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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HaHusA: OyHaMEHTaIbHBIX 3aKOHOB IIPUPOBI U
Cnocoben [IOMCK HEOOXOAUMOM JIIs1 |OCHOBHBIX (PM3UUYECKHX 3aKOHOB B 00JaCTH
OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHOU QU3UKH U
TIOWCK, 3ajaun uH(GoOpMaNKu, e€ |TEPMOJAMHAMHUKH, SIIEKTPUYECTBA U MATrHETH3MA,
KPUTUYCCKHIA KPUTHYECKHI aHAJIH3, KoJIeOaHUI ¥ BOJIH, BOJTHOBOM ONTUKH; TPUIHHHO-
aHaJIU3 U CUHTE3 |0000IIeHre U CJIE/ICTBEHHBIE CBSA3HM B PU3NYECKUX 3aKOHAX,
uHoOpMaIMK,  |IpeacTaBIeHHe Ha 00J71acTH UX MPUMEHUMOCTH.
MPUMEHSITh OCHOBE 3HaHUH yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
CHUCTEMHBIN €CTECTBEHHO-HAYYHBIX  |Pa3IMYHBIX 00JacTed GU3UKH It OOBACHEHHS
NOoaXOMd I JTUCHUILIUH U (1)I/ISI/IIIGCKI/IX ﬂBHeHHﬁ; YCTaHAaBJIMBATb U I‘pa(bI/IquKI/I
peleHus COBPEMEHHBIX IPEJICTaBIISITh IPUYMHHO-CIIEACTBEHHbIE CBSI3U B
MOCTABIEHHBIX  |MH(OPMAIIMOHHBIX buznueckux 3akoHax. OOpabaThIBaTh pe3ynbTaThl
3amau TE€XHOJIOTHIA (bu3UYECKUX IKCIIEPUMEHTOB, OLICHUBATh
MOTPEIIHOCTH U3MEPEHUI. Pelarh KOMIUIEKCHbBIE
3aJ1a4d 10 (PU3NKE
HaBbIKH: [IpoBeieHus Gpusnueckux uaMepeHuil u
WCIIOJIb30BaHUs HA MPAKTUKE OCHOBHBIX 3a-KOHOB
buzukn.
YK-1.2 3HAHUS: 3HAET METObI CUCTEMATU3ALINH
Cucrematusupyer uH(pOopMaLny, MOTYYEHHON U3 Pa3HbIX UCTOYHHUKOB
00HapyKEHHYIO yMeHusi: YMeeT CUCTEMaTU3UPOBaTh HHPOPMAIHIO,
MHPOPMAIHIO, MOJIYYEHHYIO U Pa3HbIX UCTOYHUKOB
TIOJIYYEHHYIO U3 Pa3HbIX |HABBIKM: IMeeT HaBBIK cHCTEMATH3ALNK
HUCTOYHUKOB, B MH(pOpPMaLIMIO, TOJYYEHHYIO U Pa3HbIX UICTOYHHKOB
COOTBETCTBUHU C
TpeOOBaHUSIMU U
YCIOBUSIMU 3a7a4u
VYK-1.3 Beibupaer 3HaHMs: 3HaeT METO/Ibl BEIOOpA ONTHUMAIBLHOTO
ONTHMAJBHBIA BAPHAHT  |BapUaHTA PEIICHUS 33aa4ul
peleHus 3aJa4uu, yMeHHsi: YMeeT BBIOUpaTh ONTUMAIbHBIA BapUaHT
apryMeHTHPYS CBOM pelleHus 3aaun, apryMEeHTUPYs CBOI BBIOOP
BBIOOD HaBbIKH: VIMeeT onbIT BEIOOpA ONTUMAIIBHOTO
BapHaHTa pelleHus 3aJaul, apryMEHTHUPYs CBOI
BBIOOD
2. OIIK-1 OIIK-1.2 Ymeert pemate [3HaHUsSA: 3HAET METO/IBI PEIIEHUS CTaHIAPTHBIX
Criocoben CTaH/IapTHbIE npodeccuoHaNbHbIX 3aJa4, IPUMEHSS
pemiaTth 3a7aun  [npodeccuoHaIbHbIe €CTECTBEHHOHAYYHbIE 3HAHUS
npodeHCCHOHAN |3a7auu, IPUMEHss yMeHmusi: YMEET pelaTh CTaHJapTHBIE
bHOHI METOJIbI MOJIETUPOBaHHs, |TIPO(YECCHOHANBHBIE 3a/1a491, IPUMEHSSA
JCATEIbHOCTH, |MaTEeMaTU4ECKOIo €CTCCTBCHHOHAYYHbIC 3HAHUS
TIPUMECHSIS aHaIN3a, €CTECTBEHHO-  |HABBIKM: VIMeeT ONbIT peleHns CTaH1apTHBIX
METOJIBI Hay4HbIE U npodeCCHOHATIBHBIX 33J1a4, IPUMEHSS
MOOJICTTUPOBHAM |0OIIEHH)KEHEPHBIC €CTCCTBCHHOHAYYHbIC 3HAHMS

i,

3HAaHUA




maTemarudeckor [OITK-1.1 3HaeT ocHOBBI  [3HaHuMs: 3HaeT PU3NYECKUE MOJEIIN U YCIOBUS UX
0 aHaJIn3a, METO/IOB MPUMEHUMOCTH TP PELICHUU 3a]1a4
€CTECTBEHHOHAY |MOJEINpPOBaHUs, po(hecCHOHATTLHOM e TEILHOCTH.
YHBIC U MAaTE€MaTUYECKOTrO yMeHHs1: YMEET UCI0Ib30BaTh (PU3nYecKre MOJIeNn
OOIEHHKEHEPH |aHan3a, IIPU pElIeHUH 3a7a4 TPodhecCUOHATbHOM
bI€ 3HAHUSA MaTeMaTU4YeCKOMN JAEATEIbHOCTH.
CTaTUCTUKH, HAYK O HaBBIKHU: IMeeT HaBbIK MpUMEHEHUS (PU3HUUECKUX
3emiIe, Fe01e31H, MOJIeJIeH MPU pelIeHUH 3a1a4 MpodeccuoHaIbHON
Kaprorpaduu, JESITEIBHOCTH.
JUCTAaHIIMOHHOTO
30HIMPOBAHUSA
MPUMEHUTEIBHO K
3aayaM
npodeccrnoHaIbLHON

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIN.

