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Mporpammy oucumnnuHbl paspabotan(a)(1) AOUeHT, K.H. (noueHT) MyxamenwuH W.P. Kadenpa
obwein pnsmkm OtoeneHne masmku , Irek.Mukhamedshin@kpfu.ru ; ooueHT, k.H. (BoueHT) CkBOpLOB
AW. Kachenpa obuweit gonaunkn OtaeneHne gouankuy , anivskvor@gmail.com

1. Uenun ocBoeHnst ANCLUMUIMIUHDI
B pesynbraTte nsy4yeHus OUCUUNAnHbI Cnywatenb 4OMXKEH OOCTUYb Cneayto-
WX uenemn:

- OCBOEHVE 3HaHWI 0 CPyHOAMEHTA/bHBIX (PU3NYECKUX 3aKOHAX M MPUHLMNAX, NeXallnx B OCHOBE
COBPEMEHHOV (PM3NHECKOM KapTUHBbI MUPa; Hanbonee BaXHbIX OTKPbITUSIX B 06nactn ousnku,

OKa3aBWux onpepgenswouee BnngaHne Ha pa3sntne TeXHMKN 1 TexHonormnm; Mmetooax Hay4Horo

NO3HAHWSA Npupoabl;

- OBJlafeHne yMeHnsamMm nposoonTb HaéﬂlO,El,eHVIﬂ, nnaHMpoBaTb 1 BbINONTHATb SKCNEPUMEHTDI,

BblABUraTb rMNOTE3bl M CTPOMTb MOLENN; NMPUMEHSTD NOMYYEHHbIE 3HAHNS N0 PU3nKe Ons
00bACHEHNS pa3HOOOPa3HbIX PU3NYECKUX SABNEHNIA N CBOMCTB BELWECTB; NPaKTNYECKOro
NCMNONb30BaHNS (PU3NYECKUX 3HAHWIA; OLLlEHMBATb OOCTO-

BEPHOCTb €CTECTBEHHOHAy4YHOW NHJbopMaLmu;

- pa3BUTUE NO3HABATENbHbBIX MHTEPECOB, MHTENNEKTYaNbHbBIX M TBOPYECKUX CNOCOOHOCTEN B
npouecce NpMobpeTeHnst 3HaHU Mo PU3NKE C NCMONb30BAHMEM PA3NNYHbIX UCTOYHNKOB
MHPOPMALMN 11 COBPEMEHHbIX MHOPOPMALMOHHBIX TEXHONOMWIA;

- BOCNnTaHne y6e>|<,ueHHocw| B BOBMO>XXHOCTW MO3HAaHNA 3aKOHOB NMpurpoabl 1 NCNONb30BaHNA
OOCTUXEHUN (PU3NKN Ha 6naro pPasBUTNSA YeoBEYECKOM LMBUNnU3aLmnu; HeobXxoaUMOoCTK
coTpyaoHMn4yecTBa B npouecce CoOBMECTHOIO BbIMOJIHEHNA 3a0a4, YBaXXUTEJIbHOINo OTHOLWEeHUS K

MHEHUIO ONMNOHEeHTa Npun O6cy)K,D,eHVII/I npo6neM eCTeCTBeHHOHay4YHOro cogep>XxaHus; rotToBHOCTU K
MOpabHO-3TUYECKOWN OLIEHKE NCMOSb-

30BaHMS Hay4YHbIX OOCTMXEHWUIA, YyBCTBA OTBETCTBEHHOCTUN 3a 3aWMTY OKpYXatowein cpenbl;

- UICNONb30BaHNE NPUOBPETEHHBIX 3HAHWI 1 YMEHWIA ANS PeleHnsl NpakTUYeckKnx 3anad
NOBCEAOHEBHOW XU3HW, obecneyeHns 6e3onacHOCT COBCTBEHHOW XU3HW, paLMOHabHOMO
NPMPOLONONb30BAHUS U OXPaHbl OKPYXatowein cpenbl;

- BbIMONMHEHNE NMPOEKTHbIX pa60T;

- NprobpeTeHNe HABbIKOB PeLIEHNs 3a4a4 NOBbIWEHHON TPYLHOCTY;
- 03HAKOMNIeHME C 0COBEHHOCTSIMM PELEHUst TECTOBbIX 3aAaHUIA.

2. MecTO AMCUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro obpasoBaHus

ALl

JaHHas yyebHas oucumnivHa BkntoyeHa B pasgen " b2.5.5 ObwenpodeccrmoHanbHbli

OCHOBHOM
obpasoBaTtenbHoi nporpammbl 010400.62 MprknanHas MatemaTnka n MHopMaTuka 1 0THOCKTCS K
6a3oBoii (0bwenpodeccnoHanbHoi) yactn. OcBamBaeTcs Ha 2 Kypce, 3 CeMecTp.

"®dunsnka" BxoanT B cocTas 0bLwenpodeccrmoHanbHbiX AUCUMNINH. Yutaetcs Ha 2 kypce B 3
cemecTpe.

