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PABOYASA ITPOIPAMMA ITUCHHUTIITIMHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICIIETO OOPa30BaHUS C yUYE€TOM
npo(eCCUOHATBHBIX CTAHAPTOB MO YKPYIHEHHOM rpyIine

020000 «KKOMIIBYOTEPHBIE 1 UTHOOPMATIMMOHHBIE HA YK

Hanpasnienre noAroToBKY /CeNUaIbHOCTD (Mo uiib/crienuanu3anusi)

Hanpasnenue 02.03.01 Maremaruka u komnbeloTepHsie Hayku [Ipoduns

02.03.01.31 Maremarn4eckoe U KOMIBIOTEPHOE MOJICIMPOBAHUE
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COCTaBUIIN



1 Hean 1 3a0a4v M3VYECHUSA TUCIUILIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

[Menp HacTosimero Kypca - Jarh CHOyIIarelasM TpeACTaBlIeHHE 00
OCHOBHBIX JTalax pPa3BUTHSA €CTECTBO3HAHUS, OCOOCHHOCTSIX COBPEMEHHOTO
€CTECTBO3HAHMUSA, HBIOTOHOBCKOM M  DBOJIONMOHHOW  MapaaurMax. B
pe3yJibTare€ €ro HW3y4YeHUs CTYJICHT [JIOJDKEH TIOJAYyYUTh 3HAHHUS 10
MO/IEJTUPOBAHUIO 3a71a4 €CTECTBO3HAHUS, OBJIAIETh HaBBIKAMU
HCMOJIb30BaHUS MaTEMAaTUUECKUX MOJICJIEH TTPU PELICHUH MPUKIIAIHBIX 3a/1a4.

1.2 3amauu U3y4YeHUA TUCITATLUTHHBI

3amayerd M3y4YCeHUS NUCUUILUIMHBI SBJISETCS: O3HAKOMIICHUE CIIyLIaTeiaeu
C OCHOBOIMNOJIATAIOIIMMH KOHUENIUIMU €CTECTBO3HAHUS, HAYYHBIM METOJOM,
C  €CTECTBEHHO-HAyYHOM W  TyYMaHUTapHOM  KYJIbTYPOH,  HUCTOPHUEH
€CTECTBO3HAHMUS,  INPUHUWNAMH  YHUBEPCAIBHOTO  3BOJIOLMOHU3MA,  C
OCHOBHBIMU  MOJIOKCHUSIMU  MareMaruyecKoro  MOJICIUPOBAHHUS U HUX
HCIMOJIb30BAHUEM TIPU PELICHUHU MIMPOKOTO Kpyra 3a/1a4 €CTECTBO3HAHMS.

1.3 TlepeyeHb IIAHUPYEMBIX PE3YyJbTaTOB OOYYCHHUS IO JUCITUTLINHE
(MOIyNI0), COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yjbTaraMd OCBOEHUS
o0pazoBareIbHON MPOrpaMMBbl

ITK-1:CnocobeH NnpuMeHATh B HAYYHO-MCCJIe10BaTeIbCKOM e TeJIbHOCTH 0a30BbIe
3HAHUS MAaTEeMATHYECKHX M €CTECTBEHHBIX HAYK, OCHOB NPOrPaMMHPOBAHUSA U
HHG(pOPMALMOHHBIX TEXHOJIOIHHI

IIK-1.1:IIpumeHsieT TeopeTHYeCKHE U NMPAKTHYECKHE 3HAHUA MATEeMATHYECKUX 1
€CTeCTBEHHBIX HAYK, OCHOB IIPOIPAMMHUPOBAHUA U HHPOPMAIMOHHBIX TEXHOJIOTHIA
IIPH NPOBEJICHUHU UCCJIeJOBAHNI B KOHKPETHOH 00/1acTH NpodecCHOHATbHOI
AeATEeJbHOCTH

