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1. He.ﬂl/l H 3a1a4YM OCBOCHHUSA JUCIHHUIIJINHBbI

Henu u 3aga4u AU CUMIJIMHBI.

Kypc obmieli pu3uku sSBISETCS OCHO8HbIM B OOIIEH CHUCTEME COBPEMEHHOW MOATOTOBKHU
¢uzukoB — npodeccruonanos. OH u3naraeTcs Ha MIIAJIINX Kypcax U €ro IJIaBHOM 3ajadeit sBIseTCs
co3nanue (pyHIaMeHTaNbHON 0a3bl 3HAHUI, HA OCHOBE KOTOPOW B JaJTbHEHUIIIEM MOXKHO Pa3BUBATh
Oosee yriyOJleHHOE M JI€TAIM3UPOBAHHOE M3y4YEHHE BCEX pa3/ieloB (U3MKH B paMKax IHKIIA
KYpPCOB I10 TEOPETUYECKON (PU3UKE U CHIEIIHATU3UPOBAHHBIX KYPCOB.

Jlis u3ydeHus pasnenoB oOuiel (u3MKH, KypcOoB MaTeMaTHYeCKOTO aHaju3a, BbICIIEH
anreOpbl ¥ TEOMETPHH, HHPOPMATHKU U MPOTPAMMHPOBAHUS, BEIYUCITUTEILHON MATEMATUKH U T.1.
HEOOXOUMBI JIOCTATOYHO IMPOYHBbIC 3HAHHS MO 3JIEMEHTapHOW ¢u3nMKe M MaTemaruke. Tak Kak
9acTO OKa3bIBaeTCs Tak, 4To CTyaeHThl [ kypca ¢usmdeckoro ¢akynpreta HE O0IaIaloT
HEOOXOJUMBIMU U JOCTATOYHBIMU 3HAHUSMHU B 3TOM HalpaBlieHUH, B YUeOHBIN IUIaH MOATOTOBKU
OakamaBpoB ¢usuku 1o HampasieHuto 03.03.02 ®usumka BKIIOYEHA YyuyeOHAs IUCIHUILIMHA
«OneMeHTapHas (U3MKa M MaTeMaTHKa», OXBaTbhIBAalOIIas pa3/esibl 3JEeMEHTApHOW MaTeMaTHKU
(anrebpa, TeOMeTpHsl, TPUTOHOMETPUS U T.J1.) U dJIEMEHTapHOU QHU3UKU (MEXaHUKa, MOJICKYJIsIpHAs
¢busnka U TepMOJMHAMHUKA).

JucuuiuimHa «OneMeHTapHas (U3MKa W MaTeMaTHKa» BXOJUT Kak o00s3aTesbHas
JTUCIUILIMHA B 6a30BYI0 YacTh yueOHoro miana no ®I'OC 3++ no nanpasnenuto 03.03.02 duzuka
(ypoBeHb OakaiaBpa).

I'maBHble TpeOoBaHUS, TMpeAbABIsAEMble K Kypcy oOmeld ¢usuku: HeoOXoIuMo
copMHpOBATh y CTYACHTOB E€AMHYIO, CTPOWHYIO, JIOTMYECKH HEMPOTUBOPEUYHMBYIO (PH3UYECKYIO
KapTUHY pPEaJbHOrO0 MHpa; B paMKax €IWHOTO MOJXOAa KIIACCHYECKOW (JIOKBAaHTOBOH) (pU3UKU
HEOOXOMMO PAacCMOTPETh BCE OCHOBHBIC SIBJICHHS M IPOLECCHI, MPOUCXOISIINE B IPHUPOJIE,
YCTaHOBUTH CBSI3b MEXJIy HUMH, BHIBECTH OCHOBHBIC 3aKOHBI B BUJE MAaTEMAaTHUECKUX YPABHEHHIA.
[To Mepe HEOOXOTUMOCTH B Kypce BBOJSATCS HEKOTOPBIE 3JIEMEHTHI PEISITUBH3MA, CTATUCTHYECKH-
BEPOATHOCTHBIX METOJOB, KBAaHTOBBIX IPEJCTABICHUN, KOTOpBIE 3aT€M KOHKPETH3UPYIOTCS U
YTOYHSIOTCS. B KypcaxX TEOPETUYECKOH (HU3UKM; HEOOXOAMMO HAy4YHTh CTYICHTOB OCHOBaM
MOCTAaHOBKHU U TPOBEICHHS (PU3UYECKOTO SKCIEPHUMEHTa C MOCIEAYIOUIMM aHAU30M M OLEHKON
MIOJTyYEHHBIX PE3yJIbTaTOB.

OcHoBHOH (HOpMOiT U3NOKEHUS MaTepHala Kypca SBISIOTCS TPAKTHUECKUE 3aHATHUS.

3akperuieHue JIEKIMOHHOTO MaTepuaia MPOUCXOAUT Ha TPAKTUYECKUX 3aHATHAX, Ha
KOTOPBIX PACCMATPUBAIOTCA Pa3IMYHBIE METOJIbI PELICHUS 3a/1ad U HauOojee TUIIHYHBIE 33/]a4H 110
Kypcy. CTyIeHTHI MOTyJaroT Tak)Ke JOMAITHHAE 33/IaHusl B BHJIE PSAAa 3a/a9 U3 COOTBETCTBYIOIIMX
3a/IaYHUKOB.

2. Mecto aucuuniaunbl B ctpykrype OIIOII BO

Jucuunnrza «OneMeHTapHas (pru3KMKa 1 MaTeMaTHKa» BXOAUT B 0a30BYI0 4acThby4eOHOTO IJIaHa
HanpasyieHus: noarotosku 03.03.02 dusuka, npopmib «Du3nka KOHIEHCUPOBAHHOTO COCTOSHUSA
BELIECTBAY.

W3ydyeHne naHHOM TUCIMIUIMHBI Oa3UpyeTcsl Ha 3HaAHUSIX, TPUOOPETEHHBIX B Kypce (QU3UKU
Y MaTEMATUKH CPEIHEN IIKOJIBI.

3. Tpe6oBaHus K pe3yJibTATaAM OCBOEHHUS IHCUMIIIHMHBI

[Iporiecc M3ydyeHus TUCHMIUIMHBI HampaBiieH Ha (OPMUPOBAHHE BJIEMEHTOB CIEAYIOIINUX
komnereHmii B cootBercTBUU ¢ PI'OC3++ BO u OIIOII BO mo nmaHHOMY HampaBJICHHIO
MOJTrOTOBKH (CIIEUATIBHOCTH):
OIIK-1.1 Crioco6eH npuMeHsATh 0a30Bble 3HAHUS, TOTYYECHHbIE B 00JIaCTH MaTeMaTUYeCKuX U (WIn)
€CTECTBEHHBIX HAYK



OIIK-1.2 Cnoco0eH MCHOab30BaTh NMPH PEUICHUH MPO(ECCHOHANBHBIX 33aa4u 3HAHUS, [TOJTyYCHHbIE
B 00JIaCTH MaTeMaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK

OIIK-1.3 CnocobGen BbIOMpaTh MOJETHM M METOABI peIIeHUs 3agad  MpodecCHOHATBLHON
JeATEIEHOCTH

[IKC-3.2 CnocobeH IuUIaHUpOBaTh JEKIMOHHbIE W CEMUHApCKUE 3aHATHUS 10 TMpOrpaMMmam
npodeccuoHanbHOTO 00yueHHs (H3HMKe, C YY4ETOM YPOBHS IOATOTOBKM M  IICHUXOJIOTHIO
ayJUTOpUN

B pe3ynbrare 0CBOGHUS NUCIUILTUHBI O0YYaIOLIUICS JOKEH:

3HaThb: OCHOBHbBIE (U3MUECKHe BeMMUYUHBbI, cucteMy eauHull CH, OCHOBHBIE CHUCTEMBI
KOOpAWHAT, (PU3NYECKUE SIBICHUS U IPOIECCH, MPOUCXOIAIINE B MPUPOJE, CBSA3b MEXKIY HHMH,
OCHOBHBIE 3aKOHBI MEXAHUKH U MOJIEKYJIIPHON (DM3UKHU B BHJI€ MATEMaTUUECKUX YPaBHEHUH.

YMeTh: TNPUMEHATh TEOPETUYECKHH MaTepuan K aHAIW3y KOHKPETHBIX (U3NYECKUX
CUTyallui, MCIOJIb30BaTh PA3IUYHblE METOJbl PELIEHHUS TUIMYHBIX A Kypca «MexaHuka» U
«MonekynsipHas (u3MKa» 3a4a4d, aHAIM3UPOBATH MOJYYCHHBIE PE3YJIbTAThl MU MOJIB30BATHCA
OCHOBHOM M JIONIOJTHUTEIBLHON JIUTEPATYPOM 1O KypCy.

Binagers: MaTeMaTH4ecKUM anmnaparoM M HaBbIKAMU MIPAKTHUEKCKOTO MPUMEHEHUS pa3/ieiioB
MaTeMaTHKH:

- MATEMaTHYECKUI aHAH3 - U PEepeHINATBHOE U HHTET PAITLHOE HCUHCIICHHUE;

- anre0pa - BEKTOPHbIE TIOHSTHS, ONIEpallii ¢ BEKTOPaMHU;

- muddepeHmanbapie  ypaBHeHHST - AU QEepeHIaTbHbIE YPaBHEHHS C  Pa3ICISOIIIMUCS
HIepEMEHHBIMUY;

- aHAJIUTUYECKasi TEOMETPUS - CUCTEMA KOOPAMHAT, KPUBU3HA, PAINYC KPUBHU3HBDI;
HPOrpaMMHUPOBAHUE - JIEMEHTHI IPOIPAMMHUPOBAHUS.

IIpnoOpecTH ONBIT: CaMOCTOATENbHONH pabOTBI C OCHOBHOW U JIOMOJHHUTEIHHON
JUTEpaTypol MO Kypcy; o0O0paOOTKM, aHaiM3a M OLIEHKH, IIOJIyYEHHBIX B JSKCIEpUMEHTE
pe3yIabTaTOB; CAMOCTOSITENLHONW PAa0OTHI C JIGKIMOHHBIM MaTepUaioM, y4eOHHKaMH W y4deOHO-
METOAMYECKON JINTEPATypOr U peIIeHUs TOMALIHUX 3a/laHUM.

4. Coaep:kaHue U CTPYKTYpPa AUCHMILIHHBI

4.1. Cooeprncanue Oucyunaunvt (M0Oyisa), nepeyeHb OUEHOYHBLIX CPEOCmE U
KOHMPOUPyemuvlx KOMnemeHyuil

Kon
N dopma
Ne HanmenoBanue KOHTPOJIMUPYEMOMH
Copneprxanue pasena TEKYIIero
pasaciia pasaciia KOMIICTCHIIM
KOHTPOJIS
(wm ee gacTH)
1 2 3 4 5
[IpaBuna neWcTBU CO CTENEHSAMH OIlK-1
u KopHamu. Hekoropsle cBoOiCTBa IIKC-3.2
nponopunu. HemnonHble u  MonHbIE
KBaJpaTHble ypaBHEHHUsA. DopMyIIbl KP, I3
1 Anrebpa KOpHEH  KBAQJApPAaTHBIX  YpPaBHEHHUM. Cl; P3,
Teopema Buera. ®opMyiibl ’
COKpAILIEHHOTO YMHOXEHHUS.
Jlorapugmsl. Ooume CBOICTBa
JorapudMoB.
Tpuronomerpuueckue  QyHKIUH OIIK-1
octporo yrma. Teopema Ilnudaropa. [IKC-3.2 KP, 113
2 Tpuronomerpus P T p (arop » A3,
Teopema KOCHHYCOB. Teopema CP, P3
CHUHYCOB. 3HAKU TPUTOHOMETPUUYECKUX




GyHKIMA B YETBEPTAX. ISHAUYCHHS

TPUTOHOMETPHUYECKHIX byHKIUH
HekoTopbIx yrioB (0, /6, n/4, n/3, n/2,
). YeTHble u HEUYCTHBIC
TPUTOHOMETPHYECKHE byHKIIH.
[leprOAMYIHOCTh TPUTOHOMETPHUECKHUX
GyHKIHA. OcHOBHBIE
TPUTOHOMETPUICCKHE TOXK]IECTBA.
DopmyIbl CJIOKEHHS.
Tpuronomerpuyeckue byHKIIN
JIBOITHOT'O U MOJIOBUHHOTO apTyMEHTOB.
[IpeoOpazoBanue CYMMBI

TPUTOHOMETPUYECKUX  (QYHKIMHA B
npousseneHue. @opmynsl IpUBeIEHUS.

I'eomeTpus

[Inomanm TpeyroibHUKA, KBaApara,
NpSMOYTOJIbHUKA, O6okoBOM
MTOBEPXHOCTHU MUpaMU/IbI,
napajuiejiorpaMma, Tpareuuu, pomoa.
OxpyxHoctb. Kpyr. J[lnuna nyru.
JnuHa oxpyXHOCTH. JlIMHA XOpIBbIL.
[Mnomane kpyra. Humunap. Konyec.
[Tnomaan nx OOKOBOH MOBEPXHOCTH H
nonHble mwomaan. O0beMbl IUIUHAPA,
KOHyca, Ilapa, YCEYEHHOIo KOHYca,
1apOBOIO CErMeHTa, 1apOBOI0
CEKTOpa, I1apOBOT'0 CJIOSI.

OIIK-1
[IKC-3.2

13, K,
CP

Bexkrops!

HeiictBue Hag BekTopamu. CkaisipHOE
1 BEKTOPHOE MPOU3BEACHHE BEKTOPOB.

OIIK-1
[1KC-3.2

A3, K,
CP, P3

DneMeHTapHbIe
byHKIIUN

DOnemeHtapHble  (QYHKUIMM W UX
rpaduku. [Ipon3BogHbIE U MHTErpAIIBI
OCHOBHBIX JIEMEHTAPHBIX (QDYHKIIMH.

OIIK-1
[IKC-3.2

KP, J13,
K,PK, T

Dopmyisl
MPUOINKEHHBIX
BBIYMCIICHUI

dopmybl NpUOTMKEHHBIX
BblyuCiieHU. [IpaBuiia okpyrieHus.
AbcomoTHas u OTHOCHTEJIbHAs
MOTPEIIHOCTH.

OIIK-1
IIKC-3.2

13, CP,
P3, KP

Kunemartuka

PaBHOMEpHOE IPSIMOJIMHEVHOE
JIBIDKCHUE. TpaexTopus, MyTb,
CKOpOCTb, YCKOpEHHE.
PaBHOmEpemMeHnHoOE IPSIMOJIMHENHOE
nBHxeHne. KpuBonnHenHoe ABUKEHUE
(paBHOMEpHOE BpAILATENIBHOE,
IIBIDKEHUE Tena, OpOIIEHHOTO
TOPU3OHTAJBHO M TOJ YIJIOM K
TOPU30HTY).

OIIK-1
IIKC-3.2

J13, CP,
P3, KP

JmHamuka

3akonsl HproToHa. Wmmynbc Tena.
3akoH wu3MeHeHus wuMmyinabsca. Cuia
ynpyrocty. 3akoH I'yka. Cuibl TpeHus.
3aKOH BCEMHpHOro TtAroreHus. Cuiia
TSKECTHU.

OIIK-1
[IKC-3.2

KP, JI3,
K, CP,
P3

3aKOHEBI
COXpaHEHHUSI B
MEXaHUKE

PabOora, MOIIHOCTb, K.ILI.
Kunernueckas ©  IIOTEHIHAILHAS
BHepFI/II/I. HOJ’IHaH MECXAaHHUUYCCKas

OIIK-1
IIKC-3.2

KP, JI3,
CP, P3




sHeprus. M3onupoBanHas cucrema.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
MoMEHT cuiibl. YCIIOBHS PaBHOBECHUS OIIK-1
ten. JlaBmenue. IT'miapocraruueckoe [IKC-3.2
napienue. Cuna Apxumena. 3akoH
DJIEMEHTHI
COOOIIAIOIIMXCS COCY/IOB. KP, ]13,
10 CTaTUKHU U N
I'mapaBauyeckuit npecc. K,PK, T
TUAPOCTATUKU
CranmoHapHoe Te4YeHHUE. YpaBHEHHUE
HEPa3pPbIBHOCTH. YpaBHeHue
bepHyim.
KonnuectBo BemectBa. OcCHOBHOE OIIK-1
OCHOBEL ypaBHeHne MKT. Ckopoctu ra3zoBbix [IKC-3.2
MOJIEKYJ. ~ YpaBHEHHE  COCTOSHUS
MOJIEKYJIAPHO- KP, 113,
11 . | mpeasbHOrO  rasa.  HM3ompouecchl.
KHHETHYCCKOM N . CP, P3
3akonbl [lapns, I'eit-JIrocaka, boitns-
TEOpPUH
Mapuortra. 3aKoH JHanpToHa.
O0BbeIMHEHHBIN ra30BEII 3aK0H.
BHyTpeHHss sHEprus uaeaibHoro rasa. OIIK-1 13, K,
12 Tepmoaunamuka | I 3akOH TEpMOAMHAMUKHU. YPaBHEHHUE [IKC-3.2 CP, P3,
TerioBoro 6ananca. Pabora rasa. KP
KonuyecTBO TEmIOTHI NpU CropaHuu OIIK-1
13 Tennoswie torunBa. [lnmaBnenue u wucnapeHue. TIIKC-3.2 13, CP,
SIBJICHUS Y nenvHbIe TEIUIOTHI CrOpaHus P3
TOIUIMBA, TUTABJICHUS M UCTIAPCHUS.
Ctpoenue JKUJKOCTEH. OIIK-1
14 [ToBepxHoctHble | [IoBEpxHOCTHOE HaTsKEHUE U [IKC-3.2 IB.K,T
SIBJICHUS MOBepXHOCTHAasi dHeprus. JlaBneHue T
Jlannaca. KanwuisipHele siBneHusl.
AOcomroTHas u OTHOCHUTEJIbHAs OIIK-1 KP, 13,
15 BonsgHoli map B | BIQXHOCTb. [ UTpOMETp ¥ ICUXPOMETP. [IKC-3.2 K, PK, T,
aTMocdepe CP, P3,
KP

B rpade 4 npuBomaTcs ImuiaHupyembie (DOpPMBI TEKYIIEro KOHTPOJS: 3amura Jjabopatopuoit pabdoter (JIP),
BEIoTHeHHe KypcoBoro mpoekTa (KII), kypcosoit padotsr (KP), nomamaero 3amanus ([3), Hamucanue pedepara (P),
koimtokBuyM (K), pybexnusiii korTposs (PK), TectupoBanue (T), camocrosarensHas padora (CP), pemenune 3agaua (P3),
KoHTpOdbHas padota (KP-I; KP-1I; KP-III) u T.1.

4.2. CTpyKTypa THCHUIJIMHBI

OO61ast TpyA0€MKOCTh IUCHUIUTHHBI cCOCTaBisieT 3 3adeTHble enuHuIbl (108 yacoB)

Bun pabotsr TpynoeMKoCTh, 4acoB / 3a4€THBIX
€ IMHHII
I cemecTp Bcero
OO01mas Tpy10eMKOCTH (B Yacax): 108 108
KonTakTHast padora (B yacax): 72 72
Jlexyuu 36 36
Ipaxmuyeckue 3anamus (113) 36 36

CamocrosiTeibHAs padoTa, B TOM 4YHc/ie KOHTAKTHAS
padora: (mpopaboTKa U MOBTOPEHUE JIEKIIHOHHOTO MaTepHrasa
U MaTepuana yueOHHMKOB M Y4eOHBIX TOCOOUI, MOTOTOBKA K 9 9
NPAaKTUYECKUM 3aHATHIM, KOJJIOKBHYMaM, pPyOexxHOMY
KOHTPOJIIO | T.1I.)




Bua pabotsl TpymoemMKOCTh, 4acoB / 3a4E€THBIX
€ IMHHII
I cemectp Bcero
IToaroroBka U NpOXOXKACHUE IIPOMEKYTOYHOU 27 27
aTTeCTalun
Buj utoroBoro KoHTposis HK3aMeH JK3aMeH




4.3. JIaGopaTopHbIe 3aHATHUS — HE NIPEYyCMOTPEHBI YIEOHBIM IJIAHOM

4.4. KonrakTHasi paboTa co CTy/IeHTaMHu

No No Koz-
- ) Tema BO
3aHATUA | paszena
4acoB
1 2 3 4
1 1 Anrebpa 6
o) o) Tpuronomerpust 6
3 3 I'eomeTpus 6
4 456 BekTopel. DnemeHTapHble (QYHKIIMM W WX [POU3BOJHBIC H 6
T WHTETPaIbl
Kontponbnast pabora — I
5 7 Kunemaruka 6
6 8 JnHamuka 6
7 9 3aKOHBI COXpaHEHUs 6
8 10 DJIEMEHTHI CTATUKU U TUAPOCTATUKH 6
KonTponbnas padora — 11
9 11 OcHoBbl MKT 6
10 12 TepmoanHamuka 6
11 13 DIIEKTPUYECTBO U MAarHETU3M 6
12 14,15 | IloBEpXHOCTHEIE SIBICHUSA 6
KonTponbnas padora — 11
UTOIO: 7

5. OueHo4yHbIe MaTepuabl AJIsl TEKYIEro U py0e:KHOro KOHTPOJIS

YCneBaeMoCTH U l'[pOMe)KyTO‘lHOﬁ aTTeCTAalluH

Z[J'ISI IMPOBCACHU A HpOMe)KYTOIIHOI\/'I aTTeCTalnuu o6yqalonmxc;1 IO JUCHUIIIIMHE CO30aCTCA
OLICHOYHLBIC MaTCpHUaJlbl, KOTOpI)II\/JI BKJIIOYAET B ceOs:

MEpCUCHDb KOMIIETEHITUM C YKa3aHHUEM 3TaIlOB UX (I)OpMI/IpOBaHI/I}I B IIpOLECCC OCBOCHUA

00pa3oBaTebHONW MPOrPaMMBlI;

OIMCaHHE ITOKa3aTeae 1 KPpUTCPUCB OLICHUBAHUWA KOMHGTGHIII/Iﬁ Ha Ppa3sjIM4YHbIX 3TaIax

ux (popmMHupoBaHUS, ONMCAHHE [IKAJ OLEHUBAHUS;
TUIIOBbIE KOHTPOJIbHBIE 3a/IaHUS UM WHBIE MaTepHajbl, HEOOXOIUMBbIE /Il OLIEHKU

3HaHWW, YMEHUI, HABBIKOB U (WJIN) OIBITA JEATEIbHOCTH, XapaKTEPU3YIOIIHUX 3TaIIbl
(dbopMUpOBaHUS KOMIIETEHIINH B Mpoliecce OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBl;

METOANYCCKUEC MAaTCPUAJIbI, OMPCACIIAOIINEC POUCAYPhI OLICHUBAHW A 3HaHHﬁ, YMCHHﬁ,

HABBIKOB U (WJIM) OTIBITA IEATEIBHOCTH, XapaKTEPU3YIOMINX dTArbl JOPMUPOBAHUS
KOMIIETECHITNH.




Jlng npoBeAeHUs TEKYLIETO KOHTPOJIS M IPOMEXYTOUHOM aTTeCTallMy MO0 UTOraM OCBOEHUS
TUCIHUIUIMHBI, a TakXKe JUIsi KOHTPOJSl CaMOCTOSITENIbHOM paboThl CTyAE€HTa MpOBOIATCS 3
KOHTPOJIbHBIE paboTel (Mo 15 BapwaHTOB B Kaxmoil) u 3 KosutokBuyma. COCTaBJICHBI U
UCIIONIB3YIOTCSl TECTOBBIE 3a/laHus JUIsl aBToOMaTudeckoil cucremsl TectupoBanusa (ACT) mo Bcem
TEMaM Kypca.

[lepeueHpr BapHMaHTOB KOHTPOJBHBIX PabOT U BOMPOCOB (OWJIETOB) MO KOJUIOKBHYMam
npuiaraercs. TecToBble 3a1aHus B BUY UX OOJIBIIOTO KOJIWYECTBA HE MpuiiaratoTcsi. OHU UMEIOTCS
B cucreMe ACT u yueOHO-METOOUYECKMX KOMIUIEKCaX MO JAUCHUIUIMHAM «MexaHuka» |
«Monexynsipaas ¢puzuka» (kap. TuddD).

[IpuBoaUTCS TakKe MepedyeHb K3aMeHAIMOHHbBIX OnseToB no aucuuruae (30 Ousetos mno 3
BOIIPOCA B KaXKJIOM).

5.1.1.  Oyenounvie mamepuanvl 015 CAMOCMOAMENbHOU pabombl (MUNoGvle 3a0a4i)
ooyuaroweeocs (konmpoaupyemas komnemenyus OIK-3):
[TpuBomsTCS TEKCTBI 3-X KOHTPOJIbHBIX paboT mo 15 BapmaHTOB B KaXIOH, KOTOpBIE
MIPOBOJSTCSI, COOTBETCTBEHHO, Ha 3-X dTanax peuTHHra.

KonTpoabnas padora Nel

BapuanT 1
1. HeBecomblii OIIOK YKpeIUIeH Ha BepIINMHE JBYX HAKIOHHBIX IUIOCKOCTEH, COCTaBIISIONINX C
ropu3oHTOoM yribl 30°u 45°. I'upu A u B Maccoil 1 kr kaxxnast CoeIMHEHbI HUTBIO, IEPEKUHYTOM uepes
omok. Haiftm yckopeHme, ¢ KOTOpHIM ABHIKYTCSI THPW, W CHIY HarTskeHHs HUTH. CUUTATh HHUTh
HEBECOMOU M HEpaCTsHKUMOW, TPDEHUEM ITPEeHeOpeyb.

Puc. 1.

2. IHapuk maccoit m=100 r ynai ¢ BeICOTBI h=2,5 M Ha TOPU3OHTAIBHYIO ILTUTY U OTCKOYMJI OT Hee
BCJIEJICTBHE YIPYTOTO yaapa 0e3 morepu ckopoctu. OnpenenuTs cpenHiow cury F, nedcTByromuyro
Ha IIapUK NP yJIape, eciu IpoAoDKUTEILHOCTE yaapa At=0,1 c.

3. KameHns OpolieH ¢ BBIIKK B TOPU3OHTAIBHOM HAIIPABICHWU C HAYalbHOW CKOPOCTBIO L,=30 M/c.
Onpenenuts CKOPOCTh L, TAHTEHIMAIBHOE O; U HOPMAJIbHOE YCKOPEHHE d, KaMHS B KOHIE 2-i
CEKYHJIbI TT0CJIe Hayasa JBU)KECHHUS.

4. T'py3, moaBemieHHBIA K IIHYpY JIUHOH 50 CM, ONHUCBHIBAET OKPY>KHOCTh B TOPU30HTAIBHON
wiockocTd. Kakoil yron o0pasyer HIHyp ¢ BEPTUKAJIBIO, €CIIM YacToTa BpamieHus 1 ¢'?

Bapuanr 2

1. Tlo HaKJIOHHOM MIOCKOCTH ¢ yrioM HaknoHa a=30° ckomb3ut Teno. OnpeaenuTs CKOpoCcTh
TeJla B KOHILIE 3-ei CeKyH/Ibl OT Hayaia CKOJbXEHUs, ecau KoapuuueHt tperus =0,25.

2. Teno OpomeHo moj yrioM K ropu3oHTy. [lpomomkutenbHocTh Tosnera 2,2 cek. Haiitu
MaKCHUMaJIbHYIO BBICOTY MoabeMa Tena. COnpoTUBIEHUEM BO3yXa IpeHeOpedb.

3. KonbkoOexen maccoit 70 Kr, cTosi Ha KOHbKax Ha JibJly, OpocaeT B TOPHU30HTaIbHOM
HalpaBJIeHUU KaMeHb Maccoil 3 Kr co ckopocTeio 7 M/c. Ha kakoe paccTosHue OTKaTUTCA
MIPU DTOM KOHBKOOEKEII, €CITH U3BECTHO, 4TO KodddurmenT tperus pasexd 0,027

4. Koneco Bpamaercss BOKpYI HEMOJBMKHOM OCH Tak, YTO YTOJI €ro MOBOPOTa 3aBUCHT OT
BpeMeHH Kak @=At’, rie A=0,20 pan/c’. HaiiTu moiHOe ycKOpeHHE a TOYKH Ha 000je
KoJieca B MOMEHT t=2,5 ¢, eciM JMHEWHasi CKOPOCTh TOUKU B ATOT MOMEHT paBHa 0,65 m/c.

Bapuant Ne3
1. Kaxoit nomkna 6sTh cuna F, ynepxuBaromiast Opycok Macchl m Ha HaAKJIOHHOM TIJIOCKOCTH,
€CJIM YTOJ1 HaKJIOHA IJIOCKOCTH K TOPU3OHTY paBeH o, a cwia F mapannenbHa HaKIOHHOM
wiockocTu? Koaddumment tpenus 6pycka o mioCKOCTh PaBEH L.
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Teno maccoll 1 Kr moj [AeHCTBUEM IIOCTOSSHHOW CHIIBI JABMKETCS IPSIMOJIMHEWHO.
3aBHCHMOCTh MyTH, TPOMIEHHOTO TENOM, OT BPEMEHH 3a/aHa ypaBHEHHEM S=2t’+4t+1.
Onpenenuth paboty cwibl 3a 10 ¢ oT Havana ee NEHCTBUS U 3aBUCUMOCTh KMHETHYECKON
SHEPruu OT BPEMEHH.

Koseco Bpamaercss ¢ gactotoil v=5 ¢’ Tloa jeiicTBHEM CHJI TPEHHsS OHO OCTaHOBUIOCKH
yepe3 uHTepBai BpeMeHH At=1 mMuH. OnpenenuTs yriioBoe yCKOpeHue 3 U 4ucio o60poToB
N, KOTOpoOe€ c/iesiaeT KOJIeCOo 3a 3TO BpeMsl.

CKoJIbKO BpEeMEHH NaJalio TeJo, €ClIU 3a MOCIeAHUE ABE CEKYHAbI OHO mporuuio 60 m?

Bapuant Ne4
Kakoii nomxkna ObITh cuna F, yaepxuBaromias Opycok Macchl m Ha HAKJIOHHOM IJIOCKOCTH,
€CJIM Yrojl HakJIOHa IUIOCKOCTH K TOPHM30HTY O, a cwia F HampaBiieHa TOpU30HTalIbHO?
Koaddumuent tperns 6pycka o miIocKocTh paBeH f.
[To nyre okpyxkHocTH paguycoM R=10 M nBuxkercs Touka. B HEKOTOpbIE MOMEHT BpEMEHU
HOPMaJbHOE YCKOPEHHE TOUKM an=4,9 M/c’. B 3TOT MOMEHT BpeMeHH BEKTOPbI MOIHOTO U
HOPMAJILHOTO ycKopeHuil o6pasyror yron 60°. HaiiTu CKOpPOCTh L M TaHTEHIMANBHOE
YCKOPEHUE dr TOUKH.
[Tyns, nerdmasi TOPU3OHTANBHO, MOMAJaeT B IIap, MOJABELICHHBI Ha JIETKOM KECTKOM
CTEpKHE, U 3acTpeBaeT B HeM. Macca mynu B 1000 pa3 mensIe maccsl mapa. Paccrosnue
OT TOYKH TOJIBeca CTEp>KHsS 10 1eHTpa mapa 1 M. HaiiTu ckopocTs mynu, eciu U3BECTHO,
4TO CTEpKEHb C IAPOM OTKJIOHHMICS OT yaapa myau Ha yroi 10°,
AkpobaT Ha MOTOIMKIIE OINMKCHIBAET «MEPTBYIO MeTiio» pamuycom R=4 M. C kakoit
HAaMMEHBIIIEH CKOPOCTHIO L JIOJHKEH MPOE3KaTh aKkpoOaT BEPXHIOIO TOUKY METIH, YTOOBI HE
copBatbCs?

Bapuant NeS
Tpu rpy3a maccoil o 1 Kr cBsI3aHbl HUTBIO U JIBUJKYTCS IO TOPU30HTAIBHON IJIOCKOCTH IO/
neiicteuem cunbl 10H, HanpasnenHoit nox yriaom 30° ropusonty. OnpeenuTsh yCKOpeHHe
CUCTEMBI ¥ CUJIbI HATSKEHHS] HUTHU, eclii Koa(uimeHT Tpenus pasex 0,1.
Huck pagnycom R=40 cm BpamaeTcsi BOKpYr BepTHKaIbHOM ocu. Ha kparo mucka JeXUT
kyouk. [Ipunumas xosdpdumment tpenus {=0,4, HaliTH 4acTOTy Vv BpallleHUs, MPU KOTOPOH
KyOMK COCKOJIB3HET C JIUCKA.
B Barose, JBUKyIIEMCS TOPU30HTANLHO C MOCTOSHHBIM YCKOPEHHEM a=3 M/c’, BUCHMT Ha
IIPOBOJIOKE Tpy3 Maccoi 2 kr. Ompenenuts cuily HaTskeHUs T MPOBOJOKM U yroi ee
OTKJIOHEHHS OT BEPTUKAJIU, €CIIU TPY3 HENOABM)KEH OTHOCUTEIIBHO BaroHa.
Moot mMaccoit mi=5 Kr yaapsieT HeOOJIbIIOW KYCOK JKeJe3a, JIeKaIlMil Ha HaKOBaJbHE.
Macca m; HakoBasnbHH paBHa 100 kr. Maccoi kycka xene3a npeHeopedb. Y 1ap Heynpyruu.
Onpenenuts KII] ynapa MonoTa npu JaHHBIX YCIOBHSIX.

Bapuant Ne6.
K KkoHIlaM HeBecOMOW HEpacTsHKUMOM HHUTHU, MEPEKUHYTOM uepe3 HEBECOMBI OOk,
MO/IBEIICHBI J1Ba Tpy3a Macco mo 100 r kaxapiii. Ha ouH U3 rpy30B MOJI0KEH TIEPETPY30K
Maccoit 10 r. Haiitu cuity, ¢ KOTOpOi Neperpy3oK 1aBUT Ha IPy3, a TAKXKE CHILY JABJICHUS Ha
oCh OJT0Ka.
Texo wmaccoit 20 Kr COCKalb3bIBa€T II0 HAKJIOHHOM INIOCKOCTH jiuuHOM 10 M Ha
HENOJIBIKHYIO TEJIeKKY C IMECKOM U 3acTpeBaeT B HeM. Tenexka maccoir 80 kr cBoOOIHO
nepemMeniaeTcss 1no ropu3zoHTanu. OnpenenuTh CKOPOCTh TENEKKH, €CIU YroJl HakJIOHa
TIJIOCKOCTH K Topu30HTY 0=30".
Koneco aBromammubl BpamiaeTcsi paBHOyckopeHHO. CrnenaB N=50 mosHBIX 000pOTOB, OHO
M3MEHHJIO 4acTOTy BpaleHus oT vi=4 ¢! 10 v>=6 ¢’'. Onpenenuts yriooe yckopenue P
KoJjeca.
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Ha BHyTpeHHel TOBEpXHOCTH KOHUYECKOH BOPOHKH C YIJIOM 20 TP BEepIIMHE Ha BhIcoTe h
OT BEpILIMHBI HAXOAUTCA Masioe Tes10. KoapduuueHT TpeHns Mex1y TeJIOM U OBEPXHOCTBIO
BOpoHKH paBeH f. HaliTH MUHUMaNbHYIO YIJIOBYIO CKOPOCTh BpAIIEHUS KOHYCa BOKPYT
BEPTUKAIBHON OCH, IPU KOTOPOIi Tesno Oy1eT HENOABUKHO B BOPOHKE.

Bapuant N7
ABTOMOOMIL Maccoil 1 T MOAHUMAETCS IO IIOCCE ¢ YKIOHOM 30° o mefiCTBHEM CHIIBI TSITH
7 kH. Koaddunment tpenus 0,1. Halitu yckopeHre aBTOMOOHIIS.
Teno BpamaeTcss BOKPYT HEMOABUKHON ocH 1o 3akoHy ¢=10+20t+2t>. Haiitu Benmuuuny u
HaIpaBJIEHUE IOJHOIO YCKOPEHMs TOYKHM, Haxopsueics Ha paccrosHuu 0,1 M or ocu
BpallleHus, 11 MOMEHTa BpeMEHH #1=4 cek.
CHapsin, neteBmmii co ckopocthio 400 Mm/c, pasopBajics Ha JBa OCKOJIKA. MeHbIIHi
OCKOJIOK, Macca Kkotoporo coctaBiusier 40% oT Macchl cHapsana, IoJeTen B
MIPOTUBOIOJIOKHOM HAIPABJICHUU CO CKOpocThio 80 m/c. OnpenenuTs CKOPOCTh OOJBIIEro
OCKOJIKA.
[lapuk Maccel m MOABENICH HA MPYXUHE C JKECTKOCThIO K M HavambHOW MIMHOHN [y Hax
HEHTPOM IIaTGOPMBI LIEHTPOOESIKHON MalIMHBI. 3aTeM MIApUK HAYMHAET BPAaIaThCsl BMECTE
C MalllMHOM ¢ yrjaoBod ckopocThio . Kakoil yron o oOpa3yer IpH 3TOM IpYyKUHA C
BEPTUKAJIBIO?

