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Conep:xkanue

Ommnoéka! 3aknagka He onpeaesneHa.
Ommnoéxka! 3aknagka He onpeaesneHa.
Ommnoéka! 3aknaaka He onpeneneHa.5
Omuobka! 3akaagka He onpeaenena.5
Omuoka! 3akaagka He onmpe/eseHa.
Omubka! 3akaagka He onpenesena.] ?
Omubka! 3akaagka He onpeneaena.] 3
Omuodka! 3aknaaka He onpenesiena.] 3
Owmuodka! 3akiaaka He onpenesena.14
Omuodka! 3aknaaka He onpenesiena.]14
Oumuodka! 3aknaaka He onpenesiena.]14
Omuodka! 3aknaaka He onpenesiena.]4
Omuodka! 3akaaaka He onpenesiesa.]14
Omuodka! 3akaaaka He onpenesiea.]15
Omuodka! 3akaaaka He onpenesiea.]15
Omuodka! 3akiaaka He onpenesena.1 g
Omudka! 3akiaaka He onpenesena.1 6
Omuodka! 3aknaaka He onpenesiena.] g
Omuodka! 3aknaaka He onpenesena.]7
Omuodka! 3akiaaka He onpenesiena.]7
Omuodka! 3akaaaka He onpenesiesa.]7
Omuodka! 3akaaaka He onpenesiesa.]7

Omuodka! 3akaaaka He onpegesieHa.



1. Henu, 3a71a4u ¥ IVIAHUPYeMble Pe3yJibTaThl 00y4eHHs N0 IMCHUILIHHE.

K ocHOBHBIM meJIAM OCBOCHUS AUCTUITIINHBI «Dusnka» CJICOYCT OTHECTH:

- (DOpMI/IPOBaHI/Ie HAay4YHOI'0 MUPOBO33PCHHA U COBPEMEHHOI'O (bHBH‘ICCKOl"O MBIIJICHUS,

- HpI/IO6peTCHI/Ie IMPAKTUYCCKUX HABBIKOB, HCO6XOI[I/IMBIX AJI1 N3Yy4YCHUS €CTCCTBECHHOHAYYHbIX,
O6H_I€Hp0(1)eCCI/IOHaJ'IBHI)IX U criequaJIbHbIX JUCLMITIINH.

K ocHOBHBIM 3aJavyaM OCBOCHUA JUCHUIIIIMHBI «DPusnka» CICAYECT OTHECTU:

— M3y4enue obmeit pu3nku B 00bEMe, COOTBETCTBYIONIEM KBATM(UKAIIUH CIICIIHATIICTA.

B pesynmbraTe OCBOGHHMS NUCUUIUIMHBI (MOAYNS) y oOOydaromuxcs (QOpMUPYIOTCS

CICAYIOUE KOMIICTCHIUN U TOJI>KHEBI OBITE AOCTHUIHYTHI CJICAYIOIIUE PE3YIbTATEI O6y‘lCHHH KaK
JTaIll (l)OpMI/IPOBaHI/IH COOTBETCTBYIOIIHUX KOMHCTGHHHﬁZ

B pe3syabrare ocBoeHus1

CrniocobeH npoBOJUTH
U3MEPCHUS 1
HaOmo1eHus B cdepe
npodecCuoHATIbHON
NeSITeIIbHOCTH,
0o0pabaThIBaTh 1
NPE/ICTABIIATh
IKCIIEPUMEHTAIbHBIC
JTAaHHBIC

Kona 00pa3oBaTeIbHOI NHaukaTopbl JOCTHKEHUS KOMIIETEHIINHA
KOMIIeTEeHUHH NMporpaMmbl 00y4arOIIUIics
J0JI7KeH 00J1a1aTh
OIIK-1 CriocobeH MpUMEHSATh HOIIK-1.1. Pemraer 3amaum, OTHOCAIIHECA K
CCTCCTBCHHOHAYIHBIC 1 Mpo(heCCHOHANBHON  JIEATENBHOCTH, TIPUMEHSIS
OOIICHHKCHEPHBIC 3HAHHS, METOBI MOJICTUPOBAHUS, MaTeMaTHYeCKOro
METO/IBI MATCMATHHICCKOTO aHANM3a, eCTeCTBEHHOHAYYHbIE U 0OIIeHHKEHEPHBIE
aHalin3a 1 MOJACJIMpOBaHUA,
3HAHUSL.
TCOPETUYECCKOIo 1
3HATh:
OKCIICPUMCHTAJIbHOTO v
(dyHIaMeHTaIbHBIC 3aKOHBI IPHPOIBI 1
HUCCIICA0BAaHUA B
. OCHOBHBIC (DU3MUYECCKIE 3aKOHBI B 00JACTH MEXaHHKH,
npogeCcCUOHANTBHOM
TCPMOJNHAMUKH, DJICKTPUYECTBA U MAarHCTU3Ma.
JIEATEILHOCTH, v
OCHOBHBIC HAIIpaBJICHUA U BO3MOKHOCTHU
HUCIIOJIB30BaHUA I/IHq)OpMaL[I/IOHHLIX TEXHOJIOTHI (z(anee
UT) nns permenust 3amaq GU3NIECKOTO MPAKTHKYMa
yMeTh:
4 MNPUMCHATH (i)I/ISI/I‘ICCKI/IC 3aKOHBI JId PCHICHUS
MPaKTUYCCKUX 3aJlad U p€aJIM30BbIBATh UX C ITOMOIIBIO
UT
BJIAJI€Th:
v HaBBIKAMHU IIPAKTUYECKOTO IPUMEHEHUSA
3aKOHOB (DM3HMKH U peau3allii UX ¢ TOMOIIBIO
uT.
OIlK-4 NOIIK-4.1. meeT HaBbIKK pabOTHI ¢ mpruOopamy,

000pyIOBaHUEM U METOJMKAMH ITPOBEICHUS
MU3MepeHuid U HaOJIroIeHuH B cepe
po(heCCHOHATIBHOM JIeATEIbHOCTH.

NOIIK-4.2. [IpoBoauT u3MepeHus 1 HaOJIFOICHUS,
00pabaTsIBaeT SKCIIEpUMEHTAIILHBIC IAHHBIE U
MIPEACTABISIET UX.

NOIIK-4.3. O6pabaTpIBaeT pe3yapTaThl HAYYHO
HCCIIEJIOBATENIbCKOM A€ TEIbHOCTH, UCTIONb3YS
CTaHJapTHOE 000PYA0BaHUE, PHOOPHI U
MaTepHUabl.

v Pa6ory ¢ npubopamu, 060pya0BaHUEM U
METOJIMKaMH TTPOBEJICHUS U3MEPESHHUN U HAOIOICHHI B
cthepe mpodeccoHaANTBHON NeITeIHHOCTH.

yMeThb:

v TIpoBOOUTh U3MEPEHHUS ¥ HAOIIOACHYS,




O6paGaTI)IBaTI> OKCIICPUMCHTAJIbHBIC TaHHBIC U
MIPEACTABIIATD UX.

BJAaA€Th:

v' MeToaukoii 00paboTKH pe3yJIbTaTOB
HAy4YHO HCCIIEI0BATENIbCKON JESITENbHOCTH,
paboThI CO CTaHAAPTHBIM 000PYAOBAHUEM,
npubopaMu U MaTepualaMu

2. MecTO IUCHUILIHUHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JuctmummHa «®u3nka» OTHOCHTCS K o00s3aTenbHbIM gqucuuiuimHaMm nukia (bl) ocHoBHOM
obpazoBarenbHoi porpammsel (OOIT).

«Du3nka» B3aMMOCBS3aHA JIOTUYECKH M  COJIEPIKATEIHHO-METOJAMYECKH CO  CICAYIONIMMU
nuctummHamMu OOIT

Mooyna «Mamemamuueckue u ecmecmseeHHO-HAYYHbIE OUCYUNTUHBLY !

— Jlunetinas anrebpa;

— MaremaTHuyeCcKuil aHaIN3.

3. CTpyKTypa U coaepKaHue AUCIHUILIHHBI

Ctpykrypa U coJepkaHue AUCUUIUIMHBI «DPU3UKa» no cpokam u 6udam padoThl

OTpaKEHBbI B MPUJIOKEHUH A.
3.1. Buabl yueOHOI1 padoThl U TPYA0EMKOCTh
OOw1ast TpyJ0OEMKOCTb JTUCLIMITIIMHBI COCTABIISAET 4 3a4eTHBIX €IMHMILIBI, T.€. 144 akareMUuecKux
yaca (43 HUX 72 Jaca — caMOCTOsITeIbHast paboTa CTYy/I€HTOB).
Ha nepBom Kkypce BO BTOpOM ceMmecTpe BblAeiseTcs 4 3aueTHbIX eIuHHLbI, T.e. 144
aKaJeMHYecKHX Jaca (U3 HUX 72 yaca — caMOCTOsTeIbHasi paboTa CTYAECHTOB).
3.2. TemaTnyecKuii NJIaH U3yYeHHU s THCHHNIUHBI

Pacnipenienenne ayIuTOpHBIX YacOB MO BHJIaM 3aHSATUHN MPOU3BOAUTCS CIEIYIOIIUM 00pa3oM.
Bropoii cemectp: nekiuu — 1 yac B Hegemo (18 yacoB), maboparopubie paboTel — 2 yaca B
Henenmo (36 JyacoB), ceMMHaphl M MpakTHueckue 3aHaTus— 1 yac B Henenmto (18 yacoB), popma
KOHTPOJISI — 3a4eT.
CrpykTypa U cojepkaHue AUCHUIUINHBI «Du3KKay 1Mo cpokaM M BUAaM pabOThl OTPaKEHBI B
NPWIOKEHUU A.

3.3. Conepxanue TMCUMILTUHBI

Bropoii cemecTp

Beenenne B pusnyecknii 1ad0paTOpHBIN NPAKTHKYM

[Ipsmble u KocBeHHBIE ¢usznyeckue wusMmepeHus. OOpaboTka pe3ynbTaTOB H3MEpPEHU u
AKCIIEPUMEHTAIBHBIE TOTPEIIHOCTH.

KunemaTnka nocrynarejbHOro ABUKeHUs

Ousnueckuit Bexktop. [lonstue opra. Teopus orHocutTensHOocTH ['amunes. Ilonoxxenune u ero
OTHOCUTENBHOCTh. TpaekTtopuss wmaTepuaibHOM TOukH. ComnpuKacaromascs IMIOCKOCTh U
CONPUKACAIONIASCA OKPYKHOCTh. JIEMEHTAPHOE MEPEMENICHUE W DJIEMEHTAapHBIA IYTh.
CKopoCTh OBWKEHUS U €€ OTHOCHTEIBHOCTh. [IpuHIMT Cyneprno3uiiny IBMKEHUA. Y CKOpEHHE.
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KacarenbHoe u HOpManbHOe yckopenwus. JlexkapToBa cucteMa koopauHaT. KunemaTuueckue
3aKoHBI JABKeHUs. [loctynarensHoe ABMKeHHE abcomoTHO TBEpAoro Tena (ATT).

JAnHaMuKa MoCTYNATeJIbHOI0 ABUKEHUSA

[TonsTre cuibl. AGCOTIOTHOCTD CHIIBI B KJIacCUYecKoi MexaHuke. [loHATHS paBHOIEHCTBYIOMIEH
u coctosaHus nokos. IlepBoiii 3akoH HproTona. MHepumanbHble cucTemMbl oTcuéra. BTopoil 3akoH
Hprotona u 3axkon BcemupHoro TsroreHus. Mmysiabc M 3aKOH €ro u3meHeHus. TpeTtuil 3akoH
Herotona u coxpaHeHwe umnylibca 3aMKHYTOW cucTeMbl. LleHTp macc cucremsl. Yaapsl U
B3PbIBHI.

Pabora u 3Heprus B NoCTyNaTe/JIbHOM JIBUKEHUH

[Tonsatne cwioBoro mojs. DyeMeHTapHas paboTta W paboTa HAa KOHEYHOM IIEPEMEIICHUH.
Momnocts. Kunetnueckas sHeprusi v 3akoH €€ uameHenus. Teopema Kénura. [loTeHunanbHbie
CHUJIOBBIC TOJSI W TOTCHIIMAIbHAS JHEPTrUsl. 3aKOH HM3MEHCHHS IOTEHIMAIbHOW DHEPTHUU.
Henorennuansabie cunoBbie mois. [loe cuir conmpoTUBICHUS KaK MPUMEP HEMOTESHIIHMATIBLHOTO
CHJIOBOTO MOJisi. MexaHuueckasi 3Heprus 1 3aK0oH e€ n3MeHeHus. KoHcepBaTHUBHBIE CHCTEMBI.

KunemaTnka BpamartebHOro ABUKEHUS

DOneMeHTapHbBIA Yroa HOBOPOTa U YIjoBas CKOpPOCTh. CBSI3b MEXKIY 3JEMEHTAPHBIM YIJIOM
IIOBOPOTA U JIEMEHTAPHBIM NepeMenieHneM. CBs3b MEX/y YIJIOBOH M JIMHEHHON CKOPOCTSIMHU.
VYriaoBoe yckopenue. KacarenbHoe M HOpMajbHOE YCKOPEHMS BO BpAIIATEIbHOM JBHKCHHU.
BpamarensHoe asmxenue ATT. CooTHolIeHHE MeEXAY BpallaTeIbHbIM U IOCTYNATEIbHBIM
JBYDKEHUSIMHU.

JlMHAaMHKa BpalaTeJbHOI0 ABHKeHUSs

MoMeHT uMIysibca 1 MOMEHT CHJIbl. 3aKOH U3MEHEHHUS] MOMEHTa UMITyJbca. OTHOCUTEIBHOCTh
MOMEHTa MMITyJbca. MOMEHT uUMIyjabca M yrjoBass cKopocTb. MomeHT uHepiuu. OCHOBHOE
ypaBHEHHE TUHAMUKHU BpamiareabHoro ABmkeHus ATT. OceBble MOMEHTHI MHEPLIMH HEKOTOPBIX
tesn. Teopema Ilteitnepa. PaGoTta m kuHeTHMuYecKas PHEpPrus BO BpallaTEIbHOM JBM)KEHUH.
ITpeueccus. AHanorus Mexay NOCTYNAaTeIbHbIM U BPAILlaTEIbHBIM IBUKEHUSIMU.
Mexanuyeckue KoJjeOaHus.

