[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
®KWO: Makcumos Anekceli bopucosmy

Nomxrocts: upekrop sendVEMEHEMMQTEERGTBOHAYKHW U BBICIHEI'O OBPA3OBAHUS
[Jlata nognucanums: 14.08.2025 17:55:56 POCCHU i CKOﬁ @EI[EPAHI/II/I

YHUKanbHbIV NPOrpaMMHbIA KIHY:
8db180d1a3f02acostRACPSIRHQE LOGYTaPCTBCHHOC aBTOHOMHOC O6paSOBaT€JIBHO€ YUPECKACHUC

—BBICILCTO 00pa3oBaHus
«MOCKOBCKHUU TTOJIMTEXHUYECKUN YHUBEPCUTET»

VTBEPXJIAIO

JlexaH
/E.B. Cadonos/

27 deBpansa 2025 r.

PABOYASA ITPOTPAMMA JIUCIIAIIJIMHBI
«DPuzukay

HanpagJjieHue noaroroBKu
29.03.04 «TexHOJIOTUA Xy/10:KeCTBEHHOI 00pad0OTKH MaTepHuasioB)

Oo6pa3oBarenbHas nporpamma (npo¢uiib NOAr0OTOBKH)
«Pa3padoTKa U NPOU3BOACTBO U3/1EJIUI MPOMBINLJIEHHOT0 JU3ATHA»
«XyHa0KeCTBEHHOE MPOeKTUPOBaHUe U M (POBHIE TEXHOJIOTUHI
B IOBEJIMPHOM NPOU3BOJACTBE)

KBanupukanus
bakanasp

®opmMbl 00yUeHMSI
Ounas

Mockaa, 2025 r.



Pa3patGorumnk(un):

Houent xadenps! «Puznkay, K.¢.-M.H. ? /M.B. Kopstuko/

CoriacoBaHo:

3asenyromuii kadheapoi «M u TJII», _
K.T.H., JIOIICHT // /B. B.ComoxueHnko /

CorjacoBaHo:

PykoBogutens oOpazoBarenbHOil mnporpamMmbl 29.03.04 TexHonorust Xxynoxe-
cTBeHHOU 00paboTku matepuanos. IIpopunn: XyaoxkecTBEeHHOE TPOEKTUPOBAHNE
U IU(POBBIE TEXHOJIOTUN B IOBEJIMPHOM MPOU3BOACTBE. Pa3paboTka u mpou3Boj-

CTBO U3ICJIUI MPOMBIIUICHHOTO TU3aiiHa %
K.T.H., JIOI[EHT /I1.C. bypres/




wn e

Conep:xkanue
Llenu, 3a7auu ¥ TUIAHUPYEMBIE PE3YJIBTAThl O0YUEHUS TIO JUCIUTUTHHE. ......eenveevereeneenneeneeans 4
MecTo TUCHMIUIMHBI B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBL......cveevereiereereenrenieenienanens 5
CTpyKTypa 1 COEPIKAHNE AUCIIMIITHHBL . .....uvieviiiirieiteesireesiessnessiesssneessessneessns e e ssnssneesene s 5)
3.1. Buabl y4eOHOU PAOOTHI M TPYHOCMEOCTD ..vveeuvrressvressssresssnessseessseessseessssesssssessssseesssseesnsns 5
3.2. TeMaTH4YEeCKUMA TUIAH U3YICHUS JUCITATIITHDBI «..vvvevveeeeveeeesreesseeesseeesseeessseessseessssesssssessnsses 5
3.3. COMEPIKAHME TACTIMITIIIITHBI .. vveiuvveessteeesuseeesaseesssseessssesssssesssssessssseesssseesssnesanseeesnsesssssesssns sannes 5
3.4. TemaTka CEMHHAPCKUX/TIPAKTUYECKUX U JTAOOPATOPHBIX BAHITHH ...eevvvveeivvieeiireeniireensaene 7
3.5. TemaTHKa KYpCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) ..e.vvevierriiiriiierisiiesiiesre s siee s e 7
Y4eOHO-METOMUYECKOE K HHPOPMALTUOHHOE OOCCTICUCHUE ... vivvverviesresieesieesresieesneanesieenies oas 7
4.1. HopmatuHbIE TOKYMEHTBI M I'OCTBL......oiiiiiiiiiiiii i e 7
4.2, OCHOBHAS JTUTEPATYPA .v..vveveeuriasresteesseaseesseesseasseaseasesssesseasbeasssabe e b e assesbe e b e e s s ke e b e annenne e eenee 7
4.3. JIOTIOTHUTEITBHAS JIATEPATYPA +venvvveeurresssresssreessresssseesssseesssseesassessssssssssssssnsssesnsssesnseesssnnses 8
4.4, DNCKTPOHHBIC 00PAZOBATEIIBHBIC PECYPCBI .. uvvieisrrieisireessreeessteeessteesssseesssreesssseessssessssees sevees 8
4.5. JIutieH3noHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOTPAMMHOE O0CCTICUCHHE ........c..n. ... 8
4.6. CopeMeHHbIe TpodecCHOHABHBIC 0a3bl JAHHBIX U MHGOPMAITHOHHBIC CITPABOYHBIC
(007 (% 1Y PP PP PRP RPN 9
MaTepraTbHO-TEXHIHUECKOE OOCCTICUCHIE . .....vvenveertresnreassreanseesseeasseessseaseessneasesssnesnsesssnes seens 9
METOONYECKUE PEKOMEHIALIHH ..c..revveeesssssreeesasssseaesssssessesasssssesassseassassssseesansseeesassnneeesannes seaees 9
6.1. MeTtoanueckue peKOMEH IAIUY JIJIs TIPET0IaBaTeNsl 0 OPTAHU3AIMH OOYUCHHS ............... 9
6.2. MeToauueckue yKazaHus sl 00y4aOUINXCS 10 OCBOCHUIO JUCIUTITHHBI ......vvvveirennes oo 10
DOH OLICHOUHBIX CPEIICTB .uuvvrreesstrereessurseeesssssesesasssessssassseessssssssssasssssesssssseesssnssseeesansneees 10
7.1. MeToapl KOHTPOJIS U OIICHUBAHUS PE3YTBTATOB OOYUCHM ..c.vvvrernvrieinieeesnireesnreeesnreeesnnes oan 10
7.2. lllkana v KpUTEPUH OICHUBAHUS PE3YITBTATOB OOYUCHMS ...c.vvvrevveeerireeesiieessireessineesninees aan 14

7.3. OLICHOUHDBIC CPEIICTBA ....vvvveersreeessreesssresssstessetess aessseesssseesssssesssssssssessssssssssssssssseesssssessseesssnes 16



1. Henu, 3a7a4u ¥ IVIAHUPYeMble pPe3yJbTaThl 00y4eHHs 10
TUCIHUTIHHE.

K 0CHOBHBIM L€JIAAM OCBOCHUS JUCHHUILTUHBI «DHU3MKa» CIEAyeT OTHECTH:
— @opMHUpOBaHUE HAYYHOTO MHPOBO33PEHUSI U COBPEMEHHOTO (hU3HUECKOTO
MBIILICHUS;
— MPUOOPETeHHE TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I W3YYCHUS
€CTECTBEHHOHAYYHBIX, 001IEenpo()ecCHOHAFHBIX U CTICUATbHBIX TUCIUTUTHH
K ocHOBHBIM 3aiayaM OCBOCHHUs AWCIMIUTUHBI «Du3ukay ciemyer
OTHECTH:
— N3yuenne oOmiei ¢puzmku B 00bEME, COOTBETCTBYIOIIEM KBaIu(DUKAIINH
CHeIanrcTa

B pesynaprate OCBOGHHMS JOUCHUIUIMHBI (MOAYNs) Y  OOyYarOIIMXCS
bOpMHPYIOTCS  CIEIYIONINE KOMIICTCHIIMM U JIOJDKHBI  OBITh  JIOCTUTHYTHI
CIeAyIoIIMe pe3yabTaThl 00ydeHUsl Kak 3Tan (OPMHUPOBAHUSI COOTBETCTBYIOIIUX
KOMIIETEHIINU:

B pesyabTare
OCBOCHHUA
Kon o0pa3oBaTeIbHOM IlepeyeHb MIaHUPYEMBbIX Pe3yJbLTATOB
KOMIIETCHIM U NPOrpamMMmsl 00y4YeHus1 10 AMCUMIINHE
00y4YarOLIUiicsl 10JI7KEH
00J1a1aThH
OIIK-1 YMEHHE UCII0JIb30BaTh 3HATH:
OCHOBHBIC 3aKOHbI ® (OCHOBHBIC 3aKOHBI U IOHATUS (l)I/I3I/IKI/I
€CTCCTBCHHOHAYYHBIX ® (OCHOBHBIC (I)I/ISI/IHCCKI/IC MCTOABI
JUCLUILINH B UCCIICIOBAHUS
npodeCCHOHATbHON yYMeTh:
JACATCIIbHOCTH, ® [IPUMCHATH (I)I/IBI/IHGCKI/IC 3HaHUS K pCIICHUTIO
IIPUMEHATH METOIbI IMMPAKTHYCCKHUX 3aaa4
MaATEMaATHUYCCKOT O ® MCIIOJIb30BaTh MAaTCMaTHYCCKHUU arapar
aHaJIn3a u IIpYU BBIBOJIC (1)H31/I‘ICCKI/IX 3aKOHOB
MOJEIUPOBAHHUS, ® IUIAHUPOBATH U BHIOJHATE yueOHOE
TEOPETUYECKOTO 1 OKCIEPHMEHTAIIBHOE H TEOPETHYECKOE
SKCIIEPHUMEHTATLHOTO HUCCIICIJOBAaHHUEC (l)I/I3I/I‘ICCKI/IX SABJICHUHN
UCCIIEI0BAHMS BIALETR: . .
® CHCTEMOH TCOPCTHUYCCKUX 3HAHHUM 11O
(uzuke
o MeTOI[OJ'IOFPIefI n ME€ToAaMH (1)H3H‘ICCKOFO
IKCIIEPHUMEHTA
® HaBbIKAaMU PCHICHHA KOHKPCTHBIX 3aJ1a4 U3




pa3HbIX o0nacTell GU3MKU HA yPOBHE,
COOTBETCTBYIOIIEM TPEOOBAHUSIM
o0menpodeccuoHaTbHON OTOTOBKH
OaxanaBpa

2. MecTo IMCUMIJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI IPOrpaMMBbl.

HNucrunmaa «®usuka» oTtHOocuTcs K 0OazoBomy 1ukiy (bl) ocHoBHOIM
obpazoBarenbHOi iporpammb (OI1).

«Du3nka» B3aMMOCBA3aHA JIOTHUYECKA U COAEPKATEIBHO-METOJUYECKU CO
caeayronmMu qucuuruimHamu OI1

Mooyns «Mamemamuyeckue u ecmecmeeHHO-HAYYHbIE OUCYUNTUHBLY
— Jluneiinas anreopa,;
— MareMaTuueckuil aHaiaus.

3. CTpyKTypa H cojep:KaHue TUCIUTITUHBL.
CtpykTypa U coaepKaHue TUCUUIUIMHBI «DU3UKa» no cpokam u eudam
paboThI OTPAKEHBI B MPHUIIOKEHUH A.

3.1. Buasl yueOHO#H padoThl U TPYA0EMKOCTh

OO6m1ast TpyI0€MKOCTh TUCHIUILIUHBI COCTaBISET 4 3a4ETHBIX CIUHMIIBI, T.C.
144 axamemudeckux Jaca (M3 HUX 72 Jaca — caMOCTOsITeNIbHAsI paboTa CTyICHTOB).
Ha nepBoMm Kypce BO BTOPOM ceMecTpe BblaesieTcs 4 3a4eTHBIX eIUHUIIB, T.¢. 144
aKaJeMUYEeCKHX Yaca (M3 HUX 72 yaca — caMOCTOsITeNIbHAsI paboTa CTYAICHTOB).

3.2. TeMaTH4YeCKUl IVIAH U3YyYCHHUS JUCHMIIUHBI
Pacnipenenenne ayauTOpHBIX YacOB MO BHUJAM 3aHATUH MOPOU3BOJUTCS

CICAYIOIIUM 00pa3oMm.
Bropoii cemecTp: nekiuu — 1 yac B Henento (18 yacoB), mabopaTopHbie pabOTHI —
2 gaca B Heeno (36 9acoB), ceMUHAPHI U MPAKTHUYECKHE 3aHATHSA— | 4ac B HENIEITIO
(18 gacoB), hopma KOHTPOJISI — 3a4ET.

CtpykTypa U colepkaHue AUCUUTUIMHBI «Du3nKay M0 CpoKaM M BHUIAM
paboThI OTPAKECHBI B TPUIIOKEHUH A.
3.3. Conep:xkanue TUCHUNIHHBI
Bropoii cemecTp

Beenenne B pusnyeckuii J1abopaTOPHBIA NPAKTHKYM
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[Ipsimble 1 KocBeHHbIE (pu3myeckue uzmepenus. OOpaboTka pe3ynbTaToB
U3MEPEHUI U IKCTIEPUMEHTAJIbHbIE MOTPEIIHOCTH

KuHemaTuKa nocTynarebHOro ABMKEeHUA

@usnuecknii BexTop. Ilonsarue opra. Teopus otHocuTenbHOCTH [ anuies.
[lonoxkeHne W €ro OTHOCUTEIBHOCTb. TpackTopus MATEPUAIBHOW TOYKH.
Conpukacaromascs II0CKOCTh U COMPUKACAIOIIASICA OKPYKHOCTb. JJIEMEHTAPHOE
NEpEMEIICHHE W JJEMEHTAapHbld myTb. CKOpOCTh  JIBUXKEHHS U €€
OTHOCUTEJILHOCTD. [[puHIMIT cCynepno3uiiuu ABUKEHUN. Y ckopenue. KacarenbsHoe
U HOpMalbHOE yckopeHusa. [lekaproBa cucrtema koopauHar. KunHemarnueckue
3aKoHBI ABIWKeHud. [locTtymarensHoe aBmkeHue adbcomroTHo TBEpaoro Tema (ATT).

JAMHaAMHKA MOCTYNATEIBLHOI0 ABUKEHHU S

[TonsiTue cuibl. AGCOMIOTHOCTD CUJTBI B KJIacCu4eckoil mexanuke. [lonstus
PAaBHONCUCTBYIOIIEH W  COCTOssHUS  mokosd. IlepBblii  3akoH  HeroToHa.
Nuepruanbable cucremsl orcu€ra. Bropoi 3akoH HeroToHa 1 3akoH BecemupHoro
TAroTeHus. MMmynbc W 3aKOH ero wusMeHeHus. Tperuil 3akoH HproTOHA u
COXpPaHECHHUE HMITYJIbCAa 3aMKHYTOM cHUCTeMBbI. LleHTp macc cucrtembl. Ynapsel u
B3PBIBEL.

PaGora u JHeprus B NOCTyNaTeJILHOM JABHKEHUHN

[TonsiTue cuioBoro moiigd. DieMeHTapHas paboTa U paboTa HA KOHEUYHOM
nepemenieHn. MonHocTh. KunHeTnueckas »HEprusi U 3aKOH €€ W3MEHEHUS.
Teopema Kénwura. IloTeHIManbHbIE CUIIOBBIC TOJISI U MOTEHIMAIbHAS SHEPTHUS.
3aKOH M3MEHEHUs MOTEHIMAJIbHOM 3Hepruu. HenmoTeHUManbHbIE CHIIOBBIE MOJIA.
[lone cun CONpOTHUBICHUS KaK IPUMEP HEMOTEHIMAIbHOIO CHIIOBOTO TOJIA.
MexaHnueckas Heprus U 3aKoH €€ n3MeHeHus1. KoHcepBaTUBHbBIE CUCTEMBI.

