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Mporpamma gmcumnnuHbl "KoHuenumm coBpeMeHHoro ectectso3HaHma"; 01.03.04 MpuknagHas matemaTtuka; npogoeccop, o.H.
(npocpeccop) CanamatuH A.H.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma gmcumnnuHbl "KoHuenumm coBpeMeHHoro ectectso3HaHma"; 01.03.04 MpuknagHas matemaTtuka; npogoeccop, o.H.
(npocpeccop) CanamatuH A.H.

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodpeccop) CanamatuH A.H. (Kadoeapa npuknanHoi
mMaTemaTvku, OTAeNneHne NpUKnagHon MatemMaTmku n nHpopmatmkm), Andrey.Salamatin@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobHOCTb 1Cnonb3oBaTb CTaHAAPTHbLIE NAKeTbl NPUKNaLHbIX NporpamMm Ans

pelweHnsa npakTuyeckmx 3agad Ha 9BM, otnaxusartb, TeCTUpoBaTb NpUKnagHoe
nporpamMmHoe obecreyeHne

MK-2 CnocobHOCTb 1 FOTOBHOCTb HAcTpamBaTtb 1 TECTMPOBATL U OCYLECTBNATb NPOBEPKY
BbIYUCNIUTENBHON TEXHUKU

MnK-9 CnocobHOCTb BbISBNATE ECTECTBEHHOHAYYHYIO CYLHOCTb NPOBIEM, BO3HUKAOWMX B
XoLe NpodpeccnoHanbHOM AEATENBHOCTH, FOTOBHOCTBIO MCMONb30BaTh ANS UX
peLeHNs COOTBETCTBYIOLWNA €CTECTBEHHOHAYYHBI annapar

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

06LL1yI0 eCTEeCTBEHHOHAYYHYIO KapTUHY OKPYXAalolero Hac MatepranbHOro MUPa U OCHOBHbIE KOHLIENTYanbHble
MOAXOMAbl N MPUHLUMIbI ONUCAHNS MPOUCXOASWMNX B HEM SIBNEHWIA;

JonxeH ymeTb:

OPVIEHTNPOBATLCS! B COBPEMEHHbIX NMPEeACcTaBNeHNsIX U MeToAax eCTECTBO3HAHWS;
HonxeH Bnagetb:

OCHOBHbIMW MOAX0AaMU K MOLENVPOBAHNIO SBNEHWI B MaTepuanbHbIX cpenax;
LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

HaBbIKN pPeleHst 0BLMX eCTECTBEHHOHAYYHbIX 3a4a4, CBA3aHHbIX C KONMYECTBEHHbIM ONMCaHWEM NPOLIECCOB B
OKpy>XalowWwem Hac Mmpe.

2. MecTo AUCUMNNNHDBI B CTPYKTYpEe OCHOBHOW NpodpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

HaHHas yuebHas aucumnnmHa BkioYeHa B pasgen "b1.B.0B.4 OucunnnuHbl (MOgynn)" OCHOBHOW NPoddeCcCUoHanbHOM
obpasosatenbHoii nporpammel 01.03.04 "MpuknagHas matematuka (MatemaTvyeckoe MooenMpoBaHne)" n 0THOCUTCS K
AUCUMNAvHaM no BbIGopy.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. O6bem gucuunInHbl (MOAyYNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI cOCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTtakTHasi paboTa - 40 yaca(os), B TOM 4ucne nekuuu - 0 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 40 Yaca(oB), KOHTPOSNb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTositenbHas pabota - 50 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNNHBI: 3K3aMeH B 8 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma gmcumnnuHbl "KoHuenumm coBpeMeHHoro ectectso3HaHma"; 01.03.04 MpuknagHas matemaTtuka; npogoeccop, o.H.

(npocpeccop) CanamatuH A.H.

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspnenbl AucUUNInHbI / UX TPYA0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. BeeneHue 8 0 0 4 10
2.[Tema 2. OnemeHTbI TEOPUN NONS 8 0 0 12 10
Tema 3. CneunanbHas Teopus
8. OTHOCUTENbHOCTU 8 0 0 8 10
4.2 ¢ %&gﬁéﬁq#@ PRIl eckne
4’; CHOBbI T€ MoglaHaMMKm 8 0 0 12 10
Temat-—Beeneuue
Tema's. 1epMoaMHaMmnka
OcH ﬁmgt&ﬁgﬁgﬁ&gwwpggmamma, cuc®embl kodpammar, cudtemnl ottueta. 4 10
HeoMpEOENeRHOCTb B N3yHEHNA MatepyianbHbiX CPEL Y X ONCKPETHOCTE. [Ba NMOAX0Aa (MPOCTRaHCTBEHHEIN W
MaT{p lAmer@Ii) K onncaHwio sBneHWA B MatepuanbHbly cpdnax| NMoHaTAs oBuxeHns n 4edopmaum, nokghbHoR 1
cybcrabiyMoHaNLHOR NPOUIBOAHO