Ammuintyza, 4actota u ¢asa KonebaHui. 3aKoH rapMOHMYECKHX KoJIeOaHUH; UX M300pakeHue
Ha rpadukax ¥ BEKTOPHBIX JAuarpaMmax. MieanbHbIi TapMOHMYECKHH OCHUIUIATOP.
KBasuymnpyras cuna. YpaBHeHHE HJI€ANbHOIO OCHWUISITOpAa M €ro pemnieHue. MasTHUKU.
[IpeBparenus sHepruu mnpu konedanusx. CBoOOJHBIE 3aTyXarolue KoieOaHus OCHUIUISATOpa ¢
norepsiMu.  BpiHyxkneHHble  koneOanus. Pesonanc. HopmanbHble  MOIBI  CBSI3aHHBIX
OCLMJIIATOPOB. BpeMsi ycTaHOBIIEHHS BBIHY)XKJICHHBIX KOJIEOAHUH M €ro CBS3b C 10OPOTHOCTBIO
OCLMJUIATOpA.

OcHoBbl TepMoamnamuku (T) W  MoOJIeKY/JISIPHO-KHHETHYECKOH TEOPHM CTPOCHHS
Bemecrsa (MKT)

[Ipenmer TJ. Pabora u Ttemmo. T/l mapamerpsrt u T/l coctosnue. PaBHOBecHble u
HepaBHoOBecHbIe T/ cocrostnus. ['a3. Temnepatypa kak ¢pyHkuust paBHoBecHoro T/l coctosiHus.
VYpaBHenue coctosiuus. MneanbHbiil ra3. Buyrpenuss sneprust kak Qynkuus TJ[ cocrosHus:
nepBoe Hayano TJI. TemnoéMmkocTy HaeanbHOro ra3a B pa3idu4HbIX Iporeccax. OO6paTtumbie U
HeoOpaTtumbie Tmporiecchl. Btopoe wHawamo TJI. Dutporms. Bospactanume dSHTponmuu B
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HEPAaBHOBECHBIX MpOIlEccax M30JIMPOBAHHOW cucTeMbl. Yucino Asoraapo. Pasmepsl mMomexyi.
Oproauueckas TeopeMa. 3aKOH O PaBHOM paclpelesIeHUH 3HEPIMM TEIUIOBOTO [IBMIKEHHUS B
COCTOSIHMM TEIUIOBOrO paBHOBecHs. MneanbHbii ra3 ¢ Touku 3penuss MKT. Bayrpennss sueprus
UJCAIBHOIO Ia3a U €ro TeIIIOEMKOCTH B PAa3JIMYHBIX Npoleccax ¢ Touku 3peHus MKT.

3.4. TemaTnKa CeMUHAPCKUX/TIPAKTHYECKUX U JTA00OPATOPHBIX 3aHATHI
Cwm. ITpunoxenus 1, 2.

3.5. TemaTnka KypCcOBbIX POEKTOB (KYpPCOBbIX padoT)

Cwm. ITpunoxenus 1, 2.

4. YueOHO-MeTOAUYECKOE M HHPOPMALIMOHHOE O0ecnevyeHne U CIUIIHHBI

4.1. HopmaTtuBHble 1okyMeHThl 1 'OCTHI
1. ®enepanbHblii 3akoH oT 29 nekadbps 2012 r. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
denepaunun.

4.2. OcHoBHas JIUTEpaTypa:

1.CaBenbeB U. B. Mexanuka. MonekynsapHas ¢u3uka [DIEKTpOHHBIH pecypc]:ydeOHoe
nocobue. - Cankt-IlerepOypr: Jlawp, 2019. - 432 c¢. — Pexum pocryna:
https://e.lanbook.com/book/113944https://e.lanbook.com/book/117715

2.Wponor U. E. 3amaum o obmieit pusuke [DneKTpoHHBIA pecypc]:yueoHoe mocodue. - CaHKT-
[TetepOypr: Jlans, 2019. - 420 c. — Pexxum noctyna: https://e.lanbook.com/book/111196

4.3. JlonoiHuTEIbHAS JIUTEpPaTypa:

1.CaBenbeB U. B. DnextpuuectBo. Konebanuss u BonHbl. BomHoBas onTuka [DneKTpOHHBIN
pecypcl:yuebnoe mocobue. - Caunkt-IlerepOypr: Jlanp, 2019. - 436 c. — Pexum npocryma:
https://e.lanbook.com/book/117715

4.4. JeKTPOHHBbIE 00pa30BaTeIbHbIC PECYPChI:

Ne HaumenoBanue Ccblika Ha pecypc HocTtynHocTh

HNudpopmManuoHHO-CNIPAaBOYHbIE CHCTEMBI

Wnpopmannonusie pecypebl CeTu

1 KoncymsrantlInioc http:// www.consultant.ru [ JoctymHo
HNHdopManinoHHO-TIpaBOBO MmopTa )

2 CAPAHT http:// www.garant.ru HoctymHO
ITopran ®enepanbHbIX

3 | TOCY/apCTBCHHbIX http://www.fgosvo.ru. JlocTymHO
o0Opa3oBaTeNbHbIX CTAaH/IAPTOB
BbICIIIET0 00pa30BaHuUs

IeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
4 DeKTPOHHO-0MOIMOTeYHAs https://e.lanbook.com/ HocTynHo

cucrema Jlaup

«OTKpBITOE 00pa30BaHHE - https://openedu.ru/ JlocTymHO
5 |mrardopma, mpeiararomas
OHJIAH-KYpPCOB




Cucrema OHJIAIH KypcOB https://Ims.mospolytech.r | JoctymHo
6 | Mockosckoro [Tomutexa LMS u/local/crw/category.php
?cid=49&crws

IMpodeccnonanbHbie 6a3bl JAHHBIX

baza nanHbIx HayqIHOU http://www.elibrary.ru HoctymHo

7 | 2JEKTPOHHON OMOINOTEKH
(eLIBRARY.RU)

4.5. JIuueH3u0HHO0e M CBOOOIHO PACIIPOCTPAHsieMOe MPOrpaMMHoe odecrieyeHue

Ne| HaumenoBanue | Pazpadorunk I1O HoctynHocTh Ccblika Ha Enunblii peectp
(mpaBooOJsiagaren | (JIMUEH3HMOHHOE, | POCCHICKUX MPOrpaMM st
b) CcB00OTHO 9BM u B/l (npu Haanyun)
pacnpocTpaHsieMm
oe)

1 [Astra Linux | OOO JIuueH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | «PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA» 36
2 [ MoitOduc 000 «HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'M» 75

4.6. CoBpemeHHbIe IpodeccHOHANbHBbIC 0a3bl JAHHBIX M HH(POPMALMOHHO CIIPABOYHbIEC
CHCTEMBI

baza maHHBIX HayIHOU http://www.elibrary.ru HoctymHO
1 |»aexTpoHHOM OMOTHOTEKH
(eLIBRARY.RU)

[Tone3nble yueOHO-METOAMUECKHE U MTHPOPMAILIMOHHBIE MaTepHalIbl IPEICTABICHBI HA CaliTe:
https://Ims.mospolytech.ru/local/crw/category.php?cid=49&crws

1. T.M.Tpodumona, «Kypc pusuxu», 2012.
2. A.I'.Yepros, A.A.Bopo0OréB, «3anaunuk mo ¢uzuke», 2008.

5. MarepuajibHO-TeXHHUYECKOE O0ecledeHue JUCIMILIMHBI.

Cnenmnanmu3upoBadHas ydeOHas saboparopusi kadenpslr «Du3uka» 10 MEXaHHKE,
MoJeKysipHOi ¢u3zuke u TtepmoauHamuke: Ayxa. IIK332, ocHameHHas, B TOM 4MHCIE,
UCIIONIb3YEMBIMU B JIaHHON palouell mporpaMMe 1abOpaTOpHBIMU ycTaHOBKaMu «Phywey:
«Omnpenenenue IUIOTHOCTH Tem», «l3ydyeHne wmareMaTtmdyeckoro MasiTHuUKa», «l3ydyenue
000pOTHOTO MasiTHUKay, «/3yueHrne MOMEHTa HHEPLIUU TEJIa» 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/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://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.elibrary.ru/
https://lms.mospolytech.ru/local/crw/category.php?cid=49&crws
https://mospolytech.ru/
https://mospolytech.ru/
https://mospolytech.ru/
https://mospolytech.ru/

6. MeToanueckue peKoMeH AU

6.1. MeToaguuecKkue peKoOMeHallUu J1JIs1 PenoaaBaTesisi 0 OPraHu3aluu

00y4eHus

KoHTposnbHble pabOThl MUIIYTCS HAa CEMUHAPCKUX 3aHATHUAX. Bpems HanucaHus Kaxaon
KOHTPOJILHOM paboThI TOKHO cOCTaBIATh 20 MUHyT. KpuTepun orieHKr KOHTPOJIBHON pabOTHI B
COOTBETCTBUU C MyHKTOM 6.1.2 cnemyromue: 2 — pemieHue 3a1aun pakTUIECKU HE HAa4aTo; 3 —
peleHre HavaTo, HANKWCaHbl MPAaBUIbHBIE UCXOAHbIE (POPMYIBI, HO OTCYTCTBYIOT BBIBOJBI U3
HUX; 4 pelleHne eCTh, HO ¢ HeI0uETaMM, HallpuMep, IPU HAITMYUHU IPAaBUIBHOTO 00OCHOBAaHHOIO
oTBeTa B OOIIEM BHUJAE JONYLICHB BBIYUCIUTEIbHBIC OMIMOKW; S5 TOJy4yeH NpPaBUIbHBINA
000CHOBAHHBII YHCIICHHBII OTBET.
VYCTHBIN OIPOC MPOBOJIUTCS HA JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUAX B BUJE JUCKYCCHU IIO
Ipe/JlaraéMblM BOMNPOCaM U SBJSIETCS MHTEPaKTHUBHOM (opMmoil mnpoBeneHus 3aHsaTHs. OH
JOJoKeH 3aHuMaTh He MeHee 30% BpeMeHHU JIEKIMOHHBIX 3aHATUH U He MeHee 30% BpeMeHH
CEMHMHApPCKMUX 3aHATHN. Bompochl Mg yCTHOrO OIpoca >KEIaTeIbHO JOBECTH O CTYIECHTOB
3apaHee, /10 JIGKLIMOHHOTO M3JI0KEHUs MaTepualia, Tak, YTOObl OHM CMOIJIM CaMOCTOSITEIbHO
MOJTOTOBUTHCS K MPOBEJIEHUIO TUCKyccHU. [IpH OlleHKe JIEKTOp OJIKEH YUYUTHIBaTh AKTUBHOCTh
CTYJEHTOB M pe3yJlbTATUBHOCTh UX OTBETOB. Ilocne kaxaol quckyccuu ompenensercsa rpymnmna
CTYJEHTOB, MOKa3aBUIMX HAWIY4YIIMHA pe3yabTaTr. Kpome 3TOro, yCTHBIN OIpPOC MPOBOJUTCS MPU
JIOIyCcKe K J1abopaTtopHoil padore. B 3TOM ciydae pe3ynbTaT OLEHMBAETCs IO ABYXOasIbHOU
mikasue: 3a4€r-ue3adér. Jlo Tex mop, moka He OyJeT MojydeH 3a4ET, paboTa HE MOXKET CUUTAThCS
3alIUIIEHHON
6.2. MeTonnueckue yKazaHus 1Jisl 00y4al0IMXCsl 10 OCBOCHMIO I CUMIIJIMHBI
Tema 1. «BBenenue B ¢puzndeckuii 1a00paTOpHbId TPAKTUKYM).
CTyzneHT [OJIKEH MOATOTOBUTHCS K YCTHOMY OINpPOCY B XOJ€ MOJAIOTOBKH K JIOMYCKY K
nabopaTopHOil paboTe, BBIMOIHUTE JAOOPAaTOPHYIO pabOTy U MOATOTOBUTHCS K MPEACTABICHUIO
pe3yJIbTaTOB U3MEPEHU Ha € 3aluTe
Tema 2. «KnHeMaTuka MoCTynaTeIbHOTO IBHIKEHUS».
CTyzneHT JOJKEH IMOATOTOBUTHCA K YCTHOMY OIPOCY M pEIIMTh 3a/ayd, NpeasiaraéMble Ha
CEMHHApCKMX 3aHATHUAX JUII CAMOCTOATEIBHOTO PEIIEHUs, a TakKe IOATOTOBUTHCA K
BBITMIOJTHEHUIO KOHTPOJILHOU PaboTHl.
Tema 3. «/IlMHaMuKa IOCTYNATENBHOTO ABHKEHUS.
CTyneHT [OJDKEeH pelMTh 3aJaud, [pejjiaraeMble Ha CEMUHApCKUX 3aHATHUAX IS
CaMOCTOSITENIFHOTO PELIeHUs, a TAKXKe IMOJATOTOBUTHCS K KOHTPOJIbHOM padoTe.
Tema 4. «PaboTa 1 3HEprus B MOCTYNATEIbHOM JIBUKEHUN.
CryneHT NOJKEH MOATOTOBUTHCSA PEIINThH 3a/layM, MpeilaracMble Ha CEMHHAPCKHUX 3aHATHAX
JUISL CAMOCTOSITEIBHOTO PELLIEHUS, a TAK)KEe TIOJTOTOBUTHCS K TECTUPOBAHMUIO.
Tema 5. «KnHeMaTnka BpalaTenbHOrO JBUKCHUSY.
CTyneHT [OJDKEeH pelMTh 3aJadyd, [pejlaraeMble Ha CEMHUHApPCKUX 3aHIATHUAX U
CaMOCTOSITEJIBHOTO PELICHUS
Tema 6. «/IluHaMuKa BpalaTeIbHOTO JIBUKEHUS.
CTyneHT [ODKEH pelmMTh 3aJadyd, [pelaraéMbple Ha CEMHHAPCKUX 3aHATHAX AU
CaMOCTOSITENIbHOTO PELIeHMUs], a TaKXKe MOATOTOBUTHCS K KOHTPOJIbHON paboTre U 1abopaTopHOi
pabore.
Tema 7. Mexanuueckue KojaeOaHus.
CTyneHT JOKEH IMOATOTOBUTHCA K YCTHOMY OINPOCY M PEIIMTh 3a/ayd, NpeajiaracMble Ha
CEMHUHAPCKHUX 3aHATUSAX JJIS CAaMOCTOSITENIbHOTO PEUIeHHs] MOJATOTOBUTHCA K BBIIIOJIHEHUIO U
3alUTe J1a0opaTopHOi paboTHI.
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Tema 8. «OcHoBbl TepmoguHamuku (TJ]) U MoOJIEKYISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BemectBa (MKT)».

