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Beenenue

VYyeOHas aucuuminHa «MaTteMaTH4ecKoe MOJIEIUPOBAHUE, YNCICHHbBIE Me-
TOJIbl U KOMIUIEKCHI IPOrpamMm» BXOAMUT B OJOK | BapuaTMBHOW 4acTH y4yeOHOIO
IUTaHA U SBJSIETCS 00s3aTENIbHOM TUCIUIUIMHOM MOATOTOBKH aCIIMPAHTOB HAIpaB-
aerHocty 05.13.18 — Maremarnyeckoe MOJEIMPOBAHHUE, YUCIECHHBIE METOJbI U
KOMIUIEKCBI IPOrpaMM.

Crpyktypa pabdoueit mporpammsel coorBerctByer @I'OC BO mno Hampasie-
Huto noarotoBku 09.06.01 — MudopmaTika v BEIYUCIUTENbHAS TEXHUKA, YTBEP-
XJAeHHOTO nprkazoM Munobpuayku PD Ne 875 ot 30 urons 2014 r. [pu uzyde-
HUU TaHHOW TUCIUIUIMHBI Y aCIUPAHTOB JOJKHBI CPOPMHUPOBATHCS KOMIETECHIINY,
HEOOXOUMbIC U HAyYHON M HAYYHO-TIEAArOTUYECKOM JEATEIbHOCTH B 00JacTh
MaTEeMaTHYECKUX MOJIETICH, YHCICHHBIX METOJOB M KOMIUIEKCOB MpPOTpamM, CO-
CTaBJIAIOIIMX 0a30BO€ cojepkaHue (pyHAaMEHTaIbHON M MPUKIAJIHOM MaTeMaTu-
KH, MEXaHUKH U IPYTUX €CTECTBEHHBIX HAYK, & TAKXKE 3HAHUS, YMEHUS U BIIaJCHUSA
HEOOXOJMMbIE B JajbHEMIIeN MpodeccuoHalbHON AESITEeIbHOCTH, B TOM YHCIE U
JUIsL YCTIEIIHOM cIauyu KaHIUAATCKOIO 3K3aMEHa MO yKa3aHHOM HaIpaBJIEHHOCTU
HOJIFOTOBKH.

JlucuunianHa peanu3yroTcsl YaCTUYHO B (pOpMe MPaKTUUYECKON MOJTOTOBKH,
HenpepblBHO. JlUcUMIIMHA MOXET OBITh peanu30BaHa HENOCPEICTBEHHO B
OI'bOY BO «KHAT'Y» nin B npopuiIbHOM OpraHu3aiuu.

Pacnpenenenue Harpy3ku B yacax Juisi 3a04HOU (DOpMBI OOydEeHUSI TIPU U3Y-
YeHUH JUCHUIUIHHBI «MaTeMaTuyecKkoe MOJICTUPOBAHHE, YHCICHHBIE METOIBI U
KOMIUIEKCHI TPOrpaMM»» MPEACTABICHO HIXKE.

Bun narpysku O0mwem B yacax O6mwem B popme mpak-
THYECKOW MTOATOTOB-
KM, B yacax
Jlexknnu 4
CamocrosiTenbHas pabora 68 40
Kannunarckuii s3x3aMeH 36 -
OO01ee KOIMYEeCTBO YaCOB 108

1 IMosicHUTEIbLHAA 3aIUCKA

: JAMET, eI, 321249, IPUHIHUILI HOCTPOSHHUS H
1.1 Ilpeamer, ueian, 3aaa ocTpoe
peaju3anms JUCIHHUILTHHBI

IIpeomemom HACTOSIEH MUCIUTUIMHEI SBISIOTCS COBPEMEHHBIE MaTeMaTH-
YeCKUE MOJENU TPHUKIATHOM MaTeMaTHUKH, MEXaHWKH W APYTUX €CTeCTBEHHBIX
HayK, YUCJIICHHbIE METO/IbI U KOMILJICKCHI POTPAMM.

[lenvio M3ydeHUs AMCUMIUIMHBI SBJIsieTCS (OPMHpPOBAHHE Y AaCIHUPAHTOB
yIyOJNIeHHBIX TPO(ECCUOHATBHBIX 3HAHUM, YMEHUN M HAaBBIKOB B 00JIACTH COBpe-
MEHHBIX MaTeMaTHYECKHUX MOJIENeH, YMCICHHbIX METOJOB M KOMIUIEKCOB MpO-
rpaMM, COCTaBISIOIIMX 0a30BO€ cojepkaHue (yHIaMEHTAIbHOM U MPUKIIATHOU
MaTeMaTHKH, MEXaHUKHU U IPYTUX €CTECTBEHHBIX HAYK.




JInst TOCTM>KEHMSI MOCTABJIECHHOM LIEM B paMKax W3Y4YEHUs JMCLUIUIMHBI
pELIAIOTCS CIAEAYIOUINE 3a0ayu.

1. 3HaKOMCTBO € HOHATHUSMHU TEOPHUH MAaTEMaTHYECKOIO MOJIEIMPOBAHUS U
OCHOBHBIMU TUIIAMU MOJIEIIEH.

2. N3yueHue TeOpeTHYECKUX OCHOB, IPUEMOB U METOJ0B MAaT€MaTHYECKOTO
MOJEIINPOBAHUS.

3. 3HaKOMCTBO C Kau€CTBEHHBIMHM U NMPHUOIMKEHHBIMH YHCIEHHBIMU METO-
JTAMU UCCJIEI0BAHMS MATEMaTHUYECKUX MOJENEH.

4. ®opMHUpOBaHUE 3HAHUN YHCIECHHBIX METOJIOB PEIICHUS HAyYHbIX, TEXHU-
YeCcKuX, QyHAaMEHTaTbHBIX U MPUKIAIHBIX 337a4.

5. ®opmupoBaHUEe HABBHIKOB BHIOOpA aJIeKBAaTHBIX U PAIMOHAIBHBIX pacyeT-
HBIX CXEM PEIIEHUs MPUKIAIHBIX 3a71a4.

6. DopMUPOBAHUE YMEHUI MAaTEMaTHYECKH ONMUCHIBATH MPEAMETHBIE 00na-
CTH, peliaTh TUIOBBIE U NPUKJIAJHbIC 33]1a4H, UCIOJb3Ysl COBPEMEHHOE MPUKIA/I-
HOE IIPOrpaMMHOE 0OeCIIeUeHHE.

ITocTpoenune u peanusanus Kypca «MareMaTnueckoe MOJEINPOBAHUE, YUC-
JIEHHBIE METOJbl U KOMIUIEKCHI IIPOTPaMM» OCHOBBIBAETCS HA CIICIYHOUIUX NPHH-
LUIIax:

* npuHyun coomseemcmeus_ycmanosaenuvim _mpebosanusm PrOC BO u
TpeOOBaHUSAM BHYTPUBY30BCKUX HOPMATUBHBIX JOKYMEHTOB;

* CUCMEMHOCIb U I02UYecKas NOCIe008ameabHOCmy TIPEACTABICHUS yUueo-
HOT'O MaTepHalla u €ro MPakTUYECKUX MPUIIOKEHU;

* npogheccuoHanbHAA HANPAGIeHHOCHb, CBSI3b TEOPUH U IPAKTUKN O0y4EHUs
¢ Oyayuieit npoeccuoHaNbHOM NeATENbHOCTBIO, B LIEJIOM C KU3HBIO, IPEycMaT-
pUBaeT yder Oyaylleld CHelualbHOCTH U MpOo(eCcCHOHATIBHBIX MHTEPECOB aCIH-
PaHTOB;

* npuHYyun QdocmynHocmu, OOECIEUUBAIONINI COOTBETCTBHE OOBEMOB U
CJI0)KHOCTH Y4eOHOTO MaTepuaa peaibHbIM BO3MOXHOCTSM aCIIUPAHTOB;

* NPUHYUN MOOVIbHO20 NOCMPOEHUs TUCHMIUIMHBI 3aKII04YaeTCs B TOM, YTO
KQK/bI U3 KOMIIOHEHTOB (MOJyJIEW) TUCIUILIMHBI UMEET OIPENEIIEHHYIO JIOTHYe-
CKYIO 33aBEPIICHHOCTh MO OTHOLIEHHIO K YCTAHOBJIEHHBIM LIEJISIM U PE3YJIbTATAM
BOCIIUTAHUS U OOYUCHHUS;

* npuHyun gopmuposanus momuseayuu, TMOJIOKUTEIBHOIO OTHOILUCHUS K
npolieccy o0ydeHus, npeajaras akTyajibHble TEMbI ISl 0OCYXKAEHUS U UCIIOJIb3YSI
TaKhe METOJbl 00y4YeHUs, KOTOPbIE NAayT BO3MOXHOCTh acCIMpaHTaM MPOSIBUTH
ce0st HaMTyqIluM 00pa3oM, pacKpbITh CBOM 3HAHUS;

* NPUHYUN CO3HAMENbHOCMY 03HAYAeT CO3HATEJIBHOE MapTHEPCTBO M B3au-
MOJENCTBHUE C IMPENOAABATEIIEM, UTO HEMOCPEACTBEHHO CBSI3aHO C Pa3BUTHEM Ca-
MOCTOSITEJIbBHOCTH aClUpaHTa, €ro TBOPUYECKON aKTUBHOCTH M JIMYHON OTBETCTBEH-
HOCTH 32 Pe3yJbTaTUBHOCTb OOYUEHUS;

* NPUHYUN NPOYHOCMU YCE0CHUA Mamepuaia JOCTUTaeTCs 3a CYET €ro MHO-
TOKPAaTHOI'O BOCITPOU3BEEHUS B PA3HBIX KOHTEKCTaxX Ha MPOTSHKEHUHU BCErO Kypca.

Opranu3zainusi ayAUTOPHON U CaMOCTOSITENbHON paboThl 0OECIeYnBaeT BbI-
COKHMI ypOBEHb JIMYHON OTBETCTBEHHOCTH AaCIHpaHTa 3a Pe3yibTaTbl y4eOHOro
TpyZAa, OJHOBPEMEHHO OOecreunBas BO3MOXHOCTh CaMOCTOSITEILHOTO BBIOOpA T10-




CJIEIOBATENIbHOCTHU U TIyOMHBI U3YUSHHS MaTepHalia, a TakKe COOJII0IEHUS] CPOKOB
OTYETHOCTH.

1.2 PoJb 1 MeCTO JTUCHMILUIMHBI B CTPYKTYpe peajiu3yemMoii
oOpa3oBaresibHOI mporpamMmel. Il1anHupyemMbie pe3yabTaThI
00y4eHus

MaremaTtuueckoe MOJCIUPOBAHUC, YUCIICHHBIC MCTO/JAbI U KOMIIJICKCHI ITPO-
I'paMM SBJIAIOTCA OCHOBOM JI1 PpCHICHUA HAYYHBIX M TCXHHUUYCCKHUX, CI)YHI[&MCH—
TAJIbHBIX W IIPUKJIAOHBIX HpO6J’I€M. BaxHoii 0cOOEHHOCTEIO JUCHUITJIMHBI ABJISACTCA
TO, UTO B pa60Tax, BBIIIOJJHCHHBIX B €€ paMKaX, OOJIZKHBI ITPUCYTCTBOBATL OpUI'H-
HaJIbHBIC PC3YJIbTaThl OAHOBPEMCHHO U3 TPCX o0OnacTeii: MaTeMaTHYCCKOTO MOJIC-
JINPOBAaHUA, YUCJICHHBIX MCTOJO0B 1 KOMIIJICKCOB IIPpOIrpaMM

VueOnas JAUCHUIIIINHA «MaremMaTh4ecKkoe MOACIUPOBAHUC, YNCJICHHBIC MC-
TOAbI 1 KOMIUJICKCHI IIpOIrpaMM)» BXOOUT B COCTaB BapHaTHBHOP'I qacTHu y‘-I€6HOI‘0
IJIaHA M SBJSETCA 00s3aTelIbHOU IIHCHHHHHHOﬁ IIOATOTOBKH ACIIMPAHTOB. Omna
HN3Yy4acTCA B TCUCHUC IICPBOI'O U BTOPOI'O HOJIYI"OI[I/Iﬁ BTOpPOI'o roaa O6y‘-ICHI/IH. IIo
pe3yiibTaTaM OCBOCHUA JUCHHUIIJIMHBI BO BTOPOM IIOJIYTIOJHMHU BTOPOI'O roaa mnpeay-

CMOTpEHA cJja4a KaHAUAATCKOrO 3K3aMeEHa.
[Ipouecc n3yyeHus: TUCUMILIMHBI HAIlpaBieH Ha (POPMUPOBAHKE y acCIIMpaH-
TOB 3HAHMI, YMEHUH U BIaJCHUN KOMIETEHIIUH, IEPEUNCICHHBIX B Tabnuie 1.

Tabnuna 1 - [Inanupyembie pe3yibTaTbl OOYUYEHHS MO0 JUCITUTIIMHE

dopmupyemMbie KOMIETEHIIUN
(KOJT KOMTIIETESHIIHH )

[Tnaaupyemblie pe3ynbTaThl
00y4eHHUs MO TUCIUIUINHE (MOIYJIIO)

[IK-1 Cnocobnocth paspaba-
THIBaTh U PEAU30BLIBATH 3(-
(eKTUBHBIC YHCIICHHBIE METO-
JIbl U QJITOPUTMBI B BHUJIE KOM-
TIJIEKCOB npoOIeMHO-
OPUEHTHUPOBAHHBIX MPOTPaMM
JUISE  TIPOBEJICHUS  BBIUMCIIH-
TEJIBHOTO IKCIIEPUMEHTA, KOM-
MBIOTEPHOT0 W UMHUTAIIMOHHO-
r0 MOJEIUPOBAHHS B HAYYHOU
W MEIaroru4eckon JesaTesbHO-
CTH

31 (TIK-1-1) 3HaTh: TeopeTHYECKHE OCHOBBI COBPEMEHHBIX
MaTEMaTHYECKUX MOZEIIEH, NCIIOJIb3YEMBIX NIl MOAEINPOBa-
HUSl OOBEKTOB U SIBICHUMN

32 (ITK-1-I) 3HaTh: YHUCIEHHBIE METOMBI M aTOPUTMBI

V1 (IIK-1-II) Ymers: peanuzoBbiBaTh 3 (HEKTUBHBIE YUCIICH-
HbI€ METO/Ibl U aJITOPUTMBI

B1 (IIK-1-1I) BrnageTts: HaBbIKaMu pa3paOOTKH YHCIEHHBIX
METOJIOB U aJITOPUTMOB

V1 (IIK-1-1II) Ymers: pa3pabaTsiBaTh HOBBIE MaTeMaTH4e-
CKHE METOJIbl MOJIEIMPOBaHUs O0BEKTOB U SIBJICHUHN (HAIpH-
Mep, B MHKEHEPHBIX pacyeTax KOHCTPYKLUUN Ha IPOYHOCTh U
JKECTKOCTB)

B1 (IIK-1-11I) Bnaners: HaBbIKaMH pa3pabOTKU HOBBIX Mate-
MaTHYECKHX METOJIOB MOJEIMPOBAaHUS OOBEKTOB M SIBJICHUMN
(HampuMep, ¢ MOMOIIBI0 CHCTEM KOMIIBIOTEPHOTO MHXKHUHU-
punra — CAEcucrem)

