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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Heabro ocBoeHuss ydeOHON aucuUIIMHBL «Pu3nkay sBisgercs (QOpMHUpPOBaHUE Y
CTYZICHTOB TEOPETHUYECKUX 3HAHUH U MPAKTUYECKUX HABBIKOB B 00JaCTH (PM3UUECKUX MTPOILIECCOB
U SIBIICHUH, JIEXKAIIUX B OCHOBE TEXHOJOIMYECKHX CHUCTEM M IPOU3BOACTBEHHBIX IIPOLIECCOB,
HEOOXOIUMBIX JJISl pELIEHHS] MHKEHEPHBIX 3a/1a4 U OCBOCHHUS CHELUAJIbHBIX JUCLIUILINH.

3aga4yu AUCHHMILIMHBI:

1. OcBoeHHEe OCHOBHBIX 3AKOHOB M TeOPUil (PU3UKH.

- I3yunth QpyHnaMeHTanbHble (PU3UYECKHE TOHATHS U 3aKOHBI (MEXaHUKH, MOJICKYJISIPHOM
Gu3uKN, TEPMOJMHAMUKHU, OHIICKTPOAMHAMHUKH, KBAaHTOBOW U sAAEpHOW (PU3MKHM), KOTOpHIE
HEOO0XOAUMBI Ul MOHUMaHMsI MPUPOJIbl (PU3MUECKUX SBICHUN U MPOLIECCOB, IPOUCXOIAIINX B
TEXHUUYECKUX cuUcTemMax u MaTepuaiax.
2. @opMupoBaHUE HABBIKOB IPUMEHEHUA (PU3HYECKUX MO/IeeH.

- Hayuntbes ucnonb3oBaTh (pU3MYECKHEe MOJETH U METOIBI JJIsi ONMCAHUs, aHAIW3a U
IPOTHO3a MOBEIEHUS (PU3MYECKHX CHCTEM, BO3ZHHMKAIOIIMX B MH)KEHEPHOW NpaKTHKE, a TaKkKe
pelIeHus 3a4a4 MeXIUCIUITIMHAPHOTO XapaKTepa.

3. PazBuTHE 3KCIIEPMMEHTAJIbHBIX YMEHHH.

- OBiageTp METOJAaMH MPOBEACHUS (PU3MUECKUX IKCIEPUMEHTOB, BKIIOYas 00pabOTKY
JKCIIEPUMEHTAIBHBIX JaHHBIX, OLEHKY IOTPEIIHOCTEN, aHAJIN3 PE3YyJIbTaTOB U MHTEPIPETALUIO
¢u3nyeCKUX 3aKOHOMEPHOCTEH, YTO SIBJISETCS OCHOBOM HMHYKEHEPHOTO MOAXOAAa K PEIICHHUIO
po0JeM.

4. ®opMupOBaHHE MH/KEHEPHOT0 MbIIJICHUS.

- Pa3BuBaTh aHanuTHYECKHE U TBOPUECKHUE CLIOCOOHOCTH CTYAEHTOB, (DOPMUPYS HAYUHOE
U MH)KCHEPHOE MBIIIICHHE Yepe3 pelIeHue 3a/1a4, TpeOYIONUX HHTETpaluy 3HaHUH U3 GU3UKH U
JPYTHX €CTECTBEHHO-HAYYHbBIX U NHKCHEPHBIX AUCLHUIIIMH.

5. IloaroToBKa K MCNOJIb30BaHNI0 GU3NKHU B NPO(eCCHOHAIBHOM 1eTeJIbHOCTH.

- [IpumenaATh pu3nueckue 3aKOHbI U METO/BI JJIS aHAJIN3a U ONTUMHU3ALUN HHKEHEPHBIX
pELIeHUH, a TaKKe JJIs1 IPOEKTUPOBAHUS, SKCIUTyaTallUd U MOJIEPHU3ALMN TEXHUYECKUX CUCTEM
Y IIPOLIECCOB.

6. PazBuTne KoMnereHuuii padoThl ¢ HH(poOpManeid 1 KOMMYHMKAILIUH.

- YMeThb HCHOJb30BaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOTHUM JJs IOUCKA,
aHaJIM3a W BU3yalIu3alMM (U3NYECKUX [aHHBIX, a TaKKe A TPaMOTHOTO IpEACTaBICHUS
pE3yJIBTaTOB UCCIIEI0OBaHU I B MUCbMEHHON " YCTHOHN dopme.
OTH 1IeTH U 3a/1a4¥ TOMOT'YT ¢(hOpMHUPOBATh y CTYJEHTOB KOMIJIEKCHOE TOHUMAaHUE poJiu (pU3UKU
B MX MNpOo(hecCHOHAIBHONW AEATENIBHOCTH U 3aJI0KUTh OCHOBY JJISi JTAJIbHEHIEro OCBOEHUS
CHeHaIM3UPOBAHHBIX TUCIUIUIMH U MPAKTUYECKON pabOTHlI.

[TnanupyemMbIMH pe3ysnbTaTaMyd 00Y4eHUs M0 AUCHUILUTUHE (MOAYIIIO), SBISIOTCS 3HAHUS,
yMeHHMsI, HaBbIKU. [lepeueHp MiaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUILUIMHE (MOIYIIIO),
COOTHECEHHBIX C IJIAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa3oBaTeNbHONW MPOTrPaMMBI,
npejcTanieH B Tabnuue 1.

Tabmuua 1 — Komnerenuu, popMupyeMble B pe3ysibTaTe U3Y4EeHUs AUCHUIUIUHBI (MOTYJIs)

Pe3ynbTaThl 00y4EHUS 10 TUCIUTUTHHE
Konm Komu
Hazsanue OITOIT hopmynupoBka X
BO, (GopmynHpoBKa HWHJUKaTOpa o4
COKpaIIeHHOC KOMIETEHIINN JOCTHIXKCHUA pPEIYIIb (I)OpMyHI/IpOBKa pe3yibpTara
KOMIICTCHIIHU
TaTa
23.03.03 OIIK-1 : Cnocoben OIIK-1.1k : P/l 3HaHHE | OCHOBHBIX 3aKOHOB,
«JKCIUTyaTanus | MPUMEHSTh [pumensier TEOPUIA U PUHIIATIOB
TPaHCIOPTHO- €CTECTBCHHOHAYYHBIC | €CTCCTBCHHOHAYYHEIC KJIACCHYECKOH U
TEXHOJIOTHYECKUX | W OOICHHKCHEPHBIC | 3HAHUS Kak COBpPEMCHHOW (hU3UKU
MAIlH " 3HAHUsI, MCTOJBI COBOKYITHOCTh (MexaHHKH,




KOMIUTEKCOB
(b-OM)

MaTeMaTH4ecKOro
aHAIN3a U
MOJCIIMPOBAHUS B
npodeccCnoHaNBHOMI
JeATEeIbHOCTH

[TO3HAHUS
00BEKTHUBHBIX
3aKOHOB MPUPOJIBI U
COZIEHCTBYET UX
MPaKTHYECKOMY
HCIIOIB30BAHUIO IS
petieHus
po¢heCCHOHATBHBIX
3ama4

MOJIEKYJISIPHOU
busukwy,
TEePMOJANHAMHUKH,
ANIEKTPOAUHAMHUKH,
KBaHTOBOI (pr3uKm),
KOTOPBIE OTIMCHIBAIOT
NPUPOJTHEIE SIBJICHUS U
MPOLIECCHI B
WH)KEHEPHBIX
crcTeMax.

P2

YMmeHue

HCII0Jb30BaTh
(dusndeckre MOACTH U
MaTEeMaTHYECKHE
METOIBI U1 aHaJIn3a U
peIIeHNs TPHUKIIaTHBIX
3a/1a4 B MHKEHEPHOH
MIPaKTHKE, a TakKe IS
OTIMCaHMSA, pacdeTa u
TIPOTHO3a ITOBEICHIS
(U3UIECKUX CUCTEM.

PI3

Hasrix

IUTAaHUPOBAHHUS
MPOBEJCHUS
bu3nyecKknx
9KCIIEPUMEHTOB,
00paboTKU U aHAIH32
IKCTIEPUMEHTAITLHBIX
JIAaHHBIX, OLICHKH
MOTPEIHOCTEN, a
TaKKe TPEICTABICHUS
W MHTEPIIpETannsl
pE3yJIbTATOB B BUJE
OTYETOB M IrpauKoB.

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3adadd BOCIIMTAHUA TapMOHUYHO

Pa3BHUTOM, MATPUOTUYHONW M COIMAIBLHO OTBETCTBEHHOM JUYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABIICHHBIC
B TaOnuie 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

®opMuUpoOBaHUE IEHHOCTei

BocnurareabHble 3a1a41 ]_[e.ﬂem)le OPUEHTUPLI

2 MecTo aucuuniauHbl (MoayJsi) B ctpykrype OITOIT

OTHeceHMe NUCHUIUIMHBI K oO0s3arenpbHO uactu brmoka 1 Jlucuumnuasl (MOIynn)
ydueOHOro TmiaHa ompezaensercs crnenudukoir n muccueir BBI'Y, a Takke 0coOeHHOCTSIMU
B3anmojeiicTeusi BBI'Y ¢ pbelHKOM Tpyaa U perioHanbHBIMU TPEOOBAHUSIMHE, BBIPAKEHHBIMH B
pe3ynbpTaTax 00pa3oBaHUs U KOMITCTCHITHIX.

BxonHbiME TpeOOBaHUSIMU, HEOOXOIWMBIMH JUISI OCBOCHHUS JUCUUIUIMHBI, SBISETCS
HaJIU4he y OOyYaroIIMXCsl KOMIIETCHIIMH, CPOPMHUPOBAHHBIX Ha TMPEABIAYIIEM YPOBHE
o0Opa3oBaHusl.



3. O0beM AUCHUNJIMHBI (MOAYJIs)

OOveM jauciUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJHYECTBa
aKaJEeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

C Tpyno- O0beM KOHTaKTHOH paboThI (4ac)
emMecTp | emkocTh
(0ODO)
Hassanue OITOIT (I)60 P Mz_i Yactp WA AVIHTOPHAS Breaynu- CPC ?TOTP Mfi
BO OH};;e VII Kypc yaTop TOpHAst ra i[cu
(300, (3.E) | Beero 1
0300) nek. | mpak. | 1ab. | ITA | KCP
23.03.03
OKcIutyaTanus
TPaHCIOPTHO- 0®0O BLEB 1 4 73 36 36 0 1 0 71 €
TEXHOJIOTHIECKHX
MAUIuH U
KOMILJIEKCOB

4 CTpyKTypa U coiepKaHue QM CUMILIHHBI (MO1YJIs1)

4.1 CTpykKTypa IucuMIuidHbl (Moays) ajass ODO

TemaTnueckuil miaH, OTpa)aroLUil coaep)kaHUue NUCLUILIMHBI (MepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00HEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, ITpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCHUTUTMHBL (MO ), BUIIBI Y4€OHOU NEATETLHOCTH B (POPMBI
Tekyuero Kourpoust s OPO

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha
dopma
Ne HazBanue tembl 3yJbTarTa
Jlek [Ipaxt JIa6 CPC TEKYILEro KOHTPOJIs
00y4eHus
PI1, TeCT, KOHTPOJIbHAs
1 | Mexanuka PI2. P13 12 12 0 24 pabota
2 MornekynsipHas Gusnka u P/1, 6 6 0 12 TeCT, KOHTPOJIbHAs
TEPMOTMTHAMHKA P12, P/I3 pabota
PI1, TECT, KOHTPOJIbHAS
3 | DnexTpu4ecTBo U MarHeTH3M PII2, PI3 10 10 0 20 pabota
PI1, TeCT, KOHTPOJIbHAs
4 | OnTuka PI2. P13 8 8 0 15 pabota
HTtoro no tadamiue 36 36 0 71

4.2 Copeprxanne pa3aejioB M TeM JUCHHILIHHBI (Moayas) Aass ODPO

Tema 1 Mexanuxka.

