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1. Ileau M 3a7a4Yu OCBOECHHS JUCIHUILIHHBI

L]env oceoenusa oucyunaumsl: GOpMHUPOBAHHUE Yy CTYIACHTOB 3HAHUN MO MEPBOMY U3 pasfe-
JIOB 001IeH (PU3UKN — MEXaHUKE; OCBOCHHE 3aKOHOB MEXaHMUYECKOTO IBMKCHUSI MAaTEPHATIbHBIX TEJ
U WX CUCTEM B 3aBUCHMOCTH OT XapaKTepa CHUJIOBBIX B3aMMOJCHCTBUI, IOHUMAHUE POJIA 3aKOHOB
COXpaHeHUA B (PU3UKE U IPYTUX 00JACTAX HAYKH.

3aoauu oceoenus OucyuniuHvl: U3y4yeHUE OCHOBHBIX TMOHATUNH MEXaHUKH — YpaBHEHUU
JBUKEHMSI, 3aKOHOB COXPAHEHHUS, KUHEMATUKU U JUHAMHKU TBEPAOIO Teja, >KUJIKOCTEH, Ia3oB,
M3y4Y€HUE IPUHIUIIOB OTHOCUTEIBHOCTH U OCHOB PEJIATUBUCTCKON MEXaHUKH.

2. O0bexThI IPodecCHOHATBHOM IesITeIbHOCTH MPH H3YYeHUH TUCHUILTHHBI (MOTYJIA)

O06bekTamu TPO(HEeCCHOHATHLHOM JCSITEILHOCTH B paMKax M3y4yaeMOW JAUCIUILTUHBI (MOIYJIIS)
SIBJISTFOTCSL:
— (u3HUYeCKHEe CUCTEMbI Pa3IMYHOrO MaciiTaba U ypoBHEH OpraHu3aluu, Ipolecchl X (QPyHK-
IHOHUPOBAHUS;
— (¢usnyYecKue, HHKECHEPHO-PU3NYCCKUE, OUOPHU3UYECCKHE, XHUMHKO-(DH3UYECKHE, MEIHKO-
dusndeckue, IpUPOAOOXPAHUTEIbHBIE TEXHOJIOTHH;

— (¢usnueckas KCrepTu3a U MOHUTOPHHT.

3. Mecto qucuuniuHbl B crpykrype OIIOII

Huctunmuua b1.b.11.1 «Mexanuka» sBrsercss 00s13aTeIbHON AUCHUILTUHON Momyis «OOmmas
¢dusuka». M3zyuaercs B 1-m cemectpe 1-To Kypca.

K Havaiy u3yueHust TUCUMIUIMHBI CTYA€HTBI 10JDKHBI (BXoasamue komnereHunn ®I'OC cpenne-
ro oOuiero oopa3oBaHus):

— UMeTh chopMHpPOBAHHBIE MTPEJICTABICHMS O POJIU U MecTe (PU3UKU B COBPEMEHHOM Hay4HOH Kap-
TUHE MHUpPa; NOHUMaHHe (PU3NYECKOI CyIIHOCTH HaboJaeMbIX BO BeeneHHoll sBieHUH; MOHU-
MaHue poiu (U3UKU B (POPMHUPOBAHUU KPYro3opa M (yHKIHMOHAIHHONW IPaMOTHOCTH 4YEJIOBEKa
JUIS PELIEHUS] IPAKTUYECKUX 3aa4;

— BJAJeTh OCHOBOIIOJATAIOUIMMU (PU3MUYECKUMM TOHATUSAMHU, 3aKOHOMEPHOCTSMHU, 3aKOHAMHM H
TEOPUSMHU; YBEPEHHO MOJIb30BaTh GU3NYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIUKY;

— BJIaJIETh OCHOBHBIMU METOJAaMM Hay4HOT'O MO3HaHUs, UCIOJIb3yEeMbIMU B (pU3MKe: HaOII01eHuE,
OIMCaHMe, U3MEPEHHUE, IKCIIEPUMEHT; YMETh 00pabaThIBaTh Pe3yIbTaThl U3MEPEHUH, OOHAPYKH-
BaTh 3aBUCUMOCTb MEXJIy (PU3MUECKHMMM BEIMUYMHAMHU, OOBACHATH MOJIYUYEHHBIE PE3yJbTaThl U
JIEJIaTh BBIBOJIBI,

— yMeTh pemars GU3nvecKue 3a1a4H;

— yMETh NPUMEHATH MOJIyYeHHBIC 3HAHUS U1 OOBSICHEHUS YCIOBUN MPOTEKaHUsS (PU3NUYECKUX SB-
JIEHUH B IPUPOJE U JUIsL IPUHATHS IPAKTUYECKUX PEILIEHUI B IIOBCEIHEBHOM JKU3HH;

— yMmeTh chopMUpPOBaTH COOCTBEHHYIO MO3MIIMIO 1O OTHOIIEHHIO K (HU3UUECKOr HH(OpManuy,
MTOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB;

— uMeTh cOPMHUPOBAHHYIO CUCTEMY 3HAHUI 00 00X (HPU3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, IPEJICTaBICHUH 0 eficTBUM BO BeeneHHoi pu3nueckux 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBUSX;

— yMeTh HCCleIoBaTh U aHAJM3UPOBATh Pa3HOOOpa3Hble (hHU3HUECKUE SIBICHUS U CBONCTBA 00OBEK-
TOB, OOBSICHATH MPUHIUIBI pAaOOTH M XapaKTEPUCTUKU IPUOOPOB U YCTPOICTB, OOBSICHSTDH CBA3b
OCHOBHBIX KOCMHUYECKHX O0BEKTOB C re0(pU3NUECKUMHU SBICHUSIMU;

— BIJIQJIETh YMEHHUSMHU BBIJBUTATh TUIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJIATAlONINX (PU3NUECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPATH UX KCIEPUMEHTAIBHBIMU CpeACTBaMH, (GopMyIupys



LIEJIb UCCIIEIOBAHMA;

BJIaZACTh METOJaMH CAMOCTOATCIBHOI'O IJIAHUPOBAaHUA U ITPOBEACHUA (bI/ISI/I‘ICCKI/IX OKCIICPUMCH-
TOB, OIIMCAaHUA W aHAJIM3a HOHy‘IGHHOfI I/I3MepI/ITeHBHOﬁ I/IH(l)OpMaHI/II/I, OIIpEACICHUA JOCTOBEP-

HOCTH IOJIyYEHHOT'O pe3yibTaTa;

YMCTb NIPOrHO3UPOBATH, AHAJIM3UPOBATH U OLICHUBATL MMOCIICACTBUSA OBITOBOM U IPOU3BOJACTBCH-
HOH JACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C (bI/ISI/ILIeCKI/IMI/I mponeccamu, € HOSI/II_[I/Iﬁ 9KOJIOTHYC-

CKOM 0€30ITaCHOCTH.

Ilocne ocBoeHUs Kypca CTyACHT 6y/:[eT IMOATOTOBJICH K M3YUCHHUIO CICAYIOIMHNX AWMCHUILINH MO-

naynst «O0mas pusnkay, a Takke AUCIUILUIMH U3 Moy « Teopetndeckas pusuxay.

4.

I[lnannpyemble pe3yabTaTbl 00y4eHHUS MO JUCHUIIMHE (MOAYJII0), COOTHECEHHbIE C IJIa-
HUPYeMbIMH pe3yJbTATAMH OCBOEHHsI 00pPa30BaTe/IbHO NMporpaMmbl (KOMIETEHIUSIMU

BbINYCKHHKOB)

Pa3zoen sanonnsemcs 6 coomeememeuul ¢ Kapmamu KOMn@m@HL]uIZ.

®opMupyeMble KOMIIe-
TeHUUHU
(K00 Komnemenyuu, ypo-
6eHb (Iman) 0ceoeHus)

(nocrednuil — npu HaauyUu
6 Kapme KoMnemeHyuu)

Ilnanupyembie pe3yJbTaThl 00y4eHHs 0 AUCHUILIMHE (MOAYJIIO0),
XapakTepu3youye 3Tanbl (OPMHUPOBAHNA KOMIIETEHIUIH

OIIK-3: cnocoOHOCTh HC-
110JIb30BaTh 0a30BLIE TEO-
peTndeckue 3HaHus PyH-
JTAMCHTAJIbHBIX Pa3/eJioB
o011ei 1 TeopeTHnIecKon
(bm3uKY TS peteHust Ipo-
(hecCHOHAIBHBIX 33]1aY.

3HaTh:

0a30BBIE pa3enbl 00IIeH 1 TeOpETHIECKOH (PU3UKU: OCHOBHBIE TTOHS-
THSI, MOJIEIIH, 3aKOHBI M TEOPHH.

Kon 31 (OIIK-3)

3HaTh:

TEOPETUYECKUE M METOIOJIOTHUECKUE OCHOBEI OOIICH M TEOPETUIECKOM
(U3UKHU B CIIOCOOBI UX UCTIONB30BAHUS MIPU PEIICHHUH KOHKPETHBIX (QH-
3UYECKUX 3a/1a4.

Kon 32 (OIIK-3)

Ymersn:

peliaTh THIOBbIE yUeOHbIE 3a/1a4H 10 OCHOBHBIM pa3/ieliaM o0IIel u
TEOPETUIECKON PU3UKH;

MPUMEHSTh TTOIYYEHHYIO TEOPETUIECKYIO 0a3y AJsl pelieHus KOHKpET-
HBIX MIPaKTUYECKUX 3a7a4, TPaMOTHO paboTaTh C HAYYHOM JTUTEPaTypon
C UCTIOJIh30BAHUEM HOBBIX HH(POPMAIIHOHHBIX TEXHOIOTHIA.

Kox Y1 (OIIK-3)

Ymersn:

MIPUMEHSATH TIOJTyUYeHHBIE TEOPETUIECKHIE 3HAHUS JIJISI CAMOCTOSATEIHHOTO
OCBOCGHUS CTICIHATBHBIX Pa3/IeNIOB O0IIEH U TEOPeTHYECKOH (HhU3HKH,
HEOOXOUMBIX B MTPOGECCHOHAIBHOM JISATSIbHOCTH;

OTpeIeNIATh HEO0X0IMMOCTD IPUBJICYCHHUS AOTIOHUTEIbHBIX 3HAHUHN W3
CHEUMANBHBIX Pa3/IeoB O0LIeH U TeOpeTHIECKOH (YHU3NKHU AT peleHns
mpoh)eCCHOHABHBIX 3aj1aY;

MIPUMEHSTEH 3HAHUS 0a30BBIX TUCITUTUINH 110 OOIIEH 1 TeOpeTHIECKON
¢du3uKe U1 aHaIM3a U 00paboTKH Pe3ynbTaTOB (PU3MUECKUX IKCIIEPH-
MEHTOB.

Koa ¥2 (OTIK-3)

Baapers:

HaBBIKAMHU CaMOCTOSATENBHOM paboThl ¢ y4eOHOH nuTepaTypoi mo 6a3o-
BBIM pazJiesiaM o0IIel U TeOPeTHIeCKO (HU3HKH;

OCHOBHOW TEPMHUHOJIOTHEH U TIOHSITHITHBIM aIlliapaToM 0a30BBIX pasfe-
JIOB OOIIEH U TEOPETHUECKON (PU3HKH;

HaBbIKAMH pellleHus 0a30BbIX 3aja4 110 O0IIeH U TEOpeTHIeCKON (hU3H-
Ke;




OCHOBHBIMH METOJIAMH HAyYHBIX MCCIICIOBAHUI;, HABEIKAMH IPOBEICHUS
¢dbu3ugeckoro (1a60paTOPHOTO) IKCIIEPUMEHTA.

Koa B1 (OIIK-3)

Baanern:

HaBBIKAMH HCITOJIF30BAaHUS TEOPETUIECKUX OCHOB 0a30BBIX Pa3/elioB
001Iel ¥ TEOPETUISCKON (PU3UKH TIPH pEIICHNH KOHKPETHBIX (hH3HUe-
CKHUX 3ajJad.

Kona B2 (OIIK-3)

[IK-2: cmocoGHOCTH Tpo-
BOJHUTH HAay4HBIC HCCIIENO-
BaHUs B M30paHHOW 00ia-
CTH DKCIICPUMEHTAIBHBIX U
(umn) Teoperwveckux Gu-
3UYECKUX MCCIEAOBAHUMN C
[IOMOIBKD  COBPEMEHHOU
mpubopHO 0aszel (B TOM
YHCIIe CIIOXKHOTO (hu3mue-
CKOTrOo 00OpyIOBaHUS) U
MH()OPMALMOHHBIX TEXHO-
JOTMH C YyYeTroM oTede-
CTBEHHOTO M 3apy0eKHOTO
OIIbITA.

3HaTh:

TEOpEeTHYECKHE OCHOBBI M 0a30BbIC MPE/ICTABICHHS HAYYHOTO UCCIIEN0-
BaHUsI B BRIOpaHHOH 00nacTu GpyHIaMeHTaIbHON M(MIIN) SKCIIEpUMEH-
TaTBLHON (PU3HKHY;

OCHOBHBIE COBPEMEHHBIE METO/IbI pacyeTa 00beKTa HayqHOTO HCCIIe0-
BaHMsI, UCTIOJIB3YIOIIUE [TepeAOBbIe MH)OKOMMYHUKAIIMOHHBIE TEXHOJIO-
TUH.

Kon 31 (IIK-2)

3HaTh:

CoBpeMeHHY0 TPHOOPHYIO 0a3y (B TOM YHCIIE CIIOKHOE (PH3MUECKOE
obopynoBaHue);

U3MEPHUTENbHbIE METOIbI ONpeaeIeH s GU3HIECKUX BETMYHH H METOIbI
UX pacyera; OCHOBHBIE 3aKOHOMEPHOCTH (HOPMHUPOBAHUS PE3yIbTATOB
IKCTICPUMEHTA.

Kon 32 (IIK-2)

Ymersn:

MPOBOJMTH HAYYHBIC U3BICKAHHS B M30PaHHOW 00JIACTH KCTIEPHMEH-
TaJbHBIX U(HIIN) TEOPETUIECKUX (PH3UIECKUX HCCIEIOBAHUNL;
OILICHUBATh U3MEHEHUsSI B BRLIOPaHHOM 00JIacTH B CBSI3M C HOBBIMH pa3pa-
00TKaMH, TIOTYYEHHBIMH TI0 Pa3IMYHBIM TEMaTHKaM HCCICAOBAHHMN.
Kon Y1 (IIK-2)

Ymern:

OCYILIECTBIISITh BEIOOP 000pYIOBaHUS H METOJIUK JIJISl PEIICHHST KOH-
KPETHBIX 3a]1a4, YKCIUTyaTUPOBATh COBPEMEHHYIO (pU3NUECKYIO armapa-
TYpy ¥ 000pyJ0BaHNE

Kon Y2 (IIK-2)

Baagers:

MeToJaMu paboThl B Pa3IMYHBIX ONEPAIIMOHHBIX CHCTEMaXx, ¢ 0a3aMu
JaHHBIX, C SKCIIEPTHBIMH CHCTEMaMH;

MPUKIATHBIMH [IPOTPaAMMaMHU JIJIsl U3YUESHHUS Pa3IMYHBIX PU3MUECKIX
HPOLIECCOB B 3JIEKTPOHHBIX YCTPONUCTBAX M OMOJIOTMYECKHX 00BEKTaX;
HeoOxomMoi nH(opMaIei U3 COBpeMEHHBIX OTEYECTBEHHBIX U 3apy-
OC)KHBIX UCTOYHUKOB B M30paHHON 00JIACTH UCCIIEIOBAHUSL.

Kon B1 (IIK-2)

Baapers:

MPUKIATHBIMH [TPOTPaMMaMH JIJIsl K3Y4YEeHUsI 00BEKTa HAyYHOTO HCClie-
JIOBaHWUSI,

METOAaMH MPHOIMKEHHOTO KAUeCTBEHHOT'O OIMCAHUS (PU3MYECKUX
MPOILIECCOB B M3y4YaeMBIX MPUOOPaxX HA OCHOBE KJIIACCHYECKUX U KBAHTO-
BBIX 32aKOHOB;

IKCIIEPUMEHTAITBHBIMHI HaBBIKAMU IS IPOBEJICHUS] HAYYHOT'O HCCIIEI0-
BaHMsI B U30paHHOM 00nacT HU3MKy;

HaBBIKAMU ITyOJIMYHOM peur, BEJICHUS TUCKYCCHH U MTOJICMHK;
HaBBIKAMU MMMCHbMEHHOT'O apTyMEHTHPOBAHHOTO M3JI0KEHHSI COOCTBEH-
HOU TOYKH 3pEHUSI.

Kon B2 (TIIK-2)




5. O0beM AUCHHUIUIMHBI (MOAYJISA) B 3a4€THBIX €IMHMIAX C YKA3aHHEM KOJUYecTBA aKaje-
MHYeCKHX HJIM ACTPOHOMHMYECKHX YaCOB, BblIeJIeHHBIX HA KOHTAKTHYIO padoTy 00yualo-
IIMXCA C mpenojaBaresieM (10 BUAaM y4eOHbIX 3aHATHH) U HA CAMOCTOSITEILHYI0 PadoTy
00y4arouuxcs

O0beM TUCHUIUTMHBI (MOIYJIS) COCTABIISET 5 3a4eTHBIX eauHuIl, Bcero 180 yacos, U3 KoTo-
PBIX:
85 yac cocTaBJisieT KOHTaAKTHasi padoTa 00y4aloIerocsi ¢ mpenojaBarejieM::
34 yaca — JIEKIIMOHHBIC 3aHITHUS,
51 yac — mpaKTUYECKHE 3aHATHUA.
9aCcOB — MEPOIPUATHUS TEKYIIETO KOHTPOJIS yCIIeBAeMOCTH?,
45  4acoB — MepONPHATHS MPOMEKYTOUHOM aTTecTanun’ (IK3aMen),

50 yacoB cocTaBJIIET CAMOCTOSITEILHAS paﬁoTa oﬁyqalomerom.

6. Coaep:xaHue TUCHUILUITUHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO TeMaM (pa3aejaM) ¢ yka3a-
HHEM OTBEJIEHHOr0 HA HHUX KOJHMYeCTBA aKaJeMHYeCKHX MU ACTPOHOMHYECKHX YacOB U
BU/IbI YUeOHBIX 3aHATHI

! Tlepeuennb BUOB y4eOHBIX 3aHATHI YTOUHSAETCS B COOTBETCTBUU € y4EOHBIM IIJIAHOM.