[1K-2 T0TOBHOCTH TPOBOIUTH
KOMIUIEKCHBIE ~ MCCIIEI0BaHMS
HAYYHBIX M TEXHUYECKHUX IPO-
O65eM C TIPUMEHEHHEM COBpe-
MEHHBIX TEXHOJIOTHH Marema-
THYECKOTO MOJEITUPOBAHUS U
BBIUUCIIUTENIFHOTO  DKCIEepH-
MEHTa

31 (IIK-2-I) 3HaTh: METOAMKH TPOBEIEHUS KOMIUIEKCHBIX
UCCIIEN0BAHUI

32 (IIK-2-1) 3HaTh: HOBBIE MaTEMATUYECKHE METOIBI M aJro-
PUTMBI UHTEPIPETAIMU HATYPHOTO 3KCIIEPUMEHTa Ha OCHOBE
€ro MaTeMaTHYeCKON MOJEIIH

V1 (IIK-2-11) YMeTs: npoBOAUTH KOMIUIEKCHBIE HCCIIEOBa-
HUSl HayYHBIX M TE€XHUYECKUX MPOOJeM C MPUMEHEHHEM CO-
BPEMEHHON TEXHOJIOIMHM MaTEMaTHYECKOI0 MOIEIMPOBAHNUS U




BBIUHCIUTEILHOTO SKCIIEpUMEHTA
B1 (IIK-2-11) Bnagets: HaBbIKaMU TPOBEACHUST KOMIUIEKCHO-
ro HUCCJEeIOBAaHUSl HAYUYHBIX M TEXHUYECKUX MPOOJIEM C IpH-
MEHEHUEM COBPEMEHHOW TEXHOJIOTMM MAaTEMaTHYeCKOTO0 MO-
JEITUPOBAHMS U BHIYUCIUTEIILHOTO SKCIIEpUMEHTa

V1 (IIK-2-1I) Ymersb: pa3pabaTeiBaTh HOBBIE MaTeMaTHye-
CKHME€ METOJbI U aJITOPUTMbI UHTEPHPETAMN HATYPHOIO JKC-
MEPUMEHTa Ha OCHOBE €r0 MaTeMaTHIeCKONH MOJICITH

B1 (IIK-2-11I) BnageTs: HaBbIKamMu pa3paOOTKH HOBBIX MaTe-
MaTHUYECKHX METOJIOB U aIrOPUTMOB WHTEPIPETAIIMHA HATYP-
HOT'0 9KCIIEpUMEHTA Ha OCHOBE €r0 MaTeMaTU4YeCKO MOJIeNn

Buabl npogeccuoHaJIbHOM AeATENbHOCTH

Tl

HAYYHO-HCCIIEIOBATENIbCKAS ISATEIILHOCTh B 00J1acTH (PyHKIHU-
OHHMPOBAHUS BRIYMCIUTEILHBIX MAIIUH, KOMIUIEKCOB, KOMIThIO-
TEPHBIX CETEH, CO3JaHUSI DJIEMEHTOB W YCTPOWCTB BBIUUCIIH-
TEIHHOW TEXHUKH HA HOBBIX (PH3UYECKHX M TEXHHUYECKUX
NPUHIUIIAX, METOJ0B 00pabOTKH U HAKOIUICHHUST HHPOPMAIIUH,
ITOPUTMOB, TIPOTPaMM, SI3BIKOB MTPOTrPAMMHUPOBAHHS U UEJIO-
BEKO-MalIMHHBIX HHTEp(EHcoB, pa3pabOTKHM HOBBIX MaTeMa-
TUYECKUX METOJOB M CPEACTB MOJACPKKHA MHTEIUICKTYaIbHON
00pabOTKN NaHHBIX, Pa3paboTKH MH(POPMAIMOHHBIX U aBTOMa-
TU3UPOBAHHBIX CUCTEM MPOSKTUPOBAHUS M YIIPABJICHHS B IPHU-
JIOXKCHUHU K PA3JIMYHBIM NPEAMETHBIM 00JIACTSIM

12

npenoaaBaTrejibCkas ACATCIbHOCTD 1O O6paSOBaTeJII)HI)IM Ipo-
IpaMMaM BBICIICTO 06p330BaHI/IH

Tpynosble GpyHKIIUN/3HAHUSA

OHI1

Y4yacTByeT B Hay4HO-HCCIIEIOBAaTEIbCKOM padore Kademapsl,
MHOTO MOAPa3JIeleHNsl 00pa30BaTEIbHOIO YUPEKICHHUSI.

©®H2

VY4acTByeT B OpraHM3yeMbIX B paMKax TEMATUKH HAIpPaBICHUN
UCCJIEIOBaHUM Kadeapbl ceMUHapax, COBEUIaHHSIX U KOHQe-
PEHLIUAX, MHBIX MEPOIPUATUSAX 00pa30BaTENLHOIO YUpexXe-
HH.

1.3 XapakTepucTuka TPyA0eMKOCTH AUCHUIIMHBI
U ee O0TAeIbHbIX KOMIIOHCHTOB

CornacHo yueOHOMY IJIaHy JUCHUIUIMHA «Maremarndeckoe MoOJeMpoBa-
HUE, YMCJICHHBIE METOJbl U KOMIUICKCHI MPOTPaMM» HM3ydaeTcs Ha BTOPOM TOMIY
oOydeHus. XapakTEePUCTHKA TPYJOEMKOCTH IUCIUIUIMHBI IS 3a0YHOM (HOpMBI
oOy4eHus npeJicTaBieHa B TadauIe 2.




Tabnuia 2 — XapakTepucTuka TPyI0€MKOCTH JUCITUTUTHHBI
JUIs1 3a04HOM (DOpMBI 0O0yUIEHUS

3HaueHue TPYJT0EMKOCTH

BCETO B TOM YHUCJIC:
ayau- y
g TOPHBIE | & = S
=t 4ackl p 528
HaumenoBanue © 3aHATHA, | & 2| §F &
o >\ ) b" o m
IIOKa3aTeNen = 5 HacChl £ ml 5 =
o
=17 o | Blo| 2 lEEEE
N
5| 58| 5 |E§z2¢
2 = | & = |89 FE
M =]
1 TpynoeMKoCTh AMCIUILINHBI B I[EIOM (T10
pyA Amen uexoM ( 3,4 3|108| 32 |4|011|68| 36
pabodyemy yueOHOMY IIaHY TPOTPAMMBI )
2 TpymoeMKOCTh JUCIUILTAHBI B K&KIOM I10- 3 11 36 26 | 21014 | 34| —
nyronuu (mo paboueMy ydeOHOMY IUTaHY
3 TpyloeMKOCTb 110 BHJIaM ayIUTOPHBIX 3a- 3 L 3 21014 | - 3
HATHH
- JIEKLIUU 4 - - - 21 01 - -
4 TIpomexxyTodHAsI aTTeCTaIs (YUCIIO 3a- S I 3 36
YHCIISIEMBIX 3€T):
4.1 3auer 3 - | - — — — —
4.1 KarnuaaTckuii SK3aMeH 4 — — — — — — 36

1.4 Bxoanble TpeOOBaHUS IJIsI OCBOEHHS JUCHMILTHHBI

3HaHUs, YMEHUS U BJIAJCHUS, HEOOXOAMMBIEC NIJiIi OCBOCHHUS JMCIMUILUIMHBI
MOTYT (POPMHUPYIOTCS MPHU U3YyYEHUU OOLIETEXHUYECKUX U CHELHUATbHBIX JMCIIH-
IUIMH B paMKaxX OCBOEHHUS MPOTPaMM CHELUAIUTETa W/WIM MarucTpaTypbl U Mpo-
BEPAIOTCA B MPOLECCE CAAYN BCTYNUTEIBHOIO IK3aMEHA B aCIUPAHTYPY O CIIELH-

aJbHOM AUCUUILIMHE, BOIPOCHI K KOTOPOMY MPUBEAEHBI B TPUIIOKEHUH A.

2 CTpyKTypAa U cofepKaHue TUCIUILIHHBI

Crpyktypa U cojepkaHue IUCHMIUIMHBI N7 3a04HOM (opmbl OOydeHUs

MpeCTaBJICHbI B Ta0IUIIE 3.




Tabmuma 3 — CTpykTypa u cofep>KaHue JUCITUTITHHBI

OcHoBHble | Buasl mpodec-
Tpyno- O6nen 5 | PE3YADTA- CHOHAJIBHOM
€MKOCTb THI JIeSITEIbHOCTH,
dhopme
pasze- U3yYCHUS TPYIOBBIE
No Haumenosa- | Conepikanue pasjie- JIOB, iﬂiﬁ;— pas3zennon GyHKIMH U
HUE pa3/iesioB J0B aKaje- OO (3HaHMA, | 3HAHMA MPETO-
MUye- YMEHHS, JaBaTens
CKHE Ya- TOBKH, BJIaJCHUS
CBI Hacet KOMIIETEH-
§8040%9)
[TepBoe mosryroiue BTOpOro rojaa 00y4eHus
1 | Marematu- DNeMEeHThl  TEOpUH 18 10 31 (TIK-1- | TTJ1
yeckoe Mo- | GyHKIMHA U (yHKIH- 1) 112
JIETMPOBAHKUE | OHAJIBHOIO AaHAJIU3a. Y1 (IIK-1- | ®H1
OcHOBBI ~ BapHalu- i) ®H2
OHHOT'O HWCYMCIICHUS. B1 (IIK-1-
KoppekTHocTh  10- i)
CTaHOBKH 3a/ad.
MaremaTnueckue
MOJIEJI B MEXaHUKE.
2 | Yucnennsie | MHTEpmionsus U 18 10 32 (IIK-1- | T11
METObI arnmpoKCUMAaIus 1) a2
(byHKIMOHATBHBIX V1 (IIK-1- | ®H1
3aBUcUMOCTei. Ymc- 1)) OH?2
nenHoe auddepen- B1 (IIK-1-
LUPOBAaHUE U MHTE- 1))
rpupoBanue.  Ywuc-
JIEHHBIE METOJIbI TIO-
UCKa  DKCTpEeMyMa.
BrruncnurenbHbie
METOABl  JWHEHHOH
anreOpbl. MeTtoJ Ko-
HEYHBIX DJIEMEHTOB.
Meton  rpaHUYHBIX
HJIEMEHTOB.
HToro B nepBoM NMoxyroguu BTOPOro 36 20
royia 00y4eHust
Bropoe noayroaue BToporo rojia o0y4eHus
3 | Kommwtorep- | [IpumeHeHue coBpe- 36 20 31 (IIK-2- | TI/11
HBIE TEXHO- | MEHHBIX  KOMIIBIO- 1) I12
JIOTUH TEPHBIX CPEACTB A 32 (IIK-2- | ®H1
MOJEIMPOBAHUSA 1) dH2
pa3IUYHBIX MPOIIEC- y1 (TIK-2-
COB, Ul aBTOMAaTH- i)
3allUd  pacyeToB U B1 (TIK-2-
00paboTKH  JKCIe- i)
PUMEHTAJIBHBIX JIaH- y1 (IIK-2-
Heix. [Ipexacrasie- 1])]
HUE O S3bIKax Mpo- B1 (IIK-2-

I'paMMHUPOBAHHUSA BbI-

1)




cokoro ypoBHs. Ila-

KEThl  TPUKIIATHBIX

MpOrpamm. CAE-

TEXHOJIOTHH.
Hrtoro Bo BTOpPOM MOJYyrOAHMH BTOPOTO 36 20 —
roja o0ydeHus
Wroro B momyronusx: 12 40 -
TpynoeMKOCTs IPOMEKYTOYHOM aTrTe-
CTalli¥ BO BTOPOM MOJYrOJMU BTOPOIO 36 —
roja o0ydeHus
HToro B 1ej1oM mo JUcCHMIINHE: 108 40 -

3 KasienpapHplii rpaduk u3ydeHust TUCUMILIMHBI

3.1 I'paduk npoBeneHust JeKIMOHHBIX 3aHATHI

B nporniecce nu3ydeHus: JUCHUIUIMHBI YU€OHBIM IJIAHOM JIJIsl aCTIMPAHTOB 3a-
O4YHOU (hopMBbI OOYUYEHUS TPEAYCMOTPEHBI JIEKIIUU 00BeMOM 4 akaJieMUYECKHUX Ya-
ca B MIEPBOM M BTOPOM IIOJIYTOJUH BTOPOTO Toja oOydeHus (1o 2 4aca B KaKJIOM
noyroauu). JICKIMOHHBIE 3aHSATUS MPEIHA3HAYEHBI ISl TEOPETUUYECKOTO OCMBbIC-
JeHus1 1 000O0IIEHUS CIOXKHBIX pa3JIeJOB Kypca, KOTOPhIE OCBEIIAIOTCS, B OCHOB-
HOM, Ha ITPOOJIEMHOM YPOBHE.

['paduik NEKIMOHHBIX 3aHATHI MpeECTaBICH B TabauIe 4.

Tabnuna 4 — [Iporpamma nexuuii 11t 3204HON (HOpMBbI 00YUEHUS

TemaTtnka nexknui

TpynoemkocTs
(axaieMHUYeCcKue Yachl)

B TOM YHCJIC

OpueHTanus maTepuana
JeKuui Ha popMUpoOBaHUE

HUA

Jleknimu | ¢ UCIIOJIb30BaHUEM 3HAaHUM, YMEHUH U HaBBIKOB
B IIEJIOM | aKTUBHBIX METOOB KOMIIETEHIIHI
0o0y4JeHus
[TepBoe nosyroaue BTOpOro roja 00y4deHus
MaremaTrndeckoe  Moje- THCKYCOHS
JUPOBAaHWE W YHCICHHBIC 2 g 31 (TIK-1-T), 32 (TTK-1-1)
METObI
Hroro B mepBom moiyro-
MU BTOPOTO Tojaa obOyde- 2 2 -

Btopoe nonyroaue BToporo roga od

YUCHHS

KommnbrorepHsie TexHOJIO-
ruu. CAE-texHosiorun u

Jleknus-Oecena

31 (TIK-2-1), 32 (ITK-2-1)

JUCIHUILINHE

peanu3aius  YUCICHHBIX 2

MCTOOOB B ITporpamMmax

HToro Bo BTOpOM MOJIYTO-

MU BTOPOTO Tojaa 00yde- 2 2 —
HUS

Hroro B nesom no 4 4 B




3.2 XapakTepHCTHKA TPYA0eMKOCTH, CTPYKTYPbI H
COJlep:KaHUsl CAMOCTOSITE/IbHOI padoThl ACNMPAHTOB,
rpaguk eé peaauzanuu

CamocTosiTenbHas padoTa sIBISETCS BHEAYIUTOPHOM W MpeAHA3HAuYeHa ISt
CaMOCTOSITEJIbHOTO O3HAKOMIICHUSI aCIUPAHTOB C OIPEICICHHBIMU pa3JeiiaMu
JUCIUIUIAHBI 10 PEKOMEHIOBAHHBIM IPENOIABATEIIEM MAaTEpUAIAM U OATOTOBKH
K BBIMIOJIHEHUIO MHJIUBUAYAJIbHBIX 33/IaHUI MO TUCIIUIUIMHE.