Bapuant Ne8
UemoBek Maccoir 70 Kr momHWMaeTrcs B JUQTE, JBIKYIIEMCS pPaBHO3aMEIJICHHO
BEPTHKAILHO BBEPX ¢ ycKopenueM 1 m/c?. OmpenenuTh CUIy NaBIeHHs 4eloBeKa Ha IO
KaOWHBI TUPTA.
Kamens Opomen mop yriaom ¢=60° k ropusonty. KuHeTudeckas dSHeprus KaMHsS B
HavanbHBIM MOMEHT paBHa 20 J[. Onpenenuts KHHETHYECKYIO U MOTEHIIMAIbHYIO SHEPTUU
KaMH$ B BbICIIEN TOUKE TpaeKTOpuH. CONPOTUBICHUEM BO3/lyXa IPEHEOPEUb.
Benocuneauct npu noBopoTe Mo Kpyry paanycoMm R HakIoHseTcs BHYTpPb 3aKpYTJICHUS Tak,
YTO yroJ MEXIy IUIOCKOCTBIO Belocunena M 3emiied paBeH o. Haltu ckopocTs v
BEJIOCHUIIEA.
SKopb 3IE€KTPOMOTOpPA, BpAIIAalOIIErocsl C 4acTOTOM v 00/c, IBUTAsICh MOCJE BBIKIIOUEHUS
TOKa paBHO3aMEIJICHHO, OCTaHOBWJCSH, cinenaB N o0OoporoB. HaiiTu yrioBoe yckopeHHE
AKOpS TI0CJIE BBIKJIIOUEHUS TOKA.

Bapuant Ne9

Kamenb, npuBs3aHHblii K BepeBke AMHOM 80 cM, BpalllaloT B BEpTUKAJIBHONU INIOCKOCTH CO
ckopocthio 240 06/MMH. B TOT MOMEHT, KOrja CKOpPOCTh KaMHs OblUla HarpaBlieHa
BEPTHUKAJIBHO BBEPX, BepeBKa o0opBasachk. Ha kakyro BbICOTY B3JeTeNl KAMEHb?
KoadduumeHt TpeHHss MeXAy TelIOM U IJIOCKOCTbIO, HAKIOHEHHOW moja yrioMm 45° k
ropu3oHTy, paBeH 0,2. Ha kakyio BBICOTY MOJAHMMETCS 3TO TEJO, CKOJIb3SI MO HAKJIOHHOU
IUIOCKOCTH, €clIM eMy Oyner coobmieHa ckopocTb 10 M/c, HampaBiieHHas BBEpX BJOJIb
wiockoctu? KakoBa OyZeT CKOpPOCTb Tella, KOrJa OHO BEPHETCS B HMIKHIOI HMCXOJHYIO
TOYKY CBOETO JIBUKEHUS?

Touka NBHXKETCS B IJIOCKOCTH, MPHYEM €€ MPSMOYTOJIbHbIE KOOPAWHATHI OMpPEIESIOTCS

YpaBHEHUsIMU X = Acoswt, y=Bsinat | rpe A,B, ® - nocrosiuable. Haiitu ypaBHEHUE
TPACKTOPHUH, YCKOPEHHUE U PAUyChl KPUBU3HBI B TOUKAX MEPECEUEHUSI TPAEKTOPUHU C OCSIMHU
KOOPJWHAT.

Teno wmaccoifi m=1 kr, OpOIIEHHOE C BBHIIIKK B TOPU3OHTAJIHLHOM HAIPABICHUU CO
CKOPOCTBIO V=20 M/c, ynayno Ha 3emno 4yepe3 t=3 c. OnpenenuTb KHHETHUECKYIO SHEPTUIO
Ex, koTopyro umeno teno B MOMEHT yaapa. ConpoTUBIIEHHEM BO3AyXa MPeHeOpeb.
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Bapuant Nel0
Teno CKONMB3UT MO HAKIIOHHOMY CKaTy, MEPEXOsIeMy B “MepTBYIO METI0” paanycom R.
KakoBa momkHa ObITh MUHUMAalIbHas BBICOTA ckata H, 4TOOBI Temo HE OTOpPBajIOCh B
BepxHel Touke netau? OmpenenuTh BBICOTY cKaTa h, eciii Teno OTphIBaeTcsl OT METIH B
MOMEHT, KOTJIa IOl 0L MEX/y BEpPTHUKANbIO U paguyc-BekTopoM coctasiser 60°. Tpenuem
npeHeOpeyb.
Teno maccoi 1 Kr moJHUMAIOT MO HAKJIOHHOM TUIOCKOCTH € YriioM HakioHa 60° Ha 1 M ¢
MOCTOSIHHOM ckopocThio. [lpum »Ttom mpunarator cuny 100 H, HampaBieHHYIO BIOJIb
HAKJIOHHOM TUIOCKOCTH. OmnpenenuTs Kod(Q(UIUEHT TPEeHUS M KOJMYECTBO TETJIOTHI,
BbIJICTIMBIIIEECS [IPH MOIbEME.
Teno OpomIeHo Mo HEKOTOPBIM YITIOM O K TOpU30HTY. HaliTu Benu4yuHy 3TOrO yria, eciu
JAbHOCTH T0JIeTa Tea B 4 pa3a 0oJbllie MaKCHMAaJIbHON BBICOTHI ITOIbEMA TeTa.
Ha rnagkom ctone nexut Opycok maccod m=4 kr. K Opycky mnpuBszaHbel 2 HIHYypa,
MEPEKUHYTHIC Yepe3 HEIMOBIKHBIC OJIOKH, TPUKPEIUICHHBIE K MPOTHBOIIOJIOXHBIM KOHIIAM
crosia. K KoHIIaM IIHYpOB MOJABELIEHBI TUPH, MACChl KOTOPBIX Mi=1 Kr u m=2 kr. Haiitu
YCKOpPEHUE d, C KOTOPBIM IBUKETCS OPYCOK M CHIy HaTshKeHHS T KakIoro w3 IIHYPOB.
Maccoii 6;10K0B ¥ TpEHHEM NPeHeOpEYb.

% \J

Bapuant Nell
B map maccoit M=1,5 kr, moJiBenIeHHbIA Ha HEPACTKUMOU HUTH JUTMHOM 55 cM, onaaeT u
3acTpeBaeT B HeM myJist Maccod m=10 r. [1yns neTut HakJIOHHO cBepXy BHU3 noA yriom 30°
K ropu3oHTy. CropocTs mynu v=400 m/c. Ha kakoif yroia ¢ OTKJIOHUTCS LIap ¢ mysei?
Teno, OpolieHHOE BEPTUKAIBLHO BBEPX, JIBAXKJbl HAXOJUJIOCh HAa OJHOM M TOH ke BBICOTE
h=8,6 m c wuHnrepBamom Bpemenu At=3 c. IIpeneOperas CONMpPOTHUBICHUEM BO3/YyXa,
BBIUMCJIUTHh HAYAJIBHYIO CKOPOCTH Tea.
JIuck BpaIaercs ¢ YrIoBbIM yckopeHueM P=-2 pan/c’. Ckonbko 060poToB N ciieaeT auck
TIpH M3MEHEHHH YacTOThI BpamieHus oT vi=240 mun' 10 v,=90 mun’'. Haiitu Bpems t, B
TE€YEHHE KOTOPOT'O 3TO MPOU3OUIET.
Konbkobexen IBUKeTcs 1Mo oKpy>kHOCTH paanycoM 40 M co ckopocthio 10 m/c. Tlox kakum
YIJIOM K TOPU30HTY OH JTOJIKEH HaKJIOHHUTHCS, YTOOBI COXPAaHUTh paBHOBECHE?

Bapuant Nel2
[Mapuk maccoit 200 r, mpuBS3aHHBIM K HUTH JUIMHOM | M, BpallaioT B FOpU30HTAIbHOU
IJIOCKOCTH € IOCTOSIHHOW CKOPOCTBIO TaK, YTO HUTh OMHMCBIBAET KOHUYECKYIO TOBEPXHOCTb.
Onpenenutb CKOPOCTh LIApUKa U MEPHOJ] €r0 BPALEHUS MO0 OKPYKHOCTH B TOPU30HTAIILHOM
IUIOCKOCTH, €CJIM YroJl OTKJIOHEHUS HUTH OT BEPTUKAIM cocTaBisieT 60°.
Haknonnas miockocts, obpasyromas yroyi o=30° ¢ MI0CKOCThI0 TOPU30HTA, UMEET JTUHY
[=2 M. Teno, nBUrasch paBHOyCKOPEHHO, COCKOJIB3HYJIO C 3TOM IIOCKOCTH 3a BpeMs t=2 c.
Onpenenuth k03P uiineHT TpeHus f Tena o MmIoCKOCTb.
ITpu BBICTpEne u3 opyaus cHapsn mMaccod mi=10 Kr mosiydaeT KMHETUYECKYIO DHEPIHIO
Ei=1,8 M/[x. Onpenenuts KHHETHUECKYIO SHEpruto E» cTBoNa opynus BClIeCTBUE OTJAUH,
€cJIM Macca my CTBoJIa opyaus pasHa 600 kr.
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Touka JBHXKETCS MO OKPYKHOCTH pamuycoM R=2 M cormacHo ypasHeHmio E=At’ (& -
KpPUBOJIMHEHHAs KOOpJMHATA, OTCYMTAHHAs OT HEKOTOPOM HayaJbHOM TOYKH IO
OKpYKHOCTH), Tie A=2 m/c>. B kaKkoif MOMEHT BpeMeHH t; HOPMaJIbHOE YCKOPEHHUE dn OyIeT
PaBHO TaHI'€HLIUAIBHOMY a:? ONpeneanTh OJIHOE YCKOPEHUE @ B 9TOT MOMEHT.

Bapuant Nel3
Teno Opomeno mox yriaom o=30° K TOPU30HTY CO CKOPOCTBIO Lo,=15 ™/c. Haiitn
HauOOJIBIIIYI0 BBICOTY ToAbeMa Tena. HailTu BenuuMHy M HanpaBJIeHHUE CKOPOCTU
OpomienHoro tena Ha Boicote h=1,2 M. ConpoTuBieHreM BO3TyXa MpeHeOpeyb.
OrnpenenuTb SHEPTUI0, 3aTPAaYMBAEMYIO YEJIOBEKOM IPU MPBLKKE C TEIEKKH, CTOSIIECH Ha
penbcax, €clid MpU 3TOM BJIOJIb PEJIbCOB TEJIeKKa OTKAThIBAeTCS Ha paccTosHue 1,5 M.
Maccol yenoBeka W Tenexku cooTBercTBeHHO paBHBl 100 xr m 500 xr. Kosdduuuent
TPEHHUS TENEKKH O penbehl paBeH 0,1.
Ha auth, nepexknnyToil yepe3 HEMoABHKHBINA OJIOK, MOABEIICHBI JIB€ HEPABHBIE MAaCChl M| U
my. Haiitu yckopenue macc, HaTsbkeHue HUTH T U cuny F,, melicTByromyro Ha och OJoKa.
TpenueMm npeHeOpeyb.
J[BU>KeHHE TOYKHU 10 KPUBOM 3a/1aHO YPAaBHEHUSIMU X=A:t> u y=Ast, tie A1=1 m/c?, Ar=2
M/c. HaiiTi ypaBHEHHE TPAEKTOPUU TOYKH, €€ CKOPOCTh L U IMOJIHOC YCKOPCHHUE d B MOMEHT
Bpemenu #1=0,8 c.

Bapuant Nel4
I'py3 Maccoit m=3 T noaHUMAaIOT JebenKkoii ¢ yckopeHueM a=2 m/c>. OnpeaenuTs pabory,
IIPOM3BEICHHYIO B epBbIe 1,5 cek OT Hayasa noabema.
Mst4, OpolIeHHBIN TOPU3OHTATIBHO, YAAPSIETCS O CTEHKY, HAXOASAIIYIOCS Ha PacCTOSTHUU 8 M
oT Mecta Opocanusi. Beicora Mecta ymapa Msda O CTEHKY Ha 3,2 M MEHbBIIE BBICOTHI, C
KoTopoii OporeH mMstu. C Kakoi CKOPOCThIO ObLT OpoIlieH MsY?
[[Tap maccoil 2 Kr cTagkuBaeTcs C IMOKOSIIMMCA IIapoM OOJbIIed Macchl U IPU ITOM
tepser 36% kuHeTHyeckoil sHepruu. Omnpenenuth Maccy Oonbliero Imapa. Yaap —
a0COJIFOTHO yNPYTUH, MPSMOH, [ICHTPAITbHBIH.
[To nyre okpyxxHoctu paanycom R=10 M gBuxkercs Touka. B HEKTOpBIif MOMEHT BpeMEHU
HOpManbHOE YCKOpeHue an=4,9 M/c>. B 3TOT MOMEHT BEKTOpPBI TOJHOIO U HOPMAJbHOIO
yckopeHuil oOpa3yror yron ¢=60°. HaliTu CKOpOCTh M TaHTEHIIMAIBbHOE YCKOPEHHE dt
TOYKH.

Bapuant Nel$S
Jluck paguycom 10 cM Hayan BpalaThes ¢ TOCTOSHHBIM YIIIOBBIM yckopenueM 0,5 pan/c?.
HaiiTu TaHreHnmanpsHoe, HOPMaJIbHOE U MOJTHOE YCKOPEHHE TOYEK Ha OKPYKHOCTH JIMCKA B
KOHIIE 2-0M CEKyH/IbI II0CJI€ Hayalla BpallleHuUsl.
K xoHIIaM HepacTsHKUMON HUTHU, IEPEKUHYTOMN uepe3 OJI0K, MPUKPEIUICHBI JIBa TPy3a 00IIei
maccoit 30 kr. Korza rpyss! npuiuii B IBUXKEHUE, OHU IPUOOPETH CKOPOCTh 2 M/C, TPOHAs
120 cm. Haiitu maccel rpy30oB. Maccoil 06j0ka U HUTH M CHJIaMU TPEHHUsS Ha OCH OJoka
npeHeopeyb.
Ha mutu nnunoii ! Bucur rpy3. Kakyio HauanbHYIO CKOPOCTh HY)KHO COOOIIUTH €My B
HIDKHEH TOuKe, 4TOOBI OH CMOT cJieNlaTh MOJIHBIA 000poT? Maccoii HuTH npeHeOpeys.
CaHM COCKaNB3bIBAIOT C JICJTHONW TOPHI BBICOTOM h=1,5 M wm mmuHOW [=2,5 M, TUTaBHO
NEPEXOIAIEN B TOPU30HTAIBHYIO JIEASHYIO IOBEPXHOCTD, 110 KOTOPOM OHU CKOJIB3ST JaJiee
110 ocTaHOBKU. CKOJIBKO BPEMEHH CaHU OyAyT CKOJB3UTh MO TOPU3OHTAIBLHOMY JIBIY, €CIIU
kodd¢uiment Ttpenus f=0,004? Ha kaxom paccrossHuE L OT MOAHOXHS TOpBl CaHU
OCTAHOBSTCS?
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KonTtpoabHnas pabora Ne2

Bapuanrt 1
Bain maccoit 100 kr paguycom 5 cM Bpaiaercs ¢ yactotoit 5 ¢, K uunuuapuueckoit
MOBEPXHOCTU BaJla MPUKaJIM TOPMO3HYIO KOJIOJKY ¢ cuioit 40 H, mox neiictBueM KOTOPOit
Basl ocraHoBuJics yepe3 10 c. Onpenenuts kodpduuneHT Tpenus f.
Ha kakoMm paccTossHMM OT LIEHTpa 3eMJIM HaXOAHUTCS TOYKa, B KOTOPOH HaIpsHKeHHOCTh
CYMMapHOT0 IpaBUTAIIMOHHOTO 1oIst 3emiu u JIyHsl paBaa 0?7 Macca 3emun 6oJbliie Macchl
Jlynel B 81 pa3z, paccrosinue oT 1ieHTpa 3emiu 10 1ueHTpa JIynsl paBHa 60 paguycam 3emiiu.
OtBer nath B paguycax 3eMiu.
CranpHOM CTEp)KEHb UIMHOM [=2 M W IUIOIIAJbI0 TMOMEPEYHOr0 CEYeHHs S=2 cMm
pacTATUBaETCs HEKOTOpPOM cuiioil, mpuueM yanuHenue Ax paBHo 0,4 cm. Bwruucouts
MOTCHLUAIBHYI0 DHEPIHI0 PACTSIHYTOIO CTEpX HS U OOBEMHYIO IUIOTHOCTh SHEPTUH.
(Monynsb FOnra qusa cranu E=200 I'Tla).
Kunernueckas sneprus snekrpona Ex paBna 10 MaB. Bo ckosibKo pa3 ero peasiTUBUCTCKAs
Macca 60oJIble Macchl mokos? (Macca Hokos snektpona — 9.1:1073! kr).

2

Bapuanr 2
OIHOPOAHBIN CTEP)KEHb JUIMHOW 1,2 M C IUIONIaAbI0 IMOMEPEYHOr0 CEUCHHUs S=2 cM’ U
Maccoif m=10 kr BpamaeTcs ¢ 4acToToi 2 ¢! BOKpYr BepTHKAIbHOW OCH, IIPOXOASIIEH
yepe3 KOHeI cTepHs. HailTu HamOosbllee HANPsHKEHUE Gmax MaTepUaja CTEPXKHS IPH
JTAaHHOM 4acTOTE BpalllCHUs.
Pakera ycranoBneHa Ha mnoBepxHocTH 3emud. Ilpu Kakoil MHHMMAaIbHOM CKOPOCTH,
COOOILIEHHON pakeTe MpU BEPTHUKAIBHOM 3allyCKe, OHA yJAIUTCS Ha PACCTOSHUE, PaBHOE
pamuycy 3emin (R,=6400 xm)? ConpoTuBIeHHEM PEHEOPEUb.
[Tnardpopma B BuIE CILIOMIHOTO aucKa paauycoM 1,5 M u maccoit 180 kr Bpamaercs 1o
WHEPIHUHA OKOJI0O BEPTHKAIBHOH OCH CO CKOpocThio 1 pax/c. B menTpe rurarhopmbl cTOUT
yenoBeKk maccoit 60 kr. Kakyro IHMHEHHYIO CKOPOCTh OTHOCHUTENIBHO IoJia OyAeT UMETh
YeJI0BEK, €CJIM OH IepeiieT Ha Kpai miatdopmbl?
Kunernueckas sHeprus pesiTUBUCTCKOM 4YacTUIbl paBHA €€ SHEPruu Mokosi. Bo ckoibko
pa3 BO3pacTeT UMITYJIbC YaCTHIIbI, €CITH €€ KHHETUYECKast SHEPT s yBEIMUUTCS B 4 pa3a?

Bapuanr 3.
CmutomHoM tmiuHAp Maccod 0,5 Kr U paamycoM 2 CM BpaliaeTrcss OTHOCUTEIBHO OCH,
CcOBMajiaromeil ¢ OChI0 UIMHPA, MO 3aK0oHy (@=18+8t+0,5t>. Ha mumuuap aeiicTByer cuna,
KacaTesbHasl K €ro MoBepXHOCTU. ONpeneNnnuTh 3Ty CHILY U TOPMO3SIIUNA MOMEHT.
[Tpyxuna xectrocThio k=10 kH/M cxara cunoit F=200 H. Onpenenuts paboty A BHeUIHEH
CHUJIBI, IOTIOJTHUTENBHO CKUMAIOIIEH 3Ty NPYXKHUHY elle Ha X=1 cM.
Bbruucnuth paboTy CHII TpaBUTALMOHHOTO MOJSA 3€MIIM MpHU MEepeMelIeHUH Tejla Maccou
m=10 Kr U3 TOYKH, OTCTOSIIEH OT MOBEPXHOCTH 3€MJIM Ha PACCTOSHUU, PABHOM pajuycy
3emin (R3=6400 kM), B TOUKY, HaXOJSIIYIOCS OT MOBEPXHOCTH 3eMJIM Ha paccTOsIHUU 2R3.
OnpenenuTs UMITYJIbC PEISITUBUCTCKON YacTHUIIbI (B €AMHUIIAX Mo'C), €CIIU €€ KUHETUYEeCKas
DHEPIHs paBHA DPHEPTUU ITOKOSI.

Bapuanr 4
ITpu kaKoil CKOPOCTU ABMXKEHUS COKPAILLIEHUE JTIMHBI ABMKYILErOCs Tena COCTaBUT 25%?
Yepes 6110k B BUIE CIUIOIIHOTO AKCKa, nMetomero maccy 100 r, mepeknHyTa TOHKasi THOKast
HUTh, K KOHIIaM KoTopoi mojserieHsl Tpy3sl 100 T u 250 r. C kakuM ycKopeHueM OyayT
JBUTAThCSI TPY3bl, €CIH NMPEAOCTaBUTh UX caMuM ce0e? TpeHnuem npenedpeys.
Onpenenutb Maccy U CPEIHION0 INIOTHOCTh 3€MJIH, €CIIH paanyc 3emin paBeH 6400 kM.
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JlBe mnpyxuHbl kecTkocTh KoTopeix 1 kH/M m 3 xH/M, ckperuieHbl mnapaienbHoO.
OnpenenuTh NOTEHIMANBHYIO SHepTHI0 E, MaHHO# cucTeMbl pu abCOMIOTHOM Aehopmariim
x=5 cm.

Bapuanr §
Ha xpato mnardopmsl B BUIe JUCKa, BpalalOUIeiics 0 MHEPIIUN BOKPYT BEPTUKAIBLHOM OCU
C YIJIOBOW CKOPOCTHIO 8 pan/c, ctout uenoBek maccoit 70 kxr. Korma yenoBek meperien B
LHEHTp IMIaTGOpMBbI, OHA cTaja BpallaThCsi C yriaoBoM ckopocthio 10 pax/c. OnpenenuTh
Mmaccy miaat@opmbl. MOMEHT HHEPLIMH YEIOBEKa PACCUUTATh KaK I MAaTepUAIbHOW TOUYKH.
OmnpesiennTh yCKOPEHHe CBOOOIHOTO MajeHus Ha Mapce, ecinu Macca Mapca M=0,6510%
KT, a ero auametp — 6800 km.
JBe nipykunbl ¢ xecTrkocTsaMu ki=0.3 kH/M u ko=kH/M ckperuiensl mocienoBareabHo Tak,
4yro abcomoTHas aAedopManus X2 BTOPOM NpyXUHBI 3 cM. Beramcnuts paboty A
paCTSKEHUS MIPYKUH.
VMI1ynbC p pensITUBACTCKON YacTULbI paBeH mo'c. I1ox neiicTBrueM BHENTHEN CHIIBI UMITYJIBC
YacTULIBI YBEJTMUMJIICS B JIBa pa3a. Bo CKOJIbKO pa3 BO3pacTeT MPHU 3TOM SHEPTUs 4acTULbL: 1)
KUHeTH4YecKas? 2) moHas?

Bapuanr 6.
Bpems obpamenus FOnutepa Bokpyr ConHia B 12 pa3 Oombliie BpeMeHH OOpalieHus
3emumn. Cxonbko kM oT FOnutepa no Comnnina, eciu paccrosiuue ot 3emiun 10 CosHIa paBHO
150-10° kM? Cuntath OpOUTHI ITAHET KPYTOBBIMH.
Toukwuii crepsxens Maccoit 300 T 1 amuHOM 50 cM BpamaeTcs ¢ yrioBoil ckopocthio 10 ¢! B
TOPU30HTAIBHOM TJIOCKOCTH BOKPYT BEPTUKAIBHOM OCH, MPOXOMSIIEH uepe3 CepeauHy
cTep>kHs. HaliTH yriaoByI0 CKOpPOCTB, €CIIM B MPOIECCE BPAIICHUSI CTEPIKEHb ITEPEMECTHTCS
TakK, 4YTO OCh BpAIlICHUS MIPOUJIET Yepe3 KOHEeIl CTEPKHS.
Haiitu coOcTBeHHYIO UIMHY CTEpKHsS, eciiu B JaboparopHoi cucteme (K — cucrema)
OTCYETa ero CKOpoCTh V=c/2, anuHa [=1 M 1 yroi MexJay HUM U HAIPaBICHUEM JIBHKECHUS
p=45°.
Kakoii Hanbonbuii rpy3 MOKET BBIAEPKaTh CTalbHas MPOBOJIOKA quameTpoMm d=1 MM, He
BBIXOJS 3a Mpenen YNpyroctu Oymp=294 MIla? Kakyro om0 nepBoHa4aabHOM JJIMHBI
COCTABIISICT YJIMHEHHUE TIPOBOJIOKH IIPU 3TOM rpy3e?

Bapuanr 7
CranbHOI KaHaT, MOTYILIUH BbIAEP)KAaTh BEC HEMOJBMKHON KaOMHBI TU(Ta, UMEET AUAMETP
9 mMm. Kakoii guameTp J0KEH UMETh KaHaT, eciii KabuHa JudTa MOKET UMETh YCKOpPEHHUE
1o 8g? (E¢:=200 I'TIa).
Ha ropusoHTanbHyl0 och HacaxkeH WIKMB paauyca R. Ha mkuB HamoTan wmHyp, K
CBOOOJTHOMY KOHITy KOTOPOro MOJBECHSIM TIpy3 Maccoil m. Cuurtas Maccy mkuBa M
PaBHOMEpPHO paclpeieseHHOW Mo 000y, ONpeneauTh YCKOPEHHE a, ¢ KOTOPOBIM Oyjaer
OITYCKaThbCs IPy3, CHITy HAaTSHKEHHUS HUTH U CHILY J1aBleHus F; IIKKMBa Ha OCh.
Kak m3menmsics Obl XOJ] MasTHUKOBBIX 4acoB Ha JlyHe MO CpaBHEHHMIO ¢ MX XOJOM Ha
3emie?
Kunernueckass sHeprust T snmekrpona paBHa | M»bB. OmnpenennTs CKOpOCTh 3JIEKTPOHA
(mo=9,1'10" kr; 1 I8 =1,6'10"° JIx).

Bapuanr 8
CraibHON CTEpXKEHb PACTSAHYT TAK, YTO HalpspDKeHUe B Marepuane crepxkHsa 6=300 Mlla.

Haiitn 00BeMHYIO TIOTHOCTh TOTECHIMAJIBHOW 3HEpruu pactsHyToro crepxHs (Ec=200
['Tla).
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OnpenenuTh MOMEHT CHJIBI, KOTOPBIH HEOOXOIUMO TIPUIIOKHUTE K OJIOKY, BpaIIalOImEeMycsl C
yIII0BO# cKOpocThio 40 pajn/c, 94To ObI OH OCTaHOBHWIICS B TeueHue § c. Jlmamerp Oioka 30
CM, Macca 8 Kr.

[Tnanera Mmaccoit M nBmwxkercs Bokpyr CoiHIIA MO 3JUIMICY TaK, YTO MHHHMAaJbHOE
paccTosTHUuE MEXy Hel U COJTHIIEM PaBHO I, MakcuMaiabHoe — R. Haliti mepuos oOpameHus
r1aneTsl BOkpyr CouHia.

Hon, BBUICTEB W3 YCKOPUTENS, UCHYCTHI ()OTOH B HAIMPABICHUU CBOETO JIBHDKCHUS.
Onpenenutb CKOpPOCTh (DOTOHA OTHOCHTEIBHO YCKOPHUTENS, €CIH CKOPOCTh UL HOHA
OTHOCUTEJIHO yckoputens paBHa (.8 c.

Bapuanrt 9
HaliTn MOMEHT MHEpLIMM TOHKOTO CTEP’KHS MAacCOM 3 KI' OTHOCUTENBHO OCH, MPOXOASIIECH
NEPHEHANKYIISIPHO CTEPKHI0O M HAXOJAIIEHCS Ha PacCTOSHMM | CM OT OJHOTO W3 €ro
KOHIIOB. JlinHa cTpexHs 1 M.
HwxHee ocHOBaHUWE kKeyne3HOW TyMObI, nMeroieil popmy munuuapa quamerpom d=20 cMm u
BbicoTOl h=20 cM, 3aKkpemieHo HenoABWKHO. Ha BepxHee OCHOBaHHME TyMOBI JIEHCTBYET
cuna 20 xkH. HaiiTn TaHTeHIMaIbHOE HANpSHKEHUE T B MaTepHuajie TyMObI, OTHOCHUTEIILHYIO
nedopMaruio y (yroi CABUTa) M CMEIICHUE BEPXHETO OCHOBAHHUS TYMOBI.
Yactuiia mMaccbl m HaxXOJUTCS BHE OJHOPOJHOIO miapa Maccbl M Ha pacCTOSHUMU T OT
uentpa. Haiftu: a) moTeHIIMAIbHYIO SHEPTHIO TPABUTAIIMOHHOTO B3aUMOJICHCTBUS YaCTHUIIbI
U 1mapa; 0) CHITy TATOTEHUs, C KOTOPOH Iap JeHCTBYET Ha YaCTHUILY.
®DoTOHHAs paKeTa ABUKETCS OTHOCUTEIBHO 3emiin co ckopocThio v=0,6 c. Bo ckomibko pas
3aMeJUIUTCA XOJl BpEMEHHU B PAKEThl C TOUKHU 3PEHHsI 3¢€MHOTO Ha0IroaaTess?

Bapuanr 10
[To TOpM3OHTANBHON IUIOCKOCTH KAaTUTCS AHMCK CO CKOpocThio 8 wm/c. Ompenenuthb
KOA(P(UIIMEHT COMPOTHUBIEHUS, €CIH JUCK, Oyaydu TMpeAocTaBiIeH camoMmy ce0e,
OCTaHOBUWJICS, Tporas 18 M.
[Tepuon T Bpamenust 1M.C.3. paBen 2 4. Cuutas opOUTY CIyTHHKA KPYrOBOHM, HAaiTH, Ha
Kakoi BbIcOTe h HaJ MOBEPXHOCTHIO 3€MIIM JIBUKETCSI CITYTHHK.
YcKopuTesb PasroHSET MPOTOHBI 10 KMHeTHueckoi sHepruu E=11,2-101" Ix. C kakoii
CKOPOCTBIO V IBHXKYTCS MpOTOHBI? Bo CKoNbKO pa3 yBenuuuTcs ux macca? Macca mokos
npotona mo=1,67-10%" kr.
CranpHas IpoBOJIOKA JUIMHOM | M yKperuleHa OJHMM KOHIIOM Tak, YTO MOKET COBEpIIATh
KoJIeOaHUsl B BEPTUKAIBbHOM mi1ockocTH. K cBOOOJHOMY KOHIy MPOBOJIOKH MO/IBECHIIN T'PY3
Maccoit 50 kr. IIpoBOJIOKY C Tpy30M OTKJIOHSIOT Ha BBICOTY IOJBECAa M OTIIYCKAIOT.
Onpenenutb abCONIOTHOE YIJIMHEHUE NMPOBOJIOKU B HM)KHEH TOYKE TPAEKTOPUU JBHXKEHHS
rpy3a. [Tnoniaas cedenus npoBosaoku 0,8 MM?, Maccoii MPOBOIOKK MpeHeOpeyb.

Bapuant 11

OpHoponHBIN map Maccsl m M paaunyca R ckaTbiBaeTcs 0€3 CKOJNbKEHHs MO0 HAKJIOHHOM
IUIOCKOCTH, COCTaBJISIIOIIEH yroia o ¢ ropuzoHToM. Haiitu: 3HaueHue koadduumenra
TPEHMSI, P KOTOPOM CKOJIbKEHUS He Oy/1eT; KHHETUYECKYIO SHEPTHUIO 11apa yepe3 t CeKyHT
10CJIe Hayaa JABMXKEHHS.

BepxHuii KOHEI CTaTbHOTO CTEPXKHS JUIMHOM /=5 M TUIOLIa/IbI0 ONIEPEYHOro ceueHus S=4
cM? 3aKpemiieH HEMOABUKHO, a K HUKHEMY KOHILy TOJBElIeH TIpy3 Maccoii m=2 T.
Omnpenenutsb: 1) HopManbHOE HANPSKEHUE G MaTepuaja CTEPKHS; 2) abCcooTHOE X U
OTHOCHUTEJIbHOE € YAJIMHEHHUS CTEp)KHS; 3) MOTeHIHalbHYyI »Hepruto E, pactsHyToro
crepxHs (Ec=200 I'Tla).

Omnpenenuts otHomeHue Maccsl ConmHa M k Macce 3eMin m, eciiu cpesiHee paccTosHue R
ot 3emun g0 Connana B 390 pa3 Gosblie cpenHero pacctosHus r ot 3emau o JIyHsl, a
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Bpems oOpamienus T 3emun Bokpyr ConHua Ooinbliie BpeMeHu oOpaienus t JIlyHsl Bokpyr
3emiu B 13.4 paza.

Kocmuueckuii kopabib JBHXKETCS €O CKOpPOcThio L=0,9 ¢ Mo HampaBIECHHIO K LEHTPY
3emumn. Kakoe paccTostHue [ ipoiiieT 3TOT Kopabib B CHCTEME OTCUETa CBA3aHHOM ¢ 3emileit
(K — cucrema), 3a npomexxyTok BpeMeHH Ato=1 C, OTCUMTaHHBIN 110 YacaM, HaXOASIIUMCS B
KocmuyeckoM kopabie (K’ - cucrema)?

Bapuaur 12
ToHkass OoJHOpPOAHAs MeETaUIMYecKas JIEHTa 3aKpelieHa BepXHUMM KOHLOM. K HuxHeMy
KOHIly IpuiIo)keH MOMeHT cwibl M=1 mMHwM. Yron ¢ 3akpyuuBanus jeHThl paBeH 10°.
Onpenenuts MOyJIb KpyueHwus f.
JlBa MaxoBUKa B BUJe AUCKOB pajnycoM R u nMeromuye Maccy m Kax/blii pacKpydeHsl 10
CKOPOCTH BpalleHHs O W TpeAcTaBlieHbl camuM cebe. [lox meiicTBueM TpeHUs TEpPBBIT
MaXxOBHK OCTAHOBMJICSI 4epe3 t CeK., BTOpOM MAaxOBMK Clenaj J0 IOJIHOW OCTaHOBKH N
000poTOB. OrpeAeuTb TOPMO3SIIUE MOMEHTBI JUISI KaX0T0 MaXOBHKa.
Ha ckonpko kmiorpamm ymeHsiiuTcs Macca CONHL@ 332 CYTKH, €ciaM 00Ilas MOIIHOCTb
u3nydenus ColHIA B CyTKM paBHa 3,8'10%¢ B1?
Haiitu yckopenue cBoboaHoro naaeHus g; Ha JlyHe, ecnu ee paguyc paBeH 1738 km, a
cpeaHsis II0THOCTH coctaisieT 0,6 muotHocT 3emitd. (R,=6400 km).

Bapuanr 13
HaliTu OTHOCUTENIBHOE YIJIMHEHHE BEPTUKAJIBHO IOJBELICHHOIO CTEPXKHS IOJ JEHCTBUEM
cobctBeHHoro Beca P. [Tnomans monepeuyHoro ce4eHus CTep>KHs paBHA S.
Ban B BUze criiomHoro nuimHApa Maccoil mi=10 Kr Haca)keH Ha FOpPU30HTaIbHYIO ock. Ha
IWIMHAP HAMOTAH IIHYP, K CBOOOJHOMY KOHITY KOTOPOT'O MOJIBEIICH IPy3 Maccoi mo=2 KT.
C kakuM ycKkopeHueM OyJIeT OMyCKaThCsl IHps, €CIIH €€ MPEeI0CTaBUTh caMoMy cebe?
Haiitn ckopocTh, TP KOTOPOW KMHETHYECKAsk SHEPIUs PEIATUBUCTCKOM YaCTHUIbI PaBHA €€
SHEPrUy MOKOSI.
Paguyc R manoit ninanetst paBed 100 kM, cpeHssl IJIOTHOCTh P BELIECTBA IJIAHETHI paBHA 3
r/em’. OnpenenuTs NapaboIHIECKyl0 CKOPOCTh Y HOBEPXHOCTH 3TOM IJIAHETHL.