KunemaTuka BpamarTeJbHOr0 ABHKEHU S

DJIeMEHTapHbI yTroJ IOBOPOTAa M YIJIOBAas CKOPOCTb. CBfA3b MEXAY
3JIEeMEHTapHBIM YTJIOM MOBOPOTA U AJIEMEHTapHBIM mnepeMelieHueM. CBsi3b MEXIY
YIJIOBOM W JIMHEWHOM CKOPOCTSMH. YTIJOBOe yckopeHue. KacarenpHoe U
HOPMAJIbHOE YCKOPEHHsI BO BpalllaTEIbHOM JIBHKEHHH. BpalarenbHoe JBHKEHHE
ATT. CooTHOLIEHNE MEXAY BpallaTeIbHBIM U IOCTYIIATEIbHBIM JIBH)KCHHUSIMU.

JIMHaMHUKAa BpalIaTe/JIbHOI0 IBUKEHUS

MOMEHT wuMIIyJIbCa W MOMEHT CHJIbl. 3aKOH HW3MEHEHHUS] MOMEHTA
UMNyJibca. OTHOCUTEIIBHOCTh MOMEHTA UMIYJIbca. MOMEHT UMITYJIbCA U YIJIOBasd
ckopocTb. MomeHT uHepiuu. OCHOBHOE ypaBHEHHE AMHAMHUKU BpallaTEIbHOTO



neokeHuss ATT. OceBble MOMEHTBI HMHEPLMM HEKOTOPBIX Tel. Teopema
[Hreiinepa. PaboTta M KuHETHMYECKas HHEPrusi BO BPAIATEIbHOM JBUXKEHUHU.
[Ipeneccus. AHanorust Mexay IMOCTYIIAaTEIbHBIM U BPAIATEIbHBIM JABUKECHUSIMU.
MexaHn4yeckue KoJie0aHus.

AMITyna, uactora u  (pasa kosnebaHMil. 3aKOH TapMOHHMUYECKHUX
KoieOaHui; HuX u300pakeHHe Ha Trpapukax M BEKTOPHBIX JUarpammax.
NneanbHblii rapMoHuueckuil ocuwuiarop. Ksasuynpyras cuna. YpaBHEHUE
UJICAJIbHOIO OCHWIIISATOPA U ero pemenue. MastHuku. [IpeBpamienus suepruu npu
kKoJjiebaHusx. CBOOOAHBIC 3aTyXalollue KOJIeOaHUs OCHWIIATOpPa C IOTEPSMH.
Boinyxnennole  koneOanusi. Pe3onanc. HopmanbHble  MOIBI  CBA3aHHBIX
OCHMJUTATOPOB. BpeMsi ycTaHOBNIEHUS! BBIHYXJACHHBIX KOJICOAHMNA U €ro CBS3b C
TOOPOTHOCTBHIO OCITAJUISTOPA.

OcHoBbl TepmoauHaMuKu (T/0) U MOJIeKYyJISIPHO-KMHETUYECKOH TeOpuM
crpoenus Bemecrsa (MKT)

IIpenmer TJ. Pabora u Temmo. TJ| mapamerpet u TJ| cocrosHue.
PaBHoBecHble u HepaBHOBecHbIe T/ cocrosinus. ['a3. Temmeparypa kak QyHKIUs
paBHoBecHOro TJI cocrosiHus. YpaBHEHUE COCTOsIHUS. HMpeanbHbld Tras.
Buytpennsass osneprus kak ¢yukuus TJ[ cocrosHus: mnepBoe Hawyano TJI.
TemmoémMKocTH HIEaNbHOTO ra3a B pasdU4HbIX mporeccax. OOpaTumbie u
HeoOpatumeble npouecckl. Bropoe nauano T/l. DuTponus. Bospactanue sutponuu
B HEPABHOBECHBIX IPOLECCAX H30JIUPOBAHHON cuctembl. Yucmo ABoraapo.
Pasmeppl Mosekyis. Oproauueckas Teopema. 3aKOH O PaBHOM pacCIpeleiCHUN
DHEPIUM TEIJIOBOTO JIBUKEHUS B COCTOSIHUM TEIUIOBOTO paBHOBecHs. MeanbHbIN
ra3 ¢ Touku 3peHuss MKT. BHyTpeHHssI »HEpruss HICabHOTO Ta3a M €ro
TEINIOEMKOCTH B Pa3JIMYHBIX poueccax ¢ Touku 3penus MKT.

3.4. TemaTHKa CEMUHAPCKUX/IPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHIA
Cwm. IIpunoxenus 1, 2.

3.5. TemaTuka KypCcOBBIX NP0EKTOB (KYPCOBBIX padoT)

Cwm. Ipunoxenus 1, 2.

4. YuyeOHO-MeTOAMYECKOEe M MHPOPMALTMOHHOE o0ecredeHne
AUCHHUIIMHBI.
4.1. HopmaTuBHble 1oKyMeHThI 1 ['OCThI
1. ®enepanbubiii 3akoH oT 29 gexabps 2012 1. No 273-®d3 «O6
oOpazoBanuu B Poccuiickoit deneparumny;

4.2. OcHOBHas JJUTepaTypa:
1.CaBenbeB U. B. Mexanuka. MonekyinspHas pusnka [DneKTpOHHbII
pecypc]:yuedHoe nocobue. - Cankt-Iletepoypr: Jlans, 2019. - 432 ¢. —



Pexum nocryna:

https://e.lanbook.com/book/113944https://e.lanbook.com/book/117715
2.1ponos U. E. 3agaun no o61eit pusnke [DIEKTpOHHBIN pecypc]:yueoHoe
nocoowue. - Cankrt- [letepOypr: Jlans, 2019. - 420 c. — Pexxum nocryna:

https://e.lanbook.com/book/111196
4.3. JlonoJTHUTEJIbHAS JTUTEpPATypa:

1.CagenneB U. B. DnexrpudectBo. Konebanus u BoHbl. BomHOBast ontrka
[DnexkTpoHHBIHN pecypc]:yaeOnoe nocobue. - Cankt-IlerepOypr: Jlans,
2019. - 436 c. — Pexxum noctyma: https://e.lanbook.com/book/117715

4.4. JjieKTpOHHBbIE 00pa30BaTebHbIC PECYPCHI:

7 | oubimorexn
(eLIBRARY.RU)

Ne HaumeHnoBaHue Ccbl1Kka Ha pecypce JocTynHocTh
HNndopMannoHHO-CIPABOYHBIE CHCTEMBI

HNudopmanmonusie pecypcsl Cetn .

1 http:// www.consultant.ru JoctymnHo
KoncynbsranTllntoc
WudopmannoHHO-1IpaBoBOii opTran .

2 FAPAHT http:// www.garant.ru HocrynHo
IMopran deaepanbHBIX TOCYIAPCTBEHHBIX

3 | oOpa3zoBaTesIbHBIX CTAaHIAPTOB BBICIIETO http://www.fgosvo.ru. HoctynHo
00pa3oBaHus

DJ1eKTPOHHO-0UOIMOTeYHbIe CHCTeMbI

4 | DnexTponHO-OubMHOTEUHas cuctema Jlans | https://e.lanbook.com/ HoctynHo
«OTKpbITOE 0Opa3zoBaHue» - IIaThopma, https://openedu.ru/ HoctynHo

5 | npeanararomast onnaiiH-KypcoB

6 Cucrema OHJIaHH KypcOB MOCKOBCKOTO https://Ims.mospolytech.ru/ HocrtymnHo
IMomutexa LMS

IIpodeccuonaibHbie 0a3bl JAHHBIX

baza naHHBIX Hay4YHOU 3JIEKTPOHHOU http://www.elibrary.ru HoctynHo

4.5. JIuieH3MOHHO€E U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe

oOecrneyeHue
Ne| HaumeHoBaHue Pa3zpaborunk IO JocTrynmHocTh Ccblika Ha Enunblii peectp
(npaBoo0JagaTesib) (TM1IeH3HOHHOE, poccuiickux nporpamm st IBM
cB000IHO u B/ (npu Hasmuum)
pacnpocTpaHsieMoe)
1 | Astra Linux Common [ OO0 «PYCBUTEX- JlnneH3noHHOE https://reestr.digital.gov.ru/reestr/30578
Edition ACTPA» 3/?sphrase_id=954036
2 | MoitOduc 000 «HOBBIE JlnneH3noHHOE https://reestr.digital.gov.ru/reestr/30155
OBJIAYHBIE 8/?sphrase _id=943375
TEXHOJIOI' M



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

4.6. CoBpemMeHHBbIe TPo(ecCHOHATbHBIE 0a3bl JAHHBIX 1 HH(OPMALMOHHO
CIIPABOYHbIE CHCTEMbI

ba3a 1aHHBIX HAYYHOU 3JIEKTPOHHOM http://www.elibrary.ru HocrtymnHo

1 | oubamorexku
(eLIBRARY.RU)

[Tone3npie yueOHO-METOAMYECKHE W WHOOPMAIMOHHBIC MaTepHaIbI
IIPEACTABIICHBI HA CANTE:
https://Ims.mospolytech.ru/local/crw/course.php?1d=5686

5. MatepuajibHO-TeXHHYECKOe o0ecneyeHue JUCHUNIHHBI.
Cneunanu3upoBaHHas ydeOHas Jabopatopus kKadeapsl «Dusznuka» 10
MEXaHHUKe, MOJICKYJSIpHOM ¢uisnke u TepmoaumHamuke: Ayxa. [IK332, |
OCHAIlICHHAsl, B TOM 4YHUCJE, HCIOJb3yEeMbIMU B JIaHHOW paboueld mporpamme
1abopaTopHBIMH  ycTaHOBKaMu «Phywex: «OmpeneneHrne IIOTHOCTH —TelD»,
«M3ydyeHne mMaTeMaTHYEeCKOTO MasiTHUKa», «VI3ydeHre 0O0OpOTHOTO MasiTHUKAY,
«3yueHre MOMEHTa UHEPLIUHU TeNla» U Ap..
6. MeToanueckue peKoMeHauu
6.1. MeToauyeckne peKOMeHIaAMU J1JIsl MPENoAaBaTeJisi 10 OPraHu3auuu
0o0y4eHnst
KoHTposabpHble paboThl MUIITYTCS Ha CEMHHAPCKUX 3aHATHSAX. Bpemsi HamucaHus
KQKJI0M KOHTPOJIBHOM paboThl AOJKHO cocTaBisaTh 20 MuHyT. Kputepun oueHku
KOHTPOJILHOM pabOThl B COOTBETCTBUU € MyHKTOM 6.1.2 cnenytrouue: 2 [] pemieHue
3amaun (paKTUUECKH HE Hadaro; 3 [ pelleHue HavyaTo, HAMHCaHbl MPABUIHHBIC
UCXO/HBIE (POPMYJIBI, HO OTCYTCTBYIOT BBIBOJBI M3 HUX; 4 [| pellleHue €cTh, HO C
HeJI0uéTaMy, HAmpUMeEp, MPU HAJIWMYUMU MPABUILHOTO OOOCHOBAHHOTO OTBETa B
o011eM BHJI€ TOMYIIEHBI BBIYUCIUTEIbHBIE OMUMOKW; 5 [ MONy4eH MpaBUIbHBIN
000CHOBaHHBIN YHCICHHBIN OTBET.
VYCcTHBIA ONMpoC MPOBOJUTCS HA JICKIIMOHHBIX M CEMHHAPCKUX 3aHSITUSX B BUJIC
JUCKYCCUHU MO TMpeJjaracMbIM BOMPOCAM U SIBISIETCS WHTEPAKTUBHOM (hopMoii
npoBeneHud 3aHsATus. OH JoJKeH 3aHuMaTh He MeHee 30% BpeMeHU JICKIIMOHHBIX
3aHsATUN U HE MeHee 30% BpeMEHU CEMUHAPCKUX 3aHATHI. BOmpock! 1is1 yCTHOTO
OIpOca KENATENBHO JOBECTH A0 CTYIEHTOB 3apaHee, 10 JIEKUUOHHOTO U3JI0KEHUS
MaTepuana, TaK, YTOObl OHHM CMOTJM CAMOCTOSITEIbHO TMOATOTOBUTBHCS K
MPOBEICHUIO AUCKYycCUU. [Ipu OIEHKE JEKTOp MTOKEH YYUTHIBaTh AKTUBHOCTH
CTYAEHTOB M PE3YyJbTaTUBHOCTh HX OTBETOB. llocne KaxIoh JUCKYyCCHUH
ONpeNeIsieTCsl Ipylna CTyACHTOB, MOKAa3aBIIMX HaWIydlluid pe3yibrar. Kpome
ATOT0, YCTHBIM OMPOC MPOBOJUTCS TIPH JOMYCKE K JIabopaTtopHoii pabore. B aTom
ciydae pe3yJbTaT OIICHUBAETCA IO JABYXOaJUTbHOM IIKaje: 3a4éT-He3adyeT. [{o Tex
nop, Noka He OyAeT MoydeH 3a4€T, padoTa HE MOXKET CUHTATHhCS 3ANTUIIEHHON
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6.2. MeToauyeckne yKazanus il 00y4alONIUXCs 0 0CBOEHUIO M CHUILTHHBI
Tema 1. «BBenenue B puznueckuii 1a00paTOpHbIN TPAKTUKYM.
CTyneHT DOJKEH MOArOTOBUTHCS K YCTHOMY OINPOCY B XOJI€ MOATOTOBKHU K
JOMYCKY K J1Ja00paTopHOI paboTe, BHINOIHUTD JA00PaTOPHYIO PadOTy U
MOJATOTOBUTHCS K MIPEACTABICHUIO PE3YJIbTaTOB U3BMEPEHUN Ha €€ 3aIuTe
Tewma 2. «kKuHemaTka mOCTYNaTEILHOTO IBHKCHUSIY.

CTyaeHT JOJKEeH MOJrOTOBUTHCS K YCTHOMY OIPOCY M PEIIUTh 3a]a4H,
npejiaraéMble Ha CEMUHAPCKUX 3aHITHUSX ISl CAMOCTOSITEIbHOTO PEIIEHUS, a
TaK)Ke MOATOTOBUTHLCS K BBIITOJTHEHUIO KOHTPOJIBHOM paOOTHI.

Tema 3. «J/[MHaAMIKa TOCTYMATENLHOTO ABUKEHUSY.
CTyAeHT IOJKEH PEelInTh 3a7aui, peajiaraeMble Ha CEMUHAPCKUX 3aAHATHSAX JUJIS
CaMOCTOSITEJIbHOTO PEIICHHUS], a TAK)KE MOATOTOBUTHCS K KOHTPOJIbHOU padoTe.
Tema 4. «PaboTa 1 3HEprus B MOCTYNATEIIbHOM JBUKEHUN.
CTyAeHT IOJKEH MOATOTOBUTHCS PEIINUTD 3a/1a4u, IIpeajiaraeMble Ha CEMUHAPCKHUX
3aHATUAX JUISI CAMOCTOSITEILHOTO PEIISHUs], a TAKXKE MOATOTOBUTHCS K
TECTUPOBAHUIO.
Tewma 5. «KruHeMaTuka BpalaTeabHOTO ABUKEHUS.