1.4 Mecro aucuuiuiiHbl (MOIYJIA) B CTPYKType 0Opa3zoBareibHON
IPOTPaMMBbI

[Ipy w3ydeHMMm  MareMarW4ecKUX  MOJEIe B COBPEMECHHOM
€CTECTBO3HAHUHM HEOOXOJMMO 3HaTh TaKWUE TEMbl MAaTEMaTHMYeCKOro aHaIn3a,
ypaBHEHUH MaTeMaTH4IeCKOn [1)76370:978 [1)76370978 O0OBIKHOBEHHBIX
mudepeHIMATBHBIX  YpaBHEHHM , THUIOBI KPaeBbIX  3a1a4, 3aKOHBI
COXpaHEHHUS MaCChl, UMITYJIbCA U SHEPTUH, YCTOMYUBOCTD PEIICHUH.

1.5 OcobenHOCTH pean3aii JUCIIUIIINHBI
S3pIK peanu3zauvu IUCUMILIAHBI Pycckuii.

Huctuninnaa (Mmoaynib) peanusyercsa 6e3 npumenenust 90 u JIOT.



2. O0beM JUCUUIIMHBI (MOYJIs1)

Cemectp
Bcero,
- 3a4C€THBIX
Bun yueGHOM paboThI
€JIMHUIL 8
(akam.uac)

Oo0wmas TpyA10eMKOCTh

JAMCUMITHHBI 2(72) 2(72)

Konrakrhas padora ¢

npenoaaBaTeeM: 1,33 (48) | 1,33 (48)

3aHATHUS JICKITAOHHOTO TUTIA 1,33 (48) | 1,33 (48)

3aHATHA CCMUHAPCKOI'o TUIla

B TOM YHUCJIC: CCMUHAPbI

MPaKTUYCCKUE 3aHATUA

MIPaKTUKYMBI

nmabopaTopHbIe paboTHI

JPYTHE BUIBI KOHTAKTHOMN
paboThI

B TOM YHCJIE: TPYIIIOBbIE
KOHCYJIbTal[UU

WHAUBUIYAIBHBIC
KOHCYJIbTAllMN1

WHas BHeayJAUTOpHas
KOHTaKkTHas padboTa:

TPYIIIOBBIC 3aHATHS

WHAUBUAYATbHBIC 3aHATHSA

CamocrosiTesibHas padoTa

P S——— 0,67 24) | 0,67 (24)

U3YYCHHE TEOPETUUECKOTO
kypca (TO)

pacdeTHo-TpadUIecKue
3amanus, 3amadu (PI3)

pedepar, scce (P)

KyPCOBOE IIPOCKTHPOBAHHE

(KTT) Her Her

KypcoBas padora (KP) Her Her

I[IpomesxkyToUHASA aTTeCTANMSA
(3auér)




3 Conep:xanue IMCHUTIIAHBI (MOTYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)

3aggaTusa
CEMHUHAPCKOTO THUIIA

Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
nexiuonH | [Ipaktuue | paboOTHI TenpHas | DopmupyeMblie
Ne /i (paznesnsl)
Oro THIIa CKHE A/ pabora, KOMIIETEHITUN
JTUCIUILINHEI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 a] 2 A I~ L v
OIHUCTEMOJIOTHYE
CKHE OCHOBBI
MIPpUMEHEHUS
1| 4 0 0 0
MaTeMaTHYeCKUX
MoJielIel B
€CTECTBO3HAHUHU
MaremMarndeckne
2 36 0 0 12
MOJIeTH B pU3UKe
Maremaruueckue
MOJIENIN B
MIPUKIATHOM
3 |UPHTad 2 0 0 6
€CTECTBO3HAHNH
(Ha npuMepe
KJIMMaroJIOTUN)
Maremarnueckne
4 MOJEIN B XUMHUHU 6 0 0 6
u OnoJioruu
Bcero 48 0 0 24

3.2 3aHATUs NTEKIUOHHOTO TUIIA

/1

JUCLHUITIIINH

No paznena

bl

HaunmenoBanue 3ansatuit

O0BeM B akaj.gacax

Bcero

B TOM YMHCIIE, B
MHHOBAITMOHHOM

dbopme

B TOM 4HUCJIC, B
AIEKTPOHHOU

dbopme




Onpenenenus
€CTECTBO3HAHMSI.
EcTtecTBeHHOHay4HbIE
TEOPUH, IPUMEPBI U UX
KJI0UEeBast poJib B
€CTECTBO3HAHUH.
Cpenctsa BepuduKamm
HAay4YHBIX TEOPHA,
MIPUHIINTI
danscudukaym.

