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Y [IEpEI0BOU
TEXHOJIOTHH B
obnactu
AIIEKTPOIHEPTETUK
H;

HOPMAaTUBHO-
TEXHUUYECKYIO
JIOKYMEHTAITHIO,
perIaMeHTHPYIOILY
10 paboty
AIIEKTPOIHEPTETHYE
CKHX OOBEKTOB U
CHCTEM U
UCTIOJNIE3YEMYIO TIPU
1504
MIPOSKTUPOBAHUH;
THUIBI U
XapaKTePUCTUKU
AIIEKTPOOOOPYI0Ba
HUSI,
UCIIONIE3YEMOTO
npu
MPOEKTUPOBAHUH;
OpTaHM3AIII0 U
MOPSIOK

Mudp [Inanupyemsblie Kputepuu onieHuBaHus pe3yabTaToOB 00yueHUs
KOMIIETEH |pEe3ybTaThl
HEYJIOBJIIETBOPUTE | yJOBJIETBOPUTE |XOPOLIO OTJIMYHO
U 00y4eHwus (B COOTB.
JIBHO JIBHO
C YPOBHEM
OCBOCHUS
KOMITCTCHIIHH )

I1K-1 [K-1.1 @®parmeHTapHeie | B neinom B nenom Ycnemnoe u
3HaThb: HaBBIKU. YCIIEIIHOE, HO | YCIIEIIHOE, |CUCTEMAaTH4ecC
COBPEMEHHOE HE HO KOE
COCTOsIHUE CUCTEMATHUYECK |COJEpIKalle |[IPUMEHEHUE
ANIEKTPOIHEPIreTHYE O€ IPUMEHEHHE |€ HaBbIKOB
CKOH CHCTEMBI U HaBBIKOB OIpeeIIeH
TEHJICHLIUNU €€ HbIE
pa3BUTHA, pooebl
COBPEMEHHBIE IIPUMEHEHU
JOCTUKEHUS HAYKU s HABBIKOB




MIPOCKTUPOBAHUS
CHUCTEM U UX
00BEKTOB.

[1K-1.2
YMeThb:
MOATOTOBUTh
UCXO/HBIE JJAHHbIE
JUTSl IPOBEJICHUS
pacueTos, a
MMEHHO, COCTaBUTh
CXEMY 3aMEIlIeHUs
3IIEKTPUYECKOU
CETH WJIU CUCTEMBbI
B LIEJIOM ISt
pacdéra pexxuMoB
IIPU PA3BUTHHU CETU
WM CUCTEMBI,
BBIIIOJIHUTD
pacueTsl
napameTpoB
YHEProCUCTEM.
[1K-1.3

B n a g padots
CO CIIPaBOYHOM
JUTEPATYpPOU U

HOPMAaTUBHO-
TEXHUYECKOU
JOKyMEHTauuen
IIPU BBIITOJIHCHHUH
MIPOEKTOB
Ne Kontponupyemsie Kon koHTpoanpyemoii HaumenoBanue
n/m paszzenbl (TeMBbI) KOMIIETEHINH (WM ee OLIEHOYHOTI'O CPEACTBa
JUCITUTLIAHBI YacTH)
IK-1 Omnpoc. [TpakTueckoe
Paspgen 1. P p
3anstue. JlaboparopHas
Teopwua Hanp
pabora. [Ipe3enrarnus.
IK-1 Omnpoc. [TpakTueckoe
Paspagen 2. P p
. 3anstue. JlabopaTopHas
nedopmMauunim
paborta. IlpezenTanus
Pas3spgpen 3. |IIK-1 Omnpoc. [TpakTHueckoe
ynpyrocrTwu 3anaTue. JlaGoparopHas
pabora. [Ipezenramms
Paspgen 4 . |IIK-1 Ompoc. [TpakTHaeckoe
nnacTUWYHOCT 3anstue. JlaboparopHas
paborta. IlpezenTanus
2MlacnopT QOHAA OLEHOYHBLX CcpeacTB NO

ounc



3. okmnnekTb ©®OC

3 IMEPEYEGIKEHOYHKRPEOCTB

. HammeHoOoOKpaTkKkasa X ap aokureeHpowdcHTomrk| NMpe ac T a B /i
e cpepagcTBa OLEHOYHDO
OLEeHOUYH cpepcTBs
B(POH e
cpepactT ® A
1 |KomnokBuym CpencTBO  KOHTpPOJII ~ YCBOEHHS  yuyeOHoro |[Bompocs! o temam /
MaTepuaga TEMBbl, pas3jeia WId  pa3]esioB [pa3zesiaM
NMCLUIUIMHBL, OPraHU30BAHHOE KaK Yy4yeOHOe |[IMCLUIUIMHBI
3aHsSTHE B BUJE coOece0BaHUs
[IperoiaBaTesis ¢ 00yJarouMUCs
2 |loxnan, [IponykT camocTosiTenbHOW pPabOThl CTyJEeHTa, [[eMbl 10KIaI0B,
cooOrieHue [IpeICTaBISIONIHIHI coboit ny0IMyYHOE (COOOIIEHUM
BoicTymieHue Ilo pemeHuto  omnpeneneHHON
yaeOHO- NPaKTUYECKOH, y4eOHO-
MCCIIeI0BATEIbCKON MIIM HAYYHOM TEMBbI
3 |Pedepar [IpoaykT camocToATenbHOM paboThl cTyaeHTa, [[embl pedepaToB
[peICTaBISIONINI cO00M KpaTKoe H3JI0KEHUE B
MUCbMEHHOM BHUJE TOJIYYEHHBIX pe3yJIbTaTOB
TEOPETUYECKOTO aHanusa OTpeIeNIEHHOM
Hay4YHOH(y4eOHO-HCcCae10BaTeabCKON ) TEMBI, I71e
ABTOP PACKPBIBAET CYTh UCCIIEAYEMOM MTPOOIEMBI,
[IPOBOJUT pPA3IUYHbIEe TOUKHU 3PEHHUS, a TaKxKe
COOCTBEHHBIE B3TJISIBI IO TEME.
4 Bauger c onenkoit [Mtorosas ¢popma OLIEHKH 3HAaHUH. Borpocs! k
3avyery
3. 2. TeMb nNpakTumyeckux pabort
TeMbl M NNaHb NPaKTMWUYEeCKUX 3aHATUIN



