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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

O3HakoOMJIEHHE C OCHOBHBIMHM METOJAMHU U TPHUEMaMHU MTOCTPOCHUS MATEMAaTUYECKUX U KOMIBIOTEPHBIX
MOJIeJIeH, OIMCHIBAIOIINX OOBEKTHI M MPOLIECCHI, HAa IIPUMEpE 3a/1a4 CTPOUTEIHCTBA.

— Hay4uTh pa3padaThIBaTh MaTEMATUYECKUE MOJICNIN PA3IMUHBIX ITPOLIECCOB;

— HAY4YHUTh pa3pabaThiBaTh BRIYUCIUTEIbHBIC AITOPUTMBI U IPUMEHSATH UX K MOJEIISM;

— HAYYUTH IIOJIb30BATHCA MNPHUKIAAHBIMU IIAKETaMU HNpOorpaMm IJjid HOCTPOCHHUA MATCMATHYCCKUX
MojieJiell, alropuTMHU3AIUU MIPOLIEecca paciyeTa U BU3yalIM3alluy [OJIy4aeMbIX Pe3ysIbTaToB.

2. IlepeyeHb MJIAHMPYEeMbIX Pe3yJbTATOB O00y4YeHHMsI MO JAUCHMIUVIMHE (MOIYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTUKEHUsSI KOMIETEeHIN i

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIM U

KOI[ N HAUMCHOBAHHEC
HHIUKaTOpa JOCTHXKCHUA

[Tnanupyembie pe3ynbTaThl 00YISHHS 110
JHCLHIUIMHE, 00eCIIeYnBaIOIIe TOCTHKEHHE

KOMIIETCHIINU IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OITIOI]
OIIK-2 Cnocob6en monnmats|OIIK-2.2 TIpennaraer crnoco0 u|3Haer
IIPUHLIMIIBI paloThI|CpPEeACTBO  pElICHHs]  3aJaud(— YHUCICHHBIE METOJbl PEIICHHUS JMHEHHBIX H
COBpPEMEHHBIX npodeccuoHanbHOM HEJIMHEWHBIX CUCTEM YPaBHEHUIA;
MH(POPMAIIMOHHBIX JeSTEIIbHOCTH c y4ETOM [— o0une IPUHLINIIBI IOCTPOEHUS
TEXHOJIOTUI ¥|BO3MOXKHOCTEM BBIUMCIUTENBHBIX aJITOPUTMOB;
IIPOrPaMMHBIX CpPEJCTB, B|MH(POPMALMOHHBIX TEXHOJIOTHH |— METO/IbI anmnpoKCUMauu U
TOM YHCIIE OTEUECTBEHHOTO UHTEPIIOJIMPOBAHNUS;
IIPOU3BOJICTBA, u ymeer
UCIONIb30BaTh  UX  TIpH — OmpeneNniaTb NPUMEHUMOCTh YHCIECHHOTO
pelieHnn 3aja4 MeToJa K c(hOpMYJIMPOBAHHOM 3a/1a4€;
npodeccnoHanbHOM — TepexoauTh OT OOIIHUX MaTeMaTHYeCKUX
NeSITEIbHOCTH (OpMYIHPOBOK, MCHOIB3YEMBIX B YHCICHHBIX
METoJaX, K  YacTHbIM  (hOPMYJIHUPOBKAM,
UCIIOJIb3YEMBIM MPHU PELICHUHU 3a7a4;
BJIaJieeT HABbIKAMH
—  CIIOCOOHOCTBIO  BBIOMpPAaTh  KOHKPETHBIE
METO/bI IJIs1 PELICHUS IPUKIIAIHOM 3a/1a4;
[1K-4 Cnoco6en|[1K-4.1 Tlpennmaraer BapuaHT|3HAET
OCYILECTBIATh IPOEKTHYIO[MAaTeMaTU4eCKOW MOAEIN JIf|— METO/IbI " JTarbl IIOCTPOCHHUS
NeSITENIbHOCTD, CBSI3aHHYIO C|ONHCaHUs OCTABJICHHON 3a/]aul [MaTeMaTUYECKUX MOJIENIeH;
IIPUMEHEHUEM " — BO3MO>KHOCTH MaTEMaTHUYECKOTO
pa3paboTKoi MOJICIMPOBAHUS,
MaTEMaTHYECKUX MOJENEH, — oOmiue IIPUHIINATIBI IIOCTPOEHHUS
aJITOPUTMOB, METO/IOB, BBIYHUCIIUTENBHBIX aJITOPUTMOB;
IIPOrpPaMMHOTO — OCHOBHBIE TIOJIOKEHUSI HEJIMHEWHOW TEOpHUH
oOecrnie4eHus, B 3JIEMEHTOB CTPOUTENBHBIX KOHCTPYKIUH;
COOTBETCTBHUHU C ymeer
ITOCTaBJICHHOM 3a7a4en —  QITOPUTMHU3HMPOBATh pPEIICHHE  3aJa4H,

chOpMyIMPOBAaHHON B BHJE MaTeMaTHUECKOMH
MOJIETIH;

—  CTpOUTH MaTeMaTUYECKUE MOJEIU
neOpMUPOBAHUS 3JIEMEHTOB CTPOUTENbHBIX
KOHCTPYKIIUH;

— QHAJIM3UPOBATH IIOJIYYEHHBIE PE3YIbTATHI;
BJIaJieeT HABbIKAMH

— MeTroJaMu (OPMHUPOBAHUS KOMITbIOTEPHOM
MOJIeJI OOBEKTOB;

HAaBbIKAMHM BBIIIOJIHCHUA MATCEMATHUYCCKHUX
npeoOpa3oBaHUil AJIsl CBEACHUS MOJIEIH K BUTY,
HpI/IFO}IHOMy JJISL aJIFopI/ITMI/ISaHI/II/I.




3. Yka3anue MecTa IMCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Hannas mucnurmiimHa (Moaynb) BKItoueHa B biok «/lucummmmus, momymu» b1.0.29 ocHoBHOM
npodeccuoHanbHON oOpa3oBarenbHOM mporpammbl 09.03.03 TlpuknagHas uHpOpMaTHKa W OTHOCHUTCS K
00s13aTeIbHON YacTH y4eOHOTO TIJIaHa.

Ne IToe LLeCTR N — Kona n HauMeHOBaHME HHIMKATOPA
/1 pea yrotue et IOCTHKEHHUS KOMIIETEHIINHA
1 |BapuanuoHHO€ MCUHCIICHUE OIIK-1.4
2 |YucieHHbIE METOIBI OIIK-1.2, OIIK-7.1
3 |duddepenunanbubie ypaBHEHH OIIK-1.2
4 |TexHuyeckas MEeXaHHKa OIIK-1.3, OIIK-1.4, OIIK-1.5
OIIK-1.4, OIIK-1.5, OIIK-2.1, OIIK -
5 |KommbroTepHoe MOJETMPOBAHHE B MATEMAaTHIECKUX CpeIax 24

BapuannoHnHoe ucuucienue

- 3HaTh: BAPUALIMOHHBIE METO/Ibl U BAPUALIMOHHBIE IPUHIIUIIBI MEXAHUKH;

- YMETb: Jie]aTh BapuallMOHHbIE peo0pa3oBaHus;

- BIIQIETh: HaBbIKaMU PabOTHI C PYHKIIMOHATAMH SHEPTUU.

YucieHHble METOEI

- 3HaTh: YHUCJICHHBbIE METOJbl PEIICHUS CUCTEM YpPAaBHEHUN M YMUCIEHHOIO WHTETPUPOBAHUS, HX
IIOIPELIHOCTH;

- YMETh: IPUMEHATh YNCIECHHBIE METO/IbI K TIOCTABIICHHBIM 3a/1a4aM;

- BJIQJIETh: HaBBIKAMU PeajiM3allii YUCICHHBIX METO/10B Ha DBM.

Huddepenunanbabie ypaBHEHUS

- 3HaTh: METO/IbI peleHus TU(PepeHINATbHBIX YPaBHEHUH;

- YMeTh: pemarsb 3a1aun Komm 1151 cucteM ypaBHEHMI;

- BJIaJICTh: HABBIKAMH MAaTEeMaTHYECKUX MpeodpazoBanuii AuddepeHnnanbHbIX ypaBHEHUH.

KoMnbrorepHoe MOJENMPOBAHUE B MATEMATHUYECKUX CPEIax

- 3HaTh: BO3MOKHOCTH KOMIIBIOTEPHOI'O MOJECIIMPOBAHUS B MATEMaTUYECKOM CpelIe;

- YMETh: peniaTh NOCTABICHHbIE 3a/1a4yu B MaTeMaTtuueckoM [10;

- BJIaIETh: HaBBIKAMU CUMBOJIbHBIX ITPE00pa30BaHU B MaTEMaTHUECKOM cpeie.

TexHuueckas MexaHUKa

- 3HaTb: OCHOBHBIE XapaKTEPUCTUKU HaNpsHKEHHO-Ie(POPMUPOBAHHOTO COCTOSIHHSI DJIEMEHTOB
KOHCTPYKIUU;

- YMETb: CTPOUTD SMIOPHI HAPSKEHUH;

- BIAJIeTh: IOHUMAHUEM TOTO0, KaK AePOPMUPYIOTCS DIEMEHThI CTPOUTENBHBIX KOHCTPYKIIUH.