CTyneHT [OJKEeH pelMTh 3aJadd, [peJylaraéMble Ha CEMUHApPCKUX 3aHATHUAX U
CaMOCTOSITEJIbHOTO PEIEHHs,, W IOATOTOBUTHCA K BBIIOJHEHHIO M 3allUTe J1abopaTOpHOM
paboTHI.

7. ®oHI OLICHOYHBIX CPEACTB

7.1. MeTo/ibl KOHTPOJIS M OLlEHUBAHUSA Pe3y/IbTaTOB 00y4eHus

Metoauka mpenogaBaHusi AUCUUIUIMHBI «DU3MKa» NpPeayCMaTPUBAET HCIOJIH30BAHUE
pa3nu4HBIX (OpPM TPOBENEHUS TPYNIOBBIX W WHIMBUAYAJIBHBIX AayAMTOPHBIX 3aHATHH B
COYETaHUM C BHEAYTUTOPHOI paboTOH C 1enbI0 (OPMUPOBAHUS M Pa3BUTHS MPO(eCCHOHATBHBIX
HaBBIKOB CTY/ICHTOB.

1) U3noxeHue JIEKLMOHHOIO MaTepuajla IO pALy pPas3lenoB  COINPOBOKIAAETCS
npeseHtanusiMu  Microsoft Office Power Point, BKIIOYarOmMMUMH HCIOJIB30BAaHUE TEKCTOB,
(OTOCHUMKOB, PUCYHKOB, CXEM, MOJI€JIeH, BUPTYaJIbHBIX IKCIEPUMEHTOB.

2) B xone nexunuii mpoBOAATCS JEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI C HCIIOJIb30BAaHHEM
AKCIIEPUMEHTAIBHON 0a3bl Kadeaphl.

3) CryaeHTHl BBINOJHSAIOT JIA0OpPAaTOpHBIE pPabOTHl (UIUYECKOTO MPAKTHKyMa B
naboparopusx kadenpel «DPusnka». YdeOHbIE MaTepHAIBI JJII CAMOCTOSTEIBHOW padOTHI TIO
HOJArOTOBKE K JOMYCKYy M K 3alMTe Ja0opaTOpHbIX pabOT CTYAEHThl MOTYT HOJyd4aTb
JUCTaHIIMOHHO C caiiTa Kadeapsbl.

4) IlpoBepka pe3yJabTaTOB BHEAyIUTOPHOH pabOThl CTYAEHTOB OCYIIECTBIISIETCS C
IIOMOIIBIO NPOBEJCHUS KOHTPOJIbHBIX paldoT, Ompoca, 3alUThl J1a00OpaTOpHBIX padoT, a Takke
npruéma 3K3aMEHOB.

[Ipy npoBeneHWM 3aHATHH 1O JOUCHMIUIMHE TpuMeHsercs cucrema CJO -
Ims.mospolytech.ru. Ha mnatdpopme CIO mo nucuurimHe MOryT OBITh pa3MeIleHbl y4eOHEBIE,
METOAMYECKHIE U MHBIE MaTePUAIIbI, CIOCOOCTBYIOIINE OCBOSHHIO TUCIUIIIMHEI CTYICHTAMHU.

[Tpu mpoBeieHNY 3aHIATHI TaKKe MOTYT OBITh pear30BaHbI TaKue POPMBI KaK BEOMHAPHI
(na mnarpopme ZOOM, Webinar, Webex), oHslaiiH TecTupOBaHHE, IPOMEXKYTOUHAsI aTTECTALUS
C IPUMEHEHHUEM 3JIEKTPOHHBIX CPEJICTB.

ITpoBepka pe3yabTaToOB BHEAYTUTOPHOM pabOThI CTYIEHTOB OCYILLECTBISAETCS C TOMOIIBIO
IPOBE/ICHUS TECTOB, KOHTPOJIBbHBIX paboT, 3alUThl Ja0OPATOPHBIX pabOT MyTeM NMPUMEHEHUs, B
TOM YHCIIE ANEKTPOHHOU cucTeMbl LMS.

JIy1st Bcex BUIOB 3aHATHI MIPUMEHSIOTCS Clieayroiue udpoBbie HHCTpYMeHTHI: Webinar,
LMS; uudpossie TexHonoruu 10T (31€KTpOHHBIE JOCKH U MHTEPAKTUBHBIE TIPOEKTOPHI).

7.1.1. OneHo4HbIE CPeACTBA IS TEKYIIEr0o KOHTPOJISI YCIIEBAeMOCTH, IPOMEKYTOYHOM
aTTecTallMy 110 HTOraM OCBOCHMSI JMCHHUILIMHBI M y4eOHO-MeToAnYecKoe odecnedyeHue
CaMOCTOSITEIbHOM PadoThl CTYICHTOB

B mporecce oOydeHHMs] HCTONB3YIOTCS CIEAYIONIHE OIECHOYHBIE (DOPMBI CaMOCTOSITEIbHOM
paboTBl  CTYJNEHTOB, OIICHOYHBICE CpPEJICTBA TEKYIIErOo KOHTPOJIS  YCHEBAEMOCTH U
MIPOMEXKYTOUHBIX aTTECTALIUI:

Bo BTOpOM cemecTpe

BBIIIOJIHCHUEC W 3aliuTa 4 J'Ia60paTOpHBIX pa60T 10 MCXAaHHKCEC, MOJ'ICKy.TISIpHOfI (I)I/I3I/IKC n
TEPMOANHAMHKE;




11

- BelnosiHEeHUE He MeHee 1 kypca LMS (paznen «Mexanuka», «TepMoarHaMuKay);
- BBITMIOJIHEHUE HE MEHEee 2 KOHTPOJIbHBIX padoT;
- BeinosiHeHue Mrorosoro tecra B LMS He menee 60%.

3a4eT 1o paszeny «MexaHuKa U MOJIEKYJIsIpHask GU3UKa.
OOpa3upbl 3a1aHUI A IPOBEIEHUS TEKYLIEro KOHTPOJIS: KOHTPOJIbHBIX paboT, BOIIPOCOB s
YCTHOT'O OIIPOCa, BOIPOCOB Ul 3K3aMEHOB, a TakKe OWJIETOB JUIsl 3K3aMEHOB IPHUBEJCHBI B
MIPUJIOKEHUU 2.

7.1.2. ®oH/ OLIEHOYHBIX CPEACTB JJIsl IPOBeIeHUS POMEKYTOYHOM aTTeCTALMHU
00y4aIIMXCS M0 TUCHUILINHE (MOIYJIIO).

Ilepeyenb KoOMIeTEeHUM ¢ YKa3aHHEM 3TanoB MX (GopMHUPOBAHHWS B Mpolecce OCBOCHUS
o0pa3oBaTe/ibHOI MPOrpaMMBbl.
B pesynbrare 0ocBOGHUS TUCIUILINHBI (MOTyIs) (POPMUPYIOTCS CIETYIONUE KOMIETSHIIUH:

Kona B pe3yabTare ocBoeHUs1 00pa30BaTeJIbHON MPOrPpaMMbl 00y4alouIuiics
KOMIIeTeHIUH JA0JI2KeH 00J1a1aTh

OIlK-1 CIIOCOOHOCTBIO TPUMEHATH ECTECTBEHHOHAYYHBIE M  OOIICHHXCHEPHBIE
BHAHUA, METOJIbl MAaTeMaTHYeCKOr0 aHaiu3a | MOJEIUPOBAaHUSA B
npodecCHOHATTLHON IeATENIbHOCTH.

OIIK-4 CrnocobeH  mpoBOAWTH  HW3MepeHHss W HaOmogeHuss B cdepe
npoeCCHOHATbHON  NIESATENBbHOCTH,  00padarbiBaTh M MPEIACTABIATH
DKCIIEPUMEHTAJIbHbIC JaHHbBIE

B mpormecce ocBoeHusi 00pa3oBaTeNbHON MPOTPAMMBI JAHHBIC KOMIIETCHIIMH, B TOM
YHUCJIC UX OTACIbHBIC KOMIIOHCHTHI, (JOPMHUPYIOTCS TIOATAITHO B X0JI€ OCBOCHHS 00YJarOIIUMUCS
JTUCHUTUTMH  (MOAYJeH), MPaKTHK B COOTBETCTBHH C YYEOHBIM IUIAHOM U KaJCHIApHBIM
rpadukom yueGHOrO mporecca.

7.1.3 Onucanue noka3areseil H KpUTepUeB OLCHUBAHUSA KOMIIETeHIN, (POPMHUPYEMBIX 110
UTOraM OCBOCHMS IMCHUIIIMHBI (MOAYJIfA), ONMCAHUE IIKAJI OLleHHBAHUSA

[Tokazarenem oOlEeHMBaHUS KOMIIETEHIIMM Ha pa3IUYHBIX dTanax Ux (OPMUPOBAHHUS SBISETCS
JOCTHXKEHUE 00yJarolUMHUCS IIIIaHUPYEMbIX pPe3yIbTaTOB O0yUeHUs MO JUCHMILIMHE (MOAYIIO).

Kpurtepun ouennBanus
IToka3aTean
2 \ 3 \ 4 \ 5

OIIK-1 cnoco0HOCTH NPUMEHATH €CTECTBEHHOHAYYHbIC H 001eHHKeHEePHbIC 3HAHNS,
MeTOobl MATEMATHYECKOr0 AHAJIN3A M MO/J1eJIMPOBAHNS B IPOo(ecCHOHATbHO 1eATeJIbHOCTH.

3HATD: OOyuatonuiics  |(OOyvaromuiics OOyuarommiics  |OOyvaromuiics
OCHOBHBIE 3aKOHBI [IEMOHCTPUPYET  |IEMOHCTPUPYET  |[IEMOHCTPUPYET  |[IEMOHCTPHUPYET
Y TIOHATHS (PU3HKH [TOJTHOE HETOJIHOe YaCTUYHOE MOJIHOE
OCHOBHBIE OTCYTCTBHE UJIM  [COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
¢buznyeckue HEJI0CTaTOYHOE  [CIEAYIOLIMX CIICAYIOIINX CIICAYIOIINX
METOIbI COOTBETCTBUE BHAHWI: OCHOBHBIX 3HAHWI: OCHOBHBIX BHAHHI: OCHOBHBIX
MCCIIEI0BaHUS CJIEIYIOLINX 3aKOHOB U TIOHSTHI 3aKOHOB U 3aKOHOB U
3HAHUN: OCHOBHBIX [(DU3UKHU, OCHOBHBIX [MOHATUN (DU3UKH [MOHATUN (DUZUKHU
3aKOHOB U (bu3nIecKux OCHOBHBIX OCHOBHBIX
MOHATUN (PU3UKU |METOJIOB (buznuecKnx (bu3nyecKux
OCHOBHBIX MCCIICIOBAHMSL. METOJI0B METOI0B
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(u3nIecKux Jlonyckatorcs MCCIIEIOBaHMs, HO [MCCIEI0BaHuS,
METO/I0B 3HAYUTENIbHbIE NIOIyCKAIOTCS CBOOOJHO
MCCIIEIOBAHMUS OLLINOKH, HE3HAYUTENIbHBIE |(OIIEpUPYET
[IPOSIBIISIETCS OLIMOKH, PUOOPETEHHBIMU
HEJ0CTaTOYHOCTh [HETOYHOCTH, BHAHUSAMU.
3HaHUM, O psily  BaTpyAHEHUs NpH
moKka3aTelicH, AHATUTHYECKIX
oOyyaroImuics OIepaLusX.
VICIIBITBIBAET
3HAYUTENbHbIE
3aTpyJHEHUS IpU
OIIepUPOBAHUY
3HAHUSAMHU U IIPU UX
[epEeHOCEe Ha HOBBIE
CUTYaLMU.
YMeTh: OO6yuatomuiicst He (OOyJaromuncs OO0yuaromuiics OO0yuarommiics
[PUMEHSTh 3HaHUsI [yMEET UJIU B NIEMOHCTPUPYET  [IEMOHCTPUPYET  [IEMOHCTPUPYET
1o (uzuke K HE0CTaTOYHOM  |[HEIMOJIHOE YaCTUYHOE MOJTHOE
[PELIEHHUIO CTEIIEHU yMEET COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
MPAKTUYECKUX [PUMEHSATH 3HAHUS |CIIeYIOIUX CJICAYIOIINX CIICAYIOIINX
3ajad, 1o (hu3MKe K [YMEHU: [YMEHU: YMEHUM:
MCIIO0JIb30BaTh PELICHUIO [PUMEHSATh 3HAHUS [IPUMEHSATh 3HAHUS [IPUMEHSTh 3HAHUSI
MaTEeMaTUUECKUN [IPaKTUYECKUX o gusuke K o pusuke K o (usuKe K
armnapar npu 3ajad, [PEILICHHIO [PEILICHHIO [PELLICHUIO
BBIBOJIE MCII0JIb30BaTh MPaKTUYECKUX [PAKTUYECKUX MPaKTUYECKUX
(bu3nuecKux MaTeMaTHYeCcKui [3ajad, 3ajad, 3ajad,
3aKOHOB, anmnapar npu MCII0JIb30BATh MCII0JIb30BaTh MCII0JIb30BATh
[UIAaHUPOBaThb U [BBIBOJIE MaTeMaTUYeCKUi  MaTeMaTHYeCKUi |MaTeMaTHYeCKHil
BBITIOJIHATh (uznyecKux anmnapar npu anmnapar npu armapar npu
yueOHoe 3aKOHOB, BBIBOJIE BBIBOJIE BBIBOJIE
PKCIEPUMEHTAIBHOIIIAHUPOBATh U (bu3nuecKux (bu3nuecKux (bu3nUeCKUx
€ Y TEOPETUYECKOE BBINOIHATh 3aKOHOB, 3aKOHOB, 3aKOHOB,
MCCIIeIOBaHKE yaeOHOe MJIaHUPOBATh U [UIaHUPOBATh U [IJIAHUPOBATH U
(bu3necKux HKCIIEPUMEHTAIbHOBBIIIOIHATh BBITIOIHATD BBITOJIHATh
SIBIICHUI € 1 TeopeTndeckoe yueoHoe yaeOHOe yaeOHOe
MCCIIEJOBaHNE DKCIIEPUMEHTAIIBHO PKCIEPUMEHTAIbHOPKCIIEPUMEHTAIBHO
(buznyecKux € 1 TEOPETUYECKOE € U TEOPETUUECKOE € U TEOPETUUECKOE
SIBJICHUI MCCIIEJOBaHKE MCCIIEJOBaHNE MCCIIEJOBAHNE
(bu3nuecKux (bu3nuecKux (bu3nYeCKUX
SIBJICHUI. SIBICHUI. YMEHUS [BJICHUM.
Jlomyckatorcs OCBOEHBI, HO CB0OOIHO
3HAYUTEIIBHBIE NTOITYCKAOTCS OIIepUpPYET
OLLINOKH, HE3HAYUTENIbHbIE [IPUOOPETEHHBIMU
MTPOSABIIETCS OLINOKH, YMEHUSAMH,
HEJ0CTaTOYHOCTh [HETOYHOCTH, MPUMEHSIET UX B
YMEHMM, IO pSAY BaTpyAHEHUS NIPU  (CUTYyaLUsAX
MoKazaresei, QHAIUTUYECKUX  [TOBBILICHHON
o0yyaromuincs orepanusx, CJI0KHOCTH.
VICIIBITBIBAECT [epEHOCE YMEHUU
3HAYUTEIBHbBIE Ha HOBBIE,
3aTpyJHEHUS MPU  [HECTaHJIapPTHbHIE
OIEpUPOBAaHUNU CUTYallUU.
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YMEHUSIMHU IIPU UX
[IEPEHOCE HA HOBBIE
CUTYyalLUH.

