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Mporpamma ancumnnuHbl "MaTtemaTnyeckoe MogenvposaHme B Teopun nong v rpasutauun”; 02.03.01 "Martematuka 1 KoMnbloTepHble
Haykn".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "MaTtemaTnyeckoe MogenvposaHme B Teopun nong v rpasutauun”; 02.03.01 "Martematuka 1 KoMnbloTepHble
Haykn".

Mporpammy oucumnnuHel paspaboTan(a)(m) OOUEHT, K.H. (aoueHT) 3apunos .. (kagenpa BbiClIE MATEMATHKK 1
MaTeMaTn4yeckoro MoenMpoBaHus, OTAeNneHe negarornyeckoro obpasosanus), Farhat.Zaripov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MNnK-4 CnocobeH yunTbiBaTb 3HAHWUS NPobnemM 1 TeHAeHUMA pa3sutus poiHka MO B
NPOECCUNOHANBbHOW OeATeNbHOCTH

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):

LonxeH BeMOHCTPMPOBaTb CMOCOOHOCTL N FOTOBHOCTb:

NPUMEHSTb MateMaTyecKne MeToabl K peleHnio 3aa4y MEXaHNKN, Kak KnacCuyeckom, Tak u
pPenaTUBUCTCKOW;

NPUMEHATb rpynnoBble N TEH30PHbIe MeTodbl UCClefoBaHNA 3a4ay, KoBapuaHTHO obobuarb ypaBHEHUA OBUXEHNA U
3anmncbiBatb

nXx B KpMBOJ‘II/IHGI;IHbIX KoopaoumHatax, HaxoanTb NNHENHbIE MHTEerpanbl ABUXEHNA, B HaCTHOCTU, onpenensaTb NUHENHbIE
NHTErpanbl

LBVXEHWS B NOME LEHTPaNbHbIX CU;
npounseoauTb anrebpanyeckme n audochepeHumasnbHble onepaumm Hag TeH3opamu;
YMCNEHHO pewwaTb 1 nccnenosatb B nakete Maple ypaBHeHNS re0e3ny4eckmx B IBYMEPHbIX U TPEXMEPHbIX

pVYMaHOBLIX MPOCTPAHCTBAX, CTPOUTb PELEHNEe LS reone3nyeckux B none YepHol abipbl n3obpaxarb nx
rpadpuyeckn, Nnpon3BoanTb

anre6pa|/|'-|eCK|/|e 1 ogudpdoepeHumnanbHble onepauumn Han TeH30paMu B nakeTe Maple, B 4YAaCTHOCTWN, CTPOUTb
ypaBHeHUA reoge3ndeckunx, BblHNCNATbL TEH30Pbl KOUBU3HbI U

Puyun.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "61.8B.10B.05.04 OucumnaumHel (Mogynum)" OCHOBHOW
npocdpeccroHanbHoi obpasosatensHoi nporpamMmbl 02.03.01 "MaTteMaTtuka u KoMMboTepHble Hayky (Hayka 0 faHHbIX)" 1
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6bem oucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTtakTHas paboTa - 40 yaca(os), B TOM 4yucne nekuum - 20 4aca(oB), npakTnyeckme 3aHsTus - 20 Yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 68 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 8 cemecTpe.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYPUPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMMNNIMHE (MOAYNIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucumnnuHbl / UX TPYAOEMKOCTb CamocTtosiTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. MNprHUUN HanMeHbLIEro
1.|nencTBus B Teopum nons. MNMonesble
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Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. YpaBHeHus obluein Teopum
2. OTHOCUTENbHOCTW. 8 6 6 0 18
Tema 3. KocMonoruyeckne mogenmu
3. oTO 8 6 6 0 18
Tema 4. PeweHnus OTO B
4.|LueHTpanbHO-CMMETPUYECKOM 8 4 4 0 16
NPOCTPaHCTBE-BPEMEHM
NToro 20 20 0 68

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. NMpuHUMN HauMeHbLLEro OencTeus B Teopuu nons. Noneeble ypaBHEHUS.

BbiBOA ypaBHeHWUI DHWTENHA U3 NPUHLUMNA HauMeHbLLero AeCcTBmS, ONs Cnyyas NpuCcyTCTBUSA Nonen matepum.
HekoTopble MOHATUSA reOMETPUN YETBIPEXMEPHOIO MHOroobpasus. KoBapuaHTHble udpcepeHLmmanbHble onepaTopb
1-ro n 2-ro nopsakos. UCKPUMUHAHTHbBIA TEH30P U ero CBA3b C

nnowaapto 1 06eMoM. BbiBoA ypaBHEHUIA re0fe3U4ECKUX.
Tema 2. YpaBHeHUs1 o6LL,ell TEOPUM OTHOCUTENBHOCTM.

