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YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
OO6mas gu3nka: MexaHuka
Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKHU: KommnbloTepHbIe TEXHOIOTUH U BBIYNCIUTEIbHAS TEXHUKA

Kypc:
KBaJIU(PUKALMSA:

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadenpa oomeit Gu3nku

1

Oakanasp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy coctaBuiu:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOIEHT
3.B. IpyT, a-p puz.-mar. Hayk, npodeccop, mpodeccop
B.C. Bynbirun, kanj. ¢us.-mar. Hayk, JOLEHT, podeccop

K.M. KpbiMckuii, kKaHa1. ¢u3.-MaT. HayK, JIOICHT, JIOIICHT

B.A. OBuMHKUH, KaH[I. TEXH. HAyK, IOIEHT, TOICHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT
H.A. Kupuuenko, 1-p ¢u3.-mat. Hayk, mpodeccop, mpodeccop

[Iporpamma obcyxneHa Ha 3acefanuu kadenpsl oomei guznku 20.06.2023



AHHOTANMA
11 OCBOEHHMSI JaHHOW JUCUMIUIMHBI OOydaromMics AOJDKHA 00janarh 3HAHUSIMH M YMEHUSMHU B 00bEMeE
Kypca (pU3MKU U MaTeMaTHKU CPEIHEH IIKOJIbI, 8 UMEHHO:
*  3HaTb OCHOBHBbIC (M3MYECKUE MOHATHSA, UCIOIb3yeMble B MEXaHHUKE (CKOPOCThb, YCKO-pEHHE, CHIIa,
UMITYJIbC, paboTa, SHEPTUs U T.I1.)
* MMeTh IpeACTaBIeHUE 00 OCHOBHBIX 3aKOHAX MEXaHUKH (OCHOBBI KWHEMATHKH, 3aKOHbI HbI0TOHA, 3aKOHBI
COXpaHEHHUs UMILYJIbCA U SHEPIUH, 3aKOH TATOTEHMS) M YMETh UX IPUMEHATH JUIsl peILeHHs 3a1au.
* 3HATh M YMETh HOJIb30BaThCsI 0A30BBIM MAaTEMaTH4YECKUM HMHCTPYMEHTAPHEM HpPHU PEIIeHUH (PU3NIeCcKuX
3a[a4: BIaJeTh CUMBOJIBHBIM SI3BIKOM aireOpsl, MpuéMaMu MpeoOpa3oBaHuil U MPUMEHEHUS UX AJISl PeIeHUs
yYpaBHEHUH (CHUCTEM ypaBHEHHI); 3HaTh OCHOBHbIE TPUTOHOMETPHUYECKHE MOHATHS M TOXIECTBA; BIaJCTh
reOMETPHUUECKUMU METOAaMH (B TOM YHCIIE, HABBIKAMH PEIICHUS [UIAHUMETPUYECKUX U CTEPEOMETPHYE-CKIX
3a7a4, BBIYMCIEHHE OOBEMOB M IUIOUIAJEH OCHOBHBIX T'€OMETPUYECKHX Tell, yMEeThb IPOBOAUTH
TreOMETPUYECKHE MOCTPOCHHUS); 3HaTh OCHOBBI BEKTOPHOW anreOpsl M YMETh NPHUMEHSATH BEKTOPHI IS
pemieHnss (U3MYECKUX M TEOMETPUYECKHMX 3a/ad; HMMETh MpPEeACTaBICHHE 00 OCHOBHBIX MOHATHAX
IuQQepeHIMaTbHOTO U MHTETPAITbHO-TO UCUUCIICHUSI.
* HMMETh HaBBIKU YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BEIUMCICHUI

1. leau u 3apauu

Meap AUCUMNIMHBI

OcBoeHue cTyaeHTaMH 0a30BBIX 3HAHWH B 00JACTH MEXaHWMKH U JaJIbHEHIIEro M3y4eHUs IPYrux
pasnenoB GU3NKU U yITyOIeHHOTo n3y4eHus (pyHJaMEeHTaIbHbIX OCHOB MEXaHUKH.

3anauu QUCHUNIHHBI
- opmupoBanue y oOyuaronmxcs 0a30BbIX 3HAHUI B 001aCTH MEXaHUKH

- (opMHpOBaHHE YMEHHH U HaBBIKOB NPUMEHATh H3YyYCHHBIE TEOPETUYECKHE 3aKOHbI U
MaTeMaTH4YeCKUe HHCTPYMEHTHI [UIS PELICHHUS Pa3InYHbIX (PU3NYECKUX 3a7ad

- ¢opmupoBaHre O0OMEPUINICCKON KyIBTYPBl: YMEHHS BBIJCISATh CYIIECTBEHHbIC (U3NYCCKUE
SBJICHUS M TIpeHeOperath HeCYNIeCTBEHHBIMU; YMEHHS HPOBOIUTH OLEHKH (PH3MYECCKHX BEIHYMH;
YMEHHUS CTPOUTH MPOCTEHIIINE TEOPETUUECKUE MOJISITH, ONMCHIBAIOLINE (PU3HUECKHE TTPOLIECCh

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

YK-1 CriocoGeH ocymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CHHTE3 HH(OopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTY4YCHHBIC B HaMe4JaTh MyTH €€ PeIICHHUs

obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHble |0071acTh (cdepe) npodecCHOoHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IPOrpaMMHBIE CPEACTBA [IPU PEIICHUHN 331a4  |MaTeMaTHYeCKHe METOAbl M NPUKIATHOE IPOTrpaMMHOE
npodeccuoHaIbHON IesTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  HAay4yHbIX  33ja4 B
TpeboBaHKa HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH




OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKJIAJHBIX 3349

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAy4YHO-TEXHUYECKOU
u (WiM) TexHoJOorMueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHI C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPaHECHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

pemieHuss 3ajad  UCXoAs U3

3HATh:
- (hyHAaMEHTaIbHBIE 3aKOHBI U TIOHATHS MEXaHUKH, a TAKXKe TPAHULIBI UX IPUMEHUMOCTH;
- OCHOBBI KHHEMAaTHKH: PaJlyC-BEKTOP, CKOPOCTh, TAHTCHIIMAJIbHOE U HOPMAJIBHOE YCKOPEHHE, PaiuycC
KPUBU3HBI TPACKTOPUY;
- 3aKOHBI HbIOTOHA B MHEPIUAIBHBIX U HEMHEPLUAIBHBIX CUCTEMAX OTCUETa;
- 3aKOHBI COXPAHEHUs UMIIYJIbCa, SHEPIUU, MOMEHTA UMITYJIbCa;
- 3aKOHBI IBWKEHHMS TeJl B TI0JIe TsiroteHus (3akoHbl Kerutepa);
- 3aKOHbl BpAILATENIbHOIO JABMKEHMS TBEPAOIO Tejla BOKPYI HEMOIBMKHOM OCH U IIPU ILIOCKOM
JBYOKCHUH;
- OCHOBBI MPUOIIKEHHON TEOPUU THPOCKOIIOB;
- OCHOBHBIC IOHSATHS TEOPUH KOJEOAHWi: YpaBHEHHWE TapMOHMYECKHX KOJeOaHUIl M ero peuieHue,
3aTyxaHue, TOOPOTHOCTh KOJIeOATEIbHOW CUCTEMBI,
- 0a30BbIE MOHATHS TEOPUH YIPYTOCTH U THIPOANHAMUKHY;
- OCHOBBI CIIELIMAJIbHOI TEOPHH OTHOCUTEIBHOCTH :0CHOBHBIE OCTYATHI, peodpa3oBanus JlopeHua u
UX CJIEICTBHSI, BEIPKEHUS ISl UMITYJIbCA U SHEPTUH PEIIITUBUCTCKUX YaCTHII.

YMETh!
- IPUMEHATH U3yUeHHBIE 001IMe (PN3NUECKUE 3aKOHBI JJIS pEIICHNs] KOHKPETHBIX 3a/1a4 MEXaHUKH;
- 3alMChIBaTh W pellaTb YPAaBHEHUS ABMKEHHUSI YaCTHIBI M CUCTEMbl YacCTHL, B TOM YHUCIIE MpH
PEaKTUBHOM JIBUKEHUY;
- IPUMEHSTHh 3aKOHBI COXPAHEHMS JAJISl PEelIeHHs 3ajad O AMHAMUKE YacTUIbI, CUCTEMBbl YacTULl WUJIH
TBEPIBIX TEJI;
- IPUMEHSTH 3aKOHbI COXPAHEHHUS MPU UCCIICAOBAHUM YIIPYTUX W HEYNPYTHUX CTOJIKHOBEHHH 4acTHIl, B
TOM YHCJIE PEIATUBUCTCKUX;
- paccYUTHIBATH TapaMeTpPhl OPOUT NPHU ABMKEHUM B MIOJIE TATOTEHUS ISl 3a/1a4H IBYX TeJ;
- IPUMEHSATh 3aKOHbl MEXaHUKH B Pa3IMYHbIX CUCTEMAaX OTCUYETA, B TOM YHCJIE HEMHEPLUAIbHBIX;
- paccunThIBaTH MOMEHTBHl HWHEPLUUH CHMMETPUYHBIX TBEPABIX TEN M MPUMEHSATh K HHUM 3aKOHBI
BpAaILATEIbHOIO IBUKECHUS;
- paccUMTHIBATh NEPUOABI KoJeOaHUH Pa3TUUHbIX MEXaHUUYECKUX CUCTEM C OJHOM CTENEHBIO CBOOOIBL,
B TOM YHCIIE 71 KoeOaHus TBEPIABIX TeEl;
- aHaJM3UPOBaTh (HYU3UYECKUE 3a7a4H, BBIICISISI CYLIECTBEHHBIC U HECYILIECTBEHHBIC ACIICKTHI SIBJICHU,
U Ha OCHOBE MNPOBEIAEHHOIO aHAIN3a CTPOUTH YNPOIIEHHBIE TEOPETUYECKUE MOAETH (PU3NIECKUX
SIBIICHU;
- IpPUMEHSTh pPa3JIM4YHble MaTeMaTU4eCKUe HHCTPYMEHTHI
c(hOpMyYIIUPOBAaHHBIX (PU3UUECKUX 3aKOHOB , U IPOBOJUTH HEOOXOIMMbIC aHATTUTHYECKUE U YHUCIICHHBIC
pacy€Thl.