2 B cko6kax HEOOXOIMMO CJIeaTh YTOUHEHHE, €CIM MEPOIPHATHS TEKYLIEro KOHTPOJI YCHeBaeMOCTH U (MIIM) IpoMe-
KYTOYHOH aTTecTanuu (Hampumep, 3a4er, quddepeHnrpoBaHHbII 3a4eT) MPOBOAATCS B PAMKaxX 3aHATHA CEMHUHAPCKO-
r'O THIA, [PYNNOBBIX UIH UHAUBUAYAIBHBIX KOHCYIbTAIUIL.



B ToMm uucne:
CamocrosiTeJIbHasI pa-
KonrakTHast padora (pa6oTa Bo B3auMO/eliCTBUM Gora
C npenouaBaTeneM), yacel U3 HI/IX3 Oﬁy‘ialOHIeFOCfle
4acbl, U3 HUX
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| cemecTp
Cucmemul Koopounam. J[|BUkeHne MaTepruaibHON TOU-
K. CKOPOCTh U YCKOPEHUE MaTePUATIbHON TOUKU KaK
MIPOU3BOIHBIE PAINyCA-BEKTOpa. YTIIOBask CKOPOCTh U 2 5 7
YIIIOBOE YCKOPEHHUE TOYKU; UX CBSI3b C COOTBETCTBYIO-
UIMMU JIMHEWHBIMU BeIuunHaMu. L{eHTpocTpeMuTens-
HOE YCKOPEHHE.
Cucmemut omcuema. OTHOCUTEIHHOCTD IBHKEHHUS.
Wuepumanbaeie cucteMsl otcuéra. [IpeodpazoBanus 2 5 7
Tanunes. [punnun otHocutenbHOCTH [anues.
3akonvt Hotomona. 3axoH uHepuuu ['anunes. Yopyras 25 25
cuna. [[unamomerp. Macca. YpaBHEHHE JBIKEHUS LICH-
Tpa Macc CUCTEMBI — OCHOBHOE YPaBHEHUE THHAMHUKH. 2 4 6
Buap! B3anMoaelicTBUM U CHJI B MEXAHUKE. 3aKOH CO-
XPaHESHUS UMITYJIBCA I CUCTEMBI MaTePUATBHBIX TO-
YeK.
Paboma. Kunernueckas sneprus. Pabora ynpyroit cu-
JIbl, B OAHOPOJIHOM IOJI€, CUIIbI TPEHUSI, B BUXPEBOM 2 2 4
nosie. IlorennmaneHas sHeprus. IlosHas sHeprust.
Y cnoBusl IOTCHIMATEHOCTH TTOJIST CHIL

3 Hepequb BHJI0B y‘IGGHbIX 3aHITHI YTOUHACTCA B COOTBETCTBUU C y‘leGHbIM IJIaHOM.



3axonsl coxpanenua. lIpssMmonuHetHOE TBIXKEHUE.
JIBmKeHre B IEHTPAILHOM T10J1e. 3aKOH COXpaHEHUS
MOMEHTa UMITyJibca. CBsI3b 3aKOHOB COXPAaHEHUS U
CUMMETpPHUI IPOCTPAHCTBA-BpEMEHHU. [|ByXUacTHUHOE
B3aMMOJCHCTBHEC.

I'pasumayusn. I'paButanyionHoe noje. 3akoHsl Kerie-
pa ¥ 3aKOH BCEMHUPHOTO TATOTeHUS. [IpuHnun skBuBa-
neHTHocTH Macc. KocMuyeckue CKopocTy CITyTHUKOB,
TUTAHET U 3BE3]I.

Heunepyuanvnste cucmemvt omcuema. OcoOeHHOCTU
cun uHepuuu. llenTpoOexHas cuna wHepuuu. CHIIbI
WMHEPLMHY, [AEHCTBYIOIIME HA TENO, MABWXKYIIEECS BO
Bpamjatouieiics cucteme orcuera. Cuna Kopuonuca u ee
poJib Ha 3emte.

eusicenue meepoozo mena. Teeproe TeNO KaKk CUCTeE-
Ma MaTepHalbHbIX TOYEK. MOMEHT HHEpUUU. YpaBHE-
HHE MOMEHTOB UIS TBEPAOIO TeJa, BPAILAOIIETrOCs BO-
Kpyr HemoJBM)XHOM ocu. KnuHeTnueckas sHeprus Bpa-
matonierocst tena. ['masuele ocu uHepuuu. IlonsTue o
rupockomnax. I'mpockonuueckuit 3ddexr. [Ipunmmm pa-
6oTel TMpoxomriaca. Ilpemeccuss 3eMHONl ocu B Tpo-
CTpPaHCTBE.

Penamusucmckas mexanuxa.. [IpuHINI OTHOCUTEIb-
HOCTH B PEJSITUBUCTCKON MexaHuke. CoKpalleHue Bpe-
MEHH U JUHEWHBIX pa3MepoB Tena. [lapagokc 6im3He-
1I0B.

Ilpeobpazosanun Jlopenya. Cxopocts cera. [Ipeobpa-
30BaHME U CIOKEHUE CKOpOCTel. PensTHBHCTCKOE BBI-
pakeHue JJIs UMITyJIbca U 3Hepruu. B3aumocBs3p Mac-
CBI U Hepruu. YacTuuel ¢ HyJIeBOH Maccor

Tuopocmamuxa. Jasnenue. 3akoH [lackans. Bertanku-
Baromas cuia. 3akoH Apxumena. bapomerprdeckas

dhopmyia.

Heusicenue sxeuokocmerit u 2a306. CTalliOHapHBIN 110-
Tok. [Tosne ckopocTeit, IMHNM U TPYOKH TOKa. Y paBHE-
HUE HEPA3pBIBHOCTHU CTpyH. Y paBHeHHE bepHyun u ero
HIpUIoXKeHUs (II0beMHasl CUJIa Kpbljla camMoJIeTa, a3pa-

25

25




YIS TIOYBHI).

Heusicenue men 6 scuoxocmax u 2azax. BA3kocTs.
JlamuaapHOe U TypOyNeHTHOE TeueHus. Yncno Peii-
Hompzca. Popmyna Crokca. XapakTep ABHKEHUS BOJI-
HBIX ITIOTOKOB

Mexanuueckue konebanusn. Ynupyrue paedopmanuu
TBEPABIX Tell. ['apMoHMYEecCKHe KoileOaHUs. DHEprus
COOCTBEHHBIX HE3aTyXalolMX KojeOaHud. MaTtemaTu- 2 4 6
yeckuid U Qu3nuecknii MasTHUKA. CiloxkeHue KojeOa-
HUH.

Botnyscoennsie konevanun. luddepennmansaoe
ypaBHEHUE ABWKEHUS. Pe30HaHC. YUeT CUiibl TPEHUSL.
3aryxaromue kojeOanus. JlekpeMeHT 3aTyxaHus. Am- 2 2 4
TUTHTYIHbIE PE30HAHCHBIC KPUBBIC. SIBIIeHIE pe30oHaHca
B TIpUpOJIE.

Ynpyzue ¢onnwi. [lonepeunsie v NpoOJIbHBIE BOJIHBI.
YpaBHeHHe TUIOCKOM Oerymeii BomHbL. OOBEMHAS IDIOT-
HOCTB PHEPTHH, TUIOTHOCTH MOTOKA dHEeprun. CloxKeHne
BOJTH — MPUHLIUI CyTeprno3nnuu. SIsnenne narepde-
pennuu. OTpakeHHe BOJIH OT Pa3IMUHBIX Cpel. Y paB-
HEHHE CTOsTuYeH BOJHBIL

Inemenmut akycmuku. CKOPOCTb PACIPOCTPaHEHUS
3BYKOBOH BOJIHBI. 3BYKOBBIE U YIbTPa3BYKOBBIC BOJHEL. 2 1 3
Oddexr Jonnepa.
IIpoMekyTOUHAs aTTeCTAIlUs IK3AMEH (YKaA3b18aemcst (hopma 454 X X
npogedenus) ¥*

Hroro 34 51 85 50 50

PesynbTar 00y4ueHust cOpMyIHpPOBaH HAa OCHOBAaHUH TpeOOBaHUH MPOeCCHOHANBHOTO cTaHaapTa: « CIelHaNnCT 110 HAyYHO-UCCIIEI0BATEIhCKIM U OTIBIT-
HO-KOHCTPYKTOPCKUM pa3zpadoTkam» Ne 32 (nprka3 MuHUCTEpCTBa Tpya U COlMaibHOM 3amuThl PO ot 4 mapra 2014 r. Ne 121H)

4 Yacel Ha IPOMEXYTOUHYIO aTTECTALMIO (3a4eT, JudepeHIMPOBAHHBIN 3a4ET, SK3aMEH U JIp.) YKa3bIBAIOTCS B CIydae BBUIEIEHUS HX B y4eOHOM IUIaHe.
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7. IlepeuyeHb Yy4eOHO-MeETOAUYECKOTO
o0yuyaumuxcsi M0 JUCHUILIHHE (MOAYJII0) U MeTOAUYECKHE YKA3AHUS /51 00y4alouIuxcs
110 OCBOCHHUIO JUCUHUILJIMHBI (MOIYJII0)

RRoOoo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

MeToauuecKkue YKa3aHUus K IIPAKTHYCCKUM 3aHATUAM
HOCJ’IGI[OB&TCJ'IBHOG PEHICHUE IPAKTHYCCKUX 3aJiay 110 CICAYIOIHUM TEMaM:

[IpsimonnHeiHOE IBHXKEHUE
CrnoxeHue ckopocTei

Y cKkopeHHOE IBUKEHUE
BpamarensHoe 1BUKEeHME
OcHOBHOE ypaBHEHUE TUHAMUKH
Pabora u sHeprus

3aKOHBI COXpaHEHUS

JIBr>KeHre B rpaBUTAIIMOHHOM T10JIE
HeunepuuanbHbie CUCTEMBI OTCUETA
JIBr>KeHME TBEPIOTO Tena
JlnHamuka TBEpIOTO TENa
[IpeoOpaszoBanue Jlopenia
PenstuBucTCcKas MmexaHuka
I'mppocraTuka

I'mpponunamrika

JIBr>KeHue Tes B )KUIKOCTSIX U razax
Kunkoe Tpenue

Mexanudeckue KojieOaHus
3aryxaromue KonebaHus
BrinyxaeHHbie KoeOaHus
Ynpyrue BOJIHbI

Oddext Jomnmiepa.

o0ecreuyeHus

CaAaMOCTOSITEJIbHOH  padoThI

MeTtoanyeckue yKazaHusi VISl CAMOCTOSAITEIbHOI padoThl 00y4alomuxcs
CamocrosarenbHas pabota ctyneHToB (CPC) cocToMT B BBINOJIHEHUH KOHTPOJIBHBIX PaboT
(TTP-2.1, TIP-2.2). [yis yCHEuIHOTO BHIMOJHEHUS KOHTPOJBHBIX pabOT CTyneHTaM HEOOXOIMMO
IpeBapUTENILHO MPOPadOTaTh TEOPETUYECKUI MaTepHal U OCBOMTH Ha NMPAKTHUECKUX 3aHATHIX
METOJBI PEIICHHs TpeiaraeMbIX 3aJad. TemMaThka caMOCTOSTEIbHBIX paboT CTYJEHTOB U pac-
npeJesieHe BpEMEHN CaMOCTOSATENIbHOM paboThl CTYAEHTOB MO pa3jeiaM JUCHUIUIMHBI PUBEIEHBI

HIKE .
Ne .
wn Ha3zeanue Cooeporcanue camocmoamenvHoil padomol Tpyooemxocme
1 [1p-2.1 MexaHnKa TOYKH U TBEPAOTO Tela 25
2 [1p-2.2 PenaruBucTckas MexaHuka. Mexanuka »xuakoctu. Ko- 25
J1e0aHMS U BOJTHBL.
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8. Ilpumensiemble 00pa3oBaTe/ibHbIE TEXHOJOTHH /1JIsl PA3JIMYHBIX BHIOB Y4eOHBIX 3aHATHI
1 1715l KOHTPOJISI OCBOEHH S 00yYAIOIIHMHUCS 3aIIAHUPOBAHHBIX Pe3yJIbTATOB 00yYeHH sl
Ilepeuenv 0bs3amenvHbIX 6U008 YUeOHOU pabombl CmyOeHma.
— nocewenue 1eKYUOHHBIX 3AHAMUIL,
— omeemuvl Ha meopemuiecKue ONPOCyl HaA NPAKMULECKUX 3AHAMUSX,
peutenie npaKmuyeckux 3a0ay U 3a0aHull Ha NPAKMUYECKUX 3aHIMusX,
—  8bINOJIHEHUE KOHMPOIbHLIX PAOOM.

Metoauyeckoe odecrniedyeHe HHHOBAIIMOHHBIX (DOPM Y4eOHBIX 3aHATHI

B cilyuae HCMONb30BaHKs HHHOBAIMOHHBIX (JOPM IIPOBEIEHHS yUeOHBIX 3aHATHIA® IPHBO/IUT-
Csl IepeYeHb HHHOBAIMOHHBIX (DOPM MPOBEIEHUS YUEOHBIX 3aHATUH (IO BUJIaM YYEOHBIX 3aHITHI).

(céedenuss 0 HanU4UU NO OUCYUNIUHE (MOOYII0) UHHOBAYUOHHBIX (YOPM NPOGEeOeHUs YYeOHbIX
3anAmMuUll, 0 KOJIU4ecmee 4aco8 no GUOAM YYeOHbIX 3aHAMUL OMPAXCAIOMCS 8 Y4eOHOM NlaHe No
0bpazosamenvHoll npocpamme)

C uenbio GopMHUPOBAHUS U PA3BUTHS TPEOYEMBIX KOMIIETEHIIUN 00yUYalOIUXCs B COYCTAHUH C
BHEAYJIMTOPHOUW pabOTOi B y4eOHOM MpOIecCe MCIONB3YIOTCS HHHOBAIIMOHHBIE 00pa30BaTelIbHbIC
texHosioruu (~20% ot o0bemMa ayAUTOPHBIX 3aHATHM). B KauecTBe TaKOBBIX MCHOJIb3YETCS YaCTU Y-
HO Ha JICKIIUAX, & B OCHOBHOM Ha MPAKTUYECKUX 3aHATUAX HHTEPAKTUBHOE OOCYKICHUE OTACITbHBIX
pa3eNioB AUCIUIUTMHBI, HJUTFOCTPAIUS TCOPSTHUECKUX TOJIOKEHUHN MPUMEPaMU U3 KU3HU U TIPaK-
TUKH, IIOCTAHOBKA M PEIICHUE COOTBETCTBYIOIIUX 3a]1aY.

HunoBanronHbie (GOpMbI IPOBEACHUS YI€OHBIX 3aHATUI

Cemectp | Bua3a- | Ucnoab3yeMble HHTEpAKTHBHBIE 00pa3oBaTe/ibHbIE TEXHOJIOT MU KonuuectBo
1 HATHUSA 4acoB

JI IIpakTHueckue TPEHUHI U 7

113 [IpakTH4eckye TPEHUHTH 10

Hroro: 17

9. DoHJ 01LIEHOYHBIX CpeacTB 1Jis HpOMe)KyTO‘{HOﬁ aTTeCTallum 10 JTMCHHUIIJINHE (MO}IyJ’IlO)

— IlepedyeHb KOMITETEHIIMM BHITYCKHUKOB 00pa30BaTEIbHOM MPOTrpaMMBbl C YKa3aHUEM Pe3yJib-
TaTOB OOy4YeHUsl (3HaHUH, YMEHMH, BIAJCHMI), XapaKTepU3YyIOIIMUX dTanbl ux (GopMUpoBa-
HUS, ONIMCAaHUE TIOKAa3aTeNIel U KPUTEPUEB OLICHUBAaHUS KOMIIETCHIIMN HA PA3JIMYHBIX ATAlax
ux (popmupoBaHus.

® [Tpu paspabotke u peanmszanuu OITOIT BO Brimyckaromas kadeapa JI0/kHa MPeLyCMOTPETL IPUMEHEHUE HHHOBAIIH-
OHHBIX ()OPM y4YeOHBIX 3aHATHH, Pa3BUBAIOIINX y OOYYAIOIIMXCS HABBIKW KOMaHIHOW PabOThI, MEXIIMYHOCTHOH KOM-
MYHHKAIlUH, TPUHATHS PELICHUH, TUAePCKUe KauecTBa (BKIIIOYAst, TP HEOOXOAMMOCTH, MPOBEICHNE HHTEPAKTHBHBIX
JIEKIMH, TPYNIOBBIX AUCKYCCHH, POJIEBBIX UIP, TPCHUHTOB, aHAJN3 CUTYaIli ¥ UIMHUTAI[MOHHBIX MOJEJeH, ImpernogaBa-
HHUE IUCHUIUINH (Mofynel) B popMe KypcoB, COCTaBICHHBIX Ha OCHOBE Pe3yJbTaTOB HAyYHBIX MCCIEIOBAaHUH, IPOBO-
JUMBIX YHUBEPCHUTETOM, B TOM UYHCIIE C YYETOM PETHOHANBHBIX O0COOCHHOCTEH MpodecCHOHATFHON IeATeNTbHOCTH BHI-
IIyCKHHKOB M IOTpeOHOCTEl paboTonaresneii).
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OIIK-3: crmocoOHOCTh HUCIOJIb30BaTh 0A30BbIC TEOPETHUECKHE 3HAHUS (DYHIAMEHTAIBHBIX Pa3/IeioB OOIIEH 1 TeOPEeTUIECKON (DU3HKH JIJIST PEIICHHS

HpO(beCCI/IOHaJ'IBHBIX 3ajay.

ILianupyembie pe3yJibTa-
ThI 00y4YeHus1
(TIoxasarenu OCBOCHUS
KOMITETCHIINU

Kputepun onennBannsi pe3yJbTaToB 00y4eHUs!

1

2

3

4

5

3HaTh:

0a30BbIE pasenbl 00mel 1
TEOpeTHIECKOi pr3uKu:
OCHOBHBIC ITOHATHA, MOAC-
JIM, 32KOHBI U TEOPHH.

Kon 31 (OTIK-3)

OtcyTcTBHE
3HaHUI

He 3naet Ga3oBbIe pa3je-
JB1 OOIIIeH U TeopeTnye-
CKOH (PU3UKHU: OCHOBHBIE
IIOHATHA, MOACIHN, 3aKOHBI
Y TEOPHH.

