[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: HaymoBa Haranus AHEWTEPCTB(

JloMmKHOCTh:
Los ran Y1105 pgypppcroensoe
YHWUKanbHbI NPOrpaMMHbIi knis: YA

6b5279dade034bff679172803da5 K IEXGREHAPCT]

) [IPOCBEILLEHNS POCCUNCKON ®EJIEPALINU

ABTOHOMHOC O6paBOBaTCJ'IBHOC YUYPECKACHUE BRICIICTO O6pa3OBaHI/I${

EHHI)II‘/:IJ YHUBEPCUTET NPOCBEILLEHUS»
BEHHbBIVM YHUBEPCUTET ITPOCBEIEHI )

Kad)ezma d)VHHaMCHTaHLHOfI d)I/IBI/IKI/I W HAHOTCXHOJOT'NH

(HammeHoBaHUe Kadeaphl)

YTBEPXIEH
Ha 3aceaHuu Kadeapsl
[Tporokon ot «11» mapra 2025 ., Nell

/ﬁ% [Xomuuaa C.A.]

3aB. kadeapoit

®OH/I

OLHEHOYHbLIX CPEACTB

0 TUCIUILINHE (MOIYJIIO)
Brenenue B 00111yI0 HU3UKY

Hanpasnenue noarorosku: 03.03.02 ®dusuka

Mocksa
2025



Conepxanue

I.HGPC‘ICHB KOMl'IeTeHHI/Iﬁ C YKa3aHHUCM OTAIIOB HUX q)OpMI/IpOBaHI/IH B IIPpOLCCCC OCBOCHUA

00PA30BATEITEHOM TIPOTPAMMBDBI. . . . et .utteeneteeenateeentteeentaeeateeeaneeeaaseeeaseeanneeanneenns 3
2. Onucanue noka3aresieil U KpUTeprueB OLICHUBAHUS KOMIIETEHIIMN HA Pa3IudHbIX dTanax
nX (hOPMHUPOBAHWSI, OTTUCAHUE TITKAT OTICHUBAHI . . . v vveneeeeeneeneeneennennenneennennannsnns 3

3. KoHTponibHBIC 3aaHUs WU WHBIE MaTephajbl, HEOOXOAMMBIC IS OIECHKH 3HAHUH,
YMEHUW, HaBBIKOB W (WJIM) ONBITAa JESITCIBHOCTH, XapaKTEPU3YIOMUX  ATaIlbl
(dhopMHUpOBaHUS KOMIIETSHITHI B TIPOIIECCE OCBOCHUST 00pa30BaTEILHON MPOTPAMMEL. . ... .. 4
4. MeTtoandecKue MaTeprabl, ONMPEACISIONINE MPOIICAYPhl OIICHUBAHUS 3HAHWUN, YMCHUH,
HAaBBIKOB W (WJIM) OMbBITA JEATEIBHOCTH, XapaKTEPHU3YIOIIMX ITambl (HOPMHUPOBAHUS
L0 1 (S0 1) 010 1% P 15



1.IlepedyeHp KOMOETEHIINI C YKa3aHUEM 3TANoB UX (POPMUPOBAHUS B MPOIECCE OCBOCHUS

N 1
o0pa3oBaTeabHON MPOTrpaMMBbl

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

Oransl GopMUPOBAHUS

OIIK-1. CnocobGeHn mnpuMeHsATh 0a30Bble 3HAHUS B

obnactu (hU3UKO-MaTEMaTHYECKUX u (wm)
€CTECTBEHHBIX HayK B cdepe cBoeil mpodeccuoHanbHOM
JeSITeITbHOCTH.

1.PaboTa Ha y4eOHBIX 3aHITHSIIX
2.CamocTosTenbHas pabota

2. OnucaHue mokas3areiei u KpUTCPUCB OLICHUBAHUA KOMHGT@HHI/Iﬁ Ha PA3JIMYHBIX JTallaXx

2
Hux (bOpMHpOBaHI/IH, OIMMCAaHHUC MKaJ OIICHNBaHHWA

OuenuBa | YpoBeHb Orarbl Onucanue nokasareneu Kpurepun [lIxana
eMBbIe chopmup | dpopmuposa OIICHUBAH | OIEHWBAH
KOMIIETE | OBaHHOC HUS usi usi
HITUU TH
OIIK-1 IToporoe | 1.PaGota Ha | 3HaTh. OCHOBHBIC MOJCIW 3a7a4y B IOKJIa [Ixana
Bl y4eOHBIX paMKax JUCHUIUIMHBI C YYETOM HX OIICHUBAH
3aHATUAX IpaHull IPUMEHUMOCTH. ust
2.CamocTost | YMeTb. TIpaMOTHO MCIOJNb30BaTh B JOKJIaza,
TebHas npodeccnoHanbHOM JIeSITEIIbHOCTH
pabora 0a3oBble 3HaHUS (yHIAMEHTAIbHBIX
pasnenoB kKypca (pU3MKH, CO3/aBaTh
MOJIEJIM TUIIOBBIX MPO(HEeCcCHOHATBHBIX
3a1a4 u WHTEPIPETUPOBATH
MOJTyYEHHBIE PE3YNbTaThl C YYETOM
TPAaHMI] MPUMEHHUMOCTH MOJIENIEH.
[Tponsun | 1.Pabota Ha | 3HaTh: OCHOBHBIE Mojenu 3afad B | nokian, | [llkama
YTBINA y4eOHBIX paMKax JUCHUIUIMHBI C YYETOM WX | MPaKTUYeC | OLICHUBAH
3aHATUAX TPaHUI] IPUMEHUMOCTH. Kast us
2.CamocTost | YMeTh: TpaMOTHO MCIOJb30BaTh B | MOJATOTOBK | MOKJaja,
TeJIbHas npodeccnoHanbHOMI JIeATETbHOCTH a IKana
pabota 0a3oBble 3HaHHS (DYHIAMEHTATBHBIX OLICHUBAs
pasznenoB Kypca (U3UKH, CO37aBaTh MpaKkTHye
MOJIETT THUIIOBBIX MPO(HECCHOHATBHBIX CKOM
3a1a4 71 WHTEPIPETHPOBATH MOATOTOB
MOJYyYEHHBbIE pPE3yNbTaTbl C YYETOM KU1

TpaHUIl TPUMEHUMOCTH MOIEIICH.

BrnaneTts: MeTogamMu MCHONB30BAHUS B
npodecCuoHATBHON JIEeATETLHOCTH
0a30BbIX 3HAHUU (QYyHAAMEHTATBHBIX
pa3fenoB MaTeMaTHKH JUIS CO3JIaHUs

1 v
YKasblBaeTcs MHGOPMaLMsA B COOTBETCTBUM C YTBEPKAEeHHOM P,

2 v
YKa3sblBaeTcs MHGOPMaLMA B COOTBETCTBUM C YTBEPKAeHHOM P,




MaTeMaTH4YeCKUX MOJIENICH THUIMOBBIX
npodeccnoHaTbHBIX 3aaq u
HHTEpIIpETaIuU MOJTYYEHHBIX
pe3yabTaTOB C  Y4eTOM  T'PaHUI
MIPUMEHUMOCTH MOJIEJICH.

Onucadue mIKajl OLCHUBAHUS

[IIxkana u KpUTEpUN OLICHUBAHNUs HAITMCAHUS JTOKJIA1a

YPpoBHM OLICHUBAHUS Kpurepuu onenuBanus baer

Bricokuit (0TIU4HO) Ecmu crynenT orobpasun B noxmane 71-90% Beiopannoit | 8-10
TEMBI.