3. KomneteHuuu obyuarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Lndcpp komneteHUUN

PacwucpoBka
npuobpeTaeMoir KOMNeTEHLUN

MK-7

KoMmn

(npodbeccrnoHanbHble

eTeHunn)

crnocobHoCTb cobuparb, 0bpabaTbiBaTb 1 MHTEPNPETMPOBATb
LIaHHble COBPEMEHHbIX Hay4HbIX MCCNenoBaHuii, Heobxoanmble
Ins oopMnpoBaHnNS BbIBOLOB MO COOTBETCTBYIOWMM Hay4YHbIM,
NPOodeCcCrMoHanbHbIM, CoUManbHbIM 1 3TUYECKMM Npobnemam
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CMocobHOCTb pelaTb 3a0a41 NPON3BOACTBEHHOMN U

Lncpp komneteHLUN

MnK-9 TEXHONOIrMYECKON AeATENbHOCTM Ha MPOCPEeCCMOHaNbHOM

(NpodbeccroHanbHble YPOBHe, BKNto4ast pa3paboTky anropuTMUYECKUX 1

KOMNeTeHLUMW) MPOrpaMMHbIX PeLeHWin B 06n1acT CUCTEMHOIO 1 NPUKNAAHOMo
NpPOrpaMMmpoBaHUS

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

K/TACCUYECKYI0 MeXaHVKy, 3NeKTPOANHAMUKY, MONEKYNAPHYIO N CTATUCTUYECKYIO PU3NKY,
gouaunyeckme OCHOBbI MOCTpPoeHus OBM.

2. IONXEeH yMeTb:

NPUMEHATb obwue 3aKoHbI oU3VKKM ONsa peleHnsa KOHKPETHbIX 3aaady qon3nkn 1 Ha
MeXancumnianHapHbIX rpaHnuax usvky ¢ opyrumm obnactamu 3HaHWA.

3. 0OMXeH BnageTb:

HaBblkaMW CTPOUTb MaremaTnyeckme Mogenn NPocTenwmnx ouanyeckmnx sBneHnm n NCnonb3osartb
ONS N3y4yeHns atux Mogenen OOCTYNHbIA UM MateMaTuyecknin annapar.

4. nONXeH OEeMOHCTpPUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:
3HaHuMA, NoNy4YeHHble B nNpouecce ndy4eHnsa pas3anenoBs OU3nKu.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLUMNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopmMa NPOMEXYTOYHOIrO KOHTPONS ANCUMMINHBI 3a4€T B 3 CEMECTpE.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OoMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAyNto
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns

Buabl n yachbl
ayauTOpHOM paborThbl,

Paspnen
Hepens VX TPYyAO0EMKOCTb Tekywue copmbl
N .D.I/II(\:,IL:)V‘IIF;’I,I.IV;I'HbI/ Cemectp), ecTpa (B yacax) KoHTpONS
n eKUMMI'IpaKmqecmeHaéopaToprle
3aHATUSA paborbl
1 Tema 1. Kunematunka 3 3 0 5 oTyet
" |[MaTepuanbHOM TOYKMW.

Tema 2.
o (Tema 2. 3aKOHbI 3 3 0 5 oTyer

HbloToHa

Tema 3. Bugbl n Tyer

Knaccudomkauus cun
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
4. Tema 4. [1BnxeHune 3 3 0 1 oTyet
TBEpPLOro tena
Tema 5. 3akoHbI
otyer
5. |cOXpaHeHunsa B MexaHuke| 3 4 0 1
Tema 6. CTaumoHapHble
COCTOSIHUS XNOKOCTEN otyet
6. M ra3os B rnone 3 3 0 2
KOHCepBaTUBHbIX CUN
Tema 7. oTyeT
7. \FapMoHunyeckne 3 4 0 1
konebaHus
8. |Tema 8. Ynpyrve BOnHbI 3 4 0 2 oTHeT
Tema 9. MeTonbl
9. lonncaHuns BNeHnin B 3 3 0 2 oTaer
MONSAPHON on3nKe
10. Tema 10. CoiicTtBa 3 3 0 5 oTyer
noeanbHOro rasa
11_Tema 11. OnemeHThI 3 3 0 5 otyet
TepMOANHAMUKN
Tema . NIToroeas 3ayer
3 0 0 0
doopma KOHTpons
NToro 36 0 18

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. KuHematuka MmatepuanbHOWN TOYKM.
NeKLuMoHHoe 3aHsiTne (3 yaca(os)):

KnHemaTumaTuka matepuanbHoi Toukn. OTHocuTenbHas auxeHus. Cnuctemol otcyeTa.
MpeobpasoBaHue Manunes.

naboparopHas pabora (2 4aca(oB)):

TpaekTopus, nepemelteHms 1 nytb. CKOPOCTb 1 yckopeHne. KnHemartumka ABUXeHus no
OKPY>XXHOCTW.

