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1. lenu, 3a7a44 ¥ IJIAHUPYEMbIe Pe3yJbTaThl 00y4eHHs 110

JTUCHHUILINHE.

K ocHOBHBIM meJasIM OCBOCHHUA JUCHUIIIINHBI «Dusnka» CJICcayCeT OTHCCTH!

— @opMHUpOBaHKME HAYYHOTO MHPOBO33PEHUSI U COBPEMEHHOrO (hHU3UUECKOTO

MBIIJICHUS,

— MPUOOPETEeHHE MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS U3YYCHHUSA

CCTCCTBCHHOHAYYHbIX, 06IHGHPOCI)GCCI/IOH3J'IBHBIX H CIICHHAJIBHBIX JUCHUIIIINH

K ocHOBHBIM jajavdaM OCBOCHUA JUCHMIIIIMHBI

OTHCCTHU:

— N3ydenune oOmieit ¢u3nku B 00bEME, COOTBETCTBYIOIIEM KBaIU(DHUKAIIMH

cricouaincra

B pesynbrare
bopMHpYIOTCA  CIEAYIOIIUME KOMIIETEHIIMM M JOJIKHBI
CJIEIyIOIIUE PE3yJIbTaThl OOY4YEeHHs KaK 3Tan (POPMUPOBAHUS COOTBETCTBYIOIIMX

OCBOCHMHA

JUCHUITIIMHBI

«Duszuka»

(Momymsi) 'y

KOMIIETEHIINN:
B pesyabrare
OCBOCHMS
Kon o0pa3oBaTebHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIETeHIIUH NPOrpamMmsbl 0o0y4eHHUsI O AUCHMILINHE
o0y4arommiics J0JKeH
o01agaTh

OIIK-1 CnocobeH pemiaTth NOIIK-1.1. 3HaeT OCHOBBI MAaTEMaTHKH,
3a1a4u bu3uKH, MEXaHUKH, XUMHUH, HHPOPMALIMOHHO-
npodecCuOHATIbHON KOMMYHUKAIIMOHHBIX TEXHOJIOTHU;
JeATEIbHOCTH, NOIIK-1.2. YMeer pemaTh cTaHJapTHBIE
MPUMEHSISI METO/IbI npodeccuoHanbHbIE 3a/1a4K C IPUMEHEHUEM
MOJIEJITMPOBaHUS, €CTECTBEHHOHAYYHBIX M OOLIEMHKEHEPHBIX
MaTeMaTHU4eCKOTo 3HAaHUH, METOJI0B MaTEMaTUYECKOI0 aHAIN3a U
aHaJIN3a, MOJIETTUPOBAHUS
ecrectBeHHOHayuHble 1 | TOIIK-1.3. ImeeT HaBBIKM pelieHus 3a1a4
oO0IIenHXEHEPHbIE npodeCCHOHATLHOM 1eATeNbHOCTH, IPUMEHSS
3HAHUA METO/Ibl MOJIETUPOBAHNS, MATEMATUYECKOTO

aHaJIN3a, ECTECTBEHHOHAYYHBIE U
OOLIeMH)KEHEPHbIE 3HAHUS

OIIK-4 Crnoco0eH npoBOIUTH NOIIK-4.1. 3naer yctpoiicTBo mprlOpoB,
M3MEpEHUS U 000py10BaHUSI M METOJIUKH TPOBEICHHS
HaOmoeHus B chepe M3MEpPEeHHI 1 HaO0IeHnH B cepe
npodeccuoHaIbHON npodecCuOHaIBHOMN 1 TeTbHOCTH
JIEATEIbHOCTH, NOIIK-4.2. YmeeT npoBOAUTE U3MEPEHHUS U
o0OpabatbIBaTh U HabmroieHus B cepe npodeccuoHambHON

clenyer

00yYaromuxcs
OBITH  JTOCTUTHYTHI




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

M3MEpPECHHI 1 HaO0IeHuH B chepe
po(hecCHOHATILHOM NI TEIILHOCTH, 00paboTKU
U TIPEJICTABJICHUS KCIIEPUMEHTAILHBIX JIAHHBIX

2. MecTO TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH POrpaMMbl.

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

«Du3nka» B3aMMOCBA3aHA JIOTHUYECKH U COAEPKATEIBHO-METOIMYECKU CO
cnenyrommmu qucrurinaamu Ol

Mooyna «Mamemamuueckue u ecmecmeeHHO-HAYYHble OUCYUNTIUHBLY
— Jluneiinas anre0pa,;
— MaremaTuyecKui aHaIus.

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

3.1. Buasbl yueOHoii padoThI M TPYA0EMKOCTh

OO6mast Tpy10€MKOCTh TUCIUILIMHBI COCTaBISICT 4 3a4ETHBIX €AMHHMIIBI, T.C.
144 axanemMuueckux vaca (U3 HUX 72 daca — caMOCTOsITeNIbHAasi paboTa CTYJAEHTOB).
Ha nepBoMm Kypce BO BTOPOM CEMeCTpe BbIJIENACTCS 4 3a4eTHBIX €AUHUIIGI, T.€. 144
aKaJeMHUYeCcKHX Jaca (U3 HUX 72 yaca — caMOoCTOsITeIbHas padoTa CTYJEHTOB).

3.2. TeMaTu4yeCKUil IVIAH U3Yy4YCHHUS JUCHMIIUHbBI
Pacnipenenenrie ayauTOpHBIX YacoOB IO BHJAM 3aHATUNA MPOU3BOIUTCS

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

CTpykTypa W cojaepaHue AUCIUIUIMHBI «Du3nKay 10 CpOKaM M BHJIAM
pabOTHI OTPAKEHBI B IIPHIIOKCHHUH A.
3.3. Conep:kaHue IMCUUIIIMHBI

Bropoii cemecTp



Beenenue B pusnveckuii JIaboOpaTOPHbIA NPAKTHKYM
[Ipssmbie m KocBeHHBIE (pu3nmueckue m3mepenms. OOpaboTKa pe3yIbTaTOB
U3MEPEHUI U SKCIIEPUMEHTAIbHBIC TTOTPEITHOCTH

KunemaTuka nocTynareJbHOr0 ABHKEHHUS

Ousznueckuii BekTop. [lonsatue opra. Teopust oTHocuTenbHOCTH [ anmuiies.
[lonoxxeHne W €ro OTHOCUTENBHOCTb. TpaeKTOpUsS MAaTE€pUAIBbHONM TOYKHU.
Conpukacaromascsi IIOCKOCTh U CONPUKACAIOIIASCA OKPYKHOCTb. DJIEMEHTapHOE
nepeMelnieHie ¢ dJeMEHTapHblid  myTb. CKOpOCTh  JABMKEHUS U €€
OTHOCHUTENBHOCTH. [IprHIMI cynepno3nnuu IBHKeHUM. Y ckopenue. KacarenpHoe
U HOpMaJpHOE YycKopeHus. JlekaproBa cucrema koopauHar. Kunematmueckune
3aKkoHbl IBHkeHUs. [locTynarenbHoe ABMKeHUE abcomoTHO TBEpAoro Tena (ATT).

JIMHAMMKA MOCTYNATEJbHOI0 IBUKECHUSA

ITonsTne cuiabl. AGCOIIOTHOCTE CHJIBI B KJIaCCHYECKOM MexaHuke. IlonaTus
PaBHOAECUCTBYIOIIEM W  coctosiHug  nokod. llepBeiii  3akoH  HproToHa.
Nuepunanbable cucteMbl oTcuéra. Bropon 3axkoH HeroTona n 3akoH BecemupHoro
TssroTeHus. VMmynsCc W 3aKOH ero u3MeHeHus. Tpeturd 3akoH HproToHa U
COXpPaHCHUE HMITYJIbCA 3aMKHYTOW cucTeMbl. LleHTp Macc cuctemsbl. Yapsl U
B3PBIBBI.

PabGora u 3Heprus B NOCTyNATEILHOM ABHKCHUMN

[TonsiTvie cwioBoro mojisg. DyieMeHTapHas padoTra U paboTa Ha KOHEYHOM
nepemenieHn. MomHocTh. KuHeTnueckass 3Hepruss U 3aKOH €€ H3MEHEHUS.
Teopema Kénwura. IloTeHIMaIbHBIE CHWJIOBBIE TOJS M MOTCHIMAJIBHAS SHEPTHA.
3aKOH HM3MEHEHHUS TMOTECHIMAIbHOM sHepru. HemoTeHIMaNbHbIE CUJIOBBIC MOJIS.
[Tose cuil CONMPOTHUBIICHUS KaK IPUMEP HEMOTCHIHAIBHOTO CHJIOBOTO TIOJIS.
Mexanuueckas SHEPTHS U 3aKOH €€ u3MeHeHU. KoHCepBaTUBHBIE CUCTEMBI.

