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1 ]_Ie.]'lﬂ H 3aJa494 H3YyYCHUA JTUCHUILIMHBI
1.1 llean ocBOeHUS TUCHHUILIHHDI

Jucuunnnza «MaTteMaTu4eckoe MOAEIUPOBAHNE IPUPOJHBIX U TEXHOTEHHBIX OOBEKTOB U
IIPOLIECCOBY CTaBUT CBOEH LIEJIBI0 OCBOCHHME METOAOB IIOCTPOCHMSI MATEMATHYECKUX MOJEINIEH,
OIKCBIBAIOLINX OCHOBHbIE OCOOCHHOCTH ()YHKLIMOHMPOBAHUS IKOJIOTMYECKUX, SIKOHOMUYECKUX
U TEXHOJOTMYECKHX CHCTEM; MOATOTOBKY K BBIOOPY ONTHUMAJBHBIX MOAXOJOB K IOCTPOCHHUIO
MoJiesiell B COOTBETCTBYIOIIEH 001aCTH MPAKTUKH.

Llenu AMCHUITUHBI COOTBETCTBYIOT (popMmupyeMbiM komnereHusam [1K-1, ITK-2.

1.2 3agaun AMCHUILIMHEI

OcHOBHBIE 337]a4H TUCHUIUIUHBIL:

— YCBOEHHE OCHOBHBIX UJIEH U MOAXO0I0B K IOCTPOECHUIO MAaTEMaTHUECKUX MOJIENIEH;

— 3HAKOMCTBO C OOIIMMH TPHHIMIIAMA W KOHKPETHBIMH METOJAaMU MOCTPOCHUS U
MCCJIETOBAaHMSI MATEMaTUYECKIX MOJIETICH pa3IuYHbBIX CUCTEM;

— oOyueHue MerojgaMm QGopMalu3aliy, aJTOPUTMH3AIMK W peaju3alMd MOJeNed Ha
OBM.

1.3 MecTo JTUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuunnuHa «MareMaTnyeckoe MOIEIMPOBAHUE NIPUPOIAHBIX U TEXHOTEHHBIX 0OBEKTOB
U TpoleccoB» oTHocuTca K «OOs3atenbHas yacTh» broka 1 «/ucuurinHbl (MOIYIIH)»
y4eOHOro IJIaHa.

Kypc sBisieTcs eCTeCTBEHHBIM MPOJOIKEHHEM UYHUTAEMBIX paHee KypCOB U COACPKHUT
CUCTEMATUYECKOE M3JI0KEHHE OCHOBHBIX IOHSATUH UM TMPUHLUIOB MaTeMaTUYECKOTrO
MOJICJIUPOBAHUS, MPUMEPHI MOCTPOCHHUSI MAaTEMAaTHUECKUX MOJENel HEKOTOPBIX MPOIECCOB U
SABJICHUM W METOIbl HCCIeoBaHUs JTHX wMoxaened. Kypc pomkeH cinyxutbh 0a3zod s
dbopMUpOBaHHS HABBIKOB MAaT€MaTUYECKOTO MOJICIUPOBAHUS B PA3IUYHBIX PUKIATHBIX
obOmactsax. JlaHHas JuUcHMIUIMHA HaWOoJee TECHO CBs3aHA C TeopHeld OOBIKHOBEHHBIX
muddepeHIanbHbIX YPaBHEHUH U YPaBHEHUSAMU MAaTEMaTHUECKON (DUBHKH.

Teopernueckort 0a30i JIsi OCBOEHHS JUCLUMIUIMHBI SIBIISIOTCS  MaTeMaTHYECKHE
JUCLUIUIMHBL: MaTeMaTHYeCKUH aHanu3, OOBIKHOBEHHbIE Iu(QepeHIranbHble ypaBHEHHUS,
YpaBHEHUS MaTeMaTU4YeCKOM (U3MKH, TeOopusi BEPOSTHOCTEH M MaTeMaTU4yecKas CTaTUCTHUKA,
UCCIIeIOBaHKME olepaluil B 00beMe, IPeyCMOTPEHHOM Ul COOTBETCTBYIOIEMY HalpaBJICHUIO
MOJIFOTOBKHU.

1.4 IlepeyeHbp TIUIAaHHMpPYeMBIX Ppe3yJbTAaTOB O0y4YeHHUS] 1O JMCHHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00Pa30BaTeJbLHOM IPOrPaMMBbI

[Tporpamma onpezenseT o0l 00beM 3HAHHM, TO3BONISIIOIINNA cHOPMUPOBATH Y CTYIEHTa
LIEJIOCTHOE MPEJCTaBICHHE 00 OCHOBAaX MOJIXOAAX K IMOCTPOCHUI0 MaTEeMaTHYECKUX MOAEIEH,
o0ecrneynBaroIuX IUPOKUHM CIEKTP UX TPUMEHEHUH.

ITocne n3ydeHuss QUCUUIUIMHBI CTYAEHTHI JOJKHBI:

— 3HaTh MPHUEMBI, METOMBI, CIIOCOOBI (hOpMaTH3alui 0OBEKTOB, MPOIIECCOB, SIBICHUNH U UX
KOMIBIOTEPHON peanu3alii, JOCTOMHCTBA U HEIOCTATKH PA3IMYHBIX CIIOCOOOB MPEACTABICHUS
Moneneﬁ CHUCTEM Ha ypOBHe, JOCTATOYHOM JIs1 UCITOJIBb30BaAHUA B HpaKTH‘IeCKOﬁ JCATCIIbHOCTH,

— YMEThb CTPOUTH U BepUDHUIIMPOBATH MPOCTEHIIINE MOJIEIIH CUCTEM U MPOIIECCOB;

— BJIAJICTH MGTO)IOHOFHGﬁ 158 06HII/IMI/I HpI/IHHI/IHaMI/I HOCTpO@HI/IH MaAaTEMAaTHUYCCKUX Moneneﬁ
00OBEKTOB M CHCTEM, a TAaK)K€ METOJaMH aHalii3a W CHHTe3a (HEOOXOAMMO 3HATh MPUHIIMITHI
MOJICIUPOBAHUS, KJIACCU(DHUKAIIUIO MOJIETIEH CUCTEM M CIIOCOOBI UX TIPEICTABIICHNUS ),

N3yuenne nanHON ydeOHOM AMCIUIUIMHBI HAIMPaBICHO HAa OBJIAJIEHHE OO0YYaIOIIUMCS
CHG}IYIOHII/IMI/I KOMIICTCHIIUAMM:



IIK-1 Cnoco0en pematb aKTyajJbHble W 3HAYMMbIe 3aJa4d  NPUKJIATHON
MaTeMATHKHU U HHPOPMATUKHU
3Hathb UIIK-1.2 (06.016 A/30.6 3u.3) IIpenmerHast 061acTh NPUKIAAHON MaTeMaTUKUA U
UHPOPMATUKU
NIIK-1.3 (40.001 A/02.5 3n.1) Lenu u 3amauu MPOBOAMMBIX HCCIEIOBAaHUN H
pa3paboTOK, 3HAYMMBIE 33Ja4i MPUKIIAHON MAaTEMaTHK! U HHPOPMATUKU

Ymern HNIIK-1.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOAHbBIE JaHHbIE NPU PELICHUU
3a1a4 B 00JIaCTH MPHUKJIAJTHON MaTeMaTHKU U MHYOPMATHKU

Baagers UIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBeaenue HaOMIOACHUM U U3MEpEHHIA,
COCTaBIICHUE WX ONMHUCAHWA U (POPMYIHPOBKA BHIBOJOB IMPHU aHAIHM3E PEIICHUN
3aj1a4 MPUKJIATHOW MAaTeMaTHKU U UHPOPMATUKA
WIIK-1.8 (40.001 A/02.5 [Ip.2) JlesTenbHOCTD, HAIIPaBJICHHAS HAa PELICHHUE 3a71a4
aKTyaJbHbBIC ¥ 3HAYMMBIC 3a-7a4d MPUKIIAJHON MaTEMAaTUKH U HH)OPMATHKH aHa-
JUTHYECKOTO XapaKTepa, MPeaIoiararoifx BEIOOp U MHOTOOOpa3ue aKTyalbHBIX
CHOCOOOB pelICHHS 33124

nK-2 Cnoco0eH aKTMBHO Y4acTBOBATb B HMCCJIEIOBAHHNHM HOBBIX MATeMAaTH4YeCKHUX
Mojieieii B eCTeCTBEHHBIX HAYKAaX
3Hatp NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061aCTh U METObI MATEMATHUYECKOTO

MOJICIIMPOBAHMSI B €CTECTBEHHBIX HAyKax

UIIK-2.4 (40.001 A/02.5 3un.4) Meronbl NpOBEACHHUS OSKCIEPUMEHTOB H
HaOmronenuii, 0000mennss u 00paboTku MH(OPMAIMK B HCCICIOBAHUN HOBBIX
MaTeMaTHYECKUX MOJIEJIeH B €CTECTBCHHBIX HayKax

Ymersn UITK-2.6 (06.016 A/30.6 V.1) AHanu3upoBath BXOJHbIE IaHHbIE PU IPOBEACHUU
MCCJICIOBAHUI MaTeMaTHYECKUX MOJIeNIeH B €CTECTBEHHBIX HayKax

Baagerr UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenmeHue HaOMIOJCHUH H W3MEPCHHIA,
COCTaBI€HHE WX OMUCAaHWM U (OPMYIUPOBKA BBHIBOJOB TMPHU MPOBEACHUU
WCCJICIOBAaHUI MaTeMaTHIECKIX MOJICIICH B €CTECTBEHHBIX HAYKax

Pe3ynbrarel 00y4yeHHs] TO AMCLUMIUIMHE JOCTHTAIOTCA B paMKax OCYIIECTBIEHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATENbHOM paboThl O0OydyaromMxXcsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

KOH 1 HAaUMCHOBAHUE UHJUKATOpA Pe3yHLTaTBI O6y‘IEHI/I$[ 0o AUCLUIIIMHC

ITIK-1 CniocoGeH pemath akTyaibHbIE U 3HAUUMBbIE 33J]auil PUKIaJHON MaTeMaTUKH U
MH(OPMATUKH

MIIK-1.2 (06.016 A/30.6 3n.3) Ilpeamernas | 3gaer: CHOCOOBI HCIOJB30BAHUS COBPEMEHHBIX

obnactb  NPMKNAHOH — MATEMATHKM M | neronoB JUIsl PEICHHS HAYYHBIX M MPAKTHYECKIX
HHPOPMATHKA

UIIK-1.3 (40.001 A/02.5 3u.1) Uemn u sagaun | o0, TPUHIHIIBI B”I6°pﬁ‘ METOZOB M CpeICTB
MPOBOJAMMBIX  HCCIEIOBaHHA 1  paspaGorok, | U3YYECHHA MaTEMAaTUYECKOM MOJIEIH; TOAXOMBI K
3HAUYMMBIE 3aJa4u anKﬂa)lHoiv'I MaTeMaTUKUu " BepI/I(bI/IKaLII/II/I MOﬂeHeﬁ U OOCHKC 3aTpaT Ha HUX
MH(OPMATHKH peamm3anyilo;, MNaKCeThl MNPHUKIAOHBIX IIPOrpamm,
HIIK-1.6 (06.016 A/30.6 Y.1) Anamu3upoBarb FICTIOJIB3YEMBIC TIPH TTOCTPOCHHH MOZIETICH

BXOJIHBIC JaHHBIE MPU PEIICHUH 3a7a4d B 00JIacTH % .
npmcna)moﬁ MATEMATHKHA U I/IH(l)OpMaTI/IKI/I MeeT. CTpOI/ITB MaTeMaTHU4YCCKUEC MOACIN U

HIK-1.7 (40.001 A/02.5 Tn.2) IIposemeHue OLICHUBATL HUX AJACKBATHOCTb, COACPIKATCIILHO
HaOJIIOJIEHUH W UW3MEpPEHUH, COCTaBJICHHE WX HHTCPIPECTUPOBATHL PE3YJILTAThI

omucaHui W (OpMyNTMpPOBKAa BBIBOZOB TpPH | ByrageeT: HaBbIKAMM aHAIN3a, CONOCTABICHHUS U
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KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA

P€3yJ'II>TaTI)I 06yquI/I${ o AUCHUILINHC

aHanuse peleHui 3a1a4
MaTeMaTHKH 1 HHPOPMATHKA
HIIK-1.8 (40.001 A/02.5 [p.2) JleATenbHOCTD,
HalpaBJICHHAsl Ha PCIICHHUE 3a/1a4 aKTyallbHBIC U
3HAYMMBIC 3a-7aud TMPUKIATHON MATeMaTHKH H
WHPOPMATUKK  AHAIWTUYCCKOTO  XapakTepa,
MPEJNOaraloMx BBIOOp M MHOroodpasme
aKTyaJIbHBIX CIIOCOOOB PEIICHHS 3a/1a4

MIPUKIaIHON

0000IIeHNsT  pPe3ylIbTaTOB  TEOPETUYECKUX U
NPAaKTUYECKUX MCCIEJOBAHUN B IPEIMETHOM
00J1aCTH; OCHOBHBIMHM METOJIaMHU HUCCJIE0BAHUS U
MaTeMaTHYECKUX Mo/IelIeH; HaBBbIKAMHU
COJIepKaTeIbHON MHTEPIIPETALUN PE3YIbTATOB;
HaBBIKAMU MCII0JIb30BAaHMs MAKETOB MPUKIIAJAHBIX
porpaMM Jiisi 0OecrieyeHus IMpouecca MOJAEIH-
pOBaHUs

IMK-2 Crioco0eH aKTUBHO y4acTBOBATh B UCCIEAOBAHUN HOBBIX MATEMAaTHICCKUX MOJIETICH B
€CTECTBEHHBIX HAYKAX

HIK-2.1 (06.016 A/30.6 3u.3) IIpenmerHas
obnacTb 7 METOMBI MaTeMaTHIeCKOro
MOJCIIMPOBAHUS B €CTECTBEHHBIX HAyKaX
HUIIK-2.4 (40.001 A/02.5 3un4) Metoas
NPOBENCHUST IKCMEPH—MEHTOB ¥  HAOIIOICHUIA,
0000—1eHnss u 00paboTku uH(DOpMAaLUHK B
UCCIIeJIOBaHUH HOBBIX Mare—MaTHIeCKUX
MOJEJIEH B €CTECT—BEHHBIX HayKax

HIIK-2.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBathb
BXOJHBIC JaHHbIE npH NPOBe-JCHUH

3HaeT: TeMaTHYECKHE CETeBbIE MHPOPMALIMOHHBIC
pECYPCBI; COBPEMECHHBIE TEHICHIIMM DPA3BUTHSA
HAYYHBIX U MPUKJIAIHBIX JTOCTHKECHUN B 00JIACTH
MaTEMaTHYECKOr0 MOJIEITMPOBAHUSL.

