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Bemmucka wu3 OIIOII BO no wHampaBnenutro moaroroBku  23.03.03
«OKCIUTyaTamus TPaHCTIOPTHO-TEXHOJOTHUECKUX MAIMH W KOMILJIEKCOBY»  JIJIst
HaIpaBJICHHOCTH TOATOTOBKM «CepBUC TPAHCHOPTHBIX ©  TPAHCIIOPTHO-
TEXHOJIOTHYECKHX MAaIlMH U OOOpYAOBaHMS JIECHOTO KOMIUIEKCa» Il y4eOHOU
TUCITUTUINHBI « KOMITBIOTEpHBIE TIPOTPAMMHBIEC CPEABI B MHKEHEPHBIX PACUETaAX»:

HaunmeHoBaHue TUCHUIIIMHBI
Bcero
HNnpexc 4acoB

M ee OCHOBHbBIE pa3je/bl (IUAaKTHYeCKHe eJUHULIbI)

b1.B.02 KomnbloTepHble mnporpaMMHble cpeabl B HH:KeHepHbIX | 108
pacuérax

Bunpsl MHXEHEpPHBIX pacu€TOB M KOMIBIOTEPHBIE IPOrpaMMHEIC
cpeabl. OCHOBBI  BBIMOJHEHUS  HMHXEHEPHbIX  pacuy€ToB B
NporpaMMHBIX cpefax. Pabora ¢ maccuBaMu B KOMIIBIOTEPHBIX
NpOrpaMMHBIX cpeaax. [IporpaMMupoBaHue B KOMIIBIOTEPHBIX
cpenax. Penienue ypaBHEHUN U CUCTEM YPaBHEHUH.




1. HEJIX OCBOEHUSA M 3AJTAYM JUCHUILIUHBIL, EE MECTO B YYEEHOM
INPOLECCE

1.1. lleab ocBOEHMSI AUCHUILIHHBI

Hens aucuuminssl “KoMIbloTepHbIE IPOTrPaAMMHBIE CPEbl B MHXKEHEPHBIX pacuérax’,
BXOJISIILEr0 B BAPUATUBHYIO YacTh 0043aTeNbHbBIX AUCHUIUINH, COCTOUT B OCBOEHHH CTYJCHTaMHU
TEOPETUYECKUX 3HAHUM 110 OCHOBHBIM DPA3ZeiiaM JUCLUILIMHBI U IPAKTUYECKOM IPUMEHEHUU
UX TpU PEIICHUM MPUKIAJHBIX TEXHUYECKUX UM IPOU3BOACTBEHHBIX 3aJad  JUId
JIECOTPOMBIIIIEHHOTO MPON3BOACTBA. OCBOEGHUE NUCHMIUIMHBI HApPaBICHO HA MPHOOpETeHHE
3HAaHUM, yMEHUH M HABBIKOB METOJOB pacuéTa TEXHOJIOIMYECKOro OOOpyIOBaHUS U
TEXHOJIOTMYECKUX IPOLIECCOB JIECOIPOMBIIIEHHOIO  IIPOM3BOACTBA C IIPUMEHEHUEM
KOMIIBIOTEPHBIX IPOTPAMMHBIX CPEZ.

1.2. Ilnanupyemble pe3y/bTaThbl 00y4eHUsI N0 TUCHHUIIIUHE, COOTHECEHHBIE C
IJIAHUPYEMBbIMH pe3y/JbTaTaMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

B pesynpraTe OCBOEHMSI JUCLUIUIMHBI OOYYalOIIMKCA AODKEH pelaTh CIEAYHOLIUe
npodeccuoHanbHbIE 3a/1a4l B COOTBETCTBUU C BUAAMH NMPO(PECCUOHANIBHOMN 1eATeIbHOCTH:

HpOuS’GOOCﬁ’ZSeHHO-WEXHOJZOZLllleCKClﬂ oesamenbHOCmb.

— opraHu3auus U 3pPEeKTUBHOE OCYLIECTBICHUE TEXHOJIOTHYECKUX MPOLIECCOB JIECO3ar0TOBOK,
TPaHCIIOPTUPOBKU JAPEBECHOTO ChIPbsI U €ro NepepaboTKU B TOTOBBIE U3IENINS U MaTepUabl

— 3¢ (deKTUBHOE HCII0JIb30BaHUE JPEBECHBIX MAaTEpUaoB, 000PYIOBaHMS, COOTBETCTBYIOIIMX
IIPOrpaMM Pacy€ToB NMapaMeTPOB TEXHOJIOTMYECKOTO IpoLecca

C€p6uCHO'BKC}’ZJZyamCll/;Z/lOHHCUl 0esimelbHOCMb.

- oOecrnieueHue SKCIUTyaTallud TPAHCHOPTHBIX M TPAHCIIOPTHO-TEXHOJIOTMYECKUX MALIMH U
000py/s0BaHus, HUCHOJb3YEMBIX B OTpaciiiX HApOJHOIO XO3sICTBA B COOTBETCTBUU C
TpeOOBaHUAMHU HOPMAaTUBHO-TEXHUUECKUX JOKYMEHTOB,;

— BBIOOp 00OPYZOBAHMS M arperaTtoB JUIsl 3aMEHbI B MPOIIeCcCe SKCIUTyaTallud TPAHCIOPTHBIX U
TPAHCHOPTHO-TEXHOJIOTUYECKUX MAIWH, TPAHCHOPTHOTO OOOpYJOBaHUS, HX HIIEMEHTOB
CHUCTEM;

B coorBerctBun ¢ OIIOIl BO mno paHHOMY HampaBIEHHIO W HalpaBIE€HHOCTU
MOJATOTOBKM MpolLEecC OO0y4deHHsl IO JaHHOM IUCIUIUIMHE HampaBieH Ha (OpMHUPOBaHUE
CIIEAYIOUIMX  IUIAHUPYEMbIX  pe3yJbTaTOB  OCBOCHMS  00pa3oBaTeIbHOM  IPOTrpaMMBI
(xommereHui oOyyatonuxcs, ycraHoBieHHbIX @PI'OC BO unu ux 371€MeHTOB):
Oowenpogpeccuonanvnovie Komnemenyuu:

OIIK-1 — CriocoOGHOCTRIO peltaTh CTaHAapTHBIE 33/1a4l PO(EeCCHOHAIBLHOTO JAEATEIbHOCTU Ha
OCHOBaHHMU HH(}OpMaMOHHOW M OuONIHorpadguyeckoil KyabTypbl C HpPUMEHEHHEM
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMM W ¢  Y4ETOM  OCHOBHBIX
TpeboBaHui HHPOPMAITMOHHOM 0€30MaCHOCTH;

OIIK-3 — ['OTOBHOCTBIO NMPHUMEHATH CHCTEMY (DYHIAMEHTAIBHBIX 3HAHUH (MaTeMaTHYECKUX,
€CTeCTBEHHOHAYYHbIX, HWH)KEHEPHBIX M DJKOHOMUYECKHMX) JUIs HJeHTU(]UKaLuH,
GbopMylnUpOBaHHUST W  pEIIEHUS TEXHUYECKMX U TEXHOJOTMYECKHX MpoliaemM
9KCILTyaTaluy TPAHCIIOPTHO-TEXHOJIOIMYECKUX MAIIMH U KOMIUIEKCOB,;

Ilpogpeccuonanvnvie kKomnemenyuu:

ITK-11 — CrtocoOHOCTBIO BBIMONHATE PA0OTHI B 007aCTH MPOU3BOJICTBEHHOHN EATENLHOCTH 110
MH(OPMALIMOHHOMY OOCTYKMBAaHUIO, OCHOBaM OpraHH3allMy MPOU3BOJCTBA, TPyAa U
yIIpaBJIEHUs] TPOU3BOJCTBOM, METPOJIOTMYECKOMY OOECHEUEHUI0 U TEXHHUUYECKOMY
KOHTPOJIIO;



[lepedyenr mIaHUpPyeMBIX pe3ynbTaToB o0yudeHus mno aucnurumbae (3YHen),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa30oBaTENbHON MPOrpamMMbl
(KOMIIETEHITNN ):

[To xommerentuu OIIK-1 oOy4daromuiics JOMKEH:
3HATD:

— MeTOAsl W TpHEMBI  TIOMCKA, XpaHEHHUs W 00pabOTKM TEXHHYECKOW HH(pOpMAINU
JIECOTIPOMBIIIIIICHHOTO MPOGWIISL U3 PA3JIMYHBIX UICTOYHUKOB M 0a3 NaHHBIX;

— MpHUMEHSAEMBbIE KOMITBIOTEPHBIE MPOTPAMMHBIE CpeIbl 10 aHaIu3y W HarsIHOMY
NPEJICTAaBICHUIO TEXHUYECKOH HH(OpMAIIHH;

YMEThb:

— TPHUMEHSATh COBPEMEHHBIC KOMIIBIOTEPHBIC MPOrPAMMHBIE CpEIbl MO IOUCKY, XPaHEHHIO,
00paboTKe U aHAIHM3y TEXHUYECKOW WH(POPMAIIUH JIECOTPOMBIIIICHHOTO TPOQHIIS;

BJIAJIETD:

— HaBbIKaMH pabOTHI B COBPEMEHHBIX KOMIBIOTEPHBIX MPOTPAMMHBIX CpPEIax 1O XPaHEHHIO,
00paboTKe M aHaNU3y TEXHUYECKOW HWH(POPMALUHU JIECONMPOMBIIIICHHOTO Npoduis, e&
NpEeJICTaBICHUIO B TpeOyeMoM popmare

[To xommerentuu OIIK-3 oOy4Jaromuiics JOKEH:
3HATD:

— METOJBl U MPUHIUIBI Pa3pabOTKH PacUETHBIX MPOTPAaMM B HCIIOJIB3YEMBIX KOMITBIOTEPHBIX
NPOTPAMMHBIX CpellaX C MPUMEHEHUEM (YHIAMEHTAILHBIX MATEMAaTHUYCCKUX 3HAHHU JUIs
pelIeHNs] TEXHUYECKUX M TEXHOJIIOTUIECKUX 3a/1a4;

— MNPHUMEHSEMbIC KOMIIBIOTEPHBIC IPOTPAMMHBIC CpeIbl Ui PEHICHHS TEXHUYECKUX U
TEXHOJIOTUYECKUX MPOOJIEeM OJKCIUTyaTallid TPAHCIIOPTHO-TEXHOJIIOTUYECKUX MAIIUH U
KOMILJIEKCOB;

YMEThb:

— pa3pabarbIBaTh pacu€THBIE KOMIBIOTEPHBIE MPOTPAMMBI JUISI PEHICHUS TEXHUYECKUX U
TEXHOJIOTUYECKUX 3a/1a4 U MPOoOJIeM IKCIUTyaTallid TPAHCIOPTHO-TEXHOJIOTUYECKUX MAIIHH
¥ KOMIUIEKCOB,

BJIAJETb:

— HaBBIKAMH Pa0OTHI B COBPEMEHHBIX KOMITBIOTEPHBIX MPOTPAMMHBIX Cpelax MO PpEIICHUI0
TEXHUYECKHX M TEXHOJIOTMYECKHUX 3a7ad M MpoOsieM HSKCIUTyaTallud TpPaHCIOPTHO-
TEXHOJIOTUYECKHX MAIIMH U KOMIUIEKCOB

[To xommnereniuu IK-11 oGyuatomuiicss noKeH:
3HATD:

— METOJbl M METOAMKHM pacuéTa M MPOEKTUPOBAHHUS TEXHMUYECKHMX U TEXHOJOTMUECKUX
napamMeTpoB O0OpYAOBaHUS ¥ TPOIIECCOB  JIECO3arOTOBUTEIBHOTO MPOM3BOJICTBA C
NPUMEHEHHEM KOMIIBIOTEPHBIX MPOTPAMMHBIX CpeJl aBTOMAaTH3HMPOBAHHOTO WHKEHEPHOTO
IPOEKTHPOBAHUS,

YMETb:

— BBIIIOJIHATH TPOEKTHBIE PAcu€Thl TEXHUYECKUX M TEXHOJOTMUYECKUX IapaMeTpOB
JI€CO3arOTOBUTEIILHOTO O0OPYAOBAaHHUS M TEXHOJOTHYECKUX TPOIIECCOB JIECO3arOTOBOK C
MPUMEHEHUEM KOMIBIOTEPHBIX MPOTPAMMHBIX CPEI;

BJIAJIETb:

— HaBBIKAMH pacdéra U MPOCKTHPOBAHUS C TPUMEHEHHEM KOMIBIOTEPHBIX MPOTPAMMHBIX CPe/]
TEXHUYECKUX W TEXHOJOTHYECKHX MapaMETPOB JIECO3arOTOBUTEIHFHOTO O0OPYHOBaHHS M
TEXHOJIOTHYECKUX MTPOIECCOB JIECO3ar0TOBOK;

1.3. Mecro aucuumiannsl B cTpykrype OOII BIIO

HaHHafl AUCHMIITIMHA BXOJUT B BapUAaTHBHYIO 4YacCTb 00s13aTENIbHBIX JUCHUIIIIMH —
b1.B.02.
I/I3yquI/1e )IaHHOﬁ JUCHTUITIINHBI 6a3preTCﬂ Ha 3HaHUAX, YMCHUAX U HABBIKAX,



MOTYYeHHBIX npu u3ydeHnn: Maremaruka b1.0.05, uadopmaruka b1.0.07, ocHOBBI HaydHBIX
uccinenoannii b1.B.01.

