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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOChl npuknagHon matematukn”; 09.03.02 "MHgopMaLMOHHbIE CUCTEMbBI U TEXHONOrK'".

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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Mporpammy omucuunnvHebl paspaboTan(a)(v1) rnaBHbliA HAy4YHbIA COTPYOHUK, O.H. (Npodgeccop) KoHHos N.B. (HAL,
®dyHpameHTanbHas n npuknagHas nHgopmaTunka, IHCTUTYT BbIYMCNUTENbHOM MaTEMaTUKN 1 MHADOPMALMOHHbIX
TexHonoruit), Igor.Konnov@kpfu.ru ; ctapwwmii npenogasartens, 6/c Tarnpos P.P. (kadenpa cUCTeMHOro aHanuaa u
WHOPOPMALMOHHbBIX TEXHONOMNIA, OTAENeHNe OyHOaMEeHTanbHOM MHADOPMATUKN Y MIHADOPMALMOHHbIX TEXHONMOMMIA),
Ravil. Tagirov@kpfu.ru ; noueHT, K.H. (goueHT) Xanpynnuna J1.3. (Kagpenpa MHOOPMaLMOHHBIX CUCTEM, OTAENEHNE
doyHOAMEHTaNbHOM NHPOPMATUKM N MHGOPMALMOHHBIX TexHonoruit), Liliya.Hajrullina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
OK-10 CnocobHOCTb K MUCbMEHHOM, YCTHOM U NEKTPOHHOM KOMMYHUKaLUK Ha

rocynapCcTBeHHOM A3blke U HeobxoOnMoe 3HaHue MHOCTPAHHOro A3blka

OK-11 BnaneHvem cpencteaMm CaMoCTOSATENBHOMO, METOAMYECKN MPaBUIbHOMO
NCNONb30BaHMSA METOOOB (PU3NYECKOrO BOCMIUTAHUS U YKPENNeHUs 300PO0Bbs, rOTOB
K LOCTUXEHMIO OOMXHOMO YPOBHSA PU3NYECKON NOAroTOBIEHHOCTU ONd
obecneyeHns NONHOLEHHOR CouManbHO 1 NPOGECCUOHANBHOM AEATENBHOCTH

OrK-1 BnageHveM wupokoii obwelt noaroToBkow (6a30BbIMU 3HAHUAMW) AN PELIEHNS
npakTUyecknx 3anay B 06nacti MHGOPMALMOHHBIX CUCTEM 1 TEXHOMNOMUIA

Orik-2 CnocobHOCTb NCMONb30BaTb OCHOBHbIE 3aKOHbI eCTeCTBeHHOHAay4HbIX AuCUunniInH B
ﬂpO(*)eCCMOHaﬂbHOIZ OeAaATeNbHOCTU, NPUMEHATb MeTOdbl MaTEMATNYECKOro aHanmnaa
N MOoOennpoBaHUA, TeopeTnyeckoro n aKcnepmnMeHTanbHOro nccnengosaHuA

OriK-3 CnocobHOCTb NMPUMEHSTb OCHOBHbIE MPUEMbI U 3aKOHbI CO3LAHUS Y YTEHUS
HepTexen 1 LOKYMEHTaL MU No annapartHbIM 1 NPOrpPamMMHbLIM KOMMOHEHTaM
NHCPOPMALIMOHHbBIX CK

MnK-1 CnocobHOCTb NPOBOANTL NPEdnpoeKkTHoe obcnenoBaHne 06bekTa NPOEeKTMPOBaHMS,
CVCTEMHbI aHann3 NpenMeTHol 06NnacTu, Nx B3aMMoCBsi3ei

Obyuarolumincs, 0OCBOVBLUNA LUCLUMANHY (MOLYNb):

JonxeH 3HaTh:

- OCHOBHbIE pasaenbl AUCLMMVH, KOTopble ByayT BKNOYEHbI B COCTaB BONPOCOB Ha focyaapcTBEHHOM aK3aMeHe
JlonxeH ymeThb:

- MPVIMEHATb HABbIKN MO OCHOBHBIM ONCUUMNIMHAM /1S PEWEHNs 3aaay

HonxeH Bnagetb:

- 3HAHUSIMK 1 HaBblkaMy Bcex 0bLeobpasoBaTefibHbIX U creumnanbHbiX AUCLMMAANH

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

- NIPUMEHATb NOJy4eHHble 3HAHNS 1 HaBbIKWU B CBOE By ayliei npodeccnoHanbHol 0esiTenbHOCTM