Ne Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromme TUCIUTIITAHBI
JIOCTHKEHUS KOMITETCHITUH

KommerorepHoe MozenupoBaHue mporecca jaedopMHpOBaHUS [K-4.2. [IK-4.3
JJIEMEHTOB CTPOUTENbHBIX KOHCTPYKIIUI 7 '

2 |Kone4HO37IeMEHTHBIE POTPaMMHBIE KOMIUIEKCHI OIIK-2.1, OIIK-2.4, OIIK-2.5




3 |BolmonHeHUe U 3a1UTa BEITYCKHON KBaTH(PUKAIMOHHOMN paboThl

VK-1.1, VK-1.2, YK-1.3, YK-1.4, VK-
1.5, YK-1.6, VK-2.1, VK-2.2, VK-2.3,
VK-2.4, VK-3.1, YK-3.2, YK-3.3, VK-
3.4, YK-3.5, VK-3.6, VK-4.1, VK-4.2,
VK-4.3, VK-4.4, YK-5.1, YK-5.2, VK-
5.3, YK-6.1, YK-6.2, YK-6.3, YK-6.4,
VK-6.5, VK-7.1, YK-7.2, YK-7.3, VK-
7.4, YK-8.1, VK-8.2, VK-8.3, VK-8.4,
VK-9.1, VK-9.2, YK-9.3, YK-9.4, VK-
9.5, VK-10.1, YK-10.2, VK-10.3,
OIIK-1.1, OTK-1.2, OITK-1.3, OIIK-
1.4, OIK-1.5, OIK-2.1, OIK-2.2,
OI1K-2.3, OIK-2.4, OITK-2.5, OIIK-
3.1, OIIK-3.2, OIK-4.1, OITK-4.2,
OIIK-5.1, OITK-5.2, OITK-6.1, OITK-
6.2, OIIK-7.1, OIIK-7.2, OIIK-8.1,
OIIK-8.2, OIK-9.1, OIK-9.2, ITK-
1.1, TIK-1.2, TIK-1.3, TIK-1.4, TIK- 2.1,
TK-2.2, TIK-3.1, [IK-3.2, TIK- 4.1, TTK-
42, TIK-4.3, TIK-4.4, TIK(I) -1.1,
MK(D)-1.2, TK(D)-1.3, TIKID)- 1.4,
TK(10)-1.5

4. O0beM AUCHUIIMHBLI (MOAYJis1) B 3a4eTHBIX €IMHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
YacoB, BbIACJEHHBIX HA KOHTAKTHYI0 padoTy 00y4alIIUXCsl ¢ mpenojasaresieM (0 BHAAM y4eOHBIX
3aHATHUH) M HA CAMOCTOSAITEIbHYIO Pa00Ty 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun y4ueOHo# paboTh Beero MIPAKTUYECKYIO
Hacos MOATOTOBKY 6
KonrakTHas padoTa 64 64
IIpaktuaeckue 3ausatus (Ip) 64 0 64
HWnasi koHTaKTHAs1 pab0Ta, B TOM YHCJIE: 15 15
KOHCYJIBTAIINH 110 KYPCOBOH paboTe (IIPOoeKTy), 1 1
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHasi paboTa Ha aTTecTaluio (caada 3a4era,
3a4eTa C OICHKOM; 3allluTa KYpPCOBOU PabOTHI 0,25 0,25
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 0.95 0.95
(KoHCYNBTaIUS TIEpe/T SK3aMEHOM U cada ’ ’
Yacel Ha KOHTPOJIb 26,75 26,75
CamocrositesbHast pabora (CP) 51,75 51,75
O0nas Tpy10eMKOCTh JUCHUNITUHBI (MOTYJIs1)
yacel: 144 144
3a4eTHbIE eJUHUIIbI: 4 4

5. Conep:kanue QUCHUILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOe IO pasfenaM (TemMaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA AKA/IeMHYECKHUX YACOB M BUAOB YUYCOHbIX 3aHATHH

5.1. TemaTrueckuii MiaH JUCHUIUIUHBI (MOTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHIUKATOP
% JIEKIINHU 113 JIP Bcero a
Ne Paznesnsl AUCIUITIHHBL S I Cp qac > | mocTikenn
o .
o 13 HUX Ha W3 HUX Ha W3 HUX Ha 5
MPaKTH- MPaKTH- MPaKTH- KOMIICTCHI
BCECTO YECKYHO BCECTO YECKYHO BCECTO YECKYIO Un
moaro- moAro- moaro-
TOBKY TOBKY TOBKY
1. |l pa3gen. KomnbrorepHoe u
MaTeMaTHYECKOe
MOJICIIUPOBAHKE
1 OCHOBHebIG METOZIbl U HPHEMBI 6 , , . OIIK-2.2,
1. |mocTpoeHuss  MaTeMaTHYECKOM [K-4.1
MOJICITU
IToctpoenne  maTeMaTH4eCKOM
12 |[Monenn Ha OCHOBE| ¢ 2 5 4 OIIK-2.2,
(byHIaMeHTaJIbHbIX 3aKOHOB [1K-4.1
IPUPOJIBI
[1K-4.1
IPUHIIAIIOB
OcHoBHbIE XapaKTePUCTUKU OIIK-2.2,
1.4, (HanpspKEeHHO- 6 2 2 4 TK-4.1
ne(OPMUPOBAHHOTO COCTOSTHUS '
15 Maremaruueckue mozemm| 6 4 10 OIlK-2.2,
nehopMupoBaHus OAJIKU [1K-4.1
MaremMaTuueckue MOJEIN OIIK-2.2,
1.6. 6 4 2 6
ne(OpMHUPOBAHUS TUTUTHI I1K-4.1
Maremarnueckas MOJEIb OIIK-2.2,
1.7. 6 6 3 9
nedhopmMupoBaHusi 000JI0YKH I1K-4.1
AnTropUTMHU3AIMS U YUCIIEHHBIE
1.8, P " 6 4 4 | 8 |oOIK-=22
METO/TBI 33J1a4 MEXaHUKH
1.9. |[Annpokcumupyromme GpyHkuu | 6 2 2 4 OIIK-2.2
110 OcobenHoctu pa3paboTKu
" [mporpammuoro obecrieyeHus1| 6 2 6 8 OIIK-2.2
JUTSI pETICHYS TPUKJTATHBIX 3319
KowMmmberotepHoe MoaenupoBanme
1.17, [ATPPDREHHO" 6 6 2 8 | OrK-2.2
ne(OPMUPOBAHHOTO  COCTOSIHHSI
OaJIKu
KowMmmberotepHoe MoaenupoBanme
1.12 -
HalIpAXCHHO 6 6 2 | 8 |omK-22
ne(OPMUPOBAHHOTO  COCTOSIHHSI
TUTATHI
KommsroTepHoe MoAeTMpOBaHNe
1.13 - 12,7
HATIPADICHHO 6 12 24,75 | OIIK-2.2
nehOpPMUPOBAHHOTO COCTOSTHUS 5
000JI0YKH




1.14 |Ananu3  mpovyHOCTH  OanKw, 6 4 5 6 OI1K-2.2,
ILIATHI, 000J0YKU IIK-4.1
115 Kommnbrorepnas MOJICIIb u
7 |Busyanuzanus pe3yiabTaTtoB| 6 4 4 8 OIlK-2.2
pacueToB
2. |2 paznen. NHas koHTakTHas
pabora
OIIK-2.2,
2.1. |nas koHTaKTHas paboTa 6 1,25 TK-4.1
3. |3 pazaen. Kontpoib
OIIK-2.2,
3.1. |9x3amen 6 27 TK-4.1

