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YTBEPXKJ/AIO:
W. 0. nexana aKyJIbTeTa MaTeMaTUKU

HBIX TEXHOJIOTHM

H.A. MouceeHko

[Iporpamma cocraBieHa ¢ ydeTom OenepalbHOro rocyaapCTBEHHOIO 00pa3zoBaTeLHOrO
cTaHjapra BBICIIETO0 OOpa30BaHWs IO HANPABICHHUIO IOArOTOBKH 44.04.01 Ilenaroruyeckoe
oGpa3oBaHHe, YTBEPXK/EHHOrO NPHKa3oM MUHHCTEpPCTBA 00pa3oBaHMs M HAYKH Poccuiickoii
®eneparuu ot 21 HOsOps 2014 1. Ne 1505.

[Iporpamma y4eOHOW JucHHMIUIMHBI «Jloruka M METOMOJIOrMsS ~ MAaTeMaTHHCCKOro
MozepoBanus» cocrasieHa Ha ocHope ['OC BIIO mo HampasieHHIO IOArOTOBKH 44.04.01
ITenarornyeckoe 00pasoBaHMe, yTBEPKIAEHHOTO IPHKa3oM MuHucTepcTBa 00pa30BaHUs U HAYKH
JTHP ot «10» oxTs6pst 2016 1. Ne 1057, 3aperucTpupoBaHHOro B MHHHCTEPCTBE IOCTHIIIH JIHP ot
28 oxtsiops 2016 1. Ne 1681, «Ilopsimka opranusanuy y4eGHOro mporecca B o0pazoBaTeIbHbIX
OpraHM3aI|AX BHICIIETO MPOGECCHOHANBHOTO 0OpasoBaHus JIOHCIKOH Haponuoit PecryGmuku»,
YTBEPKIEHHOTO MPHKa30M MHHHCTEPCTBA 00pa30BAHMs M HAYKH JIHP 10 nosi6pst 2017 r. Nel171;
y4eOHBIX IUIAHOB 110 HANpPABJICHUIO IOArOTOBKH 44.04.01 Ilemarormyeckoe oOpa3oBaHue
(ITpodms: Matemaruyeckoe o6paszoBanue) (GopMbl 00yUeHHS: OUHAS 1 3a04Hast), YTBEPIKIACHHBIX
Vuensim CoBetom Yauepcutera ot 02.04.2019 r., mpoTtokos Ne 3.

PazpaboTuuk:

npodeccop, TOKTOp PHU3UKO-MATeMaTHYECKHUX HayK,

npodeccop Kadeaphl BHICHIEH MaTeMaTHKI

Y METOIUKH TIPENOIaBaHUs MaTEMAaTUKHI ] I'.B. 'opp

[IporpaMma y4eOHOH JMCHMIUIMHBI YTBEPXKJICHAa Ha 3acelaHuH Kadeapsl  BbICIIEH
MaTeMaTHKH U METOJIUKH IPEeIoJaBaHus MaTeMaTUKU

ITpotoxon Ne 9 ot «04» anpens 2019 r. W
3aBenyromuii kapenpoi y E.U. Cxada

[Iporpamma  yd4eGHOM JHUCIMIUIMHBL  0fo0peHa y4e6HO-METOANYECKOH — KOMHCCHEH
daxynpTeTa MaTeMaTHKH 1 HHGOPMAIIMOHHBIX TEXHOIOTHH
ITporoxoin Ne 8 ot «10» anpens 2019 r.

ITpencenarens y4eOHO-METOAMIECKON ; ) 7
KOMHCCHHU (aKyIbTeTa %‘f// H.III. TIonOMapeHko
L
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1. Ob6aacTh NnpuMeHeHHMS U MeCTO JUCHUIIMHBI B Y4eOHOM Ipouecce

VYuyeOnass aucuumanHa «JlorMka W METOJOJIOTHS MAaTEeMAaTHYECKOTO MOJCIUPOBAHUS))
ABJISIETCS TUCUUIUIMHON BapuaTtuBHOM yacTu biioka 1 «/luctuminael (MOynn)» MO HAIPaBIICHUIO
noaroroBku 44.04.01 Tlemarormdeckoe oOpa3oBaHue (MarucTepckasi MporpaMMa; MaTeMaTHIeCKOe
obOpasoBaHmue).

JuctummHa peanu3yercs Ha (pakynbTeTe MaTeMaTHKU U HH()OPMAIMOHHBIX TEXHOJIOTHI
HouHY xadenpoii BeicIIel MaTeMaTUKH U METOJIUKH TIPETIOIaBaHMs MATEMaTHKH.

OcHoBpIBaeTCsT Ha 0a3e MareMaTHYECKHX, ECTCCTBCHHOHAYYHBIX U KOMITBIOTEPHBIX
TUCIUIUIMH OakanaBpuaTa. SIBisieTcs OCHOBOHM sl u3ydeHus AucuMILIUH «MeTtoauka oOydeHus
MaTeMaTHKe B MPoHIbHON 1 IpodeCCHOHATBHOM HmIKoIey, «30paHHbIe pa3esibl MAaTeMAaTUKIY, a
TaKKe ISl MPOXOXKIACHHS MPEATUIUIOMHON (HAy4HO-HCCIIEOBATEIbCKOM) MPAaKTHKU, HAy4YHO-
MCCJIEIOBATEILCKOM pabOThI, TOCYIapCTBEHHOW UTOTOBOW aTTECTAIIUU.

2. CrTpykTypa IMCUMILIMHBI

Xapaxmepucmuka yueOHoU OUCYUNTIUH DL

HampaBneHnue noAroroBKu 44.04.01 IMenarornyeckoe oOpa3oBaHue
Marucrepckas mporpamma MaTeMaTHU4YecKoe 0Opa3oBaHue
[TporpamMMa oArOTOBKH aKaJeMU4ecKas MarucTparypa
Kpanuduxanms MarucTp
KosimuecTBo conepkaresbHbIX MOJYJIEN 1
Jucnunnuza 6a30Boi / BapuaTUBHOM YacTH .
0Bpa30BATENbHOM TIPOrpaMMbI JTUCIUILIMHA BAPUATUBHOMN YacTU
DopMBbI KOHTPOJIS 1 MOyNBbHBIN KOHTPOJIb, 1 SK3aMeH
Mokasatem ouHas Gpopma 3aoyHas popma
oOyueHus 00y4YeHHS
KonndecTBO 3a4eTHBIX eAMHUIT (KPEAUTOB) 2 2
I'on moaroToBKu 1 1
Cemectp 2
KonnuecTBo yacos 72 72
- JIeKIIMOHHBIX
- IPAKTUYECKUX, CEMHUHAPCKUX 28 4
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 44 68
B T.4. MHIMBUAYaJIbHOE 3aJaHUE 14
HepnenpHOE KOIUYECTBO YACOB, 51
B T.4. ayJUTOPHBIX 2
3. Omnucanue IUCUMIIUHBI
enn n 3agaun
Ileny — w3ydeHWEe OCHOBHBIX TOHSATHH, TPHHIMIOB M METOJOB MAaTEeMaTHYECKOTO

