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MporpamMmy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) NlapunoHos A.J1. Kadbenpa
TeopeTmnyeckon puamkn OTaeneHne puamkn , Alexander.Larionov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns aucumnnmHbl "®unocogckmne BoNpoCchl eCTeCTBO3HAHUSA" SABNSETCS U3YyYeHune
Hanbonee BaxXHbIX 1 FyOOKNX OUNOCOGCKMX TPAAULMIA, Nexalmx B OCHOBE BCEX
€CTeCTBEHHOHay4YHbIX 3HaHW

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

[aHHas yuebHas aucumnnnHa BkntodeHa B pasgen " M1.5.1 ObweHay4HbIA" OCHOBHOM
obpasoBaTtenbHol Nnporpammbl 223200.68 TexHnyeckas unanka n oTHocMTCs K 6a3oBo
(obwenpodpeccmnoHanbHom) Yyactu. OcBamBaeTcs Ha 1 kypce, 1 cemecTp.

Oucumnnuna (M.1.5.1) BxoamT B 6a30BYyt0 YacTb obweHay4Horo umkna (M.1). [Lns ocBoeHUs
ONCLUNANHBI HEOOXOAUMbBI 3HAHUS OUCLUNANH: OUNOCOGUS, UCTOPUS chnnocodomnn, knaccnyieckas
MexaHuka, TeopeTnyeckas MexaHuka, MonekynspHas ouavka, af1eKTpnuyecTso U MarHeTnam, onTuka,
aToMHas n aoepHas ovsnka, dNeKTpoanHaMuka, KBaHToBas MexaHuka, TepMoanHammka u
cTatucTnyeckas ouanka, actpodumamka n kocmMonorus, xumms. OCBoeHne aMcUnnanHbl He06X0ANUMO
L1151 POPMMPOBAHUST HAYYHOrO MMPOBO33PEHNS 0ByHatoWmMXCs 1 WUPOThl MPOPECCUOHANBHOIO
Kpyrosopa.

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OK-1 BbinyckHMK nonxeH obnanaTb cnenyowmMmn obweKynbTypPHbIMM
(OBLLEKyNbTYPHBIE KOMMEeTEHLMAMMN: CNOCOOHOCTbIO AEMOHCTPUPOBATD
ynetyp yrnybnéHHble 3HaHUs B 0bnacT MateMaTky U eCTECTBEHHbIX
KOMneTeHuunm) HayK
K-2 ,
(O<)6meKyanypr|e CMOCOOHOCTBLIO IEMOHCTPUPOBATL YrinybnéHHble 3HaHUS B
KOMNETEHLIN) obnacTu ryMaHMTapHbIX U 3KOHOMUYECKNX HayK
nK-4 CMOCOBHOCTb BCKPbITb GOU3NYECKYHO CYLIHOCTb,
(NPOCPECCOHATNBHBIE €CTECTBEHHOHAY4HYIO CYLWHOCTb NpobneM, BO3HMKAIOWMX B X04€e
KOMMETEHLNN) NpPodbeCcCcrMoHanbHOM 0eaTeNnbHOCTU, MPOBECTN X
KayeCTBEHHbIA 1N KONMNYECTBEHHbIN aHann3
CMOCOBHOCTb KPUTUYECKU aHANM3MPOBaTb COBPEMEHHbIE
AK-6 NPobnemMbl TEXHUYECKOWN OM3MKIK, CTaBUTb 3a4a4u U
(MPOChECCMOHANbHBIE paspabartbiBaTb NPOrpammy nccnenoBaHus, BolbvpaTb
KOMNETEHLIN) afekBaTHble cnocobbl 1 METObI PELIEHUS SKCNEPUMEHTANbHbIX
N TEOPETMYECKUX 3a4a4, UHTEPNPETUPOBATb, MPEACTABNSATb U1
NPUMEHSATbL NONYYEHHbIE peaynbTaThbl
MK-
(I'IpogcpeCCI/IOHaﬂbele cnocobHOCTb NpeacTaBnaTb pesynbTatbl UCCNEA0BaHMS B
KOMNETEHLIAN) dhopmMax oT4eTOB, pedoepartos, Nybnnkaumin n NnpeseHTauuii
MK-19 CMocOBHOCTb NPOBOAUTL Y4eOHble 3aHATMSA, nabopaTopHble
(npodheccunoHanbHblie paboTbl, 06ecneymBaTb NPAKTUYECKYIO U
KOMMeTeHUmMN) Hay4YHO-MCcCnenoBaTenbCckyto paboTy obyyarowmxes
MK-20
(MPOCPECCHOHANBHBIE CNocobHOCTb NPUMEHSITL 1 pa3pabaTbiBaTb HOBbLIE
KOMMETEHLIAN) obpasoBaTesibHble TEXHONOMK

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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+OFEALIME

Crpanuua 3 us 14. — o

o
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MK-23 FOTOBHOCTb K y4aCTuIO B OpraHmsauum n nposeneHumn
(MpOCPECCHOHaNBHbIS VIHHOBaLI,I/IOHH)(;I‘O 06 a3OBEITeﬂbHOFO n oupecca
KOMMeTeHuunm) P P