Onrumanbhsiii (xoporo) | Ecnu ctyaeHT orodpasui B noknazne 51-70% BeiOpanHon | 5-7
TEMBI

Y 10BIETBOPUTENBHBII Ecmu crynent otobpasun B goknane 31-50% BeiOpannoit | 2-4
TEMBI

HeynosnerBopurensubiii | Eciu ctynent otoopaswmn B gokiane 0-30% BeiOpannoit | 0-1
TEMBI

[ITkxana oneHMBaHUS MPAKTUYECCKOW MOATOTOBKHU

Kpurepuu onienuBanus bael

1.mpakTHYeckoe 3a/JaHHE BBIIIOJIHEHO B YCTAHOBICHHBIH CPOK C HCIIOJIb30BAHUEM
PEKOMEHIallNi MTPEeno1aBaTels;

2.110Ka3aH BBICOKUI ypOBEHb 3HaHHUS U3yYEHHOTO MaTepHaja Mo 3a/1aHHOi Teme,
3.yMeHue TIIyOOKO aHaIM3upoBaTh MNpoOJIeMy M JAeiaTh 00O0O0INaroIMe MPaKTHKO- 8-10
OPHEHTHPOBAHHBIE BHIBOIBI;

4.paboTa BbITIOTHEHA 0e€3 OMMOOK W HEJIOYETOB WIIM JIOMYIIEHO HEe 00Jiee OJHOTO
He/lo4ueTa.

l.mpakTHyeckoe 3aJaHUE BBHIIOJHEHO B YCTAHOBJIEHHBIH CpPOK C HCIIOJIb30BAaHUEM
PEKOMEH AU MIPEenoiaBaTels;
2.110Ka3aH XOPOUINK YPOBEHB BIIAJICHUS NU3YUYEHHBIM MaTEPUAIIOM I10 3aJaHHOU TeMe,

3.paboTa BBIMOJHEHA MOJHOCTHIO, HO JIOMYIIEHO B HEMH: >7
a) He OoJiee OHOM HEeTpyOOoil OMMOKH U OJHOTO HEIOUYETa

0) i He 6osiee ABYX HEJT0YETOB.

l.npakTHdeckoe 3aJaHUE BBIOJHEHO B YCTAHOBIECHHBIH CpPOK C YaCTHYHBIM
MCIOJIb30BAaHUEM PEKOMEHAALNH MpernoaBaTes; 94

2.Hp0}1€MOHCTpI/IpOBaHBI MHWHUMAJIBHBIC 3HAHHA 110 OCHOBHBIM TEMaM MH3YUCHHOI'O
MaTcpurajia.

lyncno omuOOK W HEAOYETOB MPEBOCXOJUT HOPMY, INPH KOTOPOM MOXKET OBITh
BBICTABJIEHA OLIEHKA «YIOBJIETBOPUTEIBHO» WIM €CJIM IPABWIBHO BBIIIOJHEHO MEHEE
ITOJIOBUHBI 3aJJaHU; 0-1
2.ecnii  OOydYaroLIUiicss HE MPHUCTYNad K BBIIOJHEHUIO 33JaHUs WM TPaBHIBHO
BBITIOJTHIIT HE OoJiee 10 mpoIeHTOB BCeX 3aJaHui.

3. KoHTponbHBIE 3a/jaHWs WU WHBIE MaTepuajbl, HEOOXOAMMBIC ISl OIEHKH 3HAHUH,
yMEHUH, HaBbIKOB W (WIM) ONbITA JI€ATEIbHOCTH, XapaKTEPU3YIOLIUX  ATallbl
(dbopMHUpOBaHUS KOMIIETEHIIMI B MpoIecce OCBOEHUSI 00pa30BaTEIbHON MPOrpaMMBbl



Tekymunii KOHTPOJIb

OIIK-1. CnocobeH mpumeHsTh 0a30Bble 3HAHUS B 00JACTH (PU3MKO-MATEMATHUYECKUX U
(1K) ecTECTBEHHBIX HayK B cepe cBoer mpodecCHOHANbHOM eI TeIbHOCTH.

3HaTh.: OCHOBHBLIC MOACIM 3aJaY B paMKaX JUCHUIUIMHBI C Y4YC€TOM HX TI'pPaHUI
IMPUMCHUMOCTH.

3ananus, HeoOxomumble i oueHuBaHus chopmupoBanHoctu OIIK-1 Ha moporoBom
YpOBHE

[Iepedenpb Tem mpe3eHTalui U JOKJIAI0B MO AUCHUILUIMHE

1.®usnueckas KapTUHa MUPA — OCHOBA €CTECTBEHHOHAYYHOU KapTUHBI MUPA.
2.DOyHIaMeHTAIbHbIE 3aKOHbl (DU3UKU — OCHOBA COBPEMEHHOW MapaJurMbl HAyYHOTO
MBIIUIEHUS.

3.KopnyckynsipHasi 1 KOHTHHYaJIbHAs! KOHLIETIIUU OITMCAHUS IPUPOBI.

4. JIUCKPETHOCTh U HEMPEPHIBHOCTH B TIPUPOJIE.

5.CTpyKTypa MaTepuaibHOTO MUpa. Y cTpoiicTBO BeeneHHOM.

6.[Topsimok u GecropsIoK.

7 .JloHsITUS1 B3aUMOJICUCTBUS, COCTOSTHUA. Y TIOPSI0YEHHOCTh U Xa0C B IPUPOJIE.
8.ITonsitre suTponuu. [IpuHIMT Bo3pacTaHus SHTPOITUH.
9.TTopsnok-6ecmopsA0K B IPUPOJIE U COITUATBHBIX CTPYKTYpaXx.
10.buoTtexHo0THY M OyAyIIee ITUBUITU3AIIHH.

3aganusi, HeoOxonuMble Uil olleHuBaHusa cpopmupoBanHocTr OIIK-1 Ha npoaBuHyTOM
YpOBHE

[lepeuenp Tem npe3eHTaui U JOKJIAJA0B MO JUCHUIIINHE

1.B3anMocBs3b OMOIOTMYECKON U KYJIbTYPHOU BOJIIOLIUH.

2.Bmustaue Kocmoca Ha sBotonuio 6uochepsl.

3.I'ennas uHx)eHepHs: MPOOIEMbI U IEPCTICKTUBHI.

4.I'unoTe3bl NPOUCXOKICHUS KU3HU Ha 3eMIIe.

5.3HayeHue ¥ PYyHKIMU HAYKU B COBPEMEHHOM OOIIECTRBE.
6.Kocmonoruyeckas Mozenb pacimpenus: BeeneHHOM.

/.Meramup: COBpeMEHHbIE acTpO(PHU3NYECKHE U KOCMOJIOTMYECKUE KOHIETIIUU.
8.Hayka u nceBnoHayunbie (OpMbI JyXOBHOM KYJIBTYPBHI.

9.IlepcrieKTUBBI 3BOJIOLUN YEIOBEKA: PEAIbHOCTh U BOZMOXHOCTH.
10.ITpoGnema npoucxoxaeHust BcenenHnoil B COBpeMeHHON KOCMOJIOTHH.
11.TIpoGnema npouCXOKACHHS YeI0BeKa U 00IIECTBA, €€ MUPOBO33PEHUYECKOE 3HAUCHHE.



YMeTh: TpaMOTHO HCIOIh30BaTh B MPO(ECCHOHATLHON NeATEeIbHOCTH 0a30BbIE 3HAHUS
byHIaMEHTAIBHBIX  pa3lielioB  Kypca  (U3HMKH, CcO37aBaTh  MOJEIM  TUIOBBIX
npodeccHoHaNbHBIX 337]a4 M WHTEPHPETUPOBATH IMOIYUYEHHBIE pPE3yJbTAaThl C Y4YETOM
rpaHul] IPUMEHUMOCTH MOJIEJIEH.

3amganus, HeoOXxomuMmble s oneHuBaHus chopmupoBanHoct OIIK-1 Ha moporoBom
ypOBHE

IlepeueHb 3a1aHNN 11 TPAKTUYECKON TOATOTOBKHU

Ne | Tema IIpumepsl 3anannil

Al. MarepuasibHasi TOYKa Maccoi 2 KT ABMKETCS MO/ ICCTBUEM CHUJIBI
COTJIaCHO YPaBHEHHUIO:

X = A+Bt+Ct* +Dt’,
roe C=1 M/Cz, D=-0.2 m/c’. HaiiTu 3Ha4eHME STOi CHIIBI B MOMEHT BpEMEHU
2 cu 5 c. B xakoit MOMEHT BPEMEHH CHJIa paBHA HYJIIO?
A2. HeGomb110ii KaMeHb OPOCHIIN C POBHOM TOPU30HTAIBHOM MTOBEPXHOCTH
3eMJIH T10]] YIJIOM K TOpu30HTY. Ha Kakyro MakCUMalIbHYIO BBICOTY
MTOJTHSIJICS. KAMEHbB, €CITU uepe3 2 ¢ mocie OpocKa ero CKOpoCcTh ObLIa
HampaslieHa TOPU30HTAIBHO?
A3. ABTOMOOMIIHL Maccoi 2 T MOJHUMAECTCS T10 IIocce, UMEroIeM YKIoH 0.5,
non aeiicreuem cuibl Tru 7 kH. Haiitu yckopeHue aBToMmoOuWIIs, cuuTas,
YTO CONPOTUBIICHHUE JIBMKEHUIO HE 3aBUCHUT OT CKOPOCTHU U cocTasisieT 0. 1
Knaccuueckast OT CHJIBI peaKIMK OMOpPbL. (Vkazanue: yKIOHOM Ha3bIBaeTCS CUHYC yria
MeXaHUuKa HAaKJIOHA IINIOCKOCTH K FOpI/ISOHTy).
A4. JIBe TenexKu ABMKYTCS HABCTPEUY APYT APYTY C OAUHAKOBBIMH 110
MOJIYJIIO CKOpoCTMHU L. Maccsl Tenexek M u 2m. Kakoit 0yzier ckopocTh
JBUKEHUSI TEJIEKEK MOCIIe UX a0COMIOTHO HEYIPYTOTO CTOIKHOBEHHUS.
OrnpenenuTh TEIJIOBBIE MOTEPH B PE3yJIbTaTe COYIapEHUSI.
AS5. K KOHIIaM rOpU30HTAIBLHOTO cTepkHA JUIMHOM 0.9 M 1 maccolt 2 kr
MO/IBEILIEHBI JIBA TPy3a: clieBa — Maccoil 2 Kr, cripaBa — Maccoit 3 kr. ['ie
clieTyeT MOJNepPeTh CTEP>KeHb, YTOOBI OH OCTaBaJICs B PABHOBECUU?
A6. llap paguycom 10 cm 1 Maccoii 5 Kr Bpalaercss BOKpYT OCH
CUMMETPHUH COTJIACHO YPaBHEHHIO:

o= A+Bt*+Ct®,

rae B=2 pazl/cz, C=-0.5 pazl/c3. Haiit MOMEHT cuJ1, IEWCTBYIOIMX HA IIIap,
yepes 3 c.