Copepxanne Ttembl: 1.1. Kunematumka. OcCHOBHbIE MOHSTHS MeXaHUKH. [lyTb U
nepeMenieHre. CKopocTb. YCKOopeHue. Y CKOpeHHE IPU KpUBOJIIMHEHHOM JBWKEHHUM. 1.2. Buasl
MEXaHUYECKOTO IBMKEeHMs. BpamarensHoe aBuxkeHne. OCHOBHBIE XapaKTEPUCTUKHU. J(MHaMHKa.
IlepBbiii 3akoH HproToHa. Btopoit 3akoH Hprorona. Tperuit 3akon HeroTtona. 1.3.
OyHIaMeHTalbHble  (QU3MYecCKHe B3auMOJAEWCTBUSA. [ paBUTAllMOHHOE  B3aMMOJEWCTBUE.
OnekTpoMarHuTHOE B3auMopelcTBue. CuibHOe U ciaboe B3auMopaeHcTBHs. 1.4. 3aKkoHBI
COXpaHEHHUs B MexaHuke. Mexanuueckast sHeprusi. Kunernueckas sueprus u pabora. MoHocTs.
KoncepBaruBuble cunbl. HekoHcepBatuBHble cuiibl. [loTeHumanbHas sHeprus. CBs3b Mexay
MOTEHLIMAIbHON SHEpruel U CUIol. 3aKOH COXpaHeHHsI MeXaHu4yeckoi sHeprun. Mmmynbc. 3akoH
COXpaHEeHMs UMIyNbca. AOCOIIOTHO YIpYTruil M Heynpyrui ynap. 1.5. MexaHuka TBEpJI0oro Tena.
enTp nHepuuu. MomeHT cuibl. MoMeHT nmnyinbsca. MomeHT nHepuuu. CBsi3b MOMEHTA HHEPLUU



U MOMeHTa uMmnyibsca. OCHOBHOE ypaBHEHHE JuHAMHUKU. [Ipumepbl pacueTa MOMEHTAa UHEPLIUH.
Teopema I'torirenca-IlIteiinepa. Kunerndeckas sHeprust TBepaoro tena. Pabora npu BpamieHun
TBepJoro Teia. OmnucaHue MOCTYMATeNbHOTO M BpamaresbHOro JBkeHus 1.6. OCHOBHbIE
MOHATHUSL U 3aKOHBI THAPOA’POMEXAHUKU. YpaBHEHUE HEPa3pbIBHOCTU. YpaBHEeHUE bepHysuiu.
Bszkocts xxunkocreit. 3akon Ctokca .

@opMbl U METOJBI IPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TCXHOJIOTHU: CTAHAAPTHBIC O6pa3OBaTeJIbHBIe TCXHOJIOT'HH.

Bunel camocTosTenbHOM MOATOTOBKH CTYACHTOB 110 TEME: MOJITOTOBKA K MPAKTHUYECKOMY
3aHSATHUIO.

Tema 2 Monexkynapnas guzuxa u mepmoOUHAMUKA.

Conepxanne Tembl: 2.1. OcnoBubie mnonstuds MKT. Temneparypa. M3ompoueccsl.
VYpaBHEeHHE COCTOSIHUSI HJealibHOrO ra3a. YpaBHeHue MenjaeneeBa-Knaneiipona. OcHOBHBIE
BbIBOJIBI MKT. OcnoBHoe ypaBHenne MKT. 2.2. PeanbHble ra3pl. SIBieHUs MepeHoca.
Tepmonunamuka. OcHoBHbIe TNOHATUA. llepBoe Hauyano TepMOIMHAMUKU. TeEmI0EeMKOCTb.
Anunabatuyeckuii mpouecc 2.3. IlomuTponmueckuii mporecc. [IpuMeHeHne mnepBoro Havasa
TEPMOJMHAMHUKU K H3ompoueccaMm. Bropoe Hauano tepmoanHaMuku. OHTponus. I[Ipobnema
TEIJIOBOM CMEPTHU BCEJIEHHOU. TpeThe Hauaao TepMOIUHAMUKH. .

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTeNIbHbIC TEXHOJIOTHH.

Buel camocTosTENbHOM MOATOTOBKHU CTYAEHTOB 110 TEME: OJATOTOBKA K IPAKTHUYECKOMY
3aHSTHIO.

Tema 3 dnexkmpuuecmeo u MacHemu3M.

Conepxanne TeMbl: 3.1. DinekTpocTaTuka. DIEKTPOCTATUYECKOE IMOJe. DIIEKTPUUECKHI
3apsii. CBOMCTBA 3JIEKTPUUYECKUX 3apsi/10B. XapaKTEPUCTUKH JIEKTPUUYECKOTr0 11oJisi. CBsI3b MEXTY
HAIPSDKEHHOCTHIO M NMOTEHIMATIOM. DieKTpudeckuil nunoib. 3.2. Cuna Toka. [ImoTHocTh ToKa.
B3anMocCBsI3b CKOPOCTH HANpaBJIEHHOT'O JIBUXKEHHUS 3apsA0B M IUIOTHOCTH Toka. HampsbkeHue.
ConportuBienue. YcCIOBHUS MPOXOXKIEHUS IOCTOSIHHOIO 3JIEKTpUYEecKoro Toka. IloHsTue
IIEKTPOJABIIKYILEH cuiibl. HanpspkeHue 1uisl ydacTka e MOCTOSIHHOTO ToKa. 3akoH Oma s
ydacTtka 1enu. 3akoH Owma i 3aMKHYTOW LIeM B HMHTErpaibHOM (opme. 3akoH Oma s
3aMKHYTOH 1ienu B tuddepennuansHoit popme. 3.3. PazserBiennsle nenu. [Ipasuna Kupxroda.
Pabota u momHOCTh TOKa Ay yuacTka 1nenu. UaTerpansHbiii 3akon xoyms — Jlenma. 3akoH
Jbxoyns-Jlenna B nuddepenumansHoii popme. [loneznas u nonHas paboTa HCTOYHHUKA TOKa. 3.4.
MaruutHoe nosne. JlelictBue MarHuTHOro nois. Oneit Opctena. 3akoH Amnepa. MarHuTHBIN
MOMEHT. MarnuTtHass WHAYKUUA. JIMHMM MarHUTHOM MHAYKUMHA. MUKPOTOKM M MaKpOTOKH.
HamnpspkeHHOCTs MarHuTHOTO 10J11. MaruuTHbIi notok. 3.5. 3akon buo-Casapa Jlamnaca. Cuna
Jlopenna. Cuna Awmmepa. Teopema Octporpaackoro-I'aycca. PabGora mo mnepemenieHuio
MPOBOJHMKA C TOKOM B MATHUTHOM TIOJIE. .

@opMbl U METOABI IMPOBEACHUS 3aHATUN MO TeMe, MpUMEHsieMble 00pa30BaTeNIbHBIC
TEXHOJIOTHH: CTaHJapTHbIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

Bunel caMmocToATENbHON MOATOTOBKH CTYACHTOB 10 TEME: IOATOTOBKA K MPAKTUYECKOMY
3aHSTHIO.

Tema 4 Onmuxa.

Conepxxanne tembl: 4.1. IloHATHS TeOMETPUUECKON ONTHKU. 3aKOHBI T€OMETPUUECKOU
onTuku. JIuH3a W €€ OCHOBHBIE AJEMEHTHI. XOJ Jydyed B JuH3e. DOKYCHOE pacCTOSHUE U
ontuyeckas cuiia TuH3bl. @opmyna Tonkoii 1uH3b 4.2. [Tnockoe 3epkano. Chepuyueckoe 3epKaio.
[Ipenomnsitomass  mpusma.  IlnockomapanmnensHas rmiactuHa. 4.3. BosHOBass — onTuKaro
Untepdepenmus. HHTEeppepeHIIMOHHAsT KapTUHA. YCJIOBHE MHHHUMyMa H MaKCHUMyMa
uHtepdepenimu. Pacdyer nHTEpPEPEHIIMOHHON KapTHUHBI OT ABYX UCTOYHUKOB. HTEpdepeHus
B ToHKHX TUieHKaX. Kombua Hetorona. 4.4. udpakuus ceera. Judpakius @paynrodepa Ha



onHoi menu. Judpakunonnas pemerka. [lomspuszanus. [loasipuzaTopsl 1 aHaTU3aTOPHl. 3aKOH
Maroca. 3akon bprocrepa .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaH/apTHbIE 00Pa30BaTENbHbIE TEXHOJIOIHH.

Bunbl caMOCTOATENBHOM MOATOTOBKYU CTYIEHTOB 110 TEME: IIOATOTOBKA K IIPAKTUYECKOMY
3aHATHIO.

5 Meroauyeckue YyKa3aHusl AJs1 OOYYAIOIIMXCS MO0 HU3YYEHMI) W Ppeau3anuu
AUCHHUIJIMHBI (MOZYJIs1)

5.1 MerToanyeckue peKOMEHIANUH O0YYalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

B xone wu3ydyeHuss JaHHOW AMCHUMIUIMHBI CTYAEHT CIIYIIAe€T JIEKIMH W BBINOJHSET
npakTudeckue padotel. [Ipu MoAroTOoBKE K MPAKTUYECKUM 3aHATHSIM CTYIEHT CaMOCTOSITEIbHO
U3ydaeT yuyeOHYIO IUTepaTypy, HEOOXOAUMYIO JJis BBIMOIHEHHs paboThL. [[1s momolu cTyaeHTy
B OCBOCHHMM TEOPETHUYECKOr0 MarepHaia (JIEKIMOHHBIX 3aHATHI) NPEeIyCMOTPEHBI PETyJspHbIE
KOHCYJIbTAIIMH BEIYIIEro MpernogaBaTens

OOyueHune CTpOUTCS C MPUMEHEHUEM AKTHBHBIX U MHTEPAKTHBHBIX METOIOB OOyUEHHUS.
H3ydeHne TeOpeTUYECKOro MaTepuasna JUCIUIUIMHBL Ha JICKIIMOHHBIX 3aHSATHSX MPOUCXOAMT C
HCII0JIb30BaHUEM Me1na-000py10BaHusl.

