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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

OSHaKOMHeHI/Ie C OCHOBHBIMH MCTOJaMH U TpHUEMaMHU IMOCTPOCHUA MATCMATUYICCKHUX U KOMIIBIOTCPHBIX
MOJICJICH, OTTUCHIBAIONITNX OOBEKTHI M TIPOIIECCHI, HA MPUMEPE 3a71a4 CTPOUTEIIHCTRA.

— HAy4UTh pazpadaThiBaTh MATEMATHUECKUE MOJIEITH Pa3JIMUYHBIX MTPOIIECCOB;

— HAaY4UTb pa3pa6aTLIBaTb BbBIYUCIIUTCIIBHBIC AJITOPUTMBI U IPUMCHATD UX K MOACIIAM;

— HAy4dUTh MOJB30BAThCS MPUKIAJHBIMUA IAKETaMH TPOTPaMM I TMOCTPOSHUS MaTeMaTHYECKUX
MOJIeJIeH, aTOPUTMHU3ALMH MPOIEcCca pacueTa U BU3yaTu3alMK MOJy4aeMbIX pe3yIbTaToB.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU I0CTHKEHHUs KOMIIeTeHIN i

KOI[ 1 HAMUMCHOBAHHC
KOMIICTCHII U

Kon n HammeHOBaHME
WHJIMKATOpa JOCTHKEHUS

[Tnanupyemsble pe3ynbTaThl O0yYEHHS 1O
JUCLUILINHE, 00ECTIEUNBAIOILIUE TOCTHKEHNE
MJIaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOIT

OIIK-2 Crioco0eH moHuMarTh

MIPUHIIUITBI paboThI
COBPEMEHHBIX
MH(pOPMAITHOHHBIX
TEXHOJIOTHH Hu

InporpaMMHbBIX CpCACTB, B
TOM YHCJIC OTCUYCCTBCHHOI'O

MPOM3BOJICTRA, U
HUCITIOJIB30BATh nux npu
pelieHu 3a1a4
npodeccHnoHATEHOM
JEATeIbHOCTH

KOMIICTCHIIHH
OIIK-2.2 IIpennaraer cnocod u
CPEACTBO  pEUICHUs  3aJadu
npodeccnoHaTLHOM

TS TEIIbHOCTH c YYETOM
BO3MOXHOCTEN

MH(OPMALIMOHHBIX TEXHOJIOTUI

3HaeT
— YHCJICHHBIE METOJbI PEIICHUS JIMHEHUHBIX W
HEJIMHENHBIX CUCTEM YPABHEHU;

— oOmiue IIPUHIUIIBL IIOCTPOEHUS
BBIYMCIIATEIIBHBIX aJITOPUTMOB;

— METO/bI anIpOKCUMALIUH u
VMHTEPIOJINPOBAHUS;

ymeer

ONpEAeNiATh IPUMEHUMOCTh YHCIEHHOTO
MeTo/a K chOpMyIMPOBAHHOM 3a/1a4€;

— NEepexXoIuTh OT OOLIMX MaTeMaTUYEeCKUX
(hOpMyIHPOBOK, UCHOIB3YEMBIX B YHCIEHHBIX
METO/aX, K  4YacTHBIM  (OPMYIHPOBKAM,
UCIIONIb3YEMBIM MPU PEHICHUH 3a7a4;

BJIaJeeT

CMOCOOHOCTBIO ~ BBIOMPAaTh  KOHKPETHBIE
METO/IbI JJIs1 pEeLIeHUsI TPUKIIaJHON 3a/1auu;

OIIK-3 CnocobeH pematb
CTaHJapTHBIE 3a7a9u

npodeccnoHanbHOM
JESTeTbHOCTH Ha OCHOBE
MH(POPMALMOHHOM u
oubanorpaduyeckoit
KYJIBTYpbl C TNPUMEHEHUEM
MH(OPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJOTUH MU C YYETOM
OCHOBHBIX TpeGoBaHUit
nH(OPMALIMOHHON
6e30macHOCTH

OIIK-3.2 OcymecTBisieT
MOATOTOBKY M IMpEACTaBICHHUE
aHAJTUTUYECKOTO o030pa
WH(POPMAITMOHHBIX PECYPCOB C
y4ETOM TpeGoBaHUI
O6ubanorpadguueckoil KyabTypsl

3HaeT
npodeccuoHanbHble  MHGOPMALMOHHbBIE
pecypchl, MOCBSIIEHHBIE BOIPOCaM pa3pabOTKU
MIPOTPAMMHOTO O0ECTICUeHUS;

— 0a3bl TaHHBIX HAYYHBIX CTaTel, pa3MelleHHbIE
B ceTu MIHTEpHET;

ymeeT

— COCTaBIATH MU  OQOPMISITH  OTYET O
IPOBEIEHHBIX BBIUUCIIUTENIBHBIX
OKCHEPUMEHTaX €  y4eToM  TpeOoBaHHMA
O6ubnuorpaduyeckoit KynbTyphl;

BJajieeT

— JenaTh aHAJTMTUYECKUN 0030p
WH(POPMAIIMOHHBIX ~ PECYPCOB,  COJEPIKAIINX

JAaHHBIC O pC3YJIbTaTaX MOJACIUPOBAHUA;




OIIK-8 Cnoco0Oen
MIPUMEHSTh
MATEMATHUUYCCKUC MOAO€Iu,
METO/IbI " cpezcTBa
MPOCKTHUPOBAHUS
HH(GOPMAIIMOHHBIX u
aBTOMaTI/I3I/IpOBaHHBIX
CUCTEM

OIIK-8.1 OcymiecTBasieT BBIOOD
MeTona IPOEKTUPOBAHUS
MH(POPMAIMOHHOM I
aBTOMATH3UPOBAHHOI CHCTEMBI B
COOTBETCTBHUM C 33JaHUEM U
MaTeMaTu4eCcKOi MOEIBIO

3HaeT

- METObI H JTambl MOCTPOEHUS
MaTeMaTHUYECKUX MOJICIICH;

- BO3MOKHOCTH MaTeMaTH4YECKOro
MOJICIIUPOBAHUS;

- obue TIPUHITUTIBI MOCTPOEHUS
BBIYUCIIUTEIbHBIX aITOPUTMOB;

yMeeT

—  QIrOPUTMH3UPOBATH  PEIICHHE  3aJlayH,

c(hOpMYyJIUPOBAHHONH B BHJIC MaTeMaTHYECKOU
MOJIEIIH;

BJIajeeT

— HAaBBIKAMHU BBINOJHEHUS MaTEeMaTUYECKUX
peoOpa3oBaHUi I CBEICHUS MOJICIU K BUITY,
[IPUTOTHOMY JIJIs1 AITOPUTMHU3ALIAH.

3. Yka3zaHue MecTa IUCHUILIHHBI (MOIYJIfA) B CTPYKTYpe 00pa30BaTeIbHOH MPOrpaMMbl

Jannas mucnmmuinHa (MOIyJsb) BKIoueHa B brok «Jlucrumauael, momymu» b1.0.29 ocHoBHOM
npodeccuonanbHOi 00pa3oBaTenbHO mporpamMMbl 09.03.02 MHGOpMAMOHHBIE CUCTEMBI M TEXHOJOTHH M
OTHOCHTCSI K 00513aTeIbHON YacTH y4eOHOro IUIaHa.

Ne Kox n HanMeHoBaHMEe HHAMKATOpa
[TpeniecTByroUE TUCIUTIIMHbBI
/1 JIOCTYDKCHUS KOMIICTCHIIMHI
Bapuanuonnoe ucuucieHue OIlK-1.4
YuclieHHBIE METObI OIIK-1.2, OIIK-6.1
OIIK-1.2

TexHudeckas MexaHUKa

OIIK-1.3, OIIK-1.4, OIIK-1.5

1
2
3 |duddepennmanbupie ypaBHEHHUS
4
5

KOMHBIOTepHOe MOJCIUPOBAHUC B MATCMATHYCCKHUX CPCAaX

OIIK-2.1, OIIK-2.4, OIIK-8.2, OIIK
-1.4, OIIK-1.5




BapuanuonHoe ncuuciieHue

- 3HATb: BApUAITUOHHBIC MCTOABI U BAPUAIIMOHHBIC ITPUHIUIIBI MCXAHUKU

- YMETh: AeaTh BapHallMOHHbBIE TPeo0pa3oBaHus;
- BJIaJIeTh: HaBbIKaMH paboThI ¢ (yHKIMOHATIAMU YHEPTUU.

YuncnaeHHbBIE METOAbI

- 3HATb: YHUCIICHHBIC MCTOAbI PCHICHUA CHUCTCM ypaBHeHI/Iﬁ U YHUCIICHHOI'0O HWHTCTPHUPOBAHHA, HUX
IOrpC€IIHOCTH,
- YMCTb: IIPUMCHSATH YU CJICHHBIC METOAbI K ITIOCTABJICHHBIM 3a/1a4aM,
- BJIaZICTh: HABbIKaMH p€aJIn3allii YN CJICHHBIX METOAOB Ha OBM.

Juddepenunanbabie ypaBHEHHUS

- 3HaTh: METO/Ibl pelleHUs JU(PepeHIMaIbHbIX YPaBHEHUH];
- YMeTh: pemars 3a1a4uu Komm s cucTteM ypaBHEHMI;

- BIIaJICTh: HaBBIKAMU MaTEMaTHUECKUX Mpeodpa3zoBaHuil nuddepeHnanbHbIX YpaBHEHUH.