Tema 2. dnemeHTbl TEOPUYN NONSA

OTHOCKTENBHOCTb NOHATMA BpemeHw. Nepeas runotesa Teopumn nons. NoHaTne npoctpaHcTea Pumana. Bropas
rmnoTesa Teopum Nons 0 3BKANAOBOCTU NpcTpaHcTBa. MeTpnyeckuin TeH30p

Crporoe npeneneHne cucteMbl otcyeta. Puanyeckme goopMyMPOBKY 3aKOHOB COXPaHeHMSI.
TpeTbsi runoTtesa Teopun nonsi. Matematnyeckme hoOpMynMpPOBKY 3aKOHOB COXPAHEHWS U UX CNeACTBUS

Tema 3. CneunanbHas Teopus OTHOCUTE/IbHOCTU

MpuHumn MenzeHbepra. MpuHUMn oTHocuTensHocTy anenes. MpuUHUMN OTHOCUTENBHOCTY DHWTEAHA 1
npeobpasosaHus JlopeHua. 3aKoH coxpaHeHns 3apsiaa. 3akoH AMnepa. 3akoH anekTpudeckoi nHaykuum dapanes.
YpasHeHus Makceenna. AGCONOTHOCTb CKOPOCTY cBeTa. CBSA3b Macchl U aHeprun. Teopusi OTHOCMTENBHOCTA 1
Knaccudeckas Teopusi nonsib noHsATUE NOMHOW SHEPTUN.

Tema 4. KBaHTOBOMEXaHNYECKME OCHOBbI TepMmoanHaMUKun

CratucTtnyeckoe onvcaHmne cuctembl 60MbWOro Yuena YyacTuu. HeonpeneneHHOCTb COCTOSIHME BelecTBa. Popmanvam
IxeiiHca. NMpobnema onncaHns COCTOSAHUS BEWECTBA Kak CUCTeMbl BOMbIIOrO YCna YacTul. PaBHOBECHbBIE COCTOSHIS.
NpeanbHbiin ogHoaToMHbIR ra3. ObobweHHoe ypaBHeHue 'mbbca. MepBoe 1 BTOPoe Havana TepMoanHaMuKW.

PaBHoBecHble 1 HeoBpaTMble NMPOLIECCHI.

Tema 5. TepmoavHaMuKa MatepuanbHOro KOHTUHYyMa

MOHSTME MHOFOKOMMOHEHTHOMO KOHTUHYYMa. YpaBHeHne 'nbbca Lnsi MHOrOKOMIMOHEHTHOrO KOHTMHYYMa. Y paBHEHME
6anaHca aHTponuu. Mpon3BoacTBO SHTPONUN. JIMHEHbIE KOHCTUTYTUBHBIE COOTHOWEHUS OH3arepa. 3akoH
TennonposoaHocTn Pypbe. 3akoH Anddy3nn Puka. 3akoH BA3KOro TpeHms HbToHa. SKenepuMeHTanbHas nposepka

cooTHolweHun OH3arepa.

5. MepeuyeHb yue6HO-MeTOANYECKOrO o6ecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs Nno

AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUSAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbI0 CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CNPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMNMHE.

OpraHnsauus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNaMeHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

MopsiooK opraHn3aumnm 1 ocywecTBneHns obpasoBaTeNbHOM 0essTenbHOCTM No obpa3oBaTenbHbIM NPOrpamMMam BbICLEro
obpasoBaHus - Nporpammam bakanaepuaTta, nporpaMmMam crneumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasoBaHus 1 Haykm Poccuiickoih denepaunm ot 5 anpens 2017 roga Ne301).
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Mporpamma gmcumnnuHbl "KoHuenumm coBpeMeHHoro ectectso3HaHma"; 01.03.04 MpuknagHas matemaTtuka; npogoeccop, o.H.
(npocpeccop) CanamatuH A.H.

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHUIA".

MonoxeHwue ot 29 nekabpsi 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeneHNs TEKYLWEro KOHTPOS yCNeBaeMoCcTu 1
NMPOMEXYTOYHOW aTTecTaunm obyyarowwmxcs dpefepanbHoro rocyLjapcTBeEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBepCUTeT".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmnpoBaHnm poHAa OLEHOYHbIX CPEACTB ANs
NpPoBeLEHNS TeKyLLel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs (penepanbHoro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxXxckuit) denepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTENbHbBIX PECYpcax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa3oBaTENbHOIO y4YpPEeXAEHNS BbICWEr0 NPOGECCUOHANbHOro 0bpasoBaHns

"KasaHckuin (MprBonxckuin) doeaepanbHbIn yHuBepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNoNb30BaHMIO B
y4yebHOM npoLecce 1 yaaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4YeHNs
oefiepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pa3oBaTebHOrO yypexAeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™ .

