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Annoranus

Jucuunnuna «MHpopMalioHHbIe TEXHOJIOTUU» BXOAUT B 00pa30BaTeIbHYIO NPOrpaMmy
BBICIIETO O0pa3oBaHWsi — TMporpamMmy OakalaBpuara IO HAMpPaBICHUIO MOATOTOBKH/
crenuaibHoctd 15.03.04 «ABTOMaTH3alUs TEXHOJOTMYECKUX MPOLIECCOB M MPOU3BOJCTBY»
HaIPaBJIECHHOCTH «ABTOMATH3aLIUS TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOACTBY. Jucuurimna
peanmmu3yetcs kadenpoit «Ne31».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

OIIK-2 «IIpuMeHsATh OCHOBHBIE METOJIbI, CIIOCOOBI U CPEACTBA IMOJYYCHUS, XPaHCHHUS,
nepepadoTK HHPOPMALIUN

OIIK-4 «CrocobeH MOHMMATh MPUHIHUIBI PAOOTBI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI U UCIIOJIb30BaTh UX ISl PEIICHUS 3a/1a4 MPo(ecCHOHAIBHOMN 1eATEeTbHOCTIY

OIIK-6 «CrocobeH pemiaTh CTaHIAPTHBIC 3a/1a4d MPOPECCHOHAIBHON JEATEIHPHOCTH HA
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduecKoi KyIbTyphl C MPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHUKAITIOHHBIX TEXHOJIOTUI»

Conepkanve  JAMCHUIUIMHBL ~ OXBAThIBA€T  KPYr  BOMPOCOB,  CBS3AaHHBIX  C
MH(OPMALIMOHHBIMU TEXHOJOTHSMHU (M UHCTPYMEHTAIBHBIX CPEACTB) AJS PEIICHUS THUIIOBBIX
oOIIeHAYYHBIX 33729 B TPO(EeCCHOHABHOM ACSITETLHOCTH, C ABTOMATH3UPOBAHHBIMHI METOJaMHU
aHanM3a W 00pabOTKM HH(POpPMAIMM C MPUMEHEHUEM CPEACTB BBIUYUCIUTEIBHOW TEXHHKH,
BBIOOPOM  QJICKBATHBIX CYILIECTBY 3aJaud METOJOB PEIICHMs, TPUOOPETEHHUEM HABBIKOB,
HEOOXOUMBIX JIJISl CO3HATEIBLHOTO UCIIOIb30BaHUS MATEMAaTUYECKOTO anrmapara.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AHUN
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4ar0IIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHBIX eawnmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUCHHSI IO AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

llenpto mpemojgaBaHus  TUCIUIUIMHBI ~ SBISETCS  (OPMUPOBAaHHE Y  CTYACHTOB
HCOOXOJUMBIX HAaBBHIKOB M 3HAHHI B 00JIACTH CHCTEMBI KOMIBbIOTEpHOU anrebpsr SMathStudio,
YTO TIO3BOJIUT UM YCIICNIHO peIIaTh TEOPETHYECKHEe W MPAKTHYECKHE 3aladd B HX
poeCCHOHAIBHON JCSATEIBHOCTH.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMITETCHIIMAMU WIIM WX YacTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JOCTHKEHUS NTPUBEIACHBI B
Tabmuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI W MHAUKATOPOB UX JTOCTHIKCHUS

Kon u
Kareropus (rpynna) Kon n HauMeHoBaHME HHAUKATOpa
KOMIIETEHIIUH HAHMCHOBATHE JOCTH>KEHUS] KOMIIETECHLIUU
KOMIIETEHIINH
OIIK-2.3.1 3HaTb OCHOBHBIE METOMBI,
COCOOBI U CPesICTBA MOJIyUEHHs], XPAaHEHHUS,
OIIK-2 Ilpumenste | nmepepaboTKu HHPOPMAIUY B paMKax
OCHOBHBIE METO/IbI, npogeccuoHaIbHOMN e TeIbHOCTH
OBIeNpOPEcCHORANbHbIE cnocoOs! U cpeactBa | OIIK-2.VY.1 ymers npUMEHSTh METO/IbI,
KOMIIETEHIIH HOJIy4eHus, CHOCOOBI U CPENICTBA MOJIyYEHHs], XPAaHEHHUS,
XpaHEeHHUS, nepepadoTKu HHPOPMALIUU B paMKax
nepepadoTKu npodeccuoHaIbHOMN e TeTbHOCTH
uH(popManuu OIIK-2.B.1 B1ageTh HaBBIKAMU PAOOTHI C
uHpopmManueil B pamkax
1po(heCCUOHATILHOM e TeIbHOCTH
OIIK-4.3.1 3HaTh MPUHLIUIIBI paOOTHI B
OIIK-4 Cnocoben MIPOrpPaMMHBIX MPOJIYKTAX,
MOHMMAaTh MPUHLMIBI | 0O0ecneunBaoImxX chepy
paboThI npodeccnoHalIbHOM 1eATeNbHOCTH
COBPEMEHHBIX OIIK-4.Y.1 ymeTs UCNIONB30BaTh
Ob61enpodeccnonanbHble | THPOPMAITMOHHBIX MIPOrpaMMHBIE CPEICTBA ISl PEIIEHUs
KOMIIETEHIINH TEXHOJIOTHH 1 3aa4 NpoQecCuOHANTbHOM NesTeTbHOCTH
ucnoiab3oBath ux st | OIIK-4.B.1 Bnagers HaBbIKaMu
peleHus 3aaa4 NpUMEHEeHUs NTHPOPMALMOHHBIX
npoecCHOHANBHOM | TEXHOJIOTHH sl 00pabOTKH MMOITYy4EHHOH B
JeSITebHOCTH X0JIe Hay4YHbIX UCCIIeI0BAaHUH HH(pOopMau
1 0(hOpMIICHHUSI OTYETHOW JOKYMEHTAINH
OIIK-6 Cnocoben OIIK-6.3.1 3HaTh NPUHLMIBI, METOABI U
pemaTh CTaHIapTHBIC | CPENICTBA PEIICHUS CTaHAapPTHBIX 33134
3a71auu npodeccuoHaIbHOM e TeNbHOCTH Ha
npodeccuoHanbHOM | OCHOBE MH(OPMALIMOHHON U
JIESATEIIBHOCTH Ha 6ubnuorpaduyeckoit KyabTyphl ¢
Ob6menpogdeccnoHaibHbIe | OCHOBE MIpUMEHEHHEM HH(OPMAIIMOHHO-
KOMITETEHIIH MH(POPMALIMOHHON U | KOMMYHUKAIITMOHHBIX TEXHOJIOTUI
oubmmnorpaduueckoit | OIIK-6.Y.1 ymeTs pemars cTaHapTHbIE
KYJIBTYPBI C 3aauu Npo(ecCHOHANTBHOM NesTeTbHOCTH
pUMEHEHHEM Ha OCHOBE MH(POPMAIIMOHHON U
UH(POPMAIMOHHO- o6ubnuorpaduyeckoit KyabTyphl ¢
KOMMYHHUKAIIMOHHBIX | MPHUMEHEHHEM HHPOPMAIMOHHO-




TEXHOJIOTUH KOMMYHUKAITHOHHBIX TEXHOJIOTUH H C
Y4ETOM OCHOBHBIX TPEOOBaHHIA
nH(}OpMaAIMOHHOM 0€3011aCHOCTH
OIIK-6.B.1 BnageTh HaBbIKAMU
NpUMEHEHUST NTHPOPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B paMKax
poQeCCHOHATBHOMN e TETLHOCTH

2. Mecro nucuumumnbl B cTpykrype Ol

JucuummHa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPYU U3YYCHHUHU CIECAYIOINX AUCLUATIINH:

— «MaremaTtuka. MaremMaTUdeCKHI aHAITNU3,

— «MaremaTHka. AHAJIMTHYECKAsi TEOMETPUs U IMHEWHas anreopay;

— «Marematuka. Teopust BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKAY,

— «Duzukay.

3HaHUs, TOJYy4YEHHbIE NPU U3YYEHUU MaTepuajia JAHHOM AMCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLIMILINH:

— «HMcnosHATENBHBIE YCTPOUCTBA CUCTEM YIIPABICHUSAY,

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0BbeMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboTHI 10 TUCIHUTUIMHE (M PACIIPEICTICHIE ITOW TPYIOSMKOCTH M0 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemkocTs Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKocmup OuUCyUnIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHUCIIE:
nexuuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3ansrug  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmosmenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. OK3.
DK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Pa3nensl, TeMbl AUCHUTIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabIuUIIE 3.