KOMHBIOTCpHOG MOZACIIMPOBAHUC B MATCMATHYCCKUX CpCaax

- 3HAaTb: BO3BMOXHOCTHU KOMIIbIOTCPHOI'O MOJCIUPOBAHUA B MaTeMaTH4eCKOM cpeac;

- YMCTh: p€llaThb MMOCTABJICHHBIC 3a/1a4 B MATCMAaTUUCCKOM HO,

- BJIaI€Th. HaBbIKaMHU CHUMBOJIbHBIX Hp606paSOBaHHﬁ B MaTEeMaTHYCCKOU cpeac.

Texanueckas MeXaHUKa

- 3HaTh: OCHOBHbIE XapaKTEPUCTUKH HAIPSDKEHHO-A€()OPMUPOBAHHOTO COCTOSHUS 3JIEMEHTOB
KOHCTPYKLM;

- YMETh: CTPOUTD SMIOPHI HAPSKEHUH;

- BJIQJICTh: IOHUMAHUEM TOTO, KaK Ae(OPMUPYIOTCS 3JIEMEHTBI CTPOUTEIBHBIX KOHCTPYKITHA.

[Tocnenyromuye TUCIUITIIMHBI

KO,Z[ 1 HAMMCHOBAHHWC MHAHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

KomneioTepHoe MojaenupoBaHue Ipouecca 1ehopMUPOBAHUS

DJIEMEHTOB CTPOUTEIHHBLIX KOHCTPYKITHI

OIIK-2.2, OIIK-2.3, OIIK-8.1

KoHeuHos51eMeHTHEIC IMpOrpaMMHBIC KOMIIJICKCHI

OIIK-2.1, OIIK-2.4, OIIK-2.5

BrinonHenue 1 3anura BeITYCKHON KBAIN(UKAIMOHHONW paboThI

VK-1.1, VK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, VK-2.1, VK-2.2,
VK-2.3, VK-24, VK-3.1, VK-3.2,
VK-3.3, YK-3.4, VK-3.5, VK-3.6,
VK-4.1, VK-4.2, VK-4.3, VK-4.4,
VK-5.1, YK-5.2, VK-5.3, VK-5.4,
VK-5.5, VK-5.6, VK-6.1, VK-6.2,
VK-6.3, YK-6.4, VK-6.5, VK-7.1,
VK-7.2, VK-7.3, VK-74, VK-8.1,
VK-8.2, VK-8.3, VK-8.4, VK-9.1,
VK-9.2, VK-9.3, VK-9.4, VK-9.5,
VK-10.1, VK-10.2, YK-10.3, OIIK-
1.1, OIIK-1.2, OIK-1.3, OIIK-1.4,
OIIK-1.5, OTK-2.1, OTK-2.2, OTIK-
2.3, OIIK-2.4, OIIK-2.5, OIK-3.1,
OIIK-3.2, OTK-4.1, OTIK-4.2, OTIK-
5.1, OIK-5.2, OIK-6.1, OIIK-6.2,
OIIK-7.1, OTK-7.2, OTIK-8.1, OTIK-
8.2, TIK-1.1, TIK-1.2, TIK-1.3, TIK- 1.4,
MK-2.1, TK-2.2, TK-2.3, TIK- 3.1,
MK-3.2, TIK-3.3, TK-4.1, TIK- 4.2,
MK-5.1, TK-5.2, TIKAD-1.1, TK
(ID-1.2, TIK(D)-1.3, TIK(I)-1.4, TIK
(1)-1.5

KOMHBIOTCpHOC MOZCIIMPOBAHUC IIpOLECCa I[C(I)OpMI/IpOBaHI/I}I

9JIEMEHTOB CTPOUTEILHBIX KOHCTPYKIINH

OIIK-2.2, OIIK-2.3, OIIK-8.1




5 |KoHeuHo3/1€eMEHTHBIE TPOrPAMMHBIE KOMILIEKCHI

OIIK-2.1, OIIK-2.4, OIIK-2.5

6 |BolmonHeHUeE U 3a1UTa BBITYCKHON KBaTH(PUKAIIMOHHON paboThI

VK-1.1, VYK-1.2, VK-13, VYK-1.4,
VYK-1.5, VK-1.6, VK-2.1, VK-2.2,
VK-2.3, VYK-24, VK-3.1, VYK-3.2
VK-3.3, VK-34, VK-35, VYK-3.6,
VK-4.1, YK-4.2, VK-43, VYK-4.4,
VK-5.1, VK-5.2, VK-5.3, VK-5.4,
VK-5.5, YK-5.6, VK-6.1, VYK-6.2,
VK-6.3, VK-6.4, VK-6.5, VYK-7.1,
VK-7.2, VYK-7.3, VK-74, VYK-81,
VK-8.2, VK-8.3, VK-84, VYK-9.1,
VK-9.2, VYK-9.3, VK-94, VYK-95

VK-10.1, YK-10.2, VK-10.3, OIIK-
1.1, OIIK-1.2, OIK-1.3, OIIK-1.4,
OIIK-1.5, OITK-2.1, OIIK-2.2, OIIK-
2.3, OIIK-2.4, OIIK-2.5, OIK-3.1,
OIIK-3.2, OITK-4.1, OIIK-4.2, OIIK-
5.1, OIIK-5.2, OIIK-6.1, OIIK-6.2,
OIIK-7.1, OIIK-7.2, OIIK-8.1, OIIK-
8.2, TIK-1.1, IIK-1.2, [TK-1.3, [IK- 1.4,
MK-2.1, MK-2.2, MK-2.3, IK- 3.1,
[IK-3.2, MK-3.3, MK-4.1, TIK- 4.2,
MK-5.1, TIK-5.2, TIK(-1.1, TIK
(I)-1.2, TIK(1)-1.3, MOK(II)-1.4, MK

A1 1

4. O0beM IUCHUIVIMHBI (MOAYJISI) B 3a4e€THBIX €IMHHUIAX € YKAa3aHHEM KOJNYeCTBA aKaJeMUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI PadoTy o0ydyawiuMxcs ¢ npemnogasartejieM (Mo BHAaM y4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yueOHolt paboThl Beero MIPAKTUYECKYIO
Hacos TIOATOTOBKY 6
KonTakTHas padoTa 64 64
[paxTuueckue 3ausTus (I1p) 64 0 64
HMuast koHTaKTHasA padoTa, B TOM YHCJIeE: 15 15
KOHCYJIBTAIIMU TI0 KYpPCOBOH paboTe (TIPOeKTy), 1 1
KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKkTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3ayeTa ¢ OIICHKOM; 3aIl1Ta KypCOBOW pabOThI 0,25 0,25
(mpoekTa); cmaya KOHTPOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO 0.95 0.95
(KOHCYNBTAIUS TIEpPeT PK3aMEHOM U C/laya dK3aMeHa) ' ’
Yacbl Ha KOHTPOJIb 26,75 26,75
CamocrositenbHas padora (CP) 51,75 51,75
OO0miast TPy10eMKOCTh TUCHUILITUHBI (MOTYJIs1)
yacol:| 144 144
3a4YeTHbIC eAMHNIBI: 4 4

5. Copepxkanne AUCHMILVIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOEe IO pasjenaM (TeMaM) € yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKaAEMHUYECCKHUX YaCcoB U BU10B y‘leﬁﬂblx 3aHATHI

5.1. TemaTu4eckuii MIaH TUCIUTUIMHBI (MOIYIIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHIUKATOP
3 K 113 JIP B a
No Pasnenbl AUCIUIIITUHEL g ACKTHH CP 52(1;0, IOCTIKEHH
(0] .
O M3 HUX Ha M3 HUX Ha U3 HUX Ha 5
TIpaKTH- TIpaKTH- TIpaKTH- KOMIICTCHI
BCEro YECKYIO BCCro YECKYHO BCECro YECKYHO %058
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pa3gen. KomnbrorepHoe u
MaTeMaTH4YECKOe
MOJICTTMPOBAHUE
OCHOBHBIC METOJBI W TPHUEMBI OIIK-2.2
1.1. |moctpoenust ~ martemarudeckoii| 6 2 2 4 OIK-3 2
MOJIEITH
[Toctpoenne  maTeMaTH4ECKOM
1.2, [Momenn Ha OCHOBE| ¢ 2 2 4 OIlK-2.2,
" |dpysaamenTanbHBIX 3aKOHOB OIIK-3.2
IPUPOIBI
Marematuueckas MOJENb Ha
1.3. |ocHoBE BapUAIMOHHBIX| 6 2 2 4 OIIK-2.2
[IPUHIIMIIOB
OCHOBHBIE XapaKTePUCTHKU
1.4. |HanpspKkeHHO- 6 2 2 4 OIIK-2.2
J1e(OPMUPOBAHHOI'O COCTOSTHHS
15. Maremartuaeckue MO 6 6 4 10 OIK-2.2
nehOpMUPOBAHUSL OATIKH
16. MaremaTuuecKue moznenn| o 4 2 6 OITK-2.2
J1e(hOPMUPOBAHUS TIUTHI
17 Maremartnueckas MOJEIb 6 6 3 9 OIIK-8.1,
" |medopmupoBanus 060109KHN OIlK-2.2
18 ANTOpUTMHU3AIUS U YUCICHHBIE 6 4 4 8 OIIK-8.1,
"' |MeTonbl 3a4a4 MEXaHUKH OIIK-2.2
OIIK-8.1,
1.9. |Annpokcumupyromue GyHKIuu | 6 2 2 4 OITK-2.2
OcobenHoctu pa3paboTku OITK-8.1
1.10. [mporpammHoro obecrieueHus 1| 6 2 6 8 OHK-ZI 2’
pelIeHHs TPUKIIAIHBIX 33129 '
KowMmmberotepHoe mMoaenupoBaHue
111 |HampsuKeHHO- 6 6 9 8 OIIK-8.1,
7 |medopMupOBaHHOTO  COCTOSHHMS OIIK-2.2
OaJIK1
KommsroTepHOe MOJICITHPOBAHKE
1 19 |HANpsKEHHO- 6 6 5 8 OIIK-2.2,
' |medopMHpOBaHHOTO  COCTOSHHS OIIK-8.1
[JIUTHI
KommsroTepHOe MOJICITHPOBAHKE OIK-8.1
1.13, [HanpaKenHo- 6 12 1271 24,75 | omIK-2.2,
ne(OPMUPOBAHHOTO  COCTOSIHHSI OIIK-3.2
000JI0UKH