Tema 2. 3akoHbl HbloTOHA
JNIeKLMOHHOoe 3aHsiTne (3 yaca(os)):

MpyvHUKUN nHepumn. NHepumanbHble N HEMHepUnanbHble CUCTEMbI OTcYeTa. BaanmonencTtseume Ten.
Cuna. Macca. YpaBHeHne ABMXEHUS MaTepuanbHOM To4kn. [puHUMn oTHocuTenbHocTK [anunes.
TpeTtuin 3aKoH HbtoTOHa.

naboparopHas pabora (2 4aca(oB)):

Cwuna nHepuunn. npOFIBJ'IeHI/IFI chn nHepunn B 3eMHOM Ban.l,afOU.l,eVICFI CuctemMe otTcHerta. MMI'nyIbC
MaTepmaanon TOYKN N CUCTEMDbI MaTepunalnbHbIX TOYEK. Ll,eHTp macc.

Tema 3. Bugbl u Knaccudpmkauus cun
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

Buabl n knaccucpukaums cun. Pabota cunbl. MNoteHumanbHas aHeprus. paBnTauMoHHbIE CUMBbI.
Cuna taxecTtun n sec. HesecomocTb. [puMepbl NPOSBNEHNS B MPUPOLAE U NPUMEHEHUS B TEXHUKE.
Ynpyrue cunbl cun. Cunbl TpeHus. Cyxoe u Ba3koe TpeHne. Cunbl TPEHNS CKONbXEHUS.

naboparopHas pabora (1 4aca(oB)):
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Buabl n knaccugpukaums cun. Pabota cunbl. MNoteHumanbHas aHeprus. paBnTauMoHHbIE CUNbI.
Cuna taxecTtun n sec. HesecomocTb. [NpuMepbl NPOSBNEHNS B MPUPOLAE U NPUMEHEHNS B TEXHUKE.
Ynpyrue cunbl cun. Cunbl TpeHus. Cyxoe n Ba3koe TpeHne. Cunbl TPEHNS CKONbXEHMS.

Tewma 4. [1BUXeHUe TBEpAOOro Tena
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

[BnxeHune TBepnoro tena. MoctynatensHoe 1 BpawaTtenbHoe ABUXEHE TBEpAoro Tena. Yrnosas
CKOPOCTb 1 YrnoBble yCKOpeHue. BpalueHne TBepaoro Tena BOKpPyr HEMOABUXHOW OCHU.

naboparopHas pabora (1 4aca(oB)):

MoMeHT cunbl. MOMEHT nHepumm ypasHeHne MOMeHTOB. [oHATMe o rupockonax. KuHetnyeckas
SHeprus Bpallatouwerocs Tena.

Tema 5. 3akoHbI COXpaHeHUs1 B MeXaHUuKe
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

3akoH coxpaHeHUsi B MexaHuKe. 3aKOH COXpaHeHUst UMMynbca. 3aKOH COXPaHEHUsi MEXaHNYeCKOA
aHeprun. 3akoH CoOXpaHeHWst MOMeHTa UMMyfbca.

naboparopHas pabora (1 4aca(oB)):

YpaBHeHue Melwwepcoro. KnHetnyeckas n noteHumanbHas saHeprus.

Tema 6. CTaumoHapHble COCTOSIHUSI XXUAKOCTEN U ra3oB B NoJsie KOHCepBaTUBHbIX CUN
JNeKLMoHHoe 3aHsiTne (3 4aca(os)):

CTtaumoHapHble COCTOSHUS XMOKOCTEN M ra3oB B NONe KOHCEPBATUBHbIX cui. CTauMoHapHbIA NOTOK.
Mone ckopocTeit, NMHWIA 1 TPybkm Toka. BsiskocTb. Cuna Bsi3koro TpeHus. Yucno PeliHonbaca.
NamuHapHoe 1 TypbyneHTHoe TeYeHus.

naboparopHasi pabora (2 4aca(oB)):

3akoH Nackans. 3akoH Apxumena. YpaBHEHMS Hepa3pblBHOCTU CTPyW. YpaBHeHue bepHynnu n ero
CnencTeus

Tema 7. FapmoHnuyeckue KonebaHus
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

rapMoHuyeckme konebaHus. Teopema Pypbe. Moaenb rapMoHNYecKoro ocumnnsatTopa. buexus.
CnoxeHve B3anMHO NepneHankynsapHbix konebaHuin. durypbl Jiuccaxy. Matematnyeckunii MasTHUK.
duranyecknin MasiTHUK.

naboparopHasi pabora (1 4aca(oB)):

BeKTOpHaFI Aunarpamma konebaHwuii. CnoxeHue rapMoHN4YEeCKnX konebaHuiA ¢ 0ANHAKOBO 4acTOTOM U
HarnpaB/iEHNEM. 3aTyxa+ou4|/|e KonebaHus. BbIHy)K,D,eHHbIe konebaHus. Pe3oHaHc.

