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1. Henu, 3a7a44 ¥ IJIAHUPYEMbIe pPe3yJIbTaThbl 00y4eHHs 110

JTUCHHUILINHE.

K ocHOBHBIM meJasIM OCBOCHHUA JUCHUIIIINHBI «Dusnka» CJIcayCeT OTHCCTH!

— @opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUSI U COBPEMEHHOTO (PU3UYECKOIrO

MBIIJICHUS,

— MPUOOPETEeHHE MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS U3YYCHHUSA

CCTCCTBCHHOHAYYHbIX, 06HIerOCI)CCCI/IOHaJILHBIX U CIICIHUaJIbHbBIX JUCIUITINH

K ocHOBHBIM jagjavdyaM OCBOCHUA JUCLHMIIIIMHBI

OTHCCTHU:

— N3ydenune oOmiel Gpusznku B 00bEME, COOTBETCTBYIONMIEM KBaTM(UKAIIUH

cricouaincra

B pesynbrare
bopMHpYIOTCA  CIEAYIOUME KOMIIETEHIMH M JOJIKHBI
CIIEIyIOLIUE PEe3yJIbTaThl OOYyYEeHHsI Kak 3Tan (POPMHUPOBAHUS COOTBETCTBYIOLIUX

OCBOCHMHA

JUCHUITIIMHBI

«Duszukay

(Momymsi) 'y

KOMIIETEHIINN:
B pesyabrare
OCBOCHMS
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTeHIIUH NPOrpamMmsbl 0o0y4eHHUsI MO AUCUMILINHE
o0y4arommiics J0JKeH
o01agaTh

OIIK-1 CnocobeH pemiaTth NOIIK-1.1. 3HaeT OCHOBBI MAaTEMaTHKH,
3a1a4u bu3uKH, MEXaHUKH, XUMHUH, HHPOPMALIMOHHO-
npodecCuOHATIbHON KOMMYHUKAIMOHHBIX TEXHOJIOTU;
JeATEIbHOCTH, NOIIK-1.2. YMeer pemaTh cTaHJapTHBIE
MPUMEHSISI METO/IbI npodeccuoHanbHbIE 3a/1a4K ¢ IPUMEHEHUEM
MOJIEJITMPOBaHUS, €CTECTBEHHOHAYYHBIX M OOLIEHHKEHEPHBIX
MaTeMaTHU4eCKOTo 3HAaHUH, METOJI0B MaTEMaTUYECKOI0 aHAIN3a U
aHaJIn3a, MOJIETTUPOBAHUS
ecrectBeHHOHayuHble 1 | TOIIK-1.3. ImeeT HaBBIKM pelieHus 3a1a4
0O0IIenHKEHEPHBIE npodeCCHOHATILHOM 1eATeNbHOCTH, TPUMEHSS
3HAHUA METO/Ibl MOJIETUPOBAHNS, MATEMATUYECKOTO

aHaJIN3a, ECTECTBEHHOHAYYHBIE U
0OLIeMH)KEHEPHbIE 3HAHUS

OIIK-4 Crnoco0eH npoBOIUTH HOIIK-4.1. 3naer yctpoiicTBo mpulOpoB,
M3MEPEHUS U 000py10BaHUSI M METOJIUKH TPOBEICHHS
HaOmoIeHus B chepe W3MEpPEeHHI 1 HaO0IeHuH B chepe
npodeccuoHaIbHON npodecCuOHaIBHOMN 1 TeTbHOCTH
JIEATEIbHOCTH, NOIIK-4.2. YmeeT npoBOIUTE U3MEPEHHUS U
o0OpabatbIBaTh U HabmroieHus B cepe npopeccuoHanIbHON

clenyer

00yYaromuxcs
OBITh  JTOCTUTHYTBI




MPEACTABISATH NESITEILHOCTH, 00pabaThIBaTh U MPEACTABIATh
AKCTICPUMCHTAIbHBIC IKCIIEPUMEHTAJILHBIC JTAaHHBIC
JaHHBIE NOIIK-4.3. ImeeT HaBBIKH MPOBECHUS

M3MEpPECHHI 1 HaO0IeHuH B chepe
po(hecCHOHANTLHOM e TEIbHOCTH, 00paboTKU
U TIPEJICTABICHUS SKCIIEPUMEHTAILHBIX JAHHBIX

2. MecTO TMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM POrpaMMbl.

Hucunmunaa «®dusuka» oTHocuTcs K 0azoBoMy 1ukiny (bl) ocHoBHOM
oOpa3zoBarenbHOI mporpammsbl (OI1).

«Du3nka» B3aMMOCBA3aHA JIOTHUECKH U COAEPIKATEIBHO-METOIUYECKU CO
cnenyrommmu qucrurinaamu Ol

Mooyna «Mamemamuueckue u ecmecmeeHHO-HAYYHbIE OUCYUNTIUHBIY
— Jluneiinas anre0pa,;
— MaremaTuyecKui aHaIus.

3. CTpyKTYypa M coep:KaHue TUCIUITUHBI.
CtpykTypa U coaepaHue AUCUHUIUIMHBI «DU3MKa» no cpokam u eudam
paboOThI OTPAKEHBI B MPUJIOKEHUH A.

3.1. Buasbl yueOHoii padoThI M TPYA0EMKOCTh

OO6mast TpyI0€MKOCTh TUCHHUIIIUHBI COCTABISET 4 3a4ETHBIX CAMHHMIIBI, T.C.
144 axanemMuueckux vaca (M3 HUX 72 yaca — caMOCTOsITeNIbHAsi paboTa CTYJEHTOR).
Ha nepBoMm Kypce BO BTOPOM ce€MeCTpe BbIJIENACTCS 4 3a4eTHBIX €IUHUIIBI, T.¢. 144
aKaJeMHUYeCcKHX Yaca (U3 HUX 72 yaca — caMOoCTOsITeIbHas padoTa CTYJEHTOB).

3.2. TeMaTu4yeCKUil IVIAH U3Yy4YCHHUS JUCHMIIUHbBI
Pacnipenenenrie ayuTOpHBIX 4YacoB IO BUJAM 3aHSATUH MPOU3BOIAUTCS

CIIeAYIOIIUM 00pa3oMm.
Bropoii cemecTp: nekiuu — 1 yac B Henento (18 vacoB), mabopaTopHbie pabOThI —
2 gaca B Heeno (36 9acoB), cCEMUHAPHI U TPAKTUYECKUAE 3aHATHSA— | Yac B HEJIEITIO
(18 gacoB), hopma KOHTPOJISI — 3a4ET.

CTpykTypa M cojaepkaHue AUCHUIUIMHBI «Du3nKay 10 CpOKaM M BHJIAM
pabOTHI OTPAKECHBI B IPHIIOKEHUH A.
3.3. Conep:kaHue IMCUUIIIMHBI

Bropoii cemecTp



Beenenue B pusndeckuii 1adopaTOPHBINA NPAKTHKYM
[IpssMbie m KocBeHHBIE (pu3mdeckne usMmepenus. OOpaboTka pe3ynbTaTOB
U3MEPEHUH U DKCIICPUMCHTAIBHBIC TOTPEITHOCTH

KunemaTuka nocTynareJbHOr0 ABHKEHHUS

Ousznueckuii BekTop. [londarue opra. Teopust otHOcUTENBbHOCTH [ anuies.
[lonoxxeHne MW €ro OTHOCHUTENBHOCTb. TpAaeKTOpUS MAaTEpUAIBHONM TOYKHU.
Conpukacaromascs IIOCKOCTh U COMPUKACAIOMIASICS OKPYKHOCTh. DJIEMEHTAPHOE
nepeMelnieHie ¢ dJeMEHTapHblid  myTb. CKOpOCTh  JABMKEHUS U €€
OTHOCHUTENBHOCTH. [IpuHIMI Cynepno3nnnu ABHKEHUMN. Y cKopeHnue. KacarensHoe
U HOpMaJpHOE YycKopeHus. JlexkaptoBa cuctema koopauHaT. Kunemarmyeckune
3aKkoHbI BHKeHus. [locTynarenbHoe ABMKeHHE abcomoTHO TBEporo tena (ATT).

JIMHAMMKA MOCTYNATEJbHOI0 IBUKECHUSA

ITonstne cuiabl. AOCOIIOTHOCTD CHJIBI B KJacCHUYeCcKOW MexaHuke. [loHsaTus
PaBHOAECUCTBYIOIIE W  cocTossHUA  nokod. llepBeiii  3akoH  HproTona.
Nuepunanbable cuctembl oTcuéra. Bropoit 3akoH HerotoHa n 3akoH BecemupHoro
TsaroTeHus. VMmynsCc M 3aKOH ero u3MeHeHus. Tpetud 3akoH HproToHa u
COXpPaHCHUE HMITyJIbCa 3aMKHYTOM cHUCTeMbl. LleHTp macc cucrembl. Ynapel U
B3PBIBBI.

PabGora 1 3Heprus B NOCTyNATEIbHOM ABHKEHUHU

[Tonstue cuioBoro mojs. DieMeHTapHas pabota U paboTa Ha KOHEUHOM
nepemenieHn. MoniHocTh. KuHeTnueckas sHEprusi U 3aKOH €€ H3MEHEHUS.
Teopema Kénwnra. [loTeHIMaIbHBIC CUJIOBBIE MOJII M TMOTEHIMAJIbHAS SHEPTHUSI.
3aKOH WM3MEHEHHUS TMOTEHIMAIbHOW sHepruu. HemoTeHIUalIbHbIE CUJIOBBIC MOJIS.
[Tose cuii CONMPOTHUBICHUA KakK IPUMEP HEMOTCHUHAIBHOTO CHJIOBOTO TOJIS.
Mexanuueckas SHEPTHS U 3aKOH €€ u3MeHeHus. KoHcepBaTUBHBIE CUCTEMBI.

KunemaTuka Bpamare/JibHOI0 IBUKEHHUS

DJIeMEHTapHbI yroj IOBOPOTAa M YTIJIOBass CKOpOCTh. CBS3b MEXIY
AJIIEMEHTAPHBIM YIJIOM MOBOPOTA U 3JIEMEHTAPHBIM nepeMerieHueM. CBs3b MEXIY
YIJIOBOM W JIMHEWHOW CKOPOCTSIMHU. YTIIOBOe€ yckopeHue. KacarenbHoe u
HOPMAaJIbHOE YCKOPEHHUS BO BPAILATEILHOM JIBHXKEHUHU. BpalarenbHoe NBUXKEHUE
ATT. CooTHOLIEHUE MEXKTY BpallaTEIbHBIM U IOCTYIATEIbHBIM IBHXKCHHUSIMMU.

/InHaMKHKa BpamaTeJibHOI0 ABUKEHMS
MOMEHT wuMIlyJbCa ¥ MOMEHT CHUJIbl. 3aKOH HW3MEHEHUS MOMEHTA
uMIyJsibca. OTHOCUTENBHOCTh MOMEHTA UMITYJIbca. MOMEHT UMITyJIbCa U YTJIOBas
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CKOpocTb. MoMeHT uHepuuu. OCHOBHOE ypaBHEHUE JIMHAMHUKHU BPAIATEIBHOIO
nekeHuss ATT. OceBble MOMEHTHI HHEPIMH HEKOTOPBIX Ted. Teopema
[lreiitnepa. PaboTra u KUHETHYECKas JHEPrusi BO BpalaTEIbHOM JBHUXKEHUHU.
[Ipeueccus. AHanOTHsI MEXAY NMOCTYIATENIbHBIM U BPAIATEIIbHBIM IBUKEHUSAMMU.
Mexanudeckue KoJieOaHusl.