Bapuanr 14
Yepes 010k B BUAE AMCKa, UMeroliero Mmaccy m=80 T, mepeKuHyTa TOHKasi rMOKas HUTb, K
KOHIIaM KOTOpO# moaBenieHs! rpy3sl Mmaccamu mi=100 r u mx=200 r. C kakuMm yCKOpeHUeM
OyAyT IBUTaThCS TPY3bl, €CIIM UX MPeNocTaBUTh caMuM cebe? Tperuem npeHeOpeys.
Haiitu paccrosnue d mmanetst ot ConHua, ecinu gansl Macca ConHuma M, mepuop
oOpamienus rianeTs! Bokpyr ConHua T u rpaButannonHas noctosiHHas G.
Kakoe naBnenune HeoOXOIUMO MPHIIOKUTH K TOPLIAM CTAJIBbHOTO LWJIMHJpA, YTOOBI JUIMHA
ero He U3MEHMNIACh MPH MoBbIIIeHHH TemnepaTypsl Ha 100°C (Ec:=200 I'Tla, a=11-10° K
[o - Tepmuueckuii kKoadULUEHT TMHEHHOTo pacmupenus, [=/o(1+at)]?
Bo ckonbko pa3 pensTUBUCTCKas Macca MpOTOHa OOJbLIE PENSITUBUCTCKOM Macchl
3JIEKTPOHA, €ClIi 00e YacTHUIbl UMEIOT OJUHAKOBYIO KHMHETHYecKyto sHepruto E.=1 [3B?
Maccsl HOKOs 2JIeKTpOHa 1 IpoToHa paBHel 9,1:1073! kr u 1,67-10°27 kr, COOTBETCTBEHHO.

Bapmuanr 15.
Kunernueckass sHeprus Bpamjaromerocss maxosuka paBHa | k/[x. Ilox neiictBuem
IIOCTOSIHHOTO TOPMO3SIIET0 MOMEHTa MaxXxOBUK BpAIlaeTCs PaBHO3AMEIJIEHHO U CHEIaB
N=80 o6opoToB, ocraHOBMJICS. HaiiT MOMEHT CHJI TOPMOKEHHS.
CBuHIIOBas IMPOBOJIOKA IOABEUIEHA B BEPTUKAIBHOM IIOJOKEHHH 3a BEPXHHMU KOHEI.
Kakyto HanOombI11yI0 JUIMHY MOKET UMETh MPOBOJIOKA, HE OOPHIBAsICh MOJT AEUCTBUEM CHIIBI
TsoxecTu? [Ipeaen npoyHOCTH Orp cBUHIA paBeH 12,3 MIla.
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3. HexkoTopas miaHera Maccod m JBHXKETCSA MO OKPY>KHOCTU BOKPYr COJHIIA CO CKOPOCTBIO
v=34,9 km/c. Haiitu mepuosn oOparmenust 3Toi ianetsl Bokpyr ComHia. Macca coJiHIa
M=1,9810"" kr.

4. DJEKTpOH JBWXETCA €O CKOpocThto L=0,6 c. OnpenenuTh PEISITUBUCTCKUN HMITYIILC
AJEKTPOHA.

KonTpoabsHnas padora Ne3

BapuanTt 1
Onpenenutpy nepuon T 3aTyxarommx koiebanuid, eciu nepuo] To COOCTBEHHBIX KOJIeOaHMIA
CHUCTEMBI paBeH 1c¢, a jorapuMUYECKU IeKpeMeHT 3aTyxanus 0 pasen 0,628.
Mennsiii mapuk guamerpom d=0,5 cm mamaer B mmnepuHe. OnpenenuTsb: 1) CKOPOCTh L
YCTaHOBUBIIETOCS IBIDKEHUS IIAPUKA; 2) SBISETCS JIHM MPH dTOW CKOPOCTH OOTEKaHUE MIapHhKa
namuHapHEIM? TT10THOCTH Meau n raunepuHa 8,93:10° kr/m® u 1,26:10° kr/mM?, cooTBEeTCTBEHHO;
BA3KOCTh riuuepuna 1,48 Ila-c.
Onpenenutsy amruiutyny Po 3BykoBoro maBiieHHs, €ciau aMIuiuTyaa A KojeOaHUN yacTHIl
Bo3nyxa paBHa 1 mkm. Yactora 3Byka v=600 ['11. YcnoBusi HOpMaJibHbBIE.
Ornpenenutb CKOPOCTh L PacHpoOCTpaHEHUs BOJH B YIPYrodW cpeie, €ciii pa3sHocTh (a3
KoJie0aHUi IByX TOYEK Cpeibl, OTCTOSIIMX APYyr oT apyra Ha Ax=10 cm, paBna n/3. YacTtora v
KojeOaHuit papHa 25 I'm.

Bapuant 2
Huck pamuycom R=24 cm koneOneTcsi OKOJIO TOPU3OHTAIBHOM OCH, MPOXOMASINEH uepe3
CepeIuHy OJIHOTO H3 paJuyCOB MEPHEHIUKYISIPHO IIIOCKOCTHM nucka. Omnpenennts
npuBeneHnyto aauHy L u nepuon T konebaHuii Takoro MasiTHUKA.
[To TpyOke nnuHOM [ u pagumyca R TeueT cTanyoHapHbBIN JaMUHAPHBIA MOTOK >KUIKOCTH.
CKOpOCTh TeueHHs] KHIKOCTH 3aBHUCHT OT PACCTOSHUS F 1O OCH TPYOKH IO 3aKOHY

V=0, (l—r2 / Rz). Haiitu maccy >xuakocTu, mpoTeKaroliei yepe3 ceueHrue TpPyOKH B €IHHHILY
BpeMeHH. [[10THOCTD KUAKOCTH paBHA p.
B cyxoM Bo3ayxe IpH HOpManbHbIX ycnoBusx (Po=10° I1a, To=273 K) uarencusHoCTS I 3ByKa

paBHa 10 nBt/M?. Omnpenenuts ynenbHOE AKyCTHYECKOE CONPOTHBIEHHE Zs BO3AyXa HpU
JTAHHBIX YCIOBUAX M aMIUTUTYAY Po 3ByKOBOTO JaBJICHHUS.

Ilokasath, uto BhIpaxeHue ¥ (x,1)=Acos(@t—kx) yHOBIECTBOPSET BOIHOBOMY YPAaBHEHHIO

2 1 2
oy =—2a Ld IIPU YCIIOBUU W=k -V .

ox? ot’

Bapuanr 3
MarepuanpHasi TOYKa COBEpIIAET TapMOHMYECKHEe KosieOanus Bumga x=Asinet. Haiitu
OTHOIIIEHUE BPEMEHH MPOXOXKICHUS KOJEONIOMIEHCS TOYKONU 1-0i MOJOBUHBI aMIUTUTYIBI KO
BPEMEHHU NTPOXOKAEHUS 2-01 MTOJIOBUHBI aMIUIUTY/IbI.
Boga teuet no xpyrioil rmaakoil Tpyoe auameTpoMm d=5 cM co cpeHel ckopocThio V=10 cMm/c.
Omnpenenuts yncno PeliHonbaca Re u yka3ath xapakrep T€UEHHU KMJIKOCTH (JaMHUHAPHOE WM
TypOynentHoe). =1 mlla-c.
Ha paccrosHum 7,=24 M OT TOYEYHOrO H30TPOMHOIO HCTOYHHUKA 3BYKAa YPOBEHb €ro
VHTEHCUBHOCTHU Lp1 =32 n6. HaliTu ypoBeHb HHTEHCHUBHOCTHU LP2 3ByKa Ha paccTosiHuu r2=16
M. (Io=1 nBt/M>).
3amaHo ypaBHeHHe II0CKoii BonHbl W/ (x,1) = Acos(wt —kx), rne A=1 cm, =314 ¢’'; k=2 m"".

OHpCIleJ'II/ITB qaCTOTY V, NJIMHY BOJIHBL 7\,, (I)EBOBYIO CKOpPOCTb L, MAKCUMAJIbHBIC 3HAYCHUA
CKOPOCTH U YCKOPCHUA KoJIeOaHMit YaCTHULl CPpCabI.
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Bapmuanr 4
Haiitn Bo3Bpamaromyto cuiny F B MoMeHT BpeMeHu t1=1 ¢ u mosiHyto 3Hepruto E maTepuanbHon
TOYKHM Maccoil m=1 T, coBepIaroIiel Koyiebanus mo 3akoHy x=Acosat, rne A=20 cm; w=277/3
cl.
[Tpu nBUMKEHUM MIApHKa PaanycoM ri=2,4 MM B KacTOPOBOM Macljie JaMHUHApHOE OOTeKaHUE
HaOJII0aeTCs TIPU CKOPOCTH L1 IapuKa, He npeBbimaromieit 10 cv/c. [lpu kakolh MEHUMaTBHOU
CKOPOCTH VL2 HIapUKa paguycoM r2=1 MM B TJiMLepHUHE OOTEeKaHWe CTaHeT TYpOyJIEeHTHBIM?
[1moTHOCTH rIMuEpUHa — 1,26'10° kr/m>, munamuueckas Bsizkocth — 1,48 Tlac.
UutencuBHOCTh 3Byka /=1 Br/M%. Omnpenenutsh CpeiHion 0O0bEeMHYIO IUIOTHOCTb il SHEPTHH
3BYKOBOI BOJIHBI, €CJIM 3BYK PaCHpOCTPAHSIETCS B CYXOM BO3[yXe MPU HOPMaJIbHBIX YCIOBHUSX.
HmeroTcst 1Ba MCTOYHWKA, COBEPIIAIOIINE KOJICOaH!s B OJMHAKOBOHU (a3e v BO30YKIAIOIINE B
OKpY>Kalollle cpejie MIOCKKUE BOJHBI OJIMHAKOBOM 4acTOThl U aMIUIUTYAbl A1=A>=1 mm. Haiitu
aMITUTYLy A KojeOaHWi TOYKM Cpeabl, OTCTOSAIIEH OT OJHOTO HMCTOYHHMKA KOJleOaHWW Ha
paccTostHUU X1=3,5 M U OT Apyroro Ha x»=5,4 M. Hanpasienus kosnebanuii copnaaaroT. JmuHa
BOJIHBEI A=0,6 M.

Bapuanr 5
Haiiti mepuos cBOOOIHBIX MaiblX KoieOaHUM CTpyHBI ANUHOM 1 M ¢ rpy3ukom maccoii 1 T,
YKpEIUIGHHBIM Ha ee cepenuHe. CTpyHY CUMTATh TOPU3OHTAIBHO HATSHYTOW, a HATSHKCHHE
MOCTOSTHHBIM U paBHBIM 10 H. Maccoii cTpyHbI IpeHeOpeyb.
Jlarynnpiii mapuk aumamerpom d=0,5 MM magaer B KacTOpOBOM Maciie C IOCTOSHHOMN
CKOPOCTBIO. JSIBNsieTCS 1M JBMIKEHHE Macja, BBbI3BAaHHOE MaJICHHEM B HEM IIapuKa,
namMuHApHEIM? Rexpn=0,5. TINoTHOCTH NaTyHu U KacTopoBoro Macna- 8,55:10° kr/m® u 0,96:10°
KI/M>, COOTBETCTBEHHO, KOY(Q(PUIMEHT JUHAMUYECKOH BA3KOCTU KacTposoro mMacna 0,987 Ilarc.
Haiitu oTHOIIEHHE CKOpOCTel L1/V2 3ByKa B BOJOPOJIC M YIJIEKHCIOM Ta3e MpHU OJAMHAKOBOU
TEMIIepaType Ta3oB.
Haiitn monoxeHue y3j0B U MyYHOCTEU CTOSYEH BOJIBI, €CIM OTPa)KCHHE MPOUCXOAUT: 1) OT
CpeIbl MEHEE TUIOTHOM; 2) oT cpenbl boee m1oTHOH. CKOpPOCTh L pacpocTpaHeHus BOIHBI 340
M/c ripu yactore 3,4 kI 1.

Bapmuanr 6.
Touka yyacTByeT B JBYX OJMHAKOBO HAIPABJIEHHBIX KoOJMEOaHMSIX: x1=Aisinat U x2=A2cosat,
rae A1=1 cm, 4>=2 cm, o=1 ¢’!. OnpenenuTs aMmIUTYy A pe3yabTUPYIOMIErO KOJIeOaHUs, ero
YacTOTy V M Ha4aJbHYIO a3y o.
HaGnronarens, Haxoasumiics Ha pacctossHMM /=300 M OT HMCTOYHMKA 3BYyKa, CIBILIMT 3BYK,
MpUIIeAIINNA 10 BO3MyXy, Ha Ar=1,73 ¢ mo3gHee, 4yeM 3BYK, IpHIIeNmdid mo Boje. Haittu
CKOPOCTB L 3BYKa B BOJi€, ecii Temneparypa T Bo3ayxa paBHa 350K.
B TpyOe ¢ BHyTpeHHUM JuaMeTpoM d=3 cM TeueT Boaa. OnpenenuTs MaKkCUMaIbHBIA MacCOBBIN
pacxon BOAbl Qmax Ipu JlaMuHapHOM TedeHMH. (Rewy=0,5; koadduumeHt nuHamuueckoin
BSI3KOCTH BOJIbI n=10'3 ITac; NI0THOCTH BOABI p=103 Kr/M).
OT ucrouHuka KoyieOaHMI pacrpocTpaHseTcsl BOJIHA BJAOJIb NPSIMOW JIMHUU. AMIUIMTYAA
kosiebanuit A paBHa 10 cm. Kak Benmko cmelieHue TOYKH Y, YIAJIEHHOW OT MCTOYHMKA Ha
x=3A/4, B MOMEHT, KOrJla OT Hayasa kojeOaHuii mporwio Bpems ¢1=0,9T?

Bapuanr 7
DOHeprus 3aTyXawollux KojeOaHuid MasTHUKA, MPOUCXOASIIUX B HEKOTOpPOH cpene, 3a 1 MuH
ymenbimiack B 100 pa3. Onpenenuts KOA(PQPHUIMEHT CONPOTHBIEHHS CpENbl, €CcIu Macca
MagTHuKa m=0,2 KT.
CKOpOCTh L 3BYKa B HEKOTOPOM ra3e MpU HOpMalbHbIX yciopusx (Po=10° Ia, To=273 K)
pasHa 308 m/c. IlnotHoCcTh p Tasza pasHa 1,78 kr/m®. Ompenenuts otHomenue y=Cp/Cy mns
JTAHHOTO rasa.
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K nmopiHio CuprHIOBKH, pacloI0KEHHOM rOpU30HTaNIBHO, IpuiiokeHa cuia 15 H. Onpenennts
CKOPOCTh UCTEUEHUS BOJbI U3 HAKOHEUHUKA CIIPUHIIOBKH L, €CJIH IUIOIAIs S MOPUIHS paBHA 12
cM?,
[Tonepeunass BoJIHAa pacrpocCTpaHseTcss BAOJb YIPYroro MIHypa €O CKOpPOCTbIO L=15 wm/c.
[Tepuon T xonebGanuii Touek mHypa paBeH 1,2 c., a ammmutyaa A=2 cm. OnpeaenuTs: 1) amuny
BOJIHEI A, 2) a3y ¢ konebaHuii, CMEIIEHUE |/ , CKOPOCTh |/ W YCKOPEHHUE |/ TOYKH, OTCTOSIIEH
Ha PacCTOSTHUHU X=45 M OT UCTOYHHUKA BOJIHBI, B MOMEHT t1=4 C; 3) pa3HOCTh (pa3 A konedaHmit
JBYX TOYEK, OTCTOSIIIUX OT UICTOYHHKA BOJHBI HA paccToIHUIX xX1=20 cM u x2=30 cMm.

Bapuanr 8
Teno coBepiaeT BIHYXKICHHbIE KoJieOaHus B cpene ¢ KodhdUIHEeHTOM conpoTuBiieHus =1
r/c. Cuutas 3aTyXxaHue MallbiM, OINPEACTUTh AMIUIHTYJAHOE 3HAUYCHUE BBIHYKIAIOMICH CHIIBI,
€CJIM pe30HaHCHas aMIUIUTYAa Ape=0,5 cM, a yactoTa vo coOCTBEHHBIX Kojebanuii paBHa 10
I'n. Macca tena m=20r.
Bak BeicoTo# h=1,5 M HamosHeH 10 kpaeB Bonoil. Ha paccrossaum d=1 M oT BepxHero kpas 6aka
o0pa3oBajioch OTBEeCUTE Masloro nuamerpa. Ha xakom paccrosHuu [ oT Oaka majaer Ha MOJ
CTpPY#, BBITEKAIOIIAs U3 OTBEPCTHS?
JIBe TOukM HaxonsATcs Ha paccTosHuu AX=50 cM JIpyr OT Apyra Ha MPsIMOM, BAOJIb KOTOPOI
pacnpocTpaHsieTcsi BoiHa co ckopocThio V=50 m/c. [lepuox T konebanuii pasen 0,05 c. Haiitu
pa3HOCTh Pa3 A@ KojaeOaHUH B ITUX TOUYKAX.
Ckopblif oe3]] MpUuOIMKAeTCs K CTOSIIEMY Ha MYTAX AJIEKTPOIOE3Ty CO CKOPOCThIO L=72 KM/4.
DJIeKTponoe3] MoJaeT 3BYKOBOM curHai ¢ yactorod vo=0,6 k['m. OnpenenuTs Kaxyuyrcs
YacTOTY V 3BYKOBOTI'O CHTHaJIa, BOCIPUHIUMAEMOT0 MAIIMHUCTOM I10€3/1a.

Bapuant 9
KonebarenpHast cucTtemMa coBepIIacT 3aryxamomme Koiebanuss ¢ uwacrorod v=1000 I.
Onpenenuth 4aCTOTy Vo COOCTBEHHBIX KOJIEOAHUM, €CITU PE30HAHCHAS YaCTOTa Vpe;=998 T'LI.
['opuzoHTanbHbId UIMHAP Hacoca uMeeT nuameTp di=20 cm. B Hem aBukKeTcs moplieHb Co
CKOpOCTBIO LI=1 M/C, BBITAJIKWBas BOIYy 4epe3 oTBepctue muamerpom dr»=2 cm. C kakoit
CKOPOCTBIO L2 OyJeT BhITEKaTh Boja U3 oTBepctua’? KakoBo Oyner m30bITOUHOE AaBieHHE Ap
BoJbl B tuunpe? TlnotHoCTh Boabl 10° kr/m?.
[TapoBo3 moaxoauT K HabmoAaTeno co ckopocThio 200 M/c. Kakyro 4acToTy OCHOBHOTO TOHA
TyJiKa OH YCJIBIIIUT, €CJIM MAaIUHUCT CIbIIUT TOH B 300 ['?

3amaHo ypaBHeHHe II0CKoit BomHbl W (x,7) = Acos(wr —kx), rae A=2 om; ©=1256 ¢!, k=1 m™".

OHpe,I[eJ'II/ITB 9aCToTy VvV, MJIMHY BOJIHBI 7\,, q)aSOBYIO CKOpPOCTh L, MAKCUMAJIbHBIC 3HAYCHU
CKOPOCTH U YCKOPCHUA KoJieOaHM YacCTHULl CpEAbI.

Bapuant 10
Onpenenuth nepuoj kojaebaHnuit prytu maccoit 136 r, Haxopsmeiics B U-o0pa3Hoil TpyOke
miomanpio cedenus 2:10* Mm% Kanumispueiv spdexrtom npenedpeus. [notHocTs pTyTH 13,6
r/em’.
[{ucrepna HamonHeHa BojoM U HedThi0. KakoBa OyaeT B Hayajie CKOPOCTb LU MCTEUEHUS BOJbBI
U3 OTBEPCTHsI B JHE, €clii BbIcoTa ciost Boabl hi=1 M, a cimost HepTu ho=4 m? BsskocTbio
npeHeopeys.
[Tyns mponerena co ckopocTeio 660 M/c Ha paccTosHUM S5 M OT uenoBeka. Ha kakom
pPacCTOSIHUU OT YelIoBeKa Obliia IMyJis, KOT/1a OH yCIIBIIIal €€ CBUCT?
Onpenenuts JIMHY A Oeryuieil BOJHBI, €CJIM B CTOAYEH BOJHE paccTOsHUE [ MEXIy MepBOil U
CEbMOM MyYHOCTSIMU PaBHO 15 cM, a MEXly IEPBBIM U YETBEPTHIM Y3JIOM TakKe paBHO 15 cm.
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Bapmuanr 11

I'upst maccoit 0,5 Kr mojBemeHa K MPYKHUHE, KECTKOCTh kKoTtopod k=32 H/M, m coBepmraet
3aryxaromue Konebanus. OnpenenuTs Nepro] 3aTyXalomMX KojaeOaHHid, eclii 32 BpeMs JBYX
MOJTHBIX KOJICOAHUH aMILTUTYy1a yMeHbIuiaachk B 20 pas.

KakoBa cKOpoCTh NCTEUEHUS )KUKOCTH U3 OTBEPCTHUS B CTEHKE COCYJIa, €CIIU BbIcoTa h ypoBHs
KUJKOCTU HaJ OTBepcTHEeM paBHa 4,9 M? BsA3KOCTh ®KUAKOCTU HE YUUTHIBATS.

[Tnockas 3ByKoBast BoiHa umeeT nepuon T=3 mc, ammutyny A=0,2 MM U ATUHY BOJHBI A=1,2
M. Jlyist Touek cpenbl, yIaJeHHbIX OT UCTOYHHKA KOoJieOaHUW Ha paccTosHUE x=2 M, HauTu: 1)

CMEILICHUE l//(x,t) B MOMEHT #1=7 MC; 2) CKOPOCTb |/ W YCKOpPEHHUE V/ Jii TOTO K€ MOMEHTa

BpemeHu. HauanbHyto a3y konebanuii IpuHATh paBHOU HYIIIO.

Iokasats, uto BblpaxeHue y (x,1)=Acos(wf—kx) yHOBIETBOPSET BOIHOBOMY ypaBHEHHIO
d’v 1 dy

d* v df

IIPHU YCIOBUU W=k V.

Bapuanr 12
[Tepuong To coOcTBeHHBIX KOJeOaHWUN MPYKUHHOTO MasTHHKAa paBeH 0,55 c. Onpenenutsb
PE30HAHCHYIO YacTOTY Vpes KOJIeOaHmit. B Bsi3koii cpene mepuos Toro xe mastauka T=0,56 c.
B nHe cocyma mponenaHo oTrBepcTue ceueHueM Si. B cocyn Hamuta Boja 10 BBICOTHI h.
OnpenenuTh TUIOMIAL MTOTICPEYHOTO CEUCHUS CTPYH, BBITCKAIOIICH M3 COCYIa Ha PacCTOSHUU 4
h ot ero nHa. Cuntarh, 4TO CTPYs HE Pa30OPBHI3TUBACTCS, CUIIAMU TPEHUSI IPEHEOPEYb.
3ByKOBbIe KojeOaHus, umewmme dvactory v=0,5 kl'n wu ammmuryny A=0,25 wmwm,
pacnpoctpansiercsi B ynpyroi cpeme. JnwmHa Bomabl A=70 cm. Haittm: 1) CkopocTs v
pacrpocTpaHEHHs BOJH; 2) MAaKCUMAIBbHYIO CKOPOCTh YaCTHUI[ CPEIbL.
Onpenenuth CKOPOCTh L PACIPOCTPAHEHUS BOJHBI B YIIPYTO# cpene, eciu pa3HocTh (a3 A@
KoJie0aHUH IBYX TOYEK CpPebl, OTCTOSAMMX APYTr OT apyra Ha Ax=10 cm, paBHa 7/3. Yacrora v
KoJjeOaHuit papHa 25 I'm.

BapuanTt 13
MakcumMasnbHasi CKOPOCTh TOYKH, COBEpILAroleil rapMoHuYecke konebaHus, paBHa 10 cwm/c;
MakcUMallbHOe yckopeHue paBHO 100 cm/c?. HaliTu 1uKIMYeckyro 4acToTy o KoneOaHumii, ux
nepuoa T u ammutyny A.
Ucrounnk 3Byka wyactoto v=18 kIl mnpubnmxkaercs K HEMOABMKHOMY pPE30HATOPY,
HAaCTPOEHHOMY Ha BOJIHY JUIMHOM A=1,7 cM. C KaKoil CKOPOCTBIO JOJDKEH JIBUTATHCS HCTOYHHMK
3ByKa, 4TOOBl BO30YXJaeMmble MM 3BYKOBbIE BOJHBI BBI3BIM KoOJeOaHUS pe3oHaTopa?
Temneparypa Bosayxa pasHa 290 K; y=1,4; u=29-10" xr/mons; R=8,31 Jlsx/Mons'K.
B mmpoxoii yacTu ropu30HTaNIbHO PACHOJIOXKEHHOH TpyObl HE(YTH TE€YET CO CKOPOCThIO V=2
M/c. OnpenenuTb CKOPOCTh V2 HEPTH B Yy3KOM YacTH TPYyObl, €CJIM pa3sHOCTh AaBieHui AP B
IIMPOKOH M y3Koi yacTsax ee paBHa 6,65 kIla. Ilnotnocts HedTu 0,9:10° kr/™>,
3a1aHO ypaBHEHHE IJIOCKOUN BOJHBI w(x,t) = Acos(a)t—kx) , e A=10 cm; ©=628c!, k=2 m’.

Onpenenuth 4YacTtoTy Vv, (a3oByl0 CKOPOCTb L, MaKCUMaJIbHbIE 3HAUEHUS CKOPOCTU H
yCKOpEeHUs KosieOaHUI YacTHI] CPEeIbl.

Bapmuanr 14
DOHeprus 3aTyXarolMX KoJIeOaHWH MasTHHKA, MPOMCXOIIIIMX B HEKOTOPOH cpeae 3a 1 MUH
yMmeHblingach B 64 pasza. OnpeaenuTs Ko3((UIHMEHT COMPOTHBIECHUS CPEAbl, €CIH Macca
MasTHuka m=0,1 kr.

CkopocTh L 3ByKa B HEKOTOPOM ra3e MpU HOPMAJIbHBIX YCIOBHUAX (PO =10’ Ia, T, =273 K )

pasua 308 m/c. IlnotHocTh p rasa pasua 1,78 xr/m>. Onpenenurs otHomenue y =C,/C, ans

JIAHHOT'O Ta3a.
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[To TpyOe mmuHOM [ 1 paguycoM R TedeT cTallMOHAPHBIN MOTOK XKUAKOCTH. CKOPOCTh TEUSHUS
r2

XKHUJIKOCTH 3aBUCUT OT PACCTOSIHUS 7 10 OCH TPYOKH IO 3aKOHY U =), 1—; . Haiitu o0nem

KUAKOCTHU, IPOTEKAIOLIEH uepe3 ceueHue TpyOKH B €JUHUILLY BPEMEHH.

[Tonepeunass BoJIHAa pacrpocTpaHseTcss BOJIb YINPYroro MIHypa CO CKOpPOCTbIO L=15 wm/c.

[lepuon T xonebanwmii Touek mHypa paseH 1,2 c., a ammuryga A=2 M. Onpenenuts: 1) anuHy

BOJIHBI A, 2) a3y ¢ konebaHuii, CMEIIECHHE I/ , CKOPOCTh i/ W YCKOPEHHUE / TOYKH, OTCTOSIICH

Ha PacCTOSTHUHU x=45 M OT HCTOYHHUKA BOJIHBI B MOMEHT t1=4 c; 3) pa3HOCTh (pa3 A koiaebanuit
JIBYX TOYEK, OTCTOSIIIIUX OT UICTOYHHKA BOJHBI HA paccTOoIHUIX x1=20 cM u x2=30 cMm.

Bapuanr 15

OpnHopoaHbI Auck paanycoM R=50 cMm konebiaeTcss 0KOJIO TOPU30HTATBHON OCH, TPOXOISAIICH
yepe3 OAHy M3 00pa3yomux WIMHAPUYECKOW TMOBEPXHOCTH aucka. Haitm mepuopa ero
KoJIeOaHMiA.

[Imomaaer mopiiHs B mmpuue Si=2 cM?, a mIomap oTBepcTust Sr=1 MM2. CKOJIBKO BpEMEHU
OyJieT BBITEKATh BOJIAa U3 IIMPUIIA, €CIIU Ha TopieHb aeictByeT cuina F=8 H, a xon mopuus /=5
cm?

[Ipu npoxoxkaeHWW IMoe3/la MUMO HEMOJABHKHOTO HAOJIOAATeNIss BBICOTa TOHA 3BYKOBOTO

CUTHAJIa IMOe3/Ia MEHSETCS CKauyKkoM. HalTH OTHOCHTENhbHOE M3MEHEHHE YacTOThHI £, eciu
Yo

CKOpOCTbH TI0€3/1a paBHa 54 KM/4.

Bonna pacnpoctpansiercs co ckopocthio L=200 m/c. HammMeHbiee paccTosHHEe Ax MEXIY

TOYKaM# cpefpbl, (a3bl KojaeOaHWH KOTOPBIX MPOTHBOIOJIOXKHEI, paBHO 2 M. HaiiTu gactoty

KOJIeOaHM.

5.1.2. Bonpocuvl no memam oucyuniunsl
(konmponupyemas komnemenyus OIIK-3):

Bonpocs! k ko1okBHyMy Nel

IIpaBuna nelicTBUM CO CTENEHAMH U KOPHIMM.

HexkoTtopsie cBOICTBA MPOMOPIUH.

HenosHele 1 nosHbBIE KBapaTHbIE YPaBHEHUS.
@opMyIIbl KOPHEN KBAIPATHBIX YPABHEHUM.
Teopema Buera.

DopMyIBI COKPALLIEHHOTO YMHOXKEHUS.

Jlorapugmsl. O61ne cBOHCTBa J0rapugMoB.

Tpuronomerpuyeckue GyHKIMH OCTPOTO YIJia.

Teopema [Iudaropa.

. Teopema KOCMHYCOB.

. Teopema cunycOB.

. 3HaKU TPUTOHOMETPUYECKUX (PYHKIUN B YETBEPTSIX.

. 3HaueHUs TpUTOHOMETpUYecKuX pyHKIUN HEKOTOPHIX yrioB (0, w/6, n/4, n/3, /2, m).
. UeTHble U HEYETHbIE TPUTOHOMETPHYECKHE (DYHKIIUU.

. IlepnoM4HOCTH TPUTOHOMETPUUECKUX (PYHKITHI.

. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

. DOpMyIIbI CIIOKEHUS.

. Tpuronomerpuueckre (GyHKIUU IBOHHOTO U MOJIOBUHHOTO apTyMEHTOB.

. IIpeoOpa3oBanue cyMMbl TPUTOHOMETPUUECKUX (PYHKIIHI B TPOU3BEACHUE.

23



20.

21

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

@opMyIIbl IPUBEICHUS.

[Tnomanu TpeyroibHUKa, KBaJIpara, IPSIMOYrojibHUKA, OOKOBON MOBEPXHOCTH MUPAMHUIBL,

napauiesiorpaMma, Tparnenuu, pomoa.

OxkpyxHoctb. Kpyr. [Jnuna nyru. JlnvHa okpykHOCTH. J{JTMHA XOpABI.

[Tmomaae kpyra.

Humuaap. Konyc. [nomaan nx 60KOBOM MOBEPXHOCTH M MOJTHBIC IJIOIIATH.

OObembl IMIMHIPA, KOHYCA, [Iapa, YCEYCHHOTO KOHYCa, IIapOBOrO CErMEHTa, IapOBOTO
CEKTOpa, LAapOBOrO CIIOS.

JleficTBre HaJl BEKTOpaMHU.

CkansipHO€ U BEKTOPHOE IIPOU3BEAECHUE BEKTOPOB.

OnemeHTapHble GYHKINUU U UX TPAQUKH.

[Tpon3BoHBIE U UHTETPANIbI OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHIA.

DopmyIibl TPUOIMKEHHBIX BhIYUCIeHH. [IpaBua okpyrieHus.

AOCOTIOTHAS M OTHOCUTEIbHASI TOIPEIIHOCTH.

Bomnpocekl Kk kos10okBUYMY Ne2

Buaer Nel

1. Kunematuka kak pazaen mexanuku. Hailtu Mmonyns a = [57 +7- k ]

2. Yto 3HAUMT MHBApUAHT IpeoOpazoBaHUl KoopauHAT U BpeMeHu? Kakue mHBapHaHTHbIE
BEJIMYMHBI B Ipeodpa3zoBanusx ["anumnes?

3. PensaruBucrckoe ypaBHeHHE JBUKEHUS. DOTOHHBIE PAKETHI.

4. AOconroTHO ynpyrui yzaap. 3aKOHbl COXPaHEHHs] MMIYJIbCa U SHEPrUM B KJIACCHYECKOMN
¢du3suke.

5. Hedopmanus u ee npuuunbl. 3akoH ['yka. Jlepopmarus kpydeHus. Moaynb KpydeHus.
[Tepuoa KpyTHJIbHBIX KOeOaHUM (BBIBOX).

Buier Ne2

[Tpunnun otHOCcHTenbHOCTH [ amunes. [IpeoOpazoBanus ["anumes.

2. OcnHosublie equnuiibl CU. Beipazuts uepe3 ocHoBHbIE equHuilbl CU crieqyroime BeTUuInHbI:
10 I'TIa, 10° mx/Ix, 10 kH, 102 M»3B.

3. ®opmyna OHHIITeHHA. DHEPrusi MOKOs. 3aKOH COXPAHEHHs] PHEPrHH B PEJSTUBHUCTCKOM
cinydae. KuHeTndeckast JHEpIUsl B pEJIATUBUCTCKOM CIIy4dae.

4. MoOMEHT HWHEpUHMH TBEPAOTO Teja WU MOMEHT HHepuuu cTepkHa. Teopema IllTeiinepa-
['tolirenca (BbIBON).

5. Hedopmanms pacTsokeHuss u cxaTus. Mexanudeckoe HampspkeHue. Moayne FOHra u
ko3 duuuent [lyaccona. 3akon ['yka (06001IEeHHBI) 1J1s1 pa3HBIX BUA0B J1e(OpMAIIH.

p—

Buaer Ne3

1. MrHoBeHHas och BpamieHus. Teopema Diinepa.

2. Ilpenen ympyroctH u npeaen npoyHoctH. [Tnactuueckue u ynpyrue aegopmanuu.

3. IlpoctpaHCTBEHHO-BpeMEHHOM MHTepBaji. Ero MHBapHMaHTHOCTH (JJOKa3aTh).

4. Cwuna. Beipasuts 1078 MxH, 10° MH uepes ocHoBHble equnuipi CU.

5. OcHOBHOE ypaBHEHHE JMHAMUKHU BpallaTEJIbHOTO [BHKEHHUS TBEPAOro Tena (BBIBOM).
VYpaBHeHue MoMeHTOB (BbiBOA). CpaBHHUTeNbHas TaOnMIa MOCTYNATENBHOIO H
BpAIllaTEeIbHOTO ABUKECHUH.

Buier Ne4
1.  Hedopmanus kpyuenus. Pusnueckuit cmpica wmoxayns kpydenus f. Kpyrunbabie

Kosie0aHus M UX Nepuos (BBIBOL).
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LlenTpocTpeMUTENbHOE YCKOPEHUE (Uepe3 JIMHEUHYIO U YTIIOBYIO cKopocTH). Hampasnenue
LEHTPOCTPEMHUTENBHOIO ycKopeHus. Ilouemy mnipu pasnomeprHom KpPUBOIMHEHHOM
JBUKEHUU €CTh YCKOpPEHUE?
A0Geparus cera. OnbIT MaiikenscoHa-Mopiu.
IT 3axoH HeroTOHA. YpaBHEHHE IBUKEHUS.
Pabora mpu BpamaTenbHOM JABH)KEHUU TBepAoro Tena (BbiBoa). CpaBHHUTENbHAS Tabmuna
[OCTYNATEIbHOr0 U BPAIIATEIbHOTO JBUKEHUM.
Buuer NeS
DHeprus ¥ IIOTHOCTb SHEPTUU YIPYTUX JedopManuii (BEIBON).
BexkTopsl. [IpaBuna cnoxeHus: 1 BBIMUTAHHUS BEKTOPOB.

Cunoxute d+b: a / (rpaduueckm)

Boiuects b —d: a / \‘l; (rpaduueckn)

Cnoxute: a = 51?+67—l€ ub=—4i - j +k . BbIuecTb Te ke BEKTOPBI d U b

[TonHast MexaHW4YecKash SHEPrus. 3aKOH COXPaHEHHs] HHEPIUHM B KIACCHYECKOM U
PEISTUBUCTCKOM ciydasix. CBA3b MEXIy KHHETHYECKOW OSHEpruel M HMIYJIBCOM B
PEISATUBUCTCKOM CIIy4ae.

LlenTpoOexHast CHIIa HMHEPIHH.

MOMEHT MHEpLUHU U TEH30p HHEPIHUU. MOMEHT HHEPIIMH KOHYCa (BBIBOJ).

buier Ne6.
[TonsipHast ¥ HUIMHAPUYECKAsE CUCTEMbI KoOpauHaT. VX CBSI3b C AEKApTOBOM CUCTEMOM
KOOpPJMHAT.
bannuctudeckas runoresa. OnbiT ®U30 U €ro TpakTOBKA.
Koadduuument [lyaccona pu u moxyns caura G. Cesazp Mexny monyinem FOnra E, G u .
Ten3opsl neopManuy U HAPSHKSHUS.
III 3akoH HproTOHA M 3aKOH COXpAaHEHUSI UMITYJIbCA KAK €ro CIECICTBUE. Y paBHEHUE
MOMEHTOB (BBIBOJ).
MomeHT uHepIy 11apa (BbIBOI).

