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MporpamMma aucumnimHbl "®unocodckre Npobnemsl TexHUYECKOW pmankmn”; 16.04.01 TexHnueckas pmanka; cTapwuii npenogasartesb,
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MporpamMmy avcumnavHbl paspaboTan(a)(n) ctapwuii npenoaasaTenb, K.H. (ooueHT) JlaprnoHos A.J1.
Kadbenpa teopetnyeckon comnaukn OTaeneHne comaukm , Alexander.Larionov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHus aucumnnmHbl "dunocodpckne NpodbnemMbl TEXHUHECKON Prn3nKn" sBnsieTcs
n3y4yeHne Hanbonee BaxHbIX U FyOOKNX PUNOCOGCKMX TPAAULMIA, NEXalmnX B OCHOBE OU3NKM,
TEXHMYECKON OU3UKN, eCTEeCTBEHHOHaYYHbIX 3HaHUI

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas gucuunnnHa BkntoydeHa B padgen " 51.6.1 OucumnnmHel (Mogynm)" OCHOBHOM
obpa3zoBartenbHoit nporpamMmbl 16.04.01 TexHnyeckas puamnka n oTHOCUTCS K 6a30BOA
(obwenpodpeccmnoHanbHom) yactu. OceamBaeTcs Ha 1 kypce, 1 ceMecTp.

Lnsi 0CBOGHUS AMCUMNANHBI HEOBXOANMbI 3HAHNS AnucumMnnvH: "dunocodms”, "OcHOBbI MeEXaHKK",
"TeopeTunyeckas mexaHuka. OCHOBblI MEXaHWKM CNoWHbIX cpen”, "MonekynspHas gouamka",
"OnekTpM4ecTBO 1 MarHeTuaMm", "TeopeTtundeckas dpuamka", "Xumus", "ictopmns n Metononorus
puankn". OcBOEHNE ONCLUNANHBI HEOOXOANUMO AN (POPMUPOBAHMS HAYYHOTO MPOBO33PEHNS
06y4atoLMXCs 1 WMPOTbl NPOGECCUOHANBHOIO KPYro3opa.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNeTEHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTEeHLUN
OK-1
FOTOBHOCTb K Cam BUTU M nms3auunm
OOusmrypnse - [T0mOCTs Ccavopasatio, couopeasau,
KOMMeTeHuunn) P
OK-2
(0bLeKkynbTypHbIE CNoCcobHOCTb K abCTPaKTHOMY MbIWAEHWNIO, aHaNN3Yy, CUHTE3Y
KOMreTeHuunn)
OK-3 FOTOBHOCTb K aKTVBHOMY OBLWEHWIO B HAYy4YHON,
(0BLEKyNbTYPHbIE NPON3BOACTBEHHON U coLManbHO-06LWECTBEHHOW copepax
KOMMETEHLM) nesTenbHOCTU, CNOCOBHOCTb CBOOOAHO NONb30BATLCS PYCCKUM
N MHOCTPAHHbBIM A3blKaMy Kak CPeLCTBOM AEN0BOro obweHns
OK-5 FOTOBHOCTb AEACTBOBATb B HECTAHAAPTHbLIX CUTyauUUsiX, HECTU
(0bLwekynbTypHbIE coumanbHyo U 3TUYECKYK OTBETCTBEHHOCTb 3a NPUHSATHIE
KOMMeTeHuun) peLweHns
OK-6 CNOCOBHOCTb CaMOCTOATENBHO NpMobpeTaTb U UCMONb30BaTL B
(OBILEKYNIbTYPHBIE NPaKkTU4YECKOWN OesATeNbHOCTU HOBblE 3HAHMS N YMEHUS, B TOM
KOMI‘IeT)éHLI,VYVFI)) yucne B HOBbIX 06NACTAX 3HAHWIA, HENOCPEACTBEHHO He
CBSA3aHHbIX CO CAOEepOon AedaTeNbHOCTH
OMK-1 CNoCcobHOCTb K NPOGECCUMOHANBHOW aKCnayaTauum
BPEMEHHOMO Hay4YHOr0 U TEXHONOrMYecKor BaHUSA U
(POMECCHOHATbHbIE COBPEMEHHOI0 HAy4YHOro 1 TEXHONOrMYeCcKoro obopynosa
Np1BOPOB (B COOTBETCTBUN C LIENSIMU NMPOrpamMMbl
KOMMeTeHuun)
MaruncTpartypbl)
OMK-5 CNOCOBHOCTb OCYLWECTBNSATL HAYYHbIA NOUCK 1 pa3paboTky
HOBbIX MEePCNEKTMBHBIX MOAX040B Y METOLOB K PELLEHUIO
(npodheccunoHanbHble
NpodeccroHanbHbIX 3a4a4, rOTOBHOCTb K NPOgpeccroHanibHOMY
KOMMeTeHuunn) poCTy
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
AK-12 crnocobHocTb paspabaTbiBaTbh 1 ONTUMU3NPOBATL COBPEMEHHbIE
HayKoeMKmne TeXHONOrnm B NNYHBIX 0BNACTAX TEXHNYECKON
(NPOOECCHOHANbHBIE ayKoeMmKue TEXHONO pas obnac e ecKom
KOMNETEHLN) (PU3NKN C Y4ETOM SKOHOMUHECKIX 11 BKONOTNHECKIX
TpeboBaHwii
cnocobHOCTb OOPMYNMpPoBaTh TEXHNYECKNE 3a0aHNS,
MK-15 paspabaTtbiBaTb U UCMONb30BaTh CPeACcTBa aBTOMaTU3aUMM Npu
(npodcheccunoHanbHble NPOEKTUPOBAHUN N TEXHONOTMYECKOW NOArOTOBKE
KOMMNEeTeHL M) NPON3BOACTBA, COCTABNATb HEOOXOAMMBI KOMMNEKT
TEXHMYECKOWN [OKyMeHTaunm
AK-17 CrNocoBHOCTbIO BNaneTb Npuemammn n Mmetogamm paboTbl ¢
n Hanom, MetTogamm HKW Ka4yecTBa U NbTaTUBHOCTY
(MpOCPEcCHOHaNbHbIG Tep'Ecl:;) c?nc?céﬁHeog#:aoue?-iLvlliaTb 32TegTbla n %is)ll'leae'll'bl >
KoMMeTeHuunn) pyAa, P pesy