AmMmutyna, yactota W (aza KoneOaHuil. 3aKOH TapMOHUYECKUX
KoieOaHuil; ux wu3o0pakeHHe Ha TrpaduKkax U BEKTOPHBIX JHarpaMmax.
WNneanpHblli rapMOHMYECKMM ocnwuiATop. Ksasmymnpyras cuna. YpaBHeHue
MJICAJIbHOIO OCHWIIIATOPA U ero pemenne. MastHuku. 1Ipespamenns sueprun npu
kosneOanusix. CBOOOJHBIE 3aTyxarolMe KojeOaHus OCHMIUIITOpPA C MOTEpSMHU.
Boinyxnennoie  konebanusi. Pesonanc. HopmanbHble  MOJBI  CBS3aHHBIX
OCHWLISTOPOB. BpeMsi ycTaHOBIIEHUS BBIHYXICHHBIX KOJECOAHUN U €ro CBS3b C
JTOOPOTHOCTHIO OCHUJIIATOPA.

OcHoBbl TepmoauHaMuKu (T/]) 1 MoOJIeKYyJISIPHO-KMHETUYECKOH TeopuM
crpoenus Bemecrsa (MKT)

IIpenmer TJI. Pabora u temmo. TJ| mapamerpet u T/l cocrosiHue.
PaBHoBecHble 1 HepaBHOBecHbIE T/l coctostHus. 'a3. Temnepatypa kak (QyHKIUSA
paBHOoBecHOrO T/l cocrosHus. YpaBHEHUE COCTOsSiHUsS. MieanbHbld ras.
Buytpennsis sHeprusi kak ¢ynkuus TJ[ coctosnus: mepBoe Hawano T/I.
TemnoémMkocTH HIeanbHOIO ra3a B pas3du4HbIX mporeccax. OOpaTumble U
HeoOpaTuMele rporecchl. Bropoe Hauano T/l. Outponus. Bo3pacranue s3nTponuu
B HEPABHOBECHBIX IMPOLECCAX H3OJMPOBAHHON cuCTeMbl. Yucmo ABoraapo.
Pazmepsl MoJiekyn. ODproaudeckass TeopeMa. 3aKOH O PaBHOM paCHpPEACICHUU
DHEPIUM TEIIOBOTO JIBMKEHUS B COCTOSIHUH TEIUIOBOTO paBHOBecHs. VeanbHbIN
ra3 ¢ Touku 3peHuss MKT. BHyTpeHHss SHeEpruss HAEalbHOro ra3a M €ro
TEIUIOEMKOCTH B Pa3InyHbIX Iponeccax ¢ Touku 3penus MKT.

3.4. TemaTHKa CEMUHAPCKUX/MIPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHIA
Cwm. I[Ipunoxenus 1, 2.

3.5. TemaTHKa KypCcOBBIX POEKTOB (KYPCOBBIX pador)

Cwm. Ipunoxenus 1, 2.

4. YueOHO-MeTOAM4YECKOE U NH(POPMAIIMOHHOE 00ecIedeHue
AUCHUILINHBI.
4.1. HopmatuBHble 1oKyMeHThI 1 'OCThI

1. ®enepanbubiii 3akoH OoT 29 pekadbps 2012 1. Ne 273-03 «O6
oOpaszoBanuu B Poccutickoit deaeparum;

4.2. OcHoBHAs JUTEpPATypa:



1.CaBenbeB U. B. Mexanuka. MonekynspHas ¢puznka [ DIeKTPOHHBIH
pecypc]:yaedHoe nocodue. - Cankr-IlerepOypr: Jlans, 2019. - 432 ¢. —
Pexum nocryna:
https://e.lanbook.com/book/113944https://e.lanbook.com/book/117715
2.Mponos . E. 3apaun no obiet pusuke [ DneKTpoHHBIN pecypc]:yueOHoe

nocobue. - Cankt- [letepOypr: Jlanp, 2019. - 420 c. — Pexxum noctyna:
https://e.lanbook.com/book/111196

4.3. lonoJHUTEILHAS JUTEPaTypa:
1.CagenneB U. B. DnexrpuuectBo. Konebanus u BosHbl. BosiHoOBas ontrka
[DnekTpoHHBIHN pecypc]:yueOHoe nocodue. - Cankt-IlerepOypr: Jlans,
2019. - 436 c. — Pexxum noctyma: https://e.lanbook.com/book/117715

4.4. JjeKTpoHHbIE 00pa3oBaTe/IbHbIC PeCypChl:

DneKTpoHHBIE 00pa30BaTeNbHBIC PECYPCHI HE IPEIYCMOTPEHBI.

4.5. J/InieH3uoHHOE H CBOOOTHO PACIIPOCTPAHsieMOe MPOrPaMMHOe

obecreueHme
Ne| HaumeHoBaHuHe Pa3padoTuux 110 JoctynHocTh Ccbuika Ha Equnsiii peectp
(npaBoo0JagaTesib) (JIMIEeH3MOHHOoE, poccuiickux nporpamm st IBM
cB000IHO u B/l (mpu Hamuum)
pacnpocTpaHsieMoe)
1 [ Astra Linux Common | OO0 «PYCBUTEX- JInueH3noHHOE https://reestr.digital.gov.ru/reestr/30578
Edition ACTPA» 3/?sphrase_id=954036
2 | MoitOduc 00O «HOBBIE JIunensnonHoe https://reestr.digital.gov.ru/reestr/30155
OBJIAYHBIE 8/?sphrase_id=943375
TEXHOJIOT' My

4.6. CoBpemMeHHbIe NIPodecCHOHANbHBIE 0a3bI JAHHBIX 1 HHPOPMALMOHHO
CIIPaBOYHbBbIE CHCTEMbI

1 | oubamorexku
(eLIBRARY.RU)

ba3za naHHBIX HayYHOU AJIEKTPOHHON

http://www.elibrary.ru

HoctynHo

[Tone3npie yueOHO-METOAMYECKHE U HHPOPMALIMOHHBIE MaTepUabl MPEACTABICHBI
Ha caiire: https://mospolytech.ru

5. MaTepuajibHO-TeXHUYECKOEe o0ecnevyeHue I CIUIIUHbI.

Cneunanu3upoBaHHas ydeOHast JnabopaTopus Kadeapbl
MOJIEKYJIIPHON ~ Pu3KKe

MEXaHMKe,

OCHAIlICHHAss, B TOM YHCIIE,
Ja00paTOPHBIMU  YCTAaHOBKAMH

«Phywey:

U TEPMOJUHAMUKE:
UCIOJIb3yeMbIMH B JAaHHOW paboyeil mporpamme
«OmnpeneneHue IUIOTHOCTH — TEID,

«DPusukay 110
Ayn. [TIK332, |

«3yyenne martemMaTHyecKoro MasTHUKa», «M3yueHne oOOpPOTHOTO MasTHHKay,
«/3ydyeHre MOMEHTa MHEPIUU Tesa» U Jp..


https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://mospolytech.ru/
https://mospolytech.ru/
https://mospolytech.ru/

6. MeToguyeckue peKOMeHAaNU

6.1. MeToanyeckue peKoMeHAAIUH /sl IPenoJaBaTeJis 0 OPraHu3al UM
00y4eHuUs

KonTponbHbie paboThl MUIIYTCS HAa CEMUHAPCKUX 3aHATHSAX. Bpems Hammcanus
Ka)KI0M KOHTPOJIBHON paboThl TOJKHO cocTaBiATh 20 MuHyT. Kputepun oneHku
KOHTPOJIbHOM pabOThI B COOTBETCTBUU € MYHKTOM 6.1.2 cnepyromue: 2 perieHue
3agaud (AaKTUYECKH HE HAyaTo; 3  pEIIEHUE HAyaTo, HAMUCaHbl MPaBUIIbHBIC
UCXOAHBbIE (POPMYJIBI, HO OTCYTCTBYIOT BBIBOJBI U3 HHUX; 4  pEIIEHHE €CTh, HO C
He04YETaMy, HampuMep, MPH HATUYUKA TPABHIBHOTO OOOCHOBAHHOTO OTBETa B
o0IIeM BHJE JOMYIICHbI BBIYUCIUTEIbHBIC OIIMOKH; 5  TMOJYy4YeH MpaBUIbHBIN
000CHOBaHHBIN YMCIICHHBIN OTBET.

VYCTHBI ONpOC MPOBOAMTCS Ha JIEKIIMOHHBIX U CEMHHApPCKUX 3aHATUSAX B BHUJE
JUCKYCCUM TI0 MpeJlaraéMblM BOIPOCAM U SIBISETCS WHTEPAKTUBHOW (Qopmoit
npoBefeHus 3aHATus. OH JoJbKeH 3aHuMaTh He MeHee 30% BpeMeHU JIEKIIMOHHBIX
3aHATUNA U HEe MeHee 30% BpEMEHN CEMUHAPCKUX 3aHATHN. BOIpOCH 1151 yCTHOTO
OIpOca KEJIaTeJbHO J0BECTU IO CTYACHTOB 3apaHee, J10 JIEKIIMOHHOTO U3JI0KEHUS
MmaTepuana, TaK, 4YTOObl OHHM CMOIJIM CaMOCTOSTEIbHO TOATOTOBUTHCA K
IPOBEJCHUIO NUCKyccuH. IIpu oleHKe JIeKTOp JOKEH YUYUThIBATH AKTUBHOCTD
CTYJCHTOB U pE3yJbTaTUBHOCTb MX OTBeTOB. [locie Kaxaoll aucKyccuu
OTIPE/IETSICTCSl TPYMIa CTYACHTOB, MOKA3aBIIMX HAWIy4IIMd pe3ynapTaT. Kpome
3TOr0, YCTHBIA OMPOC MPOBOAUTCS MPHU AOIYCKE K JabopaTopHOi padote. B atom
clly4yae pe3yJibTaT OLICHUBAETCS MO JBYXOAJIbHOM IIKane: 3a4€T-He3auyeT. Jlo Tex
nop, moka He OyJeT MoJiydeH 3auéT, paboTa HE MOKET CUMTAThCS 3allUIIEHHON
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6.2. MeTtoanyeckue yKkazaHus /sl 00y4al0IMXCS 10 OCBOCHHIO M CHHIJIHHbI
Tema 1. «BBenenue B puznueckuil 1a00paTOPHBINA MPAKTHKY M.
CTyAeHT TOJKEH MOATOTOBUTHCS K YCTHOMY OMPOCY B XOJ€E MOATOTOBKH K
JIOTIYCKY K JIabopaTOopHOW paboTe, BBIMOIHUTH Ta00PATOpHYIO padoTy U
HOJIFOTOBUTHCS K MPEICTABICHUIO PE3YJIBTATOB U3MEPEHUH Ha €€ 3aluTe
Tema 2. «KKunematuka nocTynaTesIbHOTO IBUKEHUS».

CTyZeHT 10KEH OArOTOBUTHCS K YCTHOMY OIIPOCY M PEIINTh 3aJauH,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUSAX ISl CAMOCTOSATEIBHOIO PELLICHUs, a
TaKK€ MOJArOTOBUTHCS K BBIIIOJIHEHUIO KOHTPOJIBHON PabOTHI.