[TonydyeHHble npu U3y4YEeHUU JAHHOW AMCLUMILUIMHBI 3HAHUSA, YMEHUS U HaBBIKU OyIqyT
MCIIOJIB30BATHCA MPU U3YUYCHUU CIICTYIONINX AUCIUIUIMH: METOABI U CPEJCTBA CTATUCTUYECKOTO
aHanuza B TexHudyeckoMm cepBuce b1.B.J[B.03.01, matemarnueckre METOJbl B HHKEHEPUU
b1.B.JIB.03.02, TtexHomorus U 0OOpYJOBAaHHE JIECOMPOMBINUICHHBIX mNpennpusatuii b1.B.05,
OCHOBBI TEXHOJIOTHH MaluHOcTpoeHus b1.B.12.

2. OB BEM JUCHUILIMHBI 1 BUJIbI YYUEBHOM PABOTHI

OO0BeM IUCIUILIMHEL. B 3a4€THBIX €IMHUIAX — 4 3.€., B aKkaJeMHUeCcKHX Jacax — 144 ak.yac.

Yacos CeMecTpbI
B TOM
~ yucJjie B
Bup yueOHoii padoTbl Beero uHTepaK- 4
THUBHBIX
¢opmax
OO0masi Tpy10eMKOCTb M CUMILIUHbI: 108 108
AyIMTOpHBIE 3aHATHS: o4 16 o4
Jexruu (JI) 18 4 18
[MpakTrueckue 3anstus (I13) wm cemunaps (C) - - -
JIaboparopusie pabotsr (JIp) 36 12 36
CamocTrosiTe/ibHasi padoTa CTy/leHTA: o4 - 54
[TpopaboTka npocayIaHHbIX JIEKLIUI U y4eOHOTro
Martepuaia, IepeHECEHHOTO C ayJJUTOPHBIX 3aHATHI Ha 45 i 45
CaMOCTOSITENIbHYIO TPOPAOOTKY, U3yUeHHUE ’ '
pexomenryemoit urepatyps (JI) — 9
[ToaroroBka k mpaktuyeckum 3austusm (I13) - - -
[ToaroToBka k abopatopHsiM paboTam (JIp) — 12 24 - 24
BrinonHenue pacuérHo-rpaduueckux padot (PI'P) — 1 18 - 18
[ToarotoBka Kk KOHTpONbHOIT padote (Kp) — 1 3 - 3
[MoaroroBka k pybesxxHomy koutpoitio (PK) — 1 3 - 3
Buja npoMexyTo4YHOr0 KOHTPOJIA: 3auér - 3auér

Yacel Ha BHEAyTUTOPHbIE BUIbI KOHTAKTHOM paboThl 00YyYaIOLIMXCs ¢ MpernoaBaTeaem
BBIICTISIIOTCS. M3 CaMOCTOSITENIbHOM paOOThl O0y4aromMxcs U YacoB, BBIJCNEHHBIX Ha
IIPOMEKYTOUHYIO aTTECTAlMI0, B COOTBETCTBUM C HOPMATHBAaMU HArpy3Ku IIpEroAaBaTENIeH,
YTBEP>K/IAEMBIMH B YHUBEPCUTETE €KETOHO.



3. COAEP)KAHUE JUCHUITJIMHBI

3.1. Temaruueckuii nJiaH

CaﬁMOCTOS[TeJ'lLHaﬂ Te](yu_[“ﬁ
paoora CTyaeHTa U KOHTPOJIb
AyZlﬂTOprIe 3aHATUA (l)Ole:-l ee Pe3yJIbTATOB
KOHTPOJIst 00yueHUsI U
Ne Kountponupyemsbie IPOMEKYTOUHAsS
n/ Paszngen qaucuunainHbl KOMIIETeHIINH W aTTecTAIMS,
" Hx HactH J, Ne Ne Ne | Ne Ne Gamnos
vacos | I3 Jp | Jz | PTP | PK (MuH./Maxe.)
3 cemecTp
Bunsl uHXKEHEPHBIX OIIK1
1 pacuéroB u OIIK-3 2
' KOMIIBIOTEPHBIEC IK-11 B B B B -
IIPOTrPaMMHBIE CPENBI.
OCHOBBI BBIIIOJTHEHUS OIIK1
WH)XCHEPHBIX Pac4y€TOB B OIIK-3
2. mporpaMMHBIX cpenax. IK-11 4 - 141 - - 1
20/32
PaboTta ¢ maccuBamu B OIIK1
3. KOMITBIOTEPHBIX OIIK-3 4 - 5-10 | 1 -
IPOrPaMMHBIX Cpeiax 1K-11 - 18/32
[IporpammupoBaHue B OIIK1
4.| KOMIBIOTEPHBIX Cpe/Iax. OIIK-3 2 - 11 - -
IK-11 - 10/16
Pewienue ypaBHeHuit 1 OIIK1
5. CUCTEM ypaBHEHUI OIIK-3 6 - 12 - 1
P TK-11 - 12/20
WTOI'O TekyIumii KOHTPOJIb PE3YJIbTaTOB 00yUeHHS B 4 ceMecTpe 60/100
[TpoMesxyToYHAs aTTecTals (3a4€T) -
HUTOoro 60/100

Pacnpenenenne 4acoB KOHTakTHOM pPabOThl 0O0ydYarolUXCs € MpernojaBaTesieM U
CaMOCTOSITENIbHON PaboThl 00yUaIOIMIMXCsl, CPOKU BBIJAUH 3a/1aHUH, UX BBIMOJIHEHUS U KOHTPOJIS
TEKyIled yCrneBaeMOCTH OOyyaroluuxcs MO BCEM BHJAM 3allJIAaHUPOBAaHHBIX padoT, (HOpMBbI
TEKYLEro KOHTPOJsSI YCHEBAeMOCTH M NPOMEXKYTOYHOM aTTecTalMy OOyYaroIIMXCs, a TakKe
dbopMUpOBaHHE IUIAHUPYEMBIX pE3yJlbTaTOB OCBOEHHS 00pa30BaTENbHONM MPOTrpamMMbl
(koMneTeHuMi oOywaromuxcs, ycTaHoBieHHbIXx @PI'OC wuaM MX 3JEMEHTOB) MO HEAEISIM
CceMecTpa MPEJCTABIECHbI B yUeOHO-METOIMYECKUX KapTaxX AUCLUMILIMHBI U rpapukax yueOHOro
mporecca MO HeH, KOTopble CQOPMHUPOBAaHBI KaK OT/AEIbHBIE JIOKYMEHTBI, SIBJISIOTCS
INPWIOKEHUSMHU K pabouell mporpaMMe U CTPYKTYPHO BXOJST B COCTaB yueOHO-METOINYECKOTO
KOMIUIEKCA TUCIUIUINHBI.

3.2. YYEBHO-METO/JUYECKOE OBECIIEYEHME 11 KOHTAKTHOM PABOTBI OBYYAROIUXCSI
C NIPEITIOJJABATEJIEM

Ha ayauropnyto paboTy oOyyaroniuxcs ¢ mpenoiaBaTesieM, COraacHo yueOHOMY IIaHy,
otBoaUTCH — 54 4aca.

AymuTopHas paboTa 00yJaroIuXcs ¢ MPEIoIaBaTeNIeM BKIFOUAET B CeOs:
— tekiuu — 18 yacos;



— 1aboparopHbie padboThl — 36 Yacos.

Yacel Ha BHEAyTUTOPHBIC BUbI KOHTAKTHOW paOOTHl OOYYAIOIIMXCS C MPEIoiaBaTesieM
BBIJACIAOTCA U3 CaMOCTOSITCIILHOU pa6OTBI 06yqafonmxcg U YaCoOB, BBIACJICHHBIX Ha
NPOMEKYTOUYHYIO aTTECTAIMI0, B COOTBETCTBHUM C HOPMATHBaMHU HArpy3KH IperojaBaTelei,
YTBEPXKIAEMBIMH B YHUBEPCUTETE €3KETOTHO.

3.2.1. COAEP)KAHME PA3IEJIOB JAUCLUILIMHBI, OFbEM B JIEKIIMOHHBIX YACAX (JI) — 18 YACOB

Ne 0O0nem
Pa3gen TUCHMIJIMHLI U €T0 Coiep:KaHue

JI 4aCcoB
1. Buabl HHKEHEPHBIX PACYéTOB W KOMIbIOTEPHbIE NPOrPpaMMHbIE
cpeasbl.

1 OcHOBHbIE BUABl HHXEHEpPHBIX pacu€roB. IlocraHoBka 3amau s 2
MHXEHEPHBIX pacu€roB. MaTeMaTHUECKOE MOJAEIMPOBAHUE U ONTUMU3ALIMSL.
Tumel KOMIBIOTEPHBIX MPOTPAMMHBIX CPEACTB, HMX BO3MOXHOCTH U
OCOOCHHOCTH ISl MH)KEHEPHBIX PacuéToB.
2. OCHOBbI BBbINOJIHEHUS]I HMHKEHEPHBIX Pac4éToB B NPOIrPaMMHBIX
cpenax.

5 OcHoBuble KoMmIoHeHThI cpenbl MathCad. OObsBICHUS TEPEMEHHBIX U 5

¢ynkuuit. Tunel  npanHbIX U Qopmar  pesynbrata. IIpucBamBanue
pazmepHocTell. TekcToBble U MaTeMarudyeckue obnactu. ['pymnmnbl onepaTopos
MaTeMaTh4YecKux nanenei. lIpocrelimue BEIYMCICHUS.

[Toctpoenne nByx u TpEXMEPHBIX Tpa@uKoB (YHKIUN B NMPSIMOYTOJBHON U
3 | monspHoM cucremax koopauHar. IloctpoeHue nuarpamMmm U rpaukoB 2
noBepxHocrteil. DopmarupoBanue rpaduKoB.

3. PaGora ¢ MaccuBaMHU B KOMIILIOTEPHBIX MPOrPaAaMMHBIX Cpeaax
OnHO- ¥ MHOTOMHJEKCHbIE MacCUBBI. CrocoOBbI OMpeiesieHus MacCUBOB B
cpene MathCad. PamxupoBaHHBIE IE€PEMEHHBIC, BEKTOPBI, MATPHILI U

4 BJIO’KEHHbIE MaccuBbl (TeH3opsl). [lanens omeparopoB marpuu. Beox u 2
BBIBOJI IaHHBIX B ONPEJECIEHHBIE MAaCCUBBI JaHHBIX. MHIEeKcalus 3J1EMEHTOB.
Hcnonp30BaHnE MaCCUBOB JaHHBIX.

OcHoBHBIE omepanuu ¢ BEKTOpaMH M marpuuamu. CiloxeHue, BbIYUTaHUE,
5 | YMHOXKEHHE BEKTOPOB M MATpHIL Oneparopbl KOMIIBIOTEPHOW CpPEJBI 5

MathCad nuist paboTh! ¢ BekTopamu U Marpuiiamu. CrienuaibHble MATPUYHBIC
OmepaTopbl

6 | 4. IIlporpaMMupoBaHie B KOMIIbIOTEPHBIX Cpeaax.