AHanu3  TpoOYHOCTH  OalKw, OIlK-2.2,
1.14. IUIMTEI, 000JIOYKH 6 4 2 6 OIIK-3.2
KommbrorepHas MOJEINb u OIIK-8.1,
1.15. |Busyanu3auus pe3yabTaTtoB| 6 4 4 8 OIIK-2.2,
pacyeToB OI1K-3.2
2. |2 pasnmen. nas konTakTHas

pabora
OIIK-8.1,
2.1. |nas koHTakTHas paboTa 6 1,25 | OIIK-2.2,
OIIK-3.2

3. |3 paznmen. Konrpons

OIIK-8.1,
3.1. |Dk3amen 6 27 OIIK-2.2,
OIIK-3.2

5.1. IlpakTruyeckue 3aHsATUS

HaumenoBanue pasaciia

pJ::H U TEMbI NPAKTHYECKAX HaumenoBanue u conepkaHue NpakTHYECKUX 3aHATUI
3aHATUN
OcCHOBHBIE METO/IbI U IIPUEMBI IOCTPOEHHSI MATEMAaTUYECKON MOJIEH
MonenupoBanue. @Pusuueckoe M = MaTEMaTHYECKOE  MOJEIUPOBAHUE.
OcHOBHBIE METO/IBI U -
1 HOHEMEL TOCTDOCHILS MaremaTtnueckas MOAENb. JTanbl MMOCTPOCHHUS MaTeMaTUYECKUX Mozieneit
P p 00BEKTOB. Maremaruueckue MOJAEIM 3ajady onTumuzanuu. JluHeiHoe
MATCMATHHCCKOM MOJIEIH IporpaMMUpoBaHue.  MaremaTH4ecKMe  MOJEIM  I[pPU  [POBEIECHUU
skcnepuMenTa. Ctatuctuueckas 00paboTka pe3yabTaToB 3KCIIEPUMEHTA.
[Toctpoenne MaremMaTHYecKOW MOJAEIH Ha OCHOBE (PyHIaMEHTAIbHBIX
IToctpoenue 3aKOHOB IIPUPO/JIBI
MaTteMaTuueckoil Mmojenu|lloaydenne MaTeMaTH4eckux MoJesied Ha OCHOBE (hyHIAMEHTAIbHBIX
2 Ha OCHOBE 3aKOHOB TIPUPOJbl, BapUALMOHHBIX MPUHUMUIAX, [PUHLUIE AHAJIOTUH,
byHIaMEeHTAIbHBIX  |MEPAPXMUYECKOro moaxoja u ap. HennmHeHHOCTr MaTeMaTHYECKUX MOJEIIEH.
3aKOHOB MpupoAbl  |MaremaTnueckas MOJEnb, IOJy4aeMas IPUMEHEHHEM  HECKOJIBKHX
(GyHIaMEHTaJIbHBIX 3aKOHOB ITPUPO/IBIL.
Maremarnueckas Mozens|MaTemaTuueckas MOJIEIb Ha OCHOBE BApUALlMOHHBIX TPUHIIMIIOB
3 Ha OCHOBE Bapuanmonnsie npuniuns! Jlarpanxka, ['amumisrona — OcTporpaackoro.
BapHallMOHHBIX
IPUHIIUIIOB
OcHoBHbIE OcHOBHBIE XapaKTEPUCTUKH HAIPSHKEHHO-1€(OPMUPOBAHHOTO COCTOSTHUS
XapaKTEPUCTUKHU [Tepememienus Touek TBepaoro rena. Jebopmanuu. Hampsokenus. Harpysku.
4 HaIpsSHKEHHO- [TapameTrps! MaTepuana. CBs3b XapaKTEPUCTHK MEX]Ty COOOM.
ne(popMHUPOBaHHOTO
COCTOSIHUSI
MaremaTnueckue MoeaH 1eOpMUPOBAHUS OATKU
JluneitHo-ympyrass Mojenb (FreOMETpPUYECKHe COOTHOIICHMS, (U3NYECKUE
COOTHOIIIEHUS, (PYHKIMOHAT TOJIHOM MOTEHIIMAIBbHOM 3HEepruu aedopMarui,
MaTeMaTHaecKkie ypaBHeHNs paBHOBECHS]).
5 MO Henuneiino-ynpyras mMozens (reOMveTpI/IquKHe COOTHOLIEHHS, dusnueckue
COOTHOIIEHUS, (PYHKIIMOHAJ MOJIHOM MOTEHIIMATbHON SHEPTUH JedopMalii,
AieopmmpoBanus Oamc YPaBHEHHUS PaBHOBECHS).
Mogenb ¢ y4eToM Mosi3ydecTd MarepHaia (reoMeTpuyecKue COOTHOIIEHHUS,
¢u3nueckue COOTHOUICHUs, (PYHKIIMOHAI MOJIHOW MOTEHIMATbHON SHEPTUU
nedopMaluy, ypaBHEHHs] paBHOBECHS).
MaTeMaTHUECKHE MaremaTHuecKkue MOAEIH 1e(pOPMUPOBAHUS TUTUTHI
6 MOJIENH JluneitHo-ympyrass Mojenb (FreOMETPUUECKHE COOTHOIICHMSI, (U3NYECKUE

neopMUPOBAHUS

COOTHOIICHMA, (byHKI_II/IOHaJ'I MMOJTHOM NOTEeHIHAIbHOMN OHEpPTUuun




IIJINTBI

nedopmanuu, ypaBHeHUs PaBHOBECHS).

HemuueitHo-ynpyras Mojienb (T€OMETpUYECKHE COOTHOIICHUS, (BU3UIECKUe
COOTHOILIEHUS, (PYHKIIMOHAI TTOJIHOW MOTEHIUAIBHON SHEPTHH eopMalny,
ypaBHEHUS PaBHOBECHS).

Mogens ¢ y4eToM IMOoJI3y4ecTH Marepuana (reOMETPHUECKUE COOTHOILICHHUS,
¢busnveckre COOTHOUICHHUs, (DYHKIIMOHAN TTOJIHOW MOTEHIIMATBHON YHEPTUU
nedopmarum, ypaBHeHUS PABHOBECHS).

Marematnueckas MOJENb

Matemaruueckas Mozeib AepopMupoBaHUs 000I0UKH
JIuneitHO-ynipyrass Mojeib (T€OMETPUYECKHE COOTHOIICHUS, (U3NUECKUe

