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memamuxu u ungpopmamuxu «07» cerrsbps 2017 r., nporokon Ne 1.
3as. md)enpoii}%: / C.M. Kanuenko /
(noonuce)
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u cmanoapmusayuu «25» cenrsops 2017 r., nporokon No 1.
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/ __E.A. Ily3ankosa /
(noonugs) (H.0. Gavwiun)
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1 Ilesn ocBOEHMS AM CIMIIJIMHbBI

HensiMu ocBOeHUS NUCUMIUIUHBL «MaTeMaTHYecKoe MOJCIHUPOBAHUEY» SIBIISIOTCS: OBJIAJCHHUE
CTYJIEHTaMHU HEOOXOJUMBIM YPOBHEM OOHIETIPOPECCHOHATBHBIX U MPO(GECCHOHATBHBIX KOMIIETEHIIH,
Mpearoiararonux (OpMUPOBAHKE YMEHUHN M HABBIKOB OMUCAHUS W M3yYCHUS PEATbHBIX (PU3HUECKUX,
OMOJIOTrMYECKHX, TEXHUUECKUX U MPOYUX CHCTEM C IOMOIIbIO UX MaTeMaTHUYECKHX MOjieJIeil Ha OCHOBE
CHEeIUaTbHBIX MATEMATUYECKUX METOJIOB U aJITOPUTMOB.

2 MecTo THCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJArOoTOBKM 0akajiaBpa (Marucrpa, crenuaaucra)

Huctunnuna «MaTeMaThyeckoe MoJIeTUPOBaHUEY BXOAUT B 0a30BYyI0 yacTh Oyioka 1 oOpa3oBa-
tenpHOM niporpammbl 01.03.02 — «IIpukinagHas maTemMaTuka U HHPOpPMaTHKA.

JIist m3ydeHus TUCIUTUTMHEI He0OX0 UMbl 3HAHUS (YMEHUs, BIIaJIcHUs ), CPOPMUPOBAHHBIC B pe-
3y/lbTaTe M3yuyeHUss NpeaMeToB «YHUCIEHHbIE METOAb», «YpaBHEHUS MaTeMaTH4YeCKOW (U3HKUY,
«Teopust BEpOATHOCTEH U MaTeMaTHUECKasi CTATHCTUKAY.

3HaHud (YMEHUS, BIAICHU), TOJy4eHHbIE IPU U3YUYCHUU JNaHHOW JUCUMILIUHBI OynyT HeoOXo-
JMMBI TIPU U3YyYCHHUU JUCIMIUIMH: «MaTeMaTH4YeCKUe MOJICIH YKOHOMHUYECKOTO pocTay, «HucieHHbIe
pellieHHs] MaTeMaTHYECKUX MOJEJICH B DKOHOMHKE», «MaremaTHuecKhue MoJelu (PMHAHCOBBIX MPO-
1eccoB», «UMCICHHBIC METOIbl MATEMATHYECKON (DUBUKI.

3 Komnerenuun ody4aromerocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS
AUCUHMILIMHBI (MOAYJIs) U IVIAHMPYeMbIe pe3yJibTaTbl 00y4eHu s

B pesynbrate 0CBOGHUS JUCHMIUIMHBI «MaTeMaTH4eckoe MOJASIMPOBAHUE» O0ydYaromMics 101-
’KeH o01aaTh CIeYIOUMMH KOMIETEHIUSIMMU:

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUs

KOMIICTCHIIN

OIIK-1: ciocoOHOCTH MCNOJIB30BAaTh 0a30Bble 3HAHUS €CTECTBEHHBIX HAYK, MATEMATHKH M MH-
(popmaTnku, 0oCHOBHBIE (PAKTHI, KOHUENIMH, IPUHIUIBI TEOPHIi, CBA3AHHBIX C PUKJIAJIHON Ma-
TEMATHKON U HHPOPMATHKOI

3HaTh — OCHOBHBIC TIOHATHS TEOPUH MATEMaTHYECKOTO MOJCTHpOBaHUs (MOJENb, MOJIC-
JUPOBAHUE, MATEMATUYECKOE MOJCIIUPOBAHNE, CTPYKTYPHBIE MOJCIH, KECTKUE» U
«MSATKUE» MOJICITU, KIICTOYHBII aBTOMAT U JIp.);

— CBOWCTBa MojieNiel U TpPeOOBaHMSI K HUM;

— KJIaccu(UKaIHIO MOJIeNiel, pa3HOBUTHOCTH MAaTEeMAaTUYECKUX MOJIEIIEH;

— 9Tanbl MATEMATUYECKOT'O MOJECIUPOBAHUS.

YMmeTh — OIMMHUCHIBaTh OCOOEHHOCTH PEANIbHBIX MPOIIECCOB CPEACTBAMHU MaTEMaTHKU,;

— MPUMEHSATh 3HAHUSI TEOPUH TTPU MOJACIMPOBAHUH MTPOLECCOB U SIBJICHUI;

— MPUMEHSTH 3HAHUA WH(GOPMATUKH TPU peaTn3alii MaTeMaTHYECKUX MOJETeH ¢
nmomoieo OBM;

— UHTEPHPETUPOBATH BHIBOJbI, MOJy4aeMble IPU UCTIHITAHUA MAaTEMaTUYECKUX MO-
JIeIIeH.

Bnaners —METOJAaMHU U IIPpHUEMaMHU MTOCTPOCHUSI MAaTEMATHYCCKUX MOJIEIIEN,

—HaBBIKAMH MaTEMaTUYECKOTO0 MOJAEIUPOBAHNUS [IPU PELIEHUN HECIOKHBIX IIPU-
KJAaJHBIX 3aJ1a4,

— BO3MOXHOCTBIO MEKIUCIIUIUIMHAPHOTO MPUMEHEHUSI HEKOTOPBIX MOJ0KEHUN
JQUCILMIIINHEIL,

—po(heCCHOHANTBHBIM SI3BIKOM MPEMETHOMN 00JaCTH 3HAHUS.




CTpyKTypHBI
3JEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OIIK-3: cnoco0HOCThI0 K pa3padoTKe AJrOPUTMHYECKHX U MPOrPAMMHBIX pPellieHHil B 00/1aCTH
CHCTEMHOI0 U MPHUKJIAJHOI0 MPOrPpaMMHPOBAHUSN, MATEMATHYECKUX, HHPOPMALINOHHBIX U UM U-
TAUMOHHBIX MoOJeJIeil, CO3IaHUI0 MH(OPMAIMOHHBIX PECYpPCcOB II00AJbHBIX ceTeil, 00pa3oBa-
TeJIbHOI0 KOHTEHTA, MPUKJIAJHBIX 0a3 JTAHHBIX, TECTOB U CPEeICTB TECTUPOBAHUSI CHCTEM H
Cpe/ICTB HA COOTBETCTBHE CTAHAAPTAM U HCXOHBIM TPeOOBAHUAM

3HaTh

— QJITOPUTM TIPOIECCa MATEMATUYECKOTO MO/ICIIUPOBAHUS;
— CHOCOOBI MOCTPOCHUSI MATEMATUUYECKUX MO/IEIICH;

— aKTyaJbHbIE IPOrPaMMHBIE CPEJICTBA U SI3bIKK IPOrPAMMHUPOBAHUS AJIs peau3a-
[IUU PA3INYHBIX MAaTEMaTHUYECKUX MOJICIICH.

YMmers

— CTPOUTH MAaTECMATUUCCKHUE MOJCIN PCAJIbHBIX ITPOLECCOB;
— OIHMCBIBATDH pCAIM3allNI0O MAaTEMATUUCCKHUX MOIICHCﬁ C MOMOUIBIO MPOrpaMMHBIX
CpCACTB.

Bnanets

— IPUHIMIIAMU IOCTPOEHUS MaTEMaTUYECKUX MOJCIIEH;
— HaBBIKAMHM IIPOTPAMMHPOBAHN;
— HaBBIKAMHM IIPOTPAMMHON PeIM3allM MaTEMAaTUYECKUX MOJCIICH.

IIK-1: cnocodHOCTBIO COOMpaTh, 00padaThIBATL M MHTEPNPETHPOBATH JaHHbIE COBPEMEHHBIX
HAYYHBIX HCCJIeI0BAHUI, HeoOXoauMble 1 (popMUPOBAHHUS BHIBOJIOB IO COOTBETCTBYIOIIMM
HAYYHbIM HCCJIEJOBAHUAM

3Hartb — COBPEMECHHBIC JJOCTH)KCHHS Pa3JIMYHBIX OTpaciied HayKH, HEOOXOAUMBIC IS pa3-
pabOTKHU M peau3alii MaTeMaTHIECKUX MOJICTICH.

YMmets —HHTEPIPETUPOBATH PE3YIIBTATHI UCIIBITAHUS MAaTEMATHYECKUX MOJIENIEH HA OCHOBE
COBPEMEHHBIX TOCTHKEHUN HAYKH.

Bnagers — Mearnao0pa3oBaTeIbHBIMU HAaBBIKAMU B TIO3HAHUU HOBEHIIIMX HAYYHBIX JTOCTHUKE-

HUN B 00JIACTH MAaTEMAaTHYECKOTO MOJICITUPOBAHMS.