[Mpuniune! moctpoeHus mporpamMm B cpeae MathCad. VcenoBabie onepatopsr
U omeparopsl IUKIA. VCHosip30BaHWE pPaHKUPOBAHHBIX TEPEMECHHBIX B 2
omepaTopax IMKiIa. Pekypcus. IIpuMepbl HCIIOIB30BaHUS MPOTPAMMHBIX
CPEJICTB B HHKEHEPHBIX pacyérax.

S. Pemienyne ypaBHeHHH M CHCTEM YPaBHEHHH
CumBonbHbIe  BbuMciaeHuss B cpege  MathCad.  IpeoGpasoBanus 5
anreOpanyeckux BbIpaKeHHH. MareMaTH4ecKuil aHaiu3 W WHTETPAbHbBIC
npeoOpa3oBaHusl.

Pemenune anreOpanueckux ypaBHEHWH U CHCTEM YpaBHEHHH B cpene
MathCad. OcHoBHBIC oOmepaTopsl W BBIYUCIUTEIbHBIC OJIOKH. 3agaHue
HayaJbHBIX YCIOBHUM. UMCIEHHbIE METOAbl PEUICHUS YPAaBHEHUM U CHUCTEM
ypaBHeHUW. CUMBOJIBHBIC PEIIICHMUSI.

9 | [Mpubmmwkénnoe perieHne ypaBHeHHUit. [ToMCk SKCTpeMyMOB (YHKITUI OHOI 2
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Ne PaS}IeJ'I AUCIHUIIJIMHBI M €r0 COAepPKaHHue Obnem
JI P 4ac0B
U HECKOJbKUX NepeMeHHbIX. OnepaTtopbl U BBIUYHUCIUTENbHBIE OJIOKU Cpeibl
MathCad s momcka odkcrpemyma ¢GyHkuui. JJuddepennumanbubie
ypaBHeHUs. ONTUMH3alMOHHBIE 33]1a4d W JMHEHHOE NPOrpaMMHPOBAHHE B
cpeae MathCad. nxeHepHbIC IPUIOKCHHS.

3.2.2. IPAKTUYECKHE 3AHATHSA (I13) 11t CEMUHAPBI (C) — 0 YACOB
[TpakTHyeckue 3aHsATHE WIK CEMUHAPHI paboueil mporpaMMoin He MPeyCMOTPEHBI
3.2.3. JIABOPATOPHBIE PABOTHI (JIP) — 36 YACOB

Brimonnsercs 12 nabopaTopHbBIX pabOT MO CIAEAYIOMIMM TeMaM:
Pazpen | Buabl koHTpOJIs
JJ;& Tema s1a0opaTopHOii padoThI (l)gjégl;;’ JMCHUI- TeKyuen
p JINHBI ycneBaeMocTH
Hanucanue nporpammel pacyéra Opy MOMOIIU MPOCTEUIINX 3ammuTa 1mab.

1 | pynkuuii Mathcad (pacu€r Harpy3ku Ha peiic TpenéBouHoro| 2 2 pao.
TpaKTOpa)

2 Hanucanue mnporpammbel  pacuéra ¢ HCIOJIb30BaHUEM 2 2 3amn§g 1ab.
pasMepHOCTH (pacu€T yCUIUH U MOLIHOCTH P NUJICHUH) pao.
Hanucanune nporpaMmel pacuéra ¢ UCIIOJIb30BaHUEM (PYHKIMN

3 | momb30BaTeNs M HPEICTABICHHEM PE3Y/IbTATOB MPH TMOMOLIM| o 2 3amura n1ad.
IBYMEpHBIX TpadukoB (pacy€r 30HBI JEHCTBHUS BaJOYHO- pao.
MPOU3BOJUTENBHON MAIHBI)

Hanucanue mporpamMmbl pacyéra ¢ UCTOIb30BaHHEM (DYHKITHIA

4 | momb30BaTes, SMIMPHICCKHX (opMyn ¥ TpeiCTaBICHHEM | o ) 3amura nad.
pe3ylbTaTOB NpPU TIOMOIIM TPEXMEPHBIX TpadukoB (pacuér paod.
POU3BOAUTENBHOCTH BaJIOYHO-IIPOU3BOAUTEIBHON MAIIHBI)

Hanucanune nporpaMMbl 10 METOUKAM pacuéTa TEXHUUECKUX Sara 16

5 | mapameTpoB 00OpyIOBaHUS C UCIOJIB30BaHWEM pasMepHocTH| 4 2 a6,
(pacuéT reoMeTpPUYECKUX MTapaMeTPOB IMHIHLHOTO aIapaTa) pao.
Hanucanme nporpammbl pacu€Ta ¢ HCHOJIB30BAHHEM

6 | PAHAKHMDOBAHHBIX TIEPEMEHHBIX H GbyHKUMA IS paboOTHL C 2 3 3ammuTa 51ab.
MOCJIeJOBATELHBIMU JAHHBIMU (pacuér BECOBBIX pao.
XapaKTEPUCTUK JIEPEBHEB).

Hanmcanue nporpaMmsbl pacdéra ¢ UCTIONIL30BaAHUEM (YHKITHIA 3amura 16

7 | nns paboTHI ¢ MacCMBaMU JTaHHBIX M UX dJIeMEHTaMu (pacyér 2 3 a6 :
pasMepHBIX TapaMeTPOB JIEPEBLEB). pap.
Hanucanme mnporpammbl pacué€Ta ¢ HCHOJIB30BAHHEM

8 | uHTepnomsuvoHHBIX  QyHKOMHA  (pacuér ycwimd  amsa| 2 3 3aumgg 1.
HAIPaBJICHHOH BAJIKU JIEPCBbEB) pap.
Hanucanve nporpammbl MO METOJHMKaM pacu€ra CHUIIOBBIX
Harpy3ok TEXHOJIOTHYECKOTO 00opyIOBaHHs c

9 |ucnonp3oBaHneM (QyHKIMHA TIO omepanusM C MaccuBamu| 4 3 3amngg 120.
JaHHBIX (pacu€T ycwiMd NWICHUS LENHOr0 IHIBHOTO pao.
arapara)

Hanmucanme  mporpamMmbl 1O METOAMKaM  pacuéra
NPOYHOCTHBIX XapaKTEPUCTHK TEXHUYECKUX YCTPOWCTB C

10 [wucmonms3oBanueM wmarpuuHbiX QyHKImA Mathcad (pacuér| 2 3 331]1“;% 1ab.
MPOYHOCTHBIX XapaKTEPUCTHK MHIBHOW IEeNM W IMWIBHOW pao.
IITUHBI)

Hanmcanme mporpamMmbl ¢ UCIOJNB30BAHUEM  CPEJCTB

11 |TPOTPaMMHpPOBAHHSA  CpeJbI Mathcad  (mporpammMHoe 4 4 3amura 51ad.
oIpeJiesieHHe Harpy30K Ha MWIBHYIO LENb B 3aBUCUMOCTU OT paod.
CKOPOCTH MUJICHUSI ITPH IOMOLIH IPOTPaMM )

Hanucanme nporpammbl Ui pelieHHsT ypaBHEHWH, MOHMCKa

12 | MMHUMYMOB M MakKCHMyMOB C HCIOJb30BaHMEM (yHKuuid| 4 5 3amH2T‘g 1ab.

Mathcad. pao.
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3.2.4. THHOBALIMOHHBIE ®OPMbl YUEBHBIX 3AHSITUH

[Ipy wu3ydeHHMH JAQHHOW IUCHMILIMHBI MPUMEHSIOTCS CIEAYIOUIMEe HHHOBAllMOHHBIE
(dopMbl yUeOHBIX 3aHATHIL:
— HHTEpaKTUBHAs JEKIMS;
— pabota B KoMaH/ie (B Tpynmax);
— BBICTYIUICHHE CTYJICHTa B POJIM 00YYaIOIIETO;
— pelleHHe CUTYallMOHHbIX 3ajiau.
[Tpu 3TOM IpeaycMaTpUBAETCs UCIOJIb30BAHUE TAKUX BCIIOMOTATENbHBIX CPEICTB, KaK
MYJIbTUMEIUMHBIA IPOEKTOP, IIJIAKATHI, pa31aTOYHbI MaTepual.

3.3. YYUEBHO-METOJUYECKOE OBECIEYEHME J1JI1 CAMOCTOSITEJIbHOM PABOTHI
OBYYAIOIIIUXCA IO JUCIHUIIJIMHE

Ha camocrosarenbHyto paboTy 00ydaronmxcsi, COrJIacHO Y4eOHOMY IUIaHy, OTBOJUTCS —
72 uaca.

CamocTtosTenpHas padoTa CTYJACHTOB BKIIIOYAIOT B CeOsI:
1. IIpopabGoTKy MpOCITyIIaHHBIX JEKIMHA, Yy4eOHOro MaTepuana, MepeHEeCeHHOTO ¢ ayAUTOPHBIX
3aHATUA Ha CaMOCTOSTEIbHYIO NMPOPA0OTKY, U3YYEHUE PEKOMEHI0BAaHHOW JuTeparypsl — 4,5
qaca.
[ToaroToBky K 1abopaTopHBIM padoTam — 24 4acos.
[ToaroToBka K KOHTPOJIBHON paboTe — 3 4ACOB.
Brimonaenune pacuérHo-rpaduueckoii padbotsl — 18 yacos.
[ToaroToBky K pyOeXKHOMY KOHTPOJIIO — 3 4aCOB.
Beinonnenune qpyrux BUJOB CaMOCTOSATENbHON paboThl — 1,5 yaca.

Yachkl BbIZCICHHBIC O y4eOHOMY IUIaHYy Ha MOATOTOBKY K 3K3ameHy(am) B oOuiee

KOJIMYECTBO YacOB HAa CaMOCTOSATENbHYIO pabOTy OOyyaroluxcsi He BXOAMT, a BHIHOCUTCS Ha
HeJleNM, OTBEJCHHBIE Ha cecCHM — 36 4acoB Ha O/IMH HK3aMEH.

ook own

UYacbl Ha BHEayIUTOPHbIE BU/Ibl KOHTAKTHOW pabOThl 00yYarOLMXCcsl ¢ MPEenoiaBaTeieM
BBIICTISIIOTCS. M3 CaMOCTOSITENIbHOM pa0oThl OOy4arouMxcs UM 4acoB, BbIICJICHHBIX Ha
IIPOMEKYTOUHYIO aTTECTalMI0, B COOTBETCTBUM C HOPMATHBAaMU HAarpy3ku IIpEroOAaBaTEICH,
YTBEP>KIAEMBIMH B YHUBEPCHUTETE €KETOTHO.

3.3.1. PACYETHO-TPA®UYECKAS PABOTA (PI'P) M IOMAIIHEE 3AJAHUSA (JI3) — 18 YACOB
Beimonnsiemcsa 1 pacuérHo-rpaduueckas paboTa 1o cienyooueil Teme:

e Tema pacueTHO-Tpaduyeckoii padoThl M(MJIM) JOMAIIHEro 3aJaHUs (?{Tc)gll\:’
PI'P| Pacuér Harpy30k B EMHOM MWJIBHOM amapaTe ¢ UCIOJIb30BaHUEM MPOrPaMMHOM CpeIbl 18
3.3.2. PE®EPATHI — 0 YACOB
Pedepatsl paboueii mporpaMMoil mpeaycCMOTPEHBI.
3.3.3. KOHTPOJILHBIE PABOTHI (KP) — 3 YACOB
Beimonnsiercst 1 koHTposIbHAs paboTa 1o CIeayIoIIei Teme:
Ne . O6mbem, P
Kp TeMa KOHTPO/IBHOI PaGoTHI u ;c’gl: P cufﬁ;ﬁnu
1 | PaGoTa ¢ MaccuBaMH B KOMIIBIOTEPHBIX IPOTPAMMHBIX Cpeax 3 3
3.3.4. PYBEKHBIA KOHTPO.Ib (PK) — 3 yACA
[TpousBoautcs 1 pyOeKHBIN KOHTPOJI!
Ne Pa3ziesibl JUCHUILIMHBI, OXBAaThIBaeMble 0€sKHBIM KOHTPOJIEM 061)eM’
PK A e ’ py p 4acoB
1 | 2. OcHOBBI BBITIOJIHEHHSI HHYKEHEPHBIX pacuéToB B cpeae MathCad 3
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3.3.5. JIPYTHE BHJbl CAMOCTOSITEJIbHOM PABOTHI (IP) — 1,5 YACOB

Jlpyrue BUIBI CaMOCTOSITENbHOW pPabOTBI OTHOCATCS K HEperJiaMeHTHPOBAaHHOM
CaMOCTOSITENIbHOW paboTe 00y4aroImuXcs, CBI3aHHON C YIIIyOJE€HHBIM H3yYEHHEM OTACIbHBIX
TEM WJIN pa3/eioB TUCHUIUIMHBI, MX TBOPYECKOW JAEATEIBHOCTHIO, Pa3BUTHUEM JIMYHOCTHBIX
KadecTB U T.J1. KoHKpeTHBIE (OPMBI IPYrHX BHIIOB CAMOCTOSATEIBHOM PabOThI 00yYaroImuics
BBIOMpAET CAMOCTOSATENFHO WM 10 PEKOMEHJAMU TIpPErojaBarels B XOA€ HU3yYCHUS
JVCLIATUTAHBL.

