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1 He.]'ll/l 1 3a1a91 H3YYCHHUHA TUCHHUIIIINHBI
1.1 llean ocBOeHUsI TUCHUILIHHDI

Jucuumnimza «MaTeMaTH4eckoe MOAEIMPOBAHNE TPUPOIHBIX U TEXHOT€HHBIX OOBEKTOB U
IIPOLIECCOB» CTABUT CBOEH LIEIbI0 OCBOCHHE METOJOB IOCTPOEHUS MATEMaTHYECKHX MOJENEH,
OIKCBIBAIOIINX OCHOBHBIE OCOOEHHOCTH ()YHKIIMOHMPOBAHUS KOJIOTMYECKHX, IKOHOMHUECKUX
U TEXHOJOTMYECKHX CHCTEM; MOJATOTOBKY K BBIOOPY ONTHMANBHBIX MOJIXOJOB K HOCTPOCHHUIO
MoOJIeJIeld B COOTBETCTBYIOIIEH 00J1aCTH TTPAKTUKH.

Lenu AMCHUIUIMHBI COOTBETCTBYIOT (hopmMupyeMbiM kommeTeHuusm [1K-1, [TK-2.

1.2 3agauy JUCHUNINHBI

OcHOBHBIC 331249 JUCITUILINHBI:

— YCBOEHHE OCHOBHBIX MJIEW M OJXOJ0B K MOCTPOCHUIO MATEMAaTUYECKUX MOJEIIEH;

— 3HAKOMCTBO C OOIIMMH TPHHIMIIAMA W KOHKPETHBIMU METOJAAMH IOCTPOCHHS H
MCCIIEIOBAHUSI MATEMATUYECKUX MOJIEJIEN Pa3IMUHbBIX CUCTEM;

— o0ydeHrne MerofaMm GopManHu3alui, AITOPUTMU3ALIMN U pealu3ald MOJeNel Ha
OBM.

1.3 MecTo AuCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JucuumnnuHa «MaTteMaTudecKoe MOICTUPOBAHUE MPUPOTHBIX U TEXHOTEHHBIX 00BEKTOB
U TIporeccoBy» OTHOcHTCS K «OOs3arenbHass 4dactby» broka 1 «/lucrummuabel  (MOTYIIH)»
y4eOHOro IJIaHa.

Kypc sBisieTcsi €CTeCTBEHHBIM IPOJOJKEHHEM YHUTAEMBIX PAHEE KYPCOB U COIEPKHUT
CHUCTEMaTUYECKOE H3JIOKEHHWE OCHOBHBIX TOHATUH W  MPUHLMUIIOB MATEMAaTUYECKOIO
MOJEJIMPOBAHUS, NPUMEPHI MOCTPOEHUS MATEMaTUYECKUX MOJEIEH HEKOTOPBIX IMPOLIECCOB U
SIBIIGHUA ¥ METOJBl HCCIeAoBaHUs JTUX Mozened. Kypc momkeH cimyxuTh 0a3oi s
dbopMUpOBaHHS HAaBBIKOB MaTEMAaTUYECKOTO MOJAETUPOBAHUS B PA3IUYHBIX MPHUKIAJHBIX
obOmactsax. JlaHHass JUCUMIUIMHA HanOojJee TECHO CBsA3aHA C TEOpHed OOBIKHOBEHHBIX
nudGepeHIMATBHBIX YPABHCHUM W YPaBHEHUSIMH MaTEeMaTHIECKON (UK.

Teopetnueckoit 0a3oif A  OCBOSHUS JUCHUIUIMHBI — SBISIOTCS MaTeMaTHYECKUE
JTUCLUIUIMHBI: MaTeMaTH4YeCKHil aHanu3, OOBIKHOBEHHbIE u(QepeHnalIbHbIE YpaBHEHMUS,
yYpaBHEHUS MaTeMAaTU4YeCKON (DU3UKH, Teopus BEPOSTHOCTEH M MaTeMaTHYecKas CTaTHCTHKA,
UCCIIEIOBaHKE omnepaluil B o0beMe, MPeAYCMOTPEHHOM JUIsl COOTBETCTBYIOLIEMY HAIPABIICHUIO
MOATOTOBKH.

1.4 IlepeyeHp IUIaHHMPYeMBIX Ppe3yJbTATOB O0y4YeHHs] 10 JMCHMILIMHE,
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Iporpamma onpenensier o0t 00beM 3HAHUHN, TO3BOJNIAIONTINI cHOPMUPOBATH Y CTYACHTA
IEJIOCTHOE MpPEJCTaBlIeHHEe 00 OCHOBaX MOJXOAAX K MOCTPOCHUIO MAaTEeMAaTHYECKUX MOJEIeH,
00ecTeunBaroIuX MUPOKUH CIIEKTP WX MPUMCHEHHH.

[Tocne n3ydeHuss JUCUUIIINHBI CTYJEHTBI JOJDKHBIL:

— 3HaTh NMPUEMBI, METOBI, CIOCOOBI (hopManu3auu 0OBEKTOB, MPOIECCOB, SBICHUN U WX
KOMITBIOTEPHOM pean3aliy, JOCTOMHCTBA U HEJOCTATKU Pa3IMYHbIX CIIOCOOOB MPECTABICHUS
MOJIEJIEN CUCTEM Ha YPOBHE, JOCTATOYHOM I UCIIOJIb30BAHUS B IPAKTUUECKOMN AESITEIBbHOCTH;

— YMETb CTPOHUTH U BEpUPUIIMPOBATH IPOCTEUIIINE MOJIEITU CUCTEM U TIPOIIECCOB;

— BJIaJICTh METOJOJIOTHEH U OOIIMMHU MPUHIUIIAMH [TOCTPOSHUS] MAaTEMaTHYECKIX MOJIeNen
O00BEKTOB M CHUCTEM, a TaKKe METOJaMH aHalIW3a U CHHTe3a (He0OXOAMMO 3HATh MPUHIIMIIBI
MOJICIIUPOBAHMSL, KJIAaCCU(UKALUIO MOJIENICH CUCTEM U CIIOCOOBI MX MpEACTaBICHUS);

W3yuenne naHHON y4eOHOW AMCIUIUIMHBI HANpaBlIEHO Ha OBJAJCHHE OOYdYaroIIMMCS
CJIEIYIOIIUMH KOMIIETEHIUSAMU:



IIK-1 Cnoco0eH pemiatb aKTyajJbHble W 3HAYMMble 33a4d  NPHUKJIAJTHOU
MAaTeMATHKHU U HH(POPMATHKHU
3HaTh NIIK-1.2 (06.016 A/30.6 3n.3) IIpenmeTHas 061acTh MPUKIATHON MAaTEeMATHKU U
UHPOPMATUKU
NIIK-1.3 (40.001 A/02.5 3n.1) lenn m 3amauyu MpOBOAMMBIX HMCCIICIOBAHUNA M
pa3paboToK, 3HAYUMBIE 3a]1a4X MPUKIIAJHON MaTeMaTHKU U HHPOPMATUKU

Ymern UIIK-1.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIC JAaHHBIC MPH PELICHUN
3a71a4 B 00JIaCTH MPHUKIIQJTHONW MaTeMAaTHKH U HH)OPMATUKU

Baagers UIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenuwe HaOMIOAECHUH H HW3MEPCHHH,
COCTaBJICHHE UX ONMUCAaHUH M (OPMYIMPOBKA BHIBOJOB IPU aHAIM3E PELICHUMN
3aj1a4 MPUKIIATHOW MAaTEeMaTHKU U HHPOPMATUKA
NIIK-1.8 (40.001 A/02.5 p.2) [destenbHOCTD, HaNpaBlIeHHAsl HA peIlCHHE 3a]a4
aKTyaJbHbBIC ¥ 3HAYUMBIC 3a-7a4d MPUKIIAJIHON MaTeMaTUKH U HHQOPMATHKH aHa-
JUTUYECKOTO XapaKTepa, MPeanoaralomux BHIOOp 1 MHOrooOpas3ue akTyalbHbBIX
CIoco0O0B pelIeHHs 3a1a4

IK-2 Cnoco0eH aKTHBHO Y4YacTBOBAaThb B HCC/IEJ0BAHMHM HOBBIX MATEMAaTHYeCKHUX
Mojiesieil B ecTeCTBEHHBIX HayKax
3Hath NIIK-2.1 (06.016 A/30.6 31.3) [IpeameTHas 00;1acTh M METOIBI MATEMAaTUYECKOTO

MOJICIIMPOBAHMSI B €CTECTBEHHBIX HAayKax

NIIK-2.4 (40.001 A/02.5 3u.4) MeTonpl TPOBEACHHUS OKCICPUMEHTOB |
HaOmronenuii, 0000menuss 1 o0paboTku MH(OPMAIMM B HCCIEIOBAHUU HOBBIX
MaTeMaTHYeCKUX MOZEJeH B eCTECTBEHHBIX HAayKax

Ymerb NIIK-2.6 (06.016 A/30.6 ¥V.1) AHanmu3upoBaTh BXOHBIC JaHHBIC ITPH TTPOBEICHUHI
I/ICCJ'IGIIOBaHI/Iﬁ MaTEMaTN4YCCKUX MOZ[GJIGI\/'I B CCTCCTBCHHBIX HayKaX

Baagers UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBemeHue HaONIOACHUNA W W3MEPECHHIA,
COCTaBJICHUE WX ONHUCAaHWH W (OPMYJUPOBKA BBIBOJIOB TIPH MPOBEICHHUH
WCCJICIOBAaHUI MaTeMaTHYEeCKUX MOJIETICH B €CTECTBEHHBIX HAYKax

Pesynbpratel 00y4eHHS TIO JAMCHMILIAHE AOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTAaKTHOW U CaMOCTOSATEIBLHONW paboThl OOyYaromuxcsi B COOTBETCTBUHU C
YTBEPKJACHHBIM Y4EOHBIM TLIAHOM.

KOIL 1 HAaUMCHOBAaHUEC MHAUKATOpA Pe3yJ’ILTaTLI o6yquI/m 10 AUCLUIIIINHEC

IIK-1 CriocoOeH peniath akTyajlbHbIE M 3HAYNMBIE 33]]a4H MPUKJIATHON MaTEMaTUKH U
UHPOPMATUKU

MIIK-1.2 (06.016 A/30.6 3u.3) Ilpeamersas | 3HaeT: CIMOCOOBI HCIIOJB30BAHUS COBPEMEHHBIX

obnactb  NPMKNaIHOH — MATEMATWKH M | \eronoB IS PENICHHS HAYYHBIX M MPAKTHUECKIX
WHPOPMATHKH

HMITK-1.3 (40.001 A/02.5 3r.1) Lo u sanauy | SAA&T TNPUHLAIBL BbIOOPA METONOB M CPECTB
MPOBOIMMBIX  HMCCIEAOBaHMH M paspaorok, | U3YICHUSA MAaTCMAaTHYECKOW MOJECIH, IOAXOIbI K
3HAYMMBIE 3aJla4dl TMPUKIATHON MaTeMaTUKUd W BepI/I(I)I/IKaL[I/II/I Moz[eneﬁ M OICHKEC 3arpaT Ha HX
MH(pOPMATHKH peanm3anmi0o;, MaKEThl MPHUKJIAIHBIX MIPOrpaMM,
HIIK-1.6 (06.016 A/30.6 VY.1) AHamu3upoBaTthb HCTIONB3yEMBIE TIPU TIOCTPOCHHH MOJIEIEH

BXOJHBIC JAaHHBIC MPU PCUICHUU 3a/ia4 B obnactu y .
l'IpPIKJ'IaI[HOﬁ MaTeMATHKH U I/IH(I)OpMaTI/IKI/I MeeT: CTpPpOUTh MATCMAaTUYCCKHUE MOJACIIU U

HMIIK-1.7 (40.001 A/02.5 Tn.2) Iposenenme | OUCHHBATH HX ANCKBATHOCTH, COACPIKATCIBHO
HAaOMOJEHUH W W3MEPEeHUH, cocTaBieHne ux | MHTEPIPETHPOBATH PE3YIbTAThI

omucaHuii u  (OpPMyIMPOBKA BBIBOXOB I1pPH | BiageeT: HAaBBIKAMU aHajau3a, COMOCTABIICHUA U
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KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

Pe3yJ’ILTaTLI o6yquI/m 10 AUCLUIIIINHC

aHaJIn3e peleHui 3a71a4
MaTeMaTHKH W HHPOPMATHKA
HIIK-1.8 (40.001 A/02.5 [p.2) JesATensHOCTb,
HATpaBJICHHAs] HAa PCIICHHUE 3a/1a4 aKTyaJlbHbIC U
3HAYMMBIC 3a-Jaud TPUKIATHON MATEMAaTHKU H
UHPOPMATUKK  AHAIWTUYCCKOTO  XapakTepa,
OPE/NONIaralolMX  BBIOOP W MHOrooOpasme
AKTyaJbHBIX CIIOCOOOB PEIICHUS 3a/1a4

MPUKJIIaTHON

0000IIEeHNsT  pEe3yNbTaTOB  TEOPETUYECKHX U
MPAKTUYECKUX HUCCIEJOBAHUM B MPEAMETHOU
O6J'IaCTI/I; OCHOBHBIMH METOJaMHN HUCCIICAOBAHUA U
MaTeMaTHYeCKHUX MOJIENEN; HaBBIKAMH
COJIepKaTeIbHON UHTEPIIPETALIUN PE3YTbTATOB;
HaBBIKAMH HCIIOJIb30BAHUS MAKETOB MPUKIIAIHBIX
nporpaMM ISl oOecriedeHus mporecca MOJCIH-
pOBaHUS

ITK-2 Crioco0eH aKTUBHO y4acTBOBATh B UCCIEAOBAHUN HOBBIX MAaTEMAaTUIECKUX MOJICIICH B
€CTECTBEHHBIX HAYKAX

HUIIK-2.1 (06.016 A/30.6 3n.3) IlpenmerHas

obnacts " METOJIBI MaTeMaTHIeCcKOro
MOZICTIMPOBAHUS B ECTECTBEHHBIX HAyKax
HIIK-2.4 (40.001 A/02.5 3n4) Meroas

OPOBEICHUS OIKCIEPH—MEHTOB M HaOJIIOICHUA,
0000—1mennss M 00paboTku uHOpManuu B
HCCIIeTOBAaHUH HOBBIX MaTe—MaTHYECKUX
MOJIeJie B €CTeCT—BEHHbBIX HayKax

HIIK-2.6 (06.016 A/30.6 VY.1) AHamu3upoBaThb
BXOJIHBIC JaHHBIC npu HpOBE-ICHUN

3HaeT: TeMaTHYECKUE CETeBbIe HH(OPMAIIHOHHBIC
pecypchl; COBPEMEHHBIE TEHACHIMU Pa3BUTHUSA
HAYYHBIX U MPUKIATHBIX JTOCTIKCHUN B 00JACTH
MaTEeMaTU4eCKOro MOJECIUPOBAHHS.