BJIaJIETh:

- OCHOBHBIMH METOJaMU PCHICHUA 3a/1a4 MCXaHUKH,
- OCHOBHBIMH MAaTCMAaTUYCCKUMU UHCTPYMCHTAMHU, XapPAKTCPHBIMUA JJI 3a1a9 MCXaHUKHU.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OCHOBBI KUHEMAaTHKH 2 2 4
2 Jnnamuyka yactupbl. 3akoHbl HproTOHA 2 2 4
3 JluHaMuKa CHUCTEM YacTHULl. 3aKOHBI 4 4 4
COXpaHEHUs
4 MoMeHT uMIynbca MaTepUATBHON TOUKH 2 2 4
5 3axons! Kemepa. Tsarorenue 2 2 4
6 Bpamenue TBEpaoro Tena 4 4 4
7 HewnHeprunanbHbIe CHCTEMBI OTCUETA 2 2 4
8 Mexanuyeckue KosieOaHus U BOJHBI 4 4 4
9 DNeMEeHTBI TEOPUU YIIPYTOCTH 2 2 4
10 |DnemMeHTbI THAPOAMHAMUKI 2 2 4
1 OcHOBBI CreuanbHON TEOpUH 4 4 5
OTHOCHUTEIBHOCTH
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)
1. OCHOBBI KHUHEMAaTUKH

Kunemaruka marepuanbHoil Touku. MarepuanpHas Touka. CucTeMbl OTCUETa U CUCTEMbI KOOPAMHAT
(mexaproBa, mnonsipHasi, cepuueckas). Pagmyc-Bextop. Buasl awxkenus. JIuHeliHble U yIIIOBBIC
CKOPOCTH M YCKOpeHHs. DopMyibl Uil HOPMaJIbHOTO, TAaHTCHLMAJIBHOIO M IIOJIHOTO YCKOPEHUH
TOYKHU. TpaeKkTopHs IBMKEHUS, painyc KPUBU3HBI TPACKTOPHH.

2. lunamuka yactuibl. 3akoHbI HhtoTOHA

JluHamuKa MaTepualbHOM TOYKH. 3aJaHh€ COCTOSIHMSI YacTHIBI B KJIACCHYECKOM MEXaHHKe.
OcHoBHas 3ajaua auHamuku. llepBerii 3akon HproToHa. MHepruanbHble W HEWHEPIHAILHBIC
cucreMbl orcuéra. Macca uwactunpl. MHepTHass W rpaBHTAllMOHHAss Macchl. VIMIynbC YaCTHLBL
[Ipumepsl  B3aUMOJEHCTBUI,  ONWCHIBAIOIIWE  WHIWBUIyalbHBIE  CBOWCTBA Ccmi  (cuia
IPaBUTAIIMOHHOTO TPUTHKEHUS, YIpyras cuia, CHJIBI TPEHUS M COMPOTHBIECHHA U Tp.). Bropoit
3akoH Hbl0TOHA KaK ypaBHEHUE NBM>KEHUS. PoJib HauanbHbIX ycioBuid. Tpetuit 3akoH HeroToHa.

3. I[I/IHaMI/IKa CHUCTCM 4YaCTHII. 3aKOHEI COXpaHCHUA



3aKOH COXpaHEHHsS UMIyJbca. JIBIDKEHHE Tell ¢ MEepeMEHHOHM Maccod. YpaBHEHHE MemepcKoro.
PeaxtuBHoe nBmwxkenue. Gopmyna [ronkockoro. Padora cunbl. MomHocts. KuneTnueckas sHeprus
gactuupsl. [lonstie cunoBoro noisi. KoHcepBaTuBHBIE U HEKOHCEPBaTUBHBIE CHIlbl. [loTeHIManbHas
sHeprud. [loreHnman momnsi. 3akOH COXpaHEHHsI DHEPTrUM B MeXaHHKe. /IMHAMHKa CHUCTEM YacCTHIl
(MarepuanbHBIX Touek). LleHTp mHeprmu cuctembl dactull (1ieHTp Macc). CKOpOCTh M YCKOPEHHUE
IEHTPa WHEPIUU CHUCTEMbI YACTHII. 3aKOH JBIKCHHS IIeHTpa uHepuud. CHcTeMa IeHTpa WHEPIHU
(ueHTpa Macc). JIBHKEHHE CHUCTEMbl M3 JBYX B3aWMOJCHCTBYIOIIMX dYacTUIl (3a7ada ABYX Te).
[MpuBenénnas macca. COOTHONIICHHUE MEXTY KHHETUYECKUMH DHEPTHUSIMH B Pa3JIMYHBIX CHCTEMax
orcuéra. Teopema Kéuura. Buyrpennss sueprus. O0mepu3ndeckuii 3aKOH COXPaHEHUsI SHEPTUU.
AHaNM3 CTONTKHOBEHUS JBYX YACTHII JUI a0CONIOTHO YIPYToro U Heynpyroro yaapos. [locrpoenue n
HCIOJIb30BaHUE BEKTOPHBIX auarpamm. [loporosas sHeprus npu HEYNpyrom CTOJIKHOBEHUH YACTHII.

4. MoMEHT UMITyJIbCa MaTEPUAIBHON TOUKH

MoOMEHT MMIylbCa MaTepHUalbHONW TOYKHM OTHOCHTENIBHO LEHTpa (Havyajga) ¥ ocu. MOMEHT CHIIBI.
CBsI3b MOMEHTa UMITYJIbCa MaTCPUAIBHON TOYKU C CEKTOPHAIBLHONW CKOPOCThIO. MOMEHT MMITyNbca
CUCTEMBbl MaT€pUAJIbHBIX TOYEK. YPaBHEHUE MOMEHTOB. 3aKOH COXPaHEHHUsI MOMEHTA UMILYJIbCa.

5. 3axonsl Kemnepa. Tarorenue

JIBM>KeHME Tel B LIEHTPAJIbHOM I10JIe. 3aKOH BCEMUPHOTIO TAroTeHus. 3akoHbl Kemnepa. @UHUTHBIE U
nHpuHUTHBIE nBWXeHus. Kocmuueckue ckopoctu. CBsA3b mapaMeTpoB OPOUTHI IIAHETHI C MOJIHON
SHEpPrue U MOMEHTOM HMIIylbca IulaHeThl. Teopema ['aycca m €€ NpuMEHEHHE IS BBIYMCIICHUS
IPaBUTALMOHHBIX TOJEH.

6. Bpamenue TBEpAOro TENA

Bpawenne TBEpIOro Tesia BOKPYI HENMOABUXKHOM OCU. MOMEHT MHEpLUHU. BprunciieHne MOMEHTOB
uHepuun TBEPABIX Ten. Teopema [itrenca—IllTeiinepa. YpaBHeHue MoMeHTOB. Kunetmueckas
SHEpIus Bpallalollerocs Teja. YpaBHEHMs IBY)KEHUS U paBHOBECHs TBEPIOrO Teaa. MrHOBEHHas
OCh BpallleHHd. YIIOBas CKOPOCTh KaK BEKTOp, CIIOKEHWE BpalieHWid. He3aBUCMMOCTH yIIIOBOM
CKOPOCTH BpallleHUsl TBEPAOIO Tejla OT MOJIOKEHUS OCH, K KOTOpOi OTHeceHo BpalleHue. [lonsatue o
TEH30p€ HWHEpPUUM W JJUIMICOMAE HWHEpUWU. [JaBHBIE OCHM HWHEPUHMH. YpPAaBHEHHE MOMEHTOB
OTHOCHUTENIBHO JABWXKYILETOCS Haudaja M ABMXKylieics ocu. Ilnockoe nBHykeHHE TBEPAOrO Tena.
Kauenue. CkarpiBaHMe M BKaTbIBaHHME TEJI Ha HAKJIOHHYIO IUIOCKOCTh. Perymsaphas mpeueccust
CBOOOHOTO  BpAIAIOIIErocs CHUMMETPUYHOrO Bomuka (poraropa). ['mpockomsl. JIBmxeHue
CBOOOJHOIO THUPOCKOIA. YpaBHEHHE ABIKCHHMS THPOCKONA MOJ ACUCTBHUEM cui (MpUOMMmKEHHAS
teopust). ['mpockonmueckue cuibl. [IpumMeHeHNs THPOCKOIIOB.

7. HeunepuuanbHble CUCTEMBI OTCUETA

Cunpl WHEPIMH TNPU YCKOPEHHOM JBIKEHHWH CHCTeMbl oTcuéra. Btopoill 3akoH HeioTona B
HEMHEPUHUAIBHBIX cHucTeMax oTcuéTa. OTHOCUTENIbHOE, NEPEHOCHOE, KOPHOJIMCOBO YCKOPEHHS.
IlenTpobexHas u KopuoiucoBa cuibl. Bec Tema. OTKIOHEHME MajaAlOIIMX TEI OT HAIPaBICHUS
orBeca. MadatHuk Dyxko.

8. MexaHnnueckue KojieOaHusl ¥ BOJIHBI

Mexannueckue KojeOaHusl MarepuanbHON Touku. [apMoHmueckuit ocrmuisTtop. [lpyKuHHBII
MasiTHUK ¥ MaTeMaTHYECKUH MasTHUK. YacToTa 1 nepuof Konedannid. AHaIn3 ypaBHEHUS JBMKEHUS
MasiTHUKA. PoIlb HaualbHBIX YCIOBHA. AHanHM3 KOJeOaHWH MaTepUANbHOW TOUKU TOJ JeHCTBHEM
BBIHY)KIAIOIIE CHHYCOMIAIbHOW cuibl. Pe3oHaHc. Pe3oHaHCHBIE KpuBBIE. AHAIM3 3aTyXaroIIUX
konebanmii. Cyxoe u Bszkoe TpeHue. KoadduimeHT 3aryxaHus, JOrapuMUYECKHN JIEKPEMEHT
3aTyxaHus, A00poTrHocTh. Pa3oBasg MIOCKOCTb. MexaHuueckue kojeOaHus Ten. Duznueckuit
MasTHUK. [IpuBenéHHas anuHa, HEeHTp KayaHus. Teopema [roiireHca o (u3mueckoM MasiTHHKE.
JleficTBUE MEpUOANYECKUX TOMYKOB HA TApMOHUYECKHHA ocIuLIATop. [IoHATHE O mapaMeTpuIecKux
KoneOaHusIX W aBTOKoJeOaHWsX. OmnucaHWe BOJIHOBOTO JIBIXKeHHS. BonHOBoe uwmcio, (aszoBas
ckopocTs. [loHsiTHE 0 OETyIIMX M CTOSYNX BOJTHAX.



9. DnemMeHTHI TEOPUU YIIPYTOCTH

VYopyrue u 1uactuueckue Jedopmanuu. Pactskenne u o okarue crepxkHei. Koaddumment
yopyroctu, moayab lOnra, xosd¢unuent Ilyaccona. OObE€MHasi IUIOTHOCTb SHEPTHH YIPYrou
nedopmanny. AHaTU3 BCECTOPOHHETO M OJHOCTOPOHHETo pacTsbkeHus M cxarus. Jledopmanuu
caBura 1 Kpydeaus. CKOpocTh pacipoCTpaHeHHs! IPOAOJIBHBIX YIPYTUX BO3MYILIEHHUN B CTEPIKHAX.

10. DnemMeHTHI THAPOAMHAMHUKHU

XKunkocTh U ra3 B COCTOSHUM paBHOBECHsI. YCIIOBUE paBHOBECHs BO BHEIIHEM Iojie cuil. MneanbHast
XKuAKocTb. KnHeMaTnueckoe ONHcaHne ABWXKEHHS KUAKOCTU. JINHUM TOKa, CTAlMOHAPHOE TEUEHHE
HICAIbHOM KUIAKOCTH M Tasa. YpaBHeHue bepnymwi. @opmyna Toppuuemnu. Bs3kocTs.
CranuoHapHOE TEYEeHHWE BI3KOM IKHIKOCTH MO TpsMOiIuHEeWHOW Tpybe. Dopmyma Ilyaseiins.
JlamunapHoe u TypOynaeHTHoe TedeHus. Uwmcno PeiiHombaca w  ero  QuU3WMYECKHW CMBICIH.
[lorpannynelil ciaoit u siBneHus: otpeiBa. O0bsicHenue 3¢dexkra Marnyca. [lonstue o nogbEMHON
CHJIE TIpY OOTEKaHWH KpbLIA.