Ta6muma 3 — Pa3aensl, TeMbl TUCIUIUIAHBI, KX TPYI0EMKOCTh




P Jlexmmum | 113 (C3)| JIP KII CPC
a3JIeNIbl, TEMbI TUCITUILTHHBI

(uac) (uac) (gac) (uac) (gac)
Cemectp 4
Paspgen 1. Beruucnenus B nakere SMathStudio
Tema 1.1. OOmas  XapaKTepuCTHKa  IIaKeTa
SMathStudio.
Tema 1.2. Briumciaenne B makere  SMathStudio 6 ) 10 i 18

Tema 1.3. Maccussl B makere SMathStudio

Tema 1.4. T'paduka B makere SMathStudio

Tema 1.5. CuMBOIbHBIE BBIYUCIEHUS B IAKETE
SMathStudio

Pazmen 2. IIporpammupoBanue B makere SMathStudio
Tema 2.1. be3momynpHOE TpOrpaMMHpPOBAHHE B
nakete SMathStudio

Tema 2.2. MoayibHOE NMPOrpaMMHPOBaHKE B MAKETE 5 - 3 - 10
SMathStudio

Tema 2.3. TIporpaMMHpOBaHUE THITOBBIX 3a]1a4 B
noanporpammax — pyHkimsax SMathStudio

Paznen 3. PemieHue MHXXEHEPHBIX 337ady B IAKETe
SMathStudio

Tema 3.1. PemieHune HeNWHEWHBIX YpaBHEHHH W
mddepennmanbHbix ypaBaennit SMathStudio

Tema 3.2. PelueHue ONTUMHU3ALMOHHBIX 3a1a4 B 6 - 4 - 10
nakere SMathStudio

Tema 3.3. Pemenue 3afau TeopuM BEpOATHOCTEH U
MaTeMaTHYecKol cTaTHCTHKY B makete SMathStudio
Tewma 3.4. O6paboTKa SKCIIEPUMEHTANBHBIX JAHHBIX

HUroro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarolMMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabiaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

Howmep Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUM
paszznena
Pa3nen 1. Berunciaenns B makere SMathStudio
Obwas xapakmepucmura nakema SMathStudio.
CoBpeMeHHBIE MaTEeMaTUYECKHE I1aKeThl, BO3MOXXHOCTH M CTPYKTypa
Tema 1.1 nakera SMathStudio, mnporpaMmHOe OKHO SMathStudio, paborta ¢
nokymeHntamu SMathStudio.
Boruucnenue ¢ nakeme SMathStudio
1 KOHCTaHTBI, TMIEPEMECHHBI, OIICPATOPLI IPHCBaAMBAHUA U BBIBO/JbI, apI/I(i)MeTI/IT-IeCKI/Ie
Tewa 2.1 onepaunn SMathStudio, BcTpoeHHbIe GYHKIIMU U QYHKIUU TOJIb30BATENs,
OTIEpPaTOPBI MATEMATUUECKOTO aHAJIN3a.
Tema 13, Maccuevl 6 nakeme SMathStudio.
Omnpenenenne u o00o3HadeHue MaccuBa B makere SMathStudio, cosmanue




MacCHBOB, BBIJICIICHUE CTOJIONA U CTPOKH MAaTpPHIIBI, TaOIUIIBI U paOOThl B HUMH,
OCHOBHBIE ()YHKIIMU 00pabOTKH MacCHUBOB, BBIYHCICHUS C MACCUBAMH, (PYHKIMH
COPTHUPOBKHU 3IEMEHTOB BEKTOPOB U MATPHIL.

Tema 1.4.

I'paguxa 6 nakeme SMathStudio.

OCHOBHBIE HMHCTPYMEHTBHI JJISi TOCTPOEHHUS TpaduKOB, TOCTPOCHUE

rpadukoB (YHKIIMM OJHOH TMEPEeMEHHOH B JIEKapTOBOM

KOOpJMHAT, TOCTpOCHHE TpadukoB (YHKIHUKM OJHOW TEPEMEHHOW B

CUCTEMC

HOJISIpHOfI CUCTCMC KOOpAUHAT, TIOCTPOCHUEC JHUATrPaAMM.

Tema 1.5.

Cumeonvuuie eviuucnenus ¢ naxkeme SMathStudio.
KoMaHapl CHUMBOJIBHBIX BBIYMCIEHHUM, BBIIOJIHEHHE CUMBOJIBHBIX BBIYUCIIECHU,
CHMBOJIbHOE PELICHUE YPABHEHUI U CUCTEM YPABHEHUI.

Paznen 2. IIporpammupoBanue B makere SMathStudio

Tema 2.1

Besmooynvroe npoepammuposanue 6 nakeme MathCAD Prime.
[IporpammupoBaHve  JIMHEMHBIX  QJITOPUTMOB,  [POrPAMMHUPOBAHUE

PAa3BCTBIIAIOIIUX AJIrOpUTMOB, nporpaMMHupOBaHuC TUKINYCCKHUX

aJrOPUTMOB.

Tema 2.2

Mooynvroe npoepammuposanue ¢ nakeme SMathStudio.

CymHOCT, W MPEMMYINECTBA MOJIYJIBHOTO MPOTPAMMHPOBAHHS, OMHCAHHC
HOIIPOrPaMMBbI-QYHKIIMH W JIOKAJIbHBIN OMEepaTop MPUCBanBaHUs, OOpAIICHHE K
noanporpaMme — (QYHKIMH, MOPOTPAMMHUPOBAaHHE JIMHCWHBIX aJrOPUTMOB B
byHKIHH, Pa3BETBISIONIUX

JITOPUTMOB B IOANPOrpaMMe — GYHKLHH, IPOITPAMMHUPOBAHNE IUKINYECKUX

HoQmporpamMmme  — IpOrpaMMHUPOBAHUE

AIITOPUTMOB B TIOATIPOrpamMMe — (QYHKIIUH.

Tema 2.3

llpoepammuposanue munogvlx 3a0au 8 NOONPOSPAMMAX — QYHKYUAX
SMathStudio.

IIporpamMmmMupoBaHue  pa3BETBISAIOIUXCS  AITOPUTMOB, I[POTPaMMHUPOBAHUE
IIUKJIOB THITa apu(h)METHIECKON TPOTPECCHH, MPOTPAMMHUPOBAHUE UTEPAITMOHHBIX

IIUKJIOB

Pasnen 3. Penenue nH:KeHepHBIX 3a1a4 B makere SMathStudio

Tema 3.1

Pewenue nerunetinvix ypasnenuil u ougpepernyuanvnvix ypasnernuti SMathStudio.
Pelienne HeTMHENHBIX YpaBHEHUH, PEILIEHUE CUCTEM YPABHEHUH, pellIeHNE

OOBIYHBIX JU(PepeHINaTbHBIX YPaBHEHUH.

Tema 3.2

Pewenue onmumuzayuonnvix sadau 6 nakeme SMathStudio.

Pemienrie  ONTUMH3AIMOHHBIX ~ 3amad  0e3  OrpaHUuYCHUl,  pelICHHUE

ONTHMHU3ALMOHHBIX 33/1a4 C OTPAaHUYEHUSIMH, PEIICHHE ONTUMH3AIMOHHBIX 3a]a4
U3 YCIIOBHUH SKCTpeMyMa LeJIeBOH (QYHKLINH.

Tema 3.3

Pewenue 3a0au meopuu 6epossmmHocmei u Mamemamuyeckol Cmamucmuk 6
naxeme SMathStudio.
Ciny4aiiHble BEIMYMHBI U UX YKCIIOBBIE XapaKTEPUCTUKH, MOJIETUPOBAHUE

CJ'IyLIaI\/’IHBIX BCJIMYHH, MOCTPOCHUC TUCTOIPaMM OTHOCHUTECJIBHBIX YaCTOT I10
BI)I6OpO‘—IHOI\/II COBOKYITHOCTH, BBIYHMCICHUC BI)I60pO'-IHI)IX OLCHOK AJId
YHUCJIOBBIX XapaKTCPUCTUK CHy‘I&ﬁHBIX BCJIINYHH.

