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Mporpamma aucumnnvHbl "JonoaHUTENbHbIE FNaBbl MMHeHon anrebpbl”; 01.04.02 "MpuknagHas MaTemaTka u uHgopMaTmka".

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 aucumnnvHbl "JonoaHUTENbHbIE FNaBbl MMHeHon anrebpbl”; 01.04.02 "MpuknagHas MaTemaTka u uHgopMaTmka".

Mporpammy oucumnnuHbl paspaboTan(a)(m): npodeccop, A.H. (aoueHT) Kapyesckuin E.M. (Kadenpa npuknagHo
mMaTtemaTtuku, oTheneHme NpuknagHoy MmateMaTkn 1 MHopMaTrkm), ekarchev@yandex.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 YnpaBneHvne aHanMTuyecknmm pabotamm 1 nogpasaeneHnem, yrnpasneHume

MHOQPPACTPYKTYpOii pa3paboTku 1 CONPOBOXAEHME TpeBoBaHNUM K cucTeMam

MK-3 PykoBOACTBO NPOEKTNPOBAHWEM NPOrpaMMHOro obecrnedyeHus

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- Kakum 06pa3om annapar Teopun MaTpULL NPUMEHsIeTCs AN PelleHns MaTeMaTnyeckmx 3amay.
JlonxeH ymeThb:

- nokasaTb NPUObpPeTEHHbIE HaBbIKU PaboThl C MakeTamu nNporpamMm Trna ScilLab.

JonxeH snagertb:

- TEOPETMNYECKMMMN 3HAHNSMI O METOLAX PELEHNS NPOU3BObHBLIX CUCTEM NIMHENHBIX YPaBHEHWI 1 Knaccudrkaumm
KPVBbIX BTOPOro nopsiaka.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
- OPVEHTNPOBATLCS B MHOXECTBE NPobneM, pelaemMbix METOaMUN IMHEHON anrebpbl 1 aHANUTUYECKOR reoMeTpun.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.1B.01.03 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHo obpasoBatensHoi nporpammbl 01.04.02 "MpuknanHas MatemaTvka U nHgopMaTuka
(MaTemaTtuyeckoe MOAENMPOBaHNE OU3NYECKUX NMPOLECCOB)" 1 OTHOCUTCS K AUCLIMNANHAM MO BbIGOPY.

OcsauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucuunInHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuun - 0 yaca(os), npakTndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPOSNb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTositenbHas paboTa - 36 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNHBIL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

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

Buabl 1 Yyacbl KOHTaKTHOM paboThl, Camo-

MX TPYA0EMKOCTb (B Yacax) CTOSI-

N Pasnenbl gucumnauHb! / Ce- |Nekuun,Mekumnn| Npaktu-Mpaktn-Jlabopa-fa6opa- TeNb-
monyns MeCTp| Bcero | B 3an. | 4yeckme |4yeckue [TopHble|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |(copme| Bcero |cbopme| 60Ta

1. |Tema 1. EBknngoBbl npocTpaHcTBa 1 0 0 0 0 4 0 6
5 Tema 2. JInHeliHble onepaTopbl 1 MaTpuLbl 1 0 0 0 0 4 0 6
3. |Tema 3. JInHeliHble ypaBHEHNS 1 0 0 0 0 8 0 6
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

4. Tema 4. CTpoeHne NMHenHoro oneparopa 1 0 0 0 0 4 0 6

5. Tema 5. HekoTopble knaccbl oneparopos 1 0 0 0 0 8 0 6
Tema 6. KsagpaTtunyHble popMbl U OyHKLMN.

6. |KpvBble 1 MOBEPXHOCTW BTOPOro nopsiaka 1 0 0 0 0 8 0 6
MToro 0 0 0 0 36 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. EBKNInA0BLI MPOCTPaAHCTBA

. EBknnposbl npoctparctea Rn n Cn.

. Obwwme eBKNMAOBLI IPOCTPAHCTBA

. HepaseHcTtBO Kown-byHsIkoBCKOrO

. Matpuua N'pama. OpToroHanbHble CUCTEMbI BEKTOPOB

. Mpouecc optoroHanusauun I'pama-limmara

. PasnoxeHve Bektopa no 6asucy eBknmaoosa NPOCTPaHCTBA.
. Bbluncnenue ckanspHoro nponsseneHus.