Bunabl camocTosTensHON pabOThl aCMUPAaHTOB MO TUCHIHILIMHE «MaTtemaTu-
YeCKOEe MOJCITMPOBAHUE, YUCITCHHBIE METO/Ibl U KOMILJIEKCHI TPOTPAMM:

— CaMOCTOSTEIPHOE U3YUYCHHUE Pa3/IeIOB JUCIIUIUIMHBI (TIEpeYeHb TEM IS
CaMOCTOSITEIILHOTO H3YUYCHHS MPECTABIICH B IPHIIOKEHUH b);

— BBITNOJIHCHUE WHAWBUIYAIBHBIX 3a/IaHNi (METOAMYECKHE YKa3aHUs 110
BBITIOJIHCHUIO MHUBUYaIbHBIX 3aJaHUM U TIEpEUCHb MHIUBUIYAIbHBIX 3aJJaHUI
IPEICTaBJICHBI B IPUIOKEHUHU B).

[Iporpamma caMocTOsITeILHOM PaOOTHI ACIIUPAHTOB, a TAKXKE MOATOTOBKH K
KaHAUAATCKOMY DK3aMEHY 3a09HOM (PopMBbl 00yUeHHS IpeIcTaBIcHa B TaOIHUIIE O.
['paduk camocTosITEIFHOM PabOTHI M TOATOTOBKH K KaHAUIATCKOMY dK3aMEHY ac-
MUPAHTOB JJISl 3209HOM (PopMBI 00yUEeHHUS MTPEICTaBICH B TabmuIIe 6.

4 TexHOJIOTUN M METOAMYECKOE 00ecriedeHue KOHTPOJIS pPe3yJibTaTOB
Y4eOHOM 1eITeJIbHOCTH ACIIUPAHTOB

KoHTponb pe3ynbratoB y4eOHOW JeATEIBLHOCTH ACMHUPAHTOB MPOXOJIUT B
Tpex Gopmax: TeKyIIas aTTecTalus, IPOMEXYyTOUHasl aTTECTAIUs U OTJIOKEHHBIN
KOHTPOJIb 3HAHUW, YMEHUU U BJIAJCHUN.



Tabnuna 5 — [Iporpamma camocTOsITENbHOM pabOThI 1 3a04HON (OpMBI 00yUe-

HUA
~ | ObbeM B [Tnanupyemsie | Buasl npodeccuo-
R § dbopme OCHOBHEIE HAJIBLHOH e TEND-
5 5’; MIPaKTH- o pe3yIbTaThI ca- HOCTHU, TPY/IOBBIC
Bun % > YJeCKOH g MOCTOSITCJIBHOW | (DYHKIIMH W 3HAHUS
Ne CaMOCTOSATEJIbHOMN § § MOAr0- X | pabotsl (3HaHUS, MPEIoJaBaTest
paboThI = § TOBKH, ; yMEHUs, BIajie-
ﬁ* g qachl HUS
% KOMITeTEHIIHH
~ BBIITYCKHUKOB)
[TepBoe mosryroaue BTOPOro roja 00y4eHus
CaMoCTOSTEIILHOE
1 | uzyueHue pazaenoB 14 1,00 31 (IK-1-1), 32 —
(TIK-1-1)
IHACIUATUINHEI
V1 (IIK-1-1I), B1 1111
Brimonnenue uHOoU-
2 | BugyanpHoro 3ama- | 20 20 (TTK-1-11), [1/12
st 1,43 V1 (IIK-1-111), dHI1
B1 (TTK-1-111) dH2
Hroro 3a noayroaue 34 20 2,43 -
Bropoe nonyroaue BToporo rojia o0ydeHus
CaMoCTOSTENBHOE
1 | m3yuenue pazgenoB | 14 0,70 31 (IIK-2-1), 32
(TIK-2-1)
JUCHUILINHBI
V1 (IIK-2-1I), B1 I1J11
Brimonnenne wHAoH-
2 | BUOyaJdbHOrO  3aja- 20 20 1,00 (IIK-2-11), T1712
st ’ V1 (IIK-2-111), dHI1
B1 (TTIK-2-111) dH2
HToro 3a noayroaue 34 20 1,70 -
Hroro nucumminne 68 40 2,00 -




Tabnuma 6 — ['paduk BBIMOTHEHUS] CAMOCTOSITENIFHOM PabOThI M IOJATOTOBKY K KAHIUAATCKOMY 3K3aMEHY
aCTIMPAHTOB 3a0YHOU (HOPMBI O0yUEHUS

IlepBoe moJsyrogue BToporo roaa ody4enus (14 negenb)

Bunnr Yucao akageMUUECKUX YacOB B HEJCIIIO Htoro
pa- 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
oot*

CP1 10/10/10/10}10/10,10]10(10/10]10[10/10]10 14

CP2 1414|1414 |24 241424241424 14]16]16]| 20

Uroro | 24 |24 |24 124124124124 124[124|124 (24 |124]26]26 34

BTtopoe noJiyroaue BToporo roaa odydenus (20 Hemeun)

Bunanr Yuciio akageMUYecKuX 4acoB B HEIEIIO Hroro
pa- 1 2 3 4 5 6 7 8 9 10 (11 |12 | 13 | 14 | 15| 16 | 17 | 18 | 19 | 20
ootr*

CP1 o7(07/07/07(07,07/07(0707/07(07)07|07(07]07|07]0,7]07]|0,7]0,7 14

CP2 10)j10{10}10/10,10}10}10(10/10}10}10}10(1010(10]10(10/10]10 20

WUroro | 4,7 |17 |17 |17 |17 Y77 |17 | y7 |7 37|17 |7 |7 3717 |17 37 27|17 34

*[Ipumeuanue: CP1— caMOCTOSITENIbHOE U3yUEHUE PA3/IEIOB TUCIIUILIAHEIL.
CP2— BbINOJIHEHNUE UHIMBUIYAJIbHOTO 3aJaHUS.




4.1 TexHOJIOTMH M MeTOAMYECKOE 0O0ecedYeHne KOHTPOJIA
TeKyllei ycneBaeMocTH (Y4eOHbIX JOCTHKEHU )
aCIUPAHTOB

KoHTposib Tekymieil ycreBaeMOCTH acClUpPaHTOB BEAETCS MO PE3yJbTaTam
cobecenoBaHus Ha KOHCYJIBTALUAX C IIPENOJABATENEM.

4.2 TexHOJIOTHMH M MeTOAHYeCKOoe o0ecnedyeHue KOHTPOJIA
NMPOMEKYTOYHOM ycrieBaeMoCTH (Y4eOHbIX I0CTHKEHH)
acnMpaHTOB. ®OH/ OLICHOYHBIX CPEACTB

KoHTponp mpoMekyTOUYHOM YCHEBAEMOCTH ACIHUPAHTOB MO AUCUUILIAHE
«MareMaTnueckoe MOJCINPOBAHUE, YHCICHHBIE METOABl M KOMIUIEKCHI IIPO-
rpaMm» OCYILECTBIIIETCS B pOpME 3aueTa U KaHIUJATCKOrO SK3aMEHa.

3adeT BBICTABIIETCS ACIHUPAHTAM IO PE3yJIbTaTaM CIEAYIOIIUX JTOCTHKE-
1505078

- BBIIIOJIHEHHOTO TECTA;

- BBIIIOJIHEHHOTO MHAUBHIYaJIbHOTO 3aJaHUSI.

Kannunarckuii 3k3aMeH NPOXOAUT B JOpME YCTHOTO OTBETA HA BOIPOCHL:

— JIBa BOIIPOCA OCHOBHOW IPOIPAMMEBI,

— OJIMH BOIIPOC JONOJIHUTEIBHON IPOTPAMMEBL.

Ha utoroByro oLieHKY 3a KaHAUAATCKUN DK3aMEH BIIMSIOT OLIEHKU 3a TECT U
WHJMBUAYAIBHOE 3aJaHUE, BBIITOJIHEHHBIE BO BTOPOM MOJYTOIUU.

Cnucok BOIPOCOB K KaHAUAATCKOMY 3K3aMEHY 110 OCHOBHOW INPOTrpaMMe
npeacTaBiieH B npuioxenuu [[. Bompockl momosHUTENnsHOM mporpammbl (OpMH-
PYIOTCSl M YTBEPKJAIOTCS TIepe KaHIUIaTCKUM SK3aMEHOM Ha Kadenpe mpukper-
JIEHUs aClIUPAHTA. BOMPOCHI COTIacyrOTCs C HAIPABICHHOCTHIO MOATOTOBKH aCIIH-
paHTa U TEMOMU €ro Hay4HO-KBaTU(PUKALIMOHHON paOOTHI.

@DOH/T OLICHOYHBIX CPEJICTB 3HAHWI, YMEHHI U BJIAJICHUNA COOTBETCTBYIOIINX
KOMIIETEHIMNA IO JHUCHUIUIMHE «MaTeMatniyeckoe MOJEINPOBAHUE, YUCIIEHHBIE
METO/Ibl U KOMIUIEKCHI MPOrpaMmy» JJIsi aCOUPAHTOB 3a04HOM (HOpMBI 00yUEHUS
IpeICTaBIICH B Ta0IUIE 7.



Ta6nuna 7 — @oH/ OLIEHOYHBIX CPEJICTB 3HAHUHN, YMEHUHN U BJIaJICHUN COOTBETCTBYIOIIMX KOMIIETEHIIUN 11O JTUCIUIUIMHE
«MaremaThuuecKkoe MOICIMPOBAHUE, YNCIICHHBIC METO/IbI U KOMILIEKCHI IPOrpaMM»

3Hanue,
yMeHHe,
o HABBIK,
= BH/IbI
% npogec- = IIpoueaypa oueHuBaHUS
e CHOHAIIb- | ® 5 cTreneHu chpopMUPOBAHHOCTH
: HOH Jesi- i R 3HAHUA/yMeHMs1/BJIaIeHU ST
g S = Kputepuu oneHuBanus pe3yabTaTa 00y4eHust N
= TeJIbHO- | X 3, COOTBETCTBYIOLIEH
z CTH, TPY- = 2 KOMIETEHI[HH C TIOMOIILIO
= J0BbIe OIICHOYHOTO CPEeJICTBA
g byHkuun
U 3HAHUA
npenojaa-
BaTeJIf
IlepBoe noJiyroaue BTOpoOro rojaa o0yueHust
Tect 31 1 1o N Menee 50 % mnpaBWIBHBIX OT-
TCYTCTBHEC 3HAHUU
(TIK-1-1) BETOB HA BOMPOCHI TECTA
®parMeHTapHbIE MPEICTABICHUS O TEOPETUUECKUX OCHOBAX COBPEMEHHBIX MareMatuue- | 51-60 % mpaBUIBHBIX OTBETOB
2 | CKUX MOJelNeH, YNCICHHBIX METO/I0B, HCIIONb3yEeMbIX ISl PEIICHUS 3a/1a4 €CTECTBEHHBIX | Ha BOMPOCHI TeCTa
HayK
3 HemoutHbIe mpeicTaBIeHUs O TEOPESTHUSCKUX OCHOBAX COBPEMEHHBIX MAaTEMATHUECKUX 61-70 % mnpaBWIBHBIX OTBETOB
MoJieJIel, YMCIEHHBIX METOJIOB, MCIIOJIb3YEMBIX JJIsl PEIISHUS 3a7]a4 ECTECTBEHHBIX HAYK | Ha BOMPOCHI TECTA
CdopmupoBaHHbIE, HO COIEpXKAIINE OTIAEIbHBIC MPOOEIbI 3HAHUS O TeopeTudecKux oc- | 71-90 % mpaBUIBHBIX OTBETOB
4 | HOBaX COBPEMEHHBIX MAaTEMAaTUYECKUX MOJIENIei, YNCICHHBIX METO/I0B, HCTIOIb3yEeMbIX Ha BOTMPOCHI TeCTa
JUISI pEIICHHUS 3a/1a4 €CTECTBEHHBIX HAYK
CdopMupoBaHHBIE CUCTEMATHYECKHE 3HAHUS O TEOPETHUECKUX OCHOBAX COBPEMEHHBIX 91-100 % mpaBUIBHBIX OTBETOB
5 | MaTeMaTUYECKUX MOJIENIEH, YUCICHHBIX METO/I0B, UCTIOIB3YEMbIX JUIsl pEIICHHUS 3a/1a4 Ha BOMPOCHI TeCTa
€CTECTBEHHBIX HAYK
32 1 1o . Menee 50 % mnpaBUIIBHBIX OT-
TCYTCTBUE 3HAHUU
(TIK-1-1) BETOB Ha BOIIPOCHI TECTA
2 | ®parMeHTapHbIC TPECTABICHHSI O YUCICHHBIX METO/IaX M alTOPUTMAaX 51-60 % mnpaBUIBHBIX OTBETOB




Ha BOIIPOCHI TECTA

Hemonnaeie MMPEACTABIICHUA O YHUCIICHHBIX METOJAX U aJlrOPUTMax

61-70 % mnpaBUIBHBIX OTBETOB
Ha BOMPOCHI TECTA

CdopmupoBaHHbIe, HO CoJIEpKAILUE OTAEIbHbBIE TPOOEIIbl 3HAHUS O UUCIICHHBIX METO-
JIaxX ¥ aJrOPUTMAaxX B BHJIE KOMIUIEKCOB MPOOIEMHO-OpUEHTUPOBAHHBIX MTPOrPaMM

71-90 % mnpaBUIIBHBIX OTBETOB
Ha BOMPOCHI TECTa

C(bOpMI/IpOBaHHBIC CUCTEMATUYCCKHUE 3HAHUSA O YUCIICHHBIX METOAAaX U aJITOpUTMax B
BHUJE€ KOMIIJIICKCOB HpO6J’IeMHO-OpI/IeHTI/IPOBaHHHX ImporpamMm Jid IpOBCACHUS BbIYHUCIIN-
TCJIbHOT'O SKCIICPUMCHTA