Ymeer: opranu3oBatb 3(PQPEKTUBHBIN MOUCK
uHpopMalMu 1O  OpeIMeTHOW  00JjacTy;
UCIIONIb30BAaTh DJIEKTPOHHbIE OMOMUOTEKH IS
yrayOIeHHs 3HAHHM 110 PEJAMETHOM 00J1acTH;

UCCIEN0BAaHUM  MAaTeMAaTHYECKUX MOJEIEd B IUIAHUPOBATb OJOTallbl CO3AAHHUA H BepI/I(bI/IKaI_II/II/I

€CTECTBEHHBIX HayKax MOJIEIH
HIIK-2.10 (40.001 A/02.5 Tn.2) IIposenenue <

b y Buaajneer: HaBbIKaMu paboTHl ¢ MHGOpManUen u3
HAONIOMEHU W W3MEPeHWH, COCTaBICHHE WX
ormcanmii #  hopMyHpoBKa BBHIBOIOB Tpw | PA3IAYHBIX HCTOYHHUKOB (TevaTHpIX,
MPOBEJACHUU HCCIeAOBaHUN  maTemaTudeckux | JJICKTPOHHBIX, CeTeBbIX); HaBbIKaMH OIICHKH BBI-

MOJIEJICH B €CTCCTBCHHBIX HayKax YHUCIUTEIBHON CII0KHOCTH MOACIIH,

IIponiecc ocBoeHMsI TUCHMIUIMHBI «MaremaTHuyeckoe MOJEIMPOBAaHUE IMPUPOJIHBIX U
TEXHOI€HHbIX OOBEKTOB M IIPOLECCOB» HAIpPABJIEH Ha IOJIY4YEHHUS HEOO0XOAMMOro oObema
3HaHu#, orBedaroux TpebdoBanusiM PI'OC BO u obecrneynBaromuX YCHELUIHOE BeJICHHE
OakanaBpoM TPOM3BOJACTBEHHON M Hay4yHO-MCCIIEI0BAaTEIbCKOW JESATENIbHOCTH, BIIaJICHHUE
METOAMKON (OPMYIHPOBAHUS M PEIEHUs NMPHUKIAIHBIX 33]a4, a TaKKe Ha BIpaOOTKY yMEHUMH
IMPUMEHSTh Ha IPAKTUKE METO/IbI MPUKIIATHON MAaTEMATUKN U HH()OPMATUKH.

Pesynprarhl 00yueHHs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBIECHHUS BCeX

BHUJIOB KOHTAaKTHOW U CaMOCTOSATEIHHON paboThl OOYyYaromIMXCs B COOTBETCTBHH C
YTBEPKJACHHBIM Y4EOHBIM TJIAHOM.

NHnukaTopsl  JOCTMXKEHUS  KOMIIETEHIIMH  CUMUTAIOTCS  C(HOPMUPOBAHHBIMH  TIPH
JTOCTHKEHUH COOTBETCTBYIOIIMX UM PE3yIbTaTOB O0yUEHHUSI.

2. CTpyKTYypa M cojiepKaHue TUCIHUTIHHBI.

2.1 Pacnpenenenue TPyI0EMKOCTH AUCHHUILIMHBI IO BUIaM padoT

OO6mast TPyAOEMKOCTh AUCIUIUIMHBI COCTaBIseT 3  3a4eTHBIX eAuHUIL], 108

akajgeMudecknx 4acoB. Kypc «Maremarndeckoe MOJEITUPOBAHUE MPUPOIHBIX W TEXHOTEHHBIX
00BEKTOB U TPOIECCOBY» COCTOUT M3 JTAaOOPATOPHBIX 3aHATHH, COMPOBOXKIAEMBIX DPETYISIpPHON
WHAUBUAYaAIbHON paboToil mpemogaBaTeNss cO CTYACHTaMH B TIPOIECCE CaMOCTOSTEIbHOMN
paboTsl. [IporpaMmMoii TUCITUTUIMHEI PEAYCMOTPEHBI 34 Yaca 1ab0paTopHBIX padoT.



Bcero

Cemectp

Bun yue6Hoit paboThI 4ACOB (gacer)
KonrakTHas padota (Bcero) 40,2 40,2
B ToMm uncie:
3aHATHUS JTCKIIMOHHOTO TUIIA —
3aHATHS CEMUHAPCKOTO THITA (CEMHUHAPHI, TPAKTHICCKUE
3aHSTHSA) B
JlabopatopHble 3aHATHUS 34 34
HNnasi koHTaKTHAs padoTa:
Kontpoins camocTositensHOoi pabotsl (KCP) 6
ITpomexyrounas arrectanus (VMIKP) 0,2 0,2
CamocrosiTeibHasi padoTa (BCero) 67,8 67,8
B ToM uncne:
KypcoBas pabora —
ITpopaboTtka yaeOHOT0 (TEOPETUIECKOTr0) MaTepHaia 41 41
[ToaroTroBka K TEKyIEeMy KOHTPOIIO 26,8 26,8
KonTpoas: 3auer
O0wuas Tpy10eMKOCTh yac. 108 108
B TOM 4YHcJe KOHTAKTHAS 56.2 56,2
padora
3a4. eI 3

2.2 CopepxxaHue TUCHMILINHBI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " X TpYAOCMKOCTH I10 pa3jciiaM AUCHUILIAHBI.

Paznensl quctuninHel, n3ydaemseie B 4 cemectpe.

[Tpumeuanue: JIP — naboparopusie 3ansatus, CPC — camoctosarensHas pabota crynenta, KCP —

KOHTPOJIMPYEMasi CAMOCTOSITENbHAs padoTa.

2.3 Coaep:xkaHue pa3ieioB JMCHUILIAHBI:

KonnuecTBo yacos
Ne HaumenoBanune pasnenos AymuropHas | Bueaymuropias
Bcero pabota pabota
JIP CPC
1 | O6mue BOpoCckl MOAETHPOBAHHUS 4 2 2
2 | MoaenupoBaHHe YKOJIOTHYECKHUX MPOIIECCOB U CHCTEM 8 4 4
3 Moaenvn W METO/IbI OLIEHKH 3arpsi3HEeHHs aTMOC]ephl, 18 4 14
BOJTHOM CpeJibl M TOBEPXHOCTH 3EMJIIH
4 | MareMaTH4eCKre MOJEIN B CEHCMOJIOTHA 12 4 8
5 | Moaenu B3auMOIEHCTBYSI SIE€MEHTOB KOHCTPYKITUI 14 4 10
6 | Moaenu pa3pynieHus 12 4 8
7 MopzenupoBaHue SJKOHOMHIECKUX cHCTeM. Teopus 16 5 10
HOTOKOBBIX quarpamMMm Poppecrepa
8 | Craructuveckre METO bl MOJICITUPOBAHMUS 10 2 8
9 Oranbl cucTeMHOT0 MojienrpoBanus. [IpoBeneHue 8 2 2
HKCTIIEPUMEHTOB Ha MOJIEIH
10 | O630p M3yUeHHOr0 MaTepuala U NpPOBEeICHHUE 3aUeTa 3,8 2 1,8
KonTpouses camocrositensHol pabotsl (KCP) 6 — —
IIpomexyrounas arrectarms (MKP) 0,2 — —
Hmozo 108 34 67,8




2.3.1 JIabopaTopHbIe 3aHATHSA

HCCICI0OBAaHUU,

HaunmeHnoBaHue dopma TeKyLIero
Ne Copaepaxanne pa3gena
pasnesa KOHTPOJIsI
1 |OO6ume Bompock Omnpoc no
MOJICJINPOBAHNUS MopaenupoBaHye Kak METOJ, HAy4HOTO ITO3HAHUS. pe3ynbraTam
Kiraccuduxarums momeneit. nabopaTopHOI
paboTHI
2 |MonenupoBanue OO0wecucTeMHBIN TOAX0 K MOJEITUPOBAHUIO Mpencrapenme
9KOJIOTHYECKUX 9KOJIOTMUYECKUX CUCTEM. BBeneHue B Teopuio P
o WHIWBUAYaTBEHOTO
IIPOLIECCOB U CUCTEM pasmepHocTei. [IpuMeHeHne nHTerpaIbHbIX saaHs
npeoOpa3oBaHH.
3 |Mopnenu u MeTOABI OO0mast MoJIeNb paCIPOCTPAHEHUS 3arPSI3HSIIOIINX
OLIEHKH 3arps3HEHUs BemecTB. [locTaHOBKa OCHOBHBIX 3a7au.
aTMocdepsl, BOAHOM BapuanimoHHO-pa3HOCTHBIE METOBI pEIICHHS 3a1ay. Mpencrapenme
cpeabl 1 oBepxHOCTH  |KOppeKTHOCTh MOCTaHOBKH HayallbHO-KPaeBhIX 3a1a4 P
WHIUBUAYAIBLHOTO
3eMIIA JUTSL ypaBHEHUS niepeHoca u muddy3un. MeTosr -
pa3phIBHBIX pemiennid. Bepudukanms Mmomemnm.
OcaxneHue 3arps3HIIONUX BEIIECTB Ha
Pa3HOTHITHBIC TOACTUJIAIONINE TIOBEPXHOCTH.
4 |Maremarnuyeckue Ompoc mo
9 OCHOBBI MEXaHUKH JIe(hOpPMUPYEMOTO TBEPIOTO TeJa.
MOJIETH B CEH{CMOJIOTHH. pe3ysbTaTtam
Pacnpoctpanenue ynpyrux BosnH. OnpeneneHue N
. o naboparopHoi
HanpsDKEHUH B 3eMHOH Kope U IuTocdepe
paboTHI
5 |Mopgemu OCHOBBI TEOPHUH IIACTUYHOCTHU. J[MHAMHYECKUE U Omnpoc no
B3aHMOI[eI>iCTBHﬂ CTallMOHAPHBIC KOHTAKTHBIC 3a1a4H. MCTOIH)I pe3yibTaTaM
3JIEMCHTOB peUICHUA CTAHMOHAPHBIX U HECTALITMOHAPHBIX WHIOWNBUAYAJIBHOI'O
KOHCTPYKIHUH KOHTAKTHBIX 33724 3aJaHus;

6 |Mogemu paspymeHuss  |3ajadu O TPEMIMHE U )KECTKOM BKIFOUCHUH B Omnpoc no
yHOpyToii nosyorpanudenHoi cpene. Kpurepun pesyibraTtaM
paspyLeHns. DJIeMEeHThI TEOPUU BUPYCOB WHIUBUAYAIBEHOTO
"BHOPOIIPOYHOCTH 3aJTaHus

7 |MopaenupoBanue IToToxu u pesepByapsl. MoaenupoBaHue Omnpoc no

SKOHOMHUYECKUX CUCTEM. [9IKOHOMUYECKHX B3auMOJieicTBUi. Moielnb pe3yapTatam
Teopust HIOTOKOBBIX MIPOU3BOJCTBEHHO-COBITOBOTO KOMILIEKCA. nabopaTopHoi
nuarpamm Poppecrepa  |MonennpoBaHie IMHAMUKY Pa3BUTHsI rOpoja paboThI

8 |Crarncrmieckue Monenuposanue cirydaiiHbIX coObITHH. IToTOKK Ormpoc 1o

MCTO/Ibl MOJIE- CITy4aiiHbIX COOBITHIA. [10TOKM CiTydaiiHBIX COOBITHH C|  pe3ynbTaTram
JIUpOBAHUA. nocneneiictsrueM. IMUTaMOHHBIE MOJIENN CIIOKHBIX | JTAOOpaTOpHOH

CUCTEM. paboThI

9 |Drarmbl CUCTEMHOTO
N Omnpoc no
MOJICJINPOBAHHS. AJropuTMu3anys MaTeMaTHYECKUX MOJAEIeH 3V TATAM
[IpoBenenue [TnannpoBaHue MAIMHHBIX SKCIIEPUMEHTOB. lel 6(3] ATODHOI
JKCIIEPUMEHTOB Ha O0paboTKa 1 aHaIU3 Pe3yJIbTaTOB MOCIUPOBAHUS £6OTEI
MOJISJIH. P
IIpumepHbIe 3a1aHus 1JIs1 JIA0OOPATOPHBIX padoT
Paznen 1

MO,Z[CJII/IpOBaHI/IC Kak MCTOA HAYYHOI'O IIO3HAHUA. Hcnons3oBanue MOZACIIMPOBAHUA TIPU
MNPOCKTUPOBAHUU U OKCIUTyaTallkuHu Pa3JIMYHBIC CHCTCM. HapaMeTpLI n
XapaKTCPHUCTUKU. HccnegoBaHne CBOMCTB CHUCTEMBI B nmponecce CUCTECMHOI'0 aHalin3a, CUHTEC3
OINTHUMAJbHONM CHCTEMBI. KJ'IaCCI/I(pI/II(aL[I/IH mopene. Moaenu HCTIPCPBIBHBIX W IOUCKPCTHBIX
CHUCTECM. I[CTepMI/IHI/IpOBaHHLIC N CTOXAaCTHYCCKHUE MOACIIH. O6IJ_II/IC NPpUHOUIIBI TTOCTPOCHUA




MOJIeNIel CIIOKHBIX cUCTeM. Bo3aMoxHOCTH (hopMan3aiiuy OOJIBIIUX CUCTEM. AJIGKBATHOCTh U
3¢(EeKTUBHOCT,  MOJENU.  AHATUTHYECKHE,  YWCJICHHBIE,  CTATUCTHYECKHE  METOJIBI.
CpaBHUTENBHBINA aHATN3 METO/I0B MOJICITUPOBAHUS.

1) Peanusamus B cpene Matlab mogeneit ¢usudeckux mporieccoB (KojeOaHUs CTPYHBI,
OJTHOMEPHBIH TEIIONEPEHOC);
2) Peanuzanus B cpene Matlab npocTeiiiiieit MOIeIH MOMYJISIHH.

Pa3zgen 2

OO01ecucTeMHbI OAXOJ K MOJEIMPOBAHUIO 3KOJOTMYECKUX CUCTEM. Mojaenu NomyJssuui.
Monenu macconepeHoca. Beenenue B Teoputo pazmepHocteid. [IpencraBienre MareMaTH4eCcKom
mojenu B Oe3pazmepHoM BHze. [IpuMeHeHne MHTETpanbHBIX MpeoOpa3oBaHuii. MHTErpambHbIe
npeoOpazoBanust Oypre u Jlamnaca u X cBOMCTBa.

