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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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IIporpaMmy AUCHMTUTMHEL pa3padoTaii(a)(u): 3aBeayomui kadgenpoi, 1.H. (mpodeccop) 3apunos 1. X. (kadenpa
MO/IEJIMPOBAHUS SKOJIOTMYECKUX CUCTEM, OTJelieHre 9Koioruu), 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
YK-2 CriocoOeH yIpaBisiTh POSKTOM Ha BCEX ITAIax ero )XHU3HEHHOTO [UKJIA

OO6yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

O6IIII/IC MMPUHIMIIBI [TOCTPOCHUS MOL[CIIGﬁ MNPUPOAHBIX MTPOLUECCOB U UX KOMHI)IOTGPHOﬁ peanmnzanrn

JHlokeH yMmeTh:

TOTOBUTH UCXOAHBIE JaHHBIE UIA IIPOBEACHUSI MUHU-UCCIIEAOBAHUS T10 y‘{e6H01?1 MOJICIN

JlomxeH Bl1afeTh:

HaBBIKAMH PaOOTHI B Cpelic MHTErPHPOBAHHOTO MATEMATUIECKOTO MaKeTa Tl IPOBEICHU ST MIUHU-HUCCIIeJOBAHUS TT0 yIeOHOM
MO

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

NPUMEHSATh TEOPETHYECKHE 3HAHUS 00 MaTeMaTUUECKUX MOJEJISIX IPUPOAHBIX MPOLIECCOB ISl PELIEHHUs TPAKTUIECKUX
3aj1a4 B IPUPOJO0OYCTPOICTBE U BOJOINOIB30BAHII

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuumimHa (MoayJib) BKJoueHa B paszaen "b1.0.04 ducuuriuabl (Moaysm)" OCHOBHOM MpogecCHOHAIBHON
obpasoBaresbHOI rporpammbl 20.04.02 "TIprpoaoo0ycTpoicTBO 1 BoaoIo b30BaHue (Be30nmacHOCTh 1 peadbuinTanus
TEpPUTOPHI MPUPOJHBIX ¥ TEXHOTEHHBIX KatacTpod)" 1 oTHOCUTCS K 0bs13atesbHoi yactu OITOIT BO.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHUTLIHHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ Npemno/jaBareiem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydaoImuxcst

O61m1ast TpyIOEMKOCTh AUCIUIUTAHBI COCTABIIsAET 4 3a4eTHHIX (bie) enuHuIl(bl) Ha 144 qaca(oB).

KonrtaktHas padora - 64 yaca(oB), B ToM umciie Jiekiuu - 20 yaca(oB), mpakTudeckue 3aHsatus - 0 yaca(oB), 1a00paTOpHbIC
padoTthl - 44 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM padoThl - 0 yaca(oB).

CamocrositenbHast padoTa - 44 yaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: 9K3aMeH B 1 cemecTpe.

4. Conep:xaHue JVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHYE€CKUX YaCOB 1 BUI0B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa n TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOI PAa60ThI M0 U CHHUILINHE (MOYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

Tema 1. OCHOBHbIE IOHATHSI MATEMATHUYECKOTO

MO/JIEIMPOBAaHMSI IPUPOAHBIX MTPOLIECCOB: MPOLIECCHI
1. [mepeHoCca B OKpY:KaloOILLE cpefie, MOy IALUOHHbIE 1 6 0 0 0 16 0 15
MOJeNr

) Tema 2. BBeneHue B MHTETpUPOBAHHBIH MaKeT

4 2 ) ‘jﬁ?}mwnm (Mn'rl‘y nsr)
’Be HIDHPRBH TS PHRYERET BRSPS Fro e oBagms ipup o qbIX Bponpcco®: nponddcs frepeHoca B 14

b4 !