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gucuunnuHa (Moaynb) BkAodeHa B pasgen "®T0.5.1 dakynbtatMBHble AUCUUMANHBI" OCHOBHOW

npogoeccroHanbHoi obpasosartenbHoi nporpammel 09.03.02 "MIHbopMaLMOHHbIE CUCTEMbI U TEXHONOM
(MHdopMaUMOHHbIE cUCTEMbI B 06pasoBaHnm)" 1 0THOCKTCS K 6a30Boii (06LenpodeccuoHanbHom) YacTu.
OcBaunBaetcs Ha 4 Kypce B 8 ceMecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was Tpy[noeMKOCTb ANCLIMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).
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KoHTakTHasi paboTa - 40 yaca(os), B TOM 4yncne nekuun - 40 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTa - 32 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 8 ceEMeCTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucUUNInNHLbI / MX TPYAOEeMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl
1. |Tema 1. Anrebpa v reomeTpus 8 3 0 0 3
Tema 2. ApxutekTypa
2. BbIYUC/IMTENBHBIX CUCTEM 8 3 0 0 2
3 ;II'eMa 3. Matematnyeckuin aHanms | n 8 3 0 0 4
Tema 4. OundpdpepeHumnanbHble 1
4. pa3HOCTHble ypaBHEHUs 8 3 0 0 3
5. [Tema 5. MiHdbopmaTtuka 8 3 0 0 3
Tema 6. YpaBHeHUs MateMaTn4eckom
6. U3k 8 3 0 0 3
7. |Tema 7. $13blk NIpoOrpaMMmpoBaHnNS 8 3 0 0 2
Tema 8. OCHOBbI UCKPETHOW
8. maremMartukm 8 3 0 0 2
Tema 9. Teopusi BepoaTHOCTEN U
9 maremarmyeckas ctatucTuka 8 3 0 0 2
Tema 10. Teopus urp u NpuHATNE
10. DeLIEHNIA 8 3 0 0 2
11.|Tema 11. YucneHHble MeTOObI. 8 3 0 0 2
Tema 12. Metogbl onTMmMmnsaumm un
12. nccnenosaHue onepaumin 8 3 0 0 2
13.|Tema 13. TexHonorum 6a3 gaHHbIX 8 4 0 0 2
Ntoro 40 0 0 32

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)
Tema 1. Anre6pa u reomeTpus
1. Onepauns yMHOXeHns matpuu. OnpeneneHrne accounaTMBHOCTY onepaunm yMHoXeHus. EgnHnyHas matpuua.

2. Onpeﬂ,eneHme nepecTtaHOBKN U3 Yncen. Yuncno BOZMOXHbIX nepecTtaHoOBOK U3 4Yucen. YeTHOCTb nepecrtaHoOBKW.
TpaHCI'IO3I/ILI,I/I9I B nNepecTtaHOoBKe.

3. Onpegpenutenb MaTpuubl. OnpenennTenb Matpuubl C MMHENHO 3aBUCU-MbIMW CTPOKaMMU.

4. ObpaTHas matpuua. opmyna onst 3aNeMeHToB 06paTHOM MaTpULLbI.

5. MNpaenno Kpamepa ons pelweHnst CUCTEMbl IMHENHbIX ypaBHeHWiA. Cnyyai 0AHOPOLHOW CUCTEMBI.
6. baza nuHeiiHoro npoctpaHcTea. KoopauHatsl BekTopa B 6asuce.

7. ObLiee pelueHVe COBMECTHON HEOLHOPOLHON CUCTEMbBI YPABHEHMWIA.

8. Boluncnenme onvHbl BEKTOpa 1 yrna Mexany BeKktopamun, 3agaHHbIMXA KOOpAnHaTamMmn B OpTOHOpMI/IpOBaHHOIZ 6339, Cc
NMOMOLbIO CKaNApPHOro npon3eeneHuns.

9. KaHoHMYeckoe ypaBHeHMe NpsMOii B NPOCTPaHCTBE. YCNnoBue napan-nenbHOCTU U NepeceyeHmnst ABYX NPsiMbIX.
10. KBagpatnyHble popMbl. 3ameHa nepeMeHHbIX. PaHr KaHOHMYECKOR KBaapaTUYHOM hopMbl.

11. Onpenenexus annunca v runepbonbl U X KAHOHNYECKME YpaBHEHUS. CMbICT KOS(MPMLIMEHTOB B KAHOHNYECKOM
ypaBHeHuW. YpaBHEHUS aCMMNTOT ru-nepborbi.

12. Onnuncond. KaHoHnyeckoe ypasHeHve. Popma NOBEPXHOCTU.
13. KomnnekcHble yvicna v geinctsng Han HAMu B anrebpamnyeckolt oopme

Tema 2. ApxuTeKTypa BbIYUCTIUTENTbHBIX CUCTEM
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. OCHOBHbIE (PYHKLUMM ONEPaLMOHHbIX CUCTEM.