LesATeNIbHOCTU Hay4YHO-NPOW3BOACTBEHHOMO KONNEKTMBA
CMNOCOBHOCTBIO KPUTUHECKN aHANM3MpoBaTb COBPEMEHHbIE
AK-5 NpobneMbl TEXHUYECKON OU3NKK, CTaBUTb 3a4a4u 1
paspabaTtbiBaTb NPOrpammy UccnenoBaHus, Bolbrpatb

(Kg%?_lffg:xﬁ:f"b%'e apekBaTHble cnocobbl 1 METObI PELIEHUS SKCMEPUMEHTANBbHbBIX
N TeopeTn4eckmnx 3apad, MHTepnpeTnpoBaTtb, NPeacTaBnATb U
NPUMEHATb Nony4YeHHble pe3ynbTaTbl
FOTOBHOCTbIO OCBanBaTb 1 NMPUMEHATb COBPEMEHHbDIE
MK-7 Pun3nkKo-maTemaTnieckme MetToabl U1 MeToAbl NCKYCCTBEHHOIO
(npodheccunoHanbHble WHTennekTa onsa peweHns npogeccnoHanbHbIX 3aaad,
KOMI'IeTeHLI,VIVI) COCTaBNATb NpakTn4eckmne pekomeHgaunm no ncnonb3oBaHUO
NONYy4YEeHHbIX Pe3ynbTaToB
FOTOBHOCTb MPUHMMATb HEMOCPEOCTBEHHOE y4yacTme B y4ebHoW
MnK-9 N y4ebHO-MeToamnyeckoin pabote kadenp v Apyrmx y4ebHbIx
(NMpodheccmoHanbHble noapasaeneHnin No HanpasneHHOCTU (NPOdOUD) NPOrpaMMbl
KOMMeTeHuunn) MarumcTparypsbl, yHacTBoBaThb B pa3paboTke nporpamm y4ebHbIX

OVCLMMANH U KYPCOB

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

Hanbonee BaxHbIe N HEMPEXOASINE AOCTUXEHNS MAPOBO COUNOCOGOMN, UTrpatoLLMNE KITHOHEBYHO
pOSib B OOPMUPOBAHNM COBPEMEHHOIO Hay4YHOr0 MUPOBO33PEHMS