7 nehopMUpPOBAHHS 9 .
COOTHOIIEHUS, (YHKIIMOHAT MOJHOM MOTEHIIUAIBHOM SHEPrun Aeopmaiuu,
obonoTxn ypaBHeHus paBHoBecus). [lapamerpst Jlsime.
ANTOpUTMHU3AIMS U YUCICHHBIE METOJIbI 33]1a4 MEXaHUKHU
HccnenoBanme MareMaTwmdecko  mojenu. Anroput™M. TpeboBanwus,
NpeAbsBIAsiEMble K  BBIYMCIUTEIBHBIM  aJrOpUTMaM IpPU  PELICHUU
AJiroputmMu3anus u
8 YUCJIEHHBIE METObI TIPHICTIAUIBIX Safad. .
Meton Putna. Meron byOonoBa — T'anepkmnra. Meton uteparnuii. Meron
3a/1a4 MEXaHUKU
HeroTona. UncineHHOe HHTErpUpPOBAHUE.
AnroputMbl Ha OCHOBe MeToda Purtia. ANropuTMbl Ha OCHOBE MeETOja
by6nosa — I'anepkuHa.
Anmnpokcumupyromue GyHKIIHI
9 AIIpOKCAMUpYIONIHe AHHgOKCI/IMaII;I/}I/;O. Meng HaMMEHBIINX KBaapaToB. HTEepnonsauus.
bynxumm Anmpokcumupyomue GyHKIIUN B 33a4aX MEXaHUKH.
OcobenHoctu OcoOenHoctu pa3pabOTKKM MPOrpPaMMHOTO OOecredeHusl MJsl pelleHus
pa3paboTku MIPUKJIATHBIX 3a/1a4
10 MIPOrPaMMHOI0 [IporpamMmMbl 118  MaTEMaTUYECKUX  BBIYMCICHUW. BbrunciuTenbHblil
obecrnieueHus JyIst skcriepuMeHT. [IpoBepka agekBaTHOCTH MaTEMAaTHYE€CKOW MOJIEIH.
pELIeHUS] TPUKIaIHBIX
3a1a4
KomnbrorepHoe KommnbsrorepHoe MOJICJINPOBAHUE HaNpPsHKEHHO-1e(hOPMUPOBAHHOTO
MOJICTTUPOBAHUE COCTOSIHUS OaJIKU
11 HaIpsKEHHO- KommnbsrorepHoe MOJIEJIUPOBAHUE HaMpsHKEHHO-1e(hOPMHUPOBAHHOTO
neOpMUPOBAHHOTO  |COCTOSIHUS OaTKK
COCTOSTHUS OaTKu
KommbrorepHoe KommbrorepHoe MOJICIUPOBAHUE HaIpsHKEHHO-1e(OPMUPOBAHHOTO
MOJEIIUPOBAHUE COCTOSIHUSI TIUTHI
12 HaIpsKEHHO- KommbrorepHoe MOJICJIUPOBAHNUE HaIpsHKEHHO-1e(pOPMUPOBAHHOTO
ne(OPMUPOBAHHOTO  |COCTOSIHHSI TLITUTHI
COCTOSIHHSI TUTUTHI
KommbrorepHoe KommbrorepHoe MOJICJIUPOBAHUE HaIpsHKEHHO-1e(OPMUPOBAHHOTO
MOJEJIUPOBAHUE COCTOSIHUSI 00OJIOUKH
13 HaIpsKEHHO- KommbrorepHoe MOJICIIUPOBAHUE HaIpsHKEHHO-1e(OPMUPOBAHHOTO
ne(OPMUPOBAHHOTO  (COCTOSIHUSI 000JI0UYKH
COCTOSIHHSI 000JIOUKH
AHaM3 MPOYHOCTH OAKH, TUTHTHI, 000JIOYKH
14 AHAITH3 NPOTHOCTH Kpurepun mnpounoctu. M3oTpomHble U OPTOTPONHBIE  MaTepHAab.
Gam, mmTEL, 0bomouKE NHTEHCUBHOCTH HANPSIKEHUM.
KommprotepHast MojieNb ¥ BU3yaliu3alus pe3ysibTaTOB PacyeTOB
Komnsrorepnas monens u Cos 2D- 3D-
pEMEHHbBIE TEXHOJOTUU BU3YyaJTU3allUH. u rpaduku. I[lons
15 BHU3yaJIA3anus

PE3yJIbTATOB paACUCTOB

nepeMmenieHnit u HampsbkeHud. JlokanbHas U rio0anbHas — cHCTEMa

KOOpAuHarT. CO3,Z[aHI/IC aHHUMalluu.




5.2. CamocTosTenbHas paboTa 00yJaroIIHXCs

No | HaumeHnoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
pa3a| JOUCHMIUIMHBI U TEMBI
OCHOBHBIE METO/IbI U IIPUEMBI TIOCTPOCHUSI MAaTEMaTUYECKONH MOJIENTN
OcHOBHBIE METOBI U
N3ydeHne TeopeTuueckoro MaTepuaa.
1 IIPUEMBI IOCTPOCHMUS
MaTE€MaTU4ECKOU MOJENH
IToctpoenue IToctpoeHne MaremMaTHyecKOW MOJAENM Ha OCHOBE (yHIAMEHTAJIbHBIX
MaTeMaTUYECKON MOJIEINH [3aKOHOB ITPUPOJIbI
2 Ha OCHOBE M3yueHne TeopeTnyeckoro Marepuania.
byHIaMEHTaTBHBIX
3aKOHOB IPUPOAbI
MaremaTtnueckas Mozeb |MaTemMaTuueckas MoJiesib Ha OCHOBE BapHallMOHHbBIX IPUHIIUIIOB
3 Ha OCHOBE N3ydeHne TeopeTuecKoro MaTepuaia.
BapHaLlMOHHBIX
NPUHIMIIOB
OcHoBHbIE OcHOBHBIE XapaKTEPUCTUKH HAIIPSHKEHHO-1€(POPMUPOBAHHOTO COCTOSHUS
XapaKTePUCTUKH M3yueHne TeopeTuyeckoro Marepuaia.
4 HaIpPsSKEHHO-
e OpMHUPOBAHHOTO
COCTOSIHUSI
MaremaTrueckue Moienu JepopMHUPOBaHUS OaIKH
MaremaTnueckue .
[IpeoOpa3oBanusi MaTeMaTHYECKUX MOJIeNIeH 1ehOpMHUPOBaHUS OATIKH.
5 MOJIENH
nehopMUPOBaHUS OATKH
Matemaruueckue Mojienu 1ehOpMUPOBAHUS TTTUTHI
Maremarnueckue .
IIpeoOpa3oBanust MaTeMaTHYECKUX MoJelell 1eOpMUPOBAHUS TUIUTHI.
6 MOJEIIH
neOpMUPOBAHUS TUTATHI
MaremaTHueckas MOAEIb 1e(hOpMUPOBaAHHS 000JIOUKH
MaremaTHueckas MOAEIb o
7 HehopMUpOBAHKS [IpeoOpazoBanre MareMaTuuecko monaenu neGopMupoBaHusi OO0OJIOYKH.
PMHP Beinonnenue kypcoBoi paboTHl.
000J10YKH
Anroput™Muzamus ¥ |AJITOPUTMHU3AIMS U YUCIEHHBIE METO/IbI 3a/1a4 MEXaHUKH
8 YHCIICHHbIE METOAbl  |BhInosiHeHne KypcoBoii paboThl: AJITOPUTMHU3ALUS 3a/1a4H.
3a]a4 MeXaHUKHU
Anmpoxcumupyromnme GyHKIAN
ANMpOKCUMHUPYIOIINE P pyto (b}i .
9 Beimonnenune kypcoBoil  paboTel: PaGora ¢ anmpoKCUMHPYIOLIIMMHU
byHKmm GyHKIUSAMU.
OcoOenHoctu OcobenHoctu pa3pabOTKKM MPOTPaMMHOIO OOecredeHHsl JJsl pelleHus
pa3paboTKu MPUKIIAJHBIX 33124
10 MIPOrpaMMHOTO Boinonnenue KypcoBoil paloThl: pa3paboTka M OTJIaJKa pPacyeTHOU
obecrieyeHus s IPOTrpaMMBl.
pEIIeHHsT TPHUKIIATHBIX
3aj1au
KomnrerorepHoe KomnerorepHoe MOJIETTUPOBAaHUE HanpsHKEHHO-/1€(OPMHUPOBAHHOTO
MOJIETTUPOBAHUE COCTOSIHMSI OaTKu
11 HanpsKEHHO- PazpaboTka 1 oTiaaKa pacueTHON MPOrPaMMBI.
nehopMUPOBAHHOTO
COCTOSIHUSL OaTKH
KOMHBIOTCpHOe KOMHB}OTepHoe MOJCIINPOBAHUC Haprl)KeHHO-)Ie(bOpMI/IpOBaHHOFO
12 MO/ICITHPOBAHHUE COCTOSIHUS IIIATHI

HaIIps’KCHHO-

Pa3pabotka 1 oTiagka pacueTHON MPOrpaMMBl.




nehOpMUPOBAHHOTO
COCTOSTHHSI TUTUThI

KomnrerorepHoe KomnerotrepHoe MOJIEJTUPOBaHUE HaNpspKEHHO-1e(OPMUPOBAHHOTO
MO/JICIIUPOBAaHUE COCTOSIHUSL 00OJI0UKH
13 HaNPSHKEHHO- Boimonnenue  KypcoBod  pabOThI:  MPOBEACHHE  BBIYMCIUTENBHBIX
ne(OPMUPOBAHHOTO  [IKCTIEPUMEHTOB, aHAIHM3 B 00pabOTKA PE3yabTaTOB.
COCTOSTHUSI 000JIOUKH
AHanu3 NpoYHOCTH OAJKH, IITUTHI, 000JIOUKH
AHanu3 NpoYHOCTH .
14 BrimonHenue KypcoBoii paboThI: aHAIN3 TPOYHOCTH O0O0TOUKH.
0aJKu, IINTEI, 000J0YKHU
KommnbrotepHas Mozeib u|KOMIbIOTEpHAsA MOJENb U BU3YaIU3als PE3yJIbTaTOB PACUETOB
15 BU3yanHu3alus Brinoinenue KprOBOfI paGOTBIZ O(bOpMHeHHe BU3YAJIM3UPOBAHHBIX

pE3yJIbTaTOB PacyeToB

pe3yJIbTaTOoB.




6. MeTonuyeckue MaTepuaJibl IJIs1 CAMOCTOATEILHON padoThl 00yYAOIIMXCS MO QU CHUILINHE (MOIYJII0)

ITporpaMMoil AMCLMIIIMHBI NPEAYCMOTPEHO MPOBENECHUE MPAKTUUYECKUX 3aHATHH, MPEANOIararimx
dhopmMupoBaHKE Y 00YJArOIINXCSI HEOOXOIMMBIX 3HAaHUH, YMEHHUI U HaBBIKOB. KpoMe TOTo, BaXKHEHIIINM 3TarioM
M3yYeHUS UCUUIUIMHBI SBISIETCS CAMOCTOSITENbHAsE paboTa 00yJaroMKXCsl C UCTIONIb30BAaHUEM BCEX CPENICTB U
BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM.

B 00Bbem camocToATenbHOM paboThI 0 TUCIUILIMHE BKIIOYACTCS CIeayoIIee:

- I3y4YCHHE TEOPETUYECKUX BOIPOCOB 110 BCEM TEMaM JUCLIUILINHBL,

- IOAATOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- BBITIOJIHEHUE KYPCOBON pabOTHI;

- IOATOTOBKA K DK3aMEHY.