Buier Ne7.
I'paduk 3aBHCHUMOCTH OTHOCHUTENIBHON JepopManuy OT MEXAHWYECKOTO HaIpsLKEHMS.
VYnpyras u mactudeckas aedopMari.
Cdepuueckas cucreMa KOOpAMHAT U €€ CBSI3b C IEKAPTOBOM CUCTEMON KOOpPAUHAT.
[TocTynaTuBHBIM XapakTep NOCTOSHCTBA CKOpPOCTH cBeTa. [IpeoOpa3oBanus Jlopenna.
Kunernueckast sHEprus B peisiTUBUCTCKOM ciiydae. CBsI3b MKy KHHETHUECKON dHEprueit
U UMITYJIbCOM B PEJIAITUBUCTCKOM CIIy4ae.
VYpaBHeHMEe IBUKEHUS TBEpOTo Tena (BbiBoa). CpaBHUTENbHAS Ta0NMIIA TOCTYATEILHOTO
Y BpAILlaTEJILHOTO ABM)KEHUN.

Buier Ne8
Pamuyc-Bextop. EnuHuuHble BeKTOphl. UeMy paBHO IpPOM3BENEHME: i X J ; k x

—

s Jxk;
kxi? Monynb BekTOpa d = mi + nj + pk .
Tenszop nedopmanuu U TEH30p MEXaHUYECKOTo HampspkeHus. O0001meHHbIN 3aKkoH ['yka B

ciydasix AeopMaiiu cIBUra U Kpy4eHusl.
[TpeoGpa3zoBanus Jlopenua.

MowmenT cunbl. Hanpasinenue M . YpaBHEHHE MOMEHTOB. (BBIBOJ).
3aKkoH BCeMUpPHOro TiaroreHus. Pusnueckuit cmbicn G. [loTeHnman W HaNpsSKEHHOCTh
rpasurannoHHoro nois. Ilocrostauas Kemepa.

Buaer Ne9
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CkangpHas BenuuuHa. Hanucars 7 ckansipHbeix BenuuuH. Haiitu ckansipHoe mpou3BeacHUE:
(ai +bj+ck)~(mi +nj+pk).

Hedopmarnus casura. @uszudeckuii cmbica monyns casura G. Cesazs mexnay G, u, E. (U -
koaduuuent [lyaccona, E — moayns FOnra).

H30TponHOCTh U OAHOPOIHOCTH MPOCTPAHCTBA U 3aKOH COXPAaHEHUSI MOMEHTAa HUMITYJbCA.
3aK0oH U3MEHEHHUSI MOMEHTa UMITYJIbCAa B HE3aMKHYTBHIX CHCTEMaXx.

VYpaBuenue MoMeHTOB (BbiBon). CpaBHuTeNbHass TabmuIa IMOCTYHAaTEJbHOTO H
BpAILATEJIbHOTO ABUKECHUM.

PaGoTa cuitbl TsDKECTH (BBIBOJ). SIBIISIETCS M CHITA TSOKECTH MOTEHITMaIbHOU? (OOBSICHHUTD).

Buier Nel0
Yemy paBHO POU3BEACHUE (37 +6)— 7E) X (—21T —47 + E) ?

O06006meHHbIH 3aKoH ['yka U1 pa3HbIX BUAOB Ae(opMaIim.

MomeHT nmnysbca (KOJM4ecTBa JBUKEHUS ). 3aKOH COXPAaHEHUsI MOMEHTA UMITYJIbCA.

3aKOH COXpaHEHHsI PHEPrud B PENTHBHCTCKOM cllydae. DHeprus mnokos. Kunernyeckas
SHEprus B PEIATUBUCTCKOM ciydae. CBs3b MEXIy pPEIATUBUCTCKOM KHHETHYECKON
DHEPTrUEH U MOJHOW SHEPTUEH.

CpaBHuTeNbHAs TaOIMIIA MTOCTYNATEIBHOTO M BPAIIATEIIbHOIO JIBUKEHUNH. MOIIHOCTD MpH
BpaIaTeIbHOM JIBUKECHUU TBEPAOTO Teja BOKPYT HEMOBMKHOM OCH.

Buaer Nell
Cucrema otcuera. Baxueiimme cucrembl koopauHaT. Haiitu Moaynp  BekTopa
a=3i -5j+k
AOGcomoTHas 1 oTHOcHTebHAs nedopmanus. 3akoH ['yka. dusndeckuit cMbIc o, E, L.
II kocmuyeckas ckopocTb. (BbiBON). I[TocTostnHas Kemuiepa.
Pabora cun BcemMupHOro TAroteHus (BBIBOJ). SIBIAIOTCS JUM  CUJIBl  TATOTEHUS
MOTCHIUATBHBIMU? (OOBSICHUTB ).
@opMmyibl CIIOKEHUS CKOpocTed B mnpeoOpasoBaHusix JlopeHua. (BeiBoa). SIBisercs nu
CKOpPOCTh MHBApUAHTHOM BEIMYMHON B peodpazoBanusx Jlopenua?

Buaer Nel2
CxopocTts B koopauHatHoit popme. [Ipoekinu ckopoctu Ha ocu OX, OY, OZ.
JIBm>xkeHue Tena, OpoIIeHHOTO0 TOPU30HTAIBHO.
Umnynec. M3onupoBaHHas cuctema. 3aKOH COXPaHEHUS UMIYJbca. 3aKOH H3MEHEHUs
UMITYJIbCA B HEU30JIMPOBAHHBIX CUCTEMAX.
Ilentp macc. Teopema 0 IBMKEHHMH LIEHTPA Macc.
HanpskeHHOCTh M MOTEHIMall TpaBUTAL[MOHHOTO Moist. Kak MeHsiercss HalpspkeHHOCTh U
NOTEHLIMa] TPaBUTALMOHHOIO TOJS 3eMJIM C BBICOTOM HaJ TIOBEPXHOCThIO 3eMiu?
['paBUTALIMOHHBIN paguyc U ero GU3n4eckuit cMbIci. «HepHas apipay.

buier Nel3

PaBHOMepHOE BpamaTeabHOE JBIKCHHE W €ro KHHEMAaTUYeCKHE XapaKTEePUCTUKH
(G,.d,.d,p,o, fuT.n.).
JekapTroBa mpsMOyroibHas CHCTEMa KOOPJMHAT M €€ CBA3b C TMOJSPHOM U
MATUHAPUIECKOW CHCTEeMaMH KOOPANHAT.
CrnenctBue npeoOpa3oBanuii JIopeHIIa — OTHOCUTENHHOCTh OJHOBPEMEHHOCTU COOBITHUI
(BBIBOI).
Teopema IlIteiinepa-Itolirenca (BbIBOL).
HeBecomocTs. ['paBuTaninoHHass W MHEPUUOHHAs Macchl. [[pUHIMI >KBUBAaJIEHTHOCTH.
CpaBHuTenbHas TaOIUIA TOCTYMATEIHLHOTO U BPAIIATENHHOTO ABUKCHUN.
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Buier Nel4
JIBikeHue Tena, OpOIIEHHOTO IMOA YIrioM K Topu3oHTYy. CKOpPOCTh B J1I00OW MOMEHT
BPEMEHU IIPU TAaKOM JBUKECHUU.
BektopHoe mpousBeneHue. CBolicTBa BEKTOpPHOro IipousBeneHus. Hailtu moxayns
b=3+4]—k.
OaHOPOIHOCTHh MPOCTPAHCTBA M 3aKOH COXpaHEHUs MMITyJbca, Kak cieactBue Il 3akona
HeroToHa.
Pabora B norenuuansHoM nosie. IloTeHmanbHas SHEPrUs U €€ HOpPMUPOBKa.
®opmyna LnonakoBckoro (BpIBOA). XapaKTepUCTHUECKasi CKOPOCTh CIOKHOTO MaHEBpa.

Buier NelS
PeaktuBHOE nBMKEHUE. YpaBHeHUE Memiepckoro (BpiBO). PeakTuBHas cuia.
Heunneprimansnas cucrema otcuera (HUCO). TlepeHocHas cuna HHEPIIUH.
CrenctBue npeodpazoBanuii JIopeHIia — COKpanieHue AIHHbI IBUKYIIEroCs Tema.
Tpaekropusi, myTh, nepemenieHne. AGCOTIOTHOE, OTHOCUTENILHOE U IEPEHOCHOE JBUKECHHUS.

Haiitu pa3HOCTh BEKTOpOB: b —a: a /vb- l

M d= (47 —6]+7k ) b= (—37 27 +5k ) . CpaBHHTenbHAs TAOIMIA MOCTYNATEIBHOTO M

BpalaTCJIbHOIO JBHOKCHHH.

Bujer Nel6
VYrioBasi CKOpOCTh U yII0BO€ ycKopeHue. Mx nanpapnenus.

HaiiTi ckanspHOE IPOU3BEICHNAE BEKTOPOB: d = (37 27 +4k ) ub = (—57 —-37 -7k ) :

PenstuBucTCKass Macca. 3aKOH COXpPAHEHUsT OHHEPrUM B PEIATUBUCTCKOM  Cllydae.
Kunernueckas sHeprus B peJIITHBUCTCKOM CIIy4ae.

Pa6ota. MomtHocts. KII/I. FI3MeHeHne KHHETHYECKOM YHEPTHUH.

Kunernueckast sneprust TBepaoro tena. Teopema Kenura (BsiBon). CpaBHUTENBHAS TaOIUIA
MOCTYIATEIBbHOIO U BPaAIlaTeIbHOIO IBUKEHUM.

Buuer Nel7
VYckopenue. Yckopenue B koopauHatHou dopme. [Ipoekiuu yckopenus Ha ocu OX, OY u
OZ.
TaHreHuuanbHOE, HOPMAJIBbHOE U TMOJHOE YCKopeHusa. I[lokazarb WX Ha mpumMepe
KPUBOJIMHENHOTO JIBUKEHUS.
CnenctBue npeodpasoBanuii JIopeHa — 3aMeAsIeHHe X0/1a ABUKYIINXCS YacoB.
[TorenuuanpHble cunbl. HeoOXxoauMoe W TOCTaTOYHOE YCIOBUE MOTEHIIMATLHOCTH TOJIS.
Pabota cun tarorenus (BbIBO).
I kocmuueckast ckopocTs (BbiBon). 111 3akon Kemnepa.

Buaer Nel8
Cremenb cB0OOBI. [locTymarenpHOE, TNIOCKOE U BpallaTeIbHOS ABMKCHUS TBEPIOTO TEIIa.
CkansipHoe MIPOU3BE/ICHUE u ero CBOMCTBA. Haittu MPOU3BEICHHUE!

(57 +67—-2k)- (37 27 k).

Cob6ctBenHoe BpeMsa. CBs3b MEXIy NPOCTPAHCTBEHHO-BPEMEHHBIM HWHTEPBAJIIOM U
COOCTBEHHBIM BPEMEHEM.

Kopuonncosa cuna nHepuu.

AGcomotHo  Heynpyruii  ymap. [lpuBenennas wmacca. CpaBHUTenbHas TabmuIa
MOCTYIATEILHOTO U BPAIaTeIbHOTO JIBH)KCHHM.
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Buier Nel9
Vrasl Diinepa. Haiitu npousseaeHue: (37 +47—k ) . (7 —k+ 5])

PaBHOnEepeMeHHOE BpallaresbHOE ABUKEHHUE. YTJIOBas CKOPOCTh U YITIOBOE YCKOPEHHE.
Eaununel ux usmMepeHus.

ODHOPOOHOCT BPEMEHM M 3aKOH COXPAaHEHWS OSHEPrMM B KIACCUYECKOM M B
PENATUBUCTCKOM CIIy4asiX.

Pabora cun ynpyroctu. SIBISIOTCS U CUITBI YIPYTOCTH MOTEHIHATBHBIMU? (OODBICHUTS).
MoOMEHT MHEpLXH TeJla BpalleHHsI TPOU3BOIbHON (hOPMBI (BBIBON).

Buier Ne2(
MoMeHT UHEPITMHU KOHYyca (BBIBO).
3axonbl Kennepa. [loctosnnas Kennepa.
I 3akon Hetotona. MCO. Macca kak Mepa HHEpTHOCTH.
N3onupoBaHHas cucreMa. BHelHne u BHyTpEHHHUE CUJIbl. 3aKOHBI COXPAaHEHUS.
[Touemy cyliecTBYeT YCKOPEHUE MIPU pABHOMEPHOM KPUBOIMHEHHOM JBMKEHUU (IIOKa3aTh
Ha pHC. U 00BICHUTH). Kakoe 3To yCKOpeHHE B KaK OHO HAIpaBJICHO?

Bujaer Ne21
KpuBonuneiinoe  aBwkenue. [lpumepbl  Takoro  ABMIKEHHS.  YCKOpEHUsS  IpHU
KPUBOJIMHEWHOM JIBUYKEHUU.

HaiiTu cxanspHOe Ipou3BeICHHUE: (47 ~5] +6k ) : (—37 +77—k ) .

WuBapuantsl 1npeoOpasoBanuil ['anmmnes. AOCOMIOTHBIM XapakTep OJHOBPEMEHHOCTH
COOBITHIA.

MOMEHT MHEepLUH CIJIOUIHOTO MIMHPA (BBIBON).

I'paBuTanmonHblii paauyc u ero ¢Qusnueckuil cmbica. «UepHas npipa». Pasmepsl
Bcenennoii. I'paBuraniionHast SHeprus apooopa3Horo Tesna (BbIBO).

buier Ne22
['paBuTanmonHas sHeprus mapa (BbiBon). [’ paBUTaiMOHHBIN panuyc (GU3HUecKuil CMbICH).

—

AGCONI0THOE, OTHOCUTENIBHOE U NTEpEeHOCHOE ABMXeHUs. DopMynbl 11 S, O v d TPH TaKUX

JIBIDKEHUSX.
Pa3ButHe B3rnsan0B Ha ckopocTh cBeTa. OnbiT Pemepa.
CpenHsisi CKopocTh U MTHOBEHHAsi CKOpoCTh. HarpaBiieHrne cKkopocTH Kak BEKTOpa.

5. IlpaBuna cioXeHUS HECKOIBKHX BeKTOpoB. Hailtm cymmy

d+b+c+d:
¢ (rpaduueckn)

\b‘

J Haiitu pa3HOCTb ClIeIyIOIINX BEKTOPOB:
a=5+6j—kub=-Ti —j+k

Buier Ne23

PaBHOMEpHOE BpawarebHOE ABMYKEHUE. YTIIOBAs CKOPOCTh U YCKOPEHUE, UX HAIPABIICHMUS.
JlnHaMuKa Kak pas3zies MexaHukH. 3akoHbl HproToHAa.
OO6uwmii mpuHIMN oTHOCUTENbHOCTH. [IpeoOpazoBanus Jlopenua.
PenstuBucTckuii  umnynec.  OHeprus nokos. CBs3p  MEXAy  PEIATHUBUCTCKUMM
KMHETUYECKOU DHEPrUel U UMITYJIbCOM.

CtonkHOBEHHS. 3aKOHBI COXpaHEHUS MTPU CTOJKHOBEHHX (YIPYTHI M HEYNIPYTUN yAapHh).
Buaer Ne24
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O6006mennbiii 3akoH ['yka. ®usmueckuil cmpicn E. MexaHnueckoe HamlpsiKeHHE G H
OTHOCHUTeIbHas Aegopmaius €. TeH30pbI G U €.

CpaBHuTeNnbHAs TaOIUIIA TIOCTYMATEIHLHOTO U BPAIATEIFHOTO ABUKCHH.

Kak m3meHHTCS ycKopeHue cBOOOJIHOro majeHus ¢ BbicoTor? III xocMuueckas cKOpoOCTb
(BeiBOn). I1 3akon Kemepa.

MoMeHT nHepIUHU AUCKA U TOJIOT0 HUIUHIpPA (BBIBO).

CKOpoOCTb U yCKOpPEHHE B BEKTOPHOM U KOOPJIMHATHOM opMax.

Buier Ne25
3akoHbl coxpanenus. [loHsTre npocTpaHcTBa U BpeMeHU. M30TpONHOCTh U OJTHOPOIHOCTh
MPOCTPAHCTBA U BPEMEHHU.
OObsicueHne abeppanuu cBeta u onbitTa @U30 Ha OCHOBE IIpeoOpazoBanuii JlopeHa.
Pabora npu BpamareabHOM ABHKEHUU TBEPOTO Tela (BBIBOJ).
Pabota cun ynpyroctu (BeiBof). [loTeHIIMambHBIE CHIIBI.
Teopema IlITeitnepa — 'tolireHca (BbIBOL).

Buier Ne26
BekropHnas npousseaenue. Haiitu: [Ez X I;J ,TIe d=6i — ] + k,b=—i+ 77 +3k .

JIBrkeHHE Tena, OPOIIEHHOTO TOPU30HTAIBHO.

YpaBHeHne Memepckoro (BbIBO).

CpaBHuTeNbHAs Ta0NWIIA TIOCTYNMATEIHPHOTO W BPAIIATSIBHOTO JBMXKEHHWH. [lomHas
KUHETHYECKAs SHEPTHsI TBEPJIOTO TElIa.

Heunepumaneubeie cucreMbl otcueta. Cuibl WHepuuu (IIEPEHOCHAs, IEHTPOOEKHAS,
Kopuonuca).

Buier Ne27
YpaBHeHUs IBHKEHUS TBepaoro Tena. Crenenu cBoOoAbl. YTiibl Diiiepa.
3aKOH COXpaHEHHS MOMEHTa KOJUYECTBa JIBWXKEHMs. (BBIBOJA). YpaBHEHHE MOMEHTOB
(BBIBOJ).
PaBHOMEpHOE BpalarenbHOE ABHKEHUE W €ro XapakTepucTuku. HampasieHue yrioBoit
CKOpPOCTH U YIJIOBOI'O YCKOPEHHS.
3akonsl Kemnepa. [Moctostnnas Kemnepa. I'paButaninoHHbIi paguyc.

Haittu monyns b = 6i —7j —k . Kakue BeKTOpHbIE BeIMUMHBI BbI 3HaeTe? [lepeunciuTs.

Buier No28
MoMeHT HHepIMHU TBEPAOTO Tena. MOMEHT WHEePIIUH HMIHHIPA (BBIBON).
JIBrxeHue Tena, OpoIIeHHOTo MO/ YIJIOM K TOPU30HTY (BBIBOJ).
CpaBHuTeNbHAS TaOIUIIA TOCTYATEILHOTO U BPAIIATEIbHOTO JIBHXKEHUIMA
Hedopmaruss kpydenus. Ilepuon KpyTHIIBHBIX KoneOaHMH. YHpyrue M IUIaCTUYECKUE
nedopmanuu. Moaynb kpydeHus (pu3nUecKuil CMBbICIH).

Haiitu ckansipHO€ ITpon3BeneHue d b= (47 6] — k ) . (7 +27+ 3k ) :

buier Ne29
I'paBuTanmonnas sHeprusi mapa (BbIBoX). ['paBUTAalMOHHBIN panuyc, ero (usmueckuit
cMblIci. «YepHas qpipay.
Haiitu pa3HocTs: 5—5:(57+j—3E)—(47+6j+E) u a /'l;
. e
Oueprusa ynpyrux nedopmanuit. IlnoTHocTs sHeprum ynpyrux naedopmauuii s

nedopMaruii pacTsKeHHe-CKaTHe U CABUTA (BBIBOT).
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3akonbl HproTOHA. YpaBHEHNE ABMKEHUS MAaTEPUATIbHOU TOUKH.

Hentp w™macc. Teopema o nBwkeHHH I1ieHTpa Macc. CpaBHUTenbHas TabIUIA
IIOCTYATEIbHOTO U BpallaTeIbHOrO JIBUKEHUI.

Buier Ne30

MoMEeHT UMITyJIbca CUCTEMBI MaTEPUAIbHBIX TOYEK. 3AKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.
YpaBHeHHE MOMEHTOB (BBIBO).

[ToreHnuanpHbIe CUIIBL. PaboTa MOTEHIMATBHBIX CHJT (CHIT TSXKECTH, YIPYTOCTH, TATOTCHUS)
(BBIBOI).
BpamaTensHoe IBMKEHUE M €r0 KHHEMAaTHYeCKUEe XapaKTePUCTUKH (W, dn, dr, B, ¢, ®, T, v,
A, al‘lOJ’IH)-
AOCOIIOTHO HEyNpyTuid yaap (BbIBOJBI).

Cdepudeckas cucteMa KOOpAWHAT M €€ CBSI3b C JICKApTOBOM cHCTeMOW KoopauHat. Haiitu

BEKTOPHOE MPOU3BEACHUE [d X I;] = (57 +6] — 7E) X (47 -3 - E)

Buier Ne31.
@opmynbl ClOXKEHUs] cKopocTedl B mnpeoOpazoBanusx Jlopenma (BeiBon). fIBiserca iu
CKOpPOCTh MHBAapUAHTHOM BEIMUYMHOMN B peoOpazoBanusix JlopeHua (BeiBoxa)?
Teopema lTeitnepa — ['toiirenca. (BpiBoa). YeMy paBeH MOMEHT MHEPIIMH CTEP>KHS Maccoi
m U JJIMHOMN [ OTHOCUTEIBHO OCH, TPOXOASIICH Yyepe3 OJJUH U3 KOHIIOB CTEPXKHs?
[MunuHapuyueckas cCUCTEMa KOOpJAMHAT U €€ CBA3b C JEKapTOBOM CUCTEMON KOOpIMHAT.

Haiitu @-b :(57_67 +1€)~(7—/€+3j)
IT kocmuueckast ckopocTh (BbIBON). I 3akoH Kermepa.

Pabora mnpu BpamareabHOM M IOCTYNATEIbHOM JIBJKEHUSAX. MOIIHOCTh, K.ILJ.
Kunerndeckas 3HEprus B KJIACCUYECKOM U PEIIATUBUCTCKOM CIIydasix.

Buier Ne32
Heunepunanenas cucrema orcuera. [lepeHocHas ¥ ieHTpOOEKHASI CUITbl UHEPLIMH.
CrnenctBus npeodpazoanuii JIopeHma (BbIBOI).
Bune! ycxkopenuit. M1300pa3uts rpadudecku.
O0600m1eHHbIi 3akoH ['yka. @usndeckuit cMpica E. I'paduk 3aBUCMMOCTH  OTHOCUTEIHHOM
nepopManui OT MEXaHUYECKOro HanpsikeHus. [Ipenens! ynpyrocty 1 mpoyHoOCTU. Ynpyras
U TIacTuyeckast Jegopmaruu.
Kunernueckass »Heprus  TBepaoro Tena  (BeiBox).  CpaBHuUTeNbHass — Tabnuia
MIOCTYIATEIBHOTO U BPallaTeIbHOTO IBUKEHUI.

Buaer Ne33

CkanspHoe M BEKTOpHOE Mpou3BeAeHHe. J[BOITHOE BEKTOPHOE MPOU3BEICHUE Zix(b xé).

Haiit Mmomyms BekTopa d=6i —7] + k.

KpuBonuHeliHOE JBM)KEHME W €ro KHHEMaTU4YeCKHue XapakTepucTuku. I[lodyemy
paBHOMEpPHOE KPHBOJIMHEWHOE IBUKEHUE MPOUCXOAMUT Bcerna ¢ yckopenueM? Kakoe 3To
ycKkopeHue?

CpaBHUTENIbHAS XapaKTEPUCTUKA MOCTYNATEIbHOTO U BPAIIATEIbHOTO ABHKEHUH.
OO0nsicHenue abeppanuu cBeta u onbitTa Gr30 Ha OCHOBE TpeodpazoBanuii JlopeHiia.
Pabora mpu mocTynaTelbHOM M BpaliaTebHOM ABMKEHHUSX. Mepa paOboThl. MOIIHOCTD.
KIIJI. beiBaet mu pabota orpunarensHoii? Korma?

Buaer No34,
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JIB>KeHHE N0 HAKJIOHHOW IUIOCKOCTU. 3aBHUCAT JM YCKOPEHUs UWIMHApPAa U IIapa,
CKaTBhIBAIOIIMXCS MO HAKJIOHHOM IMJIOCKOCTH C YIJIOM HAakKJIOHA O K TOPU30HTY, OT MaccChl
UUJIUHAPA U mapa? (10Ka3aTesbCTBO).

JlunaMuka Tes repeMeHHON Macchl. YpaBHeHne Memepckoro. (BeiBoa). PeakTrBHas cuia.
XapakTepucTuueckasi CKOpOCTb CJI0KHOT'O MaHEBPA.

3aKkOH BCEMHUpHOro TiroreHus. @usnueckuit cmbica G. HanpspkeHHOCTh WM MOTEHIUAN
rPaBUTALMOHHOTO MOJIsI 3€MJIM U UX 3aBUCUMOCTH OT BBICOTHI.

HaiiTi yrinoByo cKOpoCTb U yIII0BOE YCKOPEHHE TOUKH, TBUKYIICICS COrNIaCHO YPaBHEHUIO

p=A+ Bt* + Ct' . B Kakux euHHUIAX OHH U3MepsoTcs?
CpaBHeHUE MOCTYMATEIHHOTO U BpalaTeIbHOTro ABMkeHui. (Tabmmma).

Buier Ne35
YeMm OTIMYAIOTCS JABMKEHUS TPY30B MAccoll mi U m2 Ha HENOJABHKHOM M IOJBHUKHOM
osokax? Haiitu yckopeHus Tpy30B a1 4 a2 B 1-oM u 2-0M cityyasix.
[{unuHapuyueckass U MOJIIPHAs CUCTEMbl KOOPAMHAT M MX CBS3b C JIEKAPTOBOW CHCTEMOM
KoOpMHAT. UeMy PaBHBI IPOM3BENCHAS i X j , j XKk, k-1, J-i,kx],ixk,i-]?
®opmymna [nonkoBckoro (BbiBox). @OTOHHBIE PAKETHI.
Hedopmarnus kpydenus. Moaynb kpydenus. [lepuoa kpyTunbHbIX KoneOaHu. (BBIBO).
OOmmii  mpuHOMD — OTHOCHTENbHOCTH. IlpeoOpazoBanus  Jlopenma. MHBapuaHTHI
npeobpaszoBanuii Jlopenia.

Bbuiersr Ne36
Heunepunaneuele cucremsl orcuera. [lepeHocHas, HeHTpOOE)KHAs U KOPHOIMCOBA CHIIbI
UHEPLHH.
CrnenctBust npeodpazoBanwmii JlopeHa (BEIBO).
JIBM>KEHHE 110 HAKJIOHHOM INIOCKOCTH. YeMy paBHO YCKOPEHME d JUCKA, CKaThIBAIOIIETOCs
10 HAKJIOHHOM IJIOCKOCTH € YIJIOM HaKJIOHA O K TOPU30HTY?
CpaBHuTeNnbHas Ta0INLA TOCTYNATENBHOTO U BPAILIATEIbHOIO JIBUKCHUH.
3akonsl Kemiepa. Ilocrostanas Kerutepa. ['paBuTalimoHHBIN paguyc U €ro (U3HYECKHMA
CMBICIL.

buaer Ne37
[TorenunanbHble cuiibl. PaboTa cui TSXKECTH, YIPYTOCTH U TATOTEHUS (BBIBOJ).
Teopema Ilteiinepa-I'toiirenca (BbIBox). UYeMy paBeH MOMEHT HHEpLUUH Iapa
OTHOCHUTEIILHO OCH MPOXOIIeH 1o %2 paguyca mapa?
Tpaekropus, myTs nepemenieHrue. CKOpOCTb U YCKOPEHHE B BEKTOPHOM M KOOpAWHATHOU
dbopmax.
MOMEHT KOoIM4ecTBa [BHKEHUS W MOMEHT CHJIBI CHCTEMBl MAaT€pUAIBHBIX TOYEK.
BuyTpeHHUE U BHEIIHNUE CHIIbI. Y paBHEHHE MOMEHTOB (BBIBOJ).

Haiitu Momyns paamyc-Bektopa 7 =ai +bj —ck . Enunuunsie optel i, j, k, i, 7. Ux
(u3nUeCcKUil CMBICII.

buier Ne38
Teopema Kenura (BbIBOT).
AbcomoTHo Heynpyruil yaap. Kakyio gacTe nmepBoHauanbHOM 3HEPruu IIAapoB ¢ MaccaMu
mi ¥ m2 U CO CKOPOCTSMH L| U L2, COOTBETCTBEHHO, COCTaBJISIFOT TOTEPH DJHEPTUU Ha
neGopMaIrio MapoB B HEYIPYroM ynape?
YeM OTIMYAIOTCS ABWKEHMS T'PY30B M1 M M2 HA HETOABMKHOM U MOJABM)KHOM OJokax?
Haiitn yckopenue a1 1 a2 B 000uX Cilydasx.
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[TpaBuiia CIOKEHUS U BEIYUTAHUS BEKTOPOB. CIIOKUTH: E/ \I; . Beruects:
a

Haiit Mmoayns BekTopa 7 =51 +6 — Tk

3axkonbl HproToHA.

VYpaBHEHUE ABHKEHUS MaTepHalibHOM Touku. CpaBHUTENbHAs Ta0IMIIA TOCTYNATEILHOTO U
BpAILATEIbHOTO ABUKECHUM.

Bomnpocsl k ko/L10KBHYMY Ne3

Buier Nel

[lepuoanueckuii mpouecc. ['apmonuueckue KoyiebaHHs. YpaBHEHHE T'apMOHHYECKHX
konebanuii. Amrumaryma, mepuon, (aza, dactora KoineOaHWA.  YpaBHEHUs
rapMOHHYECKOT0 OCHMIUISATOPA (BBIBOI).

Wurtepdepennus u qudpakuus BonH. Ctosture BoHBL. KOOpIUHATHI y3710B U MyYHOCTEH
CTOSIYCH BOJIHBI (BBIBOJ).

bak Beicotoit h=1,5 m HanosHeH Bojoil. Ha paccrosinun d=1 M oT BepxHero kpas Oaka
00pa3oBaJIoch OTBEpCTHE Maoro auaMmerpa. Ha kakom paccrosinuu [ ot 6aka majaer Ha
TIOJISL CTPYS, BBITEKAOIIAS U3 OTBEPCTHUS?

Bbuiersr Ne2

[Tepuonel koneGaHM MaTeMaTUYECKOT 0, IPYKUHHOTO U (PU3MYECKOIO MasiTHUKOB (BBIBOJ).
CobctBennpie konebanusa. Yacrora cOOCTBEHHBIX KOJNEOaHMH 3TUX MAasTHHKOB. LleHTp
KayaHus Qusnueckoro wmastHuka. IlpuBeneHnas panuHa. CBOWCTBO CONPSKEHHOCTH
(U3UYECKOr0o MasITHUKA.

[Tpupona 3Byka. Cuiia M rpOMKOCTb 3ByKa. DHEPrus 3ByKOBOH BOJIHBI (BBIBOJ). YIIbTPa3BYK,
€ro NoJy4yeHUe U IPUMEHEHUE (BBIBOJ).

Onpenenuth MakCUMallbHblE 3HAYEHUS CKOPOCTH M YCKOPEHMsS TOYKH, COBEpLIarolIel

" . . T
rapMOHHMYECKHE KOJIEOaHUsI C aMILUTUTYI0H A=3 CM U MUKJIMYECKONW YaCTOTON @ = Ec !

Buaer Ne3
Dddext Jomnepa. CkopocTh 3ByKa B Ta3ax M €€ U3MEPECHHE.
Bsizkocts sxuakoctu. Pusndeckuit cMmbica 1. @opmyna [lyaszeitns (BbIBON).

Konebanusi TOYKM HPOUCXOAAT IO 3aKOHY x=Acos(a)t+(00). B HEKOTOpBII MOMEHT

BpEMEHH CMellleHHe X TOYKHM paBHO 5 cM, ee ckopocTh 20 cm/c u yckopenue (-80 cm/c?).
Haiitu amrmumryny A4, UMKIMYECKYIHO 4YacTOTy @, nepuoa 1 u dazy ¢ = (a)t+(po) B

paccMaTpUBaEMbIil MOMEHT BPEMEHU.

bujer Ned
MexaHnka JKHMAKOCTEH M Tra3oB. YeM OTIMYAIOTCS KUJIKOCTH OT Ta3oB? 3aKOHBI
ruapoctatukn ([Tackams, Apxumesna, COOOIAIIMXCS COCYIOB). Y CIIOBHE TJIABAHUS TEI.
Bonnsl. [IpononsHbie U nmonepeuHbie BoJHBIL. J{nrHa BoJgHBIL. CKOPOCTH pacrnpoCTpaHEHUs
MIPOJIOJTFHOM U TTOTIEPEYHOM BOJIH B TBEP/BIX Tellax (BBIBOM).
Haiitu BenmuunHy JTOOOBOTO COMPOTUBIICHHS CaMOJIETa, UMEIOIIET0 KPbUThs TUIOaapio 40
M?, €CJIM M3BECTHO, UTO JIABJICHHE BO3AyXa 1oJ Kpsuiom 10 H/cem?, Han KpbLIOM 9,8 H/em?, n
4TO JIOOOBOE COMPOTUBIICHIE MEHBIIIE MObeMHOM cuiibl B 10 pas.

Buaer Ne5
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BonHoBasi moBepXHOCTh M (PPOHT BOJHBI. YPAaBHEHUS IUIOCKOH M cdepuueckoil BOJH
(BeIBOJT). BOJTHOBOW BEKTOp M BOJTHOBOE YHUCIIO.
Teuenne xuakoctd mo Tpydam. CKOPOCTh KUAKOCTH B LHUIMHAPUYECKOH TpyOe (BBIBO).
['paguent ckopoctu. Ero nanpasnenue.
JIBe TOUKH HAXOATCA HA PACCTOSHUM 6 M U 10 M OT UCTOUHMKA MEXaHUYECKUX KOJIOaHUH.
Haiitn pasHocth ¢a3 koneOaHMil ITHX TOYEK, eciau rnepuoja konebanmii pased 0,05 c, a
CKOpOCTh MX pacnpocTpanenus pasa 200 m/c.

buier Ne6
Uro Takoe «waeanbHas» kuaAkocTh? CrauMoHapHOEe TeueHue. 3akoH bepHymiu (BbIBOX).
YpaBHEHUE HEPA3PBIBHOCTU CTPYH. [JuHamMuueckoe 1aBieHue.
3aryxaromue Kojnebanus. Y paBHEHUE IBUKCHUS MPH 3aTYXAIOLNX Konebanusx. JlekpeMeHt
3aTyXaHus U JorapuMuUUecKuil JekpeMeHT 3aTyxanus. x ¢usnyeckuit cmpici. Yacrota u
HEeproJl 3aTYXAIOMUX KoJIeOaHni. AMIUIUTY/Ia 3aTyXalOMIUX KOJIeOaHui.
Apeometp maccoit 50 T, umeromuii TpyoKy guameTpoMm d=1 cM, miiaBaet B Bojae. ApeoMeTp
HEMHOTO MOTPY3WJIM B BOJAY M 3aT€M IPEIOCTaBMIIM caMOMy cebe, B pe3yibTare 4ero OH
CTajl coBepIIaTh TapMOHUYecKHue Kosiebanus. Halitu nepuon T 3TuX KosiebaHui.

Buaer Ne7

BoinyxeHHble KoyieOaHUs. YpaBHEHHE IBUKEHMSI IPH BBIHYKICHHBIX KOJEOAHUSIX.
Yacrota W  aMmiuuTyAa  BBIHYXKICHHBIX  KojeOaHWUH.  AMIUIMTYAHO-4acTOTHAs
xapakrepuctrka. Pezonanc. Jlo6poraocts. [llupruHa pe30HaHCHON KPUBOH.

3akoH HeroTtoHa 1yt xunkoctu. Koadduuuent qunamudeckoil BI3KOCTH, €ro GU3HYeCKHi
cMbicii.  Yto Takoe rpamueHT ckopocTH? CKOpOCTh TEYEHHsS] SKHAKOCTH IO
WIMHIIPUYECKOH TpyOe (BBIBO).

Haiitu Bo3Bpamatonyto cuity F B MOMeHT #1=1 ¢ W mojHyro 3Hepruto £ martepuanbHOU

TOYKH, COBEpIIAIOIICH KoJebaHusi Mo 3akoHy x = Acoswt, rae A=20 cwm; a)=2% cl.

Macca m marepuainbHOi TOukHu paBHa 10 T.

Buier Ne§

VYpaBHeHHE JBUKEHHMS TPU BBIHY)KJIEHHBIX KOJIEOaHUSIX. AMIUIMTYAHO-4aCTOTHAS
XapaKTepUCTHKa BBIHYXKACHHBIX KosiebaHui. Pe3onanc. JloOpoTHOCTP U ee CBS3b C
JorapuMUUECKUM JeKpeMeHToM 3aTyxaHus. [llupruna pesoHancHOM KpHBOH.