3) UccrnenoBanue B cpeae Matlab wmogenu nuddy3uu (1B MPOCTPAaHCTBEHHBIC
MIEPEMEHHBIC) C a3 IMYHBIMU TPAHUYHBIMH YCIOBUSIMHU;

4) Hccnenosanue B cpeae Matlab moaenu auddy3uu ¢ yuetom aerpagaiiui NpruMecH;

5) Hccnenosanne B cpeme Matlab momenu muddy3ur ¢ yd4eToM IpaBUTAIMOHHOTO
OCEIaHUs;

Pa3zgen 3

OO0mass Mozenb paclpoCTpaHEHUs 3arps3HAIOIIMX BEIIECTB. YpPaBHEHUsS IepeHoca U
TypOynentHor nud¢ysuu. YpaBuenus HaBbe — Crokca. HecTanuronapHbie ¥ yCTaHOBHUBIIHECS
nporecchl. [locTaHoBKa OCHOBHBIX 3amad mnepeHoca u au¢p¢y3un. TUIbI TPaHUYHBIX YCIOBHIA.
BapuannonHo-pa3HOCTHbIE METOABI pelieHus 3anad rnepeHoca-auddys3uu. KoHncepBatuBHbIC
MOHOTOHHBIE Pa3HOCTHbIE cXeMbl. .KOpPpPEKTHOCTh MOCTAHOBKM HAyaJbHO-KPAEeBBIX 3a1ad AJis
ypaBHEeHUs TmepeHoca U Audy3uu (sl pazTUUHBIX 00JAcTel M TPaHUYHBIX YCJIOBHIA).
CaoiictBa u mpencraBieHus O-pynkuuu Jlupaka. MeTonbl pa3pbIBHBIX DPELIECHUI pelieHus
CTallMOHAPHBIX 3a/a4 IS CIy4as COCPEAOTOYCHHBIX MCTOYHHKOB. Bepudukanus moaenu
nepeHoca U auddysun npumecu. OcaxkaeHue 3arps3H;IOIMX BEIIECTB HAa Ppa3HOTUIHBIE
NOJICTUIAIOIINE TMMOBepXHOCTU. CBeleHHWE CMENIaHHBIX KpaeBbIX 3a7ad K cHUCTeMaM
UHTETpalbHbIX YypaBHeHHH. I[locTpoeHue NpPUOMMKEHHBIX pPELUIEHUH CHUCTEM HHTErpaJIbHbIX
ypaBHEHUH (BHYTPEHHSISI U TIOTPAHCIIONHAS COCTABIISIIOIIUE pemieHus ). DakTopuzanus (yHKIIHA.
Teopembl 0 QakTopuzanuu ¢(yHKIMH B BUAE CYMMBI W Tpou3BeaeHus. Hopmamuzarms.
[TpubnmmkenHas ¢akropuszauus GyHKOUHA U Marpul-QyHKIui. HWHTerpaibHOe ypaBHEHHE
cBepTku. Meton Bunepa — Xomnda penienus HHTErpalbHbIX YpaBHEHUH HA TOIYIPSIMOA.

1) UccnenoBanue B cpene Matlab mogenu nuddys3uu ¢ yuerom KOHBEKITUH;

2) Ucnonb3oBanus MHCTpyMeHTOB Matlab ais aHanuTHyeckux npeodpazoBaHUM.

3) Pemenue 3anau ansa ypaBHeHus Auddy3un ¢ UCTIOIb30BaHUEM BapUaIIMOHHO-Pa3HOCTHBIX
METO/I0B;

4) Pemenue 3a7a4 MaccorepeHoca YucIeHHO-aHATUTHIECKUMU METOIaMHU;

5) Peanuzanms aBymMepHoil Mozaenu IU(GQY3MH C y4eTOM KOHBEKLHUH, OCAXKACHUS MU
Jerpajialiiy MpUMECH;

6) UncneHHO-aHATUTHYECKOE PELICHHE 3a1a49M ISl TOBEPXHOCTHOI'O UCTOYHHKA;

7) Bepudukanus Moeny MUTPpalluy MPUMECH YHCIEHHO-aHATUTUYECKUMHU METOJaMHU;

8) MHcnonb3oBaHuWE WHCTPYMEHTApHUsl aHAIUTHUECKUX TNpeoOpasoBanuii Matlab s
¢dakropuzanuu GyHKIUN 1 MAaTPUL-PYHKIMI BTOPOTrO NOPSIKA;

9) Pemienne nHTErpajIbHBIX ypaBHEHUH.

Pa3znen 4

OCHOBBI MEXaHUKU ,[Ie(bOpMI/IpyCMOTO TBCPAOro TEjia (CHJ’IOH.IH&H cpeaa. Buapl BHENIHHX CHIJI,
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TEH30pD HANpsDKCHWW. YPaBHEHMsS JBIJKCHUS W PaBHOBECHS B KOMIIOHEHTax TEH30pa
Hanpsokenudt. Tenzop nedopmarnmu. OOoOmeHHBI 3akoH ['yka. YpaBHEHHsS yIpyroro
paBHOBECHsI U JIBU)KECHUS B IepeMelleHusx). Pacnpocrpanenue ynpyrux BoiH (/{Ba Tumna BOJH.
IToBepxHocTHBIE BoJIHBI Penes. BonHbl JIgBa). OnpeneneHue HanmpspDKEHUH B 36MHOM KOpe U
auTtocdepe.

1) OmnpeneneHue BEKTOpa IOJHOTO HAIpPsDKEHHWS B 3aJaHHOW TOYKE Ha IJIOLIAJKE,

o o 2 2
KacaTCjIbHON K HUJIMHAPHUYCCKOU IMOBEPXHOCTHU y +Z7 = 4 IIpU 3aJaHHBIX KOMIIOHCHTax

TEH30pa HANPSKEHUS;
2) Haiitu Harpy3ky, KOTOpOH COOTBETCTBYET 3ajaHHas (YHKIIMS HaAIPSOKESHUW, HAIPUMED,

S

3) UccnenoBate 3agauy KpydeHuUs A1l MPU3MATHUECKOTO Opyca, SJUTUITHYECKOTO CEUSHHS.

Pa3zpen 5

VYcnoBuss Tekydecth W ynpouHeHHs. (OCHOBHBIE COOTHOIICHHMS TEOPHM ILIACTUYECKUX
nedopmaruii. OCHOBHBIC COOTHOIICHUS TCOPHM IUIACTHYSCKHUX TeueHWH. J[nHamudeckwe u
CTallIOHApHBIE KOHTAKTHbIE 3a7aud. Mojaenu KOHTaKTHOTO B3auMMOAEHUCTBUS (YCIOBUS B
obyacTh KOHTaKTa). MeToabl pelieHus CTallMOHAPHBIX KOHTAKTHBIX 3anad. [lpumenenue
MHTETPABHBIX MPeo0pa30BaHUN B HEOTPAHUUEHHBIX U MOJTYOTrPaHMYEHHBIX 00nacTax. MeToasl
pEelLICHUsT HECTAllMOHAPHBIX KOHTAKTHBIX 3a/ad. [lepexon OoT AMHAMHYECKHX K CTAlMOHAPHBIM
3aJja4aM ¢ TOMOIIbIO IPUMEHEeHus IpeodpazoBanus Jlamnaca.
1) TlpuMeHeHME HHTETPATBHBIX IPEOOPA30OBAHMIA;
2) YwucneHHoe oOpaleHue HHTErPAIbHBIX TPe0Opa30BaHUiA;
3) HaxoxmeHue peieHHe OIHOPOAHBIX YPAaBHEHHUH CTATHUYECKOW TEOPUH YIPYroCTH B
ClIy4ae IIOCKOTO HAMPS)KEHHOTO COCTOSIHUS;
4) Pacyer HaNpsDKEHUI B 3aJIaHHON TOYKE MOJYIUIOCKOCTH B Cllydac 3aJJaHHON Ha rpaHUIle
JIOKaJIbHOM HAarpy3ka, JeHCTBYIOLIEH MO YIJIOM.

Pasznea 6

3amayn O TPEIIMHE U JKECTKOM BKJIIOUEHMM B YIPYIOM IOJyorpaHW4eHHOM cpezne. Kpurepun
paspyieHus (3Heprernyeckuil kputepuid I'puddurca, cunosoit kputepuil MpBrunHa. DneMeHTHI
TEOPUH «BHPYcOBY» BuOponpouyHocTH (Popmyna bertn. OCHOBHBIE COOTHOLIEHHUS MEXITY
HaANpsDKEHUSMU U iepeMelieHusaMu. Knaccudukanus «BUpycoB» BUOPOIIPOUHOCTH).
1) Monenr OecKOHEYHOW TMJIACTUHBI €AMHUYHOW TOJNIIMHBI C IEHTPaIbHOW MOMEepeyHON
TPELINHOW;
2) Ormpenenenue KpPUTHUECKOW CKHUMAlOIMIEH CHUJIBI  JUISL  CTEpXKHS C  LIAPHUPHO
3aKperyIeHHbIMUA KOHI[aMU;
3) OmpeneneHne MaKCUMaJbHOIO TMporuda B CeperHE paBHOMEPHO HarpyXeHHOM
KBaJIpaTHOM IJIACTHHBI, IBE€ CTOPOHBI KOTOPOW CBOOOIHO OIEPTHI, a BE APYTUE 3alleMIICHbI
metonoM byoHoBa-I"anepkuna;
4) MonenupoBaHue NPOCTEUIINX «BUPYCOB» BUOPOIPOYHOCTH.

Pasznen 7

MeTton MareMaTH4ecKoro MoOJETUPOBaHUS B dKOHOMHUKE. HekoTtopwsie Moaenn (pUHAHCOBBIX U
SKOHOMHUYECKUX MPOLECCOB (MOJEIb pPABHOBECUS PHIHOYHOW HKOHOMHUKH, MAaKpOMOJEIb
PKOHOMHUYECKOTO POCTa, MOJIeNb pekiaMbl). Monens rinobansHoro passutus k. doppecrepa.
IToroku wu pesepByapbl. MoaenupoBaHue 3IKOHOMHMYECKHX B3auMoJAeUCcTBU. Moxaenu
3ama3apiBaHus. MoJieab TPOM3BOJACTBEHHO-COBITOBOTO KOMILUIEKCa (MPOM3BOJICTBO, CKIIaj
ONTOBOI TOPrOBIIM, CKJIAJ PO3HUYHOW peanmuzanuu). MoJaeaupoBaHUE TUHAMUKUA pPa3BUTHS
ropoga. OmnucaHWe W aHAIW3 OCHOBHBIX XapaKTePUCTUK (MPEANpPUSTHS, KUJIOU (OHT,



HaceJICHHE).
1) Peanu3aius npocTeiieii MoIeI PeKJIaMbl;
2) Peanuzanus MOJEIH TOHKH BOOPY/KEHUI;
3) Peanuzanus Mojeiau 3ama3jblBaHHUsS IEPBOIO MOPAAKA JJIS MOCTOSIHHOTO BXOIHOTO

CUTHAJIA;

4) Peanu3zanuss MOJENM 3ala3lbIBaHHs MEPBOTO TOPSIKA Ui UMITYJIbCHOTO BXOIHOTO
CUTHAJIA;

5) Peanuzauust mMozesnell 3ama3ibIBaHUs CTAPIIMX MOPSIKOB JUIS MOCTOSHHOTO BXOJIHOTO
CUTHAJIA;

6) Peanuzanus Mojeneit 3ama3pIBaHUs CTAPIIUX MOPSAKOB ISl KMITYJILCHOT'O CHTHAJIA.

Pa3zgen 8

MopenupoBanue ciydailHbIX coObITHH. [loTOoKM ciyyaitHbIX coObITHHA. [loTOKM CiyyailHBIX
coObITHIl ¢ mnocneneiictBueM. MMUTallMOHHBIE MOJENM CIOXHBIX JAMHAMHYECKUX CHCTEM.
OcuoBHbIe TOHATHS. [IpUHIIUTIBI B METOIBI TOCTPOCHUSI IMUTAIIIOHHBIX MOJICIICH.

1) OreHka mapamMeTpoB CIIyYaifHOTO Mpolecca;

2) OrueHnBaHUE MAPAMETPOB MPH HATUYUH OIIHMOOK U3MEPEHHUS;

3) O06paboTka 1 aHaIKM3 PE3yJbTATOB CpeAcTBaMHU Makera Statistica.

Pasznea 9

ANropuT™MH3anus MaTeMaTHYecKuX Mmozeliedl [lmaHupoBaHHE MAIIUHHBIX HKCICPUMEHTOB.
OO0paboTka 1 aHAIHU3 PE3yJIbTATOB MOJICITHPOBAHMUSL.

1) O6paboTka 1 aHATK3 pe3yIbTaTOB cpeacTBamu Excel;

2) O6paboTka 1 aHaIM3 Pe3yabTaToOB cpeacTBamu makera Matlab.

2.3.2 IIpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
VY4eOHbIii 171aH HE IPelyCMaTPUBAET KypCOBBIX padOT MO JaHHOW JUCLMILIUHE.

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeJIbHOI PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

IlepeueHb yueOHO-METOMUECKOT0 00eCTIeueH s JUCIIUILIMHEI
Ne Bun CPC T10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

1 |TloaroroBka k Texymemy| l.babemxo B.A., IlaBnosa A.B., babemko O.M., Esnoxumosa O.B.
KOHTPOIIO, MHOArOTOBKa|MAaTeMaTHYeCKoe — MOJCIHUPOBAHHE — HKOJIOTMYCCKUX  MPOLECCOB
MHIMBHIYAIbHbIX 3aja—|PACTPOCTPAHEHUS  3aTPA3HSIONMX  BEIIECTB. Kpacnomap: Ws3g-Bo
KyorI'y, 2009.

2.ManukoB P.®. OcHOBBI MaTeMaTH4YECKOIO MOJCIHUPOBaHUs. M.:
I'opsiuas nuams-Tenekom, 2010. 368 c¢. [OnekTpoHHBIM pecypc]. -
Pexxum nocryna: https://e.lanbook.com/book/5169.

3. IOgoBuu B.M. Marematuyeckue MOJENU ECTECTBEHHBIX HayK.
CII6.: Jlans, 2011. 336 c. + [DnekTpoHHBIN pecypc]. - Pexum gocryna:
https://e.lanbook.com/book/689.

HUN

Y4eOHO-MeToIMYeCcKHe MaTepualibl JUIs CaMOCTOSTEIbHONM pPabOThl OOyYarommxcs U3
YKClia MHBAJIKU/IOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnstorcs
B hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyIIEHUAMH CiIyXa:
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— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

J1J1st JIT ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TEpPeYCHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

2.5 CamocTosiTeILHOE HU3YyYCHUE Pa3aejoB JUCHUITIJIUHBI

Ilenpto caMocTOsTENbHONM pabOThl SABISETCA YIiayOJIeHMEe 3HAHUM, IOJIy4EeHHBIX B
pe3yJbTare ayJUTOPHBIX 3aHATHH, BHIPA0OTKA HAaBBIKOB MHIAMBHIyaIbHON pabOTHI, 3aKpeIICHHE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpeMsl TaOOPAaTOPHBIX 3aHATHM.

IIpumepHbIe 3aJaHUA UISI CAMOCTOSITEIbHOM PadoThI
1. Pewumow 3a0auy ¢ ucnonvzosanuem cpedcms Matlab

@, (X4, %5, %5),1=1,2,3 " W (X, Xg X

HYCTB (1)YHKI_[I/II/I 3) ABJAOTCA TapMOHUYCCKHUMMU.

[Tpu xakom ycioBuu HOpMYJIbI
2 2\ 0W 2 2, 2 | 2
U =@ +(r’'-a’)——, r=x+x+Xx,, a=const
OX;
OTIPENENISIOT PEIICHUE OTHOPOIHBIX ypaBHeHUM JIsime?
2. Pewuums 3a0auy ¢ ucnonvzosanuem cpeocms Matlab.

