MHHHCTEPCTBO HAYKH H BBICLIETO o6pazoBaHHA
Poccuiickoii deaepaurdy

desiepaibHOE roCyAapCTBEHHOE 610KETHOE
o6pa3zoBaTe/bHOE YUPeKACHHE peicIuero oOpazoBaHuA
«JloHeuKHi rocyapcTBeHHbIH YHHUBEPCHTET?

aKynbTET MATEMATHKH M HHPOPMALHOHHEIX TEXHONOrMH
Kade/pa BICIIeH MaTeMaTHKH H MCTONMKH npenofaBaHus MaTeMaTHKH

MOJAIrOTOBKA K CAAYE H CJIAYA T'OCYJAPCT BEHHOI'O
9K3AMEHA

44.00.00 OGpazoBaHue M MEJArOrHYECKHE

HayKH
ITporpamma Gakanaspuata

VKpynHeHHas rpynna HanpaBIcHHA

NOArOTOBKH
IMporpamma BeicLICro 06pa3oBaHHA

44.03.05 INeparornueckoe obpasosaHie

(c ABYMA NPOdUAAMH NOATOTOBKH)
MaremarHKa 1 HHOpMaTHKA

HanpapneHue noaroToBKH

[Mpo¢uas NOArOTOBKH

Keanuduxaums Bakanasp

®opma 0by4eHns OuHas, 3a04Has

PaGoyas nporpaMma ajanTHpoBaHa Jns Jnu
¢ OrpaHHYeHHbIMH BO3MOXKHOCTAMH 3/10POBbA 1 HHBINAOB

Jloneuk 2024



PaGoyas nporpaMma rocyaapcTeeHHoi utorosoit arrectaunn «floaroroBka K caave
cAaua rocyJapcTBEHHOro JK3aMena» /U 00ydaloWMXcs MO HanpaBleHHIO MOArOTOBKH
44.03.05 Tlemaroruueckoe obpazosanue (¢ asyms npodunamu rnoarorosk) (Ipoduns:
MaremaTuka M MHGOpMATHKa), COCTaBIEHA HAa OCHOBaHWM DeaepanbHOro rocyaapcTBEHHOro
ofpasopaTensHOro craHaapra Beicwiero ofpazoBaHua - Oakanapuar Mo HanpasiCHHIO
noarotoeku 44.03.05 Ileparoruyeckoe obpazopamue (¢ ABYyMA NpoQuUAAMM MOArOTOBKH),
YTBEPIKAEHHOTO npukasom MuHHcTepeTBa ofpasoBanus M Hayku Poccuiickoilt @eaepaunyu ot
22 depans 2018 r. Ne 125 (¢ wu3m. u pon.), Ilopsgka opraHM3auMi H OCYWICCTBACHHA
obpa3oBaTenbHOM AeATENLHOCTH MO 00pa3oBaTe/lbHBIM MPOrpaMMaM BeICWIEro 00pasoBaHus —
nporpaMmaMm GakanaspuaTta, MporpamMMaM creuManuTeTa, MNporpaMMaM MarucTpatypel OT
06 anpens 2021 r. Ne 245 (c u3M. ¥ A0M.), B COOTBETCTBUH C y4eOHBIM MIAHOM, YTBEPKACHHBIM
Yyenusim cosetom PI'EOY BO «JJouI'Y» ans nabopa 2024 roaa.

Paspaborumk: ,
AOUCHT Kadeaphl BBICIIEH MATEMaTHKH

M METOJMKH MPENOAaBaAHUA MATEMATHKH,
KaHI. Nea. HayK, AOUCHT 1 JL.H. Cenaxosa
Pabouas nporpamma ogobpeHa Ha 3acenaHuu Kaeapsl BeICUIEH MaTeMaTHKH H METOAHKH

MpenojaBaHuA MaTeMaTHKH
[Mpotoxon ot 26.03.2024 r. Ne 11

3asenytouuit kadeapoi t % E.H. Cxada
COI''TACOBAHO:

Hekan akynbrera MATEMaTHKH U

HHPOPMaLIMOHHBIX TEXHOJIOIHH H.A. Mouceenko
28.03.2024 r. ¢

VyebHO-METOAHYECKAA KOMHUCCHA (aKyILTeTa MATEMATHKH H HHPOPMAUMOHHBIX TEXHOOTHIA.
IMportokon or 27.03.2024 r. Ne 3

[peacenarens W/ JI. K. Cenakosa
PyKoBOAHTEIb OCHOBHO#H NMPOhecCHOHANBHOM

06pa30BaTe/ILHOM MPOrpaMMel, %

A-p nea. Hayk, npod., 3as. kad. BMuMIIM E.H. Cxada
26.03.2024 r.
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1. MECTO I'OCYJIAPCTBEHHOM UTOI'OBOM ATTECTALIMM B CTPYKTYPE
OBPA3OBATEJIbHOM ITPOI'PAMMEI

1.1. TpeGoBanust K NpeABAPUTEIBHON MOATOTOBKE OOYYAIOIIMXCS, IMPEIIISCTBYIONINE
JUCLMIUIMHBI, Ha KOTOPBIX OCHOBBIBAETCS IOATOTOBKA K TIOCYJapCTBEHHOMY
9K3aMeHY: BCe TUCHMILUIMHBI U MPAKTUKK IPOTPaMMBbl OaKkaiaBpHara.

1.2.T'ocynapcTBeHHass MTOroBas aTTeCTallUsl YCTAaHABIUBAECT YPOBEHb IOJTOTOBKH
BBIMTYCKHUKA K BBIMOJIHEHUIO MPO(ECCHOHAIBHBIX 3alad W COOTBETCTBHE €r0
HNOArOTOBKM  TpeOOBaHMSAM TOCYJAapCTBEHHOIO  00pa3oBaTENbHOIO  CTaHAapTa
3asIBJICHHOT'O HalpaBJIEHUs MOATOTOBKH.

2. OIIMCAHUE I'OCYJAPCTBEHHOW UTOI'OBOM ATTECTALIMU

2.1.00m1as xapakTepucTuKa

HaumenoBanue nokazarens 3HaueHue nokasaress
HazBanue oOpa3oBaTebHOM MPOTPaMMBI 44.03.05 Ilemarornueckoe oOpa3oBaHUE
(c nByMst mpoUISIMU TOATOTOBKH )
(ITpodunp: Maremarnka 1 ”HGOPMATHKA)

udp 1 Ha3BaHUE B COOTBETCTBUU C b3.b.1 [loaroroBka k craye u caaya
y4eOHBIM TUIAHOM rOCYJIapCTBEHHOTO YK3aMEHA

Yacte 00pa3oBaTeILHON MPOTPaMMBbI ['ocynmapcTBeHHAst UTOTOBAsI ATTECTAIUS
KonuuecTBO 3a4eTHBIX €IMHULL / BCETO YacOB 3/108

2.2.Pactipenenenue yacoB 1no ¢popMaM U nepuoaaMm oOyueHus

OO0111€€ KOJINYECTBO YaCOB
o
E CaMOCTOSI-
dopma g1 g i Sona- i - o
> | 2 JIEKIA nabopa- | mpaKkTh TEJILHOU opma
o0y4yeHus & S BCETO
8 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTb
OuHas 5 10 108 108 JK3aMeH
3aouHas 6 11 108 108 JK3aMEH

3. LEJU T'OCYJAPCTBEHHOI UTOIOBOM ATTECTALIUU

[lenpr0 rOCYHApCTBEHHOM WTOTOBOM AaTTECTAllMM SBJSAETCS YCTAHOBIICHUE YPOBHSA
MOATOTOBKU BBITYCKHUKA K BBITOJHEHUIO MPO(PECCHOHANIBHBIX 3a7a4 U COOTBETCTBUS STOTO
YpOBHS  TpeOOBaHUSAM TOCYJApPCTBEHHOTO 0O0pa3oBaTeNbHOIO  CTAaHAApTa  3asBIECHHOTO
HanpaBJIeHUs MOArOTOBKU. Llenblo MpoBeneHUs 3K3aMeHa SIBISETCS MPOBEPKAa TOTOBHOCTH K
BBITIOJTHEHUIO 3a/ad  NpOo(eCCHOHATBHOW JIEATENhHOCTH, a Takke chopMHpoOBaHHOCTH
KOMIIETEHITHH.