5.1. IlpakTuyeckue 3aHsITHS

HanmenoBanne pasaciia

pJ:;_)zl U TEMbI IPAKTHYECKUX HaumenoBanue u cozep:kaHue NpakKTUYECKUX 3aHATUI
3aHATUN
OCHOBHBIE METOABI U IPUEMBI TIOCTPOCHHSI MATEMAaTHYECKON MOJIENH
MonenupoBanue. ®Puznueckoe M  MaTEMaTH4YECKOE MOJEIMPOBAHUE.
OcHOBHBIE METOBI U .
MaremaTtuueckass MOJENb. JTallbl MIOCTPOCHUS MATEMATHYECKUX MOZENeH
1 IIPUEMBI IIOCTPOCHHUS N
L 00bEeKTOB. MaremaTuueckue MOAENTH 3afad omnTtuMusanuu. JInHelHoe
MATEMATHHECKOR MOAE/H IporpaMMupoBaHue.  Martemarnueckue  MOJEIM  IPU  IIPOBEICHUU
skcnepuMenTa. CTaTucTayeckas o0paboTKa pe3yabTaToB SKCIIEPUMEHTA.
[TocTpoeHne MaTeMaTH4eCKOH MOJENM Ha OCHOBE (YHIAMEHTAIBHBIX
IToctpoenue 3aKOHOB IIPUPOJIBI
Matemarnueckoi mojenu|llonmyuenne MmatemaTuueckux Mojenaeil Ha OCHOBE (DyHIaMEHTalIbHBIX
2 Ha OCHOBE 3aKOHOB MPUPOABI, BAPUALMOHHBIX [PUHIUNAX, HNPUHLMIE aHAJIOTUH,
GyHIaMEHTAIbHBIX  |MEPAPXMUYECKOro Mojaxoaa u ap. HenMHEHHOCTh MaTeMaTHYECKUX MOJEIIEH.
3aKOHOB IpUpOAsl  |Maremaruyeckas MOJENb, IOJNydaeMas IPUMEHCHHEM  HECKOJIBKHX
(yH1TaMEHTaJIbHBIX 3aKOHOB ITPUPO/IbI.
Maremartnueckas Mozens|MaTemaTuueckas MOJIEIb Ha OCHOBE BApUALlMOHHBIX ITPUHIIMIIOB
3 Ha OCHOBE Bapuannonnsie npuniunst Jlarpanxka, 'amunberona — OcTporpaackoro.
BapHallMOHHBIX
PUHIIUIIOB
OcHoBHbIE OcHOBHBIE XapaKTEPUCTUKH HAIPSHKEHHO-1€(OPMUPOBAHHOTO COCTOSHUS
XapaKTEPUCTUKHU ITepemerienus Touek TBepaoro tena. Jedopmanuu. Hanpsoxkenus. Harpysku.
4 HapPsSHKEHHO- [TapameTtpsl MaTepuana. CBsA3b XapaKTEPUCTUK MEXTY COOOM.
ne(popMHUPOBaHHOTO
COCTOSTHUSI
MaremaTHueckue Mojieu JepOopMHUPOBaHUS OaIKH
JluneitHo-ynpyrast Mojenb (FreOMeTpUYECKHE COOTHOIEHUs, (U3NYECKUe
COOTHOILIEHUS, (PYHKIIMOHAJ OJTHON MOTEHIIMATBbHOM SHEpruu Aedopmarui,
MaTeMaATHICCKIE ypaBHeHHU3 paBHOBECHS).
5 MO Henunelino-ynpyras Monenb (PCOI\{CTpI/I‘{eCKI/Ie COOTHOLIEHHS, ¢busnyeckue
COOTHOIIEHUS, PYHKIIMOHAII [TOJIHOM MOTEHIMAILHON 3HEpruu Aegopmaliui,
nedhopMUpOBaHUS OATKH
YPaBHEHUSI PAaBHOBECH).
Mopenb ¢ yueToM Moyi3y4yecTd Marepuaia (reOMETpUYECKUEe COOTHOIICHHUS,
¢du3nveckre COOTHOIICHUS, (PYHKIIMOHAI MOJHOW MOTEHIUAIBHOW SHEPIUU
nepopMaiuu, ypaBHEHUs paBHOBECHS).
MaremaTHuecKue MOJIEIH 1e(OPMHUPOBAHUS TUTUTHI
MaTeMaTHIEeCKHE JluneiHo-ynpyrasi Mojenb (FeOMETpUYECKHE COOTHOIIEHUS, (U3NYECcCKue
6 MOJICIH COOTHOILIEHUS, (PYHKIIMOHA IOJTHON MOTEHIUANbHOW SHepruu Aedopmaru,

nedpOopMUPOBAHUS TITUTHI

YpaBHEHHUSI paBHOBECHS).
Henuneitno-ynpyras Mojens (reoMeTpuyeckie COOTHOILECHUS,




¢duznyeckne COOTHOLIEHUS, (YHKIIMOHAN MOJHON MOTEHIUAIbHON 3HEpruu
negopmanuu, ypaBHECHHs PAaBHOBECHS).
Mogenb ¢ yd4eToM MoJa3y4ecTu mMarepuaia (reOMETpUUYECKHe COOTHOILIEHUS,
¢u3nueckue COOTHOIEHHS, (PYHKIIMOHA MOJHON MOTEHIMAIBHON SHEPTHH
nedopMaiuu, ypaBHeHHsI paBHOBECHS).

MaremaTudeckas MOACIb

Matrematuueckasi MoJienb 1eOopMUPOBAHUS 000I0UKU
JluneliHO-ymIpyrass MoJelib (TeOMETPUYECKHE COOTHOLICHHS, (H3UUECKUe

7 nepopMupoBaHUs 9 .
COOTHOIIEHUS, PYHKIIMOHAI MTOJIHOM MOTEHIMAILHON SHEPrUH edopMaluy,
oomoTiH ypaBHeHus paBHOBecus). [lapamerps Jlsime.
AnropuTMu3anys U YMCIEHHbIE METO/IbI 3a/1a4 MEXAHUKU
HccnenoBanne mMaremMaTH4ecKOd  Mojenu. Anroput™m. TpeOoBaHus,
OPEIbABISEMbIE K  BBIYUCIUTENbHBIM  QIIOPUTMaM IIPU  PEILIECHUU
AJiroputmMu3anus u
8 YUCJICHHBIE METO/bI TIPHICIAIIBIX Safad. .
Meron Putna. Merong ByOnoBa — T'anepkuna. Meton urepauuii. Merox
3a/1a4 MEXaHUKU
HproTona. UnciieHHOE MHTErpUpPOBAHUE.
Anroput™Mbl Ha OcCHOBE MeToja Purtma. AnropurMbl Ha OCHOBE MeEToOJa
byb6noBa — ["anepkuHa.
Anmpoxkcumu e KUY
9 AIIpOKCAMUPYIOMIHe AHHgOKCHMaEIz: MeTg)I}[]}I-IIaI/IMeHLHH/IX KBaAparoB. MHTepnoiamms.
byHKu Anmnpoxkcumupyomue QyHKIUU B 33ja4aX MEXaHUKH.
Ocobennoctu OcoOeHHoCcTH pPa3pabOTKH MPOrpaMMHOIO OOECHeueHUs MJid pPELIeHUs
pa3paboTku MPUKIIAJHBIX 33]1a4
10 IIPOrPaAMMHOI0 IIporpammbl I8 MaTeMaTU4ECKUX  BBIYHUCICHUW. BbluuciauTenbHbIN
obecrnieueHus s sKkcnepuMeHT. [IpoBepka afqekBaTHOCTH MaTeMaTHYECKON MOJIEIH.
pelIeHus MPUKIaIHbIX
3a/1a4
KomnrerorepHoe KomnrerorepHoe MOJIETMPOBaHHE HaINpsHKEHHO-/1e()OPMHUPOBAHHOTO
MOJICJINPOBAHUE COCTOSTHUS OanKu
11 HaINpsHKEHHO- Komneroreproe MO/JIETTUPOBAHUE HaIpsHKEHHO-1e(POPMUPOBAHHOTO
ne(GOpMHUPOBAHHOTO  [cocTOsTHUS Galku
COCTOSIHUS OATIKU
KomnrerorepHoe KomnrerotrepHoe MO/IETTUPOBaHNE HaNpPsHKEHHO-1e()OpMUPOBAHHOTO
MOJIEJTUPOBAaHUE COCTOSIHUS TUIUTBI
12 HapPsSHKEHHO- KomnrerorepHoe MOJIETTUPOBaHNE HaNpPsHKEHHO-1e()OpMUPOBAHHOTO
1e(GOpPMUPOBAHHOTO  [COCTOSIHMSI IUTUTHI
COCTOSIHUSI TUIUTBI
KomnrerotrepHoe KomnrerorepHoe MOJIETUPOBaHNE HaNpPsHKEHHO-1e(hOpPMUPOBAHHOTO
MOJIETTMPOBAaHUE COCTOSIHUSL 00OJIOUKH
13 HaIpPsSHKEHHO- KomnrerotrepHoe MO/IETTUPOBaHNE HaNpPsHKEHHO-1e()OpMUPOBAHHOTO
ne(GOpMUPOBAHHOIO  [COCTOSIHMS 000JIOUKH
COCTOSIHUSI 000JIOUKH
AHalu3 MpoYHOCTU OAJKH, IUTUTHI, 000JI0UYKH
14 AHAIWS IPOIHOCTH Kpurepun mnpouynoctu. W3oTpomHble U OpPTOTPONHBIE  MaTepUabl.
OamidH, WIATH, 06010TIH NHTEHCUBHOCTD HaIIPSKEHUM.
KomneloTepHast Moienb M BU3yallu3alus pe3yabTaToOB pacueToB
KomnerorepHast Mmoaens Cos 2D- 3D-
PEMEHHBIE TEXHOJOIMHM BU3YaJIU3alHH. " rpaduxu. Iloms
15 Y BU3yalI3aIus

PE3yJIbTAaTOB paACUCTOB

nepeMenieHnit u HampspkeHuid. JlokanmpHas U rio0anbHas —cucTema

KOOpAUWHAT. COSI[E[HI/IC aHUMalluH.