3.3.6. KypcoBoii MPOEKT (KII) njiv KYPCOBAS PABOTA (KP) — 0 YACOB

KypcoBoii mpoekT mwim KypcoBasi paboTa yaeOHbIM IIJIAHOM HE TPEyCMOTPEHBI.

4. TEKYIIIUI KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAIIMA OBYYAIOIIIUXCA 11O JUCHUIIJIMHE

OrneHouHbIE CPECTBA MO BCEM 3asiBICHHBIM B pabouell mporpamMme BHJIaM ayJuTOPHOM
paboThI 00YYAIOMINXCS C MIPETIOAABATEIIEM M CaMOCTOSITEIIbHON padoThl 00yJaronmxcs, popmMam
KOHTPOJISI ~ TEeKyIIell yclieBaeMOCTH M MIPOMEXKYTOUHOM arrectauu  oOydaromuxcs,
YTBEP)KJCHHBIE KPUTEPHH OLIEHKU 10 HUM M METOJWKA HAYMCICHHsS PEUTHHIOBBIX OalioB, a
TaKKe I[epeueHb IJIAaHUPYEMBbIX pE3yJIbTaTOB OCBOCHHS 00pa3oBaTEelbHON MPOrpaMMbl
(xomneTeHui odoyvaronuxcs, ycranoBieHHbIX @I'OC BO unm ux 37€MEHTOB) U OTHECEHHBIE K
HUM I[IJIaHUpyeMble pe3ylbTaThl OOydeHus (3HaHHS, YMEHUS U HABBIKM), IPEACTaBICHBI B
@oHEe OLEHOYHBIX CPEACTB IO JWCHUIUIMHE, KOTOPBIH CGHOPMHPOBAH KaK OTACIBHHBIHA
JIOKYMEHT.
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4.1. TEKYIIHUI KOHTPOJIb YCIIEBAEMOCTH OBYYAIOIIUXCSI

JUiss OLleHKH TeKyled yCIeBaeMOCTH HCIIONIB3YIOTCS Cileayromnme (GpopMbl TEKyIIEro

KOHTPOJIS:
Texyumuii
KOHTPOJIb
i | e @opwa TeKymero konTpoLa Scomneromum | Fosynenus,
0aJLi10B
(MuH./MaKc.)
12 3ammura mabopaTopHoii padboTsr Ne 1 OHIFI_I%_(]_){[ K-3 1/2
12 3amura mabopaTopHas padoTsl Ne 2 OHIFI_I%_(]_){[ K-3 172
1-2 3amuTa 1aboparopHas paGotsl Ne 3 OHIISI-IL(ZL)ZIL_[ K-3 1/2
12 3amura naboparopHas pa6otsr Ne 4 OHII%?(_?{[ K-3 2/4
1-2 3amura naboparopHas paboTsl Ne 5 OHII%_&_?P K-3 2/4
1-2 Py0exHblii KOHTPOJIB 12/17
1-2 KoHTposb noceraemoctu 0/1
Bcero 3a moayab 19/32
3 3amuTa nabopatopHas pabotsl Ne 6 OHII%-&_%I_T K-3 1/2
3 3amuTa nabopatopHas padotsl Ne 7 OHIﬁ&_%I_’I K-3 172
3 3amuTa naboparopHas paboTsl Ne 8 OHIﬁ-ﬁ(g{[ K-3 1/2
3 3amuTa naboparopHas paboTsl Ne 9 Onlﬁé_(l){[ K-3 2/4
3 3amura naboparopHas pa6ots Ne 10 OHIFI-&_(B{I K-3 214
KonrtponbHas pabora 12/17
KonTpois moceraemMocTu 0/1
Bcero 3a moayab 19/32
4.9 3amura naboparopHas padoTs! Ne 11 Onlﬁé_%l__l K-3 2/4
4.9 3amura aboparopHas padboTs! Ne 12 OHIﬁé_%l_’[ K-3 2/4
4.5 [TpoBepka pacuéTHo-rpadudeckoil padboTb Onlﬁé_%l__[ K-3 18/25
4,5 KonTtposs moceraeMoctu 0/1
Bcero 3a moayab 22/36
Hroro: 60/100

OOyyaroniyecs, He BBIMOJIHUBIINE B [TOJIHOM 00beMe YCTaHOBJIEHHBIX TPeOOBaHUI U HE
HaOpaBIIME CyMMapHOE€ KOJIMYECTBO PEHTHHIOBBIX OaljioB IO TEKYIIEMY KOHTPOJIO
yCIIEBA€MOCTH BBIIIE MUHUMAJIbHO YCTAHOBJIEHHBIX, HE JOIMYCKAIOTCS K IMPOMEXYTOUHOMN
aTTeCTallud N0 JAHHOW JAMCUMIUIMHE, KaK HE BBINOJHUBIIME TpaduK ydeOHOro mpoliecca Io
TAaHHOW IHUCITUTIINHE.
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4.2. IIPOMEXKYTOUYHAS ATTECTALIUS OBYYAIOIUXCS

JUisl OLIEHKU Pe3yNbTaTOB M3YyYEHHs AMCUUIUIMHBI MCIIOJB3YIOTCS CIEAYIOUIHE (POPMBI

pyOEKHOM M MPOMEKYTOYHON aTTeCTallUu:

p HpocraBasiercs aun IpoMeskyTOUHAsT
a3/esibl OLICHKA B aTTrecTanms,
Cemectp S — ®opma NPOMeKyTOUYHOI0 KOHTPOJIS NpHIOKeHNe K
JTHILIOMY
0ay10B (MHH./MaKC.)
4 1-5 3auér HET -

OOyuaronuiicsi, BBIMOJHUBIIMKA BCE MPEAYCMOTPEHHBIC YUYEOHBIM IUIAHOM 33/IaHUsl U

CHABIIMK BCE KOHTPOJIbHBIE MEPONPUATUS IO TEKYIIEMY KOHTPOJIO pe3ylbTaTOB OOy4eHHUS U
MPOLIEIIINI MPOMEKYTOUYHYIO aTTECTAIUIO, MOIYyYaeT UTOTOBYIO OIEHKY MO JUCLUMIUIMHE 3a
CEMECTP B COOTBETCTBHUHM CO ILIKAJIOM:

PeiiTunr b q?el;)eelalﬁzgzgggﬁrﬁizq eTe Ouenka Ha 3aueTe
85 - 100 OTITUYIHO 3a4eT
71-84 XOpOIIIO 3a4er
60-70 YIOBJIETBOPUTEIILHO 3a4eT
0-59 HEYJIOBJICTBOPUTEIILHO He3a4yeT

N

10.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

5.1. PEKOMEHIYEMAS INTEPATYPA
5.1.1. OCHOBHAS ¥ JONOJIHUTEJIbHASI IUTEPATYPA
OcHoBHas nuTeparypa:
Makapenko A.B. KoMnbloTepHble IpOrpaMMHBIE CPebl B MHKEHEPHBIX pacuétax. YacTs 1.
VYuebHoe mocodue. — M.: MI'VJI, 2015. — 96 c.
Kupsbsiros JI.B. Camoyuutens Mathcad 11. — CIT6.: BXB-ITetepoypr, 2008. — 560 c.
Kupssios J[.B. Mathcad 15. PykoBoactBo mosb3oBarenst — CII0.: BXB-Ilerepoypr, 2012.
—428 c.

JlonmonHuTenpHas TuTeparypa:
KoncrantnnoB B.®. Ilporpammusiii kommiekc MATHCAD. JlaGopaTopHblii PaKTUKYM K
u3ydenuto kypca «1apopmaruka B OM/I». — M.: MI'VIIH, 2010. — 68 c.
Toncteix B.K. IporpammupoBanue B cpene MathCAD. YueOHoe nocobue. — JloHeIK.:
JouHY, 2010. - 126 c.
[enrynos O.B., Maxkapenko A.B., Crapocturn B.B. Pacuer u mnpoekrupoBaHue
TEXHOJIOTMYECKOro 000py/I0BaHUsl MAalIMH JJIs JIECOCEUHBIX paboT. YueOHoe mocodue. — B
JJIEKT. BUJIE.
WBanosckuit P.M. Teopuss BeposiTHOcTe U MaTemaruuyeckas craTUCTHKa. OCHOBBI,
NPUKIIaJHbIC aCHEKThl, ¢ MPUMeEpaMH H 3aaadamu B cpeae Mathcad. Yuebnoe mocoodwue. -
CI16.: BXB-ITerepoypr, 2008. — 528 c.
Hlupuun, FO. A. TexHonorus u 0o00pyJOBaHUE JIECOPOMBIIUIEHHBIX MPOU3BOACTB. YacTb
1. Jlecoceunbie paboThI: yued. mocodue. — M.: MI'VJI, 2004. — 446 c.
Marseiiko, A.Il. TexHONOTHs ¥ MaIIMHBI IECOCEUHBIX paboT: yueoHuk/ A. I1. MaTseiiko, A.
C. ®enopenunk. — Munck: Texnonpunt, 2002. — 480 c.
BapunoB K.H., Anekcanapos B.A. IIpoekTupoBanue 1ecONpOMBIIUIEHHOTO 000PY/I0BaHHUS.
Y4yeOHoe mocobue. — JI.: Jleaunarpaackuii Yausepcurer, 1988. — 238 c.
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5.1.2. YYEBHBIE U YYEBHO-METOJINYECKHUE MOCOBUS ISl MIOATOTOBKHU K AYIATOPHBIM
SAHATHUAM U 151 CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

11. Makapenko A.B. 3ajanust 1 mpuMepsl BHITOTHEHUS JTa00PATOPHBIX pabOT. B AJIEKT. BHIE.
5.1.3. HOPMATHUBHBIE JOKYMEHTBI

5.1.4. PECYPCHI HHOOPMALIMOHHO-TEJEKOMMYHUKALIMOHHOM CETU « MHTEPHET» U
JIPYTUE 3JEKTPOHHBIE HHOOPMALIMOHHBIE HCTOYHUKHU

12. http://e.lanbook.com/ — DaeKkTpOHHO-OUOIHOTEYHAS CHCTEMA U3IaTEILCTBA «JIaHbY.

13. http://bkp.mgul.ac.ru/MarcWeb/ — DnexrponHnslii kaTanor 6ubnmorexu MI'VJIL.

14. http://www.exponenta.ru — 31eKTpOHHBIN KaTalor y4eOHOH JINTEPaTyPhl

15. http://www.msfu.ru/info/cdo/ — caitr CIO MI'YJI (st 3aperucTpupoBaHHbIX MOJIb30BATENIEH).

OcHOBHas U JIONIOJHUTENIbHAS JTUTEPATypa, YIeOHbIE U YIeOHO-METOAMYECKUE TTOCOOUs
JUISE TIOATOTOBKM K KOHTaKTHOW paboTe oOydaromuxcs ¢ MpenojaBaTelieM | IS
CaMOCTOSITENIbHOW ~ paboThl  OOYYalOIUXCs,  HOPMATHBHBIE  JOKYMEHTBI,  PECypChI
MH(OPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu  «MHTepHET» M  Jpyrue 3JIEKTPOHHbIE
WH(POPMAIIMOHHBIC MCTOYHUKH, HEOOXOJUMBIC JUISI OCBOCHHUS NUCIHUILIUHBI, UX KOJIUYECTBO U
Haymuue B onbmmoreke, OBC, Ha kadenape, pacnpeaeneHue o pasaeinaM (TeMam) TUCIUTUIHHEI,
BCEM 3alUIAHUPOBAHHBIM BHUAM ayJAUTOPHOW pabOThl OOy4aromUXCs C TpernojaBaTeieM |
CaMOCTOSITEJIbHOW  paboTe OO0y4arolmMXCs, TPEACTABICHBI B KapTe O0ECNne4eHHOCTH
JUTEPaTypoid, KoTopasi copMHUpPOBaHa KaK OTACIBbHBIN JOKYMEHT U SIBISICTCS NMPUIOKCHUEM K
paboueii mporpamme.