3akoH Crokca. BeiBon (opmynel it ko3 duiimenTa BI3KOCTH NpU MAJACHUU IIapuKa B
BSI3KOM JKHUJIKOCTH.

B oTkpeITyto ¢ 06oux KoHIOB U-00pa3Hylo TpyOKY C IUIOIIA/IbI0 MONEPEUHOr0 CEYEeHUs
$=0,4 cM? GBICTPO BAMBAIOT PTYTh Maccoit m=200 2. Onpenenuts nepruon T kosneGanumii

prytH B Tpy6Ke. [InotHOCTH pTyTH 13,6-10° KT/M° .

Buier Ne9
VYpaBHEHHE T'apMOHUYECKOro ocuuiuisatTopa (BeiBoa). Ilepuon konebanus Qusnueckoro
MasiTHUKa (BeIBON). [IpuBenennas anuHa. Llentp kaganus. CBOWCTBO CONPSKEHHOCTH.
BonHoBoe ypaBHeHHE (BBIBO).

Bona teder o tpybe nuamerpom d=5 cMm co cpenHeil ckopocthio L=10 cm/c. OnpeaenuTsb
uucno PeifHonbaca Re u  ykasaTh XapakTep TeueHHs Kuakoctw p =10 ke/m’;

Mo = 10° Ia-c

Buier Nel0
Yro Ttakoe ‘“‘coOcTBeHHbIE” KojeOaHHs? DHEprus rapMOHHUYECKUX Kosebanuid. OOiiee
yCIIOBHE TapMOHUYHOCTHU KosieOaHUH (J10Ka3aTh).
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JloGoBOE COMpPOTHBICHHE W TMOAbEMHas cuia. [IpuduHBI JTOOOBOTO COMPOTHBICHUS B
“uaeanbHOM” KUAKOCTH W B BA3KOW JKMIKOCTU. JlaMMHapHOE M TypOyJE€HTHOE TEUeHHE.
Kputuueckoe unciio Re s ABuKyIerocs B )kUAKOCTH mapuka. Yto onpenensieT Rewpur?
MumMO HENOJABMXKHOTO 3JIEKTPOBO3a, T'yIOK KOTOPOTO JaeT curHaia yactotoil vo=300 I'm,
mpoe3kaeT moe3q co ckopocteio u=40 m/c. KakoBa kaxymiascs 4acToTa VvV TOHA s
naccaxupa, Korja: a) moes;1 mpuOIrmKaeTcs K 2JIEKTPOBO3Y; 0) KOT/Ia yaaseTcsl OT Hero?

Buer Nell
VYpaBHEeHHE IUIOCKOM BOJHBI, PacHpOCTPAHSIOMICHCS B MPOU3BOJILHOM HalpaBICHUU
(BrIBOA). BOTHOBOI1 BEKTOp M BOJTHOBOE YHCIIO.
[Torpanwunslii croit u ero Tonmmuaa. Yucio PeitHonbaca. JlamuHapHOE M TypOyJIEeHTHOE
teueHue. Kputnueckoe uncio Re 11 pa3nuunbix cinydaeB. 3akoH CTokca.
Haiitu nmeproza cBOOOIHBIX MaJIbIX KOJIEOAHUN CTPYHBI JUIMHOM 1 M ¢ Tpy3UKOM Maccoi 1
T, YKpeIJIeHHBIM Ha ee cepeaune. Hatsokenue vutu 10 H. Maccoii ctpyHsl mpeHeOpeusb.

buier Nel2
OHeprus 3ByKOBOW BOJIHBI (BbIBOJ). BEKTOp MJIOTHOCTH MOTOKA 3HEPruu (BEKTOp YMOBA).
3aryxaHue BOJHbBL. MHTEHCHBHOCTb BOJHBL. Koa(duiueHTsl 3aTyxaHus M IMOIJIOLICHUS
BOJIHBI.
['apmonunueckue konebaHusa. AMIUIMTYHOa, nepuo], ¢asza, dYacrora TapMOHMYECKHX
KoJIeOaHUH. Y paBHEHNE TAPMOHMYECKOTO ocMiuIsATOpa (BbIBO). [IprMepsl rapMOHUYECKUX
KoJIeOaHU .

Omnpezenutb CKOPOCTh 3ByKa B azore u Bopopone mpu T=400 K. u, = 28-10 x2/ monw;

My, =2-10" x2/ monw;

buier Nel3

VYpaBHeHHE TapMOHMUYECKOro ocuuuisitopa (BbiBon). Ilepuon konebaHuilt mpyKMHHOIO
MasiTHUKA (BbIBOM). YacToTa COOCTBEHHBIX KOJe0aHUH NPYKUHHOIO MasiTHUKA.
[Tpupona 3Byka. Cuila ¥ TPOMKOCTh 3BYKa. DHEpPrusi 3ByKOBOW BOJIHBI (BBIBOA). D ekt
Jomnepa. CKkopocTh 3ByKa B ra30BOU cpelie.
JlaTynnsiii mapuk auamerpom d=0,5 MM nagaet B rmiepure. OnpenenuTh:

1) CcKOpPOCTBb L PaBHOMEPHOTI'O ABM)KEHHUS LIapUKa.

2) saBnseTcs JM  OpU  OTOM  CKOpPOCTH OOTEKaHWE IIapuKa JIaMHHApHBIM?

pﬂam :8’55.103 K%‘/l3 ; p&mu :1’ 2’6103 K%‘/t3; naiut; =1,48 Ha-c .

buaer Nel4
UnTepdepenius u qudpakius BoiaH. Crtosdyre BOJHBL. Y CIOBHE MHTEPPEPEHIIMOHHOTO
MakcUMyMa U MUHMUMYyMa. KoopinHaThI y3710B U y4HOCTEH B CTOSIYUX BOJIHAX (BBIBOJ).
[IpencraBieHne rapMOHHMYECKMX KoyiebaHMM B KOMIUIEKCHOM ¢opme. CroxxeHue
rapMOHUYECKUX KojeOaHuil. buenus.

Touka Y4aCTBYCT B [BYX OJHWHAKOBO HAIIPAaBJICHHBIX KOJIeOaHMSX X :Al sin@wt u

x,=Acoswt, tme A=l cM; A>=2 cM; o=1 c'. Onpememuts ammuutyny A

pe3yIbTUPYIOLIETO KosleOaHUs, ero 4acToTy V U HadalbHYI0 (a3y ¢o. Hailtu ypaBHeHune
3TOTO JIBUKEHUSI.

buaer Nel5
Uem oTnuyaroTcs >KUAKOCTH OT Ta30B? 3aKkOHbl THUIPOCTATHKU. 3akoH bepHymiu.
JnHaMmudyeckoe gaBlICHHUE.
BonroBoe ypaBHenue (BbiBox). Oneparop Jlamnaca.
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MomtHocTh N M30TPOMHOIO TOYEYHOI0 MCTOYHMKA 3BYKOBBIX BOJH paBHa 10 Brt. Kakosa
cpeaHss oObeMHasl TUIOTHOCTb i SHEPrUHM Ha paccTOsHUM =10 M OT MCTOYHUKA BOJH?
Temnepatypa T Bozayxa pasHa 250K.

buaer Nel6
3akoH HprotoHa ns KuAKOCTH. ['paueHT CKOpPOCTH, €ro HampaBjieHue. Pu3ndecKkui
cMbIc Ko dunrenTa Ba3kocTu. 3akon CTokca.
CKOpOCTh pactpoCTpaHEHUs YIIPYTHX BOJH B TBEPABIX TelIaX (BBIBOI).

o o v .
Haiitu oTHOmIEHHE CKOPOCTEH 3ByKa —- B BOJOPOJIE M YIJIEKKCIIOM r'a3e NP OIMHAKOBOM
)
2

TeMIeparype ra3os. (4, = 2-107 xe/ monw ; Heo, = 44107 ke / mow).

buier Nel7

['apmonnueckue konebanus. A, T, ¢, Qo, ®, Vv TapMOHUYECKUX KoyieOaHUI. YpaBHEHUE
rapMOHHMYECKOTO OCHUIUISATOPA (BBIBO).

CKOpOCTb TEUEHUs! BSA3KOW >KHUIKOCTH IO LMWIMHApPUYECKOM TpyOe (BbIBOM). I'pamueHT
CKOPOCTH U ero HamnpasieHue. JlamuHapHoe u TypOyneHTHoe TeueHue. Uucno Pelinonbaca.
TonmuHa MOrpaHUYHOrO €0s. SIBiIAeTCs 1M OHA IOCTOSIHHON BEJIMYUHON?

Boma Ttewer mo kpyrmoit Tpybe mmamerpom d=5 cM co cpenmHeil ckopocthio L=10
cm/c.Onpenenuth uucio PeiiHonpaca Re M ykasaTh XapakTep TEUYEHUs HKHMJIKOCTU

(ramuHapHOe WK TypbynentHoe) o, , =10’ ke/m’; 1, , =107 Ila-C .

Buier Nel8

OOTtekaHue Tel «MAeaIbHONY U peallbHOM KUJIKOCTBIO U ra3oM. JIoOoBoe conpoTuBICHUE U
noabeMHas cuwia. Lupkynsuus ckopoctd u  dopmyna XKykosckoro-Kyrra. Oddekr
Marnyca. (00bsICHEHHE).

YpaBHeHHe III0CKOM BOJIHBI (BbIBO). BOTHOBOE 4MCiI0 M BOJTHOBOW BEKTOP.

[Inockast 3BykoBasi BoiHa umeer nepuosa T=3 mc, ammautyny A=0,2 MM U JUIMHY BOJIHBI
A=1,2 m. lna TOYeK cpeipl, YAAJEHHbIX OT UCTOYHMKA KOoJeOaHWH Ha pacCTOsHUE X=2 M,
Haiitn: 1) cmemenne  (x,7) B MOMeHT 11=7 MC; 2) ckopocTb 7 (x,1) u yckopenue i (x,1)

B TOT )K€ MOMEHT BpeMeHu. HauanbHas ¢asa pasna 0.

Buaer Nel19
VYpaBHEHHE IUIOCKOM BOJIHBIL, PAacHpOCTPAaHSIONIEICS B MPOU3BOJILHOM HalpaBlIeHUU
(BeiBOA). BomHOBoe wuymcio u  BonHOBOM Bekrop. Koadduumentsl 3aTyxaHus u
MIOTJIOIIEHUS BOJIHBI.
[lagenue mapuka B BA3KOHM kuakocTu. BeiBox ¢gopmynsl ans pacuera kodpduimeHTa
BA3KOCTH 1 KHUIKOCTHU. 3aKoH CTokca. PU3NUECKUI CMBICT 1.

Konebanuss TOYKM MPOUCXOIAT MO 3aKOHY x=Acos(a)t+g00). B HekoTopbli MOMEHT

BPEMEHH CMEIIEHHEe X TOYKH paBHO 10 cM, ee CKOpPOCTh M YCKOpPEHHE paBHBI
cootBetcTBeHHO 30 cM/c u (-100 cm/c?). Haiitu aMmiutyny A, IMKIMYECKYIO 4ACTOTY O,
nepuon T u pazy ¢ = (a)t + (00) B paccMaTpUBaeMblii MOMEHT BPEMCHH.

Buier Ne20.
Uto Takoe 3BykOBbIe BOJHBI? CHila, TPOMKOCTb, NIHTEHCUBHOCTDH 3BYKa. YJbTPa3BYK, €ro
noyydeHue u npumeHenue. Ddexr ormepa.
®opmyina [lyazeiinsg (BbiBoa). @usndeckuii cMbIci KodhdUiieHTa BI3KOCTH M.
3Byk uwacrtotoi v=500 I'y pacmnpocrtpansiercss B azore mpu T=300 K u P=100 xIla.
Awmmuntyna 3BykoBoro aasinenust Po=1 Ila. Onpenenuts aMmuntyny A KoneGaHMH 4acTHIL
azoTa.
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Buier Ne21
BreinyxneHHsie KoeOaHus (YypaBHCHHE IBUKCHHS). AMIUIMTY/Ia U 9acTOTA BBIHYKJIEHHBIX
KojeOaHui. AMIUIMTYIHO-4YaCTOTHAs  XapaKTepPUCTUKA BBIHYKIEHHBIH  KoJeOaHUH.
Pesonanc. Jlo6potHoCTs. [lIMpuHa pe3oHaHCHON KPUBOIL.
[Tepunon xoneGaHuii MPY>KUHHOTO MasTHHUKA (BBIBOA). YacToTa COOCTBEHHBIX KOJICOAHMUI
PYKUHHOTO MasiTHUKA.
ITepuon To coOCTBEHHBIX KOeOaHM PYKUHHOTO MasTHHKA paBeH 0,55 c. B Bs3ko# cpene
HEepuoJl TOTO K€ MasTHHKa craid paBHbIM 0,56 c. Ompenenuts pPe30HAHCHYIO YacCTOTY
KOJIE0AHUH Vpes.

Buuer Ne22
CoOctBeHnble KonebaHus. ODHEpPrus TapMOHMUYECKHX KojiebaHuil. MakcumanbHas
KUHETHYecKass U MaKCHMallbHasl MOTEHLUAaJIbHAsl SHEPrusi TapMOHUYECKUX KOJIeOaHUU.
OO1ee ycnoBre rapMOHUYHOCTH KOJICOaHMA (JJ0Ka3aTEbCTBO).
3akon Hprorona mis sxupkoctu. 3akoH Crokca. Pu3uueckuid cMbIca 1. UYTo Takoe
IPaJUEHT CKOPOCTH KHUJIKOCTHU MPU TEUCHUU KUJIKOCTH B LIMITUHAPUYECKON TpyOe?
B ropH30HTanbHO PacloNoKeHHOH Tpybe ¢ miomanso S1=20 cM’ TeueT KMAKOCThb. B
OHOM MecTe Tpyba MMeeT CyKeHHe C IUIOIanblo cedeHus S;=12 cm’. Pasnocts Ah
YpOBHEN B JBYX MaHOMETPUYECKUX TPYOKaxX, YCTAHOBJICHHBIX B IIUPOKOH M Y3KOM
qacTax TpyOsbl, paBHa 8 cM. OnpeaenuTs 00beMHbIN pacxo] Qv KHUIKOCTH.

buier Ne23
BosnnoBoe ypaBuenue (BbiBon). Onepatop Jlamnaca.
VYpaBHeHUE JABMKEHUS MPU 3aTYXAIOLMX KOJeOaHUSAX. AMIUIMTYa U 4acTOTa 3aTyXarolIuX
KoseOaHuii  (BbIBOJ). JleKpeMEHT | JorapuMHUECKUil JeKpeMeHT 3aryxaHus. Hx
bu3nueckuil CMbICII.
Bonna pacmpoctpaHsieTcss B ympyro cpeme co ckopocteio L=50 wm/c. Haumenbiee
paccrostHme AX MEXAy TOYKaMH Cpenbl, (a3pl KoieOaHWd KOTOPBIX IMPOTHBOIIOIOKHBL,
paBHO 2 M. OnpeenuTh YacToTy v KosleOaHuH.

Buuer Ne24
OHeprust ynpyroil BOJHBI U CpeJHEe 3HaYeHHE OOBEMHOM IUIOTHOCTH SHEPrHM (BBIBON).
Bekrop YMoBa-Iloittunara. UTHTEHCUBHOCTH BOJIHBI.
VYpaBHeHHEe Hepa3pbIBHOCTH U ypaBHeHue bepnymm (BbiBox). Kak oOpasyercs
«BcachIBaromu» 3¢ ekt B kaporopaTope?
Haiitn Bo3Bpamaronyro cuiny Fr B MomeHT t1=1 ¢ u nonHyroo sHepruto E marepuanbHON
. 2r
TOYKH, COBEpIIaroiel koyiebaHus 1Mo 3aKoHy x=Acoswr, tne A=20 cwm, a):?c .

Macca m Touku paBHa 10 T.

Buaer No25
®dusnueckuil MasTHUK W Tepuon ero kosebanuii (BbiBoma). IlpuBenaennas mnmuna. LleHTp
Ka4aHUs ¥ CBOMCTBO CONPSKEHHOCTH (PU3NUECKOTO MasTHUKA.
[Tpupona 3Byka. Cuiia U TpOMKOCTh 3ByKa. CKOpPOCTh 3ByKa B Ta30BOM cpejie. YIbTPa3BYK,
ero noyiyueHue u npumenenue. Dddexr Horepa.
ToHkuil 00pyd, MOJABELIEHHBI HA IBO3/b, BOUTHIM rOPU30HTAIBHO B CTEHY, KoseOseTcs B
IUIOCKOCTH, TapaiensHoi creHe. Pamgmyc R oOpywa paBen 30 cm. Haiitu nepuon T
Kojebanuit 0oO0pydya. MoOMEHT WHepuuu oOpyda OTHOCHTEIBHO OCH, IPOXOMSIICH depes

EHTp Macc, paseH J, = mR’
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Buier Ne26
Oddexkr Marnyca. JloboBoe CONPOTHUBICHHE H TOABEMHAs CHIAa. [puU  NPUIHHBI
BO3HUKHOBEHHUSI JIOOOBOI'O CONMPOTUBIICHUS B BA3KOM KUAKOCTH. [logbeMHas cuia Kpbuia
camonera. @opmyna JKykosckoro-Kyrra.
®opmyna Ilyaseiins (BbIBOL).
B tpy6e c BHyTpeHHHUM auameTrpoM d=3 cMm TedeT Boaa. OmnpeneauTh MaKCUMaIbHBIN
MaccoBblii  pacxox BOABI Qmax TPH JAMHHAPHOM TEYCHUH. Py, =10’ ke/ M’

My =107 Ha-c.

Buaer No27
CKOpOCTh TE€YeHHS BSI3KOM KUAKOCTH MO TpyOe (BhiBox). JlaMmmHapHOe M TypOyJieHTHOE
teueHusi. UeM ompenensercs xapaktep TedeHus? Uto Takoe rpaaueHT ckopoctu? Ero
HampasieHue. Yucno Peiinonpca.
["apmonnueckue kosiebaHus. YpaBHEHHE TapMOHMUYECKOro ociuuisTopa (Beisox). Ilepuon
KOJICOAHUH MaTeMaTHYECKOT0 MasiTHUKA (BBIBOT). DHEPrUsl TAPMOHHYECKUX KOJIEOaHUH.
Onpenenuts nepuox T 3aryxaromux kosnedaHui, eciu nepuo To cOOCTBEHHBIX KOJeOaHMi
CHCTeMBI paBeH | ¢, a morapudmudecknii qekpeMenT 3aryxanus 0=0,628.

Buier Ne28
VYpaBHeHHE 3aTyxalommux KojeOaHWil. AMIUIMTYJa M 4acTOTa 3aTyXarolluX KoJeOaHuH.
JlekpemeHT 3aryxanus. Jlorapudmuueckuii fekpeMeHT 3aryxanus. X ¢pusudeckuii cmbica
(BBIBOABI).
[Tanenue mapuka B BsA3KOH >xuakoctu. BeiBox popmynsl i koadduieHTa BA3KOCTH M
KUAJIKOCTU. PUBHYECKHI CMBICI 1.

Konebanuss TOYKHM NPOMCXOAAT IO 3aKOHY x:Acos(a)t+g00). B HeKkoTOpBIE MOMEHT

. ‘s 2 o
BPEMEHHU cMelleHue x=5 cM, ckopocth X =20 cm/c, yckopenue X =—-80cm/c”. Haiitu A4,

o, T, o= (a)t + (00) B paccMaTpUBaeMblii MOMEHT BPEMEHHU.

Buier Ne29

Wutepdepenius u qudpakius BoIH. YCIOBHS max UM min uHTepdepeHuud. BomHoBas
MOBEPXHOCTh U PpOHT BONHBL. CTOsrune BOJHBL. KOOpAMHATEI Y3JI0B M MyYHOCTEH CTOSTUCH
BOJIHBI (BBIBOJ).

DHeprusi ynpyroil BoiHbI (BbIBOA). CpenHee 3HaueHHE OOBEMHOW TUIOTHOCTH SHEPTUHU
BOJIHHI (BBIBOMT). BekTop YMmoBa.

OnpenenuTh KaXYIIYIOCS 9acTOTY V 3BYKOBOTO CHTHAJIa, BOCIPUHUMAEMOTO MalTHHUCTOM
CKOpPOTO MO0€3/1a, €CJIM CKOPBIA M0e3/1 MPUOIMKAETCS K CTOSIIEMY Ha IMYTSAX AJIEKTPOIOE3 Ty
CO CKOPOCTBIO V=72 KM/4ac. IJIEKTPOMOE3/1 MOJAET 3BYKOBOM cUTHAJ YacToTou vo=0,6 kI 11.

Buier Ne30

VYpaBHeHHE IUIOCKOM BOJIHBI, PacHpOCTPAHSIONIENHCS B IPOU3BOJIBLHOM HAaNpaBiIE€HUU
(BbIBON). BonmHOBOE 4MCIO M BOJHOBOM BEKTOp. AMIUIMTYHa, ¢a3a, JUIMHA BOJIHBI U
CKOPOCTb pacIpOCTPaHEHUs BOJIHBI.
O dexr Homepa. YapTpaszByK, ero noiydeHue u npumenenue. CKopocTh 3ByKa B Ta30BOM
cpene. AKyCTUYECKOE U yJeIbHOE aKyCTUYECKOE COIIPOTUBIICHMS.
OnpenenuTts JUIMHY O€ryIei BOJIHBI A, €CITH B CTOSIUCH BOJIHE pacCTOSTHUE [ MEXTY:

1) mepBo# M 1EBATON My4HOCTSIMH paBHO 20 cM;

2) mepBOH M LIECTHIM y3JI0M paBHO 20 cM.

Buaer Ne31
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1. Tlepuommueckuii mporecc. [apmoHuveckue KoneOaHus (ypaBHEHHE). AMIUINTYAA,
nepuon, (aza, yactora KoseOaHuii. Y paBHEHHE TaPMOHHYECKOTO OCIIMIIIATOPA (BBIBO).

2.  HWurepdepenmus u qudpakmust BoaH. KorepeHTHBIE BOJTHBI, YCIOBUS BOZHUKHOBEHHSI Max
n min uHTepdepenuuu. Crosurie BONHBL. KoopawHATBI Y37I0B M IyYHOCTEH CTOSUYEH
BOJIHBI (BBIBOJ).

3. B muMpokoii 4acTu TOpU30HTAJIBHO PACIOJIOKEHHON TPyObl Te4eT He(Th CO CKOPOCTHIO
L1=20 M/c. OnpeaenuTb CKOPOCTh L2 HEPTU B Y3KOH YacTU TPYOBI, eciau pasHOCTh AP
JaBJICHUN B IMUPOKOM W y3kux dvacTsax ee paBHa 10 klla. IlmotHocTh p HedTH paBHa
0,9'10° xr/m>.

Buier Ne 32
1. VYpaBHeHHEe TIJIOCKOW BOJHBI (BBIBOA). BOIHOBOE 4mCIO W BONHOBOW BekTOop. BomHOBas
MOBEPXHOCTh U (PpoHT BoNHBI. CKOPOCTh PACIPOCTPAHECHHS MPOJOIBHBIX H IOMEPEUHBIX
BOJIH (BBIBOJ). J[7TMHA BOJIHBL.

F
2. Yem orTiaMyaroTCs XKUAKOCTU U Ta3bl OT TBepAbIX Ten? B ueMm pasHuna mexay P = 5 u

F
GZE? 3akonbl rtuapoctatuku. (Ilackams, Apxumena, COOOIIAIOIIUXCS COCYIIOB).

VYcnoBue mtaBaHus Ten (BBIBON).
3. Ammuutyna 3aryxawoomux koneOaHuil 3a 10 MuHyT ymeHbmmiach B 5 pa3. Onpenenutsb

KOd(pUIIMEHT 3aTyXaHHUs .

Bbuier Ne33
1. ®dusnyeckuii MasSTHUK: Mepuo] KojeOaHui (BBIBOA), MPUBEACHHAS [JIMHA, IEHTP KauyaHUs,
CBOMCTBO COMPSKEHHOCTU. Y paBHEHHE TAPMOHUYECKOTO OCIIUILIATOPA (BBIBO).
2. BonHoBOe ypaBHEHUE (BBIBOJ).
3. JlaTyHHblii mrapuk amamerpoM d=2 cM TajaeT ¢ MOCTOSHHOW CKOPOCTHIO B TIHIICPUHE.
SIBnsierca M ABMKEHUE TNIMIIEPUHA, BBI3BAHHOE MAJICHUEM B HEM IIApUKa, JIJAMHUHAPHBIM?

Lo =8,55:10° 2/ M’ ; Doy = 1,48 Ia - c.

Bbuier Ne34

1. CxopocTh TeueHMs BSI3KOM >KMIKOCTH IO LWIMHApUYECKod TpyOke (BbIBOX). I'pamueHt
ckopocTH. JlamuHapHoe u TypOynenTHoe TeueHue. Yucno PeliHonbaca.

2. Wnrepdepenuus BoaH. KorepentHele BosHbL. CTosure BoJIHBL. KoOpIuHAThl Y3710B U
MYYHOCTEN CTOSIYEH BOJHBI (BBIBO).

3. Huck pagumycoM R=50 cMm koneGiieTcst OKOJO TOPHU3OHTAIBHOM OCH, MPOXOJAIIed uepes
CepeuHy pajauyca AMCKa MEepPHEeHAMKYISIPHO IUIOCKOCTH Aucka. OmpeneinuTbh Mepuos
KoJIeOaHUH TaKOrO MasTHUKA U MPUBEIEHHYIO AJIUHY L.

Buaer Ne3S

1. 3axonsl rtugpoctratuku (Ilackanms, Apxumena, cooOLIAIOIIUXCS COCYIOB). YCIIOBHE
IJIaBaHusl TeJ (BBIBOJ).

2. VYpaBHeHHE JBM)KEHUS NP BBIHYXKJIEHHBIX KOJeOaHMSX (BBIBOI). AMIUIUTYAHO-4aCTOTHAs
XapaKTepUCTHKA BBIHY)KJIEHHBIX KoyeOaHuil. Pe3oHaHc U pe3oHaHCHas 4acroTa.
Pe3onanchas ammmryna. Jloopotaocts. lupuna pe3oHaHCHON KPUBOIA.

3. Onpenenutsb JorapupMHUUECKUIl TEKPEMEHT 3aTyXaHus ® cUCTEMBI, JUIsl KOTOPOW PE30HAHC
HaOJII0JaeTCsl IPH YaCcTOTE, MEHBINEH cOOCTBeHHON 9acToThl Vo=10 k[t Ha Av=2 kI 11.

Kpumepuu popmuposanusn ouenok (ouenusanus) Koai0Keuyma no memam OuCyuUnIuHvl
JlaHHBIN OMpOC SBISETCS OJHUM W3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHUW CTYIEHTOB II0

TUCIUIIINHE «DIeMeHTapHas PU3MKa U MaTeMaTUKay, KOTOPhI MOXKET ObITh OCYIIECTBIICH, KaK B

MUCHbMEHHOMN, TaK U B yCTHOH (opme. Pa3BEpHYTHIN OTBET CTyJEHTa JOJKEH MPEICTaBIsATh COOOM
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CBSI3HOE, JIOTHYECKU TOCIIEI0BATEIILHOE COOOICHHE Ha 3aIaHHYI0 TEMY, ITOKa3bIBaTh €0 YMCHHE
IPUMEHSATh OmlpenesieHus. [Ipu  OIEHKe OTBeTa CTYAEHTa CIIEAyeT PYKOBOJCTBOBATHCS
CICAYIOIIUMU KPUTCPUAMU, YUUTHIBATD!:

—  TIOJHOTY U MPaBUIILHOCTh OTBETA;

- CTCIICHb OCO3HAHHOCTHU, IOHUMAHUS U3YYCHHOI'O,

—  s3BIKOBOE O(pOpPMIICHHE OTBETA.

B pezynomame konnokeuyma odyuaroumuxca oyeHusaom no ciedyiouum Kpumepuam:

«OMIUYHBLIL  (8bICOKULL) YPOBEHbL KOMNemeHyuu» - CTABUTCS 3a padOTy, BbIIOJIHEHHYIO
MOJTHOCTHIO 0€3 OMIMOOK M HEJOYETOB; OOYYAIOLIUICS EMOHCTPUPYET 3HAHUE TEOPETHUYECKOrO U
MIPAKTHUYECKOr0 MaTepuaa 1o TeMe npakruueckou padotsl, pemeno 100% 3amauy;

«xopowiutl (HOPMANbHBIL) YPOBEHb KOMNemeHyuu» - CTaBUTCS 3a paloTy, BBIMOJIHEHHYIO
MOJTHOCTBIO, HO TIPH HAJIMYUH B HEeW He Oosiee 0/1HOM Herpy0oii oHMOKY U OJJHOTO Heso4era, He Oonee
Tpex HenoyetoB. OOyYaroImUiiCs IEMOHCTPUPYET 3HAaHHE TEOPETUYECKOr0 M IMPAKTUYECKOTro
Marepuaia Mo TeMe MPaKTHYECKOH paboThl, JOMycKas HE3HAUYMTEIbHBIE HETOUHOCTU IPU PELICHUH
3anay, pemieHo 70% 3anay;

«V0081eMBOPUMENbHILL (MUHUMATbHBILU, NOPO208bIL) VPOBEHb KOMNEemeHyuu» — CTaBUTCA 3a
paboty, ecnu GakanaBp NMPaBUILHO BBIMOJHWI HE MeHee 2/3 Bceil paboThl WM JOMYCTHI He Oolee
OJIHOM Tpy0Ooil OIIMOKM U BYX HEJA0YETOB, HE Oosiee OHON IpyOOi U OJHOM HErpyOoi OmMOKuU, HE
Oornee Tpex HErpyobIX OMIMOOK, OAHONM HerpyOoil. OOydwaromiuiicss 3aTpyqHsIETCS C MPaBHILHON
OLIEHKOM IPEJIOKEHHOM 3a1auu, JaeT HEMOJHbIN OTBET, peleHo 55% 3agau.

«Hey008IIemBopUMeNbHbIIL (HUXCEe NOPO208020) YPOBEHb KOMNemeHyuu» — CTaBUTCA 3a padoTy,
€CJIM YMCII0 OUIMOOK M HEIOYETOB MPEBBICHIIO HOPMY JUISl OLICHKH 3 WIIM TPABUIILHO BBIIIOJIHEHO MEHEe
2/3 Bceit paboTbl. O0y4JarouMiics 1aeT HEBEPHYIO OLICHKY CUTYaIH, perieHo meHee 50 % 3aiaud.

WtoroBeiii 0ami, B COOTBETCTBHH C YCTAHOBJICHHBIMH KPUTEPUSMH, OIPEICISICTCS
npernogaBareneM. MakCHMaabHOE KOJIMYECTBO OauioB 3a JIaHHBIM BHJ KOHTPOJS MOXKET
coctasiath oT 0 — 8 6asL10B.

5.1.3. Ouenounvie mamepuaiovl: mecmogole 3a0anus no OUcCUUnIUNe (KOHMPoOaupyemas
komnemenyus OIIK-3). Iloanwtii nepeuens mecmoegwvix 3adanuil npeocmaenen ¢ JOUC —
http://open.kbsu.ru/moodle/course/view.php 2id=1241)

1. ITmomaas 60KOBOM MMOBEPXHOCTH KOHYCA Ssox (L-00pa3yromasi):
1. 2nR°L; 2.mRL; 3. 2nRL?; 4. 2nRL.

2. O0véM tmnuHApa (H 1 R — BbICOTa U pajiiyCc OCHOBAHUS IIWJIMH]IPA):
LoiR°H;  2.27RH;  3.onRH%; 4.7R°HL

3. [Tnomans cheps S:
1. 4nR?; 2. 4n°R; 3. 2nR?%; 4. 4nR.

4. ITnomaab OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA Spox (L-00pazyrorias):
1. nRL; 2. (R+1)L; 3. m(R+r)L?%; 4. i’RL.

5. O6béMm Konyca V:

1. %nRH; 2. éﬂ;RzH; 3, %nRzH; 4. %nRHZ.
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6. [Tnomanas 6OKOBOI MOBEPXHOCTU MUTUHAPA Seox:

L.27R?H;  2.nR°H;  3..7R°H; 4. nRHZ
7. JlnuHa OKpYy»KHOCTH paauyca R:
1. nR; 2. nR?; 3. 4nR; 4.27nR.
8. Ilnomans kpyra paguyca R:
1. 2nR?; 2. R?%; 3. 27nR; 4. 4nR>.
9. lnmna nyru paauycom R:
nR%a nRa 2nRe mRa
180 ’ " 360’ " 1m0’ 180

10. Teopema KOCUHYCOB:
1. ¢?=a’>+b*—2ab cosy; 2. ¢’=a’+b>+2ab cosy;
3. ¢>=a’~b*+2ab cosy; 4. c’=a’-b>-2ab cosy.

11. Teopema cunycoB (R-paanyc onmMCaHHOW OKPY>KHOCTH):

a b c a b £ a b c

" sina sinfi siny’ " sing sine siny’ " siny sinfi sina’
12. IInomans TpoOU3BOJIBLHOIO TPEYTOJIbHUKA S:
1 .
1. Eab siny;

a+h+c
2

2. pr (r-pagmyc  ONUCAHHOW  OKPYKHOCTH, P = —IOJyIEPUMETP

TPEYTOJbHUKA);
3P - -D@-0: 4o @—D) @0
13. 3HadeHust TpPUrOHOMETPUYECKUX (DYHKIUU: Sina; cosa; tga; ctgo, Koraa o paBHbI

cootBeTcTBeHHO 0°; 30°; 45°; 60°; 90°.

14. ®opmyIibl COKpaIEHHOTO YMHOKEHHS:

1. (a £ b)? = a® ¥ 2ab + b*; 2. (a £ b)? = a* + 2ab + b*;
3. (a £ b)? = a® — 2ab — b?; 4. (a £ b)® = a®+ 3a’b + 3ab® + b3;
5.(axb)? =a®*F3a’b—3ab’* ¥ b3; 6. (a+ b)(a—b) =a® + b*;
7. (a+ b)(a—b) =a*—b?%; 8.a®*+ b?® = (a+ b)(a*F ab+ b?)
15. n—umen apudmeTndeckoil mporpeccuu (d—pa3HOCTh  apUPMETHUECKOM
MIPOTPECCHHN):
l.a,=a,+(n—1)d, 2. 0=, —(n—1)d,
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An—1+&n+41

3.a, =
n 2

,mpun > 1;
16. ®opMyIibI CIIOKEHUSI APTYMEHTOB:
1. cos(ax + B) = cosa - cosf + sina - sinf,;

2. cos(a + B) = cosa - cosP + sina - sinf3;

tgatigh |
3.tglax+ ) =m,

tgattgh
4.tglat B) =m.

1'7. ®opmyJsibl IPUBEICHHUS:
. T am
sin, cos, tg, ctg OT (; + a:) (mtoa); (? + a‘).

18. I[ImoTHOCTB, CHIa TSKECTH, AaBJIEHHUE, MOIITHOCTh, Pa00Ta COOTBETCTBEHHO:

m = 4 F
1-F=m.gF P:?F A=(F'§); N=;; PZE;
Z-P:%I A:(ﬁ-f); N=§; P=E; F =mg;
3.0=2; F=mg; P=%; N=% A=(F-3)

19. ®opmynsl iyt (S) ¥ ckopoct (V) MPU PABHONMEPEMEHHOM MPSMOJIMHEHHOM

ABHKCHHNHU COOTBCTCTBCHHO.

at® at
1.UﬂtiT, Uuiﬂ-t, 2. Uutzi?; Uﬂiﬂtz;
Zt tZ
3. iT + GT; vi + at; 4.1, + GT; v, + at?