Al. 13 6ammona co cxxaThIM Bo1opoioM o0beMoM 10 i1 BeiTekaeT ras. [Ipu
TeMmeparype 7°C MaHOMeTp nokassiBaeT 50 atMm. Yepes HEKOTOpoe BpeMs
IIpU TEMIepaType 17°C MaHOMET)p MOKa3aj Takoe ke naBiieHne. Kakas
Macca rasa ynuia u3 6amuiona? MossipHas Macca BoJopoza 2 I/MOJIb.
Monekynspras | A2. BanHy BMECTHMOCTEIO 85 J1 HEOOXOAMMO 3aIIOJHATE BOJOH, HMEIOIIEH
¢buznka TEMIIEpaTypy 30°C, UCIIONIb3Ys BOAY IIPU 80° C u nex [IpU TEMIIEpaType -
20° C. OmpesienuTh Macey Jiba, KOTOPbIi CIICAYeT IIOJT0KHTh B BAHHY.

VY nenpHas TemnoeMkocTh Boabl 4200 Jlx/kr-K, ynenbHas Temnora
raBieHus abpaa 336 kJK/Kr, yaenbHas TeroeMKocTs baa 2100 Jx/kr-K.
A3. Jlns HarpeBaHMs Ha AJIEKTPOIIUTKE OT 20° C o kuneHust




notpedoBanoch 21 muH. CKOJIBKO BPEMEHH IOCIIE 3TOr0 HEOOXOAMMO ISt
MIOJIHOTO MCTIapeHus BObI? Y AenbHas TerioeMKocTh Boabl 4200 JIx/kr-K,
ylenpHas Terora napoodpazoanus 2.3 MJx/kr.

A4. Temniepatypa HarpeBaTes UAealIbHOr0 TEMIoBOro Asuraress Kapuo
227° C, a remmeparypa xomoxunsauka 27° C. PaGouee Teno ABHraTes
COBEpIIACT 3a MUK padoTy, paBHyro 10 k. Kakoe konmn4uecTBO TEIIOThI
MoJIy4yaeT pabodee TeJlo OT HarpeBaTesl 3a OUH ITHKJI?

Al. JIBa ToueuHbIX 3apsaa +q u +40 HaXOATCSI HA HEKOTOPOM PacCTOSSHUU
JpyT OT Apyra. 3aps/bl IPUBEIN B CONPUKOCHOBEHHE. Bo ckonbKO pa3
HE0OXOIMMO YBEJIMYUTH PACCTOSHUE MEX1Y HUMH, YTOOBI CHIIa
B3aUMOJICHCTBUS MEXKy HUMH OCTajach MPEKHEH?

A2. [1pImnHKa, UMEIOIIas MOJ0KUTEIbHBIN 3apsij 10 Knu Maccy 10 KT,
BJIETEJIA B OJTHOPOTHOE MAarHUTHOE T10JI€ BJIOJIb €T0 CHJIOBBIX JIMHUM C
HavanpHOM ckopocThio 0.1 M/c U mepemecTuach Ha paccTosHue 4 cM.
Kaxko¥ ctana cKopoCTh IBUIMHKY, €CIIM HAIIPSIKEHHOCTb I10JIS 10° B/m?

OnektpuuectBo | JleiicTBUEM CUIIBI TSKECTU MTPeHEOpeyb.
3. |um A3. Ilpu mOAKIIOYEHUH K HICTOYHUKY TOKA PE3UCTOPA C IIEKTPUUCCKUM
MarHeTu3m conpotuBieHueM 2 OM cuiia ToKa B 3JICKTPUUECKOI 1enu Oblia paBHa 2 A.
[Ipu moAKTIOYEHNHU K UCTOUYHUKY TOKA PE3UCTOPA C AICKTPUUECKUM
conpotuBieHueM 1 OM cuia B 3NeKTpuiecKoi 1enu Obuia paBHa 3 A.
Omnpenenuts D/1C 1 BHyTpeHHEE COIPOTUBIEHUE HCTOYHUKA.
A4. Kak n3MeHuTCs yacToTa o0palieHus 3apsKeHHON YaCcTUIIbI B
OJIHOPO/IHOM MarHWTHOM I10JI€ IIPU YBEJIMYEHUH €€ CKOPOCTH B N pa3?
AS. Tpancdopmarop noHmxkaet Hanpsokerue ¢ 240 B no 12 B. Bo ckonbko
pa3 YKCJI0 BUTKOB B MEPBUYHOM KATYIIIKE OTIUYAETCS OT YUCIIa BUTKOB BO
BTOPUYHON?
Al. OnpenenuTs yBeIHYEHHE, TaBaEMOE JTUH30M, (POKYCHOE PACCTOSTHUE
kotopoi paBHo 0.13 M, ecu mpeAMET OTCTOUT OT Hee Ha 15 cwm.
0 A2. OnpenenuTs JIMHY CBETOBOM BOJIHBI JUIsl IUHUU B IU(DPAaKLIOHHOM
MITHKA. s .
CHEKTPE TPETHETO MOPsIJIKA, COBIAIAIOIIEH C TMHUEH YETBEPTOrO MOPSAKA C
CrnenuanbHas .
JUTHHOU BOJHBI 510 HM.
Teopus 8
A3. DHeprus nokos npotoHa paBHa 9.4-10° 3B. Ha ckonbko mosiHast sHeprust
4. | OTHOCUTEIHHOCT
N — MIPOTOHA MPH CKOpOCTU PpoToHA 0.6¢ MPEBOCXOIUT €r0 SHEPTUIO OKOS?
afOMa u A4. DHeprus nepBoro GoToHa B 2 paza 6omblie SHEpruu BToporo. Bo

AaTOMHOTO sApa

CKOJIBKO pa3 OTIMYAIOTCS UMITYJIbCHI 3TUX (POTOHOB?

AS5. B HauanbHbIi MOMEHT BpeMeHH 0b110 1000 aTOMHBIX siiep U30TOMA C
nepuoioM nosypacnazga 5 MuH. CKOJIBKO siJIEp 9TOr0 U30TOINA OCTAaHETC s
Hepacnasmmmucs yepe3 10 mun?