4. KOMIETEHIHN OBYHAIOHIETOCS, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, X
NHAVKATOPHI U TNTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA

4.1 KoMmnereHnun

Komnerenumn
VYK-1. CnocobeH ocCymecTBIsSITh TOWCK, KPUTHYCCKHWW aHalu3 M CHHTE3 WH(GOpMaIu,
MIPUMEHSITh CHCTEMHBIN TIOJIXO ITIsl PEeIICHHSI TOCTABJICHHBIX 33]a4
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VYK-2. CnocobeH ompenensaTh Kpyr 3alad B paMKax TIOCTAaBICHHOW MM W BBIOMpATh
OIITUMAJIBHBIC CHOCO6LI HX PCUICHUS, UCXOOA U3 I[GIZCTB}HOH.IHX ITPaBOBBIX HOPM, UMCIOIIUXCS
PECYPCOB U OTpaHUYEHUN

VYK-4. Cnoco0GeH OCyIIeCTBIATh AEIOBYI0 KOMMYHUKALMIO B YCTHOM M MUCBMEHHOW (hopmax
Ha rOCyapcTBEHHOM si3bike Poccmiickoit Penepannu 1 M”HOCTpaHHOM(BIX) SI3bIKE(aX)

OIIK-1. CrnocobeH OoCyHIeCTBIATh MPOPECCHOHAIBHYIO ICSITEILHOCTh B COOTBETCTBHH C
HOPMATHBHBIMH TPAaBOBBIMH akTamMu B cepe oOpa3oBaHUS U HOpMaMH MPO(HECCHOHATLHOU
9THUKHN

OIIK-2. CnocobeH ywacTBOBaTb B  pa3pabOTKE OCHOBHBIX H  JIOMOJHHUTEIbHBIX
0o0pa30BaTeNbHBIX MPOrpaMM, pa3padaThiBaTh OTICIBHBIE MX KOMIIOHEHTHI (B TOM YHCIE C
MCIO0JIb30BaHWEM HH(GOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH)

OIIK-3. CnocobeH OpraHu3oBBIBATh COBMECTHYI0 M HHIMBUAYAJIbHYIO Yy4eOHYIO U
BOCITUTATEIILHYIO JESTEIBHOCTh 00YJaIOUIMXCs, B TOM 4YHCIe ¢ 0COOBIMU 00pa30BaTeIbHBIMU
NOoTPeOHOCTSIMH, B COOTBETCTBHM C TpPEOOBAHUSMH TOCYIApCTBEHHBIX O0pa30BaTEIbHBIX
CTaH/IapTOB

OIIK-4. Crioco0eH OCYIIECTBIATh IyXOBHO- HPABCTBEHHOE BOCIHTAHHE OOydJaIONIUXCS Ha
OCHOBE 0a30BBIX HAIIMOHAJIBHBIX IEHHOCTEH

OIIK-5. CnocoOeH OCyIEeCTBISATh KOHTPOJIb M OIEHKY (OPMUPOBAHHS PE3YIbTATOB
o0pa3oBaHus 00YYarOIIMXCS, BBISBIAT U KOPPEKTUPOBATH TPYAHOCTH B O0YUCHHUH

OIIK-6. CnocoOeH  UCHONb30BaTh  IICHXOJOrO-  IENAaroruyeckue  TEXHOJOTMH B
npoeCCHOHATTLHON  JIEATENIbHOCTH, HEOOXOJMMbIE [UIS WHAMBHIyaTH3alMd OOy4YCHHS,
pa3BUTHs, BOCIUTaHMUA, B TOM 4Hcie OOy4yaroIIMXCsi € OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTAMU

OIIK-7. Cnoco0eH B3aUMOJEHCTBOBATh C YYaCTHUKaMH OOpa30oBaTENbHBIX OTHOILICHUI B
paMKax peajn3anuu 00pa3oBaTeNIbHBIX MPOrPaMM

OIIK-8. CriocobeH oCylIecTBIATh MEAarorMyeckyro AesTeIbHOCTh Ha OCHOBE CIELHaTbHbIX
Hay4HbIX 3HAaHUU

OIIK-9. CnocoGeH TmMOHMMAaTh MPUHLUIBI PAOOTHI COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH M MCTIOJIB30BATh MX JIJISl pEIICHUS 3a/1a4 TPOo(ECCHOHATBHON IeATEIIbHOCTH

IIK-1. CrocobeH NpoeKTUPOBaTh, PEAlM30BBIBATH 00pa30oBaTEeNbHBII W BOCHUTATENHHBIN
mporecc B 00pa3oBaTeIbHBIX OPraHU3aldsIX OCHOBHOTO OOIIET0, CPEeIHEero oOIero
o0pa3oBaHUs

[MIK-2. CriocoOeH OCYHIECTBIIATh IMEJarorH4ecKyr0 JeSITeIbHOCTh IO MPOCKTHPOBAHUIO M
pealu3ali  OCHOBHBIX 0011e00pa3oBaTeNbHBIX MPOTPaMM B MPEAMETHBIX 00JIACTsIX
«Marematuka» u «MHpopMaTrkay

[TK-3. Crioco6eH ocyIiecTBIATh MpenogaBaHue Mo JOMOIHUTEILHBIM 00111e00pa30oBaTeIbHBIM
rporpammam B obsiactu «MaTtemaTuka

[IK-4. CrniocobeH NpHUMEHSATh 3HaHHE OCHOBHBIX IIOJIOKEHUH MaTeMaTHYeCKON HayKu |
MH(POPMATUKH, OCHOBHBIX IIOJIO)KEHUH HCTOPUM Pa3BUTHUA MaTeMaTHMKH W HMH(OPMaTHKH,
HBOJIIOIIMM MaTEMaTHUECKHUX HeH B Mpo(dhecCHOHATbHON NesITeIbHOCTH

5. TTIPOI'PAMMA ITOAT'OTOBKU K CAAYE U CIAYU TOCYAAPCTBEHHOI'O

OK3AMEHA
HasBanne TeMbl Kpatkoe conepxanuie TeMbl (BOIPOCH TEMBI)

Pazpen 1. MaremMartuka

Pasznen 2. Nudopmaruka u napopmainoHHO-
KOMMYHHMKAIIMOHHBIE TEXHOJIOTUU

Pasznen 3. MeTtonuka 00ydyeHus MaTeMaTHKE 1
nHpopMaTuKe

Paznen 4. 3anaqu
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6. CTPYKTYPA U COAEPXAHUE ITOAI'OTOBKHU K CJIAYE U CAAYUN
I'OCYIJAPCTBEHHOI'O 5K3AMEHA

6.1.®opma oOyueHust — ouHas, Kypc — 5, cemectp — 10

HaumenoBanust pa3ienoB u Tem Kosectso acos
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero

Paznen 1. MaremaTtuka 27 27
Paznen 2. UndopmaTuka u 27 27
MH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUU
Paznen 3. Meroanka o0y4eHus] MATEMaTUKE 27 27
1 nH(opmMaTHKe
Pazpnen 4. 3agaun 27 27
NTOI'O ITO KOMITOHEHTY OIIOIT 108 108

6.2.®opma oOyueHust — 3a049Has, Kypc — 6, cemectp — 11

HaumeHnoBanwust pa3aeiioB U TeM Konmectso uacos

Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

Pasnen 1. Maremaruka 27 27
Paznen 2. Uadopmaruka u 27 27
MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUU
Paznen 3. Meroauka o0y4yeHHs] MaTeMaTUKe 27 27
1 nHpOpMaTHKe
Paznen 4. 3agaun 27 27
NTOI'O 11O KOMITOHEHTY OIIOIT 108 108

6.3. KoHTposbHbIE BOIPOCHI

Paznea 1. MaremaTnka

Anzedpa, Ouckpemnas mamemamuka U Mamemamuieckasn 102uKa
1. Omnpenenutens KBaApaTHOW MaTPHUIIBL: OTIPEACTICHUE U CBOMCTBA (JI0Ka3aTh IBa-TPH).

[TpaBuiio Kpamepa perienus cucteM JIMHEHHBIX ypaBHEHUH ((popmynupoBka).

2. OO0patHas marpuua (onpenenenue). Kputepuilt o0patumMocTi MaTpuibl (10Ka3aTh) U
dbopmysna oOpaTHON MaTPHUIIBL.

3. T'eomerpuueckas uHTEpHpeTalus KOMIUIEKCHBIX yKcen. Tpuronomerpuueckas popma
KOMIUIEKCHOTO 4Hcia (BBIBECTH). YMHOXKEHHE W JIeJICHHE KOMIUIEKCHBIX YHCeNl B
Tpuronomerpuuecko popme, Gopmyna MyaBpa, U3BJI€UEHHE KOPHEH U3 KOMIUIEKCHBIX YHCEN
(opMyIIBI BEIBECTH).

4. OcHoOBHas Teopema ajareOpbl MHOTOWIEHOB ((pOpPMYJIMPOBKA) U CIEACTBUSA U3 HEe
(mokazarts).

5. Kopuu mMHOrounena, kparHble KOpHH MHorowieHa (ompenenenus). Teopema be3y u
CIIEICTBUE U3 Hee (oKa3aTh).

6. Koopaunatsl BekTopa W ux cBoiicTBa. IIpeoOpa3oBaHne KOOpAMHAT BEKTOpa MpHU
nepexoie OT OAHOro 0aszuca K ApyroMy (C BBIBOJIOM).

7. Cucrembl TMHEHHBIX alreOpandecKkux ypaBHeHU. Kputepuili COBMECTHOCTH CUCTEMBI
JTUHEeNHbIX ypaBHeHul (Teopema Kponekepa-Kanennu, nokasats). YactHoe 1 oOliee pemieHus.

8. [Ilpomecc oproroHanM3anMd W TEOpeMa CYIIECTBOBAHUS OPTOHOPMHPOBAHHBIX
0a3uCcoOB B €BKJIMJIOBOM IIPOCTPAHCTBE (JOKA3aTh).

9. Jluneiinble onepaTopbl. COOCTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO
oriepaTtopa M MX CBOMCTBA (J]0Ka3aTh). XapaKTePUCTUUCCKUM MHOTOUJICH JIMTHEHHOTO orepaTopa.
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10. MHoxecTBa M omnepanud Ha HuUX (OObeIUHEHHe, TepeceyeHne, pa3HOCTh,
CUMMETpUYECKas pa3HOCTh, AonojHeHne). CBONCTBA omnepanuii (oka3aTh 1Ba-TPH).