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMUIA 06yYatoWwmxcs
B (peiepanbHOM roCyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM YHPEXAEHNM BbiCllero obpasosaHus "KasaHckuii

(MpwBONXCKMA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3naHuii B
henepanbHOM rocyjapCcTBEHHOM aBTOHOMHOM 06pa3oBaTeNbHOM YYpeXAeHNN BbiCWEro NpodeccnoHansHoro

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U POPM KOHTPONS X OCBOEHUS

dran ®Popma KOHTpons 23:::?:33::: TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 8
TeKyLLMI KOHTPO/Tb
y MucbMeHHas paboTa MK-1 2. OneMeHTbl TEeopuK nons
3. CneuunanbHas Teopms OTHOCUMTENbLHOCTH
2. OneMeHTbl TeopuK Nons
2 g:ﬁéng:Toprle MK-9, rk-2 3. CneumnanbHas geopvm OTHOCUTENBHOCTU
4. KBaHTOBOMEXaHNYECKME OCHOBbI TEPMOAUHAMMKM
3 |YcTHbIV onpoc MnK-2 5. TepMoamHamvka MaTepunanbHOro KOHTUHyyMa
9K3aMeH MK-1, nK-2, rk-9

6.2 OnucaHne nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX 3Tanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kg:-';P"gﬁﬂ OLLeHMBaHUS Srtan
P OTNNYHO Xopoliuo Y nosn. Heyn.
CemecTp 8

TeKyLlW i KOHTPONb

MucbMeHHas  ([MpaBUNbHO BbINONHEHDI [[TpaBMnbHO BbINONHEHa |3a4aHuUs BbINONHEHbl  |3a4aHus BbIMONHEHbI
pabota BCE 3aaHus. 6onblas Yactb 6onee 4eM HaMoNoBKHyY. [MeHee YeM HanonoBuHy.| 1
MpoaeMOHCTPUPOBaH  [3aLaHuiA. MpwvcyTcTByIOT MpoaeMoHCTpUpOoBaH
BbICOKUIA YPOBEHb MpwvcyTcTBYIOT cepbEéaHble oWwmnbKu. HEeYLOBNEeTBOPUTENbHbIA
BafleHnsl MaTepuanoMm. [HeaHaunTenbHble MNpoOEMOHCTPUPOBaH  |ypPOBEHb BNaLeHUs
MposiBneH. ownbKm. YOOBNETBOPUTENbHBI  [MaTepuanom.
NpeBocxXoaHble MpOonEeMOHCTPUPOBaH  |ypOBeHb BnaaeHus MposiBneHbi
cnocobHOCTM XOPOLLMIA YPOBEHD MaTtepuanoM. HeLoCTaTo4Hble
NMPUMEHSTb 3HaHWS U [BnaneHust matepranoM. (MposiBneHbl HA3KKe cnocobHocTy
YMEHUS K BbINONHeHUo |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3a4aHunin.  [cnocobHOCTM MPUMEHSATb 3HAHUS U [yMEHWSI K BbINOIHEHWIO
MPUMEHSATb 3HAHUSI U [yMEHWSI K BbINMONHEHMIO [KOHKPETHBIX 3a4aHWiA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHUiA.
KOHKPETHbIX 3a4aHWiA.
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B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PeructpaunoHHbIii Homep
Crpanvua 5us 11.

o
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Tembl. OTBET XOPOLWO
CTPYKTYpUpOBaH.
MNpekpacHo ocBoeH
NOHATUMHbLIA annapar.
lMponoemoHcTpupoBaH
BbICOKMIA YpPOBEHb

CtpykTypa oTBETa B
Lenom agekBartHa Teme.
XopoLwo 0cBoOeH
NOHATUNHbBIA annapar.
MpoaemoHcTpupoBaH
XOPOLLUNA ypOBEHb

CTPYKTYpPUPOBaH.
MoHATUIHBIN annapat
OCBOEH YaCTWNYHO.
lMoHUMaHne oTAENbHbIX
NMOMIOXEHNN 13
maTtepwvana rno Teme.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHue
popmynmpoBaTb CBOU

dopma Kputepum dran
KOHTpoOns OoLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHUSI He OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
PackpbITO CoLepXaHne [TeMbl packpbiThl. packpbita. OtBeT cnabo [[oHsTHAHbIN annapaTt 3

cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-MPOorpaMMHOro
martepuana, ycnewHo
BbINONHWNA
npenycMOTpeHHble
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEHA0BaHHYO
nporpammorn
OMCLMMAVHBI, nokasarn
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMoCTOSITEIbHOMY
MOMONTHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesiTeNbHOCTH.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
JNCKYCCUOHHbIE LNCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMS. MONOXEHUS. NONOXEHMS.

Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

CemecTp 8

TekyLLUA KOHTPONb

PernctpaumoHHbIii HoMep
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1. MucbMeHHas pabota

Tembl 2, 3

. MNepBas runotesa Teopun nons

. Bropas runotesa teopun nons

. MeTpuyeckuii TeH30p

. OnpeneneHune cuctembl otcyeTa

. MatemaTtunyeckue Mogenu Kkak npsiMble Kpaesble 3a0aqu

. AnONTVBHbIE XapakTepUCTVKK, MOHATNE YpaBHeHWs HanaHca
. NokanbHas n cybcTaHuuoHanbHas oopMbl 6anaHCoBbIX YpPaBHEHNI
. MpuHuun oTHOCMTENLHOCTM ["anunes

. [pyHUMN OTHOCUTENBHOCTY SIHWTENHA.

10. PenatmemcTtckoe noHATME Macchl

2. NabopartopHbie paboTbl

Tembl 2, 3, 4

. XapakTepnCcTUKN MHOrOKOMMOHEHTHOMO KOHTUHYYMa

. ALONTUBHBbIE XapaKTEPUCTUKM

. MoHsiTMe ypaBHeHusi GanaHca

. NokanbHas n cybecTaHumoHanbHas oopMbl 6anaHCOBbIX YPaBHEHUIA
. 3aKOHbI COXpaHEeHMS Ha NpUMepe 3aKoHa COXPaHEHNS MaccChbl
. MpuHumn eizeHbepra. TpeTbs runoTesa Teopumn Nons

. Penatusucrckoe noHatTue maccel

. YpaBHeHve HanaHca BHYTPEHHEeR aHeprum

. BbiBO#, ypaBHEHMS TENNONPOBOAHOCTY

10. 3akoH Pypbe

11. 3akoH Kynona n cuna JlopeHua

12. CUMHXpOHM3auus 4acos 1 npeobpasosaHus JlopeHua

13. BblBOA ypaBHEHNS TENNONPOBOAHOCTU

14. XapakTepucTnkm CoCTosHUS naeanbHoro rasa

3. YcTHbIN onpoc

Tema 5

. YpaBHeHuve 'mb6ca nnst MHOrOKOMMOHEHTHOrO KOHTUHYyMa
. [pon3BoacTBO SHTPOMMM.

. 3aKOHbI COXPaHEHMS Ha NPUMEPE 3aKoHA COXPaHEHNS MaCChbl
. iHTerpanbHoe ypaBHeHne 6anaHca B cy6cTaHLUMOHANbHON dhopme
. YpaBHeHune banaHca BHYTPEHHER sHepriu

. YpaBHeHve banaHca Macchl OTAENbHOMO KOMMOHEHTA

. KoHCTUTYTVBHBIE COOTHOWEHMS

. 3aKkoH dypbe

. OnpegneneHue aHTpoONUK

10. ®opmanuam [xenHca

Ok3ameH

Bonpochbl k ak3ameny:

1. lMoHsATNE BpEMEHM.

2. MNoHATMe npocTpaHcTBa.

3. MeTpuyeckuin TeH30p

4. OnpepeneHne cNCTeMbl OTcHeTa

5. MpuHumn eizeHbepra. TpeTbs runoTesa Teopumn Nons

6

7

8

9

O©CoOoONOOTPhWN =

O©oo~NoOOOTh~hWN =

O©oo~NOOOThWN =

. Matematunyeckoe onvcaHvne gedopmauunm n ABUXEHUS
. [lBa noaxona K onucaHuio SBEHNA B MaTepuanbHbIX cpefax
. CybcTaHumoHanbHas nponssoaHas
. MHOrOKOMNOHEHTHbBIW KOHTUHYYM
10. IHTerpanbHoe ypaBHeHWe banaHca B nokanbHol popme
11. YpaBHeHus 6anaHca B gudpdpepeHLmansHoi coopme
12. 3aKoH CoxpaHeHns Macchl
13. MIHTerpanbHblil 3aKOH COXpaHeHNs KonnyecTsa ABUXEHNS
14. NoBEPXHOCTHbIE CUMbI Y TEH30P HAMPSAXEHWI
15. dndpbdpepeHumanbHas qoopma 3akoHa COXpaHeHUs Konu4ecTsa ABUXEHNS
16. 3aKOH COXpaHeHWs NONHOK 3HepPrmmn
17. YpaBHeHust 6anaHca KMHETNYECKOW 1 BHYTPEHHER aHepruii
18. YpaBHeHns ona MarHMTHOWM 1 SNeKTPUYECKON NHAYKLNIA
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B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PeructpaunoHHbIii Homep
Crpanvua 7 u3 11.

A



Mporpamma gmcumnnuHbl "KoHuenumm coBpeMeHHoro ectectso3HaHma"; 01.03.04 MpuknagHas matemaTtuka; npogoeccop, o.H.
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19. 3akoH coxpaHeHuns 3apsna. OtkpboiTve Makcsenna.