JucnurnuHa siBIseTcs 0053aTeIbHON

Hns  mpomomkenus  (GopMupoBaHUS — 3asABJICHHBIX ~ KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
npeamecTByromux aucuumuiia: Maremaruka (YK-1), HauepratenbHas reomeTpusi 1 MHKEHEpHAs
rpaduka (YK-1), Madpopmarmonnsie Texuonorun (YK-1), Maremaruka (OITK-1)

N3yuaemass nUCHMIUIMHA SIBISETCS OCHOBOM JUIsi TPOJOJDKEHUS (OPMHUPOBAHUS YKa3aHHBIX
KOMITETEHIMI B cieAyromux gucuuminaax: ®wumocodus (YK-1), Marematuka (YVK-1),
Maremaruka (OITK-1), OchHoBbl 3emieyctpoiicTBa u Kamactpa Heasmwxkumoctu (OITK-1),
DKOHOMUKO-MaTeMaTudeckue Meroasl u moxaenupoBanue (OIIK-1); rocynapcTBeHHON UTOTOBOIA
arrectanuu B (Qopme: BrImosiiHeHHe, TOATOTOBKA K TMPOIEAYpPE 3aIlMThl M 3allUTa BBIMTYCKHOM
kBanuukannonHoi pabotsl (YK-1), Beimonnenue, moAroToBka K MpoleAype 3allUThl U 3aIIuTa
BBINTYCKHOW KBaMpuKanuonHoi padoter (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUN HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATENbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPaTETHYECKUMU TEXHOJOTHUAMM SIBISIOTCS: JICKIMOHHBIEC 3aHATHUS, TPAKTUYECKHUE U
71a0opaTOpHbIE 3aHATHS

Ha noctuxeHne KOHKPETHBIX Iened oOyueHusi HamnpaBieHbl MPUMEHSEMble TaKTHYECKHe
TEXHOJIOTUH: KJIACCHUYECKast JICKIHS, TPOOIeMHast JTEKIIHS

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

2 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 Tembl 3aHATHI

4acoB KOMIIETEHINH
Du3nyecKkue 0CHOBbI MEXaHUKHU 72 OIIK-1, YK-1
Jlexuwus. Jlekuus 1. O630pHas Mo GU3NIECKUM OCHOBAM MEXAHHUKH. 2
ITpakTueckoe 3ansatue. [Ipakrnueckoe 3ansarue 1. duznueckue 2

OCHOBBI MCXaHHUKU.

JlaGopatopHas paborta. JlaboparopHas pabota M3ydyeHne 3aKk0HOB 2




BpaliaTeIbHOTO JIBIKCHHs Ha MasiTHuKe ObOepoOeka'.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
PI'P

I TIpopaboTka TeopeTnueckoro MaTtepuasia (KOHCIIEKTHPOBAHUE 110
y4eOHBIM MTOCOOMSAM HIIM TI0 JICKIUSM B 3JIEKTPOHHOM Kypce) Io
paszaenam:

1) Ou3nyecKkue OCHOBBI MEXaHUKH.

2) Cratuctuueckas GU3MKa ¥ TEPMOJIMHAMHUKA.

II BeimonHeHne NpakTUYECKUX 3aIaHU:

1) CaMocTosiTenbHbIE padOTHI B 3JICKTPOHHOM KypCe.

2) PacuetHo-rpaduueckoe 3aanue 1mo gabopaTopHoit padboTe
"Onpenenenne kodpdunmenta [Iyaccona ais Bo3ayxa METOAOM
Kiiemana-/Iezopma': HanmcaHue KOHCIIEKTa 0 METOANYECKUM
YKa3aHUSIM, 110 PUBEACHHBIM U3MEPECHHUSIM BBITIOJTHUTH OTYET
(3amoytHeHME TaOJIUITBI, OIIEHKA IMOTPEIIHOCTH, BBIBOJ 110 padoTe).
3) Odopmnenue otuera no 1aboparopHoii padore "M3yueHue
3aKOHOB BpaIllaTEILHOTO JBIKEHUs Ha MasTHUKe O0epOeka”
(3amonHeHue TabIUIIBI, MOCTPOSHHE IrpaduKa, pacueT MOMEHTA
WHEPLHUU MasiTHUKA, BBIBOJ 10 padoTe).

4) Pemiennie T€CTOB 110 3a1uTe J1a0OPATOPHBIX PadoT.