3aJ0roM YCIEHIHOTO OCBOCHHUS TUCHMIUIMHBI SIBJISETCS 0053aTENbHOE IMOCEHICHHE NPAKTUYECKUX
3aHATHUH, TaK KaK MPOIYCK OAHOro (TeM 0osiee, HECKOJIBKHMX) 3aHATUI MOKET OCJIOKHUTh OCBOEHHME PAa3JIeioB
Kypca.

[Tpuctynas K U3y4eHHIO TUCLMITIIMHBIL, 00ydaronieMycs HeOOXOJMMO B IIEPBYIO O4epelb 03HAKOMUTHCS
c cogepxanuem PIIJI, a Takke METOOUYECKMMM YKa3aHMUSIMM 10 OPraHU3alUU CaMOCTOSITENbHON paboThl U
IIOATOTOBKH K IIPAKTUYECKUM 3aHATHM.

[Tpu TOATOTOBKE K 3aHATHIM CTYJACHTY HEOOXOAUMO:

- 03HAaKOMUTBCS C COOTBETCTBYIOLIEH TEMOU 3aHATHS;

- OCMBICJIUTb KPYT MU3Y4aeMbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

- U3YYUTh PEKOMEHyeMYI0 paboueil mporpaMMoii TUTepaTypy MO JaHHOU TeMe.

B pamkax camocTosTensHON pabOThI IO U3YYSHHUIO TUCIUILTMHBI 00YyJaloMIMMCsl HEOOXO0TUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA IPAKTHUYECKOM 3aHATHHM MaTEpHajl U JOINOJHUTH €ro C y4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

- IpPU CaMOCTOSATENIBHOM M3yYEHUM TEOPETUYECKOM TEMBI CAENaThb KOHCIIEKT, HCIOJb3Yys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHNs] B pAMKaxX U3y4aeMOU TEMBI;

- OTBETUTh HA KOHTPOJIbHBIE BONPOCHI MO TeMme, ucnoiabdys Marepuainsl ®OC, nubo rpynmnosbie
VHIVBUAYAJIBHBIE 33JaHNsI, TOATOTOBJICHHBIE MPENIO1aBATENEM;

- BBIIIOJIHUTH KYPCOBYIO paboTy;

- IOATOTOBUTHCS K TPOMEKYTOUHOM aTTECTALMH.

HTorom n3yyeHus NUCHUUIUIMHBI SBISIETCS SK3aMEH U KypcoBas padoTa.

DK3aMeH MPOBOAUTCS MO pacnucanuio. @opma NpoBeIeHNs 3aHATHS MOXKET ObITh YCTHAs!, MMCbMEHHAs U
B JIEKTpOHHOM BHJie. CTyIEHThI, HE MPOIIEIIINE aTTECTALNIO, JOJKHBI JUKBUIUPOBATH 33JJ0JDKEHHOCTh B
YCTaHOBJICHHOM TOPSKE.

7. OueHoYHbIe MATEPUAJIBI /JJIsl NMPOBEAEeHUs] TEKYIero KOHTPOJIsI YCIeBAaeMOCTH U TMPOMEKYTOUYHOM
arTecTalvu 00y4armMXcs M0 JMCUUILIHHE (MOAYJII0)
7.1. IlepedyeHb KOMIETEHIIHH ¢ yKa3aHUEM ATaIoB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

Kox u HaumenoBanue
Ne KoHTponupyemslie pa3aesbl JUCHUTIITUHBI . Bug onieHouHOTrO
WHJIUKAaTOpa KOHTPOIUPYEMO
n/m (Momys) cpencTaa
KOMIICTCHITUH
OCHOBHBIC METOALI M IPHUEMBI MHOCTPOCHHUS YcTHBIN OIIPOC
1 on p p OIIK-2.2, OITK-3.2 p
MaTEeMaTHICCKON MOACIH CTYJICHTOB
IlocTpoeHne MaTteMaTHYEeCKOM MOJEIN Ha YcTHBIN OIpocC
2 P A OITK-2.2, OITK-3.2 P
OCHOBE (PyH/IaMEHTAJIbHBIX 3aKOHOB MTPUPOIBI CTYJCHTOB
3 MaremaTuueckas ~ MOJEIb  Ha  OCHOBE OIIK-2.2 Tect. VYcrHbld  Ompoc
BapHAMOHHBIX IPHHITAIIOB ' CTYJICHTOB
4 OcHOBHbBIE XapaKTEPUCTUKH  HAIPSHKEHHO- OIK-2.2 Tect. VYcrHelii  ompoc
Je(opMHPOBAaHHOI'O COCTOSIHUS ' CTYJICHTOB
5 Marematuueckue Mojenu AehOpPMHUPOBAHUS OIIK-2.2 NunuBuyanpHbIC
Oanku ' 3ananus. Konrpoins




BBITIOJIHCHU A
MPAKTHYECKHUX PAOOT.

NuauBunyanbHbIe
5 Maremartnueckue Monenu aehopMHpOBaAHUS OITK-2.2 3aJlaHMsl. KonTponb
TUTATBI ' BBITTOJTHEHHS
MPAKTHUYECKUX PadOoT.
KoHTponbs  BBITIOTHEHUS
MaremaTtuueckas Mojeib JeGOpPMHUPOBAHUS NPaKTUYECKUX padoT W
7 Aeitb Aehopmip OTIK-8.1, OTK-2.2 P P
000JI0YKH MO3TAITHOTO BBITIOTHEHUS
KypCOBO# paboThI
KoHTpons  BBIONHEHMS
AnTOpUTMH3AIHS U YUCIICHHBIE METOJIBI 3a/1a4 MPAKTUYECKUX paboT u
8 P B Shhe OTIK-8.1, OTIK-2.2 b P
MEXaHUKH TIOATAITHOTO BBIMOJIHEHHUSI
KYPCOBO# pabOThI
VYcerHbIi oIpoc
CTYJICHTOB ¥ KOHTPOJIb
9 |Annpokcumu ve GpyHKIn OIIK-8.1, OIIK-2.2
p pyiomue dyHKn ’ MO3TAITHOTO BBITIOJTHEHUS
KypCOBO# pabOThI
OcoOeHHOCTH  pa3pabOTKU  MPOrPAMMHOTO V CTHEIH onpoc
10 |oGecnieuenust st  pemICHUS TPHKIATHBIX OIIK-8.1, OIIK-2.2
CTY/ICHTOB
3a1a4
KoHTponb  BBITIOTHEHUS
KommnbroTepHoe MO/JICJIMPOBAHHE DAKTHICCKIX  DaGOT I
11 |nHanpspkeHHO-IePOPMUPOBAHHOTO COCTOSTHUS OIIK-8.1, OIIK-2.2 p p
MIO3TAITHOTO BBITIOJTHCHHS
Oanku M
KypCOBO# pabOThI
KoHTponps  BbIOTHEHUS
KommerorepHoe MOJICTTUPOBAHUE HDAKTHYECKIX  DaGoT I
12 |nanpspkeHHO-Ie(OPMUPOBAHHOTO COCTOSTHUS OIIK-2.2, OIIK-8.1 p P
MO3TAMTHOTO BBITOJTHEHHUS
TUTHTHI M
KypCOBOI1 pabOThI
KoHTpob  BBITIOTHEHUS
KomnerotepHoe MOJIETTUPOBAHUE DAKTHICCKIX  DaGoT
13 |manpspkerHO-neopmupoBarroro cocrostaus| OITK-8.1, OIIK-2.2, OI1K-3.2 p P
MTO3TAITHOTO BBITIOJTHEHUS
0001104k N
KypCOBO#1 pabOTHI
KouTponp  BbImOTHEHUS
MPaKTUYECKUX pabdoT u
14 [Anamu3 mpoyHoCTH OaIKH, TTUTHI, 000JI0UKHI OIIK-2.2, OIIK-3.2 P P
MO3TAMTHOTO BBITIOJTHEHHUS
KypCOBOI1 pabOThI
KoHTpob  BBITIOTHEHUS
KoMmmbrotepHas Monenb W BU3YyalIH3alus MpAKTHIeCKHX  paboT B
15 OIIK-8.1, OIIK-2.2, OIIK-3.2 |kypcoBoii paboTHI.
pPE3yJIBTaTOB PAcYCTOB :
YcerHbii OIIpoc
CTV/JICHTOB
16 |Wnas xonTakTHas pabora OIIK-8.1, OIIK-2.2, OIIK-3.2
Teopernueckrue BOMPOCH
ISt MIPOBEICHUS
17 |Ix3amen OI1K-8.1, OTTK-2.2, OIK-3.2 |* boBeA
MIPOMEKYTOYHOMN

aTTECTAIUH.




[IpakTnueckue 3amaHus
TS MPOBEJICHUS
MIPOMEKYTOUHOU
aTTSCTAlIMU.