20. 3akoH anekTpuyeckon nHaoykumnm dapanes. ViccnepnosaHue ypasHeHnii Makceenna
21. COOTHOWEHUS OTPE3KOB ONUHBLI M BPEMEHU B MHEPLIMANTBbHBIX CMCTEMAX
22. CB5I3b Macchbl 1 aHeprum

23. OnucaHve BelecTBa Kak CUCTEMbI BOMbLLOrO YMcna YacTul

24. Mepa HeonpeneneHHocTn. dopmyna LeHHoHa

25. dopmanuam [xeriHca. BeposaTHOCTHbIE XapakTepPUCTUKN COCTOSHUS BeLeCcTBa
26. OnpepeneHne sHTponum

27. Ycnosusi TepMOANHAMNYECKOro paBHOBeCUsl. PaBHOBECHbIE COCTOSIHUS
28. laBneHue v ypaBHeHWEe COCTOSIHUS naeanbHOro rasa

29. OnpegpeneHve Temneparypbl

30. MNepBoe Hayano TepMoaMHaMMKU. dneMeHTapHas paboTta u NpuToK Tenna
32. PaBHOBECHbIE CU/bI.

33. O606LwweHHoe ypaBHeHWe mb6ca

34. HeobpaTtumble npouecchl. BTopoit 3akoH TEpMOANHAMUKM.

35. ['MnoTesa 0 nokanbHOM TEPMOANHAMMYECKOM PaBHOBECUN

36. YpaBHeHue 6anaHca sHTponmm

37. O606LeHHblE TEPMOANHAMUYECKIE CUTbI

38. KoHcTuTyTMBHBIE COOTHOWEHMS OH3arepa

39. 3akoH TennonpoBogHocTN Pypbe

40. 3akoH audysum drka

41. 3aKkoH BA3KOro TpeHust HototoHa

6.4 MeTtoaouyeckue marepuansl, onpegensioLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (MNK)

onbiTa AesiTeNlbHOCTU, XapakTepu3yHLLUxX aTtanbl oOpMUMPOBaHUS KOMMNETEeHLMM

B K®Y peiictByeT 6anibHO-pEATUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO nony4nTe Makcumym 100 H6annoB 3a ceMecTp, 13 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas

goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 6onee - "3a4TeHo".

55 6annos 1 MeHee - "He 3a4TeHo".

Ina sk3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (WK) onbiTa Artan | Konnyectso
KOHTpONs [esATeNbHOCTH, XapaKTepu3yoLLLMx atanbl opMUpPOBaHNA KOMNEeTeHL U 6annos

CemecTp 8

TeKyLuin KOHTPOIb

MucbmeHHas  |OB6yyarowmecs nonyyatoT 3afaHne No OCBELEHMI0 OnpeaenéHHbIX TEoPETUYECKNX

pabota BOMPOCOB MW peleHmnio 3aaa4y. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 1 15
npenoaasatento. OUeHNBalOTCS BnafeHne MaTepranom no reme pabotsl,
aHanuTMyeckme cnocobHOCTW, BnafeHne MeToaamMu, yMEHUs 1 HaBbIKU,
HeobxoauMble ANs BbINOAHEHWS! 3aAaHUIA.

NabopartopHble (B ayantopun, oCHaWEHHON COOTBETCTBYIOWMM 060pyA0BaHMEM, 0Byyatowmecs

paboTbl NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM 2 25
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHONornii. OLEeHMBAIOTCA 3HaHNe MaTepuana u
YMEHME NPUMEHSTb €ro Ha NPaKTUKe, YMEHWNS 1 HABbIKK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

YCTHbIA onpoc |YCTHbIf ONpoC NPOBOAMTCS Ha NpakTUYeckmx 3aHsatusx. Obyyatowumecs
BbICTYNAOT C AOKaAaMu, COOBIEHNSIMU, LOMONHEHNSIMW, YHaCTBYIOT B 3 10
ONCKYyCChWh, OTBEYaloT Ha BOMPOCHI npenoaaBsartens. OLI,eHI/IBaeTCﬂ ypoBEeHb
,D,OMaLIJHeVI noaroToBku No TemMe, CnocoBHOCTb CUCTEMHO M NIOFMYHO nU3naratb
matepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha oononHuUTeNnbHble BOMPOCHI.

PeructpaumnoHHblii Homep BAEKTPOHHELIH
CrpaHuua 8 u3 11. Bif YHHBEPCHTET

PHEORM,
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. MepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4ebHOWN NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)
7.1 OcHoBHasl nuTeparypa:

1. PysaBuH I". WI. KoHuenumm coBpeMeHHOro ectecTBo3HaHuns: YuebHuk / .. Py3aBuH. - 3-e nag., ctepeotun. - M.: HAL|
NH®DPA-M, 2014. - 271 c. - (Bbicwee obpa3zoBaHue). ISBN 978-5-16-004924-3 - Pexum goctyna:
http://znanium.com/catalog/product/454162

2. TynuHos, B. ®. KoHuenunn coBpeMeHHoro ectectso3Hanns / TynnHos B.®., TynuHos K.B., - 3-e nsa. - M.:Jawkos 1
K, 2018. - 484 c.: ISBN 978-5-394-01999-9 - Pexum goctyna: http:/znanium.com/catalog/product/414982