Nwmeer npeacrasiieHue o
0a30BBIX pazzenax oomeit
U TEOpPEeTUIECKON (DU3HUKH:
OCHOBHBIX IIOHATHUAX, MO-
JIeIISX, 3aKOHAX U TEOpH-
X, HO IOIIyCKAEeT HETOU-
HOCTH B (hOpMYJIHPOBKaX.

3HaeT 6a30BbIE Pa3IEIbI
o011eit 1 TeopeTndecKon
(bM3HUKH: OCHOBHEIE TTOHSI-
TS, MOJIEIIN, 3aKOHBI U
TEOpUH.

HNmeet yeTkoe, 11€10CTHOE
TIpeICTaBIeHNE O 0a30BBIX
paszzenax oOIiei u Teope-
TUYECKOW (PU3UKHU: OCHOB-
HBIX IIOHATHAX, MOJCIIAX,
3aKOHaX M TEOPHUSX.

3HaTh:

TEOPETUYECKUE U METOJIO-
JIOTHYECKHE OCHOBBI 00IIIEH
U TEOPETHYECKOI (PU3HKHU U
CIIOCOOBI X MCIIOIL30BAHMS
NIPY PEIICHUN KOHKPETHBIX
(usnveckux 3aaad.

Kopn 32 (OIIK-3)

OrtcyTcTBHE
3HAHUU

He 3naer u He nmeet 00-
IIEeT0 TPEICTABICHUS O
TEOPETUYECKUX U METOJI0-
JIOTHYECKHUX OCHOBAaxX 00-
niel ¥ TeopeTudeckon Gpu-
3UKH.

NmeeT ob1ee npepcras-
JICHHUE O TEOPETHUYCCKUX U
METOI0JIOTUICCKUX OCHO-
Bax 00IIel U TeopeTHye-
CKOH (PU3UKH, MOXKET
MPEIOKUTh OTJCITbHBIC
MPUMEPBI KX UCTIOJNIB30-
BaHUSI [IPH PEIIEHNH 3a-
Jad npodeccHoHambHON
JIeSITeJIbHOCTH.

Nwmeer npeacrasienue o
B3aMMOCBSI3U TEOPETHYEC-
CKHX M METOHOJIOTHYECKUX
OCHOB 001IIeH 1 TEOpeTH-
YecKol (pU3MKH, MOXKET
MPETI0KUTD TPUMEPBI UX
UCIIONIb30BAHMS B Pa3HBIX
o0nacTsIX QU3NKH

Nwmeer npencrasienue o
B3aUMOCBSI3U TEOpETHYC-
CKUX U METOAOIOTHYECKUX
OCHOB OOIIIeH U TEOPETH-
YecKol (pHU3HKH, MOXKET
NPEIJIOKHUT CIIOCO0 X
UCIIOJIb30BaHUs TIPH pe-
HICHUM KOHKPETHOH (hu-
3UYECKOH 3a/1auu.

Ymetsn:

pelaTh TUMOBbIE yueOHbIE
3aJ1a4¥ 110 OCHOBHEIM pa3-
Jenam obuiel 1 TeopeTuye-
CKOH (pHU3UKH;

NIPUMEHATH ITOJIyYEHHYIO
TEOPETUYECKYIO 0a3y st
pEeUICHUS KOHKPETHBIX
MPAKTHYECKUX 3a]1a4, Ipa-

OtcyrcTBUE
YMEHUH

He ymeer pemrate Tumo-
BBIE 33124 U3 0a30BEIX
pas3zenoB oo1el u Teope-
TUYECKOU (DM3UKH; IIPH-
MEHSATh MMOJTYYCHHYIO T€O-
peTudeckyro 6a3y s pe-
IICHUS KOHKPETHBIX TIPaK-
TUYECKHUX 3aj]a4, IPaMoT-
HO paboTaTh ¢ HAYYHOMH

YMeer peliaTh TUTIOBBIC
3ajauu U3 0a30BbIX pas-
JIeJIOB 001Iel 1 TeOpeTH-
4yeckoil hu3nku, HO J0-
ITyCKacT OTACIIbHBIC
ommOku. YacTruaHO ymeeT
MPUMEHATH TOJTYUYSHHYIO
TEOPETHUECKYIO 0a3y JJis
pEeIICHUA KOHKPETHBIX

YMeer pemaTh KOMOUHH-
pOBaHHbIE 3a/1auu U3 Oa-
30BBIX pa3/ieoB o0mIei u
TEOPETUUECKON (PU3UKH.
B nenom ycnemno ymeer
IIPUMEHATH MTOJIYy4YECHHYIO
TEOPETHYECKYIO 0a3y s
PEICHUA KOHKPETHBIX
MPAaKTUYECKUX 3ajiay, rpa-

YmMeer peniath 3a1aun
MOBBIIIEHHOMN CJI0KHOCTH
13 0a30BBIX Pa3/EIIOB 00-
el U TeopeTndeckor u-
3HKH.

[TosnHOCTHIO ChOpMHUpPOBa-
HO YMEHHE MPUMEHSTh
MOJIyYEHHYIO TeOpeTHYE-
CKYI0 0a3y ISl peleHus

13




MOTHO paboTaTh ¢ HAYYHON
JIUTEPATYPOHU C UCIIOJIB30-
BaHHEM HOBBIX HH(pOpMa-
IIUOHHBIX TEXHOJIOTHH.
Koxa Y1 (OIIK-3)

JIUTEPATYPOU € UCIOJIB30-
BaHUEM HOBBIX HH(pOpMa-
IUOHHBIX TEXHOJIOTHI.

NpaKTHYECKUX 3a/1ad,
rpaMOTHO paboTath ¢
HAYYHOH JUTEpaTypoi ¢
UCTIOJIb30BaHNEM HOBBIX
UH()OPMALIMOHHBIX TEX-
HOJIOTUA.

MOTHO paboTaTh ¢ Hay4-
HOU JINTEpATypoOil € UC-
MOJIb30BaHUEM HOBBIX MH-
(hopMaITMOHHBIX TEXHOJIO-
run

KOHKPETHBIX ITPaKTHYe-
CKHX 3a/1a4, TPaMOTHO pa-
00TaTh C HAy4YHOI TUTEpa-
TypOH C UCIOJIb30BaHUEM

HOBBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHM.

Ymersn:

IMPUMCHSTH IIOJIYUCHHBIC
TEOPETUUCCKUEC 3HAHUS JIJIS
CaMOCTOSITETFHOTO OCBOE-
HUS CTIEIMATBHBIX Pa3/IeioB
oO11eil u TeopeTnuyeckon
(hn3uKH, HEOOXOUMBIX B
npohecCHOHATBHON Jes-
TEIBHOCTH;

ompeesaTh He00X0Iu-
MOCTb TIPHUBIICYCHUS J0-
MMOJTHUTENbHBIX 3HAHUH U3
CHCIUATILHBIX Pa3/ICIIOB
001I1el 1 TeopeTHIEeCKOM
(hM3HKY [T pelIeHus Ipo-
(heccHOHAIIBHBIX 33J1a4;
MIPUMEHSATH 3HAHUS 0a30BBIX
JUCIIUILTUH 110 001Iel 1
TEOPETUIECKON PU3UKE IS
aHaJiM3a u 00paboTKH pe-
3YJIbTATOB (PUINIECKHUX
JKCIIEPUMEHTOB.

Kon Y2 (OIIK-3)

OtcyTrcTBUE
YMEHUHI

He ymeet ocBauBats Teo-
peTUYeCKUil MaTEPHAIl U3
OTACJIBHBIX CIICIIMAJIbHBIX
paszznenoB oo1el u Teope-
Trdeckor ¢pusnku. He
yMeeT UCTIOJIb30BaTh
CTaHJAapTHbIC METOAUKU
00pabOTKH pe3yIbTaToB
(U3NYECKUX IKCTIEPUMEH-
TOB.

YMeeT ocBauBaTh TEOpe-
THUYECKUW MaTepuall u3
OTACJIBHBIX CIICIIMAJIbHBIX
paszznenoB oo1ei u Teope-
TUYEeCKOU (DM3UKH TTO]T
PYKOBOJCTBOM CII€IIHAIIN-
cta OoIlee BBICOKOM KaTe-
ropud. YMeeT UCIOJIb30-
BaThb CTaHAAPTHLIC MECTO-
UK 00pabOTKH Pe3yJib-
TaTOB (PU3MIECKUX IKCIIE-
PUMEHTOB, pEKOMEH/10-
BaHHBIC CIICIUATINCTOM
OoJtee BBICOKOI KaTero-
pHH.

Crioco0eH caMOoCTOsTENb-
HO OCBOHTH THITOBEIE Me-
TOJIBI PELICHUS 3aa4 3
OT/ICNBHBIX CTICIHATBHBIX
pazzenoB o01iel u Teope-
TUYECKON (hU3UKH, HO J0-
MyCKaeT OT/eNIbHbIC
OIIMOKY TPH MX TPUMEHe-
HHUH B TIpopeccHoHaTBEHON
cdepe nesTeIbHOCTH.
YMeeT olleHUBaTh ycio-
BUS IPUMEHUMOCTH CTaH-
JApTHBIX METOJIUK aHaJIH-
3a 1 00pabOTKM pe3yIbTa-
TOB (PM3MYECKOT0 IKCIIE-
PUMEHTa, AOIyCcKas
OLIMOKH B OTJEIBHBIX
CIryJasix.

YMeeT npuMeHsITh U
000cHOBaTH HEOOXO/IU-
MOCTb IIPHUBJICUCHUA CBC-
JIEHUU U3 JONOJIHUTEIb-
HBIX pa3/eioB o0IIei u
TEOPETUIECKON (PUIUKHU U
PaHXHAPOBATH MX TIO CTe-
TIeHU 3HAYUMOCTH IS
peLIeHUs TOCTAaBJIEHHON
3aaun (HEOOXOIUMBIE,
BCIIOMOTaTEIbHBIE, UILITO-
cTpatuBHBIE U 11p.). Cro-
COOEH CaMOCTOSITEIBHO
OCBOUTH OCHOBHBIE TEOPE-
TUYECKHE MTOJIOKEHUS H
TUIIOBBIC METOABI pCUIC-
HUS 33134 U3 OTAEIBHBIX
CHEIMAITBFHBIX Pa3/IeNIOB
o011eil 1 TeopeTndecKon
(hu3KKH. YMEET OlCHH-
BaTh aJICKBATHOCTH U (U-
3HYECKYI0 KOPPEKTHOCTD
MOJEIIEN, UCTIOJIb3YEMBIX
npu 00paboTke pe3ynbTra-
TOB (DU3UYECKOr0 HKCIIE-
pUMEHTAa.
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Baaners: OrcyrctBue | He BmameeT ocHOBHO# Henocrarouno Biageet Xopowo BiIageeT OCHOB- CB00OOIHO BiHazmeeT oc-
HaBBIKAMH CAMOCTOSTENb- BJIaJICHHS TEPMUHOJIOTHEN U TIOHSI- METOAaMH pelieHus 0a30- | HOM TepMUHOJIOTHEH U HOBHOW TEPMHUHOJIOTHEH U
HOU paboTHI ¢ yueOHOM Ju- TUIHBIM anmaparoM 0a30- | BBIX 3324 10 00- e U | HOHATHHHBIM anmnapaToM | NOHSATHWHBIM anmnapaToM
TepaTypoii mo 6a30BbIM BBIX pa3lesioB OOIIeH u TEOpPETHUECKON (HHU3HKE; 0a30BBIX pa3feNoB o0mell | 0a30BBIX pa3/eoB OOIIeH
paszenam oO1uei u Teope- TEOPETUUECKON (PU3UKH; BJIa/IeeT HABBIKAMH BOC- U TeopeTHyeckoi Gpu3nKu, | U TeopeTHYecKoi Qr3uKH,
TUYECKOH (U3UKY; HaBBIKAMH CAMOCTOSITENb- | MPOU3BEIICHUS OCBOCHHO- | HaBBIKAMH PUMECHEHHUS YTO MO3BOJISIET HOPMYIIHU-
OCHOBHOW TEPMHHOJIOTHEH HOM paboTHI ¢ yaeOHOH ro yae0HOro Marepuaia perieHus 6a30BBIX 33724 pPOBAaTh BBIBOJBI M y4acT-
Y TIOHATUIHBIM alapaToM JUTEpaTypol; HaBbIKAMH | 110 0a30BBIM pasiesiaMm 1o oO11elt 1 TeopeTuye- BOBATh B JUCKYCCHUH IO
0a30BBIX pa3iesoB OOLIeH U pemeHus 6a30BBIX 3a/1a4 oOmieli 1 TeopeTHUECKOH | CKOH (pu3HKe; BiajeeT y4eOHBIM Bompocam 6a3o-
TEOPETUIECKON (HU3UKY; 1o o0IeH U TeopeTHye- ¢u3uKY, B 1IEJIOM; TUIOXO | HAaBBIKAMU CAMOCTOSTENb- | BBIX (PU3UUECKUX AUCLH-
HaBBIKaMU peleHus 6a3o- CKOM ()M3UKe; OCHOBHBIMH | OPHEHTUPYETCS B yueO- HOTO U3yUYCHHS OTHCIb- IUIMH; YBEPEHO BlIajeeT
BBIX 32124 10 001Iei U Teo- METOJaMU Hay4YHBIX UC- HOU JIuTEeparype 1o oo- HBIX Pa3JIeNIOB YUeOHOM TEXHUKOM peIleHUs
peTnyeckoit pusuke; CJIEZIOBAHMI; HABBIKAMU HIEH U TEOPETHUECKON JUTEPATYPHI IO 0a30BBIM YCIIOKHEHHBIX 3a7ay 110
OCHOBHBIMH METOJJAMH npoBefieHust pu3mueckoro | GU3NKe; HEAOCTATOTHO pasnemnam oOrieii u Teope- | 6a30BBIM pazjenaM oOmiei
HayYHBIX UCCIIEIOBAHMUIM; (J1abopaTopHOTO) BJIaJICCT HaBbIKAMU OHO- TUYECKON (DU3UKH U XO- U TEOPETUYCCKON (PU3UKH;
HaBBIKaMU MPOBeACHUS (Hu- 9KCIIEPUMEHTA. THOTrpadHuyYecKoro Mouc- | POIIo B HEH OPUEHTHUPYET- | JISTKO OPUCHTHUPYETCS B
3U4YECKOTO (Ja00paToOpHOTO) Ka; (parMeHTapHOE MPHU- | CA; B I[EJIOM YCIEIIHOe, HO | y4eOHOil TuTepaType 1mo
IKCIEPUMEHTA. MEHEHUE OCHOBHBIX Me- coJieprKalliee OTAEIbHbIE 0a30BBIM pazzenam oouien
Kon B1 (OIIK-3) TOJIOB HAYYHBIX HCCIIEN0- | MpoOesbl MPUMEHEHHUE U TeOpeTHIEeCKOl Qr3nKn
BaHUIA, HABBIKOB IIPOBE- OCHOBHBIX METOJIOB Hay4- | W BJIaJ€ET HABBIKAMHU KPHU-
JIeHHs GU3UUECKOoro (Jla- | HBIX UCCIIeIOBaHUH, THUYECKOTO aHajn3a y4ueo-
00OpaTOPHOTO0) PKCIIEPH- HaBBIKOB MpoBeicHus Gu- | HOW mHDOpMAaIHy;
MEHTa. 3MYECKOT0 (J1a00paTOpHO- | YCIENIHOE U CHCTEMAaTH-
ro) 3KCIIEpUMEHTA. YecKoe MPUMEHEHHE OC-
HOBHBIX METOJIOB Hay4-
HBIX UCCJICIOBaHUM,
HaBBIKOB ITPOBeIeHUS (Hu-
3u4ecKoro (JabopaTopHO-
r0) KCTIIepUMEHTA.
Baagers: OtcyrctBue | He BmageeT HaBbIKaMu Crioco0eH mpeaoKnTh Buitaneer HaBbIKaMu npu- Buianeer HaBbIKaMu pu-
HaBBIKAMH HCIIOJIB30BAHUS | BIIAJCHUS WCTIOJIb30BaHMS TEOPETH- | MPUMEPHI UCTIOJIB30BaHMS | MEHEHHSI TCOPETUUECKUX | MEHEHHs TEOPETUUECKUX

TEOPETUYECKUX OCHOB 0a-
30BBIX Pa3IeIIOB OOIICH 1
TEOPETUIECKOW (PUIUKH TIPH
pelIeHNH KOHKPETHBIX (u-
3MYECKHX 3aJ1a4.

YEeCKHX OCHOB 0a30BbIX
paszznenoB o0mei u Teope-
TUYECKON (DPM3UKH MIPH
PELICHUN KOHKPETHBIX
(U3NYECKUX U CMEKHBIX

TEOPETUYECKUX MpPe-
CTaBJIEHUH OTIEIBLHBIX
paszzenoB o0mei u Teope-
TUYECKON (QU3UKH LIS
petenus 3aaa4 npodec-

MoJiesielt 3 0a30BbIX pas-
JIEJIOB OOIIeH U TEOpEeTH-
4eCcKOM (PM3UKH NP UH-
TEpIpETalNU Pe3yIbTaToB
B OTJIEJIBHO B35TOM 00Ja-

Mojeneil u3 6a30BbIX pas-
JIEJIOB OOIIEH U TEOPETH-

YecKol (pHU3MKH NpH T1a-
HUPOBaHHUHU pabOT B MPO-

(eccronaabHOI chepe
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Kox B2 (OIIK-3)

3aJgad.

CHUOHAJILHON
NEeITEILHOCTH.

CTH (QU3HKU U

CMEKHBIX JUCIUTUIMHAX,
HO JIOTTYCKAaEeT OTACIbHBIC
HETOYHOCTH.

JESITEIbHOCTH U TPaMOT-
HOW MHTEpIpeTaluu 1o-
JyYEHHBIX PE3YyJIbTaTOB.

[TK-2: cnocoOHOCTh TPOBOIUTH HAYUYHbIE UCCIEI0BAaHUS B U30paHHON 00JIaCTH 3KCIIEPUMEHTANIBHBIX U (WJIH) TEOPETHUECKUX (PU3MUECKUX HCCIe0Ba-
HUH ¢ IOMOUIBIO COBPEMEHHOM MpHOOpHO 6a3bl (B TOM YHCIE CIOXKHOTO (PU3MUECKOro 000py0BaHus) U UH(OPMAIIMOHHBIX TEXHOJIOTHI C Y4eTOM

OTCYCCTBCHHOT'O 3apy6e>1<Hor0 OIIbITA.