Tema 8. Ynpyrue BOJIHbI
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Ynpyrue BonHbl. BonHoBOe ypaBHeHMe. BonHbl nonepeyHbie 1 NpoaonbHble. 3ByK. OhdoekT
Honnepa.

naboparopHas pabora (2 4aca(oB)):

YpaBHeHune beryuein BonHbl. DHEPrua 1 MMNynbC BOMHLI B yNpyrow cpeae. VIHtepdepeHuns BonH.
Crosyas BonHa.

Tema 9. MeToaobl onucaHnA ABNEeHUA B MONSIPHON dou3unke
JNIeKLMoOHHoe 3aHsitue (3 4aca(os)):

MeToabl onucaHnsa siBNeHnin B MonsipHom gomauke. BeeneHne. OCHOBHbIE MONOXEHUS
MONEKYNSPHO-KMHETNYECKOM Teopun. ArperatHbie COCTOSIHUE 1 (pasbl BEWECTBa.

naboparopHasi paborta (2 4aca(oB)):

NoeanbHbih ras. N3o-npouecchl. PaBHeHne coctosiHms. OCHOBHbIE YpaBHEHUS
MONEKYNSPHO-KUHETUYECKOW Teopun.

Tema 10. CBOMCTBA UoeanbHOro rasa
JNeKuMoHHoe 3aHsitne (3 4aca(os)):

KETPOHHBH
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MapunanbHoe nasneHue. Temnepatypa. 3akoH ganbtoHa. CteneHun ceoboabl. MpuHLMN
paBHoOpacnpeneneHns aHeprumn no cteneHsim ceobonpl. ABneHme nepeHoca. [nvHa cBo6oaHOrO
npobera monekyn. dunddysnn, TeENNONPOBOOHOCTb, BHYTPEHHE TPEHME B rasax.

naboparopHas pabora (2 4aca(oB)):

PacnpeneneHne Makcsenna no ckopocTtaM. bapometpuyeckas gpopmyna. Pacnpenenexve
BonbumaHa. PacnpenenerHne Makceenna -bonbumeHna. Ctatuctmnka bose - OnHwrenHa
®depmu-Lupaka. SiBneHne nepeHoca.

Tema 11. dnemMeHTbl TEPMOOUHAMUKMN
JNIeKLMoHHoe 3aHsitue (3 yaca(os)):

OneMeHTbl TepMOAMHAMUKN. BHYTpEHHSIS aHeprus naeanbHoro rasa, TennoemMkocTtb. PaboTa B

naonpoLeccax B ngeanbHom rase. Linknnyeckne npoueccol 1 Tennosble MawunHbl. Linkn KapHo. KN4,
unkna KapHo.
naboparopHas pabora (2 4aca(oB)):

HepaseHcTBO Knaysnyca. 9HTponus. 3akoH HeybbiBaHMs aHTponun. CTaTnyeckoe TONKOBaHUN
aHTponun. Teopema HepHcTa- Ill Havyano TepmoamMHamunkn. TepMoanHaMmyeckme noTeHumnansbi.

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camocTtosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 1. KuHematuk
1 |Tema emarvka 3 MOAroToBka K 6 oTyeT
MaTepuanbHON TOYKMW. oTyeTy
Tema 2. 3aKOHbI noaroToska K
2. HbloToHa 3 oTyeTty 4 oTHer
Tema 3. Buabl n
3. ema 3 il 3 MOAroToBKa K 4 oTyeT
Knaccudpukaumsa cun oTyeTy
Tema 4. [1BnxeHn
4. |Tema i eHne 3 noaroToBka K 6 oTyer
TBEPLOro Tena oT4yerty
Tema 5. 3aKoHbl
MOAroToBka K
5. |coxpaHeHns B MexaHuke| 3 oTyety 6 oTyet
Tema 6. CtaunoHapHble
COCTOSIHUS XNOKOCTEN MOOroToBKa K
6. 1 rasos B none 3 oT4yerty 4 oTHer
KOHCEpPBATUBHbIX CUN
Tema 7. MOAroToBKa K
7. FapMoHu4yeckune 3 oT4eT 6 oTyer
konebaHuns y
MOAroToBKa K
8. |Tema 8. Ynpyrue BonHbl 3 otyety 4 oT4yer
Tema 9. MeTtonpbl
9. lonncaHnsa SBNEeHnn B 3 g?ferfTOBKa K 4 oTyeT
MONApPHOW pusnke y
Tema 10. CowicTtB
10.[Tema 0. CoiicTtBa 3 noaroToBka K 4 oTyer
noeanbHOro rasa oTyeTy
Tema 11. OnemeHThbl
11.|Tema Sneme 3 noaroToBka K 6 oTyer
TepMOONHAMUKN oTyeTy
Wtoro 54

5. O6pa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaAKTUBHbIE hOpPMbl 06yUYeHUs

PernctpaumoHHbin Homep 958215
Crpanuua 7 us 13.
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O6y4yeHne NponcxoanT B OOPME NIEKLIMOHHBIX U 1abopaTopHbIX 3aHATUI, @ TakXXe CaMOCTOATENbHOM
paboTbl CTYAEHTOB.