MOJICJIUPOBAHUSA;, 3HAKOMCTBO C TEXHOJIOTMSIMU IOCTPOEHHUS M HCCIEAOBAHUS MaTeMAaTHUYECKHUX
MoJeNed XMUMHYECKUX, (U3MYECKUX, OMOJOTUYECKHX, DKOHOMHYECKHX, COIMAIBHBIX U JPYrUX
MPOLIECCOB.

3a0auu — w3y4YCHUE TIOAXOJOB, OCHOBHBIX TIIOHATHA W METOAWK pEIIeHUs 3ajad,
UCTIONIB3YEMBIX TIPH MOJICTUPOBAHUH XUMHUECKUX, (PU3MUECKUX, OMOTOTMUECKUX, IKOHOMUIECKHX,
COITMATBHBIX U IPYTUX OOBEKTOB M MPOIIECCOB.

OOyuaromuecs B MarucTparype AOKHBI U3yYUTh OCHOBHBIE TAIbl U METOABI MTOCTPOSHUS
Y aHaJIM3a MAaTEeMAaTHYECKUX CTATHUYECKUX U TMHAMUYECKHUX, HETIPEPHIBHBIX U JUCKPETHBIX MOEIICH
CUCTeM; MPUOOPECTH HABBIKM WHTEPIIPETAIIMA U aIEKBATHOTO PEIIaeMbIM MPHUKJIAJHBIM 33/Ja4am




MMPUMCHCHUA MOI[CJICFI; HUCIIOJIB30BaHUA COBPCMCHHBIX KOMITBIOTCPHBIX TEXHOJIOT UM
MOACIINPOBAHUA.

TpeGoBanus K pe3yjabTaTaM OCBOEHHMS JAMCUMILIMHBI. [Ipoliecc m3ydeHUs IUCHUTLIMHBI
«Jloruka ¥ METOAOJIOTHS MaTEeMaTHYeCKOro MOJEIMPOBAHUS» HampaBieH Ha (opMupoBaHHE
3JIEMEHTOB Clienyromux kKommereHuid B cooTBercTBUU ¢ PI'OC BO P® no HampapieHuro
nonarotoBku 44.04.01 Ilenaroruueckoe oOpa3oBaHHe U OCHOBHOM 00pazoBaTeIbHON MPOTPAMMBI
BbICIIETO OOpaszoBanus HamparieHuss noarotoBku 44.04.01 Ilemarornueckoe oOpazoBaHHE
(Marucrepckas nmporpamMma: MaTeMaTuyeckoe o0pa3oBaHHe):

a) oowexkyarvmypnuix (OK):

— CHocoOHOCTh K a0CTPaKTHOMY MBIIIICHHUIO, aHATHU3Y, CHHTE3Y, CIIOCOOHOCTh COBEPILICHCTBOBATh
Y pa3BHUBaTh CBOM MHTEJLICKTYAIBHBIN U 00IIEKYIbTYpHBIH ypoBeHb (OK-1);

— CIOCOOHOCTh K  CaMOCTOSITEIbBHOMY OCBOEHMIO M MCIOJb30BAaHUIO HOBBIX METOOB
UCCIIeI0BaHMs, K OCBOCHHIO HOBBIX c(hep npodeccuonanproit aesteabroctu (OK-3);

— CIOCOOHOCTH CaMOCTOSITENILHO TMPHOOpETaTb M HCIOJIb30BaTh, B TOM YHCJIE C IOMOIIBIO
MH(OPMALIMOHHBIX TEXHOJOTUM, HOBbIC 3HAHUS M YMEHUS, HEMOCPEICTBEHHO HE CBSI3aHHBIE CO
chepoit mpodeccronansHol Aesrenproctr (OK-5).

0) oowenpogeccuonanvnuvix (OIlIK):

— TOTOBHOCTH OCYIIECTBJISATH MPO(HECCHOHAILHYI0 KOMMYHUKAIIMIO B YCTHOH W IMHUCHhMEHHOM
dopMax Ha PYCCKOM U HWHOCTPAHHOM sI3bIKaxX JJsi pelieHus 3anad mpodhecCHOHATbHOM
nesrensHocTH (OITK-1);

— TOTOBHOCTH MCIOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOIEM HayKu U 0Opa30BaHUsS MIPU PEUICHUH
npodeccuonanbubix 3amau (OI1K-2);

8) npogheccuonanvnuvix (IIK):

HAYYHO-HMCCJIeI0BaTeIbCKAS 1eSITeIbHOCThb:

— TOTOBHOCTH HCIIOJIb30BaTh WHAMBHUAYAJIbHBIE KPEaTUBHBIE CIIOCOOHOCTH JJISi CAMOCTOATEIHLHOTO
peteHus uccnenoparesbekux 3aaad (IK-6);

2) cneuuanvnvtie komnemenyuu (CK):

— BIJIAJICHUE OCHOBHBIMHU IOJOXEHUSMH KJIACCUYECKUX DAa3/leOB MaTeMaTH4YEeCKOH HayKH,
0a30BBIMH HJEIMH W METOJaMH MaTeMaTHKd U HH(DOPMATUKH, CHUCTEMOM OCHOBHBIX
MaTeMaTUYECKUX CTPYKTYp U akcnoMarudeckuM metoaom (CK-1);

— BJAQJCHUE KYJIbTYpOM MaTeMaTH4YE€CKOTO MBIIUIEHUS, JOTUYECKOM U aJIrOPUTMHYECKOU
KYJIbTYpOH, CIOCOOEH MOHMMATh OOIIYI0 CTPYKTYpY MaTeMaTH4eCKOro 3HaHMs, B3aUMOCBS3b
MEXIY Pa3IMUYHbBIMH MaT€MAaTHUYECKUMHU JUCHUIUIMHAMHU, PEATN30BbIBATH OCHOBHBIE METO]IbI
MaTeMaTUYECKUX PacCyX/I€HUH Ha OCHOBE OOIIMX METO/IOB HAy4YHOTO HCCIIEJIOBAHMS M OIbITA
pemieHuss y4eOHBIX W HAy4YHBIX MPOOJIEM, IOJBb30BAThCS S3BIKOM MAaTEMAaTHUKH, KOPPEKTHO
BBIPAXKATh M apIYMEHTHPOBAaHO 00OCHOBBIBaTh nMeromuecs 3Hanus (CK-2);

