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1 Heau u 3a1a4u U3y4YeHUs1 AUCHUILINHBI
1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

Juctummaa «MareMaTideckoe MOACITUPOBAHNE MMPUPOIHBIX M TEXHOTEHHBIX 00BEKTOB U
IIPOLIECCOBY» CTABUT CBOEH LEIbI0 OCBOCHHE METOJOB IMOCTPOCHHS MaTEMaTHUYECKUX MOJeleH,
OTHCHIBAIOIIUX OCHOBHBIE OCOOCHHOCTH (PYHKIIMOHUPOBAHUS 3KOJOTUYECKHUX, SKOHOMHUYECKHX
U TEXHOJIOTMYECKUX CHCTEM; MOATOTOBKY K BBIOOPY ONTHUMAIIBHBIX MOAXOJIOB K IOCTPOCHHIO
MoJIeNieil B COOTBETCTBYIOIIEH 00JIaCTH MPAKTHUKH.

Llenn AMCHUIUIMHBI COOTBETCTBYIOT hopMupyeMbiM kKomrieTeHmusam [1K-1, TIK-2.

1.2 3agaun AUCHUILIHHBI

OcCHOBHEBIE 3aJa4u JUCHUITIIIMHBI:

— YCBOCHHEC OCHOBHBIX I/I,Zlef/’l H TOAXOJ0B K ITOCTPOCHUTIO MATEMATUICCKUX MOI[GJIef/'I;

— 3HAaKOMCTBO C O6H_[I/IMI/I IpUHOUIIaAMU W KOHKPETHBIMH METOAAMHU IIOCTPOCHHUA U
HCCICIOBAaHUA MAaTEMATUYCCKUX MOI[GJIGI\/JI PA3JIMYHBIX CUCTCM;

- 06y‘leHI/IC MECTOdaM (I)OpMaJ'II/BaLII/II/I, AIropuTMu3alnvn U pealin3aliu MOI[GJ'IGﬁ Ha
OBM.

1.3 MecTo AUCHUILIUHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JucnummmHa «MaTteMaTndecKkoe MOICTUPOBAHUE MMPUPOIHBIX U TEXHOTEHHBIX 00BEKTOB
U TPOIECCOB» OTHOCUTCA K MAWCHMILUIMHAM 10 BBIOOpY BapuaTuBHON wactu bioka 1.
Jucnuminzel (Monynn) 6akaiaspa.

Kypc sBisieTcs eCTeCTBEHHBIM MPOJOIKEHHEM UYHUTAEMBIX paHee KypCOB U COACPKHUT
CHUCTEMAaTUYECKOE H3JIOKEHHWE OCHOBHBIX TOHATHM W TNPUHIMUIIOB MaTeMaTH4YE€CKOTO
MOJICTTUPOBAHUS, MPUMEPHI MOCTPOCHHUSI MAaTEMAaTHUECKUX MOJENed HEKOTOPHIX MPOLIECCOB U
SABJICHUM W METONIbl HCCIeoBaHUs JTHX wmoxaened. Kypc momkeH cinyxutb 0a3zol s
dbopMUpOBaHUA HABBIKOB MAaT€MaTHYECKOTO MOJICIHPOBAHUS B PA3IUYHBIX MPUKIATHBIX
obnactsax. JlaHHas AWCHUIUIMHA HaumOOJee TECHO CBsi3aHA C Teopued OOBIKHOBEHHBIX
muddepeHIaTbHBIX YPaBHEHUH U YPaBHEHUSAMU MAaTEMATHUECKON (DUBHKH.

Teopernueckoit 0a30i JIsI OCBOEHUS JUCHUIUIMHBI SIBIISIIOTCS  MaTeMaTHYECKHE
TUCITUIIIMHBI: MaTeMaTHYeCKHi aHain3, OOBIKHOBEHHbIE nudepeHIansHble ypaBHEHUS,
YpaBHEHUsI MaTEeMaTUYECKOW (U3HMKH, TEOPHUS BEPOATHOCTEH W MaTeMaTHYeCKas CTaTUCTHUKA,
HCCIIeIOBaHKE Omepanuii B 00beMe, MPeTyCMOTPEHHOM IS COOTBETCTBYIOIIEMY HAIPABICHUIO
MOATOTOBKH.

1.4 TpeOoBaHus K pe3yJibTATAM OCBOCHHS CO/IePKAHUS JTMCHUTNIIMHbI

[Tporpamma omnpenenser o0muid 00beM 3HaHUH, MO3BOJSAIONIMN CHOPMHUPOBATE Y CTYIEHTA
LIEJIOCTHOE MpPEJCTaBIeHHEe 00 OCHOBaX MOJXOAaX K IMOCTPOCHUI0 MaTeMaTHYECKUX MOJeJei,
o0OecreunBaroIUX MUPOKUI CIIEKTP UX TPUMEHEHUH.

[Toce n3ydeHust TUCIUTUTAHBI CTYJAEHTHI IOJDKHBIL:

— 3HaTh MPUEMBI, METObI, CIOCOOBI (popManu3auu 0OHEKTOB, MPOIIECCOB, SBICHUN U WX
KOMITHIOTEPHOM peain3aliii, JOCTOMHCTBA M HEIOCTATKU PA3IUYHBIX CIIOCOOOB MPEACTABICHUS
MOJIeJIel CHCTEM Ha YPOBHE, TOCTATOYHOM JIJIsI CIIOIh30BaHUSI B TIPAKTHYECKOM TSI TEIbHOCTH;

— YMETb CTPOUTH U BepU(UIIUPOBATH MTPOCTEHIIINE MOJIEIH CUCTEM U MIPOIIECCOB;

— BIQJIETh METO/IOJIOTHEH U OOIIMMHU MIPUHIIMITAMH TTOCTPOSHHS MAaTEeMAaTUYECKUX MOJIeNen
00BEKTOB M CHUCTEM, a TaKXKe METOJAaMH aHallu3a U CHHTe3a (HeOOXOJWMO 3HATh TMPHHIIMITBI
MOJICTTMPOBAHUS, KITaCCU(DUKAIIIIO MOJIENIeN CUCTEM U CITOCOOBI UX MPEACTABICHHS);

B pesymbrare wu3ydeHWS OUCHUIUIMHBI CTYICGHT JOJKEH OBJAACTh CJCAYIOIIEH
KOMIICTCHIIHEH



WHnekc Conepxanue B pesynbTaTe nzydeHus: yaeOHOW TUCIMIUIMHBI 00 yJaroIIHecs
KOMIIETE | KOMIIETCHIINU (I/IJII/I JAOJIZKHBI
HIINN e€ yacTn) 3HATH yMeThb BJIaJAETh
—  CHOCOOBI — CTpOHTh — HaBBIKAMHU
WCTIOJTb30BaHHUS MaTeMaTHYECKUE aHaamusa, co-
COBpPEMEHHBIX MOJIETIN U OIIEHWBATh | TIOCTABJICHUS u
METOJIOB TSI PEIIEHUS | MX a/JIeKBaTHOCTD; 00001IeHS
HAYYHBIX M | — comepXaTelbHO | PE3YIBTATOB
MPAKTHUYECKUX 3a/1a4 HHTEPIPETUPOBATH TEOPETHUUECKUX u
—  TIPUHIUIIBI BLI60pa pe3yJIbTaThI; MIPAKTUYCCKUX Huc-
METOJIOB W CPEICTB CJIC/TOBaHMIA B
W3yYCHUS MPEeIMETHON 00J1acTH;
CrocobeH  peraTh| MAaTEMaTHYECKON —  OCHOBHBIMHU
aKTyaJbHBIC u| Moaenu; MEeTOIaMH
[K.] [3HAUMMbIE 3312w —  MOJXOMbI K HCCIIeTOBAHMS u
MIPHUKJIATHON BepUpUKAITIU MaTEeMaTHYCCKUX
MaTeMaTUKH ¥| MozeNleli M OLIEHKE MoJienei;
WH(POPMATHKH 3arpar Ha ux — HaBBIKAMH
peannzanuio; CoJIepKaTeTbHOM
—  [AKeTEH UHTEPIPETAIIUU
MPUKIATHBIX pe3yJIbTaTOB,
Mporpamm, — HaBBIKAMHU
WCTIONB3yEeMBIE  TIPH HCTIONTE30BAHUS
MOCTPOCHUU MOZeTNeit MMaKeTOB TMPHUKIATHBIX
nporpaMMm aisi  obec-
TICYCHUS mporecca
MOIETTUPOBAHUS
— TeMaTU4YecKHue — OpraHH30BaTh — HaBBIKAMH PabOTHI
CEeTeBBIC 3¢ (eKTUBHEIN MTOUCK | ¢ WHpOpMAIEH U3
WHPOPMaIMOHHEIE uHQOpMaITUH 0 | pa3IMYHBIX
Criocoen  axtpiol PECYPEPS npeL[MeT'Hoﬁ WUCTOYHHUKOB  (TIedar-
—  COBpEMCHHbIC obmacTu; HBIX,  DIJIEKTPOHHBIX,
yHacTBoBath B TEHJACHUMHM Pa3BUTHS | — HUCIIOJIB30BaTh CeTeBLIX);
UCCJIeIOBAaHUN
HOBBIX Hay4YHBIX U | DIIEKTPOHHBIE — HaBBIKAMH OIICHKHU
[1K-2 HPHUKIATHBIX OubnuoTekn AJISL | BBIYMCIIUTENILHOM
MaTeMaTHYECKUX N .
Moenedt 5| AOCTHKEHHI B | yIiIyOseHus SHAHHMH | CIIOXKHOCTH MOJIEIIH;
obmactu 1o MpeAMETHOU
€CTECTBEHHBIX
HayKax MaTeMaTHYeCKOTO obmacty;
MOJICTIMPOBAHMS, — IUIaHUPOBAaTh
3Tafnbl CO3JaHUA U
BepUpUKAITUT
MOJIEITH

2. Conep:kaHue ¥ CTPYKTYpa JMCIHHIIIHHBI

2.1 PacnpeneJienrie TPYA0€MKOCTH AU CHUNIMHBI

OO6mast  TPyAOEMKOCTh

JAUCITUITIIMHBI

COCTaBJSIET 3

3a4YC€THBIX

enmanIp, 108

akagemuuecknx 4acoB. Kypc «Maremarnyeckoe MOAETUPOBAHUE MPUPOIHBIX U TEXHOTEHHBIX

00BEKTOB U MPOLIECCOBY» COCTOUT U3 JIA0OPATOPHBIX 3aHATHH, COIMPOBOKIAAEMBIX PEryIspHON

UHIMBUYaIbHOW paboTON mpemnogaBareNs cO CTyJEHTaMH B MPOIECCEe CaMOCTOSTEIbHOMN
pabotsl. [Iporpammoil ucuumiIMHLI npexycMoTpesl S0 yacoB 1a00paToOpHBIX padoT.