Tema 3. «/luHaMuKa MOCTYNATENBHOTO ABMXKEHUS.
CTyAeHT IOJKEH PEeIINTh 3aJa4H, IIPeAJIaraéMble HA CEMHUHAPCKUX 3aHATHAX TS
CaMOCTOSITENIFHOTO PEIICHHUS, a TAK)KE MOATOTOBUTHCS K KOHTPOJIbHOM padoTe.
Tewma 4. «PaboTta 1 3HEprus B MOCTYyNATEIbHOM JBUKEHUN.
CTyAeHT IOJKEH MOATOTOBUTHCS PEIINTD 3a/1a4u, IpeijlaraéMble Ha CEMUHAPCKUX
3aHATHUSX ISl CAMOCTOATENBHOTO PEIICHHUS], & TAK)KE MOATOTOBUTHCS K
TECTUPOBAHUIO.
Tema 5. «KuHemaTnka BpalaTeabHOTO ABUKEHUS.

CTyAeHT TOJKEH PEMNTh 3aJa4H, IIPeIIaracMble Hd CEMHUHAPCKUX 3aHATHAX

JUISL CAMOCTOSITEIIbHOTO PEILECHUS
Tema 6. «/luHaMMKa BpalaTeIbHOTO IBUKEHUS.

CTyAeHT TOJDKEH PENTh 3aJa4H, IIpeIIaracMble Ha CEMUHAPCKUX 3aHITHUAX
JUISL CAMOCTOSITEIBHOTO PEILEHUS, a TAKXKE MOJrOTOBUTHCS K KOHTPOJIBHOU padoTe
u 1abopatopHoii pabore.

Tema 7. Mexannueckue KoneOaHusl.

CTyAeHT IOJKEeH MOATOTOBUTHCS K YCTHOMY OMPOCY M PELIUTh 3aJa4H,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUSAX JIJIS1 CAMOCTOATENBHOTO PEILICHHUS
MOATOTOBUTHCS K BBHIMOJHEHUIO U 3allUTE JIA0OPaTOPHOU PabOTHI.

Tema 8. «OcnoBel TepmoguHamuku (T[]) 1 MoneKyIsIpHO-KMHETUYECKOU
Teopun ctpoenus BemiectBa (MKT)».

CTyAeHT IOJKEH PelnTh 3a7a4i, IpeajiaraeMble Ha CEMUHAPCKUX 3aHITHIX
JUISL CAMOCTOSITEIIbHOTO PEILEHNUs, U IOJATOTOBUTHCS K BBIIIOJHEHUIO U 3aIIHUTE
1abopaTopHOIl paboTHI.

7. @OHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIECHUBAHUS Pe3yJIbTATOB 00y4YeHHU.

Meroauka mnpenonaBaHus JIUCHMIUIMHBL «®PH3uKa» MNpeayCMaTpUBAET
UCIIOJIb30BAaHUE PA3JIMYHBIX (OPM MPOBENCHUSI TPYNIOBBIX M HWHIWBHUIYaTbHBIX
ayJIMTOPHBIX 3aHSATHUM B COYETAaHUU C BHEAYAUTOPHON pabOTONl C 1EeJbIo
dbopMupoBaHUA U Pa3BUTHUS NPOGECCHOHATIBHBIX HABBIKOB CTYICHTOB.

1) UznoxkeHwe JIGKIMOHHOTO  MaTepualia [0  PSOy  pas/elioB
compoBoxmaercs npesenrtamusamu Microsoft Office Power Point, Bxirouarommmu
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UCIIOJIb30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MOJIENIEH, BUPTYaJIbHbIX
HKCIIEPUMEHTOB.

2) B xone nekuuid MPOBOIATCS JIEMOHCTPAIIMOHHBIE ASKCIEPUMEHTHI C
UCITI0JIb30BAaHUEM HKCIIEPUMEHTAIBLHOM 0a3bl Kadeapsl.

3) CryaeHThl BBIIOJHSAIOT JabOpaTOpHbIE PabOThl  (PU3UUYECKOTO
npakTukyma B saboparopusix kadenapbl «Duszmka». YueOHble MaTepuanbl s
CaMOCTOSITENIbHOM pabOThI 1O MOJATOTOBKE K JIOMYCKY M K 3allluTe J1a00paTOPHBIX
paboT CTyACHTHI MOTYT MOJTy4YaTh IUCTAHIIMOHHO C caifiTa Kadeapsl.

4) IlpoBepka pe3ynbTaTOB BHEAYIUTOPHONW  pPabOTBl  CTYJEHTOB
OCYIIECTBISIETCS C MOMOIIBIO MPOBEIEHUSI KOHTPOJIBHBIX PaboT, OMpoca, 3aIIUThI
1abopaTOpHBIX paboT, a TakxKe MpruéMa 3K3aMEHOB.

[Tpu npoBeaeHHMH 3aHATHM MO JUCHUIUIMHE NpuMmeHserca cucrema CJO -
Ims.mospolytech.ru. Ha mmarpopme C/JO mno aucumruiiHeE MOTYT OBITh
pa3MenieHsl yd4eOHble, METOAWYECKHE W HHBIE MaTepuasbl, CIIOCOOCTBYIOIIHNE
OCBOCGHUIO AUCIMILIUHBI CTYICHTaMH.

[Tpu mpoBeneHny 3aHATHI TaKKe MOTYT OBITh pEaM30BaHbI TaKue POPMBI
Kak BeOuHapsl (Ha miatrpopme ZOOM, Webinar, Webex), onnaiiH TeCTUpOBaHHE,
IPOMEXKYTOUHAsl aTTeCTalUs C IPUMEHEHUEM JIEKTPOHHBIX CPEJCTB.

[IpoBepka  pe3yabTaTOB BHEAY IUTOPHOM paboThI CTYJCHTOB
OCYILIECTBIISIETCS C MOMOUIBIO MPOBEJIEHUSI TECTOB, KOHTPOJIbHBIX PabOT, 3alUThI
7a00paToOpHBIX pabOT MyTeM MPUMEHEHHUS, B TOM YHUCIE SJICKTPOHHOW CHUCTEMBI
LMS.

Jis  BcexX BHAOB 3aHATHA TNPUMEHSIOTCA  CIEAyIoUe  IU(pPOBbIC
unctpymenTsl: Webinar, LMS; mudpossie Texnomoruu 10T (35eKTpoHHBIE TOCKH
Y UHTEPAKTUBHBIE IPOCKTOPHI).

7.1.1. OnleHoOYHBIE CPEACTBA JJIfl TEKYIEr0 KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOUHOM ATTeCTALMH M0 UTOTAM OCBOECHUS JMCUUIJIMHBI M y4e0HO-
MeTOoAuYeCKoe o0ecrnedyeHue CaMOCTOsATEIbHOM padoThl CTYACHTOB.

B mnpormecce oOyueHUs HCHOJB3YIOTCS CIEAYIOIIUE OLICHOYHBIE (HOPMBI
CaMOCTOATEILHON PabOThI CTY/IEHTOB, OIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIlUN:

Bo BTOpOM cemecTpe

— BBINIOJIHGHHE W 3amuTa 4 Ja00paTOpHBIX PabOT MO MEXaHWUKE, MOJCKYJISIPHON
bu3MKe U TEPMOJUHAMUKE;
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- BeimosiHeHue He MeHee 1 kypca LMS (paznen «Mexanukay, « TepMoanHaMuKay);
— BBITIOJIHCHHE HE MEHEee 2 KOHTPOJIbHBIX padoT;

- BeimostHeHne Mtorosoro tecta B LMS ne meree 60%.

— 3a4eT Mo pazjaeny «MexaHuka U MOJICKYJISIpHas (PU3UKay.

OOpa3supl 3agaHuil Uid TPOBEACHUS TEKYIIEro KOHTPOJS: KOHTPOJBHBIX paboT,
BOIIPOCOB JIJIsL YCTHOT'O OIPOCa, BOIIPOCOB Ul 3K3aMEHOB, a TaKXKe OWJIETOB IS
HK3aMEHOB NPHUBEACHBI B IPUIOKEHUU 2.

7.2 IlIkajgbl OLEHMBAHUS Pe3yJbTATOB NMPOMEKYTOYHOH aTTeCTAMUM W HX
ONMCAHUe:

Dopma npomexscymouHol ammecmayuu: 3a4em.

[IpomexxyTouHast artectanusi oOydarouuxcsi B opMe 3a4€ra MpOBOAMTCS
10 pe3yJIbTaTaM BBHITIOJHCHHSI BCEX BHJIOB YUCOHOH pabOTHI, MPEAyCMOTPEHHBIX
y4eOHBIM IUIAHOM TI0 JAHHOW JUCIUIUIMHE (MOJYJIO), NMPU 3TOM YYHUTHIBAIOTCS
PE3YJIBTAThl TEKYIIETO KOHTPOJISI YCIIEBAaEMOCTH B TeueHue cemectpa. OreHka
CTETICHU JIOCTHKCHUS OOYYaIOIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS 10
JUCHUILIMHE (MOJYJII0) IPOBOJUTCS IIPErojaBareiieM, BEAYIIUM 3aHSATHS TIO0
auciIuiiHe  (MOIYJII0)  METOAOM  OKCHepTHOW  oneHkd. [lo  wroram
MPOMEXKYTOYHOM aTTeCTallMKM IO JUCIUILUIMHE (MOIYJII0) BBICTABJISCTCS OICHKA
«3aUTEHOY» WIIH «HE 3aUTCHOY.

K npomesxcymounoti ammecmayuu OONyCcKarOmcs mMoaAbKO CHYOeHNbl,
BbINONHUBUIUE B8Ce BUObL  YYeOHOU pabomovl, npedycMOmpenHvlie pabouell
npozpammou no oucyuniure « Quzuxkay (YCnewHo 8bINOIHUGUIUE U 3aAUWUMUBUIUE
6ce n1abopamopHuvle pabomol)

HIxkana
OLICHUBAHUA

Onucanue

BoimonHeHbl Bce BUIBI yueOHOW palOTHI, NPEAyCMOTPEHHbIE YUEOHBIM
w1aHoM. CTyJEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHil, HaBBIKOB
NPUBEJCHHBIM B TaOJHMIax I[OKa3aTeei, onepupyer NpUOOPETCHHBIMU
3auTeHo 3HAHUSMH, YMEHHUSIMH, HaBbIKaMH, IPUMEHSIET UX B CUTyalUsX MOBBILIEHHON
cinoxkHoctu. [Ipu 3ToM MoOryT OBITH JOMYIIEHBl HE3HAYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYIHEHUS MPHU aHAIMTUYECKUX OMNepalusix, IepeHoce 3HaHUI
Y YMEHU Ha HOBbIE, HECTaHAapTHBIE CUTYalUH.

He BoinmosiHeH oauH wiu Oosee BUAOB yueOHOH paboThl, MPeayCMOTPEHHBIX
yueOHbIM Mmi1aHoM. CTYJIeHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaONHUIAX MOKa3aTeJel, JOIMyCKaroTCs
3HAYUTEJIbHbIE OIIUOKH, IPOSIBISAETCS OTCYTCTBUE 3HAHUN, YMEHHMH, HABBIKOB

He 3aureno




13

o psany HOKEB&TGJICIZ, CTYACHT UCHBITHIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA TIPU
ONCpUPOBAHNHU 3HAHHUAMHA U YMCHUAMMU IPHU UX IICPCHOCC HA HOBBIC CUTYAllUU.