7.2. TurnoBbie KOHTPOJIBHBIC 33JaAHMSI HITU MHBIC MAaTEPUAIIBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMbIC
JUIS OIICHKH 3HAHUI, YMEHHI U HABBIKOB U (MJIN) OIBITa MPO(EeCcCHOHAIBHOM eATENbHOCTH, XapaKTePU3YIOIIHNX
sTanbl (HOPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOCHUS TUCIIUTLIIMHBI

U1 TpoBepkU uHAUMKaTopa noctmwkeHus komrereHuuu OIIK-2.2, OIIK-3.2, OIIK-8.1. Tumossie
KOHTPOJIbHBIC 33JJaHUsI U MUHBIE MaTepUalibl TEKYIIEro KOHTPOJISL YCIIeBaeMOCTH pa3MellieHbl 1o ajapecy 1UOC
Moodle

https://moodle.spbgasu.ru/ Kadeapsr / Wuadopmaimonnsie Texunosoruu / KommbioTepHoe u
MaTeMaTHYeCKOe MOJICIMPOBAHHE

7.3. Cucrema OLEHUBAHUS PE3yJIbTATOB OOY4YEHMs] MO AUCHUILIUHE (MOJIYJIO) MPHU MPOBEAECHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU

O1ieHKa «OTIUYHOY 3HAHUS:

(3auTeHO) - CHCTeMaTH3UPOBaHHBIC, ITYOOKHE U TIOJIHBIC 3HAHMS 110 BCEM pasjieiiaM
JTUCHUIIIMHBI, @ TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 32 TIPEIeIibl y4eOHOU
MIPOrPaMMBbl;

- TOUHOE HCII0JIb30BaHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMATHUYECKHU IPaMOTHOE U
JIOTUYECKH NIPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIONIOJIHUTEIBHOM JINTEPATYPHI,
PEKOMEH/1I0BaHHOH paboueil MporpaMMoii 1o JUCHUIUIMHE (MOAYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHLCS B TEOPUAX, KOHLECIILUAX U HAPABICHUAX AUCLUIIINHBI U
JIaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS IPYrUX
JUCLIUILINH

HaBBIKU:

- BBICOKUH YpOBEHb c(HOPMUPOBAHHOCTH 3asBIIEHHBIX B paboyeil mporpamme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSET TeOPeTUYECKHE 3HAHUsI [ BBIOOpa METOIUKHU BBITTOJHEHUS 3a1aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHU 33/1aY;

- Oe3ymnpeyHo BiIajieeT HHCTPYMEHTapreM yuyeOHOM TUCIUIUIMHBI, yMEHUE €ro

3¢ (HEeKTUBHO UCIOIH30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTUUECKUX 3a71ay;

- TBOpYECKasi CaMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YYacCTBYET B
IPYNIOBBIX 00CYKICHHUSAX, BBICOKUN YPOBEHb KYJIbTYPbI UCIIOJTHEHUS 3aJaHUN




Onenka «xopoio»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IOJIHbIE U CHCTEMATU3UPOBAHHBIC 3HAHMS 110 TUCLUIIINHE;

- YCBOEGHHE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOTrpaMMOi IO JTUCITUTIIINHE (MOIYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- ACIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTUYECKH IIPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET AejaTh 000CHOBaHHbIE BHIBO/IbI;

- BJIaJICET UHCTPYMEHTApUEM 10 JUCLIUIUINHE, YMEHUE €T0 UCII0NIb30BAaTh B
IIOCTAHOBKE U PELIEHUH HAyYHbIX U IPO(PECCHOHANBHBIX 3a1a4

HaBBIKU:

- CaMOCTOATEJIbHAs paboTa Ha MPAKTUYECKUX 3AHATHUSAX, YIACTUE B IPYIIIOBBIX
00CYyXE€HUSX, BBICOKHI YPOBEHB KYJbTYpPbl UCIIOJIHEHUS 33JaHUM;

- CPEHUH ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpamme
KOMIICTCHITHIA;

- 6e3 3aTpyJHEeHU BBIOUPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHuil;

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YIOBIICTBOPUTEIILHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIA MUHUMAaILHBIH 00bEM 3HAHUH 110 JUCIHUIIINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAaHHOHN paboyei mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JICJIaTh BBIBOIbI 0€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLEHIUAX U HAPABJICHUAX 10
JUCIUIUIMHE U 1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEMOAABATEIISI PEIIATh CTAHJAPTHHIE 3a1a4U
HaBBIKH:

- paboTa 1o pyKOBOACTBOM IPETOIaBaTENs HAa TPAKTUYECKUX 3aAHITHIX,
JIOITYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3a1aHUM;

- IOCTaTOYHBIN MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHEHUS IPU 0OOCHOBAHUH AJITOPUTMA BBHITIOTHEHUS 33 JaHU

Orenka
«HEYIOBJIETBOPUTEILHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUILINHE;

- OTKa3 OT OTBeTa (BHIIOJHEHUS MUCbMEHHON paboThI);

- 3HaHUE OT/IEbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpamMmoit o
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HUINYKE TPyOBIX OMNOOK

HaBBIKU:

- HU3KUH YPOBEHB KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asiBJICHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBIITOJHEHMS 3aJJaHUN

7.4. Teopernueckne BONPOCHI W IPAKTHUYECKUE 3aJaHMs Ui TPOBEICHHsS IPOMEKYTOYHOM aTTeCTaluuu
o0y4JaroImuxcs, HeoOXOAMMBbIC JUIsl OLICHKU 3HAHWH, YMEHUH M HABBIKOB U (WJIM) OMbBITa MPO(EeCcCHOHATBHOMI
NESTETPHOCTH, XapaKTEPHU3YIONIUX dTanbl  (GOPMHUPOBAHUS KOMIIETCHIIMM B  MPOIECCE  OCBOEHUSA
00pa30BaTEILHON IPOrPAMMBL




7.4.1. TeopeTudeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTalli 00yJaroIInXCst

Bomnpock! k 3x3ameny:

1. OcHOBHBIE METO/IBI U TPUEMBI TIOCTPOCHUSI MATEMATUYECKOM MOJIEIIH.

2. ®du3nyeckoe U MaTeMaTHYeCKOe MOJEIMPOBAHHUE.

3. DTanbl MOCTPOCHUS MATEMAaTHUYECKUX MOJIeeil OOBEKTOB.

4. MaremaTrueckue MOJIETH 3a7a4 ONTUMU3AIINH.

5. MaTteMaTH4ecKre MOJIENHN MPH IPOBEACHUH dKciepuMenTa. CtaTucTudeckas 00paboTka pe3ynbTaToB
SKCIIEPUMEHTA.

6. IlocTpoenne MareMaTH4eCcKOi MOJIETTH Ha OCHOBE (DYH/IAMEHTAIbHBIX 3aKOHOB IPUPOJIBI.

7. HennHeHHOCTE MaTEMaTHYECKUX MOEIIEH.

8. Maremaruueckast MOJE/Ib Ha OCHOBE BapUALIMOHHBIX IPUHIUIIOB.

9. OcHOBHBIE XapaKTEPUCTUKU HAMIPSHKEHHO-1€()OPMUPOBAHHOTO COCTOSTHUSI.

10. MaTtemaTtnueckast MoJelb AeopMupoBaHust Oanku (JIMHEHHO-yIpyras).

11. MaTtemaTudeckas MoJieib 1eGopMUpOBaHUs OaKH (HEIIMHEHHO-yIIpyTas).

12. MaTtemaTtnueckasi MOJelnb 1e(hOpMUPOBaHHS OATIKHU (C yUETOM IOJI3Y4ECTH).

13. MaTtemaTudeckas MOJieib 1e(pOPMUPOBAHUS ITUTHI (TMHEHHO-YIIpYyTas).

14. MaremaTuieckasi MOJIENb 1e(OPMUPOBAHUS TUTHTHI (HEITMHEHHO-YIIpyTas).

15. MaremaTtuueckasi MOJielb eOpMUPOBaHUS 000JIOUKH.

16. 'eomeTpuueckue cootHomenus. Puznyueckre cooTHomEeHUs1. O yHKIIMOHA OJIHON NOTEHIMAIbHON
SHEpPruu aedopmaluu.

17. YpaBHeHuUs: paBHOBECHS.

18. YucneHHble METO/BI 3a/1a4 MEXaAHUKHU.

19. BeruucinuTenbHbIN SKCIIEPUMEHT.

20. UccnenoBanue MaTeMaTUUYE€CKON MOJEIU. AJITOPUTM.

21. Annpokcumanusi. MeTo HauMeHbIUX KBaipaToB. IHTEposaIus.

22. AropuT™Mbl Ha OCHOBE MeTo1a PuTtia.

23. AnropuTtMbl Ha ocHOBe MeTo1a byOHoBa-I"anepkuHa.

24. Ocobennoctu pazpadbotku [10 i penieHus NpyUKIagHbIX 3a4a4.

25. IlpoBepka aIeKBaTHOCTH MaTeMaTUYECKOW MOJIETIH.

26. Pacuet HanpspkeHHO-1e(hOPMUPOBAHHOTO COCTOSTHUS OAJIKH.

27. Pacuet HanpsKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHHS TLITUTHI.

28. Pacuer HanpsKeHHO-Ie(pOPMUPOBAHHOTO COCTOSIHUSI 000JI0UKH.

29. AHanu3 npoyHOCTU OANKH, TUTUTHI, 000JIOYKH.

30. Kpurepuu npounoctu. 30TponHbie U OPTOTPOIIHBIE MAaTEPUATIBI.

A1 T

7.4.2. IlpakTrueckue 3ajaHus 1715 IPOBEACHUSI IPOMEKYTOUHOM aTTecTalluy 00yJarouuXcs

[TpakTrueckue 3agaHus JUIsl IPOBEIEHUS MPOMEKYTOUHON aTTeCTAallMi 00Yy4aroIIUXCsl pa3MeIeHbl 10
anpecy OMOC Moodle

https://moodle.spbgasu.ru/ Kadeapsr / HWudopmaimonnsie texuojgorun / KommbioTepHoe u
MaTeMaTHYeCKOe MOJIeIMPOBAHUE

7.4.3. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TpoeKTa) (MIPH HATUIUHN)
[MpumepHas TemMaTrka KypcoBoit pabotsr (OITK-2.2, OIIK-3.2, OIIK-8.1)

Kaxnplii cTyZeHT mnoiy4aeT WHAWBUAYAJIbHOE 3aJaHHe IO MPOBEACHUIO DPACUYETOB HAIPSIKEHHO-
nedopmupoBanroro coctostaust (HJIC) onpeneneHHbIX BUIOB 000709€K WIIM C MPUMEHEHHEM MeTona Putia k
(byHKIMOHATY TOJTHON MOTEHIMANBHOM SHeprun Aedopmarun 060104kH, i Metoaa byonosa — ["anepkuna
YpaBHEHHSIM PABHOBECHS.