3aganusi, HeoOXoauMble s orlleHuBaHus cpopmupoBanHocTH OIIK-1 Ha mpoaBuHYyTOM

YpPOBHE

[lepeuens 3amanuii 111 TPAKTUYECKOM TTOJATOTOBKHU

Tema

IIpuMepsl 3axanni

Knaccuueckasa

B1. MarepuanbHas TOYKa ABUKETCS MO MIIOCKOCTH COTVIACHO YPABHEHUIO:




MEXaHHUKa

r = At%i +Bt?].
Hanwucats 3aBUCHMOCTH D(t), u(t), é(t), a(t).
B2. Ha rope ¢ yrinom HakioHa 30° OpocaroT rOpU30HTAIBLHO C HAYaIbHOM
CKOpOCThIO 15 M/c. Ha kakoM paccTOSTHUM OT TOYKH OpOCaHUS BIIOJIb
HAKJIOHHOM IJIOCKOCTH OH ynanetr? (Vkazanue: paccTosiHHE OT MecTa
OpocaHus 10 MecTa MaJieHus BeIpaxaercs 1o reopeme [Tudaropa uepes
JAJIbHOCTH T0JIETa U €0 BBICOTY).
B3. JIBa Tenma maccamu 6 Kr U 4 KT, COETMHEHHBIE HEBECOMOM, HEPACTIKUMOI
HUTBIO, JIEXKAT HAa TOPU30HTAIBHOU OBepXHOCTU. K mepBoMy Teiry
npuiioxkena cuia 50 H, oOpasyromast ¢ Topu30HTOM yToJI, TAHTEHC KOTOPOTO
0.75. Haiitu crity, HaTSDKEHHUSI HITH M YCKOpPEHHUE Tel, eciu KodhpuimeHT
TPEHUSI UX O IOBEPXHOCTH 0.5.
B4. Bpycok maccoit 600 r, TBHKYIITUICS CO CKOPOCTHIO 2 M/C, CTaIKUBAETCS C
HenoABMXKHBIM Opyckom maccoit 200 r. Kakoii Oynetr ckopocTh MepBOro u
BTOPOT0 OPYCKOB IOCIIe coyAapeHus? Y aap cuuTaTh LHEHTPAIbHBIM U
a0COIIIOTHO YIIPYTHM.
BS5. B rnmaakuii BBICOKMN HUIMHAPUYECKHUI CTaAKaH C BHYTPEHHUM PaguyCcoM
R momenrator kapangam ;umHo# | 1 Maccoit m. C kako# cuiloii A1eiCTByeT Ha
CTaKaH BEpXHUI KOHEL KapaHjama?
B6. Ha ogHOpO HBIN CIUIOIIHON LMJIMHAPUYECKUH BaJl pailycoM 5 CM U
Maccoit 10 kr HaMoTaHa Jierkasi HUTh, K KOHIY KOTOPOI IPUKPEIUIEH IPY3
Maccoi 2 kr. Onpenenurb:
1) 3aBUCHMOCTb NEepEMEILICHHUS TPy3a OT BPEMEHH;
2) 3aBUCUMOCTb MOAYJISI YTIIOBOTO MEPEMEIICHUSI Bajia OT BPEMEHHU;
3) TaHreHIMATbHOE M HOPMAJIbHOE YCKOPEHUS TOUEK, HaXOSIINXCS Ha
MMOBEPXHOCTHU BaJia yepe3 | ¢ mocie Havaia IBHKCHUSI.

MonexkynspHas
¢buznka

B1. bamion o6semoM 30 coiepKUT cMech BOAOPOAA U TeNus Ipu
temrneparype 300 K u naBnenun 828 klla. Macca cmecu paBHa 24 r.
Onpenenuts Maccy BOAOPOJA U FENHsI B COCTABE CMECH.

B2. B cocyn, conepsxaniuii 2.5 Kr BoAbI Ipu 15° C, BITYCKAlOT BOASHOM map
Maccoi 200 r npu Temneparype 100° C. Kakas TEeMIIepaTypa yCTaHOBUTCS
MOCJIe KOHICHCAIIMK BOJISTHOTO mapa? Y aenbHas TeII0eMKOCTh BoIbI 4200
JLx/kr-K, ynenpHas Temora napoodpasobanus 2.3 MJDx/Kr.

B3. B anekrpuueckuii kodhelHUK Hammim Bogy oobemoMm 0.16 1 npu
temmeparype 30° C u BkTroumm Harpesatenb. Uepes Kakoe BPeMst OCIe
BKJIFOYEHHUS BBIKUITUT BCSI BOJA, €CIIM MOIHOCTh HarpeBatens kBT, KII/]
HarpeBatens 80 %? Y nenpHas TeruoeMkocth Boabl 4200 [x/kr-K, yaenbHast
TeruioTa napoodpazoBanus 2.3 MJDx/kr.

B4. Tennosast mamuna umeet KI1/1 25%. CpenHsis MOIIHOCTD Mepeaavu
TEIUIOTHI XOJIOWIBHUKY B X07ie ee paboThl coctasisieT 3 kBT. Kakoe

KOJIMYECTBO TEILIOTHI MOJTydaeT pabouee TeI0 MalluHbl OT HarpeBatess 3a 10
c?

DIJIEKTPUYECTBO
u
MarHeTu3m

B1. /IBa Toueunbix nosnoxurtenbHbIX 3apsaa 200 uKn u 400 aKin Haxoasarces B
BakyyMme. ONpenennTs BEINYMHY HANPSKEHHOCTH DJIEKTPUYECKOTO MOJIS ITHUX
3aps/10B B TOUKE, PACIIOIOKEHHON Ha IPSIMOM, COEAUHSIONIEH 3aps/ibl, HA
paccTostHAU 2.5 M OT IIEpBOTO 3apsi/ia ¥ Ha PacCTOSHUM B 2 pa3a 0oJbIIeM OT
BTOPOTO 3apsiza.

B2. B 01HOpOTHOM 3JIEKTpUYECKOM 1oJ1e HanpsikeHHocThio 200 B/m




HEMOJIBUKHO «BUCUT» NBUIMHKA, 3apa1 kotopoi 40 K. Uemy paBHa macca
MBUTMHKU ?

B3. Pe3ucTopsl moouepeIHO MOAKIIOYAIOT K HCTOYHUKY IMTOCTOSHHOTO TOKA.
CornpoTuBiieHHS pE3UCTOPOB COOTBETCTBEHHO paBHBI 3 OM 1 12 Om.
Mo1HOCTh TOKa B pe3UCTOpax oJMHaKoBa. UeMy paBHa cuja TOKa B LEHU?
B4. YuacTok npoBo/iHMKa HAXOAUTCS B MArHUTHOM I10JI€, HHYKIIHS
kotoporo 50 mT:n. Cuiia 3JeKTpUYECKOro TOKa, MPOTEKAOIIETO MO
pOBOAHUKY, paBHa 10 A. ITpu nepemelieHuu NpoBOIHNUKA HA 8 CM B
HaIpaBJIeHUHU JEHCTBUS CUITBI AMIiepa 1osie coBepiaeT padoty 0.004 Jx.
UYemy paBHa JuIMHA yyacTKa nIpoBoaHUKa? [IpoBOJHUK pacionoxeH
MEPIEeHIUKYJIAPHO JTUHUSAM MarHUTHOW UHAYKIIUU.

BS5. Hanpsbxenue Ha KOHIIaX MEpBUYHON 00MOTKH TpaHchopmaropa 127 B,
cuia Toka B Heil 1 A. HampsikeHue Ha KOHIIaX BTOpUYHOM 0OMOTKH 12.7 B,
cuia Toka B Heil 8 A. Uemy pasen KI1J tpancdopmaropa?

OnTHkKa.
CoenuannHas
Teopus
OTHOCHUTEIBHOC
TH. OU3UKa
aroma u
aTOMHOTO si/ipa

B1. Ha skpane ¢ momol1ipt0 TOHKOM JHH3BI ¢ (POKYCHBIM paccTosHueM 30 cM
MIOJIy4YEHO YETKOE U300pakeHUE MPEMETA C TPEXKPATHBIM YBEITUUECHHUEM.
KakoBo paccrosiHre OT mpeaMeTa 0 IKpaHa ¢ ero uzoopaxenuem?

B2. ludpakunonnas pemrerka umeet 120 mrpuxoB Ha 2 MM. Haiitu mmuay
BOJIHBI MOHOXPOMATUYECKOTO CBETA, MA/IAI0IIEr0 Ha PEUIETKY, €CIIH MEePBBIi
MaKCUMyM HabJIt01aeTcs Mo/ yriioM, cuayc kotoporo 0.06.

B3. KpacHast rparnma gorosddexra Hekoroporo merawia 6-10* I'i. Haiitu
4acTOTY MaJaroIIero CBETa, €ClM BhUICTEBIINE C TOBEPXHOCTH MeTallia
(OTOATIEKTPOHBI IMOJHOCTHIO 33JIePKUBAIOTCS CETKOM, MMOTEHIINAT KOTOPOM
cocrasisieT 3 B.

B4. PrytHas nammna umeet MouiHocTh 125 BT. CkonbKO KBAaHTOB CBETa
HCITYCKAETCS €KECEKYH/IHO IPU U3IyYEHUH C JJIMHON BOJIHBI 579 HM?

BS5. Ilepuon momypacnazna crponius 29 net. Yepes CKOJIBKO JET MPOU30HIET
pacnan 7/8 OT nepBOHAYAILHOTO YHCIIA PAJIMOAKTHBHBIX sep?

Brnagets: MeromamMu HCHONB30BaHUS B TPO(PECCHOHATBLHON MESITENIBHOCTH 0a30BbIX
3HaHUM (YyHIAMEHTAIBHBIX PA3[eiOB MAaTeMaTHKUA [JIs CO3JaHUS MAaTeMaTHYeCKHX

MO,Z[G.]'IGI‘/JI THUIIOBBIX HpO(beCCHOHaJIBHBIX 3aJda4d MW  HMHTCPIPCTAIHUKU  ITOJYUYCHHBIX

pPE3yJIbTATOB C YYETOM I'PAHUI MPUMEHUMOCTH MOJIEIIEH.