KunHemaTuka Bpamare/JbHOI0 ABUKECHUS

DJIEMEHTapHbI yroj IOBOPOTAa M YIJIOBAas CKOPOCThb. CBA3bL MEXKAY
AJIEMEHTAPHBIM YIJIOM MOBOPOTA U 3JIEMEHTAPHBIM nepeMenieHneM. CB3b MEXIy
YIJIOBOM W JIMHEWHOW CKOPOCTSIMH. YTIJIOBO€ yckopeHue. KacarenpHoe U
HOPMAaJIbHOE YCKOPEHUS BO BPAILATEJILHOM JBWKEHHUU. BpamarenbHoe ABUKEHHE
ATT. CooTHOLIEHUE MEXKTY BpaIlaTeIbHBIM U IOCTYATEIbHBIM IBH)KCHHUSIMU.

/InHaMKKa BpamaTeJbHOI0 ABUKEHUS
MOMEHT wuMIlyJbCa ¥ MOMEHT CHUJIbl. 3aKOH HW3MEHEHUS MOMEHTA
uMIyJibca. OTHOCUTENBHOCTh MOMEHTA UMITYJIbca. MOMEHT UMITyJIbCa U YrioBas
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cKopocTb. MoMeHT uHepuuu. OCHOBHOE ypaBHEHWE JWHAMHMKHU BpPAIIATEIbHOIO
nekeHust ATT. OceBble MOMEHThI HMHEPIMU HEKOTOPBIX Tel. Teopema
[lreiinepa. PaboTta u KUHETHMYECKass HEPrUsi BO BpalIaTEIbHOM JBUKEHUU.
[Ipeueccusi. AHaIOTHS MEXAY MOCTYIATEIbHBIM U BPAIATEIbHBIM JIBUKECHHUSIMU.
Mexanudeckue KoJeOaHMs.

AmMmutyna, yactota W (aza konebaHuM. 3aKOH TapMOHUYECKHUX
KoneOaHuil; WX u300pakeHHe Ha TrpaduKax ¢ BEKTOPHBIX JaUarpammax.
WNneanbHblld rapMOHMYECKHM ocnwuiATop. Ksasuymnpyras cuna. YpaBHeHue
MJICAJIbHOIO OCHWIIIATOPA U ero pemenne. MastHuku. [IpeBpaienus s3Heprum npu
koneOanusix. CBOOOJHBIE 3aTyxalolue KOoJeOaHWsS OCIMULIATOpa C TOTEPSIMHU.
Boinyxnennole  koneOanusi. Pesonanc. HopmanbHble  MOJBI  CBSI3aHHBIX
OCLMJUIATOPOB. Bpemsi ycTaHOBJIEHMSI BBIHYXKJIEHHBIX KOJE€OAHUH U €ro CBA3b C
JTOOPOTHOCTHIO OCHUJIIATOPA.

OcHoBbl TepmoauHaMuKu (T/I) 1 MoJIeKyJISPHO-KUHETHYECKON TEOPUH
crpoenus Bemecrsa (MKT)

IIpenmer TJI. Pabora u Ttemmo. TJ| mapamerpet u T/l coctosHue.
PaBHoBecHbie 1 HepaBHOBecHbIe T/l coctostHus. 'a3. Temneparypa kak QyHKUus
paBHoBecHOrOo TJI cocrosHus. YpaBHeHue coctosiHus. WnpeanpHbld ras.
Buytpennsis sHeprusi kak ¢yHkuus TJ[ cocrosnus: mnepBoe Hawano T/I.
TemnoémMkocTH HJ€anbHOIO ra3a B pas3luMyHbIX Mporeccax. OOpaTumble U
HeoOpaTuMele nporecchl. Bropoe nauano T/l. Durponus. Bo3pacranue sHTponuu
B HEPABHOBECHBIX IMPOLECCAX H3O0JMPOBAHHOM cHCTeMBl. Yucmo ABoraapo.
Pazmepsl MoJiekyn. Oproauueckas Teopema. 3aKOH O PaBHOM paACHpPEACICHUU
DHEPI'UM TEIJIOBOTO JIBMKEHUSA B COCTOSIHUM TEIUIOBOTO paBHOBecHs. MeanbHbIN
ra3 ¢ Touku 3peHuss MKT. BHyTpeHHsis1 3Hepruss HMACalbHOrO rasa M €ro
TEIUIOEMKOCTH B Pa3IMyHbIX ITpoueccax ¢ Touku 3penust MKT.

3.4. TemaTHKAa CEMUHAPCKUX/MIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI
Cwm. I[Ipunoxenus 1, 2.

3.5. TemaTHKa KypCcOBBIX NPOEKTOB (KYPCOBBIX padoT)

Cwm. Ipunoxenus 1, 2.

4. YueOHO-MeTOAM4YECKOE U NHPOPMAIIMOHHOE 00ecreyeHue
AUCHUILINHBI.
4.1. HopmaTuBHble 1oKyMeHThI 1 'OCThI

1. ®enepanbubiii 3akoH OoT 29 pekadbps 2012 1. No 273-03 «O6
oOpaszoBanuu B Poccutickoit deaeparum;

4.2. OcHoBHAs JUTEpPaTypa:



1.CaBenbeB U. B. Mexanuka. MonekynsipHast ¢pusuka [DneKTpOHHBIN
pecypc]:yaedHoe nocodue. - Cankr-IlerepOypr: Jlans, 2019. - 432 ¢. —
Pexum nocryna:
https://e.lanbook.com/book/113944https://e.lanbook.com/book/117715
2.Mponos U. E. 3anaun no odieii pusuke [DIeKTpOHHBIN pecypc]:yueOHoe

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

4.3. JlonoJIHUTeJIbHAA JIUTEpaTypa:
1.CagenneB U. B. DnexrpudectBo. Konebanus u BoHbl. BonHoBast ontrka
[DnekTpoHHBIN pecypc]:yueOHoe nocobue. - Cankrt-IlerepOypr: Jlans,
2019. - 436 c. — Pexxum noctyma: https://e.lanbook.com/book/117715

4.4. JjeKTpOHHBbIE 00pa3oBaTe/bHbIC PECYPChI:

DneKTpoHHBIE 00pa30BaTeNbHBIE PECYPCHI HE IPEYCMOTPEHBI.

4.5. J/IMieH3uoHHOE U CBOOOTHO PacIpocTpPaHsieMoe 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 NIPO(ecCHOHANTBbHBIE 0a3bI JAHHBIX U HH(OPMAIIUOHHO
CIIPaBOYHbBbIE CHCTEMbI

1 | oubamorexku
(eLIBRARY.RU)

ba3za naHHBIX HayYHOU 3IEKTPOHHON

http://mwww.elibrary.ru

HoctynHo

[Tonesnpie yueOHO-METOAMYECKHE U HHPOPMALIMOHHBIE MaTepUabl MPEACTaBICHBI
Ha caiire: https://mospolytech.ru

5. MaTepuajibHO-TeXHUYECKOEe o0ecneyeHue M CIUTIHHbI.

Cneunanu3upoBaHHas ydeOHass JnabopaTopus Kadeapbl
MOJIEKYJIIPHON ~ Pu3KKe

MEXaHMKe,

OCHAIlICHHAss, B TOM YHCIIE,
Ja00paTOPHBIMU  YCTAaHOBKAMH

«Phywey:

U TEPMOJUHAMUKE:
UCIOJIb3yeMbIMH B JITaHHOW pabouell mporpamme
«OmnpeneneHue IJIOTHOCTH — TEID»,

«DPusukay 110
Ayn. [TIK332, |

«M3ydyeHne MaTreMaTuuecKoro MasiTHuka», «l3ydeHne oOOpOTHOTO MasiTHUKay,
«/3ydyeHre MOMEHTa HHEPLUU Tea» 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 peKOMeHAaANU

6.1. MeToanyeckue peKoMeHAAIUH /sl IPenoJaBaTeJis 10 OPraHU3al UM
00y4eHuUs

KonTponbHubie paboThl MUIIYTCS HA CEMUHAPCKUX 3aHATUAX. Bpemsi Hammcanus
Ka)XI0l KOHTPOJIBHOM paboThl NOJKHO cocTaBiaTh 20 MuHyT. Kputepun oneHku
KOHTPOJIbHOM pabOThI B COOTBETCTBUU € MyHKTOM 6.1.2 cienyromue: 2 perieHue
3agaun (AaKTUYECKH HE HAyaTo; 3  pEIIEHUE HAyaTo, HAMUCaHbl MPABUIIbHBIC
UCXOAHBbIE (POPMYJIBI, HO OTCYTCTBYIOT BBIBOJBI U3 HUX; 4  pEIIeHHE €CTh, HO C
He04YETaM1, HampuMep, NMPU HAJIWYUH MPaBUIBHOTO OOOCHOBAHHOTO OTBETA B
o0IIeM BHJE JOMYIICHbI BBIYUCIUTEIbHBIC OIIMOKH; 5  TMOJYy4YeH MPaBUIIBHBIN
000CHOBaHHBIN YMCIICHHBIA OTBET.