VYmeer: opranuzoBath AS(G(PEKTUBHBIA MOHUCK
uHpOpMAllMM 1O  TOpPEeaMETHOW  olmacTw;
UCIIOJIb30BaTh DJIEKTPOHHbIE OMOIMOTEKU IS
yriIyONeHHst 3HAHUH 10 PeIMETHOM 00J1acTH;

UCCIICIOBAHUA ~ MaTEMAaTUYECKUX MOJENENH B IJIAaHUPOBATH OJTaIllbl CO3JaHUA U BepI/I(bI/IKaHI/II/I

C€CTCCTBCHHBIX HayKax MOJIEITN
HIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBencuwme <
b y Baaneer: HaBblkaMu paboThl ¢ MHGOpMaMen u3
Ha6J'I}O,Z[eHI/II/I U MU3MEPCHHUH, COCTABJICHHUC HX
onmcammii u  opMyIHpOBKa BbBOOB Tpu | PA3IMIHBIX HCTOYHHUKOB (mevaTHsIX,

9JICKTPOHHBIX, CGTGBBIX); HaBBIKAMH OILICHKHU BbI-
YHCIIATSIBHOU CI0KHOCTH MOJCIIN,

MpoBEACHUN I/ICCJ'IC,HOBE[HI/Iﬁ MaTCMaTHYCCKUX
MOHCHeﬁ B €CTCCTBCHHBIX HAyKaX

[Ipomecc ocBOeHUs TUCIHHUIUIMHBI «MaTeMaTHYecKOe MOJICIIMPOBAHUE TMPUPOIAHBIX H
TEXHOTCHHBIX OOBEKTOB M TPOIECCOB» HAMpPABJICH HA TOJIYYCHHS HEOOXOIUMOro o0bhema
3HaHWi, oTBewaronux TpeboBanmsiM DPI'OC BO wum obecrneunBaronux yCHENIHOE BEICHUE
0akamaBpoM TPOW3BOACTBEHHONW ¥ HAay4YHO-HCCIEIOBATEIBCKONW JEATEIBHOCTH, BIAJCHHE
METOJIUKON (OPMYJIMPOBAHUS M PEIICHUS MPHUKIAIHBIX 33J1a4, a TAaK)Ke Ha BBIPAOOTKY YMEHUU
MPUMEHSTh Ha IPAKTHKE METObI PUKIIATHOW MaTEeMAaTHKU U MH()OPMATHUKH.

Pe3ynbrathl 00y4YeHHsS IO JMCHMILIAHE JIOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX

BUJIOB KOHTAaKTHOM U CaMOCTOSATENbHOW paboThl OOYYaIOIMIUXCS B COOTBETCTBHH C
YTBEPXACHHBIM Y4EOHBIM ILJIAHOM.

NuaukaTtopsl  TOCTHDKEHUS  KOMIIETEHIIMM  CUMTAIOTCA  C(OPMUPOBAHHBIMU — TIPH
JOCTUKEHUH COOTBETCTBYIOUINX UM PE3YyIbTaTOB O0YUEHHUS.

2. CTpyKTYpa M coAep:KaHue M CHMILJIMHBI.

2.1 Pacnipeesienne TPyA0EMKOCTH IMCIUIJIMHBI 110 BUJAaM padoT

OOmiass TPyIOEMKOCTh JTUCIUIUIMHBI ~ COCTaBISIe€T 2 3a4E€THBIX CJWHUIBI, 72

akagemuueckux 4aca. Kypc «MaremaTnueckoe MOIEIUPOBAHME HPUPOJIHBIX M TEXHOTEHHBIX
00BEKTOB M MPOIECCOB» COCTOUT M3 JaOOPATOPHBIX 3aHITHM, COMPOBOXKIAEMBIX PEryIspHON
WHIUBHUIYAIBHOW pabOTON mperojaBareiss CO CTYyACHTaAaMH B TIPOIECCE CaMOCTOSITCIIBHOU
pabotsl. [IporpamMmoil TUCIUITUHBI TIPEAYCMOTpeHbI 34 yaca 1a00paTOpHBIX paboT.



Bcero

Cemectp

Bun yuebHoit paboThI qaCOB (qa7cm)
KonrakTHas padora (Bcero) 40,2 40,2
B tom uucne:
3aHsTHA JEKIIMOHHOTO THUIA — —
3aHATHS CEMUHAPCKOTO THITA (CEMHHAPHI, TPAKTUICCKUE
3aHATHSL) B B
JlabopatopHble 3aHATHU 34 34
HNnas koHTaKkTHAs padora:
Kontpois camocTostensHo# pabotsl (KCP) 6 6
[Ipomesxxyrounas arrectauus (UKP) 0,2 0,2
CamocTosiTesibHasi padoTa (Bcero) 31,8 31,8
B ToM yncne:
Kypconas pabora - -
[IpopaboTka yueOHOro (TeOpeTHIECKOr0) MaTepHaia 19 19
IToaroroBka K TEKyIIEMYy KOHTPOJIIO 12,8 12,8
KonTtpoJs: 3auer
OO011as Tpya0eMKOCTh qac. 72 72
B TOM 4YHcJIe KOHTAKTHas 40,2 40,2
padora
3a4. e 2 2

2.2 ConepxaHue QM CHUILIHHBI:

Pacnipenenennie Bu0oB yueOHOM pabOTHI M UX TPYAOEMKOCTH I10 Pa3zesiaM IUCIUILTAHEIL.

Pa3nem>1 AUCHUIUIUWHBI, U3y4aCMbIC B 4 CCMECTPC.

[Tpumeuanue: JIP — mabopatopusie 3ausatusi, CPC — camocTositennbHas padora crynenra, KCP —

KOHTPOJIpYyeMasi CaMOCTOsITeNIbHas padoTa.

2.3 Conep:xanue pa3ieioB TUCHUNIMHBI:

KonnuecTtBo yacos
Ne HanmenoBanue paznenos AymuropHas | Breaymuropias
Bcero pabota paboTa
JIP CPC
1 | OGmwme BOIIPOCH MOICTUPOBAHUS 4 2 2
2 | MogenupoBaHHE 3KOIOTMUECKUX MTPOLIECCOB U CHCTEM 6 4 2
3 Mo;[envn W METOJIbl OLIEHKH 3arpsi3HEHHS aTMOC(EPHI, ? 4 4
BOJIHOI cpenbl ¥ MOBEPXHOCTH 3eMITH
4 | MareMaTH4ecKkne MOJIENH B CEHCMOIIOTHH 8 4 4
5 | Mojaenn B3auMOACHCTBUS 2IEMEHTOB KOHCTPYKIIMHA 8 4 4
6 | Mogenu pa3pyuieHus 8 4 4
7 MonenupoBaHue S3KOHOMUYECKUX cUCTeM. Teopus 10 6 4
MOTOKOBBIX uarpamm Doppectepa
8 | CraTuctuueckue METOIbl MOJEIUPOBAHNUS 6 2 4
9 OrtaIsl cucTeMHOTo MozienupoBanus. [IpoBenenue 4 ’ >
9KCIIEPIMEHTOB Ha MOJIEIH
10 | O630p M3YUEHHOT0 MaTepraIa M MMPOBEICHNE 3a9eTa 3,8 2 1,8
KonTtpons camocTosTensHoi padotsl (KCP) 6 - -
[Ipomexxyrounas arrectauusi (MKP) 0,2 — —
Hmozo 72 34 31,8




2.3.1 JIaGopaTopHBbIe 3aHATHS

HCCICJ0OBaHUU,

HaumeHoBanue ®DopMa TeKylero
Ne Coaepxanue pasnena
pasnenaa KOHTPOJIs
1 |OG6mue Bompockl Omnpoc no
MOJIETTUPOBAHIIS MopenupoBaH#e Kak METOJT HAYYHOTO TIO3HAHUSI. pe3ynpTaTam
Knaccudukaius Moaenei. nmabopaTopHOt
paboThl
2 |MogaenupoBaHue OO0IIECUCTEMHBIH MTOIX0]] K MOCITUPOBAHUIO Ipescrasere
IKOJIOTHYECKUX 9KOJIOTHYECKUX CUCTEM. BBeneHne B Teopuro P
N WMHINBUAYaITBHOTO
MIPOIIECCOB U CHCTEM pasmepHocTeil. [[puMeHeHre nHTerpabHBIX sananms
npeoOpa3oBaHMH.
3 |Mopnenu u METOABI OO0mast MoJieNTb pacIPOCTPAHEHUS 3arPSI3HAIOLINX
OIIEHKH 3arpsI3HEHHS BemiecTB. [locTaHOBKa OCHOBHBIX 3a7ad.
aTMocdepbl, BOTHON BapuanunoHHO-pa3HOCTHBIE METO/IBI PEIICHHS 3a1a4. Mpencrasenie
cpenbl ¥ oBepxHOCTH  |KOppEeKTHOCTh MOCTaHOBKM HaYaJIbHO-KPAEeBhIX 3a1a4 P
WHAWBHTyaJIbHOTO
3eMITH JUTSL ypaBHEHWUsI niepeHoca u auddy3nn. MeTosst SaAHI
Pa3phIBHBIX pelieHui. Bepudukanms Moaen.
OcaxaeHue 3arps3HSIONINX BEUIECTB Ha
Pa3HOTHUIIHBIE MOJCTUIIAIONINE TIOBEPXHOCTH.
4 |MaremaTHdeckue Ormpoc 1o
. OcCHOBBI MEXaHHUKH Ae(HOPMHUPYEMOTO TBEPAOTO TEIa.
MOJIEJIN B CEHCMOJIOTHH. pe3yabTaTam
Pacrpoctpanenue ynpyrux BoiH. Onpenenenue N
N . nabopaTopHOi
HaNpsOKEHU B 3eMHOM Kope u uTocdepe
paboTHI
5 |Moaenu OCHOBBI TCOPHH INIACTUIHOCTH. JMHAMIYECKHE 1 Ormpoc 1o
B3aUMOJEHCTBUS CTallMOHAPHBIE KOHTaKTHBIE 3aJa9i. MeToabl pe3yabTaTam
3IIEMEHTOB peIIeHHs CTAMOHAPHBIX U HECTAaIIMOHAPHBIX WMHINBUAYaITBHOTO
KOHCTPYKITHI KOHTAKTHBIX 3a]1a4 3aJIaHMs;

6 |Mogenu paspymieHusT  |3a7add O TPEIIMHE U KECTKOM BKIIIOUCHUH B Ormpoc 1o
YIpYro# mosyorpann4eHHol cpene. Kpurepun pe3yabTaTtam
paspymieHus. JJIeMeHThI TEOPHH BUPYCOB WHAWBHTyaJIbHOTO
"BHOPOIIPOTHOCTH 3aIaHMS

7 |MogaenupoBanue IToToxu u pe3epByapsl. MogenupoBanue Omnpoc no

HSKOHOMHYECKHX CUCTEM. [SKOHOMHUYECKHX B3aUMOoAeHCTBUIA. Moaens pe3yabTaTam
Teopust TOTOKOBBIX MIPOU3BOACTBEHHO-COBITOBOTO KOMILIEKCA. nabopaTopHOU
muarpamm @oppecrepa  |MozaenupoBaHie TUHAMHUKH Pa3BUTHs rOpojia paboThI

8 |Cratuctudeckue MonenupoBanue ciry4aitHbIX coObITHi. [ToTokK Ormpoc mo

MCTOIbI MOJIC- cITyqaiiHbIX cOOBITHH. [10TOKM CiTydaiiHBIX COOBITHII ¢|  pe3ysbTaTam
JIMPOBAHUA. nocnezeiicteueM. MIMUTaLlMOHHBIE MOZIENU CIOKHBIX | J1TAOOpaTOpPHOM

CHCTEM. paboThI

9 |DTamnbl CUCTEMHOTO
. Omnpoc mo
MOJIETTUPOBAHMSL. ANTOpUTMHU3AIUST MATEMAaTHUYECKUX MOJAEIEH 3V TATAM
[IpoBenenue IImaHupoBaHue MAIIMHHBIX 3KCIIEPUMEHTOB. nI:l6oy ATODHOG
SKCIICPUMEHTOB Ha O0paboTka ¥ aHAJIN3 PE3YJILTATOB MOJCIUPOBAHHS Ia)6OTEI
MOJICJIH. P
IIpumepHble 3a1aHus ISl JIaDOPATOPHBIX padoT
Pasznen 1

MopenupoBanue Kak METOJ HAay4dHOro TmoO3HaHUA. VCrmonp30BaHME MOJCIHPOBAHUS TIPU
MPOCKTUPOBAHUU M OKCIUTyaTallMd pasiuyHbie cucteM. [lapamerpel u
XapakTepucTuku. VccimemoBanue CBOWCTB CHUCTEMBI B IMPOIECCE CHCTEMHOTO aHajn3a, CUHTE3
onTUManbHOM cuctembl. Kiaccudukanus momeneit. Mojenu HENPEpPHIBHBIX W JUCKPETHBIX
cucteM. JleTepMHUHHpPOBaHHBIE W CTOXacTU4eckue Mozenu. OOIMe NPUHIMIBI MOCTPOSHUS




MOJIeNIel CIIOKHBIX cucTeM. Bo3MoxHOCTH (hopmanm3anuu OONBIIUX CUCTEM. AJIEKBAaTHOCTh U
3G(dEeKTUBHOCT,  MOJENU.  AHATUTHYECKHE, YHUCJICHHBIE, CTATUCTHUYECKHE  METOJIBI.
CpaBHUTENbHBINA aHATTU3 METOA0B MOJICTUPOBAHMUS.

1) Peamuzauus B cpene Matlab moneneit ¢usndeckux nporueccoB (kKoneGaHHS CTPYHBI,
OJTHOMEPHBIH TETUIONEPEHOC);
2) Peanuzanus B cpeae Matlab nmpocreiimeit Moaeny momysnuy.

Pa3zmen 2

OO01mecucTeMHBIH MOAXO0J K MOACIUPOBAHUIO SKOJIOTHYECKUX CUCTeM. MOJAeNnu MOMyIISUi.
Mopenu macconepeHoca. Beenenue B Teoputo pasmepHocteid. [IpeacraBnenne MareMaTuyecKoi
Mojenu B Oe3pazmepHoM Buie. [IpuMeHeHne MHTErpalbHBIX Npeodpa3oBanuii. MiHTErpanbHble
npeoOpazoBanus Oypre u Jlamnaca u ux cBOWCTBa.

3) HccnenoBanne B cpene Matlab wmopenn muddysum (aBe mpocTpaHCTBEHHBIE
TIEPEMEHHBIC) C Pa3JIMYHBIMU TPAHUYHBIMH YCIOBHSIMU;

4) Wccnenosanwue B cpene Matlab moxenu nuddy3un ¢ yueTom nerpaganuu IpuMecH;

5) UccnemoBanme B cpenae Matlab monenn nuddy3un ¢ ydyeToM rpaBUTAIIMOHHOTO
OCEIIaHus;

Pa3zgen 3

OOmast Mozenb paclpoCTpaHEHHsS 3arpsA3HAIONIMX BEIIECTB. YPaBHEHUS TIepeHoca U
TypOynenTHou nuddys3un. YpaBuenus HaBbe — Ctokca. HecranmonapHbie U yCTaHOBUBIIIUECS
nporecchl. [locTaHoBKa OCHOBHBIX 3ajau nepeHoca u auddysun. TUITBI TPAaHUYHBIX YCIOBHA.
BapuanonHo-pa3HOCTHbBIE METOABI pelieHusl 3aaad nepeHoca-auddys3un. KoHcepBaTuBHBIE
MOHOTOHHBIE PAa3HOCTHbIE CXeMbl. .KOpPpPEKTHOCTh NMOCTAHOBKM HAauyaJbHO-KPAEBBIX 3ajad s
ypaBHeHUs mepeHoca W auddy3uu (s pa3nMuHBIX 00JacTel W TPAaHWYHBIX YCIOBUH).
CgoiictBa u mnpeactaBieHus: O-GpyHkmuu Jupaka. MeToapl pa3pbIBHBIX PEHICHUN PpelIeHUs
CTAIlMOHAPHBIX 3aJad JJIS CiIydas COCPEIOTOUYEHHBIX HMCTOYHHMKOB. Bepudukanus moaenu
nepeHoca U Auddysun npumecu. OcaxaeHue 3arps3HSAIOUIMX BEUIECTB HA Pa3HOTUITHBIC
NOJCTWIAIOIINE MOBEpPXHOCTU. C(BeAEeHHE CMEIIAaHHBIX KpaeBbIX 3a7ad K CHCTEMaM
UHTETpaNbHbIX ypaBHeHUH. [locTpoeHne NpUONMKEHHBIX pPEIIeHUH CHCTEM HHTETPabHbIX
ypaBHEHMI (BHYTPEHHSS U MOTpaHCIOWHAs COCTaBISIONIME petieHus). Pakropuzanust GyHKIUI.
Teopembl 0 dakTopuszanuu (QyHKIMH B BUAE CYMMBI W TpousBeleHus. Hopmamumzammsi.
[Mpubnmxennas Qaxropuzauus QGyHKIUE U Marpun-QyHkiuid. MHTerpambHoe ypaBHEHHE
cBepTkH. Metoa Bunepa — Xomda pemeHnuss HHTETpabHBIX YPAaBHEHHUI Ha MOJTYIPSIMOHN.