[Ipn wu3yueHuW M[AHHOW JUCHMIUIUHBI B COOTBETCTBUHM C TpeboBanusmu OI'OC
BO mnpuMeHs0TCS MHHOBAIMOHHBIE TEXHOJIIOTUH O0yUYSHHS, pa3BUBAIONINE HAaBBIKM KOMAaHTHON
paboThl, MEXIWYHOCTHOM KOMMYHHUKAIUM, TIPUHATUS pEIICHUH, JHIEPCKHE KadecTBa.
[IpenogaBanue JaHHOW JWUCHUUIUIMHBI YYMTHIBAET PETHMOHAIBHYI0 M Ipo(decCHOoHaTbHYIO
cnenuduky J[amTbHEBOCTOYHOrO pEruoHa NpHU pead3allH CcoAepaHus oOpa3oBaHUS U
dbopMHUpPOBaHUH KOMIIETEHIIUHN BBITYCKHUKA, onpenensieMbix HactosmuM OI'OC BO.

B mpoumecce  paboTel  HaAg  cuTyauusMd y  oOydaeMblx  (dopMupyeTrcs
KOHKYPEHTOCIIOCOOHOCTb, Ppa3BUBAETCsSl IMEPCOHANIbHAs W KOJUIEKTUBHAs OTBETCTBEHHOCTb,
UM YIOTCS IMYHOCTHBIE IEHHOCTH U YCTAaHOBKH.

3agaHus 1J151 CAMOCTOSITE/ILHON PadoThI CTY/1eHTOB:

1. Ananuz mennosoco banranca 6 uHdCeHepHol cucmeme (dcce Uiy O0KIAo0):

3ananue: BpImonHUTh aHalW3 TEIUIOBOrO OajaHca Al BBIOPAHHOTO TEXHUYECKOTO
yCTpOICTBA (HapUMED, ABUTATEINS, TIEUX WU XOJIOIUILHONW YCTAHOBKH ), UCCIIEAOBATH IPOIECCHI
TEI1000MeHa, OIEHUTHh 3(PPEKTUBHOCTb CHUCTEMBI C TOUKH 3pEHUS MUHUMHU3ALUU IOTEPH
sHeprun. OO0bem: 5-7 crpanun. Pexkomenpanuu: Mcrnonb30BaTh 3aKOHBI TEPMOJWHAMUKH,
NPUBECTH MpPHUMEpPHl pacueTa TeIIoNepeaayd, HCIOoNb30BaTh IUAarpaMMbl U CXEMBbI JUIS
WJLTIOCTPAINH TETI000MEHa.
2. MooenuposaHue mexanuueckux Hazpy30K Ha KOHCMPYKYUU (npaxmuyeckoe 3a0anue):

3amanue: CMoAenupoBaTh BO3JEHCTBUE MEXaHWYECKUX Harpy3ok Ha MpPOCTYIO
KOHCTPYKIIMIO (HampuMmep, OaJIky WM KOJIOHHY) C TOMOIIBIO MPOTrPaMMHOTO OOecredeHus
(nanmpumep, SolidWorks, ANSYS). Ouenuts npeznensl MPOYHOCTH U BBIOpATh ONTHUMAJIbHBIN
marepuai. O6wvem : OTueT ¢ pe3yabTaTaMu MOJICTTHPOBaHUs — 6—8 cTpanun.  PexomeHmanmu:
Hcnonb30BaTh 3HaHUS MO0 MEXaHMKe, PUBECTH 0OOCHOBAaHUE BBHIOOpA MaTepHasa, paCCMOTPETh
peaibHbIEe YCIOBUS HAarpy3KHU.

3. Paccuem u oyenxa ypoeHs 21eKmpoMacHumHo20 uiyieHus 6 paboyeul 30He:

3amanne: BBIMOTHUTE pacueT YpPOBHS DJIEKTPOMAarHUTHOTO TMOJs B paboueld 30HE H
OLIGHUTh €ro Bo3JeiicTBMe Ha mnepcoHan. PaccmMoTperh HEOOXOAMMOCTb — 3alUTHBIX
Meponpustaii.  O0bem: 4-5 cTpaHUIl ¢ pacyeTaMu U BbIBOJIaMH.  PekoMeHnanuu: [IpumeHsTs
dbopMynbl pacueTa MHTEHCHBHOCTH JJIEKTPOMArHUTHOTO TIOJIA, HMCIOJh30BaTh HOPMATHBHEIE
JaHHble Ui  OLEHKU YpOBHA  0O€30IacCHOCTH, HPEUIOKHUTh  CIIOCOOBI  CHHMKEHUS



AJIEKTPOMAarHUTHOTO BO3JICHCTBUS.
4. Onpeodenenue menionpo8OOHOCMU CMPOUMENbHLIX MAMepPUanos O NpouU3B00CHBEHHbIX
nomeweHu:

3ananue: BpmonHuTh pacder kodd@uUIMEHTa TEIIONPOBOIHOCTA JUIS Pa3IMYHbIX
CTPOUTENBHBIX MAaTEpUANIOB, HCIIOJIB3YEMbIX B IPOHM3BOJCTBEHHBIX IOMEUICHUSAX, UYTOOBI
MPEJIOKUTh ONTHUMAJbHBIE PELICHUS MO Teryiou3osanuu. O0beM: 5—6 cTpaHHIl pacyeToB U
aHaJIM3a. Pexomenpanmu: Vcrnons3oBaTh TaOMMIBI CBOWCTB MaTepHalioB, METOJBI pacueTa
TEeIUIoNepelaun, JaTh PEKOMEHIAllUU M0 BHIOOPY MaTepUaioB /Ui TEIIOU30JISIIIHH.

5. Ananuz axycmuuyeckux napamempos u NpPOEeKMuposauue 38VKOU3OIAYUU padboyeo
mecma:

3ananue: OLeHUTh YPOBEHb 3BYKOBOTO JJaBJICHUS B paboyueii 30He U pa3paboTarh MEpHI 10
3BYKOM3OJISILIMK C UCTOJIb30BAaHUEM 3aKOHOB aKyCTHKU.  OO0beM: 5—6 cTpaHHI] ¢ pacyeTaMH U
BeIBOZaMu. Pexkomennamuu: [Ipumennuts (opmynbsl s pacdera ypoBHS IIyMa, pPacCMOTPETh
CHoCcOObl CHUKEHMSI IllyMa, YYUTHIBAaTh HOpPMAaTUBHbIE TpeOOBaHHSA 110 YPOBHIO 3BYKa B
IIPOU3BOJICTBEHHBIX MIOMEILEHUSX.
6. [lpumenenue 8mopoco 3aKOHA MEPMOOUHAMUKU Ol AHANU3A IPDeKmusHoOCmuU Mmenyoesix
MAUUH:

3ananue: M3yuuTh BTOpPOM 3aKOH TEPMOJMHAMUKHM Ha MPUMEPE TEIUIOBOW MAIMHBI U
paccuntare  KIIJI pans  moBeimmenus  >HEProdh(eKTHBHOCTH B MPOU3BOACTBEHHBIX
YCIIOBHSIX. O6beM: 5—6 cTpaHull ¢ aHATTU30M U pacueTamu. Pexomenmanuu: PaccMmoTpers
dbopmynsl anst pacyeta KIIJ[, mpuBectu mpumepsl U3 IPOU3BOACTBEHHOM NMPAKTUKH, 0OOCHOBATh
MyTH yIy4YIIeHHs SHeProdPPEeKTUBHOCTH

MeTtoauyeckue peKOMeHAAlNH /151 BbIOJTHEHUS 32 JaHMIl:

1. [InanupoBaHue BpeMeHU:

Pa3nenute BpeMsi Ha BBINIOJIHEHUE Ka)I0TO 3aJaHUs 110 HEAESM, YUUThIBas 00BbEM U
CIoXHOCTh. Pekomenayercs ynenste 10—-12 yacoB Ha Kaxaoe KpyMHOE 3ajaHue (HalpuMep,
pacyer TerIoU30JUU WK MOJIEIUPOBAHUE), U 5—6 4aCOB Ha MEHEE TPYL0EMKHUE 3aJaHUSL, TAKHE
KaK 3CCE WJIA aHaJIu3.

2. Ilouck UCTOYHUKOB:

Hcnonb3yiiTe HaydHble 0a3bl JaHHBIX, HOpMaTHBHBIE ToKyMeHTHI ('OCTs1, CHullsr, ITYD
U T.J.), a TaK)Ke yueOHbIEe TOCOOUS U JEKIUU. 3aJaHtsl T0J)KHBI OCHOBBIBATHCS HA IPOBEPEHHBIX
MCTOYHHKAX.

3. PabGota ¢ mporpaMMHBIM 00ECTICUECHUEM:

Ecnu 3amanue TpebyeT MpUMEHEHHWs BBIYMCIUTENBHONW TEXHMKU WM MOJEIUPOBAHUS,
3apaHee O3HAKOMbTECh C IPOrpaMMHBIM OOecriedeHHEeM. BBINOJHUTE HECKOJIBKO TECTOBBIX
3a/laHuif, 4yTOOBl HAy4UThCS paboTaTh ¢ UHTepdelicoM MporpaMMbl M TMPABHIBHO BBOJUTH
UCXOJIHbIE IaHHBIE.

4. B3auMoJIeHCTBUE C NIPENIOABATEIIEM:

PerynspHo o6cyxnaiiTe pe3ynbTarhl ¢ MpEnojiaBaTeneM, 0COOEHHO B Cllydae CIIOKHBIX
pacyeTHbIX 3ajjady WJIM MOJETUPOBaHMs. JTO MOMOXKET M30ekaTh OHMIMOOK M KOPPEKTHPOBATh
HamnpaBJieHUs1 pabOTHI HA paHHUX ATarax.

5. Odopmnenmne oT4ETOB:

Kaxnpiii oT4ET NOJKEH coaepikKaTh TUTYNBHBIM JIMCT, KpaTKoe BBEACHHME B 3ajauy,
TEOPETUYECKYI0 YacTh, pacué€Thl WJIM MOJIEIMPOBAHME, BBIBOABI U CIMCOK HCIIOIb30BAaHHOMN
nmutepatypsl. CoOmrogaiite TpeOoBaHUs K 0POPMIICHUIO, YCTAHOBIICHHBIE BY30M.