BJIAAETD: OO6yuaromuiicst He (O0yJaromuncs OO0yuaromuiics OO0yuaromuiics: B
CUCTEMOM BIIQJICCT WU B BIIA/ICET CUCTEMON [daCTUYHO BJIAJICET [OJHOM 0O0BbeMe
TEOPETUYECKUX  |[HEJOCTAaTOUYHOM  [TEOPETUUYECKUX CUCTEMOM BJIa/IE€T CUCTEMOM
BHAHW 10 (PU3UKE,[CTENICHU BIIAJICET [BHAHWM 110 PU3UKE, TCOPETUICCKUX  [TEOPETUYCCKUX
METONOJIOTHEN U |CHCTEMOU METOJOJOTUECH U [BHAHUU 1O U3HKE,BHAHUHN TT0 PUBHKE,
METOIaMU TEOPETUYECKUX  [METOJaMU METOJIOJIOTHEH U [METOJIOJIOTHEH U
(bu3nueckKoro 3HaHUU 10 (U3HKe,|((HU3UUECKOro METOIaMU MEeTOIaMU
DKCIIEPUMEHTA, METOJIOJIOTUEH U PKCIICPUMEHTA, (hu3ruecKoro (hr3HUECKOTO
HaBbIKaMU METOIaMU HaBbIKaMU DKCIIEPUMEHTA, HKCIIEPUMEHTA,
[peIIeHuUs (bu3HIECKOTO [peIIeHUs HaBBIKAMU HABBIKAMU
KOHKPETHBIX 33/1a4 PKCIIEPUMEHTA, KOHKPETHBIX 33/1a4 [peIIeHUs pelieHus
W3 pa3HBIX HABBIKAMU W3 pa3HBIX KOHKPETHBIX 3a/1a4 KOHKPETHBIX 337124
oOnacTelt GU3UKH [peleHus obnactelt GU3UKKH |3 Pa3HBIX 13 pa3HbIX
Ha YPOBHE, KOHKPETHBIX 3a/1a4 [Ha yPOBHE, oOmnacreli pu3uku obnactei Gu3nuKu
COOTBETCTBYIOILIEM U3 Pa3HBIX COOTBETCTBYIOILIEM [HA YPOBHE, Ha YPOBHE,
TpeOOBaHUAM oOmacreit puzuku ([TpeGOBaHUAM COOTBETCTBYIOILIEM [COOTBETCTBYIOILIEM
oOuienpodeccronaHa ypoBHe, oOmenpodeccuona [TpedoBaHUsAM TpeOOBaHUSAM
ITEHOM MOATOTOBKH [COOTBETCTBYIOIIEM [TEHOH IMOATOTOBKH |00mmenpodeccruonalodmenpodeccnona
OakanaBpa 1o TpeOOBaHUSM OakanaBpa 1o IMBHOM MOATOTOBKH [THOM MOATOTOBKH
HaIpaBJICHUIO oO1ernpogeccuona HapaBICHUIO B OakasaBpa 1o OakayiaBpa 1o
ITbHOM MOJATOTOBKHU [HETIOJIHOM 00beMe, HAIPaBICHUIO, HAIPaBICHUIO,
OakaaBpa 1o NOITYCKAIOTCS HABBIKU OCBOCHBI, [CBOOOIHO
HATPaBICHUIO BHAYUTEIbHbBIE HO JTOTYCKAIOTCS  [IPUMEHSIET
OIINOKH, HE3HAYUTEIFHBIC  [TOJTyYCHHBIC
MPOSIBIISICTCS OLLINOKH, HABBIKU B
HEJ0CTaTOYHOCTh [HETOYHOCTH, CUTYaIUsIX
BIIAICHUS 3aTpyIHEHUS MPU  [TOBBIIIEHHOM
HABBIKAMU TI0 PSTY QHATATHYCCKUX  (CIIOKHOCTH.
MoKazaTene, oTieparusx,
O0yuaromuiics repeHoce yMeHui
WCIIBITHIBACT Ha HOBEIE,
3HAYNTEITbHBIC HECTaH/IapTHBIC
3aTpyJHEHUS MPU  CUTYaI[UH.
MPUMCHCHHH
HABBIKOB B HOBBIX
CUTYaIUsX.

7.2 llIkanbl ONEeHNBAHUSA Pe3yJIbTATOB MIPOMEKYTOYHOM aTTECTAllMH M MX ONUCAHME:

®opMa NPOMEKYTOUYHOM ATTECTALUM: 3a4eT.
[IpomexyTounas arrecranus oOy4arommxcs B (opme 3a4€ra TMPOBOAMTCA MO pe3yibTaTaM

BBITMIOJTHEHUS] BCEX BUJOB yueOHOW paboThl, MPEeIyCMOTPEHHBIX y4EOHBIM IUIAHOM IO JaHHOMN

JUCHUITIIINHE

(Monymio),
YCIIEBAEMOCTH B TEUEHUE CeMecTpa.

pu

OTOM  YUHUTBIBAIOTCA  PE3YJIbTAThI

TEKYIIETO
OneHka CTEMEHW JOCTIDKCHHSI O00YyJarolIuMUCS

KOHTPOJIS

IUTAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs M0 AUCHUILTNHE (MOIYII0) MPOBOAUTCS MPernojaBaTelieM,

BCAYIIUM 3aHATUA 110 AJUCHUIIIINHC (MOI[yJ'IIO) METOAOM 3KCH€pTHOfI ouecHku. Ilo wmrToram
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MPOMEKYTOUHOM aTTECTAllMU MO AUCIUIUIMHE (MOJYJII0) BBICTABIISAECTCS OLICHKA «3aUTE€HO» WJIU

«HE 3a4YTCHO».

K npomescymounoii ammecmayuu 0OnycKaromcsi moibko cmyoeHmsl, 8bINOJHUGUIUE BCe GUObL
yueoHou pabomovl, npedycmompennvie pabdouei npocpammoln no oucyuniuve «Dusuxay
(ycnewro 8vinoHuswue U 3aumumusuiie 8ce 1a00pamopHvle pabomot)

HIkaJuaa
OLICHUBAHUSA

Onucanune

3aureHo

BeImiosTHEHBI BCE BUIBI Y4€OHOM pabOTHI, MPEIyCMOTPEHHBIE YUeOHBIM TIAHOM.
CTyaeHT JEMOHCTPUPYET COOTBETCTBHE  3HAHMM, YMEHUM, HaBBIKOB
MPUBEJACHHBIM B TaOMUIaX TOKa3aTellel, OmepupyeT MNPUOOPETCHHBIMH
3HAHUSIMU, YMEHHUSIMHU, HaBBIKAMU, MPUMEHSAET UX B CUTyalUAX MOBBIIIEHHON
cioXHOCTH. [Ipu 3TOM MoOryr OBITH JOMYIIEHbI HE3HAYUTEIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPYAHEHUS PU aHAIUTUYECKUX OINEepalusix, IEPEeHOCEe 3HAHUMN U
YMEHUHN Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUU.

He 3aureno

He BbImonHeH oauH wiu Oojiee BUAOB y4eOHON paboThI, MPEIyCMOTPEHHBIX
yaeOHbIM TTaHOM. CTYIEHT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBHUE 3HAHWH,
IYMEHHM, HaBBIKOB IIPUBEACHHBIM B TaOJuLAX IOKa3aTesed, JO0IMyCKaroTCs
BHAYUTCIIBHBIC OHII/I6KI/I, IMPOABJIACTCA OTCYTCTBUC 3HaHHﬁ, YMeHI/If/'I, HaBBIKOB II0
Py IOKa3aTelIed, CTYIEHT HCIBITBIBACT 3HAYMUTEIIbHBIC 3aTPYJHEHUS IIPH

OIICPHUPOBAHUU 3HAHUAMU U YMCHUAMU IIPU UX IICPECHOCC HA HOBBIC CUTYAIIUU.

7.3. OnleHOYHbIE CPeACTBA
@DOH/| OLIEHOYHBIX CPEJCTB MPE/CTABIICH B MpHJIoKeHusix 1 u 2 k paboueil mporpamme.



CrpyKTypa U colep:KaHue TUCUUIINHBL «DU3uKa»

I10 HaIPaBJICHUIO IMOArOTOBKU «22.03.01 MaTrepuasioBeieHre U TEXHOJIOTUH MATEPHUATIOB)

Ipo¢uian: [uppoBbie TEXHOJIOrHH B MAaTEpHAJIOBeIeHHH (04Has Gopma 00yueHus)
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[Ipunoxenue A.

Homep
a TeM

Pa3nen

Cem
ecTp

Henen

cemec
Tpa

Buabl yueOHoii padoThl,
BKJIIOYASl CAMOCTOSITEIbHYI]
padoTy CTy1eHTOB,

U TPYI0EMKOCTh B Yacax

@®opMBbI aTTECTAIUA

J | I/C| Jlao| CPC

3JIP

P | K/P

YO | O 3

Beenenne B pusnueckuii 1adopaTopHbIi
NPaKTHKYM.

[Ipsimble U KOCBEHHBIE (PU3HMUECKUE W3MEPEHUSI.
O6paboTka  pe3yJbTaTOB  HM3MEPEHUU  H
PKCIIEPUMEHTAIILHBIE TOTPEIIHOCTH
BrinonHenue nabopaTtopHoOit paboThI
«OnpeneneHne IOTHOCTH TEI

1-2

Kunemarunka moCTynmaTeJbHOro IBM>KCHHU S

@duznueckuit Bektop. llonsatue opra. Teopus
oTHOcuTenbHOCTH ['anues. IlonoxxeHune u ero
OTHOCUTENIBHOCTb. TpaekTopusi MaTepHalbHOU
roukr. Conpukacaroomascs IUIOCKOCTh U
COIPUKACAIOLIASCSH OKPYKHOCTb. DJIEMEHTAPHOE
MEpEMEIICHUE U 3JIEMEHTAPHBIN yTh. CKOPOCTH
MBUKEHUSI U €€ OTHOCUTENbHOCTH. [IpmHium
CYNEPIIO3UIINN JBHYKEHUU. VYckopenue.

KacareapHOC n HOPMAJIBHOC YCKOPCHUA.

1-4
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JlexapToBa cucTeMa KOOpAMHAT.
Kunemarnueckue 3aKOHbI JBUYKCHHSI.
[MocrynarenbHoe JBIOKEHUE abCOIIOTHO

TBEpaoro Tena (ATT).

2,3

BrimonHeHue 1abopaTopHOi paboTh
«3yueHrne MaTeMaTHYECKOTO MasTHUKA»

2-4

/IMHAMMKA NOCTYNATEJIbHOI0 IBUKEHUSA
[lonsitue cunbl. AOCOMIOTHOCTb CHJIBI B
KJIACCUYECKOU MEXaHUKE. [TonsiTus
PAaBHOACHCTBYIOIEH M COCTOSIHUS  ITOKOSI.
IlepBeiii 3akoH HproToHa. MHepuuanbHbie
cucteMbl orcuéra. Bropon 3akoH HproToHa M
3akoH BcemuphHoro Ttsarorenus. Hmnynec ¥
3aKOH €ro u3MeHeHwus. Tperui 3akoH HproToHa
U COXPAaHEHHUE MMIIYJIbCa 3aMKHYTOW CUCTEMBI.
LleHTp Macc cucTeMsl. Y 1apbl U B3PbIBBI.

5-6

2,3

BrinonHenue nabopaToOpHOH paboTh]
«M3yueHne 000pOTHOTO MasiTHUKA»

Pa0Gora u 3Heprus B NOCTyNaTeJ1bHOM
NBHKEHU U

[lonsiTHe CcwIOBOrO TOJA.  JJIeMEHTapHasy
pabota U paboTa Ha KOHEYHOM IE€pEMEIICHUH.
MomHocTs. KuneTtnueckas 3Heprusi U 3aK0H €€
m3MeHeHus. Teopema Kénura. [loTeHInanbHbIE
CUJIOBBIE TIOJS W TMOTEHUUAJIbHAs SHEPrusl.
3aKOH W3MEHEHMS TNOTCHUUAIBHOW HHEpPrumu.
Henorenunaneueie cuiioBblie mods. [lone cun
COITPOTHUBIICHUS KaK MPUMEP HEMOTEHIIUAIBHOTO|
CUJIOBOrO moJisi. MexaHudeckass DSHEprus W
3akoH €€  u3MeHeHums. KoHcepBaTHBHBIE
CHUCTEMBI.