MpakTuMnyeckoe 3aHaTne (B ¢Gopme cemMumHapa) 1
HanpAaXeHHOINo COCTOMHMA B TOUYUKe Tena

Bonpocbl gnda o06CyXheHWNSH:

HpC,I[MCT u HpO6J’IeMBI MCXAaHUKH CINIOIIHBIX CpCI. OcHoBHBIE THIIOTE3BL. lloHATHS M
OCHOBHBIE CBOMCTBA CKAJIAPHBIX, BEKTOPHBIX U TEH30PHBIX IOJEH. [IOHATHS 1 OCHOBHBIE CBOMCTBA
CKaJIIPHBIX, BEKTOPHBIX U TCH3OPHBIX MOoJeMN. CI/IMMeTpI/ILIHBIe N aHTUCUMMCTPHUYHBIC TCH3OPHBIC
nosist. CumBod JleBu — YuBura. D1eMeHThI BEKTOPHOTO aHAIU3A.

I[CI\/'ICTBI/I}I C MaTpuoamu. Pasnoxxenune MaTpul Ha CAHMMETPUYHYIO U KOCOCUMMETPHUYHYIO.

MpakTMyecKoe 3aHATMHUE 2 (2 w4.) Tema «Wccn
TOYKe. peia

Bonpocbl Agnda o06CyXheHWNSH:

CMenieHus TOYEK MaJlod 4YacTUIbl CIUIOMHOM cpeabl. CIBUTH, MOBOPOTHI, YIJIUHEHUS.

Tenszop aedopmarnyu u TEH30p CKOpOCTEl nedopmanuu

MpakTuMnyueckoe 3aHaAMumen8pgdrRrRamunue dJdedi@apmsmpoBadt
MpocTenwnme 3apgaynm »Teopuun ynpyrocrtTHu

Bonpocbl AgndA o06CyXheHWSH:

MaccoBasd IUIOTHOCTBh Cpellbl. YpaBHEHUE HEPA3PBIBHOCTH B IE€peMeHHBIX Jlarpanxka u
00BEMHOE pacIIMpeHre CIIOMIHON Cpeibl pH JedopMaIuu.

HaxoxaeHne KOMIIOHEHT TeH30pa. Pellienne XapakTepucTUIeCKOro ypaBHEHUS.

MpakTuMnyeckoe 3aHATNUe (B Gopme s eavianmaypa )T elo
ynpyrocrtTun»

Bonpocbl Agnda o06CyXheHWNSH:

OmnpeneneHue TIaBHBIX AeQopMaIliii U TJIABHBIX HaNpsOKEHUH TeH3opa. Pemenue 3amad Ha
SHEPICTUYICCKOC YCIIOBUC TINIIACTUYHOCTH.

MpakTuMmyeckoe 3aHATHMe (B Gopme cemMmHapa) 5
ynpyrocrTwu»

Bopocb gna ob6bcyxXpeHwunasa:

OCHOBHBIMH YpaBHCHHUAMU, ITO3BOJIAIOIIUMHU PCIIATH HpOCTCﬁHIHG 3aJa4u O IBMKCHHUU
MJIeabHOM )KUJIKOCTH, SIBISIOTCS YPAaBHEHHE pacxo/la U ypaBHeHHe bepHyium.

CxopocTtsb 3Byka. MHBapuanTel Pumana. IIpocteie BosiHbl PuMaHna B 0O fHOMEpPHBIX
JBIKEHUAX ra3a. TeopeMa o NpUMBIKAHUU OJTHOMEPHOTO JIBHKEHMS K NTOKOM0. [Ipumep: 3anada o
BBIIBUKCHHU ITOPIIHSA.

MpakTuMnyeckoe 3aHATHUe (B ¢dopmMe cemMumHapa) 6

Bonpocbl gna o6cyXpeHwna4a:

Pacuer ToncrocteHHBIX MIMHAPOB (Dopmynel JIsime). YacTHbIE ciiyyan HarpyXeHHs
TOJICTBIBX TPYO (3amaya ssime). Pacuer cocTaBHBIX LUIMH]IPOB.

MareMaTtiuueckoe 00OCHOBAHUE MOSBICHUS MOTPAHUYHOTO CJIOA MPU TCUCHUU C OO0IBIINM
yucioMm PeliHonbaca. B. Onucanue Mozeneil TypOyJeHTHOCTH U CLIEHapUEB €€ BOSHMKHOBEHMS B
PAa3JIMIHBIX TCUCHUAX

MpakTuMnyeckoe 3aHATHMe (B ¢GopmMe cemMuHapa) 7

Bonpocbl Agndad o06CyXheHWNSH:

Pacuer cocraBHbIX IUIMHAPOB. TemneparypHble HAIPSHKEHUS B TOJICTOCTEHHOM LMIMHAPE.
HaXO)K,Z[CHI/IC TCUCHUA I/II[CB.JIBHOIZ KUAKOCTHU B pr6ax NMEPpECMECHHOT'O CCUCHH . OmnuncaHue UCTCUCHUS
ujeabHOM JKUIKOCTU U3 OTBEPCTUH B cocynax. B. Pacuer ko puiMeHTs ncTeUeHNs U OTIauH.