3aganusi, HeoOxonuMble Ui onleHuBaHus copmupoBanHoct OIIK-1 Ha npoaBuHyTOM

YpPOBHE

[lepeuens 3a1aHni 119 TPAKTUYECKOMN TTOJATOTOBKHU

Ne | Tema IIpuMepsl 3a1anuit
Cl. [IBm>xeHrue MaTepraibHOM TOYKH 3a1aHO YPABHEHUEM:
1 Krnaccuueckas r= A(T cos it + ]Sin a)t)
MEeXaHuKa

rne A=0.5 m, =5 pan/c. Haueptuts TpaekTopuio Touku. Onpenenutsb
MOJTyJIb CKOPOCTH U MOJIYJIb HOPMAJIbHOTO YCKOPEHHSI.




C2. HaknoHHas IIOCKOCTh MEPECEKAETCS C

TOPU30HTAIIBHOM MJIOCKOCTBIO IO MpsiMOi 4B.

Yroa Mexay MI0CKOCTIMU a=30°. Manenbkas
A nraiida HauMHAET JIBM)KEHUE BBEPX IO

“ HaKJIOHHOM TUIOCKOCTH U3 TOYKH A ¢ HayaIbHOU

CKOPOCTBIO Up=2 M/C MO YIJIOM ,8260O K
npsimoii AB. HaliTu MakcuManbHOE pacCTOSIHUE
H, Ha kotopoe maitba yganurcs ot npsmoin AB
B XO/I€ TIOJheMa [0 HAKJIIOHHOW TUIOCKOCTH. TpeHreM maiobl o
HAKJIOHHYIO TUIOCKOCTh NpeHebpeub. (Vkazanue: mpoeKuns yCKOPEHUs
cBOOO/IHOIO N1a/IEHUS Ha IIOCKOCTb, [10 KOTOPOI MPOUCXOIUT ABUKEHUE,
paBHa ¢Sina).
C3. HeBecomblii OJIOK YKpEIUICH Ha BEPIIMHE HAKIIOHHON TUIOCKOCTH,
COCTABJISIFOLIEH C TOPU30HTOM YIOJI 30°. ['upst Mmaccoii 1 kr, coequHeHHas ¢
rupei 2 KT HEBECOMOU, HepacTsHDKUMOM HUTBIO, TIEPEKUHYTOM uepe3 010K,
MOTHUMAETCS 0 HAKJIOHHOM mockocTy. HaliTi yckopeHue, ¢ KOTOpbIM
JBUTAIOTCS TUPH, U HATsDKEHHE HUTH. TpeHneM B O6J0Ke mpeHeopeys.
C4. He06oblIioe TeJI0 COCKAIb3bIBAET C BBICOTHI N 0€3 TpeHus 1o
HAKJIOHHOMY eJI00y, a 3aTeM JBUKETCS 110 «MEPTBOM METIIe» paguycoM
R. Ha xakoii BbICOTE T€JI0 OTOPBETCS OT MOBEPXHOCTH neTian? BricoTy
OTCUUTBHIBAIOT OT HMKHEH TOUKH METIU. TpeHHeM B CUCTEME IPeHEOpeUb.
(Vkazanue: B TOUKe, TJIC «TEJIO OTOPBETCS OT METJINY, CUIA PEAKIIHSI
OTIOPBI paBHA HYIIIO).
C5. OgHopoanas 10cKa npucTaBiieHa K creHe. [Ipu kakoM HauMeHbIIeM
yTJI€ MKy JOCKOW U TOPU3OHTAIBHBIM MTOJIOM JI0CKA COXPAaHUT
paBHOBecHe, eciii KO3 (HULUEHT TpeHUs MeX 1y Jockoi u nojom 0.4, a
MEXIy TOCKOM U cTeHoi 0.57
C6. [Ia tema maccamu 0.25 xr 1 0.15 KT cBsI3aHBI TOHKOH HUTHIO,
nepeOpoleHHoN yepe3 O0JI0K. biok ykpernieH Ha Kparo TrOpU30HTAIBHOTO
CTOJIa, 110 ITOBEPXHOCTH KOTOPOT'O CKOJIB3UT IMepBoe Teno. C Kakum
YCKOPEHHUEM JIBIKYTCS TeJa U KAKOBBI CHIIbI HATSHXKEHUSI HUTH 10 00€
cTopoHsbI oT 65oka? KoadduumeHnt tpenus tena o noBepxHoctu crosa 0.2.
Macca 6:10ka 0.1 KT ¥ €ro MOXKHO CUUTATh TOHKOCTEHHBIM JHCKOM.
Maccoli HUTH 1 TpeHHeM B GJI0Ke TpeHeOpeyb.

B




MonexyisapHas
buzuka

Cl. UneanpHbBI 0qHOATOMHLIN ra3 B koianuyecTse 0.09 MOJIL HaXOIUTCS B
PAaBHOBECHUH B BEPTUKAIHLHOM IIMJIMH/PE MO/ MOPIIHEM MACCOU 5 K.
Tpenue Mex 1y MOPIIHEM U CTEHKAMU UIMHIPA OTCYTCTBYET.
Atmocdeproe nanenue 100 xI1a. B pe3ynbTaTe HarpeBaHus rasa
MOpUICHb MOAHSIICA Ha BBICOTY 4 €M, a TeMIlepaTypa ra3a nojaHsiach Ha 16
K. Yemy paBHa 1u1omaip NOpIIHS?

C2. B cocynie n1eXUT KyCOK JIbJla TEMIIEPATYPOil 0° C. Eciu coo61uTsh eMy
50 k/I>x TemnoThI, TO 3/ 4 nppa pacraer. Kakoe Konm4ecTBO TEIIOTHI

HE00X0IMMO COOOIIUTH COAEP)KUMOMY COCYIa
JIOTIOJTHUTEIHHO, YTOOBI BECh JIS/ pacTasil U Va
oOpa3oBaBIIascs BOJa Harpeaach J10 TEMIEpaTyphbl
20° C? TemmoBsIMH [OTEPSAME [IPEHEOPEUb.

VY nenbHas TemnoeMkocTh Boabl 4200 JIx/kr-K, N
yIeTbHas TeIUIOTAa TUIaBJICHUs J1baa 336 kJK/KT.

C3. C xaxoll HauMEHBbIIIEN BBICOTHI JOJKHBI OBLTH 0
CBOOOJTHO MAJaTh JI0KACBBIC KAIUId, YTOOBI IIPH

yllape 0 3eMJII0 OT HUX HE OCTaloCh Obl «MOKpPOT0 MecTa»? B MOMeHT
naJIeHus Ha 3eMutio Temmeparypa karnes 20° C. Y aenbHas TeIIoeMKOCTb
Bozbl 4200 JIx/kr-K, ynenbHas teriaora napoodpasoanus 2.3 MJk/Kr.
ConpoTuBieHneM BO3Iyxa MpeHedpedb. Y CKOpeHHe CBOOOIHOTO MaeHH
CUMUTATh OCTOSTHHBIM U paBHbIM 9.8 m/c.

C4. 10 Mosb H1€aTTbHOTO OJTHOATOMHOTO T'a3a OXJaWJIv, YMEHBIINB
naBiieHue B 3 pa3a. 3aTeM ra3 Harpesu /10 IepBOHA4YaIbHOW TeMIIEPaTypbl
300 K (cM. puc.). Kakoe koamuecTBO TEMIOTHI COOOIIEHO Ta3y Ha y4acTKe
2—3?

V~c

DJIEKTPUYECTBO U
MarHeTu3m

Cl1. B aByx BepmnHax (Toukax 1 u 2) paBHOCTOPOHHETO
TPEYroJbHUKA CO CTOPOHOM @ MOMEIIEHBI 3aps/ibl +0 U -

2q (cM. puc.). OnpenenuTs HapsHKEHHOCTb a
ANEKTPUYECKOTO TOJISI B TOUKE 3, SIBIISIOIIEHCS TPEThen
BEPILIMHOM 3TOT0 TpeyrojbHUKa. M3BecTHO, UyTO

TOYEYHBIN 3apsij (] CO3/1aeT Ha PACCTOSHUU d

JIEKTPUUECKOE TI0JIe HanpskeHHOCThio 10 MB/M.