Ilycte U, V, W — KOMIIOHEHTBl BEKTOpa IEPEMEIICHUS, YIOBIETBOPSIOIIME OJHOPOIHBIM
ypaBHeHusM JIsime. [lokasate, uTo GyHKIMU

“20-v)| Y\ oy o

o - L Z(@_a_vv}_x(@_@j'
20-v)| \oz oy oy ox)]

1 ou ov ow
— 7| —+—+—
2(1-v) (ax oy azj

®, =20 1 ou  ov +Z(6u awj

D, =2w+

SBJISTIOTCS] TApPMOHUYECKUMU.
3. Pewums 3a0auy c ucnonvzosanuem cpedcme Matlab

Haiitu olmiee perieHne OAHOPOAHBIX YPaBHEHUH CTaTUUECKON TEOPUU YIIPYTOCTH, CUUTAS
HAIPSKEHHOE COCTOSIHUE MIIOCKUM, T. €. O3 = Oy = 05, =0

4. Pewums 3a0auy ¢ ucnonvsosanuem cpeocms Matlab
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HaiiT oO11ii BUJ| INIOCKOTO HAIPSKEHHOTO COCTOSIHUSA (O3 = O, = 05, =0 ) B
MUJTUHAPUYECKON cucteMe koopauHat (I,¢,Z ), Ipu yCIOBUH, YTO
u =u,(r,z), u,=u,(rz), u,=0.

5. Pewuums 3a0auy ¢ ucnonvzosanuem cpeocms Matlab

HccnenoBaTh HOpMalbHbIE MOJBI KPYIJIOH MeMOpaHbl C 3aKperyieHHbIM Kpaem. [loctpouTh
n300pakeHHsI MeMOpaHbI IPH Pa3IMYHBIX HOPMATBHBIX KOJIEOaHHSIX.

Hepeqeﬂb BOIIPOCOB AJIdd CaMOIIOATOTOBKH

Pa3zpea 1.
Yto MOHUMAETCS MO MAaTEMAaTHYCCKON MOJICIIBIO?
Kakue Monenu Ha3bIBarOTCS TUHAMUYECKUMH (CTaTHUYECKUMU)?
Kakue Moznenu Ha3pIBatOTCS 1€TEPMUHUPOBAHHBIMU (CTOXACTUYECKUMU)?
Yrto moHuMaeTcs 1Mo TepMUHOM "Bepudukamus moaenu'?
[IpuBenuTe mpuMepsl, TEMOHCTPUPYIOIINE YHUBEPCATBHOCTh MaTEMAaTUUECKUX MOJEIIen
Y TIPUHITUI aHAJIOTHH.

N E

Pazpmea 2.
[lepeuncnure OCHOBHBIE JTalbl MAaTEMaTUYECKOTO MOJEIUPOBAHUS (U3HUECKOTO
poruecca.
IIpuBenuTe npumep NPOCTEMIIEN MOAEIN OJHOPOAHBIX OIYJIALIAN.
3anuuuTe ypaBHeHHe BonbTeppa Moaenn XUIHUK-KEPTBA.
Cdhopmynupyiite nuddepeHnnanbHblil 3aKOH COXpaHEHUS BEIECTBA.
[TpuBeaute hopmysbl mpsMOro U oOpaTHOro npeodpazoBanust Pypbe.
[Tepeuncnure ocHOBHBIE CBOMCTBA npeoOpa3zoBaHust Oypbe.
[TpuBeaure hopmysbl npsMOro U oopaTHoOro npeodpazosanust Jlamaca.
[lepeuncnrure OCHOBHBIE CBOMCTBA MpeoOpazoBanus Jlammaca.
C kakoil LeJbl0 MHTErpalbHble MPEoOpa30BaHUs MPUMEHSIOTCA K HayalbHO-KPAEBbIM
3aayam?
10. [Ins yero BBonATCS Oe3pa3MepHbIE TepeMeHHbIE?

=

CoNoORAWN

Pasznea 3.
3anummuTe ypaBHeHue 1udPy3un ¢ y4eToM JIerpaaiiy BEIecTna.
3anuIuuTe ypaBHEHHE NIEPEHOCA C YUETOM I'PaBUTALIMOHHOTO OCEAAHHUS.
[IpuBenuTe ypaBHEHME, OMHCHIBAIOIIEE HECTAIIMOHAPHBIN (YCTAHOBHUBIIUICS) MPOIECC
pacrpocTpaHeHHs IPUMECH € YUETOM IepeHoca u n1updy3um.
IIpuBeuTEe OCHOBHBIE THIIBI TPAHUYHBIX YCIOBUN HA MTOACTHIIAIOIIEH TOBEPXHOCTH.
B ueM 3axirouaeTcs uaes METo/1a pa3phIBHBIX pEIICHUN?
Cdopmynupyiite TeopeMy o ¢pakTopu3aiu pyHKINUN B BUJE CYMMBI (IPOU3BEICHNUS).
3anumute ypaBHenue Bunepa—Xonda.
[arite onpeAeseHue anmpoKCUMaLuK1 Pa3HOCTHOM 3agaveit HUCXOJTHON
muddepeHIaTbHOM 3a1a4H.
9. MaiiTe onpe/eneHne yCTOMIUBOCTH PA3HOCTHOM CXEMBI.
10. Yro Takoe KOHCEpBATUBHAS Pa3HOCTHAS cxema?

=

wn

N O A

Pazpea 4.

Urto Takoe crutoniHas cpena’?

Cdhopmynupyiite 3akoH ['yka.

3anuiuTe ypaBHEHUs! IBUKEHUSI M paBHOBECHUS B KOMIIOHEHTaX T€H30pa HaIpPsKEHUH.
3anuuuTe ypaBHEHMs YIPYTOro paBHOBECHS U ABM)KEHHUS B IEPEMEILICHUSAX.

el oA
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7.
8.

9.

[IpuBenuTe OCHOBHBIE TUIIBI TPAHUYHBIX YCIOBUH.

IIpuBenure npuMepsl ypaBHEHUH, ONUCBHIBAIOIIMX CTAllMOHAPHBIE U HECTAllMOHAPHbIE
npolecchl B Ae(opMrupyeMoM TBEPAOM TeJIe.

Jlj1 4ero craBsTCs yCIOBUS U3ITyYEHUS?

CdhopmynupyiiTe NPUHIMII IPEJEIBHOTO HOMIOMEHHS.

Hanummre ycnoBue u3inydeHus 3oMMepdensaa B TPEXMEPHOM Cllydae.

10. BonHbI KaKMX THIIOB PaclpOCTPaHSIOTCS B A€POPMUPYEMBIX TBEPBIX Telax?

BOoo~NOoR~WNE

arwnN

agrwbdE

bbb

Pa3pea 5.

Yro takoe ynpyras aedopmanus’?

Yro Takoe ruiactuyeckas aedopmanus?

Cdhopmynupyiite ycioBusi TEKy4eCTH.

UYro Takoe ynpouneHue? ChopMynmupyiTe ycaoBus yIpOUHEHUS.

Uro Ha3bIBaeTCs MJIACTUYECKUM Te€UEeHUEM?

YTo Takoe KOHTAKTHBIE 3a1a4n?

[TpuBenute npocTeiiine NpruMepsl CTALIMOHAPHBIX U HECTALIMOHAPHBIX 3a]1a4.
[TpuBenuTe mpuMepsl YCIOBUI B 00JIaCTH KOHTAKTA.

Kakum 00pa3oM MOKHO NepeiTH 0T HECTAlMOHAPHON K CTallMOHAPHOM 3a1a4e?

0. KakoBbl ~ ycnmoBHsi NpUMEHEHUSI UHTErpalibHOro  mpeobOpazoBanusi dDypbe B

HEOrpaHUYEHHBIX U M1OJIyOTPAHUYEHHBIX 00s1acTaX?

Pa3znea 6

[TocTaBpTe 3amauy 00 YCTAaHOBUBIIMXCS AHTUIUIOCKMX KOJIEOAHUSX  YIPYroro
MOJIyTIPOCTPAHCTBA, BbI3BAaHHBIX BUOpalleil BHYTpEHHEHN IUIOCKOM TPELUHBI.
Chopmynupyiite kpurepuii ['puddurca.

B uem cocrout kputepuii paspyuenus Upsuna?

Uto Ha3bIBAIOT BUPYCOM "BHOpOIpPOUHOCTH".

[TpuBenuTe npuMepsl BUPYCOB "BUOPOIIPOYHOCTH" IEPBOTO U BTOPOIO poja.

Pa3zpen 7.

B uem cocTout uzaest Meroaa MOTOKOBBIX JUarpamm?

3anuiuTe ypaBHEHHE YPOBHS.

3anuiuuTe ypaBHEHHE TEMIIA.

Kak MoznenupyroTcs 3anas3aplBaHusI.

PaccmoTpute mpumMep 3amas3ibIBaHUS BTOPOTO IOPsAKAa A HWMITYJBCHOTO BXOJHOTO
YCIIOBHS.

Pa3pea 8.

Yro Takoe ciydaiiHble BennuuHbl? [IpuBennTe npuMepsl 3aKOHOB UX paclpeaeIcHus.
Kak onpenenstorcs mapaMeTpbl SMIUPUYECKUX paclpeaeeHuil?

Yro Takoe cTaTUCTUYECKAs! IPOBEPKA CTATUCTUYECKUX TMUIOTE3?

HasoBuTe 0OCHOBHBIE TPUHIMUIIBI IOCTPOCHHUSI UMUTALMOHHBIX MOJIEIIEH.

IIpuBenure MeETOABI MATEMAaTUYECKOM CTATUCTUKHU, HCIOJIb3YEMBIE Ul aHAIM3a
PE3yNbTaTOB UMUTALMOHHOTO MOJIEIUPOBAHMS.

Pa3zpen 9.

Uto nmoHMMaeTcs noj allropuTMu3anuen Mmoaenu?

OnumuTe TEXHOJOTUYECKYIO IETIOYKY BBIYHCIUTEILHOTO AKCIIEPUMEHTa KaK CpeICTBa
pEeIIeHUs CIOXKHBIX MPUKIIAIHBIX 33/1a4.

KaxoBa poip MalmmHHOTO KCIIEPUMEHTA B MIPOIIECCEe BEPUPUKAIINHI MOJIEITH?
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[Tepeuncnure Bub! (HaKTOPOB B UMUTAIMOHHOM 3KCIIEPUMEHTE.
5. IlpuBeauTe mpumep peanu3aldd TEXHOJOTMH MaTEeMaTHYECKOTO MOJACIMPOBAHUS IS
pelleHus: IPOCTON 3a/Jaul MEXaHHUKH.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

B cootBercTBuu ¢ TpeboBanusmu OI'OC B mporpamma AUCIUIUIMHBI MPEAyCMAaTPUBACT
UCTIOJIb30BaHUE B Y4YeOHOM IIpoIlecce CIEAYIONMX 00pa30BaTelIbHbIE TEXHOJIOTHH: UYTCHHE
JEKIUHA C HCHOJB30BAaHUEM MYJIbTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
IIPAKTUYECKUX 3ajau.

[IporpaMmma mo AMCUMIUIMHE MPEAyCMATPUBAET HCIOJIb30BAaHUE B YUe€OHOM Ipoliecce
CIeAyIOmMX  00Opa3oBaTeNIbHBIE  TEXHOJIOTMM: YTEHHE JIEKIUH C  HCIOJIb30BaHHEM
MYyJbTUMEAUMHBIX TEXHOJIOTHI; paboTa HaJl UHIUBUIYaIbHBIMU 3aJJaHUSIMH C UCIIOJIb30BAaHUEM
MaKETOB MPUKJIAHBIX MPOrpaMM, pa300p KOHKPETHBIX CUTYaAINi Ha MPAKTHUYECKUX 3aHATHSIX.

KomnpioTepHble TEXHOJOTMH MPEAOCTaBISIOT CPEICTBA Pa3HOIIAHOBOTO OTOOpa)KEHUS
ITOPUTMOB U IEMOHCTPALIMOHHOTO MaTepHaia.

[Tonxon pa3dopa KOHKPETHBIX CUTYalMid IIMPOKO UCIONB3YETCs KaK MpernoiaBaTeieM, Tak
u OakanaBpaMu BO BpeMsl JIEKIMH M aHajau3a pe3yJbTaTOB CaMOCTOSATEIbHOW paboThl. ODTO
00yCIJIOBJIEHO TEM, YTO B IPOLIECCE MOJEIMPOBAHUS YaCTO BCTPEUAIOTCA 3a/a4H, JJIsi KOTOPBIX
€MHBIX MOJXO0/I0B He cymiecTByeT. [Ipu rccnenoBaHuy U pelieHnr KaKI0W KOHKPETHO! 3a/1auu
UMeeTcsl, KaK IpPaBHJIO, HECKOJBKO METOJIOB, a d3TO Tpebyer pa3bopa M OLEHKU IEJIoH
COBOKYITHOCTH KOHKPETHBIX CUTYalIHiA.

[Ipu 00y4yeHuH UCIIONB3YIOTCS CIEAYIOIIME 00pa30BaTENbHbIE TEXHOJIOTUH:

— TexHonorust KOMMYHHKaTHBHOTO OOydYeHHMsl — HampaBieHa Ha (OpMHpPOBAHHE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sIBJIsieTCsl 0a30BOM, HEOOXOAMMOM AJ1st
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— Texnonoruss pa3zHoypoBHEBOTrO (Au(GhEpPEHIUPOBAHHOIO) OOyUEHUS — MPEANOIaraeT
OCYIIIECTBJICHUE I103HABATEIbHON JEATENbHOCTU CTYJIEHTOB C YYETOM MX HHJIMBUIYaTbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEaTn30BbIBATH CBOM TBOPUYECKUM
noteHuuan. Co3JlaHue M HCIOJIb30BAHUE JAMATHOCTUYECKUX TECTOB SIBJIETCS HEOThEMIIEMOM
YacThIO JAHHON TEXHOJIOTUHU.

— TexHonoruss MOIYJIBHOrO OOy4eHUS — TMpelycMaTpuBaeT JeJeHHE COJep KaHus
JUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIE pa3fieiibl (MOAYJIM), UHTEIPUPOBAHHBIE B OOIIMI
KypcC.

— MHWudopmannonno-kommynukammonnsle TexHonorun (MKT) — pacmupsior pamku
00pa30BaTeNbHOTO MpoIiecca, MOBBINIAs €ro MPAaKTHYECKYI HalpaBlIE€HHOCTh, CIOCOOCTBYIOT
WHTECHCU(PHUKAIIUU CAMOCTOSITENILHOM pabOThl ydYalIUXCsl M TOBBIIMICHUIO TO3HABATEIHHOU
AKTUBHOCTH.

— UHTepHeT-TeXHONOTMM — TMPEAOCTABISIOT IIMPOKHME BO3MOXKHOCTH ISl  ITOMCKa
uH(pOopMaIH, pa3pab0TKU HAYYHBIX IPOEKTOB, BEICHUS HAYYHBIX HCCIEIOBAHUN.

— TexHonoruss WHAUBUAYATH3AIMH OOYYEHHsS — IMOMOTaeT pPeaJr30BBIBATh JHMYHOCTHO-
OpUEHTUPOBAaHHBIM MOAXOJA, YYMUTHIBAS WHIUBUAYyaJIbHbIE OCOOEHHOCTH U MOTPEeOHOCTH
yUalXxcs.