VYCTHBI ONpOC MPOBOAMTCS HA JIEKIMOHHBIX M CEMHHAPCKUX 3aHATHUAX B BUJE
JUCKYCCHM TI0 MpeJUIaraéMblM BOINPOCAM U SIBJISIETCA HMHTEPAKTUBHOW (Qopmoit
npoBefeHus 3aHATus. OH JoJkeH 3aHuMaTh He MeHee 30% BpeMeHU JIEKIIMOHHBIX
3aHATUNA U HEe MeHee 30% BpEMEHN CEMUHAPCKUX 3aHATHN. BOIpOCH 1151 yCTHOTO
OIIpOca JKeJIaTeNIbHO JOBECTU JI0 CTYJEHTOB 3apaHee, 0 JIEKIIMOHHOTO U3JI0KEHUs
MmaTepuana, TaK, 4YTOObl OHU CMOIJIM CaMOCTOSITENbHO MOATOTOBUTHCA K
IPOBEJACHUIO NucKyccuu. [Ipu oneHke JIeKTOp JOJKEH YYWThIBaThb aKTUBHOCTD
CTYJCHTOB U pe3yJbTaTUBHOCTb HX OTBeTOB. [locie kaxmoil auckKyccuu
OTIpE/EISETCS TPYMMa CTYACHTOB, MOKAa3aBIIMX HAWIydIIdd pe3ynbrar. Kpome
ATOr0, YCTHBIA OMPOC MPOBOAUTCS MPH JOIMYyCKe K JlabopaTtopHoi padote. B aTtom
cily4yae pe3yJibTaT OLICHUBAETCS MO JIBYXOAJJIbHOM IIKaje: 3a4éT-He3auyeT. Jlo Tex
nop, Mmoka He OyJeT MoJiydeH 3a4€T, paboTa HE MOMKET CUMTATHCS 3AIUIIEHHOU
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6.2. MeTtoanyeckue yKkazaHus J1Jis1 00y4alOIIMXCS 110 0CBOCHHIO TMCHHMIJIMHBI
Tema 1. «BBenenue B pusznueckuii 1a00paTOPHBINA MIPAKTUKY M.
CTyAeHT TOJKEH MOATOTOBUTHCS K YCTHOMY ONPOCY B XOJ€ MOATOTOBKH K
JIOTIYCKY K JIabopaTOpHOU padoTe, BBIMOIHUTH TaOOpaTOpHyIo padoTy U
HOJIFOTOBUTHCS K MPEACTABICHUIO PE3YJIBTATOB U3MEPEHUN Ha €€ 3aluTe
Tema 2. «KKuHematuka nocTynaTeIbHOTO ABUIKEHUSY.

CTyZeHT 10KEH NOATOTOBUTHCS K YCTHOMY OIPOCY M PELIMTh 3a/1auH,
npejyiaraéMble Ha CEMUHAPCKUX 3aHATUAX JUIs1 CAMOCTOATEIBHOIO PEIICHUs, a
TaKK€ MOJArOTOBUTHCS K BBIIIOJIHEHUIO KOHTPOJIBHON PaOOTBHI.

Tema 3. «/luHaMuKa MOCTYNATENBHOTO ABMXKEHUS.
CTyAeHT IOJKEH PEeINTh 3a7a4H, ITPeAJIaraéMble Ha CEMHUHAPCKUX 3aHATHAX TS
CaMOCTOSITENIFHOTO PEIICHHUS, a TAK)KE IMOATOTOBUTHCS K KOHTPOJIBHOM padoTe.
Tewma 4. «PaboTta 1 3HEprus B MOCTYyNATEIIbHOM JBUKEHUN.
CTyAeHT IOJKEH MOArOTOBUTHCS PEIINTD 3a/1a4u, pejiaraéMble Ha CEMUHAPCKHUX
3aHATHSX ISl CAMOCTOSATEIBLHOTO PEIICHHUS, & TAKXKE MOATOTOBUTHCS K
TECTUPOBAHUIO.
Tema 5. «KuHemaTnka BpalaTeabHOTO ABUKEHUS.

CTyAeHT TOJDKEH PEINTD 3aJaui, IIPealaracMble HA CEMHUHAPCKUX 3aHATUAX

JUISL CAMOCTOSITEIIbHOTO PEILECHUS
Tema 6. «/luHamMMKa BpalaTeIbHOTO IBHIKEHUS.

CTyAeHT TOJDKEH PEINTh 3aJa4H, IIpelaracMbple Ha CEMHUHAPCKUX 3aHATUAX
JUISL CAMOCTOSITEIBHOTO PEILEHUS, a TAKXKE MOJTOTOBUTHCS K KOHTPOJIbHOM padoTe
1 1abopaTtopHoii padore.

Tema 7. Mexannueckue KojaeOaHusl.

CTyAeHT I0JKEH MOATOTOBUTHCS K YCTHOMY ONPOCY U PELIUTH 3aJa4H,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUSAX JIJIS1 CAMOCTOSTENIBHOTO PEIICHUS
MOATOTOBUTHCS K BBIMIOJHEHUIO U 3aIIUTE JTA0OPaTOPHOU PaObOTHI.

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

CTyAeHT IOJKEH PEelInTh 3aau, peAjiaraeMble Ha CEMUHAPCKUX 3aHATHUSIX
JUISl CAMOCTOSITEIILHOTO PEIIEHNs, U TOATOTOBUTHCS K BBIIIOJIHEHUIO U 3aLUTE
1abopaTopHOI pabOTHI.

7. ®OH/ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIECHUBAHUS Pe3yJIbTATOB 00y4YeHHU.

Meroauka mnpenogaBaHus JUCHMIUIMHBL «®PU3uKa» MNpeayCcMaTpUBAET
UCIIOJIb30BAHUE PA3JIMYHBIX (OPM MPOBENCHUSI TPYNIOBBIX W MHIAMBHUAYaJIbHBIX
ayJIUTOPHBIX 3aHATHUM B COYETAaHUM C BHEAYJUTOPHON pabOTONl ¢ IENbio
(dbopMupOBaHUS U Pa3BUTHUS MPOPECCUOHATBHBIX HABBIKOB CTYJICHTOB.

1) U3znokeHue JIGKIMOHHOTO  Marepualia [0  PsIy  pa3elioB
compoBoxmaercs npesenrtamusamu Microsoft Office Power Point, Bxirouaromummu
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UCIIOJIb30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MOJIENIEH, BUPTYaIbHbIX
HKCIIEPUMEHTOB.

2) B xone nexkuuid MpOBOIATCS JIEMOHCTPAI[MOHHBIE SKCIIEPUMEHTHI C
UCITIOJIb30BAaHUEM HKCIIEPUMEHTATILHOM 0a3bl Kadeapsl.

3) CryaeHThl BBIIOJHSAIOT JabopaTopHble pabOThl  (PUIUYECKOTO
npakTukyma B saboparopusix kadenapbl «Duszmka». YueOHble MaTepuanbl s
CaMOCTOSITENIbHOM pabOThI 1O MOJATOTOBKE K JIOMYCKY M K 3aliuTe J1ab0opaToOpHbIX
palboT CTy/ICHTHI MOTYT MOJy4YaTh AUCTAHIIMOHHO C caiiTa Kadeapsol.

4) IlpoBepka pe3ynbTaTOB BHEAYIUTOPHONW  pPabOTBl  CTYJEHTOB
OCYIIECTBIISICTCS] C MIOMOILBIO MPOBEACHUS KOHTPOIBHBIX PabOT, OMpoca, 3alluThl
1abopaTOpHBIX paboT, a TaKxKe MprUémMa IK3aMEHOB.

[Tpu npoBeaeHuu 3aHATHI NO aucuuIuiMHE npumensiercs cucrema CIO -
Ims.mospolytech.ru. Ha mmarpopme CJO 1o JUCHUIUIMHE MOTYT OBITh
pa3MenieHsl yd4eOHble, METOAWYECKHE W HHBIE MaTepHalbl, CIIOCOOCTBYIOIIHNE
OCBOEHUIO AUCIMILIUHBI CTYICHTaMH.

[Tpu mpoBeneHny 3aHATHI TaKKe MOTYT OBITh PEAIM30BAHbI TAKHE POPMBI
Kak BeOnHaps! (Ha iatdpopme ZOOM, Webinar, Webex), onnaiin TecTupoBanue,
IPOMEXKYTOUHAsl aTTECTAlUs C IPUMEHEHUEM 3JIEKTPOHHBIX CPEJICTB.

[IpoBepka  pe3yabTaTOB BHEAY IUTOPHOM paboThI CTYJCHTOB
OCYILIECTBIISIETCS C MOMOUIBIO MPOBEIECHUS TECTOB, KOHTPOJIbHBIX padOT, 3alUTHI
7a00paToOpHBIX pabOT MyTeM MPUMEHEHUsS, B TOM YHCIIe JJICKTPOHHOW CHCTEMBI
LMS.

Jis  BceX BHAOB 3aHATHIA TNPUMEHSIOTCA  CleAyromue udpoBbIe
unctpymenTsl: Webinar, LMS; mudpossie Texnonoruu 10T (35ekTpoHHBIE TOCKH
Y UHTEPAKTUBHBIE IPOECKTOPHI).

7.1.1. OnleHoYHBIE CPEACTBA IJIf TEKYILIEr0 KOHTPOJISI YCIIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M0 UTOTaM OCBOECHUS TMCHUIIMHBI U y4e0HO-
MeTOoAuYeCKoe o0ecrnedyeHue CaMOCTOSATEeIbHOM PadoThI CTYACHTOB.