CTyaeHT NOJKEH pellnTh 3aa4M, IpeIjiaraeMble Ha CEMUHAPCKUX 3aHSATUAX

JUISl CAMOCTOSITEIIBHOTO PEIICHUS
Tema 6. «/[uHamMuKa BpaIaTeIbHOTO JBHKCHUSY.

CTyIeHT NOJKEH pellnTh 3aa4M, pe1jiaraeMble Ha CEMUHAPCKUX 3aHATUAX
JUTSI CAMOCTOSITEIILHOTO PEIIEHHs, a TAK)KE MOJITOTOBUTHCS K KOHTPOJIBHOM paboTe
u 1abopaTtopHoii padore.

Tema 7. Mexannueckue KoiaeOaHusl.

CTyaeHT JOJDKEH MOJrOTOBUTHCS K YCTHOMY OINPOCY U PEIIUTh 3aa4H,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUSAX JIJIS1 CAMOCTOATENIBHOTO PEILICHHUS
MOATOTOBHUTHCS K BBITIOJIHCHHIO M 3aTUTE JTA0OPAaTOPHOU PabOTHI.

Tema 8. «OcnoBel Tepmogunamuku (T/]) u MoneKynspHO-KMHETUYECKON
Teopun ctpoenus Bemiectsa (MKT)».

CTyAeHT N0KEeH pelnTh 3aJa4t, IPEAJIaraéMble Ha CEMUHAPCKUX 3aHATUSAX
JUISl CAMOCTOSITENIBHOTO PELIEHHUS], U IOJATOTOBUTHCS K BBIITOTHEHUIO U 3aILUTE
1abopaTopHOil pabOTHI.

7. ®OH OLIEHOYHBIX CPECTB

7.1. MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJIbTATOB 00yYeHHS.

Mertoanka mnpenogaBaHus JAUCHUIUIMHBL «DHU3MKa» MpeaycMaTpHBaeT
UCIIOIb30BAHNE PA3IMYHBIX (POPM MPOBEACHUS TPYMIOBBIX W HWHIAMBHIYATbHBIX
ayIUTOPHBIX 3aHATUA B COYETAHMH C BHEAYAUTOPHOM pabOTON C LEJbI0
(opMHpOBaHKS U pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB CTYIEHTOB.

1) UsmokeHue  JEKIMOHHOTO  MaTepuala 10  PSay  pasfeiioB
conpoBoxaaercs npesenranusmu Microsoft Office Power Point, BxirovarommMu
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HCIIOJIb30BAHUE TEKCTOB, (POTOCHUMKOB, pUCYHKOB, CXEM, MOJIeNIEH, BUPTYyaIbHBIX
HKCIIEPUMEHTOB.

2) B xonme nexkmuii mpoBOIATCS AEMOHCTPALMOHHBIE AIKCHEPUMEHTHI C
UCIOJIb30BaHUEM DKCIIEPUMEHTATbHON 0a3bl Kadeaphl.

3) CryneHTsl BBINOJHAIOT J1a0OpaTOpHBIE pabOTHl  (HU3HUECKOTO
mpakTUKyMa B yabopatopusix kabenpbl «Dusumka». YueOHbIE MaTEepHaNbl s
CaMOCTOSITeJIbHOM pabOThl MO MOATOTOBKE K JOMYCKY M K 3aluTe JabopaTOpHBIX
paboT CTyACHTBI MOTYT MOJY4YaTh JUCTAHIIMOHHO C caifTa Kadeapsl.

4) IlpoBepka pe3yJbTaTOB BHEAyJAMTOPHOH  pabOThl  CTYJICHTOB
OCYIIECTBIISIETCSI C TIOMOIIBIO TPOBEACHHUSI KOHTPOJIBHBIX padoT, OMpOca, 3aIlUuThI
71a00paTOpHBIX PadOT, a TaKkKe MpUEMa 3K3aMEHOB.

[Tpu mpoBeaenuu 3aHATHI NO nucuuiuinHe npumensiercs cucrema CHO -
Ims.mospolytech.ru. Ha mmarpopme CJIO 1o auciuIuiiHe MOTYT OBIThH
pa3MelleHbl y4eOHble, METOJUYECKHE M HWHbIE MaTepuaibl, CIIOCOOCTBYIOIIHE
OCBOCHUIO JUCIUIUIMHBI CTYI€HTAMH.

[Tpu npoBeeHNH 3aHITHI TaKkKe MOTYT ObITh peaIM30BaHbl TaKUe (POPMBI
Kak BeOnHapsl (Ha mmatdopme ZOOM, Webinar, Webex), onnaiin TeCcTUpOBaHuUE,
IPOMEXKYTOUHAs aTTeCTalUs C IPUMEHEHUEM JIEKTPOHHBIX CPECTB.

IIpoBepka pe3yJIbTaTOB BHEAYIUTOPHOMN paboThI CTYZECHTOB
OCYIIECTBIISIETCS. C MOMOIIBIO MPOBEACHUS TECTOB, KOHTPOJIBHBIX PadOT, 3allUThI
7a00paTOPHBIX PadOT MyTEM MPUMEHEHHUs, B TOM YHUCJE DJIEKTPOHHOU CHCTEMBI
LMS.

Jns  Bcex BHUAOB 3aHATHI  NPUMEHAIOTCS — cleAyromue udpoBbIe
unctpymentsl: Webinar, LMS; mudpossie TexHomoruu 10T (31€KTpOHHBIE JOCKH
Y UHTEPAKTUBHBIE TIPOCKTOPHI).

7.1.1. OneHoYHBIE CPEACTBA AJIS TEKYLIEr0 KOHTPOJISA yCIIeBAeMOCTH,
MPOMEKYTOUYHOI ATTEeCTAMH M0 HTOraM OCBOEHH TUCIUILINHBI U Y4e0HO-
MeTOAuYeCKoe o0ecredyeHue CaMOCTOSITEIbHOM PadoThl CTYACHTOB.

B mnpomecce oOyueHusi HCMONB3YIOTCA CIEAYIONIUME OLECHOYHbIE (POPMBI
CaMOCTOSATENLHON PabOThI CTYIEHTOB, OLICHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUMN:

Bo BTOpOM cemecTpe

— BBINOJHEHHUE U 3ammTa 4 71a00paTopHBIX pabOT MO MEXaHUKE, MOJEKYJISIPHOU
¢u3nKe U TEPMOAMHAMUKE;



12

- BeInoJiHeHUE He MeHee 1 kypca LMS (pazaen «Mexanukay, « TepMoanHamMukay);
— BBITIOJIHCHHUE HE MEHEE 2 KOHTPOJIBHBIX PalboT;

- BeinostHeHue Mrorooro tecra B LMS He menee 60%.

— 3a4eT 1o pasnerny «MexaHuKa U MOJICKYyJsipHas PU3uKay.

OOpa3upl 3aJaHuid A1 TPOBEJICHUS TEKYIIEro KOHTPOJISA: KOHTPOJIbHBIX PadoT,
BOIIPOCOB I YCTHOTO OMNPOCa, BOIIPOCOB JJIsi 9K3aMEHOB, a TakXke OWJIETOB AJis
HK3aMEHOB MPUBEACHBI B IPUIOKEHUU 2.

7.1.2. ®oHI OLIEHOYHBIX CPEACTB /1JIsl MPOBEIeHUs MPOMEKYTOUHOM
arrecTalu 00y4armuxcs Mo JMCHUIINHE (MOIYJII0).

IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TanoB UX GopMUPOBaAHMA B Npouecce
0CBOCHHS 00pa30BaTe/IbHOI NPOrPaMMBI.
B pesynapTare OCBOCHUS AUCHUILIMHBI (MOJYJs) (DOPMHUPYIOTCS CIETYIOIINE

KOMIIETECHIIUU:
Kon B pe3yabTare ocBOeHHs 00pa30BaTEILHOM MPOrPaMMbl 00y4ar0 LM ACS
KOMMEeTeHIUH JD0JIKeH 00J121aTh
OIIK-1 CITOCOOHOCTBIO TIPUMEHSATHh E€CTECTBEHHOHAYYHBIE M OOIIEHH)KEHEPHBIC
3HaHHA, MCTOAbl MATCMATHUYCCKOI'0 aHaJIn3a W MOACIIMPOBAHUSA B
pohecCHOHATLHOM e TENIbHOCTH.

B mporecce ocBoeHus 00pa3oBaTebHONM TPOrpaMMbl JaHHBIC KOMIICTCHIIMH, B
TOM 4HCIIE€ WX OTACIbHBIE KOMIIOHEHTHI, (OPMHUPYIOTCS TIOITAlTHO B XOJE
OCBOCHHUSI OOYYAIOIIUMHUCA TUCIHUIUIMH (MOJyJei), MPaKTUK B COOTBETCTBHH C
y4€OHBIM TUTAHOM M KaJIeHIapHBIM I'pauKOM Yy4eOHOTO TpoIiecca.

7.1.3 Onucanue nokasaresed 1 KpuTepueB OLCHUBAHUS KOMIIETCHIIHIA,
(popMupyeMBIX 110 UTOTaM OCBOCHUS JUCHUIIMHBI (MOAYJISA), ONMCAHUE HIKAJ
OLICHMBAHMA

[ToxazarenemM OLEHUBAaHUS KOMIIETEHIIMM Ha pas3iMyHbIX »JTamax Mx
dbopMmupoBaHUs  SBISETCS  JOCTIKEHHE  OOYYaloIUMHCS  TUIAHHPYEMBIX
PE3yNIbTaTOB 00YUYEHHS MO AUCUUIIIMHE (MOIYIIIO).

Kpurepun oneHnBaHus
IToka3zaTean purep 1
2 | 3 | 4 | 5

OIIK-1 cnmocoOHOCTH NPUMEHSATH €CTeCTBEHHOHAYYHbIE M 001LeMHKEHEPHbIe 3HAHUS,
METObl MATEMATHYECKOI0 aHAJIM3a U MOJACJITUPOBAHMS B PO ecCHOHAIBbHOM
JeATeJIbHOCTH.

3HATh: Obyuaromuiics OO6yyvaromuiics OO6yyvaromuiics OO0yuaromuiics
OCHOBHBIC 3aKOHBI | IEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPUPYET
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Y TIOHATHUS (QU3UKHU | TIOJIHOE HEIOJIHOe YaCTHUYHOE MIOJIHOE
OCHOBHBIE OTCYTCTBUE WIN COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
(buzndeckne HEJ0CTaTOYHOE I (3% {011150:4 CIIeTYFOIINX CIIETYTOIINX
METOJIBI COOTBETCTBHE 3HaHUI: OCHOBHBIX | 3HAHWM: OCHOBHBIX | 3HAHUI: OCHOBHBIX
UCCIIEIOBAHUSA CIIETYIOIINX 3aKOHOB U MOHATUN | 3aKOHOB U 3aKOHOB U
3HAHUMN: OCHOBHBIX | (DM3UKH, OCHOBHBIX | MOHATHH (U3HUKH MOHATUN (HU3UKH
3aKOHOB H (buzndecknx OCHOBHBIX OCHOBHBIX
MOHATHHA QU3UKK | METOJOB ¢duznuecknx ¢duznueckux
OCHOBHBIX WCCIIEIOBAHNSI. METOJIOB METOJIOB
(mznyecKux Jomyckatorcst WCCIIEIOBAHNS, HO | WCCIIEIOBAHHUA,
METOJIOB 3HAYUTEIbHBIC JIOIyCKaIOTCS CBOOOJHO
HCCIIEIOBaHMS omnoKH, HE3HAUYMUTEIIbHBIE onepupyeT
MIPOSIBISIETCA OImnOKH, MPHOOPETCHHBIMU
HEJ0CTaTOYHOCTb HETOYHOCTH, 3HAHUSIMHU.
3HaHUi, 10 psiay 3aTpyTHEHHUSI IPH
IoKa3aTenei, aHAJINTHYCCKUX
oOyuaromuiics oTeparusix.
WCTIBITHIBACT
3HAYUTEIbHBIC
3aTPyAHCHUS TIPU
OTIEpUPOBAHUH
3HAHUSMU U TIPH
UX MepeHoce Ha
HOBBIE CUTYAIIHH.
yMeTh: O6yuatomuiics He | OOyuvaromuiics OObyuaromuiics Oo6yuaromuiics
MIPUMEHSTh yMEET WU B JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHPYET
3HAHUA N0 PHU3UKE | HEJOCTATOYHOU HETIOJTHOe YaCTHYHOE MIOJTHOE
K pEILECHUI0 CTETIEHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPAKTHYECKUX MIPUMECHSITh CIIETYIOIINX CIIETYIOIINX CIIETYIOIINX
3a1ad4, 3HaHUs 10 U3HKE | YMCHUU: YMEHUI: YMEHUI:
UCIIOJIB30BaTh K pCIICHUIO IIPUMECHSATH 3HAHUA IIPUMCHSATDH IIPUMCHATH
MaTEeMAaTHUYCCKHiI | MTPAKTHYECKUX o (pu3uKe K 3HaHUs 10 QU3KKe | 3HAHUSA O PU3HKE
amnmapart npu 3ajad, peIeHuIo K peIIeHuI0 K PEIIEHUIO0
BBIBOJIE HUCIIOJb30BaThH IMPAKTHYCCKUX IMPAKTHYCCKUX MMPAKTUYCCKUX
¢uznueckux MaTeMaTHYECKUU | 3a/1a4, 3amad, 3amad,
3aKOHOB, ammapart npu WCIIOJB30BaTh WCIIOJ30BaTh WCTIOJIE30BaTh
IJIaHUPOBATh U BBIBOJIE MaTeMaTUYECKUN MAaTE€MaTUYECKU | MaTeMaTHUYECKHU
BBITIOJTHSITh (u3nyecKux amnmapar npu amnmapar npu amnmapar npu
yaebHoe 3aKOHOB, BBIBO/JIE BBIBO/JIE BEBIBOJIE
SKCIIEPUMEHTANbH | MJIAHUPOBATh U (buzndecknx (buznuecknx (m3nyecKux
oe u BBITIOJIHATD 3aKOHOB, 3aKOHOB, 3aKOHOB,
TEOPETUIECKOE yaebHoe IJIAaHUPOBATH U TUTAHUPOBATH U TUIAHUPOBAThH U
WCCIIeIOBaHNE 9KCIIEPUMEHTAIbH | BBITIONHATH BBITOJIHSTh BBITIOJTHSTh
¢duznueckux oe u yuebHOe yuebHoOe yaebHoe
SIBIICHUI TEOPETUIECKOE 3KCIIEPUMEHTAIBHO | OKCIIEPUMEHTAIBH | SKCIIEPUMEHTANIBH
HCCIIeIOBaHNE € ¥ TEOpPETHIECKoe | 0€ U oe u
¢duznveckux HCCIIeJIOBaHNE TEOpEeTHIECKOe TEOPETHIECKOE
SIBIICHUI (hm3mueckux UCCJIEJOBAHNE HCCIIEIOBaHNE
SIBJICHUI. (buzndecknx ¢duzndeckux
Homyckarorcs SIBJICHUWA. YMEHUS | SIBJICHUU.
3HAYUTEIHHBIC OCBOEHBI, HO CBoOo1IHO
OIINOKH, JIOTTYCKAIOTCS orepupyeT
MIPOSBIISIETCS HE3HAYUTEIbHbIE | MPHOOPETEHHBIMH
HEJO0CTAaTOYHOCTh OIINOKH, YMCHHSIMH,
YMEHHH, IO PSILy HETOYHOCTH, MIPUMEHSET UX B
ToKa3aTeleH, 3aTPYJHEHHS PN | CUTYalHsAX
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oOyyaromuiics AQHAJTUTHYECKUX TIOBBIIICHHOM
UCIIBITHIBACT orepanusix, CIIO’KHOCTH.
3HAYHUTEIBHBIC nepeHoce yMEeHU
3aTpyJHEHHS IIPH | HAa HOBBIE,
OTICPUPOBAHHUU HECTaHIapTHBIC
YMEHUSIMH TIPU MIX | CHUTYAaIlHH.
nepeHoce Ha
HOBBIC CUTYaIUH.
BJIA/IeTh: O6yuatomuiics He | OOyuvaromuiics OObyuaromuiics OO6yuatomuiics B
cucTeMoi BJIaJICeT WU B BJIaJICET CUCTEMON | YaCTHYHO BJIAJICET | MOJITHOM O0BheMe
TEOPETUUECKUX HEI0CTaTOYHOM TEOPETUUECKUX cucTeMoin BJIaJIeeT CUCTEMOM
3HAHUH 110 CTEIICHU BJIaJCeT | 3HAHWU MO (U3MKE, | TECOPETHUCCKUX TEOPETUYECKUX
(usuke, CHUCTEMOM METOJI0JIOTHEN U 3HAHUM 1O 3HAHUU 1O
METOJIOJIOTHUEH 1 TEOPETUICCKUX METOIaMHU ¢busuke, ¢dusuke,
METoaMu 3HaHUI 1O ¢busmyecKoro METO/I0JIOTHEN U METOAOJIOTHEH U
(uznveckoro ¢dusuke, JKCIIEPUMEHTA, METOIaMHU METOIaMHU
JKCIIEPUMEHTA, METOJIOJIOTHEH U HaBBIKAMHU (uznveckoro ¢uzngeckoro
HaBBIKAMHU METOJlaMU pemeHus IKCIIEPUMEHTA, IKCIIEPUMEHTA,
peleHus bu3ngeckoro KOHKPETHBIX 3a/1a4 | HaBbIKAMU HaBBIKAMHU
KOHKPETHBIX 3a/la4d | SKCIIEPUMEHTa, U3 pa3HbIX pelIeHust perieHusI
U3 Pa3HBIX HaBbIKAMHU obnacteil GU3MKH | KOHKPETHBIX 33/1a4 | KOHKPETHBIX 33a7a4
obnacteil GU3MKH | pemeHUs Ha ypOBHE, U3 Pa3HBIX U3 pasHbIX
Ha YPOBHE, KOHKPETHBIX 331a4 | COOTBETCTBYIOIeM | obnacteil pusuku | obnactel PU3NKH
COOTBETCTBYIOIIE | M3 Pa3HbBIX TpeOoBaHMSIM Ha YPOBHE, Ha YpOBHE,
M TpeOOBaHUAM obnacTel pu3nKU | 00mIETPOPECcCHOHA | COOTBETCTBYIOIIEC | COOTBETCTBYIOIIC
o01IenpodeccuoH | Ha YpOBHE, JILHOH MOJTOTOBKK | M TPEOOBAHUAM M TpeOOBaHUAM
aNbHOMN COOTBETCTBYIOIIE | OakanaBpa Mo obmenpodeccron | odmenpoheccHoH
MOJITOTOBKH M TpeOOBaHUAM HAIpPaBJICHHUIO B ANTBHOU AIBHOM
OakanaBpa 1o 001enpodecCHoH | HEMOIHOM 00beMe, | MOATOTOBKU MOJITOTOBKH
HaIpaBJICHUIO AJIbHOM JIOITyCKaIOTCSl OakanaBpa 1o Oakanaspa 1o
MOATOTOBKH 3HAYUTEIILHBIC HanpaBJICHUIO, HaTpaBJICHHIO,
OaxaiaBpa 1mo OIIINOKH, HABBIKH OCBOCHBI, | CBOOOIHO
HaTpaBJICHUIO TPOSIBIISIETCS HO JOIYCKAIOTCS NpUMEHSIET
HEIOCTATOYHOCTh | HE3HAYUTEIbHBIC | MMOJyYCHHBIC
BJIaJICHUS OmuoKH, HaBBIKU B
HaBBIKAMHU IO PSITy | HETOYHOCTH, CUTYaIUsIX
nokasarenen, 3aTPYJHEHHUS TIPH | TTOBBIIICHHON
OO0yyvaromuiics AHATUTUIECKHIX CIIOKHOCTH.
UCTIBITHIBACT orepanusix,
3HAYUTENLHBIE nepeHoce yMEeHUi
3aTPYAHCHHUS IPH | HA HOBBIE,
NPUMEHEHUHT HEeCTaH/IapTHBIC
HaBBIKOB B HOBBIX | CHTYaIlHH.
CUTYaIUsX.