1) UccnenoBanue B cpene Matlab mogenu auddys3uu ¢ yaeToM KOHBEKIIUY;

2) Ucnonw3oBanus nHCTpyMeHTOB Matlab it ananutrueckux nmpeoOpa3oBaHmiA.

3) Pemenwe 3amga4 muist ypaBHeHUS JUGGY3UU C UCTIOTB30BaHUEM BapHAIIHOHHO-PA3HOCTHBIX
METO/IOB;

4) Pemienue 3a1a4 MaccorepeHoca YUCICHHO-aHAIUTHIECKUMU METOaMH;

5) Peamuzamust nBymepHoi wmonenu Audy3um ¢ ydeToM KOHBEKIIMH, OCAXKACHHUS U
Jerpaaliii MPUMECH;

6) UucneHHO-aHaTUTHYECKOE PElIeHHE 3a/1a4H JIJIsl TOBEPXHOCTHOT'O HCTOYHHUKA;

7) Bepudukanus Monenu MUTPAlUy IPUMECH YUCICHHO-aHATUTHYECKUMHU METOIaMU;

8) HWcnonp3oBaHWE WHCTPYMEHTApUS aHAIMTUYECKHX TMpeoOpazoBanmii Matlab  ms
daxTopuzanmu GyHKIMNA U MaTPULL-(DYHKIUH BTOPOTO MOPSIKA;

9) Pemienne UHTETpAILHBIX YPABHCHHIA.

Pasznen 4

OcHoBbl MexaHUKHU JedopmupyeMoro TBepaoro teia (CruiomHas cpena. Buabsl BHEIIHUX CHUIL,
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TEH30D HANpsDKCHUM. YpaBHEHUS [BW)KCHHSA M PaBHOBECHUS B KOMIIOHEHTaX TEH30pa
HanpsokeHud. Tenzop nedopmanuu. OO600meHHBI 3akoH ['yka. YpaBHEHHs YHOpyroro
paBHOBeCHs U JIBUKEHHS B NepeMelleHusx). PacripocTpanenue ynpyrux BosiH (/lBa THma BOJIH.
[ToBepxHocTHBIE BosHBI Penes. BosHbl JlsBa). OnpeneneHue HanpsKEHUM B 3€MHOW KOpe H
auTtocdepe.

1) Ompenenenne BeKTOpa MOJHOTO HANpsDKEHUS B 3aJlaHHOM TOYKE HA IUIOMIAJIKE,
o o 2 2
KacaTeJbHON K LWJIMHAPUYECKOM MOBEpXHOCTH YV~ +Zz° = 4 npu 3a7aHHBIX KOMIIOHEHTaX

TEH30pa HaIPSKEHUS;
2) Haiitu Harpy3ky, KOTOpOH COOTBETCTBYET 3ajaHHas (DYHKIHs HaNpsHKEHUM, HaIpUMeED,

(D(xl,x2) = Axl4 + Bx;_

3) UccnenoBate 3aauy KpydeHUs Ui IPU3MAaTHYECKOTO Opyca, 3JUIMITHYECKOTO CEYEHUS.

Pa3zpen 5

YcnoBua TekydecTM M ynpo4yHeHHs. OCHOBHBIE COOTHOIIEHUS TEOPHH IUIACTUYECKUX
nedopmaruii. OCHOBHBIE COOTHOIICHHUSI TEOPUH IUIACTHYECKUX TeueHui. J[nHamudeckue u
CTAllMOHApHBIE KOHTAaKTHbIE 3aJaud. MoJesin KOHTAKTHOTO B3auMoOJeHcTBUS (YCIOBUS B
o0nacTH KOHTakTa). MeToAbl pEeLIeHUs] CTAllMOHAPHBIX KOHTAKTHBIX 3anad. Ilpumenenue
UHTErpajbHbIX NPeoOpa3oBaHUil B HEOTPAHUYEHHBIX U MOJYOrPaHUYEHHBIX 001acTsIX. MeTo bl
pelIeHNs] HECTallMOHAPHBIX KOHTAKTHBIX 3adad. Ilepexon oT JuHAMHUYECKMX K CTallMOHAPHBIM
3aJjayaM ¢ OMOILBIO IPUMEHEHUs1 IpeoOpa3oBanus Jlamnaca.
1) IIpumeneHHe HHTETPATBHBIX TPeOOpa30BaHUN;
2) YwucnenHnoe oOparmieHre HHTETPaIbHBIX TPeoOpa30BaHUIT;
3) HaxoxxneHue pelieHue OJHOPOJHBIX YpPAaBHEHUM CTAaTUYECKOM TEOpUU YIPYroCTH B
ClIy4ae INIOCKOTO HaIPS)KEHHOTO COCTOSHUS;
4) Pacuer HanpsbKeHUH B 3aJaHHOM TOUYKE MOJYIJIOCKOCTU B CIIy4yae 3a/JlaHHOM Ha TpaHUIIE
JOKAJIbHOW HAarpy3Ka, JeUCTBYIOIIEH MO YIJIOM.

Pa3zmen 6

3agaun O TPEIIMHE M >KECTKOM BKIIIOYEHHWH B YIPYroll moyorpaHudeHHou cpene. Kpurepuu
paspymenus (3uepreruyeckuii kpurepuit ['puddurca, cunooit kpurepuii MpBuHa. DieMeHTHI
Teopun «BHpycoB» BuOponpouyHoctu (Ddopmyna bertu. OCHOBHBIE COOTHOLICHHS MEXIY
HANPSDKEHUSIMU U TiepeMenieHusMu. Kiaccudukanus «BHpYCcOB)» BUOPOTIPOTHOCTH).
1) Monenr OECKOHEYHOW TUIACTUHBI €IUHUYHOW TOJIIUHBI C IICHTPAIBHOU IOMEPEYHON
TPELMHOW;
2) OmnpeneneHue KPUTUUECKOW CKUMAIOIMIEH CHJIBI JJIS  CTEPXKHSA C  IIApHUPHO
3aKpeIICHHBIMU KOHI[AMU;
3) Ormpenenenne MaKCUMAalIbHOTO TIpOoruba B CEpPEeIWHE PAaBHOMEPHO HArpy>KEHHOU
KBaJIPATHOM IJIACTHHEI, JIBE€ CTOPOHBI KOTOPOU CBOOOIHO OTEPTHI, a IBE IPYTHE 3alIeMIICHBI
meroaoM byOHoBa-I"anepkuna;
4) MoaenupoBaHHe IPOCTEUIINX «BUPYCOB» BUOPOIPOYHOCTH.

Pa3zmen 7

MeTo MaTeMaTUYECKOTO MOJEIUPOBAHMS B SKOHOMHKE. HekoTopbie mMojenu (hUHAHCOBBIX U
SKOHOMHMYECKUX IMpOoLeccoB (MOJEAb paBHOBECHS PBIHOYHON SKOHOMHKH, MaKpOMOJIEIb
PKOHOMHYECKOTO POCTa, MOJENb pekiambl). Monens rmobansHoro passutus Jx. @oppectepa.
IToroku wu pesepByapbl. MoJenupoBaHUEe HSKOHOMHUYECKMX B3auMoAeHcTBUU. Moaenu
3ama3apiBaHus. Mopaenb MPOU3BOACTBEHHO-COBITOBOTO KOMILIEKCA (IIPOU3BOJICTBO, CKJIIAJ
OTNITOBOM TOPTOBJH, CKJIaJ PO3HUYHON peanusanuu). MoAeIupoBaHWE IAMHAMUKH Pa3BUTHS
ropona. OmnucaHue W aHaIN3 OCHOBHBIX XapaKTEePHUCTUK (TIPEANpUATHS, KUIOW (QOHT,



HaceJICHHE).
1) Peanuzauus npocTeiieil MoJIeau peKiambl;
2) Peanuzamus Moienu TOHKH BOOPYKEHU;
3) Peanmzaums Mojenu 3ama3fbplBaHUs NEPBOTO MOPSAKA [Jisi MOCTOSHHOIO BXOJHOIO

CHTHAIA;

4) Peanuzanusi Mojenu 3ama3fblBaHUs IEPBOTO MOPSAKA JJII HMMITYJIBCHOTO BXOJHOTO
CHTHAIA;

5) Peanuzaums mozenei 3ama3fplBaHUsl CTApPIIUX MOPSAKOB JJIsi MOCTOSIHHOTO BXOJIHOT'O
CHTHAIA;

6) Peanuzauusa Mozenell 3ana3apIBaHNs CTAPIIUX MOPSIKOB Ul UMITYJIbCHOTO CUTHAJA.

Pa3zmen 8

MopenupoBanue ciydyailHbIX coObITHH. IloTokm ciyuaitHbIX coObITHH. IlOTOKM CiydaitHBIX
coObITHIl ¢ mociaeneiictBueM. MMUTalMOHHBIE MOAEIM CIOXHBIX JUHAMUYECKUX CHCTEM.
OcHoBHble OHATHA. [IpUHIMIIBI U METOIbI TIOCTPOEHUSI UMUTALIMOHHBIX MOJEIIEN.

1) Oruenka mapamMeTpoB CIIy4ailHOTO TMPOIIECCa;

2) OueHHBaHHE TAPAMETPOB MPU HAIMYUHU OLIHMOOK U3MEPEHHS;

3) OOpaboTka ¥ aHAIU3 PE3yIHTATOB CPECTBAMH MMaKeTa Statistica.

Pa3zgen 9

AnropuTMH3anus MaTeMaThdeckKux wmopened [lmaHumpoBaHMe MAaIIMHHBIX 3KCIIEPUMEHTOB.
O6paboTka 1 aHATTU3 PE3yJIbTATOB MOJCIUPOBAHMS.

1) O6paboTka 1 aHaM3 pe3yabTaToB cpencTBamu Excel,;

2) O6paboTka 1 aHaJIU3 pe3yJbTaTOB CpeACTBaMU makera Matlab.

2.3.2 IlpumepHasi TeMaTHKA KYPCOBbIX padoT (IPOEKTOB)
Y4eOHbIil MJ1aH HE MPETyCMaTPUBAET KYPCOBBIX padOT 1O TaHHOW AUCIUILIUHE.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeHH sl AJIsl CAMOCTOSATEILHON padoThI
00y4YaIIHUXCS 10 TUCHHUILINHE

IlepeyeHp yueOHO-METOAMYECKOTO 00ECIeUeHH s JUCIIUILIHHEI
Ne Bun CPC TI0 BBITIOJIHEHHIO CAMOCTOSTEIbHOM paboThI

1 [[ToarotoBka k Tekymiemy| 1.babGemko B.A., Ilapnosa A.B., babemko O.M., EBnokumosa O.B.
KOHTpOHIO, MOArOTOBKA Marematnueckoe MOACIUPOBAHUEC OKOJOTI'MYCCKUX IIpoueccCoB
MHIMBHIYaIbHBIX 3aa—|PACTIPOCTPAHEHUS  3aTPASHAIONAX  BETIECTB. Kpacuomap: W3a-Bo
KyoI'Y, 2009.

2.ManukoB P.®. OcHOBBl MaTeMaTH4YE€CKOTO MOACIUpPOBaHUSI. M.:
Topstaass nmuausa-Temnexkom, 2010. 368 ¢. [DOnexkTpoHHBINH pecypc]. -
Pexxum mocrymna: https://e.lanbook.com/book/5169.

3. FOgosuu B.M. Marematndeckne MOMAEIH ECTECTBEHHBIX HayK.
CII6.: Jlans, 2011. 336 c. + [DnexkTpoHHSBIA pecypc]. - Pexxum mocryma:
https://e.lanbook.com/book/689.

HUHI

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOIUXCS W3
YKCJla MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBBS M BOCTIPUATHS HHPOPMALIIH:

JUist 1L ¢ HapYIICHUSIMU 3PEHUS

— B TIeYaTHOM popMe yBETUUCHHBIM MIPUPTOM,

— B (popMe 2IEeKTPOHHOTO TOKYMEHTA.

Jlnia aui ¢ HapyIIeHUSIMH CyXa:
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— B IIeYaTHOU (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIJ1st TUT ¢ HApYIIEHUSIME OTIOPHO-/IBUTATEILHOTO amiapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TIepeueHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

2.5 CamocTosiTe/IbHOE H3y4YeHHEe Pa3/1e10B JUCHUIINHBI

[lempto caMOCTOSTENHHOM paOOTHI SBISETCSA YriyOJdeHUE 3HAHWUN, TOJYYCHHBIX B
pe3yabTaTe ayIUTOPHBIX 3aHATUH, BHIpA0OTKA HAaBBIKOB MHIUBUAYaJIbHON pabOThI, 3aKpeIIeHUuE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpeMsl TaOOPATOPHBIX 3aHATHH.

IIpumepHble 3a1aHUA ISl CAMOCTOSITEJIbHOM Pad0ThI

1. Pewuums 3a0auy ¢ ucnonvszosanuem cpeocme Matlab

(x,x,,x,),i=1,2,3 X5 Xy X
[Tycte pyHKINN (X1, %5, X3), ! V(X X5, X3) SIBJISIFOTCSI TADMOHHYECKUMH.
ITpu xakom ycioBuu hopMyJibl

(7

2 2 2 2 2 2
U=+ —a’)—, r =x +x;+x;, a=-const

i
i

ONPEACIISIOT PEIICHUE OJHOPOAHBIX YpaBHEHUM JIsame?
2. Pewums 3a0ayy c ucnoavzosarnuem cpeocms Matlab.