20. MakcumaiibHasi BBICOTa A oIbEMa Tea, OPOIICHHOTO 0T YIJIOM K TOPU30HTY:

v sin‘a g v, sin‘a vasin‘a ” v,sin’a
—; ey R e
g 29 2g g
21. I, II u III 3axonsl Her0TOHA COOTBETCTBEHHO:
=
3 _F = =
1.F={], ﬂ-={}, a-=£, F12=_21;
=

" F = =

2.a=£; g =0, ecan F =0; Fi,=-F;;

3.F=0, => a=0; F=md; Fp+—Fy;
4F=0, => a=0; *iﬁ- Fy, = —Fpy;
= My T a = ] a mt 12 — 21
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22. lIeHTpOCTPEMUTENBHOE YCKOPEHHE:
UE

1.E; 2.w*R:  3.4mwvR: 4.47w*Vv?R

23. I/IMH}’HBC, MMOTCHIUAJIbHAA JHCPIUA, KMHCTHUYCCKAsA SHCPIrud H MCXAaHHNYCCKas
pa60Ta COOTBCTCTBCHHO!

kex? muv

1.mgh; 5 5 mu; (‘E ' §)$
mu? kx? 5
2.mu; mgh; > : 5 : (F - .5?);
5 kx? mu?
3. (F 2 §'); T; mgh; mu; T;
fex” muv? 5
4.mv; mgh; > : > = (F - §);
24. JlaBneHue uaeaabHOro rasa:
12 MoV, 22E 31 , SR SHA:T 612
] i =N ; ST : : e L :
3 2 ¥ 3 MHH? 3]0 KB * n ¥ 2 r 3]0 U[{EJ
25. Ypasuenue Knaneiipona—Knay3uyca:
m 1 2 myui
1.PV=—RT; 2.P=nkl; 3.P=-nE,,; +P==n
u 3 3 2

26. KomuuecTBO TEmJIOTBI  COOTBETCTBEHHO IIpy  HArpC€BaHHUHU-OXJIAXKICHUU,

IIaBJICHUU-KPUCTAJIIN3allnH, Hap006pa30BaHI/II/I-KOHI[CHC3,HI/II/I, CropaHuu:

1. Am; rm; cmAT; qm;
2. cmAT; Am; rm, qm;
3. g'm; rm; Am; cmAT;

I7ie ¢ — yJAelbHasl TEIUIOEMKOCTh, A — yJeJbHasl TEIUIOTa IJIaBJICHUS,  — yAeJbHas
TEIJIOTA Mapoo0pa3oBaHus, g — yeJIbHas TEIJI0Ta CTOPAHUS.

27. 1 Hayano TepMOJUHAMUKU:

1. O=AU+A; 2. 0=A—AU; 3.AU=0—A4; 4. A=Q-AU.
28. 3aKOH BCEMHUPHOI'O TATOTEHHUS:
m,m mym m,m mym
1.6—=; 2.—G——; s O ks i G-
T T T T
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29. 3axkon Iapns, [I'eii-Jlroccaka u boitns Mapuorra COOTBETCTBEHHO ISt

NACAJIBHOI'O ra3a.
% T B T,

1.2 2-2. PV,=PV;
Vl Tlt P1 Tlt 1¥1 252
P, T V, T

2.2=2;, PV,=PRV,; —2=2=;
Pl Tl.r 11 2V 2 Vl Tl.r

R L, V, T, B b

: : S S
L &, W L VB W
30. 36bITOuHOE naBiieHue P, 0Ka3blBaeMOE Ha KUIKOCTh CO CTOPOHBI ChpepruecKon

IIOBEPXHOCTH PAIAYCOM R:

1+20_ ) 20_ _|_2cr_ F
-+ TR o 1<

Kpumepuu chopmuposanus ouyenox no mecmoevim 3a0anuim:
(5 OamnoB) — moNyyaroT OOY4YarolIuecs C TPaBUIBHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBIC
Bonpocsl. Beimonneno 90 - 100 % npeioKeHHbIX TECTOBBIX 3a/1aHUM;
(4 G6ayta) — moyyyaroT o0yJaroIuecs ¢ NPaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI
—70-89 % ot o0mero oobemMa 3aJaHHBIX TCCTOBBIX 3aIaHHUMT;
(3 6auta) — mostyyaroT 00yJaroIuecs: ¢ NPaBUIbHBIM KOJUYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
— 50 -69% ot 00111€TO 00BEMA 3aJaHHBIX TECTOBBIX 3aJaHHUIH;
(2 6amta) — moytyyaroT 00yJaroIuecs: ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BOTIPOCHI
— MeHee 30-49 % ot o0miero o0bema 3aJaHHBIX TECTOBBIX 3aJaHUMH.
(1 6amn) — momy4arot 00yJaroIuecs ¢ MPaBHILHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC BOIIPOCH —
meHee 10-29 % ot o01rero oobeMa 3aJaHHbIX TECTOBBIX 3aaHUI.

5.2. Ouenounvie mamepuavl 01 RPOMENHCYHOYHOU
ammecmauuu (Konmpoaupyemasn komnemenuus OIIK-3).

AK3AMEHAIIMOHHBIM BUJIET Ne 1

1. /IBukeHre MaTepHadbHOM TOYKM IO KPHUBOJIMHEWHON TpaeKTOpuu. TaHreHIHMAIbHOE,
HOpMaJbHOE M TOJHOE YCKOpeHHs. Dopmysibl MyTH U CKOPOCTH IPU PaBHONEPEMEHHOM
BpalLlaTEIbHOM JBH)KEHUU.

2. Unrepdepenuus u audpakuust BosH. CTosgune BOJHBI. YCJIOBHUS Max M min UHTEPEPEHIUH.
KoopauHaTs! y3710B U y4HOCTEH CTOsIUEH BOJIHBI (BBIBOJ).

3. 3amaua. Haiftu yckopeH#e a 1eHTpa OJHOPOJIHOTO I1apa, CKaThIBAIOIIETOCA 0€3 CKOJIBKEHHUS 110
HAKJIOHHOM IJIOCKOCTH, oOpasylomiel yroia o C TOpU30HTOM. YeMy paBHa CHJIa TPEHHS
CLETUICHHUS 1apa U MI0CKOCTU?

BK3AMEHAIIMOHHBIN BUJIET Ne 2

1. BCKTOpLI. I[CﬁCTBHﬂ Haa BCKTOpaMHU. CKaJ'IﬂpHOC N BCKTOPHOC MPOU3BCACHUA. PaI[I/Iy'C—BCKTOp.
E)II/IHI/I‘IHI)Ie BCKTODPBLI.
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. MoMeHT mHepuuu TBepHoro Tesia. MOMEHT MHEPLUMH Tella BpAIlEHHUS MPOU3BOIBHOM (HOPMBI.
Teopema Ioiirenca-IlteitHepa (BbIBOM).
. 3amaga. OnpeaenuTs CUiIy, ¢ KOTOPOl BUHTOBKA JEHCTBYET Ha IIJIEUO CTPENKa IIPU BBHICTPEIE,
€CJIM CYUTATh, YTO CO CTOPOHBI BUHTOBKH JIEUCTBYET IMOCTOSIHHAS CUJIa, KOTOPasi CMEIAeT IIe40
cTpenka Ha S=1,5 cM, a myJs HOKUAAeT CTBOJ MTHOBEHHO. Macca BUHTOBKM 5 Kr, Macca nyiu 10
T, a CKopocTh ee npu BeiieTe V=500 m/c.

BK3AMEHAIIMOHHBIN BUJIET Ne 3

. Ilepnomuueckuii mpouecc. I'apmonnyeckune konedanus. ['paduk rapMOHHYECKHX KOJIeOaHUIA.
Amiuintyna, nepuosi, pasza, yactora kojaebaHuil. YpaBHEHHE FAPMOHUYECKOIO OCLIILIATOPA.

. Nneprmaneubie cuctembl orcyera. [Ipunnun otHocurensHocTU. [IpeoOpazoBanus [ ammies.
WNuBapuanTtel npeoOpa3oBanuii ["anmes.

. 3agaua. I'py3 maccoit m=3 T momHUMAIOT NeGenkoil ¢ yckopeHmeM a=2 m/c’. ONpenenuTsh
paboTy, IPOU3BEACHHYIO B IIepBbIE 1,5 ¢ OT Havasa noabema.

AK3AMEHAIIMOHHBII BUJIET Ne 4

. DHeprus rapMoHMYecKuX KosieOanuid. IIpencTaBieHue TapMOHUYECKHX KOJeOaHWH B
KOMIUTEKCHOU (popme. CiokeHne rapMOHUIECKUX KojieObanuii. buenus.

. Kunemaruka tBepaoro tena. Ilonarue abcomoTHO TBepaoro Tena. CTerneHw CBOOOMBI. YTIIbI
Oitnepa. [locTynmatenbHoe, TIOCKOE M BpallaTEIbHOE JIBIXKCHMSI TBEPJOTO Teja. YpaBHEHUS
JIBIDKCHHSI TBEPJIOTO Tela.

. 3amava. Haiitu yckopenue cBoboaHoro najaeHusi Ha JlyHe, eciu ee paguyc paseH 1738 km, a
cpeHsAs IIOTHOCTh cocTapiseT 0,6 mIoTHOCTH 3emin. IlnoTHoCTh 3emin - 5,4 r/em?’.

DK3AMEHAIIMOHHBIM BUJIET Ne 5

. MomeHnT uHepuuu TBepioro Ttena. Tenzop uHepuuu. OceBble M LEHTPOOEKHBIE MOMEHTHI
uHepIr. MOMEHT WHEPITUH CIUIONIHOTO U TI0JIOTO IIMJIHHIPOB (BBIBO).

. Cuna. I'paBuTaniuoHHasi 1 MHEpIIMOHHAast Macchl. 3akoHbl HbtoToHa. [IpuHIMIT SKBUBAJIEHTHOCTH.
. 3amaya. I'ups maccoii 0,5 kr mojBemieHa K HpYyXHHE, *KECTKOCTh KoTopo k=32 H/m, u
coBepIlaeT 3aTyxarwouye kKojedanus. OnpenenuTs MepUoj 3aTyXaloUMX KoyieOaHui, ecnu 3a
BpeMsl JIBYX IOJIHBIX KOJieO0aHUM aMIUIUTy1a yMeHbluiach B 20 pas.

SK3AMEHAIIMOHHBIM BUJIET Ne 6

. PemgruBucTckoe YPaBHCHHUEC ABUXKCHUA. 3akoH COXPAaHCHUA SHCPTHUU B PCIIATUBHUCTCKOM Cliy4dac.
PensatuBucrtckas Macca. CBS3p MEXKIAY PEIATUBUCTCKUMHU HMITYJbCOM W KHHETHUYECKOH
SHEPruen.

. CBolicTBa XHMAKOCTEN U ra30B. 3aKOHBI THAPOCTATUKU. Y paBHeHHE bepHyium.

. 3anava. Teno GporieHo ¢ HaYaIbHOUM CKOpPOCThIO Vo oA YoM o K Topu3oHTy. Haiftu ckopocTth
TeJa B BBICIIEH TOYKE MTOAbEMA U B TOYKE €0 MaJIeHHs Ha TOPU3OHTAIBHYIO INIOCKOCTb.

BK3AMEHALIMOHHBIN BUJIET Ne 7

. Bsskocts. 3akon HeroToHa nns sxuakoct. Yucno PeitHonbaca. [lorpannynstii cioit. @opmyna
Crokca. ®uznueckuii cMbIci KO3QGUIIMEHTa TUHAMUYECKON BA3KOCTH.

. OCHOBHOM 3aKOH [MHAMHK{ BpaLIaTEIbHOTO MABW)KEHMsI TBeproro Ttena. CpaBHUTENbHAs
XapaKTEePUCTUKA ITOCTYIATEIBHOIO U BPAIATEIbHOTO IBUKEHUM.
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3anaua. Kakoil nomkHa ObITh cuna F, yaepkuBaromasi Opycok Macchl /1 Ha IIIaJKOW HAKIIOHHOM
IUIOCKOCTH, €CIM YroJl HAaKJIOHA IUIOCKOCTH K TOPHU30HTY paBeH o M cuiua F mapamienbHa
HaKJIOHHOM twiockocTH? Koaddunment tpenust Opycka o IUIOCKOcTh paBeH f. Haiitu cumy
peakuuu N IIIOCKOCTH.

DK3AMEHAILIMOHHBIM BUJIET Ne 8

. Ileprogpl koneGaHUll MaTEeMaTHYECKOIO, MPYXUHHOTO M (PU3NYECKOTO MAsTHUKOB (BBIBOJ).

CBOICTBO CONPSHKEHHOCTH U MPUBEICHHAS JUTMHA (PU3UUECKOT0 MAsTHHUKA.

3aKOHBI COXPAaHEHMsI UMITYJIbCA, MOMEHTA UMITYJIbCA U MEXaHUYECKOH SHEpruH (BBIBOL).

3anaua. Yepes 6510k B Buae aucka maccoil m=80 T mepeKknHyTa TOHKast THOKas HUTh, K KOHIIAM
KOTOpOW mojBemieHbl Tpy3bl Maccamu m;=100 T u m=200 r. C KakuM yCKOpeHHEM OyayT
JIBUTATHCS TPY3bI, €CIIH UX MPEIOCTaBUTh caMuM cebe? Tpenuem npeneOpedb.

SK3AMEHAILIMOHHBIN BUJIET Ne 9

. [loTrenuuanpHbie CUIIBI, pabOTa, MOILHOCTh, OTCHIIHATIbHAS U KUHETHUYECKast sHeprun. Pabora B

MOTEHIMAIBHOM I0JI€. 3aKOH COXPAHEHHSI MEXAHUUECKOU SHEPIHH.
Cranunonapnoe teueHue. 3akoH bepHymiu. YpaBHenue HepaspwsiBHOCTH. Dopmyna Ilyazeiins
(BBIBOI).

. 3agada. MarepuanbHasi TOUKa MacCOM m=35 I COBEPIIACT TapMOHUYECKHE KOJIeOaHUs C YaCTOTOM

v=0,5 I'u. Ammiutyna konebanuit A=3 cMm. Omnpenenutsb: 1) cKOpocTh V TOYKH B MOMEHT
BpEMEHH, Korja cMenienne x=1,5 cM; 2) MakcuMasbHyl cuily F, NeiCcTBYIONIYyI0 Ha TOYKY; 3)
MIOJTHYFO SHEPTUIO £ KOIEeOIIOMeHcs TOUKH.

SK3AMEHALIMOHHBIM BUJIET Ne 10

. JluHamMuka Tel mnepeMeHHOW Maccel. YpaBHeHue Memepckoro. ®opmyna L{HogKOBCKOTO

(BBIBOJIBI).

BousiHOBOI# mporiecc. YpaBHEHUE BOJIHBI, PACIIPOCTPAHSIONICICSA B TPOU3BOJIBHOM HaIPaBICHUU
(BpIBOM). BomHOBOE umnCIIO M BOTHOBOM BEKTOP. Da3zoBasi CKOPOCTb.

3amaua. CucreMa coBepiaeT 3aryxaromniue kosiebanus ¢ yvactotot v=1000 ['m. Ompenenutsb
YacTOTY Vo COOCTBEHHBIX KOJeOaHUH, €CITU pe30HAHCHAS YacTOTa Vpe;—998 '

SK3AMEHALIMOHHBIN BUJIET Ne 11

BomnoBoii nporecc. YpaBHeHue T1ockoi U chepruyeckoit BoH. BoHoBoe ypaBHeHUE (BBIBO).
JluHaMuKa cHCTeMbl MaTepPHAIbHBIX TOYEK. MOMEHT HMITyJIbCa, MOMEHT CHUJIbl, ypaBHEHHE
MoMeHTOB. LleHTp mMacc (BbIBON).

. 3amaya. B TpyOe ¢ BHYTpeHHUM auamMeTpoM d=3 cMm TeueT Boga. OmpenenuTs MaKCHUMAalbHBIH

MacCOBBIH PacXo/] BOJbI IPH JTaMUHAPHOM TedeHHH. Rew=0,5; Nsom =107 Ia-c.

SK3AMEHALIMOHHBIM BUJIET Ne 12

. I[Ipeobpazosanus Jlopenna. Cneactsus npeoOpazoBanuii Jlopeniia.

3BYKOBBIC BOJIHBI. CKOpOCTL pacnpoCTpaHCHUs 3BYKOBBIX BOJIH B I'a3ax. rpOMKOCTL, 3BYKOBOC
JaBJICHUC, DOHCPIUAd SBYKOBOI\/'I BOJIHBI.

. 3agauda. Toukuit crepxenb maccoit 300 r u gnuHOM 50 cM BpalaeTcs ¢ yriioBod ckopoctbio 10

¢! B ropu3oHTaNBHON MIOCKOCTH BOKPYT BEpPTHKAJBHOM OCH, IPOXOJSIIEl depe3 cepeauHy

CTCPIKHA. Haiitu YIJIOBYIO CKOPOCTB, €CJIM B IIPOLCCCC BPpALICHUA B TOM K€ IJIOCKOCTHU CTCPIKCHDb
MNEPEMECTUTCA TaK, UTO OCh BPAIICHHUA HpOﬁ)IeT YCPpe3 KOHECI CTCPIKHA.
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SK3AMEHALIMOHHBIM BUJIET Ne 13

. IABmwxenue miaHeT u komeT. 3akoHbl Kemnepa. Iloctosnnas Kemnnepa. 1l-aq, 2-as, 3-a
KOCMHUYECKHE CKOPOCTH (BBIBOI).

. Bugsl nepopmanun. OgHoocHoe pacTspkenue u cxarue. [Ipoctoit casur. M3rub m kpydenue.
3aBUCHMOCTH AehopManiK OT HanpsoKeHus (rpaduk).

. 3ajaga. MenHbIi apuK JuaMeTpoM d=1 cM majaer ¢ MOCTOSHHOH CKOPOCTbIO B KaCTOPOBOM
Mmacie. SIBisercs Iu ABM)KEHHE Macila, BbI3BAHHOE IaJIeHHMEM B HEM ILIapHKa, JaMUHApHbBIM?
Kputnueckoe 3HaueHue umcna PeitHonbaca Rew=0,5. pu=8,9-10° kr/M>; pracr=0,96-10° xr/m>;
Nkacr.=0,987 I1a-c.

SK3AMEHALIMOHHBIN BUJIET Ne 14

. O0texanue Ten >KUIAKOCThIO U ra3oM. Ilorpanuunsiii cioil. JloboBoe compoTuBiieHHUE U
noabeMHas cwia. D¢ ekt Marnyca.

. CTONKHOBEHHSI M 3aKOHBl COXPAHEHUS TMPH CTOJIKHOBEHUSX. YIpPyrue U HEynpyrue
CTOJIKHOBEHHUSI.

. 3amaua. Teno BpamaeTcs BOKPYr HEMOABMKHON ocu no 3akony ¢ =10+ 20t — 2t% . Haiiru

BEJIMYMHY U HAIpPaBJIEHUE IOJIHOTO YCKOPEHHUS TOUKM, Haxojsuieiicss Ha paccrosHuu 0,1 M or
OCH BpallleHHUs, 1JI1 MOMEHTA BpeMEHHU t=4 C.

DK3AMEHAIIMOHHBIN BUJIET Ne 15

. 3aryxarompe  KoyiebaHus.  YpaBHEHUE  JIBIKCHMS IpU  3aTyXalolUX  KOJeOaHUsX.
JlorapugmuuecKuii IeKpeMeHT 3aTyXaHHsl U IEKPEMEHT 3aTyXaHus. VX Gu3n4ecKkuii CMBICIT.

. IlonsiTue MarepuanpHOM TOUYKH. TpaekTopus, NEpeMelIeHUE, CKOPOCTb M YCKOPEHHE TOYKH.
Onucanue IBUKEHUS MaTepUaIbHONW TOYKU B BEKTOPHOW U KOOpAMHATHOM (popmax. Dopmyiibl
IIyTU U CKOPOCTH IIPH PaBHOIIEPEMEHHOM JBUKCHHM.

. 3agada. CrutomHON nuauHApP Maccor 0,5 Kr U pagmycoM 2 CM BpallaeTcss OTHOCUTEIBHO OCH,

o 2 .
COBMAAAIONIEH C OChIO NUIMHAPA, M0 3akony @ =12+ 8t —0,5t°. Ha ummunap neiictyer
CHUIIa, KacaTeNbHas K MOBEPXHOCTH. ONPENEUTh 3Ty CHITy M TOPMO3SIIHI MOMEHT.

DK3AMEHAIIMOHHBII BUJIET Ne 16

. BeinykaeHnble KoneGaHus. YpaBHEHUE JBIKEHUS TIPU BBIHYKACHHBIX KojeOaHusax. PezonaHc.
Jo6poTtHocTs. [IluprHa pe30HaHCHON KPUBOM.

. Kunetnueckas sHeprusi TBepAoro tena. Pabora BHENIHMX CHIJI TIPH BpAIICHUU TBEPAOTO Teia
BOKPYT  HEMoJABWXHOH ocu. CpaBHHTENbHAsh XapaKTEPUCTHKA TOCTYNATENBHOTO |
BpalllaTeIbHOTO ABMKECHUI (TabmIuIa).

. 3agada. Ha ckoibpko Kujorpamm yMeHbIIUTCS Macca CoJHIA 32 CYTKH, €Clid 00Iasi MOIIHOCTh
usnydenust CojHIa B cyTku paBHa 3,8-10?° Br?

SK3AMEHAILIMOHHBIN BUJIET Ne 17

. 3aKOH BCEMHPHOTO TATOTE€HHUA. ['paBUTAIMOHHAs HHEpPrusl MapooOpa3HOro Tena (BBIBOM).
I'paBuTanmoHHsbI paguyc. HanpsKeHHOCTh M MOTEHIMA) TPAaBUTALMOHHOTO T1OJIS.
. Hepopmanus pactsokenust u casura. 3akoH ['yka. I'paduk 3aBucumoctu aepopmanuu ot
HanpsDKeHUs. DHepPrus U MIOTHOCTh SHEPTUM YIpYyrux aedopmaruii (BbIBOL).
. 3amaya. DHeprus 3aTyxawlux KojeOaHWN MasTHHMKA, IPOUCXOJSIIMX B HEKOTOPOH cperne, 3a
BpeMs t=1 MHH yMeHbIImIack B n=64 paza. Onpenenuts KOdQPHUIUEHT CONMPOTUBIICHUS CPEIBI,
ecu Macca Masitauka m=0,1 kr.
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SK3AMEHALIMOHHBIN BUJIET Ne 18

. HCI/IHepHI/IaHBHHe CUCTEMBI OTCYCTA, ABHKYIIHUECCA HpHMOHHHefIHO-HOCTYHaTeJ'IBHO. (@)78)131

uHepuuu. Hesecomocts. [IpyuHIMI 3KBUBAJICHTHOCTH.
PaboTa cui TsKecTH, CUIT yIIPYTrOCTH U CHIJI TSATOTEHUS.

. 3anaua. Touka JBMIKETCS MO OKPYKHOCTH PafiycoM R=2 M COIJIACHO YPaBHEHHIO & = At? , T71e

A=2 m/c’. B kaKkoif MOMEHT BpeMeHH t HOPMAIbHOE YCKOPEHHE TOUKH PABHO TAHI€HIIHATLHOMY?
Onpenenuth MOJIHOE YCKOPEHHE @ B O3TOT MOMEHT(E - KpHUBOJMHEHHass KOOpAMHATAa,
OTCUUTAHHAsI OT HEKOTOPOI HaYaIbHOM TOYKU OKPY>KHOCTH).

SK3AMEHALIMOHHBIM BUJIET Ne 19

. HennepumanbHbple Bpamaromuecst cucreMbl otcuerta. LlentpobexHnas m KopuonmucoBa cuiibl

nHepuuu. Masatauk dyko.
MoMeHTHI HHEpLUY 111apa, KOHYCa U CTEPAKHS (BBIBOX).

. 3amaya. /JIBe mpyxuHbl c xkectkocTamMu k=03 kH/M u k2=0,5 kH/M ckpemens

MIOCJIEIOBATEIBHO TaK, YTO a0COMIOTHAs AedopManus X2 BTOpOi NMpyXuHbI paBHa 3 cM. Haiitu
paboTy pacTsyKeHUs PYKUH.

DK3AMEHAILIMOHHBII BUJIET Ne 20

. /IBryKeHHe MaTepuaJbHOW TOYKM IO OKPYKHOCTH. BEKTOpBI yIiOBOM CKOPOCTHM M YIJIOBOTO

yckopeHus. @opMyiibl MyTH U CKOPOCTU PaBHOIIEPEMEHHOTO JABMIKEHUS 110 OKPYKHOCTH.
OHeprus ynpyroil BojaHsl (BbIBOJ). BEKTOp MIIOTHOCTH MOTOKA 3HEPTUHU (BEKTOp YMOBA).

. 3amava. Ha kpato miatopmbl B BUJIE IMCKa, BPAIIAIONIETOCs IO MHEPIIMH BOKPYT BEPTUKAIBHON

OCH C YIJIOBOH CKOPOCTBIO 8 paj/c, crouT denoBek Maccoit 70 kr. Korma uenoBek meperien B
LEHTp MIaTgopMbl, OHA CTala BpalaTthcs ¢ yriaoBoi ckopocTeio 10 paa/c. Onpenenuts maccy
iatopMbl. MOMEHT MHEPIMH YEJIOBEKA PACCUUTATh KaK JJIsl MaTEPUATbHON TOUKH.

SK3AMEHALIMOHHBIN BUJIET Ne 21

. CKOpOCTh pacmpoCTpaHEHHs YINPYTHMX BOJH B TBepAbIX Tenax (BbiBon). KoadduumeHntsr

3aTyXaHUs U IMOTTIOMICHUA BOJIHBI.

Baxwneiimme cucteMbl KOOPJIMHAT U UX B3aUMOCBS3b. Enuauunbie optel I, ], k , N, T u
WX CMBICI.

. 3agaua. Kunernueckass sHeprusi Bpamjaromierocs maxouka paBHa 1 k/[x. Ilog neiictBuem

MOCTOSTHHOTO TOPMO3SIIIEr0 MOMEHTa MaXxOBUK OCTaHOBWJICS udepe3 N=8(0 momHbIX 000pOTOB.
Haittu MOMEHT CUJI TOPMOMKEHHS.

SK3AMEHALIMOHHBIN BUJIET Ne 22

. CnencrBus npeobpazoBanuii Jlopenna. uBapuanTsel nmpeodpazoBanuii Jlopenria.

I[BI/I)KCHI/IC TCI1a, 6p0H.ICHHOFO TFOPU30OHTAJIBHO U IO/ YIJIOM K TOPU3O0HTY.

. 3amaya. CranpHasi TPOBOJIOKA IJMHOW | M yKpelsieHa OJHHMM KOHIIOM TakK, 4YTO MOKET

coBeplIarh KoileOaHUs B BEPTHKATHHOW IUIOCKOCTH. I[IpOBONOKY C Tpy30oM OTKIOHSIOT Ha
BBICOTY TI0JIBeCa M OTIyCKaroT. OmNpeneiauTh aOCONMIOTHOE Y/JIMHEHHE MPOBOJOKH B HIDKHEH
TOYKE TPAEKTOPHH JBMKEHHUs Tpy3a. Ilnomans cedenus npososoku 0,8 Mm% Maccoif IpOBOIOKH
npeHebpeus. Monyns FOura ms cranum E=200 I'Tla.

SK3AMEHALIMOHHBIN BUJIET Ne 23
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. YpaBHEHHE BOJIHBI, PACIPOCTPAHSIONUICHCS B MPOU3BOJIBHOM HAIMPABICHUU. DHEPTUS YNPYTrou

BOJIHBL. BexTop YMoBa (BBIBO/BI).
MoMeHT uMmysibca U MOMEHT CHJIbI CHCTEMbl MaTepUalbHBIX TOYEK. YPaBHEHHE MOMEHTOB
CHUCTEMBbI MaTepHUaNIbHBIX TO4YeK. LleHTp macc (BBIBOJIBI).

. 3amaya. Ckopblil moe3q mpuOIMKaeTcsl K CTOAIIEMY Ha MYTSIX 3JIEKTPONOE31y CO CKOPOCTHIO

V=72 km/4ac. DneKTporoes3 ] mojgaeT 3ByKOBOW CHUTHAN ¢ dacTtorod vo=0,6 x['m. Omnpenenutsb
Ka)XXYIIYIOCS YaCTOTY 3BYKOBOT'O CHTHAJIA V, BOCIIPHHUMAEMOT'0 MAITHHUCTOM O€3/1a.

SK3AMEHALIMOHHBIN BUJIET Ne 24

. Hedpopmanus kpyuenus. [lepuon kpyTunbHbIX Konebanuii (BbIBOA). CBSA3b MEXKAY pa3IMuHBIMU

YIPYTHUMH MOCTOSHHBIMH U UX (DU3UYECKHIA CMBICIT.
PeaktuBHOE nBMKEHUE. YpaBHEeHUE Meriepckoro (BbIBON).

. 3agada. Imnynbsc P pensTUBUCTCKON YaCTHIIBI paBeH moc (C - CKOpocTh cBeta). [loa neiicTBueM

BHEIIIHEW CHUJIBI UMITYJIbC YaCTUIIbI YBETUYMIICS B JIBa pa3a. Bo CKOIbKO pa3 BO3pacTeT Mpu 3TOM
SHEprus YacTulbl: 1) kKuHeTn4eckas? 2) rmoiaHas?

DK3AMEHAIIMOHHBIN BUJIET Ne 25

. 3axonbl Kemepa. 1-as, 2-as, 3-s1 kocmuyeckue ckopocts (BbiBon). [Toctosnnas Kemepa.

CkanipHOoe ¥ BEKTOpHOE Mpou3BeneHHe. EnuHuuHbll BekTOp. BblpakeHne BEKTOPHBIX
OTIepaIyii B KOOPJIUHATHOH opMme.

. 3ajava. JIBa MaxoBHMKa B BHJE JUCKOB paguycoM R M maccoli m Kaxablii pacKpy4yeHbl 0

CKOpOCTM BpallleHHs M IpenocraBieHbl camum cebe. Iloj neficTBMeM TpeHus NepBbIi
MaxOBUK OCTAHOBWICA 4epe3 t CEK., BTOPOM MaxOBUK CHAEJadl [0 IIOJIHOW OCTaHOBKM N
000poToB. OnpenenuTb TOPMO3SIUE MOMEHTHI JUI KaX/10r0 MaXxOBHKA.

DK3AMEHAIIMOHHBII BUJIET Ne 26

. 3akoH BCCMHUPHOI'O TATOTCHUA. FpaBI/ITaHI/IOHHaH OHEPTHUA mapoo6pa3Horo TCJ1a (BBIBO,I[).

I'paBuTanmonHsbIl paanyc. HanpskeHHOCTh M MOTEHIMAN IPABUTALMOHHOTO MOJIS.
Wntepdepentus u audpaxius ynpyrux BoiaH. Dddext Jomepa.

. 3amaya. Ha xpato cBOOOJHO BpalarOIIerocsi TOPU30HTAIBHOIO JHUCKa, UMEIOIEro paguyc R u

MOMEHT MHepIMH [;, CTOMT yelloBeK Macchl m. Juck cosepmiaer n 06/mMuH. Kak n3MeHuUTCA
CKOPOCTh BpPAILEHUS AHUCKA, €CIIU YEJIOBEK MEpPEeHIeT OT Kpas AUCKa K LEeHTpY?

SK3AMEHALIMOHHBIN BUJIET Ne 27

. HOTGHHI/IaIII)HBIG cwibel. Pabora B MNOTCHIUAJIBHOM IIOJIC JJId Pa3IMYHBIX IMOTCHIUWAJIBHBIX CHIL.

Kputepuit noreHmanbHOCTH mojs. HopMupoBKka NOTEHIIMATBHON YHEPTUH.
Bsizkocth. 3akon HproToHa mu1st Bs3Koit skuakocTh. 3akoH Ctokca. Omnpenenenue ko3 uiienrta
JTUHAMHYECKON BA3KOCTU U3 3a/1a4M O Ma/ICHUU IapHKa B BA3KOM KUAKOCTH (BBIBOT).

. 3amaga. OrmnpeneauTb MOMEHT CHJIbI, KOTOPYIO HEOOXOJMMO MPWIOKUTH K OJIOKY,

BpalarIemMycst ¢ yrioBoil ckopocThio 40 paa/c, yToObl OH OCTaHOBWJICS B Te4YeHHE & C.
Huametp 6moxa 30 cM, Macca paBHa 8 KT 1 paBHOMEPHO pacIipesiesieHa 1Mo 000.1y.

SK3AMEHAILIMOHHBIN BUJIET Ne 28

. IlocrosiHCcTBO CcKOpocTH cBeta. OmnpeneneHue CKOpocTH cBeta Pémepom. Abepparus cera.

OmnbrTer Maiikenscora-Mopmiu u @uso.
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2. PacripesienieHne CKOpPOCTH CTAllMOHAPHOTO TEUCHHs BS3KOM JKUAKOCTH TO TpyOe (BBIBOX).
®dopmymna [lyaseitns (BbIBOT).

3. 3agaua. Onpenenuts ATUHY A Oeryiieidl BOJHBI, €CIM B CTOSYEH BOJHE PACCTOSHUE MEXKIY
MEepBOM U CEIbMOM MyYHOCTAMHU paBHO 30 cM, a MEXKIy MEPBLIM U YETBEPTHIM y3JIOM paBHO 15
CM.

AK3AMEHALIMOHHBIM BUJIET Ne 29

1. JIBu>keHHEe MaTepuaibHOM TOYKM MO KPUBOJMHEWMHOW TpaeKkTopuu. TaHTeHIMaIbHOE,
HOPMAaJIbHOE U MOJHOE YCKOPEHUSI.

2. 3BykoBble BOJIHBL. CKOpPOCTh 3BYKOBBIX BOJH B razax. Akycrudeckuid 3¢pdext Jlommepa.
AKYCTHYECKOE U YJIEJIbHOE aKyCTUYECKOE COIIPOTUBIICHMUSL.

3. 3amavya. KoapuuueHT TpeHus MeXIy TeJIOM M IUIOCKOCTBIO, HAKIOHEHHOH mox yriaoM 45° k
ropu3oHTy, paBeH 0,2. Ha kakyro BBICOTY IMOAHMMETCA 3TO TEJNO, CKOJb3s MO HAKIOHHOU
IUIOCKOCTH, ecliu eMmy Oyner coobmeHa ckopocts 10 M/c, HampaBieHHas BBEpPX BJIOJIb
iockoctu? KakoBa OyseT CKOpOCTh Teja, KOT/ia OHO BEPHETCS B HI)KHIOI MUCXOJIHYIO TOUKY
CBOEIr'0 ABVHKEHUS?

DK3AMEHAIIMOHHBII BUJIET Ne 30

1. YpaBHeHHe OBMKEHHUS CHCTEMBbl MaTepHalbHbIX ToueK. LleHTp macc. Teopema O ABUKEHHH
LIEHTpa Macc.

2. HeunepuuanpHble CHCTEMBI OTCUETA, ABIDKYIIHECS MPSIMOIMHEHHO-MOCTyNaTenbHO.  CHITBI
uHepIH. AOGCOIIIOTHOE, IEPEHOCHOE U OTHOCHTEIBHOE TBH)KCHUSI.

3. 3apaua. TOHKUI OHOPOAHBIN CTEPKEHD JJINHOM { moxer BpalaThCsl BOKPYI TOPU30HTAIBHON
ocu, mpoxojsieil yepes koHel crepxkHsa. Crepxenb oTknoHmmu Ha 90° oT monoxkenus
paBHOBeCHsT M OTHYCTWIM. OIpeneiauTb CKOpOCTb V HMXKHErO0 KOHLA CTEPXKHS B MOMEHT
IIPOXO0KICHHUSI ITOJI0KEHHSI PABHOBECHSL.

6. MeToauyeckue MaTepuaJibl, ONpe/e/siioliue npoueaypy oleHnBaHus 3HAHUI, YMEeHU,

HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

MaxkcumanbHas cymma (100 6amioB), HabupaeMasi CTYJ€HTOM IO JUCIHUIUIMHE BKIIOYAET
JIBE COCTaBJISIOLIHE:

nepBasi COCTaBJIAIOIIAs — OLEHKA PEryJIsIPHOCTH, CBOEBPEMEHHOCTHU 1 Kau€CTBA BBIOJIHEHUS
CTYyJICHTOM Y4YeOHOM paldOThl MO M3YYCHHIO JUCHUUIUIMHBI B TEUCHHE TIEPHOJa H3yUEHUS
JTUCITUIIMHBL (CEeMEeCTpa, UM HECKOIbKHX ceMecTpoB) (cymma — He Oonee 70 OamnioB). bammsi,
XapaKTEepPU3YIOIIUEe YCIeBAEMOCTh CTYICHTA MO AUCIUIUIMHE, HAOUPAIOTCS MM B TEUYCHHE BCETO
nepuoaa 00y4eHus 3a U3y4eHHE OTACTbHBIX TEM U BHITIOJHEHHE OTAETbHBIX BUAOB PalboT.

BTOpasi COCTaBJISIONIAs — OIIEHKAa 3HAHWM CTyJEHTa IO pe3yibTaTaM MPOMEXKYTOUHON
attecranuu (He 6onee 30 —6ansoB).

OO6mmit Gamn TeKymero U pyOeKHOTO KOHTPOJISA CKJIAIBIBACTCS W3 COCTABJISIOINIUX,
yka3aHHbIX B «[lonoxkenun o peditunroBoit cucreme KBI'Y». B Teuenme yueGHOro mporecca
CTYJICHT 00s13aH OTYHUTATHCS MO TEOPETUUYECKOMY MaTEPHATY M MPAKTUICCKUM 3aHSITHSIM: OTPOCHI,
WHAWBUAYalIbHbIE 3a/1aHus. (TIO KeJlaHUI0 aBTOpa IPH HEOOXOIUMOCTH)

OO6mmit Oamur TeKymero W pyOeKHOrOo KOHTPOJS CKIAIBIBACTCS W3  CIEIYIOIIUX
COCTABJISIFOLIUX MPUITOKEHUE 2.