5.2. CamocTosiTenbHas paboTa o

OyJaromuxcs

Ne | HaumeHnoBaHue paszzaena o
CopepxaHue caMOCTOSATEIbHOU PabOTHI
pa3l| AMCUUIIIMHBI U TEMBI
1 OCHOBHI)Ie METOJIBI U OCHOBHI)Ie METOABI U HpI/IeMBI HOCTpOGHI/IH MaTeMaTHLIeCKOfI MOACIN




IIPUEMBI IIOCTPOECHUS
MaTeMaTUYECKON MOJEIN

W3yueHne TeOpeTHIecKoro Marepuana.

[Toctpoenue [TocTpoeHne MareMaTH4ecKol MOJECIM Ha OCHOBE (yHIaMEHTAIBHBIX
MaTeMaTHYECKOW MOJIENIN |3aKOHOB MTPUPOIBI
2 Ha OCHOBE N3ydenue TeopeTueckoro MaTepuaia.
byHIaMEeHTaTBHBIX
3aKOHOB IIPUPO/IBI
Matemaruueckas Mozeibs|MareMaTuueckasi MOJIENIb Ha OCHOBE BapHALIMOHHBIX MPUHIUIIOB
3 Ha OCHOBE N3ydenue TeopeTueckoro MaTepuaia.
BapHAaIlMOHHBIX
MIPUHITAIIOB
OcHoBHbIE OcHOBHbIE XapaKTEPUCTUKH HAIPSHKEHHO-1€(OPMUPOBAHHOTO COCTOSHUS
XapaKTePUCTHKH W3yuenne TeOpeTHIecKoro Marepuana.
4 HaMnpsHKEHHO-
e OpMHUPOBAHHOTO
COCTOSTHUS
Matemaruueckue Moienu 1ehopMUpOBaHUS OaTKu
Marematuueckue .
[IpeoOpa3oBanusi MaTeMaTHYECKUX MOJIeNIel 1ehOpMUPOBaHUS OATIKH.
5 MOJIENH
nehopMUPOBaHUS OATKH
MaremMaTruecKkue MOACIH Je(OPMHUPOBAHUS TUTUTHI
Martematuueckue .
[Ipeo6pa3oBanus MaTeMaTHYECKUX Mojieel 1ehOpMUPOBAHUS TIIUTHI.
6 MOJIeITN
nedpopMUPOBAHUS TIITUTHI
MaremaTrueckasi MOAeIb 1e(h)OpMUPOBAHHS 000IOUKH
MaremaTuueckast MOJENb o
[IpeobpazoBanue mareMaTudyeckoil Mojenu ehopMUPOBAHHS OOOJIOUKH.
7 nedopMUPOBAHUS .
BrinonHenue KkypcoBoii paboThI.
000JI0YKH
Anroput™Muzanus U [AJITOpUTMH3ALNS U YUCIIEHHBIE METO/IBbI 33a]1a4 MEXaHUKHU
8 YHCJICHHBIC METO/IbI  |BBIMoONHEHNE KYpCOBOW paOOThI: ANTOPUTMHU3ALUS 33/1aUH.
3a/1a4 MEXaHUKU
Anmpokcumupyromue GyHKITII
9 AMTIpOKCHMHADYEOIIHE BLInlz)nHeHHepyfprOBq())}I;I paboteli: PaGota ¢ anmpoKCUMHUPYIOIIMMHU
byHKmm GyHKIUSMU.
OcoOenHoctu OcobenHoctu pa3pabOTKKM MPOTPAaMMHOIO OO€CHedYeHUsl JJsl pelieHus
pa3paboTKu MIPUKJIAIHBIX 337249
10 IPOTPaMMHOTO BrimonHeHne KypcoBoil paboThI: pa3paboTka W OTIaJKa pacueTHOH
obecrieyeHus s MIPOrPaMMBI.
pENICHUS TPUKIATHBIX
3a/1a4y
KommbroTeproe Kommnbroteproe MO/JICITUPOBaHUE HaNPsHKEHHO- 1€ OPMUPOBAHHOTO
MO/JICJIUPOBAaHUE COCTOSIHUS OaKu
11 HaIpsHKEHHO- Pa3paboTka u oT1anka pacyeTHOUN MPOrpaMMBbl.
ne(OpMHUPOBAHHOTO
COCTOSIHUS OAJIKU
KommbroTeproe Kommnbroteproe MO/JISITUPOBaHUE HaNPsHKEHHO- 1€ OPMHUPOBAHHOTO
MO/JICIUPOBAaHUE COCTOSTHUSI TUTUTBI
12 HaIpsHKEHHO- Pa3zpaboTka u oT1anka pacyeTHOM MPOrpaMMBbl.
e OpMHUPOBAHHOTO
COCTOSITHUSI TUTUTHI
KoMITbroTepHOe Kommproteproe MO/JICITUPOBaHUE HaNPsHKEHHO-1e()OPMUPOBAHHOTO
13 MOJIEMPOBAHHE COCTOSIHUSI 000JIOUKH

HaIpsKEHHO-

Brinmonsenue KprOBOﬁ pa6OTLII MMPOBCACHUC BLIYUCIIUTCIIBHBIX




nehopMUPOBAHHOTO
COCTOSIHUS 000JIOUKHU

AKCIIEPUMEHTOB, aHAJIN3 U 00pabOTKa PE3yIbTaTOB.

AHanu3 NpoYHOCTH

AHanu3 mpoYHOCTH OaKH, TUIUTHI, 000JI0YKU

14 Brinmonnenue kypcoBoi paboThI: aHAJIW3 MPOYHOCTH 0O0IOUKH.
OaJIKH, IIUTHI, 000JIOYKH
KomnbroTepHas Mojens |KoMIbloTepHas MOJENb U BU3yalu3alys pe3yibTaToB PaCUeTOB
15 Y BU3yaJIM3alus BeimonmHenne  KypcoBoil  paboThl:  oopmileHHE  BH3YyaTM3UPOBAHHBIX

pe3yJbTaTOB PACUE€TOB

Pe3yJIbTaTOB.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

[IporpaMmoil AUCUUIUIMHBI MPETYCMOTPEHO NPOBEACHUE MPAKTUYECKUX 3AHATUN, MPEANOJIararlmnx
(dbopMupoBaHHe y 00ydaronuxcs HEOOXOJUMBIX 3HAHUN, YMEHHUI U HaBBIKOB. KpoMe TOro, BayKHEHIIINM dTaroM
W3Yy4YEeHUs TUCHUIUIMHBI SBJISIETCS CAMOCTOSTEIbHAs paboTa 0O0YJarOIIMXCSl C UCIOJIB30BAHUEM BCEX CPEJICTB H
BO3MOXXHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

B 00beM camocTosTeIbHOM paOOThI 10 AUCIIUIUIMHE BKIIOYAETCS CIICIYIONIee:

- U3YYEHUE TEOPETUUECKUX BOIIPOCOB I10 BCEM TEMaM JIUCLUILINHBL;

- MOJITOTOBKA K MPAKTUYECKUM 3aHSATUSIM;

- IOATOTOBKA K TEKYILIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYAEHTOB;

- BBITIOJTHEHUE KYPCOBOW PabOTHI;

- IOATOTOBKA K AK3AMEHY.

3aJI0oroM YCIENTHOTO OCBOCHHS JIUCIUIUIMHBI SBIIETCS 00S3aTENbHOE IMOCEHICHHUE MPAKTHUYECKHX
3aHATHH, TaK KaK MPOITYCK OJHOTO (TeM 0ojiee, HECKOJIBKHX ) 3aHITHIA MOXKET OCJIIOKHHUTHh OCBOCHHUE Pa3/IeiOB
Kypca.

[Tpuctynas kK ©3y4eHUIO TUCHIUTUIHNHBI, 00YJaroIIeMycsi HEOOXOMMO B TIEPBYIO OYEPEIb O3HAKOMHUTHCS
¢ comepxkannem PIIJ[, a Taxke METOIUYECKMMH YKa3aHHUSAMHU TI0 OpraHU3aIlMd CaMOCTOSITEIHHOW pabOTHI U
MOJATOTOBKH K MPAKTUYECKUM 3AHATHUSM.

[Tpu MOATrOTOBKE K 3aHATHAM CTYACHTY HEOOXOAUMO:

- O3HAKOMUTBCS C COOTBETCTBYIOIIEH TEMOMW 3aHATHS;

- OCMBICJIUTh KPYT U3y4aeMbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

- U3YYUTh PEKOMEHIyeMYI0 paboydeil mporpaMMoii TUTEPaTypy MO JAHHOU TeME.

B pamkax caMocTosTenbHON pabOTHI O U3YUEHUIO TUCIUILIMHBI 00Y4arOIUMCs HE00XOIUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA MPAKTUYECKOM 3aHATUHA MAaTEPUATl U JOMOJIHUTD €r0 C YYETOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTypPhl;

- INPHU CAMOCTOSTEIBHOM HW3YyYEHHH TEOPETHUYECKOM TEMbl CHENaTh KOHCIEKT, HCHOJIb3Ys
pexomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MTPAKTUYECKHE 3aJIJaHHS B PAMKaX U3y4aeMOU TEMBI;

- OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI MO Teme, ucmonb3ys Martepuansl ®OC, nubo rpynmnoBbie
VHIUBUyaJIbHBIE 33]IaHUS, TOATOTOBIICHHBIE MPETNOIaBaATEIEM;

- BBITIOJTHUTH KyPCOBYIO paboTy;

- NOATOTOBUTHCS K MPOMEKYTOUHOM aTTECTALIUH.