91-100 % mpaBUJIBHBIX OTBETOB
Ha BOIPOCHI TeCTa

IUBU-
yalb-

HOC
3aaa-
HHUC

Vi . He mpuctynui Kk BBIITOJTHEHUIO
OTtcyTrcTBUE yMEHUN
(TIK-1-11) 3aJaHHsI
a1 YacTH4HO OCBOGHHOE YMEHHE Pean30BbIBaTh () (hEeKTUBHBIC YHCICHHBIE METO/IBI U - | 3ajaHue BeIMoiaHEeHOo Ha 10%
T2 TOPUTMBI
OH1 B nenom ycreninoe, HO He CUCTEMAaTUYECKHU OCYILECTBIISIEMOE YMEHHUE PEAIN30BbIBATh 3ananue BeinosHeHo Ha 20%
®H2 3¢ PEeKTUBHBIE YUCICHHBIE METO/IBI U AJITOPUTMBI
B nienom ycnerniHoe, HO cojieprKaliiee OTAeIbHbIE IPOOeIbl yMEHUE peaan30BbIBaTh 3¢- | 3aganue BoinoaHeHo Ha 30%
(EeKTUBHBIE YUCIICHHBIE METO/Ibl U AJITOPUTMBI B BHJIE POOIEMHO-OPUEHTUPOBAHHBIX
IporpamMm
CdopmupoBaHHOe yMEHHE Peann30BbIBaTh F3P(HEKTUBHBIC UUCIEHHBIE METO/IBI U aJlro- 3ananue BeinonHeHo Ha 40%
PUTMBI B BUJIE IPOOJIEMHO-OpPUEHTUPOBAHHBIX IPOTrpamMM ISl IPOBEACHUS BHIYUCIIU-
TEJIbHOI0 FKCIIEPUMEHTA
B1 0 He mpucrynun x BBIITOJIHEHUIO
TCYTCTBHUE HABBIKOB BJIaJICHUS
(TIK-1-11) 3aJaHHsI
I1/1 @®parMeHTapHOE IPUMEHEHHE HAaBbIKOB pa3pa0O0TKH YUCIEHHBIX METOJIOB U aITOPUTMOB | 3aiaHue BbinoaHeHo Ha 10%
[112 B nienom ycrerniHoe, HO He CHCTEMAaTHYECKOE IPUMEHEHUE HAaBBIKOB Pa3pabOTKH YuC- 3ananue BeInosHeHo Ha 20%
OH1 JICHHBIX METOJIOB U JITOPUTMOB
®H2 B nenom ycneninoe, HO coepakaiiiee OTAeNbHbIe poOesbl IPUMEHEHNE HaBBIKOB pa3pa- | 3aaaHue BbinoiaHeHo Ha 30%
OOTKHM YHCIIEHHBIX METOJIOB U aJITOPUTMOB B BUJIE TPOOJIEMHO-OPHEHTUPOBAHHBIX IPO-
rpaMMm
VYcnenHoe U cucteMaTH4ecKOe MPUMEHEHUE HaBBIKOB pa3pa0OTKU YUCIEHHBIX METO/I0B | 3aaaHue BbinoiaHeHo Ha 40%
U aJITOPUTMOB B BUI€ TPOOIEMHO-OPUEHTHPOBAHHBIX MPOrPaMM JUIsl TPOBEACHUS BbI-
YHUCJIUTEIHHOTO SKCIIEPHUMEHTA
vi OTCYICTRIE VMCHI He npuctynun x BBITOJTHEHUIO
(TTIK-1-111) yr M 3a/laHus
I/11 YacTuyHO OCBOEHHOE YMEHHUE BHIOMPATh aJIeKBaTHBIE U palllOHANIbHBIE pacueTHbIe cXe- | 3aaaHue BbInoiaHeHo Ha 10%

MBI I YUCJIICHHOI'O aHaJin3a, MCIIOJIb30BATh KOHCYHO-3JICMCHTHBIC ITPOrPaMMHBIC KOM-




/12
®H1
DH2

IJIEKCHI JJIs TPOBEICHUS HHKEHEPHBIX PACUe€TOB KOHCTPYKIIMM Ha TPOYHOCTH U JKECT-
KOCTh

B EJIOM YCIICHIHOE, HO HE CUCTEMATHUYCCKHU OCYHIECTBIAEMOEC YMEHUEC BI)I6I/IpaTB aJICK-
BATHBIC U pallUOHAJIbHBIE PACYCTHBIC CXEMBI IJI YUCIICHHOI'O aHaJln3a, UCII0JIb30BaTh
KOHCYHO-3JICMCHTHBIC ITPOrpaMMHBIC KOMINJICKCBI IJIA IPOBCACHUA NMHIKCHCPHBIX pacyc-
TOB KOHCprKI_II/Iﬁ Ha IMPOYHOCTH M KCCTKOCTDH

3aganue BeITonHeHO Ha 20%

B nenom ycnemniHoe, HO coziepikaliee OTAeNbHbIE MPOOeNIbl YMEHUE BBIOUPATh aJIeKBaT-
HbIC U pallMOHAJIbHBIE PACYETHBIC CXEMBI JIJIsl YMCJIIEHHOTO aHaIn3a, UCII0Ib30BaTh KO-
HEYHO-3JIEMEHTHBIE IPOrPaMMHBIE KOMIUIEKCHI I IPOBEICHUSI NH)KEHEPHBIX PAcueTOB
KOHCTPYKIIMHA HA TPOYHOCTH U )KECTKOCTh

3aganue BeIToaHeHO Ha 30%

CdopmupoBaHHOE YMEHHE MTPH PEIICHUN UCCIICIOBATEILCKUX M MPAKTUYSCKUX 3a/1a4
BbIOUpATh aJIEKBATHBIE U PAIlIOHATIBHBIC PACYETHBIE CXEMBI JJIsl YUCIIEHHOTO aHaln3a,
WCIIOJIb30BaTh KOHEYHO-3JIEMEHTHBIE TPOTPAMMHBIE KOMIUIEKCHI JUIsl TPOBEACHUS MHKE-
HEPHBIX Pacue€TOB KOHCTPYKIUK HAa IPOYHOCTh U )KECTKOCTh

3amanne seinoiHeHo Ha 40%

Bl
(TIK-1-111)
Tl
12
®HI
DH2

OTCYTCTBI/IG HaBBIKOB

He IMPUCTYIIUJI K BBIITIOJIHCHUIO
3aJaHus

@dparMeHTapHOE NPUMEHEHNE HABBIKOB CO3AaHUs IIPOTrPaMM JIJIs pacueTa 3a/1ad Mexa-
HUKH J1e()OpMUPYEMOTro TBEPJIOTO TeJla M HaBbIKaMH PabOThl ¢ COBPEMEHHBIMU CHCTEMa-
MU KomnbloTepHoro um>kunupusra (CAE-cucremamn)

3aganue BeITonHeHo Ha 10%

B nienom ycreninoe, HO He CUCTEMAaTHYECKOE IPUMEHEHUE HAaBBIKOB CO3/1aHUS IPOTrPaMM
JUIS pacyera 3a/1a4 MEXaHUKH JepOpMHUPYEMOT0 TBEPOro Tejla U HaBbIKaMU pabOThI C
COBPEMEHHBIMH cucTeMaMu KomnbloTepHoro nukunupunra (CAE-cucremamn)

3aganue BeITonHeHO Ha 20%

B nienom ycmerninoe, HO cojieprKaliiee oTAeIbHbIe TPOOebl IPUMEHEHNE HaBBIKOB CO-
3/1aHUs IPOrpaMM JJIsl pacyeTa 3a/1ady MEXaHUKU Je(pOpMUPYEMOTro TBEPAOIO Tela U
HaBbIKaMU pa0OThI C COBPEMEHHBIMH CHCTEMaMH KoMIbloTepHOTo HHkuHupHuHra (CAE-
CHUCTEMaMHU)

3aganue BrITonHeHO Ha 30%

5

YcenenrHoe ¥ CUCTEMaTHYECKOe MPUMEHEHUE HABBIKOB CO3JaHUsI IIPOTrpaMM JIJIsl pacyeTa
3a/1a4 MEXaHUKH J1e(popMUPYyEeMOro TBEpJIOTO Telia U HaBbIKaMHU paOOThI C COBPEMEHHbI-
MU crcTeMaMu KomnbloTepHoro nHxuaupunra (CAE-cucremamn)

3amanne BeimoiiHeHo Ha 40%

3adeT BBICTABIISICTCS TIPH TIOJIYICHHUH OIIeHKU He Hibke 3. OreHka 3a nepBoe nosyroaue Gopmupyercs no ¢opmyse: 0,5*omnenka 3a tect + 0,5*ornenka
32 UHIUBUAYAIbHOE 3aJ]aHHe.

BTopoe nosiyroaue BToporo rojaa o0ydeHust

Tect

31
(TTK-2-1)

OTcyTcTBUE 3HAHUMN

Menee 50 % mnpaBUIIBHBIX OT-
BETOB Ha BOIIPOCHI TECTa

d)parMeHTapHHe MNPEACTABJICHUA O METOAMWKAX MPOBCACHHA KOMINIICKCHBIX HMCCJICIOBA-

51-60 % mpaBUIBHBIX OTBETOB




HUH

Ha BOIIPOCHI TECTA

Hemonnaeie MMPEACTABJIICHUA O METOJUKaX IIPOBCACHUA KOMILJICKCHBIX I/ICCJ'IGI[OBaHI/Iﬁ

61-70 % mnpaBUIBHBIX OTBETOB
Ha BOIIPOCHI TECTa

C(bOpMI/IpOBaHHBIe, HO coACpKKaMrE€ OTACIbHBIC npo6em.1 3HaHUA O METOJUKaxX ITPOBEC-
JCHHA KOMIIJICKCHBIX I/ICCHCILOBaHI/Iﬁ HAaYYHBIX 1 TCXHUYCCKHUX HpO6JI€M

71-90 % mnpaBUIIBHBIX OTBETOB
Ha BOMPOCHI TECTa

C(bOpMI/IpOBaHHBIC CUCTEMATNYCCKHUE 3HAHHUA O MCTOAMKAX IIPOBCACHUSA KOMIIJICKCHBIX
I/ICCJ'IG,I[OBaHI/Iﬁ HAaYYHbIX U TCXHHYCCKUX HpO6J'I€M C IPUMCHCHUEM COBpCMCHHOfI TECXHO-
JIOTUH MATEMATUYCCKOTI'O MOACIIMPOBAHUSA U BBIYHUCIUTCIBHOI'O SKCIICPUMEHTA

91-100 % mpaBUJIBHBIX OTBETOB
Ha BOIPOCHI TeCTa

32 N Menee 50 % mnpaBWIBHBIX OT-
OtcyTcTBUE 3HAHUI
(TIK-2-1) BETOB Ha BOIIPOCHI TECTA
®parMeHTapHbIE MIPEACTABICHUS O HOBBIX MAaTEMAaTHUYECKUX METO/AX M alropurMmax uH- | 91-60 % mpaBUIBHBIX OTBETOB
TEepIpPETALMU HATYPHOr'0 SKCIIEPUMEHTA Ha OCHOBE €r0 MaTEMaTUYECKON MOJIeNIN Ha BOIIPOCHI TECTA
Henonueie mpenctaBieHus O HOBBIX MaTeMaTHYECKHX METOJAX WU alroputmax uHtep- | 61-70 % mnpaBUIBHBIX OTBETOB
MIpETAIlMU HATYPHOTO IKCIIEPUMEHTA Ha OCHOBE €r0 MaTEMaTHYECKON MO Ha BOIPOCHI TeCTa
CdopmupoBaHHbIe, HO COepKaIlKe OT/IeIbHbIC MTPOOEIbI 3HAHUS 0 HOBBIX MateMatude- | /1-90 % mpaBUIBHBIX OTBETOB
CKMX METOJaxX U ajJrOpuTMax MHTEPIPETAlUU HATypPHOI'O SKCIEPUMEHTAa Ha OCHOBE €ro | Ha BOIPOCHI TECTA
MaTeMaTUYECKON MOJICIIH
CdopmupoBaHHBIE CUCTEMATUYECKUE 3HAHUS O HOBBIX MaTeMaTHueckux meroaax u ai- | 91-100 % mpaBUIbHBIX OTBETOB
FOPUTMAX WHTEPIPETAIMH HATYpHOTO SKCIIEPUMEHTA Ha OCHOBE €ro MaTeMaTHYeCKOMl | Ha BOIPOCHI TECTa
MOJIENH
Nu- Vi OTcyTcTBHE YMEHUN 3a/laHuE HE BBIIOJIHEHO
musu- | (TK-2-11) YacTMYHO OCBOEHHOE YMEHHE MTPOBOJIUTh KOMIUJIEKCHBIE MCCIIEJOBAaHUSI HAyUHBIX U T€X- | 3aJaHHE BBIITOJIHEHO MEHEE,
Ayalb- a1 HUYECKUX MpOOJIeM C MPUMEHEHHEM COBPEMEHHOH TeXHOJOIMM MaTeMaTHYecKoro Mo- | yem Ha 50%
aJb- 1112 JIETIMPOBAHUS U BBIYMCIIATENBHOTO DKCIIEPUMEHTA
HOC OHI1 B nenom ycnemniHoe, HO HE CUCTEMAaTUYECKH OCYIIECTBIIEMOE YMEHHUE NMPOBOAUTH KOM- | 3a/aHKe BBIIIOJIHEHO 00Jee YyeM
3aJa- ®H2 IUIEKCHBIE UCCIIEOBAHUS HAYYHBIX U TEXHUYECKUX MPOOJIEM C IPUMEHEHUEM COBPEMEH- | Ha 50%, HO MeHee ueM Ha 80%
HUe HOM TEXHOJOTUH MAaTEMaTUYECKOT'0 MOJCIMPOBAHUS U BBIYUCIUTEIIBHOTO SKCIIEPUMEHTA
B menmom ycmemHoe, HO cojepikaiiee OTJeNbHbIE MPOOENbl YMEHHE MPOBOAUTH KOM- | 3ajaHue BBITOJIHEHO 0ojiee YeM
MJICKCHBIE UCCIIEOBAHMS HAYYHBIX U TEXHUYECKUX MPOOJIEM C MPUMEHEHHEM COBpeMeH- | Ha 80%
HOM TEXHOJOTUH MAaTEMAaTHYECKOT0 MOJCIUPOBAHUS U BBIYUCITUTEIIBHOTO SKCTIEPUMEHT
CdopmupoBaHHOE YMEHHE MPOBOJUTH KOMILUIEKCHBIE MCCIIEIOBAHUS HAYYHBIX M TEXHU- | 3aJaHie BBIIOJHEHO IIOJHO-
YECKUX MPOOJEM C MPUMEHEHHEM COBPEMEHHOW TEXHOJOTHHM MAaTeMAaTHYECKOTO0 MOJe- | CThIO
JUPOBAHUS U BBIYMCIUTEIBLHOTO HKCIIEPUMEHTA
B1 OTCyTCTBUE HABBIKOB BJIAJICHUS 3ajiaHue He BBIOJIHEHO




(TIK-2-11)
Tl
2
®HI1
DH2

dearMeHTapHoe INPUMEHCHUC HABBIKOB IIPOBCACHUA KOMIUICKCHOI'O HMCCIICAOBAHUA
HAayYYHBbIX U TCXHHUYCCKUX HpO6JICM C MPUMCHCHHUEM COBpeMeHHOﬁ TCXHOJOTMH MaTCMa-
TUYCCKOIro MOACTIUPOBaHNA U BEIYHUCIIMTCIBHOI'O OKCIICPUMCHTA

3amaHye  BBIITOJIHEHO
geM Ha 50%

MeHee,

B ECJIOM YCIICIIHOC, HO HE CUCTEMATHUYCCKOC IIPUMCHCHHUE HABBIKOB IIPOBECACHUSA KOM-
IJICKCHOTO HUCCIICAOBAHUA HAYYHBIX U TCXHHUYCCKUX HpO6HeM C NpUMCHCHUCM COBpC-
MEHHOH TEXHOJIOTMH MaTEeMaTHYSCKOIO MOACIIMPOBAHUA W BBIYUCIIUTCIBHOI'O 3KCIICPU-
MCHTAa

3amaHue BBITOJIHEHO OoJiee ueM
Ha 50%, Ho MeHee yem Ha 80%

B nenom ycnemrHoe, HO cojepikaiiee OTJeNbHbIE MPOOeTbl TPUMEHEHNE HaBBIKOB MPO-
BEJICHHUSI KOMIUIEKCHOT'O MCCJIEIOBAaHUSI HAyUYHBIX MU TEXHUYECKUX MPOOJIEeM C MpHUMEHe-
HUEM COBPEMEHHOU TEXHOJIOTMU MAaTEMaTHYECKOTO MOJICIMPOBAHUS U BBIYUCIUTEIBHO-
r'0 HKCIIEPUMEHTA