11. OcHOBBI cTIENUATFHON TEOPUN OTHOCUTENBHOCTH

[MpuHnMn oTHOCHTENbHOCTH. VHTEpBan W ero WHBapuUaHTHOCTH. [IpeoOpazoBaHMe KOOPAMHAT M
Bpemenu JlopeHua, ux Qusuueckuii cmbici. OTHOCHTENBHOCTb IOHATUS OJHOBPEMEHHOCTH.
3amemenne BpeMeHH. CoOCTBEHHOE BpeMs XKM3HM 4acTUIbl. JIOpEHIIEBO COKpalleHHe MIJIHHBIL.
CobcrBennas niunHa. Cnoxenue ckopocreil. Dpdexr Homnepa. UMmynbc pensiTHBUCTCKOW YaCTHULIBL.
OHeprusi peNsITUBUCTCKOM YacTHULbl, 3HEPrusi IIOKOs, KuHeThdeckass HHeprusa. CBsi3b MexIy
SHEpPrued W HMITyJbCOM dYacTUlbl. VHBapmaHT »Heprum-umiyiasca. IloporoBas sHeprus mnpu
HEYIIPyTOM CTOJIKHOBEHMM IBYX PEJSTHUBUCTCKMX YacTHILl U €€ CBA3b C KJIACCUYECKUM CIIydaeM
HEYTIPYTOro CTOJIKHOBEHMS YacTULl. YpPAaBHEHUE ABM)KCHHS PEIATHBUCTCKON YaCTHUIIBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

» JlexuuoHHAas ayquTOPHsl, OCHAIIEHHAS MYJIbTUMEAUMHBIM IPOEKTOPOM U SKPAHOM

* OOopynoBaHue AJis IEKIUOHHBIX AEMOHCTpALHiA

* VueOHbIC ayTUTOPUH, OCHAIIEHHBIE JIOCKON

» JlocTyn k OubnaroTekaMm yueOHON TEXHUYECKOH TUTEPaTyphl, B TOM YHUCIIE 3JIEKTPOHHBIM,
HEOOXOAUMBIH JJIsl OCYIIECTBICHUST CAMOCTOSTEIbHOW Pa0OThI 00YUArOIINXCS

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. O6umit kype ¢pusuku [Texer] : B 5 1. T. 1 : Mexanuka : yue6. mocobue st By3os / JI. B. CuByxun
.— 4-e u3n., crepeorun. — M. : @usmarnut , 2002, 2006, 2010, 2014 .— 560 c. — 560 c.
2. O6mas pusuka. Mexanwuka [Tekct] : yue6. mocobue mis By3os / H. A. Kupuuenxo, K. M.
KpriMckuii ; M-Bo o6pa3oBanus 1 Hayku PO, Mock. ¢u3.-rexH. ua-T (roc. yH-1) .— M. : MOTH, 2013
—290 c.
3. Ocnossl pmsuku [Tekcr] : Kypc obmieit ¢pusukn : B 2 1. T. 1. Mexanunka, SIeKTPUYECTBO H
margetusM. Konebanus u Bomusl, Boanosas ontuka / A. C. Kunrcern, I'. P. JIokmun, O. A. OJ5X0B ;
o pen. A. C. Kunarcena .— 2-e u3g., ucnp. — M. : ®usmaniur, 2007 .— 704 c.
4. JlaboparopHbiii ipakTukyM 1o obmeit ¢pusnke [Teker] : B 3 1. T. 1 : Mexanuka : y4e0. mocobue Jyist
By30B / mox pex. A. . Imagyna ; M-Bo oOpasoBanus u Hayku P®D, Mock. ¢us.-TexH. uH-T (TOC. YH-T)
— 2-e m3a., ucnp. — M. : MOTU, 2012 .— .— 292 c.
5. Coopruk 3a7a4 o obmemy kypey ¢usuku [Texct] : B 3 4. U. 1 : Mexanuka. TepMmonnHaMuka u
MoneKymspHas puzuka : yued. mocobue ains By30B / mof pea. B. A. OBunHknHa .— 3-€ U3]1., UCTIP. U
norn. — M. : ®uszmarkaura, 2013 .— 560 ¢
6. CoopHuK 3a/1a4 110 001ieMy Kypcey ¢usuku [Teker] : B 3 4. Y. 1 : yue6. mocoOue i1l By30B.
Mexanuka. TepmoanHaMuka 1 MOJIEKyIsIpHast ¢pusuka / mon pen. B. A. OBunHkHHA .— 4-€ U3/., UCTIp.
— M. : ®usmarkuura, 2016 .— 560 c.
7. Kanamnaukos H.IT., CmonabipeB M.A./OcHOBBI Qu3nku B 2-X ToMax M.-JlaGoparopust 3uanuii, 2017



JlononHuTeNbHAS TUTEpATypa
1. Mexanuka [Tekcr] / U.Kurrens,B.Haiit,M.Pynepman ; nep.c aHII1.TIOA
pen.A.M.1ansaukoBa,A.C.AxmaroBa .— 3-e u3g.,ucnp. — M. : Hayka, 1983 .— 4438c.
2. Merozp! pemieHns 3a1a4 B ooiem kypee ¢pusznku. Mexanuka [Tekcer] : yae0. mocodue 1iist By3oB / B.
I1. KopsiBoB .— 2-e u3xa., ucnp. — M. : Cryzgenrt, 2012 .— 382 c.

PexomennoBaHHas nureparypa 1Jisi CaMOCTOATEIILHOIO U3yUEHHUS.

1. ®uznueckne oCHOBBI MexaHUKH [ Tekcr] : yueb. mocodue aist By3oB / C. J. XalkuH .— 2-€ u3l.,
ucnp. u gorn. — M. : Hayka, 1971 — 752 c.

2. ®eitamManoBckue jekiun 1o ¢usnke [Texer]. Boim. 1 - 2 : [y4e6. mocobue juist By3oB]. CoBpeMeHHas
HayKa o npupoze. 3akoHsl MexaHukH. [IpoctpanctBo. Bpems. Ipmwxenne / P. ®eiinman, P. Jleiiton, M.
Congc ; nep. ¢ anni. A. B. Eppemos [u np.] .— 3-e m3n. — M. : Mup, 1976 .— 440 c.

3. 000001721, Kypc obmieti huznku. Mexannka u MOJeKyisipHas ¢pusuka [ Tekcr] : [yueb. mocodue ms
By3oB] / JI. JI. Jlaunay, A. W. Axuesep, E. M. JIudmmn .— 3-e uzg. — M. : Jlobpocser : KJIV, 2011
—340c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://mipt.ru/education/chair/physics/S_I/method/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMBbIX IPH OCYLeCTBJICHUH 00pPAa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. http://mipt.ru/education/chair/physics/S I/method/ — meTonnueckwmii pa3zaen caiita kadeapsl
Oo6meit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — anexrponnas 6udnuoreka MOTU, pazaen «O0mas
¢$uznkar»

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, msydatouii kypc «OOmas ¢usuka: MexaHuKa», TODKEH HE TOJBKO H3Y4YUTh 0OLIHe
(du3nuecKre 3aKOHBI ¥ MOHATHS, HO HAyYUThCS IPUMEHATh UX Ha MIPAKTHKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyA€HTa Haa TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTUPOBAaHHE PEKOMEHIOBAaHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX JUIS CAMOCTOSTEIbHOTO U3yUeHHS;

— peleHne 3a1a4, IpeaaraéMblX CTYJJCHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHAX,

— MOJTOTOBKY K MPAaKTHYECKUM 3aHATHAM, KOHTPOJIBHOM paboTe, craye 3aaHuil, IK3aMeHy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaJIbHBIX KOHCYIBTAllHN.

[Mokazarenem BiaJeHUs MaTepUANIOM CIYXHUT yMEHHWE pemiath 3aaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3ajau. [Ipu penrenun 3a1aq Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHEIC
TEOPETUYECKHUE CBEACHUS U NIPOBOIUTH BCE HEOOXOAMMBIE BBIYUCIICHHUS, JOBOMS 33]1ady /0 KOHEYHOTO
oTBeTa.3ajia4a CUMTACTCS PEIIEHHON, €CIIM OHAa COACPKUT OOOCHOBAaHHOE pEIICHHE: CCHhUIKM Ha
MpUMeHseMbIe PU3NIESCKUE 3aKOHBI I KOPPEKTHBIE BBIKIAIKH, a TAKXKE MPaBHIILHBIA YACICHHBIA OTBET
(ecnu B 3amade eCTh YUCIOBBIC JaHHEIE).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kageapa obueit pusnku

Kypc: 1

KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH
PaspaGorunkm:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT

3.B. IpyT, a-p puz.-mar. Hayk, npodeccop, mpodeccop

B.C. Bynbirun, kanj. ¢us.-mar. Hayk, JOLEHT, podeccop
K.M. KpbiMckuii, kKaHa. ¢pu3.-MaT. HayK, JIOIEHT, JIOIICHT

B.A. OBuMHKUH, KaH[I. TEXH. HAyK, OIEHT, TOICHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT

H.A. Kupuuenko, 1-p ¢u3.-mart. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MOJTyUCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IMyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne OISl pelIEHHs  HAyYyHBIX  3a1ad B

npodeccuoHanbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4YHbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
u (win) TexHoJOrmYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus aucuuiuinabl «O0mias pu3nka: MexaHUKa» 00yqatonIuiics JOIKEeH:

3HATb:




- (pyHIamMeHTanbHBIE 3aKOHBI U MIOHATHS MEXaHUKH, a TAKXKe TPaHULIBI X IPUMEHUMOCTH;
- OCHOBBI KHUHEMATUKH: PANyC-BEKTOP, CKOPOCTh, TAHTCHIIMAIIEHOE U HOPMAIILHOE YCKOPEHHE, PaIuycC
KPHUBU3HBI TPAEKTOPUH;
- 3aKOHbI HbIOTOHA B MHEPIIMANILHBIX U HEMHEPLUAIBHBIX CHCTEMAaX OTCUETA;
- 3aKOHBI COXPAaHEHUS UMITYJIbCA, SJHEPIUU, MOMEHTA UMITYJIbCA;
- 3aKOHBI IBKEHUSI TEIl B 110JIe TSAroTeHus (3akonsl Kertepa);
- 3aKOHBI BpAIaTEJIbHOTO JBIKEHHUS TBEPAOIO Tela BOKPYT HEMOABMKHOM OCH M IPH IUIOCKOM
JBUKCHNY,
- OCHOBBI IPUOIMKEHHON TEOPUHU THPOCKOIIOB;
- OCHOBHBIC NOHATHSA TEOpPHU KojeOaHuil: ypaBHEHHE TapMOHMYECKHX KOJIEeOAaHUH M €ro perieHue,
3aTyxaHue, TOOPOTHOCTh KOJIeOaTeIbHOW CUCTEMBI,
- 6a30BbIE MOHATHUS TEOPUU YIIPYTOCTH U THAPOIUHAMUKHY;
- OCHOBBI CIICLIMAIBHON TEOPUN OTHOCHUTEIBHOCTH :0CHOBHBIE MOCTYJATHI, Mpeodpa3zoBanus JlopeHua u
UX CIIEACTBUS, BBIPDAKECHUS I UMITYJIbCA U DQHEPTUH PEIIATUBUCTCKUX YACTHII.