. CpyKkTypa 1 coctaB onepaumoHHbIX CUCTEM.

. dalinoBble CUCTEMbI.

. MoHATMe npouecca B onepaunoHHbIX CMCTEMax, onepawuumn Haa npouec-camu.

. YnpasneHne pecypcamu KoMnbioTepa B OnepauoHHbIX CUCTEMAX.

. TexHonorum ceteni Ethernet (qouanueckas ctpyktypa, meton goctyna CSMA/CD.

. KommyTatopebl Ethernet. OCHOBHblE NPUHLIMMBI OpraHn3aunmn 1 oyHKLUMOHUPOBAHNS.

. OpraHusaums B3aMmMoaencTBns NpoLECCOB B KOMMbIOTEPHbIX ceTsax. Ctek npotokonos TCP/IP.
. Cuctembl nepenayn OaHHbIX KOMMbIOTEPHBIX CETEN.

© 00N O~ WN =

Tema 3. Matematuuyeckuit aHanusa | m Il

. Teopema BeliepwTtpacca o CylwecTBoBaHUM Npeaena y MOHOTOHHOW OrpaHUY4eHHO NocnenoBaTenbHOCTU.
. Teopema Beliepwtpacca 0 LOCTUXMMOCTU TOYHBIX FPAHEN HENPEPBIBHOW Ha O0TPe3ke OYHKLUNN.

. Teopema BonbLaHo-Kown 0 MpOMEXYTOYHbBIX 3HAYEHMAX HEMPEPbLIBHON Ha 0TPe3Ke OyHKLMU.

. Teopema o cpenHem Koww (dpopmyna Kouww).

. OnpeneneHne paBHOMEPHO HenpepbiBHOM hbyHKumK. Teopema KaHTtopa.

. Mpaswnno Jlonutans.

. OnpegneneHue nHTerpana PumaHa ot goyHKUMK Ha oTpe3ke. Heobxoamnmoe ycnoBue UHTErPUPYEMOCTH.
. Teopema o cylwecTBOBaHNM UHTErpana oT HeNPEpPbLIBHOW Ha O0Tpe3ke PyHKUMN.

9. Teopema o cpefHEM 3HAYEeHUN ONg onpefeneHHoro nHTerpana.

10. Onpegnenexue yucnosoro psga. Kputepuii Koww cxoanmoctuy psaa.

11. MNpu3Hak cpaBHEHNS ONS PALOB C HEOTPULATENbHBIMA YNEHAMW.

12. MNpunaHak Janambepa CXOAMMOCTM YMCIOBOMO Psiaa.

13. PagukanbHbii npuaHak Kowwn cxoamMMocTy YACNoBoro psaa.

14. Pan NeinbHnua.

15. lNMpomnssogHas no HanpaeneHuio.

16. OnpeneneHne paBHOMEPHOI CXOAMMOCTM NOCNEAOBATENbHOCTU (PYHK-LMA. Kpntepunii paBHOMEPHOM CXOOMMOCTH.
17. Teopema o npenene paBHOMEPHO CXOASAIWENCS NOCNEA0BATENbHOCTY HEMPEPbIBHBLIX (OYHKLIMIA.

18. OnpegneneHne cteneHHoro psaa. MNepeas Teopema Abernsi.

19. OnpeneneHne HeCOBCTBEHHbIX MHTErpanoB. Kputepuii Kown cxoaMMocTy UHTErpanos.

20. MNpun3Hak cpaBHeHNS 4N HECOBCTBEHHbIX MHTErPanoB 0T HEOTPULATENbHBIX (PYHKLIWIA.

21. OnpepeneHne paBHOMEPHOI CXOOMMOCTN HECODCTBEHHBIX MHTErpPanoB, 3aBucsaWmUx oT napameTpa. MpuaHak
BenepuwTpacca.

22. ObnacTb onpegeneHns 6eta n ramma yHKUMin dinepa.

0N O~ WD =

Tema 4. OudbcpepeHumanbHbie N pa3HOCTHbIe YpaBHEHUS

. YpaBHeHus B NonHbIX AndddpepeHumanax. VIHTerpupyrowmin MHOXUTENb.

. Teopema cywecTBoBaHUS U eANHCTBEHHOCTY peleHmns 3aaaymn Koww.

. Ocobble pelleHns oudohepeHLnanbHbIX YpaBHEHNIA.

. dyHOameHTanbHasa cucTema peleHnin JIMHENHoro andppepeHLmanbHoro ypasHeHms.
. MeToa Bapuauny NPon3BOSbHbIX MOCTOSHHbIX.