IIpumepsl, poisb 1
3HAUYCHUE
MaTeMaTH4eCKUX
MOJIE€NIEN B COBPEMEHHOM
€CTECTBO3HAHMH.

Huddepennnansabie
ypaBHeHus. Poib

Qg epeHITHaATEHBIX
ypaBHEHUi B puzHKe.
[Ipumep: npumeHeHue
MOHATUI MTOJIHOTO
muddepeHIraTa u
UHTETPUPYIOIIETO
MHOYHTEJIS B
TEPMOJIMHAMUKE -
TEPMOJINHAMUYECKHE
MNOTEHIUAIBI U BTOPOE
HAYaI0 TEPMOAMHAMHUKH.

Cummetpusi. TeH30pHbII
XapakTep GU3NUECKUX
BennuuH. CBsI3b
IIPOCTPAHCTBEHHOMN
CUMMETPUH CO
CBOMCTBaMH TEH30POB.

CBs13p cUMMeETpUil
JTMHAMHYECKUX CHCTEM H
3aKOHOB COXPaHEHMUS.
Teopema Herep.

CnenuanbHast TeOpust
OTHOCHUTEJIBHOCTH
OWHIUTEWHA U
CUMMETPUU
MIPOCTPAHCTBA-BPEMEHH.
BriBog npeobpasoBanuit
JlopeHnua ¢ moMoIbo
Teopuu rpymi Jlu.




O6mr1as Teopus
OTHOCHUTEJILHOCTH.
TeH30pHbIN aHAU3,
cumBoIbl Kpucroddens.
TeHzop sHepruu-
nMIryibca. Tenzop
Puuuu. YpaBuenus
OWHIITENHA (IOHATHE).

UYepHble ObIpBI —
pewmennus [IBapammnsaa
u Keppa, ux
UHTEPIIPETALUH.
Topu30HT COOBITHIA.

Kocmonorus. [Tpumepst
KOCMOJIOTUYECKUX
pewennii. bonbuoit
B3pbIB. UH LS.
TemHas marepus u
TEMHas1 SHEPIrusl.

10

HeobxonumocTthb
KBaHTOBON MEXaHUKH.
Teopus dporoaddexra.
Nznydyenue abcomoTHO
YEpHOIo Tea.
Craructuka
MPUHIUITHATEHO
HEPa3TUIUMBIX 00BEKTOB.
®opmymna I1nanka.

11

Nurepnperanus
M3MEPHUMBIX BEJIMYHMH KaK
oneparopoB. BonHoBas
byukuus. YpaBHeHue
[Ipenunrepa.

12

AunreOpa oneparopos.
Oneparopsl crivHa.
KBanTOBBII OCIUILIATOD
KaK IpUMep IPUMEHEHUS
anreOphl OMepPaToPOB.

13

VYpasuenus [ eitzenOepra.
CooTtHoIeHne
HEOIPEIEICHHOCTEN.
3aKOHBI COXpaHCHHUSI B
KBAaHTOBOUW MEXaHUKE.

14

NHuTtepnperanns
BOJIHOBOH (pyHKIMHU. KOT
[Ipenunrepa, mapagokc
OIIP u kBaHTOBAA
TENenopTaLHs




15

CHexkTpbl 1 XUMHUYECKHUE
CBOICTBa aTOMOB.
KBanToBrIe yncia.
Binstaue cummerpun
BOJTHOBOM (DyHKITH
3JIEKTPOHA Ha
CIIEKTpaJIbHbIC U
XUMHUYECKHUE CBOMCTBA
aTOMOB.