11. bunapHble OTHOILICHMS, OTHOIICHUS SKBHBAJCHTHOCTH, YAaCTUYHOTO MOPSAJIKA,
CTPOTOro NopsiaKa, IMHEHHOTO Mopsi/iKa, (PYHKIIMOHATbHBIE, B3AUMHO OJJHO3HAUHBIE.

12. Beicka3bplBaHUS M JIOTUYECKHE ONEPALMU HAa MHOXKECTBE BBICKA3bIBaHUU; (opMmyIa
anreOpbl BbICKa3bIBaHUN. J[0Ka3aTh qBe-TpU PaBHOCUIBHBIX (POPMYJIBL.

Mamemamuueckuii ananu3s

13. IlonsitTue HenmpephIBHOW (PYHKIIMU OJHOTO NMEPEMEHHOTO B TOYKE U Ha MHOXKECTBE.
CoiicTBa (hyHKINH, HETIPEPBHIBHBIX HA OTPE3KE (J10Ka3aTh OJIHO).

14. Tlonsatue muddepeHnUpyeMoii B TOYKE W HA MHOXKECTBE (QYHKIMH OJHOTO
NepeMEeHHOT0, HeoOxonumMoe yeroBue nuddepenupyemoctu. Teopema Jlarpanxka 0 KOHEUHBIX
MIPUPAIICHUSX (I0Ka3aTh).

15. TlonsTue cxopsmerocs uuciaoBoro psaa. Kpurepuil M mnpu3zHaku CcpaBHEHUS
CXOJMMOCTHU TOJIOKUTEIBHOTO YHCIOBOTO psAja (I0Ka3aTh MPU3HAK CPABHEHUS B MPEICIbHOMN
dbopme).

16. Ilonsitue wuHTErpHpyeMoil Ha oTpe3ke [a;b] GdyHKIuH, HEOOXOAMMOE YCIOBHE
UHTETPUPYEMOCTH, cyMMbI [lapOy, KpuTepuii HHTErpupyeMOCTH, TeopeMa 00 HHTETPHPYEMOCTH
HENpPEepHIBHON Ha OTpe3Ke GYHKINH (J0Ka3aTh MOCIEIHIOI TEOPEMY).

17. TloTouyeuHas U paBHOMEpHAs CXOJAUMOCTH (YHKIIMOHAIBHOMN MOCIEI0BATEIbHOCTH Ha
MHOKECTBE, ImpeaenbHas (QyHkuus. Teopema 0 HENpepbIBHOCTH MPEeAeNbHON (QYHKIUU
(yHKIIMOHAIBHON MOCIEA0BATEIbHOCTH (JI0KA3aTh).

18. CoOcTBeHHBIN UHTErpal, 3aBucsmuii ot napamerpa (CHU3II). Teopema o npeaensHOM
nepexoze A CU3II, cneacrsue o HenpepsiBHOCTH CU3II B Touke.

19. HecoOcTBeHHBIII WHTErpall ¢ €IUHCTBEHHOH O0COOOW TOYKOW, €ro CXOAMMOCTb.
Kpurtepuu cxoauMocT HeCOOCTBEHHOTO MHTETpaia (10Ka3aTh OJIMH).

Ananumuueckan u oughgpepenyuanvran ceomempus, monoao2us

20. OOmee ypaBHEHHE TUIOCKOCTH B TIPOCTPAHCTBE, IMapaMeTPUYECKHE YypaBHEHHS
pSMOM B TPOCTPAHCTBE (C BBIBOAOM).

21. lentp xpuBO# BTOpOTO MopsiaKa. VccienoBanue ypaBHEHHA [IEHTpA.

22. Teopema 0 KpUBU3HE KPUBOM, BEIYMCIUTEIbHBIE (POPMYJIBI (C I0OKA3aTEIBCTBOM).

23. Teopema 0 Kpy4eHHH KPHBOH (C JTOKA3aTEIHCTBOM).

24. VYpaBHeHUs s OTBICKaHUS TJABHBIX KPUBHU3H M TJVIABHBIX HalpaBlIeHUH
MOBEPXHOCTEN (C BHIBOJIOM).

25. IlepBas kBajmpatuuHas (opma noBepxHocTH. HaxokaeHue AIMH KpPUBBIX, YIJIOB
MEXy TIepECEeKAOIUMUCS KPUBBIMH, TUTOIIAIH IOBEPXHOCTH (C BBIBOIOM).

26. HenpepbiBHBIE OTOOpaXKEHHsI TOMOJIOTHYECKUX TPOCTPAHCTB, X CBOMCTBA.

Jugppepenyuanvuvie ypasnenusn u ypasnenus mamemamuieckoil usuxu

27. JluHeliHO€ HEOJHOPOJHOE YpaBHEHHE IIepBOro mopsjaka. PemeHue Meronom
Jlarpamka (mpUBECTH OMHMCAaHUE METO/Ia B OOIIIEM BHJIE).

28. dynpamentanbHas cucrema pemieHudt (OCP) nuneiiHoro nuddepeHnaIbHOTO
YpaBHEHUS N-TO TMOPAIKAa C HENpepbIBHBIMU Kod(pduureHTamMu (ompeaeseHue, J10Ka3arh
cymectBoBanre @CP unu TeopemMy 00 001IEM pEeIIEHUN YPaBHEHHS).

29. ToctpoeHne QyHIaMEHTATBHOW CHCTEMBI pEIICHUH JIMHEHHOTO OJHOPOIHOTO
YpaBHEHHsI -TO MOPsIKA C HOCTOSHHBIMU K03 urimenramu.

30. Pemrenne HEOJHOPOAHOTO JIMHEHHOTO MU G EPEHIINATHFHOTO YPAaBHEHHS N-T'O MOPSIKA
C TMOCTOSTHHBIMHU KO3 (UIIMEHTaMH € TIPAaBOM YacThIO B BUI€ KBa3UMHOTOWIEHA.

Pa3nea 2. UnpopmaTnka 1 HHPOPMAIMOHHO-KOMMYHUKAIMOHHBIC TEXHOJIOTHH

1. Ponb u Mecto HMHQOpPMATHKH B COBpeMEHHOM ofmiectBe. OOBEKT U TpeaMeT
uHPOpPMATUKU Kak Hayku. CTpyKTypa HHPOPMATHKH.

2. Uadopmanmisi u  crmocoObl €€ M3MEpPEeHHs.  XapaKTepUCTHKAa  OCHOBHBIX
UH(POPMALIMOHHBIX TPOLIECCOB.
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3. Undopmannonnas Oe3zonacHocth. Kiaccudukanus yrpo3 Oe3zomacHoctu. Cpencra
UHpOpMaLMOHHON Oe3omacHocTH. OCHOBHBIE 3aKOHOJATEIbHBIE aKThl B HMH(OPMAIMOHHON
cepe.

4. IIporpamMmHOe obOecniedeHue, ero kiaccuukanus. OneparyoHHbIE CUCTEMBI, HX
orpenerneHne, Ha3HaueHue, cocTaB U (pyHkiuu. TpeOGoBaHUS K COBPEMEHHBIM OIEPALMOHHBIM
CHUCTEMAaM.

5. CepBucHoe mporpamMmHoe oOecriedeHHe. YTWIHTBL. ApPXUBATOPBI, WX 3a7add |
OCHOBHbIC (yHKIMHM. 3ammra OT OCHOBHBIX YIrpo3 HH(OpPManMOHHONW O€30IacHOCTH.
Knaccugukarust BpeIOHOCHBIX IPOTpaMM. AHTHBHPYCHBIE TPOrpaMMbl. IX OCHOBHBIE (DYHKITHH.

6. Ob6paboTrka Texkcta Ha OBM. TekcroBble (ailsiel M TEKCTOBBIE JTOKYMEHTHI.
Knaccudukanus mporpaMMHBIX CpPEACTB JUisi 0OpaOOTKH TekcTa. TeKCTOBBIE PEelaKTOphl U
pelaKkTophl JOKYMEHTOB, MX OCHOBHbIe (QyHKUuH. CeTeBoe IporpaMMHOE oOecreueHue Jis
paboThI C TEKCTOBBIMU JIOKYMEHTAMHU.

7. TabnuyHble MpoLEecCOpbl, UX Ha3HaueHWe U oOcHoBHble (QyHknuu. CeteBoe
IporpaMMHoOe obecrieueHue U cepBuchl IHTepHeTa 1715 paboThl ¢ TabIuLaMu.

8. Mogenu nannbix. Mepapxuueckas, cereBasi, pesMOHHas MOAEIN JaHHbBIX. CUCTEMBI
yrpasiieHus: 0a3aMu TaHHBIX, UX OCHOBHBIE (DYHKITHH.

9. KomnbrotepHass rpaduka, ee OCHOBHbIE HampaBiieHHs. PacTpoBas M BeKTOpHas
rpaduka. LiBeroBeie Monmenu. [IporpaMMHbIe cpencTBa KOMITBIOTEPHOH TpaduKH, WX BHIBI U
OCHOBHBIC (DYHKIUH.

10. Texnonorusa myiastumenna. @opmarTel MyJIbTUMEANA-TAHHBIX. MyJIbTUME IUIHBIC
cucreMbl. OO6opyznoBaHME W IporpaMMHOE obecredeHue JUisi paboThl €  MyJIbTHUMEIHA.
[Ipe3eHTanOHHBIE MYJIbTUMEIUIHBIE TAKeThI. 11X OCHOBHBIE (DYHKIIHH.