YMeTh:
- IPUMEHSATH U3Y4YCHHBIE 001IHMe (U3NICCKUE 3aKOHBI IJIs1 PEIICHHUS] KOHKPETHBIX 3a/1a4 MEXaHHKH;
- 3allUChIBATh W pEIIaTb YPAaBHEHUs [BIKCHUS YaCTHIBI M CHCTEMBl YacTWIl, B TOM YHCIE IIPH
PEaKTUBHOM JBUXCHUU;
- IPUMEHATH 3aKOHBI COXPAHEHHUS HJIA PEIICHUS 3ala4 O JUHAMHUKE YacCTHUIIbI, CHCTEMBI YaCTUL] WU
TBEPIBIX TEIL;
- IPUMEHATH 3aKOHBI COXPAaHEHUs IPU MCCIEAOBAHUU YIPYIHMX U HEYNIPYTHX CTOJIKHOBCHHMM YAaCTHIL, B
TOM YHCJIE PEISITUBUCTCKHUX;
- PacCUMTHIBATh NTapaMeTPbl OPOUT HPH IBMXKCHUHU B 110JI€ TATOTSHUS JUIS 3a7a4 IBYX TeEll;
- IPUMEHATH 3aKOHBI MEXAHUKH B PA3JIMYHBIX CUCTEMAX OTCYETA, B TOM YUCIIE HEUHEPLUAIbHBIX;
- PacCUMTBHIBATE MOMEHTBl HMHEPLHUHM CUMMETPHYHBIX TBEPABIX TEN W INPUMEHATH K HHUM 3aKOHBI
BpALLATENbHOTO ABUKCHUS;
- paccUMTHIBATh MEPUOABI KOJICOAHUH pa3INYHBIX MEXaHUYECKUX CHCTEM C OJHOI CTENeHbI0 CBOOOMIDI,
B TOM 4HUCIIE AJISl KoJieOaHus TBEPABIX TEII;
- aHAJIN3UPOBATh (PU3MUYECKHE 3a]ja41, BBIJCISS CyIIECTBEHHbIE U HECYIIECTBCHHBIE ACTIEKThI SBICHHS,
U Ha OCHOBE MPOBEACHHOTO aHAIM3a CTPOUTH YHPOILIEHHBIE TEOPETUUECKHE MOIENH (HU3MYECKUX
SIBIICHU;
- IPUMEHATH pa3JIMYHbIC MATEeMaTU4YeCKHME MHCTPYMEHTBl DEIICHUS 3a4ad  MUCXOAd U3
c(OpPMYIUPOBAHHBIX (PU3UUECKUX 3aKOHOB , M IPOBOANUTH HEOOXOIUMbIE AHAIUTHYECKUE U YHCIICHHbIE
pacy€Thl.

BJIA/IeTh:
- OCHOBHBIMH METOJAaMU PEIICHUSA 3a1a4 MEXaHUKU;
- OCHOBHBIMH MaTE€MaTHY€CKUMHU HHCTPYMEHTAMHU, XapaKTEPHBIMU IS 3a1a4 MEXaHUKH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0

1. Teno HaumMHAET BpaIaThCS C YIIIOBBIM yCKopeHHEM, paBHBIM (0,04 c-2. Uepes kakoe BpeMsl mocie
HaJajia BPALICHUS MTOJHOE YCKOPEHUE MPOM3BOIBHON TOUYKH Tesla Oy[eT HampaBlIeHO MoJ yriioM 76° K
BEKTOPY CKOPOCTH 3TOU TOUKH?

2. M4 moceiaeTcs ¢ Ha4albHOW CKOpOCTBIO 19,5 M/c moj yriioM K TOpU30HTY. B TOT ke MOMEHT
HABCTpEUy MsIUy CTapTyeT UTPOK, HAXOAMBIIMICA Ha paccTOsIHUU 55 M. C Kakoil CKOPOCTHIO OH JJOJKEH
0exarb, 4TOOBI YCIIETh CXBATUTH MY JIO yapa O 3eMITI0?

3. K cBobGogHomy aspoctary maccel M = 10 m mnpuBs3aHa BepEéBouHas JIECTHHIA, Ha KOTOPOM
HAXOJHUTCA YEIOBEK Macchl m. A3pocTaT HEMOABMKEH. B KakoM HaIlpaBlIeHUH U ¢ KAKOM CKOPOCTBIO V
OyzeT mepeMeraTbesi a3pocTar, €ClIi YeJIOBEK HAaUHET MOAHUMATHCS BBEPX 10 JIECTHULIE C TOCTOSHHOMN
CKOPOCTBIO U OTHOCHTENBHO JieCTHHULBI? COMPOTUBIICHUEM BO3lyXa MPEeHEOPEUb.

4. Tpys, Bucsaumii Ha J€rkoi mpyxuHe xéctrkocThio 400 H/M, pactaruBaer e€ Ha BEIHYUHY 3 CM.
Kakyio pabGory Hamo 3aTpaTuth, 4YTOOBI YTPOWUTH YIJIMHEHHWE MPYKHUHBI, NPUKIAIbIBasi K IPy3y
BEPTUKAIBbHYIO CHUITY?

5. Pakera maccoit M = 6 T ycTaHOBJIeHa JI 3allycKa M0 BepTuKaiu. [Ipu ckopocTu ncre-4eHus ra3os
u = 10 km/c HaliTH KOJIMYECTBO ra3a, KOTOPOE AOJKHO OBITH BBIOpOIIEHO 3a 1 ¢, 4To-Obl 00ecneuuTsh
TATY, JOCTATOYHYO0, YTOOBI COOOIIUTHh pakeTe HadalbHOE YCKOPEHHE BBEpX, paB-Hoe a = 2g = 19,6
Mm/c2.

6. Omnpenenutb paauyc KpPYroBOW OpPOUTBI HCKYCCTBEHHOIO CIYTHHKA 3eMJM, BCE BpeMms
HaxOJSLIErocs HaJl OMHOW U TOM K€ TOUKOM 3KBATOPA.



7. UenoBek cuauT Ha ckaMbe JKyKOBCKOTO W Bpaiaetcst BMecte ¢ Hell, coBepiiast 30 o6/MuH. MoMeHT
WHEPLUH TeJla YeJIOBeKa OTHOCUTENBFHO OCH BpalieHus 1,2 kr*m2. B BRITSHYTBIX pyKax y 4eJOBeKa JBe
TUPU Maccoi 3 Kr Kaxkzas, paccTosiHue Mexay rupsmu 160 cMm. Kak craner Bpamarbest CUCTEMa, €ClH
YeNOBEK OMYCTHT PYKHM M PACCTOSHUE MEXIy THpsSMH cTaHeT paBHbIM 40 cm? MoMeHT uHepUHMH
ckambi 0,6 Kr*¥M2; N3MEHEHHEM MOMEHTA UHEPIIMU PYK H TPEHUEM MPEHE-0pedb.

8. BbrluncinTs MOMEHT MHepIuM | OHOPOIHOTrO AMCKa Macchl m M paanycoM R OTHOCHTENIBHO OCH
BpalLeHHs, TPOXOASAIIEH 10 €ro IuaMeTpy.

9. Bpricokas cranpHas ¢abpuyHas TpyOa TpecHyIa y OCHOBAHHUS U cTana naaarh. Haiitu HopmanbHOE
YCKOpPEHUE BEpXHEH TOYKM TPyObl Kak (YHKLHUIO yIiia MEXIy TPyOOH M BepTHKaNbl0. MOXET JH 3TO
YCKOpPEHHUE MPEBBICUTH g7

10.Tonkoe KoOJBLIO paamyca R W Maccel m packpydeHO 10 YIJOBOH CKOPOCTH M TIOCTaBICHO
BEPTUKAJIbHO HAa TOPH3OHTAIBHYIO TUIOCKOCTh ¢ Kodddunmenrom tpenus k. C kakoit ckopoctbio V
OyzeT JBUraThCs KOJBIIO MOCIE MPEKPAILICHHUS POCKATb3bIBAHUS?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. HopmanbHOE U TaHTeHIIMAIbHOE YCKOpeHue. BhIuncieHne CKOpOCTH U YCKOPEHUS MPHU JBHUKEHHUH
MaTepUaIbHON TOYKU BJOJIb IIOCKON KPUBOM.

2. Ilepssiit 3akoH HeloToHa. MHEpUManbHbIC U HEMHEPUUATIBHBIE CUCTEMBI OTCUETA.

3. OnucaHue COCTOSHHUS qaCTHUILBI B KJIaCCHUYCCKOM MEXaHUKE. BTOpOﬁ 3akoH HrroToHA Kak YpaBHCHUC
JBHXKCHHU. HauanbHbIe ycioBus.

4. 3akoH coxpaHeHus uMmiyinbsca. Tperuii 3akoH HeioToHa.

5. llenTp macc. 3aKoH ABIKEHUS IIEHTPa Macc.

6. J/IBmxeHne Tena ¢ epeMeHHON Maccoii: ypaBHeHHe MelepcKoro, peakTuBHas cuia, hopmyra
IInonkoBCKOTO.

7. Mexanuueckass paborta. Kunernmueckas ¥ TOTEHIMAJIbHAs OSHEPIUU. 3aKOH COXPaHEHHS
MexaHndeckoi sHepruu. O0medu3nueckruil 3aK0H COXPaHEHUS SJHEPTUH.

8. CBs13b MCKAY KHHCTUYCCKUMU DHCPIrUsAMU B PA3JIMIHBIX CUCTCMAX OTCYETA. TeopeMa Kénura.
9. Heynpyrne CTOJIKHOBCHHA HCPCIATUBUCTCKUX YACTHULI. HOpOF peaKuunu.

10. JlmarpamMma CKOpOCTEH M YNPYToro CTOJIKHOBEHHUS YaCTUIBI C HEMOJABHMKHOW 4YacCTHIIEH.
MakcuMasbHbII Yyrojl pacCesiHus.

11. CBobonHbIe TapMOHUUECcKHe KoneOaHus. [IpuMepbl rapMOHHYECKUX OCIIMILIATOPOB. Pa3oBbie
TPAeKTOPUU FaPMOHUUYECKOIO OCLMILIATOPA.
12. ®uznyeckuit MastHUK. [lepron Manbix konebanuid. [IpuBenénnas qymHa.

13. Ocmmmisitop ¢ Bsa3kuM TpeHueMm. KoadduimeHt 3aryxaHus, JorapuGMuyecKuil JeKpeMeHT
3aTyXaHHs, TOOPOTHOCTh OCIIIUIATOpa. DPa30BbIe TPACKTOPUH OCHMILIATOPA C 3aTyXaHUEM.

14. TTapameTpuueckoe Bo30yx)aeHUE KOJIeOaHNH (Kauemn).

15. BeIHyXIeHHbIE KOJI€OAHUST TapMOHMYECKOTO OCLIILIATOpa MOJ JACHCTBHEM IMEPHOAUYECKUX
TOMYKOB ((ha30BbIC TPACKTOPHH)

16. BeiHyX/1eHHBIE KOJIEOAHUSI OCHMILISATOPA C 3aTyXaHHEM TOJ JEHCTBHEM CUHYCOMJAIBHOW CHIIBL.
AMIUIMTYIHO-4aCTOTHAs XapaKTEPUCTUKA OcLWILIsATOpa. PesonaHc.