6. AHaNM3 MOJMYYEHHBIX JIAHHBIX:

[Ipu BBIOTHEHUH PACcYETOB MIIM MOJIETMPOBAHUS BaXKHO IIPOBOIUTH KPUTUYECKUHN aHATIN3
MIOJIyYEHHBIX PE3YyJIbTaTOB M COOTHOCHUTH MX C TEOPETMYECKMMM 3HAHUSMU M HOPMAaTHBAMHU.
Bb1BO1BI 10JTKHBI OBITH 00OCHOBAHHBIMH U COMOCTABUMBIMU € IPAKTHUECKUMHU YCIOBUSIMHU.

7. CaMOKOHTPOJIb:

[IpoBepsiiiTe TOYHOCTH PACYETOB HECKOJBKO pa3. OMmUOKA B BBIYHCICHUSX MOTYT
IPUBECTH K HEBEPHBIM BBIBOJIaM, YTO OCOOEHHO BaXKHO B BOIIPOCAX TEXHOC(EPHOI Oe30MacHOCTH.



OTH 3a7aHus U METOAMYECKHE PEKOMEHIAIMM IOMOTYT CTyIeHTaM c(hopMupoBaTh
CHCTEMHOE TOHUMaHUE (PU3NYECKHX TMPOIECCOB B KOHTEKCTE OOeCTedeHHs TexHoc(epHOu
6C3OHaCHOCTI/I, Pa3BUTb aHAJIMTUYCCKUEC U PACUCTHBIC HABBIKU, a4 TAKKC NPUMCHUTDH IMOJTYYCHHBIC
3HaHUS Ha TIPaKTUKE.

5.2 OcoOenHocTH opraHu3anuu oOO0y4YeHHs JJs JHI ¢ OrPAaHUYEHHBIMH BO3MOKHOCTAMH
3/10pOBbSl U HHBAJU/0B

[Tpu HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMAaIIUs B JOCTYIHBIX (pOpMaxX C yI€TOM MX UHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUTSL JIUILI C HAPYLICHHUSIMU 3pEHUS: B IleyaTHO! (hopMe yBennueHHbIM mpudTom; B popme
9JICKTPOHHOI'O JOKYMCHTA, UHAUBUYAJIbHBIC KOHCYJIbTallun C IMPUBJICYCHHUEM
TH(IOCYpIOTICPEBOAYHKA; HHANBHUIyAIbHbBIC 3a/IaHUs1, KOHCYJIBTALMH H JP.

- 17151 JIMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popMe SIEKTPOHHOTO JOKYMEHTA;
WH/MBU/IyalbHbIC KOHCYJIBTALMH C MPUBICYCHUEM CYpIONCPEBOMYNKA; WHIUBHIYaIbHbIC
3aJlaHus1, KOHCYJIbTAllUH U JP.

- JUTs1 JIUIL C HAPYILICHUSIMU OTIOPHO-ABUTATEIBHOTO allliapara: B eyaTHoi Gpopme; B hopme
SJICKTPOHHOI'O IOKYMCHTA; HHANBUAYAJIbHBIC 3aJlaHN, KOHCYJIbTAallUu U JP.

6 ®@oH/ OLEHOYHBIX CPEACTB JIf MPOBeIeHUs] TEKYIIero KOHTPOJIsSI M MPOMeKYTOYHOI
arTecTalMu 00y4aroIMXCcH M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum ¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroOmIUXCs Ha
COOTBETCTBUE WX TMEPCOHAIBHBIX JOCTHKEHUW IJIAHUPYEMBIM pe3yJbTaTaM OOydYeHHUs IO
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (POH/IBI OLIEHOUHBIX CPEICTB. THUMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJAMYECKUE MAaTepuasbl, ONPEACISIONME MPOLEAYPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPUH U TTOKA3ATENIN, HEOOXOIUMBIE JUIsl OTICHKU 3HAHUW, YMEHU, HABBIKOB
W XapakTepu3ywiuue dTambl (HOPMUPOBAHHMS KOMIIETEHIIMH B  MPOLECCE OCBOSHUS
00pa3oBaTenbHON MTPOrpamMMBel, TipeAcTaBieHsl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecneyeHue TUCHMILINHBI (MOYJIs1)

7.1 Ocnoenasa numepamypa

1. Cagennes, U. B. Kypc o6meit pusuku. B 3 Tomax. Tom 1. Mexannka. MonekymnsipHas
¢uzuka/ 1. B. CaBenveB. — 19-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 436 c. —
ISBN 978-5-507-48093-7. — TexkcT : »nekTpoHHBIH / JlaHb : 3IeKTpOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/341150 (nara oopamienus: 15.04.2024). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

2. Tpodumona, T. U., OcHoBbl (pu3nku. BomHoBasgs M KBaHTOBas ONTHKA : ydyeOHOe
nocooue / T. U. TpodumoBa. — Mocksa : KaoPyc, 2021. — 215 ¢. — ISBN 978-5-406-04725-5.
— URL: https://book.ru/book/938040 (mara o6pamenus: 18.06.2025). — TekcT : 2MEeKTPOHHBIH.

3. Tpodumona, T. U., OcHoBEI ¢usuku. Monekynsipaas ¢usuka. TepMoauHaAMuKa :
yuebHoe ocobue / T. Y. Tpodhumosa. — Mocksa : KuoPyc, 2021. — 180 c. — ISBN 978-5-406-
04727-9. — URL: https://book.ru/book/938041 (mata obOpamenus: 18.06.2025). — Tekcer
JJIEKTPOHHBIN.

4. Tpodumosa, T. U., OcHOBBI pu3nku. DIeKTpoauHamMuKa : yyebHoe nocodue / T. U.
TpodumoBa. — Mocksa : KuoPyc, 2023. — 270 c. — ISBN 978-5-406-11448-3. — URL:
https://book.ru/book/953490 (mata obopamienus: 18.06.2025). — TeKcT : 37K TPOHHBIA.



7.2  Jonoanumenvnas numepamypa

1. Makapos, E. ®., O6mas ¢usuka : yaeonoe nmocooue / E. ®. Makapos, P. I1. O3epos,
B. U. Xpomos, ; ox pen. A. I'. UeptoBa, A. A. BopobseBa. — Mocksa : KnoPyc, 2020. — 800
c. — ISBN 978-5-406-00269-8. — URL: https://book.ru/book/933946 (nmata oOpareHus:
04.05.2023). — TeKcT : 3JeKTPOHHBIIA.

2. Marsees, . B. Koncnekr neknuii mo ¢gusuke : yaebnoe nocodbue / M. B. MarBeeB. —
Camapa : [II'YTHU, 2023 — Yacts 1 : Mexanuka — 2023. — 88 c¢. — Tekcr : anekTpoHHbIH //
Jlansb : anexkrpoHHO-OMONMHMoTeuHas cuctema. — URL: https://e.lanbook.com/book/411806 (mgata
obpamienusi: 17.06.2025). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

3. Tpodumona, T. U., ®uzuka. B tabmumax u dopmynax : yaedHoe nmocooue / T. U.
TpodumoBa. — Mocksa : KuoPyc, 2023. — 447 c¢. — ISBN 978-5-406-10966-3. — URL:
https://book.ru/book/947208 (nata obpamenus: 18.06.2025). — TeKcT : 371€KTPOHHBII.

7.3 Pecypcor ungpopmayuonno-menekommynuxkayuonnou cemu '"'Humepnem',
eKn04an npogeccuonanvuvie 6a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. DnexrponHo-6ubaMOTEeYHas cuctema "BOOK.ru"

2. DnextpoHHO-OMOMMoreyHas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). [Ipodeccruonanbnast 6a3a gaHHbIX - Pexxum
nocrymna: http://oaji.net/

4. [Ilpesunentckas Oubnmoreka wuM. b.H.Empnuna (06a3a JaHHBIX —pa3IMYHBIX
npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

5. Hudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX NPH OCYHIECTBJIEHHMH 00pa30BaTeJbHOIO
npouecca no JUCHUIINHE (MOAYJII0), BK/IIOYasi lepe4eHb MPOrpaMMHOro odecrne4eHust

OcHOBHOE 000pYIOBaHUE:

o Mynprumenunitaeiii  kKoMriekT Ne2 B cocraBe:mpoektop Casio XJ-M146,5xpan
180*180,xpemneHne NOTOI0YHOE
e CricremMa ayIMOBH3YyaIbHOTO MPEICTABICHUS HH(POPMAIHH

IIporpammHoOe obeciieyeHue:

o Microsoft Office Professional Plus 2013 Russian
e Microsoft Windows Professional 7 Russian




MHWHOBPHAYKHU POCCUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJIPA ®U3MKU U TEXHOCPEPHOM BE3OITACHOCTH
®oH/1 OIICHOYHBIX CPEJICTB
JUTSI TIPOBEJICHUSI TEKYIIIET0 KOHTPOJIS
Y TIPOMEXYTOYHOH aTTECTAINU 110 TUCIHILTHHE (MOIYIIIO)
OU3UKA
HamnpaBnenue u HarmpaBiaeHHOCTh (TpoduIib)
23.03.03 OkcmityaTaius TPaHCHOPTHO-TEXHOJIOTUYECKUX MAIINH U KOMIUIEKCOB. MHXXUHUPHUHT

TPAHCIIOPTHBIX CUCTEM

I'ox Habopa Ha OITOII
2022

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

23.03.03 «OkcmnyaTan
Usl TPAHCIIOPTHO-TEXH
OJIOTHYECKHMX MAIIUH

1 KOMILJIEKCOBY
(b-DM)

OIIK-1 : CnocoGeH mpuMeHSTh eCT
€CTBEHHOHAYYHbIE U OOIICHHKECHED
HBIE 3HAHMS1, METO/IbI MaTeMaTHueC
KOT'0 aHaJIn3a U MOJEINPOBAHUS B
npodeccroHaNBHO NeaTeIbHOCTH

OIIK-1.1k : IIpumeHseT eCcTeCTBEHHOHAYYHBIE 3
HaHMUS KaK COBOKYITHOCTb ITO3HAHUsI 0OBEKTUBH

BIX 3aKOHOB ITPHUPOJIBI M COJCHCTBYET MX MPAKTH
YEeCKOMY MCIIOJIb30BAHMIO /ISl peleHus npodec
CHOHAJIBHBIX 33/1a4

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B CiIydae, eCiIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 [UCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHEHOY, «XOPOLIOY», KOTIHIHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-1 «Crioco6eH npuMeHsTh €CTECTBEHHOHAYYHbIE U
0O0I1enHXEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHYECKOT0 aHAJIN3a U MOJIEJIMPOBAHUS B
PO ECCHOHAIBHON JEATEIHHOCTH

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Koz u gopmymupoka unankar | Ko | Tu
opa IOCTYIKEHUS KOMIIETCHIIUN A o

PesynbTarel 00yueHus 1o JUCIUILTUHE

pe | pe Pesynbrar
3- | 3-
Ta | Ta

Kputepun oneHnBaHUA pe3yabT
aToB O0yJYCHUS

(heccnoHanbHBIX 3a7a4

OIIK-1.1k : [Ipumensiet ectecT
BEHHOHAYYHBIE 3HAHUS KaK COB
OKYITHOCTb ITO3HAaHHS 0OBEKTHB
HBIX 3aKOHOB IIPHPOIBI U COMlei
CTBYET UX NpakTudeckomy ucn | PII
OJIb30BaHHMIO JJIs pemmeHus mpo | 1

TEMax.