B peaynbtaTte 0CBOEHMS OUCUMMIVHBI CTYOEHT:
1. OONXeH 3HaThb:

- CTpaTernio Hay4Horo rnovcka;

- OCHOBHbIe (PyHOAaMeHTallbHble B3aMMOLENCTBUSA
2. IONXEeH yMeTb:

- OCYLWLECTBNATb MOUCK HAay4YHO-TEXHUYECKOWN NHGDOpMaLK;

- caMoCToNATeNbHO BbIOMpPaTb afekBaTHYIO MOL4ENb CUCTEMbI, COCTABNATb anropuTM pacyeTa
napameTpoB NPOLECCOB U ABNEHUNA

3. DONXEH BnafeThb:

I/IHC*)OpMaLI,I/IeVI 006 OCHOBHbIX HanpaeJieHUAX Pa3BUTUA €CTECTBEHHbIX HAYK

NPUMEHATb q:)VI3VI‘-IeCKVIe N XMMmn4eckmne MeTobl TEOPETUHECKOIro N 3KCNepmMMeHTallbHOro
nccnenoBaHund, MeToabl MateMaTn4eCckKoro aHanmn3a n mogenmposaHmns

NPUMEHATb q:)msmqecme N XMMn4eckKne MeTobl TEOPETUHECKOIO N 3KCNepmMMEeHTallbHOro
nccnenoBaHmnd, MeEToobl MaTeMaTn4eCKOro aHanm3a n moogenmposaHuns

NPUMEHATb CpVI3VI‘-IeCKVIe N XnMm4eckKne MeTobl TEOPETUHECKOIro 1N 3KCNepmMeHTallbHOro
nccnenoBaHmnd, MeToabl MaTeMaTn4eCckKoro aHanm3a n moogenmposaHmns

NPUMEHATb CpVISI/I‘-IeCKI/Ie N XnMm4eckKmne MeTodbl TeOpeTn4eCKoro n saKCrnepmMeHTarbHOro
nccnenoBaHmd, MeToabl MaTeMaTn4eckoro aHanm3a n mogenmposaHmns

4. CTpyKkTypa 1 cogepxaHvue OUCLMUMNIUHBI MOAyNs
Obwas TpyA0EMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHUL(bl) 72 Yaca(oB).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 cemecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmsaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHe/ MOAYNIO
TemaTnyeckum nnaH AUCUUNANHBI/MOAYNA

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

<
Ctpanunua 4 us 14. YH Fl EPCHTET
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. BeeneHue.
EcTtectBO3HAHME - CBOA
Hayk o npupoae
(don3uka, acTpoHoOMUS,
acTpodumsvka,

1 [kocmonorus, xumms,
‘Ireonorus, buonoruns).
EnounHcTtBO 11
Nno3HaBaeMOCTb MMpa.
Crtanun nosHaHus
npupogbl. CUNEHTN3M.
dunankannam. ATOMU3M.

Tema 2. OcHOBHble
donsnyeckmne BennymHbl,
KaK KONMMYECTBEHHbIE
XapakTepuCTUKn
NPVPOAHBLIX 0O HEKTOB.
5 INorapudomunyeckue
‘|wKkanbl aHeprum, Macc,
BPEMEH, pacCTOSHUIA.
[MponsBoaHble
BE/IMYMHbBI: CKOPOCTH,
YCKOPEHWS, NAOTHOCTH,
00 bEMBI, MOLLHOCTW.

Tema 3.
dyHOaMeHTanbHble
B3aMMOOENCTBUS.
ONeKTpO-MarHUTHoE,
rpaBUTaLMNOHHOE,
cunbHoe n cnaboe
3.|B3avmMopeiicTems. 1 4-5 0 4 0 pecpepar
Bespa3mepHble
NMOCTOSIHHbIE N Apyrme
OCHOBHbIE
XapakTepuCTUKM
doyHAAMEHTaNbHbIX
B3aMMOOENCTBUN.

Tema 4.
KpynHomacwtabHas
IOnHamuka BceneHHo.
3akoH Xabbna.
OrtkpbiTas
(pacwwupstowasncs) n
3akpbiTas
"|(nynbcupyrowwascs)
BceneHHas.
Kpntnyeckas
NAOTHOCTb. XonogHas u
ropsiyas BceneHHas.
PenukToBoe nanyyeHue.

npe3eHTauus

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl
ayauTopHOM paborThbl,

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

Tema 5. Osonouns
3BE30HbIX CUCTEM.
3Bé3noobpasoBaHue.
OBONOUNS N KOHEYHAS
cynbba 3Bé30.

MapameTpbl 3BE3 L. pedepar
. Ctpoexune ConHua u 1 89 0 4 0
ConHeYHol CUCTEMBDI.
CBa3b Mexay
napameTpamm HebecCHbIX
TeN 1 MUKpoYacTuL,.

Tema 6. VIcTo4HMKN
9Heprun 3Bé3M.
HarpesaHue rasa npu
rpaBuTaLMoHHOM
6.[cxaTtum. 1 10 0 4 0
TepmosinepHble
peakLumv BOOOPOLHOro
1 yrnepon-a3oTHOro
LMKNOB.