TeopeTunyeckuii MaTepran nsnaraeTcst Ha nekumsix. Mpryem KOHCNEeKT NeKLMii, KOTOpbIiA ocTaeTcs y
CTyLleHTa B pe3ynbTaTte NpocnywWwmnBaHns Nekumnn He MOXeT 3aMeHnTb y4ebHuk. Ero
LieNb-coOoPMYIMPOBKA OCHOBHbIX YTBEPXAEHWI 1 onpeneneHuii. Mpocnywas nekumio, nonesHo
03HaKoMUTbCS ¢ Bonee NoapobHbIM N3NOXEHNEM MaTeprana B y4ebHuke. Cnncok nuteparypbl
pasneneH Ha [iBe KaTeropumn: HeobxoAMMbIA ANs chayy 3a4eTa MUHUMYM U LOMONHUTENbHAS
nuTepartypa.

MN3yyeHne kypca noapasyMeBaeT He TONbKO OBNaAeHUe TeOPEeTUYECKMM MaTepManom, Ho 1
Nony4YeHvne NpPakTN4ecknx HaBbikoB ans 6onee rnybokoro NOHNUMaHNsS pPa3aenoB Ha OCHOBE PELEHUS
3a4a4y 1 ynpaxHeHuid, UNIIoCTPUPYIOWMX AOKa3blBaeMble TEOPEeTUHECKME NMOMOXEHNS, a TakxXe
pas3BuTME abCTPaKTHOrO MbIWNEHUS U CMOCOBHOCTM CaMOCTOSITENbHO [0Ka3biBaTb YTBEPXAEHUS.

CamocTosaTenbHas pabota npegnonaraeT BbiMOMHEHNE fOMaLWHKX paboT. MNpakTuyeckne 3agaHus,
BbIMOJIHEHHbIE B ayANTOPUN, NpeagHa3Ha4YeHbl 014 yKa3aHnsa O6I.LI,VIX METOL0B peWeHns 3anay
onpeneneHHoro Tuna. 3aerl'IVITb HaBblK/ MOXHO NUWb B pe3dynbtarte CaMOCTOATENbHOW pa60TbI.
Kpome Toro, camoctositenbHasi pabota BKto4aeT NoAroToBKY K 3a4eTy. [pu noarotoske k caaye
3ayeTa BeCb 06beM paboTbl peKOMEHOYETCS pacnpenensiTb PaBHOMEPHO MO OHSM, OTBEAEHHbIM 4Ns
NOArOTOBKM K 3a4eTy, KOHTPONMPOBATL KaXAblii AeHb BbINONHEHUS paboTbl. Jlyywe, ecnm MoXHO
nepeBbINONHNTL NnaH. Toraa 6yaeTt pe3eps BPEMEHWN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. KuHemaTuka MaTtepuanbHON TOUYKW.
OTYeT , NPUMEpPHbIE BOMPOCHI:

Lna kaxporo n3 npennoXeHHblx npenogasartenem ynpaxHeHuii OT4eT fONXEH BKoYaTb:
OOPMYNUPOBKY Lienen n 3anay, onucaHne naen aKCrneprMeHTa, onucaHne npuHumna 4encTamsa u
annapaTHOro PeLWweHns SKCnepruMeHTanbHoOM YCTaHOBKW, NONyYEHHbIE Pe3ynbTaThl, CBEAEHUS 00 nX
mMaTtemaTunyeckor o6paboTke, BbIBOAbI.

Tema 2. 3akoHbl HblOTOHa

OTYET , NPUMEPHbIE BONPOCHI:

[ns kaxnoro 13 npeanoXeHHbIX npenoaasatenem ynpaxHeHnini OT4eT OOMKEH BKIOYaTh:
CPOPMYNNPOBKY LieNeit 1 3aaad, onMcaHne naen 3KCneprMeHTa, onucaHe npuHUMna 4encTens v
annapaTHOro peLleHnst SKCrnepuMeHTanbHON YyCTaHOBKMW, NONyYEHHbIE pe3ynbTathbl, CBEAEHUS 00 ux
matemaTtumyeckor obpaboTtke, BbIBOIbI.

Tema 3. Bugbl n knaccudpukaumsa cun
OTYeT , NPUMEPHbIE BONPOCHI:

[ns kaxnoro 13 NpeanoXeHHbIX npenogasaTtenem ynpaxHeHnii OT4eT OOMKEH BKIYaTh:
POPMYNNPOBKY LieNneit 1 3aaad, onMcaHne naen 3KCneprMeHTa, onucaHe npuHumMna 4encTens v
annapaTHOro peleHns aKCNepUMEHTaNbHON YCTAaHOBKMW, NONTyYEHHbIE pe3ynbTathl, CBEAEHUS 00 ux
matemartumyeckor obpaboTtke, BbIBOIbI.