Ilycte u, v, w — KOMIIOHEHTBI BEKTOpPA IEPEMELICHUs, YAOBIECTBOPSIOIIMNE OJHOPOIHBIM
ypaBHeHusiM JIsime. [TokaszaTe, 9To GyHKIIMH

O —ou—— | [V,

u Ov (814 6w]_
20-v)|" oy ox

1 [ (ov ow ou o)
O, =2v——|z| — — |-X| ———
2(0-v)| \0z oy oy Ox
CD3=2W+;Z ou @Jra—w
2(I-v) (ox oy oz

SIBIISTIOTCSI TAPMOHUYECKAMH.
3. Pewumb 3a0auy ¢ ucnoavzosanuem cpeocms Matlab

Haiitu oOmiee pereHne 0JHOPOAHBIX YPAaBHEHUN CTaTHUECKOM TEOPHH YIIPYTOCTH, CUUTAS
HaNpsHKEHHOE COCTOSIHUE TNIOCKUM, T. €. O,; =0, =043, =0

4. Pewums 3a0auy ¢ ucnoavzosanuem cpeocms Matlab
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HaiiTu o61uii BUJ INIOCKOTO HAIIPSKEHHOTO COCTOSIHUSA (O, = 0,, =0, =0) B
MWIMHIPUYECKONU cucTeMe KoopauHat (7,¢,z ), Ipu yCIOBUH, YTO

u,=u(r,z), u,=u.(r,z), u,=0.

5. Pewumb 3a0auy ¢ ucnonvzosanuem cpeocms Matlab

HccnenoBaTh HOpMaibHBIE MOJIBI KPYIJIOW MEeMOpaHbl € 3aKperuieHHbIM KpaeM. IlocTpouTsb
n300pakeHHst MEMOpaHbI MPU Pa3IMYHBIX HOPMAJIBHBIX KOJIEOAHMIX.

IlepeyeHb BONPOCOB /ISl CAMONOATOTOBKH

Pa3znen 1.
Y10 moHMMAaETCs MO MaTEMAaTHYESCKON MOJIENBIO?
Kakue Moaenu Ha3bIBatOTCS TUHAMUYECKUMH (CTATUYECKUMU)?
Kaxue monenu Ha3pIBarOTCs AETEPMUHUPOBAHHBIMU (CTOXAaCTUUECKUMU)?
Yrto moHUMaeTCs 1Mo TePMUHOM ""BepuduKarus moaenn'?
[IpuBenure nmpumepsl, IEMOHCTPUPYIONINE YHUBEPCATHLHOCTh MATEMaTHUYECKUX MOJIEIeH
Y TIPUHIIMI aHAJIOTHIA.

SNk W=

Paznean 2.
1. Tlepeuncnute OCHOBHBIE JTanbl MAaTEMaTHYECKOTO MOJEIMPOBAHUS (DU3UUYECKOTO
mporecca.
[IpuBenure npuMep NpoCTEHIIEH MOJEIN OJHOPOIHBIX MTOIYJISALIMN.
3anuiure ypaBHeHUE BobTeppa MOIeN XUIHUK-KEPTBA.
Chopmynupyiite nudepeHInanbHbI 3aK0OH COXpaHEHHS BEIIECTBA.
[TpuBenuTe hopmymsl MpsMoro u 0OpaTHoro npeodpazoBanus Oypoe.
[lepeuncnure ocHOBHBIE cBOIiCTBa mpeoOpa3oBanus Dypee.
[TpuBenute hopmyssl MpsMOro u oopaTtHoro npeodpazoBanwus Jlamiaca.
[lepeuncaure ocHOBHBIE CBOICTBa mpeoOpa3oBanus Jlarmnaca.
C xakoil Lenpl0 MHTETpajbHbIe MpeoOpa3oBaHUs MPUMEHSIOTCS K HadallbHO-KPAaEeBBIM
3agagdam?
10. Jlnis uero BBOAsATCS Oe3pa3MepHbIC TepeMEHHBIE?

A A Al

Pazpean 3.
3anummre ypaBHeHue 1upy3un ¢ y4eToM JIerpaialiii BelecTBa.
3anuinTe ypaBHEHHE MIEPEHOCA C YYETOM I'PaBUTALIMOHHOTO OCEIAHMS.
[IpuBeaure ypaBHEHHE, ONMCHIBAIOLIEE HECTAL[MOHAPHBIN (YCTAHOBUBILIMICS) IPOLECC
pacrpocTpaHeHUs PUMECH C YIeTOM TiepeHoca u 1uddy3un.
[IpuBeauTe OCHOBHBIE TUIIBI TPAHUYHBIX YCIOBHM Ha MOJCTUIIAIOIIEH IOBEPXHOCTH.
B dem 3akntouaercs uaes METo1a pa3pbIBHBIX PEIICHHU?
Chopmynupyiite TeopeMy o GpakTopuzanuu GyHKIHUU B BUIE CYMMBI (IPOU3BEICHHS).
3anummure ypaBHeHue Bunepa—Xonda.
[Hanre omnpeaeeHue aInrnpoKCUMaIu Pa3HOCTHOM 3amauen HCXOIHON
nudGepeHIaIbHON 3a/1a4H.
9. JaiiTe onpezeneHne yCTOMUMBOCTH PA3HOCTHON CXEMBL.
10. YTo Takoe KOHCEpBaTUBHAsA Pa3HOCTHAsA cxema?

W=

NNk

Pazpen 4.

Uro Takoe cruiomiHas cpeaa’?

Chopmymupyiite 3akoH ['yka.

3anumuTe ypaBHEHUsI IBIKEHUSI U PABHOBECHUS B KOMIIOHEHTAX TEH30pa HANIPSKEHUH.
3anummmTe ypaBHEHUS! YIPYTOTO PaBHOBECHS U JBM)KECHUS B IIEPEMEIICHUSX.

=
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[IpuBeanTe OCHOBHBIE TUIIBI TPAHUYHBIX YCIOBUH.

IIpuBenure mpuMepsl ypaBHEHUM, OMMCBHIBAIOIIUX CTALMOHAPHBIE M HECTALMOHAPHBIE
MPOLIECCHI B Ie(pOPMUPYEMOM TBEPAOM TEIIE.

I[JIH 4Cro CTaBATCA YCIOBUA I/I3HY‘-I€HI/IH?

ChopmynupyiiTe TPUHITAN TPEICTLHOTO MOTIOIMICHHUS.

Hanumure ycnoBue u3inydeHus 3oMMmepdernbaa B TPEXMEPHOM CITydae.

0 BomHbI KakuX THUIIOB paclpOCTPAHSIIOTCS B 1ePOPMUPYEMBIX TBEPABIX TeIax?

Pazpea 5.

Yro Takoe ynpyras nedopmanms’?

Yro Takoe macTudeckas aehopmarus?

Cdhopmynupyiite yciaoBust TeKy4ecTH.

Yro Takoe ynpouneHue? ChopMynupyiTe ycIoBUs YIPOUHEHUS.

UYro Ha3bIBaeTCs MJIACTUUECKUM T€UEHHUEM?

YT0 Takoe KOHTAKTHEIE 3a1auu’?

[IpuBeaute npocreime NpuMepsl CTAIMOHAPHBIX M HECTALMOHAPHBIX 3aau.
[IpuBenuTe MpuUMeEpPHI YCIOBUMA B 001aCTH KOHTAKTA.

Kakum 00pa3oM MOXKHO MepeiTy 0T HeCTAIIMOHAPHOM K CTallMOHApHOH 3amaye?

0. KakoBbl ~ ycliOBHSI ~TPHUMEHEHHUS  HMHTETpaJIbHOro TmpeoOpaszoBanus Dypre B

HCOTPaHUYCHHBIX U MOJYOTPAHUYCHHBIX obmacTax?

Pa3zgen 6

[ToctaBpTe 3amauy 00 YCTAaHOBUBUIMXCS AHTUIUIOCKMX KOJIEOAHMSAX  YIPYroro
NOJYIPOCTPAHCTBA, BBI3BAHHBIX BUOpalMell BHYTpEHHEH MII0CKOM TPELIHHBI.
Chopmynupyiite kpurepuit [ puddurca.

B uem cocrout kpurepuii paspymenus psuna?

UYrto Ha3BIBAIOT BUPYCOM "BUOpONPOYHOCTH".

[IpuBenuTe mpuMepsl BUPYCOB "BUOPONPOYHOCTH" IIEPBOTO U BTOPOTO POJIA.

Pa3znen 7.

B dyem cocTouT uaes MeTona MOTOKOBBIX THarpamMm?

3anuiuuTe ypaBHEHUE YPOBHS.

3anuiuuTe ypaBHEHUE TEMIA.

Kak MogenupyroTcs 3ana3ibIBaHus.

PaccmoTpute mpumep 3amas3ibIBaHUS BTOPOrO MOpPsAKA AJIE MMITYJIBCHOTO BXOJHOTO
YCIIOBHSL.

Pazngea 8.

Urto Takoe ciaydaitHeie BennunHbl? [IpuBeauTe npuMepsl 3aKOHOB X paCIpeICICHHUS.
Kak onpeaensitorcs napameTpsl SMIOMPUYECKUX PaCIIPEEIICHNN?

Yto Takoe cTaTUCTUYECKask MPOBEPKA CTATUCTUYECKUX TUIOTE3?

HazoBure 0cCHOBHBIE MPUHIIMIIBI IOCTPOEHUS UMUTALIMOHHBIX MOJIENIEH.

[IpuBenure MeTOABI MAaTEeMAaTUYECKOM CTATUCTUKH, WCIIOJIb3yeMble /i aHaiu3a
Pe3y/IbTaTOB UMUTALIMOHHOTO MOJIEIUPOBAHUS.

Paszgen 9.

Uto noHMMaeTcs moj airOPUTMU3ALUEH MOACITH?

OHI/IH_II/ITG TGXHOHOFI/I‘-ICCKYIO uenquy BBIYUCIUTCIBbHOT'O 3KCHepHMeHTa KakK CpeZ[CTBa
pemieHus CJI0KHBIX MPUKIIATHBIX 3a/1a4.

KaxkoBa poiib MalIMHHOTO YKCIIEPUMEHTA B TIPOIECCe BepUBUKAIIMHA MOICTU?
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4. Tlepeuncnure BuAbl (PaKTOPOB B UMUTAIIIOHHOM KCIIEPUMEHTE.
[IpuBenure npuMmep peanu3aldu TEXHOJOTUH MATEMAaTHUYECKOTO MOJEIUPOBAHUS IS
pelIeHUs POCTOM 3a1a4l MEXaHUKH.

e

3. O0pa3oBare/ibHbIE TEXHOJIOTHUH

B cootBercTBUu ¢ TpeboBanmsimu OI'OC B mporpamma AWCIUIUIMHBI MPEAYyCMAaTPHUBACT
UCIIOJIb30BaHNE B Y4Y€OHOM TIpOIlecce CIEAYIONMUX O0pa30BaTeIbHBIC TEXHOJOTHH: YTCHUE
JEKUUH C HCHOJB30BAHMEM MYJIBTUMEIUIHBIX TEXHOJIOTUH; METOJ MalblX Ipymm, pa30op
MPAKTUYECKUX 3a]a4.

[IporpamMma 1O AMCHMILIMHE MpEAyCMaTpUBAET HUCIOJIb30BaHUE B Y4eOHOM Ipolecce
CIEeIyIOIHUX  00pa3oBaTeNbHBIE TEXHOJOTHMH: YTCHHE JIGKIMH C  HCIOJIb30BAHHUEM
MYJbTUMEAUMHBIX TEXHOJIOTH; paboTa HaJl UHIWBUIYaTbHBIMU 33JaHUSIMU C HUCIOJBb30BAHUEM
MAKeTOB MPUKIIATHBIX MPOTPaMM, Pa300p KOHKPETHBIX CUTYallMi HA MPAKTUYECKUX 3aHITHSIX.

KomnproTepHble TEXHOIOTMHM NPEAOCTaBISIOT CPEICTBA PAa3HOIJIAHOBOIO OTOOpa)KEHUS
QITOPUTMOB H IEMOHCTPAIIIOHHOTO MaTepHaia.

[Tonxon pazbopa KOHKPETHBIX CUTYaIMi IIUPOKO HUCIIONIb3YETCsl KaK MperoaaBaresieM, TaK
u OakamaBpaMd BO BpeMs JICKIIMA M aHAKM3a PE3yJbTaTOB CaMOCTOSITENIbHON paboThl. DTO
00yCIIOBJIICHO TEM, YTO B IMPOIIECCEe MOJACTUPOBAHUS YaCTO BCTPEUAIOTCS 3a/a4H, JJIsi KOTOPHIX
€MHBIX MOJXO0A0B He cyiecTByeT. [Ipu uccieoBaHuy U pelIeHny KaXkJ10i KOHKPETHOM 3a1aun
UMeEeTCs, KaK MpaBUJIO, HECKOJIBKO METOJOB, a 3TO TpedyeT pa3dopa W OLEHKH LeJIon
COBOKYITHOCTHU KOHKPETHBIX CUTYallHi.

[Tpu 00ydeHNH UCTIONIB3YIOTCS CIEYIONINE 00pa30BaTEIbHBIE TEXHOIOTHH:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YeHUSs — HampaBlieHa Ha (QopMupoBaHUE
KOMMYHHUKATHBHOUW KOMIIETEHTHOCTH CTYICHTOB, KOTOpas sSBIsETCS 0a30BOi, HEOOXOIUMOM AJIst
aJlanTalyy K COBPEMEHHBIM YCJIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— Texnomnoruss pa3sHOypoBHEBOTO (IU(DPEPEHIMPOBAHHOTO) OOYYEHHUS] — TMpeAroiaract
OCYIIECTBIICHUE II03HABATEIHHON NEATEIHHOCTH CTYIEHTOB C YYETOM WX HWHAWBHIYAITbHBIX
CIOCOOHOCTEH, BO3MOXXHOCTEH M MHTEPECOB, IMOOIMIPSS WX PEaTru30BbIBATH CBOM TBOPUYECKUM
notennuan. Co3laHue M HCIOJNBb30BAHUE TUATHOCTHUYECKUX TECTOB SBISIETCS HEOThEMIIEMOU
YacThIO TaHHOM TEXHOJIOTHH.

— TexHonoruss MoAyiabHOTO OOy4YeHHS — TpPEAYCMATPUBAET JEJCHHE COACpKAHUS
JTUCIUIUIMHBL HA JIOCTAaTOYHO aBTOHOMHBIC pa3fielibl (MOAYJH), WHTETPUPOBAHHBIC B OOIIHI
KypC.

— HWuadopmarmmonHo-koMmmyHukanmoneie  TexHojorun (MKT) — pacmmpsioT pamMku
00pa30BaTeNLHOTO MPOIIecca, MOBBIIIAS €ro MPAKTHYECKYI HaNpaBIE€HHOCTh, CHOCOOCTBYIOT
MHTCHCU(PHUKAIIUK CaMOCTOSITENIbHOM pabOThl ydYalUXCsl M TOBBIIIEHUIO [M03HABATEIbHON
AKTUBHOCTH.

— VIHTEepHET-TeXHONOTHUH — TMPEAOCTABISIOT IIMPOKUE BO3MOXKHOCTH JJIsl  TOHICKA
uH(OopMalnK, pa3pabOTKU HAyUYHBIX TPOEKTOB, BEICHUS HAyUYHBIX UCCIIECJOBAHUA.

— TexHonoruss MHAUBUAYATU3aUU OOY4YEHHS — IOMOTaeT pPealr30BBIBATh JHUYHOCTHO-
OPUEHTUPOBAHHBIA TOJXOMA, YYHUTHIBAS WHIUBUAYAIbHBIE OCOOCHHOCTH U MOTPEeOHOCTH
yUYalxcs.