2. DONTXEH yMeTb:

NPON3BECTN aHaNM3 NPOLIECCOB, MPUBEALINX K BAXHEAWMNM OTKPbITUAM B 06NaCTN €CTECTBEHHbIX
Hayk, B CBSI3V C MUPOBO33PEHYECKON 0OCTAHOBKOI TOr0 BPEMEHW

3. OONXEeH BnageTb:
nHdoopMaume 06 OCHOBHbIX HAaNpPaBNeHUSIX Pa3BUTNS ECTECTBEHHbIX HAayK, TEXHUYECKOA GOU3NKK

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K OanbHerweMy oby4eHunto

4. CTpyKTypa 1 comepxaHue AUCLUUMINHBI MOAYNS
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Ob6was TpyaoeMKOoCTb AMCLMMANHBLI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA ANCUMMNANHBI 3a4eT B 1 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens VX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyecknelllaboparopHbie
3aHATUA paboTbi

YCTHbI onpoc
1 Tema 1. dunocodus n 1 1 0 4 0

: NCKyCCUs
€eCTeCTBO3HaHune Hvckyce

Tema 2. OcHOBHble

JoM3nyeCcKue BENNYMHbI, YCTHbI onpoc
2.|KaK Konn4ecTBeHHble 1 2-3 0 6 0 Huckyccusa

XapakTepuCTUKn

NPVPOAHBLIX 0O HEKTOB.

Tema 3. Hwnckyccusa
3.|®PyHOamMeHTanbHble 1 4-5 0 4 0 YCTHbIN onpoc

B3anMOOEenCcTBUS.

Tema 4. YCTHbIN onpoc
4.|KpynHomacwTabHas 1 6-7 0 4 0 Hunckyccusa

InHamuka BceneHHonm.

Hwnckyccusa

Tema 5. Osonouus YCTHbI onpoc
5. 7. 1 8-9 0 4 0

3BE30HbIX CUCTEM. Pedpepar

YCTHbIN onpoc
Tema 6. AcTOYHUKN 1 10 0 4 0

6. SHepruu 3BE3L. Anckyccns
Tema 7. BHyTpeHHsS YCTHbIN onpoc
7.|cTpykTypa 1 060104KM 1 11-12 0 4 0 Pedpepar
3emnn.
Tewma 8. o
Bo3HukKHOBEHME XN3HN Ecl:/lTé-lelgcc:Ar;poc
8./Ha 3emne ¢ TouKy 1 [ 1314 | 0 6 0 Peopey o
3peHns PUINKU, XM P
n buonoruum.
Tema . Ntoroeas 1 0 0 0 3avet
" |dopma KoHTponNA
WNtoro 0 36 0

4.2 CopepxaHue ANCLUMIUHDI
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Tema 1. dunococusa u ectecTBO3HaHMe
npaktnyeckoe 3aHsitne (4 4aca(os)):

Mpenrteyn gomnocodomm n eCTeCTBO3HAHUS - MUADONOrNS 1 pennrus. Ectectso3HaHme - CBOA Hayk O
npupoae (gonamnka, acCTPOHOMUS, acTPOodM3MKa, KOCMONOrUS, XM, reonorus, buonorus).
EamHcTBO M Nno3dHaBaeMocTb Mupa. Ctaamm no3HaHns npupoabl. CUMEHTM3M. Pr3nkannam.
ATOMU3M.

Tema 2. OcHOBHble ou3nyeckmne BesIMYMHbI, KaK KOJIMYECTBEHHbIE XapaKTePUCTUKK
NPUPOLHbIX 00 BHEKTOB.

npakTnyeckoe 3aHsitne (6 4aca(os)):

NorapudpMuyeckne wkanbl 3HEPruii, Macc, BPeMEH, paccTosiHWIA. NPOn3BOAHbIE BENNYMHDI:
CKOPOCTM, YCKOPEHMS, NIOTHOCTW, 06 EMBI, MOLHOCTMU.

Tema 3. PyHOameHTaNbHble B3aUMOOENUCTBUS.
npakTnyeckoe 3aHsitne (4 4aca(os)):

OnekTpoMarHNTHoe, rpaBMTaunoHHOe, CuibHOe 1 cnaboe B3anmonencTens. bespasmepHoie
MOCTOSIHHbIE U APYrMe OCHOBHbIE XapaKTEPUCTUKN (OYHOAMEHTaNIbHbIX B3aMOLEACTBUIA.