5.2. ”H®OPMALIMOHHBIE TEXHOJIOTMM U IPYTUE CPEJICTBA, UCIIOJb3YEMBIE ITPU
OCYIECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 110 JUCIUIIJINHE

[Ipy M3ydyeHuUM AAHHOM IUCHMIUIMHBI HCIOJNb3YyeTCs Cleayroline HH(pOpManuoHHbIe
TEXHOJIOTHH, IPOrpaMMHOE obecrieueHue, THPOPMAIIMOHHbBIE CIIPABOYHBIE CUCTEMBI U JAPyTUe
CpPEeZCTBA, MCIIOJIb3YEMBbIE MPH OCYIIECTBICHUH 00pa30BaTEIbHOTO MpoLecca MO AUCHUIUINHE:

I/IHd)opMauuongle TEXHOJIOTHH, BKJIIOYas MPOorpaMMHOe =
15‘1_’1 odecrneyeHne, HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI U " Cpilgl)]l;ﬁﬂbl ]il;?\dﬁ}c’gg;;)g:::;;aﬂ;ﬁTol/lTPllﬂﬂ
Jpyrue ucnojib3yeMbie CpeacTBa Auncn p
1 | DHeKTPOHHO-OMONIMOTEYHAs CHCTeMa HM3aTelIbCTBA 1-5 L1
«JIaHby > J1p
2 | DaexrponHbIi Katagor oubarnoreku MI'VJI 1-5 JI, JIp
Cucrema jucraHIMOHHOTO 00yuenus MI'YJI, (s
oOecrieyeHusI yueOHO-METOANYCCKIUMHU
3 |Marepumanamu, mposepku 3HaHUH CTYACHTOB 110 1-5 LT
Pa3IUYHBIM pasaenam JACITATIINHEL, » P

MOJITOTOBJICHHOCTH HX K MPOBEJACHUIO M 3allUTe
71abopaTOPHEBIX PadboT)

JleMOHCTpallMOHHBIE BEPCHH  KOMITBIOTEPHBIX
4 |mporpaMM ISl BBITIOJHEHHS] WH)KEHEPHBIX 1-5 JI, JIp
pacu€ToB 1abOpPaTOPHBIX padboOT

TunoBble TUCTUHTH KOMITBIOTEPHBIX MPOrpamMm
5 |umKeHepHBIX pacdy€TOB, BBHINOJIHEHHBIX B BUJE 1-5 JIL, JIp
COOPHUKOB M MTPE3CHTAINH
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5.3. PA3JIATOYHBIN MATEPHUAJL

[Ipy wW3ydeHMM JAaHHOM JUCHMILUIMHBI HCHOJIB3YIOTCS CIEAYIOUIMHA pa31aTOYHbIN

MaTcpuaI:
Ne . Pasnea Buj xoHTaKTHOM PadoThI
Pa3naTounblii MaTepHal
/1 JUCHHUILINHBI |CTYIEHTOB ¢ IIpernojaBareiem

1 | KOMIBIOTEPHBIX nporpamm, 3aaHusl Ha 1-5 JI, JIp

MGTOI[I/I‘lCCKI/Ie YKazaHus, JIMCTUHIU TIIPUMCPOB

nabopaTopHbIe M KOHTPOJIbHBIE Pa0OTHI

5.4. IIPUMEPHBIN TIEPEYEHBb BOIIPOCOB K 3AUETY 11O BCEMY KYPCY
HpI/I HpOBe,Z[eHI/II/I HUTOT'OBOTI'O KOHTPOJIsA JJIA OLCHKU PE3YJIbTATOB I/IBY‘IGHI/IH

JUCLHMIIIMHBI JJI1 59K3aMCHa B 4 CEMCCTPC BBIHCCCHBI CICAYIOIIUEC BOIIPOCHI:

. Buzbel naneneii padbounx nnctpymenros Mathcad u ux Hasnauenwue.
. Pabouas nanens Calculator, pyHkunu nanenu, npuMep UX UCIOIb30BAHMUSL.

. IToctpoenne 06pEMHBIX TpadukoB B cpeae Mathcad.

1
2
3. Pabouas manens Graph, ¢pynkimu nanenu. [ToctpoeHue miockux rpagukos.
4
5

~N ®

O

10.

11

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

Pabouas manens MatrixX, ¢ynkuuu manenu. [Ipumepbl co3qaHHs BEKTOPOB, MATpHIl U
BJIO)KCHHBIX MaTpPHI] (TEH30POB).

. Pabouas nanens Programming, dyakuuu nanenu. [Ilpumep co3naHus porpamMMsi.
. Pabouas manens Calculus, ¢ynkiuu nanemu. IIpumepbl WHTErpUPOBAaHHS U HAXOXKICHHS

IMPON3BOAHBIX.

. @opMaThl BBIBO/IA YHCIIOBBIX JaHHBIX. OKpyTiieHHEe MAJIbIX Yncel. [Ipumepsi.
. 3amanue (QYHKIMN pa3audHOro uucia nepemeHHbix B Mathcad. Pabora ¢ dyHKImsMH.

[Tpumepsr.
Pasmepnsbie nepemennsie. Co3iaHne pa3MEepHBIX IEPEMEHHBIX M PUMEPHI UCTIOIb30BAHMUS.

. Oneparops! u Gpyukimu Mathcad 11 paboThl ¢ KOMIUICKCHBIMU YHCIIAMH.
12.

Bunsr u 3amanue maccuBoB B cpeae Mathcad. MHCTpyMeHTBI 1Sl BBITOJHEHHSI OTIEpaIiuii ¢
MacCUBaMH.

PanmxupoBannbie nepemenHble. Co3gaHue paH)XUPOBAHHBIX MEPEMEHHBIX M MPUMEPHI UX
UCIIOJIb30BaHUS NP BBIYMCICHUU (YHKIUI.

OpnnoMmepHble MaccuBbl. BekTopel. Onepanuu clioXeHHUsl 1 YMHOKEHUsI BEKTOpOoB. Moayib
BekTOpa. [IprMeprl B KOMIIBIOTEPHOM cperie.

JIBymepHble MaccuBbl. Matpuiisl. Onepaliuu ¢ MaTpullaMu: TPAHCIIOHUPOBAHUE, CIUSHUE,
BbIJIEJIEHUE CTOJIOLOB U Jp. [IpuMepsl B KOMIIBIOTEPHOH cperie.

Anrebpanyeckue onepaniy ¢ MaTpULIAMU: CIOXKEHHE, YMHOKEHHE, BO3BEJICHUE B CTEIICHb.
Martpuunsie omeparopsl B cpene Mathcad. BeiBox pasmepa U cOPTHPOBKA 3JEMEHTOB
MaTpull. Onpenenurenb MaTPHUIbL.

Omneparopsl Mathcad asst cHMBOJIBHBIX OIepaluii ¢ MATEMAaTHYECKUMH BBIPAKCHHUSMH.
briioku omeparopoB sl pellieHWs ypaBHEHWI W CHUCTeM ypaBHeHHWil B cpexe Mathcad.
[Tpumeprl pemeHuit B cpeae biokm omnepatopoB i pelIEHUS YpaBHEHUM M CHUCTEM
ypaBHeHwmii B cpeae Mathcad.

UYucneHHble METOABI PEIICHUs ypaBHEHUN C OJHUM HEU3BECTHBIM, PEaINU3yEMBIE B CpPEZC
Mathcad.

broxu onepatopoB /it NpUOINKEHHOTO PELIeHUs] ypaBHEHUI U CUCTEM ypaBHEHUI B cpefie
Mathcad. TouHOCTb BBIUHCIICHUIA.

broku omepatopoB B cpeme Mathcad ans moucka skctpemymoB (yHkuui. [Iprmepsr
BhINOJIHEHMS B cpene Mathcad.
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23. CUMBOJIbHOE pElICHUWE YpaBHEHUH W CHCTEM ypaBHEeHMH. [Ipumepbl pemieHuil B cpene

24.
25.

26.
27.
28.
29.
30.

31.

32.

Mathcad.

CHMBOJIBHBIE ONIEPATOPBI AJI BEIYUCICHHS HHTEIPAJIOB U IPOU3BOJHBIX.
Pemenne ypaBHEHUIN U CHUCTEM YPaBHEHUU C JIOIOJHUTEIBHBIMU OTPAaHUYECHUSIMHU B CpeElie

Mathcad.

Peanu3anus MeTo10B JIMHEHHOTO porpaMMupoBanus B cpeae Mathcad.
OTtpakeHue pe3yIbTaTOB pacuéToOB ¢ PUMEHEHHEM IIOCKUX rpadukoB B cpene Mathcad.

OtpaxkeHue pe3ysibTaToB pacyEéToB ¢ MpUMEHeHneM 00bEMHBIX TpadukoB B cpexe Mathcad.
Pemrenue quddepenimansHpX ypaBHeHuii B cpene Mathcad.
Berurcienue 3HaueHnid QyHKIUE SMIUPUUECKUX (HOPMYIT C pa3sMEPHBIMU MEPEMEHHBIMHU.

[Ipumepsbl.

[MporpammupoBanue B cpene Mathcad. [Ipumeps! cnonbp30BaHKs YCIOBHBIX ONEPATOPOB U

OoIepaTopOB LHHUKIIA.

[Tpumenenune cpencts mporpammupoBanus cpeasl Mathcad npu pabore ¢ MaccuBamu

naHHbIX. [Ipumepsr.

6. MATEPUAJIBHO-TEXHUYECKAS BA3A

[Ipy w3ydeHMM JAaHHOM JAUCUUIUIMHBI HCIOJB3YIOTCA CIEAYIOIIEe MaTepHalbHO-
TEXHHUYECKOE 0OecreueHue:

KJacc Juid IPOBEAEHUs
Mpe3eHTalnH, J0KIa0B,
BBICTYIUICHUN

Ayn. 1230, VJIK-1

— HOYTOYK;
— MYJbTUMEIUNUHBIN POEKTOP;
— JKpaH.

Bun
HaumenoBanue azggggﬁgl;x
Ne | cmenmajbHBIX* IOMeIeHHH 1 OCHAIIEHHOCTD CNEeNHAIbHBIX MOMEIIeHui 1 Paznen CAMOCTOSITENE
n/n NnoMeleHUui 1JIs NMOMelIeHMii 115 CaMOCTOsITeJIbHOI padoThI TUCIHIIIMHBI Hoii
CaMoOCTOSITEJILHON padoThl PaGOTHE
CTYJIE€HTOB
1| Cnenmanusuposannbiii | Kimaccst O9BM mo 15 mocajgouHbIx MecT ¢ 1-5 JIp, Kp
KJ1ace O9BM JUIs | BBIXOJIOM B JIOKAIBHYIO CETh YHUBEPCUTETA U
o0y4eHus, KoHTpOJIst | aTepHET. JleMOHCTpalMoHHbIE W padourie
3HAHUH W  OCBOEHHS [ BEpCHMHM KOMIMBIOTEPHBIX MPOrpaMM  JUIs
METOAOB PpAacCuUeTOB IO | BBIIOJIHEHUS JJAOOPATOPHBIX M KOHTPOJIBHBIX
OCHOBHBIM paszenaM [ paboT MHKEHEPHBIX pacyETOB
Kypca MynbTumenuitHoe 000pyJOBaHHE:
Ayn. 1414, VIJIK-1, — MYJIbTUMEUNHBIN IPOEKTOP;
— D3KpaH.
2 | MynpTHMeAMHHBIT MynbpTumennitHoe 000pyJ0BaHHE: 1-5 JI
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7. METOJUYECKUE YKA3AHUSI JJIS1 OBYUYAIOLIUXCSI IO OCBOEHUIO
TACIATITAHBI

OCHOBHBIMU BHJIAaMH JEATEIBHOCTH OOy4arolerocs sBIAIOTCA KOHTaKTHas pabora c
IpernojiaBaTesieM M CaMOCTOATENbHAas padoTa, KOTopas BKIIOYAaeT B Ce0S MOATOTOBKY K
KOHTAKTHOM paboTe 00yyaromuxcs ¢ MpenojaBaTesieM, IpopadoTKy MaTepHalioB, MOJTy4YE€HHBIX
B IIpoIecce ATOM paboThl, a TAK)KE MOJATOTOBKY M BBIIIOJHEHHUE BCEX BHUJOB CaMOCTOSATEIBHOM
paboThl, 3asBJICHHBIX B paboyel IporpaMMe AU CLHUILINHBL.