Dopma npomerHcymouHou ammecmayuu: IK3aMeH.

[TpomexxyTouHas artecTamnusi O0yJaromuxcs B GopMe dK3aMeHa MPOBOIUTCS
M0 pe3yJbTaTaM BBITOJHEHHS BCEX BUIOB y4eOHOUW pabOTHI, MPETYyCMOTPEHHBIX
y4eOHBIM IIAHOM IO JAHHOW AWCIUIUIMHE (MOIYJIO), TIPU 3TOM YYUTBHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJS YCIEBaeMOCTH B TeueHue cemectpa. OreHka
CTETICHU JOCTIKECHUS OO0yYaIOIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYCHHS IO
TUCTIMIUTMHE (MOJYIIO) TPOBOAMTCS TMpEroAaBaTesieM, BEIyIIUM 3aHATHSA TIO
TUCIMIUIMHE  (MOIYJII0)  METOAOM  OKCHepTHOW  omneHku. [lo  wroram
MIPOMEKYTOUYHON aTTeCTAlMK IO AUCIUIUIMHE (MOMIYJII0) BBICTABJISCTCS OIICHKA
«OTIMYHOY», «XOPOIII0Y, «YTOBICTBOPUTEIHLHO» UITH «HEYIOBICTBOPUTEIHHOY.

K npomesxcymounoii ammecmayuu 00onyckaromcs moabKo CmyOeHmbl,
BbINONHUBUIUE B8Ce BUObL  YUeOHOU pabomovl, nNpedycMOmpenHvle pabouell
npozpammou no oucyuniure «Dusuxay (ycnewHo Hanucasuiue KOHMPOJIbHbIE
pabomvl, 8bINOIHUSUIUE U 3AWUMUBUIUE TAOOPAMOPHbLE PabOMbL)

IlIkana ouenueanus Onucanue

Buinonnenvt  6ce 6udvt  yuebHnolu pabomwvi, npedycMompeHHbvle
yueonuvim naanom. Cmyoenm OeMOHCmpupyem CcOoOmeemcmaeue
3HAHUL, YMEHUl, HABbLIKO8 NPUBCOEHHbIM 8 MAOIUYAX NoKa3ameinel,
0 onepupyem npuoOPemeHHbIMU 3HAHUAMY, VYMEHUSMU, HABLIKAMU,
IO NPUMEHSIEM UX 6 CUMYayusx NOGbLUEHHOU crodxchocmu. Tlpu smom
Mocym Oblmb 0ONYWeHbl He3HAYUMEeNbHble OWUOKU, HeMOYHOCU,
3ampyoHeHust NPU AHATUMUYECKUX ONepayusix, nepeHoce 3HAHUll u

yMeHZ/lZZ HAa Hoewble, Hecmaﬂdapmﬁble cumyayuu.

Buinonnenvt  6ce 6uowvt  yuebHoU pabomvi, npeodyCMoOmpeHHbvle
yueonvim — naanom.  CmyodeHm — OeMOHCmMpupyem  HenojHoe,
Xopowo npasuibHoe  CoOmeemcmeue  3HAHUL,  YMeHUll,  HABbIKOG
npugedeHHbiM 6 mabiuyax noxazameinetl, o0 eciu npu SMom OblLIU
oonyujenvl 2-3 HecyujecmeenHvle OUUOKU.

Bvinonnenvt  6ce  6udbi  yueOHolu pabomovl, npeodycCMOmMpeHHbvle
yueonvim naanom. Cmyodenm OeMOHCmMpUpyem CcooOmeemcmaeue
Yooeremeopumenvno | 3nanuil, 8 KOMOPOM 0CBEUEHA OCHOBHAS, HAUOONIee BANCHASL YACHDb
Mamepuana, Ho npu dSMoM OONYWeHa 00HA 3HAYUMENbHA OWUOKA
WU HEMOYHOCMb.
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He egvinonnen oounm unu 6Oonee 6udo8 yueOHOU pabomesl,
npedycmompennvix yueonvim nianom. Cmyoenm OemoHcmpupyem
HenoHoe COOmMEemcmeue 3HAHULl, YMeHull, HA8bIKO8 NPUBEOCHHbIM
6 mabnuyax noxaszameetl, OONYCKAOMCA 3HAYUMENbHbIE OWUOKU,
Heyooenemsopumenvho . .
NPOSGIISLEMCS. OMCYMCMEUe 3HAHUL, YMEHUU, HABbIKO8 NO POy
nokazameinetl, cmyoenm ucnvlmoléaem 3HaQUUMeNbHbLe
3ampyoHeHus npu ONEPUPOBAHUU 3HAHUAMU U YMEHUAMU NPU UX

neperoce Ha Hoevle cumyayuu.

7.3. OueHouYHbIEe CpeCTBA
@®OoH/T OIICHOYHBIX CPEJICTB MPECTABIICH B MPIIIOXKEHUHU 1 K pabodeii mporpamme.



CrtpykTypa u cofiep:KaHue AUCIUILTUHBI « DU3UKay
10 HAIIPaBJICHUIO TOATOTOBKHU

22.03.01 MarepuajioBeeHue ¥ TEXHOJIOIMH MATEPHAJIOB

15

[Ipunoxenue A.

[Tpodumns:
«IlepcneKTUBHBIE TEXHOJOTHH U MATEPUAJIBI»
(OakanaBp)
ouHas gopma oOydyeHus
Buawbl yueoHoi
padoThI,
Ho 2| = & BKJII0YAS
mep p 2| S S| camocrosTeBHYIO ®opmut aTTecranin
asaea = = D
a 3 | = Z| paboTy CTy/IeHTOB,
TeM © © |u TpymoEeMKOCTh B Yacax
J | II/C | Jlab | CPC | 3JIP P | KP|YO| O 3

BBeaenue B pusnueckui

JIa00pPATOPHBII NPAKTHKYM.

[IpsiMble ©u KOCBEHHbIE (U3UYECKUC
1 | U3MepeHHsL. OO6paboTka pe3yabTaTOB 5 1-2 4 4 +

HU3MCPCHUHN nu OKCIICPUMCHTAJIbHEBIC

MOTPELUTHOCTH

Boinonnenne mabopatopHoil  pabOThHI

«OnpeneneHue mMIOTHOCTH TEI»




16

Kunematuka MmoCTYNNaTeJILHOI0
ABHKCHHUA

Ousnueckuii Bektop. Ilonsarue opra.
Teopuss oTHOcHTENbHOCTH [ 'anmunes.
[TomoxeHne U €ro OTHOCUTEIBHOCTD.
TpaekTopusi MaTepUAIBHOM  TOYKH.
Conpukacaroniasicss  IUIOCKOCTb U
COITPUKACAIOIIASICS OKPY>KHOCTb.
DJIleMEHTapHOE IIEpEMEILICHUE 17§
AJIEMEHTAPHBIN Iy Th. CxopocTb
JIBIDKEHUSI M €€ OTHOCHUTEJIBHOCTD.
[IpyHUMIT CyNEPIIO3ULMU  JBUKCHUU.
Yckopenue. KacarensHoe 151
HOpPMaJIbHOE yCKOpeHus. JlekaproBa
cucreMa koopauHar. Knnemaruueckue
3aKOHbl JBWXkeHMs. [locrymarenpHoe

NBIDKEHUE a0COIIOTHO TBEPIOTO Tela
(ATT).

2,3

Brinonnenue 1abopatopHoi pabOThI
«M3y4yeHne MaTeMaTH4EeCKOro
MasITHUKa»

2-4

JAuHamuka MOCTYNATEeJILHOI'0
JBHKEHHUS

ITonstre cuabl. AGCOJIIOTHOCTD CHUJIBI B
KjJaccudeckor MexaHuke. IlonsaTus
PaBHOAECUCTBYIOIIEH W COCTOSIHUA
nokosi. IlepBelii  3akoH  HproToHa.
NuepumanbHble  CUCTEMBI  OTCYETA.

5-6
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Bropoit 3akoH HproToHa u 3akoH
BcemupHoro tsarorenus. Mmmnynsc un
3aKOH €ro M3MEHEHHs. TpeTun 3aKoH
HproToHa u coxpaHeHue wuMITyJbca
3aMKHYTOM cuctembl. [LleHTp Macc
CUCTEMBI. Y 1apbl U B3PBIBBI.

2,3

Boinonnenne nabopaTopHOM pabOTHI
«M3ydenne 000pOTHOTO MASITHHKA

5-8

Pabora u 3Heprus B
NOCTYNATEeJIbLHOM IBHKEHUH

[TonsaTne CUJIOBOIO TIOJIA.
OneMmeHTapHasi pabora u paboTa Ha
KOHEYHOM TNepeMelleHnd. MOIIHOCTb.
Kunernueckass »Hepruss M 3aKOH €€
W3MEHEHUS. Teopema Kénwura.
[ToreHUMabHBIE CUJIOBBIE TIOJSL U
NOTEHIUAJIbHAS SHEPTHUSL. 3aKkoH
U3MEHEHHUSI NOTEHLIHMAJIBHON HHEPIUU.
HenoreHuumanbHble  CHJIOBBIE  TOJIS.
[Tone cuil conpoTUBIIEHUS KaK MPUMEP
HEMOTEHIMAIIBHOIO  CHJIOBOTO  TIOJIS.
Mexanuueckass JHEpruss M 3aKOH e€
U3MEHEHMUSI. KoHcepBatuBHbIE
CUCTEMBI.

7-10

Boinonnenne nabopaTopHOM paOOTHI
«3yuenune 0aJUINCTHYECKOTO
MasiITHUKA

9-10

Kunematuka BpalaTeJbHOro

11-
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JABUKEHUS

DJeMEHTapHbIi  yrojl TMOBOpOTa W
yrioBasi  CKOpocTh. CBsI3b  MEXKAY
3JIEMEHTApHBIM YIJIOM MOBOPOTa U
AJIEMEHTAPHBIM TiepemenieHneM. CBA3b
MEXIY  YIIIOBOM 151 JIMHEUHOMN
CKOPOCTSIMU.  YTJIOBOE€  YCKOpPEHHE.
KacarenpHO€ 1 HOpMabHOE YCKOPEHUS
BO BpAILIATEILHOM JIBUKECHUU.
Bpamarensnoe JIBUJKECHUE ATT.
CooTHomieHUE MEXAYy BpallaTeIbHbIM
Y NOCTYNAaTEIbHbIM IBUKCHUSIMHU.

12

Brinmonnenune nabopaTopHOi padOTHI
«M3yvyeHre MOMEHTA HHEPITUH T

11-
13

JIuHaMuKa BpalaTeJ bHOIo
ABHKECHUSA

MoMeHT umnynbCca U MOMEHT CHIIBIL.
3aKOH M3MEHEHUS MOMEHTa MMITYJIbCA.
OTHOCHUTEIBHOCTh MOMEHTA MMITYJIbCA.
MoMeHT  ummynsca U yIVIOBas
CKOPOCTb. MowmenT VHEPLIUH.
OCHOBHOE  ypaBHEHHME  JWHAMUKHU
BpamarensHoro  ABwkeHus  ATT.
OceBble MOMEHTBI MHEPLIUHA HEKOTOPBIX
ten. Teopema Ilreiinepa. Pabora u
KHUHETUYECKAs DHEPIUs BO
BpamaTeabHoM ABWKeHUH. [Ipeneccusi.
AHJIOTUSL MEXKJYy IOCTYNaTEIbHBIM U

16
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BpamaTCJIbHBIM IBUKCHUAMMU.

