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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)(n): LOUEHT, K.H. (ooueHT) 3apunos @.LU. (kacenpa Bbiclwein MaTeMaTku
MaTeMaTn4yeckoro MoenMpoBaHus, OTAeNeHe 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
MnK-2 CnocobeH neMoHCTprpoBaTh 6a30Bble 3HAHUS MATEMATUYECKNX U €CTECTBEHHbIX

HayK, OCHOB MPOrpamMMmMpoOBaHNs U MHPOPMALMOHHBIX TEXHONOMUIA

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

- MeTobl MOCTPOEHNA MaTeMaTN4eCKnx MoZenen B ACTPOHOMUN N KOCMONOTnNK;
- COOTBETCTBYHOWME anropnTtMbl pelieHna 3ana-d.

JonxeH ymeTtb:

- CTPOWTb MaTEMATMYECKYO MOLENb aCTPOU3NYECKOrO NN KOCMONOrMYeckoro 06bekTa;

- NPOBECTM €€ Pa3MEPHOCTHbIM aHaNM3 1 BbIAENUTb KOMMIEKCHl 6e3pasmMepHbIX MEPEMEHHDIX;

- COCTaBMTb NpOrpamMy B nakete NpuKiaaHon MaTeMaTkm YACNIEHHOro MOLENMPOBaHUS UCCNeayeMoro 06bekTa;
- NPaBUIILHO BbIOpaTb COOTBETCTBYIOWME 3a4a4€ YNCNIEHHbIE METOAbI M METObI BU3yann3aLnm MOLENN;

- NPOBECTM KOMMNbIOTEPHOE MOOENNPOBAHME U MPABUIbHO OMNMCAaThb €ro pesynbTarthl

JlonxeH Bnanetb:

- HaBblKaMM NCMOMb30BaHNS MATEMaTNYECKOro MOLENMPOBaHNS B TEOPUX rpasuTaumn, ¢ UICNonb3oBaHWEM naketa
maple.

JonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FTOTOBHOCTb:

NPUMEHSTb MaTteMaTyeckne MeTodbl K pelweHnio 3aa4 MEXaHUKN, Kak KnacCcu4eckom, Tak u
penaTuBUCTCKOW;

NPUMEHATb rpynnosble N TEH30PHbIE METOAbl NCC/len0BaHNA 3a4a4, KOBapUaHTHO obobuartb YpaBHEHNSA OBNXEHNA N
3anncbiBaTtb

nx B KpMBOﬂMHeVIHbIX KoopamHatax, HaxoaunTb NUHENHbIE MHTEerpanbl ABUXEHWUA, B HaCTHOCTU, onpenensaTb NNHENHbIE
NHTErpanbl

IBUXEHUS B NMONE LEHTPaNbHbIX CU;
npon3BoauTb anrebpaunyeckue 1 audpdpepeHumnanbHbie onepaumnn Han TeH3opami;
YMCNEHHO pewarb 1 uccnenoBatb B nakete Maple ypaBHeHWs reoae3nyeckrx B IBYMEPHbIX U TPEXMEPHbIX

PVYIMaHOBbIX MPOCTPAHCTBAX, CTPOWTb PelleHne Ansl reoae3nyecknx B none YepHoit obipbl n3obpaxarb ux
rpagoun4ecku, Npon3BoanNTb

anrebpamnyeckne 1 gudbdepeHUManbHble onepaunn Haa TeH3opamm B nakete Maple, B 4acTHOCTM, CTPOMTb
ypaBHEHUS reoae3nyeckix, BblUCNATb TEH30PbI KPUBU3HBI 1

Puyun.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkaodeHa B pasgen "61.B.B.07.02 OucumnaumHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatensHoi nporpamMmbl 02.03.01 "MaTtemaTtuka u KoMMbloTepHble Hayky (Hayka o faHHbIx)" 1
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENbHYIO
paboty obyuaromxcs

O6was Tpyn0eEMKOCTb AUCLIMINNHBI COCTaBASET 3 3a4eTHbIX(ble) eauHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 41 yaca(oB), B TOM yncne nekuuu - 20 yaca(oB), NpakTMyeckne 3aHsTus - 20 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 1 yaca(os).
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Mporpamma ancumnnuHbl "MaTtemaTnyeckoe MogenvposaHme B Teopun nong v rpasutauun”; 02.03.01 "Martematuka 1 KoMnbloTepHble
Haykn".