TemMmaTunuka nabopaTopHbX pab6orT
1. OnpepeneHve KoadpdpuuyumeHTa BAZKOILCO UNEBRRIOB Me

Henpb: Llenpio naHHON nabopaTOpHOM pabOTHI SBISETCS O3HAKOMIIEHHE B CYLIECTBYIOIIMMU
METOJIaMU H3MepeHus: Kod()(PUIMEHTOB TUHAMHYECKOM BSI3KOCTH Ta30B Ha MpHUMeEpe MeToja



HECTAlMOHAPHOTO TOTOKA, a TaKXe NMPUOOpETeHHE 3HAHUI M HABBHIKOB B PadOTE C BaKyyMHBIM
000pyI0BaHUEM.

2. BapoasdgdpekT npu B3aummMHOWU paunddpdpys3umum rasoB (4u
Hens: [annas nabopaTopHas paboTa CTaBUT CBOCH MBI O3HAKOMHUTH CTYJIEHTOB C TEOpUEH
6apoarddexTa 1 ero HemoCpPeACTBEHHBIM U3MEpeHUEM MpH AU(Qy3un ra3oB yepes IIOCKYIO MIeib, a

TaK¥Xe€ C MeTO,Z[I/IKOﬁ HU3MCEPCHUS BBICOTHI ICIIN U KOHCTAHTBI CKOJIBKCHHU A I'a30B.

3. OnpepeneHnMe MaccoOBOW NNOTHOCTWU cpejbl. (4 u
Hens: I[lenpto maHHOW mabopaTOpHOM paOOTHI SABISETCS O3HAKOMJICHHE C CYIIECTBYIOIIUMHU
MCTOAaMU U3MCPCHUA MacCOBOM INIOTHOCTH BCIICCTBA.

4, MN3yuyeHMNEB OBWOKIE HHHEC XM MaeMON XNUOAKOCTMN. (2 wvac
Ilens: MccnenoBaTh ABMKEHUE BA3KOW HECOKUMAECMOM JKUJIKOCTH.

3.3 IMpunumepHada TemMaTunmKa KypcoBbX npoekTtoB (KyPp
14 fiHEMBSISG] dzts

3.4 Temb gucuyuumnnumHel (MoAayna) A[NA caMoOCTOAaATenb

TnnogEaMbBINNCbMEPARK COMJTaYBaM TY NN EHMNAM:

1. Uto Ha3pIBaeTCS MOJHBIM HANPSDKEHUEM B TOUKE TBEPIOTO JehopMupyeMoro Tena’?

2. Yro Ha3pIBaeTCs HAPSDKEHHBIM COCTOSIHUEM B TOUKE TBEPOTO Aedopmupyemoro tena?

3. Yrto Takoe TeH30p HANPSHKEHUH U ISl 4ero OH UCIOJIB3YETCS B TEOPUH HAMPSHKEHUN ?

4. JlokaxxuTe, 4TO TEH30p HAIPSDKEHUN OJJHO3HAYHO ONpPENENsieT HAPSHKEHHOE COCTOSIHUE B
TOYKE TBEPAOTO AePOPMUPYEMOTO Tea.

5. YTo Ha3bIBAIOT IVIABHBIMU HANPSKEHUSIMU U KaK UX OIPENIEIUTh U3 IPOU3BOJIBHOIO TEH30pa
HanpspKeHun?

6. Jlns yero B MEXaHUKE CIUIOIIHOM CpeZbl BBINOIHSIETCS PA3JI0KEHUE TEH30pa HANpPSKECHUH
HAa I1apOBOM TEH30p HANPSHKEHUN U IEBUATOP HAMPSIKEHUI?

7. Yto Takoe nedopMaliysi 1 KaKOBbI OCHOBHBIE BHJIBI AeopMariim?

8. B uem 3axmrouaercst GU3HMUECKUN CMBICT TreOMeTpruieckuXx ypaBHeHui Komn?

9. Kak cBs3anbl Mex1y co00il ynenpHas MOTEeHIMaIbHas SHEPTUsl IepOpMaIlii B TOUKE TeNa U
NOTEHIMaIbHAast SHeprus AedopmMariuu Bcero TBeporo aedhopmupyemoro rena?

10. [lepeuncnure OCHOBHBIE YPaBHEHUS MEXAHUKH TBEPIOTO Ae(hOPMUPYEMOTO Tea.

11. BeimonHuTe BoIBOJ AM(PepeHInanbHbIX ypaBHEHUH paBHOBecHs. B uem 3akimtovaercs ux
¢buznueckuit cmpica?

12. BelnosgHUTE BBIBOJ| YpaBHEHUH Hepa3pbIBHOCTH Jedopmanuid. B yeM 3akmodaercs ux
¢buznueckuit cmpica?

13. JIns 4yero B MeEXaHUKE CIUIOIIHOM cpelbl HCIOJB3YIOTCS (U3NYECKUe ypaBHEHHs?
3anuuuTte 0000IIeHHbIN 3aK0H [ yKa U MOsICHUTE, KaKle OCHOBHbIE KOHCTAHThI BXOJIAT B HETO.

14. PackpoiiTe CyIIHOCTh OCHOBHBIX CIIOCOOOB BBIBOJIA Pa3pelLIAIONIUX CUCTEM ypaBHEHM
MEXaHHUKH.

15. Yro Ha3bIBaeTCsl HayaJlbHBIM (€CTECTBEHHBIM) HAMNPSIKEHHBIM COCTOSIHHEM IOPOJHOTO
MaccuBa? Kakue ocHOBHbIE ()aKTOPBI BIUSIOT Ha ero hopMHupoBaHue?