7.2 IIkanpl oueHMBAHMA Pe3yJbTATOB NMPOMEKYTOYHOH aTTECTAlMM M HX

OIIMCaHHE:

(I)opma npo./neofcymouuoﬁ ammecmauuu. 3auem.

[IpomexxyTouHasi artectanus oOydarouuxcst B (popme 3aué€ra MpoBOAUTCS
10 pe3yJbTaTaM BBIIIOJIHEHUS] BCEX BUJIOB y4eOHOH pabOThI, MPEIyCMOTPEHHBIX
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y4eOHBIM TUIAHOM TIO JAHHOW NUCHUIUTMHE (MOMYIIO), MPU ITOM YYUTHIBAIOTCS
pe3yNbTaThl TEKYIIETO KOHTPOJS YCIIEeBaeMOCTH B TeueHue cemectpa. OIleHka
CTENEHU JOCTHKEHUSI OOYJArONIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB OOYYEHUS TIO
JTUCIUTIINHE (MOJYJI0) TIPOBOJUTCS TMPETNOoiaBaTesieM, BEAYIIUM 3aHSITHS TI0
TUCIUTUIMHE  (MOAYJII0)  METOJIOM  JKCHepTHOM  omeHku. [lo  wmToram
MPOMEKYTOUHON aTTeCTAIlMU MO JUCITUIUIHHE (MOYJI0) BBICTABISIETCS OIICHKA
«3aUTEHOY WIIH «HE 3aU4TEHOY.

K npomescymounoii ammecmayuu O0OnycKarOmcsi moJabKO CHYyOeHmbl,
BbINONHUBUIUE B6Ce BUObL  YueOHOU pabomovl, npedycMompenHvle paboueil
npocpammou no oucyuniure « Duzuxay (YcnewHo 8vINOIHUSUIUE U 3AUUMUBUILE
6ce 1abopamopHsle pabomot)

HIxkana
Onucanue
OLICHUBAHUSA

BoimonHensl Bce BHIBI y4eOHOW pabOThI, NPETyCMOTPEHHBIE YUEOHBIM
wiaHoM. CTYAEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHHUH, YMEHHIA, HABBIKOB
NpUBEICHHBIM B Ta0MUIAX IIOKa3aTelel, OINepupyeT NpHOOPETEHHBIMH
3aureHo 3HAHMUSAMH, YMCHHUSMH, HABBIKAMH, TPUMEHSET UX B CHTYAIHSIX ITOBBIIICHHOM
cnoxxHocTd. Ilpn 3TOM MOryT OBITH OMYIIEHBI HE3HAYUTENBHBIC OLIMOKH,
HETOYHOCTH, 3aTPyIHEHUS IPH aHATUTHYECKUX ONEpanusixX, epeHoce 3HAHUH
¥ YMEHMI Ha HOBBIE, HECTaH/IapPTHBIE CUTYAIHUH.

He Bbimonnen oauH unu Gosee BUAOB y4eOHOU pabOTHI, MPEIyCMOTPEHHBIX
y4eOHbIM M1aHoM. CTyZeHT JeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUH,
q YMEHUH, HaBBIKOB IMPHBEICHHBIM B Ta0JIWIaX IOKa3aTelel, JOMyCKalTCs
€ AATCHO S aunTenshbie OIIMOKY, TPOSBISIETCS. OTCYTCTBHE 3HAHUI, YMCHNH, HAaBBIKOB
0 PsITy MOKa3aTesei, CTYACHT UCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHEHUS TIPH

OTIEpUPOBAHUH 3HAHUSMHU U YMEHUSMU IIPU UX NEPEHOCE HAa HOBbIE CUTYAlIUH.

Dopma npomedscymouHou ammecmayuu: IK3aMeH.

[IpomexxyTouHast artectanus oOydarmuxcsa B GopMe 3K3aMeHa MPOBOJAUTCS
10 pe3yJibTaTaM BBIIIOJIHEHUSI BCEX BUJIOB y4eOHOU pabOThl, MPEIyCMOTPEHHBIX
y4€OHBIM IJIAHOM MO AAHHOW IUCHMIUIMHE (MOJYJII0), IPU 3TOM YUUTHIBAIOTCA
pE3yNbTAaThl TEKYIEro KOHTPOJS YCIEBAeMOCTH B TedeHue cemectpa. OreHka
CTETICHU JTOCTHKCHUSI OOyYaIOIIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYUCHHS I10
JUCUUIUIMHE (MOJYJI0) MPOBOJUTCA MpernojaBaresieM, BEAYLIMM 3aHSITHS IO
JUCUUIUIMHE  (MOAYJIO0)  METOJIOM  3KCHepTHOM  oueHku. [lo  uToram
MPOMEKYTOUHON aTTeCTallMi MO JUCHUIUIMHE (MOIYJI0) BBICTaBISIETCS OICHKA
COTJIUYHO», «XOPOILI0», «yIOBIECTBOPUTEIHLHO» UII «HEYOBICTBOPUTEITHLHOM.

K npomexxcymounou ammecmayuu OOnycKaiomcs moabKo CmyoOeHmbl,
8bINOJIHUBUIUE BCe  B8UObl  YYeOHOU pabomvl, npedycmMompenHvle pabouell
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npoepammou no oucyuniure «Duzukay (ycnewtno Hanucaguiue KOHMPOTbHbIE
pabomvl, bINOIHUBWIUE U 3aUUMUBUIUE TAOOPAMOPHbLE pabOMbL)

IIkana ouenueanus Onucanue

Buvinonnenvt  6ce 6udvl  yuebHolU pabomwvi, NpedyCMOmMpeHHble
yueonvim naanom. CmyoeHm OeMOHCmpupyem COOmeemcmeue
3HAHULL, YMEeHUll, HABbIKO8 NPUBCOEHHBIM 8 MAbIUYAX noKasamernetl,
onepupyem NpuoOpPemeHHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU,
npUMeHsiem ux 6 CUmyayusx nosviueHHoU cioxcuocmu. Ipu smom
Mo2ym Oblmb OONYUjeHbl He3HauumenbHvle OWUOKU, HEemOYHOCU,
3ampyoHeHUss NPU AHATUMUYECKUX ONepayusax, nepeHoce 3HaAHUll u
VMEHUI HA HOBble, HECMAHOAPMHbBLE CUMYAYUU.

Omauyno

Buvinonnenvt  6ce 6udvl  yuebHOU pabomvi, NpedyCMOmMpeHHble
yueonvim  naawom.  Cmydenm — OeMoOHCmMpupyem  HenoiHoe,
Xopowo npasuibHoe  coomeemcmeue  3HAHUU,  YMeHUll,  HABbIKO8
npueedeHHbiM 6 madbIuyax nokasameneu, 10O ecau npu 3mom oviau
odonyweHvl 2-3 HecywecmeeHHble OUUOKU.

Buinonnenvt  6ce  6udvl  yuebHOU pabomvi, NpedyCMOmMpeHHble
yuebnvim naamom. Cmyoenm OeMOHCmMpUpyem coOmeemcmeue
Yooeremeopumenvho | 3nanuil, 8 KOMOPOM 0CBEUEHA OCHOBHAS, HAUOONee BANCHASL YACHDb
Mamepuand, Ho npu SMom OONYWeHa 0OHA 3HAYUMENbHAs OwUbKa
UU HEMOUHOCMb.

He ewinonwen ooun umu 6Oonee 6ud08 yueOHOU pabomul,
npedycmMompennvix yueonvim nianom. Cmyoewm OemoHcmpupyem
HenoHoe COOmMEemcmeue 3HaHUull, YMeHUl, HAGbIKO8 NPUBEOEHHbIM
6 mabauyax noxaszameet, OONYCKAOMCs 3HAYUMENbHbIE OWUOKLU,
HeyodosnemsopumenvHo . .

NPOsBNIAeMCs. OMCYMCMEUe 3HAHUL, YMeHUlUl, HABbIKO8 NO Py
nokazameinetl, cmyoenm ucnvlmoléaem SHaUUmMenbHble

3ampyoHeHus npu ONepupo8aHul 3HAHUAMU U YMEHUAMU NPU UX

nepeHoce Ha Hoevle cunyayuu.

7.3. OueHouYHbIEe CpeaCTBA
®oHp OLIEHOYHBIX CPEACTB MPEACTaBICH B NpHJIokeHusix 1 m 2 k paboueit
IIPOTpaMMe.
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[Tpunoxenue A.
CrtpykTypa u coepx aHue AUCHUIUTMHBI «Pu3nka»
10 HAMPABIICHUIO MOJATOTOBKH

29.03.04 "TexHosorusi Xya0:KeCTBEHHOM 00pPadOTKM MaTepuaJoB"
IMpoduis:
«Pa3paboTka ¥ NPOU3BOACTBO U3/1eJIUiIl MPOMBIILIEHHOT0 TU3AiTHA))
«Xy0:xkeCTBEHHOE MPOEKTHUPOBAHKE U U(POBbIE TEXHOJOTUH B I0BEJTUPHOM NPOU3BOACTBE

(OakamaBp)
ouHas opma oOydeHHs
Buabi yueoHoii
padoThl,
Ho 25 2 BKJIKOYast
Mmep 2|39 CaMOCTOATEILHYI0 Dopme1 aTTecTanHM
Paznen s | 58
a S EE paGoTy CTYJAEeHTOB,
TeM © © M TPyA0eMKOCTh B Yacax
J |[I/C|Ja6 [CPC|3JIP| T | P | K/P | YO | D 3
Beenenne B pusnueckuit
JIa0DOPaTOPHBII NPAKTHKYM.
[IpsiMmple © KOCBEHHBbIE (hU3MUECKUE
1 | U3MepeHHsL. OO6paboTka pe3yabTaToOB 5 1-2 4 4 +
U3MEPEHUH W SKCICPUMCHTAIIbHbIC
HOTPEITHOCTH
Brimonaenne  mabopaTopHoit  pabOThI
«OrnpeneneHne TUIOTHOCTH TEID
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Kunematuka nocrynarejibHOro
JBUKEHHUS

@usnuecknii Bektop. [loHsTme opra.
Teopuss otHOcHUTENBbHOCTH [ 'amunes.
[TonoxxeHne M €ro OTHOCUTEIBHOCT.
Tpaektopusi MaTEpUAIBHOW  TOYKH.
Conpukacaromasics IJIOCKOCTh u
CONPUKACAKOLIASCS OKPY>KHOCTb.
DeMEeHTapHOE MEpEMEILICHUE 17}
AJIEMEHTAPHBIN MyTh. CxopocTb
IBIDKEHUSI M €€ OTHOCHUTEJIBHOCTD.
[IpuHUMND Cynepno3unuy JABHXKEHUU.
Yckopenue. KacarenbpHoe 151
HOPMaJIbHOE yCKOpeHud. JlekapToBa
cucreMa koopauHar. Kunemaruyeckue
3aKOHbl JBWKEHMA. [loctymarenpHoe
JIBDKEHUE a0COJIFOTHO TBEPAOrO Tela
(ATT).