17. MOMEHT UMITyJIbCa CHCTEMBI MaTepHAIbHBIX TOYEK (TeJia) OTHOCHUTEIBHO TOYKU U OTHOCHTEIBHO
OCH. YpaBHEHUE MOMEHTOB. 3aKOH COXpaHEHUs MOMEHTa UMITYJIbCA.

18. 3akoH BcemupHOro TsiroteHus. KoHCepBaTUBHOCTH TpaBUTAMOHHOTO moiisi. Teopema [aycca (6e3
BBIBOZA) U IPUMEPHI €€

BUJIET Ne 01
1. Bompoc 1o BeIOOpY.

2. Onucanme JBWKCHHS MaTepUANbHOW TOYKHM BJOJb IUIOCKOW KpuBoi. HopmameHOe U
TaHTeHIIMAIbHOE YCKOpeHUd. Pagnyc KpuBU3HBI TPACKTOPHH.

BUJIET Ne 02
1. Bonpoc 1o BeIOODY.

2. Ilepserit 3akoH Hetorona. MHepuuanbHble 1 HEMHEpLUHUAIbHBIE CHCTEMBI 0TcuéTa. [IpeobpazoBanus
lanunes. Onucanre COCTOSHHS YacTULBI B KJIacCHYecKoW MexaHuke. Bropoil 3akon HpioToHa Kak
ypaBHEHHE BUKEHUS. HadabHbIE yCI0BHS.



BUJIET Ne 03
1. Bonpoc 1o BeIOODY.
2. 3akoH coxpaHeHus uMmiyinsca. Tperuii 3akoH Heiotona. LlenTp Macc. 3akoH IBH)KEHUS IIEHTpa Macc.

Kpurepun onennBanus

U3 monmyueHHBIX OaniioB 3a KaxIyl0 paboTy pacCUMTHIBACTCSI CPEIHUI 0aul, KOTOPBIH OIpeenserT
OLICHKY 32 3autT.

Onenka «oTu4HO (10)» BBICTAaBISIETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHUSl y4eOHOH MporpaMMbl U 3a e€ mpeiesiaMy, a TaKkKe YMEHHE YBEPEHHO NMPUMEHSTh UX
Ha MPaKTHUKE MIPY BBITIOJIHEHUH U CJ1ade J1abopaTopHON paboTHI.

Onenka «oTau4HO (9)» BBICTABISIETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nryOokue 3HaHMS y4eOHOM MporpaMMbl 1 YMEHHE YBEPEHHO MPUMEHSATh UX Ha NMPAKTUKE NIPHU PELICHUH
HECTaHJAPTHBIX 33/1a4.

Onenka «oTau4HO (8)» BBICTABISIETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nryOokue 3HaHMSA Y4eOHOH NporpaMMbl M YMEHHE YBEPEHHO IPUMEHATh HMX Ha IPAKTUKE IIPH
BBIMIOJIHEHUHN M clade JabopaTopHOi paboThl, OAHAKO IOIYCTHBILIEMY HEKOTOPBIE HETOYHOCTH INPH
OTBETE.

Onenka «xopomo (7)» BBICTaBIISIETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBAJI TBEpAOE 3HAHHE U
YBEpEHHOE NMOHMMaHKE Marepuaia yueOHON MporpaMMbl U yMEHHE CBOOOAHO MPUMEHATh (PU3HUYECKHE
3aKOHBI Ha IPAKTUKE MPHU BBHITIOJIHEHUH U caade 1abopaTopHOi padoThI.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuasiia y4eOHOH mHporpaMMbl M yMEHHE NPUMEHATh (pU3MYecKHe 3aKOHbl Ha TPAKTHKE IIPH
BBITIOJIHEHUH U C/Iade JIa0opaTopHOH paboThI.

Omnenka «xopomio (5)» BBICTABISIETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBANI TBEpAOE 3HAHHE U
MMOHMMAaHKE MaTepuaja yaeOHOW MPOorpaMMbl M YMEHHE IPUMEHSTh (DU3MUECKUE 3aKOHBI HA MPAKTHUKE
MU BBITIOJIHEHWU M cllade J1adoparopHOW paboThl, OMHAKO JOMYCTHJI TMPH OTBETE Ps TIpyObIX
HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHTEIBHO (4)» BBICTABISCTCS CTYACHTY, ITOKa3aBUIeMy ()parMEHTAPHBIH XapakTep
3HAHWH, JIOIYCKAaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX MOHSATHH, HO
TIPY ATOM IPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTH BBITIOJIHATH OCHOBHBIC 33aHUS TPH BBITTOJIHCHUU
cmade jaboparopHoil pabOTBl W BIAJCHHE OCHOBHBIMH pa3jieiaMH Yy4eOHOH MporpamMbl,
HEOOXOAMMBIMU JUTS aIbHEHIIET0 00yUeHHSI.

O1rleHKa «yIOBICTBOPUTEIBHO (3)» BBICTABISCTCS CTYACHTY, MOKa3aBIIEeMy CHIBHO (parMeHTapHbIN
XapakTep 3HAHWH, JO0MyCKaBIIeMy rpyObie OMIMOKHA B (hOPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHI, HO MIPU 3TOM MPOIEMOHCTPHPOBABIIIEMY CIIOCOOHOCTD TPH 3TOM MPOJCMOHCTPUPOBABIIEMY
CMOCOOHOCTh BBIMOJIHATL OCHOBHBIC 33JlaHWsl TIPU BBIMOJHCHHM M C7ade J1aboparopHOW paboThl W
BJIaJICHUE OCHOBHBIMU pa3leliaMi y4eOHOH NporpaMmbl, HEOOXOAW-MBIMH Ui JAJIbHEHIIIEro
oOyueHwusl.

OrneHka «HEYOBIETBOPUTEIBHO (2)» WM «HEyAOBIeTBOpUTENHHO (1)» BBICTABISETCS CTYIACHTY,
KOTOpPBIA HE 3HAET 3HAYMTEIbHYI0 YacTb OCHOBHOTO COJIEP)KAaHHUS NPOTrPaMMBbl, CHCTEMAaTHUYECKH
JIOITyCKaeT TpyOble OMIMOKHU pU

5. MeTtonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH B KaKI0M CCMECTPC NPOBOAUTLCA 10 UTOTaM TeKymeﬁ YCIICBACMOCTHU.



3. IlepeyeHb THIOBBIX KOHTPOJIbLHBIX 3aIaHMI, HCIO0JIb3YeMbIX VI OLEHKH 3HAHMIi, yMe-
HUM, HABHIKOB

[TpomexxyrouHas arrectauus no aucuummHe «OOmas ¢usuka: OnNTHKa» OCYILECTBIAETCS B
¢dopme sk3amMeHa. DK3aMeH COCTOUT U3 BYX YaCTeH: MPOBOAUTCS B MUCHBMEHHOW U yCTHOU (hop-
Me.

Ha nucbMeHHOM YacTH SK3aMeHa CTYACHTY IpcajaracTcsa pCuinuTb 5 3ajgay. Bce npeajiaracMabIic
3ala4i OpCACTaBIIAIOT coboii OpPUI'MHAJIBHBIC aBTOPCKUEC 3ada4u, CIICHUAIIbHO IMOATOTOBJICHHBIC
JJIs1 OK3aMC€HaA. C npuMEepaMu 3aaa4 MPOIUIBIX JIET MOXHO O3HAaKOMUTBLBCSA Ha calite Ka(beI[pH
obmeld  Qu3ukM B pasgene  HK3aMEHAIIMOHHBIX ~ MarepuaioB 3a 4-i  ceMecTp
http://mipt.ru/education/chair/physics/S_1V/pism4/

VYcTHas yacTh 3K3aMeHa NMPOXOJUT Mo OmietaMm. B kaxmom O6uiere coaep XuTcsi TeOpEeTHUECKUM
BOIIPOC U3 IIPUBEJCHHOIO HMXKE CIIMCKA 3K3aMEHAL[MOHHBIX BONIPOCOB. Kpome Toro, cryaeHry
IpeUIaraeTcst U3JI0KUTh IOATOTOBIICHHBIN 3apaHee «BOIPOC IO BBIOOPY», KOTOPHIM MOXET
OBITh KaK OJMH U3 IIYHKTOB MPHUBEIEHHOTO HUKE CITUCKA, TaK M JIIOOOW BOIPOC, 3aTparuBacMblil
B M3y4aeMOM Kypce MJIM HEMOCPEICTBEHHO CBSI3aHHBIA ¢ HUM. B kauecTBe Bompoca 1o BbIOOPY
MOTYT OBITh U3JI0KEHBI PE3yIbTAThI IPOACIAHHOHN CTYJEHTOM J1a00paTOpPHOI pabOTHI.

Crucok BOIIPOCOB YCTHOI'O 5K3aMCHa:

1. BousHoBoe ypaBHeHHe. MOHOXpOoMaTHyeckHe BOIHbL. KoMIuiekcHas aMIuintyna. Y paBHe-
Hue ['enpMrosnbna.

2.  MounoxpoMaTrueckue BONHBI. KoMmIuiekcHas aMIuMTyia. Y paBHEHHUE IJIOCKOH U cdepu-
yeckoil BosH. [IpuHiun cynepno3unuu, HHTeppepeHIys.

3.  Hurepdepenuuss MoHOXpOMaTHYECKHX BOJH. MHTEpdepeHrs mIocKoi 1 chepruieckoit
BouH. llIuprna uHTEpPEepeHIIMOHHBIX TToJI0C. BuaHOCTh TOJIOC.

4. BiusHue HEMOHOXPOMATUYHOCTH CBETa Ha BUIHOCTb HHTEP(EPEHLHMOHHBIX IOJIOC.
@DyHKIMS BPEMEHHON KOT€peHTHOCTH. CBsA3b BPEMEHU KOTEPEHTHOCTH C LIMPHUHOM CIIEK-
Tpa. Teopema Bunepa-Xununna. CoOTHOIIEHHE HEONIPEAETIEHHOCTEH.

5.  BuaHocTh MHTEPHEPEHLIMOHHBIX MOJIOC U €€ CBA3b CO CTENEHbI0 KOTEPEHTHOCTH MPHU HC-
II0JIb30BAHNN KBa3UMOHOXPOMAaTHUECKUX HMCTOYHMKOB cBeTa. OLEHKa MaKCHMaJbHOTO
yyciia HaONoAaeMbIX Mojioc. MakcUMallbHO JIONyCTHMAsi Pa3HOCTh XOAa B MHTEpQeEepeH-
LMOHHBIX OIBITAX.

6. Amneprypa MHTep(EpPEHLIHMOHHON CXEeMbl U BIMSHHE Pa3MEpPOB MCTOUYHMKA HA BHUJHOCTb
UHTEepPEPEHIIMOHHBIX MoJ0c. DYHKIMS MPOCTPaHCTBEHHOM KorepeHTHOCTU. Panuyc npo-
CTPAaHCTBEHHOMN KOI'€PEHTHOCTH.