. Kpaesble 3apaun. Meton dpyHkumm "puHa.

. JInHeiHble ypaBHEHNS C YaCTHbIMK NPOM3BOAHBIMK 1-r0 nopsaaka.

NOoO ok W=

Tema 5. UHbopmaTuka

. OCHOBHblE MOHATWSA NPOLEdYPHOro NPOrpamMmMmMpoBaHmsI.

. Nonb3oBartenbckre npouenypbl Kak annapart TEXHONOrMU NPorpaMMnUpPOBaHNS.

. Tvnbl gaHHbIX 1 UX Knaccudukaums (Ha npumepe sa3bika Nackanb).

. ANIrOpUTMbI BBIYUCTIEHNS NOFMYECKMX POPMYII.

. AfropuTMbl moucka B NOCNenoBaTeNbHOCTSX.

. OHONPOXOAHbIE aNropUTMbl 06 bEAMHEHNS (CNIMSIHUS), MepeceYeHns 1 Pa3HOCTM MaCCUBOB.

. AfIrop1TMbl COPTUPOBKM MacCHBOB.

. Peannsauus onepatopos v TMNOB AaHHbIX CPEACTBAMM HU3KOMO YPOBHS.

9. Cnnckwn, CTekn, o4epean 1 Ux NpUMEHeHue.

10. AnropnTM nonHoro nepebopa Ha NpyuMepe 3a4ayqn 0 NepevncneHnn BCex NpaBusbHbIX packpacok rpada.
11. AnropuTm nepebopa ¢ BO3BPATOM Ha NPYMEpPe 3a4auun 0 NePeYUCEHNN BCEX NPABUIIbHBIX PACKpacoK rpada.

0O NO Ok~ WOWDN =
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12. O6xon nepesa "B rnybuHy" (C MCNONb30BaHUEM CTeKA) U "B WMPUHY" (C NCNONb3OBAHMEM Quepean).
13. AnropnTMbl 06paboTky apuUOMETNYECKINX BbIPAXEHWIA.
14. OnpegneneHne n peannaauuns OCHOBHbIX onepaLmii 06paboTku TEKCTOB.

15. HaxoxaeHve TekcTa pesynbrata onepawuuy no TeKCTy ee apryMeHToB Ha NpuUMepe ABYX CNOCOO0B BblUMCNEHNS
CYMMbl HaTypasbHbIX YUCEN.

Tema 6. YpaBHeHus1 MaTemaTuyeckomn chmsmku

1. Knaccudpmkaums nMHeiHbIx andgodpepeHumnanbHbix ypaBHEHW BTOPOro Nopsiaka ¢ YacTHBIMU NPOV3BOLHBIMA U
npuBeaeHNe Nx K KaHOHNYECKOMY BULY.

2. BblBOA ypaBHEHMWS TEMNOMNPOBOLHOCTY.
3. 3apava Koww onsi ypaBHeHus konebaHuii cTpyHbl. @opmyna [anambepa.

4. PelweHrie NepBoii KpaeBoit 3a8ayn Ans OLHOPOLHOMO ypaBHEHUS KonebaHwWii CTPYHbl METOOOM pPa3feneHus
NepeMeHHbIX.

5. an/IHLlI/II'I MakcmMmyma n teopemMa eanMHCTBEHHOCTU peleHns nepBoﬁ KpaeBOIZ 3anaydn onga ypaBsHeHus
TennonpoBoaoHOCTN.

6. MpuHUMN MakcuMyma Anst rapMOHUYECKUX CPYHKLIMIA 1 CNEACTBUS U3 HEro.
7. TeopeMbl €AIMHCTBEHHOCTH pelueHuns 3anayn dupuxne u 3anaqm HelrimaHa ans ypaeHeHus Jlannaca.

Tema 7. S13bIKu NporpaMMMpoBaHnA

. S13biku, rpamMMaTukm 1 nx knaccudpmkaums. NMpmMepbl KOHTEKCTHO-CBOBOLHBIX FpaMMaTuK.

. TpaHcnauuns apngoMeTUYeckmx BblpaXeHuii.

. Knaccol. CBoiicTBa 1 MeTOAbI, 3amMTa 9N1EMEHTOB knaccoB. Co3aaHne 1 yHUUTOXEHNE 0O BEKTOB.
. YnpasneHve auHaMn4yeckon namaTbio.

. TexHonormsa cosnaHus NporpamMm 1 KOMNNekcos. BudyanbHoe nporpamMmmmpoBaHue.

. Mpenpoueccop 1 ero 0CHOBHbIE BO3MOXHOCTY.

. Anpeca, ykagzarenu, ccbinku. AgpecHas apudmetuka.