— CIOCOOHOCTh TIOHMMAaTh YHHMBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKM MaTeMaTUYEeCKUX
paccyXJIeHHI, UX MPUMEHUMOCTb B PA3JIMYHBIX 00JIACTAX YEIIOBEUECKOMN JESITEIIBHOCTH, POJb U
MECTO MaTeMaTHKH U MHPOPMATHKU B CHUCTEME HayK, 3HAUCHHE MaTeMaTHYeCKON HayKd JUIs
penieHus 3a1a4, BOSHUKAIOMIUX B TEOPUHU U TIPAKTUKE, OOIIEKYIbTYpPHOE 3HAYCHUE MAaTEMAaTUKHU
(CK-3);

— BJAQJCHUE MAaTEMAaTHKOM KaK YHHUBEPCAJIBHBIM S3BIKOM HAyKH, CPEACTBOM MOJCITHPOBAHUS
SIBIIGHUW M TIPOIIECCOB, CIIOCOOHOCTH MOJIb30BATHCS MOCTPOSHUEM MaTEeMaTHYECKHX MOJesei
JUISL PeIIeHUs TMPaKTHUYECKUX TMpoOJieM, TOHUMAaTh KPUTEPUH KadecTBA MaTEMaTHUYECKUX
MCCJIEI0BAHUM, MPUHIHUIIBI SKCIEPUMEHTAIBHOW U SMIMPUUYECKONW MPOBEPKH HAYUYHBIX TEOPUM
(CK-4);

— TOTOBHOCTBIO IPUMEHSTH 3HAHUS TEOPETUUECKON MHPOPMATHKH, (yHIAMEHTATBHONW U PUKIAIHOM
MaTeMaTHKH JUTS aHAJIK3a U CHHTe3a MH(GOPMAIIMOHHBIX cucteM u mporeccos (CK-5);

— CMOCOOHOCTHIO MCIOJIb30BaTh MAaTEMaTHUYECKHI ammapar, METOIOJIOTHI0 TPOrPaMMHUPOBAHUS U
COBpPEMEHHBIE KOMITHIOTEPHBIC TEXHOJOTHUU IS PEIICHUS MPAKTUYECKHX 3a7ad TMOJYYCHHS,
XpaHeHus, 00padbotku u nepenaun nadopmanuu (CK-6);
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— BJAaJACHUC COACPIKAHUCM U MCTOAAMU 3JI€M€HTapHOI71 MAaTCMaTuK, YMCCT QaHAJIM3UPOBATH

4.

3JIEMEHTAPHYIO MAaTEMaTHKY C TOYKH 3peHus Boiciieii Matematuku (CK-7).

B pe3yabrare uzydenusi y4ueOHOH TMCHUIJIMHBI CTYJAEHT H0JIKEH

3namp:
IpeIMeT U 33/1a4d MaTeMaTUYeCKOro MOJEIMPOBAHUSI, OCHOBHBIE TIOHSATHS;
OCOOEHHOCTH TMOJXOJOB W TOCTAHOBKHM 3a/1ay, HCIOJb3yeMble MPU MAaTEeMaTHUYECKOM
MOJIeJTUPOBAHUH;
METOJIMKY BBIOOpA THUIIA UCTIOIB3YEMbBIX MOJENEH MCXO/I1 U3 TIOCTAHOBKU MPUKIIATHON 3a1auu
U UMEIOIINXCS JAHHBIX;
MaTeMaTUYECKHI anmnapar, UCIOJIb3YEMbIH MPU Pa3IUYHBIX MOJIX0/1aX K MOACIIUPOBAHUIO;
OCHOBHBIE JTambl IMOCTPOEHUS MaTEeMAaTUYECKOM MOJENTH; TMpPUMEpPbl IOCTPOCHHUS U
MCCJIEI0BAHMS MATEMAaTHYECKUX MOJIETIeH.

Ymems:
NPUMEHSATh METOJAbl M CpPEACTBA MATEeMAaTHYECKOTO MOJCIMPOBAHUS JUIsl HCCIEAOBaHUS
XUMHUYECKHX, QU3NYECKUX, OMOTOTHYECKIX, DKOHOMUYECKUX, COIIMAIbHBIX U IPYTUX 00bEKTOB
Y TIPOLIECCOB;
CTPOUTh MaTEMaTHUYECKYIO MOJeb, BHIOMpATh METOJ aHalli3a, MPOBOAUTH HHTEPIPETAIUIO
MOJIY4YEeHHOTO PEIICHNS;
OPUHUMATh pEHICHHS O HeOoOXOIUMOCTH MOAM(UKAIMU XOJa HUCCIEIOBAHUS IO
MIPOMEKYTOUHBIM PE3yJIbTaTaM MOJICITUPOBAHHS.
pa3pabaTheiBaTh METOAUKY OOyUeHHUs OOYYarolIMXCs COCTABJICHHUIO MAaTEMAaTUYECKUX MOJIEe
MPUKJIAHBIX 33]1a4.

Bnaoems:
HABBIKAMU BBIOOPA, IIOCTPOCHUS U aHATIN3a MATEMATHYECKUX MOJICNICH Pa3INYHBIX THIIOB;
HaBbIKaMU BepUUKAIIIN MOJEIEH U MOTYYSHHBIX [IPH UX aHAIIu3€ Pe3yabTaToB;
HaBBIKAMH HCTIOJb30BaHUSI MATEMATUYECKUX MTAKETOB MPU MOJICIIMPOBAHUHU.

Coaep:xaHue TMCUMILUIMHBI U (JOPMBI OPraHu3annu y4eOHOro npoiecca

HopsiakoBbIi
HOMeEp U TeMa

Kparkoe cogepxanue TemMbl

Cooeporcamenvhotii modyas 1

Memooonozuueckue |Moneneil. Llenn wmonenupoBanus. Kiaccudpukauus moneneir. Beibop u

MoOenupoeanus | MOJIENEH.