IIK-2: ¢cnoco0HOCTBLIO NMNOHUMATb, COBEPHICHCTBOBATD U IPUMEHATH COBpeMeHHbIﬁ MareMmarun4ie-

CKHM¥ anmnapar

3HaTh

— OCHOBHBIC OIIPEACIICHUS U IIOHATHUA BBIUHMCIIMTEILHON MAaTE€MaTHKU,
— OCHOBHBIC MCTO/IbI I/ICCJ'IGI[OB&HI/Iﬁ, HCII0JIb3YCMbBIX B HpHKHaI[HOfI MaTCMaTHKCE.

YMeTh — MHTEPIPETUPOBATH pa3pabOTaHHbIE MAaTEMaTHUYECKHE MOJEIH C IIOMOILBIO CO-
BPEMEHHOI'0 MaTEMaTHYECKOro anmnapara;
—CTPOUTH MaTeMaTUYEeCKHe MOJIENTN (PU3UUECKUX, TEXHUUECKUX, OMOJIIOTUYECKUX U
IPOYUX MPOLECCOB C MOMOIIBIO COBPEMEHHOIO MaTEMATUYECKOI'0 anmapara.
Brnaners — CMOCOOHOCTBIO HCIOJIb30BaTh 0a30Bble TEOPETHUYECKHE 3HAHUS [UI PELICHHS

poeCCHOHANIBHBIX 3a]1aY;
— CHOCOOHOCTBIO MPUMEHATH Ha MPaKTHUKE 0a30BbIe MPOodecCHOHAIBHBIC HABBIKH.




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmast Tpy10eMKOCTh TUCHUTIINHBI COCTABISAET 4 3a4eTHBIX equHull 144 akaj. 94acoB, B TOM YHCIIE:
— KOHTakTHas pabota — 84,9 akaj. yacos:

— aymutopHas — 80 akaj. 9acos;
— BHeayauTopHas — 4,9 akaj. 4acos,;

— caMocTosATeIbHas padora — 23,4 akaj. 4acos,

— TMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

AynuTtopHas
KOHTaKTHasi pabota
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1. Pasnen BBenenue B MaTeMaTH4YeCKOE MOACJIMPOBAHHE
1.1. TlonsTHs. MOJENN, MOJICIUPOBAHUs, Ma-| 6 | 2/2m 2 CaMocTosTenbHOE U3yUYEHUE [IpoBepka KOHCIIEKTOB, OIlK-1,
TeMaTh4deckoro mojenupoBanus. CpoiicTBa y4eOHO 1 Hay4yHO IUTepaTypsl | yCTHBIN onpoc, oocyxaenue |[I1K-1
Mozene u tpeboanus k HUM. Kiaccudu-
Kanusi Mojesnei. PasHOBUIHOCTH MaTeMaTu-
YECKUX MOJEIIEN.
1.2. DTambl MaTeMaTHYECKOTO MOJETUpoBa-| 6 2 4 2 [ToaroroBka k tabopatopHomMy Jlaboparopnas pabota OIIK-3,
HUs. OCHOBHBIE MPUHIIUITBI TOCTPOCHUS Ma- 3aHATHUIO I1K-1
TEMATHUECKUX MOJEIICH.
1.3. Maremarudeckass Mojenb moiéra cHa-| 6 3 6 2 [TonroroBka k 1abopaTopHOMY JlaGopatopHas pabota OIIK-1,
psAlla B TPaBUTAllMOHHOM I10JIE€ 3EMJIU 3aHSTUIO OI1K-3,
I1K-1
1.4. «Kectkue» m «Msarkue» maremaruue-| 6 | 3/2u 4 2 [ToaroroBka k 1abopaTopHOMY JlaGoparopHas pabota OIlK-1,
cKkue Mojenu. Mojenb CpaxeHus JIBYX ap- 3aHATHUIO OIIK-3,
Muil. Mojenn TMHaAMUKY TTONYJISIIUN. I1K-1
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Hroro no pazneny 6 |10/4u| 14 8 TecTtupoBanue
2. Paznea CTpyKTYypHBIE MOJ€JH
2.1. CTpyKTypHBIE MOJENIH, UX BUABI U CIO-| 6 3/2u 2 1,4 CamocrosiTeIbHOE U3yUECHHE [IpoBepka KOHCIIEKTOB, OIIK-1,
COOBI TOCTPOCHUSI. yueOHOW 1 HAyYHOU JIMUTEepaTyphl | YCTHBIN onpoc, oocyxaenue |[1K-1
2.2. IlprMepsl TOMOJIOTHYECKUX U TeoMeTpu-| 6 | 2/2u 4 1 [ToaroroBka k 1abopaTopHOMY Jlaboparopnas pabota OIIK-1,
YECKHUX CTPYKTYPHBIX MOJECIICH. 3aHATHUIO OIIK-3,
I1K-1,
I1K-2
Hroro no pasneny 6 | 5/4nm 6 2,4 IIncsMenHbIli TEOPpETHYC-
CKHI1 01poC
3. Paznea MogaempoBaHue B yCJI0BHAX HEONPeIeJeHHOCTH
3.1. DnemMeHThl TeOpuH HEYETKUX MHOXeCTB| 6 | 2/2m 2 1 [TonroroBka k 1abopaTopHOMY TectupoBanue OIIK-1,
B MAaTEMaTUYECKOM MOJEIUPOBAHUM. 3aHATHUIO I1K-2
3.2. MogenupoBaHue B yCIOBUSX Heomperne-| 6 | 2/1u 4 2 [TonroroBka k 1abopaTopHOMY JlaGoparopHas pabota OIIK-1,
JIEHHOCTH, OITMCBHIBAEMOM C MO3WIIAIT HEUeT- 3aHSITHUIO [1K-2
KHX MHOXKECTB
3.3. MoaenupoBaHue B yCIOBUSAX cToxacTu-| 6 | 1/1m 2 1 [ToaroroBka k 1abopaTopHOMY Jlaboparopuas pabota OIlK-1,
YECKOUW HEONPEACIEHHOCTH. 3aHSTUIO [1K-1,
I1K-2
3.4. CiyuaitHble mporiecchl, ocoOeHHOCTH UX| 6 | 2/2m 2 1 CaMocTosTenbHOE U3ydYeHHE [IpoBepka KOHCIIEKTOB, OIIK- 1,
MOJICJIUPOBAHMUSL. y4eOHOI ¥ Hay4HOI TUTeparypsl | yCTHBIN omnpoc, oocyxaenue [I1K-1,
I1K-2
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3.5. Ypasuenus A.H. Konmoroposa B Mmoze-| 6 2 2 2 [ToaroroBka k 1abopaTopHOMY Jlaboparopnas pabota OIIK-1,
JIMPOBAaHUM MApPKOBCKHUX CIIy4aWHBIX IIpO- 3aHATHUIO OIIK-3
1IECCOB.
3.6. Monenp n-KaHaJLHOH CHCTEMBI Macco-| 6 2/2 4 1 [ToaroroBka k 1abopaTopHOMY Jlaboparopnas pabota OIIK-1,
BOT'0 OOCITY’)KMBaHHS C OTKa3aMH. 3aHSTHIO OIIK-3,
I1K-1,
I1K-2
Hroro no pasneny 6 [11/8m| 16 8 TecTrupoBanne
4. Papnea MoneaupoBaHue ¢ HCIOJb30BAHMEM HMHTAIIMOHHOIO MOAX01a
4.1. muTaTtop cuctembl maccoBoro odciy-| 6 | 2/2m 4 2 CaMocTosATenbHOE NU3YUYEHNE [IpoBepka KOHCIIEKTOB, OIIK-1,,
*uBaHus. [IoHATHE KIIETOYHOrO aBTOMATA yueOHOW 1 HAyYHOU JIUTEepaTypsl | YCTHBIN onpoc, oocyxaenue |I1K-1,
I1K-2
4.2. Knerounsnii aBromar «Kusue». Monens| 6 | 2/2m 4 2 [ToaroroBka k 1abopaTopHOMY JlaboparopHnas padota OIlK-1,
OHOJIOTHYECKONI CHCTEMBI «XHIIHUK- 3aHSATHIO OIIK-3,
KEPTBay. IK-1,
I1K-2
4.3. Knerounsle aBTromatel. Monens Bunepa-| 6 | 2/2m 4 1 [ToaroroBka k 1abopaTopHOMY Jlaboparopnas pabota OIlK-1,
Po3zenouiora. 3aHATHIO OIIK-3,
IK-1,
I1K-2
Hroro no pazneny 6 | 6/6m | 12 5 IncsMeHHBII TeopeTHYe-

CKHI 01IpPoC
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Hroro 3a cemectp 6 |32/22u| 48 23,4 IIpome:xxyTouHasi aTTecra-
nus (IK3aMeH)
HToro nmo tucuunjainHe 6 [32/22u| 48 23,4




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

5.1. C 1enpi0 yCHenHOoro yCBOCHHS JUCIUIUIMHBI «MareMaTudeckoe MOJCITUPOBAHUEY) U
dbopMupoBaHus TPeOYEMBIX KOMIIETEHIIUI MpenoiaraeTcsi MpuMEHEHNE Pa3IUIHbIX 00pa3oBa-
TEJIBHBIX TEXHOJOTHHA (JIMYHOCTHO-OPHEHTUPOBAHHBIC M Pa3BUBAIONINE), KOTOphIe 00ecreunBa-
IOT JOCTH)KEHUE TUIAHUPYEMBIX pe3yJIbTaToB 00pa3oBaHUsI COTIACHO OCHOBHOW 0Opa3oBaTeib-
HOU mporpamme. B ux uucne: nuddepeHInpoBaHHbBIN MOIX0/, MPOOIEMHOE 00Y4YEeHUE, IBPH-
CTHUYECKOe 00ydeHue, UCTOIb30BaHUE cucTeMbl «IHTEpHET-TpeHaXePh» B chepe 0Opa3oBaHUsI»
u n1p. MHTepHEeT-TpeHAXKephl MOTYT OBITH TIOJIC3HBI JIJISI CAMOOOYYEHHS, CAMOKOHTPOJISL CTYICH-
TOB MPU TIOJTOTOBKE MX K MPOMEKYTOYHBIM ¥ HTOTOBBIM aTTECTAIUSAM H IMO3BOJISIOT IPUMEHSTh
JMCTaHIIHOHHBIE TEXHOJIOTUU O0YYCHUSI.