— IlpoexTHast TexHONOTUS — OpPUEHTUPOBAHA Ha MOJCIMPOBAHHE COLMAIBLHOTO
B3aMIMOJICHCTBYS YYAIIUXCS C IIENbI0 PENICHUs 3a/aud, KOTOpas OMpelessieTcs B paMKax
npodecCuoHaNbHOM MOATOTOBKH, BBIACISASA Ty WIM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyueHuss B COTPYIHUYECTBE — pealiu3yeT HACI0 B3aUMHOTO OOydeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUJIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3aJ1a4.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIIEHUS — CIOCOOCTBYeT (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIOCOOHON KPUTHYECKHM OTHOCHUTHCA K HH(OPMALUU, YMEHHUIO
oTOMpaTh HH()OPMAIIHIO JIJIsl PEIICHUS TOCTABJICHHOH 3a1a4u.
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KomriekcHOe MCTOJIh30BaHUE B YU4EOHOM TIPOIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTHN
CTHUMYJIUPYIOT JIMYHOCTHYIO, HWHTE/UICKTYaJbHYI0 AKTHBHOCTb, Pa3BUBAIOT I[03HABATEIIbHBIC
MPOIIECCHI, CIMOCOOCTBYIOT (DOPMHPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JOJDKEH 001aaaTh
OyIyluii CrieluaIncT.

OCHOBHBIC BUIbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA BKITIOYAIOT B CeOsl:

— pabora B MaJbIX rpymmax (KOMaH/e) — COBMECTHAs JACATEIbHOCTh CTYJIECHTOB B TPYIIIE
10JT PYKOBOJICTBOM JTHJIepa, HAINpaBIICHHAs Ha pelIeHHe OOIIei 3amadd MmyTéM TBOPYECKOTO
CIIOKCHHSI PE3yIbTaTOB HHIMBUYaTbHOU paOOThI WICHOB KOMAaH/bI C JICJICHUEM MOJTHOMOYUH U
OTBETCTBCHHOCTH;

— aHaTM3 KOHKPETHBIX CHTyallMii — aHaJIM3 PEajbHbIX MPOOJIEMHBIX CUTYAIlHid, WMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpPO(eCCHOHATBHONW NeATEIhbHOCTH, U TOWCK BapHaHTOB
JYYIINX PELICHHI;

— pa3BUTHE KPUTHYECKOTO MBIIUICHHUS — 0Opa3oBaTelbHAs NEATeILHOCTh, HAIlPaBICHHAS
Ha Pa3BUTHE y CTYACHTOB Pa3yMHOTO, PEQIEKCUBHOTO MBIIIJICHHS, CIIOCOOHOTO BBIABUHYTH
HOBBIC UJICH U YBUCTH HOBBIE BO3MOKHOCTH.

[Mogxom pa3bopa KOHKPETHBIX 3aJad M CUTyallud I[IUPOKO HWCIONB3YEeTCS Kak
npernoiaBaTesieM, Tak W CTYyJCHTaMH BO BpeMs JICKIHH, JTAOOpAaTOPHBIX 3aHATHIA W aHaJn3a
PE3YNBTaTOB CaMOCTOSITEIPHOW pabOThl. ITO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUU U
pEIICHNH KakKI0W KOHKPETHOW 3a/laud HMMEETCs, KaK IPaBHIIO, HECKOIBKO METOAOB, a 3TO
TpeOyeT pa3dopa u OIEHKH IEJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIIUH.

OO01mee
CeMec Bun Hcnonb3yeMbie HHTEpaKTHBHBIE 00pa30BaTEIbHBIC
Tp KOJINYECTBO
3aHATHS TEXHOJIOTUH
4acoB
KomnbroTepHbIe 3aHATHS B peXUMax B3aUMOJEUCTBUS
7 JIP «IIPENOAaBaTENb — CTYAECHT» U «CTYIEHT — CTYAECHT» 14
(pazmenbr 2-3)

C ToukM 3peHHs] MPUMEHSEMbIX METOJOB HMCHOJB3YIOTCS KaK TPAJAUIMOHHBIC 3aHSTHS,
TaK W MHTEpPAaKTHUBHAs IoJaya MaTepuaja ¢ MyJIbTUMEAHHON cucteMor. KommbroTepHbie
TEXHOJIOTMH B JaHHOM cllydae 00eCredrBarOT BO3MOKHOCTh PA3HOIUIAHOBOTO OTOOpaKeHUS
QITOPUTMOB M JE€MOHCTPAIMOHHOTO MaTepuana. Takoe codeTaHue MO3BOJIAET ONTUMAIbHO
HCII0JIb30BaTh OTBEJCHHOE BPEMSI U PACKPBIBAThH JIOTUKY U COACPIKAHUE TUCHUTIIIUHBI.

Henb nabopamopnozo 3anamua — HAaydyuTh NPUMEHSTb TEOPETUYECKUE 3HAHUS MPU
pelIeHnr KOHKPETHBIX 3a1a4. JlabopaTopHbie 3aHATHS TPOBOASTCS B KOMITBIOTEPHBIX KJaccax.

Tewmbl, 3a7aHUs W BOMPOCHI ISl CaMOCTOSITENILHOM paboThl MpHU3BaHbI CHOPMUPOBATH
HABBIKM TIOMCKa HMH(OpPMAIMU, YMEHUS CaMOCTOSTEIBHO PACIIUPSTh U YIIYONATH 3HAHHS,
MOJTyYEHHBIE B XO/I€ JIAOOPATOPHBIX 3aHATHI.

JIist Ui ¢ OorpaHUYeHHBIMU BO3MOKHOCTSIMU 37I0pPOBbSl MIPEAYCMOTPEHA OpraHu3aius
KOHCYJIbTAIMH C MCIOJIb30BAHUEM DJIEKTPOHHON MOYTHI.

JList aL ¢ HapyLIEHUSIMU 3pEHUS:

— B TIe4aTHOM (popMe yBETUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnia aui ¢ HapyIIeHUSIMH CyXa:

— B [1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jjist L ¢ HapyLIEHUSIMH OTTIOPHO-JBUTATEIBLHOTO alIapara:

— B IIeYaTHOU opme,

— B hopMe IEKTPOHHOTO TIOKYMEHTA.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI IPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIIUH C UCIIOJb30BAHUEM DJIEKTPOHHOM ITOYTHI.
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JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

4. OueHOYHbIE U METOAUYECKHE MATEPHAJIbI

4.1 OuneHouyHble CcpeacTBa [Jsi TeKyllero KOHTPOJISl yCHeBaeMOCTH U
MPOMEKYTOYHOM aTTeCTAlMHU

VYueOHass AEATENbHOCTh MPOXOIUT B COOTBETCTBHHM C rpad)UKoM yueOHOTo Ipolecca.
[Ipomiecc camocCTOATENBbHONW pPabdOThl KOHTPOJMPYETCS BO BpeMsl ayJUTOPHBIX 3aHATUH W
WHANBUAYAIBHBIX KOHCyNbTanuil. CamocrosTenbHas paboTa CTYIEHTOB MPOBOAUTCA B (hopme
U3YYEHHUS OTAETbHBIX TEOPETUYECKUX BOIIPOCOB MO MpeaIaraeéMoi JuTeparype.

OrneHOYHBIE CpeACTBA MpEIHA3HAUEHBI /Ui KOHTPOJS M OIECHKH 00pa30BaTENIbHBIX
JOCTHXKEHUI 00y4aromuxcsi, OCBOMBUINX MPOrpaMMy Y4eOHOM TUCIUTUIUHEI.

OueHouHbIE CpPeICTBAa BKIIOYAIOT KOHTPOJIbHBIE MAaTEpHAalIbl JJI IPOBEACHUS TEKYIIero
KOHTPOJIs B (hOpMe KOHTPOJIbHBIX pabOT, 3a4ETHBIX 3a/1aHUN U MPOMEKYTOUYHOM aTTecTALMH B
dopme 3amaHmii K 3a4eTy.

OneHouyHbIE CpelCTBA AUCHMILIUHBI COCTOUT U3 CPENICTB TEKYILIEr0 KOHTPOJS KOHTPOJIS
(cM. cicOK TabOpaTOPHBIX padOT) U UTOTOBOM aTTECTAIUU (3a4eTa).

B kadyecTBEe OIICHOYHBIX CpPEACTB, UCIOJB3YEMBIX JUISI TEKYIIEro KOHTPOJs
yCIIeBAaEMOCTH, MpeJiaraeTcsi MmepeyeHb BOMPOCOB, KOTOPbIE MpopadaThIBalOTCS B Ipoliecce
OCBOCHMS Kypca. JlaHHBIM TNEepedyeHb OXBATHIBAET BCE OCHOBHBIE pa3lielbl Kypca, BKIIOYas
3HaHHUS, TOJy4aeMble BO BpEMSI CaMOCTOATENbHOM paboThl. KpoMe TOro, BaKHBIM 3J€MEHTOM
TEXHOJIOTMH SIBJIAETCS CaMOCTOSTENIbHOE pEIICHUE CTyJeHTaMH U cJada 3aJaHuid. ITo
MOJIHOCTBhIO MHAMBHIyalbHas (opma oO0ydeHus. CTyneHT paccKa3blBaeT CBOE pellIeHue
MIPENO/1aBaTeli0, OTBEYAET Ha JOMOIHUTEIbHBIE BOITPOCHI.

OneHka yCIeBaeMOCTH  OCYIIECTBISIETCS 1O  pe3yjibTaTaMm: CaMOCTOSITEIbHOIO
BBITIOJTHEHMsST  1ab0OpaTopHBIX  paboOT, YCTHOTO Ompoca TMpH  CAade  BBITOJHEHHBIX
CaMOCTOSITENIbHBIX 3a/laHui, MHIAWBHUIyaJbHBIX J1a00paTOPHBIX 3a/laHui, OTBETa Ha 3auere (A
BBISIBJICHUS 3HAHUS U TOHUMAHUS TEOPETUUECKOTO MaTepuana JUCIUIIINHBI).

CTpyKTypa OlleHOYHBIX CPEeCTB TeKYyIleill U MPOMEeKYyTOYHOM aTTecTaluu

CooTBeTcTBHE KOMIIETeHIMI, GopMUPYyeMbIX IPH U3YYEHUH AUCHUNIMHBI, H BUI0B
3aHATHH

[Iepeuenn Bunpl 3anaTHI
. @OpMBI KOHTPOJIA

KOMIETCHIMH | JIa6. | TIp. | KCP | CPC

OIIK-1 + + + |- Omnpoc 1o pe3ynbraraM €aMOCTOSTEIbHOU
paboThI;
— Omnpoc mo pesyiapTaTaM JabOpaTOPHOU
paboTsr;
— Onpoc 1o pe3ynbTaTaM  BBIOJHEHHS
WHIMBUIYAIbHBIX 33/1aHUM;
— 3auer

IK-2 + + + |- Ompoc mo pesynbraraM CaMOCTOSTEIBHOM
paboTsr;
— Omnpoc mo pe3yabTaraM J1abOpaTOpHOU
paboTsr;
— Onpoc 1o pe3ynbTaTaM  BBITOJHEHHS
WHIMBUIYAIbHBIX 33/1aHUM;
— 3auer

16



TunoBble KOHTPOJIbHBbIE 3aJaHUsl WJIM HHbIE MaTepHaJIbl, Heo0XOoaAMMBbIe IJs
OLICHKHM 3HAHWIi, YMEHUil, HABHIKOB M (WJIHM) ONbITA JAeATEIbHOCTH, XapaKTepusymwlmue
sTanbl GopMHUPOBAHUA KOMIIETEHIUI B MpoLecce 0CBOEHNsI 00pa30BaTeJIbHOM MPOrpaMMbl

IIpumepsl HHAMBUAYAJIbHBIX 3aJaHUM

JIJ1st cTaTHYECKOM 3a/1auy O PACTIPOCTPAHEHHH 3arPSI3HSIONINX BEIECTB
op  Op o’p 0¢

U—+v—L— |l —+=L | =MS(x—-x ,y—y,
Ox oy H ox> oy’ ( WYV )

¢(x,L)=0

d¢(x,0)

oy

TJI€ U— CKOPOCTh BETpa IO OCH X, V —T0 OCU V, {4 — Kodddurment auddy3un B HampaBICHUH

ocu x u y, M - MOIIHOCTh TOYCYHOI'O HMCTOYHHKA, xl.o u yjo — KOOpAUHATBbl TOYCYHOTO

UCTOYHUKA.
Bapuanr 1

1. Ioctpoiite rpadukn OpUTHHANA PELICHUS U Pa3lIWYHbIX 3HAYCHWH MapaMeTpoB 3a/auH,

UCXOJs U3 TOrO, 4TO npeoOpazoBaHre Oypbe peleHuss UMeeT BU/L:

M@ ekl(y*yo) sh k2 (L - yo) kshk,y—k,chk,y 0<

<y<
D= vk, ki shk,L—k,chk,L’ o
Me“o e shi, (L - y) k shk,y, =k, chkyy, y>y
vk, kishk,L—k,chk,L ~ 0
y \/VZ _+_4’u(,ua2—10m)
F,Z[e kl :_’ k2 = '
2u 2u

Pemienne ncxomHOM 3aa4l MOXHO MOJIYYUTh, TIOCTPOUB YUCIEHHO 0OpaTHOE MpeoOpa3oBaHUe
Dypse:
1 T —iax
p(x,y)=— I O(a,y)e da.
2
—0
2. IToctpoiite perenue 3ana4u (1) METOIOM MAaTPUIHON MMPOTOHKHA M CPABHUTE €T0 C PEIICHUEM,
MOJTy4YE€HHBIM B IIEPBOM 3a/I1aHUU.
BapuanT 2

1. Ioctpoiite rpadukn OpUTHHANA PELICHUSA Ul Pa3lWYHBIX 3HAYCHWH MapaMeTpoB 3a/auH,

UCXOJ U3 TOTO, 4TO npeodpazoBaHre Oypbe peleHuss UMeeT BU/I:
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M@k 00) gh k, (L - yo) k shk,y—k,chk,y 0<

<y<
D= vk, ki shk,L—k,chk,L” e
Me'@ M=) o k, (L - y) k shk,y,—k,chk,y, S
vk, kishk,L—k,chk,L ° s
y \/v2+4,u(,ua2—iau)
rae ki =—, k, = '
2u 2u

Pemenne ncxoqHol 3a1auu MOXKHO MOJIY4YHTh, IIOCTPOUB YHCICHHO 00paTHOE MpeoOpa3oBaHUE
Dypse:

o0

1 —iax
¢(X,Y)=ZJ®(a,y)e da.

2. Ilocrpoiite pemenue 3amauu (1) meromom 3eiifienis M CpPaBHUTE €ro C PELICHUEM,
IIOJIyYEHHBIM B IIEPBOM 3a/1aHUU.

IIpuMepHBbIH NepeYeHb BONPOCOB, BLIHOCUMbIX HA 3a4€T

1. TlondaTue maremMaTHUYeCKOM MOJIETM KaK CpEICTBAa OTPAXKEHUS peaIbHOTO MUpa.
[TapameTpsl 1 xapakrepuctuku. Kinaccudukamnus Moaenei.