Tema 1. OCHOBHbBIC IOHATHS U OIIPECACIICHUS. OnpeﬂeneHI/Ie MOACIIHN. CBoiicTBa
OCHOBbl 000CHOBaHHUE METOHa PpCHICHUA 3alavu. A,[[eKBaTHOCTB MAaTEMATHYCCKUX

Pons MOZCIIMPOBAHUS B ITPOLECCCE HAYUYHOI'O UCCIICAOBAHM. AJ'Il"OpI/ITM
HAay4YHBIX HCCIICIOBAHUM C IIOMOIIBKO MATEMATHYCCKOTO MOJCIMPOBAHMA.
OcHOBHBIC IMPUHIUIIBI MATEMATHYCECKOI'0 MOICIUPOBAHUA PA3JTTUIHBIX
CUCTEM U IPOLICCCOB.

Tema 2. 3HayeHne MaTeMaTUYeCKOro MOJAEIUPOBaHUS B OOYYEHUU MaTeMaTHKe

Mamemamuueckoe |B 1mkosne. DOyHKIMUM OOy4EeHUS MaTEMAaTUYECKOMY MOJEIUPOBAHMUIO.

Mmooenuposanue | MeTtoaudeckue 0COOEHHOCTH 00y4yeHHS MaTEMaTHYECKOMY
8 wiKone MOJIEJTMPOBAHUIO B 00yUYE€HUU MaTeMaTHKe B IIKOJIE.

[IpumeneHne 2JeMEHTapHOW MAaTEMAaTHUKA [PU  COCTABIECHUH U
WCCIIEIOBAHUU MOJIETIE MPUKJIAIHBIX 3ajad. JIMHEeilHble W KBaJpaTHbIE
YpaBHEHHUA, KAK MaTeMaTH4ecKas MOJelb pa3IUYHbIX OOBEKTOB U
nmpoueccoB. MaremaTuyeckass MOJENIb YPaBHEHUW CMEIIAHHOTO THIA.
ITocTpoeHune u uccnenoBaHue MPOCTEUIINX MOJETIEH.

[Ipumenenne Qynkuit 1 rpaduKOB MPU UCCIIEIOBAHUH U TTOCTPOSHUHN
MoJIeJIel XUMHUYECKHX, (PU3NYECKUX, OHMOJIOTHYECKHX, JKOHOMHYECKHX,
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COLMAIBHBIX U APYTrUX 00BEKTOB U MPOLIECCOB.

TekcroBble 3amaun. [locTtpoeHue Mopeneu, pemieHue 3aiadud BHYTPHU
MaTeMaTHYeCKON MOJIEIH.

[IpousBonHas u €€ nmpuMeHeHue. 3ajaul Ha onTuMu3anuo. MHrerpan.
PuU3NUEeCKUl U T€OMETPUYECKUI CMBICII UHTErpaia. Pemenne nmpukiagHbix
3a1a4, B TOM YHCIE COLMATbHO-3KOHOMUYECKHX W (pu3MyecKux. 3amadd,
NPUBOAAIINE K OOBIKHOBEHHBIM U (hepeHIInAIBHBIM YPaBHEHHSM.

I'eomerpuueckue monenu. I'eomerpuueckas MHTepHpeTalus Mozemneit
peasibHOTO Mupa. MoenIupoBaHNEe HECIOKHBIX IPAKTUUECKUX CUTYyalui Ha
OCHOBE M3Y4EHHBIX (OpPMYII U CBOMCTB uryp.

TemaTrnueckuii mian

Conep:kareJbHbIIA MOAYJIb 1
KoanuyecTBO 4YacoB
Ounas ¢gopma 00yueHust 3aouHas popma o0yueHus
B T.Y. B T.4.
[0} 2] § ?3 O [0} ?é ?S
HasBanmus coaep:kaTejibHbIX = | B E = = z| z
o o) ] o o) < o
~ = =
MOIYJIEHM U TEM 5| & 8 = Eggg 5 § 3 = 22 §S
O = El R 929 9 =1 = | = .9 2.9
R 2 = sl g g m 2 = s | 8Q T\Q
B 2| o] 5 8 &8 8 E| | ©| 5 49 a-8
< S| & = < O o =
o | S = o I = =
= 5l 8 o = 5| 8 o2
Q = o =
Tema 1. Memooonocuueckue
15 8 7 15 1 14
OCHOB8bL MOOENUPOBAHUS
Tema 2. Mamemamuueckoe
MoOenuposaHnue 57 20 37 | 14 | 57 3 54
6 wKone
Hmozo
no codepircamenbHomy 72 28 44 | 14 | 72 4 68
mooyniwo 1
BCEI'O
72 28 44 | 14 | 72 4 68

5. MeToauueckue PEeKOMEHIANUN JisT MMPOBCACHUA JICKIIUOHHBLIX, IMIMPAKTUYECCKUX H

CEeMHHAPCKHUX 3aHATHH.

.HeKHI/IOHHBIG U CCMHMHAPCKUE 3aHATHA HE TPEAYCMOTPCHBIL y‘-IC6HI)IM IIJIAaHOM.
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TEMBI IPAKTUYECKHNX 3AHATHIA

No Konuuecmeo
Ha3zeanue memui
n/n 4acoe

1 |OcHOBHBIE NOHSATHA W ONPEACICHHUS MAaTEeMaTHYECKOTO MOJCITUPOBAHUS.
Onpenenenne monenu. CBolicTBa Mozeneil. Beibop n o0ocHOBaHKE MeTOa 2
peLIeHus 3aa4n.

2 |Knaccudukamumst ~ mopmeneir.  [IpoBepka  aleKBaTHOCTH  MOJIEINH. 9
AZICKBaTHOCTh MAaTEeMaTHYECKUX MOJICIICH.

3 [Poxp mopenupoBaHHMs B Tpoliecce HAayYHOTO HCCIEAOBAaHUS. AJTOPUTM 5
HAayYHBIX UCCIIEOBAHHI C TOMOIIBI0 MAaTEMAaTHYECKOTO MOJICITUPOBAHUSL.

4 |OcHOBHBIC TPUHLMUIBI MaTEMAaTHYECKOTO MOJCIUPOBAHUS PA3THMYHBIX 5
CHCTEM U IIPOLIECCOB.

5 [3HaueHHe MaTEMaTHYECKOTO MOJEIMPOBAHUS B OOYyUYEHUM MaTeMaTHKE B 5
IIKOJIE.

6 [Meroguueckue 0COOEHHOCTH oOyueHus MaTe€MaTHYECKOMY 5
MOZICTTMPOBAHHIO B 00Y4EHHH MaTeMaTHKE B LIKOJIE.