3azaHre BBIIIOJIHEHO 00Jiee 4yeM
Ha 80%

YcneniHoe U cUCTEeMaTHYSCKOE IIPUMCHCHNEC HABBLIKOB ITPOBCACHHUSA KOMILUICKCHOI'O HC-
CJICAOBAaHUA HAYUYHBIX U TCXHUYCCKUX HpO6JIeM C IPUMCHCHUEM COBpeMCHHOﬁ TCXHOJIO-
' MaTCMATHYCCKOIo0 MOJACIIMPOBAHUA U BBIYUCIIMTCIIbHOI'O S9KCIICPUMCHTA

3agaHue
CTBIO

BBIIIOJTHCHO  ITOJIHO-

Vi
(TITK-2-111)
Tl
12
®H1
DH2

OTcyTCcTBHE YMEHUI

SaﬂaHI/Ie HC BBIITIOJIHCHO

YacTMUHO OCBOEHHOE YMEHHE pa3pabaThiBaTh HOBbIE MAaTEMATUUYECKUE METO/bI U alro-
PUTMBI HHTEPIIPETALIMM HAaTypPHOI'O 3KCIEPUMEHTa Ha OCHOBE €r0 MAaTeMaTU4YECKOW MO-
Jenu

3amaHue  BBIIOJIHEHO
yeM Ha 50%

MEHeEe,

B LEJIOM YCICHIHOC, HO HEC CHUCTCMATHYCCKU OCYILICCTBIACMOC YMCHUC pa3pa6aTLIBaTL
HOBBIC MAaTEMATUYCCKHUEC MCTOABI U AJITOPUTMbI HHTCPIIPCTALIMHA HATYPHOI'O SKCIICPUMCH-
Ta Ha OCHOBE €r0 MaTeMaTHYECKOM MOIACIIN

3agaHye BBIIOJIHEHO OoJiee YeM
Ha 50%, HO MecHee yeMm Ha 80%

B LEJIOM YCIICHIHOC, HO COoACpIKAIIECC OTACIIbHBIC Hp06eJ'IBI YMCHHC p83pa6aTBIBaTb HO-
BbIC MATEMATHYCCKUEC MCTOAbLI U aJITOPUTMbI MHTCPIPECTALIUN HATYPHOI'O SKCIICPUMECHTA
Ha OCHOBE €r0 MaTeMaTH4YECKOM MOACIN

3aga”ue BBIIOJIHEHO O0Jiee yeM
Ha 80%

C(bOpMHpOBaHHOe YMCHHC pa3pa6aTLIBaTL HOBBIC MAaTCMAaTUYCCKHUEC METOJbI U aJITOPHUT-
Mbl HHTCPIPCTALIH HATYPHOI'O OKCIICPUMEHTA HA OCHOBC €TO MaTeMaTUYE€CKON MOJEIN

3aI[aHI/Ie BBIITOJTHCHO  ITOJIHO-
CTBIO

Bl
(TTK-2-111)
Tl
12
®H1
DH2

OTCYTCTBI/IG HaBBbIKOB BJIAACHUA

3aI[aHI/Ie HC BBIIIOJITHCHO

@®parmMeHTapHOE MPUMEHEHNE HABBIKOB Pa3pabOTKN HOBBIX MaTeMaTHYECKUX METOJIOB U
ITOPUTMOB MHTEPIIPETAIMM HATYPHOT'O SKCIIEPUMEHTa HA OCHOBE €r0 MaTeMaTHUeCKOMH
MOJIENN

3amaHue  BBIITOJHEHO
yeM Ha 50%

MEHEE,

B nenom YCIICIIHOC, HO HE CUCTEMATUUCCKOC IMMPUMCHCHUC HABLIKOB pa3pa60T1<1/1 HOBBIX
MAaTEMATUYCCKUX METOA0B U AJITOPUTMOB MHTCPIPETAINN HATYPHOTO SKCIICPUMCHTA Ha
OCHOBE €r0 MaTeMaTH4eCKON MOoAeIn

3agaHue BBIIOJIHEHO OoJiee YeM
Ha 50%, HO McHee ueMm Ha 80%

B nemom YCIICITHOC, HO COACPKAIICC OTACIBbHBIC HpOGCJ’IBI IMPUMCHCHUC HABBIKOB pa3pa-

3amaHne BBIMOIHEHO 00JIee YeEM




OOTKHY HOBBIX MaTeMaTHYECKHX MCTOJOB M AJITOPUTMOB MHTCPIPETAIUU HATYPHOI'O 3KC-
MNEPHUMCHTA Ha OCHOBC €TI0 MaTeMaTHUYECKON MOACIH

Ha 80%

YcreniHoe U CHCTEeMaTUYECKOe MTPUMEHEHNE HABBIKOB Pa3pa0OTKU HOBBIX MaTeMaTHye-
CKHX METOJOB M aJITOPUTMOB MHTEPIPETAIIMH HATYPHOTO SKCIEPUMEHTA HA OCHOBE €T0
MaTeEMaTUYECKON MOJIENIN

3aﬂaHI/Ie BBIITIOJIHEHO  ITOJIHO-
CTBIO

Bo-
IIPOCHI
K KaH-
IAAaT

at-
CKOMY
JK3a-
MEHY

31 . Her oTrBera Ha mocTaBiIEHHBII
OrtcyTcTBUE 3HAHUM
(TIK-1-1) BOIIPOC
a1 @parMeHTapHbIE IIPEACTABICHUS O TEOPETUYECKMX OCHOBAX COBPEMEHHBIX MaTemaTuye- | Her oTBera Ha ITOCTaBICHHBIN
112 CKHMX MOJIEJIEH, YUCIEHHBIX METO/I0B, HCIOJb3YEMBbIX ISl PEIICHUS 33]1a4 €CTECTBEHHBIX | BOIIPOC
DdH1 HayK
OH2 Her otBera Ha Bompoc, HO €CTh
Henonnble mpencraBiaeHuss O TEOPETUUECKUX OCHOBAX COBPEMEHHBIX MAaT€MaTHYECKUX
. OTJI€TIbHbIE dbparmeHTapHbIe
MoO/J1eJIeH, YMCIEHHBIX METOJIOB, HCIIOJIb3YEMBIX JJIsl PELLIEHUS 3aja4 ECTECTBEHHBIX HAayK
3HAHU 10 TEME BONpoca
CdopmupoBanHbIe, HO COAEpKAIINE OTICIbHBIC MPOOEIBI 3HAHUS O TeOpeTHUeCKUX oc- | OTBET Ha BOMPOC HE IIOJHBIM,
HOBaxX COBPEMEHHBIX MATEMAaTHYECKUX MOJENEH, YUCICHHBIX METOJOB, HCIOJIb3yEMbIX | HO PACKPBIBAIOIINNA OCHOBHYIO
JUIsl peIIeHHUs 3a]1a4 €CTECTBEHHBIX HaYyK €ro CyTh
CdopmupoBaHHbIe CHCTEMaTHYECKHE 3HAHHS O TEOPETHUECKUX OCHOBAaX COBPEMEHHBIX | JlaH McUepmbIBarOmIMi OTBET HA
MaTE€MaTUYeCKUX MOJIEEeH, YUCIECHHBIX METOJIOB, MCIIONb3YEMBIX ISl PEIICHMs 3aJad | BOIIPOC
€CTECTBEHHBIX HayK
32 N Her orBera Ha mocTaBiieHHBIU
OTtcyTCcTBUE 3HAHUM
(TIK-1-1) BOIIPOC
I11 Her otBera Ha mocTaBJICHHBIN
@®parMeHTapHbIE NPEICTABICHUS O YHCIEHHBIX METOJAX U alTOPUTMAX
1112 BOIIPOC
OH1 Her orBera Ha Bompoc, HO €CTh
®H2 Henonnble npeacTaBneHus 0 YMCIEHHBIX METOAAX U aJlFOPUTMAax OTJIeTTbHBIE (dbparMeHTapHbIC
3HAHHUS 10 TEME BONpOca
OTBeT Ha BOMPOC HE MOJHBIM,
CdopmupoBaHHbIe, HO COAEPKAIIUE OTIEIbHBIE MPOOENTbl 3HAHUSI O YUCICHHBIX METO- .
HO PACKpBIBAIOUINII OCHOBHYIO
JaX U aIropuTMax B BUJIE KOMILIEKCOB IPOOIEMHO-OPHEHTUPOBAHHBIX MTPOTPaMM ero CyTH
CdopmupoBaHHBIE CHCTEMATHUECKHUE 3HAHMS O YHCIECHHBIX METOJaX M ajaroputMax B | [laH mcuepmbIBarOIIUN OTBET Ha
BU/JIE KOMIUIEKCOB MPOOJIEMHO-OpPUEHTUPOBAHHBIX MTPOrPaMM JIJIsl IPOBEJEHUS BBIUHUCIH- | BOIIPOC
TEJIBbHOT0 HKCTIEPUMEHTA
31 N Her otBera Ha mocCTaBJICHHBIN
OTtcyTcTBUE 3HAHUM
(TIK-2-1) BOTIPOC

@parMeHTapHHe MPEACTABJICHUA O MCTOAMKAX IMPOBCACHHA KOMINJICKCHBIX HMCCJICIOBA-

Her oTBeTa Ha noOCTaBJIECHHBINA




I1a1 HUHI BOIIPOC
112 Her orBera Ha Bompoc, HO €CTh
®H1 3 | Henonnble npeacTaBieHus: 0 METOAMKAX NPOBEJECHUS KOMIUICKCHBIX UCCIIE0BAaHUM OTJEJIbHBIE (bparmMeHTapHble
®H2 3HAHHUSA 10 TEME BOIPOCa
OTBeT Ha BONPOC HE MOJHBIH,
CdopmupoBaHHble, HO COEpIKaIlME OTIENbHbIE IPOOEbl 3HAaHUSI O METOJIMKAX MpPOBe- .
4 9 HO PACKPBIBAIOUINI OCHOBHYIO
JICHHUS KOMIUIEKCHBIX UCCIICOBAaHUH HAyYHBIX U TEXHHUECKUX MPoOIeM ero cyTh
ChopMupoBaHHBIE CUCTEMAaTHUECKUE 3HAHUS O METOJUKAX MPOBEIEHUS KOMIUIEKCHBIX | JlaH McUepnbIBarOmnii OTBET Ha
5 | uccnenoBaHUM Hay4HBIX M TEXHUYECKUX MPO0JIeM C IPUMEHEHUEM COBPEMEHHOM TEXHO- | BOIIPOC
JIOTUM MaT€MaTU4YeCKOr0 MOAEJIUPOBAaHNUS U BBIYMCIUTEIBHOIO SKCIIEPUMEHTA
32 . Her orBera Ha mnocraBieHHBIN
1 | OrcyrcTBUE 3HAHUI
(TIK-2-1) BOIIPOC
IT/11 2 @parMeHTapHbIE PEACTABICHUSA O HOBBIX MATEMATHYECKUX METOAAX M alropuTMax uH- | Her oTBeTra Ha IOCTaBICHHBIN
I112 TEpUPETALMU HATYPHOI'O SKCIIEPUMEHTA Ha OCHOBE €r0 MaTEMaTUYECKON MOJIEIN BOIIPOC
®H1 Her orBera Ha Bompoc, HO €CTh
Henonnble npencraBieHuss 0 HOBBIX MAaT€MaTHYECKUX METOJAaX U alropuTMax HUHTEp-
OH2 3 . OTJIETIbHBIE (dparmMeHTapHbIE
IIpeTaliy HaTYPHOI'O AKCIIEPUMEHTA HAa OCHOBE €r0 MaTeMaTU4eCKOM MOIEIN
3HaHMs 110 TEME BOIIpoca
CdopmupoBaHHbIe, HO COAEpIKaAIME OTJENIbHBIE TPOOEBl 3HaHHU O HOBBIX MaTeMaTuye- | OTBeT Ha BONPOC HE IOJIHBIM,
4 | ckMX METOJax W aJropuTMax MHTEpIpEeTalM¥ HaTypHOrO SKCIIEPUMEHTa Ha OCHOBE €ro | HO PacKpbIBAIOIIUN OCHOBHYIO
MaTeMaTHYECKON MOJENIN €ro CyTh
CdopmupoBaHHbIE CHCTEMAaTHUYECKHE 3HAHHSI O HOBBIX MaTeMaTHYECKUX MeToJax U ai- | JlaH ncuepnbIBaromuii OTBET Ha
S | ropuTMax MHTEpIpETaluyd HAaTYpHOI'O SKCIIEPUMEHTAa Ha OCHOBE €ro MaTeMaTH4YecKO#l | BOIpOC
MOJIENH

Onenka kanaunatckoro sk3amena — (0,33*omenka 3a mepBbIii BOompoc oCHOBHOM mporpammbi+0,33*o1ieHKa 3a BTOpPO BOIPOC OCHOBHOM MpoTrpam-
MbI+0,33*011eHKa 32 BOMPOC JAOMOTHUTENBHOU mporpaMMbl)* 1 (ecnu cpemneapudmMeTnueckas OIEHOYHBIX CPEJCTB BTOporo mosyroaus 6onee 3), *0
(ecu cpenHeapudMeTHIeCKas OIEHOUYHBIX CPEJCTB BTOpOoro nomxyroaus menee 3). J[poOHoe 3HaUeHHEe OKPYTISETCs MO MpaBHIaM MaTeMaTHKH.




4.3 TexHoJI0TMH, METOANYECKOE 00ecrieYeHue U yCJI0BHUS
OTJIOKEHHOT0 KOHTPOJIA 3HAHUH, YMEHUI, HABBIKOB
o0yyaromuxcs, cpoOpMHUPOBAHHBIX B Pe3yJIbTaTe U3YYCHUS
AUCHUIITMHBI

OTn0XEeHHBIN KOHTPOJIb 3HAHUM acCMUPAHTOB MO AUCHUILIMHE «Maremaru-
YECKOE MOJECIUPOBAHUE, YHCIICHHBIE METOAbl M KOMIUIEKCHI ITPOTPAMM)Y IPOBO-
JIATCSI B TPOLECCE CAAYU IOCYAAPCTBEHHOTO 3K3aMEHA U MPEJICTABICHUS HAYYHOTO
JIOKJIa/Ia 10 OCHOBHBIM PE3yJIbTaTaM BBITIOJHEHHON HAyYHO-KBaTU(DUKAITMOHHON
paboTHI.

5 PecypcHoe oGecnieueHue TUCHUANIMHBI

5.1 Cnmucoxk 0CHOBHOM y4eOHOM, YUeOHO-METOAUYECKOI,
HOPMATHUBHOM M IPYroii JUTEpaTyphl U JOKYMEHTALIMH

1. JIanuun, B.E. MaremaTtuueckoe MOJEIUpPOBAHUE U UHPOPMAIUOHHBIC
TEXHOJIOTUH B sKoHOMUKE nipeanpusitus / B.E. Jlsnun, A.I'. Cxuptnanze, B.I1. bo-
puckuH. — Crapseiii Ockom: U3a-so THT, 2014. 292 c.

2. Ucaes, I'.H. MonenupoBanne WHGOPMAIMOHHBIX PECYPCOB: TEOpHS H
pemenue 3anau / I.H. Ucaes. — M.: Ansda-M: UTHOPA-M, 2013. 223 c.

3. OpnoBa, N.B. DkoHOMUKO-MaTeMaTUYECKUE METOJIbI U MOJIEIH: KOMITbIO-
tepHoe mojaenupoBanue / U.B. Opnora, B.A. [lomoBaukoB. — M.: UHOPA-M,
2013. 388 c.,

4. denoceen, B.B. DxoHOMHKO-MaTeMaTHYECKUE MOJEIN U MPOTHO3UPOBA-
Hue poiHka Tpyna / B.B. ®enoceeB. — M.: By3oBckuit yueonuk: Uudpa-M, 2013.
142 c.