16. Ilepeuncnaure M pacKpoWTe OCHOBHBIE THIIOTE3bl O €CTECTBEHHOM HAIPSHKEHHOM
COCTOSTHUH.

17. JlaiiTe onpeneneHue MOHIATHIO «TOPHOE J1aBieHney». Kakne ocHOBHbIE (hOPMBI TPOSIBICHUS
TOPHOTO JaBJICHUS BBIACISAIOT B TEOMEXaHHUKE?

18. Yro moHMMaeTcs MoJ T€OMEXaHWYECKUMHU MOJEISIMH TOPOJHBIX MaccHBOB? KakoBbI
OCHOBHBI€ ITPUYMHBI CYIIECTBOBAHUS OOJIBIIOTO pa3HOOOpa3Us reOMEXaHUYECKUX Moiesei?

19. Tlepeuncnautre OCHOBHBIE KIACCU(PUKAIMM TEOMEXaHWYECKHX MOJENed MOPOJHBIX
MacCHBOB.

20. KaxkoBbl OCHOBHBIE IIOJIOKEHUS, 3aJ0KEHHBIE B YIPYI'YIO MOJENIb (MOJAEIb JIMHEWHO
nedhopMUPYEMOTO Tea) MOBEICHUS ITOPOTHOTO MaccuBa?



21. Packpoiite cylHOCTb runoTe3sl PoarHa 0 «CHUMaeMBbIX» HaNPSKEHUSIX, UCIIOJIb3YEMOM B
paMKax ynpyrom MOJENH MOBEACHHS IIOPOJHOTO MacCUBa.

22. PackpoiiTe OCHOBHBIE MOJIOKEHUS KECTKOIIACTUUECKON MOJENIN OPOJHOrO Maccusa. 9.
KaxoBbl OCHOBHBIE PAaCYETHBIE CXEMBI ISl OIPEIEICHHUs HAarpy3KHd Ha Kpemnb MOA3EMHOW TOPHON
BBIDAOOTKH, COCTaBJIIEHHbIE Ha OCHOBAaHUHM HCIOJB30BAHUS JKECTKOIUIACTHUECKON MoJenu
IIOPOJHOr0 Maccusa?

23. PackpoliTe OCHOBHBIE I10JIOKEHHUS YIIPYTOIUIACTUYECKOW MOJIETIHN IIOPOJHOIO MAacCCHUBA.

24. PackpoiiTe OCHOBHBIE TTOJIOKEHHSI MOJIEIH JIMHEHHOW HACIIEICTBEHHON CPEIbI.

TemMmaTpedpepamoBBONpOoOCaM CaMOCTOATENNbHOT O

OTMeTKa «OTJIMYHO» 3a MUChbMEHHYIO paboTy, pedepar, cooOIIeHne CTaBUTCS, €CJIM U3JI0’)KSHHBIN B
JOKJIaJIe MaTepUAIL:

- OTJIMYAETCS TIIYOMHOM M COACPIKATEILHOCTHIO, COOTBETCTBYET 3asBJICHHOHN TEME;

- YETKO CTPYKTYPUPOBAH, C BBIJICIECHUEM OCHOBHBIX MOMEHTOB;

- JIOKJIaJl CJIeJIaH KpaTKO, YETKO, C BbIJICIEHUEM OCHOBHBIX JaHHBIX;

- Ha BOINPOCHI MO TEME JOKJaja TOJIyY€HBl IOJHBIE HCYEpIbIBaoOmue OTBETH. OTMeETKa
«XOPOIIIOY» CTABUTCS, €CIY U3JI0’KEHHBIN B JOKJIAJEe MaTeprall:

- XapaKTEPU3yeTCs I0CTATOYHBIM COJAEPKATEIbHBIM YPOBHEM, HO OTJINYAETCS HEAOCTATOUHOM
CTPYKTYPUPOBAHHOCTHIO;

- JIOKJIaJ JJIMHHBIN, HE BIIOJHE YCTKHIA,

- Ha BOIIPOCHI IO TEME JOKIIA/a MOIYUYEHbl MOJIHbBIE UCUEPIBIBAIOIINE OTBETHI TOJBKO MOCTE
HaBOJSIIIMX BOIIPOCOB, MJIM HE HA BCE BOMPOCHI.

OTMeTKa «yIOBIETBOPUTEIBHO) CTABUTCS, €CIIU U3JI0KEHHBIN B JOKJIa/le MaTepua:

- HE JIOCTATOYHO PACKPHIT, HOCHT (DparMeHTapHBIN XapakTep, c1abo CTPYKTYPHUPOBAH;

- JOKJIaTYHK CJIa00 OpUEHTUPYETCS B U3JIaraeMOM MaTepuase;

- Ha BOIIPOCHI 110 TEME JIOKJIa/1a He ObUTH TOJIy4€HbI OTBETHI MJIM OHU HE ObUIH MPABHIIbHBIMHU.
OTMeTKa «HEeyI0BIETBOPUTEIBHOY CTABUTCS, €CIU:

- JIOKJIaJ] HE CJIeNIaH;

- JIOKJIaTYMK HE OPUEHTUPYETCS B U3J1ara€MOM MaTepHalle;

- Ha BOIIPOCHI IO BBIMOJHEHHON paboTe HE OBLIM TOJYYEeHBl OTBETHI WJIM OHU HE OBLIN
MPaBUJIbHBIMH.

Bonpochb ANS MOOKMBraoMieoHByK U K

1. [Ipenmer u 3aaaun AUCUUIIINHBL. CBS3b C IPYTUMH JUCLUILIMHAMHU.