C2. Ha Heu3BeCTHOM M1aHeTe ISl U3MEPEHUsT YCKOPEHHSI CBOOOTHOTO
MaJCHMSI UCIIOJIb30BAJIM MAJIEHBKHI IapuK Maccoil 1 r u 3apsaaom 2.5
MKKJ1. Oka3anock, 4T0 B TOPU30HTATBHOM 3JIEKTPUUYECKOM I0JIE
HanpsikeHHOCThIo 2000 B/M HUTH ¢ MO/ABENIEHHBIM HA HEW MaJeHbKUM
IIAPUKOM OTKJIOHUJIACh HA 45% ot BepTukaiu. [1o 3TuM 1aHHBIM
OIpeJIeNIUTh YCKOPEHHE CBOOOIHOTO MaIeHUS Ha IUIaHeTe.

C3. K onHOpOHOMY MEAHOMY IUJIMHIPUYECKOMY MPOBOIHUKY JUTMHOMN
10 M mpUIOKUIM pa3HOCTh MOTEHIIMAIOB 2 B. OnpenennTs TpoMeKyTOK
BpPEMEHH, B T€YEHHE KOTOPOT0 TeMIlepaTypa POBOJHIKA TOBBICUTCS HA
10 K. I3MeHeHneM CONpOTUBIIEHUS IPOBOIHUKA U PACCEUBAHUEM TeEIlIaA
IIpH €ro HarpeBaHuu npenedpeys. [lnotnocTs Menu 8900 K/, yIE€IbHOE
COIIPOTUBIICHUE MEIU 1.7-10® Om-m, yZeIbHas TeII0eMKOCTh Meau 380
JIx/xr-K.

C4. I'opu3oHTaNbHBINA MPOBOSIINNA CTEPKEHb TPSIMOYTOJIBHOTO CEYEHUS
MIOCTYIATENBHO JIBUYKETCS C YCKOPEHUEM BBEPX IO INIaJKON HAKIOHHOU
IIOCKOCTH C yr71oM HakiioHa 30° B 0[HOPOJHOM MArHHTHOM MoJe (BEKTOP

2an 2




MarHuTHON MHIYKIIMHM HAMPaBIICH BEPTUKAIHHO BBEPX, €r0 MOAYJIb PaBEH
0.2 Tn). o crepxuto npoTekaeT Tok 4 A. OTHOLIEHUE MAcChl CTEPKHS K
ero jumHe 0.1 kr/M. OnpenenuTs yCKOPEeHHe, ¢ KOTOPBIM JBUKETCS
CTEP>KEHb.

C5. MenHoe KOJIbIO U3 MPOBOJIA JUAMETPOM 2 MM PACIIONIOKEHO B
OJIHOPOJIHOM MarHMUTHOM I10JI€, MarHUTHAsI HHAYKIUS KOTOPOTO MEHSETCA
1o Mo1yJro co ckopocThio 1.09 Ti/c. [TmockocTh kKombIa
MEePHEHUKYIISIPHA BEKTOPY MarHUTHOM MHAYKIMK. YeMy paBeH quameTp
KOJIbI1a, €CJIM BOBHUKAIOIIUKA B HEM MHIYKIIMOHHBIN TOK paBeH 10 A?

VY nenbHOE COMPOTUBIICHUE MEITU 1.72-10® Om-m.

C1. B gHO BogoeMa BEpTHKAIBHO 3a0UTa CBas [UIMHOM 3 M Tak, 4To ee
BEPXHMI KOHEIl HaXOJUTCS Mo BoioW. HallTu JyiHy Te€HM OT CBau Ha JIHE
BOJIOEMa, €CITM yTOJI MaJICHUs COJTHEYHBIX JIy4eil Ha TTOBEPXHOCTh BOJBI
paBeH 30°. nokazares npesnoMiIeHns Bojbl 4/3.

C2. Kakoit HanOOoIbIIHI MOPSATOK CIEKTPa MOKHO HAOIIOAATh C TIOMOIIBIO
TUGpaKIUMOHHON perieTku, nMeroieii 500 mTpuxoB Ha 2 MM, IpU
OCBEIICHNUH €€ CBETOM IJIUHOM BOIHEI 720 HM?

OnTuka.

CriemabHas C3. B aByx onbiTax 1o ¢porodddexry Metaimmueckas miacTuHa

TeopHs o0xy4anacek cBeToM ¢ anuHamu BoiH 350 uM u 540 uM. MakcumanbsHas
4. CKOPOCTh ()OTOIJICKTPOHOB B TIEPBOM OIIBITE ObLIa B 2 pa3a OoJIbIe, 4eM

OTHOCHUTEJIbHOCTH.

B0 BTopoM. KakoBa paboTa BbIX0/1a C TOBEPXHOCTH MeTasuia?

C4. MoHOXpOMaTHYECKHI IMy4OK NapajuIebHbIX JIy4el co3aeTcs
MCTOYHHUKOM, KOTOpBIH 3a 8-10™ ¢ U3Iy4aeT 5-10* doronos. oToHSI
NMAak0T 110 HOPMAJIA Ha IUIOMIAKY MIommansio 0.7 cM i CO31atoT
nasnenne 1.5-10” Ila. [Tpu sTom 40% (HhoTOHOB OTpakaeTcsi, OCTaIbHbIE
nornomaroTcs. OnpeaenuTs JUIMHY BOJHbI U3TyYeHHUS.

CS. Kakas 1074 (B MpOLIEHTaX) pailOaKTUBHBIX SAEp OCTAHETCS
HepacnaBlIleiics yepe3 HHTepBaJl BpeMEHH, PaBHbIH JIByM MeproiaM
noypacnazna?

®duzuka aroma 1
aTOMHOTO si7pa

[IpomexxyTouHas aTTecTanus

OIIK-1. Cnocoben mpumeHsTh 0a30Bble 3HAHUS B 00JACTH (DU3MKO-MATEMATHUYECKUX H
(MM) eCTECTBEHHBIX HAYK B cdepe cBoei nMpodecCHoHaNBHOM eI TEILHOCTH.

3HaTh: OCHOBHBIE MOJENM 33Jad B paMKax AUCUUIUIMHBI C YYE€TOM UX TPaHUI]
MIPUMEHUMOCTH.

YMeTh: TpaMOTHO HCIOJIb30BaTh B MPO(ECCHOHATBLHON NeATEeIbHOCTH 0a30Bble 3HAHUS
dyHIaMEHTaIbHBIX  pa3fesioB  Kypca  (U3MKH, CO3JaBaTb  MOJEIHM  TUIIOBBIX
MpOo(ECCUOHANIBHBIX 3a7jady ¥ WHTEPHPETUPOBATH IOJIYUYEHHBIC PE3yJIbTAaThl C Y4ETOM
rpaHull IPUMEHUMOCTH MOJIEJIEM.

Brnagets: Meromamu WCHONB30BaHUS B TPO(PECCHOHATBLHON JESITEIBHOCTH 0a30BbIX
3HaHWN (yHIAMEHTAIBHBIX PA3ACIOB MATEMATHKW JUIsl CO3JIaHUS MaTeMaTHYEeCKUX
MOZIeJIe THUTMOBBIX TPO(PECCHOHANBHBIX 3alad ¥ HMHTEPIPETAMU  MMOJYyYEHHBIX
PE3yJbTAaTOB C YYETOM I'PAHUL] IPUMEHUMOCTH MOJIEIIEH.



3amanus1, HeoOXoauMbIe 11 orleHuBaHus cpopmupoBanHoctu OINK-1
[TepeueHb BOMPOCOB K dK3aMEHY

Mexannueckoe aBmxkeHne. OcHOBHas 3ajada MexaHuku. (Cucrema oTcyerta.
MarepuanbHas TOUKa — MOJIENIb MEXaHUKU. Pa3nensl MEXaHUKH.

Kunemaruka. Tpaekropus. [lyre. Mexanndueckoe ABMKEHHE IO BUAY TPACKTOPUH.
CnocoObl omucanusi ABWKEHHS. Paanyc-BEeKTOp TMOJOXKEHUS MaTepUalbHON TOYKHU.
VYpaBHeHue [BWKEHHS. BekTop mnepeMelieHds MaTepUallbHOW TOYKH (BEKTOpHas,
KOOpJIHUHaTHas (popma, Moyiib). CKOpOCTh MaTEPUAIBHON TOUKH. Y CKOPEHUE.

[IpsiMonuHetHOE paBHOMEpPHOE JIBI)KEHUE, YPAaBHEHUE JIBUKEHUSI, €ro rpaduieckoe
npeacrasiieHue. [IpsMonuHEnHOe paBHOIIEPEMEHHOE NBWXEHUE, YPABHEHHUE IBHUKCHMUE,
ero rpauuecKkoe mpeICTaBICHHE.

Juuamuka. Cuna: mposiBICHHS, OCOOCHHOCTH, MPUHIIMIT CYNEPHO3UIUU, METOJIbI
nsMepenus cuil. Maeptaocts. Macca. MiMiyiibc maTepuanbHON TOYKH.