2. Mopenu ouEHKH 3arpsa3HEHUsT OKPYKAIOIIEH CpeIbl.

3. OcHoBHOe ypaBHEeHHSs nepeHoca u aAuddy3un npuMmecH. ['paHUIHBIC YCIOBHUS KpaeBoOu
3aJlauyd TEOPUU pacrpocTpaneHus 3B (3arps3Hsionux BemecTs). MoaeaupoBaHUE pa3IndHbIX
TUIIOB UCTOYHHKOB 3B

4. TlpumeHeHHE MHTETPATBHBIX TPEOOPa30BaHUM K PEIICHHUIO 3a1a4 repeHoca 3B

5. Meron pa3pbIBHBIX peLICHUI

6. MeToObl CIIMBAHUA

7. Bepuduxammsa mozxenu. CpoiicTBa pelleHMH ypaBHEHHs nepeHoca. MccnemoBanue
MOBEJICHUS PEIICHHS B PA3IMYHBIX HanpaBieHus X (x>0), (x<0)

8. MoaenupoBaHue TUIOMIATHBIX BBIOPOCOB 3arps3HSIONIMX BEIIECTB. PemieHue 3amad
paclpoCTpaHEHHs 3arpsi3HAIOLIETO BEIIECTBA C  YyYETOM OCEJAHMs Ha Pa3HOTHUIIHBIE
MOJICTUJIAIOIINE TIOBEPXHOCTH

9. Bgeaenue 6e3pa3MepHBIX MApaMETPOB MPH PEIICHUH 3a]1a4 pacrpocTpaneHus 3B

10. ®akropuszanms QyHKIHA B BUAEC CYyMMBI

11. dakropuzamust GyHKIIUN B BHIE MPOU3BEICHUS

12. Meton Bunepa-Xorga perieHns HHTerpalbHbIX YpaBHEHUH

13. MuTerpanbHble ypaBHEHUS CBEPTKU. MeTOAbI peleHust

14. TlpubmmkeHHOE peleHHe CUCTEM MHTETPaIbHBIX YPABHEHUH 3a/1au PaclpOCTPaHEHHS
3B 17151 pa3HOTUITHBIX MOICTHIIAIOIINX TOBEPXHOCTEN

15. BapuannoHHO-pa3HOCTHBIE METOIBI pelIeHHus 3amad mepeHoca u auddy3uu 3B.
[IpumeneHnne MeToa pacuieryieHUs TP pelieHu  3a1a4 neperoca u auddysnu 3B

16. Benenne B MexaHuKy aedopmupyemMoro TBepaoro Tena. HampspkeHus U
nedopmaru

17. Ces3p Mexay HanpspkeHUsIMH U Aedopmarusivmu. O6001eHHbIH 3akoH ['yka

18. VYpaueHus nprwxkenus nepopmupyemoro TBepaoro temna B popme Komm

19. VpaBHeHus ABmxeHus nedopMupyemMoro TBepaoro tena B popme Jlame

20. KoHTakTHBIE 3a1a4H B3aUMOJECHCTBUS 3JIEMEHTOB KOHCTPYKIIUH

21. Meroabl pelieHnsi KOHTAaKTHBIX 3a7a4
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22. Mogaenu pa3pyuieHus. 3ajada 0 BKIIOUYECHUH B YIPYTOM Tele

23. 3apaya o TpelMHE B ynpyrom tesne. Kpurepun pacnpocTpaHeHUs TPELIVH
24. MonenupoBaHUE CIOKHBIX CUCTEM. MaTteMaTH4eCKre MOJEIN B SKOHOMUKE
25. Mertox notokoBbix nuarpamm doppecrepa. YpaBHEeHHs YpOBHEN U TEMIIOB
26. MoaenupoBaHue 3ana3abIBAHUN PA3IMYHOTO MOPSIIKA
27. Mopenb MpOU3BOICTBEHHO-COBITOBOTO KOMILIIEKCA

28. XapaKkTepuUCTUKH CIydyalHbIX TepeMeHHBIX. OOrmias

cXeMa CTaTHCTHYCCKOI'O

MOACIIUPOBAHUA

29. MoaenupoBaHue CaydyaHbIX siBiaeHU. OlleHuBaHuE
30. BwiOopouHEIil MeTOA

31. DTamnbl CHCTEMHOTO MOJETUPOBAHMS. AJTOPUTMHU3ALINS MATEMAaTHYECKUX MOJICIICH

IIpumepsl 3a1a4 10151 3a4eTa

Ompenenutb  TMOJOCY  PETyJIpHOCTH W (aKTOpU30BaTh B BUJAE  CYMMBI:
1

Klo)= .

() (02 +4)a® +64)

OnpenenuTh TMOJAOCY PETYISIPHOCTH ©  (AKTOPU30BaTh B BHAE IMPOHM3BEACHUS:
2
a“+9

Klo)z=——
(@) 2,50 +30+1
2

@akTopU30BaTh B BUJE IPOU3BENCHU: K (OL) = %165.

o+ 20+

2 2 2 4

®daxTOopu30BaTh B BUE NPOU3BEACHUS: K (oc) = ((0(2 +6 ¢ +150an 2+ 1))

o +0a+ o+

Onpenenuth 007aCTh pETyASPHOCTH U (PAKTOPU30BaTh B BHUIEC NPOU3BEICHUS:

K(o)= ; 1

o’ +1X0L2 +40c+5)'

Crpykrypa ¢oHIa OLIEHOYHBIX CPECTB Il TEKYIIeH U MPOMEeKYTOYHOM aTTecTallun

Kot KoHTpoHpyemoii HaunmeHoBaHHe OLIEHOYHOTO
Ne KonTtposmpyemsble pasiensl cpeacTraa
KOMIIeTeHIIHH (HJIH ee —
n/n (TeMbI) TUCHUTIIMHBI aacrn) Texymmuii | IpomexyTounas
KOHTPOJb arTrecranus
OO6mme Bompocs! MozenupoBanus | MHK-1.2(06.016 A/30.6 31.3)
1 B p AICIHP HTIK-1.3 (40.001 A/02.5 3u.1) oJIP Bx3(1)
UTIK-2.1 (06.016 A/30.6 3u.3)
MonenupoBaHHe SKOITOTHIECKHX HIIK-1.6 (06.016 A/30.6 V.1)
2 JLeIHp HIIK-1.7 (40.001 A/02.5 Tn.2) us3 Bx3(2-6)
TPpOHECCOB U CUCTEM WIIK-2.1 (06.016 A/30.6 31.3)
. HIIK-1.7 (40.001 A/02.5 Tn.2)
3 3arpsI3HCHIS aTMOC(HEPBI, BOIHOM HIK-2.1 (06.016 A/30.6 31.3) s, ous Bx3(7-9)
Cpebl ¥ TOBEPXHOCTH 3E€MITH HIIK-2.6 (06.016 A/30.6 V.1)
MIIK-2.10 (40.001 A/02.5 Tn.2)
Mi‘TeMaTH%CK“e MOZEIH B MIK-2.1 (06.016 A/30.6 31.3)
CEeHCMOJIOTHH. HIIK-1.6 (06.016 A/30.6 V.1)
4 HIIK-1.7 (40.001 A/02.5 Tn.2) OJIP Bx3(10-16)
UIIK-2.1 (06.016 A/30.6 31.3)
UIIK-2.4 (40.001 A/02.5 31.4)
HIIK-2.6 (06.016 A/30.6 V.1)
Mognenn B3aUMOZCHCTBIL HIK-1.6 (06.016 A/30.6 V.1)
5 3JIEMEHTOB KOHCTPYKIIHiT WINK-1.7 (40.001 A/02.5 Tn.2) ous Br3(16-21)
UIIK-2.1 (06.016 A/30.6 3u.3)
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. HanmenoBann HOYHOT
Kon koHTpoOJMpyeMoii eno € OLICHO™HOr0
Ne KonTtposmpyemsblie pasiensl cpeacTsa
KOMIIeTEeHIIUH (U1K ee —
n/n (TeMbl) TUCHUIIHHBI qacrm) Texymmii | IIpomexkyrounas
KOHTPOJb arrecranusa
HITK-2.4 (40.001 A/02.5 31.4)
MIIK-2.6 (06.016 A/30.6 V.1)
Monenn paspymenus HIK-1.6 (06.016 A/30.6 V.1)
MIK-2.1(06.016 A/30.6 31.3)
6 UIIK-1.7 (40.001 A/02.5 Tn.2) on3 Bx3(22-23)
MIIK-2.4 (40.001 A/02.5 3u.4)
MIIK-2.6 (06.016 A/30.6 V.1)
MopenupoBaHie S3KOHOMUYECKHX
OACIHPO € SKOHOMIHCC HIIK-1.6 (06.016 A/30.6 V.1)
7 CUCTCM. TeopI/m ITOTOKOBBIX MIIK-1.7 (40.001 A/02.5 Tn.2) OJIP BK3(24-2 7)
nuarpamMm Doppectepa HMIIK-2.1 (06.016 A/30.6 31.3)
CTaTuCTUYECKHE METOIBI MOJIE-
HIIK-1.6 (06.016 A/30.6 V.1)
8 JTUPOBAHHUSL. WIIK-1.7 (40.001 A/02.5 Tn.2) oJIp Bx3(28-30)
HIK-2.1(06.016 A/30.6 31.3)
Oramsl CHCTEMHOTO MOACIHPO- WIIK-2.1 (06.016 A/30.6 311.3)
Banus. [IpoBeneHre SKCIIEPUMEH- MIK-1.2 (06.016 A/30.6 31.3)
TOB Ha MOJICIIH. HIK-1.3 (40.001 A/02.5 3m.1)
9 MIIK-1.6 (06.016 A/30.6 V.1) OJIP Bx3(31)
MIIK-1.7 (40.001 A/02.5 Tn.2)
HITK-2.4 (40.001 A/02.5 31.4)
MIIK-2.6 (06.016 A/30.6 V.1)
MIIK-2.10 (40.001 A/02.5 Ta.2)

Cokpamenus: OJIP — omnpoc 1o pe3yiabraraMm JiabopatopHoil paboTel, OHM3 — ompoc Mo
pe3ynbTataM MHAMBHAyaJbHOTO 3afanus, [//3 — mpencTaBieHUe WHANBUAYAIBHOTO 3aJaHMUs,
TP — TunoBo# pacyet, Bk3 — BOIPOCHI K 3a4ETy.

Ioka3aresu, KpUTEPUH M MIKAJIA OLEHKHA CPOPMHUPOBAHHBIX KOMIIETEHIUI

Kon n
HaVMEHOBaHUE
KOMIIETEHILINH

CooTBeTCTBUE YPOBHEI OCBOCHHS KOMIETEHIINH INTAHUPYEMBIM pe3yJIbTaTaM
00yUYCHUS ¥ KPUTEPUSIM UX OIICHUBAHUS

MOPOTOBBIN

0a30BBIH

| POABUHYTHIN

Orenka

3auTeHo

HH(OPMATHKH

ITIK1 Cnocoden peliaTb aKTYaJbHbIC U 3HAYUMBbIC 3a/1a4H l'lpl/ll(.]'la).IHOﬁ MAaTCMATHKHU U

3HaTh:

HIIK-1.2 (06.016
A/30.6 3n.3) Ipenmer-
Hasg O0JacTh NPUKIAJ-
HOM  MaTeMaTUKH W
UH(OPMATHKU
HIIK-1.3 (40.001
A/02.5 3u.1) llemn u
3aja4d  TPOBOIMMBIX
HCCIeJOBaHUI U pa3pa-
60TOK, 3HAUMMBIC 3aja-
YM TPUKIAJHONW Mare-

MaTHKA ¥ UHpOpMa-
THKH

Ymems:

HUIIK-1.6 (06.016

A/30.6 VY.1) Anamusu-
pOBaTh BXOJHBIC [aH-
Hble IPU  PELICHUU
3agay B o0yacTu mpu-
KJIaJJHOH MaTEeMaTHKH U
HH()OPMATHKH
Braoemy:

HIIK-1.7 (40.001

3namop: crmocoObI UCITONb-
30BaHUS  COBPEMEHHBIX
METOAOB I pEIICHUSI
Hay9HBIX ¥ TMPAKTHICCKUX
3a/1a4; OCHOBHBEIE IIPHH-
IUTIBI BEIOOpa METOJIOB H
CPEICTB HM3YYCHHS MaTe-
MAaTHYECKOM MOJICIIH,
0a30BbIE MMAKeThl MPH-
KJIAHBIX TPOTPaMM, HC-
MOJIb3yeMble  TIPH  TIO-
CTPOEHUU MOJeNei

Ymems: cTpouth Matema-
TUYECKHE MOJEIN U UH-
TEePHPETHPOBATH PE3YITb-
TaThI

Bnaoems: HaBBIKAMM aHAa-
JIn3a, COITIOCTAaBJICHUA

3namb: CIOCOOBI HCIOIb-
30BaHMUS COBPEMEHHBIX Me-
TOAOB IJIsl PEIICHHUS Hayd-
HBIX W  TPaKTHYIECKHUX
3a/1a4; MPHUHLUIBL BbIOOpa
METOJIOB u CpEICTB
W3yYCHUS] MaTeMaTHYECKOM
MOJICIIH; OCHOBHBIC IOJIXO-
bl K BepuUUKALUU MOJIC-
JIel W OIIEHKE 3aTpaT Ha MX
peanu3aiunio; MakeTsl MpH-
KJIAMHBIX TIPOTPaMM, WC-
MOJIB3yEeMbIE TIPH TIOCTPOE-
HUHA MOJEIENH

Ymems: cTpoutrh matema-
TAYECKUE MOJICIU U OIle-
HUBAaTb HX aJE€KBaTHOCTB;
COZIepKATEIbHO HMHTEPIIpE-

3name: cnocoObl HUCIONb-
30BaHMSI COBPEMEHHBIX Me-
TOJOB IS PEIICHHS Hayd-
HBIX W TPaKTHIECKUX
3a/1a4; TPHUHIMIBI BhIOOpA
METOJIOB u CpencTB
M3YYCHUST MaTeMaTHICCKON
MOJICTIH; COBpPEMEHHBIC
MONXOJbl K BepUpUKALIUU
MOJIeNIed U OLIEHKE 3aTpar
Ha UX PEATH3aITUIO; TTAKETHI
MPUKIATHBIX ~ MPOTPaMM,
HCIIONTB3yEeMBbIC pu
MOCTPOCHUU Moieaei

Ymems: cTpouts maTema-
TUYECKHE MOJEITU U Olle-
HUBAaTh HX aJI€KBaTHOCTB;
coepKaTesIbHO HHTEpIpe-
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Koo n
HaVMEHOBaHUE
KOMIIETEHITNU

CoOoTBETCTBUE YPOBHEH OCBOCHUS KOMIIETCHIIMH IJITAHUPYEMBIM pe3ybTaTaM
00yUYeHHs ¥ KPUTEPUSIM UX OLICHUBAHUS

MIOPOTOBbIN

0a30BELIH

| MIPOABUHYTHIN

Onenka

3auTeHo

A/02.5 Tn.2) IIpoBene-
HHe HaOmomeHMd u
U3MEpPEHUH, CocCTaBlle-
HUE MX OIHUCAHUH H
(GbopMyIHpOBKa  BBIBO-
JOB TP  aHAIN3e
pelleHud 3ajad  IpH-
KJIaJJHOW MaTEeMaTHKH U
HH()OPMATHKH

HIIK-1.8 (40.001
A/02.5 Np.2) Hesitens-
HOCTb,  HampaBleHHas
Ha  pelleHue  3ajad
aKTyaJbHBIE M 3HAYH-
MBIC 3aJa4d HpHUKIaJ-
HOH MaTeMaTHKH W
HH)OPMATHKH aHa-
JUTHYECKOTO XapakTe-
pa, Mpeanonararoumx
BBIOOP M MHOTrooOpasue
AKTYaJIbHBIX CIIOCO0OOB
pelieHus 3a1a4y

pe3yIbTaTOB TEOpeTH-
YECKHX W TPAKTUYECKUX
WCCIICIOBAaHUNA B TIpe]-
METHOM  00JIacTH;  OC-
HOBHBIMH METOJaMH WC-
CJICIOBaHUS MaTema-
TUYECKUX MOJIeTIeH;
HaBBIKAMH; HMHTEpIIpeTa-
UM PE3yJIbTATOB; HAaBbI-
KaMHu WCTIONTb30BaHUS
0a30BBIX ITAKETOB TIPHUK-
JMAJHBIX TPOTpaMM  JUIS
obOecrieueHus  Tporiecca
MOJICTTUPOBAHUS

Obyuarowuiics
noKaszvieaem
JOCTATOYHBIA  YPOBCHB
3HAHWHA y4eOHOTO
MaTepHuana, He B IOJIHOM
o0BeMe BIIAJICCT
MPAaKTUYCCKUMHU
HaBBIKaMH, YYBCTBYET
cebs. HEYBEpEeHHO NpHU
aHaJM3e MaTeMaTHYSCKON
Mozenu. B oTBere He
BCeTa MPUCYTCTBYET
JIOTHKA, apTyMEHTBI TpH-
BIICKAIOTCS HEJOCTATOYHO

HC

BECKHE. Ha
MOCTaBJCHHBIC  BOIPOCHI
3aTpyAHSICTCS C
OTBETAMH, IOKa3bIBAET

HCAOCTATOYHO I‘J'IY6OKI/IC
3HaHUA.

