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IMporpamma auctmuiiasl "Matematudeckue Mozeu B skosoruu''; 05.04.06 "Dkosorus u npupoaonons30BaHue’.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctmuiiasl "Matematudeckue Mozeu B skosoruu''; 05.04.06 "Dkosorus u npupoaonons30BaHue’.

IporpamMmy aucimIuTHEL pa3padoTai(a)(u): 3aBeayomuii kKadenpoi, 1.H. 3apunos I11.X. (Kadenpa monempoBaHus
3KOJIornueckux cucrem, Otaenenue sxosorun), Shamil.Zaripov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH TUIaHUPOBaTh U BECTU HAYYHO-UCCIIEI0BATENBCKYIO JeSITENIbHOCTD 110 PEIISHUI0

PKOJIOTMUECKHUX 3a/la4 aHAJIMTUYECKOTO XapaKTepa, YIPaBJIsATh UCCIEI0BATENbCKO IPYNIOi U
[pe3yJIbTaTaMu KUCCIeI0BaHUI

VK-1 CriocoOeH OCYIIECTBIIATh KPUTHUECKUI aHAIN3 TIPOOJIEMHBIX CUTYalluii HA OCHOBE CHCTEMHOTO
[M0AX0/1a, BHIpaOaThIBaTh CTPATETHIO JeHCTBHI

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:
TEOPETHUYECKHME OCHOBBI CUCTEMHOI'O aHAJIN3a M METOIOB MAaTEMAaTHYECKOrO MOJIEIMPOBAHHUS B 9KOJIOTHH.

TEOPETUICCKHUE OCHOBbI CUCTEMHOI'O dHaJIM3a 1 METOAOB MATEMATUYECKOI'0O MOICJIMPOBAHUA B 9KOJIOTUN U
IpUpOAONOJIb30BAHNN

JloKeH yMeTh:

OPUEHTHUPOBATHCA B MATEMATUIECKUX MOJEJIAX IKOJIOIMYECKUX CUCTEM, 3a/javax pacrpoOCTpaHEHUS 3anﬂ3HCHI/Iﬁ B BOJOHBIX
1 BOBAYLIHBIX CpEAax, 9KOJIOro-95KOHOMUYECKUX MOJECIIAX, MATEMATUYECKUX METOAAX B DKOJIOTMH U IMTPUPOAOIIOJIE30BaHNH.

OPUEHTHUPOBATHCA B MATEMATUYCCKUX MOACTIAX HOHyHHHI/Iﬁ U 3KOJIOTMYCCKUX CUCTEM

JlomxeH B1afeTh:

HaBBIKaMU pa6OTI)I B Cpei€ UHTEIPUPOBAHHOIO MATEMATHYCCKOIO IMAKETa, IPOBECTU MUHU-UCCITIEAOBAHUE 11O y‘-I€6HOIjI
MOJEJIN C IPOXOKIACHUEM BCEX ITAIIOB MOACJIMPOBAHUA.

JlokeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

MPUMEHSTh CUCTEMHBIN MTOJXO/ IPH PEILICHUH Hay4YHBIX U MPAKTUUECKUX 32124 B 00JIACTH SKOJIOTUH U
MIPUPOJIOTIOIb30BAHUS

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.B.01 ductumniunsl (Moaysm)" OCHOBHOW MpodecCHOHATBHON
obpasoBaresibHOH rporpammbl 05.04.06 "Dkosorus u npupoaonois3oBanue (CucteMHast 9K0JIOTHs, I POBbIe U
JMCTaHIMOHHBIE MeTo/ibl)" 1 oTHOocuTcs K yacti OITOIT BO, hopmupyemoit yuacTHUKaMu 00pa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHATLIHHBI (MOYJIsI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyvaromuxcst

O61m1ast TpyIOEMKOCTh AUCIMTUIMHBI COCTaBIIsAeT 3 3a4eTHHIX (bie) enuHutl(bl) Ha 108 aca(oB).

KonrtaktHas padora - 35 yaca(oB), B ToM umciie Jiekiuu - 10 yaca(oB), mpakTudeckue 3aHsaTusA - 0 yaca(oB), 1a00paTOpHBIE
padoThI - 24 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 1 yaca(oB).