5.2. OcHoBHBIMH (pOpMaMM 3aHITHIA SBISIOTCS JIEKIUH, JTA0OpATOPHBIC 3aHSITHS, KOH-
TPOJIBHO-OIICHOYHBIC 3aHATHSI, KOHCYJIbTAIlMH. JIEKIIMU CTPOSTCS HA OCHOBE COYeTaHusi HH(OP-
MaIMOHHOHN 1 TPOOJIEMHOI COCTABIISIOMINX, a TAKXKE 3JIEMEHTOB Oece/bl M BU3yaIn3alliu.

B xoze npoBeieHus JIEKIIMOHHBIX 3aHATUH MPEIyCMaTPUBACTCS:

— o0CyXKICHHE 3a/1a4, MPUBOASAIIUX K TEM WJIH UHBIM MaTEMaTHYCCKUM MTOHSATHSIM;

— U3JI0KCHUE TEOPETUYECKOTO MaTepHaja B peXKUME JTUAJIOTa C ISNIbI0 Pa3BUTHS KPUTHYC-
CKOT'O MBIIIUICHUS CTYJICHTOB W IPUBUTHSI UM UCCIICIOBATEILCKUX YMEHUH;

— 00CYXXJICHHE ¥ CUCTEMAaTH3aIisl TCOPETUICCKUX BOIPOCOB TEMBI C IIEJIBIO JIYYIIIEro 1Mo-
HUMAaHUS X B3aHMOCBSI3H U ITPAKTUIECKOTO TPHUMCHCHUSI.

JlaGopaTopHbIC 3aHSATHUS [0 JAHHON IUCIMILIMHE HAlpaBJICHbl HA MPHBHUTUE MPOYHBIX
HABBIKOB PEIICHUS 337a4 10 KKIOW TeME W COUYETAIOT MPHUMEHECHHUE METOJIOB OOyYeHUs B CO-
TpyAHUYeCTBE, AU(PEPESHIIMPOBAHHBINA MOIXO/, KIACCHUECKUE KOHTPOJIbHBIE U TECTOBBIC TEX-
Hosoruu. [Ipu 3TOM TpeanonaraeTcsi MPOBEACHUE HEKOTOPBIX TAKUX 3aHITUN B MHTEPAKTHBHOU
dbopMe (Z1el0BbIE U POJIEBBIE UTPHI, Pa300p KOHKPETHBIX CUTYAIIUN).

BeiOupast Ty wim MHYIO TEXHOJIOTHIO PabOThI CO CTYJ€HTaMH, HEOOXOJIMMO UMETh B BU]LY,
YyTO HauoOobIIero 3¢ (eKra OT ee NPUMEHEHHUS MOKHO JIOCTUYb, €CITU YUUTHIBATH :
a) 1enu 00pa30BaHus, Ha pean3aluio KOTOPBIX JOJDKHA OBITh HaIlpaBlieHa U30HpaeMas TEXHO-
JIOTHSs;
0) conep:kaHue Marepuaia, KOTopoe MpeJCTOUT NepeaaTb 0OyJaroMMCs C €€ TTOMOIIBIO;
B) YCJIOBHUSI, B KOTOPBIX OHA OYJ€T UCII0Ib30BaThCS;
I') HalpaBJIEHHOCTh €€ Ha caMo0Opa30BaHue U MeAMao0pa30BaHNE CTYIEHTOB.

6 YuedHo-MeTOANMYECKOE OOecTieyeHre CAMOCTOATEbHON PadoThl 06yyaromuxcst

[To qucuunnune «MaTeMaTHuyeckoe MOJIEIUPOBAHUEY MPETYCMOTPEHA ayIUTOPHAs U BHE-
ayIUTOPHAsI CaMOCTOATENIbHASI paboTa 00yUYaIOIIUXCS.

AynutopHas caMOCTOsITeNIbHass paboTa CTYIEHTOB MpeJIoJiaraeT BHIMOTHEHHE Tabopa-
TOPHBIX PabOT HAa COCTABJICHHE MAaTEMAaTUUECKHX MOJIETICH M3ydaeMbIX SIBICHUNA M pa3paboTKy
nporpamm At OBM, peanusyronmx yKa3aHHbIE MOJIENH C IEeNbI0 MPOBEPKU UX () PEKTUBHOCTH.

Ilpumepnvie ayoumopnuie navopamopnsie pavomot (AJ/IP):

AJIP Nel «Pa3pabomka u ananu3 mamemamuueckux mooeneii ¢ ucnonvzoeanuem Mapley

I. CocraButs B cpene Maple nmporpaMmy, mo3BoJISIOIIYIO:

1. HaiiTu aHanuTHYeCKOE pellleHUe ypaBHeHus -+ (1—x),

2. Haiftn ananutuueckoe pemenne 3agaun Komn ¥ = y(1—x) y(1)=1.

3. Haiitn uncnennoe pemenue 3anaun Komm + — (1— I:', y(0)=1, npumenus no ymomnya-

uuio Metoz Pynre-Kyrra-®ansbepra mopsaka 4-5 ¢ marom H=0,1 ua orpeske [0;1].

4. Tloctpouth rpaduk aHanmuTuueckoro pemenus 3axaun Komm n.2 Ha orpeske [0;1] 3enéupim
1BeTOM ¢ ToJuHoM Jinann 10 u Hanmuceio «I paduk QyHKITUNY.

Il. CocraButh mporpammy, peanusyrouyro Meron Pynre-Kyrra perieHusi JaHHOTO ypaBHEHUS.
[TocTpouTh rpaduk moaydyeHHON TaOIUIHON (PYHKITHH.



CpaBHMTD NOJTY4YEHHBIC 3HAUCHUS (PYHKIIUU NP peau3aliiy IporpaMmMbl 1 1 mporpamMmmsl 2.

"= y(1-

[11. CocTaBuTh MPOrpaMMy pellieHUs YpaBHEHHUs - x) ., peanu3yroniyto Meton Pynre-

Kyrra B BUzi€ mpouenypsl.

AJIP No2 «Iloném cnapsaoa (pakemot) 6 2pasumayuoHHOM nojie 3eman

1. CocraBuTh nporpamMmy, MO3BOJISIIOIIYI0 HaXOJIUTh IO HAYAJIBbHOM CKOPOCTH ¥y M YLy
HAKJIOHA 0 CHapsJa K IOBEPXHOCTH 3EMIIU:

— TPaAEKTOPHIO MOJIETA CHAPSAA U CTPOUTH €€ rpaduuecKy;

— PAcCTOSHHE MEKy HAa4aJIbHOM U KOHEYHOU TOYKaMU ITOU TPACKTOPHUU;

— MAaKCHUMAaJIbHYIO BBICOTY MOABEMA CHApSAIA;

— BpeMms NoJIETA CHapsiaa.

ConpoTuBieHne BO3IyXa HE YUUTHIBATh.

2. CocTaBuTh NpOrpaMMy Iosi€Ta CHapsaa U HAaUTH yKa3aHHbIE XapaKTEPUCTUKHU, YUUTHIBAs CO-
MPOTUBJICHUE BO3IyXa.

AJIP No3 «Moodenu c60600H020 u 02paHu4eHHO20 POCMA RORYIAUUIL)