HekoTopble N3BECTHbIE PELIEHNS YpaBHEHW DiiHWTeHa. PelueHust cBS3aHHbIE C CUMMETPUER NPOCTPaHCTBA-BPEMEHN.
TeH30pbl KPUBK3HBI, Puyyn, ckansipHas KpueusHa. Toxaectsa bbsiHkn 1 ypaBHeHUs SiiHwTenHa. JBuxeHne npobHbIx

TEeN B pendaTuBUCTCKUX NONAX TAroTeHus. PenatneBuctckue kaHoHNYeckne ypaBHEeHUA OBUXEHUA. YDaBHeHl/Iﬂ OBNXEeHns
4acTuubl B CKansgpHOM none.

Tema 3. Kocmonornueckue mogenun OTO

Kocmonoruyeckue mogenn B npocTpaHcTeax Tuna dpuamaHa-PobeptcoHa-Yokepa. "Kpatkuii kypc" uctopum
kocmonorum XX Beka. 3akoH Xabbna. 3akoH asontoumu. Kputnyeckas niotHocTb. MoanguumposaHHble
KOCMOIOrMyYeckrne Mogenu Co CKansipHbIM NoneM. TeH30PHbIE BbIYMCNIEHNS B KOCMOOTMYECKNX MOLENSX C
ncnonb3oBaHMeM naketa maple.

Tema 4. PeweHus OTO B LeHTpaNnbHO-CUMMETPUYECKOM NPOCTPaHCTBE-BPEMEHU
LleHTpanbHO-CMMMETPUYHOE rpaBMTaunoHHoe none. Pewenne Wesapuwmunbaa.

LBrXeHVe B LeHTPaNIbHO-CUMMETPUYHOM FPaBUTALIMOHHOM Mnone. . [paBUTaLMOHHBI Konnanc cgyepuydeckoro Tena.
"paBUTALIMOHHBIN Konnanc

He cpepuyeckunx BpallaloWwmxcs Ten. rpaBI/ITaU,I/IOHHOG none soann ot Ten. an/I6J'IVI)KeHHbIe YpaBHEHUA CUCTEMbI TEN.
YncneHHoe pelleHne ypaBHEHNS reofe3nyeckoin B LEHTPanbHO-CMMMETPUYECKOM MoJe rpasnTaumm.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi caMoCcTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0byHarolLyxcs BoIMOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHYto paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YnuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
OpraHunsauus camocTosTenbHol paboTbl 0By4arolwmxcst pernameHTUpyeTcs HoOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToaNYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 oCyLecTBAEHNS 06pa3oBaTeNnbHON AeATENbHOCTM NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBEpXAeH
npvkasom MuHncTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLUMM CaMoCToATENbHOM paboTbl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"
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Mporpamma ancumnnuHbl "MaTtemaTnyeckoe MogenvposaHme B Teopun nong v rpasutauun”; 02.03.01 "Martematuka 1 KoMnbloTepHble
Haykn".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUNINHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOayns) npeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3aK/4eHHbIX KDY [0oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA

norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

BekTopHOE, MaTpuyHoe 1 TeH30pHOE ncuncneHme: CnpaBoyHMK ONSt TEXHUYECKUX YHUBEPCUTETOB: YuebHoe nocobue /
I".A. Wapos. - OonronpyaHsbiii: IHtennekt, 2014. - 368 ¢ - http://znanium.com/bookread2.php?book=486430

"onockokos, Omutpuii MNetposuy. MNpakTnyecknii Kypc MatemaTmyeckon onaukm B cucteme Maple -
https://eknigi.org/nauka_i_ucheba/54606-uravneniya-matematicheskoj-fiziki-reshenie-zadach.html

WrHatbes HO.I". MaTtemaTnyeckoe 1 KOMNbIOTEPHOE MOAENUPOBAHME (PYHOAMEHTANbHBIX OOHEKTOB U SIBNEHUIA B CUCTEME
KoMMbloTepHOM Matematukm Maple. Jlekumm ons Wkosbl N0 MateMaTuyeckomy -
http://vuz.exponenta.ru/PDF/book/mmm_eor-s.pdf