2,3

Brinonnenue nadopaTopHoi paboThI
«M3yueHne MaTeMaTu4ecKoro
MasiITHUKa)

2-4

J{nHamMmuka MOCTYNATEJIBLHOIO
ABHKCHUSA

[TonsiTue cusbl. AGCOIIOTHOCTD CHUJIBI B
KJIACCUYECKOM  MexaHuke. llonaTtus
PaBHOAEUCTBYIOIIEM W COCTOSHUSA
nokosa. Ilepeeii  3axkoH  HprotoHa.
NHepunanbHple  CUCTEMBI  OTCUETA.

5-6
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Bropori 3akoH HprooTOHa u 3aKoOH
Bcemupnoro Ttarorenus. Ummnynbc u
3aKOH €ro M3MEHEHHusA. TpeTur 3aKOoH
HproToHa W cOXpaHEHHE UWMITYyJIbCa
3aMKHYTOH cucTtembl. lLleHTp Macc
CHUCTEMBI. Y 1apbl U B3PbIBHL.

2,3

Boimonnenne nabopatopHoit  paboOTHI
«M3yuenne 060POTHOTO MAasITHUKA

5-8

Pabora u 3Heprus B
NOCTYNATeJIbLHOM IBHKEHUH

[lonsitue CUJIOBOTO OJISL.
DneMmeHTapHass pabora W paboTa Ha
KOHEYHOM TNepeMelleHrr. MOUIHOCTb.
Kunernueckass sHeprusi M 3aKkOoH €€
W3MEHEHUS. Teopema Kénwura.
[loTeHnuanpHbIe CHJIOBBIE TIONSA U
MOTEHIMaJIbHAs SHEPrus. 3aKkoH
U3MEHEHUSI TOTCHITMAIBHOW SHEPTHH.
HemnoTtennuanbHbie  CHJIOBBIE  TIOJIS.
[Tone cuit compoTUBIICHUS KaK TIPUMED
HENOTEHUUAIbHOTO CHJIOBOTO  TOJISL.
Mexanuyeckass JHEprus M 3aKOH e€
M3MEHCHUH. KoHcepBaTtuBHBIC
CUCTEMBI.

7-10

Brimonnenune sabopaTopHOi pabOTHI
«3yuenue OaTHCTUYECKOTO
MasITHUKa)

9-10

Kunematuka BpamaTeJbHOro

11-
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JABUKEHUSA

OneMEeHTapHbld  YroJl IOBOpPOTa H
yriaoBass  CKOpocTb. CBs3b  Mexnay
AJIEMEHTapHBIM  yIJIOM II0BOPOTAa U
3JIeMEHTapHbIM nepeMenieHneM. CBs3b
MEXJIy  YIrJOBOM W JIMHEWHOU
CKOpPOCTSIMH.  YIJIOBOE€  YCKOPEHHUE.
KacarenpHO€ 1 HOpMaIbHOE YCKOPEHUS
BO BpallaTeIbHOM JBHKEHUU.
Bpamarensnoe NIIBIJKEHUE ATT.
CooTHoLIEHNE MEXy BpallaTelIbHbIM
Y TIOCTYNIATEIbHBIM IBHKCHUSMM.

12

Brimonnenune sabopaTopHOi  pabOTHI
«M3yueHne MOMEHTa HHEPITUH TeJIa

11-
13

JAnHaMuka BpamaTeJbHOro
JABHKECHUA

MoMeHT ummysnbca M MOMEHT CHJIBL.
3aKOH M3MEHEHUSI MOMEHTA MUMITYJIbCA.
OTHOCHUTEIBHOCTh MOMEHTA MMITYJIbCA.
MoMeHT  umMmIynbca M YIJoBasd
CKOpOCTb. MomeHT VHEPLUH.
OCHOBHOE  ypaBHEHME  JUHAMUKHU
BpallaTeJIbHOTO JIBUKEHUS ATT.
OceBble MOMEHTBI MHEPLIUA HEKOTOPBIX
ten. Teopema Illreiinepa. PabGorta wu
KHUHETUYECKas DHEPIus BO
BpalaresbHOM JABMKeHUU. [Ipeneccus.
AHaJIOTUsI MEXJYy TNOCTYyNaTEIbHbIM U

13-
16
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BpaliaTCJIbHbIM JBMXKCHHUAMMU.

5,6

Brimonnenune sabopaTopHOi pabOTHI
«/3ydyeHre 3aKOHOB JIMHAMHMKU Ha
MaluHe ATByZa»

15

OcnoBbl TepmoauHamuku (T1) u
MOJIEKYJISAPHO-KMHETHYEeCKOU
Teopuu crpoeHus Bemecrsa (MKT)

IIpenmer TJI. PabGota u Ttemno. T/
IapaMeTpbl 151 T COCTOSIHHUE,
PaBHoBecHble U HepaBHOBecHble T/]
cocrossHudA. l'az. Temmeparypa Kag
¢bynkus paBHoBecHOro T/l cocTosHUA.
YpaBHeHue cocrtosiHus. MneanpHbld ras,
Buytpennss sueprus xak Qynkuus T[]
COCTOSIHMS:  mepBoe  Hawgaimo  T/I.
TemnoéMkocTH HMIeaJbHOIO Trasa B
paznuuHbIX mpoueccax. OOpaTumbie U
HEeoOpaTUMBbIe ITPOLIECCHI. Bropoe
Hayano TJI. Onrponms. Bo3zpacranue
SHTPOIKUU B HEPABHOBECHBIX MPOIIECCAX|
M30JINPOBAHHOM CUCTEMBL. Yucno
ABorajpo. Pa3mepsr MOJIEKYL.
Oproauydeckas TeopeMa. 3aKOH O paBHOM
paclpeneneHud  JHEPruy  TEIIOBOI(
JBUKEHUS B COCTOSSHUM  TEIIOBOTO
paBHOBecus. WieanbHbI Ta3 ¢ TOYKH
3peauss MKT. BHyTpeHHss dHeprus

HJEAILHOIO ra3a M €ro TCIIOEMKOCTH B

16-
18
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pa3IMYHBIX TPOIECCax C TOYKU 3PCHHUS
MKT.
Brimonnenune sabopaTopHON pabOTHI
16-
«Onpenenenue koa(purmenta 17 6 4 +
BSI3KOCTI
Brimonaenne mabopaTtopHOl PabOTHI
17-
«Onpenenenue koa(purmenta 18 6 4 +
ITyaccona»
Ntoro no 2 cemectpy: 18 | 18 | 36 | 72 + + 3a4
NTOI'O 18 | 18 | 36 | 72 + + 1

3aBenyromuii kadeapoi
«Duznka»

/Ctpexamuna JI.M./
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AHHOTAIUS MPOTrPaAMMbI TUCHUILUTHHBL: «DU3NKa»
JJIS1 HATIPABJIEHUS MOATOTOBKH

1. Hesn, 327244 U IVIAHUPYEMbIe Pe3yJbTAThl 00yUeHHs M0 JUCHUILINHE.

K 0CHOBHBIM 11€JISIM OCBOCHUS TUCIUILTUHBI « DU3UKa» CIEeTyeT OTHECTH:

— ®@opMupoBaHHE HAYYHOTO MHPOBO33PEHUS M COBPEMEHHOTO (PH3UIECKOTO
MBIIUICHUS;

— npuoOpeTeHHe TNPAKTHYECKHX HABBIKOB, HEOOXOMUMBIX IS HM3Y4CHUS
€CTECTBEHHOHAYYHBIX, 00IIETTPOpECCHOHAIBHBIX U CIICIHATBHBIX TUCIIUIUIAH

K 0CHOBHBIM 3a/1a4aM OCBOCHUS AUCHUIUIMHBI «DU3HKa» CIETyeT OTHECTH:

— Wsyuenme oOmeit ¢uznuku B 00bEME, COOTBETCTBYIOLIEM KBaJH(pUKALUU
CTIeIMalIcTa

B pe3ynbrare OCBOEHHSI AMCHUILUIMHBI (MOAYJs) y oOydarouuxcs (HopMUpyroTCs
CJIEIyIOIME KOMIETEHIUHU M JOJIKHBI OBITh JOCTUTHYTHI CIIEIYIOUIME PEe3yJIbTaThl
oOy4eHHs Kak 3Tarn (popMUPOBaHUS COOTBETCTBYIOIIMX KOMIETEHIIUNA:

B pesyiabrare
OCBOCHUSA
Kon o0pa3oBaTebHOM Ilepeyenb NIaHUPYEMBbIX Pe3yJIbTATOB
KOMITeTEeHIIUH NPOrpamMMbl o0yuyeHus MO0 AUCUMILINHE
o0yuaruuiics 10JKeH
00J21aThH
OIIK-1 YMEHHUE UCIOIh30BaTh 3HATH:
OCHOBHBIC 3aKOHBI ® (OCHOBHBIC 3aKOHBI U TIOHATHSA (I)I/IBI/IKI/I
CCTCCTBCHHOHAYYHBIX ® (OCHOBHBIC (I)I/ISI/I‘-ICCKI/IC METOAbI
JUCLUIIIUH B UCCIICIOBaHUS
npodeCcCuOHATBHON YMETh:
ACATCIIBbHOCTH, ® TIPUMCHATH (1)I/I3I/I‘-ICCKI/I€ 3HaHHA K pCIICHUIO
IIPUMEHATH METObI NPAaKTUICCKUX 3a4a4
MAaTEMaTHUUYCCKOI'O ® HCII0JIb30BaTh MAaTCMAaTHYCCKUM armapat
aHAIU3a U MIpH BBIBOJIE (PM3NYECKUX 3aKOHOB
MOJIETTUPOBAHUS, ® IUIAHUPOBATH U BHIIOIHATH YUeOHOE
TEOPETHUYECKOTO 1 OKCTIEPHMEHTAITLHO® U TEOPETHIECKOe
SKCIIEPUMEHTAILHOTO HCCICI0OBAHUC (I)I/IBI/I‘JCCKI/IX SABJICHUN
WCCIIEI0BAHHS BIANETD: 3 3
® CHCTCMOH TCOPCTHYCCKUX 3HAHUH 10
dbusuke
o MCTOI{OJ’IOFI/ICﬁ n MCTOAaAMH (bHSI/I‘lCCKOF (8}




9KCTIEPUMEHTA
HABBIKAMH PEIICHHUS KOHKPETHBIX 3a/1a4 U3
pasHbIX obacTei GU3NKU HA YPOBHE,
COOTBETCTBYIOIIIEM TPEOOBAHUSIM
obmienpodeccnoHaTbHON TTOrOTOBKU
OakanaBpa

2. MecTo THCHMILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl.
6azoBomy 1ukiay (bl) ocHoBHOI

Jucuumuimaa — «Pusnukay»

OTHOCHTCA

obpazoBarenbHOl mTporpammbl (OI1).

«Du3uka» B3aMMOCBs3aHa

JOTNYCCKHU

ciaeayromuMu qucuumirnHamu OI1
Mooyna « Mamemamuueckue u ecmecmeeHHO-HAYYHbIE OUCYUNTIUHBLY !

— Jluneitnas anre6pa;

— MareMaTH4YEeCKUN aHaIU3.

K

u COACPKATCIBbHO-MCTOJUICCKH

3.00b¢M AUCHUIIMHBI M BUbI Y4e0HOH padoThI

Bun yuyeOHoi padoThI Bcero yacos Cemecrtp
OO0masi TPy10eMKOCTh 144 (4 3.e.) 2
AYAUTOpPHBbIE 3aHATHUS 72 72
(Bcero)
B Tom unciae
JIEKINH 18 18
IIpakTuyeckue 18 18
3aHATHSA
JlaGopaTopHble 36 36
3aHATHS
CamocrosiTebHast 72 72
padora
KypcoBas padora HeT
KypcoBoii nnpoexkt HeT
Bua npomexyTouHon 3ayer
arrecTaumMu

24

Cco
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ITpunoxenne 1 k
pabodeii mporpaMme

MUHHUCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHM S POCCUNCKOMN ®ENEPALINUN
®EJIEPAJIbHOE I'OCY/JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHUE BBICILIEI'O OBPA30BAHIS

«MOCKOBCKHUM NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

Hanpasienue moarotoBku:
29.03.04 «TexHOMOTHS XyA0XKECTBEHHOH 00pa0OTKH MaTepHaIOB
OII (mpodus):

«Pa3paboTka 1 MPON3BOACTBO U3 MPOMBIIIIEHHOTO TU3aiHa»
«XyI0’)KECTBEHHOE TIPOCKTUPOBAHHE U LIU(PPOBBIE TEXHOJIOTHUH B FOBEJTUPHOM
IIPOU3BOJICTBE»
®dopma o0yueHus: ouHas

Bun npodeccuonanshoii nestensuocty: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «Pusukay

®OH/I OHEHOYHBIX CPEACTB
1O JTUCHUIIJIMHE «®u3uka»

Cocras: |. [Tactiopt hoHma OIICHOYHBIX CPEACTB

Il. Onrcanue OlEHOYHBIX CPEACTB:
1. xommIeKTHl KOHTPOJBHBIX padoT (K/P)

2. honp TectoBbx BonpocoB (T)
3. IpUMepHBIE BOMPOCHI IS 3aIUTHI JabopaTopHoil padoTsl (3JIP)
4. obOpazer O6mitera TSt 3a4€Ta U BOMIPOCHI JUTsI TIOJITOTOBKY K 3a4€Ty (3)

CocTaBurteu:

HouenT kadenpsr «Puznkar
K.b-M.H

M.B. Kopsiuko

Mocksa, 2025ron
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Taonuma 1

HACHOPT ®OHAA OHEHOYHBIX CPEJCTB

DOU3UKA

dI'OC BO «»

B mporiecce 0cBOeHMS TaHHOM TUCHUIUIMHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET clieAyrolire odmenpodeccuoHalbHble KOMIIETEHIIUH:

yMeThb:
v' IpUMEHATH pUINIECKHE 3aKOHBI
JUTSL pEIeHHsI PaAKTHIECKUX 3a/1aY|
1 PEATU30BBIBATH UX C IIOMOIIBIO
uT
BJAETh:
v\ HaBBIKAMH IPAKTUYECKOTO
MIPUMEHEHHS 3aKOHOB (DU3HKHU 1
peanuzanuu ux c nomoursio UT.