66
Wnag xonTakrHag padora: 0
3 cemecTp
. Komnnuectro | Dopmupyembie
Bunbl u TeMbI 3aHATHIA
4acoB KOMTICTCHITHH
AaexTpoanHamMuka. Kojsedbanus u BOJIHBI. 72 OIIK-1, VK-1
Jlexums. Jlekmus 2. O030pHAas O JIEKTPOCTATUKE. 2
[TpakTueckoe 3ansatue. [Ipaktnueckoe 3ansatue 2. BupryanbHblii 2

MpakTUKYM "DKcnepuMeHTalbHas IpoBepKa TeopeMsl ['aycca nms
DJIEKTPOCTATHYECKOTO MO B Bakyyme'"




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
PTP

I ITpopaboTka TeopeTuieckoro Matepuasia (KOHCIIEKTUPOBAHUE T10
y4eOHBIM MTOCOOUSIM HIIM TI0 JICKITUSM B DJIGKTPOHHOM Kypce) I0
paszzenam:

1) DNeKTpOIUHAMHUKA.

2) Konebanus 1 BOIHBI.

II BeinonHeHue NpakTUYECKUX 3aJaHUMN:

1) CaMocTosiTenbHbIe padOThI B 3JIEKTPOHHOM KypCe.

2) PacuetHo-rpadudeckoe 3aqaHue 1o 1adbopaTopHou paboTe
"OnpeneseHue yeabHOro 3apsijia 3JIEKTPOHA METO0M
MarHeTpoHa': HalmMCcaHue KOHCTICKTA M0 METOJUYECKUM YKA3aHUSM,
0 MPUBEACHHBIM U3MEPEHUSM BBITIOJHUTH OTYET (3aM0JIHEHUE
Ta0JIMIIBI, TOCTPOCHHE TpadrKa, pacueT yASIbHOTO 3apsiaa, OICHKA
MOTPEITHOCTH, BBIBOJ 1O paboTe).

3) PacuerHo-Tpaduueckoe 3agaHue 1o J1adopaTopHOii paboTe
"OnpezneneHre CKOPOCTH 3ByKa B BO3JyXe': HallMcCaHWe KOHCIIEKTa
0 METOJIMYECKUM yKa3aHUSM, TI0 IPUBEICHHBIM U3MEPEHUSIM
BBIMIOJTHUTH OTYET (3aMOJHEHUE TaOIHIIbI, pAaCYeT CKOPOCTH, OLIEHKA
MOTPEITHOCTH, BBIBOJ 1O paboTe).

4) Ocdopmiienue oTyera 1Mo BUPTyalbHOM TabopaTopHO padoTe
"DxcrepuMeHTaIbHas MpoBepka TeopeMbl ['aycca" (moctpoenue
rpaduKoB, pacueT NEeKTPUIECKON OCTOSTHHOM, BBIBOJI 1O padoTe).

5) Pentenue TecToB MO 3a1uTe 1a00paTOPHLIX PA0OT. 68
WMuas koHTakTHAst paboTa: 0
IToAroToBKa K 3K3aMEHY 30
ITpoBeeHNE K3aMeHa 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOIUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3yueHne TUCIMITIIMHBI PU3UKA PEKOMEHIyeTCsl HauaTh ¢ 03HAKOMJIEHHs ¢ paboueil mporpaMMoi,
ee CTPYKTYypOoll M coJep>KaHHUEM pa3/enoB. YUeOHbI MaTepuan CTPYKTYpUPOBaH, H3Yy4€HHE
JVICTIATUTHHEI OCYIIECTBIISIETCS B TeMaTH4eCKOn MOCJIEI0BATEIbHOCTH.
3aHATHS JIEKIIMOHHOTO THIIA JAIOT CHUCTEMAaTU3MPOBAHHBIE 3HAHMS MO IUCLUIUIMHE (QH3HKa,
KOHIIGHTPUPYIOT BHUMaHUE Ha HanOoJee CIIOKHBIX U Ba)XXHBIX BoINpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuaia; oOpamaTs BHUMaHUE Ha
GOpMYyIUPOBKM U KaTeropuH, pacKpblBalOIIWE CYTh MpPOOJIEMBbl, SBIEHUS WIM Mpolecca;
3a(hUKCHPOBATH BBIBOJIBI 17§ MPaKTUIECKHE PEKOMEHIAINH.
[TonrotoBka K 3aHATHSIM CEMHUHAPCKOI0 THIA BKIIOYAET O3HAKOMIIEHHE C IUIAHOM
NPaKTUYECKOr0 M J1abopaToOpHOro 3aHATHM; paboTy ¢ KOHCIEKTOM JIEKIMH, BBIOJHEHHE
JOMAITHETo 3afaHusi, paboTy ¢ y4eOHOH M y4eOHO-METOAMYECKON JUTEepaTypoil, Hay4YHBIMH
W3JJAHUSMH W DJIEKTPOHHBIMH 00pa30BaTENBHBIMUA pECypcaMH, PEKOMEHIOBAaHHBIMH padodeit
IpOTrpaMMOii T CLIUTUTMHBI ¢buznka.
ConepxaHne camMoOCTOSITEJILHOW PadoThl omnpezensercs paboueil mporpaMMol JHCHUIUIMHBI
¢u3nKa, OINEHOYHHIMH W METOIMYECKHMH MaTepualaMu, 3aJaHusIMH W yKa3aHUSIMHU
npenogaBarenss. CamocTtostenbHas paboTa MOXET OCYIIECTBISATBCS B ayJUTOPHOM H
BHEAyAUTOpHOU (opmax. DPPEeKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSTENLHOW pabOThI
SBISICTCA  DJIEKTPOHHass MH(GOpPMAIMOHHO-00pa3oBaTeNbHas CpeJa YHHBEPCHUTETa, KOTOpas
o0ecreynBaeT JOCTYH K 00pazoBaTeIbHOI Mporpamme, paboueil mporpaMmme TUCHMITIMHBI (PU3HKa,
K DOJEKTPOHHBIM OHMOJIMOTEUHBIM CHCTEMaM, MpPOPECCHOHAIBHBIM 0a3aM JaHHBIX |
MH(POPMALMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.