OCHOBHBIX 3aKOHOB, TEOPHH U 1T
PHHIIUIIOB KJIACCHYECKOH U COB
peMeHHOM GU3NKH (MEXaHUKH,
3H | MoNeKyIsApHOH QHU3UKH, TEPMO
aH | JUHAMUKH, 3JTEKTPOJHHAMUKH,
ue | KBaHTOBOH (PU3HMKH), KOTOPHIE O
MHCHIBAIOT IIPUPOIHBIE SIBIICHUS
H TIPOLIECCHI B HH)KEHEPHBIX CHC

CcopmupoBasieecs: cucremar
MYECKOe 3HaHHE OCHOBHBIX 3aK
OHOB, TEOPHH ¥ NPUHIIUIIOB KJIa
CCHYECKOW U COBPEMEHHOH (3
UKHU (MEXaHUKH, MOJIEKYJISIPHOMN
(bu3uKH, TEPMOANHAMUKH, JIEK
TPOJMHAMUKH, KBAHTOBOH (H3H
KH), KOTOPBIE OMMCHIBAIOT TIPUP
OJIHBIE SIBIICHUS U TIPOLIECCHI B
WH)KEHEPHBIX CHCTEMaXx.

Cdopmuposagiieecs: CHCTEMAT

HCIIOJIBb30BaTh (I)I/I3I/I‘ICCKI/IG MOO HNYCCKOC YMEHHUE UCIIOJIb30BaATh
CJIM U MAaTCMAaTHYCCKUC MCTObI (I)I/ISI/I‘-ICCKI/IG MOACIN U MaT€MaT

Pl E/[Ie AU aHANN3A 1 PELIEHHA PUKIT | MMECKHE METOABI /s aHAIN3a 1
2 | AAHPIX 337141 B MHKEHEPHOMN Np | pellIeHns NPUKIATHBIX 32724 B
o aKTHKe, a TAKXKe JJIs ONMCAHUs], | MHXCHEPHOH MPaKTHKE, a TaKX
pacyera M IIPOrHO3a TIOBEJICHHS | € st ONMCaHUsI, pacyeTa v Ipo

(DU3MYECKUX CHCTEM. THO3a NOBE/ICHUST (PU3MIECKUX

CHCTEM.

uiaHupoBanus u nposeneHus ¢ | ChopmupoBasmeecs: cucremar
Ha | M3HHECKHX DKCTIEPUMEHTOB, 00 | uyeckoe BiajeHNe TNIAHUPOBAH

PI paboTKH ¥ aHAJIN3a DKCTIEPUME | MeM U MPOBeIeHNEM HU3NIECK
3 EH HTAJIBHBIX JJAHHBIX, OIICHKH IIOT | WX 9KCIIEpUMEHTOB, 00paboTKO

PEIIHOCTEH, a TaKkXKe MPEACTaBl | ¥ U aHATU30M dKCIIEPUMEHTAb
€HUS M HHTEPTPETAIHS PE3YNIbT | HBIX JAHHBIX, OIICHKOU MOTPENI




B.

aTOB B BUJIC OTUYCTOB U rpadpmco

HOCTEH, a TaKkxkKe MPeJCTaBICHU
€M U UHTepIpeTanueil pesyabra
TOB B BHJIE OTYETOB U IpaIKoB

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

Tabnuua 3amonHsETCsS B COOTBETCTBHH ¢ paszesioM 1 PabGodeii mporpaMmbl JUCIATUTHHEL
(Moptyiist).

KoHTponupyeMbIe IIaHupyeMbIe pe3
YIBTaTHl 00y4IeHUS

KonTponupyemble TeMBI

HaunMeHoBaHHE OLIEHOYHOTO CPECTBA U TIP
encrasienne ero B POC

HUCIUIIINHBI

Texkymuil KOHTPOJIb

IIpomexyTouHas aT
TecTamus

OuHas popma 00yueHHs

(bu3nYecKre MOJIENTU U Ma
TEMaTHYECKHE METOMBI 1JT
s QaHAJIM3a U PELICHHs PU
KJIaJ{HbIX 3aJ1a4 B HH)KEHE
PHOM MpaKTHKeE, a TaKKe
JUIsL ONIKCaHUs], pacyeTa 1
NPOTHO3a MoBeeHUs (U3
HYECKUX CHCTEM.

Kontponbnas pabor
a

P11 SHamue : OCHOBHBIX 3aKOH KonTpospHas paboT | Dk3aMeH B IHCBMEH
OB, TCOPHH H NPHHLHIIOB a HOIt hopme
KJIACCUYECKOH U COBpEME 1.1. Mexanuka
HHO (U3UKH (MEXaHUKH, Tect OK3aMeH B UCbMEH
MOJICKYJISIpPHOU (QU3KKH, T HOH (opme
€pPMOJMHAMUKH, SJIEKTPO

. KonTponbHas paboT | Dk3ameH B MHCbMEH
JIWHAMUKH, KBAHTOBOH (u i &
a HOH opme
3MKH), KOTOphIe ormckBa | 1.2. MonexynspHas Gpusu P
0T TIPUPOJIHBIC SIBICHUS Ka 1 TCpMOIMHAMHUKA T DK3aM€eH B IUCbMEH
1 TIPOIIECCHI B HHXKCHEPH ecT HOM (popMe
BIX CHCTEMaX.
KonTponbHas pabor | Dx3aMeH B IHUCbMEH
1.3. DnexrpuuectBo uma | @ Hoit popme
THETH3M DK3aMeH B IUCbMEH
Tect o
HOW (hopme
KonTponbhas paboT | Dk3ameH B MHUCbMEH
a HOW (hopme
1.4. OnTuka
DK3aMeH B IUCbMEH
Tecr o
HOH (opme
PJ12 YMeHue : uCIoIb30BaTh K3aMEH B IHCHMEH

HOH (opme

1.1. Mexannka

Tect

DK3aMeH B IUCbMEH
HOW (hopme

1.2. MonexynspHast pusu

Kontponsnas pador
a

DK3aMeH B MUCbMEH
HOW hopme

Ka 1 TCpMOAMHaAMUKa

Tect

DK3aM€H B MUCHbMEH
HOW (opme

1.3. DnexTpu4ecTBO U Ma

Konrponbnas pabor
a

OK3aMeH B IMCbMEH
HOW (opme

THCTU3M

Tect

DK3aMeH B IMCbMEH
HOH (opme

1.4. OnTuka

Kontponsnas padot
a

DK3aM€eH B ITNCbMEH
HOH opme




Tect

DK3aMeH B IMCbMEH
HOH (opme

PI3 HaBbIk : m1anupoBanus U
TIPOBEJCHUS (PUBUUECKUX
9KCIIEPUMEHTOB, 00pabOT
KM U aHAJIN3a IKCIIEPUMEH
TaNbHBIX JaHHBIX, OLCHKI
MOTPEIIHOCTEM, a TAKXKE IT
pencTaBIEHUs U UHTEPIIP
€Talus pe3ylIbTaToB B B

JIe OTYETOB M IpaUKOB.

1.1. Mexannka

Kontponpuas padot
a

DK3aMeH B ITNCHbMEH
HOH (opme

Tect

DK3aMeH B ITNCbMEH
HOM (opme

1.2. Monexynspnas puzn
Ka U TepMOAMHAMUKA

Kontponbnas pabor
a

DK3aMeH B MIMCbMEH
HOM (hopme

Tect

DK3aMeH B IMCbMEH
HOH (opme

1.3. DnexTpuyecTBO 1 Ma
THETU3M

Kontponpuas pador
a

DK3aMeH B ITNCbMEH
HOH (opme

Tect

DK3aMeH B ITNCbMEH
HOM (opme

1.4. OnTuka

Kontpomnbnas pador
a

DK3aMeH B MUCHMEH
HOW (opme

Tect

DK3aM€H B MUCHbMEH
HOH (opme

4 Onucanue NpoueAypbl OLeHUBAHUSA

KauectBo copmMupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS 110
pe3yJbTaTtaM TEKYIIUX U IMPOMEXKYTOUHBIX aTTECTAIlUI MPH MOMOIIN KOJUYECCTBCHHOH OICHKH,
BBIPAKEHHOU B Oayax. MakcumanbHas cymMma OajuioB IO JucuMIUIMHE (Moaynio) paBHa 100

Oasuiam.

[IpenycMOTpeHO MpoOBEACHHE YETHIPEX TECTOB (MaKCUMAIbHOE KOJIMYECTBO OAIJIOB 32 OJMH TECT
- 15) 1 yeThIpex KOHTPOIBHBIX PabOT (MaKCUMaIbHOE KOJUYECTBO 0AJIOB 3a OJIHY
KOHTPOJIbHYIO paboTy — 5). Dk3aMeH olieHnBaercs B 20 6amios.

Bun yuebHoli gesTenbHOCTH OLEHOUROE CPEACTEO

Tecr KontponpHas pabora | Dx3aMeH B IMCEMEHHOH (opme Hroro
Jlexkuun 60 20 80
IpakTHyueckue 3aHsTHS 20 20
CamocTosiTenbHas padboTa
Hroro 60 20 20 100

CyMmMma 6aioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BUJIaM YUY€OHOH ACSATEIHPHOCTH B paMKax
JTUCITUTIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOTHUIICH.

CymmMa Gato
Or1ieHKa 110 TPOMEX
" YTOYHOMU aTTecTalu XapaxkTepucTHKa KadyecTBa chHOPMUPOBAHHOCTH KOMITETEHIINI
1O JIMCLUILTH "
HE
CTyzieHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTEHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U ITy0OKOe 3HaHHE y4eOHOro MaTepuana
o1 91 10 100 «3a4YTeHO» / » YCBOMII OCHOBHYIO JINTEPATYPY H 3HAKOM C JIOTIOJTHUTEIBHOMN JINTEpaTypoil, pekome
«OTIIHIHOY HJIOBaHHOH TIPOTrPaMMOM, yMeeT CBOOO/IHO BBIMOJHATh IPAKTHUECKHUE 3aJaHHs, TIPe]|
YCMOTpPEHHBIE IIPOTPaMMOii, CBOOOJHO OTIepHUpYeT NPUOOPETEHHBIMU 3HAHUSIMH, YME
HHSIMH, TIPUMEHSICT MX B CHTYAIMsX MOBBIIICHHOMN CIIOKHOCTH.
CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMIIETEHIHI: OCHO
76 90 «3a4YTCHO» / BHBIC 3HaHUS, YMEHUS OCBOCHBI, HO JOITYCKArOTCd HE3HAUYNUTECIIbHbIC OLL[I/I6KI/I, HETOYH
oT /b A0 «XOpOoLIO» OCTH, 3aTPyJHEHHs IIPU AHATTUTUYECKUX OIepaLusiX, IepeHoce 3HaHUH U yMEHUH Ha H
OBBIC, HCCTAHJAPTHBIC CUTYalluH.