1 6 0 0 0 14 0 15

e MO e

IoHpITe MATEMAaTUUECKOTO MOJEIUPOBAHKA B IPUPOAOPOYCTPOICTRG 1 HOOAQIOIp30BgHUY. (BbIBQI ypaBHGHUH Juis () 44
MaTEMaTUYEeCKUX Mojesiel MpupoaHbIX mpoueccos IIporjecchl nppeHoca 3rpsi3HeHyil B OKpykamolen cpesie. Belog u
pelleHre ypaBHeH!s] KOHBEKTUBHOW T (y3UH B HEMOABMKHON ¥ TIO/IBMKHOM cpezie. OO1mas KapThHa 3arpsisHeHHS
arMocdepsl. Ceenienust 06 armocdepe. B3aumocBsi3b siBIeHn# 1py 3arpsisHeHnH atMocdepsl. BivsiHue atMmocdepHBIX
3arpsi3HUTENIEN Ha pacTUTEILHOCTh, HA MaTepuaJibl, HA CBOMCTBA aTMOC(epHl, Ha METEOPOIOTHYECKHE YCIIOBHS B TII00aIbHOM
Macirade. OCHOBHBIE MOJIENN paccestHUsI 3arpsisHeHmi B atMocdepe. ['ayccoBa Mozenb. XapakTepUCTHKHA NCTOYHUKOB
BBIOpOCOB. BBezieHne B MexaHuKy aspozoseii. OcHoBHbIe noHsATH. Kinaccudukarms aspososneid. CBoiicTBa a3po30iei.
A>3p0o30JIbHBIE YaCTHLBI B aTMOChepe. MaTemaTudeckue MoJesH MOMYJIALNNA.

Tema 2. BBe1ieHue B HHTErpUPOBaHHbIN nakeT Maxima.

BBGHCHI/IC B MHTCIPUPOBAHHbLIE MATEMATUYCCKUEC ITAKETHI. CUMBOJIbHBIE Y YHCIIEHHBIE MAaTEMATHYECKE orepanuu.
AHanUTHYeCKOE U YUCIEHHOE pemeHune anre6pa1/1llec1<nx u HI/I(l)CI)epeHLII/IaI[I)HbIX ypaBHeHI/Iﬁ B INAKETC. FpadonquKoe
NpEACTaBJICHUE PACYCTHBIX PE3YyJIbTATOB. DJIeMEHTBI NporpaMmMHrupOBaHHA. Pemenue HpOCTefIH.IPIX 3aJa4 HpHpOHOO6YCTpOﬁCTBa
1 BOAOIIOJIb30BAHHM A IKOJIOTMU U MTPUPOJAOIIOJIb30BaAHNA C TOMOILIBIO IMaKeTa Maxima.

Tema 3. MoaeanpoBaHue NPUPOIHBIX MpolieccoB B makere Maxima

Peanu3anus Mozeneil nporeccoB NepeHoca B OKpyKarollen cpesie B nakete Maxima. BreiBoa u pemienue ypaBHeHus nuddys3uu
B HEMOJBWXHOH cpefie. BhBoN ypaBHEHUsI KOHBEKTUBHOM quihy3ur B MOABUKHOM cpefie. PerieHre oqfHOMEpPHOTO ypaBHEHHU
Judy3ur B HEOBIKHON HEOTpaHUUEHHOMU cpefie. PellleHne AByMepHOro M TpeXMepHOTo ypaBHeHus Auddy3uu B
HETO/IBUXKHOM CpeJie B HEOrpaHMUEeHHOM cpejie. PerieHrie oJHOMEpHOro ypaBHeHHs] KOHBEKTUBHOMN 11 (y31u B MOABUKHOM
cpene. Pemenue oqHoMepHOro ypaBHeHUs 1 @y3un ¢ pa3IMYHBIMU FPaHUYHBIMU YCIOBUAMU. ['ayccoBa Mofesb paccesHus
3arpsi3HeHui B atMocepe. JIuckpeTHble Mojieu nomyJsuuil/ Moaenb XUIHYK - KepTBa B3aUMOJEHCTBUS MOMYJISLUN

5. IlepeuyeHb y4eOHO-METOIHIECKOr0 00ecedeHHsI AJIsI CAMOCTOSTENbHOM padoThl 00y4aIOIUXCsI M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesbHast paboTa MoApa3AenseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yUaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCHMIUIMHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOATENbHOM paboThl 00yJaloIrecs YNTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHHUs1, HANIpaBJICHHbIC Ha 3aKperIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbBHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JEKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOYASL:

IMopsnok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielUIMTETa, POrpaMMaM MarkCTpaTyphl (YTBEPXKICH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero oopaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa oopa3oBanust Poccuiickort ®eneparmu Nel4-55-996un/15 ot 27 Hos10pst 2002 1. "OO6 akTUBU3AIMA
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIHMX YUeOHBIX 3aBeICHUN"
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) depepasbHOro yHUBEpCUTETA
Marematnueckuii 0Opa3oBaTesbHbIN caiT - http://old.exponenta.ru/