KOMIIETEHIIUU IlepeyeHb KOMIIOHEHTOB Texnosoruss |([®@opma CTeneHu ypoBHeil 0CBOCHUSI KOMIIETeHIMI
NH- OOPMYJINPOB- (¢opmupoBa |oueHOYHOrO
JIEKC |[KA HUS cpeacTBa™™®
KOMIIETEHIIN
i
OIIK-1 |[CnocoOeH npuMeHsTh 3HATH: leKnus, 3JIP, Ba30Bblii ypOBeHb:
€CTECCTBEHHOHAYYHBIE U v (byHIaMeHTalIbHbIE 3aKOHbI camocroarensH  [KP, 3 BOCIIPOM3BO/ICTBO MOJTYUEHHbIX 3HAHHII B XOJI€ TEKYIIEr0
0OIICHHKEHEPHBIEC 3HAHNS, IIPUPOJBI U OCHOBHBIE ast pabora, KOHTPOJIS X IPOMEXKYTOUHOI aTTeCTalun
METOAbI MATEMATHYCCKOT'O q)I/ISI/I‘JCCKI/Ie 3aKOHBI B O6HaCTI/I CeMI/IHapCKI/IC HOBblmeHHLIﬁ ypOBeHL'
aAHaJIn3a U MO,Z[QHI/IpOBaHI/I}I, MCEXaHHKH, TepMO,I[I/IHaMI/IKI/I, BaHATHA, YMQHI/IC HCCTaH,Z[apTHO OTBEYaTh Ha MOCTABJICHHBIE
TCOpeTI/I‘{CCKOFO nu 3JICKTpI/I‘{CCTBa 1 MarHeTusma. BBITIOJITHCHHEC BOHpOCBI
BKCIIEPUMEHTAIBHOTO v OCHOBHBIE HAIPABJIEHUS 1 mabopaTopHBIX
MCCJICJOBAHUA B BO3MOXXHOCTH HUCITIOJIB30BAHUA pa60T C
HpO(i)eCCI/IOHaHLHOﬁ I/IHq)OpMaHI/IOHHLIX TEXHOHOFI/Iﬁ IIOMOIIBIO
MEeATEILHOCTH, (manee UT) st periennst 3agau  [udpoBBIX
(U3HYECKOro NpaKkTHKyMa MHCTPYMEHTOB




**- CokparueHus (opM OLIEHOYHBIX CPEACTB CM. B npriioxenun 2 k PIL.
K

PII.
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OIIMCAHHUE OINEHOYHbIX CPEJICTB
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[Mpunoxenne 2
K paboueil nporpamme

Hepe'{enb OICHOYHBIX CPEACTB MO TUCHUIIJINHE «Puzuka»

HaumenoBan [IpencraBnenue
Ne
0C He KpaTkas xapakTepucTHKa OIEHOYHOTO CPEACTBA OLICHOYHOI'0 CpEACTBA
OII€HOYHOTI'0 B ®OC
Kontponbnas |Cpeactso MIPOBEPKHU eHUl MPUMEHSATH
P Pes POBEP M P KoMmiekT KOHTPOJIBbHBIX
1 pabora MOJTyYeHHBIC 3HAHWSI  JUIsl  pelIeHHs  3a/1a4 .
3a/laHuil TI0 BapraHTaM
(K/P) OTIPEICTICHHOTO TUTIA TI0 TEME U Pa3CITy
Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHuH,
Tect MO3BOJIAIONIAs ~ aBTOMATU3UpPOBATh  IPOILIE .
2 m P N POLELYP X DoHp TeCTOBBIX 3aMaHuH
(T) U3MEpPEHUs  YpPOBHS  3HAHMM W YMCHHH
00yJaromerocs.
3 CpencTBO TMPOBEPKM YMEHUA W HABBIKOB IO
almra
6o 121110 ojf [ACTIOIB30BAHIIO naboparopHoro obopymoBanus u | [IpuMepHBIE BOIPOCHI
hi§ TOPHOI
3 EGOTEI M3MEPHUTEIIBHBIX pUOOPOB, o0paboTke JUTS 3aITUTHI
p(BJIP) OKCIIEPUMEHTAJIBHBIX JAaHHBIX W HMX CPAaBHEHUIO C | JaOOpaTOpHBIX padboT
TEOPETUUYECKHUMH pacueTaMu
CpencTBO MpOBeIeHUsI TPOMEKYTOYHON aTTeCTalluU Bompocs! st
4 3auer 10 pe3ysbTaTaM BBILIOJHCHHS BCEX BHAOB YYCOHOH | [onroToBKH K 3a4éTy,
3) paboThl B TEUEHHH CEMecCTpa C IPOCTaBICHUEM IPUMEPBI 3a4ETHBIX

OLICHKH <«Ga4TCHO» HUJIN «HEC 3a4TCHO»

OWJIETOB
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MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUMCKON OENEPALIMA
DenepaibHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHHE BHICIIETO 00pa30BaHuUs
MoOCKOBCKHI MOJIMTEXHUUECKUHA YHUBEPCUTET

HanpasneHne noAroToBKM:
29.03.04 «TexHosorus Xyn05KeCTBEHHON 00pabOTKH MaTepuaioB
[Ipoduns:
«Pa3paboTka ¥ IPOM3BOJICTBO U3/IENUI TPOMBILIUIEHHOTIO AU3aiHa

((Xy,I[O)KeCTBeHHOC IMPOCKTUPOBAHUC U I_II/I(1)pOBBIe TCXHOJIOTUH B FOBCIIMPHOM
IIPOU3BOACTBC)

Kadenpa dOusnka
KommuiekT 3agaHuid 1711 KOHTPOJILHOM PadoThI

M0 TUCIHUIUIMHE (Pr3nKa

@0]?]1/161 mexKyuieco KOHmpOoJisd, npoeepAruail Cnenenb OC60EHUA KOMNEMEHYUU
11K-3

Tema ... Kunemamuka nocmynamesitbHo20 OBUIICCHUA

BAPHUAHT 1
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIBymMEpHOE NBUKEHUE TEJla ONKUCHIBACTCS CICAYIOIUMU 3aKOHAMU JBUKCHUS:

x(t)=13-97t+26,5t%; y(t)=75-6t—17t°
X,y JaHbl B METpax, t — B ceKyHaax.
Omnpenenure B MOMeHT BpemeHH t=11 C: 1) koopauHaTsl Tena; 2) NpOEKLUU CKOPOCTH Teia; 3)

MPOEKIIMN yCKOpeHusi; 4) KacaTelbHOE YCKOpEHHWE; 5) HOpMallbHOE YyCKOopeHue; 6) paauyc
KPUBU3HBI TPACKTOPUHU

BAPUAHT 2
KOHTPOJIBHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE NBMKCHHE TEJIA OIMUCBHIBACTCS CIECAYIOIMMH 3aKOHAMHU JBUKCHMUS:

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

X,y JaHbI B METpax, t — B ceKyHaax.

Onpenenure B MOMEHT BpeMeHH =5 C: 1) koopauHaThI Tena; 2) MPOEKIIMH CKOPOCTH Tena; 3)
IPOEKIIMA YCKOpPEHMsI; 4) KacaTelbHOE YCKOPEHME; 5) HOpMalbHOE YCKOpeHue; 6) paguyc
KPUBHU3HBI TPACKTOPHH

BAPUAHT 3
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIBymMEpHOE NBUKEHUE TEJla ONKUCHIBACTCS CICAYIOIUMU 3aKOHAMU JBUKCHUS:

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

X,Y TaHbl B MeTpax, { — B CeKyHIax.
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Onpenenure B MOMEHT BpeMeHHU t=34 C: 1) KoopauHATHI Tena; 2) NPOSKIUUA CKOPOCTH Tena; 3)
IPOEKIIMH YCKOPEHMsI; 4) KacaTelbHOE YCKOPEHME; 5) HOpMalbHOE YCKOpeHue; 6) paauyc
KPUBHU3HBI TPACKTOPHH

BAPUAHT 4
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIBymMEpHOE NBUKEHUE TEJla ONKUCHIBACTCS CICAYIOIUMU 3aKOHAMU JBUKCHUS:

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

X,y JaHbI B METpax, I — B ceKyHIax.

Omnpenenure B MomeHT Bpemenu t=10 C: 1) koopauHaThl Tena; 2) MPOESKIUU CKOPOCTH Tena; 3)
MPOEKIIMN yCKOpeHus; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YyCKopeHue; 6) paauyc
KPUBU3HBI TPACKTOPUH

Tema ... ,Zluuamuka epauiamesibHo20 OBUIICEHUA.

Bapmuanr 1

MaxoBUK BpaIaeTcs 1o 3aKOHY, BEIpaKaeMOMY ypaBHEHHEM (=A+ Bt+Ct, rae
A=2pan, B=16 pag/c, C=-2paz[/c2. MoMeHT nHepIUu MaxOBHKa PaBeH 50xr-m°. HaifTi MOMEHT
CHJI, IEHCTBYIOIIMX Ha MaXOBHK (BpaIlAIOIINi MOMEHT) B MOMEHT BpeMeHH t=Ic.

Bapuanr 2

CrutonrHoi TUIMHIP Maccord M=4 KT KaTUTCS 0€3 CKOIBKEHHS 110 TOPU30HTAILHON
noBepxHocTH. JIMHelHast CKOPOCTh OCH LMIMHApPA paBHa 1 mM/c. Onpenenurte NOIHYIO
KHHETHYECKYIO DHEPTUIO IJIUH]IPA.

Bapuant 3

Ha umnusap, KoTopblid MOKET BpAIIaThCsl OKOJIO TOPU3OHTAITBLHON OCH, HAMOTAaHA HUTh.
K koHI1y HUTH nipuBsA3aH Tpy3uK Maccoit M=0.1 Kr, KOTOPBIA MOXKET CBOOOIHO OITYCKAaThCH.
CunTass MOMEHT MHEPIMHU HWIHHAPA paBHBIM .02 KM, ONpEeACINTE YCKOPEHUE IPy3UKa.

Bapmuanr 4

JlBa mapuka maccamu M=10 r ckpemjeHbl TOHKHUM HEBECOMBIM CTEp>KHEM JJIUHOMN
I=20cM. Ompenennte MOMEHT WHEpIMH | CHCTEMBbI OTHOCHTEIBHO OCH, MEPICHIUKYJISPHOM
CTEPKHIO ¥ IPOXOJIAILIEH Yepe3 TOUKY CTEPKHS, ACJSIIEH €ro IJIMHY B OTHOIIECHHUH 1:2.

CocTaBUTEND:

JlonieHT kadenpsr «Du3nka M.B. Kopsuko
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MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30BAHUS POCCUMCKOM ®EJIEPALIMA
DdeznepanpHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIIETO 00pa30BaHUs
MoOCKOBCKHI MOJIMTEXHUYECKUHA YHUBEPCUTET

HanpasneHve NoAroToBKku:
29.03.04 «TexHomorus XyA0KeCTBEHHOM 00pabOTKHA MaTeprajoB
[Ipoduis:
«Pa3paboTka 1 MPOU3BOJICTBO U3ACIUIN MPOMBILIUICHHOTO AU3aiHa»

«XyI0KECTBEHHOE MTPOSKTUPOBAHKE U IIU(POBHIE TEXHOJIOTUH B IOBEITUPHOM
MIPOU3BOJICTBE

Kadenpa Ouzuka

@doH/1 TECTOBLIX 3a/IaHUI
0 TUCIUIUTHHE (PU3HKA

@OPMCZ mexKyuieco KOHmpOoJisd, npoeepAruail Cnenenb OC60EHUA KOMNEMEHYUU
OIIK-1

Pasnen Paboma u IHepzusn 6 nocmynameibHom osulICeHUU

1. 3aganue
Teno maccoit 3 Kr ABHKETCS CO CKOPOCTHIO 4 M/C U yaapsieTcst a0COTOTHO HEYIPYTO O
HETOABHKHOE TEJIO TaKOM ke Macchl. [Ipu yaape Bo BHYTPEHHIOK SHEPTUIO MEPEIIO ...

M 12 Tx
(1 9 IIx
L1 3 Ix
[ 62 JIx
L1 15 JTx
L] 42 JTx

2. 3ananue
[Tyns maccoii 10r momana B 6aJUIMCTHUECKUN MaATHUK MacCOi SKI U 3aCTpsijia B HEM.

OTKJIOHUBIINNCS MasITHUK MOAHSUICS Ha BBICOTY 10cM. CKOpOCTh IyJIK B ATOM cllydae Oblia ...
M 701 m/c
O 2,5 m/c
L] 5wm/c
L1 3,74 m/c
1 3,6 m/c



[ 1,21 m/c

1. 3aganue

e —
OnpenenuTb MTHOBEHHYIO MOIITHOCTh, Pa3BUBAEMYIO CUJION F= 21] (H), xoropas

JICUCTBYET Ha MaTEPHAIBbHYIO TOUKY, IBIKYIIYIOCS CO CKOPOCTHIO L= 1,5| +2 J + 6,2k
(m/c).

M7 42 Br
] 0Bt
[] 36 Br
[] 17 Br
[] 72 Br
[] 8Br

3. 3aganue
Onpenenutb MTHOBEHHYIO MOIITHOCTh, Pa3BUBAEMYIO CUJION F=2 J + 3k (H), xotopas

JIEHCTBYET HA MaTEPUAIBHYIO TOUKY, IBHXKYIIYIOCA CO CKOpOCThio U :1,5| -4 ] (w/c).

M - 8 Br
1 Br
O -6,93 Br
[J 0Bt

(1 -49Br
[
[

O

17 Bt
8 Bt

4, 3aganue

JIBa rpy3a, Macchel KOTOPBIX OTHOCATCS Kak 1:4, COeNMHEHBI CKAaTOM MPYKUHOM U JIEKAT Ha

TOPU30HTAIILHOM ITOBEPXHOCTH CTOJIA. [IpH pacnpsiMiieHun Npy>KUHBI TPy3 MEHbIIEH MacChl
noiydaetr knHetudeckyro 3Hepruto 40 JIx. [loTeHimanbHast 3HEPTHs CKATON MPYKUHBI IPHU
3TOM ObljIa paBHa ...

M 50 Ix
L1 12 JIx

32
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O 160 Jix
L1 10 JIx
O 20 Tx
O 400 Tx

5. 3aganmne
Kapangam ammunHoit 20 ¢M, TOCTaBJICHHBIN BEPTUKAIBHO, NTAJIaeT HA CTOJ. JIMHEHHAs: CKOPOCTh
LEHTpa Macc KapaHjallla B KOHIIE aJeHHs paBHA ...

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

L1 3,74 m/c
L1 701 m/c
O 2,5 m/c

L] 5wm/c

6. 3amanue
KaxoBo oTHOIIEHHE HAYaIbHON KUHETUUECKOM 3HEPTUU MaTeEpUaIbHOW TOUKHA K KOHEUHOH, €ClIn
€€ UMITYJIbC YBEINYMIICS B 3 pasa.

M 0,11
[1 0,25
(10,21
[1 0,93
L1 2,25
[1 1,08

7. 3amanue

BpoiieHHOE TOPU30HTAIBHO TENO Maccoi 1KT co ckopocThio 20 M/c uepe3 3¢ ynano Ha 3eMITIO.
KuneTtnueckas SHEprHsl TeJa B MOMEHT yiapa o0 3eMJI0 Oy/IeT ... (COMPOTUBIICHUE BO3IyXa HE
YUUTHIBATD)

M 632 JTx
L1 62 JIx

L] 182 JTx
(1 400 JTx
L] 123 Tk
1 372 Tx

8. 3ananme
[Tynst maccoii 10r, netsmiast ropu30HTAIBHO ¢O CKOpocThio 200 M/c, momagaeT B ASpeBIHHBIN
OpyCOK Maccoii 5 Kr, IeXKalIHid Ha CTOJIE U YIEPKUBACMBbII MPYKUHOH ¢ ’KeCcTKOCThI0 2 KH/M .

[TpyxuHa Mpu 3TOM COXKMETCS Ha AX, PaBHBIH ... (TpeHHE HE YUYUTHIBATD)
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i 2-10% m
(] 153 ™
(] 80 m

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

9. 3amanue

W3 npyKMHHOTO NMHUCTOJIETA BBICTPEIWIIM ITyJIEH ¢ Maccoi 5 I' BEpTUKAIBHO BBEPX. JKeCTKOCTh
npyxunbl tuctosiera 1,25 kH/m. [Ipyxuna Obuta cxxkata Ha 8 cm. [locne BeicTpena mys
NOJIHAJIACh HA BHICOTY ...