2. OcHoBuble runote3sl. Monenu MJITT.

3. Hanpsbxenue B Touke. Tensop HanpsbxeHus. HanpsbkeHne Ha Tpor3BOJIBHOM IUIOHIA/IKE. Y CIIOBUE
Ha TIOBEPXHOCTH.

4. OnpeneneHue IJ1aBHbIX HAMPSHKEHUH U TIOJI0YKEHUS TJIaBHBIX IUIOIIA/IO0K.

5. IlonsiTie 00 >rIMIICON e HAPSKEHUH.

6. MakcumanbHble KacaTelIbHbIE HANIPSYKEHNUS.

7. Auddepenumanbublie ypaBHeHUs: paBHOBecus (ypaBHeHus: Habbe).

8. [TonsATHE O MIAPOBOM TEH30pE U O TEH30pPE-AEBUATOPE HANPSIKEHUM.

9. IlonsiTe 00 OKTa3APUUECKUX HAPSHKECHUAX U MHTEHCUBHOCTH HANIPSKECHUH.
10. Ilepememmienus u gepopmaruu. Ypasaenus Komru.

11. O6bemHas nepopmanus.

12. YpaBHeHus HepaspbiBHOCTH Aeopmannii (YpaBuenus Cen-Benana).

13. Ten3zop nedopmanuu. I'naBusie negopmanuu. MHTEHCUBHOCTD AedopmMariuii.
14. O60061eHHbII 3aKkoH ['yKa.



15. Beipaxxenue HanpspkeHuit uepes negopmanuu (OdpaTtHas ¢popma 3akoHa ['yka).
16. 3axon 'yka B TeH30pHOH (hopme.

17. OcHOBHBIE ypaBHEHUSI TEOPUHU YIIPYTOCTU U CIIOCOOBI X pelleHus. Penienre B nepeMenieHusIX.

VYpaBuenus Jlsime.
18. Pemienne B HanpsbkeHusX. Y paBHeHus bensrpamu-MuTuena.

19. Tumnbl rpaHUYHBIX YCIOBHM Ha MOBEPXHOCTH Teja. MeTo/ibl pelieHus 3a/1a4 TEOPUH YIPYTOCTH.

20. ITnockas nedopmarusi.
21. IInockoe HaNps>)KEHHOE COCTOSIHUE.

22. PenieHune m10cKoi 3ai1a4uu B HanpspkeHuax. OyHKus HanpshkeHuil. Penenue miockoi 3agauu B

MOJINHOMAX.
23. Ilnockas 3aaya B MOJIIPHBIX KOOPAMHATAX.

24. PacueT ToJICTOCTEHHBIX TUIUHAPOB (Dopmyisl Jlsime).

25. YacTtHble ciyyan Harpy»XeHHs TOJCTBIBX TpYyO (3amaua jisme).
26. PacyeT COCTaBHBIX LIWJIUHIPOB.

27. TemmiepaTypHbIe HAIPSHKEHUS B TOJICTOCTEHHOM LIMJIUHJIPE.
28. YcnoBus nepexoja MeTajljia B IJIaCTUYECKOE COCTOSHUE.

29. YcnoBue NOCTOSHCTBA KacaTeIbHOI'O HAIPSHKEHNUS.

30. YcnoBue MOCTOSHCTBA MHTEHCUBHOCTHU HAMPSIKEHUH.

31. YnoBue ynpouHeHus.

32. IIpocToe u CII0XKHOE HarpyKEeHHUE.

33. Pasrpyska. OcraTo4yHble HANPSHKEHHUS U 1e(hOpMaIIHH.

34. Iloctynat pykepa. AcCUIMUPOBaHHBIN 3aKOH TCUCHMUS.

35. Teopus ManbIX yIpyromiacTUuecKux aedopmaruii.

36. Teopus JIaCTUYECKOTO TCUCHMUSI.

37. Teopusa Cen-Benana-JleBu-Muzeca.

Kpuntepuum OULEHKMU:

— oLleHKa «0Tan4HOo» (85-100 6am10B) BICTABISETCS CTYAECHTY, €CIH BBIIOIHEH

IIOJIHBIM 00beM pabOThI, OTBET CTYACHTA MOJHBIM U IPABWIbHBIHN; CTYIEHT CIOCOOEH 00001INUTh
Matepual, cJieaaTb COOCTBEHHbBIE BBIBOJIbI, BBIPA3UTh CBOE MHEHHE, IIPUBECTH
WLTIOCTPUPYIOIINE TIPUMEPBI;

— olleHKa «xoporo» (70-84 6asia) BEICTaBISETCA CTYACHTY, €CIIU BBIOTHEHO 75%
paboThI, OTBET CTY/ICHTA MPABHJIBLHBIN, HO HEMIOJHBIHN, HE TIPUBEICHBI MILTIOCTPUPYIOIINE
npuUMepbl, 000011ao1Iee MHEHHE CTYJIEHTa HEJOCTaTOYHO YETKO BBIPAXKEHO;

— OIIEHKA «yJIOBJIETBOPUTENIBbHO» (52-69 0aioB) BEICTABISETCS CTYAECHTY, €CIIH
BbINosHEeHO 50% paboThl, OTBET MPABUJICH B OCHOBHBIX MOMEHTaX, HET MIUTFOCTPUPYIOLIUX
MIPUMEPOB, HET COOCTBEHHOT'O MHEHUS CTY/ICHTA, €CTh OIIMOKH B JIETAJISIX WA OHU TIPOCTO
OTCYTCTBYIOT;

— OIIEHKA «Hey10BiIeTBOpUTenbHO» (0-51 Oat) BbICTaBIsAETCS CTYAEHTY, €ClIU

BeIOIHEHO MeHee 50% pa6OTLI, B OTBCTC CYHICCTBCHHLIC OIIMOKH B OCHOBHBIX aCIEKTaX TEMBI.