CamocTositenbHas paboTta - 67 4aca(os).
KoHTponb (3a4€t / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 8 ceMecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yacbl KOHTaKTHOM pPaboThbl, Camo-

MX TPYB0EeMKOCTb (B Yacax) crosi-

N Paspenbl aucumMnivHbl / Ce- [Nekuun,Jlekumu|MpakTu-Mpaktu-la6opa-la6opa- Tenb-
monayns MECTP| Bcero | B an. | 4Yeckume |4yeckue [TopHble|TOpHble| HasA

copme [3aHsATUSA, B 3an. [paboTbl,| B an. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

Tema 1. NpuHUMN HAUMEHbLWEro AEeACTBUS B
1. [Teopum nons. lNoneBble ypaBHEHUSI. 8 4 0 4 0 0 0 15

> Tema 2. YpaBHeHus obluein Teopum
" [oTHOCKTENbHOCTU.

3 Tema 3. Kocmonoruyeckmne mogenu OTO

Tema 4. Pewenus OTO B
4. |ueHTpasibHO-CUMMETPUYECKOM 8 4 0 4 0 0 0 16
NpPOCTPaHCTBE-BPEMEHM

NToro 20 0 20 0 0 0 67

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNns)
Tema 1. MpuHUMN HanMeHbLLEro A,eNCcTBUA B Teopum nons. Nonesble ypaBHEHUA.

BbiBOA ypaBHEHWI DiHWTEHA M3 NPUHLMIA HaMMeHbLero AencTBms, Ang cnyy4as NpucyTCTBMS Nonein matepun.
HekoTopble MOHATUSA reOMETPUN YETBIPEXMEPHOTO MHOroobpasus. KoBapuaHTHble udpcepeHLmmansHble onepaTopb
1-ro n 2-ro nops.akos. JUCKPUMUHAHTHbLIA TEH30P U ero CBA3b C

nnowaapto 1 06eMoM. BbiBoA ypaBHEHUIA re0fe3U4ECKUX.
Tema 2. YpaBHeHUs 061, TEOPUM OTHOCUTENBHOCTM.

HekoTopble N3BECTHbIE PELIEHNS YPaBHEHW DiHWTeHa. PelueHunst cBS3aHHbIE C CUMMETPUERN NPOCTPAHCTBA-BPEMEHN.
TeH30pbl KPUBK3HBI, Puyyn, ckansipHas KpueusHa. Toxaectsa bbsiHkn 1 ypaBHeHUs DiiHwTenHa. JBuxeHne npobHbIx

Ten B pendaTuBUCTCKUX NONAX TArOTEHUA. PenatneBuctckue kaHoHNYeckne ypaBHeHuA OBUNXEHUA. YDaBHeHl/IH OBNXEeHUsA
4acTuubl B CKanspHOM none.

Tema 3. Kocmonornueckue mogenun OTO

Kocmonoruyeckue mogenwn B npocTpaHcTeax Tuna ®puamaHa-PobeptcoHa-Yokepa. "Kpatkuii kypc" uctopum
kocmonorum XX Beka. 3akoH Xabbna. 3akoH aontoumu. Kputnyeckas niotHocTb. MoanguumpoBaHHble
KOCMONOrnyeckne Mogenu Co CKansipHbIM NoneM. TeH30PHbIE BbIYMCIEHNS B KOCMOOMMYECKNX MOAENSX C
ncnonb3oBaHMeM naketa maple.

Tema 4. PeweHuss OTO B LeHTpaNnbHO-CUMMETPUYECKOM NPOCTPaHCTBE-BPEMEHU
LleHTpanbHO-CMMMETPUYHOE rpaBmTaunoHHoe none. Pewenne Wsapuwunbaa.