HTorom u3y4yeHus NUCHUIUIHHBI SBISIETCS SK3aMEH U KypcoBas paboTa.

DK3aMeH MPOBOJUTCS MO pacnucanuio. @opmMa MpoBEACHUS 3aHITHS MOKET ObITh YCTHas, MUChbMEHHAs
U B AJIEKTPOHHOM BHJie. CTyI€HTBI, HE MPOMIEAIINE aTTECTAIUIO, JOJIKHBI JUKBUAUPOBATH 3a/10J>KEHHOCTh B
YCTaHOBJICHHOM TOPSIAKE.

7. OueHoYHbIe MaTepHaJbl AJsl NPOBEACHUS TEKYNIero KOHTPOJISI yCIeBAeMOCTH W NPOMEKYTOYHOM
aTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIIMH ¢ yKa3aHUEM 3TaIloB UX (HOPMUPOBAHUS B MPOLIECCE OCBOCHUS AUCIIMITIINHBI

Konx n HanmeHoBaHue
Ne KonTtpommpyemsle pa3iesnsl TUCHHAILINHBL N Bun onenounoro
W (Mo MHJMKAaTOpa KOHTPOJIUPYEMOM
JyJLst) cpeacTaa
KOMITETEHIINHT
1 OCHOBHBIE METOABI M TPUEMBI IOCTPOCHHMS OTK-2.2. TIK-4.1 YcerHbii Ompoc
MaTeMaTUYECKOU MOJEIIH - ' CTYJICHTOB
5 [TocTpoeHne maTemMaTH4eCKOM MOJAEIH Ha OIK-2.2. TIK-4.1 YcerHbii Ompoc
OCHOBE (DyHJJaMEHTAJIbHBIX 3aKOHOB IIPUPOIbI 7 ' CTYJIEHTOB
Maremarudeckasts  MoJenb Ha  OCHOBE Tect. VYecerHBIT  OmIpOC
3 OIlK-2.2, TIK-4.1
BapHAallMOHHBIX TPUHLIUIIOB CTYJICHTOB
4 OCHOBHBIE XAapaKTEPUCTUKH HAINPSKEHHO- OIK-2.2. TIK-4.1 Tect. VYcerHBII  ompoc
Je(OPMHUPOBAHHOT'O COCTOSTHHS 7 ' CTYJICHTOB
MaremaTnueckue MoAenu ae(HOopMUPOBAHUS WnnuBuayanbHble
5 OIlK-2.2, TIK-4.1
Oanku 3ananus. Kontposns




BBITTOJTHEHUS
MPAKTHYCCKUX padoT.

NupuBunyanbHble
Maremarnueckre monaenu aepopMupoBaHUs 3a7aHusl. Kontposnb
6 ACIIH ACGOpMHP OITK-2.2, TTK-4.1 A P
TUTATHI BBITIOJTHECHUS
IPAKTHYECKHUX PadoT.
KouTponb  BbinonHeHuUs
Matemaruueckass Mojaenb AePOpPMUPOBAHUS MPAKTUYECKUX pPaboT u
7 ACII> ACOpMHP OI1K-2.2, TIK-4.1 P P
000JI0UKH MO3TAMHOTO BBIMNOJIHEHUS
KYPCOBO# pabOThI
KoHTponb  BBINIONHEHUS
8 AJropuUTMHU3ALINS U YUCICHHBIE METOIbI 3a/1a4 OITK-2.2 OpaKTHYEeCKUX padoT u
MEXaHUKHU ' MO3TAITHOTO BBIMTOJTHEHUS
KypCOBO# paboThI
YcrHbii onpoc
CTYICHTOB H KOHTPOIIb
9 |Anmpokcumu re QyHKIIu OIIK-2.2
p pyiouwme ynxu MO3TAMHOTO BBIMOJIHEHUS
KYPCOBOM pabOThI
OcoOeHHOCTH  Pa3pabOTKH  MPOTPAMMHOTO .
YcTHBIN onpoc
10 |oOecmeuenuss s pelleHHs TPHUKIATHBIX OIlK-2.2
CTYJICHTOB
3a1a4
KouTponb  BhinonHeHUs
Kommerotepaoe MOJICTTUPOBAHUE
NPaKTUYECKUX paboT u
11 |manpspxkeHHO-e(hOPMUPOBAHHOTO COCTOSHUS OIIK-2.2
MO3TAMHOTO BBIMOJIHEHUS
Oanmku 0
KYpPCOBOM pabOThI
KoHTpob  BBIMTOJIHEHUS
KommerotepHoe MOJIETTUPOBAHUE
NPaKTHYEeCKUX padoT u
12 |HanpspkeHHO-AE()OPMUPOBAHHOTO COCTOSIHUS OIIK-2.2
MO3TAITHOTO BBITOJTHCHUS
TUTHTHI .
KYpCOBO#1 pabOTHI
KoHnTponbp  BbIMONHEHUS
Kommeroteproe MOJICTTUPOBAHUE
MpPaKTUYECKUX padoT u
13 |HanpspkeHHO-Ae()OPMUPOBAHHOTO COCTOSIHUS OIIK-2.2
MO3TAMHOTO BBIMOJHEHUS
000J109KH N
KypCOBO# pabOThI
KoHTpob  BBIMTOJTHEHUS
NPaKTHYEeCKUX padoT u
14 |Ananu3 NpOYHOCTH OANKH, IITUTHI, 00OIOUKH OIIK-2.2, T[IK-4.1 P p
MO3TAITHOTO BBITOJTHCHUS
KYpCOBO#1 pabOThI
KoHTponb  BbINONHEHUS
MpaKTUYECKUX padoT u
KowmmeroTepHass Mojaens | BH3yaIH3aIus N
15 OIIK-2.2 KypCOBOM paboTHI.
PE3yNbTAaTOB pAcCYETOB -
VYcrHbii oIpoc
CTYJICHTOB
16 |Wuas xoHTakTHas paboTra OIIK-2.2, TIK-4.1
TeopeTnueckue BOMPOCHI
ISt MIPOBEICHUS
17 |xsamen OIK-2.2, [TK-4.1 A posed
MIPOMEKYTOYHOMN

aTTECTAIUH.




[IpakTnueckue 3amaHus
IS IIPOBEICHUSA
MPOMEKYTOUHOMN
ATTCCTAllN.

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTePHAJIbI TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH, HEOOXOIUMBIE
JUTSL OTICHKY 3HAHUW, YMEHUI U HABBIKOB | (MJIK) OTBITA MPO(ECCHOHAIBHOM e TEIIEHOCTH, XapaKTEPU3YIOITUX
sTans! (HOPMUPOBAHMS KOMIIETEHIUI B MPOIIECCe OCBOCHUS AUCIUITIIUHBI
JUIsl TipoBepku uHAUKaTopa noctuxeHus komnereHuuu OIIK-2.2; TIK-4.1. TunoBbie KOHTPOJIbHBIC
3a/IaHus ¥ MHBIE MaTepHalIbl TEKYILET0 KOHTPOJIS YCIIeBaeMOCTH pasMeltieHbl 1o aapecy IMOC Moodle
https://moodle.spbgasu.ru/ Kadeapsr / HWupopmarmonHsie TtexHosorud / KommbioTepHoe u
MaTeMaTU4eCKOe MOJEIMPOBAHNE

7.3. Cuctema OlLIEHUBaHUSI PE3yAbTAaTOB OOy4YEHHUS MO AUCHUUIUIMHE (MOAYIIO) MPHU MPOBEACHUH TEKYIIETrOo
KOHTPOJIS YCIIEBAEMOCTH

OrneHka «OTJINYHO» 3HaHUS:

(3auTeHo) - CUCTeMaTH3UPOBaHHbIE, TTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUIUIMHBIL, @ TAKXKe [10 OCHOBHBIM BOIPOCAM, BBIXOASIIMM 3a IIPEIeIIb
y4eOHOI MPOrpaMMBbl;

- TOYHOE MCII0JIb30BaHNE HAyYHOH TEPMHUHOJIOTUH, CUCTEMAaTUYECKU TPAMOTHOE U
JIOTUYECKH MPAaBUIBLHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

- [IOJIHOE U I1yOOKO€ YCBOEHHE OCHOBHOM U JIONOJHUTEIBHOMN JIUTEpaTyphl,
PEKOMEHI0BaHHOW paboyeil MporpaMMoil Mo AUCUUILIMHE (MOYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLIEHIUAX U HAIIPABJIECHUAX TUCLIUILINHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCIOJIb3Yysl HAyYHbIE JJOCTHXKEHUS IPYTUX
JTUCLIUILIIUH

HaBBIKH:

- BBICOKUH YpOBeHb c(hOpMHUPOBAHHOCTH 3asiBIICHHBIX B paboueii mporpamme
KOMIICTCHITUH;