Cemectp
Bun yuebHoit paboTs Beero (gacer)
4acoB 7
KonTakTHas padora (Bcero) 56,2 56,2
B Tom uncie:
3aHATHUS TEKIIMOHHOTO TUIIA — —
3aHATHS CEMUHAPCKOTO THITA (CEMHUHAPHI, TPAKTHICCKUE
3aHATHS) - -
JlaGopatopHble 3aHATHUS 50 50
HNnasi koHTaKTHAs padoTa:
KonTpons camocrositensHoii pabotsl (KCP) 6 6
ITpomexyrounas arrectanus (VMIKP) 0,2 0,2
CamocrosiTeibHasi padoTa (BCero) 51,8 51,8
B toM uncre:
KypcoBas pabora — —
ITpopaboTka y4eOHOro (TEOPETUUECKOr0) MaTepuasa 25 25
[ToaroTroBka K TEKyIEeMy KOHTPOIIO 26,8 26,8
KonTpoas: 3auer
O0wuas Tpy10eMKOCTh yac. 108 108
B TOM WHCIe KOHTAKTHad | g, 56,2
padora
3a4. eI 3 3

2.2 CTPyKTYypa IMCUMILINHBI

Pacnipenennenrie BuIOB yueOHOW pabOTHl 1O pasfenaM AUCHUILTHHBL  Pa3gensr

JAUCOUIIJIMHBI, U3Yy4aCMBbIC B 7 CEMECTPEC

KonngecTBo yacoB
Ne HaunmenoBanue paznenos Aymuropuas | Bueaynuropuas
Bcero pabota pabora
JIP CPC
1 | O6mue Bopockl MOACTHUPOBAHHUS 4 2 2
2 | MoaenupoBaHHe YKOJOTHYECKHX MPOIIECCOB U CHCTEM 8 4 4
3 Moaenvn Y METOJIbI OLICHKHU 3arps3HEHUs aTMOC(EPBI, 18 8 10
BOJTHOU CpEJIbl U TIOBEPXHOCTH 3EMITH
4 | MareMaTH4eCKre MOJEIH B CEHCMOJIOTHA 10 6 4
5 | Mojenu B3auMOJ€UCTBUS AIIEMEHTOB KOHCTPYKIUH 12 6 6
6 | Moxenu pa3pynieHus 12 6 6
7 MoienupoBaHue SJKOHOMHUECKUX CHCTEM. Teopust 16 8 8
MOTOKOBBIX quarpamm doppectepa
8 | Craructuveckre METOIbI MOJIEITHPOBAHUS 10 4 6
9 Drarnbl CHCTEMHOTO MojienupoBanus. [IpoBeneHue 8 4 4
JKCIICPUMEHTOB Ha MOJICIIH
10 | O630p M3yueHHOr0 MaTepuala U NpOBEeICHHUE 3aUeTa 3,8 2 1,8
KonTpousb camocrositenbHol padotsl (KCP) 6 — —
[Ipomesxxyrounas arrectauusi (MLKP) 0,2 — —
Hmozo 108 50 51,8




2.3 Conep:xkaHue pa3aeaoB THCHUIIUHDI

2.3.1 JIabopaTopHbIe 3aHATHSA

HaumenoBanue dopMa TeKylIero
Ne Conep:xanue pasaeia
pasnesa KOHTPOJIsA
1 |OGmme BOmpoCH! Ompoc 1o
MOJIETTUPOBAHUS MopenupoBaH#e Kak METOJT HAYYHOTO TIO3HAHUS. pe3yapTaTam
Knaccudukanms Moaemnei. nabopatopHoi
paboThI
2 |MopaenupoBaHue OO01mecuCTeMHBIN TTOAX0 K MOICITHPOBAHUIO n
IKOJIOTHYECKUX SKOJIOTHYECKUX CHUCTEM. BBeZieH e B TEOPHIO PE/ICTABICHIC
MPOLIECCOB U CHCTEM pasmepHocTei. [IpuMeHenne nHTerpaIbHbBIX HHJHBHYAIIBHOTO
npeoOpa3oBaHui. SAIAHIA
3  |Monenu u METOIBI O01mas MoJIeNb pacIpoOCTPaHEHH 3arPSA3HSIIONNX
OLICHKH 3arps3HEeHUs BeniecTB. [locTaHOBKa OCHOBHBIX 3aad.
aTMocdepbl, BOJAHOM BaprannoHHO-pa3HOCTHBIE METOABI PELICHHUS 3a1a4. I
cpensl 1 moBepXHOCTH | KOppeKTHOCTh MOCTaHOBKY HaYaIbHO-KPaeBhIX 3a7ad PE/ICTABIICHIC
3eMITH JUTSL ypaBHEHUS niepeHoca U muddy3un. MeTosr HHI[H::I;&?;;I:HOFO

pa3pbIBHBIX pelieHuii. Bepudukamus Mmonemu.
OcaxneHue 3arps3HIIONUX BEIIECTB Ha
Pa3HOTUIIHBIE MOACTWIAIOIINE TOBEPXHOCTH.

4 |MatemaTtuyeckue Ompoc 1o
OCHOBBI MEXaHHUKH J1eHOPMHUPYEMOT0 TBEPAOTO TEIa.

MOJIETH B CEHCMOJIOTHH. pe3ynbTaTam
Pacnpoctpanenue ynpyrux BosnH. OnpeneneHue .
HanpsDKEHUH B 3eMHOH Kope U TuTocdepe nabopatopHoit
paboTHI

5 |Mopgenu OCHOBBI TEOPHUH IUIACTUYHOCTHU. J[MHAMIUECKHE U Ompoc 1o

B3aNMOJecTBUA CTalllOHapHbIe KOHTaKTHBIE 3a7aui. MeTo bl pe3ynbTaTam
3JIEMEHTOB peLICHNs CTAMOHAPHBIX U HECTALIMOHAPHBIX WHIUBUAYATBEHOTO
KOHCTPYKLHUH KOHTAKTHBIX 33724 3aJaHUs;

6 |Mopenu paspymenust  |3agayu 0 TPEUIMHE U )KECTKOM BKIIIOUCHHHU B Omnpoc no
yIpyro# noyryorpanndeHHoi cpene. Kpurepun pesynbraTam
paspyLeHns. DJIEeMEHThI TEOPUU BUPYCOB WHIWBUAYATBEHOTO
"BUOPOITPOYHOCTH 3aJIlaHus

7 |MogenupoBanue IToToku u pesepByapsl. MoaenupoBaHue Omnpoc no

SKOHOMHMYECKHX CUCTEM. |[SKOHOMHUYECKHX B3auMoeicTBUil. Moaens pesynbraTam
Teopust HIOTOKOBBIX MIPOU3BOJCTBEHHO-COBITOBOTO KOMILIEKCA. nabopaTtopHoi
nuarpamm @oppecrepa |MozaenupoBaHie TUHAMHUKH Pa3BUTHS ropojia paboTHI

8 |Crarncrmieckue Monenuposanue cirydaiiHbIx coObITHi. IToToKK Ompoc no

MCTO/bI MOIC- city4aiiHbIX cOOBbITHI. [10TOKM CirydaliHBIX COOBITHII C|  pe3ynbTaTam
JINPOBAHMUA. nocueneicTerueM. UMUTAIMOHHBIE MOAEHN CIIOKHBIX m1abopaTopHOA

CUCTEM. paboTHI

9 |Dramnsl CHCTEMHOTO
. Ompoc 1o

MO/JICJINPOBAHHSI. AJropuTMu3anys MaTeMaTHYECKUX MOAETIeH
[IpoBenenue IInanupoBaHME MAIIMHHBIX SKCIIEPUMEHTOB. pesyJbratam
AKCIIEPUMEHTOB Ha O6paboTKa 1 aHAIH3 PE3yTHTATOB MOJICTUPOBAHUS Ha60pgT0pHOH
MOJIETH. paboTeI

IIpuMepHbIe 3a7aHus 115 1a00PATOPHBIX padoT

Paszgen 1

MO)IeJ'II/IPOBaHI/Ie Kak MCETOA HAyY4YHOIr'0 I10O3HaHU:. Hcmons3oBanne MOACIIMPOBAHUA TIPU
HCCIICOOBAHUHM, TMPOCKTUPOBAHHMU HW OKCIUTyaTalkuHM Pa3JIMYHbBIC CHCTCM. HapaMeTpLI n
XapaKTECPHUCTHUKH. HCCJ’IC,}IOBaHI/Ie CBOMCTB CHCTEMEI B mponecce CUCTEMHOI'O aHalln3a, CUHTE3



onTUManbHOM cuctembl. Knaccudukanus mopmeneir. Mojenn HENPEpBIBHBIX W AUCKPETHBIX
cucteMm. JleTepMUHUpPOBAaHHBIE U croXacTudeckue mopaenu. OOIHe MPUHIMITBI MTOCTPOSHUS
MoOJIeNIell CIIOKHBIX cucTeM. Bo3moxkHocT popManu3anuu OONBIIMX CUCTEM. AJIEKBATHOCTh U
3G(EeKTUBHOCT,  MOJETW.  AHATUTHYECKHE, YWCICHHBIE,  CTATUCTHYECKHE  METOJIBL.
CpaBHUTENIBHBIN aHATTN3 METOI0B MOJICITMPOBAHHUSI.