Tema 7. BHyTpeHHAS
CTPYKTypa 1 060104KM
3emnu. Jlutocepa,
MaHTUS 1 94p0 3emMnn.
MnobanbHas TekToHMKa.
XuMunyeckuin cocTas
obonoyek 3emnu.
7.\f'mopocdpepa, 1 11-12 0 4 0
aTMocdoepa,
mMarHurocdgoepa.
Crtpaturpagouyeckas u
reoxpoHosornyeckas
wkanbl. AbcontoTHas
(apepHas)
reoxpoHonoruns.

Tewma 8.
BO3HMKHOBEHNE XU3HN
Ha 3eMne C TOYKM
3peHnsa PU3NKN, XMMNK
1 6uonorun. KupanoHasi
4ynucToTa XnBou
‘InpupoLabl. AHTPOMHbBIN
npuHumn. Teopwus
ssonmounn Y. JapseuHa
N reHeTuka.
[ManeoaHTpononorus.
'eHeTyKa yenoseka.

Tema 9. lNMogrotoeka K
9. 3avery 1 15 0 4 0

1 13114 | 0o 4 0 npe3eHTaums

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHwnua 6 ns 14. (11 YHITI
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
MpakTnyeckmelllaboparopHbie
Jlekumn 3aHATUA paboTbi

Tema . Ntorosas 3ayet
: 1 0 0 0

doopma KOHTpons

Ntoro 0 36 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. BeepeHune. EcTecTtBO3HaHMe - cBOA, HayK O npupoae (pmaunka, acCTpOHOMUS,
acTpochm3mnka, KOCMONOrusi, XMMusi, reonorusi, 6uonorus). EQMHCTBO N No3HaBaeMoCTb MUpa.
Craouun no3HaHus npupoabl. CuneHTU3M. dusmkanusm. ATOMU3M.

npakTudeckoe 3aHsitne (4 yaca(os)):

BeeneHune. EcTecTBo3HaHMe - CBOA HayK O npupoae (dusmka, acTpoHOMUS, acTpodomsnka,
KOCMOMOrus, xumMus, reonorus, éuonorus). EAMHCTBO 1 no3HaBaeMocTb Mupa. CTanmm no3HaHUS
npuvpodbl. CuneHtTnam. dunsnkanmsm. AToMn3M.

Tema 2. OcHOBHble (hu3nyeckue BeNIMYMHbI, KaK KONMMYEeCTBEHHbIe XapaKTepuCcTuKu
NPUPOOHbIX 06bEKTOB. JlorapudMmnyeckme LWKanbl 3HEPrun, Macc, BpeMéH, pacCTOSIHUN.
Mpoun3BoaHblie BENIMUMHBI: CKOPOCTU, YCKOPEHUS!, MIIOTHOCTU, 0O bEMbI, MOLLLHOCTM.

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

OCHOBHbIe (PV3NYECKNE BETMYUHDI, KaK KONMYECTBEHHbIE XapaKTePUCTMKN NPUPOLHbIX 06 EKTOB.
NorapudpMuyeckme wkanbl 3HEPruin, Macc, BpeMéH, paccTosiHWiA. Mpon3BO4HbIE BENNYMHDI:
CKOPOCTM, YCKOPEHMS, NIOTHOCTW, 06EMBI, MOLHOCTMW.

Tema 3. dyHaameHTanbHblie B3aUMOAEUCTBUS. DNIeKTPO-MarHMTHOe, rpaBUTaLlMoHHoe,
cunbHoe u cnaboe B3anMmopencTeus. beapasmepHbie NOCTOsIHHbIE U OpYyrue OCHOBHbIE
XapakTepucTuku oyHaaMmeHTaNbHbIX B3aUMOOeUCTBUWN.

npakTudeckoe 3aHsitne (4 yaca(os)):

dyHoamMeHTanbHble B3aUMOOENCTBUSA. DNEKTPO-MarHUTHOE, rpaBmUTaLMOHHOE, CUNbHOE 1 cnaboe
B3ammoencTeus. bespasmepHble NOCTOSHHbIE N APYrMe OCHOBHbIE XapaKTepPUCTUKN
doyHOaMeHTalbHbIX B3aMOLAENCTBUNA.

Tema 4. KpynHomacwitabHas amHamuka BceneHHon. 3akoH Xa66na. OTkpbitas
(pacwmpsroLwasica) u 3akpbitaga (nynbcupyrowasacsi) BceneHHas. Kpuruyeckasa nnoTHOCTb.
XonopgHas n ropsiyuaa BceneHHas. PenuktoBoe nanyyeHue.

npaktnyeckoe 3aHsitne (4 4aca(os)):

KpynHomacwTtabras anHamuka BecenernHoi. 3akoH Xabbna. OtkpbiTas (paclumpsiowascs) n
3akpbiTas (nynbcupyowasncs) BeceneHHasa. Kputnyeckas naoTHOCTb. X0nogHas v ropsdas
BceneHHag. PennkToBoe nsnyyeHue.

Tema 5. SBontoums 3BE30HbIX cucTeM. 3Bé3no0obpa3oBaHue. IBONOLUA U KOHEYHas cyabba
3Bé3n. NMapametpbl 38é€34. CtpoeHne ConHua n ConHeyHon cucteMbl. CBA3b MeXay
napaMeTpamu He6eCHbIX TeNn U MUKPOoYacTuL,.