5. Cugnsie, H.U. Teopus miiaHupoBaHUsl SKCHEPUMEHTA M aHAJIU3 CTaTH-
ctuueckux nanubix / H.U. Cugnsie. — M.: FOpaiit, 2011; 2012; 2014. — 199 c.

6. CenenpaukoB, I'.J[. MeTonuka v pe3yiabTaThl MAaTEMaTHYECKOTO MOJICITH-
pOBaHUsI, ONTUMU3AIIMU U UCCIIEAOBAHUS CTATUYECKUX XapaKTePUCTUK dHEprocoe-
peraronux cucrem MasoodopotHbix auzeneit / I'.J1. Cenenbaukos, A.1O. Ilonos. —
Bnagusocrtok: [Janenayka, 2011. 257 c.

7. berukoB, FO.A. Pacuér MmaTreMaTHUeCKUX MOJCICH TMHAMHYECKHX CHCTEM
aHaTuTHYeCKU-unciIieHHbIM MeToaoM / FO.A. berukos, C.B. Illep6akos. — CIIO.:
Texuomut, 2010. 379 c.

8. 3apyoun, B.C. Maremarnueckoe monenupoBanue B Texuuke / B.C. 3apy-
oun. — M.: U3n-so MI'TY um. H.O. baymana, 2010. 495 c.

9. 3anuznsak, B. E. Yucnennsie Metoabl. OCHOBBI HAyYHBIX BBIYUCICHUH :
yue6. mocodue / B. E. 3anuznsk. — M. : FOpaiit, 2014; 2012. — 356 c.

10. Pannes, I'. I'. MaTeIeKTyanbHbIE CPEACTBA U3MEPECHUM | YUCOHUK JIs
By30B / I'. I'. PanneB. — M. : Akagemus, 2011. — 263 c.

11. Jlecun, B. B. OcHOBBI METOJIOB ONTUMH3ALINH : yueO. TOocoOue aJis BY-
308 / B. B. Jlecun, lO. II. JIncosen. — CIIO. : Jlanb, 2011. — 341 c.



12. Mopo3os, B. K. MoaenupoBanre nHGOPMAITMOHHBIX U JTUHAMUYECKHX
cucreM : yueb. mocooue 115 By30B / B. K. Mopo3zog, I'. H. Poraues. — M. : Akajne-

mus, 2011. — 377 c..

5.2 Cnmcok J0NMOoJTHUTENbHON yUeOHOi, y4eOHO-MeTOoAuYeCKO,
HAYYHOU U JAPYIoMl JIUTEPATYPHI U JOKYMEHTAIMHU

1. Aranbuos, B. I1. ba3sl gaHHbIX : y4eOHUK 1Jis By30B : B 2 KH. KH.1 : Jlo-
KanbHBIe 0a3bl JaHHbIX / B. I1. Araneios. — M. : ®OPYM : UHOPA-M, 2011. —
349 c.

2. baxxenosa, M. FO. OcHOBBI IPOEKTHUPOBAHUS MPUITIOKEHUI 0a3 TaHHBIX :
yue0. mocobue / U. FO. baxxenosa. — M. : bunom. Jlabopatopus 3nanmii, 2013. —
324 c.

3. bopmotun, K. C. Pacuér TeXHONOrHMYECKUX MapamMeTpoB B MHTEIpUpPYeE-
MOM KOMILIEKcEe mporpaMm : y4ue0. nmocodue ans By3oB / K. C. bopmorun, A. U.
OnentnukoB. — Komcomonbck-Ha-Amype : M3n-Bo Komcomoibckoro-na-Amype
roc.TexH.yH-Ta, 2014. — 64 c.

4. bopmotun, K. C. OnrtumManpbHOe MPOEKTUPOBAHHE B CHCTEMAax
MSC.Patran, MSC.Nastran / K. C. bopmoTtun. — Komcomonsck-Ha-Amype : U3a-Bo
Komcomornbckoro-ua-Amype roc.TexH.yH-ta, 2015. — 57 c.

5. Epemenko, 0. . NHTennekTyalbHble CHCTEMBl NMPUHATHS PELICHUNA H
yrpasieHus : yued. nocooue ans By3oB / FO. U. Epemenko. — Crapsiii Ockorn :
N3n-so THT, 2015. — 401 c.

6. JloopompiciioB, A. H. Pacuér xene300eTOHHBIX COOPYKEHUH ¢ MCIIOJIB30-
BanueM rnporpammel "Jlupa" / A. H. Jlo6pomsicios. — M. : U3n-Bo ACB, 2015. —
195 c.

7. Kunkun, B. A. A3Oyka uHxeHepHbix pacuétoB B MSC Patran-Nastran-
Marc : yue6. mocobue s By30B / B. A. Kunkun. — CI16.; Yenssbunck : [Ipocnexr
Hayku 2013. - 572 c.

8. Undopmaruka : yaueOnuk / A. b. 3omotos, I1. A. Akumos, B. H. Cunopos,
M. JI. Mo3sraneBa. — 2-¢ u3n., nepepad. u mon. — M. : U3n-Bo ACB, 2013. — 400 c.

9. Kanyrun, B. T. MoaenupoBaHue mpoIriecCOB OOTEKaHHS U yNPaBICHHS
a’pOAMHAMUYECKMMHU XapaKTepUCTUKaMU JieTaTenbHblx anmapatoB / B. T. Kany-
ruH, ['. I'. Mopasusnues, B. M. [lonos; nox pea. B. T. Kanyruna. — M. : 1U3n-Bo
MI'TY um. H.D.baymana, 2011. — 527 c.

10. KomnbroTepHbIE TEXHOJIOTHH MPY MPOSKTUPOBAHUH U HKCIUTyaTal[UU TEX-
HOJIOTHUECKOro o0opyoBanus : yued. mocodue juis By3oB / I'. B. Anekcees, 1. 1.
bpunenxo, B. A. IN'onosarkuit, E. . Bep6omnos. — CII6. : THOP/I, 2012. — 252 c.

11. Kopomnes, A. JI. KomnbrorepHoe moaenupoBanue : yueOnuk / A. JI. Ko-
poiieB. — M. : bunom. Jlabopatopus 3nanwuii, 2013. — 230 c.

12. Kynpssues, E. M. MeTtonp!l peniennsi opraHu3allMOHHBIX 3a7a4 : y4ueO-
Huk / E. M. Kynpssues. — M. : U3a-Bo ACB, 2015. - 334 c.

13. Ky3un, A. B. ba3bl nansbix : yue6. nocodue 11 By30B / A. B. Ky3un, C.
B. JIeBonucona. — M. : Akagemus, 2012. — 315 c.



14. ManukoB, P. ®. OcHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS : Y4€0. TO-
cobue st By30B / P. ®. ManukoB. — M. : I'opstuas nmunus - Tenexom, 2010. — 366 c.

15. Marsimiex, JI. A. TlpakTudeckasi mporpaMMHas MHXKEHEpPHUSI Ha OCHOBE
yuebHoro mpumepa / JI. A. Mangmek, b. JI. Jluonr; mep. c aHIL
A.M.EnanennukoBa, B.A.EnanennukoBa. — M. : bunom. JlaGopatopust 3HaHM,
2013. - 956 c.

16. [1anrokoBa, T. A. UucneHnHbie MeTOIBI : yueO. mocooue st By3oB / T. A.
[TantokoBa. — M. : JIubpoxowm, 2013. — 224 c.

17. PytkoBckas, /1. HelipoHHble CE€TH, T€HETUYECKUE AITOPUTMBI U HEUYET-
kue cucteMbl / JI. PyrkoBckas, M. Ilununbckuii, JI. PyTKkoBCKMii; mep. ¢ modl.
N.[A.Pyaunckoro. — M. : T'opsiuas nunus - Tenexkom, 2013. — 383 c.

18. Cosetos, b. f. NnTennexTyaabHble CUCTEMBI U TEXHOJIOTUHU : YYEOHUK
115t By3oB / b. 1. CosetoB, B. B. IlexanoBckuii, B. JI. UepToBckuii. — M. : Akaje-
mus, 2013. — 318 c.

19. Cocunckas, C. C. Ilpeacrabienue 3HaHuil B HHGOPMAIIMOHHON CHCTEME.
MeTo/1bI UCKYCCTBEHHOTO MHTEIJIEKTa W MPEJICTaBICHUs 3HaHUM : y4eO. mocobdue
quist By30B / C. C. Cocunckasi. — Crapsiit Ockoun : U3n-Bo THT, 2015; 2014. — 215 c.

20. Yuaes, I1. H. OnTumu3zanus uHKEHEPHBIX PEIICHUN B IpUMeEpax U 3aja-
yax : yue0. mocoobue musa By3oB / I1. H. Yuaes, C. A. Uesbruenos, C. I1. Yuaena;
nox oo6mr.pen. [1.H.Yyaesa. — Crapeiit Ockon : MU3n-Bo THT, 2014. — 175 c.

5.3 IlepedeHb NPOrpaMMHBIX MPOAYKTOB, HCIIOJb3YyeMbIX
NP U3yYeHUH JUCHUILIMHBI (Kypca, MOLYJIs)

Microsoft® Windows Professional 7 Russian
Microsoft® Office Professional Plus 2010 Russian
Mathcad Education

C++Builder XE3 Professional.

~wn e

5.4 IlepeyeHb pecypcoB HH(OPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHO
cetu «AHTEpHET» (3JIEKTPOHHO-0HOJIMOTEYHBbIE CHCTEMbI); IIEPeYeHb
npodeccnoHaIbLHbIX 023 JAHHBIX (B TOM YHCJIe MEKAYHAPOIHBIX
pedepaTuBHBIX 0a3 JAHHBIX HAYYHBIX U3IaHNH); NTepPeYeHb
HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM

1.2nekTpoHHO-0MOIHOTeYHAs cucreMma ZNANIUM.COM -
http://www.znanium.com/

2 Hayunas snexktponnas oudauoreka Elibrary.ru — http://elibrary.ru/

3 DnekTpoHHbIe HHGOPMAIIMOHHBIE PECYPChl M3/IaTeILCTBA Springer
Springer Journals https://link.springer.com

4 Tlonutematnyeckas pedepaTuBHO-OMOIMOrpaduyeckas U HayKoMeTpuye-
ckas 6a3a nanHbix Web of Science (http://apps.webofknowledge.com)

5 NadopmaninoHHo-cripaBoyHasi cuctema « Texakenepr»

6 NudopmannonHo-crnpaBoyHasi cuctema « KoHCyIbTaHT TUTHOCH



http://www.znanium.com/
http://elibrary.ru/

NPUJIOKEHUE A
(00s13aTesIbHOE)

Bonpockl K BCTYNUTEJIbHOMY IK3aMeHY

Briciias maremMaruka

1. UncnenHbple METOABI PELLICHNS HEIMHENHBIX YPABHEHUN U CUCTEM.

2. YucneHHbIE METOABI PEIICHHS CUCTEM JIMHEUHBIX YPABHEHUM.

3. UucneHHoe MHTErPUPOBAHUE.

4. Uncnennsle METO/BI pemieHus 3anaun Kommu 1yist 0ObIKHOBEHHBIX nudde-
PEHLMATIBHBIX YPABHEHUM.

5. NaTepnionsums u anmpokcuMarus QyHKITUH.

6. @opManu3anys NOHATHS AJITOPUTMA HA OCHOBE MAIllMHbI ThIOpUHTA.

7. Jlorndeckas mporpamma U €€ BbIYUCIICHHUE.

8. MHTepnperanus JIOrMYecKoil nmporpaMMbl C MOMOIIBI0 METOJ1a YHU(DUKA-

1005058

9. CemaHTHKa, KOPPEKTHOCTD, CIOKHOCTh U JEPEBBS IIOMCKA B TEOPUH JIO-
TUYECKUX IPOTPAMM.

10. KoHTekcTHO CBOOOIHBIE TpaMMaTUKH. JIEKCUYECKUIM U CUHTaKCUYECKUI
aHanu3 Ha ocHoBe ¢opmbl bakyca-Haypa.

11. MeToibl HHTEpIIpETAMU aNreOpandyecKuX BbIPAKEHUM.

12. [IprHIMIBI MOYJIBHOTO M CTPYKTYPHOTO IPOTPaMMHUPOBAHMS.

13. JIuneniHbIE CTPYKTYpPHI JAHHBIX: CTEK, OY€pElb, UUKIMYECKUNA CIHCOK;
HEJIMHEWHBIE CTPYKTYPBI JaHHBIX: Ipad, AepeBo. VX nmporpamMmHas peaau3anusi.

14. Anroputmsl iepedopa ¢ BO3BPaTOM.

15. Meronsl coptupoBku: coptupoBka Illemna, ObicTpast copTupoBKa Xoapa,
IIAPaMUIAIIBHAS. COPTUPOBKA, COPTUPOBKA C TIOMOILBIO CIUSHUS.

16. PensiiiionHbIe onepaTtopsl B 0a3ax JaHHbBIX: BBIOOp, COETMHEHUE, TPOEK-
(U1, IEIICHUE.

17. ba3bl JaHHBIX U HOPMAJIbHBIE (POPMBI.

18. Cuctemsl 3anpocoB B 0a3ax JaHHBIX.

19. Muxancynsuuss B 0ObEKTHO-OPUEHTHPOBAHHOM MPOrPaMMHUPOBAHUU:
OTKPBITHIE, 3AIIUIIECHHBIE U 3aKPBITbIE YIEHBI Kiacca. COCTaBHBIE U JPYKECTBEH-
Hble QyHKIMU. KOHCTPYKTOPBI U JECTPYKTOP.

20. HacnegoBanme B OOBEKTHO-OPHUEHTHUPOBAHHOM MPOrPAMMHUPOBAHUH:
MPOU3BOJIHBIE U a0CTpaKTHBIE Kiacchl. MIX OTIMYKMe OT KOHTEHHEPHBIX U JIpYKe-
CTBEHHBIX KJIACCOB.

21. Tomumopdusm B 0OBEKTHO-OPUECHTUPOBAHHOM MPOTPAMMHUPOBAHUH:
BUpTyaibHbIe PYHKIMU U Kiacchl. [leperpyska pyHkumii 1 onepaTopoB Jisl Kiac-
ca.

22. MeTronoaorust CUCTEMHOTO 1I01X01a. Buibl MHTErpanuu.

23. JIByXypOBHEBasl CTpaTeTHsl yNpaBiaeHUs 3anacamMmu. Pacuer ontuManbHOU
TPaeKTOPHUH MOCTABOK MarepuaioB. [lnanupoBanue noTpeOHOCTH B MOCTABKE Ma-
TEpUANBbHBIX PECYPCOB B YCIOBUAX HEMOJHOTHI MH(OPMALIUK O CTPYKTYpE MPOU3-
BOJICTBEHHOU IIPOTPaMMBI.