Tema 3.4

Obpabomxa IKCNepUMEeHMAIbHbIX OAHHBIX.
CrnaxuBanue  (¢uiapTpanms)  3allyMIICHHBIX
JUCKPETHBIX JaHHBIX, IIOCTPOEHHE TMapHBIX OHMIMPHYECKHX 3aBUCHMOCTEH,

JaHHBIX, HUHTCPIIOJIALUA

MHOXCCTBCHHAA OMITUPUYCCKasA 3aBUCUMOCTD.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS




TeMbl MpakTHUECKUX 3aHATHI U UX TPYILOEMKOCTh NPUBEICHBI B TAOIHULIE S.

Ta6imma 5 — [IpakTrudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

W3 Hux Ne
No | Tembl npaktrdeckux | @opMbl IpakTUUYECKUX | TpPymOEeMKOCTb, |IPaAKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) MIOJTOTOBKH, | TUCIIMII
(gac) JIMHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEACHBI B TaOIHIIC 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 HuX Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOHR | pasiena
/o (gac) MMOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 4
Brrunciienne MaTeMaTH4eCKUX BBIPAXKEHUN B
1 . 2 - 1
nakere SMathStudio
5 JleiicTBus Hax MaTpuliamu. PelieHust cucrem 5 i 1
JIMHENHBIX aNreOpanyecKux ypaBHEHHM
3 | [loctpoenue rpadukoB GyHKIMIA 2 - 1
Pemenne HEKOTOPBIX BUJOB YPABHEHHUN U
4 - . 2 - 1
cucteM ypaBHenuii B SMathStudio
5 BeinonHenue omnepauuidi ¢ BEKTOpaMH U 3 i 12
KOMILICKCHBIMU YHCIaMHU ’
Omnpenenenue u HCIIOJIb30BaHNE
6 | mpousBomHOW  (YHKIMU IS  pEHICHUS 3 - 2,3
ornpenenéHubIX 3amau B SMathStudio
OmnpeneneHve W HCIOJIB30BAHUE OMEPALUN
7 | MIHTETpUPOBAHHS JUTst pereHus 3 - 3
onpeaenéuubix 3a1a4 B SMathStudio
Bceero 17 -

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOW PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bupl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabnuna 7 — Bunbsl caMmocTosTenpHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3y4eHne TeOpeTHIECKOro MaTepuana 26 26




nucuurinabl (TO)
[ToaroroBka K TEKyIIeMy KOHTPOJO 4 4
ycneBaemoctu (TKY)
[ToaroroBka kK MpOMEKYTOUHOM 8 8
arrectaruu (I1A)

Bcero: 38 38

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThl 00yYaroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOINYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B

.. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Iudp/
URL anpec

bubnuorpadudeckas ccoplika

Komgectso
SK3EMILISIPOB
B OMO/IOTEKE

(kpome
ANEKTPOHHBIX
IK3EMILISIPOB)

https://e.lanbook.com/book/264395

l'onybeBa, H. B. Wcnonb3oBanue
BO3MOXXHOCTEH mpuioxxeHuss SMath
Studio TS peuieHus 3a;ay
MaTEeMaTHYeCKOr0 MOJEIIMPOBAHUS
yuebHoe nocobue / H. B. I'onybeBa. —
Owmck : OMI'VIIC, 2022. — 122 ¢. —
ISBN 978-5-949-41291-6. — TekcT :
ANEKTPOHHBIN // JlaHb : 3IEKTPOHHO-
oubnmuoreuynast cucrema. — URL:
https://e.lanbook.com/book/264395
(mata obpamenus: 25.01.2025).

https://smath.com/ru-RU

PykoBoacTeo MOJIb30BaHUSA
Odwunmanpupii  caéit  SMathStudio
URL: https://smath.com/ru-RU (nara
obpamenus 10.01.2025)

https://e.lanbook.com/book/437630

beixosckas, JI. B. MouaenupoBanue
AJEKTPUUYECKUX TEMel: TMPaAKTHKYM :
yuebnoe nocobue / JI. B. brikoBckas,
B. B. beikorckuii, H. FO. Ymakoa. —
Openoypr : OI'Y, 2023. — 139 c. —
Texkcr:  osnexTponHslii /  JlaHb

ANEKTPOHHO-OMOIMOTEYHAs  CHUCTEMA.
— URL:
https://e.lanbook.com/book/437630

(mata oOpamenus: 02.02.2025). —
Pexum  nmocryna: JUIsL  aBTOPH3.




OJIb30BAaTEJIEN. ‘

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DJIIGKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

URL aapec HaumenoBanue
Lms.guap.ru Cuctema auctrannuonnoro ooyuenus ['YAIT (CHO I'VAII)

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca [0 JUCHUILIHHE.
[Tepeuenp UCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

SMathStudio

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH )

MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS

KomMmnbrotepHslii kacce

10. OueHouHbIE cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTaAIIuN

By npomexyTO4YHON aTTecTalluy [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecTsl.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun ouleHKH ypoBHSI CQOPMUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOM W JIONOJHHUTEIBHOW JIMTEPATYPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMaTM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIHLHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaracT €ro, ONHPasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHA;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

K
Neo /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa o
WHAWKATOpa
ITpuBenens! B Ta61.18
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencraBieHs! B Tadnue 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon

Ne /m [Tepeuens BompocoB (3aga4) amns 3a4dera / qudd. 3adera

WHJINKATOpa




‘ Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO ‘

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
Mpe/ICTaBICHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 111 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBON PaOOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Ta6ymia 18 — [IpumepHslii mepedeHb BOPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

1 Tun) 3aganne KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM OJIHOTO BEPHOTO
OTBETa U3 YETHIPEX MPEUIOKCHHBIX 1 000CHOBaHHEM BHIOODA.

KaxoBa ocHoBnas pynkuus SMathStudio

1 a) O6paboTKa TEeKCTOBBIX JOKYMEHTOB; OIIK-2.3.1
0) CUMBOJILHBIC U YHCIICHHBIC BEIYMCIICHHUS,
B) Co3nanue rpaduueckux n300paskeHui;
r) Benenune 0a3 qaHHBIX.

1 Tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJHOI'O BEPHOI'O
OTBETa U3 YETHIPEX MPEUIOKEHHBIX 1 000CHOBAaHHEM BBIOOpA.

Kakoii Tun Beraricnennii nognepxkusaer SMathStudio

2 a) TonbKO YHCIICHHBIE; OIIK-2.VY.1
0) TonbKO CUMBOJIBHEIE;

B) UncCIlieHHbIE U CUMBOJIBHBIE;
r) Tonbko rpaduueckue.

1 Tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BEBIOOPOM OJTHOI'O BEPHOTO
OTBETAa U3 YETHIPEX MPEUI0KEHHBIX U 000CHOBAHKUEM BbIOODA.

Kaxoi tin JAAaHHBIX UCTIOJIB3YCTCA HJI IMPEACTABICHUA MAaCCUBOB B

3 SMathStudio OIIK-2.B.1
a) Criucku;

0) Maccussl;
B) BekTopsr;

r) MaTpuyHbI€ CTPYKTYPBHI.

1 Tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BEBIOOPOM OJTHOI'O BEPHOTO
OTBETA M3 YEThIpeX MPEUIOKEHHBIX 1 000CHOBAaHNUEM BBHIOODA.

Kakoit Tun rpaduxoB moxHo ctpouts B SMathStudio

4 a) Tonpko nuHEHHBIE TpadUKH; OIIK-4.3.1
6) Tonbko KpyroBsle rpadKy;

B) JIunelinble, kpyrossie u 3D rpaduxuy;
r) Tonbko 3D rpaduxu.

1 Tumn) 3aganre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJHOT'O BEPHOTO
OTBETA U3 YEThIpeX MPeUIOKEHHBIX U 000CHOBAHUEM BBIOODA.

Kaxko# u3 cneayromux mpoueccoB MOKHO BBIITOJIHUTE C TTIOMOIIBIO

5 CHUMBOJIbHBIX BeruucieHuii B SMathStudio OIK-4.Y 1
a) Pemenne nuddepeHmanbHbIX ypaBHEHHI; T
6) Co3aHue TeKCTOBBIX JOKYMEHTOB;

B) Benenue Oyxranrtepuu;

r) PenaktupoBanue n3o0paxeHuil.




1 Tum) 3aganue KOMOMHUPOBAHHOTO THITA C BHIOOPOM OJIHOT'O BEPHOTO
OTBETAa U3 YETHIPEX MPEUIOKECHHBIX 1 000CHOBaHHEM BHIOOpA.