11.  Cucrtembl KOMIBIOTEPHONW MaTEMaTHKH.

12. Komnsrorephsie cetu. bazoBble NOHATHS ceTeBbIX TeXHONIOruM. [IoHATHE CeTeBOrO
npoTokosia. BzanMosieiictBue Ha OCHOBE KOMITBIOTEPHBIX CETEHl: 3JIEKTPOHHAA 1104Ta, 4YaT, GopyM,
TenekoH(epeHus, cat. lHpopMamoHHbIe pecypchl KOMIIBIOTEPHBIX CETEH.

13.  TexHomorum cosnanus caiira. CojepkaHue U CTpykTypa caiita. OdopmiieHue
caiita. Pazmenienue caiita B UHTepHeTe.

14.  MudopmannoHHbIE CUCTEMBI, OCHOBHbIE MOHITHUS, KIACCU(PHUKAIIHS, KOMIIOHEHTHI.

15.  MuHdopmanmoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUHU. 3HaYeHHE, 11e/lb, (PYHKINH,

npeuMmyliecTBa M HenocTatku ucnoib3oBaHus HMKT B ydebHOoM mnpouecce. ITpuHuums
ucnonb3zoBanus KT Ha ypokax pas3iMyYHbBIX THIIOB.

16.  Ilonsatme nenarornyeckux nporpammubix cpeiacts (IIIIC). Tpe6osanus k IIIIC,
OpPUEHTHPOBAHHBIM K IIPUMEHEHUIO B Y4€OHOM MPOIIecCce 10 MaTeMaTuke U HHpopMaTuke. TUIbI
[TI1C u nenecoodbpazHOCTh UX MPUMEHEHUS MPU 00YUEHUU MaTeMaTuKe U MH(OpMaTHKe.

17.  TloHsATMe MMHUTALMOHHO-MOJENUpYoLUX nporpamm. IIlporpammuoe obecrnieueHue
GeoGebra, Gran, DG. OcHoBHbIE KOMITIOHEHTHI HHTep(eiica. Llenecoobpa3HOCTh BKIIOYEHHUS B
mporiecc 00y4eHnss MaTeMaTHKE.

18.  KommbrotepHas nporpamma «KnBas MaTeMaTHKa»: Ha3Ha4eHUE, IPEUMYIIECTBA U
HEJO0CTaTKU pabOThI; METOAMKA HCIOIb30BaHUs B Ipoliecce 00yueHus: MaTeMaTHKe.
19.  TloHsATHE KOHTPOJUPYIOUIMX IporpamMM. Buisl, BO3MOXKHOCTH, MPEUMYILECTBA U

HepocTaTku. OCHOBHBIE KOMIIOHEHTHI HHTep(detica. L{enecooOpazHOCTh UX BKIIFOUEHUS B ITPOLIECC
o0y4yeHHsI MaTeMaTUKe 1 UH(OPMATHKeE.

20. TpeboBanuss Kk mnpodhecCHOHATBHON JACSITEIBPHOCTA YYHUTENIS MaTEeMaTHKH |
UH(POPMATUKU B YCIOBUSAX MCIOJIb30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
00yJeHUsI.

21. [TonsTre U KNaccupUKaUs YIEKTPOHHBIX 00pa30BaTEIbHBIX U3TAHUIN U PECYPCOB.
CucreMa TpeOOBaHUI K CO3JIAHUIO M HCITOJIb30BAHUIO JICKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB.
22. Y4eOHO-METOANYECKUN KOMILIEKC Ha 0a3e MyJIbTHUMEIUHHBIX 00pa30BaTeIbHBIX

AIEKTPOHHBIX U3JaHUI U PECYPCOB.
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23.  JlucraHuMoOHHBIE O0Opa3oBaTeNbHbIE TEXHOJOTMHU. CpaBHUTENBHBIA aHANU3
Pa3IMYHBIX 00pa30BaTENbHBIX MIAT(HOPM AUCTAHIIMOHHOTO 00y4eHHsI. Moaeny JUCTaHIMOHHOTO
00y4YeHHsI, UX XapaKTEPUCTUKA, JOCTOMHCTBA U HEJOCTATKH.

24.  llonarue 00 anroput™me. IloHATHE UCHOTHUTENS AITOPUTMOB, CHCTEMAa KOMAaH]
ucnonautenss. CBOWMCTBa, CIIOCOObI MPeICTaBICHHS aIrOpUTMOB. [IpuMepsi.

25.  CTpyKTypHBII OAXOJ K MPOrpaMMUpPOBaHuUI0. ba3oBble CTPYKTYphI aJrOpUTMOB.
IIpumepsl.

26. Aszpik u andasur. KomupoBanwe. JlexkoampoBanue. KoaupoBaHHE CHMBOJIOB.

CHCTEeMBI CUHCIICHHSL. HOSI/ILII/IOHHBIC CUCTEMBI CYUHCIICHHA. I[BOI/I‘-IHaSI CuCréMa CYHMCICHUA.
BOCBMepI/ILIHaSI CHUCTEMa CUHUCIICHUA. ]_HCCTHa,I[I_[aTepI/ILIHaﬂ CHCTEMA CUHCIICHUA. Z[pyrI/Ie CHCTCMbI
CUHUCJICHUA.

27.  Huxnmueckue anroputmsl. Luki ¢ npegycnoBueM. Lukn ¢ moctyciaoBuem. Luki ¢
3a/1aHHBIM YUCJIOM ITIOBTOPEHUH. TepaliMOHHBIN UK.
28. Crpyktypa mnporpammbl Ha Ilackane. Cucrema tumnoB panHHbix B Ilackarne.

Omnepatopsl BBoja u BbIBoja. [IpaBmia 3ammcu apudmMeTnueckux BblpakeHuil Ha Ilackaie.
Oneparop npucBanBaHMsl.

29.  IloHATus BCIOMOTATENBFHOTO AITOPUTMa W MoOMIporpammsl. lloamporpammbl-
¢ynkuuu. IlpaBuna onucaHuss M HCHOJB30BaHUA mnoanporpamm-gyHkuui. IToamporpaMmel-
npouenypsl. IIpaBuna onrcanys 1 KCIOJIB30BaHUS TIOANIPOTPAMM-IIPOLIEAYD.

30.  MaccuBbl. Onucanue maccuBoB Ha [lackane. IlpaBuia opranuzanuu BBOJA U
BBIBOJA 3Ha4YeHWH MaccuBa. [IporpamMmHas o0paboTka MaccHMBOB. MaKCHUMalbHBIH U
MUHUMAaJIbHBIN 3J1€eMEHT MaccuBa. COpTUPOBKAa MAaCcCUBA.

Pa3zpnen 3. Metoauka o0yyeHnst MaTeMaTUKe U HHGOpPMaTUKe

1. enu maTemaTuyeckoro oopazoBanus. [loctanoBka 1ieneit 0OydeHHsI MaTeMaTHKE:
TPaIULIMOHHbIHN, TEXHOJOTMUECKUI U KOMIIETEHTHOCTHBIHM MOIXObI.

2. Copepxanue 00y4eHHs MaTeMaTHKE B IIKOJIE.

3. MaremMaTHuecKue MOHATHUS U METOJIMKA UX (POPMHUPOBAHUSI.

4. TeopemMbl W akCHMOMBI B HIKOJBHOM Kypce MareMaTwku. [lpueMbr oOyueHHs
TEOpeMaM: AJIFTOPUTMUYECKHUE U IBPUCTUYECKHUE TIOJXO/IbI.

S, 3anayn B 00y4eHHH MaTeMaTHUKE.

6. [TpuHIMIBI O0yUYEeHUsI MaTeMaTHKe.

1. Meroasl 00ydeHus MaTeMaTruke U HHGOPMATHKE.

8. Hayunble MeToibI B 00yu€HHHM MaTeMaTHKe. DBPUCTHUECKUE TPUEMBI B 00yUEHUH
MaTeMaTHKe.

9. OBpHUCTUYECKHUE METO/IbI B 00yUE€HUHN MaTeMaTuKe U UH()OPMaTHKE.

10.  IlpaBuia u anropuTMBI B O0YYCHUH MaTEMaTHKeE.

11.  OpranuzauuoHHble GopMbl 00ydeHHMsS MaTeMaThKe M MH(OpMaTHKe. YPOK Kak
ocHOBHas (hopma 00ydeHHsI MaTeMaTHKe U HHPOpMaTHKeE.

12.  TloarotoBka yuduTens K ypOKYy MaTeMaTHKU U uH(popMmaTuku. OpraHuzaius
CaMOCTOSITENIbHOM pabOTHI.

13. KoHTposb, OlleHUBaHHE U KOPPEKIIUS yIeOHBIX TOCTUKEHUN 00yUarOIuXCsl.

14.  VYposHeBas u mnpoduibHas guddepeHIHranys B LIKOJIBHOM MaTeMaTHUYECKOM
o0pa3oBaHUH.

15.  JomomuutenpHOEe 00pa3oBaHME MO MaTeMaTHKe W nHpopMartuke. Mcrnonp3oBanue
BO3MOXKHOCTEH JUCTAaHIIMOHHOT'O O0YYEHUSI.

16. Breknacchas paborta mo maremaTuke U HH(QOpPMaTHKE.

17.  dakynbTaTUBHBIE U JIEKTUBHBIE Kypchl. OCOOEHHOCTH MOCTPOCHHUSI.