«3auTEHO» /

CTyzieHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIMI: B X0
Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAUNTENbHbIE OIIHOKH, TPOSBIAETCS O

oT 61 o 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTICIbHBIX 3HAHUH, YMEHU, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMITCTEHIIUSAM, CTY/ACHT HCIBITHIBACT 3HAYUTEIIFHBIC 3aTPYIHEHHS IIPH ONIEPUPOBAHU
Y 3HAHUSIMH ¥ YMEHUSIMH TIPU WX TIEPCHOCE HA HOBBIC CHTYAITHH.
(HE 3a4TCHOY / VY crynenrta He cOpMUPOBAHBI JUCHUIIIMHAPHBIE KOMIETEHIINH, IPOSBIAETCS HE0C
ot 41 o 60 «HEYJIOBJIETBOPUTE Y vp P N P - 1P
TaTOYHOCTh 3HAHUH, YMEHU, HABBIKOB.
JIBHO»
«HE 3a4TCHO» /
JlvciuIHapHbIC KOMIIETEHIIMU HEe C(OPMUPOBAHEL. [IpOSBISIETCS MOTHOE HITH MPaK
ot 0 1o 40 «HEYJOBJIETBOPHTE

JIBHOY)

TUYECKH ITOJIHOC OTCYTCTBUE 3HaHI/II71, yMeHHﬁ, HAaBBIKOB.




KJIOYU K OHEHOYHBIM MATEPUAJIAM 110 IUCHUTIJIMHE
«DOUUKA»

5.1 OTBeTHI HA TECTOBLIE 3aJaHUA

Kiroun k Tecty 1 «MexaHukay:

l.a

2.0

3.a,0

4.8,1,a,0, 1

5.a3,01,B84, 12

6. Cuna nedCTBUSI paBHA CWJIE TPOTUBOJACUCTBHUS, HANpaBleHa B MPOTHBOIMOJIOXKHYIO
CTOpPOHY.

7.a

8.B, T

9.6

10. 6,1, B, a

11.a2,61, 83,4

12.L=rXp

13.a,B

14.a

15. Mepa MHEpTHOCTH TeJa IPU BPAILIECHUH OTHOCUTEJIBHO OCH.

Kiroun k tecty 2 «MonekyiapHas GU3nKa U TEpPMOAUHAMHUKA)):

l.a

2.a

3.a

4.a,0,T

5.6Bar

6.a3,02,81, 14

7.Cy =R

8. A, = VRT In2
£

9.8

10.0, B

11.0

12. a3, 62, B 3.

13.dU =v C,dT

T. R v\ 1
14. A= v Cy(T, = T)=v G, (T, - T)=v Ty (1 - Z) = VT (1 - (2) )

1 V2
15.8

Knroun k tecty 3 «DIEKTPUUECTBOY

.a2,03,8l, 4
q19
F = kR

NownbkwbdPE



8. HampsKeHHOCTh 3JEKTPUYECKOTO MOJsI — 3TO BEKTOpPHAs BEJIMYMHA, paBHAsl CHUIIE,
JICUCTBYIOIIECH HAa €IMHUYHBIN TTOJIOKUTENIbHBIN 3apsi/l, TOMEIIECHHBIA B JaHHOE TOJIE.

9.B

10.a,B

11.a,0,B,T

12.al1,6 2, B3

13. VYgaenbHOe compoTHBIEHHWE — 3TO (U3MUYECKas BEIWYMHA, XapaKTepHU3YHOIas
COTPOTHUBIICHUE MaTepuaia €IMHUYHOMN JUIMHBI M €IUHUYHOH TUTOMIAIM MTOTIEPEYHOTO CEUCHHUS.

14. PaboTa 3JIeKTpUYIECKOTO OISl TIPU TIEPEMEIICHUH 3apsi/ia Ha3bIBAETCS dIIEKTPUICCKON

SHEPrUeH.

15.8

~

8.

ook wdE

Kiroun k tecty 4 «Margetusm»

B

B

a,b s

a, B

a,0,B,T

a3, o0l,82, 14

= 1 AlX#
B — Uo

4w 713

MarnuTHas HHAYKOHUA — OTO BCKTOpHAass BCJIIMYMHA, XapPaKTCPU3YHOIIAsd

HHTCHCUBHOCTb MAarouTHOTO IIOJIA U HAIIPAaBJIICHUEC €TI0 ZIGfICTBI/Iﬂ.

9.

a

10. a,6
11. a,0,B, T
12. al,62,83

13. MarHuTHbIM OTOK — 3TO CKaJIIpHAas BEIMYUHA, paBHAsl IPOU3BEACHUIO MarHUTHON
MHAYKIIMY Ha TUIOIIAJb MOBEPXHOCTH, Yepe3 KOTOPYIO MPOXOAUT MAarHUTHOE I0JI€, U KOCHHYCa
yIi1a MEXy HUMH.

14. SIBneHue Ha3bIBa€TCS OCTATOYHOM HAMAarHUYECHHOCTHIO MU TUCTCPE3UCOM.

15.

B

5.2 OTBeThI Ha KOHTPOJIbHbIE PA0OTHI

Kuarwoun k koHTpoJbHOI padore 1 "Mexanuka"

1.t=1c;v=2m/c;al=-8m/c% a2 =1m/c?

2.As=10.77 m;t=1.43 c.

3. u=0.466.

4. v nynm = 1432 m/c.

5.Re =0.011; p1 = 1998 kr/m3.



Kuoun Kk KOHTPOJILHOI padoTe 2 '"MoJekyaspHas pusuka'"
1.n=0.81 monb; N = 4.87 x 103,
2. (E) =8.29 x107% O; (v) =515 m/c.
3. A=2493 Ix; Q= 6232 k.
4. v cp.kBagp = 1906 m/c; P =~ 1900MNa.

5.Q = 167000 Ox.

Ki0uu K KOHTPOJIbHOI padore 3 "JiieKTpHuecTBo"

1.1=3A.

2.A=1 0.

3.P=72Br.

4.1=1A.

5.p=5%x10"7 Om-m.
Kuaioun k KOHTpoJLHOI padoTe 4 "Marnerusm"

1.F=0.2H.

2.B=1x10°Th.

3.R=0.2 m.

4. F lopeHua = 0,005 H.

5.B=4x1072Th.

5.3 OTBeTHI Ha JK3aMeH B MUCbMEHHOI opme
Mexanuka

1. OcHoBHBbIe 3ak0HBI HbIOTOHA!

- [lepBblil 3aKOH TOBOPUT O TOM, UTO TEJIO Oy/IET OCTaBaTHCS B COCTOSIHUU MOKOS MJTH IBUYKETCS
PaBHOMEPHO M IIPSIMOJIMHEWHO, ITIOKA Ha HETO HE MOJEHCTBYIOT BHEIIHUE Cuilbl. Harpumep, ecin
Ha CTOJIE CTOUT KHUT'a, OHA HE HAYHET JIBUTaThCs cama I1o ceoe.

- Bropoii 3akoH 00BsICHAET, YTO YeM OOJIblIe CUjla, IPUIIOKEHHAs K Telly, TeM OOJbIlle OHO
Oyzner yckopsTbCs, U yeM OoJbllle Macca Tena, TeM TpyJHee ero yckopuTh. Hampumep, serue
TOJIKHYTh BEJIOCHUIIE], Y4eM aBTOMOOMIIb.

- Tperuit 3aK0H yTBEpXKAAET, YTO HA KaX/J0€ JCHCTBUE €CTh PAaBHOE M MPOTHUBOIOJIOKHOE
nporuBoercTere. Hanpumep, korja Bl IIPhIraeTe ¢ TPaMIUIMHA, BAallla HOTU OTTAJIKUBAKTCS OT

IMMOBCPXHOCTH, a4 BOZAA TOJIKACT BaC BBCPX.

2. Unepnus:



HNuepiust — 3T0 CBOWCTBO TEJIa COXPaHATh CBOE COCTOSIHUE ABMKEHUS WK MoKos. Hampumep,
NaccaXupbl B aBTOMOOWJIE YYBCTBYIOT, KaK MX Tela MPOJOJDKAIOT JBUTaThCs BHEpER, Korna

MalirHa pE3KO TOPMO3MUT.

3. 3aKOH BCEMUPHOTI'O TATOTCHHMS:
OTOT 3aKOH OOBSCHSET, YTO BCE Teja HPUTATHBAIOTCSA Ipyr K Apyry. B actponomuu ero

UCIIONB3YIOT 71 pacuéra opOUT miaHeT BOKpYr COJHIA WK CILyTHUKOB BOKPYT ILIAHET.

4. YckopeHue U BTOpoi 3akoH HeroTOHA:
VYckopeHne MOKa3bIBaeT, KaK OBICTPO MEHSETCSl CKOpOCTh Tena. COrlacHO BTOPOMY 3aKOHY

Herorona, 4T00bI YCKOPUTH TSKENBIN TPY3, HY)KHO IPHIIOKUTH OOJIbIIE YCHIINH, 9eM JJIS JIETKOTO.

5. Cuna tpeHus:

Cuna TpeHUs MPEIITCTBYET ABMKCHUIO 00beKTOB. CyIIIeCTBYET HECKOIBKO BUOB TPCHHS:

- Tpenue cCKOIbKEHUS TPOUCXOIUT, KOT/AA JIBA 00BEKTA IBHIKYTCS IPYT OTHOCUTEIBLHO JIpyTa,
HarpuMep, CKOJIbKEHIE KHUTH 0 CTOJY.

- TpeHue kaueHUs BO3HUKACT MIPU BPALICHUU, HAITPUMEP, KOTJJa KOJIECO KaTUTCS 10 IOPOre.

- Tpenue MoKosI MPEMATCTBYET HAYaly JBM)KCHHS, HAIPUMEP, KOTJA Bl MBITACTECh HAYATh
TOJIKATh HEIOABHKHBIA CTOJL.

TpeHHe IOKOSI OOBIYHO CHIIbHEE TPCHUA CKOJIbKCHUA.

6. Cuna ynpyrocru:
Cwiia ynpyrocTd BO3HHUKAeT, KOrjia OOBEKT JeOPMHUPYETCS U CTPEMHUTCS BEPHYTh CBOIO
nepBOHAYAIbHYI0 (opMy. [IpEMepoM CIIy>KUT pacTsArMBaHHE NPYXKHHBI: OHA BO3BpAIAETCS B

HCXOAHOC COCTOAHMCE ITOCIIC TOT'O, KaK eé OTIIYCTUTD.