1) Peanusamus B cpene Matlab mogeneit ¢usudeckux mporeccoB (KoyieOaHUsT CTPYHBI,
OJTHOMEPHBIH TEIIONEPEHOC);
2) Peanuzanus B cpene Matlab npocreitmieit Moenn momysium.

Pa3zgen 2

OOmecucTeMHBI MOAXOJ K MOJEIMPOBAHUIO 3KOJOTHYECKHX CHUCTeM. Mojaenu MOMmyNsLui.
Mopaenu macconepeHoca. Beenenue B Teoputo pasMepHoctei. IIpeacraBienne MareMmaTuyecKoin
Mozenu B Oe3pasmepHoM Buje. [IpuMeHneHue mHTerpaibHbIX ImpeoOpazoBanuil. HTErpanbHbie
npeoOpazoBanust Oypre u Jlamnaca u X cBOMCTBa.

3) UccrnenoBanue B cpeae Matlab wmogenun auddysun (1Be mpoCTpaHCTBEHHBIC
NEPEMEHHBIC) C PA3TUUHBIMU IPAHUYHBIMHU YCIIOBUSIMH,

4) HWccnenosanue B cpeae Matlab momenu muddysuu ¢ yueTom aerpaganud npuMecH;

5) UccnenoBanue B cpene Matlab momenun nuddysmm ¢ yderom rpaBUTAIIMOHHOTO
OCC/IaHUs;

Pasznen 3

OOmast Mozenb paclpoCTpAaHEHMs 3arpsA3HAIONIMX BEIECTB. YpPaBHEHHUs IEepeHoca U
TypOyneHTHoU mud¢y3uu. YpaBaenus HaBbe — Crokca. HecTanmmoHapHbIE M YCTaHOBHBIIIHECS
nponecchl. [loctaHoBKa OCHOBHBIX 3aaay nepeHoca U aAup¢y3un. TUIbl IPaHUYHBIX YCIOBHM.
BapuannonHo-pa3HOCTHBIE METOIBI pelIeHust 3amad nepeHoca-auddysuu. KoncepBaruBHbIe
MOHOTOHHBIE PAa3HOCTHBbIE CXeMbl. .KOpPPEKTHOCTh NMOCTAHOBKM HA4YaJIbHO-KPAEBBIX 3a1ad AJis
ypaBHEHUs TMepeHoca U AUPPy3uu (IUIsl pa3aIudHbIX 00JIacTel M TpaHUYHBIX YCIIOBUH).
CpoiictBa u mnpezacraBieHus O-QpyHkuuu [lupaka. MeToabl pa3pbhIBHBIX peIIEHUH peleHus
CTAllMOHAPHBIX 3a/a4 JJIs CiIydas COCPEAOTOYEHHBIX MCTOYHHMKOB. Bepudukanus monenu
nepeHoca U Aupdy3un npumecu. OcaxaeHue 3arpsA3HSIOMIMX BEIIECTB Ha Pa3HOTHUITHBIE
MOJACTUIAIOIINAE MOBEpXHOCTH. (BeneHME CMEIIaHHBIX KpaeBbIX 3aJad K CUCTEMam
MHTETpaJIbHbIX ypaBHeHHH. [locTpoeHne npuOIMKEHHBIX pPEIIeHUH CHCTEM MHTErpajbHBIX
ypaBHEHM (BHYTPEHHSS U MOTpaHCIONHas cOCTaBIsAtoImMe peteHns). Gakropuzanust GyHKIHUA.
Teopembl 0 ¢akropuzanuu QYHKIMA B BHAE CYMMBI U mpousBeAeHus. Hopmanuzanus.
[Tpubnuxennas dakropuzanus ¢(yHKUMA M Marpul-QyHKIMHA. HHTerpasbHOe ypaBHEHHE
cBepTtku. Meron Bunepa — Xornga pemieHuss HHTErpajdbHbIX YpaBHEHUH HA MOJIYIPSIMOI.

1) Uccnenosanue B cpeae Matlab moaenu nuddysun ¢ yaetom KOHBEKIHH;

2) Ucnonb3oBanus uacTpyMeHToB Matlab mis ananutiueckux npeoOpa3oBaHuii.

3) Pemenue 3ana4 1t ypaBHeHust AM(PQy3uu ¢ UCIOIB30BaHIUEM BAPHALIMOHHO-PA3HOCTHBIX
METOJIOB;

4) Pemenue 3a1a4 MacconepeHoca YUCIEHHO-aHATUTHYECKUMH METOIaMU;

5) Peamuzamus nBymepHOW wmonenu Aud@Py3uu ¢ yd4eTOM KOHBEKIIMHM, OCAXKIACHUS U
Jierpajaluy IpuMecH;

6) UnceHHO-aHAIUTHIECKOE PEIICHHE 3a7auy TS TOBEPXHOCTHOTO NCTOYHHKA,

7) Bepudukarus Moaear MUrpalii NpuMecH YUCICHHO-aHATUTUYECKMMU METO/1aMU;

8) MHcmonp3oBaHWe HWHCTPYMEHTAPHS aAHAIUTHUECKUX TmpeoOpasoBanuii  Matlab s
daxTopuzanmuu GyHKIUNA 1 MaTpUL-DYHKIUNA BTOPOTO MOPSIKA;

9) Pemienrie uHTErpajibHbIX YpaBHEHUH.



Pasznea 4

OcHoBbl MexaHuKu Jedopmupyemoro TBepaoro tena (CruomHas cpeaa. Buabl BHENTHUX cull,
TEH30p HANpsOKEHUW. YPaBHEHHS] JBWOKEHHS M PaBHOBECHS B KOMIIOHEHTaX TEH30pa
HanpspbkeHud. Tenzop nedopmarnuu. OOoOmEeHHBIH 3akoH ['yka. YpaBHEHHS YIPYyroro
paBHOBeCHUS U JABUXKEHUS B IepeMelleHusx). Pacripoctpanenue ynpyrux BosH (/lBa Tumna BOJIH.
IToBepxHocTHBIE BOJHBI Penes. Bomubl JIsBa). OnpeneneHue HanpsDKEHUH B 36MHOM KOpe U
mutocgepe.

1) OHpe,I[eJ'ICHI/Ie BCKTOpa IIOJIHOI'O HAIIPsSAXKXCHHUA B Sa,HaHHOfI TOYKEC Ha INIoIaaKe,

o o 2 2
KacaTCjIbHON K HNUJIMHAPHUYCCKOU IMOBEPXHOCTHU y +Z7" = 4 IIpHu 3aJIaHHBIX KOMIIOHCHTAX

TEH30pa HaIIPSHKCHHUS,
2) HaiiTi Harpy3ky, KOTOPOH COOTBETCTBYET 3ajaHHasi (DYHKIHS HaNpsHKEHUH, Hampumep,

S

3) UccnenoBatk 3a1aqy KpyueHUs sl IPU3MATHYECKOTO Opyca, SJUTHIITHYECKOTO CEYSHHUS.

Pa3znen 5

VYcnoBus TekyuyecTd U ynpodHeHHs. OCHOBHBIE COOTHOILEHHUSI TEOPUM IUIACTUYECKHUX
negopmanuii. OCHOBHbIE COOTHOILEHUS TEOPUM IUIACTUYECKUX TeueHui. J(uHamuueckue u
CTallMOHAapHbIE KOHTAKTHbIE 3a7aud. MoJaenu KOHTaKTHOIO B3aWMOJAEWUCTBUSA (YCIIOBUS B
o0nacTH KOHTakTa). MeToabl pelIeHUsl CTAlMOHAPHBIX KOHTAKTHBIX 3a1ad. llpumeHeHue
UHTETPATBHBIX NPe0o0pa30BaHU B HEOTPAaHUYEHHBIX U TOJIYOrPaHUYEHHBIX 00nacTax. MeToabl
pelLlIeHHs] HeCTAllMOHAPHBIX KOHTAKTHBIX 3aaad. Ilepexox oT nMHAMMUYECKUX K CTAl[MOHApHBIM
3aJja4aM C MOMOIIbIO IPUMEHEHUs peoOpazoBanus Jlamnaca.
1) TIpumeHeHHe UHTETPAIBHBIX TPEe0OpPa30BaHUIL;
2) YwucneHHOe 00palleHUe HHTETPAIbHBIX TPE0Opa30BaHUIA;
3) HaxosxaeHue pelieHHe OJHOPOJHBIX YPAaBHEHHH CTaTHYECKOW TEOPUH YIPYrOCTH B
Cllydae IJIOCKOTO HAIPSKEHHOIO COCTOSHUS;
4) PacueT HanpsHKCHHUHM B 33J]aHHOI TOUYKE MOIYIUIOCKOCTH B CiIydyae 3aJaHHON Ha TPpaHHMIe
JIOKaJIbHOM HArpy3Ka, JEHCTBYIOLIEH IO YIIIOM.