7-10

Boinonnenue nabopaTtopHoit paboThl

9-10
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«M3yuenne 0aITMCTUYECKOTO MassTHUKA

KunemaTnka BpalaTeabHOI0 IBUKECHUS
OJIEMEHTapHBIM yroyll TOBOpOTa W  YIJIOBas
CKOpOCTb. CBSI3b MEXKIY AJIEMEHTAPHBIM YIJIOM
MOBOPOTAa M DJIEMEHTAPHBIM TEPEMEIICHUEM.
CBA3b  MEXAYy  YIVIOBOM W JIMHEHHOMH
CKOpOCTAMH. YTI0BO€ yckopeHue. KacarenbHoe
1 HOPMaJIbHOE YCKOPEHHMS BO BpallaTeIbHOM
nBikeHun. BpamartensHoe aBmwkenue ATT.
COOTHOILLIEHHE  MEXAY  BpallaT€IbHbBIM U
MOCTYIATEIbHBIM JABUKCHUSIMH.

11-12

Brimonnenue nabopatopHoit paboThl
«/3yyeHre MOMEHTA MHEPLIUU TEJIa

11-13

/[MHAMHKA BpalIaTeJbHOTr0 ABHKEHHs
MOMEHT HuMITyJIbca M MOMEHT CHJIBL. 3aKOH|
N3MEHCHUS MOMEHTA HAMITYJIbCA.
OTHOCUTEIHPHOCTh MOMEHTA UMITYJIbca. MOMEHT
MMITyJbCa W YIJIOBas CKOpPOCTb. MomeHT
uHepiuu. OCHOBHOE ypaBHEHHE JIUHAMUKH
BpamjarenbHoro  aBuwkeHus ATT. Ocesle
MOMEHTBI WHEPIIMU HEKOTOpBhIX Tel. Teopema
[[reiinepa. PaboTa u KMHETUYECKAsI SHEPTUS BO
BpaIllaTeIbHOM JIBYKEHUH. [Ipeueccus.
AHanorus MEKY MOCTYIATEIbHBIM u
BpaIllaTEeJIbHBIM IBUKECHHUSIMU.

13-16

5,6

BreimonHeHuE nabopatopHoit paboThl
«/3ydeHre 3aKOHOB JWHAMUKH Ha MAIlUHE
ATBy1a»

14-15

OcCHOBBI TePMOAUHAMHUKH (TO) |
MOJIEKYJISIPHO-KHHETHYeCKOM TeopuH|
crpoenus Bemecrsa (MKT)

[Tpenmer T/I. Pabora u Tenmo. T/l nmapameTpsl

16-18
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T/l cocrosinue. PaBHOBECHBIE U HEPaBHOBECHBI
TJl cocrosaus. ['a3. Temneparypa kak QyHKIH
paBHOBecHoro TJI  cocrosHus. YpaBHEHH
cocTtosinusi.  MpaeanbHbiii  ra3.  BHyTpeHHS|
pHeprus kak ¢yHkuus Tl cocTosHuUS: MEpBO
Hadaio TJI. TemmoéMKocTH HIealbHOIO Ta3a

Pa3TUYHBIX mpolieccax. O6parumbie
HeoOpaThMbIe Mpouecchl. Bropoe Hauano T/
OHTPOIHSL. Bospacranmne SHTPOIHH

HEPAaBHOBECHBIX  IIpolLleccaXx  M30JIMPOBAHHO
cucremsl. Yucino Aoragpo. Pa3smepsl Mosekys
Oproguuyeckas Teopema. 3aKOH O PaBHO]
pacupeneeHUy SHEPTUH TEIIOBOTO JABUKEHUS
COCTOSIHUHM TEIIOBOrO paBHOBecHs. VneaibHbl
ra3 ¢ Touku 3peHuss MKT. Buyrpennssa sHepry
UICAIBHOIO Ta3a M €ro  TEIUIOEMKOCTH
a3M4HbIX npoueccax ¢ Touku 3peHuss MKT.

Brinonnenue nabopaTopHOI paboTHI
16-17 6 4
«Onpenenenue K03PpPUIMEHTa BAZKOCTH
Beinonnenue nabopaTopHOI paboThI
17-18 6 4
«Omnpenenenue kodddurmenta [lyacconay
Nroro no 2 cemectpy: 18 18 36 72 3a4
NTOI'O 18 18 36 72 1
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AHHOTAUMS MPOrPaMMbI TUCHUIINHBL: «DU3UKA»
JJIS HANIPABJICHUS MOATOTOBKH
22.03.01 MarepuaJjioBeieHHe U TEXHOJIOTUM MATEPHAJIOB
npo¢duis: [{udpoBbie TEXHOJIOTHH B MATEPHAJIOBEIEHIH

1. lenu, 321244 ¥ NJIAHKMPYeMble pPe3yJabTAThl 00y4eHHs M0 JUCUUILINHE.

K 0cHOBHBIM 1eJIIM OCBOCHHS AUCIUIUTNHBL «DU3KKay» ClleyeT OTHECTH:

— (hopMUpOBaHKE HAYYHOTO MUPOBO33PEHHS H COBPEMEHHOTO (PM3UYECKOTO MBIIILICHHS;

— mnpuOOpeTeHHE NPAKTUYECKHX HAaBBIKOB, HEOOXOIMMBIX JUIi HW3y4CHHs ECTECTBEHHOHAYYHbIX,
o0enpopeCCHOHANTBHBIX U CHEITUATBHBIX JUCIUILINH.

K ocHOBHBIM 3a1a4aM OCBOCHUSI JUCIUILTHHBI «DU3UKa» CIETyeT OTHECTH:

— N3ydenune obmeil pusnku B 00bEME, COOTBETCTBYIONIEM KBATU(UKAIIUH CIICIIHAIIICTA

B pesynprare oOCBOGHHS JIUCHMIUIMHBI (MOIyJs) y oOydarommxcsi (GOpMHUPYIOTCS CIeIyroIue
KOMITETEHIIMH U JIOJDKHBI OBITh TOCTUTHYTHI CIEAYIOLINE pPe3yIbTaThl 00yueHus Kak 3Tan (OpMUPOBAHUS
COOTBETCTBYIOIIUX KOMITETEHIIUH:

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMbI.

Huctunnuna «®usuka» oTHocutcs kK 60aszoBoMy 1mukiay (bl) ocHoBHOU oOpasoBarenbHOU
nporpammsl (OII).

«®Dusznka» B3aMMOCBS3aHA JIOTUYECKH U  COJEP)KATEIbHO-METOIUYECKH CO  CIEAYIOIIMMHU
mucturmuHamu OI1

Mooyna «Mamemamuueckue u ecmecmeeHHO-HAYYHble OUCYUNTUHBLY!

Jluneitnas anredpa;

MaremaTuyecKui aHaJIN3.

B pe3yabTare ocBOeHUs
o0pa3oBaTe/ibHOI
Kon DOIDAMMEL IlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB
KOMIIETeHI[UU porp: 00yuYeHus Mo TUCHUIJINHE
00y4YaKO LU CS J0JIKEH
00Ja1aTh
OIlK-1 YMEHHUE UCITOJIb30BaTh 3HATH:
OCHOBHBIE 3aKOHBI [ ] OCHOBHBIC 3aKOHBI U ITOHATHUSA (1)I/I3I/IKI/I
©CTECTBCHHOHAYYHBIX  |® OCHOBHBIE (DH3UYECKHE METOIbI UCCIICIOBAHUS
IUCIAILIINH B yMeThb:
npodeccHOHaNbHOf ° OPUMEHATH (PU3NUECKUE 3HAHHS K PEIICHUIO
JeATEeIbHOCTH, IPUMEHSITh TPpAKTIHACCKIX 3alat
° UCIIOJIb30BaTh MaTeMAaTHYECKHI anmapar mpH
METO/Ibl MATEMATUYECKOTO
BbIBOJIE (PM3NIECKHUX 3aKOHOB
aHalv3a u
[ ] IIJIAaHUPOBATh U BBIINIOJIHATH yqe6Hoe
MOJIETIUPOBAHHS,
IKCTIEPUMEHTAIIBHOE M TEOPETUUECKOE UCCIICIOBAHNE
TEOPETUYECKOTO U (bU3MYECKUX ABICHUIN
AKCIEPUMEHTAIBHOTO BIIANETD:
HCCIIENOBAHNA ° CHUCTEMOU TEOPETHUYECKUX 3HAHUH 10 (PU3UKE
° METOJIOJIOTUEH 1 MeTOJaMU (PU3NIECKOro
IKCIIEPUMEHTA
[ J HaBbIKaMH PCHICHW KOHKPETHBIX 3a1a4 13




pas3HbIX o0nacTe (U3UKU HA YPOBHE,
COOTBETCTBYIOIIEM TPEOOBAHUAM

obmenpodeccuoHaTLHON MOATOTOBKY OaKagaBpa

3.00b6M AUCHMIIMHBI M BUABI Y4eOHOH padoThI

Bun yueOHoit padoThl Bcero yacos Cemectp
O0mas Tpy10eMKOCTh 144 (4 3.e.) 2
AyAUTOpPHBIE 3aHSATHS 72 72
(Bcero)
B ToM uncie
JIEKIIMH 18 18
IIpakTHyeckue 3aHATHUSA 18 18
JlaGopaTopHble 3aHATHS 36 36
CamocrosiTesibHAs 72 72
padora
KypcoBasi padora HET
KypcoBoii npoekt HeT
Bua npomexyTouHon 3ayer
aTTecTanun

20



21

IIpunoxenue 1 k
paboueili mporpamMme

MUHUCTEPCTBO HAVKU U BBICIIET'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIUNA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXKJEHUE BBICIIEI'O OBPA3OBAHIUA

«MOCKOBCKHUM NOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMI1 NOJUTEX)

Hamnpasnenue noarorosku: 22.03.01 MarepuanoBeneHrne U TEXHOJIOTHH MaTepHaIoB

OOII (mmpodus): [ {udpoBeie TEXHOIOTHH B MATEPUATOBEACHUN
dopma o0ydeHHs: OUHas

BI/I,I[ HpO(l)eCCI/IOHaJII)HOI‘/'I JACATCIIBHOCTH Hay‘lHO-I/ICCJ'Ie,HOBaTeJ'IBCKI/Iﬁ 1 TEXHOJIOTHYECKHI

«Pusuka»

Kadenpa

®OHJA OHUEHOYHBIX CPEJACTB
O IMCIHUII/IMHE «®u3uka»

Cocra: I. [Tacriopt ¢oH/Ia OIICHOYHBIX CPEICTB

II. Onucanuie OLICHOYHBIX CPEJICTB:
KOMILIEKTBI KOHTPOJIbHBIX padot (K/P)

1
2 ¢dona TectoBbIX Borpocos (T)

3. IIpUMEPHBIE BOIIPOCHI JUIsl 3aIlUTHI JabopaTtopHoit pabotsl (3JIP)
4

oOpa3zer ouneta 1t 3a4€Ta ¥ BOIIPOCHI TS TOJATOTOBKH K 3a4€Ty (3)

CocTaBuTteiu:

JHouenT kadenpsr «Pu3nkar»
K.(p-M.H

M.B. Kopsiuko

Mocksa, 2024 ron
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Tabmuma 1

MMACHOPT ®OHJAA OHEHOYHbBIX CPEACTB

DI'OC BO «»

B mpornecce 0cBOeHUs JAHHOM TUCHUIUIMHBI CTYACHT (POPMHUPYET M IEMOHCTPUPYET CIEAYIOUINe 0omenpodeccuoHaIbHbIe KOMIIETeH UM

TS peleHns IPaKTHYECKUX 3a71ad ’
[peaNn30BbIBATh UX ¢ ToMoIbio UT
BJIAAETh:

v HaBBIKAMH IIPAKTUYECKOTO
MPUMEHEHHUS 3aKOHOB (PU3UKH U
[peanu3anuu ux ¢ nomoiupsio UT.

KOMIIETEHLIMH IlepeyeHb KOMIIOHEHTOB Texuosorus (@opma CTeneHu ypoBHeil 0CBOCHUSI KOMIIETEeHIIM
MH- D®OPMYJINPOB- (popmMupoBa  OLEHOYHOI'O
JEKC KA HUS cpeacTBa**
KOMIICTCHIIU
171
CriocoGeH pemaTh 3HATh: UTeKITus, 3JIP,
OIIK-1  Bagauwm, otHOCsmecst K v (yHIOaMeHTalbHbIE 3aKOHBI IPUPOIBI HicaMocTosTenbH  [KP, HEYPOBEH P01y UCHHBIX 3HAHMH B X0/I€ TEKYILEro
npodecCHOHATBHON OCHOBHBIC (DU3MYECKHE 3aKOHBI B 00JIacTH [ast paboTa, 3 KOHTPOJISL M IIPOMEXKYTOUHOI aTTeCTALIH
e TeNEHOCTH, MEXaHUKH, TEPMOJANHAMHUKH, CEeMUHAPCKHE
PUMEHSIST METOIbI PIIEKTpUYECTBA M MarHETH3MA. BaHSTHS, Tl 0BRUE SR AROBS T scuats Ha MOCTABICHHbIC
MOJICTTHPOBAHHUSI, v/ OCHOBHBIC HATIPABJICHHUS U BBITIOJTHEHIE BonpOCE!
MaTeMaTH4eCKOro BO3MOXKHOCTH MCHOJIb30BaHUS ltabopaTopHBIX
AHaIH3a, nH(opMaLMOHHbIX TexHoaoruil (nanee UT)pabdor ¢
€CTECTBEHHOHAyYHbIE M |17 PeIeHus 3a/a4d (PU3NIECKOro MOMOILBIO
oOIIenHXKeHEPHBIE MPaKTUKyMa [ pOBBIX
SHAHUSI YMeThb: HHCTPYMEHTOB
4 OPUMEHSTH (PU3UIECKUE 3aKOHBI
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OIIK-4

CriocobeH mpoBOANTH
M3MepeHust 1
HaOIIOIeHUS B chepe
mpogeCCHOHATBHOM
e TeTbHOCTH,
oOpabaThIBaTh U
[pEeACTaBISITh
HKCTIEPUMEHTAIbHbIC
ITaHHbIC

BHATH:
v Pabory ¢ npubopamu, 060pyI0BaHUEM
M METOJMKAaMH IIPOBEACHHS U3MEPEHUIT 1
HaOmoaeHui B chepe npodeccnoHambHOMU
eI TeIbHOCTH.

YMeThb:

v’ [IpoBOMHUTH U3MEPEHHUS U HAOIIOICHUSL,
00pabaThIBaTh IKCIEPHUMEHTAIEHBIE
IMaHHBIE M IPEICTABIATH UX.