Kaxoit s3Ik mporpaMMHupoOBaHus UCTIOIb3yeTcss B SMathStudio s
CO3/IaHHUS MOJIb30BATEIBCKUX (PYHKITHIA

a) Python;

0) C++;

B) Java;

r) BeTpoennsiii si3p1k SMath.

OIIK-4.B.1

1 Tun) 3aganre KOMOMHHUPOBAHHOTO TUIIA C BLIOOPOM OJTHOT'O BEPHOTO
OTBETa U3 YETHIPEX MPEUIOKCHHBIX 1 000CHOBaHHEM BHIOOpA.

Kakoii 1 BeIMUCICHUI MOXKHO BBITIOJIHATH C TIOMOIIBIO BCTPOCHHBIX
¢ynkuuit SMathStudio

a) Tonpko apudmMeTnyecKue,

0) TonbKo JIoTHYECKHUE;

B) ApudpMeTnIecKre, TPUTOHOMETPUIECKUE M CTATUCTHYCCKUE;

r) TONBKO CTAaTUCTHYECKUE.

OIIK-6.3.1

1 Tun) 3aganue KOMOMHUPOBAHHOT'O THIIA C BEIOOPOM OHOTO BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX U 000CHOBAHHEM BBIOODA.
Kak MoxxHO co3mathk MaccuB B SMathStudio

a) C nomomsto komansl "Create Array";

6) C nmomomrsio ¢pynkuuu "Array()";

B) MaccuBbI HE TTO/IJICPKUBAIOTCS;

r) C nomomisio komans! "New List".

OIIK-6.Y.1

1 Tum) 3aganne KOMOMHHPOBAHHOTO TUIIA C BEIOOPOM OIHOTO BEPHOTO
OTBETA M3 YEThIpeX MPEeUI0KEHHBIX 1 000CHOBAaHNEM BBHIOODA.

Kaxkoii Tun rpadudeckoro npencTaBiaeHus TaHHBIX HE TOAIePKUBACTCS
B SMathStudio

a) 'mcrorpammer;

0) Jluneitnpie rpaduku;

B) Kpyrossie rpaduku;

r) AHUMaIus.

OIIK-6.B.1

10

1 Tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BEBIOOPOM OJTHOI'O BEPHOTO
OTBETA M3 YEThIpeX MPEUI0KEHHBIX 1 000CHOBAHNEM BBIOODA.

Kakoit u3 cienyromux mojxoA0B OTHOCUTCS K 0€3MOTyIbHOMY
nporpamMmmupoBanuio B SMathStudio?

a) Mcnonb3oBanue GpyHKIUH U1 OpraHu3aluy KoJa,

0) [Ipsimoe HanucaHnue koja 6e3 pa3eeHus: Ha MOJIYJIH,

B) Co3nanue 6MOIMOTEK J1JIsl MOBTOPHOTO UCIOIB30BAHUS KO/,

r) Mcrionp30Banue riio0aibHBIX TEPEMEHHBIX JIJIsl XpaHEHHsI JAaHHBIX.

OIIK-2.3.1

11

1 Tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BEBIOOPOM OJTHOI'O BEPHOTO
OTBETA M3 YEThIpeX MPEUI0KEHHBIX 1 000CHOBAHNEM BBIOODA.

Kakoit u3 cienyromux METo10B SBJISIETCS OCHOBHBIM ITPEUMYIIIECTBOM
MOAyJIbHOTO IporpammupoBanus B SMathStudio?

a) YrpoleHue oTiaaku Koja,

0) YBennueHue BpeMEHHU BbIMOJIHEHUS IPOTrPaMMBbl;

B) CJI0)KHOCTb B YIIPABJICHUH 3aBUCUMOCTSIMH;

r) Heo6X0TMMOCTh B HCITOJTb30BAaHUH TII00ATBHBIX TEPEMEHHBIX.

OIIK-2.V.1

12

1 tum) 3aganre KOMOMHUPOBAHHOTO TUTIA C BBIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIPEX MPEUI0KEHHBIX U 000CHOBaHUEM BHIOOpA.

Kakoii u3 cienyromnmx BapuaHToB JIYYIlle BCETO OMHUCHIBAET
WCIIob30BaHue noamnporpamm B SMathStudio?

a) [TogmporpamMmpl HE MOTYT IPUHUMAThH APTYMEHTHI,

OIIK-2.B.1




0) IToanporpaMmsbl O3BOJISIOT TOBTOPHO MCIIOJIB30BATh KO IS
pellIeHns TUIIOBBIX 3a/1a4;

B) [Toanporpammsl Bceraa BO3BpalatoT TOJIBKO OAHO 3HAYCHUE;

r) [lognporpaMMel He MOTYT OBITH BBI3BAHBI U3 JPYTUX MOIIPOTPAMM.

13

1 Tum) 3aganue KOMOMHUPOBAHHOTO THITA C BHIOOPOM OJTHOT'O BEPHOT'O
OTBETa U3 YETHIPEX MPEUIOKCHHBIX 1 000CHOBaHHEM BHIOODA.

Kaxkoit u3 cnenyromux HeOCTaTKOB XapaKTepeH sl 0e3MOIyIbHOTO
IIPOrpaMMUpPOBaHUA?

a) JIerkocTs B MOHMMAaHUU KOJIA;

0) Crio>kHOCTP B MOAJICPIKKE U PACIIUPEHUH KOQ,

B) BpIcOKast mpon3BOIUTEILHOCTD,

r) IIpocroTra B oTnazaxe.

OIIK-4.3.1

14

1 i) 3aganne KOMOMHUPOBAHHOTO TUIIA C BEIOOPOM OJHOTO BEPHOTO
OTBETa U3 YETHIPEX MPEIUIOKEHHBIX 1 000CHOBAaHHEM BBIOOpA.

Kaxkoii u3 cieayomumx 31eMEeHTOB SBISETCS KIFOUEBBIM B MOTYIbHOM
nporpammupoBanui B SMathStudio?

a) Mcronp3oBaHue riI00aabHbBIX IIEPEMEHHBIX;

0) Pa3znenenne koia Ha HE3aBUCHMEBIE MOJTYJIH,

B) Hanmcanwue Bcero xoja B oqHOM (aiise;

r) OTKa3 OT UCNOJIb30BAHUS PYHKIIMH.

OIIK-4.V.1

15

2 tumn) 3agaHne KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM HECKOIBKUX
BapUAHTOB OTBETA U3 MPEI0KEHHBIX

Kakue u3 cnenyromux Qynkuuii qoctynssl B SMathStudio

a) CUMBOJIbHBIE BBIUMCIICHUS,

0) UnciieHHbIC BEIYHCIICHHUS;

B) OOpaboTKa TEKCTOBBIX JOKYMEHTOB;

r) I'padmueckoe nmpencraBieHne qJaHHBIX.

OIIK-4.B.1

16

2 tun) 3agaHue KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 NMPEITIOKEHHBIX

Kaxkue Tumb BeruncneHnit Mo>xHO BBITTONTHATE B SMathStudio

a) Apupmernueckue;

0) Jloruueckue;

B) CTaTtucTuueckue;

r) TpuronomeTpuyeckue.

OIIK-6.3.1

17

2 tumn) 3agaHue KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM HECKOIBKUX
BapUAHTOB OTBETA U3 MPEIIOKEHHBIX

Kakue onepamnnu Mo>XHO BBITIOJHATH ¢ MaccuBamu B SMathStudio
a) Cl10’KeHre MacCHUBOB,

0) YMHOXEHHE MAaCCUBOB;

B) M3BNevyeHne noiMaccuBoB;

r) COpTHpPOBKA MaCCHBOB.

OIIK-6.Y.1

18

2 tun) 3agaHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOIBKUX
BAapUAaHTOB OTBETA U3 NPEAJIOKEHHBIX

Kakue u3 crnegyromux 3a1a4 MOKHO peluTh ¢ nomouisio SMathStudio B
VHXEHEPHBIX IPUIIOKEHUAX

a) Pacuer HanpskeHuit B MaTepuanax;

6) MopenupoBaHue TMHAMHYECKUX CHUCTEM;

B) OnTrMH3a1us NpOIECCOB;

r) Co3/1aHne TEKCTOBBIX OTYETOB.