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

Osonouns 3BE3aHbIX cucTeM. 3BE300006pa3oBaHme. DBONOLMSA 1 KOHEYHas cyabba 38E3a.
MapameTpbl 38é34. CTpoeHne ConHua n ConHevHom cuctembl. CBA3b Mexay napametpamu
HebeCHbIX TeN N MUKPOYacTuLL.

Tema 6. UCTOYHMKM 3Heprum 3Bé3a. HarpeBaHue raza npv rpaBUTaLMOHHOM CXaTUN.
TepmosioepHble peakumm BOOOPOAHOIo U yrnepoa-asoTHOro LLMKIoB.

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

NcTouHukn sHeprmum 38é3a. HarpesaHue rasa npu rpaBuTaLMOHHOM cxXatun. TepMosioepHble
peakuun BOAOPOAHOMO U Yrnepoa-a3oTHOro LUKIIOB.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 14. 111 VHI:I
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Tema 7. BHYTpeHHsIsi CTPYKTypa n o6onouku 3emnu. Jiutochepa, MaHTUS U AP0 3eMnn.
Fno6anbHas TeKToHMKa. XuMuueckum coctaB obonouek 3emnu. M'mapocdepa, armocepa,
marHuToccpepa. Ctparturpachmueckasi n reoxpoHonornyeckas Lwkanbl. AGConoTHas (aaepHas)
reoxXpoHOJoruns.

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

BHyTpeHHss cTpykTypa n obonoykm 3emnu. Jliutocdepa, MaHTus u sapo 3emnu. MobanbHas
TEKTOHUKA. XMmnyeckmin coctas obonoyek 3emnu. Mmapocdepa, atmocdepa, MarHutTocgepa.
Ctpaturpacouyeckas 1 reoxpoHonormnyeckas wkanbl. AbcontoTHas (saepHasl) reoxpoHONorus.

Tema 8. BO3HMKHOBEHME XU3HU Ha 3emne C TOYKU 3peHUs PU3NKN, XUMUK 1 BUONOTruUM.
KupanbHas ynctorta Xvusow npupoabl. AHTPOMNHbIA NpuHuMn. Teopus asontouun Y. lapsuHa
M reHeTuka. NManeoaHTpononorus. NeHeTMKa Yyenoseka.

npaktnyeckoe 3aHsitne (4 4aca(os)):

BO3HUKHOBEHME XU3HM HA 3EMSIE C TOYKM 3PEHNS PU3MKU, XUMUKn 1 Bronorun. KnpanbHas ynuctoTa
XMBOW Npupoabl. AHTPOMNHbIA NpuHUMN. Teopus ssonoumm Y. [lapsmHa 1 reHeTuka.
ManeoaHTpononorus. NeHeTka Yenoseka.

Tema 9. NoaroroBka K 3a4yety
npakTnyeckoe 3aHsitne (4 4aca(os)):
[MoaroToBeka K 3a4eTy

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
Hepens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTYOEHTOB

DopMbl KOHTPONS
camMoCTofTeNIbHOMN
paboTbl

N Paspen

IuvcumnnuHbl CemecTp

Tema 3.
dyHOaMeHTanbHble
B3aMMoOencTBuS.
OnNeKTpo-MarHNTHoE,
rpaBuUTaLMOHHOE,
cunbHoe n cnaboe
3./B3anmogencteuns. 1 4-5 MOAroToska K
bespasmepHble pecpepary
NOCTOSIHHbIE U Opyrue
OCHOBHbIE
XapakTepuCcTUKmn
pyHOaMeHTanbHbIX
B3aMMOOENCTBUNA.

Tema 4.
KpynHomacwTrabHas
OnHamuka BceneHHom.
3akoH Xabbna.
OTtkpbiTas
(pacwupsowasncs) n
4 [3aKpbiTas 1 6.7 |moAroToekak 8
‘|(nynbcupytowascs) npeseHTauuun
BceneHnHas.
Kputuyeckas
MNOTHOCTb. XONogHas v
ropsiqyas BceneHHas.
PenuktoBoe nanyyeHne.

10 pedhepar

npeseHTaumns
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 5. OBontoums
3BE30HbIX CUCTEM.
3Bé3noobpazoBaHue.
SBonoUMSA N KOHEYHas
cynbba 3BE3N.
MapameTpbl 3BE3L4. noaroToBka K
. Ctpoenune ConHua u 1 8-9 pedoepary 8 pecpepar
ConHe4yHoOM cUCTEMBI.
CBsA3b Mexay
napameTpamy HebecCHbIX
TEN N MMKPOYaCTULL.

Tema 8.
Bo3HWKHOBEHME XN3HN
Ha 3emne C TO4KK
3peHns PUINKN, XM
n 6uonorun. KnpanbHas
g [HucToTa XVBOWA } 1 13.14 |[OArOTOBKa K
‘InpupoLabl. AHTPOMHbIN npeseHTauuun
npuHumn. Teopus
ssonouun Y. NapsuHa
N reHeTurka.
[ManeoaHTpononorus.
"eHeTrKa Yenoseka.