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu Ha nekuusx npenonasaTens paccMaTtpriBaeT BONPOCH! NPOrpaMMbl Kypca, COCTaBNEHHON B
COOTBETCTBUM C rOCYLapCTBEHHbIM 06pasoBaTenbHbIM CTaHAAPTOM. 13-3a HeJoCTaTo4uHOro
KONMYeCTBa ayIMTOPHbIX YACOB HEKOTOPbIE TEMbI HE YAAETCS OCBETUTb B MOMHOM 06beMe, NO3TOMY
npenogaeaterb, Mo CBOEMY YCMOTPEHUIO, 6oMbluee KONMYeCTBO BONPOCOB BBIHOCUT Ha
CaMOCTOSATENbHYIO PaboTy CTYAEHTOB, PEKOMEHIYS Ty WU UHYIO UTepaTypy.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTn4eckmne KOHTpOJ'IbeIe BOMPOCHbI MO CaMOCTOSATENbHOMN pa60Te. HDOBepKa NOHNMaHMA TeopeTN4HeCcKoro
3aHATNA martepunana n ee Ce43un C peweHnem 3anad. I'IpMMeprle BOMPOCHI 060y)K,D,eHI/I9IZ

1. OndpdpepeHumpoBaHme n MHTErpupoBaHne BEKTOPHON PYHKLINN.

2. Kpuveble B npocTpaHcTee. NapameTprusoBaHHas kpueas. KacatenbHas u HopMasb K KpUBOW.
MoBepxHOCTb 1 ee kacaTtenbHble. Hopmans nosepxHocTu. Ocobble Touku. HesiBHOe 3anaHme
KpWBOW.

3. ConpumkocHoBeHme KpuBbix. CONPUKOCHOBEHME KPMBOIA 1 NoBepxHOCTU. Conpukacarowascs
NIOCKOCTb.

4. OCHOBHOI (CONPOBOXAAIOWMA) TPEXTPaHHNK KPMBOIA, 3a4aHHOA napameTpuyeckn. nvHa oyrm
Kak napameTp. HatypanbHas napametpusauunst Kpueom.

PaznnyHble cnocobbl 3aaaHns noBepxHocTU. KacaTtenbHble NpsiMble 1 KacaTenbHble NMIOCKOCTH K
KpwBoii. Hopmanb K NoBepXHOCTH.

camocTosi- | B camocTtosiTenbHol paboTte UCMONb30BaTh MHTEPHET -PECYPChI, @ TakXXe 06pasLibl BbIMOMHEHHbBIX HA
TenbHas npakTU4eckmx 3aHsATnsX paboTt. Mpu nayyeHun kypca Heob6X0AMMO BbINONHATL U BOBPEMS CAABATh

paboTa npenoaaBaTento MHAMBMAayanbHble nabopaTtopHble paboTbl.3. [MakeT 3anaHuin 4ns caMoCTOATENbHOM
paboTbl cneayeT BblAaBaTb B HaYane CeMecTpa, onpeaenvs npeaenbHble CPOKN MX BbIMOSHEHUS U
coauu.

3avet 3ayeT NpUHNMaETCs Ha OCHOBE CaMOCTOSITENbHO NPOoAEnaHHbIX CTyAeHTaMmn paboT (MHANBUOYaNbHbIX

3a4aHuin) 1 TeopeTUYEeCcKMX BONPOCOB.

MpoBepka, KOHTPOJb 1 OLEeHKa 3HaHWUIA CTyaeHTa, TPpebyloT yyeTa ero MHANBMOYanbHOro CTUNS B
OCYILEeCTBIeHMN y4ebHon nesTensHoCTW. o aToMy BaxXHYIo ponb ByoeT urpaTtb TBOPYECKUI Noaxom
CTYOEHTOB K BbINMOMHEHUIO 3a0aHNIA.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOIO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3MEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepuanos.

KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanWAa0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO3[aHVe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBnTb B pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpPbI,
npenycMoTPeTb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUsi KOHTEHTOM C KnaBuaTyphbl;

- co3aHne BO3MOXHOCTEN ansi 06yHatowWmxcs BOCNPUHUMATD O4HY W Ty XXe MHOPOPMaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX Criyxa noslyYani UHGopMaLmio BU3yabHO, C HAPYLWEHUSIMU 3pEeHNS -
ayawnarnbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHuto 02.03.01
"MaTtemarturka 1 KOMMNbloTepPHbIE HayKn" 1 Npodmno NoArotToskun "Hayka o faHHbIX".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.[1B.05.04 Marematn4eckoe MoZennpoBaHne B Teopum rnosns
u rpasutaLmmn