PaccmarpuBaroTcs mecTs BUIOB 000JI0UEK:

— MOJIOTHE 000JIOUKH MPAMOYToNIbHOTO TUiana (1);

— e apudeckue nanenu (11);

— naHenu koHudeckux obosouek (I11);

— cepuueckue kymnona (1V);

— maHenu Topoodpas3Hbix 0bomouek (V);

— MaHeIn TOPOOOPa3HBIX 000I0YEK CO CMEIIEHHOH ockio BpameHus (V).



VY Kaxa0ro U3 paccMaTpUBaeMbIX BUJIOB 000JI0YEK MOTYT MIPOSBUTHCS pa3IMUHbIE CBOMCTBA MaTepUaa,
MIPHUIIOKEHBI PA3ITUYHBIE BUIBI HATPY3O0K.

BapuaHThI 33124 HcciieJOBaHUS

PaccmarpuBaroTces ciieyronye BapuaHThl 3a1au:

1) nuHelHO-yIIpyroe penieHne (IUCKPETHOE BBEACHHUE pedep);

2) nMMHEHHO-ynpyroe pemeHne (3KeCTKOCTh pedep «pa3MaszaHay);

3) HeMHEHHO-YIIpyroe (ynpyromiactTuueckoe) pemienue (0e3 pedep);

4) pelieHue ¢ y4eToM noi3ydectu marepuana (6e3 pedep);

5) pelieHne ypaBHEHUN paBHOBeCHs (JTMHEHHO-YIIPYyToe penieHue, 6e3 pedep).

[TocnenoBaTenbHOCTD BBIIIOIHEHUS

KypcoBas pabota nomxHa coaepxarb:

1) mocTaHOBKY 3aJ1a4l UCCJIEIOBAHUS [l KOHKPETHOTO BHJ1a 000JIOUKH;

2) 3aIUCh OCHOBHBIX COOTHOIICHHIA:

* FE€OMETPUYECKHX;

* pU3HYECKUX;

* YCWJIM 1 MOMEHTOB;

3) bopMyITUpPOBKY MaTeMaTHUECKONH MOJIEIIH, BKIIFOUAIOIIEH:

* QyHKIIMOHAJ [TOJIHOM MOTEHIMAJIbHOM 3HEepruu aAedopmanuy;

* YpaBHEHHMsI pAaBHOBECHS WM YPaBHEHUS B CMEIIaHHOM (hopme (BBIBON);

4) 3ammch (PyHKIMOHAJNA MOJHOW IMOTEHIHAIBLHOW SHEprud JedopMaluid OTHOCHTEIBHO (YHKIIMN
NepeMEIEHHU WK ypaBHEHHS B cMemanHoi Gpopme otHocuTenbHo Gyukimit W(X, Y) u @(X, Y);

5) onucaHue KpaeBbIX YCIOBUM;

6) onucaHue BXOJHBIX JIAHHBIX 3a]a4U;

7) onucaHue BHIXOMHBIX AaHHBIX (epemeniennit W(X, Y), HanpspKeHH, HHTCHCUBHOCTH HAIIPSKCHUH ).

Jl1st KypcoBoit paOOThI B MPOIOJKEHUE TIEPEUUCTICHHOTO HE0OX0IUMO BBIIOTHUTH CIIEAYIOIIEE:

8) pa3paboTaTh BEIYMCIUTEIBHBIN AITOPUTM;

9) cocraBuTh IporpamMmmy Ha DBM;

10) mpoBecTH OTIAAKY NPOTPAMMBI;

11) mpoBectu pacuerst HIC mpu pa3nuuHbIX 3HAYEHUSX BXOJHBIX MapamMeTpoB (KPUBU3HBI, MaTepHUal,
pazMepbl 000JIOUKH);

12) peanu3oBaTh BEIBOJ BCEX HEOOXOAUMBIX IpapUueCcKuX TaHHBIX.

7.5. MeTtonudeckue MaTepHalbl, OMpeAesioniie Mpoleaypbl OIlCHUBAHUS 3HAHUI, YMEHUI, HABBIKOB U (W)
OTbITa TPOQPECCHOHAIBHOMN JEATEIHLHOCTH, XapaKTEPUIYIOIIUE dTArbl (YOPMUPOBAHUS KOMITETSHIIUNA

IIpouenypa mnpoBeneHHMs MPOMEKYTOUYHOM aTTECTAlMM M TEKYLIErOo KOHTPOJS YCIEBAEMOCTH
pErilaMeHTUPYETCS JIOKATbHBIM HOPMATHUBHBIM aKTOM, ONPENEISIOIIUM MOPSAJOK OpraHu3aluu U MPOBEACHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTallii 00y4aroIuxcsl.

[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETCHIIMM TPU TPOBEACHUH TEKYHIETO KOHTPOJIS
npuBeaeHa B 1. 7.2.

TunoBble KOHTPOJIbHBIE 33JaHUS WM UHbIE MAaTEPHAIIbl TEKYIIETO KOHTPOJISl MPUBEJAEHBI B 1. 7.3.

[TpomexxyTouHast aTTecTamus Mo JUCHUTLTNHE TPOBOUTCS B (popMe KypcoBOM pabOTHI U IK3aMeHa.

KypcoBast paboTta 3amumiaercs CTy/I€HTOM.

DK3aMeH TmpoBoaAWTCS B (opme cobeceoBaHUs U BBINOJTHEHUS TPAKTHYECKOTO 3amaHus. B
9K3aMEHAIIMOHHBINA OUIIET BKIIFOYEHO JIBA TEOPETHUECKHUX BOMPOCA U MPAKTUYECKOE 3a/IaHNe, COOTBETCTBYIOIIHE
coJiepaHui0 (POPMUPYEMBIX KOMIETEHIIUNA. DK3aMEH MPOBOAMTCS B yCTHOW ¢dopme. [l moAroToBKH MO
AK3aMEeHAIIMOHHOMV OuieTv oTBonuTcs 40 MUHVT.

7.6. Kpurepuu oneHrBaHus cPOPMUPOBAHHOCTH KOMIETEHIIMNA MTPU MMPOBEIEHUU POMEKYTOUHON aTTeCcTalluu

YpOBEHb OCBOEHHSI U OLICHKA

Kpurepun Ouenka Ouenka
OLICHUBAHMS | «HEYJIOBJICTBOPHUTEND | «yIOBICTBOPHUTENHH | OLEHKA «XOpPOIIO» OLeHKa «OTJIMYHO»
HO» o»




YMCHUA U HABBIKU HE

0a30BbIE CTPYKTYPHI

CHCTEMHBIC. Y MECHUS

«HE 3a4TCHOY «3a4TEHOY
YpoBeHb ocBOEHUSI | YPOBEHb OCBOCHUSI | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMITETeHIINH KOMIIETEHIIUHT KOMIIETEHIIUHT KOMITETCHIINHT
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHIN.
Kommerenuu He Kommerenun Kommerenun Kommerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. chopMUpOBaHbL.  [copmMupoBaHbl. 3HAHUS
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHUS OOMIMpPHBIE, | apryMEHTHPOBAHHBIE,

BCCCTOPOHHHUC. VYmenus

chopMHUPOBAHBI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT XapakTep, TUTIOBBIX, TAK U
pPENpOAYKTUBHBIN MPUMEHSIFOTCS K HECTaH/IaPTHBIX
Xapakrep. PEIICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JemoHcTpupyercs 3a7aHuM. JemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKUI YPOBEHb
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH CaMOCTOSITENIbHOCTH,
MPAKTUYECKOTO YPOBEHb BBICOKAs aJJaITUBHOCTh
HaBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HaBbIKA
YCTOMYUBOTO
MPAKTHIECKOTO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiicst
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JI€MOHCTPHUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETUIECKOTO MOHMMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuaa, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHBIC
-IOTYCKaI0TCA -HETIOJIHbIE OTBETHl | KOHTPOJIUPYEMOro | 3HAHUS IPOrPAMMHOTO
MIPUHIUTIAATIEHBIE Ha OCHOBHBIE o0bema MaTepuaia;
OLIMOKY MPU OTBETE Ha| BOMPOCHI, OLTHOKHU B POTrPaMMHOTO -MI0JTHOE TOHUMaHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYLIHOCTH U
ounera, OTCYTCTBYET HEJIOCTAaTOYHOE - 3HaHUA B3aUMOCBSI3U
3HAHUE U TTOHUMaHUE TMOHUMAaHHE TEOPETUUECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHSATUH U CYIIHOCTHU MaTtepuana MPOLIECCOB U SBJICHHI,
KaTeTropHii; M3JIaraeMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HEMOHUMaHUe BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSICHATH CBSA3h | pamMKax 00CYXIaeMbIX
3HaHUA JOTIOJIHUTEBHBIX | HETOYHBIEC OTBETHI Ha | IPAKTUKHU U TEOPUH, 3aJaHuM;
BOITPOCOB B paMKax JOTIOJTHUTETHHBIC BBISIBIIATH -CIIOCOOHOCTH
3a/laHul OumeTa. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSCHSTH CBSI3h
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS; -JIOTHYECKHU
-IIpaBUJIbHBIC U MOCJIe1I0BATEIbHEIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HA MCYEPITBIBAIOIIINE
MOCTaBJIEHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouera, a TakKe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 5K3aMCHATOpaA.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyJaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHus (3HaHUs, YMEHUS, BlIaJIeHHE HaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEITHHOY»/ «3aUTEHOY BBICTABIISETCS, €CITU CpeHee apu(hMETHIECKOE HAXOIUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MO1YJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