NTtoro 36

10 npeseHTauns

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE POpPMbl 06yUYeHUs
Nexkuun, opraHM3oBaHHbIE NO CTAHAAPTHOW TEXHONOMUN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BBepeHue. EcTecTBO3HaHue - cBOA HayK O npupoae (domauka, acTpoOHOMUS,
actpodpuamnka, KOCMONOrusi, XuMusi, reonorus, 6uonorusi). EBMHCTBO M No3HaBaeMoOCTb MUpa.
Crapuv no3HaHus npupoapl. CuNeHTU3M. Pusnkannsm. ATOMU3M.

Tema 2. OcHOBHble (pu3nyeckue BeNIMUnHbI, Kak KONIMYEeCTBEHHbIE XapaKTepUCTUKK
NPUPOAHbIX 06bEKTOB. JlorapucoMmuueckue LLKanbl 3HepPrui, Macc, BPeMEéH, PacCTOSIHUMN.
MpounsBoaHbie BEIMUYMHBI: CKOPOCTU, YCKOPEHUS, MOTHOCTU, 06 bEMbI, MOLLLHOCTM.

Tema 3. dyHOaMeHTaNbHble B3aUMOLENCTBUS. DNEKTPO-MarHUTHoe, rPaBUTaLMOHHOE, CUNIbHOe
u cnaboe B3aumoaencTemusi. beapaamepHbie NOCTOSIHHbIE U APYrue OCHOBHbIE XapaKTePUCTUKM
c¢oyHAaMeHTaNbHbIX B3aMMO4eNCTBUN.

pedoepart , NPUMEpPHbIE TEMbI:

dyHaameHTanbHble B3aMMOLENCTBMSA. DNEeKTPO-MarHMTHOE, rpaBUTaLMOHHOE, CUNibHoe 1 cnaboe
B3amMoeincTems. bespaamepHbie NOCTOSIHHbIE 1 APYriie OCHOBHbIE XapaKTEPUCTUKM
hyHOAMEHTaNbHbIX B3AVMOLEACTBUIA.

Tema 4. KpynHomacwitabHas amHamuka BceneHHon. 3akoH Xa66na. OTkpbitas
(pacwmpsroLwasca) u 3akpbitaga (nynbcupyrowiasacsi) BceneHHasa. Kpuruyeckasa nnoTHOCTb.
XonopgHas u ropsiyaa BceneHHasa. PenuktoBoe nanyyeHue.

npe3eHTauunsa , npuMepHble BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 9 ns 14. 111 VHI:I

S OEMALIGH



Mporpamma omcumnnnHel "dunocodockme npobnembl TeXHUYECKon ouankin”; 223200.68 TexHnyeckas oranka; AoLUEHT, K.H. (LOLEHT)
NapwuonHos AJ1.

KpynHomacwTabHas omHamunka BeeneHHol. 3akoH Xabbna. OTkpbiTas (pacwmpstowascs) v
3akpbiTas (nynbcupyowascs) BeceneHHas. Kputmnyeckas naoTHOCTb. X0nogHas v ropsdas
BceneHHag. PenvktoBoe nsnyyeHue.

Tema 5. SBonioums 3BE30HbIX cucTeM. 3Bé3noobpa3oBaHue. IBONOLUSA U KOHEYHas cyabba
3Bé3n. MNapameTtpbl 3Bé34. CtpoeHne ConHua n ConHeyHon cucteMbl. CBA3b MeXay
napaMeTpamum He6eCHbIX TeNn U MUKPOYacTuL,.

pegoepart , NpUMEepHbIE TEMBbI:

Osonouns 3BE30HbIX cncTeM. 3BE30000pa3oBaHme. DBONOLUMSA 1 KOHEYHas cyabba 3B8E3a.
MapameTtpbl 38é340. CTpoeHne ConHua n ConHevHom cuctembl. CBA3b Mexay napametpamu
HebeCHbIX Ten N MUKPOYaCTMIL,.

Tema 6. UCcTOYHMKM 3Heprum 3Bé3a. HarpesaHue raza npv rpaBUTaLMOHHOM CXaTUN.
TepmosioepHble peakumm BOOOPOAHOIO U yrnepoa-asoTHOro LLMKNIOB.

Tema 7. BHyTpeHHSsIsi CTPYKTypa n o6onouku 3emnu. Jintochepa, MaHTUSA U AP0 3eMnn.
Mno6anbHas TeKTOHMKa. XuMuyeckum coctaB obonouek 3emnu. M'mapocdepa, artmocepa,
marHuToccpepa. Ctpaturpachmueckas n reoxpoHonornyeckas Lwkanbl. AGContoTHas (aaepHas)
reoxXpoHOJorus.

Tema 8. BO3HMKHOBEHME XU3HU Ha 3eMne C TOYKU 3peHUst PU3NKK, XMMUM 1 Buonoruu.
KupanbHasi ynctoTta X1nBomn npupoabl. AHTpONHbIA NpuHUUn. Teopus asontouun Y. [apsuHa u
reHeTuka. lNaneoaHTpononorus. N'eHeTUKa yenoseka.

npe3eHTauunsa , npuMepHblie BOMPOCHI:

Bo3HMKHOBEHME XN3HM Ha 3eMie C TOYKU 3peHns Pusnkn, xummm n buonoruun. KupanbHas ynctoTa
XUBOW Npmpoabl. AHTPOMHbLIVA NpuHUMN. Teopus asontoummn Y. [lapenHa 1 reHeTrka.
ManeoaHTpononorus. NeHeTnka Yenoseka.