Caiit kadenpsl 6nodusnku bronornyeckoro akynbrera MockoBckoro ['ocyapcTBeHHOro Y HUBEpCUTETa UMEHU
M.B.JIomoHocoBa - www.biophys.msu.ru

Caiit makera Maxima: mporpamMma Jjisi 3arpy3Kku, yaeOHble MaTepuaisl - http://maxima.sourceforge.net/

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB IO JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayoias HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 UCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (pOPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHue MopsiAKa IPUMEHEHHS U IPOLIEAYPHI OLIEHMBAHUS TS KaKI0TO OLIEHOYHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUasl TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoHJ OIIEHOYHBIX CPEJICTB IO AUCIUIUTUHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJISI 0CBOEHHS AU CIHMILIAHBI (MO XyJIs)

OcBoeHe JUCLUIUTMHBI (MOYJIs1) IperoiaraeT n3y4eHrue OCHOBHOM 1 JOMOTHUTENbHON y4eOHOi iuTepaTypsl. Jluteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBAHHH 3aKTi0YeHHbIX KPY noroBopos ¢
MPaBooOIaATEAMHU;

- B leyaTHOM BuJe - B Hayuno# 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU 110JIb30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT' . [Ipn HCcronb30BaHNM MTeYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacuera He MeHee 0,5 sk3emiuispa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTENBHOM TUTepaTypsl Ha
KaXJ0ro 00y4aromierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON Y4eOHON TMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k pabodeil mporpaMme AUCHUILIAHEL. OH MOAJIEKXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTeIsIMK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 AMMBIX [JIsI
OCBO€HHUS JUCIUIIUHBI (MOTyJIsT)

Marematndeckuii oOpa3oBaTebHbINA caiT - http://old.exponenta.ru/

Caiir kadenpst 6uodusuku bronornueckoro akysbrera MockoBckoro I'ocyjapcTBeHHOro Y HUBEpcHUTETa UMEHH
M.B.JIomoHOCOBa - www.biophys.msu.ru

Caiit nakera Maxima: mporpamma Juist 3arpy3ku, yueOHble MaTepuaisl - http://maxima.sourceforge.net/

9. MeToandecKne yKa3aHHSA VI 00yJaIoMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeHaluu

JICKIKU CTy}leHTaM HCO6XOI{I/IMO nocemarhp JECKIKWH, BECTU KOHCIICKT JIEKIWH BCJie 3a U3JI0KEHUEM MaTtepuaia
npenoaaBaTejieM. PCKOMCHHyeTCH HpOpa6aTLIBaTb KOHCIICKT B TCYEHUE JHA MOCJIC JICKIIUU U TIPOCMATpUBATh €0
BHOBb HAKaHYHE CJ'IC,Hy}OI_HCﬁ Jekuuu. B cJ1yvdac O6Hapy)K€HI/IH OINMOOK MJIX BOZHUKHOBEHHUS BOIIPOCOB 11O
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npepiIyIeMy MaTeprany HeoOXOAUMO OOPATUTBCS K MPeroaBaTelo.
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Bujg paéor MeToanuyeckue peKOMeHIalu

Ha60paTOpHI)IC II,J'IH IIOATrOTOBKHU K HaGOpaTOpHLIM 3aHATUAM CTYJACHTY PEKOMEHAYETCA IMPEABAPUTEIIBHO HpOpa6aTbIBaTI) KakK

pa60T1>1 JICKI_II/IOHHHﬁ Marepuall, TaKk U MaT€pUual NPEeAbIAYIIUX IMPAKTUYCCKUX 3aHgTHi. OCHOBOI JJIA IIOArOTOBKH
CIIYKUT HO6pOCOBeCTHOC BBITIOJTHEHUE JOMAIIIHETO 3aJJaHuA. ,HJ'[H YCIIEITHOI 0 peuI€HrA 3a1a4 nepBoﬁ HacTu
KypcCa CTyAC€HTaM pEKOMEHAYETCA BCIOMHUTHL MaTEpUal, OCBOEHHEBIN B Opeabiaylnux CEMECTpax B paMKax
0a30BLIX MATEMATHUECKHUX JUCHUITINH.