BJIA/IETH:

v MeToaukoii 06paboTKH Pe3yIbTaToOB
HAay4YHO HCCIICIOBATeNILCKOH AeSATEIbHOCTH,
paboTHI CO CTaHAAPTHBHIM 000PYIOBaHUEM,
MprbOpaMu 1 MaTepuanaMu

MTeKIs,
CaMOCTOSATEIbH
as paboTa,
CEeMUHapCKHe
BaHATHS,
BBITIOJTHEHHE
lmabopaTOpHBIX
[pabot ¢
[TOMOILBIO

I poBBIX
MHCTPYMEHTOB

3JIP,
KP,

BYR@RBEH 0Ty deHHBIX 3HAHHI B X0JI€ TEKYILETO
KOHTPOJISL ¥ IPOMEKYTOYHOM aTTeCTaIni

TloBEHE CRBELH MPIBROPrBcaTh Ha TOCTABICHHBIC

BOIIPOCHI




OIIMCAHUE OINEHOYHbBIX CPEICTB
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IIpunoxenue 2
K pabodeii mporpamMme

Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIUNHE «Puzuxka»

HaumenoBan
N e [IpencraBnenue
o
= OLICHOYHOTI'O CPEJCTBA
OC | onenounoro Kpatkas xapakTepucTrka OleHOYHOTO CpeACTBa 1 pea
B ®OC
CpeacTBa
Kountponbnas |Cpeactso MIPOBEPKHU MEHUH MIPUMEHSTh
P e POBEp Y p KoMIuiekT KOHTpOIbHBIX
1 paboTta MOJIyUeHHBIC  3HAHMS  JUIsl  pelleHus]  3aaa4y .
3aJlaHu} 10 BapHaHTaM
(K/P) OIPEAECIIEHHOTO THIIA IO TEME WM PA3IAETy
Cucrema CTaHJIaPTU3UPOBAHHBIX 3a/laHuH,
Tect [I03BOJIAIOIIAs  aBTOMATH3UPOBATh  IIPOLE .
2 H PO poneiypy @DOoHJ TECTOBBIX 3aJaHUIM
(T) M3MEpPEHUs]  YPOBHSA 3HAHUH W yMEHu#
00yJaroerocs.
CPR— CpencTtBo TMPOBEPKM YMEHHUM U HABBIKOB 10
Habonatopioj NCTOTB30BAHUIO naboparopHoro obopynoBanus u | I[IpumepHbie BOPOCHI
3 1:60TEI M3MEPUTENBHBIX puOopoB, o0paboTke JUIS 3alLUTHI
p(3JIP) SKCIIEPUMEHTANBHBIX JIAaHHBIX U HMX CPABHEHUIO C | J1abOpaTOPHBIX paboT
TEOPETHUYECKUMU pacueTaMu
CpencTBO MpoBeieHUs] MPOMEKYTOYHON aTTeCTAIlNH Bonpocs! s
A 3auer 10 Pe3y/bTaTaM BBINOJIHEHUS BCEX BUIOB YYEOHOM | yonroToBKH K 3auéry,
3) paboThl B TEYEHUH CEMecTpa C MPOCTaBICHUEM MPUMEPBI 3a9€THBIX

OLICHKH <«GauTCHO» HUJIN «HE 3a4TCHO»

OMIIETOB
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KommuiekT 3aaHuii 1)t KOHTPOJIbHOM padoThl

10 TUCHHIUIMHE (PU3nKa

@0]9]1/!61 mexKyuieco KOHmpOJisi, npoeepArouas CmenenHb OC60EHUA KOMnemerHyuu

OlIK-1, OIIK-4

Tema - Kunemamuka nocmynameiibH020 osudIceHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE IBUKCHHE TENA OIMCBIBAETCS CICAYIOIIMMHU 3aKOHAMU JIBU)KCHUS:

x(t)=13-97t + 26,5t y(t)=7,5—6t —17t>
X,y JaHbl B METpax, t — B ceKyHaax.
Omnpenenure B MoMeHT BpeMeHHu t=11 c: 1) koopauHATHl Tena; 2) MPOSKIIMA CKOPOCTH Tena; 3)

MPOCKIIMU YCKOpeHHUs; 4) KacaTeJbHOE YCKOpPEHHE; S5) HOpMajabHOE YCKOpeHHue; 6) paauyc
KPUBHU3HBI TPACKTOPHU

BAPHUAHT 2
KOHTPOJIBHAA PABOTA Nel: KHHEMATHKA
JIBymMEpHOE NBHUKEHUE TEJa ONHUCHIBACTCA CICAYIOUIMMU 3aKOHAMU JIBUKCHUS:

x(t)=1-143t +0,4t>" y(t)=23+17t + 0,5t
X,y laHbI B METpax, t — B ceKyHax.
Onpenenure B MOMEHT BpeMeHHu t=5 c¢: 1) koopAuHATHI Tela; 2) MPOEKIMU CKOPOCTH Tena; 3)
NPOCKIIMKM YCKOpEHUs; 4) KacaTelbHOE YCKOPEHHE; 5) HOpMalbHOE YCKOpeHHe; 6) paauyc
KPUBU3HBI TPACKTOPUU

BAPHUAHT 3
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIByMEpHOE NBHYKEHUE Teja ONKUCHIBACTCA CIEAYIOIUIUMU 3aKOHAMU JIBUKCHUS:

X(t)=25+0,1t+ 6,5t y(t)=75+66t 17>

X,y JaHbl B METpax, t — B CeKyHaax.

Ormpenenute B MOMEHT BpeMeHH t=34 C: 1) koopauHaThI Tena; 2) MPOSKIUH CKOPOCTH Tena; 3)
MPOEKIIMN yCKOpeHHUs; 4) KacaTeJbHOE YCKOPEHHE; S5) HOpMajdbHOE YCKOpeHHue; 6) paauyc
KPUBHU3HBI TPACKTOPUU

BAPUAHT 4
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIBymMEpHOE NBUKEHHE TEJa ONMUCHIBACTCA CIEAYIOIIUMHU 3aKOHAMU JIBUKCHUS:

x(t)=—23—9t+4,5t% y(t)= 75+ 63t + 34t°
X,y JaHbl B METpaX, { — B CEKyHaax.
Omnpenenure B MOMeHT BpeMeHH t=10 c: 1) koopauHaThl Tena; 2) NPOEKIUU CKOPOCTH Tena; 3)
MPOEKIIMN yCKOpeHHus; 4) KacaTeJIbHOE YCKOPEHHE; S5) HOpMajabHOE YCKOpeHHue; 6) pamuyc
KPUBU3HBI TPAEKTOPUHU
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Tema. [unamuka epawiamenvHo2o 08UNCEHUA

Bapuanr 1

MaxoBUK BpalaeTcs 1o 3aKOHY, BEIpaXKaeMOMY YpaBHEHUEM (p=A+Bt+Ct2, rae A=2pan, B=16
pan/c, C=-2pa):[/cz. MOMEHT HHepIHH MaxOBHKa paBeH SOk M2, HaifT MOMeHT cu,
NEHCTBYIOIIMX HAa MAaXOBUK (BpaIlaloIIMii MOMEHT) B MOMEHT BpeMeHu t=1c.

Bapuanr 2

CrutomHoM NuIMHAP Maccoil M=4 Kr KaTUTCs 0€3 CKOJIBKEHHS [0 TOPU30HTATbHON
nosepxHocTu. JInHelHas ckopocTh OcH LMWIMHApA paBHa 1 M/c. Onpeaenure NOIHYO
KMHETUYECKYIO SJHEPTUIO LIWJIMH]IPA.

Bapuant 3

Ha uununap, KOTOpblid MOXKET BPaIIaThCSl OKOJIO TOPU30HTAIIBHOM OCH, HAMOTaHa HUTh. K KOHILY
HUTH NMPUBSA3aH rPy3uk Maccoit M=0.1 Kr, KOTOpKI MOKET CBOOOAHO ommycKaThcs. Cunras
MOMEHT UHEPIUH InHIpa paBHbIM 0.02 Kr- M, ONPEACINTE YCKOPEHUE IPYy3UKa.

Bapuanr 4

JIBa mapuka maccamu m=10 T CKpeIUICHbl TOHKAM HEBECOMBIM CTEep)KHEM IHHOH |=20cMm.
Onpenenure MOMEHT MHEPLMU | CCTEMbl OTHOCUTENIBHO OCH, MEPIEHAUKYJISIPHON CTEPXKHIO U
IPOXOJAIIEH Yepe3 TOUKY CTEPXKHS, AesIIEH ero JJIMHY B OTHOUIEHUH 1:2.

CocraBuUTEND:

Jouent xadenpsr «Pu3nkar M.B. Kopsiuko
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Kadenpa ®uszuka
(I)OHI[ TECTOBBIX 3aI[aHI/II7i
M0 TUCIUIUINHE (hU3HKA
Dopma mekywe2o KOHmMpOJs, npogepsaowas cmenens oceoenusi komnemenyuu OIIK-1, OIIK-4

Paznen Paboma u ynepeus ¢ nocmynamenbHom 08UMHCEHUU

1. 3aganue
Temo maccoit 3 KT IBHKETCSI CO CKOPOCTBIO 4 M/C U yaapsieTcst aOCOTIOTHO HEYIPYTo O
HEIOABHKHOE TEJIO TAKOM ke Macchl. [Ipu yaape Bo BHYTPEHHIOIO YHEPTHIO MEPEIIO ...

A 12 Ix
0 9 JIx
03 Ik
0 62 JIx
015 dx
0 42 JIx

2. 3aganue
ITyns maccoii 10r nonana B GaJIMCTUUECKUA MassTHUK MAacCOW SKI U 3acCTpsijia B HEM.
OTKJIOHUBILUICS MasgiTHUK MOAHSIICS Ha BbIcOTy 10cM. CKOpOCTB IyNH B 3TOM ciaydae Obuia ...

701 m/c
0 2,5wm/c

T Swm/c

0 3,74 m/c
1 3,6 M/c

0 1,21 m/c

1. 3aganue
Ornpenenutb MTHOBEHHYIO MOIITHOCTb, Pa3BUBAEMYIO CHUIION I_:’ _ 21] (H), kotopas

JIEUCTBYET HA MATEPUAIBHYIO TOUKY, ABMKYIIYIOCS CO CKOPOCTBIO 8_ 1, 5{" + 2 _'jJ + 6 2|2J
- ’
(m/c).

742 Bt
J 0Bt
'] 36 Bt
J 17 Br
'] 72 Bt
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[ 8 Bt

3. 3apanne
Onpenenuts MrHOBEHHYIO MOIIIHOCTb, Pa3BUBAEMYIO CUIION |J_:’ —9 i‘} n 3|21 (H), xoTopas

JEICTBYET Ha MaTepHAIbHYIO TOUKY, JIBUKYIIYIOCS CO CKOPOCThIO ‘})) _11 5IP _4 jj (m/c).

-8 Bt

1 Br

- 6,93 Bt
0 Bt
-49 Bt
17 Bt

8 Bt

O O 0O o o o

4. 3aganue

JIBa rpy3a, Macchl KOTOPBIX OTHOCSTCS Kak 1:4, COeIMHEHBI CKATOM MPYKUHOU U JIeKaT Ha

TOPU30HTAIILHOM OBEPXHOCTH cToJa. [Ipu pacnipsMieHun npyKuHbI Ipy3 MEHbILIEH MAcChI
noJjiyyaeT KuHetnueckyro sHepruto 40 k. IloreHnuanbHas sHEprus C:kaTou NpyKUHbI IPU
3TOM ObLIa paBHa ...

A 50 Ix
0 12 Jx
1160 dx
0 10 Jx
020 dx
1400 dx

5. 3apanmue
Kapanpam anunoit 20 cM, mocTaBieHHbIN BEpTUKAIBHO, NTaJaeT Ha cTo. JIMHelHas CKOpoCTh
LIEHTpa Macc KapaHJallla B KOHLE [Ia/IcHUs PaBHA ...

A 1,21 m/c
[ 3,6 M/c
0 3,74 m/c
701 m/c
[ 2,5wM/c
0 Sw/c

6. 3ananue
KakoBo oTHOIIEHHE HAYaJIbHOM KUHETUUYECKOM SHEPTUU MaTepUaIbHON TOUKM K KOHEUHOH, €CIIN
€€ UMITYJIbC YBEJIMYuiICs B 3 pasa.



“0,11
10,25
0,21
0,93
2,25
1,08

7. 3aganune

BportienHOE TOPU30HTAILHO TETI0 Maccoii 1Kr co ckopocThio 20 M/c uepe3 3¢ ymano Ha 3eMITIO.
Kunerndeckas sHeprus Teina B MOMEHT yAapa O 3eMJII0 OYJET ... (COMPOTUBIICHUE BO3/yXa HE
YUUTBIBATh)

A 632 JIx
062 Ix

182 Ix
400 Tx
123 JIx
372 Ix

8. 3ananme

[Tyns maccoii 10r, neTsmas ropu30HTaIBHO co ckopocThio 200 M/c, onagaeT B JepeBsIHHBIN
OpyCOK Maccoii 5 Kr, IeKaliid Ha CTOJIE U YIEePKUBAEMBIH MPYKUHOH € )KeCTKOCThIo 2 KH/M .
IIpy:xuHa mpu 3TOM COKMETCA Ha A X , PABHBIN ... (TPEHUE HE yYUTHIBATH)

29,8 M
2,04 m

9. 3aganue

W3 npyXMHHOTO NMUCTOJIETA BBICTPEIWIIN ITyJIEN C MAaCCOM 5 T BEPTUKAIBHO BBEpX. /KecTKoCTh
npyxunsl nucronera 1,25 kH/m. [Ipyxuna Obuia cxxara Ha 8 cM. Ilocne BoicTpena mysst
MOJIHAJIACh HA BBICOTY ...

780 M
1 2- 10%m
7153 ™
[J03m
29,8 M

7 2,04 wm

29



10. 3aganue

Temo OpoIIeHO MO YIIIOM K TOPU30HTY CO CKOPOCThIO 15 M/c. Ecnu He yuuThIBaTh
COIIPOTHUBJICHUE BO3yXa IPH IMOJIETE, TO CKOPOCTh Tea Ha BbicoTe 10 M Oyzer ...
A 5wm/c

0 2,5wM/c

701 m/c
0 3,74 m/c
0 3,6 m/c
0 1,21 m/c

11. 3aganue
[Tonnas MmexaHnuveckasi SJHEPrust TBEPJIOTO TEJIa paBHA ...

] MpOM3BENECHUIO KUHETUYECKOW U NMMOTEHIMAIbHOM SHEPIUil TBEPIOIO Tea.