JBunxeHuve B LEeHTpa/IbHO-CUMMETPUYHOM rpaBUTaUMOHHOM Mone. . rpaBI/ITaLI,VIOHHbIIZ Konnarc cgoepuyeckoro tena.
rpaBI/ITaLI,I/IOHHbIIz Konnanc

He cgpepuHecKknx BpallaloWwmxcs Ten. rpaBI/ITaLI,VIOHHOG none soann ot Ten. anI6J'IVI)KeHHbIe ypaBHeHUA CUCTEMbI TEN.
YncnenHoe peuweHne ypasHeHn4 reofesnyeckomn B UeHTpanbHO-CUMMETPUNYECKOM Nnone rpasmtaunn.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota oby4arolyxcs BbINOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HaNpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMNHE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 4 13 9. Bl YHH

AR 5 AN LM O



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

OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 roga Ne245)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

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

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

BekTopHOE, MaTpryHOE 1 TEH30PHOE ucHncneHne: CNpaBoYHNK ANS 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 KO.I". MaTemaTnyeckoe 1 KOMMbOTEPHOE MOLENMPOBaHNE GoyHOAMEHTaNbHbIX 0O bEKTOB 1 SIBNEHUIA B CUCTEME
KOMMblOTEPHOI MaTematkm Maple. Jlekumm ons wkonsl N0 MaTeMaTuyeckomy -
http://vuz.exponenta.ru/PDF/book/mmm_eor-s.pdf

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUN/IUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nexkuum Ha nekumsx npenogaeaTenb paccMaTpueaeT BOMPOCh! NPOrpamMMbl Kypca, COCTaB/IEHHOM B
COOTBETCTBUM C rOCYdapCTBEHHbIM 00pa30BaTeNibHbIM CTaHOaPTOM. 3-3a HEIOCTaTOYHOrO
KONMYecTBa ayanTOPHbIX YACOB HEKOTOPLIE TEMbI HE YAaeTCsl OCBETUTb B NMOSIHOM 06beMe, MO3TOMY
npenonasaTtenb, MO CBOEMY YCMOTPEHMIo, Honbliee KONMYEeCTBO BOMPOCOB BbIHOCUT Ha
CaMOCTOSITENIbHYI0 paboTy CTYAEHTOB, PEKOMEHIYS Ty UK UHYIO NUTEpaTypy.

npakTUyeckme 3aHaTuS

npakTnyeckme | KOHTpOnbHbIE BOMPOCH MO CaMOCTOSITENbHOM paboTe. [poBepka NOHNMaHWS TEOPETUHECKOTO
3aHsATUA MaTtepuana v ee CBs3u ¢ peleHneM 3anad. MpumepHble Bonpock! 06CyXAeHNs:

1. AndbdepeHumpoBaHne n MHTErpupoBaHMe BEKTOPHOM OYHKLIMN.

2. Kpusble B npocTpaHcTee. NapameTpnsosaHHas kpusas. KacaTtenbHas n HopMmarb K KpUBOIA.
MoBepxHOCTb U ee KacaTtenbHble. Hopmans nosepxHoctu. Ocobble Toukn. HesiBHOe 3apaHve
KpWBOWA.

3. ConpukocHoBeHMe KpuBbix. CONPUKOCHOBEHME KPMBOIA 1 noBepxHOocTU. Conpukacatowascs
MNOCKOCTb.

4. OCHOBHOIW (CONPOBOXAAI0WM) TPEXTPaHHNK KPUBOIA, 3a0aHHOA napameTpuyeckn. nvHa oyrum
Kak napameTp. HatypanbHas napameTpusauns KpUsoW.

Pa3znnuHble cnocobbl 3aaaHnst NoBepxHOCTU. KacaTtenbHble NpsiMble 1 KacaTenbHble NMIOCKOCTH K
KpmBoil. Hopmanb K NoBEPXHOCTH.

camocTosl- | B camocTosTenbHol paboTte UCMoNb30BaTh MHTEPHET -PECYPChI, a TakXe 00pasLibl BbIMOMHEHHbIX Ha
TenbHasi NpakTUYecknx 3aHsATHsIX paboT. Mpu nayyeHun kypca HeobXoAMMO BhINIONIHATL U BOBPEMS CAaBaTh

pabota npenogaeartento nHAuBMAayansHble nabopartopHble paboTbl.3. MakeT 3aaaHnin AN CaMoCTOATENbHOM
paboTbl cnenyeT BblAaBaTh B HA4ane CeEMecTpa, onpenenvB npefenbHbie CPOKM UX BbINONHEHUS U
coayn.

3avet 3ayeT NPrHMMAETCS HA OCHOBE CaMOCTOATENbHO NPOAENaHHbIX CTyAeHTaMn paboT (MHOMBULYaNbHbIX

3a4aHuni) N TEOPETMHECKUX BOMPOCOB.