Llenvto npomesrcymounvix ammecmayuii 10 JUCUUIIINHE SIBJISETCS OLICHKA KauecTBa
OCBOCHUS AUCIUILTUHBI 00yUatOIIUMUCS.

Kpumepuu oyenku xauecmea oceoenusn oucyunaunst (Ilpunoscenue 3)

Kputepuem oneHkd ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH B paMKax ydueOHOU
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JUCLUIIIIMHBI SIBJISIETCS DK3aMEH.

B nmepuon mNoOAroToBKM K 9K3aMEHY CTYIEHThl BHOBb oOpaimaiorcs K  yueOHo-
METOANYECKOMY MaTepuaily U 3aKpEIUIOT IPOMEKYTOUHBIE 3HAHMUSL.

[ToaroroBka oOy4aroiierocs K 9k3aMeHy BKIIIOUAET TPU dTara:

—  caMmocTofATeNbHas paboTa B TEUYCHUE CEMECTPa;

—  HEINOCPEACTBEHHAas MOATrOTOBKA B THU, IPEALIECTBYIOLIME FK3aMEHY 110 TEMaM Kypca;

— MOATOTOBKA K OTBETY Ha 3K3aMEHALMOHHBIE BOIIPOCHI.

[Ipy moAroToBke K HSK3aMEHY OOYYaIOLIUMCS IIeJIeCO00pa3HO HCIOJB30BaTh MaTepuaibl
JEKIHA, y4eOHO-METOJIMYECKHE KOMIUIEKCHl, HOPMAaTHBHBIC JOKYMEHTBHI, OCHOBHYIO U
JOTIOJIHUTEIbHYIO JINTEPATYDPY.

Ha sk3ameH BbIHOCHTCS Marepuaid B oObeMe, IPEAyCMOTPEHHOM paboueil mporpammoit
yueOHOM TUCIUILIMHBI 32 CeMeCTp. DK3aMeH MPOBOAUTCS B MUCbMEHHOM / yCTHOM (opme.

[Ipyn mpoBeneHUM SK3aMeHa B MHCHbMEHHOW (YCTHOH) (hopMe BemyIWil MpernojaBaTellb
COCTaBJISIeT 9K3aMEHAI[MOHHbIE OWJIEThI, KOTOPbIE MOTYT BKJIIOYaTh B ceOs: TECTOBBIC 3a/IaHUS;
TEOPETHUYECKUE BONIPOCHI; 3aJauu WM curyauud. DopMynMpOBKa TEOPETUYECKHUX 3aJaHHUU
coBmajzaeT ¢ (QOpPMYIUPOBKOW TMepeyHs BOMPOCOB Ha HK3aMEH, JOBEJCHHBIX O CBEACHUA
cryaenToB. Comep)kaHue BOIIPOCOB OJHOTO OMJIETa OTHOCUTCS K PAa3JIMYHBIM pa3zesiaM MporpaMMbl
¢ TeM, 4TOOBI O0JIee MOJIHO OXBAaTUTh MaTepuall yueOHON AUCIUILINHBL.

B ayautopun, rae npoBOAMTCS YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO HAXOIUTHCA HE
Oosee ecsATH CTYACHTOB Ha OJHOTrO mpemnojaBatens. Ha moaroroBky oTBera Ha OWUIIET OTBOAUTCS
40 MUHYT.

[Ipu npoBeneHnr TUCHMEHHOTO 3aueTa Ha paboTy oTBOAUTCS 10 60 MUHYT.

Pe3ynbTar yCTHOrO MM MUCBMEHHOTO 3K3aMEeHa BhIpa)kaeTcsl OaJuIaMH.

Tunossle 3ananus, obecnednBatonie Gopmuposanue komnereHuuu OIIK-3 npencraBieHsl
B Tabaune 7.

Taonuya 7. Pezynomamol 0c60enus yuedHoil OUCYUNIUHDL, ROONEHCaAUiUe NPOBEPKe

Buo OUCHOYHO20 mamepuana,

Pe3ynbmambt o6yuenuﬂ OCHOGHble nokaszamenu OyeHKuUu 06ecneuuealo ue ¢0 MUDOGANILE
(Komnemenyuu) pe3ynbmamos ooyueHus “ PMUP
Komnemenyuu
OIIK-1.1 - Cnocoben 3name:
IPUMEHATH 6a30BbIE 3HAHMS OCHOBHBIC IIOHATHS, 3aKOHbI H | THIIOBBIE OLICHOYHBIE MATEPUAIIBI
9

Mozmenu  anreOpel, TreoMerpuw, | ALL YCTHOTO ompoca (pasoen

IOJIYYCHHELIC B obnactu 5.1.3);
u HIIMAJIIBHOTO HUCYHUCIeHus, | 2-1-2/
MaTEeMaTHYECKUX U (UIIH) AHGHEPEHIHMATEHOTO HC o CHCHI, TECTOBBIC 3aIaHUS  (paszoen
MEXaHUKH, MOJICKYJISIPHON (hU3UKH

CCTCCTBCHHbBIX HAYK 5.14.);
U DBJICKTpOMArHeTu3Ma B paMKax
TUIIOBBIE OLICHOYHBIE MAaTEPUAIIBI K

LIKOJILHOrO Kypca. 9K3aMeHy (pazden 5.3.)
TeopeTnyeckrie OCHOBbI MEXAHUKH,

TeOpuu  KojeOaHWUs W  BOJH,
MOJIEKYJIIPHOU ¢bn3ukn
(TepMOIUHAMUKH u
CTaTHCTUYECKOMH ¢buznkn).
TeopeTnyueckre OCHOBBI U MOJIEIHN
MEXaHUKU 51 MOJIEKYJIIPHOM
(U3UKH, METOBI TEOPETUIESCKOTO
u 9KCIEPUMEHTAJIEHOTO
HCCIIEA0BAHUN MEXaHUKH u
MOJICKYJISIPHON (DU3HKH.

Ymemns: TunoBble OLIEHOYHBIE MAaTEPUAIIBI
Pemrate MaTeMaTHueCKHe 3aJaud | Ul yCTHOTO Onpoca (pasoen
YPOBHSI HIKOJILHOTO Kypca. 5.1.3);

IloHnMaTh, W3maraTh  OasoByio | TSCTOBBIC 3alaHus  (pasoer
o0IIeHaYYHY0 HHPOPMAIIHIO 5.1.4.);

THUIIOBBIC OICHOYHBIC MAaTEPHUAJIbI K
[Tonw3oBaThCs TEOPETUYECKUMU

9K3aMeHy (pazden 5.3.);
OCHOBaMH, OCHOBHBIMH
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IIOHATHAMM, 3aKOHAMH U MOACTISIMHA

obmelt Qum3ukm (MEXaHUKH W
MOJIEKYJISIPHON (PU3HKH).

Kputnueckn aHaJM3UPOBAThH
06a30ByI0 o0mepu3nIecKyIo
nHOopMaImio, TTOJTB30BATHCS
TEOPETUUCCKUMHU OCHOBAaMH,

3aKOHaMU W MOJeNsIMH (PH3MKH Ha
YPOBHE IIKOJIBHOIO Kypca.

MIPUMEPHBIC TEMBI pedepaToB
(paszoen 5.1.1);

Bnaoemw:

Merononorued peumieHus  3anay
HIKOJIBHOTO Kypca MaTeMaTUKd U
¢u3uku. HaBeikamu npoeneHus
(dbu3uIecKoro HCCIICIOBAHNA,
pemienns  (U3MYECKUX 33724,
NPOBENEHUsI  JKCIIEPUMEHTAa U
00paboOTKN  DKCIICPUMEHTATBHBIX
JaHHBIX B obnactu oOmieil pusuku
(MEXaHUKH ¥ MOJICKYJISIPHOH
(¢u3MKH), Ha YPOBHE IIKOJBHOTO
J1a00PAaTOPHOTO MPAKTUKYMA.
duznyecKkuMu u
MaTeMaTHYeCKHUMU METOAaMHU
00paboTku u aHanm3a
uHpOpMauK B obOnacTh oOuien
¢buznKn (MexaHUKHN u
MOJIEKYJIIpHOU (PU3MKH) HA YPOBHE
HIKOJIBHOTO Kypca.

Tumossre 3amaun (pazgen 5.1.2),
TECTOBBIC 3aIaHUS  (paszodei
5.14.);

THUIIOBBIC OICHOYHBIC MaTE€pHaJIbl K

9K3aMeHy (paszoen 5.3.)

OIIK-1.2 Criocoben 3HaTh Cm.m.1
HCII0JIb30BaTh IPU PELLICHUU DneMeHTapHbIe MaTeMaTHKy U
npodeccnoHanbHbIX 3a7a4 ¢buszuky B 00bEME MHIKOJIBHOTO
3HAHUS, TIOJy4YCHHBIC B Kypca
o0jacTu MaTeMaTHYECKHUX U YmeThb Cm.m. 1
(W1M) eCTeCTBEHHBIX HAyK Ucnonp3oBath 3HaHUS
AIIEMEHTAPHBIX MaTEeMaTHKU H
Gbu3MKM U1 peleHus 3a1ad Ha
YpOBHE IIKOJIBHOTO Kypca H
NPUMEHITh WX TIPH PEIICHUH
npoecCHOHANBHBIX 3a7a4
Braners Cm.m. 1
MeTtononorueit perieHus 3agad
Ha YypOBHE HIKOJBHOTO Kypca
AIIEMEHTAPHBIX MaTEeMaTHKU H
GU3MKM W TPUMEHATH e TpHu
pelieHnn  MpoQeCcCUOHANBHBIX
3aja4
OIIK-1.3 CniocobeH BoIOMpaTh | 3HATH Cm.m. 1
(du3HYecKre MOJICTH U METOIbI | Bo3MOXKHBIE  THIBI  MOJENeH
pelieHus 3aaaq MIPUPOIHBIX SIBIICHUH,
npodeccroHanbHOM JOCTYIHbBIE Ha yYpOBHE
JeSTeIbHOCTH IIKOJILHOTO Kypca MaTeMaTUKH

U (QU3MKU TOPUTOJHBIE IS
pelieHus 3a1a4y
poeCCHOHATBHON
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JCATCIIbHOCTH

JEKIIMOHHBIX W CEMUHAapCKhe
3aHATUA  TO  MpOrpaMMam
POoeCCHOHAIBHOTO  O0yYEHHS
dbusnke, ¢ y4eToM  ypOBHS
MOJATOTOBKH W TICHXOJIOTHIO
ayJUTOpUH, BKITIOUast
IIKOJIbHBIA YPOBEHb

Ymerp Cm.m. 1
Bri6upath SIBJICHUS u
BO3MOXXHBIE  THUIIBI  MOJIENICH
MPUPOIHBIX SIBIICHUM,
JIOCTYITHBIC Ha YpOBHE
Cwm.11. I mKoapHOTO Kypca
MaTeMaTUKHU u bu3uKu
MPUTOJIHBIC JIJISl PELIeHUs 3a1au
npodecCHOHATBLHOM
JIESITEIbHOCTH
Bnanets Cm.m. 1
MeTtonomoruen MOCTPOECHUSA
MOJEJIE NPUPOJHBIX SIBICHUH,
JOCTYIHbBIE Ha yYpOBHE
IIKOJILHOTO Kypca MaTeMaTUKH
U (QU3MKU TOPUTOJHBIE  AJIA
pereHus 3a1a4
npodeccuoHanbHOM
JIESITCIIbHOCTH
[TIKC-3.2 Cnocoben 3HaTh Cm.m. 1
TUTAHUPOBATH JICKIIMOHHBIE U MeTtoauky TUTAHUPOBAHMS
CEMHHApPCKUE 3aHSTHS 110 JEKIMOHHBIX W CEMHUHAPCKUX
porpaMMam 3aHATHA 10  MPOrpaMMam
PO eCCHOHAIBHOTO npodeccuoHanbsHOro 00yueHus
oO0y4yeHus ¢u3uKe, C y4eroM | pU3UKE, C  y4ETOM  YPOBHs
YPOBHS IOJITOTOBKU U MOATOTOBKM M TICHUXOJIOTHH
TICUXOJIOTHIO ayJUTOPHH ayJIMTOPUH, BKIIFOYAs METOJHUKY
MpernojaBaHusl  3JIEMEHTApHOM
(U3UKY U MaTEMaTHUKHU
YMerb Cm.m. 1
TUTAHUPOBATh  JICKIIMOHHBIE H
CEMHUHApCKHE  3aHATHS 1O
porpaMMam
npodeccHoHanBpHOTO 00yueHus
¢uszuke, ¢ y4eToM  ypOBHS
MOATOTOBKM M TICUXOJIOTHH
ayJIMTOPUU TIKOJHLHOTO YPOBHS
MOJITOTOBKH
Braners Cm.m. 1
Meroaukon [UIAHUPOBAHUS

Takum 06pa30M, BBIIIOJIHCHHUEC THUIIOBBIX 3aI[aHPII>'I,

NpCACTABJICHHBIX B pPa3acic 5

«O11eHOYHbIE MaTepUabl U TEKYIIET0 U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM
aTTeCTalluu» MO3BOJIUT KPUTHUYHO, OLEHHUTh CIIOCOOHOCTHh HCIIOJIBb30BaTh 0a30BbIE TEOPETUUECKUE
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3HaHUS (QYHAAMEHTAIBHBIX pa3fesioB oOmed U TEeOpeTHUecKOM (U3MKM Ui  peleHHs
npodeccCHOHANIBHBIX 3a/1a4 MPETOIaBaHNs JIEMEHTAPHOW (U3UKY B MIKOJIAX U KOJJIEDKAX.

7 YueOHO-MeTOANMYECKOE o0ecIeueHue TUCIUTIINHBI

7.1. HopmamusHno-3axonooamenvhvle akmol
ITpuka3z Munob6puayku Poccutickoit @eneparuu 7 aBrycta 2020 r. Ne 891, 3apeructpupoBaH B
Muntocte PO 24 aprycra 2020 r., peructpaunoHsabiii Ne 59412.

7.2. Ocnognas rumepamypa

1. dmutrpueBa E.W. ®dusuka [DnekTpoHHBIH pecypc|: ydeOHoe mocobue/ JmutpueBa E.M.—
DJIeKTPOH. TEeKCTOBbIe AaHHble.— CaparoB: A# Ilu Dp Memma, 2021.— 143 c.— Pexum
nocryna: http://www.iprbookshop.ru/79822. html.— 9BC «IPRbooks»

2. ITapmakoB A.H. ®usuka B 3amayax. MexaHuka [DIeKTpOHHBIH pecypc]: ydeObHoe mocodue/
[TapuakoB A.H.— OnexTpoH. TekcToBble faHHble.— CaparoB: Ail [lu Ap Meaua, 2021.— 223
c.— Pexxum nocryma: http://www.iprbookshop.ru/86465.html.— DbC «IPRbooks»

3. Iopromkun A.Il. Maremaruka [DaeKTpoHHBIH pecypc]: yueOHoe mocobue/ 'opromkun A.I1.—
ONeKTpoH. TeKkcToBble naHHble.— CapatoB: Al Ilu Op Meamua, 2021.— 824 c.— Pexum
nocrymna: http://www.iprbookshop.ru/83654.html.— DBC «IPRbooks»

4. Mexanuka. OcnoBHbie 3akoHbI/U.E. Uponos.-10-e uzn.-M.: Jlaboparopust 3nanuit, 2010.-309 c.:
wi. Texanueckuit yH-T. O0mmas pusuka. www/studentlibrary.ru

5. Upomo WU.E. 3agauum mo obmed ¢usuke: yd. mocodb. Jns By3oB. 8-e u3a.-M.:. BUHOM.
Jlab6opatopust 3nanuii. 2010.-431 c. www/studentlibrary.ru

6. I'un36ypr B.JL., JleBun JI.M., PabunoBuu M.C., CuByxun /I.B. C6. 3agau no obuiemy Kypcy
¢usuku. B 5 1. Ku. V. Aromuas ¢usmka. @m3uka sapa u snemeHTtapHbix dactui/Ilox pen.
J.B.CuByxuHa.-5-e u3z., crep.-M.: ®DUSMATIINUT; Jlansp, 2006.-184 c. www/studentlibrary.ru

7. Mexanuka. Metozsl pamienus 3agad: yd.nmocodue /B.B. [Tokposckuii.-M.: JlabopaTopust 3HaHUIA,
2012.-253 c.: un. www/studentlibrary.ru

8. MscuukoB C.II., Ocanosa T.H. IToco6ue no ¢usuxe. M.: Beicmas mkona, 1981r. 390c.

9. Hpomos M.E. 3amaun mno oOmel ¢usuke: yd. mnocob. Jus By30B. 8- uU3MI.-
M.:BMHOM.JIaGopatopus 3uanuit. 2010.-431 c. www/studentlibrary.ru

10. benonyukun B.E., 3aukun J[.A., Hunentokx FO.M. Kypc o0mieii ¢pusznku.OcHoBbI Gpu3uku.yYueO.
nocobue: ans By3oB. B2 1. T.2. KBantoBasg u craructuueckas ¢usuka. Tepmoannamuka /Ilon
pen. FO.M. nuneHnroka.-2-e n3a.,ucnp.-M.: DUIMATIIUT, 2007.-608 c¢. www/studentlibrary.ru.

11. CuByxun /[.B. O0muit kypc ¢pusuku: Yue6.nmocodue: [ns By3oB. B 5 1. T.1. Mexanuxka. T.2.
TepMoauHaMuKka U MOJeKyispHas (usmka.-5-e usf., ucnp.-M.: GDUMATIIUT, 2006.-544 c.
www/studentlibrary.ru

12. N.E. Uponos. dusuka makpocucreM. OCHOBHbIE 3aKOHBI: yuyeOHoe mocoOue.-4y u3n.-M.:
BMHOM. Jla6opatopus 3uanui, 2009.-207 c. www/studentlibrary.ru

13. MonekynspHas ¢uszuka u TepMmoauHamuka.-M.: OUMATIIUT, 2005. -208 c.

www/studentlibrary.ru.

14. Ile63yxoBa N.I'., AnekoB A.M., Jlenxos I'.B. MonekynspHas ¢usuka. 3agauHUK-TPAaKTUKYM
no obmieit ¢pusuke. Yacte 1. Yuebnoe nocodue - Hanpunk: KbI'Y, 2012. — 79 c.

15. [e63yxosa WN.I'., Hlanme C.T. JlaGopaTOpHbIi HPAKTUKYM IO MOJIEKYJSIPHON (U3HKe.
Yuebnoe nocodue, Hampuuk: KBI'Y, 1999. — 109 c.

16 . Ile6zyxoa WN.I'., ApxectoB P.X. MonekynspHast ¢usuka. JlabopaTopHbii HPaKTUKYM.
VYyeOnoe nocobue - Hanpuuk: KBI'Y. 2008. — 124 c.
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7.2. lonoTHUTeIbLHAS JUTEpaTypa:

1. 3epnoB B.JI. Korcnekr nekuuu mo ¢usuke. Yacte 1.- Mocksa: TOHTH, 1926.
http://www.knigafund.ru/books/106038

2. 3epuoB B.Jl. Koncnekt nekuun no ¢gusuke. Yacts 2.- Mocksa: TOHTU, 1926.
http://www.knigafund.ru/books/106038

3. CuByxun [1.B. OOmmwmii kypc ¢usuku: yd.mocodue ais By3oB.B 5 Tomax. -4-e m3a., Mockaa:

OU3MATIINT: uza-so MOTU, Mocksa, 2005. 560 c. http://www.knigafund.ru/books/106038

. ®etiaman P. u np. deliHMaHOBCKUE JeKIUHU 110 ¢usnke. M.: Mup. 1977.

. Kurrens Y., Haiit V., Pyaepman M. Mexanuka. M.: Hayka. 1983.

. ITonb P.B. Mexanuka, akycTuka v yuenue o termiore. M.: Hayka. 1971.

. CaBenbeB U.B. Kypc pusuku. T. 1-2. M.: Hayka. 1986.

. HoBonBopckas E.M., JImutpue 3.M. Meronuka mpoBeICHUS YIIPAXKHEHHH 10 (PU3HKE BO BTY3E.

M.: BIII. 1981.

9. Uponos N.E. OcHoBbl mexanuku. M.: Hayka. 1981.

10.Tpodumona T. U. Kypc ¢uzuku. T.1. M.: Beiciias mkomna. 2003.

11. T'uneB A.A. [IpakTuky™m 1o penieHuro 3aga4d B Texunueckom By3se. C.-I16.: Jlans. 2008.

12. PermkeBuu A.I1. @usuka. 3amaunuk 10-11 k. M., «ZIpoday, 2000r., 204 c.

Kukounn A K., Kukoun 1.K. Monekynsapnas ¢pusuxa. M. Hayka. 1976.

13. MatBeeB A. H. MonekymnspHas ¢usuka. M.: Beicmas mkona. 1987.

14. Tunzoypr BJL., Jlesun JI.M., CuByxun J1.B., SIxosieB U A. (Ilox pen. I.B. CuByxuna).
COopHuKk 3a1a4 1o obmiemy Kypey pusuku. TepMoanHaMuka U MOJICKYIsipHast pu3uka. M.
Hayxka, 1988.

15. YeptoB A.I'., BopoOreB A.A. 3agaunuk 1o gusuke yaedHoe mocodue 4-oe n3nanue M.:
Bricmras mikona,1981.

16. @. Peii. Cratuctuueckas ¢usuka. bepkneeBckuii kypc ¢puzuxu. T.5.M.: Hayka, 1986.

17. P.®eiinman, Plleiiton, M.Conpc. @eitnmaHoBckue neknuu o ¢gusmke. Boin.4. Kuneruka.
Temtora. 3Byk. M. Mup.1977.

19. Kacannposa O.H., Matsees A.H., [Tonos B.B. /mox o0miei#t pen. A.H. MaTtseeBa. Meroauka
pelieHus 3a1a4 1o MoJeKyasipHon ¢pusuke. M.: uzn-so MI'Y. 1982.

20. PeiBkuH A.A. n n1p. CnpaBo4yHuk 1o Matematuke. M3n-so «Bsicmas mkona», M. 1975r., 554c¢.

21. Jlo6ontox B.A., Psbomanka K.I1., [Hynmumosa O.M. CrpaBouyHuK 1O 3J€MEHTapHOU (U3HKe.
N3n-Bo: «Haykosa nymka». Kues, 1975r. 448c.

22. boncyn A.U., I'ansxkesnu b.K. ®u3nka B 3Kk3aMeHAIIMOHHBIX BOIpocax U oTBeTax. M., Alipuc
Ponsd, 1997r., 319 c.
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7.4. Ilepuoouueckue uzoanus (2azema, 6eCmHUK, OOJLIEMeNb, HCYPHAT)
OTaenpHBIC CTATHU 10 JAHHOW JTUCIUTUIMHE OMYOJIMKOBAHBI B PA3IMYHBIX (PU3NICCKUX KypHAIAX.

7.5. Humepuem-pecypcol
http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru

http://lib.kbsu.ru
http://www.scopus.com
http://www.isiknowledge.com/
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

061/1/;1/!6 uH@OpMaI/;MOHHble, Cnpaeo4Hble U NOUCKOBbLE.!

I.

CnpaBounas mpaBoBas cuctema «I'apanT». URL: http://www.garant.ru.

2. Cnpapounas npaBoBas cucrema «Koncynbrantliroc». URL: http://www. consultant.ru

HepequL AKTYAJbHbBIX 3JICKTPOHHBLIX I/IH(l)OpMaI[I/IOHHLIX 0a3 JAHHBIX, K

KOTOPBIM o0ecnedeH gocrtyn nmosab3oBareiasim KbI'Y (2021-2022 yu.r.)

Nen/ | HammenoBa Kpatkas Anpec caiita HaunmenoBanue Ycaosus
n HHUe XapaKTepHCTUKA OpraHu3auMm- AOCTYIA
3J1eKTPOHHO BJIa/leJIbLA;
ro pecypca PEKBU3HTHI
J0Tr0BOpa
1., «Webof ITonmmuremaTnueckas http://www.isikno Komnanwus Hoctym mo 1P-
Science» pedepaTtuBHO- wledge.com/ Thomson anpecam
(WOS) ouomuorpaduyueckas u Reuters KbI'Y
HayKOMeTpHYecKast Cy0amnueH3noH
0a3a JaHHBIX, B HbIii 10roBOp
KOTOPOi Ne WoS/592 ot
UHJEKCUPYIOTCS 05.09.2019 r.
okoio 12,5 AKTHBEH 10
TBIC. )KYPHAJIOB 31.12.2021r.
2.| Sciverse PedeparuBnas u WznatenscrBo | [ocrtym mo IP-
Scopus aHamMTHYecKas 0aza http://www.scopu | «Elsevier. Hayka aapecam
W31aTeNbCTBA | JaHHBIX, COAEpKanas s.com U TEXHOJIOTHUI KbI'Y
«DIB3€eBUp. 21.000 Cy0/u1eH310H
Hayka u peLeH3UPYyEeMbIX HBIii 10roBOp
TexHojorumw» | xKypHanos; 100.000 Ne Scopus/592
KHUT; 370 KHIOKHBIN ot 05.09.2019 r.
cepuid AKTHUBEH 10
(TIpoomKarOIIHIXCSI 31.12.2021r.
W3/IaHHH );
6,8 MIIH.
JIOKJIaJI0B U3 TPYOB
KoH(hepeHui
3., Hayunas Onektp. bubnmoreka http://elibrary.ru 000 «HOb» [Tonuprit
3JeKTPOHHA | HAyYHBIX MyOJIUKAIHN JOCTYT
| - okouso 4000
0ubamoTeka | MHOCTpaHHBIX U 3900
(HOBb OTEYECTBEHHBIX
POON) Hay4HBIX XypHAJIOB,
pedepats

nyonmkanuii 20 ThiC.
JKYPHAJIOB, & TAKXKE
omnucanus 1,5 miH.
3apyOeKHBIX U
pOCCHUMCKUX
nuccepTanuii; 2800
pocc. )KypHaJIoB Ha
0e3B03ME3THOM
OCHOBE
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

baza HammonansHas http://elibrary.ru 000 «HOb» ABTOpH30BaH
JAHHBIX nH(pOPMAITHOHHO- JIu11eH3nOHHBIN HBIW JTOCTYTI.
Science aHaMUTHYeCKast JOTOBOP [o3Bonser
Index CHCTEMa, Science Index JIOIIOJIHATD U
(PHUHIL) AKKyMYJIUPYIOLIas NeSIO-741/2021 YTOYHSTH
0oree 6 MIJUTMOHOB ot 12.07.2021 r. CBEJICHUS O
myOIMKai AKTHUBEH 10 MyOIMKALISIX
POCCUHCKHX aBTOPOB, 01.08.2022r. YUEHBIX
a TakKe HHHOPMATIHIO KBI'Y,
00 MX IUTHPOBAHUH MMCIOLINXCS B
u3 6onee 4500 PUHI]
POCCHUMCKUX
KYPHAJIOB.
9BC 13800 u3nanuit no http://www.studm 000 [onuerit
«KoHcyabTa | BceM 00macTsIM edlib.ru «lTomurexpecypce JIOCTYII
HT 3HAHUM, http://www.medc » (perucTparus
CTYJAEeHTa» | BKIIO4aeT Oojee ollegelib.ru (r. Mockaa) o IP-agpecam
gem 12000 yueGHHKOB Jorosop KBI'Y)
1 y4eOHBIX TocoOui Ne310CJ1/08-
s BO u CIIO, 864 2021
HalMEHOBaHMMA O130.09.2021 1.
)KypHauoB u 917 AKTHUBEH 10
MOHOTpaduii. 30.09.2022r.
.| «Quexrponn | Komnexnus http://www.studm 000 [onuprit
ast «Menununa (BO) edlib.ru «ITomurexpecypc JIOCTYTI
ouoanoreka | I'OOTAP-Menua. » (peructparnus
Texuumdeckor | Books in English (r. Mockga) o IP-agpecam
0 By3a» (xHHUTH Ha Horosop KBI'Y)
(OBC AHIJIMHACKOM SI3BIKE)» Ne288CJ1/04-
«Koncyabra 2021
HT 0120.04.2021 1.
CTYAEHTA) AKTHBEH J10
20.04.2022r.
IBC OnexTpoHHBIC Bepcuu | https://e.lanbook. 000 «3BC [TomHbrit
«Jlanb» KHUT BEIYIINX com/ JIAHb» (r. JOCTYII
U3JaTeNbCTB YUeOHOH CaHkT- (peructpanus
Y HAyIHOH [eTepOypr) o [P-ampecam
JIUTEPaTypHI (B TOM Jorosop KbI'Y)
qucie Nel12EI1/223
YHUBEPCUTETCKHUX o1 09.02.2021 r.
W31aTeILCTB), TaK U AKTHUBEH 110
3JIEKTPOHHBIE BEPCUU 28.02.2022r.
MEPUOTUIECKUX
HU3JaHUM 110
Pa3IUYHBIM 00JIaCTSIM
3HaHUIL.
Hamuonann | OO0beauHEHHBIH https://u30.pd OI'BY Hocrym ¢
Hasl 3JIEKTPOHHBIN KaTauor «Poccuiickas 3IIEKTPOHHOTO
3J1eKTPOHHA | (POHIOB POCCHICKUX TOCYIapCTBEHHa | YHUTAJIbHOTO
A OUOINOTEK, s1 OMOIMOTEKA» 3aja
OmosmoTeKka | coaepKamui Horosop OuOIHOTEKH
PI'b 4 331 542 Nel01/HDB/166 KBI'Y
3JIEKTPOHHBIX 6-11 oT
JIOKyMEHTOB 10.09.2020r.
00pa30BaTeIbHOTO U Cpoxom Ha 5
HAYYHOr'0 XapakTepa JeT
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0 Pa3IUYHBIM
OTpacJisiM 3HaHUHN

9. 9BC 107831 myGnukaruii, http://iprbooksho 000 «Aii In [omHprit
«IPRbooks» | B T.u.: 19071 — p.ru/ Op Meaua» JIOCTYT

y4eOHBIX H3/IaHUH, (r. CaparoB) (perucTparus
6746 — Hay4YHBIX Hdorosop o [P-anpecam
n3naunwnii, 700 Ne7821/21 KBI'Y)
KoJIIeKIui, 343 ot 02.04.2021 r.
xypHana BAK, 2085 AKTHBEH 70
ayAUOU3JaHUMN. 02.04.2022r.

1( 9BC OnexktpoHHble Bepcun | https://www.bibli 000 [MomHerit
«lOpaiit» | yueOHOI U Hay4HOI o-online.ru/ «DIEeKTPOHHOE JOCTYTI
aas CITIO | nmureparypsl U3J1aTEIbCTBO (peructpanus

W3/IaTeNIbCTB FOPAUT» (r. no [P-anpecam
«Opaiit» g CI1O u Mocksa) KbI'Y)
3JIEKTPOHHBIE BEPCUU Jorosop

MEPUOANYECKUX Nel192/EII-223

U3IaHUU 110 0129.10.2021 1.

pa3nuYHbIM 00IaCTIM AKTHUBEH 10

3HAHUU. 31.10.2022 r.

11 Polpred.com | O630p CMU Poccun u | http://polpred.co | OOO «Ilonmpen | Hoctyn mo IP-

. HoBoctn. | 3apyOexsbs. [Tonnbie m CIIPaBOYHHKI azpecam
00630p TEKCTHI + aHAJIMTHUKA be3Bo3zmesgHO KbI'Y
CMMU. u3 600 uznanumii mo 53 (6e3
Poccusi n OTpacisiM ouIHaIHLHOTO
3apy0exbe JIOTOBOPA)
12 Mpe3unentc | bonee 500 000 http://www.prlib.r OI'bY ABTOpH30BaH
Kas 3JIEKTPOHHBIX u «IIpesugenTcka | HBIH 1OCTYIl
OMoOJIMoTEKAa | TOKYMEHTOB I10 s OuOJIMOTEKA u3
um. b.H. ncropun OTEUYeCTBa, uMm. b.H. OuOIMOTEKH
Eabouna poccuiickoit Enprmunay (T. (ayn. Ne214)
roCyJapCTBEHHOCTH, CaHKT-
PYCCKOMY S3BIKY H [etepOypr)
paBy Cornamenne

ot 15.11.2016r.
Cpokom Ha 5
ner (c
JanpHemen
MTPOJIOHT AITHEH )

7.6. Memoouueckue ykazauus no npo8eoeHur0 pasiuiHblx y4eOHbIX 3aHAMUL, K KYPCOBOMY

NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOSAMENbHOU pabombl

MeTozmqecm/le YKa3aHUuA K JICKIHIUOHHBIM U MTPAKTHYC€CKUM 3aHATUAM
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http://www.prlib.ru/

B cucremy cpencrs oOydeHHs IUCHMIUIMHBI «OJEMEHTapHas (QHU3MKa M MaTeMaTHUKa»
BXOAAT YYEOHHMKH, Y4eOHBIE TOCOOMS, KypC JIEKIIMHA, NPOrpaMMHOE W KOMIIBIOTEPHOE
obecrieyeHue, o0OpasylolMe €AMHYI0 KOMILJIEKCHYIO Cpely, IO3BOJSIOUIYI0 JOCTHraTh
IIOCTaBJIEHHBIX Lieel 00ydYeHuUs.

OCHOBHBIE KOMIIOHEHTBI CUCTEMBI CPEJCTB 00Y4YEHUs JUCLUIUINHE: YUeOHUKH, yuyeOHble U yueOHO-
METOAMYECKHE ITOCOOMs IO paszenaM IUCHMILIMHBL. [Iporpammuble cpeacTBa A HOIJAEPKKU
IPENoJIaBaHusl, MCIOJb3yEMble B IIPOLECCE CaMOCTOSATENbHON pPabOThl CTYJIEHTOB, YyueOHOe
nporpaMMHoe oOecrieueHue (3EKTPOHHBIN YIeOHHK, KOMIBIOTEPHBIE TECTHI U JIp. ).

CpenctBa TeNeKOMMYHUKAMKA (B TMPOIECCE CAMOCTOSTENbHOW pabOThl CTYACHTOB),
o0ecreynBaroIue JTOCTYTHOCTh MH(OPMALUU JUIsI CTYJICHTOB, BOBJICYCHHOCTh HUX B ydeOHOE
B3aMMO/ICHCTBUE, UCIOJIb30BAaHUE pecypcoB JokaibHOU cetu KbI'Y u UHTepHer.

Kommbrotepable knaccel MHcTUTyTa (U3MKM M MaTeMaTHKH, JJIEKTPOHHBIC —3ajIbl
oubmmorexu u Muarepuer uentpa KBI'Y.

OpraHu3anMoOHHBIMM  (OpMaMK NPOBEIEHHUS ayJUTOPHBIX 3aHATHH IO JAUCUUIUIMHE
ABIIAIOTCA JICKLIUU, IPAKTUYECKUE 3aHATHUS.

OcHOBHas AUJIaKTUYECKas LeNb JIEKUUU - (POPMUPOBAHHE OPUEHTHPOBOYHOM OCHOBBI IS
HOCJIEIYIOEr0 YCBOEHHUS CTYJEHTaMH Y4eOHOro marepuana. JIeKkuus BBIIOJHIET Hay4dHbIE,
BOCIIUTATEIbHBIE W  MHPOBO33pEHYECKHE  (YHKIMH, SBISETCA  METOJOJOTMYECKOM U
OpPraHU3alMOHHONW OCHOBOM JUIsI CaMOCTOATENIBHBIX 3aHATHH, PACKPBIBACT NOHATUHHBIM anmapar
JUCLUIUIMHBI, MPOOJEeMbI, JIOTUKY, JAa€T LEJIbHOE IpPEJICTaBICHUE O IpeaMeTe, MOKa3blBas €ro
MECTO B CHCTEME HAayKH, CBSI3b C POJICTBEHHBIMU AUCLUMILUIMHAMH, BO30YXKIAeT HHTEpPEC K
peIMeTy, pa3BUBaeT NpOPeCCHOHATbHbIE HHTEPECHI.

CopnepxaHue JEKIUU YCTAHABIMBAETCS HAa OCHOBE paboyell MporpamMmbl IHCHUIUIMHBIL.
KonkpeTHoe conepikaHue JEKUUI BKJIIOYAeT OCBEIICHHWE 3a/lad, METOJOB U YCIIEXOB HayKH,
OCBEILEHUE IyTeH HAy4YHBIX W3BICKAHUM, aHAJIN3 UCTOPUYECKHUX SIBICHUH; KPUTUKY U HAY4YHYIO
OLICHKY COCTOSIHUSI TEOPUU U ITPAKTHKHU.