CamocrositenbHass padoTa - 73 yaca(oB).
Kontpons (3auér / s3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIIUILUIMHEL: 3a4eT B 1 ceMectpe.
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ITporpamma puciuruiuesl "MatemaTtudeckue Mogenu B 3kojoruu”; 05.04.06 "Skonorus u NpupoaonoiIb30BaHue’.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. TEMA 1. CACTEMHbBIN AHAJIU3 B
1. 5KOJIOMMMA. 1 4 0 0 0 2 0 19
Tema 2. TEMA 2. MATEMATUYECKAS
2. |TEOPUA NOITYJIALNUA 1 4 0 0 0 12 0 27
Tema 3. TEMA 3. KOMIIbIOTEPHBIE ITAKETDGI
3. MOJIEJTMPOBAHIST 1 2 0 0 0 10 0 27
lToro 10 0 0 0 24 0 73

4.2 Coaep:xaHue JUCHUILIMHBI (MOYyJIs1)

Tema 1. TEMA 1. CHCTEMHBIV AHAJIN3 B 9KOJIOTUH.

MatemaTrueckoe MOJEIUPOBAHKE: HCTOPUSI U COBPEMEHHOCTb. VIcTOpus MaTeMaTi4yecKoii kosioruu. Teopus cuctem.
Cucremnbiii ananu3. Cucrtema u BUAb cucTeM. [IoHATHE CII0XKHON CUCTEMBI M SKOJIOTHYECKON CUCTEMBL. XapaKTePUCTUKH
CIOKHBIX cucTeM. CUCTEMHBIH aHAIN3 B 9K0JIoruy. OnrcaHue CTPYKTYpbl 9KOcHCTeMbl. OCHOBHBIE STaIbl MOZIETMPOBAHNUS

3KOCHCTEM. MaTeMaThuuecKoe OMMCAHNUE CUCTEMBI. Y CTOMYUBOCTh CUCTEM.

Tema 2. TEMA 2. MATEMATHYECKAS TEOPHUSA IO JIAIANA

Mogenu Ha ocHOBe UG pepeHIMATBHBIX YpaBHEeHHH. Moaenn AMHAMUKA TOMYJISLIN ¢ Y9eTOM MEXBUAOBOTO
B3aUMOJICHCTBUS: HEUTPAIIM3M, AMEHCAIM3M, KOMMEHCAIN3M, KOHKYPEHIIMsI, OTHOIIEHHUS TUTIA XUIITHUK-KEPTBA.

Mopenu 6uosorimyeckux coodecTs. JUcKpeTHbIe MO/esN NoNyJIsui. Pa3HOCTHBIE ypaBHEeHus. Pa3zHOCTHOE jTorucTuyeckoe
ypaBHeHue. CuieHapuil epexojia K Xaocy. JucKpeTHble MOAeIU MOMyJIsuid. MaTpruuHble MOJIEIH.

HpOCTpaHCTBeHHO-HeOZ{HOpOZ{HHe MOJEIn l'[Ol'[yI[HHPIfI.

Tema 3. TEMA 3. KOMIIBIOTEPHBIE ITAKETBI MOJIEJINPOBAHUA

Stan KOMIBIOTEPHOTO MOAEIMPOBaHUs. BBesieHne B MaTeMaTniecKre U CTaTUCTUIECKHE MaKeThl. BO3MOKHOCTH ITpeAMETHBIX
MIAaKEeTOB MPOTPaMM AJIs1 PeLIeHHs 331a4 MaTeMaTHIecKoi 3Kooruu. [IporpaMMHBIN KOMITIIEKC MOJEMPOBAHMS JIECHBIX
skocucreM EFIMOD (O.I".Yepros, A.B.I'psa3pkun, A.C.Komapos u f1p. [JuHaMIuecKoe MOJIETMPOBAHUE B JIECHOM XO3SIICTBE:
yueOHOoe nocodue it MaructpantoB Hanpasienus 250100 ?JlecHoe neno? / O.I'.Yepros [u ap.]. CII6.: CII6I'JITA, 2011,

http://www.ecomodelling.ru/models/efimod).

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeH s JJIsi CAMOCTOATEJbHONH PAa60ThI 00yJaIOIUXCS 10

U CIHILIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAaIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMIECKOM PYKOBOZCTBE NperofiapaTeis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTosiTeNbHast paboTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYIUTOPHYIO CAMOCTOSITENbHYIO padoTy. CaMocTosTebHAs padoTa 00yYAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) AUCLHUIUINHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTeNbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO

U CIIPABOYHYIO0 JIMTEPATYPY, BBIIIOJHAIOT 3aJaHWUA, HAIIPABJICHHBIC HA 3aKPCIIJICHUE 3HAHUI U OTpa6OTKy yMCHI/Iﬁ " HaBBIKOB,