NOoO o~ O =

Tema 8. OCHOBbI AUCKPETHON MaTeMaTuKu

1. ®yHkumm anrebpbl norukn. Peanusauus doyHkumin anrebpbl norvku gpopmynamu. KaHoHn4eckme goopmbl
npencTaBneHus oyHKUMin anrebpbl NOrmku.

2. MonHoTa 1 3aMKHYTOCTb cucTeM doyHKLMIA anrebpbl norvku. Kputepuin goyHKLMOHANBHOM MOMHOTHI.
3. Mpobnema NOCTPOEHVSE MUHUMANBHBIX AN3BIOHKTUBHBIX HOPMasbHbIX (OOPM 1 NMOAXOAbI K €€ PELIEHNIO.

4. CxeMbl N3 hyHKLUMOHaNbHbIX anemMeHToB B 6asuce {1, NN, HE}. 3apaya nocTpoeHns cxem u3 oyHKLMOHANbHbIX
9NEeMEeHTOB M NoaxoAbl K ee peweHwuio. NpumMepsl.

5. OrpaH14eHHO-AeTEPMUHUPOBAHHBIE (ABTOMATHbIE) ChyHKLMU. Cnocobbl 3aaaHUs OrpaHNYeHHO-AETEPMUHUPOBAHHBIX
hyHKUNMIA.

6. Boiumcnumblie doyHkumn. MawmHbl TeiopuHra. Teanc TelopuHra-Hepua.

7. Mpadobl. Cnocobbl 3ananHns rpadoos. MeomeTpudeckas peanusauus rpados. MNMpumepsl 3anay U3 Teopun rpadoos.

8. Kogbl. MNpobnemaTtrka Teopumn koauposaHusi. AndbaBntHoe koanposaHue. MNpobnema 04HO3HAYHOCTU KOANPOBAHUS.
IMpedukcHbIe KoAabI.

9. KoZbl C MUHMMaANbHON N36bITOYHOCTLIO.
10. MomexoycTonymnsoe koamposaHune. Kogbl XeMMuHra.

Tema 9. Teopusi BepOSATHOCTEN U MaTeMaTUYecKasi CTaTUCTUKA

1. OKBMBaNEHTHOCTb aKCMOM KOHEYHON afanTUBHOCTY U HenpepbiBHOCTM akcrome $\sigma$-anautueHoctv B
onpeneneHuy BeposSTHOCTM Ha Bynesoi anrebpe cobbiTuiA.

2. dyHKUMS pacnpeneneHns BEPosSTHOCTEN M ee CBOMCTBA.

3. HezaBncmMocTb cnyyaliHbiX BENUYWH; KPUTEPUIA NX HE3ABMCHMMOCTH.

4. 3akoH 6onblmx Yncen Yebbiwesa.

5. LleHTpanbHas npefenbHas TeopeMa 4Jisi CyMM HE3aBUCUMbIX OAMHAKOBO pacnpeneneHHblX CnyyYaiHbiX BENNYNH.

6. MoHsTne nosepuTenbHOM obnactu. [loBepuTENbHbIN MHTEPBAN AN CPEOHEr0 3HAYEHUS HOPMANbHOMO
pacnpeneneHns Npy HEN3BECTHOW QUCMEPCUN.

7. Hanbonee MowWHbIN KpUTEpWiA MPOBEPKU NPOCTON rMnoTeabl Npy NPOCTON anbTepHaTnee: nemma HenmaHa-Mupcoxa.

Tema 10. Teopusa Urp u NPUHATUE peLLUEHUN

1. MHorokpuTtepuanbHas ontummnsaums. MprHunn ontumansHocTy no Mapeto. MeTon nocnenoBaTenbHbIX YCTYMOK.
MeTog rnaBHOro Kkputepums.
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2. ManI/I'-IHbIe nrpbl. OnTtumanbHoe peweHne B YNCTbIX CTpaTernsx. Cepnnosas To4ka. YMeHbLIEHNE nopsanka nnaTexHomn
matpuubl, 1OMNHNPOBAHNE

3. KoonepaTtneHble nrpbl. AHTaroHMcTnyeckas urpa

Tema 11. UncneHHble MeToabl.

1. AnreépaMHeCKoe MHTEepnonnpoesaHme. VccnenosaHne cyuwecTBoBaHA N eOMHCTBEHHOCTU NHTEPNONALNOHHOIo
noIMnHoMa. |/|HTepI'IOJ'I$|LI,I/IOHHbII7I NOTIMHOM J'IarpaHxa. OueHKa oCcTaTo4HOro YneHa.