W3yueHne IUCIHUILTIHBI
nabopaTopHOM

paHoii  paboOThl,  BBHINOJIHEHHE  TECTOB

¢u3KKa BKIIOYAeT BBINOJHEHUE pPacyeTHO-TpapUUecKUX 3aJaHU,
B JJICKTPOHHOM

Kypce.

[lepuonu4HOCTh MpOBEACHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CHCTEMa OLECHHBAHUS
X0Jla OCBOEHMsI IUCLUIUIMH IpeJACTaBlIeHbl B pabodell mnporpamme. YCIOBHs aTTeCTallUU
IPUBEJEHBI B TEXHOJIOTMYECKOM KapTe, BXOASILIEH B cocTaB pabouell MporpaMmsbl AUCHUILUIMHBI
dusuka.
DopMoii MPOMEKYTOUHOH aTTECTALUH 110 TUCIUILIMHE (PU3UKA SBIISIETCS SK3aMEH.

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeUEeHNE

YYEBHO-METO/JUYECKOE

NeNo
/a

Crnrcok UCoab3yeMOM JIUTEpaTypbl

KomnnuectBo
9K3EMILIAPOB MEYATHBIX
W3JaHUHM, TMEIOIINXCS B

OHOJIHNOTEKE, MITH
AJIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu uTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

Tpodumona, Taucus MBanoBHa. COOpHUK 3amad IO KypCy
¢u3uku ¢ pemeHusMu [ Tekcr] yueb. mocobue A
crynentoB By30B / T. U. Tpodpumosa, 3. I'. [laBnoBa. 5-¢ usn.,

crep. M.: Beiciias mkoma, 2004. - 589 c¢. ISBN 5-06-004164-
6. Dx3eMIuApsl: Bcero 99.

99

2. |CaBembeB, Uropp  BmagumupoBmu. Kypc — ¢usuxu
[DnexTponHbIi pecype] : yueOHOe mocodue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: OnextpuuectBo. Konebanus u BonHbl. BonHoBas onTuka. 7- 84164
€ W31, cTep., 2022. - 468 c. ISBN 978-5-8114-9096-7.

3. |CaBenbeB, Uropsr BnagumupoBuu. Kypc oOmeit ¢usuku

[DnexTpoHHbIl pecypc] : ydueOHoe mocobue : B 3 Tomax. T. 1

https://e.lanbook.com/book/3

: Mexanuka. MonekynsapHas ¢pusuka. 19-e usn., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.
6.2. MarepuanbHO-TeXHUYECKas 0a3a ¥ IporpaMMHOe oOecrieueHe
NeNe | Ayauropuu st npose- | [lepeueHb OCHOBHOTO 000pyJOBaHUS IIporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHUSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTAINN
1. 209 () KOMIUIEKT  TTIPUBOPOB  (1),[Microsoft Office
VYcranoBka i ompen.oTHoureHus|Standard, BuptyanbHblii
TETUTOEMK. BO3/yXa NpU(|TpakTUKyM 10  (usmke
MOCTOSIH.JIaBNIEHMM W TOCcTossHHOM 111 BY30B (B 2 yacTsx),
o0wséme (1), YcranoBka maboparopHas|Komriekt 11O TUTST
"Mastauk OGepbeka" ®M 14 (1),|pemenus OCHOBHBIX
Kowmmiekt yueOnoit mebenu (1) MOJIb30BATEIbCKUX 3ajad,
Arent Dr.Web
2. 216 (1) IIK S404,2  400W/Intel Core i3[Microsoft Office
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Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBL P®OHJ OLEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHU, TITyOuHa yCBOEHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHME H3/araTb MaTepuai (4eTKOCTb, I'PAMOTHOCTh H3JIOKECHUS MaTepHajia, TOYHOCTh U
IIOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuana);

- YMEHHE IPUMEHSTh TEOPETHYECKNE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUM.

[Ikana onleHWBaHUs MPEICTaBICHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [[Ikana
Kpurepuu onieHnBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHU
[Toporossiii OOyuvaromuiics ¥WMeeT 3HAaHUS OCHOBHOTO MarepHana,| yJaoBier-
YPOBEHb MPOSBISIET yMEHWE JIOTUYHO €ro u3jarartb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTU B U3JIOXKCHUM  MaTrepuala,
HEJO0CTaTOYHO MpaBUJIbHbIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTUYECKUX 3a0aHUMN.

[IponBunyteiii  |OOyuaroniuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAZIe€T HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMaMH UX BBIITOITHEHUSA

Bricokuil ypoBenb |OOyuaromuiicss riay0oKO M MPOYHO YCBOWJI IPOrPaMMHBIN|  OTJIIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPUS C IPAKTUKOW, IPU 3TOM
oOyuaroluiics He  3aTpylHsSeTcs C  OTBETOM  IIpU
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiseTCs €
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIaMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyeckoi
JUTEPaTypo, MNEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT TMPUHATHIE PELICHHs, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMH  HaBbIKAMHU, MpPHEMAaMU  BBIOJIHEHHUS
MPAKTUYECKUX paboT

7.1. IlpomexxyTouHast aTTecTalus 00y4aronxcs
[TpomexyTouHasi aTrTecTalysi o0y4JaroUIMxXcs HallpaBJIeHa Ha OICHHBAHHE Pe3yJbTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOIYJII0) U IPOBOJUTCS C MCIIOIB30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[IpuMepbl THUMOBBIX KOHTPOJBHBIX 3aJaHUi W3 0a3bpl (OHHA OICHOYHBIX CPEACTB IO
00pa3oBaTeNbHON IPOrpaMMe.