OIIK-6.B.1

19

2 tumn) 3agaHrue KOMOMHUPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 MPEAJIOKEHHBIX
Kaxue MeTopl MOYKHO HCIIOJIb30BATh JUIsl pEIIeHUs] HETMHEHHBIX

OIIK-2.3.1




ypaBHeHu# B SMathStudio

a) Meron HrroToHa;

0) Merox Oucekiuu;

B) MeToa rpaiu€HTHOrO CITYCK;
r) Mertop Diinepa.

20

2 tun) 3amaHre KOMOMHUPOBAHHOTO TUIIA C BEIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 MPEITIOKEHHBIX

Kakwue u3 creayromux MeTo10B onTUMuU3aun 1octynssl B SMathStudio
a) JIuHeiiHOe TporpaMMHUPOBAHUE;

6) MeTros1 HAaMMEHBIINX KBAJIPATOB,;

B) ['eHeTHYECKHE AITOPUTMBI;

r) Metoj cumIuiexc.

OIIK-2.V.1

21

2 tumn) 3agaHue KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 MPEIJIOKEHHBIX

Kakue n3 cienyrommx cTaTUCTUYECKUX METOJ0B MOYKHO IPUMEHSTH B
SMathStudio

a) OLleHKa mapamMeTpoB pacipeeIeHUs;

0) IlpoBepka rumores;

B) Perpeccuonnslii anamus;

r) KnactepHbliil ananus.

OIIK-2.B.1

22

2 tumn) 3agaHne KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM HECKOIBKUX
BapHaHTOB OTBETA U3 MPEIJI0KESHHBIX

Kakwue tumnsl rpagukoB MoxHO cTpouTh B SMathStudio

a) JIuneitnsle rpadukmy;

0) ['ucTorpammer;

B) Kpyrossie rpaduku;

r) 3D rpaduxmn.

OIlK-4.3.1

23

2 tun) 3ajaHue KOMOMHUPOBAHHOT'O THIIA C BBIOOPOM HECKOJIBKUX
BapUAaHTOB OTBETA U3 MPEIOKEHHBIX

Kakue pynkmmm ais 00paboTKH SKCIIEPUMEHTABHBIX TAHHBIX
noctymnsbl B SMathStudio

a) GunbTpanus 1aHHBIX;

0) UuTeprionsnus;

B) ANIpoKcHMaIus;

r) 'enepanus ciy4aiHbIX YHCElL.

OIIK-4.V.1

24

2 tun) 3agaHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOIBKUX
BapUaHTOB OTBETA U3 MPEITIOKEHHBIX

Kakue u3 crnegyromux yrBepKaeHU BEpHBI sl 0€3MOAYIBHOTO
nporpammupoBanus B SMathStudio

a) Kox Hanmcan B oiHOM (aiie;

0) Jlerko moanep>xuBaTh U pacHIUPATH KO,

B) OTCYTCTBUE CTPYKTYpPHI B KOJIE;

r) Mcnonb3oBanue GyHKIMHI U1 opraHu3aiiy Koja.

OIIK-4.B.1

25

2 tun) 3agaHrue KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBbKUX
BapUaHTOB OTBETA U3 MPEITIOKEHHBIX

Kakue u3 crnenyronux NnpeuMytiecTB OTHOCITCS K MOAYJIbHOMY
nporpammupoBanuio B SMathStudio

a) YrporieHue oTIaaKu;

0) IloBbIlIeHNE YUTAEMOCTH KOJIa;

B) YBeJIUYEHNE BPEMEHU BBIMOJIHEHUSI IPOTPAMMBI;

r) Bo3M0OXHOCTh NOBTOPHOI'O MCIOJIb30BaHNUs KOJA.

OIIK-6.3.1

26

2 tun) 3ajaHne KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKUX

OIIK-6.Y.1




BAapHaHTOB OTBETA U3 MPCATOKCHHBIX

Kakue u3 crnenyromux yrBepKAeHUI BEPHBI ISl TOANIPOTrpaMM B
SMathStudio

a) [loanporpamMmsl MOTyT IPUHUMATh HECKOJIBKO apIyMEHTOB;

0) [TogmporpamMmsbl Bcer/ia BO3BPAIIAlOT MACCHB 3HAUCHUI,

B) [ToanporpamMmbl MOT'YT OBITH BBI3BAHBI M3 IPYTUX MOAIIPOrPaMM;
r) [TogmporpaMmmbl HE MOTYT U3MEHSTH IJI00ATBHBIC TTIEPEMEHHBIE.

2 tun) 3ajaHre KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 MPEITIOKEHHBIX

Kakue u3 creayromux HeA0CTaTKOB XapaKTepHBI sl 0€3MO Ty IbHOTO
IIPOrpaMMHUPOBaHUS

27 OIIK-6.B.1
a) CJI0KHOCTb B OTJIAJIKE;
0) JlerkocTh B TOHUMaHUU KOJIa;
B) BbIcOKast BEpOSITHOCTh BO3HUKHOBEHUS OLLIUOOK;
r) HeB03MOXXKHOCTH MOBTOPHOTO MCMOJIB30BaHUS KOJIA.
2 tun) 3ajaHre KOMOMHUPOBAHHOTO TUIIA C BEBIOOPOM HECKOJIBKUX
BapHAHTOB OTBETA U3 MPEAJIOKEHHBIX
Kakwue u3 creayromux 371eMEHTOB SBISIFOTCS KIFOYEBBIMHA B MOYJIbHOM
nporpamMmmupoBanuu B SMathStudio
28 OIIK-2.3.1
a) Pa3nenenue koja Ha HE3aBUCUMbIE MOJYJINU;
0) Mcnonp3oBanue ri100aabHbIX TEPEMEHHBIX
B) Co3nanue OMOIMOTEK /1711 HOBTOPHOI'O UCIOIb30BaHMS;
r) Hanucanue Bcero kona B ogHOM (aiine.
3 tumn) 3agaHue 3aKPHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
ConocraBbTe MOHSITHE U ONPE/ICTICHIE
Hcnons3zoBanue
Apudmernaeckue .
1 A | mepeMeHHBIX U BbIPAXKECHHM
BBIYHCIICHUS
JUISL IOJTY4€HHUS PE3YJIbTaTOB
Omnepanuu ¢ 9uciaamMu u
2 | CuMBOJIbHBIE BBIYUCIICHUS b
29 IIEpEMEHHBIMU OIIK-2.V.1
AHanu3 JaHHBIX U BBIBOJ]
CraTtuctuueckue
3 B | cratmcTrueckux
BBIYUCIICHUS .
nokasaresien
OTtser
1 2 3
3 tum) 3agaHue 3aKPHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
ComnocTaBbTe NOHSATHE U OINIpEICIICHUE
1 | Co3manue maccuBa A | @yskius "Array()"
CrnoxeHue, yMHOXKEHUE
2 | Onepanuu ¢ MacCUBaMu b COpTPIpOBK’ay ’
30 OJHOMEpHEIE 1 OIIK-2.B.1
3 | Tunsl MaccuBOB B p
MHOTOMEpPHBIE MaCCHUBBI
OtBer
1 2 3
3 Tun) 3aaHue 3aKpBITOrO THIIA HA YCTAaHOBJICHHE COOTBETCTBUSI.
ConocraBbTe NOHSTHE U ONPE/IETICHIE
31 [Ipumenenue OIlIK-4.3.1

MopaenupoBanue
TUHAMHYECKUX CUCTEM

1 A MaTeMaTUYEeCKUX MoJelei

IUIS aHaIn3a




Onpenenenue

2 | Pacuer HanpspkeHUi b | MakcUManbHBIX U
MUHHUMAJIBHBIX 3HAYEHUN
Boruncnenne MexaHn4ecKux

3 | OntuMu3anust MpoIeccoB B
XapaKTEPUCTUK MAaTEpPUAJIOB

Otser
1 2 3

3 tumn) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
CorocTaBbTe MOHATHE U OTIPE/ICIICHUE