7. Cps3p paanyca IpOCTPAaHCTBEHHON KOI€pEHTHOCTHU € YIJIOBBIM pa3MepOM IPOTSKEHHOIO
ucrounuka. Teopema Ban-Llurrepra-LlepHuke. BunHocTs uMHTEphEPEHIIMOHHBIX I0JIOC
MIPU UCIIOJIb30BAaHWUHU MPOTSHKEHHBIX UCTOYHUKOB CBETa. 3BE3/IHBIN MHTEephepomeTrp Maii-
KEJIbCOHA.

8.  MakcumanpHO AONYCTHMas Pa3HOCTh XOZa BOJH B MHTEP(EPEHIMOHHBIX OMbITaX U €€
CBS3b CO BPEMEHEM KOT'€PEHTHOCTH.

9.  Paamyc mpocTpaHCTBEHHON KOTEPEHTHOCTH U OTPAaHUYCHUE HA JTOMMYCTUMBIE pa3Mephl HC-
TOYHHKA B UHTEPPEPEHIIMOHHBIX OIBITAX.

10. Tpunuun [oitrenca-@penens. KonnuectBennas ¢gopmynupoBka npuHimna [ roireHca-
O®penens. BoaHoBol nmapaMeTp Kak KpUTepuid Hogo0us AUPPAKIUOHHBIX SBICHUN.

11. [udpakuus Ppenens Ha kpyriioM orBepcTud. Crnupans ®@penens. [Isatao Ilyaccona u
YCITIOBHS €TI0 HaOJIIOICHHUS.

12. 3onnas mnactunka Openens. IHTeHCUBHOCTH cBeTa B (pOKyce 30HHOM IiacTUHKU. Wie-
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asibHas JnH3a. POKYCHUpPOBKa CBETA.

BonroBo#t mapamerp. YcnoBue Habmonenus audpakiuu Dpenens u Dpaynrodepa.
Kputepuii reoMeTpru4ecKon ONTUKH.

Hudpakuus Opaynrodepa. Cssasb ¢ nmpeodpazoBanrem Dypoe. [udpakus Opaynrode-
pa Ha menu ¥ Kpyriom otBepeT. [lose B hokanbHOM MIIOCKOCTH JIMH3BIL.

Hudpaxus Opaynrodepa B ontudeckux npubdopax. Paszpemaromas cnocoOHOCTh Tee-
ckomna u Mukpockona. Kpurepuii Penes.

JudpakiuonHas pemnieTka Kak CIeKTpalbHBbIA mpubop. Paspemaromnas crocoOHOCTh H
oOmacte nucnepcun. Paszpemaromas criocOOHOCTh MPU3MBI.

Hudpakuus OpayHrodepa Ha pemieTke: MOJI0KEHUE U MHTEHCUBHOCTD INIABHBIX MAKCH-
MYMOB, UX IIMPUHA U MAaKCUMAaJIbHbBIN OPSAOK.

Wuteppepomerp Pabpu-Ilepo kak ontuueckuii pesoHarop. Pazpemaromas crnocoOHOCTh
UHTEpPEPOMETPA, CBSI3b C JOOPOTHOCTHIO.

[TpuHuunsl @ypbe-ONTUKU: IPEICTABICHUE TPOU3BOJILHON BOJIHBI B BHJIE€ CYNEPIIO3ULIMU
IJIOCKUX BOJH pa3HbIX HampasieHuil. [IpoctpancrBenHoe npeodpazoBanue dypne. [Ipo-
CTpaHCTBeHHas yactora. Meton Penes B 3aauax AuQpakiu.

Hudpakus Openenst Ha NEPUOJUUECKUX CTPYKTYpax. DPdexT camopenpoayKuuu.

Teopuss AG6e GopmupoBaHus ONTHYECKOro H300pakeHUs. Dypbe-IIOCKOCTh ONTHYE-
CKOW CHCTEMBI.

[TpuHIUIIBI TPOCTPAHCTBEHHON (puibTpanuy. MeTo sl HaOIr0AeHUS (Pa30BBIX CTPYKTYP.

[Tone B pokanbHOI maockocty JuH3bL. CBs3b ¢ mpeoOpa3oBanuemM Pypoe.

Judpakius Ha aMIITUTYAHOH 1 ()a30BOM CHHYCOUIATIBHOMN pelIeTKe.

Mertoabl HaOmoIeHHS TPO3pauHbIX ((a3oBIX) CTPYKTYp. MeToapl TEMHOTO Mot U ¢a-
30BOr'0 KOHTpacTa.

I'onorpadust. I'onorpaMmma To4eyHOro UCTOYHUKA (rojorpamma ['abopa). Pasperaromias
CIIOCOOHOCTH ToJIOrpaMMBl. ['oorpaMmMa ¢ HaKJIOHHBIM OIIOPHBIM ITYYKOM.

O6bEmHas ronorpamma. Boccranosienue n3o0paxeHuss 00bEMHON TOJI0TPaAMMOM, yCII0-
Bue bperra-Bynbda.

DneKTpOMarHUTHHIE BOJIHBI HAa TPAHUIIE pa3jielia ABYX AUAJIEKTpUKOB. SBnenue bprocte-
pa. 3aBUCUMOCTb DHEpreTuuecKux ko3dduunenton orpaxkeHuss RL u Ry ot yrna nanenus
(Ka4eCTBEHHO).

CriocoObl mosy4eHus JIMHEHHO-ToIsIpu30BaHHOro cBera. JJuxpousm. Ilonspoussl. 3akox
Mamroca.

DNeKTpOMarHUTHHIE BOJIHBI B OJHOOCHBIX KpucTaaax. OObIKHOBEHHAs! U HEOOBIKHOBEH-
Hast BOJIHBI. KpucTanindeckue miacTuHKd A/2 u /4.

JiBynyuenpenomienue. IHTepdepeHys noaspu30BaHHbIX BOJH.

Henuneiinag nongpuzanus cpenpl. ['eHepanus BTOpoi rapMOHUKHU. YcioBHE (a3zoBOro
CUHXpOHHM3Ma. ONTHYECKOE BBITPSIMIICHHE.

Henuneitasle ontuyeckue agpdextsl. CamopoxycupoBka. Iloporosast MOIHOCTb.

Hucnepcus. ®@a3oBasg u rpynmnoBasi ckopoct. @opmyna Penes. Knaccuueckas teopust
nucriepcud. AHOMalbHas qucnepcusd. Jlucnepeus B voHocepe 1 MeTaliax.

[Tpumeps! MPOCTHIX 3a/1ad, PEIICHHEe KOTOPHIX HEOOXOIUMO IS TIONYUYCHUS YIOBICTBOPUTEITH-
HOW OLIEHKH:

Haiitu yron majeHusi cBeTa Ha IpaHMILy pasjiela BOAa/Macio, MpU KOTOPOM BO3HHUKAET
nosiHoe oTpaxkeHue. Koaddumment npenomienus Boasl N, =4/3, macna n, =1.5. U3

KaKO# CpeJbl IOJDKEH MaiaTh CBET?



K ToHKoi1 pacceuBaromeil nuH3e ¢ GokycHbIM paccrosHueM f =-120 cwm, npucioHeH

TOHKHMI CETMEHT CTEKJISHHOHN cdepbl, umeromnieit paquyc R =40 cm. Haiitu dokycHoe
PACCTOSIHUE TTOTYYHBIICHCS COCTABHOMN JIMH3BI, €CITA KOI(DDHUIIMEHT MPETOMIICHHUS CTEKIa
n=1.5.

Haiitu cymMMapHyl0 MHTEHCHBHOCTH JIBYX KOT€PEHTHBIX, OJMHAKOBO TMOJIIPH30BAHHBIX

Iy4YKOB CBETa, €CJIM MHTEHCUBHOCTH MepBoro paBHa |y, BToporo — 41, a pazHocts Xo-

Jla MEXTy HUMH cocTaBisieT A/ 6.

Haiitu paccrosnue oT mieneit 10 skpana B onbite FOHra, ecnu mupuHa HHTEpPEPCHIIH-
OHHBIX MMOJIOC paBHa AX =1 MM, uHTepBaI MeKy measmu d =1 MM, HCTONIB3yeTcst Mo-
HoxpoMatudeckuit cBeT ¢ A =500 HM.

ITpu KakMX PacCTOSIHHUSAX MEXIY HIeIAIMHU B onbiTe KOHra MOKHO yBHIETh HHTEp(hEpEH-

IIMIO HA SKpaHe, eClM YIIOBOi pa3Mep MCTOYHHKA paBeH 10 *pax. CBeT cumraTh MOHO-

xpomarndeckuM ¢ A =500 HM .

Haiiti KOJIMYECTBO MOJIOC KOTOPhIE MOXKHO HAOJIOIATh B MHTEPPEPEHIIMOHHOM OIIBITE,
IIPY UCIOJIB30BaHUU AyIuieTa HaTpus (AyinHbl BosH: 5890 u 5896 aHrcrpem) B KauecTBe
UCTOYHHKA CBETA.

Haiitu paguyc tpetbero cmetsioro koibiia Hetotona, mist ceera ¢ A =500 HM, nipu uc-
HOJIb30BAaHUU TIJIOCKOBBIITYKIION JIMH3BI C PaINyCOM KpUBU3HBI R =1M.

OtBepctue gumamerpom D =1mMM ocBemaercs IIOCKONApaUIEAbHBIM CBETOM C
A =500 o™, co3naBas Ha skpaHe, Ha paccrosHun L=0.1m, audpakumonHoe MsTHO.
OmnpenenuTh YUCII0 OTKPBITHIX 30H DpeHers.

OTBepcTHE ¢ NPUIOKEHHOW K HEMY JIMH30M OCBEIIASTCS MYyYKOM CBETa C MHTCHCHUBHO-
cteio |y. B oTBepcTHe ymemaercs ABe ¢ MOJOBUHOM 30HBI DpeHes, eciii CMOTPETh U3

¢doxyca. HaiiTu ”HTEHCUBHOCTD CBETA B HEM.

ens mupuroro d =0.1 MM ocsemaercs nmapamieabHeiM cBeToM ¢ A =500 um. K Heid
npuiiokeHa uH3a ¢ (hokycHbIM pacctosiuueM f =30 cm. Haiitu mmpuny naubonee sp-
KOH TIOJIOCHI Ha SKpaHe PacroI0KEHHOM B (DOKaTBHOM MIOCKOCTH.

OtBepcTre pamuyca R OCBEHICHO MyYKOM CBeTa C JJIMHHOM BOJHBI A . Ha kakom pac-
cTosiHUM L J0mKHA HAXOAUTHCS TOYKA HAOMIOACHUS, YTO Obl TU(PAKIIMIO0 MOKHO OBLIO
cuutath PpayHrodpepoBoii? (OTBET MpPeAOCTaBUTh B BUJe « L MHOro 6osbiie (MEHbIIE)
TaKOT0-TO XapaKTePHOTO pa3Mepar)

[Ipu moBopoTEe KpHCTaia BO BPAIAIOIIEMCS] PEHTTEHOBCKUM CHeKTporpade oTpa)keH-

HBIi MAKCHMyM B TICpPBBI pa3 BO3HHMKaeT mpu yrie ckonbkerus 30°. IMocrostHHas pe-
metku Kpructawia papaa d =0.2 uMm. Haiitu aivHy BOJSHBI H3y4aeMOro PeHTT€HOBCKOTO
U3ITy4EHUS.