16

YpaBuenue Jlupaka,
BBIBOJ] 1 HHTEPIIPETAIIHS
€ro peneHui. 3aKOHbI
COXpaHEHUs B PU3UKE
3JI€MEHTAPHBIX YaCTHII.
BuptyanbHbie 4acTHUIIBI.

17

SAnepHbie
B3aUMOJICHICTBUA.
SnepHble peakuyu.
Peakiuu pacniana u
CHUHTE3a.
PagnoakTuBHOCTH

18

S nepHsiil u
TEPMOSAEPHBIN
peaxTopsl. ConHile,
3BE3/IbI U UX IBOJIFOITUS

19

HuTterpaisl o
TPACKTOPHUSM.
DeitHMaHOBCKHUE
(KOHTUHHYQTHHBIC)
HWHTErPaIbI.
DeliHMaHOBCKHE
JarpamMMBel.

20

dusnueckue mos Kak
KaTHOPOBOYHBIE
npeoOpa3oBaHus.




21

OcHOBBI
MaTeMaruyecKoro
MOJIETTUPOBAHHUSI B
KJIUMATOJIOTHUH.
YpaBuenus
SHEPIreTUYECKOTO
OanaHca 3emIIn.
Atmocdepa. Kpurepuit
KOHBEKLIMOHHOM
HEYCTOWYHBOCTH. SUehKu
armochepHoit
MUPKYIAIud. [UKI0OHBI 1
AHTUIMKIIOHBI. OKeaH.
Teuenus. l'onspeTpum u
Dnb-Hunbo

22

XuMudeckas KHHETUKA U
MOJICJIUPOBAHHE
MONyJISAUUA. Y paBHEHUS
Banbereppa-JloTtku. Ux
pemienus. Peakuus
benoycosa-
XabotuHuckoro.

23

KauecTBennoe
W3MEHEHHE TTOBEICHMS
IIpH y4eTe
MPOCTPAHCTBEHHOU
HEOIHOPOJHOCTH.
[TpoGiembr
MOJICITMPOBAHUS
ouocucTeM: mpuMep —
CHCTEMA U3 2-X BUIIOB
XHIHUKOB U 1-ro BUIa
KEPTB.

24

KauecTBenHoe
H3MEHEHME TTOBEACHHS
P yueTe
MPOCTPAHCTBEHHOU
HEOJHOPOJHOCTH.
[Tpobnembr
MOJEIMPOBAHUS
OMoCUCTEM: IpUMED —
cHCTeMa U3 2X BUJIOB
XHUIIHUKOB U 1T0 BUIa
KEPTB.

AQ

3.3 3aHATHS CEMUHAPCKOro TUMA

O0BeM B akaj.gacax




B TOM YHCIIE, B B TOM YHCIIE,
WHHOBAIIMOHHOU B
Bcero al .
dbopme ANEKTPOHHON
dhopme
Daoanx
3.4 JIabopaTopHbIE 3aHATHS
O0BeM B akaj.yacax
No
Ne | pasnena } B TOM 4HCIIC, B | g 1om yncIe,
HanmeHoBaHME 3aHATHIA MHHOBAIHOHHOMN B
/1 | DTUCIIHAILI Bcero .
— bopwme 3JIEKTPOHHON
dbopme
D
4 HepequL yqeﬁﬂO-MeTOI{quCKOFO odecreueHus JJIA

CaAMOCTOAITEJIbHOM Pa0d0ThI 00YYAKOIIUXCH 10 AMCUHUILIMHE (MOLYJIIO)

ABTODBI,
COCTAaBUTEIN

3armaBue

H3narenncTBO,
rojg

J1.1

3o0m0toB O. A.,
Jlenuenko O. M.,
Mo3sxepuH A. B.,
Crykanosa 1. JI.,
dumos B. B.,
XomoctoBa 3. I,
Jlornnos 1O. 1O.,
bpuibkos A. B.,
Hy6uu B. B.,
XomoctoBa 3. I,
Jlorunos 1O. 1O.

Konuenmmm coBpeMeHHOTro

€CTECTBO3HAHUS: DJIEKTPOH. yue0.-MEeTO/I.