Pa3zmen 6

3amaun O TpEeIIMHE U JKECTKOM BKJIIOYEHHM B YHPYroil moiyorpaHuueHHoO# cpene. Kpurepuu
paspyueHus (sHepreTudeckuid kputepuil I'puddurca, cunoBoit kpurepuit psuna. DaeMeHTHI
TeOpuu «BHPYCOB» BUOponpouHoctu (Dopmyna bertu. OCHOBHBIE COOTHOIICHHUS MEXKIY
HanpsDKeHUsIMU U niepemereHus M. Kinaccuukanus «BUpycoB» BUOPOIPOYHOCTH).
1) Monenr OecKOHEYHOW IJIACTUHBI €IMHUYHOW TOJIIIMHBI C LEHTPaIbHOW IMONEepedHON
TPELIVHOW;
2) OnmnpeneneHue KpUTUYECKOW CKUMAIOIIEW CHJIBI UL CTEPXKHSA C  IIAPHUPHO
3aKpeIICHHBIMU KOHLIAMU;
3) OmnpeneneHne MaKCUMaJIbHOTO TMporuba B CcepeIuHe paBHOMEPHO HarpyKeHHOMN
KBaJJpaTHOM IIACTUHBI, IB€ CTOPOHBI KOTOPOM CBOOOIHO OIEPTHI, a JIBE APYTHE 3aIIEMIICHBI
metoqoMm by6HoBa-I"anepkuna;
4) MozaenupoBaHie IPOCTEUIINX «BUPYCOB» BUOPOIPOUYHOCTH.

Pa3zpen 7

MeTtoa MaTeMaTH4eCKOro MOJEIMPOBaHUS B dKOHOMHUKe. HekoTopble Mozaenu (pUHAHCOBBIX U
HKOHOMUYECKUX IMPOLECCOB (MOJENb pPABHOBECHS PHIHOYHOM HKOHOMHUKH, MaKpOMOJEh
HKOHOMHUYECKOTO pOCTa, MOJEb pekiambl). Mosens riobansHoro passutus Jx. @oppecrepa.
Ilotoku u pesepByapbl. MoJaenupoBaHue 5SKOHOMMYECKUX B3auMOAEHCTBUUA. Moaenu
3ama3qplBaHus. Mozenb IPOM3BOICTBEHHO-COBITOBOIO KOMIUIEKCA (IIPOM3BOJCTBO, CKJIaJ
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ONTOBOI TOProBIIM, CKJIAJ PO3HUYHOW peanuzauuu). MoneaupoBaHUE OUHAMHUKU pPa3BUTHS
ropoga. OmnucaHue W aHAJIU3 OCHOBHBIX XapaKTePUCTUK (IPENIpUATHs, KWIOH QoH,
HaceJICHHE).

1) Peanu3zaius npocTeiieii Moean peKIaMbl;

2) Peanu3anusi MOJIENIM TOHKU BOOPYKEHHUIA,

3) Peanmzaums Moneny 3amas/blBaHMs IIEPBOTO MOPSAKA Uil IOCTOSHHOTO BXOIHOTO

CHUTHAA;

4) Peanu3anus MOJIENIM 3ala3bIBaHUSA IIEPBOTO MMOPSAIAKA JJIS HMMITYJCHOIO BXOIHOI'O
CHUTHAJAa;

5) Peanuzanms Mojesel 3ama3iblBaHHsS CTApIIMX IMOPAAKOB JJIS MOCTOSHHOTO BXOIHOTO
CHTHAJAa;

6) Peanmaunﬂ MO,Z[eJ'Ief/'I 3al1a3/IbiIBaHuA CTAPIIUX IMMOPAAKOB IJII UMITYJIbCHOI'O CUI'HAJIA.

Pasznea 8

MonenupoBanue ciaydailHbix coObiTHil. [loToku ciydaitHbix coObiTHil. [loToku ciydalHBIX
coObITuil ¢ mocneaeiicTBueM. VIMUTAalMOHHBIE MOJENIN CIOXKHBIX JUHAMUYECKUX CHCTEM.
OcHoBHble nOHATHA. [IpUHINIIBI 1 METOIBI TOCTPOCHUSI IMUTALIMOHHBIX MOJIEIIEH.

1) OrieHka mapaMeTpoB CIyYaHOTO MPOIECCa;

2) OrueHuBaHUE TAPAMETPOB PU HATMYHMU OIIMOOK U3MEPEHHS,

3) OO6paboTka 1 aHAJIU3 PE3YJIHTATOB CpeacTBaMu MakeTa Statistica.

Pa3zgen 9

AnropuT™MH3anms MaTeMaTHYeCKuX Mmojenel IlmaHupoBaHwe MAaIIMHHBIX OSKCIICPUMEHTOB.
O0paboTKa 1 aHaU3 Pe3yJbTATOB MOJCIUPOBAHHS.

1) O6paboTka 1 aHaIM3 pe3yabTaToB cpeacTBamu Excel;

2) O6paboTka U aHAU3 pe3yIbTaTOB cpeacTBaMu makera Matlab.

2.3.2 TlpumepHasi TeEMATHKA KYPCOBBIX padoT (MIP0eKTOB)
VY4eOHbIi MJ1aH HE MPeyCMaTPUBAET KYPCOBBIX Pa0OT MO JaHHOW AUCLUILIUHE.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs Il CAMOCTOSATEIbHOH padoThI
00y4YaOIIHUXCS 10 TUCHHILINHE

[TepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI
Ne Bun CPC IO BBINOJIHEHUIO CaMOCTOSITENbHOM paboThI

1 |lloaroroBka k Texymemy| l.babemxo B.A., IlaBnosa A.B., ba6emko O.M., Esnoxumona O.B.
KOHTPOJII0, MOAroToBKa|MaTeMaTnyeckoe  MOJEIMPOBAHHE — SKONOTUYECKUX  IPOLECCOB
VHIMBUYaIbHEIX 3aa—|PACTIPOCTPAHEHHS  3arpA3HSIONIMX  BEIIECTB. Kpacnopmap: M3za-Bo
KyorI'Y, 2009.

2. ManukoB P.®. OcHOBBI MaTeMaTH4YEeCKOTO MOJEIUPOBaHUSI. M.:
I'opsiuas nunams-Tenekom, 2010. 368 c. [OnexkTpoHHBIN pecypc]. -
Pexxum nocryna: https://e.lanbook.com/book/5169.

3. IOgoBuu B.M. Maremartndeckne MOJAETH ECTECTBEHHBIX HayK.
CII6.: Jlans, 2011. 336 c. + [DnexkTpoHHBIN pecypc]. - Pexum gocryma:
https://e.lanbook.com/book/689.

HUU

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIIUXCS W3
qrclia MHBAIHU/IOB U JIUI] C OTPaHUYCHHBIMHU BO3MOXKHOCTSIMHU 310poBbs (OB3) nmpenocraBustorcs
B (hopMax, aJaTHPOBAHHBIX K OTPAHHYCHUSAM X 3]OPOBbS U BOCIIPUATHS HHPOPMAITIH:

Jis U1 ¢ HApYIICHUSIMH 3PEHUS:

— B rieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,


https://e.lanbook.com/book/5169
https://e.lanbook.com/book/689#book_name

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

2.5 CamocTosiTeIbHOE N3yYeHHE PA3/1eJI0B U CIUTIIUHbI

Lenbto caMocTOATENbHOW pabOTHI SABIAETCA YIIyOJeHHEe 3HAHWN, IOIYYEHHBIX B
pe3ysbTaTe ayJUTOPHBIX 3aHATUN, BHIPA0OTKA HABBIKOB MHAMBHUAYaAIbHOM pabOThI, 3aKpeIUIeHNe
HABBIKOB, C(HOPMHUPOBAHHBIX BO BPEMS JIAOOPATOPHBIX 3aHATHIA.

IIpumepHbIe 3a1aHUsA VISl CAMOCTOSITEILHOM PadoThI

1. Pewuumo 3a0auy ¢ ucnonvzosanuem cpedcms Matlab

[Tycts hyHKUIMM @ (%, %, %), 1=1,2,3 54 W (% X, %) SIBJISIOTCSI TAPMOHUYECKUMHU.
[Tpu xakom ycroBun HOpMYJIbI
PRI 4 2 2,42 2
U =@ +(r'-a’)—, r-=x +x,+x;, a=const
OX,;
OIIPEAEIISAIOT PEIIEHNE OJHOPOIHBIX ypaBHEeHU! JIsme?
2. Pewuums 3a0auy ¢ ucnonvzosanuem cpedcmes Matlab.

Ilycte U, V, W — KOMIIOHEHTBl BEKTOpa IEpPEMEUICHUS, YIOBIETBOPSIOIINE OJAHOPOIHBIM
ypaBHeHUsM JIsime. [Tokasate, uTo GyHKIMU

1 ou  ov (au 8\NJ_

O =2u-———|y|——— |+z| ———

2(1-v) oy Ox oz 0x )|

PP S Y - . I T

2(1-v) oz oy oy OX
CI)3:2W+;Z @+@+@
2(1-v) \ox oy ez

SIBIITFOTCS] TAPMOHUYECKHMH.
3. Pewums 3a0auy ¢ ucnonvsosanuem cpeocms Matlab

Haiitu ob1iee pemeHre oqHOPOIHBIX YpaBHEHHUH CTaTUYECKON TEOPUU YIPYTOCTH, CUUTAs
HANPKEHHOE COCTOSHUE TITIOCKHM, T. €. Oj3 = O,y = 043 =0

4. Pewums 3a0auy ¢ ucnonvsosanuem cpeocms Matlab
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HaiiT o61uii BUJ| INIOCKOTO HAIPSKEHHOTO COCTOSIHUA ( Oy = O,y =05, =0 ) B
HWIMHIPUYECKOH cucteMe KoopauHat (F,@,Z ), mpu yCIIOBUH, UYTO
c=u.(r,z), u,=u,(r,z), u,=0.