B 11BoitHO# 3Be3IHOI crucTeMe Haxoxsmielcs ot Hac B 200 cB. rogax (1cB.rogx 10%km),
paccrosiHue Mexay aBymst Oeribivu 3Be3aaMu (A =500 uM) coctaBnser 1 mupa. kM. Ka-
KHUM JIOJDKEH OBITh JHAaMETp 3epKajia KOCMUYECKOIO TEJIECKOMNa, YTO Obl UX MOXKHO OBLIO
pa3auunTh?

O6paserr, ucciaeayeMblil IO MUKPOCKOTIOM, HAXOAUTCS HA PACCTOSIHUH 3 MM OT €ro 00b-
€KTHBa, uMmermero auamerp 8 MM. KakoBo MUHHMalIbHOE PacCTOSIHUE, Pa3pelaeMoe
MHUKPOCKOIIOM?



Kak M3MEHUTCS WHTEHCUBHOCTh CBETa B (POKYCE TOHKOM JIMH3BI, €CJIH BJIBOC YBEIUYUTH
ee quameTp?

Cdhopmynupyiite kpurepuii Pemest.

Just myuka cBera ¢ A =500 HM mepBbIii MAaKCUMYM TUQPPAKIIMOHHON PENIeTKH HAXOHT-

cs na 30°. Kakoil 1o/mKkHa ObITh MUHMMAJIbHAS IMPUHA ITyYKa CBETA MAJAOIIEro Ha pe-
HIETKY, YTOOBI MOXKHO OBUIO Pa3jMyYUTh JHMHUH KEJITOTO JyIUIeTa HATpUs (IUTHHBI BOJIH:
5890 u 5896 anrcrpem)?

B paifone nnuH BOJH kedaToro ayriera HaTpus (JuiuHbL BosH: 5890 u 5896 anrcrpem)
CTEKJIO, U3 KOTOPOr0 M3rOTOBJICHA NpHU3Ma, UMEEeT 3aKkoH mucnepcuun N(A) =15+ A-A,

rae A=6-10"umt. Kakum JOJDKHO OBITh MUHHMAJIbHOC OCHOBAHHE MPHU3MBI, YTOOBI
MOYKHO OBUIO Pa3IMYUTh AYTUIET?

Paccrosiane mexny 3epkanamu B uateppepomerpe @abdpu-Ilepo L =5 mm. Kakum non-
JKeH OBITh KOA(DPHUIIMEHT OTpakeHHS 3epKaJl, YTOOBI MOKHO OBLJIO Pa3IMYUTh JABE OJU3-
Kue creKkTpanbHble TuHuK ¢ Aq = 6000 ui, =6000.01 anrcrpem?

Paccrosane mexny 3epkanamu B uHTEepdepomerpe Dadpu-Ilepo L =1 cMm, dokycHoe
paccrosinue muH3bl f =20 cm. UaTepdepomerp mpo3padeH s napauieIbHbIX JTydei ¢
A =500 M. HaiiTi 17151 3TO¥ JUTMHBI BOJIHBI paJHyC 2-0r0 KOJIbla B (POKaIBHOM TIIOCKO-
CTH JIMH3HI.

AMIUIUTYAHBIA KO3 PUIIMEHT MpoIycKaHus roiorpammbl ['abopa 3aBUCHUT OT paguyca

kak t(r)=A+ BCOS(Cr2+(p), rne A B, @ — Hekoropele KOHCTaHTHI, a

C =6.28-10% m?. Ha kakom pPacCTOSIHUU OT TOJIOTPaMMbl OYyIyT HAXOAUTHCS M300paxe-
HUS, €CJIM €€ OCBETUTh MapauieibHbIM cBeToM ¢ A =500 HM?

AMIUTUTYAHYIO pemieTky ¢ ¢yHknued mpomyckanus t(x) = o+ cos(ux)+ycos(2ux)
OCBEIIAIOT MYYKOM CBETa C JUTMHOW BOJHBI A . 3a PEHICTKON HaXOAMTCS JIMH3a ¢ (PoKyc-
HbIM paccrosiHueM f . Ckonbko mosoc OyJeT Ha 3KpaHe, pacrlooKEHHOM B ee (DoKasb-
HOM TUTOCKOCTH, U Ha KaKUX PACCTOSHHAX JIPYT OT Apyra?

Ha skpane nony4arot nzo0paxkeHue y3kou mmenu, Haxosmieics B 40 cM ot ymH3bI ¢ do-
KycHbIM pacctosiaeM 20 cm. HaiiTi neprosa n300pakeHus, MOJyIHBIIETOCs MOCe TO-
ro, Kak B (POKaNBHOH IMJIOCKOCTH PACIONIOXKHUIN NU(PPAKIUOHHYIO PEHIETKY C TUIOTHO-
cTbi0 MTpuXx0B100 WITPUXOB/MM .

EcrecTBeHHBIN CBET C MHTEHCUBHOCTHIO | Tagaer Ha cuctemy U3 ABYX MOJSAPU3ATOPOB,
ckpeneHHbIx moj yriaom 30°. Yemy paBHa HHTEHCHBHOCTB MPOIIEIIIErO Yepe3 MOJISpH-
3aTOpHI cBETA?

Kak momensiercss BUAHOCTh MHTEPHEPEHIMOHHONW KapTHHBI, €CIH HHTepEepUpyroime
MyYKH HENOJSIPU30BAHHOTO CBETA TPOITYCTUTH Yepe3 IMOJIIPU3aTOpPhI, HAIIPABICHHS KO-
TOpBIX 00pasyrot yroa 60°?

Koadurmentsr npenomiaeHuss UCIAHACKOTO IMaTa Jjisi OOBIKHOBEHHOW M HEOOBIKHO-
BEHHOW BOJIHBI paBHbI N, =1.48 un, =1.65 coorBercTBenHo. Kakoii nomkHa OBITH MU-
HUMAaJIbHAS TOJIIIMHA U3TOTOBIEHHOM U3 HETO JBOSIKOTPEIOMIISIONICH MIACTHHKHU, YTOOBI
OHa MOTJIa MEHATh JMHEWHYIO TOJSIPU3AINI0 MPOXOISIIETO Yepe3 Hee CBeTa C JUTHHOM
BoJIHBI A = 680 HM, Ha KpyroBy0?



e [lpu kakoM yrie majeHus OTpaXEHHAS BOJIHA OyeT MOJHOCTHIO MOJISIPU30BaHa, €CIIH KO-
s durment npenomieHus N=1.7? YkaxxuTe HanpaBiIeHUE MOISIPU3ALUH.

e BemectBo otpaxaer 16 % HopmansHO magaromiero cBera. Haiftn xosdduument npe-
JIOMJICHUS BEIIECTBA.

e 3anummTe BOJHOBOE YpaBHEHHE B BEIIECTBE ¢ KOA(PUIIMEHTOM mpesroMiIeHus N .

e l3BecTHO, 4TO (pa3oBask CKOPOCTH IEKTPOMATHUTHOM BOJIHBI B HEKOTOPOM BEILECTBE 3a-
BHCHT OT JUIMHBI BOJHBI Kak vy, =0.5C+b- (A, —2), rae ¢ — ckopocts cera. Haiitu Bbl-

pakeHue JJIsi TPYIIOBOM CKOpocTH. YUeMy paBeH KOI(DPUIMEHT NMpEeTOMIICHHUS CBETa C
JUIMHOW BOJIHBI A ?

4. Kputepuu olleHNBAHUA
[To pe3ynbraTam pemeHus 3a/1a4 MMCbMEHHON YacTH K3aMEeHa 3a KaXKAYIO 33/1a4y BBICTaBISAETCS
o1 0 10 3 6anIoB COrJIacHO CIEAYIOIMIUM KPUTEPUIM:

3 bayna: 3agada perieHa MoJTHOCTRI0 BEPHO (T. €. MPUBEICHBI MPaBUIBHOE 000CHOBAHHOE
pellieHre U JaHbl OTBETHI Ha BCE BOMPOCHI 3a7aur). BO3MOXKHO HalIM4Yue MENKHX HEZO4YETOB
(omHCKH, HECYIIECTBEHHBIE apH(PMETHIECKHE OLTHOKH).

2 Ganna: 3ajava penieHa, XoJ pelieHus 3a7aud B 1IeJIOM BEPEeH, HO €CTh CYIECTBEHHBIE
He0YETH (OIMOKH B BBIKIIAJKAX, A0OCYPIHBIA OTBET H T.II.).

1 Oamn: 3agaua He pelleHa, HO BCE OCHOBHbBIC (DU3MYECKHE 3aKOHBI, HEOOXOUMBIC IS
peteHusi, chopMyIHPOBAHBI TPABHIIBHO.

0 GamnoB: 3amava He pelleHa WIM pelieHa HEBEPHO (OCHOBHBIE 3aKOHBI 3allMCAHBI C
omurOKaMu, MO0 HE IMOJHOCTHIO, TOAXOJ K PEUICHUIO 33a]a4d NPUHIHUIIAAIBHO HEBEPEH WIIH
pellieHre 3a7]a4i HE COOTBETCTBYET YCIIOBHIO).

[Tony4yeHHbie 6ayTbl CYMMHUPYIOTCS 1 BBICTABIISIETCS OLIEHKA 32 MUCHbMEHHYIO YacTh HK3aMeHa 110
CIEAYIOLIEH cXeme

Onenka bannel Cymma
0amioB
10 15
OTJINYHO 9 13-14
8 12
7 11
XOPOIIO 6 9-10
5 8
4 6-7
yJIOBJIETBOPUTEIHHO 3 5
HEYJIOBJIETBOPUTEIBHO 2 2-4
1 0-1

OreHka 3a MICHMEHHYIO YacTh 9K3aMeHa OMpeesieT MaKCHMaTbHYI0 UTOTOBYIO OIIEHKY 32 JK-
3aMeH. B UCKITFOUNTENBHBIX CllydasiX, €CJIM Ha YCTHOM YacCTH 9K3aMEHA CTYJEHT JIEMOHCTPUPYET
MPEBOCXOIHBIC TEOPETHUECKHE 3HAHUS U YPOBEHb MOHUMAHUSI MIpeIMeTa, UTOTOBas OI[EHKa MO-
KeT OBITh TIOBBIIICHA, HO HE OoJiee, yeM Ha 2 6ata (o 10-6amipHOi mKae).

Ha YCTHOM OK3aMCHC npenoz[aBaTenL OLICHUBACT OTBECT CTy,ZIeHTa B IICJIOM U BBICTABJIACT OHeHKy
COIVIACHO TMPHUBEAEHHBIM HUKE KPHUTEPUSAM W HM3JIOKEHHBIM BBILIE 3aMEUYaHUSIM KacaTeIbHO
HOUCHMEHHOW YaCTH DK3aMeHa:



Ouenka «otan4Ho (10)» BBICTABISIETCSA CTYIEHTY, MOKa3aBIIEMYy BCECTOPOHHHE CHCTEMaTHU3U-
pOBaHHbBIE TITyOOKHE 3HAHUS YUeOHOM MpOrpaMMBI U 3a €€ MpeaesiaMu, a TakKe YMEHUE YBEPEH-
HO MPUMEHSATH UX Ha MPAKTUKE MPHU PEIICHUU CIOKHBIX HECTAaHAAPTHBIX 3a/1a4.

