
OpycKy, Tak M BoJAe B 0OBEMe, BBITECHEHHOM OpYCKOM, 4YTO MPHUBOIUT K COOTHOLICHHIO: ﬁA =m(d—g) =
Mpyrrect. sogs (@ — §) OTKYZA CIEAYET, YTO U NPU ABHKECHHH OTHOCHTEIBHO 3eMIIH C YyCKOpeHHeM d # § Macca Opycka u
Macca BBITECHEHHOM UM BOJBI OAMHAKOBEI. [lockonbKy Macca Opycka oJjHa M Ta 3ke€, Macca BRHITECHEHHOHM MM BOJIBI B 000UX



clIydasx oAWHAaKoBa. Boma mpakThdeckn HEC)KMMaeMma, TI03TOMY ITUIOTHOCTh BOJBI B 00OWX CITy4asx OJAMHAKOBAa. 3HAYUT,
00bEM BBITECHEHHOH BOJIBI HE H3MEHSETCS, IITyOHHA MOTPYKeHHs OpycKa B TU(PTE 0CTACTCS MPEIKHEH.
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PexoMeHnaaTebHbIi OM0IHOrpaduIecKHil CIIUCOK

OcHoBHas JMTEpaTypa

. ®usnka: Mexanuka. 10 ki1.: YueOuuk s yriayonenHoro uzydenus ¢usuku /[lox pe.
I'.Sl.Msxumesa. - M.: [Ipoda, 2001.

. Msxkumes I'.4., CunsikoB A.3. ®uzuka: Monekynspuas gusuka. Tepmoaunamuka. 10
KJI.: YueOHUK i yriryOaeHHoro udydenus pusuku. - M.: JIpoda, 2001.

. Msxumes I'. 4., CunsikoB A.3., Cno6ojckoB b.A. ®uszuka: DnexkrpoanHamuka. 10-11
KJI.: YueOHUK i yriryOoaeHHoro udydenus: pusuku. - M.: JIpoda, 2001.

. Msakumes I'".51., CunsikoB A.3. @usuka: Konebanus u BoaHbl. 11 xi1.: Y4eOHUK 114
yriay6nenHoro uzydenus ¢pusuku. - M.: Ipoda, 2001.

. Mskumes I' 4., CunsikoB A.3. @usuka: Ontuka. KBanrosas ¢usuka. 11 ki.: YueOHUK
Ui yrayOneHHoro uzydenus ¢usuku. - M.: Ipoda, 2001.

. byxoBues b.b., Kpuuenkos B./l., Mskunmes I'.41., Capaesa 1.M. 3amgaun no
aneMeHTapHol ¢usuke. - M.: @uzmatiut, 2000 1 npeAlecTBYOMNE U3TAHUS.

. bennpuxos I'.A., byxoBues b.b., Kepxxenues B.I'., Msakumes ['.1. ®usuka. [qns
MOCTYIAIOMIMX B By3bl: Y4eOH. mocobue. ljist moAroToB. OTAENEHH By30B. - M.:
@uzmaTiut, 2000 1 npeamecTBYOMNE U3IaHHUS.

JlonoiHUTEIbHAS JIUTEepaTypa

OnemenTapHblii yaeOHuk ¢usuku / nox pea. I'.C.Jlanncbepra. B 3-x kH. - M.
®uzmaTiuT, 2000 1 npeamecTBYIOMMNE U3IaHHUS.

SABopckuit b.M., Cenesnes 10.Jl. ®uzuka. CipaBoyHoe nocodue. J1Jis mocTynaronmx B
BY3bL - M.: ®usmatiut, 2000 1 npeamecTByomume n3gaHusl.

®uzuka. YueOnuku 11 10 1 11 KaccoB MIKOJ U KJIACCOB C YIUIYOJICHHBIM U3yYEHUEM
dbusuku /mox pen. A.A.Ilunckoro. - M.: [Ipocsemenne, 2000 u npeniecTByONME
U3/IaHHUSL.

byruxos E.N., Kongparee A.C. ®usuka. B 3-x kH. M.: @uszmatnut, 2001.

[TaBnenko FO.I'. ®uzuka 10-11. YueOHoe nocobue nisi NIKOIbHUKOB, aOUTYPUEHTOB U
cTyaeHToB. U3nanue tpetwe. - M.: @uzmatiut, 2006.

CoOopnuk 3ama4 no ¢pusuke / noxa pea. C.M.Kozena - M.: IIpocsemienue, 2000 u
NPEALIECTBYIOIINE U3JAHUS.

lNoneadap6 H.U. ®usuka. 3agaunuk. 9-11 ki.: [Tocobue nis obieoOpa3zosar. yueo.
3aBeaeHuil. - M.: Jlpoda, 2000 1 mpeamecTByOIre U31aHus.

3anmauu o pusuke / mox pen. O.5.Casuenko - M.: Hayka, 1988.

3amaun BCTYNUTENBHBIX 9K3aMEHOB U ouMnuaj 1o ¢pusuke B MI'Y - 1992-2002. M.:
Ousnueckuit pakyaprer MI'Y, 1992 u nocnenyromme u3aaHus.