24. ITakeTsl NpUKIAAHBIX TPOTrpaMM JIsl PEIICHHs 3a7a4 YIIPaBJICHHS 3aria-
CaMH.

25. CTpykTypa aBTOMAaTU3UPOBAHHOM IMOJCUCTEMBI YIPABICHUS Kaue€CTBOM
(ACYK).

26. ITpuHIIUIIBI K METOOJIOTHS SBOJIFOIIMOHHOTO M ONIEPATUBHOIO MOAXOI0B
K noctpoenuto noacucrem ACYK npoaykuuu.

27. CoBpeMEHHBIE METOAbl MPOEKTUPOBAHUS ABTOMATMYECKUX CHUCTEM
ynpasieHus. [Ipuknagaeie mporpaMMbl JJisl TPOCKTUPOBAHUS HMHTEIPUPOBAHHBIX
ACVYII u ACYTIIL CrpykTypa HEMpOKOMIIBIOTEPOB U HEHPOHHBIX CETEH.

Cnucok JUTEPATYPLI AJA NOATOTOBKHA K BCTYIIUTCJIbHOMY 3K3aMCHY

Jlsnun, B.E. Maremarnueckoe MoAenupoBaHue U MH(OPMAIIMOHHBIE TEXHOJIOTUU
B skoHomuKke mnipeanpusarus / B.E. Jlsmun, A.I'. Cxuptnanze, B.I1. bopuckun. —
Crapsiit Ockoun: U3n-so THT, 2014. 292 c.

Ucaes, I''"H. MoaenupoBanue MH(YOPMAIMOHHBIX PECYPCOB: TEOPHUS U PEIICHUE
3anay / ['.H. HUcaes. — M.: Anbpa-M: UTHDOPA-M, 2013. 223 c.

['onosuH, 0. A. Madopmanrionnslie cetu : yueOnuk st By30B / FO. A. 'onoBuH,
A. A. Cykonuukos, C. A. SIkoBnes. — M. : Akagemus, 2013; 2011. — 376 c.
Nudopmarmonnsie cuctemsl : yueoHoe mocodue aist By3oB / FO. C. M30aukos, B.
H. Iletpos, A. A. Bacunses, U. C. Tenuna. — CIIO6. : [Tutep, 2011. — 539 c.
Adanacresa, H. FO. BoruncnurenbHble 1 3KCIEPUMEHTAIBHBIE METO/IBI HAYYHOTO
AKCTepUMeEHTa : yueO. mocodue misg By30B / H. FO. AdanacseBa. — M. : KnoPyc,
2013.-330¢

Bockob6oiinukos, 0. E. Perpeccuonnsiii ananu3 qanHbeix B nakete Mathcad : yue0.
rmocobue / 1O. E. Bockoboiaukos. — CII6. : Jlans, 2011. — 224 ¢

Cunnsies, H. U. Teopus niaHupoBaHus 3KCIEPUMEHTA M aHAJIN3 CTATUCTHUYECKUX
JTaHHBIX : y4eb. mocodue mns maructpoB / H. U. Cunnses. — 2-e uzz., nepepald. u
norn. — M. : FOpaiit, 2014. — 495 c.

baxxenosa, . FO. OcHOBBI IPOEKTUPOBAHUS MIPUIIOKEHUHN 0a3 TaHHBIX : y4eO. mo-
cooue / U. FO. baxxenosa. — M. : bunom. Jlabopatopus 3nanwuii, 2013. — 324 c.
HBopenkuii, C.1. MonenupoBanne cuctem / C.U. JIpopeukwuii, FO.JI. Mypowmiies,
B.A. Iloronun, A.I'. Cxuptiaaze. — M., 2009. - 316 c. 7.

NBoboTenko, b.A. ITlnanupoBanue sKcriepuMeHTa B aekrpomexanuke / b.A. MBo-
oorenko, H.®. Unbunckuii, N.I1. Konsuios. — M.: Dueprus, 1975. - 184 c.

AmueB P.A., VYmnpapieHue MpOU3BOJCTBOM IPU HEUETKOM HCXOIHON HMH(OpMa-
nuu: Monorpadus / P.A. Anues, A.D. llepkoBusiii, . A. Mamenosa, - M: DHep-
roaromusaat, 1991. - 240 c.

ABTOMAaTH3AIMsl TEXHOJOTHYECKUX U MPOU3BOJICTBEHHBIX IMPOIECCOB B MAIIMHO-
ctpoenun : yueOHuk misi By3oB / FO. 3. XKurtnukos, b. 10. Xurnukos, A. T.
Cxuptnanze u ap.; nox oomr. pexa. FO. 3. XKuraukosa. — Crapsriit Ockon : U3n-Bo
THT, 2014. — 655 c.

MonenupoBanue cuctem : y4deb. mocodbue s By3oB / M. A. Emuzapos, 10. ©.
MaprembsinoB, A. I'. Cxuptnanze, A. A. TpetbsikoB. — Crapsiit Ockon : U3n-Bo
THT, 2014. - 135 c.



NPUJIO’KEHUE b
(00s13aTesIbHOE)

Hepeqenb TEM IJIA CAMOCTOATCIBHOIO H3YUYCHUA

IIepBoe momyroaue

1. DnemeHTapHble MaTEMaTUUYECKUE MOJEIN B MEXaHUKE, TUIPOJUHAMUKE,
AIEKTPOINHAMHUKE.

2. YHUBEPCATLHOCTh MAaTEMATHICCKUX MOJICTICH.

3. MeToasl MOCTpOEHUS MaTeMaTHYECKUX MOJEICH Ha OCHOBE (yHIaMEH-
TJIbHBIX 3aKOHOB MPUPO/IBI.

4. BapuarimoHHbIe MPUHITUITEI TOCTPOSHUS MAaTEMAaTHUYECKUX MOJICIICH

5. YcroitunBocTh. [TpoBepka ajiekBaTHOCTH MaTEMaTUUECKUX MOJICIICH.

Bropoe nonyroaue

1. MaremaTruyeckoe MOJICTMPOBAHUE METOJIOB aJIAITUBHOTO YIIPaBICHUS

2. IMuTallMOHHOE MOJISTMPOBAHNE B3aUMOICHCTBUS I'PYIIT 00BEKTOB

3. HUccrnenoBanne yCTOMIMBOCTH «BXOJI — COCTOSIHHE» JJISI HEJTMHEHHBIX CH-
CTEM

4. ITocTpoeHue ynpaBiaeHUsI Ha OCHOBE TEOPUU CKOJIB3SIIUX PEKUMOB

5. HaGmromarenn o HEMMHENHBIX CUCTEM

Cnucok Mreparypsl A TOATOTOBKH MPEACTABIEH B pa3aeie 5 JaHHOU pa-
0ouelt mporpaMmel.



IMPUJIOKEHUE B
(00s13aTesIbHOE)

MeToauyeckue yKa3aHusl 0 BHINOJHEHUI0 HHAUBUAYAJIbHBIX 3aIaHUI

NunuBuyanbHOE 3aJjaHUE aCMUPAHTy BBIJACTCS C YYETOM TEMAaTHUKH €ro
JIUCCEPTAIIMOHHBIX HCCIIeIOBaHUN. BbINONHEHHOE WHANBUAYAIbHOE 3a/IaHUE
JOJKHO OBITH 0()OPMIIEHO B BHJIE OTUETA, KOTOPBIN JOKEH ObITh 0(hOpMIIEH B CO-
orBetcTBUU ¢ PJI 013 «TekcroBbie cryaeHdeckue pabotel. IIpaBuna odopmiie-
HUs». Pe3ynbTaTel MHAMBUAYAIBHOTO 33JJaHUSI MOTYT OBITh ACHUPAHTOM OITYOJIH-
KOBaTh U MCIIOJIb30BaHbI B JUCCEPTAIIMOHHON padoTe.

TemaTnka UHAUBUIYAILHOTO 3a/1aHUs TIOJKHA OBITH CBsI3aHA C pa3pabOTKOM
(dbyHIaMEHTAIBHBIX OCHOB M TPUMEHEHHEM MaTeMaTHUeCKOrO MOJAEITUpPOBAHUS,
YHUCJIEHHBIX METOJ0B U KOMIUIEKCOB ITPOrPaMM sl pELICHHs] HAyYHbIX U TEXHUYE-
CKUX, (YH/IAMEHTAJIbHBIX U MPUKJIAIHBIX 33]1a4.

BapuaHTbl TeM MHAUBHUAYAJbHBIX 3aJaHUH

IIepBoe momyroaue

1. Pa3paboTka HOBBIX MAaTEMAaTHUYECKHUX METOJOB MOJICTUPOBAHUS OOHEKTOB
Y SIBJICHUU.

2. Pa3BuTHE Ka4eCTBEHHBIX M MPUOIMKCHHBIX aHATUTHICCKUX METOOB HC-
CJICIOBAHUS MaTEeMAaTHUECKUX MOJICIICH.

3. Pa3paboTka, 000cHOBaHME U TeCTHPOBaHUE YP(HEKTUBHBIX BHIUUCIUTEb-
HBIX METOJIOB C MPUMEHEHNEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTHI.

4. Peanuzarusi 5 (HEKTUBHBIX YUCICHHBIX METOJIOB W AJITOPUTMOB B BHUJIC
KOMIIJIEKCOB MPOOJIEMHO-OPUEHTUPOBAHHBIX MPOTPaMM JJIsl TIPOBEICHUS BBIUKC-
JUTENBHOTO SKCIIEPUMEHTA.

Bropoe nonyroaue

1. KoMiuiekcHblEe UCCIeA0BaHMs HAyUYHbIX M TEXHUYECKHUX MPOOJEM C MpHU-
MEHEHUEM COBPEMEHHOW TEXHOJIOTMM MAaTEMAaTHYECKOTO MOJEIUPOBAHMUS M BBI-
YUCIIUTEIBHOIO SKCIIEPUMEHTA.

2. Pa3zpaboTka HOBBIX MaTEMAaTHMYECKUX METOJOB M aJTOPUTMOB MPOBEPKH
aJIeKBATHOCTU MaT€MaTHUYECKUX MOJielel 0ObEKTOB Ha OCHOBE JIaHHBIX HATYPHOTO
DKCIIEPUMEHTA.

3. Pa3paboTka HOBBIX MaTeMaTUYECKUX METOAOB U aJTOPUTMOB HHTEPIIpE-
TallM1 HATYPHOT'O SKCIIEPUMEHTA HAa OCHOBE €r0 MATEMAaTUYECKOU MOJIEIIN.

4. Pa3paboTka cucTteM KOMIBIOTEPHOIO M1 MMUTALIMOHHOTO MOJIETUPOBAHUSI.



NPUJIOKEHUE T
(00s13aTesIbHOE)

TecT 11 IpoBepKH B IEPBOM MOJTYTOHH

1. Kakoe BbIcKa3bIBaHHe Han(oJiee TOUYHO ONpeaessieT MOHIATHE KMOeJIb)»:
1. TouHas Konus OpUTHHAIIA;
2. OpUTHHAJ B MUHHUATIOPE;
3. 00pa3 opurnHana ¢ HauboJsee MPUCYITUMHU CBOWCTBAMU;
4. HavaJBHBIA 3aMBICEI Oy TyIIero o0beKTa?

2. KomnboTepHoe Mo/ieJIUPOBAHUE — ITO:
1. mporiecc MOCTPOCHUS MOJICIIM KOMITBIOTEPHBIMH CPEJICTBAMH,
2. TIPOIIECC HCCIIeIOBaHMS 00bEKTa C TTOMOIIBIO KOMITBIOTEPHON MOJIEIIH;
3. MOCTpOEHNE MOJISTIN Ha DKpaHe KOMITbIOTEPa;
4. pellieHre KOHKPETHOM 3aJ1aui C TTIOMOIIbIO KOMITBIOTEPA.

3. Bep0aibHoii MO/1€JIBIO ABJISETCS:
1. Mmoaeas aBTOMOOMIIS,
2. COOpPHUK TMPaBUI TIOPOKHOTO JBMKCHUS;
3. hopMyIa 3aKOHa BCEMUPHOTO TATOTEHUS;
4. HOMEHKJIaTypa CIIUCKOB TOBapOB Ha CKJIAJIE.

4. MaTeMaTHY€eCKOii MOJe/IbLI0 ABJIAETCHA:
1. Mozens aBTOMOOMIIS,
2. COOPHUK IMPABHII JIOPOKHOTO JIBUKEHUS,
3. bopmyna 3aKkoHa BCEMUPHOTO TIATOTEHUS;
4. HOMEHKJIaTypa CIIMCKa TOBAapOB Ha CKJIAJIe.

5. UudopmaniuoHHON MOIeJIbIO SIBJISIETCSH:
1. Mmoaenas aBTOMOOMIIS,
2. COOpPHUK MPaBUI TOPOKHOTO JBMKCHUS;
3. hopMyIa 3aKOHa BCEMUPHOTO TATOTEHUS;
4. HOMEHKJIaTypa CIHCKa TOBApOB Ha CKJIAJIEe

6. DJIeMEHTOM CHCTeMBbI Ha3bIBaeTCsl

1. yacTh cUCTEMBI, UMEIOIAs JIOKAJIbHYIO 11€J1b;

2. HeZIenMasi 4acTh CUCTEMBI;

3. 4aCTh CHCTEMBI, OIMHUChIBa€Mas dJEMEHTAPHBIM MaTEeMAaTHYECKUM JICH-
CTBHUEM,;

4. nojxcucTtema, B COCTaB KOTOPOM HE BXOAAT APYTUE MOJCUCTEMBI.



7. O0beKT-3aMecTHTENb 00beKTa-0PUTMHAJIA, NPEAHA3ZHAYEHHBIN A MOJIy-
yeHusi ”HGopMan U 00 OpuUruHaJje, HA3bIBAETCSH

1. Mozenslo;

2. MaKETOM;

3. aHAJIOroM;

4. 3arTyIIKou.

8. AHAJI0roBbI€ MOJ€EJIH OCHOBAHBI HA
1. cxoacTBE MaTeEMaTHYECKHUX OIMMCAHUN 00OBEKTa U MOJCIIN;
2. OTMHAKOBOW (PM3UYECKON TTPUPOJIE MPOIECCOB B OOBEKTE U B MOJICTIH;
3. UCTIOTH30BAHUY aHAJIOTOBBIX HHTETPATLHBIX MUKPOCXEM;
4. MOJIETMPOBAHNN JUHAMUKH MPOTEKAHUS MTPOIIECCa BO BPEMEHH.

9. CBoiicTBO MoJ€e/IH, 3aK/JII0YaIOIeecs] B €J1a00il YyBCTBUTEJILHOCTH Pe3yJib-
TaTa K MN3MEHEHHUSIM ee MapaMeTPoB, Ha3bIBaeTCs

1. HEMPOTUBOPEUUBOCTHIO;

2. peaTUCTUYHOCTBIO;

3. TOYHOCTBIO;

4. yCTOMYHUBOCTHIO.

10. Moaeabio ¢ cocpeoTOYeHHBIMU NapaMeTPaMu Ha3bIBaeTCs

1. Mmozenb, mapameTpbl KOTOPOU COCPEAOTOUECHBI BHYTPH YEPHOTO SIIIIUKA;

2. MOZIeTb, TOCTPOEHHAs! 0€3 UCIIOJIb30BaHUS TAPAMETPOB COCTOSIHUS;

3. MOJielb, MapaMeTphl KOTOPOW HE 3aBUCAT OT MPOCTPAHCTBEHHBIX KOOP/IH-
HAT;

4. MoJeNb, UMEIOIIasi OJJMH BXOJHOM M OJIMH BBIXOJHOM MapaMmerp.

11. Kakoii u3 nepe4ymncjeHHbIX HHKE METO0B SIBJISIETCSI METOJOM pPelleHust
00BbIKHOBEHHBIX TH(PepeHINATBLHBIX YPABHECHUI:

1. meTon 3einens;

2. meroa Hymepoga,

3. metox CUMIICOHA,

4. meton XKopnaHa.