Tema 4. KpynHomacwitabHas apuHamuka BceneHHonm.
npaktnyeckoe 3aHsitne (4 4aca(os)):

OTtkpbITas (pacwupsowascs) n 3akpbitasa (nynbcupyrowascs) BcenenHas. Kputuyeckas nnoTHOCTb.
XonogHas v ropsiias BceneHHas. PennkToBoe nsnyyeHue.

Tema 5. OBonouuns 3B€30HbLIX CACTEM.
npakTudeckoe 3aHsitne (4 yaca(os)):

3Bé3noobpasoBaHvie. IBoMOLMS U KOHeYHast cyapba 38é3a. MapameTtpbl 38é3a. CTpoeHve ConHua
1 ConHeyHol cucTeMbl. CBSI3b Mexay napameTpamm HebecHbIX Ten U MUKPOYacTUL.

Tema 6. UCTOYHMKM 3Hepruu 3Bé3A.
npaktnyeckoe 3aHsitne (4 4aca(os)):

HarpeBaHwve rasa npv rpaButaumoHHOM cxatun. TepMosinepHble peakuuy BOAOPOLHOMO U1
yrnepon-a3oTHOro LIMKNOB.

Tema 7. BHyTpeHHsisi CTPpyKTypa u o60noukm 3emnu.
npakTudeckoe 3aHsitne (4 yaca(os)):

Nutoccpepa, MmaHTa 1 aapo 3emnun. MnobanbHas TEKTOHMKA. XMMMYECKUIA cocTaB 06onovek 3emnu.
M'mpopocdpbepa, atmocdepa, marHutocdepa. CtpaTurpaduyeckas  reoxpoHonornyeckas wkanbl.
AbcontoTHas (aaepHas) reOXpOHONOrns.

Tema 8. BOo3HMKHOBEHUE XU3HN Ha 3eMne C TOYKU 3peHns PU3NKu, XuMum n buonorun.
npakrtnyeckoe 3aHsitne (6 4aca(os)):

KnpanbHas yncrora XxXusom npupoabl. AHTPOMHbIA NpuHumnn. Teopus asonoumm Y. lapsmHa v
reHeTuka. lNaneoaHtpononorus. 'eHeTnka Yyenoseka.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMMINHBI (MOLYNSA)

Buaobi
N Paspen Cemect Hepensa | camoctositenibHon [TpynoeMKOCTb g‘:ﬂ%“g:g:‘::;':ﬁg;
AuncumnninHbl pcemeCTpa pabortbl (B yacax) 260TbI
CTYAEHTOB P
noAroToBka K
2 nckyccus
1 Tema 1. dunocodomsa n 1 1 Anckyccumn Ancky
‘lecTecTBO3HaHME rnonroTtoBka K -
2 THbIN on
YyCTHOMY onpocy ye onpoc
Tema 2. OCHOBHble noaroToBka K
(PU3NYECKME BENNYMHBI, Anckyccum 2 AnckyccnA
2.[KaK KONM4YeCcTBEHHbIE 1 2-3
XapakTepPUCTUKM NOAroToBka K ) CTHbIV ONDOC
NPVPOLOHbIX 06 HEKTOB. yCTHOMy onpocy y P
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Buabl
N dopMbl KOHTPONSA
N Pasnen Cemectp Henens | camoctositenbsHon [TpymoeMKOCTb CaMOCTOSITENLHOVA
AducumnnuHbl cemecTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
NnoAroToBka K
. . avckyccim 1 anckyccus
ema 3.
3.|PyHOameHTanbHble 1 4-5 nngrgh:osokr? '; c 1 YCTHbI ONpocC
B3aMMOOENCTBUS. y y onpocy
noaroToeka
pedeparta 2 pecpepar
Tema 4. zaglr(%gaﬁa K 2 auckyccus
4.|KpynHomacwTtabHas 1 6-7 HOLrOTOBKA K
InHamuka BceneHHo. %
YCTHOMY ONpOCY 2 YCTHbI OnNpocC
noaroToska K
MCKYCCMM 1 Anckyccus
Tema 5. Osontouus no4roToBka K -
5. 3BE3[HbIX CUCTEM. 1 8-9 YyCTHOMY onpocy 2 ycTHEI onpoc
noaroTtoeka
T
pedepara 5 pecepa
NoAroToBka K 1
NCKYCCUS
5| TeMa 6. VicTouHMkm ’ 1o |Bvckycoum Ancky
‘laHeprum 3BE3L. noAaroToBka K .
YCTHOMY OMPOCY 3 YCTHbI onpoc
noAroToBka K -
Tema 7. BHyTpeHHAS yc?ngM§ or?pocy 2 YCTHbI ONpoC
7.|cTpykTypa 1 060104KM 1 11-12 mp—
3emnn.
pedpepaTta 2 pecpepar
noaroToBka K
Tema 8. AvcKyCCIM 1 ANCKyccus
BO3HUKHOBEHME XWN3HN NOLrOTOBKA K
8.|Ha 3emne ¢ To4kn 1 13-14 CTHOMY OMDOC 1 YCTHbI Onpoc
3peHNa QPU3NKN, XUMUK y y orpocy
1 6uonormu. NnoAroToeka
pedpepaTta 2 pecpepar
Ntoro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
MpakTnyeckne 3aHATUSA, LMCKYCCUN, YCTHbIE OMPOChI