18. CpenctBa 00ydyeHus MaTeMaTHKe U HHPOPMAaTHKE.

19.  Ilemaroruyeckue TEXHOJOTUH B 00yUYE€HHH MaTeMaTUKE U UH(OPMATHKeE.

20.  CymHOCTb MOHATHS COAEPKATEIBHO-METOJUYECKON JIMHUM HIKOJIBHOTO Kypca

MaTEMAaTUKHU.



21.  Meroauka u3y4yeHHs YUCEI.

22.  Meroauka u3ydeHuUs BBIpAKEHUN U UX MPEe0Opa3oBaHUi.

23.  YpaBHEHUs, HEPABEHCTBA U MX CHCTEMBI B 0011€00pa30BaTeNbHON IIKOJIE.

24.  Meroauka uyueHus QyHKIUH.

25.  Meroauka U3y4eHusl TeOMETPUYECKUX (UTYp U UX CBOMCTB.

26.  Meroanka U3y4eHHs T€OMETPUYECKUX BEJIIMYNH U UX U3MEPEHUI.

27.  Meroauka U3y4eHHUs] CTOXAaCTHKH.

28.  TectupoBanume B OOy4YeHHMH MaTeMaTHWKe: BUABI M OCHOBHBIE OCOOCHHOCTH
NPUMEHEHHSI.

29.  MubopManmoHHO-KOMMYHHKAIMOHHBIE TEXHOJOIUM B OOyYEeHHWH MaTeMaTHKE U
uHpOpMaTUKE.

30.  OcHOBHBIE cozmepKaTelbHBIC JIMHUM U TeMaTW4eckue OJOKM IIKOJBHOTO Kypca

UH(POPMATUKHU, UX B3AaUMOCBS3b U KPaTKasi XapaKTePUCTUKA.

Paznea 4. 3agaun

1. CocraBieHue ypaBHEHHs KacaTelIbHOM K rpaduKy, napajuieabHON JaHHON MPSIMOH.

2. UccnenoBanne  (QyHKIMM  OJHOM  TMEpPEeMEHHOW HAa  HENPEPBIBHOCTh |
KJaccu(uKalus TOYEK pa3pblBa.

3. HccnenoBanmne pyHKIMH OJHON TIEPEMEHHOM HA SKCTPEMYM.

4. OtbIcKaHie HauOONbIIEr0, HAMMEHBIIETO 3HAUCHUH (PYHKIIMH OJJHOM IEpEMEHHOM.

S. Brraucnienue miomaznei miockux Guryp.

6. Paznoxenue GyHKIMM B CTENIEHHOHN Pl U YKa3aHUE MHOXECTBA, HA KOTOPOM 3TO
Pa3IoKeHue CIPaBEUINBO.

7. HccnenoBanne (QyHKIUMM KOMILJIEKCHOIO IEPEMEHHOTO Ha MOHOI€HHOCTh U
rOJIOMOP(HOCTB.

8. Beruuciienue uHTErpanoB oT GyHKIUH KOMIUIEKCHOTO MEPEMEHHOTO C MOMOIIIBIO
MHTETpasibHON Qopmyisl Ko,

9. BoccranoBnenne aHanMTHUECKO# (DyHKIINH 10 €€ BEIECTBEHHOM (MHUMOM ) 4acTH.

10.  Pemenue muddepeHmanbHbIX ypaBHEHHH 1 3a1a4 Korm.

11.  Beluucnenue nepBoil KBagpaTHUHONW (HOPMBI MOBEPXHOCTH M MPUMEHEHHE €€ JUIs
BBIUMCJICHMS JJIMHBI JIyTU KPUBOM, yIila MEXIy KPHUBBIMU Ha MOBEPXHOCTH, IUIOLIAJH YaCTH
MIOBEPXHOCTH.

12.  JleficTBus ¢ MaTpuaMu (BBIYMCICHHE OTPENEITUTENS, OOpaTHOW MATPHUIIB) U UX
IIPUMEHEHHUE, PELICHUE CUCTEM JIMHENHBIX YPABHEHUI.

13.  AunreOpanyeckas, TPUTOHOMETPUYECKAs U TOKa3aTeNlbHas (OPMBI KOMIUIEKCHOTO

qucia, apumMernyeckue ASUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMH, M3BJI€UCHHE KOpHEH, pelleHne
YpaBHEHUM.

14.  Ilpumenenue cxembl ['opHepa: pacrno3HaBaHUWE KOpPHS MHOTOYJIEHA, OTBICKAaHUE
KPaTHOCTH KOPHSI MHOTOUWJICHA.

15.  PacmnosnaHue JMHEHHOTrO MPOCTPAHCTBA, OTHICKaHHE Oa3uca.

16.  TIpeoOpa3oBaHue KOOpIUHAT BEKTOPA IIPH IIEPEX0/Ie OT OJHOTO 0a3mca K IPyromy,
OTBICKaHHE MaTPHIIBI IEPEXo/ia OT OAHOTO 0a3uca K Ipyromy.

17.  IlpumeHeHHe Tpolecca OPTOTOHAIHM3AIHNU CHCTEMBI BEKTOPOB B EBKIIMOBOM
POCTPAHCTBE.

18.  IlpuBencHWeE BEIIECTBEHHBIX KBAJAPATHYHBIX (DOPM K KAHOHUYECKOMY BHUJLY.

19.  PacnosnaBanmue JsuHEHHOTo omeparopa. OTbICKaHHE COOCTBEHHBIX 3HAYEHUH,
COOCTBEHHBIX BEKTOPOB, MaTPHUIIbI JMHEHHOTO oreparopa.

20.  MzobpakeHne MHOXKECTB Ha Auarpammax Jilnepa-Benna.

21.  VYmnpomeHue BEIpaXXEHUS, COJIEPIKAIIETO MHOXKECTBA U OTIepaIliy Ha HUX.

22.  VYupouenue GopMybl areOpbl BICKA3bIBAHUH.

23.  3amuch BbICKa3bIBaHUS Ha A3bIKE KBAHTOPOB U MPEIUKATOB.
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24.  OmnpeneneHue JOTHYECKOTO 3HAUYEHUS BBICKA3BIBAHMS, 3allMCAaHHOTO Ha S3bIKE
KBaHTOPOB U IPEAUKATOB.
25.  CocraBneHue (¢parMeHTa IUIaHA-KOHCIIEKTa KOMIBIOTEPHO-OPUEHTHPOBAHHOTO

YpOKa I10 SaﬂaHHOﬁ TEMC C MPECATOKECHUEM HCHGCOO6p&3HHX neaAarorutdeCKux IMmporpaMMHBIX
CpCACTB, KOTOPBLIC MOKHO HCIIOJIB30BATh [JIA 3TOr'0 YpOKa.

26.  Pacno3naBaHue BHJa OIPEIEICHHUS] MATEMATHYECKOTO TIOHATHSL.

27. dopMmynupoBaHHE JaHHOW TEOpEeMbl B MMILTUKATHBHOM (hopMe, BBIJICICHUE €e
Pa3bSCHUTENILHON YaCTH, YCIOBUS U TPeOOBaHHUS.

28.  ®opMmynupOBaHHE IPOTHUBOIOJIOKHOTO JAHHOMY H© OOpaTHOrO JaHHOMY
YTBEP)KJICHHsI B UMIUIMKaTUBHOU (opMe, OIIpeieIeHue UX UICTUHHOCTH.

29.  llepedopmynupoBaHHE TEOPEMbI H3 KATETOPUUYECKON (POPMBI B UMIUTHKATHBHYIO.

30. B naHHOM yTBEp)KIEHMHM BMECTO TPOETOYMS BCTABUTh CJIOBA «HEOOXOAMMOY,

«TOCTaTOYHO» WM «HEOOXOJUMO W JOCTaTo4HO». OTBET 0OOCHOBATh, MPU HEOOXOAMMOCTH
MIPUBECTH KOHTPIIPUMED.

6.4. Obpa3er coaepkaHus YK3aMEHAIMOHHOTO OuyeTa

DK3aMEHAIMOHHBIM OWUJIET TOCYJapCTBEHHON HWTOTOBOM aTTECTAllMM BKJIIOYAET TPHU
TEOPETUYECKHX BoIpoca (110 OJHOMY M3 Kakoro pasaena 1, 2, 3) u oaHy 3aaauy (u3 pasaena 4).
Bompockl conepkaT MOHTHS, PaKThl 1 METO/IbI, 3HAHUE KOTOPBIX JOJDKEH MPOACMOHCTPHUPOBATh
CTYAGHT Ha »5k3amene. [l mpoBemeHHWs »HK3aMeHa NpPEJIAaraloTcs 3aJadd 1o  anredpe,
mubdepeHIManbHOM  reoMeTpud, Aud@epeHIuanbHBIM  ypaBHEHUsIM, HWH(GOpPMATUKE U
UH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIM TEXHOJIOTHSIM, KOMIUJICKCHOMY aHaIIN3Y,
MaTeMaTHYECKOMY aHAJIU3y, MaTeMaTHYECKOW JIOTUKE M JUCKPETHOW MaTeMaTHUKe, METOJUKE
oOydeHus MmaTemMatuke. VcnbITyeMblid 00s13aH 3HATH TIOHATHS ¥ YTBEPKACHHS, HEOOXOTUMBIC JIJISt
00OCHOBaHHMS U PEIICHUS 3a/1a4 MTPEICTABICHHOTO THIIA.