. MpuMepbl opToroHanbHbIx 6a31coB

9. Cymma v nepeceyeHre noanpoCTPaHCTB

10. PaamMepHOCTb CyMMbl NOANPOCTPaHCTB

11. OpToroHanbHas NPoeKUns BEKTOpa Ha NOANPOCTPaHCTBO
12. OpToroHanbHOe pa3noxeHrne eBkNnNA0Ba NPOCTPaHCTBA

0 NOoO Ok W=

Tema 2. JIuHenHbIe onepaTtopbl U MaTpULLbI

. JInHeliHble onepartopsl.

. HelictBus Hap onepaTopamu

. ObpartHeblit onepatop

. Onepartop pasnoxeHus no 6asmcy

. N3oMopdhmam KOHEYHOMEPHbBIX MPOCTPaHCTB
. Obpas oneparopa.

. Ylopo onepartopa

. Martpuua oneparopa

9. MaTtpuua obpaTtHoro onepartopa

10. PaHr matpuubl

11. OnemMeHTapHbIN METOA BbIYUCNEHNS paHra MaTpuLbl

00N O~ WDN =

Tewma 3. JluHeinHble ypaBHEeHNA

1. Oblee peweHre NMHERAHOro ypaBHEHUS.

2. CncTeMbl NIMHERHbIX anrebpanyecknx ypaBHeHu.

3. Ycnosus paspewmmocTu.

4. dyHOaMeHTaNbHas cUCTEMA PELIeHNn 0HOPOAHOM CUCTEMbl IMHEWHbBIX anrebpanyecknx ypaBHEHWIA.
5. YacTHoe pelieHre HEOLHOPOLHON CUCTEMbI IMHENHBIX anrebpanyeckux ypaBHEHNIA.

6. MocTpoeHne obWero pelweHnst CUCTeMbl IMHEHbIX anrebpanyecknx ypaBHEHMI

Tema 4. CTpoeHMe NMHENHOro oneparopa

1. VIHBapmaHTHbIE MOANPOCTPAHCTBA

2. CobcTBeHHble Yyncna n cobCTBEHHbIE BEKTOPbI . XapakTepucTMHeCcKmii MOAMHOM 1 XapakTepucTmieckme ymcna
3. Mpun3Hak NUHeRHO He3aBUCMMOCTM COBCTBEHHBIX BEKTOPOB

4. l'eoMeTpuyeckas u anrebpanyeckas KpatHOCTM cobcTBeHHbIX Yncen Onepartopbl NPOCTOR CTPYKTYpbI

am PAEKTPOHHBH
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5. uBapmaHTbl oneparopa
6. IHBapmaHTHblE NOANPOCTPaHCTBa oneparopa B BEWeCTBEHHOM MPOCTPaHCTBe

Tema 5. HekoTopble Knaccbl onepaTtopos

. JlnHeiHble dpyHKUMOHanbl ConpsxXeHHbIA onepaTop

. Beluucnexme matpuubl oneparopa B €BKIMAOBOM MPOCTPAHCTBE JIMHEHbIE YpaBHEHNS B €BKIMO0BOM NPOCTPaHCTBE
. CaMoconpsXeHHbIN 1 KOCOSPMUTOB OMNepaTopbl

. HeotpuuartenbHbIi 1 nONOXUTENBHO ONPeaeneHHbI oneparopsl

. YHUTapHbI onepaTop

. HopmanbHbIn onepatop

. BapraumoHHble cBoiicTBa COOCTBEHHbIX YMCEN CaMOCOMNPSIXXEHHOrO onepaTopa

. Onepatopbl B BELECTBEHHOM eBKIMO0BOM npocTpaHcTee. Obwume ceeneHnst CTpykTypa HOpMabHOro oneparopa
9. CTpyKkTypa OpTOroHanbHoOro oneparopa