7 |[lpumeHeHHe  DIEMEHTAPHOW  MaTeMaTWKW TIPH  COCTaBICHHU | 9

CCIICTOBAHUH MOJICIICH IMPUKJIAAHBIX 3a71a4.

8 [[Ipumenenue (yHKIMHA U TpadUKOB TPU HCCICIOBAHUU W IOCTPOCHHH
MOJCNIe XMMHYECKUX, (U3MYECKUX, OMOJOTUYECKHX, SKOHOMUYECKHX, 2
COIMAIBHBIX U APYTUX 0OBEKTOB M MPOIECCOB

9 [[locTpoenue u Hccae0BaHUE MPOCTEUIITUX MOJICIICH TEKCTOBBIX 3a/1ad. 2
10 |CocraBneHue, WCCIEAOBAHWE M PEHICHHE MAaTEMAaTHYECKHX MOJCIEH ¢ 4
[OMOIIIBIO IPOM3BOTHON M UHTETpaja.
11 [3amaum, npuBoasiINEe K OOBIKHOBEHHBIM AU PepeHInaTbHBIM YPABHEHHUIM. 4
12 |MopenupoBaHue HECIOXHBIX NPAKTHYECKUX CHUTYallMid Ha OCHOBE 5
M3y4eHHBIX (HOpPMYI U CBOMCTB GUTYP.
BCEI'O 28

6. MeTtoanuyecKue peKOMEHAALMH M0 OPrAaHU3ALMU CAMOCTOATEIbHOM PadoThl CTY/ICHTOB.

OPIAHU3AIUS CAMOCTOSITEJABHOM PABOTHI CTYJEHTOB

Ne Konuuecmeo
wn Ha3zeanue memoi 4aCo8
Tema 1. Memooonocuueckue 0CHOBbL MOOENUPOBAHUSL
1 OCHOBHbBIE TOHSATHSI M OIpPENETICHUs] MaTeMAaTUYECKOro MOJIEIHPOBAHUS. 3
Onpenenenue moaenu. CoiictBa Moaenel. Kimaccudukarus Mmozaenei.
2 [Pomnb MoJeNMpOBaHUs B IPOIECCE HAYYHOTO UCCIIEJOBAHUS. 4
Tema 2. Mamemamuueckoe Mooeruposanue 6 wKo.e
3 3HaueHUE MaTEeMaTHYeCKOro MOJEIMPOBAHUS B OOYYEHHHM MaTeMaTUKE B 2
IIKOJIE.
4 [IpumeneHne BﬂeMteTapHOf/'I MaTeMaTUKd IpPU  COCTaBICHUM U 3
VCCIIEJOBAHUM MOJIETIEN IPUKIIAIHbIX 3a1a4.
5 [I[puMeHeHne ypaBHEHHMM IPU COCTaBICHUM W MCCIECIOBAHUU MOJEIEH 3
[IPUKJIAIHBIX 3a/ad.




[Tpumenenne (yHKIMA u TpaduUKOB NMPH HMCCICTOBAHUU W TOCTPOCHHU

6 [Momenelt xumudeckux, (PU3MUECKHX, OMOIOTUYECKHX, SKOHOMHUYECKHUX, 3
COLMAIBHBIX M JIPYTrUX 00BEKTOB U MPOIIECCOB.

7 TekcToBbie 3a1a4H. [TocTpoeHue Moielelt, pereHne 3a1a4u BHYTPU 3
MaTeMaTHYECKOW MOJICIIH.

8 CocraBienue, HCCIIC/IOBAHME M PEIICHUE MATEMATHHUECKHX MoJiene ¢ 3
[OMOIIBIO IPOM3BOTHON M MHTETpajIa.

9 [3amaum, npuBonAIME K OOBIKHOBEHHBIM U (HepeHIIHaTbHBIM YPABHEHUSIM. 3

10 MoiennpoBaHie HECIOKHBIX MPAKTHYECKUX CUTYalluid Ha OCHOBE 3
M3y4eHHBIX (DOPMYIT U CBOMCTB (hUTyp.

11 |Mnousuoyanvras paboma 14
BCEI'O 44

7.  WuauBUAyadbHbIE 32JaHUS COAEPKATCH B METOAHYECKUX YKA3ZAHUAX.
NuauBuayanbHas padora

IIOCTPOEHHUE MATEMATHYECKHX MOJEJIEH

Heanb: osradenue mexnonocuei nOCMpoeHus, peueHus U UCCie008aHus MamemamuiecKux
MoOeneti XUMUYECKHUX, (U3NUECKUX, OMOJOTHUECKHX, SKOHOMHUYECKUX, COIMAIBHBIX H JIPYTHUX
IPOLIECCOB.

Jlnist BEIOpaHHOM TeMbl (HarpuMep, 3JIEMEHTHI alureOphl, MPOU3BOAHAS, TU(PepeHITHaTbHbIE
ypaBHEHUs | T.J.) pa3paboTaTh METOJUKY OOYYEHHUS COCTABJICHUIO M PEIICHUI0 MaTeMaTH4eCKUX
MoOJIeNIel MPUKIaTHBIX 3324, KOTOpas TOJDKHA BKIIOYATh:

1) pa3HOypOBHEBbIC NpHKIAIHBIC 3afadyd (M3 pa3IH4YHBIX 00JacTell), MaTeMaTHYECKHEe
MO/IENIN, KOTOPBIX PEIIAIOTCS ¢ TOMOIIBIO JAHHOW TEMBI;

2) [uis To100paHHBIX 3a/1a4 ONPEICIUTh ONOPHBIC 3HAHHS, HEOOXOJUMBIC JUIS COCTABIICHHS
U pelIeHUs] X MaTeMaTHYeCKHX MOJEJel (Hampumep, Mo MaTeMaTHKe M XUMHH, MaTeMaTHKe U
¢u3uKe, MaTeMaTUKe U 3KOHOMUKE U T.I1.);

3) I HECKOJIbKUX 3a/1a4 BBIOJHHUTH MOJPOOHOE IMOIIArOBOE COCTABICHHUE M PEIICHHE
MaTeMaTHYeCKOM MOJIeNId; COCTAaBUTh TECTOBBbIE 3alaHUs (Pa3IMUYHBIX THIIOB) JUIS OCBOEHHUS
NEHCTBUN TI0 MaTeMaTHYECKOMY MOJICIHPOBAHUIO M IO COCTABICHUIO MAaTEMaTHYECKUX MOJIEIEH;
o 00paTh WM COCTaBUTh aHAJIOTMYHBIE 33/1a4H I CAMOCTOSITENIbHOTO PELICHHUS;

4) puBeCTH TPUMEPBI CPEICTB MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHHA IS
aHaJM3a M peleHnsl MaTeMaTHUYeCKUX MOJIETIEH.