Cemectp 3

TunoBble 3aaaHNA N0 MeXaHUKe.



1) [iBuxeHne maTepuanbHOM TOUKM 3a4aHO YpaBHeHWEM, r(t) = i(At?)+jBt+kC, 20e A = 1 m/c?, B=5m/c, C =
15 m. Halitu BbipakeHus V(t) n a(t). Ana momeHTa BpeMeHu t =2 ¢ BbIYUCINUTL: MOAY/Ib CKOPOCTU, MOAY /b
YCKOPEHUSA, MOAY/1b TAHTEHLMAZIbHOTO YCKOPEHMA, MOAY/Ib HOPMaJ/IbHOFO YCKOPEHMUA.

2) CaHKM Maccoit m =5 Ke cnycKatoT Ha BEpPEBKe C ropbl, UMetoLen yron HaknoHa 30°. Haiaute cuny
HaTAMEHUA BEPEBKM, ECNIN YCKOPEHME CaHOK a = 1 M/c. TpeHne CaHOK O FrOpKY He YunTbiBaTb.

3) HaltT MOMEHT MHEePLMK TOHKOTO OAHOPOAHOrO KObLa paanycom R = 20 cm u maccoi m =100
2 OTHOCUTE/IbHO OCU, NepneHaMKYAAPHOM NIOCKOCTU OCHOBAHMA 1 MPOXoasalleit yepes cepeamHy OAHOTo
M3 paamnycoB KosibLa.

4) OgHOPOAHbIN CTEPKEHb ANMHON | =2 M U Maccolt m =5 Ke BpallLaeTcs B BEPTUKabHOM NIOCKOCTU
BOKPYI ropM30oHTaIbHOM OCK, MpoxodaLleit yepes cepeanHy cTepiKHaA. C KaKMM YrioBbIM YCKOPeHnem
BPaLLAeTCA CTEePXKEeHb, €C/IN Ha HEero AencTByeT MOMEHT cuin M=50 H m?

5) U3 onpbicKkMBaTeNs Na040BbIX AePeBbeB BbIBPaChbIBAETCA CTPYA MKUAKOCTU CO CKOPOCTbIO V2 = 25 m/C,
NAOTHOCTb XMaKocTh 1 r/cm®. Kakoe gaBneHue p; co3aaet Komnpeccop B 6ake onpbickusartens?

Tunosbie 3a4aHUA N0 MOEKYNAPHOI PpusnKe.

1) faBneHune BO34yxa BHYTPU MNAOTHO 3aKyNnOpPeHHOM BYTbIIKK Npu TemnepaTtype t; = 7°C paBHo p; = 100
K[a. Mpw HarpeBaHun ByTbinKM NpobKa BbineTena. [lo Kako TemnepaTypbl t; Harpenun ByTblb, ecau
npobKa BblAep*KUBAET AasneHue p; = 130 klla?

2) Ha cko/ibKo yMeHbLLMTCA aTmochepHoe aasneHne p = 100 klMa npu nogbeme Habnogatena Haj,
NoBEPXHOCTbIO 3eMn Ha BbicoTy h =100 m? CuunTaTb, UTO TemnepaTypa Bosayxa T =290 K n He usmeHaAeTca
C BbICOTOIA.

3) Kakoe KosimyecTBo TenioTbl Q TepsaeTca exeyacHo Yepes ABOVHYI0 NAapHUKOBYIO pamMy 3a cyeT
TEN/JI0NPOBOLHOCTM BO34yXa, 3aKNOYEHHOTO MeXAay e€ NoanamuaHbIMM naeHkammn? MNaowanb Kaxkaon
NNEHKN S=4 M?, paccToaHmne mexay Humm x =30 cm. TemnepaTypa B napHuKe t; = 18°C, Temnepatypa
Hapy»KHOro Bo3ayxa t;=-20° C. TemnepaTtypy t BO34yxa MexKay NN1eHKaMM CYUTATb PAaBHOM cpeaHemy
apnudmeTUYecKoMy TeMMepaTyp B MAPHUKE U B OKPYKatOLLEM NPOCTPaHCTBEe. Paamyc MoaeKkyabl BO3ayxa r
=15 Hem. MonsapHasa macca Bosayxa M =0,029 ke/mons.

4) B no4BEHHOM MOHO/INTE 3@ CHET €ro MOPMUCTOCTU (KanUANAPHOCTM) BOAA NOAHANACL Ha BbicOTy h = 40
cm. CynTasn, YTo NOPbl UMEIOT LUAUHAPUYECKYIO GOPMY, a BOAA NMOAHOCTbIO CMaYyMBaET NoYBY, ONpeaenTb
anameTp d noyBeHHbIX Kanuanapos (nop).

5) OnpeaennTb KONMYECTBO TEMNIOTbI, MOMI0LWAEMOe BOAOPOAOM Maccoi m = 0,2 K2 Npu ero HarpeBaHuu
oT TemnepaTypbl t; =0°C go Temnepatypbl t; =100°C Npy NOCTOAHHOM AaBaeHUU. HaliTu TaKkKe U3MeHeHMe
BHYTPEHHEN 3HEePr1mn rasa 1 cosepLiaemyto UM paboTy.

TunoBble 3a4aHUA NO 3/IeKTPOAUHAMMUKE.