MpoBepka, KOHTPONb 1 OLEHKA 3HAHWUI CTyAEHTa, TPEBYIOT yueTa ero MHAMBULYaNbHOro CTUMS B
ocylecTBneHun y4ebHom nesaTenbHoCTU. 1o 3TOMy BaxHYH poib ByneT nrpatb TBOPHECKUI NOOXO4
CTYLLEHTOB K BbIMONHEHUIO 3a0aHUIA.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunInHe (MOAyno), BKNOYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne mMaTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTtenbHOro npoLecca no AucumnavHe (Moaynio) BKIoYaeT B cebs
cnenylowmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C NpenonasateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 npuHTEp Ans pacneyaTtkn pa3naToyHbix MaTepuanos.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeTodbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|9| B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX Nob30BaTeNen;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuto 02.03.01
"MaTtemaTturka v KOMNbIOTEPHbIE HAayKM" 1 NPOGOUAI0 NOAroToBKM "Hayka 0 fJaHHbIX".
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5£1.B.[]1B.07.02 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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:
1. Urnatbes, Opuin N'eHHaomesny. HepaBHoBecHas BceneHHas [TeKCT: 9NeKTPOHHBIV pecypc] : KUHETUYecKne Mogeni
kocmonoruyeckow aontoumu / K0. I'. Irhatbes ; KasaH. (Mpueonx.) doenep. yH-T, VIH-T Matematmkm n MexaHuku um. H.
W. NNobayeBckoro .- OnekTpoHHble AaHHble (1 doaiin: 2,72 M6) .- (KasaHb : KasaHckuii cheiepanbHblil YHUBEPCUTET,
2014) .- 3arn. ¢ akpaHa .- ns 8-ro, 9-ro n 10-ro cemMecTpoB .- Pexum focTyna: OTKpbITbIA.
URL:http://libweb.kpfu.ru/ebooks/05-IMM/05_120_A5-000444.pdf.
2. [N'ycelixaHoB, M.K. OcHoOBbI acTpodomanku [SnekTpoHHbIn pecypc] : y4ebHoe nocobue / M.K. N'yceixaHoB. ? SNeKTPOH.

naH. ? CaHkT-MeTepbypr : NlaHb, 2017. ? 208 ¢. ? Pexum poctyna:

https://e.lanbook.com/reader/book/93593/#1

3. CaBenbes, N.B. OcHoBbl TeopeTnyeckon pmamkm (B 2 T1.). Tom 1. MexaHunka. nekTpoanHammka [SneKTPOHHbIi
pecypc] : yuebHuk / N.B. CaBenbes. ? 9nekTpoH. aaH. ? CankT-MNeTtepbypr : NaHb, 2018. ? 496 c. ? Pexum goctyna
https://e.lanbook.com/reader/book/104956/#1

JononHutenbHasa nuteparypa:
1. JndbdbepeHumanbHble U MHTErpanbHble YpaBHEHWNS, BapnaLnMoHHOE UCHNCNEHNE B MPUMepax U 3aaadax [OneKTPOHHbIA

pecypc] : yuebHoe nocobve / A.b. Bacunbesa [1 op.]. ? 9nekTpoH. aaH. ? Mockea : duamatnmT, 2005. ? 432 c. ? Pexum

noctyna: https://e.lanbook.com/reader/book/59405/#1
2. Urnatbes, tOpwit MeHHaabeBMY. MatemaTnyeckoe 1 KOMMbIOTePHOE MOLENMpPoBaHme goyHaaMeHTabHbIX 06 bEKTOB U

SIBMIEHWI B CUCTEME KOMMbIOTEPHOM MaTteMaTuky Maple : [nekumu ons wkonbl No MaTemaTndeckoMy Momenvposanuto] / HO.

I". UrHatbes ; KasaH. (Mpusonx.) dpenep. yH-T, MIH-T Matematukn n mexaHunkm nM. H. . Jlobayesckoro .- KasaHsb :
KasaHckui yHusepcuTtert, 2014 .- 297 c.

3. AHuukos, AHatonuin Muxainosuy. OCHOBbI BEKTOPHOIO 1 TEH30PHOrO aHanm3aa : y4ebHo-MeToan4eckoe nocobue / A.
M. AHuyumkoB ; [Hayd. pea. B. P. Kairopogog] .- KasaHb : U3a-Bo KasaHckoro yHusepcuteTta, 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
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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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