B mnpormecce oOyueHus: HCHONB3YIOTCS CIEAYIOIIKME OLECHOYHbIE (POPMBI
CaMOCTOATENLHON pabOThI CTYJACHTOB, OIIEHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIN:

Bo BTOpOM cemecTpe

— BBINIOJIHGHHWE W 3amuTa 4 J1a00opaTOPHBIX padOT MO MEXaHWKE, MOJIEKYISIPHON
bu3MKe U TEPMOJUHAMUKE;
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- BeimosiHeHue He MeHee 1 kypca LMS (paznen «Mexanukay, « TepMoarHaMHKay);
— BBINIOJTHEHHUE HE MEHEe 2 KOHTPOJBHBIX padoT;

- BeinostHeHue Mrorosoro tecra B LMS ne menee 60%.

— 3a4eT M0 paszeny «MexaHuKa U MOJIEKyJIsipHas GU3NKa».

OOpasupl 3agaHuil UId MPOBEACHUS TEKYIIEro KOHTPOJIA: KOHTPOJIBHBIX padorT,
BOIIPOCOB JJIsi YCTHOTO OIpPOCa, BOIPOCOB IS 3K3aMEHOB, a TaKKe OMJIETOB JUIs
9K3aMEHOB MIPUBEICHBI B MPUIOKECHUH 2.

7.2 IlIkajgbl OLEHMBAHUS Pe3yJbTATOB NMPOMEKYTOYHON ATTECTAIMH H HX
ONMCAHUe:

Dopma npomercymouHou ammecmayuu: 3auem.

[TpoMexxyTouHass arrecTarys oOydarommxcs B ¢GopMe 3adéra MpPOBOJIUTCS
10 pe3yJIbTaTaM BBHITIOJHCHHS BCEX BHJIOB YUEOHOH pabOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM TI0 JAHHOW JUCIUIUIMHE (MOJYIIO), IMPU 3TOM YYUTBHIBAFOTCS
pe3yabTaThl TEKYIIEr0 KOHTPOJS YCIIEBaeMOCTH B TeueHHE cemecTpa. OleHka
CTCIICHU JIOCTHXKCHHS OOYYaOIIMMHUCS TUIAHHUPYEMBIX PE3yJbTaTOB OOYUYCHHS II0
JUCHUILIMHE (MOJYJII0) IPOBOJUTCS IIPErojaBareiieM, BEAYIIUM 3aHSATHS TIO0
JUCIUILIMHE  (MOAYJIIO0)  METOJOM  OKCHEPTHOM  OmeHkd. [lo  wToram
POMEXKYTOYHON aTTeCTAllMM IO JUCIUIUIMHE (MOIYJII0) BBICTABJISACTCS OLICHKA
«3aUTEHOY» WIIH «HE 3aUTCHOY.

K npomescymounoii ammecmayuu 00nyckaromcsi moabKo CHyOeHmbl,
BbINONHUBUIUE B8Ce BUObL  YYeOHOU pabomovl, npedycMOmpenHvlie pabouell
npozpammou no oucyuniure «Quzukay (YcnewHo evinoIHUWUe U 3aUUMUeUILe
6ce n1abopamopHuvle pabomol)

HIxkana
OLICHUBAHUA

Onucanue

BoimoniHeHbl Bce BUIBI yueOHOW palOThI, MpPEAyCMOTpPEHHBbIE YUEOHBIM
w1aHoM. CTyJEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHil, HaBBIKOB
NOPUBEJCHHBIM B TaOJHUIaX IMoOKa3aTeNeil, omnepupyer NpuoOpeTeHHBIMU
3auTeHo 3HaHUSMM, YMEHHUSIMH, HaBbIKaMH, IPUMEHSIET UX B CUTyalUsX MOBBILIEHHON
cioxkHoctu. [Ipu 3TOM MOryT OBITH JOMYILIEHbl HE3HAUYUTENIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYIHEHUS MPHU aHAIMTUYECKUX OMNepalusix, IepeHoce 3HaHUI
Y YMEHUI Ha HOBbIE, HECTaHAapTHBIE CUTYaIUH.

He BoinmosiHeH oauH wiu Oosee BUAOB yuyeOHOW pabOThI, MPeayCMOTPEHHBIX
y4eOHbIM M1aHoM. CTYJIeHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,

He 3aureno . o
YMEHHH, HaBBIKOB MPHUBEIECHHBIM B TaONHIIAX IMOKa3aTenei, IOMyCKaloTCs

3HAYUTCIIbHBIC OIJ_II/I6KI/I, MpOABJIACTCA OTCYTCTBUC 3HaHI/II>'I, YMCHHﬁ, HaBBIKOB
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o psany HOKEB&TGJICIZ, CTYACHT UCHBITHIBACT 3HAYHUTCIIbHBIC 3aTPYAHCHUA TIPH
ONCpUPOBAHUHU 3HAHUAMU U YMCHUAMU IIPU UX IICPCHOCC HAa HOBBIC CUTYyalllU.

Dopma npomerHcymouHou ammecmayuu: IK3aMeH.

[TpomexxyTounas aTTecTamnusi o0yJaronuxcs B hopMe 3K3aMeHa MPOBOAUTCS
M0 pe3yJibTaTaM BBIIOJHEHHUS BCEX BUIOB y4eOHOW pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JAHHOW AUCIUIUTHHE (MOIYIIO), IPH ITOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJS YCIEBaeMOCTH B TeueHue cemectpa. OreHka
CTETICHH JOCTIKCHUS OO0YYaIOIIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS IO
JTUCTIMIUTMHE (MOJYIIO) TPOBOIMUTCS TMperojaBaTesieM, BEAYIIUM 3aHATHS TI0
TUCIMIUIiHE  (MOIYJII0)  METOAOM  OJKCHepTHOW  omneHku. [lo  wuroram
MIPOMEKYTOUYHON aTTeCTAlMK IO AUCIUIUIMHE (MOMIYJII0) BBICTABJISCTCS OIICHKA
«OTJIMYHOY», «XOPOIII0Y», «yIOBICTBOPUTEIHLHO» WIIH «HEYIOBICTBOPUTEIHLHO.

K npomescymounoii ammecmayuu 00Onyckaromcsi moJabKO CHYOeHmbl,
BbINONHUBUIUE B8Ce BUObL  YueOHOU pabomvl, nNpedycMOmpenHvie paboueil
npozpammou no oucyuniure «Dusuxay (ycnewHo Hanucasuiue KOHMPOJIbHbIE
pabomsl, 8bINOIHUSULIUE U 3AWUMUBUIUE 1AOOPAMOPHbLE PAOOMbL)

IlIkana ouenueanus Onucanue

Buinonnenvt  6ce 6udvl  yuebHot pabomwi, npedycMompeHHbvle
yueonvim naanom. Cmyodenm OeMOHCmMpUpyem CcOOmeemcmaeue
3HAHUL, YMEHUl, HABbLIKO8 NPUBCOEHHbIM 8 MAOIUYAX NoKa3ameinel,
0 onepupyem npuoOPemeHHbIMU 3HAHUSIMY, VMEHUAMU, HABLIKAMU,
IO NPUMEHSIEM UX 6 CUMYayusx NOGbLUEeHHOU croxchocmu. Tlpu smom
Mocym Oblmb OONYWeHbl He3HAYUMEeNbHbIE OWUOKU, HeMOYHOCU,
3ampyoHeHust NPU AHATUMUYECKUX ONepayusix, nepeHoce 3HAHUll u

yMeHZ/lZZ HAa Hoewble, Hecmaﬂdapmﬁble cumyayuu.

Buinonnenvt  6ce 6uowvt  yuebHoU pabomvi, npeodyCMoOmpeHHbvle
yueonvim — naanom.  Cmyoenm — OeMOHcmpupyem  HenoHoe,
Xopowo npasuibHoe  COOmeemcmeue  3HAHUL,  YMeHUll,  HABbIKOB
npugedeHHbiM 6 mabiuyax noxazameinetl, o0 eciu npu SMom OblLIU
oonyujenvl 2-3 HecyujecmeenHvle OUUOKU.

Bvinonnenvt  6ce  6udbi  yueOHolu pabomovl, npeodycCMOmMpeHHbvle
yueonuvim naanom. Cmyoenm OeMOHCmMpupyem CcOOmeemcmaeue
Yooeremeopumenvro | 3uanuil, 8 KOMOPOM 0CBEUEHA OCHOBHAS, HAUOONEE BANCHASL YACTDb
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 COOMBemcmeue 3HAHUL, YMeHUll, HABbLIKO8 NPUBCOCHHbIM
6 mabnuyax noxaszameetl, OONYCKAOMCA 3HAYUMENbHbIE OWUOKU,
HeyoosenemsopumenvHo . .
NPOSGIISIEMCSL OMCYMCMEUe 3HAHUL, YMeHUll, HABbIKO8 NO pSaoy
nokazameinetl, cmyoenm ucnvlmoléaem 3HaQUUMeNbHbLe

3ampyoHeHus npu ONepupo8aHuU 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOGble CUMYAYULU.

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



CrtpykTypa u cofiep:KaHue AUCIUILTUHBI « DU3UKay
10 HAIMPaBJICHUIO TOATOTOBKHU

22.03.01 MarepuajioBeeHue ¥ TEXHOJIOIMU MATEPUAJIOB

15

[Ipunoxenue A.