3aKkOHBl KJIaCCMUYECKOM MexaHuku (3akoHbl HproToHa). [ 3akoH Kiaccuyeckoun
MexaHuku. Il 3axkoH kiaccnueckor Mexanuku. Ummynsce cuibl. 11l 3akoH Kiaccuueckoun
MEXaHHUKHU. 3aKOH BCEMUPHOTO TATOTEHUs. [ paBUTallMOHHAS TOCTOSIHHAS.

Cuna tsoxectu. Bec tena. Cuinbl ynpyroctu. edopmanuu: ynpyriue u HEynpyrue.
Bunpsl ynpyrux aedopmanuii. XapakTepuCcTUKUA AepopMaiuii: adCOMIOTHOE YIJIMHEHUE,
OTHOCHUTEIIBHOE YJJIMHEHUE, MEXaHUYECKOE HanpsihkeHue. 3akoH ['yka. Cuna TpeHus: cumia
TPEHUsI MOKOs, MaKCUMaJlbHasl CUJIa TPEHUS TMOKOs, KOdPOUIMEHT TPEeHUs, CHJIa TPEHUS
CKOJIb)KECHHS. [[BMJKEHME Tejla MO HAKJIOHHOW IUIOCKOCTH. JIBM)KEHME TeN, CBSI3aHHBIX
HEBECOMOM HEPACTSHKUMOM HUTHIO. Crita Apxumena.

3aKOH COXpaHEHHs UMIYJibca. IMITyIbC CUCTEMBI MaTepHaIbHBIX TOYEK. 3JAMKHYTAas
CHUCTEMA TEJI. Y PABHEHUE U3MEHEHUS UMITYJIbCA CUCTEMBI MAaTEPUAIBHBIX TOUEK.

3aKoH COXpaHEHHUs TIOJIHOM MeXaHW4ecKol »sHepruu. MexaHuudeckass pabora.
I'paduueckoe mpeacraBienne pabotel. KoHcepBaTUBHBIE (IMOTEHIIMATBHBIC) CHUJIBL
HekoncepBatuBHbie (auccunaTuBHbie) cuiibl. MormHocTh. Koadduiment monesHoro
nerctBusi. Mexanuueckass dHeprus. Buabl mexanndeckoi sHeprun. Kunermueckas
sHeprus. Teopema 00 M3MEHEHUM KWHETHYECKOW dHEepruu tena. KuHertwdeckas sHEprus
CHUCTEMBI MaTepUaJIbHbIX To4YeK. lloTeHnumanbHas sHeprus. lloTeHnmanbHas >3Heprus
ynpyro aepopmupoBaHHoro tena. l[loTeHuumanbHas sHeprust cuibl TsokecTH. IlonHas
MEXaHMYECKast SHEPTUsl. 3aKOH COXPAHEHUS MMOJTHON MEXaHUYECKOW SHEPTUU.

DJIEKTpOCTaTUKa. DJIGKTPUUECKUM  3apsi, ero cBoiictBa. 3akoH KyloHa.
OnekTpocratndyeckoe  moJsie.  HampsbkeHHOCTh ~ —  CujoBasg  XapaKTEpUCTHKA
ANEKTPOCTATUYECKOTO  MOJsA.  HanpsokeHHOCTh  MOJisl,  CO3JaHHOTO  TOYEYHBIM
aneKkTpudeckuM 3apsaaom. [IpuHuun cynepnozunuu nonei. Cuiiossie TMHUU. OTHOPOIHOE
aneKkTpocratuyeckoe  mone.  [loreHmman  —  JHEpreTudeckas  XapakTepUCTHKA
3JIEKTPOCTATUUYECKOro mojs. lloTeHnman moss, CO34aHHOTO TOYEYHBIM 3JIEKTPUYECKUM



3apsaoM. [lpunnmn cynepnosunmu  mnosen. PasHocte mnoreHnmanoB. Hamnpsbxkenue.
DKBHUNOTEHIMAJIbHBIE TOBEPXHOCTH. CBA3b pa3HOCTU MOTEHIHUAJIOB U HANPSHKEHHOCTH.

OnektpoeMKkocTb. KonaeHcaTtopsl. Buasl KOHIEHCATOPOB. DJIEKTPOEMKOCTh
IJIOCKOTO KOHZIeHcaTopa. CoeIMHEHNE KOHIEHCATOPOB. DHEPTHUSI SJIEKTPUUECKOTO MOJIS.

Onektpudeckuid TOK. Cuia TOKa, €ro IUIOTHOCTb. YCJOBUS CYIIECTBOBAHUS
anekTpudyeckoro Toka. OJIC. 3akon Oma 9 OJHOPOJHOIO Yy4yacTKa IICMH.
ConpoTusiieHre NpOBOIHUKOB. CoeIMHEHNE MMPOBOAHUKOB. 3aKOH OMa Uil TOJIHOW LIETIH.
Pabota ©M MOIIHOCTh MOCTOSIHHOTO 3JEKTPUUYECKOTO TOKA. TerioBoe pAencTBUE
ANEKTpUYECKOro Toka. 3akoH Jlxoyia-Jlenua.

Marnernsm. MarautHoe mnose. XapakTepUCTHKHM MAarHuTHOro nmouss. Bektop
MAarHUTHOM HMHAYKIHWM — CHJIOBAs XapaKTEPUCTHKAa MarHuTHOro mnons. Hampasimenue u
MOJIeJIb BEKTOpPA MArHUTHOM WHAYKIUW. JIMHWUM MAarHUTHOM WHIYKIMHA. MarHUTHBIN
notok. Cmita Amriepa: moayiib U HanpasiieHue. Cuna JlopeHua: Moayiib U HalpaBJICHUE.
MarnuTHasi IpOHUIIAeMOCTh BelecTBa. Jlua-, nmapa- u peppomMarHeTUKHu.

DONEeKTpOMarHuTHasT WHAYKLOHS. 3aKOH B3JEKTPOMArHUTHOM WHAYKUuU. [IpaBuiio
Jlenna. Camounpaykuus. WHIyKTUBHOCTb. YpaBHeHHME MakcBemia M HX TPaHUILBI
MIPUMEHUMOCTH.

Ontuka. ['eomerpuueckas onthka. CBETOBOW Jiyd. 3aKOH MPSMOJUHEWHOTO
pacnpoctpaHeHusi cBeta. OTpakeHHe. 3€pKAIIbHOE U PAaCCEIHHOE OTpPaKCHHE. 3aKOH
orpaxkeHusa. [lmockoe 3epkano. IloctpoeHne u300pa’keHUs B IUIOCKOM 3€pKaje, €ro
cBoiicTBa M Xxapaktepuctuku. Cdepuueckoe 3epkano. Ontuyeckuid LHEHTpP, (OKyc
chepuyeckoro 3epkaia, ontuueckue ocu. [loctpoenune wnzoOpaxkeHuss B cepuyeckoM
3epKajie, €ro XapaKTEepPUCTHUKHU. YTOJI MAJEHUs, Yrod OTPaXEHUs, Yroja MpPeJIOMIICHUS.
3akoH mnpenomiieHus. AOCONIOTHBIN MOKa3aTelb mpesomieHus cpeasl. [Ipenomiienue
cBera TpeyronbHOM mnpuszmon. [lomHoe orpakenue cBeta. IIpenenbHBIM yroa mOJHOTO
OTPAKEHUS CBETA.

[Ipenomnenue cBeta Ha cepuueckoil TpaHuie pasnena cpei. JIMH3bI, UX BUIBI.
Tonkue nuH3bl. ONTUYECKUN LUEHTp JMH3bI. OnTHYecKue OcH. ['TaBHasi ONTHYECKAs! OCh.
®okyc. @PokanbHasg 1I0CKOCTh. DokycHoe paccrosHue. PopMyrna TOHKOW JIMH3BL
OnTtuyeckas cwia JuH3bL. [IpaBwiio 3HakoB. JIuHelHOe yBenHUYeHHE W300paKEHUS.
['panuLIBI MPUMEHUMOCTHA T€OMETPUUECKON ONITUKH.

Bonnogas onrruka. Uatepdepennus. Judpakums. Jucnepcus. [onspuzamms.

KBanroBas ontuka. Keantel. ®opmyna Ilnanka. Ilocrosnnas Ilmanka. @OTOHBI.
Macca ¢otona. KopmyckyisipHO-BOJIHOBOU JTyaTu3M.

TepmogHAMUYECKH Y CTATUCTUYECKUUA TMOAXOAbI K PACCMOTPEHUIO TEIUIOBBIX
apieHnii. MaeanbHblii ra3 — MoJeiab MOJIEKYJIsipHOM (u3uku. OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOpUH, X 000CHOBaHUA. MaKpo- 1 MUKPOCUCTEMBI TEJL.