3. boHpapes B.IM. KoHuenuun coBpeMeHHOro ectectBo3HaHus: YuebHuk / boHnapes B.M. - 2-e nag., nepepab. u mon. -
M.: Anbgpa-M, HUL MH®PA-M, 2016. - 512 c. ISBN 978-5-98281-262-9 - Pexum gocTyna:
http://znanium.com/catalog/product/548217

7.2. [lononHuTenbHas nuTepartypa:

1. KoHuenumm coBpeMeHHOro ecTecTBo3HaHus: y4ebHuK ans cTyaeHToB By30B / nod pefn. B.H. laBpuHeHko, B.IM.
PatHuvkoBa. - 4-e n3g., nepepab. u gon. - M. : FOHUTW-OAHA, 2017. -319 c. - ISBN 978-5-238-01225-4. - Pexum
noctyna: http://znanium.com/catalog/product/1028500

2. PomaHoB B.I1. KoHuenumn coBpeMeHHOro ectectso3HaHus: Mpaktukym/Pomanos B. 1. - M.: By3osckuii yuebHUK,
HUL NHDPA-M, 2015. - 128 c. ISBN 978-5-9558-0397-5 - Pexum goctyna: http://znanium.com/catalog/product/474514

3. lNyceiixaHos, M. K. KoHUeNUM1 COBPEMEHHOIO €CTECTBO3HAHNS [ANEKTPOHHBIN pecypc] : YuebHuk / M. K. N'yceiixaHos,
O. P. Papxabos. - 7-e nsg., nepepab. n non. - Mocksa : iagatenbcko-toproeas koprnopaums 'dawkos n K-', 2012. - 540
C. - ISBN 978-5-394-01774-2. - TekcT : anekTpoHHbIi. - URL: http:/znanium.com/catalog/product/415287

4. Knsirnn, H. B. CoBpeMeHHas Hay4yHas KapTvHa Mupa [OnekTpoHHbIR pecypc] : yueb. nocobue / H. B. KnaruH. - M.:
JNoroc, 2014. - 264 c. - ISBN 978-5-98704-553-4. - Pexxum poctyna: http://znanium.com/catalog/product/468939

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

KoHuenumn coBpeMeHHOro ectectso3HaHnsa1 - http://znanium.com/catalog.php?bookinfo=458082
KoHuenumm coBpeMeHHOro ectectBo3HaHns2 - http://znanium.com/go.php?id=414982
KoHuenumm coBpeMeHHOro ectectso3HaHna3 - http://znanium.com/bookread.php?book=454162
Kypc douawmku - http:// www.znanium.com/bookread.php?book=375844

®dermMaHoBCKME nekuumn nNo gomamke - http://znanium.com/go.php?id=185797

9. MeToguyeckue ykasaHus gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nabopatopHble| Mpun BbiNnonHeHNM nabopaTopHbix paboT HE0HX0AMMO NCMONb30BaTh TEOPETUYECKMIA MaTepman,

paboTbl enaTb CCbIfIK/ HAa COOTBETCTBYIOLME TEOPEMbI, CBONCTBA, ChopMybl 1 Np. PeweHune 3apad
nanaraeTcs NoAPO6HO N COOEPXNT HEOOXOANMbBIE MOSICHUTENbHBIE CChINKW. Tekywmne 3anaHnsa Ha
nabopaTopHble paboTbl BbIAAITCS KaX Oyl HEAENO Ha NPakTUYecKoM 3aHATUW. VIHamBmayanbHble
JOoMalHMe 3a4aHns BblAAoTCsl HA NPaKTUYECKUX 3aHSATUSIX B HaYane N3y4yeHnsl COOTBETCTBYOLWMX
TEM.
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Mporpamma gmcumnnuHbl "KoHuenumm coBpeMeHHoro ectectso3HaHma"; 01.03.04 MpuknagHas matemaTtuka; npogoeccop, o.H.
(npocpeccop) CanamatuH A.H.

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | MisydeHne maHHOro Kkypca npegycmatpuBaeT CMCTEMaTUYECKYo CaMOCTOSTeNbHYI0 paboTy CTyAEHTOB