- BJIaJIe€T HaBbIKAMHU CaMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CJI0KHbIE POOIEMBbI U
HECTaH/IapTHBIE CUTYalUH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBIMOIHEHUS
3aJaHuM;

- TPaMOTHO 00OCHOBBIBAET X0/ PEIICHNUS 3a/]1a4;

- Oe3yInpeyHo BiIaJeeT HHCTPYMEHTapueM yueOHOH TUCIMITIIMHBI, YMEHUE €ro

3¢ (HEeKTUBHO UCIIOIB30BaTh B IOCTAHOBKE HAYYHBIX M IMPAKTUUYECKHUX 33]a4;

- TBOpYECKask CaMOCTOsATENIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITHUSAX, AKTUBHO YYaCTBYET B
IPYIIOBBIX 00CYKACHUAX, BBICOKUH YPOBEHb KYJIbTYpPbl HCIIOJTHEHUS 3a1aHUH




O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT MHCTPYMEHTapUeM 0 JUCIHUILIMHE, YMEHUE €T0 UCII0JIb30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs paboTa Ha MPAKTUUYECKUX 3aHATHUAX, yIaCTUE B TPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbII MUHUMAaJIbHBIA 00BEM 3HAHUI 110 AUCLHUTIINHE;

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUHU, CTUIMCTHYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1MO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaJIeeT MHCTPYMEHTapueM y4yeOHON AUCIUILIIMHBI, YMEHUE €T0 UCII0JIb30BAaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YMEET IO/l pyKOBOACTBOM MPENOAaBATENs PEIIaTh CTAHIapTHBIE 3aa4H
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbII MUHUMAaJIbHBIA YPOBEHb CHOPMHUPOBAHHOCTHU 3aBIICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHECHUS ITPH OOOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3aJaHUN

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCHUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHHs MUCbMEHHON PabOThI);

- 3HaHHE OT/AEIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeeT UCIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHB KYJIbTYPBI HCIIOJIHEHUS 3a/1aHUH;

- HU3KUI ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSATEIBHOM paboThI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTnueckue BONPOCHI U NPAKTUYECKHE 3aJaHUS JJIs IPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, He0OX0AUMbIE JJI1 OLUEHKU 3HAHWW, YMEHMH M HaBBIKOB M (MJIM) OMbITa MpodecCHOHaTbHON
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IpOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHOM aTTECTAIIMK O0YUYaIOIIUXCS

Bomnpocsl k 3x3aMeny:

1. OcHOBHBIE METO/IBI M TPUEMBI IOCTPOCHUSI MATEMATUYECKON MOJIEIH.

2. ®U3UYECKOE U MATEMATUUECKOE MOJEIINPOBAHHUE.

3. Dranbl IOCTPOCHUSI MATEMaTHYECKUX MOJIeleil 00bEKTOB.

4. MaremaTruecKkue MOJIENH 3a7a4 ONTUMU3ALNH.

5. MaremaTnueckue MOJIeNIU Mpy MPOBeIeHNH dKcriepuMenTa. Ctatuctuyeckas 00paboTKa pe3ynbTaToB
9KCIIEPUMEHTA.

6. [TocTpoeHre MmaTeMaTUYECKOI MOJIENIM HAa OCHOBE (PYHIaMEHTAIbHBIX 3aKOHOB IPUPO/IBL.

7. HennHEHHOCTh MaTEMATUYECKUX MOJICIICH.

8. MaremaTtuueckasi MOJIeJIb Ha OCHOBE BapHALIMOHHBIX MPUHIUIIOB.

9. OcHOBHBIE XapaKTEPUCTUKH HAMIPSHKEHHO-1e(DOPMHUPOBAHHOTO COCTOSTHUSI.

10. MaTemaTudeckas MoJieib 1e(popMUpPOBaHUS OaNKu (JIMHEHHO-yIpyTas).

11. MaTtemaTtnueckasi MoJenb aehopMUupoBaHus Oanku (HETMHEHHO-YIIpyTast).

12. MaTtemaTudeckas MOJIeib 1epOpMUPOBAHUS OAITKH (C YI4ETOM MOJI3YUECTH ).

13. MatemaTtuueckasi MoJelnb 1e(hOpMUPOBAHHS TUTUTHI (JIMHEHHO-YIpyTas).

14. MaremaTuueckasi MOJENb 1e(OPMUPOBAHUS TUTUTHI (HEJTMHEHHO-YIIpyTas).

15. MaremaTudeckasi MOJEINb 1eOPMUPOBAHUS 000JIOUKH.

16. 'eomeTpuyeckue cooTHomeHus. Pu3zndeckue cooTHoeHUI. OYHKIIMOHAI TOTHON MOTeHIIUAIbHON
SHEpruu JedopMaIuy.

17. YpaBHeHUs paBHOBECHSI.

18. YnucneHnHble METOIBI 3a7a4 MEXaHUKH.

19. BeiuuciIuTeNbHBIN SKCIIEPUMEHT.

20. UccnenoBanue MaTeMaTUYECKON MOJENN. AJITOPUTM.

21. Annpokcumarusi. MeToa HauMEeHbIINX KBaapaToB. MHTepronsauus.

22. AnroputMbl Ha ocHOBE MeToAa Putna.

23. Anroputmbl Ha ocHOBe MeToaa byoHoBa-I"anepkuHa.

24. Ocobennoctu pazpadotku [10 i penieHus NpUKIaIHbIX 3a1a4.

25. IlpoBepka aJIeKBaTHOCTH MaTeMaTUYECKONW MOJIEIH.

26. Pacuer HanpsKeHHO-E(OPMUPOBAHHOTO COCTOSIHUSI OAKH.

27. PacueT HanpspKeHHO-e(HOPMUPOBAHHOTO COCTOSHUS TIITUTHI.

28. Pacuer HanpsKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHHSI 000JIOYKH.

29. AHanu3 NpOYHOCTH OAJIKH, TUIUTHI, 00OJIOUKH.

30. Kputepun npouHoctu. U30TponHbIie U OPTOTPOIHBIE MAaTEPHUAIIBI.

31. KoMmmbroTepHast MOJIeTb U BU3YyaIu3allksl pe3yJbTaTOB PacueToB.

7.4.2. IlpakTrueckue 3aJjaHus 17151 IPOBEACHMS IPOMEKYTOUHOM aTTecTalluy 00yJaroumxcs

[pakTHyeckue 3aaHus Uil IPOBEICHUS POMEKYTOUHON aTTeCTallul 00YJarOINXCsl Pa3MeIIeHbI O
anpecy DMOC Moodle

https://moodle.spbgasu.ru/ Kadenper / Wubopmanmonnsie TtexHoiorun / KowmmbeloTepHoe u
MaTeMaTHIECKOE MOJICTHMPOBAHUE

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (TpoeKTa) (MIpU HATUUNHN)
[Mpumepnas Tematuka KypcoBoi padotsr (OI1K-2.2, TTK-4.1)

Kaxnplii CTYZEHT Nody4yaeT HMHIUBUAYaJbHOE 33/JaHUE I10 IPOBEJCHUIO PACUETOB HAIPSKEHHO-
nedopmupoBanroro coctosiaust (HJIC) onpeneneHHbIX BUAOB 000JI0YEK WM ¢ MPUMEHEHHUEM MeToAa Putia k
(byHKIMOHATY TOJIHON MOTEHIMANBbHOM SHeprun Aedopmaru 06010ukH, win Metoaa byOHoBa — ['anepkuHa k
YpaBHEHHSIM PABHOBECHS.

PaccmarpuBaroTes mecTs BUIOB 000JI0YEK:

— MmoJiorue 000JI0YKH MpsiMoyrosibHOTO Tiana (1);

— e apudeckue nanenu (11);

— naHenu koHudeckux obosouek (I11);

— cepuueckue kymona (1V);

— maHenu TopoodpasHbix 06omouek (V);

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



VY Ka)X0T0 U3 pacCMaTPUBAEMBIX BUIOB 000JI0UEK MOTYT MIPOSBUTHCS PA3IMUHbIC CBOMCTBA MaTepuania,
IIPWJIOKEHBI PA3JIMYHBIC BBl HATPY30K.

BapuaHTsl 33124 UCCICIOBAHUS

PaccmarpuBaroTcst clieayronue BapuaHThl 3a1a4:

1) nuHEWHO-ypyroe peiieHne (TUCKPEeTHOE BBEACHHE pedep);

2) TUHEHHO-YIPYyTroe pemeHne (KECTKOCTh pedep «pa3mMasaHay);

3) HenuHelHO-ypyroe (ynpyromiactudeckoe) pemenue (6e3 pedep);

4) pelieHue ¢ y4eTOM MOJI3y4ecTH MaTepuaia (6e3 pedep);

5) peleHue ypaBHEHHIA paBHOBeCHS (JIMHEWHO-YIIPYTroe pemeHue, 6e3 pedep).