10. MaTtpuupl BpaleHus n otTpaxeHus

0O NO Ok W=

Tema 6. KBappartuuHbie oopMbl M pyHKLMU. KpuBbie 1 NoBepXHOCTU BTOPOro nopsaKa

. KaHoHn4eckuin Bug kBaapaTnyHon oopmbl

. 3aKOH MHepLMK KBaapatnyHbix dopM [onoxmnTenbHo onpeneneHHble KBagpatnyiHbie (opMbl
. KBagpatnyHas doyHKLMSA 1 ee nHBapUaHTbI

. MNpuBeneHHas doopma KeaapaTUyHoOM OyHKLIMM

. MpuBeneHve Kk npocTeiwemy Buoy ypaBHEHUS KPUMBOW BTOPOro nopsaka

. iccnepnoBaHme reomeTpryeckmx CBOMCTB KPUBbLIX BTOPOro nopsaka

. MpuBeneHve k npocTeiwemy Buoy ypaBHeHNs NOBEPXHOCTW BTOPOro nopsaka

. [eoMeTpuyeckne cBoncTBa NOBEPXHOCTEN BTOPOro nopsiaka

0O NO Ok WD =

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0obecnevyeHns O CaMOCTOSITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayAUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCLUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPO/O MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroLWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypPO U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieyuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHUCTEpPCTBa Hayku 1 Bbicwero obpasoBaHus Poccuiickoin ®enepauun ot 6 anpens 2021 rona Ne245)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHONM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpPKyY
OCBOEHUS KOMMETEHUMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPeCTB BK/loYaeT OLEeHOYHble
CpeLCTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNiO);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPeacTBa;
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- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMpPYEMbIM pe3yfibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)
OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwWmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX M3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMCTEME "DNEKTPOHHbIA yHUBEpPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON N1 OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxonmuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

NHTepHeT-nopTan obpasoBatenbHbix pecypcos KDY - http://www.kfu-elearning.ru/
VHTepHeT--nopTan pecypcos No MateMatu4yecknum Haykam - http://www.math.ru/
WHTepHeT-nopTan pecypcoB No mateMatMyeckmm Haykam - http://www.allmath.com/
MHTepHeT-nopTan pecypcos No MatemaTtudeckmm Haykam - http://www.mathnet.ru

komaHgpa MS Teams [LononHUTENbHbIE FNaBbl NMHENHOW anrebpsbl -
https://teams.microsoft.com/l/team/19%3a0764e0bc0cb94ad1836f519dc23d3f7f%40thread.tacv2/conversations?groupld=0a47:

komaHoa MS Teams [JononHWTeNbHbIE rNaBbl NMHeHoM anrebpbl -
https://teams.microsoft.com/l/team/19%3a0764e0bc0cb94ad1836f519dc23d3f7f%40thread.tacv2/conversations?groupld=0a47-

OdomumanbHbivi cainT Scilab - http://scilab.su/

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)
Bug pa6ot MeToaouuyeckue peKkoMeHaaUum

nabopatopHble| Mpun BbiNnonHeHNM nabopaTopHbix paboT HE0HX0AMMO NCMONb30BaTh TEOPETUYECKMIA MaTepman,
paboTbl enaTb CCbIfIK/ Ha COOTBETCTBYIOLME TEOPEMbI, CBONCTBA, ChOopMybl 1 Np. PelweHune 3apad
nanaraeTcst NoApPo6HO 1 COOEPXNT HEOOXOANMbIE MOSICHUTENbHBbIE CChINKW. Tekywmne 3anaHnsa Ha
nabopaTopHble paboTbl BblAAITCS KaX Oyl HEAENO Ha NPakTUYecKoM 3aHATUW. VIHamBmayanbHble
JOoMalWHMe 3a4aHns BblAaloTCsl Ha NPaKTUYECKUX 3aHSATUSIX B HaYane N3y4YeHnsl COOTBETCTBYOLWMNX
TEM.
Peanuzaumsa naHHol aucumnanHbl npeanonaraeT kak 04Hoe, Tak U ANCTaHUMOHHOE hopMy
0by4eHuns.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | MisydeHne maHHOro Kkypca npegycmatpuBaeT CMCTEMaTUYECKYo CaMOCTOSTeNbHYI0 paboTy CTyAEHTOB