KOMIIIICKC JUCIHUIIIIUHBI

Kpacnosipck:
HUIIK CDY, 2007

5 ®oHA OLEHOYHBIX CPEeICTB AJsl NPOBEICHHUS MPOMEKYTOYHOMN
aTTecTalun

O1eHOYHBIE CPEACTBA HAXOATCS B MPHIOKEHUH K PabOYrM
porpaMMam JUCIUTUINH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJHbHOH Y4eOHOH JHMTEpPaTypbl,
HEO0X0AUMOH /1JIsl OCBOEHMSI AUCIUTIIMHBI (MOTYJIs1)

6.1. OcHOBHAas JUTEpaTypa

ABTOpBI, 3armaBue W3narenscTBO,
COCTaBHUTEIIH ToJI
JI1.1 | babymkun A. H. CoBpeMEeHHbIE KOHIETIINY €CTeCTBO3HaHUs: | CaHKT-

KypC JICKLIUI

[TerepOypr: Jlausb,
2004

10




JI1.2 | Ay6numena T. 5. | Konnenuuu coBpeMeHHOToO Mocksa:
€CTeCTBO3HaHUs: yueb. mocodue st Axanemus, 2006
CTY/ICHTOB
JI1.3 | CBupugos B. B. Konnenuuu coBpeMeHHOTO CaHKT-
€CTECTBO3HaHM: yueOHoe nocodue ais [TeTepOypr:
BY30B 10 COIIMAIbHO-TYMaHUTapHbIM [Turep, 2005
CIEIUATBHOCTSM
6.2. JlononHuTenpHasd auTeparypa
ABTODBI, 3arnaBue N3narenscTBo,
COCTaBHUTENHU roJ
JI2.1 |Tlanuenko A. U., | ®unocodwusi, Gpuznka, MUKPOMUD: Mocksa: Hayxka,
Moucees H. H. MoHoTpadust 1988
JI12.2 | Camapckuii A.A., |Maremarnueckoe moaenupoBanue: Maen. M.:
Muxaitnos A.IL. Meroasl. [Ipumepst OU3MATIIAT,
2001
6.3. MeTonuueckue pa3paboTKu
ABTOpBI, 3ariaBue W3narenscTBO,
COCTABUTEIU roJt
JI3.1 | 3omoToB O. A., Konnenuuu coBpeMeHHOTO KpacHospck:

Jleauenko O. M.,
Mo3zxepun A. B.,
Cryxkanosa 1. JL.,
®umos B. B.,
XonoctroBa 3.1,
Jlorunos 1O. 10.,
Bbpunskos A. B.,
Hy6uu B. B.,
XonocroBa 3.1,
Jlorunos 1O. IO.

€CTECTBO3HAHHMS: DJICKTPOH. yue0.-MeTOI.

KOMIIIICKC JUCIHHUIIIMHEI

UIIK COY, 2007

7 Ilepeyenb pecypcoB HMH(POPMANHOHHO-TEJIEKOMMYHUKALNMOHHOMN
cetn «AHTEepHET», HEOOXOAUMMBIX JIJI51 OCBOCHUS M CIUNIMHBI (MOTYJISA)

o1

Konuenunu coBpeMeHHOTro

CCTCCTBO3HAHUA

https://studfiles.net/preview/1710673/

11




8 Meroauyeckne yKazaHusi AJsA OOY4YaIOUIUXCSl 1O OCBOEHUIO
AUCHUIIHHBI (MOXYJIs1)

Teopernyeckas TMOATOTOBKA CTYJIEHTOB TPENINONaracT, Hapsgy ¢
YTEHUEM JICKI[MH, WCIOIb30BaHUE YYCOHHMKOB M Y4YEOHBIX TOCOOMH TIO
MPUBEJICHHOMY CHUCKY JuTeparypbl. CamocTosTelbHas padoTa CTYJEHTOB
N0 JWUCUMIUIMHE BKJIIOYAET CaMOCTOSITEIbHOE HW3YYEHUE TEOPETUYECKOIrO
Marepuaia

B wutoroBoit onenke 60% paer Tekymas pabora B cemectpe u 40%
UTOroBas padoTa 3a CeMecTp.