B HauanbHBIl MOMEHT BpeMeHH t; KOJIMYECTBEHHbIM COCTaB HEKOTOPOIO OMOJIOIMYECKOro BHIA
paBeH N, eaumnun. TpeOyercs caenars MPOTHO3 YUCIEHHOCTU N(t) JTaHHOW TOMYISALUU TpU
t >t, 11g 1ByX ciyvaes:
® OTHOCUTEJIBHBIA TEMI MPUPOCTA MOMYJSAIUU HE 3aBUCUT OT €€ YUCICHHOCTU U PaBeH Mo-
CTOSIHHOM BeIMYUHE I' (CBOOOHBIN POCT MOMYISALINN),
® OTHOCHUTEJIBHBIA TEMIT MPUPOCTA TOMYJISAIUA YMCHBIIIACTCS JIMHEWHO C YBEIMYCHUEM €e
YHCJIEHHOCTH M paBeH Beauuune I —PbN (t) (orpaHUYCHHBIN POCT IMOMYJISIUN ).
C oT0M 11eMhI0 HEOOXOANUMO
® COCTaBUTh MAaTEMAaTHYECKYI) MOJIENb CBOOOJHOTO POCTa MOMYMSIUU B BHUJIE JTUHEHHOTO
muddepeHIMaTFHOTO YpaBHEHUSI, HAUTH aHATUTHYECKOE PElIeHHe YPaBHEHNUS,
® COCTaBUTh MAaTEMAaTHYECKYIO MOJIEIb OTPAHHYECHHOTO POCTA MOMYJISAIUH B Buae audde-
PEHIIMALHOTO ypaBHEHUs BepHylnu, onpenenuTs aHaTUTHYECKOe W YHCICHHOE pellle-
HUE ypaBHEHUS TPH 33JIaHHBIX HAYAIBHBIX YCIOBHUSX, MOKa3aTh rpaduyuecku mpuoIn-
JKEHHOE COBIMAaJIeHNE TOTYYEHHBIX PEIICHHUIA;
® MPUBECTH rpaGUUECKYIO WLTIOCTPAIMIO U3MEHEHUS YHCICHHOCTH JIJIsT MOJIeNiel cBO0OI-
HOTO M OTPAaHUYECHHOTO POCTa TOMYJISAIIHH;
e cJenath BBIBOJIBI 11O paboTe.
HcxoaHbie JaHHBIE JUJIS1 pacUeTOB MPUBEIEHBI B Ta0M. 1.
e TaoOmuma 1

t,, 9ac | Ng r,gac 1k
21 40 0,29 90

AJIP Ned «Heuémkue moodeau cmpamezuil ucmpeoumeieil)
3adaua. JIBa uctpeOuTens u3 MPOTUBOOOPCTBYIONINX BO3AYIIHBIX apMHIl PYKOBOJCTBYIOTCS
CTpaTeTUsMH:
A: Ecnu cHaps10B Ma/10, TO BEPOSITHOCTh OPAXKEHUs IPOTUBHUKA MaAadA, UHAYE — He Ma1as.
B: Eciiu cHapsiioB He mano, TO BEPOATHOCTh TOPAXEHUS NMPOTUBHUKA 001bMiaAA, UHAYC — He
oonvuasn.
H3BectHO, UTO:
masio cHapsos = (0,8/3; 0,4/15; 0,3/30),
Mmanas BepositHocTh = (0,1/0,9; 0,5/0,5; 0,8/0,1),
Oombiras BepostHocTs = (0,8/0,9; 0,5/0,5; 0,3/0,2).
Yucno cHapsaoB He odeHb Mano. Kto mobenut?
CocTaBUTh HEUETKUE MOJIETH pealn3allii KaXXI0l CTpaTernu U Ha OCHOBE MHTETPAIIbHOIO WH-
JIeKCca paHKUPOBAHUS BBIIBUTDH IMOOCTHYIO CTPATETHIO.
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AJIP Ne§ «Moodenv n-KanaavHoii cucmemvbl Macco8020 00CAYHCUBAHUA C OMKAZAMU)

3aodaua. Onpenenute TpeOyeMoe YHCIO KOSK B CTallMOHAPE OOJIBHMIIBI, €CJIA CPEAHEe BPEMs BbI-
3JJ0pPOBJICHHSI OTHOTO O0JbHOTO cocraBisieT 21 neHb. HoBble OonbHBIE HE MPUHUMAIOTCS, €CIIH
BCE KOWKH B cTanmoHape 3aHAThL. [10TOK mocTymieHus OOJbHBIX ONM30K K ITyaCCOHOBCKOMY C
MHTEHCUBHOCTBIO 3 4esIoBeKa B JIeHb. BeposATHOCTh OTKa3a He 0JKHA ObITh BhIle 5%.
Brrsascuuts CpCAHCC YHCJIO 3aHATBIX KOCK.

Brmmonauts Bee pacuétHele onepanuu B cpezne Excele.

AJIP Ne6 «Mooenv Xuwgnuk-sncepmea

1. HccnenoBarh Kiaccuueckyro mojeiab Bonbreppei—JloTku (¥ = 0).

1) BBoas pa3nuuHble HauadbHBIE YCIOBUS, HOCTPOUTH (Pa30BBIN MOPTPET U 3aBUCUMOCTHU pa3zMe-
pa NOMyNSUUN OT BPEMEHH.

2) UccnenoBaTh, Kak M3MEHEHUE MTAPAMETPOB MOJIEIH BIUSAET HA TUHAMUKY MOMYIISLUN.

2. UccnenoBars Moau(puIMpOBaHHYIO MOJENb BonbTeppbl—JIOTKH TpU pa3inuyHBIX 3HAYEHUSIX
MapaMeTpoB: BBOJS pa3IUYHbIC HaualbHbIE YCIOBUS, TOCTPOUTH (Da30BbIi OPTPET U 3aBUCUMO-
CTH pa3Mepa HOIYJISAUUNA OT BPEMEHH.

Otuer no paboTe AOKEH cofepkarh (a30Bble MOPTPETHI U TpaduKU 3aBUCUMOCTH pa3Mepa mo-
IYJIALUM OT BPEMEHH U1l CIIy4aceB:

1.y, =0

2.y1 0, @y —yyo, < 0.

3.vy =0, a8, —yya, =0,

JononnurensHOe 3aJaHue: MpUBEIUTE cucTeMy ypaBHeHuil BoabTeppsi—JloTku k Oe3pazmep-
HOMY BuAy. KakoB cMBICI IOSTy4yeHHBIX O€3pa3MepHBIX apaMeTpoB?
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OHCHOYHLIC CPEACTBA VIS IIPOBECACHUS l'[pOMe)KyTO‘{HOﬁ aTTecCTaluu.

CTpyKTypHBIH 3J1€-
MEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouyHble CpeaCTBa

OIIK-1: cniocodHoOCT
TeOpHii, CBA3AHHbIX

b HCII0JIB30BAaTh 0a30BbIe 3HAHUS €CTEeCTBEH

HbIX HAYK, MATEMATUKHU U I/IH(l)OpMaTI/IKI/I, OCHOBHbIC (l)aKTbI, KOHICNMIINHA, MPUHIHUIIBI

¢ IPHUKJIAIHON MATEeMATHKON U HH(opMaTHKOI

3HaTh

OCHOBHBIC IOHATHSI TCOPHUU MaTeMaTHye-
CKOTO MOJICIIUPOBaHUS (MOJIENb, MOJCIUPO-
BaHHME, MaTEMaTUYeCKOe MOJICIMPOBAHUE,
CTPYKTYPHBIE MOJEIH, KECTKUE» U «MST-
KHE» MOJICIIH, KIIETOYHBINA aBTOMAT U JIp.);

— CBOMCTBa MoJiesIel U TpeOOBaHUs K HUM,;
— KJaccuUKaIUIo MOjeNed, pa3HOBHUIHO-
CTH MaTeMaTHYECKUX MOJICIEH;

ATanbl MATEMATHYECKOTO MOJIETUPOBAHMS.

Ilepeuens meopemuueckux 60nPOCo8 K IK3AMEHy
1. Tlonstue monenu. CBoiicTBa Moziesiel U TpeOOBAaHUS K HUM.
2. Tlonstue monenupoBanusi. MaTeMaTHUECKOE MOJEIUPOBAHHE.
3. Kuaccudukanus mozgeneit. Pa3HOBHIHOCTH MaTeMaTHYECKUX MOJIEIICH.
4. Dtambl MaTeMaTUYECKOro MoearpoBaHusi. OCHOBHbBIC MPUHIUIBI TOCTPOSHUS MaTeMa-
THYECKUX MOJEIICH.
5. Anroputm mpoiiecca MaTeMaTUYECKOTr0 MOACIMPOBAHHUS.
6. MaremaTudeckas MOJENb TONETA CHApsia B TPABUTAIIMOHHOM ITOJIe 3eMiIH 0e3 ydéra
COINPOTHBIICHUS BO3yXa.
7. MaremaTnueckasi MOJIeNIb MOJIETA CHAapsAda B T'PAaBUTALMOHHOM IIOJI€ 3€MJIM C Yy4ETOM
COINPOTHBIICHUS BO3yXa.
8. «KecTtkue» u «MsITKHE» MaTeMAaTHIECKHE MO, MoJIeNnb CpaKeHHS ABYX apMHIA.
9. «Kectkue» u «msArkue» MareMaTuyeckue Mojenu. Mojenu AMHaMUKU TOMYJISIIUHA.
10. CrtpykTypHBIE MOJIEIH, UX BUABI H CIOCOOBI TOCTPOCHHUS.
11. Ilpumepsl TOMOJIOTUYECKUX U TEOMETPHUUECKUX CTPYKTYPHBIX MOJEIEH.
12. DnemMeHTHI TEOPUHN HEYETKUX MHOXKECTB B MATEMATHIECKOM MOJCITHPOBAHHH.
13. CpaBHeHUE TUHTBUCTHYECKUX MEPEMEHHBIX B HEUETKUX MOJEIISAX.
14. MaremaTtrueckoe MOJEIUPOBAHHE C TO3UINI HEYETKUX MHOXKECTB.
15. MogenupoBaHue B YCIOBUSAX CTOXaCTUYECKOI HEONpeIeNEHHOCTH.
16. CirydaiiHbie MPOIECChl, 0COOCHHOCTH X MOJICITHPOBAHUS.
17. Vpasuenus A.H. KonMoroposa B MOJeTMpOBaHIMH MAaPKOBCKUX CIy4alHBIX MPOLIECCOB.
18. Mogens n-KaHAJTLHON CHCTEMBI MaCCOBOT'O OOCITY>)KUBAaHUS C OTKAa3aMH.
19. [lonHsiTHE KIETOYHOTO aBTOMATA.
20. Knerounsrit aBToMat «OKU3HBY.