[Tpodumns:
«IlepcneKTUBHBIE TEXHOJOTHH U MATEPUAJIBI»
(OakanaBp)
ouHas gopma oOydeHus
Buawbl yueoHoi
padoThI,
Ho 2| = & BKJII0YAS
mep p 2| S S| camocrosTeBHYIO ®opmut aTTecranin
asaea = = D
a 3 | = Z| paboTy CTy/IeHTOB,
TeM © © |u Tpym0EMKOCTH B Yacax
J | II/C | Jlab | CPC | 3JIP P |K/P|YO| D 3

BBeaenue B pusnueckui

JIa00pPATOPHBII NPAKTHKYM.

[IpsiMbie W KOCBEHHbIE (DU3UUECKUC
1 | ¥3MepeHHsL. OO6paboTka pe3yabTaTOB 5 1-2 4 4 +

HU3MCPCHUU )41 OKCIICPUMCHTAJIbHBIC

MOTPELUTHOCTH

Boinonnenne mabopatopHoil  pabOThHI

«Onpenenenue mMIOTHOCTH TEI»
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Kunematuka MoCTYNNaTeJIbHOIr0
ABHKCHHUA

Ousnueckuii Bektop. Ilonsarue opra.
Teopuss oTHOcuTenbHOCTH [ anmunes.
[TomoxeHne U €ro OTHOCUTEIBHOCTD.
TpaekTopusi MaTepUAIBHOM  TOYKH.
Conpukacaroniasicss  IUIOCKOCTb U
COITPUKACAIOIIASICS OKPYKHOCTb.
DJIleMEHTapHOE IIEpEMEILICHUE 17§
AJIEMEHTAPHBIN Iy Th. CkopocTb
JIBIDKEHUSI M €€ OTHOCHUTEJIBHOCTD.
[IpyHOMIT CynEeprio3uLMK  JIBUKCHUM.
Yckopenue. KacarensHoe 151
HOpPMaJIbHOE yCKOpeHusd. JlekapToBa
cucreMa koopauHar. Knnemaruueckue
3aKOHbl JBWXkeHMS. [loctymarenpHoe

NBIDKCHUE a0COIIOTHO TBEPAOTO 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 COCTOSIHUSA
nokosi. llepBelii  3akoH  HproToHa.
NuepumanbHble  CHCTEMBI  OTCYETA.

5-6
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Bropoit 3akoH HproToHa u 3akoH
BcemupHoro tsarorenus. Mmmnynsc u
3aKOH €ro M3MEHEHHs. TpeTun 3aKoH
HproToHa u coxpaHeHue wuMITyJbca
3aMKHYTOM cuctembl. [LleHTp Macc
CUCTEMBI. Y 1apbl U B3pBIBBIL.

2,3

Brinonnenue nabopaTopHOi  pabOTHI
«M3ydenre 000pOTHOTO MasiTHUKA»

5-8

PabGora u 3Heprus B
NOCTYNATEeJIbLHOM IBHKEHUH

[TonsaTne CUJIOBOIO TIOJIA.
OneMmeHTapHasi pabora u paboTa Ha
KOHEYHOM TNepeMelleHnd. MOIIHOCTb.
Kunernueckass »Hepruss M 3aKOH €€
W3MEHEHUS. Teopema Kénwnra.
[loreHuManbHBIE CHUJIOBBIE OIS U
NOTEHIUAJIbHAS SHEPTHUSL. 3aKkoH
U3MEHEHHUS! NOTEHIHMAJIBHON 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 0aJUIMCTHYECKOTO
MasiITHUKA

9-10

Kunematuka BpalaTeJbHOro

11-
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JABUKEHUS

DJeMEHTapHbIi  yrojl TMOBOpOTa W
yrioBasi  CKOpocTh. CBsA3b  MEXKIY
3JIEMEHTApHBIM YIJIOM MOBOPOTa U
3JIEMEHTAPHBIM iepemenieHneM. CBA3b
MEXIY  YIIIOBOM 151 JIMHEUHOMN
CKOPOCTSIMU.  YTJIOBOE  YCKOpPEHHE.
KacarenpHO€ 1 HOpMabHOE YCKOPEHUS
BO BpAILIATEILHOM JIBUKECHUU.
Bpamarensnoe JIBUJKECHUE ATT.
CooTHomieHUE MEXAYy BpallaTeIbHbIM
Y MOCTYNAaTEIbHbIM JIBUKCHUSMMU.

12

Brinmonnenne nabopaTopHOW 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  ypaBHEHME  JWHAMUKHU
BpamarensHoro  ABwkeHus  ATT.
OceBble MOMEHTBI MHEPLIUHA HEKOTOPBIX
ten. Teopema Ilreiinepa. Pabora u
KHUHETUYECKAs DHEPIUs BO
BpamaTeabHoM ABWKeHUH. [Ipeneccusi.
AHQJIOTUSL MEXJYy IOCTYNaTEIbHBIM U

16
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BpamaTCJIbHBIM IBUKCHUAMMU.

5,6

Brimonaenne nmabopaTopHOW pabOTHI
«/3ydeHne 3aKOHOB JMHAMUKH Ha
MaluHe ATBY1a»

14-
15

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

[Ipeamer TJI. Pabora wm temno. T/
rapameTpbl 51 TI COCTOSIHHE,
PaBHOBecHble U HepaBHOBecHble T[]
cocrosHusa. [l'a3. Temmeparypa Kax
¢bynkuus paBHoBecHoro T/ cocTtostHUS.
YpaBHeHue coctosiHus. MneanbHbin ras.
Buytpennsis sneprus kaxk Qynxius T[]
COCTOsIHMA:  mepBoe  Hawyano T/
TermoéMKOCTH  MAEaTbHOrO raza B
paziuuHbIX Tpoleccax. OOpaTumbie U
HeoOpaTUMBbIE MPOLIECCHI. Bropoe
Havano TJI. Onrponms. Bospactanue
SHTPOINHMHU B HEPABHOBECHBIX MPOIECCAX
W30JIMPOBAHHOM CHUCTEMBI. Yucno
ABoraJipo. Pa3mepsr MOJIEKYL.
Dproauydeckas TeopeMa. 3aKOH O paBHOM|
pacupeieneHud  JHEPruh  TEIJIOBOIO
JIBUXXEHHUSI B COCTOSSHUM  TEIJIOBOTO
paBHOBecus. WeanbHbll Ta3 € TOYKH
3peruss MKT. BnyTtpenuss sHeprus

HIEAILHOTO ra3a U €ro TEIIOEMKOCTH B

16-
18
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Pa3IUYHBIX MPOLIECCAaX C TOYKU 3PEHUS
MKT.

Brimonaenne nmabopaTopHOW pabOTHI

«Onpenenenune KoapuimenTa 1167_ 6 4
BSI3KOCTI
Breimonnenne nabopatopHoit  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 OBPA30BAHM S POCCUIMCKOM ®EIEPALTN
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMH IMOJIUTEX)

Hanpasnenue noaroToBKu:
22.03.01 MatepuanoBecHUE U TEXHOJIOIMH MaTEPHUAIOB

OII (mpodms):
«HepCHCKTI/IBHBIG MaTcpuajibl U TEXHOJIOT U

dopma 00ydeHUs: OUHAS

Kadenpa «Dduzuxan

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

Cocras:

|. Onncanue OLEHOYHBIX CPE/ICTB:
1. xoMIIEKTHI KOHTPOIBHBIX padoT (K/P)
2. ponp tectoBbIx Borpocos (T)
3. IpuMepHbIe BOMPOCHI TS 3alIUThI JabopaTopHoii padoTs! (3JIP)
4. obpa3er Ouiera J1s 3a4€Ta U BOIIPOCHI JJIsl IOATOTOBKHU K 3a4€Ty (3)

CocraBurtenu:

Jlouient kadenpsl «Duzukar
K.Qp-M.H

M.B. Kopsiuko

Mocksa, 2023rox
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Hepeqem, OLCHOYHBIX CPEACTB I10 JUCHUIIJINHE «Puzuka»

Haumenosan [IpencraBnenue
No
0C ue Kparkas xapakTeprcTiKa OIIEHOYHOT'O CPE/ICTBA OHCHOYHOIO CPCNCTBA
OIICHOYHOT'O B ®OC
Kontponbnas |[CpeactBo MPOBEPKHU MEHHI MIPUMEHSTh
p e POBEp Y p KoMIuIeKT KOHTPOIBHBIX
1 pabora MOJIydEeHHbIE  3HAaHWUS  JJIA  pelIeHus  3ajad .
3aJlaHu# M0 BapHaHTaM
(K/P) OTIPEICTICHHOTO TUIIA TI0 TEME WU pa3eiry
Cucrema CTaH/IapTU3UPOBAHHBIX 3aJlaHui,
Tect MO3BOJISIIOIIAsl ~ ABTOMATHU3UPOBATh  IPOIIE .
2 t POB PORCAYDY | pouy rectoBbIx 3ananmit
(T) M3MEpEHUs  YpPOBHS  3HAHUU u yMEHUN
00yJaroerocs.
3 CpeAcTBO TMPOBEPKH YMEHUW W HABBIKOB II0
amura
1360 I;lTo Hojf [ACTIOMB30BAHMIO naboparopHoro obopyaoBanus u | I[IpumepHbie BOPOCHI
3 p§6OTEI M3MEPUTEIIBHBIX puOOopoB, o0OpaboTke JUTSL 3ALUThI
(3]1P) SKCIIEPUMEHTANBHBIX JTaHHBIX U HMX CPAaBHEHUIO C | J1a0OpaTOPHBIX paboT
TEOPETUUECKUMHU pacueTaMu
CpencTBO MPOBEACHUS MPOMEKYTOUHOM aTTeCTaIlluu Bompockt /utst
4 Bauer [0 pPE3yJibTaTaM BBLIIIOJHCHUA BCCX BHJIO0B yqe6HOI/I MOJATOTOBKH K 3aqéTy’
3) paboTBl B TEYEHHH CEMECTpPa C IPOCTABICHUEM HpUMepPbI 3a4€THBIX