Ilnanupyemble pe3yJbTaThbl

Kpurtepuu oueHuBaHus pe3y/ibTaTOB 00y4eHUs

o0yueHust
(TIoxazarteu OCBOCHUS KOM-
TICTCHINH 1 2 3 4 5
3HaTh: OtcyT- He 3naer Teopernueckue Haet onpenenenus Tonb- | 3HaeT OCHOBHOW TEOPETH- 3HaeT HE TOJIBKO OCHOBHOM,
TEOPETHUYECKHE OCHOBBI U CTBHUE OCHOBBI M 0a30BbIC TIPE/I- | KO OCHOBHBIX IOHSITHIA; YecKHUil MaTeprai; OCHOB- HO U JIOTIOJTHUTENBHBIN TEO-
0a30BbI€ MPEACTaBICHHUS 3HaHUHN CTaBJICHUS HAYYHOT'O UC- BOCTIPOU3BOJIUT OCHOB- HOM MaTeMaTH4YeCcKUH ar- peTHYECKHI MaTepual; Mare-
HAYYHOT'O UCCIICIOBAHUS B CJIEZIOBAaHMS B BBIOpAaHHOHM | Hble Qu3nueckue GakThl, | HapaT; TEXHUYECKYIO U MaTHYECKHH anmnapar; TeXHU-
BbIOpaHHOM obnmacT pyHma- obnactu pyHIaMEHTAIb- UJIeH; TIePEUUCIIIeT 0C- HAayYHYIO TEPMHUHOJIOTHIO;, | Y€CKYIO U HAYYHYIO TEpMHU-
MEHTaJIbHOM n(MIN) KCTie- HOM n(MJIN) SKCTIEPUMEH- HOBHBIE TEOPEMBI, 3aKO- OCHOBHBIE€ COBPEMEHHBIE HOJIOT'MIO; OCHOBHBIE COBPE-
PUMEHTAILHON (PHU3HKH; TaNbHOW (PU3UKH; OCHOB- HBI, METOJBI pacueTa 00beKTa MEHHBIE METOBI pacyeTa
OCHOBHBIE COBPEMEHHBIE Me- HBIE COBPEMEHHBIE METO/IbI | MOCTYJIAThI U MPaBHJIa; HAYYHOT'O HCCIICIOBAHUS; 00BEKTa HAy4YHOTO HUCCIIE0-
TOJIBI pacdeTa 00beKTa pacuera 00bEKTa HAYYHO- | 3HAET OCHOBHBIE METO/bI | TIOHHUMAET CBSA3U MEXKIY BaHUS, HCIIOJIb3YIOIIHE Tepe-
HAyYHOTO MCCIIEZIOBaHUS, T'O MCCIIEJIOBAaHMsI, UCTIONb- | PELICHHUS TUIOBBIX 33/1a4 | Pa3UYHBIMU (QU3MYECKHUMHU | TOBbIE MHPOKOMMYHHKAIIU-
UCIIOJIB3YIOIIME TIEPEIOBhIC 3YIOIINE TIEpeIOBbIE NH- Y yMeeT UX IPUMEHATh Ha | HOHATHAMH; UMEET Mpe.- OHHBIE TEXHOJIOTUH; TOHUMa-
MH()OKOMMYHHKALIHOHHBIE (OKOMMYHHUKAIIMOHHBIE NPaKTUKE; IeJIaeT OMMUO- | CTaBICHHUE O PU3MUECKUX €T LIMPOTY ¥ OTPAaHUYEHHOCTD
TEXHOJIOTHH. TEXHOJIOTHH. KU TIPU BBIBOJIE M O0BSC- | MOJIEIISX; aHATU3UPYET npuMeHeHUs PU3KKH K Hc-
Kon 31 (IIK-2) HEHUM OCHOBHBIX 3aKOHOB | BO3MOXKHOCTH METOJIOB, CJI€IOBAHUIO MPOLIECCOB U
(byHIaMEHTaJIbHOM U 3KC- | TPaHUIBI UX TPUMEHUMO- SIBICHUH B IPUPOJIE.
MEepUMEHTTLHON QH3H- CTH, BO3MOXKHBIC PUCKH,
KH. CTETIeHb HaJe)KHOCTH.
3HaTh: OtcyT- He 3HaeT coBpeMeHHYI0 3HaeT COBPEMEHHYIO Xopomio 3HaeT coBpeMeH- | CBOOOIHO OpHEHTHPYETCS B
CoBpeMeHHYI0 IPUOOPHYIO | CTBHE npubopHyto 6a3y (B TOM npubopHyo 6a3y (uc- HOE COCTOSTHUE U NIEPCIIEK- | COBPEMEHHOM COCTOSIHUU U
0a3y (B TOM YHMCIIE CIIOKHOE | 3HAHWH | YHCIIe CIIOKHOE Qu3mnye- KITFOYasi CJI0KHOE (U3H- THUBBI Pa3BUTHSI UCCIIEIOBA- | MEPCIIEKTUBAX Pa3BUTHS UC-

(huznueckoe 000pyI0BaHUE);

CKOe 000pyIOBaHUE); U3-

geckoe 000pyIoBaHHE);

HUI B o0siacTu QyHIaMeH-

CJIeZIOBaHMH B 00NacTu QyH-
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U3MEPUTEIIbHBIC METObI
omnpeeneHust GU3NISCKUX
BEJIMYHMH ¥ METOABI HX pac-
YyeTa; OCHOBHBIE 3aKOHOMEP-
HOCTH (DOPMHUPOBAHUS pe-
3yJbTaTOB 3KCIIEPUMEHTA.
Kopn 32 (IIK-2)

MEpPHUTEIHHBIE METOIBI
onpezaencHUs GU3NISCKUX
BEJIMYMH ¥ METOJIbI UX
pacdera; OCHOBHBIE 3aKO-
HOMEPHOCTH OPMHUPOBa-
HUS PE3YIbTATOB JKCIIE-
pUMEHTA.

MyTaeT U3MEPUTEIHHBIC
METO/IbI OTIPEACICHUS
(DUBUYECKUX BEITHYUH H
METOJIbI UX pacyera; He-
JOCTaTOYHO UCIIOJIB3YET
CBOM 3HaHHS O COBPEMCH-
HOM COCTOSTHUH U TIep-
CTICKTHBAaX Pa3BUTHS HC-
cleoBaHui B 001acTH
(hyHIaMEHTATEHOM U 9KC-
MEPUMEHTANBHON (pr3u-
KH.

TaJIbHOW U 3KCIIEPUMEH-
TaNbHOW (PU3UKH; OCHOB-
HBIE 3aKOHOMEPHOCTH
(hopMupOBaHUs pe3yibTa-
TOB (PU3UYECKOTO IKCIIE-
pUMEHTa; H3MEPUTEIIbHBIC
METOMBI onpeaeieHus Gu-
3UYECKHUX BEJIMYUH U METO-
JIbl UX pacueTa; 4YeTKO
(hopMyIpyeT OCHOBHEIE
3aKOHBI (PyHIaMEHTAIbHOM
1 SKCIIEpUMEHTANBbHON (u-
3UKH, yMEET UACHTH(DUIH-
poBath (GHU3HUECKHU TIPO-
1ecc; MOHUMaeT OCHOBHBIE
MPUHIMIIEL PA0OTHI CIIOK-
HOTO (pr3UUECKOro 000py-
JIOBaHUSI.

JlaMEHTaIbHOM U KCIIepHU-
MEHTAIbHON (DU3UKHU; KBATH-
¢unmupoBaHHO paboTaeT Ha
CII0KHOM (pr3HIecKOM 000-
pyIAOBaHUM; TTyOOKO 3HAET U
NOHUMAET U3MEPHUTENbHBIE
METOJIbI OnpeneneHus Gpuzu-
YEeCKUX BEJIMYMH M METOJIBI NX
pacueTa; OCHOBHBIE 3aKOHO-
MEpPHOCTH ()OPMHUPOBAHHS
pE3yJIbTaTOB SKCIIEPHMEHTA;
CaMOCTOSITETIbHO YCTaHABIIH-
BacT BJIIMSHUEC BHCUIHUX (baK-
TOPOB Ha IMOKA3aTeH Kaye-
CTBa SKCIIEPUMEHTA; CTPOUT
3aBUCUMOCTH MCXKIY U3MC-
PEHHBIMH BEJTMYMHAMH.

Ymersn:

NPOBOJIUTH HAYYHBIE H3bIC-
KaHUs B U30paHHON 001acTh
SKCIIEPUMEHTABHBIX V(WIJIH)
TEOPETUIECKUX (PUIUIECKUX
HCCIIeJOBaHNM;

OIICHUBATh U3MEHEHMS B BHI-
OpanHOI 00JaCTH B CBSI3H C
HOBBIMH pa3pabOTKaMHu, 1O-
JTy4EeHHBIMH TI0 Pa3ITHIHBIM
TEMAaTUKaM HCCIIEIOBAaHU.
Kon Y1 (IIK-2)

OtcyT-
CTBHUE
yMEHUHI

He ymeet npoBonuts
HayYHbIC N3bICKAHUS B
M30paHHOM 00JIACTH JKC-
MEPUMEHTAIBHBIX U(HITH)
TEOpPETUIECKUX (pU3nye-
CKHUX UCCIIeIOBaHUI; o11e-
HUBATh U3MEHEHUS B BbI-
OpaHHOIT 00J1aCTH B CBA3U
C HOBBIMH pa3pabOTKaMH,
MOJYYEHHBIMH T10 pa3iiny-
HBIM TeMaTHKaM HCCIIe]0-
BaHUM.

C mOMOIIBIO CBOETO
HAYYHOTO PYKOBOIUTEIIS
yMeeT NoaOHpaTh U rOTo-
BUTb IS SKCIIEPUMEHTA
HE00X0IUMOe 000py/10-
BaHHE U MPOBOJUTH HA
HeM HalIro/ieHue 3a Qu-
3MYECKUMHU MPOIIECCaMH;
yMeeT QUKCHPOBATh MPO-
HCXOJIAIINE BO BpEMSI
MIPOBEJCHMSI SKCIICPUMEH-
Ta U3MEHEHMSI; HE BCEria
HaXOJWT TPeOyeMyro JIIs
HAYYHOTO WCCIICJIOBAHUS
WHPOPMAITUIO; B CITydae
ee 0O0HapyKeHUS aHAJH-
3UpYyeT ee MOBEPXHOCTHO;
yMEeT BOCIPOH3BOINUTh

YMeeT caMOoCTOsTETbHO
MOI0MPATh U TOTOBUTH IS
JKCIIEPUMEHTa HeOOX 0T~
Moe 000opyAoBaHuE; PH-
MEHSATh METO/IbI PEIICHUS
3a]1a4 B HE3HAKOMBIX CHTY-
aIusIx; MPOBOANTH Pelle-
HUe (PU3NYECKOil 3a1auu,
HCIIOJIB3YSI COBPEMEHHOE
[1O; ouenuBatsk ero; ycra-
HaBJIMBATh BJIUSHHUE pa3-
JUYHBIX (PAKTOPOB Ha TO-
Ka3aTeIu KayecTBa dKCIle-
PUMEHTA; CTPOUTH 3aBUCH-
MOCTH; OTIPEACIIATH JJOBE-
PHUTEIbHBIC TPAHHILIbI;
YCTaHaBIMBATh KOPPEIs-
[MOHHBIE CBI3U; OTIIMYHO

YMeeT rpaMOTHO yCTaHaBIIM-
BaTh MPOYHBIC JIOTHUECKUE
CBSI3M MEXTy (PU3NIecKoit
WHTEpIpeTanueil 1 NCXOAHBIM
HEMATEeMaTUYECKUM OIHCAHH-
€M JKM3HEHHOU CUTYallny;
yMEeT YBEPEHHO MPUMEHSATh
METOJIbI MATEMATUYECKOTO
MOJICJIMPOBAHHMS [T PEIICHMUSI
TEOPETHUYECKUX U MPHUKIIA-
HBIX 3aJ1a4; YMEET CaMOCTOSI-
TEJBHO POBOIUTHL HAOO IE-
HUE 32 QU3NIECKUMU TPOIIeC-
CaMU; COIIOCTAaBJIATh IOITY-
YEHHBIE PE3YJIbTATHI C YK
H3BECTHBIMH; 0000IIaTh pe-
3yJIbTAThI, OIICHUBATH 3HAYM-
MOCTb U MPAKTUYECKYIO ITPH-
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TOJIBKO U3BECTHBIC HAYY-
HBIC PC3YJIbTATHI IO/
MMPUCTAJIbHBIM PYKOBO/I-
CTBOM.

OpPUEHTUPOBATHCS B UH-
(opmannu, NoIy4eHHOH 13
Pa3IMYHBIX HICTOYHHKOB.

TOAHOCTD IOJYYEHHBIX pe-
3YyJIbTATOB.

Ymeth: OrtcyT- YacTUIHO OCBOCHHOE B menom ycmenao cop- | B menom ycnemrHoe, HO IToHOCTEIO ChopMUpOBAH-
OCYILIECTBIIATH BHIOOP 000- CTBUE YMEHHE OCYIECTBIATh MHPOBaHHOE, HO HE CH- coJieprKalliee 3aMeTHbIE HOE YMEHHE OCYILIECTBISTh
PYIOBaHUS U METOAUK TSt yMEHUH | BBIOOp 000pyIOBaHUS U CTeMHoOe (cozeprKariee npoOesbl yMEeHue ocy- BBIOOP 000pYyIOBaHUS U Me-
pelIeHNs] KOHKPETHBIX 3aad, METOAUK IJISl PeICHUS 3aMeTHbIE ITPOOEbl) yMe- | LIECTBIATH BBIOOP 000pY- TOJUK JUISI PELICHUS KOH-
OKCILTyaTUpOBaTh COBPEMCH- KOHKPCTHBIX 3aJia4, 9KC- HUC OCYUICCTBJIATH BI)I60p JOBaHUA U METOAHUK IJIA KPETHBIX 3a4a4, OKCILIyaTu-
HYI0 (PU3UYECKYIO armapary- TUTyaTHPOBaTh COBPEMEH- | 000pYJOBaHHS U METOJUK | PELICHUS] KOHKPETHBIX 3a- pOBaTh COBPEMEHHYIO (hr3u-
py 1 00opynoBaHHe HYI0 (PU3MYECKYIO anmnapa- | IJis pelieHusI KOHKPeT- Jlad, 9KCIUTyaTHpOBaTh CO- | YECKYIO almaparypy u 00o-
Kon Y2 (IIK-2) Typy u 000pyIOBaHHE. HBIX 337124, 9KCIUTyaTUPO- | BPEMEHHYIO (DH3HUECKYO pyZIOBaHHUE.

BaTh COBpPEMEHHYIO (hu- anmaparypy u o6opynoBa-

3UYECKYIO almnaparypy 1 | HUe.

obopymoBaHue.
Baagers: OtcyT- He Bnageet merogamu pa- | He yBepeHHO BiageeT Bnageet pa3HpiMu crioco- YBepeHHO BIaIeeT METOIaMHU
METOaMU pabOoThI B pa3iny- | CTBHE 0OTHI B pa3IMYHBIX OMepa- | CTAHAAPTHBIMU MeTolamu | 6aMu cOopa, 0OpaboTKK U | pabOTHI B pa3IMYHBIX Olepa-
HBIX OIEPALlMOHHBIX CHUCTE- BJaje- LUOHHBIX CHCTEMaXx, ¢ 0a- | paboThI C pa3InUHBIMU NPEICTABJICHUS TEOPETHYEe- | LIMOHHBIX CUCTEMAX, ¢ 6a3aMu
Max, ¢ 0a3aMu IaHHBIX, C HUS 3aMU IaHHBIX, C 9KCIEPT- | ONEPALMOHHBIMU CUCTE- | CKHUX U 3KCIIEPUMEHTANb- JaHHBIX, C KCIIEPTHBIMH CH-

3KCIIEPTHBIMH CUCTEMaMH;
MPHUKJIATHBIMU TIPOTPaAMMaMU
JUTSL I3YYCHHS Pa3IMIHBIX
(hu3HYecKrX MPOIECCOB B
3JIEKTPOHHBIX YCTPONCTBAX U
OHOJIOTHYECKUX 00BEKTAX;
HeoOxoauMol nHpopmanueit
U3 COBPEMEHHBIX OTeue-
CTBEHHBIX U 3apPYOCIKHBIX
WCTOYHUKOB B U30paHHOMN
00/1aCTH UCCIIEIOBaHMS.

Kon B1 (TIIK-2)

HBIMU CUCTEMaMHU; [IPH-
KJIaIHBIMU TIPOTpaMMaMu
JUTS U3yUYEHHUS PA3TIHYHBIX
(U3NYECKUX TIPOIIECCOB B
3JIEKTPOHHBIX YCTPOM-
CTBax M OMOJIOTHYECKUX
00beKTax; Heo0X0IUMOI
WHpOpMAaIUel U3 coBpe-
MEHHBIX OTE€UECTBEHHBIX U
3apyOeKHBIX HCTOUHUKOB
B M30paHHOM 0bMacTH uc-
CJICJIOBAHMSL.

MaMmHu, ¢ 0a3aM¥ JaHHBIX
U C OKCTIEPTHBIMHU CHCTE-
MaMHM; YaCTHYHO BIIajieeT
npruemMamMu 00paboTKH
WHQOPMAIUH C TIOMOUIBIO
COBPEMEHHOTI'0 TIPO-
IrPaMMHOT0 00€CTIeYeHUS
(TTO); criocoben uuTEp-
NPETHUPOBATH TOJILKO TH-
MUYHBIE SIBIICHUS; Biaje-
€T TEPMUHOJIOTHUEN IIpel-
METHOM 00JIaCTH 3HAHUS,
HEIOCTATOYHO BIIaJIeeT
HaBbIKaMH Oubmuorpadu-
YECKOr'o IMOKCKA.

HBIX JIAHHBIX; KPUTHYECKU
OCMBICJIMBAET TOJYYCHHBIC
3HAHUS, KOMIIETEHTEH B
Pa3IUYHBIX CUTYAIVsIX;
BJIaJIe€T HaBBIKaMH OHO-
JTHOrpagUUECcKOro MOUCKa;
CaMOCOBEPIICHCTBYETCS,
HCIIOJIB3YS BO3MOXKHOCTH
MH(POPMAITUOHHOU CpeJIbI.