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. Punocochusa n ectectBo3HaHUe
AVCKycCcus , NPUMEpPHbIE BOMPOCHI:

LpeBHerpeyeckne MbICINTENN, CpegHeBeKOBble Teonoru, ounocobl HoOBOro BpemMeHn o npuymnHax
NO3HaBaEeMOCTN U MeToAax NO3HAHUS MMpa.

YCTHbI ONPOC , NPMMEpPHblE BOMPOCHI:

durnocodockme 0CHOBAHUSA eCTECTBEHHbIX HayK. ['Hoceonorus, anuctemonormns. Teopmns No3HaHNS

KaHta. Mo3uTtnemam, aMnmpunam, nparmaTnam, Heono3nTMBN3M, SMNUPUOKPUTULN3M. CLIMEHTN3M.
dunankannam.
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Tema 2. OcHOBHble (pu3nyeckme BesIMUNHbI, KaK KONIMYEeCTBEHHbIE XapaKTepUCTUKK
NPUPOAHbIX 06 bEKTOB.

ONCKYyCCWhA , NpUMEpPHbIE BOMPOCHI:

dunsuka, kak Hayka o Hanbonee obwumx 3akoHax Npupoabl. OCHOBHbIE OM3NYECKMNE BENNYNHDI -
XapakTepUCTNKM BCEX MPUPOIHbIX 06 EKTOB.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Mukpomup, MakpomMmp, Merammp, MUp X1BOM NPUPOLbI: PU3NYECKNE XapaKTePUCTUKMN.
Tema 3. PyHpaMeHTaNnbHbie B3aUMOOENCTBUS.

ONCKyCCUS , MPUMEPHbIE BOMPOCHI:

dyHOaMeHTanbHble B3anMOAENCTBUS U CTPYKTypa Mupa. Teopun o6 beanHeHNs oyHaaMeHTanbHbIX
B3aMMOOeNCTBUA.

pedoepart , NPUMEpPHbIE TEMbI:

CDyH,D,aMeHTaJ'IbeIe 9NeMeHTapHblIE YaCTuLbl N NX KBAHTOBbIE YKC/A. YcTOn4mMBOCTb 9NEMEHTAPHbIX
4yacTtuu.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

[MepeHocymkn doyHOaMeHTanbHbIX B3aMMOOENCTBUN N NX XapakTepUCTUKUN. HACNEHHble 3HAYEHNS
6e3pa3mMepHbIX MOCTOSHHbIX (PyHAAMEHTaNbHbIX B3aMMOLENCTBUIA, OyHAAMEHTANIbHbBIX MOCTOSHHbIX 1
aHTPOMHbIA NPUHLMM.

Tema 4. KpynHomacwiTabHasi auHammka BeceneHHoOM.
ONCKYCCUS , NPUMEPHbIE BONPOCHI:

CoBpeMeHHoe onpenenerHne BecenenHoi. Obwme npuHLMMbI nccnenoBaHns BceneHHom.
MpubnnxeHus, 3ano0XeHHbIe B OOPMyTMPOBKY KOCMONOrMYECKMX NOCTYyNaToB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

KpynHomacwTabHas anHaMmmka XonoLHOM OTKPbITON (paclumpsoweiics) u 3aKkpbITol
(nynbcupytolleiics) BceneHHoit B HoloTOHOBCKOM chopmanuame. PenuktoBoe manyyeHune n ero
XapakTepUCTUKI, CBUAETENbCTBYIOWME O CBONCTBaX BceneHHon Ha pasHbix aTanax eé aBonioLmu.