— [IlpoexkTHass TexHOJIOTrMS — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBHS ydYalllUXCsl C IeNbI0 pelIeHUs 3a/add, KOTOopas ONpEeNeNseTcs B paMKax
npodecCHOHATBLHON MOATOTOBKH, BBLACTSS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealu3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIIAS KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILECHUE
y4eOHBIX 3a71a4.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTHCS K HH(POPMALUH, YMEHHUIO
oTOMpaTh HH(OPMALINIO [Tl pEIICHUS [TOCTABIEHHOM 3a/1a4u.
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KommiekcHoe wHcronb3oBaHWEe B y4E€OHOM IMpOLIECCE€ BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUH
CTUMYJIUPYIOT JMYHOCTHYIO, HHTEJUICKTYaJIbHYI0O AaKTUBHOCTb, PAa3BUBAIOT I03HABATEIbHBIC
MPOLIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPHIMU JOJIKEH 00Ja1aTh
OyIyIIMii CTICIIHAIIUCT.

OcHoBHbIE BU/Ibl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH BKIIIOYAIOT B Ce0sl:

— paboTa B MajbIX Irpynnax (KOMaH/e) — COBMECTHAs JIEATEIbHOCTh CTYJEHTOB B IpPYIIIE
MO/l PYKOBOJICTBOM JIMJI€pa, HAIpaBlIEHHAsh Ha pelIeHHEe OOIed 3ajauu MyTEM TBOPYECKOTO
CJIOKCHHSI PE3yIbTATOB HHIMBUYaTbHOU paOOTHI YICHOB KOMAHJIBI C JACJIEHUEM MOJIHOMOYUH U
OTBETCTBEHHOCTH;

— aHaJ M3 KOHKPETHBIX CUTyallMil — aHajgu3 peajbHbIX MPOOJIEMHBIX CHUTYal[ud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JAaCTH TPO(ECCHOHATBHOU NEATETHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUYECKOIO MBIIIJICHUS — OOpa3oBaTelbHAs JI€ATEIbHOCTh, HANpPaBICHHAS
HA Pa3BUTHE y CTYIEHTOB Pa3yMHOTr0, PEQIIEKCHBHOTO MBIIIJICHHS, CIIOCOOHOTO BEHIIBHHYTH
HOBBIE UJICU U YBUJIETH HOBbIE BO3MOKHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 3a7a4 W CUTyallMd [IMPOKO HCIIOJIB3yeTCs Kak
npenojaBaTenieM, Tak U CTYJCHTaMH BO BpeMs JIEKIUH, JTaOOpaTOpPHBIX 3aHIATHA W aHAIU3a
pPE3yIBTATOB CaMOCTOSTENBHOW pabOTBHl. JTO OOYCIOBIEHO TEM, YTO HpPHU HCCICAOBAHUH U
pEIIeHNN KaKO0M KOHKPETHOH 3aJaud HMMEeTCs, KaK MPaBHJIO, HECKOJIbKO METO/AOB, a 3TO
TpeOyeT pa3dopa 1 OLEHKH IeTIOH COBOKYITHOCTH KOHKPETHBIX CHUTYaITHA.

OO0ee
CeMec Bun Hcnonb3yembie MHTEpaKTUBHBIE 00pa30oBaTelbHbIC
TP KOJIMYECTBO
3aHITHS TEXHOJIOTUHU
qacoB
KommnbroTepHbIe 3aHATHS B pEKUMAX B3aUMOJICUCTBUS
7 JIP «IIPEenoaaBaTeilb — CTYAEHT» U «CTYIEHT — CTYJCHT) 14
(pa3nensi 2—3)

C ToukH 3pC€HUA NPUMCHACMBIX MCTOAOB HCIIOJB3YIOTCA KaK TPaJUIIMOHHBIC 3aHATHA,
TaK ¥ MHTEpaKTUBHAs I0Jada MaTepualla C MyJbTUMeIuiHON cucrtemoil. KommbroTepHble
TEXHOJIOTUM B JTAHHOM cilydae OOECHeuMBaAIOT BO3MOXKHOCTH Pa3HOIUIAHOBOTO OTOOPaKEHHS
QITOPUTMOB U JEMOHCTPALIMOHHOTO MaTepuaya. Takoe cOuYeTaHHWEe IO3BOJISET ONTHMAJIbHO
HCIIOJIB30BAaTh OTBEACHHOC BPEMA U PACKPBIBATH JIOTUKY U COACPIKAHNUEC JUCIUITIIINHEBI.

Lens nabopamopnozo 3anamusa — HAYyIUTb NPUMEHSATh TEOPETHUECKUE 3HAHUS MHpPU
PCIICHNU KOHKPECTHBIX 3aaa4. Ha60paT0prle 3aHATUA TPOBOAATCA B KOMIIBIOTCPHBIX KJIaCcCaX.

Temsbl, 3a1aHust U BOMPOCHI ISl CaMOCTOSTENILHOM pabOThl MpU3BaHbl cHOPMUPOBATH
HaBbIKM TIOMCKAa WH(OpMAallM{, YMEHHUS CaMOCTOSITENIbHO PacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4EeHHBIE B X0/1€ JTa0OPATOPHBIX 3aHIATUH.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3O0POBbBA MPEAYCMOTPEHA OpraHu3anuid
KOHCYJIbTAIIMH C UCIIO0JIb30BAaHHEM AJIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI NIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIIHiA C HCITOJIb30BAaHHEM DJIEKTPOHHOH ITOYTHI.
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JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

4, OIIeHO‘IHbIe H METOAUIECCKUE MaTepHaJIbl

4.1 OueHouyHble CpeACTBAa /JISl TEKYyIIer0 KOHTPOJISL YyCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTALMHU

Y4eOHasi JAeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TIpadukoM ydeOHOTro mpoliecca.
[Iporecc camoCTOATENEHOM pPabOThI KOHTPOJMPYETCS BO BpEeMs ayJUTOPHBIX 3aHATHH U
WHANBUAYAIBHBIX KOHCYNbTanuil. CamocTosiTenbHas paboTa CTYIEHTOB MPOBOIUTCS B Gopme
U3YUYEHHSI OT/ICIBHBIX TEOPETHUECKUX BOIIPOCOB T10 TPeIaracMou JINTepaType.

OrneHouUHBIE CpelcTBa NpeJHAa3HAueHBl Uil KOHTPOJIE M OLEHKH 00pa30BaTelIbHBIX
JOCTHDKEHUH 00YUYaIOIMXCsl, OCBOMBIIHMX MPOTpaMMy y4eOHOW AUCIUTUINHBL.

O1eHOUHBIE CPEICTBA BKIIOYAIOT KOHTPOJIBHBIE MAaTEPUANbI Ul IPOBEICHHS TeKYyIIero
KOHTPOJIsI B OPME KOHTPOJIBHBIX paboT, 3a4E€THBIX 3a/IaHUi U MPOMEKYTOYHOI aTTeCTalluu B
dbopme 3a1aHul K 3a4ETy.

O1eHOYHBIC CPECTBA AUCHUIUIMHBI COCTOUT U3 CPEACTB TEKYIIET0 KOHTPOJISI KOHTPOJIS
(cM. cIMCOK J1TabOpaTOpHbIX padOT) U UTOrOBOM aTTECTALIUHU (3a4eTa).

B KadyeCTBEC OLICHOYHBIX CpeacTB, HCIIOJIB3YCMbIX JJIsA TCKYLICTO KOHTPOJIA
YCIIEBaEMOCTH, TPEAIaracTcs MEepPeYeHb BOIPOCOB, KOTOPBIC MPOPadaThIBAKOTCS B IPOLIECCE
OCBOCHHS Kypca. J[aHHBII NEpedYeHb OXBAThIBAET BCE OCHOBHBIE pa3/eiibl Kypca, BKIKOYas
3HaHUS, TIOJy4aeMbIe BO BPEMs CaMOCTOSITENIbHOW paboThl. Kpome TOro, Ba)KHBIM AJIEMEHTOM
TEXHOJIOTUHM SIBIIIETCSI CaMOCTOSTENBHOE peIIeHHEe CTyIeHTaMH U cJada 3aJaHuil. ITo
NOJTHOCThIO HMHIUBUAyalibHas Qopma oOyueHus. CTymeHT paccKka3blBaeT CBOE pEIICHUE
IPEIO/IaBaTEII0, OTBEUAECT Ha JIOTIOJTHUTEIEHBIC BOTIPOCHI.

OneHKka yCHEeBaeMOCTH  OCYHISCTBISICTCS 10 pe3yjbTaTaM:  CaMOCTOSTEIBHOTO
BBIIIOJHEHUST  J1a0OpaTOpHBIX  pabOT, YCTHOrO oOmpoca MpH  CAade  BBINOJHEHHBIX
CaMOCTOSITENIbHBIX 3a/IaHUI, WHAMBHUYAIbHBIX JJA0OPATOPHBIX 3a/JaHUM, OTBETa Ha 3aueTe (s
BBIABJICHUS 3HAHUSA U IIOHUMAaHUA TCOPECTUICCKOIO MaTCpHraia I[I/ICHI/IHJ'II/IHI)I).

CTpyKTypa OLIEHOYHBIX CPEACTB TeKYLIei U MPOMEKYTOYHOM aTTecTaluu

CooTBeTcTBHE KOMIIETEeHIUI, GopMUPYeMbIX IPH U3YUYEHUH TUCHUILIUHBI, U BUI0B
3aHATHH

[Tepeuenn Bune! 3ansTHI
. @OpMBI KOHTPOJIA

KOMIICTCHIMH | J[a6, | TIp. | KCP | CPC

OINK-1 + + + |- Ompoc 1mo pe3yabTaTaM CaMOCTOSTEILHOM
paloThI;
— Omnpoc 1o pe3yabTataM J1abopaTopHOU
paboThI;
— Omnpoc 10 pe3yabTaTaM  BBITOJHEHUS
WH/IMBUYAJIbHBIX 3a/IaHUH;
— 3auer

T1K-2 + + + |- Ompoc 1o pe3yiabTaTaM CaMOCTOSTEIBHOM
paboTHI;
— Omnpoc 1o pesynpTaTaM JabOpaTOPHOU
paboThI;
— Omnpoc 1o pe3yapraTaM  BBINOJHEHUS
WH/IMBUYAJIbHBIX 3a/IaHUH;
— 3auer
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TunoBble KOHTPOJIbHBbIE 3aJaHUSi WJIH HHbIe MaTepHaJbl, He00XOAUMBbIE IJs
OLlEHKM 3HAHWIi, YMEHUil, HABBIKOB M (WJM) ONBITA [AEATEJbHOCTH, XapaKTepu3ylolue
Tanbl GOPpMUPOBAHMS KOMIIETEHUMH B Mpoliecce 0CBOCHUS 00pa30BaTeIbHON MPOrPaMMbl

IIpumepbl HHAUBUAYAJBHBIX 32IaHUH

I[J'ISI CTaTHYECKOU 3aaa4M O paclpOCTpPaHCHUU 3arpA3HAIOIINX BCIHICCTB

2 2
ua—¢+va—(’0— (a—¢+a—(pj:M5(x—xio,y—yjo)

ox oy ox*  oy?
go(X,L)=0
8(/)(X,O)=0

oy

rae U— CKOpOCTh BeTpa Mo ocu X, V —mo ocu Y, 4 — kodhduuuent nuddy3un B HarlpaBieHUN

ocu X " y, M — MOIIHOCTh TOYC€YHOI'O HMCTOYHHKA, Xio n yjo — KOOpAUHATbl TOYCHYHOI'O

UCTOYHUKA.
BapuanT 1

1. IocrpoiiTe rpadukn OpUTHHANA PEUICHHUS Ul PAa3JIMYHBIX 3HAYCHUH MapaMeTpoB 3a/1adH,

Hcxoasa u3 Toro, 4to npeo6pa3013aHI/Ie (Dpre peICHUA UMCCT BHUA!

Meiax()elﬁ()’*yo)sh kz(L_yO) leh kzy—k2 ch kzy 0<

<y<

o vk, k,shk,L—k, chk,L’ Y=Y
MeiaXOek1(y_y0) Sh kZ (L — y) kl Sh k2 yO - k2 Ch k2 yo y > y
vk, kyshk,L—k,chk,L "7~ "

2 4 2
e klzi, kzz\/v + ﬂ(ziia Iau).

Pemenne ncxoqHOM 33124 MOYKHO IOJIYYHTh, IIOCTPOUB YHCIEHHO 0OpaTHOE MpeoOpa3oBaHUE
Dypse:

o0

p(xy)= ZL_J;CD(a, ye “da.

VA

2. Ioctpoiite pemenue 3aaa4n (1) METO10M MAaTPUYHOM MPOTOHKU U CPABHUTE €T0 C PEIICHUEM,
HOJyYEHHBIM B IEPBOM 3aJlaHUH.

Bapuanr 2

1. IlocTpoiiTe rpapuky opuruHaga pemeHus Uis pa3IuvHbIX 3HAUE€HUN MapaMeTpoB 3a/ayu,

ucxoada u3 Toro, 4To Hp606p330BaHI/IC d)ypbe peuIcHud UMCCT BUA!
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Me'!®o k(%) gh K, (L - yo) k,shk,y—k,chk,y 0<

<y<

o vk, k, shk,L—k,chk,L’ Y=Yo
Mei@o k(%) gy k,(L—Y) k shk,y, —k, chk,y, Sy
sz klshkzL_kZCthL | O

\/vz +4u(pa’® —iou)
2u '

Y
roe ki=—, k, =
2p

Pemenue ncxoaHol 3a1aun MOXHO MOJIYYUTh, IOCTPOUB YHUCIEHHO 0OpaTHOE IpeoOpa3oBaHue
Dypse:

0

P(xy)= % I O (a,yl " da.

—00

2. Iloctpoiite pemenue 3amaun (1) Meromom 3eiliesis U CpPaBHUTE €ro C pELICHUEM,
IMMOJIYYCHHBIM B IICPBOM 3aJaHHUU.

HpI/IMeprlﬁ NMEPEeICHb BONIPOCOB, BLIHOCUMBIX HaA 3a4Y€T

1. TlonsiTHe MaTreMaTHYecKOW MOJETH KaK CpEACTBa OTPAXECHUS pPEATbHOTO0 MUpa.
[Tapamertps! u xapakrepuctuku. Kinaccuduxauus mozaenei.