5,6

Brimonaenne nmabopaTopHOW pabOTHI
«M3ydeHne 3aKOHOB JIMHAMUKHA Ha
MaluHe ATBY1a»

14-
15

OcnoBbl Tepmoannamuku (T) mn
MOJIEKYJISIPHO-KUHETHYEeCKOM
Teopuu cTpoeHus Bemecrsa (MKT)

IIpeamer TJ. PaGora wm Ttemno. T/
rapameTpbl 51 TI COCTOSIHHE,
PaBHOBecHble U HepaBHOBecHbie T/]
cocrosHusa. [l'a3. Temmeparypa Kax
¢bynkuus paBHoBecHoro T/l cocTtostHUS.
YpaBHeHue coctosiHus. MneanbHbin ras.
Buytpennsis sneprus kaxk Qynxius T[]
COCTOsIHMA:  mepBoe  Hawyano T/
TermoéMKOCTH  MACATBHOTO Taza B
paziuuHbIX Tpoleccax. OOpaTumbie U
HeoOpaTUMBbIe MIPOLIECCHI. Bropoe
Havano TJI. Onrponms. Bospactanue
SHTPOINHMHU B HEPABHOBECHBIX MPOIECCAX
W30JIMPOBAHHOM CHUCTEMBI. Yucno
ABoraJipo. Pa3mepsr MOJIEKYL.
Dproauydeckas TeopeMa. 3aKOH O paBHOM|
pacnpeiesieHud  JHEPruu  TEIIOBOTO
JIBUXXEHHUSI B COCTOSSHUM  TEIJIOBOTO
paBHOBecus. WneanbHbI Ta3 € TOYKH
3peruss MKT. BnyTtpenuss sHeprus

HJEAJILHOTO ra3a U €ro TEIIOEMKOCTH B

16-
18
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Pa3IUYHBIX MPOLIECCAaX C TOYKU 3PEHUS
MKT.

Brimonaenne nmabopaTopHOW pabOTHI

16-

«Onpenenenue koaduimenTa 17 6 4
BSI3KOCTI
Breimonnenne mabopatopHoit  pabOTHI
17-
«Onpenenenune koaduimeHTa 18 6 4
IIyaccona»
Hroro mo 2 cemecTpy: 18 | 18 | 36 | 72 3a4
NTOI'O 18 | 18 | 36 | 72 1
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[Mpunoxenne 1 k
paboueii mporpamMme

MUHHCTEPCTBO HAYKH U BBICILIEI'O OBPA30BAHU S POCCUMCKOM ®EJIEPALIMA
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMH IMOJIUTEX)

Hanpaenenue moaroToBKu:
22.03.01 MarepuanoBeieHuE U TEXHOJIOTMH MaTepUaIOB

OII (mpodus):
«[lepcriekTHBHBIC MaTEPHAIIBI H TEXHOIOTHI

®dopma o0ydeHus: OUHAas

Kadenpa «DPuznka»

®OHJA OHUEHOYHBLIX CPEJICTB
IO JNCHUII/IMHE «®u3uka»

Cocras:

|. Onrcanue oIeHOYHBIX CPEJICTB:

1. KommIIeKTHI KOHTPOJIBHBIX padboT (K/P)

2. ponp TectoBbx Borpocos (T)

3. mpUMepHBIE BOIPOCHI IS 3aLIUTHI TabopaTopHOil padboTs (3JIP)

4. obpazer Ousnera 1t 3a4€Ta U BOMPOCHI JUIsI TIOJITOTOBKY K 3a4€Ty (3)

CocTraBureiu:

HouenT xadenpsl «Pu3nkar»
K.p-M.H

M.B. Kopsiuko

Mocksa, 2023ron
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Hepequb OLCHOYHLIX CPEACTB 0 JUCHUIIJINHE «Pu3zuxkan»

HaumenoBan [IpencraBnenue
Ne
0C ue Kpartkas xapakTepucTuka OlleHOYHOTO CPEJICTBA OLICHOYHOTO CPEACTBA
OILIEHOYHOTI'0 B ©®OC
Koutponbnas |Cpeactso MIPOBEPKHU MEHUI MIPUMEHSTH
P pei POBEp Y p KoMIiekT KOHTpOIBHBIX
1 paboTta MOJlyYeHHbIE  3HAHWS  JUIsl  peuleHus  3aaa4y .
3aJlaHu¥ 10 BapraHTaM
(K/P) OIIPEECIICHHOr0 THUIIA IO TEME WK pa3lieiy
Cucrtema CTaH/IapTU3UPOBAHHBIX 3aJlaHuH,
Tect MO3BOJIAIONIAS ~ aBTOMATH3UpPOBaTh  MPOIIE .
2 o POB: PORCIYDY | oy tecToBbIX 3a1aHMi
(T) W3MEPEHHUsT ~ YPOBHS  3HAHWA W yMEHHH
00y4aromerocs.
3 CpeAcTBO TMPOBEPKH YMEHUH W HABBIKOB IIO
amura
1360 IjllTO Hoif [ACTOMB30BAHMIO naboparopHoro obopyaoBanus u | I[IpumepHbie BOIPOCHI
3 p£60T1131 M3MEPUTEIbHBIX puOOpPOB, 00paboTke JUISL 3aIUThI
(3JIP) SKCIIEPUMEHTANBHBIX JTaHHBIX U HMX CPAaBHEHUIO C | J1abOpaTOPHBIX paboT
TEOPETUIYCCKUMH pacueTaMu
CpeAcTBO MpOBeIeHUs] MPOMEKYTOYHON aTTeCTAINH Bompocs! s
4 3auer 10 pe3yJbTaTaM BBINONHCHUS BCEX BUIOB YYEOHOH | [oAroTOBKH K 3a4éTy,
(3) paboThl B TEUEHUU CEMECTpa C MPOCTaBICHHEM HPHUMEpBI 3a4ETHBIX

OLICHKH «3a4YTCHO)» HNJIN «HE 3a4TCHO»

OMIIETOB
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KommuiekT 3agaHuid 17151 KOHTPOJIbLHOM PadoThI

110 JUCHUIIIIMHEC «Du3ukan»

Tema ... Kunemamuka nocmynamesibHo2o OsuUdICCHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE NBUKCHHE TEJA OIMCBIBAETCS CICAYIOIMMHU 3aKOHAMU JBU)KCHHUS:

x(t)=13—-97t +26,5t%; y(t)=7,5-6t—17t>
X,y AaHbl B METpax, { — B CeKyHIax.
Omnpenenure B MoMeHT BpemeHnu t=11 c: 1) koopauHaTsl Tena; 2) NpoeKIUU CKOPOCTH Tena; 3)

MPOEKIIMKA YCKOpEeHHs; 4) KacaTelbHOE YCKOpEeHHE; 5) HOpMallbHOe ycKopeHue; 6) paauyc
KPUBHU3HBI TPACKTOPUHU

BAPUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE NBUKECHHE TEJa OIUCBIBACTCS CIECAYIOIIMMH 3aKOHAMHU JBUKCHHUS:

x(t)=1-143t +0,4t2; y(t) = 23+17t + 0,5t

X,y IaHbl B MeTpax, t — B ceKyHaax.

Omnpenenure B MOMEHT BpeMeHH t=5 C: 1) KoopAMHATHI Tena; 2) MPOEKIMH CKOPOCTH Tena; 3)
MPOCKIIMU YCKOpEHHUsi; 4) KacaTeJbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHue; 6) paauyc
KPUBU3HBI TPAEKTOPUU

BAPUAHT 3
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMEpHOE NBHKEHHE TEJa ONMHUCHIBACTCA CICAYIOUIMMHU 3aKOHAMU JIBUKCHUS:

x(t)=25+0,1t +6,5t; y(t)=7,5+66t 1,7t

X,Y 1aHbl B MeTpax, t — B CeKyH1ax.

Omnpenenure B MOMEHT BpeMmeHH t=34 C: 1) KoopauHATHI Tela; 2) MPOESKIIUU CKOPOCTH Tena; 3)
MPOEKIIMKA YCKOpEeHHs; 4) KacaTelbHOE YCKOpPEeHHE; 5) HOpMallbHOe ycKopeHue; 6) paamyc
KPUBU3HBI TPACKTOPUHU

BAPUAHT 4
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMEpHOE IBUKEHUE Tejla ONKUCHIBACTCA CIEAYOLUIUMU 3aKOHAMU JIBUKCHUS:

x(t)=—23-9t +4,5t%; y(t)=—75+63t + 34t*

X,y JaHbl B METpax, t — B CEKyHaax.

Omnpenenute B MoMeHT BpeMeHH t=10 C: 1) koopAauHATHI Tena; 2) NPOEKIMH CKOPOCTH Tena; 3)
MPOEKIIMN YCKOpeHHUsI; 4) KacaTelIbHOE YCKOpPEHHE; 5) HOpMalbHOE YCKOpEeHHe; 6) paamyc
KPUBU3HBI TPAEKTOPUHU
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Tema ... lunamuka epawiamenvrnozo 0guxccenus.

BapuanTt 1

MaxoBuHK BpalaeTcs 110 3aKOHY, BEIpakaeMoMy ypaBHeHneM ¢=A+Bt+Ct?, rie
A=2pan, B=16 pan/c, C=-2pan/c’. MOMeHT HHepIHU MaxoBHKa paBeH SOkr-m2. Haiitn MoMeHT
CUJI, IEMCTBYIOIMX Ha MaXOBUK (BpalllalolIMii MOMEHT) B MOMEHT BpeMeHu t=1c.

Bapuanr 2

CrutonrHoi NUIMHIP Maccoi M=4 Kr KaTUTCS 0€3 CKOJIBKEHHS 110 TOPU30HTAIILHON
MOBEpXHOCTH. JIMHEHHast CKOPOCTh OCH MIJIUH/pA paBHA | M/c. Onipenenure moIHyo
KHHETHUYECKYIO YHEPTUIO IIHJIMHIPA.

Bapuant 3

Ha nunnHap, KOTOpBIA MOKET BPAILATHCS OKOJIO TOPU30HTAIBHOW OCH, HAMOTAaHA HUTh.
K koHIly HUTH TpUBsI3aH rpy3uK Maccoit M=0.1 Kr, KOTOPbII MOXET CBOOOIHO OIyCKaThCSL.
CunTtas MOMEHT HHEPIMH IMIHHApPA paBHBIM 0.02 KT-M2, OIIpeIeNnTe YCKOPEHUE IPy3HKa.

Bapmuanr 4

JlBa mapuka maccamd M=10 T CKpersIeHbl TOHKUM HEBECOMBIM CTEP)KHEM TMHOU
[=20cm. Omnpenenute MOMEHT WHepIMU | CHCTEMBI OTHOCHTEIBHO OCH, MEPICHAUKYJISPHON
CTEPKHIO ¥ TIPOXOISIIEH Yepe3 TOUKY CTEPIKHsI, NETSIIEH ero JUIMHY B OTHOIIEHUH 1:2.