21. Mopenb OGMOTOTHYECKON CUCTEMBI «XUIITHUK-KEPTBAY.




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouyHble CpeaCTBa

22. Knerounsle aBToMaThl Mojens Bunepa-Po3eno:ora.

VYMeThb

— OIHUCHIBaTh OCOOEHHOCTU pPEaJbHBIX MPO-
LIECCOB CPEICTBAMH MaTEMATUKH;

— NPUMEHATHh 3HAHUSI TEOPUU MPU MOJEIH-
POBAaHUU MPOLIECCOB U SABJIECHU;

— NPUMEHSTHh 3HaHUS HMHGPOPMATUKU MIPH
peal3auuy MaTEMaTUYECKUX MOJECIIEH ¢
nomoipeo OBM;

— MHTEPIPETUPOBATH BBHIBOJBI, MOJTydaeMble
IIPU UCHIBITAHUHM MAaTEMAaTUYECKUX MOJIENEH.

Ilpumepnvle npakmuueckue 3a0anus 0sa IK3AMEHA
1. Chopmynupyiite U 3aUIIATE HEYCTKUE OTHOIICHHS PEATIOYTCHUS
MEXKy DJIEMEHTAMU MHOXECTB X U Y, Y U Z, eciu:
X={nec, kupnud, NeHOOETOH}, Y = {*keIe30, MIako0eToH, Opyc},
7= {runcoO0J0KH, paKylIIeYHUK, OETOH }.
2. Jlnst yauBepcanbHoro mHoxectsa U= (a, b, ¢, d, e, f, §) 1 HeuéTKUX MOAMHOKECTB
A =(0,0/a; 0,3/b; 0,7/c; 1,0/*/; 0,0/e; 0,2//, 0,6/%),
B=(0y3/a; 1,0/£; 0,5/c; 0,8/* 1,0/¢; 0,5//; 0,6/s),
C=(1,0/e; 0,5/*; 0,5/c; 0,2/* 0,0/r, 0,2/, 0,9/g)
HaWnuTe:

a)}l M B; 6);1'1. U B; B)}FE; r) AxBxC
3. Onpenenure 0OBIYHBIE MTOJMHOXKECTBA a-ypOBHA 7Sl HedeTkoro MHoxecTBa A = (0,7/a;
0,5/b; 1,0/¢c; 0,2/d; 0,6/¢), ecnu:

a)a=0,1;6)0=0,6;B) a=0,8;1) 0 =0,9.
3anummTe pa3iokKeHNe HEUeTKOTO MHOXKECTBA A.
4. MacTtepckas 1o peMOHTY UMeeT CKJaJickoe moMenienne Ha M mect. B mactepckoii pabo-
tatoT N MactepoB, oOecreunBarouX cpennee Bpemsi pemonta T. IHTEHCHBHOCTH MOCTYII-
neHus 3asiBoK S. . Ecnu Bce macTepa 3aHATHI U CKJIA]l 3al0JIHEH, TO 3asiBKa OTKJIOHsAeTcs. [lo-
crpoiite rpad cocrossHui fanHod CMO wu 3anumuTte cuctemy ypaBHeHuit Koamoroposa aiis
(UHATBHBIX BEPOSITHOCTEH.
5. [loctpoiite Moaenu coctaBa U CTPYKTYphl CEMbU IpU: a) MaTpuapxare; 0) paBHONpPABUU
CyNpPYTOB.
6. [TocTpoiiTe CTPYKTYpHYIO MOJIENTh CIOPTUBHON KOMaH bl (HapuMep, XOKeWHOW Wil (yT-
00BHOM).
7. BpITIOJIHUTE CO/EpXKATEIbHYI0, KOHIIENTYaJbHYI0O M MAaTeMAaTHYECKYI0 TOCTAaHOBKHU JIJIsi
MaTeMaTU4YeCcKOl MOJEINIH, OIUCHIBAIOLIEH TPOLIECC HarpeBaHUs
Y 3aKMIaHus YalHUKA.
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CTpyKTypHBIU 3J1€-

MEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouyHble CpeaCTBa
KOMITCTEHIHH
Bnaners —METOAaMH U IIPUEMAMHU [IOCTPOEHUs MaTe- | 3adanusn na pewienue 3a0a4 u3 npogeccuonaibHoll 0onacmu, KOMNaeKCHble 3A0AHUA .

MaTHYECKHUX MOJIENCH,

—HaBBIKaMHU MaTEMaTU4YE€CKOro MOJEINPO-
BaHUs IIPU PEUICHUH HECIOXKHBIX TTPHUKIIA]I-
HBIX 3a/a4,

—BO3MO>KHOCTBIO MEXIUCLIUILUIMHAPHOTO
MIPUMEHEHUSI HEKOTOPBIX MOJIOKEHUHN AUC-
LAILUIMHEI,

PO ECCHOHAIBHBIM SI3BIKOM MPEIMETHOMN
0o0acTH 3HAHUS.

1. IlpoBeanTe aHanu3 M KIacCU(DUKAINIO HECKOJIBKUX MAaTEeMAaTUYECKUX MOJCNIel B MHTEpe-
cyromieil Bac 00JIacTM 3HAHWH. YCTAaHOBUTE aHAJIOTH PACCMaTPUBAEMBIX MAaTEMAaTHUYECKHX
MOJIeJIel B IPYyTUX 00JIacTsX.

2.. IToctpoiiTe SJKOHOMHYECKYIO MOJIeb CIpOca M MPEUIOKEHUS B TPEANOI0KEHUU UX JH-
HEWHOW 3aBUCHUMOCTH OT ILeHbl. [lpoBenure aHamu3 M3MEHEHUS LEH B 3aBUCUMOCTH OT
HAYaJIbHOM IIEHBI IPU CIICAYIONIMX UCXOAHBIX AaHHbIX: a = 3, b =2, ¢ = 6, g= 8. Onpexnenu-
T€, B KAKUX MpeJiejaX MOXKET U3MEHITHCSl HadallbHAs 1ICHA.

3.Pa3paboraiite kneToyHbId aBTOMAT «/[tOHBI», TOBEIEHHWE KOTOPOrO MOAYMHEHO CIEIyIO-
IIUM TIPaBUJIAM:

1) KIeTKa MOKET HaXOJUThCS B aKTHBHOM M [TACCHMBHOM («CIIPITAHHOM») COCTOSIHUU;

2) ecnu KJeTKa OblIa aKTHBHA M M3 BOCBMH COCEIHUX KJIETOK Oojiee N aKTHBHBI, TO KJIETKa
«rpsiuercs». BpeMs Hax0JIeHUsI B «CIIPATAHHOM» COCTOSIHUU paBHO W TaKTOB;

3) eciu BpeMs «IpSTAaHUS» 3aKOHUKIOCh U B OKPECTHOCTH He Oosiee M aKTHBHBIX KJICTOK,
TO KJIETKA BHOBb CTAHOBHTCS aKTHBHOM.

OIIK-3: cnoco0HOCTHIO K pa3padoTKe AJrOpUTMUYECKHX W MPOrPaAaMMHBIX pellleHUi B 00/1aCTH CHCTEMHOr0 M NMPHUKJIAHOr0 NPOrpaMMHPOBAHMs, Ma-
TEeMAaTHYeCKHUX, HH(POPMALMOHHBIX 1 MMHTAIIMOHHBIX MO/eJIel, CO3AaHNI0 HHPOPMALMOHHBIX PECYpPCOB II00AIbHBIX ceTeill, 00pa30BaTEJbLHOI0 KOHT €H-
Ta, IPUKJIAJIHBIX 023 JAHHBIX, TECTOB U CPEJACTB TECTHPOBAHUSI CHC TeM H CPEJACTB HAa COOTBETCTBHE CTAHAAPTAM M MCXOJHbIM TPeOOBAHUAM

3HaTh

—aJITOPUTM IPOLIECCAa MATEMATUYECKOT O
MOJIETTUPOBAHHS;

— CMOCOOBI MOCTPOSHUS MAaTEMaTHIECKUX
MOJEJIeH;

— aKTyaJbHbIE IPOIPAMMHLIE CPEACTBA U
SI3BIKY IIPOTPaMMHUPOBAHUS IS peATU3alun
Pa3IMYHBIX MATEMATUYECKUX MOJEIIEH.