2. Mopenu OoueHKH 3arpsa3HEHHS OKPYKAIOLICH CPEIbl.

3. OcHoBHOe ypaBHeHUS nepeHoca U 1ud¢y3un npuMecu. ['paHnuHbIe yCI0BUs KpaeBon
3aJlaud TEOpHM pacnpocTpaHeHus 3B (3arps3Hsarommx BeuiecTs). MoJennpoBaHue pa3IudHbIX
TUIIOB UCTOYHHUKOB 3B

4. TlpuMmeHeHHe HHTETpaJbHbIX IPeoOpa30oBaHui K peleHuIo 3a1a4 nepeHoca 3B

5. Meron pa3pbIBHBIX pellIEHUI

6. Mertoabl clIMBaHUs

7. Bepuduxamus moxenu. CpolicTBa pelleHui ypaBHEHHs! mnepeHoca. MccrienoBanue
MOBEJICHUS PELLICHHs B PA3IMUHBIX HarpaBieHUsX (x>0), (x<0)

8. MopenupoBaHue TUIOMIAAHBIX BBIOPOCOB 3arpsi3HSIONINX BEIIECTB. PemreHue 3amadu
paclpoCTpaHEHMs 3arps3HSAIONIETO BELIeCTBA C YYETOM OCEAaHUs Ha Pa3HOTHUIIHBIE
MOJICTHJIAIOIINE TIOBEPXHOCTH

9. Bsenenue 6e3pa3zMepHbBIX TapaMETPOB MIPU PELISHUH 337a4 pacrnpocTpaneHus 3B

10. daxropuzanus GyHKINH B BHIIE CYMMBI

11. ®akropuzanus QyHKIHIA B BUJE TPOU3BEICHUS

12. Merton Bunepa-Xonda pemeHuss HHTErpaibHbIX YpaBHEHHHA

13. HWHTterpanbHble ypaBHEHHs CBEPTKU. MeTO/bl pellIeHUs

14. TlpubnmxeHHOE pelIeHne CUCTEM MHTETPAIbHBIX YPaBHEHHH 3a71au pacpOCTpaHEHUs
3B 11 pa3sHOTUIHBIX NOJCTUIIAIOIINX TOBEPXHOCTEH

15. BapuanmoHHO-pa3HOCTHBIE METOABI pelIeHus 3anad mnepeHoca u auddysun 3B.
[TpuMeHeHne MeTo/1a pacIIeIUICHUs TIPU peIIeHUH 3a/1au epeHoca u quddysun 3B

16. Beegenne B MexaHHKy neOpPMHPYEMOTO TBEpAOro Teia. HampspkeHus u
nedopMaiuu

17. Csa3b Mexay HanpsbkeHUusIMU U iepopmanusamu. O6001eHHbIH 3akoH ['yka

18. VpaBHenwus nBmxenus nepopMupyeMoro Teepaoro temna B popme Kommn

19. VpaBHeHwus qBMKEHUS 1eOPMHUPYEMOTO TBEPIOTO Tena B popme Jlame

20. KoHTakTHBIE 331a4l B3aUMOJICHCTBUS JIEMEHTOB KOHCTPYKIIMHA

21. Metoap! peneHus] KOHTAKTHBIX 33a1a4
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22. Mopenu pa3pyiieHus. 3afada 0 BKIIOUSHUH B YIIPYTOM Telie

23. 3amada o TpeuMHe B ynpyrom tene. Kpurepun pacnpocTpaHeHus: TpeImuH

24. MopenupoBaHHe CI0XKHBIX ccTeM. MaTeMaTHuecKue MOAETIH B SKOHOMUKE

25. Metoa notokoBbix quarpamm @oppecrepa. YpaBHEeHHS YPOBHEH U TEMIIOB

26. MopenupoBaHue 3ara3/JbIBaHUI pa3IMYHOro MopsaKa

27. Mojenb Ipou3BOJICTBEHHO-COBITOBOTO KOMITJIEKCA

28. XapakTepUCTUKU cClyyailHbIX nepeMeHHbIX. OOmas cxemMa CTaTUCTUYECKOIo
MOJEIINPOBAHUS

29. MoaenupoBaHue CIIy4aiiHbIX siBJIeHUH. OlleHUBaHUE
30. BribopouHsbIil MeTOA
31. DTtambl CHCTEMHOT0 MOACIMPOBAHUS. AJITOPUTMHU3AIMS MATEMATHICCKUX MOJIeIeH

Ipumepsl 3a1a4 1151 3a4eTa

Omnpenenuts  MOJOCY  PEryJApHOCTH W (aKTOPU30BaTh B BHUAEC  CYMMBI:
1
Kla)= .
() (oc2+4X0c2+64)

OmnpenenuTh TMOJIOCY PEryIsApHOCTH W (DaKTOPH30BaTh B BHAE TMPOU3BEACHHS:
2
a”+9

Kla)z=———————
(@) 250 +30+1
2

d)aKTopmoBaTL B BHJIC ITPOU3BCACHUS: K(OL) = %165 .

o +Z0+

2 2

d)aKTopmoBaTL B BHJIC IIPOU3BCACHUSI: K(OL) = ((az +:a +150Xi1 2+ L;))

o~ +o0 + o+

Onpenenuth 00MacTh PEryISIPHOCTH W (DaKTOpPH30BaTh B BHJE IMPOU3BEACHHUS:

1
K(oc)= (ocz +1XOL2 +4oc+5)'

CTpykTypa poHIa OLIEHOYHBIX CPEACTB AJIM TeKYlIeil U MPOMeKYTOUHOM aTTecTaluu

Ko KOHTPOIHPYeMOii HanMeHOBaHUE OLIEHOYHOT O
Ne Kontpojupyembie pa3aebl po.Hpy CpeacTBa
KoOMIeTeHIIun (WU ee -
n/n (TeMbI) TUCHUMITUHBI aneTn) Texymmii | TIpomexkyTouHas
KOHTPOJIb arTrecranus
OOuue BONpockl MojieMpoBanus | MIK-1.2(06.016 A/30.6 3.3)
1 m p Aeamp MIIK-1.3 (40.001 A/02.5 3u.1) OJIP Bx3(1)
MIK-2.1 (06.016 A/30.6 31.3)
Mo1enMpoBaHKe SKOJTOTHYECKHX MIIK-1.6 (06.016 A/30.6 V.1)
2 FEIHp WIIK-1.7 (40.001 A/02.5 Tr.2) u3 Bk3(2-6)
NpOLECCOB 1 CUCTEM MIK-2.1 (06.016 A/30.6 31.3)
Mogenu u METO/IbI OLICHKH HUIIK-1.6 (06.016 A/30.6 V.1)
. MIIK-1.7 (40.001 A/02.5 Tx.2)
3 3arpsi3HEHUs aTMOCQepbl, BOJAHOM WIK-2.1 (06.016 A/30.6 31.3) U3, OU3 Bx3(7-9)
Cpebl ¥ TIOBEPXHOCTH 3€MITH WIIK-2.6 (06.016 A/30.6 ¥.1)
MIIK-2.10 (40.001 A/02.5 Ta.2)
M%TeMaTI/I‘{eCKI/Ie MO/JIEITH B WIIK-2.1 (06.016 A/30.6 311.3)
CEMCMOJIOTHH. WIIK-1.6 (06.016 A/30.6 ¥.1)
4 MIIK-1.7 (40.001 A/02.5 Tx.2) OJIP Bx3(10-16)
MIIK-2.1 (06.016 A/30.6 3u.3)
WIIK-2.4 (40.001 A/02.5 3u.4)
MIIK-2.6 (06.016 A/30.6 V.1)
Mopenu B3aUMOJICHCTBHS WIIK-1.6 (06.016 A/30.6 V1)
S 3JIEMEHTOB KOHCTPYKIIHii HTIK-1.7 (40.001 A/02.5 T1.2) ons Bx3(16-21)
MIIK-2.1 (06.016 A/30.6 31.3)
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Koa KOHTpoIHpyeMoii HanmeHnoBaHue 0IIEHOYHOTO
Ne KonTponupyemsle pa3aenl cpeacTBa
KoOMIeTeHI U (WU ee —
n/n (TeMbl) TUCHUIIUHBI qacrm) Texymmii | IIpomeskyTounas
KOHTPOJIb arTrecrauus
WIIK-2.4 (40.001 A/02.5 3n.4)
MIIK-2.6 (06.016 A/30.6 V.1)
Monenu paspymenus WTIK-1.6 (06.016 A/30.6 V.1)
MIIK-2.1 (06.016 A/30.6 31.3)
6 WIIK-1.7 (40.001 A/02.5 Tn.2) on3 Bx3(22-23)
WIIK-2.4 (40.001 A/02.5 31.4)
MIIK-2.6 (06.016 A/30.6 V.1)
MoaenupoBaHne SKOHOMHUYECKHX HIIIKC-L.6 (06.016 A/30.6 V.1)
7 cucteM. Teopus MOTOKOBBIX MIIK-1.7 (40.001 A/02.5 Tn.2) OJIP Bx3(24-27)
nuarpamm DoppecTepa MIIK-2.1 (06.016 A/30.6 31.3)
CraTncTUYeCKHe METOIBI MOJIE-
HIIK-1.6 (06.016 A/30.6 V.1)
8 | nupoanus. WIIK-1.7 (40.001 A/02.5 Tr.2) oJIp Bx3(28-30)
MIIK-2.1 (06.016 A/30.6 31.3)
Dransl CHCTEMHOTO MOACIHPO- WTIK-2.1 (06.016 A/30.6 311.3)
Banusl. [IpoBeneHue SKCIIEpUMEH- HIK-1.2 (06.016 A/30.6 31.3)
HIIK-1.3 (40.001 A/02.5 3m.1)
TOB Ha M .
9 OB Ha Moziell MIIK-1.6 (06.016 A/30.6 V.1) OJIP Bxr3(31)
MIIK-1.7 (40.001 A/02.5 Tn.2)
HIIK-2.4 (40.001 A/02.5 3n.4)
MIIK-2.6 (06.016 A/30.6 V.1)
MIIK-2.10 (40.001 A/02.5 Ta.2)

Cokpamenus: OJIP — ompoc mo pesynbrataMm JjabopatopHoit pabotel, OM3 — ompoc mo
pe3ynbTaTaM MHAUBUAYAJIBHOrO 3aaanus, [[M3 — npeacTraBieHHe WHAMBUAYAJIBHOTO 3aJlaHUS,
TP — tunoBoi pacuet, Bxk3 — BOIPOCHI K 3a4eTy.

IMoka3aTenu, KpUTEPHUH U MIKAJIA OLleHKH c()OPMUPOBAHHBIX KOMIIETEH Mt

A/30.6 3n.3) Ipenmer-
Hasi 00JIacTh TPUKIAJ-
HOH MaTeMaTHKd U
WHPOPMATHKH

HIIK-1.3 (40.001
A/02.5 3mn.1) Lemn u
3aJa4d  MPOBOJMMBIX
uccie0BaHuN U pa3pa-
0OTOK, 3HAYMMBIE 3a]a-
Yy TpUKIATHON Mare-

MaTHKd u UH(pOpMa-
THKHU

Ymemn:

UIIK-1.6 (06.016

A/30.6 VY.1) Anamuzu-
poBaTh BXOJHBEIE JaH-
HBIE TPH  pPEHICHUH
3amad B 00NacTH TpH-
KJIaJJHOM MaTEMaTHUKH U
MH(POPMATHKH
Braoems.:

WIIK-1.7 (40.001

METOAOB JJisi pEILIeHUs
Hay4HbIX U MPaKTUYECKUX
3a/1a4; OCHOBHBIE IPUH-
LIUIBI BEIOOpA METO/OB U
CpPEeICTB W3Y4YCHHUS MaTe-
MaTHUYECKOU MOJICIIN;
0a30BbIC MakeThl IpH-
KJIaJHbIX MpOrpaMM, HC-
nonb3yemMble MpU  TO-
CTPOEHUU MOJIENEM

Ymems: cTpouts mMarema-
TUYECKUE MOJIEIM M WH-
TEpPIPETUPOBATh PE3YIIb-
TaTh

Braoemw: HaBBIKAMU aHA-
Jm3a, COIIOCTAaBJIEHUS

TOJOB JISl PEUIeHHs] Hayd-
HBIX W  TPaKTHYECKHUX
3a/1a4; TMPHUHIUIE BEIOOpa
METOIOB u CPEICTB
M3y4EHUS] MATEMATHYECKOU
MOJIENIN; OCHOBHBIE IOIXO-
JIbl K Bepu(UKALUU MOJIe-
JIeil ¥ OlleHKE 3aTpaT Ha MX
pealn3aiuio; MaKkeThl MpH-
KJIQJHBIX TMPOTPaMM, HC-
MOJIb3yeMbIe TIPU TTOCTPOE-
HUH MOJEIIENH

Ymems: ctpouth MmaTema-
THYECKHE MOJEIH U OIle-
HUBAaTh WX aJeKBaTHOCTB;
CoIepKaTeIbHO HWHTEPIIpE-

CooTBeTcTBUE YPOBHEN OCBOCHHS KOMIIETCHIINH NIAHUPYEMBIM pE3yJIbTaTaM
Kon u 00y4YeHHUsl 1 KpUTEPHIM MX OIICHUBAHHUS
HaVMEHOBAaHUE IIOPOTOBbIN | 0a30BbIl | POJIBUHYTBIN
KOMITETEHIIN Onenka
3auTeHo
IIK1 CriocoGeH pemiaTh akTyajJdbHble H 3HAYMMble 321a4i NPUKJIATHON MaTeMaTUKHU U
HHGoOpMaTHKH
3Hath: 3unamy: cnocoObl UCNONb-|3Hamb. CHOCOOBl HCIONb-|3Hamb. CHOCOOBI HCIOJb-
HIK-1.2 (06.016| 5 parmus COBPEMEHHBIX [30BaHHA COBPEMEHHBIX Me-|30BaHUS COBPEMEHHBIX Me-

TOAOB JIs1 PCIICHUSA HAy4-
HBIX nu MNPaKTUYCCKUX
3aaav; MMPUHIHAIIBI BBI60pa

METOJI0B u CPEICTB
U3Y4EHUS] MATEMAaTHYECKON
MOJIEIIH; COBPEMEHHBIE

MOJXOJbl K BepUPHUKAIUH
MOJIeTIell W OILleHKe 3aTpar
Ha WX peaM3allnio; TaKeThl
MPUKJIAHBIX ~ MPOTPaMM,
HCIIOJTb3yEeMBbIE npu
MOCTPOEHUU MoIeeH

Ymems: cTpouth MaTema-
THYECKHE MOJIEIH U OIle-
HHUBAaTh WX aJeKBaTHOCTE;
CoJIepKaTeIbHO HMHTEPIIpe-
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Ko un
HaNMEHOBaHNE
KOMIIETEHIINHT

CoOTBETCTBUE YPOBHEH OCBOCHHUSI KOMIIETCHIIMH INITAHUPYEMBIM pe3ybTaTaM
00y4YeHus M KpUTEPHUAM X OIICHUBAHUS

MOPOTOBBIN

0a30BEIH

| MPOJABHUHYTHII

Orenka

3auTeHo

A/02.5 Tn.2) Ilpoene-
HHe HaOmomeHMdH u
U3MEPEHUH, COCTaBIle-
HUE MX OIHUCAaHUH H
($hopMyIHpOBKa  BBIBO-
JOB TP  aHAIN3e
pelieHud 3ajad  Mpu-
KJIaZHON MaTeMaTHKU U
nH()OPMATHKN

HIIK-1.8 (40.001
A/02.5 Np.2) Hesitens-
HOCTb,  HAIpaBJICHHAS
Ha  pelieHHe  3aj1ay
aKTyaJbHBIE W 3HAYH-
MBIE 3aJaud TIPHKIAN-
HOH MareMaTHKd ¢
nHOPMATHKU aHa-
JIUTHYECKOTO XapakTe-
pa, IpeNoJararomux
BBIOOP U MHOTOOOpasue
aKTyaJIbHBIX CIOCOOOB
peleHus 3a1a4

pe3yIbTATOB TEopeTH-
YECKHX W TPAKTHYECKUX
HCCIIEIOBAHUN B TIpea-
METHOM  oOmacTt;  OcC-
HOBHBIMH METOJaMH WC-
CJICIOBaHHS MaTtema-
TUYECKUX MOJICTICH;
HaBBIKAMH; HMHTEpIIpeTa-
UM PE3yJIbTATOB; HAaBbI-
KaMH WCIIOJIb30BaHUS
0a30BBIX ITAKETOB IIPHK-
JNAJHBIX TPOTPaAMM  JUIS
obecrieueHus1  mporecca
MOJICTTUPOBAHUS

Obyuarowuiics
noKazvleaem
JIOCTaTOYHBIN YPOBEHB
3HAHUN y4eOHOTO
MaTepuaia, He B TMOJIHOM
o0BeEME BIIaJICET
MPaKTUYCCKUMHU
HaBBIKaMH, YyBCTBYET
cebsi HEYBEPEHHO TP
aHaJn3¢ MaTEeMaTHYCCKOM
momenmn. B oTBeTre He
BCeraa MIPUCYTCTBYET
JIOTHKA, apTyMEHTHI TpH-
BJIEKAIOTCSI HEIOCTATOYHO

HC

BECKHE. Ha
MIOCTaBJICHHBIC BOIPOCHI
3aTPYAHSICTCS c
OTBETAMH, IIOKa3bIBAET

HEJO0CTaTOYHO TJIyOoKHe
3HaHUA.