3K3AMEHAIIMOHHBIA BUIET Nel

1. JInneliHOE HEOQHOPOJHOE ypaBHEHHE NEPBOro nopsanaka. Pemenne meronom Jlarpansxka
(IpUBecTH ONMUCaHKUE METO/1a B O0ILEM BHJIE).

2. JluctaHIIMOHHBIE 00pa3oBaTeNbHbIE TEXHOJOTUU. CpaBHUTENbHBINA aHAIN3 Pa3IMYHbIX
00pa3oBaTeNbHBIX IIATHOPM JAUCTAHIMOHHOTO 00y4yeHus. Mojienu AMCTaHIIMOHHOTO 00y4YeHHUs,
UX XapaKTepUCTHKA, TOCTOMHCTBA U HEJOCTATKH.

3. Marematudeckue NOHATHS U METOAMKA UX (POPMUPOBAHMUSL.

4. OnpenenuTh, UICTUHHO WX JIOKHO JJAHHOE BBHICKA3bIBAHUE: EIXVyEIZ(Xy = Z) .

7. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE TTIOJIVHAIOT OBYUAIOIIMECH

Kaxxapiii Ouier rocyaapcTBEHHOTO dK3aMeHa COJIEPIKUT TPU TEOPETHUECKUX BOMpoca U
onHy 3aaauy. [Ipu oTBeTe Ha BOMpOCH OHIieTa CTYACHT JIOJDKEH MPOJEMOHCTPUPOBATh 3HAHUE
MOHATUH, TEOPEM M METOAOB, KACAIOUIUXCSA TEOPETHUUYECKUX 3aJaHUN W pELICHUs 3ajad; s
YTBEPKACHHUM ¢ TOMETKOMN «10Ka3aTh» HEOOXOAUMO IPUBECTH JOKA3aTeNIbCTBA.

Kaxxnoe 13 yeTbipex 3amaHuil OmieTa OIeHUBAeTCS MAKCUMANIBHO B 25 6amnoB. UieHsl u
npejacenarenb TOCYJAapCTBEHHOM aTTECTAllMOHHOW KOMHMCCHMM HMEIOT MpaBO  3a]aBaTh
YTOUHSAIONIME WJIM JIONOJHUTEIbHBIE BOIMPOCH B paMKax mnporpamMmbl. OTBETHl Ha
JOMOJTHUTECIIBHBIC U YTOUHAKOIIKWE BOIIPOCHI YHUTBIBAOTCA IIPU OUCHHUBAHWH. KomnuectBo 6amios
3a 9K3aMeH OMpeeNsIeTcs CyMMOl 0aioB, HAOpAHHBIX 3a BCe 3aJaHMs OMJIeTa U 3a OTBETHI Ha
JOMMOJIHUTECIIbHBIC BOITPOCHI.

Pe3ynbTaThl rocy1apcTBEHHOIO 3K3aMEeHa OLIEHUBAKOTCS MO0 CUCTEME, KOTOpas AEHUCTBYET
B Jlorl'Y, um OOBSABISAIOTCS B TOT K€ JIEHb IIOCJIE€ 3aKPBITOTO 3aCeIaHHs aTTeCTAIlMOHHON
KOMMCCHH.
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Howmepa MakcumanbHoe
Buner pabot
pa3nenon KOJIMYECTBO OaJIJIOB
1 Brmmongenue 1 3aganus dK3aMeHalMOHHOr0 OMiieTa 25
2 Brinonnenue 2 3agaHus 3K3aMEHAIIMOHHOT'O OMJIeTa 25
3 BrmmosiHeHue 3 3amaHus SK3aMEHAMOHHOI0 OuireTa 25
4 Brmmonnenue 4 3aganus 3Kk3aMEeHAIIMOHHOT'O OMJIeTa 25
HUTOI'O 100
CootBeTcTBHE 0a/IJIOB OIIEHKE
Ornenka 1o naTHOaIbHOM IIKaje
KonnuectBo 0anios v
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TE€HO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIIOBJIETBOPUTEIHHO po—
35-59 FX HE 3a4TCHO
0-34 = HEYJIOBJICTBOPUTEIIBHO F——,

8. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJI JIUIL C
OI'’PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

Hcnonp3yroTcst  ciaeqyrone JIOMOJHUTENbHBIE METOABI IOATOTOBKA M IPOBEICHHS
rOCyJapCTBEHHON UTOTOBOM aTTECTAllMU B 3aBUCHMOCTHU OT UX MHIMBUAYAILHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CI1a0O0BUISIINX

— TeKIH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMITbIOTEpA CO CHEIMATU3UPOBAHHBIM TPOrPaMMHBIM 00€CIIeUeHHEM;

— JUIE  BBINIOJHEHWS  3aJaHWss TpU  HEOOXOAWMOCTH  MPEJOCTAaBIISACTCS
YBEJIMYHBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCMOIb30BAHNE COOCTBEHHBIX YBEIMUYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 3a7jaHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPU(TOM.

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— JEKIH OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

— MTUCHMEHHBIE 3aJ[aHUs BHITOJHIIOTCS HA KOMITBIOTEPE B TMCbMEHHOHN (popMe;

— 9K3aMEeH NPOBOJUTCS B TIHCBMEHHOM (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIAL C HapyILIEHUSIMU OTIOPHO-/IBUTATEJILHOTO amnmapara:

- TeKIH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIITBIO
KOMITbIOTEpA CO CHEIMATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIeUeHUEM;

- MUCHMEHHBIC 3a[aHUs BHITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOATCA B YCTHOU (pOpME MM BBIMOJHSIOTCS B MHCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

ITpu HEOOXOAMMOCTH NpeTyCMaTPUBACTCS YBETMUEHUE BPEMEHH IS IOATOTOBKU OTBETA.

[Iporienmypa  mpoBeACHWST  NMPOMEXKYTOYHOH  aTTeCTallMk  JUIT  OOYYaroOIIMXCS
YCTAQHABIMBACTCS C Y4Y€TOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTanus MOXKET IPOBOUTHCS B HECKOJIBKO ATAITOB.

[IpoBenenue mpoueaypbl OLEHHBAHUS PE3YJIbTaTOB OOydeHHs JIONycKaeTcs ¢
UCTIOIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTYN K HH(GOPMAIMOHHBIM U OMOIMOrpaduuecKuM pecypcam B CETH
WuTteprer g kaxaoro oOywaromerocs B (opMmax, aJalTHPOBAHHBIX K OTPaHWYCHUSM HX
3JI0pOBbsI U BOCTIPHSATHS HHPOPMALIUU:
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1) JUTSL CIICTIBIX U CTa00BUISIINX:

- B IICUYATHON ()OpME yBETUYECHHBIM IIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYaTHOH (opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMCHTA.

3) JUTSE OOYYArOIIUXCS C HAPYIICHUSIMH OMTOPHO-/IBUTATEIILHOTO armapara:
— B IeUaTHOM dopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

9. MATEPUAJIbBHO-TEXHUYECKOE OBECITEHEHUE YYEBHOI'O ITPOLHECCA

l'ocynapctBeHHsblil 3x3ameH mpoBoaatr B [nmaBHom kopmyce Jlonl'VY (r. Honenk, mp.
I'ypoga, 6).

Jlnsa mpoBeneHuss Tpebyercs ayauTopusi, OOOpyIOBaHHAs MEJIOBOM WJIM MapKepHOU
JTOCKO#1 / CEHCOPHBIM 3KpaHOM / MyTbTUMEAUUHBIN MPOCKTOP C IKPAHOM U HOYTOYKOM, KOMIUICKT
MeOenu JUIs CTYACHTOB, pabouee MECTO YICHOB aTTECTallMOHHOW KOMUCCHH, BbIXoa B HTepHET
— MPOBOHOM WJIH ¢ UcMoyib3oBaHrueM Wi-Fi.

Jlis caMoCTOSITENNbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hay4dHo#i OMOMMOTEKH YHUBEPCHUTETa W JAPYTUX DIICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInYeckoe obecriedeHre, MpeICTaBICHHOE B ayTUTOPUsIX [ TaBHOTO KopIryca.

CTyneHThl IMCIOT BO3MOXKHOCTh HCIIOJIh30BaTh YUCOHBIC MaTepUaIIbl, pa3MEIIeHHbIC Ha
mwiatrpopme Moodle Ientpa mucranimonnoro ooOpazoBanus OI'BOY BO «loul'V». Ilpu
MOJATOTOBKE K DK3aMEHY NPHMCHSIOTCS JJIEKTPOHHOE OOydeHHWe U JUCTAHIIMOHHBIC
o0pa3oBaTeNbHbIE TEXHOJIOTHH.

10. PEKOMEHAYEMAS JIUTEPATYPA

10.1. OcHoBHas JUTEpaTypa

1. boukoBa, P.B. NubpopmanroHHbIe TEXHOJIOIMH B ME€AarorMyeckoM oOpa30BaHUU:
VyeOnuk / I'M. Kucenes, P.B. boukoBa. — MockBa : M3natenbcko-Topropasi KOpropanus
«JlamkoB u K°», 2013. — 308 c.

2. Jenumesa, JI.O. Teopus m meromuka oOydeHust maremaruke B 1mkomne / JI.O.
Henumena. — Mockpa : BUHOM, 2011. — 247 c.

3. Hrommn, B. 1. Marematnyeckas JIOTUKa U TEOPHsI aJITOPUTMOB : y4eO. Mocooue st
CTYJEHTOB BY30B, oOydaromuxcs no cneruanbHoctu 032100 "Maremaruka" / B.U. Urommn. —
Mocksa : ACADEMIA, 2008. — 447 c.