TenbHasi HaL TEOPETUYECKMM MaTepranom, TEKCTaMu PEKOMEHIOBaHHbIX y4eBHNKOB U y4ebHbIX Nocobui;

pabota pa3BuTVE HABLIKOB CAMOKOHTPOISI, CMOCODCTBYIOWMUX NHTEHCUdMKaLUmmM y4ebHOro npouecca.
CTyneHTam cnepyeTt CTPEMUTLCS K akTUBU3aLMN 3HAHWIA HA 3aHSATUSIX MO 4PYrM
€CTECTBEHHO-HAy4HbIM JUCLMMN/IMHAM, CBSA3aHHbBIM C AaHHbIM KypcoM. OCHOBHOW LieNbo
CaMOCTOSITENbHbIX 3aHSATWI MO AaHHOMY Kypcy SBNsSieTcs yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMOB MNOCTPOEHUS NPUBNXEHHBIX CXEM, KOTOPbIE UCMOMb3YIOTCS NPU annpoKcuMaumm
rpaHWYHbIX 3a8a4 NS AndpdepeHUmanbHbIX YPaBHEHUIA U MHTErpanbHbIX ypaBHeHWiA. Mpu
MOArOTOBKE K KaXA0My 3aHsTUIO Heobxoaumo obpatutbes K yuebHoMy nocobuio. Heobxonmmo Takxe
N3Y4nTb NUTEPaTypy Y UHTEPHET-UCTOYHKKU MO AAHHON TeMe, YTOBbl yTOUHWUTL ONpeaeneHus,
(POPMY/IMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHaNory pelaemMbiM 3a4a4am 1 BbIMOHSIEMbIM
ynpaxHenusim. Mpn paboTe ¢ NnpuMepamMn HEOBXOANMO CTPEMUTBLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLeHnsl Kax a0 KOHKPETHOM 3aaa4n, HO 1 K MOHUMAaHUIO Lenn ero ynotpebneHns B
LIaHHOM KOHTEKCTE, (PYHKLIMOHANbHOM Harpysku, KOTOPOI AaHHbIl NpuMep obnanaer.
CamocTosiTenbHasi pabota no Usy4yeHuto Kypca npennonaraeT BHeayauTopHyio paboTty. dTtanbl
BbIMOJIHEHNS caMOCToATENbHbBIX PaboT: 1. MpocMoTp y4ebHoro nocobus 1 pekoMeHayeMon
nuTepatypbl No Teme 3ananusi. 2. CocTaBneHne pestoMe NPoYMTaHHOM rnasbl COOTBETCTBYIOLLErO
pasgena pekoMeHLyeMoro TEoPEeTMHECKOro NCTOYHMKA Unn y4ebHuka. 3. BeinonHeHue 3anaHnii no
TEME U X KOMMEHTVPOBaHME.

nvcbMeHHasi | Mpy NoarotToBke K BbIMOAHEHMIO NMMCbMEHHBIX paboT obyyatolemycst peKoMeHayeTCsl MoBTOPUTL BECh

pabota TEOPETUYECKUI MaTepman No COOTBETCTBYIOWMM TEMaM C BbISIBIEHNEM KITIOYEBbLIX TEOPETUYECKUX
acnekToB v npobnem, NpopaboTKoi JONONHUTENBHOrO MaTeprana no Temam. Jlydwemy NoHMMaHMUo
TEOPETNYECKOrO MaTepuana ancumnnuHbl Gynet cnocobcTBoBaTh pasbop netanei onpeneneHui,
BbIBOAA M 00KA3ATENbCTB YTBEPXAEHWN, BbISBIEHNE B3aUMOCBA3€E MeX 4y OnpeneneHmamm,
YTBEPXOEHNSMU 1 CBOMCTBAMM 0OEKTOB, N3y4aeMblX B OMCUMMIMHE. BaXHbIM acnekTom no
OCBOEHUIO UCLMNAVHbBI ABASETCS NNaHOMEPHOE BbIMNONIHEHNE BCEX OCHOBHbIX U JOMONHUTENbHbIX
3agaHuin npenogasaTens

YCTHbI onpoc | Mpy noarotoBke K yCHOMY ornpocy oby4atowemMycsi peKOMeHOyeTCsl MOBTOPUTb BECb TEOPETUYECKUIA
mMartepuan rno COOTBETCTBYIOLMM TEMAM C BbISIBIEHUNEM KNHOYEBbLIX TEOPETUYECKUX aCMEKTOB U
npobnem, NnpopaboTKoi LOMNONHMTENBHOIrO Matepuana no TemMam. Jlydwemy noHUMaHmo
TEOPETMNYECKOro MaTepuana aucumnivHel 6ynet cnocobcTBoBaTh pasbop aeTtanei onpeneneHui,
BbIBOAA W [0KA3aTeNbCTB YTBEPXAEHUN, BbISBIEHME B3aMOCBSA3EN MEX Y ornpeneneHnsmu,
YTBEPXOEHNSIMW U CBOCTBaMM 0O EKTOB, U3Y4YaeMbIX B ANCUMNIMHE. BaxXHbIM acnekTom no
OCBOEHWIO AMCLUUNNHBI SBASETCSA NAaHOMEPHOE BbINOMHEHNE BCEX OCHOBHbLIX U AOMOMHUTENBbHbIX
3afaHnin npenonasaTens