ITocenoBaTenbHOCTD BBITIOIHEHUS

KypcoBas pabora 10omKHa COaepKaTh:

1) nocTaHOBKY 3aJa4u MCCIICIOBAHUS JIJIsI KOHKPETHOTO BH/A 000JIOYKH;

2) 3amUCh OCHOBHBIX COOTHOIICHUIA:

* FT€OMETPUYECKHUX;

* pu3nyecKux;

* YCWJINH U MOMEHTOB;

3) bopmynupoBKY MaTEMaTUYECKOW MOEIIN, BKITFOYAIOIIEH:

* (pyHKIIMOHAJ IOJTHOM MOTEHLMAIILHOW SHEPTUH 1eopMalH;

* YpaBHEHMsI pABHOBECHS WJIM YPaBHEHUS B CMEIIaHHOU (hopme (BBIBON);

4) 3anuch (QyHKUMOHANAa MOJHOM MOTEHLUMAIbHOM 3HEpruM JeQOopMaluyd OTHOCUTEIbHO (QYHKLHH
NepeMEIICHHUI WK YpaBHEHHUS B CMEIIaHHOW (opme oTHOcuTebHO QyHKImd W(X, ) u O(X, Y);

5) onucaHue KpaeBbIX yCIOBUH;

6) onrcaHue BXOJHBIX JJAHHBIX 3aJaul;

7) onucaHKe BBIXOAHBIX JaHHBIX (epemertieHuii W(X, Y), HanpsHKeHUH, HHTEHCUBHOCTH HAMPSHKCHHIA ).

Jiist KypcoBoii paboTHI B MPOJOKEHUE MTEPEUNCICHHOTO HEOOXOMMO BBIIOJIHHUTD CIICAYIOIIEE:

8) pa3paboTaTh BHIYHUCIUTEIBHBIN aITOPUTM;

9) cocraBuTh IporpamMmmy Ha 9BM;

10) mpoBecTH OTIaAKy MPOTPAMMBI;

11) nposectu pacuerst HIAC npu pa3nuyHbIX 3HAYEHUSAX BXOJHBIX apaMeTpoB (KPUBU3HBI, MaTepuall,
pa3mepbl 000JI0UKH);

12) peann3oBaTh BBIBOJ BCEX HEOOXOAUMBIX IpapUueCKuX TaHHBIX.

7.5. Metoanueckue MaTepuaibl, ONPEeiolne MPoLe yphl OLIEHUBAHNS 3HAaHUI, YMEHUHN, HAaBbIKOB U (WJIH)
OIbITa IPO(ECCHOHATBHOM IEATENBHOCTH, XapaKTepU3YIOIUe dTarbl POPMUPOBAHUS KOMITETECHIIUI

[Ipouenypa mpoBeneHUsT NPOMEXKYTOYHOM aTTECTallUM U TEKYIIEro KOHTPOJS YCIEBAaeMOCTH
peErIaMeHTHPYETCs JOKAJIBHBIM HOPMATUBHBIM aKTOM, ONPEAEISAIOIUM MOPSII0K OpraHu3alii U IPOBEICHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTalli 00y4aroIuxcsl.

[Tponienypa oueHuBaHUs (HOPMUPOBAHHMS KOMIIETEHIMHA TpPU MPOBEACHUU TEKYLIEro KOHTPOJISA
npuBeaeHa B 1. 7.2.

TunoBble KOHTPOJIBHBIE 3a/1aHUS WM NHBIE MaTEPHUAIIBl TEKYIETO KOHTPOJIS PUBEAEHBI B 1. 7.3.

[TpomexyTouHas aTTecTalus 1o JUCUUIUIMHE TPOBOAUTCA B (hOpMe KypcOBOM pabOThI M SK3aMeHa.

KypcoBas pabora 3aIuiaercsi CTyIeHTOM.

DK3aMeH TpoBOIUTCA B (opme coOecenoBaHMs W BBIOJTHEHHUS MPAKTHYECKOTO 3amaHus. B
HK3aMEHAIIMOHHBII OUJIET BKIIIOUEHO JIBAa TEOPETUYECKUX BOIPOCA U MPAKTHUECKOE 3a/1aHUe, COOTBETCTBYIOIIHE
cojiepkaHui0 (HOPMUPYEMBIX KOMIIETCHIIMH. DK3aMeH MPOBOAMUTCS B yCTHOM (opme. [IIsi MOATOTOBKH TIO
HK3aMEHAIlMOHHOMYV OuseTv oTBonutca 40 MUHVT.

7.6. Kputepun onieHnBaHus1 COOPMUPOBAHHOCTH KOMITETCHIIHH MPY TTPOBEACHUH MPOMEKYTOYHOM aTTECTAIIUH

YpoBeHb OCBOEHUS U OLIEHKA

Kpurepun Onenka Onenka
OLIEHMBaHUs | «HEYIOBJIECTBOPHUTEND | «yaoBieTBopHTeNbH | OueHka «xopomo» [ OneHka «OTIHYHO»
HO» o»




«HE 3a4TEHO» «3a4TEHO»
YpoBeHb 0CBOEHUS | YPOBEHb OCBOEHMs | YPOBEHb OCBOCHUS YpoBEHb OCBOECHHUS
KOMIIETEHIINHU KOMITETEHIINHT KOMIIETEHIINHU KOMITETEHIINH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI.
Kommerennuu ne Komnerenmn Kommerenun Komnerenun
c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  CopMupoBaHsI 3HaHUs OOMIMPHEIE, 3HaHus
YMEHMSI U HaBbIKU HE | 0a30BbI€ CTPYKTYPHI [ CHCTEMHBIEC. YMEHHUS [ apryMEHTUPOBaHHBIE,
chopMHUPOBaHbI 3HaHU. Y MEHUS HOCSIT BCECTOPOHHHE. Y MEHHS
(bparMeHTapHbI 1 PENpPOAYKTUBHBIN |YyCHEIIHO NPUMEHSIOTCA
HOCST XapakTep, K PELICHUIO KaK
PENpPOAYKTUBHBIN MIPUMEHSIOTCS K TUIIOBBIX, TaK U
Xapaxrep. PELIEHUIO TUITOBBIX HECTaHJapPTHBIX
JeMoHcTpUpyeTcs 3aJlaHUN. TBOPUYECKHUX 3aIaHUMH.
HU3KUN YPOBEHb JeMoHncTpupyercs JlemoHCTpUpYeTCs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKU YPOBEHb
MIPAKTUYECKOTO YPOBEHb CaMOCTOATEJIbHOCTH,
HaBbIKa. CaMOCTOSITENIbHOCTH | BBICOKAsI aJalTUBHOCTh
YCTOMUYHBOIO MPaKTUYECKOr0 HABbIKA
IPAKTUYECKOIO
HaBbIKA.
OO6yuatrouuiics OOyuarouuiics OOyuarommiics OOyuaronumiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYILLIECTBEHHbIE -3HaHUs -3HaHUE U -r1y0okue,
po0Oesibl B 3HAHUSX TEOPETUYECKOIO [IOHMMAaHNE BCECTOPOHHUE U
yueOHOro MaTepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBAaHHbIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJIMPYEMOIO | 3HAHUS IPOrPAMMHOIO
MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0Bema Marepuana;
OLIMOKYU IpU OTBETE | BONPOCHI, OIIHMOKH B MIPOrpPaMMHOTO -[I0JTHOE TIOHUMaHue
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuana; CYILIHOCTHU U
ouiera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUE IIOHUMaHHe TEOPETUYECKOTO paccMaTpUBaEMBIX
OCHOBHBIX IOHATUN U CYILIIHOCTHU MaTepuaia MIPOLIECCOB U ABJICHUH,
KaTeropui; U3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTHUM, B
CYILIHOCTHU -HEYBEPECHHBIE U OOBSICHATB CBSI3b | PAMKax 00CYKJaeMbIX
SHaHHA JOTIOTHUTEILHBIX

BOIIPOCOB B paMKax
3aJaHui Omiiera.

HETOYHBIE OTBETHI Ha
JIOTIOJTHUTEIIbHBIE
BOIIPOCHI.