Tema 4. [1BUXeHUe TBepAOro rena

OTYeT , NPUMEPHbIE BOMPOCHI:

Lnsi Kaxnoro 13 NpeLanoXeHHbIX npenoaaeaTtenem ynpaxHeHnin OT4eT AOMKEH BKIoYaTh:
CPOPMYNNPOBKY LieNneit 1 3aaad, onMcaHne naen 3KCneprMeHTa, onucaHue npuHumMna 4encTens v
annapaTHOro peLleHnst SKCnepuMeHTanbHON YyCTaHOBKM, NONy4YeHHblE pe3ynbTathbl, CBEAEHUS 00 nx
MmatemaTtuyeckor obpaboTtke, BbIBOIbI.

Tema 5. 3akoHbI cOXpaHeHUs1 B MexaHuKe
OTYET , MPUMEPHbIE BOMPOCHI:
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Lns Kaxnoro U3 NpeanoXeHHbIX npenoaaeaTtenem ynpaxHeHnin OT4eT AOMKEH BKIoYaTh:
CPOPMYNNPOBKY LieNneit 1 3aaad, onMcaHne naen 3KCneprMeHTa, onucaHue npuHUMna 4encTens v
annapaTHOro peLleHnst SKCrnepuMeHTanbHO YyCTaHOBKM, NONyYEHHblE pe3ynbTathbl, CBEAEHUS 00 nx
MatemaTtuyeckor obpaboTtke, BbIBOIbI.

Tema 6. CTaLI,VIOHaprIe COCTOSIHMUSI XXUOKOCTEN M ra3oB B none KOHCepBaTUBHbIX CUn
OT4yeT , NpMMepPHbIe BOMPOCHI:

[ns kaxnoro 13 NpeanoXeHHbIX npenogasaTtenem ynpaxHeHnini OT4eT OOMKEH BKIOYaTh:
POPMYNNPOBKY LIENeit 1 3aaad, onMcaHne naen 3KCNeprMeHTa, onucaHme npuHUMna LencTens v
annapaTHOro peleHns aKCNepUMeHTaNbHON YyCTAaHOBKMW, NONyYEHHbIE pe3ynbTarthl, CBEAEHUS 006 ux
matemaTtumyeckor obpaboTtke, BbIBOIbI.

Tema 7. FapMoHMyeckue KonebaHus
OTHET , NPUMEPHbIE BOMPOCHI:

Lns Kaxooro U3 npeanoXeHHbIx npenoaasaTenem ynpaxHeHuini OT4eT OOMXeH BKIoYaTh:
JPOPMYNMPOBKY Lienel 1 3aaad, onucaHne noen aKCnepuMeHTa, onucaHne NpuHUMNna oencTens u
annapaTHOro peLleHnsl SKCnepuMeHTanbHOM YyCTaHOBKM, NONyYeHHble pe3ynbTathl, CBeAeHUs 06 ux
MaTemaTmnyeckoi obpaboTke, BbIBOAbI.

Tema 8. Ynpyruve BOJHbI
OTYeT , MPUMEPHbIE BOMPOCHI:

[ns kaxnoro 13 NpeanoXeHHbIX npenoaasaTenem ynpaxHeHnini OT4eT OOMKEH BKIOYaTb:
POPMYNNPOBKY LieNeit 1 3aaad, onMcaHne naen 3KCneprMeHTa, onucaHe npuHUMna 4encTens v
annapaTHOro peleHnst SKCNepUMeHTaNbHON YCTaHOBKMW, NONyYEHHbIE pe3ynbTathl, CBEAEHUS 00 nx
MmatemaTtumyeckor obpaboTtke, BbIBOIbI.

Tema 9. MeToabl onucaHus siBNeHUN B MONSIPHOW cpusunke
OTYeT , NPUMEpPHbIE BOMPOCHI:

Lns kaxaoro n3 npeasioXeHHbIX npenogasarenem ynpaxHennii OT4eT JONXKeH BKIYaTh:
POPMyNMPOBKY Lienel 1 3aaad, onucaHne naen aKCnepuMeHTa, onucaHne NpuHUMna ENCTBUS n
annapaTHOro PeLweHns SKCNepruMeHTanbHOM YCTaHOBKW, NONyYeHHbIE pe3ynbTaThl, CBEAEHUS 00 nX
mMaTtemaTtunyeckor obpaboTke, BbIBOAbI.

Tema 10. CBOCcTBa ngoeanbHoOro rasa
OT4YeT , MPUMEpPHbIE BONPOCHI:

Lns kaxnoro 13 npeLanoXeHHbIX npenoaasaTtenem ynpaxHeHnin OT4eT AOMKEH BKIOYaTh:
CPOPMYNNPOBKY LieNeit 1 3aaad, onMcaHne naen 3KCneprMeHTa, onucaHe npuHuMna 4encTens v
annapaTHOro pelweHnst SKCnepuMeHTanbHON YyCTaHOBKMW, NONTyYEHHbIE pe3ynbTathbl, CBEAEHUS 00 nx
MmatemaTtuyeckor obpaboTtke, BbIBOIbI.