@doHa TECTOBLIX 3aJJaHNU
110 JUCIIHUITJIMHE «Duzukay

Pasnen Paboma u IJHepiuna 6 nocmynameéjlbHOM oeudiceHUU

1. 3aganue
Teno maccoit 3 KT ABHIKETCS CO CKOPOCTHIO 4 M/C U yapsieTcst abCOIOTHO HEYIPYTO O
HEMOJIBIYKHOE TEJIO TaKo ke Macchl. [Ipu ynape Bo BHyTPEHHIOI SHEPTHUIO TIEPEIILIO ...

M 12 JIx
L1 9 Ix
1 3 JIx
L1 62 Ix
O 15 Ix
L1 42 Tx

2. 3aganue
[Tyns maccoii 10r nonana B GaJTMCTUUECKUNA MasTHUK Maccoi SKI U 3acTpsijia B HEM.
OTKJIOHUBIIUICS MasiTHUK MOAHSICS Ha BbIcOTy 10cM. CKOpOCTH MyJIH B 3TOM ciydae Obuia ...

M 701 m/c
L1 2,5wm/c
O 5wm/c
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O] 3,74 m/c
O 3,6 m/c
0 1,21 m/c

1. 3aganue

e —_
OnpenenuTb MTHOBEHHYIO MOIIIHOCTb, Pa3BUBAEMYIO CHIION F= 21] (H), xoTopas

JIEHCTBYET Ha MAaTePUATbHYIO TOUYKY, IBUXKYIIYIOCS CO CKOPOCTHIO ) :1,5| +2 J + 6,2k
(m/c).

b7 42 Bt
[J 0BT
L] 36 Br
(] 17 Br
L] 72 Br
[J 8 Bt

3. 3aganue
OnpenenuTh MTHOBEHHYIO MOIIIHOCTb, Pa3BUBAEMYIO CHIION F=2 J +3k (H), xoTopas

JeliCTBYeT Ha MaTepHaTbHYIO TOUKY, BHKYLLyIocs co ckopocTbio O =1,DI —4_] (m/c).

M7 - 8 Br

1 1Bt

- 6,93 Br
0 Bt
-4,9 Bt
17 Bt

8 Bt

O o ood

4. 3ananme

JIBa rpy3a, Macchel KOTOPBIX OTHOCATCS Kak 1:4, COEMMHEHBI C:KATOW MPYKUHOM U JIeKAT HA

TOPU3OHTAIILHON ITOBEPXHOCTH CTOJIa. [Ipy pacrpsMieHun npyKUHBI TPy3 MEHBIIEH MacChl
nostyyaeT knHetnueckyro sHepruto 40 /[x. IloreHnnanpHas sHEpPTHs CKATOM MPYKUHBI IIPH
3TOM ObljIa paBHa ...
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M 50 Ix
O 12 Jx
O 160 Jix
0 10 Jx
] 20 Ox
O 400 Jx

5. 3apanue
Kapannam nnunoit 20 cM, IOCTaBICHHBIA BEPTUKAIBHO, TaAaeT Ha cTo. JIuHelHas CKOpOCTh
[IEHTpa Macc KapaHjalia B KOHIIE [Ia/ICHUs paBHA ...

M 1,21 m/c
L] 3,6 m/c

O 3,74 m/c
L] 701 m/c
L 2,5wm/c

L] 5wm/c

6. 3ananue
KakoBo oTHOIIEHHE HaYaIbHOW KHHETUYECKOW SHEPTUU MaTepHaIbHOM TOYKH K KOHEYHOM, €CIH
€€ UMITYJIbC YBEIUUMics B 3 pasa.

M 0,11
[1 0,25
L1 0,21
(1 0,93
L1 2,25
(1 1,08

7. 3ananue

BporienHoe ropu30HTaIBHO TeNIo Maccoi 1Kr co ckopocThio 20 M/c uepe3 3¢ ynano Ha 3eMITIO.
KuneTrnueckas sHEpTHsI TeJIa B MOMEHT yiapa o 3eMJII0 OyeT ... (COMPOTHBIIEHUE BO3TyXa HE
YYUTHIBATH)

M 632 Jix
L1 62 JIx

O 182 Jx
(] 400 JTx
O 123 Jx
L1 372 Tx

8. 3amanue



27

[Tyns maccoit 10r, seTsimas ropu3oHTaIbHO co ckopocThio 200 M/c, monaaaeT B AepeBIHHBIN
OpyCOK Maccoit 5 Kr, JIeKaIllui Ha CTOJIC B YIEP>)KUBACMBIH MPY>KHMHOM C )KECTKOCThIO 2 KH/M .

IIpy>xuHa Ipu TOM COKMETCS Ha AX, PaBHBIN ... (TpEeHHE HE yUUTHIBATD)

M 2107 m
L] 153 ™
(] 80m

(] 0,3m
] 29,8 m
L] 2,04 m

9. 3ananue

W13 npy>XMHHOTO NMUCTOJIETA BBICTPEIWIIH ITyJICH ¢ Maccoii 5 r BepTUKanbHO BBepX. JKeCTKOCTh
npyxxunsl mucronera 1,25 kH/m. Ipyxuna 6pi1a cxara Ha 8 cM. [locne BricTpena myms
HOJHAJIACh HA BBICOTY ...

M 80 m
O 2102w
L] 153 ™
] 0,3mMm
] 29,8 m
(] 2,04 m

10. 3apanue
Teno OpoIICHO MO YIIIOM K TOPU30HTY €O CKOPOCThIO 15 M/c. Eciin He yunThIBaTh
COIPOTHUBJICHUE BO3/IyXa MPH IMOJIETE, TO CKOPOCTH Teja Ha BeicoTe 10 M Oyer ...
M 5wm/c
L1 2,5wm/c
L1 701 m/c
L1 3,74 m/c
1 3,6 m/c
O] 1,21 m/c

11. 3aganue
[TonHas MexaHWYecKasi JHEpTHs TBEPOTO Tela paBHa ...

[] mpou3BeaeHHIO KHHETHYECKOW 1 TIOTCHIMAIBHOM SHEPT Ui TBEPOTO Tea.

[] pa3HOCTH MOTEHIMATBLHOW ¥ KHHETUYECKOW SHEPT U TBEPIOTO TeJa.

M cyMmMme MOTEHIIMAIBHON W KHHETHYECKOM SHEPTHil TBEPIOTO TEa.

[] OTHOILICHHUIO MOTEHIMATBHOW YHEPTHH K KHHETHYECKOI YHEPTUHU TBEPJIOTO Tela.
[l OTHOLICHWIO KHHETHYECKOH YHEPTUH K OTCHIIUAIBHON YHEPTUH

[] paboTe cuIbI TpEHUS

12. 3apanue
[TonHyr0 MEXaHUYECKYIO SHEPTUIO MMPOU3BOJILHON MEXaHHUECKON CHCTEMBI MPU OTCYTCTBUH
JOUCCHUIIATUBHBIX CI/I.]'I, MOXHO U3BMCHUTSE ...
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[] pa®oTol BHENIHUX ¥ BHYTPEHHUX CHJI, ACHCTBYIONIUX Ha TEIa CUCTEMBI.
[ paGoToii TOIBKO BHEIIHKMX CHJI, A€HCTBYIOIIUX HA TEJIA CUCTEMBI.

[J pa®oTo# TONBKO BHYTPEHHUX CHJI MEXaHHUECKOW CUCTEMBI.

[] M3MEHHUTH HENb3S.

[] oxJya)IeHHUEM Tell CUCTEMbI

[] HarpeBaHHEM TeJ CHCTEMbI

13. 3aganue
Teno maccol 2Kr IBHXKETCS MO ACHCTBUEM CHJIBI TPSIMOJIMHEMHO COTJIaCHO YPaBHEHUIO

2 y
X=4 — 2t +t“. Mruosennas MomHoCTb, pasBuBaeMas CHIION yepe3 2¢ pu 3TOM OYJIeT ...

14. 3aganue

y 2
PaBHOI[eI/ICTBYIOH_[aH T€Jla IIpU €T0 ABUKCHUMU 110 3aKOHY X - t + O,St , pPa3BUBAcCT 3a

uHTepBan BpeMeHu 0-2 cexyH bl cpeiHIo MolHocTh 4 BT. Macca Tena B 3ToM ciiyyae paBHa

M 4 xr
L] 2 kr
(] 6 kr
L] 8 kr
] 0,8 kr
L] 0,6 xr

15. 3ananmue
MOIIHOCTh CHITOBOI YCTAaHOBKHM BO BpeMeHH u3Mensiercst mo 3akony: N(t)=kt (Bt) (k=50Bt/c).
Onpenenuts paboTy, TPOU3BEACHHYIO ATOM YCTAaHOBKOM 3a BpeMs t=4c.

[ 123 JTx
1 50 dx
(1 160 JTx
1 20 dx
b7 400 Tx
O 10% Tk

16. 3aganue

JlBHraTens coBepluaeT paboty, koTopas onucksaercst pynxumeii A=4C0S 2t (JIx), toe t —
BpeMs B ceKyHiax. OnpeeuTh MTHOBEHHYIO MOIIIHOCTh, PA3BMBAEMYIO JBUTATEIEM B MOMEHT
Bpemenu t=1,046 c.
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M - 6,93 Br
-4,9 Bt
-8Bt
42 Bt

8 Bt

17 Bt

oooog

17. 3ananmue
Kamens OporieH mo1 HEKOTOPBIM yTJIIOM K TOPU30HTY C HadaabHO#M ckopocThio 20 m/c. Ecniu He
YUYHUTBIBATh COMPOTHUBJICHUE BO3/yXa, TO CKOPOCTh KaMHSI YMEHBIIIUJIACH BJIBOE HA BBICOTE ...

O 2.10° m
M 15,3 m
L] 80 m
] 0,3mMm
] 29,8 m
L] 2,04 m

18. 3apanue
Masrtauk maccoit 0,1 Kr, 3aKperieHHbIM Ha HEBECOMOM CTepikHE MITMHON 30 CM OTKJIOHWIIN OT
MOJIOKEHUSI PAaBHOBECHUS HA yTOJI 60°. PaGora, KOTOPYIO COBEpUINIIA CUJIA TSKECTH PABHA ...

M -0,15 JIx

] -6,5 JTx

[0 1,62-102 Ik
L1 0 JIx

O -2,45-102 JIx
0 0,147 Jix

19. 3ananmue
I'py3 maccoii 2 Kkr nagaer ¢ BbICOThl 10 M U IPOHMKAET B MATKUN TPyHT Ha Ti1yOuny 10 cm.
Cpenssis cuna CONpOTUBIIEHMSI TPYHTA IBUKEHUIO I'Py3a PaBHA ...

M 1,98-10°H
] 2,76 xH
] 3,96 xH
1 0,99 xH
1 5,05 xH
1 20,2 kH

20. 3apganue
PaboTa BHYTpEeHHHMX CHJI MEXaHUYECKON CHCTEMbI paBHA!

L] BekropHo# cymMe pabOT BCeX BHYTPEHHUX CHII, ICHCTBYIOIINX HA TeJa CHCTEMBI,
L] Apudpmerndeckoii cymme MoayIieit paboT BCeX BHYTPEHHHX CHIL.