TOTOBATCA K TEKYIIEMY U TPOMCIKKYTOYHOMY KOHTPOJIIO IO ANUCHUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJIaMEeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JIUTEPaTYpPOH U 3JIEKTPOHHBIMU 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsizok opraHU3alUK U OCYIIECTBIIEHUs] 00pa30BaATEIbHON JeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKA30M
MuHKCTepCTBa HAYKH U BhICIIero oopaszoBanus Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

ITucbmo MunuctepceTBa oopasoBanust Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Hostopst 2002 r. "OO akTHBU3AIMH
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/leHuit"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBatesbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)

(penepanbHbIil yHUBEpCUTET"
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IMporpamma auctmuiiasl "Matematudeckue Mozeu B skosoruu''; 05.04.06 "Dkosorus u npupoaonons30BaHue’.

[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa
Buneonekimu npod. Komaposa A.C. - https://www.youtube.com/watch?v=1jytNN4aGRg&feature=youtu.be
MaTeMaTH4YeCKuii 00pa30BaTelIbHBINA CAlT - Www.exponenta.ru

cait kacdeapsl onopusnku bruonorundeckoro gakysbprera MockoBckoro I'ocynapcTBeHHOro Y HUBepcuTeTa UMEHU
M.B.JIomoHocoBa - www.biophys.msu.ru

cait pupMsl - www.wolfram.com
3JIeKTPOHHAs 6a3a HAyYHOU JIMTepaTypsl - www.sciencedirect.com

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOYHBIE CPEACTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIeAyIomas HHHOpMALU:

- COOTBETCTBHE KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCUUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHMsI C(DOPMUPOBAHHOCTH KOMITETEHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NOPsIIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXKI0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYAA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AEMOHCTPUPYEMbBIM
pesyJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOX0JUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUILIMHBL (MOJYJIsI) TIpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! uTepaTypsl. JlutepaTypa
MOJKeT OBITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM M3 JIBYX BAPUAHTOB (JIHOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENSIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOyyJaromiuecs moy4yanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAaMK TIOJTb30BaHUsI HaydHO!W OHOIMOTEKO.

DJIeKTPOHHBIE U3AHKS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydamonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOrO U3 U3JaHUI OCHOBHOMW JIUTEPaTyphl M He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k pabovel mporpamMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI ¥ IPY N3MEHEHNH KOMIUIeKToBaHus (oHnoB Hayunoi 6udmorexun KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Buneonexkuu Komapora A.C. - https://www.youtube.com/watch?v=ljytNN4aGRg&feature=youtu.be
MaTeMaTH4YeCcKuil 00pa3oBaTebHbIN CaiiT - Www.exponenta.ru

cait kadesapsl 6uopusuku buonornyeckoro akynsrera MockoBckoro I'ocynapcTBeHHOro Y HUBEpCUTETa UMEHH
M.B.JIomoHOCOBa - www.biophys.msu.ru

cait ¢pupMsl - www.wolfram.com
3JIeKTpOHHAs 0a3a HAYYHOM JIUTEpaTyphl - www.sciencedirect.com

9. MeTouyecKkne yKa3aHus /sl 00y4aromUXcs M0 0CBOEHUI0 JUCIHUILINHBI (MO TyJis1)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKIHH CryzneHTaM HEOOXOAMMO MOCEIATh JIEKIHHY, BECTH KOHCIIEKT JISKIIHI BCJIE]| 32 U3JI0KEHUEM MaTepraia
npenoaBatesieM. PekoMeHiyetcst npopadaThiBaTh KOHCIIEKT B TEUEHHUE JIHsI TOCIe JIEKIIMU U IPOCMATPUBATh €ro
BHOBb HaKaHyHe clieqylomieii iekiuu. B ciydae oOHapykeHus: ONIMOOK UJIM BO3HUKHOBEHHS BOITPOCOB MO
HpeabIIyIieMy MaTeprary HeOOXOIMMO 0OpaTUTHCS K IIPENOfaBaTelIo.

nabopatopusle | 1Sl HOATOTOBKM K MPAKTUYECKUM 3aHATUSAM CTYIEHTY PEKOMEHIYeTCs ITpeIBAPUTEIBHO TPOPadAThIBATh KAK

padoThI JIEKLIMOHHBIA MaTeprasl, Tak U MaTepUaJl MPEAbIAYIINX MPAKTHUECKUX 3aHATHIA. OCHOBOM JUIsi IOATOTOBKU
CITy’KUT 10OPOCOBECTHOE BBINOJHEHHE JOMALITHETO 3aaHus. I yCrenHoro peneHns 3a1a4 NepBoi 4acTH
Kypca CTy/IeHTaM PEKOMEHIYeTCsl BCIOMHUTh MaTepHall, OCBOSHHBIN B IMPEABIAYIINX CEMECTPax B paMKax
0a30BBIX MATEMAaTHYECKHUX JUCLUILIMH.