CTEMaMU, FpaMOTHO HUCIIOJIb-
3yeT IPUKJIAJHBIE IIPOrpam-
MBI JIJIs1 HAKOTUICHHS, 00pa-
00TKM M MHTEPIpPETAINH JaH-
HBbIX, HOJ'Iy'—IeHHBIX B X0I€
NPOBEJICHUS DKCTICPUMEHTA;
YBEPEHO PEIaeT yCI0KHEH-
HBIC 33]1a4H, UCIIOJIb3Ys CO-
BpemenHoe [10; criocoben
KOPPEKTHO MPEACTABUTh Pe-
3yJITAT IIPOBEACHHBIX UCCIIE-
JIOBaHUH C TIOMOIIIbIO COBpE-
menHoro [10; cBo6oHO opH-
EHTUPYETCS B CICILIHATH3UPO-
BaHHOM JIUTEpAType U UH-
(opmaruu, MoayYeHHON U3
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Ppa3In4YHbIX UCTOYHHUKOB.

Baapgern:

NPUKJIaTHBIMH TPOTPaMMaMH
JUTSL U3y4YeHHs1 00beKTa
HAY4YHOT'O UCCIIEIOBAHUS;
METOAaMU NPHOINKEHHOTO
Ka4€CTBCHHOI'O OIIMCaHUA
(hM3HUECKUX MPOIECCOB B
M3ydaeMbIX IprOOopax Ha
OCHOBE KJIACCUYECKUX U
KBaHTOBBIX 3aKOHOB;
IKCHEPUMEHTATILHBIMU
HaBbIKaMH [JIA IPOBECACHUS
HAYYHOTO HCCIICIOBAHMUS B
n30paHHOM 00MacTH (HHU3HKH;
HaBBIKAMH ITyOINYHON peuH,
BEJICHUS TUCKYCCHH U TIOJIe-
MUKH;

HaBBIKAMH ITMCBMEHHOTO ap-
T'YMEHTHPOBAHHOI'O U3JIOXKE-
HUSI COOCTBEHHOM TOUKH
3pEHHUSL.

Kon B2 (IIK-2)

OrtcyT-
CTBHE
BIIa -
HUSA

He BmageeT npukma HbIMH
nporpaMMaMH IJisl u3yde-
HUS 00BEKTa HAYYHOTO
HCCIIEZIOBAHNUS; IKCIIEPH-
MEHTAJIbHBIMU HaBBIKAMH
JJ1d IPOBEACHU A HAYYHOT' O
WCCIIeIOBaHUA B N30paH-
HOW 00nacTu (hM3HKH;
HaBBIKAMU ITyOIMYHOM
peuu, BEICHUs TUCKYCCUU
¥ TTOJIEMUKH; HABBIKAMHU
IMUCbMCHHOTO apryMCHTHU-
POBaHHOTO H3JIOKECHUS
coOCTBEHHOW TOYKH 3pe-
HUS; METOAAMH TIPUOITH-
JKEHHOTO Ka4eCTBEHHOTO
onucanus GPUINIECKUX
HPOLIECCOB B M3Y4aeMbIX
nprdoOpax Ha OCHOBE KJlac-
CHYCCKHNX U KBAHTOBBIX
3aKOHOB; TEXHHKOH MPO-
BEJICHHS (PH3UIECKOTO
IKCIIEPUMEHTA.

HeyBepenno Brnaneer
NPUKJIaIHBIMH IPOTPaM-
MaMHu; IpueMaMu oopa-
00TKHM MHGOPMAIIUH C
MOMOIIBI0 COBPEMEHHOTO
[1O; umeeT HaBBIKU MIPO-
BEACHUS HAYYHOT'O 3KC-
MEPUMEHTA; HE BCETAa
BEPHO KaYeCTBEHHO U Ma-
TEMATUYCCKHU OIINCHIBACT
(hm3HYeCcKue MPOLECCHI;
HEIOCTATOYHO HUCTIONb3Y-
et coBpemenHoe [10 npu
pEeLIEHUH NOCTaBIEHHOMN
3a[1a4u; HEe BCETAA UC-
MOJIb3yeT Mpodeccuo-
HAJILHYIO TEPMHUHOJIOTHIO
IIPY TIPE/ICTaBICHUHN Pe-
3yJILTATOB paboThI; IIOXO
BEJIET IUCKYCCHIO B MPO-
1ecce NpeiCcTaBIeHNs
MaTeMaTHYeCKON MOJIEIH
WJIN Pe3yJIbTaTOB dKCIIe-
pUMEHTA.

Xopo11o BiajeeT MeToaa-
MU IIPOrPaMMHUPOBAHHS;
METOAMKOH IITaHUPOBAHUS,
pa3paboTKi HAYIHOTO IKC-
MEPUMEHTA ¥ HaBBIKaMHU
€ro MpoBe/ICHUS; HaBbIKA-
MU TPUKIIATHBIX UCCIIEN0-
BaHWH; HABBIKAMH U METO-
JIMKaMu 00OOIICHUS pe-
3yJILTATOB TEOPETUICCKOM
WJIU SKCIEPUMEHTAIbHON
JeSTETBHOCTH; XOPOLIO
MPEJICTABIISCT, OOBIACHSCT U
3alUIIAaeT TOCTPOSHHYIO
MaTEeMaTHYECKYFO HITH (PH-
3MYECKYIO MOJIENb; CaMO-
COBEPILEHCTBYETCS, UC-
TOJIBE3YSl BO3MOYKHOCTH MH-
(hOpMaITMOHHOM CpeJIbI.

YBepeHHO BiajJeeT MeToAaMu
OpUOTMKEHHOTO KauecTBEH-
HOT'O OIUCAaHUs PU3MYECKUX
IIPOLIECCOB; METOAAMH IIPO-
IrpaMMHPOBaHUS; METOAUKOM
TUTaHUPOBAHUS, Pa3paboTKH
HAy4YHOTO SKCIIEPUMEHTA U
HaBBIKAMU €TI0 IIPOBEICHNUS;
CaMOCTOSITETIBHO MMPOBOJIUT
Hay4HBIN SKCIIEPUMEHT; CO-
BEPILIEHCTBYET CBOU Ipodec-
CHOHAJILHBIC 3HAHUS H yMe-
HUSI, UCTIONIB3YS BO3MOXXHOCTH
nH()OPMAITMOHHOH Cpeibl;
CBOOOHO OPHEHTUPYETCS B
crioco0ax BO3JICHCTBUS Ha
ayJJUTOPHIO; YETKO (HOPMYIIHU-
PYET CBOIO HayYHYIO MO3HU-
UIO.
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— OmnucaHue 1Kai OlleHUBaHUS.
[Tpu GaIbHO-PEHTHHIOBOM CHCTEME BCE 3HAHMS, YMCHHS M HaBBIKU, IIPUOOpETacMbIe
CTYJICHTaMH B PE3yJIbTAaTe U3yUeHUs JUCIUILINHBI, OIIECHUBAIOTCS B OalIax.
Orenka KadecTBa pabOThl B PCHTHHIOBOM CHUCTEME SIBJISCTCS HAKOIUTEIILHON U MCIIONb3Y-
€TCsl ISl OLIEHUBAHUSI CUCTEMHOM pa0OTHI CTYICHTOB B TEUEHUE BCETO MEpUOAa OOYUCHHUS.

Pacnpenenenue 6ayuioB mo BuaaM pabot, GOPMUPYIOMIUX PEHTHHTOBYIO OLIEHKY PaOOTHI
CTYJICHTA, OCYILECTBIISICTCS CIICAYIOLIMM 00pa3oM:

Buabl pador MakcuMajbHOe KOJIUYeCTBO 0a/1J10B
ITocemaemocTb 17
KonTponpHas padora [TP-2.1 30
KonTponpHas padbora [1P-2.2 30
IMpoMexyTouHas arTecTanus (3K3aMeH) 50

1o uToram paboThI B cEMeCTpEe CTYACHT MOXET MOJIYYUTh MAaKCUMAIBLHO 77 OaioB.

Ecnu k MOMEHTY OKOHYaHHSI CEMECTpa CTYICHT He Ha0pal MUHUMAJIBHOTO Yrciia OasioB
(50 6amt0B), TO OH HE MOJIyYaCT JAOMYCK K 3K3aMEHY .

Ecnu crynent nabupaert cBbiie 50 6aioB, TO OH MOIy4YaeT JOMYCK K 9K3aMeHY.

Ecnu cTyieHT K MOMEHTY OKOHYaHHS cemecTpa Habupaet ot 61 mo 70 6amios, To OH
MOKET MOJIyYHTh aBTOMATHUYECKYIO OLCHKY «YIOBJICTBOPUTEIbHOY. [IpH jKellaHNY MTOBBICHTH
CBOIO OIICHKY CTYJICHT MMEET IPABO OTKA3aThCs OT aBTOMAaTHUYCCKOM OIICHKU M C/IaTh SK3aMEH.

[IpomexyTouHoii popmoii KOHTpoIIs B 1-M cemecTpe siBisieTcs sk3ameH. Ha sx3amene
CTYJEHT MOXeT HabpaTh MakcuMaiabHO 50 6aios.

dopMHpOBaHUE SK3aMEHAIIMOHHON OLIEHKHU MPOUCXOAUT CIEAYIOMIMM 00pa3oM:
—  omm4HO — pu Habope He MeHee 91 Gana;

—  xopoio — rpu Habope ot 71 10 90 6anios;

—  YIOBJETBOPUTEIBHO — MpHu Habope ot 51 mo 70 6anios;

—  HeyAOBJIETBOPUTENBHO — IIpHU Habope MeHee 50-Tu OaoB.

Texymuii KOHTPOJIb OCYIIECTBIISAETCS B TEYEHUE CEMECTPA B BUJIE YCTHBIX OIIPOCOB HA ITPaK-
tryeckux 3aHATUsIX (YO—-1), mpoBepkH ayTMTOPHBIX KOHTPOJIbHBIX pabOT MO OCHOBHBIM pa3zje-
JIaM MPOrPaMMbI M BBIIIOJIHEHHUS TUCBMEHHBIX KOHTPOJIbHBIX 3a1anuii (ITP-2).

Fpa(bm( BBITTOJIHCHHA CaMOCTOATCIIbHBIX pa60T CTYACHTaMHU

Henenu yuebHoro npornecca

1 2|1 3| 4 |5 6 7 8 9 10 | 11| 12 13 14 | 15 | 16 | 17

B3 33

B3 33

B3 — BeImaua 3aganus
33 — 3amumra 3agaHus

— Meroanyeckue MaTtepualibl, ONPEACIAIONINE MPOUEAYPhl OLICHUBAHUS 3HAHWM, YMEHU,
HABBIKOB ¥ (WJIM) OMBITA ACSITENLHOCTH, XapaKTEPU3YIOIIUX dTanbl (POPMUPOBAHUS KOM-
METEHIINI.

[Tpouenypa mpoMeKyTOUHOM arTecTaluu NPOXOAUT B COOTBETCTBUH C «llosoxeHunem
0aJTbHO-PEUTUHTOBOM CHUCTEME OIICHKHM M TEKYIIeM KOHTPOJIE YCHEBAEMOCTH CTYICHTOBY», a
takxke «IlonoxeHrnemM o mpoMeXyTOUHOM aTTecTallui» YHUBEpcUuTeTa «JyOoHay.



— Tunossie KOHTPOJIBHBIC 3a/laHU HUJIU WHBIC MAaTCPUAJIbI, HGOGXOI[I/IMBIC AJi1 OOCHKH pC-
3yJbTAaTOB OOYYEHHUS, XapaKTEPU3YIOIIMX 3Tarbl (POPMUPOBAHUS KOMIIETEHIIUNA U (WIJIH)
AJIL UTOrOBOI'O KOHTPOJIA C(bOpMI/IpOBaHHOCTI/I KOMIICTCHIINHA.

TeMbl KOHTPOJIbHBIX padot I1P-2

O6o3Ha4eHue Tpynoém-
ConeprkaHue CaMOCTOSITEIbHBIX padoT
KOCTb (Yachl)

IpP-2.1 MexaHHKa TOYKH M TBEPIOTO TeNa 25

[1P-2.2 PenatuBucTckas MexaHuka. MexaHuKa )KHUIKOCTH. Kone-

25
OaHUs Y BOJIHEL.

Bcero 50

O0pa3ubl KOHTPOJIBHBIX PadoT

Hixe IIPHUBCACHBI O6paBHBI 3aaa4, BXOOAIIUX B KOHTPOJIBHBIC 3aJIaHU .

1-s1 kouTpoabHas (ITP-2.1):

1.

Teno, nBUrasch ¢ MOCTOSHHBIM YCKOPEHHEM, MPOXOAUT MOCIEI0BaTEeIbHO JBAa OJUHAKOBBIX OTpe3Ka
nytd 1o 10 m kaxnaeiid. Hailtu yckopeHue Tena a U CKOpOCThb V, B Hayaie MepBOro OTPE3Ka, €CIU
MIepBBIN OTPE30K MpoeH TenoM 3a BpeMms t1 = 1,06 ¢, a BTopoii 3a t2 = 2,2 c.

C naryObl KOpalJisi, UIYIIETO CO CKOPOCTBIO Vi, BHITYIIEH BEPTUKAIBHO BBEPX CHApSJ C HaYallb-
HOW CKOPOCTBIO Vo. [IpeHeOperas conpoTuBieHNEM BO3yXa, HATH BENWYMHY U HAIllPAaBJICHUE BEKTO-
pa CKOpPOCTH V CHapsiia B 3aBUCHMOCTH OT BPEMEHHU U YPaBHEHHE TPACKTOPUH CHAPsia B HETIOABUXK-
HOH CUCTEME OTCYETA.

Ha Tenexke, paBHOMEpHO IBWXKYIIEHCS MO TOPU3OHTAIBHOW IJIOCKOCTH, YCTaHOBIIEHA Tpyoda.
Kak nomxHa OBITH OpPHEHTHpPOBaHA Ha TENEXKKE 3Ta TpyOa, YTOOBI KAIUTM JOXKIS, MaJarollie BEpTH-
KaJIbHO, MpOJIeTalIu Yepe3 Hee, He 3ajieBas BHYTPEHHUX CTEHOK? J[BIKeHHe Kamellb CYUTAaTh paBHO-
MEpHBIM.

Ha xakoe MakcuManbHOe paccTosiHue | MOKHO OPOCHTH Msi4 B CIIOPTHBHOM 3ajie BHICOTOU § M,
€CJIM MY UMEET HadalibHYI0 ckopocTh 20 M/c? Kakoii yroi (¢ mojIoM 3aja JI0JDKEH B 3TOM Cilydae Co-
CTaBJIATh BEKTOpP HayaJbHOW cKopocTH Msua? CunTaTh, YTO BHICOTA HAYAIBHOW TOYKH TPAEKTOPHH
Ms4a HaJl I0JI0M Majia [0 CPaBHEHHIO C BBICOTOH 3aa. Msiu Bo BpeMsl IojieTa He JOJDKEH yAapAThCs O
MoTOJIOK 3aja. CONpOTHBICHUEM BO3/yXa MOJIETy MsA4a IPEeHEOpeyb.

Telo HaUMHAET BPAILATHLCS C YIIIOBBIM ycKopeHueM, pasHbiM 0,04 ¢ 2, Uepes kakoe Bpems t mo-
cJie Hayajia BpalleHHs TIOJIHOE YCKOPEHHUE TPOU3BOJIBHON TOUKH Telia OyIeT HalpaslieHO O YyIIIOM
76° K BEKTOPY CKOPOCTH TOH TOUKH?

Kak nokasanu paanonokalimoHHble H3MepeHus, Benepa BpaiaeTcsi BOKpYT CBOEH OcH B Halpas-
JIeHHH, oOpaTHOM e€ opOHuTATLHOMY JBIKEeHHIO. [leproa oceBoro BpamieHus: Benepbl (0THOCHTENHHO
3B€311) T1 = 243 3eMHbIX cyTOK. Benepa oOpamaercst Bokpyr CosiHIa ¢ IeproaoM T2 = 225 3eMHBIX
cyTok. OnpenenuTs NpoJoKUTENBHOCTh COTHEYHBIX CYTOK Ha BeHepe, T.e. Bpemst T Mexay IByMs
MOCJIeZI0BAaTENbHBIMU MTPOX0xkaeHMAMHU CoTHIa Yepe3 OMH U TOT K€ MEpUANaH Ha STOH TIaHeTe
(BpeMs OT MOy THS IO TIOTYIHS).

I'py3, BucsImii Ha TErKoM npyxuHe kEcTkocThio K =400 H/m, pacTsruBaer e€ Ha BeIHMYHHY X =
3 cm. Kakyio paboty Hazmo 3aTpaTuTh, YTOOBI YTPOUTH Y/UIMHEHUE TPYKUHBI, PUKIAABIBAS K TPy3y
BEPTUKAIBHYIO CHITY?

Ha xoHIax u B cepeainHe HEBECOMOTO CTEpHs JUMHBL | = 1,5 M pacmoyioxeHbl 0IMHAKOBEIC
mapukn. CTep)KeHb CTaBAT BEPTHKAIBHO M OTITycKaroT. CunTas, 9YTO TPEHHE MEXAY TUIOCKOCTHIO U
HWKHUM IIAPUKOM OTCYTCTBYET, OIPENEINTh CKOPOCTh BEPXHETO IIapHKa B MOMEHT yJapa O TOpH-
30HTAJIBHYIO IJIOCKOCTb.

B onHOM M300peTeHny npeiaraeTcsi Ha X0y HaroJHATh IUIaTGOPMBI 1oe31a YIaéM, HalalomuM
BEPTUKAIBHO W3 HENOJBIKHOTO OyHKepa Ha miardopmy. KakoBa noypkHa OBITH TPUIIOKEHHAS K
iatopMe cuiia TATH, ecid Ha He€ morpyskatoT M = 10 T yria 3a t =2 ¢, 1 3a 3TO BpeMsi OHa IIPOXO-
1t paBHoMepHO L = 10 M? Tpenuem nipu ABmxeHnH mwiatopMbl IpeHEOpeyb.