M0
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0] TIpou3sBeneHuio paboOT BCEX BHYTPEHHUX CHIL.
[l paboTe BHEIIHMX CHII
[ cymme MOIIHOCTEH, pa3BUBACMBIX BHEIIHUMU CHUJIAMU

21. 3aganue
Cuna, IEHCTBYIOIIAs Ha MAaTEPUATIbHYIO TOYKY, IOCTOSTHHA BO BPEMEHH M MOXKET OBITh

—

MpeJcTaBIeHa KaK F=2 +3k H), nepeMenicHre TOYKH OMUCEIBACTCS BEKTOPOM
p Y P

AT =1,5| —4_] (M). Onpenenuts pabOTy CHIIBI HA TOM MEPEMEIICHUH.

M -8 Ix
0 15 JIx
L1 0 JIx
L1 12 JIx
L1 42 JTx
L1 20 JIx

22. 3aganue
Cuta, neiicTByIOIAs HA MAaTEPUAIBHYIO TOUKY, TOCTOSIHHA BO BPEMEHH U MOXET OBITh

IpeJICTaBIeHa KaK F=61+2 J -3k (H), nepemernienre Touku OMUCHIBAETCS BEKTOPOM

AY =1,5| + 4_] (m). OmpenenuTh paboTy CHIIBI HA 3TOM IIepeMEeIleHHUH.

L1 39 JIx
L] - 13,8 JIx
M 17 Ox
L] 0 JIx
L1 12 JIx
L] 6 JIx

23. 3aganue
Cuiia, IeHCTBYIOIIAs HA MAaTEPHATIBHYIO TOUKY, MCHSETCS C U3BMEHCHHEM KOOPIUHAT TOYKH 110

3aKOH F X =—VYI —X H , HIEPEMCIICHUEC TOYKH U3 Ha4YajJla KOOpAWHAT OIMMHUCBIBACTCA
y ) Y P

sextopom Al = 21 —3_] (M). OnpeienuTh paboTy CHIBI Ha 3TOM IIEPEMEIIEHHH.

L] -8 Ix
LI 15 Jx
Ll -5 Ix

M 6 Ix



31

L1 3 Ix
1 9 Ix

24. 3aganue

Omnpenenuth pabOTy CHIIBI TSDKECTH, ICUCTBYIONICH HAa CaMOJIET Maccoil 1,5 TOHHBI, PU ero
MOJbEME, €CIIM MHBEPCUOHHBIN ciiel pa3mepoM 60 M OpUEHTUPOBAH MO OTHOLLIEHUIO K
oBepXHOCTH 3emun 1o yriaom 30°.

7 -4,5-10° JIx
O -6,3-10% JIx
0 10° Ix

[0 3-10° JIx

O 39-10° [Ix
O 33,6-10° IIx

25. 3aganne

Teno, maccoit M=1 Kr, HEMOABIIKHO JIeXKAaBIIIEe Ha 3eMJIe, ObLIO MOAHATO Ha BhICOTY h=5 M ¢
HIOMOIIBIO PE3MHOBOTO XKTYTa, )KECTKOCTh KoToporo paBHa k=800H/m. Ha 3Toii BeicoTE TEo
MUMEJI0 CKOPOCTh V=8 M/C, a XKT'yT, B Hauase moJabpéMa CBOOOIHBIH, ObUT pacTsaHyT Ha 0,5 M. Ha
CKOJIBKO M3MEHWJIACh MEXaHWYeCKasi SHeprus Tena’?

400 Tk
- 300 JIx
123 JTx
- 8 Ik
372 Ix
57 182 JTx

[ R B B B

26. 3ananue

PaboTta Bcex cul, IeHCTBYIOLIMX Ha T€Jla CUCTEMBI, P MEPEX0/Ie U3 IIEPBOr0 MEXaHUYECKOTO
COCTOSIHUS BO BTOpO€ oka3anach paBHou 123 Jx. IIpu 3ToM paboTa moTeHIHaIbHBIX CUJT ObLIa
pasHa 300 JIx, a paboTa AMCCUMATUBHBIX CUJI OKazajiack paBHOM -13,8 k. Ha ckonbko
M3MEHUJIACh KHHETHYECKask SHEPTUSI CUCTEMBbI?

123 JIx
632 Ix
182 JTx
372 Ix
- 13,8 JIx
- 300 JIx

0 N B B B

27. 3aganmne
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MexaHuueckas CHCTeMa HaXOIUTCS BO BIIACTH CTAllMOHAPHBIX CHIIOBBIX ToJieii. PaboTa Beex
CHJI, ICUCTBYIOIIMX Ha TEJIa CUCTEMBI, IIPH MEPEX0/I€ U3 TIEPBOT0 MEXaHUUECKOTO COCTOSTHUS BO
BTOpOE okazanach paBHoi 81 Jx. Ilpu aTom pabora noreHIMaIbHBIX cHil Obu1a paBHa 300 [k, a
paboTa HeMmOTEHIIMAIBHBIX CHJI OKa3ajachk paBHoU 42 J[k. Ha ckonbko M3MeHMIAaCh
MEXaHU4eCKasl SHEPTUsl CUCTEMbI?

O - 300 Ix
O 632 JIx
M 42 JIx
O 182 Jix
L) 372 JIx
O 81 Jix

28. 3aganmue
Ha nytu S=12m cuna, neicTByromas Ha Tello, paBHOMepHO Bo3pactaer ¢ 16 H no 46 H. Pabora
CHUIBI ITPH 3TOM pPaBHa ...

M 372 JIx
O 632 Jix
O 182 JIx
O 123 ik
L1 62 JIx
LI 50 Ix

29. 3ananue

['Bo31b Maccoii 75T 3a0MBarOT B cTeHy MoJ0oTKoM ¢ Maccoit 1kr. KI1/] ynapa monoTka B 3ToM
CJIy4ae paBeH ...

] 0,21

M 0,93

] 0,25

L] 0,11

] 1,08

L] 2,25

30. 3aganue

Onpenenuts paboTy TPaBUTAIIMOHHON CHJIBI, IEHCTBYIOIIEH CO CTOPOHBI 3eMJIA Ha CITyTHUK,
KOTOPBIH BIKETCS 10 KPyroBoii OpoHTe, 3a 01uH 060pOT 1Mo opbute paauyca 8-10° kM k.
I'paBuTanmonHas noctosiHAas G=6,67-10" m%/(kr-c?), Macca 3emmu 6-10%* kr, paauyc 3emmu
6,4-10% km. Macca CIIyTHHUKA 108 kr.

M 0 Tx
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-4,5-10° JIx
-6,3-10%° [Tk
10® Tx
39-10° [l
33,6-10° Ik

Ooooggnd

31. 3agaunune

Onpenenuth paboOTy IPaBUTAIMOHHON CHIIBI, IEHCTBOBABIIICH CO CTOPOHBI 3€MJTH HA CITyTHHK,
KOTOPBIi MPHU CTApPTE C MOBEPXHOCTU 3eMJIN YIAIUJICS OT He€ OECKOHEUHO J1aeKo.
I'paButanmonHas nocrosuHas G=6,67-10"! m%/(kr-c?), Macca 3emmu 6-10%* kr, paanyc 3emmu
6,4-108 km. Macca CIIyTHUKA 10° kr.

O -4,5-10° Jx

O 75,2-10° Ik

0 3-10° JIx

O -2,45-102 Jx
M -6,3-10%° Tk
] -300 Tx

32. 3aganue

[Ipu noaseme rpysa maccoit 100Kr 1o HaKJIOHHO# IIOCKOCTH JUIMHOM 2M ¢ yriioMm a=30° u npu
ko3 dunuente Tperns p=0,1 ¢ yckopeauem a=1m/c? paGoTa, coBepiiaemas BHEIIHei CUIIOMH,
paBHa ...

7 1,35-10° Tk
O 4,72-10° Jix
O 14,8-10° JTx
0 75,2-10° Jix
[ 33,6-10° JI
[0 39-10% JIx

33. 3aganue

JIBe IpY>KHHBI OTMHAKOBOM JUTHHBI, UMeroIue xkecTkocTh K1=9.8 H/em u ko=19.6H/cm,
COOTBETCTBEHHO, 3aKPEIUICHBI TapauIeIbHO ApyT ApyTy. [IpyKUHBI pacTsHyU Ha 1cM BHEITHEH
CHUJIOH, paboTa 3TOM CHIIBI B JAaHHOM CITy4ae paBHa ...

LI 15 JTx

M 0,147 JIx
-0,15 JIx
-2,42.107 I
3 JIx

17 x

ooog

34. 3apanue
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IIpy CTPOUTENILCTBE KOMOHHBI BHICOTOH 20 M U C MIOMIA/IbI0 MOMEPEYHOro cedyenus 1,5 mM? u3
MaTepHana mioTHOCThIo 2,6-10° kr/m3 6b11a coepiiena pabora. ..

[0 64-10% JIx
O 4,72-10° Ix
O 14,8-10° Ik
A7 39-10° Tx
O 75,2-10° Ix
[ 33,6-10° Ik

35. 3aganune
Teno maccoii 200 T cBOOOIHO NaaeT BEPTHKATLHO BHU3 ¢ yckopeHneM 920 cm/c?. Pabota
CpeHEeN CUJIbl COIPOTUBIIEHUS BO3/lyXa 3a 5 CEKyH]] I10JI€Ta paBHa ...

-2,45-102 JIx
-0,15 JIx

-5 Ik

-8 Ik

-6,5 JIx

b7 -13.8 Nx

Oooog

36. 3aganue
Teno maccoit 100 r 6GporieHo BEPTHKAIBLHO BHU3 ¢ BBICOTHI 20 M ¢ HAYaJIbHOM CKOPOCTHIO 10
m/c. OHO ymaso Ha 3eMiTio co ckopocThio 20 M/c. PaboTa CHITBI CONTPOTHBIICHUS BO3IyXa paBHA

M -5 Tx

[ -13,8 JIx
-2,45.107 T
-0,15 JIx

-8 JIx

-6,5 JIx

ooogd

37. 3ananne
PaBHOzelcTBYIOIIAs TEsla IPU €ro ABUKEHUHU 10 3aKOHY x(t):t +0,5t2, copepmaer paboty 32

Jlx 3a 2 cekynapl. Macca Tena B 3TOM ciydae paBHa ...

L] 4 kr
(] 2 kr
] 6 kr
M 8 kr
1 0,8 kr
1 0,6 kr
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IIpumepHbIe BONPOCHI /I 3aAIMThHI JIA0OPATOPHBIX padoT

M0 TUCIUIUIMHE (U3HKa

Pasnen Du3uueckue usmepenus u ux nOZPewtHocmu
JlaGopaTopHas padora «OnpeneseHue MIOTHOCTH TeJIay

ok wdE

Uro Takoe abCOIIOTHAS MOTPEUTHOCTh MPSIMBIX U3MEPEHU?

MOHO JI TOYHO BBIYMCIUTH a0COMIOTHYIO MOTPEIIHOCTD MPSIMbIX U3MEpEHHt?
SIBnsiercs au npuOOpHast MOTPEIHOCTh CUCTEMAaTUYECKON?

MoskeT 11 IPOSBUTHCA CiIydaiiHasi IOIPEIHOCTh B OJJHOM U3MEpPEHUN?

UTO NpUHATO CYUTATh PE3yJIbTATOM CEPUU MOBTOPSAIOIMINXCS U3MEPEHUN?

OT Kakoll M3 MOrpeHIHOCTEH MNPAMBIX HW3MEpPEHUI: NpPUOOPHOW, CIydallHOM WU
CUCTEeMAaTUYECKON MOKHO «OUHCTUTHY» Pe3yiIbTaT U3MEPEHHI?