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

OMIIETOB
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KommiekT 3ajaHuid 1151 KOHTPOJILHOM PadoThl

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 BpemeHu t=11 C: 1) koopauHaTsl Tena; 2) NpoeKIUU CKOPOCTH Tena; 3)

MPOEKIIMKA YCKOpEeHHs; 4) KacaTelbHOE YCKOpPEeHHE; 5) HOpMallbHOE yCKopeHue; 6) paauyc
KPUBHU3HBI TPACKTOPUHU

BAPUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE JBUKECHHE TeJa OIUCBIBACTCS CIECLYOIMMH 3aKOHAMU JBUKCHMUS:

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 Temna; 2) MPOEKIUU 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) MPOCSKIUU CKOPOCTH Tela; 3)
MPOEKIIMKA YCKOpEeHHs; 4) KacaTelbHOE YCKOpPEeHHE; 5) HOpMalbHOE YCKOpeHue; 6) paamyc
KPUBU3HBI TPACKTOPUHU

BAPUAHT 4
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMEpHOE NBUKEHUE TeJla ONKUCHIBACTCA CIEAYIOIUMU 3aKOHAMU JBUKEHUS:

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 YCKOpEHHUs; 4) KacaTelbHOE YCKOpPEHHE; S5) HOpMajdbHOE YCKOpEHHE; 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 HHepIHN MaXxoBHKa paBeH SOkr-m2. Haiitn MoMeHT
CUJI, IEMCTBYIOIMX Ha MaXOBUK (BpalllalolIMii MOMEHT) B MOMEHT BpeMeHu t=1c.

Bapuanr 2

CrutonrHoi HUIMHIP Maccoi M=4 Kr KaTUTCS 0€3 CKOJIBKEHHS 110 TOPU30HTAIIBHON
MOBEpXHOCTH. JIMHEHHAs: CKOPOCTh OCH MIJIMHAPA paBHA 1 M/c. OnpenenauTe MmoTHyo
KHHETHUYECKYIO YHEPTUIO IIHJIMHIPA.

Bapuant 3

Ha nunmHap, KOTOpBIA MOKET BpPAIaThCsl OKOJIO TOPU30HTAIILHOM OCH, HAMOTAHA HUTD.
K koHIly HUTH npUBsI3aH rpy3uK Maccoit M=0.1 Kr, KOTOPbII MOXKET CBOOOIHO OITyCKaThCSI.
CunTtas MOMEHT HHEPIMHU IMIHHApPA paBHBIM 0.02 KT-M2, OIIpeIeNnTe YCKOPEHUE IPy3HKa.

Bapmuanr 4

JlBa mapuka maccamd M=10 T CKpersIeHbl TOHKHM HEBECOMBIM CTEp)KHEM JIMHOU
[=20cm. Omnpenenute MOMEHT uHepiMH | CHCTEMBI OTHOCHTEIBHO OCH, MEPIEHAUKYIISIPHON
CTEPKHIO ¥ TIPOXOISIIEH Yepe3 TOUKY CTEPIKHsI, NETSIIEH ero JUIMHY B OTHOIIEHUH 1:2.

@doHa TECTOBLIX 3aJJaHNU
110 JUCIIHUITJIMHE «Duzukay

Pasnen Paboma u JIHepeusn 6 nocmynamejibHOM 06UIICCHUU

1. 3aganue
Teno maccoit 3 Kr ABMKETCS CO CKOPOCTHIO 4 M/C U yapsieTcst abCOMOTHO HEYIIPYTO O
HEMNOJIBIYKHOE TEJIO TaKo e Macchl. [Ipu yaape 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 MyJIM B 3TOM Cilydae 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

NEHCTBYET Ha MAaTePUATBHYIO TOUKY, IBHIKYIIYIOCS 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

JleliCTBYeT Ha MaTepHaTbHYIO TOUKY, IBHKYILIYyIocs co ckopoctsio D =15l —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, Maccel KOTOPBIX OTHOCATCS Kak 1:4, COEMMHEHBI C:KATOM MPYKUHOM M JIeKAT HA

TOPU30HTAIILHON ITOBEPXHOCTH CTOJIa. [Ipy pacnpsMiieHnn npyKUHBI I'Py3 MEHbIIEH MacChl
nostyyaeT KnHetnueckyro sHepruto 40 /x. [loreHnnanbHas sHEprus C:katod MpyKUHBI IPH
3TOM ObljIa paBHa ...
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M 50 Ix
O] 12 JIx
O 160 Jix
0 10 Jx
] 20 Ox
O 400 Jx

5. 3apanue
Kapanpam ninunoit 20 M, IOCTaBIEHHBIN BEPTUKAIBHO, IaAAET Ha cTOoJ. JIMHeHast ckopocTh
LIEHTpa Macc KapaH/Jallla B KOHIIE [1a/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 YBEIMUMiICs B 3 pasa.

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

7. 3ananue

BpoliieHHOe TOPU30HTAIBHO TEJI0 Maccoil 1Kr co ckopocThio 20 M/C Yepe3 3¢ ymano Ha 3eMITIO.
Kunerndeckast 3HEPTUs Tella B MOMEHT yJIapa O 3eMJII0 OYJIeT ... (COMPOTHBIICHHE BO3AyXa HE
YUHUTHIBATH)

M 632 Jix
L1 62 JIx

O 182 Jix
L] 400 JTx
O 123 Jix
L1 372 Ix

8. 3amanue
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[Tyns maccoit 10r, seTsmas ropu3oHTaIbHO co ckopocThio 200 M/c, monaaaeT B 1€peBIHHBIN
OpyCOK Maccoit 5 Kr, JIeKaIllui Ha CTOJIC B YIEP>)KUBACMBIH MPY>KHMHOM C )KECTKOCThIO 2 KH/M .

IIpy>xuHa Ipy ’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 NMUCTOJICTa BBICTPEITUIIN ITyJICH ¢ Maccoii 5 r BepTUKainbHO BBepX. JKeCcTKOCTh
npy>xxunsl mucrosera 1,25 kH/m. Ilpyxuna Obi1a cxara Ha 8 cM. [locne BeIcTpena myJst
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 CO CKOPOCThIO 15 M/c. Eciin He yunThIBaThH
COIPOTHUBIICHUE BO3/IyXa MPH IMOJIETE, TO CKOPOCTh Teja Ha BeicoTe 10 M Oyer ...

M 5wm/c

L1 2,5m/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 Tejla paBHa ...

[] mpou3BeaeHHIO KHHETHYECKOW 1 TIOTCHIMAIBHOM SHEPT Ui TBEPOTO Tea.

[] pa3HOCTH MOTEHIMATBHOW M KHHETUYECKOW SHEPTHid TBEPIOTO TeJa.

M cymMme MOTeHIIMAIBHON W KHHETHYECKOM SHEPTHil TBEPIOTO Tea.

[] OTHOILICHHUIO MOTEHIMATBHOW YHEPTHH K KHHETHUECKON SHEPTUU TBEPIOTO Tea.
[l OTHOLICHWIO KHHETHYECKOH YHEPTUH K OTCHIIUAIBHON YHEPTUH

[] paboTe cHIIbI TpEHHUS

12. 3apanue
[TonHyr0 MEXaHUYECKYIO SHEPTUIO MMPOU3BOJILHON MEXaHHUECKON CHCTEMBI PU OTCYTCTBHH
JOUCCHUIIATUBHBIX CI/I.]'I, MOXHO U3BMCHUTSE ...
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[] pa®oTol BHENIHUX ¥ BHYTPEHHUX CUJI, JCHCTBYIONIUX HA TEIa CUCTEMBI.
[ paGoToii TOJBKO BHEIIHMX CHJI, A€HCTBYIOIIMX HA TEJIA CHCTEMBI.

[J pa®oTo¥ TOJNIBKO BHYTPEHHUX CHJI MEXaHHUYECKOW CHCTEMBI.

[] 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“. MruosexHas MOLHOCTS, pa3BuBaeMas CUJION uepe3 2¢ Ipu 3TOM OYJIeT ...