VY4eObHO-MeTOANYECKUE Marepuaibl s CaMOCTOSITEIBHOM pabOThI
OOydJarolXCcsi W3 4YWCia WHBAIMAOB © JIMIl C  OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JI0POBbS MPEIOCTABISAIOTCS B (PopMax, alanTUPOBAHHBIX K
OTPAaHUYCHHSIM WX 370POBbSI U BOCHPHUATHS WH(OpPMAIMKA B 3aBUCHMOCTH OT
HO30JIOTHUH:

JItst Il ¢ HapyIICHUSIMHU 3PEHUS:

— B (popMe AIEKTPOHHOTO JTOKYMEHTA.

Jlnst mir ¢ HapyIICHUsIMHM CTyXa:

— B TleyatHoit popme,

— B (popMe AIEKTPOHHOTO JTOKYMEHTA.

Jlnst Iy ¢ HapyIIEHUSIMM OIOPHO-/IBUTATEJILHOTO arrapara:

— B TleuarHoit popme,

— B (hopMe SIEKTPOHHOTO TOKYMEHTa

9 Ilepeyenb MHGOPMAIMOHHBIX TEXHOJOTHH, HMCIOJb3yeMbIX NPH
OCYIIeCTBJIEHUN 00Pa30BATEJIbHOI0 Mpolecca Mo JUCHUILIANHE (MOLYJIIO)
(mpu HEO0XO0AMMOCTH)

9.1 IlepeueHp HEOOXOAMMOTO TIPOTPAMMHOTO OOSCIICUCHUS

9.1.1 | Meronuka mNpoBeNEHUS 3aHATUN IPEAYCMAarpuBacT MCIOJIb30BAHUE TEXHUUECKUX
CpencTB (MPOEKTOPHI, WHTEPAKTHUBHBIC JTOCKH), OOECIICUCHHBIX COOTBETCTBYIOIIUM
IIPOTPAMMHBIM 00€CIICUEHUEM.

9.2 IlepeueHb HEOOXOIUMBIX MH(DPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

9.2.1|YuebHas u HayyHas JuTeparypa Mo Kypcy. KoMmbloTepHble €MOHCTpaluy,
CBSI3aHHBIE C NPOrPaMMOM Kypca, TEXHHMUYECKHUE BO3MOXKHOCTH U1 MX IPOCMOTpA.
Hannume KOMIBIOTEPHBIX MPOrpaMM OOIIEro Ha3HAYECHUSI.

10 MarepuanbHo-TexXHMYecKasi  0a3za, HeoOxoaumMass IS
OCYyIIeCTBJIEHHUSI 00PAa30BaTeJIbHOIO Mpolecca No JUCHMUIINHE (MOYJII0)

12




Aynuropuss JO0DKHA OBITh OOOpYIOBaHA COBPEMEHHBIM BHUACOMPOSKIIMOHHBIM
o00OpyIOBaHWEM I TIPE3CHTAlUid, BBIYUCIUTEIBHON TEXHUKOW, a TaKKe HMETh
MHTEPAKTUBHYIO JTOCKY WM JIOCKY JJISI MUCbMa MapKepamHu.

OcBoeHME  AHUCUMIUIMHBI ~ WHBAIMJAMU M JIMIAMH  C  OTPaHHUYEHHBIMH
BO3MOKHOCTSIMUA 3JIOPOBBSI, B 3aBUCHMOCTH OT HO30JIOTUM, OCYIIECTBISIETCS C
WCIOJIb30BaHUEM CPEJICTB 00yUeHHs O0IIEero U CIEHATbHOTO Ha3HAYCHUS.
JleximoHHas ayauTopus (HATWYHE MENOBOW WIM MapKepHOW JOCKH) U ayJuTOpHs
JUTSI IPAKTUYECKUX 3aHSTUH.

13
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