CaMOCTOSI- CamocrosTesbHas padoTa CTYIEHTOB COCTOUT M3 ABYX OCHOBHBIX YacTel - MpopaboTKa JIEKIIMOHHOTO MaTepraa
TeJIbHasl padoTa | ¥ BBIIOJHEHHUS JOMAIIHUX 3alaHui. [1J11 OCBOSHHS TEOPETHYECKOr0 ¥ MPaKTHYECKOro MaTepraa, B cirydae,
KOr[ja KOHCIIEKTOB OKa3bIBAETCS HEJOCTATOYHBIM, MM A1 0JIee AeTAIbHON MPOpadOTKU OTAEIbHBIX TEM
PEKOMEH/IyeTCs UCTIONb30BaTh JIUTEPATypPy, YKa3aHHYIO B COOTBETCTBYIOIEM paszene. Bce BozHuKaromme
BOIIPOCHI PEKOMEHIYeTCsl 3apaHee YeTKO CPOPMYIMPOBATh U BIIOCIIEACTBHY OOCYIUTD C IPENoaBaTelieM.

9K3aMCH HOHFOTOBKy K 9K3aMEHY PEKOMEHAYETCA pa3Ae/IUTh Ha ABa dTalla. Ha TMEPBOM 3ITalle HpOpa6aTLIBaIOTC$I BCE
9K3aMCHAIIMOHHBIC BOITPOCHI U Cl)OpMy.III/IpyIOTCH BOITPOCHI K IPETIOAABATEIIIO B paMKaX KOHCYJIbTAllUU 110
pasaeiiaM, HEJOCTATOYHO HOIlpO6HO OIMMCAaHHbIM B paMKaXx JICKHMOHHOT'O Kypca NN Oonee TPYAHBIM B OCBOCHUHA
Martepuaa. ITocne KOHCYJIbTAllUU NPOUCXOANUT OKOHYATEIbHAA npopa60TKa 1 3aKpeIJICHUE MaTepHralia 1o BCEM
9K3aMCHAIIMOHHBIM BOITPOCAM.

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. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILINHE (MOIYJII0)

MatepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOYAET B ce0s1 CleayoIIne
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.

12. CpelICTBa ajantanvm npenoaaBaHusd U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

[Ipu HeOOXOMUMOCTH B 00pa30BaTEILHOM IPOIIEcce MPUMEHSIIOTCS CIIEAYIONFEe METO Bl M TEXHOJIOTUH, O0JIerJaroliye
BOCIIpHSITHE UH(MOPMAIUU 00yJYAOIITNMICS MHBATUAAMU U JIATIAMHU C OTPAaHUMIEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX U CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/1306pa)KCHI/IIjI 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUaTYyPbI;

- CO3/IaHMe BO3MOKHOCTEH U151 00yYaIOIMXCsl BOCHPMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4altd MH(MOPMALMIO BU3YATbHO, C HAPYILIEHUSIMH 3PEHHS - ayIHaJIbHO;

- IPUMEHEHUE MTPOrpaMMHBIX CPEJICTB, 06eCHe‘-II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHI/IIjI, CI)OpMI/IpyeMI)IX
).'II/ICL[PII'IJ'[PIHOfI, 3a CUET AJIbTEPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHfI;

SAEKTPOHHBH
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaL[PIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBﬂeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yye6HbIM 1u1aHoM 1o Harpasienuio 20.04.02

"TIprupomoo0yCTPORCTBO U BOAOIIOIB30BaHIE" U MarHCTePCKOH MporpaMMe "Be30macHOCTh U peadMITUTAIHS TePPUTOPHI
MPUPOJIHBIX U TEXHOTEHHBIX KaTacTpod".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.04 Mamemamuueckoe mMoOeAuposarue npupooHvbix RPOUeccos