5. Pewums 3a0auy ¢ ucnonvzosanuem cpeocms Matlab

HccnenoBaTh HOpMalbHbIE MOJBI KPYTJIOH MeMOpaHbl C 3aKperieHHbIM Kpaem. [loctpouTh
n300pakeHNsl MeMOpaHbl IPU Pa3IMYHBIX HOPMAIIBHBIX KOJIEOaHUSX.

Hepeqeﬂb BOIIPOCOB AJIdd CaMOIIOATOTOBKH

Pa3nen 1.
Y10 moHMMAaeTCs 1Mo MaTEMaTHICCKOM MOJICIIBIO?
Kakue Mozaenu Ha3bIBatOTCA TUHAMUYECKUMHU (CTATUUECKUMU)?
Kakue Moaenu Ha3bIBatOTCS JETEPMUHUPOBAHHBIMU (CTOXaCTHYECCKUMU)?
Uto nmoHnMaeTcs 1noj; TepMUHOM ""Bepudukaius Mmoaenu"?
[TpuBenuTe mpuMepsl, TEMOHCTPUPYIOIINE YHHUBEPCATHLHOCTh MAaTEMATUUECKUX MOJeNei
Y IPUHLUI aHAJIOTUH.

agrwdE

Paznea 2.
Ilepeuncnaure OCHOBHBIE HTallbl MaTEMATUYECKOIO MOJCIUPOBAHUS  (PU3UUECKOTO
nporiecca.
[TpuBeauTe npumep npocTeieil MoAeIu OAHOPOAHBIX MOMYJISILUHN.
3anummre ypaBHeHHe Bonbreppa Moienn XUITHUK-KEPTBA.
Chopmynupyiite nuddepeHnnanbHblii 3aKOH COXpAaHEHUS BELLECTBA.
[TpuBeaute hopmMyIIbl MPSMOTO U 00paTHOTO MpeodpazoBanust Dypoe.
[Tepeuncnure ocHOBHBIE CBOMCTBA peoOpazoBanus Dyphe.
[TpuBenuTe hopmyIbl psMOTO U 0OpaTHOTO MpeobpazoBanust Jlamaca.
[Tepeuncnure ocHOBHBIE CBOIcTBa peoOpa3oBanus Jlaraca.
C Kaxoil IeJbI0 MHTETPANbHBIC MPEOOpa3OBaHMs TMPUMEHSIOTCS K HadalbHO-KPAaeBbIM
3ajauam?
10. [yist gero BBOJATCS Oe3pa3MepHBIC TepeMEHHBIE?

=

©CoNoORWN

Pasznea 3.
1. 3anumute ypaBHeHue qudy3un ¢ y4eToM Jerpaialliy BEllecTBa.

2. 3anummuTe ypaBHEHHUE MEPEHOCA C YIETOM IPaBUTAIIHOHHOTO OCETaHusI.

3. IlpuBenute ypaBHEHHE, ONUCHIBAIOLIEE HECTAI[MOHAPHBIM (YyCTaHOBMBILUIICS) IMpoLece
pacnpocTpaHeHusl IPUMECHU C YUETOM MepeHoca U AU dy3uu.

4. TlpuBenuTe OCHOBHBIE THUIIbI IPAHUYHBIX YCIOBHM Ha MOACTUIIAIONIECH TOBEPXHOCTH.

5. B uem 3akitouaeTcs uies MeTo/ia pa3pbIBHBIX PELICHUI?

6. Cdopmynupyiite Teopemy o pakTopuzanuu GyHKINUU B BUJIE CYMMBbI (IIPOU3BEICHUS).

7. 3anmmure ypaBHeHue Bunepa—Xomnda.

8. Haiite ompeaeIeHue armnpoKCUMaIuu Pa3HOCTHOMN 3ajauen HUCXOHON

nuddepeHnranTbHON 3a/1a4u.
9. HaiiTe onpeeneHre yCTOMYMBOCTH Pa3HOCTHOM CXEMBI.
10. Yro Takoe KOHCEpBaTHBHAs pa3HOCTHAs cxema?

Pa3pea 4.

Uro Takoe crutomrHas cpena’?

Chopmynupyiite 3akon ['yka.

3anumuTe ypaBHEHHs! IBH)KEHUSI M pAaBHOBECHUS B KOMIIOHEHTaX TEH30pa HANPSHKEHUH.
3anuiuTe ypaBHEHUs YIPYTOro paBHOBECHS U ABM)KEHHUS B ITEPEMEILIEHUSX.

el A
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7.
8.
9.

IIpuBennTe OCHOBHBIE TUIIBI TPAHUYHBIX YCIOBUH.

[IpuBenuTe mpuMmepsl ypaBHEHUM, ONMCHIBAIONIMX CTALMOHAPHBIE W HECTALlMOHAPHBIE
IpoIiecchl B Ae(popMUpyEeMOM TBEPAOM TEIIe.

J171s1 4ero craBsTCS yCIOBUS U3ITYyYEHUS?

CdhopmynupyiiTe TPUHIMIT TPEASTEHOTO MOTJIOMICHHS.

Hanummre ycnosue usnydenus 3omMmepdenbia B TPEXMEPHOM Cllydae.

10. BonHBI KaKuX TUIIOB PACIIPOCTPAHSIOTCS B Ae(POPMUPYEMBIX TBEPIIBIX TEIax?

CoNoOA~WNE

[EEN
o

agblrwn

arONE

arONOE

Pa3gea 5.

Uro Takoe ynpyras aepopmanms?

Uro Takoe miuactuueckas aedopmarus?

ChopmynupyiiTe yCIOBUS TEKYyYECTH.

Uro takoe ynpounenune? ChopMyaupyndTe yCIOBUS YIPOUHEHHUS.

Yo Ha3bIBaeTCs MIIACTUYECKUM TEUCHHUEM?

Urto Takoe KOHTAKTHBIE 3a/1a4u?

[IpuBenuTe npocrelire NTpuMepbl CTAIMOHAPHBIX U HECTALIMOHAPHBIX 3a/1a4.

[TpuBenuTe npuMepsl yCI0BUI B 00JIaCTH KOHTAKTA.

Kakum 06pa3oM MOKHO MepeiTH OT HECTAIMOHAPHON K CTAllMOHAPHOM 3a1a4e?
. KakoBbl  ycioBus npuMeHEHMs  HMHTErpaipbHoro mnpeoOpasoBanus Dypbe B

HEOTPAaHUUYEHHBIX U MMOJYOTPAHUYEHHBIX 00IacTax?

Pa3zgen 6

[TocraBpTe 3amauyy 00 yCTAaHOBUBLIMXCS AHTUIIOCKMX KOJ€OaHUSAX  YIPYroro
HOJIYyIPOCTPAHCTBA, BBI3BAHHBIX BUOpaLMel BHYTpEHHEN MIIOCKON TPELHHBI.
Cdhopmynupyiite kpurepuii [ puddurca.

B uem cocrout kpurepuii pazpymenus Upeuna?

Uro Ha3BIBAIOT BUPYCOM "BHOpOnpodHOCTH".

[TpuBeauTe npuMepbl BUPYCOB "BUOPOIIPOYHOCTH" MEPBOTO M BTOPOTO PoOJa.

Pa3znen 7.

B yem cocTout uzaest Meroaa MOTOKOBBIX JUarpamm?

3anuiuTe ypaBHEHUE YPOBHH.

3anuiuTe ypaBHEHHE TeMIa.

Kak monenupyrorcs 3ana3ibIBaHusl.

PaccmoTpuTe mpumep 3ama3ablBaHUsS BTOPOrO MOpPsAKA JJi MMITYJIBCHOTO BXOJHOTO
YCIIOBUSL.

Pazpea 8.

Uro Takoe ciayuaiiHble BennuuHbl? [IpuBeanTe npruMepsl 3aKOHOB UX pacpeiesICHusl.
Kak onpenenstorcs napaMeTpbl SMIMPUYECKUX paclpeaeaeHui?

YTo Takoe cTaTUCTUYECKas MPOBEPKA CTATUCTUYECKHUX THIIOTE3?

HasoBuTe 0CHOBHBIE TPUHIUIIBI [IOCTPOCHUS] UMUTALUOHHBIX MOJEIIEH.

[IpuBenuTe METOABI MATEMAaTUYECKOM CTATHCTHKHM, HCIONb3yEMbIE U1 aHaIM3a
pe3yNbTaTOB UMUTALUOHHOTO MOJIEIUPOBAHMS.

Pa3zgen 9.

Uto noHMMaeTcs o aAIrOPUTMUA3AINUEN MO ?

Onuimre TEXHOJOTUYECKYIO LIETIOYKY BBIYMCIMUTEIBLHOTO HKCIIEPUMEHTa Kak CpeiIcTBa
PEIICHUS CIIOXKHBIX MTPUKIATHBIX 3a/1a4.