14. 3aganue

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

uHTepBal BpeMeHu 0-2 cexyH bl cpeiHIo0 MolHOCTh 4 BT. Macca tena B 3ToM cityyae paBHa

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

15. 3ananmue
MOIIHOCTh CHITOBOI YCTAaHOBKH BO BpeMeHH u3Mensiercs mo 3akoHy: 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 yTIIOM K TOPU30HTY C HadaabHOUM ckopocThio 20 M/c. Eciin 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
Masrtuauk maccoit 0,1 Kr, 3aKperieHHbIM Ha HEBECOMOM CTepkHE AITMHON 30 CM OTKJIOHWIIUA OT
MOJIOKEHUSI PAaBHOBECHUS HA yTOJI 60°. PaGora, KOTOPYIO COBEpUINIIA CUJIA TSKECTH PABHA ...

M -0,15 JIx

] -6,5 JIx

[0 1,62-102 Ik
L1 0 JIx

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

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
] 0,99 kH
1 5,05 xH
] 20,2 xH

20. 3apganue
PaboTa BHYTpEeHHHMX CHJI MEXaHUYECKON CHCTEMbI paBHA!

L] BekropHO#i cymMe pabOT BCeX BHYTPEHHHX CHUJI, ICHCTBYIONINX HA TeIa CHCTEMBI,
L] Apudpmerndeckoii cymme MoayIieit paboT BCeX BHYTPEHHHX CHIL.

M0
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0] TIpou3sBeneHuto paboT BCEX BHYTPEHHUX CHIL
[l paboTe BHEIIHMX CHII
[ cymme MOIIHOCTEH, pa3BUBACMBIX BHEIIHUMU CUJIAMH

21. 3aganue
Cuna, TEHCTBYIOIIAs Ha MAaTePUATBHYIO TOUKY, TIOCTOSIHHA BO BPEMEHH U MOXKET OBITh

—

IIpeJICTaBIeHa KaK F=2 ]+ 3k (H), nepemernieHne TOUKM OMUCHIBAETCS BEKTOPOM

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

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

22. 3aganue
Cuta, neiicTByIOIAs HA MaTEPUATBHYIO TOUKY, TOCTOSIHHA BO BPEMEHH U MOXKET 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, IefiCTBYIOIIAs HA MAaTEPHATIBHYIO TOYKY, MCHSETCS C U3BMEHEHHEM KOOPJAUHAT TOUKHU 110

saxony (X, y): —YI —X] (H), nepemerenne Touky n3 Havaa KOOPAMHAT ONHCHIBACTCS

sextopom Al = 21 —3_] (M). OnpeienuTh paboTy CHJIIBI Ha STOM IEPEMEIIEHHH.

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

M 6 Ix
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L1 3 Ix
1 9 Ix

24. 3aganue

Onpenenuth paboOTy CHIIBI TSDKECTH, ICUCTBYIONICH HAa CaMOJIET Maccoi 1,5 TOHHBI, IPU €ro
MOJAbEME, €CIIM UHBEPCUOHHBIN 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 JIEXKABIIIEe HA 3eMJIe, ObLIO MOAHATO Ha BbICOTY h=5 M ¢
HIOMOIIBIO PE3MHOBOTO XKIYTa, )KECTKOCTh KoToporo paBHa k=800H/m. Ha 3Toii BeicOoTE TEO
MMEJI0 CKOPOCTh U=8 M/C, a KT'yT, B Hauase o péMa CBOOOIHbIN, ObLT pacTaHyT Ha 0,5 M. Ha
CKOJIbKO M3MEHWJIACh MEXaHUYECKasi SHeprus Tena?

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

[ R B B B

26. 3aganune

PaboTta Bcex cuil, IeHCTBYIOLIMX Ha TeJla CUCTEMBI, P MEPEX0/Ie U3 MEPBOr0 MEXaHUUYECKOTO
COCTOSIHHSI BO BTOpO€ oka3zajnachk paBHo# 123 Jx. [1pu aToM paboTa MOTEHIIMAIBHBIX CHII ObLIIa
pasHa 300 JIx, a paboTa AMCCUMATUBHBIX CUJI OKazajiack paBHOM -13,8 k. Ha ckonbko
M3MEHUJIaCh KHHETHYECKasl YHEPT Ul CUCTEMBI?

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

0 N B B B

27. 3aganmne
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MexaHnuecKkas CHCTeMa HaXOIUTCS BO BIIACTH CTAllMOHAPHBIX CHUIIOBHIX MoJiei. PaboTa Bcex
CHJI, ICUCTBYIOIIMX Ha TEJIa CUCTEMBI, TIPH MEPEX0/I€ U3 TIEPBOT0 MEXaHUUECKOTO COCTOSHUS BO
BTOpOE okazanach paBHoi 81 Jx. Ilpu aTom pabora noreHIMaIbHBIX cHil Obu1a paBHa 300 [k, a
paboTa HeNmoTeHIIMAIBHBIX CHJI OKa3ajachk paBHOM 42 J[x. Ha ckoinpko n3mMeHuIach
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 Bo3pactaet ¢ 16 H no 46 H. Pabora
CHUIBI ITPH 3TOM pPaBHa ...

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

29. 3ananue

['Bo31b Maccoii 751 3a0uBaroT B cTeHy MoJoTkoM ¢ Maccoit 1kr. KII/] 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 TPaBUTAIMOHHON CHJIBI, IEHCTBYIOMIEH CO CTOPOHBI 3€MJIH Ha CITYTHUK,
KOTOPBIH BIKETCS 10 KPyroBOii OpOHTE, 3a 01uH 060pOT Mo opbute paguyca 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 IPaBUTALIMOHHON CHIIBI, IEHCTBOBABIIICH CO CTOPOHBI 3eMJTH HA CITyTHHK,
KOTOPBIiA IIPU CTApPTE C TOBEPXHOCTH 3eMIIH YAAIUICS OT He€ OECKOHEUHO JIaIeKo.
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 noaveme rpysa maccoit 100Kr 1o HaKJIOHHO# IIOCKOCTH JUIMHOI 2M ¢ yriioMm a=30° u npu
kodddurmente Tpenns p=0,1 ¢ yckopenuem a=1m/c? paboTa, coepiiaeMas BHEIIHEH CHIION,
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, UMeroIune xecTtkocTh K1=9.8 H/em u ko=19.6H/cm,
COOTBETCTBEHHO, 3aKPEIJIEHBI IMAPALUIENIBbHO APYT Apyry. [IpyKuHel pacTsaHynIH Ha 1cM BHEIIHEN
CHJION, paboTa 3TOH CHIIBI B JAHHOM CIIydae paBHa ...

LI 15 JTx

57 0,147 Tx
-0,15 JIx
-2,42.107 I
3 JIx

17 x

ooog

34. 3apanue
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IIpy CTPOUTENBCTBE KONOHHBI BHICOTOM 20 M U C MIOIMIAIbI0 MOIEPEYHOro ceyenus 1,5 M2 u3
MaTepHana mioTHOCThIo 2,6-10° kr/m3 6b11a coepiena 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 cBOGOAHO NaaeT BEPTHKAILHO BHU3 ¢ yckopeHneM 920 cm/c?. Pabota
CpeHEN CUIIbl COIPOTUBIIEHUS BO3/lyXa 3a 5 CEKyH/] I10JIETa 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 6porieHO BEPTUKAIBHO BHU3 € BBICOTHI 20 M ¢ HAYaJIbHOM CKOPOCTHIO 10
m/c. OHO ymaso Ha 3eMiTio co ckopocThio 20 M/c. PaboTa CHITBI COTPOTUBIICHUS BO3IyXa paBHA

M -5 Tx

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

-8 JIx

-6,5 JIx

ooogd

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

Jx 3a 2 cexkyHapl. Macca Tena B 3TOM cliy4ae paBHaA ...

L] 4 kr
(] 2 kr
] 6 kr
M 8 kr
1 0,8 kr
1 0,6 kr
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IIpumepHbIe BONPOCHI VI 3aIHUTHI JIA00PATOPHBIX Pad0T

M0 TUCIUIUIMHE (U3HKa

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

ok wdE

Uro Takoe abCOIIOTHAS MOTPEUTHOCTh MPSIMBIX U3MEPEHU?

MOXHO JI TOYHO BBIYMCIUTH A0COIIOTHYIO MOTPEIIHOCTD MPSIMBIX U3MEPEHU?
SIBnsiercs au npuOOpHas MOTPEITHOCTh CUCTEMATUYECKOM?

MoskeT 11 IPOSBUTHCA CiIy4aiiHasi IOIPEIIHOCTh B OJJHOM U3MEpPEHUN?

UTO NpUHATO CYUTATh PE3yJIbTATOM CEPUU MOBTOPSAIOIMINXCS U3MEPEHUN?

OT Kakoll M3 MOrpeHIHOCTEH MNPAMBIX HW3MEpPEHUI: NpPUOOPHOW, CIydallHOM WU
CUCTEMAaTUYECKON MOKHO «OUHCTUTBHY Pe3yIbTaT U3MEPEHUIT?

Kakoii npubop HyXHO HCIONB30BaTh, U3MEPSSl OAHY U Ty JK€ BEIUYUHY, YTOOBI
MPOSIBUIIACH CITydaiiHasi OTPEIIHOCTh: TOHKUHN WU TPYyObIii?

UTto Takoe KOCBEHHOE U3MEPECHHE?