CaMOCTOA- CamocrosresbHas pa60Ta CTYACHTOB COCTOUT M3 ABYX OCHOBHBIX yacTew - npopaGOTKa JICKIITMOHHOI'O MaTepurajia
TEJIbHaA pa60Ta W BBITIOJTHEHM S JOMAITHUX 3aJIaHUH. HJ'IH OCBOCHUSA TEOPETUYECKOI'O U MPAKTUYECCKOIo MaTepualia, B cjiydae,
Korga KOHCIIEKTOB OKa3bIBACTCA HEAOCTATOYHBIM, WJIN IJIS 6oJee JETaILHOU HpOpa6OTKI/I OTACJIBHBIX TEM
PEKOMEHAYETCA UCIIOJIb30BATh JIMTEPATYPY, YKA3aHHYIO B COOTBETCTBYIOIIEM pPAa3/ICIic. Bce Bo3HuKkaromnme
BOIIPOCHI pPEKOMEHAYETCA 3apaHee YETKO C(bOpMyJ'II/IpOBaTb " BIIOCJIEACTBUUA 060yHI/ITb C nIperogaBaTejieM.

3a4er IoaroToBKY K 3a4eTy peKOMeHIyeTCs pa3iesIuTh Ha JBa dTana. Ha nmepBoM stane npopabdartbBaioTcs Bce
9K3aMEHAIMOHHBIE BOITPOCH U (hOPMYJIMPYIOTCS] BOTIPOCH! K ITPEO/IaBaTENIO0 B PAMKaX KOHCY/IbTAIMH MO
paszaenam, HeJOCTaTOYHO ITOJPOOHO ONMCAHHBIM B PaMKaXx JIEKIMOHHOIO Kypca Wi 0ojiee TPYJHBIM B OCBOCHUU
Marepuaina. [Tocie KOHCyJIbTaly MPOUCXOAUT OKOHYATE bHAS TPOpabOTKa U 3aKpeIlIeHne MaTepuala 1o BceM
9K3aMEHAIMOHHBIM BOIIPOCAM.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 NMPoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs NMepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO TUCIMILTIHE
(Momyn0), BKJII0Yas MepedeHb MpOorpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJIST).

11. Onncanne MaTepnaJbHO-TEXHUYECKOM 6a3bl, HE0GX0JUMOIT /IJIsl OCYIeCTBJIEHUS 00Pa30BaTEJILHOTO
npoiecca no ANCHUIInHEe (MO/IYJII0)

MarepuaibHO-TEXHUUECKOE 00eCIIeUeHHe 00pa3oBaTEILHOIO MPOLIECca M0 JUCIUILIMHE (MOJIYJII0) BKIIIOYAET B ce0s1 CIIeAyIONIne
KOMIIOHEHTHI:

[NomemnieHust 4151 caMOCTOSTENBHOM PaboThl 00YJAIOIINXCs, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayAUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 prHTEp AJIS pacnedaTKy pa3JaTOYHbIX MaTeprasioB.
My npTUMeauiHas ayAUTOPUSL.

KommblotepHsi Kiacc.

Crenuanu3upoBaHHas J1abopaTopusl.

Crienmann3npoBaHHas J1JadopaTopusl.

12. CpelICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTﬂM oﬁyqalonmxc;[ HNHBAJHUI0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

HpI/I HCO6XOHI/IMOCTI/I B O6paBOBaTeHLHOM mpoHecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)’[61“‘{21101]_[1/16
BOCIIpUsTUC HHCbOpMaHPIPI O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOT0 HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE /1751 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/IaHKe KOHTEHTA, KOTOPBI MOKHO MPEACTABUTh B PA3JIMUHBIX BUIAaX O€3 MOTEPHU TAHHBIX WJIH CTPYKTYPHI, IPETYCMOTPETh
BO3MOKHOCTh MACIITAOMPOBAHUS TEKCTA U M300paKeHUH Oe3 TIOTepr KayecTBa, MPEelyCMOTPETh IOCTYITHOCTh YIPABJICHUS
KOHTEHTOM C KJIABUATYPHI,