Tema 9. NoaroroBka K 3a4eTy
Tema . UTorosas doopma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:
NToroBbIli KOHTPONb B BUIE 3a4eTa
CamocTosTenbHas paboTta CTyAeHTOB

Tema 1. EOMHCTBO 1 NO3HABaeMOCTb MMpa.
Bonpoc 1.

LpeBHerpeyeckne MbICANTENN, CPeOHEBEKOBbBIE TEONOrM, domnocobl HOBOro BpeMeHn 0 npruymnHax
NO3HaABaEMOCTU N MeTodax No3HaHus mupa. [1-5, 8-11, 22, 23, 42, 44, 46, 52].

Bonpoc 2.

dunocodbckme 0OCHOBaHNSA €CTECTBEHHbIX HayK. [THoceonorus, anuctemMonorns. Teopus Nno3HaHms
KaHTta. Mo3nTnemam, aMmnmpmnam, nparmMatnam, HEONO3NTUBU3M, IMMUPUOKPUTULNEM. CLIMEHTUNIM.
®dusnkanmam. [1-3, 5, 9-13].

Tema 2. OCHOBHble (hm3n4eckne BeNNYNHbI, Kak KONMYECTBEHHbIE XapaKTepUCcTUKM NPUPOOHbIX
06BbeKToB.

Bonpoc 3.

dusnka, kak Hayka o Hambonee obwmx 3akoHax Npupoabl. OCHOBHbIE PU3NYECKME BENNYUHDI -
XapakTepuCcTNKM BCEX NPUPOOHbIX 00BHEKTOB. [6, 7, 14, 15, 24, 26, 28, 32, 38, 45, 51].

Bonpoc 4.

Mukpomup, MakpoMmnp, Merammp, MUp X1BON NPUPoabl: ou3nyeckue xapakrepuctuku. [15-21, 24,
26, 32, 36, 38, 51].

Tema 3. dyHOameHTanbHble B3aMOOENCTBUS.
Bonpoc 5.

bespasmepHblie NOCTOSHHbIE (PyHAAMEHTaNbHBIX B3aMOLAECTBUIA. [lepeHoCcCUnKu
PyHOaMeHTanbHbIX B3aMMOAENCTBUIA N MX XapaKTEPUCTUKN. Teopnmn 06beaNHEHUS
doyHOaMeHTanbHbIX B3aumogenctenia. [25, 30, 47-49].

Bonpoc 6.
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dyHOoaMeHTaNbHblE 9NEMEHTAPHbIE YacTULbl N UX KBAHTOBbIE Y/CNA. YCTOMYNBOCTb 9NEMEHTAPHbIX
yacTtuu. [25, 30, 47, 48].

Bonpoc 7.

YuncneHHble 3Ha4YeHns 6e3pasMepHbIX MOCTOSIHHBIX OYHAAMEHTaNbHbIX B3aVIMOLENCTBUIA,
doyHOaMeHTanbHbIX MOCTOSHHbIX Y @HTPOMHbIA NpuHumn. [25, 30, 47].

Tema 4. KpynHomacwtabHas auHamuka BceneHHow.
Bonpoc 8.

CoBpemeHHoe onpeaeneHne BeenerHoit. Obwme npuHUMNbI ccnenoBaHns BeceneHHo.
MpunbnuxeHmns, 3anoxeHHbIE B OOPMYNMPOBKY KOCMONOIrMYeckmx nocTynatoB. 3akoH Xabbna [19,
24, 25, 30, 32, 36].

Bonpoc 9.

OTtkpbITas (pacwmpsowascs) n 3akpbitasa (nynbcupyrowascs) xonogHas BeeneHHas. Kputnyeckas
NNoTHOCTb [25, 30, 32, 36].

Bonpoc 10.

KpynHomacwTabHas ovHamuka ropsiyent BceneHHo. PennkToBoe nanyyeHne n ero xapakTepucTuku,
cBUAEeTeNbCTByOWME 0 CBOMCTBax BceneHHOM Ha pasHblx aTanax eé asonouuu [25, 26, 30, 32].

Tema 5. OBontoumns 3BE30HbBIX CUCTEM.

Bonpoc 11.

3Bé3pnoobpasoBaHue. MNapameTpbl 3B€34. DBoNOUUS U KOHeYHas cyapba 38é3a. [17, 25, 30, 32].
Bonpoc 12.

Ctpoenune ConHua n ConHeyHom cuctemol. Osontoums ConHevHom cuctembl. CeetnmocTtb ConHua u
ConHeyvHasa nocTtosHHas. [27, 30, 31, 32].

Bonpoc 13.

CBsi3b Mex Ay napameTpamm HeOeCHbIX TeN 1 COCTaBNAOWMX UX MUKpodacTuy, [25, 30, 32].
Bonpoc 14.

osonouns 38€34 1 anarpamma Peccenna-lepuwnpyHra [16, 17, 30, 32, 36].