TepMmoanHaMuueckas CUCTEMA. Hynesoe Hayaso TEPMOJVHAMUKH.
TepmoanHaMuueckue TMapamMeTpbl: TeMIleparypa, JaBlieHHe W o00beM (CrocoObl
M3MEpEHUs). YpaBHEHHE COCTOSIHMS HJEAIbHOrO rasza: ypaBHeHue KiiameiipoHa,
ypaBHeHue MengeneeBa-Knaneiipona. M3ompoueccel. ['a3oBble  3akoHbl.  CMecu
ujeanbHbIX Ta30B, 3akoH /JlampTOoHa. BHyTpeHHsAs sHeprus, crnocoObl €€ H3MEHEHUS.



BHyTpenHusis sHEeprusi mpeanbHOTO raza. Pabora B TepmoamHamuke. Termomepenada.
KonunyecTBo TeminoThl. TenmoeMKOCTh: yielibHAsS TEMI0EMKOCTb, MOJISIPHAS TEMIOEMKOCTb.
VYpaBuenne Maiiepa. KonnmdecTBo TEmOTHI MPU pa3IMUHBIX Mpolieccax. [lepBoe Hauano
TepMoJAUHAMUKHU. [IpUMEHEHHE MepBOTO Hayajla TEPMOJMHAMHUKHA K H30IMPOIECCAM.
AnuabatHbiii iporiecc. TermoBbie MamuHbl. MaeansHas termioBas mamuna, ee KIT. Tk
Kapno.

Hacpimennpld map W ero cpoiicTBa. BnaxHocTh Bo3ayxa. AOCOIOTHas U
OTHOCUTEJbHAS BIAXHOCTh. [ledunut BraxuocT. Todka pochI.

Cpenusst ckopocTh ABMKEHMS yacTull. CpeliHsisl KBaJApaTUUHAasl CKOPOCTh JBUKECHHUS
yactull. KuHeTndeckass 3HEprusi MOCTYIATENBHOIO JIBMXKECHHUS MOJIEKYJI U €€ CBA3b C
temriepatypoil. OcHoBHoe ypaBHeHue MKT naeansHoro rasa.

Mopens aroma Tomcona. Ombitel Pesepdopna. Mogens atoma Pesepdopna.
[Toctynarsl bopa. Ctpoenue atoMHOro snpa. [IpoToHHO-HEUTPOHHASA MOJEIb SIpa aTOMA.
Hyxnonsl. MaccoBoe uncio. M30tomsr.

4, MeTonu4ueckrue MaTepuabl, OpeACSIIONINe TPOIeAYPhl OLICHUBAHUS 3HAHUM, YMEHHM,
HaBBIKOB M (WJIM) OIBITa JACATEIBHOCTH, XapaKTEPHU3YIOMMX OATarbl (OPMUPOBAHUS
KOMIETECHIINUN

TpeOGoBaHus K 3K3aMeHy

ConocTaBUMOCTh PEUTUHTOBBIX MMOKA3aTENEH CTYIEHTa MO Pa3HbIM JUCLHUIUIMHAM U
banabHO-pEUTHHIOBOM CHCTEMBl OLEHKHA YCIEBAEMOCTU CTYAEHTOB OOECIEeYMBAETCS
MPUHATHEM E€JUHOTO MEXaHW3Ma OIICHKM 3HAaHHWM CTYJIEHTOB, BBIPAXKEHHOTO B Oasuiax,
coryiacHo kotopomy 100 6aioB - 3TO MOJTHOE YCBOCHUE 3HAHUH 10 yUeOHOM TUCIUIUIMHE,
COOTBETCTBYIOILIEE TPEOOBAHUAM yUE€OHOM MPOTPAMMBI.

MakcumanbHbId PE3ybTaT, KOTOPBIA MOXET OBITh OCTHUTHYT CTYACHTOM IO
Kaxomy u3 biokoB peitunroBoit orenku — 100 6aos.

OtBer oOywarolmerocs Ha 5K3aMEHE OILIEHMBAETCS B 0ajulax € y4eTOM MIKaJIbI
COOTBETCTBUS PEUTUHTOBBIX OIICHOK MATHOAITLHBIM OLICHKaM.

B 3adeTHO-3K3aMEHAllMOHHYIO BEJAOMOCTb MU 3aUYE€THYI0 KHHXKKY BBICTaBISFOTCS
OIICHKH TIO MSATHOAIIFHOM IIKaJIe U PEUTHHTOBBIE OIIEHKHU B OaJliax.

[Ipy moNydeHUH CTYyIAEHTOM Ha 5K3aMEHE HEYJIOBJIETBOPUTEIBHON OIIEHKH B
BEJIOMOCTbH BBICTABJISICTCSI pEUTUHTOBAs OlleHKa B Oatax (<40 6amioB), COOTBETCTBYIOIIAs
(hakTUYECKUM 3HAHUSM (OTBETY) CTYyICHTA.

Kputepun orieHKM 3HaHUN CTYJIEHTOB B paMKax KaJaoW yueOHOW NUCIUIUINHBI WU
rpynn JUCHUIUIMH BbhIpa0aThIBAIOTCA MpENofaBaTeIsiMU COTJacOBaHHO Ha Kadeapax
YHUBEPCUTETA UCXO U3 TPeOOBAHMI 00pa30BaTENbHBIX CTAHIAPTOB.

[IIkaa oneHnBanus dK3aMeHa

Kputepun onieHnBanus bassl

[TonHBIC ¥ TOYHBIE OTBETHI HA J[BA BOITPOCA SK3aMEHAIIMOHHOTO OMJIeTa. 21-30




CBO6OI[HO€ BJIaACHUEC OCHOBHBIMH TCPMHWHAMM U IIOHATUAMU KypCa,
MMOCJICA0BATCIIBHOC U JIOTUYHOC U3JIOKCHUEC MaTCpUaJla KypcCa,
3aKOHYCHHBIC BbIBOAbBI U O606HICHI/I${ 110 TEMEC BOIIPOCOB;
HCUYCPIBIBAIOIIUC OTBCTHI HA BOIIPOCHI ITPH CAAYC DK3aMCHA.

[TonHBIC ¥ TOYHBIE OTBETHI HA J[BA BOIIPOCA SK3aMEHAIIMOHHOTO OMIIeTa. 14-20
3HaHME OCHOBHBIX TEPMHHOB U TIOHATUH Kypca; OCIeA0BaTEIbHOES
M3JI0KEHUE MaTepuaia Kypca; yMeHue (popMyIupoBaTh HEKOTOPHIE
0000IIIeHNS TI0 TEME BOIIPOCOB; JIOCTATOYHO MOJIHBIC OTBETHI HA
BOIIPOCHI IIPH CJIa4€ IK3aMEHA.

[TonHBIi ¥ TOYHBIN OTBET HA OJMH BOIPOC IK3aMEHAIIMOHHOTO Oniera. 8-13
VY 10BNIETBOPUTEIHHOE 3HAHNE OCHOBHBIX TEPMUHOB M IOHATHH Kypca;
YIIOBJICTBOPUTEIBHOE 3HAHUE U BIIAJICHUE METO/IaMH U CPEIICTBAMHU
pelIeHus 3a1a4; HeJJOCTaTOYHO MTOCIEJ0BATEIbHOE U3JI0KEHHE
Marepuaia Kypca; yMmeHue popMyIupoBaTh OTJCIbHBIC BHIBOJIBI U
000011IeHNS IO TEME BOITPOCOB.

[TosiHBIM U TOUHBIM OTBET Ha OJIMH BOIPOC 3K3aMEHAIIMOHHOTO OujeTa u 0-7
MEHee.

HMTorosas mikaia BEICTaBJICHUS OLICHKH ITO AUCHUIIJIMHEC

Hrorosas OLCHKA II0O JUCHMIIIIMHC BBICTABJIACTCA IIO HpHBCI[GHHOﬁ HMOKC IIKaJIC. HpI/I
BBICTABJICHUHU UTOTrOBOM OLOCHKH IIPCIIOAABATCIICM YUYUTBIBACTCA pa60Ta 06yqa}0mer0051 B
TCUCHUC OCBOCHUA NUCHHUIIIIMHBI, 4 TAKXKC OLICHKA I10 HpOMe)KYTO‘{HOﬁ aTTcCTanuu.

KonnuecTtBo 6annos OreHka Mo TpaJUuIIMOHHOM 1IKale
81-100 OTan4HO
61-80 Xopor1ro
41-60 Y 10BIETBOPUTENBHO
0-40 HeynosnerBopurensHO