KakoBa ponb MalimHHOTO SKCIIEpUMEHTA B MpoIiecce BepupUKAIUU MOJIEIN?
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4. Tlepeuncnute BUAb GaKTOPOB B UMUTAIIOHHOM SKCIIEPHMEHTE.
5. IlpuBeaute mpumep peanu3alydyd TEXHOJOTMH MATEMAaTHMYECKOTO MOJECIMPOBAHUS IS
pelIeHus: TPOCTON 3aJaul MEXaHHUKHU.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C ToukH 3pCHUA NPUMCHACMBIX MCTOHOB HCIIOJB3YIOTCA KaK TPAAWLIMOHHBIC 3aHATHA,
TaK M HMHTEPAaKTHBHAs II0Jlaya MaTepHaja ¢ MYJbTHMEAWHHON cucteMoil. KommbroTepHble
TEXHOJOTUU B JAHHOM CilIydae OO0ECIeYMBAIOT BO3MOXHOCTb Pa3HOILUIAHOBOTO OTOOpPaKEHUS
QITOPUTMOB U JIEMOHCTPALIMOHHOTO MaTepHuana. Takoe COYeTaHHe MO3BOJISAET ONTHUMAIBHO
HCIIOJIB30BAaTh OTBECACHHOC BPEMA U PACKPLIBATH JIOTUKY U COACPIKAHNUC JUCIUITIIMHBI.

Llens nabopamopnozo 3amamus — HAy4IUTh TPUMEHSTH TEOPETUYECKUE 3HAHUS IIPU
PCIICHUN KOHKPCTHBIX 3a/1a4. Ha60paT0pHHe 3aHATUA IPOBOAATCA B KOMIIBIOTCPHBIX KJIaCCaX.

Tembl, 3aganus U BONPOCH! UISi CaMOCTOSITENBbHONW pabOThl MPU3BaHBI CHOPMHUPOBATH
HaBBIKM TOWCKAa HMH()OPMAIMH, YMEHHUS CaMOCTOSTEIbHO PACIIUpSTh U YIIyOJIATh 3HAHHS,
HIOJTy4EHHBIE B X0JI€ Ta00PaTOPHBIX 3aHSITHI.

[Tonxon pa3dbopa KOHKPETHBIX CUTyallMi IIMPOKO MCIIONb3YETCs KaK IMPEroJiaBaTelIeM,
TaK W CTYJACHTAaMH IpU IPOBEACHUU aHAIM3a PE3y/IbTaTOB CaMOCTOSTEIbHOM pPabOThHL. DTO
00YCIJIOBJICHO TE€M, YTO B IPOILIECCE MOJEIHPOBAHUS YaCTO BCTPEUAIOTCS 3aJauH, Ui KOTOPBIX
€IMHBIX MOJXOJOB HE cymiecTByeT. Kakias KOHKpeTHas 3ajada IpU CBOEM MOJECITUPOBAHUH
(uccnenoBaHMM) MMEET MHOXKECTBO IOJXOJOB, a 3TO TpeOyeT pa3dopa M OLIEHKH LEJon
COBOKYIHOCTH KOHKPETHBIX CHUTYallMi. DTOT MOAXOA OCOOEHHO IIMPOKO MCIOJb3YETCs MpHU
OTIpEeNIeICHNH JICKBATHOCTH MAaTEMAaTHYECKOM MOIENH W PEe3yJIbTaTOB MOJACIHPOBAHUSA Ha
OT/AEJBHBIX dTarax.

HpI/IMeHHGMaﬂ TEXHOJIOTHUA KOJIJICKTHUBHOI'O B3aHMOHCﬁCTBHﬂ B BUAC OPraHM30BaHHOI'O
JIMAJIoTa, pealn3yeT KOJUIEKTUBHBIA CIIoco0 00y4eHusl.

['pynmoBple MHOWBUAYaJdbHBIE 33aHus (OPMHUPYIOT HABBIKH HCCIIEIOBATEIbCKOM
pabOTHI B KOJJIGKTUBE.

Obmee
Ceme Bun Hcnonp3yeMbie MHTEPaKTHBHBIE 00pa30BaTEIbHbIC
CTp KOJINYECTBO
3aHATUS TEXHOJIOTHH
4acoB
KoMmrmbroTepHble 3aHATHS B pe)KAMaX B3aHMOJICHCTBUS
7 JIP «mpenoaaBareiib — CTYACHT» U «CTYACHT — CTYACHT» 14
(pa3aensi 2—3)

Z[J'IH Jiun € OrpaHUYCHHBIMH BO3MOKHOCTAMH 3O0POBBA MPEAYCMOTPEHA OPraHU3alusd
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIBb30BaHHEM 3J'ICKTpOHHOI\/'I TIOYTHI.

4. OneHo4YHbIe CPeACTBA VI TEKYILIEro KOHTPOJIsl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
arrecTanuu

VYyeOHasi A€ATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpaduUKOM y4yeOHOro mpoliecca.
[Tpouiecc camocCTOSTENbHON pabOThl KOHTPOJIUPYETCS BO BpPEMsl ayIAUTOPHBIX 3aHATUH U
WHAWBUAYAIbHBIX KOHCYyNbTaiuil. CamocTosiTeNnbHas paboTa CTYyIEHTOB MPOBOAUTCS B dopMme
U3YYCHHUS OTCIBHBIX TEOPETHICCKUX BOIIPOCOB I10 TIpe IaracMoi JIUTepaType.

@DOHJ OIIEHOYHBIX CPEACTB JAUCHHUIUIMHBI COCTOUT U3 CPEACTB TEKYIIET0 KOHTPOJS (CM.
CITUCOK JTAOOPaTOPHBIX padOT) M UTOTOBOM aTTECTAIUH (3a4eTa).

B kauecTBe OIIEGHOYHBIX CpPEICTB, WCIOJIB3YEeMBIX JJIs TEKYIEro KOHTPOJIS
YCIIEBa€MOCTH, TIPEAJIaraeTcs IMepedeHb BOIMPOCOB, KOTOPHIE MPOpadaTHIBAlOTCS B IpoIecce
OCBOEHHUsI Kypca. JlaHHBIH IMepedyeHb OXBaThIBAET BCE OCHOBHBIE pa3felibl Kypca, BKIIIOYast
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3HAHMS, TOJydaeMble BO BpEMsl CaMOCTOSITENbHON paboTel. KpoMe TOro, BaKHBIM 3JEMEHTOM
TEXHOJIOTHH SIBJIACTCS CAMOCTOSITEILHOE PEIICHHE CTyJAeHTaMH | cJada 3aJaHuid. OITo
MOJIHOCThIO WHAWBHIYyalbHAst (opma oOydeHus. CTyIeHT paccKa3blBaeT CBOE PEIICHHE
MIPETO0/IaBaTeli0, OTBEYAET Ha JIOTIOJTHUTEIIbHBIC BOITPOCHI.

OueHka yCIEBa€MOCTH  OCYILIECTBIISIETCS MO  pe3yibTaTaMm: CaMOCTOSITEIBHOTO
BBITIOJIHGHHS  JTAOOpAaTOPHBIX  paboOT, YCTHOIO OmMpoca TMPHU  CJa4€  BBITOJTHEHHBIX
CaMOCTOSITENILHBIX 3aJIaHUH, HHIMBUYaTbHBIX JIA0OPATOPHBIX 3aJaHH, OTBETA HA 3auyeTe (IS
BBISIBJICHUS 3HAHUS M TIOHMMAaHHUS TEOPETHYECKOTO MaTepuaja JUCHUIUIMHBI). [IpoBepka
WHJIUBUIYAJIbHBIX 3aJJaHWd M YCTHBIM OMpOC IO WX pe3yJbTaTaM I03BOJISIET MPOBEPUTH
koMmrieteHnuio [1K-4. CymecTBeHHBIM 3JIEMEHTOM 00pa30BaTEIIbHBIX TEXHOJIOTHH SBIISCTCS HE
TOJIbKO YMEHHE CTYJIEHTAa HAaWTH pPEIICHHUE MOCTaBICHHOW 3a/Jaud, HO U JOHECTH €ro J0 BCEH
ayJIUTOPHH.

CooTBeTcTBHE KOMIIETEHIUI1, GopMHUPYyeMBbIX IPH U3YYEeHHH TMCUMILUIUHBI, 1 BU/I0B
3aHATHNA

[Tepeuenn Bune! 3ausTHI
N @DOpMBI KOHTPOJIA

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

IIK-1 + + + |- Omnpoc no pe3yinbraramM CcaMOCTOSTEIbHOU
paboTHI;
— Omnpoc mo pesynabTaTaM JabOpaTOPHOU
paboThI;
— Ompoc 1o pe3yabTaTaM  BBIIOJHEHUS
WHIUBUAYAIIbHBIX 3a/IaHUM;
— 3auer

IIK-2 + + + |- Ompoc mo pe3yiabTataM CaMOCTOSTEIBHOM
paboThI;
— Ompoc 1o pe3ynbraraM JabopaToOpHO
paboThI;
— Omnpoc 1o pe3yabTaraM  BBINOJIHEHUS
WHIUBUIYaIIbHBIX 3a/IaHUM;
— 3auer

4.1 MDoHJ O1IEHOYHBIX CPEaACTB AJifl MPOBECACHUA TEKYIICI0 KOHTPOJIsA

TunoBbie KOHTPOJIbHBIC 3aJaHUs WJIHM HHBIE MaTepHaJbl, He00XoaAMMBbIC s
OLICHKHM 3HAHWI, YMEHUH, HABBIKOB M (WJHM) ONBITA JAEATEJbHOCTH, XapaKTepu3ylolue
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B MpoLecce OCBOCHUS 00pa30BaTeIbHOM NPOIrPaMMbl

IIpumepbl HHAUBUAYAJBHBIX 32IaHUH

I[J'I}I CTaTUYECKOM 3aJa4u O PaCIpOCTPAHCHUH 3arpA3HAIONNX BCIICCTB

0 0 O’p 0°
ua—(p+v§— a—f+% =M5(x—xio,y—yjo)
o(x,L)=0
6(0(X,O):0
oy
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rae U— cKopocTh BeTpa Mo ocu X, V — mo ocu Yy, g — kKospduumeHnt nupdysun B
HAIPaBICHUK OCH X M Y, M — MOIIHOCTb TOYEYHOrO MCTOYHMKA, X, M Y; — KOOPAMHATHI

TOYEUHOT'0 UCTOYHHKA.
BapuanT 1

1. IlocTpoiiTe rpaduku opuruHaga pemeHus Uis pa3IuvHbIX 3HAUEHUN MapaMeTpoB 3a/ayu,

UCXOJ U3 TOTO, 4TO npeodpazoBanre Oypre perieHus: UMEeeT BUJI:

Me'“°e“ ) shk, (L -y, ) k shk,y—k,chk,y 0<

<y<

o vk, k, shk,L—k, chk,L’ Y=Yo
MeiaXOekl(y—yo) sh k2 ( L-— y) kl sh k2 yO — k2 ch k2 yo y>y
vk, k,shk,L—k,chk,L 0

\/VZ +4,u(,uoz2 - iau)
24 .

rae klzzl, k, =
7

Pemenne ncxoqHOM 33124l MOYKHO TOJYYHTh, IIOCTPOUB YHCICHHO O0OpaTHOE MpeoOpa3oBaHue
Dypee:

o0

o(x, y):% [ @(a e da.