KoMnnek TbiX examaH i

1. Berkpraoggm ecHk a napHOMW GYHKULMUWU paccyumtTbiBaeTcCH
gradp =if+ﬂif+ﬂil€

cx &y oz
2. Bpewmsa, KoToOpoe TeyeéT oagMHaKOBO p[ANna BCeX

a0COJIIOTHBIM;

H

a



3. Bce pa3mMepb OAHOINo Tena MOTryT O6bTb NONYyYeH
MMewWer ocsa Ha HEeKOTOpPbLW NOCT O ACHOHOLNIO AKA0EITHTRAN LNNoeaHC
reoMCTPHUICCKOC,
4 . Boibepurte 3 npepgnoxXxeHHbX dopmMyny pAnsa pacuye
pacwumpeHunsd
m"ﬁI

. V 1&8v
B". = — lll:l:l kS 4 =

ap—=0 Ap YV &p
5. BA3kocTb rTa3a € pocTOM TewmneparTypbl
pacrér;
6 . BA3KOCTb XMAOKOCTW C POCTOM TemMneparTyphbl
aJacr,
7. Fr'mgapoaAuMHaMnmyeckuMnBHaNn@p paBereébBBE@TCd.

2
o’ Q,+Q,

H. =7 +E _|_1_ . =&

T <E Q; Q;
8 . fmMmaopocTaTmnmyeckKkoe pJaB/ieHMe Ha NOBepxXHOCTWU 3
a0COJIFOTHOE;
9. F'mppocTtTaTtTnyeckKkoe faBneHume aAB1AeTCcd Be/TUWYNH
CKQJISIPHOM;
10. FrpyHT, BC€ YacCTMUWYKM KOTOpPOro nNpumuHuMumMalwTCA
Has3bBaeTCHA
(DUKTUBHBIM;
11. Py HPTOT Oy KK&OMMON NAPHbBIE KaHaNnbl NpUHUMaAWTCA YyI
ULUNUHAPUYECKUMMU, napannenbHbBMU Mexpy cobon |,
HICAIbHBIM;
12. OBa notToKa XUWAOKOCTW UMEWT TreomMeTpumyecKkmnm c
NOBEPXHOCTWU U CKOPOCTMU BN OCPXLUOUAOCHTAB/ELHHHLLI X [Trpony K3arxo N
cobnwpaetTca nopgpobue
KHHEMAaTHU4YCCKOC.
13. OdnamerTp, ANA KOTOpPpOro cymma BecoB Bcex dp
onamMeTpoMm, cocTtTaBngdaeTtr 10% oT B3ATOro Beca T py
3¢ (HEKTUBHBIM;
14. OuHaMMWUYeCKUN KOZPPMBPERTCBA3IKOCTMU
ITac
15. OndpdhepeHumanbHOe ypaBHeHMUEe TpaekToOoOpuunm 3an
dx. . .

- ZW‘i'i":l:“:z:":srtjI

dt



16. Ona ruvwnoTte3b MCC umcnonb3syeTcsda
npoctpaHcTBo EBKkina;

a0COIIOTHOE BpeMS;

CIUIOIIHAS Cpea;

17. Ana eBKnNnumpoBa NpocTpaHCTBAa XapaKTepHO, yT
CyMMa YIJIOB TpeyroyibHuka pasua 180 ;

otHommenue Lokp/D = p;

4epe3 ABC TOUKU MOXXHO ITPOBCCTU JIMIIBb OAHY IIPAMYIO;

4yepe3 TOUKY, JIEXKAIYI0 BHE IPSIMOM, MOYKHO ITPOBECTH JIMIIL | MpsAMYI0 Napajjie/IbHYI0 JaHHOM.

18. Ana XupgKkocTehn ABNAeTCHA HexapaKTepHBbLBM
IIJIaBKOCTD,

KOBKOCTb;

HEU3MEHHOCTH (POPMBI;

CIIOCOOHOCTB JIETKO CXKUMAaThCA,

19. HlvixAao XA eHMAa HanpaXeHMA Ha NPOU3IBONMbHO OpUEE
3HaThb
TPpH BCKTOpa HaHp}DKeHI/Iﬁ Ha B3aMMHO OPTOI'OHAJIbHBIX INIOIIAAKaX;

20. Onsa HBLOTOHOBCKOW XMAKOCTMWU uvmcno PeunwHonbAac
vd

Re =
u

21. OAnsa onpepeneHunsa ycKeo@EX-Humnm wme TOHOMbL IiMnepa

IMMOJIHYIO, HaCTHYIO U KOHBCKTUBHYIO,

22. Ecnum gna reomeTpumyecKNMW NOAOBHBLX NOTOKOB X
AeNncTBYWT NponopyumMoHanbHLE CUAbBI,, TO TOBOPAT O
JUHAMHUYCCKOM,

23. Ecnum Macca paBHOMEPHO pacI mvp amemeiea K MN [T @Ol

Mbl MmMeeM p[eno
CO CIUIOLIHOW Cpellou;

2 4. Ecnm NANOTHOCTbL XMAKOCTW dYyHKUMA TONbKO Aa
0apOTPOIHBIM;

25. XnpokocTtun, Yy KOTOpPbX BA3KOCTb 3aBUCUT He T
OT CKOpPOCTMW MaqgBWMUW A, Bmedmeopn, xapakTepa [LBUXEHU.
HEHBIOTOHOBCKOM.