10. Pakera maccoit M = 6000 kr ycTaHOBI€Ha AJIs 3aycKa 1Mo BepTukann. [Ipu ckopocTn ncreuenus

razoB U = 1000 m/c HaliTH KOJMYECTBO rasza i, KOTOPOE JOJKHO OBITH BbIOpomieHO 3a 1 ¢, 4yTOObI
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o0ecneynTs TATY, JOCTATOUHYIO, YTOOBI COOOLIUTH PaKeTe HadaIbHOE YCKOPEHHE BBEPX, paBHOE a =
19,6 m/c?.

11. JlBe pakeTsl, HAaUMHAsA IBM)KEHUE B OTCYTCTBHE BHEUIHUX CHJI, MOTYT AOCTUYb OAMHAKOBOW MakK-
CUMAaJIbHOW CKOpPOCTH. Y TEpBOW pakeThl TOIUIMBO cocTaBiseT 50% wmaccel, y BTOpoit — 75%.
Bo ckobko pa3 OTIIMYaI0TCs CKOPOCTH HCTEUEHHSI Ta30B?

12. Kakyro maccy TomnmuBa HY>KHO BBIOPOCHUTH CO CKOPOCTBIO 3V OTHOCHTENBHO pakeTbl Macchl M,
YTOOBI €¢ CKOPOCTh yBeIH4YHMiIach ot V jo 1,1 v?

13. Ha noxosmieecs: Teno maccel M HaneTaer co CKOpOcThiO V Teno Macchl M. Cuita, BO3HUKAIOIIAs
IpU B3aMMOJEHCTBHUMU TeJl, JMHEHHO pacTeT 3a BpeMs T OT HyJs A0 3HaueHus F, a 3arem JuHEHHO
yObIBaeT 10 HyJIA 3a TO ke BpeMs T . OIpenenure cCKOpocTH TeJl MOCIe B3auMOJCHCTBHS, CUUTAs €ro
LEHTPAJIbHBIM.

14. Omnpenennute OTHOIIEHHE MacC COYAAPSIIOIIUXCS TeJl, OIHO U3 KOTOPBIX A0 CTOJKHOBEHHUS TIOKOU-
JIOCh, €CTIH TOCIIe IIEHTPATBHOTO YIPYToro yaapa OHU pasJieTaloTcsl ¢ OAUMHAKOBBIMU MO MO0 CKO-
POCTSIMH.

15. Teno maccel M, seTsiiiee co CKOpOCThIO U, pacmafaeTcs Ha Ba OCKOJIKA, MaCcChl KOTOPBIX PaBHBI
m u M—m. CKopocTh Tesla Macchl M paBHa V U HampaBjieHa NEPHEHIUKYISIPHO cKopocT U. Uemy
paBHA CKOPOCTH Tesia Maccsl M—m?

16. KocmonaBT Maccet M mpuOmimkaeTcss K KOCMAYECKOMY KOpaOiro Macchl M ¢ TIOMOIIBIO Tpoca,
JUIMHa KoToporo paBHa L. Kakue myTu npoiiyT KOCMOHABT B KOpaOiib 10 conmmxkenus? TpeHuem mpe-
HEOpeYb.

17. Pakera, gBurasice B KOCMHYECKOM IPOCTPAHCTBE CO CKOPOCTHIO U, TOMaaaeT B 00JaKO IBUIH
wioTHOCcTH p. CedeHue pakeTsl S. Yap MBUIMHOK O PaKeTy CYUTaTh HEynpyruM. M3meHneHueM Macchol
paxeTbl peHeOpeyub. Kakyro cuity TSIrd TOJKHBI pa3BUBaTh JIBUTATENN PAKETHl, YTOOBI OHA JIBUTajach
C IOCTOSIHHOM CKOPOCTBIO?

18. Kakyio MOIIHOCTh pa3BHBAIOT JBUraTEIN PaKeThl, HEMOJABIKHO BHUcsAMEH Han 3emueil? Macca
pakeTsl M, CKOpOCTh UCTEUEHHsI Ta30B U.

19. Kakyro paboTy HE0OXOIUMO COBEPIINTH, YTOOBI JISKAIHA Ha CTOJIE TOHKUI OpycOK /uiHB L n
Macchl M MOCTaBUTh BEPTUKAIBHO?

20. Ha teno maccel M B TeueHue BpeMeHH T JeicTByeT cwiia F, HanpaBineHHas ropusoHTaibHO. Ko-
3¢ (UIMEHT TPEHUs TelNa O FOPU30HTAIBHYIO IUIOCKOCTh, Ha KOTOPOHW JISKHUT TeNo, paBeH U. Kakoi
IyTh IPOUAET TEJO IO OCTAHOBKU?

21. Ha HemnoBMXHBIN 1Iap CO CKOPOCTHIO U HaJeTaeT miap, Macca KoToporo B K pa3 0oibiiie Macchl
HETNOABIKHOTO. UeMy paBHBI OTHOIIEHUSI CKOPOCTEH IApOB K CKOPOCTH U MOcye HEHTPAIBLHOTO YIpy-
roro ynapa? Hapucyiite rpaguku 3aBUCHMOCTH 3THX OTHOMICHHH oT umcina K. K xakoil BenmunHe
CTPEMSITCS 3TH OTHOLICHHS, eciii K cTpeMuTcst k 6eckoHeuHOCTH?

22. Ha abcomoTHO ri1agkoit ropu30HTaIBLHON TNIOCKOCTH TOKOUTCS map. Ha Hero HaneraeT Takoil e
map. ¥Yaap abcoIloTHO YIpyTrui, HeueHTpanbHbIi. Halimute yron pasnera mapos.

23. Yactuma maccel M HaneraeT Ha Opycok Maccel M mox yriiom o K HOpMaiH IUIOCKOCTH Opycka.
Bpycoxk nokowncs. OnpenenuTe, Mo KAKUM YIJIOM OTCKOYHUT YacTulla. Y 1ap yIpyTui.

24, Hmnynbchbl HaJlETAOMUX APYT HA ApYTa TeN PaBHBI P1 U P2. YTOI MeXIy ckopocTsimu Ten 0. [pu
yaape Tena caunarorcs. Macca cnumnmerocs tena M. Onpenenure CKOpocTb 3TOTrO Tela.

25. MaxoBHK HauWHAET BPAIIATHCS U3 COCTOSHHUS MOKOS ¢ IOCTOSTHHBIM YTJIIOBBIM YCKOPEHHEM 3 =

0,4 pan/c?. Onpenenure KHHETHIECKYIO SHEPTUIO MAaXOBHKa yepe3 BpeMs t, = 25 ¢ 1mociie Havasa JBH-
xeHus, ecnu uepes t1 =10 ¢ mocne Havana ABMKEHUSI MOMEHT HUMITyJibca L1, MaxoBuka cocTasisit 60
KT M?/c.

26. Yenosek Maccoit M=60 Kr, CTOSIIUIT HA Kparo TOPU3OHTABLHOH matdopmbl Mmaccoid M=120 kr,
BPAIIAONIENCS 0 MHEPIIMK BOKPYT HETIOIBHKHON BEPTHKAILHOM OCH ¢ 9acToToi Ni=10 mun?, nepe-
XoauT K e€ nentpy. Cunras miardopmMy KpyribsiM OZHOPOIHBIM TUCKOM, a YEJIOBEKA — TOYEUHON
MAacco¥, onpeeNuTh, C KaKOi 4acToToi Ny OyJeT Toraa Bpamarbes miatdopma.

27. OmHOPOHBIN ITMIHHIIP paguyca R,  Macchl M pacKpPyTHIIH 10 YTIIOBOH CKOPOCTH ® U TTOCTABH-
JIM Ha HAaKJIOHHYIO INTOCKOCTB C YTJIOM o y ocHoBaHUs. Ha kakyto BeicoTy nmogHumMeTcs munuHap? Ko-
3¢ GULMEHT TPEHUS LMIMHAPA O HAKIIOHHYIO IJIOCKOCTh PaBeH |L.

28. JIBa criyTHHKA C OJIMHAKOBOIM MaccoOl BUKYTCS BOKPYT 3eMITH IO KPYTOBBIM OPOUTAM Pa3HbIX
panuycoB R1 u Rz (R2 > R1). Onpenenure 1) oTHOIICHHE KHHETHYECKOW SHEPTUH BTOPOTO CIyTHUKA K
MEPBOMY, 2) KaK 3aBUCST OT paanyca opOUTHI MOTCHUNAIbHAS U MOJIHAsI SHEPTUsl CITyTHUKOB (TI0-
cTpoiite rpadukn).

29. Haiigure cuy, ¢ kotopoii Bl nputsaruBaerech kK 3emiie. K Jlyne. K Comniry.
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30. Ha kakyio BBICOTY MOJHUMETCS CHAPSJI, €CIIM €My COOOIIMIM BEPTHKAIBLHO BBEPX MEPBYIO KOC-
MHYECKYIO CKOPOCTh Ha MOJtoce 3eMin?

31. Omnpenenute, BO CKOJBKO pa3 Macca IIaHeThl Mapc MEHbIIIe Macchl 3eMITH, €CII U3BECTHO, UTO
cnytHuK Mapca ®oboc obparmraercss BOKpyT Hero mo opoute pammyca 9400 km ¢ mepuogom 7 9 39
MUH.

2—s1 koutpoJbHas (ITP-2.2):

1. B cocyx 3anmBaercst Boma co ckopocteio 0,5 n/c. IlpeneOperast BS3KOCTBIO BOJBI, OTPEACTUTE THA-
METp OTBEPCTHS B COCY/IE, TPU KOTOPOM BOJIa MOJICPKUBAIACh ObI B HEM Ha IMOCTOSTHHOM ypoBHE h =
20 cm.

. Cocyn B Bune momycdepst paguycom R = 10 cm 1o kpaeB HanoiHeH Bojoi. Ha gre cocyna mmeercs
OTBEPCTHE TUIONIAIBIO MONEPEYHOro ceuenus S = 4 Mm% Onpeseaute BpeMs, 3a KOTOPOE YEPE3 ITO
OTBEPCTHUE BBUTBETCS CTOJIBKO BOJIBI, YTOOBI €€ YPOBEHb B COCY i€ MIOHU3MIICS HA 5 CM.

3. B mmpokom cocy/ie, HAMOJHEHHOM TJIHIEPHHOM (INIOTHOCTE p = 1,26 r/cM®) nuHaMMYecKas BI3KOCTh
n = 1,48 Tla-c), magaer cBMHLOBLIH mapuk (m1otHocts p = 11,3 r/cm®). Cunrad, uto npu uucne Peii-
Honbaca Re < 0,5 Bemmonasiercst 3akoH Ctokca (TIpu BEIYHCICHUH Re B KauecTBe XapakTEPHOTO pas-
Mepa OepeTcst TuaMeTp IIaphKa), OpPeAeTUTe MPeIeNbHbIN TUaMeTp mapuKa.

4. B GOKOBYIO OBEPXHOCTh COCY/Ia BCTABJICH FOPU30OHTATIBHBIN KAMWUIAP C BHYTPEHHUM AuameTpom d =
2 MM 1 uHOM £ = 1,2 cm. Uepes Kanuusp BHITEKAET KACTOPOBOE Macio (II0THOCTH p = 0,96 r/cm?,
nuHamuueckas Bs3kocTb 1 = 0,99 Ila-c), ypoBeHb KOTOPOTO B COCYJIE MOAJEPKUBACTCS TOCTOSHHBIM
Ha BbicoTe h = 30 cM BbItIe Kamuwuisipa. Onpenenure Bpemsi, KOTOpoe TpeOyeTcst i MPOTEKaHUs de-
pe3 kanmuwisap 10 em® macna.

5. HacocHas craHiust ropojia oAIepKUBAET B BOAOMPOBOAE HA YPOBHE MEPBOTO TaxKa IABJICHUE 5 aTM.
Onpenenure (mpeHeOperas TpEHUEM TIPH TEUSHUH KUAKOCTH) CKOPOCTh CTPYH BOJIBI, BHITEKAIOMIEH 13
KpaHa Ha MepBOM, BTOPOM H TPEThEM dTaKaX, €CIU KPaHBI KaXIOTO IMOCIEAYIOIET0 dTaKa pacroio-
*eHbl Ha 4 M Bhilie. Ha kakoit sTax BoAa 1o BOJIOIIPOBOY yXKe HE TIOJIHUMETCS?

. IIpocTpaHcTBO MEXIY ABYMS MapajuIeIbHBIMU TUIOCKOCTSIMU 3alIOTHEHO JKUAKOCTBIO BSI3KOCTH 1). Of1-
Ha U3 INIOCKOCTEN IBHIKETCS CO CKOPOCTHIO Vo, Apyras nokoutcs. Haiinute pacnpeneneHue cKopocTen
KHUJIKOCTH MEXJIy IUIOCKOCTSIMUA M CHITY BSI3KOCTH, JCHCTBYIONIYIO HA €AWHUILY TUIOIIAAN KaXKIOU U3
IUIOCKOCTEH. PaccTosiHie Mex Ty TocKoCTsMu h.

. Halinure pacripenenenne ckopoctell Ipyu yCTaHOBUBIIEMCS TEUEHUH JKUIAKOCTH MEXY IBYMS IIJIOC-
KOCTSAMH. PaccTosiHre MEKIy TUIOCKOCTSIMHU h, BSI3BKOCTB KHIKOCTH 1. Haiiure pacxo/ )KuAKOCTH Ha
€/IMHUILY ITUPUHBI TIOTOKA, €CIIH Tepena] IAaBIeHUs Ha eIWHUILY JUTUHBI (B HANpPABICHWUH JBIKCHUS
KUIKOCTH) paBeH AP.

8. BHemnwuii paguyc MbUILHOTO Ty3bips R, TonmmuHa crenku h. YeMy paBHO JaBjeHHE BO3yXa BHYTPH
my3eIpsi? B muienke xxunkoctu? JlaBinenne Bo3myxa BHE ITy3bIpst paBHO P.

. Kakyro paboTy npoTHB CHJI IOBEPXHOCTHOTO HATSKEHHS HY)KHO COBEPIIHTH, YTOOBI: a) pa3ouTh cde-
PUYECKYIO KaIlIIo PTYTH pajinyca 3 MM Ha JIB€ OJJUHAKOBBIE KaIUIH; 0) YBEIHYUTH BABOE 00HEM MBLIb-
HOTO My3bIps paguyca 1 cm?

10.OmpenenuTh CKOPOCTh BETpa, €Civ OH oKa3biBaeT nasneHue p = 200 [1a. Betep nyer nepneHauKymsp-
Ho crene. [LnoTtHOCTH Bo3ayxa p = 1,29 kr/m°,

11.Ha mopiieHh TOPU3OHTAIBHO PACIOJIOXKEHHOTO IMIMPUIA TUIOMAABI0 IMONEPEYHOTO CeUSHHS S1 JIeH-
CTBYET IMOCTOSIHHAS TOpu3oHTaNIbHAs cuia F. C kakol CKOPOCTBIO BBITEKAET CTPYsI M3 OTBEPCTHS ILIO-
aabI0 Sz, €CIU TIOTHOCTD XKHUJIKOCTH P M MOPILEHb JBHXKETCS PABHOMEPHO?

12.Cxonbko BpemeHH t1 A sxutesst 3eMiu U 2 17151 KOCMOHABTOB 3alMET Iy TEIECTBHE /10 3BE3/bI U
obpaTHO Ha pakere, JeTsmiee co ckopocThio 0,99 ¢? Paccrostaue 1o 38e3161 — 40 CBETOBBIX JIET.

13.CobOcTBeHHOE BpeMsl )KU3HH MIO—Me30Ha — 2 MKC. OT TOYKM POXKACHHUS 0 TOYKH OTCUéTa B labopa-
TOpPHOU cucteMe MIoOH mposeres 6 kM. C Kakoi CKOPOCTBIO IBUTaJICs MIOOH?

14.Bo CcKOIBKO pa3 U3MEHHUTCS IUIOTHOCTH TeJla IIPH IBIKEHUH CO CKopocThio 0,8 ¢?

15.C enuHunb wionaay moBepxHocTH CoITHIIA €KECEKyHIHO ucmyckaeTcs sueprus W = 74
M]Ix/(M%Ic). Ha ckonbko ymeHbinaercs Macca ConHua 3a rog?

16.HaiiTi CKOpOCTB YaCTHUIIBI, €CIIM €€ KUHETHYECKask JHEPTHsI COCTABIISACT MTOJIOBUHY YHEPTUH MTOKOS.

17.Kocmuueckuit Kopabib ABMKETCS co cKkopocThio V = 0,8c mo Hampasienunto k 3emie. Onpenenure
paccTosHue, MPOMICHHOE UM B CHCTEME OTCUeTa, CBs3anHoM ¢ 3emiieit (cucreme K), 3a to = 0,5 ce-
KyHJI, OTCUUTaHHOE 10 YacaM B KOCMHUYecKoM Kopabue (cucteme K').
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18.0Onpenenure COOCTBEHHYIO UTMHY CTEPIXKHS, €CJIU B JJAOOPATOPHOM CUCTEME ero CKopocTh v=0,6¢ ,
mmHa £ = 1,5 M 1 yroi Mexay HUM U HanpaBjieHueM aprkenus 6 = 30° .

19.0mpenenuTe 3aBUCMMOCTb CKOPOCTH YaCTHIIBI (Macca YacTUIIBI M) OT BPEMEHH, €CITH IBMKEHHE O/1-
HOMEPHOE, CHJia IIOCTOSIHHA U YPaBHEHHE ABWKECHHUS PEIIATUBHCTCKOE.

20. Bo ckonbKo pa3 3aMeIIuTCS X0 BpEMEHH B KOCMHUYECKOM Kopaliie, JIETAIeM CO CKOPOCThIO
240 000xm/c?

21.Bpems >xu3an yacTuipsl | . C Kakoil CKOPOCTHIO OHA TOJDKHA ABUTAThCS, YTOOBI IIPOJIETETH PACCTOS-
nue 1?

22. CKOpOCTH ABYX YacTHIl, 00pa3yrOIIUXCs MPH paciajie HeMOABHKHOTO siipa Macchl M, OTMHAKOBBI IO
BEJIMYMHE U paBHbI [ c. OnpenenuTs MOJHYI0 Maccy, MacCy MOKOSI U KHHETUYIECKYIO SHEPTHIO KK I0H
YaCTHUILIBL.

1. Touka coBepmaer rapMmonuyeckoe koineOanue. [lepuon xonmebanms T=2 c, amrmuutyga A=50mwm,
HauvanbHas (aza [|=0. HaiiTu ckopocTh TOYKU B TOT MOMEHT, KOTJja CMEIIEHUE TOUYKU OT IOJ0KEHUS
paBHOBeCHS X=25 MM.