Jlan map Maccoil M, U3MEPEHHON C MOrPEeHIHOCTRI0 AM, U paanycoM R, U3MEpPEHHBIM C
norpemHocThio  AR. Bpipazuth uepe3 BenmuumHbel M, Am, R u AR alcomoTHyiO
MOTPENIHOCTh Ap MIOTHOCTH MaTepuaia, U3 KOTOPOTro ClIelaH 1iap.

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

LNk wNE

Kakue xosie6anus Ha3bIBatOT COOCTBEHHBIMU ?

Kakue xonebanust Ha3bIBalOT FApMOHUYECKUMU?

3anummre ypaBHEHHE FrapMOHMYECKOT0 KoyleOaHus?

Uto Ha3bIBaOT NEPUOIOM KoJiIeOaHU MasgTHUKA?

UYro Ha3bIBAIOT YacTOTOH KojeOaHui MasTHUKA?

UYro Takoe (asza xonedaHUs U YTO OKa3bIBaeT HayallbHas (a3a KoaedaHui?

OT KaKkMX BEJIMYMH U KaK 3aBUCUT MEepHO/]] KoJeOaHH MaTeMaTHYeCKOro 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 OTIMYACTCS OT MaTEeMaTHUECKOro?

UYro Takoe MpuBeACHHAS JUIMHA, IIEHTP KadyaHUH (ru3nueckoro MasTHUKa?

Kakue xonebanus Ha3bIBalOTCS TApPMOHUYECKUMU?

Uro Ha3bIBaeTcs aMIUIUTYAO0MU, (a30i, 4acTOTOM, HIUKINYECKOW YaCcTOTOM, NEPUOAOM
KoJieOaHui?

BriBecT ypaBHeHHe KojiebaHui (HU3NUECKOro MasiTHUKA

BriBectu dopmyity ams neprosaa KosebaHuit GU3NUEcKoro MasiTHUKa

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

JlabGoparopHasi pabora «/3yueHne MOMEHTA UHEPILIUM TEIa»

1.
2.

3.

B

JlaTb onpeneneHne MOMEHTA CHJIBI.

Kak cBsizanbl M@Ky 000l MOMEHT UMITYJIbCa CUCTEMBI B 1a0OpaTOPHOI cucTeMe
OTCUYETA M B CUCTEME OTCUETA KI[EHTP MACC CUCTEMBI»

Hanucate 0CHOBHOE ypaBHEHHE TMHAMUKHU BPALATEIbHOTO IBUKEHHS.
Cdopmynuposats Teopemy LlTeitnepa
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5. BbIBecTH BbIpak€HHE MOMEHTA MHEPLIUU OJTHOPOJHOTO AMCKA OTHOCUTEIBHO OCH,
IIPOXOAIIEH Yepe3 ero UEHTP NEPIEHIUKYIISIPHO €ro IMII0CKOCTH
6. JlaTp BbIpaXKeHHE 3JIEMEHTAPHOM pabOThI BO BpAIATEIbHOM JBM)KEHUHT

7. JlaTh BbIpakeHHE KHHETHUECKOM 3HEepTUuu abCOIIOTHO TBEPAOIO Tella, BPALalOIerocs
OTHOCHUTEJIHO 3aKPEIUIEHHON OCH.

MarepuaJbl K 3a4€Ty

no qucumniimae dusmka

Oo0pa3zeln ouJiera AJas 3a496Ta

MUHUCTEPCTBO OBPA3OBAHUS U HAVKH POCCUNCKOM DEJNEPALIMI
OENEPAJIBHOE TOCYITAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YVUPEXXJIEHUE BBICIIIET'O
OBPA30BAHU
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUM MMOJIUTEX)

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

Kypc 1, cemectp 2
3auém no pazoeny «Mexanuka u MONeKYIAPHAS hu3uKa»
BUWJIET Ne 1

1. TlepBoe HaYaIO TEPMOJAMHAMHUKH U U30TIPOIECCHI.
2. AHaJ'IOFI/Ifl MC)KI[y HOCTyrIaTeJ'II)HI)IM nu BpaHIaTCHI)HI)IM JOBUXXCHUSIMU
3. B moake maccoit 240 kr crout 4yenoBek maccoit 60 kr. JIoaka mibIBET cO CKOPOCTHIO 2 M/C.

YenoBek MPLITACT C JIOAKH CO CKOPOCTBIO 4 M/C OTHOCHUTEIIBHO JIOAKHU B CTOPOHY
IMPOTHUBOIIOJIOXXHYIO IBUKCHHIO JIOJAKU. Haiitu CKOPOCTB JIOJKH ITOCJIC ITPBI’)KKA YCJIOBCKA.

YrTBepxkaeHo Ha 3acenanuyu kadenpsl «Du3ukar»

04.05.2023 r., mpoTokoa Ne.9

3aB. kadeapoii / /
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BOHpOCBI AJIF MIOATOTOBKH K 3aqéTy mo pasaejay «MexaHuKa»

[TonoxeHue u ero OTHOCUTEIbHOCTb.

Tpaekropust. Conpukacaroniasicst OKpy>KHOCTb. LIeHTp 1 pagnyc KpuBHU3HBI TPAEKTOPUU
CKopocCTh IBUKEHUS U €€ OTHOCUTEIBLHOCTD.

Yckopenue. KacatenbHoe 1 HOpMaibHOE YCKOPEHHUSI.

JlexapToBa cucremMa KOOpuHaT.

Kunemarudeckue 3aKOHbI ABHKEHUS

[ToctynarensHoe nBmKeHUe adcomoTHO TBEPaoTO Tena (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 HpI0TOHA M COXpaHEHHE UMITYJIbCA 3aMKHYTOW CUCTEMBI.
VY napsl 1 pa3phIBbI.

[ToHsITHE CHUITOBOTO MOJIA

DnemeHTapHas paboTa U paboTa Ha KOHEYHOM MEePEMEILICHUH.
MontHocTs.

Kunernueckast sHEprus U 3aKOH €€ U3MEHEHHMUS.

IToTeHnmanbHble CUIIOBBIE MOJISA U NOTEHIMAIbHAS SHEPTU.
MexaHuueckasi SJHEPTUsl U 3aKOH €€ U3MEHEHHMS.

KoHcepBaTuBHBIE CUCTEMBI.

DJeMEHTapHBINA yToJ1 MOBOPOTA U YIJIOBask CKOPOCTh

CBsi3b MEX/1y YIJIOBOW U TUHEHHON CKOPOCTSAMH.

YrinoBoe ycKopeHue.

KacarenbHoe 1 HOpMaJIbHOE YCKOPEHHUS BO BPAILlATEIbHOM JIBH)KEHNUN
Bpamarensnoe npmwkenne ATT.

MoMeHT uMITyJIbCa U MOMEHT CUJIBI

3aKOH W3MEHEHUS MOMEHTA UMITYJIbCA.

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

Teopema IlITeitnepa

PaboTa 1 kuHeTHYeCKast SHEPTHsl BO BPAIlaTEIbHOM JIBH)KEHUHU
AHaorus Mex1y MoCTyNaTeIbHBIM U BpallaTeIbHbIM JIBUKEHUSIMHU.
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Bonpocel 1J151 MOAT0OTOBKH K 3a4eTy 1o pasaeiay «MogaekyaspHas Gu3uka

NS

Boo~NoO

12.
13.
14.

0.

. SIBneHus NnepeHoca B TCpMOJUHAMUYICCKH HCPABHOBCCHBIX CUCTCMAX. OmbITHBIC 3aKOHBI

WneanbHelii ra3. YpaBHEHHE COCTOSIHUSA UACAIBHOIO rasa.

JlaBiieHHE UACANBHOTO ra3a Ha OCHOBE MOJIEKYJIIPHO-KMHETHYECKOM TEOPHH.
MonekynsipHO-KHHETHIECKOE TOJIKOBaHUE a0COIOTHON TEMITEPaTypHI.

Yucno crenenel cB00ObI MOJIEKYJI. 3aKOH PABHOMEPHOI'O paclpeAeIeHUs SHEPIUHU 10
CTETICHSIM CBOOO I MOJICKYII.

3akoH MakcBeiuia Juist pacpeesIeHUs MOJIEKYJI HICaIbHOTO T'a3a 110 CKOPOCTSIM.
3akoH bonbivana U1t pacpe/iesieHus YacTULl BO BHEIIHEM IIOTEHLIUATIBHOM IIOJIE.
IlepBoe Ha4anO TEPMOAMHAMUKH.

Knaccuueckas MoJIEKyIsipHO-KHHETHYECKAsl TEOPUS TEIUIOEMKOCTH UI€AJIbHBIX Ia30B.
ITepBoe HauanO TEPMOAMHAMUKHU U U30TIPOLIECCHI.

ITepBoe Havaa0 TEPMOJMHAMUKU U auabaTHUECKUI mpoLecc.

b dy3nu, TEIIONPOBOJHOCTY U BHYTPEHHETO TPEHUS (BSI3KOCTH).

OO6parumMbie 1 HEOOpaTUMBIE TPOIECCHl. DHTpONHs. BTOpOii 3aKOH TePMOANHAMUKH.
Temnosbie qeurarenu. Lukn Kapao u ero K11 ayist maeansHoro rasa.

OHTponus U BeposATHOCTh. Popmyna bonbimMana.