Kakoii npubop HyXHO HCIONB30BaTh, M3MEPSSl OJHY W Ty K€ BEIUYMHY, YTOOBI
MPOSIBUIIACH CITydaiiHasi OTPEIIHOCTh: TOHKUHN WU TPYyObIii?

UTto Takoe KOCBEHHOE U3MEPECHHE?

Jlan map Maccoil M, U3MEPEHHOMN C MOrPEeHIHOCTRI0 AM, U paanycoM R, U3MEpPEHHBIM C
norpemHocThio  AR. Bpipazuth uepe3 BenumuuHbel M, Am, R u AR alcomoTHyi0
MOTPENIHOCTh Ap MIOTHOCTH MaTepuaia, U3 KOTOPOTro ClIelaH 1iap.

Pasneant Kunemamuka u Ounamuka nocmynameibHo20 08UMHCEHUA
JlaGopaTopHasi padora «/3yueHrne MaTeMaTHYECKOTO MasiTHUKA»

LNk wNE

Kakue xonebanus Ha3pIBalOT COOCTBEHHBIMU?

Kakue xonebanust Ha3bIBalOT FApMOHUYECKUMU?

3anummre ypaBHEHHE FrapMOHMYECKOT0 KoyleOaHus?

Uto Ha3bIBaOT NEPUOIOM KoJiIeOaHU MasgTHUKA?

UYro Ha3bIBAIOT YacTOTOH KojeOaHui MasTHUKA?

UYro Takoe (asza xonedaHUs U UTO MOKa3bIBaeT HayaubHas (aza kojaeOaHui?

OT KaKkMX BEJIMYMH U KaK 3aBUCUT MEpUO]] KOoJeOaHUI MaTeMaTHYeCKOT0 MasiTHUKA?

Kak onpenensiercs abcontoTHasi 1 OTHOCUTEIIbHAS MOTPELIHOCTH U3MEPEHUsS g B JIaHHOM
pabote?

Pasnen /lunamuka epauiamenbHo2o 08UMNCEHUA
JlaGopaTopHasi padora «/3yueHre 000pOTHOTO MasiTHUKA»

1.

2
3.
4.
5

~No

8.

Yro Takoe pusnueckuii MasTHUK?

YeM puznueckuil MasiTHUK OTIMYACTCA OT MaTeMaTHYecKoro?

UYro Takoe MpuBeACHHAS JUIMHA, IIEHTP KadyaHUH (ru3nueckoro MasTHUKa?

Kakue xonebanus Ha3bIBalOTCS TApPMOHUYECKUMU?

Uro Ha3bIBaeTca aMIUIUTYAOHU, (a30i, 4aCTOTOM, HUKINYECKONH YacTOTOM, IEPHOIOM
KoJieOaHui?

BriBecT ypaBHeHHe KojebaHnl (HU3HMUECKOro MasiTHUKA

BriBectu dopmyity ams neprosaa KosebaHuit GU3NUEcKoro MasiTHUKa

Kak skcniepuMeHTanbHO B 1TaHHOM paboTe ornpenessieTcs IpuBeAeHHAs JIMHA
(bu3nUecKoro MassTHUKA?

JlaGoparopHasi pabora «/3yueHne MOMEHTA UHEPLIUM TEIa»

1.
2.

3.

B

JlaTb onpeneneHne MOMEHTA CHJIBI.

Kak cBsizanbl M@y OO0l MOMEHT UMITYJIbCa CUCTEMBI B 1a0OpaTOPHOI cucTeMe
OTCUYETA M B CUCTEME OTCUETA KI[EHTP MACC CUCTEMBI»

Hanucate 0CHOBHOE ypaBHEHHE TUHAMUKHN BPALATEIbHOTO IBUKEHHUS.
Cdopmynuposats Teopemy LlTeitHepa
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5. BbIBecTH BbhIpak€HHE MOMEHTA MHEPLIUU OJTHOPOJHOIO AUCKAa OTHOCUTENBHO OCH,
IIPOXOAIIEH Yepe3 ero UEHTP NEPIEHIUKYIISIPHO €ro IMII0CKOCTH
6. JlaTp BbIpaXKeHHE 3JIEMEHTAPHOM pabOThI BO BpAIATEIbHOM JBM)KEHUHT

7. JlaTh BbIpaK€HHE KUHETHUYECKOI 3HEepTUuu abCOMIOTHO TBEPIOTO TeJla, BpallatolIerocs
OTHOCHUTEJIHO 3aKPEIUIEHHON OCH.

MarepuaJsbl K 32a4€Ty

no qucumniimae dusmka

Oo0pa3zeln ouJiera AJas 3a496Ta

MUHUCTEPCTBO OBPA3OBAHUS U HAVKH POCCUNCKOM DEJNEPALIMI
OENEPAJIBHOE TOCYITAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YVUPEXXJIEHUE BBICIIIET'O
OBPA30BAHUS
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

®akynpTer 0a30BBIX KOMIIETSHIHH, Kadeapa «Pu3ukay
Jucrunnuna «duznkay
O6pazoBaresnpHas IporpamMMa « »

Kypc 1, cemectp 2

3auém no pazoeny «Mexanuka u MONeKYIAPHAsS PUIUKA»
BUJIET Ne 1

1. IlepBoe Hayano TEPMOAMHAMUKH U U30IPOLIECCHI.

2. Aranorus MECKAY NMOCTYNATCIbHBIM U BPAIlATCIIbHBIM JIBUKCHUSIMUA

3. B noake maccoii 240 kr ctout yenoBek Maccoii 60 kr. JIoaka misIBET o CKOPOCTHIO 2 M/C.
UemoBeK IPBITAET C JIOJAKU CO CKOPOCTHIO 4 M/C OTHOCUTENLHO JIOJKU B CTOPOHY
MIPOTHUBOIIOJIOKHYIO IBUKEHHUIO JIOAKU. HaliTu CKOPOCTh 01K TOCIIE PBIKKA YEIOBEKa.

VY1BepxkneHo Ha 3aceqanuu Kadeaps «Duzuxa»

04.05.2023 r., npoTokoa Ne.9

3aB. xadenpoit / /
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BOHpOCBI AJIF MIOATOTOBKH K 3aqéTy mo pasaejay «MexaHuka»

[Toso’xeHnE U €ro OTHOCUTEIBHOCTD.

Tpaekropus. Comnpukacaroniasicsi OKpy>KHOCTb. LIeHTp U pannyc KpUBH3HBI TPAEKTOPUH
CKopocTb JBUKEHUS U €€ OTHOCUTEIBHOCTb.

Yckopenue. KacatenbHoe 1 HOpMaibHOE YCKOPEHHUSI.

JlexapToBa cucremMa KOOpuHaT.

Kunemarnyeckue 3aKOHbI JBUKCHUS

[ToctynarensHoe nBMKeHUE adcomoTHO TBEpAOTrO Tema (ATT).

[Tonsitue cumbl. AOCOIIOTHOCTH CUITBI B KJIIACCUYECKON MEXaHHUKE.

ITonsATHA PAaBHOACHCTBYIOLIEN U COCTOSIHUS ITOKOSI.

ITepBbsiii 3akoH HetoToHA. MIHEpLIMAIbHBIE CUCTEMBI OTCUETA.

HMItybC ¥ 3aKOH €ro U3MEHEHHS.

Tpernii 3akoH HbIOTOHA M COXpaHEHHE NMITYJIbCA 3aMKHYTOW CUCTEMBI.
VY napsl 1 pa3phIBbI.

[ToHsITHE CHUITOBOTO MOJIA

DnemeHTapHas paboTa U paboTa Ha KOHEYHOM MEePEMEILICHUH.
MontHocTs.

Kunernueckast sHEprus U 3aKOH €€ U3MEHEHHMUS.

IToTeHumanbHple CUIIOBBIE MOJISA U NOTEHIIMAIBHAS SHEPTUL.
MexaHuueckasi SJHEPIUsl U 3aKOH €€ U3MEHEHHMSI.

KoHcepBaTuBHBIE CUCTEMBI.

DJeMEHTapHBINA yToJ1 MOBOPOTA U YIJIOBask CKOPOCTh

CBsi3b MEX/1y YIJIOBOW U TUHEHHON CKOPOCTSAMH.

YrinoBoe ycKopeHue.

KacarenbHoe 1 HOpMalIbHOE YCKOPEHHUS BO BPAIATEIbHOM JIBUKEHUHU
Bpamarensnoe npmxenue ATT.

MoOMEHT UMITyJIbCa U MOMEHT CUJIBI

3aKOH W3MEHEHUS MOMEHTA UMITYJIbCA.

MoMeHT uMITysibCca U yriioBas CKOpoCTb. MOMEHT HHEPLIUH.
OcHOBHOE ypaBHEHHE TUHAMHKHU BpamiaTenbHoro aprwkenust ATT
OceBble MOMEHTBI HHEPLIMN HEKOTOPBIX TEI

Teopema IlITeitnepa

PaboTa 1 kuHeTHYecKast SHEpIrUs BO BpaIlaTeIbHOM JBHKEHUH
AHaorus Mex1y MoCTyNaTeIbHBIM U BpallaTeIbHbIM JIBUKEHUSIMHU.
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Bonpocel 1J151 MOAT0OTOBKH K 3a4eTy 1o pasaeiay «MogaekyaspHas Gu3uka

=

W neanpHbll ra3. YpaBHEHUE COCTOSHUS UIEATBHOTO Ta3a.
JlaBneHue uaealbHOroO ra3a Ha OCHOBE MOJICKYJISIPHO-KMHETUYECKOU
TEOPHUHU.

MoJieKyIIpHO-KUHETUYECKOE TOJIKOBaHHUE a0COIIOTHON TEMITEPATYPHI.
Yucno creneHeit cBo00AbI MOJIEKYJI. 3aKOH PABHOMEPHOTO PACIPEAEIICHHS SHEPTHH 110
CTEIEHSM CBOOObI MOJIEKYIL.

3akoH MakcBesuia 171 paclpeieeHusl MOJIEKYI HEaIbHOI0 Ia3a 0 CKOPOCTSIM.
3akoH bosbiiMaHa 1715 pacnpesieNeHus YacTHIl BO BHEIIIHEM IOTEHIMAIbHOM I10JIE.
IlepBoe Ha4aI0 TEPMOJUHAMHUKHU.

Knaccuueckas MOJeKyJIsIpHO-KMHETHUECKAs! TEOPUs TEMIIOEMKOCTH HI€AJIbHBIX Ta30B.
ITepBoe HauanO TEPMOAMHAMUKHU U U30TIPOLIECCHI.

. HepBoe HavaJI0 TCPMOJUHAMUKH U a,Z[I/Ia6aTI/ILIeCKI/II71 mponecc.
. SIBneHUs IepeHocCa B TCpMOJUHAMUYCCKH HCPABHOBCCHBIX CUCTECMAX. ONBITHBIE 3aKOHBI

b dy3nu, TETIONPOBOJHOCTH U BHYTPEHHETO TPEHUS (BSI3KOCTH).

. O6parumsbie 1 HeOOpaTUMBIE TTPOLIECCHI. DHTPOIUA. BTOPOI 3aKOH TepMOIUHAMUKH.
. Termobie nurarenu. Lukin Kapuo u ero KIIJ ayist maeansHoro rasa.
. OHTpomus U BeposATHOCTh. Popmyna bonbimana.