2. MIHTepnonsiunoHHble KBagpaTypHble popMynbl. KBagpaTypHble popMynbl HaMBbICWER anrebpanyeckoi cTeneHu
TOYHOCTMU.

3. MeTon Naycca peweHns cuctem NMHenHbIX ypaBHeHuii. MNprMeHeHne MeToaa Maycca K BbIYUCNEHWIO onpeaenvTens un
obpatHoi MaTpurupl.

4. iTepaunoHHble METOLbI PELEHNS CUCTEM NIMHENHBIX ypaBHeHuiA. MeToapl Skobu u 3einaens. ccneposaHue
CXOLMMOCTV B CNyyae MaTpuL ¢ AMaroHanbHbIM npeobnanaHuem.

5. Pa3HOCTHblE CXeMbl ans ypaBHEHUA rlyaCCOHa. ViccneposaHue yCTOVIHI/IBOCTVI C NOMOUWbIO NpnHUMNa MakCcnMyma.

Tema 12. MeTonbl ONTMMM3aU MK U UCCNiea0BaHue onepawmnin
1. MNocTaHoBKa 3ana4u NMHENHOro NporpaMmMmnpoBaHns. aes cumnnekcHoro metoaa. AnroputM CUMNAEKCHOro MeToa.

2. MNpvBeneHve 3anayy NMMHENHOro NPOrpPamMMMPOBaHNS K KAHOHMYECKOMy Bray. MeTon OONONHUTENbHBIX MEPEMEHHBIX U
METOM NCKYCCTBEHHbIX MEPEMEH-HbIX.

3. MocTaHoBKa 3a8a4v BbIMyKNOro nporpamMmupoBanmns. OnpeaeneHue 1 NpuMepsl BbiMyKbIX MHOXECTB 1 BbIMyKIbIX
PYHKLMIA. BbinyknocTb 1 3aMKHy-TOCTb Jleberosa MHOXECTBA BbIMyKI0M (oyHKLUMN. [paAneHTHOe HepPaBEHCTBO AN
BbIMYK/bIX OYHKLMIA. DKCTPEMasnbHble CBOMCTBA BbIMYyKNbIX OYHKLUMIA (Teopema O rnobanbHOM 1 1oKanbHOM MUHUMYME).

4. MeTonbl 6e3ycnoBHOM MUHUMM3ALIMK BbINYK/bIX COYHKLMIA (METOL HAUCKOPEMILero crnycka, MeTo NoKoopAMHATHOro
cnycka, metoq, HbloToHa).

5. MeTonbl peleHns 3aayu BeIMyKI0ro NporpaMMnpoBaHus (Ha Belbop, HanpuMep, MeTo YCOBHOMO rpaiueHTa, MeToq
NMPOeKUMN rpaiueHTa, MeTon, WTpadpoHbIX oyHKLNNA).

Tema 13. TexHonorum 6a3 JaHHbIX

1. Nlepapxuyeckue, ceTeBble, pensiLMOHHble 6a3bl faHHbIX. ABTOHOMHbIE, chaiin-cepBepHble 6a3bl AaHHbIX. basbl aHHbIX
Tyna KnueHT/cepsep.

2. Tunbl Tabnuu. CoBMECTHOE MCNOb30BaHWe Tabnuul.

3. VlHpekcbl, X NOCTPOeHWe, XpaHeHNE 1 UCMONb30BaHME.

4. Boibopky gaHHbIx 13 tabnuu. Onepatop SELECT-SQL.

5. Onepaumu Hag 3anucsaMm Tabnuu.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSATeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCLUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKy YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMAMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepPaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creuvaniTerta, nporpamMmmam MarmctTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasoBaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka goenepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLEro npocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

MHTepHeT-nopTan obpasosartenbHbix pecypcoB KDY - http://www.kfu-elearning.ru/

NHTepHeT-nopTan obpasoeaTenbHbix pecypcos no UT - http://www.intuit.ru

NHTepHeT-nopTan no nporpammmpoaHunto (Microsoft) - http://msdn.microsoft.com/ru-ru/ms348103.aspx
MopTtan MatemMaTnyeckux NHTEpPHeT-pecypcos - http://www.math.ru/

MopTan pecypcos no matematuke, anroputmmke n AT - http://algolist.manual.ru/

9. MeTtoauyeckue ykasaHusi Ansi 06y4arloLLLmMxcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumnu B xone NeEKLUMOHHbIX 3aHSATUI PEKOMEHLYETCS BECTW KOHCNEKTMPOBaHMe y4ebHOro matepmana.
O6palatb BHMMaHME Ha ChOPMYNMPOBKYM, PACcKpbIBAKOWME COAEPXKAHME TEX UK UHBIX NMPOLLECCOB,
Hay4Hble BbIBOAbI U NpakTUyeckne pekomeHtaumn. opabaTbiBath CBOW KOHCNEKT NEKLUX, Aenas B
HEM COOTBETCTBYIOLME 3arnncKn U3 nuTepaTypbl, PEKOMEH0BaHHOM npenonasarenem 1
NpeLyCMOTPEHHOM y4ebHO Nporpammor.