Tema 11. dnemMeHTbl TEPMOOUHAMUKMU
OTYeT , NPUMEPHbIE BONPOCHI:

Ins kaxnoro n3 NnpeanoXeHHbIX npenogasaTtenem ynpaxHeHnidi OT4eT OOMKEH BKIOYaTb:
POPMYNNPOBKY LieNeit 1 3agad, onMcaHne naen 3KCneprMeHTa, onucaHe npuHUmMna LencTens un
annapaTHOro peleHns SKCNePUMEHTaNbHON YCTAaHOBKMW, NONTyYEHHbIE pe3ynbTathl, CBEAEHUS 00 ux
matemaTtumyeckorn obpaboTtke, BbIBOAbI.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BOMPOCHI K 3a4eTy:
[MpuMepHble Bonpochkl Ha 3a4eT - MNMpunoxeHuel.

1. OTHoCUTENBHOCTL ABMXEHMS. Cructembl otcyeTa. NpeobpasosaHus Manunes.
2. TpaekTopus, nepemelieHne n nytb. CKOPOCTb 1 YCKOPEHWE.

3. KpuBonuHeiiHoe aBuxeHue. TaHreHumanbHoe 1 HopMasnbHoe yckopeHune. KnHemaTuka aBUXeEHUS
MO OKPY>XXHOCTW.

4. TpuHumn nHepumn. MiHepumnanbHble 1 HemHepLmanbHblie CUCTEMbI OTCcHYeTa. B3aumoneictene ten.
Cwuna. Macca. YpaBHeHMe OBUXEHUS MatepuanbHon Touku. MNpuHumn oTHocutTensHocTn Mannnes.
TpeTtuin 3aKkoH HblOTOHa.
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5. Cunbl nHepumn. NposiBneHne cun nHepLUMn B 3eMHOIN Bpallaroweincs CucTeMe oTcyeTa.

6. Pabota cunbl. NoTeHuunanbHas 3Hepruns. KnHeTnyeckas SHEepruns. KnHetnyeckas 3Heprnsa
Bpauwaruerocs tena. 3aKkoH COXpaHEeHUs MexaHN4YeCcKom aHepruu.

7. FpaBnTaumoHHble cunbl. Cuna TsxecTn n Bec. HeeecoMocTb. MNpuMepbl NPosiBNEHUS B NPUPOLE W
NPUMEHEHNS B TEXHUKE.

8. NMoctynaTtenbHoe v BpawaTenbHoe ABMXEHWEe TBepaoro tena. Yrnosas cKopocTb U YrioBoe
yckopeHve. BpaueHue TBepaoro tena BOKpyr HenoaBmxHom ocu. MomeHT cunbl. MOMEHT uHepuun.
YpaBHeHe MOMeHTOB. [1oHsATUE O rmpockonax.

9. 3akoH coxpaHeHus nmnynbca. YpaeHeHne Mewepckoro. 3akKoH COXpaHEHMS MOMEHTA MMMy bCa.

10. CTaumoHapHble COCTOSHUSA XUAKOCTEN M ra3oB B None KOHCepBaTMBHbIX cui. 3akoH Nackans.
3akoH Apxnmepa.

11. CTaumoHapHbIA NOTOKM XMIOKOCTU 1 ra3a. [lone ckopocTei, nuHumM n Tpybkn Toka. YpaBHeHne
HepaspbIBHOCTM CTpyW. YpaBHeHne bepHynnu n ero cnencrtems.

12. Bsizkoctb. Cnna Bsizkoro TpeHust. Yacno PeiiHonbaca. JlamvHapHoe 1 TypbyneHTHoe Te4eHus.

13. MapmoHuyeckne konebanusi. Teopema Pypbe. Monenb rapMOHMYECKOro ocLmMnnaTopa.
BekTopHasa anarpamma konebaHwuii. CnoxeHne rapMoHUYeckux konebaHuii ¢ 0AMHaAKOBOW 4acTOTOM
N HanpasneHnem. bueHuns.

14. 3artyxatowme konebaHns. BoiHyxaeHHble konebaHus. Pe3oHaHc.

15. BonHoBOe ypaBHeHue. BonHbl nonepeyHbie 1 NpoaonbHble. YpaBHeHve berylei BONHbI.
SHeprvsa n UM-NynbC BOMHbI B YNPYroi cpege.

16. 3ByK Kak ynpyras sonHa. ddodekT Jlonnepa ans 3ByKOBbIX BOSH.