9K3aMeH Mpu NoOroToBKe K 3K3aMeHy 06y4arolWeMyCsl PeKOMEeHOyeTCsl COCTaBWTb MNaH npouecca rnoaroToBKy,
BK/OYAIOLWEN N3y4eHne, MOBTOPEHNE, CucTeMaTaaumio, normieckyto 06paboTtky matepvana, aHanms
MOJTy4EHHOM MHADOPMALIMEN C BbISIBIEHUEM BO3MOXHBIX CIIEACTBUN 1 HESIBHLIX CBOMCTB 0O bEKTOB,
COCTaBNeHNEM CMUCKa BO3MOXHbIX OOMONHUTENbHbLIX BONPOCOB 1 3a4aHWNA, NOArOTOBKY K
BbIMONMHEHWIO NPaKTUYeCKMX 3a4a4 No TeMam OUCLUMAUHDI.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHne gucumnnunHbl "KoHuenuum COBPEMEHHOI0 eCTeCTBO3HaHUA" npeanonaraeTt NCMNonb3oBaHNe cneayowero
nporpamMmHOro obecreyeHus 1 NH(POpPMaLMOHHO-CMPAaBOYHbIX CUCTEM:

YyebHo-MeToan4eckas nutepatypa s JaHHOW AUCUMMNAUHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn k KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3seneHns
KPYMHENLWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCyAapCTBEHHbIX OPraHoB, Npenogasartenei seayLmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MeHeHU 0bpa3oBaTe/bHbIX CTaHAAPTOB U BKNOHYAET y4ebHMKN, yiebHble nocobus, yuebHo-MeToanyeckme
KOMMekchbl, MOHOrpadum, asTopedeparbl, AuccepraLmm, SHUMKNIoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHo4aTeNbHO-HOPMAaTUBHbIE LOKYMEHTbI, CreumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspatenbctesamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTtBeTCcTBYET BCEM TpeboBaHMsIM doeiepanbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapPToB Bbicwero obpasoBaHus (PrOC BO) HOBOro NokoneHus.

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynto)

OcBoeHne gucumnnnHbl "KoHuenuum COBPEMEHHOI0 eCTeCTBO3HaHUA" npeanonaraet NCMNonb3oBaHNe Cneayowero
martepunanbHO-TEXHNYECKOro obecneyeHus:
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MynbTuMeguiiHas ayautopus, BMecTuMocTbto 6onee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErpmupoBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMON YNpas/ieHNs, OCHaLLEHHasa COBPEMEHHbIMU CpencTBaMm
BOCMPOU3BEAEHVS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMaLLMK, MONYYEHNUS N Nepenaqn SNeKTPOHHbIX
[OKyMeHTOB. Trvnosas KoMnnekTaums MynbTUMeaunHON ayauTopmMmn COCTOUT M3: MybTUMEAUAHOMO NPOEKTopa,
ABTOMATU3VPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TAKXE UHTEPAKTUBHOM TPUOYHbI
npenogasaTens, BKAoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIA KOMMbIOTEp (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MUKPOKOoH,
6ecnpoBoOAHON MUKPOGOH, 610K ynpasneHnst obopynoBaHueM, nHTepdoeiicel noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KOUYEBLIM S/IEMEHTOM yrnpaBneHus, 06 beJUHAIOWMM BCe YCTPONCTBa
B €OMHYI0 CUCTEMY, U CNYXWT NOMHOLEHHbIM paboynm MecToM npenogasartens. [Npenonasartent NMEET BO3MOXHOCTb
NErko ynpaensiTb BCEW CUCTEMOW, HE OTXOAS OT TPUBYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3AHATUS,
npeseHTauum, BebuHapbl, KOHPEPEHLUN 1 Apyrue Buibl ayAUTOPHON HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYNHOM
INS HUX OPME C NMPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbBIX CPELCTB 0OyUYEHWS!, B TOM YACIE C UCMONb30BaHNEM B
npoLecce obyyeHns BCeX KOpropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayantopust Takke OCHaleHa WPOKONONOCHbIM
ngcwnom B CETb UHTEPHET. KOMNbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3NOHHOE NPOrpaMMHOe
obecneyeHue.

12. Cpe.n,cma ajantauummv npenogasaHus auCcUNNMNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLIECCE NMPUMEHSIOTCS Creaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YaoWMMUCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnnyHbIX NoNb30BaTeNen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCcMoTpeTb
LOCTYMHOCTb YNPaBNEHUS! KOHTEHTOM C KnaBmaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb O4HY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHO;

- NPYMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATMBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEeHeHre ANCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOIWI Ans nepenadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasatenem, B TOM Yucne BeGUHaApoB, KOTopble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHUS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHus, NPoBeAeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbIMONHEHHbIX paboT,
NpoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbBIX 0Bpa3oBaTenbHbIX TEXHONOI WA Osi OpraHM3aummn OOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atolMMcs UHBANUAOM UK NINLOM C OrPaHNYeHHbIMU BOSMOXHOCTSMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMm ¢ TpeboBaHnamm @rOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.03.04
"MpuknagHas matematmuka" n Nnpogonno NoArotToskn MaremaTtuyeckoe MoLeNNpoBaHue .
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