M 80 m
0 210% M
(] 153 ™
(] 0,3m
] 29,8 m
(] 2,04 m

10. 3apanue
Teno OpolieHo Mo yriioM K TOPU30HTY €O CKOPOCThio 15 M/c. Ecnu He yunuThIBaTh
COIIPOTHUBJIEHUE BO3/yXa IIPH MOJIETE, TO CKOPOCTh Tea Ha BeicoTe 10 M Oyzer ...

M 5 wm/c

O 2,5 m/c

1 701 m/c
O 3,74 m/c
1 3,6 m/c

] 1,21 m/c

11. 3apauue
[Tonnas MmexaHuveckas SHEpPTHs TBEPIOIO Teja paBHa ...
[] mpou3BeneHHIO KHHETUYECKOW U TIOTCHIIMATBHOM SHEPTHIA TBEPIOTO Tea.
[] pa3HOCTH MOTCHIUAIBHON U KHHETUYECKON SHEPTHil TBEPIOTO TEa.
M cymMe MOTEeHIUAIBHON ¥ KHHETHIECKON DHEPIU TBEPIOTO TeEA.
[] OTHOIICHHUIO MOTEHIMATBHOM YHEPIHH K KHHETHUECKON SHEPTUU TBEP/IOTO Tea.
[] OTHOIICHHIO KHHETHYECKOM SHEPTUH K MOTECHIIMAILHON SHEPTUU
[] pabote cuiibl TpeHHUS

12. 3apanue
[TonHyr0 MEXaHUYECKYIO SHEPTUIO IPOU3BOJIBHON MEXAHUYECKOM CUCTEMBI IIPU OTCYTCTBUHU
JUCCUMATUBHBIX CHJI, MOXKHO U3MEHUTS ...

[] paboToii BHENIHNX ¥ BHYTPEHHHUX CHUJI, ICHCTBYIOIIMX HA TEIa CHCTEMBI.
[ paGoToii TOJBKO BHEMIHUX CHJI, JEUCTBYIONIMX Ha TEJIa CUCTEMBL.
[] paGoToOi TONBKO BHYTPEHHUX CHII MEXaHHUECKOW CHCTEMBI.



[l U3MEHUTH HEJIB3A.
[ oXJIaXKIESHUEM TEJI CUCTEMBI
[] HarpeBaHHEM TeJl CHCTEMBI

13. 3apauue
Teno Maccolt 2Kr IBMXKETCS O] ACUCTBUEM CUJIbI IPSIMOJIMHENHO COTIACHO YPABHEHUIO

2 y
X=4 — 2t +t“. Mruosennas MomHOCTb, pa3BuBaeMas CUJION yepes 2¢ MpHU 3TOM OyJeT ...

M 8 Bt
] -4,9Br
[] -8Bt
(] 36 Br
] 2Bt
1 17 Br

14. 3apauue

PaBHOIEHCTBYOIIAS TEIA TIPU €0 JABMXKEHUH 110 3aKOHY X = t+ O,5t , pa3BHUBaeT 3a
uHTepBa BpeMeHU (-2 ceKyH/bl cpeiHIo MolHOCTh 4 BT. Macca tena B 3ToM cilyyae paBHa

M 4 xr
[] 2 kr
(] 6kr
[] 8 kr
1 0,8 kxr
] 0,6 kr
15. 3aganue

MOIIHOCTh CHIIOBOM YCTAaHOBKH BO BpeMeHH u3MeHsietcs o 3akony: N(t)=kt (Bt) (k=50BT/c).

Onpenenuts paboTy, IPOU3BEICHHYIO 3TOW yCTaHOBKOH 3a BpeMs t=4c.

(1 123 JTx
1 50 JIx
[1 160 Tx
1 20 JTx
M 400 JTx
O 10* Ix

16. 3apauue

JIBurarens coBepiiaet paboTy, KOTopas onuchiBaeTcs GyHKIUEH A=4cos2t (dx), rne t —

35

BpEMs B CCKYHAX. OHpGI[eJII/ITI: MI'HOBCHHYIO MOIIIHOCTb, PA3BUBACMYIO JIBUIATCIICM B MOMCHT

Bpemenu t=1,046 c.

M - 6,93 Bt
] -4,9Br
] -8 Br
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1 42 Br
(1 8Bt
1 17 Bt

17. 3apanue
Kamens OporiieH oy HEKOTOPBIM YIJIOM K TOPU30HTY C HayaJbHOM ckopocThio 20 M/c. Eciu He
YUUTBIBATh COMPOTUBIIEHUE BO3/1yXa, TO CKOPOCTh KAMHSI YMEHBIINIACh BIBOE Ha BBICOTE ...

0 210%™
M 153 ™
] 80 m
] 0,3mMm
0 298 m
[0 2,04 m

18. 3ananue
MastHuk maccolt 0,1 Kr, 3aKperieHHbI Ha HEBECOMOM CTepkHE JUTMHON 30 CM OTKJIOHUJIM OT
MOJIOKEHUSI PABHOBECHUSI HAa YTOJI 60°. PaGora, KOTOPYIO COBEpIINIIA CUJIA TSKECTH PaBHA ...

&7 -0,15 Jix
-6,5 Ik
1,62-10° Ik
0 JIx
-2,45-10° Tk
0,147 Jix

oooog

19. 3apanue
I'py3 maccoii 2 kr magaet ¢ BoICOTHI 10 M ¥ IPOHMKAET B MATKUN TPYHT Ha Tiyouny 10 cM.
CpenHss cuiia CONPOTUBIICHUS TPYHTA JBU)KEHUIO TPYy3a PABHA ...

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

20. 3aganue
PabGoTa BHyTpEHHHX CHJI MEXaHMYECKOW CHUCTEMbI PaBHA!

L] BekropHOii cymMMe pabOT BCeX BHYTPEHHHX CHII, ICHCTBYIOIIMX HA TeJa CHCTEMBI,
1 Apudmernyeckoii cymme Moayiieii paboT BCcex BHYTPEHHHX CHIL.

M0

L] IpousBeneHuo pabOT BceX BHYTPEHHUX CHII.

[] paboTe BHEIIHUX CHIT

L] cymMMe MOLITHOCTEH, pa3BHBaEMbIX BHEITHHUMH CUJIAMH
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21. 3aganue
Cunia, TEeHCTBYIOIAS HA MAaTEPUATBHYIO TOUKY, ITOCTOSIHHA BO BPEMEHH U MOXKET OBITh

IpeJICTaBIeHa Kak F=2 ]+ 3k (H), nepemMerienrie TOUKH OMUCHIBAETCS BEKTOPOM

AT =1,5| —4 j (M). Onpenenuts pabOTy CHIIBI HA ’TOM MEPEMEILIEHUU.

M -8 Ix
0O 15 JIx
L1 0 dx
0 12 JIx
L1 42 JIx
0 20 JIx

22. 3ananue
Cuna, neficTByromIast Ha MaTepHaIbHYIO TOUKY, ITOCTOSIHHA BO BPEMEHHU U MOXKET OBITh

IIPEJICTaBIEHA KaK F=61+2 J -3k (H), mepemerienne TOYKH OMMUCHIBAECTCS BEKTOPOM

AT =1,5| +4 J (m). OmpenenuTh paboTy CHITBI HA 3TOM IIepEeMEICHUH.

U 39 JIx
L) -13,8 JIx
M 17 Tk
L1 0 dIx
0 12 JIx
L1 6 Ix

23. 3aganue
Cuita, neficTByIOIIast HA MaTEPHAIBHYIO TOUYKY, MCHSIETCS C U3MEHECHHEM KOOPJAWHAT TOUKHU I10

—

sakony (X, y): —YI —X] (H), nepemenienne ToYKH U3 HavaIa KOOPAHHAT OIHCHIBACTCS

BEKTOPOM AT =2I —3] (M). Onpenenuth pabOTy CHIIBI HA ’TOM MEPEMELICHUH.

LI -8 JIx
0O 15 JIx
L] -5 Ix
M 6 ITx
L1 3 Ix
L] 9 Ix
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24. 3ananue

Onpenenuth padoTy CUIIBI TSHKECTH, ICHCTBYIOIICH Ha caMoJIeT Maccoil 1,5 TOHHBI, IpH €ro
NOIBEME, €CIIM MHBEPCUOHHBIN cliel] pazMepoM 60 M OpUEHTHPOBAH MO OTHOILIEHUIO K
MOBEPXHOCTU 3eMutH o1 yriaom 30°.

M -4,510° ik
0 -6,3-10"
O 10° Ix

O 3-10° [Ix
[0 39-10° Jix
[ 33,6:10° JIx

25. 3apanue

Teno, maccoit M=1 Kr, HETOABMIKHO JICXkKABIIIEE HA 3eMJIe, ObLITO MOIHATO Ha BRICOTY =5 M ¢
MIOMOIIIBIO0 PE3HHOBOTO KI'yTa, )KECTKOCTH KoToporo paBua K=800H/m. Ha 310i1 BeIcOTE TET0
UMEJIO CKOPOCTh U=8 M/C, a JKTyT, B Hadaje nmoabéma cBOOOAHBIN, ObUT pacTsHyT Ha 0,5 M. Ha
CKOJIbKO U3MEHMJIaCh MEXaHUUECKasi IHeprus Tena’?

400 Tx
- 300 JIx
123 JTx
- 8 JIx
372 Ix
b7 182 Tk

(I I I I B

26. 3amanue

Pabora Bcex cuit, AeWCTBYIONUX HA Tela CUCTEMBI, TIPU MIepexo/ie U3 MEePBOr0 MEXaHUIECKOTO
COCTOSIHHSI BO BTOpO€E Oka3ajnachk paBHO# 123 Jx. [Tpu aToM paboTa NOTEHIIMAIBHBIX CHII ObLiIa
pasna 300 /Ix, a paboTa AucCHIIAaTUBHBIX CHJI OKa3ajach paBHOI -13,8 J[x. Ha ckombko
U3MEHUJIACh KHHETHYECKask YHEPT U CUCTEMBI?

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

(I I I I B

27.3ananune

MexaHnueckasi CHCTEMa HaXOJUTCs BO BJIACTH CTAllMOHAPHBIX CHJIOBBIX MoJjeil. Pabora Beex
CHII, I[GﬁCTByIOH.IHX Ha TCJia CUCTCMBI, IIPHU IMEPEXOAC U3 IIEPBOr0 MECXAaHUYCCKOI'O COCTOAHUA BO
BTOpOe oKkazanach paBHou 81 Jx. [Ipu aTom paboTa moreHmanbpHbIX cuit Obuta paBHa 300 [k, a
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paboTa HEMOTEHIIUAIILHBIX CHJI OKa3ayiach paBHOH 42 JIx. Ha ckosibko M3MeHusach
MCXAaHUYCCKas SHCPIrus CUCTEMBI?

L1 -300 dx

L] 632 Tx

M 42 JTx

L] 182 Ix

L1 372 JIx

0 81 JIx

28. 3amanue

Ha mytu S=12Mm cuna, neiictByrommas Ha Teno, paHoMepHO Bo3pactaet ¢ 16 H 1o 46 H. PabGora
CHJIBI ITPU 9TOM pPaBHa ...

372 Ix

632 JIx

182 Jix

123 JTx

62 JIx

50 JIx

O O0O000dAr

29. 3ananne
['Bo31p Maccoit 75T 3a0uBaroT B cTeHy MOJIOTKOM ¢ Maccoit 1kr. KITJl ymapa MmonoTka B 3ToM
CJIy4ae paBeH ...

0] 0,21
M 0,93
0] 0,25
0] 0,11
(] 1,08
0 2,25

30. 3aganue

Onpenenuth paboOTy TPAaBUTALIMOHHON CHIIBI, IEHCTBYIOIIEH CO CTOPOHBI 3eMJIM Ha CITyTHUK,
KOTOPBIN JBHUIKETCS TTO KPYTOBOM OpOHTE, 32 OJMH 000POT 1O OpOUTE paanyca 8-10° kM kM.
['paBuTaIIMOHHAS TIOCTOSIHHAS G=6,67-10" MS/(KF-CZ), Macca 3emnu 6-10% «r, pamuyc 3eMiau
6,4-10° km. Macca criytauka 10° kr.

M 0 Ix
0 -4,5-10° ik
O -6,3-10"
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O 10° Ix
[0 39-10° JIx
[0 33,6:10° [Ix

31. 3apanue

Onpenenuth paboTy TPaBUTAITMOHHON CHJIBI, IEHCTBOBABIIICH CO CTOPOHBI 3€MJIM Ha CIyTHHK,
KOTOPBIH IPH CTapTe ¢ MOBEPXHOCTU 3eMIIM yAAIUJICS OT He€ OECKOHEUHO JaJeKO.
['paBuTaIIMOHHAS TIOCTOSIHHAS G=6,67-10" MS/(KF-CZ), Macca 3emnu 6-10% «r, pamuyc 3eMiau
6,4-106 KM. Macca cryTHHKa 10% kr.

-4,5-10° JIx
75,2-10° Ik
3-10° Ik
-2,45.10° Tk
7 -6,3-10% JIx
O -300 Ik

Oooonod

32. 3aganue

[Ipu noawveme rpysa maccoit 100Kr Mo HaKJIOHHOW MIOCKOCTH JJIMHOM 2M € YTJIOM 0=30° u npu
koddurmente Tperus p=0,1 ¢ yckopenuem a=1m/c? paboTta, coBepiiaeMasi BHEIIHEH CUIIOH,
paBHa ...

M 1,35-10° I
O 4,72:10° Ix
] 14,8-10° JIx
O 75,2:10° JIx
0 33,6-10° [Ix
[0 39-10° JIx

33. 3aganue

JIBe py»XHHBI OJIMHAKOBOU JJTUHBI, UMEIOIIHE KecTKOCTh K1=9.8 H/cm 1 k,=19.6H/cm,
COOTBETCTBEHHO, 3aKPEIICHBI TapalIeIbHO ApyT ApyTy. [IpyKUHBI pacTsHYy M Ha 1CM BHEIIHEH
CHJIO, paboTa 3TOM CHIIBI B JAHHOM CIIydae paBHa ...

O 15 Ix

&7 0,147 Ik
-0,15 JIx
-2,42-10°% Ik
3 JIx

17 Ik

oo

34. 3aganue
[Ipu crpoutenscTBE KOJOHHBI BEICOTOM 20 M U € IIJIOLIA/IbIO MONIEPEYHOro ceyeHus 1,5 M 113

MaTepHuaia MOTHOCTHIO 2,6-10° kr/m° Gbua COBepIIIeHa padorTa...
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[0 64-10° JIx
[0 4,72:10° JIx
0 14,8-10° JIx
7 39-10° [Tk
O 75,2:10° JIx
O 33,6-10° [Ix

35. 3aganue
Teno maccoit 200 T cBOOOIHO MalaeT BEPTUKAIBLHO BHHU3 C YCKOpeHueM 920 cm/c?. PaGora
CpeIHEe! CHIIBI COTTPOTUBIICHUS BO3MIyXa 32 5 CEKyH]I ITOJIETa PaBHA ...