2. HavanpHas aza rapmonmdeckoro konebanus —1=0. [Ipu cMemeHnn TOUYKH OT MOJOKEHUSI paBHOBE-
cus Ha 2.4 cM CKOpPOCTh TOYKH — 3 cM/C, a TIpU cMmeleHnn Ha 2.8 cM — 2 cm/c. Haiitn ammmutyny A u
niepuof T aToro xonebaHwus.

3. Haiitu BBIpakeHUs UIs1 NOTCHIMALHON, KHHETHYECKOM 1 TIOJTHOM YHEPTUN MaTepHAIbHON TOUKU
Macchl M, CoBepILIArONIEii rapMOHUUECKOe KojieOaHHe 1o 3aKoHy A cos! 1.

4. JlBa OIMHAKOBBIX I'Py3a MacChl M CBsI3aHbI MPY>XKUHON. Kak n3MeHHuTCst 4yacToTa COOCTBEHHBIX KOJIe-
0aHuil CUCTEMBI, €CIIH OJTUH U3 TPY30B 3aKPEIUThH?

5. Ha paxere, B3neraromieli BEpTUKAILHO BBEPX C YCKOPEHHEM a, YCTAHOBJIEHBI MasTHUKOBBIE Yachl. Ka-
KOH MPOMEXYTOK BpeMeHH 11 U3MEpAT 4achl C MOMEHTA CTapTa PAaKeThl 10 MaJCHUS ee Ha 3eMJIto, ec-
7 aBUratTens padoran Bpems T Bo BpeMs OAbeMa pakeThbl, I3MEPEHHOE T10 YacaM Ha 3emiie?

6. IlpexncraBbTe cebe MIAXTy, MPOHU3BIBAIOIIYIO 3éMHOH MIap MO0 OJHOMY M3 ero auameTpoB. Haiitu 3a-
KOH JIBW)KEHUS T€Ja, YIABIIETo B 3Ty LIAXTY, YUUTHIBAsI H3MEHEHHS 3HaUCHUS! YCKOPEHHS CBOOOIHOTO
nasieHus BHyTpH 3eMin. TpeHue o CTeHKH IaxThl U CONPOTUBIICHUE BO3yXa HE yUUTHIBATb.

7. Kak u3aMeHHTCS TIepHoOA MalbIX KoJeOaHU MasTHHKA, MOJBEIICHHOTO BOJIHM3HM MMOBEPXHOCTH 3EMIIH,
€CITM TI0J] MasiTHUKOM B 3emJie clienaHa cepruueckas moocTh paguyca [ = § M, a pacCTOSHUE MEKIY
LEHTPOM IOJIOCTH M TOUKOH nozaseca MasiTHUKa h = 20 M? /InimHa MasTHHKA peHeOpeXMOo Maja 1o
cpaBHenwio ¢ h. Cpenss mioTHOCTL 3eMin | o = 5,5 r/cM®, IIIOTHOCTB TPYHTA Y OBEPXHOCTH 3€MITU
B OKPECTHOCTH MONIOCTH p = 2, 75 r/em. Paguyc 3emmu R = 6400 kwm.

8. PaccMotpers IBMXKEHHE MOe3/a MO ACHCTBUEM CHJIBI TSHKECTH B OTCYTCTBUE TPEHHS U CONPOTHUBIIE-
HHSI BO3/IyXa B THIIOTETHYECKOM TyHHENE AuHOM | = 6400 KM, IPOPHITOM BIOJIb OJHOW U3 XOPJI 3€M-
HOro mapa. BnusiHue oceBoro BpamieHust 3eMiid He yUuThIBaTh. Kak Oy/eT HanpaBieHa JIMHAS OTBeca
B IBIKyIeMcs noesne? Kakoe Bpemst OyoyT MOKa3bIBaTh MassTHUKOBBIE YaChl, yCTAHOBJIEHHBIE HA MO-
€371e, KOraa OH JJOCTUTHET MPOTHBOIOJIOKHOIO KOHLA XOP/bl, €CJIM Ha TIOBEPXHOCTU 3eMJIM OHU LA
TOYHO? 3eMITIO CUUTATh OJTHOPOIHBIM mapoM paamyca R = 6400 km.

9. Camouer jieTacT Ha MOCTOSHHON BBICOTE IO OKPYKHOCTH pajuyca R = 25 KM ¢ MOCTOSIHHOM CKOPO-
cTbio v = 250 M/c. B kabuHe camosneTa ycTaHOBJIEHBI IPY>KUHHbBIE U MasTHUKOBBIE yachl. Kakoe Bpems
rosieta t; MOKaXyT MasTHUKOBBIE YacChl, €CIIM 3TO BpeMsi, U3MEPEHHOE NPYKUHHBIMU YacaMH, PaBHO t
=1 4? Yacsl cuntath naeansHsiMu. Cuity Kopuonuca, BBUy €€ MajloCTH, HE yUNUTHIBATb.

10.HaiiTi nepros cBOOOAHBIX MaJIbIX KOJEOaHUH TPy3HKa Macchl M, YKPEIUIEHHOTO Ha CEpEeANHE TOHKOM
CTpYyHBI AnuHbI L. Maccoii cTpyHbI MOKHO TIpeHeOpeyb; HATSHKEHNUE CTPYHBI IIOCTOSIHHO U paBHO P.

11.HaiiT OTHOIIIEHHE KHHETHYCCKOW SHEPIUU TOYKH, COBEPIIAIOIICH IapMOHUYECKOE KoJleOaHue, K eé
MMOTEHIIMANBHOM SHEPTUH TSI MOMEHTOB, KOT/Ia CMEIIEHUE TOUYKH OT MOJIOKEHUST PAaBHOBECHSI COCTAB-
nser a) x=A/4; 0) x=A/2; B) x=A, rae A — aMIUIUTya.

12.TTosHas sHEprus Tena, COBEpIUIAIIIEro rapMoHnueckoe koiebanne — 30 Mk /Ix, MakcuMmalnbpHast Cuia,
neicrBytomias Ha Teno, 1,5 MmH. Hanrcats ypaBHEeHHE JBHKESHUS DTOTO Tejia, €CIIH MEPHO KojeOaHui
T=2 ¢ u HauanpHas daza 1=0.

13.111apuk, mogBEIICHHBIM HA HUTH AJUHON 2 M, OTKJIOHSIOT Ha yroi 4 rpagyca 1 HaOJII0Jar0T €ro Koje-
O6anns. Haiftu ckopocCTh mapuka mpu MpoxXokKIeHUH UM TIOJIOKEH!s paBHOBecH. [IpoBepuTs momy-
YEHHOE PEIICHNE U3 YPaBHEHUI MEXaHUKH.

14 K npyxwuHne nozaselieH rpy3 maccoit 10 kr. 3Has, 4To npy>KuHa nof BiIusiHUEM cwibl 9,8 H pacTsrusa-
ercs Ha 1,5 cM, HaliTH meprox BEPTUKAIBLHBIX KOJIeOaHNH Tpy3a.

15.K npyxuHe noaBerieH rpy3. MakcuManbHast KHHeTH4ecKas sHeprust koinebanuii — 1 Jhx. AMmuTyna
— 5 cm. Haiiti nepuop xojeGaHui.
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16.Kak u3MeHUTCS TIeproJl BEPTUKAIBHBIX KOJIeOaHNH rpy3a, BUCSIIETO Ha JIBYX OJMHAKOBBIX MPYKUHAX,
€CJIM OT MOCJIEN0BATENFHOIO COETUHEHNS MIPYKUH EPEUTH K MapaseIbHOMY ?

17.MenaHblii mIapyK, NOJBEIICHHBIN K IPYXHHE, COBEPIIACT BEPTUKANbHBIC KoleOanus. Kak n3mMeHuTcs
nepuo KojeOaHuil, eciii BMECTO MEAHOTO IIApPHKa ITOIBECHTh ATFOMHHUEBEIN TaKOTO e paanyca’?

18.K nmpyxuHe mojBelIeHa Yalika BecoB ¢ THpsMH. [Ipu 3ToM nepuon BepTHKaNbHBIX Konebanuit — 0,5
c. [locne Toro xak Ha YalIKy BECOB MOJIOKUIIM ellé J0OaBOUHBIE TUPH, Tepuo Konebanwuii ctan 0,6 c.
Ha cxonpko yumHMIach mpy>kKuHA OT J00aBOYHOTO Tpy3a?

19.Hamucats ypaBHEHHE Pe3yNbTHPYIONIETO KOJIECOaHUsI, TIONYyYaIOIerocs: B Pe3yJIbTaTe CIOKEHUS JBYX
B3aMIMHO TEPICHAUKYISIPHBIX KOJICOaHUH ¢ OJIMHAKOBOM YacToTOM 5 ['Il M ¢ OIMHAKOBOW HAYaIbHOU
¢azoit [1/2. AMmumatynbl konebanuit paBust 0,1 M u 0,05 m.

20.Touka yyacTByeT B IByX KoJeOaHHSX OJMHAKOBOTO MEPUOJIA C OJJMHAKOBHIMHI HAYATBHBIMU (a3aMH.
AMnuTy bl konebanuit paBabl 3 cM U 4 cM.HaliTi aMIimutyay pe3yiabTUPYIOIIEro KojieOanus, eciu
KOJIeOaHHUs COBEPIIAIOTCS: a) B OJIHOM HaIllpaBJeHNUH; 0) BO B3aMMHO MEPICHIUKYIISPHBIX HapaBJie-
HUSX.

21.Touka y4acTBYET B JIByX B3aMMHO IE€PIEHIUKYIIAPHBIX Koebanusax X = 2Sinwt, y = 2cos ot .

HaiiTi TpaekTopuio pe3yIbTUPYIOLIET0 IBUKEHHUS TOUKH.

22.Yepe3 HETOABIKHBIN OJIOK ¢ MOMeHTOM mHeptuH | (puc. 146) u pagmycoM I mepeKuHyTa HATh, K OJ1-
HOMY KOHITy KOTOPOH IOZBEIIEH Ipy3 Maccel M. Jpyroif KOHELl HUTH NPHBsI3aH K NPYy>KUHE C 3aKpel-
JICHHBIM HIDKHUM KOHIIOM. BBIMHCINTE TIeproa KonebaHuii rpy3a, eciu Ko3pPUIUeHT ypyrocTu
OpYXXKUHBI paBeH K, a HUTh HE MOXKET CKOJIB3UTh 110 IOBEPXHOCTH OJIOKA.

23.K mpyxuHe, onrH KOHEI KOTOPOH 3aKpeIlieH, MOBEIIeH Tpy3 Beca P, mexkamuii Ha MOJICTaBKe Tak,
YTO Mpy’KHUHa He pacTaHyTa (puc. 147). bes Tomuka nonacraBka youpaetcs. Haiftu nBrmxeHue rpysa u
MaKCHMallbHOE HaTsDKeHHe mpyKuHbL. Koadduiment sxectkoctu K mpyKuHbI H3BECTEH.

24 HaiiTi 4acTOTY MaJIbIX COOCTBEHHBIX KOJIEOAHU OKOJIO MOJIOKEHHUST YCTOMIUBOTO PABHOBECHS ISt
CHCTEMBI, MOKa3aHHOH Ha puc. 148. Huth HeBecoma u HepacTshKuMa, OJIOKH HEBECOMBI U HE UMEIOT
TPEHUs B OCSIX.

25.Ha nocke nexwut rpy3 Becom P = 1 krc. Jlocka coBepIiraetT rapMOHHYECKOe KoJieOaHNe B BEPTHUKAb-
HOM HarpasiieHu# ¢ nepuonoM T = 1/2 ¢ u ammumatynoit a = 2 cm. OnpeieuTh BeTHINHY CHIIBI J1aB-
nenus F rpysa Ha AOCKYy.

26.C xakoii aMIIUTy 10 A OJKHA K0e0aThesl 10CKa € TPy30M B Ipenblayliel 3aiaue, 4To0bl Ipy3
Hayajl OTCKAKUBATh OT JOCKH?

27.Ha MaccHBHOM YallIKe MPYy>KUHHBIX BECOB JISKUT MaleHbKUH rpy3uk (puc. 149). Macca yamku paBHa
m, Macca rpy3uka npenedpexunmo mana. Ko gHy yamiku nojsenieH rpy3 maccsl M. Best cucrema
HaXoIUTCs B paBHOBeCHH. [Ipy KakoM COOTHOIIEHUH MEXIY MaccaMd M U ra rpy3uK Ha Yallke
HAYHET MOJCKaKUBaTh, €CIIM OBICTPO CHATH rpy3 M?

28.T'opu3oHTaNbHAsS MEMOpPaHa COBEpIIACT CHHYCOUAIbHBIC KOJICOaHUs C KPYTOBOM YaCcTOTOM M aMIUIH-
tynoi A. Ha memOpane nexur MajlieHbKUH rpy3uk. [Ipu xakoM ycinoBuu Ipy3uk OyneT Konebarbest
BMeECTe C MEMOpaHOil ¥ IPH KAKOM OH HAYHET MOJICKAKUBAaTh?

29.Jlocka coBepIiaeT rapMOHHYECKOe KoJiebaHue B TOPU30HTAIBHOM HarpaBlieHHH ¢ riepuojgoM T =5 c.
Jlexaree Ha Hel TEJIO HAYMHAET CKOJIB3UTh, KOTJa aMILUIUTY 1A KOJIeOaHUs JOCTUTAET BETMYUHBI A =
0, 6 M. KakoB k03 pummreHT TpeHus! ITOKOsI K MeXKAY TPY30M U TIOCKOM?

30.Ha yamrky BecoB, MOJIBENICHHYIO Ha MPYXKHHE, MaJaeT ¢ BBICOTHI h TPy3 Macchl m W OCTaeTCsl Ha yalll-
ke (puc. 150), He momNpPHITMBas OTHOCUTENILHO Hee. Yarika HaumHaeT kojedathcs. Koaddumment
XKECTKOCTU NPY>KUHBI K. OnpenennuTs aMIuTy 1y A KosiedaHui (Maccoil yalliky U Npy>KUHBI IO CpaB-
HEHMIO C MacCOH Irpy3a MOXKHO NTpeHeOpeyb).

31.MarepuanpHas ToUKa (HanpuMmep, MapuK Ha MPYKHUHE) MOJ| ICHCTBUEM KBa3uyIpyrou cuibl F = —kx
coBepIIaeT KoyiebaHus BAOJIb Ocu X BOKPYT MOJIOKeHHs paBHOBecHs. [lokazaTe, 4To cpeaHue 1o Bpe-
MEHH 3HAYEHUS] KHHETHYECKON M NOTEHIUAIBHON HEPT Ui NPU TaKUX KOJICOAHUSIX OJMHAKOBHI.

32.Teo MojABEIIEHO Ha MPYKUHE M UMEET COOCTBEHHBIN Tepuo kKoyebanuii 1/2 ¢. Ha teno aeictByer
HarpaBlieHHasl BEPTUKAJIBFHO CHHycOWJalibHas cuia ¢ amrumatynoi F = 100 nuH u HexoTopas cuia
Tpenus. Onpenenuts aMmuTyny Frp cunbl Tperns u ko3 uuuent TpeHus (cuina TpeHus! IpOoropLu-
OHaJIbHAa CKOPOCTH JIBUKEHHS), €CIIM aMIUINTYyAa KOIeOaHuii pHu pe30HaHce A, COCTaBIISIET 5 CM.

33.Cucrema coBeplliaeT BbIHYXJICHHbIC KOJICOAHUS MMOJI JICHCTBHEM BHEUTHEW CHIIbI, H3MEHSIOMICHCS 110
rapMOHHYECKOMy 3akoHy. IlokaszaTe, UTO HpH pe3oHaHCEe NMpPU MPOYMX PABHBIX YCIOBHAX paboTta
BHEIIHEH CHIIBI 32 IeproA OyAEeT MaKCUMaJIbHOM.
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34.0nHOpoIHAS NaNovKa MOJIBEIIeHa 32 00a KOHIIA Ha JIBYX OJIMHAKOBBIX HUTSX JUMHGI L. B cocrosHum
paBHOBecus 00e HUTH napauienbHbl. Halitu mepuoy T Manbix KoyieOaHwmid, BO3HUKAIOIINX TTOCIE He-
KOTOPOTO MOBOPOTA MAJIOUKH BOKPYT BEPTHUKAIBHON OCH, TPOXOJIAIIEH Yepe3 CepeIMHY MaJIOUKH.

35.CrutomHoN OAHOPOTHBIN HCK ¢ paarycoM T = 10 cM KonedaeTcss OKOJIO OCH, MEPIICHIUKYISIPHON K
IJIOCKOCTH JTUCKA ¥ MTPOXOIAIeH yepe3 Kpaii aucka. Kakol aiuHb! / ToKeH ObITh MAaTeMaTHYCCKUI
MasITHUK, IMCIOIIUH TOT K€ TIEPUOJT KOJICOaHH, YTO U JUCK?

36.0Omnpenenute pazHocTh Ga3 Ap kojaeOaHH ABYX TOYEK, JEKAIIUX HA JTyde W JPYT OT APyra Ha paccTo-
sunu AL = 1 M, eciii JyHa BoJIHBL, A = 0,5 M.

37.YpaBHEHHE TUIOCKON BOITHBI, PACHpPOCTPAHSIOIICHCS BJIOJb MOJOKHUTEIBHOTO HAMPABICHUS OCU X,
E(X,t) = A cos(wt — kX + o), Tae §(X,t) — cMerieHre ToYeK cpeibl ¢ KOOPAMHATON X B MOMEHT BpeMe-
HH t; A - aMIUTUTYy1a BOJTHBI, ® - MUKJIMYecKas yactora; K = 2m/A = 27/(VT) = ®/V - BomHOBOE YuCio (A

- ITTMHA BOJIHEI; V - ha30Bast CKOpocTh; T - mepuo KorebaHuii); o — HadaabHas ¢daza KojeOaHui.
38.Tpy0a, anmuna KoTOpoii {=1M, 3amMOTHEHa BO3TyXOM U OTKPBITA C OJTHOTO KOHIA. [IpuHIMAas CKOPOCTh
3ByKka V = 340M/c, onpeaennTe Npy Kakoi HaMMEHBIIEH YacToTe B TpyOe OyAeT BOSHUKATh CTOSAYAs

3BYKOBasl BOJIHA.