8.  KoHTpoJibHbIe BONPOCHI K MPOMEXKYTOYHOI aTTecTalu

OcHOBHBIE OHATHS U ompenenenus. Llean MmonenupoBanus.
Omnpenenenne monaenu. CroiictBa Moaeneil. Kiaccuduxanus moaenei.
TpeboBaHus1, NpeabsBIsieMble K MATEMaTHYECKIM MOJIEIISIM.
AJIEKBaTHOCTH, YCTOMYHBOCTb, IOTEHIIMAIEHOCTh MAaTEMATHIECKON MOJICIIH.
Oransl MaTeMaTUYECKOT0 MOJICTUPOBAHMS.
MopennpoBaHne Kak METOA HAyYHOTO MCCIIEIOBAHHMS.
OCHOBHBIE TPUHIMIBI MaTEMAaTUYECKOTO MOJICTUPOBAHMUS PA3IMYHbIX CHCTEM H
IPOLIECCOB.
8. 3HaueHMe MaTeMaTHYECKOTO MOJICIIMPOBAHUS B 00yUE€HUN MaTeMaTHKE B IIKOJIE.
9. ®ynkuuM 00y4YEeHHUsI MATEMaTHUYECKOMY MO/ICITHPOBAHUIO.

NoabkowhE
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10. Meroandeckne 0cOOEHHOCTH O0YUYEHHUSI MATEMaTHUECKOMY MOJEIHPOBAHUIO B 00yUEeHUH
MaTEeMaTHKE B LIKOJIE.

11. IlpumeHeHHE FJI€MEHTApHOM MAaTEMAaTUKU IPU COCTaBICHMM U MCCIEAOBAaHUU MOJEIIEH
IPUKJIAJHBIX 3a/1a4.

12. JluneiiHple ¥ KBaJIpaTHBIC YypaBHEHHUS, KAK MaTeMaTHYeCKas MOJENb Pa3JInYHbIX
00BEKTOB U MPOLIECCOB.

13. Ilpumenenue ¢GyHKUMA W TpaQuUKOB MPH HCCIEIOBAHUM M TIOCTPOSHUH MOAETeH
XUMHUYECKHX, (PU3NYECKUX, OMOJIOTMYECKUX, SIKOHOMUUECKUX, COLMAIbHBIX U IPYTUX OOBEKTOB U
IIPOLIECCOB.

14. TexcroBsle 3aaaun. [locTpoenue u perieHne Moaene NpUKIAAHbIX 3a0aun.

15. IlpumeHeHue MPOU3BOAHOM MPU COCTABICHUU M HCCICAOBAHUM MOJENEH MPUKIATHBIX
3ajay.

16. IlpumeHeHune HMHTErpasa HpPU COCTABICHHUH W HCCICIOBAHUM MOJENEH NPHUKIATHBIX
3ajau.

17. 3agaun, npuBOASMIIME K  OOBIKHOBEHHBIM JU((EpPEHUUAIBHBIM  YPAaBHEHHSM.
[TpuMeHeHHe OOBIKHOBEHHBIX AU (EepeHIUAIBHBIX YPABHEHUH IIPU COCTABICHUU M UCCIIEI0BaHUU
MOJIeJIeH ITPUKIIAHBIX 33]1a4.

18. I'eomerpuueckas UHTepHpeTalMs MoJesiell pealbHOro Mupa. MojenupoBaHue
HECIIOKHBIX MMPAKTHYECKUX CUTYalluii HA OCHOBE M3YYEHHBIX (OPMYIT M CBOICTB (hUTyp.

9.  Oopa3sen MOIYJILHOTO KOHTPOJIS

rOY BIIO «JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
@dakynbTeT MaTeMaTUKH U UHPOPMALIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomoexu: 44.04.01 Ileoazozuueckoe obpazosanue
Maeucmepcras npoepamma: Mamemamuyeckoe oopazosanue

IIpoepamma nooecomosku: akademuyeckas mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna Jlozuka u memooonozun MmamemamuiecKkozo MooeaupoeaHus

MOAYJbHASA KOHTPOJIBHASI PABOTA
BAPUAHT Ne__
1. MogenupoBaHHue Kak METO HAyYHOTO HCCIIECIOBAHMS.
2. CocTaBpTe M pelInTe MaTeMaTHIECKUE MOJICITH CIEAYIOIINX 3a/1a4:
a) Jlano ypaBHenue xumuueckoil peakuuu CoHs + O2 — CO2 + H20. Coanancupyiite
9TO ypaBHEHHE.
b) B pesepsyape Haxomautcs 10 M3 pacTBOpa KHCIOTHI, KOHIIEHTpAIMs KOTOPOH paBHA
14 xr/mM3. DTOT pacTBOp BBUIMBAETCA M3 pe3epByapa co ckopocthio 0,5 M%/c u ¢
TaKOW K€ CKOPOCTHIO B pE3epByap IMOJACTCS YMCTas BOJA, KOTOpas cpasy xKe
CMEIINBAETCS C PaCTBOPOM TaK, YTO KOHIIEHTPAIHsI pacTBOpa yMeHbInaeTcs. Yepes
KaKoe BpeMs KOHIIEHTpaIlsl 6yIeT paBHa 7 Kr/m>?

YTBepk/IeHO Ha 3aceaHud Kadeapoil BbICIIEH MaTeMAaTHKU H METOJMKH TMpenojaBaHus
MaTeMaTHKH, IPOTOKOJ Ne or“ 7 20 T

3aB. xadenpoit

IIpenonaBarens
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Kputepunu oneHuBaHus MO1YJbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 5
3agadue 2 a 10
3ananue 2 b 15
Bcezo 30

10. Oo6pa3en 3x3aMeHANIMOHHOTO OHJIeTA

Teopemuueckue 60npocovl K IK3AMEHY

[TonsiTe MaTeMaTHYECKOTO MoienupoBanus. Llenn MoaenupoBanus.
Onpenenenne moaenu. CBOHCTBa, KilaccupuKamus MOIEICH.
TpeGoBanws, MPEABSABIAEMbIC K MATEMAaTUHICCKUM MOICIISIM.
DTarnbl MaTEMaTHYECKOTO MOJICITUPOBAHHMS.
MonenupoBaHue Kak METOJT HAyYHOT'O UCCIICIOBAHUS.
OCHOBHBIE TIPUHITUIIBI MaTEMaTHYECKOTO MOJICTUPOBAHUS PA3JIUYHBIX CHCTEM H
MIPOIIECCOB.