Ormerka «oTan4Ho (9)» BBICTABISIETCS CTYACHTY, MIOKA3aBIIEMy BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE NTyOOKHE 3HaHUS y4eOHOM MPOrpaMMbl U YMEHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
IIPU PELLIEHUN HECTaHIAPTHBIX 3a]1a4.

Onenka «oTJau4HO (8)» BBICTABIIAETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NITyOOKHE 3HAHUS y4eOHOM MPOrpaMMbl U YMEHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
[IPY PELICHUH HECTAHIAPTHBIX 3a/1ad, OJHAKO JONYCTUBLIEMY HEKOTOPBIE HETOYHOCTH IIPHU OT-
BETE.

OrneHka «xopouio (7)» BBICTABISIETCS CTY/ACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPJOC 3HAHUE
U YBEpPEHHOE NMOHMMAaHHE MaTepuasia y4eOHOM MporpaMMbl U yMEHHE CBOOOJAHO MPUMEHSTH (Hu-
3U4YECKHE 3aKOHBI HA ITPAKTUKE IIPU PEILICHUHU TUIIOBBIX 33]1a4.

Orenka «xopouo (6)» BBICTaBIACTCS CTYACHTY, €CIIH OH MPOACMOHCTPHPOBAT TBEP0C 3HAHHE
MaTepuana y4eOHON mporpaMMbl B YMEHUE MPUMEHSTh (PU3NYECKUe 3aKOHBI HA MPAKTUKE MPU
pelIeHUN TUTIOBBIX 3a/1a4.

Orenka «xopomo (5)» BBICTABIACTCS CTYACHTY, €CJIM OH MPOJASMOHCTPUPOBA TBEPOC 3HAHHE
U MOHMMaHHe MaTepuana y4eOHON MpOorpaMMbl U YMEHHE MPUMEHSTHh (GU3NYECKUE 3aKOHBI Ha
MpaKTUKE TPHU PEIICHUH TUIIOBBIX 33J]1a4, OJIHAKO JIOMYCTHJI MPU OTBETE Pl IPyOBbIX HETOUYHO-
CTEM.

OueHKa «yA0BJIeTBOPHTENbHO (4)» BBICTABISCTCS CTYICHTY, MOKa3aBieMy (parMeHTapHbIH
XapakTep 3HaHUH, JOMYCKaBIIEMY HETOYHOCTH B (DOPMYIHPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
HOHATHUH, HO MPU 3TOM NPOJEMOHCTPUPOBABILEMY CIIOCOOHOCTD pellaTh MPOCThIE 33Ja4u U Bia-
JIEHNEe OCHOBHBIMM pa3jiesaMHu yu4eOHON NMporpamMMbl, HEOOXOIUMBIMU JJISl JaJIbHENUIIEro ooy4e-
HUSL.

O1leHKa «yA0BJETBOPUTEILHO (3)» BBICTABIAETCS CTYACHTY, MMOKAa3aBIIeMy CHIBHO (pparmMeH-
TapHbIN XapakTep 3HaHUMH, J0MyCKaBllIeMy I'pyOble OIIMOKH B (OPMYJIMPOBKE OCHOBHBIX 3aKO-
HOB U 0a30BBIX MOHATUMN, HO MPHU TOM MPOAEMOHCTPUPOBABIIEMY CIOCOOHOCTH pemath Mpo-
CThIE€ 33aJ]aul U BIIaJICHHE OCHOBHBIMH pazJielaMHd y4eOHOW MporpaMMbl, HEOOXOAMMBIMU IS
JaNbHEUIIEro o0yueHusl.

O1ieHKa «HEeY/IOBJIETBOPUTEIBHO (2)» WIH «HEYI0BJEeTBOPUTENLHO (1)» BBICTABISETCS CTY-
JIEHTY, KOTOPBIN HE 3HAET 3HAUUTEJbHYIO YaCTh OCHOBHOT'O COJIEpKaHUs MPOrpaMMbl, CUCTEMa-
TUYECKHU JOMYCKaeT rpyOble OMUOKH NMpH (GOpMyITUpOBaHIMH OCHOBHBIX (DU3MUYECKHX 3aKOHOB
WM HE CIIOCOOEH KOPPEKTHO MPUMEHSATh (PM3NYECKUE 3aKOHBI JaXKe JUIs PEeIIeHUs TPOCTHIX 3a-
Jau.

5. MeToauyeckue MaTepuaJibl, onpeaesiiolue Nnpoueaypbl oleHMBaHUA 3HAHUH, YMEHHId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

ITopsinok npoBeeHusi NMCbMEHHOI0 IK3aMeHa.
Bpems npoBeneHns NMCbMEHHON YacTH DK3aMEHa COCTABIIAET 4 acCTpOHOMHYECKHX yaca. Ha ak-
3aMeHe MpeJIaralTcs AJi pelleHus: 5 OpUrHHAIbHBIX 3a/1a4. TeMbl COOTBETCTBYIOT TEMaM ce-



MUHApPCKHUX 3aHATHN. 3aa4a CUMTACTCS PEHIEHHOM, €CIIM OHA COJEPKUT 0OOCHOBAHHOE perlie-
HHUE: CCBUIKM Ha NMPUMEHsEeMble (U3NUYECKHUE 3aKOHBI U KOPPEKTHBbIC BBIKJIAAKH, a TAKXKe Ipa-
BUJIbHBINA YMCIIEHHBIN OTBET (€ciiu B 3aJlaue eCcTh YUCIOBbIe NaHHbIe). Ha sk3ameHe pasperiaercs
MOJIb30BATHCS JIIOOBIMH 3aMTUCSIMH M y4eOHBIMU MOCOOHMsIMH B OyMakHOM Buje. Kareropuuecku
3arpellaercs: BKIYATh JII00bIE YCTPOICTBA, KOTOPHIE MOTYT CIIY>)KHTb CPEJICTBAMU CBSI3U — HO-
yTOYKH, TUIAHIIETHI, TeiedoHb! U T.1. HapymuTenn yaaisioTcs ¢ 9K3aMeHa C OLIEHKOH «Hey1o-
BJICTBOPUTENIbHOY. Pa3pelaeTcst mosib30BaThes KalbKyJIsATOpaMu. 3amnpeniaercs MOoJb30BaThCs
KaJIbKYISITOPaMU B MOOUIIBHBIX Tesle(hOHAX, HOYTOyKax H T.II.

ITopsinok npoBeeHusi yCTHOIO IK3aMeHa.

DK3aMeH MPOXOAUT B TPATUIIMOHHOMN (hopme Oecesibl MPernoaaBarTes co CTYASHTOM I10 Te-
Me HK3aMEHAlIMOHHOro OujeTa. DK3aMEeHAIMOHHBIA OMJIET COAEPUT JABa MYHKTA: «BOMPOC IO
BBIOOPY» U OJTUH BOIIPOC U3 MPOrPaMMBI Kypca.

«Borpoc 1o BEIOOPY» CTYAEHT TOTOBUT CaMOCTOSITENILHO 710 3k3aMeHa. BriGop TeMsbl ocy-
LIECTBJISAETCS MPU KOHCYJbTALlMH NPENOJaBaTels, BEAYLIET0 CEMUHAPCKUE 3aanus. Borpocom
0 BBIOOPY MOKET OBbITh 1) yriybiieHHOE U3JI0)KEHHUE OJTHOTO M3 IIYHKTOB MPOTPAMMBI, 2) BOIIPOC
WM 33/1a4a, HETIOCPEICTBEHHO CBSI3aHHBIE C TEMAaTUKOM Kypca, OJTHAKO HE 3aTPOHYThIE B HEM, 3)
U3JIO’KEHUE U 3allUTa Pe3yabTaToB J1a0opaTOPHOU paboThI, MPOJIETAHHON CTYIEHTOM B J1abopa-
TOPHOM IPAKTHKYME B KaueCTBE JOTOJHUTEILHONU paboThl. Ha 0TBET 1o «BOMpocy 1O BHIOOPY»
CTYIEHTY mpenoctasisercs He Oonee 10 MUHYT.

Ha nmoaroroBky k orBery mo Omiery cryaeHty gaéres ot 30 mo 45 muHyT. B TeueHue sk-
3aMeHa CTYICHTY HE pa3pelaeTcsi MoJIb30BaThCs BHIYUCIUTEIBHON TEXHUKOM, INTEPATypOii, 3a-
paHee NOArOTOBJICHHBIMUA COOCTBEHHBIMH 3aIUCSIMH U APYTUMH MaTepHAIaMH, OTHOCSIIIIUMUCS K
peIMeTy, KpoMe SK3aMEeHAIIMOHHOM MTPOrpaMMBbI Kypca.

B npouecce orBera Ha «BOIPOC MO BHIOOPY» pa3pellacTcs MoIb30BaThCs 3apaHee MOoro-
TOBJICHHBIM IUIAHOM OTBETa M 3apaHee MOJArOTOBJICHHBIMHU WJLTIOCTpanusaMu/rpadukamMu, mpei-
CTaBJICHHBIMH B OyMa)XHOM BHjE, JIMOO Ha 3JCKTPOHHOM Hocutene (ruaHmeT/HoyTOyk). Mc-
noJib3yeMble TpaduKu WM WUTIOCTPALlMU HE JOJDKHBI COJEpKaTh yacTe TekcTa mokiana. Ha
MOJIFOTOBKY OTBETAa Ha «BOMPOC 1O BEIOOPY» (IOBTOpEeHME) NaéTcs He Oosiee 5 MUHYT.

B nporecce oTBeTa o GmiieTy sK3aMEHAaTOP MOXET 33/1aBaTh YTOUHsOLIME BOpockl. [o-
clie OTBETa MO OMJIeTy 3K3aMEHATOp BIPABE 33JaBaTh CTYACHTY JIOObIE JONOJHUTENIbHbBIE BO-
IPOCHI 110 MPOrpaMMe Kypca.

B coBokynHOCTH Onpoc 00y4aromierocs Ha yCTHOM 9K3aMEHE He JOJDKEH MPEBBIIATh IBYX
ACTPOHOMMYECKHX YacCOB.

BUJIET Ne 01

1. Bonpoc 1o BeIOODY.
2. Onucanue IBUKCHUS MaTePHAIbHON TOYKH BJIOJIb IJIOCKOM KpuBoii. HopmasbHOe 1

TAHTCHIIHUAJILHOC YCKOPCHHUA. Pazmyc KPUBU3HBI TPACKTOPHH.

BUJIET Ne 02

1. Bonpoc 1o BEIOODY.
2. Ilepssbiii 3ak0H HproToHA. IHEpHMabHBIE 1 HEMHEPLMAIBHBIE CHCTEMBI OTCUETA.
[IpeobpazoBanms ["amunes. OnucaHue COCTOSIHUSI YaCTHUIIBI B KJIACCUYECKON MexaHuke. Bropoii

3aKOH HproTOHa Kak YpaBHCHHUEC NBUKCHUS. HauansHbie YCJIOBUAL.



BUJIET Ne 03

1. Boripoc mo BeIOOpY.
2. 3akoH coxpaHeHusa umnyibca. Tperuit 3akoH HetotoHa. LlenTp Macce. 3aKOH IBUKEHUS

IICHTpa Macc.