(] pa3HOCTH NMOTEHLHAIBHON U KUHETUYECKOW SHEPTUil TBEPAOTO TeNa.

4 cymme noTeHIMaIbHON M KHHETUYECKON SHEPTUid TBEPIOro TeJa.

] OTHOLICHHIO NOTEHIMAIBHON YHEPTUH K KHHETUYECKON YHEPTUU TBEPAOTO TeEA.
(] OTHOILECHHIO KNHETUYECKON YHEPTUH K OTCHIUAILHON YHEPTUU

"] paboTe cujIbl TPEHUS

12. 3aganue

[TonHyr0 MEXaHMYECKYIO SHEPTUIO MPOU3BOJIBHON MEXaHUYECKON CUCTEMBI IIPU OTCYTCTBUH
JUCCUIIATUBHBIX CHUJI, MO)KHO U3MEHUTD ...

"] paboTol BHEIIHUX U BHYTPEHHHX CHJI, IEHCTBYIOIINX HA TEJa CUCTEMBI.

{4 paboTO# TOJILKO BHEIITHUX CHUIJI, ICHCTBYIONIMX HA TEJIa CUCTEMBI.

] paboTol TOIBKO BHYTPEHHUX CHJI MEXaHUUECKOW CUCTEMBI.

[J M3MEHUTH HEIb34.

[ OXJI&KAEHUEM TEJ CUCTEMBI

] HarpeBaHUEM TeJ CUCTEMBI

13. 3aganne
Teno maccoit 2Kr ABMKETCS O AEMCTBUEM CUIIBI IPSIMOJIMHENHO COIIACHO YPABHEHHIO
X=4—-2t+ '[2 . MrHOBEHHast MOLIHOCTD, Pa3BUBAEMast CUIION Yepe3 2C TIpU 3TOM OYJIET ...

78 Bt
-4,9 Bt
-8Bt
36 Bt
2 Bt
17 Bt

Ny O B O

14. 3aganue
PaBHozelicTBYIONIAA TEIA IIPU €TI0 ABMKEHUHU 110 3aKOH , Pa3BUBAaET 3a
ACHCTBYION, pH ero 1 Y x=t+0,5t2°P

nHTepBaa BpeMeHH 0-2 ceKyHAbl CpeHIO MOIHOCTh 4 BT. Macca Tena B 3TOM ciydae paBHa

30



31

A4 xr
0] 2xkr
] 6kr
[ 8 kr
0 0,8 xr
(] 0,6 kr

15. 3ananue
MOIIHOCTh CHJIOBOM YCTAaHOBKH BO BpeMeHH u3MeHsieTces o 3akony: N(t)=kt (Bt) (k=50Bt/c).
OmnpenenuTs paboTy, MPOU3BEACHHYIO 3TOM YCTAaHOBKOM 3a Bpemst t=4c¢.

123 Ik
050 dx
160 Ix
0 20 Jx
400 Jix
1 10* ik

16. 3aganue
JBuratens copepiuaeT paboTy, kotopas onuceiaerca pynkuuein A = 4c0S 2t (Ax), rae t—

BpeMs B cekyH1ax. OnpenennTb MTHOBEHHYIO MOIIIHOCTb, Pa3BUBAEMYIO JBUTATEIIEM B MOMEHT
BpemeHu t=1,046 c.

7-6,93 Br
0 -4,9Br
0 -8Bt
[0 42 Bt
0 8 Br

0 17 Bt

17. 3apnanue
KameHnp OporiieH moa HEeKOTOPBIM YTIIOM K TOPU30HTY € HauanbHOU ckopocThio 20 m/c. Ecnu He
y‘-II/ITBIBaTB COHpOTI/IBJIeHI/Ie BOSI[yXﬁ, TO CKOpOCTI) KaMHA YMCHBIHI/IJ'IaCI) BABOC HA BBICOTC ...

1 2-10%m
A153m

0 80m

0 0,3m

0 29,8 m
0 2,04m

18. 3ananue

Masruauk maccoit 0,1 Kr, 3aKkpersieHHbI HA HEBECOMOM CTEpKHE JITMHOM 30 CM OTKJIOHUIIU OT
0

MOJIOXKEHUSI paBHOBecHs Ha yroi 60°. PaboTa, KoTopyro coBepImiia cuja TsSHKECTH paBHA ...

7-0,15 IIx



-6,5 JIx

1,62- 10 Jix
0 dx

-2,45- 107 ik
0,147 Jix

OO0Oo0oogood

19. 3aganue

I'py3 Maccoii 2 kr magaer ¢ BHICOTHI 10 M M TPOHHUKAET B MATKHUM TPYHT Ha TiIyouHy 10 cm.

Cpenusis cuiia CONPOTUBIICHUS TPYHTA JABHKEHUIO IPy3a paBHa ...

198 10°H
0 2,76 kH

1 3,96 kH
70,99 kH
] 5,05 xH
1 20,2 kH

20. 3aganue
PaboTa BHYTpEHHHX CHUJI MEXaHUYECKON CHCTEMBI paBHA:

'l BexTopHOIi cymMMe pabOT BCceX BHYTPEHHUX CUJI, JEHCTBYIOIUX HA TEJIa CUCTEMBI;
71 Apudmernyueckoir cymMme MOayJiel paboT BCceX BHYTPEHHHX CHIL.

vo

| IIpousBeneHuto paboOT BceX BHYTPEHHUX CHUIL.

7] paboTe BHEIIHUX CHII

'] cyMMe€ MOILIHOCTEH, Pa3BUBAEMbIX BHEIIHUMH CUJIAMH

21. 3apanue
Cuna, neficTByroIIas Ha MAaTEPUAIBbHYIO TOUKY, IOCTOSTHHA BO BPEMEHHU U MOXKET OBITh
MpeJICTaBIeHa KaK |}_.J . 2 i’ n 3|2J (H), mepemMeriieHrie TOUKH OMUCHIBAETCS BEKTOPOM

4 14
AP — 11 51 —4 [ (m). Onpenenuth paboTy CUIIBI HA TOM IEPEMEIIICHUH.

-8 JIx
0 15 Jx
00 Ik
0 12 Jx
042 JIx
020 Ix

22.3aganue

32
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Cuuna, neficTByroIIas Ha MaTepPUAIbHYIO TOUKY, [IOCTOSIHHA BO BPEMEHH U MOXKET OBIThH
IIpeacTaBJICHaA KaK P P M H , ICPEMCIICHUEC TOUYKH OIIMCHIBACTCSA BEKTOPOM
=61 +2]—3K

M 4
AP — 11 51 +4 [ (m). Onpenenuth paboTy CHIIBI HA TOM MEPEMEIICHHH.

039 Ix
- 13,8 dx
17 Ix
00 Ix
12 Ik
6 Ix

23. 3aganue

Cuua, IefcTByIOIIas HA MaTEPUATIbHYIO TOUKY, MEHSIETCSI C U3MEHCHUEM KOOPIUHAT TOYKH 110

3aKOHY IJ_:} (X y)_ yIV Xj} (H), nepemeriienrie TOUKH M3 Havaaa KOOPAUHAT OMUCHIBACTCS
V)=— _

BEKTOPOM APZ ZIV . BT (M). Onpenenuth pabOTy CHIIBI HA ’TOM MEPEMEIICHHH.

0 -8 Jbx
015 dx
U -5 Ix
&6 IIx
0 3 JIx
09 JIx

24. 3apnanue

Omnpenenuts paboTy CUIIBI TSXKECTH, IEHCTBYIOIIEH Ha caMoJIeT Maccoil 1,5 TOHHBI, IpH ero
MObEME, €CIIM MHBEPCUOHHBIN ciief pazMepoM 60 M OPHEHTHUPOBAH 11O OTHOIIEHHUIO K
noBepxHocTH 3emun noj yriaom 30°.

a-45- 10° Ix
0 -6,3- 10% Ik
0 10° ik

0 3- 10° ik
739 10° JIx
7 33,6- 10° Jix

25. 3aganue

Teno, maccoit M=1 Kr, HEMMOABMKHO JIeXkKaBIIIee Ha 3eMIIe, ObLIIO TTOHATO Ha BICOTY h=5 M ¢
MIOMOIIIBIO0 PE3MHOBOTO XKTyTa, KECTKOCTh KoToporo paBHa K=800H/M. Ha 310i1 BicOTE TE110
HUMEJI0 CKOPOCTh v=8 M/C, a )KTYT, B HadaJie moabéMa CBOOO HBIN, OBLT pacTsHyT Ha 0,5 M. Ha
CKOJIbKO U3MEHHJIACh MeXaHW4ecKas SHeprus tena?
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400 JTx
- 300 dx
123 JIx
- 8 Ix
372 JIx
7182 [Tk

O O o o O

26. 3ananue

PaGora Bcex cui, NEHCTBYIOIIMX Ha TeJla CUCTEMBI, IPU MEPEX0/ie U3 MEPBOr0 MEXaHUUECKOTO
COCTOSIHUS BO BTOpOE oKa3zanach paBHoi 123 J[x. [Ipu 3TOM paboTa moTeHIIMATBHBIX CHIT ObLIa
paBHa 300 JIx, a paboTa JUCCUTIATUBHBIX CHJI OKa3ayiach paBHoH -13,8 /. Ha ckonbko
M3MEHUJIACh KUHETUYECKAasl SHEPTUS CUCTEMBbI?

A 123 JIx

1 632 JIx

182 JIx

372 JIx

- 13,8 Ix

- 300 Ix

O O O o

27. 3aganue

MeXElHI/I‘IGCKaFI CUCTEMA HAXOAUTCS BO BJIACTHU CTaHI/IOHapHI)IX CHJIOBBIX HOJ’Ief/'I. Pa60Ta BCEX
CHWJI, ICMCTBYIOLINX Ha Tella CUCTEMBI, P MEePEeX0/ie U3 MEPBOr0 MEXaHUYECKOTO COCTOSIHUS BO
BTOpOE oKkazanach paBHoi 81 J[x. [Ipu aTom paboTa noreHnmanbHbIX cuit Obu1a paBHa 300 [k, a
paboTa HEeMOTeHIIMANBHBIX CHII OKa3anach paBHoi 42 JIxk. Ha ckonbko n3MeHuIach
MEXaHHNUYCCKas1 BHCpFI/ISI CI/ICTCMBI?

0 -300 JIx

[ 632 JIx

A 42 Ix

0 182 JIx

0372 Ix

0 81 JIx

28. 3ananue

Ha iyt S=12m cuita, aeiicTBytomast Ha Teno, paBHOMEPHO Bo3pacrtaet ¢ 16 H 1o 46 H. Pabora
CHUJIBI IIPU 3TOM paBHA ...

A 372 Ix

(1632 Ix

1182 dx
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0123 Ik
62 JIx
050 dx

29. 3ananue
I'Bo316 Maccoit 75T 3a0uBaroT B cTeHy MosioTkoM ¢ Maccol 1kr. KII[] ynapa MoioTka B 3TOM
CJIy4ae paBeH ...

10,21
0,93
10,25
10,11
11,08
12,25

30. 3aganue

Omnpenenuth paboOTy TPAaBUTAIMOHHON CHIIBI, IEHCTBYIOMIEH CO CTOPOHBI 3eMIIH Ha CIyTHUK,
KOTOPBI IBUKETCS 110 KPYTOBOil opOuTe, 32 OJJMH 000poT 1Mo opOuTe paauyca 8- 10° kM KM.
I'paBUTALMOHHAs [OCTOsHHAs G=6,67- 10 M3/(Kr- cz), Macca 3emn 6- 10% kr, paanyc
3emmn 6,4- 10° km. Macca CIyTHHKA 10° kr.

39- 10° JIx
33,6- 10° JIx

31. 3apanne

Ornpenenuth pabOTy TPaBUTAIIMOHHON CHUJIBI, JCHCTBOBABIIEH CO CTOPOHBI 3eMJIM HA CITYyTHUK,
KOTOPBII MPH CTapTe ¢ MOBEPXHOCTU 3eMIIM yAAJIWICS OT He€ OECKOHEUHO JIAJIEKO.
['paBuTanmonnas nocrossaaas G=6,67- 10™ M3/(KF' cz), Macca 3emn 6- 10% kr, paaunyc
3emmn 6,4+ 10° km. Macca CIIyTHHKA 10° kr.

0 -4,5- 10° JIx

1 75,2 10° Ik

0 3- 10° Ix

1 -2,45- 10 JIx
7-6,3- 10™ ik
7 -300 JIx

32. 3aganue
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. . . 0
IIpu noxseme rpy3a maccor 100Kr 110 HAKJIOHHOM IJIOCKOCTH JUIMHOU 2M ¢ yriioM o=30" u npu

2 . .
koadpunmente Tpeus p=0,1 ¢ yckopenuem a=1m/c” paboTa, coBepiiaemasi BHEIIHEH CHIION,
paBHa ...

71,35 10° Jix
[ 4,72 10° JIx
1 14,8 10° JIx
] 75,2 10° Ik
] 33,6- 10° Ik
1 39- 10° I

33. 3aganue

JIBe pyKMHBI OJMHAKOBOM JJIHHBI, UMEIOIINeE kecTKoCTh K1=9.8 H/cm u k,=19.6H/cm,
COOTBETCTBEHHO, 3aKPEIJICHBI MMapauiebHO APYT Apyry. [Ipyxunsl pacTsiHyau Ha 1cMm BHENTHEN
CWJIOH, paboTa 3TOM CHUJIBI B JAHHOM CIIy4ae paBHA ...

O 15 Jx
70,147 JIx
0 -0,15 JIx
[ -2,42- 102 JIx
03 Ik

0 17 Jx

34. 3ananue
. 2
[Tpu cTpouTenbCcTBE KOJOHHBI BEICOTOM 20 M ¥ € TUIOIIAABIO MOIEPeYHOro ceueHus 1,5 M~ u3
3 3
MaTepuaia IIoTHOCThIO 2,6+ 10 kr/M” OblIa coBepIeHa padorTa...

1 64- 10° Ik
0 4,72- 10° Ik
0 14,8 10° JIx
739- 10° Jix
0 75,2 10° Jix
1 33,6- 10° Ik

35. 3apanue

o 2
Teno maccoit 200 r cBOOOIHO TAZaCT BEPTUKAIBLHO BHU3 ¢ yecKoperueMm 920 cm/c”. Pabora
CpeIHel CUIIbI COMPOTUBICHUS BO3/IyXa 3a 5 CEKYyH]I IOJIeTa paBHa ...