TenbHasi HaL TEOPETUYECKMM MaTepranom, TEKCTaMu PEKOMEHIOBaHHbIX y4eBHNKOB U y4ebHbIX Nocobui;

pabota pa3BuTVE HABLIKOB CAMOKOHTPOISI, CMOCODCTBYIOWMUX NHTEHCUdMKaLUmmM y4ebHOro npouecca.
CTyneHTam cnepyeTt CTPEMUTLCS K akTUBU3aLMN 3HAHWIA HA 3aHSATUSIX MO 4PYrM
€CTECTBEHHO-HAy4HbIM JUCLMMN/IMHAM, CBSA3aHHbBIM C AaHHbIM KypcoM. OCHOBHOW LieNbo
CaMOCTOSITENbHbIX 3aHSATWI MO AaHHOMY Kypcy SBNsSieTcs yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMOB MNOCTPOEHUS NPUBNXEHHBIX CXEM, KOTOPbIE UCMOMb3YIOTCS NPU annpoKcuMaumm
rpaHWYHbIX 3a8a4 NS AndpdepeHUmanbHbIX YPaBHEHUIA U MHTErpanbHbIX ypaBHeHWiA. Mpu
MOArOTOBKE K KaXA0My 3aHsTUIO Heobxoaumo obpatutbes K yuebHoMy nocobuio. Heobxonmmo Takxe
N3Y4nTb NUTEPaTypy Y UHTEPHET-UCTOYHKKU MO AAHHON TeMe, YTOBbl yTOUHWUTL ONpeaeneHus,
(POPMY/IMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHaNory pelaemMbiM 3a4a4am 1 BbIMOHSIEMbIM
ynpaxHenusim. Mpn paboTe ¢ NnpuMepamMn HEOBXOANMO CTPEMUTBLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLeHnsl Kax a0 KOHKPETHOM 3aaa4n, HO 1 K MOHUMAaHUIO Lenn ero ynotpebneHns B
LIaHHOM KOHTEKCTE, (PYHKLIMOHANbHOM Harpysku, KOTOPOI AaHHbIl NpuMep obnanaer.
CamocTosiTenbHasi pabota no Usy4yeHuto Kypca npennonaraeT BHeayauTopHyio paboTty. dTtanbl
BbIMOJIHEHNS caMOCToATENbHbBIX PaboT: 1. MpocMoTp y4ebHoro nocobus 1 pekoMeHayeMon
nuTepatypbl No Teme 3ananusi. 2. CocTaBneHne pestoMe NPoYMTaHHOM rnasbl COOTBETCTBYIOLLErO
pasgena pekoMeHLyeMoro TEoPEeTMHECKOro NCTOYHMKA Unn y4ebHuka. 3. BeinonHeHue 3anaHnii no
TEME U X KOMMEHTVPOBaHME.

aK3aMeH Mpun NOAroToBKE K 3a4eTy U aKk3aMeHy obyyaloweMycsi pEKOMEeHOYeTCsi COCTaBWTb MaH npoLecca
MOLrOTOBKM, BKNOYAKOLWEN N3y4eHne, MOBTOPEHME, CUCTEMAT3ALMIO, NTOTMYecKyio 06paboTky
matepuana, aHanm3 nosy4eHHOM NHGPOPMAaLIMEN C BbISIBIEHUEM BO3MOXHbBIX CNEACTBUI Y HESIBHbBIX
CBOWCTB 06'bEKTOB, COCTABNIEHVNEM CMMCKA BO3MOXHbBIX AOMONHUTENbHBIX BOMPOCOB M 3aAaHui,
MOLrOTOBKY K BbIMONHEHUIO NPaKTUYECKMX 3a8ay Mo TeMam AUCLMMINHDI.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co3[aHne BO3MOXHOCTEN ANns 0byyatoWwmxcs BOCNPUHNUMATL OAHY M TY Xe MHpopMaumio N3 pasHbiX UCTOYHWUKOB -
HanpumMep, Tak, 4Tobbl NULA C HAPYLWEHNSAMM cryxa NonyYanyn MHopMauuto BU3yanbHo, C HAPYLIEHUSMU 3pEHMS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepPHATUBHbIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;
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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‘-IeHI/IFI, 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 YCTaHOBﬂeHHOIﬁ 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;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®FOC BO n yyebHbiM nnaHom no Hanpasnenuto 01.04.02

"MpuknagHaa matemartuka v nHgopmaTnka" n Maructepckon nporpamme "Martematnyeckoe MoaenMpoBaHue
dom3MYEeCKnx npoLeccos".
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61.B.[1B.01.03 LononHutenbHbie rnasbl IMHEHoA anrebpb!