B nexkuusx npenojaBarenb, Hapsay C CUCTEMAaTHUYECKUM H3JIOKEHHEM (DyHIaMEHTaIbHBIX
OCHOB HayKH, BBICKa3bIBA€T CBOM HAay4HbIEC MJIEH, CBOE OTHOILCHUE K IPEIMETY H3YyYEHUs, CBOE
TBOPYECKOE MOHHMAaHHE €ro CYHIHOCTH M NEepCHeKTHB pa3BUTHA. [loAroroBka K JieKUuU TpeOyeT
CaMoro TIIATEJIbHOT0 0TOOpa MaTepHuasa, IPUBJICUEHHs SAPKUX U BBIPA3UTEIbHBIX NpUMEpoB. OT
JeKUUU TpedyeTcsl TakKe, 4ToObl OHa OyAuJia M HaIpaBisla CaMOCTOSITENIbHYIO MBICIUTEIbHYIO
JeSITENIbBHOCTh CTY/IEHTOB, (JOPMUpPOBaAIa UX MUPOBO33PEHHE.

Ha nexuuu ot npenopasarens TpeOyercs B AOMOJHEHUE K 3HAHUSAM U NPo(ecCHOHAIbHOMY
OIBITY IIUPOKAs JPYAUIMS, JIOTHKA apryMEHTAaIlMH, YBJICUCHHOCTh CBOEU O00JIaCThIO 3HAHUHM U
BHYTPEHHSS1 MOTPEOHOCTh 3a)Xeub €10 CBOUX MIIAIINUX KOJUIET - CTYACHTOB. A 3TO 3HAYUT, 4YTO
JIEKTOPY HEOOXO0IMMO BO3/I€CTBOBAThH HE TOJIBKO Ha pa3yM, HO U Ha UyBCTBa CBOMX CIIyIlIaTeNIeH.

Kaxnas nekuus TpeOyeT Takoro MocTpoeHusi, YTOObI CTYJEHThI MOIJIM KOHCIIEKTUPOBATh €€
B BUJE YETKO OIPaHUYECHHBIX, IIOCIEIOBATENBbHBIX M B3aUMOCBS3aHHBIX IOJIOXEHHUH, TE3UCOB C
BBIBOJAMU M 3aKJIIOYEHUSIMH. Bce oTAenbHbIE JIEKIMHU JIEKIMOHHOTO Kypca TpeOYIOT MO3TOMY
B3aMMOCBS3H, IOCIEN0BAaTEIILHOCTH U eAuHCTBA Lenu. CyIIECTBEHHO BAaKHOM SIBISIETCS CBA3b
JEKIIMOHHOT'O MaTepHaia ¢ IpyruMU KypcaMH U BUaMU 00y4yeHHs.

Ha BBOJHOHN JEKIMM yCTaHABIMBAETCS CBs3b JIGKIIMOHHOIO MarepHajia ¢ yueOHMKaMU U
yueOHbIMU TocoOMsiMH. DOpMa H3II0KEHHUS OINpPEAeseTcs] WHIUBUIYaIbHBIMU OCOOEHHOCTSIMH,
METOMYECKONW MOJArOTOBICHHOCTHIO, IMEIarornueckoi KanuuKanuend mpernojaBaTesis, a TaKxke
coJiep’KaHUEM U 3aJladyaMH JIEKIINH, HATMYMEM HATrJISIIHBIX TOCOOUH, CTETIEHbIO TTOATOTOBIEHHOCTH
cTyneHToB. Ha 3axmrounTenbHON JEKIMU MOJBOAST UTOTU pabOThl MO BCEMY KypCy, BHHUMaHHE
CTYJIEHTOB O0OpaljaloT Ha NPAKTHUYECKYI peall3alii0 TOJyYEeHHBIX 3HAHUM, pPEKOMEHAYIOT
JUTEpaTypy JUlsl JaIbHEUIEro N3y4eHus: pa3IMuHbIX IpoOsieM JaHHOH 00J1acTH HAYKH.

MeTtoanyecku JIeKIUs 10JKHA ObITh Ha COBPEMEHHOM YPOBHE HAayKH, UMETh 3aKOHYEHHBIN
XapakTep OCBELIEHHsI OMNpEeJeNeHHOM TeMbl, 00JaAaTh CHIJION JIOTMYECKOH apryMeHTaluw,
COJIEp/KaTh XOpOILIO MPOAYMaHHbIE WJUIIOCTPUPOBAHHBIE IPUMEPHI; JaBaTh HaIpaBICHUE IS
CaMOCTOSITENIbHOW paboThl CTYAECHTOB; OBITH JOCTYMHOH MJiIi BOCHPHUSATHS COOTBETCTBYIOIIEH
ayIUTOPHUEN.
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[Ton AOCTYMHOCTBIO  JIGKIIMM  TMOHUMAeTCss  OOpalieHne K  TPaHUIe  BBICIIUX
MHTEJUICKTYyAJIbHBIX BO3MOXHOCTEW CTYJIEHTOB. JIEKTOpPY HE ClelyeT OpPUEHTHUPOBATHCSA Kak Ha
c1a00 MOATOTOBJICHHBIX CTYICHTOB, TaK M Ha 0CO00 OJJapEHHBIX CTYAEHTOB. OpUEHTHPOM JOJKHBI
OBITH CTYICHTHI, YCIICBAIOIIUME IO JAHHOMY IIPEAMETY, NPEICTaBIAIONIME OCHOBHOH COCTaB
JIEKITUOHHBIX ITOTOKOB.

Ilemarormueckas 3 PEeKTUBHOCTh JIEKIIMH TI0 JIaHHOMY KypCY VYCHJIMBAeTCs Ha
MPaKTUYECKUX 3aHATHUSX.

[IpenonaBaTens N0MKEH TPOBOAUTH 3aHATUSA B MOATOTOBICHHOM 1711 3TOr0 ayautopur. OH
JIOJKEH OBITh IOATOTOBJICH K 3aHATHIO, HIMETh IIJIaH WJIM KOHCIIEKT JICKLIHMA.

B nexumoHHON ayguTOpHUM MpeEnojaBaTesib JOJDKEH MOJIb30BaThCS JOCKON ISl U3JIOAKEHUS
MaTepuaina, OMUCAHMS CXEM, PUCYHKOB, TaOiuil. [1o BO3MOXHOCTH HEOOXOIMMO HCIIOJH30BAHHE
HaIISITHBIX TIOCOOMH U ayanoBu3yaibHbIX cpeacts, MKT.

[IpenogaBaTens JOMKEH OBITH JpykemoOeH K crydeHTam. OH  JODKEH  OBITh
TpeOOBaTEeIbHBIM HE TOJIBKO K CTyJEHTaM, HO M K camMoMy cebe, TeM CaMbIM 3aBOCBBIBas Yy
CTYJICHTOB aBTOPUTET U YBAXKCHHUE.

Marepuan J0JDKEH JIOTHYECKH TOCJIEI0BATEIbHO M3JIaraTbCsli M COJIEPkKATh BJIEMEHTHI
HOBU3HBI. Peub JOKHA OBITh TPABWILHOW M TOYHOW. TeMI 4YTEHHs JICKIUU JIOJDKEH OBITh
€CTECTBEHHbIM. JIEKTOp MOJKEH MOMOYb CTYAEHTaM IOHSTh JIOTMKY HMOCTPOEHHS KOHKPETHOTO
y4eOHOr0 Marepuasa, BbIICIATh II1aBHOE U o0paliaTh BHUMaHHUE CTYJACHTOB Ha (PU3UYECKUN CMBICI
MOJTy4aeMBIX PE3yIbTaTOB U (U3UUYECKUX BETUUHH.

[IpenonaBatenb TOJKEH:

- MPEIOCTaBUTh CTYJEHTAM HCTOYHUKU JOMOJHUTENIbHON WH(OpPMALUU MO JUCHUIUIHHE.
Jluteparypy nenecooOpa3HO AEIUTh HA OCHOBHYIO U JOTIOJHUTEIBHYIO;

- IOOUIPATH BOMPOCHI OT CTYJEHTOB U TPAMOTHO OTBEYATh HA 3TH BOIPOCHI.

- paboTtaTh Haja YrIyOJI€eHHEM M 3aKpEIUICHHEM JIEKIIMOHHOTO MaTepHuaia, MOJydeHUEeM
CTyJIEHTaMH YMEHHI 1 HaBBIKOB, MPEAYCMOTPEHHBIX y4eOHON POrpaMMOii.

[lepeq Tem, Kak HayaTh pEIICHHE 3a7a4 HA MPAKTUYECKOM 3aHSATUU B ayJUTOPUH,
HE00XOIUMO MPOBECTH OMPOC MO JAHHON Te€Me, BBIMUCATh CO CTYACHTaMU Ha JOCKE HEOOXOAUMbIE
(bopMyIIBl, Pa3bACHUTH X CYTh, PA3MEPHOCTH BEJTMYNH, M TOJIBKO 3aT€M HAUWHATH PEIICHUE 3a]1a4.

B cucremy cpencts oOyueHUs IUCHMIUIMHBI «DJEMEHTapHas (HU3UKa M MaTeMaTHKa»
BXOJAT Y4eOHMKH, YydeOHbIe mOcOoOus, Kypc JIEKIMH, MpOrpaMMHOE U KOMIIBIOTEPHOE
obecrieyeHre, o0OpasylolMe eAMHYI0 KOMIUJIEKCHYIO Cpely, HO3BOJSIOUIYI0 JOCTHraTh
MOCTABJIEHHBIX 1IeJIell 00y4YeHUsI.

OcHOBHbBIE KOMITIOHEHTBI CUCTEMBI CPEJCTB O0YUYEHHUs TUCUUIUINHE: YIeOHUKH, YueOHbIe U yueOHO-
METOMYECKHe MOocoOus IO paszjaenam AUCHUILIMHBL [IporpaMMHbIe cpeacTBa sl MOIIEPKKU
IpenojaBaHusi, HUCIHOJb3yeMble B IPOLECCE CAMOCTOSTENbHONM pabOThl CTYAEHTOB, YydeOHOe
IporpaMMHOe oOecriedeHue (NEKTPOHHBIA YUEOHUK, KOMIIbIOTEPHBIE TECTHI U AP.).

CpenctBa TeJIEeKOMMYHHUKAIMK (B TPOIECCE CaMOCTOSITENIbHOW pPabOThl  CTYJEHTOB),
o0ecreynBaroIue JOCTYTHOCTh MH(POPMALUU U CTYACHTOB, BOBJIIEYEHHOCTh UX B YydeOHOE
B3aMMOJEICTBHE, NCIIOJIB30BaHuE pecypcoB JokanbHOU cet KBI'Y n MHTepHer.

Kommnbrotepable kiaccel MHcTuTyra (U3MKM M MaTeMaTHKH, JJIEKTPOHHBIE —3ajbl
6ubmuorexu u Murepuer uentpa KbI'Y.

Opranu3anvoHHBIMM  (OpMaMU TPOBEJEHHUS ayIUTOPHBIX 3aHATHH 1O JUCIMILIMHE
ABIIAIOTCA JIEKLIUU, IPAKTUYECKUE 3aHATHUS.

OcHoBHasi AMaKTHYECKas LIeTb JIEKUUU - (OPMUPOBAHHUE OPUEHTUPOBOYHON OCHOBBI IS
MOCTIEAYIOLIETO YCBOEHHUS CTyACHTaMU Yy4yeOHOro wmatepuana. JIeKuus BBINONHSET Hay4HBIE,
BOCIIUTATEIbHBIE UM  MHUPOBO33pEHUYECKHE  (YHKIUH, SABISETCS  METOAOJOTHMYECKOH U
OpPraHU3alMOHHOW OCHOBOHM JUIsI CAMOCTOSTENIbHBIX 3aHATUM, PACKpBHIBACT IMOHATUHHBIN armapar
JTUCIUIUINHBI, MPOOJEeMbI, JIOTUKY, JaeT LEeJIbHOE MpEeJCTaBICHHE O IpeaMeTe, MOKa3biBas €ro
MECTO B CHCTEME HAayKH, CBSI3b C POJCTBEHHBIMU AMCLUMITIMHAMH, BO30YXJAaeT HHTEpec K
IpeaMeTy, pa3BUBaeT NpoQecCuOHaIbHbIE HHTEPECHI.
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CopneprkaHue JIEKIIMM YCTaHABIMBAETCS Ha OCHOBE paboueil mporpamMMbl JHCHUIUIMHBL
KoHkpeTHOE conepskaHue JEKUUH BKIIOYAcT OCBEIICHHE 3a/lady, METOAOB M YCIIEXOB HayKH,
OCBCILEHUE IIyTeH HAy4YHBIX W3BICKAHUM, aHAJIW3 MCTOPUYECKHUX SIBICHUN; KPUTUKY U HAYYHYIO
OLICHKY COCTOSIHUS TEOPUH U NTPAKTUKHU.

B nexkuusx mpenojaBarenb, Hapsay ¢ CUCTEMAaTHUECKUM H3JIOKEHHEM (DyHIaMEHTaIbHBIX
OCHOB HayKH, BBICKa3bIBA€T CBOM HAay4HbIC MJIEH, CBOE OTHOILCHHE K IPEIMETY H3Yy4Y€HUs, CBOE
TBOPYECKOE MOHMMAaHHE €ro CYIIHOCTH M IepCHeKTHB pa3BUTHA. [loaroroBka k Jiekuuu TpeOyer
CaMoro TIIATEIBHOTO OTOOpa MaTepHuala, NPUBJICUCHHS SPKUX M BBIPA3UTEIbHBIX NMpUMEpoB. OT
JEeKIMK TpedyeTcs Tarkke, yToObl OHa Oyauiia M HalpaBisla CaMOCTOSTEIbHYIO MBICITUTEIBHYIO
NeSITeIbHOCTD CTYICHTOB, (hOpMUpOBaIa ©X MUPOBO33PEHHE.

Ha nexuuu ot npenonasarens TpedyeTcs B IOMOJIHEHUE K 3HAHUAM M MPO(PECCHOHATBHOMY
OIBITY IIUPOKAasi DPYAUIHS, JOTUKA APTYMEHTAIMH, YBICYEHHOCTh CBOEM 00JacThi0 3HAHHU U
BHYTPEHHSISI MOTPEOHOCTh 3aK€4b €0 CBOMX MIIAAIINX KOJUIET - CTYACHTOB. A 3TO 3HAYUT, YTO
JEKTOPY HEOOXOMMO BO3/I€HCTBOBATh HE TOJIBKO HAa pa3yM, HO U Ha 4YyBCTBA CBOUX CIIyLIaTeseH.

Kaxnas nexkuus TpeOyeTr Takoro nocTpoeHusi, 4ToObl CTYJEHThI MOIJIM KOHCIIEKTUPOBATh €€
B BUJE YETKO OIPaHUYCHHBIX, IOCIENOBATENbHBIX M B3aUMOCBS3aHHBIX IIOJIOKCHHUM, TE3UCOB C
BBIBOJAMU M 3aKJIIOYEHUsIMU. Bce oThenpHbIe JIEKIMU JIEKIIMOHHOTO Kypca TpeOyloT MO3TOMY
B3aMMOCBS3H, IIOCIENOBAaTEIBHOCTH M eauHCTBA Lenu. CyHIeCTBEHHO BAaKHOM SIBISIETCS CBA3b
JEKLIMOHHOI'0 MaTepuaia ¢ APyruMu KypcaMu U BULAMU 00y4YeHUs.

Ha BBOJHOI JleKIMM YCTaHABJIMBAETCS CBA3b JIEKIMOHHOIO MaTepuaia ¢ y4yeOHMKaMu U
yueOHbIMU TocoOMsiMH. DopMa H3II0KEHHUS OINPEAEAeTCs] WHIUBUIAYaIbHBIMU OCOOEHHOCTSIMH,
METOAMYECKON TOATOTOBICHHOCTHIO, TEJAarornieckoil KBalM(puKalme mpernojaBaTens, a TaKkkKe
COJIEp’KaHUEM U 3aJlayaMHU JIEKIIMH, HAJTMYUEM HaIJIAIHBIX TOCOOMH, CTENEHBIO MOATOTOBIEHHOCTH
CTyaeHToB. Ha 3aKiIIOYMTENbHOM JIEKIUH MOABOAAT UTOTH pabOTHI MO BCEMY KypCy, BHUMaHHE
CTYACHTOB O0OpallalOT Ha MPAKTHYECKYI0 pealu3alHi0 IOJIYYEeHHBIX 3HAHUH, PEKOMEHIYIOT
JUTEpATypy Ui AAJbHEHUIIEro N3y4eHUs pa3IuyHbIX IPO0JIeM TaHHOM 00JIaCTH HaYKH.

Metoanyecku JieKLus JODKHA ObITh HA COBPEMEHHOM YPOBHE HAayKH, MMETh 3aKOHYEHHBIH
XapakTep OCBELIEHHsI ONpPEeJeNeHHONM TeMbl, 00J1aAaTh CHJION JIOTMYECKOHl aprymeHTanu,
COJIEp’KaTh XOpOILIO MPOAYMaHHBIE HJUIIOCTPUPOBAHHBIE IMPUMEPBI; JaBaThb HAIpPABICHUE I
CaMOCTOSITENIbHOW pabOThl CTYAEHTOB; OBbITh JOCTYMHOH MJii BOCHPUSTHS COOTBETCTBYIOIIEH
ayIUTOPHUEN.

[lon JOCTYNMHOCTBIO  JIEKIIMM  TOHUMAeTcsl  oOpalleHHe K TpaHMIle  BBICIIHUX
MHTEJJIEKTYaJIbHBIX BO3MOXKHOCTEH CTYAEHTOB. JIEKTOpY HE cielyeT OpUEeHTHPOBAaThCAd KaK Ha
c11a00 MOJATrOTOBJIEHHBIX CTYJEHTOB, TaK U Ha 0CO00 0JIapeHHBIX CTYAEHTOB. OpUEHTUPOM JIOJIKHBI
OBITH CTYAEHTHI, YyCIEBAIOIIME MO JAHHOMY HPEAMETY, NPEACTaBISAIONINE OCHOBHOW COCTaB
JIEKIMOHHBIX TOTOKOB.

Ilegarornueckas 3G (GEeKTUBHOCTh JEKIMH 1O JaHHOMY KypCy YCHUJIMBAaeTcss Ha
MPAKTUYECKHUX 3aHATHUSX.

[IpenonaBaTens TOJKEH NMPOBOAUTH 3aHATHS B IOATOTOBIEHHOM I 3TOro ayauropuu. OH
JIOJI’KEH OBITH MOATOTOBJIEH K 3aHATHIO, UMETh IIJIaH WM KOHCIIEKT JIEKIUH.

B nexunoHHON aylIuTOpUH MPENOAaBaTeNb JOJKEH MOJIb30BAaThCSA AOCKON I M3JI0XKEHUS
MaTepHala, ONMMCAaHUs CXEM, PUCYHKOB, Tabmul. IIo BO3MOXKHOCTH HEOOXOAMMO MCIOJIb30BaHHE
HarJIsIHBIX OCOOMI 1 ayinoBU3yaibHbIX cpeacts, UKT.

[IpenonaBatens JOMKEeH ObITh JpykemoOeH Kk cryaeHTaM. OH  J0KeH  ObITh
TpeOOBaTENIbHBIM HE TOJBKO K CTYJEHTaM, HO U K caMoMy ce0e, TeM caMbIM 3aBOEBBIBAs Y
CTYJEHTOB aBTOPUTET U YBaXKECHHUE.

Marepuan JOKEH JOTMYECKH IIOCIEJOBATENIbBHO H3J1ararbCsi M COAEPXKaThb IJIEMEHTHI
HOBM3HBI. Peub 1oipKHA OBITH MPAaBUIBHOM M TOYHOW. TemMm uTeHMs JEKIMH JOJDKEH OBITh
€CTECTBEHHbIM. JIeKTOp IOKEH MOMOYb CTYAEHTAM IMOHSTHh JIOTUKY IOCTPOEHUS KOHKPETHOIO
y4eOHOT0 MaTepuaa, BhIJICNIATh TJIaBHOE U 00pallaTh BHUMAHUE CTY/IEHTOB Ha (U3UYECKUN CMBICIT
MOJIy4aeMBIX Pe3yIbTaTOB U (U3UYECKUX BETUYMH.

IIpenonaBaTens qOMKEH:
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- TPEAOCTaBUTh CTYJIEHTaM HMCTOYHUKHU JOMOJHUTEIHHONH WH(pOpPMALUU M0 AUCLUUIUINHE.
Jluteparypy Lenecoodpa3HoO JeIUTh HA OCHOBHYIO U JIOTIOJIHUTEIbHYIO;

- IOOLIPATH BOIPOCHI OT CTYJEHTOB U TPAMOTHO OTBEYATh HA 3TU BOIPOCHI.

- paboTarth Haj yriayOJleHHEM M 3aKpelyIeHHMEM JIEKIIMOHHOIO MaTepHaja, I0JIydeHUeM
CTYACHTAaMH YMEHUH M HAaBBIKOB, IIPEAYCMOTPEHHBIX Y4€OHOH MPOTrpaMMON.

Ilepen Tem, Kak HayaTb pEUICHHE 3aJad HA IPAKTHYECKOM 3aHATUM B ayJUTOpUH,
HE00XO0/IMMO TPOBECTH OIPOC IO JAHHOW T€Me, BHIIUCATHh CO CTYJIECHTAMHU Ha JJOCKE HEOOXOIMMBbIe
(bopMyIbl, pa3bsICHUTh UX CYTh, PA3MEPHOCTH BEJIMUYMH, U TOJIBKO 3aTE€M HaYMHATh PEIICHUE 3a/1a4.

8. Mamepuanvno-mexnuueckoe odecneuenue OUCUUNIUHbBL

8.1. Tpebosanus k mamepuarbHO-MEXHULECKOMY 00eCneyeHur
st peanmzanuu pabodeil mporpaMmbl AUCHUILTUHBI UMEIOTCS CIIEHUAIbHBIE TTOMEIIECHHS
JUI TIPOBEAEHUS 3aHATUN JIGKLIMOHHOTO M CEMHMHAPCKOIr0 THIIA, TPYMNIOBBIX M HWHAMBHUIYaIbHbIX
KOHCYJIbTAllMM, TEKYIIEro KOHTPOJII U MPOMEXYTOUHOW aTTECTAllMU, a TaKXe IOMEIEHUs s
CaMOCTOSITENIbHOW paboThl U MOMELICHUs A XPaHEHWs M NPOQHIAKTUYECKOr0 OOCIIyKHBAaHUS
obopynoBanusi. CrienuanbHble TMOMEIICHHS YKOMIUIEKTOBAHBI CHEIMAIM3UPOBAHHON MeOenpio U
TEXHUYECKUMHU CpEACTBAa OOYyYEHUs, CIyXalUlUMM JJIs NpeAcTaBieHUus HHpOpManuu O0JbIIon
ayJIUTOPUHU.
Jlnis IpoBeieHUs 3aHATUH JICKIIMOHHOTO TUIIA UMEIOTCS IEMOHCTPALMOHHOE 000pYA0BaHUE
U y4eOHO-HAIJISIIHbIE TOCOOUSI.
ITpu npoBeneHuN 3aHATUH JTEKIIMOHHOTO/ CEMMHAPCKOIO TUIA 3aHATHHA UCIIONIb3YIOTCS:
JAUUEH3UOHHOE NPOPAMMHOE 0DecneueHue:
- IIponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamnucka (Open Value Subscription);
AnTuBHpycHoe nporpamMHoe oOecrneuenue Kaspersky Endpoint Security CranpapTHbIi
Russian Edition;
€80000H0 pacnpocmpansemvie npocPAMMbL:
— Academic MarthCAD License - MaremMaTH4eCKOE NPOrpaMMHOE OOecreueHHue,
KOTOpO€ MO3BOJISIET BBIMNOJIHSTH, aHAJIM3UPOBATh BaKHEHIINE NHXKEHEPHBIE pAaCUEThI
1 OOMEHHBATHCS UMU;
—  WinZip nns Windows - mporpamm Jyist CKaTHsl U paciakoBKHU (haiiiios;
— Adobe Reader 1 Windows — nporpamma jiist utenust PDF ¢aiinos;
— Far Manager - koHCOJbHBIM (DallIOBBI MEHEKEp ISl ONEPAllMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.
IIpn ocymiecTBieHnn 00pa30BaTEIBLHOTO Ipollecca CTYAEHTaMU M IpernojaBaTelieM
UCTIOJB3YIOTCS Cleyrole nHPpopManoHHo crnpaBouyHble cucteMbl: DBC «AnlIludpoykey, DbC
«Koncynbrant cryaenta», CIIC «Koncynbrant mitocy, CIIC «"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OJisl UHBAAUOO8 U JUY C OSPAHUYEHHbLMU
B03MOACHOCMAMU 300POBbS

JUId CTyIEHTOB C OrpaHUYEHHBIMM BO3MOYKHOCTSMH 3J0POBbSI CO3/1aHbl CIELMAIBHBIC
yCJIOBHS IS oayueHus obpaszoBanus (aya. 145 T'K). B mensix 70cTymHOCTH MOTYYeHUsT BBICIIETO
o0Opa3oBaHusl MO OOpa3oBaTeNbHBIM MpPOTrpaMMaM HHBAJIUAAMU M JUIAMHU C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3/I0POBbsSI YHUBEPCUTETOM 00ECIIeUnBaeTCs:

1. AnprepHaTHBHAas Bepcus OPUIMANIBHOTO caifiTa B ceTu «MHTepHeT» A claboBUAALIINX;

2. J11s MHBATUAOB C HAPYLIEHUSAMU 3peHUs (cIaboBUISAIINE, CIIETIBIE)

- TPUCYTCTBHE AaCCHCTEHTa, OKAa3bIBAIOLIETO OO0ydYaromeMycss HEOO0XOAWMYI0 IOMOIIb,
nyOnupoBaHWE BCIyX CHPAaBOYHOM HH(OpPMAalMKM O paclUCaHUU YYeOHBIX 3aHATUN; HaJIudue
CPEACTB JUIs YCWJIEHHS OCTaTOYHOTO 3peHusi, OpailieBCKOW KOMIBIOTEPHOW TEXHUKH,
BUJICOYBEIMUUTENEH, TPOrpaMM HEBU3YAIBHOIO JOCTYIA K HHPOPMAIIH, IPOTPaMM-CUHTE3aTOPOB
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peud U APYruX TEXHUYECKUX CPEICTB IMpHeMa-Tiepenayn yueOHOM uH(popMaluud B JOCTYIHBIX
dopmax A CTyACHTOB C HapYIICHUSIMH 3pCHNS;

- 3aJJaHMs JUIs BBITTOJIHEHHSI HA 9K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- THCHMEHHBIC 3aJaHUS BBHINOJNHSIOTCS Ha Oymare, HAIMKTOBBIBAIOTCS ACCHCTCHTY
00yyJarommmcs;

3.1 WHBaIMOOB W JHIl C OTPAHUYEHHBIMA BO3MOXHOCTSAMH 370pPOBBSI IO CIIyXY
(cmabocaplmiamniye, Tayxue):

- Ha 3a4eTe/PK3aMeHE NMPHCYTCTBYET ACCHCTEHT, OKa3bIBAIOUIMH CTYACHTY HEOOXOIMMYIO
TEXHUYECKYIO0 TIOMOIIb C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, TIePEABUraThCs, MPOUUTATh U OQYOPMHUTH 3a/IaHHE, B TOM YHCIIE 3aMUCHIBAs IO JUKTOBKY);

- 3a4eT/9K3aMEH IPOBOJUTCS B MTUCbMEHHOU (hopMme;

4. Jlns WHBAIMIOB M JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, MMEIOIINX
HApyIICHUs OIOPHO-ABUTaTeIFHOTO ammapara, CO3JaHbl MaTepUATbHO-TEXHUYECKHE YCIOBUS
o0ecIieunBaONIe BO3MOXKHOCTh OECHPENSITCTBEHHOTO JIOCTyHa OOYyYalomMXcs B ydeOHbIE
MOMEIICHUS, OOBEKTYy NHUTAaHUS, TyaJeTHble W Jpyrue TIOMEIICHUs YHHUBEPCHTETa, a TaKKe
npeObIBaHUS B YKAa3aHHBIX MOMENICHUSIX (HAJMYNE PACIIMPEHHBIX JBEPHBIX IPOEMOB, MOPYYHEH 1
JIPYTUX IPUCIIOCOOJIEHUI).

- THCHMCHHBIC 3aJaHHs BBIIOJHSAIOTCS Ha KOMIIBIOTEPE CO CIEHUATHN3MPOBAHHBIM
IPOTPaMMHBIM 00ECTIeYeHHEM MIIA HAIMKTOBBIBAIOTCS aCCUCTEHTY;

- TI0 JKEJIaHUIO CTY/ACHTA YK3aMEH IPOBOJUTCS B YCTHOU (opMme.

OOyuaromnmecss U3 YUCla JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBSI 00ECIICUEHBI
AJIEKTPOHHBIMU 00pa30BaTEeIbHBIMUA PeCcypcaMu B (OopMax, aJlalTHPOBAHHBIX K OTPAaHUYCHUSIM HX
3JI0pOBBSI.
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9. JInct n3mMeHeHHn# (I0NIOJTHEHUIT) B padoyeill nporpaMMe AU CHHUIIMHBI
B padouylo mporpammy o AUCHUIUIMHE «DJeMeHTapHas GU3MKa U MaTeMaTHKa
o HanpasieHuro moArotoBku 03.03.02 dwusuka (Ilpoduns: «Pu3nka KOHIEHCUPOBAHHOTO
coctosiHus BerecTBa») Ha 20__ -20__ yueOHBbIH rof

Ne JuiemeHT (myHKT) PII/{ | IlepeyeHb BHOCHMBIX H3MEHEHMIl IIpumeyanue
n/n (momoyiHeHHUit)

OO0cyxIeHa U peKOMEHI0BaHa Ha 3aceannu Kadenpsl TeopeTrndeckoi U 3KCIIepUMEHTATBHON

buzuku
[IpoTokoa Ne __ oT «__» 20 T.
3aBenyronmii kKageapoit / M.X. X0KOHOB

MOIITHUCH d.1.0.

« o » 20 I.




IIpunioxenue 2.

Pacnpeoenenue koumponohvix Meponpusmuii no petmure080U cucmeme OYeHKu
ycnegsaemocmu 06yyeHus

MagkcumaabHbI| Pacnpenesienne no
0as1 KOHTPOJILHBIM TOYKAM
1 Touka — 3
1. ITocenienue 3ansaTuit 10 2 Touka — 3
3 Touka — 4
1 Touka — 6
2. Konmoksnym 18 2 Touka — 6
3 Touka — 6
1 Touka — 6
3. Tectuposanue 18 2 Touka — 6
3 Touka — 6
1 Touka — 8
4. | KonrponbHas pabora (uHbBIE POPMBI) 24 2 Touka — 8
3 Touka — 8
1 Touka — 23

5. 70 2 Touka — 23
nTOoro 3 Touka — 24

Ne KoHTpo/bHbIE MEPOTIPUATUSA




Ipuioxenne 3.

Texkymuu 1 pyOe:KHbIH KOHTPOJIb

CryneHt HMeeT
36-45 0aioB 10
UTOTaM TEKYLIEro H
pyOeXHOro KOHTPOJIS,
Ha  DK3aMCHE Jan
MOJHBI OTBET TOIBKO
Ha oauH Bompoc. [Ipu

peleHnun 3a7a4
oOyJaromuics

JIOTTyCKaeT rpyObie
OILINOKH, aeT
HEBEPHYIO OLIEHKY
CUTyallu ¥  PEIICHO

Menee 50 % 3amau.

OIIMH  BOMNpPOC U
4aCTUYHO
(TTOTHOCTBIO)
OTBETUJI HA BTOPOM.
Crynent umeer 46-

60 0amioB o
HUTOraM TCKYLICTO U
pyOexHOTO
KOHTPOJIS, Ha
IK3aMeHe pith)
MOJIHBI  OTBET Ha
OIWH BOIPOC WA
YaCTUYHO  OTBETHII
Ha 00a Borpoca.
CryneHt

OIMH  BOMNpPOC U
YaCTUYHO
(MOJTHOCTHIO)
OTBETUJI HA BTOPOH.
Crynent umeet 61 —

65 OaioB o
UTOramM TeKymero nu
pyOekHOTO

KOHTPOJIS, Ha
9K3aMeHe Jan

MMOJHBIA OTBET Ha
OIIMH  BOMPOC U
YAaCTUYHO  OTBETHII
Ha BTOpou. CTyneHT
umeet 66-70 GamioB

|CeMeCTp [Ixana oneHuBaHusd
0-35 GamnoB 36-50 6amtoB 51-60 G6amioB 56-70 6amioB
1 YactuuHoe [TonHoe nnu | [lonHoe nnu | [lonHoe mocemnieHue
MoceleHue 4acTUYHOE YacTUYHOE ayJUTOPHBIX
ayJIUTOPHBIX MOCeIIeHue MoCenieHue 3aHSATUH.
3aHSTHH. ayJTUTOPHBIX ayJTUTOPHBIX [TonHoe
HeynosnerBopurens | 3aHsaTuil. YacTUUHOE | 3aHATUM. BBIIIOJIHEHHUE u
HOE BBITMIOJIHEHHE | BBIIIOJIHEHUE [Tonnoe 3aIuTa
MPAKTUYECKUX MPAKTUYECKUX BBITIOJITHEHUE MPaKTUYECKUX
pabor. [Tnoxas | pabot. BoimonHeHue | MpaKTHYECKUX 3aHITHH.
MOATOTOBKA K | KOHTPOJBHBIX pabor. Brinonnenue
OayIbHO- pabor, TECTOBBIX | Brinmonnenue KOHTPOJIbHBIX
PEHTHUHTOBBIM 3a/IaHHi, OTBETHl HA | KOHTPOJIBHBIX pabor, TECTOBBIX
MEPOTPUSITHSIM. KOJUUIOKBUYME Ha | paboT, TECTOBBIX | 3aJJaHUN, OTBETHl HA
CryneHt HE | OLICHKHU 3a/laHui, OTBETHI | KOJJIOKBUYME Ha
JIOTTyCKaeTCst K | «YIOBJICTBOPUTENFH | HA  KOJUIOKBUYME | OLIEHKH «OTJIHYHO».
MIPOMEXKYTOUYHOMN o». Ha OLICHKH
aTTeCTaIluU «XOPOIIOY.
HpOMe}KYTOLIHaH aTTecTaluAa
Cemectp [IIxana oueHnBaHuUs
HeynosnerBopurenbHo | Y 10BIETBOPUTEIBHO Xopouio OTnan4HO
(36-60 GaoB) (61-80 6amnoB) (81-90 6anmnoB) (91-100
0ayIoB)
1 Crynentr umeer 36-60 | Ctynent umeer 36- | Ctynent umeer S51- | CTyneHT umeer
6aiutoB  mo  uroram | 50 0amioB no | 60 OaoB mo | 61-70  Ganos
TEKYLIEro U | UTOTaM TEKYIIEro M | UTOraM TEKYIIero M | mo UTOTaM
PYOEKHOTO KOHTPOJIsS, | pyOEeKHOTO pyOexxkHOTO TEKYIIEro u
Ha »HK3aMEHE He Jai | KOHTPOJIs, Ha | KOHTPOJIS, Ha | pyOeKHOTO
MOJIHOTO OTBETA HU Ha | DK3aMeHe Jan | IK3aMeHe Jan | KOHTPOJs, Ha
OJIMH BOIIPOC. MOJIHBIA OTBET Ha | MOJHBIA OTBET Ha | K3aMEHe  Jai

MOJHBIA  OTBET
Ha OJIUH BOIIPOC
u YaCTUYHO
(TTOTHOCTHIO)
OTBETHUII Ha
Bropoii.  Ilpm
pelIeHnr 3a1ad
[MOKa3bIBAET
riy0okue
3HAHUS
MaTepuana,
cBOOOJIHO
UCIIONIB3YET
HEe00XO0INMBIE

dopmynbl  mpH

65




HUMECT II0 HTOramM

TEKYIIEeTO u
pyOeKHOTO
KOHTPOJIS 61-70
0aJIoB Ha PK3aMeHe
HE Jal  TOJHOTO
OTBETa HHU Ha OJMH
BOIIPOC.
OO0yyvaroruiics
3aTpyAHSIETCS c
MPaBUIILHOM
OLICHKOU
MPEIIOKEHHOM
3aJ1a4u, JlaeT
HETIOJTHBIH OTBET,

peeHo 55% 3anau.

10 UTOraM TEKYLIETO

u pYyOeKHOTO
KOHTPOJIS, Ha
9K3aMEeHe nai
MIOJIHBIN OTBET
TOJIBKO Ha  OJUH
BOIIPOC. [Ipu
perieHnu 3a1a4
oOyyJaronuiics
MOKa3bIBaCT

TBEp/bIe 3HAHUS
Marepuana,
rPaMOTHO ero
W3J1araer, HO
JIOITYCKaeT
HE3HAYHUTEIIbHbIC
HETOYHOCTHU B

MpoLIeCCEe  PEIICHUS
3aga4, pemeno 70%
3a1a4

peleHNH 3a/1a4,
pemieno  100%
3aaaq
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