—00

2. Iloctpoiite pemienue 3aaa4uu (1) METOAOM MaTPpUYHON MPOTOHKH U CPABHUTE €O C PEIICHUEM,
MOJIYYCHHBIM B TIEPBOM 3a/IaHHH.

Bapuant 2

1. IlocTpoiiTe rpapuku opuruHaga pemeHus Uid pa3IuvHbIX 3HAUEHUN MapaMeTpoB 3a/ayu,

ucxoada u3 Toro, 4to npeo6pa3013aHI/Ie q)pre peuiCHus UMCCT BU:

Me'“°e“ ) shk, (L -y, ) k shk,y—k,chk,y 0<

<y<

N vk, k, shk,L—k,chk,L" Y=Yo
MeiaXOekl(y*yo) sh k2 ( L— y) kl sh k2 yO — k2 ch k2 yo y>y
vk, k,shk,L—k,chk,L ' 0

\/VZ +4,u(,uoz2 —~ iau)
21 '

rae kl=2L, k, =
7

Pemenne ncxoaHol 3a1aun MOXKHO HOJIYYHTh, IOCTPOUB YHUCIEHHO 0OpaTHOE MpeoOpa3oBaHue
Dypse:

o0

o(x, y):% [ @(a ' da.

—00

2. Tloctpoiite pemenune 3amaun (1) merogom 3eiifens M CpaBHHTE €ro C peEIICHHEM,
MOJIyYE€HHBIM B [IEPBOM 3a/I1aHUU.
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IIpumepHbIii IepevYeHb BONPOCOB, BLIHOCUMbIX HA 3a4eT

1. TloHsATHe MaTeMaTHYeCKOW MOJIENM KaK CpEeACTBAa OTPAKEHHUS PEAJbHOr0 MHpa.
[Tapametps! u xapakrepuctuku. Knaccudukanus moaenei.

2. Mojenu OLEHKH 3arpsi3HEHUs OKPY KaroIlel cpeibl.

3. OcHOoBHOE ypaBHeHHUs mnepeHoca W Au(Py3unm mnpumecH. ['paHUYHBIE YCIOBHS
KpaeBOM 3aJaud TEOpHM pacnpocTpaHeHus 3B (3arpssHsrounmx BeuiectB). MozenupoBaHHe
pa3IMYHbIX TUIIOB HCTOUYHUKOB 3B

4. TlpumeHeHUE HHTETPABHBIX MPEe0Opa30oBaHUM K PEIICHHIO 3a/1a4 riepeHoca 3B

5. Meron pa3pbIBHBIX pelLICHUI

6. Mertoabl cliMBaHus

7. Bepuduxauus monenu. CBOHCTBa pemieHMHd ypaBHEHHUs mepeHoca. VMccrmemoBaHue
MOBEJICHUS PEIICHHS B PA3IMYHBIX HanpaBieHus X (x>0), (x<0)

8. MopenupoBaHue IJIOUIATHBIX BHIOPOCOB 3arps3HAIONIMX BewiecTB. Pemienue 3amay
paclpOCTpaHEHMs 3arps3HSIOIIEr0 BELIECTBA C YYETOM OCEAAaHUs Ha PA3HOTHUIIHBIC
MOJICTUJIAIOIINE TTIOBEPXHOCTH

9. Bsenenue 6e3pa3MepHbIX TapaMETPOB MIPH PELLICHUHU 3ajiay pacnpocTpaHeHus 3B

10. ®akropuzanus GyHKIUH B BUJE CYMMBI

11. ®akropuzanus QyHKINNA B BUIE MPOU3BEICHUS

12. Meron Bunepa-Xonda pemeHuss HHTErpaJbHbIX YpaBHEHHHA

13. UnHTerpanbHble ypaBHEHUs CBEPTKU. MeTO/1bl peLlIeHUs

14. [IpubnuxeHHoe  pelIeHWe  CHUCTEM  HHTErpalbHBIX  ypaBHEHHMH  3adau
pactipocTpaHeHus 3B 1l pa3HOTUIHBIX NOJCTUIIAIOIIMX TOBEPXHOCTEN

15. BapuanmmoHHO-pa3HOCTHBIE METOJBI peIIeHUs 3amad mneperoca u nupdysun 3B.
[TpuMeHeHne MeTo/1a pacIIeIUICHUs IIPU PeLIeHUH 3a/1a4 epeHoca u qudpdys3uu 3B

16. BBegenne B MexaHUKy JeGOopMHpyeMOro TBepaoro Tena. HampsokeHus u
nehopmaruu

17. CBs3p Mex 1y HanpsHKEHUAMU U ieopmanusaMu. O0001meHHbIi 3akoH ['yka

18. YpaBHeHus JBMKEHUS leopMupyeMoro TBepaoro tena B popme Komu

19. VpaBHeHwust qBMKEHUS 1eOpMHUPYEMOTo TBEpIOTo Tena B popme Jlame

20. KoHTaKTHBIE 3a]]aul B3aUMOJICHCTBUS JIEMEHTOB KOHCTPYKIIHI

21. MeToap! pemeHus] KOHTaKTHBIX 33a71a4

22. Mojenu pa3pyuieHus. 3a1ada o BKIIOUYCHUH B YIIPYTOM TeJe

23. 3amada o TpenmHe B ynpyrom tene. Kpurepun pactpocTpaHeHus TpEIuH

24. MoaenupoBaHHe CI0XXHBIX cMcTeM. MaTeMaTHuecKue MOJIETH B SKOHOMHKE

25. Metox nmotokoBbsIX quarpamm Doppecrepa. YpaBHEHHS YPOBHEH M TEMIIOB

26. MoaenupoBaHue 3aa3/bIBaHUI pa3IuyHOro MopsKa

27. Mopens pou3BOJICTBEHHO-COBITOBOTO KOMILIEKCA

28. XapakTepUCTUKU CIydyalHbIX IepeMeHHbIX. OOmas cxemMa CTaTHUCTHYECKOro
MOJIETTUPOBAHUS

29. MopenupoBaHue Ciiy4aiiHbIX siBieHui. OlieHnBaHKe

30. BeibopounsIii MeTox

31. Dranbl CHCTEMHOTO MOJIETUPOBaHMS. AJITOPUTMHU3AIUS MaTEMAaTUIECKUX MOJETeH

IIpumepsl 3agay4 AJs1 3a4eTa

1. Omnpenenuth mMONOCY  pEryasipHOCTH U (PAKTOpPU30BaTh B  BHJE  CYMMBL

1
Klo)= (o +4)o’ +64)
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2. Onpenenuth TMOJOCY PETYISIPHOCTH U (AKTOPU30BaThb B BHJE IPOU3BEICHHS:

o?+9
Klg)=—_2 "7
() 2507 + 300+ 1

a’+16
3. ®daktopu30BaTh B BHJIC IPOU3BEICHUSI: K(oc) =—.
o +20+5
2 2
4. dakTopu30BaTh B BUJIC IPOU3BEICHUS: K(oc) = (OL2 t20+ 5XOL 2+ 4)
(0? + 60 +10)a? +1)
5. Ompenenuth 007aCTh PETYISIPHOCTH U  (PAKTOPU30BATH B BUIEC MPOU3BEICHUS:
1
Kla)= .
( ) (ocz +lXOL2 +4OL+5)

5. IlepeyeHb OCHOBHOI M JONOJHHUTEJBHOH y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHHS AU CHUILIHNHBI

5.1 OcHoBHas JInTepaTypa

1. ManunoB H.H. Maremaruueckoe moxaenupoBanue. Kemeposo: KemelV, 2014. 98 c.
[DnexTponHsIii pecypc]. - Pexxum moctyna: http://biblioclub.ru/index.php?page=book&id=278827.

2. ManmukoB P.®. OcHOBBI MaTeMaTHUecKOro mozenupoBanus. M.: Topsyas nuHHS-
Tenexowm, 2010. 368 c. [DnexTpoHHbII pecypc]. - Pexum JOCTYTIA!
https://e.lanbook.com/book/5169.

3. FOmosnu B.M. Maremarnyeckue mojenu ectectBeHHbX Hayk. CII6.: Jlamp, 2011.
336 c. [DaexrponHsIii pecype]. — Pexxum mocrtyma: https://e.lanbook.com/book/689.