MeTtoauka caMOCTOATEIbHOW pabOThl IPEABAPUTEIBLHO PA3BICHIETCS IPENOIaBaATEIEM
U B MOCJIEAYIOIIEM MOXET YTOYHATHCS C YyU€TOM MHAMBUAYAIbHBIX OCOOEHHOCTEH CTYIEHTOB.
Bpemst 1 MecTo caMocTOSTENbHOI pabOThl BEIOMPAIOTCS CTYACHTAMH 110 CBOEMY YCMOTPEHUIO C
y4€TOM PEeKOMEHJalMi IpernoiaBaTels.

Ilo 3auncneHny Ha MEpBbIM Kypc WIM NEPEBOJY HA OYEPEAHON KypC CIIEIYET MPOBECTH
HOJArOTOBKY K Hadalxy oOy4yeHMs. DTa MOJArOTOBKA B CaMOM OOIIEM BKJIIOYAET HECKOJIBKO
HEOOXOUMBIX MOJIOKEHHI:

— Cnenyer yOeauTbcs B HaJM4uu paboyeil MporpaMMbl M HEOOXOAMMBIX METOAMYECKHX
YKa3aHUW 1O BCEM BHUJAM KOHTAaKTHOM M CaMOCTOSTEIbHOM pabOThl, YKa3aHHBIX B
nporpaMMe AUCLUIUIMHBI, TOHATh TPeOOBaHUS, NPEABbABIEMbIE K U3YYCHUIO JUCLUIUINHBL.
[lpy HEOOXOAMMOCTH HAUICKHUT TMONYYUTh Ha Kadeape HEOOXOAMMbIE YKa3aHUS H
KOHCYJIbTAllMM, KOHTPOJIbHbIE BOIPOCHI [T U3YUEHUS I CLUILINHBI.

— HeobxoaumMo 03HAKOMHUTBCS C PEUTUHIOBOM OajdbHOM CHUCTEMOW TIO JIUCHHUILIMHE.
[TpenonaBatens 00s13aH 03HAKOMUTH O0YYAIOLIUXCS C MOPSAIKOM HAUMCIIEHUS] PEUTHHIOBBIX
0aJuloB MO BCEM, MPEAYCMOTPEHHBIM paldouell mporpaMMoil AMCHUIUIMHBL, BHIAM
KOHTAKTHOM M CaMOCTOSITENIbHON paboThl 00yJaromuXcs.

— Heobxoaumo co3naTe (palMoOHaIbHO M SMOLMOHAIBHO) MaKCHMaJIbHO BBICOKUHM YPOBEHb
MOTHUBAIMH K [TOCJIEI0BATEIbHOMY M IIJITAHOMEPHOMY U3YYEHUIO AUCLUIUINHBL.

— HeoOxoaumMoO UW3Y4YUTh CHHCOK PEKOMEHJIOBAHHOW OCHOBHOM U JIOMOJIHUTEIHHOMN
JIUTEepaTyphl U yOSIUThCS B €€ HaIu4uu y ce0si JoMa Wik B OuOInoTeke B OyMaKHOM WIIH
AIIEKTPOHHOM BUJIE.

— HeoOxoauMo uMeTh «IIOX pPYKOM» cHenMaigbHble M YHHBEpCAJbHBIE CIOBapu U
SHIMKJIONENH, U1 TOTO, YTOObI MOCTOSIHHO YTOYHSATH 3HAYEHUS MCIIOJIb3yEMbIX TEPMUHOB
u noHsATu. [lonb30BaHKe ClOBapsMHU M CIPAaBOYHUKAMHU HEOOXOAMMO CJeNaTh MPUBBIYKOM.
OnbIT NOKa3bIBAET, YTO HEYAOBIETBOPUTEIHHOE YCBOCHUE MPEAMETA 3a4acTyI0 KOPEHUTCS B
HETOYHOM, CMYTHOM WJIM HENpPaBWIBHOM IOHMMaHUU M YINOTPEOJCHUH HOHATUIHOTO
amnmnapara y4eOHOM TUCIUTUTAHEI.

— JKemarenpHO B caMOM Hauajie Nepuoja oOy4eHHUs BO3MOXKHO TIIATEJIbHEE CIIJIaHWPOBATh
BpeMs, OTBOJAMMOE Ha KOHTAKTHYIO M CaMOCTOSATENIbHYIO paboTy MO JUCLMILUIMHE,
NPEJCTaBUTh ATOT IUIaH B HarjasAHOM (opMe U B JajbHEHIIEM €ro NpHuaepKUBaThCs, HE
JIOIyCKasl CPhIBOB Irpadka MHIMBUAYATILHONW pabOTHI U aBpalla B MPEACECCHOHHBIN MEePUOI.
[Ipu »>TOM HEoOXOmUMO pYKOBOACTBOBaThcsA I'paduxkom yueOHOTO Tpolecca U
CaMOCTOSITENIbHOW paboThl 00ydYarolMXCs MO AMCHUUIUIMHE, KOTOPBIH BXOAMT B COCTaB
paboueit mporpammsbl. [IpeHeOpekeHHe 3TUM IYHKTOM MPUBOAUT K NEPEYTOMIICHUIO H
PE3KOMY CHMKEHHUIO KayecTBa YCBOCHHUsI y4eOHOro MaTepuaia.

— Paboty cnenyer HauMHATH ¢ U3y4eHHUS paboueil mporpamMmbl, KOTOpasi COAEPKUT OCHOBHBIE
TpeOOBaHUS K 3HAHUSAM, YMEHHSM M HaBblkaM oOydaromuxcs. OO0s3aTenbHO ciexyer
BCIIOMHHUTh PEKOMEH/IALIMU TPEeroaaBarTess, JaHHbIe B X0/I¢ YCTAHOBOYHBIX 3aHATHH. 3aTeM
— IPUCTYNATh K HM3YYEHUIO OTIEIbHBIX PaA3JIE]IOB U TEM B MOPSAJKE, IPETyCMOTPEHHOM
rpadukoM yueGHOro Mpolecca 1 cCaMOCTOATEIbHONW paboThl 00yUdarouXCsl 0 AUCHUIIIHHE.

— IlomyuuB npesacraBieHne 00 OCHOBHOM COJIEpKaHUM pa3jiena, TeMbl, HEOOXO0AUMO H3yYHUTh
MaTepHuas ¢ ToMOoIIbl0 yueOHuKa. [lenecoobpa3Ho cocTaBUTh KPATKUH KOHCIIEKT WUJIH CXEMY,
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0TOOpaKaroIyl0 CMBICI U CBSI3U OCHOBHBIX TOHATHHM JAaHHOTO paszeiia U BKIIOYEHHBIX B
HEro TeM. 3aTeM, KaK MOKa3bIBACT OIBIT, OJE3HO N3YUUTh BBIICPKKH U3 EPBOMCTOUYHUKOB.
[Tpu >xenaHnu MOXKHO COCTaBUTh UX KpaTKHi KOHCIEKT. O0s3aTeNbHO ClleyeT 3aliChIBaTh
BO3HUKIIIKE BOIIPOCHI, HA KOTOPBIE HE YJaI0OCh OTBETUTH CAMOCTOSITEIBHO.

JlekiMOHHBbIE 3aHATHA MOCBALICHB PACCMOTPEHMIO KJIFOYEBBIX, 0a30BBIX MOJI0XKEHUH
JUCHUIUIMHBL M Pa3bsICHEHUIO YYEOHBIX 3a/JaHUil, BBIHOCUMBIX Ha CaMOCTOSITEIbHYIO
npopaboTKy. JlucuumianHa [OCTpOeHa 10 MOJYJIbHOMY MPUHIMILY, KaXIbl MOAYINb
MPEJICTaBIsIET COOOM JIOTHUECKU 3aBEPIICHHBIN pa3/ien Kypca.

B xoje neKUMOHHBIX 3aHATHH KOHCIEKTHPOBaTh Y4eOHbIH Marepuan. OOpamarsb
BHUMAaHHE Ha KaTeropuu, GOpMyJIMpOBKH, PACKPHIBAIOLINE COJCPKAHNUE TEX MIJIM MHBIX SBICHUI
U IPOLIECCOB HAyYHbIE BBIBOJABl U IPAKTUYECKHE PEKOMEHIALNH, IMOJIOKUTEIbHBIA ONBIT
XenarenbHO OCTaBUTh B PabOYMX KOHCHEKTAaX IIOJIsA, HAa KOTOPBIX JelaThb IMOMETKHA U3
PEKOMEH/I0BAaHHOM JIMTEPATyphl, JOIMOJHSIOIIME MaTepuall MPOCIYIIaHHOW JICKIUH, a TaKKe
MOUYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WM WHBIX TEOPETUYECKUX MOJOXKEHUU. 3a/aBaTh
IPENoJIaBaTel0 YTOUYHSIOIME BOIPOCHl C IEJbI0 YSCHEHHUS TEOPETHUECKUX IOJOXKEHUH,
pa3peuieHus CIIOPHBIX CUTYalni.

W3yuenne IUCHMIUIMHBI CJelyeT HauyuHaThb C MNpopabOTKM HacTosmeld pabdoueit
IpOTpaMMBbl, 0c000e BHUMaHUE, yIeIsis LesIM 1 3a/lauaM, CTPYKTYpE U COJEPKAHUIO Kypca.

OOyuaronMces: peKOMEHJIyeTCsl IMOJydyduTh B OMONIMOTEKe y4eOHYyI0 JHUTeparypy IO
JTUCHIUTUTMHE, HEOOX0qUMYT0 11 2P PEeKTHBHOM paObOTHI HA BCEX BUAAX ayAUTOPHBIX 3aHATHH, a
TaKXe Ul CaMOCTOSTENIbHOM pabOoThI [0 N3YYEHHIO TUCLUIINHBI.

YcnenrtHoe OCBOEHHE Kypca MpearojaraeT akTHBHOE, TBOPYECKOE ydacThe CTYICHTa
IyTeM IJIAHOMEPHOM, MOBCEIHEBHON pabOTHI.

IIpakTHyeckue U CeMMHAPCKHE 3aHATHUS MPOBOJISATCS U 3aKPEIUICHUS YCBOCHHOM
uHpOpMaLuU, TPUOOPETEHUs] HABBIKOB €€ MPUMEHEHUs JUIsl PELIeHUs MPaKTHYECKUX 3a7ay B
peIMETHOM 001aCTH TUCIIUILIHEIL.

JlaGopaTopHble padoThl NpenHa3HAYEHbl JUIsI HNPUOOPETEHHs OIbITa MPAKTUYECKOH
peanu3anuy MOIydYeHHBIX TEOPEeTHUECKUX 3HaHWI. MeTtonndyeckne yKa3aHHs K J1adopaTOpHBIM
pabotaM mpopalaThIBAIOTCS CTYIAEHTaMHM BO BpeMsl CaMOCTOSATEIbHOM  MOATOTOBKU.
HeoOxoauMeblii ypoBeHb MOATOTOBKH KOHTPOJIMPYETCS IPEToAaBaTelieM Mepes MPOBEICHHEM
1a00paTOpHBIX pPadoT.