TUPOBATH PC3YyJIbTAThI

Braoemv: HaBbikamMu aHa-
JU3a, COMOCTaBICHHUA U
0000IICHHST ~ PE3yJIbTATOB
TEOPETHUYECKUX W TPaKTHU-
YECKHX HCCJICIOBaHUUA B
MpeMETHONH 00J1acTH; Oc-
HOBHBIMHU METOJ/IaMHU UCCIIe-
JIOBaHUS MaTEeMaTUYCCKUX
MOJCIICH; HaBBIKAMH
COZIep)KaTeNIbHOM  MHTep-
mpeTanuu PE3yIbTaTOB;
HABBIKAMH HCIIOJIB30BaHUA
MAKeTOB MPHUKIATHBIX MPO-
rpamMMm uig  o0ecredeHHs
MpoIecca MOICTHPOBAHHS

Obyuarowuiicss. nokasvleaem
JIOCTATOYHBIN YpOBEHb
npo()eCCUOHANBHBIX  3Ha-
HUM, HO JOIYCKaeT HEKO-
TOpbIE€ HETOYHOCTH W TIOT-
pemHOCTH. OTBET MOCTPO-
€H JIOCTaTOYHO JIOTUYHO,
TPaMOTHO  HCIIONB3YIOTCS
MPEeIMETHBIC TEPMHUHBI, HO
B OTBETE MPHCYTCTBYIOT
HE3HAYHTEIbHBIE OIINOKH.
Bomnpocsl, 3aJlaBaeMbIC
MperoiaBaTeieM, HE BbI-
3BIBAIOT CYIIIECTBEHHBIX
3aTpyIHEHUH.

TUPOBATh PC3YJIbTAThI

Brademyv: yBepeHHO HaBEHI-
KaMH aHaju3a, COIMOCTaB-
JIEHUS u 006001IeHNS
pe3yabTaTOB  TEOpEeTHYEC-
KHX W TIPAaKTUYECKUX HC-
CJIEJIOBAaHUM B IPEAMETHOU
001acTH;  COBPEMCHHBIMH
METOJIaMU  UCCIICIOBaHUS
MaTeMaTHIECKUX MOJICNICH;
HaBBIKAMH  COJIEPIKATEIIb-
HOW WHTEPIPETALUU pe-
3yNbTAaTOB; YCTOWYHMBBIMHU
HaBBIKAMHU HCITOJIb30BaHUS
MaKeTOB IMPHUKJIATHBIX IPO-
rpaMM I OOCCICUCHHS
Mporecca MOICIHMPOBAHHS

Obyuarowuiics
nokasvigaem HE  TOJBKO
BBICOKHUH YPOBEHb

TEOPETUYECKUX 3HAHUU IO
JUCITUILIHHE, CBOOOTHO
OTIepUpyeT MOHIATHUAMH, Ka-
TETOPHSAMHY, TPUHIUIAMH,
HO U yMEET aHaJTU3UPOBAThH
CIIOKHBIE 3a/Ja4ydl  Mare-
MaTHYeCKOTO  MOJENIHPO-
BaHUS, YBS3bIBaTh 3HAHUS,
MOJTyYeHHBIC TIPU U3YYCHUU
Pa3IMYHBIX  AMCIWIUIMH.
OTBeT TMOCTPOEH JIOTUIHO,
MaTepuan U3JaraeTcs
YeTKO, SCHO, apry-
MEHTHpPOBAHO, TPaMOTHO
WCTIONB3YIOTCS  TEPMUHBI
MaTEeMaTHYECKON  (PU3UKU.
Ha Bompocsl  oTBeuaer
YBEPEHHO, IO CYIIECTBY.

ITK-2 Cnoco0en akr

HBHO Yy4aCTBOBATH B HCCJICIOBAHUH HOBBIX MATEMATHYICCKUX MOlIeJIeﬁ B €CTECTBECHHBIX

HayKax
3name: 3Hamuv: TEMaTUYECKUE | SHamy: CHOCOOBI | 3Hamb: TOIXOABI K BEPH-
HIIK-2.1 (06.016 .

TEBBI WCTIONIb30BaHUS UKAllUd ~ MOJIeNIied |
A/30.6 3u.3) Tpemmer-| “CTEBPIC CHOMB30 ¢uxan onene
mas oGnacts u meronsr| AHQOPMALIMOHHBIE peCyp-|COBPEMEHHBIX METOJIOB |OI[CHKE 3aTpaT Ha HX
MAaTeMaTHYeCKOro Mo-|Chl; COBPEMEHHBIC TEHJICH-|JIl PEIICHUS HAYYHBIX U|pealTu3aluio;
AACTUPOBAMHA B CCTCCT™| 1y paspUTHS HAYYHBIX M|OPAKTUYECKUX 3a1ad;
BEHHBIX HayKax . MaKEeThI TIPUKJIATHBIX
UIK-2.4 (40.001 |IPHKIAHBIX  TOCTI)KECHUH | IPUHLMIBL ~ BHIOOpA  Me-

MPOrpaMM, HCTIOIb3yEMbIC

A/02.5 3u.4) Meroael|B 00JTACTH MaTEMAaTHYEC-|TOAOB M CPEACTB M3YUCHHS N
MPOBEICHUS  IKCICPH- IIpu MOCTPOCHUHN MOACIICH

MEHTOB U HAOJIIOACHNH,
0000mmenus u obpabot-
Kd  uHpOpMAamMH B

KOro MOoJACJIMPOBaHMA,

Ymems: CTpPOUTH

MaTeMaTHICCKOM MOJICIIH;

Ymems:  conepxatenbHO

Ymemo: HCIIOIB30BATh
JJICKTPOHHBIC OUOIUOTEKU
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CooTBeTCcTBHE ypOBHCf/i OCBOCHUSA KOMIICTCHIUH IIIAHUPYCMBIM pPC3yJIbTaTaM

poBaTh BXOJIHBIE JaH-
HBIE TPH TPOBEACHUU
WCCIICIOBAaHUN  Mare-
MaTHYECKUX MOJIENICH B
€CTECTBEHHBIX HayKax

Bnaodemy :

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

JIEHUH M U3MEpEHHH,
COCTaBJICHUE MX OIHCa-
HUH U (OPMYIHpPOBKA
BBIBOJIOB TIPH IIPOBEJIC-
HHU UCCIIeJOBAHUI
MaTeMaTHYeCKUX MOjie-
Jeil B €CTECTBEHHBIX
HayKax

00001IeHUsT  Pe3yJIbTaToB
TEOPETUYECCKUX W TPAKTH-
YEeCKHUX HCCIACIOBAHUA B
MpeIMeTHONH 001acTH; oc-
HOBHBIMH METOJIaMHU UCCJIe-
JIOBaHUS W  MaTeMaTH-
YEeCKHX MOJCICH;

Obyyarowuiicss noxasvléaem
HE JOCTaTOYHBIA YPOBEHb
3HAHWHA yaeOHOTO u
JICKIIMOHHOTO ~MaTepuala,
HE B TIOJIHOM OOBeMe
BIaJeeT MPAKTHUYECKUMU
HaBBIKAMH, YYBCTBYET
ce0st HEYBEpPEHHO TIPH aHa-
Ji3e YpaBHEHUH
MaTEeMaTHYECKOW (DU3HKH.
B otBere He Bcerma
MPUCYTCTBYET JIOTHKA, ap-
TYMEHTBI  IPUBJICKAOTCS
HEJ0CTaTOYHO Beckue. Ha
MOCTaBJICHHBIE  BOMPOCHI
3aTPYIHSAETCS C OTBETaMH,
MOKA3bIBACT HEJIOCTATOYHO
rTyOOKUe 3HAHMSL.

Braoemw: HaBbIKaMu pa-
060TBl ¢ mHMOpMamend u3
Pa3IMYHBIX ~ WCTOYHUKOB
(TeJaTHBIX, 3JEKTPOHHBIX,
CETEBBIX); HaBBIKAMH
COJIepXKaTeNbHOU  HHTEp-
MpeTalyy pe3ynbTaToB

Obyyarowuiicss noxazvléaem
JIOCTATOYHBIN YPOBEHD
mpo(h)eCCHOHAIBHBIX  3Ha-
HUH, HO JOIYyCKaeT HEKO-
TOpble HETOYHOCTH M TIOT-
pemrHOCTH. OTBET TOCTPO-
€H JOCTaTOYHO JIOTHYHO,
IrPaMOTHO  UCHOJB3YHOTCS
MpeIMEeTHBIE TEPMHUHBI, HO
B OTBETC TPUCYTCTBYIOT
HE3HAYUTEIHHBIC OIITUOKHU.
Bomnpocsl, 3a71aBaeMble
MperoaaBareyieM, HE BBI-
3BIBAIOT  CYIIECTBEHHBIX
3aTPYIHEHU.

Kog u 00yUYeHHs ¥ KPUTEPUSIM UX OLICHUBAHUS
HanMEHOBaHHE MTOPOTOBBIN 0a30BBIH | MIPOABUHYTHIN
KOMIIETCHIIUU OueHka
3auTeHo
UCCIE/IOBAHUI  HOBBIX | MATEMATUUYECKHE MOJETHN U |HUHTEPIPETUPOBATH JUTS YTITyONCHUST 3HAHWH 110
MATEMATHICCRHX MO o1 e HuBATH UX |pe3yJIbTaThl, OPraHU30BaTh |MPEAMETHOU obmacty;
JJEn B CCTCCTBCHHBIX o
HayKax aJICKBaTHOCTb; 3P EKTHBHBIH MOMCK | IUTAHUPOBATH ATAIbI CO3/a-
Vuemo: Buad MHpOPMAITUH Mmo|HUsT W BepuduKauu
lademv: HaBBIKAMH  aHa- N

HIIK-2.6 (06.016 HpeIMETHOM 061acTH; MOIENH
A/30.6 V.1) Anamusu-|JIN3a, COIOCTaBJIICHUS U

Braoemv: HaBbIKaMH OlICH-
KU BBIYUCIUTEILHON CIIOXK-
HOCTH MOJICTIH; HaBBIKAMU
UCIIONIH30BaHUSl  TTaKETOB
NPUKJIQIHBIX ~ [pOrpamMM
JUTsI o0ecTIeueH s Iporecca
MO/ICITUPOBAHUS

Obyuarowuticss. NOKa3vleaem
HE TOJIEKO BBICOKHIA
YPOBEHb  TEOPETHYECKUX
BHAHUW 10 JUCIUILTUHE,
CBOOOTHO OTICPHUPYET,
MOHATUSAMH, KaTETOPHUSIMH,
MPUHLIUIIAMH U TEOpEMaMH
YpaBHCHUI MaTeMaTHYECKON
(U3UKK, HO M  yMEeT
AHAIM3UPOBATH  CIIOXKHBIC
Bajayu, yBS3bIBATh 3HAHMS,
MOJTy4YeHHbBIE TIPU U3YYCHUU
Pa3IMYHBIX  JUCIHMILINH.
OTBET TOCTPOEH JIOTHYHO,
MaTepral n3naraercs
UETKO, SICHO, apry-
MEHTHpPOBAHO, TI'PaMOTHO
MCTIONB3YIOTCS  TEPMUHBI
MaTeMaTHIECKON  (PU3HUKH.
J/leMOHCTpHUpYeTCSl TOYHOE
MCTIOJIb30BAaHUE  HAy4YHOU
TEPMHHOJIOTUU
CHCTEeMaTUYEeCKU
TPaMOTHOE U JIOTUYECKH
MPaBIJIFHOE  M3JI0KEHHE
OTBETa Ha BOIIPOCHI

4.2 MeToanuyeckue MaTepuaJibl, onpeae/siloniie npoueaypbl OeHMBAHUA 3HAHUIA,

YMEeHHUid,

HaBBbIKOB

u  (WIn)

¢dopmupoBaHus KOMIIETEH U

OInbITA

ACATECJIbHOCTH,

XapaKTepu3yKIuX

3TalbI

MeTtoauuyeckue PECKOMEHIAIMHA K CIa4Y€ 3a19€Ta

B pamkax caMmocToATenbHOW pabOTHI CTYAEHT WHAWBUAYaNbHOE 3amaHue. Kakbrii
CTYJICHT BBITIOJTHIET pabOTy MO OJTHOM TEMeE.

22




Ilo pesynpraTamM BBIIOJHEHHWS 3alaHUs TOTOBUTCA Mpe3eHTanus M oT4deT. OT4YeTsl
BBIMOJIHAIOT Ha Juctax (opmara A4. CTpaHHMIBI TEKCTa, PUCYHKH, (OPMYNBI HYMEPYIOT,
PUCYHKH CHA0XalOT MOPUCYHOUHBIMU HAAMHUCAMHU. TeKCT ciemayer medarath mpudrom Neld c
MHTEPBAIIOM MEXAY CTpokamu B 1,5 mHTepBana, 06e3 HEIONMyCTUMBIX COKpalleHuil. B koHie
OTYeTa JOJKHBI ObITh CEIaHbl BBIBOJIBI.

OTueT no/mKeH ObITh MOJIMCAH CTYACHTOM C YKa3aHUEM JIaThl €€ 0pOpMIICHHUS.

OTueTsl, BBITOJHEHHbIE 0€3 COONIIOCHHS MEPEUNCIIEHHBIX TPeOOBaHMM, BO3BPAILAIOTCS
Ha 10paboTKy.