7. 3HavyeHHe MAaTEMaTHYECKOro MOJICTUPOBaHUS B O0y4YEHUN MaTeMaTHKE B LIKOJIE.

8. ®ynkuuu 0OydeHUs MATEMAaTHUYECKOMY MOJICIUPOBAHUIO.

9. Meroauueckue 0COOEHHOCTH O0yUEHHUSI MAaTEMaTUYECKOMY MOJICTTUPOBAHUIO B 00YUCHHUH
MaTeMaTUKeE B IIKOJIE.

10. Ilenwm, 3amauu U 3Tanbl peaau3alvd JUHUU MMPAKTHYCCKUX MPHIOKEHUNH MAaTeMaTHKUA B
HIKOJIE.

11. Tlonsitue, ocoOeHHOCTH, (PYHKIIMH MPUKIAJAHBIX 33/1a4 B 00yYEeHHH MaTeMaTHKe

12. Knaccugukaius NpuKIaaHbIX 33a9 B 00YYeHUN MaTeMaTHUKE B MIKOJIE.

13. Ilytu ucnonb3oBaHMs HA ypOKax MPUKIAAHBIX 3a7ad. BO3MOXHOCTH HCIONB30BaHUS
MIPHUKIIATHBIX 33729 BO BHEYPOUHOE BPEMSI.

ook wnE

Oobpaszey IK3aMeHAyUOHHO20 Oulema

roy BIO «IOHEIKUI HAIIMOHAJBHBII YHUBEPCUTET»
®axynpTeT MaTEMAaTUKHU U NH(OPMALIMOHHBIX TEXHOJIOT U

Hanpasnenue noocomosxu: 44.04.01 Ileoazocuueckoe obpazosanue

Macucmepckas npoepamma. Mamemamuyeckoe odpazosanue

IIpoecpamma noocomosxu: akademuyeckan mazucmpamypa

Cemecmp 1

Vuebnas oucyunnuna Jlo2zuka u memooonocuna mamemamuuecKkozo MoOeaUPOBAHUA
BUJIET Ne__

1. MogenupoBaHHe KaKk METOJ HAYYHOTO HCCIICIOBAHMUS.

2. Meroanyeckre OCOOCHHOCTH OOY4YeHHS MaTeMaTHYeCKOMY MOJICIIMPOBAHUIO B OOyYCHHHU
MaTeMaTHKE B HIKOJIE.

3. CocTtaBbTe M pEIIUTE MaTEMATHYECKYI0 MOJCTb 3alaud: Buluuciume niowadv OKHA,
umerowe2o Gopmy npsImMoyeoIbHUKA, 3aKOHYeHH020 86epxy ceamernmom 6 60°. Bvicoma oxna
OMCUYUMBIBACMCSL OM CePEOUHbL OYeU CeeMeHma 00 OCHO8AHUs U pasHa 2,4 M, wupuna e2o
1,6 m. ITlpeasioxuTh METOIUKY OOYYCHHS YUaIIUXCS COCTABICHHIO MAaTeMaTUYECKON
MOJIEJIN TaHHOU 3a1a4H.



11
VYTBepKaeHO Ha 3aceqaHuu Kadeapoll BBICIICH MAaTeMaTMKH ¥ METOAMKH TPEToaBaHUs
MaTEMAaTHUKH, IPOTOKOJI Ne or*“ ” 20 1.

3aB. kadenpoii
[IpenonaBarens

Kpumepuu oueHuesanusn IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 20
3aganue 2 20
3ananue 3 60
Bcero 100 6ans10B

11. Oo6pa3sen TecTOBOro 3aanus (re npedycmompeno)
12. Kputepuu oueHUBAHUS

ITo kypcy «Jlormka M METOTOJOTHSI MaTEMAaTHYECKOTO MOJCITUPOBAHMS IIPEAIONIATraeTCs
IPOBE/ICHUE IPOMEXKYTOYHOH arTecTalul B BHUJE MOJAYJIBHOTO KOHTPOJIS, BBIIOJIHEHUE
UHIMBUYaJIbHOM pa®oThl M 3K3aMeHa. DK3aMEH CHAl0T CTYJIEHThI, He HaOpaBLIMEe B TEYEHUE
ceMecTpa HeoOX0AMMOT0 KOJIMYeCcTBa OaioB.

Pacnpeoenenue 6annos, Komopwie mozym noiy4ums cmyoeHnvl
6 npoyecce u3y4eHus OUCYUNIUHD

OpraHu3anuoHHoO CPC
yueOHasi padora UHauBHIyaIbHAS Kourtpoas BCEI'O
CTyJeHTa pabota 10 MOIYJII0
max 20 Gamos max 50 6amos max 30 100 Gasos
OaitoB

HlIxana coomeemcmeusn 6171086 HAUUOHAILHOU UIKATLE

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM LIKAaJIe Ouenka no
no mxkaJje | 100-0amibHOM (3x3amen, 1uddepeHuMpPOBaHHBIN 3a4eT) roCyiapCcTBEeHHOM
ECTS mKaJje mKaJje (3a4er)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YAOBJIETBOPUTENBHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIIETBOPHUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4y¥l MPU YCIOBUU
00s13aTeTLHOTO HAOOpa JOTIOTHUTEIBHBIX OAJITIOB

13. MarepuajibHO-TeXHHYECKOe o0ecneyeHne yuedOHOro npoiecca.

JlexuroHHBIE 3aHATHS TPOBOJATCS B AYAUTOPHUH, OCHAILICHHOW MYJIbTUMEIUNHON TEXHUKON 1
JIOCKOH.




14.
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PexomennoBaHHas auTepaTrypa

Ne
n/n

HaumenoBanue

Koia-Bo
IK3EMILISIPOB
B OnOJHMoOTEKE

JouHY

Hanuumne
3JIEKTPOHHOM
BEPCHHU B
IbC

Ocnoenasa numepamypa

I'opp I'. B. Jloruka u MeTOIOJIOrUs MAaTeMAaTHYECKOIO
MOJICIUPOBAHUS [DIEKTPOHHBIM pecypc] : ydeOHOE
nocobue / I'. B. ['opp, 1O. B. A6pamenkosa ; 'OY BIIO
"JloHEeUKUA HalMOHAJIbHBIA yHUBepcuTeT". — JlOHEenK :
JouHY, 2017. — Dnexrponnsie nanusie (1 daiin).