17. OCHOBHblE NONOXEHUS MOJ'IeKyJ'IFIpHO-KVIHeTVI‘-IeCKOI7I Teopun. ArperaTHble cocTogHue 1 doasbl
BeuwecTBa.

18. NgeanbHbiin rasd. N3o-npouecchl. YpaBHeHWe cocTosHus. MNapumnanbHoe nasneHne. 3akoH
JanbToHa.

19. OCHOBHOE ypaBHEHNE MONEKYNsSIpHO-KMHeTMYecko Teopun. CteneHn csoboabl. MpuHUMN
paBHopacnpeneneHns aHeprumn no cTerneHsiM ceoboapl.

20. Temnepatypa. PacnpeneneHne Makceenna rno CKOpoOCTAM.

21. bapomeTtpunyeckas popmyna. PacnpeneneHue bonbumana. PacnpeneneHve
Makcsenna-bonbumaHa.

22. SlBneHns nepeHoca. dnuHa ceoboaHoro npobera monekyn. dudodoyamns, TeNNoNpoBOAHOCTb,
BHYTpPEHHee TpeHue B rasax.

23. | Havano TepMoanHaMukn. BHyTpeHHFIFI 3Heprna naeasibHoro rasa, TenioeMKoCTb. PaboTa B
mnaonpoueccax B ngeajibHoOM rase.

24. |l Hawano TepmogmHammkn. Limknmnyeckune npoueccol 1 tennosble MmawmnHbl. Linkn KapHo. KM,
uukna Kap-Ho.

25. HepaBeHcTBO Knayauyca. QHTponus. 3akoH HeybbiBaHWs aHTponuu. CTaTnctuyeckoe
TONKOBaHWE 3HTPOMUMN.

26. Teopema HepHcrta-lll Hayano TepmoonHamumkn. TennoemMkocTb TBepabIX TeN.

7.1. OcHOBHas nuTeparypa:

1.Kypc obuwei domamnku: YyebHoe nocobue / K.b. KanH. - M.: KYPC: HALL UH®PA-M, 2014. - 360 c.:
60x90 1/16. (nepennet) ISBN 978-5-905554-47-6, 700 k3.
http://www.znanium.com/bookread.php?book=443435

2.dun3suka: NlabopatopHblit NpakTukyM: YuebHoe nocobue / B.I". XaBpyHsik. - M.: HAL NHdppa-M,
2013. - 142 c.: 60x88 1/16. - (Bbicwee obpasoBaHue: bakanaspuar). (obnoxka) ISBN
978-5-16-006428-4, 300 ak3. http://www.znanium.com/bookread.php?book=377097

3.dunsuka: YyebHoe nocobue / A.B. NnbiowoHok, M.B. Actaxos, V.A. MoH4YapeHko n ap. - M.: HAL
NHdopa-M; MH.: Hos. 3HaHne, 2013. - 600 c.: nn.; 60x90 1/16. - (Bbicluee obpasoBaHue). (nepenner)
ISBN 978-5-16-006556-4, 800 aka3.

http://www.znanium.com/bookread.php?book=397226
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4.Kypc cpnsmku: YuebHoe nocobue / B.I". XaBpyHsik. - M.: HALL MH®PA-M, 2014. - 400 c.: 60x90
1/16

. - (Boiclwee obpasoBaHue: bakanaspuart). (nepennet) ISBN 978-5-16-006395-9, 700 aka3.
http://www.znanium.com/bookread.php?book=375844

7.2. JlononHuTenbHasa nureparypa:

1.Bacunbes, AHatonuin Anekcangposud. Obwas dusuka: kypc nekumii / A.A. Bacunbes, A.l1. Epwos;
depnep. areHTCcTBO No obpasosaHuto, HoBocmb. roc. yH-T, Pua. goak., Kad. obu.
dusnkun.?Hosocnbupck: [HI'Y], 2007.

Y. 1: OnekTpomarHuTHoe none. Teopuns oTHoCUTENbHOCTU.?2007.7177 C.

2.Papnees, Muxaun AHopeesmnd. Jlekumn nNo atoMHo domaunke: y4ebHuk ans sy3os / M. A. dannees,
E. B. YynpyHoB.?Mocksa: ®uamatnut, 2008.7612 c.

7.3. UHTEepHeT-pecypcChbl:

Bukuneauns - http://ru.wikipedia.org

NHTepHeT-nopTan obpasoBatenbHbix pecypcoB KDY - hitp://www.kfu-elearning.ru/
NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - http:/www.intuit.ru
WHTepHeT-nopTan pecypcos no maremartuke n gouauke - http://www.allmath.com/
MopTan gouaukos - http://fizfaka.net/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "durnsunka" npegnonaraet NCNONb30BaHNE CReayowWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €NHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMiekTaums
MyNbTUMEONAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOr0 3KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenoaaBsaTtens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OI0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs Kno4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMeEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLMM, MPaKTUYeCKue
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA0OHON 1 DOCTYMHOW ONSt HUX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

Nekummn n nabopaTopHble 3aHATMS MO ANCLUUMIMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHO [OCKOW U
MenoM(Mapkepom).

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npouno NoaroTosku
Teopus BepoATHOCTEN N MaTeMaTuyeckas cTaTmcTmka .
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