Kpurtepun BbicTaB/IeHUS 3a4eTa

3auem:

— CUCTeMAaTU3UPOBaHHbBIE, INTYOOKHE U MOJTHBIC 3HAHUSA 110 BCEM pa3ziesiaM JTUCIUILUTHHBI,
a TaK)kKe [0 OCHOBHBIM BOMPOCaM, BBIXOSIINM 3a MPeiesbl yueOHOU MPOrpaMMBl;

— TOYHOE UCIOJIb30BaHNE HAYYHON TEPMUHOJIOTUN CUCTEMATUYECKU TPAMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— Oe3ynpeydHoe BiaieHue HHCTPYMEHTapueM Y4eOHO! IUCIUILIUHBI, YMEHUE €T
3¢ (HeKTUBHO UCIIOIF30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

— BBIP@XKEHHAs1 CIIOCOOHOCTh CAaMOCTOSITEIBHO M TBOPUYECKU PELIATh CI0KHBIE IPOOIEMbI
Y HECTaHJApTHBIEC CUTYyALUU;

— MOJIHOE U TIIyOOKOE YCBOGHUE OCHOBHOMW U JIOTIOJIHUTEIILHON JINTEPATYPHI,
PEKOMEHIOBAaHHOW y4eOHON POrpamMMOi 1O JUCITUTUIHHE;

— YMEHUE OPUEHTUPOBATHCS B TEOPUAX, KOHLIETINAX U HANIPABICHUAX AUCLUILIIMHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAyYHbIE JOCTHKEHUS IPYTUX JUCIUIUIMH;

—TBOpUYECKasi CaMOCTOsITeNIbHas paboTa Ha 1a00paTOPHBIX 3aHATHIX, AKTUBHOE y4acTHE B
TPYNIOBBIX 00CYXIEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHMIA;

—ypOBeHb C(OPMHUPOBAHHOCTH 3aSBJICHHBIX B paboueld mporpaMme KOMIIETEHIIHMA
COOTBETCTBYET NOPOTOBOMY, 0a30BOMY WUJIU MPOABHUHYTOMY YPOBHIO.

Hezauem:

— (pparMeHTapHbIC 3HAHUS 110 TUCLUIUINHE;

— OTKa3 OT OTBeTa (BBIOJHEHUS TUCEMEHHOU PaboThI);

— 3HAHUE OTAENIbHBIX HCTOYHMUKOB, PEKOMEHOBAHHBIX Y4eOHON IpOrpaMMoii 1o
JUCLUIUINHE;

— HEYMEHUE UCIOIb30BaTh HAYUHYIO TEPMUHOJIOTHIO;

— HaJM4yue rpyObIX omInooK;

— HU3KUW YPOBEHb KYJIbTYPHI UCIIOJIIHEHUS 3a/IaHUil;

— YpoBeHb c(hOPMUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpaMme KOMIIETEHIIHI HIKe
MIOPOTOBOTO.

5. IlepeueHb y4eOHOU JUTEPATYPbl, MHPOPMAMUOHHBIX PECYPCOB U
TEXHOJIOT Ui

5.1 YueGHas muTeparypa

OcHoBHasi 1uTEparypa:

1. Januno H.H. Maremaruueckoe mozaenupoBanue. Kemeposo: Kemel 'V, 2014.
98 C. [DNeKTpOHHBIN pecypc]. - Pexum JIOCTyTa:
http://biblioclub.ru/index.php?page=book&id=278827.

2. ManukoB P.®. OcHoBBl MaTemartudeckoro moneiaupoBanuss. M.: I'opsuas
nunus-Tenexkom, 2010. 368 c. [DnekTpoHHbli pecypc]. - Pexum npocryna:
https://e.lanbook.com/book/5169.
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3. IOnmoBuu B.U. MaremaTnyecknue mojaenu ectectBeHHbIX Hayk. CII0.: Jlans,
2011. 336 c. [D5eKTpOHHBIN pecypcl]. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/689.

I[JBI OCBOCHU NUCHUIUIMHBI MHBAJIMJAMHA U JIMIAMU C OTPaHUYCHHBIMU BO3MOXKHOCTAIMU
30pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3J'IGKTpOHHO-6I/I6J'H/IOTeLIHI>IX CHCTEMax.

JlonoJIHUTEIbHAS JIUTepaTypa:

1. bab6emxko B.A., IIaBnoBa A.B., badbemko O.M., EBgokumoBa O.B. Matemaruyeckoe
MOJICIIMPOBAHUE 3KOJIOTMYECKHX MPOLECCOB PACIHPOCTPAHEHUS 3arpsi3HSIOMIMX —BEILECTB.
Kpacnogap: N3a-Bo KyoI'VY, 2009.

2. Jlamunos H.H. Maremarnueckoe wmonenupoBanue. KemepoBo: Kemeposckuii
rocynapctBeHHbld yHuBepcuteT, 2014. 98 c. [OnexrpoHHbId pecypc]|. - Pexum poctymna:
http://biblioclub.ru/index.php?page=book&id=278827.

3. EwmenbsinoB A.A., Bnacoa E.A., Jlyma P.B. HMmuranmonHoe MoaenupoBaHUE
HIKOHOMHYECKHUX IporeccoB. M.: @uHaHCHI U cTatuctuka, 2009.

4. 3axapo [0.B. Maremaruueckoe MOAECIMPOBAHUE TEXHOJOTHYECKUX CHUCTEM
yue6HOe mocobue. Momkap-Omna: TITTY, 2015. 84 c. [Dnexrpounslii pecypc]. - Pexum gocrymna:
http://biblioclub.ru/index.php?page=book&id=477400.

5. MareMaTu4eckre MOJAEIN U BBIYUCIUTEIHHBIA IKCIIEPUMEHT B TIPOOJIeMe KOHTPOJIS
Y MPOTHO3a DKOJIOTHYECKOTO cocTostHUs atMocdepsl / B.W. Haam, 11.3. Haar, P.A. Peickanenko,
E.IL. Spuesa. CraBponoas: CK®VY, 2016. 376 c. [OnexTpoHHBIN pecypc]. - Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=467018

6. Temam, P. Marematnueckoe MoOJIETUPOBAaHHUE B MEXaHHWKE CIUIOMIHBIX cpexm / P.
Temam, A. Mupansuib. M.: U3natensctBo "Jlaboparopus 3nanmit”, 2014. 319 c. [DnexTpoHHBIH
pecypc]. - Pexxum mocryna: https://e.lanbook.com/book/50538.

5.2. Ilepuoanyeckasi JUTEPATypa
He ucnonp3yrorcs

5.3. UnuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NPo(ecCHOHATbHBIE 0a3bl
JAHHBIX 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

J1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC):

1. DBC «FOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA 1 BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM)» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3bl JAHHBIX:

1. Hayunas snextponnas ounbnuorexa (HOB) http://www.elibrary.ru/
2. Springer Materials http://materials.springer.com/

3. zbMath https://zbmath.org/

Pecypchl ¢cBOGOIHOTO 10CTYNA:

1. Mup marematnueckux ypasaeHuit EqWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, XMMHUs, MaTeMatuka. http://www.ph4s.ru/index.html

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

4. CnoBapu u sHIUKI0MEAMH http://dic.academic.ru/

24



CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U MHpopManuoHHbIe pecypcbl KyoI'Y:
Cpena MOIYIBHOTO AUHAMHYECKOTO o0yueHus http://moodle.kubsu.ru

ba3za yueOHBIX MIaHOB, YUeOHO-METOAUIECKUX KOMIUICKCOB, MyOIUKaIMil 1 KOHGEpEHIUH
http://mschool kubsu.ru/

5.4 llepeyenb HHGOPMANMOHHBIX TEXHOJOTHIA, HCIIOJIb3YeMbIX MIPU OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO MPoIecca MO JMCUUILIHHE

Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOT il

1. IlpoBepka MHAMBUAYAJIbHBIX 33JaHUM M KOHCYJIBTHPOBAHHE IOCPEICTBOM 3IIEKTPOHHOMN
IIOYTHI.

2. Hcnonp3oBaHuE DIEKTPOHHBIX IpE3EHTAlMid IpU MPOBEACHUU  JIEKUMOHHBIX U
71a00paTOPHBIX 3aHSATHUH.

3. Hcnonp3oBaHME MaTeMaTHUYECKUX [TAKETOB MPHU BHINOIHEHUH HHAUBUAYAIbHBIX 3a/1aHUH.

Ilepeyenb HE0OXOAUMOTO MPOTPAMMHOI0 O0ecTieYeHHust

1. Omnepanuonnas cucrema MS Windows.

2. MHurerpupoBannoe odpucHoe npuinoxerrne MS Office.

3. IlporpammuHoe oOecriedyeHre M OpPraHW3AIMM  YIOPABISIEMOTO KOJUIGKTUBHOTO U
6e3omacHoro nocrymna B MTHTEepHeT.

4. Maremaruueckuit maket Matlab.

6. MeToanuyecKkue YKasaHnud AJas oﬁyqamumxca M0 OCBOCHHUIO JUCHHUIIJIMHbI

Texkymue 3amanus (CM. CITUCOK JJAOOPATOPHBIX padOT) MOJKHBI OBITh B yCTAHOBJICHHBIE
CPOKHM TIPOJIEMOHCTPUPOBAHBI CTYACHTOM MPEINOJABATENI0 BO BpeMs JaOOpaTOPHOTO 3aHSATHS,
Opd 3TOM 3allWTa IIOKA3bIBAEMOTO TEKYIIEro 3aJaHus WIH WHAWBUAYAIBHOTO 3aJaHUs
NOJpa3yMeBaeT IUAJIOT MpemnojaBareist U CTYACHTa, B MpOLecce KOTOPOro CTYICHT JOJDKEH
IPOKOMMEHTHPOBATH TPEICTABICHHBIE PE3yIbTaThl M OTBETUTHh HAa BOIMPOCHI MPETOAABATEINS,
ecnu TakoBble OyayT umetbes. [1o pesynbpratam Oecenbl 3amuinaeMoe 3aJaHue win padbora abo
NpUHUMAETCs, 00 JAF0TCS PEKOMEHIAIMU TI0 JOBEACHHIO €€ JI0 HaJUIekKAIero BHIA, TOCie
Yero Ha MOCJIeAYIOIIEM 3aHATHH IIPOUCXOIUT €€ TIOBTOPHAS 3allUTa.

[Touck wuHpOpMaLUU JUII OTBETOB HA BOIPOCHl JJsI CaMOCTOATENBbHOM paldoThl U
BBITIOJTHEHUS 33JaHU B HEKOTOPBIX CIydasxX IpeanojaraeT He TOJBKO HM3YUYCHHE OCHOBHOM
y4yeOHOIl NuTepaTypbl, HO ¥ TPHUBJICYCHHUE JONOJHHUTEIBHON JUTEpaTypbl, a TaKxke
HCTIONIb30BaHUE pecypcoB ceTn VIHTepHeT.

B ocBOoeHMM MUCIMITIMHBI WHBAIKWJAMU M JIMIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIONIOJTHUTETIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

WuauBuayanbHble KOHCYJNBTAIMM IO TPEIMETY SIBIAIOTCS BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIINM WHANBUAYaAIH3aluU OOydEeHUS U YCTAHOBJICHHUIO BOCITUTATEIIFHOIO KOHTAKTa
MEXIy IMpernojaBaTeieM U OOy4arolMMCs HMHBAIUAOM WM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSL.

7. MaTepuajibHO-TeXHHUYECKOe o0ecrnevyeHne 1o JUCHUILIUHE

ITo Bcem BuaaM y4yeOHOM MAEATENBHOCTH B paMKaxX AUCLUILIMHBI HCHOJIb3YIOTCA
ayJIUTOpUH, KaOWHETHI U 1abopaTopuu, OCHAILIICHHbIE 000PYIOBaHUEM.

Js  caMoCTOSATENbHOW  paboThl  OOYYaroOLIMXCA  HPEJYCMOTPEHBI  ITOMELIECHHUS,
YKOMIUIEKTOBAaHHBIE CIIEIMAIN3UPOBAHHON MEOEIbI0, OCHAIIIEHHBIE KOMIIBIOTEPHOW TEXHUKON C
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BO3MOXKHOCTBIO TIOAKIIIOUEHHS K ceTn «/HTepHeT» u obecnedeHneM A0CTyNa B 3JIEKTPOHHYIO
UH(OPMALMOHHO-00Pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

MatepuanbHO-TEXHUYECKOE 00ecTieYeHHE TUCIIUIUINHBI U
No Bua pador
OCHAIIEHHOCTh
1. JlaGoparopHble KoMmmnbroTepHslii Kilacc, yKOMIUIEKTOBAaHHBIM KOMIBIOTEpAMHU C
3aHATHA JUIEH3UOHHBIM TPOTrpaMMHBIM obOecreueHneM, HeoOX0auMoin
MeOenbio (H0CKa, CTOMBI, CTYJIbS).
(aymutopuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
2. ['pynnoBbie Aynutopus 9 CEMUHApPCKUX  3aHATUW, TPYIIOBBIX U
(MHOUBHAYaTbHBIE) | UHAUBUIYATbHBIX KOHCYJIbTAINH, YKOMILIEKTOBaHHBIE
KOHCYJIbTAINU HeoOxomumoi  Mebenbro  (IOCKa,  CTOJIBI,  CTYJbs) W
JEMOHCTPAalMOHHBIM 000py/10BaHUEM
(aymutopuu: 129, 131).
3. Texymuii Aynuropus Uil CEMUHAPCKHUX 3aHATUH, TEKYLIEro KOHTPOJ U
KOHTPOJIb, MPOMEKYTOUYHON aTTecTaluu, YKOMIUIEKTOBaHHas HE0OXOAUMOMH
MPOMEXYTOUHAS MeOenblo (IOCKa, CTOMNBI, CTynbs) (ayautopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A30106, A512),
KOMIBIOTEPAMHU C JTUIIEH3UOHHBIM IPOTPAaMMHBIM 00€CIIeYeHHEM U
BBIX0/10M B uHTepHET (106, 106a, A301)
4. CamocrosrensHaa | Kabuuer s CaMOCTOSITCIILHOU paboThI, OCHAILICHHBIN
pabora KOMITBIOTEPHOW TEXHHMKOM C BO3MOXHOCTBIO IOJKIIOUEHUS K CETH
«MHTepHETY, MPOrpaMMOll SKPAHHOTO YBEIUYCHUSI, 00CCIICUCHHBIH
JIOCTYTIOM B DJIEKTPOHHYIO HH(OpPMaIMOHHO-00pa30BaTEIHHYIO
Cpely YHUBEPCHUTETa, HE0OXOoAMMOW MeOenblo (II0CKa, CTOJbI,
CTYJIBS).
(Aynutopust 102a, yntanbHbIHI 3a1).

Peanuzanus kypca npeanosaraeT Haluuue MUHIMAaJIbHO HEOOXOIMMOTO ISl peaIn3aluu
JAHHOM IporpaMMbl IE€pPEYHs MaTepUalbHO-TEXHMYECKOIO OOecledeHus: ayIquTOpHuH,
000pyI0BaHHBIE BUACONPOCKIIMOHHBIM 000PYI0BAaHUEM ISl IPe3eHTaMH (U(pPOBOI IPOEKTOD,
9KpaH, HOYTOYK); KOMIIBIOTEPHBIE KJIACCHI JIJIs1 IPOBEICHUSI TA0OPATOPHBIX 3aHATHA.

KomnbrotepHas noaaepxka ydeOHoro npotecca rno Hanpasienuto 01.03.02 [Tpuknaanas
MaTeMaTHka M HMH(opMaThka ofecrneuynBaeTcss MO BceM aAucuuiuinHaMm. DakyiabTer
KOMITBIOTEPHBIX TEXHOJIOTHH U MPUKIIAJHOW MAaTeMaTHKH, OCHALIICH KOMIIBIOTEPHBIMHU KJIACCaMH,
YCTaHOBJICHA JIOKAJIbHASI CETh, BCE KOMITBIOTEPHI (PaKyibTeTa MOAKIIOUEHBI K ceTH MIHTepHeT.
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