-2,45- 107 ik
-0,15 JIx

-5 JIx

-8 JIx

-6,5 JIx
7-13,8 Ix

0 O O 0 O O

36. 3aganue
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Teno maccoit 100 r 6porieHo BepTHKaIbHO BHU3 € BHICOTHI 20 M ¢ HauaJIbHOM cKOpocThio 10
M/c. OHO ymasno Ha 3eMiTto co CKopocThio 20 M/c. PaboTa cuitbl COTTPOTHRIICHHS BO3yXa PaBHA

é-S Jx

N
N
tJ
tJ
tJ

-13,8 JIx
-2,45- 107 ik
-0,15 dx

-8 Ix

-6,5 JIx

37.3apanue
PaBHOneliCTBYIOIIAS TEa IPH €T0 ABHKCHUH TI0 3aKOHY x(t):t +0,5t2, cosepiaer pabory 32

Jx 3a 2 cekynabl. Macca Tena B 3TOM cllydae paBHa ...

[l 4 kr
[l 2 kr

O

6 Kr

A 8 kr

J
J

0.8 xr
0,6 xr

CocraBuUTEND:

Jlouent kadenpsr «dusuka» M.B. Kopsiuko
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Kadenpa ®uszuka

HpnMeprle BOIIPOCHI /IJIfl 3aIIIUTDbI JIﬂﬁOpaTOprIX pa60T
M0 TUCIUIUINHE (hU3HKA

Dopma mexkyujeco KOHmpoJis, NPoeePAIOUas CMeneHb 0C80EeHUs KOMNemeHYuu
OIIK-1, OIIK-4
Pasnen @uzuueckue uzmepenus u ux nozpewtnocmu
JlaGopaTopHas padora «OnpeneseHue NJIOTHOCTH TeJIa»

1. Yro Takoe abCONMOTHAS MOTPEIIHOCTh MPSAMbIX U3MEPEHUIT?

2. MO’KHO JIM TOYHO BBIYMCIUTH A0COJIIOTHYIO IIOIPELIHOCTD IIPSIMBIX U3MEPEHUI?

3. SBnsiercst 11 npubOpHasi MOrPEeUIHOCTh CUCTEMATUYECKOM?

4. MoskeT 1 NposSBUTHCS CaydaiiHasi IOrPEIHOCTh B OJJHOM U3MEpPEHUN?

S. UTO NpUHATO CUUTATh PE3YJIbTaTOM CEPUH MOBTOPSIOIINXCS U3MEPEHUIN?

6. OT Kakol H3 MOTrPEeHIHOCTEH MPAMBIX HU3MEPEHH: MNPUOOPHOHM, ciaydailHOW WM
CHUCTEMAaTUYECKON MOXKHO «OYUCTUTHY PE3yJIbTAT U3MEPECHUI?

7. Kakoli mpubop HYKHO HCHOJB30BaTh, WU3MEpsAs OAHY M Ty >K€ BEIUYHHY, YTOOBI
IPOSIBUJIACH ClTyyaliHasi HOTPELIHOCTb: TOHKUHN WU TpyObIit?

8. YTo Takoe KOCBEHHOE U3MEpPEHHE?

9. Jlan map Maccoil M, U3MEPEHHO! C MOTPeIHOCTbI0 AM, U panuycoM R, U3MEpEHHBIM C

norpemrHocThio AR. Boipasuts yepes Benuuunsl M, AmM, R u AR abcontoTHyro norpeurHocts Ap
IUIOTHOCTU MaTepuaa, U3 KOTOpOro ClelaH Lap.

Paspenst Kunemamuka u ounamuka nocmynameibHo20 O6UHCEHUS
JladoparopHnasi padora «/3yuyeHue MaTeMaTHYECKOTO MasTHUKA

Kakwue xonebanns Ha3bIBAIOT COOCTBEHHBIMU ?

Kakne kone0anust Ha3bIBAIOT FapMOHI/I‘leCKI/IMI/I?

3anuiuTe ypaBHEHHE rapMOHUYECKOTro KoieOaHus?

YT0 Ha3BIBAIOT nepuoaomM KoJe0annii MagTHHAKA?

UTo Ha3BIBAIOT YaCTOTOM KOJIeOaHW MasiTHUKA?

Uro Takoe (asza xonebaHMs U YTO NOKa3bIBaeT HavallbHas (ha3a KojaeOaHui?

OT KaKUX BEIUYHH U KaK 3aBHCUT nepnon KoJe0aHnii MaTEMAaTHYECKOTrO MasiTHUKA?
8. Kak onpenensercs aOcoyitoTHast 1 OTHOCUTENbHAs MOTPELIHOCTH U3MEPEHUS g B JTaHHOU
pabote?

Paspen Jlunamuxa spawiamenvrozo osuxcenus

JladoparopHnasi padora «/3yueHue o00pOTHOTO MassTHUKA

Nooh~wnE

1. Yro Ttakoe puznyeckuii MassTHUK?

2. Uem pusmveckuii MasITHUK OTJIMYAETCS OT MAaTEMaTU4eCKOro?

3. Yro Takoe MpHUBEACHHAS AJUHA, EHTP KauaHUH (PU3NYECKOro MasTHUKA?

4, Kaxkune konebaHust Ha3pIBAIOTCS TAPMOHUIECCKUMHU?

5. Uto Ha3bIBaeTCS aMIUTUTYIOH, (a30ii, 4aCTOTOM, MUKINIECKONU YaCTOTOMU, IEPHUOIOM
Kosie0aHuit?

6. BriBecTu ypaBHeHue konebaHuil pU3MUECKOro MasiTHUKA

7. Brisectu popmyny st neproa koynedaHuil puanueckoro MasiTHUKa

8. Kak sxcniepuMeHTalIbHO B JaHHOM paboTe onpenensiercs NpuBeAeHHas JUIMHA

¢du3nuecKoro MasiTHUKa?
JlaGopaTopHasi padora «/3ydyeHre MOMEHTA NHEPLIUU TEIIA
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1. JlaTh onpeneneHrne MOMEHTA CUITHI.

2. Kax cBs3aHbI MEX 1y COO0H MOMEHT UMITYJIbCAa CHCTEMEBI B JTa0OpPaTOPHOM CUCTEME
OTCU€Ta U B CUCTEME OTCUETA «IIEHTP MACC CUCTEMBD»

3. Hanucath OCHOBHOE ypaBHEHHE JMHAMUKHU BPAIIATEIILHOTO JIBUKCHUS.

4, Cdopmynuposats Teopemy llITeitHepa

5. BriBecTu BeIpa)KeHHE MOMEHTA WHEPIIMH OJHOPOHOTO JUCKA OTHOCHTEIHHO OCH,
NPOXOJAIICH Yepe3 ero NEHTP MEPICHIUKYISPHO €ro TIOCKOCTH

6. JlaTh BRIpaskeHUE dJIEMEHTAPHON padOThHI BO BpaIlaTEIbHOM JABHKCHUN

7. JlaTh BeIpakeHUE KMHETUYECKOHW SHEPTHH a0COIOTHO TBEPIOTO TEIa, BPAIAIOIIETOCs

OTHOCHUTEJIbHO 3aKPEILUIEHHOM OCH.

CocraBuUTEND:

Jouent kadenpsl «Duznkay M.B. Kopsiuko
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Kadenpa ®uszuka
MarepuaJjbl K 3a4€Ty
no gucuuruiiHe dusuka

Dopma npomedscymouHou ammecmayuu, NPoepswas Cmenenb 0C80eHUs
xomnemenyuu OIIK-1, OIIK-4

Oopa3selr onJiera ajs 3a46Ta

MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKON OEJNEPALINI
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHHWE BBICIIET'O
OBPA30BAHIA
«MOCKOBCKHUI NOJJUTEXHUYECKNUI YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

dakynbreT 6a30BBIX KOMIIETEHIHH, Kadenpa «Duznkay
Huctunnuna «duzukay
OOpazoBarenbHast IpOrpamMMa « »

Kypc 1, cemectp 2
3auém no pazoeny «Mexanuka u MoneKyIApHasa huzuxay
BUJIET Ne 1

1. [TepBoe HA4aIO0 TEPMOTUHAMUKHN U H3OMPOIIECCHI.
2. Aganorus MCKAY NMOCTYNAaTCIbHBIM U BPpAIllaTCIbHBIM JIBUKCHUSIMUA
3. B nmoake maccoit 240 xr cTout 4yenoBek maccoit 60 kr. JIogka mibIBET CO CKOPOCTHIO 2 M/C.

YenoBek MpLITACT € JIOAKH CO CKOPOCTBIO 4 M/C OTHOCHUTEIIBHO JIOAKHU B CTOPOHY
MMPOTHUBOIMOJOXHYIO JIBUKCHHIO JIOAKH. Haiitu CKOPOCTD JIOJAKH ITOCJIC IMPBI’)KKA YCJIOBCKA.

YTBepxkIeHo Ha 3aceqaHun Kadenpsl «Dusuka»

04.05.2023 r., npotokoia Ne.9

3aB. kadenpoit / /
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Bonpoce! AJ1s1 NOATOTOBKY K 3a4éTy 1o pasaeny «MexaHuKa

ITonoxkeHue u ero OTHOCUTEIBHOCTD.

Tpaexropus. Conpukacaromascs OKpyXHOCTb. LIeHTp u pagnyc KpUBHU3HBI TPACKTOPUHU
CKopocTb JBUKEHUS U €€ OTHOCUTEIBHOCTb.

VYckopenue. KacarenbHOe 1 HOPMaIIBHOE YCKOPEHHS.

JexaproBa cucteMa KOOpIUHAT.

KunemaTuueckue 3aKOHBI IBUIKEHUS

[TocTymarensHoe ABMXeHUE aObcomoTHO TBEpAOro Tena (ATT).
[Tonsitre cuibl. AGCOIIOTHOCTh CHITBI B KJIIACCUYECKON MEXAaHHKE.
[ToHsATHA paBHOAECHCTBYIOIIEH U COCTOSIHUSA MTOKOSI.

ITepBbiii 3akoH HetoToHa. MIHEpUMaibHBIE CUCTEMBI OTCUETA.
Bropoii 3akoH HeroToHa 1 3aKk0H BceMUpHOro TAroTeHUs.

MItynbC ¥ 3aKOH €ro U3MEHEHHS.

Tperunii 3akoH Hpr0TOHA U COXpaHEHHE UMITYJIbCA 3aMKHYTON CUCTEMBI.
VY napsl u pa3pbIBbIL.

[ToHsiTHE CUITOBOTO MOJIA

DnemeHTapHas paboTa U paboTa Ha KOHEYHOM IMEePEMEILICHUU.
MOIIHOCTE.

Kunernueckast sHEprus U 3aKOH € N3MEHECHHUS.

[loTeHumanbHble CUIIOBBIE MOJIS U NOTEHIMAIbHAS SHEPTHUSL.
MexaHuueckas SHEprUs U 3aKOH €€ U3MEHEHUS.

KoHcepBaTuBHbBIE CUCTEMBI.

DeMEHTapHBINA yroJl IOBOPOTA U YIJIOBasi CKOPOCTh

CBsi3b MEX]1y YIJIOBOU U JTUHEHHON CKOPOCTSMH.

VYrioBoe ycKOpeHHe.

KacarenbHoe 1 HOpMalIbHOE YCKOPEHHUS BO BPALATEIbHOM JIBUKEHUU
Bpamarensnoe asuxenne ATT.

MoOMEHT UMITYJIbCa © MOMEHT CHUJIBI

3aKOH U3MEHEHHUS] MOMEHTa UMITYJIbCa.

MoMeHT uMIyJibca U yIrioBas CKOPOCTb. MOMEHT MHEPLUU.
OcHOBHOE ypaBHEHUE IMHAMUKH BpamareabHoro asumxeHuss ATT
OceBble MOMEHTBI HHEPLIUHA HEKOTOPBIX TEI

Teopema IlTeitnepa

Pabota u kuHeTHYecKast SHEPTUs BO BpallaTeIbHOM JIBUKEHUU
AHAaNOrus MeX1y NOCTYIATEIbHBIM U BPAILlATEIbHbBIM JIBHKECHUSIMU.
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Bonpocsl 1J1 MOATOTOBKH K 3a4eTy mo pasaenay «MojiekyasipHass Gpu3nKa»

WneanbHelii ra3. YpaBHEHHE COCTOSIHUS UICAIBHOTO rasa.

JlaBiieHHE NACANBHOrO ra3a Ha OCHOBE MOJIEKYJIIPHO-KMHETHYECKOM TEOPHUH.
MoueKynsipHO-KUHETHUECKOE TOJIKOBaHUE a0COIIOTHONW TEMIIEPATYPHI.

Yucno crenenei cB0OO bl MOJIEKYJ. 3aKOH PAaBHOMEPHOI'O paclpeeeHns YHEPTUH 110
CTETICHSIM CBOOOIBI MOJICKYI.

5 3akoH MakcBeiuia Uil pacpeesIeHUs MOJIEKYJ HIICAIBHOTO T'a3a 110 CKOPOCTSIM.

6 3axoH bonbimana uist pacnpeziesieHus: 4acTULl BO BHEILIHEM IOTEHIMAIBHOM I10JI€.

1. IlepBoe Ha4aI0 TEPMOJUHAMHUKH.
8

9

RN -

Knaccuueckas MOJICKYJIIPHO-KUHCTHYCCKAA TCOPUS TEIMIOEMKOCTHU HJIcalbHbIX T'a30B.
HCpBOG Ha4aJlo TCPMOJAUHAMHUKHU U U30ITPOLCCCHI.

10. [TepBoe HauanO TEPMOAMHAMUKY U alnadaTUYECKUN TpoIecC.

11. SIBnenus nepeHoca B TEpPMOJUHAMUYECKH HEPABHOBECHBIX cUCTeMaX. ONBITHBIE 3aKOHbI
nuddy3un, TETUIOMPOBOTHOCTH M BHYTPEHHETO TPEHUS (BSI3KOCTH).

12. OOpaTtumble 1 HEOOpAaTUMBIE MpoLiecChl. DHTpoNHUs. BTopoll 3aK0oH TEpMOJANHAMUKH.

13. Temnosbie aeurarenu. Lukia Kapuo u ero KII{ ayist maeansHoro rasa.

14. DHTpomnus U BeposTHOCTh. Popmyna bonsiimana.