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

Hanpagsnenne moaroropku:_20.04.02 - [prponoobyCcTPORCTBO W BOJONOIE30BAHNE

[podunb noxroroBkr: be3onacHOCTh U peabUIUTAIMS TEPPUTOPUIT IPUPOIHBIX U TEXHOTEHHBIX KaTacTpod)
Kpamidukaryst BHITyCKHUKA: MarucTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Matemariueckre MOZIENM NepeHoca 3arpsisHeHni B okpyxatommeit cpee / 1. X. 3apumnos, P.®. Mappanos, A K. ['misdanos
u 1p. - Kazans: Kazan. yu-1, 2018. - 47c.- Tekcr : anexTpoHHsIi. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/130767/1/book_tpe_13_01_2018.pdf (nata obparuenus: 28.01.2024)

2. 3apwrios, I11.X.3aaun MaTeMaTH4YeCKON 9KOJOrMK 1 akeT Maxima: yue6Hoe nocodue / I11.X.3apwurios , [1.®. A63anuios ,
E.A. KocrepuHa. - Kazans: Kazan. yn-t, 2015. - 120 c.- Tekcr : anekrpoHHsIii. - URL:

http://dspace.kpfu.ru/xmlui/bitstream/handle/net/149835/Zadachi_matematicheskoj_ekologii_i_paket_Maxima.pdf?sequence=1&isAllow
(mata oopamenus: 28.01.2024)

3. T'aBpuJioBa, JI.B. MaremaTrdeckoe MoJeIMpoBaHKUEe BOAHbBIX 9KocHCTeM: YuebHoe nocodue / JI.B. ['aBpuiosa, JLA.
Kommnanmern , B.E. Pacrionos - Kpacuaosip.:C®VY, 2016. - 202 c.- ISBN 978-5-7638-3524-3 - Tekcr : anexTpoHHbIid. - URL:
http://znanium.com/catalog/product/966729 (nara obpatenusi: 28.01.2024) -Pexum 1ocTyna : Mo Morucke

HJomnoJHuTeJIbHASI JUTEpPaTypa:

1. Bytycos, O. B. OcHOBBI UH(pOPMATU3ALINK 1 MATEMATUIECKOTO MOJIEIMPOBAHMSI SKOJIOTMYECKHUX CHCTEM : yueOHoe rocodue /
O.B. Byrycos, B.I1. MemankuH. - 2-¢ u3f., nepepad. u goi. - Mocksa : UHOPA-M, 2024. - 374 c. - (Beiciiee oOpa3oBaHue). -
DOI 10.12737/1477254. - ISBN 978-5-16-016994-1. - Tekcr : anexTponHsIii. - URL:
https://znanium.com/catalog/product/1477254 (nara oopamenus: 24.01.2024). - Pexum gocTyna: 1o MoAIcKe

2. Hazapenko, B.C. MaTtemaruueckue MeTO/Ibl B rujiporeosioruu: Yue6noe nocodue st By3os / B.C. Hazapetnko, O.B.
Haszapenko. - PocroB-Ha-lony: U3narensctBo OOV, 2010. - 126 c.- ISBN 978-5-9275-0757-3. - TekcT : 371€KTPOHHBIIA. -
URL: http://znanium.com/catalog.php?bookinfo=550745 (zata o6pamenus: 28.01.2024) -Pexum gocryrma : no MoAnucKe

3. TuxoHoBa, 1. O. OCHOBBI 9KOJIOTMYECKOro MOHUTOpHHTA : yueoHoe nocodue / V.0. TuxoHosa, H.E. Kpyunnuna. - Mocksa :
OOPYM : UHOPA-M, 2022. - 240 c. - (Boiciuee odpasoBanue: bakanaspuar). - ISBN 978-5-00091-041-2. - Texcer :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1789531 (aarta obparuenus: 24.12.2023). - Pexum gocryna: rno
IOATIINCKE

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

=

m'—]

Crpannua 9 u3 10.

i

cmw
im=Z
e



IMporpamma aucimuiHs "MaTtemaTudeckoe MojieIpoBaHue IprpoaHsIx mporeccos”; 20.04.02 "TIprponoo6ycTpoicTBO U BOJOMOIb30BaHKE " .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.04 Mamemamuueckoe mMoOeAuposarue npupooHvbix RPOUeccos

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

Hanpagsnenne noaroropku:_20.04.02 - [prpomnoobycTPORCTBO W BOJONOIE30BAHNE
[podunp noxroroBkr: be3onacHOCTh U peabUIIUTALMS TEPPUTOPUIT IPUPOIHBIX U TEXHOTEHHBIX KaTacTpod)

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.
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