HrepatimoHHbIi METO JU1st
1 | Meron Herotona A pall . ala
HAXO0XJIeHUs] KOpHEH
Merton 1151 YUCIEHHOTO
eIIeHUs
2 | Meron Oucekunu b EI/I (bepeHIIATbHBIX
32 . OIIK-4.VY.1
ypaBHEHUH
Meron nenenus oTpe3ka
3 | Metog Ditnepa B | momonam 1uist HaXOKACHUS
KOpHEN
OTtser
1 2 3
3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHHE COOTBETCTBUSI.
CornocTaBbTe MOHATHE U ONPEICTICHUE
. MeTton anst HaXOXKACHUS
JluneriHoe A A N
1 A | onTHUMaJbHBIX PELIECHUI B
MIpOorpaMMHUpPOBaHUE N
JMHEHHBIX CHCTEMax
MeTto1 HAaMMEHBIINX CratucTrudecKkuil MeTo 1 Jist
33 2 b OIIK-4.B.1
KBaJIpaToOB anmnpOKCUMAIlMU JaHHBIX
OBOJIOIMOHHBIN alITOPUTM
3 | 'enernveckue anropuTMBbI B .
JUISl IOMCKA PEIIeHU
OTtser
1 2 3
3 tum) 3agaHue 3aKPHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
ConocTaBbTe MOHSATHE U ONPEJIECTICHUE
MeTtog ansa aHanmza
Onenka napameTpoB
1 A | 3aBuCcMMOCTY Mexay
pacrnpeneneHus
nepeMeHHbIMU
MpoLecc onpeseneHns
2 | IlpoBepka rumoTte3 b | xapakTepuctuk
34 POBEP pakrep OITK-6.3.1
pacnpezeneHvs
MeToa ans npoBepku
3 | PerpeccronnsIii anamm3 B | ctatnctnueckux
npeAnooXeHNN
OrtBert
1 2 3
3 tum) 3agaHue 3aKPHITOTO THIA HA YCTAHOBJICHUE COOTBETCTBHS.
35 ConocTaBbTe MOHSATHE U ONPEIETICHUE OIIK-6.Y.1

| 1 | Ounsrpamms nanmbx

| A | Ipouecc crnaxupanus




JTAHHBIX
Meton g HaxXOXKICHUS

2 | UaTepnonsmms b A X il }
IPOMEKYTOYHBIX 3HAYCHHIA
ITon6o KWW JUTS

3 | AnnpokcumManus B 100p DyHKIHH 1
OIMCAHUS JAHHBIX

OtBer

1 2 3

3 tumn) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
CormocTaBbTe MOHATHE U OTPE/ICIICHUE

I'padpuueckoe
1 | JIuneitabie rpaduku A | npeacraBieHUE JaHHBIX B
BHJI€ CTOJIONKOB

Buszyanu3anus 1aHHBIX B

2 | Tncrorpamw: b TPEXMEPHOM IPOCTPAHCTBE
36 OIIK-6.B.1
I'paduueckoe
IpeACTaBICHUE
3 | 3D rpadukn B Peil
3aBUCHUMOCTHU MEXY
IePEMEHHBIMH
OTtser
1 2 3
3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHHE COOTBETCTBUSI.
ComnocTaBbTe IOHSATHE U ONIPEICIICHUE
OcHoBHast pyHKLIUS CHUMBOJIbHBIC U YHCIICHHBIE
1 : A
SMathStudio BBIYMCIICHHSI
[Tonnep>kuBaeMble TUIIBI .
2 Bmiﬁcieﬂnﬁ b | Berpoennsiii si3pik SMath
37 OIIK-2.3.1
S3BIK IPOrpaMMHUPOBAHHUS
O0paboTka TEeKCTOBBIX
3 | AN mONb30BaTENbCKUX B
. JOKYMEHTOB
byHKIMIA
OTtser
1 2 3
3 tum) 3agaHue 3aKPHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
ComnocTaBbTe NOHSATHE U OIIPEICIICHUE
Kon nanucan B o1HOM
9 be3monynsHOE
1 | ¢aiine 6e3 pa3nenenus Ha A
IpOrpaMMHUPOBaHKE
MOJTYJTH
5 OTcyTcTBHE CTPYKTYPHI U 5 MonaynsHOE
OpraHu3allfy B KOJEe IpOrpaMMHUPOBaHUE
38 E PRl OIK-2.Y.1
Cno>XHOCTh B OTJIAKE U
3 B | Iloanporpammsl (pyHKIMM)
MOJIIEPIKKE
4 Wcnonb3oBanue pyHKIUI r be3smonynsHOE
JUISL OpraHu3alluy KoJia MIPOTrPaMMUPOBAHHE
OtBer
1 2 3 4
3 Tum) 3aganne 3aKpBHITOrO THITA HA YCTaHOBIICHHE COOTBETCTBUSI.
39 YcTaHOBUTE COOTBETCTBHE MEXKIY MpeumyiiecTBamMu U MoayiabHbiM | OINK-2.B.1

MIPOrpaMMHUPOBAHUEM




1 | Yopomenue oTiaaku [Ipenmyiectna
IloBbI1IEHNE YNTAEMOCTH

2 b Henocrarku
KoJIa
Bo03M0KHOCTE IOBTOPHOI'O

3 P B [TpeumymiectBa
HUCIIOIb30BaHUA KOJa
CII05XHOCTD B aBJIEHUU

4 yip I Henocrarku
3aBHCHUMOCTSIMHU

OtBer
1 2 3 4

3 tumn) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
YcTaHOBUTE COOTBETCTBUE MEXKITY XapaKTEPUCTHKAMHU U

MOANPOrpaMMamMu
1 MoryT npuHUMaTh A HepepHo
HECKOJIBKO apr'yMEHTOB
2 Bcerna Bo3Bpaarot oHO 5 Bepo
40 Moo 6, OIK-4.3.1
3 yT ObITh BBI3BAHBI U3 B HepepHo
JIPYTUX MOIIPOrpaMm
4 He moryr n3mensats r BepHo
r7100aNbHbIEe IEPEMEHHbBIE
OTtser
1 2 3 4
3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHHE COOTBETCTBUSI.
VYcTaHOBUTE COOTBETCTBUE MEXK/Y HEOCTaTKaMU U 0€3MOyIbHBIM
IPOrpaMMHUPOBAHUEM
1 | CnoxHoCTh B OTIaAKe A Tpucymy oesmonytbHoMy
IPOTrPaMMHUPOBAHHIO
9 JlerkocTh B TOHUMaHUU 5 [Ipucymm 6e3moayIsHOMY
KoJa MIPOTPaMMHUPOBAHUIO
41 BrIcokas BEpOATHOCTB He npucymu OIIK-4.V.1
3 B | 6e3amomynpHOMY
BO3HUKHOBEHHUS OIIUOOK
IPOrPaMMHUPOBAHUIO
HeBo3moxHOCTH He npucymn
4 | moBTOpHOTO Ucnonk30Banus | I | GesmMomyinbHOMY
KOJa. MIPOTPaMMHUPOBAHUIO
OTtser
1 2 3 4
3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJIEHUE COOTBETCTBHS.
VYcTaHOBHUTE COOTBETCTBUE MEXKIY AIEMEHTAMU U MOJYJIbHBIM
MPOrpaMMHUpPOBAaHUEM
1 Pasnenenne xoxa na A | KiroueBble 2JIEMEHTEI
HE3aBUCHUMBIE MOJIYJIH
42 2 Hcnons3zoBanue 5 He saBisAroTCs KIIFOUE€BBIMA OIIK-4.B.1
r7100aTBbHBIX IEPEMEHHBIX 3J€MEHTaMU
3 Cosnanue OnOMMOTEK 113 B | KimroueBsle diieMeHTHI
MMOBTOPHOT'O UCIIOJIb30BAHUS
4 Hanucanue Bcero xona B r He sBnsroTcst Kimto4eBbIMU
OJTHOM (paiine 3J€MEHTaMU




OTtBeT

43

4 Tun) 3agaHue 3aKpbITOrO THUIA HA YCTAHOBJICHUE
MOCJIEI0BATEIHLHOCTH.

YcTaHoBHUTE PAaBUIIBHYIO MTOCIIEA0BATEILHOCTD 3TANlOB PA0OTHI €
SMathStudio

a) BolnosiHeHnE BBIYUCIIEHNUI;

0) CoxpaHeHue pe3yJbTaToB;

B) YcTaHOBKa MaKeTa;

r) M3yuenne unrepdeiica.

OTtBer

1 2 3 4

OIIK-6.3.1

44

4 Tun) 3agaHue 3aKpbITOrO THUIA HA YCTAaHOBJICHUE
MOCJIe/I0BATEIBbHOCTH.

VYcraHoBUTE MTOCIIEIOBATEILHOCTH TUIIOB BBIUMCICHUN, HAUMHAS C
MPOCTENIIINX

a) ApupMETHICCKIE BRIYHCIICHUS,

0) TpuronomeTpuyeCKue BHIYUCICHNUS;

B) CTaTuCTHYECKUE BHIYUCICHNUS,

r) CUMBOJIbHBIE BHIYUCIICHUSI.