12. Kakoii U3 nepeyncjeHHbIX HUKEe METO/0B SIBJISIETCH METOJAOM BbIUMCJIE-
HMS OTIPeIeJIEHHBIX MHTErPajioB?

1. meton Pynre-Kytrsr;

1. meton XKopnana,

1. meTog Muina,;

1. meTon CumricoHa.

13. Ilpn yMeHbLIEHMH BJBO€ WIATa HWHTErPUPOBAHHUS TOYHOCTH pelIeHHUs:
AU(pPepeHINATBHOI0 YPABHEHHS YeThIPEXTOYEeYHbIM MeT0A0M PyHre-Kyrrhl
yBeJUYUBaETCHd B

1. 4 paza;



1. 8 pas;
1. 32 pa3a;
1. 10 pas.

14. B MeToaax NporHo3a-koppekuuu ¢popmysia A1 KOPpPeKUUU NPUMeHseTCs
s

1. yrounenus: pemenusi nudepeHualIbHOr0 YpaBHEHUsI B JaHHOH TOYKe,
KOTOpOE IMoJIydaeTcs o (popmMyiie mporHosa

2. 1iist 00ecreueHrs yCTOMYMBOCTH BRIYUCIUTEIBHOTO TIpoIiecca

3. 11 U3MEHEHUS 11ara HTETPUPOBAHUS

4. nyist IPOBEPKU MPABHIIBHOCTH TOJTYYEHHOTO PEIICHUS

15. B pe3yabTaTe npsiMoro xoaa Meroaa I'aycca MaTpuia cucreMbl JIMHENHBIX
ajredpanyecKux ypaBHeHHd MPUBOAUTCS K

1. TpexauaroHaJbHOMY BUIY,

2. TAKOMY K€ BHU]Y, KaKk U B MeTojie JKopaHa;

3. TpEYroJIbHOMY BUTY;

4. TnaroHaJIbHOMY BUJY.



Tect 1y NpoBepKU BO BTOPOM MOJIYTOAUM

1. YcraHoBHTE B IPABWIBHOM MOC/JI€10BATEJbHOCTH 3TaNbl PEeLIeHUs 3a1a4 ¢
MOMOIIBI0 METOAOB MATEMATHYECKOI0 MOICTUPOBAHMS.

1. BeIOOp Wi pa3paboTKa YUCIEHHOTO METO1a

2. IOCTPOEHUE MaTeMaTUYECKO Moenu

3. aHANN3 PE3yNIbTaTOB

4. uccrnenoBanne o0beKTa U (OPMYJIMPOBKA COAEPIKATEIBHOM MOCTAaHOBKH
3aa4u

5. pa3paboTKa BBIYMCIUTENBHOIO AITOpUTMa

6. npoBeeHNE BEIYUCIICHUI

/. pa3paboTKa IporpaMMbl Ha KOMIIbIOTEPE UM BbIOOP MAKETa MPUKIIATHBIX
nporpaMm

2. BbiOepuTe OCHOBHbIE TpPeOOBaHUS, NpeIbsiBIseMble K MAaTeMaTH4eCKOM
MO/1eJIN.

1. anekBaTHOCTD

2. CpaBHHUTEJIBHAS MMPOCTOTA

3. JOCTYMHOCTh MaTeMaTUIECKON 00pabOTKU

3. BoiOepuTe MeTOIbI, KOTOPbIe CBOISIT pellleHNe 32/1a4i K BbINOJHEHUIO KO-
HEYHOI0 Yucja apupMeTHUYeCKUX JeliCTBUII HA YNCJIaMU, a pe3yJabTaThl - B
BHJI€ YHCJIOBBIX 3HAYECHMIA.

1. rpaduueckrie METOBI

2. AHAIIMTHYECKHUE METOIbI

3. YUCIIEHHBIE METOIbI

4. Okpyraute ymuciao 3,1415926 no yderbipex 3HayYamux UU(PpP U BbIOepUTE
NPaBWIbHBIN OTBET.

1. 3,1415

2.3,1416

3. 3,142

4, 3,14

5. Omnpeaeanre OTHOCHUTEJHbHYKH TMOrPENIHOCTH MNPUOJMKEHHOTO0 4YHCJIA
2,997925*108 .

1. 0,00005

2. 0,000005

3. 0,0000005



6. Omnpeneaure a0COJIOTHYH) TOrPelIHOCTh MNPHOINKEHHOTO
2,997925*108 .

1.50

2. 100

3. 150

4. 200

qucjaa

1. BblﬁepHTe ITallbl AJAIrOPpUTMA HAXOKICHUS KOPHHA YPaBHCHUA C MOMOIIbLIO
YUCJICHHOI'0O ME€TOAA N YCTAHOBUTE X B HpaBI/IJILHOﬁ mocj1eA0BaTe/JIbHOCTH.

1. yrouHeHue 3HaYEHUST KOPHS
2. UHTEPTOJISAIINS

3. ToKanu3anus KOpHs

4. anmpoKcuMaIus

8. BbiOepuTe 0CHOBHbIE METO/IbI JIOKAJTU3ANH KOPHEH.
. QHAJIMTUYCCKUN METOJ]

. Tpapuueckuit MeTo1

. METOJI IOJIOBUHHOTI'O JCJICHUS

. METOJT UTEpaLi

. METO/JI Tpaneuun

. METOJ] HAUMEHBIIINX KBAIPATOB

. METOJ XOPJ,

. METOJI KacaTeIbHBIX

coO~NO OIS WN -

9. BoiOepuTe 0OCHOBHbIE METO/IbI YTOUHEHHS KOPHEI.
. AHATUTUYECKUU METON

. Tpapuaeckuit MeTon

. METO/l ITIOJIOBUHHOTO JEICHUS

. METOJI UTEPALIA

. METOJ1 TpAELUN

. METOJ] HAUMEHBIIINX KBAIPATOB

. METOJl XOpX

. METOJI KacaTeIbHbIX

coO~NOOUTh WDN -

10. BbiOepuTe mepBoe ycJ0OBHE, KOTOPOe HEOOXOAMMO BBINOJHUTH NMPH HC-

M0JIb30BAHNH METO0/1a MPOCTHIX UTePALMid.
1. BeIOpaTh HaYaNbHOE MPUOJIMKEHUE X

2. UICXOJITHOE YpaBHEHHUE Mpeo0pa3oBaTh K BUAY, YIOOHOMY JJI UTepalui

3. MPOU3BECTU OTIEICHUE KOPHSI.



11. IIpeoOpa3oBaHue cHCTEMbI IBYX HeJIMHEHHBIX YPAaBHEHUI K HOBOI cHCTe-
Me, cocTosieid uX PyHKIuil y=y;1(X) U y=y,(X) sIBJISIETCHA HAYAJIOM HCIO0JIb30-
BAHUA:

1. rpaduyeckoro meroaa

2. METO/1a uTepanui

3. metona HeroToHa

12. Dran metoaa I'aycca, cocTosilumii B mocjie10BaTe IbHOM HAXO0K/IEHUH 3HA-
YeHH i HeM3BEeCTHBIX:

1. mpsimMoit xon1

2. 00paTHBI X011

13. Onpenenure BUA anmpoOKCUMAIMH, KOTOPasi CTPOMTCS HA JAUCKPETHOM
Ha0ope Touek (X;Y;):

1. ToueuHas

2. HeTIpepbIBHAS

3. rmobanbpHas

4. xBajpaTUYHAS

14. ®dopmyaa, koTopasi IpUMeHsieTCs 1JIs1 HHTEPHOJIUPOBAHNS BOJIU3H KOHIIA
Ta0JUUbI 3HAYeHNH PYHKIHUHU (OKOJIO X, ) IPU PABHOCTOSIIIMX y3J1aX MHTEP-
MOJIMPOBAHUA:

1. nepBas unTepnosiiuonHas gopmyna HeroTona

2. BTOpasi HHTEpIOAIMorHas ¢popmyna HeroToHa

3. MHTEPIOIAMOHHBIN TToTuHOM Jlarpamxka

15. MeToa pemienus 3agauu Kommu, KoTOpbIi M03B0OJIsIET MOCTPOUTH (popMy.Ty
pacyera NpUOJIHKEHHOT0 pellieHUsI MPAKTHYECKH JTI000r0 MOpsiaAKa TOYHOCTH
1. MeTo1 HAMMEHBIIINX KBAJIPATOB
2. MeToJ Ditnepa
3. merox Pynre-Kyrra



INPUJIOKEHUE /]
(00s13aTesIbHOE)

Bonpochl K KAHANIATCKOMY IK3aMeHY

. DJieMeHThI Teopuu QyHKIUH U QyHKIHNOHAJIBHOI0 AHAJIN3A

[Tonsitue Mepwsl u uHTerpana Jlebera. Merpuueckue U HOPMHUPOBAHHBIE TPO-
ctpancTBa. [IpoctpancTBa unterpupyemsix Qynkumii. [Ipoctpancrtsa Cobomnena.
Jluneiinpie HempepbiBHBIC (yHKIMOHATBL. Teopema XaHna-banaxa. JIuneiinbie
orepaTopbl. DJIEMEHTHI CreKTpaiabHOU Teopuu. JuddepeHunanbabie U UHTE-
rpajbHbBIEC ONEPATOPHL.

. JKCTpeMAaJIbHbIE 3a1a4i. BoInykiblid aHau3

DKCTpeMasbHbIEC 33/1a4M B €BKJIMJIOBBIX MPOCTPAHCTBaX. BrIMykible 3a/1aun Ha
MHHUMYM. Marematrnueckoe MporpaMMHUPOBAaHUE, JIUHEUHOE IPOTPAMMHUPOBA-
HUE, BBIMYKJIOE MPOrpaMMHUpOBaHUE. 3agayl Ha MUHUMAaKc. OCHOBBI Bapuallu-
OHHOT'O HMCUYHWCIICHHS. 3aJlaull ONTUMAJbHOIO yrnpasieHus. [[puHImMn makcumy-
Ma. [IpyHIMD AMHAMUYECKOTO POrpaMMHUPOBAHMUSL.

. Teopust BepossiTHOCTel. MaTeMaTu4yecKkasi CTATUCTUKA

AKCHOMAaTHKa TEOPHH BEPOSTHOCTEN. BeposiTHOCTh, YCIOBHAsI BEPOSITHOCTD.
HeszaBucumocTs. CiiydaliHble BEJIUYUHBI U BEKTOPBI. DJIEMEHTbI KOPPEIALHNOH-
HOM TEOPUU CIIyYaHHBIX BEKTOPOB. DJIEMEHTHI TEOPUHU CIYYAMHBIX IPOLIECCOB.
TodedyHOE M MHTEPBAIBHOE OLICHUBAHKME MApaMETPOB PACIPENEIICHUS. DIEMEH-
Thl TEOPUU NMPOBEPKU CTATUCTUUYECKUX TMIOTE3. DJIEMEHThl MHOTOMEPHOTO CTa-
TUCTUYECKOTO aHan3a. OCHOBHBIE MOHATHUS TEOPUHU CTATUCTHUYECKUX PELICHUM.
OcHoBBI TeOpuu UHDOPMALIIH.

. lIpuHsATHE peleHuit

O6mast mpobiema pemenusa. Oynkuus norepb. baliecoBCkMii 1 MUHUMAKCHBIN
noaxoasl. MeToa nmocnea0BaTeIbHOTO MPUHATHS PELLIEHUS.

. MccnenoBanue onepanui 4 3a1a4M HCKYCCTBEHHOI'0 MHTE/LJIEKTA
OkcnepTussl U HeOpMaTIbHBIE TIPOLIETYPbl. ABTOMATH3AIMS TPOCKTUPOBAHMUS.
HckyccTBeHHbIN MHTEIEKT. PacniosHaBanne o0pasoB.

. UncJieHHBbIE MeTOAbI

WuTepnonsnus u anmpokcuManusi GyHKIUOHATIBHBIX 3aBUCUMOCTe. Hucnen-
Hoe nuddepeHMpoBaHne U UHTErpupoBaHre. YucaeHHbIe METO bl TTIOMCKA JKC-
TpeMyMa. BerauciutenbHble METObI JIMHEHHON anreOphl. UnucaeHHbIe METO b
pemenust cucteMm auddepeHuanbHbIX ypaBHeHu. CrutaifiH-anmpokcumaus,
WHTEPIIOJAIMS, METOJI KOHEUHBIX 2JieMeHTOB. [IpeoOpazoanus dyprwe, Jlamna-
ca, Xaapa u ap. UucieHHbIe METObI BEMBIIET-AHAIIA3A.

. BBIYHCIUTEIbHBIN IKCIIEPUMEHT

[IpuHIUIIBI TPOBENEHUS BBIYMCIUTEIBHOTO IKCIEPUMEHTA. MoJEnb, anropurm,
rporpamMmma.

. AJITOpUTMHYECKHE SA3BIKH

[Ipencrasienue 0 A3bIKax NPOrPaMMHUPOBAHUS BBICOKOTO ypOBHs. [lakeTsl npu-
KJIAJHBIX POTPaMM.



9. OcHOBHbIE MPUHIUIIBI MATEMATHYECKOTO MOIEJIUPOBAHUS
DJIeMEHTapHbIE MaTEMAaTUYECKUE MOJICIM B MEXaHUKE, TUAPOJIUHAMUKE, IJICK-
TPOAMHAMUKE. Y HUBEPCAILHOCTh MAaTeMaTUUECKUX Mojiesieil. MeToibl MoCTpo-
CHHUS MaTeMaTHYECKUX MoOJIeJIeld Ha OCHOBE ()YHIaMEHTAIBHBIX 3aKOHOB IIPUPO-
Ibl. BaprallnOHHBIE TPUHILIMIIBI TOCTPOEHUSI MATEMAaTUUECKUX MOJICIICH

10. MeToabl HCCJICA0OBAHNS MATEMATHYECCKHX MoO/aejael
YcronunBocTh. [IpoBepka aiekBaTHOCTH MAaTEMATUYECKUX MOJIEIICH.

11. MaremaTryecKue MOJeJIM B HAYYHBIX HCCJIeJ0OBAHUAX
MaTteMaTHYeCcKHEe MOJICNIH B CTAaTUCTUYECKOM MEXaHUKE, SKOHOMHUKE, OMOIOTHH.
Metoasl MareMaTH4eCKOro MOJACIUPOBAHUS H3MEPUTEIBHO-BBIUYMCIUTEIbHBIX
cUCTEM. 3aJjaud PEAYKIHH K UjeaabHoMy npuoopy. CHHTE3 BBIXOJHOIO CUTHA-
Ja uaeansHoro npudopa. IlpoBepka agekBaTHOCTA MOJETU U3MEPEHUS U aJICK-
BAaTHOCTH PE3yJbTaTOB peayKuuu. Mojaenu auHamuueckux cuctem. OcoObie
touku. budypkaruu. luHaMudeckuii Xaoc. DProJUdHOCTh U TIEpeMeEITUBaHHE.
[TonsTue o camoopranuzanuu. JIMCCUIIATUBHBIE CTPYKTYpbl. PexXuMBI C
000oCTpeHUEM.

Cnucoxk jaureparypsl AJsl NOATOTOBKH K KAHIAMAATCKOMY 3K3aMeHY
yYKa3aH B pa3jaese 5 pa0doydeil mporpaMmMbl
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