39.CkopocTh pacnpocTpaHeHHs IIEKTPOMArHUTHBIX BOJIH B HEKOTOPOi cpene coctasisiet V = 250 Mw/c.
Omnpenenure UIMHY BOJIHBI JIEKTPOMAarHUTHBIX BOJIH B 3TOH Cpejie, €M UX 4acToTa B Bakyyme vo = 1
MI 1.

40./1Ba kaTepa IBHKYTCS HaBcTpedy Apyr Apyry. C mepBoro karepa, IBHKYIIETOCS CO CKOPOCThIO V1 =10
M/C, TIOCBIIAeTCA yIIBTPa3BYKOBOM cUrHAN 9acToToi vi =50 kI, KoTopEIit pactipocTpaHsieTcs B BOJIE.
ITocne oTpakeHHs OT BTOPOro KaTepa CUTHaN MPUHAT NEPBBIM KaTepoM ¢ yactoTord vz =52 kI'n. Ilpu-
HUMas CKOPOCTh PaclpoCTpaHeHUs 3BYKOBBIX KOJIeOaHU B BoJie paBHOH 1,54kM/c, onpenennTe cKo-
POCTh IBMXKEHHSI BTOPOTO Karepa.

HpOMe)KYTO‘-IHaﬂ arrecraqusa I10 JUCHUIIIIMHC «MexaHuKay IIPOBOAUTCA B KOHIIEC 1-ro ce-
MCCTpa B BUJC 3K3aMCHA. Ha sx3amene CTYACHTY Mpeajiaractcsa OTBETUTh Ha TeOpeTI/I‘leCKI/Iﬁ BO-
IIpoC U pCIIUTH 3a1avy. Hinxe MPUBCACH CIIMCOK 3K3aMCHAIIMOHHBIX BOIIPOCOB.

Hepeqenb IK3AaMCHAIITMOHHBIX BOIIPOCOB:

— IlpoctpanctBo u Bpems. Tpaekropus, nepeMenieHre, CKOpocTb, YCKOpeHUe, JinHa MyTH. CUCTEMBI
KoopauHat. PaznoxeHue panuyc-BeKTOpa, CKOPOCTH U YCKOPEHHS 10 0a3ucy JIEKapTOBOW CHCTEMBI
KOOpAWHAT. ETUHUIIBI U3MEPEHUSI.

—  Cucremsl otcuéra. [IpeobpazoBanus [ammnes. PaBHOyCKOpeHHOE MOCTymatenbHoe aBrkenne. Ku-
HEMaTHYECKHE YPaBHEHHSI PABHOYCKOPEHHOTO IBHKEHMSL.

—  KpuBonuHeliHOE ABMKEHUE U IBHKEHHE MO OKPYKHOCTH. HopManbHOE M TaHTe€HIIMAIBHOE yCKOpe-
Hue. Paguyc KpUBU3HBI TPaeKTOPUU

—  Ilepssrii 3akoH HetoToHa. MHEepaneHele cucTeMbI oTcueTa. [IpHHINIT OTHOCHTENBHOCTH.

—  Macca Tena, cuna, umnyibc Tena. Bropoii 3akoH Hetotona. Tpetuit 3akoH HeroToHa.

—  Bupas!l B3auMogeiictBuil B npupoze. Buapl cun B MexaHuke. YTNpyrue Cuiibl, cUiabl TpeHus. Cuisl
HOPMAJIHHOTO JIaBJICHHUS.

—  llentp macc. YpaBHeHHs IBHKCHHS [IEHTPaA Macc. 3aKOH COXPaHEHHs NMITYJIbCa.

—  MomeHT cuibl 1 MOMEHT uMityibca. MomeHnT unepuuu. Teopema IlITelinepa.

—  YpaBHEHHs BpaIIaTeIbHOTO ABIKEHHUS TBEPJIOTO Teia. 3aKOH COXPAaHEHHS] MOMEHTA UMITYJIbCa.

— Pabota cuinel. MomuoCcTs. KuHeTHUIECKas YHEPTHS MEXaHMIECKOW CHCTEMBI.

—  KoHcepBarusHble cuibl. [loTennmansHas sueprus. [IpumMepsl.

—  3aKoH coxpaHeHHs MeXaHW4ecKou s3Heprun. Teopema 00 N3MEHEHNH MEXaHUYECKOI SHEPTUH.

—  Llenrpansusie cuibl. [lapHbIe B3anMoecTBUs. 3aKOHBI COXPaHEHHS.

— 3akoH BceMHpHOro TsAroTeHus. lloTeHrnman momnst TaroTeHus. 3amada aByXx Ten. [lepBas m BTOpas
KOCMHMYECKHE CKOPOCTH.

— JlaBnenme u ruapocratuka. 3akoH [lackans. 3akon Apxumena.
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I'unponuHaMuka naeasbHON KUAKOCTH. JIMHUM U TpyOKH TOKa. YpaBHEHHE HEPa3pbIBHOCTH. Y PaB-
HeHue Ditnepa. YpaBHeHnne bepryim.

Bst3kocTs. PexynMbl TeueHUS JKUAKOCTEN.

Mupogsie muauH. [Ipeodpazosanus Jloperma. CokpareHue IIMHBL 3aMenieHue BpeMenn. Cioxe-
HUE CKOPOCTEH B CNIELUAIBHOMN TEOPUU OTHOCHUTEIBHOCTH.

Yeteipéxmepubie BeKTOphL. [IpocTpancTBo—Bpems. MuaTepBan. Busbl unTepBanoB. [[puuyuHHOCTS.
PenstuBuCcTCKYE BBIpaXXEHNA U1 UMITYJIbCA U SHEPTHU. B3aMOCBSI3b MacChl M SHEPTHH.

3akoH ['yka. DHeprust ynpyro e opMHUpOBaHHOTO CTEPKHSL.

Iapmonnueckue KonebaHus U UX XapaKTePUCTUKU. DHEPTUsl TApMOHUYECKUX KOJeOaHuii.

Mausie konebanus. MaTeMaTHUECKUi U PU3MUECKUIH MasiTHUKH.

3aryxatomue KoneOaHus 1 UX XapaKTePUCTHKH.

Brinyxaennsie konebanus. Pesonanc.

Croxxenue konebaHuii omHOTO HampasieHus. buenust.

CroxeHue B3aMMHO-TIEPIICHANKYIIPHBIX KOJeOaHHH.

Bonnosoii nponecc. [IpuHnun cynepno3uiun. Y paBHEHHE IIOCKOM TapMOHHYECKOH Oerymiel BoJ-
HBI.

BonnoBoe ypaBuenue. Dddekr Jomnepa B akycTUke.

®da30Bas U IpyNIoBasi CKOPOCTH BOJHBI.

10. PecypcHoe oGecnieueHue

e IlepeueHb OCHOBHOW U JONOJHUTEIBHON Y4eOHOM JIUTEPATyPbI
OcHnosnas yueonasa numepamypa
CuByxun J[.B. O6muii kypc ¢puzuku : YuebHnoe nocobue uist By3oB B 5 1. T.1 : Mexanuxka /
. B. CuByxwuH. - 6-¢ u3n.,crep. - Mocksa : @usmariur, 2017. - 560c. : wi. - ISBN 978-5-
9221-1512-4
Kysnenos, CU.®Ou3nka: Mexannka. MexaHudeckne KoJIeOaHHWSI W BOJIHBL. MoOJEKyJsipHAs
¢uzuka. Tepmogunamuka : yued. nocodue / C.U. Ky3nenon. — 4-e u3a., Ucnp. U J0M. —
Mocksa : By3oBckmii yueOnunk: UHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3
(By3oBckuit yuebnuk) ; ISBN 978-5-16-006894-7 (MH®PA-M). - TekcT : 2neKTpOHHBIH. //
OBC "Znanium.com". - URL: https://znanium.com/catalog/document?1d=149547 (nara 06-
pamenust: 08.04.2020). Pexxum noctymna: orpaHU4eHHBIN 10 JIOTUHY U ITapOJTo
Xaitkun C.D. ®usndeckne OCHOBBI MeXaHUKH : YueOHoe mocobme / C.D. XaiikuH. - 3-¢
u3a.,crep. - CII6. : Jlansb, 2008. - 768c¢. : . - (YueOHuku /i By30B. CriennaibHas JuTepa-
Typa). - [Ipeam.ykas.:c.747. - ISBN 978-5-8114-0895-5.
Jononnumensnasn yuedbnan numepamypa
®usuka. [Ipaktukym : yue6. mocobue / I'.B. Bpybnesckas, 1.A. ['onuapenko, A.B. Unbro-
HIOHOK [u Ap.] . — Munck : HoBoe 3nanue; Mocksa : UHOPA-M, 2012. — 286 c.: un. —
(Bwicmiee obpaszoBanue). - ISBN 978-985-475-487-1 (Hosoe 3nanme);, ISBN 978-5-16-
005340-0 (MH®PA-M). - Tekct : snektponHbid. // 3BC "Znanium.com". - URL:
https://znanium.com/catalog/document?id=264668 (mata oOpamenus: 08.04.2020). Pexum
JOCTYTA: OrPAaHUYEHHBIH 110 JIOTHHY M MapOJTI0
Eu, ®.A. JlabopaTtopHble paboThl o obmieii dusuke: Mexanuka / ®. A. Eu, A. A. Macnu-
KoB. - @unman "[IporBuno". Kadenpa MmaTeMaTuku M ecTeCTBEHHBIX Hayk. - Mocksa: IIpo-
metei, 2012. - 67c¢.: ui.
Eu ®.A., Maciukos A.A. JlaGopatopHble paGoThl 1o obmiei pusnke. MexaHuka : djek-
TpoHHOE MeToanueckoe nmocodue / M.A. Eu, A.A. Macaukos. — [Ipotsuno, 2017. — 67 c. -
Texcr : anexTpoHHbI. // Beb-cailt punmnana « IpoTBHHO» TOCYAapCTBEHHOTO YHUBEPCUTETA
«Jlyona». — URL: http://uni-protvino.ru/enter ump.html. Pexxum noctymna orpaHHYeHHBIH, 11O
JIOTHHY U MapOJIIO.
Hponos U.E. 3agaun mo obmeii ¢usnke : YueObnoe nmocooue / U. E. Uponos. - 15-e 3.,
crep. - CII6. : Jlanb, 2018. - 416¢. : nin. - (YueOnuku a1 By3oB. CrienuaibHas TUTepaTypa).
- ISBN 978-5-8114-0319-6.
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e [llepuoanyeckue M31aHuA
Bectauk MockoBckoro yauBepcutera. Cepus 3. dusuka. ACTpOHOMHUSI: HAYUHBIA KypHAT /
Yupeaurens: MI'Y um. M.B. JlomoHocoBa; ri. pea. a.¢.- m.H., mpod. Ceicoe H.H. — M.
OI'bOY BO MI'Y um. M.B. JlomonocoBa. — XKypHai BeIxoauT 6 pa3 B roj. — XKypHai ocHo-
BaH B 1946 roxy. - ISSN 0579-9392. — Tekcrt : anekrpoHHbIid. [lomHBIE 27IEKTPOHHBIE BEPCHU

cTaTedl >KypHaia IOCTYmHBI 1o moanucke B bJl mepuommueckux usnanuii «East Viewy:
https://dlib.eastview.com/browse/publication/9085/udb/890

XKypHan skcriepuMeHTaNbHOM M Teopernyeckor ¢usuku: / Yupeaurens: PAH, UuctutyT
¢dusnveckux npodiaem uMm. I1.JI. Kamumer PAH; . pen. akan. Aaapees A.®. - M.: ®I'BY
«Poccuiickas akanemus Hayk». — JKypHan Bbixoaut 1pa3 B mec. - OcHoBan B 1931 roay. -
ISSN 0044-4510. — TekcT : 3nekTpoHHBIA. [10HBIE TEKCTHI CTaTeH KypHAaJla JOCTYITHBI 110
MOJNNMCKe Ha  caiite  Hay4yHoil  anekTpoHHOH  Ombmmorexku  «eLIBRARY.RUx:
https://www.elibrary.ru/title_about.asp?id=8682

BectHrk MOCKOBCKOTO TOCyAapcTBeHHOro obiactHoro yHuBepcurera. Cepus: Qusmka-
MaTeMaTHhKa: Hay4YHBIN KypHai / YdpeauTenab: MOCKOBCKHN TOCYAapCTBEHHBIA 00JaCTHOM
yHuBepcureT; 1. pel. byraes A.C. — M.:MI'OV. — Xypnan Beixoaur 6 pa3 B rol. - OcHOBaH
B 1998 romy - ISSN 2310-7251. — Tekct : anekTpoHHbIN. — [loJHBIE ANEKTPOHHBIE BEPCHH
cTaTeil KypHayia JOCTYITHBI Ha caliTe HaydHOU ekTpoHHOU Onbmmorekn «eLIBRARY .RUy:
https://elibrary.ru/title_about.asp?id=25657

Bectauk MockoBckoro ynusepcuteta. Cepust 1. Matemaruka. MexaHuKa: Hay4uHbIH KypHal
/ Yupenutens: MI'Y um. M.B. JlomonocoBa; ri. pen. Uybapukos B.H. — M.: ®T'bOY BO
MI'YV um. M.B. JlomonocoBa — XypHas BeixoauT 6 pa3 B roa. - OcHoBan B 1946 rony. -
ISSN 0579-9368. — TekcT : anekTpoHHbINA. [loyHBIE AMEKTPOHHBIE BEPCUU CTATEl KypHala
nocTymHbl 1o  moamwcke B b/l mepuommueckmx — m3mammii  «East  View»:
https://dlib.eastview.com/browse/publication/9045/udb/890

e TIlepeuenn pecypcoB HH(GOPMALHOHHO-TETEKOMMYHHKANIMOHHOI ceTH «AHTEepHET»
Dnexmponno-oudauomeynvle cucmemot U 6a3vl OAHHHIX

OBC «Znanium.comy: http://znanium.com/

OBC «Jlanby: https://e.lanbook.com/

OBC «lOpaiit»: https://biblio-online.ru/

OBC «YHuBepcuteTckas oubnuorteka onnaiiny: http://biblioclub.ru/

Hayunas snexrponnas 6udiaunoreka (PYHOB) «eLIBRARY .RUx: http://elibrary.ru

HanumonanesHnast snextponnas 6ubnmuoreka (HOB): http://mH36.pd/

ba3bl qaHHBIX poccuiickux xKypHanoB kommanun «East Viewy: https://dlib.eastview.com/

Hayunwsie nouckosvie cucmemul
Math-Net.Ru - coBpemenHas HH(MOpPMAIIMOHHASI CHCTEMA, TIPEJOCTABIISIONIAS POCCHUCKIM U
3apyOeKHbIM MaTeMaTHKaM Pa3JIMYHbIC BO3MOKHOCTH TIOMCKAa MH(OpMAIIUU O MaTeMaTH4e-
ckoi sxu3nu B Poccun — http://www.mathnet.ru/
Google Scholar - mouckoBasi cuctema 1Mo Hay4HOU JUTEpaType. BKIIOYaeT cTaThl KPYIMHBIX
HAyYHBIX U3/1aTEJIbCTB, aPXUBBI IPEIPUHTOB, MyOIUKAIMH HA CAHTaX YHUBEPCUTETOB, HAY Y-
HBIX OOIIECTB U IPYruX Hay4dyHbIX opranu3anuii https://scholar.google.ru/
SciGuide - HaBuratop mo 3apyOe:KHBIM HAyYHBIM 3JIEKTPOHHBIM PECypcaM OTKPBITOTO JI0-
cryna. http://www.prometeus.nsc.ru/sciguide/page0601.ssi
ArXiv.org - Hay4HO-TIOMCKOBasi CHCTEMa, CICIUATU3UPYETCS B OOJACTAX: KOMIBIOTEPHBIX
HayK, acTpodusuku, Gpu3nKu, MaTeMaTUKU, KBAaHTOBOM Ouosoruu. http://arxiv.org/
WorldWideScience.org - rnobanbpHas HayyHas TIOMCKOBasi CUCTEMa, KOTOpasi OCYIIECTBIISET
MOUCK WH(OPMAIHH TI0 HAIIMOHAIBHBIM U MEKIYHAPOIHBIM HAyYHBIM 0a3aM JaHHBIX U MTOP-
tayam. http://worldwidescience.org/

Ilpogpeccuonanvusie pecypcot cemu «Humepnemy
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https://dlib.eastview.com/browse/publication/9085/udb/890
http://elibrary.ru/title_about.asp?id=8682
http://mgou.ru/
http://mgou.ru/
https://portal.issn.org/resource/issn/2310-7251
http://vestnik.math.msu.su/ru/editors/chubarikov
http://znanium.com/
https://e.lanbook.com/
https://biblio-online.ru/
http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://www.mathnet.ru/
http://www.mathnet.ru/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://arxiv.org/
http://arxiv.org/
http://worldwidescience.org/
http://worldwidescience.org/

1. denepanwpHas nHpopmanmonHas cucreMa «EnnHOE OKHO J0cTyna K WH(OOPMAIMOHHBIM pe-
cypcam»: http://window.edu.ru/

Oo6pasoBarenbHbIi MaTeMaTHUeckuii caiit EXPonenta.ru  http://exponenta.ru/

3. Marematuueckuii caidt Math.ru http://math.ru/lib/

N

e Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl

JleKunMOHHBIE ¥ MPAKTHYECKUE 3aHATHS CO CTYJCHTAMH HMPOBOIATCSA B CTaHAAPTHO 00OpyHOBaH-
HBIX aynuropusx duinana, UMEIONIMX Bce HEOOXOAUMBIE CPEICTBA sl IPOBEICHUs 3aHsThit. [y mpo-
BEJ/ICHHS YHCIICHHBIX PAacYETOB MPHU BBIMOJIHEHHU CAMOCTOSTEIBHBIX pabOT CTYACHTaM MPEIOCTaBISICTCS
BO3MOKHOCTH Pa0OTHI B KOMITBIOTEPHBIX KJIacCaX HA MEPCOHATBHBIX KOMITBIOTEPAX C HCHOIB30BAHUEM
CTaHJAPTHOTO MPOrpaMMHOr0 obecreueHus. /ucuuruinHa obecredyeHa HeOOXOJUMBIM IPOTPAMMHBIM
obecrieyeHuEeM, KOTOpOe HAaxXOAMTCS B cBOOOmHOM joctyme (mporpammbl Open office, Scilab, nemo-
Bepcus POMforWIN).

11. SI3bIk npenogaBaHus
Pycckuit
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