Tema 5. OBonouusa 3Bé30HbIX CUCTEM.
ONCKYyCCUS , MPUMEPHbIe BOMPOCHI:

CtpoeHune ConHua n ConHevHon cnctembl. Isontoumsa ConHeyHom cuctembl. CeeTMocTb ConHua um
ConHeyHas NOCTOSAHHAS.

pegoepart , NpUMepHbIE TEMbI:

3Bé3noobpasoBaHue. IBonoUNS U KOHeYHas cynbba 3sésn. Juarpamma Peccenna-lepulnpyHra.
[MapameTpbl 3BE3L.

YCTHbI/ ONpPOC , NPUMEpPHbIE BOMPOCHI:

CBsa3b Mexay napameTpamm HebeCHbIX TeNl U COCTaBNSAOLWMX UX MAKPOYACTMIL,.
Tema 6. UCTOYHMKM 3Hepruu 3Bé3A.

AVCKYyCCMS , NPUMEPHble BOMPOCHI:

HarpeBaHuve rasa npv rpaButaunoHHOM cxatun. TepMosinepHble peakumny BOAOPOLHOr0 LuKna.
YCcnoBusi NpoTekaHns TEPMOSAEPHBIX peakunii.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

TepMosinepHble peakuun yrnepon-a3oTHoro umknos. ObpasoBaHue yrnepona B Xo4e TepMOosAepHOi
peakuuu.

Tema 7. BHYTpeHHsIs1 CTPYKTypa 1 060n04ku 3emnu.

pedepart , NpUMEpPHbIE TEMbI:

AHatomusa 3emnn. 3emMHas Kopa, MaHTUs, 94p0 3eMNN, UX PUINYECKME XapaKTEPUCTUKN 1
XMMUYECKUMI cocTas. TeKTOHMYEeCKMNe rnpoLeccsl.

YCTHbI ONPOC , NPUMEpPHbIE BOMNPOCHI:

CTpykTypa 1 cBoicTBa atMocdepbl, rmapocgepbl 1 MarHuTocdepbl 3eMnn. IBOIOLUS XUMUYECKOTO

cocTaBa atMocgepbl 3emnu. "'eonornyeckas apontoums 3emnu. CTpaTurpadguyeckas u
reoxpoHonoruyeckas wkanol. AGContoTHas (M30TOMHAs) FEOXPOHONOTMSI.
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Tema 8. BO3HUKHOBEHUE XN3HU Ha 3eMe C TOYKU 3peHus (*)VISI/IKVI, XUMUM n 6uonorun.
ONCKYyCCWhA , NPpUMEpPHbIE BOMPOCHI:

OBONOLNS XNBO NPUPOObl U €€ CBA3b C reonornyeckor aponoumnen. Teopms asonoumm Y.
HapsunHa.

pedepart , NpUMEpPHbIE TEMbI:

Meproanyeckne xMmmyeckme peakummn. ABTokaTanmTUIeckme Xmmmyeckmne peakummn. dtanbl
BO3HVKHOBEHWS Npenbnonornyeckoi cpenbl Ha 3emne.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:
OcHoBHble NpuHUMNbI reHeTrku. MNpobnema reHeTnyeckoro koga. NaneoaHtpononorms.
Tema . UToroesasi popma KOHTpons

[MpymMepHbIe BONPOCHI K 3a4eTy:
Pernament BPC

Tekywas paboTa (ancKyccum, yCTHble onpochl) - 25 6annos
Pegoepartbl - 25 6annos
3ayert - 50 bannos

Bonpocbl k 3a4erTy:
Tema 1. EOMHCTBO 1 NO3HaBaeMOCTb MUpa.
Bonpoc 1.

[ peBHerpeyeckne MbICIUTENN, CPeLHEBEKOBbIE TeoNnoru, mnocodbl HOBOro BpeMeHn o npudmnHax
NO3HaABAEeMOCTM 1 MeToAax No3HaHMs Mupa.

Bonpoc 2.

durnocodockme 0CHOBAHUSA eCTECTBEHHbIX HayK. [THoceonorus, anuctemonormns. Teopmns No3HaHNS
KaHta. Mo3uTtnemam, amnmpunam, nparmaTnam, Heono3nTMBN3M, SMNNPUOKPUTULN3M. CLNEHTU3M.
dunsnkannsam.

Tema 2. OCHOBHbIE (PU3MYECKUE BENTMYUHDI, KaK KONMYECTBEHHbIE XapaKTepPUCTMKN MPUPOIHbBIX
06beKkToB.