CamocrosiTesibHasA PadoTa CTYJIEHTOB BKJIIOYAET MPOPa0OTKY JIEKIIMOHHOTO Kypca,
HNOJArOTOBKY K MpPaKTHMYECKUM, CEMHHAPCKUM 3aHATHSAM M JIAOOpaTOpHBIM  paboTam,
BBIITOJIHEHNE BCEX 3asBICHHBIX B pabouyeil mporpaMMe BHIOB CaMOCTOSTENBHONH pabOTHI
(BBINIOJIHEHUE JOMAIIHUX 3aJaHui, pacdeTHO-rpadUUecKUX M PacyeTHO-TPOEKTHPOBOUHBIX
paboT, KypCOBBIX MHpPOEKTOB M PabOT, MOATOTOBKY K KOHTPOJIbHBIM paboTaMm, HamHCaHue
pedeparoB u mp.). PedynbraThl BceX BHUIOB pabOT OOydaromuxcs (GOPMUPYIOTCS B BHIC HX
JUYHBIX ~ MOPT(HOIMO, KOTOpPBbIE  YYHUTBHIBAIOTCA HA  MPOMEXKYTOUYHOM  aTTeCTalMH.
CamocTosrenbHas paboTa npeaycMaTpUBaeT He TOJIbKO MPOpPabOoTKy MaTepuaoB JIEKIIHOHHOTO
Kypca, HO M HX paclIUpeHHe B pe3ylbTaTe IOMCKA, aHalu3a, CTPYKTYPUPOBAaHUS U
NPEICTaBICHUS B KOMIIAKTHOM BHJIE€ COBPEMEHHOH HWH(POPMAIMU HX BCEX BO3MOXKHBIX
UCTOYHHKOB.

B xonme camocrosiTenbHON pabOThl HEOOXOAWMO H3YYUTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTBCSI C  JOMOJIHUTENBHOW  JIUTEPaTypod, METOAMYECKMMM YKa3aHUSIMH 110
COOTBETCTBYIOIIEMY BHJIY CaMOCTOSITeIbHONH paboTel. [Ipm 3TOM HEOOXOOMMO YydYecTh
pEeKOMEeH/alMu TpenojaBarenss M TpeOoBaHus paboueil mnporpammbl. OueHb TOJE3HO
nopabaThIBaTh CBOM KOHCIIEKT JICKIINH, JIeas B HEM COOTBETCTBYIOIIHNE 3aIMCH U3 JINTEPATYpHI,
PEKOMEHI0BaHHOH MpernoaaBaTesieM U NMpelyCMOTPEHHOH pabodel mporpaMMoii.

Heo6xomumo ctporo cnemoBaTh Tpaduka ydeOHOro mpolecca W CaMOCTOSTEIHHOU
paboThl 0OYUAIOIIMXCS 110 TUCIHUITIIMHE, KOTOPBI BXOJHUT B COCTaB paboyeil mporpamMmel.

['oTOBsICH, IO BCEM HENMOHATHBIM MOMEHTaM OOpaIIaThCs 32 METOUYECKON TTOMOIIBIO K
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npenogasarento.  CBOEBpEMEHHOE M KAa4eCTBEHHOE  IIOATOTOBKA W BBINOJIHCHHE
CaMOCTOSITeNIbHOW paboThI 0a3upyeTcs Ha COOIIOICHIH HACTOSALINX PEKOMEHIAIMHA U N3YUYCHUH
pPEKOMEH/I0BaHHOM JinTepaTypbl. OO0yJaromUiicss MOXKET JOMOJIHUTh CIMCOK HMCIIOJIb30BaHHON
JUTEPATypbl COBPEMEHHBIMU HCTOUYHUKAMHU, HE IIPEJICTABICHHBIMU B CIIMCKE PEKOMEHI0BAaHHOM
JUTEpaTyphl, U B JaJbHEHIIEM MCIIOJIb30BaTh COOCTBEHHbIE IIOATOTOBJIEHHBIE Y4eOHBIE
MaTepuabl.

OneHuBaHue MOJNYYEHHBIX B IPOLECCE W3YYECHHs IUCLMIUIMHBI 3HAHWN, YMEHUU H
HAaBBIKOB IIPOBOJIUTCS B COOTBETCTBUHU ¢ [losioKeHHEM O TEKyIIEM KOHTpPOJIE YCIEBAEMOCTU U
MIPOMEKYTOUHOH aTTecTanuu odydaroruxcss M® MI'TY uMm. baymana.

VY TBepKIEHHBIE KPUTEPUU OLICHKH TEKYILLETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOUHOM
aTTecTaly, METOAMKA HAYMCIICHUS] PEUTUHIOBBIX OaJUIOB MPU MX MPOXOXKICHUH IPEICTaBICHbI
B DoHJE OLEHOYHBIX CPEACTB IO IUCLUUIUIMHE, KOTOPBIA CHOPMUPOBAH KaK OTACIBHBIN
JIOKYMEHT, SIBJIS€TCS IMPUIOKEHHEM K pabodell mporpaMMme M CTPYKTYPHO BXOJMT B COCTaB
y4eOHO-METOMUECKOr0 KOMIIEKCA AUCIUIIIIHHBL

Texymmii KOHTPOJIb IPOBOIUTCS B IIPOLECCE U3YUEHUS KaXKIOTO pa3zelia Uid MOAYJIS
JUCLIUIUIMHBI, €M0 UTOTOBBIE PE3YJIbTAThl CKJIAaIbIBAIOTCS U3 PEUTUHIOBBIX 0AJUIOB, OJYyYEHHBIX
IPU NPOXOXKACHUM BCEX 3aIUIAHMPOBAHHBIX KOHTPOJIBHBIX MEPOIPHUATHH C  Y4ETOM
CBOEBPEMEHHOCTH UX MPOXO0XKJIEHUS, a TAKXKE IOCELIAEMOCTH ayAUTOPHbBIX 3aHITHIH.

OcBocHME IUCLMIUIMHBL, €€ YCIEIIHOE 3aBEpIICHHE Ha CTagud I[POMEKYTOYHOIO
KOHTPOJISI BO3MOKHO TOJIBKO IPU PETYJSPHONW paboTe BO BpeMs CeMecTpa U IJIAHOMEPHOM
IIPOXOKIACHUN TEKYILErO0 KOHTPOJIA.

OOyuaroniuecsi, He BBIIOJHUBIINE B IOJHOM 00bEME yCTAaHOBJICHHBIX TPeOOBAaHUH, HE
JOIIYCKAarOTCs K MIPOMEXYTOUHOM aTTecTaluy IO JaHHON AMCLMILIMHE, KaK HE BBIIOJIHUBIINE
rpaduk yuyeOHOTo mporecca Mo JaHHOW JUCIUTUINHE.

IIpomexyToyHass aTTecTANMA 110 PE3yJIbTaTaM CEMECTpa M0 AUCLHUIIIMHE IPOXOIUT B
¢dopme, yCTaHOBIEHHOW y4eOHBIM IUIAHOM, W BHJIE, BEIOpaHHOM mpernojaBareneM. [Ipu stom
IPOBOJUTCS  IPOBEpPKAa OCBOEGHUE  KIIIOYEBBIX, 0a30BbIX MOJOXKEHUH  JAMCLUILIUHBI,
COCTABJISIIOIMX OCHOBY OCTATOYHBIX 3HAHWM, YMEHHUI U HABBIKOB I10 HEH.

K nmpomexxyTouHOi arTecTaluy 10IMyCKarTcs 00yJarolecs, KOTOpble CHCTEMATHYECKH
B TE€UYEHHE BCEro ceMecTpa paboTaal Ha 3aHIATHUSIX U MOKa3aJId YBEpEHHbIE 3HAHUSI 110 BOIIpOCaM,
BBIHOCUBIIUMCSI Ha TPYINIIOBBIE 3aHATHUSA, TAKXKE BBIIOJHUBIINE BCE BUABl KOHTAaKTHOW H
CaMOCTOSITENIbHOM ~ paboThl, MPEeAyCMOTpPEHHbIE pabouell MIporpaMMol  JTMCHUIUIMHBI,
OpOIIEAIINEe BCE KOHTPOJBHBIX MEpPONpUATHI M HaOpaBIIMe TNpPU 3ITOM KOJIUYECTBO
PEUTHHTOBBIX OauIOB, MPEBBIMIAIONIEE YCTAaHOBJIEHHOE pabouell mporpaMMoi MUHUMAalIbHOE
3HAYEHUE.

HenocpencrseHHas NMOATOTOBKa K INPOMEKYTOYHON AaTTECTALIMHM OCYIIECTBIISIETCA IO
BOIpOCaM, IMPEJICTaBICHHbIM B (OHJIE OLIEHOYHBIX CPEJICTB MO AUCHMILIMHE, KOTOpHIE
oOyyaromuMcsl JIOJDKEH MPeJoCTaBUTh IMpernojaBarenb. HeoOXoaumo THIATENbHO H3YyYUTh
(GOopMyIHPOBKY KaXJI0TrO BOIIPOCA, BHUKHYTh B €r0 CyTh, COCTaBUTh IUIaH oTBeTa. OOBIYHO
IUIaH BKJIFOYAeT B ceOst:

— TI0Ka3 TEOPETUYECKON U MPAKTUUECKON 3HAUMMOCTH paccCMaTprUBaeMOIo BOIIPOCa;

— 0030p OCBeIEeHHsI BOIIPOCA;

— OIpelesieHHe CYIIHOCTH PacCMaTPUBAEMOr0 MPEIMETa;

— OCHOBHBIE DJIEMEHTBI COJIEP>)KAHUS U CTPYKTYPBI IPEAMETA PACCMOTPEHMSI,

— (axTophl, JOTUKA U MEPCIEKTUBHI 3BOIIOIUH PEAMETA;

— TI0Ka3 poJIM ¥ 3HAYEHHs PacCMAaTPUBAEMOTr0 MaTepHaa Jjsl IPaKTHUECKOMN 1eATENbHOCTH.

[1nan oTBeTa xenaTenbHO pa3BepHYTh, MPUIIOKUB K HEMY CCHUIKM Ha MEPBOMCTOYHUKHU C
XapaKTepHbIMU LIUTAaTaAMH.
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8. METOAUYECKHUE PEKOMEHJIAIUU NNPEIIOJABATEJIIO

[Ipy moAroToBKE K KOHTAKTHOW paboTe ¢ O0OydyaromMMUCS, KOHTpOJE TeKyIIen
yCIIEBaEMOCTH M IPOMEXYTOYHOM aTTecTaly OOydaroUIMXCsl MPenojaBaTelto HeoOXOIUMO
PYKOBOJCTBOBAaThbCS pabodeil mporpaMmol TUCIUIUIMHBI, a TaKKe KapTol 00eCIeuYeHHOCTH
JUTEpPATypol,  y4yeOHO-METOJMUYECKOW  KapTod, rpaduxkoM ydeOHOro mpouecca U
CaMOCTOSITENIbHOW paboThl 00yYaromuUXcs M0 JUCIHILIMHE, (OHIOM OICHOYHBIX CPEACTB IO
JUCLUIUIMHE, KOTOPBIE BXOAUT B COCTaB paboyeil porpamMmal.

Ha nepBoM 3aHATHH IO TUCUUIUIMHE MIPENOJABaTeNb JOKEH JTOBECTH 10 00Y4arOIINUXCs
BCI0O HEOOXOAuMYI HHGOpMALMIO 0 IUCHMIUIMHE, NPEAOCTaBUTh WJIM JaTh CCBUIKHM, Ha
pabouyio mporpamMmy TUCHMIUIMHBI, a TaKXKe KapTy 00eCHeueHHOCTH JIMTepaTypoil, ydeOHo-
METOAMYECKYIO KapTy, rpaduK yueOHOro Imporecca U caMOCTOATENbHOM paboThl 00yUYarOINXCs
10 JUCHUIUIMHE, OH OLEHOYHBIX CPEICTB IO TUCIHUILINHE, BCE HEOOXOIMMbIC PEKOMEHIALIUU
110 BCEM BMJIaM KOHTaKTHOM M CaMOCTOSATEJIbHOM paboOThl, 3asBJICHHBIM B paboyell mporpamme
JUCLUIUINHBI.

JlekuMu COCTaBIISIIOT OCHOBY TEOPETHUYECKOW IOATOTOBKH CTYAEHTOB C LEJbIO
NOHMMAHHUS MMM CYIIHOCTM JUCHMIUIMHBI M THPAKTUYECKOM paboThl B OyXrajaTepcKHX
UH(POPMALIMOHHBIX CHCTEMaX.