OTtser

1 2 3 4

OIIK-6.VY.1

45

4 tun) 3ajaHKe 3aKPHITOTO TUIIA HA YCTAHOBJICHUE
MMOCJIE0BATEILHOCTH.

YcTaHOBHTE MOCIIEA0BATEIBHOCTD ONEpaliii ¢ MACCUBAMHU
a) C10keHrne MacCUBOB;

6) CopTupOBKa MacCHBOB,

B) Co3anmne maccuna.

OtBert

1 2 3

OIIK-6.B.1

46

4 Tun) 3agaHue 3aKpbITOrO THUIA HA YCTAaHOBJICHUE
IOCJIEJOBATEIILHOCTH.

VYcraHoBUTE MTOCIIEI0BATENBLHOCTh ATANIOB PELIEHUSI MHKEHEPHOU 3a1aun
a) MonenupoBanue;

0) AHanM3 pe3yNbTaToB,;

B) ®opMyIMpoOBKa 3a/1a4H;

r) OnTuMu3anus.

OTBeT

1 2 3 4

OIIK-2.3.1

47

4 tun) 3agaHne 3aKPHITOTO THIIA HAa yCTaHOBJIEHNE II0CIIEOBATEILHOCTH.
YcraHoBUTE MOCIIEI0BATEILHOCTh 3TANOB ONTUMU3AIUN

a) Beibop meTona ontumMuzanuy;

6) IIpoBenenue pacyeTos,;

B) Ompezenenue mneneBor GyHKINH,

r) AHanu3 pe3ynbTaToB.

OTtser

OIIK-2.V.1




48

4 tur) 3agaHue 3aKPHITOrO THUITA HA YCTAHOBIICHUE
IMOCIE0BATEILHOCTH.

VYcTaHoBUTE MMOCIEI0BATEIBHOCTD YTAIIOB aHAIM3a JAHHBIX
YcraHoBuUTE MMOCIE0BATEIBHOCTh ATAIIOB OIITUMHU3AI[UU

a) [IpoBepka rumnores;

0) PerpeccuonHslii aHau3;

B) OrieHKa apaMeTpoB pacipeaeicHus;

r) COOp JaHHBIX.

OtBeT

1 2 3 4

OIIK-2.B.1

49

4 tumn) 3agaHue 3aKpbITOTO TUIIA HA YCTAaHOBIICHUE
MOCIIEIOBATEILHOCTH.

YcTaHoBUTE MOCIEA0BATEIHHOCTh TANOB CO3/1aHUA I'padUKOB
a) Hactpoiika Buzyanuzanuu,

0) [TocTtpoenue rpaduka,

B) [loaroroBka naHHbIX;

r) Beibop tuma rpaduka.

OTtser

1 2 3 4

OIIK-4.3.1

50

4 tumn) 3agaHue 3aKpPBHITOTO TUIA HA YCTAaHOBIICHUE
[10CJIEI0BATEIbHOCTH.

VYcraHoBUTE MTOCIIEI0BATEIBHOCTD 3TANIOB BBINOJHEHUSI CUMBOJIBHBIX
BBIYMCIICHU I

a) ®opMyIupoOBKa YpaBHEHHUIA;

0) BrImosnHeHe CUMBOJIBHBIX OTIEPALINi;

B) [Tonyuenue pesynbTara,

r) OnpeneneHue NepPeMEeHHBIX.

OtBer

1 2 3 4

OIIK-4.V.1

51

4 Tun) 3agaHue 3aKpbITOrO THUIA HA YCTAaHOBJICHUE
IOCJIEJOBATEIILHOCTH.

YcTaHoBHTE MOCIEAOBATEIHHOCTh ATAOB 00pabOTKH
IKCIIEPUMEHTAJIbHBIX JIAaHHBIX

a) COop naHHBIX,

0) @uibTpanys 1aHHBIX;

B) UnTepnonsanus;

r') AHanM3 ¥ BU3yaju3alus pe3yabTaToB.

OtBer

1 2 3 4

OIIK-4.B.1

52

4 Tun) 3agaHue 3aKpbITOrO THUIA HA YCTAaHOBJIIEHUE
IOCJIEIOBATEIILHOCTH.

VYcranoBUTE MOCIIEI0BATENLHOCT ATANIOB MOJIYJIBHOTO
MIPOTPaMMHUPOBAHUS

a) MnTerparus Moyneit B OCHOBHYIO POTPaMM;

6) Peanuszanus GyHKIMI B MOAYIISIX;

OIIK-6.3.1




B) Omnpejienienre MOTyJeH;
r) TectupoBaHue MOAYJIEH.
OTtBeT

1 2 3 4

53

4 Tun) 3agaHue 3aKpbITOrO THUIA HA YCTAHOBJICHUE
MOCJIEI0BATEIHLHOCTH.

YcTaHOBHTE TOCIIEAOBATEIHHOCTD IIIATOB MPHU CO3JIaHUH TIOIIPOrPaMM B
SMathStudio

a) BrI30B moanporpaMMbl 13 OCHOBHOTO KOJIa;

0) TecTupoBaHuE OAPOTPAMMEI,

B) Hanmcanue Tena moanporpaMmel,

r) OmnpeneneHre BXOIHBIX TapaMeTPOB.

Otser

1 2 3 4

OIIK-6.VY.1

54

4 tun) 3agaHue 3aKpPHITOrO THUIIA HA YCTAHOBJICHUE
MOCIIEI0BATEILHOCTH.

YcTaHOBHTE TIOCIIEIOBATEIBHOCTD ATAIOB OTNaAku Koaa B SMathStudio
a) Mcnpasiienre onmmooK;

6) IloBTOpHOE TECTUPOBAHHE;

B) JloKyMeHTHpOBaHUE HCIIPABICHHUIA;

r) BoisBnenue ommoOoK.

OTtser

1 2 3 4

OIIK-6.B.1

55

4 tun) 3agaHue 3aKPBHITOrO THUIIA HA YCTAHOBJICHUE
MIOCJIEIOBATEIbHOCTH.

Y cTaHOBUTE TIOCIIEIOBATEIILHOCTD ATAIIOB Pa3pabOTKH MPOrPAMMHOTO
obecrieuenus B SMathStudio

a) Coop TpeboBaHuii;

6) IIpoekTupoBaHuE ApXUTEKTYPHI;

B) Peanuzanus xona;

r) TectupoBanue u oTIaIKA.

OTtBer

1 2 3 4

OIlK-2.3.1

56

4 tun) 3agaHue 3aKPHITOrO THUIIA HA YCTAHOBJICHUE
IIOCJIEJ0BATEIbHOCTH.

YctaHoBuUTE nocnieaoBaTe/ibHOCTb 3TanoB pa6OTbI C

6ubnmortekamn B SMathStudio

a) Mcnonb3oBanue GyHKIMM U3 OMOIHOTEKH;

6) TectupoBanue GyHKINH;

B) OGHOBICHNE OMOINOTEKN TTPU HEOOXOIUMOCTH;
r) Umnopt 6uG1MoTeKH B IPOEKT.

OtBer

1 2 3 4

OIIK-2.V.1

57

5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
Onuumre 0CHOBHBIE (PYHKIMHU U BO3MOXKHOCTH nakeTa SMathStudio

OIIK-2.B.1

58

5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM

OI1K-4.3.1




Kakye THNBl BBEIUHMCIEHHM MOXKHO BBINONHATL B SMathStudio, mx
pa3Iuyus.

5 tun) 3ajaHue ¢ pa3BepHYTHIM OTBETOM

59 KaxoBbl OCHOBHBIE ON€palii, KOTOPbIE MOXKHO BBINOIHATE ¢ MaccuBamu | OIIK-4.V.1
B SMathStudio.

5 tum) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
60 OnumuTe npouecc pelieHrus WHXKEHEpHOW 3amaun ¢ ucnosib3oBaHueM | OITK-4.B.1
SMathStudio

5 tun) 3agaHue ¢ pa3BepHYTHIM OTBETOM

61 Kakue meronb! ucnonb3yroTes Ui pelieHus: HeluHelHbIx ypaBHeHuit B | OITK-6.3.1
SMathStudio.

5 tumn) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
62 KakoBbl OCHOBHBIE ATallbl pEIICHUS ONTUMHU3AUMOHHBIX 3amad B | OIIK-6.VY.1
SMathStudio.