Ilepeuens npumepnvix meopemuyuecKux 60nPOCco8 K IK3AMeEHY .
1. ChopmynupyiiTe alropuT™ mpolecca MaTeMaTu4ecKoro MOAEIMPOBaHHUS.
2. BbINOTHUTE NOCTPOCHUE CTPYKTYPHOU MOJIENTU CUCTEMBI YIPABJIECHUs, KOTOpasl peaan3o-
BaHa B YHUBEPCUTETE.
3. B d4em npuHIMNHATIBHBIE OTINYHS AHATUTHYECKUX MOJIENIEH 1 UMUTAaTOPOB?
4. Ha3oBuTe OTJIMYMS TEXHOJIOTUH CO3aHUsI MMUTATOPOB OT aHAJTMTHYECKUX MOJIeNei.
5. . B uem cymHOCTh aKCHOMAaTHYECKOTO TMOIX0Ja K TOCTPOCHHUIO TEOPUU BEPOSITHOCTEH?
Cdopmynupyiite akcrombl A.H. Konmoropoga.
6. OOBsICHUTE pa3nuyre MEXy MOAOH, MEAMAHOW U MaTEMAaTHYECKUM OXKHIAHHEM.
7. DneMeHThl TEOPUU HEUETKUX MHOXKECTB B MATEMaTHUECKOM MOJICIIMPOBAHUH.
8. CpaBHEHHE JIMHTBUCTHYECKUX MEPEMEHHBIX B HEUETKUX MOJICIISX.
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CTpyKTypHBIU 3J1€-

MEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouyHble CpeaCTBa
KOMIETEHINH
9. MaremaTnueckoe MOJICTUPOBAHUE C MO3UIIUI HEUETKUX MHOMKECTB.
10. MoaenupoBaHUe B YCIOBHUSX CTOXaCTHUECKON HEOMPEICTIEHHOCTH.
YmMeTh —CTPOMThH MaTeMaTHYECKHE MOJIENHN pealib- | [Ipumepnvle npakmuueckue 3a0anus 0ns IK3amena
HBIX IPOLIECCOB; 1. 3anumuTe MaTeMaTHYECKyI0 MOJIENb JABIKEHUS IPy3a Maccoil M, 3aKpeIIeHHOTO Ha Bep-
— OMMCBIBATH pealnu3alvi0 MATEMAaTHYECKUX TUKAIBHOU CTEHKE C MMOMOLIBIO MPYKUHBI JKECTKOCTHIO Cu COBCPHIAOIICTO KoJjiebaTesIbHOE
MOJIeJIeH € TTIOMOIIbIO TTPOTPAMMHBIX JBUKEHHE BIOJb OCH X B Cpefie C BA3KOCThIO V. Kakoil mpUHIIMI UCIIONIB3YEeTCs MPH OCTPO-
CPEICTB. eHuH 3Toi Moenu? K KakoMy THUITY OTHOCHTCS 3Ta MOJEIh?
2. . IlocTpoiiTe CTPYKTYPHYIO MOJAENH COTHEYHON CUCTEMBI.
3. PaszpaboraiiTe mporpamMMmy, peaiM3yIONIyI0 KJICTOYHBIH aBroMaT «JKu3Hb». CocTosiHHE
KJIETOYHOTO TIPOCTPAHCTBA BBIBEUTE Ha HKpaH B rpaduueckoM pexxume. Mccnemyiite sBo-
monmio KA 11 cienyromux HadadbHBIX COCTOSIHUM, 33JalOIIUX PACIIONIOKEHUE <OKUBBIX)
KJIETOK:
Bnaners — IPUHIMIIAMU TOCTPOEHUSI MaTeMaTuye- 3adanuna na pewienue 3a0au u3 npogheccuonanbHOU 061aACMU, KOMNIEKCHbLE 3A0AHUA:

CKHUX MOJIENEH;

— HaBbIKaMH NPOTPAMMUPOBAHUS;

— HaBbIKaMH NMPOTPAMMHON peain3aluy Ma-
TEMATUYECKUX MOJIEIIEH.

1. 30 — neTHssA SKEHIIMHA 3aHUMAeT JOJDKHOCTh HWHXKEHEpAa C HadalbHBIM 3apa0O0TKOM
120 000 py6neit B rox. Ee 3apabortox S(t) yBenuuuBaeTcs IO SKCIIOHEHTE, INpHYEM
S(t)=120e™t/20 TeIcsSy pydOneit uepe3 t ner. Tem BpemeHem 12% 3apaboTka JEMOHUPYIOT-
Csl HEMPEPHIBHO HA MEHCHOHHBIN CYET, HA KOTOPOM CyMMa HaKalJMBaeTCs HEMpPEpHIBHO I10
eXeroaHoi Hopme 6%.

(a) Beipasute AA depes At, 4ToObI MONYYUTh AU QPepeHInaIbHOe YPaBHEHUE, YIOBIETBO-
psieMoe BeTuIrHOM A(t) — CyMMOH Ha cYeTe moce t JieT.

(b) Beruucnure cymmy A(25) Ha MOMEHT BBIXO/Ia Ha TICHCHIO B 55 JIeT.
2. Haiigutre orpanmdeHue Ha pocT ¢yHKOMH K(r) —> oo, T -> (0 B ypaBHEHHHU
mr'(t) = —k(r)r (rme pynkuums k(r) > 0 OMUCHIBAET KECTKOCTD MPY)KUHBI),
P BBINOJHEHUH KOTOPOTO CHCTEMA «IIapUK—IIpYKUHA) Obuta Obl KOHCEPBATHUBHOM, T. €.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouyHble CpeaCTBa

COXpaHAJIaCh OBl ee MoJIHas OHEpPIUs.

IIK-1: cnoco0HOCTHIO COOUPaATh, 00PAdATHLIBATL U MHTEPNPETHPOBATH IaHHbIE COBPEMEHHBIX HAYYHBIX HCC/Ie0BaHUil, HeoOXoauMble 1J1s1 popMupoBa-

HHUSI BLIBOAOB 110 COOTBETCTBYHOINUM HAYYHBLIM UCCJICAOBAHUSM

3HaTe

— COBpeMeHHBIG JTOCTHUIKXCHUA paSJII/I‘-IHI)IX
oTpaciell HayKu, HEOOXOIUMBbIC ISl pa3pa-
OOTKM W peaiu3allii MaTeMaTHYECKHX MO-
JIeNCH.

Ilepeuens npumepnvix meopemuuecKux 60nPOCO6 K IKIAMEHY .

L. Kinaccudukanus MaTeMaTHUECKOW MOJEIHN B 3aBUCUMOCTH OT CJIOXKHOCTH OOBEKTa MOJEIH-
pOBaHUS.

P Kinaccudukanus MaTeMaTn4eckoil MOJIEH B 3aBUCUMOCTH OT OIlepaTopa MOJEIH.

B.Kimaccudukanuss MaTeMaTn4eckoil MOJIETH B 3aBUCUMOCTH OT ITapaMeTPOB MOJIECIIH.

1. Knnaccudukanuss MaTeMaTH4ecKoil MOJIEH B 3aBUCUMOCTH OT METOJIOB pealu3altu.

b.Kimaccudukanyss MaTeMaTn4eckoil MOJICH B 3aBUCUMOCTH OT LIEJIeH MOJICTUPOBAHMS.

5.J1eMEHThI TEOPUU HEYETKUX MHOXKECTB B MATEMaTHYECKOM MOJEITUPOBAHUH.

/.CpaBHEHUE TMHIBUCTUUECKUX MIEPEMEHHBIX B HEUETKUX MOJEIISAX.

B.MaremaTuyeckoe MOAECTUPOBAHHE C MO3UIUI HEUETKUX MHOKECTB.

D.MoienupoBaHue B yCIOBHSIX CTOXaCTHUECKOH HEONPeAeIEHHOCTH.

10. CiiyuaiiHble porecchl, 0COOEHHOCTH UX MOJIETUPOBAHMUS.

YMmeTs

- HHTCPIPETUPOBATL PE3YJIbTATHI UCIIbITA-
HHS MaTeMaTUYECKHUX MOJEIIC Ha OCHOBE
COBPCMCHHBIX JOCTHKEHUI HAayKH.

Ilpumepnvle npakmuueckue 3a0anusn 01 IK3amena

1.0Omnpenenute, Kak ceds TOJKHA BECTH MPU OONBITNX t BenmnuuHa 1(t) = a(t) — P(t) > 0 B mo-
nenu ManbTryca N'(t) = [a(t) - B Er:']-'""rm, 9TOOBI YHCIEHHOCTD MOMYISAIIUN 0CTaBalaCh
orpannueHHoit npu F 7 %

2. Hanmnaue B cucteMe odepeii — 3TO XOpomio Wi mioxo? Uro mioxo, eciim B CMO mymH-
Hast ouepenb? Uro mioxo, ecniu B CM O odepenn o0pa3oBaThCs He ycrieBaeT?

3. CpaBuute Heuetkue gncina A= (0,2/3; 0,8/4; 0,4/5; 0,2/6) u B= (0,1/3; 0,95/4; 0,3/5).

Bnanets

—Meanao0pa3oBaTeIbHBIMU HaBBIKAMH B TI0-
3HAHWH HOBEMIIUX HAYYHBIX JTOCTUKEHUI B
00JacTi MaTeMaTHYECKOTO MOJISTMPOBAHHUSL.

3aoanusn na pewienue 3a0au u3z npogheccuoHanNbHOll 061ACMU, KOMAJIEKCHbLE 3A0AHUA:

1. Onpenenuth mepuoA Mylbcalliid 3Be3bl (CAMOTPABUTHPYIOIIETO Ta30BOTO IIapa) depes
CUCTEMY ONpeAeNsAonuX napaMeTpoB: M — maccy 3Be3nbl, R — paauyc 3Be3abl U 'y — rpa-
BUTALIMOHHYIO MTOCTOSIHHYIO.