caMoCTo4A- CamocTosTenoHas pa60Ta HanpasneHa Ha YFHY6ﬂeHVIe MMeLnXca 1 nony4yeHmne HOBbIX 3HaHW.
TenbHas PeKOMeH,D,yeTCFI n3y4ynTb Mmatepuan, I'IpI/IBe,D,eHHbIVI B Crncke peKOMeH,D,yeMOVI nntepartypbl, a Takxe
pa60Ta CaMOCTOSATENbHO HANLEHHbIA OOMNONHUTENbHbIN TeOpeTI/I‘-IeCKI/IVI mMatepuan no npepnnaraembiM B Kypce

Temam. [1ns 3akKpenneHuns nony4eHHbIX 3HaHWi pekoMeHOyeTCs BbiNOSIHEHNE NMPakKTU4eCKnx 3aaHui.

3ayeT 3aueTHblii HuneT BKoYaeT asa Bornpoca. B nepeom Bonpoce 6yaeT oLeHUBaTbCs 3HaHUE
TeopeTnyeckoro matepuana. Bo BTopom Bonpoce cTyneHTy 6ynet npefnoXeHo 3anaHue,
aHanorn4yHoe ToMy, 4To BbINo N3Y4EHO B Te4eHUn cemMecTpa. Heobxoanmo pewnTb 3aaaqdy Ha
KOMMblOTEPE 1 NMPOAEMOHCTPUPOBATL KO PELIEHNS U pe3ynbTaT npernogaBaTento.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbtloTep n NpyHTEp 08 pacnedyaTku pa3nartoyHbix MaTtepuarnos.

MynbTumeouitHas ayoutopums.

KomnbtoTepHsbIi knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMOCTHN B 06paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|Mv|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atoLWmxCsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NONMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, (DOPMUPYEMbIX
OVCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMyNSLNOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIUIA AN1s Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnmn aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTN BbICTYNNEHNA 06yqa+ou4eroc9| npun 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBuM ¢ TpeboBaHnsamMm GrOC BO u y4ebHbiM nnaHom no HanpasneHuto 09.03.02
"IHChopMaLMOHHbIE CUCTEMBI M TEXHONOrMKU" 1 NPOGOUKD NOArOTOBKM "VIHDOPMALUMOHHBIE CMCTEMBI B 0Bpa3oBaHum”.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 9 ns 11. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnivHbl "dyHaameHTanbHble BONPock! npuknagHon matematukn"; 09.03.02 "MiHdhopMaLmMoHHbIe CUCTEMBI U TEXHONOrKn".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
®T/L.6.1 dyHnameHTa/IbHbIe BOMPOCh! MPUKIAAHON MateMaTnku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 09.03.02 - IHOPMALIMOHHbIE CUCTEMbI U TEXHONOM N
Mpodpunb NoAroToBKM: MIHOpMaLMOHHbIE CUCTEMDbI B 06pasoBaHmum
KBanudomkauus BeinyckHuka: bakanasp
dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016
OcHoBHas nuTeparypa:
1.MpwvBanos, V.. BeeneHve B TEOpWIO (PYHKLIMIA KOMMIEKCHOMO NEePEeMEHHOr0 [DNeKTPOHHbIA pecypc] : yuebHuk / ..
MprBanos. ? OnekTpoH. aaH. ? CankT-MNeTtepbypr : NlaHb, 2009. ? 432 c. ? Pexum goctyna:
https://e.lanbook.com/book/322
2. Pynobik B.M. JlnHeitHas anrebpa: YuebHoe nocobue / B.M. Pyabik. - M.: HALL NHgopa-M, 2013. - 318 c.
Pexwum goctyna:
http://znanium.com/bookread.php?book=363158
3. TpeHoruH, B.A. ObbIKHOBEHHbIE AMthhepeHLMaNbHbIE YPaBHEHNS [DNEKTPOHHBIN pecypc] : y4ebHuk / B.A. TpeHOruH.
? OnekTpoH. gaH. ? Mocksa : duamatnut, 2009. ? 312 ¢. ? Pexum poctyna: https://e.lanbook.com/book/2341
4. Wnpsies, A.H. BeposTHocTb-1 [OnekTpoHHbIi pecypc] : yuebHoe nocobue / A.H. lnpses. ? OnekTpoH. AaH. ? Mockea
: MUHMO, 2007. ? 552 c. ? Pexum goctyna: hitps://e.lanbook.com/book/9448