Tema 6. VIcTo4HVKM aHeprum 3BE3.

Bonpoc 15.

YcnoBusi npoTekaHns TepMosiAepHbIX peakunii. HarpeeaHue raza npv rpaBUTaunMoOHHOM CXaTuu.
[25, 30, 32].

Bonpoc 16.

TepMosinepHble peakuuy BOAOPOLAHOrO U yrnepoa-a3oTHoro uuknos. ObpasosaHuve yrnepona B
xone TepMmosanepHon peakuumn.[25, 30, 32].

Tema 7. BHyTpeHHsISt cTpyKTypa 1 06onoyku 3emnu.
Bonpoc 17.

AHaToMusa 3emnu. 3emMHas Kopa, MaHTus, 90p0 3eMn, UX PU3NYECKUE XapakTepUCTUKm 1
XuMmyeckunii coctas. TeKToHMYeckme npouecchl. Hoas rnobanbHas TektoHuka. [33, 34, 37].

Bonpoc 18.

CTpykTypa 1 CBOMCTBA atMocephbl, rmapocepbl 1 MarHuTocgepbl 3emnun. 3sonouns
XMIMMYECKOro coctasa atMocgoepbl 3emnu. [28, 30, 33, 34, 45].

Bonpoc 19.

"eonornyeckas asonouunsa 3emnu. Ctpaturpagoumyeckas u reoxpoHonornyeckas wkarnbi.
AbcontoTHas (M3oTonHas) reoxpoHonorus. [30, 33, 34].

Tema 8. BO3HMKHOBEHME XM3HM HA 3eMiie C TOYKU 3peHUS PU3NKK, XUMUKN 1 Bruonorun.
Bonpoc 20.

KnpanbHas yncrora xusom npupogsl. [Neprnoanyeckne xmMmyeckme peakummn. ABtokatanmtmyeckme
XMMMYeCcKme peakummn. dTtanbl BOSHUKHOBEHMS Npeaduonornyeckon cpenbl Ha 3emne. [6, 28, 29, 39,
41, 45].

Bonpoc 21.
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SBONOUMS XMBOV NPUPOAbI U €€ CBSA3b C reonormieckon aponoumneit. Teopus asonoumn
4.9 NapsuHa. [27, 29, 39, 50, 54].

Bonpoc 22.

OcHOBHble NpuHUUMbI FeHeTukn. Mpobnema reHeTndeckoro koga. ManeoaHTpononorus. FeHeTuka
yenoseka. [29, 30, 35, 39, 40, 41, 43, 50, 53, 55].

7.1. OcHOBHas nuTeparypa:

1. ArypeeBa, Onbra BuktoposHa. KpaTkuii Kypc no KOHLENUNSM COBPEMEHHOIO €CTECTBO3HAHUS:
[y4e6. nocobue] / O. B. Arypeesa.?MockBa: Okeit-kH., 2008.?153, [1] ¢c.; 17

2. flnanos, ®apwut NabTenoBuy. KoHUENUMM COBPEMEHHOIO €CTECTBO3HaHUS: y4ebHoe nocobue / D.
I". Anano..?HuxHekamck: N3a-s8o HMIA, 2008.7196 c.

3. AKTyanbHble eCTECTBEHHOHAYYHble UCCNeN0BaHNSA: MaTepuanbl Hay4YHO-UCCNenoBaTENbCKMX
pabot cTtyneHToB / M-Bo obpasoBaHus 1 Hayku Pecn. TatapctaH, M-Bo akonoruv 1 npupog.
pecypcos Pecn. TartapctaH, FOY BINO "Tartap. roc. rymanutap.-ned. yH-1"; [oTB. pen. C. U.
MmnbmaHwuHa).?Kasanb: [TITT1Y], 2009.7151 c.

4. "CoBpeMeHHble NpobneMbl MaTeMaTkn U eCTeCTBO3HAHMS", BCEPOCCUINCKas HayYHO-TEXHMYECKas
KOoHpbepeHumsa. Matepuansl Bcepoccuiickoin Hay4HO-TeXHUYecKor koHgoepeHuun (Computer-Based
Conference) XXV BHTK "CoBpeMeHHble Npobnembl MaTeMatukmn n ectecTBo3HaHus", nekabpb 2009
ropa/ [cocT. - A.1.H. JlTabytuH C. A.].?HuxHunin Hoeropoa: [Ownanor], 2009.725 c.

5. CupotkuH, Oner CemeHoBuY. VIHTerpanbHo-angdepeHumnanbHblie OCHOBbI YHUTAPHOW KOHLLEeNuun
€CTeCTBO3HaHUSA: (napagurma MHOroypoOBHEBOW OpraHn3aLmm Mmatepun Kak eCTeCTBeCTBEHHas
byHOaMeHTanbHas OCHOBa MHOroobpasws 1 egMHCTBa Nprpoabl 06EKTOB cucTeMbl Myupo3aaHus) /
O. C. CupoTtkuH; M-Bo obpasoBaHust n Haykn Poc. Penepaunn, Noc. obpasosart. yypexaeHume
BbICL. Npodp. obpasoBaHus "KasaH. roc. aHepreT. yH-T".?KasaHb: [K['3Y], 2011.7247 c.