THPOBATh PE3YIbTATHI

Brademv: HaBbIKamMu aHa-
N33, COMOCTaBICHHUS U
0000IIeHNsT  pe3yNIbTaTOB
TEOPETUYCCKUX M TPAKTH-
YECKUX HCCIECIOBAHUA B
MpeAMETHOW 00JIacTH; OcC-
HOBHBIMHU METOJIaMHU UCCJIe-
JIOBaHHUST MaTEMAaTUYCCKUX
MoJeIIeit; HaBBIKAMH
CONCPKATEIILHOM  UHTEP-
MpeTanuu PE3YJIbTaTOB;
HABBIKAMH HCITOJTb30BaHUS
MAKeTOB MPHUKIATHBIX TMPO-
rpaMM I OOeCIICUCHHUS
Tporecca MOICITHPOBAHHS

Obyuarowuticas nokasvleaem
JIOCTaTOYHBIN YPOBEHb
npogecCHOHANBHBIX ~ 3Ha-
HUW, HO JOIYCKaeT HEKO-
TOpBblE HETOYHOCTH W TOT-
pemHocTH. OTBET MOCTPO-
€H JIOCTaTOYHO JIOTHYHO,
TPaMOTHO  HCIOJIB3YIOTCS
MpeIMeTHbIE TEPMHUHBI, HO
B OTBET€ IPUCYTCTBYIOT
HE3HAYUTEJIbHbIE OIINOKH.
Bormpockl, 3a7laBacMble
MpernojaBaTeieM, HE BBI-
3BIBAOT CYILLIECTBEHHBIX
3aTpyAHCHUM.

THUPOBATH PE3YNIbTATHI

Brademu: yBEpEeHHO HaBHI-
KaMH aHajn3a, COIMOCTaB-
JEHUSI | 00001IeHHS
pe3yabTaTOB  TeOpeTHuec-
KHX WM TPaKTUIECKUX FC-
CJIEJIOBAaHUM B TPEIAMETHOMN
00JacTH; COBPEMCHHBIMU
METOJaMHU  HCCIICIOBAHMUS
MaTeMaTHYECKUX MOJICIICH;
HaBBIKAMH  COJEpKATEIb-
HOM WHTEpIpeTalnuu pe-
3ylbTAaTOB; YCTOWYHBBIMHU
HaBBIKAMHU FHCITOJIb30BaHUS
IMMaKETOB MNPHUKIAAHBIX IIPO-
rpaMMm ns  oOecriedeHus
polecca MOAETUPOBAHS

Obyuarowuiics
nokazvigéaem TOJIBKO
BBICOKHIA YPOBEHb
TEOPETHUYECKUX 3HAHUUA IO
JIUCLIMIUIMHE, CBOOOIHO
OTIepUPYET MOHATHUSAMH, Ka-
TETOPHUSAMH, TPUHIUIIAMH,
HO ¥ yMEET aHaJIM3UPOBaTh
CIIOKHBIE 3a/laud  MarTe-
MaTH4eCKOr0  MOJEIHPO-
BaHUS, YBS3bIBATh 3HAHMS,
HIOJTyYCHHBIC TIPU U3YUYCHUU
pasMUYHBIX  JUCIUIUIMH.
OTBeT MOCTPOEH JIOTUYHO,
MarepHai u3jaraercs
9EeTKO, SCHO, apry-
MEHTHpPOBAaHO,  I'PaMOTHO
UCTIOJIL3YIOTCS ~ TEPMHHBI
MaTeMaTHYeCKOH (U3UKH.
Ha Bompocel  orBewaer
YBEPEHHO, TI0 CYIIECTBY.

HC

ITIK-2 Cnoco6en akT

HBHO YYaCTBOBAaThH B HCCJICIOBAHUM HOBBIX MATEMATUYICCKUX MoJeJieil B ecTeCTBEHHbIX

HayKax
3nanme: 3namo: TeMaTUYECKUe | SHamv: CIIOCOOBI | 3Hamb: TOIXOABI K BEpHU-
HIIK-2.1 (06.016 o

TEBBI HCIIOJTH30BAHUS 170:6:000%07 S V' U u
AJ30.6 31.3) Tpenmer-| CCTEBHIC CIIOJIB30Ba ¢ukar onene
Has o61acth U Mmerons | THPOPMAIIOHHBIE pecyp-|COBPEMEHHbIX METOJIOB|OIIEHKE 3aTpaT Ha WX
MATeMaTHIeCKOro Mo-|Chl; COBPEMEHHBIE TE€HACH-|IJI PEIIeHUS HAyYHBIX H|peau3aluio;
AICIMPOBAHHA B ECTECT™ |y 1y pasBUTHMS HAYYHBIX M |IPAKTHIECKUX 3aj1ay;
BEHHBIX HayKax o TAKEThI MIPUKIIAJHBIX
AMK-2.4 (40.001 | IPMKJIA/IHBIX JOCTHKEHUH | IPUHIMIBI  BBIOOpA  Me-

MporpaMM, HCTOJIb3yeMbIe

A/02.5 3n.4) Mertomel|B 00JIACTH MaTeMaTH4ec-|TOJAOB U CPEACTB U3yUYCHHUS .
NPOBEJICHAS  DKCIIEpH- MIPH MOCTPOEHUU MOAENIeN

MEHTOB ¥ HAOJIIONEHHH,
0000meHus U 0opaboT-
KA WHpOpPMAalMH B

KOT0 MOJACIIMPOBAHMA,;

Ymemn: CTPOUTH

MaTEeMaTUIECKON MOJICIIH;

Ymemn: COACPKATCIILHO

Yuemn: HCIIOJIH30BAaTh
JJIEKTPOHHBIE OHOIMOTEKH
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CooTBeTCcTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUHN IIIAHUPYCMBIM pE3yJIbTaTaM

poBaTh BXOJHBIE MJaH-
HBIC TPH TPOBEACHUH
WCCJICIOBAaHUNA  MaTe-
MAaTUYECKUX MOJeINIeH B
CCTECTBEHHBIX HayKax

Bnaoemy :

HUIIK-2.10 (40.001
A/02.5 Tn.2)
IIpoBenenne  HalOiio-

JIEHU U U3MEepeHHi,
COCTaBJIEHHE UX OIIMCa-
HUH u (OPMYyTHpPOBKA
BBIBOJIOB TIPH TPOBE/e-
HHH HCCIIeI0OBaHUIA
MaTeMaTHYECKHX MOJIe-
Jed B €CTECTBCHHBIX
HayKax

00001IeHUsT  Pe3yIbTAaTOB
TEOPETUYCCKUX W TPAKTH-
YECKUX HCCJEeIOBaHUNA B
TIpeIMeTHONH 001acTH; oc-
HOBHBIMH METOJIaMH HCCITe-
JMOBaHUSI W  MareMaru-
YEeCKHX MOJIENEH;

Obyuarowuiicss noxasvleaem
HE JIOCTAaTOYHBI ypPOBEHB
3HaHUH  y4eOHOro u
JNEKIMOHHOTO MaTepuaa,
HE B TIOJIHOM OO0BeMe
BIIQJICET TPAKTUIECKUMHU
HaBBIKaMH, YYBCTBYCT
ce0st HEeYBEpPSHHO IIPH aHa-
nu3e YpaBHEHUI
MaTeMaTHYeCKOH (PH3HKH.
B orBere He Bcerma
MIPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  TPUBJIEKAIOTCS
HenocTatoyHo Beckue. Ha
MTOCTABJICHHBIE  BOIIPOCHI
3aTpyJQHSETCS C OTBETaMH,
MMOKAa3bIBACT HEJIOCTATOYHO
IyOOKUE 3HAHUS.

Braoemwv: naBblkamu pa-
060oTbl ¢ uHOpMalmend u3
Pa3IMYHBIX ~ MCTOYHUKOB
(TeJaTHBIX, DIEKTPOHHBIX,
CETEBBIX); HaBBIKaMHU
COJIEpXKaTeIbHOU  HHTEp-
MIpeTaruy pe3yIbTaToB

Obyuarowuiicss noxasvleaem
JOCTaTOYHBIN YPOBEHb
npoeccHoHaIbHBIX ~ 3HA-
HUWA, HO JOIYCKAE€T HEKO-
TOpBIE HETOYHOCTH M IIOT-
pemHocTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTMYHO,
FPaMOTHO  HCIOJIB3YIOTCS
[pEeIMETHBIE TEPMUHBI, HO
B OTBETE€ MPHUCYTCTBYIOT
HE3HAYUTEIbHBIC OIINOKH.
Bomnpocsl, 3a/laBacMble
mpernojaBareieM, He BbI-
3bIBAIOT  CYIIECTBEHHBIX
3aTpyAHEHUMN.

Kon u 00y4YeHus M KpUTEPHUAM X OIICHUBAHUS
HauMEHOBaHUE IIOPOTOBBIN 0a30BbIi | MPOJABHUHYTHII
KOMIIETEHLINU OrneHka
3auteHo
MCCJIE/IOBAHMH  HOBBIX | MATEMATHUYECKUE MOJEIH U |HUHTEPIPETUPOBATH JUTSL YTIyOJICHUSI 3HAHUH 110
MATEMATHICCRHIX MO o1 e HuBATH UX |pe3yNIbTaThl, OPraHU30BaTh |PEAMETHOM o0nacty;
JJEeh B CCTCCTBCHHBIX o
HayKax a/IeKBaTHOCTD; 3¢ EKTUBHBIH MIOWCK | TNIAHUPOBATh 3TaIlbl CO3/a-
Vuems: Buad “HpOPMALTUU mojHus ¥ BepuduKanuu
adems. HAaBBIKAMH aHa- .

HIIK-2.6 (06.016 HpeIMETHOMN 00/1aCTH; MOJIENH
A/30.6 Y.1) Anamusu-|JIM33, COIOCTaBICHUS U

Braoemv: HaBbIKaMH OICH-
KU BBIYHMCIIUTEIIEHON CIIOXK-
HOCTH MOJICTIH; HaBBIKAMH
UCIIONI30BaHUSI  TAKEeTOB
NPUKIAJIHBIX ~ TPOrpamMM
UL o0ecTiedeHus mporiecca
MOJICTTHPOBAHUS

Obyyarowuticss noxasvleaem
HE TOJIBKO BBICOKHUI
YPOBEHb  TEOPETHUYECKUX
BHAHUM 110 JUCHUILIUHE,
cBOOOTHO OTepupyeT
MOHATHUSAMHU, KaTErOpHSIMH,
MPUHLAIIAMA U TEOpEMaMH
YPaBHEHHH MaTEMaTUYECKON
(GMm3uKH, HO ©  yMeeT
AQHAIM3UPOBATh  CIIOJKHBIC
3a[a4M, yBSI3bIBATH 3HAHHUA,
MOJTy4YeHHBIE TTPU U3YUESHUU
pa3IMYHBIX  JUCLUILINH.
OTBET TOCTPOCH JIOTHYHO,
MaTepHan M3J1araeTcs
YeTKO, ACHO, apry-
MEHTHPOBaHO,  IPaMOTHO
WCIIONIB3YIOTCSI  TEPMUHBI
MaTeMaTHYeCKOH  (DU3UKH.
/leMoHCTpHpYyeTCST TOYHOE
WCIIONB30BaHUE  HAy4YHOU
TePMHHOJIOTUU
CHUCTEMATHYECKU
rpaMOTHOE W JIOTHYECKU
MPABUIILHOE U3JI0KEHUE
OTBETa Ha BOIIPOCHI

4.2 MeToanyeckue MaTepuaJibl, onpeesiloliue Npoueaypsl oeHUBAHUS 3HAHUIA,

YMEHHId,

HaBbIKOB

U (Wwin)

(opMupoBanus KOMIETEHIMA

onbITa

AesiTeJIbHOCTH,

XapaKTepu3yIuX

ITalbI

MeToauuyecKkue PEeKOMEHIAIHMU K CIa4ve 3a4eTa

B pamkax camoctosiTenbHON pabOThl CTYIAEHT HWHAMBHAYyadbHOE 3amaHue. Kaxmbrit
CTYJICHT BBITIOJIHSAET pabOTy MO OJIHOM Teme.
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Ilo pesynpTaTam BBIIOJHEHHWS 3aJaHUS TOTOBUTCS Ipe3eHTanuuss M oT4eT. OTyeTsl
BBIMOJIHAIOT Ha Juctax (opmata A4. CrpaHHIbl TEKCTa, PUCYHKH, (OpPMYIBI HYMEpYIOT,
PUCYHKHM CHa0Xal0T MOPUCYHOUHBIMU HagnucsaMu. TekcT cieayer meuatars mpudrom Nel4 c
MHTEPBAJIIOM MEXAYy CTpokamu B 1,5 mHTepBana, 06e3 HEJOIyCTUMBIX COKpalieHuil. B xonie
OTYeTa J0JIKHBI ObITh CAETIaHbl BHIBOJIBL.

Otuer no/mKeH ObITh MOJMCAH CTYIEHTOM C YKa3aHUEM JaThl e 0(hOpMIICHHSI.

OTueTsl, BBIIOJHEHHbIE 0€3 COOJIIOJCHUS MEePEUUCIICHHbIX TpeOOBaHUN, BO3BpAILAIOTCS
Ha J0paboTKy.