4. Kusumenko, A.M. Anrebpa u Teopuss 4YMCeN: METOJUYECKUE PEKOMEHJIAIMH IO
OpraHM3aly camocTosiTeNbHON paboTsl cryneHToB / A.M. Kusumenxo, JI.U. Censxona,
A K. Cmunenko. — oneuk : JlorHY, 2011. — 71 c.

5. Meronuka mpenoaBaHus MaTeMaTUKH B cpemaHer mkose. OOmas meronuka /
FO.M. Konsarun, I'.JI. Jlykankus u ap. — Yebokcapsl : M3a-Bo Uysam. yH-Ta, 2009. — 732 c.

6. Kypom, A. I'. Kypc Bbicmieii anreOpbl: y4eOHHUK 111 CTYJCHTOB BY30B, 00YUAIOIIHXCS
no cnenuansHoCcTAM "Matemaruka", "l[Ipuknagnas matemaruka" / A.I'. Kypom. — 17-e u3g. —
Cankt-ITerepOypr : Jlans, 2008. — 431 c.

7. Manbues, A.W. OcHoBbI nuHEHHON anreOpsl: yueOHuk / A.W. Manbues. — 5-e usn.,
crep. — Cankr-IletepOypr : Jlans, 2009. — 470 c.

8. Marematuka: 5-6 ki1.: mporpamma asst o0meoopasopar. opranuzanuii / coct. Ckaga E.1.,
®emuenko JI.A., Mapkuna N.A., Pynenko O.I1.; APUATIO. —2-¢ u3n. — [Jonenk : Mcroku, 2016. —
22 c.

9. Meronuka o0yueHHs MaTEMaTHKE | OPraHU3aIHs CAMOCTOSITEIIBHONU pabOThI CTY/ICHTOB
: JICKTPOHHBIN Y4eOHUK [T CTYI. [I€Aaroruy. HalpaBJIeHUs OArOTOBKH [ DIEKTPOHHBIHN pecypc]
/ pazpaborumnku: E.1. Ckada, A.B. Xurpuk, A.®. I'epmanenko. — 1,2 I'6. — Honenk : lonHY,
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2017. — 1 snekrpon. ont. nuck (DVD-ROM) ; 12 cm. — Cucrem. tpeboBanus : Autoplay Menu
Designer 3.6, Microsoft Office PowerPoint 2007, Adobe Flash Player. — Ha3Banue ¢ xoHTeiinepa.
10. Meronnueckue pEeKOMEeHIauu o MIPENOoIaBaHHIO MaTeMaTHUKU B
obmeoOpazoBaTeNbHBIX opranu3anusax Jlonenkoir Hapoanoit Pecryomuku // Otaen maremMaTuku
Honerkoro PUJIIIO [Dnekrponnsiii pecypc]. — Pexum goctynma : URL:  http://ippo-
vm.at.ua/program/mr_matematika-2.pdf. — 3ariaBue ¢ sxkpana. — Jlara ooparenus 18.02.2018.

11. Meroandeckuii TpeHaXxkep Al 00y4eHHUs: paboTe ¢ TEKCTOBBIMH 33/1a4aMi (OCHOBHAs
1IKoJia) OYAYLIero y4YuTeNlss MaTeMaTUKH : MyJbTUMEAUMHBIA TpeHakep A CTYJEHTOB
NEeIarorMyeckoro HampaBlIeHHUs  MOATOTOBKHM [DIEKTpOHHBIM pecypc] / pa3paboTuuku:
E.N. Ckada, M.B. lpo3n, E.C. Kobeu. — 1,2 I'6. — Jonenk : JlonHY, 2017. — 1 snekTpoH. omnr.
muck (DVD-ROM) ; 12 cm. — Cucrem. tpeboBanus : Autoplay Menu Designer 3.6, Microsoft
Office PowerPoint 2007, Adobe Flash Player. — Ha3sanue ¢ konTeitHepa.

12. MynbeTuMenua B OOpa3OBaHHUM: CIEIHAIU3UPOBAHHBIN yueOHbli kypc / bent b.
Anpnpecen, Kats Ban nen BpuHK ; aBTOpM30BaHHBINA HEp. C aHII. — 2-€ U3[., UCHP. U JOIM. —
Mockga : JIpoda, 2007. — 224 c.

13. Hecrepenko, FO.B. Teopuss uucen : y4eOHHUK [Uisi CTYIEHTOB BBICHIMX Yy4eOHBIX
3aBeJIeHHiA, o0yJaromuxcs mo crenuansHocTH "Maremaruka” / 0. B. Hectepenko. Mockaa :
Axanemus, 2008, — 264 c.

14. O6 oGpazoBanuu [DnexTpoHHbIN pecypc] : 3akon Joneuxoit Hapoanoit Pecriyonuku :
npuHsT noctaHosienreM Hapoguoro Cosera JIHP 19 urons 2015 r, Ne 1-23311-HC. — Pexxum noctyna
. https://dnrsovet.su/zakon-dnr-ob-obrazovanii/. — 3armaBue ¢ skpana. — Jlata oOpaieHus
12.04.2018.

15. Tocunensckas, JIL.LH. Teopus ¢(yHKIMH KOMIUIGKCHOH TEPEeMEHHOW B 3ajadax H
yIOpaxXHeHUs X : yded. mocobue AJii CTYACHTOB BY30B, OOYy4aloUIMXCA IO CIEHUaIbHOCTAM
"Ilpuknangnass marematuka W wuHopmartmka"' (510200) m "Martematuka W TIpUKIaTHAS
matematuka" (511200) u ecrectBeHHO-HayuHbIM HampaeineHusm / JI. H. Tlocunenbckas. —
Mocksa: PUSMATIINUT, 2007. — 132 c.

16. IlpockypsikoB, . B. COopHuk 3amad mno JiuHeHHOW anreOpe: yueb. mocol. /
U. B. IIpockypsikoB. — U3a. 11-e. — Cankr-IletepOypr : Jlanb; Mocksa , 2008. — 475 c.

17. Pamesckuit, [1.K. Kypc nuddepenunansaoit reomerpunt : yaeOHUK JUIsl TOC. YH-TOB /
I1.K. PameBckuii. — U3n. 5-e. — Mocksa : URSS : U3n-so JIKU, 2008. — 428 c.

18. Censxosa, JL.M. MynpTUMenuitHbI MeToanyeckuil TpeHaxep mo anredpe. Tewma:
«AnreOpa KOMIUIEKCHBIX uyucen». (OO0o00meHne M cucTeMaTu3alus 3HaHUM CTYJEHTOB
[D1eKTpOHHBIH pecypc]. — DNEeKTPOH. TEKCTOBBIE, rpad., 3B. JaH. U MpHUKIaaHas nporp. (6,12 MO).
— Honenxk: I'OY BIIO «/IorHY», 2015. — 1 snekrpon. ont. guck (CD-ROM): 3B., 11B.; 12 c™m +
obnoxka. — Cucrem. TpeboBanusi: Microsoft Windows XP, Microsoft Office 2003, Adobe Acrobat
Reader 5.0. — 3aru. ¢ skpaHa. — JIUCK ¥ COPOBO/I. MaTepuall MOMEIICHBI B KOHTeWHep 12x14 cm.

19. Censxosa, L. AnreOpamueckue CTPYKTYpbl B cuUcCTeMe (yHIaMEHTaIbHOMN
MOATOTOBKU Oynymiero yuutens: yueOHo-meroanueckoe mocoodue / JI.U. CensaxoBa. — JoHerx :
HouHY, 2016. — 69 c.

20. Cnumenko, A. K. Marematndeckasi IOTHKA: METOJUIECKOE TIOCOOHE TI0 OpTaHHU3AIHH
CaMOCTOSITENIbHOW paboThl CTYAGHTOB (sl CTYAEHTOB clenualbHOCTeH «MaTeMaTukay,
«Maremaruka» (yckopeHHas hopma ooyuenus), «[IpukiaaHas matemaTukay, « MHDopmatukay) /
A. K. Cmunenko, JI. . Censaxona. — JJonenk : JJonHY, 2012. — 95 c.

21. ®dannees, /. K. 3amaun mo BeIciIed anreOpe : y4e0. mocodue Juisi CTYACHTOB BY30B,
oOyuatom. o Mart. crermanbHocTsM / 1. K. @annees, U. C. Comunckuit. — U3n. 166-e, crep. —
Canxrt-IlerepOypr : Jlans, 2007. — 288 c.

22. ®annees, . K. Jlekuuu mo anrebpe: yued. mocobue isi By30B, OOyYaIONIUXCS 10
HAIMpaBJICHUSM TIOJITOTOBKU U CIEIMATBHOCTSM B 00JIACTH €CTECTBEHHOHAYY., TTe/I. U TEXH. HAyK
/ A.K. ®angnees. — U3a. 3-e, crep. — Cankr-IlerepOypr : Jlans, 2007. — 415 c.