7. MexaHnuueckas SHEprus:
MexaHnuecKasi SHEprHsi — 3TO YHEPIUs JABUKEHHS U MOJIOKEHHUsI 00beKTOB. OHa JIeIUTCs Ha
KMHETUYECKYIO SHEPIUIO, CBS3aHHYIO C JBM)KCHHEM, U MOTEHIUAIBHYIO SHEPTHIO, CBA3aHHYIO C

IMMOJIOKCHHUEM, HAITPUMEDP, MAY, HOHHXTBIﬁ Hazg SGMHéﬁ, HMECT MOTCHIHUAJIBHYIO DHCPIUIO.

8. Pabora cusr:
PaGota cunel — 3T0 jAeiicTBHE CUIBI HA OOBEKT MPH €ro mepemMenieHnu. Hampumep, Koraa Bel

TOJIKaeTe MeOeIb 0 KOMHATE, BB BHITIOJHSAETE PadoTy.



9. Nwmmymnsc:
HmMnynbec — 3TO KOJIMYECTBO JBMXKEHUS, KOTOPOE UMEET 0OBEKT. 3aKOH COXPAaHEHUS UMITYIIbCA
[JIACUT, YTO B 3aKpBITOM CHUCTEME OOIIMN UMIYJIbC OCTAETCS MOCTOSHHBIM, HAIpUMEp, IpU

CTOJIKHOBCHHH IBYX aBTOMOOMJIEHN O6H.IPII>1 HUMITYJIBC OO U ITIOCJIE aBapuH OCTACTCd HEU3MCHHBIM.

10. MoMeHT uHepIuu:
MOMEHT HHEPIINH MOKa3bIBAET, HACKOJIBKO CII0KHO BpaiaTh 00BEKT BOKPYT OcH. J{Jist pa3sHbIX
dbopM OOBEKTOB MOMEHT HMHEPIIMM PacCUMTBIBACTCS IO-pasHoMy. Hampumep, Kpyriblid JHCK

UMeeT MHOM MOMEHT MHEpIuH, yeM chepa.

11. CBs3b yrioBoro v JUHEHHOTO YCKOPEHHUS:
VYT10BO€ yCKOpPEHHE MOKAa3bIBACT, KaK OBICTPO M3MEHSETCS CKOPOCTh BPALICHUS, a JUHEHHOE
YCKOpPEHHE — CKOPOCTh NPSMOJIMHEHHOTrO IBMKeHus. Hampumep, npu yckopeHHUH aBTOMOOWIIS

KoJiéca BpaIaroTcst ObICTpee, YTO CBA3AHO C JIMHEHHBIM YCKOPEHHEM aBTOMOOWIIS.

12. [eHTpOCTpEeMUTENbHOE YCKOPEHHE U CHIIA:
LleHTpOCTpEeMUTENBHOE YCKOPEHHUE HAMIPABIICHO K IIEHTPY BpaIlleHuUs, a IEHTPOCTPEMUTEIbHAS
CUJIa YJEp)KHUBAaeT OOBEKT Ha KpYyroBod TpaekTtopuu. Hampumep, korja Bbl HAXOAWUTECh B

aBTOMOOMJIE, COBEPILIAIOIIEM ITOBOPOT, Bbl YYBCTBYETE CUITY, HAIPABIICHHYIO BHYTPh TOBOPOTA.

13. Konebanus:
Konebanus — 3T0 MOBTOPSAOIINECS IBUKEHUS BOKPYT paBHOBECHOIO M0JI0KEeHUA. OHU MOTYT
OBITh MEPUOINYECKUMH, KOTJIa OHU MTOBTOPSIIOTCS C MOCTOSIHHOW YacTOTOM, HanmpuMep, MasiTHUK

4acoB, WIN allepUOANYECKUMH, KOTJ]a HET YETKOTO IMOBTOPSIOIIErOCcs NaTTEpHa.
14. 3axkoH coxpaHEeHMs] MEXaHUYECKON SHEPIUHU:

OTOT 3aKOH YTBEPXKJAeT, YTO B OTCYTCTBME€ TPEHHUH M JPYTUX BHELIHUX CHJI 0OIas
MEXAHUUYECKasl DHEPIHsI CUCTEMBI OCTAETCs MOCTOSIHHONW. Hanpumep, B kadensax MoTeHIUaabHas
SHEprus B BEpPXHEW TOUKe Mpeodpa3zyeTcs B KHHETUYECKYIO B HIDKHEH TOUKe.

Mougexkyasipaasi GUM3MKa ¥ TEPMOAUHAMUKA

1. MonekynsipHO-KMHETHYECKasi TEeOpusL:



Ota TEOpHA OMUCBIBACT BCUICCTBA KaK COCTOAIINEC N3 MHOXKCECTBA YaCTHUIl, KOTOPBIC ITOCTOAHHO
ABUIKYTCH. OCHOBHBIC TMOJIOKCHUS BKIIFOYAIOT TO, 4YTO TEMIICpaTypa CBsA3aHAa C ABUIXCHUCM

MOJICKYJI, U IaBJICHUC I'a3a BO3SHUKACT U3 CTOJIKHOBEHHUH MOJICKYJI C TIOBEPXHOCTHIO KOHTCﬁHepa.

2. Temmeparypa B MOJICKYJIIPHOH (hU3HKE:
TemmepaTypa mokaspIBaeT CPEAHIOI0 CKOPOCTh JBUKCHHSI MOJICKYI. UeM BBIIIIE TeMIIeparypa,

TeM ObICTpee ABUKYTCS MOJICKYJIBI.

3. WneanpHelii ras:
W neanbHbI ra3 — 3TO MOZEIb ra3a, B KOTOPOW MOJIEKYJIbI HE B3aUMOJICHCTBYIOT MEXKy COOOH,
KpOMeE KakK IIPH CTOJIKHOBEHUAX. [ loBeeHre naeanbHOro ra3a ONnMuchbIBaeTCs IPOCTHIMU 3aKOHAMU,

KOTOPBIC XOPOLIO NOAXOIAT AJI I'a3a IIPU HU3KUX HAaBJICHUAX W BBICOKHUX TEMIICpaTypax.

4. BHyTpeHHss SHEPrus U1eajlbHOro rasa:
BHyTpeHHss sHeprus uaealbHOIo ra3a 3aBUCUT OT TEMIIEPATyphl U KOJIMUYECTBA MoJIeKyl. Uem

BBIIIC TEMIICPATYypPa NN OoublIIe MOJICKYJI, TEM BBIIIC BHYTPCHHASA SHCPIUA ra3a.

5. Muddyzus:

Jubdy3us — 3TO0 mpouecc pPaBHOMEPHOIO PpACIpEIesICHHS MOJCKYJI B IPOCTPAHCTBE.
Mosiekysbl JBMXKYTCS CIy4aliHBIM 00pa3oM, 3arojHssl JOCTYITHOE MPOCTPAHCTBO, HAIPHUMED,

3arax AyxoB paclIpOCTpaHACTCA 110 KOMHATE 6)'[8.1"0,[[8.}’)}1 ,Z[I/Iq)(l)y3I/II/I.

6. l3MeHeHue naBeHUS rasa;
JlaBieHue raza MOXKET M3MEHSTHCS MPU W3MEHEHUU TeMIlepaTyphl, 00bEMa WM KOJIHYECTBa
BelecTBa. HampuMmep, mpu HarpeBaHUH BO3/yXa B IIape JaBIICHUE YBEIMUMUBACTCS, €CITH 00BEM

mrapa OCTaércsi MOCTOSHHBIM.
DJIeKTPUYECTBO
1. Dnekrpuyeckoe noie:
DNeKTpUUECKoe MoJie — 3TO 00JIaCTh BOKPYT 3apsKEHHBIX OOBEKTOB, B KOTOPOH Ha JIpyrue
3apspKeHHbIE 00BEKTHI AEUCTBYIOT CHIIbl. OHO ONpeNeNsieT, Kak 3apsaabl B3aUMOAECHCTBYIOT IPYT €

JPYTOM Ha pacCTOSHUU.

2. 3akoH Kyrona:



3akoH KyroHa onucheIBaeT cuily IpUTSKEHUS WM OTTAIKUBAHUS MEXIY ABYyMs 3apsaamu. Yem

OIIKe 3apsAAbl 1 YEM OHU OOJIBIIIE TIO BCINYHUHE, TCM CUJIBHCC UX BBaHMOHeﬁCTBHC.

3. HanpspkeHHOCTD 3JIEKTPUYECKOTO MO
HanpskeHHOCTD MOKa3bIBAET, HACKOJIBKO CHUIIBHO 3JIEKTPUUECKOE 10JI€ BO3ACHCTBYET Ha 3apsi.

UYeMm cuiibHEE 110J1€, TeM OO0JIbIIIe CHIIa, ISHCTBYIOMIAs Ha 3aps B TOM TOJIE.

4. TloTeHuuan U pa3HOCTh NOTEHIIUAJIOB!
[ToreHnuan — 3TO SHepreTuyeckas XapakTepUCTUKa TOYKM B 1osie. Pa3HOCTh MOTEHLMANOB
IIOKAa3bIBAET, HACKOJIBKO OTJIMYAETCSl SHEPrus ABYX Touek. HampsbkeHue B JIeKTpUYeCKO Lenu

HU3MCPACTCA KaK pa3HOCTb IMOTCHIMUAJIOB MCKAY ABYMSA TOYKaAMMH.

5. 3akon Owma:
3akoH OMa CBS3BIBAET HANpPSHDKEHHE, CUIYy TOKa M CONMpOTHUBICHHE B nenu. OH MOMOTaer
paccuuThIBaTh, KaKOW TOK OyleT Teub uepe3 MPOBOJHHK IPH 33JaHHOM HANpPHKEHUU U

COIIPOTHUBJICHHUMH.

6. DiexTpuyeckoe CONpOTHBIICHHE:
COHpOTI/IBHeHI/IC IMMOKa3bIBACT, HACKOJIBKO MAaTCpHAl NPCIATCTBYCT MPOXOKACHHUIO TOKA. Omno
3aBHCHUT OT MaTepHalia, JUIMHBI IPOBOJHUKA U €ro IUIOLIAIH MMONepeuHoro ceueHus. Hampumep,

TOJICTBIC MEAHBIC TPOBOJAa UMCKOT MCHBIICC COITPOTUBJICHUE, UCM TOHKHUEC AJIFOMHUHUCBLIC.

7. EmxocTs KOHEHCATOpA:
EMKOCTb MOKa3bIBAET, CKOIBKO 2JEKTPUYECKOTO 3apsAja MOXKET XPaHMTh KoHjaeHcatop. OHa

3aBHUCHUT OT PasMEpPOB KOHACHCATOPA U MAaTCPpUalla MEKAY €T0 IIJIaCTUHaMU.

8. Pabora sneKTpuYecKux memneii:

B mensx c¢ pesucropamu, KOHAEHCATOPAMU M WHAYKTUBHOCTSIMH HCIIOJIB3YIOTCSI pa3HbIe
NPUHIOMANBL  JUIS  YIPaBICHHS OSJEKTPHYECKUM TOKOM. Pe3HCTOpBI OrpaHMYMBAIOT —TOK,
KOHACHCATOPhI HAKAIIMBAKOT 3apsJi, a HWHAYKTUBHOCTU CO3JAl0OT MArHuTHBIC IIOJd IIPU

MMPOXOKIACHUHN TOKA.