Kputepuu BbicTaB/1eHUs 3a4eTa

3auem:

— CUCTECMATU3HUPOBAHHBIC, I‘Hy6OKI/I€ 1 IIOJIHBIC 3HAHUS 11O BCEM pa3acjiaM JUCHUIIINHBI,
a TaKkKe [0 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a MPeAesbl yueOHOU MPOrpaMMBl;

— TOYHOC HUCIIOJIb30BaHHUC HaquOﬁ TCPMHHOJIOTMU CUCTCMATUYCCKU I'PAMOTHOC U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

— 6e3ymnpeduHoe BIaJCHIE HHCTPYMEHTapueM yueOHOU JUCIUILTUHBI, YMEHUE €T0
3¢ (peKTUBHO UCIOIBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

— BBIp@)KEHHAsl CIOCOOHOCTh CaMOCTOSITENILHO U TBOPUYECKHU PELIaTh CJIOKHBIE TPOOIEMbI
Y HECTaHJIapPTHHIE CUTYAIIHH;

— MOJIHOE U TIIyOOKO€ YCBOEHHE OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATypBI,
PEKOMEHI0BAaHHOW yueOHOU MPOrpaMMOil 10 IUCHUTUIHHE;

— YMCHHEC OPHUCHTHPOBATHCA B TCOPUAX, KOHUCIIUAX U HAITPABICHUAX AUCHUILINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HaY4HbIC TOCTHXKEHUS APYTUX TUCIUILINH;

—TBOPUYECKAsi CAMOCTOSITeNIbHAst paboTa Ha 1a00paTOPHBIX 3aHATHSX, aKTUBHOE y4acTHE B
TPYIIOBBIX 00CYXICHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOTHEHUS 3aJaHMUIA;

—ypOBEHb C(OPMUPOBAHHOCTH 3asABICHHBIX B paboueil mporpamMme KOMIETCHIUI
COOTBETCTBYET OPOTOBOMY, 0a30BOMY WUITU MPOJABHHYTOMY YPOBHIO.

Hezauem:

— (pparmMeHTapHBIC 3HAHUS 10 JUCLUIUINHE;

— OTKa3 OT OTBETA (BBIIOJIHEHNS TUCbMEHHON padoThI);

— 3HaHME OTAENbHBIX HCTOYHUKOB, PEKOMEH/JOBAHHBIX Y4€OHOH MporpaMMoi 1o
JTUCIUIUINHE;

— HEYMEHUE HCII0NIb30BaTh HAYYHYK TEPMUHOJIOTHIO;

— HaJIn4ue rpyObIX OMMOOK;

— HU3KUH ypOBEHB KYJIBTYphl HCIIOJIHEHUS 3aJaHUl;

— YpOBEHb C(POPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpaMme KOMIIETEHIIUN HUXKE
IIOPOrOBOTO.

5. Ilepeyennb yuyeOHOH JUTEpaTypbl, HH(POPMALUMOHHBIX PECYpPCOB H
TeXHOJIOT Ui

5.1 YueOnas Juteparypa

OcHoBHasi 1MTEpaTypa:

1. JlanwioB H.H. Marematndeckoe mopenupoBanue. KemepoBo: Kemel'V, 2014.
98 C. [DneKTpOHHBII pecypc]. - Pexum JIOCTYyTIa:
http://biblioclub.ru/index.php?page=book&id=278827.

2. MamukoB P.®. OcHOBBI MareMaTHYeCcKOro MojenupoBanus. M.: [opsdas
munus-Tenexkom, 2010. 368 c. [DOnekTpoHHbli pecypc]. - Pexum gocryma:
https://e.lanbook.com/book/5169.
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3. HOmoBuu B.U. Marematuueckue monenu ectrectBeHHbIX Hayk. CIIO.: Jlanp,
2011. 336 c. [DneKTpOHHBII pecypc]. — Pexum JIOCTYyTIA:
https://e.lanbook.com/book/689.

I[HSI OCBOCHUA JUCHUIIIMHBI HHBAJIMAAMU U JIMDAMH C OrpaHUYCHHBIMH BO3MOXKHOCTIMU
300pPOBbA UMCIOTCA NU3JaHUA B 3JICKTPOHHOM BHU/IC B 3JI€KTpOHHO-6I/I6J'II/IOTCLIHBIX CHUCTEMaAXx.

JlonoJIHUTEIbHAS JIUTepaTypa:

1. babemxo B.A., ITaBnosa A.B., ba6emko O.M., EBnoknmosa O.B. MaremaTuueckoe
MOJICJIMPOBAHUE DKOJIOTMUYECKUX IMPOIIECCOB PACHPOCTPAHEHHUS 3arps3HSIONUX BEIIECTB.
Kpacunomap: N3a-Bo Ky6I'VY, 2009.

2. HanumnoB H.H. Maremarudyeckoe wmogaenupoBanue. KemepoBo: KemepoBckwii
rocynapctBeHHbld yHuBepcuter, 2014. 98 c. [OnektpoHHbIM pecypc]. - Pexum poctymna:
http://biblioclub.ru/index.php?page=book&id=278827.

3. EmenpsnoB A.A., BmacoBa E.A., Jlyma P.B. HmutanmumonHoe MoJIeIMpOBaHKE
PKOHOMUYECKUX IpoleccoB. M.: @uHaHChl U cTatucThka, 2009.

4. 3axapoB l0.B. MaremaTnueckoe MOJICIMPOBAHUE TEXHOJIOTUYECKUX CHUCTEM
yae6noe mocobue. Momkap-Oma: IIFTY, 2015. 84 c. [DaekTpoHHbIl pecypc]. - Pexum gocryma:
http://biblioclub.ru/index.php?page=book&id=477400.

5.  MareMaTHUECKHUE MOJICIH U BBIYMCIUTEIbHBIN SKCIIEPUMEHT B IIPOOIeMe KOHTPOJIS
Y MPOTHO3a 3KOJIOTMYEeCcKOro coctossHus atmocdepsl / B.M. Haan, 1.3. Haam, P.A. Peickanenko,
E.IL. SApuesa. CraBponons: CKOVY, 2016. 376 c. [Onexrponnsii pecypc]. - Pexxum mocryma:
http://biblioclub.ru/index.php?page=book&id=467018

6. Temam, P. Maremaruueckoe MOJENMpPOBAaHHE B MEXaHUKE CIUIOUIHBIX cpern / P.
Temam, A. Mupausuinb. M.: U3narensctBo "Jlaboparopus 3nanuit", 2014. 319 c. [DnexTpoHHbIH
pecypc]. - Pexxum poctyma: https://e.lanbook.com/book/50538.

5.2. llepuoauyeckasi JuTEpaTYpa
He ucnonw3yrores

5.3. UuTepHeT-pecypchl, B TOM YHCJI€e COBPpeMeHHbIe MpogeccHoHaIbHbIE 0a3bl
JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIEC CHCTEMbI

DJ1eKTPOHHO-0ubInoTeYHbIe cucTeMbl (IBC):

1. OBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3b1 JAHHBIX:

1. Hayunas anexrponHnas 6ubnuoreka (HOb) http://www.elibrary.ru/
2. Springer Materials http://materials.springer.com/

3. zbMath https://zbmath.org/

Pecypcol cBOOOHOrO f0CTYHA:

1. Mup matemaruueckux ypasuenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, xumus, Mmaremaruka. http://www.phd4s.ru/index.html

3. Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org

4. CroBapu u suimkioneauu http://dic.academic.ru/
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Co0cTBeHHbIE JIEKTPOHHBIE 00pa3oBaTe/bHbIe U MH(OpManuOHHbIe pecypchl Kyol'Y:
Cpena MoayibpHOTO quHaMu4eckoro ooydenus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, y4eOHO-METOANUYECKUX KOMILIEKCOB, MyOIuKaIuil 1 KoH(epeHIHii
http://mschool.kubsu.ru/

5.4 Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPH OCYLECTBIECHUH
00pa3oBaTeILHOIO NMPoIecca MO JUCHMUILIHHE

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOT U

1. IlpoBepka MHIMBHUIYaJbHBIX 3aJaHUN U KOHCYJIBTUPOBAHUE IOCPEICTBOM 3JIEKTPOHHOU
IIOYTHI.

2. Ucnonp3oBaHue SJEKTPOHHBIX MPE3EHTALMH TNPH  MPOBEACHUU  JICKIUOHHBIX U
71a00paTOPHBIX 3aHATHH.

3. Hcnonbp3oBaHne MaTeMaTHUECKUX MAKETOB IPY BHITOJHEHUN MHIMBUAYATBHBIX 3a1aHUM.

IlepeyeHb HEOOXOAUMOIO MPOTrPAMMHOTO OOecredeHUust

1. Omnepanmonnas cucrema MS Windows.

2. HurerpupoBannoe oducnoe npuioxenune MS Office.

3. IlporpammHOe oOecrieueHUEe JUJIsi OpPTaHHW3AMH  YIPABISIEMOTO KOJUIGKTHBHOTO U
Oe3omacHoro jocryna B THTepHeT.

4. Maremarndeckuii maker Matlab.

6. MeToauyeckne ykazaHus il 00y4alOUUXCsl MO0 OCBOEHUIO JUCIUIJIMHBI

Tekymme 3aganus (CM. CIHCOK JIAOOPATOPHBIX pabOT) JOJDKHBI OBITh B YCTaHOBJICHHBIC
CPOKH IPOJIEMOHCTPUPOBAHBI CTYICHTOM IPETOIABATEIII0 BO BpeMs J1abOpaTOpPHOTO 3aHSATHS,
OpU 3TOM 3alllMTa IIOKa3bIBAEMOT0 TEKYIIEr0 3aJaHus WIA WHIUBUIYaJIbHOTO 3a/IaHus
MOJPa3yMeBaeT UAJIOT TPETOAaBaTeNsl M CTYACHTA, B IMPOLECCe KOTOPOTO CTYACHT IOJKEH
MPOKOMMEHTHPOBATh TMPEACTABICHHBIE PE3YyNbTaThl U OTBETUTh HA BOIPOCHI MpPENoaaBaTens,
eciM TakoBble OynyT umeThes. [1o pe3ynbpraram Oecebl 3amunaemMoe 3aanue uiu pabora audo
MPUHUMAETCS, TUOO JAI0TCS PEKOMEHJAIMHU 0 JOBEACHUIO €€ 10 HaJJIeXkallero Buia, mocie
Yero Ha IMOCIIEAYIONIEM 3aHATHH ITPOUCXOIUT €€ TIOBTOPHAS 3aIlUTa.

[Tonck wuHpOpMauM [UIsI OTBETOB HAa BONPOCHl I CaMOCTOSITENIbHOM paboThl U
BBITNIOJIHEHMS 3a/laHUM B HEKOTOPBIX CIIydasx IPEANOIaraeT He TOJbKO M3yYE€HUE OCHOBHOM
yueOHOW JUTEpaTypbl, HO W MPHUBJICUEHUE JOIMOJIHUTEIbHON JMTEpaTypbl, a TaKkKe
MCII0JIb30BaHUE pecypcoB ceTH VIHTepHeT.

B ocBoenun JAUCHUIITIMHBI MHBAJIWJAMH W JIMOAaMU C OTPaHUYCHHBIMHU BO3MOXKHOCTAMU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUKM 110 NPCIAMETY SABJIIIOTCA BaKHbBIM (1)aKTOp0M,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAYy MnOperoaaBaTcjiceM U O6y‘-IaIOHH/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

7. MaTtepuajibHO-TEXHHYECKOE o0ecnedeHue 1Mo JUCHUIJINHE

IIo Bcem BuaaM y4yeOHOW MdEATENBHOCTH B paMKax JUCIMIUIMHBI HCHOJIb3YIOTCS
ayJIUTOpUH, KAOMHETHI U 1a00paTOPUH, OCHAIIIEHHbIE 000PYJOBaHUEM.

Jns  camocTosiTenbHOW — paboThl  OOydYaIOMIMXCS  MPEAYCMOTPEHBbl  MOMEIICHUS,
YKOMITIJICKTOBAHHBIC CHCHH&HHSHPOB&HHOﬁ Me6eJ'II)IO, OCHAaIlICHHbIC KOMHBIOTepHOﬁ TEXHUKOH C
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BO3MOXKHOCTBIO TIOAKIIIOUEHHS K ceTn «MHTepHeT» M oOecrnedeHneM J0CTyna B AJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

MarepuanbHO-TeXHUYECKOE 00ecreYeHNE JUCIUILUINHBI U
No Bua pabdot
OCHAIIIEHHOCTh
1. JlabopaTopHblie KoMmnploTepHBI KJIacC, YKOMIUIEKTOBAHHBIM KOMIIBIOTEPAMH C
3aHATHUS JUIEH3UOHHBIM IPOTpaMMHBIM oOOeclieueHueM, HeoOXOoAuMOon
MeOenbo (JI0CKa, CTOJNBI, CTYIbS).
(aymutopuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
2. I'pynnossie Aynutopus  AJii  CEeMUHAapCKUX  3aHATUH, TPYNNOBBIX U
(MHIMBUYyaTbHBIC) | UHAMBHIYaTbHBIX KOHCYJIbTaIHH, YKOMILIEKTOBAaHHBIC
KOHCYJIbTAII ! HeoOXxomumoi  Mebenbro  (IOCKa,  CTOJBI,  CTYJbi) W
JEMOHCTPALlMOHHBIM 000pyI0BaHHEM
(aymutopuu: 129, 131).
3. Texymuii Aynuropust Uil CEMUHAPCKUX 3aHATUM, TEKYILEro KOHTPOJIS U
KOHTPOIIb, MPOMEXXKYTOYHOM aTTecTaluu, YKOMIUJIEKTOBaHHas HE0OXOAUMOMH
MPOMEXKYTOUHAs MeOenplo (I0CKa, CTONbBI, CcTynbs) (aymmropuu: 129, 131, 133,
aTTecTaIus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMIBIOTEPAMH C JIUIICH3UOHHBIM MPOTPAMMHBIM 00€CIICUeHUEM U
BbIxozoM B uaTepHeT (106, 106a, A301)
4. | CamocrostensHass | KabumHer  miast  caMOCTOATENBHOW  pabOTBI,  OCHAICHHBIH
pabora KOMITBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHUS K CETH
«HTEpHETY, TPOTPAMMOI SKPAHHOTO YBEJIMYEHUs, 00ECTIEYCHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO
cpely YyHUBEpPCUTETa, HEOO0Xoaumoll MeOenplo (J0CKa, CTOJBI,
CTYIbA).
(Ayautopust 102a, unTanbHbIN 3a1).
Peanmzanus kypca npeanosiaraeT HaTM4Me MUHIMAIBHO HEOOXOJMMOTO /ISl pealin3aluu
JAHHOM mporpamMMmbl [EpeYHs MaTepUalbHO-TEXHUYECKOTO O0ecledyeHus: ayAauTOpHH,

000pyTI0BaHHBIE BUICOTIPOSKIIMOHHBIM 000PYIOBAaHUEM JIJIs TIpE3eHTaNM (LIU(pOBOIA IPOEKTOD,
9KpaH, HOYTOYK); KOMIBIOTEPHBIE KIACChl JUIs IPOBEIECHUS TaOOPaTOPHBIX 3aHATHI.
KomnerotrepHas noaaepxka yuedHoro nporecca rno HanpasieHuto 01.03.02 Ipuknannas

MaTEMaTHUuKa

u  uHpOpMaTHKa

obecrieynBaeTCs II0 BCEM JAUCIHITIIIMHAM. CDaKy.TIBTCT

KOMITBIOTCPHBIX TEXHOJIOTHI 1 HpHKHaI[HOfI MaT€MaTuK, OCHAIICH KOMIIBIOTCPHBIMHU KJIACCaMHU,
YCTAaHOBJICHA JIOKAJIbHAA CCTh, BCEC KOMIIBIOTCPBI q)aKyJ'H)TeTa MNOAKJIHOYCHBI K CETHU I/IHTCpHeT.
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