5. baxeanos, H.C. YucneHHble MeToObl [ONeKTPOHHBIN pecypc] : y4ebHoe nocobue / H.C. Baxsanos, H.IM. Xuakos, .M.
KobenbkoB. ? 9nekTpoH. aaH. ? Mocksa : U3patenbcTso 'Nlabopatopus 3HaHuit', 2015. ? 639 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/70767

6. Cyxapes, A.I". Kypc MeTonoB onTuMmnsaumm [SnekTpoHHbIN pecypc] : yuebHoe nocobue / A.l'. Cyxapes, A.B. Tumoxos,
B.B. ®epnopos.. ? 3nekTpoH. fAaH. ? Mocksa : duamatnut, 2011. ? 384 c. ? Pexum goctyna:
https://e.lanbook.com/book/2330

7. NinbuH, A.M. YpaBHeHMs MaTeMaTtuyecko conanku [DneKTpoHHbI pecypc] : yuebHoe nocobue / A.M. NnbuH. ?
OnekTpoH. aaH. ? Mockea : dPuamatnmt, 2009. ? 192 c. ? Pexum goctyna: https://e.lanbook.com/book/2181

8. MHdpopmartuka: YuebHoe nocobue / Mop pea. b.E. OguHuosa, A.H. PomaHosa. - 2-e nag., nepepab. n gon. - M.:
Bysosckuii yuebHuk: HAL NHeppa-M, 2012. - 410 c. ISBN 978-5-9558-0230-5. Pexum gocTyna:
http://www.znanium.com/bookread.php?book=263735

9. Wesuos I". C. NlnHeiHas anrebpa: Teopus 1 NpuknagHble acnekTbl: YyebHoe nocobue / I'.C. WeBuos. - 2-e u3L.,
ucnp. n gon. - M.: Maructp: MH®PA-M, 2010. - 528 c. ISBN 978-5-9776-0163-4 - Pexxum goctyna:
http://znanium.com/catalog/product/203776

10. Wesenes, KO.MM. OuckpeTHas maTemaTnka [OnekTpoHHbI pecypc] : yuebHoe nocobue / tO.M. Lesenes. ? SnekTpoH.
naH. ? CaHkT-Metepbypr : JlaHb, 2008. ? 592 c. ? Pexum poctyna: https://e.lanbook.com/book/437

11. Morunes A. B. Nnctposa J1. B. MeTonbl nporpammmpoBaHus. KoMbloTepHbIEe BbluMcneHns: YuebHoe nocobue /
Morunes A.B., Nluctposa J1.B. - CM6:6XB-MeTtepbypr, 2008. - 320 c¢. ISBN 978-5-9775-0151-4 - Pexum pocTyna:
http://znanium.com/catalog/product/350418

JononHutenbHas nuteparypa:

1.WepcTHeB A. H. KOHCNEKT nekumin no matemaTnyeckomy aHannay [TekcT: anekTpoHHbIn pecypc] / A. H. WepcTHes .?
N3g. 5-e .? OnekTpoHHble AaHHble (1 cpaiin: 2,66 M6) .? (KasaHb : KazaHckuii rocynapcTBeHHbln yHuBepcutet, 2009) .?
3arn. ¢ akpaHa .? Pexum poctyna: otkpbithiid .? URL:http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

2.MHgpopmaTumka: Kypc nekumii. YuebHoe nocobue / E.JI1. depotoea, A.A. ®enotos. - M.: 1 POPYM: NHDOPA-M,
2011.- 480 c.

Pexwum pgoctyna:
http://znanium.com/catalog.php?bookinfo=204273

3. XmakuH A. IN. Apxutektypa 9BM : yueb. nocobue: Y4ebHoe nocobue / XmakuH A.l., - 2-e nsa., nepepab. n gon. -
CM6:6XB-Metepbypr, 2010. - 347 c. ISBN 978-5-9775-0550-5 - Pexum goctyna:
http://znanium.com/catalog/product/351133
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Mporpamma ancumnivHbl "dyHaameHTanbHble BONPock! npuknagHon matematukn"; 09.03.02 "MiHdhopMaLmMoHHbIe CUCTEMBI U TEXHONOrKn".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
®T/L.6.1 dyHnameHTa/IbHbIe BOMPOCh! MPUKIAAHON MateMaTnku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 09.03.02 - IHOPMALIMOHHbIE CUCTEMbI U TEXHONOM N
Mpogounb NoAroToBKM: VHGOPMAaUMOHHbIE CUCTEMBI B 06pasoBaHum
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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 HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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