1) ABe AnvHHbIEe NapannesbHble OAHOUMEHHO 3aPAXKEHHbIE HATU PACMNONOMXKEHbI Ha paccToAHuKM a =0,1

M OpYr OT Apyra. JInHeiHaa NJ0THOCTb 3apAda Ha HUTAX OAMHaKoBa M pasHa 10 MkKa/m. HallTu Benmumny
M HanpaB/ieHME HaNPAXKEHHOCTN PE3YNbTUPYIOLLETO 3/IEKTPUYECKOTO NOS B TOYKE, Haxoasawenca

Ha paccToAHuM r = 0,1 M OT KaxKAOoW HUTMU.

2) HanpsaxeHne Ha WKnHax anekTpoctaHunmn U, = 6600 B. MoTpebutens HaxoauTca Ha pacctoaHum [ =10 Km.
KaKoW niowaan nonepeyHoro cevyeHmna S Hago B3ATb MeAHbIM NPOBOA ANA YCTPONCTBA ABYXNPOBOAHOM
NMHUW Nepeayn, ecam cuna Toka B AinHum | =20 A n nageHue HanpaxXeHua U B nposogax coctasnset 3%.

3) Cuna ToKa B NpOBOAHMKE paBHOMEPHO HapacTaeT oT I, =0 A go | =3 A B TedeHue BpemeHu t =10 c.
OnpenennTb 3apAg, g NpoLweaLwmnii B NPOBOAHMUKE.



4) [iBa AVHHbIX NapanienbHbIX NPOBOAA HAX0AATCA Ha PacCTOAHUMU r =5 cm oguH oT apyroro. Mo
NpoBOAaM TEKYT B MPOTUBOMOIOMHbIX HanpaBAeHUAX 0AMHaKoBble TOKM | =10 A. HaiiTh Hanpsa»KeHHOCTb
MarHUTHOrO MO B TOYKE, HaXOAALLENCA NocepeanHe Mexay NpoBoAaMu.

5) NepneHaMKynapHO MarHMTHOMY MO0 € UHAYKUMen B = 0,1 T BO3OYKAEHO 3N1eKTpUYeckoe nose
HanpAKeHHoCTbto E = 100 kB/m. NepneHAnKYNSpHO 060MM MOAAM ABUMKETCSH, HE OTK/IOHASACH OT
NPAMOJIMHENHOMN TPAEKTOPUM, 3aPAKEHHAA YacTMLA. BbIUMCANUTL CKOPOCTb YacTULbI.

Tunosble 3agaHUA NO KonebaHuam u BosIHam

1) Touyka paBHOMEPHO ABUMKETCA MO OKPYXKHOCTU NMPOTMB YAaCOBOW CTPesKM ¢ nepnogom T = 6 ¢. AnameTtp
OKpYKHOCTU d = 20 cm. HanuncaTb ypaBHeHME ABUXKEHUA MPOEKLMM TOUKM HA ocb Ox, Npoxoasallei Yyepes
LEHTP OKPYKHOCTM, ECZIN B MOMEHT BPEMEHMU, MPUHATBIN 33 HaYalbHbIN, NPOEKLMA Ha 0Cb OX PaBHa HY/O.
HaiTu cmeLLeHne TOUKM, CKOPOCTb U YCKOPEHME TOYKM B MOMEHT BpemeHu t = 1c.

2) OBa 0AMHAKOBO HamnpaB/ieHHbIX FAPMOHUYECKMX KonebaHna ogHoro nepuoga ¢ amnautygamu Al = 10
CMWUA2 = 6 CMCKIaabiBaloTca B OAHO KonebaHne ¢ amnautygon A=14 cm. Haitm pasHocTb ¢as
CKNafblBaeMblx KonebaHWN.

3) TMnockaa 3ByKOBas BOJIHA BO3OY)KAAETCA MCTOMHMKOM KoJsiebaHuit 4vactotbl 200 [y. AMnanTtyaa
KonebaHMin UCTOYHMKA paBHa 4 mMm. HanucaTb ypaBHeHMEe KosiebaHWIA UCTOYHWMKA, eCiM B HayasbHbIN
MOMEHT BPEMEHWU CMeLlleHMEe TOYeK MCTOYHMKA MaAKCMManbHO. HalTum cmelleHne Touyek cpeapl,
HaXo4ALWMXCA Ha paccToAaHMM x = 100 cm OT UCTOYHMKA, B MOMeHT t = 0,1 ¢. CKOpOCTb 3BYKOBOW BOJIHbI
npuHATL 300 m/c.

Tunosble 3agaHuA NO BOJIHOBO ONTUKe

1) Ha MbInbHYO NAEHKY C MOKasaTesem npenomneHuan = 1,3, HaxoAsAwylocs B Bo3gyxe Magaer
HOPMasibHO Ny4yoK ny4yeit Genoro ceeTa. Mpu Kakon ToAwMHe MNEHKM d CBET € A/MHOW BoJiHbI 0,55
MKM OKa¥eTcsi MaKCMMAIbHO YCUIEHHbIM B pe3y/ibTaTe MHTepdepeHumnn?

2) MNocKoBbINyKAas /IMH3a C ONTUYECKOM cuio D =2 0nmp BbINYKAOW CTOPOHOWN NEXKUT Ha CTEKNAHHOM
nnacTmHke. Paauyc deTBepToro TemMHOro Kosnbua HblOTOHa B npoxogdAwem cBete paseH 0,7
mm. OnpeaennTtb A/IMHY CBETOBOM BOJIHbI.

3) [AudpakumoHHasa peleTka cogepkut 200 wTpuxoB Hal mm. Ha peweTky nagaeT HOPMabHO
MOHOXPOMATUYECKMI CBET C AJIMHOM BOAHbI 0,6 MKM. TNaBHbIM MaKCMMYM KaKOro HamBbICLLIErO MOopAAKa
OAET 3Ta pelleTKa?