KaprioB B. B., Ko6ener E. A., Ilanun A. H., Cemenor A. A., Iletpo B.B.,
1 |JTanun B.B., Monenu nehopMHUpPOBaHHS CTPOUTEIBHBIX KOHCTPYKIIUI U METOIBI 100
nx pacyera, Mocksa: M3nat. nom ACB, 2022

Kapnos B. B., Ilauun A. H., Maremarudyeckoe MOJEIMPOBAHHUE W pPacyeT
o |PmeMeHTOB  cTpomTenbHBIX  KOHCTpyKimi, — Cankr-IlerepOypr: — Camkr- http://www.iprbooksh
I[TeTepOyprekuii rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHEINA YHUBEpCHTET,|  OP.ru/19335.html

OBbC ACB, 2013

ArtuckoB A. 1O., bapanosa /I. A., Kapnios B. B., Mockanenko JI. I1., CemenoB A. 23
A., KoMmbroTepHbIe TEXHOJIOTHH pacuera obonouek, CI16., 2012

Psbuxosa T. B., CemenoB A. A., Bapuannonnbsie METO/IbI B 3a/1a4ax CTaTUKHU U
4 |MMHAMHKH  CTPOHTETBHBIX xoHcTpykuuii,  Cankt-Ilerepbypr:  Canxr-| http://www.iprbooksh
ITeTepOypreKuii rocyIapcTBEHHbIN apXUTEKTYPHO-CTPOUTENBHBIN YHUBEpCUTeT,|  OP.ru/74323.html

9bC ACB, 2016

JlomoJIHMTEIbHAA JIMTEepaTypa

1 Kapnos B. B., Marematndeckoe MOAEIMPOBaHUE, AITOPUTMBbI MCCIECIOBAHUS 362
MOJIENIH, BEIYHCIMTEIBHBIN DKCIIEPUMEHT B TeopuH obosiouek, CI10., 2006
1 Kaprios B. B., CampaukoB A. 0., CemenoB A. A., Marematuueckoe| http://nth.spbgasu.ru/

mozenupoBanue, Cankr-IlerepOypr, 2019 elib/01123/

Obyuaromuecs u3 ynciaa nHBaIM0B 1 nil ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (M) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBSI.

8.2. Ilepeuyensr pecypcoB HMH(POPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON cetu «HTepHET», HEOOXOIUMBIX IS
OCBOEHUS AUCIUIIIHNHBI (MOTYJIs)

HaumenoBanue pecypca cetu «HTEpHET» DJIEKTPOHHBIN aJipec pecypca
Caiir kommanuu MathWorks, Beimyckaromieii maremarndeckuii|https://www.mathworks.com/products/
naketr MATLAB matlab.html
Caiit kommanuu Maplesoft, Beimyckarorieii MaTemarudeckuii maket|https://www.maplesoft.com/products/ma
Maple ple/
8.3. IlepeueHb COBpeMEHHBIX MPO(ECCHOHABLHBIX 0a3 JTaHHBIX U HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
HaumenoBanue DJIEKTPOHHBIN aJipec pecypca
Cucrema aucranimonnoro ooydenus CII6I"ACY Moodle https://moodle.spbgasu.ru/
DIEeKTPOHHO-O0MOIHoTEYHas cucTeMa n3arenbersa "Jlans" https://e.lanbook.com/
DJIEKTPOHHO-O0MOIMOTeuHas cucteMa u3garenbersa "FOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOIMoTeyHas cucTeMa u3arenascrea " IPRsmart" http://www.iprbookshop.ru/
Hayunas JIEKTPOHHAs
H LIBRARY.R
aydJHas dJIEKTpOHHasi OMOIMOTEKA € U ubmorexa L IBRARY RU
Enuuelii  9MeKTpOHHBIH  pecypc  y4yeOHO-METOIUYECKOH  JIuTepaTypbl
CLIGLACY www.spbgasu.ru




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHH, HCIIONB3YEMBIX NPH OCYIIECTBICHUH O0pPa30BaTEIHLHOTO

mnmponecca 1Mo AUCHUILINHE,
MPOrpaMMHOTO 00ecTIeueHUs

BKJIFO4asls TMNCPCUYCHb JIMOCH3MOHHOTO H

CBOOOJIHO  pacIpoCTPAHIEMOTO

HaunmenoBanue

Crnoco6 pacrpocTpaneHus
(JIMLIEH3MOHHOE WJTU CBOOOTHO
pacupocTpaHsIeMoe)

Microsoft Windows 10 Pro

HoroBop Ne  J132009689201
18.12.2020r

oT

Maple Bepcus 2017

Horosop Ne6/n ot 21.06.2017 ¢ AO
"CodrJlaitn  Tpeitn".  Jlunensus
beccpouHas

Matlab Bepcus R2019a

HoroBop  NoJ131908369487 oT
01.11.2019 ¢ OOO "Codrnaiin
ITpoextsr". JInnensus no 31.12.2025

Python Bepcus 3.7.6386.10

CB00OOJIHO pacpoOCTpaHsIeMOe

LibreOffice

CB00OIHO pacpoCcTpaHsIeEMOe

PyCharm Community

CB00OOJIHO pacpoOCTpaHsIeMOe

8.5. MarepuaabHO-TEXHHUUYECKOE 00€CIICUCHNUE TUCITUTIITUHBI
Caenennsi 00 OCHAIIEHHOCTH YUE€OHBIX ayJIMTOPHI M IOMEIISHHUH JIJII CAMOCTOSITCIIbHON PaOOThI

HaumeHnoBaHnue yueOHBIX ayAUTOPUM U TOMELLIEHUI
JUIsS CAMOCTOSITENIbHON paboThI

OcHaieHHOCTh 000PYIOBAHUEM U TEXHUICCKUMU
cpelncTBaMu O0yueHus

47. IlomenieHust sl CAMOCTOSTEbHON paboThI

[TomereHue a1 cCaMOCTOATEILHON paOOThI (UM TAIBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B 1.9. 1 mT.- [IK
s gmn ¢ OB3  (cucreMHBId  OJIOK, MOHHTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOYEHHEM K CETH
«MHTepHET» M 00CCIIEYCHUEM JOCTYIA B JEKTPOHHYIO
nHpopmanmonHo-o6pazoBatTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10

47. KomnboTepHBIH Ki1acce

Pa6oune mecra ¢ I1K (cTos1 KOMITBIOTEPHBIH, CUCTEMHBIH
OJIOK, MOHHUTOp, KJaBUaTypa, MBIIIb), CTOJI padbouHii,
nojakioueHue kK kommerotepHoir cetu  CIIGIACY,
BbIXOJI B Internet.

47. VYdyeOHblE ayAUTOPUH MIPOBEJICHUS
MPAKTUYECKHX 3aHATHH, KypCOBOTO
MIPOEKTUPOBaHMsI (BBIIIOJHEHUSI KYpPCOBBIX pPaloT),
TPYNIOBBIX M HMHIUBHIYalIbHBIX KOHCYJIbTAIU,
TEKYIIETro KOHTPOJIS ¥ MPOMEKYTOYHON aTTecTalluu

TSt

VYuebHasg ayauTopus Ul IMPOBEACHUS HPAKTUYECKUX
3aHATUHA, KYPCOBOTO MPOEKTHUPOBAHUS (BBIMOIHEHUS
KypCOBBIX paboT), TpYyNNOBBIX M HWHIUBUAYAIbHBIX
KOHCYJIBTAIIMM, TEKYIIETO KOHTPOJISA U NMPOMEKYTOUHOU
aTTecTanuuu KOMILIIEKT MYJIbTUMEAUINHOTO
000py0BaHUs (mepcoHaIbHBIN KOMIIBIOTED,
MYJIbTUMEAMUHBIM TPOEKTOP, IKPaH, ayAnO-CUCTEMA),
JI0OCKa MapkepHasi Oenasi dMajeBas, KOMIUIEKT y4eOHON
mMeOenu, TOJAKIIOYEHHE K  KOMIIBIOTEPHOM  ceTH
CIIOI'ACY, Bbixon B HTEpHET.

I[J'IH HWHBAJIWJIO0B M JIMII C OB3 obGecneunBaroTCs CIICHUAJIBHBIC YCIIOBUS IS TOJTYYCHUA O6p8.30BaHI/I$I B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.




		2023-09-07T12:28:00+0300
	Михайлова Анна Олеговна