26. XnagkKocTb, ANS KOTOPOW XapaKTepHO OTCYyTCTB

cnos4d XnNagKocCcTMu no Opyr ommy Ha3blBaeTCH
HUAealbHOM;

2 7. 3aBMCUMMOCTb CKOPOCTMWU OT BPEMEHIB YB T/ O Qi X1
TeyeHNA
TypOyJIEHTHOM;



28. 3ajgpaHne cwMeue

nedopmariuio;

29. 3akoH [Japcwun B
ds w ds

30. 3aKOoOH coOXxpaHe

DL _d j pdV =0

dt  dt

3ll3anasgbBaHNne BO

HanpaxXxeHuna wunu, H

NOCTOSAHHOW pgecdopwm

penakcanys Halps>KeHUN.

32. 3HayeHNeE HOpPM

HC 3aBUCHUT OT OPUCHTAIUU IUIOIIAAKH.

33. M3 nepeuncnetH

MNEPEMCIICHUC

34. M3mMeHeHUE 06D

BUAE

AV 31-2 (4]

A k

35. M3mMeHeHUE 06D

onunmceoBaeTcsa 3aBuc

JIMHENHOM;

36. M3mMeHeHNE NnNo

3anncoBaeTca 6b6ana
2

d_P =@ i Eui i

dt & 5 '

37. Mcknwuynte us

Kpy4eHHE;

paCHJ'IIOHII/IBaHI/IG.

38. KnunemMmaTtTunuecska

M?/C

39. KonmnuecTtBO T W

MO nNoBepXHOCTMNU,

IIJIOTHOCTBIO PACIIPEACIICHUA

KoasdpohounuynmeHn

HIA BCeX 4yacTWnuy Tena NONHOCT

AndhepeHyumanbHoOon dopme unMee

Hus ™Maccb (ypaBHeHMWEe Hepaspb.l

BpeMeHNW ycTaHOBNeHMUA pedopme
aobopoT, 3anas3pbiBaHuWue BO Bpe
auunun

ANbHOTNO HanNpPpaIxXxewmue NE 9 QKKK DC

HbIX XapakTepucTwnuk BbbepeTe H
eMa Kyb6ba B pe3ynbTaTtTe BCecCcTO
éMa nopopngéEBNBHEM ONPDRANTKKAKBDC
MMOCTDbIO

THOCTMW B QJaHHOMN ToOYKe nNpocCcTp
HCOM

cnnmckKka pgedcdopmaymnmniw, HEe OTHOCH
9 BA3KOCTb M3IMepseTcSHa B
ApOoOMEXaHMWYEeCKOW XxapaKTepucTtTwu
Ha3bBaeTCH4

T4 ulTybBBCACeOTHCast prnaoc o p My /e



41 . KpBn Bkaastk,  OM TOUYKEe KOTOpPOMNW BEeKTOP CKOPOCTMU H
3TO
JIMHU TOKA;

4 2 . MaTpwuubl, K OT OpP ble&l NOONop enes/MsHI@TC KKyaK YBI@ T U Y U HY ,
Bblbopa cucTeMbl KoopauHart, Ha3 blBalTC4A
TEH30paMH;

4 3. Moaynb cagBUra paccyYmTbiBalT
E
31-2u)

44 anphpaxeHne aBnAaeTcsda BenNuMUYMHONM
TeH3opHoOU

45 . HanpsaxXxéHHOe coOCTOAHME B nNokKodAwemcsa XMUAKOC
T'uAPOCTAaTUYCCKHUM AABJICHHUCM,

46 . HepocTaToK paBneHumsas B TOYKe A0 aTmMocdepHO
BaKyyM.
47 . HopmManbHOe HanpaxXeHWe, B3AT0€e CcO 3Hakom (

THAPOCTATUYCCKOC OJABJICHUC,

4 8. OTHOWwWeHMWEe CymMmMbl o6béEMOB NOp NO BCeMy O06bEé
IMOPUCTOCTBIO;
49 . OTHOWEeHMEM CUN MUHepUUNW K cUNaM TpPpeHUd Has3

Yucno Pernomnnaca

50. MNapameTpbl, KOTOpPpble XapaKTepuU3ylwB RApEKOPOCE
3TO
HarpaHmeBH KOOpAUHATHI;

51. Mepexopn OT AUCKPEeTHO
nmoMO Wb 10
MpEACIIbHBIX ICPEXOJ0B,

=c
(@]
©

e bl K MHT Eer pajlb H bl

52. MNnoTHOCTbL pacnpepgeneHMmsas ruMmagpomMexaHuUnyeckom
NOBEPXHOCTWNW eCcTb Be/TUWYNUHaA

BCKTOpHAA U CKaJIApHas.

53. MNOTHOCTbL pacnpepgeneHmMsa NOBEPXHOCTHONW cCcun
Ha3bBaeTcCAH

HAIPsXKCHUEM

54. Mnowaspgsb, yepes KOTOpYytw dPdunanbTpyeTtTcsa Xupgkoc
IIPOCBETOM;

N
(@]

55. Mopg pe TBMEM ManblXx CWUMN Teso NMeKdo pKMICPAYT Tt
HanpaXeHMWAa He CcTaHy paBHbLBLMW HYNKW. 3DTO0 NPOABIN
TEKY4ECTH,

b |



56. MonoXeHMeE Kaxpgoi qaCTMﬂ}WBamwéaéTMﬂmeHT B
TpaeKTOpUeH

57. [flonepeyHoOoOe cevyeHMEe NOTOKa OpPpTOroHanbHOEe N
JKUBBIM;

58. Mooopgpam@eyeHHbBIN NOBEPXHOCTbI Ha3blBaerTcsd
CTPYUHBIM

59. MTOTOK CKOPOCTWU CKBO3b 3aMKHYTY NOBepxXHOC
3aKNWYEHHOINIO BHYTpPW 3TOW NOBepxXHOCTMWU, Ha3blBae

JTUBEPreHITUEH CKOPOCTH

60. MoToO

)
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o
o
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=