6. Yenblwes, AnekcaHap AnekcaHoposuy. Hay4HbIi METOL: KOHCMEKT nekummn rno kypcy "KoHuenumm
coBpeMeHHOro ectectBo3HaHms" / A.A. Yenbiwes; M-Bo obpa3oBaHns n Haykn Poc. ®enepaunu,
FOY BINO "Tarap. roc. rymanutap.-nea. yH-1".?Kasanb: [TITT1Y], 2011.722.

7.2. JlononHuTenbHasa nuteparypa:

1.9¢pponmcoH B.T1. "['eHnanbHOCTb 1 reHetmka". M. "Pycckuin mup". 1998. 543 c.

2.Beinbepr C. "IpaBuTtaums n kocMonorus. MNpuHLMnbl 1 NPUNoXeHUs obLein Teopum
oTHocuTenbHocTn". Bonrorpaa. "lMnaton". 2000. 696 c.

3.Baickonag B. "CoBpeMeHHasa punaunka B aneMeHTapHOM N3noxeHnn". "yYcnexm gomsnyeckmx Hayk".
T.103. Bbin.1. C.155-179. 1971.

4 Tpurr Ox. "Pewatowme skcrepuMeHTbl B coBpeMeHHon dusunke”. M. "Mup". 1974. 160 c.

5. Tennop L., H. 'pun, Y. Ctayt. "Bronorna" B Tpéx Tomax (nog penakuunen P. Conepa). M. "Mup".
2010.{T.1 (454 c.); T.2 (437 c.); T.3 (452 c.)}.

6."MpuknagHas kombuHaTopHas matematuka" (cbopHuk ctatelt non penakumei 9. bekkeHbaxa). M.
"Mup". 1968. 363 c. (cTaTbst "KoMOMHaTOPHbIE MPUHUMNGI B reHeTuke" . FamoBa v "dononHeHuns" I
Being).

7.Xopoeuny H. "lMounckn xn3Hn B ConHevHom cucteme”. M. "Mup". 1988. 189 c.

8.Beiinb I'. "MatemaTnyeckoe MblwneHne" (cbopHuk ctateir). M. "Hayka". 1989. 400 c.
9."Martemartuka n ectectso3HaHue". Coctasmtens C.W. Weapubypa. M. MpoceeweHmne. 1969. 448 c.
10.PabuHosuny B.J1. "Anxnmng, kak dheHOMEH cpeaHeBeKoBOM KynbTypsl”. M. "Hayka". 1979. 392 c.

11."XnMuyecknin sHumuknonegmyeckunin cnoesapb”. masHbi pepaktop W.J1. KHyHsHU. M. "CoBeTckas
sHumknonegusa". 1983. 790 c. {"Xvmuns: Bonblwon sHUMKnonegnyecknii cnosapb”. [MnasHbIN
penaktop W.J1. KHyHsHU. "Bonbwasa Poccuiickas sHumknoneoms". 1998. 792 c.}.

12.AnbTwynep C.B., A.H. Kpnsomagzos, B.I1. MenbHukos, J1.I1. MNeTtpos, O.H. TpudgoHos. "OTkpbiTne
xummyeckmx anemeHtos". M. "lpoceeweHne". 1980. 175 c.

13."®usuka pyHoameHTanbHbIx B3anmonenctenii. 2006". M. Mispatenbcteo "ApT-busHec-LieHTp".
2008. 496 c.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep ;

E
Crpanvua 12 ns 14. 1115 “lf[

A
H

A



Mporpamma omcumnnnHel "dunocodockme npobnembl TeXHUYECKon ouankin”; 223200.68 TexHnyeckas oranka; AoLUEHT, K.H. (LOLEHT)
NapwuonHos AJ1.

14."Bo3HUKHOBEHME YenoBeka" B 5 Tomax. M. "Mup": T.1. Bya IM., J1. Bauyek, O.0X. XambnuH, Ox.H.
NeoHapa. "XusHb 0o Yenoseka". 1977.159 c.; T.2. Nan M., L. Yowbepr. "HepocTatowee 38eHO".
1977. 159 c.; T.3. Yait 3., [. BpayH. "Mep.ble noan". 1978. 156 c.; T.4. KoHcTabn Ox., P.
Coneukn. "He-aHpeptanbupl". 1978. 159 c.; T.5. lNMpnao T., ®. CmuT, P. KneiH. "KpoMaHboH-cKuii
yenosek". 1979. 159 c.

15.A3umoB A., Y. bonga. "Pacbl n Hapoapb!". M. "LUeHTpnonurpad”. 2003. 207 c.
16.A3mmoB A. "Bblbop katactpodp”. CIM6. "Amdoopa”. 2002. 511 c.

7.3. UHTepHeT-pecypcChbl:

EctecTBO3HAHME -
http://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%BE %D

duauka - http://ru.wikipedia.org/wiki

dusnka n Hayka - http://ru.science.wikia.com/
dunocosus - http://ru.wikipedia.org/wiki/

dunocodoms n Hayka - http:/ru.science.wikia.com/wiki/
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