9. DddexT 3azemieHwus:
3azemiieHne oOecrieunBaeT O€30MacHOCTh, OTBOJS JIMIIHUN SJEKTPUUYECKUNA TOK B 3€MITIO U

MpeoTBpalias MopakeHUe JEKTPUIECKUM TOKOM.



10. 3akoH coxpaHEHHs SHEPTHU B AIIEKTPUUECKOH LIETIH:
OTOT 3aKOH IJIaCHUT, YTO YHEPrHUsl HE HUCUYE3aeT, a Mpeodpasyercs U3 OAHOM (GOPMBI B APYTYIO.

Hanpumep, snexTpuueckas sHEprusi MOXKET MPEBpaIlaThCs B TEIIOBYIO B PE3UCTOPE.

Marneruzm

1. MarauTHOE 1oJe€:
MarauTHOE 10JIe — 3TO 00JIaCTh BOKPYT MarHMWTa HJIM IMPOBOJHUKA C TOKOM, TJI¢ JICHCTBYIOT
MarHUTHBIE CHUJIBL. ET0 MOXHO BHM3yalW3WpOBaTh C TOMOIIBK) MArHUTHBIX JIMHUH, KOTOpPHIE

IMMOKAa3bIBAOT HAITPABJIICHUC U CUITY I1OJIA.

2. BzaumopeiicTBH€ MPOBOAHUKOB C TOKOM:
[IpoBOIHMKHK C TOKOM CO3/1al0T MAarHUTHBIE T0JIs, KOTOPHIE B3aMMOJICHCTBYIOT MEXYy COOOi.
3aKkoH AMIiepa ONUCHIBAET, KaK TaKHE MPOBOJHUKU TMPUTATUBAIOTCS WM OTTAJIKUBAIOTCS B

3aBHUCUMOCTHU OT HAIIPpaBJICHHA TOKOB.

3. Pabota kaTymku ¢ TOKOM:
Korna Tok mpoxouT yepe3 KaTyliKy, OHa co3maeT MarHuTHoe noje. Cuia, aeiicTByromas Ha

KaTyHIKy, 3aBUCUT OT CHUJIbI ITIOJIAA 1 KOJIMUCCTBA BUTKOB ITPOBOAA.

4. MHIyKuust MArHUTHOTO TIOJIS:
MarunuTHO€ 110Jie CO3AaETCS ABMKYIIIUMHUCS HIEKTPUICCKUMHU 3apsiIaMu, TO €CTh TOKaMH. 3aKOH
buota-CaBapa omnuceiBaeT, Kak IMEHHO (DOPMHpYeTCs MarHUTHOE TOJ€ BOKPYT MPOBOJHUKA C

TOKOM.

5. MarauTHslii oTOK U 3akoH Dapazes:
MarHuTHBIM MOTOK TOKa3bIBa€T KOJMYECTBO MArHUTHBIX JIMHUM, NPOXOASALIUX Yepe3
noBepxHOCTh. 3akoH Dapanes OOBSACHSAET, Kak HM3MEHEHHE MAarHUTHOTO IOTOKAa BBI3BIBAET

SJICKTPHUYCCKOC HANIPSAKCHUC, YTO UCIIOJIB3YCTCA B TCHEPATOpaXx.

6. CaMOMHIYKIUS ¥ B3aUMHAsi MHIYKIIUS:
CaMOMHIyKLIUSI — 3TO SIBJICHHE, KOTJa U3MEHEHHUE TOKA B KATYIIKE BBI3bIBAET U3MEHEHHE €€

COOCTBEHHOT'0 MAarHUTHOIrO moJis. B3anmnas HHAYKOHUA IPOUCXOANUT, KOTraa U3MCHCHHUEC TOKa B



OJIHOH KaTyIllIKe UHIYLHUPYET HamnpsskeHue B apyrou. [IpuMeps! BKIIOYAOT TpaHCPOpMATOPBl U

SJICKTPUYCCKUC MOTOPHI.

7. Cuna Jlopenna:
Cuna JlopeHna nedcTByeT Ha 3apsDKEHHBIC YAaCTHUIIBI, JBIDKYIIUECS B MAarHUTHOM IOJIe. DTO

IMPUHIHUII, I/ICHOJIB3yeMLII71 B YCKOPUTCIAX 4aCTUIl JJIsI U3SMCHCHU A HAITPABJICHUA UX IBUIKCHUS.

8. DnexkTporeHepaTop u 31eKTPOABUTATENb!
DneKxTporeHepaTop padoTaeT No MPUHIMITY HHIYKIIUH, IpeoOpa3ys MEXaHUYEeCKYI0 SHEPTHUIO B
AIIEKTPUUYECKYIO. JIEKTPOJIBUTATENb, HAOOOPOT, MPEoOpazyeT 3IEKTPHUECKYI0 SHEPrHi0 B

MCXaHUYCCKYIO, UCITIOJIb3Yd MAIHUTHBIC ITOJIA AJId CO3JaHuA BPAICHUA.

OnTuka

1. Cser u ero BoJIHOBas NMpUpPOJIA:
CBeT — »3TO DIEKTPOMArHUTHOE W3JIy4€HHE, paclpocTpaHswonieecss Kak BoiHa. OH
XapaKTepU3yeTCsl YaCTOTOM, IIMHON BOJIHBI U CKOPOCTBIO pacnpocTtpaHeHus. Hampumep, pasHbie

BCTa CB€TAa UMCIOT pPa3HbIC AJIMHBI BOJIH.

2. 3aKOH OTpa)Ke€HHsI U IPEIOMIICHUS
IIpn oTpakeHUM Yron MaJeHUs paBeH yINy OTpakeHWs. [Ipu npenomiieHHH CBET MEHsET
HaIpaBJIEHUE MPU MEPEX0JIe U3 OJHON CPeIbl B APYTYIO. YTIIBI MOKHO PAaCCUUTHIBATh, HCIOIB3YS

COOTBCTCTBYIOIINEC 3aKOHBI.

3. Judpakuus ceeta:
Judpaxius — 3To sSBIEHUE OTUOAHUS CBETa MPETATCTBUAMHE WM MTPOXOXKIICHHS Yepe3 y3Kue
OTBEPCTHS, YTO MIPUBOAUT K 00Pa30BaHHIIO HHTEPHEPEHIIMOHHBIX KapTUH. DTO BIUSET, HATPUMED,

Ha YETKOCTh M300pakeHUH Yepe3 PemETKH.

4. Wnrepdepennus cera:
WuTepdepeniius BO3HUKAET, KOTJa B UM 00JIee CBETOBBIX BOJHBI HAKJIAIbIBAIOTCS, YCUITUBAS
WIK Oocnabisist Apyr JIpyra. 9TO MOXKHO YBUAETh B TOHKHMX IUIEHKAaX MBUIBHOT'O MY3bIpA, TJie

00pa3yloTcs pajy>KHbIe KOJIbLIA.

5. Tonsipuzamus cBera:



[Monspuzanuss — 3TO HampaBiieHWE KoJieOaHUW CBeTa B ONPEACIEHHOW IUIOCKOCTH.
[Tonsipru3oBaHHBIE OYKH HCIIOJB3YIOT 3TO SBJICHUE, YTOOBl YMEHBIIUTH OJUKH, HANpUMEp, Ha

COJIHCYHBIX OYKax.

6. JIuH3eI:
JIMH3BI — 3TO ONTHYECKHE AJIEMEHTHI, KOTOPhIE COOMPAIOT UM PACCEUBAIOT CBETOBBIC JTYUH.
Brimykiible THH3BI COOMPAIOT YUYW U HCIIONB3YIOTCS B YBEIMUUTEIBHBIX CTEKIIaX, a BOTHYTHIE

pacCc€uBaArOT UX U IPUMCHAKOTCA B OUKaX JJIA JaJIbHO30PKHUX.

7. Iloka3zaTesb IpesoMIICHUS:
OTOT NMOKa3aTellb MOKa3bIBACT, HACKOJIBKO CUIBHO CBET 3aMEUIAETCS MPH NEPEeXoae U3 OAHOM
Cpefibl B IpYrylo. YTOJI NpesIOMJICHHsI 3aBUCUT OT IOKa3aTessl MpeJoMIIeHUs: 00enx cpea U yria

naacHus CBCTA.

8. OmnTuueckas Cuja JIUH3I.
OnTHyeckas cuiia JUH3BI OIIPEACIIACTCA €€ CHoCOOHOCTBIO (I)OKYCI/IpOBaTL cBeT. Uem Ommke

q)OKYCHOG pacCTOAHUC, TCM BBILIC OIITUYCCKAA CHJIAa JIUMH3bI.

9. 3akon CHemnmyca:
DTOT 3aKOH OIMCHIBAET, KaK CBET IPEIIOMIISIETCS ITPH IIEpeX0/ie U3 OJHOU cpesl B Ipyryro. OH
UCTIONIB3YeTCS ISl pacdyéra yriioB MPETOMIICHHS B ONTHYECKHX MPHOOpaxX, TaKWX KaK OYKH H

KaMepBhl.

10. ITocTpoeHue u300paxeHUi ¢ MOMOILBIO JIUH3!
N300paxkenust (HOpMHUPYIOTCS B 3aBUCHUMOCTH OT THIA JIMH3bl. BbINMyknas JMH3a MOXET
CO3/1aBaTh YBEJIMYCHHBIC pealbHbIC N300paKEHHS, a BOTHYTas — YMEHBIICHHbIE BUPTYyalbHEIE.

HpaBI/ma MMOCTPOCHUS TOMOTAKOT OIMPCACIINTD, I'’/IC U KaK IMOABUTCA I/I306pa)K€HI/Ie.

11. Cnexrp cBera:
CrnexTp — 3TO pa3lIoKEHHE CBETa Ha €ro cocTapisiomue 1eera. C MOMONIBIO MPHU3M HWIIH

PEmIETOK MOYKHO Pa3jIoKUTh OEJbIi CBET Ha paayTry, OKa3bIBasi pa3Hble JUIMHBI BOJIH.

12. AGeppauuu B ONTHKE:!
Abeppaiii — 3TO MCKa)K€HUs U300pa)KeHMsl, BO3HUKAIOIINE U3-3a HECOBEPILIECHCTBA JIMH3.

Xpomaruueckasi abeppalysi CBsi3aHa C Pa3HBIMM JJIMHAMHU BOJIH CBeTa, a cepuueckas — C



dbopmoit mrH3bl. OHU UCTIPABIISIOTCS CHIEUATBHBIMU KOHCTPYKLUSMU JIMH3 WK UCTIOIb30BAaHUEM

HCCKOJIBKHX JIMH3 BMECTC.
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