Bonpoc 3.

dun3uka, kak Hayka o Hanbonee obwumx 3akoHax Npupoabl. OCHOBHbIE (PU3NYECKNE BENNYNHDI -
XapakTepUCTNKM BCEX MPUPOIHbIX 0O HEKTOB.

Bonpoc 4.

MukpoMup, MakpoMmnp, MeErammnp, MUpP XNBON NPUPOObI: PU3NYECKNE XapakTEPUCTUKM.
Tema 3. dyHaamMeHTanbHble B3aUMOLENCTBUS.

Bonpoc 5.

BeapasmepHble NOCTOSIHHbIE (PYHOAMEHTANbHbBIX B3aMOAENCTBUIA. MNepeHoCHNKM
hyHOAMEHTaNbHbIX B3aVMOAENCTBUI U NX XapakKTepucTukn. Teopnm o6 beanHeHUs
hyHOAMEHTaNbHbIX B3aVMOLEACTBUIA.

Bonpoc 6.

CDYH,EI,aMeHTaﬂbeIe 9NIEMEHTApPHbIE YaCTuUbl N X KBAHTOBbIE HKC/A. YcTOon4mBoCTb ANEMEHTApPHDbIX
H4acTtuu.

Bonpoc 7.

YucneHHble 3Ha4YeHus 6e3pa3Meprlx MOCTOSAHHbIX PyHAAMEeHTanbHbIX B3aMMOLENCTBUN,
pyHOaMeHTanbHbIX NOCTOSAHHbIX U aHTpong||7| npunHUUM.

Tema 4. KpynHomacwtabHas auHamuka BceneHHo.
Bonpoc 8.

CoBpemeHHoe onpepeneHne BeenenHon. Obwme npuHUMnbI ccnenoBaHns BeceneHHo.
MpnbnunxeHuns, 3an0XeHHble B POPMYNNPOBKY KOCMONOrMYECKMX NOCTyNnaToB. 3akoH Xabbna.

Bonpoc 9.

KETPOHHBH
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OTkpbiTas (pacwmupstowascs) n 3akpboitas (nynbcupytowascs) xonogHas BeceneHHas. Kputunyeckas
NAOTHOCTb.

Bonpoc 10.

KpynHomacwTabHas auHamuka ropsiqein BceneHHol. PennmkToBoe nanyyeHne n ero XxapakTepucTmkim,
CBMOETENbCTBYOWME O CBONCTBAX BCeneHHOM Ha pa3HbIx atanax e€ aBontouunm.

Tema 5. Osonouns 3BE30HbIX CUCTEM.

Bonpoc 11.

3Bé3noobpasoBaHue. MNapameTpbl 3B€34. DBONOUNS U KOHeYHas cyabba 3B€3n.
Bonpoc 12.

CtpoeHune ConHua n ConHevyHon cnctembl. Isontoums ConHevHom cuctembl. CeeTuMocTb ConHua u
ConHe4yHas NoCTOsAHHAS.

Bonpoc 13.

CBsi3b Mexay napameTpamm HeBECHbIX TeN M COCTaBNAIOWMX UX MAKPOYaCTUL,.

Bonpoc 14.

osonoumns 38€3a 1 anarpamma Peccenna-l"epuwnpyHra.

Tema 6. ICTOYHUKM 3HEPrumM 3BE3L.

Bonpoc 15.

Ycnosus npoTekaHusa TepMosiaepHbIX peakumii. HarpeesaHue rasa npv rpaBMTaLMOHHOM CXaTuu.
Bonpoc 16.

TepMmosnepHble peakuuy BOAOPOLHOrO 1 yrnepoa-a3oTHoro uuknos. ObpasoBaHue yrnepona B
X0[le TEPMOSLAEPHON peakuuu.

Tema 7. BHYTpeHHsIS cTpyKTypa 1 060104Ku 3emMnu.
Bonpoc 17.

AHaTtomusi 3emnn. 3eMHas kopa, MaHT1s, 9Ap0 3eMN, NX PU3NYECKME XapakTEPUCTUKM 1
XUMUYeCKuiA cocTaB. TekToHnYeckme npouecchl. HoBas rnobanbHas TEKTOHMKA.

Bonpoc 18.

CTpykTypa 1 CBOMCTBA atMocepbl, rmapocepbl 1 MarHuTocgepsl 3emnun. 3sonouns
XMMUYECKOro coctasa atMocdepbl 3emnu.