4) Ha wnune BbICOTHOrO 34aHMA YKpenJieHbl O4HA Mnog, APYroW ABe KpacHble famnbl (4/MHa BOJHbI
KpacHoro ceeTa paBHa 0,6 MKm). PaccTosiHne mexxay namnamu d =20 cm. 30aHMe pacCMaTpPUBaOT HOYbIO B
Tefleckon ¢ paccToanus r =15 km. OnpegennTb HaMMeHbWNI anameTp D 06bEKTUBA, NPU KOTOPOM B €ro
$OKaNbHOM NNOCKOCTU NOAYYATCA pasgesibHble AMPPAKLMOHHbIE N300PaXKEHUS.

5) My4yoK ecTecTBEHHOro CBeTa, UAyLMIA B BOAE, OTPAXKAETCA OT rpaHM asiMasa, NorpysKeHHoro 8 soay. Mpu
KaKoOM yr/ie NaleHns OTParKeHHbIN CBET OyAeT NO/IHOCTbIO NONSPU30BaH?

[Iepeuenb BOonpocoB I MPOBEAECHUS TPOMEKYTOUHOM aTTecTauu
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OCHOBHbIe MOHATUA KUHEMATUKKU. MaTepuanbHaa ToYKa, abCcoIlOTHO TBEPAOE TENO, CUCTEMA OTCYETA],
KOOPAMHATbI, Paanyc-BEKTOP, TPAEKTOPUSA, NYTb, NEPEMELLEHNE.

MoHATME CKopOCTU. BeKTOp cpegHeit CKOPOCTU, MTHOBEHHAs CKOPOCTb, MOAY/1b MTHOBEHHOW CKOPOCTH,
cpeaHss nyTeBas CKOPOCTb, HarnpaB/ieHMe CKOPOCTY.

lNoHATMe yckopeHua. BekTop cpegHero yckopeHua. MrHoBeHHoOe yckopeHue. HopmasibHoe yCcKopeHue,
TaHreHuUManbHOEe YCKOpPeHWe, NOJIHOE YCKopeHue.

SNemeHTbl KWNHEMATMKM BpaL,aTeNbHOro ABu»KeHua (yron noBopoTa, yraoBas CKOPOCTb, YI/10Boe
ycKkopeHue). CBs3b IMHENHbIX U YTI0BbIX BEJINYMH.

[MoHATUE cnnbl M Macchbl. 3aKoHbl HbloTOHa.
Mmnynbc. MU3meHeHMe nmnyabca Tena. BbiBog 3aKOHa COXpaHEHUs UMNY/bCa.
LleHTp macc. 3aKoH ABUXKEHUA LLeHTpa macc.

PaboTta. PaboTa NOCTOAHHOM M NepemeHHOM cubl. Fpaduyeckoe n3obparkeHme paboTbl. MOLLHOCTD.
KoHcepBaTMBHbIE U AUCCUNATUBHDBIE CUbI. [TPUMEpPBI KOHCEPBATUBHBIX U AUCCUNATUBHbBIX CUJL.

KnHetnuyeckasa n NOTEHLUMA/IbHAA IHEPINNA. 3aKoH COXpaHeHuA MeXaHNYeCcKom 3HEprun.

MOMEHT CU/ibl OTHOCUTE/IbHO TOYKU N OTHOCUTENIbHO HEI'IO,EI,BVI)KHOI‘;I ocu. MO,D,y]'Ib MOMEHTa CUJibl.
HanpaBneHMe BEKTOPa MOMEHTa CU/bl.

MOMEHT MHEPLMM TOYKM 1 TeNa OTHOCMTEIbHO HEMOABUMKHOM ocu. Teopema LUTeliHepa. MoOMEHTbI MHepLMK
Te/ NPaBUIbHOM reomeTpuyeckon Gpopmbl.

KnHeTnyeckas sHeprua spaweHmA. NMonHaa KMHeTUYeCKana sHeprua Tena, y4acTByoLLero B NoCTynaTtesibHOM
M BpawaTe/IbHOM ABUKEHUMN.

BbiBOZ, OCHOBHOIO YpaBHEHUA ANHAMWUKM BPALLATE/IbHOIO ABUXKEHUA.

MoMeHT umnyabca TOYKKU U Tesla OTHOCUTEIbHO HenoABUXHOW Ocu. HanpasneHne momeHTa umnynbcea.
3aKOH COXpaHEHMA MOMEHTa MMNYAbCa.

MpeanbHbli ra3. 3aKoHbI MAeanbHOro rasa.

BbiBOA, OCHOBHOrO ypasHeHne MKT.

3akoH MakcBenna o pacrnpesenieHU MOJIeKY NAeasibHOro rasa no CKOPoCTAM.
BapomeTtpuyeckas opmyna. PacnpegenerHve bonbumaHa.

Yucno cteneHelt cBoboabl MOMEKY/bl. 3aKOH PAaBHOMEPHOr0 pacnpeaeneHna SHeprum no cTeneHam
cB0OOAbI MONEKYI.

BHYTpeHHAA 3Heprua naeanbHoro rasa.
PaboTa pacwupeHus rasa. Npadpuyeckoe nsobpaxkeHme paboTsbl.

MepBoe Hayano TePMOANHAMUKN. [IpUMEHEHME NepPBOro Hayana TEPMOAMHAMUKM K PA3IUYHbIM
npoueccam.