Wb yacTmMMmnoBeepgxKxBamarT unao

OCTa/lbHONW NOBEPXHOCTMU XUAKOCTb TIpaHMU4YMT Cc T as
Oe3HaIOPHBIM

6 1. MoToOK, OrpaHMYeHHBA CO BCEeX CTOPOH TBEpPAHL
HaIlOPHbBIM

6 2. [TfOTOKMW SHEepPrumuum 4Yyepes XNBOE CevYeKmeTUOTHEC
Ha3blBatwT

HalopamMu

6 3. MpeBblWleHNE pfaBNeHUWA Hap aTMocPepHbLM B Tou

U30BITOYHOE TABJICHUE

6 4. Mpn NnaMMHaAapPHOM pPpexXxuMmMe TeyvyeHMUA YyacTuUuubl Xupg
110 MapaJUICIIbHBIM TPACKTOPUAM oe3 nepeMerBadys, MO3TOMY ITOTOK UMECT CIIOUCTYIO
CTPYKTYpPY, T.C. KKUAKOCTb ABUKETCA OTACIIbHBIMU CIIOAMU

6 5. Mpnm npocTOM CABWUINIOBOM Te4YeHUNUMW CKOPOCTbL nNp
CKOpPOCTbIK XaoTumuyeckoro (TennoBBOro) ABUXeEeHMUSA
HUXKE;

6 6 . Mpnm ycTaHOBUBLWEMCSHA OBUXEHMUU HecCcXKXUMMaeMOnNn n
reoMeTpMuyYecKOn, CKOPOKOIH OBIblMO T bEEBO/MLE T/PMHIBIL T O |
BEeE/ITMYMHOMU NOCTOSAHHOIMI
3aK0H bepnymu;
6 7. MpocBeT MpeanbHOINIO T PYyHTa paccyunmTbiBawT nNo
n=

S
68 . Pa6oTa 3TUX CUN MOXeT MU3IMEHWUTb KUHeTMUUYecCK

paccMaTpuBaeMOoOr o ob6bbrémMa CEB@&, ABIOXeRNMEeB AREMK O
BHYTPCHHHUE;

6 9. PaBeHCTBO KacaTeNnbHbLX HaNpaXeHWUN cBUAETETN
CUMMETPUYHOCTH MATPHULIBI TEH30PA HANPSKECHNN;



70. PaBeHCTBO HYNKHW Ha HenoagBUWUXHOW TBEéEpAaoOWn rpa
KacaTeNlbHONW coOCTaBAAKWWMX Has3blBaeTCcCH

IMPpUIIUITIaHUEM

71. C noBblWWEHMWEM TemMnepaTypb TeKyuyecTb
YBCINYIUBACTCA

7 2. CBOMCTBO nNnponyckaTb 4Yuepes3 cebs XMAKOCTb WU
rpagmneHTa paBneHuWnsda, Has3blBaeTcCH

IIPOHUIACMOCTBIO.

73. CBOMCTBO TeKyudyelh cpepb, npendaTtTcTByluWwee eé
BA3KOCTBIO

74. Cunbl, KOTOpPpble Bbl3blBakwWT MU3IMEHEeHWE KoNuyecrtT
BblfeNnNeHHOro o6bémMa Has3bBawTCA

BHCIIHHMMU,

75. COBOKYNHOCTb TOYeKk, 3ajgaBaeMbXx C NOMOLUWbLIO
IIPOCTPAHCTBOM

76. CnocoOOHOCTSDb T e /B JNMOB/AHTOLC TCbBKD KB OJTOCPTMAYH an 0 C 1€ C K
HanpaXeHUWW 3TO NpoABAeEeHNE

YIPYTOCTH

77. CyMMa MU30ObLITOYHOTNTO U aTMoOCd@epHOro AgaB/IeHNIN

a0COJIIOTHOE JTaBJICHUE

N

78 . YKNOH HanopHO
T'uapaBJIMICCKUM

NTNHWNMN Ha3 blBaeTCHA

79. YKnNoH, AaBHbN yAeNbHON AUCEUMONPOB@AHHOW MO

n o

nNpuXoasaLuwemnc Ha eAVWHWUY ANUWHB, Ha3bBaeTcH
THAPaBINYCCKUM,
8 0. YpaBHeHUe HbwWTOHA 3anuncoBaerTcH

-n du,
P dz
8l1. ®opmyna JlenbeH3OHaAa wunumMeeT BUA:

_ nid’

48(1-m)
8 2. ®dopmyna OeclTapyocrcpaa g3caknomrcooi B aertcsda B Bufae

v dS = | div vdr
8 3. PopMynac@RAXAEAPEKOPOCTb WepeH UMAO PKUMELKIO CTTMY
PNKTUBHOT 63 aMPWHBIBEAA E T C A
Pdn

w, =

25:8ll —m



8 4. XapakKTepucTunukmu, He yuymTbhBawWme HenocpepgcrtT

CTPYKTYypPb Tena, 49BnawTCA
HHTCIpaJIbHBIMU,
85. XapakKTepHoOoOe BpeMsa HaxoXjgeHWUdAa MONeKynb B A

nepeckakuBaHUusas B Apyryt ssueliky onpepgenser
TEKYy4eCTb;

86 . UT o aABNgAgeTcCca Kputepmem pexxmma TeuvyeHUNAa:
Yucno Pelinonbaca

(4

87. UT 06b HaAaWTW HanNnpAXeHWE HaAa NPOMU3IBONbBHO O0OpMU
3HaThH

pxﬁp}")pz

HanpaBiieHue e1MHUYHOrO BEKTOPA, JIEKALIETO B 3TOM INIOCKOCTH.