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpHUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUAMH 3PEHUS - ayJUAIbHO;
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu OPI'OC BO u yyeOHbIM 1aHOM 110 Harpasiienuio 05.04.06 "Dxosorust
Y TIPUPOAOIIONIB30BaHUE " U MarrucTepckoi nporpamme "CructeMHast SK0JIOrHsl, IippOBBIE U JUCTAHIITOHHBIE METOABI".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.01 Mamemamuueckue mooeau 8 3K0n02uu

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_05.04.06 - Sxoorus ¥ NPUPOIONOIb30BaAHIE
[Ipocpuie noaroroBku:_ CrcTeMHas KOIOrUs, HUGPOBLIE U TUCTAHIIUOHHBIE METOIbI

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. CagenbeB, A. A. ['eoctaTucTHYecKUil aHAN3 TAHHBIX B 9KOJIOTHH U IPUPOAOIIOIH30BaHIH (C IpUMEeHeHHeM makeTa R):
y4ye6Hoe nocobue / A.A. CasembeB, C.C. Myxapamosa, A.I". ITumorun, H.A. Ynmxukosa. - Kazanb: Kazanckuit (pepepaibHbIi
yuusepeuret, 2012. - 120 c. - Teker : anextponssIil. - URL: http://kpfu.ru/docs/F1335879666/saveliev2012_geostat.pdf (mara
obpamenus: 16.03.2020). - Pexxum 10cTyna : OTKPBITHIA.

2. Banun, K. B. O6mas teopust cratuctuky : yueoHoe nocodue / K. B. Banaun, A. B. Pykocyes. - 3-e u3n., crep. - Mocksa :
Wznatenscko-Toprosast kopropanus ‘amkos u K-', 2020. - 312 c. - ISBN 978-5-394-03462-6. - TekcT : 3JIeKTPOHHBIIA. -
URL: https://new.znanium.com/catalog/product/1093194 (nara oopamenus:: 16.03.2020). - Pesxxum goctyna: 1o moJimcke.

3. CaBenbeB, A. A. OCHOBBI IPOCTPaHCTBEHHOTO aHamM3a B pacTpoBbix ['MIC : yuebHO-MeToquueckoe mocobdue / cocT.: A.A.
Cagenbes, C.C. Myxapamosa, H.A. Ynxukosa, A.I'. IInmorun. - Ka3zans : Kazanckuii denepanbasiii yausepcurert, 2015. - 59
c. - Teker : anekrponnsiil. - URL: https://dspace.kpfu.ru/xmlui/handle/net/ 149836 (nata obpamenust: 16.03.2020). - Pexum
JOCTYIIa : OTKPBITHIH.

JonoJHUTeIbHAS JUTEpaTypa:
1.BooBun B.M., Teopust cucreM u cuctemubiii anamus / Bnosun B.M. - Mocksa: M3aatenbcko-topropasi kopropaius 'Jamkos
u K-', 2010. - 640 c. - ISBN 978-5-394-00076-8 - Tekcr : anektpoHHsblii // DBC 'Koncynbrant cryaenTa’ : [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785394000768.html (nata ooparmienust: 16.03.2020). - Pexxum goctyma : o
TIOATIHCKE.
2. Py3aBuH, ['.11. KoHuermmy coBpeMeHHOro ectecTBO3HaHMs: yueOHuK / I'.U. Py3aBuH. - 3-e u3p., crepeoru. - Mocksa: HALL
NHO®PA-M, 2014. - 271 c. (Bsiciiee oopa3oBanue: bakanaspuar). ISBN 978-5-16-004924-3. - Tekcr: anekrponHsiid. - URL:
https://new.znanium.com/catalog/product/454162 (nara obpamenus: 16.03.2020). - Pexxum goctyna: o mojmnmcke.
3. dypeesa, H. C. Poss Mozeneii B Teopuu no3Hanus : yuebHoe nocoodue / H.C. [lypeesa, P.H. I'annaxmeToB. - KpacHosipek :
Cubupckuii denepanbhbiii yausepeuteT, 2011. - 192 c. - ISBN 978-5-7638-2291-5. - Tekcr : anektponHsiid. - URL:
https://new.znanium.com/catalog/product/443234 (nata oopamenus:: 16.03.2020). - Pexxum goctyna: 1o moJmcke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.01 Mamemamuueckue mooeau 8 3K0n02uu

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku:_05.04.06 - Sxo0orus ¥ NPUPOIONOIb30BAHIE
[Ipocpuis noaroroBku:_ CrucTeMHas KOIOrUs, HUGPOBLIE U TUCTAHIUOHHBIE METOIbI

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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