Bonpoc 19.

"eonornyeckas apontoumna 3emnun. Ctpatnrpagmyeckas n reoxpoHonornyeckas wkanbi.
AbcontoTHas (M30TOMNHAs) reoXPOHONOMUSI.

Tema 8. BO3HUKHOBEHME XMN3HN HA 3eMe C TOUKMN 3PEHUS OU3NKK, XMUK 1 Bruonorum.
Bonpoc 20.

KupanbHas unctota XnBoi npupoabl. [epunoanyeckune XumMmnyeckne peakumm. ABTokatanntmyeckmne
XUMUYECKMNE peakumn. STtanbl BO3HMKHOBEHUS Npeabrnonormieckor cpenpl Ha 3emne.

Bonpoc 21.

OBOOLNS XNBOW NPUPOObl U €€ CBA3b C re0Normyeckorn aBonoumnen. Teopms asonoumnm
Y.o NapsuHa.

Bonpoc 22.

OcHoBHble NpuHUMNbI reHeTrku. MNpobnema reHeTnyeckoro koga. MNaneoaHtpononorus. MeHeTnka
4yenoseka.

7.1. OcHOoBHas nuTeparypa:

1. MeTtpos, O.MN. VicTopus n domnocodust Hayku: MmatemaTnka, BblYUCIUTENbHAS TEXHMKA,
nHpopmartuka : [yuebHoe nocobue] / tO. IN. MNeTpos.- CaHkT-MeTepbypr: EXB-MNeTtepbypr, 2012.-V,
441 c.
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2. Kanke B.A. dunocodus mateMatuku, ousunkn, xummum, buonorum (y4edbHoe nocobue) - M.:
KHopyc. - 2011. - 368 c.

3. Anbtwynep H.C., TapuoHos A.J1., JllapnoHos U.A. Bbigatowmecs ote4ecTBeHHble NpeacTasmTenu
€CTECTBEHHbIX 1 TOYHbIX HayK: BMorpadomnyeckmnii 1 UHCTUTYLUMOHANbHBIA cnpaBoYyHuK. SOP.
[9nekTpoHHbIN pecypc] http://tulpar.kpfu.ru/course/view.php?id=102 .

4. NapuoHos A.J1. cTtopusa n metogonorus puaunkun: AHTHYHOCTb U CpenHue Beka. - KasaHb, 2013 -
[OnekTpoHHbI pecypc] http://kpfu.ru/docs/F515457482/History Method_Physics.pdf

7.2. lononHutenbHasa nuteparypa:

1. dok B.A. KBaHTOBas pmanka n cTpoeHne matepun. - nag. Jinbpokom. - 2013.

2. lepwenb, Ix. dunocodpusa ectectso3HaHuns = Preliminary discourse on the study of natural
philosophy: 06 0bwem xapaktepe, NoNb3€e U NPUHUMNAX UCCNeaoBaHns NPUPOLbI: NEPEBOL C
aHrnuinckoro / Ox. Nepwenb.-N3a. 2-e.-Mockea: URSS: [JIMBEPOKOM, 2011].-355 c.

7.3. UHTEepHeT-pecypcChl:

mMeToaunyeckme marepuansl kagenpbl T® - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anektpoHHas 6ubnuoteka - http://www.newlibrary.ru

Ob6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

CanTt kagoeapbl TeopeTuyeckon pusnku - http://www.kpfu.ru/main_page?p_sub=5721
9BC KHura®oHg - http://www.knigafund.ru

S0P " Boigatowmecs oTe4eCTBEHHbIE MPEACTABUTENN ECTECTBEHHbIX M TOYHbIX HAYK:
6uorpadomyeckmnii u MHCTUTYLMOHANbHbIA CMPaBOYHUK" -
http://tulpar.kfu-elearning.ru/course/view.php?id=102

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHve ancumnavHel "dunocodpckre NpobnemMbl TEXHUYECKON onankn" npegnonaraet
MCMONb30BaHNe CNenyloWwero MatepuanbHO-TEXHUYECKOro obecneyeHns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHble ayauTopun onsi NpoBeAeHNs NEKLMOHHbIX 1 NPAaKTUYECKMX 3aHATUIA.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHnto 16.04.01 "TexHnyeckas comaunka" n Marmctepckom NporpamMme He NPenycMoTPEHO .
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