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpmnb noarotoskn: MaremaTnyeckoe MogenmpoBaHne unsnyecknx NpoLeccos
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.Kapuesckuin, E. M. Nlekuun no nuHeiHom anrebpe 1 aHanuTM4eckoi reomeTpun : ydebHoe nocobue / E. M.
Kapuesckuid, M. M. KapueBckuii. - 2-e nsg., nepepab. u non. - CaHkt-MNetepbypr : JlaHb, 2018. - 424 c. - ISBN
978-5-8114-3223-3. - TeKCT : aNeKTPOHHbIN // JlaHb : aneKTpoHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/109505 (aata obpaleHus: 12.05.2020). - Pexum pocTyna: ofis aBTopus. nosb3osateneil.

2. inbuH, B. A. NuHeiinas anrebpa : y4ebHuk / B. A. UnbuH, 3. I'. To3Hsk. - 6-e n3L., ctep. - Mocksa : PU3MATIINT,
2007. - 280 c. - ISBN 978-5-9221-0481-4. - TeKkCT : 9NeKTPOHHBIiA // JTaHb : anekTpoHHO-6ubnnoTteyHas cuctema. - URL:
https://e.lanbook.com/book/2178 (nata obpalieHms: 12.05.2020). - Pexum nocTyna: onsg aBTopvs. Nonb3oBaTeneil.

3. lWepwHes, B. I'. OcHoBbI NnHeHO anrebpbl 1 aHaNUTUYECKOW reoMeTpun: yuebHoe nocobue / WepwHes B.T". -
Mockea: H/ALL UHDPA-M, 2017. - 168 c. (Bbiciuee obpazosaHue: bakanaspuat) ISBN 978-5-16-005479-7. - TekcT :
aneKkTpoHHbIA. - URL: https://znanium.com/catalog/product/558491 (mata obpalerus: 12.05.2020). - Pexum goctyna:
no noanmcke.

JdononHutenbHasa nuteparypa:

1. Wesuos, I'. C. NlnHeHas anrebpa: Teopus 1 npuknagHbie acnekTol: yuebHoe nocobue / I'.C. LWesLos. - 3-e nag., ucnp.
n gon. - Mockea: Maructp: HALU MH®PA-M, 2019. - 544 c. - ISBN 978-5-9776-0258-7. - TekcT : anekTpoHHsbIi. - URL:
https://znanium.com/catalog/product/1015326 (nata obpauweHusi: 12.05.2020). - Pexwvm goctyna: no noanuncke.

2. lopnay, b. A. lnHeiiHas anrebpa : yuebHoe nocobue / B. A. Mopnay. - CaHkT-MeTepbypr : laHb, 2012. - 480 c. - ISBN
978-5-8114-1427-7. - TeKCT : 3NeKTPOHHbIN // JlaHb : aneKTpoHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/4042 (nata obpauieHuns: 12.05.2020). - Pexxum focTyna: onsi asTopva. Nonb3oBaTeneil.

3. Mpaconos, B. B. 3apa4n u Teopembl nuHeliHon anrebpsl / B. B. Mpaconos. - Mockea : MLIHMO, 2016. - 576 c. - ISBN
978-5-4439-2475-5. - TeKCT : 9NEeKTPOHHBI // JlaHb : 3aneKTpoHHO-6nbnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/71853 (nata obpaweHuns: 12.05.2020). - Pexwum goctyna: ons aBTopya. Nofb3oBaTenem.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpmnb noarotoskn: MaremaTnyeckoe MogenmpoBaHne unsnyeckmnx NpoLeccos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHxuua 10 na 10. Bl YHH

AR 5 AN LM O