5.2 JlonoiHuTEIbHAS JIUTEPATypa

1. babGemxko B.A., ITaBnoBa A.B., babemko O.M., EBnokumoBa O.B. MaTemaruueckoe
MOJIETUPOBAHUE OSKOJIOTMYECKUX TMPOLECCOB PACIPOCTPAHCHUS 3arpsA3HSAIOIIMX BELIECTB.
Kpacnonap: Uzn-so KyoI'Y, 2009.

2. JlammnoB H.H. Marematuueckoe wmoxaenupoBanue. KemepoBo: KemepoBckuit
rocynapcTBeHHbil yHuBepcuter, 2014. 98 c. [DnexktponHslii pecypc]. - Pexum nocryma:
http://biblioclub.ru/index.php?page=book&id=278827.

3. EmenwpsnoB A.A., BmacoBa E.A., Jlyma P.B. HmutannoHHoe MOAETMpPOBaHUE
PKOHOMHUYECKUX TIporieccoB. M.: @uHaHCh 1 ctatuctuka, 2009.

4. 3axapoB l0.B. MaremaTnueckoe MOAECIUPOBAHHE TEXHOJIOTUYECKUX CHCTEM
yae6roe mocobue. Momkap-Oma: TIT'TY, 2015. 84 c. [DaekTpoHHBI pecypc]. - Pexum gocryma:
http://biblioclub.ru/index.php?page=book&id=477400.

5.  MareMaTuveckre MOJEITH M BBIYUCIUTEIBHBIN 3KCIICPUMEHT B MPOOIEME KOHTPOJIS
U TIPOTHO3a 3KoJoruyeckoro cocrostuus armocepst / B.W. Haan, 1.D. Haan, P.A. Prickanenko,
E.IL. fIpuesa. CraBponons: CKODVY, 2016. 376 c. [DnexTtponHsli pecypc]. - Pexxum jpocrymna:
http://biblioclub.ru/index.php?page=book&id=467018

6. Temam, P. MaTemarnueckoe MOJEIMpPOBaHNE B MEXaHHKE CILTOMHBIX cpex / P. Temam, A.
MupauBuis. M.: U3narensctBo "Jlabopatopus 3uanmii”, 2014. 319 c¢. [DaexTpoHHEIH pecypc]. - Pexum
moctyma: https://e.lanbook.com/book/50538.

.5.3 UnTepHeT-pecypcenl:

1. Mup maremarmueckux ypaBHenudd EqWorld. http:// eqworld.ipmnet.ru
Iru/library.htm
2. dusnka, xumus, Mmarematuka. http://www.ph4s.ru/index.html
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6. Ilepeyenbr MH(POPMALMOHHBIX TEXHOJIOTHIl, MCMOJIb3YyeMbIX MPHU OCYLIECTBJICHUH
o0pa3oBaTeIbHOI0 Mpouecca 1o JMCUUIINHE

6.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH

— IlpoBepka UWHAMBUAYAIbHBIX 33JaHMM U  KOHCYJIbTUPOBAHHE MOCPEIACTBOM
ANEKTPOHHOM MOYTHI.

— Hcnonb3oBaHue SJEKTPOHHBIX Mpe3EHTAMA MpPU MPOBEICHUU JICKIMOHHBIX H
1a00paTOPHBIX 3aHATHUH.

6.2 IlepeyeHb HE0OXOAUMOTO MPOTPAMMHOI0 O0ecreYeHust

1. Onepaunonnas cucrema MS Windows.

2. UnterpupoBanHoe opucHoe npmwioxenue MS Office.

3. IIporpamMmMHoOe obecriedyeHUe [UIsl OpraHU3alliy  YIPABISIEMOTO KOJUICKTUBHOTO U
Oe3omacHoro nocryna B lHTEepHeT.

4. Maremarnyeckue nakersl Matlab, Statistica.

6.3 Ilepeuenb HHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnektponHas 6ubmuoreunas cucrema "HOpaiit" (http://www.biblio-online.ru).

2. DneKTpoHHAas OubIroTeYHAS cucremMa "YHuBepcuteTcKas o6ubanoreka
ONLINE" (http://www.biblioclub.ru).

3. DnexTpoHHas 6ubnnoreunas cuctema uzaarenscta "Jlanp" (http://e.lanbook.com).

4. DnextponHas 6ubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

7. MeToauyecKkue yKazaHus AJ1sl 00y4alouXcsl 10 0CBOEHUIO THCIHIITTHHbI

Texymue 3aganust (CM. CUCOK JIAOOPATOPHBIX pa0OT) JOJDKHEI ObITh B YCTAaHOBJICHHBIC
CPOKH TMPOJIEMOHCTPUPOBAHBI CTYIEHTOM IPENOJABaTEN0 BO BpeMsi J1ab0paTOpHOTO 3aHATHS,
IpyU DTOM 3alllUTa TIOKA3bIBAEMOTO TEKYIIETO 3aJlaHus WM WHIUBUAYAIBHOTO 3aJlaHUS
MOApPa3yMeBaeT IUajor NpPernojaBarenss U CTYAEHTa, B IMPOLIECCE KOTOPOrOo CTYAECHT IOJIKEH
MIPOKOMMEHTHUPOBATh TMPEJCTaBICHHBIE PE3YJIbTaThl U OTBETUTHh Ha BOMPOCHI IMPENOJaaBaTels,
ecyu TakoBble OyayT umeTthes. [lo pesynapTaram Oecepl 3aluinaeMoe 3aJaHre Ui padota 1udo
NPUHUMAETCS, TMOO Nal0TCs PEKOMEHJAIMH 10 JOBEIEHUIO €€ 0 HaJJIeXkallero Buia, mocie
Yero Ha MOCIEAYIOIIEM 3aHATHH POUCXOUT €€ MOBTOPHAs 3alllUTA.

7. MaTepl/IaJII)HO-TeXHI/I‘IeCKOC o0ecneyeHue AUCHHUIIIIMHBI

MatepuanbHO-TeXHUYeCKOe oOecredeHne TUCIUILIUHBI U
Ne Bun pa6or
OCHAIIIEHHOCTh
1. JlabopaTopHblie KoMnploTepHBI KJIacC, YKOMIUIEKTOBAHHBIM KOMIIBIOTEPAMH C
3aHATHUS JUIEH3UOHHBIM TMPOTPaMMHBIM 0OecredeHneM, HeoOX0AUMOil
MeOenbIo (JI0CKa, CTOJIBI, CTYJIBS).
(aymutopuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
2. ['pynmnoBsie Aynutopuss AN CEeMUHAapCKUX  3aHATUH, TPYINOBBIX U
(MHIUBUYyaTbHBIC) | WHAMBHIYATbHBIX KOHCYJIbTaIIHH, YKOMILIEKTOBAaHHBIC
KOHCYJIbTAlINU HeoOxoauMmol  mebenpro  (AOCKa,  CTONBI,  CTyIbA) W
J€MOHCTPALIMOHHBIM 000pY/10BaHHEM
(aymuropun: 129, 131).
3. Texymuii AyauTtopus Uil CEMHUHApCKUX 3aHATHN, TEKYIIETO KOHTPOIS M
KOHTPOJIb, MPOMEXYTOYHOM aTTecTallMM, YKOMIUIEKTOBAHHAs HEOOXOIMMOM
MPOMEKYTOUHAS MeOenbio (IocKa, CTOJBI, CTyNbs) (aymutopum: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
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MaTepI/IaJ'II)HO'TeXHI/ILIeCKOG obecrneueHue JUCIHHITIINHBI 1

No Bua pabor
OCHAII[EHHOCTh

KOMIIBIOTEPAMH C JIMLEH3UOHHBIM IPOrPAMMHBIM 00ECIIEUCHHEM U
BbixojioM B uHTepHET (106, 106a, A301)

4, | CawmocrosrensHas | KaGuner U1 CaMOCTOSITEIILHON paboTHI, OCHAILICHHBIN
pabota KOMIBIOTEPHON TEXHHUKON C BO3MOXHOCTBIO MOJKIIFOYEHUS K CETH
«HTepHeT», MporpaMMoi 3KPaHHOTO YBEITUYEHHUSI, 0OeCIIeYeHHBIN
JOCTYIIOM B JJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEpPCUTETa, HEOO0XOaMMOW MeOenplo (J0CKa, CTOJbI,
CTYJIb).

(Aymuropust 102a, yuTanbHBIN 3a).

Peanmauml KypcCa npeamnojiaractT HaJImin¢ MUHUMAJILHO HCO6XOI[I/IMOF0 U1 peajindaliun
JAaHHOW TPOTPaMMBbl TEPEYHsS MaTepHAIbHO-TEXHHYECKOTO OOecredyeHus:: ayAuTOPHH,
000pyI0BaHHBIE BUACOMPOCKIIMOHHBIM 000pyI0BaHUEM IS Tipe3eHTanui (1udpoBoii MPOEKTOp,
9KpaH, HOYTOYK); KOMITbIOTEPHBIE KJIACCHI JJISl IPOBE/ICHHS JTa00PATOPHBIX 3aHATHA.

Komnberotepras nmoanepxka yaeOHoro mporecca mo HanpasiaeHuro 01.03.02 Ipuknannas
MareMaTuka H UHpOpMaTuka oOecreyuBaeTcss IO BCeM JUcHUIUIMHAM. DakynbTer
KOMITBIOTCPHBIX TEXHOJIOTHH 1 HpHKHaI[HOﬁ MaTE€MaTuK1, OCHAIICH KOMIIbIOTCPHBIMHU KJIACCaMU,
yCTaHOBJICHA JIOKAJIbHASI CETh, BCE KOMIBIOTEPHI (paKyabTeTa MOJKIIOUCHBI K ceTr MHTepHeT.
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