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodounb noaroToskn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. CaBenbes, V. B. OcHOBbI TeopeTnyeckol prankm : y4ebHuk : B 2 Tomax / V. B. CaBenbes. - 5-e u3g., cTep. -
CankT-MNeTepbypr : NaHb, 2018. - Tom 1 : MexaHuka. dnekTpoauHamuka - 2018. - 496 c. - ISBN 978-5-8114-0619-7. -
TekcT : aneKTPOHHBIN // NaHb : anekTpoHHO-6ubnnoteuHas cuctema. - URL: https://e.lanbook.com/book/104956 (nata
obpaweHus: 12.03.2020). - Pexxum poctyna: ois aBTopus. Nonb3oBaTtenei.

2. Nrnatbes, 10. I'. HepaBHoBecHas BceneHHas: KnHeTuyeckme monenm kocmonorundeckoin asomounn / 0. I'. rHaTbes ;
KasaH. (MpuBonx.) goenep. yH-T, IH-T MaTemMaTukn n mexaHuku um. H.N. NlobaveBckoro .- 9neKTpoHHbIe AaHHble (1
gpaiin: 2,72 M6) .- (KasaHb : KazaHckuii dpenepancHeblii yHuBepcuteT,2014).- 3arn. ¢ akpaHa .- Ons 8-ro, 9-ro n 10-ro
CEeMeCTpOB. - TekcT : anekTpoHHbIN. - URL: http://libweb.kpfu.ru/ebooks/05-IMM/05_120_A5-000444.pdf (nata
obpaieHus: 12.03.2020). - Pexxum pocTtyna: oTKpbITbIA.

3. beckuH, B. C. NpaBuTtauus n actpodumauka: yuebHoe nocobue / B. C. BecknH. - Mockea : PUSMATIIUT, 2009. - 158
C. - ISBN 978-5-9221-1054-9. - TekCT : aneKTPOHHbIl // IlaHb : aneKTPOHHO-6nbnunoteyHasa cuctema. - URL:
https://e.lanbook.com/book/2114 (nata obpaueHms: 12.03.2020). - Pexum focTyna: onsg aBTopvs. Nonb3oBaTeneil.

JdononHutenbHaa nuteparypa:

1. OndpdpepeHumanbHble U MHTErpanbHbIe YPaBHEHWS, BAPUALMOHHOE NCUYUCTIEHNE B NpUMeEpax v 3amayax : yuebHoe
nocobue / A. b. Bacunbesa, I". H. Meneeges, H. A. TuxoHos, T. A. YpasrunbguHa. - 2-e nsg. - Mocksa : DUSMATIINT,
2005. - 432 c. - ISBN 5-9221-0628-7. - TekcT : aNeKTPOHHbIN // JlaHb : anekTpoHHO-6nbnnoTeuHas cuctema. - URL:
https://e.lanbook.com/book/59405 (nata obpaweHuns: 12.03.2020). - Pexwum goctyna: ons aBTopya. nonb3oBaTenem.

2. Urnatbes 0. . MatemaTtunyeckoe 1 KOMMbOTEPHOE MOAENMPOBaHME (DyHAaMEHTaNbHbIX 06 bEKTOB U SIBNEHWIA B
cucTeEMe KOMMbloTepHO maTemaTnkm Maple: [nekuun ons wkonsl No MmatemaTndeckomy mogennposanuto]/ tO. T
WNruatbes; KazaH. (Mpusonx.) denep. yH-TeT, VIH-T MaTeMaTnkn n MmexaHunku uM. H. U. JNlobayeBckoro. SnekTpoHHbIe
HaHHble (1 dpaiin: 19,09 M6). (KasaHb: KazaHckuii chefiepanbHblii yHuBepeutet, 2014). - ns 8-ro, 9-ro n 10-ro
CeMecTpoB. - TekcT : anekTpoHHbIA. - URL: http://kpfu.ru/portal/docs/F597477196/05_120_000443.pdf (nata
obpaileHus: 12.03.2020). - Pexxum pocTtyna: oTKpbITbIA.

3. AHuukoB, A. M. OcHOBbI BEKTOPHOIO 11 TEH30PHOrO aHanm3aa : y4ebHo-meToanyeckoe nocobue / A.M. AHYKKOB ; [Hayu.
pen. B. P. Kaiiroponos] . - KasaHb : Misgatenbcteo KasaHckoro yHusepcuteta, 1988. - 132 c.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodhunb noaroToskmn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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