23. Opuaman, JILM. Teopernueckne OCHOBHI METOJMKH OOyYEHHS MaTeMaTHKe: ydeO.
nocobue / JI.M. ®punman. — Mocksa : JIu6pokom, 2014. — 248 c.



http://ippo-vm.at.ua/program/mr_matematika-2.pdf
http://ippo-vm.at.ua/program/mr_matematika-2.pdf
https://dnrsovet.su/zakon-dnr-ob-obrazovanii/
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10.2. JlomonHUTENBbHAS JIUTEpATypa

1. Anses, FO.A. JluckpeTHas MareMaTUKa U MareMaTudeckas Jioruka: yaeOHuk / FO.A.
Aunsie, C.®. Tropun — Mocksa : @unHaHchl U ctatuctuka. 2006. — 308 c.

2. Apxwunos, I'.1. Jlekiuu o MareMaTH4eCKOMY aHAIU3Y : Y4eO. sl CTYyJICHTOB YH-TOB
u nen. By3oB / I'. U. Apxumos, B. A. Canopauumii, B. H. UyGapukos ; [lox pen. B. A.
CamoBHuuero. — 2-¢ uszn. — Mocksa : M31-Bo Mock. yH-Ta, 2000. — 695 c.

3. bamr, I'.A. Teopust yueOHbIx 3a1a4: [Icuxomnoro-negarorudeckuii acrext / I'.A. bami. —
Mocksa : Ilemaroruka, 1990.— 184 c.

4. bexnemumes, /[.B. Kypc ananutrueckoi reoMeTpuu 1 TMHEHHOM anreOps : Yued. ais
crynentoB By30B / [I.B. beknemumes. — 8-e uzn. — Mocksa : ®uzmatiut, 2000. — 376 c.

5. bepman, I'. H. COopHHK 33a/1a4 MO0 KypCcy MaTeMaTHYeCKOro aHajiu3a : y4e0. mocodue
st By30B / I'. H. bepman. — Cankr-IlerepOypr : Jlans : Crern. nut., 2000. — 448 c.

6. bynak, b.M. Kpatasie unTerpasi u psbl : yaeO. s CTyIeHTOB Gu3. U Gu3.-Mar. pak.
yH-ToB / B.M. Bynak, C. B. ®omun. — 3-¢ u3n. — Mocksa : ®usmariur, 2002. — 511 c.

7. Bunorpamosa, JI.B. Meroauka mnpenoaaBaHus MaTeMaTHKH B CpeIHEH IIKOJIe:
yue6.mocobue / JI.B. Bunorpanosa. — Poctos-Ha-Jlony : @enukce, 2005. — 252 c.

8. TaBpuuos, I'.Il. 3amaun u ynpakHeHus MO JUCKPETHON MaTematuke: Yuel. mocodue /
I'.I. 'aBpunos, A.A. Canoxenko — Mocksa : DUSMATIJIUT, 2005. — 416 c.

9. TI'pynenos, 5. . CoBepiiieHCTBOBaHHE METOIUKH pPabOThI YYHUTENIS MaTeMaTHKH [
A. N. I'pynenos. — Mockaa : [Ipocsemenue, 1990. — 223 c.

10. T'ycak, A. A. Marematuueckuii aHanu3 u auddepenuansusie ypaBuenus : Cropas.
nocobwue 1o perniennro 3a1a4 / A. A. I'ycak. — 2-e uzn. — Munck : TerpaCuctemc, 2001. — 414 c.

11. Undopmaruka : bazossiii kypc / C.B. Cumonosuu, I'.A. EBcees, B.11. MypaxoBckuii,
C.N. bobposckuii ; [Tox pea. C.B. Cumonosuva. — Cankr-IlerepOypr : ITutep, 2000. — 638 c.

12. Knerenuk, JI.B. COopHHK 3a7a4 MO aHAIUTUYECKOW TeoMeTpHH : [ Yueb. mocodue s
BhIcHI. TexH. yueO. 3aBenennii] / JI.B. Knerenuxk ; [Tox pen. H.B. E¢umona. — U3n. 17-e. — Cankr-
[TerepOypr : ITpodeccus, 2002. — 199 c.

13. Morunes, A.B. Madopmatuka : Yue6. mocodue i CTyICHTOB II€]I. By30B, 00yYaromI.
no cren. "Uadopmaruka" / A.B. Morunes, H.U. Tlak, E.K. Xennep. — Mocksa : ACADEMIA,
2000. - 810 c.

14. Huxonsckuit, C.M. Kypc matemaruueckoro ananusa : Yueb. sl CTyJeHTOB Gu3. U
Mex.-mar. creil. By30B / C. M. Hukonbckuit. — 5-¢ u3a. — Mocksa : ®usmariut, 2000. — 591 c.

15. Moremkun, JI.B. Jluneitnas anreOpa. Ilpaktukym: mocoOue maisi CTYACHTOB /
JL.B. Ilotremkun, A.M. Kuzumenko, A.K. Cnunenko, JI.U. Copoka. — Jlonenk : JJoul'Y, 2000. —
Yacts 2. — 52c¢.

16. TMoremkuH, JI.B. Jluneiinas anreOpa. Metoaudeckuwe yka3zaHUs K JIaOOpaTOPHBIM
paboram. Ilocobue mis cryaentoB / JI.B. [loremkun, A.M. Kusumenko, A.K.Cnunesnko,
JL.U. Copoka. — [Joneuxk : Jonl'Y, 1997. — 50 c.

17. Pomanko, B.K. Kypc nuddepeHnmansHbIx ypaBHEHHH U BApUALIMOHHOTO HCUUCIICHUS
VYueb. mocobue a1 cTryaeHToB (us.-mat. crnell. By30B / B.K. Pomanko. — Mocksa : Hayka, 2000.
-342c.

18. CagenbeB, A.5. OcHOBBI HHGOPMATHKH : Y4eO. JUIS CTYJACHTOB BY30B, OOyYaroIl. 10
HANPABIEHUIO TOATOT. AWIUIOMHp. creruanuctoB "MHpopMaTka M BBIYUCIHUT. TeXHHUKA" /
A4, CaBenbeB. — Mocksa : U3a-so MI'TY um. H.D. baymana, 2001. — 328 c.

19. Capanues, I'.11. Meroauka oOy4deHust MaTeMaTHKE B CpeHEH IIKoIe: yae0.mocodue st CTyI.
Mar. crerl. e, By30B u yH-ToB / [.1.CapantieB. — Mocksa : [Ipocsemienue, 2002. — 224 c.

20. Capanues, I'.11. Ynpaxxnenus B o6yuenun matemaruke / .M. CapanueB. — Mocksa :
[Tpoceemenwue, 2005. — 255 c.

21. CpemnukoB, A.I'. Teopus (yHKIMHA KOMIUIEKCHOW MEpEeMEHHOH : Yy4eOHUK Jis
CTyZIeHTOB (pu3. crienmanbHOCTel U cnenuanbHocTh "Tlpuknan. maremaruka" / A.I'. CBEITHUKOB,
A. H. Tuxonos. — U3xa. 6-e. — Mocksa : @usmariur, 2004. — 335 c.


http://mexalib.com/author/%D0%90%D0%BB%D1%8F%D0%B5%D0%B2%20%D0%AE.%D0%90.
http://mexalib.com/view/10200
http://mexalib.com/author/%D0%A2%D1%8E%D1%80%D0%B8%D0%BD%20%D0%A1.%D0%A4.
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22. ®uxrtenronsl], .M. OcHOBBI MaremaTH4eckoro anammsa : [B 2 1.]. T. 2 / I. M.
®uxtenronsil. — Cankt-Ilerepoypr: Jlans, 2001. — 464 c.

23. Dnwcronsl, JI.O. [uddepennumanbupie ypaBHEHUS M BapUAlMOHHOE HCYHCICHHE :
VYueb. st dus. u ¢us.-mar. ¢ak. ya-toB / JI.O. Dubcronbi. — 4-¢ uza. — Mocksa : Dautopuan
YPCC, 2000. - 320 c.

11. ”THOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHasi 3JIEKTPOHHAas onbIHoTEKA (HOBb): dbenepaibHas
rocyiapctBeHHass mH@opMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocymapcTBeHHas oubnmuoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

01.09.2023). — Pexxum jmoctyma: cBOOOIHbIH, moanucka. HeoOxoauma ycTaHOBKA IMTPOTPaMMHOTO
obecrieueHus. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 01.09.2023). — Pexum moctymna: i aBTOPU30B.
IIOJIB30BaTENEe. —TEeKCT: 2JIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmnkay»: caiit / Acconuanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocrtyna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNEeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyna: JUisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiitT: snexkTpoHHas OubinMoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenuns: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
noJib30Bareneil. — TeKcT: AIeKTPOHHBIN.

6. DIeKTPOHHO-0ubIuoTeunasi cucrema oIy caiitr / ®I'BOY BO «/lorl'Y». —

Honenxk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.
7. JJekTpoHHbI kKatajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiira / Hb

Houl'Y. — Tekcr: snextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 01.09.2023). — PexxuM 1ocTyna: HOUCK CBOOOIHBIHN, SJIEKTPOHHBIE IOKYMEHTHI
— 115t monwk3oBatened JJonl'y.

8. JuaexTponHblii apxu lonI'Y: paznen caitra/ Hb JIonI'Y. — TekcT: 31eKTpOHHBIH
// 9BC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JIOCTYTA: CBOOOAHBIH.

12. TIPOI'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (xopnoparusnas nunen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammbl Dream Spark amst BBICIIHX y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nunensuun GPL, Apache,
BSD 11 cBO60JHOTO IPOrPaMMHOTO 00ECTIEYSHHUS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