5 tun) 3ajaHue ¢ pa3BepHYTHIM OTBETOM

63 :
KakoBbl 0CHOBHBIE dTanbl aHaim3a JaHubix B SMathStudio.

OIIK-6.B.1

5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
64 Kakue metonsl oOpabOTKH SKCIIEPUMEHTAIbHBIX AaHHBIX A0ocTynHbBl B | OIIK-2.3.1
SMathStudio.

5 tun) 3aganue ¢ pa3BEepPHYTHIM OTBETOM

65 .
OcHoBHBIE 3TaITbl co3nanus rpadukoB B SMathStudio.

OIIK-2.V.1

5 tun) 3ajanue ¢ pa3BepHYTHIM OTBETOM
66 OnumuTe OCHOBHBIE NPEHMYINECTBA W Hemoctatku Oe3moxynsHoro | OIIK-2.B.1
nporpamMmmupoBanus B SMathStudio

5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
67 KaxoBbl ocHOBHBIE 3Tallbl pa3paboTKu MOAYIbHOrO porpammupoBanus | OITK-4.3.1
B SMathStudio u ux 3HaUeHue

5 Tum) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
68 Onummre nporecc co3ganus moamporpamm B SMathStudio u ero | OIIK-4.VY.1
MIPEUMYIIECTBA

69 5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM

. OIIK-4.B.1
KakoBbl OCHOBHBIE 3Tanbl 0TI IKK Koj1a B SMathStudio u ux BakHOCTh

5 tun) 3aga"ue ¢ pa3BEPHYTHIM OTBETOM
70 Onummre sTanmel  pa3paboTku  mporpaMMHoro  oOecmeuenus B | OIIK-6.3.1
SMathStudio 1 ux 3HaueHUe JAJI YCIENTHOTO 3aBEPIICHUS TPOCKTA

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoquveckre  MaTepUalbl,  ONPEACISAIONIME  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTUPYOIIMX MOPAIOK U HTPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Mertoaudeckue yKazaHus Uit 00YJIarOIIUXCS IO OCBOCHUIO TUCITUTIAHBI
(Huoice npusoosmces pekomenoayuu no COCMasieHuo 0aHHo2o pazoena)




11.1. Meroauueckue yka3aHus JJIs1 OOYYalOIUMXCS 10 OCBOCHMIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKkpbIBaeT MOHATUHHBIN anmnapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuUTHE HPOPECCUOHANBHO-JIENOBBIX  KAayecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITEIFHON PabOThI;

— TOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIIne Tobl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuas (BbIACIATH TJIaBHBIE MBICIH U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3JIMUYHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3JaTOYHOI0 MaTepuaja IpH HPOBEIAEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJCJIbHBIX TEMATHK 110 TUCIUITIIMHE:

— KOMMEHTApHUU K IPEeblTylel JIEKIIMU U OTBEThl HA BOSHUKIIINE BOIPOCHI;

—  M3JI0KEHHE HOBOTO MaTepHalla 10 pacCMaTpUBAEMON TeEME;

—  JIEMOHCTpalus IPUMEPOB MPAKTUYECKOT0 PUMEHEHHS PACCMOTPEHHOIO MaTepHaa,

—  OTBETHI Ha BOIIPOCHI, BO3HUKILIHUE B IPOLIECCE JIEKIUH.

— Jlns pa3BUTHSL y CTYJIEHTOB HAaBBIKOB CAMOCTOSATEIBHOTO OBJIAJEHUS TEOPETUUECKUM
MaTepHajoM psJl TeM AUCLUIUIMHBI Ha JIEKIMOHHBIX 3aHATHUAX MOXKET JaBaTbcs 0030pHO, UTO
IpeJIoiaraeT UX CaMOCTOATEIbHOE JETAIbHOE H3YUYEHHUE.

11.2. Meroauueckue ykazaHus A OOYyYaroIUXCs IO BBIIOJIHEHUIO J1a00paTOPHBIX
paboTt (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xozme BbIMONHEHHs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONH OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOTIPUATUH.

Boimmonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETAM3aIlUs TEOPETHUYECKMX 3HAHWH, TOJTYYCHHBIX Ha
JEKIHSIX;

— TOoJy4YeHHe HOBOM MH(OpMAaLMH 110 U3y4aeMON AUCIUILIUHE;



— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ 1abOpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajaHue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

Metoanyeckue ykazaHUs A OOYYaromUXcs MO MPOXOXKICHHIO MPAKTHUYECKUX padoT,
3ajjaHie M TpeOOBaHUSA K IPOBEAEHUIO JIAOOPATOPHBIX pabOT MO H3YYEHHUIO IUCLUILIMHbBI
«MH(popMaimOHHBIE TEXHOIOTHNY» pa3MeIleHbl B cucteMe «JIMuHbIii KaOMHET 00yJaromerocs» B
NIEPUOJ, YTCHUS TaHHOW JUCLIUILINHEL.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

Otuer o nabopaTopHOil paboTe mMeeT GopMy THIIEPTEKCTOBOIO JOKYMEHTa B (popmare
pdf, conmeprkaiero 3amanue Ha JIaDOPAaTOPHYK pabOTy, KPaTKHE TEOPETHYCCKUE CBEACHHS I10
TeMe palboThl, OMHCAHUE CXEM M AITOPUTMOB, HCIIOJIB30BAaHHBIX HPU BBINOJHEHHH PalbOTHI,
PE3YJIbTaThl BBIYUCINTEIBHBIX SKCIIEPUMEHTOB B BU/IE TPAUKOB (JHarpamMM), a TaKKe BBIBOIBI
110 UTOTaM MPO/ICTaHHON PAOOTHI.

TpeboBanus k 0hOpPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe
TpeOoBanust k odopmieHHI0O OTYeTa O JiaboparopHOW paboTe pa3MemeHo Ha
anekTporHHOM pecypee I'YAIL: guap.ru/guap/standart.

11.3. MeToauueckue yKazaHus sl OOYHarOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSATENbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENLHONW paboThI, y oOydaromerocst (popMHpPYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHWW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YeHHs, MOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHHS IO BBHIMOJHEHHUIO KOHTPOJIBHBIX padoT (1l 00ydaroImmxcs
10 3a04HOU (hopme 0OyueHus).

11.4. MeTtoauueckrue yKazaHus [UIsi OOYYAarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIIECTBIIIEMOTO B TEUECHUE CEMECTpa C IICJIbI0 OICHUBAHUS XO0Ja OCBOCHUS
IUCIHATIINHEL

Tekymuii KOHTPOJL YCIEBAEMOCTH CTYACHTOB IPOBOJUTCS ITyTeM MOHHTOPHHTA
pe3yNbTAaTOB BBIMOJTHEHUS JA0OPATOPHBIX padOT, KOHTPOJBHBIM BOMPOCAMH HA 3alllUTe
naboparopHbIX pabotr. Tak e BO3MOXKHO TMPOBEACHHE TEKYIIETO KOHTPOJIS B (OopMe YCTHOTO
WM TIMCbMEHHOTO KOHTPOJIBHOTO OMPOCa B TEUECHUE JIEKIIMOHHBIX 3aHSATHIA.

Pe3ynbTarhl TEKyIero KOHTPOJsT MOTYT OBITh IPHHSATH BO BHUMaHUE TIPU MPOBEICHUN
MIPOMEKYTOUHOM aTTecTaIiy.



11.5. Metoau4eckue yka3zaHUs JJisi OOyYaroIIMXCs O MPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTalMU.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS MO AuciuiuinHe. OHa BKIIOYAET B
cebs:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWM, TOJYYCHHBIX OOYy4YalOmMMUMCS B IIpoOIecce
W3YYCHUS BCEH MUCIUIUIMHBI WA €€ YacTH, HABBIKOB CAMOCTOSTEILHOW pabOThI, CIOCOOHOCTH
NPUMEHATh WX IS pElICHUs MPAaKTHYECKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJMUTCS B
NepuoJi HK3aMEHAIMOHHOM CECCHUM W 3aBEpIIAETCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOIIOY, «YTOBICTBOPUTEILHO», «HEYIOBICTBOPUTEIHHOY.

[IpomexyTouHass aTTecTanusi MPOBOJUTCS HAa OCHOBE (OHAA OIICHOYHBIX CPEACTB,
npuBeneHHOTo B 11.10.3 manHON paboueii mporpaMMbl TUCIUTLTAHEIL.
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