2. PaspaboraiiTe anropuT™M YHCICHHOTO PENICHHS 33J[add O JIBM)KCHUU MasSTHHUKA TIPH HaJTH-
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouyHble CpeaCTBa

YU CUJIbI BA3SKOI'O COIIPOTHBIICHHUA U peanmyﬁTe €T0 Ha IICPCOHAJIBHOM KOMIIBIOTEPEC. OHG-
HUTC BCIIMYMHY HOAXOAAIICTO IIara MHTCIPUPOBAHUA At B 3aBHCHMOCTH OT BpCMCHU I'rax
JUIA PA3JIMIHBIX CXEM MHTCTPUPOBAHUSI.

IIK-2: ¢cnoco0HOCTBIO IMNOHUMATb, COBEPUHICHCTBOBATDb U IPUMEHSATH COBpeMeHHbIﬁ MaTeMaTH4eCKUui amnmapar

3HaTh — OCHOBHBIE OIpENENEeHUss U  IOHATHUS Ilepeuens npumeprvix meopemuyeckux 60nPoco8 K IK3AMeHy:
BBIUMCIUTEIbHON MaTEMaTUKH; 1. Kakue ¢axTopbl onpeaeniiv paciupeHne B ocieaHee BpeMsi 001acTeil mpuMeHeHus Ma-
— OCHOBHBIE METOJABI MCCIENOBAHUM, HC- | TEMAaTHUECKOIO MOJIEIMPOBAHUS B TEXHUKE?
MOJIb3YEMBIX B MPUKJIATHON MaTeMaTHKeE. 2. B xakux cirydasx 000CHOBaHO MPUMEHEHHE UMHTATOPOB?
3. B uem cxoxecTh peaqbHOrO U BBIYHUCIUTEIBHOTO ¢ HUCIOIb30BAHUEM UMHUTATOPA 3KCIEPH-
MEHTOB?
4. Ha3oBuTe OTJIMYUSA TEXHOJIOTUU CO3JJaHUs UMUTATOPOB OT aHAJTTUTUYECKUX MOJETIEH.
5. [Touemy UMUTATOPBI MOXKHO OTHECTH K PA3HOBUIHOCTH MAaTEMaTUYeCKUX MOAEEH?
6. B xakux ciaydasx umurarop CMO sBisieTcss IpearnoyTUTEIbHBIM 110 OTHOIICHHIO K aHaJIH-
TUYECKOMY MOJXO0Ty?
7. Kak paznuyaeTcst HeoNpe1eIeHHOCTh B 3aBUCMOCTH OT MOJTHOTHI M Ka4eCTBa ONMUCAHUS?
8. Koraa B 3ajade MareMaTH4eCcKOTO MOJICIMPOBAHMS MPUMEHSETCS] CTOXaCTUYECKOE OIHCa-
HUE NIEPEMEHHBIX ?
9. MOXXHO JIM BBECTH TOHSTHE IUIOTHOCTH PACHpPEACTICHHUS BEPOATHOCTEH Ul AUCKPETHOMN
CIIy4aliHOM BEJINYUHBI?
10. Moxxet a1 npocteluii noTok ObITh peryisipabmM? [louemy?
YMeTh —HMHTEPIPETUPOBaTh pa3zpaboTaHHble Mate- | [Ipumephsie npakmuueckue 3a0anus 01 IK3IAmMeHa
MaTHUYeCKHe MOJIeNH C moMoIbilo coBpe- (1. Ilpoananu3upoBaTh JTOTHCTHYECKYIO MO/IEIb IKCIUTyaTallui PhIOHBIX 3aI1aCOB.
MEHHOT'0 MaTeMaTHYeCKOro anmnapara; 2. IlpoaHanu3upoBaTh JOTUCTHUECKYIO MOJIENb SKCIUTyaTallud PhIOHBIX 3a1lacoB ¢ 00paTHON
—CTPOMTh MAaTEMAaTUYECKUE MOJEIHM (H3H- | CBA3BIO M CHENATh IPOTHO3BI O PHIOHBIX 3aIlacax B 3aBMCHMMOCTH OT M3MEHEHUS OTAEIbHBIX
YeCKUX, TEXHUYCCKHX, OHOJOTHYECKHX | [XapaKTCPUCTHK MOJCIIH.
IPOYMX IIPOLECCOB C IOMOINBI0 coBpeMen- [3. Cucrema uMeeT TpHU COCTOSIHHSL. byner it BEPHO yCIIOBUE
HOI'0 MaTeMaTHYECKOro arapara. Py =Py =p3 =057
Bnaners —CMOCOOHOCTBIO ~ HCHOJB30BaTh  0a30BBIE

3adanun na pewienue 3a0au u3z npogheccuonanbhoil odaacmu, KOMNIEKCHblE 3A0AHUA
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouyHble CpeaCTBa

TECOPETHYCCKHE 3HAHUS U1 PCIICHHUS
npoecCHOHANBHBIX 33]1a4;

— CIOCOOHOCTBIO MPHUMEHSTh Ha MPAKTHKE
6a30Bbie MPOHECCHOHATBHBIC HABBIKH.

1. Pa3zpabotaiite mmuTtarop ogHokaHaiabHOH CMO c orpaHMYeHHBIM BPEMEHEM OXHUIAHUS B
ouepenu. Ilpenmonaraercs, 4To MOTOK 3asiBOK, MOCTYMHAIOLIMNA B CUCTEMY, SIBISIETCS MPO-
creifimuM. [loctynuBias B cucteMy 3asiBKa MOXKET cpa3y MOCTYIUTH Ha 00OCITyKUBaHUE, €ClId
KaHaJ cBOOOJCH, 100 BCTaTh B ouepensb. Eciu BpeMs mpeObIBaHUS 3assBKU B OYCPEIH Ipe-
BBICHJIO HEKOTOPOE MpPEeesIbHOE sl Hee 3HaYeHHEe, OHA MOKUAeT CUCTEMY HEeOOCTyKEeHHOM.

At

I/IHTCpBaJI BpEMCHU MCKAY IMOCTYIUICHUEM JIBYX COCCAHHUX 3adBOK, MAKCUMAJIbHOC BpCMA

npeObIBaHMS 3aBKU B OYEPEIU Ah oy BpEMsI €€ BBIITOJTHEHUS AW onmcpiBarotest CITy4allHBIMHU
BEJIMYMHAMU, TMOAYMHEHHBIMU IOKA3aTENIbHOMY paclpeiefieHHI0 C 3aJaHHBIMU CPETHUMU
3HaYeHUsIMU. VIMUTATOp TOJKEH BBIMOJIHATH OLICHKY CIEIYIONUX MapaMeTpoB d(hPpeKTuBHO-
ctu CMO:

> CpeIHEer0 BpeMEeHH NpeObIBaHUS 3asBKU B OUEPEIIH;

> BEpOSTHOCTH BBIMIOJTHEHUS 3a5BOK;

> ko3¢ urienTa 3arpy3Ku CUCTEMBI.

2. [TocTpouTs MOJENb JBMXKEHUS CIUIONIHOTO MOTOKA aBTOMAIIMH MO OECKOHEYHO IJIMHHOM
JIopore, ABUXKYIUXCS CBOOOIHO, «Hakatomy». MccnenoBarb, Kakue KadyeCTBEHHbBIE d(DPEKThI
CrocoOHa OMUCHIBATH TOCTPOCHHASI MOJIETIb.

3. Ucnonb3ys mozaens @epxronbera Jiisl ONMUCAHUs TIOBEICHHS KEPTB, MPEIIOKUTE CBON Ba-
PUAHT MaTEMaTH4YEeCKOM MOJIENN «XMIIHHUK-XepTBa». [IpoBenute kaueCTBEHHBIN aHaIu3 MO-
Jy4YEHHOU CHUCTEMBbl ypaBHEHUI. BBINOMHUTE aHAIN3 YMCICHHOM CXEMBbI NIl JaHHOM CUCTe-
MBL.
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0) Ilopsinoxk mpoBeJAeHHs] NMPOMEKYTOYHOM aTTeCTAIlMU, TMOKA3aTeJId M KPUTePHHU
OlleHUBAHUSI:

[TpomexyTouHasi aTTecTanys no JucHuIinae «MaTteMaTHuecKoe MOACTUPOBAHHUE» BKIIIO-
YaeT TEOPETUYECKHE BOIPOCHI, MO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHHS 00YYarOIUMHKCS 3HAa-
HUH, U TPAaKTUYECKUE 3a/1aHUs, BBISBISIONINE CTENICHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHHIA,
POBOIUTCS B (hOpME IK3aMeHa.

DK3aMeH 10 JIaHHOHW JUCHIUIUINHE MPOBOIUTCS B 6- M ceMeCTpe B yCTHOU (opMe Mo IK3a-
MEHAIIMOHHBIM OWJieTaM, KXl W3 KOTOPBIX BKIIIOYACT 2 TEOPETUYECKUX BOIPOCA M OIHO
NPaKTUYECKOE 3a/1aHUE.