TennoemkocTb. YpaBHeHWe Maiepa. PU3nyecknin cMbiCa YHUBEPCAbHOM ra30BOM NOCTOAHHOW.
PaboTa naeanbHoro rasa B Msonpoueccax.
ApnnabaTtuyeckuit npouecc. YpasHeHue lNyaccoHa. KoapodumumeHT MyaccoHa.

MonuTponHbIi npouecc. YpaBHeHMe NoanTponsl. [okasaTe b NoAUTPONbI.



27. Uumkn. KN4 ymkna. O6patumble n HeobpaTumble npouecchl. Lmkn KapHo.
28. IHTponuA. CTaTUCTUYECKUI CMbICA SHTPOMUM.

29. dneKTpocTaTMyeckoe none. HanpsasKeHHOCTb 31eKTPOCTaTMYEeCKoro noas. Mone ToyeyHoro
3apsaga. MpuHLMN cynepnosnummn aNeKTpocTaTMyeckoro nosa. CaoBble IMHUKM 31EKTPOCTaTUYECKOro
nons.

30. MOTOK BEKTOPA HAaNpPAXEHHOCTM 3/1eKTpocTaTnYeckoro nons. Teopema OcTporpaackoro-raycca ansa
3N1EKTPUYECKOTO NOA B BaKyyMme.

31. PaboTa Nno nepemelLeHMIo TOYEYHOro 3apsAaa B MoJjie TOYeYHOro 3apaaa. Teopema o LMpPKYIALMM BEKTOPA
HaMpPAXEHHOCTM 3/1eKTPOCTAaTUYECKOTO MO,

32.MMoTeHuUMan aNeKTpPoCTaTUYECKOro nond. PasHoOCTb NOTEHLLMAN0B.
33. CBA3b MeXKAY HAaNPAXKEHHOCTbIO U NOTEHLUMANOM. IKBUNOTEHUMAIbHbIE NOBEPXHOCTU.

34. T[lpOBOAHWMKM B INEKTPOCTAaTUYECKOM Mone. DAeKTpoCTaTUyeckoe nose B MNOJIOCTU NPOBOAHUKA.
dN1eKTpOCTaTUYECKAA MHAYKLUMA. DNeKTpocTaTnyeckaa 3awmta. KoHgeHcaTopbl.

35. 3Heprvm CUCTEMDI 3/TEKTPUYECKUX 3apAa0B. 3Heprm| 3apPAXEHHOro NpoBOAHUKa U KOHAEHCATOpa. 3Heprm|
3/1eKTpHU4eCKoro nona. O6bemHan NJ0THOCTb Heprun.

36. INeKTPUYECKN TOK. YCN0oBMA cyliecTBoBaHUA. CMna M NAIOTHOCTb TOKa.
37. CtopoHHue cunbl. 24C. HanpaxeHue.
38. 3akoH OMa ans o 4HOPOAHOM Lenu B MHTerpanbHon n auddepeHumansHon dopme.

39. ConpoTtuBneHue NpoBoAHUKOB. CoeanHeHWe NPOBOAHMKOB. 3aBUCUMOCTb CONPOTUBAEHWUSA NPOBOAHUKOB OT
Temnepatypbl. CBEpXNPOBOAMMOCTb.

40.PaboTa M MOLLHOCTb 3N1EKTPMUYECKOrO TOKA. 3aKoH [IxKoyAa - JleHua B MHTerpasnbHoi 1 guddepeHumanbHom
dopmax.

41. 3akoHbl OmMa Ana HeOAHOPOAHOrO y4YacTKa Lenu 1 A1A 3aMKHYTOM L.enu.
42. OnbITbl IpcTega. MarHuTHoe none. Bektop marHUTHOM MHAYKUMK. CUAOBbIE TUHUM MarHUTHOrO MOAS.

43. MarHuTHoe none npoBogHMKa ¢ TOKOM. 3akoH brno-Casapa-/lannaca. MpuHUMN cynepnosnumm MarHuTHoro
nons.

44. NleiicTBME MAarHUTHOTO NOAA HA NPOBOAHUKM C TOKOM. Cuna Amnepa.

45. leicTBME MAarHUTHOrO NoAA Ha ABuXKyLwmMeca 3apaapl. Cuna JlopeHua. [ABuKeHWe 3apAarKeHHbIX YacTuu, B
MarHMTHOM none.

46. MOTOK BEKTOPA MarHUTHOM MHAYKUMK. Teopema MNaycca ANna MarHMTHOro nons.

47. Teopema 0 UMPKYAALUM BEKTOPA MarHUTHOM MHAYKLMM B BaKyyme. MarHUTHoe none coneHouaa 1 Toponaa.
48. PaboTa No nepemeLLeH1I0 NPOBOAHMKA U KOHTYPA C TOKOM B MarHUTHOM nofe.

49. OnbiTbl Papages. ABneHE 3NEKTPOMArHUTHOM MHAYKUMK. 3aKkoH Papages. Mpasuao JleHua.

50. ABneHne camonHayKumn. MHAyKTMBHOCTL. AC camonHAYKLUK.

51. SHeprus marHUTHoro nons. O6bemHas NJAOTHOCTb SHEPTrMU MarHUTHOrO Nons.

52. OcHOBBI Teopuu MakcBeia Ajs 3JIeKTPOMAarHUTHOTO MOJIS.

53.fapmoHuMYeckmne KonebaHMsA 1 UX XapaKTepPUCTUKKU. Mprumepbl rApMOHUYECKUX OCLLUANATOPOB.

54. CnoxeHune KonebaHui.

55. BonHbl B ynpyroi cpege.



56. UHTepdepeHuma ceeTa.

57. AndpaKuma ceeTa.