I'opp I'. B. K opranusanuy NpakTUYECKUX 3aHATHH IO
MaTeMaTUKe: HMHTErpalus MaTeMaTHKu M (pu3ndeckoin
XUMHHA © Yy4eOHO-MeTox. TmocoOue sl CTYACHTOB
XUMHYECKHX crenuainbHocTed. I3manue BTOopoe /
I'. B.T'opp, lO. B. A6pamenkoBa. — [loneux : [louHY,
2016. 92 c.

ﬂonwmumeﬂbuaﬂ Jqumepamypa

BBenenue B maremaruyeckoe MojaenupoBanue [Tekcr] :
[Vueb. mocobue mansi By3oB HampamieHust 511200
"Maremaruxka. [Ipuxnagnas MaremaTuka'] /
B. H. Ammuxmun, M. b. T'urman, WU. 2. Kemnep u np. ;
Ilox pen. II. B. TpycoBa. — Mocksa : Jloroc, 2004. —
439 c.
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[Nammbuna H. A. [IpakTukym o pEIIeHUIO
MpOPECCHOHAIBHO  HAIMPABICHHBIX  MaTEMaTUYECKHUX
3aa4 JUIsl MHKEHEPOB-CTPOUTENIEH C HCHOJIb30BaHUEM
UKT [DnextponHbiii pecypc] : ydeOHOe mocobue /
H. A.Tanu6una, E.T.EbceeBa. — Jlomenk, 2015. —
OnekTpoHHble faHHble (1 daiin).

Hymos B. I. Maremarndueckoe MOJIEIUPOBAHUE B
coBpeMeHHOM ectecTBo3HaHuU [Tekct] : yueb. mocobue /
B. I'. dynos, B. A. lu6apos ; Ilox pen. B. I'. dynosa ;
C.-Ilerep6. roc. yu-1. — Cankr-Ilerepoypr : U3n-Bo C.-
ITerep6. yH-Ta, 2001. — 243 c.

EBceeBa E. I'. Maremaruka B npogdeccroHanbHON
HOJTrOTOBKE UH)XeHepa: BEKTOpHas anreOpa.
WuTerpatuBHbld  moaxoa  [DneKTpoHHBIM  pecypce] :
yuebHOoe mocobue / E.TI'. EBceeBa, H. A. Ilpokonenko.;
nox obmr. pen. E.T. EceeBoii. — [onenk : JouHTY,
2016. — DnexTponHsle nanHble (1 daiin).

EBceea E. I'. Maremarnueckoe MOJEIMPOBAHUE B XUMUHU
[DnexkTpoHHBIN pecypc]: ydeOHO-meToA. mocolue uis
CTyJIeHTOB XxuMu4eckux crenuanbaoctedt / E. I'. EBceena,
1O. B. A6pamenkosa, C. C. I[loroBa. — [lonenk: JouHY,
2016. — DnexTponnsle nanuble (1 daitn).

KynneimeBa E. C. MaTtemarnueckoe MOAETUPOBAaHUE B
skoHoMuke [Tekcr]: yueO. mocobme : [yt CTyneHTOB
By3oB] / E. C. KynmemmeBa ; Ilog Hayd. pen.
b. A. CycnakoBa. — Mocksa : Jlamkos u K, 2004. — 351 c.
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9. Camapckuii A. A. MaremaTu4eckoe MOJICIUPOBAHUE
[Texcr] : Unen. Meronsl. Ilpumepst / A. A. Camapckuii,
. 5 —
A. II. MuxaiinmoB. — 2-e wu3m., wuchnp. — MockBa

®u3maraur, 2005. — 320 c.

10. | Tumomenko E. B. [IlpumeHeHue BepOSTHOCTHO-
CTaTUCTHYECKOTO  ammapaTa K  pEHICHUI0  3ajad
OMOJIOTMYECKOTO COJepKaHus : y4eb. mocobue [crucTeMbl 1 -
TekcToBbIX  3amanmii] / [E. B.  Twumomenko,
0. 1. Heckpeba]. — Jlonenk : Bebep, 2008. — 265 c.

15. HHpopManHOHHBIE peCypChl

1. Bcsi snemeHTapHas maTeMaTuka — CpeAHsAsS MaTeMaTudecKas HHTEPHET-IIKOoJIa —
http://www.bymath.net;
2. roy HAI1O «JloHeukmit peciyOIuKaHCKH WHCTUTYT JIOIOJIHUTEIHLHOT'O

nearornyeckoro oopasosanus» — https://www.donippo.org/;

3. MunuctepctBo o0pasoBanuss u Hayku Jlonenkoit Haponnoit Pecnybmuku —
http://mondnr.ru/;

4, Hayunas snextponHas 6ubanorexa — www.elibrary.ru;

5. OO01epoccuicKuii MaTeMaTHYECKHI mopTain — WWw.mathnet.ru;

6. Otnen maremaruku Jonenxoro PUJIIO — http://ippo-vm.at.ua/;

7.  PecnyOnukaHckas ciayx0a MO KOHTPOJIO U HAA30py B cepe oOpa3oBaHUS U HAYKU —
http://resobrnadzor.ru/;
8.  Caiir Poccuiickoro LEHTpa nH(pOpMaTH3aLNUN o0Opa3oBaHUs —

http://www.informika.ru;
9.  ®denepanbHbIil IOPTAT POCCHIHCKOTr0 00pa3zoBaHus — WWw.edu.ru;
10. DnexrtponHas OnbIMOTEKa yueOHBIX MaTepuaioB — www.nehudlit.ru.

16. IIporpammHoe obecnieyeHmne

1. Windows 7 PRO (xopnopatusHas auuensus JOHHY Ne 46484614),

2. Microsoft Office (xkopnopatuBnas nuuensus JOHHY nuuenzus Ne 46472919)

3. Microsoft Visual Studio (nmuen3ust nporpammsl DreamSpark mis BblcmMX y4eOHBIX
3aBe/IeHUN)

Pabouas mporpamma paccMOTpeHa M TepeyTBep)kKleHa Ha 3acelaHuu KadeIpsl BBICIICH
MareéMaTuKn "W MCTOIAUKU npenoz[aBaHm{ MAaTECMAaTHUKU C HU3MCHCHUAMHU (663 HSMCHGHHﬁ) Ha
201 roj.

ITporoxoi Ne or“ 7 20 1.
3aB. xadenpoit
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