Kpumepuem ycnewino2o oceoenust npoepammsl OUCYUNTUHBL ABTSIOMCA
- YMEHUE UHTEPIIPETUPOBATH MOHATHS U YTBEPIKIICHUS, IPUMEHATH K PEIICHHIO 3a/1a4 U3yUeH-
HYIO TCOPHIO;
- YCBOEHHE METOOB M MPHUEMOB PEIIEHUS] OCHOBHBIX 33/1a4 JUCIUIUIMHBL, TPUOOpEeTeHNE HABbI-
KOB paboThI C HAaUOO0JIeE YACTO BCTPEUAIOIIMMUCS 00BEKTaAMU MaTEeMaTHYECKOTO MOJICIINPOBa-
HUSL.
- 3HAHUE OCHOBHBIX TEOPETHUYECKUX TOJIOKCHUHN, pA3HOBHIHOCTEH MaTEMAaTUYECKUX MOJICICH U
TpeOOBaHUMN K HUM.

Kputepun onieHKH (B COOTBETCTBHH ¢ (HOPMHUPYEMBIMH KOMIIETCHIIUSMU U TUIAHUPYEMBIMH
pe3ynbTaTaMu 00y4YeHUs):

— Ha OUEHKY «OMJIU4HO» — OOYYaIOUIMIACS TIOKA3bIBAET BBHICOKUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIICTEHIIH, T.€. CTYJEHT JOJDKEH IMOKa3aTh BHICOKHMI YPOBEHb 3HAHHI HE TOJBKO Ha YPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUSI MHPOPMALIMHU, HO M HHTEIUICKTYaJIbHBIC HABBIKH PEILICHHS TP O-
OJIeM | 3a/1a4, HAXOXK/JICHUSI YHUKAJIBHBIX OTBETOB K MTPOOJIEMaM, OLICHKU U BBIHECCHHUSI KPUTHYC-
CKHUX CYXKJICHHII;

— Ha OIIEHKY «XOpOIlI0» — OOyyaroIMiicsl MOKa3bIBAE€T CPEIHUN ypoBEeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIH, T.€. CTYACHT JOJDKEH M0Ka3aTh 3HAHUS HE TOJIFKO Ha YPOBHE BOCIPOHM3BEICHUS U
o0BbsicHeHUs1 MH(OpMAIMKM, HO W WHTEJUICKTyaJbHbIE HABBIKM pPEIICHHS NpoOJeM W 3amad,
HAXOKJICHHUS YHUKAJIBHBIX OTBETOB K ITPOOIeMaM;

— HAa OLIEHKY «YJOBJIETBOPUTEIBHO» — 00Yy4YaIOUIMICs MOKa3bIBaeT MOPOTOBBIA YpOBEHB COp-
MHUPOBAaHHOCTH KOMIETEHIUH, T.€. CTYyJICHT JIOJDKEH MTOKa3aTh 3HAHHUS Ha YPOBHE BOCIIPOH3BE/IE-
HUS 1 00BSICHEHUSI HH()OPMAITHH, UHTEIUICKTyaIbHbIC HABBIKH PEIICHUS MIPOCTHIX 3a]1a4;

— Ha OIIEHKY «HEYJOBJIETBOPUTEIBHO» — PE3YyIbTAaT 00yYeHHS HE JJOCTUTHYT, 00yJaroIuics He
MOYKET TO0Ka3aTh 3HAHMs Ha YPOBHE BOCIIPOU3BEICHHSI U OOBACHEHUS MHPOPMALUU, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

8 YueoHo-MeTOAMYEeCKOE U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIsl)

a) OcHoBHas JIuTepaTypa:
1. Bsenenne B MaTeMaTHYECKOE MOJICTUPOBAHUE [ DIEKTPOHHBIN pecypc|: yueb. mocoodue /
nox pex. I1.B. Tpycosa.- M.: Jloroc,2017.
http://www.studentlibrary.ru/book/ISBN9785987046371.html
2. Huxonos, O.11. MaTemMaTHuecKkoe MOJICIMPOBAHNE U METO/IbI IPUHATHUS pelieHnid: Y4yeOHoe
nocooue / Hukonos O.U., Kpyrimukos C.B., Mensenesa M.A., - 2-¢ u3n., crep. - M.:DuHTAa,
N3n-Bo VYpan. yH-Ta, 2017. - 100 c. - Pexum JIOCTyIIa:
http://znanium.com/catalog/product/949757 - ISBN 978-5-9765-3142-0.

0) /lonmoJiHUTEIbHAS JINTEpaTypa:
1. Marematudeckoe monaenupoBaHue. [Ipaktukym [DnekTpoHHBIN pecypc]: ydel. mocodue /
JLLA. Kopo6oga, I0.B. byraes, C.H. UepnsieBa, FO.A. CadonoBa - Boponex : BIYUT, 2017.
http://www.studentlibrary.ru/book/ISBN9785000322475.html
2. Jlpesc, 0. I'. Umutanmmonnoe moaenupoBanue: yuebnoe mocobue ans By3os / HO. I'. Jlpesc,
B. B. 3onorapés. — 2-e u3a., ucnp. u non. — Mocka: U3narensctBo FOpaiit, 2019. — 142 c.
— (Beicmiee obpazoBanme). — ISBN 978-5-534-11385-3. — Tekct: snextponHsiii // DbC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/456381 (nata obpamenus: 28.10.2020)



http://www.studentlibrary.ru/book/ISBN9785987046371.html
http://znanium.com/catalog/product/949757
http://www.studentlibrary.ru/book/ISBN9785000322475.html
https://urait.ru/bcode/456381

B) MeToanyeckne yKazaHusi:

Koponés A.JI., KomnberoTreproe moaenupoBanue. Jlaboparopusiii npaktukym / Koponés A.JI. -
M.: BUHOM, 2013. - 296 c. (Ilemarorumueckoe obpazoBanue) - ISBN 978-5-9963-2255-8 -
Texcr:  snextponnwsnidi // ObC  "KoncympranT  crygenta":  [cakr]. -  URL:
http://www.studentlibrary.ru/book/ISBN9785996322558.html (nara obparmienus: 29.10.2019).

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:

IIpozpammmnoe obecneuenue

Haumenosanue I10 No norosopa CpoK AeiCTBUS IUIICH3UU
MS Windows 7 J-757-17 ot 27.06.2017 27.07.2018
J-1227 ot 8.10.2018 11.10.2021
7zip CB0O0OIHO pacTpoCTpaHs- Bbeccpouno
eMoe
MS Office 2007 Ne 135 ot Beccpouro
17.09.2007
FAR Manager 1_({:23)060;{H0 pacrpocTpaHsieMoe Geccpouno

Humepnuem-pecypcur.

1. Memz[yHapoz(Ha;I HAaYKOMCTPpHYICCKAA pe(i)epaTI/IBHaﬂ H ITOJIHOTCKCTOBAsA 68.38. JaHHBIX Hay4-
ueix m3gannii «Web of science». — URL: http://webofscience.com

2. HaI_II/IOHaJ'IBHaH I/IH(I)OpMaI_II/IOHHO-aHaJII/ITI/I‘{eCKaH cucrema — Poccuiickun HWHJACKC HAY4YHOI'O
nutupoBanus (PUHI). - — URL: http://elibrary.ru/project_rick.asp.

3. Ilouckonas cucrema Axanemus Google (Google Scholar). - — URL: http://scholar.google.ru/.

4.  DIeKTpOHHBIE  pecypcChl

ONOJIMOTEKH

MI'TY I'M. Hocosa. - URL:

HM.

http://magtu.ru:8085/marcweb?2/Default.asp

9 MaTtepHaJIbHO-TeXHHYECKOE OfecriedyeHrue TUCHHILTHHBI (MOTYJIsI)

MaTepI/IaJILHO'TeXHI/I‘ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!

Tun u Ha3Banue AyIUTOPUHA

OcHaleHue ayuTopun

VY4eOHble ayTUTOpPUU Ui HpOBe-
JIEHUS 3aHATUN JIEKIMOHHOIO TH-
na

MynbTUMEANITHBIE CPEACTBA XPAHEHUS, NIEpeladyl U
NpeJCTaBIeHNUs HHPOPMALIUU

VYyeOHast ayautopusi AJjis MpoBe-
JIeHUs 1a00paTOpHBIX paboT

[lepconanbubie KommbloTepbl ¢ nmakeroM MS Office,
BBIXOJIOM B VHTEpHET M ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH-
(hopMalMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Tomemienust s caMOCTOSITENb-
HOM paboThl 00yUaroIUXCs

[lepconanbuble koMmbioTepsl ¢ makeroM MS Office,
BbIXOZIOM B VHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO HH-
(hopManMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Tomemienne g XpaHeHUS U
npoUIakTU4eckoro  00CITyXKu-
BaHUs y4eOHOro 000pyAOBaHUS

Hkadsl ans xpaHeHUs] y4eOHO-METOAMYECKON JTOKY-
MEHTAlUH, Y4eOHO-HAIJIAIHBIX MOCOOMH U ydyeOHOro 000-
pyIaoBaHuUs

VYyeOHble ayTUTOPUU JUIS TPOBE-
JICHHUs TPYNIOBBIX U WHAMBHIY-
aIbHBIX KOHCYJIbTAllUM, TEKylle-
ro KOHTPOJS U NPOMEKYTOUHOMH
aTTecTaluu

Jlocka, MyIbTUMEAUUHBIA MPOEKTOp, 3kpaH. Kommuiekc te-
CTOBBIX 3aJaHUIl U1 MPOBEICHUS NMPOMEKYTOYHBIX M PY-
OEXHBIX KOHTPOJIEH
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