Ha nexkuusx paccmarpuBaroTcsi HauboJiee Ba)KHbIE MOHATHUS, ONPEEISIIOTCS OCHOBHBIE
HalpaBJIeHUsl JUCLUUIUIMHBI, JaeTcsd oOmias XapaKTepUCTHKA IIOCTABJIEHHBIX BOIPOCOB,
pa3IuYHble Hay4HbIE KOHLEIIUHU, KOTOPbIE €CTh M0 JAHHON T€ME, OCMBICIMBAIOTCA COCTOSTHUS
U TEpCHEeKTUBBl  pPa3BUTHUS, JAIOTCS  OCOOEHHOCTH  HUCHOJb30BaHUS  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.

JlekuMM JOJDKHBI AaKTMBHU3MPOBATH IO3HABATENBHYIO JIEATEIBHOCTh OOydYaIOLIMXCH,
BbI3bIBaThb HHTEpPEC K IIOCTABJIEHHBIM Ipo0JieMaM M  HalpaBiCHUSIM pa3BUTUA B
npodeccuoHaabHON 001acTH, GOPMHUPOBATH UX NPOPECCUOHATBHBIN KPYTro30p, aHATUTHUECKUE
KauecTBa, TBOPYECKHH MOAXOA K HW3YYEHHMIO JAMCLUMILUIMHBI, ONPEAENATh HaIlpaBlICHUS
JAJIbHEHMIIIEro caMOCTOSTEIbHOIO U3yUEeHUS U PAKTHUECKOr0 OCBOSHMSI B JAHHOM 00JacTu.

W3noxxeHne Marepuana JIEKIMH JOJDKHO HOCUTh NPOOJIEMHBIM, WHHOBAI[MOHHBIM
XapakTep, CHOCOOCTBYIOUIMM  (OPMHUPOBAHUIO U Pa3BUTHIO  OOLIEKYJIbTYPHBIX U
npohecCuOHANBHBIX KOMIETEHIUH 10 MPOdUIT0 00ydyaeMbIX.

B xone nexkumii cienyer akIeHTUPOBaTh BHUMaHUE Ha HauOoJiee BaKHBIX, Y3JIOBBIX M
CIOXKHBIX B BOCIPHUSATUM MOMEHTaX Y4eOHOTO MaTepuana, BOBJIEKas K pa3pelieHuto
c(OpMYITMPOBAHHBIX MPOOJIEM ayTUTOPHIO, CTaBs Mepej CTyAEHTaMM 33Ja4l Ha MPOBEJCHUE B
X0Jle BHEayJIUTOPHON CaMOCTOSTEIbHOM paboThl AaHATUTUYECKUX OLEHOK U Hay4YHBIX
UCCIIIOBAaHUM, CHOCOOCTBYIOUIMX 3aKpPEIUIEHUIO H3y4yaeMoro Mmarepuajga M IOCTHKEHHIO
HOBOro. OueHb BaXHO HACBITUTh JIEKIMOHHBIM Marepuan uudpamMu U  pa3IUYHBIMU
NPAKTUYECKUMHU HpUMEpamMH, MOATBEPHKAAOIIMMU TEOPETUYECKHUE Te3UChl. Takke cienyer
apryMEHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO MO3MIMIO [0 CHOPHBIM TEOPETHUECKUM
BOIpocaM. OTO CHOCOOCTBYET aKTHUBU3AIMM MBICIUTENbHON JESITENbHOCTH O0y4Jaroluxcs,
MOBBILICHUIO X BHUMAaHUS U UHTEPECA K MaTepHally JIEKIIUH, €€ COACPKAHMIO.

[IpenogaBaTento, YUTAIOIMIEMY JIEKIIMH 110 TaHHOW TUCIUIUINHE, HEOOXOJUMO OIHUPATHCS
Ha OCHOBHYIO JIUTEPATypy, NMpeJICTaBlIeHHYI0 B pabodeil mporpamme JaHHON IUCLUIUIMHBL, a
Takke Ha ydyeOHble mocoOus, MoHOrpaduu, Hay4yHble CTaThbH M TNEPHOJUYECKHE H3AAHUS
M3BECTHBIX CHEIMAIMCTOB B JAHHOM 00JacTu.

VY4eOHbIil MaTepua ciaeayeT U3jaaraTthb ¢ MCIOJIb30BAaHHEM HHTEPAKTUBHBIX METOIUK U
NPE3CHTAIlMOHHBIX CPEACTB, pacKpbiBas HOBEUIIME M MEPCHEKTUBHBbIE HH(OPMAIIUOHHO-
TexHoJoruueckue noctmwkenus. Ecnu nocrynen MHTepHeT, To 00ydaromuMes MOXKHO MOKa3aTh
CalTBI IO TEME, aKTYyaJIbHBIE CTPAHUIIBI C PECYPCAMHU.

Ompenensst 3aladyd Ha CaMOCTOSITEIBHYIO pabOTy CTYACHTOB, ClieayeT oOpariaTh
BHUMaHHE O0y4aeMbIX Ha HCIOJIb30BAaHUE OOJAUHBIX Cpell M TEXHOJIOTHH, 0OecreuynBaromux
JIOCTYN K MH(OPMALIMOHHO-TEXHOJIOTHYECKUM pecypcaM M3 pabodux MecT BHE yuyeOHOU 0a3bl
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yYHUBEpCUTETA U (unaia.

Kontpons ycBoeHus ydeOHOro MaTepuana, KpoMe TPAAMLUOHHBIX (OpM, CIEayeTr
IPOBOJIUTh C MHCIOJb30BAHMEM TEMATUYECKUX TECTOBBIX 3aJaHuil, C(HOPMYIUPOBAHHBIX B
paszeie

IIpakTnyeckne 3aHATHA M CEMHMHApPbl HMMEIOT LENbK 3aKPEIUICHUS 3HAHUM,
IIOJIyUEHHBIX Ha JIEKIMSIX. Bce npakTHueckue 3aHATUS AMCLUIUIMHBL I[POBOJATCS B
CIEeIUaIN3UpOBaHHBIX Kilaccax yHuBepcureTa. Ha mepBoM 3aHATHM NpenojaBaTeNb JOJDKEH
HAINlOMHUTD CTYACHTaM TpeOOBaHHUS TEXHUKU 0€30MacCHOCTH.

Ha  mnpaktmyeckux — 3aHATUAX ~ CTYIOEHTHI  OBJAACBAIOT  IIE€PBOHAYAJIBHBIMU
npoeCCHOHATBLHBIMI YMEHUSMU M HaBBIKAMU, KOTOpPbHIE B JNaJbHEHIIEM 3aKPEIUISIOTCS U
COBEPUICHCTBYIOTCA IIPM H3Y4YEHHH CIICLHAIbHBIX JMCLUIUIMH, a TakKXke B Ipolecce
IIPOXOKAECHUS ITPOU3BOJICTBEHHOM MTPAKTUKU.

IIpoBozas npaxkTUyecKue 3aHATHS 110 JaHHOW JUCLMIUIMHE, TPEAJIAraeTcsi UCIOIb30BaTh
3aJaHus yKa3aHHbBIC B (DOH/IE OLIEHOYHBIX CPEJCTB M0 JAaHHOH TUCIMITIIHHE.

BbimonHenne 3agaHuil  AOMDKHO — OBITh  MHIMBUAYalbHBIM. llpu  olieHHMBaHUM
BBINTOJIHEHHBIX 33JaHUH CIIEyeT YYWUTBIBATh JIOCTHIKEHUE pe3yibTara, MPaBUIBHOCTh BHIOOpA
TEXHOJIOTUM pEIleHUs,, BpeMs pelIeHMs, WHAWBUIYalbHOCTh palboThl. Beca yka3aHHBIX
(dakTopoB cienyer BbHIOMpAaTh B 3aBUCHMOCTH OT Leled mnpoBogumoro 3aHsTus. s
3aKpEIJICHUS IPAaKTUYECKUX HABBIKOB M YMEHHUH CTYIEHTaM CJIEyeT 110 Ka)KJI0i TeMe Bbl1aBaTh
3aJaHHs HA CAMOCTOSITENIbHYIO paboTy, MO TPYJAOEMKOCTH CXOJHBIC C 3a/la4aMU, PEIIaeMbIMU B
ayJIMTOpUHU.

Hapsiny ¢ ¢opMupoBaHneM yMEHUH M HaBBIKOB B TPOIECCE NMPAKTHYSCKHUX 3aHATHMA
000011al0TCs, CUCTEMATU3UPYIOTCS, YINIYOISIOTCS M KOHKPETU3UPYIOTCS TEOpPETHUYECKHUE
3HaHMsI, BBIPAOATHIBAETCS] CHOCOOHOCTh U TOTOBHOCTh MCIOJIb30BAaTh TEOPETUYECKUE 3HAHUS HA
IIPAKTUKE, Pa3BUBAOTCS AHAIMTUYECKUE U NHTEIUIEKTYaJIbHBIE YMEHUS.

JlaGopaTopHble padoThl MpeaHA3HAYCHBI I TPUOOPETeHHST 00YJYarOlUMHUCS OIbITa
IIPAKTUYECKON pealnu3aliy IOJIYYEHHBIX TEOPETUYECKUX 3HaHUM. Meronnyeckue ykasaHus K
nabopaTopHbIM ~ paboTaM  JIOJDKHBI — NpopadaThiBaThesi — OOyYAIOMIMMHUCS  BO  BpeMs
camocTosiTeNnbHOW moarotoBku. Ilepen mposeneHueM nabopaTOpHBIX pabOT HpernojaBaTellb
KOHTPOJIMPYET HEOOXOUMBIN YPOBEHb MOJATOTOBKM O0YUYAIOLIUXCS K UX BBIIOJIHEHHUIO.

CaMocTosiTe1bHasi padoTa o0ydaloIMXcs MPEICTABISAET COO0H WHIMBUIYaJIbHOE
BBIMIOJTHEHHE BCEX BUJOB, 3asBJIEHHBIX B paOodeil mporpamMme TUCHUIUIMHBI, KOHTAaKTHOW M
CaMOCTOSITENIbHON PaboThl, KOTOPbIE (HOPMUPYIOT Y 00YUAIOIIETrOCs:

— BBIpaOOTKY HaBBIKOB CaMOCTOSITENIbHOM pabOThI ¢ UMEIONIEeCst UCXOIHOM HH(pOpMalIHei;

— TPAKTUYECKYIO PEATU3aLUI0 TEOPETUYECKUX 3HAHUM C MCIOIb30BaHUEM MHCTPYMEHTAIBHBIX
CPEICTB;

— KOMIUIEKCHOE MPUMEHEHNE KOMIIETEHUUH, TEOPETUYECKUX 3HAHUM, MPAKTUUECKUX HaBBIKOB
U YMEHMH, TpUOOPETEHHBIX IPU U3YYEHUN JAHHOW JUCLUIUINHBL.

IIpn npoBeneHMM KOHTAKTHBIX 3aHATUM, BbIaY€ MaTE€pUalOB M 3aJaHUM KO BCEM
3asBJICHHBIM BHUJaM KOHTAKTHOM M CaMOCTOATENBbHOM pPaboThl 0O0ydaroIMXCsl, KOHTpOJIE
TEKyIIeW yCIIEeBAEMOCTH IO HUM, a TaKXe MPH MPOMEXKYTOYHOM aTTeCTAallMy MO JUCHUIUIMHE
npernojiaBaTesb 005f3aH PYKOBOJCTBOBAThCS CPOKaMM, YKa3aHHBIMH B y4e€OHO-METOINYECKOH
KapTe AUCLUUIUIMHBI U rpadrke yd4eOHOTo mpolecca U caMOCTOSITEbHOM paboThl 00yUYarOLIUXCsI
no jucuuiuivHe. Ilpu 3TOM He JOMKHO BO3HMKATh IIPOTUBOPEUMH C  YTBEP)KIECHHBIM
ITonoxenneM O TEKyImeM KOHTPOJE YCIIEBAEMOCTH M NPOMEXYTOYHOM aTTECTAlUH
oOyyaromuxcst MO MI'TY um. baymana.

[Ippy KoHTpoJie TeKyumleld YyCHeBaeMOCTH W INPOMEKYTOYHOH AaTTeCTALHMHU
o0yvyammxcsl IpenoaBaTesb 0053aH MOJIb30BATHCS OLIEHOYHBIMHU CPEICTBAMH, KPUTEPUSMU
OLICHKH U HAYMCIIEHUS PEUTUHIOBBIX OAJIOB, MPEICTABICHHBIX B (DOHIE OLIEHOUHBIX CPE/ICTB
110 JAaHHOW JUCLMIUIMHE.
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