MIPAaKTUKU U TEOPUH,

3aJIaHHI;
BBISIBJISITH -CIIOCOOHOCTH
MIPOTHUBOPEUUS, yYCTaHABIINBATh U
poOJIeMBI U OOBSCHSTH CBS3b
TEHICHIIUH MIPAKTUKA U TCOPHH,
pa3BUTHUS, -JIOTHYECKH
-TpaBUIbHBIC U MOCJIeI0BaTeIbHEIC,
KOHKpETHbIE, 63 COJIEp>KaTENbHEIE,
rpyOBIX OMHUOOK, KOHKPETHBIE U
OTBETHI HA HCYEPIBIBAIOIIINE
MMOCTaBJICHHBIE OTBETHI Ha BCE 3a7aHus
BOIIPOCHI. owiera, a TakKe

JOIIOJIHUTCIIBHBIC
BOITPOCKHI 5K3aMcCHaTopa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPaBUIILHO BBITIOJIHUI
3aJaHus ounera MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue ounera ¢ 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro maTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMkax |Pemraer npeioxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HEOOIBIINMH
MIPEnoIaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/1aHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet ommu6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBITIOJIHEHUN
HapylIaloIIKe JOTHKY | TpH BbioNHEeHUU | Jlomyckaer omuOKku 3a/1aHUi.
pelieHus 3aay. 3a/IaHH, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3aJaHU.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPETICHHBIX 32
JTUCITUTUTMHOM, W TIPEJICTABIIIeT COOOM cpeHee apu(METHIECKOE OT BBICTABICHHBIX OICHOK IO OTACIHHBIM
pe3ynbTaTaM o0y4deHus (3HAHUsI, YMEHHUsI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTINIHOY/ «3aUTEHOY BBICTABJISACTCS, €CIIH CpeIHEe apu(PMETHISCKOS HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIII0Y/«3a4TEHOY» BBICTABIISACTCS, €CITU CpeHee apuPMETHIeCKOe HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

OreHKa «yJIOBICTBOPUTEILHOY/ «3aUTCHO» BBICTABIIICTCS, €CIIM CpellHee apu(hMETHICCKOe HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OreHKa «HEYIOBICTBOPUTEIIBHO»/ «HE 3a4TCHO» BBICTABIISCTCS, €CIH CpefaHee apu(METHIECKOe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TEXHUYECKOE o0ecneyeHue JTUCIUIIIMHBI (MOTyJIs1)
8.1. [lepeueHh OCHOBHOM U IOMOJIHUTEILHOMN JIUTEPATYPHI, HEOOXOIUMOM /711 OCBOSHUS AUCITUTUTHHBI (MOTYJIS)

KommuecTBo
9K3EMIUISIPOB/3JEKTP
OoHHBII agpec DbBC

Ne ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPhI

OcHOBHAS JJUTEPATYPA

1 Ps6ukosa T. B., CemenoB A. A., BapranoHHbIe METO/IBI B 33/1a4aX CTaTUKH U 9BbC
JMHAMMKH CTPOUTENbHBIX KoHCTpYKImid, CII10., 2016

5 Kapnos B. B., Ilanun A. H., Marematuuyeckoe MOJEIMPOBAHUE M PacCUET 9bC
3JICMEHTOB CTPOUTENbHEIX KOHCTpYKIui, CI16., 2013

3 ArtuckoB A. 0., bapanosa /I. A., Kapnos B. B., Mockanenko JI. I1., Cemenos 9BC
A. A., KomneroTepHble TeXHOJI0THU pacuera obosouek, CII6., 2012

JlonoJiHNTEeIbHAS JIUTEPATYPA
1 Kapnos B. B., Maremarnueckoe MOJEIMPOBAHKE, AITOPUTMBbI UCCIEIOBAHUS 3BC

MOJICIU, BEIYUCIUTEIbHBIA SKCIIEPUMEHT B Teopuu oboouek, CII6., 2006

Kaprios B. B., CampuukoB A. 0., CemenoB A. A., Marematuueckoe| http://ntb.spbgasu.ru/
mojenupoBanue, Cankr-IletepOypr, 2019 elib/01123/

OOGyuaromuecs u3 yrciia *HBanua0B u ui ¢ OB3 obecnieunBaroTcs ne4aTHBIMU U (MJIH) 2JIEKTPOHHBIMU
o0pa3oBaTenbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHHUYEHUSM UX 3/10POBBA.

8.2. Ilepeuenb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTu «HTepHET», HEOOXOIUMBIX IS
OCBOCHUS AUCUUILINHBI (MOYJIs)

HaunmenoBanue pecypca cetu «HTEpHET» DJIEKTPOHHBIN aJipec pecypca
Caitr xommanuun MathWorks, Beimyckarormeit maremarnueckuii|https://www.mathworks.com/products/
naker MATLAB matlab.html
Canit xommnanuu Maplesoft, Beimyckaromieir marematuueckuii|https://www.maplesoft.com/products/ma
nakeT Maple ple/
8.3. IlepeueHb COBpeMEHHBIX MPO(ECCHOHABLHBIX 0a3 JTaHHBIX U HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHnoBanue DIeKTPOHHBIN aJpec pecypca
EnuHplii  31€KTpPOHHBIM  pecypc y4eOHO-METOAMYECKON JUTepaTypbl
CLIGLACY www.spbgasu.ru
Hayunas 3JIEKTPOHHAs

Hayunas snexktponnas 6ubnmoreka eLIBRARY.RU 6ubmnorexa eL IBRARY RU
DeKTpOHHO-0MOIMOoTeuHast cucTeMa u3aarenbersa "' IPRbooKS™ http://www.iprbookshop.ru/
DeKTpOHHO-0nOIroTeyHast cuctema n3aarenbersa "FOPAUT" https://www.biblio-online.ru/
DIEeKTPOHHO-O0MOIMOTEe HAs crcTeMa u3aatenbersa 'Jlans" https://e.lanbook.com/
Cucrema aucranimontnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/

8.4. TlepeueHb HH(POPMAIMOHHBIX TEXHOJOTHH, HCIONb3YEMbIX MPU OCYIIECTBIEHUU 00pa30BaTEILHOTO
mporecca IO JUCHMIUIMHE, BKIIOYass TNEepedyeHb JIMIEH3MOHHOIO M CBOOOJHO paclpoCTPaHsSEeMOro
MPOrpaMMHOTO 00ecTIeueHUs

Cnoco0 pacpocTpaHeHus
HaumenoBanue (JTMTIEH3MOHHOE WJIH  CBOOOTHO
pacIpoCTpaHsIeMoe)




Microsoft Windows 10 Pro

HoroBop Ne  J132009689201 ot
18.12.2020r [IporpammubIe
npoaykTsl Maiikpocodr, noroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne J132009689201 ot
18.12.2020r IIporpammHbIe
npoayKThl Maiikpocodt, gorosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,

Project Professional 2016, Visio

Professional 2016, Office 2016.

MAPLE  nmoroBop  NeG/H  oT
Maple Bepcust 2017 21.06.2017 ¢ AO "Co¢rJlaitn Tpeiin"

0eCcCpOYHBIHI

MATLAB JIOTOBOP

Matlab Bepcust R2019a

NoJ131908369487 ot 01.11.2019 ¢
000 "Codrmaita [IpoekTsr"

8.5. MarepuanbHO-TeXHUYECKOe 00ecriedeHne JUCITUTLINHBI
CaeneHust 00 OCHAIIEHHOCTH YISOHBIX ayIMTOPUN U TIOMEIICHHIA JIsl CAMOCTOSITEIbHON PaOOThHI

HaumMenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUHN
JUTSL CAMOCTOSITEIIBHON paboThI

OcHaiieHHOCTh 000pYJOBAHUEM U TEXHUYECKUMHU
cpelacTBaMu O0y4yeHus

47. TlomemeHus Al CAMOCTOSITENIEHOM paObOTHI

[Tomemienue 17151 caMOCTOATEIbHONU PAOOTHI (UM TATIBHBIN
3an Oubnuoteku, aya. 217): I11IK-23 mwt., B T.4. 1 mw.- [IK
mist gun ¢ OB3  (cuctemHbiii  GJIOK, MOHHUTOD,
KJIaBUaTypa, MbIb) C TMOAKIIYEHHEM K CETH
«IHTEepHET» M 00ECIIeYeHUEM JIOCTYIA B 3JIEKTPOHHYIO
nHpopMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
I10O Microsoft Windows 10, Microsoft Office 2016

47. KomnbIoTepHBIH Ki1acce

Pa6oune mecta ¢ [TIK (cTos1 KOMIBIOTEPHBIH, CHCTEMHBIH
0JIOK, MOHMTOp, KJIaBHATypa, MBIIIb), CTOJ padouuid,
noakmoueHne k kommbioTepHoit cetu CIIGIACY,
BLIX0J B Internet.

47. VY4eOHBIE ayAUTOPUHU IIPOBECHUS
PaKTUIECKUX 3aHATHIA, KYpCOBOTO
IPOEKTHPOBAHUS (BBIMOJIHEHHUS KYpCOBBIX paboT),
TPYNIIOBBIX W WHIUBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYILLET0 KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTaliuu

JUTSL

VYyeOHass ayauTopusi AJsl NPOBENEHUS MPAKTUYECKUX
3aHATUH, KypCOBOIO IPOEKTUPOBAHUS (BBIMOJIHEHUS
KYpPCOBbIX paboT), TpYIIOBBIX U HWHAMBHUIYaAJIbHBIX
KOHCYJIbTAIMi, TEKYILEr0 KOHTPOJISI U POMEKYTOYHON
aTTecTaluuu KOMILJIEKT MYJIbTUMEAUHHOTO
000pyI0BaHUs (mepcoHanbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA TPOEKTOP, SKpaH, ayJuo-CUCTEMA),
JI0CKa MapkepHasi Oernas sManeBasi, KOMIUIEKT yueOHOM
Mebenu, TOJKIIOYEeHHE K  KOMIIBIOTEPHOM  CeTH
CII6I'ACY, Bbixon B MHTEpHET.

I[J'ISI HHBAJIMJO0B U JIUI] C OB3 o0ecnieunBaroTCS CIICHHUAJIBHBIC YCIIOBUA IS TTOJTYUCHUA 06pa3OBaHI/I${ B
COOTBETCTBHH C Tpe60BaHI/I$IMI/I HOPMAaTUBHO-ITPABOBBIX JOKYMCHTOB.
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