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

L1 -5 JIx

] -8 JIx

L] -6,5 Ix

&7 -13,8 Jix

36. 3aganue
Teno maccoit 100 r 6porieHo BEpTUKAIBLHO BHU3 € BHICOTHI 20 M ¢ HAaYaJIbHOM CKOPOCTHIO 10
m/c. OHo ymano Ha 3eMJio co ckopocThio 20 M/c. PaboTa CHITBI CONTPOTUBIIEHUS BO3/lyXa paBHA

M -5 Tx

O -13,8 Ik

[0 -2,45-102 [Ix
1 -0,15 JIx
] -8 JIx

O -6,5 Jix

37.3aganue
PaBHOelicTBYIOIIAA Tella IPU €r0 ABUKEHUU T10 3aKOHY x(t):t +0,5t2, cosepmaer paboty 32

Jx 3a 2 cekynasl. Macca Tena B 3TOM clydae paBHA ...

] 4 kr
] 2 kr
] 6 kr
M 8 kr
] 0,8 kr
] 0,6 kr

CocTaBUTEND:
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Honent xadenapsl «Puznkar M.B. Kopsiuko



MHWUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOU OENEPALIMN
DenepaibHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHHE BHICIIETO 00pa30BaHuUs
MoOCKOBCKHI MOJIMTEXHUUECKUHA YHUBEPCUTET

HanpasneHue noAroToBKu:
29.03.04 «TexHonorus XyA0>KeCTBEHHOU 00pabOTKH MaTepUaIOB
[Tpoduns:
«Pa3paboTka 1 MPON3BOJICTBO U3/IEIUI MPOMBIIIUIEHHOTO AU3aiHaY
«XyI0’)KECTBEHHOE MTPOEKTUPOBAHHUE U IU(POBBIE TEXHOJIOTHH B IOBEITMPHOM
IIPOU3BOJICTBE

Kadenpa dOuznka
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IIpumepHbIe BONPOCHI /I 3aIUUThHI JIA00OPATOPHBIX PadoT

0 TUCIUIUTHHE (PU3HKA

®0pma mexKyuieco KOHmpOoJisd, npoeepAruasil Cnenenb OC60EHUA KOMNEMEHYUU

OIIK-1
Pazgen Du3uueckue U3BMEPEHUA U UX nozcpeutnocmu

JlabGopaTopHnasi padora «OnpeneneHue NJIOTHOCTH TeJIa»

Yro Takoe abCOMIOTHAS TOTPEIIHOCTD MPSMBIX U3MEPEHUN?

MO3KHO JT1 TOYHO BBIYUCIUTH a0COIOTHYIO IMOTPEIITHOCTD MPSAMBIX U3MEPECHHH?
SIBnisieTcst U IpUOOPHAst MOTPEITHOCTh CUCTEMATHYECKO?

MoeT 1 POSIBUTHCA ClydaiiHas MOTPENTHOCTh B OJTHOM U3MEPEHHUU?

YTo NpUHATO CUUTATh PE3YJIBTaTOM CEPUH MOBTOPSAIOIINXCS U3MEPEHUI?

ouscwbdE

CUCTEMATUUYECKON MOXKHO «OYHCTUTB) PE3YNbTAaT U3MEPEHUI?

OT kakoil W3 TMOTPEUTHOCTEH TPSIMBIX HW3MEPECHHM: NPHOOPHOM, CIydyalHOW W

7. Kakoit mpuOop HYKHO HCIOJIB30BaTh, M3MEPsSIi OJHY M Ty K€ BEIHMYHHY, UYTOOBI

NPOSIBIIIACh CIy4aifHasi OTPEIIHOCTh: TOHKUN WU rpyObIif?
8. Urto Takoe KOCBEHHOE U3MepeHHue?

9. Jlan map maccoil M, U3MEPEHHOI ¢ MOTPEIIHOCThIO AM, U pagrycoM R, u3MepeHHBIM C
norpemHocTbio AR, Brpipa3suth uepe3 BenumuumHsl M, Am, R u AR abcomoTHyiO

MIOTPEIIHOCTh AP IMJIOTHOCTH MaTepualia, i3 KOTOPOTO CACJIaH Iap.

Pasznenl Kunemamuka u ounamuka nocmynameiibHO20 osudIceHUA

JlabopaTtopHasi pabora «/3ydeHue MaTeMaTUYECKOTO MasiTHUKa»
Kakue xonebanust Ha3pIBalOT COOCTBEHHBIMHE?

Kaxkune konebaHust Ha3pIBAIOT TAPMOHUYCCKUMHU?

3anummMre ypaBHEHHE TapMOHHYECKOTO KoseOaHus?

UTto Ha3BIBAIOT MEPHOIOM KOJIeOaHMIT MasiTHUKA?

UTo Ha3bIBAIOT YaCTOTOM KOJCOaHM MasTHUKA?

Uro Takoe (aza koiebaHus M 4TO OKA3bIBaeT HavanbHas (aza Koyedanuii?

NGO~ WNE

paborte?
Paspen Junamuka epawiamenbrHozo 08uiceHUus

OT KaKuX BEJIMYUH M KaK 3aBUCUT MEPUOJI KoJIeOaHU MaTeMaTUYECKOTO MasiTHUKA?
Kak onpenensiercs abcontoTHasi 1 OTHOCUTEIbHAS MOTPEIIHOCTH U3MEPEHUs g B JTaHHOM



JlaGopaTopHasi padora «/3yueHre 000pOTHOTO MasiTHUKA»

agrwpnE

~No

Urto Ttakoe pusnyeckuii MasiTHUK?

YeM pu3ndeckuil MasiTHUK OTIMYACTCA OT MAaTEMaTHIECKOro?

Urto Takoe MpuBeICHHAS JTMHA, [ICHTP Ka4aHUi (PU3NIECKOro MasiTHUKA?

Kakue xonebanus Ha3pIBAlOTCS TAPMOHUYECKUMHU?

UTto Ha3bIBaeTCS aMIUTMTYI0M, (pa30ii, 4aCTOTOM, IMKIMIECKOW YaCTOTOM, IEPHUOIOM
Koe0aHuit?

BriBecTn ypaBHEeHHE Kosle0aHUN (DU3NYECKOTO MAaSTHHKA

BriBectu dopmyity miist neproaa KosebaHuit GU3NIecKoro MasiTHUKA

Kak sxcneprMeHTanbHO B 1aHHOM paboTe onpeaenseTcs NpuBeeHHas IJIMHA
¢u3nUecKoro MassTHUKA?

JlaGoparopHasi pabora «/3ydeHue MOMEHTA UHEPLIUU TeIa»

1. [late onpeneneHne MOMEHTA CUIIBI.

2. Kak cBsi3aHbl MeXAy COO0H MOMEHT UMITYJIbCA CHCTEMBI B JIAOOPATOPHON CHCTEME
OTCUYETA U B CUCTEME OTCYETA «LEHTP MACC CUCTEMBI»

3. HamucaTh OCHOBHOE ypaBHEHHE AMHAMHKH BpPAIIATEILHOTO JIBHKEHUS.

4. CdopmynupoBats Teopemy llTelinepa

5. BsIBecTH BBIpaKEHHE MOMEHTA HHEPLUHU OJHOPOJAHOTO JUCKA OTHOCUTEIHHO OCH,
POXOAALIEH Yepe3 ero HEHTP NEePHEHIUKYIISPHO €ro MIOCKOCTH

6. JlaTb BbIpaXXKeHHE 3JIEMEHTAPHOI pabOTHI BO BpaIaTEIbHOM JIBUKECHUU

7. JlaTb BBIpa)KEHHE KHHETUYECKON HEPrUuH a0COIIOTHO TBEPIOTO TeJa, BPAIAlOLIErocs
OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.

CocraBuTens:

Homnent kadenpol «Duzuka
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M.B. Kopsiuko



45

MWUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOU OENNEPALIN
DenepaibHOE rOCYyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHHE BHICIIETO 00pa30BaHuUs
MoOCKOBCKHI MOJIMTEXHUUECKUHA YHUBEPCUTET

HanpasneHne NnoAroToBKM:
29.03.04 «TexHomorust XyA0>KECTBEHHOU 00paOOTKH MaTepUasoB
[Mpoduns:
«Pa3paboTka 1 MpoU3BOACTBO U3AEIUN IPOMBILIUIEHHOTO IU3aiiHa»
«XyI0’)KECTBEHHOE MPOEKTUPOBAHKE U I (PPOBHIE TEXHOJIIOTUH B FOBETUPHOM
IIPOU3BO/ICTBEN

Kadenpa Ouzuka
MarepuaJjbl K 32a4€éTy
1o quciumuinie Pusuka

Dopma npomedrcymouHou ammecmayuu, NPoepsawas CmeneHb 0C80eHUs
komnemenyuu OIK-1

Oo0pazeln ouJiera aJs 3a49€Ta

MUWHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUNMCKOI DOEJIEPALINN
OEIEPAJTIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE 0BPA30BATEJIBHOE YUPEXJIEHUE BBICIIIET'O
OBPA3OBAHUS
«MOCKOBCKHWM MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

@axynpTeT 0a30BBIX KOMIETEHITHH, Kadeapa «Du3nukar»
Jucrumnaa «Dusnkay
OO0pa3oBarenbHas porpaMmma « »

Kypc 1, cemectp 2
3auém no pazoeny « Mexanuka u MOAEKYIAPHAS PUBUKAY
BMWJIET Ne 1

1. ITepBoe HaYamO TEPMOJUHAMUKH M H30TIPOIIECCHI.
2. AHasoTHs MEXy TIOCTYIaTeILHBIM M BpaIaTeIbHBIM JBHKEHUSMH
3. B moake maccoit 240 kr crout 4yenoBek maccoit 60 kr. JIogka miasBET CO CKOPOCTHIO 2 M/C.

UYenoBeK MPHITAET € JIOAKH CO CKOPOCTHIO 4 M/C OTHOCHUTENBHO JIOJKU B CTOPOHY
IPOTUBOIOJIOKHYIO ABHKEHHIO JIOAKU. HaliTh CKOpOCTh J10AKY 1OCIIe MPBIXKKA YEIIOBEKa.

VYTBepxkaeHo Ha 3acenannyu kadenpsl «Dusnkar»

04.05.2023 r., mpoTokoi Ne.9



3aB. kadenpoit
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Bonpoce! 1J151 NOATOTOBKY K 3a4éTy 10 pa3aeny «MexaHuKa

[TonoxeHune u ero OTHOCUTEIBHOCTb.

Tpaekropust. Conpukacaromasicst OKpy>KHOCTb. L{eHTp 1 pannyc KpuBHU3HBI TPAEKTOPUH
CKOpOCTh NBUKEHUS U €€ OTHOCUTEIBHOCTD.

VYckopenue. KacaTenbHOE 1 HOpMAJIbHOE YCKOPEHUS.

JexaproBa cucteMa KOOpIUHAT.

Kunemarnueckue 3aKOHbI JBUKEHUS

[TocTymarensHoe ABMX)eHUE aOcomoTHO TBEpAOoro Tena (ATT).
[MonsiTHe cumbl. AGCOTIOTHOCTE CHIIBI B KIIACCHYECKOW MEXaHHKE.
[ToHsITHS paBHOJIEUCTBYIOMIECH I COCTOSIHUS MTOKOSI.

Ilepssiit 3axk0oH HproToHa. MHEpLManbHbIE CUCTEMBI OTCUYETA.
Bropoii 3akon HeroToHa 1 3ak0H BCceMUpHOTO TArOTEHUS.

WMnynbe 1 3aKOH €ro M3MEHEHUS.

Tperuii 3akoH Hpl0TOHA M COXpaHEHUE UMITYJIbCA 3aMKHYTOW CUCTEMBI.
VY napsl 1 pa3pbIBblL.

[TonsiTHE CHMIOBOTO MOJIS

OnemenTapHas paboTa u paboTa Ha KOHEYHOM TEPEMEICHUH.
MoIHOCTS.

Kunernueckast s3HEprus 1 3aK0H €€ U3MEHEHUSI.

[ToTeHumanbHble CUIIOBBIE MOJIS U NOTEHIMAIbHAS SHEPT U
MexaHnueckas SJHEprus U 3aKOH €€ U3MEHEHUS.

KoHcepBaTuBHBIE CUCTEMBI.

DneMEHTapHBIA yroJl IOBOPOTA U YIJIOBasi CKOPOCTh

CBs13b MEXly YIVIOBOM U JTMHEMHON CKOPOCTSIMH.

YrinoBoe yckopeHue.

KacarenpHoe 1 HOpMaJIbHOE YCKOPEHHS BO BPAILIATEIIbHOM JABH)KEHUN
Bpamarensnoe asuxkenne ATT.

MOMEHT UMITyJIbCa U MOMEHT CHJIbI

3aKOH U3MEHEHHUS] MOMEHTA UMITYJIbCA.

MoOMEHT uMIlysbCca U yIriioBast CKOpocTb. MOMEHT MHEPLIMH.
OCHOBHOE ypaBHEHHE TMHAMUKHU BpamareabHoro apmwxkeHus ATT
OceBble MOMEHTBI MHEPLIUN HEKOTOPBIX TET

Teopema IllTeiinepa

Pabora u kuHeTHYECKast SHEPTUs BO BPALIATEIbHOM JIBUKECHUN
AHaJIOTHst MEX1y IOCTYIIATEIbHBIM U BPAIATEIbHBIM ABUKCHUSMH.
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Bonpocel 1j151 MOAT0OTOBKH K 3a4eTy 1o pasaeiay «MosekyasipHas Gpu3uka

N S

BR©o~NoO

12.
13.
14.

0.

. SIBeHUs nepeHocCa B TCPMOJHMHAMUYCCKH HCPABHOBCCHBIX CUCTEMAX. OnBITHBIC 3aKOHBI

NneanbHblii ra3. YpaBHEHUE COCTOSTHUS UICAIBHOTO ra3a.

JlaBneHue uaeanbHOro ra3a Ha OCHOBE MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.
MonekynsipHO-KHHETHYECKOE TOJIKOBaHUE a0COIIOTHOM TeMIepaTyphbl.

Yucno creneHeit cBo0O0IbI MOJIEKYI. 3aKOH PABHOMEPHOTO pacIpeesIeHUs] SHEPTUH T10
CTEIEHSAM CBOOOBI MOJIEKYIL.

3akoH MakcBesuia Juisl pacpeesIeHNs] MOJIEKYJ HI€AIbHOTO T'a3a 110 CKOPOCTSIM.
3axkoH bonbivana Uit pacpeesIeHus YaCTULl BO BHEIIHEM IIOTEHIUATIBHOM IIOJIE.
IIepBoe Ha4asI0 TEPMOJAUHAMUKHU.

Krnaccuueckas MOJNEKyIIpHO-KHHETHYECKAs TEOPUS TEIUIOEMKOCTH HICAJIBHBIX Ia30B.
IIepBoe Ha4yaJ10 TEPMOJAMHAMUKHU U U30IPOLIECCHI.

[lepBoe Havyano TePMOIMHAMMKH U aIMA0ATUYECKUNA TIPOIIECC.

QG dy3un, TEMIONPOBOTHOCTH U BHYTPEHHETO TPEHHS (BA3KOCTH).

OO6patumbIe 1 HEOOpATUMBIE TTPOIIECCH. DHTPOMHS. BTOpOi 3aK0OH TepMOIUHAMUKH.
Tennossie auratenu. Hukn Kapuo u ero KIIJ nns uaeansHoro rasa.

OHTponus U BEpoATHOCTh. @opmyna bosbimMaHa.
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